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Components .................... 1004, 1005 
Vernltron Corp ............. 811·813, 1771, 

2679·2681 
Control Components ........ 2683·2686 

Vera Electronics, ·Inc ..................... 595 
Vetter Co., A. R ........................... 2162 
Victoreen Instrument Div ............. 2441 
Vidcor Co., Inc ............................. 1167 
Viking Modules, Inc., ........... 2144, 2145 
Virginia' Electronics Co., Inc ..... 1007 
Virginia Panel Corp. .. ................ 1008 
Virtis Co., Inc. .. .......................... 1520 
Vishay Resistor Products .............. 2433 
Vocaline Co. of America 

Bristol Motor Div ..................... 1022 
Voltron Products, Inc ......... 1521·1523 

W 
WABCQ-:-Westinghouse Air 

Brake Co. • ............. 1210, 2334·2348 
Wabash Magnetics ............. :2296, 2297 
WacLine, Div. Simmonds . 

Precision .......................... 1524·1528 
Waldom Electronics, In\: ............. 1009 
Walker Co., Inc., O. 5 .... ; .......... :.1435 
Wall Manufacturing .................... 2835 
Wang Laboratories, Inc ................. 815 
Wan lass Electric Co. 

Custom Products Oiv ................. 2147 
Industrial Products Div ............. 2148 
Instruments Dlv. .. .. ; ............... 2149 

Ward Leonard Electric Co ........... 2354 
Waters Manufacturing Inc ... 2502, 2503 
Waveforms .......................... 1530, 1531 
Walieline Inc. • ..... : ............. , ......... 1720 
Wavetek Inc ......................... 1532·1549 
Wayne Kerr ............... ; .......... 1502·1504 
Weinschel Engineering ................ 1529 
Weller Electric Corp ........... 2836, 2837 
Welwyn International Inc ............. 2442 
Wesco Electrical Co., Inc ............. 704 
Western Gear Corp. .. .................. 1772 
Western Reserve ElectroniCS, 

Inc. .. ................................ ;1550, 1551 
Westinghouse Electric Corp. 

Components and Materials 
Dis!. ........ 1208/1209, 2916, 2917 

Electric Utility Group, Relay .... 1552 
Semiconductor Div. .. ... ; .. 2639·2656 

Weston Instruments Inc. 
Archbald Div ................... 2504, 2505 
EMR·Hatboro Div ..................... 1368 
Transcoil Diy. .. ...... , ......... ; ......... 2678 

Wheelock Signals, Inc; ..... , ........ ,.2333 
Whitmore Wire· & Cable Corp ..... 2971 
Whittaker Corp., GencomDiv .. ; .... 1954 
Wilmington Controls ............ 2743·2746 
Wilcox .................................. 1237·1242 
Wild Rover Corp ............................ 2788 
Wiremold Co ....................... 1010, IOn 
Wyco Metal Products ........... , ........ 591 
Wyle Laboratories .................. 750, 751 

y 
Yaskawa Electric America ............ 2682 
Yeiser Laboratories ...................... 1574 
Yokowo Mfg. Co., Ltd ..................... 542 

Z 
Zaring Industries, Inc ......... 753,2901 
Zenith Radio Corp., 

Rauland Div; .................... 1200, 1201 
Zenrad Controls Co ....................... 1056 
Zeus Industrial Products, loc ..... 1589 
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56 
PRODUCT SECTIONS 

• easy comparison 

• complete specifications 

• intelligent purchasing 

eem - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember head i ngs. 

The 56 sensible Product Sections broadly 
categorize related el,ectronic components, 
equipment, materials, instruments and sys
tems, and fabrication services, enabling you 
to quickly compare and evaluate similar items. 

To pinpoint or locate specific products 
within these catalog pages, always refer to 
the Product Index (Green Pages). 

\ 

eem/1969 

These are the 56 eern product sections: 
PRODUCT 
SECTI ON PRODUCT 

1100 Amplifiers, Audio, Operational, etc. 
1200 Antennas & Accessories 
1300 Audio Equipment & Accessories 
1400 Cabinets, Chassis, Containers, Racks, Boxes, etc. 
1500 Capacitors (All Types) 
1600 Chemicals (Acids, Adhesives, Coatings, Lubricants, Paints, 

Varnishes, etc.) 
1700 Circuit Assemblies, Circuit Boards, Breadboards & Breadboarding 

Kits 
1800 Coils (Inductors, Chokes), Assemblies, Forms 
1900 Communications Equipment (Broadcast, Facsimile, Telephone, 

Television) 
2000 Computing, Data Handling Equipment & Accessories 
2100 Connectors, Electrical (Clips, Jacks, Plugs, Receptacles, Sockets, 

Terminals, Terminal Boards) 
2200 Controls Control Components & Systems 
2300 Crystals, Tuning Forks, & Accessories 
2350 Delay Lines (All Types) 
2400 Dials, Knobs, Handles, Panel Components 
2450 Display Devices & Components 
2500 Fabricated Mechanical Parts (Bearings, Cores, Gears, Magnets, etc.) 
2550 Environmental Test Equipment 
2600 Fans, Blowers & Cooling Equipment 
2700 Filters 
2800 Hardware, Non·Current Carrying (Bolts, Fasteners, Nuts, Screws, 

Washers, etc.) 
2900 Instruments, Measuri ng & Test 
3000 Instruments, Graphic Recording 
3100 Insulators, Insulating Materials & Parts 
3130 Integrated Circuits & Hybrid Microcircuits 
3150 Manufacturing, Subcontracting, Custom Fabrication 
320~ Materials, Raw (Metals, Plastics, Glass, Rubber, Cloth, etc.) 
3300 Medical Electronic Equipment 
3400 Microwave, Radar Equipment, Components & Accessories 
3500 Motors, Rotating Components & Accessories 
3600 Nuclear & Radiation Equipment 
3700 Photoelectric Equipment & Components 
3800 Optical Equipment & Accessories 
3900 Pilot & Signal Lamps, lights & Accessories 
4000 Power Supplies, Converters, Inverters, Batteries, etc. 
4100 Production Machinery & Automation Equipment 
4200 Engineering Aids (Books, Drafting Equipment, Slide Rules, 

Microfilm Equipment, Whiteprinters) 
4300 Recording Equipment (Non·Audio Types) 
4500 Relays 
4600 Research, Development, Engineering Services 
4700 Resistors, Fixed 
4750 Resistors" Variable (Potentiometers & Rheostats) 
4800 Semiconductors, Semiconductor Devices, Rectifiers (Non-Tube 

Types) 
4900 Servomechanisms & Components 
5000 Studio Equipment 
5100 Switches, Circuit Breakers, Fuses, Protective Devices 
5200 Telemetering Equipment 
5300 Thermal Devices, Thermistors, Thermocouples, Thermopiles, 

Thermostats, etc. 
5400 Tools (Hilnd & Power!; Soldering Supplies 
5500 Transducers & Associated Equipment 
5600 Transformers 
5700 Tubes, Tube Parts, Shields, Inserts, etc. 
5800 Ultrasonic, Sonic, Subsonic Equipment 
5850 Vacuum Equipment & Accessories 
5900 Vibrators, Choppers,etc. 
6000 Wire, Cable, Harnesses, Accessories 



electronic engineers master 

This 1969-70 edition of eem - Electronic Engineers Master - is the twelfth and 
largest volume published to date. You will find included more catalog data than 
ever before, systematically presented in the 56eem product sections. (See page 5 
or page 500 for a list of the 56 sections.) 

Time-Saving Product·lnformation System 
We have drawn upon the experience of hundreds of engineers 

and purchasing agents to develop a unique time-saving product-information 
system. It incorporates these three major elements: 

1 eem serves as a bound catalog file for the complete product 
data of many hundreds of manufacturers. The Catalog Section is divided into 
56 product sections to simplify and speed the comparison and evaluation 
of similar products. An industry-wide Product Directory plus a verified Manu
facturers Directory place the products and sales offices of more t~an 6300 
manufacturers at the fingertips of the user. Added to this are comprehensive 
directories of trade names and sales representatives. . 

2 electronic products, the electronics industry's only maga
zine devoted 100 per cent to products, keeps engin~ers, scientists, researchers 
and purchasing agents up-to-date on all phases of products - their application 
and selection. All products in electronic products are arranged under the eem 
filing system. . 

3 The File System, based on the 56 eemproduct s~ctions, 
fulfills the industry's need for an all-inclusive system that is fleICible enough to 
accommodate manufacturers' catalogs and data sheets as well as literature from 
any and all sources. (Refer to page 3301 for details.) 

NOTE: Prices are furnished for information only,.... they ate not offered as quotations. 
Participating manufacturers reser.va the right "to change sp~cifications, revise prices or 
discontinue items without notice. While every precaution has been taken to assure accuracy 
in content, the publisher cannot be responsible for manufacturers' claims and representations; 
nor can any guarantee be made against the possibility· of error or omission. 

Circulation Policy 
eem - Electronic Engineers .Maste.r is distributed annually at no charge to quali
fied engineers, scientists, researchers and purchasing agents, affiliated with 
North American manufacturers, research laboratories and government agencies. 
To qualify fora subscription, you must be actively engaged in application, selec
tion, specification, design or procurement of electronic components, materials, 
equipment and related fabrication services. 

Persons receiving eem .annuallyalso receive electronic products monthly 
at no charge. 

Official subscription form may be obtained by submitting the following on your 
company's letterhead: (1) name and title, (2) job function and duties, (3) main 
products manufactured or developed by your company, division or laboratory. 
Please include building number or mail station with.address •. Letters must be 
signed personally. Group qualification is not acceptable. The cost of eem to 
nonqualified personnel is $20.00 per copy. . 

6 

No portion of this book may be reproducedwithoilt express permission 
of the publishers. Library of Congress Catalog Card Number 58-9813. 

Copyright United Technical Publications, Inc. 1969 • Printed in U.S.A. 
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PRODUCT INDEX AND DIRECTORY 
The Product Index & Directory contains over 3100 product headings and cross references. Manu
facturers of each product are listed alphabetically in two groups under each heading. The first group 
(bold face) are those manufacturers whose catalog pages appear in the white section. Catalog page 
numbers are shown only when information on the specific product is included in the white section. 

ABRASIVES. BELTS: CORDS: WHEELS: nco 
Carborundum Co. Elotrn. Plant Box 339, Hlagara Falls, H. Y. 
Pf~er Minerals, Depl. 56, 235 East 42nd SI., New York, H. Y. .. p 1645 
Sprague Electric Ce., 4B1 Marshall St., H. Adams, Mass. 
Armour Industrial Prods. Co., 430 N. Michigan Ave., Chicago, III. 
Ayco Bay State Abrasives Div., 12 Union St., Westboro, Mass. 
Black & Decker Mfg. Co., 701 E. Joppa Rd., Towson, Md. 
Cratex Rubberized Abrasives, 1600 Rollins Rd., Burlingame, Calif. 
DoAIl Co., 254 N. laurel Ave., Des Plaines, III. 
felker Mfg. Co., 1900 S. Crenshaw Blvd., Torrance, Calif. 
foredom Electric Co., Inc., Bethel, Conn. 
Ideal Inds., Inc., 4450 Becker PI., Sycamore, III. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Matthews, R. Corp., E. Warren St., fall Riyer, Mass. 
Metal Removal Co., 1801 W. Columbia, Chicago, III. 
Mitchell, E. C. Co., 404 Boston St., Middleton, Mass. 
Norton Co., 1 New Bond St., Worcester, Mass. 
Penn Scientific Products Co., Inc., 1000 Old York Rd., Abington, Pa. 
Press-On Products, 39 Factory Rd., Addison, III. 
Raybeslos.Manhattanl Inc., 61 Willett St., Passaic, N. 1. 
3M Co., 3M Center, ~t. Paul, Minn. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn, N. Y. 

ABRASIVE COMPOUNDS, GRAINS, 
POWDERS, ETC. 

Pfizer .Mlfterals, Dlpl 56, 235 East 42nd St., New York, N. Y. .. p 1645 
Sprague Electric Co., 4B1 Mal$ball St., H. Adams, Mass. 
Amerace·Esna Corp., 4425 Bandini Blvd., los Angeles, Cal~. 
Barton Mines Corp., North Creek, N. Y. 
Felker Mfg. Co., 1900 S. Crenshaw Blvd., Torrance, Calif. 
Inland Manufacturing Co., ll08 Jackson St., Omaha, Nebr. 
M & T Chemicals, Inc., Sub. American Can Co" Rahway, N. J. 
Norton Co., 1 New Bond St., Worcester, Mass. 
Penn Scientific Products Co., Inc., 1000 Old York Rd., Abington, Pa. 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Starnetics Co., Box 930B, N. HollywoOd, Calif. 
Titan Tool Supply Co. Inc., 68 Comet, Buffalo, N.Y. 
Union Carbide Corp., Elctrns. DiY., Crystal Prods. Dept., 88B8 Balboa Ave., 

San Diego, Cal. 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn, N. Y. 
Wheelabrator Corp., 147B S. Byrkit St., Mishawaka, Ind. 
2ircoa, (Zirconium Corp. of Americaj, Box 39217, Solon, Ohio 

ABSORBERS. MICROWAVE 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. J. ...... P 1577 
Carborundum Co. Elclrns Plant Box 338, Niagara Falls, N. Y. 
Filmollm DiY., .37·11 4l1b Ave., Long Island City, N. Y. P 1671 
Wivellnt Inc., BII 718, West Caldwell, N. J. 
Airtec Inc., 264 ColumbUs Ave., Roselle, N. J. 
Aslrolab, Inc., 4 McCandless st., Linden, N. J. 
Christian Precision Mfg. Co., Inc., 12th & Federal SIs., Camden, N. 1. 
Coax Devices, Inc., Bok mEEM, Chelsea, Mass. 
Core·Tronies Inc., 241 N. Day St., Orange, N. 1. 
Coslom Cemponents, Inc., P.O. Box 24B, Caldwell, N. 1. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Electronautics, Newtown Rd., littleton, Mass. 
Emel$on & Cuming, Inc., 869 Washington St., Canton, Mass. 
Film CotnPOnehts Diy., 155 Saw Mill River Rd., Yonkers, N. Y. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St, Akron, Ohio 
Goo~rlch, B. F, Sponge Prods., plenl 4, Canal st, Shelton, Conn. 
H",!ey Inds., 100., m Eileen Way, Syosset, N. Y. 
~undy Elect. & Systems, Inc., Robert la., Glen Head, N. Y. 
Magnetic Core Corp., John St., Box 368, Newburgh, N. Y. 
Maury Microwave Cbrp., 8610 Helms Ave., Cucamonga, Calif. 
McMillan Radiation labs, 100., Brownville Ave., Ipswich, Mass. 
Metavac, Inc., 45-68 l62nd St., Flushing, N. Y. , 
Microwave fl~er Co., Inc., 135 W. Manlius St, East Syracuse, N. Y. 
Plesuy, Inc., 170 Finn Ct, Farmingdale, N. Y. 
Rayibeon Co., Microwave & Power Tube Div., 141 Spring St, lexington, Mass. 
Reeve Elctrns., Inc., 601·EEM·W. lake St., Chicago, III. 
Shielding Corp., 345 New Albany Rd., Morristown, N. J. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Varian Industrial Microwave Operation, SOl Industrial Way, San Carlos, Calif. 

ABSORBERS, NUCLEAR RADIATION 
Beckmanlnstrs., Inc., Scientific Instrs. Div., 2500 Harbor Blyd., fullerton, Cal. 
Corning Glass Works, Technical Prods. Diy., Corning, N. Y. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
General Nuclear Corp., 2640 Park Ave., New York, N. Y. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Westlake Plasties Co., 133 W. lenni Rd., lenni, Pa. 

ABSORBERS, SHOCK-SEE MOUNTS. 
SHOCK & VIBRATION 

ACCELERATORS & ACCESSORIES, PARTICLE 
Vemitron Electrical Components, 117 Union Ave., laconia, N. H. 
Allis·Chalmers, Box 512, MilwaUkee, Wise. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Instmment Research Co., P. O. Box 231, lincoln, Mass. 
Radiation Dynamics, Inc., 1800 Shames Or., Westbury Indl. Pk., Westbury, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Varian Assoes., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 

ACCELEROMETERS 
B & K Instruments, Inc., 5113 West 164t1ISt, Cleveland, Ohio.. P 1336 
Cedar Div., Control Data, 5806 W. 36th St .. Minneapolis, Mnnn. p 1726 
Dylronics Ca., Inc., 4BOO Evanswood Dr., Columbus, Ohio 
Metrix Instrument Ca., P.O. Box 36501, Hooston, Tex. ........ p 2841 
onholtz·Dlckie Corp., 3000 Whitney Ave., Hamden, Conn. . P 1249 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Agac·Derritron, Inc., 1332 N. Henry St., Alexandria, Va. 
Amer.ican Chain & Cable Co., Box 1629, Waterbury, Conn. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
Bell Aerosystems Co., 4515 Superior Ave., Cleveland, Ohio 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Ball & Howell Co., 1400,S. Shamrock St., MonrOVia, Cal. 
Bendix Corp., Instmments & Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Boehme, H. 0., Inc., 200 Shames Dr., Westbury, N. Y. 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Calif. 
Bytrex, Inc., 223 Crescent St., Waltham, Mass. 
Columbia Research labs., Inc., Macdade Blyd. & BuIIens la., Woodlyn, Pa. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Endeveo, 801 S.Arroyo Pkwy., Pasadena, Calif. 
Ferranti ltd., Hollinwood, lancs., Eng. 
Geniseo Technology, Instr. DiY., 1533 26th St., Santa Monica, Calif. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. 1. 
Gulton Inds., Inc., Instrum. Oiv., 1644 Whitlier Ave., Costa Mesa, Cal. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Humphrey, 100., 2805 Canon St., San Diego, Calif. 
Impact-O·Graph Corp., 1762 East 18th St., Cleveland, Ohio 
Instrument Diy., Sanders Assocs., Inc., Grenier Field, Manchester, N. H. 
Kaman Nuclear, 1700 Garden of Ihe Gods Rd., Colorado Springs, Colo. 
Kistler Instrument Co., 8967 Sheridan Dr .. Clarence, N. Y. 
larson Aero Development, Box 135, Concord, Calif. 
lear Siegler, Inc., 3171 S. Bundy Dr., Sant. Monica, Calif. 
lear Siegler, Inc., 4141 Eastern Ave., S.(, Grand Rapids, Mich. 
Litton Systems, Inc., Guidance &'Control Sy~ Div., 5500 Canoga Ave., 

Woodland Hills, Calif. ' 
MB Electronics, Box 1825, New Haven, Conn. 
Marathon Instruments DiY., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Massa Div., 280 lincoln St., Hingham, Mass. 
Pickering & Co., Inc., Industrial/Military Prods. Div., 101 Sunnyside Blvd., 

Plainview, N. Y. 
Reeves Instr. DiY., East Gate Blvd., Garden City, N. Y. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 

Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Singer-General.Precision Inc., 1150 McBride Ave., little Falls, N.1. 
Spartan Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M. 
Sprengnether, W, F. Instr. Co., Inc., 4567 Swan St., St. louis, Mo. 
Systron·Donner Corp., One Systron Or., Concord, Calif. 
United Control Corporation, Redmond, Wash. 
Vibrac Corp., Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 
West Coast Resch. Corp., Box 25061, los Angeles, Calif. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 

ACOUSTIC MATERIALS-SEE MATERIALS, 
ACOUSTIC 

ACOUSTIC NOISE GENERATORS-SEE 
GENERATORS, ACOUSTIC, HIGH· 
INTENSITY NOISE 

ACf~&t~TI~~l T~:W:lr&~~iN\\~~w:.~Ml 
ACRYLIC SPRAYS-SEE rNSULATING 

COMPOUNDS. ACRYLIC 

ACTUATORS, SERVO, LINEAR 
Automation Development Co .. 9905 W. Jefferson Blvd., Culyer City, Calif. 
Barry Controls Div., 700 Pleasant St, Watertown, Mass. 
Clifton Div .. Marple at Broadway, Clifton Hghts .. Pa. ........ P 2664 
Control Technology Ca. 100., 41-16 29th St, L I. C., N. Y. p 2663 
EMR·Hatboro, E. County Un. Rd .. Hatboro, Pa. 
Globe Industries, 2275 Stanley Ave., Dayton, Ohio 
Industrial Control Ca., Central Ave. at Pinelawn, Farmingdale, N. Y. 

P 2669 
leder Div., leder Inc., 126 Webster St., Dayton, Ohio.. ....... p 2747 
Plassey Airborne Corp., 1414 Chestnut Ave., Hillsid., N. J. 
Precision Mechanbms Corp., 44 Brooklyn Ave .. Westbury, N. Y. 
Rotating Components, 1560 Fifth Ave., Bay Shore, N. Y. P 1760 
Slm Development Corp., 2 WHlis Ct, Hicksville, N. Y. 
Singar Ca., Diehl Dlv., Flnderne Ave., Somerville, N. J. 
Superior Mig. & Instr. Carp., 36·117201h Ave., LI. C., N. Y. .... p 2673 
Wastern Gear Corp., Electra Prod. DiY., Depl E, 75 W. Graen St, Pasadena, 
Cal. ............................................ p 1772 

Weston·Translcoll Components DIY .. Worcester, Pa. 
Advance Gear & Machine earp., 5851 Holmes Ave., los Angeles, Calif. 
American Electronics, Inc., 1600 E. Valencia Dr., fullerton, Calif. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Assembly·Overland, 3650 Hildrege Ave., los Angeles, Calif. 
Balce, Inc., 80 Second Street Pike, Southampton, Pa. 
Barber·Colman Co., Dept. S, 12116 Rock St.; Rockford, III. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal: 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Carbonara, Victor E., Instr. Engrg.labs., 90 Harbor Rd., Port Washington, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & FederaISts., Camden, N. 1. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Consolidated Controls Corp., 2338 Alaska Ave., EI SeguDdo,Calil. 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
EMR Div., Box 223, Princeton, N. J. 
English Elee. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Hartman Systems Co., Inc., 360 Wolf Rd., Hunlington Sta., N. Y. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., MinneapoliS, Minn. 
Honeywell, Ap~aratus Cant. Div., 2701 Fourth Ave .. S., Minneapolis, Minn. 
Hydro-Aire Div., '3000 Winona Ave., Burbank, Calif. 
Kinetics Corp. of California, 41OS. Cedros Ave., Solana Beach, Cal~. 
Knapton Assets., 11 Mulberry St .. Nashua, N. H. 
lear Siegler, Inc., 31715. Bundy Dr., Santa Monica:Calif. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Lisk, G. W., Co., Inc., 5019 South. St., Clifton Springs, N. Y. 
Lundy Elect & Systems, Inc., Robert la., Glen Head, N. Y. 
MB Electronics; Box 1825, New Haven, Conn. 
Magnedyne, Inc., 55BO EI Camino Real, Carlsbad, Calif. 
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McMaster Pr<Mlucts Corp, 4200 W. V'tobIria Ave.,Cbk:ago, III. 
Met:I1ank:a1 Technology, Inc., $68A1bany.Sbaker Rd., Latham, N. Y. 
MecbIiIIics,For Elctms., Inc., 152 Sixth St., Cambridge, Mass. 
Metal Ilellows Corp., 1075 Providence Hwy., Sharon, Mass. 
NatIonal Water Lift Co., 2220 Palmer Ave., Kalamazoo, Mich. 
Preferred ElectronicS, Inc, Main Line Dr., Westfield, Miss. 
Rae Mctor Corp., Box 518, McHenl}'; III. 
Raymond £ngrg., Inc., 217 Smltll St., Middletown, Conn. , 
Rpftex Conlr9ls Corp.,15 stepar Pl." Huntington sta., N. ~. 
Royal inds.,~neered Prods. Div, 2040 E Dyer Rd., Santa ~'CaI. 
Serv¢r'oIIics, Inc" 3901 Union Rd., BufIaIo, N. Y. ,',' 
_r.(leneral Precision :Inc., llSO McBride Ave., Little I'alIs,N. J. 
Sldnner Polynold Dlv., 95 EdgewoOd Ave., New Britain,'GoM.' 

/ Standard Precision Div., 4105 W. ,Pawnee, Wichita, Kant 
Ta$k >CoipGration,Box 3999, Anaheim, Cam. ' " ,:, 
Taylor JI!Sti: PrOcess ConJrol Div:\95 Ames St, RochestefO. '" ' 
USM Corp, 81 Bay state Rd, WaKefield, Mass. ',' 
Vactric Control Equipment Ltd., Garth Rd, Mordon, Surrey, EngiaDd 
Van General, Garland Bank Bldg., Gariand, TeL \ . 
Warner EI~tric Br,ke & CIutcl1 Co., Beloit, Wi~. <' 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pitt'sbuigh, Pa. 
_ton HYdraulics, 7500 Tyrone Ave., Van Nuys, Cain. 
Weston Inslr$. DIv., Weston Instr.lnc., 614 Frellnghuysen Ave., 

Newark, N. I.. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. Y; 
Wright Components Inc., SOl9 Soutb St., Clilton Springs, N. Y. 

AgUATORS, SERVO, ROTARY , 
AInIex LalllII'IIIiies, Inc., Sod Senicl Rd., Plainview, N. Y. 
Allleriul Precision IndI., Inc,. ,77 Olean Rd., L AurIn, N. Y. 
AIIIIIaIieI Development Ct., _ W. Jelflrlou BIYd., Culver C"" C8III. 
CIiftIn DiY., llarple at BroadwaJ, cmrea lights., PI. •.•. • • • . p 2664 
CIIdrGI TlCbaalogy C .. Inc., 41-1& 2l1li st., L L C, N. Y. p 2663 
EllMan, L C8IIIIIJ Una Rd., HilliarD, PI. , 
UP lastruIIeDt CIIl., 17 ~ All:, Wellflary, N. Y. ••••• p 2666 
8loiii InduIrIes, 2275 Stanley Ave., Daytall, Obio 
IIIC Mapetics Carp., fasIIrn DiY. 570 Main St., Westbury, N. Y. 

'DIC _ttic Carp., "'stem DIv, 8D58 Walker lvI. Maywad, Cain. 
IRdIs/IIaI CottraI Ct., Cantral Alf. at Plaarawa, Fnlqdafe, N. Y. 

Ledea DiY., lRexlnc,. 128 Webster St., Daytan, D~1e •••.••. 
PIesseJ Airflaml CIIIJ., 1414 Cbestnlll AIf.,IIIIside, N. I. 
PreclsIta Mlcbaaislu Carp. 44 brooldjll AYe., Westbury, N. Y. 

p 2669 
p 2147 

IIata\iaJ C..,ODlnts, 1588 F1f111 Ave. Bay Skore, N.Y. "",,. p 1760 
Sayer '*, Inc., 5445 Pack Rd., An:ad1a, CalH. 
ServtDevelopll811 Carp., 2 WIUs Cl, Htcmina, N.Y. 
SlIp( Ca, DIehl DiY., F1ndeme Ave., Sallmle, II. 1 
Slperlor IIfI. & Instr. Ca"., 3&07 28111 Ave., L I. Co, II. Y. •..• p 2673 
WnllnI Bear CIIIJ., Elec\l1 Prod. DIv, Dept E, 75 W. Breen SL, P8sadeaa, 

CaL d •• " ............................. ' ......... P 1m 
lYeste"Transl~U 'eoI!IPORtAts Ow,' Worcester, P •• 
Advance Gear & Macblnil Corp., 5851 Holmes Ave., Los Angeles, CaIn, 
American Electronics, Inc., 1600 E. Valencia Dr., .Fullerton, Calif. 
Ameblk/Lamb Elec., 627 Lake St. Kent Ohio 
Analog General Corp., 7 Neil Ct, Oceanside, N. Y. 
Asseinbty.(l¥erland, 3650 Hildrege Ave., Los Angeles, Calil. 
Balco, Inc;, 80 SecOnd Street Pike, Soulllampton, Pa. 
Barber-Col.RIIr! Co., Dept. S, 12116 Rock St., Rockfoid, III. 
Barber.colman Co., Indllnsts Div., 1300 Rock St., Rockford, III. 
Bendix, ElectrodynamicS Div., 11600 Sherman Way, N. Hollywood, Cal. 
Bendix Corp'" Right & Engine Inslrs. D,lv., S. Montrose, Pa. 
Bendix Corp., Navigation & Control Div., TeterbOro, N. J. 
Carbonara, Victor E., Instr. Engrg.labs., 90 Harbor Rd., Port Wasbington, N. Y. 
Christian Precision Mfg. Co" Inc., 12th & Federal Sis., Camden, N. J. 
Conductron Corti., 2600 North 3rd St., St. Charies, Mo. 
Consolldabld Controls Corp., 2338 Alaska Ave., EI Segundo, Calif. 
Consolidated Controls Corp. 12 Durant Ave., Bethel, Conn. 
Dynamic Precbion Contiols Corp., 449 E Main St., Hagerstown, Ind. 
EMR DIv., Box 223, Princeton, N. I. . 
English ElBC. Co. Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Gienblk, Inc., 1557 7th SL, ~nta Mooici, Calif. 
HonejWIn, Inc., AerosjJlCe & Def. Grp., 2701 4th Ave; s., Minneapolis" Minn. 
Honaywell, Apparatus ContDlY., 2701 Fourth Ave., S. MinnellllOlis, Minn. 
lIydro-Aire Div. 3000 Winona Ave., Burbaqk, Calif. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monicl, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leviton Mig. Co., Inc:, 236 Greenpoint Ave., Brooklyn, N. Y. 
Lisk, G. W., Co., Inc., S019 South St., Clifton Springs, N. Y. 
Lundy Elect. & Systems, Inc.,Rbbert La., Glen Head, N. Y. 
Lunkenhelrner Co, Box 14360, Cincinnati, Ohio 
Magnedyne, Inc., 558D EI Camir!o Real, Carisbad, Calif. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
Mechanics For Elctrns. InC. 152 Slxtb St., Cambridge, Mass. 
Meltronics, Inc., 3343 Merrick Rd., Wantagb, N. Y. 
Muirhead InSlr$., Inc., 1101 Bristol Rd., Mountainside, N. l. 
National Wafer Lift Co., 2220 Palmer Ave., Kalamazoo, Micb. 
Northern Precision Labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Pbotocircults Corp., 31 Sea Cliff Ave, Glen Cove, N. Y; 
PnelHlyd,roValve Corp.; 52 Horse Hill Rd., Cedar Knolls, N: J. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Reflex Controls Corp., 15 Stepet PI., Huntington Sta., N. Y. 
Singer-General PreciSion Inc.; 1I50 McBride Ave., Lilli. Falls, N. J. 
Solveri, Inc., 2440 W. CamJn st., Torrance, Cain. 
Slandaid Precision DiY., 4105 W. Pawnee, WIChita, Kans.' 
Task Corporation, Box 3999; Anaheim, Calif. 
Taylor instr. Procass Control Div.t 95 Ames St., Rochester, N. Y. 
'WI Corp., 81 Bay State Rd, WaKefield, Mass. 
Vactric Conirol Equlpllfent Ltd., Garth Rd., Morden, Surray, England 
Varo General, Gariand Bank Bidg., Gariand; Tex. , 
Varo, Inc., Bectrokinelicl DiY., 402 E. Guterrez st., Santa Barbara, Calif. 
Warner Electric Brake &: Clutch Co., Beloit, 1f1SC. 
Weston Inslrs. Div., Weston Instr. In~, 614 FrelingbuysenAve" 

Newark, N. J. 

eem/1969 

Wh1itaker Corp., 9229 Sunset BI., Las Angeles, CaIW. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. Y. 

ADAPTERS-SEE CONNECTORS: PLUGS: 
SOCKETS! nco 

ADAPTERS, FM. RECORDING 
flactrIIIic Baslln lallI., Inc., loll 7837, PllDadtlphll, PI. 

. Yalttr, A. .. Co., Box 143, hbarabill. Pa. • :.. • • .. .. .... p 2162 
Da~antrol Systems, Inc.; E. Uberty St., Danbury, Conn. 
Video Researcb Corp., 761 N. Washington St, Rockville, Md. 

ADAPTERS. PANORAMIc.-SEE 
RECEIVERS" PANORAMIC 

.. ADAPTERS, WAVEGUIDE \ 
AllllirlCln Carp., 17 Ruford An, Walthall, IlaL .......... , p 834 
killlllfJc-AUmda lal. Bul3&54, Alllnta, It. 

, Aircom, Inc.; Rte, 168, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Christian Precision Mfg. Co, Inc., 12th & Federal SIs., Camden, N. 1. 
DIttmore.freimutil Corp., 2&17 E. Norwich. st.; Milwaukee, WIse. 
Electrnnic Specialty Co., COM. DIv., 401 Watartown Rd., Thomaston, Conn. 
Granibl State,Machine Co., Inc., 124 Ioliette St., Manchester, N. H. 
Hewlett-Packard Co., lSOI Page Mill Rd., Palo Alto, Calif. . 
Hugiles Aircraft, Aerospace Gp., Centinala Ave. & Teale St., Culver City, Cal: 
Hughes Alrc~ Co:, Ground Sys. Group. 1901 Malvern SL, Fullerton, Cal. 
Kevlin MIg. Co., 28 Conn St, Woburn, Mass. C 

Marldian Metelcraft, Inc., 8739 S. Miliergrove Dr., Whittier, CalH. 
MicnHladionics, Inc., 14844 Oxnard SL, Van Nuys, Cal. 
Reeve Bctrns., In~, 6O!·EEM·W. Lake St., Chicago, III. 

ADHESIVES, ALL·.TYPES 
Cblllrics, IIC., 85l1JsIIc st., AriIORlo., Mass. ....... p 1639,1640 
CU & COIIjIIDY, Inc. 215 Park Ave. S., NIW'York. H. Y. •••••• p 2812 
Dow Carniag Corp., Mllliand, MIcIL ................. p 1582, 1583 
IC Electro.1os, Dept 10.1, 4DD S. Wyman $I.; R.cilfonl, m. 
MaIpr, Inc,. Splci81 Pladllcts Dept, 7778 A~iRgtu BIYd., Falls eilllCh, VI. 

. p 705 
T,cllaical WIre PnHIucts, lac., 129 Darlllldr St., Craafonl, N. I. p 1235 
WastfePDUsa Elee. CIIJ" Camp. I Materials, 3 Gatmy Ctr .. PitlllllraII, PI. 
Ablestik AdhesiVe Co., Inc., 833 W. l82nd St, Gardena, eal. . 
Abkltech, 544 West 182nd St., Gardena, Calif. 
Adhesive Products Corp., 166D Boone Ave., Bronx, N. Y. 
Allaco Prods. 130 Wood Rd., Braintree, Mass. 
Amicon Corp., 25 Hartwell Ave., Lexington, Mass. 
Ancbor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn; N. Y. 
Aracon Electronics, 344 East 49th SL, New York, N. Y. 
Aramcn Products, Inc., BOx 145, Briarcliff Manor, N. Y. 
Armstrong Cork CO., W. Liberty St., Lancaster, Pa. 
Armstrong Products ComIlIIDY, In~, P.O. Box 657, WarsaW, Iod. 
Automation lods., Inc., Sbelblr Rock Rd., Danbury, Conn. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
Barrett Varnish Co., 1532 Soulh SOth ct, Cicero, III. 
Biggs Co., 1~7 14th St., Santa Monico, Cain. 
8ivrax Corp., 45 E. Bradrock Dr., Des Plaines, lit 
Borden lnc., 350 Madison Ave., New York, ". Y. 

, Carboline co.; 328 Hanley Indl. ct, St. Loois, Mo. 
Carte(s Ink Co., 239 firsl st., Cambridge, Mass. 
Chemelex Inc., 2 Industrial Plaza Rd., Danbury, Conn. 
Clarkson Labs; inc., 1450 Ferry Ave., Camden, N. J. 
Conep, Inc,. 184 E. Union SL, Allegany, N. Y. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
DaUbert Chemk:aICo., 2000 Spring Rd., Oak Brook, III. 
Dennis Chemical Co.; 2701 Papin St, St. Louis, Mo. 
Dolph, I. C. Co., New Rd., Monmouth lunction, N. J. 
Dow Chemical Co., Midland, Mich. 
Dynaloy, Inc., 7 Great Maadow La., Hanover, N. J. 
E. I. Dupont De Nemours & Co., Inc., 1007 Markel St, Wilmington, Del. 
Eastman Chemical Prods., Inc., Klngsport,Jenn. 
Electro Materials Corp. of America, 6115 Center ~ve., Mamaroneck, N. Y. 
ElectJ'o.Sciance labs., Inc, 1133 Arch St., Philadelphia, Pa. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Epoxy ~roducts Co., 119 Colt St., Irvington, N. J. 
EpoxyIite Corp., 1428 N. TYler Ave., S. EI Monte, CaIH. 
Fenwal, Inc., Main St., Ashland, Mass 
Furant Plaslics, Inc., 5121 San' Femando Rd., W. Las 'Angeles, Cain. '" 
GAF Corp, 140 West 51 St, New York, N. Y. 
General EIecIric, Insulating Materials, I Campbell Rd., Schenectady, II. Y. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
Goodrich, B. F. Industrial Products Co:, SOD S. Main St, Akron, Obio 
Groendyk; Mig. Co., Inc., P.O. Box 278, Buchana~, Va. 
Hardman, Inc, 600 Cortland st., Belleville, N. J. 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Fla. 
Hightemp Resins Inc., 225 Greenwich Ave;, Stamford, Conn. 
Hysol Dlv., 211 Franklin St., Olean, N. Y. 
illinois Bronze Powder & Paint Co., 300 E. Main SL, Lake Zurich, III. 
Isocbem Resins Co., Cook SL, Uncoln, R. I. ' 
lohns-Manville Sales Corp., 22 Easl 40th St., New York, N. Y. 
Kenics Corp., One Soul~slde Rd., Danvers, Mass. 
Klenk Chemical Corp.,'3114O Fraser Dr., .Fraser, Micb. 
Koppers Co., Inc., Koppers Bldg., Piltsborgb, Pa. 
Mansol Ceramics Co., Inc., 140 Little St., Belleville, N. J. 
Marbrin, Box 68, w"shington, W. Va. 
Mereco ProductS Carp., ~ Wellington Ave., Cranston, R. I. 
Miller-Stapbensoo Chern. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
Morsan Adhesives Co., Mi60 Darrow Rd., Stow, ObiQ 
National Laminating MIg. Co., 339 S. Rob~rtson Blvd., Beverly Hills, Cal. 
Oneida BeclrolJic IIfI. Co., 843 N. Cottaga st., MeadvUle, Pa. 
Packaged Resins Co;' 130 Wood Rd., Braintree, Mass. 
Paisley, 1153 Bloomfield Ave.; Clifton, N. I. 
Pelmor Labs, Inc., 401 Lafayette St., Newtown, Pa. 
Pboenlx Mablrials Corp;, Box 39, Forbes Road, PI. 
Randolph Products Ct., 12th St.,' Carlstadt N. 1.." .. 
Rector Engrg. & Plastics Co., 318 Randolpb PI., N. E."Washington, D.C. 
Resin Formulajors Co., 9601 Jefferson Blvd., Cujver City, Cal. 
Rubatex Corp., Bedford, Va. ' " ' 
Sauereisen Cements Co., 160 Gamma Dr., Pittsburgb, Pa. 

Scbjeldahl, G. T. Co., Electrical Prods DIv., Box 170, Northfield, MiM. 
e SmantIHln, Inc., 1000 Valley Rd., Gillette, N. J. ' 

Spactra.strlp Corp., P.O. Box 415, Garden Grove, Calif. 
starnetics Co., Box 9308, N. Hollywood; Cain. 
Sterilng Vernisb Co., The, Haysville Borough, Sewiddey, Pa. 
Tech Spray, 2113 W. 3rd, Amarillo, Tex. 
Tachform labs., Inc., 707 S. Hampton Dr., Venice, CaIH. 
TechnH~llnc., 1216 Arch St. Philadelph~, Pa. 
3M Co., 6M Center; St. Paul, Minn. ( 
TOPPIr Mig. Co., Inc., 889 Northern Blvd., Great Neek, N. Y. 
Tra-Con, Inc., 55 North St., Medioni, Mass. 
United American Metals Div. 970 Meeker Ave., Brooklyn, N. Y. 
Universal Shella,c& SuppiyCa, 5,4() Irving Ave, brooklyn, N. Y. 
Wekefield Engineering. .Inc., Teal & Audubon Rds., Wakefield, Mass. 

, Whittaker Corp., 9229 Sunset BI:, Los Angel~ CaIH. 
Wire Cloth Enterprises, Inc., 131m2 Gamma Dr., Pittsburgh, Pa. 

AGING RACKS-SEE RACKS, AGING 

AIR CLEANERS AND FILTERS 
(SHIELDED & UNSHIELDED) 

EYlas, a. Carp., 121J7 St, Ilellnt;ll .................. p 1251 
McLeaa ~int Labs, 70 WashilllleR RII. Princatan Junction, N. I. 

p 1253 
IIeIu Carp. 910 New OIl11all lid., EdisGn, N. 1 
IIatnR, IAe., HasbrIIIck La. w.ontIck. N. Y ........ " .. . ... p 1273 
$!pia 11IIrIIIaRtI1nc., 170 Paa~ St, Bralatne, Mass. 
T_leII Yfn Predicts, Inc.; 129 Dal1ladJ St., Cranford, N. I. p 1235 
Agnaw-lliggins, In~, Box 857, Garden Grove, Calif. 
Airflow Co., Montgomery County Airpark, Gafthersbur:g, Md. 
Alrmatic Valve Inc., 7313 Associate Ave., Cleveland, Ohio 
American Air Filter Co., Inc., 215 Central Ave., Louisville, Ky. 
American.standard, Applied Air Conditioning Dept., Columbus, Ohio 
AHantic Ultraviolel Cerp.,.24-10 40 Ave., Lang Island City, N. Y. 
Blocksam & Co., p.o. Box 300, Michigan City, Ind. 
Cambridge fOtar Corp., 7645 Seventh North Rd.; SyraCtJse, N. Y. 
Carbone Cerp., 400,Myrtle Ave., Boonton, N. J. 
Caray Elctm. Engrg. Co., 1680 CliflOnAve., Springfield, Ohio 
Cincinnati Fan & Ventilator Co., 6516 Wieble, Cincinnati, Ohio 
Clean Rooms Construction Co., Inc., Box 275, Westminster, Calif. 
Electro-air Div., Olivia & Sproul Sta., McKees Rocks, Pa. 
Electronics Hames Co., 2fJO Claremont Ave., New York, N. Y. 
Farr Co., 2301 E. Rosecrans, EI Segundo, Calij. 
Flock Pracass Corp., Box 430, NoJWaIk, Conn. 
Fox Valve DevelOpment Co., Inc., 2 Great Meadow La., Hanover, N. I. 
HonejWIlI, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Johnson Cerp. 806 Wood SL, Three Rivers, Mii:h. 
Kahn ,& Co., Inc., P. ,0. Box 516, Hartford, COnn. 
Kentucky' Metals, Inc., 310n. Preston St., louiSVille, Ky. 
Lisk, G. W., Co" Inc., 5819 SoUlit st., Clifton Springs, N. Y. 
Marboh, Box 68, Washington, W. Va. ' 
Midget Louver Co .. 800 Main Ave., Norwalk, Conn. 
Nolih ~rican Rock,Weil Corp., 25000 Mues, Rd., Cleve~nd, Ohio 
Pall Corp., 30 Saa Cliff Ave., Glen Cove, N. Y, ' 
Pall Trinity Micro Corp" Rte. 281, Cortland, N. Y. 
Researelt Products Corp., 1015 E. Washington, Madison, Wi!c. 
Selas Corp. of Americl, Box 2110, Dresher, Pa. 
Taylor Instr. Process Control DiY: 95 Ames St., Rocbesler, N. Y. 
Toril Corp., 1133 Rankin SL, St. Paul, Minn. 
Trion, In~, 1000 Island Ave., McKees Rocks, Pa; 
Weslinghouse Electric InH. Co., '200 Park Ave., New York, N. Y. 
Wheelabrator Corp" 1478 S. Byrkit St" Misbawakl, Ind. 
Zero Mfg. Co., 1121 Cheslnul st., Burbank, Calff. 

AIR CONDITIONERS (FOR EQUIPMENT) 
EIIctrn __ lac., 118 CIIntnut st., Red Bull, N. I. ..•..• p 1250 
G~ lIdustrles, 2275 stanley Ave., Daytan, OIiiD ' 
Accessory Controls & Equip. Corp., 805 ,Bloomfield Ave., Windsor, Conn. 
AIrflow Co., Montgomery County Airpark, Gaithersburg, Md. 
American Air Filter Co., Inc.; 215 Central Ave., LouisvUle, Ky. 
Americln-standanl, Applied Air Conditioning Dept .. ColumbUs, OI1io 
Astra Dynamics, Inc., 2nd Ave., Northwest IndllSlrial Park, Buriington, Mass. 
Buffalo Forge Co., 490 Broadway, Buffalo, N. Y. 
Clarage Fan Co., One Clarage PI., Kalamazoo, Mich. 
Eastem Industries, 100 Skiff St., Haradan, Conn. 
Engonics Engineering Div., 9601 W. lefferson Blvd., Culver City, Cain 
Environmental Control Sys. Div., 43-22 Queens SL, Lang IsIaRd City, N. Y. 
Intemalio.nalEnergy Converskin, Inc., 430 Kirby St., Gariand; Tex. 
Jersey Technical Consultants, Box 215, Mprristown, N. J. 
KooItronic Fan Co., Box 504, Princeton, N. I. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Cain. 
Lear Siegler, Inc., 3333 W. Warner Ave., Santa Ana, Calif. 
Magnedyne, Inc., 558D EI Camino Real, Carlsbad, Calif. 
Porter, H. II. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
standard Cabinet Co., Inc., 392, Minnislnk Rd., TotOWa, N. J. 
Task Corporation, Box 3999, Anaheim, Cain. 

, Typhoon Air Cond'rtloning Co., 505 Carroll St., Brooldya, N. Y." 
Welco Inds. Inc., 9027 Shell Ave. Cincinnat~ Ohio 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, NiY.' 

AIR PILTERING & VENTILATING PANELS 
(SHIELDED & UNSHIELDED~ 
SEE AIR CLEANERS & fiLTERS 

AlARMS '.& ALARM' SYSTEMS 
AB.I .. , p.o. au 552, bRIdal •• PI. \. 
AmIrIeaa TIme ProdIcts, 811m Watch Co., Inc., ' 

81-20 WaedsIft An. Waedslde, N. Y. \ L 
AlIIISIr$., Inc.; 139-38 34111 Ri, F1us1ilq; N. Y. " 
'BIckmaD Instr., fie., CeillrGrave Opar." COIllllen:a Rd., Ce. CmI, N. J. ' 
Bailie ElactrIcaIlnatr. CL,'hle., S. Main st., "lIcanll, N. H. 
ifni Eltctranlc Carp., 303113 AIm Rd. Cleve"., D~" . .• • . • . p 1343 
ContrGl Data Corp., _alic Pradlcts Oper., 775 Colbrado Ave. S. 
Mion..,oIlI, Milln. ............ :..................... P 1023 

CIIIII1II Equlpllant CIrJ, 32 ,,"rney Rd •• Needhall Hils. Mass. 
CaIdrII 1'niIs. Corp., 4431 W. DiYlslOn St, Chlcaro. In. 
0 .. Radii DiY., 7118 LFinnln SL, IlekDmo, lad. 
bIIH'IclIer lid. inc, AmaricaD Bldg., Central Pkwy., 'Dept. EEM.1:llclanatl, O. 
EleCtrollic IIOlUles CIIl,P.O.1III141, nliDlillm, Md. , 



Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Guanlian Cal.ornia, 5755 Camilla Ave" CUlver City, Calif. p 1039 
Harrel Inc., 16 Filch St., Easl Norwalk, Conn. .............. p 2B17 
Heath Co., Depl. 180, Benlon Harbor, Mich. 
Kidde, Walter & Co., Inc., 675 Main SI., Belleville, N. J. 
Melrix Instrumenl Co., P.O. Box 36501, Houslon, Tex ......... p 2B41 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... p 1046 
PPM Inc., 7016 Euclid Ava., Cleveland, Ohio ............... p 1455 
Plessey Airborne Corp., 1414 Cheslnut Ave., Hillside, N. J. .... p 1048 
Rosemounl Plug·ln Inc., Componenl Sales, 141& Lebanon Rd., Nashville, Tenn. 
Spedcor Elctms., Inc., 70-31 84th St., Glendale, N. Y. 
Tapeswitch Corp. of America, 320 Broad Hollow Rd., Farmingdale, N. Y. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Tempo Inslr. Inc., E. Bethpage Rd., Plainview, N. Y. . p 1053 
Teman Corp., 2446 N. Shadeland Ava., Indianapolis, Ind. 
Theta Instrument Corp., Fairfield, N. J. 
ACR Elctrns. Corp., 160 5th Ave., New York, N. Y. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Advanced 8ectrns. Inc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Aerodyne Controls corp.,; 90 Gazza Blvd., Farmingdale, N. Y. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Aimes Inds., (nt., Box 73, Lockport, III. 
Alert Products Div., Balco Mfg. Co., P.O. Box 1851, Costa Mesa, Calif. 
Ainor Instrumeot Co., 429 N. laSalle St., Chicago, III. 
American Communications Corp., 178-15 Eveleth Rd., Jamaica, N. Y. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied Peripheral Sys., Inc., 7120 Harwin, Houston, Tex. 
Autocall Co., 366 Mack Ave., Shelby, Ohio 
Autocon Industries, Inc., 995 University, St. Paul, Minn. 
Automatic Radio InfL, 2 Main St.,Melrose, Mass. 
Automation Products Inc., 3030 Max Roy St., Houston, Tex. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beacon Elctrns., Inc., 121 Stanley Ave., Bellmawr, N. J. 
Beckman, Clinical Instrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Berkeley/Dynamics, Inc., 934 Baileyana Rd., Hillsborough, Calif. 
Beta Corp., 2639 Manana Dr., Box 20427, Dallas, Tex. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Bristol Co., Box 1790, Waterbury, Conn. 
Brooks Instrument Div., Emerson Elec. Co., Hatfield, Pa. 
California Electronic Mfg. Co., Box 555, Alamo, Calif. 
Central Dynamics, Ltd., 147 HymBS Blvd., Pte. Claire, Que., Canada 
Chatham Controls Corp., 33 River Rd., Chatham, N. J. 
Climet Instruments Inc., 1240 Birchwood Dr., Sunnyvale, Calif. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Continental Instrs. Corp., llO Atlantic Ave., Lynbrook, N. V. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Datasenors Co., 735 Factory Rd., Addison, III. 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Dolan·Jenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
Dukane Corp., 103 llth Ave., SI. Charles, III. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Edwards Co., Inc., 90 Connecticut Ave., Norwalk, Conn. 
Electro-Alarm Safety Devices, 745 N. Pleasant, Fresno, Calif. 
Electro·Ceramics, Box 15096, Salt Lake City, Utah 
Erectro Devices, Inc., 11805 Westline Industrial Dr., St. Louis, Mo. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Electronic Control Systems, Inc., P.O. Box 1232, Fairmont, W. Va. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Franciseo, Calif. 
Emerson Electric Co., Box 552, Honeoye Falls, N. Y. 
Empire Electronics Co., Inc., 60 Spruce St., Paterson, N. J. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
English £lee. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Erdco Engrg. Corp., 136 Official Rd. Addison, III. 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Executone, Inc., 47·37 Austell PI., Long Island City, N. Y. 
Faraday, Inc., 805 S. Maumee, Tecumseh, Mich. 
Fire Control Co., Inc., 1605 Ayre St., Newport, Dela. 
Foxboro, Foxboro, Mass. 
Frost Electronics, One Goddard Dr., Rockaway, N. J. 
Fuel Watchman Sales & Service, Inc., 2910 Park Ave., Bronx, N. V. 
Gas Analysis Systems, Inc., Box 146, Basking Ridge, N. J. 
Gillette Elctrn. Prods. Co., 201 Laurel St., Beverly, N. J. 
Gold Line Connector: Inc., Muller Ave., Box 893, Norwalk, Conn. 
Hamilton Industries, Box 504, Winter Haven, Fla. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Henschel Corp., 14 Cedar St., Amesbury, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., 5., Minneapolis, Minn. 
Honeywell, Inc., Commercial Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hygrodynamics, Inc., Dept. 0·24, 949 Selim Rd., Silver Spring, Md. 
Industrial Components, Inc., 1675 51. Allen Ave., Beaverton, Ore. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. ' 
J·Omega Company, 2271 Mora Dr., Mt. View, Calif. 
Jay·EI Products, Inc., Box 25, Gardena, Calif. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Johnson Corp., 805 Wood St., Three Rivers, Mich. 
Johnson·Wiijiams Products, 2300 Leghorn St., Mountain View, Calif. 
Joliet Control Corp., Maple & Benton, Box 751, Joliet, III. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Lee E1ec., Inc., 309·51st St., W. New York, N. J. 
Lek·Trol, Inc., Rte. 2, Grapevine, Tex. 
Lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
Leviton Mfg. Co., Inc., 236 'Greenpoint Ave., Brooklyn, N. V. 
Mack Elec. Devices, Inc.,32 Glenside Ave., Wyncote, Pa. 
Mag·Con Engineering Co., 85 Richardson St., S.E., SI. Paul, Minn. 
Maytronics, Inc., Box 460, Colorado Springs, Colo. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Miller Assocs., MercerSburg Academy, Mercersburg, Pa. 
Mobil ElectroniCS, Inc., Box 1132, Anderson, Ind. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Mosler Electronic System Div., 9 South St., Danbury, Conn. 
National Time & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 

Notifier Co., 3700 North 56th St., Lincoln, Neb. 
On·Guard Corp. of America, 345 West 37 St., New York, N. Y. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Phoenix Precision Instr. Co., Inc., 3803 North 5, St., Phi(adelphia, Pa. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Pinkerton Electro·Security Co., 61 Sutton Rd., Webster, Mass: 
Puregas Equipment Corp., 1445 Strongs Rd., Copiague, N. Y. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Radar Relay, Inc., 163110th St., Santa Monica, Calif. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown. N. J. 
Reach Electronics, Inc., Box 308, LeXington, Nebr. 
Recora Co., Inc., Powls Rd., SI. Charles, III. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Robot Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Scam Instrument Corp., 7401 N. Hamlin Ave., Skokie, III. 
Schirmer National Alarm Co., 100 Portland Ave., Bergenfield, N. J. 
Scope, Inc., 1860 Michael Faraday Or., Reston, Va. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. V. 
Sigma Sys. Corp., 1703 Oak Lawn Ave., Dallas, Tex. 
Southern Avionics Co., 5055 Belmont, Beaumont, Tex. 
Standard Electric Time torp., 89 Logan St., Springfield, Mass. 
Stevenson Engrg. & Mfg. Co., P.O. Box 25070, Portland, Ore. 
Strandberg Engrg. Labs., Inc., 1001 S. Elm St., Greensboro, N. C. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Surface Conduction, Inc., 1501 Broadway, New York, N. V. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
SymbOlic Displays, Inc., 1188 N. Batavia St., Orange, Calif. 
Telectro Systems Corp., 96·18 43rd Ave., Corona, N. Y. 
Thomas Ind'i. Automation Ltd., Deansgate La., Timperley, Cheshire, Eng. 
Tia Electric Co., 178·M Alexander St., Princeton, N. J. 
Transystems Elctrn. Co., 2200 Central Rd., Fort Lee, N. J. 
Triac Elctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N. J. 
Union Diesel Engine Co., P. O. Box 1737, Oakland, Calif. 
United Electric Controls Co., 85A School St., Watertown, Mass. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Utility Communication Systems, Inc., Box 188, Essington, Pa. 
Waber Electronics, Inc., 2000 N. Second St., Philadelphia, Pa. 
Westinghouse Elec. Corp., 7800 Susquehanna St., Pittsburgh, Pa. 
Worner Electrn. Devices, Rankin, III. 

ALLIGATOR CLIPS-SEE CLIPS. ALLIGATOR 

ALLOYS. BRAZING 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New Jersey RR Ave., Newark, N. J.. .. ... p 2830 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
American Smelting & Refining Co., 120 Broadway, New York, N. V. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Cerac, Inc., Box 597, Butler, Wise. 
Goldsmith Div., National Lead Co., 900 West 18th St., Chicago, III. 
Handy & Harman, 850 3rd Ave., New York, N. Y. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Mueller Brass Co., 1925 Lapeer Ave., Port Huron, Mich. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. V. 
Tricon Mfg. Co., 2325 Wisconsin Ave., Downer Grove, III. 
Unibraze Corp., 455 Knollwood Rd., White Plains, N. Y. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 
Ventron Corp., Congress St., Beverly, Mass. 
Western Gold & Platinum Co., 525 Harbor Blvd., Belmont, Calif. 
Westinghouse Electric Corp., Ind. Equip. Div., Box 300, Sykesville, Md. 
Westinghouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Wilkinson Co., 310l! Agoura Rd., Westlake Village, Calif. 

ALLOYS. METAL & CERAMIC 
American lava Corp., Cherokee Blvd. & Mfgr< Rd., Chattanooga, Tenn. 

p 1575 
American Technical Ceramics, 1 Nonien La., Hunlington sta., N. Y. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New Jersey RR Ave., Newark, N. J. 
Inter·Technical Group Inc., Box 23, Irvinglon·on·Hudson, H. Y. . p 1221 
Sigma Internalionallnslrs., 88 Marsh Hill Rd., Orange, Conn. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.V., N.Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. V. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. V. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cerac, Inc., Box 597, Butler, Wise. 
Cerro Corp., 300 Park Ave:, New York, N. Y. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Crucible Steel Corp., Box 8B, Pittsburgh, Pa. 
Division Lead Co., 7742 West 61st PI., Summit, III. 
Dixon Sintaloy, Inc., 535 Hope St., Stamford, Conn. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Duramic Products, Inc., 430 Commercial Ave., Palisades Park, N. J. 
Fansteel Inc., One Tantalum PI., N. Chicago, III. 
Glidden·Durkee Div., 900 Union Commerce Bldg., Cleveland, Ohio 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Japan Vacuum Engrg. Co. Ltd., 1, I·Chome,KYobashi, Chuo·Ku, Tokyo, Jail. 
Kawecki Berylco Inds., In~, Box 1462, Reading, Pa. 
King Laboratories, Inc., 127 Solar St., Syracuse, N. V. 
Leico Industries, Inc., 250 W. 57.th St., New York, N. V. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 

. Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. V. 
NPC Metals & Chemicals Co., 3133 East 12th St., Los Angeles, Calif. 
National Beryllia Corp., Greenwood Ave., Haskell, N. J. 
National Lead Co., 111 Broadway, New York, N. Y. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Plasma dyne, 3839 S. Main, Santa Ana, Calif. 
Pyco, Inc., 604 E. lincoln Hwy., Penndel, Pa. 
Republic Foil, Inc., 55 Triangle St., Danbury, Conn. 

AMPLIFIERS. A·F (EXCLUDING HI·Fl 

Ronson Metals Corp., 55 Manufacturers PI., Newark, N. J. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Sylvania Electric Prods., Inc., Chern. & Metallurgical Div., Towanda, Pa. 
Union Carbide Corp., Elctrns. Div., Crystal Prods. Dept., 8888 Balboa Ave., 

San Diego, Cal. 
Union Carbide Corp., Materials Sys. Div., 1020W. Park Ave., Kokomo, Ind. 
United American Metals Div., 970 Meeker Ave" Brooklyn, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Var·Lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Ventron Corp., Congress St., Bever~, Mass. 
Wellington Technicallnds .. Inc., 55 Honeck St., Englewood, N. J. 
Westinghouse E1ec. Corp., R.D. #2, Box 45, Blairsville, Pa. 

ALLOYS. METAL·TO·GLASS SEALlNG
SEE SEALS. GLASS·TO·METAL 

ALLOYS. SEMICONDUCTOR-SEE 
METALS. SEMICONDUCTOR 

ALPHANUMERIC READOUT TUBES-SEE 
TUBES. READOUT 

ALPHANUMERIC READOUTS-SEE READOUTS 
(AS MODIFIEDI 

ALTERNATORS-SEE GENERATORS. AC 

ALTITUDE CHAMBERS-SEE CHAMBERS. 
ALTITUDE 

ALUMINA (INCL. HIGH PURITYI-SEE 
INSULATION MATERIALS. CERAMIC 

ALUMINIZERS. VACUUM-SEE DEPOSITION 
EQUIPMENT: EVAPORATION EQUIPMENT 

AMMETERS-SEE METERS. AMPERE 

AMPLIFIERS. A·F (EXCLUDING HI·FII 
ADC Products, 6405 Cambridge St., MinneapOliS, Minn. 
Aerospace Research Inc., 130 Lincoln 51., Boslon, Mass. 
Allen Electronics Dlv., Allen Organ Co., Macungia, Pa. . p 718 
American Time Products, Bulo.a Walch CD., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Analog Devices Inc., 221 Fifth 51., Cambridge, Mass. 

p 507-509,511 
Arvee Engineering Co., P.O. Box 3159, Torrance, Calif. p 505 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, Cal~. p 512 
B & K Instruments, Inc., 5113 West 164th St, Cleveland, Ohio.. p 1336 
Beckman Instr., Inc., Cedar Grove Dper., B9 Commerce Rd., Cedar Grove, N. J. 
Bulova Watch Co., Inc., Elctrns. Div., Servo Prods., 61·20 Woodside Ave., 

Woodside. N. Y. 
C·Cor Eleclronlcs Inc., 60 Decibel Rd., Slale College, Pa. ... p 516,519 
CML Inc., 350 Leland Ave., Plainfield, N. J. ......... . .. p 1888- 1890 
California Instrs. COf1!., 3511 Midway Dr" San Diego, Calif. 
California 'nslrumenls Corp., 3511 Midway Dr., San Diego, Calif. 
California Instruments Corp., Elin Div., 3511 Midway Dr., San Diogo, CaL 

p 1358 
Caillornia Sys. Comp., Inc., 917& Independence, Chatsworth, Cal. 
Centra lab Elctrn., Div., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Clifton Div., Marple al Broadway, Clifton Hghls., Pa. 
Conlrol Prods. Corp., 4431 W. Division 51., Chicago, III. 
Control TechnoloRY Co. Inc., 41·16 29th St" L I. C" N. Y. 
Crown Int'l., Box 1000, Dept. EEM, Elkhart, Ind. ...... p 2159 
Data Device Corp., Dept. 17, 100 Tech St, Hicksville, N. Y. 
Daven, Grenier Field, Dept. EEM 61, Manchester, N. H. . P 550 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. 
Ferrotran Electronic Co. Inc., 683 Broadway, New York, N. Y. .. p 1949 
General Electric Co., Elctrn. Compo Sales Oper., , River Rd., Schenectady, N. Y. 
Heath Co., Depl. 180, Benton Harbor, Mich. 
Helix Research Assocs" Inc" 8384 Hercules St" La Mesa, Calif. p 2790 
Holt Instrument Labs, P.O. Box 230, Oconto, Wisc. ......... p 1398 
INCOR Instrumentation Amplifiers & Supplies, Inc., 

29 Newtown Rd., Plainview, N. Y. 
Industrial Tesl Equipt CD., 20 BeechWOOd Ave., Port Washington, N. Y. 
Intronics, Inc., 51 Chapel SI., Newton, Mass. 
Ithaco Inc., 735 W. Clinton St, Ithaca, N. Y. . . . p 532 
Julie Research Lab Inc., 211 W. 61st 51., New York, N. Y. 
Kinelogic Corp., 813 S. Fair Oaks, Pasadena, Calif. .......... p 216,1 
Mallory, P. R. & Co., Inc., 3029 E. Washington St, IndianapOlis, Ind. 

p1630 
Meleor Electronics Corporation, 1750 New Highway, Farmingdale, N. Y. 

p 535 
Millen, Jame~ MIg. Co. Inc., 150 Exchange St, Malden, .Mass. 
Natel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
Newport Labs., Inc., 630 E. Young St, Sanla Ana, Calif. 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. 
Opamp Labs, 112 S. Alta Visla Blvd., Los Angeles, Cal.. ...... p 536 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Princeton Applied Research Corp., Box 565, Princeton, N. J. 
Ouan·Tech Laboratories Inc., 43 S. Jefferson Rd., Whippany, N. J. p 1470 
RFL Inds., Inc., Powerville Rd., Boonton,N. J. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio 
Singer Co., Diehl Div., Finderne Ave., Somerville, N. J. 
Solid Stale Elctrn. Corp" 15321 Rayen St., Sepulveda, Cal. 
Superior Mfg. & Inslr. Corp., 36-8120th Ave" L. I. C., N. Y. 
Tektronix, Inc., Box 500, BelYerton, Ore. 
Tele,Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Transformer Electronics Co., Box 910, Boulder, Colo. 
Virginia Electronics Co., Inc., 2908 Telestar Ct., Falls Church, Va., 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. J. 
A.RJ. Products, Inc., Gardner Rd., Raton, N. M. 
Acoustronics, Inc., 156 Olive St., HuntinRton, N. V. 
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~IF'ERS'. x·, (~CLUDING 'HI-PI) (Colifldl 

Action ~ Co., 34 Cambridg8 Sl;Meride!I: Colin;;: . 
A&ac-Der11troi1, 1nc.,1332 !tHenry St, A/eundria; Va.' 
Alcor, 1nc.,215 &.11011 St:;1I11aca, N: Y" . , ' , 
Alpha El8t:lnxiic S81Yices, 344 N. Stite CoUege~d.,Or8llge,· CalK.' 
Allee Llllslng, 1515 S. Manchester Ave., Anaheim, Calff. . • 
American Communications Corp., 178-15 Evelelb Rd., Jamaica, N. Y. 
AriIperex ~. Corp., SemiconductDr, ~ M"lCrodn:ults DiY., .' 

Provldem:ePlke, Slatersville, R. I. . 
Amplifier Corp. 01 America, 75 Frost St., WesllHlry; N. y, 
Antronic Corp., 4942 DiVlsioo, Chicago, III. 
APPlied Control Co., 98 E. Linlfsley Rd., Cedar Grove, N. J. 
Applied Electro MeebaniCs Inc" 235D Duke St, Alexandria,Va. 
Applied Tecbnology .Corp., 73-03 Grand Ave., Mas~, N. Y. 
Arbor Systems, Inc., P.O. iIcix 1325, Ann Arbor, Miib. 
ArRlllla~ASS\lcs., Inc., P.O. Box K;iBeaverton, Ore •.. 
Arvin Industries, Inc" 13th St. & Big Four Railroad, Columbus, Ind. 
Audio Instr. Co., Inc., 3l1Mountain RIL,Unloil City; N:1 J. . 
AUtomatic Radio Infl., 2 Mai~ St,' Melrose, Miss. 
Autronics Corp., 180 N •. Yineclo Ave., Pasadena, Caln.. i 

B & W Elctm.Res.labs, 10807 RoyaiPan, DaIIas,T8)(; ... ' 
Barker & Williamson, Beaver Dam & Canal RcIs.,.9iistoI,Pa. 
Bay lJboratories, Inc"20160 Cnr Ridge Rd., Cleveland, Ohio 
BecICJIian Instis., Inc., Eli:tm.lnstrs. mv., 2200 WrighfAve., Richmond, Calff: 
Bec;lunan InslMnertts, Inc" Splnco Div., lll7 CalffornlaAve., Palo Alto, Calif. 
Bell PA Prods. Corp., 1200 N. Fifth St., Columbus, Ohio 
Beltronix Systems Inc., 123 Marcus Blvd., HafllJPauge, N. y, 
Bergen labs., Inc., 60 Spruce St, Paterson, N. J. 
Biocom 1nc.,.5883 Blackwelder St., Culver City, Calif. ! 

. ' Bogen Communicaticns DIv., lear Siegler, Inc" Box 500, ParaIiIiIs,. N. 1 
BozaII, R: T. Nffg. Co., Box 1166, Darien, Coon. 
Brower labs, Inc:, 237 Riverview Ave., Waltham, Mass. 
Browning Labs., Inc., Box 310. laconia, N.' H. 
Burns & Towne, Inc., 11136 GllInlte St, 'Haverhill, Mass. 
CalbeSt Ek:tms.,4801 EXposition Blvd., lol Angeles, Carrt: 
CantillY Projector Corp., 729 Seventh Ave, Nilw York, N. Y. . 
Clark, D. Co., Inc., 360 FllInklin St., Worcester, Mass. 
Coast ElectroniCs, Inc., 1305 Ffftb St, Manhattan Bead!, Calff. 
Callins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co.;·DalIas, Taxa . 
ConIFnunlcalion Systems Corp., 8100 N. lehigh Ave., Morton Grove, IH: 
Col1/leClicut Consolidated IneIs., Inc., 60 Cambridge St, Meriden, Conn. 
Continental Electronics Corp., 302 McGuinness Blvd., Brooklyn, N. Y. 
ilata-Control Systems, Inc., E. Liberty St., OaOOUI)', Conn. 
Davis, J. W. & CO.jBox 35313, Dallas, Tex. 
Dafanse EIctms., 00, Rockville, Md. 
0810 Researi:l1 & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dictograph Products, Inc., She~erRoc:IILa., Daooul)', Conn. 
OiItmor&freimutb Corp., 2517 E. Norwleb St, Milwaukee, Wise. 
Darsett'Elect/Ollics, Box 36, Tulsa, Okla. 
Dukane torp., .I~ 11th Av&., St Charl8s, III. 
ECCOEIctm. Comps. Corp" 157 S. MacQuesItn Pkwy., Nff. Vernon. N. Y. 
E.M.I. Elictronics Can., Ltd., Box 1005, Darbnouth, N.s., Can. 
Echo Electronics Corp., 59-10 Queens Blvd., WoodSide, N. Y .. 
Em Electronic Instrument Co., Inc., 283 Malta St, Brooklyn, N. Y. 
Electro4:erarnics, Box 15096,Sa~ Lake City, Utah 
Electron Entemises, Inc.,' 6645 Stanley Ave., Berwyn. III. 
Electronics Homes Co., 200 Claremont Ave, New York, N. Y. 
Executona, Inc., 47oa7 Austell PI., Long Island City, N. Y. 
Fairlane ElectioniCs, Inc., Box 335, Long Valley, N. J. 
Fargo Co., 11~ Bryant St; San FllIooisco, Cain. 
Femco, Inc., Box F, Irwin, Pa. 
Qai.TroniCs Corp., Box 31, Reading, Pa. 
.Genellliinstrument 01 Canada Ltd., 151.Weber St, S. Waterloo, Ont., Can. 
GeMraI Radio Company, 300 Baker Ave., W. Concord, Mess. . 
Godfrey Nffg. Co., 1633 N. Halsted St; Chicago, III.. 
GUlf Aerospaca Corp., 5440 Alder, Houston, T8)(; 
Hamilton Elctrns..Corp., 2726 W. Pratt Ave., Chicago, III. 
Hewlett.J>ackard.Co., 1501 Page Mill Rd., Palo Alto, Calif. 
HuIhes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
ISCfTelephonlcs DiY., 770 Park Ave, Huntington, N. Y. 
m ElectroniCs Inc., 369 Lexington Ave., ClIfion, N. J. 
Infrand IneIs., Inc;, Box 989, SeJlIe Barbara, Cain. 
InII(ument LabS. Corp., 315 W. Walton PI., Chicago, 10. 
lnstiInnents Inc., 3434 Midway Dr;, San DIego, Calif. 
International Radio & Elctms. Corp., 1718 W. Mishawaill Rd., Elkhart, Ind. 
Jetronlc Industries, Inc., Main' &' ~6tton Sts., Philadelphia, Pa. 
Johnson EIectronics,.Inc" Box 7, Casselberry, Fla. 
Koss Electronics, Inc., 2227 North 31st St, MDwauilee, WISe. 
Krohn.fi~e Corp.;SSO·MasslichuSetls Ave., Cambridge, Mass. 
laPointe Inds., Inc.,ISS W. Main St, Rockville, Conn. 
Lancer ElectrOnics Corp, 1416 W. Main St, NorriStown, Pa. 
langevin, 1801 E. Carnegie Ave., Sante Ana, Calif. , 
LeveU Elctms. Ltd., l'irkRd:i Blab Barnet, Hells. Ent. 
Loge Electronics, 2171 W. Washingfioo Blvd., Los Angeles, Calif. 
Lollli Elctm. Sys.,82S Bronx River Ave., Bronx, N. Y. 
MB ElectroniCS, Box 1825, new Haven, cOnn, 
Major EiecIronics Corp., 649 39 St, Brook~n, N. Y. 
Mallory, P. R. & Co. Inc., Integrated Clrcu~ Dept., 3029 E; Washington St., 
. Indianapolis, Ind: ., 
Malllihon Instrumenls DIv:, S626 E. Beverly Rd., Pico Rivera, Cal. 
Matrix Corp., 520 NorIII Ulb Ave., Beech Grove, InIL 

'MennelMJreatbatch EIctms. Inc:, 10123 Main St., Clarence, N. Y. 
MerChant, R. C~ Co, Box 246, Carmel. Valley, Calif. . 
M~Electronlcs, Inc., 138 Alewife Brook Pkwy., Cambridge, Mass; 
Midwe$I Audio Corp., 5707 W. Division,' Chicago, III. 
Multi MediI! Engrg., fnc" 2385 Lewis Ave., 'RGc:llville, Md. 
"" ReSearch, Inc.; 1510 S. Lyon St, santa ~, Cain. 
Nelson·Hershfieid Electronics, 1848 W. Campbell Ave., Phoenix. A"riz. 
Neptune Electronics Co" 30 Wast 15 St; NewYJIrk, N. Y. 
NewCcmb Audio Products Co., 12881 BllIdley Ave" Syfmer, Calif. ' 
Nytron,lnc., 795 San Antonio Rd, Palo Alto, Cain. 
Optical ElectronicS Inc., Box 11140, Tucson, Ariz. . 
Optimalion Inc., 9421 TelfaIr Ave., Stln Valley, Calif. 
Pacific Electro Dynamics. Inc" 14220 StlaSet Hwy •• Bellewe; Wash. 
Palllplegics Mig. Co., Inc,,304 N. York Rd., Bensemme, III. 
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l'astorlza ·Dlv. Analog Davices,Inc., 221'F1fth St, Cambridge, Mass. 
PinnofIux Corp., Box 6:l64. Glelidale, CalH. 
Philips Electronics Induslries, Ltd., 116Vanderhoof Ave., Toronto, Ont, Can: 
Powat COntrol Corp.tBox 1l432; Pittsburgh, Pa. , I 
~clsion EIctms., Inc., 9101 King Ave., Franklin Pa .... lll. • 
,Pulsa Tei:l1niquas, Inc., 1411 Palisade Ave.; W. EnglewOod, N. ).'. 
Quindar ElectroniCs Inc., 60 Fidem Rd, SprinRfield, N; J. 
R-Columbia Products Co., Inc., 2008 StIoimsAve., Highland .Park, ilL 
Rho Engineering Co., 2234 Colby Ave.,las Angeles, Cab . 
RCA, Defense Elctm. Prods.; Marne Hwy:, McirriStbwn, N. J. 
R. C. A. BIdes! & Comm. Prods., FlGIlt & Coapar SIs., Camden; N. J. 
Radio-Matic 01 America, Inc., '760 Ramsay Ave., HiHsida; N. J; 
flahdam Electronics, Inc, 3091 ShedycrastDr., Cincinnati; Ohio 
Raflectone, Inc., S80 Sylvan Ave., Englewood' CIIIIs, N.·1 
RemIer Co., 2101 Bryant Sf, San FIlIOOisto, Calif; . 
Republic EIctm. Inds. Inc. 575 Broad Hollow Rd.; ihmtIngton, 11. Y. 
Roesch, D., Comm, Inc., 2727 san Fern8lldo Rd., los Angeles, Calff. 
Rohde & SChwarz Sates Co., 111 Lexington Ave.,l'assalc, N. J. 
Round Hili Assoc., Inc., 32S Hudson St, HewYOIII, N. Y. 
Roveti Inslruments, 238 Wast St, Annapolis, MIL 
SBD Systems, Inc., 90 Rome St; Farmingdale, N.Y. 
Saturn Electronics Corp., 3111 Benton St, Garland, Tex. 
Scott Inslr. Labs., III PowdermDl Rd., Maynard, MasS. 
Shigolo Industries, 1nc.,!SO Fifth Ave.,new YorIr, N. Y. 
Shure Brolllars, Inc., 222 Hartrey Ave., Evanston, 11\; 
Solar Elicironics Co, 901 N. Highland, Hollywoad, CaIW. 
SOIIex Inc., 20 East Herman St, Philadelphia, Pa. 
Stancil.ffoffmaa Corp., 921 N. Highland Ave, Hollywood, Calif. 
Standard Electronics Corp., Box 677, Freehold, N.1 
.Standard 'Wind"1IIII Co, #Ii2 Johnas St., NewburRh, N. Y • 
Stark Electronic Inslrumenls, Ltd., 180 Station St, Ajax, Ont. Can. 
Strom CommunicatIOns Corp., 10th & Walnut SIs., Chester, Pa. 
Stuart, Matthew & Co., 3650 !lyre Ave., Bronx, N. Y. 
Stlnshine Scientific Instruments, Inc., 1810 Grant Ave, Philadelphia, Pa. 
Sylvania Electric Prod., Inc., EIctm. Sys., 40 Sylvan Rd., Waltbarn, Mass. 
Tabet MIg. Co, l336 Ballentine Blvd., Norfolk •. Va. 
Tallet Electronics, Inc., 27·01 BrooIdyn.Queens £xpwy., W •• Woodside, N. Y., 
Tape-AlIIon Corp., 523 S. HindI)' Ave., Inglewood, Calif. 
Tech-Master Corp., 633-33 98 PI., Forest HDls, N: Y. 
TeHnstrument Elctrns. Corp., 728 Garden St, Carlstadt, N. J. 
Telex Communications Div., 9600 Aldrich Ave., s., Minneapol~, Minn. 
Ten Bosch M., Inc., Vermilyea St, Pleasantville, N. Y., (. 
Touchmaster labs., 67SO Selma Ave., Hollywood, Cain. 
T~ EIctms., Inc., 85 Denton Ave., NeW' Hyde Pa .... N. Y. 
Transducer Specialties, Inc, Easton & WyOndotte Rds., Willow Grove"Pa. 
Transvec ElectronicS, 270 Newtown Rd., Plainview; N. Y. 
Trutone Elctms., Inc., 14660 Raymer St, Van Nuys, Calff. 
Ultra Audio Products, Box 921, Beverly Hills, Cain. 
Unitad Recording ElectroniCs Inds., 1192ZValerio St, N. Hollywood, Calif. 
University Sound, OiV. LlV, Box 26105, Oklahoma City, OlIla. 
VISUal Elctms. Corp., 356West4lllhSt, New Yo"" N. Y. . 
Visual EIcIns. Labs, 40 N. Daisy Ave., Pasadena, Cal. 
Waters Conley Co., Inc., SOl 1st Ave., N.W., Rochester, MInn. 
Webster Electric Co., Inc. 1900 Cr.rk St. Racine, WISe. 

(Weston Instis., Inc., Weston-lexingfioo Div., 17 Hartwell Ave.,lexington, Mass. 
Wide Range Elctms. Corp., 12200 Oorsett Rd'l Maryland HgIs., Mo. . 
Wilder Engrg. Prods., 715 Kedzle, Chicago, II • . . 

AMPLIFIERS, ANTENNA 
An hlc.;p.o. Box 552,LaIllllllt, PI ••••..•.•.••••..... ; p 1326 
....... ..... rcIIlnc., l38llllnia Sf, Bosten, Mass. 
S_MII. CI., lie., A/Iaact, OW. . . 
.,pllU IIesurU, Inc., 78 S. 8Qle1 AYI., PwtWullill&tln. N. Y. p 1651 
AvanteIIInc., 2181 Co",. 1111. Sanll CIn, CallI. 
J:.Cor EllCtnnlcllle., It DeclHllIt, Still Cdep,PI •• , ••• • p 518 
EllClnllio IIIIIIn:es, lilt., 4511 Col8llldo1lYt. lol Alleles. Col. 
HoIIIJWa/I Test InIIniIInIs DiY. to 5227, a-, Call. .... p 1403 
lEL DIY. Varian, J5 Mrn Sf, C"fIIuI, I.Y, . ; .. '.. . . .. .. . . p 1681 
lIn:II EIIctreIiCI C.,., 115 Ctdlr l.&, Ena/8WIId, N. J. 
Mlcrewm cliHJ lIIIs, Inc., 10 N. 8_ AYI., 118_, DI .. 
MHIeI, ...... MII. Co. Inc., 158 fIcIIanp $t.j Mallin, !lass. 
I'mIII ..... rcIIlnc., 48 UdIan Ave, WellMY, N. Y. 
IHC EIectrIIIa LaIIInc., 14 Mk IIIId., FllllfD&1/IIt, N. Y. ..p 1102 
ScleDlltlo-Alllllll1nc., Box 13154, AIIIIIII, 11& 
SupIr/Ir MIl. '11ItI'. Clip., 3H7 2tHII Ave., L I. C., I. Y. 
Advence Ross Electronics Corp., 135 S. La Salle St, Chicago, In. 
Aerolite Elect/OlliCs Corp., 2207 Sununil Ave., Union City; N. J. 
American Communications Corp., 178-15 Evelatb Rd., Jamaica, N. Y. 
SF ElectroniCs, 415 S. Nardo, Solana Belich, Calif. 
Benco Television Assoc" 27 Taber Rd., Rexdale, Ont, Can. 
Blonder·Yongue labs Inc, 9 Alling St, Newark, N. J. 
Comdallnc., ~rly AIrport, Beverly, Mass. 
Delta EIctms. Lill., 7ft Ro_ Dr., Rexdale, Ont., Can. 
DIttmorefrelmulll Corp., 2517 E. Norwich Sf, MIIIIlIukee, WIse, 
Entron, Inc., 21411nduslrial Pkwy., Siver Spring, MIL ' 
Finney Co., 34 W. Interstata~, Bedford,Ohio 
Gavin II1sIrs., Inc., Box 413, SOmerville, N. 1 
lfRB.Singar, Inc., ScIence Park, State Collep, PI. 
1fII&fles AIrcraft, Aerospace Gp., Centlnela Ave. & Teale St, Culver City, Cal. 
Hughes AIrcraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Hel, Inc., ,10504 WheaHey St,. Kensington, Md. 
International Microwave Corp., 33 Rivet Rd., Cos Cob, Conn. 
llek Corp., 10 Maguire Rd., Lexington, Mess. 
Jarrold ElectroniCs Corp., 401 Walnut St"Philadetphia, Pa. 

. K &.M Elect/OlliCs Corp., 408'Paulding Ave, NorfhvaIe, N. J. 
Kaman Nuclear, 17l1li Garden 01 ilia QJds Rd, CoIOIlIdo Sprilp, Colo. 
Lallgear, Ltd., CromweD Rd,. Cambridge, Eng. 
lindsay Antenllll & SpacialtyProd., $0 Mary St, Lindsay, Ont, Can. 
Loral Elctm. Sjs., 825 BronxRIver.Ave,,'Bronx, N: Y. 
Maspro Co, Inc., AsatIa, Nissln; Nagoya:shlgii, Japan 
Matrix Corp., 520 North'l1lb Ave., 8eeebGrove, InIL 

,Mlcronetics Olv., 71SS Mission Gorge Rd., San DiegO; CaiR. 
IIItrowave ProIaJcts Group, lIS Old Cauntry Rd. CarlePlaCll. N. Y. 
Ilptimax Inc., 2S8 N. Main St, ArOOler, Pa. 
Philips Electronics Industrits;llll., 116 Vanderhoof Ave., Toronto, Ont., Can. 
PIckard & llums EIctms., 103 Fourth Ave., Waltbarn, Mass. 
RCA, Defense Elctrn. Prods., Marne HwY., Morristown. N.J. 
Rantee DIv., 24003 Ventura Blvd.; Calabasas, Calif. 
ResdBl Engineering Corp. Box 240lI0, Pasadena, CaIR. . ~ 

Systems Res. Labs, Inc., 7l1li1 Indian Ripple Rd. Dayton, OhIo 
Trlcraft Products Corp., 1124 W. Newport, Chicago. III. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Wald Sound, lll31 00IlI St., Sun Valley, Calif. 

AMPLIFIERS, BIOPHYSICAL' 
AIIlIIIaII;lnc.,248 E. PaIIII" 1IIIaIm, CIII!. p2838 

AMPLI,IERS, CHARGE '. 
'AllllllIIoIas IIc., m FIM Sf, CamIIrIdlI. Mus. 

AllrldIdl,.1De., 248£ PaIaIs It. IDI_ CoDl. •.•••.... ; p 512 
lyUJaics lostruIIelllalltll; 583 Manierly Pass Ri,'MaIIiIrIy I't, Cal. 
'~m 

ilJ'rld $JIIHII Corp. .• TIII'ICI Hall A¥t.; BerIIqton, lair. . 
IRIrIRIes, lie. 51 CUp! Sf, 1INtaa,Mess..'· 
ItItIct Inc., 735 W. CInton Sf,1tIIaca, N.Y; .•••.••.• \.. p 532,533 
KeItIIIey IastruIl8llls, 1IIc., 28775 Aerar1 1111 .. Cienland, Obll 
Matrix laslrunllnt Co.. p.o. Box 385111, Haosllll; T8)(; ...... .• p 2841 
Pioneer MIpetics I.., 1745 B1rk118J St,SaIlll Manica, CalIf. 
UnIIoI1z.DIckIe CII/L, _ WhIll8J Ava.,HI8deII,.. . .. \ . . p 1248 
Agac-Derritron, 1nc.,I332 N. Henl)' St.;Alexandria; Va. 
Bell & Howell Co., 360 Sierra Madre V~Ia, Pasadena, Calif. 
Bell & Howell Co., 1400 S. Shamrock St, MonlO'lia, Cal. 
Computer Dynamics, Inc" 179 Waler St, Torrinllon. Conn. 
ilata-Control Systems, Inc., E. IJbertySt, Da~I)', Coon. 
EDC lEIectrO Development CorpJ, Box 100, lynnwood, Wash. 
Endevco,.801 S. Arroyo Pkwy., Pasadena, Calif. 
Gulton Industries, Inc., Instrumentation Div.; Metucben, N. J. " 
Gulton Imis., Inc., Instrum. Div., 1644 Whittier Ave., Costa Mesa, Cal. 
Harshaw Chemical Co., 1945 E. 97th St, Cleveland, Ohio 
Hewlell·Packard Co., 1501 Page Min Rd., Palo All/), Calif. 
Johnston labs., Inc., 3 Industry La., CockeysvUIe, MIL 
K & M Electronics Corp., 408 PauidingAve., NDrthvale, N. J. 
KisHer Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. 
MB ElectroniCs, Box 1825, New Haven, Conn. 
PCB P/ezoironics, lric., 3311 WaldeJI Ave., Depew, N. Y. 
Perry Amplifier, 138 Fuller St., Brooklina,'Mass: 
RdF Wes~ 9371 KIllmer Ave., Westminster, CaIW. 
Sorll! State Radiations, Inc., 2261 S. Carmelina, Los Anples, Calif. 
Tennelec, Inc., Box D, Oak Ridge, Tenn. 
United Control Corporation, Redmond, Wash. 

AMPLIFIERS, COMPRESSOR 
IIrmb EqIn .. rilllUs, Inc., 1233 IItrth Ava., Plaint/lId, I. I. 
Itbco Inc., 735 W. CIitlttl.Sf,ltha, N. Y. ................ p 532 
.. EIICIIuIcs CorpoqUDI. 1751111ew H_y. Fllllillldafe. N. Y. 

p 535 
..... lalli, 172 S. MIa VIste lInI.,.Las AlllIes, Collf. 
PlllllrickJllms Resewcll, 17 AIIiIdDr. at HIe. 121; Dedham, Mess. 
Sprape EIICIrfc Co, 411 MI(sIIIII Sf, N. AUI, IIasI. / 
T""'1paI Corp., 218 CnIIIWIJI Patt Dr, WoadlllllY, N. Y. 
Unllaltz.8lck1a Cerp., 3Il1O WhItnQ All, /lUlUn, ConI. ..'... p 1248 
..~ Eleclnnlcs Co, lac., 2108 Telesbr ct.. falls Clmrcll. 'II. 

Acoustronics, Inc., 156 Olive St., Huntingtoli, N. Y. 
Allee Lansing, 1515 So Mancbester Ave., Anaheim, Calff. 
SF Electronics, 415 S. Nardo, Solana Beaeb, Calif. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. ' 
CBS Labs., High Ridge Rd., Stamford, Conn. 
Camdellnc., BeVerly Airport, Beverly, Mass. 

- Elect/Ollie Systems Engrg.Co, 120% N. Cleveland, Cushing, Okla. 
Exacutone, Inc., 47oa7 Austell PI., Long Island City, N. Y • 
Galaxy Electronics. 10 Soutb 341b St, Council Bluffs, Iowa 
Labgear, Lill., Cromwell Rd., Cambridge, Eng. .' 
Malllihon Instrumenls mv., 9626 E. Beverly Rd., Pico Rivera, Cal. 

: NeI!!On-llershfield ElectroniCs, 1848 W. Campbe!IAve., Phoenix. Ar~ 
Optical Electronics Inc., Box lll40, Tucson, ArIZ. . • , 
Philips Electronics Induslrlas, Lid., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Precision Elctms., Inc., 9101 King Ave., FllIRklin Park, III. 
Quil* ElectrOniCs Inc., 60 Fadem Rd., Springfield, N. J. 
Stancil.ffoffman Corp., 921 N. Highland Ave., Hollywood, Cain. 
Strom CommunIc8tlons Corp., 10th & Walnut Sis., Chester, Pa. 
UHra Audio Products, Box 921, BeVerly HPIs, Calif. 
United Recording Electronics Inds., 11922 Valerio SI., N. Holtywood;Card. 
Unitad Research labs., 681 Ffftb Ave., New York, N. Y. 
Vep Elctms. Corp., 2115 Da La Cruz Blvd., Santa Clara, Calif; . 
Webster Electric Co, Inc., ·1900 Clark St., Raclne, Wise, 

AMPLIFIERS, CONTROL . 
AIaIoI Devins Inc., 221 fIIIII Sf, CtIlIIlIdge.!Iass. ..... p 509-511 
.... InsIr. "'"' I/eIpIt Oil, ..... r N, FulIertn, Calif. 

. p 1592 
~n1nn Oil., 3511 MkInY Dr" San 01110, Calff. •••• p 1357 
Bulevallatlk Ct. Inc., ~L Dir., Serve ProIIs, 11-20 WolllsII, AYI., 

We_e;N. y, .......... ..................... p 2657,2659 
_ ..... RtnaIc_ Corp, l1l'i. AIrport lid. PIL, Ttcson, Ariz., p 514 
CML Inc., 350 leland Att. Plah\lleld. N •. t. ................ P 1890 
Cllllanla IIII!IIIIIIs Carp., 351111idwaJ Dr., San Dilp, CalIf. 
CIiltOll DiY., MarpI, at Breadway, CUIIIA 1IgIds., Pl.. •..•.••. p 2664 
CIIIInI TeclHla/8Jr Co. Inc. 41-1128111 Sf, L L c., I. Y. •••.. p 2662 
ell , Capay, Inc., 215 PlIIt Ava. S.,lIaw yilt, R. Y. \ 
DalI DnJce Cerp., DIp!. 17, 1811 Tec_ St, HIemDle, N. Y. •••• p 2665 
EIII-IIatHro, Eo C_ Un. 1111., Hatliere, Pa. 
EIectro.Prods.1Jk, 1nc.,81Z5 KI'. Howard St, Clliap,,,,. 
IfJllrid SysiIIII Carp., 95 T,rrace Hall Ave.·1IIIII1IIIea. Mess. . • • P S28 
IaHs\r!II COIIIIII Ct., Celllrll Ava. at P1DeIawI, FII1IIiIPaIa. N.Y • 

p2668 
IntroaIct, lie., 51 Cllapll St, lawIIJI, Mess. ••••• '. • . • ••• .. • • P 531 
Jst.SwIIcl ClIP., _ Ran_ St, Caste ..... CaRl. 
ItIIace Inc., 735 W. Glntel St, HIIaca, N.y. ................ p 532 
lillie IIesurcII LallIIC., 211 W. lIst Sf, New YDIl, I. Y. 
"pea I.., 131-38 SIIIfonI Ave., FIIsIIinJ, N. Y. 
Milcol EIectroaics CaIptratioI. 175II11ew 1fi&/nrIJ, farmlndale, N. Y. 

. . p 534 
N"",rt Labs., lie., 83Q E. Y.,St, Santa Ana, CalIf. '. '. r 
"",,riel/limit ResNrcII, 17 AUlI11 Dr. at HIe •. 12B, Unum. Mus. 

Pllilct/fri car,., C & Trep SIs., Pldletlelphia, PI. . 
Pilueer JIfaInIIcs Iac~ !14$ Berkal8J Sf, SatII.Menlca, Calff. 
RD Assocs., Inc., 3185 IIntJI )tt. Menlo fait, Cal. •.••.• ' •• 

pS38 

P 537 



Rosemount Plul·ln Inc •• Companent Sales. 141GlIbinoi Rd .• NlShvilt, Tenn. 
SeiIDIIII. Data Systems In •.• 781 S. A.falien RI •• EI Sepnda. ClL 
Sem Dllllolll1llnl ClIP •• 2 Willis Ct. Hicksville. N. Y. 
SIIId State Bm Clrp, 15321 Rayen St .• SeDilveda. Cd. ••.• P 2793 
Sprague Electric Ca.. 481 Marshlll St. N. Mam~ Mass. 
SUperlar Mig. r. Instr. Carp.. 3&87 20th An •• L I. C •• N. Y. 
Tela-Siglal Carp •• 250 CIOSIWIJS Park Dr •• WOldbary. N. Y. 
irio Laboratories lac.. ItI.DePont st. Plalnriew. 11. Y. 
Acromag, Inc •• 30765 W'txom Rd .• Wixom. Mich. 
Amperex Bctrn. Corp •• Semiconductor & Microcircuits Div •• 

Providence Pike. Slatersvme. R. I. 
Amplifier Corp. of America. 75 Frost St •• Westbury. N. Y. 
Applied Control Co •• 98 E. Lindsley Rd .• Cedar Grove. N. J. 
B & W Elctrn. Res. Labs. 10807 Royal Park. Dallas. Te~ 
Barber·Colman Co •• Indl Insts Div •• 1300 Rock St.. Rockford. 111. 
Seckman. Advanced Tech. Oper •• 2500 Harbor Blvd •• Fullerton. Cal. 
Beckman Instrs .• Inc .• Elctrn. Instrs. Div .• 2200 Wright Ave .• Richmond. Calif. 
Sergen Labs .• Inc .• 60 Spruce St .• Paterson. N. J. 
C. G. 8. Seientific Corp .• Industrial Blvd •• Southampton. Pa • 

• Canoga Electronics Corp •• 8966 Comanche. Chatsworth. CaIH. 
Caltic Industries. Inc .• 14743 Oxnard St.. VIln Nuys. CaIH. 
Clark Control Div .• A. O. Smith Corp .• 1146 E. 152 St.. Cleveland. Ohio 
Coast Electronics. Inc •• 1305 Fifth St. Manhattan Beach. Calif. 
Computer Dynamics. Inc •• 179 Water St.. Torrington. Conn. 
Dana Laboratories Inc .• 2401 Campus Dr •• Irvinl. Calif. 
Oata-Control Syste~ Inc .• E. Liberty St .• Danbury. Conn. 
Electronic Control Corp •• 15341 Dale. Detroit. Mich. 
Fisher Radio Corp .• 11-40 45th Rd .• Long Island City. N. Y. 
Glentek. Inc •• 1557 7th St. Santa Monica. Calif. 
GuH Aerospace Corp.. 5440 Alder. Houston. Tex. 
Honeywell. Inc .• Aerospace & Def. Grp •• 2701 4th Ave. 8.. Minneapolis. Minn. 
Honeywell. Apparatus Cant Div •• 2701 Fourth Ave .• 5 .• Minneapolis. Minn. 
International Energy Conversion. Inc •• 430 Kirby St.. Garland. Te~ 
K& M Electronics Corp .• 408 Paulding Ave .• Northvale. N. J. 
Keltron Corp .• 225 Creseent St.. Waltham. Mass. 
Knapton Assocs •• 11 Mulberry St .• Nashua. N. H. 
Lancer Electronics Corp .• 1416 W. Main St .• Norristown. Pa. 
Lear Siegler. Inc .• 3171 S. Bundy Dr .• Santa Monica. Calif. 
Loral Elctrn. Sys .• 825 Bronx River Ave .• BrDflx. N. Y. 
Machinery Electrification. Inc .• 56 Hudson St.. Northboro. Mass. 
MagnetiCS. Inc.. Components Div •• Box 391. Butler. Pa. 
MagnetiCS Inc .• Kemco Div .• Sandy Lake. Pa. 
Mayberry Electronics Co •• 543 W. Manchester Blvd .• Inglewood. Cain. 
Mennen-Greatbatch Elctrns. Inc •• 10123 Main St.. Clarence. N. Y. 
Neff Instrument Corp .• 1088 E. Hamilton Rd .• Duarte. Calif. 
Neptune Electronics Co •• 30 West 15 St.. New York. N. Y. 
Norbatrol Electronics Corp •• Norbatrol Ave. at Carson St .• Murrysville. Pa. 
Optical Electronics Inc .• Box 11140. Tucson. Ariz. 
Pastoriza Div. Analog DeVices. Inc.. 221 Fifth St. Cambridge. Mass. 
Perry Amplifier. 138 Fuller St.. Brookline. Mass. 
Photobell Co •• tnc .• 12M East 22 St .• New York. N. Y. 
Potter Instrument Co •• Inc.. E. Bethpage Rd.. Plainview. N. Y. 
Power Control Corp .• Box 11432. Pittsburgh. Pa. 
Power Instruments Inc .• 7352 No. Lawndale Ave •• Skokie. 111. 
Precision E1ctrn~. Inc.. 9101 King Ave •• Franklin Park. III. 
Rho Engineering Co .• 2234 Colby Ave .• Los Angeles. Cal. 
RCA. Defense E1clm. Prods .• Marne Hwy •• Morr~town. N. J. 
Randam Electronics. Inc .• 3091 Shadycrest Dr •• Cincinnati. Ohio 
Robicon Corp .• Plum Industr~1 Park. Pittsburgh. Pa. 
Rochester Instr. Systems. Inc •• 275 N. Union St .• Rochester. N. Y. 
Saturn Electronics Corp .• 3111 Benton St.. Garland. Tex. . 
sensor Corp .• 97 Indian Field Rd .• Greenwich. Conn. 
Singer-General Precision In~. 1150 McBride Ave .• Little Falls. N. J. 
Sperry Marine Sys. Div •• Ria. 29 North & Hydraulic Rd .• Charlottesville. Va. 
Sunshine Scientific Instruments. Inc .• 1810 Grant Ave •• Phnadelph~. Pa. 
TaffetElectronics. Inc .• 2Hll Brooklyn.Queens Expwy •• W .• Woodside. N. Y. 
Taylor Instr. Process Control Div •• 95 Ames St.. Rochester. N. Y. 
Tel·lnstrument Elctrns. Corp .• 72B Garden St.. Carlstadt N. J. 
Ten Bosch M .• Inc .• Vermilyea St.. Pleasantville. N. Y. 
Tia Electric Co .• 178-M Alexander St.. Princeton. N. J. 
Transducer Specialties. Inc .• Easton & Wyandotte RIIs .• Willow Grove. Pa. 
Varo General. Garland Bank Bldg •• Garland. Tex. . 
Warner Electric Brake & Clutch Co .• Beloit. Wise. 
Westamp. Inc .• 1542 15th St. Santa Monica. Calif. 
Worner Electrn. Devices. Rankin. III. ' 
Zeltex Inc .• 1000 Chalomar Rd .• Concord. CaIH. 
Zonic Technical Labs .• 965 N. Bend Rd .• Cincinnati. Ohio 

AMPLIFIERS. CURRENT 
Analog DlVlces Ine .• 221 flfU St. CUlbridle. Mals. . . . • . . P .,5iO 
Control Tlehn.logy Co. Inc •• 41·18 291ft St .• L I. C •• N. Y. 
Hbace In~. 735 W. COnten St. Ithaca. N. Y. ................ P$!2 
Keithley InstrlllIDts. Inc.. 28775 Aurora Rd, Claviland. Ohi. . P 1424 
Newport Labs., lie.. 830 t Yung St, Santa Ana. CalR. 
Philco/Fard Corp .• C & Tioga Sts.. Plriladelphla. Pa. 
Plessey Alrblme Corp .• 1414 Chellnut An •• Hi.side. If. J. 
Soutbfteld Bctru.. 21250 10 V. Mile Rd •• Southfield. Mich. 
Tektronix, Inc., Box 500, Beaverton. Ora. 
Coast Electronics. Inc •• 1305 Fifth St •• Manhattan Beach, Calif. 
Generallnstr. Corp •• Semi. Prods. Grp •• Box 600. Hicksville. N. Y. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. ... 
International Energy Conversion. Inc •• 430 Kirby St.. Garland. le~ 
Introl Corp .• 5555 West 78th St .• Minneapolis. Minn. 
Kistler Instrument Co •• 8967 Sheridan Dr •• Clarence. N. Y. 
Knapton Assocs .• 11 Mulberry St. Nashua. N. H. 
Ung Electronics. 1515 S. Manchester Ave •• Anaheim. Calif. 
Perry Amplifier. 1381\lller St. Brookline. Mass. 
Robicon Corp •• Plum IndUstrial Park. Pittsburgh. Pa. 

AMPLIFIERS. DC 
ABC Products, 1485 Cambriilp St.'MlnniapIIIs, Milill. 
AEL Inc, P.O. Bax 552, Lansdale, Pa. 
Airpax Electrolles. Inc.. SeIRlnlle Oi, •• lax. i48s. Ft latIdlldala. Fla. 
Analog De,ices Inc •• 221 Fifth st. Cam"-. Ma.1I. 
Alvee EDIInering Co •• P.O. Bex 3759, Torrance, Calif. • • • • • • • P 505 
AstnIdata. Inc., 240t PaJaIs Rd,.Anahllln. CalK. ......P 512,2838 
Beekman Instr. I~. Hillpel DiY. 2iR1O IIIrb1r Blvd.. Fullerld; Calif. 
Bulova Watch Ct, Ilc. ElctmL DiY •• SIno Prods.. 11·20 Wlldslde Aft. 

Woedside. N. Y. .. ..... :...................... P 2657,2658 

Burr.(lllWn Research Corp •• Int'!. Airpart Ind. Pk •• Tuclon. Ariz. 
Califomillnsln. Carp •• 3511 Midway Dr .. San Diep, Calif. 
CalHomillnstrumeata Corp •• 3511 Midway Dr •• San Dlep. calif. 
California Syt Camp .• Inc .• 9118 Inilepenlllicl. Chalswlrth. Cd. 
CI.tralab Bctrn .• DiY •• 5757 11. Green Bay AVI •• Milwaukee. WIse. 
Chronllics. iR10 Nuber AVI •• Mt Vlmol. N. Y. 
Clavlte Corp •• Brulb Insts. Dlv •• 37th • Perkins. CIlV8Iand. Ohll 

P 1556.1563 
Clifton Div •• Marple at Broadw.,. Clifton lights, ,.. 
Cobu Ellctrolies Inc •• Bex 823. San Dielo. caiR. •••• • • . • . • • P 1356 
Contral Lagle, Inc •• 3 Strathmore Rd •• Natick, Mass. • . . • • • • • P m 
Contra1 Technllaer Co. Inc •• 41·16 29th St. L I. C. 11. Y. ••••• P 2662 
Crown Inl'l •• lex 1000. Dept EEM. Elkhart, 1l1li. •••••••••.• p 2159 
Data Device Corp •• Dlpl 17. 11111 Tech St. Hicks,DII. N. Y. ..•• P 522 
DDlglas Mlcmwan Ca, Railroad PI .• Mamaroneck, N. Y. 
Dynamics Instrullintation. 5B3 MOlterey Pall Rd •• Montere, Pk.. Cal 

P 524 
Ectran Corp •• 1t170 Elllinair Rd •• SaR Diego. CalK. ••••••••••• P 527 
Electranlc Raseun:es, Inc •• 4581 Colorado Bird .• Los Anplls. Cal 
Fain:hild Coatrols, 225 Park An. Hicksville. 11. Y. . 
Galeral Electric CL. E1ctr .. Comp. Sales Upll .• 1 River Rd.. Scllenectady.1I. Y. 
Ganeral Magutlcs Inc .• 135 Iiolmlilid An. Itlmald. N. J. p 1031 
Hamllne •• 16 Fitch St, East Norwalk, Conn. 
Hallll Ca.. Depl 18O:Blaten Harblr. Mlcb. 
Helix Researc~ Assoes .• I .... 6384 Hen:ules St. La Mesa. CaIW. P 2790 
HOllywel1 Tlst Instrumeats DiY .• Box 5227. Demr. Coil. •••• P 1403 
Hlbrld srstems Corp •• 95 Tlrracl Hall An. IIIrlinlloD. Mall. 
INCOR Instrulleatation Amplifiers & SI,pl1es. Inc.. 

28 NIWlowt Rd •• Plainview. N. Y. ...................... P 1404 
Industrial Control Ca .• Clntrsl An. at Plnllawl. Far.mlllale, N. Y. 

p2668 
latrollies, Inc •• 57 Chapll St. Nlwton. Mass. 
IlIIaeo Inc •• 735 W. CIiRton St. Ithaca. N. Y. •••••.•....•••• P 532 
Jilla Research Lab Inc •• 211 W. 6111 St.. Naw York. N. Y. .... P t415 
Kllthley 1nstruDllnts, Inc •• 28775 Aurora Rd, Clevelald. Ohio 
Kepco Inc.. 131-38 Sinford AVI •• Flushing, N. Y. 
Kakusai ElIC. Co •• LN •• 9 Nbhikubo-SahlralWl.fto. Mlnato-kl. Tokyo. Japan 
Mlleor Bemnies Corporatiln. 1750 New Highway. Farminlliate. N. Y. 

P 535 
Mllln.lamls, Mfg. Co. Inc., 150 ElIchan.1 St. Maldal. Mall. 
Natel Elelrn. Industrias. Inc .• 7129 Glrald Ave. Van N~ CaIW. P 789 
N..,ort Labt. Inc •• &30 t YIUng St. Santa Ana. Calif. 
North Hills Electronics Inc.. Alexander PI •• Glen Cove. N. Y. 
Opalllp Labs. 172 S. Alta Vista Blvd •• Los Aaples. calif. .••.•• P 536 
Philbrick/Nexus Research. 17 Allied Dr. at Rte. 128, Dedham. Mass. 

P 538 
PhllcojFoni ClIP •• C & Tiap Sts.. Philadelphia, Pa. : 
Pioneer Magnltlcs Inc •• 1745 Berkeley St. Santa Monica, CaIW. 
lIIa.Tech laboratories Inc.. 43 S. Jellersen Rd •• Whippany. 11. 1 
Quantam Devlcn Corp •• 15 W. Main St. Berrlnfllid. N. J. . 
RO Assocs .• Inc •• 3705 Haven AWL. Menlo Paril. Cal. ••••.••• P 537 
Roctdand Labs., Inc.. Box 57. Tappan, N. Y..... .. .. .... .. .. • P 1307 
Resemount Plug4n Inc •• Component Sales. 1416 Lellanan Rd. Nashville. Tenn. 
Rustrllllinstr. Div •• Gulten Indl. Inc •• Mlnlci,al Airport. MIIIc.ester. N. H. 
Scientific Columbus Inc •• 1035 W. Third AVI •• CDiumbus. Obio 
Scientific Data Systems Inc., 701 S. Aviation BI •• EI Segundo. Cd. 
Sinpr Co •• Dllhl Dlr •• Findeml An •• Simerville. N. I. 
Solid Stala Bctra. Clrp, 15321 Rayel St .. SI.ulvelll. cal. 
Sorensen O,eratian. Richards Ave .• Norwalk, COIn. 
Sautlofield Elctrns.. 21250 10 V. Mila Rd .• Soalllfieid. Micb. 
SPI1lUI Electric Co •• 481 Marshall St. N. AdallS, MaSL 
Takeda Rllen Ind. Co. Ltd .• 1-32·1 Aslhi·cho. Narim.ku. Tok,o. Jap. 
T.ktrena. Inc., Bex 500. Beaverton. Ore. . 
Tra.slormer Electronics Ca •• Box 91D. Boulder. Cola. ..•.••••• P 2122 
Trio Labaratarlellnc., ItI DIPont St. Plainrltw. N. Y. 
Treo Illtrument Di, •• 11 Hickory Dr •• WaHham. MasL 
Buhaltz·Dlckie Cor, •• 3ODO Whitney Ave •• HUlden. Clnn. .•..•• p 1248 
Acromag. Inc •• 30765 Wixom Rd .• Wixom. Mich. 
Acton Laboratories. Inc .• 531 Main St.. Acton. Mass. 
Adage, Inc .• 1079 Commonwealth Ave •• Boston. Mass. 
Advance Instr. Corp .• 1707 f St.. Belmar. N. J. 
Advanced Kinetics Inc •• 1231 Victoria St .• Costa Mesa. Calif. 
Aetna Elctrns. Corp .• Readington Rd .• N. Branch. N. ). 
Applied Dynamics. Inc.. 2275 Platt Rd .• Ann Arbor. MiclL 
Applied Elctrns. Corp. of N. J .• Box 43. Metuchen. N. J. 
Argonaut Assocs .• Inc .• P.O. Box K. Beaverton. Ore. 
Autronics Corp .• 180 N. Vinedo Ave •• Pasadena. Cal H.· 
B & F Instruments Inc •• Cornwells Hgts .• Pa. 

, B & W £Ictrn. Res. Labs. 10807 Royal Park. Dallas. Tex.. 
Barber·Colman Co .• Dept. S. 12116 Rock St. Rockford. III. 
Bay Laboratories. Inc .• 20160 Center Ridge Rd .• Cleveland. Ohio 
Beckman Instrs .• lnc .• Elclm.lnstrs. Div .• 2200WrlghlAve •• Richmond. Calif. 
Bell & Howell Co •• 360, S~rra Madre Villa. Pasadena. Calif. 
Bell & Howell Co .• 1400 S. Shamrock St.. MonrOVia. Cal. 
Bergen Labs •• Inc .• 60 Spruce St. Paterson. N. J. . 
Bio-Medical Elctrns .• In~. 653 lofstrand La •• RockviOe. Md. 
Bogen Communications Div •• Lear Siegler. Inc .• Box 500; Paramus. N. J. 
Bourns. Inc .• Instrument Div .• 6135 Magnolia. Riverside. Calif. 
C. G. 8. Scientific Corp .• Industrial Blvd .• Southampton. Pa. 
California Electronic Mfg. Co •• Box 555. Alamo. Calif. 
Celtic Industries. Inc .• 14743 Oxnard St .• Van Nuys. CaIH. 
Century Electronics & Insh.lnc .• Box C. Admiral Sta .• Tulsa. Okla. 
Chronetics. Inc .• 500 Nuber Ave .• Mt Vernon. N. Y. 
Coast Electronics. Inc •• 1305 Fifth St.. Manhattan Beach. CaIH. 
Collins Radio Co .• DalilS. Texas 
Computer Dynamic~Inc.. 179 Water St. Torrington. Conn. 
Consolidated Resistence Sales Corp .• 44 Prospect St. Yonkers. N. Y. 
Dana Laboratorin Inc .• 2401 Campus Dr •• Irvine. Calif. . 
Oata-Control Systems. Inc .• ~ Liberty St.. Danbury. Conn. 
Datum. Inc.. 170 E. Liberty Ave .• Anaheim. Cain. 
De·Tec·Tronic Corp .• 2512 N. Halsted St.. Chicago. 111. 
Dero Research & Development Corp .• Broadway & Park Ave .• Huntington. N. Y. 
Dittmore.freimuth Corp .• 2517 E. Norwich St .• Milwaukee. lYmc. 
Dixson. Inc .• Box 1449. Grand Junction. Colo. 
Dorsett Electronics. Box 36, Tulsa. Okla. 
Dynamic System ElectroniCS Corp .• Box 780. Tempe. Ar~. 
roc (Electro Development Corp.l. Box 100. Lynnwood. Wash. 
EG & G Inc •• 35 Congress St .• Salem •. Mass. 
Electronics,Dev. Corp .• 1533 Monrovia Ave .• Newport Beach. Cal. 

AMPLIFIERS, DECADE 

English Elec. Co •• Ltd •• English Elec. House Strand. London. W.C. 2. Eng. 
Ensco. Inc •• 3100 Eldredge St.. Salt Lake City. Uteh 
Fairchild Controls, 423 National Ave •• Mountain View. Calif. 
Fairlane Electronics. Inc •• Box 335. Long Valley. N. J. 
Frost Electronics. One Goddard Dr •• Rockaway. N. J. 
Gas Analysis Systems. Inc .• Box 146. Basking Ridge. N. J •. 
General Computers Inc .• 5990 W. Pico Blvd .. Los Angeles. Calif. 
General Devices Inc •• P.O. Box 253. Princeton. N. J. 
General Radio Company. 300 Baker Ave •• W. Concord. Mass. 
Geo Space Corp •• 580a Glenmont Dr •• Houston. Texas 
Glentek. Inc .• 1557 7th St.. Sante Monica. Calif. 
Grace Elclms .• Inc .• 4380 Warner Rd .• Cleveland. Ohio 
Gulf Aerospace Corp .• 5440 Alder. Houston. Tex. 
Gulton Inds .• Engrd. Magnetics Div .• 13041 Cerise Ave •• Hawthorne. Cal. 
Gulton Industries. Inc •• Instrumentation Div •• Metuchen. N. J. 
Hailmark Standard Inc .• 145 Library Lane. Mamaronec~ N. Y. 
Hamilton Elctrns. Corp .• 2726 W. Pratt Ave .• Chicago. III. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Honeywell. In~. Aerospace & Def. Grp •• 2701 4th Ave. 8.. Minneapolis. Minn. 
Honeywell. Apparatus Cont. Div •• 2701 Fourth Ave .• S •• Minneapolis. Minn. 
Honeywell. Inc .• Industrial Div .• 1100 Virginia Dr •• Ft. Washington. Pa. ' 
Hughes Aircraft, Aerospace Gp •• Centinela Ave. & Teale St.. Culver City. Cal. 
Information Instruments. Inc .• 62 Enterprise Dr •• Ann·Arbor. Mich. 
International Energy Conversion. Inc .• 430 Kirby St.. Garland. Tex. 
International Radio & Elctrns. Corp .• 1718 W. Mishawaka Rd •• Elkhart. Ind. 
Introl Corp .• 5555 West 78th St .• Minneapolis. Minn. 
K & M Electronics Corp .• 408 Paulding Ave .• Northvale. N. J. 
Kn8llton Assocs .. 11 Mulberry St.. Nashua. N. H. 
Krohn-Hite Corp .• 580 Massachusetts Ave .• Cambridge. Mass. 
Lancer Electronics Corp .• 1416 W. Main St.. Norristown. Pa. 
Lear Siegler. Inc .• 3171 S, Bundy Dr •• Santa Monica. Calif. 
Leer Siegler. Inc .• Elctrn. Instr. Div .• 714 N. Brookhurst St.. Anaheim. Cal. 
Levell Elctrns. Ltd .• Park Rd .. HiRh Barnet. Herts. Eng. 
Ling Electronics. 1515 S. Manchester Ave .• Anaheim. Calif. 
Locu~ Inc .• 906 W. Coli eRe Ave .• State ColleRe. Pa. 
Loral Elctrn. Sys .• 825 Bronx River Ave .• Bronx. N. Y. 
MB Electronics. Box 1825. New Haven. Conn. 
Magnedyne. Inc .• 5580 EI Camino Real. Carlsbad, Calif. 
Marathon Instruments Div •• 9626 E. Beverly Rd •• Pico Rivera. Cal. 
Mayberry Electronics Co •• 543 W. Manchester Blvd .• Inglewood. Calif. 
McFadden Electronics Co .• 8953 S. Atlantic Blvd. South Gate. Calif. 
Medistor Instrument Co .• 4503 8th Ave. N.W .• Seattle, Wash. 
Mennen·Greatbatch Elctrns. Inc .• 10123 Main St.. Clarence. N. Y. 
Microdot In~. 220 Pasadena Ave .• S. Pasadena. Cal. 
Microtek Electronics. Inc .• 138 Alewife Brook Pkwy .• Cambridge. Mass. 
MillO E1ctrn. Corp .• 7620 N.W. 36th Ave .• Miami. Fla. 
Monitor Systems Inc .• 401 Commerce Dr •• Fort WashinJrton. Pa. 
Monroe Electronics Inc .• 5 Vernon St •• Middleport. N. Y. 
Neff Instrument Corp .• 1088 E. Hamilton Rd .• Duarte. Calif. 
Neptune Electronics Co .. 3D West 15 St. New York. N. Y. 
Norbatrol Electronics Corp •• Norbatrol Ave. at Carson St.. Murrysville. Pa. 
Nuclear Research Corp .• Street Rd. & 2nd St. Pike. Southampton. Pa. 
Nytron. Inc .• 795 San Antonio Rd .• Palo Alto. Calif. 
Opti~1 Electronics Inc .• Box 11140. Tucson. Ar~. 
Optimation Inc .• 9421 Telfair Ave .• Sun Valley. Calif. 
PMF Electronics. Inc •• 124 E. Third St.. Dayton. Ohio 
Pastor~a Div. Analog Devices. Inc .• 221 Fifth St.. Cambridge. Mass. 
Perry Amplifier. 138 Fuller St.. Brookline. Mass. 
Philips Electronic Instr •• 750 8. Fulton Ave .• Mt. Vernon. N. Y. 
Photron Instrument Co .• 6516 Detroit Ave .• Cleveland. Ohio 
Power Control Corp .• Box 11432. Pittsburgh. Pa. 
Preston Scientific. Inc .• 805 E. Cerritos Ave •• Anaheim. Calif. 
Quindar Electronics Inc .• 60 Fadem Rd .• Springfield. N. J. 
RdF West. 9371 Kramer Ave .• Westminster. Calif. 
Rho Engineering Co .• 2234 Colby Ave .• Los Angeles. Cal. 
Ril Elctms •• Inc •• Street Rd. at 2nd St. Pike. Southampton. Pa. 
RCA. Defense Elelrn. Prods .. Marne Hwy .• Morristown. N. J. 
Rawco Instruments. Inc .• Box 1286, FortWorth. Te~ 
Redcor Corp:, Box 1031. Canoga Par~ CaIH. 
Reeves Instr. Div .• East Gate Blvd .• Garden City. N. Y. 
Robicon Corp .• Plum Industrial Park. Pittsburgh. Pa. 
Rochester Instr. Systems. Inc .• 275 N. Union St.. Rochester. N. Y. 
Rosemount Engineering Co .• 4900 West 78th St.. Minneapolis. Minn. 
San-ei Instr. Co .• Ltd:, Enoki Bldg .• 2 .. home 223·2 Nishi'()kubo. 

Shiniuku-ku. Tokyo 160. Japan 
Saturn Electronics Corp •• 3111 Benton St .• Garland. Tex. 
Solid State Radiations. Inc .• 2261 S. Carmelina. LOs Angeles. CaIH. 
Sonex Inc .• 20 East Herman St.. Philadelphia. Pa. 
Space Craft. Inc •• 8620 S. Memorial Pkwy .• Huntsville. Ala. 
Sweo Assocs. Inc •• 465 Convention Way. Redwood City; Cain. 
Systron·Donner Corp •• One Systron Dr •• Concold. Calif. 
Taftet Electronics. Inc.. 27·01 Brooklyn.Queens Expwy .. W .. Woodside. N. Y. 
Ten Bosch M •• Inc .• Vermilyea St.. Pleasanblille. N. Y. 
Toa Elcl,rns. Ltd .• 235. Suwa·Cho. Shinjuku·ku. Tokyo. Japan 
TrePlc Corp. of Amer •• 30 W. Hamilton Ave .. Englewood. N. J. 
Ty~n Corp .• 4203 Spencer St. •. Torrance. Calif. 
Union Carbide E1ctrns .• semi. Dept.. 8888 Balboa Ave •• San D~go. Cal. 
Varo General. Garland Bank Bldg .• Garland. Tex. 
Videon Corp .• 140 E. Main St .• Huntington. N. Y. 
Viewlex. Inc .• Veterans Memorial Hwy. & Broadway. Holbrook. N. Y. 
Waters Conley Co .• Inc.. 5011st Ave •• N.W .• Rochester. Minn. 
Westamp. Inc .• 1542 15th St. Santa Monica. Calif. . 
Westinghouse Electric Inti. Co •• 200 Park Ave .• New York. N. Y. 
Weston Instrs. Div .• Weston Instr. Inc .• 614 Frelinghuysen Ave .• 

Newark. N. J. 
Zeltex Inc .• 1000 Chalomar Rd;. Concord. Cain. 
Zonic Technical Labs •• 965 N. Bend Rd •• Cincinnati. Ohio 

AMPLlFIJRS, DECADE 
Arne Engineering Ca •• P.O. Box 3159. Torrance. Calif. ••••••. P 505 
Avantek inc. 2981 Copper Rd •• s.ta Clara. Card. . 
B & K Instruments. Inc •• 5113 West 164!b St. Cleveland. Ohio.. P 1336 
california Instrumellls Corp, 3511 Midway Dr •• San 1Iiep. Calif. 
H,lrld Systeml Corp •• 95 Terrael Hall An .• Buriingtan. Mast 
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AMPLIFIERS, DECADE (Cont'd) 

INCOR Instrumentation ARIIIlifters & Supplies, Inc;, 
29 Newtown Rd. Plainview,H. Y. 

Industrial CenlrolCo:, Central AYe. al Plnelawn, Farmingdale, N. Y. 
IlIIaco Inc., 135 W. Clinton st., "haca, N. Y. . .. ,............ p 532 
KeHhleJ Instruments, Inc., 28115 Aurora Rd., Cliyeland, Ohio 
Princelon Applied·Research Corp., Box liII5, Princeton, H, I. 
Quan·Tech l.alJoratorles Inc.; 43 S. Jeffeison Rd., WhippanJ, H. I. .. p 1470 
Rustrak hlstr. Oiv., Gulton hlds. Inc., Municipal Airport, Manchester, H. H. 
TJco Instrument DIY, 16 Hiekory Dr., WaHham, Mast . 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
DalaCControl Systems, Inc., E. liberty St., Danbury, Conn. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. J. 

'- Gulton Inds., Inc., Instrum. Div., 1644 WhiHier Ave., Costa Mesa, Cal. 
Harshaw Chemical Co., 1945 [!97th St., Cleveland, Ohio . 
HewleH·Packard Co., 1501 Page 'MiII Rd., Palo Alto, Calif. 
K & M Electronics Corp., 408 Paulding AVe., Northvale, N. J. 
Medisto.I05trument Co., 4503 8th Ave. N.W., Seattle, Wash. 
NH Research, Inc., 1510 S. lyon St., Santa Ana, Calff. 
Neff Instrument Corp:, 1088 E. Hamilton Rd., Duarte, Calif. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Optical Electronics Inc., Box 11l4O,Tucson, Ar~. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Roveti Instruments, 238 West St., Annapolis, Md. 
ScoH Instr. labs., 111 Powdermill Rd., Maynard, Mass. 
Taffet EleCtronics, Inc., 27·01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 

AMPLIFIERS. 'DEFLECTION 
Beta Instrument Corp., 317 Elliot St., Newton Upper Falls, Mast P 1184 
Elictronic Modules Corp., P.O. 80x 141, Timonium, Md. ...... p 780 
Honeywell Test Instruments DiY., Box 5227, Denver, Colo. 
Infodex Inoorporated, 1 Cherry Ave., Waterbury, Conn. 
Melear Electronics Corporation, 1750 New Highway, Farmingdale,.N. Y. 
MHlin,lames, Mfg. Co. Inc., 150 Exchange St., Malden,.MasL 
Philbrick/Nexus Research, 11 Allied Dr. at Rle. 128, Dedham, Mass. 
Plessey Airborne Corp., 1414 Chestnut Ave., HilIside,N. I. 
SJntronic I05fi"ument~ Inc., 100 Industrial Rd., Addison, III. 
Teklnlnix, Inc., Box 500, Beaverton, Ore. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Celco, 70 Constantine Dr., Mahwah,N. J. 
Ferranti ltd., Hollinwood, lancs., Eng. 
General Atronics Corp., Military Elcir05. Oiv., 1200 E. Mermaid la.,.Phila.; Pa. 
ITT Instruments, ITT Aerospace/Optical Div.; 15191 Bledsoe St., 
Industrial Elctrn. Res. Ent., 881 Hurlingam~ Ave.; Redwood City, Cal. 
Information Displays, Inc., 333 N. Bedford Rd.;Mt. Kisco, N. Y. 
K & M Elecironics Corp., 408 Paulding. Ave., Northvale, N. J. 
liHon Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Measurement Control Devices, Inc" 2445 Emerald st, Philadelphia, Pa. 
Reeves Instr! Div., East Gate Blvd., Garden City, N. Y. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 

AMPLIFIERS. DELAY LINE 
AeroSJIace Research Inc., 130 lincoln St,Baston, Mass. ..... p 1647 
Diltmore.freimut~ Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft Co., Ground Sys. Group. I9lII Malvern St., Fullerton, Cal. 

AMPLIFIERS. DIFFERENTIAL-ALSO SEE 
AMPLIFIERS. OPERATIONAL 

Airp .. El,ctronics, Inc., Seminole Diy., Box 8488, Ft. lauderdale, Fla. 
Amperex Elctrn. Corp., Component DIY., 35 Hoffman Ave., Haappauge, N. Y. 
Analog Devices Inc., 221 Fifth St., Cambridge, Mass. 

p 507,508,510,511 
Astrodata, Inc.. 240 E. Palais Rd., Analltlm,CalH. ... p 512,764,28.18 
Bulova Watell CO., Inc" Eletrns. DiY., Servo Prods., 61·20 Woodside Ave. 

Woodside, N. Y .............................. ; .. .. . p 2658 
Burr-llrown Research Corp., Int'l. Airport Ind. Pk., Tucson, Ariz. P 514 
California Instrs. Corp., 3511 Midway Dr., San Diego, Calif. 
CaHtomia Instruments Carp., 3511 MidwaJ Dr., San Diego, Calff. 
California SJt Camp., Inc., 9176lndependenee, Chatsworth, Cali P 766 
Clevite Corp., Brush I05ts. DiY., 37th ~ Perkins, Cleveland, Obio P 1563 
Cobu Eleclnlnici Inc., Box 823, San Diego, CaIH. •.........• p 1356 
Computer I.alJs., 1109 S. Chapmaa St., Greensboro, N. C. ..... p 515 
Control Logic, Inc., 3 Strathmore Rd., Natick, Mass. . . . . . . . . P 771 
Control Technolou Co. Inc., 41·16 29th St, L I. C, N, Y. 
Data Device Corp., Dept'11, 100 Tech St, HlcksviHe, N. Y. .. p. 522. 523 
DJII1Imlcs Instrumentation, 583 MontereJ Pass Rd., MontereJ Pk.,CaI. 

p 524 
Ectron Corp., 8070 Engineer Rd., San Diego, CaIH. .••..••.... p 527 
Electronic Components DIY., United Aircraft, Treyese, Pa. P 2630.2632 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
General Electric Co., EJctrri. Compo Sales Oper .. 1 River Rd., Scheneetady, H. Y. 
General Magnetics Inc., 135 Bloamfield Ave., Bloomfield, H. J, p 1031 
Helix Research Assoct, Inc;, 8384 HereMles St, La Mesa, Calif. P 2790 
HonQWell Test Instruments DIY., Box 5221, Denver, Colo. .... p 1403 
H",rid SJstems Corp., 9S Terrace Hall Ave., Burting/on, Mass. 
INCOR Instnnnentation Amplifiers & supplies, Inc., 

29 Newtown Rd., Plainview, N. Y. ...................... p 1404 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 
Intronles, Inc., 51 Chapel St., Newton, Mast ........... ;... p 531 
Ithaca Inc., 135 W. Clinton St., "haca, N. Y. . ..... ' • . . . . . . . . . p 533 
lulie Research I.alJlnc., 211 W. 61stSt, New York, N. Y. 
Keitilley Instruments, Inc., 28175 Aurora Rd., Cleveland, Ohio p 1424 
Mastoch Inc., Box 118, E. Molloy Rd .. Syracuse, N. Y. 
Melear Electronics Corporation, 1750 New Highway, Farmingdale, N, Y. 
Newport I.alJs., Inc. 630 E. Young St., Santa Ana, Calif. 
"orlll Hills Electronics Inc, Alexander Pl., Glen Cove, H. Y. 
Opamp labs, In S. Aita Vista Blyd., Los Angeles, Calif. .•.... p 536 
Philbrick/Nexus Research, 17 Allied Dr. at Rle. 128, Dedham, Mass. 

P 538,539 
Pleneer Magnetics Inc., 1745 BerkeleJ St., Santa Monica, Calif. 
Princeton Applied Research Corp., Box 565, Princeton, N. J. 
Quantum Device. Corp., 15 W. Main st., Beflenfield, N. J. 
RO Assocs., Inc., 3705 Hayen Ave., Menlo Park, Cal. P 537 
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Rocllland 1.alJs., Inc., Box 51, Tappan, N. Y. . . • .. . . . . . . . • .• P 1307 
Rosemount Plug·ln Inc., CORlllonen! Sales, 1416 Lebanon Rd., Nashville, Tenn. 
SCientifiC-Atlanta Inc., Box 13654, Atlanta, Ga. 
Scientillc Data SJstems 1I1c.: 701 S. AYiatien 81., EI Segundo, Cal 
Safid state EJcIrn. Corp, 15321 Rayen st .. Sepulveda. ~I. .;.. p 2793 
Sprague Electrie Co., 481 Marshall St., N. Adams. Mass. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Unholtz·Dickle Cor,. 3000 Whitney Ave., HllIHIen,Cono. ...... p 1248 
United Aircraft Corp., Electronics COlllllonents DiY .. Trevose. PI. 

Varian Data Macbines, 2722 Michelson Dr., Irvine, Calif. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Adage, Inc., 1079 Commonwealth Ave., Bosten,Mass. 

P 2630,2632 

American Micro-Systems, Inc., 3800 Homestead Rd., Santa Clara, Calff. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Argonaut Assnes., Inc., P.O. Box K, Beaverton, Ore. 
B& F Instruments Inc., Corn wells Hgts., Pa. 

. B &W £Ictrn. Res. labs, 10807 Royal Park, .Dallas, Tex. 
Bay laboratories, Inc., 20160 Center Ridge Rd., Cleveland, Ohio 
Beckman Instrs.,lnc., Eicfrn.lnstrs:Div., 2200Wrigh\ Ave., Richmond, Cain. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell & Howell Co., 1400 S. Shamrock St., Monrovia, ·Cal. 
Sio-Med~al Elctrns., Inc., 653 lofstrand la., Rockville, Md. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. . 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calff. 
Century Electronics & Instrs., Inc., Sox C, Admiral Sta., Tulsa, Okla .. 
Computer Dynamics, Inc., 179 Water St., Torrinlrton, Conn. 
Conic Corp., 9020 Balboa Ave., San Diego, Cain. 
Consolidated Resistance Sales Corp., 44 Prospect St, Vonkers, N. Y. 
Dana laboratories Inc., 2401 Campus Dr., Irvine, Calif. 
Data·Control Systems, Inc., E. liberty St., Danbury, Conn. 
Datum, Inc., 170 E. liberty AYe., Anaheim, Calif. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dorsett Electronics, 80x 36, Tulsa, Okla. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EDC(£lectro Development Corp.), Box 100, lynnwood, Wash. 
FairchHd Controls, 423 National Ave., Mounfain View, Calif. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calff. 
Fairlane Eleclnlnics, Inc., Box 335, long Valley, N. J. 
GPS Instrument CO., Inc., 14 Burr st., Framingham, Mass .. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Glentek, Inc., 1557 7th St, Santa Monica, Calif. 
Gulton Inds., Inc., Instrum. Div., 1644 Whittier Ave., Costa Mesa, Cal. 
Harshllw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
HewleH·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp.,Centinela Ave. & Teale st., Culver City, Cal. 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Miell. 
K &M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
lancer Electronics Corp., 1416 W. Main St. Norristown, Pa. 
leer Siegler, Inc., Elttrn. Instr. DiY., 714 N. Brookhurst St, Anaheim, Cal. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
MB Electronics, Box 1825, New Haven, Conn. 
Mayberry £Iectronics Co., 543 W. Manchester Blvd., Inglewood, Calif, 
Maytronics, Inc., Box 460, Colorado Springs, Colo. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Mennen-Greatbatch £Ictrns. Inc., 10123 Main St, Clarence, N. Y. 
Microtek Electronics, Inc., 138 Alewife Brook Pkwy., Cambridge, Mass. 
Minnetechlabs. Inc., 6140 Wayzata Blyd;, Minneapol~, Minn. 
National Semiconductor Corp., 2975 San Ysidro Way, Saota Clara, Calff 
Neff Instrument Corp., 1088 E. Hamilton Rd., Duarte, Calif. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville,Pa. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Optimalion Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Pastorila Div.Analog Device~ Inc.,221 Fifth St., Cambridge, Mass. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Qualidyne Corp.; 3699 Tahoe Way, Santa Clara, Calif. 
RdF West, 9371 Kramer Ave., Westminster, Calff. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Raytheon Co., Semiconductor Oper., 350 Ellis St., Mountain View, Calif. 
Redcor Corp:, Box 1031, Canoga Park, Calif. 
Rochester Instr. Systems, Inc., 275 N. Union St., Rochester, N. Y. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
SSD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
Saturn Electronics Corp.; 3111 Benton St., Garland, Tex. 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Signetics Corp., 811' E. Arques Ave., Sunnyvale, Calif. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Tallet Electronics, Inc., 27·01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Technitron Associates, ltd., 769lajoie Ave., Dorval, Que., Can. 
Ten Bosch M., Inc.,Vermilyea St., Pleasantville, N. Y. 
Tylan Corp., 4203 Spencer St., Torrance, Calff. 
Videon Corp., 140 lMain St., Huntington, N. Y. 
Zeltex Inc., 1000 Chalomar Rd., Concord. Calif. 

AMPLIFIERS. DISTRIBUTED 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
AYantek Inc., 2981 Copper Rd. Santa Clara, Cain. ... .... . . . . . P 513 
C-Cor Electronics Inc., 80 Decibel Rd., State Clillege, PI. P 516,517.520 
Coller EJclrns., Inc., 1 Gleal1ln Ave., stamford, Conn. 
Instruments For IndusIrJ, hlc., 151 Toledo st., Farmingdale, N. Y. 
Altee lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
General Instrument Corp., Eletrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
HewleH·Packard Co., 1501 Page Mill Rd" Palo Alto, Calff. 
Hel, Inc., 10504 Wheatley st, Kensington, Md. 
Nanosecond Systems, Inc., 176 Linwood Ave., Fairfreld, Conn. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 

AMPLIFIERS, DISTRIBUTION 
AEllnc., P.O. Box 552, lansdale, Pa. 
AeroSJIaceResearch Inc. 130 lincoln St, Boston, Mast P 1647 
Austron, Inc., 10214 H. InterregionalllwJ., Austin, Tex. 
AYantek Inc., 2981 Copper Rd., Santa Clara, Calif. ........... P 513 
Burr-llrawn Research Corp., Inf!. Airport Ind. Pk. Tuwn, Ariz. 
C-Cor Electronics Inc. 60 Decibel Rd., Stale ColieRe, Pa. .•. P 518,519 

Cohu Electronics Inc., Box 623, San Diego, Calff. 
frequency ElectroniC$, Inc., 3 Delaware Dr., lake SUccess, Ii. Y. 

pll04,l330 
HoaeyweD Test Instruments DIv., Box 5221, Denyer, Coil. 
Intrenlcs, Inc., 51 Chapel St,Newton, Mass. 
Ithaco 1nc.,135.W. ClInton St, Hhaea, N. Y. ;............... P 532 
Hippo. Elec. New York Inc., 200 Park Ave., New York. N. Y. . 
Parzen Research Inc., 48 Urban Ave., Weslllu", N.Y. ......•. P 1460 
'bllco/Ford Corp., C & Tioga sta., Philadelphia, PI. 
RBII Contrels Dlv, Essex lofl. Inc., 131 Godfrey, lORllllSllort. Ind. 
RIIO Electronics Lab Inc., 94 Milbar Blvel., Farmingdale, N. y, .. p 1702 
Tracer Inc., 6500 Tracer La, Anstin, Texas 
Yeclran l.alJoratories. Inc., 148 SeUeck St., stamford, ColO. 
Virllnla Electronics Co., Inc., 29D8 Telestar Ct, Falls Church. Va. 
Wavete1l,8159 Engineer Rd. San Diego, Calff. .............. P 1544 
Aerolite Eleclnlnics Corp., 2207 Summit Ave., Unien City, N. J. 
Alcor, Inc., 215 S. Tioga St, Ithaca, II. Y. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Ameco, Inc., Sox 13741, Phoenix, Ariz. 
American Communications Corp., 178-l5 £veleth Rd:, Jamaica, N. Y. 
Central Dynamics, ltd., 141 Hymus Blvd., Pte. Claire. Que., Canada 
Comdellnc., Beverly Airport, Beverly, Mass. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Components Corp., 106 Main St., Denville, N. J. 
Consolidated Resbtance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Cooke Engineering Co., 735 N. Saint Asaph St., Alexandria, Va. 
Defense Elctrns., Inc., Rockville, Md. 
Delta Elclms. ltd., 70 Ronl1ln Dr., Rexdale, Ont., Can. 
Dynair Elctms., Inc., 6360 Federal Blvd., San Diego, Calif. 
EJectronics Homes Co.,. 200 Claremont Ave., New York, N. Y. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Md. 
Essex International, Elctrn. Sys .• MI. Vernon Rd., Evansville, Ind. 
Finney Co., 34 W. Interstate Sf., Bedford, Ohio 
Fluke, John Mfg. Co., Inc., Box 7428, SeaHle, Wash. 
GBC Closed Circuil Corp., 74 5th Ave .. New York, N. Y. 
Gavin Inslrs., Inc., Box 413, Somerville, N. J. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
lindsay Antenna & Specialty Prod., 50 Mary St., Lindsay, Ont., Can. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Matrix Div., Schaler Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Micro-Link Systems, 19 Wartburg Ave., Copiague, N. Y. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville, Md. 
Nelson.flershfleld Electronics, 1&18 W. Campbell Ave., Phoenix. Ariz. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, pa. 
Parzen Research, Inc., 48 Urban Ave., Westbury, N. V. 
Precision Eictrns., Inc., 9101 King Ave., Franklin Park, III. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Ril Elttrns., Inc., street Rd. at 2nd St. Pike, Southampton. Pa. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ca. 
Telemet Co., 185 Dixon Ave., Amityville, N. Y. 
Videon Corp., 140 E. Main St., Huntington, N. Y. 
Wald Sound, 11131 Dora St., Sun Valley, Calff. 
Wavetek, .Indiana Inc., 3000 Shelby St., Indianapol~, Ind. 
Winegard Co., 3000 Kirkwood St., Burlington, Iowa 

AMPLIFIERS. FLUIDIC 
Carning Glass Works, Electronic Products Diy .. Cernilif. H. Y. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Chemical Micro Milling Co .. Box 770, Camden. N. J. 
Corning Glass Works, Fluidic Prods. Dept., Corning, N. Y. 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Howie Corp., Nollie & Jackson Sts., Norristown, Pa. 

AMPLIFIERS, I·F 
AEllnc., P.O. Boi 552, Lansdale, Pa. 
Aerospace ~esearcb Inc., 130 lincoln St, Boston, Mass. 
Applied Research, Inc., 16 S. Bafles Ave., Port Washington, H. Y. 
Amtek hie., 2981 Copper Rd., Santa Clara, Calif. ..........• p 513 
C-Cor Electrenics Inc., 60 Dec~el Rd. State CoUege, Pa. ..... P 517 
Data Device Corp., Dept 11, 100 Tech St., Hicksville. N. Y. 
E • M Laboratories. 5388 sterling Center. Dr. WesHa'" Village, Cal. 
EJectraJMldlaDd Corp. 3151Fibel1lass Rd., Kansas City, Kans... P 1090 
Frequeacy Engineering I.alJs, p.o. Box 527, Fannlngdale, H.I. .. P 1674 
General Electrie Co., EJctrn. Camp. Sales Oper., 1 River Rd., SeilenectadJ, H. Y. 
Helix ResearcII Ames., Inc., 8384 Hercules st .. La Mesa. Calif. 
Honeywell Test Instruments DiY., Box 5227, Denver, Colo. 
Kay Electrie Co., Maple Ave., Pine Brook, N. I. . . . . . . . . . . .. p 1422 
KeHbieJ Instruments, Inc., 28175 Aprora Rd., Cleveland, Ohio 
ill Div. Yarian, 75 Akron St., Copiagoe, N. Y. ........ P 1679-1681 
Larch Eleclnlnics Corp. 105 Cedar.la., Engiewaod, N. I. 
Mlcrosonlcs Inc., &0 Winter St., WeJllloutJi, Mass. 
'bih:o/For' Corp., C & TIoga Sls., Philadelphia, Pa. 
Rr Amplifier Co .. Box 141,lake Grove, H. Y. ............... P 1694 
RIIG Eltl:tronics I.aIJ Iftc., 94 Milbar Blvd., Farmingdale, N, Y. 

. p 1695,1702,1703 
Scltntlfic-Aflanta Inc., Box 13654, Atlanta, Ga. 
Sprague EJectrie Co. 481 Marshall St., N. Adall$, Mass. 
superior Mfg. & I05tr. Corp., 36Gl 20th Ave., L I. C., N. Y. 
Yega Preclsilo Labt, Inc., 239 Maple Ave., Vienna, Va. 
Virgilia EJeclnlnics Co., Inc., 29D8 Telestar Ct, Falls Chnreh, Va. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Aertech Ind~, 815 Stewart Dr., Sunnyvale, Calif. 
Airborne Instruments lab., Div. Cufler.flammer, Inc., Deer Park, N .. Y. 
Amperex Eiclrn, Corp., Semiconductor & Microcircuits Div., . 

Providence Pike, Slatersville, R. I. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati,.Ohi. 
BF ElectroniCS, 415 S. Nardo, Solana Beach, Calif. 
Collins Radio Co., Dallas, Texas 
Comdel Inc., Beverly Airpor.l, Beverly, Mass. 
Communication Electronics, 6006 Executiv& Blvd .. Rockville, Md. 
Defense £Ictrns., Inc., Rockville, Md. < 
Dero Research & Development Corp., Broadway & Park Ave;, Huntington, N. Y.· 
Dltimore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Fairchnd Semlconduct.r; 313~airchiJd Dr., Mountain View, Calif. 
GeneraU05trume.nt oiCanada l!,d., 151Weber St., S. Waterloo, Ont., Can. 



Genelll Radio C~, 300 Baker Ave., W. Concord, Mass. 
HRB.singer, Inc., ScIence Park, State College, Pa. 
~TeI, Inc., 10504 Wheatley St, Kensington, MIl. 
Il\IeInatlonai MicroWave Corp., 33 River Rd., Cos Cob, Conn. 
K & M Electronics Corp., 408 Paulding Ave., Nortbvale, N. J. 
Kaq Laboratories, Inc.. 162 Ely Ave. Norwalk, Conn. 
LaPointe Inds.. Inc., 155 W. Main St., Rockville, Conn. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Major Electronics Corp. 649 39 St. Brooklyn, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Meggro Denpa Sokki It It, 512-chome, MeggN, Tokyo, lap. 
Merrimac Research & Development, Inc •• 41 Fairfield PI., W. Caldwell, N. J. 
IIIcnJ.Radionics, Inc., 14844 Oxnard St, Van Neys, Cal. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Miero-Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Micromege, 4134 Del Rey Ave., Venice, CalK. 
Micronetics DiY., 7155 Mission Gorge Rd., San Diego. Calif. 
Microtek Electronics. Inc., 138 Alewife Brook Pkwy .• Cambridge, Mass. 
Mierowave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Mlcrowm Products Graup, 115 Old Country Rd., Carle Place, N. Y. 
Neptune Electronics Co., 30 West 15 St, New York, N. Y. 
0ktaII0ma Aerotronlcs, Inc., 632 PennsyiVllnia Ave., Hartshorne, OIda. 
Optinex inc., 25B N. Main St, Ambler, Pa. 
Perry Amplifier, 138 Fuller St. Brookline, MaSs. 
Qualldyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
RCA, Defense Elctm Prods., Marne Hwy., Morristown, N. I. 
Randam Electronics, Inc., 3091 Shadycrest Dr., Cincinnati, Ohio 
ResdeI EngIneering Corp., Box 2400D. Pasadena, Cain. 
Rodale Electronics, Inc .• 603 Chestnut St., Garden City, N. Y. 
RllCleIco, 356A Commack Rd., Deer Park, N. ~. 
ScOpe, Inc., 18&1 Michael Faradey Dr., Reston, Va. 
Sperry Marine Sys. Dlv., RIe. 29 North & Hydraulic Rd., Chariottesville, Va. 
Standard Winding Co., 44Q lollnes St, NewbulRh, N. Y. 
Technltron Associates, Ltd., 769 Lajoie Ave., Dorval, lllie., Can. 
Tran&-Alre Elctrns. Inc., 85 Dentoo Ave., Ntw Hyde Park, N. Y. 
Transvac ElectroniCS, 270 Newtown Rd., Plainview, N. Y. 
Varian Assocs.. 611 Hansen Way, Palo Alto, CaIH. 
Waters Conley Co., Inc .• 501 lst Ave •• N.W .• Rochester. Minn. , 
AMPUFIERS. INTEGRATING 
............ 221 FiIIb St, CllllkliIII.1IIII. 
""·BrnllIIamII Clip., hlt'L AlQort lid. Pl. TIICSIII, Ariz. 
Caillonla SJI. CIIIIf., Inc.. 917& I_adelce, CbItswtII. caL 
CGaInIIT........, Ca. Inc.. 41·112Btl1 St. L I. C. .. Y. 
Data 8nIct CQ.. _ 17, 1110 TecfI St. HicbYiII, II. Y. •••• p 522 
lIcor DIr.1IaIBartu Co., 2431 Un •• Lane. Sliter Sprinl. MIl. p 1919 
GIMIII Elellrlc Ce., EIctn. C_ Salls o,er .• 1 hI Rd. Schenectady. N. Y. 
IIJIirIII $JsIIIIIS Clip.. !15 Terrace 1.1 Ave.. BlrIIngtu. MISL .. p 528 
IItnnIu, lit., 51 ChlPll St, ........ IIus. 
IlIIiIO Inc.. 735 W. CUnIIa St. 1Itwa. N. Y. 
lIIMIey iIInIIIdI, lie., 21m Amn Rd. Cleveland, OM, 
IIIIcor EIIctruIcs CIrporatiaI. 1750 Naw Hi.....,. FniIada!l. N. Y. 

p 535 
..... .-1 lallI. IDe •• 831 E. YAng St, Santa Ana, CalR. 
I'IIIIIrlckJNem RI", 17 Bled Dr. at Itt. 128, DIAaII, IIus. 
PrInceIII ApplIed IIeIIII'CII Cor\I •• 1OI515, Princalln. N. 1.... p 1471 
10 AIsocs. Inc.. 3785 Hev.n A .... Menll Perl, caL • • . • • • • . p 537 
iIIIIIIOIII PIag-llIIlC., CDllPIIIIII SlIes, 1418 Lebanl. Rd.,IIasUiIIe. Tna. 
s.,lriar IIfg. & lair. Carp. 3&07 :m A .... L L C. II. Y. 
111:I11III8& Inc.. 30765 W'lXOm KII.. Wixom. MiclL 
Computer ~mics. Inc., 179 Water St., TOrrinlrton, Conn. 
Data-ControJ Systems, Inc .• E. Liberty st .• Danbury. Conn. 
Dittrnorefrelmulh Corp., 2517 E. Norwich St. Mlwaukee, W'~c. 
Dynamic System Electronics Corp., Box 780, Tempe. Ariz. 
Fairlane Electronics, Inc.. Box 335. Long Valley, N. I. 
GPS Instrument Co.. Inc .• 14 Burr St, Framingham, Mass. 
General Atronics Corp., Military Elctrns. Div •• 1200 E. Mermaid La .• PhlIa., Pa. 
Glllllek, Inc .• 1557 7th St, Santa Monica, CaIH. 
Gulton Inds.. Inc .• Instrum. Div .• 1644 Whittier Ave., Costa Mesa. Cel. 
Harshaw Chemical Co., 1945 E. 97th St. Cleveland, Ohio 
Hewlett·Pacliard Co •• 1501 Page Mftl Rd.. Palo Alto. Calif. 
Honeywell. Inc., Aerospace & Def. Grp. 2701 4th Ave. s., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp.,Centinela Ave. & Teale SI., Culver City, Cal. 
K & M Electronics Corp .• 408 Paulding Ave., Nortbvale. N. J. 
Loral E1ctrn. Sys.. 825 Bronx River Ave •• Bronx. N. Y. 
MB Electronics, Box 1825. New Haven, Conn. 
Mayberry Electronics Co. 543 W. Manchester Blvd •• Inglewood, CaIH. 
Microtek Electronics. Inc.. 138 Alewife Brook Pkwy., Cambridge. Mass. 
Microwave PrlNNcts Group, 115 md Country Rd •• Carie Place. N. Y. 
Milp Elctrn. Corp.. 7620 N.W. 36111 Ave.. Miami, Aa. 
Optical Electronics Inc .• Box 1l140, Tucson, Ariz. 
"-tor~ PlY. Analag Devices, In~. 221 FKth St. Cambridge. Mass. 
Randam 8actronics, Inc .• 3091 Shadycrest Dr.; Cincinnati, Ohio 
Sansor Corp.. 97 Indian Field Rd., Greenwich. Conn. 
Solid State Radiations. inc .• 2261 S. Carmellna, Los Angeles, Calif. 
Sys\ron-Donner Corp .• One Systron Dr •• Concnrd, CalK. 
Taylor Instr. Process Control Div. 95 Ames St, Rochaster, N. Y. 
United Control Corporation, Redmond, Wash. 
Waters Conley Co., Inc •• 501 1st Ave., N.W .• Rochester. Minn. 
ZeItax Inc.. 1000 Chatomar Rd .• Concord. Calif. 

AMPUFIERS. ISOLATION . 
Appllal RasarcII, lie, 7t S. .... es Ave.. Port lIIIIIin&IIn, II. Y. 
AIInd .... lie., 240 E. PIIaII Hi, AlllllIII, ClIII. .• • . . • p 512,2838 
BIImI WIldt Ce., Inc., EIctrIs. Dir. Sam PndI., 81-20 WlGdslde Ave.. 

• 0000siII, II. Y ....................... '" .. .. ... .. • p 2657 
BIIIT-InIn RlIS'" Clip., In!'I. AIrpert lad. Pl, T~ln. Ariz. 
c.cor EIIctroDIa Inc., GO Decillel .... _ CGIep, PI. .,.;, p 516 
ClliflnlIe fIItrs. Clip., 3511 I. Dr. S. DIep, Calif. 
CaIIIInda IunMIIta Clip., 3511 IIidwIJ Dr. San 8"", CalIf. 
CaIIIImfI SJI. •• ,Inc., 91J81 ...... CUlmrtlf, CaL 
CIIIIaD 'Ir • ..,.. at 11rIadwIIJ, CJIItai IfPts.. PI. .. .. .. .. p 2664 
CIIIIroI THInIIIIu ea; .... 41·18 28tII St, L L e..U. ... ,,' p 2662 
Data IIftIct Carp.1IQt. 17, ll111TecfI St, HIcImi ... N. Y. •••• p 523 
IIpaics ___ .. 5B3111nt1reJ Pass III. IIInIInJ Pl., caL 

p524 
IIICOR InslrUmllllatlal AnIp1ifIII1& SlNllaa. .... 

2t ......... 1'IdNIIw ... Y. 
IIItIusIriII Tast £qQt. Ce., 28 1IIUweIII1 .... Pert WIAIaaton, II. Y. 

lalrlnlcs, lie., 57 eup,1 St, lIewtGn. Mass. 
lrI-Swill~ ClIp. 2155 Ranllalp~ St. Casta 1Iasa. Calif. 
I ... lae., 735 W. CIInt1n St. lilian, N. f. ................ p 532 
II_ Inslnlllllds, Ine., 28775 AIm Rd •• Glneland, Oblo 
IIpco Inc., 131-38 SUforII Ave.. FJuMnr. N. f. 
LEL Dlv. VuIIn, 75 An St, CIPIape. II. Y. 
lIIIcor Dactrenlcs CarporadDi. 17511 Naw HiIIntaY. F ... llIdII •• N. Y. 

p 535 
l1l1I1 Elctrn. Inmtrla .. lie. 7129 Ganl~ Ave., Vu Nays, calli. 
Newpert Labs., 1IIe., 130 E. Ylung St, Santa All, CIII!. . 
PIIlbrick/Nms Helllrd!. 17 BI.d 8r. 1\ Itt. 128, DIIIIIam, MaIL 
ScIentific DIIa SysIIIIIIlnr •• 781 S. A,lIIIol m .• D SellIndl, 1:11. 
SapHler IIIJ. & Instr. Carp •• BIT 29th Ave. L I. C. N. Y. 
TIItIIpII calli., 250 CrtilSWIJS Park Dr •• ~ry. II. Y. 
VIrJlnII Electranirs Co., lac •• _ Tllestar Ct. Falls Chtlrc_, VL 
Acromag. Inc .• 30765 WIxom Rd., Wixom. Mich. 
Advanced Kinetics In~, 1231 Victoria St. Costa Mesa. calif. 
Allee Lansing, 1515 S. Manchester Ave. Anaheim, CaIH. 
Applied Control Co .• 98 E. Lindsley Rd .• Cedar Grove, N. J. 
Applied Electro Mechenics Inc.. 2350 Duke St, Alexandria, Va 
Argonaut Assocs., In~. P.O. Box II. Beaverton, Ore. 
BiD-Medicel Elctrns., Inc •• 653 Lofstrand La., Rockville, Md. 
Collins Radio Co., Dallas, Texas 
Computer Dynamics, Inc., 179 Water St. Torrilll!ton, Conn. 
Dana Laboratories Inc., 2401 CampUs Dr., Irvine, Calif. 
Defense Elctrns., Inc •• Rnckville. Md. 
Electronics for Life Sciences, Inc., Box 697, Twinbrook Sta •• Rockville, Md. 
Fairlane Electronics, Inc .• Box 335, Long Valley. N. J. 
Fluke. John Mfg. Co .• Inc., Box 7428, Saattle, Wash. 
General Instrument Corp .• Elctrn. Sys. Div •• Andrews Rd., Hicksville. N. Y. 
Blentek, Inc .• 1557 7th St. Santa Monica, Calif. 
Hewiett·Pacliard Co •• 1501 Page Mill Rd .• Palo Alto, calif. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Litton lneis., Electron Tube Div., 960 Industrial Rd .• San Canos. Cal. 
MB Electronics, Box 1825. New Haven, Conn. 
Maanetics, Inc.. Components Div •• Box 391, Butler, Pa. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Ma!berry Electronics Co •• 543 W. Manchester Blvd •• Inglewood, Calif. 
Microtek Electronics, Inc.. 138 Alewife Brook Pkwy., Cambridge, Mass. 
M'1C1OWIVe Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Migo Elctm Corp., 7620 N.W. 36111 Ave •• Miami, Aa • 
Narco Avionics, Commerce Dr. Ft Washington, Pa 
Neff Instrument Corp •• 1088 E. Hamilton Rd., Duarte, calif. 
Neptune Electronics Co., 30 West 15 St. New York. N. Y. 
Norbatrol Electronics Corp.. Norbatrol Ave. at Carson St. Murrysville, Pa. 
Optical Electronics In~. Box 11140, Tucson, Ariz. 
Perry Amplifier. 138 Fuller St., Brookline. Mass. 
RMS Engineering, Inc., 486 14th St, N.W., AHanta, Ga. 
Randam Electronics, Inc .• 3091 Shadycrest Dr., Cincinnati, Ohio 
Rawco Instruments, In~. Box 1286, Fort Worth. Tex. 
Reflex Controls Corp., 15 Stepar Pl., Huntington Sta., N. Y. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Rosemount Engineering Co., 4900 West 78th St, Minneapolis, Minn. 
Singer.Jleneral Precisian Inc .• 1150 McBride Ave .• Utile Falls, N. J. 
Ten Bosch M., Inc. Vermilyea St.. Pleasantville, N. Y. 
Tylan Corp .• 4283 Spencer St., Torrance. Calif. 
Waters Conley Co., Inc •• 5011st Ave .• N.W .• Rochester, Minn. 
Zeltex Inc •• 1000 Chalomar Rd., Concord, Calif. 

AMPLIFIERS. KEYING 
IIpudcs Inllrlllllltatilln, 5B3 ll118rey Pass Rd •• MaIlHey Pl, Cal. 

p 524 
HenlJWlll Test Instralleills Dir. Box 5227. Damr, Calo. 
IIo-SwiIcb Colli .• 2855 1IIII.lpb St, Casta ilia. Cllif. 
Vlr&illa EfIC1ra11cs ca .• Inc. 2918 Telester Ct. Falls Church, Va. 
Consolidated Resistance Sales Corp., 44 Prospect St, Yonkers, N. Y. 
Defense Elctrns.. Inc. Rockville. Md. 
General Instrument Corp •• Elctrn. Sys. Div .• Andrews Rd., Hicksville. N. Y. 
Philips Electronics Industrie~ Ltd .• 1I6 Vanderhoof Ave., Toronto. Ont., Can. 
RCA, Defense Elctrn. Prods.. Marne Hwy .. Morristown, N. I. 
Talfet Electronics, Inc., 27-fll Brooklyn-Queens Expwy., W •• Woodside, N. Y. 
Videon Corp .• 140 E. Main St.,Huntington, N. Y. 

AMPLIFIERS, KLYSTRON 
C.r ElclrIlS •• Ine., 7 Gle_ AVI. Stamlanl. ~onn •.•• ,..... p 1657 
LU Div. varla •• 75 AIIron St. Copiague, II. Y. 
Mle_ CaIIty Labs. Inc.. 10 N. Beacb Ave. La Grange. III. .. p 1687 
N"POD 8ee. New Yark Inc. 2GO Park AYe., New York, .. Y. 
010 Elctm.1f America lie.. 500/508 S.E. 24th St, Fl Lauderdale. Fla. 
Collins Radio Co.. Dallas. T exes 
Continental Electronics Mfg. Co .• P.O. Box 17040, Dallas, Tex. 
Energy Systems. Inc., 3180 Hanover St. Stanlord Indl. Pk., Palo Alto, Calif. 
Fenranti ltd. HolIinwood, Lanes •• Eng. . 
General Instrument Corp'1 Elctrn. Sys. Div., Andrews Rd .• Hicksville •. N. Y. 
General Microwave Corp •• 155 Marine St, Farmingdale, N. Y. 
Utton IneIs.. Electron Tube Div •• 960 Industrial RII.. San carlos. Cal. 
Metcom, Inc .• 76 Lafayette SI., Salem. Mass. 
Microwave Assocs.. Inc .• Northwest Ind. Park, Buriington. Mass. 
RCA, Defense Elctm Prods.. Marne Hwy •• Morristown. N. I. 
Radio Engineering Labs •• 29-01 Borden Ave .• Long Island. City. N. Y. 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville. FIe. 
Varian AssoCI. 611 Hansen Way, Palo Alia, Cain. ' 
VIsual Elctrns. Corp •• 356 West 40th St. Hew York. N. Y. 

AMPLIFiERS. LIMITING· 
ApplIed ............ J8 $.lIayIis Ave.,Pert IIIIIIlngton, II. Y • 
Bulm Watc~ Co., Inc. EIctrns. DIr., Servn Prllls. 81-20 Woadsidl Ave., 

WoIdsIde. II. Y ....... , ............... ,............ p 2657 
1IIrr.Jlnnm l1limb CIIIJ.. 1111'1. AIrport inti. Pl, Tucsol, ArJz. 
CentrII TeciIIIIIIJ Ct. lac. 41·18 _St, L L c.1lY. 
ifIIacolnc., 735 W. ClintIR St. 1tIrua. II. T. 
LEL Dlr. V.lan. 75 Aliren St, Copllgua, II. y, . 
lIeleGr EIIctroIIas CllJIIratiol. 1750 !law Hipony. FarmiqdaJa, N. Y. 
...... EllIe. New fllrlllnc., 2lltlPlrl All •• New York, II. Y. 
PllllllrlckJlfasulltelllrcll, 17 Allied Dr. at 11\1. 128, Dedh ... !lass. 
1118 £Iectr1nics LH Inc. 94 Mlbar N. FamlngdaJa. II. f. 
TlltllipIl C ... 258 CIOIIWIJI Park Dr ••• Hllary, II. Y. 
A1cor. Inc., 215 S. Tioga St .• Ithaca, rt Y. 
Allee Lansing, 1515 S. Manchester Ave •• Anaheim, calil; 

AMPLIFIERS. LINEAR 

Amplifier Corp. of America. 75 Frost St.. Westbury, N. Y. 
Blass Antenna Elctrns. Corp •• 500 Willow Tree Rd.. leonia. N. J. 
CCA Electronics Corp., 716 Jersey Ave .. Gloucester, N. l. 
Collins Radio Co.. Dallas. Texas 
Comdellnc .• Beverly Airport, Beverly. Mass. 
Data·Control Systems, Inc .• E. Liberty St. Danbury. Conn. 
EO & G Inc., 35 Congress St .• Salem, Mass. 
Electronic Systems Engrg. Co., 120¥.z N. Cleveland, Cushing, Okla. 
Electronics Dev. Corp •• 1533 Monrovia Ave., Newport Beach. Cal. 
K & M Electronics Corp .• 408 Paulding Ave •• Northvale, N. J. 
Kahn Research Labs •• Inc., 81 S. Bergen PI •• Freeport, N. Y. 
Loral Elctrn. Sys .• 825 Bronx River Ave., Bronx, N. Y. 
Microtek Electronics, Inc .• 138 Alewife Brook Pkwy., Cambridge, Mass. 
Mierowave Products Group, 115 Did Country Rd., Carle Place, N. Y. 
Optical Electronics Inc., Box 1l140. Tucson, Ariz. 
Optimax Inc .• 258 N. Main St., Ambler, Pa. 
Prec~ion Elctrns •• Inc .• 9101 King Ave., Franklin Park, III. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Stancil-Hoffman Corp., 921 N. Highland Ave •• Hollywood, Cali/. 
Strom Communiciltions Corp., 10th & Walnut Sts., Chester, Pa. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Untted Recording Electronics Inds..1l922 Valerio St, N. Hollywood, Calif. 
Vega E1ctrns. Corp., 2115 De La Cruz Blvd., Santa Clara, CaIH. 
Zeltex Inc., 1000 Chalomar Rd., Concord, calif. 

AMPLIFIERS, LINE 
AU Inc •• P.O. III 552. Lansdal •• Pa. 
Aaraspace Research'IJlC.. 130 Lincall St, Blston. Mass. 
AIIIIIII Devlces Inc.. 221 FlItIr 51., Clllbrldp.Mass. • . • • p 506.511 
Bulm Wall:h Co •• Inc., Elctrns. Div., Sem Prods.. 61-20 WOldside Ave •• 

Wnndside, II. Y. • . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... p 2657 
Burr·Brawn Research COIfI •• laf!. Alrpert lad. Pk., Tacson. Ariz. 
Caatral TIClIDla&Y Ce. Inc., 41·11 29tb St. L I. Co, N. Y. 
Crown 1111 •• Bax 1000. DepLEEM. Dkhart. Inll .... .. .. ... p 2159 
Data Device COI'P. Dept. 17. 100 Teell St. Hlcksvllia. II. Y. 
DynBllicl Insbullintatiol. 583 Mollaray Past Rd. Monterey Pk.. Cal. 

. p 524 
HDleyweIJ Tast Instrumenls Dir. Box 5227. Denver, Clio. .•.. p 1403 
IthaeD Inc.. 735 W. Clinton St. Hhaca. N. Y. 
Mllear Electronics Carparation, 1750 New HiIfmY, FannillJllale, N. Y. 

p 535 
Nippln Elec. New York Inc., 280 Park All •• New Ylrk, N. f. 
Tel.-slgnal Corp. 250 Crosmys Park Dr •• Weadbllry. N. Y. 
Virlinia Elactranics Co.. Inc •• 2908 Telestar Ct. Falls Chlrc1l, Va. 
Aerovox Corp •• Box 867, Myrtle Beach. S. C. 
Alcor, In~, 215 S. Traga St. Ithaca, N. Y. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Cal~. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Anritsu Elec. Co., Ltd •• 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Arbor Systems, Inc., P.O. Box 1325, Ann Arbor, Mich. 
Autronics Corp., 180 N. Vined. Ave., Pasadena, Calif. 
Canoga Electronics Corp •• 8966 Comanche. Chatsworth, Calif. 
Clark. D. Co., Inc., 360 franklin St, Worcester, Mass. 
Collins Radio Co., Dallas, Texas . 
Communication Systems Corp .• 8100 N. Lehigh Ave., Morton Grove, III. 
Consolidated Resistance Sales Corp •• 44 Prospect St, Yonkers. N. Y. 
Data-Control Systems, Inc .• E. Liberty St. Danbury, Conn. 
Electronic Systems Engrg. Co., 120~ N. Cleveland, Cushing, Okla. 
GBC Closed Circuit Corp., 74 5th Ave .. New York. N. Y. 
General Electric Co., Mountain View Rd., Lynchburg, Va. 
Hamilton Elctrns. Corp •• 2726 W. Pratt Ave., Chicago, III. 
International Radio & Elctrns. Corp .• 1718 W. M~hawaka Rd., Elkhart Inll. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
K & M Electronics Corp .• 408 Paulding Ave., Northvale, N. J. 
Labgear, Ltd.. Cromwell Rd .• Cambridge, Eng. 
Ling Electronics. 1515 S. Manchester Ave., Anaheim, Calif. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calil. 
Monroe Electronics Inc., 5 Vernon St, Middleport, N. Y. 
Neff Instrument Corp., 1088 E. Hamilton Rd., Duarte, CalK. 
Nylron, Inc., 795 San Antonio Rd., Palo Alto, CalH. 
Perry Amplifier, 138 Fuller St. Brookline, Mass. 
Philips Electronics Industries. Ltd .• 116 Vanderhoof Ave., Toronto, Ont.. Can. 
Precision Elctrns., Inc .• 9101 King Ave., Franklin Park, III. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RCA. Defense Elctrn. frods., Marne Hwy., Morristow~, lU 
Re-el Circuits, Inc., 172 Grodon Ave., Totowa BolO, N. I •. 
Robicon Corp., Plum Industrial Pari<, Pittsburgh, Pa. 
Sonex Inc., 20 East Herman St, Philadelphia, Pa. 
Stancil·Hoffman Corp., 921 N. Highland Ave .• Hollywood, Calif 
Strom Communications Corp., lOth & Walnut Sis., Chester. Pa. , 
Systems Res. Lahs, Inc.. 7001 Indian Ripple R.d. Dayton. Ohio 
Trepac Corp. of Amer., 30 W. Hamilton Ave .. Englewpad, N. J. 
Ultra Audio Products, Box 921, Beverly Hills,calif. 
Visual 8ctns. Lab~ 40 N. Daisy Ave.. Pasadena. cit 
Webster Electric Co., Inc .• 1900 Clark St.. Racjne, Wise. 

AMPLIFIERS •. LINEAR 
Aerospace Rlsnrck lac.. 130 LiRcoln Sl.Bnstnn. Mass. . 
AnaIq Dnlces lie.. 221 Fifth St. Cam.rdp, lass. .. ••. • • • • p 506 
Appilalillase.lrch. Inc .• J8 S. Bayles Ave. Part Washington, N. y. p 1651 
Ariel Engilaerinl Ct •• '.0. Box 3758. TIInnce. caUl. 
Anntlk Inc. 2981 Capper Rd •• SI!lta Clan, Calif •......... ,. p 513 
IIedana lastr., Inc.. Callar 8l1li Dper.,88.Calllll8rca Rd •• Cedar Greve,. II, I. 
Behlman-flmrtron DIY., 3511 Midway ~r. S. DieD.. CalK. . • •• ,p 1357 
Bramel COairoil DiY .. LedelllC .. College " Soutb. Piqua, Dilio p 2286 
Bulna Watch Co.tne., EIctrns. DiY. Slm.Prods. 11·20 Woodslda Afl. . 

WOildsida. N. Y. .. ..................... :...... p 2657, 2659 
1IIrr.Jlnnm Hesean:~ Corp. 111'1. Alrpart Inll. Pl. Tucson, Ariz. 
"or Electranlcsllllt •• GO Decile! Rd •• State Clilege. PI. p 516.519·521 
CaJiflrnia lnstrillents CliP.. 3511 Midway Dr. S.I Dlell, CaIn. 
Califamll Sys. Comp .• Inc.. 9171 Independelll:l, Cilatswora, CaL . 
Chrene\lcs, 5110 Nublr Ave.. lit VunOll,N. y, 
Cfevfte Carp •• Brasb Insts. Dlr., 37th r. Perkins. C1he1a11d. Okle p 1556 
CIlia Dectmlcs Inc •• Box 823, $a1.Diego. Calif. 
CIllrDI Technllo., Co. Inc. 41·1828t11St, LL C.II. Y. p 2662 
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AMPLIFIERS, LINEAR (Cont'dJ 

Data Device Corp., Dept. 17, 100 Tech st., HickS'iille,N. Y; 
Dynamics Instrumentation,583 Monterey Pass Rd., Monterey Pk., Cal. 

. p 524 
E & M Laboratories, 53lI8 Sterting Center Dr., Westlake Village,Cal. 
ElectronIc Components Div., UnHed AIrcraft, Trevose, Pa,. P 2630,2632 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. ..•........ P 1937 
Fa~child Controls, 225Park Ave., Hicksville, N. Y. 
General EleCtric Co .. Elctrn. Camp. Sales Dper., 1 River Rd., Schenectady, N.Y. 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. .... P 1403 
Hjbrid s,stemsCorp., 95 Terrace Hall Ave., Burlington, Mass. 
INCOR Instrumentation ~plifiers & Supplies, Inc., 

29 Newtown Rd., Plainview, N. Y < 
Inrodex Incorporated, 7 Cherll Ave.; Waterbury, Conn. 
Instruments For Industll, Inc., 151 Toledo St., Farmingdale, N. Y. 
Intronics, Inc., 57. Chapel St., Newton, Mass. ............... P 531 
Johnson, E. F., Co., 1923 10th Ave., S.lf., Waseca, Minn. 
Kay Electric Co., Maple Ave., Pine Brook,N. J. ............ P 1422 
KeRhley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
LEL Div. Varian, 75 Akron St, Copiague, N. Y. .. . . . . . . . . . . .. P 1679 
Melcor Electronics Corporation, 1750 New Highway, Farmingdale, N. Y. 

. P 535 
Microsonics Inc., 60 Winter St., Weymouth, Mass. 
Microwave Cay", Labs, Inc., 10 N. Beach Ave., La Grange, III ... ' P 1687 
Newport Labt, Inc., 630 E. Young st., Santa Ana, Calif. 
Opamp Labs, 172 S. Alta Vista Blvd., Los Angeles, CaIH. ...... P 536 
Phibrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mast 

P 538 
Philco/Ford Corp., C & Tioga Sit, Philadelphia, Pa, 
Princeton Applied Research Corp., Box 565, Princeton, N: J. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y.. . P 1702 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cat ........ P 537 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Singer Co., Diehl Dlv., Finderne Ave., Somerville, N. J, 
Solid State Elctrn. Carp., 15321 Rayen St., Sepulveda, Cal. .... p 2793 
Sprague Electric Ca., 481 MarShall St., N. Adams, Mass. 
Tektronix, Inc., Box 500, Beaverton,· Ore. 
United Aircraft Corp., Electronics Components DiY., Trevose, Pa. 

Acromag, Inc., 30765 Wixom Rd., Wixom, Mich,. 
Aerocom, 3090 Southwest 37th Ave., Miami, FI" 

P 2630,2632 

Aeronautical Comms. Equip. Inc., 3090 S. W. 37th Ave., Miami, Fla. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Arvin Industries, Inc., 13th SI. & Big Four Railroad, Columbus, Ind. 
B & W Bctrn. Res. Labs, 10807 Royal Park, Dallas, Tex. 
Baird·Atomic, Inc" 33 University Rd., Cambridge, Mass. 
Barker & Williamson, Beaver Dam & Canal Rds., BristOl, Pa. 
Bay Laboratories, Inc., 20160 Center Ridge Rd., Cleveland, Ohio 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calit 
BiD·Medical Elctrns., Inc., 65Hofstrand La., Rockville, Md. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth,Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Collins Rad,io Co., Cedar Rapids,lowa 
Collins Radio Co., Dallas, Texas 
Comdel Inc.,. Beverly Airport, Beverly, Mass. 
Computer Dynamics, Inc., 179 Water SI., Torrington, Conn, 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex; 
D.A.T.A., Inc., 32 Lincoln Ave., Orange, N. J. 
Data·Control Systems, Inc., E. Liberty St., Danbury, Conn. 
Delta Elctrns. Ltd., 70 Ronson Dr., R"dale, Ont., Can. 
Derivation & Tabulation ASsocs;, Inc., 32 Lincoln Ave., Orange, N. J. 
Oictograph Products, Inc., Shelter Rock La., Danbury, Conn. 
EOC (Electro Oevelopment Corp.), Box 100, LYnnwood,Wash. 
EG & G Inc., 35 Congress St., Salem, Mass. 
FRL Inc., 1890 Embarcadero Ave:, Palo Alto, Calif. 
Fairchild Semiconductor, 31. Fairchild Dr., Mountain View, Calif. 
GPS Instrument Co.; Inc., 14 Burr St., Framingham, r"ass. 
Galaxy Electronics, 10 South 34th St., CouncjlBluffs, Iowa 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
General Radio Company, 300 B,kerAve., W. Concord, Mass. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. J. 
Gulton Inds., Inc., Instrum. Div., 1644 WhittierAve., Costa Mesa, Cal. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St, San Diego, Cal. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill,. N. C. 
Harshaw Chemical Co., 1945 L 97th SI., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace &Def.Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City,. Cal. 
Jerrold EleCtronics Corp., 401 Walnut St., Philadelphia, i>a. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt View, Calif. 
L8bgear, Ltd., Cromwell Rd:, Cambridge, Eng. 
Lancer Electronics Corp., 1416 W. Main SI.,· Norristown, 'Pa. 
Linear Systems, Inc., Box 1103, Watsonville, Calif. 
Ling Electronics"1515 S. Manchester Ave., Anaheim, Calif. 
Loral Elctrn. Sys., 825 BronxAiver Ave" Bronx, N. y. 
MB Electronics, Box 1825, New Haven, Conn. 
Mayberry Electronics C~.,543 W. Manchester Blvd., Inglewood, Calif. 
Mennen·Greatbatch Elctrns.lnc., 10113 Main St., Clarence, N. Y. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 

, Microtek Electronics, Inc.,138 Alewife Brook Pkwy., Cambridge, Mass. 
Microwave Products Group, 115 Old Country Rd.; Carle Place,N.,Y. 
NH Research; Inc., 1510 $; Lyon St., Santa Aoa, Cain.' . 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
National Semiconductor' Corp.,2975 San Ysidro Viay, Santa Clara, Calif 
Neff Instrument Corp., 1088 L Hamllt,on Rd., Duarte, Calit: 
Norbatrol Electronic~ Corp., Norbatrol Ave. at Carson SI., Murrysville, Pa. 
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Nuclear Data, Inc., 100 W. Golf Rd., Palatine, III. 
Nuclear Research Corp., Street Rd. & 2nd St Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Optical Electronics Inc., Box IH40" Tucson, Ariz. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calil. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
P & H Electronics, 426 Columbia St., Lafayette, Ind. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Precision Bctrns., Inc., 9101 King Ave., Franklin Park, III. 
Qualidyne Corp., 36~9 Tahoe Way, Santa Clara, Calif. 
RF Communications Inc" 1680 University Ave., Rochester, N. Y. 
Rho Engineering Co.; 2234 Colby Ave., los Angeles,Cal. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense EICtrO. Prods., Marne Hwy., Morristown, N. J. 
Raytheon Co., Semiconductor Opel., 350 Ellis SI., Mountain View, Calif. 
Reflex Controls Corp., 15 Stepar PI., Huntington Sta., N. Y. 
Resdel Engineering Corp., Box 24000, Pasadena, Cain. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Roveti Inslruments, 238 West St., Annapolis, Md. 
Signetics Corp., 811 E.Arques Ave., Sunnyvale, Calif. , 
Solid State Radiations, Inc., 2261 S. Carmelina, Los Angeles, Calil. 
SUNAIR Electronics, Inc., 3101 S. W. 3 Ave., Fort Lauderdale, Fla. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Taffet Electronics, Inc., 27·01 Brooklyn.Queens ExpwY., W .. Woodside, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tennelec, Inc., Box 0, Oak Ridge, Tenn. I 
Union Carbide Eictrns., Semi. Dept., 8888 Balboa Ave., San Diego, Cal. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, PittsburRh, Pa. 
Zeit" Inc., 1000 Chalomar Rd., Concord, Calif. 

AMPLIFIERS, LOCK·IN 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Austron, Inc., 10214 N. Interregional Hwy., Austin. Te~ 
Control Technology Co. Inc., 41-16 29th St, L 1. C., N. Y. 
Oranetz Engin!ering Labs, Inc., 1233 North Ave., Plainfield, N. J. 
Ithaca Inc., 735 W. Clinton St, Ithaca, N. Y. ............ P 532 
North ABantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
Princeton Applied Researck Corp., Box 565, Princeton, N. J. . . . . p 1471 
Brower Labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Defense Elctrns:, Inc., Rockville, Md. 
ElectroniCS, Missiles & Comms., Inc., Box 116, White Haven, Pa. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 

AMPLIFIERS, LOGARITHMIC 
AEL Inc., P.O. Box 552; Lansdalr, Pa, 
Aerospace Research Inc., 130 Lincoln St., Boston, Mass. 
Analog Devices Inc., 221 Fifth St, Cambridge, Mast 
Applied ResearCh, Inc., 76 S. Bayles Ave., Perl Washington, N. Y. 
Burr·Brown Research Corp., Inl'l. Airport Ind. Pk., Tucson, Ariz. 
California $ys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Clevite Corp., Brusk Insts. DiY., 37th & Pertins, Cleveland, Ohio 
Cantrnl Tecbnology Co. Inc., 41·16 29th St, L I. C., N. Y. 
Data Device Corp., Dept. 17, 100 TecIfSt., Hicksville, N. Y. •..• p 523 
E & M Laboratories, 5388 Sterling Center Dr., Westlake Village, Cal. 
General EleCtric Co., E1ctrn. Camp. Sales Oper., 1 River Rd., ScheneCtady, N. Y. 
Intronics, Inc., 57 Chapel St., Newton, Mass. ............... p 531 
Ithaca Inc., 735 W. Clinton St., Ilbaca, N. Y. p 532 
Kay Elecllic Co., Maple Ave., Pine Brook, N. J. ... . . . . . . . . • p 1422 
Keilbleylnstruments, Inc., 28775 Aurora, Rd., Cleveland, Ohio p 1424 
LEl Div. Varian, 75 Akron St., Copiague, N. Y.........P 1679,1681 
Microsonlcs Inc., 60 Winter St., Weymouth, Mass. 
Philbrick/Nexus Researck, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

p538 
Quan·Tech laboratories Inc., 43 S. Jefferson Rd., Whippany, N. J. 
RHS Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 

p 1695,1703 
Sclentlfic·Atlanta Inc., Box 13654, Atlanta, Ga. 
Solid State E1clm. Corp., 15321 Rayen St, Sepulveda, Cal. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Unholtz·Dickie Corp., 3DOO Whitney Ave., Hamden, Conn. .. p 1248 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Audio Instr. Co., Inc., 311 Mountain Rd., Union City, N: J. 
BF Electronics, 415 S. Nardo, Solana Beach,Calii; 
B & W Elctrn. Res. Labs, 10807 Royal Park, Dallas, Tex. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd .. Leonia, N. J. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Defense Elctrns:, Inc., Rockville, Md. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Gulton Inds., Inc.; Instrum, Div., 1644 Whittier Ave., Costa Mesa, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calil. 
ISCrTelephonics Oiv., 770 Park Ave., Huntington, N. Y. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
Jerrold EleCtronics Corp., 401 Walnut St., Philadelphia, Pa. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
K & M Electroni¢, Corp., 408 Paulding Ave., Northvale, N. J. 
Lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
Locus, Inc .. 906 W. College Ave., Slate College, Pa, 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Measurement Technology Corp" 7124 Owensmouth Ave:.CanoRa Park, Cal. 
Micrewave ProduCts Group, i15 Old Countll' Rd., Carle Place, N. Y. 
Milletron, Inc:, 540 Alpha Dr., Pittsburgh, Pa. 
Optical Beclronics Inc., Box 11140, Tucson, Ariz. 
Optimax Inc., 258N. Main St., Ambler, Pa. 
Pacific Measurements, Inc., 940 Industrial AVe., PaloAito, Cal. 
Pastoriza Div. Analog Devices, Inc., 221 Filth St., Cambridge, Mass. 
Perry Amplifier, 138 Fuller St, Brookline,Mass. 
Reactor Controls Inc:, Box 427, Oak Ridge, Tenn: 
Scientific Measurement$, Inc., 9701 'N. Kenton, Skokie, III. 
Sedco S\'stems, Inc" 130 Schmitt Blvd." FarminRdale, N. Y. 
Solid State Radiations, Inc., 2261 S. Carmelina, Los Angeles, Calif. 

, Telonic Indi .. Inc., 60 N. First Ave., Beech Grove, Ind.· 
, Tennelec, Inc., Box 0, Oak Ridge, Tenn. 

Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

Wandel & GoltermannrTel·Com, 6 Great Meadow La., Hanover, N. J. 
White Electromagnetlcs, Inc., 656 Lofstrand La., Rockville, Md. 

AMPLIFIERS. MAGNETIC 
ACDC Electronics Inc., 2979 Nerlk Ontario St, Burbank, CaIH. 
ABC Products, 8405 Cambridge St, Minneapolis, Minn. ' 
Acme EleCtric Corp., 28 Water St.,Cuba, N. Y. 
Airpax Electronics, Inc., Seminole Dlv., Box 8488,Ff. Lauderdale, Fla. 
American Trans-Coil Corp., 124-06 10IstAve., Richmond Hill, N. Y. p 719 
Basler Electric Co., Box 269,Higkland,lIl ....... " •.. : ..... , p 2853 
Bulova WatchCo."lnc., Eletrns; Div., Servo Prods., 61·20 Woodside Ave., 

Woodside, N. Y. . .. ... • .. .. . .. • .. .. .. .. ...... .. .. .. p 2659 
Collins Radio Cn., New,ort Beach, Calif. 
Dale Electronics, Sioux Div., Box 180, Yankton, S. 0; 
Dopglas Microwave Co., Railroad PI., Mamaroneck,N. Y. .... .. p 1658 
Freed TranSformer Co., Inc., 1795 Weirfield St, BrooklYn, N. Y. p 2856 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
60neral Magnetics Inc., 135 Bloomfield'Ave., Bloomfield, N. I. p 1031 
ilarrellnc., 16 FHchSt., East Norwalk, Conn. 
Industrial Cantrol Co., Central' Ave; at Pinelawn,Farmlngdale, N. Y. 
International Rectifier, 233 Kansas St, EI Segundo, Calif. 
((GNlctrns., 2029 N. Lincoln Ave., Pasadena, Calif. 
Kepco Inc., 131·38 Sanford Ave., Fluming, N. Y. 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Magnetico Inc., 6 Richter Ct., E. Northperl, H.Y. ... p 2865 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Sorensen Operation, Rlc~ards Ave .. Norwalk, Conn. 
Superior Mfg. & Instr. Corp., 36-07 20th Ave., LI. C., N. Y. 
Tonrico Electronics, Inc., Rle. 70, Lakewood, N. I. 
Transmagnetics Inc., 134-25 Northern Blvd., flushing, N. Y. . . . .. p 1054 
UnHed Transfurmer Co., 150 Varick St, New York, N. Y. . . . p 2900 
Ward Leonart!, 31 South St., Mount Vernon, N. Y. 
Zaring Inds., Inc., Box 477, Carmel, Ind. . 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barber-Colman Co., lodl Insts Div., 1300 Rock St, Rockford, III. 
Barwood Electronics, Inc., 120 S. Maryland,Glendale, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Controlomag Labs., 1459 Susquehanna, Roslyn, Pa. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
EOC (Electro Oevelopment Corp.), Box 100, Lynnwood, Wash. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilwotth, N. J. 
Electrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
English Elec. Cu., Ltd., English Elec. House Strand, London, w.e. 2, Eng. I 

Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
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WalllsI", N. Y ..... '. .. .. .. • .. .. .. • .. .. • .. . .. .. .... p 2658 
i1Irf.IIron Resaarch Cllf., III'L AirJert 1111. Pk., Tucson, ariz. P 514 
Callornla lnItroments Corp., 3511 IIMwar Dr. San Dlep, CaHt 
Calkala Sys. CIIIIjI .• Inc., 9176 1 •• IIII11C1. CUtsworth, Cal. P 761> 
Coller BcIms.. Inc., 7 GiWu Ave., Stamlwd, Clan. 
CIIiII Electronics Inc •• 8u 823, San Diego, CoIH. 
COIIputar tabs •• 1109 S. Chap .. n St, er .. nsblle, II. C. '" •.• p 515 
Controllqlc, lac •• 3 StraIhmere RtI., NaIict, Mess. • • • • • • • • P 771 
0111 Device CIIfI" .. -. 17. 100 Teell St, Hlcknille, N. Y. •. P 522,523 
1If&IteI_ Cup., 148 late St, Maynard, Mass. . 
IIJnIIIIcs lHImIant:atlol. 583 MlRllrerPlI1 Rd •• IIJateraJ Pk., Cal. 

p 524 
Bectmlc AIsles., Inc. 185 Mlllnllllll PkwJ. Loag.BraacII; N. J... . 
knnts Ca ... netds DiY. United Aircraft, Tmose, PI. ' P 2630, 2632 
FIiRIIHd Caatnla, 225 Part Ave.. Hicksv.,., II. Y.. ••••••• P 2470 
FeirchDd Conlrtlf, 5625 IIIIIIIJ VIla Rd., San DIep, CaUl. •••• p 2470 
Ce11II'II Beelric Co. EIctrn. Cemp. Sales ....... 1 River .... ScIleuclailJ. N. Y. 
IIIatIi Co.. Dept 180, Benton HaIII ... -. 
Hj1IrId Systetu Carp •• 115 Tmace Hall Ave., BerlIqtoI, Mass. .. P 528 

. INOOR InIfrIIIentstlol AIIpIIfiIIS & Supplies, Inc.; 
2I1111111wn Rd. Plainview. II. Y. 

IntroJIcs, 1111. 57 Chapel St. Newton, IIus. ............... p 531 
Ithco Inc •• 735 W. ClInIIII St, IIhaca, II. Y. ................ P 533 
Julie ReselrcllLIIIIIc., 211 W. Itst St, IIew YerI!, II. Y; P 1415. 2395 
IIIIIIIIIJ InstnImllfa, Inc., 28775 Aellfl Rd •• Clenlaad, awo P 1424 
IIepco Inc., 131-38 Sanford A .... FIIIsbIIlloN. Y ••• ' p 1972,1973,1987 . 
.... Iac. Box 178. t Nor Rd.. Syracuse, II. Y,' 
llelcar Electronics CII(IOIIIioI. 1750 1Iew~ FIIIIiadaI .. N. Y. 

P 534.535 
NewpIIt lIIIs., lie., 830 E. YIIft, SL.SaIIt Alii, i:aIIf. 
IIorth HBIs Ellctronlcs lie.. AI_dar PI., Ilea Cm, II. Y •.. 
iIpIJIf ~s, 172 S. Alta VIstI Blvd., In AqlIes, ClIft. ...... p 536 
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AMPLIFIERS, OPERATIONAL (~llnt'd) 

PIIHbrlctlNUus Rtleaidi, 11 AlIIIdOr.JtRle.~m, Oe,*am, Mus.' 
~'538 

Prlncetan Applin Rtll8rc' Clip. BII,585, Prilcelln, N. I. . •• . Ii ,1471 
RO AssQCt;, 'Inc.,'s185 Hmn Ava., Mlnlo l'ark" Cal. , .••••. ; p 537 
RmllntlLabs., Inc., Bu 57, Tappan, N. Y. . ..... :......... p 1307 
Scieatiftc,DaIlI'Systems'lnc:, 781 S.~AvlatlonBl., B SeIllAdo, Cal" 
Solid ~Bctm. C..,.; 1532111ayin ,n; _11Ida,CaI ... :. ,p,2793 
SillIII/e BectrIc Co. 481 MariIraIISt., N. Malls, Mass. 
Takeda Rlkea Inil. Co. Ltd., 142·1 Asahkho; Hulllm, Tokyo, laP. 

, p1505 
Teldnndx, Inc., IU 500, Bemrton, 'ore. 
Tefe-Signal Ca,,:, 25lICIOSSWIJII'Irfl Dr, Woodl!ury, N. Y.' 
Trenslor.er Electrenlcs CD. I10x 918, Boulder, Celo, .~: ..• ~: ., .. p 2122 
Uaited Aircraft Corp., ElIC1mIcs COlllllo.enfs DiY .. Treml,Pa. 

, 'p 2630,2632 
Varian Data Malll1inel, 2722 Michelsen Dr., 1/YIII8, Card. 
Yletanen lastr. Olv., 10101 Wildland A .... Clmlln" Obie 
Acromag, Inc., 30765 V/"IXom Rd., V/"lXom, Mich. ' ~ ,/ 
Adage, Inc., In79 Commonwealth Ave., Boston, Mass. 
Advanced Kinetics Inc., 1231 Victoria st., Costa Mesa, Calif. 
Allegr.Tech, Inc., 141 River Rd., Nutley, N • .I. 
American Micro-Systems, Inc. 3800 Homeslead Rd:, Santa Clara; calif. 
Amperex E1clm. Corp., SemlcOllductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. , , 
Analogic Co., 296 Newton SI., Waltham, Mass. 
APlllled DynamiCS, Inc.; 2275 Platt Rd., Ann Arbor,Mich. 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. I. 
Argonaut Asloes., InC:, PIO,Box ,K, Beaverjon, Ore: 
B & W Elctrn. Res. Labs, 10807 Royal Park, Dallas, Tex. '-,J 

Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif; 
Computer Dynamics, Inc.; 179 Water st., Torrington, Conn.~ 
Dero Research & Development Corp., Broadway & Park Ave:, Huntington, N. ,V. 
Dittmore.frelmuth Corp., 2517 L Norwich St.,.Milwaukee, W"ISC. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., Westwood, Mass. 
Fairchild Controls, 423 National Ave., Mountain View, Calij. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Cam. 
Fairlane Eleelronics, Inc., Box 335, Long Valley, N. 1. 
GPS Instrument Co., Inc., 14 Burr St, Framingham, Mass. 
Generel Computers Inc., 5990 W. Pico Blvd., Los Anieles, Calif. 
Generellnstr. Corp., Semi. Prods. Grp.,.Box 600, Hicksville, N. Y. 
Geo Space Corp., 5803 Glenmont Dr., Houston, TeXIS 
Glentek,lnc., 1557 7th st., Santa Monica, Calif. 
Globe Exploration Co" Inc., Box 12338, EI Paso, Tex. 
Gulton Inds., Inc., Instrum. Div.; 1644 Whittier Ave., Costa Mesa, Cal. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus ConI. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beaeh, A,a. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Knapton Assocs., 11 Mulberry st., Nashua, N. H. 
Lancer Electronics Corp., 1416 'W. Main st., Norristown, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calij. 
Ling Electronics, 1515 S. Manchester Ave., Anaheim; Calif. 
Link Group, Sihger-General Precision, Inc., Binghamton, N. Y. 
Loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Mayberry Electronics Co., 543 W. Manchester Blvd., Inglewood, Calij. 
McFadden Electronics Co., 8953 S. AHantic Blvd., South Gate, Calij. 
Mennen-Greatbatch Elelms. I,nc., 10123 Main st., Clarence, N. Y. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
National Semiconduelor Corp., 2975 San Ysidro Way, Santa Clara, Calij 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Optical Electronics Inc., Box 11140; Tucson, Ar~. 
Pastoriza Div. Ariafog Devices, Inc., 221 Fifth st., Cambridge, Mass. 
Philips Electronic Instr., 75IJ S. Fulton Ave., Mt Vernon, N. Y. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clera,CaIif. 
Quindar Electronics Inc., 60 Fadem Rd:, Springfield, N. I. 
Radiation, Inc., Microelectronics DiY., Box 37, Melbourne, Fla. ' 
Raytheon Co;;Semiconductor'Oper., 350 Ellis SI., Mountain View, Calil. 
Redcor Cor~., Box lOll, Canoga Park, Calif. 
Reeves Instr. Div., Eas! Gafe Blvd., Garden City,.N: Y. , 
Singer-Generai Precision Inc" 1150 McBride Ave., Little Falls, N. J. 
~Systro ... Donner Corp., One Systron Dr., Concord, Calij. 
Technitron Associates,.L1d., 769.Lajoie Ave., Dorval; Que.; Can. ' 
Ten Bosch M., Inc:"Vermilyea St., Pleasantville, N.'Y. . / 
Transducer Specialtlas;lnc., Easlon & WyandotleRds., Willow Grove, Pa., 
Union Carbidt Elctrns., Semi. Dept., 8888 BalbliaAve., San DIego,Cal. 
United Control Corporation, Redmond, Wash. 
Walwyn Electric, ltd., Bedlington, Northumberland, Eng. 
Zeltex Inc., 1000 Chaloma, Rd., Concord;. Calij. ~ 

AMPLIFIERS. OSCILLOSCOPE; PLUG·IN-sEE 
OSCILLOSCOPE 'AMPLIFIER PLUG·INs 

AMPLIFIERS.' PARAMETRIC 
AEI:Jm:., P.O. Bu 552,lansdale"P,;, 
AIIIII. DIIICII Inc., 221 FIfth st., Clllbridp, Miss. .... '.' . p 506 
Electro/DaIlIlnc., 3121 Benton St, BlIrtend, Tlx. ........• ~.. p 1666 
ltl\lco Inc., 735 W. CUatan St.,ltIgca;1t VI' 
LEQ Div. Varian, 75 AJrron st., Capiape, N: Y. ' 
Uvlen Elctras. Corp,;,810Uermlnai Ave:, Skokie, HI.'. 
Nippon Elac. New yilt 1m:.;200 Parl(Ave., New Yerk, N. Y. 
P'lIbridl{NIXlis Rtleatch, 17 Allied Dr. at RIa. 12B, Dedhllll,Mlss. 
1'hffco/Ford Cup., C & nap StL, Pllllllleiphla, '1., ,!. , 
Airborne Instruments Lab., Div. Cutier-ilammer,lnc., Deer Park; N. Y. 
Avco Corp., 2630 Glendale,Milford Rd., Cincinnati, Ohio 
Beckman Inslrs.; Inc., Elctm, Instis. Div., 2200,Wright Ave., Richhlond, Calif. 
Edwln'lnds. Corp., 11933 Tech Rd.SUver Spring, Md. ' 
Electromagnetic Technology CDI'p., 486 Ellis st.;MI. View, ·Calif. 
Ferranti ·Elsc., Inc., E. Bethpage :tid., Plainview, N: Y. 
Ferranti ltd., Hollinwood, Lanes., Eng. ,,' 
Hughes Aircraft, Aerospice Gp., Centinela Ave: & Teale st,;Culver City, Cal 
~Tel, Inc., 10504 Wheatiey st., Kensington, Md. 
'loral Belrn. Sys., 825 Bronx, River AVe.,· Bronx, 'N. Y. ' 
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Marconi Div., English ElectriC Corp., I Park Ave., New York,.N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto,CeIif. ~., , 
Merrimac Research & Development, In~., 4HairlieJd Pi., W .. Caldliell, N. I. 
Micromega, ,4134 Del Rey Ave., Ven~e, Calif. 
RCA, Defense Ilctrn .. Prods.; Marne Hwy., Morristown, N.J. 
Radio Engineering Labs" 29·01 Borden Ave., long Island City, N. Y. 
Watkins-Iohnson Co" 3333 Hillview, P.-loAlto, Calif. 
Westinghouse Eklc. Corp., Defense Prods:, BIIx 2278, PittsburAh, Pa. 

AMPLIFIERS, PEAK-LIMITiNG 
Burr·BroIDRelaarcll Corp.; Inrt AirpOll~lnd. Pl, Tucsan, Ariz. 
Hybrid Splams Clip., 95 Turace Hall Ave., Barlingten, Mau. ., p 528 
ltIiaco Inc., 735 W. Clinton St., llf11ea, It. Y. . •... : ......•. '. . . p, 532 
lEl Div. Varian, 75 AIi/Oi St, Caplque, N. ,Y ..... ; . . . . . . . . . p 1681 
PhHIIlh:klNml Researcll, 17 Allied Dr: at RIa; 128, Dedhal1l, MaSL 
RHB Beefrenlcs lab lac., 14 Mllhar Blvd .. Faimhlgdale, N. V. ' 
Tele~lgnal Corp., 250 C!.~Park Dr., WI.bury, N. Y. 
Amplifier Corp. of Amellca, \75 FrostSt., Westbury"N. Y. 
CBS Labs., High Ridge Rd., Stamford, Conn. 
Electronic Systems Engrg. Co., 120% N. Cleoeland, Cushing, Okla. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N.Y. 
Monroe Electronics Inc., 5 Vernon st., Middleport, N. Y. 
Stroin Communicirtions Corp., 10th BI Walnut SIs., Chester, Pa. 
Ultra Audio Products, Box 921, Beverly Hills, Celil. 
United Recording Electronics Inds., 11922 Valerio SI., N. Hollywood, Calif. 

AMPLIFIERS, PHOTOCELL .. 
AEllnc., P.O. Box 552, Lansdlle, Pa. 
American Time Produots, 8olova Watch CD" Inc., 

61-211 Woodside Ave, Woodsldt, N. Y. 
Allie. Dellces Inc., 221 FIft~ Sf:, Cambridll, Mm. 
Burr·BroID Resaarcb COI\I., Infl. Alrport'lnd. Pk. Tucson, Ariz. 
Data Dlllce Corp., De,t17, 100 Tech st., HicksvHle, N. Y. 

) Fork stanllard.lnc" 213 Mein St., West Chicago, DL 
Hybrid Systems Corp., 95 Terrace Hall Ave., BlllliDgton, Miss. 
I.tronlc~ Inc., 57 Chapel St., Newton, MaSI. ' 
Kellllley Insblilnents, Inc., 28775 Aurora Rd., Cleveland, Ohil 
Opamp Labs, In S. Alta Vista Blvd. las AiIgIles, CalH. 
"lIIrick/Nexus Research, n Allied Dr. at Rte. 128, Dedham, MasL 

p538 
Rustrak Instr, Div, Gulton Indl. Inc., MUnicipal Alrpart" Mam:hasler, N. H. ~ 
Sensor TechnlloRY, Inc., 1118 Genld Ave.,YaI Nurs, Calif.. ..• p 1774 
Syrecase Electronics Corp., P.O. Bu 586, Syncose, N. Y. 
United Oelector TechnololY, 1732 21st st" SaataMoniea, Calij. 
Acromag, Inc., 30165 Wixom Rd., Wixom, Mich. • • " 
'Aerolite Electronics Corp., 2207 Summij Ave., Union City, N. I. 
Aimes Inds., Inc., Box 73, lockport, III. '~ 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Brower Labs, Inc., 237 Riverview Ave., Waltham, Mass .. 
CentUry Projector Corp., 729 Seventh Ave., New York, N. Y. 
Cintra Physics International.Co., 440 logueAve., MI. View, Calif. 
De·Tec·Tronic Corp., 2512 N. Halsted St" ,Chicago, III. 
Dero Research & Development Cl!rp., Broadway & Park Ave., Huntington, N. Y. 
Electronic Control Corp., 15341 Dale, Detroit, Mich.' ' 
Fidelity Amplifier Co., 1633 N. Halsted SI., Chicago, III. 
Frost Electronics, One Goddard Dr., Rockaway, N. J. 
Guildline Instruments ltd., Box 99,'Smith Falls,Ont., Can. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 

'K & M Electronics Corp., 408 Paulding Ave" Northvale, N. I. 
Machinery Electrification, Inc., 56 Hudson SI.; Northboro, Mass. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pica Rivera, Cal. 
Massey Dickinson Co., Inc., 9·11 Elm St, Saxonville, Mass. 
Mennen-Greatbatch Elctrns. Inc., JOl23 Main SI., Clarence, N. Y. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Perry Amplifier, 138 Fuller St:, Brookline, Mass. 
Photobell Co., Inc., 12M East 22 SI., New York, N. Y. 
PIIotamation, Inc., 280 Polaris Ave., Mountain View, Calli. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Worner Electrn. Devices, Rankin, III. 

AMPLIFIERS. POWER (EXCLUDING HI·FIl 
AU Inc" P.O. Box 552, Lansdale, Pa: 
Aerospace Research IRC., 130 limln St.; Boston, Mass. 
AIIerlcan Time Pr.duct~ Bulova Watch Co., Inc., 

61-20 Woodside Ave, Woodside, N. Y. 
Applied Research,lnc., 76 S. Boyles Ave., Pert,Washington, N. V, p 1651/ 
Ame En&lneulnaCo., P.O.Bu 3759, Torrance,Cant. 
Avanllk Inc., 2981 Copper Rd., San~ta Clara, C~lif •...... '. . . . .. p 513 
Beckman Instr. Inc., HelipolDiv., 2500 Harbor Blvd., Fullerton, Cain. . 

, p 1592 
Baflllllan·lnvertran Div., 3511 MidwaY Dr., SliI DielO, Cain. •• .. p J35~ 
Burr-Brown Re~lrch Corp., Infl. A~port Ind. Pk., Tucson, Ariz., " 
CoCor Electronics Inc., 611 Decibel'Rd., State College, 1'1. p 516,520,521 
CIIllnc., 358 Leland Ave., Plainfield, N. I .... ~ . . . . .. .. ,p 1888-1890 
Cailtemia lam Corp., 3511 Midway Dr., Sin Dillo, talH. 
Calnemla Instruments Corp" J511MldwaY Dr., San Diep, Calit 
CalifGrnla Instrulleuts Co,,", Bin DiY., 3511 MIdway,Dr., Sal 011111. Cal. 

. p 1358 
Cliftln DiY., Marpl. 'at Broadway, Clifton HI~tS., PJ; , , 
Caller Elctrns., lac., 7 Gleason Ave., StamfGrd, Conn •....•.. ~.. ~ p 1657 
ConRor·Wlalleid Corp., Winfield, III. 
Control Teclloology CD. Inc., 41·16 29tUt, 'L I. C., H. Y. 
Crown 1nt'I., Box 1000, Dept. EEM, Elkhart, Ind. . . . . . • .. . • . p 2159 
Data Device Corp., Dept. 17,100 Tech St; Hicksville, H. Y. 

.' . . p 522.523,2665 
Electronic R'seurces;~ InC., 458t COiareli. BlliI,Los Angeles, Cal 
Elgar ColP" 8159 Engineer'Rd-,SanDiago, Caln •. ~.': .. : .. p 1937,1940 
Ferrotran Electronic Co.lnc.;683 Broadway, New York, N. V. .• p 1949 
Harrel Inc., 16 Filcli St., East NolWalk"Cinn. . 

-J/eatb Co., Depll8O, BeDllilHarflir,Micl 
Halt InstrumenlLabs, P.0"B0I'23O, Oconto, WISe. .. :., ..•. : p 1398 
Industrial Coatr.I'Co., Central Ave. at Pineiawn, Fannfiladale,N.Y. 
Industrial Tn! EqUIpI. Co:, 211 BaechwtJod Ave., Pori WasIIlngtan, Ii. Y.': 
Instruments For lildustry, Inc" lSI Toledo st. F,milngdalei H. Y.· • 530 
lIIIaeo Inc., 735 W: Cllntln st., lIIIaca, N.lY. " ..... ~. :: ...... : ';'P' 532 
lohason, E. F, Co.,~923 10th Ave., S.W., Waseea. MImi: ' ,", ... ~, 
Kepco Inc., 131-38 Sanfard AYe., Flusbilll, N. Y. . ' " ',.~ , 

. '. p '1972; 1973,198Si~ 1987 

Kinelogic Corp., 873 S. Fair Oaks, Pasad.JII, CaiR. . .••.•.. :. p 2161 
. LEl Dlv. Varian, 75 Akron St., COplallll" N. Y... • . . • . . • • • .• . P' 1 681 

. Melear Electronics Corporation, 1750 New HlP\Yay;, F8I1IInKllale, N. V. 
, p 535 
Microwave Cavity Labs, Inc.,IO N. Beach Av~, La Grange, III. '.. P 1687 
lIiIlen, lalles, Mfi. Co. Inc., 150 ~ballle·st., Mald.n, Mass. 
NOIIfI HiII$ Bectranlcs InL, Alexander Pl., Bien Cm. Ii. Y; 
Opallp Labs, 172 S. AHa Vistaollvd.; lo$ Angeltt, CaIH. •.•••• p 536 

~ Philflrick/Nelul R.learch, H Allie' Dr, al RIa. 128, D.dham, MaSI. 
~ Pllilco/Ford Corp., C & nIp Sts., Philidelphia, PI. 

Pioneu Magnelicsinc •. 1745 Berke!eySt.,S.ftta,Menlca,.Callf. 
Princaton Applied Restarch Corp., "ox 5115" PriRcaton, N. I. : • .. ~1471 

, aFL IndDstrie~ Camlllunications Div., PIJIetIUIe Rd .. ·Boontoll, if. I. 
p2791 

RFL ladl., lac., ,....IYiIi. Rd:,Ba'iiit., N. I. ~. 
RHB Electrenlcs ~. bIc.t, 94 MIIIWBlvI.; Fanaillldaie. N. Y... p 1~95 
Rmlndustrles Inc.; 1702.AirHrt,"lU.,TaJltIo, Ohio, 
SInger Co., Diehl DiY., Fia'lrQe A",SomalYlUe,N. I. 
Trak Micr_ Corptratillt, 4728 ,Kenaedy Rd. T~p., fll. 
Tranmrmer Elnclninics CD., ~Box 910. Boulder, Col •• 
Unholtz.flickJe Corp., ~O,Whitney Ave., Hamden, Conn •.... :. P 1248 
Vectar,EnginBlirilll, Inc., $8 Brown Ave., SIIrinlfield, N. I. ..... p 2.141 
Villinla Electronics Co., Inc., 2908 Telestar Ct., Fall$ Chorcb,Va. 
Ward leonalll, 31 South St., Mount Vernan, N. Y. 
Atoustech, 2227 N. 31 St, Milwaukee, Wise. 
Acoustronics, Inc., 156 Olive st ... Huntington, N. Y. 
Action Systems Co., 34 Cambridg. SI., Meriden, Conn. 
Acton laboratories, Inc., 531 Main SI., Acton, Mass. 
Advanced Kinetics Inc:, 1231 Victoria SI., Costa Mesa, Calif. 
Alcor, Inc., 215 S. Tioga SI., Ithaca, N. Y. 
Allis, louis Co" Div. Litton Inds., 427 E. Stewart SI., Milwaukee, Wisc. 
Allis, Louis Co., 6702 Industrial loop, Greendale, Wise. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American CommunicaiionsCorp., 178·15 Eveleth Rd" Jamaica, N.~ Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Amperex Elctrn. Corp., Semiconductor & MiClJ)circuits Div .. 

Providence Pike, Slatersville, R. I. 
Amplifier/Corp. of America, 75 Frost St., Westbury, N. Y. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove,N. J. 
Applied Electro Me$nics Inc., 2350 Duke SI., Alexandria, Va. 
Applied Microwave tab, Inc., Andover St., Andover, Mass. 
Argonaut Assocs., Inc. P.O. Box K, Beaverton, Ore. 
Beckman Instrs.,lnc., ElctrD.lnstrs,Olv., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell PA PrOds. Corp., 1200 N. Filth SI., Columbus. Ohio 
Bogen Communications Div .. Lear Siegler, Inc., Box 500, Paramus, N. 1. 
Bogue Electric Mfg. Co., 52 Iowa SI., Paterson, N. I. 
CCA Electronics Corp., 716 lersey Ave" Gloucester, N. I. 
Collins Radio Co., Dallas, Texas' 
Connecticut Consolidated Inds., Inc" 60 Cambridge St., MerideniConn. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Data·Control Systems, Inc., E. liberty St.,Danbury, Conn. 

, Dorsett Electronics, Box 36, Tulsa, Okla. 
Dukane Corp., 103 11th Ave., SI. Charles, III. 
Dynamic Precision Controis Corp., 449 E .. Ma.in 51., Hagerstown, ,Ind. 
Eico Electronic Instrument Co., Inc.; 283'Malta St., Brooklyn, N. Y. 
Bectro·Ceramics, ,Box 15096, Salt Lake City, Utah 
Eleelronics Homes Co., 200 Ciaremont Ave., New York, N. Y. 
Energy System~ Inc., 3180 Hanover St, Stanford Indl: Pk., Palo Alto, Calif. 
Fidelity Amplifier Co., 1633~N. Halsted St., Chieago, III. \ 
General Radio Company, 300 Baker Avt, W. Concord, Mass. 
Glentek, Inc., 1557 7th st., Santa Moni~; Calif. 
Goerz Optical CO;,lnc:,.301 Alpha Dr., Pittsburgh, Pa. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
Hamilton Elctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Apparatus Cant Div., 2701 Fourth Ave., S., Minneapoiis, Minn. 
Instruments Inc., 3434 Midway Dr., San'Diego, Calil. 
International Radio & Elctrns. Corp., 1718 W. Mishawaka Rd., Elkhart, Ind. 
Keltron Corp., 225 Creseent SI., Waltham, Mass. 
K~tier Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. 
Knapton Assocs.,11 Mulberry st., Nashua, N. H. 
Krohn·Hite Corp:, 580 Massachusetts Ave., Cambridge, Mass. 
Langevin, 180r E. Carnegie Ave" Santa Ana, Calil. 
lear Sieg/er, Inc., 3171 S. Bundy Dr., Santa Monica, Calij, 
leland Airborne Products, Div. of AMF Co., Box 128, Vandalia; Ohio 
ling Electrooics, 1$15 S .. Manchester Ave., Anaheim, Calif. 
Litlen Inds., Electron rube Div., 96IJ Industrial Rd., San, Carlos, Cal. 
MB ElectronicS, Box 1825, New Haven, Conn. '. ' 
McFadden llectronics Co., 8953 S. Atlantic Blvd., South Gate, Calif. 
Merchint, R. C. Co., Box 246, Carmel Valley, Calif. 
Micro·Tel Corp., 1406 Shoemaker Rd;, Baltimore, Md. 
Nil Research, Inc., 1510 s.~ lyon St., Santa Ana, Calif. 
Neptune Electronics Co.; 30 West' 15 St., New York, N. Y. 
Newcomb Audio Products t.o" 12881 Br~dIey Ave., Sylmar, Calij. 
Nylron, Inc" }~5 Sari Antonio'Rd., Palo Alto, Calif. 
Olektron COrp., Box 245, Dudley, Mass. 
Optimation Inc., 9421 Telfair Ave.,Sun Valley, Calif. , 
Pastar~a Div. Analog Devices, Inc., 221 Fifth St, Cambrldge"Mass. 
Perry Amplifier; 138 FuJler,S!.,Brookline, Mass. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Onl., Can. 
Power Control Corp., Sox 11432; Pittsb~rgh; Pa. ' 
Precision Elctms.; Inc., 9101 King Ave., Franklin Park; III. 
Quindar Eleclronies Inc., 6nJadem Rd" Spring/ieid,N. I. 
RF Communications Inc., 1680 University Ave .. Rochester, N. Y. 
RF Comms., Inc., 1680 University Ave.:RQchester; N. Y. 
Rho Engineering CO.,2234 Colby Ave" . los Angeles, .Cal. 
RCA, Defense Elctrn.P/ods,. Marne Hm., Morristowh, N..I. " 

~ R. C. A. Brdcst & Comm. Prods., front & Cooper Sts.; Camden; N. I. 
Randam Electronics; I~c.,' 3091 Shad'/crest Dr.,eincinnati, Ohio " 
Reflex Controls Corp.j 15 'stepar PI.,~Huntington Sta.,1'I. Y.' 
Resdel EngirieeringCorp.i 'Boi 24000; Pasads!1ll, Cllif. 
Robicon Corp., Plum 'Industr~1 Par~ Pittsburgh, Pa. 
Rohde & Schwarz Sales Co., 111. Lexin~on Ave., PasSaiC; It:. I. 
SBD Systems, Inc., 90 ,Rome ,SI., Fami/Rgdale, N, Y. 
Schlurnberger Overseas ~M~H, 211 Park ,Ave., Scotch Plains; N. J. 
Scott Instr. Labs., IIIPoWdermili Rd., Maynard, Mass. 
Singer-General PreCision Inc." 1150 McBride,Ave., little Falls,.N. I. 
Strom Communications Corp" 10th & WalnO! Sts.,~ Chester, Pa. 



Sweo Assocs. Inc., 465 Convention Way, Redwood City, Cain. 
Taffet Electronics, Inc., 27·01 Brooklyn-Oueens Expwy., W., Woodside, N. Y. 
Tech·Master Corp., 633·33 98 Pl., Forest Hills, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tel·lnstrument Elctms. Corp., 728 Garden St., Carlstadt, N. J. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 
Translab, Inc., 4740 Federal Blvd., San Diego, Calif. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
University Sound, Div. LTV, Box 26105, Oklahoma City, Okla. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varo General, Garland Bonk·Bldg., Garland, Tex. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Visual Elclns. labs, 40 N. Daisy Ave., Pasadena, Cal. 
Webster Electric Co., Inc., 1900 Clark St, Racine, Wisc. 
Weston Instrs. Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Wide Range Elctms. Corp., 12200 Oorsett Rd., Maryland Hgts., Mo. 
Zonic Technical labs., 965 N. Bend Rd., Cincinnati, Ohio 

AMPLIFIERS, PUBLIC ADDRESS 
Crown 1nl'l., Box 1000, Dept EEM, Elkhart, Ind. 
Melcor Electronics Corporation, 1750 New Highway, Farmingdale. N. Y. 

p 535 
Nippon Elec. New York Inc., 200 Park Ave., New York, H. Y. 
Virginia Electronics Co., Inc., 2908 Telestar Ct, Falls Church, Va. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Aimes Inds., Inc., Box 73, Lockport, III. 
Aleor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Applied Electro Mechanics Inc., 2350 Duke St., Alexandria, Va. 
Audio Equip. Co., Inc., 75 Harbor Rd., Port Washington, N. Y. 
Bell PA Prods. Corp., 1200 N. Fifth St., Columbus, Ohio 
Bogen Communications Div., Lear Siegler. Inc., Box 500. Paramus, N. J. 
Bozak, R. T. Mfg. Co., Box 1166, Darien, Conn. 
Browning lab,., Inc., Box 310, Laconia, N. H. 
Chamberlain Mfg. Corp., 5740 N. Tripp Ave., Chicago, III. 
Connecticut Consolidated Ind,., Inc., 60 Cambridge St., Meriden, Conn. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dukane Corp., 103 11th Ave., St. Charles, III. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Electronic Systems Engrg. Co., J20Y, N. Cleveland, Cushing, Okla. 
Fanon Elctm. Inds., 439 Frelinghuysen Ave., Newark, N. J. 
Femco, Inc., Box f, Irwin, Pa. 
GaHronics Corp., Box 31, Reading, Pa. 
Hamilton Elctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Intemational Radio & Elctrns. Corp.,1718 W. Mishawaka Rd., Elkhart,lnd. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Karg laboratories, Inc., 162 Ely Ave., Norwalk, Conn. 
langevin, 1801 E. Carnegie Ave., Santa Ana, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Loge Electronics, 2171 W. Washington Blvd., los Angeles, Calif. 
Micro-Magna Elctms., 3311 Perkins Ave., Cleveland, Ohio 
Midwest Audio Corp., 5707 W. Division, Chicago, III. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville, Md. 
Nelson-Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Newcomb Audio Products Co., 12881 Bradley Ave., Sylmar, Calif. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Precision Elctms., Inc., 9101 King Ave., Franklin Park, III. 
RCA, Defense Elctm. Prods., Mame Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
SBO Systems, Inc., 90 R,me St., Farmingdale, N. Y. 
Schindlers, 195 Greenfield Ave., los Angeles, Calif. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
Tape·Athon Corp., 523 S. Hindry Ave., Inglewood, Calif. 
T ech·Master Corp., 633·33 98 PI., Forest Hills, N. Y. 
Trurone Elctrns., Inc., 14660 Raymer St., Van Nuys, Calif. 
Ultra Audio Products, Box 921, Beverly Hills, Calif. 
University Sound, Div. LTV, Box 26105. Oklah,ma City, Okla. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 
Webster Electric Co., Inc., 1900 Clark St., Racine, Wisc. 
Wide Range Elctms. Corp., 12200 Dorsett Rd., Maryland Hgts., Mo. 

AMPLIFIERS, PULSE 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Analog Devices Inc., 221 Fifth St., Cambridge, Mass. 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, H. Y. 
Arvee Engineering Co., P.O. Box 3759, Torrance, Calif. 
Burr·Brown Research Corp., Inl'l. Airport Ind. Pk., Tucson, Ariz. 
C·Cor Electronics Inc., 60 Decibel Rd., State College, Pa. P 516,518-521 
CML Inc., 350 Leland Ave., PlaInfield, H. I. •............... P 1890 
California Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Chronetlcs, 500 Nuber Ave., Mt. Vernon, H. Y. 
Clevlte Corp., Brush Insts. Div., 37th & Perkln~ Cleveland, Ohio P 1563 
Cohu Electronics Inc., Box 623, San Diego, Calil. 
E·H Research Laboratories Inc .. Box 1289, Oakland, Calif. ..... P 1370 
Electronic Resources, Inc., 45&1 Colorado Blvd., Los Angele~ Cal. 
Elgar Corp., 8159 Engineer Rd., San Diego, Calil. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 
Honeywell Test Instruments DiY., Box 5227, Denver, Colo. .... P 1403 
Inlodex Incorporated, 7 Cherry A,e., Waterbury, Conn. 
Instruments For Industry,lnc., 151 Toledo St., Farmingdale, N. Y. 
Keithley Instruments, Inc., 28175 Aurora .Rd., Clellliand, Ohio 
LEL Div. Varian, 75 Akron St., Copiague, N. Y. . . . . . . . • . . . .. . P 16BO 
Microson;cs Inc., &0 Winter St., Weymouth, Mass. 
Microwave Cavity Labs, Inc., 10 H. Beach Ave., La Grange, III. 

P 1686,1687 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RHG Electronics Lab Inc., 94 Mllllar Blyd., Farmingdale, N. Y. .. P 1702 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Solid Stale Elcirn. Corp. 15321 Rayen St., Sepulveda, Cal •. _ . . P 2793 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 

Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Allis, Louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
Applied Electro Mechanics Inc., 2350 Duke St., Alexandria, Va. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
AvCD Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 

"Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vemon, N. Y. 
Computer Test Corp., 3 Computer Dr., Cherry Hill, N. J. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Crystalab Prods. Corp., 19 Legion PI., Rochelle Park, N. J. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
EG & G Inc., 35 Congress St., Salem. Mass. 
Eimac, 301 Industrial Way, San Carlos. Calif. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
General Instrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Intemational Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Johnston Labs., Inc., 3 Industry la., Cockeysville, Md. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
lP Associates, Inc., 11830 W. Pico Blvd., Los Angeles, Calif. 
LeCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Locus, Inc., 906 W. College Ave., State College, Pa. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Matrix Div., Schafer Elctms., 9119 De Soto Ave., Chatsworth, Calif. 
Mennen-Greatbatch Elctms. Inc., 10123 Main St., Clarence, N. Y. 
Metcom, Inc., 76 lafayette St., Salem. Mass. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Producls Group, l15 Old Country Rd., Carle Place, N. Y. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
Narco Avionics, Commerce Dr., Ft. Washington, Pa. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd st. Pike, Southampton, Pa. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Optima, Inc., 258 N. Main St., Ambler, Pa. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Ril Elctms., Inc., Street Rd. at 2nd st. Pike, Southampton. Pa. 
RCA, Defense Elctm. Prods., Mame Hwy., Morrist,wn. N. J. 
Randa", Electronics, Inc., 3091 Shadycr"t Dr., Cincinnati. Ohio 
Reactor Controls Inc., Box 427, Oak Ridge, Tenn. 
Rodale Electronics, Inc., 603 Chestnut St., Garden City, N. Y. 
Scientilic Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn: 
Signetics Corp., 811 E. Arques Ave., Sunnyvale, Calif. 
Solid State Radiations, Inc., 2261 S. Carmelina, Los Angeles, Calif. 
Spencer·Kennedy Labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Strom C,mmunications Corp., 10th & Walnut Sts., Chester, Pa. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Taffet Electronics, Inc., 27·01 Brooklyn-Queens EKpwy., W., Woodside, N. Y. 
Telemet Co., 185 Dixon Ave., Amityville, N. Y. 
Tennelec, Inc., Box 0, Oak Ridge, Tenn. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Videon Corp., 140 E. Main St., Huntington, N. Y. 
Visual Elctros. Corp., 356 West 40th St., New York, N. Y. 

AMPLIFIERS. PULSE·LlMITING 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Burr·Brown Research Corp., Int'l. Airport Ind. Pk., Tucson, AriL 
Caber Elctrns., Inc., 7 Gleason Ave., Stamford, Conn. ........ P 1657 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. 
Philco/Fonl Corp., C & Tioga Sts., Philadelphia, Pa. 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Optical Eleclronics Inc., Box 11140, Tucson, Ariz. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown. N. J. 
Randam Electronics, Inc., 3091 Shadycrest Dr., Cincinnati, Ohio 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 

AMPLIFIERS. RADAR-SEE AMPLIFIERS, 
MICROWAVE 

AMPLIFIERS. RECORDING-SEE 
AMPLIFIERS A·F {EXCLUDING HI.FII 

AMPLIFIERS, RESOLVER,-
SEE AMPLIFIERS. SERVO 

'AMPLIFIERS. R·F 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St., Boslon, Mass. 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
Arm Engineering Co., P.O. Box 3759, Torrance, Calif, ...... . 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, H. Y. 

p 1647 
P 1651 
p 505 

Avanlek Inc., 2981 COlIper Rd., Santa Clara, Calif. ........... P 513 
C.cor Electronics Inc., 60 Decibel Rd., State College, Pa. 

p 516,517,519-521 
Data Device Corp., Dept 17, 100 Tech St, Hicksville, N. Y. .... p 523 
E & M Laboratories, 5388 Sterllnl Center Dr., Westlake Village, Cal. 
Electronic Resources, Inc., 45&1 Colorado Blvd., Los Angeles, Cal. P 1667 
Frequency Engineering labs, P.O. Box 527, Farmingdale, H. I •... p 1674 

AMPLIFIERS. R·F 

General Electric Co .. Elctro. Camp. Sales oper., 1 Rim Rd., Schenectady, N. Y. 
Heath Co .. Dept 180, Benton Harbor, Mich. 
HoneYWell Test Instruments Di •. , Box 5227. Denver, Colo. .... P ·1403 
Instruments For Industry. Inc., 151 Toledo St., FarminRdale, N. Y. P 530 
lohnson, E. F .. Co .. 1923 10th Ave., S.W., Waseca, Minn. 
Kay Electric Co .. Maple Ave., Pine Brook, H. I. . . . . . . . . . . . . p 1422 
KeRhley Instruments, Inc., 28715 Aurora Rd., Cleveland, Ohio 
LEL Dlv. Varian, 75 Akron St, Copiague, H. Y. ........ P 1679,1682 
Lorch Electronics Corp., 105 Cedar La., Englewood, N. I. 
Mlcrosonlcs Inc., &0 Winter St., Weymouth, Mass. 
Microwave Cavity labs, Inc., 10 N. Beach Ave., la Crange, III. P 1687 
Millen, lame~ Mfg. Co. Inc. 150 Exchange St, Malden, Mass. 
Parzen Research Inc., 48 Urban Ave., Westbury, H. Y. 
Phllco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RBM Controls Div., Essex Inl'l. Inc., 131 Godfrey, lORansport. Ind. 
RHG Electronics lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 

p 1702.1703 
Rewe Industries Inc., 1702 Airport Hwy .. Toledo, Ohio 
Servo Corp. 01 America, 111 Hew South Rd., Hicksville, H. Y. ... P 1708 
Solid State Elctrn. Corp., 15321 Rayen St, Sepulveda, Cal. 
Sprague Electric Co., 481 Marshall St., H. Adams, Mass. 
Superior Mig. & Instr. Corp., 36-07 20th Ave., L I. C., H. Y. 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla. 
Virginia Electronics Co., Inc., 2908 Telestar C\., Falls Church, Va. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Ailec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Amperex Elctm. CorP .. Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Applied Microwave tab, Inc., Andover St., Andover, Mass. 
Arenberg Ultrasonic lab., Inc., 94 Green St., Jamaica Plain, Mass. 
Arvin Industries, Inc., 13th SI. & Big Four Railroad, Columbus, Ind. 
Autronics Corp .• 180 N. Vinedo Ave., Pasadena. Calif. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati. Ohi, 
BF 8ectronics, 415 S. Nardo, Solana Beach, Calif. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol. Pa. 
Beckman Instrs., Inc., Elctm.lnstrs. Div., 2200 Wright Ave., Richmond. Calif. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont., Can. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Comdel Inc., Beverly Airport, Beverly, Mass. 
Communication Systems Corp .• 8100 N. Lehigh Ave., Morton Grove, III. 
Conductron Corp., 2600 North 3rd St., Sf. Charles, Mo. 
Conic Corp., 9020 Balboa Ave., San Diego, Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Data-Control Systems, Inc., E. Liberty St., Danbury, Conn. 
Defense Elctrns., Inc., Rockville, Md. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dorsett Electronics, Box 36. Tulsa, Okla. 
EMF Systems, Inc., Box 1009, State College, Pa. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
Electronics, Missiles & Comms., Inc., Box 116, White Haven, Pa. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Md. 
Essex International, Elctm. Sys .• Mt. Vemon Rd., Evansville. Ind. 

·.Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Farinon Electric, 935 Washington SI., San Carlos, Calif. 
Finney Co .. 34 W. Interstate SI., Bedford, Ohio 
Gavin Instrs., Inc., Box 413, Somerville, N_ J. 
General Instrument of Canada Ltd., 151 Weber St., S. Waterloo, Ont., Can. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600. Hicksville, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord. Mass. 
HRB-Singer, Inc., Science Park, Slate College, Pa. 
Hatstrom Technical Prod., Inc., 4616 Sante Fe St., San Diego, Cal. 
Hammarlund Mfg. Co., 73·GG Hammarlund Dr., Mars Hill, N. C. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach. Fla. 
Instrument Lab~ Corn .. 315 W. Walton Pl., Chicago, III. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Ilek Corp., 10 Maguire Rd., Lexington, Mass. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia. Pa. 
Ka" Electronics Corp., 2250 Charleston Rd., Mt. View, Calif. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lP Associates, Inc., 11830 W. Pica Blvd., Los Angeles, Calif. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Linear Systems, Inc., Box 1103, Watsonville, Calif. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Locus, Inc., 906 W. College Ave .. state College. Pa. 
Loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove,lnd. 
Meguro Denpa Sokki K. K., 51 2·chome, Meguro·ku, Tokyo. Jap. 
Melabs, 3300. Hillview Ave., Palo Alto, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield Pl., W. Caldwell, N. J. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. f. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlingto~, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Microwave Products Group, l1501d Country Rd., Carle Place. N. Y. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Oklahoma Aerotronics, Int., 632 Pennsylvania Ave., Hartshorne, Okla. 
Olektron Corp., Box 248, Dudley, Mass. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
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AMPLIFIERS, R·F {Cont'dl 

Parzen Research, Inc., 48 Urban Ave., Westbury, N. Y. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Pickard & Burns Elttrns., 103 Fourth Ave., Waltham, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
RF Comms., Inc., 1680 University Ave., Rochester, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Radio Engineering labs., 29·01 Borden Ave., Long Island City, N. Y. 
Radio Research Co., 189 Mt. Pleasant Ave., Rockawav. N. J. 
Randam Electronics, Inc., 3091 Shadycrest Dr .• CinCinnati, Ohio 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Republic Elctrn. Inds. Inc.,575 Broad Hollow Rd., Huntington, N. Y. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco. 35GA Commack Rd .• Deer Park, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Round Hill Assoc., Inc., 325 Hudson St., New York, N. Y. 
Ruxton Elctrh·s. Co., 2420 N. Rosemead Blvd., S. EI Monte, Calif. 
Signetics ,Corp., 811 E. Arques Ave., Sunnyvale, Calif. 
Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio labs, Ltd., 122 Ray,tte Rd., Maple, Ont, Can. 
Spencer·Kennedy labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 
Standard Electronics Corp., Box 677, Freehold, N. J. '/ 
Standard Winding Co., 44-62 Johnes St., Newburgh, N. Y" 
Systems Res. labs, Inc., 7001 Indian Ripple Rd" Dayton, Ohio 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Texas Microelectronics, 1220 Majesty, Dallas, Tex. 
Trans-Aire Elctrns., Inc., 85 Denton Ave., New Hyde Park, N. Y. 
Translab, Inc., 4740 Federal Blvd., San Diego, Calif. 
Varian Assncs., 611 Hansen Way, Palo Alto, Calif. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Waters Conley Co., Inc" 501 1st Ave., N.W., Rochester, Minn. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Wiltron Co., 930 East Meadow Dr., Palo Mo, Calif. 
Winegard Co:, 3000 Kirkwood St., Burlington, Iowa 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

AMPLIFIERS, SAMPLE & HOLD 
Analog Devices Inc., 221 Fifth St., Cambridge, Mass. ..... p 508.509 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, Cain. ........ p 764 
Austren, Inc., 10214 H. Interregional Hwy., Austin, Tex. 
Burr·Brown Research Corp., Inl'L Airport Ind. Pk., Tucson, Ariz. P 514 
California Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Data De.lce Corp., Dept 17, 100 Tech St, Hicks.ille, N. Y. .... p 776 
Dalalron, Inc., 1582 Reynolds St, Santa Ana, Calif. / 
E·H Research Laboratories Inc., Box 1289, Dakland;'Calif. 
Electronic Components DiY., Unned Aircraft, Trevose, Pa. P 2630,2632 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. .. P 528 
Intronlcs, Inc., 57 Chapel St., Newton, Mass. . . . . . . . . P 531 
Ithaca Inc., 735 W. Clinton St, Ithaca, N. Y. . ..•....•..•.•. p 532 
Newport Labs., Inc., 630 E. Young St, Santa Ana, Calif. 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

Princeton Applied Research Corp., Box 565, Princeton, N. J. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. ....... . 
Raytheon Computer, 2700 South Falrview,St., Santa Ana, Calif. 
Scientific Data Systems Inc., 701 S. A.iation BI., EI Segundo, Cal. 
United Ain:raft Corp., Eleetronics COlllPOnents DiY., Trevose, Pa. 

P 538 

P 537 
P 797 
P 801 

P 2630,2632 
Adage, Inc., 1079 Commonwealth Ave., Boston, Mass. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Bio·Medical Elctrns., Inc., 653 Lofstrand la., Rockville, Md. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Burns & Towne, Inc., 18·36 Granite St., Haverhill, Mass. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., Westwood, Mass. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
GPS Instrument Co., Inc., 14 Burr St., Framingham, Mass. 
Geo Space Corp., 5.03 Glenmont Or., Houston, Texas 
Gralex Inds., Inc., 28 Di Tomas Ct., Copiague, N. Y. 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Microwave/Systems, Inc., 1 Adler Or., E. Syracuse, N. Y. 
Navcor Inc., Valley Forge Ind. Pk., Norristown; Pa. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Pastoriza Div. Analog DeVices, Inc., 221 Fifth St, Cambridge, Mass. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Redcor Corp., Box 1031, Canoga Park, Calif. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Union Carbide Elctrns., Semi. Dept., 8888 Balboa Ave., San Diego, Cal. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

AMPLIFIERS, SERVO 
Airpax Electronics, Inc., Seminole Dlv., Box 8488, Ft Lauderdale, Fla. 
Analog Devices Inc., 221 Fiftb St, Cambridge, Mass. 
Automation Development Co., 9905 W.Jefferson Blvd., Culver City, CaIH. 
A.len Inc., 58-15 Northero Blvd., Woodsid" H. Y. 
Beckman Instr. Inc., Helipat DiY., 2500 Harbor Blvd., Fullerton, Calif. 
Beblman~nvertronDiv., 3511 Midway Dr., San Diego, Calif. 
Bowmar Instrument Corp., 8tJOO Bluffton Rd., Ft. Wayne, Ind. 
Bulm Watch Co., Inc., Elctrns. DiY., Servo Prods., 61·20 Woodside Ave., 

Weodside, N. Y. "" .......... """ .. " .. ,,.. P 2657-2659 
Burr·Brown Research Corp., Inl'L Airport Ind. Pk., Tucson, Ar~. 
Cliftan Div., Marple at Broadway, Clifton HgMs., Pa. 
Computer Instr.Carp., 92 Madison Ave., Hempstead, N. Y. 
Control Tecbnology Co. Inc., 41·16 29th St, L I. C., N. Y. ..... P 2662 
Crown Int'I., Box 1000, Oept. EEM, Elkhart, Ind. p 2159 
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Data Device Corp., Dept. 11, 100 TeeHt, Hicksv"le, N. Y. "" P 2665 
EMR.Hatboro, E. County Line Rd" Hatboro, Pa. 
EleetronieComponents Div., United Ain:raft, Trevose, Pa. P 2630, 2632 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. ....•...... P 1940 
GAP Instrument Corp., 17 Brooklyn Ave., Westbll1l, N. Y. 
Hyluid Systems Corp., 95 Ternee Hall Ave., Burlington, Mass. 
Industrial Control Co., Central Are. at Plnelawn, Farmingdale, N. Y. 

P 2668 
Imnles, Inc., 57 Chapel St, Newton, Mass. 
Julie Researcb Lab Inc., 211 W. 61st St, New York, N. Y. 
Kepco Inc., 131-38 Sanfllrd Ave., flushing, N. Y. 
Magnetico Inc., 8 Ricbter Ct, E. Northport, N. Y. 
Melcor Electronics Corporation, 1750 New Highway, Farmingdale. H. Y. 

p 535 
Natel Elctrn. Industries, Inc., 7121 Gerald Ave., Yan Noys, Calif. 
Opamp Labs, 112 S. Alta Vista Blvd., Los Angeles, CalH. 
PhUbrlck/Nexus Resean:h, 17 Allied Dr. at Rte. 128, Dedham, Mass. 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Scientific-ltlanta Inc:, Bex 13654, Atlanta, Ga. 
Servo Development Corp., 2 WIRIs Ct, Hlcksvflle, H., Y. 
Singer Co., Diehl DiY., Finderne Ave., SomervnJe, N.l. ...... P 1764 
Superior Mfg. & Instr. Corp., 36-07 28th Ave., ll. C., N. Y. 
Tbeta Instrument Corp., Fairfield, N. J. 
Transformer Electronics Co., Box 910, Boulder, Calo. 
Trio laboratories Inc., 80 DuPont St, Plalnvltw, H. Y. 
Unboltz·Dickie Corp., 311G0 Whitney Ave., Hamden, Conn. ...... P 1248 
United Aircraft Corp., Electronics Components DiY., Trevose. Pa. 

P 2630,2632 
Weston·Transicoll Components DIY., Worcester, Pa. .......... p 2678 
ACTOmag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Advance Instr. Corp., 1707 f St., Belmar, N. J. 
Aetna Elclrns. Corp., Readington Rd., N. Branch, N. J. 
Allegri·Tech, Inc., 141 River Rd., Nutley, N.1. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bell Aerosystems Co., 4515 Superior Ave., Cleveland, Ohio 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell &' Howell Co., 1400 S. Shamrock St., Monrovia, Cal. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Bergen labs., Inc., 60 Spruce St., Paterson, N. J. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
C. G. S. Scientific Corp., Industrial Blvd., Southampton. Pa. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Coast Electronics, Inc., 1305 Fiftfi St., Manhattan Beach, Calif. 
Collins Radio Co., Dallas, Texas 
Computer Dynamics, Inc" 179 Water St., Torrinlrton, Conn. 
Controlotron Corp., 35 central Ave., Farmingdale, N. Y. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dynamic Precisian Controls Corp., 449 E. Main St., Hagerstown, Ind. 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 
EMR Div., Box 223, Princeton, N. J. 
Farrand Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Gnerz Optical Co., Inc., 301 Alpha Dr., Pittsburgh, Pa. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Henschel Cotp:, 14 Cedar St, Amesbury, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
Honeywell, Apparatus Cant. Div., 2701 Fourth Ave., 5., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Instrument Div" Sanders Ass~" Inc .. Grenier Field. Manchester, N. H. 
International Radio & Elctrns. Corp., 1718 W. Mishawaka Rd., Elkhart, Ind. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
Kell, George, Ltd., 48, Lesmill Rd., Don Mills, Ont., Can. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Kistler Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
loral Eictrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Lundy Elecl.& Systems, Inc., Robert la., Glen Head, N. Y. 
MB Electronics, Box 1825, New Haven, Conn. 
Magnedyne, Inc., 5580 EI Camino Real, Carlsbad, Calif. 
Maurey Instr. Corp., 4555 West 60th St., Chicaga, III. 
Mayberry Electronics Co., 543 W. Manchester Blvd., IngleWOOd, Calif. 
McFadden Electronics Co., 8953 S. Atlantic Blvd., South Gate, Calif. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
National Water Lift Co., 2220 Palmer Ave., Kalamazoo, Mich. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Reflex Controls Corp., IS Stepar PI., Huntington Sta., N. Y. 
Republic Elctrn. Inds. Inc., 575 Broad Hollow Rd., Huntington, N. Y. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls,N. J. 
Sperry Marine Sys. Div., Rte. 29 North '& Hydraulic Rd., Charlottesville, Va. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
Sunshine Scientific Instruments, Inc.,181O Grant Ave., Philadelphia, Pa. 
Sweo Assocs. Inc., 465 Convention Way, Redwood City, Calif. 
Taylor Instr. Process Control Div., 95 Ames, St., Rochester, N. Y. 
Thwing·Albert Instr. Co., 10960 Dutton Rd., Philadelphia, Pac 
Westamp, Inc., 1542 15th St., Santa Monica, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Zonic Technical labs., 965 N. Bend Rd., Cincinnati,Ohio 

AMPLIFIERS, SINGLE SIDEBAND 
Applied Research, Inc., 78 S. BQles Ave., Port Washington, N. Y. 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, CIlif. .......... P 512 
Electronic Resoun:es, Inc" 4561 Colorado Blvd" Los AlI!eles~ Cal. 
Heatb Co., Dept. 180, Benton Harbor, Mich. 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
LEL Div. Varian, 75 Akron St., Copiague, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., Hew York, H. Y. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave:, Miami, Fla. 
Avco Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
BF ElectroniCS, 415 S. Nardo, Solana Beach, Calil. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
CCA Electronics Corp., 716 JerSey Ave., Gloucester, N. 1. 
Comdellnc., Beverly Airport, Beverly, Mass. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
FRllnc., 1890 Embarcadero Ave., Palo Alto. Calif. C 

Galaxy Electronics, 10 South 34th St., Council Bluffs. Iowa 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St., San Diego, Cal. 
Hammar~nd Mfg. Co., )3.88 Hammarlund Dr., Mars Hill, N.C. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Linear Systems, Inc., Box 1103, Watsonville, Calif. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
RF Communications Inc" 1680 University Ave., Rochester, N. Y. 
RF Comms., Inc., 1680 University Ave., Rochester, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense Elctrn.Prods., Marne Hwy., Morristown, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Technical Material Corp., Box 142, Mamaroneck, N. l 

AMPLIFIERS, STANDING WAVE 
Amperex Elltrn. Corp., ~30 Dully Ave., Hicksville, H. Y. 
Nania Microwave Corp., Plainview, N. Y •. " . . . . . . . . . . . . P 1689 
Welnschel Engrg. Co. Inc., P.O. Box 577, GaHhersbuJ1, Md. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 150IPage Mill Rd., Palo Alto, Calif. 
Hughes Aircratt,Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. 1. 
Taffet Electronics. Inc., 27·01 Brooklyn.Queens Expwv .. W., Woodside, N. Y. 

AMPLIFIERS, STRAIN GAUGE 
Alrpax ElectroniCS, Inc., Seminole Dlv., Box 8488, Ft lauderdale, Fla. 
Analog Devices Inc., 221 Fifth St., Cambridge, Mass. .•... . . P 506 
Astrodata, Inc., 240 f. Palais Rd" Anaheim, Calif. ...... P 512.2838 
B & K Instruments, Inc., 5113 West 1641b St., Cleveland, Ohio.. P 1336 
Burr·Brown Research Corp., Int'!. Airport Ind. Pk., Tucson. Ariz. 
California Instrs. Corp" 3511 Midway Dr" San Diela. Calif. 
California Instruments Corp., 3511 Midway Dr" San Diego, Calif. 
Clevite Corp., Brush Insts. Div., 37th & Perkins, Cleveland, Ohio 
Control Technology Co. Inc., 41-16 29th St, L I. C" N. Y. 
Data Device Corp., Dept. 17, 100 Tech St, Hicksville. N. Y. •... P 523 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk" Cal. 

[ctron Corp., 8070 Engineer Rd., San Diego, Calif. . ......... . 
Fairchild Contrels, 225 Park Ave., Hicksville, N. Y. 
Hon,eywell Test Instruments Div .. Box 5227. Denver. Colo. . 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. 
INCOR Instrumentation Amplifiers & Supplies. Inc., 

P 524 
P 527 

P 1403 

29 Newtown Rd., Plainview, H. Y. ...................... P 1404 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 
lntronics, Inc., 57 Chapel St, Newton, Mass. 
Ithaco Inc., 735 W. Clinton St, Ifhaca, N. Y. ............ P 532,533 
KeHhley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Kepco Inc., 131-38 Sanford Ave., Flushing, H. Y. 
Natel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. P 789 
Newport labs., Inc., 630 E. Young St., Santa Ana, Calif. 
PPM Inc., 701& Euclid Ave., Cleveland, Ohio 
Philbrick/Nexus Research,17 Allied Dr., at Rte. 128, Dedham, Mass. 
Pioneer Magnetics Inc., 1745 Berkeley St., Santa Monica, Calif. 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. 
Rockland labs., Inc., Box 57,Tappan, N. Y. ... . P 1307 
Rosemount Plug·ln Inc., Component Sales, 1416 lebanon Rd .. Nashville. Tenn. 
Solid StateElctrn. Corp" 15321 Rayen St" Sepulveda. Cal. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
Bay laboratories, Inc., 20160 Center Ridge Rd., Cleveland, Ohio 
Beckm~ Instrs.,lnC., EJetrn.lnstrs. Di~, 2200 Wright Ave., Richmond, Calif. 
Bell &jllowell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell Howell Co., 1400 S. Shamrock St., Monrovia, Cal. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
C·E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
C. G. S. Sci~ntific Corp., Industrial Blvd., Southampton. Pa. 
California Electronic Mfg. Co., Box 555. Alamo. Calif. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral St •. ; Tulsa, Okla. 
Computer Dynamics. Inc" 179 Water St., Torrington. Conn. 
Data·Control Systems, Inc., E. liberty St., Danbury, Conn. 
Datum, Inc., 170 E. liberty Ave., Anaheim, Calif. 
Daytronic Corp., 2875 Culver Ave., Kettering. Ohio 
Dixson, Inc., Box 1449"Grand Junction, Colo. 
Doric Scientific Corp., 7969 Engineer Rd .• San Diego, Calif. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 
Ellis Associates, P. O. Box 77, 67 lincoln Ave., Pelham, N. Y. 
Fairlane Electronics, Inc., Box 335; long Valley, N. 1. 
Gultonlnds., Engrd. Magnetics Div., 13041 Cerise Ave.,Hawthorne, Cal. 
Gulton Inds., Inc., Instrum. Div., 1644 Whittier Ave" Costa Mesa, Cal. . 
Hewlett·Packard Co., 150IPage Mill Rd., Palo Alto, Calif.. 
Industrial Electronetics Corp., 1363 S. Patrick Dr., 'Satellite Beach,Fla. 
Information Instruments, Inc., 62 Enterprise Or., Ann Arbor, Mich. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 



Kell, George, ltd., 48 lesmill Rd., Don MUls. Ont., Can. 
Kistler Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. 
MB Electronics, Box 1825. New Haven. Conn. 
Marathon Instruments Div., 9626 E. Beverly Rd., PieD Rivera, Cal. 
Matrix Corp., 520 Norlllllth Ave. Baech Grove, Ind. 
Mayberry Electronics Co., 543 W. Manchester Blvd •• Inglewood. Cal~. 
MeMen-Grea1batcb Elctms. Inc •• 10123 MaiA St. Clarence. N. Y. 
Minnetech labL fn~. 6140 Wayzata Blvd.. Minneapolis. Minn. 
Monroe Electronics Inc .• 5 Vernon St. Middleport, N. Y. 
Neff Instrument Corp .• 1086 E. Hamilmn, Rd .• Duarte. Calil. 
Nytron. Inc •• 795 San Anlonio Rd .• Palo Aim. Cal~. 
Photron Instrument Co.. 6516 Detroit Ave •• Cleveland. Ohio 
Polyphase Instr. Co., 126 E. Fourth St. Bridgeport. Pa. 
Qualidyne Corp.. 3699 Tahoe Way. Santa Clara. Cal~. 
RdF West. 9371 Kramer Ave •• Westminster. Calif. 
Rawco Instruments. In~. Box 1286. Fort Worlll. Tex. 
Rosemount Engineering Co •• 4900 West 78th St. Minneapolis. Minn. 
SalHli Instr. Co., ltd., Enokl Bldg •• 2-chome 223-2 NbhJ.Okubo. 

ShinJuku-ku, Tokyo 160, Japan 
Saturn Electronics Corp .• 3111 Benton st, Garland. Tex. 
Sigma Sys. Corp •• 1703 Oak Lawn Ave .• Dallas, Tex. 
Taylor Instr. Process Controilliv •• 95 Ames St. Rochester. N. Y. 
Temtech, 2208 S. Wrlgh~ Santa Ana, Calil. 
Tylan Corp .• 4203 Spencer St. Torrance. Calil. 
West Coast Resch. Corp •• Box 25061. los Angeles. CaIH. 

,AMPLIFIERS, SWEEP 
.... Inm-nt Corp. 371 Elliot St. NIIIII1IA Upplr falll, Mass. P l1B4 
c.c.r Ellclralfa lie., &0 Dec .. 1 Rtf. stall c.n .... PI. ••• P 516.521 
InilHlrlal CIIIIIraI Cn. Centrll Ave. It ........ FIIIII_", No Y. 
Inlalea IncerparaItd, 7Qeny Ave •• Waterflury. ConA. 
I.sfnllleata Far ladtstry. Inc.. 151 TII._. St. Fumlngdale, N. Y. 
... , biles, MfI. Ca. file., 150 bellanp St, MaIdel, Mass. 
Sarae Carp. Df AuIca. 111 Nn SIIth Rtf., 11clsY1lt. N. Y. 
$JIIIOI1c Insfnllants. Inc •• 100 Imlustrlal Rt, Mdlltn. II. 
Tnt Mlcfnm 'CerpDratiaII, 4728 KlnlDdJ Rd. Tlmpa. F1L .• p 1713 
A¥CO Corp .• 2630 Glendale Milford Rd .• Cincinnati. Ohio 
Jerrold Electronics Corp .• 401 Walnut St. Philadelphia. Pa. 
K & M Electronics Corp .• 408 Paulding Av •.• Northval •• N. J. 
Measurement t;onlrlll Devices, Inc.. 2445 Emerald St. Philad.lphia, Pa. 
Neptune Electronics Co •• 30 West 15 st .• New York. N. Y. 
Optimax Inc .• 258 N. Main St, .Imbler. Pa. 
RF Comms.. Inc.. 1680 University Ave •• Roch.ster. N. Y. 
Randam Electronics. Inc .• 3091 Shadycrest Dr •• Cincinnati. Ohio 

AMPLIFIERS, SYNCHRO 
ASlrlaystems, Inc ••• Neqdl Dr. New HyH Park. N. Y. 
Beldman-/mrlrtn DIY •• 3511 Midway Dr •• San Djep, Cal •• 
Blim Witch Ca. Inc.. Elctrns. DIY •• Serve pms.. 61·2II"WlOdsJ_e Aft. 

W.odsfdl, H. Y. ...•.••••.•.•.••••..•..•••.•.. P 2657-2659 
Cliftatl DIY., Marple It BnIdway. Cllflen Hpts •• PI. • • . . • . . • p 2664 
Control Talfllell&J Co. Inc •• 41·1829th St. L L C., No Y. ...•• p 2662 
Data Devfce Carp. Dept 17. 1110 Tech St, HicbYlIIl, No Y. P 523.2665 
Imlustrlal Ctatrli Co •• CeIItraI Ave. II PlIII1IWn, Farminplle. No Y. 

p2668 
flllrallcs, lac. 51 Chapel St, Newlin. Mass. 
IIa1II EIctI1I. Industries. lac •• 7121 Garald Ave .• Van Nuys, Calif. p 789 _lie Corp •• 9754 D"~nl Ave. Cbtmrth; caiR. 
ScfutiIIc.Atlanta Inc •• Bn 13654, Allanta. Is. 
Serve DmlIPJIIIII Carp.. 2 Willis Ct.. HIdmIIIe, N. Y. 
Stiperiar Mfi. , InItr. Corp •• 3f.II7 20th Ave., L I. C., N. Y. 
Tflelllastnmlell Carp., FalrtleW, N. J. 
TranllllllJltlil:sllc., 134-25 "'rthem Blvd •• flusllinl. N. Y. P 1054.2677 
Vemltroa Corp. 51 Contral Ave., Fannlngdafe. N. Y. .......... P 2683 
We_Translnll ClIIIIlHlts 1Hv •• WOICester, PI. ...•...... ,p 2678 
Advanced Kinetics Inc .• 1231 Victoria St. Coste Mesa. CaIH. 
Farrand Controls. Inc •• 99 Wall St. Valhalla. N. Y. 
Glentek, Inc, 1557 7th St, Santa Monica, CaIH. 
Hatheway Pacific Corp •• 4055 Fabian Way. Palo Alto. Calil. 
Honeywell, Inc .• Aerospace & Def. Grp.. 2701 4th Ave. S .• Minn.apolis. Minn. 
Kolisman Mntor Corp., Mill st .• Dublin. PI. 
lear Siegle;, In~. 3171 S. Bundy Dr •• Santa Monica. Calit 
loral E1ctrn. SyL. 825 Bronx River Ave •• Bronx, N. Y. 
Muirhead Insln •• Inc.. 1101 Bristol Rd., Mountainside, N. 1 
Reeves Instr. Div .• East Gate Blvd.. . Y. 
Relax Controls Corp., 15 Stepar P .• N. Y. 
Singer-General Precision In~. 1150 little Falls. N. J. 
Speny Marine Sys. Di •.• Rte. 29 North & Hydraulic Rd.. Charlottesville. Va. 
Ten Bosc:h M .• Inc .• Vennily.a st .• PI.asantvilie. N. Y. 

AMPLIFIERS, TELEMETERING 
AEl fnc. P.o. Bn 552, Lansdlll. PI. 
Airpll Ellclraalcl, Inc.. Seminate DiY, Box 1488, Ft laIderdlfa. Fla. 
Appllad R.sean:~, Inc •• 78 S. Belles Ave., Pili Wl!lllqtaa, N. Y. p 1651 
ASIrIaysteDlI, Inc., 6 "'¥Ida Dr, New Hrde Park, N. Y. ••...•• p 762 
AVlllllk Inc •• 2981 Capper Rd •• Santa Clan. Calil. ........... p 513 
c.cer ElectrnIcs Inc., 10 Decllll Rd. stall CaIIIp, PL • • . • • p 517 
Cantral TeclllollaJ Co. lac., 41·16 2m St, L L C, .. Y. 
Data am:. Corp.. Dapt 17, 100 Tec_ St, HIc""IIe, No Y. 
1IJIIIInIcs ~ntatiDI, 583 MInIer., Pus It, MOItIray Pl.. ell. , 
EIecInIIc Rnames, lie., 45&1 CoIandt Blvd. los Alllllel, Cat p 1667 
General Ellctrlc Cn. EIctnL Comp. SaIlS Dper., I River Rd. ScllenectDdJ. No y. 
HIIII ReIIlRb AnIICI., Inc.. 8384 IIrclles St, La Mila. CalR. p 2790 
IDImIcI, Ins.. 57 ClIapIl St, Newlol, MaSs. 
IIbact Ins., 735 W. ClIntOII St, Ithecs, No Y.. . . . . . . . . . . . . • . . p S32 
La DIY. VarIn, 75 Abel St. Coplape. N.Y. • . • • . . . . . . . • . • p 1682 
MIt:nme ClYiIy lairs, hie. 10 N. leW Aft •• La up, III. .. pc 1687 
RfpfIn EIIc. New YIrk IIC., 200 Pull Ave. Nnr York, No Y. 
PIlllril*/IIuus IISIarcII, 17 IfIIItI Dr. at ,RII. 128, Deilllam, MIll. 
RHa EfIctIIIIics Lal Inc., 94 lObar Blvd., F .. lnldale. No Y. •• p 1702 
SIIId stall Elm CIrp., 15a21 .... St.. Se!l1IIMI. Cal ...• p 2793 
Tnt Micr..,..,carporatlon, 472G Klllllldy Ad. TIJIIPI, ffa. 
Yep I'rac1sIIIJ .... Iac •• 238 Mapla Ave, Y" ...... Ya. 
AMBAC IndL Inc.. !MIO Old Country RI1, Garden City. N. Y. 
Acramag, Inc.. 30765 WixomRIl. Wixom, Mich. 
Aeroacience E1ctms.. Inc.. Box 29765, AUanta. Ga. 
Aertech Iods. ~15 stawart Dr •• SumIyvaIe. CaUl. 
AItec Lansing'. 1515 S. Manchester Ave •• Anaheim. Calil. 
Applied Bctrn$. Corp. ,of N. J •• Box 43, Metuchen. No J. 

B & W Elctrn. Res. Labs. 10807 Royal Park. Dallas. Tex. 
Barber-Colman Co .• Indllnsts Div .• 1300 Rock St. Rockford. III. 
Bell & Howell Co •• a60 Sierra Madre VPla, Pasadena. CaIH. 
Bourns. Inc .• Instrument Div., 6135 Magnolia. Riverside. Calif. 
Brown Engrg. Co., Inc .• Research Park, Huntsv",e. Ala. 
Conic Corp .• !MIlO Balboa Ave •• San Diego. Calif. 
Dana Laboratories Inc .• 2401 Campus Dr •• Irvine. Calif. 
Data-Control Systems, Inc .• E. liberty St .• Danbury. Conn. 
Defense Elctms., In~, Rockville. Md. 
Dorsett Electronics. Box 36, Tulsa, Okla 
Dynamic Precision Controls Corp •• 449 E. Main st .• Hagerstown. Ind. 
EDC (Electro Development Corp.). Box 100. lynnwood, Wash. 
EMR Div .• Box 223. Princeton. N. J. 

General Devices Inc .• P.O. Box 253. Princeton. N. J. 
Gen.ral Instrument Corp •• Elctrn. Sys. Div •• Andrews Rd.. Hicksville. N. Y. 
Giannin~Voltax. 12140 E. Rlv.ra Rd .• Whittier. CaIH. 
GuR Aerospace Corp., 5440 Alder. Houston. Tex. 
Gulton Inds., rn~. Data Sys. Div .• 15000 Central, E .• Albuquerque. N. M. 
Gulton Inds.. Engrd. Magnetics Div .• 13041 C.rise Ave .• Hawthorne, Cal. 
HRB-Singer. Inc .• Sci.nce Park. State Colleg •• Pa. 
Hathaway Pacific Corp •• 4055 Fabian Way. Palo Alto, Calil. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st .. Culver City. Cal. 
Industrial Bectronetics Corp .• 1363 S. Patrick Dr •• Satellite Beach, fla. 
K & M Bectronics Corp .• 408 Paulding Ave .• Northvale. N. J. 
Lear Siegler. In~. 3171 S. Bundy Dr., Santa Monica. Cal~. 
Loral Elctrn. Sys .• 825 Bronx River Av ••• Bronx. N. Y. 
Matrix Corp.. 520 Norlllllth Ave .• Beech Grove. Ind. 
Mayberry Electronics Co •• 543 W. Manchester Blvd •• Inglewood. Calil • 
Mlnnen-Greatbatch Elctrns. Inc •• 10123 Main St. Clarence. N. Y. 
Micro state Electronics, 152 Floral Ave •• Murray Hill. N. J. 
Micromega. 4134 Del Bey Av ••• Venice. Calil. 
Mnnitor Systems Inc., 401 Commerce Dr •• Fort Washington. Pa. 
Neff Instrument Corp •• 1088 E. Hamilton Rd •• Duarte. Calff. 
Nytron. In~. 795 San Antonio Rd .• Palo Alto. Calil. 
Okfahoma Aerotronics. In~. 632 Pennsylvania Ave .• Hartshorne. Okla. 
Optimax Inc •• 258 N. Main st .• Ambl.r. Pa. ' 
Quindar Electronics In~. 60 Fadem Rd •• Springfi.ld. N. J. 
RF Communications Inc .• 1680 University Ave .• Rochester. N. Y. 
RCA. Delense Elctrn. Prods.. Marne HwY •• Morrbtown. N. J. 
Ramsey Engineering Co .• 707 N. Anaheim Blvd .• Anaheim. Calff: 
Rantec Div •• 24003 Ventura Blvd .• Calabasas. Cal~. 
Rawco Instrum.nts. Inc .• Box 1286, Fort Worth. TeL 
Resdel engineering Corp .• Box 24000. Pasadena. Calif. 
Rosemount Engineering C~. 4900 West 78th St. Minneapolis. Minn. 
Saturn Electronics Corp., 3111 Benton st .• Garland. T.x. 
Scope. Inc .• 1860 Michael Faraday Dr •• Reston. Va. 
Sonex Inc •• 20 East Herman St. Philadelphia. Pa. 
Syfvenla Electric Prod .• Inc.. Elctrn. Sys •• 40 Syfvan Rd .• Waltham. Mass. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia. Pa. 
Trepac Corp. 01 Amer •• 30 W. Hamilton Ave., Englewood. N. J. 
Varian Assocs.. 611 Hansen Way. Palo Alto. Calif. 
Varo General. Garland Bank Bldg.. Garland. Tex. 
Watkins-Johnson Co .• 3333 Hillview. Palo Alto. Calif. 
Westinghouse Electric IntI. Co •• 200 Park Ave .• New York. N. Y. 

AMPLIFIERS, THERMOCOUPLE 
Airpax BectrOlics, Inc., Semiloll Div •• Box 8488. Ft Lauderdale. FII. 
AnalIII OnIces Ina •• 221 rlfth st, Ca.bridp. MISS. 
Astrldata, lac., 248 E Pllals Rd.. Allanl •• cant 
hrr·BrowtI Rellln:~ Carp. Infl. AlrpDrt fml. Pl.. Tacltn. Ariz. 
CIIIflrnIllIISln. C.,. •• 3511 Midway Dr, San Dlep, Calli. 
callflmfa IlISIralleata Corp, 3511 Midway Dr •• Sal Blep, Calif. 
Cantrol Data C.,. .• Magnltic Products Oper .• 775 Colaradn An. S. 
Nleneapolis. Mini. . .............•............... ,.. P 1023 

Dill Dnice C.,.., D.pt 17. 100 Tech St, HicbYlle. R. Y. 
Dpamlcs fnslrllllentation. 583 Manterey Pass ~ •• Monteray Pk.. Cal. 

p 524 
htna Corp •• BOlD Engineer Rd.. San DiIgo, CaIR. ............ p 527 
HIIII Researcll AssIcs., Inc., 8384 Hercllles 51. La Mlsl, CaIR. 
....,.." Tesl IlISIrall8ats DIY., lax 5227, De_, Clio. . ... . p 1403 
INCDR Instra.entatfn Amplifiers' SUpJlIes. Ina. 

21 Nawtna R •• Plaflrrln, No Y. 
KIbble, Instrumeats. In~, 28775 Aurora 1111.. Clmland, Ohio 
Newport Lalis., Inc.. 830 E. Ylung St, Salta Ana, CalH. 
Phllflrick/Nuus llesaaro," 17 Allied Dr. It Rte. 121, Dedllall, Mass. 
Pllneer MalnItics Inc., ·1745 Berkeley St, Santa Nonlca. Cain. "'my Alrflome Corp •• 1414 Chestnut Ave •• Hillside, N. I. 
RO AssIcs., 1Ic.. 3705 Haven Ave.. Meal, PIrk, Cal. 
Rosmtunt PlII·ln Inc., Compaeent Sales, 1411 Lebanon Rd .• Nashville. TeAn. 
IIIIStrak fnltr. Ow, 8111 ... lids. Inc •• Mu.~11 nport, MalChester. N. H. 
SUfI. WIra & Cab,le DIY. 215 No Rlula 303. COIIptl, N. Y. 
SaDd stall EIctrn. CD/ll., 15321 Rayeu St, Se.ulveda, Cal 
Acromag, Inc., 30765 Wixom Rd., Wixom. Mich: 
B & W E1ctrn. Res. Labs. 10807 Royal Park. Dallas. Tex. 
Barber-Colmaq Co .• Indllnsts Div .• 13110 Rock st., Rockford. III. 
Beckman Inslrs .• lnc .• Elctrn.lnstrs. Div .• 2200 Wright Ave .• Richmond, CaIH. 
Brower Labs, Inc •• 237 Riverview Ave .• Waltham. Mass. 
Brown Engrg. Co •• Inc.. Research Park. Huntsvill., Ala. 
Califomia Electron~ Mig. Co .• Box 555. Alamo. Calff. 
Clntra Physics ,International Co .• 440 Logue Ave .• Mt. View, Calif. 
Coast Electronics. Inc .• 1305 Fifth St. Manhattan Beach, Calil. 
Comput8r Dynamics. Inc .• 179 Wilier St. Torrington. Conn. 
Consolidated Ohmic Devicas.1l5 Old CoiInIrYRd .• Carle Placa, N. Y. 
Dana Laboratories Inc .• 2401 Campus Dr •• Irvine, Calil. 
Data.control Syst.ms, Inc., E. Uberty, St, Danbury. Conn. 
Detum, Inc .• 170 E. liberty Ave •• Anaheim, Cal~. 
Dixson. Inc .• Box 1449. Grand Junction. Colo. 
Doric Scientific Corp .• ,7969 Engineer Rd., San Diego, Calil. 
EDC (Electro Development Corp.). Box 100. Lynnwood, Wash. 
fai~ane Electronics, Inc., Box 335. Long Valley. N. J. 
Fischer & Porter Co .• 115 Wanninster Rd .• Wanni\1Ster, Pa. 
Gas Analysis Systems. Inc, Box 146. Basking Ridge. N. J. 
CeIIeral Microwave Corp .• 155 Marine st .• Fanningdale,N. Y. 
Glentek, Inc .• 1557 7th St. Santa Monica. Calil. , 
Hewlett·Packard Co.. 1501 Page Mill Rd .• Palo Alto, Calif. 
K & M Electronics Corp .• 408 Paulding Ave •• Northvale. N. J. 
Matrix Corp .• 520 Norlllllth Ave .• Beech Grove. Ind. , 
Mayb.rry Electronics Co.. 543 W. Manchester Blvd .• Inglel'lOOd. Calif. 
Mennen.(lreatbatch Elctrns. Inc .• 10123 Main st .• Clarence.,N. Y. 

AMPLIFIERS, TRAVELlNG·WAV,E TUBE 

Monroe Electronics Inc .• 5 V.rnon St. Middleport. It Y. 
Mntorola. Inc .• Control Sys. Div .• 3102 Norlll 56th st .. Phoenix, Ariz. 
Motorola Instrumentation & Control. Inc .• Box 5409. Phoenix. Ariz. 
Neff Instrument Corp .• 1088 E. Hamilton Rd .• Duarte. Calif. 
Norbatrol Electronics Corp •• Norbatrol Av •• at Carson St.. Murrysville. Pa. 
Hylron. Inc .• 795 San Antonio Rd .• Palo Alto. Calif. 
PMF Electronics. Inc .• 124 E. Third St. Dayton. Ohio 
Power Control Corp .• Box 11432. Pittsburgh. Pa. 
Qualldyne Corp •• 9699 Tahoe Way. Santa Clara. CaIH. 
RdF Wes~ 9371 Kramer Ave .• Westminst.r. CalH. 
Raweo Instruments. Inc .• Box 12B6. Fort Worth. Tex. 
Rosemount Engin •• ring Co.. 4900 W.st 78th St.. Minneapolis. Minn. 
Sunshine Scientific Instruments. Inc .• 1810 Grant A •••• Philadelphia. Pa. 
Tallet Electronics. Inc.. 27-01 Brooklyn-Queens ExpwY .• W .• Woodside. N. Y. 
Taylor Instr. Process Control Div .• 95 Ames St.. Rochester;N. Y. 
Temtech. 2208 S. Wright. Santa Ana. Calif. 
Tytan Corp .• 4203 Spencer St.. Torrance. Calil. 
Zeltex Inc .• 1000 Chalomar Rd .• Concord. Calif. 

AMPLIFIERS, THYRATRON 
CIber Elctrns.. fie •• 7 GillSon Ave •• stamlard. COIn. •......• p 1657 
General ElectrIc Co., E1ctrn. Camp. Sales Dper. 1 River At, Scbenectady. N. Y. 
D .. Tec·Tronic Corp .• 2512 N. Halsted st .. Chicago. III. 
Varian Assocs .• 611 Hansen Way. Palo Alto. Calil. 

AMPLIFIERS. TRANSDUCER 
AIIIIII DlVIces fn~, 221 Fifth St, Cambridp, MISs. 
Astrna,stems, Inc., 6 Mendl Dr •• New Hid. Plrk, N. Y. ....... p 762 
CIIifornia IISlrs. CD/ll., 3511 Midway Dr., Sin Diep, CaIR. 
Control TeeM111IIY Ca. Ins., 41·16 21th 51. L f. C, N. Y • 
Crown 111'1 •• 8ax 1000. Dept EEM, Bkhart. Ind. 
Data Davicl Corp., Dept. 17, 1110 Tech St, Hioksville, H. Y. 
Oyllmfes InstrumentaUon, 583 MAntera, Pass Rd •• MOAteray Pl.. ClL 

p 524 
Dytrtnlcs Ce., Inc. 4800 E,answaad Dr., Columbus. Ohio 
Electronic Camplnents DiY .• United Aircraft. Trevosa. PL p 2630.2632 
IIOx Reslarch A_s, Inc., 8394 Hercules St., La MISI, Cillf. 
HIIIJW811 Test fnstrumnts DiY •• Box 5227, Denver, Calo. .•.• p 1403 
Hybrid Systems Corp. 95 Terrace Hall Ave .• Bartington. Mass. 
INCOR fastrumeatatlan Amplillers & Supplies. Inc., 

29Newlown Rtf •• Plliniew, No Y. ...•.................. p 1404 
Intronlcs, Inc •• 57 Chapel St, NlIIII1In. Mass. 
HUca fne., 735 W. Clinton St. Itbaca. H. Y. ..........•..... p 532 
KliIIIley Instruments, Inc.. 28m Alnra Rd. Cleveland, Ohio 
IIa1II Bctrn. Industries, Inc.. 7129 Gerald An .• Van NIYS. Cal~. p 7B9 
llewpart Labs., Inc., 630 E. YIUng St. Santa Ana, Cal •• 
RICkI .. d Labs., Inc., Bax 57. Tappan. N. Y. . .......... ,.'.. p 1307 
Solid state EIctra. Corp.. 15321 Rlyan St. Sapllvada. Cal. -
TransfDrmer Ellclranlcs Co., BOI 910. Baulder. Colo. ......... p 2122 
Ulholtz.fltckfe Corp .• _ Whim,y Ave •• Hamden. Conn. ...... p 1248 
United Aircraft Carp, E1emlics Components Div •• Trame, Pa. 

p 2630.2632 
Advanced Kin.tics Inc .• 1231 Victoria St. Costa Mesa. Calif. 
Automatic Control Electronics. Inc .• Box 1198. San Antonio. Tex. 
B & F Instruments Inc .• Comwells Hgts •• Pa. 
Bell & How.1I Co •• 360 Si.rra Madr. Villa. Pasadena. Calif. 
Bio·Medical Elctrns .• Inc .• 653 lolstrand La .• Rockville. Md. 
c. G. S. Sci.ntific Corp •• Industrial Blvd .• Southampton. Pa. 
C.ltic Industrie~ Inc .• 14743 Oxnard St.. Van Nuys. Calif. 
Century EI.ctronics & Instrs .• lnc .• Box C. Admiral Sta .• Tulsa. Okla. 
Datum, Inc.. 170 E. liberty Ave •• Anaheim. CaIH. 
Davidson Electronic Development Co .• 2211 P.ninsular Dr .• Erie. Pa. 
Ilaytronic Corp .• 2875 Culver Ave .• Kett.ring. Ohio 
Doric Sci.ntiflC Corp .• 7969 Engineer Rd .• San Diego. Calif. 
Oynamic System Electronics Corp .• Box 780. Temp •• Ariz. 
Endevco. 801 S. Arroyo PkwY .• Pasadena. Calif. 
Gulton Inds., Engrd. MagnetiCS Div •• 13041 Cerise Ave .• Hawthorn •• Cal. 
Gulton Indl. Inc .• Instrum. Div., 1644 Whittier Ave .• Coste M.sa. Cal • 
Hewlett·Packard Co •• 1501 Page Mill Rd .• Palo Mo. Calif. 
International Radio & Elctrns. Corp., 1718 W. Mishawaka Rd .• Elkhart. Ind. 
K & M Electronics Corp .• 408 Paulding Av •.• Northval •• N. J. 
Kell. George. Ltd .• 48 lesmill Rd .• Don Mills. Onto Can. 
MB Electronics. Box 1825. New Haven. Conn. 
Magnetics In~. K.mco Div .• Sandy Lake. Pa. 
Matrix Corp •• 520 North 11th Ave .• B.ech Grove. Ind. 
Mayberry Electronics Co .• 543 W. Manchester Blvd .• Inglewood. Calil. 
Minnetech labL Inc.. 6140 Wayzata Blvd •• Minn.apolis. Minn. 
NUS Corp., Box 248, Paramus. N. J. 
PCB Piezotronics. Inc., 3311 Wald.n Ave .• Depew. N. Y. 
Perry Amplifier. 138 Fuller St. Brookline. Mm. 
Power Instruments In~. 7352 No. Lawndale Ave .• Skokie. III. 
RdF Wes~ 9371 Kramer Ave .• W.stminster. Calil. 
Sigma Sys. Corp •• 1703 Oak Lawn Ave .• Dellas. Tex. 
Singer-General Prec~ion Inc., 1150 McBride Ave •• Little Falls. N. J. 
Temtech. 2208 S. Wright. Santa Ana. CaIH. ' 
Thwing-AIb.rt Instr. Co .• 10960 Outton Rd .• Philad.lphia. Pa. 
Transducer Spec~lties. Inc .• Easton & Wyandotte RdL. Willow Grove. Pa. 
Tylan Corp .• 4203 Spencer St. Torrance. Cal~: 
Union Carbide Elctrns •• Semi. Dept .• 8888 Balboa Ave •• San Diego, Cal. 
Validyne Engrg. Corp .• 18819 Napa St .• Norlllridge. CaIH. 
Wharton Unitools. 8-10 Lake st., Moosup. Conn. 

AMPLIFIERS, TRAVELlNG·WAVE TUBE 
AElIns.. P.O. Box 552, Lansdale, Pa. 
AIIIperex Elclm. Carp;. 230 DIIffY An.. HicksVille, N. Y. 
AVlIIIleIIlne, 2981 Capper a_. Santa: Clara, Cllif. 
E.If RISDareb Laborallries Inc. Bn 1289, Oakland, CIUI. 
LEL DiY. Varllln. 75AlIron St. CIfIIapJ, No Y. •••••••••••••. p 16B2 
Microwave Callty Labs, Inc., 10 N. Beach Ave. La Gral,,; Ul .. p 1686 
DIU EloIfDS. If Americllnc. 500/506 s.E. 24th st. Fllaldenlall, Fla. 
Plo .. er MalDetfes Ina., 1745 Berkeley St. Santa Manica. CII~. 
Scfentific.Atllnta Inc., 8013654, AUanta. Sa. 
Servo Carp. ., Ameriel, 111 New South Rd.. Hillknflle. N. Y. ... p 1708 
Vega Pracilion LaIIs.. Inc, 239 Maple Ave. Vienal. Va. ' 
Allred Electronics. Stanford Indl. Pk .• 3176 Port.r Dr .• Palo Alto, Calif. 
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, AMPLIFIERS. ITRAVELING-WAVETUiECCiintIM ., . ~. '. . r '". 

Alto Scientific Co., Int:.)08~ TranSl!ort St. PalO A!to. Cal~; 
Collins Radio 'Co .• Dallas. Texas 
Energy ~lems.lnc:. 3180 Hanover St.. Stanford Indl. ·Pk.;,Palo Alto; Calif. 
Ferranti Ltd •• HOllinwoOd. 'Lancs:. Eng. .' ,"... " 
Hewlett·Packard Co .• 1501 Page Mill Rd .• palo Alto; Calif. . , . 
Hughes Aircraft Co.. Electrvn Dynamics DiY .• 3HI(j W: lomita mvd .• 

Torrance. CaIH. ' 
Industrial EJctrn: Res. Ent. 881 HurUnpine Ave .• Redw!lOd City.Cai: 
litton Inds.. EJectron Tube Div .• 960 Industrial Rd •• San Carlos;·Cal. • 
Melcom. Inc .• 76 Lafayette St."Salem; Mass: ". . 
Microwave Assocs .• Inc.. Northwest Ind. Park. 'Burlington, Mass. 
Microwave:EJctrn .• 3165 Porter Di .• Palo 'Alto. Cal. 

,RCA. Defense Dctrn. ProdS .• MameHwy •• Morristown. N. J. ' 
Radio Engineering labs .• 29·01 Borden Ave:, long Island City. N. Y. 
Sperry EJectronic Tube Div .• Sperry Rand Corp •• Gainesville. Fla. 
Varian A$socs •• 611 Hansen Way. Palo Alto. Calif .. 
Varian Assocs .• Traveling Wave Tube Div .• 611 Hansen Way. Palo. Alto. Cal. 
Walkins-Johnson Co .• 3333 HiII~iew. Palo Alto,'CaIiI. 

AMPLIFIERS. TUNNEL DIODE " . 
General Electrfc Co •• Elctrn. Compo Sales Dper .• 1 RiYar Rd., Scbenectady. N. Y. 
Nippan Elec: New York Inc •• 2DD Park AYe. New Yark, N. Y.' 
Pbllca/Ford Cerp •• C & nop Sts.. Pbiladelpbia. 'a. 
Aertech Inds .• 815 Stewart Dr .• Surinyvale. Calif. 
Hughes Aircraft Co., Research ~abs .• 3011 Malibu Canyon Rd., Malibu. Cal. 
International Microwave Corp .• 33 'River Rd:. Cos Cob. Carin. 
ltek Corp .• 10 Maguira Rd .• leXington. MasS. 
loral Elctrn. Sys" 825 Bronx'River Ave .• Bronx. N. Y. 
Microwave Assocs .• Inc .• Northwest Ind. Park. Burlington. Mass. 
Radio Engineering labs .• 29·01 Borden Ave .• long Island City. N. 'Y. 
Varian Assocs .• 611 Hansen Way. Palo Alto. CaIH. 

AMPLIFIERS. ULTRASONtC 
CML Inc •• 350 Leland Ave •• Plainfteld. N. I. ................. p 1890 
Cantril Electranlcs Co. Inc. 153 florida St. Farmingdale. H. Y. 
IntranlCl. Inc.. 57 Chapel St. Newton. Mass. 
Ithaca Inc.. 735 W. Cllnto. St. Iaaca, H. Y; 
Mierasanlcs Inc •• &0 Winter St. Weymaut~ MaSI. 
Nippon Elec. New Yark lac •• 200 Perk Ave.; New York, II. Y. 
Quan·Tech Laboratariel Inc.. 43 S. lefferson Rd •• Whippany. N. I. 
RoWI Ind.strles Inc. 17112 Airpert Hwy •• Toledo. Ohio 
Advanced Patent Technology. Inc .• 919 W. BOnanZa Rd .• las Vegas. Ne~. 
Aranberg Ultrasonic Lab .• Inc .• 94 Green St. Jamaica Plain. Mass. 
Autamation Inds .• Inc.. 1901· Bldg .• Century City. LOs Angeles. CaIH.' 
Dawe Instruments. Ltd •• Western Ave •• Acton. london W3. Eng. 
Dero Research & Development Corp .• Broadway & Park,Ave .• Huntington. N. Y.' 
Digitrol Systems. Inc .• W. Main St .• Amenia. N. Y. 
Harshaw Chemical Co, 1945 E. 97th St .• Cleveland Ohio . 
James Electronics Inc .• 4050 N. Rockwell St .• Chi6go. III. 
Krohn·Hite Corp .• 580 Massachusetts Ave .• Cambridge. Mass. 
Perry Amplnler. 138 Fuller St., Brookline. Mass. 
Ramsey Engineering Co .• 707 N. Anaheim Blvd .• Anaheim. Calif. 
Research Mig. Corp •• Box 6056. San ·Diego.Calif. 
Scott Instr. Labs .• 111 Powdermill Rd .• Maynard. Mass. 
Sensor Corp .• 97 Indian Field Rd .• Gre;nwich. Conn. 
Taylor Instr. Process Control Div .• 95 Ames St .• Rochester. N. Y. 
UltrasoniC Appl. of Amer •• Inc.. 121 W. Sunrise Hwy .• Lindenhurst N. Y. 
Westinghouse Electric IntI. Co .• 200 Park Ave .• New York. N. Y. 

AMPLIFIERS. VIBRATION PICKUP 
B & K Instrument~ Inc •• 5mWest lBtth St. Cleveland. Dblo . . p. 1~36 
Beckman lostr •• lnc •• Cedar Grove oper •• 89Collmerce Rd •• Cedar GroYl, H;I. . 
Calilarnia Instrumentt Corp., 3511 MIdWaY Dr. San 018,111. calff. 
Data Device Carp •• DeptH. 100 Tech St. HlemlUe. N. Y. 
lIytronics Ca.. lac.. 4800 Evanswood Dr ••. Calumbus.lIhhl 
Honeywell Test Instruments DiY, Bax 5227. Demr, Colo. 
INCoR Instrumentalian' Amplifiers & Supplies. Inc .. 

29 Hewtown RII •• Plaillview. N. Y. 
InlrDlllcs. Inc. 57 C,hapel St. Newtan. Mass. , 
Ithaca Inc.. 735W:Cfintan St. Ithaca. N .. y. .. ...... ,... p 532.533 
Matrix Instrument Co:. P.O. Box 36501. Houston. Tex. 
Newport LaIIs.. Inc •• 630 E. Yaung St. Santa All. Calff. 
Philbrick/Nexus Researcb. 17 Allied Dr. at RII. 128. Dedham. Mass. 
Rockland Labs.. Inc •• lax 57. Tappan. N. Y •............ :... 1>·1307 
UOOoHz·Dlckie Carp;, .• WhibleyAve., Hamden. Conn •....... p1248 
Advanced Electrns. Inc .• 1765 Silas Deane HwY .• Rocky Hill. Conn. . 
Agac.Derrltron.lnc .• 1332 N. Henry St.. Alexandria. Va. 
Bell & Howell Co .• 360 Sierra Madre Villa; Pasadena. Calif. 
Bell & Howell Co .• 1400 S. Shamrock St .• Monrovia; Cal. 
Brower Lebs. Inc .• 237 Riverview'Ave .• Waltham. Mass. 
Brown Engrg. Co .• Inc .• Research Park; Huntsville. Ala. 
Columbia Research labs .• lnc •• liIacdade Blvd.·& Bullens La .• Woodlyn. Pa, 
Data:Control Systems. Inc .• E.liberty·St .• Danbury. Conn. 
EDC (Electro Development Corp.); Box 100. Lynnwood. Wash. 
Endevco. 801 S. Arroyo Pkwy .• Pasadena. Calif. 
General Radio. Company;300Saker Ave .• W. Concord; Mass. 
Geo Space Corp .• 5803 GlenmontDr:. Houston. Texas ' . 
Gulton Inds .• Engrd. Magnetics Div ... 13MI Cerise Ave .• Hawthorne. Cal. 
Gulton Industries,' Inc .• Instrumentation Div .• Metuchen. N. I. 
Gulton Inds .• Inc .• Instrum. Div .• 1644 Whittier Ave:. Costa Mesa. Cal. 
Honeywell. Inc .• Aerospace & Def. Grp .• 2701 4th Ave. S .• Minneapolis. Minn. 
Indikon Co. 'Inc.. 7fr Coolidge Hill Rd .• Watertown. Mass. . 
Industrial Electronetics Corp .• 1363 S. Patrick Dr .•. Satellite ·Beach. fla. 
Instruments Inc .• 3434 Midway Dr .• San Diego. Calif. 
K & M Electronics Corp .• 408Paukling Ave .• Northvale. N. J. 
Kistler In.strument Co .• 8967 Sherklan Dr .• Clarence. N. Y. 
MB Electronics. Box 1825. New Haven. Conn. 
Neff Instrument Corp.; ,1088 E.· Hamilton, Rd .• Duarte. Calif. 
Nytron. Inc .• 795 San Antonio Rd .• Palo Alto. Calif. ' 
PCB Piezotronics. Inc .• 3311 Walden Ave .• Depew;' N. Y. 
RdF West. 9311 Kramer Ave .• Westminster. Calif. 
Scott Instr. Labs..lll Powdermill Rd .• Maynard. Mass. 
Transducer Specialties. Inc .• Easton & wyandotte Rds .• Willow Grove. Pa. 

, United Control Corporation. Redmond. Wash~ 
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AMPLIFIERS~ VIDEO 
AE).lnc •• P.D.1ox 552. Lansdlle. Pa. .................. 'p 1326 
Aerospace Researclt I.c.; 1311 Lhlcaln St. Bostan; Mass. 
Analal DevleR Inc.. 221 FHtb st;'C8l11br!fp; MISS; . , . 
Ajiplled Researcb. Inc.; 78 S; lIQIeiAve;. Part Wail!ingtan. N. Y; 
Arvee Enlileerlng Ca •• P.O. Box 3759, Totiance. Calif. ....... pSOS 
Aventak lac •• 2981 Cappll Rd. Salta Clara. Calif ........ ,... p 513 
Beta lastrullent Carp .• 377 Eillet St. Newton Upper falls. Mass., P 1184 
Uer Elmr.f" Inc., 60 Decibel Rd. Stale Cillep; Pa. P 517,518;':521 
Cllronetlcr, 500 NIbar Ave., It Vernon. N, Y. . .. . 
cah, Electranlcs fnc., BOx 823.' Sal Dlep. Calif. 
Data Device CorP., .ept 17. 100 Tech St. HIcksvHle.N. Y. .. P 522.523 
HaneyweU Test hlslrameills DiY., Bax 5221, Denver. Cala. 
Infade~ Incarporat~, 7 C~erry Ave •• Walerbery, Conn. ....... P 1187 
Instrulllntt For ladustry. Inc •• 151ToJedo St. Farmingdale. N. Y. 
Hlllee Inc.. 735 W. Conton St,lthaca. H. Y. ................ P 532 
la, Electrfc C •• , Maple Ave •• Pine Bl'lllk, N. I. . .. ~ .. .. .. .. P 1422 
LEL DiY. Ya~ .. ; 75 AIIro!rSt. Copiague. It Y. ........ P 1680.1681 
IIlcmo.ice IIC., 60 Wintii'St. Wermoutll. Mast; 
HIp,on Elec. New Yark Inc.. 200 Park Ave .• Neil York, N. Y. 
Nartb Hills Eiectrenlcs In(:., Alixander PI. Glen Cm. N. Y. 
PhUeO/Ford car,.. C & nop Sts.. Philadelphia. Pa. 
RHGElectitnlcs LaIIIIc.. 84 Milbar Blvd., Farmilllllale. N. Y. '. • P -1702 
Sprague Electric Ca.. 481 M •• n St.. N. AdIIlS. Miss. 
Takeda Rlken lod.Co. Ltd •• 1·32·1 Asah~cha. NerimHv, Takyo. lap. 
Vega Praclsion LaIIs. Inc •• 239 lIapie A,. •• Ylenna. Va. 
Aertech Inds .• 815 Stewart Dr .• Sunnyval~.Cam. 
American Electronic ·Cimtrols. 74 Tracey Rd.; Huntingdon Valley. Pa. 
Alnpex Corp .• .wI Broildway. Redwaod City. Calif. 
Applied Electro Mechanics Inc.I .235O Duke St. Alexandria • .va. 
Bell & Howell Co:. 360 Sierra 'madre Villa. Pasadena. Calif. 
Brown Engrg. Co:. Inc .• Research Park. Huntsville. Ala. 
CBS Labs .• High Ridge Rd .• 'Stamford. Conn. 
Canoga Electronics Corp .• 8966 Comanche. Chatsworth. Calif. 
Celco. 70 Constantine Dr,. Mahwah. N. 1. 
Central Dynamics. ltd .• 147 Hymus Blvd:. PteI' Claire. Que .• Canada 
Collins Radio Co .• Dallas. Texas 
Components Corp .• "106 Main St .• Denville. N. J. 
Conductron Co.rp .• 2600 North 3rd St. St Charles, Mo .. 
Consolidated Resbtance Sales Corp •• 44 Prospect St .• Yonkers. N.Y. 

I Crystalab Prods. Corp .• 19 legion PI .• '"Rochelle Park. N. 1. 
Defense Dctrns.. Inc.. Rockville. Md. '. 
Denson Electronics Corp .• P.O. Box 122. Rockville. Conn. 
Dittmorefrejmutll Corp .• 2517 E. Norwich St.; Milwaukee. Wisc. 
llynair Elcli'lls .• Inc •• 6360 Federal BlVd .• San· Die~. ·CaIH. 
Electronics Dev. Corp" 1533 Monrovia Ave .• Newport Beach. Cal. 
Energy Systems. Inc .• 3180 Hanover St;~·Stanford 'Indl:, PIL. Palo A~o. Calif. 
Fairchild Semiconductor. 313 fairchild Dr .• Mountain View. CaIH. 
General Electric, Co .• Mountain View Rd .• lynchburg, Va. 
General Instrument Corp .• Elctrn. Sys. Div.. Andrews Rd .• Hicksville. N. Y. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo A~o. Calif; 
ITI Electronics Inc., 369 lexington' Ave;. Clifton, N. r. 
International ~natron Systems Corp .• 1623 Straight Path. Wyandanch. N. Y. 
Jerrold Electronics Corp •• 401 Walnut St .• Philadelphia. Pa; 
K & M Electronics Corp .• 408 Paulding Ave., Northvale. N. J. 
Krohn.lfite Corp .• 580 Massachusetts Ave .• Cambridge. Mass. 
Leader Inslrs. Corp .• 24-20 Jackson Ave .• Long Island City. N;Y. 
lear Siegler. Inc .• 3171 S. 'Bundy ilr:. Santalilonica. Calif. 
litton Inds .• EJectron Tube Div .• 960 Industr~1 Rd .• San Carlos. Cal. 
Locus. Inc .• 906 W. College Ave:. State COlieRe. Pa.· 
loral Elctrn. Sys .• &25 Brpnx River Ave .• Bronx.N., Y. . 
Matrix Corp •• 5?0 North 11th Ave .• Beech Grove. 1M. 
Matrix DiY .• Schafer Elctrns •• 9119 De Soto Ave .• Chatsworth. Cain. 
Micr.o-Unk Systems. 19 Wartburg Ave .• Copiague. N. Y. . 
MicrO\1l!Ve Products Group; 115 Old Country Rd.. Carle Place,' N. Y. 
Milletron. InC .• 540 Alpha Dr.; Pittsburgh. Pa. 
Multi Media Engrg .• Inc .• 2385 lewis Ave .• Rockville. Md. 
Neison-Hershfield Electronics. 1848 W. Campbell Ave., Phoenix. Ariz. 
Neptune Electronics Co .• 30 West 15 St.. New York. H: Y. 
Nuclear Research Corp .• Street Rd. & 2nd St Pike. Southampton. Pa. 
Optical Electronics Inc .• Box 11140, Tucson. Ariz. 
Optimax Inc .• 258 N. Main St. Ambler. Pa: . 
Pastoriza DiY. Analog Devices. Inc.. 221"Fifth St. Cembridge. Mass. 
Perry Amplifier. 13nuller St.. Brookline. Mass. 
QuaJidyne Corp'l 3699 Tahoe, Way. Sante Clara, cain. • 
Ril Elctrns.. Inc •• Street Rd. at 2nd St. Pike. Southampton. Pa. 
RCA. Defense Elctrn. Prods •• Marne HIYl' .. Morristown. N. J. 
R. C, A. Brdcs! & Comm. Prods .• Front & Cooper Sts .• Camden. N. 1. 
Radio Research Co .. 189 Mt. Pleasant Ave .• Rnckawav; N. 1. 
Riker Video. 1M 'Parkway Dr .• S.; Hauppauge. N. Y. • 
Rohde & Schwarz Sales Co .• III lexington Ave:. Passaic. N. I. 
Signetlcs Corp .•. 811 E. Arques Ave .• Sunnyvale. Calif. 
Systems Res. Labs. Inc .• 7001 In~ian Ripple Rd .• Dayton. Ohio 
Tech-Master Corp •• '633·33 98 PI .• Forest Hills. N. Y. 
Telemet Co .• 185 Dixon Ave •• Amityville. N. Y. 
TelelrDllics.lnc .• 760 N. Main St.. Orange. Calif. 
Varian Assocs .• 611 Hansen Way. Palo Alto. Cain. 
Velonex. 560 Robert AVe .• Santa Clara. Calif. 
Videon Corp .. , 140 E. Main St .• Huntington. N. Y. 
Visual E1ctrns. Corp .• 356 West 4Cth St. New Yor~ N. Y. 

AMPLIFIERS. VOLTAGE' REFERENCE 
Anllll{,Dlvlceslnc..221 rlftk St, camllrldp. Mass. ...... p'510 
Beckniln Instr. Inc., Helljlal DiY •• 2500 Harbor BiYtI •• Fullerton. Cllif. 
IIIlIm Watcb CI .• lac .• Elctrns. DiY:. SeIVll Prla. &1·20 Waodside Ave., 

Wlodslde, N. Y ............ ;.: .......... :........... P 2657 
BIIrr·&nwn Re .. arch Corp •• .1nfL Airport Ind. PIL. TucSon. Ariz. 
,Caillamia IDstrame.ts CaI\l;3511MidWaY Dr .Sil D/ega, Calif. 
Cannor·Wlnfield Colp. Winfield. II~ . 
Data DnJce Carp •• Dept 17. 100 Tech St. HlcksvHIe. N. Y. 
FalrchHd Cantrals. 225 Perk Ave. Hielcsville, N. Y. 
HoK Instrument Labs. p.o. Blx23o. Dc~nta, Yfdc. ,.: ... :... P 1398 
Honeywell Tesi lnitruments Dlr .• Box $227; Denver. Culo. 
INCOR Instrumentatian AII,lifiers & Sapplies; Inc. 

29 NewtlWn RII •• Plainview. N. Y. 
Intranlcs. Inc •• 57 Chapel St .• Newton. Mass.' ....... ; ...... :. P 531 
Ithaca Inc.. 135 W. CllntailSt. Ithaca. N.Y. ........... P 532,533 
Keithley Instromellls, Inc .• 28775 Aurara Rd:; CleYlland,.,Ohio 
Kepco Inc •• 13!-38 Sailfard Ave .• Flushing, N. Y. ,! . 

Mlcrasanlcl Inc .• SO Wllllli Sf., WaJIIIluth. Mass, 
Nortb Hills Electrenlcs Inc., Allxander PI •• Glen Co'I •• N. Y. 
Pbilbrlck/Nuus Researcb, 17 Allied Dr. at Rte.128. Dedb ..... Mass: 

. . . .p 53.8 
PloBer Magnetics I~c .• 1745 Berkeley St., santa Monica. CaIH. 
RFL Indl. 'Inc •• PawenlOe Rd:. BOlntan. N. I. .............. p 1472 
Scientific DataSystims Inc.. 781 S. Aylatien 81 •• EI Segundo. CII. 
'Tria LaIIaratariei Inc •• 80 DUPlnt ~; PWnvIew. It Y. 
ward Lelli~, 31 SD~ S.t: "Int VelDOl. N. Y. , 
Analogic Co .• 296 Newton' St .•. WalthaJl>.Mass. ' , ,.' '. . ' 
Beckman Instrs .• lnc.. Elctrn.lns,lrs. Div .• 2200 Wright Ave .• ~ichmond; Calif., 
Bergen Labs .• Inc.,-50 Spruce St.,Paterson.N. J. .. 
Burns & Towne. Inc .• 1&-36 GrantteSt .• Haverhill. !lass. 
Jlata.Control Systems. Inc:; ·E/Uberty St .• Danbury. Conn. , , .' 
Dero Research & Development Coqr;. BrOadway & p;rk Ave •• 1iuntingtori.N.Y. 
Dickson Electronics Corp" P.O, Box 1396; Scottsdale;' Miz," . . ' 
Doric Scientific Corp .• 7969 Ellgirieer Rd .• San Diego. Calif., . 
EPSCO. Inc •• Data Systems Div;. 411 Providence Hwy .• Weslwood. Mass. 
Fairchild Semiconductor, 313 Fairchild Dr •• Mounlain View; cain. 
fischer & Porter Co;. 115 Warminster Rd:. Warminster; Pa. 
Glentek. Inc .• 1557 7th St.; Santa Monica. Calif, . 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alt~. Calif. 

. K & M Electronics Corp .• 408 Pauiding Ave .• Northvale. N. J. 
Lancer Electronics Corp .• 1416 W. Main St .• Norristown. ~a. 
lear Siegler. Inc .• 3171 S. Bundy Dr'iSanta Monica. Calli. 
MagnetiCS. Inc .• Components. Div .• Box 391. Bu!ler. Pa. 
Monroe Electronics Inc .• 5 Vernon St. Middleport, N. Y. 
NH Research. Inc.. 1510 S. lYon SL. Santa Ana. cain. 
Neff Instrument Corp .• .1088 E. Hamilton Rd:. Duarte. Calif. 
Nytron. Inc •• 795 San Antonio· Rd .• Palo Alto. Cam:' . 
Pastariza Div. Analog Devices. Inc .• 221.fifth St .• Cambridge. Mass. 
Rho Engineering Co.. 2234 Colby AVe .• ~os,Angeles"Cal. 
Varo General. Garland Bank Bld~. Garland. Tex. 

. Weston Instrs .• lnc .• Weston·lexington Div .• 17 Hartwell Ave .• lexi~gton. Mass. 
Zeltex Inc .• 1000 Chalomar Rd .• Concord. Calif . 

AMPLIFIERS. VSWR MEASURING 
Amperal Elctrn. Corp •• 230 Du", Ave .• Hicksyilla. N. Y. 
·Nirda Mlcrawava Corp.. Plainview, N. Y. .................. P 1689 
WelnschelEnl!l. Co. Ino .• p.o. Bax 577. GaHhersburr. Md. 
Alford Mfg. Co .• 12~ Cross St. Winchester. Mas~ 
Beckman Instrs .• Inc .• Elctrn.lnstrs. Div .• 2200 Wrigbt Ave .• Richmond. Calif. 
General Microwave Corp .• 155 Marine St.. Farmingdale. N. Y. 
General Radio Company. 3IlO Baker Ave .• W: Conccrd. Mass. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Jerrold Electronics Corp .• 401 Walnut St, Philadelphia. Pa. 
PRO Electronics. Inc .• 1200 Prospect Ave .• Westbury; N. Y. 
Radiation Devices Ce •• Box 8450. Baltimore. Md. ' 
Rantec Div .• 2.w1l3 Ventura Blvd .• Calabasas. Calif. 
Reeve Elctrns.. Inc .• 601·EEM·W. lake St.. Chicago. III. 
Rohde & Schwarz Sales Co •• 111 LeXington Ave .• Passaic. N. 1. 
Technical Material Corp •• Box 142. Mamaronec~ N.:Y. 

AMPLIFIERS. 'WIDEIAND , 
AEL Inc •• P.O. Box 552. Lansdale. Pa. .. .. .. ...... . .. .. .. P 1326 
Aerospace Research Inc •• 130 Lincaln St.; Baston. Mass. ..... P 1647 
AlII .. Bevlen Inc., 221 Fifth St, camllrldp. Miss. ..• ; • P S08-510 
Applied Research. Inc •• 1& s. Ba,les Ave., Port Washington. I:Y; ~.1651 
Arv .. Engineering Co .• p.o. Bax 3759; Tilriance. Canf. • ...•. , . P 505 
Astredata, Inc •• 240 E. Palais Rd •• :Anaheim. Caln. .. ... :.. P: 512. 2838 
Annllk Inc •• 2881 Copper Rd .• Santa Clara. Cllif. ........... p. 513 
Bulan WltcII Co., Inc.. Elctrn •• DiY •• Sem Pra~s.. 61-20 Woodsldi Au;. 

Waadside. N. Y ....................... :.. .. .. .. .. ..!Y 2657 
. Burr;Braw. Research Corp .• Infl. Airpart Inll. Pt.. Tucson. AriL ... , 
t.J:ar Electronlcllnc.. &0 Decibel Rd .• State College. PI. ... P 516-521 . 
CML Inc •• 350 Leliad Ave. Plalnfteld. N. I •.. , ..••..... ' P 1890. 1891 
calHomia Inm Corp •• 3511 Midway Dr;. San Diega. Calff. 
Cllifarnla Instrumentt Corp •• 3511 Midway Dr •• San Diega, calif. 
Caillarnia Sys. Comp •• Inc .• 9176Iadependence. Chatsworth. Cal. p 766 
Chranetici. 5DD Nuber Ave •• MI. Vernan. N. Y. 
Co~u Electranlcs Inc •• Bax 623. San Dlega. Calif. ....•...•.. p 1356 
Computer LaIIs. 11t19 S.ClJapman St .• Greensbara. H. C. .•. . . . p 515 
Crown Inl1 •• Box 1000, Dept EEM. Elkhart. Ind. ........... p 2159 
Data Darice Coqr.. Dept. 17. 100 Tech St. Hicksville. N. Y. .. p 522.523 
Dynamics .lnslrumenI;aUln, 583 Monllrey Pan Rd.. Monterey '"PII.. Cal. ' . 

" p 524 
HeneiWIII Testldstroments DIY •• lax 5227, Denver. Cillo. . ... 'p 1403 
Hybrid Systems Carp .• 95 Terrace Hall Ave •• BurHngton.' Mass. .. p 529 
INCDR Instrumentation Alnplifieis & Supplies. Inc .. 

29 NeWtawn Rd. Plainview. N. Y. ...................... p 1404 
IIdusbiil Test E,ul,t Co .• 20 Beec~od Ave., Port Washlngtln ... Y. 
Infodex IncorporaJed. 7 Ckerry Ave .• Waterbury. Cm. .. :..... p. 1187 
hlstraments rar Industry. Inc .• nr Toledo,St. Farminldale. N. Y. p 530 
InlrDlllcs. Inc •• ·51,Cbapel.St, NeWtontMass;' ....... ......... p 531 
Ilhaco Inc. 735 W. CHnton St .• ttbaca, N. Y •............... :' p 532 
Kay Electrfc Ca •• Maple AVii. Pine Brook;N. I. ............ p 1422 
Keithley Instromeills. Inc:. 28175 Aarora Rd .• Cleveland. Ohio 
LEL DiY. Varian, 15 Akron ~. Copiague. N. Y •..•.. ' •.. : .. , :.. p 1680 
Lorc~ Electronies CII, .. 105 Cedar La. Enllewald. N. I •• :'. . . • p 1678 
Melear Eleclr1lnlcs·~arporation. 1750 New HiPwaY. Farlllinpale. N. Y. 

P 534,535 
MlCrollnlcs Inc;. SO Wintar St .• Weymoutll, Mass, 
M"lCraweve Cavity Labs; Inc .• 10 I. Beach Awe .• La Grange; Ill' 

. p'1686.]687 
lleQort Labs •• Inc.. 830 l Yaung St. Sinta Ana; Calif. 
N"plD Elec. New Yark Inc., 200 Park Ave .. Hew Yark, I. Y. 
DJ8IIIp Labs, 1'12 S. Alta Ylsfa Blvd •• ,LI$ Angeles. Cain. 
Parzan Research Inc.; 48 Urban Ave .. Westbury. N. Y. ,. 
PbDbrick/luus Research. 17 Allied Dr. at Rte. 128,.. Dedbam, Mass. 

p 538 
Pbilca/Fard Corp;. C &:Tlega SIs •• Pbllatlel,hiMa. " . .";' 
Prlncet .. Applied Resiatcb ·Carp •• Bax 565. Princeton. N. I,. . . . p 1471 
OIan·TeDb Lalllllallldes lilt •• 43 S. leffeBID Ifd:; Whippany; N.'.. p\470 
RHO ElectronlCl Lab Inc .• 94 Mllbar Blvd •• ·farallngllal&; H. Y. ;, .. 
SpI8lUI Electric Co, 481 MarshallSt; N. Adams; MISS:' 
Takeda Rlke. hid. Co. Lid., ,1.32·1 Asah~cIIo, Nerima-ku. TakyO. lap. 
Tektronix. Inc.. Box' 500. Be8ierton; Ore:' " 
Trail Micrame Carporatian. 4126 Kennedy RIIi; Tampa. fla. .. p 1713 
Veetar Engineering, Inc.; 58 Brawn AvI., Springfield. N. L •.... p 2141 



Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Aeroscienee Elctrn~,lnc., Box 29765, Atlanta, Ga. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
Arenberg Ultrasonic Lab., Inc., 94 Green St., Jamaica Plain, Mass. 
Argonaut Assocs., Inc., P.O. Box K, Beavertnn, Ore. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bay Laboratories, Inc., 20160 Center Ridge Rd., Cleveland, Ohio 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co .• 360 Sierra Madre Villa, Pasadena. Calif. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont., Can. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., Leonia, N. J. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
British Physical Labs., Houseboat Works, Radlett, lierts. Eng. 
Celco, 70 Constantine Dr., Mahwah, N. J. 
Chronetics, Inc., 500 Nuber Ave., Mt Vernon, N. Y. 
Collins Radio Co., Dallas, ~exas 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Continental Bectronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Crystalab Prods. Corp., 19 Legion PI., Rochelle Park, N. J. 
Dana Laboratories Inc., 2401 Campus Dr .• Irvine. calif. 
Data-Control Systems, Inc., E. Liberty St., Danbury, Conn. 
Delta Elctrns. Ltd., 70 Ronson Dr., Rexdale, Ont, Can. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
EG & G Inc., 35 Congress St, Salem, Mass. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Md. 
FKS Communications, Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
Fairlane Electronics, Inc., Box 335, Long Valley, N. J. 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
Fidelity Amplifier Co., 1633 N. Halsted St., Chicago, III. 
GPS Instrument Co., Inc., 14 Burr St., Framingham, Mass. 
Gavin Instrs., Inc., Box 413, Somerville, N. J. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Globe Exploration Co., Inc., Box 12338, EI Paso, Tex. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Instruments Inc., 3434 Midway Dr., San Diego, Calif. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
Locus, Inc., 906 W. Coliege Ave., State College, Pa. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Massa Div., 280 Lincoln St., Hingham, Mass. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Microtek Electronics, Inc., 138 Alewife Brook Pkwy., Cambridge, Mass. 
Microwave Assocs.; Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Monroe Electronics Inc., 5 Vernon St, Middleport, N. Y. 
Neff Instrument Corp., 1088 E. Hamilton Rd., Duarte, Calif. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
OIektron Corp., Box 248, Dudley, Mass. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Dptimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Parzen Research, Inc., 48 Urban Ave., Westbury, N. Y. 
Pastoriza Diy. Analog Device~ In~, 221 mth St., Cambridge, Mass. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Philips Elactronic Instr., 750 S. Fulton Ave., Mt. Vernon. N. Y. 
Philips Bectronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Ca •. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
Preston Scientific, Inc., 805 ( Cerritos Ave., Anaheim, Calif. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
RF Comms., Inc., 1680 University Ave., Rochester, N. Y. 
RCA, Defense Etctrn. Prods., Marne Hwy., Morristown. N. J. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Radio Engineering labs., 29·01 Borden Ave., Long Island City, N. Y. 
Radio Research Co., 189 Mt. Pleasant Ave., Rockawav. N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Semiconductor Oper., 350 Ellis St., Mountain View, Calif. 
Redcor Cor~., Box 1031, Canoga Park, Calif. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave.; Passaic, N. J. 
Schlumberger Overseas GMBH, 211 Park Ave., Scotch Plains, N. J. 
Scott Instr. Labs., 111 Powdermill Rd., Maynard, Mass. 
Signetics Corp., 811 E. Arques Ave., Sunnyvale, Calif. 
Solid State Radiations, Inc., 2261 S. Carmelina, Los Angeles, Calif. 
Spencer·Kennedy Labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Tele-Dynamics, 5000 Parks ide Ave., Philadelphia, Pa. 
Transvac Electronic~ 270 Newtown Rd., Plainview, N. Y. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Weston Instrs., Inc., Weston·Lexington Oiv.,17 Hartwell Ave., Lexingtnn, Mass. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

ANALOG C.OMPUTERS-SEE COMPUTERS. 
ANALOG 

ANALOG·TO·DIGITAL CONVERTERS-SEE 
CONVERTERS. ANALOG· T()'DIGITAL 

ANALYZERS. A·F 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
A. P. Circuft Corp., 865 West End AYe., New York, N. Y. 
8 & K Instroments, Inc., 5113 West IIl4th St., Cleyeland, Ohio.. p 1336 
EMR.JIatboro, l County Lina Rd., Hatboro, Pa. •..• . . • . . • • • p 1368 
Fairchild/Electro-Metrics Corp., 100 Church St., Amsterdam, N. Y. p 1384 

Freed Transformer Co., Inc., 1795 Welrfield St, Brookl,n, N. Y. 
Gee Space SystellS, Inc., &301 49th St. N., St. Petersburg, Fla. P 1675 
Heath Co., Dept 180, Blnton Harbor, 11th. 
Kay Electric Co., Maple Ave., Pine Brook, N. I. 
London Co., 811 Sharon Dr., Westlake, Ohio ............... p 1427 
Marconllnstr~, 111 Cedar La., Enllewood, N. J............ .. p 1433 
PeMWood Namecbfon Co., 7249 Fraokstowa AYe., Pittsburgh, PI. 
Pkilco/Ford Corp., C & TIDg8 Sts., Philadelphia, PI. 
Princeton A!lplled Research Corp., BOI 565, Princeton, N. 1. .... p 1471 
Oaan·Tech Laberatories Inc., 43 S. Jefferson Rd., Whlppan" N. J. p 1470 
Sln,.r Co., Instrumentation DIY., 915 Pembroke St., Bridi:epor\, Conn. 

p 1486,1489 
Tektronix, Inc., Bol 5110, Beaverton, Ore. 
Tele·Slr;nal Corp., 250 Crossways PIrk Dr., Woodbury, N. Y. 
Waveforms, 11922 Valerio St, N. Hollywood, CaIH. ........ . p 1530 
Agac·Derrilron, Inc., 1332 N. Henry St., Alexandria, Va. 
Audio Instr. Co., Inc., 311 Mountain Rd., Union City, N. J. 
Brower Labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Dawe Instruments, ltd., Western Ave., Acton, London W3, Eng. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Federal Scientific Corp., 615 West 131 St., New York, N. Y. 
General Radio Company, 300 Baker.Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapoli~ Minn. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Lab Electro·Acoustiqae, 5 Rue Jales·Parent, 92·Raeil, Malmaison, France 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
MB Electronics, Box 1825, New Haven, Conn. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Moantainside, N. J. 
Nelson·Ross Electronics, Inc., 5-05 Burns Ave., Hicksville, N. Y. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Oklahoma Aerotronics, Inc., 632 Pennsylvania Ave., Hartshorne, Okla. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., Long Island City, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Siemens America, Inc., Telecom Di •. , 350 Fifth Ava, New York, N. Y. 
Spectral Dynamic. Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Toa Elctrns. Ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Wandel & Goltermann/Tel·Com, 6 Great Meadow La., Hanover, N. J. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
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Sclentific·ADanta Inc., Bel 13654, Atlanta, GI. 
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Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
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ANALYZERS. BEHAVIORAL. EXPERIMENTAL 
A D Data Systems, Inc., 830 Unden A,I., Rochester, N. Y. . . . . p 758 
Princeton Applied Researcb Corp., Box 565, Princeton, N. J. . . . . p 1471 
Bin-Medical Elctrns., Inc., 653 Lofstrand La., Rockville, Md. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
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International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
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SIGNAL TRACING 

ANALYZERS. COINCIDENCE 
Beckman Inslrs., Inc .. Scientific Instrs. Div., 2500 Harbor Blvd .. Fallerton, Cal. 
Chronetics, Inc., 500 Naber Ave., Mt. Vernon, N. Y. 
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London Co., 811 Sharon Dr., Westlake, Ohio 

eeml1969 21 



AMPLIFIERS. HARMONIC (Cont'dl 
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Fairchiid/Electro·Metrics Corp., 100 Church St, Amslerdam, N. Y. p ·1384 
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Ohio Semitronics, Inc., 1205 Chesapeake AYe., Columbu~ Ohio p 1047 
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p 1486,1489,1490 
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ANALYZERS.INTERMODULATION 
London Co., 811 Sharon Dr., WesUake, Oblo 
Marconllnstrs.,111 Cedar La., Englewood, N.l. ...... p1433 
Measurements, Box 180, Boonton,.N. J. 
Quan·Tech laboratories Inc., 43 S. Jefferson Rd., Whippany, N. J. 
Singer Co., Instrumentation DiY., 915 Pembroke St, Bridgeport, Conn. 

p 1486,1489 
Spectrum Instruments, Inc., Box 474, Tuckahoe, H. Y. ....... p1310 
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Chuo Elctrn. Co., Ltd.,21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
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Eico Eleclronic Instrument Co., Inc., 283 Malia St., Brooklyn, N. Y. 
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Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. 1. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 

ANALYZERS. MAGNETIC 
American Aerospace Cant Inc., 129 Verdi St, Farmingdale, H. Y. 
Bell, F. W., Ine., 1358 Norton AYe., Columbus, Ohio .......... p 1345 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Industrial Control Co., Central Ave. al Plnelawn, Farmingdale, N. Y. 
Magnemetrics DiY., ROCkdale St, Worcester, Mass. .......... p 1435 
Ohio Semitronics, Inc., 1205 Chesapeake AV8., Columbus, Ohio p 1047 
RFL Indt, Inc., Powerville Rd., Boonton, N. I... . . . . . . . . . . . . . p 1472 
Singer Co., Instrumentation DiY., 915. Pembroke St, Bridgeport, Conn. 

. p 1490,1491 
Stoddart Electro Systoms, 2045 W.Rosecrans Ave., Gardena, CaJ~. 
Acoustronics, Inc., 156 Olive St., Huntington, N. Y. 
Automation·Forster Div., Box 1025, Ann Arbor, Mich. 
Computer Test Corp., 3 Computer Dr.,Cherry Hill, N. J. 
Electro·Mechanics Co., Box .1546, Austin, Tex. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Ikor, Inc.,. N. W. Industrial Pk., Burlington, Mass. 
Irwin Laboratories, Inc., 1238 S. Gerhart Ave., Los AnReles, Calif. 
Magnaflux Corp., 7328 W. Lawrence Ave., Chicago, III. 
Magnetic Analysis Corp., 535 South 4 Ave., Mount Vernon, N. Y. 
Deco Corp., 711 S. E. Hawthorne Blvd., Portland, Ore. 
Ogallala Electronics Mfg. Inc., Box 59, Ogallala, Neb. 
Sensor Corp., 97 Indian Field Rd" Greenwich, Conn. 
Thomas & Skinner, Inc., 1100 East 23rd St., Indianapolis, Ind. 
Varian Assoos., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Radiation DiY., 611 Hansen Way, Palo Alto, Calif. 

ANALYZERS. MAGNETIC TAPE DROPOUT 
Intarstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. 
Acoustronics, Inc., 156 Olive St., Huntington,N. Y. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 

ANALYZERS. MICROWAVE 
Applied Research, Inc., 76 S. Bayles Ave., PMt Washington, N. Y. 
Electro/Data Inc., 3121 Benton St, Garland, Tex. ............ p 1666 
Frequency Engineering Labs, P.o.Bo¥ 527, Farmingdale, N. J. 
Nippon Elec. New York Inc., 200 Park AVI., New York, N. Y. 
Pbilco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Scientlfic·Atlanta Inc., Box 13654, Atlanta, Ga. 
Singer Co., Instrumentation DIY., 915Pembroke St, Bridgeport, Conn. 

p 1486,1489,1490 
Tektronlx,lnc., Box 500, Beaverton, Ore. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
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Alfred Electronics, Stanford I.ndl. Pk., 3176 Porter Dr., Palo Alto, Calif. 
, Collins RadiJ> Co;, Dallas, Texas 

General Microwave Corp., 155 Marine St,. Farmingdale, N. y, 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Loral Efctrn. Sys., 825 Bronx Ri"r Ave.; Bronx, N. Y. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Microwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N: Y. 
Nelson.ftoss Electronics, Inc., 5-05 Burns Ave., Hicksville, N. Y. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Polarad Elctrns. Instr., 34-02· Queens Blvd., ~ong Island Cily, N. Yc. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. . 
Spectra·Elctrns., Inc., 923 N, San Antonio Rd., Los Altos, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd.; Waltham, Mass. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
White Electromagneties, Inc., 656 Lolstrand La., Rockville, Md. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
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A. P. Circuit Corp., 865 West End Ave., New York, N •. Y. 
Aerospace Research Inc.,.130 Lincoln St, Boston, Mass. 
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Fairchiid/Electro·Metrics Corp., 100 Church St., Amsterdam, N, Y. p 1384 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. J. 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. . .. , p 1403 
Kay Electric Co., Mapl. Ave., Pine Brook, N. J. 
Philco/Ford Carp., C & Tioga Sts., Philadelphia, Pa. 
Princeton Applied Research Corp., Box 565, Princeton, N. I. . . . . p 1471 , 
Quan·Tech Laboratories Inc., 43 S. lefferson Rd., Whippany, N. J. 

p 1468,1469 
Singer Co., Instrumentation DiY., 915 Pembroke St., Bridgeport, Conn: 

p 1486,1489,1490 
Tracer Inc., 65110 Tracor La., Austin, Texas ................ p 1511 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Alden Elctrn. & Impulse RecordinR Equip .. Westboro. Mass. 
Bearing Inspection, Inc., 10041 Shoemaker Ave., Santa Fe Springs, Calif. 
Brower Labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Collins Radio Co., Dallas,.Texas 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Federal Scientific Corp., 615 West 13I St:, New York, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Onncord, Mass. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Lab Electro·Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Ling Electronics, 1515 S. Manchester Ave., .Anaheim, Calif. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Muirhead Instrs., Inc., nOI Bristol Rd., Mountainside, N. J. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Polarad Elctrns. Instr., 34-01 Queens Blvd., Long Island City, N. Y. 
Radio Engineering Labs., 29·01 Borden Ave., long Island City, N. Y. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. 1. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Signal Analysis Inds. Corp., 11 Di Tomas Ct., Copiague, N. Y. 
Spectra·Elctrns., Inc., 923 N. San Antonio Rd., Los Altos, Calif. 
Spectral Dynamies Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Spencer·Kennedy Labs., Inc., 1320 Soldiers Field Rd .. Boston, Mass. 
White Electromagneties, Inc., 656 Lofstrand La., Rockville, Md. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

ANALYZERS. PARTICLE·SIZE 
American Instr. Co., fnc., 8030 Georgia AYe., Silver Spring, Md. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Benthos, Inc., Edgerton Dr., N. Falmouth, Mass. 
Bionic Instruments, Inc., 221 Rock HiII·Rd., Bala Cynwyd, Pa. 
Climet Instruments Inc., 1240 Birchwood Dr., Sunnyvale, Calif. 
Coulter Efctrns., Inc., 590 West 20th St., Hialeah, Fla. 
Fisher Scientific Co., 711 forbes Ave., Pittsburgh, Pa. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Hacker, W. 1. & Co., Inc., Box 646, W. Caldwell, N. 1. 
Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
LetroyHes. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Procedyne Corp., 221 Somerset St, New Brunswick, N. 1. 
Royco Instruments Inc., 141 Jefferson Dr., Menlo Pk., Calif. 
Scientific Advances, Inc., 1400 Holly Av~., Columbus, Ohio 
ThermoSystems, Inc., 2500 Cleveland Ave. N., St. Paul, Minn. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

ANALYZERS. PHASE & VOLTAGE 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Aritech Corp., !'dO Lincoln St., Brighton, Mass. . . . .. . . . . p 1285 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. p 1366 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohio. . .. . .. p 1367 
E·H Research Laboratories Inc., Box 1289, Oakland, Calif. 
EMR·Hatboro, E. County Line Rd., Hatboro, Pa. 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. J. 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. 
Industrial Tes! Equip!. Co., 20 Beechwood Ave., Port Washington, N. Y. 

p 1405 
Interstate Electronics Corp.,707 E. Vermont Ave., Anaheim, CaIH. p 1411 
Non·Linear Systems, Inc., Box N, Del Mar, Cal~. 
North AUantlc Industries Inc., 200 Terminal Dr., Plainview, N. Y. p 1452 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. ........ p 1460 
Quan·Tech Labor!llorles Inc., 43 S. Jefferson Rd., Whippany, N. J. p 1467 
Scientific·Atlanta Inc., Box 13654, Atlanta, Ga. 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. ." p 1708 
Singer Co., Instrumentation DiY., &15 Pembroke St, Bridgeport, Conn. 

Theta Instrument Corp., Fairfield, N. I. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Acton Laboratories, Inc., 531 Main St., Acton, ~ass. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 

p 1486 
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Spencer·Kennedy Labs., Inc., 1320 Soldiers Field Rd., Boston. Mass. 
Tel·lnstrument Elctrns. Corp., 728 Garden St., carlstadt, N. J. . 
Weston Instrs. Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Wharton Unitools, 8·10 Lake St., Moosup, Conn. 

ANALYZERS, VIDEO 
fairchild/Electro-Metrics Corp" 100 Church St, Amsterdam, N. Y. 
Nippon Elec. Hew Yark Inc., 200 Park Are., New Tork. N. Y. 
Singer Co., Instrumentation DiY., 915 Pembroke.St, Bridgeport, Conn. 

p 1486,1487,1489 
Spectrum Instruments, Inc., Box 474, Tuckahoe, N. Y. 
Alden Elctrn. & Impulse Recording Equip .. Westboro, Mass. 
American Electronic Controls, 74 Tracey Rd., Huntingdon Valley. Pa. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Collins Radio Co., Dallas, Texas 
Colorado Video, Inc., Box 928, Boulder, Colo. 
Denson Electronics Corp., P.O. Box 122, Rockville, Conn, 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. V. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Nelson·Ross Electronics, Inc., ~ Burns Ave., Hicksville, N. V. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N. Y. 
Rohde & Schwarz Sales Co., 11l Lexington Ave., Passaic, N. I. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. V. 
Spectra·Elctrns., Inc., 923 N. San Antonio Rd., Los Altos, Calif. 
Spectral Dynamics Corp. of San Diego. P.O. Box 671,San Diego, Calif. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
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A~EatOIC CHAMBERS 

ANALYZIIS. WAVEFORM-sEE ANALYZERS; 
HARMONIC' " 

ANECHOIC CHAMBERS 
Marconllastn. 111 1:lIIar lJ.; EilgfMDII, N. I. P 1434 
AmerincJ.MacKlssic, Inc., Box 111, Par_erford, Pa. 
Coex Devices, Inc., Box 23+E£M, Chelsea, Mass: 
Emerson & Cuml~t, Inc., 869 Washington St, Canton, Mass., , 
Goodtlch, B. F. Sponge Prods., Plabj 4, canal St., Sllelton, Conn. 
lectro Magnetics Inc., 6056 W. Jefferson Blvd, ~os Angeles, cal. 
lindsay Structure, 1360 Edgar St, Evansville, Ind. 
lUndYjElect. ,& Systems, Inc., Robert La., Glen Head, N. Y. 
MeMH an Radiation Labs, Inc., Brownville Ave., Ipswich, Mass. 
Ray Proof Corp., Keeler Ave., Norwalk, Conn. 
Shielding Corp., 345 New Albany Rd., Morristown, N. J. 
Topatron, Inc:, ,Box 967, Costa Mesa, CaIH. ' 
Topper MIg. Co., I~c;, 889 Northern Blvd., Great Neck, N. y, 

ANGLE"()F·AnACK INDICATOR~SEE 
INDICATORS. ANGLE·OF·AnACI( 

ANNUNCIATORS . 
AllarC Instrument Corp~!70 MaID St., WISIIIIIY, N. Y.. .. .. ... p 1179 
Amlrlcan Zittler, lIe., t1111l11ndllph Ava, Costa M~I, calif. 
Artisan ·EIctms. Carp., 5 Eutman's Rd. Parslppuy, ". I •• :.... P 2198 
Dlallpt Carp. 80 stmrt AVI, B~ N. Y. .. .. • .. .... p 1783 
Electrospm Carp., 85t BrUsh illllIw Rd., Wastbury, N. Y. !~ 
Seo Space Sptlms, Inc., B301 49IIISt It, St PI\tIIbIl/f. Fla. ' P 781 
IlIIastrlal Electronic EnPaars Inc., 7720 LaMIRI All., YIn IIIJ$, CalW. 

p 1188-1190 
Ilfo-Llta, CartaJlI TaoaollllJ Inc., 45-12 11I8IfI St, CIfIIDI, N. Y. P 1191 
latar·Market Inc., 312 Wllkegan Rd., IllIIlew, III. ,......... p 119'4 

I Master SpecllltllS Ct., \1848 Mumla, costa Mesa, calH. p 2751 ~753 
N&JIIlr, E. V., las, hie., 28 ManilBmR 81vd., PI. Wan., N. Y,.. p 2298 
PPM Inc. 7018 EllClif Ave. Clmllallf, a.le 
$111111 Amllatillilc, 111 EucalJptus Dr. EI Squn'e, Cll. p 1202, 1203 
Tlpeswltch Carp. of Aiiieriea, 32D Bread HoHow Rd., Famlnlllalt, N. Y; 
Translstor Elactranics Carp, Btl 8191" Mlanazpalls, Miln. •.•. p 805 
AEI Instrument Co., 3691 Lee Rd., Cleveland, Ohio 
Action Systems cO., 34 Cambridge St, Meriden, Conn. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
American Communicati,ons Corp., 178-15 Evelelb Rd., Jamaica, N. Y. 
American Machine & Foundry Co., 1025 N. Royal St, Alexandria, Va. 
Atmar Engraving Co.,"lnc., 91-31121 St., Richmond HIli, N. Y. 
Aulocall Co., 366 Mack Ave., Sllalby, Ohio . 
Autocon Industries, Inc.~ 995 Univel'$ity, St Paul, Minn. 
Aviation Elee., Lid., 200 Laurentien Blvd., Montreal, Que., Can. 
Beta Corp., 2639 Manana Dr., Box 20427, Dallas, Tex. 
California Eleciro-Scientiflc Corp., 2203 S. Grand Ave. Santa Ana, Calff. 
Chamberlain MIg. Corp.; 5740 N. Tripp Ave., Chicago, III; 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Cafll. 
Collljludyne Corp, BOx 241, Hatboro, Pa: 

,Condor Industrial Corp., 649 Childs St, Wheaton, III. ' 
Connecticut Consolidated Inds., Inc., 60 Cambridge st., Meriden, Conn. 
DatasenoB Co., 735 Factory Rd., Addison, III. . 
Oevco Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Display Control, Div. lumlnator, Inc., Box 278, Plano, Texas 
Efectro Devices, lno., 11805 Westline Industrial Dr., St. Louis, Mo. 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Faraday, Inc., 805 S. Maumee, Tecumseh, Mich. 
Glar.J!an Corp., 496 Kennedy Rd., Buffalo, N. Y. 
Henschel Corp., 14 Cedar St, Amesbury, Mass. 
Honeywell, Inc., Commercial Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Industrial Components, Inc., 1675 S.E. Allen Ave., Beaverton, Ore. 
J-Omega Company, 2271 ,Mora Or., Mt. View, Calif. 
Jay.EI Products, Inc., Box 25, Gardana, Calif. 
Kirkland, H. R. Co., 8 King St, Morristown, ,N. J. 
Korry Mfg. Co., 223'8th Ave. N., Seattle, Wash. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pico Rivera, Ca,l. 
Mosler Electronic System Div., 9 South St., Danbury, Conn. 
Nationil Time & Signal ClJrp., 21803l'/yoming Ave., Detroft, Mich. 
Nelson-Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Nichols, R. H: Co:, Ltd., 4544 Dufferin St., Toronto, Ont, Can. 
Notilier Co., 3700 North 56th St" Lincoln, Neb; 
OrHluani Gorp. of A/nerica, 345 West 37 St., New York, N. Y. 
Penn Keystone \corp., Division St., Ansonia, Conn. 
Pinkerton ElectiD-Securliy Co., 61 Sutton Rd., Webster, Mass. 
Radar Relay. Inc .• 1631 10th St., Santa Monica,'CaIif. 
Scam Instrument Corp., 7401 N. Hamlin Ave., Skokie, III. 
Sensor Precision Jndustries Inc., 29 Janes Ave., Medfield, Mass. 
Sun Dial & Panel Corp., B!JX ,326, Caldwell, N. J. , 
Swltchcraf~ Inc, 5555 N. Elston Ave., Chicago, III. 
Sy,mbollc Displays, Inc., 1188 N. Ba~via St, Orange, Calff. 
Tenor Co., inc., 17020 W. Rogers Dr., New Berlin, Wisc. 
Truco, Inc., ~, Simsbury, Conn. 
United Control Corporation, Redmond, Wash. 
Utility Communication Systems, Inc., Box 188, Essington, Pa. 
Worner Electrn. Dtvices, Rankin, III. 

ANODES. ELECTROPLATING 
E .. lbanl Mlnerala .. ,Chemicals ClIP., Engellwllinda. Di,., 

231 Naw Jlp'!! RR AVe., ftewaril, N. I. 
Alpha Metals,',lnc., 56 Water St, Jersey City, N. J. 
American Smelting & Refining Co., 120 BfGadway, New York, N. Y. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn.' 
Astrolab, Inc., 4 McCandless st., Linden, N. J .. 
Chase Metals Service\Div. 20600 Chagrin Blvd., Cleveland, Ohio 
Division lead Co" 7742 West'Slst PI., Summi~ III. 
Gardiner Solder Co., 4820 S. Campbell Ave., Chicago, III. 
Garner Glass C,O;, 177 S.lndian ijill, Claremon~ Calif. 
Handy & H~an, 850 3rd·Ave., N&w York,N. Y. ' 
taMlne l,nSli$., InC:, ,LilJ;Ljne Plaza, Melrose Park, III. 
M ,& T Chemicels,IIW~Sub, American Can Co., RahwaY,N. J. 
Matthey BishoPi Inc, Malvern, Pa .. 
Revere Cop~er & Brass, Inc.,230 Park Ave., New York, N. Y. 

) 
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Sellex Corporation, 75 River Rd.,1/uHey, N. J. 
. States Co., 19 New Park Ave., Hartford, Gonn. , 

WelllngtonTectmlcallnds, Inc."55 iIoneck st; EnAlevioild, W. J; 

ANTENNA COIu;;..SEE COIU; ANTENNA 
LOADING "', 

ANTENNA COUPLER~SEE COUPLERS. 
ANTENNA 

ANTENNA DUMMY LOAD5-SEE' DUMMY' 
LOADS 

ANTENNA FEED SYSTEMS 
AEI. Inc., p.o. Box 552, lanalale, .. : 
Aerospace RHUrch Inc., 130 lincoln St, BOston, Mass. p 1647 
Aaaren Micnnme, 'III., 418 E. BllPI1II, An., Syram .. 11. Y. p 1653 
Applied Reium, Inc., 18 S. Bayles AVI., Pert Wasllhll\DII, N. Y. p 1651 
..... IS MI~ Ca., RaIlroad Pl., Mlllllraneck, 11. Y. 
ElIDlnnIc RlllllfCIS, Inc., 4581 CaloranJII,II., LIS Allllles, Cal. 
Nippon Elle. New Yilt Inc., 2tIG Palt Ava, New yort, N. Y. 
ParDllliesearc~ Inc., 48 Omn AVI. Westbury, N. Y. 
Pbilco/Fard Corp, C & Tlap Stc., Plliladelpllil, ... 
Prlilier Microwave Clip., 35 Hew Broad St, Port C~lstar, ft. Y. 
Sclelll1lc-AtIantIlne., Box 13854, Allanla, IL 
Transca Preductl, 4241 mllcot All., Vellil:e, CIIl!. 
Ainslie Corp., 531 Pond S~, S. Braintree, Mass. 
Airborne Instruments Ia., Div. Cutler.JIammer, Inc., Deer Park, N, Y. 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains. N. J; 
Alpha Industries, Inc., 381 Bliot St., Newton Upper Falls, Mas~ 
Amecom DIY., litton Sys. Inc.; 5Il5 Calvert Rd .. College Park, Md. 
Andrew California Corp., 941 E. Marylind Ave., Claremont Cal. 
Andrew Corp., 10500 West 153 St, Orland Park, III. 
Canoga Bectronics Corp:, 8966 Comanche, Chatsworth, Calif. 
Chu Assocs., Box 387, Whitcomb Ave., Llttfeton, Mass. 
Coax Devices, Inc., Box 2J4.EEM. Chelsea, Mass. 
Conductron Corp.; 2600 North 3rd St. St Charles Mo: 

'Control Data Corp., 400 BOriler St., Eastlloston, Mass. 
Cubic Corp., 9233 BalbOa Ave., San Diego, Calif. 
Dtlla Electronics Inc.; 4206 Wheeler Ave., Aleximfria, Va. 
Diamond Antenna & Microwave Corp., 35 R.iver St, Winohester, Mass. 
Dorne & Margolin, Inc., 2950 Veterans Memorial Hwy., BOhemia, N. ~ 
Electronic Comms., Inc., 1501 72nd St., N., St· Petersburg, Fla. . I 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Gabriel Electronics, Dlv. Maremont Corp., Saco, Me. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Herley Inds., Inc., 175 Eileen Way, Syosset N. Y. 
Hughes Aircrali, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvem St, Fullerton, Cal. 
Hy-Galn Electronics Corp., N.E, Hwy. 6 at SteVens Creek, lincoln, Nebr. 
Intematlonal Ground Systems Div., 1lI0l Sunset Hills Rd .• Reston, Va. 
Jasik Lab~, Inc., 100 Shames Dr., Westbury; N. y, ' 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kevlln MIg. Co;, 26 Conn St., Woburn, Mass. 
LTV Electrosystems; Inc., Garland DIY., BOx 6118, Dallas, Tex. 
lear Siegler, Inc., 3171 S. BundY Or., Santa Monica. CaIH. 
lenkurt Electric Co., lno., 1105 County Rd., San Carlos, Calff. 
Loral Elclm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
MCS COfl!., 1307 S. Myrtle Ave., Monrovia, Caiif. 
Meridian Metalcraft, Inc., ~739 S. Millergrove Dr., Whittier, calff. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, CalH. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Filter Co., Inc., 135, W. Manlius St" East Syracuse, N. Y. 
Omega Labs., Inc.; Haverhill St, Rowley, Mass. 
Parzen Research, Inc., 48 Urban Ave., Westbury; N. Y. 
Phelps Dodge Electr. Prod~ Corp., 60 Dodge Ave., N. Haven, Conn; 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont, Can. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rantec Div., 241103 Ventura Blvd.,Calabasas, Cain. 
Reeves Instr. DiY., East Gate Blvd.; Garden City, N. Y. 
Scela Radio Corp., 1970 Republic Ave., San Leandro, Calif. 
Sedco Systems, Inc., 130 Schmitt Blvd .. Farmingdale. N. Y. 
Sierra Elee;, 15100 S. Figueroa St., Gardena, Calff. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Utile Falls, N. J. 
SmHh-Meeker Engr. Co., 157 Chambers St,New York, N. Y. 
Southern AvioniCS Co., 5055 Belmont, Beaumont, 'Tex. 
Surface Conducti9n, Inc., 1501 Broadway, New York, N. Y. 
Sylvania Electric Prod., Inc., Elelm. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N, Y. . 

i Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

ANTENNA, FlLTER~SEE FILTERS. ANTENNA 

ANT~NA HOUSING~O SEE RADOMES 
Balic Clramlcs loc., 221 Seftnih Ava; Hawthorn .. N. 1 ...... p 15n 
Andrew Corp., 10500 West 153 St,"Orfand Park, III. 
Ceram Corp., 5345 timken Sq., La Mesa; Calff. ' 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Chu Assocs., Box 381, Whitcomb Aw., lIHiaton, Mass. 
Coax Devices,lnc., Box 234-EEM~lsea. Mass. 
Control Data ~orp., 400 BorderSt, East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 'River St., Winchester, Mass. 
Dlttmore.freimuth Corp., 2517 E. N!Jrwich St,Milwaukee, Wisc~' 
GDDdyear Aerospace Corp., 1210 Massillon Rd" Akron; Ohio 
Hughes Aircraft Co., Ground ~. Group. 1901 Malvern St., Fullerton, car. 
Insuleting Shapes, I,nc., 1381 Seabury Aw., Bronx. N. Y. 
Jerrold Electronics .corp., 401 Walnut St, PhUadelpllia, Pa. 
LTV Electrosystems, Incl Garla~d·Div., Bo~,6I18; Dallas, Tex. 
Lance Inds., Box 4156, ~yJmar, ,Calff" '. . '., 

, Loral Elctrn. Sys., 825 Bronx River Ave., BrollX,N, V. , 
',McMillan Rediation Labs, !nc., .Jlrownville Ave., Ipswich, Mas~ 

Meridian Metalcraft, Inc., 8739 S. MUlergrove Dr., Whittier, Calif .. 
N'ICools Prods. Co., 325 W. Main St, Moorestown, N. J. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N: Y. 
Seela Radio Corp., 1910 Republic Ave., San leandro, Calff. 

TechnIcal ApplianCe Corp., One Taco St.. SIIarburne'.N. Yo 
Topper MIg. Co., Inc., 889 Northern Blvd .. Great !leek,N. Y. 

ANTENNA LIGHTNING ARREmRS 
BasIc 'ClIlII1IcIlnc, 221 Smaltt Ave., Hawthorne, N. J. 
Darl Bee!mlcs, SIOII Dil. Box 180, Yallktan, S. D. 
ac ElaclrlDlcs, DIp!. 10.1,408 S. Wyman St, RockfDrd, III. 
lnlJn Elctm. Sys., _ Ctrtona Dr. Gyleta, ClIW,.. ... p2740:2741 
SallDI Wit & Callie Bit .. 215 N. RDIII 303, CIIIIIIJ. N., Y. 
WtsI\aPGnl Air BraD Ct., ~ro.space Oeflt.. SWissYale p.o. Pil!shundi, PI, 
Cush Craft, 621 Hayward St., Manchester, N. H. ", . 
fmney Co .• 34 W. Interstate S/.,'1Iedfoid, Ohio " .. ' 
Franklin Fibre-i.amitex Corp., 901·905 East 13th St., Wilmington, Del. 
HH.o Mfg. Corp., 1122 W. Newport Cliicego. III. ' 
Hy.Gain Electronics Corp., H.E. Hwy; 6 at Stevens Creek, lincoln, Nebr. 
IE Manufacturing Co., 3039.w. Carroll Ave., Chicago. III. 
Lance Inds., Box 4156, Sylmar, Calff. ' 
Parker Metal Goods Co., 85 Prescott St., Worcjster, Mass. 
S & A Electronics, Inc., 202 W. Florence St., Toledo, Ohio 
Stainless, Inc., 3rd St, N. Wales, Pa. 
TaII,t Electronics, IhC., 27·01 BrooklYn.Queens Expwy., 'II., Woodstde, N. Y. 
Tempo TV Products Co., Box 4156, Sylmar, talff. 
Topper Mig. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Tricraft Products Corp., 1124 W. Newport, Chicago, III. 

ANTENNA PATTERN,ANA1YZERS-SEE 
ANALYZERS. ANTENNA PAnERN 

ANTENNA PAnERN RECORDERS-SEE 
RECORDW. ANTENNA PAnERN 

ANTENNA POSITION INDICATOR~SEE 
INDICATORS. ANTENNA pOSITION 

ANTENNA REFLECTORS 
Pflilca/Ford Ctrp., C & Tioga Stc., PflRadelphla, Pa., 
Scltllllftc-Atlanta Inc., 111113854, Atlanta, Sa. 
Singer Ct., Inllnllllntatlan Bit., 915 Pembralle St., Bridgzport, Conn. 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
Ainslie Corp., 531 Pond St, S. Braintree, Mass. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Brooks & Perkins, Inc., 1950 W. Fort St., DelTon, Mich. ' 
Canoga Electronics Corp., 8966 Comanche, Chal$worth. Calif. 
Christian Precision Mfg. Co'" Inc., 12th & Federal Sts., Camden, N. J. 
Coax Dev~es, Inc., Box 234-EEM, Chelsea. Mass. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
DiItmore.freJlI\uth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Electronic Cms., Inc., 1501 72nd St., N., St. Petersburg, Ra. 
Gabriel ElectroniCS, Div. Maremont Corp., Saco, Me. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St, Manchester, N. H: 
·Hornet Antenna Prods. Co., BOx 880" Uuncan, Okla. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City. Cal; 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
LTV Electrosystems, Inc., Garla~~ Div., Box.6118, Dallas; Tex. 
LaPolnta Inds., Inc., 155 W. MaID'St., Rockv,IIe, Conn. 
Laminair Inc., 13226 Figueroa, Los Angeles, Calil. 
Loral Elctm. Sys., 825 Bronx River Ave., Bronx. N. Y. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Master Tower Co., 121 Main St., Sioux City, Iowa . 
Meridian Metalcrafl, Inc., 8739 S. Millergrove Dr. Whittier, Cal~. 
Microllect Co., 3575 25th, S. E., Salem, Ore. 
RF Systems, Inc., 155 King St, Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean. Va. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria, III. 
SedeD Systems. Inc.. 130 Schmitt Blvd" Farmingdale. N. Y. 
Technicsl Appliance Corp., One Taco St; Sherburne. N. Y. 
Westinghouse Elec. Corp., Defense Prods.. Box 2278. Pil!shur~h, Pa. 

ANTENNA ROTATORS 
(INDUSTRIAL & MILITARY) 

An 1111., P.O. Btx 552, Lanslal .. Pa. 
AlHlDCI Mra. Co., Inc., Allianca, O~io 
Automati," Develipment Co., _ W. Jefferson BlId., Culnr City, Cam. 
D""" Mlcrewava Co., Rallfllll PI., ~lI8roneC1l, N. Y. 
ilulustrll1 Cantrol Co, Centtal Ave. at PinelM, Farmingdale, N. Y. 
NiPfllll EIec. Naw Yilt Inc., 2tIG Park AVI., ... York, H. Y. 
PIIlIco/Ford Corp. C & Tioga ,Sts.,Phlladelpkla, PL 
Sclantlflc-Atlanta Inc., BOII3B54, AUanlt, GL 
Staddll1 Elactra Systeins, 2045 W. Rosecrans AVI., Gardena, ClIH. 
Allis, Louis Co., Div. Ullon lnds" 427 E. Steivart St, Milwaukee, Wisc. 
Andrew California Corp., 941 E. Marylind Ave., Claremont Cal. 

- Andrew Corp., 10500 West 153 St, Orlend Park, III. 
Antenna Products Co., BOx 9588, Austin, Tex. 
BIliUI Electric Mfg. ,Co., 52 Iowa St., Paterson, N • .J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif: 
Chu AlSocs., BOx 387 Whitcomb Ave., litiliton, Mass. 
Control Data Corp., 400 Border St, East Beiston, Mass. 
Cotnell.oublller Electronics, 50 Paris St, Newark, N. J. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Gabriel Electronics, Div. Maremont Corp" Saco, Me. 
Goodyear 'Aerospace Corp., 1210 Massillon Rd .• Akron, Ohio 
Hy-Gain Electronics Corri, H.E. Hwy. 6 at Stevens Creek. Lincoln, ,Nebr. 
IE Manofacturing Co., 3039 W. Carroll Ave., Chicago. III. . 
liar Slagler, Inc., 3171 S. Bundy Dr., Santa Monica. Calif. 
ParkerMetallloods Co., 85 Prescott St., Worcester, Mas~ 
Reliance Elee. Co., 24701 Euclid Ave., Cleveland, Ohio 
Sylvania Electric Prod."Inc., Elclm. Sys., 40 Sylvan Rd" Walthain, Mass. 
T~k Corporation, Box 3999, Anaheim, Calif. 
Technical Appliance Corp., One Taco St. Sherburne. N"Y. 
relrex Communication Engrg. labs., Asbury Park. N. J. 
Tfi.£X Tower Corp., 7182 Rasmussen Ave., Visalia, Calif. 
Trylon, Inc., Elverson, Pa .• 
USM Corp., 81 Bay Stete Rd., Wakefield, Mass. 



ANTENNA SWITCHING MATRICES 
Aerospace Res .. rch Inc., 130 lincoln St, Boslon, Mass. 
Dow·Key CO., 2260 Industrial La., Broomfield, Colo. .......... P 2721 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Anreles, Cal. 
,arzen Research Inc., 48 Urban Ave., Wes1bury, H. Y. 
Philco/Ford Corp., C & Tioga Sis., Philadelphia, Pa. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, CaIH. 
Sclentific·Atlanta Inc., Box 13654, Atlanta, Ga. 
Transco Products, 4241 Glencoe Ave., Venite, CaIH. 
Yep Precisian Labs., Inc., 239 Maple Ave., Vienna, Va. 
Yirginia Electronics Ca., Inc., 2908 Telestar Ct., Falls Church, Va. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Oelta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Ferrotec, Inc., 80 Bridge st., Newton, Mass. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Oiv., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Microwave Oiv., Sanders Assocs., Inc., Ledge St, Nashua, N. H. 
Parzen Research, Inc., 48 Urban Ave., Westbury, N. Y. 
Radiation Systems, Inc., 1755 Old MeadowRd., McLean, Va. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Sedco Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNA TOWERS AND SUPPORTS 
AEL Inc., P.O. Box 552, Lansdale, Pa. . 
Falslrom Co., 174 falstrom Ct., Passaic, N. I. 
GC Electronics, Dept. 1D·1, 400 S. Wyman St, Rockford, III. 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. I. 
Hippan E1ee. Hew York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Scientific·Atlanta Inc., Box 13654, Atlanta, Ga. 
Adronics, Inc., 271 Grove Ave., Verona, N. J. 
Advance Industries, 2301 Bridgeport Or., Siou, City, Iowa 
Aermotor, 800 E. Dallas, Broken Arrow, Okla. 
Ainslie Corp., 531 Pond St, S. Braintree, Mass. 
American Tower Co., Box 29, Shelby, Ohio 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Antenna Products Co., Box 9588, Austin, Te,. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Brooks & Perkins, Inc., 1950 W. Fort SI., Detroit, Mich. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Color/Craft Antenna Corp., 13434 Raymer SI., N. Hol~wood, Calif. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
Craig Systems Corp., 360 Merrimack St., lawrence, Mass. 
Dresser Crane Hoist & Tower Div., 875 Michigan Ave., Columbus, Ohio 
E·Z Way Products, Inc., P.O. Box 17196, Tampa, Fla. 
Easy·Up, Inc., 1006 State St., Racine, Wisc. 
Electro-Mechanics Co., Box 1546, Austin, Te,. 
Electronic Comms., Inc., 1501 72nd SI., N., SI. Petersburg, Fla. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Gabriel Electronics, Oiv. Maremont Corp., Saco, Me. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Jolle"e St., Manchester, N. H. 
Hi·Lo Mfg. Corp., 1122 W. Newport, Chicago, III. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Hy·Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, lincoln, Nebr. 
IE Manufacturing Co., 3039 W. Carroll Ave., Chicago, III. 
Jontz Mfg. CO.,lnc., 1101 E. McKinley Ave., Mishawaka, Ind. 
Kline Iron & Steel Co., Inc., Box 1013, Columbia, S. C. 
Lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
Lance Inds., Box 4156, Sylmar, Cali!. 
Master Tower Co., 121 Main SI., Sioux City, Iowa 
Microflect Co., 3575 25th, S. E., Salem, Ore. 
Optimum Designs, Inc., 152 W. 42nd St., New York, N. Y. 
Parker Metal Goods Co., 85 Prescotl SI., Worcester, Mass. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Rohn Mfg. Co., 6718 ,W. Plank Rd., Peoria, III. 
Stainless, Inc., 3rd St, N. Wales, Pa. 
Technical Appliance Corp., One Taco SI., Sherburne, N. Y. 
Telrex Communication Engrg. Labs., Asbury Park, N. J. 
Tempo TV Products Co., Box 4156, Sylmar, Calif. 
Tri·Ex Tower Corp., 7182 Rasmussen Ave., Visalia, Calif. 
Tricraft Products Corp., 1124 W. Newport, Chicago, III. 
Trylon, Inc., Elverson, Pa. 
Universal Products Engrg., 1230 Racine SI., Racine, Wisc. 
Up·Right Scaffolds, 1013 Pardee st., Berkeley, Calif. 
Western Coil & Electrical Co., 215 State SI., Racine, Wisc. 
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ARRA, Inc., 15 Harold Ct, Bayshore, H. Y. 
Douglas Microwave Ca., Railroad PI., Mamaroneck, N. Y. ... . .. P 165B 
Electronic Resources, Inc., 4561 Colorado Blvd., Las Angeles, Cal. P 1667 
Hippon Elee. New York Inc., 200 Park Ave., New York, H. Y. 
Philco/Ford Corp., C & TIoga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, calif. .. P 1705 
Scientific·Atlanta Ine., Box 13654, Atlanta, Ga. 
Transeo Products, 4241 Glencoe Ave., Yenite, Calif. ........ p 1711 
Vep Precision Labs., Inc., 239 Maple Ave., Vienna, Va. . P 1719 
A.R.F. Products, Inc.,Gardner Rd., Raton, N. M. 
Ainslie Corp., 531 Pond SI., S; Braintree, Mass. 
Airborne Instruments Lab., Div.Cutler·Hammer, Inc., Deer Park, N. Y. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Amecom Div., Litton Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cat 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 

Bayside Elctrns., Inc., 1598 lindburgh, Stockton, Calif. 
Bendix Corp., Avionics Div., Box 9414, Ft. Lauderdale, Fla. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., Leonia, N. J. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit Mich. 
Bunker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chu Assocs., Box 387, Whitcomb Ave., littleton, Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conductron Corp., 2600 North 3rd St., st. Charles, Mo. 
Conlinental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Control Oal. Corp., 400 Border St., East Boston, Mass. 
Copperweld Steel Co., Wire & Cable Oi,., Glassport, Pa. 
Cubic Corp., 9233 Balboa Ave., San ~iego, Calif. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calil. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Diamond Antenna & Microwave Corp., 35 River SI., Winchester, Mass. 
Dorne & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
Electronics Div., LFE, 1605 Trapelo Rd., Waltham, Mass. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Guide Industries, Inc., 11855 Wicks SI., Sun Valley, Calif. 
HRB-Singer, Inc., Science Park, State College, P,. 
Hornet Antenna Prods. Co., Bo, 880, Duncan, Okla. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Jasik Labs., Inc., 100 Shames Or., Westbury, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
LP Associates, Inc., 11830 W. Pica Blvd., Los Angeles, Calif. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Lockheed Aircraft Service Co., Ontario Inti. Airport, OntariO, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Micro·Radionics, Inc., 14844 O,nard St., Van Nuys, Cal. 
Micronetics Oiv., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Narco Avionics, Commerce Dr., ft. Washington, Pa. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Norden Div., United Aircraft Corp., Helen St., Norwalk, Conn. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Government Marketing, 141 Spring St., Lexington, Mass. 
Scope, Inc., 1860 Michael Faraday Dr., Reston, Va. 
Sedco Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
Sinclair Radio Labs, Ltd., 122 Rayette Rd., Maple, Onl., Can. 
Singer·General Precision .Inc., 1150 McBride Ave., Little Falls, N. J. 
Stainless, Inc., 3rd St, N. Wale~ Pa. 
SUNAIR Electronics, Inc., 3101 S. W. 3 Ave., Fort Lauderdale, Fla. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. BROADCASTING {COMMERCIAL} 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aerospac, Research Inc., 130 Lincoln 51., Baston, Mass. 
Geo Space Systems, Inc., 6301 49th 51. N., 51. Petersburg, Fla. P 1393 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Advance Industries, 2301 Bridgeport Or., Sioux City, Iowa 
Ainslie Corp., 531 Pond SI., S. Braintree, Mass. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Avanli R&D Inc., 45 W. Fullerton, Addison, III. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
E·Z Way Products, Inc., P.O. Box 17196, Tampa, fla. 
Electronics, Missiles & Comms., Inc., Box 116, White Haven, Pa. 
Granite Slate Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
Marconi Oiv., English Eleclric Corp., 1 Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Optimum Designs, Inc., 152 W. 42nd SI., New York, N. Y. 
Philmore Mfg. Co., Inc., 13Q.01 Jamaica Ave., Richmond Hill, N. Y. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria, III. 
Scala Radio Corp., 1970 Republic Ave., San leandro, Calif. 
Thomson Elee. Co., Inc., 50 RockefeJI.er Plaza, New York, N. Y. 
Video Inds. Co., 45 Brick Oven Rd., Port Chester, N. Y. 

ANTENNAS •. CONICAL 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
ARRA, Inc., 15 Harold CI., Baysbore, N. Y. 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. 
GC Electronics, Dept. 1D·1, 400 S. Wyman 51., Rocklord, III. 
Honeywell Test Instruments DiY., Box 5227, Denver, Colo. 
Nippon Elee. Hew York Inc., 200 Pa~k Ave., New York, H. Y. 
Philca/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. P 1705 
Sclentific·AUanta Inc., Box 13654, Atlanta, Ga. 
Stoddart Electra Systems, 2045 W. Rosecrans Ave., Gardena, Calif. 
Yega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. . . . p 1719 
Advance Ross Electronics Corp., 135 S. La Salle St, Chicago, III. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Amecom Div., Utton Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Antenna Products Co., Box 9588, Austin, Tex. 

ANTENNAS. FERRITE 

Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chu Assoc~, Box 387, Whitcomb Ave., Littleton, Mass. 
Color/Craft Antenna Corp., 13434 Raymer SI., N. Hollywood, Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Oorne & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Gavin Inslrs., Inc., Box 413, Somerville, N. J. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Jolietle St., Manchester, N. H. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hi·Lo Mfg. Corp., 1122 W. Newport, Chicago, III. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
HY·Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, Lincoln, Nebr. 
IE Manufacturing Co., 3039 W. Carroll Ave., Chicago, III. 
Jasik Labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Kay·Townes Antenna Co., Box 593, Rome Ga. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
Lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
Lance Inds., Box 4156, Sylmar, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bron" N. Y. 
Maspro Co., Inc., Asada, Nissin, Nagoya·Shigai, Japan 
Micronetics Oiv., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Parker Metal Goods Co., 85 Preseott St., Worcester, Mass. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
RMS Electronics, Inc., 50 Antin PI., Bronx, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Ranlec Div., 24003 Ventura Blvd., Calabasas, Calif. 
S & A Electronics, Inc., 202 W. Florence St., Toledo, Ohio 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telrex Communication Engrg. Labs., Asbury Park, N. J. 
Tricraft Products Corp., 1124 W. Newport, Chicago, III. 
Trio Mfg. Co., Griggsville, III. 
Trylon, Inc., Elverson, Pa. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
Winegard Co., 3000 Kirkwood St., Burlington, Iowa 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass. 

ANTENNAS. DIRECTION FINDING 
AELInc., P.O. Box 552, Lansdale, Pa. . . . . . . . . . . . . . . . . . . . p 540 
Aerospace Research Inc., 130 Uncoln St., Boston, Mass. 
Philco/Ford Corp.;C & Tioga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 New Broad St., Part Chester, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. p 1705 
Scientific·Allanta Inc., Box 13654, Atlanta, Ga. 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. 
Vep Precision Labs., Inc., 239 Maple AYe., Vienna, Va. . ... p 1719 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Amecom Oiv., Lillon Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Apelco Co., 213 E. Grand Ave., S. San FranCisco, Calif. 
Bayside Elctrns., Inc., 1598 lindburgh, Stockton, Calif. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., Leonia, N. J. 
Chu Assocs., Box 387, Whitcomb Ave., Littleton, Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conductron Corp., 2600 North 3rd SI., St. Charles, Mo. 
Conlinental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Control Data Corp., 400 Border SI., East Boston, Mass. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Dorne & Margolin,' Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Gold Line Connector, Inc., Muller Ave., Box 893, Norwalk, Conn. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St, Manchester, N. H. 
HRB-Singer, Inc., Science Park, State College, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern SI., fullerton, Cal. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
LTV Electrosystems, Inc., Garland Oiv., Box 6118, Dallas, Tex. 
Lance Inds., Box 4156, Sylmar, Calif. 
Lockheed Aircraft Service Co., Ontario Inti. Airport, Ontario, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bron" N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Polarad Elctrns. Instr., 34·02 Queens Blvd., long Island City, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, .Va. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Scala Radio Corp., 1970 Republic Ave., San Leandro, Calif. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Telrex Communication Engrg. Labs., Asbury Park, N. J. 
Trylon, Inc., Elverson, Pa. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass. 

ANTENNAS. FERRITE 
Automatic Coil Co., 76 E. 2nd st., Mineola, N. Y. 
Dale Electronic~ Sioux Dlv., Box lBO, Yankton, S. D. 
Miller, I. W., Co., 5917 South Main St., Los Angeles, Cal. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. y, 
Airborne Instruments lab., Oiv. Cutler·Hammer, Inc., Deer Park, N. Y. 
Continental 8ectronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Diamond Coils, Inc., 540 39th SI., Union City, N. J. 
Diamond Inds., Inc., 540 39th St., Union City, N. J. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
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Fair·Rite Prods Corp., 1 Commercial Row, Wallkill, N. Y. 
~ Fuji Electrochem. Co., 3S-a Shinbashi 5·Chome, Minato·ku, Tokyo, Jap. 

Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lance Inds., Box 4156, Sylmar, Calif. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
National Moldite Co., Inc., 250 South St., Newark, N. J. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rollan Electric Co., 8233 S. Princeton Ave., Chicago, III. 
Siemens America Inc., 350 Filth Ave., New York, N. Y. 
Singer·General Precision Inc., 1150 McBride Ave., little Fall~ N. J. 
Superex Electronics Corp., 46 Radford Place, Yonkers, N. Y. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 41) Sylvan Rd., Waltham, Mass. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

ANTENNAS. GROUND PLANE 
AEllnc., P.O. BOI 552, lanidale, Pa. .................... p 1326 
Aerospace Research Inc., 130 Uncoln St., Bostan, Mass. ..... p 1647 
Dooglas Microwal'll Co., Railroad PI., Mamaroneck, H. Y •.•..• , P 1658 
flectronic Resources, Inc., 4561 Colorado BIYII.; Los Angeles, Cal. 
GC Electronics, D'plID·l, 400 S. WXOtan St, Rockford, IU. 
G,o Spat\! Systems, Inc., 6301 49th Sl H., SI. P,tersl!urg, fla. P 1675 
HoneyweH Test Instruments DIY., Box 5221, Denrer, Colo. 
Hippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Premier MicroWave Corp., 35 New Broad St, Port Chester, N. Y. 
Rtwl Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Scienllfic·Atlanta Inc. BOI 13G54, Atlanta, Ga. 
Staddart Electro Systems, 2045 W. Rosecrans Av,., Gardena, Calif. 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
Advance Ross Electronics Corp., 135 S. la Salle St., Chicago, III. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Airborne Instruments lab., Div. Cutler-ilammer, Inc., Deer Park, N. Y. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Antenna Products Co., Box 9588, Austin, Tex. 
Apelco Co., 213 E. Grand Ave., S .. San Francisco, Calif. 
Aulomatic Radro Infl., 2 Main St., Melrose, Mass. 
Avanti R&D Inc., 45 W. Fullerton, Addison, III. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
C/P Corp., RFD 3, Newberry, S. C. 
Chu AssOcs" Box 387, Whitcomb Ave., littleton, Mass. 
Communications Co., Inc., Box 520, Coral Gables, Fla. 
Cush Craft, 621 Hayward Sl, Manchester, N. H. 
Decibel Products, Inc., 3184 Quebec St., Dalias, Tex. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dittmore-freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Electronics Div., lFE, 1605 Trapelo Rd., Waltham, Mass. 
Finney Co., 34. W. Interstate St., Bedford, Ohio 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Jolietfe SI., Manchester, N. H. 
Hornet Antenna Prods. Co., Box 880, Duncan, Okla. , 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hunter/Spring; One Spring Ave., Hatfield, Pa. 
Hy·Gain Electronics Corp., N.E. Hwy. 6 at Stevens' Creek, lincoln, Nebr. 
International Energy Conversion, Inc., 430 Kirby St, Garland, Tex. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., 'Philadelphia, Pa. 
Kreckman W., Co., Cresco, Pa, 
Lindsay Antenna & Specialty Prod., 50 Mary St., Lindsay, Ont" Can. 
Maspro Co., Inc., Asada, Nissin, Nagoya·Shigai, Japan . 
Master Mobile Mounts, 1000 Crystals Dr., Ft. Myers, Fla. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Mobil ElectroniCS, Inc., Box 1132, Anderson, Ind. 
Narco Avionics,Commerce Dr., ft. Washington, Pa. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Premax Prods. Div., Highland & College Aves., Niagara Falls, N. Y. 
~(odelin, Inc., Box 131, Hightstown, N. J. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 DId Meadow Rd., Mclean, Va. 
Seala Radio Corp., 1970 Republic Ave., San leandro, Calif. 
Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio labs, Ltd., 122 Rayette Rd., Maple, Ont., Can. 
Singer-General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 41) Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telrex, Communication Engrg. labs., Asbury Park, N. J. 
Translab, Inc" 4740 Federal Blvd., San Diego, Calif. 
Trylon, Inc., Elverson, Pa. 
Versa·Tronics, 3016 Deer Pass Rd., Marengo, III. 
Ward Prods. Corp., Edson St., Amsterdam, N. Y. 
Webster Mfg. Co., 317 Roebling Rd., S, San Francisco, Calif. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. HELICAL 
AEL Inc., p.o. BOI 552, Lansdale, Pa. 
flectronic Resources, Inc., 4561 Colorado Blvd., los Angeles, Cal. 
Nippon Elec. New York Inc" 200 Park Ave., New York, N. Y. 
Premier Microwave Corp., 35 New Broad St, Poit Chester, N. Y. 
Raven ElectroniCS, Inc., 10IW;. Alameda Ave., Burbank, Calif. 
Transco Products, 4241 Glencoe Ave., Venice, Calif. 
Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va........ p 1719 
Airborne Instruments lab., Dw. Cutler-ilammer, Inc., Deer Park, N. Y; 
Amecom Div., Litton Sys. Inc., 5II5.Calvert Rd., College Park, Md. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Antenna Products Co.,. Box 9588, Austin, Tex. 
Automalion Djnamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
C/P Corp., RFD3, Newberry, S. C. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chu Assocs., Box 387, Whitcomb Ave., littleton, Mass. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
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Collins Radio Co., Dallas, Texas 
Control Data Corp., 41)0. Border St., Eost Boston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. ' 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
HRfl.Singer, Inc., Science Park, State College,Pa. 
Herley Ind~, Inc., 175 Eileen Way, Syosset, N. Y. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Hy·Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, Lincoln, Nebr. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rantec Di •. , 24003 Ventura Blvd., Calabasas, Calif. 
Sinclair Radio labs, Ltd., 122 RayeUe Rd., Maple, Ont., Can. 
Singer-General Precision Inc., lI50 McBride Ave., little Falls, N.1 
Sylvania Electric Prod., Inc., Elctrn. Sys;, 41) Sylvan Rd., Waltham, Mass. 
Technical Appliance.Corp., One Taco St., Sherburne, N. Y. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. LOG.PERIODIC 
AELInc., P.O. B01552, lansdale, Pa. .... .. .. ... .... .. .. p 540 
ARRA, Inc., 15 Harold Ct, Bayshore, N. Y. 
flectro/Data Inc., 3121 Benton St, Garland, Tel. ..... ;...... p 1666 
Electronic Amurce., Inc., 4561 Colorade Blvd, Los Angeles. Cal. 
Hippon Elec. New York Inc., 200 Park Ave.,. New York,H.Y. 
Phileo/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, CaI~. 
Sclentific·Atlanta Inc., Box 13G54, Atlanta, Ga. . 
Singer Co." Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 
Vega Precision labs" Inc., 239 Maple Ave., Vienna, Va. ...... .. p 1719 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
Advance Ross Electronics Corp., 135 S. La Salle St., Chicago, III. 
Airborne Instruments lab., Div. Cutler·Hammer, .Inc., Deer Park, N. Y. 
Amecom Div., Litton Sys. Inc., 5115 Cal.ert Rd., College Park, Md. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500. West 153 St., Orland Park, III. 
Antenna Products Co., Box 95l18, Austin, Tel. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chu Assocs., Box 381, Whitcomb Ave., littleton, Mass. 
Collins Radio Co., Dallas, Texas 
Color/Craft Antenna Corp., 13434 Raymer St., N. Hollywood, Calif. 
Continental Electron~s Mfg. Co., P.O. Box 17041), Dallas, Tex. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Dorne & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hi·lo Mfg. Corp., 1122 W. Newport, Chicago, III. 
Hornet Antenna Prods. Co" Box 880, Duncan, Okla. 
Hy-Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, Lincoln, Nebr. 
Jasik labs., Inc., 100 Shames Dr., Westbury, ~. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kay·TownesAntenna Co., Box 593, Rome Ga. 
lTV Electrosystems, Inc., Garland Div.,Box 6118, Dallas, Tex. 
Lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
lance Inds., Box 4156, Sylmar, Cali!. 
Lindsay Antenna & Specialty Prod., 50 Mary St., lindsay, Ont., Can. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Polarad Elctrns. Instr., 34·02 Queen, Blvd., Long Island City, N. Y. 
Prodelin, Inc., Box 131, Hightstown, N. J. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
RMS Electronics, Inc., 50 Antin .PI., Bronx, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow Rd.,McLean, Va. 
Rohde & Schwarz Sales Co., III leXington Ave., Passaic, N .. J. 
5 & A Electronics, Inc., 202 W. Florence St., Toledo, Ohio 
Seala Radio Corp., 1970 Republic Ave., San Leandro, Calif. 
Sinclair Radio Labs, Ltd., 122 Rayetle Rd., Maple, Ont., Can. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. 1. 
Stainless, Inc., 3rd St., N. Wales, Pa. 
Syl.ania Electric Prod., Inc., Elctrn. Sys., 41) Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Telrex Communication Engrg. labs.,Asbury Park, N. J. 
Translab, Inc., 4740 Federal Blvd., San Diego, Calif. 
Tricraft Products Corp., 1124 W. Newport, Chicago, III. 
Trylon, Inc., Elverson, Pa. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. LOOP 
Aerospace Researc~ Inc., 130 lincoln St., Boston, Mass. p 1647 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Connector Corp., 6025 N. Keystone Ave., Chicago, III. . . . . . p 893 
Douglas Microwave Co., Railroad PI., Mamaroneck. N. Y. 
Honeywell Test Instruments Di,., .Box 5221, Denver, Colo .. 
Nippon flec. New York Inc.,200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Serl'll Corp. of America, 111 New Soutb Rd., Hicksville, N. Y. 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 
Stoddart flectro Systems, 2045 W. Rosecrans Ave., Gardena, Calif. 
Tracor Inc., 6500 Tracor La., Austin, Texas 
Yokowo Mfg. Co., Ltd., 5, 1·Chome Takinogawa, KRa-ku, TokYo, Japan 
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Advance Ross Electronics Corp., 135S.La Salle St., Chicago, III. 
Airborne Instruments lab., Div. Cutler·Hammer, In~, Deer Park, N. Y. 
Continental Electronics Mfg. Co" P,O. Box 17.o4O"Oallas, Tex. 
Dorne & Margolin, Inc., 2950 Veterans;Memorial Hwy., Bohemia, N. Y. 
E.M.I. Electronics Can., ltd., Box 1005, Dartmouth, N.S., Can. ' 
EI·Rad Mfg. Co., 4300 N. California,. Chicago, III. 
Electronic Comms., Inc., 1501 ]2nd St., N., SI. PeterSburg, fla. 
Granite State Machine Co., Inc., 124 JOliette St" Manchester, .N. H. 
HRB·Singer, Inc., Science Park, StateCollege,Pa; 
Hi·lo Mfg. Corp., 1122 W; Newport, Chicago, m. 
Hornet Antenna Prods. Co., Box 880, Duncan, Okla. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 MalvernSI., Fullerton, Cal. 
labgear, Ltd., Cromwell Rd., Cambridge, Eng. 

Meguro Denpa Sokki H.K., 51 2-chome, Meguflrku, Tokyo; Jap. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
RMS Electronics, Inc" 50 Antin PI., Bronx, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow RlI., Mclean, Va. 
Rohde & Sehwarz Sales Co., III lexington Ave" Passaic, N. J. 
Rollan Electric Co., 8233 S. Princeton Ave., Chicago, III. 
Singer·General Precision Inc., 1150 McBride Ave.; little Falls, N. J. 
Sylvania Electric Prod., Inc., Elctrn.Sys., .41) Sylvan Rd., Waltham, Mass. 
3M Co., 3M Center, Sl Paul, Minn. 
Tricran Products Corp.,II24 W. Newport,Chicago, III. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. MICROWAVE 
AElinc., P.O. Box 552, lansdale, Pa. .. ......... , .. .. . .. p 54.0 
ARRA, Inc., 15 Harold Ct., aayshore,N. Y. 
Amphenol Rf Olv., 33 E. Franklin St, Danbury"Conn. 
Douglas Mlcrewave Co., Railroad Pl., Mamaroneck, N. Y. ... . .. p 1658 
flectro/Data Inc., 3121 Benion SI., Garland, TeX .•• <. •••••••• P 1666 
Eleclronic Resources, Inc., 4561 Colorado Blvd., Los Angelef, Cal. P 1667 
Microwave Cavity Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Narda Microwave Corp., Plainview, H. Y. 
Nippon Elec. New York Ine., 200 Park Ave., New York, N. Y. 
DK! Elctrns. of America Inc., 500/506 S.E. 24th St., Ft Lauderdale, Fla. 
Portchester Instr. Corp., 114 WUkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Bread St., Port Chester, N. Y, 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. p1705 
Scientific-Atianta Inc" Box 13854, Atlanta,Ga. 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 

P 149f1 
Stoddart Electro Systems, 2045 W .. Rosecrans Ave., Gardena, Calif. 
Transco Products, 4241 Glencoe Ave., Venice, Calif. .... P 1711 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. . p 1719 
Wave line Inc., BOI m, West Caldwell, N. I. 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
Advance Ross Electronics Corp., 135 S. La Salle St., Chicago, III. 
Ainslie Corp., 531 Pond SI., S. Braintree, Mass. 
Airborne Instruments lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Aircom, Inc" Rle. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. 1. 
Airtron Div., litton Indostries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Allied Research & Engineering Co., 10300 Glasgow PI., los Angeles, Calif. 
Amecom Div.,.litton Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
A~tomation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. 1. 
BeCkman Instrs.; Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., leonia, N. J. 
Bunker,Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cardwell Condenser Corp., 8.0 E. Montauk Hwy., lindenhurst, N. Y. 
Christian PreciSion Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Chu Assocs., Box 387, Whitcomb Ave., littleton, Mass. 
Collins Radio Co., Dallas, Texas 
Conductron Corp., 2600 North 3rd St., StCharles, Mo. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Dero Re.search & Development Corp., Broadway & Park Ave., HuntingtOn, N. Y. 
Diamond Antenna & Microwave Corp., 35 River SI., Winchester, Mass. 
Dorne & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 

, Electronics Div., lFE, 1605 Trapelo Rd., Waltham, Mass. 
Goodvear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hornet Antenna Prods. Co., Box 880, Duncan, Okla. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Hughes Aircraft Co., Ground SY5. Group. 1901 Malvern St., Fullerton, Cal. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Jerrold Electronics Corp., 41)1 Walnut St., Philadelphia, Pa. 
LP Associates, Inc., 11830 W. Pico Blvd., los Angeles, Calif. 
lTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maxson Electronics Div., Sunrise Hwy., Great River, N; Y. 
Meridian Metalcraft, Inc" 8739 S. Millergrove Dr., Whittier, Calif. 
Micro-Link Systems, 19 Wartburg Ave., Copiague, N. Y. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest IndiPark, Burlington, Mass. 
Microwave Di •. , Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N, Y. 
Omega labs., Inc., Haverhill St., Rowley, Mass; 
Polarad Elctrns. Instr., 3402 Queens Blvd., long Island City, N. Y. 
Prodelin, Inc., Box 131, Hightstown, N. J. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
R. C. A. Brdcst &Comm. Prods., Front & Cooper Sts., Camden, N. 1. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Comm. & Oata Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria; III. 
Sedco Systenis, Inc" 130 Schmitt .BI.d" farmingdale, N. Y. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Onl., Can. 
Stainless, Inc., 3rd St., N .. Wales, Pa. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
T.chnical Appliance Corp., One Taco St., Sherburne,N. Y. 
Technitron Associates, ltd., 769lajoie Ave" Dorval, Que., Can. 
Torngren; C. W. Co., Inc .. 236 Pearl St., Somerville, Mass. 
Victor, R. F. & Microwave Co., 38 W. Water St., WakMield, Mass. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. MOBILE 
Philco/Ford Corp.,C & Tioga Sts., Philadelphia, Pa. 
Rowe Industri~s Inc., 1102 Airport Hwy., Teledo, Ohio 



Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va. . P 1719 
Yokowo Mfg. Co., ltd., 5, 7·Chome Takinogawa, Kita·ku, Tokyo, Japan 
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Airborne Instruments lab., Div. Cutler-Hammer, Inc., Deer Park, N. Y. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Avanti R&D inc., 45 W. Fullerton, Addison, III. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Craig Systems Corp., 360 Merrimack St., Lawrence, Mass. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Dorne & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Electronic Science Labs., 3920 Bryn Mawr, Dallas, Tex. 
Francis Industries, 11855 Broad St., Pataskala, Ohio 
Franklin Fibre-Lamitex Corp., 901·905 East 13th St.. Wilmington, Del. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hornet Antenna Prods. Co., Box 880, Duncan, Okla. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
Master Mobile Mounts, 1000 Crystals Dr., Ft. Myers, Fla. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Pre max Prods. Div., Highland & College Aves., Niagara Falls, N. Y. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Versa·Tronics, 3016 Deer Pass Rd., Marengo, III. 
Ward Prods. Corp., Edson St., Amsterdam, N. Y. 

ANTENNAS. PARABOLIC 
AEL Inc., P.O. Box 552, Lansdale, Pa. . p 540 
ARRA, Inc., 15 Harold Ct., Bayshore, N. Y. 
Barry Controls Div., 700 Pleasant St., Watertown, Mass. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y, 
OKI Elctrns. of America Inc., 500/506 s'E. 24th St, Ft. lauderdale, Fla. 
Philco/FordCorp., C & Tioga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Sclentiflc·Atlanta Inc., Box 13654, Atlanta, Ga. 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 
Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va. . p 1719 
Advance Industries, 2301 Bridgeport Dr., Sio", City, Iowa 
Advance Ross Electronics Corp., 135 S. la Salle St., Chicago, III. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Airborne Instruments lab., Div. Cutler-Hammer, Inc., Deer Park, N. Y. 
Amecom Div., Litton Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Andrew Calilornia Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chu Assoes., Box 3B7, Whitcomb Ave., Littleton, Mass. 
Collins Radio Co., Dallas, Texas 
Color/Craft Antenna Corp., 13434 Raymer St., N. Hollywood, Calif. 
Control Data Corp., 4Q0 Border St., East Boston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dittmore-Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dorne & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Dresser Crane Hoist & Tower Div., 875 Michigan Ave., Columbus, Ohio 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Gabriel Electronics, Div. Maremont Corp., Saco, Me. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
HRB-Singer, Inc., Science Park, State College, Pa. 
Hornet Antenna Prods. Co., Box 880, Duncan, Okla. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
lTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Laminair Inc., i3226 Figueroa, Los Angeles, Calif. 
lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
lance Inds., Box 4156, Sylmar, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Polarad Elctrns. Instr., 34·02 Queens Blvd., Long Island City, N. Y. 
Prodelin, Inc., Box 131, Hightstown, N. 1. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
RCA, Defense Elctrn. Prods., Marne Hwy" Morristown, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Rohde & Schwarz Sales Co., 1!1 lexington Ave., Passaic, N. J. 
Scala Radio Corp., 1970 Republic Ave., San Leandro, Calil. 
Sedco Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Wallham, Mass. 
Technical Appliance Corp:, One Taco St., Sherburne, N. Y. 
Torngren, C. W. Co., Inc., 236 Pearl St., Somerville, Mass. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. PHASED ARRAY 
AEllnc., P.O. Box 552, lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. 
Electronic Resources, Inc., 4561 Colorado Blvd., los Angeles, Cal. 
GC Electronics, Dept. 10·1, 400 S. Wyman St., Rockford, III. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Scientific·Attanta Inc., Box 13654, Atlanta, Ga. 
Advance Ross Electronics Corp., 135 S. la Salle St., Chicago, III. 
Airborne Instruments lab., Div. Cutler-Hammer, Inc., Deer Park, N. Y. 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Antennacraft Co., Box 1005, Hwy. 34, W., Burlington, Iowa 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. 1. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., leonia, N. 1. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chu Assocs., Box 387, Whitcomb Ave., littleton, Mass. 
Collins Radio Co., Dallas, Texas 
Color ICraft Antenna Corp., 13434 Raymer St., N. Hollywood, Calif. 

Control Data Corp., 4Q0 Border St., East Boston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Cush Craft. 621 Hayward St, Manchester, N. H, 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dome & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
E.M.I. Electronics Can., Ltd., Box 1005, Dartmouth, N.S., Can. 
GPl Div., 63 Bedford Rd., Pleasantville, N. Y. 
General Atronics Corp., Military Elctrns. Div., 1200 E. Mermaid la., Phila., Pa. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
HRB-Singer, Inc., Science Park, State College, Pa. 
Hornet Antenna Prods. Co., Box BBO, Duncan, Okla. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Hy·Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, Lincoln, Nebr. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Kay-Townes Antenna Co., Box 593, Rome Ga. 
lTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Labgear, ltd., Cromwell Rd., Cambridge, Eng. 
Loral Elctrn. Sys., B25 Bronx River Ave., Bronx, N. Y. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N. H. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
RCA, DefenseElctrn. Prods., Marne Hwy., Morristown, N. J. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Government Marketing, 141 Spring St., Lexington, Mass. 
S & A Electronics, Inc., 202 W. Florence St., Toledo, Ohio 
Scala Radio Corp., 1970 Republic Ave., San Leandro, Calif. 
Sedco Systems, Inc., 130 Schmitt Blvd" Farmingdale, N. Y. 
Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. 1. 
Sitco Antennas, 10330 N. E. Marx St., Portland, Oregon 
Sylvania Electric Prod., Inc., Elctrn. Sys., 4Q Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Trio Mfg. Co., Griggsville, III. 
Trylon, Inc., Elverson, Pa. 
Wheeler lab.s, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
Winegard Co., 3000 Kirkwood St., Burlington, Iowa 

ANTENNAS. RADAR 
AEllnc., P.O. Box 552, lansdale, Pa. p 540 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. Lauderdale, Fla. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif.. p 1705 
Scientific-Atlanta Inc., Box 13654, Atlanta, Ga. 
Vega Precision labs" Inc., 239 Maple Ave., Vienna, Va .. ' p 1719 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Airborne Instruments Lab., Div. Cutler-Hammer, Inc., Deer Park, N. Y. 
Airtec Inc., 264 Columbus Ave., Roselle, N. 1. 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. 1. 
Amecom Div., litton Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Apelco Co., 213 E. Grand Ave., S. San Francisco, Calif. 
Avco Corp., 2630 Glendale Millard Rd, Cincinnati, Ohio 
Bedford Div., Sanders Assocs., Inc., Crosby Rd., Bedlord, Mass. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Benmar Oiv., 3000 W. Warner Ave., Santa Ana, Calif. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., leonia, N. 1. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. 1. 
Chu Assocs., Box 387, Whitcomb Ave., littleton, Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conduclron Corp., 2600 North 3rd St., St. Charles, Mo. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Control Data Corp., 4Q0 Border St., East Boston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dittmore.freimuth Corp., 2517 E. NorwichSt., Milwaukee, Wisc. 
Electronics Div., lFE, 1605 Trapelo Rd., Waltham, Mass. 
GPl Div., 63 Bedford Rd., Pleasantville, N. Y. 
Gabriel Electronics, Div. Maremont Corp., Saco, Me. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine CD., Inc., 124 Joliette St., Manchester, N. H. 
Herley Inds., Inc., 175 Eileen Way, Syossel, N. Y. 
Hornet Antenna Prods. Co., Box 880, Vuncan, Okla. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Jasik Labs., Inc., 100 Shames Dr., Westbury, N. Y. 
LTV Eleclrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Lance Antenna Corp., 13001 Bradley Ave., S~mar, Cal. 
Lance Inds., Box 4156, Sylmar, Calif. 
lockheed Electronics Co., Route 22,.Watchung, N. J. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
RCA, Defense Elctrn. Prods" Marne Hwy., Morristown, N. 1. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Government Marketing, 141 Spring St., lexington, Mass. 
Sedco Systems, Inc" 130 Schmitt Blvd" Farmingdale, N. Y. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 

ANTENNAS. SPIRAL 

Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great NeCk, N. Y. 

ANTENNAS. RHOMBIC 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Vega Precision labs., Inc" 239 Maple Ave., Vienna, Va. . . P 1719 
Advance Ross Electronics Corp., 135 S. La Salle St., Chicago, III. 
Antenna Products Co., Box 958B, Austin, Tex. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Granile State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
International Ground Systems Div., 11101 Sunset Hills Rd" Reston, Va. 
lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Master Tower Co., 121 Main St., Sioux City, Iowa 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. 1. 
Sinclair Radio Labs, Ltd.~ 122 Rayette Rd., Maple, Ont., Can. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 4Q Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 

ANTENNAS. ROTARY BEAM 
Aerospace Research Inc., 130 lincoln St, Boston, Mass. 
Nippon Elec, New York Inc., 200 Park Ave., New York, N. Y. 
Sclentific-Atlanta Inc., Box 13654, Atlanta, Ga. 
Advance Ross Eleclronics Corp., 135 S. la Salle St., Chicago, III. 
Antenna Producls Co., Box 958B, Austin, Tex. 
Avanti R&D inc., 45 W. Fullerton, Addison, III. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Control Data Corp., 400 Border St., Easl Boston, Mass. 
Cush Craft, 621 Hayward St., Manchester, N. H, 
Electronics Oiv., LFE, 1605 Trapelo Rd, Waltham, Mass. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Gabriel Eleclronics, Div. Maremont Corp., Saco, Me. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Hornel Antenna Prods. Co., Box 8BO, Duncan, Okla. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hy-Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, lincoln, Nebr. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Kreckman H., Co., Cresco, Pa. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
lance Inds., Box 4156, Sylmar, Calif. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Telrex Communication Engrg. Labs., Asbury Park, N. 1. 
Trylon, Inc., Elverson, Pa. 

ANTENNAS. SCATTER PROPAGATION 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 Border St., East Boston, Mass. 
Cush Craft, 621 Hayward St., Manchester, N. H. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Gabriel Electronics, Div. Maremont Corp., Saco, Me. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hy·Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, lincoln, Nebr. 
International Ground Systems Div., 11101 Sunset Hills Rd., Reston, Va. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 4Q Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Telrex Communication Engrg. Labs., Asbury Park, N. 1. 

ANTENNAS. SPIRAL 
AELInc., P.O. Box 552, Lansdale, Pa. .. .. .. .. .. .. .. .. .. . P 540 
ARRA, Inc., 15 Harold Ct., Bayshore, N. Y. 
Electronic Resources, Inc., 4561 Colorado Blvd., los Angeles, Cal. P 1667 
Premier Microwave Corp., 35 New Broad St., Port Chester, N.Y. 
Raven Elec'tronics, Inc., 101 W. Alameda Ave., Burbank, Calif.. P 1705 
Scientific·Atlanta Inc., Box 13654, Atlanta, Ga. 
Singer Co., Instrumentation Oiv., 915 Pembroke St., Bridgeport, Conn. 

Transco Products, 4241 Glencoe Ave., Venice, Calif. 
Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va. , . 
Amecom Div., Litton Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Chu Assocs., Box 3B7, Whitcomb Ave., littleton, Mass. 

P 1490 
P 1711 
P 1719 

Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dome & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
Granite State Machine Co., Inc., 124 JOliette St., Manchester, N. H. 
Hi·lo Mfg. Corp., 1122 W. Newport, Chicago, III. 
Hornet Antenna Prods. Co., Box 880, Duncan, Okla. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
Micronetics Div., 7155 Mission Gorge Rd., San piego, Calif. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Sedco Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
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ANTENNAS. SPIRAL (Cant'd) 

Singer-GeneraIPr.cision Inc., 1150 McBride Ave., Little Falls, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Telrex Communication Engrg. labs., Asbury Park, N. J. 
Tricraft Products Corp., 1124 W. Newport, Chicago, III. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
WIlite Electromagnetics, Inc., 656 Lofstrand la.; Rockville, Md. 

ANTENNAS. TELEMETRY. TRACKING 
AlLinc., P.O. Box 552, Lansdale, Pa._ .. .. .. .. .. .. .. .. .. p 5.40 
Nippon E1ec. New York In~, 200 Park Ave., New York, H. Y. 
Pbilco/Ford Corp., C & Tioga SIs., PhHadelphla, Pa. 
Sclenlif .. -AUanta Inc., Box 13654, Atlanta, Ga. 
Vega Precision i.alJs.,lnc.,239 Maple Ave., Vien~, Va p 1719 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Amecom Div., Littnn Sys. Inc.,' 5115 Calvert Rd., College Park, Md. 
Andrew Cal~ornia Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., Leonia, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chu Assocs., Box 387, Whitcomb Ave., Littleton, Mass. 
Control Data Corp., 400 Border St., East 8oston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Cush Craft, 621 Hayward St, Manchester, N. H. 
Defense Elctrns., Inc., Rockville, Md. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dome & MargOlin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Hornet Antenna Prods. Co., Box 880, Duncan, Okla. 
Hughes Aircraft Co., Ground Sys: Group. 1901 Malvern St., fullerton, Cal. 
Jasik labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
I.aPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
RCA, Defense E1ctrn. Prods., Marne Hwy., Morristown, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Scala Radio Corp., 1970 Republic Ave., San Leandro, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

ANTENNAS. TELESCOPIC 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Gil Space Syst.ms, In~, 8301 49th St H., Sl Petersburg, fla. p 1393 
Hon.ywell Test Instruments DIY., Box 5221, Deaver, Colo. 
Nlppon1lec. New Yerk Inc., 2l1li Park Ave., New York, N. Y. 
Stoddart Electro Systems, 2045 W. RoseCfllDS Ave., Gantena, Calif. 
Yokowo Mig. Co;, Ltd. 5, 1-Cbome TakinoPWI, Kita.fw, Takyo, Janaa 

p 542 
Adronics, Inc., 271 Grove Ave., Verona, N. J. 
Advance Ross Electronics Corp., 135 S. La Salle St., Chicago, 111. 
Andrew California Corp., 941 E. Marylind Ave., Claremont Cal. 
Andrew Corp., 10500 West 153 St., Orland' Park, 111. 
B & S Elctrn. Prods., 2161 S. Platte River Dr., Denver, Colo. 
Bayside Elctrn~, Inc., 1598 Lindburgh, Stockton, Cilif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N.], 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Craig Systems Corp., 360 Merrimacil St., Lawrence, Mass. 
Gavin Instrs., Inc., Box 413; Somerville, N. J. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Jolietie St., Manchester, N. H; 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Jerrold Electronics Corp., 401 Walnut St, Phiiadelphia,Pa. 
K·W Engineering Works, NSO, W16328 Pin Oak Ct., Menomonee falls, Wisc. 
l.ance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
Lance Inds., Box 4156, Sylmar, Calif. 
Maspro Co., Inc., Asada, Nissin, Nago~Shigai, Japan 
Mater~ls for Elctrns. Inc., 149-32 132nd St., Jamaica, N. y, 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Peerless Products Industries, 4210 W. Chicago Ave., Chicago, 111. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond HUI, N. Y. 
Prem .. Prods. Div., Highland & College Aves., Niagara Falls, N. Y. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radialion Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Singer-General Precision Inc ... 1150 McBride Ave., Uttle Falls, N. J. 
Sylvania Electric,Prod.,lnc., Elctrn. Sys., 40 Sylvan M, Waltham, Mass. 
Tempo TV Products Co., Box 4156, Sylnnll, Calif. 
Tenatronics, Ltd., 3001 Chester Ave., Cleveland, Ohio 
Tri·Ex Tower Corp., 7182 Rasmussen Ave., Visalia, Calif. 
Vistaco., Inc., 222 Wisconsin Ave., Lake Forest, 111. 
Ward Prods. Corp., Edson St., Amsterdam, N. Y. 

ANTENNAS. TROPOSCATTER 
Nippon E1ee. Hew York Inc., 200 Park Ave., New York; N. Y. 
Phllco/Ford Corp., C & TIoga Sts., Philadelphia, Pa. 
Premier Microware Corp., 35 Hew Broad St, Port Chester, N. Y. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Canoga Electronics Corp., 8966 Comanche, Chatsworll1, Calif. 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 Border St., East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dresser Crane Hoist & Tower Div., 875 Michigan Ave., Columbus, Ohio 
Gab,iel Electronics, Div. Maremont Corp., Saco, Me. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
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Internatio~1 Ground Systems Div., 11101 Sunset Hills Rd., Reston, Va. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd.; McLean, Va. 
RCA, Defense Elclm.Prods., Marne Hwy., Morristown, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Appliance CorP., One Taco St., Sherburne, N. Y. 
Telrex Communication Engrg. Labs., Asbury Park, N. J. 

ANTENNAS. TUNABLE DIPOLE 
Aerospace Research Inc., 130 lincoln St, BostGn, Mass. 
Pbllco/Ford Corp., C& Tioga Stt, Pblladelphia, Pa. 
PremiarMicrowave Corp., 35 New Broad St, Port Chester, N. Y. 
Sclentific-AUanta Inc., Box 13654, Atlanta, Ga. 
Singer Co. InstrumentalionDir., 915 Pembrake St., Bridgeport, Conn. 
Stoddart Electro Systems, 2045 W. Rosecrans Ave., Gardena, Calff. 
Adronics, Inc., 211 Grove Ave., Verona, N. J. 
Andrew Corp., 10500 West 153 St., Orl!nd Park, 111. 
Antenna Products Co., Box 9588, Austin, Tex. 
Avanti R&D Inc., 45 W. Fullerton, Addison, III. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Chu Assocs., Box 387, Whitcomb Ave., Littleton, Mass. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Gavin Instrs., Inc., Box 413, Somerville, N. J. 
Hornet Antenna Prod~ Co., Box 880, Duncan, Okla. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
lattin Radio Laboratories, 1431 Sweeney, P.O. Box 14, Owensboro, Ky. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlingtcn, Mass. 
Peerless Products Industries, 4210 W. Chicago Ave., Chicago, III. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Sedco Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Trylon, Inc., Elverson, Pa. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
White Electromagnetics, Inc., 656 Lolstrand I.a., Rocilville, Md. 

ANTI-STATIC COMPOUNDS & COATINGS-
SEE COATINGS. ANTI·STATIC 

ARC LAMP POWER SUPPLIES-SEE POWER 
SUPPLIES. ARC LAMP 

ARMATURES-SEE MOTOR & GENERATOR 
ARMATURES, ROTORS, STATORS 

ARMS. PHONO. TRANSCRIPTION-SEE 
PHONOGRAPH ARMS. TRANSCRIPTION 

ARRESTERS • .ELECTRICAL SURGE-ALSO SEE 
SUPPRESSORS. ARC: PROTECTORS. 
SURGE 

ATR Electronics, Inc., 300 East 4th St., St Paul, Minn. .... . . . p 1832 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. 
Dale Electronics, Sioux Dlv., Box 180, Yankton, S. D. . ...... ; p 2716 
Dale Electronics Inc., Box 609, Columbus. Nebr. 
E1ectrospace Corp., 956 Brush Hollow Rd.; Westbury, N. Y. .... p 754 
GC ElectroniCS, Dept. 10·1,400 S. Wyman St., Rockford, III. 
Joslyn E1ctrn. Syt., 8868 Comma Dr., Goleta, Calff. •.•.. p 2740,2741 
Ross Eogrg. Corp., 11915 Shadybrook, Saratop, Calif. . . . . . p 2322 
Signal.e, Inc., 1933 Heck Ave., Neptune, N. I. ......•...... p 1805 
Transteclor Systems, 3025 W. Mission Rd., Alhambra, Calif. ... p 2786 
Wanlass Electric Co., Industrial Prods. Div .. 1540 E. Edinger, Santa Ana, Calif. 

p 2148 
Wanlass Electric Co., 2115 S. Grand Ave., Santa Ana, Calif. 
Bellaire Elctms. In~, 62 White St., Red Bank, N. J. 
Cardion Communications, Long Island Expressway, Woodbury, N. Y. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Electrons Co., 127 SusSex Ave., Newark, N. J. 
Ericsson Centrum Inc., 16 E. 40th St., New York, N. Y. 
ITT Electron Tube, Box 100, Easton, Pa. 
Pecific Electro DynamiCS, Inc., 14220 Sunset Hwy., Bellevue, Wash. 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., st. Louis, Mo. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Steffall Inc., 7 Woodland St., Providence, R. I. 

ARRESTERS. LIGHTNING 
Basic Ceramlt:s In~, 221 Seventh Ave., Hawthorne, H. I. 
Comlidaled Wire & Assoc!. Corps. 1635 S. Clinton St., Chicago, III. 
Dale Eleetronlt:s, SIoux DiY., Box 180, Y8Jlkton, So 0: .. .....p 2716 
Dale Electronics Inc., BOx 609, Columbus, Nebr. 
GC Electronics, Dept. 10·1, 400 S. Wyman St., Rockford, III. 
General Electric Co., Elctrn. Compo Sales Oper., 1 RiYer Rd., Schenectady, H. Y .. 
JfD Electronics Co., 148U2nd St, Brooklyn, N. Y. 
losl,n Elctrn. Sys., 6868 Cortona Dr., Goleta, cain. ..... p 2740,2741 
Nippon E1ec. New Yark Inc., 200 Park Ave., New York, N. Y. 
Si~IIIe, Inc., 1933 Heck Ave., HepllH!e, N. I. 
Transteclor Systems, 3025 W., Mission' Rd., Alhambra, Calif. ... p 2786 
Becker Bros. Carbon Co., 3450 S. Laramie Ave., Cicero, III. 
Bellaire Elctrns. Inc., 62 White St., Red Bank, N. J. 
Birnbach Co. Inc., m Hanse Ave., Freeport, N. Y. 
Cardion Communications, Long Island Expressway, Woodbury, N. Y. 
Cush Craft, 621 Hayward St., Manchester, N. H. 
Electrons Co., 127 SusSex Ave., Newark, N. J. 
Ericsson Centrum Inc., 16 E. 40th St., New York, N. Y. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 

'Gold Une Connector, Inc., Muller Ave., Box 893, Norwalk, Conn. 
Hi-to Mfg.,Corp., 1122 W. Newport, Chicago, III. 
Lance Inds., Box 4156, Sylmar, Calif. 
Maspro Co., Inc., Asada, Nissin, Nagoya-Shigai, Japan 

Pacific Electro Dynamics, Inc., 14220 Sunset Hwy., Bellevue, Wash. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Philmore Mf~ Co., Inc., 13M1 Jamaica Ave., Richmond Hill, N. Y. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck,N. Y. 
Tricraft Products Corp., 1124W. Newport, Chicago,lII. 
WABCO - Westinghouse Air Brake Co., Swissvale P.O .. Pittsburgh, Pa. 
Westinghouse Electric Inll. Co., 200 Park Ave., New York, N. Y. 

ASBESTOS-SEE INSULATION MATERIALS. 
ASBESTOS 

ASPHALT INSULATION-SEE INSULATING 
COMPOUNDS. ASPHALT AND PITCH 

AnENUATORS. AUDIO 
ABC Products, 6405 Cambridge St, Minneapoli~ Minn. 
ARRA,lnc., 15 Harold Ct, Bayshore, N. Y. .......... . .. p 1646 
Clarostat Mfg. Co. Inc., Washlnrton St, Dover, H. H. 
Daven, Grenier Field, Dept. EEM 61, Manchester, N. H. . . . p 550 
General Resistance Inc., 500 Huber Ave., Mt Vernen, N. Y. 
INCOR Instrumentation AlIljIlifiers & Supplies, Inc., 

29 Newtown Rd. Plainview, N. Y. 
IlIIaco Inc., 135 W. Clinton St, Itllaca, N. Y. 
Kay Electric Co., Maple Ave., Pine 8rook, N. J. ...... p 1420 
Marconilnstrs., 111 Cedar la., Englewood, N. J. .. . . . . . .. .. . p 1434 
Measurements, Box 180, Boonton, N. J. 
Harda Mlt:rowave Corp., Plainview, N. Y. .................. p 16B9 
Nytronlcs. Inc., Precision Resister Dlv., Industrial AI'8., Kutztown, Pa. 
Ohlll •• Manufacturing Co., 31135 Howard St, Skokie, III. 
RCl Electronics, Inc., 1110 S. 21st St, I"lnrtan, N. I. 
RLC Electronics Inc., 25 Martin Pl., Port Cbester" N. Y. 
Shallco, Inc., Hwy. 301 South, SmHbfield, N. C........... p 572,1709 
Tech Laboratories Inc., Bergen & Edsall Birds., Palisades Park, N. I. 

p 2785 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N.Y. 
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Core·Tronics Inc., 241 N. Day SI., Orange, N. J. 
Diamond Antenna & Microwave Corp., 35 River SI., Winchester, Mass. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Tliomaston, Conn. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St, Plainfield; N. J. I 
E~ac RF/Microwave, 18651 Von Karman Ave., Irvine, Calif. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass. 
Film Components Div., 1~5 Saw Mill River Rd., Yonkers, N; Y. 
GAF Corp., 140 West 51 St., New York, N. Y. . 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General RF Fittings, Box 218, Port Salerno, Fla. ' 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton; N. J. 
Guide Industries, Inc., 11855 Wicks St:, Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Wai, Syosset, N .. Y. 
Hewlett·Packard Co., 1501 Page 'Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp.;Centinela Ave. &Jeale SI., CUivefCily, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. . 
Hel, Inc., 10504 Wheatley St., Kensington, 'Md. . 
Jerrold Bectronics Corp., 401 Walnut St, Philadelphia, Pa. 
Kevlin Mfg •. Co., 26 Conn St., Woburn, Mas.L 
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ATTENUATORS., MICROWAVE tCont'd) . 
. ,.. . . 

Litton 100.., Electron T\IIM Div., 960 Industrial Rd., San Carlos, Cal. 
MCS CorjJ., 1307 s.Myrtle Ave., MonroVia, Calil. 
t,Iaury MIcnJwave Corp. 8610 Helms Ave. Cucamonga, CalW. 
Meca EI~!toRics, Inc., 459 E. Main St, DenviHe, N. 1. 
Merililln Metalcralt, Inc., 8739 S. MDlergrove Dr;, WIIittier, CaIW. Merr_ Rese,n:II" lltMpmant, Inc., 41 Fairfield PI. W. Caldwell, N. J. 
Micro-RadionlcS, Inc., 14844 Oxnard St; Van Nuys, Cal. 

\Micro-Tel Corp., 1406 Shoemaker l1li., Baltimore, Md. 
MIenlIab/FXR, 10 Mlenllab Rd., livingston, .N. J. 
MIcrometats, 228 N. Sunset, City 01 Industry, Calil. 
IIicIutBdI, 1425 Milldale Rd., Cheshire, Colli. . 
Microwave Assacs., Inc., Northwest Ind. Park, Burtington, Mass. 

,Microwave De •. LafIs. Inc., 87 Cresent Rd., Needham Hgts.. Mass. 
Microwave Ow. Sanders Assocs., Inc., Ledge St, Nashua, .N. H. 
Microwave filler Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave labs. 01 America, Box 13, Bay SIa., Brooklyn, N. Y. 
Mlnax Devices In~, 226R Merrick RII., Lynbrook, N. Y. 
Mullard. Inc., 100 finn Ct •• Farmingdale. N. Y. 
. Omega LafIs., Inc.. Haverhill St, Rowley, Mass. 
PRO Electronics, Inc.. 1200 Prospect Ave •• Westbury, N. Y. 
Pabst Engrg, Eqpt Co., Inc. 676 Pennsylvania Ave., Elizabeth. N. J. 
Polaud Elctms. Instr •• :J4.02 Queens Blvd, Long bland City, N. Y. 
Ra!ncor,Inc., 270 E. Pulaski Rd .• Huntington, N. Y. 
Rantec Ow .• 24003 Ventura Blvd., Calabasas, Calil. . 
Raytheon Co, Microwave & Power Tube Div., 141 Spring St., Le,~ngtOn, Mass. 
R_ EIctrns., Inc., 6018·W. lake St, ChicelQ, III. 
Rohde & Schwall Sales Co.. 111 Lexington Ave.. Passaic, N. J. 
SInclair Radlo Labs, Lid.; 122 Rayette. Rd., Maple, Ont., Can •. 
Somerset Radiation Lab, Inc., 2D60 North 14th St, Arlington, Va. 
T8chnltron Associates. Ltd., 769 Lajoie Ave., Dorval, Que •• Can. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calli. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
W8vetek, Indiana Inc., 3000 Shelby St, Indianapolis, Ind. 
Wheeler Labs, Inc .• 122 Cutter Mill Rd .• Great Neck, N. Y. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, CalW. 

ATTENUATORS. PROGRAMMABLE 
_Inc., 15.RIIoId Ct., _an, N. Y. 
.... Aempace Cut. Jnc., IZ9Vlldi St. Farlliaidlle. N. Y. 
CoaIp\Ir IJbL, 1181 S. CIrQu St, IIruIHt, II. C. 
DaIu 1qR. IIIe., 1711 WaS! 135111 St, SlnIHI. Call!. ....... p 1660 
D-. Imler Field, Dept. EEM17. ManUester, N. H. . • . . • . . • P 5SO 
DIW-IIJ Co.. 2280 .llIIIaslrlai La., Brllllllfleld. Call. 
E.JI Rtaaq LahralGries IIIe., Ba 1289, 0aIdaIIII, CaUL .. 
Fatmlld/ElecllHlelr1cs CII\I. 1110 C~urc' St, A.~nlem, II. y .. p 1670 
IIfIIce Int., 735 W. CUlton St, HHa, N. f. 
liar EIecIriIC .. Mlple Awe, PIle _ N.1 ....... p 1420,1421 
f.IIIMtIrIcs, DIY. 181 fIIast Dr., CnemIe. N. Y. • • • . • • . • . • p 1429 
lIrcUInt Co/J., 115 Ctllar La., EnIImod, II. 1 ..... , .. . P 1411 
LarchIJlClnnlcs CIIJ., 105 Cadar la., Englmad, H. J. .,'... p 1678 
IIIrcoIIIItn., 111 CHar La, hllmod, II. 1 . .. .. . .. .. ... p 1434 
ilardi M/cnmI ClIP., PlalII'IiIW, ~. Y. 
SIIIIct, Int., IIwy. 301 SDitII, SIIIlthfield, II. C. 
TeO LahJallries Inc.. ..... eA I fdtd BItII ... ·PIIlsades Pari!, II. J. . 

WU\scUI EitfI. Co. lac., P.8. Bam. lliIIIenIIutI, Mil. 
Applied MIcrowava·Lab, Inc •• And.1IVIf St, Andover, Mass. 
Canoga Electronics Corp., 8966 Comanche, ChatsWllrth, Calil. 
General Microwave .Corp., ISS Martne St, Farmingdale. N. Y: 
Guide Industries, Inc., 11855 Wielts St, Stin Valley, .Caln. 
Hyietronlcs Corp., 100 Ainsworth Rd., WUmington, Mass. 
Mertdlan Metalcraft, I~, 8739 S. MUlergrove Or., Whittier, Cain. 
Micro-Tel Corp., 1406 ShOlmaker Rd., Baltimore, Md .. 
Mini-tircuits Lab. 152 West -42nd St, New York, N. Y. 
PRO Electronies, Inc., 1200 prospect Ave, Y/estbury.N. Y. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles. Cal. 
IIamcor, Inc., 270 E. Pulaskl Rd., Huntington, N.Y. 
Relcom. 2329 Charleston Rd., Mountain View, CaIW. 
Rohde & Schwall Salas Co., III Lexington Ave, Passaic, N. J. 
Schlumberger Overseas GMBH, 211 Park Ave., Scotch Plains, N. J. 
Wavetek, Indiana Inc" 300D Shelby St, Indianapolis, Ind. 

ATTENUATORS. R;F 
; An lie., P.IL Ba 552, LansaII, Po. 

p2785 

AIlllA,Iac..15I1ara1i1Ct.,IIphI1,N.Y •. ; ............. p 1646 
AIIpIIInII IF 1Iir. 33 E.. Franillt St, Dalbl". CIIIIIL 
""""Reseanl.Iac. •. 78S.IIaJIas.Aft.hrtWas~iqto .. N. Y. p 1651 
ifni EIecImII CGrJ., _ AInInI Rd., CIm_. 01110 /' p 1342, 1343 
DIles IndJ., lac.; 1711 WaS! 135tII St, 8anIe1ll, CaDI. ;...... p 1660 
88I11III ~ lie.. 115 .. A ........ III/PII, Mast. 
IImIn. Grtailr field, Dt!pt EEM 87, MaRchester, H: H. .•...••. p '550 
....... M/cnmICt. RIIIrud fl •• ..,... JI.l, ...... P 1658. 
fIIw.Kay Ct., 2280 IIIiIIIIlrillLa"Bmm1IaI( ClIo. 

, IIJRIpapIllt Dctm. c.,.. sratHin_ Rd. IlickstHIe. II. Y. P 1661 
E.JI RIsarI' IAanIeriet Inc., BUm •• oatud, Cain. 
EIIcIrt .... Ilc.,1IUh_St ... Uank,II.L ...... P 1668 

. \ fIh/IIII~""'ice c..,~ lao CUn:II St, "'lIIrdem. II. Y. P 1670 
FillnlllIlIIir.,31·11 47th Ave"lIIIII kIIatI City. N. Y. •••.•••• P 1671 

. IIIIII!nH TISIIIsIrImenIs BIr.Ba5227, Demr, Clio. ..... p 1403 
.., Electric Ct., lIIpIe Awe, PBIlmk, fI.l ........ P 1420,1421 
_ Elctrll. Co., Inc., 48 MaJWelall Rd, T_hoI, N. Y .. 
Ln Dir. Yarlan, 75 MnI. St, CopIque. N. Y. . 
I.orRUrIt Corp., 185 Gedlr la., EnIIIlIOIf, H. J.. . . . . . . . . P 1430 
Larch Eleetranlcs Carp., 185 Cedar la.EnIIIWGIII. N. 1 ..... p 1678 
MII1IIIIIIaIIrt.; III Clilar La., EnIIIWIOII. N. I ••...•...•.. " p .1434 
Mnsarmnta, Bu 188, BIontt!i. N. 1 
IIIrR IIIi:nwm Carp •• PIIiIIvIeII, N. Y... .. .. .. . .. .. ..... P J689 
IIJImIer, Inc.. Priclsiln Rllistar DiY. IiIIIlsIrIaI Aft., KutzIM, Pa. 
01111 SpecIn,.1nc., 2_ HIIIlwtGd CLi Fningltn, Miell. 
PMlct/fanl ClIP.. C r. Tlop SIa, Plll/lIIIt,IIia, Po. 
PerIdester 1IIIIr. CorJ., 114 WIIiIns Alt., Part Chester •• "Y. 
PruIer ~ CIIrp.,35 New BrOld St, Part C~ester, N. Y. 
".... hsIIIIr Ct. IIIe., II S. Je1ImIa Rd, _Ippmy.II..1. 
IF InImIa, Inc., IDB PIle An Dr •• Bay SIIIn, N.Y. ....... p 1306 
RlC EIIcInaIcs lac., 25 MartIn PI.,PIft Cbeater. II. ~. 

" 1 

SIIaIIco, Inc.; ..,. 301 SeaIIt. Smitlfill', lL C •. " .. , ' . ,,'. p '512, 1109 
SIngar Ct., lutnmeilltlon lilt., $1$ I'eIIIbr.keSt, B!Wgapl!l. CI!IIL. 
Stllldiri ,Electra Sysielll, 2D45W.ReseCIIII.sAlI., Banlen ... CJI'd. . 

..• , .. , . p 11)0 
TecIII.IbInIIIIes IIIc., ....... " Elall BIwG ... PIIIsU ,..,,11. f 

. , '. p2185 
Tmcan Ctrp.2448 N. ShldelandAva.llllianalloIis, In., .. .... p 1509 
WlIIschei Enn Co. .Inc., P.o. Ba m. GaithersIIlHI,ML· . 
WIIwp Internatlalal. Inc., 811 SIwGa. Dr, Westlake, Ohla ..... !P ~2 
Allee Lansmg, ISIS S. Manchester Awe., Anaheim; Cain.· .' . 
AmeriGon Communications Corp., 178·15 Eveleth ~d., Jamaica, .N. Yi 
Applied Microwave lab, Inc., Andover St,Andover, Mass. 
AsIroIab, Inc., 4 McCandlesS St., Unden, N. J, 
Aviel Elctrns., Inc., ISO W.Cypress Ave., Burbank, Cain. 
Blonder·Tongue Labs Inc, 9 Alling St., Newark, N. J. 
BritISh Physical Labs., Houseboat Works, Radlett, Harts, Eng, 
Core·Tronies Inc., 241 N. Day St.; N. J. 
Diamond Antenna & Microwave C River St, Winchester, Mass. 
Ditbnore-Frelmuth Corp, 2517 E. St., MRwaukae, W'ISC. 
EMC Technology. Inc., 1300:Arch St., Phii!ldelphia, Pa. ' 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
EIpac RF/Microwave, 18651 Von Karman Ave., Irvine. Cain. 
Enlron, Inc., 2141 Industrial Pkwy., Sliver Spring, Md. 
Ferrotec; Inc., SO Bridge St., Newtoit, Mass. 
Finney Co., 34 W. Interstate St., Bedford, Dhio 
General Microwave Corp., I~ Marine St, Farmingdale. N. Y. 
General Radio Company, 3DO Baker Ave., W. Concord. Mass. 
Gombos Microwave Inc., 48, Webro Rd .• Clifton, N. J. 
Gremar, Inc., lil'Micro Dr., Woburn, Mass. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, CalW. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y •. 
Hewlett.packard Co., lSOI Page Mill Rd., Palo Alto, Cain. 
Holland Electronics, Inc., 675 Hinsdale St. Brooklyn, N. Y. 
Hyletronics Corp., lOll Ainsworth Rd., Wilmington. Mass. 
Hit, Inc., 10504 Wheatley St, Klinsington. Md. . . 
Jerrold Electronies Corjt.,:401 Walnut St., Philadelph~, Pa. 
Kevlin Mig. Co., 26 Conn St, Woburn, Mass. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San CarJos,.CaI. 
Maury Microwave Corp., 8610 Helms Ave., CU_onga, Calff. 
Meca Eleclronics; Inc., 459 E. Main St, Denville, N. J, 
Meguro Denpa Sokki K. K., 51 2-chome, Meguro-ku, Tnkyo, Jap. 
Meridian Metalcrett, I!\G., 8739 S. Millergrove Dr., Whjttier, CaIW. 
Merrimac Research & Development, Inc.,41 Fairfield Pl., W.Caldwell, N. J. 
Micro State Electronics, 152 fioral Ave., Murray Hill, N. J. 
Microlab/FXR, 10 Microlab. Rd., Uvingston, N.J. 
Mlcrotech. 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park. Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresentllll., Needham Hgis., Mass. 
Minl-Clrcuits lab., 152 West42nd St., New York, N. Y. 
Muirllead 1nstrs.,lnc., 1101 BristoIRd., Mountainside, N. J. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Painton, Inc., 109 Wheeler Ave., Pleasantville, N, Y. 
Polarad Elctrns. Instr., 34-02 Queens Blvd .• Long Island Clty,N. Y •. 
Quantatron, 1631 Tenth St, Santa Monica, Calif. 
Radio Research Co., 189 MI. Pleasant Ave .• Rockaway. N. J. 
Rafec Electronics. Box 566, Temple City, Cal. 
Ramcor, Inc.. 270 E. Pulaski Rd., HuntingtOn, N. Y. 
Relcom, 2329 Charleston Rd., Mountain View. Calil •. · . 
Rohde & Schwarz Sales Co., III Lexington Ave:, Passaic,N. J. 
Schlumberger Overseas GMBH. 2ll Park Ave .• Scotch Plains, N. J. 
Telonic Inds., Inc.. 60 N. First Ave., Beech Grove. Ind. 
Translab, Inc., 4740 Federal Blvd., San Diego, CaIW. 
Trompeter Electronics, Inc .• 8936 Comanche •. Chatsworth. Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calli. 
Wald Sound, lll31 Dora St.. Stin Valley, Calil. . 

. Wandel & Goltermann/Tel-Com, 6 Great Meedow La., Hanover. N. J. 
Wavetek, Indiana Inc., 300D Shelby St., Indianapolis, Ind. 
Wiltron Co.. 930 East Meadow Dr., Palo Alto. Calil. 
Winegard Co;, 3000 Kirkwood St .• Burlington, Iowa 

AmNUATORS. TURRET 
_ Inc. 15 Harold Ct. Baysbore, N. Y. ...............P 1646 
Dma. GrIller r .. if, Dlpt EEM 87, llancheillr. N. H. . 
FHchIId/EIecIn-Mllrlcs Corp., 1110 Cllllrcil St, Allsterdall, N. Y. p 1670 
FHmtllm DiY.,37·11 47th An., Lilli kIInd CiIl' •. N. Y •... :.... p 1671 
liar Electric Co., Maple Ava., PlDe Brook, N. J. .. .. . .. .. • •. . p 142J 
IIriI MIc_ ClIp. Plallvilw. H. Y... .. .. .. .. ... ..... P 1689 
Prlllier Mlcronn COIf., 35 Naw Broad St, PIft Cballllr, II. y, 
RlC EllcIrIllcs Inc., 25 Martin Pl, hrt Chelllr, II. Y. 
SQleD, Inc.. H.,. 301 Sautll, SlIItIIfteld, N. C. .•.• ;.. ••.• . . • • . .p 5n 
SIllPI' Co., InstnllllntatiOI DIv., .15 flmbnle St,Bridpplll, em. 
SIatIdart Eleelro Systelll, 21145 W. ReieCIIIIs Ava .• Banleoa, CaDI •. 

. . . . p 1710 
Tuscan Corp. 2448 It Shad,land A", .Indlanapalls, Ind. .• . . . . p 1509 
Welnscliel EllgII. Co. lac., P.o. 8u m, Gahh .... Md. .. 
Anritsu Elec. Co .• Ltd .• 12-20, Minamiazabu 4.chome, Minato-ku, ToIIyo, Jap. 
Astrolab, Inc., 4 McCandless St., Linden, N.·J;. . . 
Diamond Antenna & Microwave Corp .• 35 River St, Wi/lchellllr, Mass. 
General Microwave Corp., 155 Marine St, Farmingdale, N. Y. 
Herley IndL, Inc., m .Eileen Way, Syesset, N. Y. . 
Hewlett.packard Co., 1501 Page MUI Rd., Palo Alto, Calil. 
Hel, Inc., 10504 Wheatley St., i(ensington. Md.' 
Jerrold Eleclronics Corp., 401 WalnutSt, Philadelphia, Pa. 
Maury Microwave Corp., 8610 Helms Ave:, CUCalllOnlQ, CaIW. . 
Meca Electronics, ·Inc., 459 E. Main St, Denville, N. J. 
Microlab/FXR' 10.Microiab Rd" liVingston, N. J. 
RalllcOr, Inc .• 270 E. Pulaski Rd., .Huntington,.N. Y. 
Rohde & Schwall.Sales Co., 111. Lexington Ave., Passaic, N. J. 
Telonic Inds., Inc •• 60 N. FirstAve.. Beech Gro", Ind; . 
Wavetek, Indiana Inc •• 3DOO Shelby-st, Indianapolis, Ind. 

AnENUATORS. VARIABLE. 
An Inc.. P.O. 8u 552, ,Lanedale, PI. 
ARM, Inc •• 15 Harolf Ct, 1aJ$II1II, II. Yi ". i .. . ," . " .... ,p 1646 
Alllerican All'lSllact CIII!. ,IDC.. 129 "nlhSt, Fa:mlngdale, N. f. 
AIIrn MIcrowava.lnc., 478 E. BripI8lI'Av,.,.$JncIII, N. Y •... ,pJ6~ 
AalIlItn.. Inc., 139-38 34IIt Rd., RUlhln .. II. Y. 

Aalematien Deva/IpIRIIft ~. _ W. Jetllrsen BIrd., ClIver City. CalK. 
. .,. P 2661 

CarttrMfl, Cerp. 23 Welblll&lDn St, HHso ..... 
centralab Eiclrn., !fir. 5757,1. Imn Bay Aft. lIiIWIaket. WIse. 
CIInIIIIt MIl. CO'fIc., ..... St, 1IYer, II. N. \ 
CIaIIne .... Wirt £Ictrn, Cerp.2l ...... RLa, 1'11111., Po. .. .. p 2361 
Daleo 1Ids., iIIe., 1711 WISI135tII St,. 8anIeaa. CaDI. ..... ,. J p 1660 
1ImIn, Crtllllr Fiell, Dt!pt EEM 67, N8acIIester. N.II. • • • • ••• • p 550 
'1IaqIas Micrmve CI.. Ranl:lld PI., IlaIllll'lllCk, N. Y. •••••• . P 1658 
E " M ~les; 5388 Stertilll ~* J1r. Wasltake YIIIU. CaL. 

,P 1664 
EIecIn hIIpIIse. In .• 118 CHIIIII St, RId BIik, II. J. . .... ; : P 1668 
Falrcllild/~es Corp., III C~h St, WIer_II. Y, P 1670 
FlllIIII.o". 37·11 47Ur AWl. ling Island CIty. II. Y ..... ,.... p 1671 
IraJ Electric Co.. Maple Aft. PIle Bnok, N. ~ ... -' .. .. .. • pl421 
I.Dm-Adl1t c.,., 185 CetIIr La, EnIImpd, N.l •.•. '. . . •• p 1430 
Lon:llEleclrOnlcs Corp., 185 Cadarla., Elllmod. N. 1. ".. p 1678 
Measaramlllt Spaclaltles Lab, lie" 14532 Enrin St,. YIIII\BJS..CaIU. 

. . P 1685 
lInRremuts, ... 188, 8D1111111, N.l . 
RanIa IIicrmie CorJ., PIaIQIew, Hi Y. .. ............... ".. p 1689 
flrlrHlcs.1nc., Prtclllollllesilllr DiY. IiIIIISIriiI lll.. KI&tawt. Po. 
l'lilllleater 11IIIr. Cerp., 114 WRkIns AWl. I'Irt CII .... II. Y. . 
PremlII Mlcrawm COIp., 35 New Braad St, Part CIIester, II. Y. 
teL ElecllllQs. Inc.. 7GD s. ~Ist St, fnIaIItn.N. J. 
RlC EIectroalcs Inc.. 25'1Iart1l PI. hrt Chester. II. Y. 
lUke, Inc. 1IwJ; 301 Seatb, SlIitIIfielll. N.C. " . .. .. .. .. .. • I> sn 
SlIIII Ct. IlIIInImeatatlon 1Iir., SIll I'emIII1ke St, IIriIIpport,Cm 
TeU LaHnterIes lie., Berpa Utili! BItjI ... PalIsades Pa!k; II. L . 
T_ Cerp., 2448 II. ~allnd Ava.lillliIIIpGIls,llIII. ...... p 1509 
Yep PrscbIaI LabL, Inc., 238 Maple AWl. VIHIII, Va. 
WIIIIICIIeI Enn Co. Int.. P.O •. Ba 577, CaIkIIIlrt, lid. 
Airborne Instruments Lab., DIY. CuHer,Hammer, Inc., Deer Park, N. Y. 
Allred Electronics, StaPford Indl. Pl,,3176 Porter Dr.,!alo Alto. Calif. 
AIteJ1.BradIey Co., 1201 _ 2nd St, Ml1waukae, W'ISC. . 
Alpha Industries. Inc., 381 Elliot ~ .• Newton Upper Falls, Mass. 
Altac Lansing, 1515·S. Manchester Ave.. Anaheim; CaIW. 
Americen Communicetions Corp, 178-l5 Eveleth Rd., Jamaica, N. Y. 

,Anritsu Elec. Co., Lid., 12-20, Minamiazabu,4 ch!llll8, Minatj).~u, Tokyo. Jap. 
Anzac Eleclronics, 121 Water St, Norwalk, Conn .. 
Arenberg Ultrasonic Lab., Inc., 94 Gie.en St, Jamaica Plain, Mass • 
AstroIab, Inc., 4 McCandIessSt., Unden, N, J. 
Blonder·Tongue Labs Inc .• 9 AIIingSt, Newark, N. J. . 
Carter Precision Elec. Co., ~I W •. MadisonSt., Skokie, III. 
Coax Devices, Inc .• Box 234-EEM, Chelsea, Mass. 
Comdellnc., Beverly.Airport, Beverty,Mass. 
Control Data Corp., 400 8oI:derSt, East Boston, Mass. 
Delta £lctnls. lid., 70 Ronson. Dr .• Rexdele, Onto ,Can. ' 
Diamond Antenna & Microwave Corp" 35 River St" Winchester, Mass. 
Dittmore.freimulh Corp., 2517 E. Norwiell St.; Milwaukee. WISe. 
Electronic Spacialty C~ .• Conn.Div.,.4D1 Watertown Rd.. T!Jqmas!on,Conn. 
Electronic Stds Corp. 01 Amer, 1426.31 W. Front St. ,Plainfield,/!. J. 
FKS Communications, Inc., 3 Delaware Dr~ New HYde Park, N. Y. 
Ferrotec, Inc., 80 Bridge. St, Newton, Mass. ... 
General Microwave Corp., 155 Marine St,Farmingdale; N. Y. 
Ganeral Radio Company, 30D Baker Ave., W. Concord, Mass. 
Gambos 11Icrowava Inc.. 48 Webro Rd., CIWton, N; J. . 
Gotham Audic Corp., 2 West 46th St, New York, N. Y. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Cala. 
Hertey 1ndS,. mc., 175 Eileen Way, Syosset, N. Y. 
HeWlett.paCllard Co., 1501 Page Mill Rd., Palo .Alto, Cala. 
1Iy1e1ronies Corp.; 100 Ainsworth Rd, Wilmington, Mass.' 
ITT Instruments, m AIIOspact/Opticei Div., 15191 Bledsoe St, 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia. Pa. 
Kevlin f!lIg. Co., 26 Conn St, Woburn, Mass. 
Langavin, lSOI E. Carnegie Ave., Santa Ana, CaIW. 
LiCroy Re" Sys.Corp., 126 North Rte.3Il3, W. Nyack, N. Y. 
MCS COrp., 1307 S.MyrtIe Ava., Monrovia, CalW. 
Maury Microwave Corp., 8610 Helms An., Cucamonga, Calif. 
Meca Bectronics, I~. 459 E. Main St., Denville, N. J. 
Meridian Metalcraft, InC., 8739 S. MiliergroVe Or., Whittier, Cain. 
Merrtrnac Resean:ll & Developmant, Inc., 41 Fairfield PI., W. CaidlveH, N. J. 
Micro. Slate Electronics, 152 tjorel Ava., Murray Hill, N. 1. 
Microlab/FXR. 10 Microlab lid:, Livingston, N. J. 
Microwave Aasocs., Inc., Northwest Ind. Park, Burtington, Mass. 
Microwave De •• Labs. Inc., 87 Crasent Rd., Needham Hgts .• Mass. 
Microwave DIv., Sanders Assacs..lnc. LedP St, Nashua. N. H. 
Microwave Filter Co., .Inc., 135 W. Manlius St, East Syracuse, N. Y. 
M'lIlI-Circuili Lab, 152 Wast 42nd St., New York, N. Y. . 
Muirhead Instri. Inc., 1101 Bristol Rd., ,.ountainside, N. J. 
Omega Lebs., Inc."Haverhili St, Rowley. Mass. 
PRO Electronics, InC;, 1200 Prospect Ave., Westbury, N. Y. 
Painton, Inc.. 109 Wheeler Ave., PI~santvHle, N. Y • 
Polarad Elctrns. Instr., :J4.02 Queens Blvd., Long Island City, N. Y. 
,Ramcor, Inc.. 270 E. Pulaski Rd •• Huntington, N .. Y: 
Rohde & SChwarz Salas Co .• 11l Lexington Alt., Passaic, N. J. 
Schlumberger OVerseas GMBH, 211 Park Ave., Scotch Plains. N. J. " 
SiemensAmerica,liIC., Telecom 01'1.,350 FIftIl Ave., New York, N. Y. 
ShIl;lair RadIO Labs, Ltd •• 122 Reyette Rd., Maple, Ont., Can. . \ 
Taffet ElectroniCS, .Inc., 27'()1 BriIokIyn.Queens Expwy., W., Woodside, N. Y. 
Telooic Inds..lnc. 60 N. FirstAve,Baech Grove, Ind. 
Translab, Inc .• 4748 Federal Blvd.,San Diego, Calif. 
Varian Assacs., 611 Hansen Way, .Palo Alto, Calif; 
Victor. R. F. &. Microwave Co •• 38W. Water St., Wakefield, Mass. 
Wavetek, Indiapa Inc., 3000 Shelby St., Iml'l8JI8POIis. Ind. 
Welwyn Electri~ Ltd., BedlingtOn, NOrIhumberiand. Enj. . 
Winslow Tele,TronicS,lnc.,.lOOO I"lI'StAve., Asbury Park, N. J •. 

AnnUDE INDICATORs-SEE INDICATORS. 
AnlTUDE 

AUDIl\\.m'.RNINGD.· EVICES-SEE .AUiMS It SYSTEMS-ALSO, SEE ,IELLS., .. 
1UZZER$ •. GONGS •. SIRENS·1t AURAL .. 

. WARNING~", ' ... 

AU. DIO EQUIPMiNT.:..u.· AMPLIFIERS: 
MICROPHONES: SPEAKERS: . ETC. 



AUDIOMnERS 
International EletrnL Corp., IE.e. Camp., 316 S. Service Rd., Melville, N. Y. 
PrlllCel1ln Applied Research Corp., BOI 565, Princeton, N. J. 
Tracor Inc., 85lIG Trlcor La., Alstin, TexIs ............... p 1511 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
'Beltone Electronics Corp., 4201 W. Victoria, Ch~ago, III. 
Dictograph Producls, Inc., Shelter Rock la., Danbury, Conn. 
Eleetronics Homes Co., 200 Claremont Ave., New York. N. Y. 
Electronic Science labs., 3920 Bryn Mawr, Dallas, Tex. 
Farrall Instrument Co., Box 1037, Grand Island, Nebr. 
States Co., 19 New Park Ave., Hartford, Conn. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 

AUTOCOLLIMATORS-SEE COLLIMATORS 

AUTOMATIC CHECKOUT EQUIPMENT-SEE 
TEST EQUIPMENT. AUTOMATIC CHECKOUT 

AUTOTRANSFORMERS-SEE TRANSFORMERS. 
AUTOTRANSFORMER 

AVERAGERS. SIGNAL 
Aastron, Inc., 10214 N. InterreliOnal Hwy., Austin, Tex. 
Digital Equit!. Clrp., 146 Main St., Maynard, Mass. 
IlIIIco Inc., 735 W. Clinton St., IlIIIcl, N. Y. . .. .. . . . . . . . . . . . p 532 
P~lIIIrick/Nexus Research, 11 Allied Dr. at Rte. 128, Dadham, Mass. 

Prlllcaton Applied Resllrch Corp., Box '565, Prlacaton, N. J. . 
Tram Inc., 85lIG Tracor.La., Austin, Texas 
Unllollz.IJickle Corp., 3000 WbHney Ate" Hamden, Conn. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. 1. 
Fabri·Tek Instruments, Inc., 5225 Verona Rd., Madison, Wisc. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
LeCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
Nuclear,Data, Inc., 100 W. Golf Rd., Palatine, III. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 

p 539 
p 1471 

p 1249 

AZIMUTH INDICATORS-SEE INDICATORS. 
AZIMUTH 

BACKLIGHTED PANEL DISPLAYS-SEE 
DISPLAY PANELS 

BADGES. RADIATION INDICATING-SEE 
SERVICES. FILM BADGE 

BAFFLES. ACOUSTIC MATERIALS-SEE 
MATERIALS. ACOUSTIC. SOUND 
ABSORBING 

BAFFLES. SPEAKER-SEE ENCLOSURES. 
SPEAKER 

BAILS. STANDS & SUPPORTS fFOR 
EQUIPMENT. INSTRUMENTS. ETC.! 

Backeya Stem~lng Co., 555 Marion Rd., tolullbus, Ohio. . . . . .. p 1169 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Sturdilite, Plainwell, Mich. 

BALANCING EQUIPMENT. DYNAMIC 
Dytronics Co., Inc., 4600 Evanswlod Dr., Columbus, Ohio 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Kay Electric Co., Maple AYe., Pine Brook, N. J. .. . . . . . . . . .. p 1422 
Allied Elclms. Ltd., 28 Upper Richmond Rd., London, S.W. IS, Eng. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Annis, R. 8. Co., 1101 N. Delaware St., Indianapolis, Ind. 
Bear Mfg. Co., 2830-5th St, Rock Island, III. 
Exact Weight Scale Co., 1005 W. Third Ave., Columbus,. Ohio 
General laser Corp., 8 Erie Dr., Natick, Mass. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
International Research & Dev. Corp., 6150 Huntley Rd., Worthington, Ohio 
Micro Balancing, Inc., 120 finn Ct., Farmingdale; N. Y. 
Possis Machine Corp., 825 Rhode Island Ave. S., Minneapolis, Minn. 
Precision Systems Div., 118Hhesapeake Ave., Columbus, Ohio 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Scheneck Mfg. Corp., 120 Finn Ct., Farmingdale, N. Y. 
Seed Electronics Corp., 9 Cypress Dr., Burlington, Mass. 
Spectral DynamiCS Corp. of San Diego, P.O. Box 671, San Diego,Calif. 
Ten Bosch M., Inc., Vermilyea 51., Pleasanlville, N. Y. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Wharton Unitools, 8·10 lake St., Moosup, Conn. 

BALL AND SOCKET JOINTS-SEE JOINTS. 
BALL AND SOCKET 

BALLAST TUBES-SEE TUBES. BALLAST 

BALUNS-SEE TRANSFORMERS. MATCHING 

BANDING TOOLS. C·CORE 
Inter·Tec~nical Group Inc., Box 23,lrvington·on-Hadson, H. Y. . .. p 1221 
Atlas Sound Div., 10 Pomeroy Rd" Parsippany, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 

BARREnERS-SEE RESISTORS. BARREnER 

BARS. SHORTING 
"mini ElactroalcsCo. Inc., 1500 E. 9th St, Pomona, Calif. 

p 933,934,944,946 

BAS.ES.ANTENNA-SEE MOUNTS. ANTENNA 

BATHS. CONTROLLED 'TEMPERATURE 
fAIR & LIQUID! 

American Instr. Co., Inc., 6030 StOltia Ave., Silvar Spring, Md. p 1243 
Beckman Instr., Inc., CadarSme Oper., 89 Cemmerce Rd., Cedar Grova, H.1. 
Blue M Eng,., Co., 1381h & Chatham St, Blue Island, III. .. . . .. p 1245 
Celb.m Instrs., Inc., 354 Caral Circle, EI Selllndo, cain. ...... p 1247 

Barrel Inc., 16 FHch St."Ellt Norwalk, ConI. ......•.....•. p 2817 
lillie Research lab Inc.,211 W. 61st St., New Tark, N. T. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Atlas Engineering Corp., 26 Custer St., W. Hartford, Conn. 
Beckman, Clinicallnsirs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Cambridge Thermion~ Corp., 445 Concord Ave., Cambridge, Mass. 
Cincinnati Sub·Zero Products, Inc., 2612 Gilbert Ave., Cincinnati, Ohio 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Electrical Instrument Service, Inc., 25 Dock St, Mt. Vernon, N. Y. 
Eppley lab., Inc., Box 419-Main P.O., Newport, R. I. 
Gruenberg Electric Co., Inc., 585 Commercial Ave., Garden City, N. Y. 
Guildline Instruments ltd., Box 99, Smith Falls, Ont., Can. 
Hallikainen Instrs., 750 National Ct., Richmond, Cain. 
Hallmark Standard Inc., 145 Library lane, Mamaroneck, N. Y. 
Harr'is Mfg. Co., Inc., 308 River St., Cambridge, Mass. 
Hotpack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Hydor Therme Corp., Airport Hwy., Pennsauken, N. J. 
Instrumentation & Control Sys. Inc., 129 W. laura, Addison, III. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
International Energy Conversion, Inc., 430 Kirby St, Garland, Tex. 
Jersey Technical Consultants, Box 215, Morristown, N. 1. 
Kahl Scientific Instr. Corp., P. O. Box 116~ EI Cajon, Calif. 
lab·line Instrs., Inc., lab-line Plaza, Melrose Park, III. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., latham, N. Y. 
National Appliance Co., Box 23008, Portland, Ore. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Scaico Div., 2lJ Warren St., W. Pittston, Pa. 
Standard Cabinet Co:, Inc., 392 Minnisink Rd., Totowa, N. J. 
Tenney Engrg., Inc., 1090 Sprin~eld Rd., Union, N. 1. 
3M Co., 3M Center, st. Paul, Minn. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Zeva Electric Corp., 11 Park PI., New York, N. Y. 

BATHS. ULTRASONIC-SEE 
CLEANERS. ULTRASONIC 

BA nERIES. BI·POLAR 
RCA Elclm. Components, 415 South 5th St, Harrison, N. J. 
Gulton Inds. Inc., Research & Dev. Div., Metuchen, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 

BAnERIES. CHEMICALLY HEATED 
Ellia-Picher Ind., Inc., American Bldg, Central Pkwy., Dept EEM·&9, CinCinnati, O. 
Catalyst Res. Corp., 6101 falls Rd., Baltimore, Md. 
Hughes Aircratt, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 

BAnERIES. DRY. FLASHLIGHT. 
TRANSISTOR. nco 

Mallory Battary Co" S. Broadway, Tarrytown, N. y. .•... p 2043-2045 
Power, In~, 12809 Eagle Ridge Dr., Burnsville, Mlnn. .. . . . . . p 2063 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Acme Battery Corp., 700 Canal St., Stamford, Conn. 
Bright Star Industries, Inc., 600 Getty Ave., Clifton, N. J. 
Burgess Battery Div., foot of Exchange St., Freeport, III. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. I. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Fuji ~ectrochem. Co., 36-11 Shinbashi 5-Chome, Minato·ku, Tokyo, Jap. 
Gould Marathon Battery Co., 931 Vandalio St., St. Paul, Minn. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
leclanche S. A., 46 Ave. de Grandson, CH 1401·Yverdon, Swi1Zerland 
Ray.().Vac Co., 3310 University Ave., Madison, Wise. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Union Carbide Corp., Consumer Products Div., 270 Park Ave., New York, N. Y. 

BATTERIES. LEAD·ACID 
Centralab Eletrn., Div., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Power, Inc., 12809 Ellie Ridge Or., Burnsville, Minn. ....... p 2063 
Aristo·Craft Distinctive Miniatures, 314 Fifth Ave., New York, N. Y. 
C & 0 Batteries, Washington & Cherry SIs., Conshohocken, Pa. 
Electronic Balterie~ Inc., 28-34 35th St., Broo~yn, N. Y. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
General Battery & Ceramic Corp., Box 1262, Reading, Pa. 
Globe·Union Inc., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Hobby & Brown Electronic Corp., 15 St. Marks Ave., Rockville CIr., N, Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
leclanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 
Union Carbide Corp., Consumer Products Div., 270 Park Ave., New York, N. Y. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. . 
Wiseo Div., 1222 18 St., Racine, Wisc. 

BAnERIES' LEAD DIOXIDE 
Globe·Union Inc., 5757 N. Green Bay Ave., Milwaukee, Wis~ 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Wisco Div., 1222 18 St., Racine, Wisc. 

BAnERIES. LITHIUM 
Gulton Inds. Inc., Research & Dev. Div., Metuchen, N. J. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp:, Centinela Ave. & Teale St., Culver City, Cal. 

BAnERIES. MANGANESE ALKALINE 
Mallory Battery ~o" S. Broldway, Tarrytewil, M. Y. ... .. p 2043,2044 
Power, Inc., 12609 Ellie Aldie Dr., Burnsville, Minn., 
RCA Elctrn. Complnents, 415 South 5th St., Harrison, N. J. 
Bright Star Industries, Inc., 600 Getty Ave., Clifton, N. 1. 
Burgess Battery Div., foot 01 Exchange St., Freeport, III. 
Fuji Electrochern. Co., 36-11 Shinbashi 5-Chome, Minato·ku, Tokyo, Jap. 
Ray-O·Vac Co., 3310 University Ave., Mad~on, Wisc. 
Union Carbide Corp., Consumer Producls Div., 270 Park Ave., New Yor~ N. Y. 

BATTERIES. MERCURY 
Mallory Battery Ca., S. Broadway, Tarrytown, N. Y. .......... p 2045 
Pewer, Inc., 12809 Ellie Ridge Dr., BurllS¥ftle, Mina; ... . . . . p 2063 
RCA Elctrn. Components, 415 Saath 5th St, Harrison, N. J. 

BAnERIES, STANDARD CELL 

Burgess Battery Div., foot of Exchange St., Freeport, III. 
Fuji Electrochem. Co., 36-11 Shinbashi 5-Chome, Minato·ku, Tokyo, Jap. 
leelanche S. A., 48 Ave. de Grandson, CH 140J.Yverdon, Swi1Zerland 
Ray'()'Vac Co., 3310 University Ave., Madison, Wise. 
Union Carbide Corp., Consumer Products Div., 270 Park Ave., New York, N. Y. 

BAnERIES. NICKEL·ALKALINE 
Eat;ie-Pichar lid" Inc., Amarican Bldg., Central Pkwy., Dapt EEM .. 9, Cincinnati, O. 
Power, Inc., 12809 Ellie Ridge Dr., Burnsville, Minn. 
Exide Power Sys. DiY., Box 5723, Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lec~nche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 

BATTERIES, NICKEL·CADMIUM 
Eat:ie·Picher Ind., Inc., American Bldg., Central Pkwy., Dept EEM-69, Cincinnati, O. 

p 1911 
&eneral Electric Co., Bctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1955 
Polltr, Inc., 12809 Elgie Ridge Dr., Bumnill., Minn. ..•.. . . p 2063 
Rlstrak Instr. DiY., Gulton Inds. Inc., Municipal Airport, Manchester, N. H. 
Sanotone Corp., Batllry DIY., Dept BID, Bol200, EllIIsterd, N. Y. 

p 2092,2093 
ASCOR, Berkey Technical, 25·15 50th St., Woodside, N. Y. 
Avionics Res. Prods. Corp., 6901 W. Imperial Hwy., los Angeles, Cal. 
Bright Star Industries, Inc., 600 Getty Ave., Clnton, N. J. 
Burgess Battery Dlv., Foot of Exchange St., Freeport, III. 
Eagle·Picher Inds., Inc., "C" & Porter Sts., Joplin, Mo. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, 1l. 1. 
Exide Power $ys. Div., Box 5723, Philadelphia, Pa. 
Fanon Elctrn. Inds., 439 Frelinghuysen Ave., Newark, N. J. 
Gulton Inds. Inc., Research & Dev. Div., MetUChen, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.; Culver City, Cal. 
leclanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 
Mauratron, Inc., 13333 N. Central Expwy., Dallas, Tex. 
Ray-O·Vac Co., 3310 UniverSity Ave., Madison, Wisc. 
Union Carbide Corp., Consumer Products Div., 270 Park Ave., New York, N. Y. 

BATTERIES. NICKEL·ZINC 
Elgla-Picher Ind., Inc., American Bldg., Cantral Pkwy., Dept. EEM .. 9, Cincinnati, O. I 
Gulton Inds. Inc., Research & Dev. Div., Metuchen, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Yardney Electric Corp., 40·52 leonard St., New York, N. Y. 

BAnERIES. NUCLEAR 
Sanders Nuclear Corp., 95 Carlal St., Nashua, N. H. 

BAnERIES. PHOTOFLASH 
.General Eleetrlc Co., Elctrn. C.omp. Sales Oper., 1 River Rd .. Schenectady, N. Y. 

p 1955 
Mallory Battery Co., S. Broadway, Tarrytown, N. Y. ..... p 2043-2045 
PoWer, Inc., 12609 Eat;ie Ridge Dr., Barnsville, Minn. .,. . . . . p 2063 
RCA Elelm. Components, 415 South 5th St, HarrisoR, N. J. 
Sonatone Carp., Batllry DIY., Dept BID, BOI200, Elmslard, N. Y. p 2092 
Burgess Battery Div., Foot of Exchange St., Freeport, III. 
Fuji Electrochem. Co., 36-11 Shinbashi S-Chome, Minato-ku, Tokyo, Jap. 
Gould Marathon Battery Co., 931 Vandalia St" St. Paul, Minn. 
Ray-O·Vac Co., 3310 University Ave., Madison, Wise. 
Union Carbide Corp., Consumer Products Div., 270 Park Ave., New York, N. Y. 

BAnERIES. SILVER-CADMIUM 
Elgla-Picher Ind., Inc., American Bldl-, Central Pkwy., Dept EEM-69, Cincinnati, O. 

p 1911 
PIWer, Inc., 12809 Eat;ia Ridge Dr., BUlllS'l111e, Minn. ..•.... p 2063 
Elgle·Picher Inds., Inc., "C" & Porter Sis., Joplin, Mo. 
Gulton Inds. Inc., Research & Dev. Div., Metuchen, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Ray'()'Vac Co., 3310 University Ave., Madison, Wisc. 
Whittaker Corp., 9229 Sunset BI., los Angeles, 'Calif. 
Yardney Electric Corp .. 40·52 leonard St., New York, N. Y. 

BAnERIES. SILVER·ZINC 
Ellie·Plcher Ind., Inc., american Bldg., Central Pkwy. Dapt. EEM-69, Cincinnati, O. 

p 1911 
Power, Inc., 12809 Eagle Ridge Dr., Burnnllle, Mlnn. ....... p 2063 
RCA Elctrn. Components, 415 Sauth 5th St., Harrison, N.l. 
Catalyst Res. Corp., 6101 Falls Rd., Baltimore, Md. 
Eagle·Picher Inds., Inc., "C" & Porter Sts., Joplin, Mo. 
Epic, Inc., ISO Hassau St., New York, N. Y. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.,' Culver City, Cal. 
Mauratron, Inc., 13333 N. Central Expwy., Dallas, Tex. 
Ray.IJ·Vac Co., 3310 University Ave., Madison, Wisc.' 
Union Carbide Corp., Consumer Products Div., 270 Park Ave., New York, N. Y. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Yardney Electric Corp., 40-52 leonard St., New York, N. Y. 

BATTERIES. SOLAR-SEE 
CELLS. PHOTOVOLTAIC 

BATTERIES. STANDARD CELL 
Biddle, Jamas G. Co., Township Lile llaDy Rds., P~mouth Meetint. ~ 

p 1339 
Julie Rasaarch Lab Inc., 211 W. 61st St., New Yark, N. Y.. 
Mallory Battery Co., S. Broldway, Tarrylawn, N. Y. .• . . • p 2043,2044 
Sonotone CDI'll., Battery DiY., Dept BID, Bol 200, Elmsflnl. N. Y. 

P 2092,2093 
A.D.!.P., 23 PI. leanne d'Arc, Paris, France 
Bailey Co., 5919 Massachusetts Ave., Washington, D.C. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
Eppley lab., Inc., Box 419-Main P.O., Newport, R. I .. 
Fuji Electrochem. Co., 36-11 Shinbashi 5-Chome, MinatO'ku, Tokyo; Jap. 
Guildline Instruments ltd., Box 99, Smith Falls,Ont., Can. 
Hallmark Standard Inc., 145 library lane, MamarOfleck, H. Y. 
leclanche S. A., 48 Ave. de Grandson, CH 140I·Yverdon,Sl'1itzerland 
Muirhead Instrs., ·Inc., 1101 Bristol Rd., Mountainside, N. J. 

eem/1~69 31 



BAnERIES, STORAGE' 

BAnERIES, STORAGE .' 
falla-Plcller,/Id.lac ••• icu _ Central'kwr. DtJl ~ CiDcIlIIIIt, O. 
ItIMfII EI~ C .. Ejdm. COIIp.SIIes Oper •• 1 RInr Rd._IIICIadJ.1I. Y. . 

. p 1955 
lea _ $JSIH1S, lac., 8301 48tII St. N. St. .... nllurr. fIa. p 1393 
'mr. lie;, 12I08.fa&Ie IIdp Dr ... ranUlt, MbII. ..•...• p2063 
SOHlODe COIp.. 8atI8Iy 1Ijy., DqlB1O, au .. ElIISfIrd. N. Y. 

, , P 2092.2.093 
Electronic Batteiies, Inc.,28-,14 35th St., Bropklyn, N. Y. 
Exlde Power Sys. Div., Box 5723, Phijadelphia, Pa. 
Gen.eral Battery & Ceramic Corp., Box 1262, Reading, Pa. 
Globe·Unlon. Inc., 5757 N. Green Bay A~.,Mllwaukee. Wisc. 
Gullon Inds/lnc. Research & Dev. Div., Metuchen, N. J. 
Leclanebe :s. A., 48 Ave. de GrsndSOll, CH 14OHverdon. SWitze~and 
Whittaker ~rp., 9229 Sunset BI., Los Angeles, Calif. 
Wisco Div., 1222 18 St., Racine, Wisc. 

BAnERIES, THERMAL . 
£l&lH'lcller Ind., lac., Americal BId", CIlllnII'kwJ .• l/epl EEM .... Clncinutl, O. 

Catalyst Res. Corp., 6l01'Falis Rd., Baltimora. Md. 
Eagle·Picher Inds., Inc .• "c" & Porter SIs., Joplin, Mo. 

p 1911 

Honeywen, Inc., Aerospace & Def. Grp., 2701 4th Ave. S •• Minneapolis, Minn. 
Wurlitzer Co., Electronics & Defense Pr~ds., N. Tonawanda,N. Y. 

BAnERIES, . TRANSISTOR-SEE BAnERIES, 
DRY, FLASHLIGHT. TRANSISTOR. ETC. 

BAnERIES, WATER ACTIVATED 
fa&IH'IcIIer lad., lac., AIIImcu BI' ... Centril PkWY. Dept EEIf.89, Cirlchlnlti. O. 

P 1911 
Shm MIllen Kooo Co., Ltd., 5-5. khlle, T_I, SbIIllPWll-kll, TokJa, 

Japan 
ACR Elctrns. Corp., 160 5111 Ave .• New York, N. Y. 
ArislooCraIt Distinctive Miniatures, 314 fifth Ave., New York, N. Y. 
Burgess Batlery Dlv., Foot of Exchange St., Freeport, III. 
Carbone Corp., 40D ~Ie Ave., Boonton, N. J. 
ChemallOj' Electronics Corp., Gillespie Airp~, Santee,· Calif. 
Crlmpco Engrg., 7341 Canoga Ave., Canoga Park, CaIiL 
Eagle-Picher Jnds., Inc., "c" & Porter SIs. Joplin, Mo. 
Exlde Power Sys. Div., Box 5723, Philadelphia. Pa. 
Honeywell, Inc., 'Aerospace & Def. Grp., 2701 4111 Ave. s., Minneapolis, Minn. 
Leclanche S. A., 48 Ave. de Grandson, CH 140I·Yverdon, SWitzerland 
NM, Inc., 12 Nmda Dr., New Hyde Park, N. Y. 
RayO-Vac Co., 3310 University Ave., Madison, Wise. 

BAnERIES, ZINC·AIR 
Yanlney Electric Corp., <l().52 Leonard SI., New York, N. Y. 

BAnERY CHARGERS-SEE 
CHARGEU, BAnERY 

BAnERY CLIP5-SEE HOLDEU, BAnERY 

BAnERY ELIMINATORS-SEE ELIMINATOU, 
BAnERY 

BAnERY HOLDER5-SEE HOLDERS" BAnERY 

BAnILr-UG5-SEE CONNECTORS, 

BAnERY RETAINEIS-SEE RnAINERS, 
BAnERY 

BAnERY TESTERS-SEE TESTERS, BAnERY 

BEARINGS . 
IH, Rlcllft II. & Ca., Ine., 1 Sprm St., WIIIIn, Miss. ••••• p 1215 
Claphill Mltalllzint: Clrp. 1038 Nepperua All., YDllurs, N. Y. p 1740 
lIIIl/anIIIIra MIl- Co. IDC., 4m 38\l St., Leq I$III1d City, N. Y. 
IIUson, E. f ~ Ce., 1923 1II1II All., s.W. W-. lilian. ..... p 2909 
IJndIs & a,r. lac., 4S West 45th St., New YIrk, N. Y. 

. _n, James, MIl- Ct. Inc. 150 Elcilanp St., Mllden, Mass. 
NIIIIMIeId PrecIsioa Instr. Corp., 440D bstln Blvd., Island Pari!, N. Y. 

p 1751 
s.E.C,$;, Inc., 19-5t 38\l.st, Long Island City, N. Y. • • . • . . • • p 1234 
SIIII\fI, H; R. Inc., 812 SladIker A¥t., BrDIkIJn, N. Y. 
Stertllllinstr. 1& E. Semd Sl, Mlneoll, N. Y. ............ P 1767 
Abeslo CorP •. Ackerman St., Bloomfield, N. J. 
Barden .Corp., 200 Park Ave;, Danbury, Conn. 
Bearing Inspection, Inc.,.10041 Shoemaker Ave., Santa Fe Springs, Calif. 
Becker Bros. Carbon Co., 345D S. laramie A~., Cicero, III. 
Bendix Corp., Auid Power Div., 2lI Seward. Ave., Utica, N. Y. 
Cambri~ge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Carco Elctrns., IIIIl O'Brien Dr., Menlo Park,.Calif. ' 
Clevill, Cleveland Grilphlle Bronze, 171XXl Sl Clair Ave., Cleveland, D. 
Dixon Sintaloy, Inc., 535 Hope St, Stamford,Conn. 
Englneerad Plastics, Inc., 213 Chase St., Gibsonville, N. C. 
Fafnir Bearing Co., 37 Booth; St, New Britain, Conn. 
Franklin Fibre-lamitex Corp., 901·905 East 13th St."Wilmington, Del. 
General Bearing Co., 32 High St.; West Nyack, N. Y. 
Gwilliam Co., 342 Furman St., Btooklyn, N. Y. 
Industrlal'Teclonics, Inc., IB3I)ISanta Fe ~., Complon, CalW. 
Industrial TICIonics. Inc.,. Jackson Rd., Ann Arbor, Mich. 
·IQSUIaIingSbapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Janney Cylinder Co., 7401 State Rd., Philadelphia, Pa. 
JOhns-Manv",e Sales Corp. 22 East 4II1II St., NewYorl!, N. Y. 
Jones Mltrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Haydon Engineering corr" Muskegon, Mich. . 
Kwi,,"t Poivder9d Meta Prods., 516 E. Santa Ana St., Anaheim,. CalK. 
MPB Corp., Prec~ion Pl, Keene, N. H. 
Ma~Jn.Rockwell, DiY, of TRW, Inc., 402 Cbandler St., Jamestown, N. Y .. 
Mechanical Tacbnology, Inc., 968 Mbany-Shaker Rd., Latham, N. Y. 
NetworkS Electronic Corp., ~750 De SIlto, Chalsworil1, Calif. 

,. 
\ 
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New Hampshire Ball Bearings, Inc.,~etllborougb. N. H. 
Nylomatlc Corp., 137 Nolan Ave .•. ~ij)e, Pa. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland; OIIio 
PIC Design Corp., 477 AUantic A~:, t Rockaway, N. V. 
Poco Graphlte,·lac., Box 1524, Ge~and, Tex. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Raway Bearing Co., Inc., 141 Cbrystie SL, New YorI!, N. Y. . 
Richardson Co., 2640 Leke St., Melrose Pk.,.llt 
Ryerson, J. T. & Son, Inc., 2558 West 16th St., Chicago, ilL 
St. Mary's Carbon Co., 1939 State lid., St. Marys,. Pa, 
SculltJones Co., 5240 Belmont Rd., Downers Grove, III. , .. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, CalK. . 
Shigololndustrles, Inc., 350 Filth Ave., New York, N. Y. 
Southwest' Products Co. 1705 S. Mountain Aye. MonrOVia, c.ln. 
Stop COmponents.Inc., 100 Commercllli St., Freeport, N. Y. 
Technitron Associates, Lid., 769lajoie Ave" Dorval, Que., Can; 
Torrington Co., Box 1008, TQI'rlngton, Conn. 

BEARINGS & ASSEMBLIES,' JEWn 
BIrd, IIehar4 II. • Ct., Inc., 1 Spruce St., Waltha_, Mass. ..... P 1215 
lin'; •• a,r, lac., 4S West 45iI1 st, New fork, •• Y. 
A & M Instrument; Inc., Community Dr., Great Neck, N. Y. 
Avionics Lid., Box 200, Niagara-on-the·Lake, Ont, Can. 
Hammel Riglander & Co.,. Inc., 435 Hudson St., New Yori<, N. Y. 
Larsen Imporlirll Co.,I4O Nassau SI., New York, N. Y. ' 
Moran, T. R. Co., Inc., 137 Eucalyptus Dr., EI Segundo, Calif. 
Moser Jewel Co., 544 Fayette St., Perth Amboy,N. J. 
SWbs Jewel Co., lafayette Bid" Philadelphia, Pa. 

BEARINGS, MINIATURE 
Graphitt MetaIIizlnl Corp., 1036 H'JllllrbaaA"., feakers, N. Y. P 1740 
lIlIIIis & Gyr. Inc., 4S West 45iI1 st, New YOlk, H.,Y. 
Millen, JllleS, MIl- C •• IIC., 150 ElchlllP st, Malden, Mass. .. p 1174 
Narthlialil Precision Instr. COIp., 4400 Aastin Blvd., Island.farl!, II. Y. 

Smi1ll; R. R. Ine., 812 Snedlbr Ave., Brooklyn, N. Y. 
Abesio Corp., Ackerman St., Bloomfield, N. J. 
Barden Corp., 200 Park Ave., Danbury, Conn. 
Beemer Engr, Co., Industrial Pk., Fort Washington, Pa. 
Fafnir Bearing Co., 37 Booth St:, New Britain, Conn: 
Franklin Fibre.lamitex Corp., 901·905 East l3th St., Wilmington, Del. 
General Bearing Co., 32 High St., West Nyack, N. Y. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
MPB Corp., Precision Pk" Keene, N. H. 

p 1751 

Marlin·Rockwell, Ow. of TRW, Inc., 402 Chandler. St., Jamestown, N. Y. 
Modem Industrial Plastics, 3337 N. Dixie Dr., Dayton, Ohio 
New Hampshire-Ball Bearings, Inc., Peterborough, N. H. 
NorricbPlastics Corp., 206 Babylon Tpke., Roosevelt N. Y. 
PIC Design Corp., 477 Atlantic Ave., E. RockawaY, N, Y. 
Polymer torp., 2120 Fairmont Ave., Reading, Pa. 
Raway Bearing Co., Inc., 141 Chrystie SQNew Yotk, N. Y. 
Shigoto Industries, Inc., 350 Alth Ave., New York: N. Y. 
Souil1west Products Co., 1705 S. Mountain Ave., Monrovia, Calif. 
Stop COmponents Inc., 100 Commercial st, Freeport,N. Y. 
Torrington Co., Box 1001, Torrington, Conn. 

BEARINGS; SELF·LUBRICATING 
GflpIIlta Metallizilll Corp. 1038 Nep.e~aB All., Ytallers, N. f. P 1740 
lIlIIla & IIf, Inc., 4S 'last 45111 St.,New fori!, N. f. 
Nortillield Preelsleu lustr. Corp., 4400 Austin. Blvd., Island Pari!, H. Y. 

5.E.C.s., lac. 111-58 38th St., Loeg IsllDd CIIy, H. Y. 
Aheslo Corp., Ackerman SI., B!oomfleld, N. J. ' 
Barden Corp., 200 Park Ave., Danbury, Conn. 
Beckel Bros. Carbon Co., 3450 S. laramie Ave., Cicero, III. 
Beemer Engr, Co., Industrial Pk., Fort Washington, .Pa. 
Carbone Corp., 40D Myrtle Ave., Boonton, ,N. J. 
Chemplasi, Inc., 923-150 Dey Rd., Weyne, N. J. 
Crane Packing Co., ~ Oakton St., Morton Grove, III. . 
DiXon Corp.,Metacom Ave., Bristol, R. I. 
'Engineered Plastics, Inc., 213 Chase St. Gibion,Ule, N. C. 
Fafnir Bearing Co., 37 Booth St, New Britain, Conn, 

P 1751 

Auorocarbon Co., 1754 S. Clementine, Box 3339, Anaheim, Calif. 
Helwig Carbon Prods., Inc., 2550 North 30th St., Milwaukee, Wise. 
Insulallng Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Jolms-ManvUle Sales Corp., 22 East 40th SI., New Vork, N. y, 
Kwikset Powdered Metal Prods., 516 E. Santa Ana St., Anaheim, ·Calif. 
Laminated Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
Lear Siegler, Inc.; 3171 S. Bundy Dr .. Sante Monica, Cain. 

, MPB Corp., Precision Pk., Keene; N. H. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., Latham, N. Y. 
Modem Industrial Plastics, 3337 N. Dixie Dr., Dayton, Ohio 
'New Hampshire Ball Bearings, Inc., Peterborough, N. H. 
Norrich Plastics Corp .. 206 Babylon Tpke., Roosevelt, N. Y. 
Nylomatlc Corp., 137 Nolan Avo., Morrisville, Pa. 
Ohio Carbon Co .. 12508 Berea Rd., Cleveland, Ohio' 
PIC Design Corp., 477 Atlantic Ave., tRockaway, N. Y. 
Polymer Corp., 2120 Fairmont Ave., Reading,Pa. 
Pure Carbon Co., Inc., #1 Hall Ave., SI. Marys,Pa. 
Raway Bearing Co., Inc., 141 Cbrystie St., New York, N. Y. 
Richardson Co., 2640 lake St., Melrose Pk., III. 
Rogers Corp., ~ogers, Conn. 
Ryerson, J. T. & Son, Inc., 2558 West 16111 St" Chicago, III. 
St Mary's Carbon Co., 1939 State Rd., St Marys, Pa. 
Shamban, W. S. & Co. 11543 W. Olympic Blvd., Los Angeles, CaIW. 
Southwesl Products Co., 1705 S •. Mountain Ave" Monrovia, Calif. 
Stop .Qlmponents Inc., 100Comawrcilll.St" Freeport N. Y. 
Tekna Products Co., 82 SI. P~~LSt"llochester, N. Y. 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 
Union Di~sel Engine Co., ~. Q. Box 1737, Oakland, Calif. 

BELLOWS, . . 
S.U.s., lac., 1&-58 381/1 St., Long IIIantICItY, •• f. 
Bellab, Unit of Bailey Meier Co., Box 1881, Dayltlne Beach, Fla. 
Burke & James, Inc., 333 W. LaRe St., Chical{O, III. 
High Voltage Engr, Corp., S. Bedford St."Burlington, Mass. ' 
Metal. Bellows Corp., 1075 Providence Hwy., Shal'1!n, Mass. 
National Gasket & Washer Corp., 124. East 2i .. St., New York, N., Y: 
Sealol, Inc., Warwick .Jndl. Pk .. Provi4ence, R: I. 

Servometer Corp., 82 Industrial E., Clition, N. J. ." ' .• . 
Shamban, W. S. & Co., 11543 W. OlyrlltJic M" LiJS Mgeles, Calif. 
Tecbnologies Inc., Box 667, Ormond Beach, FlI. 
Trish Energetics, West Bare Hill Rd., Ha~~ MaSs. 

BEW, BUzZERs. GONGS; SIRENS & 
AURAL WARNING DEVICES • 

Elictmplce Corp; •. IImfI.HIllewRd. Wl$lllpry,N. f, ...... P 154 
.. Wllllr;' ca.,~, 875, MaIn st,.BaIfeYIIt, N. J.' 
TipISWlIcII Corp. at "erica, 3ZG Broad H,,1ow Rd. F~ .. II. J. 
YBeelocii Sipals lac., m Br-.ortAve., ..... BrIIcb,.1I.1 
Arkay Intemati~ 2~72~ LindeR Blvd., B(OOktyn, N.Y. ' 
Associated Mig. Co, 2414 Lawrence Ave, Chicago, III. , 
AuIh Electric Co., In.~, 34-20 45th Si.,Longlsland ~ty, N. Y', 
AuIncalI Co., 366 MaCk Ave. Shelby. Ohlo . :.' 
Cable EIecIIic Prods;, Incoj 234 Daboll St, Providence, R..!,' , . 
Connecticut consolidated IneIL,inc,; fill Calill!ridgeSt. Mariden, Conn. " 
Eagle Electric Mig. Ca.,.loc.; 23-10 Bridge Plaza S., Long Island City, N. Y. 
Edwarda Co. Inc., 90 Connecticllt-Ave., 'Norwalk; Conn;. 
Endicott Coil Co., InC:, 24 Cha~dtte St., bingha/nton, N. Y. 
Ericsson Centrum Inc., 16 E. 4OiI1 St., New York, N. Y. ' 
Faraday, Inc. 805 S. Maumee, Tecumseh, Micb. 
Are Control Co., Inc., 1605 Ayra St., NewPort. Dela. 
Hartman Systems Co., Inc., 360 Woll Rd., Huntington Sta., N. Y. 
Henschel Corp., 14 Cedar St., Ames/Jury, Mass. 
ITT Telecomnwnicatlons, Fullon Dr., Corinll1, Miss. 
Industrial Inventions, Inc., R02 4ti3 US I, Monmouth Jet, N. J. 
Lea Elee., Inc., 309-51st St., W. New York, N .. J., . 
Levilon Mig. Co., Inc., 236 Greenpoint~, Brooklyn, N. Y. 
Una Electric Co., U.s. Hwy. 287, ParsiPJ!llny, N. J. 
Mallory Electromagnetic Co., Div. P. R. Mallory, Du Quoin, III. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
National TIme, & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
NotIfier Co., 3700 North 56th St., Uncaln, Neb. 
On-Guard Corp. of Amerlce, 345 West 37 St".New York, N. Y. 
Pacific EI~ Dynamics, Inc., 14220 Sunset "wy., Ballevue, Wash. 
Shlgoto Industries, Inc., 350 Fifth Ave, New York, N. Y. 
Transformer Mlrs., Inc., 7051 W. Wilson Ave., Chicago, III. 

BELTS, DIAL DRIVE-5EE CORDS AND 
CABLE, DIAL DRIVE 

BnTS. DRIVEWL TYPU} 
IC Electr., Dept 10·1, 4110 S. w,maast., Rockfard, ilL 
KiIIIIIIIIc Carp., 873 S. Fair lab, Pasada!J8, Cllif. 
KlDtroI ee. 2t I. Pasadena AYI..I'alailaa,CaIiI. .... .. ... P 1748 
Mtron' Elctrns. Co., 1309 Jefferson Ave., Woodlyn, Pa. 
American BiHrita Rubber .Co. Inc.,Box 1071,BosIOD, Mass. 
Corkpak Co., Inc., 70 Argyle Ave.,·~ ~, Ii. Y. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave. Chicago, iii. 
fife ElecIror1ic Prods., 80 Commercill~ St., Freeport, N. Y. ' 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio. 
Minor Rubber Co., Inc., 69 Ackerman SI.; Bloomfield, N. J. 
PIC Design Corp.; 471 Allantic Ave., t Rockaway, N. Y •. 

BENCHES, OPTICAL , . . 
AmeriCan Instr. Co. Inc. B030 GHrgII All. Sitter Sprinr. Md. 
Banr CtntraIs Olr. 7110 Pleasant.st, WaIertIwn, MISs. 
BfC.Bemani Franklin Co., Inc.,4045 'Torresdale Ave., Philadelphia, Pa. 
Cinlra Physics International Co., 440 Logue Ave., MI. View, Calif. 
Conductron Corp., Z6l1ll North 3rd St., 'Sl Cba~; Mo. 
Ealing Corp" 2225 Massachusetts Ave., Cambridge, Mass. 
Edmund Scientific Co., 380 Edseorp Bldg., Barrington, N. J. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
Gordon, A. Enterprises, 5362 N. Cahoenga Blvd., N. Hollywood, Cal. 
Mann, David W.Co.,174 Middlesex Turnpike, Bu~lngton, Mass. 
Optics for Industry, Inc., 1929 N. Buffum St., MUwaukee, Wise. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Sclioeffellnstrument Corp., 24 Booker St., Westwood, N. J. 
Sloen Instruments Corp., 535 E. MontacHo SI., Santa Barbara, Calif. 
Varo Optical, Inc., 215 E. Prospect Ave.,' ML Prospect III. 
Zoomar, Inc., 55 Sea Cliff Ave., Glen Cove, L I., N. Y. 

BENCHES,. CONSOUS. STOOLS. TABLES 
, (LAB & SHOPJ-ALSO SEE CABINETS .. 

ACCESSORIES MnAL ' 
ADleo En&inler/ng Co. lib W. AInslie SL, Qlcap, 01. . • .• • P 574 
Banr Canlrtls DiY. 1110 Pl88IInt st, Waterlnin, MIss. 
Fnica MelaI.Pradtcts Ce.lac., CorparaU .. W." Dlpt M, Medlord, Mass. 

I ,p 582 
Alden Systems Co., 2Q N. Main St., Brockton, Mass. 
BFc.Bemard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphla, Pa. 
BJ.M, Co., San Juan Da~ington, Santun:e,. Puerto Rico ' 
Baker Co., Inc., 106 Granite St., Biddeford, Mo'. , 
Bay Products, Somerset & Gurney Sis., Philadelphia, Pa. 

. Blickman, s., Inc., 201 Gregory Ave., Weehawken, N. J. 
Brooks & Peri<il1$, Inc., 1950 W., Fort St., Detrolt,"lch. 
Bud Radio, Inc., 460Mast 355111 SL, Willoughby, Ohio 
Columbia.Jialiowell, DiY. Standard Pressed Steel Co., Hatfield, P •• , 
Controlled Environment Equip Corp., 160 Pleasant St., BrocklOD;Mass. 
Craig Systems Corp., 360 Merrimack Sl, Lawrence, Mass. 
Easy-Up, Inc., 1006 Steta St., Racine, Wise. '. , 
Edcralt Inds., .Inc., 620 Commerce Rd., Linden, N. J. 
Equiplo Div., Aurora Equipment Co., 225 S. Highland Ave., Aurora, II. 
Fisher Scientific Co., 711 Forbes Ave., Pittsburgh, Pa. 
FIotron lndueIri..,lnc., 1201 t Grand Ave .. EI ,Segundo, Calif. '. 
Hamniond Mig. CO. Lid., 394 Edinbulgh Rd. N. Guelph;Onl Can. 
Kewaunee Scientific Equipment, 4014 Legan St.Adrlan,.Mich. ; 
.LeMine Inslrs., Inc., LeMine Plaza, .Me!rose Park,. III.. ' 
Lyon,Metal Products, Inc. 47 Railroad Ave., Aurora, III. 
Matrix Engrg. Corp., 1502 West 166 St., Gardena, Cain. 
MaIlhJWs ~arch,lnc., 4306 Wheeler Ave., A1exan\lrja,:Va. 
Pressteel Co., 9705 E. Garvey Ave., EI Monta, Cain. 
Rapublic Steel Corp., Box ~778, CI~ela"", Ohio 
Steckbin Corp., P.O .. Box 434, Pawtucket, R.·I. 
States Co., 19.N.ew Park Ave., HaJllonl, Gorin. 
Van Waters & Rogers,P.O. BIIII32oo, San Franc~co;.Caln. 
Will Scientific, Inc;, 39 Russell St, Rochestar, N •. Yo 
WorkpISCll Systerns,lne., 370 Commercia'l St,MaflChester, N. it .. 



BENDS & TWISTS. MICROWAVE 
ARRA, Inc., 15 Harold Ct., Ba,shore, N. Y. . . . . . p 1646 
Amperex Elctrn. Corp., 230 Duffy Ave., HicksYille, N. Y. 
Amphenol RF Diy., 33 E. Franklin St., Danbury, Conn. 
Douglas Microwaye Co., Railroad PI., Mamaroneck, N. Y. p 165B 
Narda Microwave Corp., Plainview, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. Lauderdale, Fla. 
Portchester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. p 1691 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. p 1691 
Waveline Inc., Box 718, West Caldwell, N. J. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Allied Research & Engineering Co., 10300 Glasgow PI., Los Angeles, Calil. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond. Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. 1. 
Co·Operative Industries, Inc., 100 Oakdale Rd., Chester, N. J. 
Coax Devices, Inc., Box 23HEM, Chelsea, Mass. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Diltmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Guide Industries, Inc., 11855 Wicks St.,Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syos"t, N. Y. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. 1. 
Microwave Assocs., Inc., Northwest Ind. Park, B~rlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
RF Systems, Inc., 155 King St., Cohassel, Mass. 
Reeve Elctrns., Inc., 601·EEM-W. Lake St., Chicago, III. 
Specialty Waveguide Corp., B2 Cambridge St., Burlington, Mass. 
Technitron Associates, Ltd., 769 Lajoie Ave., Dorval, Que., Can. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Wheeler Labs, Inc., 112 Cutter Mill Rd., Great Neck, N. Y. 

BERYLLIUM FABRICATING FACILITIES 
International Elctrn. Res. Corp., 135 W. Magnolia Blvd., Burbank, Cal. 

p 251B 
Acme Mfg. & Gasket Co., 738 North 41 St., Philadelphia, Pa. 
Barden Corp., 100 Park Ave., Danbury, Conn. 
Braun, H. Tool & Instr. Co., 1411 Fifth Ave., Hawthorne, N. J. 
Brooks & Perkins, Inc., 1950 W. Fort St., DetrOit, Mich. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Fairchild Space & Defense Systems, 300 Robbins La., Syosset, N. Y. 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. Y. 
Kawecki Berylco Inds., Inc., Box 1461, Reading, Pa. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Var·lac·Oid Chemical Co., 666 S. Front St, Elizabeth, N. J. 
Whittaker Corp., 9219 Sunset BI., los Angeles, Calif. 

BEZELS. SHIELDED & UNSHIELDED 
Electronic Hardware Corp., 180-08 Liberty Ave., Jamaica, N. Y. p 1171 
Industrial Electronic Engineers Inc., 1120 Lemona AYe., Van Nuys, Calif. 

p 1189 
Ian Hardware Mfg. Co., Inc., 41·2136th St., long Island City, N. Y. p 2911 
Metex Corp., 970 New Durham Rd., Edison, N. J. ...... p 1230 
Millen, James, Mfg. Co. Inc., 150 Exchange St, Malden, Mass.. p 1175 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Technical Wire Products, Inc., 129 Dermody St., Cranford, N. 1. p 1235 
A & M Instrument, Inc., Community Or., Great Neck, N. Y. 
Abacus Electlonics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. y. 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Atmar Engraving Co., Inc., 91·31 111 SI., Richmond Hill, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. 1. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Granite State Machine Co .• Inc., 124 Joliette St.,Manchester, N. H. 
Hughes·Treitler Mfg. Corp., 300 EndoBlvd., Garden City, N. Y. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
National Electronics,. Inc., BOX 269, Geneva, III. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
South Shore Metal Prods" Inc" 88·90 Allen Blvd .• Farmin£dale, N. Y. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 

BI·METALS. THERMOSTATIC 
Engelhard Minerals & Chemicals Corp" Engelhard Inds. Div .. 

231 New Jersey RR Ave., Newark, N. J. 
Englehard Minerals & Chemicals Corp., H. A. Wilson Dept .. U.S. Rte. "22. 

Union, N. J. .............................. :...... p 1644 
Inter·Technical Group Inc., Box 23, Irvington·on·Hudson, N. Y. . p 1221 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Clevite, Cleveland Graphite Bronze, 17000 St. Clair Ave., Cleveland, O. 
Essex International, Elctrn. Sys., Mt. Vernon Rd., Evansville, Ind. 
Essex International, Stemco Controls, Box 1007. Mansfield, Ohio 
International Energy Conversion) Inc., 430 Kirby St., Garland) Tex. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Scaico Div., 111 Warren St., W. Pittston, Pa. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Var·lac·Did Chemical Co., 666 S. Front St., Elizabeth, N. 1. 

BINARY SCALERS....,SEE SCALERS. BINARY 

BINDING POSTS-SEE POSTS. BINDING 

BLOCKS. TERMINAL 
ADC Products, 6405 Cambridge St., Minneapolis; Minn. .... p 820, B29 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Accurate Electronics Corp., Box 935J, Elyria, Ohio ... p B32 

American lava Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 
Buchanan Electrical Products Corp., 1065 Floral Ave., Union, N. J. P 878 
Burnd, Corporation, Richards Ave., Norwalk, Conn. ........•• p 884 
Cinch Mfg. Co., 1501 Morse Ave., Elk Grove Village, III. 
Continental Connector Corp., 34·63 56th St., WoodSide, N. Y. . . . p B94 
Electronic Molding Corp., 44 Church St., Pawtucket, R. I. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 904 
Ian Hardware Mfg. Co., Inc., 47·27 36th St, long Island City, N. Y. 
Kulka Electric Corp., Dept E, Box 149, Mount Vernon, N. Y. 
Matrix Science Corp., 435 Maple Ave., Torrance, Calif. 
Millen, James, Mfg. Co. Inc., 150 Exchange St, Malden, Mass .. 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III. 
National TeHronics Corp., 58 St. Casimir Ave., Yonkers, N. Y. 
Precision Metal Prods. Co., 41 Elm St., Stoneham, Mass. 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 

p 917 
p 923 

p 1174 

p 92B 

Showa Musen Kogyo Co., Ltd., 5-5, 6-chome, Togoshi, Shinagawa·ku, Tokyo, 
Japan 

Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Trimm Inc., 400 lake St, Libertyville, III. P 996 
Vernitron Electrical Components, 117 Union Ave., Laconia, N. H. P 1005 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
Allmetal Screw Prods. Co., Inc., 811 Stewart Ave., Garden City, N. Y. 
Anritsu Elec. Co., ltd., 12·10, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Ark·Les Switch Corp., 51 Water Street, Watertown, Mass. 
Armel Electronics Inc., 1601·75thSI., N. Bergen, N. 1. 
Audio Accessories, Inc., Gilsum, N. H. 
Avionics ltd., Box 200, Niagara·on·the·lake, Ont., Can. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. 1. 
Cole·Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
Collectron Corp., 304 East 45th St., New York, N. Y. 
Cameo Plastics, Inc., 98·36 C Jamaica Ave., Richmond Hill, N. Y. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Culver·Stearns Mfg. Co., 354 Franklin St., Worcester, Mass. 
Curtis Develop. & Mfg. Co., 3278 N. 33rd St., Milwaukee, Wisc. 
Diamonite Products Mfg. Co., Div. U. S. Ceramic Tile Co., Shreve, Ohio 
Diltmore·Freimuth Corp., 2517 E. NGrwich St., Milwaukee, Wise. 
ETC, Inc., 990 East 67 St., Cleveland, Ohio 
Eastern Specialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Eby Sales Co., 148·05 Archer Ave., Jamaica, N. Y. 
Electri·Wire Assemblies Co., Inc:, 700 W. Virginia St., Milwaukee, Wisc. 
Electric Terminal Corp., Drawer E, Pilgrim Sta., Warwick, R. I. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Electrical Refractories Co., 50 E. Clark St., E. Palestine. Ohio 
Electro-Ceramics, Box 15096, Salt Lake City, Utah 
Engineered Plastics, Inc., 213 Chase St., Gibsonville, N. C. 
Epoxy Products Co., 119 Coit St., Irvington, N. 1. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Fabritron, Inc., 11650 Genesee SI., Alden, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Ferro Corp., Electro Refractories Div., Box 781, E. Liverpool, Ohio 
Gyrex, Inc., 38 Irving PI., Garfield, N. 1. 
Henry & Thomas, ltd., Yeo St., London E. 3, England 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kolton Elec. Mfg. Co., 123 N. 1. Railroad Ave., Newark, N. J. 
Laminated Fabricators, 1145 San Mateo Ave., San Bruno, Calif. 
litton Inds., USECO Div., 13536 Saticoy SI., Van Nuys, Calif. 
long, T. J., Inc., 215 Stone hinge La., Carle Place, N. Y. 
Machinery Electrification, Inc., 56 Hudson SI., Northboro, Mass. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
McElroy Elctrns. Corp., FredonianSt., Shirley, Mass. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, NrY. 
Painton & Co., ltd., Bembridge Or .. Kingsthorpe, Northampton, Eng. 
Penn·Union Elec., A Teledyne Co., Box 723, Edinboro, Pa. 
Permonite Mfg. Co., 910 W. Jackson Blvd., Chicago, III. 
Square DCa., 205 S. Northwest Hwy., Park Ridge, III. 
Sylvania Electric Prods., Inc., W. M. Chace Co. Div., 

1600 Beard Ave., Detroit, Mich. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. 1. 
3M Co., 3M Center, St. Paul, Minn. 
U. S. Dielectric, Inc., 16 Fanlasia Or., Worcester, Mass. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Viz Mfg. Co., 335 E. Price St., Philadelphia. Pa. 

BLOOD·PRESSURE RECORDERS-SEE 
RECORDERS. BLOOD PRESSURE 

BLOWER CABINETS-SEE BLOWERS & F.ANS 
& ACCESSORIES 

BLOWERS & FANS & ACCESSORIES 
Amco Engineering Co., 7333 W. Ainslie St, Chicago, m. 
American Instr. Co., Inc., 8030 Georgia Ave:, Silver Spring, Md. 
Ashland Electric Prods. Inc., 32·02 QueensBlyd., L.!. C" N. Y. .. 
Cabtron Corp., 1057 W. Grand Ave.: Chicago, III. . ...... . 
Clifton DiY., Marple at .Broadway, Clifton Hghts., Pa. 
Electro Impulse, Inc., 116 Chestnut St., Red Bank, N.J. ..... . 
Electronic Enclosures, Inc., 225 S. Aviation Blvd., EI Segundo, Cal. 
Enclosure Corp., 1701 Industrial Blvd., Pennsauken, N, J. 
Equipto Enclosure Systems, 435 Woodlawn Ave., Aurora, III. 

p 1725 
p 577 

p 1727 
p 1250 

General Ele.ctric Co., Elctrn. Camp. Sales Oper.,1 River Rd., Schenectady, N. Y. 
P 1733 

Globe Industries, 2275 Stanley Ave., Dayton, Ohio ... .... P 1252 
Howard Inds., Diy. MSL Inds., Inc., 2420 18th St., Racine, Wisc. P 1743 
IMC MagnetiCS Corp., Eastern Div., 570 Main St., Westbury, N. Y. P 1745 
IMC Magnetics Corp., New Hampshire Div., Rte. 16B, Rochester, N. H. 

p 1745 
McLean Engineering Labs, 70 Washington Rd., Princeton Junction, N. J. 

p 1253 
Morrison Prods., Inc., 16816 S. Waterloo Rd., Cleveland, Ohio P 1259 
Pamotor Inc., 770 Airport Blvd., Burlingame, Cal. P 1254-125B 
Premier Metal Prods. Co., 331 Manida St., Bronx, N. Y. p 585 

BOARDS. PLOTTING 

Ripley Co., Inc., 1 Factory St, Middletown, Conn. p 1276 
Rotating Components, 1560 fifth Ave., Bay Shore, N. Y. 

p 1260-1263,1754,1755 
Rotron, Inc., Hasbrouck La., Woodstock, N. Y. . p 1264·1274 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. p BOI 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Singer Co., Diehl Diy" Flnderne Ave., Somerville, N. J. ... p 1764 
Stantron, Box 9158 VC, N. Hollywood, Calif. . p 591 
Vent·Rak Inc., 525 S. Webster Ave., IndianapOlis, Ind. . p 594 
Wyco Metal Products, 6914 Beck Ave., N. Hollywood, Calif. p 591 
Accessory Conlrols & Equip. Corp., 805 Bloomfield Ave., Windsor, Conn. 
Agnew·Higgins, Inc., Box 857, Garden Grove, Calif. 
Airllow Co., Montgomery County Airpark, Gaithersburg, Md. 
Alpha Components Corp., 4087 Glencoe Ave., Venice, Calif. 
American Air Filter Co., Inc., 215 Cenlral Ave., louisville, Ky. 
American Airflow Corp., 515 W. 43 St., Chicago, III. 
American·Standard, Applied Air Conditioning Dept .. Columbus, Ohio 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Ametek/lamb Elec., 617 lake St., Kent, Ohio 
Appalachian Elctrn. Instrs., Inc., 810 W. Monroe Ave., Ronceverte, W. Va. 
Astra Dynamics, Inc., 2nd Ave., Northwest Industrial Park, Burlingfon, Mass. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, OhiG 
Buffalo Forge Co., 490 Broadway, Buffalo, N. Y. 
Cincinnati Fan & Ventilator Co., 6516 Wiehle, Cincinnati, Ohio 
Clarage Fan Co., One Clarage PI., Kalamazoo, Mich. 
Clean Rooms Construction Co., Inc., Box 175, Westminster, Calif. 
Clemenls Mfg. Company, 6656 S. Narragansett Ave., Chicago, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
DeVilbiss Co., 300 Phillips Ave., Toledo, Ohio 
Oynaeool Mfg. Co., Inc., 1 Russell St., Saugerties, N. Y. 
Dynamic Air [ngrg .. Inc., 620 E. Dyer Rd., Santa Ana, Calif. 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Eastern Industries, 100 Skiff St., Hamden, Conn. 
Electronic Cooling Devices Inc., 15443 Cabrito Rd., Van Nuys, Calif. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Engonics Engineering Div., 9601 W. Jefferson Blvd., Culver City, Calif 
Fasco Inds., Inc., Augusta at North Union Sts., Rochester, N. Y. 
Humphrey, Inc., 1805 Canon St., San Diego, Calif. 
Ilg Industries, Inc., 2850 N. Pulaski Rd., Chicago, III. 
Instrument Div., Sanders Assoes., Inc., Grenier Field, Manchester, N. H. 
Joy Mfg. Co., 338 S. Broadway, New Philadelphia, Ohio 
Kewaunee Scientific Equipment, 4014 Logan St., Adrian, Mich. 
Kooltronic Fan Co., Box 504, Princeton, N. J. 
Mamco Corp., 531 Fourth St., Raeine, Wisc. 
Molon Motors & Coil Corp., 3737 Industrial Ave., Rolling Meadows, III. 
Par·Metal Products Div., 31·62 49th St., Long Island City, N. Y. 
Pesco Products, 24700 N. Miles Rd., Bedford, Ohio 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Robbins & Meyers, Inc., 1345 lagonda Ave., Springfield, Ohio 
Skurka Engineering Co., 4002 N. Mission Rd., los Angeles, Calil. 
Standard Electric Mfg. Co., Haddon Ave., W. Berlin, N. 1. 
Task Corporation, Box 3999, Anaheim, Calif. 
Telectro Systems Corp., 96·18 43rd Ave., Corona, N. Y. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 
Torrington Mfg. Co., 100 Franklin Or., Torrington, Conn. 
UPPCO Inc., 900 S. Des Plaines, Chicago, III. 
Vaetric Control Equipment ltd., Garth Rd., Morden, Surrey. England 
Westinghouse Electric IntI. Co., 100 Park Ave., New York, N. Y. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Calif. 

BLUEPRINT MACHINES 
HJS Engineering Co., Box 96, Park Ridge, III. 
Rotolite Sales Corp., Box 7G, Stirling, N. J. 

BOARDS. GRAPHIC. VISUAL CONTROL 
Intercontinental Harness & Cable Co., 31 W. Mall, Plainview, N. Y. 
Interswitch, 770 Airport Blvd., Burlingame, Cal. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Transistor Electronics Corp., Box 6191, Minneapolis, Minn. .... p 805 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
NIP Co., Inc., Box 127, Temple City, Calil. 
Sanders Assocs., Inc., Data & Display Dept., Daniel Webster Hwy., S., 

Nash .. , N. H. 
Tenor Co., Inc., 17010 W. Rogers Dr., New Berlin, Wisc. 
Universal Drafting Machine Corp., 5200 Richmond Rd., Bedford Hgts., Ohio 

BOARDS. PLOTTING 
Accurate Electronics Corp., Box 935J, Elyria, Ohio 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 
Co·Ord Switch Div., 102-4843 AYe., Corona, N. Y. p 91B 
Data Technology Inc., 65 Grove St., Watertown, Mas~ •...... p 1024 
Electronic Assoes., Inc.; 185 Monmouth Pkwy., Long Branch, N. J. p 1570 
National TeHronics Corp., 56 st. Casimir Ave., Yonkers,N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Transisror Electronics Corp., Box 6191, MinneaPolis, Minn. '" p B05 
Vector Electronic Co. Inc., 1.2460 Gladstone Ave., Sylmar, Cal. 
Arvin Systems, Inc., 1771 Springfield St., Dayton, Ohio 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Coastal Dynamics Corp., 119 Rose Ave., Venice, Calif. 
Concord Control, Inc., 1281 Soldiers Field Rd., Boston, Mass. 
Dittmore·Freimuth Corp., 251H. Norwich St., Milwaukee, Wisc. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Eagle·Picher Inds., Inc., "C" & Porter Sts., Joplin, Mo. ' .. 
Felsenthallnstruments Co., 7450 W. Wilson Ave .. , Chicago, III. 
Franklin Fibre·LamitexCorp., 901·905 East 13th si.'. Wilmington, Del. 
GeG Space Corp., 5803 Glenmont Or., Houston, Texas 
Gerber Scientific Instrument Co., Box 305, Hartford, Conn. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
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BOARDS, PLOTTING (Cont'dl 

Hughes Aircraft Co., IndustrialSys . .Div., Box 92904, Airport Sta., 
Los Angeles, Calif. 

Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Eleetric Corp., 1 Park Ave., New York, N. Y. 
Maxson Electronics Div., Sunr~e Hwy., Great River, N. Y. 
McElroy ElWns. Corp., Fredonian St., Shirley, Mass. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Mid·West Metal Products, Int., 45{) E. Donovan Rd., Kansas .City, Kans. 
Milgo Eletrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Pryor Marking Products, 21 E. Hubbard, Chicago, III. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Rowe Engravers, 68 Union Ave., Clifton, N. J. 
Silicocks·Milier Co., 350 W. Parker Ave., Maplewood, N. J. 
Straube Mfg. Co., Box 69, Waynesboro, Pa. 
Sun Dial & Panel Corp., Box 326, Caldwell, N. J. 
Universal Drafting Machine Corp., 5200 Richmond Rd., Bedford Hgts., Ohio 
Visual Inspection prods., 112 Central Ave., Lynn, Mass. 

BOARDS, PLUG·IN 
ABC Products, 6405 Cambridge St, Mlnneapalis, Mian. . ....• 
Accurate Electronics Corp., Box 935J, Elyria, Ohio ...•.•.••. 
Barnes Corp., 24 N. Lansdowne Ave., Lansdowne, Pa •....•.••• 
CalHornia Sys. Camp., Inc., 9176 Independence, Chatswortb, Cal 
C.·Ord SwHch DiY., 102-48 43 Ave., Corona, N. Y. . ........• 
DlgHal Equip. Corp., 148 Main St, Maynard, Mass. 
Electronic Molding Corp., 44 Chur~h St, Pawtucket,.R. I. 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Intercontinental Harness & Cable Co.,.31 W. Mall, Plainview, H. Y. 
Iso·SwRch Corp., 2955 Randolph St, Costa Mesa, CaIR. 

p 826 
p 832 
p 876 
p 766 
p 918 

MalcoMlg. Co. Inc., 5150 W. Roosevelt Rd., Cblcago, HI. ...... p 919 
Micro Instrument Company; 12901 Crenshaw Blvd., Hawthorn., Calif. 
Mol.x Prods. Co., 5224 Katrin. Ave., DOWIItrs Grove, III. 
National Tel·Tronics Corp., 56 St Casimir Ave., Yonkers, N. Y. .. p 928 
Philbrick/Nexus Research, 11 Allied Dr. at Rit. 128, Dedbam, Mass. 
RaJllleon Computer, 2700 Soulll FalrYiew St, Santa Ana, cain. 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nasbvllle, Tenn. 
Showa Mum Kogyo Co., Lid., 5-5, 6-chome, TDloshl, Shinagawa-ku, Tokyo, 

lapan 
Vector Electronic Co. Inc., 12480 Gladstone Ave., Sylmar, Cal. .. p 1006 
Vero Electronics Inc., 176 Central Ave., Farmi_le, N. Y. .... p 595 
Virginia Electronics .Co., Inc., 2908 Telastar Ct., Falls Church, Va. P 1007 
ViCJlnla Panel Corp., Box 1106, Waynesboro, Va. ...•.....•. p 1008 
Westinghouse Elec. Corp.; Camp. & Materials, 3 Gateway Ctr" PHtsburab, Pa. 
Altec lanSing, 1515$. Manchester Ave., Anaheim; CalH. 
BeltronixSystems Int., 123 Marcus Blvd., Hauppauge, N. Y. 
Binary Elctens. of Calil., 1429 N. State College Blvd., Anaheim" Calil. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calil. 
Chemical & Aerospace Products, Inc., 231 E. Lomita, Wilmington, Calil. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Condor Industrial Corp., 649 Childs St, Wheaton, III. 
Defense ElctrnL, Inc., Rockville, Md. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Dynamic System Electronics Corp., Box 780, Tempe, AIiz. 
Electralab Div./Tyco, Box 548, Encinitas, Cal~. 
Electrol Co., Inc., 771 Spring La., York, Pa. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Electronics, Inc. of Pa., 2440 Maryland Ave., Willow Grove, Pa. 
Extrudonies Inc., 1002 Jersey Ave., NeVi Brunswick, N. J. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Galaxy Electrooics, 10 South 34th St" Council ·Sluffs, Iowa 
Golden Technology, Inc., 240 Barham Ave., Santa Rosa, Calil. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
IFE 01 •• , Box 4265, E. Providence, R. I. 
Joliet Control Corp., Maple & Benton, Box 751, Joliet III. 
Keystone Eletrns. Corp., 49 Bleeker st., New York, N. Y. 
laPointe Inds., Inc., 155 W. Main st., Rockville, Conn. 
Loral E1ctrn. Sys., 825 Bronx River .Ave., Bronx, N. Y. 
Methode Electronics, Inc., 7447 W'. Wilson Ave., Chicago, III. 
Mid·West Metal Products, Inc., 45{) E. Donovan Rd., Kansas City,Kans. 
Manitor Systems Inc., 401.Commerce Dr., Fort Washington, Pa. 
Ha.cor Inc., Valley Forge Ind. Pk., Norr~town, Pa. 
Oklahoma Aerotronics, Inc.,. 632 Pennsylvania Ave., Hartshorne, Okla. 
Pastoriza Div. Analog Devices, Int., 221 Fifth St, Cambridge, Mass. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont, Can. 
Radio Research Co., 189 Mt Pleasant Ave., Rockaway, N. J. 
Scientific Measurements,Anc., 9701 N. Kenton, Skokie, III. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Solid Controls, Inc., 6112 West 14th St, Minneapolis, Minn. 
Space Craft, Inc., 862Q.S. Memorial Pkwy., Huntsville, Ala. 
Superior Circuits, 2821 Ladybird La., Dallas, Tex. 

) Transvac Electronics, 270 Ne\'lown Rd., Plainview, N. Y. 
~ Triad Distributor Div., 305N.Briant St., Huntington, Ind. 

Trompeter Electronics; Inc., 8936 Comanche, Chatsworth, Calif. 
U. S. Dielectric, Inc., 16 FantaSia Dr., Worcester, Mass. . 
Venner Elctrns. Ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Wyle Labs., 128 Maryland st., EI Segundo, Cal~. . 

BOARDS.PRI"TED CIRCUIT-SEE PRINTED 
CIRCUIT BOARDS 

BOARDS, PRINTED,WIRING, UNIVERSAL 
Calnornla Sys. Camp., 11I!l., 9176 Independence, Chatsworth, Cal. 
Eltctronlc Modules Corp., P.O. Box 141, Timonium, Md. • • . . . . . p 780 
tlllercolltinenlal Harness & Cable Co., 31 W. Mall,.Plainview, N. Y. P .2956 
Scielltffic Data Systems Inc.,701 S. Aviation 81. EI Segundo, Cal 
Vector Electronic Co. loc., 12480 Gladstone Ave., Sylmar, Cal. .. p 1006 
Voro E1eclronieslll!l., 178 Celltral Ave., Fannlngliale, N. Y. •••• p 595 
Aerospace Systems, A Teledyne Co.,1007 East101h St., Fairmont, Minn. 
AmpheRol Cadre Di •. , 20 Valley St., Box 150, Endicott, N. Y. 
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Bendix Corp., Comms. Div., E. Joppa Rd., Towson, Md. 
Cambridge Thermionic Corll, 445 Concord Ave., Cambridge, Mass. 
Caltronics, Inc., Box 128, Bound Brook, N. J. • 
DHtmore.freimulh Corp., 2517 E. Norwich St, Milwaukee, W~c. 
EDP Corp., Box 6465, Orlando, Fla. 
Eastern Reproduetion Corp., 1250 Main St., Waltham, Mass. 
Eleetraid, Inc., Box 53, Cambridge, Mass. 
Electrol Co., Inc., 771 $Pring La., York, Pa. 
Eleetronics, Inc. of Pa., 2440 Maryland Ave., Willow Grove, Pa. 
Gulton Inds., Inc., Data Sys. Div., 15000 Central,· E., Albuquerque, N. M. 
HMW Enterprises, Inc., 15 Walnut St., Steelton, Pa. 
Hughes Aircraft, Aerospace to;, Centinela Ave. & Teale st., Culver City, Cal. 
lockheed Aircraft Service to., Ont. Inti. ~irport, Ontario, Cal. 
Loral E1eten. Sys., 825 Bronx River Ave., Bronx, N.Y. 
Methode EleWonics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Oklahoma Aeratronics, Int., 632 Pennsylvania Ave., Hartshorne, Okla. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Solid Controls, Inc., 6112 West 14th St., Minneapolis, Minn. 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
3M Co., 3M Center, St. Paul, Minn. 
Universal Circuits, Inc., 13305 Industrial Park Blvd., Minneapolis, Minn. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 

BOARDS, PROGRAMMING 
AMP Incorporated, Box 3608, HarriSburg. Pa. 
Accurate Electronics Corp., Box 9351, Elyria, Obio 
Basler Electric Co., Box 269, Highland, III. 
C..ord SWHch DiY., 102-48 43 Ave., Corona, N. Y. p 918 
EMR.ftatbero, E; County line Rd., Hatboro, Pa. 
Bectronlc Molding Corp., 44 Church SI., Pawtucket, R. I .. 
InterswHch, 770 Airport Blvd., Burlillgame, Cal. ............. p 912 . 
Mac Panel Co., Bex 5021, High Point, N. C. ............ p 920,921 
Malco MIg. Co. Inc., 5150 W. RooseYen Rd., Chicap, III. ...... p 919 
Matrix Science Corp., 435 Maple Ave., Torrence, Calif. ..• . . . p 923 
M~ro Instrument ComPln" 12901 C.rell$haw Blvd., Hawthorne, CaIH. 
National Tel·Tronlcs Corp., 5& St. Casimir Ave., Yonkers, N. Y. 
PhHbrlck/Nexus Research, 17 AIDed Dr. at RII. 128, Dedham, Mass. 
Sealectro Corp., 225 Hoyt St, MmnaroReck, N. Y. .. . . . . . . . . . . p 989 
Vecter Electronic Co. Inc., 12480 Gladstone Ave., Sylmar, Cal. .. p 1006 
YICJinia Electronics Co., Inc., 21108 Telestar Ct, Falls Church, Va. P 1007 
ViCJinfa Panel Corp., Box 1106, Waynesboro, Va. .. .. .. .. . .. P 1008 
Aerospace Systems, A Teledyne Co., 1007 East. 10th St., Fairmont, Minn. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Century lighting Inc., 3 Entin Rd., Clifton, N. J. 
Condor Industrial Corp., 649 Childs st., Wheaton, III. 
EDP Corp., Box 6485, Orlando, Fla. 
Electrol Co~, Inc., 771 Spring La., York, Pa. 
E1ectron~ Control Systems, Inc., P.O. Box 1232,Fairmont, W. Va. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & leale st., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Keiser's Industries, Inc., Laumau St., Mt. Holly Spring$, Pa. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Milgo E1etrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Program E1ctrns. Co., 1733 West End Ave., New Hyde Park, N. Y. 
Starneties Co., Box 9308, N. Hollywood, Calif. 
Tape-Athon Corp., 523 S. Hindry Ave., Inglewood, Calil. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Westranics, Int., 3605 McCart St, Fort Worth, Tex. 

BOARDS, TERMINAL 
Accurate Electronics Corp., Box 9351, Elyrl;l, Ohio .••••..•. • P 83 2 
American Lava Corp., Cherokee Blvd. & Mfgrt Rd., ChaHanooga, Tenn. 
Buchanan Electrical Preducts Corp., 1065 Floral Ave, Union, N. L p' 878 
Clcon Corp" 9324 Topanga Canyon BI" Chatsworth, Calif. 
Cincll MIg. CD. 1501 Morse Ave., Elk Grove VDlage, III. 
Concord Electronics Corp. 31 Great lones St., New York. N. Y. 
Continental Connector Corp., 34-63 56111 St, WoodSide, N. Y. 
EbJ, H. H. Co., 4701 SemiaRID .. Ave. PhHadelphla, Pa, 
Electronic Molding Carp., 44 Church St, Pawtucke~ R. I. 
Elgin Electron~s, Inc., 2035.W. 12111 St. Btx 1318, Erie, Pa. •. P 1636 
GIRorai Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectadr,N. Y. 

p904 
Graybill Inc. 5G9 Hillgrove AVI., La Grange, lB. ............. p 2727 
Intorcantinental Harness & Cable Ca., 31 W. Mall, Plainview, N. Y. 
lao Hardware MIg. Co., Inc., 47·27 36th St. long Island City, N. Y. 
Kulka Electric Corp., Dept. E, Box 149, Mount Vernon, N. Y. ... p 917 
Malco Mfi. Co. Inc., 5150 W. Roose"R Rd., Chicago,llI ... c... p 919 
Millen, lames, Mfg. Co. Inc., 150 Exchange St, Malden, Mass. 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III 
NaHOIlal Tel·Tronlcs Carp., 5& St Casimir Ave., Yonkers, N. Y. 
Phllco/Ford Corp., C & Tioga SIs., PhDadelphla, Pa. 
Precision Metal Preds. Co., 41 Elm St, Stonebam, Mass. ..... p 976 
Robinson·NugeRl, Inc., 800 t BIh SI., New Albany, Ind. ...... p 977 
Seelectra Corp., 225 Hoyt St, Mamaroneck, .N. Y. 
Sm~ H. H., Ina., 812 Snedi~r Ave., Brooklyn, N. Y. ........ p 993 
United Prods. Ca.,451 S. lefferson SI., DranKe, N. J. .. . . .. . . . p 747 
Vecltr ElectrOllIc CD. Inc., 12480 Gladstone Ave., Sylmar, Cal... p 1006 
Vernitron Electrical Camponenls, 117 UnIon Ave., Laconia, N. H. P 1005 
Yero Electronics IRe., 176 Central Ave., Farmmgdele, N. Y. •... p 595 
Villinla Panel Corp., Box 1106, Waynesboro, V" 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Aerolite Eleetronics Corp., 2207 Summit Ave., Union City, N. J. 
Aerooautlcal EleWic Co., Inc., 5656 Northwest Hwy., Chicago, III. 
Aliegri·Tecb, Inc., 141 River Rd., Nulley, N. J. 
Amatom E1ctrn. Hardware C;., 81 Rockd,!o Ave., New. Rochelle, N. Y. 
American Mi.ca InsulatiOn Co., Manasquan, N. J. 
Anritsu Elec.Co., ltd., 12·20, Minamiazabu 4 chome, MinafO.ku, Tokyo, Jap. 
Apahouser Corp. of N. E., J312 Boylston St., Boston, Mass. 
M.f.es Switch Corp., 51 Water street, Watertown, Mass. 
Avionics ltd., Box 200, Niagara-on·the·l.ake, Ont., Can. 
Besa Chain Mfg. Co.,. 1I0 Mountain Grove St, Bridgeport, Conn. 
Brendywine Fibre Prods. Co., 1501 PopulaISt., Wilmington, Dela. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Chemical & Aerospace Products, Inc., 231 E. Lomita, Wilmington. Calif. 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike, Cincinnati,Ohio 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. . 

Cole Instrument, 2034. Placentia Ave., Costa Mesa, Calil. 
Collectron Corp., 304 East 45th St, New York, N. Y. 
Comco Plastics, Inc., 98·36C lamaica Ave" Richmond Hill, N. Y. 
Condor Industrial Corp., 649 Childs SI., Wheaton, III. 
Curtis Develop. & Mfg. Co., 3278 N .. 33rd St .. Milwaukee, Wise. 
Custom Engineering & Test Co., Inc., 3160.46 Ave. N., SI; Petersburg, Fla. 
Q·Cemco, 3200 N. San Fernando Blvd., Burban~,Calif. 
DeSoto Electrical Products, Box 239, DeSoto, Mo. 
DHtmore.freimuth Corp., 2517 E. Norwich St, Milwaukee, Wisc. 
Doran Mfg. Co., 1033 Bader St., .Cincinnati, Ohio 
ETC, Inc., 990 East 67 SI., Clevel~nd, Ohio 
Eagle·Picher Inds., Inc., "C" & Porter Sts., Joplin, Mo. 
Eby Sales Co., 148-05 Archer Ave., Jamaica, N. Y. . 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Electrical Plastics Corp., 280 Warren St, Lyndhurst, N. J. 
Electrol Co., Inc., 771 Spring La., York, Pa. 
Eljay Corp., 9062 Old AnnapOlis Rd., Columbia,Md. 
Engineered Plastics, Inc., 213 Chase st., Gibsonville, N. C. 
EplIxy Products Co., 1I9 Cotl St., Irvington, N. J. 
Febritron, Inc., 1I650 Genesee St., Alden, N. Y. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Franklin Fibre-Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Godfrey Mfg. Co., 1633 N. Halsted 51., Chicago,lII. 
Grayhill Moldtronics, Inc., 707 Rog~rs St., Downers Grove, III. 
Gunnar Laboratories, Inc., 5803 14th St., E., Brandenton, Fla. 
Gyrex, Inc., 38 Irving PI., Garfield, N. J. 
Gyrotronics, Int., 3500 Sunset Ave., Asbury Park, N. J. 
Hampden Mfg. Co., leic., Box 10, Thompsonville, Conn. 
Henry & Thomas, ltd., Yeo St., London E. 3, England 
Hobson Bros., Inc., 4940 W. Lawrence Ave., Chicago, III. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hughes·Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
Insulating Fabricators, Inc., 150 Union Ave., E. Ruthertord, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Keil Engrg. Products Co., 3630 Scarlet Oak Blvd., st. louis, Mo. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kolton Elec. Mfg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
litton Inds., USECO Div., 13536 Salicoy St., Van Nuys, Calif. 
long, T. J., Inc., 215 Stonehinge La., Carle Place, N. Y. 
Maryland Lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Mechanical Engraving Co., Int., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Microdot Inc., 220 Pasad~na Ave., S. Pasadena, Cal. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Neptune Electronics Co., 30 West 15 St .. New York, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Oneida 8ectronlc Mfg. Co., 843 N. Cottage St, Meadville, Pa. 
Paraplegics Mfg. Co., Inc;, 304 N. York Rd., Bensenville, III. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mas~ 
Pentronics Corp., 10 Cheney St., Dorchester, Mass, 
Permontle Mfg. Co., 910 W. Jackson Blvd., Chicago, III. 
Philips Electronics Industries, ltd., 116Vanderhoof Ave;, Toronto, Ont, Can. 
P~stic Associates, Inc.,.60 Inip Dr., Inwood, N, Y. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Red Seal Electric Co" 3835 West 150th St., Cleveland, Ohio 
Rostone Corp., Route 52 S., Lafayette, Ind. 
SKG AsSOCiates, Inc., 206 Eustis St., Boslon, Mass. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N • .Y. 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Spruce Pine Mica Co., Inc., 108 Greenwood Rd., Spruce Pine, N. C. 
States Co .. 19 New Park Ave., Hartford, Conn. 
3M Co., 3M Center, SI. Paul, Minn. 
Transvec Electronics; 270 Newtown Rd., Plainview, N. Y. 
Tri·Dex Co., 2146 E. Main SI., Visalia, Cam. 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729,SI. PetersburR, Fla. 
U. S. Dielectric, Inc., 1Hantasia Dr., Worcester, Mass. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, &;Ilil. 
Veritron West Int., 20245 Sunburst St., Chatsworth, Calil. 
V'~ Mfg. Co., 335 E. Price St.,Philadelphia, Pa. 
W & M Mfg. Corp., 187 Lafayette St., New York, N. Y. 

BOATS & CRUCIBLES 
Balic Ceramics Inc., 221 Sevenlll Ave., Hawthorne, N. I. 
Engelhard Minerals & Chemicals Corp., Engelbard Inds. DiY .. 
. 231 New lersey RR Ave., Newark, N. J. 
General Elec. Co., Lamp Glass Depl., 24400 Highland Rd., Richmond Hgts., Ohio 
Aircraft & Missile Consultants, 2722 Ardmore Ave., Manhattan BeaCh, Calif. 
Aremco Products, Inc., Box 145, Briardiff Manor, N. Y. 
Becker Bros. Carbon Co., 3450 S. Laramie Ave., Cicero, III. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Carler Prods. ~orp., 6200 E. Malloy Rd., E. Syracuse, N. Y. 
Duramic Products, Inc., 430 Commercial Ave., Palisades Park, N. J. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Honeywell, Inc., Aerospace & Def. Grp:, 2701 4th Ave. S., Minneapoli~ Minn. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Matthey Bishop, Inc., Malvern, Pa. . 
Metal Ceram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Norton Co., 1 New Bond st., Worcester, Mass. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Philips Elmet Corp., lisbon Rd., lewiston, Me. 
Poco Graphtle, Inc .. Box 1524, Garland, Tex. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
Quartzite Processing, Inc., 6.Holyoke St., Malden, Mass. 
Richland Glass Co" Inc., Richland, N. J. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Textool Products, Inc., 1410 Pioneer Dr., Irving, Tex. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change BridRe Rd., Montville, N. I. 
Varian Assoes., Vacuum Div., 6ll Hansen Way, Palo Alto, Calif. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Zircoa, (Zirconium Corp. of America), Box 39217, Solon, Ohio 

BOBBINS. WINDING. COIL AND 
TRANSFORMER-ALSO SEE COIL FORMS 

American Lava Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanoop, Tenn. 
American Trans-Coll Corp., 124-06 10Ist Ave., Rlchmalld Hill, N, Y. 



Automatic Coil Co., lS E. 2nd St., Mineola, N. Y. 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. ...... P 1577 
Booker & Wallestad, 1202 South 5th St., Hopkins, Minn. P 1237-1242 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St., Mineola, N. Y. . .. P 724,725 
Centralab Elctm., Div., 5151 N. Green Bay Ave., Milwaukee, Wise. 
Dale ElectroniCS, Sioux Div., BOl 180, Yankton, S. D. 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Geniseo Technology Corp., Components/Genislron Divs., 18435 Susana Rd" 

Compton, Calif. 
Precision Paper Tube Co., 1033 S. Noel Ave., Wheeling, III. P 1587 
Thermotech Coil forms & Components Div., 1202 S. 5th St, Hopkins, Minn. 

P 1237-1242 
Thermotech Inds., Inc., 1202 South 5th St, Hopkins, Minn. P 1237-1242 
Thermo\ech,Plastics Co., 1202 South 5th St., Hopkins, Minn. 

P 1237-1242 
Tohoku Metallnds., Ltd., 13·10, l·Chome, Ginza·Chuo·ku, Tokyo, lapan 
UnHed Prods. Co., 451 S. Jefferson St., Orange, N. I. . P 747 
Wilcox Prods. Co., 1202 South 5th St, Hopkins, Minn. . . P 1237-1242 
Zaring Inds., Inc., Box 4ll, Carmel, Ind. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Amerline Corp., 1800 W. Fullerton Ave., Chicago, III. 
Asheville·Schoonmaker Mica Co., 900 Jefferson Ave., Newport News, Va. 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. J. 
Bradford Components, Inc., 65 South Ave., Box 107, Salamanca, N. Y. 
Buckeye Bobin Div., 761 Sharon Dr., Westlake, Ohio 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Celestial Components, Inc., Box 4035, Covina, Calif. 
Ceram Corp., 5345 Timken Sq., La Mesa, Calif. 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike, Cincinnati, Ohio 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Cosmo Plastics Co., 3239 West 14th St., Cleveland, Ohio 
Diamonite Products Mfg. Co., Div. U. S. Ceramic Tile Co., Shreve, Ohio 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Du·Co Ceramics Co., Box 278, Saxonburg, Pa. 
Electrical Plastics Corp., 280 Warren St., lyndhurst, N. J. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. 1. 
Epoxy Cast Elctm. Case Co., 44 Prospect St., Yonkers, N. Y. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III. 
Form·1t Products Inc., 1619 W. Walnut St., Chicago, III. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Gorman Machine Corp., 480 S. Main St., Randolph, Mass. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Helix Spring Corp., 35·10 10th St., long Island City, N. Y. 
Henry & Thomas, Ltd., Yeo St., london E. 3, England 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Jerome Electric Corp., 391 Lakeside Ave., Orange, N. J. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kirchberger, M., & Co., Inc., 250 Humphrey St., Englewood, N. 1. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Maryland Lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Mystic Transformers, Inc., 114 West St., Wilmington, Mass. 
Ny·Glass, Inc., 7314 E. Madison St., Paramount, Calif. 
National Moldite Co., Inc., 250 South St., Newark, N. J. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Nylomatic Corp., 137 Nolan Ave., Morrisville, Pa. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 
Preferred Electronics, Inc., Main Line Dr., Wesffield, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. 1. 
REM·Tronics, Inc., 192 Central Ave., Silver Creek, N. Y. 
Renco Efctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Resdel Corp., Box 2171, Rio Grande, N. J. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Rosenthal China Corp., 411 East 76th St., New York, N. Y. 
Rostone Corp., Route 52 S., Lafayette, Ind. 
Sag Harbor Inds., Inc., Bayview St., Sag Harbor, N. Y. 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood PI., E. Orange, N. J. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, III. 
Smallwood, S. G., ltd., 391·397 King St., E., Kitchener, Ont, Ca~ 
Smith, 1. A. Co., Boyertown, Pa. 
Space Products, Inc., 6631 Sarnia Ave., long Beach, Calif. 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Staffall Inc., 7 Woodland St., Providence, R. I. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
Superior Steatite & Ceramic Corp" 83·91 W. Forest Ave., Englewood, N. J. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Wilco Corp., 4030 West 10th St., Indianapolis, Ind. 

BOLOMETERS. INFRARED 
Servo Corp. of America, 111 New South Rd., Hicks,ille, N. Y. .. P 1708 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Cintra Physics International Co., 440 logue Ave., Mt. View, Calif. 
Scientific Research Inslrs. Co., 700 Turner Rd., Richmond, Va. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Victory Engineering Corp., 128 Victory Rd., Springfield, N. J. 

BOLOMETERS. MICROWAVE 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ...... P 1658 
Filmohm Div., 3J.11 41th Ave., Long Island City, N. Y. ........ P 1671 
Narda Microwave Corp., Plainview, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft lauderdale, Fla. 
Omni Spectra, Inc., 246!10 Hallwood Ct., Farmington, Mich. 
Weinschel Engrg. Co. Inc., P.O. Box 517, Gaithersburg, Md. 
Beckman Inslrs., Inc., Elctrn. Inslrs. Div., 2200 Wright Ave., Richmond, Calif. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Control Data Corp., 400 Border St., East Boston, Mass. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
MSI Electronics, Inc., 34·32 57th St., Woodside, N. Y. 
Maury Microwave Corp., 8610 Helms AVe., Cucamonga, Calif." 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Micronetics Oiv., 7155 Mission Gorge Rd., San Diego, Calif. 

PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. 1. 

BOLTS-SEE FASTENERS 

BONDING JUMPERS-SEE JUMPERS. 
BONDING 

BOOKS-SEE TECHNICAL BOOKS 

BOOMS. STANDS. HOLDERS & 
ACCESSORIES. MICROPHONE 

RCA Eletrn. Components, 415 South 5th St., Harrison, N. I. 
Atlas Sound Oiv., 10 Pomeroy Rd., Parsippany, N. 1. 
Carpenter Co., 8030 N. Ridgeway, Skokie, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Electro·Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
R·Columbia Products Co., Inc., 2008 SI. Johns Ave., Highland Park, III. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
University Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 

BOOTS. SWITCH HANDLE 
APM·Hexseal Corp., 44 Honeck St., Englewood, N. I. ....... P 2687 
Metel Corp., 970 New Durham Rd., Edison, N. I. . P 1229 
Technical Wire Products, Inc., 129 Dermody St., Cranford, N. I. 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Broox, N. Y. 

BOXES. CIRCUIT BOARD-SEE BOXES. 
COMPONENT (SUBASSEMBLY HANDLING) 

BOXES. COMPONENT ISUBASSEMBL Y 
HANDLING. PRODUCTION) 

Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM·S9, Cincinnati, O. 
Panel Controls Corp., 1000 Mt Ellio« Ave" Detroit, Mich. P 2154,2155 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N. 1. 
Beltroni, Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Corrugated Paper Prooucts, Inc., 300 Babylon Tpke., Roosevelt, N. Y. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
lewis, G. B. Co., Watertown, Wise. 
Lyon Metal Products, Inc., 47 Railroad Ave., Aurora, III. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
NVF Co., Maryland Ave. & Beech St., Wilmington, Del. 
Republic Steel Corp., Box 6178, Cleveland, Ohio 
Warwick Products Co., 7909 Rockside Rd., Independence, Ohio 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cal~. 

BOXES. DECADE-SEE DECADE BOXES 

BOXES. DRY 
Baker Co., Inc., !O6 Granite St., Biddeford, Me. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. 1. 
Edcraft Inds., Inc., 620 Commerce Rd., linden, N. J. 
Gruenberg Electric Co., Inc., 585 Commercial Ave., Garden City, N. Y. 
Kewaunee Scientific Equipment, 4014 Logan St., Adrian, Mich. 
Lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
Ramney Inds. Corp., Box 585, Farmingdale, N. J. 
Ray Products, Inc., 703 S. Palm Ave., Alhambra, Calif. 
T·M Vacuum Products, Warrington & Rowland, Riverton, N. I. 
Taiyo Elctrn. Corp., 5·1 Togoshi [)'chome, Shinagawa·ku, Tokyo, Jap. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

BOXES. ECHO 
Microwave Cavity labs, Inc., 10 N. Beach Ave., La Grange, III. 
Nania Microwave Corp., Plainview, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
RlC Electronics Inc., 25 Martin PI., Port Chester, N. Y. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. 1. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hughes·Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
Itek Corp.,. 10 Maguire Rd., Lexington, Mass. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
United Research labs., 681 Fifth Ave., New York, N. Y. 
Wandel & Goltermann/Tel·Com, 6 Great Meadow la., Hanover, N. J. 

BOXES. GLOVE 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Baker Co., Inc., 106 Granite St., Biddeford, Me. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. J. 
Edcraft Inds., Inc., 620 Commerce Rd., linden, N. J. 
Fisher Scientific Co., 711 Forbes Ave., Pittsburgh, Pa. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Kewaunee Scientific Equipment, 4014 logan St., Adrian, Mich. 
Kirk & Blum Mfg. Co., 3120 Forrer St., Cincinnati, Ohio 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
NVF Co., Maryland Ave. & Beech St., Wilmington, Del. 
Neumade Products Corp., 720 White Plains Rd., Scarsdale, N. Y. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Ramney Inds. Corp., Box 585, Farmingdale, N. J. 
Ray Products, Inc., 703 S. Palm Ave., Alhambra, Calif. 
Royal Inds., 2051 E. Maple Ave., EI Segundo, Calif. 
f.M Vacuum Products, Warrington & Rowland, Riverton, N. I. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

BOXES. JUNCTION & WALL PLATE 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III. 
Pyle·National Co., Connector Div., 1334 N. Kostner Ave., Chicago, III. 

BRAKES. MAGNETIC 

Trimm Inc., 400 Lake St, Libertyville, III. . P 573 
Wiremold Co., Hartford, Conn. ........... P 1010, 1011 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, France 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Adalet Mfg. Co., 4801 West 15()th St., Cleveland, Ohio 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Antronic Corp., 4942 Division, Chicago, III. 
Bogen Communications Div" lear Siegler, Inc., Box 500, Paramus, N, J. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Dan .. Corp.,·60 Tomlinson Rd., Huntingdon Valley, Pa. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S., long Island City. N. Y. 
Eby Sales Co., 148·05 Archer Ave., Jamaica, N. Y. 
Electri·Wire Assemblies Co., Inc., 700 W. Virginia St., Milwaukee, Wisc. 
Electrical Security Div., 1524 E. 14 Mile Rd., Madison Hgts., Mich. 
Environmental Container Systems, Box 337, Union City, Calif. 
Equipment & Service Co., 7118 Envoy Ct., Dallas, Tex. 
General Metals, Inc., 2200 Fairfax Rd., Greensboro, N. C. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guenlh, Ont. Can. 
Hoffman Engrg. Co., 9th & Tyler Sts., Anoka, Minn. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
lettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Kirk & Blum Mfg. Co., 3120 Forrer St., Cincinnati, Ohio 
LMB Heeger, Inc., 729.Ceres Ave., los Angeles, Calif. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Midwest Electric Prods., Inc., Box 910, Mankato, Minn. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Phil more Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Spring City Electrical Mfg. Co., Hall & Main Sts., Spring City, Pa. 
Stahlin Brothers, Inc., 500 Maple St., Belding, Mich. 
Stanley Industrial Hardware Div., Stanley Works, New Britain, Conn. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. 1. 
Union Insulating Co., Box B, Parkersburg, W. Va. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Waber Electronics, Inc., 2000 N. Second St., Philadelphia, Pa. 
Wadsworth Electric Mfg. Co., Inc., 20 West 11th St., Covington, Ky. 

BOXES. METAL & PLASTIC-SEE 
CABINETS; CANS; CASES; CONTAINERS 

BOXES. PLUG· IN-SEE PLUG· IN MODULE 
ENCLOSURES-ALSO SEE CANS 

BOXES. POWER OUTLET-SEE 
BOXES. JUNCTION & WALL PLATE 

BOXES. SHIPPING IREUSABLEl-SEE 
TRANSIT CASES 

BOXES. TOTE-SEE BOXES. COMPONENT / 
SUBASSEMBLY HANDLING 

BRACKETS. ANTENNA-SEE MOUNTS. 
ANTENNA 

BRAID. CABLE & WIRE SHIELDING 
Alpha Wire Div., loral Corp., 111 lidgerwood Ave., Elizabeth, N. I. p 2923 
Belden Corp., Box 5010A, Chicago, III. 
Coleman Cable l Wire Co., 1900 N. River Rd., River Grove, III. 
Oaburn Elctms. & Cable Corp" 2360 Hoffman St., Bronx, N. Y. . P 2935 
Dearborn Wire & Cable Co., 3333 West Ohio St" Chicago, III. P 2945 
Garre« E1ctms. & Cable Corp., 24 Central Dr" Farmingdale, N. Y. 
Intercontinental Harness & Cable Co" 31 W. Mall, Plainview, N. Y. P 2956 
Saxton Wire & Cable Oiv., 215 N. Route 303, Congers, N. Y. .. P 2966 
Tensolite Div., W. Main St., Tarrytown, N. Y. p 2968 
Aircraft & Elctm. Specialties, Inc., 12675 W. U.S. Hwy. 36, Plainfield, Ind. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Co·Operative Industries, Inc., 100 Oakdale Rd., Chester, N. J. 
Eagle·Picher Inds., Inc., "C" & Porter Sts., Joplin, Mo. 
Estes Engrg. Co., 543 West 1B4th St., Gardena, Calif. 
Gore, W. l. & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
lcore Electro·Plastics, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. 1. 
lash Labs., 6152 Mission Gorge Rd., San Diego, Calif. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Montgomery Co" Windsor Locks, Conn. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
New England Electric Wire Corp., 367 Main St., lisbon, N. H. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
Prestolite Wire & Cable Div., P.O. Box 649, Port Huron, Mich. 
Syncor Prod~ Co., Inc., 44 Eastern Ave., Malden, Mass. 
Technitron Associates, ltd., 769 Lajoie Ave., Dorval, Que., Can. 
Thermax Wire Corp., 32·02 Linden PI., Flushing, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Titeflex, Inc., Hendee St., Springfield, Mass. 
Transvac Electronics, 270 Newtown Rd., PlainView, N. Y. 

BRAKES. MAGNETIC 
American Precision Inds., Inc., 17 Olean Rd., E. Aurora, N. Y. . P 1724 
Dynamic Instrument Corp., Dept. EEM, 115 E. Bethpage Rd., Plainview, N. Y. 

P 1729 
FAE Instrument Corp., 16 Norden Lane, Huntington Sta., N. Y. .. P 1732 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
General·Electro Mechanical Corp., 181 Hertel Ave., Buffalo, N. Y. P 1737 
General Time Corp., Rle. 8, Torrington, Conn. 
Magtrol Inc., 240 Seneca St, Buffalo, N. Y. p 1749 
S.E.C.S., Inc., 19-58 38th St., Long Island City, N. Y. P 1234 

eem/1969 35 



\ 

BRAKES. MAGNETIC (Cont'dl 

Sltrllq i.dr,78 t S~St, Mineola, N, i .......... ,. p i7~~ 
T'lIpellslr.lRc., t _age Rd., PIaIItitw, N. 1. ...... . P . 19~3 
Altair Research & Mig. Co., 1241. E. Slate,St.,. Ontario, Cain.' 
American Electronics, Inc., 1600 E. Val~ncia Dr., fullerton, Calff; 
American ReCtifier Corp., 116-15 15tl1 Ave~ CollegePoinl, N. Y. 
Ametell/Lamb Elec., 627 Lake St.,Kent, Oh'IO , .., 
Bendix Corp., Motor Components Div., Elmira, N. Y. 
Clark Cogtrol Oiv., A. O. 8mitll Corp., ·1146 E. 152 St., ,llieveland, Ohio 
CuUer-ifammer, Inc., 4201 N. 27$1., Milwaukee. WISe. . 
Dial ProdUcts Co., 19-21 Collage $I., Bayonne, N: J. 
Electroid Corp., 95 Progress St" Union, N. J.. . 
Fawick AIrflex Div., 9919 Clinton Rd., Cleveland,.Ohio 
Hobbs Mfg. Co., 666 ~incoln St., Worcesldt, Mass ... 
Lam Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
lear Siegler, Inc., 3171 S, Bundy Dr., Santa Monica, CaIH. 
tear Siegler, Inc., Power Equip. Div., 17600 Broadway,Cleveland, Ohio .. 
Lam Inslr. Corp., 20 Sarah Dr., Farmingdale, N. Y. . . 

. MagneTec Corp" 7751·Derismore AVe., Van .Huys, Calif,. 
McMaster Products Corp., 4200 W. Victoria. Ave., Chicago, III. 
Meltronics, Inc., ~ Merrick Rd., Wantagh, N. Y. 
Midwest Automatic, Inc., 510 Third St., D~Moines, Iowa 
Millitesl Corp" 88 Madison Ave., '~empstead, N. Y. 
NortlIern Precision Labs,. Inc, 202 Faimeld Rd., Fairfield, N. J. 
PtC Design Corp., 477 Alianlic Ave., E. Rockaway, N. Y. 
Per~nt Magnet C~., Inc., The, ~7 Bragdon st, Indianapolis, Ind. 
Precision Specialies, Inc., Box 118, PHman, N, l. 
Robot Ind~, Inc., 7041 Orci)ard, Dearborn, Mich. 
Simplatrol Prods. Corp., 675Plantation St., .worcester, Mass. 
Square 0 Co., 205 S; No_st Hwy., Park Ridge, III. 
Stop COmponents Inc., 100 Commercial St., Freeport, N. Y. 

,Technology Instl. Corp., 850 Lawrence Dr.,.Newbury PI<., Calif. 
'Valcor Engrg. Corp., 365 Carnegie Ave., Kenilworth, N. J. 
Vibrac Corp., 'Alpha Industrial Park,. Alpha D~., Chelmsford, Mass, 

. Vogue Instrument Corp., 31 Commercial St., plilinview, N. Y. 
Warner Electric Brake & Cltrtch Co., Beloit, Wise. 
Westinghouse Electric InU. Co., 200 Park Ave., New York, N. Y. 

BUKES. MECHANICAL 
Allerical PncisiDIIlads, Inc., 77 Olean Rd"E. Aurora, N. f. . . . p 1n4 
FAE InsImmIt Colli, 18 NMHn Lane, HuaUngIan Sta., N. Y. .. P 1732 
Sinpr Ct.,>.Dilfl1 .. Dlv., Flnderne A1e.;SDllervUle, I. I. 
Sltrtinlllstl, 78·t Stctnd St; MImi .. N. f. 
Clark Control Div., A. O. Smith·Corp;; 1146 E. 152 SI., Cleveland, Ohio 
Electroid Corp., 95 Progress St., UnJon, N. J. 
lem Instru1lienl Corp., 20 Sarab Dr., Farmingdale, N. Y. 
lear Siegler, Inc.; Power Equip. Div.; 17000 Broadway, Cleveland, Ohio 
,tern Instr.Colll .. 20 Sarah Dr. Farmingdale, N. Y, 
Midwest Atrtometic, Inc., 510 Third St., Des Moines, Iowa 
MUlitest Corp., 88 Madison Ave., Hempstead, N.Y,· 
'Prec~ion Spec~lies, Inc., Box '118, Pitman, N. J. 

BRAZING FLUX-SEE FLUX. BRAZING 
It SOLDERING . 

BREADBOAftD KITS-5, KITS. BREADBOARDING 

BREAKDOWN TESTERS-SEE TESTERS. 
INSULATION BREAKDOW~ 

BREAKERS. CIRCUIT-SEE CIRCUIT BREAKERS 

BRIDGES, ADMITTANCE 
BOIIIIeiIllmmics earp., R\I.187 at SIIltb Rd" Plrsifpany, N. J. 

. ".' P 1346, 1347 
Frilld TmsfllrIIIIr Co,· Inc. 1785WairfieldSti Broaklyn, H. f. ~ 1386 
SnIbtIeId Elctnls., 21251110 'k MIle Rd., ~thfiald, Midi. .... p 1503 
Edwin lAds. Corp., 11933 Tich .Rd., $ilve( Spring, Md. 

·Hewfett·PackardCo., 15Pl ~age Mill Rd.,.Palo Alto, CaIH. 
Rohde & Schwarz Sales Co.; 111 lexington Ave., Passaic, N. J. 

BRIDGES. AIliTENNA-SEE BRIDGES. R·F 

BRIDGES. AUDIO 
DmtIz Eqfnnring laH, Inc., 1233 IIarth Avt.,l!IIiillfield, N. I. 
Electro Selenllflc Inls., I., NoW. Selence P-" Di., Purttand, Ore, 
Fllld Translannu Ct., 1nc.,I785 Welr\ield St; Brooklyn, N. f. p 1386 
Indastrial Test El(ulpl Co. 20 Beedlwold A.,.., Port Wasbington, I. Y. 
Marcanllttstrs., 111 C.nr Li., Eagl ... ad, 1.1 •. ':. :. . . . . ... •. P 1433 
A.OJ.P., 23 PI. Jeanne d'Arc, PariS, France 

, AIIec Lansing, 1515 S. Manchester- Ave.; Arlah!'im, Calif. 
General Radio Company, iIOO Bake! Ave., W; Concord, Mass, . 
Hewlett·Packerd Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Lab Electro-Acousti"e,~\Rue Jules-P,,..ent, 92-1b!eU, Malmaison, France. 
lionmount & Co. lid., Ballevue Rd.,ftew Soulflpli!, london, Eng. . 
ROhd(& Schwarz Sales Co., 111 Laxington""Ave., Passak:, N. J. 

BRIDGES. BOLOMnlR 
MeasmmeRls, 8ex180 .. Beanteni H. ti " .... ,........... P 1437 
IIIrda MfI:mrm c,rp.,PlalIIVIeW, No; y; 
OK! Elelms. of America 1nc.,5110(506 ~E. 24th St, Ft. Lauderdale, Fla. 
WelalCflel ERn Co. Inc., P.O. Box 577, laItflel1l1ull, MIl. 
Anritsu Elec. Co., ltd., 12·20, Minal1\iazabu 4 chome, Minato·ku, Tokyo, Jap. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewfett.f'ackard Co., 1501 Page Mill Rd., Palo AltO; Calif. 
PRD Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Westen Insn Div., ytes\illl, Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N, J. . . 

BRIDGES,'.CALOIlIM.TER . . 
Eltelrq.l.", Inc., 116 Cestaut St, Red Ballll, N. .1. 
,Genera! Microwave Corp., 155 Marine St., farmingdale, N. Y. 
HewleU·Packerd Co., 1501 Page Mill Rd., .. Palo A~o, .Calif. 
PRO Electronics, Inc., 12iJO ProSjlect Ave., Westbury, N. Y. 
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BRIDGES. CAPACITANCE. . 
." K Instrulllllll$,lnc., 5113 Wist 164t11 st, Clmlaud, Ohio..p 1336 
Beckman 111$11'., Inc., Codar GroveOper" 89 Commerce~, Cadar Grove, N.I. 

• . . . '" . P 1337 
BIddie, IamesG. Ct. T ...... " Une" lolly Rds., PIyIIOIthMfttilr, Pa. 

,p 1339 
aleRton Electronics Corp? ate. 287 at Smith Rd., ParsIppany, H. L . 

• p 1346, 1347 
Draam Enginieriq ~ Inc., 1233 Hirth. Ave., Plainfield, I. J,. 
Electro Scientific Inds., 139118 N.W •. Science Park Dr., Partll!1.d,.Ore. P 1375 

Fraad TransfDl'lller Ca.,IJIc., 1785 Weirfield St, BroakiyD, N.Y.p 1385 
aneral ElectrIc Ca>, ElctrlL Compo Sales Oplr., 1 River Rd, Schinectady, I. Y. 
Heath Co;, Dept 180, BaDlan Harbor, Mich, 
Industrial COIIrII Co, Central Ave. at Plul",n, Farmingdale, H. Y; 
Industrial Test Equlpt ,Ca~ .20 Beachwood Aie., Port Wasblngton. N. Y. 
l.81li011 Co.,811 Sbaron Dr., Wa$lfake, 0Il10 
MlI'Conllnstrs, til Cedal Li., Engimod, H. l. . ,. .. . . . . . . .. p 1433 
Micra Instrument Company, 12901 Crenshaw Blvd., Hawthorne, CaiW. . 

. P 1438 
Simpson Ellctric CI, 5200 W. Kinzie St, Cbicll1l, In, 
SoutIIflal. Elctras., 21250 18 'k IIlIe Rd., $Outllfield, Mich. .... P 1503 
Sprague Electric Co., 481 Marshall St" H. Adalls, Mass. 
Wilntaker Corp., Gaucom Oif., BO Express St .. Plainview, N. Y. 
A.OJ.P., 23 PI. Jeanne d'Arc, Paris, France 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Bendix Corp., .Instruments & Life Support Qiv., 

2734 Hickory Grove Rd" pavenport, Iowa 
British Physical Lab~, Houseboat Works, Radleti, HertS, Eng, 
Canadian Resch. Inst., 85 Curlew Dr.;Don Mills, Ont, Can, 
Clippard Instr. Inc., 7350·50 Colerain Rd., Cincinnati, Ohio 
Consolidated ReSistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 

D. M. Research Corp., 13703 Madison Ave., Cleveland, Ohio 
Davidson Electronic Development Co., 2211 Peninsular Di., Erie, Pa. 
Dawe Instruments, lid., Western Ave., Acton, london W3, Eng . 
Decker Corp., 101 Monument Rd" Bala Cynwyd, Pa. . 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. . 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Electronic Services, In~, 1258 Fitzgerald Ave., San Francisco, Cain. 
Epic, Inc., 150 Nassau St., New York, .N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Kahl Scientific Instr. COlli., P. O. Box 1166, EI Cajon, Calff. 
Uon Research Corp:, 60 BrldRe St., Newton, Mass. 
Lionmount & Co" lid., Bellevue Rd., New Soutllgate, london, Eng .. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
New london Instrument Co., Box 189, New london,. Conn, 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Siemens America, Inc" Telecom Div., 350 Fifth Ave., New York, N. y, 
Thomes Ind'i. Automation lid., Deansgate ~., Timperley, Cheshire, Eng. 

I 

BRIDGES. DEVIATION 
B I K InstruiDelll$,lac., 5113 West 164t11 st, CIa"laod, Oblo.. P 1336 
BeckmllIlastr., Inc., Cedar Gmt Oper., 89 Comlluce Rd., Cedar Grove, 1.1. , 
, p 1337' 
DrallllZ Engineering Lab$, Inc., 1233 Nartli A ... !'Ialnfield, N. J. 
Electra Scientific hlds., 13900 N.W. Science Park Dr., PorUand, Orl. 

, . . P 1374 
1alllrallleslllallCelnc. 5DO·Nubu Ave., Mt Vunon, N. Y. .... P 1392 
IlIdustrial Till Equljll Co., 20 aeeclnioad Ave.:Port Wasblngton, N. Y. 
11111 ResearULabl1lc.,211 W. 61stst,NawY.k,N.Y ..... p 1412 
Landit l Gyr, Inc., 45 West 45th St, Hew York, N. Y. 

, Hellrenlc Corp., Blx &25, St louls,Mo; ................. p 1448 
ilallcrtss, t Prastonst, SIlma, N. C. . .. .. .. .. .. .. .. .. .. p 1483 
SIa"ler CD. MaDra & Halley SIs, AnIInonI, Okla. 
A.OJ.P., 23 PI. Jeanne d'Arc, Varis, France 
British Physical Labs., Houseboat Works, Radlett, Harts, Eng. 
Cole Instrument, ?034 Placentia ~ve., Costa Mesa, Calif. 
~. M. Research Corp., U703 Madison Ave., Cleveland, Ohio 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
IB Instruments Inc., 7016 Euclid Ave., Cleveland, Ohio 
Optimized Davices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
RDF Corp" 23 Elin Ave., Hudson, N. H. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J.. 

BRIDGES. IMPEDANCE' 
B & K Instruments, Inc., 5113 Watl84t11 St, Cleveland, Ohio.. P 1336 
.eckllan Instr., Inc., Cedar Grove Oper., 89 Clllllllln:e Rd., Cedar Gme,ll I. 

P 1337 
amIGn Electroni\:s Carp. RIB. 287 at Smllb Rd, Parsippany, N, I. 

"'. p 1346; 1347 
Oraaelz Englnatring Lalls, lac., 1233 Nartb Ave., Plainfield, H. I. 
_ics Co., lie., 4800 EwaA .. lod Dr. Cllu.bas, Obio 
Elecila Scientific Inds, 13900 N.W. Science Park Dr, Portland, Ore. 

Freed Transformer Co" Inc., 1785 Weirfield St, BroaldJl1, H. Y. 
P 1374 

P 1386,1387 
Heath Co" Dept. lBO, BeftIII HI"., IIlcb. . • 
ladlslrial Test Equlpl Ca" 20 BlecllwDld AVe, Plrt Waslila&!ln, N, f.. . 

pl405 
landis & Gyr, Inc., 45 Wesl45th St, New Yark, Ii. Y. 
lontiOll CI;, 911 SilmADr., Wistlilke, Ohla 
Mareani lostrs, 111 Cedar ~ EngleWGOd, N. J. , ....... , . . .. p143:I 
llilen, Ialles, ""Co. laC., 150ElclJalp St., Malden, Maa... i> 1443 
SlIIjISIlI Electr~ ,Co., S200 W. IInzla St,ChIcaP. HI. 
SlIIIhfield Eictms., 21250'10 'k MiI~ Rd., ~tldield, Micll. . ..' p 1503 
TWill COlli, 2448 H. SbadelanUre., IndlanapDlis, Ind. ... . .. p 1508 
A.OJ.~., 23 PI. Jeanne d'Arc, Paris,Fiance 
Alford Mfg. Co" 120 CroSs St., Wmcooster, Mas~ '. 
Anritsu Elec. Co., Ltd., J2.20, Minamiazabu 4 chome, MiIlalo,ku, Tokyo, Jap. 
Anzac Electronics, 121 Water St., Norwalk, COnn. . . 
Bristol Co., Box 1790, Waterbury, Conn: . .. . . 
British Physical Labs., Houseboat Works, Radlett, HertS; Eng .. 
D. M.Research Corp., 13703 Madison Ave., Cleveland, Ohio 
Data Instrument Div., 7300 Crescent Blvd., Pennsau~n, N. J. 
Davidson Electronic Development Cp" 221l. Peni~.sula[ Dr., Erie, Pa; 
Dawe I.nstruments, Ltd" Western ~ve., Acton, lO~don '(13, Eng. . . 

Delta Electronics Inc., 4206 Wheeler Ave., AIe~ndria, Va. . 
Elco .Electronic Instrument Co., Inc., 283lttalta St, Brooklyn, N. Y. 
Fiuke, John Mig. Co., Inc., Box 7428, Seattle; Wash. , . 
Gerierallnstr. Corp., Harris ASW Div., 33 So!!Ibwest Pk., Westwood, Mass. 
General Microwave Corp" 155 Marine St, Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord: Mass. I 

Hewlett.f'ackardCo., 1501 Page Mill Rd.! Palo ~Ito, Cain. . 
Jerrold Electronics Corp.; ~1 w.t St, Philadelphia, Pa.. . • 
LabElectro-Acoustique, 5 Rue Jilies·Parent 92.ftueil, Malmalsol1, FrallCe 
Leader Inslls. Corp., 24-2Q Jat:kson Ave., long I$nd City, N. 'I. . , 

, Meguro Denpa SokI\IK. K., 51 2.cJrome,Megtiro.ku!.T~YO, Jap. 
Mukhead Insn, Inc" 1101 Bristol Rd., Mounteinside, N. L 
New london Instrument Co., Box 189, New london, Conn. 
PRO Electronics, Inc.,i200Prospect Ave .. Westbury, N. Y. 
Rantee .Div., 24003 Ventura Blvd., Calahasa~ Calif. 
Rohde -' Schwarz Sales Co., 11l Lexington Ave., Passaic, II. J. 
Siemens America, Inc" Telecom Div., 350 ftfjh Ave., New York, II. Y. 
Solar Electronics Co., ~IN. Highland, Holiywood, Calif. . • 
Tallet Electronics. Inc"27.(11 BrookJyn.Queens £xpwy., W., Woodside, N •. Y. 
Technitron Associates, Lid., 769 Lajoie Ave., Dorval, Que., Can. 

BRIDGES. INDUCTANCE 
B & K IlStrulients, Inc., 5113 Westl64th St, Clmleod, OllIe •. P 1336 
BeclUDaJllastr., lac., Codar Sraft Oper~ 89 COlllllen:e Id., Codar liM, N. I. 

P 1337 
BIddie, lallas S. Co" Townnip line a JlBy Rds.,PlJllOI.- MeetiII(, PI, 

P 1339 
"DIllon EI.ctrollles COlli .. RIa. 287 al Smith RII., ParslllPIIIY, 1.1. 

. P 1346, 1347 
Dranelz EI&inllllng Labs, Inc., 1233 NartII AYe., Plainfield, H. l. 
Elem Seiellliftc Inds., 1391N1 N.W. Science Park Dr., Portland, Ore. 

p1376 
Freed Tl'IIIstonnar Co, Inc, 1785Wlirfield St, BrooklJn, No f. 

. .' p 1385, 1387 
Indestrial Test ~uipt. Co., 20 Baaclrmd Ave:; Plrt 'asblngtoD, N. Y. 
Laad1$ & SfF, Inc., 45 west 45th St,Naw Yark, No Y. 
IInlnllnstrs., 111 Cedar La., EI&i ... Id, I. I . ........... ,. p 1433 
SialjIIIIIllectric Co., 5200 W, Kinzie St, CIIIcap, III. 
SlIItfIIIllld Eictms., 21251110 'k M!Je Rd., $8Itblield, MlcIL ••.. p 1503 
Whlttakar Clrp. Genlam Olr., 80 ~II St, Plaiaviaw, H. Y. 
Bristol Co., Box 1790, Waterbury, Conn. 
Cryotronics, Inc., W. Main St, High Bridge, N. J. . 
Data Instrument Div., 7300 Crescent,Blvd., Pe_uken, N. J. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Gawe Instruments, Lid" Western Ave., Acton, London. W3, Eng. 
Generallnstr. Corp., Harris ASW Ow., 33 Soutbwest P~, Westwood, Mass. 
General Radin Company, 300 Baker Ave., W. Concord, Mass. . 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, .Calif. 
leader Instrs.Corp., 24-20 Jackson Ave, long Island City,lI. Y. 
Mulaker Corp., W. Main St., High Bridge, N. 1.. '. . 
Mui(head Inslrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
New london Instrument Co., Box 189, New london, Conn. 
Rohde & Schwarz Sales Co., 111 Lexington Ave.,.Passaic, N. J. 
Siemens America, Inc., Telecom Div" 350 FfftlI Ave., New York, N. Y. 

.BRIDGES. KELVIN 
Becklllllnslr. Inc., Cedar Grove Opal., 18 Commerce Rd" Cedar. Gmt, N. I. 
BitIdII, Ilmas S. Ce. TowHhitJ Una I /aIJ ~, PlyJuIllll MeaIiar. Pa. 

.p 1339 
BaORtoI Electronics Corp., RIB, 287 at Smllb Rd., ParslppallJ, II. I. 

pl346-1348 
Elem Scientific lads., 1_ H.W. ScIence Pall Dr., Plrtland, Ore. 

P 1374 
General Electril &I., Eictm. CIIIP. SaliS ·Opu., 1 rlYll' Rd. ScbanlClltfy, H. Y. 
Jlllil Raslll'Ch l.ab 1111., 2U W. 61st St, New York, N, Y. 

. p 1412,1413,2394 
Landis & Gyr, III., 45 West 45tII st, New YIrk, N, Y. 
lleutnlnic Corp., Box 625, St louis, No. 
Nrtronics, Inc., PmlsiaI! Basistor· DiY., Industrial Ave., KutzltlWll, Pa. 
Sllallcrta, E. Prastea st, Selma, N. C ......... ,........... p 1483 
$8IIfIfieN Bctrns., 21250 10 'k Mia Rd.;S,atblilld, Micb. ...• P 1503 
A.OJ.P., 23 PI.·JeaMe d'Arc, PariS, France 
Canadian Resch. Inst.,85 Curlew Dr" Don Mills, Ont., Can. 
Consoiidated Resistance Sales Corp., 44 Prospect St, Yonkers, N. Y. 
Davidson Electronic Development Co.,.2211 Peninsular Dr., Erie, Pa. 
Ealing Corp.;2225 Massachusetts Ave., Cambridge,.Mess. 
Epic, Inc" 150 Nassau st, New York, N. Y. 
Eppley Lab., Inc., Box 419-Main P,O., Newport, I!. I. ~ 
Guildiine Instruments Ltd., Box 99, Smith Falls, Ont., Can; 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Honeywell, Inc., Ind.ustrial Div., 110D Virginia Dr., Ft Washington, Pa. 
IB Instrumelll$ Inc., 7016 Euclid Ave., Cleveland, Ohio 
Muirhead Instrs" Inc, 110I.Brisl1Jl Rd., f,1ounteinside, H. J. 
Nichols, R. H. Co. Lid., 4544,.Jlufferin&t.,Totonto, Ont, Can. ' 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Yew!er Corp., 1885 Palmer Ave.; Larchmont, N. Y. 

BRti»M~I~IMNPE\'E BRIDGES 

BRIDGES.MAGNniC SUSCEPTIBILITY 
Julil Research lab Inc., 211 W. 61" St., HI. YIrk, N •. f. 
Cryotronlcs. Inc., W. Main St., High BridR', N. 1. 
Malaker Corp" W. Main St., High Bridge, N. J. 

BRIDGES. MEGOHM4EEBRIDGES. 
. RESISTANCE 

BRIDGES, POWER. R-F . 
BInI Eltelmlc Clrp. 38303 Aaiara Rd, C1m18lll, OhlG . 
DraIlllZ,fnglDeerinllalls,llI$., 1m HortII Ave., PlaInfield, N. l. 
"'asulellllRls, Box 180, Beanton, N.I, • ' ............ '.1.... . ~ I 437 
Narda IIicnJme Carp.; Plalavlew, N, Y. . .. , .. :,,, ... :;... P .1688 
Nytranlcs, lac., P!tclsion Rasistor DiY., llldustrial Ave •. KItzIIWtI,Pa. 
Soltblield EictmL. 21250'10 'kIiIleRJi, SOIIIIIlIeld;MIdI.·,... P lS03 
Weinsc'" Enn CD. Inc". P.O. Box 577, __ -rr. r.td. . 
WestiRpousI E"~ CQIJ., CIIIIIi; & Mateiials, 3 Sltiiay Ctr~ Piltsllarlb,' Pa. 

'General Microwave Corp., 155 Marine st, Farmingdale, N. Y. 
Hewlett·Packard Co., :1501 Page Mill Rd., falo Alto, Calif. 



/ 

PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Solar Electronics Co., 901 N. Highland, HollyYl(lod, Calif. 
WHtron Co., 930 East Meadow Dr., Palo Alto, Calif. 

BRIDGES. PROGRAMMABLE-SEE BRIDGES 
(SPECIFIC TYPESl 

BRIDGES. Q 
8Golltln EJer:tranlcs Carp., lilt. 287 at SmHh Rd. Parsippany, N. I. 

P 1346,1347 
Patzen R_ch Inc., 48 Urban Ave., Wastbury, Il Y. 

BRIDGES. RATIO-SEE TESTERS. RATIO 
VOLTAGE-ALSO SEE MOERS. RATIO 

BRIDGES. RESISTANCE 
AlleriCia AaroIPICI Cutlec., 129 Verdi St, Farmillldale,ll Y. p 1013 
I & K InstrlHlllnts, Inc., 5113 West lUth St, Clmland, Ohio 
8elMian Inslr., Inc., Cedlr Gm. OPII'., 89 Cammarce Rtf., Cadar Grave, •• 1 

P 1337 
BiNII, _s I. CD, Tomship Linl .. lilly Rds., PllJIIOuth M"till, Pa. 

P 1339 
Beolltln E1er:tnnlcs Corp. Rte. 281 at Smith Rd., Parsippany, N. J. 

P 1346-1349 
CllreHlicl, 5111l1uhlr Ave., It Vlman, N. Y. 
Drnetz ~nl Labs, Inc., 1233 Narth Ave. Pllinfield, •• I. 
EJecInI ScienUlic lads., I. N.W. Science Pari! Dr., PorUand, Ore. 

P 1374 
Fllld Transformer ca., Inc., 1195 W.lllilid SI., Braoklyn. N. Y. P 1386 
Iineral Electric Co., ElctrIL cam .. Sales Oper., 1 Rim Rd. Schenectady,ll Y. 
Be11II'II Reslsllnce 1lIc., 500 Mtrller Att., Mt Verllln, Il Y. . . . . P 1392 
Neath Co., Dept 180, Benba Harbor, MIcIL 
Bickall E1ectrlcd Instr. Co., 1.514 DnPlnt Ave. Clmland, Ohio 
lUustrIal TlSt Equlpt Co., 28 BlIChwlod Ave., Part Was"ngt.n, Il Y. 
JasInmIent Prads., 3M Co., 300 S. Lewis Rd., Callirla. Calif. 
lIlie Riseardl Lab Iat., 211 W. 61st St., New YOlk, M. Y. 

P 1412,1413,1417,2394 
Keithley Instnnaents, Inc., 28115 Aurara Rd.; Cleveland, Ohio p 1424 
landis & GJr, lee., 45 West 45th St, New YIIk. N. J. 
MapeIin lee. & RIc~ Ct, £. Nerthpert, N. Y. 
llranl taslrs. 111 Clilar La., EnaIeWIOd, N. I. . . . . . . . . . . . p 1433 
IIIIItrGllic CeIp., Box 825, St Lollis, Mo. ........... .... • .. p 1448 
IImI.Inm $JSIems. Inc. BIl II, Del Mar, CII •. 
Plln AIrfIemI PndICls Ca. IndllStrial HIghway, Saulllampton, Pa. P 1456 
RFI. 1adI., Inc. Penmlle Rd. 8Ionttn, II. I: 
Slratlcross. £. Presten St, Salma, N. C. .. .. .. . .. .. .. .. .. ... P 1483 
SillpSIR Electric ca., 5200 W. Kmie St, Chlclll. m. 
S1nPUr Co., Meorl l Haney Sts., Anillnll, OkIJ. 
SlIIIIfIfield ElctrIlS., 2125010 ~ Mile Rd., Seuthfiald, MicIL P 1503, 1504 
StIch!, H. H. Co., Inc., 21 Pari! Pl, New YOIk,Il Y. 
VfsIIay Resistar Prods. DiY,2 84 Llnceln Hwy., Malvern, Pa. . . . .. P 2433 
Wbittabr CliP., lellCtlll DiY., 80 Exp_ St., Plaimiew, N. Y. 
A & M Instrument Inc., COmmunHy Dr., Great Nec~ N. Y. 
A.O.l.P., 23 PI. leanne d'Arc, Paris, France 
Add~on Electric CO., Inc., 1101 Bristol Rd., Mounlainside, N. J. 
Aim!s Inds., Inc., Box 73, Lockport, iii. 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Amstro Corp., 114 Clinton Rd., fairfield, N. J. 
BrisIDl CO., Box 1790, Waterbury, Conn. 
BritisllPhysical Labs, Houseboat Works, Radlett, Herts, Eng. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Cbronetics, Inc., 500 Nuber Ave., MI. Vernon, N. Y. 
Clippard Instr. Inc., 7350·90 COlerain Rd., Cincinnati, Ohio 
COmpu Tek, 300 Northern /!Ivtl, Great Neck, .N. Y. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N. Y. 
Cnnsolldaled Resistance Sales Corp., 44 Prospect St, Yonkers, N. Y. 
Cryotronics, Inc., W. Main St, High Bridge, N. J. 
D. M. Research Corp., 13703 Madison Ave., Cleveland, Ohio 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken; N. J. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Dowe Instruments, Ltd., Western Ave., Acton, l.ondonW3, Eng. 
Elling Corp., 2225 Massachusetts Ave., Cambridge, Mass, _ 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electrical Instrument Service, Inc., 25 Dock st., Mt. Vernon, N. Y. 
Eppley Lab., Inc., Box 419-Main P.O., Newport. R. I. 
General Radio COmpany, 300 Baker Ave:, W. Concord, Mass. 
Guildline Instruments Ltd., Box 99, Smith Falls, Ont, Can. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Hewlett.f'ackard Co., 1501 Page. Mill Rd., Palo Alto, Calif. 
Hy.cal Engineering. 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
IB Instruments Inc., 7016 Euclid lINe., Cleveland, Ohio 
Malaker Corp., W. 'lain St, High Bridge, N. J. 
Medistor Instrument CO., 4503 8th Ave. N.W., Seattle, Wash. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
New London Instrument Co., Box 189, New London, Conn. 
Nichols. R. H. Co., Ltd., 4544 Dufferin St., Torolltl, Ont., Can. 
Optimized Devices, Inc., 220 Marble Ave., P1easantvHle, N. Y. 
Precision Standards Corp., Box 8361, San Marino, Calif. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, tj. J. 
RDf COrp. 23 Elm Ave., Hudson, N. H. 
Rohde & Scbwarz Sales Co., 11Ile,ington Ave., Passaic, N. J. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Solallon EnterpriSes, 421 E. Beach Ave., Inglewood, Calif, . 
Tia Electric Co., 17Jl.M Alexander St, Princeton, N. J. 
Trans-Sonics, Inc., Box 326, lexington, Mass. 
Winslow Tele·Tronies, lne., 1000 First Ave.; Asbury Park, N. J. 
Yewter Corp., 1885 Palmer ·Ave., Larchmont N. Y. 

BRIDGES. R·P. 
BlMlnten Eler:tnnlcs CIIIjI., Ito. 281 at Smltb Rd., Parsipplny, H. I. 

P 1346,1347 
M111n, h1m. MfI. CO. Inc., 150 Escballa St., Malden, MaSs. .. p 1443 
Nardi Mlcrmve CIIIjI., PlainvIew, •• Y. .................. P 1688 
_III EIecIrIc Co., _ W. KiI!Ie st. ~~iCIID. -m. 
Sotthfield EJctm., 2125010 M! MIeU. SoaMeld, Mich. .... .p 1503 
Tmcan C..,., 2448 N..5barIeIaml Ave., Indlana,olis. Ind •....... p 1508 
Weinsellil Enlll. Co; Inc., P.O. BIl 571, Galtheribult. Md. 
Alford Mfg. Co., 120 Cross St, Winchester, Mass. 

Anzac Electronks, 121 Water St., Norwalk, Conn. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Blonder·Tongue Labs Inc., 9 Alling St, Newark, N. I. 
CalCO Elctrns., 1180 O'Brien Dr., Menlo Pari!, Calif. 
Della Electronics Inc., 4206 Wheeler Ave., Alexandria. Va. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, lOD Baker Ave., W. Concord, Mass. 
Gold line Connector, Inc., Muller Ave., Box 893, Norwalk, Conn. 
Hewlell-Packard Co., 1501,Page Mill Rd., Palo Alto, Calif. 
Hel,lnc., 10504 Wheatley St., KenSington, Md. 
lerrold Electronics Corp., 4D1 Walnut St., Philadelphia, Pa. 
Radiation Devices Co., 80x 845D, Ballimore, Md. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. I. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calff. 
Taffet Electronics, Inc., 27·01 Brooklyn.(lueens Expwy., W., Woodside, N. Y. 
Te10nic Inds., Inc., 60 N. First Ave., Beech Grove. Ind; 

BRIDGES. SCHERING 
lleclllnan Insll., Inc., Cedar Grove Oper., 89 Commlrce Rd., Cedar Grave, N. I. 
Bljdle, lalles G. Ca., Township lilt & lolly Rds., Plymouth lIeetin&. PI. 
Landis .. I,r, Inc., 45 West 45th St, Mew York, N. Y. 
Soathfield Elctrns., 21250 10 ~ Mile Rd., Southfield, Mich. P 1503, 1504 
Epic, Inc., 150 Nassau st., New York, N. Y. 
General Radio Company, 3DD Baker Ave., W. Concord, Mass. 
Guildline Instruments Ltd., Box 99; Smith Falls, Ont., Can. 
Hallmark Standard Inc., 145 library lane, Mamaroneck. N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. I. 

BRIDGES. SELF·BALANCING 
Beckman Insll., Inc., Cadar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J. 

P 1337 
Electro Scientific lids., 13900 N.W. Science Park Dr., PorUand, Ore. 

P 1375 
Landis & Iyr, Inc., 45 West 45tb St, New Yorlc, N. Y. 
Weinsellil Enlll- Co. Inc., P.O. Box 571, GaMbersblrr, Md. 
Barber·Colman Co., Dept S, 12116 Rock St., Rockford, III. 
Bendix Corp., Instruments & life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
8inary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Brbtol Co., Box 1790, Waterbury, Conn. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. I. 
Westronies, Inc., 3605 McCart St., Fort Worth, Tex. 

BRIDGES. SILICON CELL 
liternationallectlfier, 233 Kansas St, El Sellnd~ Calil. P 2527-2529 
Semlkron Intematianallnc., Bax 323, Scarsdale, H.Y. ....... P 2587 
Slmtech Corp., &52 MHchell Rd., Newbury Parlc, Cal~. . . . . . . .. P 2590 
Vara, Inc., Semiconductor Div., 1000 N. Shiloh Rd., Ga~and, Tex. P 2629 
WesUnghDIll Elec. Corp., Compo & Materials, 3 Gateway CII" PittsburP. PI. 
Westinghoase Electric Corp., Semlcenductor Dlv., Yeunawaod, Pa. P 2649 
Bradley Semiennductor Corp., 275 Welton St., New ~aven, Conn. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Power Components Inc., 80.x 421; Scottdale, Pa. 
Standard Rectifier Div., 2200 S. Fairview, Santa Ana, Calif. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Western Semiconductors, Inc., 2200' S. Fairview St., Santa Ana, Calif. 

BRIDGES. STRAIN GAUGE 
B & K Instruments, Inc., 5113 West 1641b st., Cleveland, Ohio 
INCOR Inslrlmlntation Amplifiers & Supplies, Inc., 

29 Newtown Rd., Plainview, H. Y. ... ............... p 1404 
lulie Research Lab Inc., 211 W. 61st St., New YOlk, N. Y. 
Natel Dclrn. Industries, Inc., 7129 Gerald Ave., Van Huy~ Calif. P 789 
Man-Linear Systems, Inc., Box N, Del Mar, Calil. 
PPM lac., 1818 Euclid Ave., Cleveland, O.ia ............... P 1455 
Raythlon Co., Inri. Ctmpanenls Oper., 465 C.ntra St, Quillcy, Mass. 
A.O.l.P., 23 PI. leanne d'Arc, Paris, France 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
Binary Elctrns. of Cal H., 1429 N. State College Blvd., Anaheim, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
Bytrex, Inc., 223 Crescent St., Waltham, Mass. 
C'[ Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, CaUf. 
Ellis Associates, P.O. Box 77, 67 Lincoln Ave., Pelham, N. Y. 
Measurell1ent Systems, Inc., 523 West Ave., Norwalk, Conn. 
Micro-Stfain, Inc., Spring City, Pa. 
Nichols. R. H. Co., LId., 4544 Dufferin St, Toronto, Ont., Call 
Sigma Sys. COrp. 1703 Dak Lawn Ave., Dallas, Tex. 
Thwing-Albert Instr. Co., 10960 Dutton Rd., Philadelphia, Pa. 
Waters Co., Div. Fln-Tronies, Inc., Box 529, Rochester, Minn. 
West COast Resch. COrp., 80x 25061, Las Angeles, Calif. 

BRIDGES. SYNCHRO & RESOLVER 
Astresystems, Inc., 6 Nevada Dr. New Hyde Parlc, N. Y. .. P 1328, 1329 
Biddle, lamls G. Ca., Tawnslrip UIII .. lolly Rds. PlymIUth Meetin&. PI. 
Cutral TechnalOlY Ce. Inc., 41·16 29tb St, L L C. N. Y. 
Jalle Reslarch Lab Inc. 211 W. 61st St, Naw YIIk. N. Y. ... • P 2394 
Matel E1ctrn. Industries, Inc., 1129 Gerald A,e., ~an Nays, Calif. P 789 
Narth Aflantic Ind,slrles Inc. 200 Tlmlnal Dr., P1ainiew, N. Y. . P 1452 
Siapr Co., Instrumentation DiY., 915 Pembrake St., Biit!geport, CORD. 

P 1496,1497 
Theta InstrameDt Carp. Fairfield, N. I .................... P 1515 
Valtron Products, Inc., 403 S. Raymond Ave., Pasadena, Calif. 
Muirhead Inslrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Republic COrp., 9754 Deering Ave., Chatsworth, Calif. 
Singer.tJeneral Precision Inc., 1150 McBride Ave., Little Fall~ N. J. 

BRIDGES. TEMPERATURE 
Belllman Inslr.,IlIc" Cedar Gml Oper., 89 Commerce Rd., Cedar Grove, N. I. 
Biddie, lames G. Co., Township Linl l lolly Rds., Plllloutb Meeting. PI. 

P 1339 

BRIDGES. WHEATSTONE 

Eler:tra Scilntific Inds., 139011 N.W. Science Park Dr., PorUand, Ore. 
. P 1375 

Harrellne., 18 Fild Sl, EIst Norwalk, Conn. 
landis l Gp, Inc., 45 Wist 45th St, New Yorlc, N. Y. 
Nn·Unlar SysIIIA~ IIC., Box II, 011 Mar, Cllif. 
.RFt Inds. lae., Pen"'UI Rd., BeDnlel, Il I. 
RFL ~ds., ~c., ThermllControl Dlv., PlWlrvilie Rd., Boonton, N.l p 1473 
Sillfllln EJICtrIc Ct., 5200 W. Kinzie St, Chlcap, III. 
Saulhft.ld Elctrns., 21250 10 * Mile Rd., Southfield, Mil:1L P 1503. 1504 
A.O.l.P., 23 PI. leanne d'Arc, Paris, France 
Amslro Corp., 114 Clinton Rd., fairfield, N. J. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Barber-Colman Co., Dept. S. 12116 Rock St., Rockford. III. 
Barber-Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Canadian Resch. Inst., 85 Cu~ew Dr., Don Mills, Ont., Can. 
Consolidated Ohmic Devices, 115 Old Coontry Rd., Carle Place, N. Y. 
Cryotronics, Inc., W. Main St, High Bridge, N. I. 
Doric Scientific Corp .. 7969 Engineer Rd., San Diego, Calif. 
Elling Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Eppley lab., Inc., Box 419-Main P.O., Newport, R. I. 
Gas Analysis Systems,'lnc., Bo, 146, Basking Ridge, N. J. 
Gow-Mac Instrument Co .• 100 Kings Rd., Madison, N. J. 
Guildline Instruments Ltd., Box 99, Smith Falls, Ont., Can. 
Hallmark Standard Inc., 145 library lane, Mar.aroneck. N. Y. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Malaker Corp., W. Main St.. High Bridge, N. I. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
RDF Corp., 23 Elm Ave., Hudson, N. H. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
T & T Controls Co., Inc., Box 171, Media. Pa. 
Tia Electric Co., 17Jl.M Alexander St., Princeton, N. I. 
Trans·Sonics, Inc., Box 326, Lexington, Mass. 
Victory Engineering Corp., 128 Victory Rd., Springfield, N. I. 
Waters Co., Div. Fln-Tronics, Inc., Box 529, Rochester, Minn. 

BRIDGES. THERMISTOR 
Nania Microwave Carp., Plainview, H. Y. 
Nell-Linear Systems, Inc., Box N, Del Mar, Calif. 
Pennsylvania Electronics TechnollU, Inc., 1397 Frey Rd., Pittsburrh. PI. 

RFL Inds., Inc., Pawervilll Rd., Boonton, N. I .. 
P 2825 

SImpson E1mric Ca., 52DD W. Kinzie St., ChicIID, HI. 
Weinscbel Enlli. Co. Inc., P.O. Box 511, GaHhllsburr, Md. 
Aladdin Controls, 703 Murlreesboro Rd., Nashville, Tenn. 
Automatic Control Electronies, Inc., Box 1198, San Antonio, Tex. 
Barber·COlman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Conax Corporation, 2300 Walden Ave., Buffalo, N. Y. 
Cooke Vacuum Prods., Inc., 13 Merritt St., S. Norwalk, Conn. 
Delta Semiconductors, 225 Paularino Ave., Costa Mesa, Calff. 
Gas Analysis Systems, Inc., Box 146, Basking Ridge, N. J. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Medistor Instrument Co., 4503 8th Ave. N. W., Seattle, Wash. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
T & T Controls Co., Inc., Box 171, Media, Pa. 
Victory Engineering Corp., 128 Victory Rd., Springfield, N. J. 
Waters Co., Div. FIn-Tronics, Inc., Box 529, Rochester, Minn. 
West Coast Resch: COrp., Box 25061, Los Angeles, Calif. 
Yellow Springs Instr. Co., Inc., P.O. Box 279, Yellow Springs, Ohio 

BRIDGES. WENNER 
lulle Researcb Lab Inc., 211 W. 61st st., New Yllk, N. Y. 
Eppley Lab., Inc., Box 419-Main P.O., Newport, R. I. 

BRIDGES. WHEATSTONE 
llechma. Instr., Inc., Ceder Irave Oper., 89 Commerce Rd. Cedar Irove, N. I. 

- P 1337 
Biddle, la_es G. Co., Township Line l llUI Rds., PI,..autb Meeting. PI. 

. P 1339 
Cal", Inc., Tilermoneties DiY., 1&01 Olympic Blvd .. Sante MDnlcl. Cal •• 
Cbranltlcs, 500 Nuber Ave., Mt Vlmon, N. Y. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., PorUllId, Ore. 

P 1374 
GeDerallesistance Inc., 5111 HubII' Ave., MI. Vlmon, N. Y.. ... P 1392 
Heath Co., Dept 180, Belltln Harbor, Mich. 
lulle Research Lab Inc., 211 W. 61st St, New York, N. Y. 
Landis & IYr. Inc., 45 West 45th St, New Y,rIc, N. Y. 
Mnlim Instramelts, Box 997, Schenectady, N. Y. 
Neutranic Corp., Box 625, St. Lnuis, Me.. 
SUncms. £. PrestOli St, Selora, Il C. .. . .. • . . .. . .. ~ 1483 
Southfield Elctrns., 21250 10 ~ Mile Rd., Soullrfielrl, Mich~ .... p 1504 
Sticb~ N. Il Ca., .Inc., 21 Pari! Pl., Nlw YOrk, H. Y. 
Welnscbel EnlIJ!. Co. Inc.,l'.O. Bex 511, GaHhersburr. Md. 
A.D.I.P., 23 PI. leanne d'Arc, Pari~ France 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Amslro Corp., 114 Clinton Rd., fairfield, N. J. 
Barber·COlman Co., Dept. S, 12116 Rock SI., Rockford, III. 
British Physical Labs., H01Iseboat Works, Radlett, Herts; Eng. 
Canadian Resch. Inst., 85 Curlew Dr., .Don Mills, Onl., Can. 
Central Scientific Co., 2600 S. Kostner Ave., ChicaRo, III. 
Chroneties, Inc., 50D Nuber Ave., MI. Vernon, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect SI., Yonkers, N. Y. 
Data Instrument Div., 7300 Crescent Blvd.; Pennsauken, N. J. 
Elling Corp., 2225 Massachusetts Ave.,.Cambridge, Mass. 
Epic, Inc., 150 Nassau st., .New York, N. Y. 
Eppley Lab., Inc., Box,419-Main P.O., Newpilrt. R. I. 
General Radio COmpany, 300 Baker Ave., W. Concord, Mass. 
Hallmark Slandard Inc., 145 library Lane, Mamaroneck. N. Y. 
Hewlett.packard Co., 1501 Page Mill Rd., Pafo A~o, Calif. 
Honeywell, Inc., Industrial Div., 1100 Virginia 0,., Ft. Washington, Pa. 
Llonmount & Co., \Ltd., Bellevue Rd., New Southgate, LondoniEn& 
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BRIDGES, WHEATSTONE (Cont'dl 

Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. -
Muirhead Inslrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
New london Instrument Co., Box 189, New london, Conn. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
RDf Corp., 23 Elm Ave., Hudson, N. H. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Sigma Sys. Corp., 1703.0ak Lawn Ave" DaOas, Tex. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Taffet Electronics, Inc., 27·01 Brooklyn·Queens Expwy., W., Woodside, N. Y. 
Winslow Tele·Tronics, Inc., 1000 First Ave., Asbury Park, N. J. 
Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

BRUSHES & BRUSH ASSEMBLIES 
, Airllyte Electronics Co., Box 207, Bayonne, N. J. .. " . . p 1722 

Electronic Specialty Co., I,B900 N. E. Sandy Blvd., P4rtland, .ore. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. DiY" 

231 New Jersey RR AYe., Newark, N. J. 
Fabricast Inc., 9835 Alp~ca St, South EI Monte, Calif. P 1730,1731 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Graphite Metallizing Corp., 1036 NepperhanAYe., Yonkers, N. Y. P 1740 
Airco Speer Carbon Products, 800 Theresia St., St. Marys, Pa. 
American Circuit-Tronics Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
Becker Bros. Carbon Co., 3450 S. laramie Ave., Cicero, III. 
Breeze Corps., Inc., 700 liberty Ave., Union, N. J. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Collectron Corp., 304 East 45th St., New York, N. Y. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., long Island City, N. Y. 
Electro·Miniatures Corp., 600 Huyler St., S. Hackensack, N. J. 
Electro-Tec Corp., 1600 N. Main St., Blacksburg, Va. 
Felton, S. A. & Son Co., 315 Wilson St., Manchester, N. Y. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Gyrex, Inc., 38 Irving PI., Garfield, N. J. 
Helwig Carbon Prods., Inc., 2550 North 3OthSt., Milwaukee, Wisc. 
Jenkins, M. W. Sons, Inc., Box 70, ·Dept. 25, Cedar Grove, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Ney, J. M. Co., Maplewood Ave., Bloomfield, Conn. 
Northern Precision labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Nuclear Products Co., Box 1l78; EI Monte, Calif. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Ostby'& Barton Co., Box 6267, Providence, R. I. 
Pure Carbon Co., Inc., 441 Hall Ave., St. Marys, Pa. 
St. Mary's Carbon Co., 1939 State Rd., St. Marys, Pa. 
Shanda labs., Inc., Box 24, Closter, N. J. 
Sittler Corp., 18 N. Ada St., Chicago, III. 
Stackpole Carbon Co., Carbon Div., StackPole St., St. Marys, Pa. 
Superior Carbon Prods., Inc., 9Jl5 George-Ave., Cleveland, Ohio 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 
Wendon Co., Inc., 17 Irving Ave., Stamford, CODn. 

BUFFER MEMORIES. COMPUTER-ALSO SEE 
MEMORY SYSTEMS 

A 0 Data Systems, Inc., 830 Linden Ave., Rochester, N. Y. • • • • p 758 
Andersen laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

P 1137 
California Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Coli/puter Devices Corp., 63 Austin Blvd., Commack, N. Y. .... p 1155 
Control Logic, Inc., 3 Strathmore Rd., Natick, Mass. 
Corning Glass Works, Electronic Products DiY., Corning, N. Y. 
Digital Devices DiY., 200 Michael Dr" Syosset, N. Y. . P 1162 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
E·H Research laboratories Inc., Box 12B9, Oakland, CaIH. 
Scientific Data Systems Inc., 701 S. Ayiatlon BI., EI Segundo, Cal. P 801 
SignalHe, Inc., 1933 Heck Ave., Neptune, N. I. 
Takeda Riken Ind. Co. Ltd., 1·32·1 ASlhi·cho, Nerima·ku, Tokyo, lap. 
Ampex Corp., 401 Broadway, Redwood City, Calil. 
Brown Engrg. Co., Inc., Research Park, ijuntsville, Ala. 
Dero Research & Development Corp., Br,adway & Park Av,., Huntington, N. Y. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 

BULBS-SEE LAMPS 

BUMPERS 
Ian Hardware Mfg. Co., Inc., 47·27 36th St., Long Island City, N. Y. 
Smith, H. N., Inc., 812 Snediker Ave., Brooklyn, N. Y. ........ p 993 
Waldom ElectlGnics, Inc., 4633 West 53rd SI.; Chicago, III. 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Anchor Plastics Co" Inc., 36-36 36th St.,. long Island City, N. Y. 
Atlantic India Rubber Co., 571 W. Polk St., Chicago, III. 
Bud Radio~lnc., 4605 East 355th St., Willoughby, .ohio 
Budwig Mfg. Co., Box 97, Ramona, Calif. . 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 
Mecca, P.O. Box 36393, Houston, Tex. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
'Stalwart Rubber Co., 377 Northfield Rd., Bedford, Ohio 
3M Co., 3M Center, St. Paul, Minn. 
Waber Electronics, Inc., 2000 NoSecond St., Philadelphia, Pa. 

BURNISHERS, CONTACT 
ADRE Co., 100S South 26th St., Milwaukee, Wisc. 
Clark, D. Co., Inc., 360, Franklin St., Worcester, Mass. 
Jenkins, M. W. Sons, Inc., Box 70, Dept. 25, Cedar Grove, N, J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, .ohio 
Stewart-Hall Chemical Corp., 222 Washington St., Mount Vernon, N. Y. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

38 eem/l969 

BUS BARS & SYSTEMS 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Cinch Mfg. Co., 1501 Mors. Ave., Elk GlGye Village, III. 
General Electric Co., Elctrn. Camp. Saleslper., 1 River Rd., SchenectadY"N. Y. 
lanco Corp., 311 i Winona AYe., Burbank, Calif. P 2738 
Malco Mfg. Co. Inc., 5150 W. Roosmlt Rd., Chicago, III. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y. 
Advanced CircuitryDiv., litton Inds., 4811 W. Kearney St., Springfield, Mo. 
Aluminum Co. of Ame~ica, 1628 Alcpa Building, Pittsburgh, Pa. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Apahouser Corp. of N. E., 1312 Boylston St., Boston, Mass. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Chase Brass & Copper Co., 20600 Chagrin Blvd., Cleveland, Ohio 
Chase Metals Service Div., 20600 Cilligrin Blvd., Cleveland, Ohio 
Chemical & Aerospace Products, Inc., 231 E. Lomita, Wilmington, Calif. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wis,. 
Douglas ElectroniCS, Inc., 718 Marina Blvd., San leandro, Calif. 
Eldre Components, Inc., 1239 University Ave., Rochester, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Extrudonics Inc., 1002 Jersey Ave., New Brunswick, N. J. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N. Y. 
Rogers Corp., Rogers, Conn. 
Seastrom Mfg. Co. Inc., 701 Sonora Ave., Glendale, Calif. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 

BUSHINGS. GLASS; PLASTIC. METAL, ETC. 
Chomerics, Inc., 85 Mystic St, ArlinElon, Mass. . . . . . . . . . . . .. P 1640 
Eleclronic Molding Corp., 44 Church St, Pawtucket, R. I. 
GC ElectroniCS, Dept. 1D·1, 40D S. Wyman St., Rockford, III. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Graphite Metallizing Corp., 1036 Nepperhan Ave., Yonkers, N. Y. P 1740 
Helitronics Corp., 916 McCarter Hwy., Newark, N. J. ......... P 1220 
Jan Hardware Mfg. Co., Inc., 47·27 36th 51., long Island City, N. Y. 
Landis & Gyr, Inc., 45 .West 45th St., New York, N. Y. 
Peschel Instrs., Inc., Cape Coral Ind. Park, Box B47, Cape Coral, Fla. 

P 2878 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
S.E.C.S., Inc., 19-5838th St, Long Island City, N. Y. •.••.•.•• p 1234 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. P 987 
Smith, H. H., Inc., B12 Snediker Ave., Brooklyn, N. Y. ........ P 993 
Sterling Instr., 76 E. Second St, Mineola, N. Y. .......... P 1767 
Waldom Electronics, Inc., 4633 West 53111 St, Chicago, III. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. I. 
Adalet Mfg. Co., 4801 West 150th St, Cleveland, Ohio 
Adjustable Bushing Corp., Jl905 Vase St., N. Hollywood, Calif. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Eictrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Atlantic India Rubber Co" 571 W. Polk St., ChicaRo, III. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blinn, Delbert Co., Box 2007, Pomona, Calif. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago, III. 
Century Fastener Corp., 20 Grand Ave., Brooklyn, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Clevite, Cleveland Graphite Bronze, 17000 St. Clair Ave., Cleveland, O. 
Cor~ing Glass Works, Technical Prods. Div., Corning, N. Y. 
Deutsch Fastener Corp., Airport Sta . Box 90925, Los Angeles, Calif. 
Dixon Corp., Metacom Ave., Bristol, R. I. 
Duramic Products, Inc., 430 Commercial Ave., Palisades Park, N. J. 
ECCO Elctrn. CO!!1Ps. Corp., 157 S. MacQuesten Pkwv., Mt. Vernon. N. Y. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., Long Island City, N. Y. 
Engineered Plastics, Inc., 213 Chase St., Gibsonville, N. C. 
English Elec. Co.; Ltd., English Elec. House Strand, london, w.e. 2, Eng. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Fast" Div., 195 Algonquin Rd., Des Plaines, III. 
Fischer Special Mfg. Co., 446 Morgan St., Cincinnati, Ohio 
Fluorocarbon Co., 1754 S. Clementine, Box 3339, Anaheim, Calif. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Gemp Terminals, Inc., 20 Woodworth Ave., Yonkers, N. Y. 
Gillen, J. Co., 2540 South 50th Ave., Cicero, III. 
Great Eastern Metal Prod .. Co., 22 Woodworth Ave., Yonkers, N. Y. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Groov·Pin Corp., 1125 Hendricks Causeway, Ridgefield, N. I. 
Heyman Mfg. Co., East Michigan Ave., Kenilworth, N. J. 
Hi-Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Holmberg, Inc., 20 Melville Pa~k Rd., Melville, N. Y. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Industrial Elctrn. Rubber Co., 8589 Darrow Rd., Twinsburg, Ohio 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Isolation Products, 2387 Adele Ave., Mountain View, Calif. 
Janney Cylinder Co., 7401 State Rd., Philadelphia, Pa. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St., Burlington, Mass. 
Jones, H., Electronics, 3086 N. lima St., Burbank, Cal. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Kelox Inds., 161 Prescott St., E. Boston, Mass. 
Kerrco, Inc., Box 29178, Lincoln, 'Neb. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kopp Glass, Inc., Box 8255, Swissvale, Pittsburgh, Pa. 
Kwikset Powdered Metal Prods., 516 E. Santa Ana St., Anaheim, Calif. 
tav,"i Machine Works, Inc., 4635 W. lake St., Chicago, III. 
Laminated Fabricators, JJ45 San Mateo Ave., San Bruno, Calif. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Matthey Bishop, Inc.,. Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Midwest Molding & Mfg. Co'., Gurnee, III. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
Nor(ich Plastics Corp., 206 Babylon T pke., Roosevelt, N. Y. 
Nutmeg Screw Machine Products, P.O. Box 1470, Waterburv, Conn. 
Nylomatic Corp., )37 Nolan Ave., Morrisville, Pa. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 

Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Porcelain Products Co., 225 N. Patterson St., Carey, Ohio 
Pylon Co., Inc., 51 Newcomb St., Attleboro, Mass. 
R. I. Metpro, Inc., 139 Jefferson Blvd., Wanwick, R. I. 
Red Seal Electric Co., 3835 West 150th Sf, Cleveland, Ohio 
Resdel Corp., Bo~ 2l7J, Rio Grand" N. ), 
Richardson Co., 2640 Lake St., Meliose Pk., III. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 
Richland Glass Co., Inc., Richland, N. J. 
Rogers Corp., Rogers, Conn. 
Rosan, Inc., 2901 West Coast Hwy., Newport Beach, Calif. 
Rostone Corp., Route 52 S., lafayette, Ind. 
St. Mary's Carbon Co., 1939 State Rd., st. Marys, Pa. 
Severna Div., Buni<er·Rhmo Co<p., 45 Glenwood PI., E. Orange, N.J. 
Shamban, W. S. & Co., JJ543 W. Olympic Blvd., Los Angeles, Calif. 
Shur·lok Corp., 1300 E. Normandy PI.; Santa Ana, Calif. . 
Sindair Mfg. Co., Chartley, Mass. 
Southwest Products Co., 1705 S. Mountain Ave., Monrovia, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Spaulding Fibre CQ., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Spring City Electrical Mfg. Co., Hall & Main Sts., Spring City, Pa. 
Stop COmponents Inc., 100 Commercial St., Freeport, N. Y. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Tekna Products Co., 82 st. Paul St., Rochester, N. Y. 
Tri·Point Inds., Inc., One Teflon Way, Commack, N. Y. 
Tridair Industries" 3000 W. Lomita BI., Torrance, Cal. • 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 
Union Carbide Corp., Materials Sys. Div., !O20 W. Park Ave., Kokomo, Ind. 
Union Insulating Co., Box B, Parkersburg, W. Va. 
Western Sky Industries, 21300 Cloud Way, Hayward, Calif. 
Westinghouse Electric Corp., Industrial Plastics Div., . 

1585 lebanon School Rd., W. Mifflin, Pa. 

BUSHINGS, HERMETICALLY SEALED 
American Laya Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N •. I. ...... P 1577 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Sealtron Corp., 188 Reading Rd. at Amity, Cincinnati, Ohio 
United Prods. Co., 451 S. Jefferson St., Oran!e, N. I. 
Alberox Corp., New Bedlordlndl. Pk., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Consolidated Ceramics & Metalizing Corp., Box 352, Jiemington, N. J. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Glass Beads Co., Ceramic Products Div., latrobe, Pa. 
Great Eastern Metal Prod. Co., 22 Woodworth Ave., Yonkers, N. Y. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
lsotronics, Inc., 12 Coffin Ave., New Bedford, Mass. 
Johns·Manville Sales Corp., 22 East 40th St., New York, N. Y. 
Kidco, Inc., Box 278, Medford, N. J. 
tapp Insulator Co., Inc., Radio Specialties Div., 350 Sumner St., LeRoy, N. Y. 
Lundey Associates, Inc., 694 Main St., Waltham, Mass. 
Mitronics, Inc., 132 Floral Ave., Murray Hill, N. J. 
Rosenthal China Corp., 4lJ East 76th St., New York, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, III. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 

BUZZERS-SEE BELLS, BUZZERS. GONGS. 
SIRENS & AURAL WARNING DEVICES 

CABINET COOLERS, BLOWERS & FANS
SEE BLOWERS & FANS 

CABINET PRESSURIZATION SYSTEMS-SEE 
PRESSURIZATION SYSTEMS. EQUIPMENT 
CABINET . 

CABINETS & ACCESSORIES, METAL 
Amco Engineering Co., 7333 W. Ainslie St., Chicago, III. ..... P 574 
Ar~ech Corp., t30 Lincoln St., Brighton, Mass. . . . . . . . . . . . . .. P 1285 
Cabtron Corp., 1057 W. Grand Ave., Chicago, III. ............ P 577 
Chassls·Trak, Inc., 525 S. Webster Ave., Indianapolis, Ind. p 578 
Colburn Instrs., Inc., 354 Coral Circle, EI Segundo, Calif. 
Digital [quip. Co",., 146 Main St., Maynard, Mass. 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. . P 1916,1917 
E1co Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. .. p 898 
Electronic Enclosures, Inc., 225 S. Ayiation Blyd., EI Segundo, Cal. P 579 
Enclosure Corp., 1701 Industrial Blvd., Pennsauken, N. J. . . . . . . P 580 
[quipto Enclosure Systems, 435 Woodlawn Ave., Aurora, III. .. p 581 
Falstrom Co., 174 Falstrom Ct., Passaic, N. I. ......... . . . . . . P 583 
Formica Metal Products Co. Inc., Co",oration Way, Dept. M, Medfonl, Mass. 

p 582 
Ian Hardware MIg. Co., Inc., 47·27 36th St., long Island City, N. Y. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
Morrison Prods., Inc., 16816 S. Waterloo Rd., Cleveland, Ohio P 1259 
Perfection Mica Co., 740 Thomas Or., Bensonville, III, ...•. p \224 
Power/Mate Corp., 163 Clay St., Hackensack, N. I. p.' 2\lI4 
Premier Metal Prods. Co., 337 Manida St., Bronx, N. Y. .... p ",85-
Rosemount Plug·ln Inc., Component Sales, 1416 lebanon Rd., NashYille, Tenn. 
Rotating Components, 1560 Fifth Ave., Bay Shore, N. Y. 
SclentiflC·AUanta Inc., Box 13654, Atlanta, Ga •.. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. 
Scientiflri International Mklg., Inc., Box 181, Sprin2 House, Pa. 
Stantron, Box 9158 VC, N. Hollywood, Calif ... ' ....... . 
Vector Electronic Co. Inc., 12460 Gladstone AVe., Sylmar, Cal. 
Vent·Rak Inc., 525 S. Webster Ave., Indianapolis, Ind. 
Vero Electronics Inc., 176 Central Ave., Farmingdale, N. Y. .. 
Wyco Metal Products, 6914 Beck Ave., N. Hollywood, Calif. . 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Abtronics, Inc., Box 712, Livermo're, Calif. 

P 588 
p 801 
p 589 
p 591 

P 594 
P 595 
P 591 

Accessory Controls & Equip. Corp., 805 Bloomfield Ave., Windsor, Conn. 
Acro Products Corp., 1410 S. Aberdeen St., Chicago; III: 
Akro-Mils Inc., Box 989, Akron, Ohio 
Alga, 50 Schrieffer St., S. Hackensack, N. J. 
Alloys Unlimited, Inc., 16661 Ventura Blvd" Encino, Cal. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 



Anc~Specialty Mfg. Co., 300 Hollisrer Rd., Teterboro, N. J. 
Apabouser Corp. of N. E., 1312 Boylston St, Boston, Mass. , 
BfC.Bernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa. 
8 & P PrtcIslon Shlet Metal Fabricators, 709 E. Nlelds St, W. Chester, Pa. 
Baker Co., Inc., 106 Grantte St., Biddeford, Me. 
BaUonoff Metal Products Co., 14055 Cedar Rd., Cleveland, Ohio 
Baltic Metal Products Co.,120 Sutton St, Brooklyn, N. 'I. 
Barnes Englnearing Co., 3012 S. HaUaday St., Santa Ana, Calif. 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Ohio 
Bay Products, Somerset & Gurney SIs., Philadelphia, Pa. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Binary E1ctm~ of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bingham, J. F. Mfg. Co., 69 Bay State Rd., Lawrence, Mass. 
Blickman, s., Inc., 201 Gregory Ave, Weehawken, N. J. 
Bogen Communications DIv., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Bossert Mfg. Co., 1030 OsweRO St., Utica, N. Y. 
Brooks & Perkins, Inc., 1950 W. Fort St, DetroR, Mich. 
Bud Radio, Inc., 4605 East 3S5th St, Willoughby, Ohio 
Buffalo Forge Co, 490 Broadway, Buffalo. N. Y. 
CaIHomla Chassis Co., 5445 E. Century Blvd., LjIIWOOd, Cilif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Columbia-Hallowell, Dlv. Standard Pressed Steel Co., Hatfield, Pa. 
Continental X·Ray Corp., 1536 Clybourn Ave., Chicago, III. 
Cook, T. N., Inc., 3520 E. Fulton St., Columbus, Ohio 
Custom Metal Prods., 200 Broadway, Garden CRy Pk., N. Y. 
Dahlstrom Mfg. Corp., Special Prods. Div., Jamestown, N. Y. 
Daneo Metal Products, Inc., 24020 Detrott Rd., Westlake, Ohio 
Dolin Metal Products, Inc., 315 Le,ington Ave., Brooklyn, N. Y. 
Donnelly Manufacturing Co., P. O. Box 71, Waltham, Mass. 
E1actrical Security Div., 1524 E. 14 Mile Rd., Madison HRis., Mich. 
Equipto Div., Aurora Equipment Co., 225 S. Highland Ave., Aurora, II. 
Erie Artisan Cqrp., 11400 Madison Ave., Cleveland, Ohio 
Eugene Engineering C~, Inc., 50 Church St, Rockland, Mass. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Feiner, P. &.Sons, Inc., 522 West 45 St, New York, N. Y. 
GAF Corp, 140 WeSt 51 St, New York, N. Y. 
General Metals, Inc., 2200 Fairfax Rd., Greensboro, N. C. 
Golden, I. Corp., 1054 38th St., Broo~yn, N. Y. 
Golding Mfg. Co.; 90 Porete Ave., N. Arlington, N. J. 
Goldsman, Inc., 1328-34 N. 4th St, Philadel pIIia, Pa. 
Grantte State Machine Co., Inc., 124 Joliette St., Manchester, 'N. H. 
Gull Aerospace Corp., 5440 Alder, Houston, Tex. 
Gyrotronics, Inc., 3500 Sunset Ave., Asbury Park, N. J. 
Hake Products, Inc., 6152 Wasigo Dr., Cincinnati,)lhio 
Hammond MIg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Heeger, Inc., 729 Ceres Ave., Los Angeles, Cain. 
High Voltage Engrg. Corp., S. Bedford St, Bu~ington, Mass. 
Hoffman Engrg. Co., 9th & Tyler SIs., Anoka, Minn. 
Holbrook·Merrill Co., 11SO Kifer Rd., Sunnyvale, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
Honeywell, Apparatus Cont Div., 2701 Fourth Ave .. s., Minneapolis, Minn~ 
Hughes·TreiUer Mig. Corp., 300 Endo Blvd., Garden CRy, N. Y. 
Ingersoll Products, 1000 West l2Dlh St., Chicago, III. 
Janitrol Aero DiY., 4200 Surface Rd .. Columbus, Ohio 
Kee~ F. D. Mig. Co., 700 Park Ave., Beatrice, Neb. 
Kinetron· Corp., 1416 Roller Rd., Asbury Park, N. J. 
Kirk & Blum Mfg. Co., 3120 Forrer St, Cincinnati, Ohio 
Kulicke & Sofia Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
LMB Heeger, Inc., 729 Ceres Ave., Los Angeles, Cain. 
Lear Siegler, Inc., 3f7l S. Bundy Dr., Santa Monica, CaIH. 
Lindsay Structull!, 1360 Edgar St, Evansville, Ind. 
Lynch, R. H. Mig. Co., 7831 E. Arroyo Dr., S. San Gabriel, CalK. 
Lyon Metal Products, Inc., 47 Railroad Ave., Aurora, ill. 
Machinery Electrification, Inc., 56 Hudson'St., Nortliloro, Ma~ 
Met-l·Wood Corp., 6755 West 65th St, Chicago, III. 
Metal-Craft, Inc., Box 296, Wayne, N. I. 
Metal WOIks, Inc., 9th & Jefferson, Hermann, Mo. 
Metalcralt, Inc., Roosevelt field, Garden City, N. Y. 
Mid·West Metal Products, Inc., 450 E. Donoven Rd., Kansas City, Kans. 
Middletown Mfg. Co., 27 Stack St, Middletown, Conn. 
Midget Louver Co., 800 Main Ave., Norwalk, Conn. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Muckle Mfg. Co., 334 Medford, Owatonna, Minn. 
"eumade Products Corp., 720 White Plains Rd., Scarsdale, N. Y. 
Newcomb Audio Products Co., 12881 Bradley Ave., Sylmar, Calif. 
Ohmsrt Corp., 4241 Allendorf Dr., Cincinnati, Ohio 
Panelgraphic Corp., Box 254, Caldwell, N. J. 
Par·Metal Products DIv., 32-62 49th St, Long Island City, N. Y. 
Photo Chemical Prods. of Calif., 1715 Berlleley, Santa Monica, CaIH. 
Procedyne Corp., 221 Somerset St, New Brunswick, N. J. 
Proto Tool Co., 2209 Sante Fe Ave., Los Angeles, CaIH. 
REF Dynamics, 393 Jericho Tpke., Mineola, N. Y. 
Republic Steel Corp., Bill 6778, Cleveland, Ohio 
Riester & Thesmacher CO., 1526 West 25th St, Cleveland, Ohio 
Rotary Co., Inc., 1746 Dale Rd., Buffalo, N. Y. 
Spring City Electrical Mfg. Co., Hall & Main SIs., Spring CRy, Pa. 
Standard Cabinet Co., Inc.,392 Minnlslnk Rd., Totowa, N. l> 
Stanley Industrial Hardware Dlv., Stanley Works, New Britain, Conn. 
Stop CDrnponents:lnc., 100 Commercial St., Freeport, N. Y. 

, Strandberg Engrg. Labt, Inc., 1001 S. Elm St., Greensboro, N. C. 
Slreube Mfg. Co., Box 69, Waynesboro, Pa. 
Strom Communications Corp., 10th & Walnut SIs., Chester; Pa. 
Sturdilite, Plainwell, Mich. 
Su~e Corp., Suckle & National H~, Pennsauken, N. J. 
Superior SWitchboard & DeviCes Div., Box 590, Canton, Ohio 
TA Mfg, Corp;, 4625 Alger St., Los Angeles, Calif. 
Tafla! Electronics, Inc, 27·01 Brooklyn-Queens Expwy., W .. Woodside, N. Y. 
Taylor Instr. Process Control DIv., 95 Ames St, Rochester, N. Y. 
Tecb-Etx:h, Inc., 10 Indu,strial Park Rd., Hil1Rham, Mass. 
Technical Material Corp" Box 142, Mamaroneck, N. Y. 
Templet Ind., Inc., 201 E. Bethpage Rd., Pleinview, N. Y. 
Tltx:hener, E.H. & Co., ,8 Tljl:henei PI., Binghamton, N. Y. 
Van Waters, & Rogers, P.O. Box 3200, Sari Francisco, Calif. 
Waber Electronics, Inc.,,2ooo N. Second St, Philadelphia, Pa. 
Warwick Products Co., 7909 Rockside Rd., Independence, Ohio 
WItson Mig. C~, Inc., 800 Taylor St., jamestown, N. Y. 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. , 
York Metal Pro~, Inc., 34-20 12th St., Long Island City, N. Y. 
Zero MIg. Co., 1121 Chestnut St, Burbank, CaIH. 

CABINOS. BLOWER-5EE CABINOS & 
ACCESSORIES. METAL 

CAB INnS. MnAL SHIELDED 
Amcl Enlfnttrint: C~, '/333 W. Ainslie St, Clicap, III ••.•• p 574 
Gabtron ClIP. 1057 W. Gnld Ate" Chlcap, tH, ...•..••..•• p 577 
Collum InSlrt, Inc., 354 Coral Circle, EI SlIUlde, CalB. 
DiJJtal Eqltp. C ... , 14& Main St, Mayan, Mass. 
Electronic Enllosures, Inc., 225 S. Avlatlln Blvd., Et SqUlldo, Cal p 579 
hellsll1 CIIIII., 1781 tllllustrill 81111., Pennauk •• , N. J. ••.•.• p 580 
Falslnm Co., 174FaIstrom Ct, Passal~ II. J. oO . oO oO .. . . .. p 583 
lin tllnIwlIre IIfI. ca., InL, 47-D 38111 St, lalli till.d City, N. Y. 
Perf.ctloa Mica Co., 740 DOIIII Dr, Bansonville, DL ••••••• p 1224 
ScaIdIe IIfI. Carp., "81 Mollarey Pass Id., Mlntere, Pan, CltW. p 586 
Sclenliftri Internltilnal Midi., tIC., Box 181, SDrilll HDUII. Pl... p 589 
SkyjJII III., Rlwtr Rd., Plrt Jeni, N. Y. oO............... p 590 
Tech.'cat Wire Predicts, Inc., 129 Dermody St, CreDford, N. 1 p 1235 
Vlnt·1Iak Inc., 525 S. Webstar Ave., tnd_"ls, tn. 
Abllon Precision Mfg. Corp., 540 Casanove St, Bronx, N. Y. 
Ainslie Corp., 531 Pond St, S. Braintree, Mass. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 
Amerind-MacKlssic, Inc., Box lll, Parkerford, Pa. 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
B & P Prtc~ion Sheet Metal Fabricators, 709 E. Nields St, W. Chester, Pa. 
Beltic Metal Products CO.,120 Sutton St, Brooklyn, N. Y. 
Barnes Engineering Co., 3012 S. Halladay St, Sante Ana, CaIH. 
Binary Elctrns. of Calif., 1429 N. State College Blvd, Anaheim, Calif. 
Bossert Mig. Co., 1030 Oswego St, Utica, N. Y. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Bud Radio, Inc., 4605 East 355th St, Willoughby, Ohio 
Cenoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Craig Systems Corp., 360 Merrimack St., Lawrence, Mass. 
Custom Metal Prod~, 200 Broadway, Garden City Pk., N. Y. 
Daneo Metal Products, Inc., 24020 Detroit Rd., Westlake, Ohio 
Donnelly Manufacturing Co., P. O. Box 71, Waltham, Mass. 
Eugene Engineering Co., Inc., SO Church St, Rockland, Mass. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Golding Mig. C~, 90 Porete Ave., N. Ariington, N. J. 
Hammond Mfg. Co: Ltd., 394 Edinburgh Rd. N., Guelph, Ont Can. 
Heeger, Inc., 729 Cares Ave., Los Angeles, CaIH. 
Hoffman Engrg. Co., 9th & Tyler Sts., Anoka, Minn. 
Honeywell, Apparatus Cont DiY" 2701 Fourth Ave., 5., Minneapolis, Minn. 
Keystone E1ctms. Corp., 49 Bleeker St" New York, N. Y. 

..- Kirk & Blum Mfg. Co., 3120 Forrer 51., CinCinnati, Ohio 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
LMB Heeger, Inc., 729 Ceres Ave., Los Angeles, Calif. 
lectro Magnetics Inc., 6056 W. Jefferson Blvd .. Los Angeles, Cal. ' 
Lindsay Structure, 1360 Edgar St., Evansville, Ind. 
Magnetic Metals C~, Hayes Ave. at 21st St:, Camden, N. J. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Metalcraft, Inc., Roosevelt Field, Garden City, N. Y. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
REF Dynamic~ 393 Jericho Tpke., Mineola, N. Y. 
R~ster & Thesmacher Co., 1526 West 25th St., Cleveland, Ohio 
Self.Tronic Prods. Co., Inc., 138 31st Rd., flushing, N. Y. 
Shielding Corp, 345 New Albany Rd., Morristown, N. J. 
Suc~e Corp., Suckle & National Hwys., Pennsauken, N, J. 
Superior SWitcllboard & Devices Div., Box 590, Canton, Ohio 
Taffet Electronics, Inc, 27·01 Brooklyn-Oueens Expwy., W., Woodside, N. Y. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
WItson Mfg. Co., Inc., 800 Taylor St, Jamestown, N. Y. 
WelexElectronics, Box 986, SIlver Spring, Mil. 
Zero MIg. Co., 1121 Chestnut St, Burbank, Calff. 

CAiINETS. PLASTIC 
Cabtroa Clrp., 1057 W. Grand An, Chicago, In. 
Slydyne tnc., RIter Rd., Plrt Jen!, flY .. coO............. p 590 
SIIItb, H. H., Inc., 812 Snediklr Ate., Braoklp, N. Y. 
Waldo. Electronica, Inc., 4&33 WHI 53r. St, Chil:ap, HI. 
Ace Plastic Inds., Inc., 99 Dover St., Somerville, Mass. 
Akro-Mils Inc., Box 989, Akron, Ohio 
Althor Products, 2260 Benson Ave., Brooklyn, N. Y. 
Applied Design Co. Inc., 2461 Sheridan Dr" Tonawanda, N. Y. 
Ballonoff Metal Products Co., 14055 Cedar Rd., Cleveland, Ohio 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. J. 
Central Plastics Dists. Co., 527 S. Wells St., ChicaRO, III. 
Comco Plastics, Inc., 98-36 C Jamaica Ave., Richmond Hill, N. Y. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Ed,craft Inds., Inc .. 620 Commerce Rd" Linden, N. J. 
E1jay Corp., 9062, Old Annapolis Rd., Columbia, Md. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Franklin Fibre-lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Keystone Elctms. Corp., 49 Bleeker St., New York, N. Y. 
Kulicke & Sofia Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
Ny-Glass, Inc., 7314 E. Madison St, Paramount Calif. 
Romar Ptastlcs, Inc., 1311 East Main St, St Charles, III. 
Stahlin Brother~ Inc., 500 Maple St, Belding, Mich. 
Suckle Corp., Suckle & National Hwys" Pennsauken, N.J. 
Trans-Aire E1ct~, Inc., 85lJenton Ave., New Hyde Park, N. Y. 
Warwick Products Co., 7909Rockslde Rd., Independence, Ohio 
Waters Conley Co., Inc., SOl 1st Ave., N.W., Rochester, Minn. 

CABINOS. SLIDING DRAWER 
AllcaEllgineeriJIg Ct, 7333 W. AlnslleSt, ClIicagt, til. 
End_ Cor;., 1701 Industrial Blvd., Pennsaukln, N. J. .••••• p 580 
PremIer MIIalPrItlL Ca., 337 Manida St,tIrenr, N. Y •• oO... p 585 
Sclllbe MIg. Clrp, "81 Monterey Pass Rd., Mollerey Park, CaIB. 
Sclolllilll-Atlalle 1111., lu 13854, AIIIIIII, Ga. .. ......... oO. 'p 588 
ScleRliliI Data Syste., tnc., 701 S. AvlailIIII Bt., B _ada, Cal p 801 
Stantroa, BuII58 ¥C, N. Haltywlld, CaIn .............. oO. p 591 
Wyco Metal Prollacts. 6914 BlCk Ave, II. Holtyweld, CalB, • • • p 591 
Accuride Div., 12311 S. Shoemaker Ave., Santa Fe Springs, CaIH. 
Acro Products Corp., 1410 S. Aberdeen St, Chicago, III. 
Akro-Mils Inc., Box 989, Akron, Ohio ' 
BFC-8ernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa. 
B.J.M. Co., San Juan Darlington, Santurce; Puerto Rieo 

CABLE, AUDIO 

Banonoff Metal Products Co., 14055 Cedar Rd., Cleveland, Ohio 
Bay Products, Somerset & Gurney ~, Philadelphia, Pa. 
Blickman, s., Inc., 201 Gregory Ave., Weehawken, N. J. 
Bossert Mig. Co., 1030 OsweRO St, Utica, N. Y. 
Bud Radio, Inc., 4605 East 355th St, Willoughby, Ohio 
Eugene Engineering ~, Inc., 50 Church St, Rockland, Mass. 
Hake Products, Inc., 6152 Wasigo Or., Cincinnati, Ohio 
Janel, Inc., 226 Main Ave., Sti~ing, N. J. 
Kulicke " Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Cain. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Neumade Products Corp., 720 White Plains Rd., Scersdale, N. Y. 
Riester & Thesmacher Co., 1526 West 25th St., Cleveland, Ohio 
Sturdllite, Plainwell, Mich. 
Suc~e Corp., Suckle & National Hwys., Pennsauken, N. J. 
Taylor Millwork & Stair Co., Jnc., 1305 WHI 132 St, Gardena, Calif. 
Warwick Products Co., 7909 Rockside Rd., Independence, Ohio 
Waters Conley Co., Inc., 5011st Ave., N.W., Rochester, Minn. 
Workplace Systems, Inc., 370 Commercial St, Manchester, N. H. 
Zero Mfg. Co., 1121 Chestrwt St, Burbank, Galff. 

CABINns. SPEAKER-SEE ENCLOSURES. 
SPEAKIR 

CABINnS. WOOD (EXCLUDING KITS) 
Relit! Ct, Dept. 180, BIllion Hnr, M'1IIh. 
A. C. Electronics C~, 11766 W. Pico Blvd., Los Angeles, CaIH. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Automatic Radio Infl., 2 Main St, Melrose, Mass. 
BJ.M. Co., San Juan Da~ington, Santurce, Puerto Rico 
Bogen Communications Div., Lear Siegler, Inc., Box SOO, Paramus, N. J. 
Cambridge Pattern Works, Inc., 55 First St., Cambridge, Mass. 
Components Specialties, Inc., 101 Buffalo Ave., Fll!eport, N. Y. 
Furniture Craftsmen, 3596 Alpine Rd., N. W., Grand Rapids, Mich. 
Karlson Research & Mfg. Dlv., 388 Peninsula Blvd., Hempstead, N. Y. 
Kulicke & Sofia Inds., Inc., 135 Commerce Dr., fort Washington, Pa. 
Lowell Mfg. Co., 3030 Laclede Station Rd., St. Louis, Mo. 
Mejor Electronics Corp., 649 39 St., Brooklyn, N. Y. 
Mid-West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Radio-Matic of America, Inc., 760 Ramsey Ave., Hillside, N. J. 
Ruxton E1ctrilS. Co., 2420 N. Rosemead Blvd., S. EI Monte, Calif. 
Taylor Millwork & Stair Co., Inc., 1305 West 132 St, Gardena, Calif. 
Wald Sound, 11131 Dora St, Sun Valley, CaIH. 
Warwick Products Co., 7909 Rockside Rd., Independence, Ohio 
Waters Conley Co., Inc., SOl 1st Ave., N.W., Rochester, Minn. 
Wellcor, Inc., 121"'18 N. Wells St., Chicago, III. 

CABLE. AUDIO 
Alp. Wire DIY., Lerat Clrp., 71t LijgerwtOd AVI., E1izabllh, N. J. p 2923 
Belden Cerp., Box 5078A, C'il:age, tiL oO ............. oO... P 2924 
CaI_ CallI. r. Wlra Ce., 1100 N. lifer Rd., Rifer Grovl, til. • . p 2929 
C_ldated Wire • AISOIS. Carps., 1635 S. Clinlan St, Chlcagl, til. 

p 2932 
DaIIlm Elctrnl. r. CallIe COIJ" 2380 Hoffman St, Bronx, H. Y. . . p 2935 
DnrIIon WIre r. Cable Ct., 3333 West Ohio St, C.i1:aRO, til. 
GC EIIctronlll, Dept 1fl.1, 4tII S. W,.an St, Rolkf,rd, ilL 
8ImIt Bctm. r. Callie Cup., 24 Clntrol Dr. Far_inldal., N. Y. p 2952 
ITT WIn r. CUll DIY., 172 SII~illl St .. ClinIIn, Mas~ 
IJtI.Trelics, 6225 Buora Rd., Talede, Ohll . . . . • • . . . • . . . . p 984 
Marke~ L Frank, & Sons, Scholl La., Norristow .. Pa. . . . . . . . .. p 2957 
Plastollt Corpllltion, 42-81 24th St, lalli Island City, H. Y.. . • . p 2964 
.... Indlstries till., 17112 Alrplrt 1IwJ., Talede, O.ia 
Rye lldustr/u Inc., 125 Spnlll' PI, MllllllrIIIlCk, II. Y. 
SUIIIn Wire & Cable DIY., 215 N. hute 303, Clngers, N. Y. .". p 2966 
Standl~ WIre r. Cable ca., 344D Omland Ate, Las Angelel, Cat. p 2967 
TlIISOlite DIY., W, Mill St, Tarrytown, N. Y. . ............ oO. p 2968 
IftItInlr Wire & Cable Cor •• 13181 Sherman Way, N. HOniW1lld, CalW. 

p 2971 
Action Systems Co., 34 Cambridge St, Meriden, Conn, 
Advance Ross Electronics Corp., 135 S. La Salle St., Chicago, III. 
Akron Wire & Rubber Co., Inc., lOS Schmitt Blvd., Farmingdale, N. Y. 
American E1ee. Cable ~, 181 Appleton St., Holyoke, Mass. 
Apex Wire & Cable Corp., 380 Vanderbilt Motor Pkwy., Hauppauge, N. Y. 
Applied Electro Mechanics Inc., 235D Duke St, Alexandria, Va. 
Atias Wire & Gable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Berkshire Technical Prods., Inc., Box 60, RD 1, Reading, Pa. 
Bimbech Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brand-Rex DIv, Box 498, Willimantic, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia; Pa. 
Cable Electric Prodt, Inc., 234 Daboll St, Providence, R. I. 
Calcon Mfg. Corp., 100 Oakland Ave., Washington, Pa. 
Carol Cable Co., Box 68, Pawtucket R.t. . 
Carol Cable Co. West 1747 Flower St., Glendale, CaIW. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Connecticut Consolidated Inlis., Inc., 60 Cambridge St., Meriden, COnn. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, cain. 
Continental Will! & Cable, Bill 1863 Gulton Rd., York, Pa. 
Dielectric Materials Co., .1811 W. Bryn Mawr Ave., Chicago, III. 
Eby Sales Co., 1305 Archer Ave., Jamaica, N. Y. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
General Cable Corp., 733 Third Ave., Naw York, N. Y. , 
G. t C~, Wire & Cable Dept, 1285 Boston Ave., Bridgeport, Conn. 
General Ridio Company, 300 Baker Ave .. W. Concord, M8S$. 
Goll!, W. L & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
H & 5 Wfre Cutting-Service, Inc., 42 East,I2th. St., New York, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Judd Wire DIv., S. Bedford St, Buriington, Mass. 
Lenz Electric Mfg. Co., 1751 N. Western Ave., ChicaRO; III. 
LevRon Mfg. Co., Inc., 236 Greenpojnt Ave., BroOklyn, N. Y. 
M'lCIDdot tnc., 220 Pasedena Ave., S. Pasadena, Cal. 
MUIer Bectric Co., Box 231, Woonsocket, R. I. 
Mohawk Wire & Cable Corp., Bo, 707, Leominster, Mess. 
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CABLE, AUDIO (Cont'd) 

NRA, Inc., 12,Nevada Dr., New Hyde Rark, N. Y. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Pace Wire & Cable Corp., 3590 Oceanside Rd" Oceanside, N. Y. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Philmore Mfg. Co., Inc., l3Q.01 Jamaica Ave., Richmond Hill, N. Y. 
Plastic Wire & Cable Corp., [Main St., Jewett City, Conn. 
Prestolite Wire & Cable Div., P.O. Box 649, Port Huron, Mich. 
Rhode Island insulated Wire Co., 50 Burnham Ave., Cranston, R. I. 
Rockland Insulated Wire & Cable Co., Inc., ,36 Main St., Haverstraw, N. Y. 
Rodda Co., Inc., 1005 Martin Ave., Santa Clara, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Superex Electronics Corp., 4·6 Radford Place, Yonkers, N. Y. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
3M, Co., 3M Center, St Paul, Minn. 
Tri·State 'Elctrns. Corp., Broadway & JeffersonSts., Camden, N. 1. 
Waber Electronics, Inc., 2000 N. Second, st., Philadelphia, Pa. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

CABLE, BATTERY BOOSTER 
Belden Corp., Box 5010A, Chicago, III. 
Coleman Cable & Wire Co., 1900 N.River Rd., River Grove, III. 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. . . p 2935 
Dearborn Wire & Cabla Co., 3333 West Ohio St, Chicago, III. 
m Wire & Cable Div., 172 StarlingSt.; Clinton"Mass. 
Lab·Tronics, 6225 Benore Rd., Toledo, Ohio . .. . . . •. . . . .. . p 985 
Mueller Electric Co., 1589 H East 31st St, Cleveland, Ohio . p 924 
Rowe Industries Inc., 1702 Airport Hwy." Toledo, Ohio 
Standard Wire & Cable Co., 3440 Overland Ave., Los Angeles, Cal. 
Apex Wire & Cable Corp., 380 Vanderbilt Motor Pkwy., Hauppauge, N. Y. 
Alias Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Berkshire Technical Prods., Inc., Box 60, RO 1, Reading, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Carol Cable Co., Box 68, Pawtucket, R. I. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Rhode Island insulated Wire Co., 50 Burnham Ave., Cranston, R. I. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. 1. 
Western Insulated Wire Co., 2425 E. 30 St., Los Angeles, Calif. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

CABLE. COAXIAL 
Alpha Wire Div., Loral Corp., 711 Lidgerwood Ave., Elizabeth, N. J. p 2923 
Belden Corp., Box 5070A, Chicago, III. .................... P 2924 
Clcoil Corp., 9324 Topanga Canyon BI., ChatsWorth, Calif. 
Clmco Wire l Cable Co., 250 W. Crescent Ave., Allendale, N. I. p 2926 
Cinch·Graphik, 200 S. TurnbUll Canyon Rd., City of Industry, Calif. 
Cinch Mfg. Co., 1501 Morse Ave., Elk Grove Village, III. 
Cinch·NuLlne, 1015 South 6th St, Minneapolis, Minn. 
Coleman Cable & Wire Co., 1900 N. River Rd., River Grove, III. .. p 2929 
Columbia Wire Products Co., 4045 N. Rockwell St, Chicaga, III. p 2930 
Consolidated Wire & Assocs. Corps., 1635 S. Clinton St., Chicago, III. 

p 2932 
Control Prods. Corp., 4431 W. Division St., Chicago, III. 
Daburn Elctrns. & Cable Corp., 2360 Hollman st" Bronx, N. Y. . . p 2935 
Dearborn Wire & Cable Co., 3333 West Ohio St" Chica~o, In. ' 

p 2944,2946"<951 
Dynatronic Cable Engrg. Corp., 136 San Fernando Rd., Los Angeles, CalR. 

p 2933 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. p 1667 
ITT Wire & Cable Div., 172 Sterling St., Clinton, Mass. .... ..P 2955 
Markel, l. Frank, & Sons, School La., Norristown, Pa. . . . . . . . .. p 2957 
National Wire & Cable Corp., 136 San Fernando Rd., 

Dept EEM, Service Div., Los Angeles, Cal. ...... p 2958,2960,2961 
Plastoid Corporation, 42-61 241h st., Long Island City, N. Y.. . . . p 2964 
Plaxial Cable Dept., 70 laconnet St., Newton Highlands, Mass. 
Precision Tube Co. Inc., Church Rd. & Wissahickon ftve., N. Wales, Pa. 

Rowe Industries Inc., 1702 Airport Hwy., Tolello, Ohie 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 

p 2965 

Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y. .. p 2966 
Standard Wire & Cable Co., 3440 Overland Ave., Los Angeles, Cal. p 2967 
Tensolite Div., W. Main st., Tarrytown, N. Y. 
Times Wire & Cable, 358 Hall Ave., Wallingford, Conn. ........ p 2969 
Uniform Tubes Inc., COllegeVille, Pa •.•. : ....•........ , . . .. p 2970 
Virginia Panel C.rp., Box 1106, waynesboro, Va. 
Advance Ross Electronics Corp:, 135 S. La Salle St, Chicago, III. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Ameco, Inc., Box 13741, Phoenix, Ariz. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Elec. Cable Co., 181 Appleton St., Holyoke, Mass. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal .. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Atias Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Berkshire Electric Cable Co., Leeds, Mass. 
Berkshire Technical Prods., Inc., Box 60, RD 1, Reading, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brand·Rex Div., Box 498, Willimantic, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St, London, Eng. 
Calcon Mfg. Corp., 100 Oakland Ave., Washington, Pa. 
Carol Cable .Co., Box 68, Pawtucket, R. I. 
Carol Cable Co. West, 1747 Flower St, Glendale, Calif. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Cerro Wire & Cable Co., 285 Nicoll St, New Haven, Conn. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Columbia Electronic Cables, Box231. Woonsocket, R.I. 

. Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Continental Wire & Cable, Box 1863 Gulton Rd., York, Pa. 
Decibel Products, Inc., 3184 Quebec St, Dallas, Tex. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
Eagle·Plcher Inds., Inc., uC" & PorterSts., Joplin, Mo. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
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General Cable Corp., 733 Third Ave., New York; N. Y. 
G. E. Co., Wire & Cable Dept., 1285 Boston 'Ave., Bridgeport, Conn. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gore, W. l. & Associates, Inc., 555. Paper Mill Rd., Newark, Del. 
Hatfield Wire & Cable Div" 360 Hurst St., Linden,N. J. 
Hitemp Div., 1200 Shames Dr., Westbury, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Inso [Iectronic Prods., Inc., 103 Park Ave., Nutley, N. J. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Jefferson Cable Corp., 181 Greenwood St., Worcester, Mass. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
Judd Wire Div., S. Bedford St., Burlington, Mass. 
Lenz Bectric Mfg. Co., 1751 N, Western Ave., Chicago, III. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Maspro Co., Inc., Asada, Nissin, Nagoya·Shigai, Japan 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Mohawk Wire & Cable Corp., Box 707, Leominster, Mass. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
New England Electri~ Wire Corp., 367 Main St., Lisbon, N. H. 
Paraplegics Mfg. Co., Inc.,304 N. York Rd., Bensenville, III. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Philadelphia Insulated Wire Co., 333 New Albany Rd, Moorestown, N. J. 
Physical Sciences Corp., 312·314 E. Live Oak Ave., Arcadia, Calif. 
Prodelin, Inc., Box 131, Hightstown, .N. 1. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. 1. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 
Rockland Insulated Wire & Cable Co., Inc., 36 Main St., Haverstraw, N. Y. 
Rodda Co., Inc., 1005 Martin Ave.; Santa Clara, Calif. 
Rome Cable, Rome, N. Y. ' 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Siemens America, Inc., Telecom Div., 350 Filth Ave., New York; N. Y. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Superior Insulated Wire Corp., Box 188, Stony Point, N. Y. 
Thermal Wire & Elctrns. Corp., Keelers Bay, S. Hero, Vt. 
Thermax Wire Corp., 32·0Hinden PI., Flushing, N. Y. 
Thermotronic Devicess Inc., Forest & Hector Sts., Conshohocken, Pa. 
Tri·Stale Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Wald Sound, 11131 Dora St., Sun Valley, Calif. 
Wirecraft Products, Inc., Route 9, West BrOOkfield, Mass. 

CABLE. CONTROL-SEE CABLE. 
MUL TlCONDUCTOR 

CABLE.· DIAL-SEE CORDS' AND CABLE. 
DIAL DRIVE 

CABLE FAULT LOCATOR5-$EE LOCATORS, 
CABLE & LINE .FAULT 

CABLE. FLAT. COLLATED !FLAT OR ROUND 
CONDUCTORS) . 

Belden Corp., 80x 507DA, Chicago, III. .................... p 2924 
Clcoil Corp., 9324 Topanga Canyon BI., Chatsworth, Calif. .... p 2925 
Columbia Wire Products Co., 4045 N. Rockwell St" Chicago, III. 
Daburn E1ctrns. & Cable Corp., 2360 Hollman St., Bronx, N. Y. . . p 2935 
Dearborn Wire & Cable Co., 3333 West Ohio St, Chica~o, III. .. p 2939 
Garrett E1ctrns. & Cable Corp., 24 Central Dr., Farmin~dale, N. Y. 
Intercontinental Harness & Cable Co., 31 W. Mall, Plainview, N. Y. p 2956 
Jan Hardware Mfg. Co., Inc., 47·27 36th St., Long Island City, N. Y. 
Saxton Wire & Cable DiY., 215 N. Route 303, Congers, N. Y.. . . .. p 2966 
standard Wire & Cable Co., 3440 DverlanUve., Los Angeles, Cal. 
Tapeswitch Corp. of America, 320 Broad HollOW Rd., Farmingdale, N. Y. 
Tensolite Div., W. Main St, Tarrytown, N. Y. 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. J. 
Aerospace Systems, A Teledyne Co., 1007 East 10th St., Fairmont, Minn. 
American Elec. Cable 'Co., 181 Appleton St., Holyoke, Mass. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Automatic Die Cutting Machine Co., 149 Church St., New York, N. Y. 
Berkshire Technical Prods., Inc., Box 60, RD 1, Reading, Pa. 
Brand·Rex Div., Box 498, Willimantic, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calif. 
Cerro Wire & Cable Co., 285 Nicoll St., New Haven, Conn. 
Chester Cable Co., Oakland Ave., Chester, N. Y. , 
Digital Sensors, Inc., 4127 N: Figueroa St., Los Angeles, Calif. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Gavitt:Wire & Cable Div., Amerace Esna Corp., Brookfield, Mas~ 
General Circuits, Inc., 95 Mt.Read Bl.d., Rochester, N., Y. 
H & S Wire Cutting Service, Inc., 42 East 121h St.; New York, N. Y. 
International Wire Prods. Corp.,. 500 W. Main St., Wyckoff, N. I. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Judd Wire Div., S. Bedford st., Burlington, Mass. 
lance Inds., Box 4156, Sylmar, Calif. 
Lane Inds., Electronics Div., 7254 Atoll Ave., N., N .. HollyWood, Calif. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago,lII. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Montgomery Co" Windsor Locks, Conn. 
NRA, Inc., 12 Nevada Dr., New Hyde Park,N. Y. 
Okonite Co., 220 Passaic St., Passaic, N. 1. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 
Rhode Island Insulated Wire Co., 50 Burnham Ave., Cranston,. R. I. 

. Rowe Engravers, 68 Union Ave., Clifton, N. 1. 
Sanders Assocs., Inc., flexprint Prod. Div., Grenier Fld.,Manchester, N. H. 
Schjeldahl, G. T. Co., Electric.1 Prods Div., Box 170, Northfield, hlinn. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, MaSS. 
Spectra·Strip Corp" P.O. Box 415, Garden Grove, Calif. 
Thermax Wire Corp., 32·02 Linden PI., FJushing, N. Y. 

CABLE. FLAT. ETCHED 
AI,ha Wire Div., loral Corp., 711 Lidgerwood Ave., Elizabeth, N.l. 
Belden Corp., Box 5070A, Chicago, III. 
Cicoil Corp., 9324 Topanga Canyon BI., Chatsworth, CaIR. ..,. p 2925 
ConSOlidated Wire & Assoct corps" 1635 S. .C!intonSt" Chizago, !II: 

Dynatronic Cable E~grg. Corp., 13& San Fernando Rd., los Angeles, Calif. 
p 293.3 

Garrett Elctrns. & .Cable Corp., 24 Central Dr.; Farmin~dale, N. Y. ' 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y.. . .. p 2966 
Standard Wire & Cable Co., 3440 Overland Ave., Los Angeles, Cal. 
Tensolite Div., W. Main St, Tarrytown, N. Y. 
Westinghouse £lee. Corp., Camp. & Materials, 3' Gateway Ctr., Piftsburgh, Pa. 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. 1. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Berkshire Technical prods., Inc., Box 60, RD 1, Reading, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Buckbee·Mears Co., 245)East6th St.; St. Paul, Minn. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Calcon Mfg. Corp., 100 Oakland Ave., Washington, Pa. 
Cerro Wire & Cable Co., 285 Nicoll St., New Haven, Conn. 
Digital Sensors, Inc., 4127 N. Figueroa St., Los Angeles, Calif. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Flexprint Div" Sanders Assocs., Inc., Grenier Field, Man.cfiester, N. H. 
Gavitt Wire & Cable Div., Amerace Esna Corp., Brookfield, Mass. 
Gore, W. l. & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hitemp Div., 1200 Shames Dr., Westbury, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Lane Inds., Electronics Div., 7254 Atoll Ave., N., N. HollyWood, Calit 
Leviton Mfg. Co., Inc., .236 Greenpoint Ave., Brooklyn, N. Y. 
Metal Ceram, Inc., 17 N.West St., MounLVernon, N. Y. 
Methode Electronics, Ine., 7447 W. Wilson Ave., Chicago, III .. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, .Cal. 
Okonite Co., 220 Passaic St, Passaic, N. 1. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Permaluster, Inc., 1844 N .. Keystone St., Burbank, Calif. 
Rogers Corp., Rogers, Conn. 
Sanders Assocs., Inc., Flexprint Prod. Di •. , Grenier Fld., Manchester, N,. H. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Southwire Co., 4 Fertilla St., Carrolllon, Ga. . 
Spectra·strip Corp., P.O. Box 415, Garden Grove,. Calif. 
Steel Heddle Mfg. Co., 2100 W. Allegheny Ave., Philadelphia, Pa. 
Superior Insulated Wire Corp., Box 188, Stony Point, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Zippertubing Co., 13000 S. Broadway,Los Angeles, Calif. 

CABLE. FLEXIBLE-SEE CABLE, FLAT 

CABLE. HEATER 
Amperex Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y. 
Belden Corp., Box 5070A, Chicago, III. 
Clmeo Wire & Cable Co., 250 W. Crescent Ave., Allendale, N. J. 
Coleman Cable & Wire Co., 190.0 N. River Rd., River Grove, III. 
Consolidated Wi~e & Assocs. Corps., 1&35 S. Clinton St., Chicago,lII. 
Control Prods. Corp., 4431 W.DivisionSt.; Chicago, III •... p 2809,2810 
Cox & Company, Inc., 215 Park Ave •. S., New York, N, Y. 
Dearliorn Wire & Cable Co., 3333 West Ohio St, Chicago. III. 
Garrett Elctrns. & Cable Corp., 24 Central Dr., Farmingdale, N. t. 
m Wire & Cable Div., 172 Sterlin~ St., Clinton, Mass. 
Markel, l. Frank, &Sons, School La., Norristown, Pa. 
Saxton Wire & Cable Div., 215 N. Route 303, C,ongers, N. Y. 
Tensolfte Div., W. Main St, Tarrytown, N. Y. ........... p 2968 
Ackerman·Gould Co., Inc., 10 Neil Ct., Box 188, Oceanside, N. Y. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Aluminum Co. of America, 1628 Alcoa Building, Piftsburgh, Pa. 
American Standard, 9000 Kings St., Franklin Park, III. 

. Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Atlas Wire & Cable Co., Inc.,. 72 N, Broadway, Yonkers, N. Y. 
Berkshire Technical Prods., Inc., Box 60, RD 1, Reading, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brand·Rex Div., Box 498, Willimantic, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Carol Cable Co., Box 68, Pawtucket, R. I. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Continental Wire & Cable, Box 1863 GultonRd., York, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N.1. 
Electro·Flex Heat, Inc., Northwood Industrial Park, Bloomfield, Conn. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn. 
Hitemp Div., 1200 Shames Dr., Westhury, N. Y. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Philadelphia Insulated Wire Co., 333 New Albany Rd., Moorestown, N. J. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Thermax Wire Corp., 32'02 linden PI., Flushing, N. Y. 

CABLE. HIGH VOLTAGE 
Belden Corp:, Box 5070A, Chicago,.Ui. .................. P2924 
Cimco Wire & Cable Co., 250 W. Crescent Ave., Allendale, N. I. p 2926 
Coleman Cable. & Wire Co.; 1900 N. River Rd" River Grove, III. . . P 2929 
Daburn Eletrns. & Cable' Corp., 2360 Hoffman St, Bronx, N. Y. . . P 2934 
Dearborn Wire & Cable Co., 3333 West Ohio St, Chicago, IIi. 

P 2939,2940,2942,2944,2947"<951 
Garrett Elctrn~ & Cable Corp., 24 Central. Dr" Farmingdale, N. Y. P 2952 
ITT Wire & Cable Div., 172 Sterling St., Clinton, Mass. P 2955 
Markel, L. Frank, & Sons, School. La:, Norristown,.pa. R 2957 
National Wire & Cable Corp., 13& San Fernando. Rd.,' 

Dept £EM, Servic.e Div., Los Angeles, Cal: .. ,........... P 2958 
Plastoid Corporation, 42-61 24tbSt, long Island City,. N. Y •.. ,. p. 2964 
Rowe Industries Inc., 1.702 Airport Hwy., Toledo; Ohio 
Tensolite Div., W, Main St., TarrytOWn, N. Y. . . . ... P .2968 
Universal Voltronies Corp.; 27 Radio Circle Dr., MtKisco, N. Y • 
Whilmor Wire & Cable Corp" 13161 Sherman Way, N. JlollYWood. C.a.I.H. 

Atlas Wire & Cable Co;, Inc., 72 N. Broadway, Yonkers, N. Y. 
Brand·Rex Div., Box 498, Willimantic, Conn. 
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British Insulated Caliender's.Cables, 21. aloomsbury St., London, Eng. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calif. 
Cerro Wire & Cable Co., 285 Nicoll.St., New Haven"Conn: 



Columbia Electronic Cables, Box 231. Woonsocket, R.I. 
Estes Engrg. Co., 543 West 184th St., Gardena. Calil. 
General Cable Corp., 733 Third Ave., New York. N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teele st. Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Judd Wire Ow .• S. Bedford St. Bu~lngton. Mass. 
Okonite Co •• 220 Passaic St, Passaic, N. J. 
Prestolite Wire & Cable Div., P.O. Box 649, Port Huron, Mich. 
Radix Wire Co .• 26260 La~eland Blvd .• Cleveland. Ohio 
Soutllwire Co., 4 Fertilla St., Carrollton. Ga. 
Western Insulated Wire Co .• 2425 E. 30 St.. Los Angeles. Calil. 

CABLE. IRRADIATED 
leldlll CIl1l. Box 51I7OA, m:ap, Ii 
Dabum Elllm ... Callte CII1I., 2319 Hillman st. linin. N. Y. • • p 2935 
BeRm Wh I CaIIte Co., 3333 West Ohio st, C.lcal1l. nL 
Garrett Elctm. .. Cable C .... 24 Centtal Dr. farlll_le, II. Y. 
m Wire .. Callie 01'1. 172 SII~iII, st. Cllnlln. lIass. •. p 2954.2955 
SIIndor' Wira • Cable Co.. 2440 Ondaod AVI., LII A""el, Cal 
Akron Wire & Rubber Co .• Inc .• 105 Schmitt Blvd .• Farmingdale. N. Y. 
Atlas Wire & Cable Co .• Inc., n N. Broadway. Yonkers, N. Y. 
Berkshire Technical Prods.. Inc .• Box 6D, RD 1. Reading, Pa. 
Birnbach Co. Inc .• 177 Hanse Ave., Freeport. N. Y. 
Chllter Cable Co.. Oakland Ave •• Chester, N. Y. 
General Cable Corp. 733 Third Ave., New York, N. Y. 
Judd Wire Div .• S. Bedford St. Burlington. Mass. 
lBYiton MIg. Co .• Inc., 236 Greenpoint Ave., Brooklyn. N. Y. 
Raythem Corp •• 300 ConstiMion Dr., Menlo Park. CaIR. 

CABLE. LOW-CAPACITANCE 
AlJIha Wh Div. LonI Corp •• 711 Lldprwon Ave., Elizabetll. N. J. p 2923 
Beld,. CIIl., lu 507DA, Cillcap, nL .................... P 2924 
Cleal Carp. 9324 Toplnp CaJIIIII II. Chlmrtll, CalW. 
Clmeo Wire" Cable CI., 250 W. CmcentAve •• anudale,'N. L p 2926 
CeIImbla WIn Fradulll Co., 4045 N. RockwII St., ChIcap, In. 
ConSO/ilaled WIre .. Assaa. Corps. 1&35 s. Clnten st. Cblcap, II. 

p 2932 
PI'1Ir1 EIcInII ... Callie CorD., 2310 Hollolal St. Bronx. N. Y. • • p 2935 
Dearbem WIn .. Cabte Ct. 3333 Will Obio St. Cbiap, HL 

p 2947-2950 
Dyaalrtni: Cable EngrJ. Corp., 13& San fernando Rd., Los Anplls, CaIW. 

p 2933 
GarrettEi:tm. 10 Clblt CIIIII., 24 CllIfrII Dr .. follll\llll, N. Y. p 2952 
Bullen In's., Inc., lIIc_rallics Olv., llltuchen, N. J. 
m WIn .. Callie Div. 112 SIIrtllll! Sf. CIIItu, Mm. 
1IIml, L F~ .. Sons, ScMalll., Norrislowl, Pa. 
National W"RI • CaIIla Corp.. 138 San feruade 14, 

Dept EEII, Stni:t Div. Los _es, Cal. •..•• p 2958,2960,2961 
PlasItld CllrJloratlIn, 42-81 24111 St, lDq Island CIty,II. Y. 
lire hldustrlts 1IIc., 125 SPI_ PI. lIaIIIaranlCb, N. Y. 
SUIIn Wire .. CaIIII DiY., 215 N. IIIuII 313, Conpn, N. Y. •• •• p 2966 
SIIndani Win • Cabll Co. 344G OVldaIlll AIt., LIs AII\lIIes, Cal. p 2967 
Tellsolilt DiY., W. Mala St. TIITYfD'!!, N. Y. ................ p 2968 
11mes WIre & Cabll, 351 Hal AWl., wallla&fard, Coo. •......• p 2969 
UIifGnn Tubs Inc., Col_It, Pa. .. . . .. .. .. .. .. . .. . . . .. p 2970 
WhiIIIIr WIre • Callie CorJ. 13181 SUmlin WIIf, N. HoIIYwIOll. CaRl. 

p 2971 
Advence Ross Electronics Corp •• 135 S. La Salle St, Chicago, III. 
Akron Wire & Rubber Co., Inc .• lOS Schmitt Blvd •• Farmingdale. N. Y. 
American Elec. Cable Co •• 181 Appleton St .• Holyoke. Mass. 
Anaconda Wire & Cabla Co., 605 Third Ave., New Yor~ N. Y. 
ABas Wire & Cable Co .• Inc.. n N. Broadway, Yonkers. N. Y. 
Berkshire Electric Cable Co .• Leeds. Mass. 
Berkshire Technical Prods., Inc.. Box 60, RD I. Reading, Pa. 
Bimbach Co. Inc .• In Hensa Ave .• Freeport, N. Y. 
Brand-Rex Div., Box 498, Willimantic. Conn. 
Calcon MIg. Corp., 100 Oakland Ave .• Washington. Pa. 
Carol Cable Co. West, 1747 Rower St. Glendale. CaIH. 
Chester Cable Co., Oakland Ave., Chester. N. Y. 
Consolidated Prods. Corp., 17360 S. Gramercy PI .• Gardena, CaIH. 
Continental Wire & Cable, Box 1863 Gulton Rd .• York. PI. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave •• Chicago, III. 
Flexible Circuits. Inc •• Paul Valley rnd. Park. Warrington. Pa. 
Gavitt Wire & Cable Div .• Amerace Esna Corp •• Brookfield. Mass. 
G. E. Co., Wire & Cable Dept. 12B5 Boston Ave .• Bridgeport, Conn. 
Gora, W. L & Assoc~tes, Inc., 555 Paper Mill Rd., Newark. Del. 
Gotham Audio Corp., 2 West 46th St.. New York, N. Y. 
H & S Wire Cutting Service, Inc., 42 East 12th St., New York. N. Y. 
Hitemp Div .• 1200 Shames Dr .. Westbury. N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st. Culver City. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St. fullerton, Cal. 
International Wire & Cable Co., 1300 W. Retcher St., Chicago. III. 
Judd Wire DIv .• S. Bedfoid St, Bu~ington. Mass. 
KisUer Instrument Co. 8967 Sheridan Dr •• Clarence. N. Y. 
Lenz Electric MIg. Co •• 1751 N. Western Ave., Chicago. III. 
Leviton Mig. Co •• Inc .• 236 Greenpoint Ave •• Brooklyn, N. Y. 
Microdot·lnc..22O Pasadene Ave., S. Pasadena. Cal. 
Mohawk Wire & Cable Corp •• Box 707, Leominster, Mass. 
NRA, Inc., 12 Nevada Dr .• New Hyde Park. N. Y. 
Paca Wire 10 Cable Corp .• 3590 Oceenside Rd., Oceanside, N: Y. 
Pacific Electricord Co.,747W. Redondo Beech Blvd •• Gardena. CaIR. 
Phelps Dodge E1ectr. Prod$. Corp., 60 Dodge Ave •• N. Haven, Conn. 
Physical ScIences Corp .• 312·314 E. Live Oak Ave .• Arcadia. Calil. 
Plastic Wire & ~able Corp .• E. Main St .• Jewett City. Conn. 
Raychem Corp., 300 ConstiMion Dr., Menlo Park. Calil. 
Simplex Wire & Cable Co .• 79 Sidney St., Cambridge, Mass. 
S!lectra-Slrip Corp .• P.O. Box 415. Garden Grove, Calil. 
Superiol' Contintntal Corp .• Box 489. Hickory. N. C. 
Thermax Wire Corp •• 32·02 Unden PI .• Rushing. N. Y. 
Wirecraft Products. Inc .• Route 9. West Brookfield. Mass. 

CABLE. . MICROPHONE 
Alpha Yin DIv •• Loral Carp •• 711 Lidprwoad An.Elizabtth, 1 .. 1 p 2923 
Belden COrD. 8u 507DA, CIIIcqe, HL .................... p 2924 
Cleoil Corp., 9324 TaPuP CaIlJllBl,Chalmrth, Calif. 
Clllmbia Wh FradlRls Co., 4045 N. RaclwIU St., Chlcap, HL p 2930 
ClnsolidatIII Wh .. Ames. Corps:, 1835 S; CliIdDI St.. CIIIcap, III. . 

• p 2932 
O.um Etclrns. & Cable ClrD. 2380 Hallllan St .. Brons, N. Y. • • p 2935 

Dllrilllm Wira .. Cabll Co. 3333 Wist 0110 St, ChicaRO. III. •. p 2943 
Garrett EIcIma. • CIbte C ..... 24 CllIrIl Di., FIrIIIIIII1IIIe, N. Y. 
m Wire • Cull Olr •• 172 SIIdlnl St, Clinton, Mill. 
LIb·TreniC$, &225 lenore 14. ToIalll, Ohio .. .. • • . . . .. .. . p 984 
llarkel, L Fraak, I Son~ School La. NorrIlIoWI, PI. 
'laltold CorperaliDa, 42-81 24th SI" Loll Island CiIJ, N. Y.. • . . p 2964 
lion IndlSlrlls I •• , 17112 AlrDtrt Hwy •• Tolede, Ohio 
lire In.aslrilslnc. 125 Spncer Pl., llamamlleck, I. Y. 
SUIIn Wire I cable Diy., 215 N. Route 303, Cooprs. I. Y. .... p 2966 
SlIndard Wirl • CalIri Co., 2440 OIIIIaad AIt., LIS ADpll~ Cal. p 2967 
Tensolite DIY. W. Main St, Tarrytowa, N. Y. ................ p 2968 
Action Systems Co., 34 Cambridge St. Meriden. Conn. 
Advence Ross Electronics Corp •• 135 S. La Salle St .• Chicago. III. 
Akran Wire & Rubber Co., Inc.. lOS Schmitt Blvd.. Farmingdale, N. Y. 
American Elec. Cable Co., 181 Appleton St., Holyoke, Mass. 
Anaconda Wire & Cable Co., 605 Third AVI., New York, N. Y. 
AUIS Wira & Cable Co., Inc., n N. Broadway. Yonkers, N. Y. 
Automatic Clerical Systems. Inc .• 389 N. fair Oaks Ave •• Pasadena, Calil. 
Berkshire Electric Cable Co .• Leeds, Mass. 
Berkshire Technical Prods .• Inc .• Box 60. RD 1. Reading. Pa. 
Birnbach CD. Inc .• 177 Hansa Ave .• Freeport. N. Y. 
Bogen Communications DiY .• Lear Siegler. Inc., Box SOD, Paramu~ N. J. 
Brand-Rex Div., Box 498, Willimantic. Conn. 
Brilish Insulated Callender's Cables. 21 Bloomsbury St .• London. Eng. 
Cable Electric Prods., Inc., 234 Daboll st. Providence. R. I. 
Calcon Mig. Corp .• 100 Oakland Ave .• Washington. Pa. 
Carol Callie Co .• Box 68, Pawtucke~ R. I. 
Carol Cable Co. Wes~ 1747 Flower St. Glendele. CalW. 
Chester Cable Co., Oakland Ave., Chester. N. Y. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave •• Chicago, III. 
Rexible Circuits. Inc., Paul Valley Ind. Park. Warrington. Pa. 
Game Industries. Inc •• 80 Commercial St., Freeport, N. Y. 
General Cable Corp .• 733 Third Ave •• New York, N. Y. 
G. E. Co .• Wire & Cable Dept .• 1285 Boston Ave .• Bridgeport, Conn. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
International Wire & Cable Co.. 1300 W. Retcher St. Chicago. III. 
Judd Wire Div., S. Bedford St. Bu~ington. Mass. 
Lenz Electric Mig. Co •• 1751 N. Western Ave .. ChlcallO. III. 
Leviton Mig. Co •• Inc., 236 Greenpoinl Ave .• Brooklyn, N. Y. 
Mohawk Wire & Cable Corp .• Box 707. Leominster. Mas~ 
NRA. Inc., 12 Nevada Dr .• New Hyde Park, N. Y. 
.Oneida Electronic Mig. Co., B43 N. Cottage St. Meadville. Pa. 
Pace Wire & Cable Corp .• 3590 Oceanside Rd., OceanSide, N. Y. 
Plastic Wire & Cable Corp .• E. Main St.. Jewett City, Conn. 
Rhode Island Insulated Wire Co •• 50 Burnham Ave .• Cranston, R. I. 
Rociliand Insulated Wire & Cable Co •• Inc.. 36 Main St. Haverstraw, N. Y. 
Secode F.Jectronics. 908 Dragon St .• Oallas. Tex. 
Shigoto Industries, Inc., 350 fiflll Ave., New York. N. Y. 
Simplex Wire & Cable Co .• 79 SIdney St .• Cambridge. Mas~ 
Superior Continental Corp., Box 489. Hickory. N. C. 
Tri-Stete Elctrns. Corp., Broadway & Jefferson Sts .• Camdan. N. J. 

CABLE. MULIICONDUCIOR 
Alpha Wire DIv., LoraI Clrp., 711 Lldprweld AVI. Ellzabtlh, N. 1 p 2923 
Beldin CII'II. lu 11171" Chicap, III. .................... p 2924 
CleaR Carp., 9324 Topaop ClllJln BI. Chatmrth, CallI, 
CIa Wh , Cable Ct., 258 W. CraSmlnl AIt., Antldale, .. I. p 2926 
Ctltman Cable .. Wire Ct., 1II1II N. RIver Rd. Ilvar DmVI, IlL. • p 2929 
Clfnll WIn Praducls Ct., 41145 N. RackwlD St, Chlcap, III. p 2930 
C_Mala. Wlra ....... Carps., 1835 S. CIfDIII St, Cbicap, RI. 

. p 2932 
Dlbum EIIIms •• CalllI Corp., 2310 Holfal .. st. llnlna. II. Y. . . p 2935 
Dllllltm Yin • Callie Co. 3333 Wist O~io Sf. Chlcap, RL 

p 2939,2942,2948 
o,nmllc Cabli EnJrI. Carp. 131 SIn fllllllllo Rd. Los Aaples, Calif. 
Garratt E1ctrns. • Cabll ,Clrp. 24 Callral Dr .. fmilldall, N. Y. p 2952 
Gillin lids.. III:., Mlcroclremics Olv., IIttuchel, N. J. 
m Wlra • CaIIla 01'1., 172 SIIdllll! St., CIIRton. llass. .•• • . • p 2955 
IlIhn:lntlnlnlal HarllSs • Cable Ct .. 31 W. Mall. Plainview. N. Y. p 2956 
Markel, L FI1IIk, • Sons, kHalil., IlITlsfM, PI. . . . . . . . .. p 2957 
National Win r. CHie Carp., 131 Sao fernamlt 1111., • 

Da,t EEII. Samee Ow., Los AlI\lIla., Cal. .•.....••• P 2958-2961 
Plaltold Corparatioa, 42-81 241~ Sf. l.otIt 1111111 C'IIr, N. Y.. •• • p 2964 
lire ladullrles lec. 125 Spncer PI., Mamarueck, N. Y. 
SUten De & Cable DIv., 215 N. ROlli 3113, CDIIIIIS, N. Y. •.•• P 2966 
SIIndard Wira & Callie Co. 344D Overland Au., Los A""I" Cal P 2967 
Teasoillt 01'1., W. Mail St, TII'f'IIown. I. Y. .. .. ... . .. . .. ... p 2968 
Tilles Wlra • Callie, 358 Hili AVI. wan ... Ctnn. ........ p 2969 
WbIImor De & CallII COrD. 13181 S~rman Way. I. Hilimad. CIIW. 

ACI Incorporated, 206 Industrial Ctr.. Princeton. N. J. 
ActIon Systems Co. 34 Cambridge St. Meridan. Conn. 
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All'O$pece System~ A Teledyne Co •• 1007 East lOOt st. Fakmont. Minn. 
Akron Wire & Rubber Co., Inc.. lOS Scbmitt BIvIi, farmingdale, N. Y. 
AiuminumCo. 01 America, 1628 Alcoa BuHding, Pittsburgh. Pa. 

. American Communications Corp., 178-15 Eveleth Rd •• Jamaica. N. Y. 
American Elec. Cable Co.,.181 Appleton st. Holyoke. Mass. 
Anaconda Wire. Cable Co., 605 Third Ave., New York. N. Y. 
AUIS Wire & Cable Co .• Inc •• n N. Broadway. Yonkers. N. Y. 
Bergen Wire Rope Co. 1234 Gregg St.. ladi. N. 1. 
Berkshire Electric Cable Co., Leeds. Mass. 
Berkshire Technical Prods .• Inc.. Box 60. RD I, Reading. Pi. 
Biinbach Co. Inc •• In Hansa Ave. Fraeport, N. Y. 
Bogen Communications Div .• Lear Siegler. Inc •• Box 500. Paramus, N. J. 
Brand·Rex Div •• Box 498, Willimantit. Conn. 
Brit~h Insulated Callender's Cables, 21 Bloomsbury St, London. Eng. 
Cable Electric Prods., Inc.. 234DaboIl St. Providence, R. I. 
Calcon Mig. Corp., 100 oakland AVI .• Washington. Pa. 
Carol Cable Co •• Box 68, Pawtuc1le~ R. I. 
Carol Cable Co. Wesl, 1747 Rower St., Glendale. Calif. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Cerro Wire & Cable Co., 285 Nicoll St. New Hawn, Conn. 
Chester Cable Co., Oakland Ave •• Chester, N. Y. 
Columbiil Electron~ Cables. Box 231. Woonsocket, R. I. I 
Consolidated Prods. Corp., 17360 S. Gramercy Pl., Gardena. Cain. 
Continental Wire & Cable, Box 1863 Gulton Rd .• York. PI. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave:.Ch~ago, III. 
Flexible Circuits. Inc.. Paul Valley Ind. Park. Warrington; Pa. 
Gavitt Wire & Cable DiY .• Amerace Esna Corp .• Brookfield. Mass. 

CABLE. POWER 
General Cable Corp •• 733 Third Ave., New York, N. Y. 
G. E. Co .• Wire & Cable Dept.. 1285 Boston Ave •• Bridgeport, Conn. 
General Reliance DIY., General Relay Corp •• 20 Mercer St .• Dover. N. J. 
Gore. W. L. & Associates, Inc., 555 Paper Mill Rd.. Newark. Del. 
Gotham Audio Corp., 2 West 461h St •• New York. N. Y. 
Gulton Industries, Inc., Instrumentation Div .• Metuchen. N. J. 
H & S Wire Cutting Service. Inc .• 42 East 121h St., New York. N. Y. 
Hatfield Wire & Cable Diy .• 310 Hurst St, Unden. N. J. 
Hitemp Diy .• 1200 Shames Dr .• Westbury. N. Y. 
Hughes Aircraft. Aarospace Gp .• Centinela Ave. & Teale St.. Culver City. Cal. 
Inso Electronic Prods .• Inc., 103 Park Ave., Nutley. N. J. 
Internalional Wire & Cable Co .• 1300 W. Retcher st. Chicago, III. 
Judd Wire Div •• S. Bedford st. Bu~ington, Mass. 
Jutco, Inc., 122 East 162nd St. Gardena, Calil. 
Lane Inds •• Electronics Div .• 7254 Aloll Ave .• N .• N. Hollywood. Calil. 
Lenz Electric MIg. Co .• 1751 N. Western Ave., Chicago. III. 
LevHon Mfg. Co .• Inc •• 236 Greenpoint Ave .• Brooklyn. N. Y. 
Lewis Engineering Co .• 550 Spring St .• Naugatuck. Conn. 
M·T Electronics Co., 536 Lewelling Blvd .• San Leandro. Calil. 
Magnet Wire Inc., 25 Walker St., New York. N. Y. 
Mark Products. Inc .• 3935 Fairhill Dr .• Houston. Tex. 
Microdot Inc.. 220 Pasadena Ave •• S. Pasadena. Cal. 
Miller Electric Co .• Box 231. Woonsocket. R. I. 
Mohawk Wire & Cable Corp., Box 707. Leominsler. Mass. 
Moora. Samuel & Co •• Mantua. Ohio 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
New England· Electric Wire Corp .• 367 Main SI.. Lisbon, N. H. 
Okanite Co., 220 Passaic st, Passaic, N. J. 
Pace Wire & Cable Corp., 3590 Oceanside Rd .• Oceansida, N. Y. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd •• Gardena, Calil. 
Pall Corp .• 30 Sea Cliff Ave •• Glen Cove. N. Y. 
Pall Trinity Micro Corp .• Rle. 281. Cortland. N. Y. 
Philadelphia Insulated Wire Co., 333 New Albany Rd .• Moorestown. N. J. 
Physical Sciences Corp., 312-314 E. live Oak Ave., Arcadia. Calif. 
Plaslic Wire & Cable Corp .• E. Main St.. Jewett City, Conn. 
Prestolite Wire & Cable Dlv .• P.O. Box 649. Port Huron. Mich. 
Pyco, Inc .• 604 E. Lincoln Hwy., Penndel, Pa. 
Raychem Corp .• 300 Constitution Dr., Menlo Park. CaIR. 
Revere Corp. 01 America, 845 N. Colony Rd., wallingford. Conn. 
Rhode Island Insulated Wire Co .• 50 Burnham Ave .• Cranston. R. I. 
Rockland Insulaled Wire & Cable Co .• Inc .• 36 Main St. Haverstraw. N. Y. 
Rome Cable, Rome. N. Y. 
Schjeldahl. G. 1. Co .• Electrical Prods Div •• Box 170, Northfield. Minn. 
Shigoto Industries, Inc.; 350 fiflfl Ave., New York, N. Y. 
Siemens America. Inc., Telecom DiY., 350 Fiflll Ave .• New York, N. Y. 
Simplex Wire & Cable Co .• 79 Sidney St.. Cambridge. Mas~ 
Spellra-5trip Corp •• P.O. Box 415. Garden Grove, Calif. 
Superior Continental Corp .• Box 489, Hickory. N. C. 
The[l11al Wire & Elctrns. Corp., Keelers Bay. S. Hero. Vt 
Thermax Wire Corp., 32·02 Unden PI •• Rushing. N. Y. 
3M Co.. 3M Center. St Paul, Minn. 
Transvac Electronics. 270 Newtown Rd., Plainview. N. Y. 
Tri-State Elctrns. Corp .• Broadway & Jefferson SIs .• Camden. N. J. 
Triple-A Specialty Co •• 5750 West 51st St., ChiClRO. III. 
Waber E1ecllOnics, Inc., 2000 N. Second St .• Philadelphia. Pa. 
Western Insulated Wire Co .• 2425 E. 30 St .• Los Angeles. Cain. 
Wiegand. E. L. Co .• 7705 Thomas Blvd.. Pittsburgli. Pa. 
Wirecraft Products, Inc., Route 9. West Brookfield. Mass. 
Zlppertubing Co .• 13000 S. Broadway. Los Angeles. Calif. 

CABLE. POWER 
Alph WIre Div., LollI COrD., 711 Lidgerwood Ave., Elizabeth. N. J. p 2923 
Belden Corp., 8es 5D70A,Chlcap. RI. .................... p 2924 
Cleon CDr1I., 9324 TIP'1I\lI C..,.I II •• ChaIswo~. Calli. 
Cllllco De • Cull Co., 250 W. Crescent AVI., Alleadlle, N. 1 p 2926 
Coleman Clbla .. Wire Co •• 1900 N. Rlllr Rd., River Grove. III. • . p 2929 
Clfllllbia Wlr. Prldulll Co., 4045 I. lockwlll St, Cbfcap, III p 2930 
Consolilated Wire .. AssocL Carps. 11135 S. Clinton st. Cbicap, III 

p 2932 
Baburn Elllms. I Callie Corp., 2380 Helflllan St. Brans. N. Y. • • p 2935 
Onrborl Wit • Cable Ca .• 3333 West Oblo st. ChlcaRO. III. 

p 2946-2949 
Barratt Elctms. • Cable (arp., 24 Central Dr., flllllnpila. N. Y. p 2952 
nT Wira & Cull Div. In SIIdlnr St, CIInIIn. Mass. • • • • • • p 2955 
Markel. L Frank, & Sons, School La., NonlsfM, PI. 
Plwld CorporaIllI, 42-81 24Il St, LODllsltod ClIJ, R. Y... . . p 2964 
Salton Yrve .. CaIIIt Div. 215 N. Route 303, CIOPrs, N. Y. .... p 2966 
StenU~ Yr ... cabll Co., 3440 Ollrllnd Au., Los Anples, CaL p 2967 
Tenstlilt Div. W. lllin St, Tarrytown. N. Y. ......... ....... p 2968 
WbIImlr Win • Callie Corp., 13181 Slennal Way, N. HafIYW1Itd. Calli. 

p'2971 
Advance Ross Electronics Corp .• 135 S. La Salle st, Chicap. III: 
Aerospace Systems. A Teledyne Co.. 1007 East loth St, fairmont. Minn. 
Akron Wire & Rubber Co •• Inc .• lOS Schmitt Blvd .• Farmingdale. N. Y. 
Anaconda Wire & Callie Co .• 605 Third Ave., New York, N.,Y. 
Anchor Specialty Mig. Co .• 300 Hollister Rd .• Teterboro. N. J. 
Apex Wire & Cable Corp .• 380 Vanderbilt Motor Pkwy •• Hauppauge. N. Y. 
AUas Wire & Cable Co •• Inc., n N. Broadway. Yonkers, N •. Y. 
Berkshire Electric Cable Co .• Leeds. Mass. 
Berkshire Technical Prods .• Inc •• ·Box 60. RD I, Reading. Pa. 
Bimbach Co. Inc., 171 Hanse Ave .• Freeport. N. Y. 
Brilish Insulated Callender's Cables. 21 Bloomsbury St .. London. Eng. 
Cable Electric Prods •• Inc .• 234 Oaboll St, Providence. R. I. 
Carol Cable Co.. Box 68, Pawtucke~ R. I. 
Carol Cable Co. West. 1747 Flower st. Glendele. Cain. 
Cerro Corp •• 300 Park Ave •• Neiv York. N. Y. 
Cerro Wire & Cable Co .• 285 NiCOll st. New Haven. Conn. 
Chemplas~ Inc.. 923-150 Dey 1111., Wayne, N. J. 
Chester Cable Co •• Oakland Ave. Chllter. N. y, 
Christian Precision Mig .. Co .• Inc.. 12th & Federal Sis., Camden. N. J. 
Consolidated Prods. Corp •• 17310 S. Gramercy PI:. Gardena. Cain. 
Continental Wire & Cable. Box 1863 Gulton Rd., York, Pa; 
Copperweld Steel Co .• Wire & CabIeDIv .• Glassport, Pa. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
Eagle Electric Mig. Co .• Inc .. 23-10 Bridl!8 Plaza 5 .• Long Island City. N. Y. 
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CABLE. POWER (Cont'dl 

Electri·Wire Assemblies Co., Inc., 700 W. Virginia St., Milwaukee, Wisc. 
Flexible Circui~, I~, Paul V.lley .Ind. Park, Warrington, Pa. . 
General. Cable Corp., 733.Third Ave., New York, N. Y. 
G. E. Co., .Wi,re & Cable Dept, '1285 ,Bl)Ston Ale., ilridgeport, Conn. 

. General Reliance Dlv., General Relay Corp.,20 Mercer St., Dover, N. J. 
Gore, W. L. & Asspciates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hatfield Wire & Cable Div., 360 Hurst St., linden, N. J. 
Hitemp Div.,'12oo Shames Dr., Westbury, N. Y. 
International Energy Conversion,lnc., 430 Kirby St., Garland, Te,,
International Wire & Cable Co., 1300,W. Flereher St., Chicagp,rn. 
Judd Wire illv., S; Bedford St., Burlington, Mass. 
Lenz Electric Mfg. Co., 1751 N. Western Ave., Chicago, III. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. V. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Microdot Inc., 220 Pasadena Ave:, S. Pasadena, Cal. 
Miller Electric Co., Box 231, W,oonsocket; R. I. 
Moore, Samuel & Co., Man\lla, Ohio 
Narco AvioniCS, Commerce Dr., Ft Washington, Pa. 
Okonite Co., 220 Passaic St, Passaic, N. J. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
Pacific Electrlcord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Phlladelploia Insulated Wire Co., 333 New Albany Rd., Moorestown, N. J. 
Physical Sciences Corp., 312-314 E, live Oak Ave., Arcadia, Calif. 
Plastic Wire & Cable Corp., E. Main St, Jewett City, Conn. 
Rhode Island Insulated Wire Co., 50 Burnham Ave., Cranston, R. I. 
Rome Cable, Rome, N. Y. 
Simplex Wire l Cable Co., 79 Sidney St, Cambridge, Mass. 
Southwire Co., 4 Fertilla St., Carrollton, ·Ga. 
Spectra-Strip Corp., P.O. Box 415, Garden Grove, Calif.' . 
Tri-State Elctrns. Corp., Broadway & ,Jefferson Sts., Camden, N. J. 
UnHed States Steel Corp., 525 William Penn PI., Pittsburgh, Pa. 

'Waber Electronics, Inc., 2000 N. Sacond St., Philadalphia, Pa. 
Western Ipsulated ·Wire Co., 2425 E. 30 St., ll)S Angeles, Calif. 
Wiegand, E. l., Co.,. 7705 Thomas Blvd., PHtsburgh, Pa. 

CABLE. RETRACTILE-SEE CORDS. RETRACTILE 

CABLE. RIBBON-SEE CABLE •. FLAT 

CABLE. ROTATOR. ANTENNA 
Alpha Wire Djy, Loral Co.rp., 111 LldgerwoDtl Ave., Elizabeth, N. J. p 2923 
Belden Corp., Box 5018A, Cllicago, III. 
ClcoU Corp., 9324 Tapanp CllIJOn 81, Chatsworth, Clli!. 
Colullbia Win Products Ca., 4045 N. RlckweB st, Cbicsp, IlL 
Consolidated WIn & AIIOCI. Carps., 1835 S. Cllotan st, ChiellO; HI. 
Dabum E1ctrns. & Cable Calli., 2310 Hoffman St., BroOI, N. V. . . p 2935 
Daarbam Wire & Cable Co., 3333 W.st Ohio St., Cllcago, III. 
GC Electronics, Dept 11).1, 400 S. Wyman st, Rockford, ilL 
Garrett Elctros. & Cable Carp., 24 Central Dr., Farmingdlle, N. V. 
m Wire & Cable DIY., In Sterlilll St, CHnlln, Mass. 
Saxton Wire " Cabl. 01,., 215 N. Raate 303, COlliers, H.V. .... p 2966 
StalIdard Wire & Cabla Co, 3440 Overland Ave., Los Anplas, Cal. p 2967 
T.nsDIRI DIY., W. Maill St., Tarrytown, N. Y. 
WhHllar Wire " Cable C.rp., 13181 Sherman Way, N, Hollywood. CaRf. 

p 2971 
Advance Rl)Ss Electronics Corp., 135 S. t8 Salle St., Chicago, III. 
Aerospace SyStems, A Teledyne Co:, 1007 East 10th St., Fairmont, Minn. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. V. 
AHas Wire & Cable Co., Inc.; 72 N. Broadway, Yookers, N. Y. 
Berkshire Electric Cable Co., leeds, Mass .. 
Berkshire Technical Prods., Inc., Box 60, RD 1, Reading, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brand·Rex Div:, Box 498, Willimantic, Conn. 
Calcon Mfg. Corp., .100 Oakland Ave., Washington, Pa. 
Carol Cable Co., Box 68, Pawtucket, R, I. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calif. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardane, Cain. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
H & S Wire Cutting Service, Inc., 42 East 12th St, New York, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Judd Wire Div., S. Bedford St., Burlington, Mass. 
Lance Inds., Box 4156, Sylmar, Calif. 
Lenz Electlic Mfg. Co., 1751 N. Western Ave., Chicago, III. 
Leviton Mfg. Co:, Inc., 236 Greenpoint Ave., Brooklyn, N. V. 
NarcoAvionics, Commerce Dr., Ft Washington, Pa. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif .. 
Plastic Wire & Cable Corp., E. Main·St., Jewett CiIy, Conn. 
Rhode Island Insulaled Wire Co.,. 50 Burnham Ave., Cranston, R. I. 
Rohn Mfg. Co ... 6718 W. Plank,Rd.,.Peoria, III. 

, Superior Insulated Wire Corp., Box 188, Stony Paint, N. Y. 

CABLE •. SHIELDED 
Alpba Wke Di'., La!ll Carp., 1it LldgerwoDtl Ave., Elizalleth, N. J. p 2923 
Beillen Corp, Box 5018A, C_, ilL .................... p 2924 
ClceR Carp., 9324 TopanpCanyel BI., Chatsworth, CIIW. 
tlmea ,Wire" Cable Ca., 250 W. Crescent Aft., Mendlle, H. /. p 2926 
Clleman CaIIIa -,. Wire Ct., 1900 /I; RlYlr Rd, River GrOYl, ilL • . p 2929 
Cllambla WIre Products Ca., 4045 N. Rockwall St., Chlclla, DI. p 2930 
Consolldatad Wire &Anocs. Carpt,18:i5 So CliotanSt, Cblcap, III. 

DaIIum EIctrns.·1 Cable CII'\I., 2310 itaffman St., Brm, N. Y. 
p 2932 

p 2934.2935 
Dearborn Wlra ,,-Cable Ca., 3333 West Ohio St, Chicago, II. . , ; 

. p 2939,2940,2942,2944,2946-.2950 
DynatranlcCabil Eon Carp, 136·San FeroandaRd., Los Angeles, Calif. 

" '.'" . p 2933 
Garrett Elelns. " Cable Corp., 24 Clntral Dr, Famialdall, N. Y. P 2952 
Gulton Ink, Inc, Mlcraclramics 8i" Metachel, N. J. 
m Wlre ',Cable DIY., .172 Sterlillf St., Clllleo, Mass. ...... P 2955 
IlIIercentinelllal.H8I'JJen " Callie Co;, 31. W. Mall, Plainview, N. Y. p 2956 
Lab·Tronics, 6225 Benan Rd., fallda,Oble .. .. .... .. .. .. P 984 
Markel, L Frank, & Sanl, Scboalb., Ntlrrbtawn, PI •........ '. p 2957 
N~lienal, Wire. , Cabll Carp. 138 San Fernanda Rd., 

Dept EEM, Seniee 01,., Los Angeles, Ca!. .......... p 2958-2961 
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Perfection Mica Ca.,.7. Thalll8s pr., Blnslnvll .. III: .' 
Plastoid Clrperation;42,81 ~411!St,.LanllsIantlCiIy,·N. Y •• ,... p2964 
Plaxial Cable Dlpt., 70 lacDII,et St., HI. Hi&hr.Dds, Mass.: 
PreclsloD Tube Co. Inc., Cborch Rd. & WimlIickDII Ave., N, Walas, Pa • 

Rawolndostrles Inc~ 1702 4ir,irtHwy., T,I"a,Old. p 2965 
Saxtan WIre " Cable DIv., 215 H.R~te 383, Cunprs, It Y. .... p 2966 
Standar. Wh & Cable Ce., 3440 Overland Ari., Los Allf8le~ Cal. P 'J!I67 
Tln.alRI 01,., W. Main St., TlIrrytlWll,N.·Y •.. '...... ........ p2968 
Tilles Wire & Cable, 358 HaD Ave. _Ublgfard, Cann. '. •... ;.. P 2969 
,Uniform Tabes Inc., Call .. eville, Pa ......... ' •........ ,. ;'.: p 2970 
WI1ltmar Wire & Cable Carp., 13161 Shllman Way; N. HolIJWaad,. CaIR. 

p 2971 
ACI Incorporated, 20~ Industrial Ctr., Princeton, N .. J. 
Advance Ross Electronics Corp., 135 S. La Salle St., Chicago, III. 
Aerospace SysteI1lS, A Teledyne Co.;"loo7 East 10th St., Fairmont, Minn. 
Akron Wire & Rubber Co., Inc., 105. Schmitt Blvd., Farmingdale, N. ·Y. 
Amer~an Elec. Cable Co., 181 Appleton. St., Holl"lke, Mas~ . 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
AUas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. V. 
,Berkshire Electric Cable Co., Leeds, Mass: ' 
Berkshire Technical Prods., In~, Box 60, RD I, Reading, Pa. 
Bimbach Co. Inc., 177 Hanse Ave., FreePOrt, N. Y. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Brand-Rex Div., Box 498, Willimantic, Conn. 
British Insulated Callender'S CableS, 21 Bloomsbury St., London, Eng. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Calcon Mfg. Corp., 100 Oakland Ave., Washington, Pa. 
Carol Cable Co., 80x 68, Pawtucket, R.I. 
Carol Cable Co. West, 1747 Flower St., Glendale"Calif. 
Cerro Corp.; 300 Park Ave., New'fork, N. V .. 
Cerro Wire & Cable Co., 285 Nicol.1 St., New Haven, Conn. 
Chester Cable. Co., Oakland Ave., Chester, N. Y. 
Co-Operative Industries, Inc.) 100 Oakdale Rd., Chester, N. J. 
Columbia Electronic Cables, Box,231, Woonsocket, R.1. 
Consolidated Prods. Corp., 17360 S.Gramercy PI., Gardena, Calif. 
Continental Wire & Cable, Box 1863 'Gulton Rd., York, Pa.'. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
Estes Engrg. Co., 543 West IB4th St., Gardena, Calif. 
Extrudonics Inc., 1002 Jersey Ave., New Brunswick, N. J. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Gavitt Wire & Cable Dlv., Amerace Esna Corp., Brookfield, Mass .. 
General Cable Corp., 733 Third Ave., New York, N. Yo" ' 
G. E. Co., Wire & Cable Dept., 1285 Boston.Ave., ilridgeport, Conn. 
General Radio Company. 300 Baker Ave., W. Concord, Mass.· 
Gore, W. L & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. J. 
Hatfield Wire & Cable Dlv., 360 Hursl St, Linden, N. J. 
Hitemp Div., 1200 Shames Dr., Westbury, N. Y .. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.,Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malve!n St., Fullerton, Cal. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Judd Wire DiY., S .. Bedford St., Burlington, Mass. 
Lanz Electric Mfg. Co., 1751 N. Western Ave., Chicago, III. 
Leviton Mfg. Co., Inc., 236 GreenpointAve., Brooklyn, N. Y. ' 
lewis Engineering Co., 550 Sp'ring St, NaugatUCk, Conn. 
Mark Products, Inc., 3935 Fairhill Dr., Houston, Tex. 
Methode Electronics, Inc., 7447 W. Wilson. Ave., Chicago, ill. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal.. 
Mohawk Wire & Cable Corp., Box 707, Leominster, Mass. 
Moore, Samuel & Co., Mantua, Ohio 
NRA, Inc., 12 Nevada Dr., New Hyde Park, ·N. Y. 
New England Electric Wire Corp., 367 Main St, Lisbon, N. H. 
OkonHe Co." 220 Passaic St., Passaic, N. 1. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
'Pacific E1ectricord Co., 747.w. Redondo·Beach Blvd., Gardena, CalK; 
Philadelphia Insulated Wire Co., 333 New Albany Rd., Moorestown, N. J. 
Physical Sciences Corp., 312-314 E. Live Oak Ave., Arcadia, Calif. 
Plastic Wire & Cable Corp., E. Main St., Jewett City,Conn. . 
Prostolite Wiii & Cable Div., P.O: Box 649, Port Huron, Mich. 
Raychem Corp., 300 ConstiMien Dr., Menlo Park, Cain. 
Rockland Insulated Wiie & Cable Co., Inc., 36 Marn St., Haverstraw, N. Y. 
Rome Cable, Rome, N. Y. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield. Minn. 
Shigota Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Simplex Wire & Cable Co., 79 Sidney St,-Cambridge, Mass. 
Superior Continental Corp., Box 419, 'Hickory, N. C. 
Tenne Mfg. Co., Inc., 19201 Cranwood Pkwy., Warrensville Hts., Ohio 
Thermal Wire & Elctrns. Corp., Keelers Bay, S.Hero, vt. I 

Thermax Wire Corp., 32-02 Linden PI., Flushing, .N. Y. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Tri-state E1ct!{ls; Corp., Broadway & Jefferson Sts., Camden, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Cain. 
Wald Sound, 11131 Dora St., Sun Valley, Calif. 
Western Inslilated Wire Co., 2425 E. 30 St., LI)S Angeles, CalK. 
Wiegand, E. L., ~705 Thomas Blvd., Pittsburgh, Pa .. 
Wirecraft Products, Inc., Ro~te 9, West Brookfield, Mass. 
Zippertubing Co., 13Q00 S. Broadway, los Angeles, Calif. 

CABLE. SOLID DIELECTRIC 
Alpha Wire Djy., Loral Corp., 111 Lidgerwold Are., Elizabeth; N. I. p 2923 
Blldln Co.rp., Box 507DA, Chicage, 10. .................... p 2924 
Call1llbia Wire I'rodocts CD., 4045 N. Rockwell st, C_ICIII, 11 P 2930 
CoasaUdated WIre & assOCI. Corpt, 1835 S. CHotan St., CliclP, ID. . 

, . p'2932 
Cantral Prods. Corp., 443l W, QlYislOi St.; Chieslo, 01. 
Daarborn Wire & Cable Ce., 3333 West Ollia St., Chiti!o. ilL 

\ ,p2939,2944,2946,2949 
Garrett Eletrns. & Cable Corp., 24 Central Dr., Farmmgdlle, N;· Y:' .• 
m Wire & Cable Djy., 172 Sterling St., Clinto., Mass: .;:...p ,2955 

. Markll; L Frank, & sens.' Schoal La., Narristawll, PI. . . . . . . • . .p 2957 
Plastoi. Carparatiln, 42-81 24th St. Lang Island CItr, ff. y .. ~. . p296~ 
Precision Tube C •• Inc.,1:hurcl Rd. " WiCCabjckon Ava., H. Wiles; PI. 

__ . . ..' .'p 2965 
Saxten Wire & Cabl, DIv;; 215 N. Route 303, Conprs, H. Y. ..... p' 2%6 
Standard W'1ie," Cable Co, 3440 OVIrialld Ave., Las Aligeles, CaL, p' 2967 
TelslllHa Dl,., W. Main- st, Tarryill'!!l, N. Y .. ; .... : ......... __ • P 2968 
DIles Wire " Cable, 358 Hall Ave., walllDghrd, Conn. --. 

Uniform Tllfllllne., ColI'I"IIIt, PI. ......................P 2970 
YIbItIIIar Wire " Cabla Corp., 13181 Sherman Way, N. HallyWuad; CalK. 

. , p2971 
Advance Ross Electronics Corp., 135' S. La SalleSt,; Chicago, II). 
A,kton Wire & Rubber Co., Inc., 105 Schmitt Blvd., farmingdale, N. Y. 
Atlas Wire & Cable Co., Inc., 72 N, BroadWay,Yonkers, N: Y • 
Berkshire Electric Cable Co., Leeds, Mass. . 
BerkSloire Technical Prods.; Inc., Box 60, RD I,Raading, Pa. 

. Birnbacll Co. Inc., m Hanse Ave.; Freeport. N. V. 
Brand-Rex DiY., Box 49B, Willimantic" Conn .. 
British Insulateo Callender's Cables, 21' Bloomsbury' St., london, Eng. 
Calcon Mfg. Corp., 100 Oakland Ave., Washington, Pa. . 
Carol Cable Co. West, 1747Flower St., Glendale, Calif. 
Cerro Corp., 300 Park Ave" New York, N. Y, 
Cerro Wire & .Cable Co.; 285 Nicoll St., New Haven, ·Conn. 
Chemplast, Inc., 923-.l5O'Dey Rd., Wayne, N. J. 
Chester Cable Co., oakland Ave.,Chester,N. Y. " 
Consolidated Prods"Corp., 17360 S. Gramercy Pi:, Gardena, Cal.n. 
Continental W~e &·Cable, Box 1863 .Gulton'Rd., York, ~a.. .' 
Dielectric Materials Co.; 1811 W. Bryn Mawr Ave., Chlcago,1I1. 
Finney Co., 34 W. Interstate St.,' Bedford, Ohio 
General Cable. Corp.,733 Third Ave., New.York, N.J' 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, COnn. 
General Radio Company, 300 Baker Ave" W. CorICord, 'Mass. 
Hatfield Wire & Cable Div., 360'Hurst St., linden, N. J. 
Hitemp Div., 1200 Shames Dr., westbury, N. Y. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Internalional Wire & Cable Co., 1300 W. Aelcher St., Chicago, III. 
Judd Wire Div., S. Bedford St., Burlington, Mass. 

" Lenz Electric Mfg. Co., 1751 N. W~temAie;, Chiesgo; III. '. 
. leviton Mfg. Co., Inc., 236 Greenpolllt Ave., Brooklyn, N. Y. 

Microdot Inc., 220 Pasadena Ave., S. Pasadena" Cal. 
Mohawk Wire & Cable Corp., Box 707, leominster, Mass. 
Okonite Co., 220 Passaic St, Passaic, N,J. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N .. Y. 
Pacific E1ectrleord Co., 747 W. Redondo Beach BIVl\" Gardena, Calif. 
Plastic Wire & Cable Corp., E. Main St., Jewett City,Conn. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 
Rome Cable, Rome, N. Y. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Superior Continental Corp., Box 489, Hickory, N. C. 
thermal Wire & E1cirns. Corp., Keelers Bay, S. Hero, VI. 
Thermax Wire Corp., 32-02 Linden PI., Flushing, N. Y. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Wiegand, E. l., Co., 7705 Thomas Blvd.,Pittsburgh. Pa. 

CABLE. TFE INSULATED 
Alpu Wire DIv, Loral Carp" 711 Lidgerwood Ave., Elizabeth, N. J. P 2923 
Belden Co.rp., Bo5010A, Cldcapi HI. .. ............ :..... p 2924 
CIIiCI Wire I Cable Ca., 258 W. CreSCIIII Ava., Allendale, N. /, p 2926 
Coleman Cabla & Wire Co., 1900 N. RIYer Rd., .IYIrGroyf, 10, .. ' p 2929 
CansoHllated WIre " AIIOCI. Carps., 18~ S. Crmtan St." ChiI:ago,IIL 

p '2932 
Daburn Elelrns. & Cable CIII'J., 2360 Hoffman St, Bronx. N. Y. 

. p 2934, 2935 
Dearborn Wire & Cabla Ca.; 3333 West Ohio St, ChicaP. III. 

p 2940,2942,2946-.2948,2950,2951 
Garrett Elclm. & Cable Corp., 24 Clntral Dr., Fllminldal .. N. V. P 2952 
m Wire" Cable Div., 172 Ste~inl St" Clintan, Mass. ..•..• p 2955 
Markel, L. Frank, & Sons, School La., Norristown, PI. .•...... p 2957 
Plwld CarporaUon, 42,81 24th St" Lang Island CHy, N: Y. . • •. p 2964 
TensalHe Djy., W. MalR St, Tanytown, N. Y. .................. p 2968 
Unlfom Tabes Inc., CailepYille, PI. ..................... p 2970 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Brand-Rex Ojy., Box 491, Wiltimantic, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Cerro Wire & Cable Co., 285 Nicoll·St, New Haven, Conn. 
Chemplast, Inc., 923-150 Dey Rd., Wayne, N. J. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
H & S Wire Cutting Service, Inc., 42 East 12th St., Nel'( York, N. Y. 
Kistler Instrument Co., 8967 Sheridan Dr., Clarence. N. Y. 
Thermax Wire Corp., 32·02Unden PI., Flushing, N. Y. 
Zippertubi~g Co., 13000 S. Broadway, Los Angeles, Calif. 

CABLE, TV CAMERA 
BaWaR Co.rp., au 5018A, Chlcap, III. . ............. <..... p 2924 
Cohu Bactroaics Inc., au 623, San Diego, CaIW. 
CoIIlalidated Wire & AIIOCI. Corps., 1835 S. Cllntln St, Chicago, II. 

p 2932 
DearllarnWire & Cablt CD" 3333 West Ohio St., Chlcal!1l, II: 

m w.. & Cablt DIY., 112 Stmintl St.; Cllotan, MIsS. 
p'J!l47,2948 

IlIIercentlaeotal Hamen & Callie 1:p.;. 31 W. Mall. Plainview. N. Y. p 2956 
Markel, L. Frank, & Sons. Schaal La,NarrlsimlD, Pa. 
Hatilnel WIre & Cable Corp:, 13& San Faroanda Rd., 
. Dept EEM, Senlce DIY., Lti Angela~ Cal., .... : .... ,'P 2958-2961 
Plastoill Corporation, 42,81 241_ St; LongJsland CItr, N. Y •.• : .' p 2964 
SlIadlrd Wlre.& Cabll Ca"'344O Overland Ava.i w Angalel, Cal. p 2967 

, Advance Ross Electronics Corp., 135 S. La Salle St, Chicago, III. 
Akron Wire & Rubber Co:, Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Berkshire Technical Prods., Inc., Box 60,RD 1, Reading, Pa. 
Ilrand-Rex Div., Box.498, Willimantic, Gonn ... 
BritiSl! Insulaled Callender's Cables, 21 Bloomsbury St., london, Eng. 
Carol Cable Co., Box 68; Pawtucket, R. I. ' 
Chester Cable eo:, Oakland Ave., Chester, N. Y. 
:Consolidated Prods. Col]l;, 17360 S.-Gramercy PI., Gardena, Calif . 
Continental Wire & Cable, JOx 1863 Gulton Rd:, YDrk; Pa. 
Denson Electronics Corp., P.O. 'Bokl22, Rockville, Conn. 
GBC Closed Circuit Corp., 74 5th Ave., New York, N. Y: 
iGeneral Cable Carp., 733 Third Ave., New York, N; Y. 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn., 
International Wire & Cable Co;, 1300 W. Flereber'St., Chicago, III •. 
Jefferson Cable Corp.,. 181 Greenwood St., Worcester, Mass. 
ludd Wire.Div., S. Bedford,st, Burlington,Milss. . 
Lear Siegler, Inc., Betm. Inm. Diy., 114 N,'Srookhurst St., Anaheim, Cal. 
Linz Electric Mfg. Co.. 1751N. Wastern Ave" ChiC8llo,III. I 
Mark Products, Inc., 3935 Fairhill Dr., Houston, Tex. 

.Mar'vland Telecomm. 11l534 .• Vork Rd .• Cockej'$VilIe, Md. 



Mohawk Wire & Cable Corp., Box 707; Leominster, Mass. 
PRe Wire & cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
Pacific £1ectricord Co., 747 W. Redondo Beach Blvd., Gardena, CaIW. 
R. C. A. Bnlcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
SImplex Wire & Cable. Co., 79 Sidney st., Cambridge, Mass. 
Superior ContineRIII Corp., Box 489, Hickory, N. C. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Tri.state Elctrns. Corp., Broadway &. Jefferson Sts., Camden, N. J. 

CABLE. TELEPHONE 
_ W'III Dir. lInIl Ct/p. T11 UdprwDII. 'Ye., Elizabetll, II. I, p 2923 
IeIdIII Ct/p. 1IIl1l1lA, C~cqo, II. .................... p 2924 
CoIuM CIMI l WIn Ct., 1. II. 11m Rd., 11m Gmt, HI. • • p 2929 
CeulHaId WIn l ASIDeS. Corps., 1835 S. CllltDa st., C.lap, II. 

p 2932 
.... Elctra " callie Cup., 2311 Hlllllan St., Bllnx. N. Y. . . p 2935 
Dllllbora WIn l CUI. Co., 3333 WIll 0.10 St., C.1cap, II. 
m lIIrI l CIIIII Dir. 112 SIIdlq St, Cllllan, 1Ius. 
011 EIcInIt. " _!cIInc., 511D/5DB S.L 24111 st., Ft lJudetdate. Ra. 
I'IIIIIId CIllJlIllltn, 4Z.fI 24111 St., tlel'ls!ImI City, II. Y.. . . . p 2964 
SIstIn WIn .. Cable DIY .• 215 •. IHtt 313, Coaprs, N. Y. .... p 2966 
SlDWd WIre l CaIIII Co., 3448 Ondlnd A .... III Alllles, Cal. p 2967 
Advance Ross Electronics Corp., 135 S. la Salle St. Chicago, III. 
Akron Wire & Rubber CD., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Anaconda Will & Cable Co., 605 Third Ave., New York, N. Y. 
AlIas Wire & Cable Co., Inc., n N. BraadwIy, Yonkers, N. Y. 
Bnrkshire Electric Cable Co., Leeds, Mass. 
Berkshire Technical Prods" Inc., Box 60, RD I. Reading, Pa. 
Bimllach Co. Inc., 177 Hansa Ave., Freeport, N. Y. 
8I1nIJ.Rex Dfv., Box 498, WBHmantlc, Conn.. 
8!jtish Insulated Callende~s Cables, 21 Bloomsbury st., london, Eng. 
CaIl:on Mig. Corp., 1110 Oakland Ave., Washington, Pa. 
Carol Cable CD., Box 68, Pawtucket R. I. 
Carol Cable Co. West, 1747 Flower St., Glendale, CaIR. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Consolidated Prods. Corp., 17360 S. Gramercy Pl, Gardena, CaIR. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
Ericsson Centrum Inc., 16 E. 40th St., New York, N. Y. 
Rexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
General Cable Corp., 733 Third Ave., Naw York, N. Y. 
Hatfield Wire & Cable Div. 360 Hurst St, linden, N. J. 
International Wire & Cable Co., 1300 W. Fletcher st., Chicago, III. 
Lenz Electric Mfg. Co., 1751 N. Western Ave .• Chicago, III. 
Maler Electric Co .• Box 231, WDIInsocket R. I. 
NRA, Inc., 12 Navada Dr., New Hyde Park, N. Y. 
Okonite Co., 220 Passaic St. Passaic, N. J. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
Pacific Elactricord Co., 747 W. Redlllldo Beach Blvd .• Gardena, Calli. 
Plastic Wire & Cable Corp., E. Main St., JewaH City,Conn. 
Shigoto Industries, Inc., 350 FlIth Ave., New York. N. Y. 
Simplex Wire & Cable Co., 79 Sidney St, Cambridge, Mass. 
Superior Continental Corp •• Box 489, Hickory, N. C. 

CABLE. 1RANSMISSION LINE 
M,~I WIre DIY., lInIl CO/tI.. JI1 Udgerwold Ave., Elizabelll, N. 1 p 2923 
811ftn Carp., IIIl DA, C~1cqo, III .................... P 2924 
CII_ CIMI l Wire Co., 1908 N. Riur It, liver arm, III. • • p 2929 
CoIIIBiI Win Pro~cta Co., 4845 N. loemB St., c.1ap, III 
CIIISIIdIteII wn • ASsacs. Corps., 1835 S. Conton St., Chlcap, III 

p 2932 
Dlllrira EIctns. l CallIa CIrp., 2380 Hellllan St., Bronx. II. Y. • • p 2935 
DearflIII W'n ll:lllil CD., 3333 West Ohio St, Cbll:llO, HI. 

, p 2946,2948,2949 
IIIrr1tI EIc\rII.. callie Cup .• 24 Centrel Dr. Fa.daIe, N. Y. P 2952 
m wn l CUlt DIY •• In StIrIIq St, CURlIn, JAIls. 
SIlIIIII Will' Cable DiI., 215 N.lllate 303. Conprs, N. Y. •... P 2966 
SlDdanI WIn l Cable Ca •• 3441 OndInd Ave •• los A .. elel, Cal P 2967 
TIlles lire • Callie, 358 II1II An. WllIiIIfIrd. ConL .... . • • •. P 2969 
Ullllana Tuba lie .• CaIeptBII. Pa. .......... '" .. .. .. ... P 2970 
ACI Incorporeted, 206 Industrial Clr., Princeton, N. J. 
Akron Wire & Rllllber Co., Ine. 105 Schmitt Blvd., Farmingdale, N. Y. 
Aluminum Co. 01 America, 1628 Alcoa Building, Piltsbu/lh, Pa. 
Anaconda Wire & Cable Co .• 605 Third Ave., New York, N. Y. 
Andrew California Cerp" 941 E. Maryllnd Ave., Claremont, Cal. 
Andrew Corp. 1D511O West 153 st., OMand Park, III. 
Antenna Products Co., Box 9588, Austin, Tex. 
AHas W'III & Cable Co., Inc. 72 N. Broadway, YOnkers, N. Y. 
Berkshire Technical ProdL, Inc., Box 60, RO 1, Reading, Pa. 
Blrnbach Co. Inc .• 177 Hanse Ave., Freeport, N. Y. 
IJrand.Rex DIY., Box 498. WilUman!ic, Conll 
British Insulaled Callende~sCables, 21 BloOmsbury St, london, Eng. 
Calcon Mig. Corp., 100 Oakland Ava., Washington, Pa. . 
Carol Cable Co. West 1747 Rower St., Glendale, CaIR. 
Chester Cable Co., Oa~aod Ave., Chester, N. Y. 
Copperweld Steel Co., Wire & Cable DiY., Glassport, Pa. 
Decibel Products, Inc., 3184 Quebec St, Dallas/.Tex. 
Dltbnore-freimuth Corp., 2517 l Norwich St, MDwaukee, W'ISC. 
Rexibli Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
General Cabla Corp., 733 Third Ave., New York, N. Y. 
G. E. Co., Wire & Cable Dept. 1285 Boston Ave., Bridleport, Clllln. 
Gore, W. L & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hatfield W'III & Cable DiY., 360 Hurst st.. Linden, N. J. 
International Wire & Cabla Co., 1300 W. Fletcher St. Chlcego. III. 
Judd Wire DiY •• S. Bndlord St, Bu~ington, Mass. 
Maspro Co., Inc., Asada, Nissin, Nagoya-Shigal, Japan 
Mohawk Wire & Cable Corp., Box 707, Leominster. Mass. 
Okoni\e Co.. 220 Passaic St, Passaic, N. J. 
Oneide Electronic MIg. Co .• 843 N. Cottage st., Meadville, Pa. 
Pace Wire & Cable Cup., 3590 Oceenside Rd., Oceanside, No Y. 
Pacific EIectricord Co .• 747 W. Redondo Beach Blvd., Gardena, CaIR. 
Phalps Dodge Elactr. Prods. Corp., 60 Dodge Ave .• N. Haven, Conn. 
RF !rstems, Inc.. 1511 King St, Cohasset MaSt 
Rodda Co .• Inc., 11105 Martin Ave., SantI ClalB, CaIR. 
Simplex Wire & Cable Co" 79 Sidney St, CaRibridge, Mas; 
SouIhwire Co., 4 Fertilia St., Carrollton, Ga. 
Superior Continental Corp., Box 48g, Hickory .. N. C. 
Superior InstIlated Wire Corp., Box 188, Stony Point, N. Y. 
Surface Conduction, Inc., 1501 Broadway, New York, No Y. 
Trompeter Electrllllics, Inc., 8936 Comanche, Chatsworth, taUf. 

CABLE. TRIAXIAL 
Cel_ cure " WIn Co., 19l1li II. Riur lit, RIm aroYl, IU. 
Daball EIctm. l Callie CO/ll. 2380 H.fflUn St., 1101/1, N. Y. 
Denora Win .. Calli, Co., 3333 Wast 111111 St, CbicalO, III. .. P 2949 
DJnatrlnlc Cable _ CorP. 13& San FlliaHo Rd., Las Allllas, Cain. 

P 2933 
EllCIranle .... IRII, Inc •• l CllolIIIl BIYII" las Anplel, Cal. P 1667 
Sarrett Elctrill. " ea.11 Cup., 24 Centrel Dr., Falllllll1lall, M. Y. 
m Wire .. Cabll DIY .• In SlaMI .. St, CURlIn, lIass. 
.... TIIRIH,I225 Benlre Id. Tilda, Oblo 
llalllnal Wire l Cellle Clrp., 136 Sen Farnandt Rt. 

D.pt EEM, Slrvlca DIY., Las '111.111, Cal. •••....••.•.•. P 2960 
IIern InWtrles Inc., 11112 Ailorl Hwy. T"~. Ohle 
Tensoli\e DIY., W. Mall St., Tmytowa, N. Y. 
Alias Wire & callie Co., Inc., n N. Broadway, Yookers, N. Y. 
Brand-Rea Div., Box 498. Willimantic, Conn . 
Carol Cable Co. West, 1747 Flower st., Glendele, CaIR. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
lucid Wire Oiv., S. Bedford St, Burlington, Mass. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Thermax Wire Corp., 32.()2 linden PI., Rushing, N. Y. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Cain. 

CABLE A5SIMBLIES & HARNESSES 
ABC Produets, 8405 Clllbridp St, MlnnllPOlis, Mine. •••• P 824, 828 
AMP IIc •• Capitron DIY. 155 Park St., Ellzabethllwn, PI. ..•.. P 830 
Acclla\e Electronics Corjl., Box 9351, ElJrla, Ohio 
Allllrlcln ClIP. 87 Rallford An., YIaIthIm, Mass. .. . . . . . . . . . P 834 ""'1 .. 1 Coanectar Dlv., 2801 S. 25th All., Broadview, III. 
Artisaa EIcIm. Carp., 5 Easlllan's Rd., Parsippany, N. J. 
Beilin Carp •• IIIl 5D70A, Chlcat:o, m. 
llredy ClljloratiIa. Richards Ag., Norwalk, Coan. •...•...•. P 881 
Chicago Drnemlc I_dB. Inc •• 1725 Dlrersay Blvd.. Chicago, III 
CIcIR Carp., 1324 Topan .. CanyGII II .• ChllaWGrtb, CaIR. .• .. P 2925 
CIH"lIPhlk, 200 S. TumbuD Canyon Rd., City of Industry. CaIn. 
Cinch 111£ Ca.. 1501 Marsl Ave.. Ell Grove VlIIap, III 
Clnch·Mallne. 1015 SDIIIh 1111 St, Minneapllis, IIlnn. 
Clleman Cable" Wire Co •• 1900 N. River Rd., Rim GrovI, III. P 2929 
Calumbla Wire Preducts Co. 4045 N. Rockwell St, CbicalO, III. 
Coltleclar Corp., 8025 N. Keptone Ava .• Chicap, III. ...... . P '893 
CantrIl ProdB. Cup., 4431 W. Division St., Cblage, III. ..• . . . P 2807 
Deburn Elctrns. " Cable Carp., 23&D Hallman St, Branr, N. Y. . . P 2935 
Data Datar DlVlcas, 253 Creoo Ave. Cliltln, N. I. 
Deetbora W'n .. Cable Co .• 3333 West Ohio St, Chil:llO, III. 
DIDIP lac.. 1331 Bruelfllls Ag., Blolmfteltl. Clnn. 
E-II lII_b laIIoratorils Inc. Bex 1219, Oalland, CaIR. 
Eaate.plchlr Ind.. Inc. AnletlCla Blda:, Cantral Pkwy., Dept EEa, Clncinnlti, O. 
Electra Scientific Inds., 13900 N.W. Science Park Dr., Portlalld, Ore •. 
EllCIrtllc IIIHUICII, 1Ie..l Cllorado BlI •• las AIIIles, Cal. P 1667 
IIIctmspace Cup., 956 Brus!! HoHow Rd., Weslllury, N. Y. 
Elate EllCIrtnlCI, Inc., 2835 W. 12111 St., Box 1318, Erla, PI. 
Cardlan CIllIIomIa, 5755 Camlll Ave., Colver City, Calil. 
Gullon lads., Ilc .• Microcetamics DiI., Metuchen, N. I. 
IIIrPts AImIII, CannlctlRI Devices, Box H, _Irt Baach, Cain. P 906 
m Clenen EIIc •• 3208 HUllbalrll St. las A"ell' Cal ....... P 910 
llIIIrcolllflllllal Hamlss .. Cable CD., 31 W. Mall, PlaillYllW, N. Y. P 2956 
_ EIcIm. Ce. Inc., 4D MarIIlellale Rd •• Tucbhll, N. Y.. . 
I.IJt.Trontes, I22S Inn Rd. TGllde, Ohio .. .... .. .. .. .. P 984 
la&fc ScllIICI, loe. lox 1_. Sal Blip, CIIiI. 
lite Pallli Co., Box .7. IIIP Pelnt U. .. .... .. .. .. .. . P 920 
llatrlx Science Carp •• 435 lIapie Ave. TonrancL cain. .. . . . . p 923 
Molex ProdL Ca. 5224 KatrIna AWl., IInnIrs .1, In. 
llatflnal WIn .. Cabll CIII\I., 138 San Fernanda Rd.. 

Dept EEM, Service BIr •• Las Anpl.s, CIII. 
PloW CUll Dept., Jlllaconnt St. Mewtol Hi&hludl, Mass. 
PIma Electronics Co. Inc., 1500 L 9111 St., l'aIIona, CalW. P 968,969 
PylHlat/ltlIII Ce., CtlnlCllr DIv., 1334 N. IostIII Ave. CIrleIllO. III 

pm 
IItptIU IIdDIlrIll, IH., 801 p. lIarine Del RIJ. Cal. .• P 980,981 
.... l1Ii1a1tr1es Inc., l1t12 AQort Hwy. TDlede, 0Ida .•.•••..• P 983 
1ft 1.lIIIrita hrc.. 125 Spencer PL. MaIDlI'1llllCt, N. Y. 
SIstIn Will & Clblo DIv. 215 II. Reute303, Conpn, N. Y. .... P 2966 
Sclnl1llc Data Sys\HI$ IIC., 701 S. Allatlaa II •• EI SalUnde, Cal. P 801 
SelllClro CIIjI •• 225 IIIJt St, ..... 1OIIck, II. Y. 
Slrltll, H. H. Inc., 812 Saltliker AWl •• Brea\dJn, N. Y. 
Sllnflrt Wh • CIllIe Co.. 3448 IIWIdiltI AYe •• Las Anpltt. Cal 
Dati WIll. Clllle, 358 HIU Ava. Wall1lghrd. Conll ..•••... P 2969 
IllHom lIba I ... Cellqevillt, PI.. .. .. .. .. .. .. .. .. .. ... P 2970 
WIIIIIChI fen. Co. 1Ic.. P.o. Box 577, Cllltlletabllfl. MIl. 
Whlllllll Co., IItrIItnl, Ca ... : .. .. .. .. .. .... .. .. • P 1010,1011 
lIdn1lnils..1nc. Bu 477. enll, IrIt 
ACllncorporated, 206 Industrial CII., Princeton, N. J. . 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. ;' 
Adronics, Inc., 271 Grove Ava., Verona, N. J. 
Advance Ross Elactronics Corp., 135 S. La Salle St, Chicago, III. 
Advanced Electrns.lnc., 1765 Silas Deane HW'(" Rocky Hill, Conn. 
Advenced Packaging Div. 139· Maryland St., EI Segundo. Calil. 
Aetoli\e Electronics Cup., 2207 SUmmit Ave., Union City, N. J. 
Aarospaca Sys\ems,A Teledyne Co., 11107 East 10th st., Fairmont, Minn. 
Aetna Elctrns. Corp., Readington Rd .• N. Branch, N. J. 
Almes 1Dds. Inc., Box 73, lockport. III. 
Airl:raft & Elctrn. ~lalties, Inc •• 12675 W. U.s. Hwy. 36, Plainfield, Ind. 
Allelll-Tech, Inc.; 141 Rlvar Rd., Nutley, N. J. 
Alloys Unlimited, ilie., 16661 Ventura' Blvd. Encino, Cal. 
American Communications Corp., 178·15 Evelelll Rd., Jamaica. N. Y. 
American Elec. Cable Co., 181 Appleton St, Holyoke, MasL 
AmeriClin Nuclear Corp., Box 426, Oak Ridge, Tenn. ' 
Ametican Standard, 9000 KingsSt, Franklin Park, III. 
Amphenol Cadre DiY., 20 Valley St, Box 150. Endicott, N. Y. 
Amphenollndustdal Dfv. 1830 South 54th Ave., Chicago, III. 
Anchor Specialty MIg. Co., 300 Hollister Rd., Teterboro, N. J. 
~ex Wire & Cable Corp .• 380 VanderbiH Motor PkW'/., Hauppauge, N. Y. 
applied Electro Mechanics Inc .• 2350 Duke St.. Alexandria, Va. 
Applied Technology Corp., 73-03 Grand Ave., MlSIIelll, N. Y. 
AHaI Wire & Cable Co.. Inc. 72 N. Broadway. Yonkers, N. Y. 
Audio Accessories, Inc., Gilsum, N. H. . 
Austin Elctms., 450 W. First Ave., Roselle, N.· J. 
automation Dynamics· Corp., 35 Industrial Pkwy., Northvale, N. J. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 

CABLE ASSEMBLIES AND HARNESSES 

Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Barker Praducts Co., 344 Central St., Saugus, Mass. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Berg ElectroniCS, Inc., York ExpW'/., New Cumberland, Pa. 
Bergen Wire Rope Co., 1234 Gregg St., lodi, N. J. 
Berkshire Technical Prods., Inc., Box 6~ RD 1, Reading, ·Pa. 
Binary Elctrnt of Calil., 1429 N. State College Blvd., Anaheim, Calil. 
Bliss Electronic Corp., Box 366, Sussex, N. J. 
Breeze Corps., In~, 700 liberty Ave., Union, N. J. 
British Insulated Callende~s Cables, 21 Bloomsbury St., London, Eng. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Broxlea lid., Broxbourne, Heds, Eng. 
C B C Industries Inc., 2601 N. Howard St., Philedelphia, Pa. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Christian Precisioo Mig. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Co-Operative Industries, Inc., 100 Oakdale Rd., Chester, N. J. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calil. 
Collins Radio Co., Dallas, Texas 
Communication Systems Corp., 8100 N. lehiRh Ave" Morton Grove, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Consolidated Prods. CorP., 17360 S. Gramercy PI., Gardena, Cain. 
Cord Specialties Co., 9239 Cherry St., FlBnklin Park, III. 
Culver.stearns Mfg. Co., 354 Franklin St., Worcester, Mass. 
Jl.Cemco, 32110 N. San Fernando 8Ivd., Burbank, Calil. 
Oarling, R. E., Co., Inc., Box 666; Gaithersburg, Md. 
DeSoto Electrical Products, Box 239, DeSoto, Mo.· 
Dietz Design Inc., 100 Electronics PkW'/., Belton, Mo'. 
Digital Sensors, Inc., 4127 N. Figueroa St., los Angeles. tali!. 
Oiibnore·Freimulll Corp., 2517 E. Norwich st., Milwaukee, WIse. 
Eagle-Picher lOlls., Inc., "c" & Porter Sts., Joplin, Mo. 
Eastern Specialty Co., 3619 N. Eight St, Philadelphia, Pa. 
Eby Sales Co., 148-05 Archer Ave., Jamaica, N. Y. . 
Edison, T. A. Industries, Instr. Olv., 36 lakeside Ave., W. Orange, N. J. 
Electri·Wire Assemblies Co., Inc., 700 W. Virginia St, Milwaukee, Wise. 
Electr()oCeramics, Box 15096, Salt Lake City, Utah 
Electro Specialties Corp., 370 Park Ave., Worcester, Mass. 
Ellctro.standards Labs., Inc., 3560 Northwest 34111 SI., Miami, Fla. 
Electrol Co., Inc., 771 Spring La., York, Pa. 
Electranic Services, Inc., 1258 FitzgelBld Ave., San FlBncisco, Calif. 
Electronics, Inc. of Pa., 2440 Maryland Ave., Willow Grove, Pa. 
Electravart Inc., 86 Hartford Ave., Mt. Vernon, N. Y . 

. Elpac Data Systems. 18651 Von Karman Ave., Irvine, Cal. 
Empire Electronics Co., Inc., 60 Spruce st., Paterson, No J. 
Estes Engrg. Co., 543 West l84th St., Gardena, Cain. 
Excel Specialty Corp., 6335 N. Broadway, Chicago, III. 
Farwest Mfg. Div., Inc., 32nd at 124th, s.E., Bellevue, Wash. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Florida TlBnsformer Co., Box SIB, Deleon Springs, Fla. 
GaviH Wire & Cable Oiv., Amerace Esna Corp., Brookfield. Mass. 
GenelBl Cable Corp., 733 Third Ave., New York, N. Y. 
General Coil Prods. Corp., 156 Hinsdale SI., Brooklyn, N. Y. 
General RF Fittings, Box 278, Port Salerno, Ra. 
General Reliance Olv., General Relay Corp., 20 Mercer st., Dover, N. J. 
Geospace Elctrns. Oiv., 1 Fairchild Ave., Plainliew, N. Y. 
GHieHe Elctm. Prods. Co., 201 laurel St" Beverly, N. J. 
Gore, W. L. & Associates, Inc., 555 Paper Mill Rd., Nawark, Del. 
Granite State Machine Co., Inc., 124 .rolielle St., Manchester, N. H. 
Gray Res. & Oev. Co" 150 Park Ave., E. Hartford, Conn. 
Gulton Industries, Inc., Instrumentation Oiv., Metuchen, N. J. 
Gunnar Laboratories, Inc., 5803 14th St., l, Brandenton, Ra. 
H & 5 Wire Cutting Service, Inc., 42 East 12111 St., New York, N. Y. 
Harco labs, Inc., 186 Cedar St, Branford, Conn. 
Hitemp Oiv., 1200 Shames Or., Westbury, N. Y. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. s., Minneapolis, Minn. 
Honeywell, Inc., Computer Control Div., Peterborough, N. H. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal . 
Hughes Aircralt Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Hughes Alrcralt Co., Industrial Sys. Oiv., Box 92904, Airport Sta., 

Los Angeles, Calft. 
Icorl Electro-Plastics, Inc., 1050 Kiler Rd., Sunnyvale, Calif. 
lkor, Inc., N. W. Industrial Pit, Burlington, Mass. 
Industrial Electranic Hardware Corp., 109 Prince St, New York, N. Y. 
Inso Electronic Prods., Inc. 103 Park Ava., Nutley, N .. J. 
International Energy Convarsion, Inc., 430 Kirby St, Ga~and, Tex. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Jansen Electronics Mfg., Inc., 2233 Univarslly Ave., 51. Paul, Minn. 
Jerome Electric Corp., 391 lakeside Ave., Orange, N. J: 
Jetlron Products Inc., 58 Route 10, Box 7, Hanover, N •. J. 
Joliet Control Corp., Maple & Benton, Box 75\. Joliet III. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Jey Mfg. Co., 338 S. Broadway, New Philadelphia, Ohio 
Judd Wire DiY., S. Bedford st., BuMington, Mass. 
Jutco, Inc., 122 rast 162nd St., Gardena, Calli. 
Keiser's Industries, Inc., Laumau St, Mt Holly S/lrinRS. Pa, 
Kentrox Inds., Inc., 8735S.W. Canyon la., PorHand, Ore. 
Koontz·Wagner Elec. Co., Inc., 516 N. Michigan St, S. Bend, Ind. 
lance Inds., Box 4156, Sylmar, Calil. 
lane Inds., Electronics Div., 7254 Atoll Ave., N., N. Hollywood, Calil. 
Lear Siegler, Inc., 3171 S. Bundy Or.: Santa Mimica, Calif. 

• Lear Siegler, Inc. Eiclrn. Instr. Div" 714 N. Brookhurst St" Anaheim, Cal. 
Lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Unemaster SwHch Corp., Box 52. Woodstock, Conn. 
link Group, Singer.(lenelBl Precision, Inc., .Binghamton; N. Y. 
lockheed Aircraft Service Co., Onl. Inti. Airport, Ontario, Cal. 
lynn Elctrns. Corp., Box 3003, Philadelphia, Pa. 
MoT Electronics Co., 536 Lewelling Blvd., San Leandro; Calif. 
Manger Electric Co., Inc., W. Henry St., Stamlor~, Colin. 
Mark Products, Inc., 3935 Fairhill Dr., Houston, Tex. 
Mecca, P.O. Box 36393, Houston, Tex: 
Mercury Elctms. Corp., 339 l Cottage PI., York, Pa. 
MicfOoMagna Elcllns.,3311. Perkins Ave., Cleveland, onio 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Microdot Inc., 220 Pasadena Ave., S. Pasaderil!, Cal. 
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Microteeh, 1425, Milldale Rd., Cheshire, Conn. . 
Mid·West Metal Products, .Inc., 4Slf E. Donovan Rd:, Kansas City, Kans. 
Milletron, Inc., 540. Alpha Dr., Pittsburgh, Pa. " 
Minax Devices Inc., 226R Merrick Rd., Lynbrook, N. Y. 
Minisink Rubber Co., Inc:, 2 Orange County, .!lnionville, N. Y. 
Modelectric Prods. Corp., 9 Cindy La.,' Asbury Pafl!,. N. J. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Multicon Div., Box 899, Ft Wayne, Ind. 
Mutron Corp., 646 Summer St., Brockton, Mass" , . 
MYstic Transformers, Inc., 114\'iest St., Wilmington, Mas~ 
Narco Avionics, Commerce Dr., Ft. Washington, P1. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Nelson Elclms,. Labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Neptune Electronics Co., 30 West .15 St" New York, N. Y. 

\ Network Industries, Inc., Box 397, Bayonne, N. J. 
Newman, M. M, Corp., 85 Clifton Ave., Marblehead, Mass, /" 
NiChols, R. H. Co., Ltd" 4544 Dufferin St" Toronto, Ont., Can, 
Omega Labs., Inc., Haverhill St., RQwley, Mass. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, PJ. 
Pacific Electricord Co" 747 W. Redondo Beach Blvd., Gardenai Cain. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Pastoriza Div. Analog.Devices,ln~., 221 Fifth St., Cambridge, Mass. 
Pentronics Corp:, 10. Cheney St., Dorchester, Mass. 
Perfection Electronics, Inc., 73-03 Grand Ave., Maspeth, N. Y. 
Permonite Mfg. Co., 910. W. Jackson Blvd.,.Chicago, III. 
Petty Geophysical £Ogrg. Co.)DO Tower Bldg., San Antonio, Tex. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave.,.N. Haven, Conn. 
Physical Sciences Corp., 31203)4 E . .Live Oak Ave., Arcadia, Calif, 
Plastic Wire & Cable Corp., E. Main St., Jewett City, Conn. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. . 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Pyco, Inc., 604 E. Lincoln Hwy., Penndel, Pa. . 
REF Dynamics, 393 Jericho Tpke., Mineola, N. Y. 
REM·Tronics, Inc., 192 Central Ave., Silver Creek, N.' Y. 
Rectico, Inc., 20. Village Park Rd., Cedar Grove, N. J. 
Renco Efctms. Inc" 240.·1 Old Country Rd., Hicksville, N. Y. 
Republic Elctrn . .Inds. Inc., 575 Broad Hollow Rd., Huntington, N. Y. 
Revere Cprp. of America, 845 N. Colony Rd., Walling/ord,Conn. 
Richco Plastic Co., 5825 N. Tripp Ave.,Chicego, III. 
Rodda Co., Inc., 1005 Martin Ave., Sanfa Clara, Cain. 
Rogers Corp., Rogers, Conn. 
Santa Fe \t1fg. Co., 2343 Jerome Ave.; Bronx, N, Y" 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Schjeldahl, G. T. Co., Electrical Prods DiY., Box 170., Northfield, Minn. 
Seven Assocs, Inc., 568 San Xavier Ave., Sunnyvale, Calif. 
Shigoto Industries, Inc., 350. fifth Ave., N/w York, N. Y. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Sittler Corp., 1& N. Ada St., Chicago, III. 
Sparton Soulllwest Inc., 9621 Coors Rd. N.W., Albuguerque, N. M. 
Spectra-Strip Corp., P.O. Box 415, Garden Grove; Calif. 
Sunshine Scientific Instruments, Ino., 1810. Grant Ave:, Philadelp~ia, Pa. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Superior Elec,ronics Co., 474 Getty Ave., Clifton, ·N. J. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III; 
Sylvania Electric Prod., Inc., Elclrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Taffet Electronics, Inc., 27'{)1 BrQoklyn.Queens [xpwy., W., Wood!ide, N. Y. 
Tenna Mfg. Co., Inc., 1920.1 Cranwood Pkwy., Warrensville Hts., Ohio 
Thermal Wire & Elctrns.Corp., Keelers Bay, S. Hero, Vt. . 
3M Co., 3M Center, St Paul, Minn. 
Transvac Electronics, 270 Newtown Rd., plainview, N. Y. 
Tr~Dex Co., 2146. E. Main St., Visalia, Cain. ' 
Tri·State Eletrns. Corp., Broadway &·Jefferson Sts" Camden, N. J. 
Trompeter Electrooics, Inc., 8936 Comanche, Chatsworth, Calff. 
Tru-Connector Corp., 245 Lynnfield St.i Peabody, Mass. 
Varied Industrial Products, Inc,,:445 Fifth Ave., Paterson, N. J. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield; Mass. 
Viz Mfg. Co., 335 E. Price St., Philadelp~ia, Pa.' 
Waber Electronics, Inc., 2000 N .. Second st., Philadelphia, Pa. 
Waters Co., Div. Flo-Tronics, Inc., 'Box 529, Rochester, Minn. 
Waters Conley Co., Inc., 501 1st Ave., N,W., Rochester, Minn. 
Western Eletrn. Inds., 72 N. Broadway, Yonkers, N. Y. : 
Weston Instrs. Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. 1. . , 
Whitaker Cable Gorp., :1301 Burlington St., N,. Kansas City, Mo. 
Wiegand, E. L., Co., 770.5 Thomas Blvd., Pittsburgh, ,Pa. 
Zippertubing Co., 13000 S. Broadway, ~os Angeles, Calif. 

CABLE CLAMPS., &CU'PS.,...sEE. CLAMPS AND 
CLIPS. CABLE-ALSO. SEE WIRE & 
CABLE liES .., . 

CkLEoEND SEALINGKIT5-,-SEE 
KITS. CABLE·ENI) SEALING 

CABLE' PREssUluzA'iON EQUIPMENT 
Andrew Corp" 10500 West153 St., Orland Park, .UI. 
General Cabfe Corp., 733 Third Ave., New York, NiY. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Puregas Equipment Corp., 1445 Slmngs Rd., Copiague, N. Y. 
Sup,rior Continental Corp;; Bo.x 489, Hickory, N. C. 

, , .. 
CABLE RETRACTORS, 
Vent·Rak Inc., 525S. webller ~va.,lndiariapolil, lad. ; 
Accuride Div.,.12311 S. Silbemalter Ave., Sanll! fe Springs, Calif .. 
Aero-Motive Mfg. Co., P.O. Box 2678, Kalam~oo, Mich. ' 
Flexible Circuits, fnc" Paul Valley Ind. Park, Warrington, Pa. 
Grant Pulley & 'Hardware Cor~., m High St., W. Nyack,.N. Y: 
Hunter Spring, One Spiing, Ave., Hatfield, Pa. ' 
Industrial Electric Reels Inc., 1509 Chicago St., Omaha, Neb. 
Jonathan Mfg, Co., lIDIS. Acacia Ave.; Fullerton, Cailf. 
Morey.~orp., 2659.Wisconsin Ave., Oowners.Grove,lII. 
Zero Mfg. Co., 1121 Chestnut st., Burbank, Calff. 
Zippertubing Co., 13000 S. Broadw~, Los Aogelesj.Calif. 
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CABLE TESTERS -SEE TESTERS. CABLE 

CAGES. CIlICUITBOARl)...,sEEIACKS. 
CIRCUIT BOAllD 

CALCULATORS. ELECTRICAL & ELECTRON Ii-' 
ALSO SEE ,COMPUTERS. DESK TOP 

Wang Labs,lnc., Dlpt. &-AC, 836.North st., Tewksbury, Mass... p815 
C-Thru Ruler Co., 6 Britton Dr., Bloomfield .. Conn. 
Dero Research & Development Corp., Broadway & Park .Ave., Huntington, N. Y. 
Felsenthal Instruments Co., 7450.. W .• Wilson Ave., Chicago, III. 
Friden lnc., 2350 Washington Ave., San Leandroi- Calif. 
Hewlett·packard Co., 1501 Page, Mill Rd., Palo ~Ito, Calif. ' 
Information Instruments, Inc., 62 Enterprise Drl, Ann Arbor, Mich. 
Jacri Inds., Box 265, Seaford, N. Y. . .. 
Monroe Infl., Div. Litton Inds., 550 Central Ave., ijrange, N. J. 
TOK Dectronics Co., Ltd;, 14·62 Chome Uchi·kanda, ChiyQda·ku, Tokyo, Japan 
Victor Comptometer Corp., 3900. N. Rockwell. St., Chicago, III. 

CALIBRATION SERVICES-SEE SERVICES. 
CALIBRATION & INSTRUMENT REPAIR 

CALIBRATORS. ACCELEROMETER 
B & K Instruments, lie., 5113 West 164111 St, Cllveland, Ohio. . p 1336 
IthICO Ine., 735 W. Clinton St, I~ca, II. Y. 
North Hils Eiectronlcs.lne., Alexander Pl., Glln Cm, N. Y. •.•• p 1426 
UnlloJtz.Dlcldl Corp., _ Wbftne, AVI., Hamden, COIR. ...... p 1249 
AMBAC Inds. Inc., 90.0 Old Country Rd., Garden City, N. Y. 
Agac.{)erritron, Inc., 1332 N. Henry St., Alexandria, Va. 
Anchor Specialty Mfg. Co., aoo ~oll~ter Rd., Teterboro, N. J. 
Columbia Reaearch Labs., Inc., Macdade Blvd. & Bullens La., Woodlyn, Pa. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Endevco, SDI S. Arroyo Pkwy., Pasadena, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
KisHer Instrument C,0.,.8967 Sheridan Dr., Clarence, N:·Y. 
Ling Electrooics, 1515 S. Manchester Ave., Al)aheim, Calif. 
MB Electronics, Box 1825, New Haven, Conn. 
Neptune Electronics Co., SO West 15 St., New York, N. Y. 
Razdow Labs., Inc., 377 Fifth St.; Newark, N. J. 
Rohde & Schwarz Sales Co.,,111 Lexington Ave., Passaic, N. J. " 
Weston Instrs., Inc" Weston-Lexington Div., 17 Hartwell Ave.j Lexington: Mass. 

CALIBRATORS. ATTENUATION 
Scle.tltic'AUlata Ide., Box 13654, AUlnta, Sa. 
Welmbel Ea. Co. Inc., P.D, Bax 577, Gaithersbufl, Md. 
Airborne Instiuments Lab., Div. CuHer-Hammer, Inc., Deer Park, N. Y. 
PRO. Electronics, Inc., 1200 Prospect Ave., Westbury" N. y, 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartwell Ave" Lexington, Mass. 

CALIBRATORS, CRYSTAL 
Aatron, Inc., 10214 N. Intertegional Hwy., Austin, Tlr. 
Df1IIIz ERIInelrinr Llbs, Inc., '1233 North AVI., Plainfilld, N. J. 

, NntiI Ca., Dept 180, Blntan Harbor, lIich,. 
Measurements, Box 180, Boonton, H.l. ................... p 1437 
Melpar, Inc., Special Products Dept, 7778 A~ington Blvd., Falls Cburch, VI. 
ParHn Researclllnc., 48 Urban AVI., Westbury, N. Y. . . . . • • . p 1460 
RFL IlIIIs., Inc., Pawenille Rd., BlOnton, N. I ... ;........... p 1472 
Tracor lac., 6500 Tracor La., Austin, Tml .... " ... : .. .. • pIS 11 
Galaxy Electronics, 10 South 341ll St, Council Bluffs, Iowa 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo. Alto, Calff. 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
Micmwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Parzen Research, Inc., 48 Urban Ave., Westbury, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passa~, N. J. 

CALIBRATORS. CURRENT '. 
American Aerospace Cont Inc., 129 Verdi St, farmingdale, N. Y. 
Electronic Development Corp., 423 W. BlDldway, Boston, Mass; p 1378 
General Resistance Inc. 500 Nuber Ave. MI. Vernon, N. Y. . .. . p 1392 
Halt Instrument Labs, P.O, Box 230, Oconto, Wi~ .,....... p m8 
Julie Reslarch Lab Inc., 211 W. 61st St, New York, H., Y. •••. p 1414 
Keftbl" Instruments, Inc., 28775 Aurora RIL, Cleveland, Ohio p 1424 
Nort_ Hills Electronics Inc., Almnder PI. GIeHlve, N. y, .... p 1426 
Ylotoreen Instr. Dlv., 10101 WOadland Ave., Cleveland, Ohio 
Electrical Instrument Service, In~, 25 Dock St., Mt. Vernon, N. t 
Weston Inslrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., Lexington; Mass. 

CALIBRATORS. FREQUENCY . 
AelDsp~e IItsearch Inc., 130 linealn St, BOS1IIn, Mass. 
Anlliar Instruments Inc. 7833 Haskell Ava., Van NUll, talif •.•. ' ,,761 
Allc, fnc., 1125 Lumpkin St, Houston, Ter. ..••• _. . . . P 1014, 1015 
Austron, Inc., 10214 H. IntelTegianal Hwy., Austin, Tex.. ... • .•. P 1332 
CML Inc., 350 Lellnd Ave., Plainfield, II. J. . ' 
Callfll'nIa Instra. Corp., 3511 Midway Dr., Sin Dilp, CalK. 
Eleotmlmpulse, Ine., 116 Chestnut·St, Red Bank, N. J. 
Flrk Standards Inc., 213 Main St, WestChic8lO, ilL . 
FrequencyEleotl1lnics, Inc.,3 Delaware Dr., Lake Success, N. Y •. 

p 1104,1330 
Frequlncy Engineering Labs, P.O. Bor 527, ~arminidal" N. ~I 
Neath Ca., Dept. 180, Baatan Harbor, M~. 
HlckDII Oectrlcallnstr. Ca., 10514 DuPont AVI. Cleveland, Dhie' 
lItasurements, au 180, Boonton, N. J. . 
Melpar, Inc., Special Products Dept, 7776 Arlington Blyd., falls Church, VI. 
MDIIIl1Ila Clmm. & ElctrnL, Inc., 4501 N. Augusta BI,d., Cbicap,III. 
Parzen Rlsearch Inl., 48·Urllan, Ave., Westbury, H.'Y. ........ p 1460 
Phileo/Ford Corp., C & Tioga Sis., Phlladelp~ia, Pa. 
Singer Co., Instrumentation 01,., 915 Pambmu St., Bridleport, CaDn. 

. p 1486,1497 
Salid Stale Elctra. CIIIL, 15321 Rayen St .. SepuiYeda, CII. ' 
Tracar Inc., 6500 Tracar La., Auilln, Tms .1............. p 1511 
A & M Instrumen~ Inc.; COmmunity Dr., Great Neck, N. Y. , 
Century Electronics ~ Instrs., Inc., Box C,. Admiral Sta., Tulsa, Okla. 
Collins Radio Co., Dallas, Texas 
Data.control Systems,lnc.; E. Uberty St, Danbury; Conn. 
EMR Div., Box 22~, PrinCeton, N. J, 
Fluke, John Mfg.C~, Inc., Box 7428, Seattle, Wash. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Comp1ny, 300 Baker Ave., ,W. Concord, Mass.:, 
Ham!""rlund Mfg. Co., 73418 Hammarlund Dr., MaTs Hill, N. C, 

Hewlett·Packard Co., 150.1 Page Mill Rd., Palo Alto, Calif. 
Inlrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. . 
Leader In,trs. Corp., 24-20 Jackson Ave., Long .Isfapd City, ,N.Y. 
Micro-Nov. Instr. Co., Inc., 6124 N. Pulaski Rd., Chicago, .111 •. 
Micmdot Inc., 220.Pasadena Ave" S. Pasadena, cal. 
MicrowaVe/SystemS, In~, 1 Adler Or., E"'SyTacuse, N. v:-
PRO Electronics, Inc., 1200 Prospect Ave" Westbury, N. Y •. 
Polarad Elctrns. Instr., 34-02 Queens »Ivd., Long Island,City, N.Y. 
llMS Engineering, Inc., 486 141ll St., N.W., Atlanta, Ga. , 
Radiation Devices Co., Box 8450, Baltimore, Md. ( 
RiverlJank labs., Dept. of £Ogre, ~"O. ~QX 65, Ge,i1eva,U). ! ' 
Rohde & Schwarz Sales Co., 111 Lexing\on~ve., ~a~ic, N., l; . , 
Senex Inc., 20 East Henoan St, Philadelphia, pa. ," , 
Telonic lods., Inc., 60 N. Fif$.Mve.,Beech Grove, Ind., ' 
Weston lostrs., Inc., Weston·lexington Div., 17 Hartwell Ave., Lexington" MasS. 

CALIBRATORs.~VDT ,.', . ". 
HIrth Atlantic Iftdustriellnc.,,2DD rlrmlnal, Dr" Plain~, N. Y, 
Automatic Control Electro~icsi Inc., ,Box'II9S, San·Antopio,;T~x. 
Daytronic Corp., 2875 Gulve( Ave'i Kettering, Ohio: ' , ' .. "', " 
Transducer Specialties, Inc., Easton & W!~ndotte Rds., Willo\\', Gro.ve, Pa. 

CALIBRATORS. MAGNETIC j:IE~D " 
Klkusul Elctrns. Corp., 3-1175, SbinmllQkI,HIgas~; KawasakH:Ity, 

Kanagawa.Pref., Japan 
RfL Inds., Int., Pawenille Rd., BaInton, II. L ...•...•••••.• p 1472 
Delta Efctrns. Ltd., 70 Ronson Dr.,.Rexdale, Ont., Can. 
E1eclnrMechanicsCo., Box· 1546, A~stin, Tex. 

CALIBRATORS. METER-SEE TISlERS,tAnER 

. CALIBRATORS. MICROPHONE . 
B & K Instr.ments, Inc., 5113 West 1114th St., Clmland, Ohio.. p 1336 
Dawe Instruments, Ltd., Western Ave., Acton, london wa, Eng. 

CALIBRATORS. NOISE . 
Airborne Instruments Lab., Div. Cutler-Hammer, Inc.; OeerPark, N. Y.: 

CALIBRATORS •. OSCILLOSCOPE 
Accutronics, Inc., 828 North St, Gell'/ll, Ul 
l.ff IItlearch laboratories Inc., Bor 1289, Daklan', Calff. 
Fork Standards lac., 213lr!aln St, West Cbicall, Iii. 
Kikusui Elctrns. C,,,., 3-1175, Shlnllarakl.ffigasbl, Kawasakl-CIty, , 

Kanagawa.Pref., Japan ...... , ...... ,.. .. .. . .. . .. .. .. p 1425 
Melpar, Ine., Special PrcdllCls Dept., 7716 Arlington Blvd., falls Chur.ct, VI.· 
Tektronix, Inc., Bor 500, Beaverton,.Dre. , , 
A & M Instrument, Inc., Community Dr., Great Neck, N.,Y. , 
Data Ins!r!lment .Div., 7300 Crescent Blvd" Pennsauken, N. J", 
Edwin Inds. Corp., 11933 Tech Rd., Silver. ~ring, Md. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N .. Y. 
Medistor Instrument Co" 4503 8th Ave. N.W., Seattle, ~ash." 

CALIBRATORS. RADAR RANGE 
Eldered. Elctrnl., 801 Chalamlf Rd., CalCOrd,·Calff. . ", :." 
Fre~ency ElectrnRjcs, Inc., 3 Delaware Dr.,LakaSu~iS, 'N'. t. 
MetrIc Systems Corp., 738 N. Beal St" FlrtWalton Be •. FlL P 541 
Wllnschel Engrt Co. Ine., P.O. Box 577, Gaithersburg, 1r!iI.. . , 
Dero Research & Develop~ent Corp., Broadway.& Park Ave., Huntingt.on, ~. ,V. 
Electronic Services, Inc., 1258 Fitzgerald .Ave., San Fr.ancis~" Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. ' 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. . .' 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto,.Ont., Can. 
RCA, Defense Elclm. Prods., Marne Hwy., Morristown, N. J. 

CALIBRATORS. SWEEP-SEE GENERATORS. 
SWEEP, 

CALIBRATORS. SYNCHRd ' 
Astrosysteml, Inc., 6 Nevada Dr., New HYde Park, N, Y ••••.• !: p 1328 
IlIIIastrial Clntrol Ca., Central AVI. at Pinelawn, farminCdale, ~. Y. . 

p2668 
Jufle IItse~rcb ~ Inc;i 211 W. 61st St. New Yar~ N.Y. .... P 2394 
Natal Elctm. Indusm." lac., ,1129 GeraldAte., Van Nqys, CaIR. 
North Atlantic Imilltries lac., 200 Terllinal Dr., Plainview, N. Y. p 1453 
Singer Ca. Instrumentation DI,. 915 Plllbroke St, Bridge,art, Conn. 

. p 1496,1497 
neta Instrlment Ctrp. Fairllel', N. 1 ..... ,............... p 1515 
Defense E1ctms., In~, Rockville, Md. . 
Dorsett Electronics, Box 36, Tulsa, Okla. . 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monlc;a, CaIW. : 
Micro Metrics, Inc., 165 Pennsylvania Ave.i Paterson, N. J. 
Republic Corp., 9754 Deering Ave., Chatsworth, Cain: 

CALIBRATORS. TELEMETERING-SEE 
TELEMET~RING TESTERS 

CALIBRATORS. TIME. BASE 
Aerospace Research Inc;, 130 Lincoln St, Baston, Mass. p 1647 
ArHech Corp." ISO Uncal. St., Br.hjon, Mass. 
Austran, Inc., 1021411. Interregianal NWY."Austln, Tex. • •..•.• p 1332 
E·H Rlslarch LabtratoJles Inc., Box 1289, Oakland, Calif. . , 
flrk Standanl! Inc., 213 MlinS!., West CbiclllO, III, ........ p 1099 
Melflar, Inc. Special Products Dept, 7776 Arlingtoa Blvd.i~aIJ$ Church, Va. 
IIotoro/a CDIIII!J. & E1Ctms., lac., 4501 N. Augusta Blvd., Chlcago,lIl. 
Tektronil, Inc.:'BI' 5111, Bemrton, Ore.· '. - " , 
Tafe-Sipal CDI)I., 250 Crossways .Park Dr., Woodbury, N .• Y. 
Trac8llne. 8500 Tracar La., AQstln, Tlxas ... d' .. ;'" ... ; • p 1511 
Hewlett·Packard Ca., 1501 Page Mill Rd., Pulp :Alto, Calif. . 
Intrax Systems. Inc,,129 Centinela.Ave., Inglewood, Calif. 
Norrman, Ernst Labs:, 20.0. EI.khorn Rd." Williams Qay, Wisc. 
Phelps Dooge Electr. Prods. ,Corp., 60 Dodge Ave., N. Haven, Conn. ' 
Radiation Devices Co., Box .8450, Baltimore, Md. 

CALIBRATORS, . VOLTAG. ,. 
AQen Inc., 58-15 Nortllam Bild., Wonslde; N.Y. ..•.•••.•• p 1335 
Beewn Instr. 1nc.,l:tdar .Grove 0,,,. 89 Commerce Rd., CJdlfGrm, N. J. 
Ctba Electronicllnc., Box. 823, San Biep; &aIH. .. ...... ,.;, P 1356 
Dynage Inc., 1331 BI.e ,H.llIs Ava., BIIOmlil\tl, Clnn. 



Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 
p 1374 

Electronic Development Corp., 423 W. Broadway, Boston, Mass. 
p 1378,1379 

Ge.el"lll Resista.ce I.c., 500 Nuber Ave., Mt Vernon, N. Y. . . . . p 1392 
Hickok Electrical Instr. Co., 10514 DuPont Ave., Cleve~nd, Ohio 
Hott Instrument Labs, P.O. Box 230, Oconto, Wisc. p 1398 
InstruLab, Inc., 1205 Lamar St, Daj1on, Ohio 
Instrument Prods., 3M Co., 300 S. Lewis Rd., camarilla, CaUf. 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. .. p 1412 
Keithley Instruments, Inc., 28115 Aurora Rd., Clevela.d, Ohio 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. 
Lorch·Adr.t Corp., 105 Cedar La., Englewood, N. I. ......... p 1430 
Measurements, Box 180, Boonton, N. I. 
Non·Linear Systems, Inc., Box N, Del Mar, Cal~. 
North Hills Electronics Inc., Alexander Pl., Glen Cave, N. Y. .... p 2056 
Kytronlcs, Inc., Precision Resistor DiY., Industrial Ave., Kutztown, Pa. 
Pewer Designs Inc., 1100 Sham,s Dr., Westbury, N. Y. 
RFL Inds., Inc., Powerville Rd., honton, N. I. 
Ross Engrg. Corp., 11915 Shadybrook, Sal"lltop, Calif. 
Sclentific·Atlanta Inc., Box 13654, Atla.ta, Ga. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Singer c.., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 

p 1493,1497,1498 
Tektronix, Inc., Box 500, Beaverton, Ore. 
A & M Instrument,lnc., Community Dr., Great Neck, N. Y. 
Analogic Co .. 29GNewton St., Waltham, Mass. 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. I. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Bio·Medical Elctrns., Inc., 653 Lofstrand la., Rockville, Md. 
Canadian Resch. Inst., 85 curlew Dr., Don Mills, Ont., Can. 
Coax Devices, Inc., Box 134·EEM, Chelsea, Mass. 
Computer Test Corp., 3 Computer Or., Cherry Hill, N. I. 
Data Instrument Div., 1300 Crescent Blvd., Pennsauken, N. I. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
EMR Div., Box 223, Princeton, N. I. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hallmark Standard Inc., 145 Library lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Horex Electronics, Inc., 1719 21st St., Santa Monica, Calif. 
tB Instruments Inc., 7016 Euclid Ave., Cleveland, Ohio 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Meguro Denpa Sokki K. K., 511·chome, Meguro·ku, Tokyo, Jap. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Optimation Inc., 9411 Telfair Ave., Sun Valley, Calif. 
Precision Standards Corp., Box 8361, San Marino. Calif. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Sonex Inc., 10 East Herman St., Philadelphia, Pa. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 
Weston Instrs., Inc., Weston·lexington Div., 17 Hartwell Ave., lexinglon, Mass. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 

CALIBRATORS, VSWR 
Heath Ca., Dept. 180, Bentan Harbor, Mich. 
Nania Microwave Carp., Plainview, H. Y. p 1689 
Nytranics, Inc., Precisian Resistor Div., Industrial Ave., Kutztown, Pa. 
Signalite, Inc., 1933 Heck Ave., Neptune, N. I. 
Weinschel Engrg. Ca. Inc., P.O. Box 571, Gaithersburg, Md. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
PRO Electronics, Inc., 1100 Prospect Ave., Westbury, N. Y. 
Rantec Div., 14003 Ventura Blvd., Calabasas, Calif. 
Telonic Inds .. Inc .. 60 N. First Ave .. Beech Grove, Ind. 

CALLING SYSTEMS-SEE 
INTERCOMMUNICATION SYSTEMS 

CALORIMETERS, HEAT TRANSFER 
Andonian Assocs. Inc., 16 Thayer Rd., Waltham, Mass. 
Custom Scientific Instruments, Inc., Box A, Whippany, N. I. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Heat Technolo~ lab., Inc., 4308 Governor Dr., Huntsville, Ala. 
Hidyne Instr. & Engrg. Co., 911 Bragg Circle, Tullahoma, Tenn. 
Hy·Cal Engineering, 11105 los Nietos Rd., Santa Fe Springs, Calif. 
Plasmadyne, 3839 S. Main,. Santa Ana, Calif. 
RDF Corp., 23 Elm Ave., Hudson, N. H. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

CALORIMETERS, LASER 
Hadron, 300 Shames Or., Westbury, N. Y. 

~~e~~~orn;l,e1~3~igo~~~~"A~~I~~~;t~~p~:;ssantee, Calif. 
Exotic Materials, Inc., 1968 Randolph Ave., Costa Mesa, Calif. 
Hy-Cal Engioeering, 11105 los Nietos Rd., Santa Fe Springs, Calif. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Korad Dept., Eletrns. Div., 2510 Colorado Ave., Santa Monica, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington; Mass. 

CALORIMETERS, MICROWAVE 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio. . . . . .. P 1343 
Eleetro Impulse, Inc., 116 Chestnut St., Red Bank, N. I. .. P 1372. 1668 
OKI Eletms. of America Inc., 500/5116 S.E. 24th St, Ft. Lauderdale, Fla. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Calvert Electronics, Inc., 220 East 13rd St., New York, N. Y. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
Control Data Corp., 400 Border St., East Boston, Mass. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Kahl Scientific Instr. Corp., P. D. Box 1166, EI Cajon, Calif. 

MSI ElectroniCS, tnc., 3431 57th St., Woodside, N. Y. 
Meridian Metalcraff, Inc., 8739 S. Millergrove Or., Whittier, calif. 
Microlab/FXR, 10 Microlab Rd., livingston, N. I. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Raytheon Co., Microwave & Power Tube Oiv., 141 Spring St., lexington, Mass. 
Reeve Elctrns., Inc., 60HEM-W. lake St., Chicago, III. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

CALORIMETERS, OPTICAL 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
Exotic Materials, Inc., 1968 Randolph Ave., Costa Mesa, Calif. 
Hy-Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 

CAMERAS, DATA RECORDING 
SpedcDr ElclrnL, Inc., 10·31 84th St, Glendale, N. Y. . . . . . . . p 1780 
Abtronics, Inc., Box 711, livermore, Calif. 
Adtrol Eleetronics, Inc., 116 North 7th St., Philadelphia, Pa. 
Agfa·Gevaert, Inc., 275 North St., Teterboro, N. I. 
Bell & Howell Co., 360 Sierra Madre Villa, pasadena, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chadwick-Helmuth Co. Inc., III E. Railroad Ave., Monrovia, Calif. 
Chi",go Aeriallnds., Inc., 550 W. Northwest Hwy., Barrington, III. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Coleman Enm. Co., Inc., 3121 W. Central Ave" Santa Ana, Calif. 
Concord Electronics Corp., 1935 Armacost Ave., los Angeles, Calif. 
Ereona Corp., 2111 Bellmore Ave., Bellmore, N. Y. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset N. Y. 
Flight Research, Div. Geotel, Inc., Box I·F, Richmond, Va. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
lehigh Valtey Electronics, Inc., Box 125, Fogelsville, Pa. 
Maurer, I. A., Inc., 37·01 31st St., Long Island City, N. Y. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Milliken, D. B., 131 N.Fifth Ave., Arcadia, Calif. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Photo-Sonics, Inc., 820 S. Mariposa St., Burbank, Calif. 
Photomechanisms Div., Inc., 15 Stepar PI., Huntington Sta., N. Y. 
Red lake labs., Inc., 2971 Corvin Dr., Santa Clara, Calif. 
3M Co., 3M Center, st. Paul, Minn. 
Traid Corp., 777 Flower St., Glendale, Calif. 
Westinghouse Elec. Corp., Defense Prods.I,Box 2278, Pittsburgh, Pa. 

CAMERAS, IMAGE CONVERTER 
Abtronics, Inc., Box 711, livermore, Calif. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Concord Electronics Corp., 1935 Armacost Ave., Los Angeles, Calif. 
Multi Media Engrg., Inc., 1385 lewis Ave., Rockville, Md. 
Photo·Sonics, Inc., 810 S. Mariposa St., Burbank, Calif. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
TRW Instruments, 139 Illinois St., EI Segundo, Calif. 
Westinghouse 8ec. Corp" Defense Prods., Box 1278. PittsburRh, Pa. 

CAMERAS, IMAGE DISSECTION 
Photosystems Corp., 52 Newton Plaza, Plainview, N. Y. 

CAMERAS. INFRARED 
Baird-Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
GBC Closed Circuit Corp., 74 5th Ave., 'New York, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
TRW Instruments, 139 Illinois St., EI Segundo, Calif. 
Traid Corp., 777 Flower St., Glendale, Calif. 

CAMERAS, MICROCIRCUIT PROCESSING 
Brown Mfg. Co., 2000 Dempster St., Evanston, III. 
Burke & lames, Inc., 333 W. lake St., Chicago, III. 
Film Microelectronics, Inc., 17 A St., Burlington, Mass. 
HlC Mfg. Co., Inc., 700 Davisville Rd., Willow Grove, P,. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washinglon, Pa. 

CAMERAS. OSCILLOSCOPE 
Aullnstrs., fric., 139-30 34th Rd., Flushing, K. Y. 
General Atranics Corp., Elctrn. Instr. DiY., 1200 E. Mermaid La., Phila., Pa. 
Spedco! Eletrns., Inc., 10·31 84th St., Glendale, N. Y. p 1780 
Teklronix, Inc., hx 500, Beaverton, Ore. 
Abrams lnstrument CorP., 606 E. Shiawassee St., lanSing, Mich. 
Chicago Aeriallnds., Inc., 550 W. Northwest Hwy., Barrington, lit. 
Coleman Engrg. Co., Inc., 3121 W. Central Ave., Santa Ana, Calif. 
Flight Research, Div. Geotel, Inc., Box J.F, Richmond, Va. 
Gordon, A. EnterpriSes, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Lehigh Valley Electronics, Inc., Box 125, FORelsville, Pa. 
Maurer, I. A., Inc., 37-01' 31st St., Long Island City, N. Y. 
Mico Instrument Co., 80 Trowbridge St., Cambridge, Mass. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Photo-Sonics, Inc., 820 S. Mariposa St., Burbank, Calif. 
Photo Technical Products, Inc., 623 Stewart Ave., Garden City, N. Y. 
Red lake labs., Inc., 2971 Corvin Dr., Santa Clara, Cal if. 
Traid Corp., 77J Flower St, Glendale, Cain. 

CAMERAS, ROTATING MIRROR & DRUM 
Fairchild Space & Defense Systems, 300 Robbins lao, Syosset, N. Y. 
Gordon, A. Enterprises, 5361 N. Cahuenga Blvd., N. Hollywood, Cal. 
Photo·Sonics, Inc., 820 S. Mariposa St., Burbank, Calif. 
Traid Corp., 777 Flower St., Glendale, Calif. 

CAMERAS, TV (BLACK AND WHITE) 
& ACCESSORIES 

Cehu Electronics Inc., Box 623, Sa. Diego, Cam. 
Motor~ Comm. & Eletros., Inc., 450f N. Augusta Blvd., Chicago, III. 
Hippon Elec. Hew York Inc., 200 Park Ave., New York, N. Y. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St., Chicago, III. 

CANS, CAPACITOR 

Ampex Corp., 401 Broadway, Redwood City, Calif. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. I. 
CBS labs., High Ridge Rd., Stamford, Conn. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Concord Electronics Corp., 1935 Armacost Ave., los Angeles, Calif. 
Craig Corp., 2302 East 15th St., los Angeles, Calif. 
DNel Research labs, Inc., 555 Bedford Rd., Bedford Hills. N. Y. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Oenson Electronics Corp., P.O. Box 111, Rockville, Conn. 
Dynair Elctr.s., Inc., 6360 Federal Blvd., San Diego, Calif. 
Electronics Homes Co., 100 Claremont Ave., New York, N. Y. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
GBC Closed Circuit Corp., 74 5th Ave., New York, N. Y. 
GPl Television, Education & Training Prods. Group., Pleasantville, N. Y. 
lerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kalart Co., Inc., Hultenius St., Plainville, Conn. 
Lear Siegler, Inc., 3171 S. Bundy Or., Santa Monica, Calif. 
lear Siegler, Inc., Elctrn. Instr. DiY., 714 N. Brookhurst St., Anaheim, Cal. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Maryland Telecomm, 10534 York Rd., Cockeysville, Md. 
Merix Chemical Co., 1234 East 75th St., Chicago, III. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville, Md. 
Packard Bell <1ctrn., lawrence & Arnold Drs., Newbury Pk., Calif. 
Packard·Bell Etctrns., lawrence & Arnold Or., Newbury Park, Calil. 
Philips Broadcast Equip. Corp., II Park PI., Paramus, N. I. 
Photo Technical Products, Inc., 623 Stewart Ave., Garden City, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwv" Morristown, N. I. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. I. 
Shibaden Corp. of America, 58-25 Brooklyn-Queens hpwy., Woodside, N. Y. 
Sylvania Elec. Prod., Inc., Comm. Elctrns. Div., Burlington Rd., Bedford, Mass. 
Tel·lnstrument Elctms. Corp., 718 Garden St., Carlstadt, N. I. 
Teledyne Systems Co.,ioo N. Aviation Blvd., EI Segundo, Calif. 
Teletronics, Inc., 760 N. Main St., Orange, Calif. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Transvac Electronics, 170 Newtown Rd., Plainview, N. Y. 
Westinghouse Elec. Corp., 7800 Susquehanna St., Pittsburgh, Pa. 
Zoomar, Inc., 55 Sea Cliff Ave., Glen Cove, L I., N. Y. 

CAMERAS. TV (COLOR) & ACCESSORIES 
Cohu Electronics Inc., Box 623, San Diego, CaIH. 
Hippon Elec. Hew York Inc., 200 Park Ave., New York, N. Y. 
Albion Optical Co. Inc., 160 N. Rte. 303, Box 463, W. Nyack, N. Y. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
CBS labs., High Ridge Rd., Stamford, Conn. 
D-Vel Research labs, Inc., 555 Bedford Rd., Bedford Hills, N. Y. 
Denson Electronics Corp., P.O. Box 112, Rockville, Conn. 
Oynair Elctrns., Inc., 6360 Federal Blvd., San Diego, Calif. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Multi Media Engrg., Inc., 1385 lewis Ave., Rockville, Md. 
Packard Bell <1ctrn., lawrence & Arnold Drs., Newbury Pk., Calif. 
Photo Technical Products, Inc., 623 Stewart Ave., Garden City, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. I. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. I. 
Shibaden Corp. of America, 58-15 Brooklyn·Queens Expwy., Woodside, N. Y. 
Teletronics, Inc., 760 N. Main St., Orange, Calif. 
Thomson Ilec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Transvac Electronics, 170 Newtown Rd., Plainview, N. Y. 
Zoomar, Inc., 55 Sea Cliff Ave., Glen Cove, L I., N. Y. 

CAMERAS. TV. INFRARED 
Cohu Electronics Inc., Box 623, San Diego, Calif. 
Epic, Inc., 150 Nassau St., New York, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Maryland Telecomm, 10534 York Rd., Cockeysville, Md. 
Philips Broadcast Equip. Corp., II Park PI., Paramus, N. J. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 

CAMERAS, X·RAY 
Abtronics, Inc., Box 711, Livermore, Calif. 
Admiral Corp., Government Elctrn~ Div., 3800 Cortland St., Chi",go, III. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville, Md. 
Philips Electronic Instr., 750 S. Fulton Ave" Mt. Vernon, N. Y. 
Photomechanisms Div" Inc., 15 Stepar PI., Huntington Sta., N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 

CAMS 
S.E.C.S., Inc., 19·58 38th St., Long Island City, N. Y. ......... p 1234 
Sterling Instr., 16 E. Second St., Mineola, N. Y. 
AbestQ Corp., Ackerman St., Bloomfield, N. I. 
Christian Precision Mfg. Co., Inc., 11th & Federal Sts., Camden, N. J. 
Dixon Sintaloy, Inc., 535 Hope St., Stamlord, Conn. 
Franklin Fibre-lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Kahle Engrg. Co., 3312 Hudson Ave., Union City, N. I. 
Kwikset Powdered Metal Prods., 516 E. Santa Ana St., Anaheim, Calif. 
McNally Bros. MaCh. & Gear Co., 1145 E. 79th St., Minneapolis, Minn. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Nylomatic Corp., 137 Nolan Ave., Morrisville, Pa. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Parker-Hartford Corp., Box 869, Hartford, Conn. 
Stop C'omponents Inc., 100 Commercial St., Freeport, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 

CANS & FLAT PACK" INTEGRATED CIRCUIT-
SEE PACKAGES, I .... TEGRATED CIRCUIT 

CANS, CAPACITOR 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Heeger, Inc., 719 Ceres Ave., los Angeles, Calif. 
lenaer Glaswerl! Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. J. 
Mirro Aluminum Co., Manitowoc, Wisc. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 

eem/l969 45 



CANS. CAPACITOR (Cant'd) 

Semi Alloys, Inc., ,20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Sexton Can Co., Inc., 31 Cross St., Everett, Mass. 
Starnetics Co., Box ~308, N. Hollywood, Calif. 

CANS. CRYSTAL 
G T I Corporation, 310 Chestnut SI., Meadville, Pa. p 1218 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Alga, 50 Schrieffer St., S. Hackensack, N. J. 
Barnes Metal Products Co., 4425 West 16th St., Chicago, III. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Epoxy Cast Elctrn. Case Co., 44 Prospect St., Yonkers, N. Y. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Mirra Aluminum Co., Manitowoc, Wisc. 
Pan American Trade Development Corp., 2 Park Ave., New York, N. Y. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Ver"ron West Inc., 20245 Sunburst St., Chatsworth, Calif. 

CANS. RELAY 
IBM Corp., Ind. Prods. Mktg., Oept. EEM, 1271 Ave. of Americas, 

New York, N. Y. 
Schrack Eleetrical Sales Corp., 1140 Broadway, New York, N. Y. 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Alga, 50 Schrieffer St., S. Hackensack, N. J. 
Barnes Metal Products Co., 4425 West 16th St., Chicago, III. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Epoxy Cast Elctrn. Case Co., 44 Prospect St., Yonkers, N. Y. 
Gemp Terminals, Inc., 20 Woodworth Ave., Yonkers, N. Y. 
Great Eastern Metal. Prod. Co., 22 Woodworlh Ave., Yonkers, N. Y. 
Heeger, Inc., 729 Ceres Ave., Los Angeles, Calif. 
Johnson & Hoffman Mfg. Co., 40 Voice Rd., Carle Place, N. Y. 
Keyslone Elclrns. Corp., 49 Bleeker St., New York, N. Y. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. 1. 
life Instrument Co., Inc., 165 Brook SI., Franklin, Mass. 
Magnelic Metals Co., Hayes Ave. at 21s1 SI., Camden, N. J. 
Mirra Aluminum Co., Manilowoc, Wisc. ! 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevell, N. Y. 
R. I. Metpro, Inc.,.139 Jefferson Blvd., Warwick, R. I. 
Russell Inds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Slarnetics Co., Box 9308, N. Hollywood, Calif. 
Slaver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Slevens Products Inc., 128 N. Park SI., East Orange, N. J. 
Struthers·Dunn, Inc., lambs Rd., Pilman, N. J. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Veritron West Inc., 20245 Sunbursl St., Chalsworth, Calif. 

CANS. SEMICONDUCTOR 
G T I Corporation, 310 Chestnut St., MeadviJle, Pa. ......... p 1218 
Grayhill Inc., 569 Hillgrove Ave., La Grange, III. 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Melal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Barnes Metal Products Co., 4425 West 16th St., Chicago, III. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Epoxy Cast flclrn. Case Co., 44 Prospecl SI., Yonkers, N. Y. 
Epoxy Products Co., 119 Coit St., Irvington, N. 1. 
Heeger, Inc., 729 Ceres Ave., los Angeles, Calif. 
Johnson & Hoffman Mfg. Co., 40 Voice Rd., Carle Place, N. Y. 
Kentucky Elctrns., Inc., Box 511, bwensboro, Ky. 
Mirro Aluminum Co., Manitowoc, Wise. 
R. I. Metpro, Inc., 139 Jefferson Blvd., Warwick, R. I. 
Slaver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Sylvania Electric Products, Inc., ParIs Div., 12 Second Ave., Warren, Pa. 
United American Melals Div., 970 Meeker Ave., Brooklyn, N. Y. 
Varo, Inc., Microcircuits Prods Div., 900 N. Shiloh Rd., Garland, Tex. 
Yeritron Wesllnc., 20245 Sunbu,,1 SI., Chatsworlh, Calif. 

CANS. TRANSFORMER 
Arnold Engineering Co., Box G, Marengo, III. . . . . . . p 1213 
Automatic Coil Co., 76 E. 2nd St., Mineola, N. Y. .. p 721 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. 
Abalon Precisi,ori Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Alga, 50 Schrieffer St., S. Hackensack, N. 1. 
Allegheny ludlum Steel Co., H. W., Oliver Bldg., Pittsburgh, Pa. 
Baltic Metal Products CO.,120 Sutton SI., Brooklyn, N. Y. 
Barnes Metal Products Co., 4425 West 16th St., Chicago, III. 
Consolidaled Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Epoxy Cast Elctrn. Case Co., 44 Prospect St., Yonkers, N. Y. 
Epoxy Products Co., 119 Coit St., Irvington, N. 1. 
Gemp Terminals, Inc., 20 Woodworlh Ave., Yonkers, N. Y. 
Great Eastern Metal Prod. Co., 22 Woodworth Ave., Yonkers, N. Y. 
Heeger, Inc., 729 Ceres Ave., los Angeles, Cal:f. 
Johnson & Hoffman Mfg. Co., 40 Voice Rd., Carle Place, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St.. New York, N. Y. 
Kinelron Corp., 1416 Roller Rd., Asbury Park, N. J. 
Kling Metal Spinning & Stamping Corp., 247 Centre St., New York, N.Y. 
MSl Steel Co., 3912 W. Mclean Ave., Chicago, III. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. J. 
Mirro Aluminum Co., Manitowoc, Wisc. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind: 
Russell Inds., Inc., 96 Station Plaza, lynbrook, N. Y. 
Sexton Can Co., Inc" 31 Cross SI., Everett, Mass. 
Silicone Seals, Inc., 3694 Milwaukee Ave" Chicago, III. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore,. N. Y. 
Slevens Products Inc., 128 N. Park St., Easl Orange, N. 1. 
Superior Swilchboard & Devices Div., Box 590, Canton, Ohio 
Wadsworlh Electric Mfg. Co., Inc., 20 West 11th St., Covington, Ky. 
Wells Elctrns. Inc., 1701 S. Main St., South Bend, Ind. I 

CAPACITANCE COMPARATORS-SEE 
BRIDGES. CAPACITANCE 

46 eem/1969 

CAPACITOR LEAKAGE INDICATORS-SEE 
TESTERS. CAPACITOR 

CAPACITORS. AIR COOLED 
Centralab Elctrn., Oiv., 5757 N. Green Bay Ave., Milwaukee, .Wisc. 
ITT Jennings Div., 970 McLaughlin Ave., San lose, Calif. 
Maxwell labs., Inc., 9244 Balboa Ave., San Diego, Calif. 

CAPACITORS. CHIP /FOR MICROCIRCUITS} 
American Technical Ceramics, 1 Norden La., Huntington Sta., N. Y. 

, p 597,600 
Cal·R, Inc., Capacitor Div., 1601 Olympic Blvd., Santa Monica, Calif. 

p 613 
Centralab Elctrn., Div., 5757 N. Green Bay Ave., Milwaukee, Wise. 
Corning Glass Works, Electronic Products Div., Corning, N. Y. 
Electro Materials, 11620 Sorrento Valley Rd., San Diego, Calif. p 649-<151 
Gulton Inds., Inc., Microceramics Div., Metuchen, N. J. 
Mallory Capacitor Co., 3029 E. Washington St., Indianapolis, Ind. p 681 
Monolithic Dielectrics, Inc., P.O. Box 647, Burbank, Calif. P 683 
Murata Mig. Co., Nagaoka, Kyoto, Japan 
Nylronies, Inc., Capacitor Div., Orange St., Da~ington, S. C. 
Nytronics, Inc., Essex (Ictrns. Div., 550 Springfield Ave., Berkeley Hgts., N. J. 

Republic Electronics Corp., 176 E. 7th St., Paterson, N. J. . 
San Fernando Electric Mfg. Co., 1501 First St., San Fernando, Cal. 
Sprague Electric Co., 481 Marshall St .. N. Adams, Mass. 
Sylvania Electric Prods., Inc., Semiconductor Div., 100 Sylvan Rd., 

Woburn, Mass. ., ............ \: .... . 
Ultronix, Inc., 461 North 22nd St., Grand Junction, Colo. ' .. 
Union Carbide Corp., Elctrns. Div., Box 5928, Greenville, S. C. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Erie Technological ProQucts Inc., 644 W. 12th St., Erie Pa. 
Maida Development Co., 214 Academy St., Hamplon, Va. 
Nucleonic Prods. Co., Inc., 3133 East 121h St., los Angeles, Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. ~ 
Poller Co., 500 W. Florence Ave., Inglewood, Calif. 
SkoWe Elctrns., Div. Sunshine Mining Co., Archbald, Pa. 
Starnetics Co., Box 9368, N. Hollywood, Calif. 
TRW Capacilor Div., 112 W. Firsl St., Ogallala, Nebr. 
TRW Semiconduclors Inc., 14520 Aviation Blvd., Lawndale, Calif. 
Varadyne, Inc., 1805 Colorado Ave., Santa Monica, Calif. 
Vitramon, Inc., Box 544, Bridgeport, Conn. 

CAPACITORS. FIXED. AIR 
Condenser Products Co., Box 997, Brooksville, Fla. 
Jackson Bros. (london) ltd., 258 Broadway, New York, N. Y. 

p 684 
P 688 
p 689 

p 2592 
p 701 

British Insulated Callender's Cables, 21 Bloomsbury St, london, Eng. 
Cardwell Condenser Corp., 80 E. Monlauk Hwy., lindenhurst, N. Y. 
Generallnsl. Corp., Aulomatic Mfg., 65 Gouverneur SI., Newark, N. J. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
laPoinle Inds., Inc., 155 W. Main St., Rockville, Conn. 
Nichicon Capacitor Ltd., Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto,Japan 
Philmore ~fg. Co., Inc., 130-01 Jamaica Ave., Richmond Hill, N. ,Y. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Rohde & Schwarz Sales Co., III Lexinglon Ave., Passaic, N. J. 

CAPACITORS. FIXED: BATHTUB 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Areo Elctrns., Inc., Manufacturing Oiv., Community Dr., Great Neck, N. Y. 

P 606; 609, 610 
Balco CapacHors, Div. Balco Elctrns., Inc., 307 Washington St., Orange, N. I. 
Condenser Products Co., Box 997, Brooksville, Fla. .... p 623 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon, N. Y. 
Film Capacitors, Inc., 100 Eighth St., Passaic, N. J. ......... p 659 
General Electric Co., Elctrn. Camp. Sales Oper., I River Rd., Schenectady, N. Y. 

p 665 
Gudeman Div., Gulton Ind~, Inc., 340 W. Huron St., Chicago, III. p 667 
RF Interonies, Inc., 100 Pine Aire Dr., Bay Shore, N. Y. 
SUI Mfg., 18800 Parthenia St., Northridge, Calif. 
San Fernando Electric Mfg. Co., 1501 Firsl St., San Fernando, Cal. p 689 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. .. p 693 
Wesco Electrical Co. Inc., 27 Olive St., Greenfield, Mass. 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Chicago Condenser Corp., 3255 W. Armilage Ave., Chicago, III. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Dawe Instrumenls, ltd., Western Ave., Acton, London W3, Eng. 
Dearborn Electronics Inc:, Box 530, Orlando, Fla. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Elmag Corp., 54 Clark St., Newark, N. 1. 
Elpac Componenls, 18651 Yon Karman Ave., Irvine. Calif. 
Industrial Condenser Corp., 3243 N. California Ave., Chicago, III. 
Midwec Corp., Industrial Div., Box 417, Scottsbluff, Neb. 
Neptune Electronics Co" 30 West 15 St., New York, N. Y. 
Nichicon Capacilor ltd., Dikedori, Karasuma Higashi·ilU, Nakagyo·ku, 

Kyoto, Japan _ 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
Standard Condenser Corp., 1065 W. Addison SI., Chicago, III. 
TRW Capacilor Div., 112 W. First SI., Ogallala, Nebr. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 

CAPACITORS. FIXED. CERAMIC 
Aireo Speer ElectroniC Components, 4 Hoover Ave., DuBOiS, Pa. 
American Feldmuehle Corp., Box' 2160, Glenbrook, Conn. 
American Technical Ceramics, 1 Norden La., Huntington Sta., N. Y. 

p 597,600 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 

p 605 
Cal.Jl, Inc., Capacitor Div., 1601 Olympic Blvd" Santa Monica. Calif. 

p 613 
Central.b Elctrn., Oiv., 5757 N. Green Bay Ave., Milwaukee, Wise. p 622 
Corning Glass Works, Electronic Products Div., Corning, N. Y. p 646,647 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon. N. Y. p 1902 
Electra/Midland Corp., Electra Div., Box 760, Mineral Wells, Tex. 

Electro Materials, 11620 Sorrento Valley Rd., San Oiego, Calif. p 652-<157 
Gulton Inds., Inc., Microceramics Div., Metuchen, N. J. p 668 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
JFD Electronies Co., 1484 62nd St., Brooklyn, N. Y. .'. .. P 672 

I Monolithic Oielectrics, Inc., P.O. Box 647, Burbank, Calif. P 683 
Murata Mfg. Co., Na~aoka, Kyoto, Japan 
Nippon Elec. New YOlk Inc., 200 Park Ave., New York, N. Y. 
Nylronies, Inc., Capacitor Div., Orange SI., Darlington, S. C. 

p 2580 

Nylronies, Inc., Essex Eletrns. Div., 550 Springfield Ave., Berkeley Hgts., N. 1. 

Radio Materials Co., 4242 W. Bryn Mawr Ave., Chicago, III. . .. . 
Republic Electronies Corp., 176 Z 71h St., Paterson, N. J ...... . 
San Fernando Eleclric Mig. Co., 1501 First St., San Fernando, Cal. 
Sprague Eleclric Co., 481 Marshall St .. N. Adams, Mass. . 
Stackpole Carbon Co., Eleclronic Components Div., SI. MaryS, Pa. 
Sylvania Electric Prods., Inc., Semiconductor Div.; 100 Sylvan Rd., 

Woburn,Mass. 

p 684 
p 679 
p 688 
p 689 
p 693 

U. S. CapaCitor Corp., 2151 N. lincoln St., Burbank, Calif. p 696·698 
Ultronix, Inc., 461 North 22nd St., Grand Junclion, Colo. P 701 
Union Carbide Corp., Elctrns. ~iv., Box 5928, Greenville, S. C. . p 702 
United Prods. Co., 451 S. Jefferson St., Orange, N. J. . p 747 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wisc. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Cambridge Thermionic. Corp., 445 Concord Ave., Cambridge, Mass. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Constanla Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. 1. 
Dilectron Div., 2669 S. Myrlle Ave., Monrovia, Calif. 
Eleelro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Erie Technological Products Inc., 644 W. 121h SI., Erie Pa. 
K. C. K. Co., ltd., IIJ.I, Takinogawa I·chome, Takinogawa, Kita·ku, Tokyo, Jap. 
leelanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Swilzerland 
Maida Developmenl Co., 214 Academy St" Hamplon, Va. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Nichicon Capacitor ltd., Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto,Japan 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
Sampson Eleclronic Products Div .• 2244 S. Western Ave., Chicago, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Skoltie flclms., Div. Sunshine Mining Co., Archbald, Pa. 
Slettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
TRW Electronics, 1100 Glendon Ave, los Angeles, Calif. 
Taiyo Yuden Co., ltd., 15·116·Chome, Sotokanda,Chiyoda·ku, Tokyo,Japan 
Teikoku Tsushin Kogyo Co., 335, Nishi-Nakamachi, Aza Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
3M Co., 3M Center, st. Paul, Minn. 
United Mineral & Chemical Corp., 129 Hudson SI., New York, N. Y. 
Varadyne, Inc., 1805 Colorado Ave., Santa Monica, Calif. 
Vitramon, Inc., Box 544, Bridgeport, Conn. 

CAPACITORS. FIXED. CERAMIC DISC 
American Feldmuehle Corp., Box 2160, Glenbrook, Conn. 
American Lava Corp., Cherokee Blvd. & Mlgrs. Rd., Chattanooga, Tenn. 

p 157-" 
American Technical Ceramics, 1 Norden la., Huntington Sta., N. Y. 
Bel Fuse Inc., 203 Van Vorst St., Jersey City, N. J. 
Cal·R, Inc., Capacitor Div., 1601 Olympic Blvd" Santa Monica. Calif. 

p613 
Centralab Elctrn., Div., 5757 H. Green 8ay Ave., Milwaukee, Wise. p 622 
Electra/Midland Corp., Electra Div., Box 760, Mineral Wells, Tex. 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
JFD Eleetronics Co., 1484 62nd St., Brooklyn, N. Y. 
M. I. A. I., U. S. A., Inc., 165 Franklin Ave., Nutley, N. J. p 678 
Mallory C!pacitor Co., 3029 l Washington St., IndianapOlis, Ind. 

p 680,681 
Murata Mfg. Co., Nagaoka, Kyoto, Japan 
Hippon Elee. Hew York Inc., 2DO Park Ave., New York, N. Y. 
Radio Materials Co., 4242 W. Bryn Mawr Ave., Chicago, III. p 679 
San Fernando Electric Mfg. Co., 1501 First St., San Fernando, Cal. 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. p 693 
U. S. Capacitor Corp., 2151 H. Lincoln St .. Burbank, Calif. 
Union Carbide Corp., Elctrns. Div., Box 5928, Greenville, S. ·C. . p' 702 
United Prods. Co., 451 S. Jefferson St" Oran2e, N. J. 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wisc. 
Components Specialties, Inc., 101 Buffalo Ave., Freeporl, N. Y. 
Dilectron Div., 2669 S. Myrlle Ave., Monrovia, Calif. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
lonelics Corp., 55 Randolph Ave., Avenel, N. J. 
K. C. K. Co., ltd., IIJ.I, Takinogawa I·chome, Takinogawa. Kila·ku, Tokyo, Jap. 
leclanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 
Maida Developmenl Co., 214 Academy SI., Hampton, Va. 
Nichicon Capacitor ltd., Oikedori, Karasuma HigashHru, Nakagyo·ku, 

Kyoto, Japan 
Nucleonic Prods. Co., Inc., 3133 East 12th St., Los Angeles, Calif. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Potier Co., 500 W. Florence Ave., Inglewood, Calif. 
Sampson Eleclronic Products Div., 2244 S. Western Ave., Chicago, III. 
Shigolo Industries, Inc., 350 Fifth Ave., New YorK, N. Y. 
Skotiie flclms., Div. Sunshine Mining Co., Archbald, Pa. 
TDK Electronics Co" ltd., 14·62 Chome Uchi·kanda, Chiyoda·ku, Tokyo, Japan 

·TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Taiyo Yuden Co., lid., 15·116·Chome, Sotokanda, Chiyoda·ku, Tokyo, Japan 
Telefunken Sales Corp., South St., Garden City, N. Y. 
3M Co.; 3M Cenler, SI. Paul, Minn. 
Uniled Mineral & Chemical Corp., 129 Hudson SI., New York, N. Y. 

CAPACITORS. FIXED, CIRCUIT BOARD 
MOUNTING 

American Technical Ceramics, 1 Norden La., Huntington Sta., N. Y. 
p 597,602·604 

Area Elctrns., Inc., Manufacturing Div., Community Dr., Great Neck, N. Y. 
p 607·609,611 

Balco Capacitors, Div. Balco Elctms., Inc., 307 Washington St, Orange, H. 1. 
p 614,615,618,620 



Cal-R. Inc_. Copacttor DiY .• 1601 Olympic Blvd .• Santa Manica. CalK. 
p 613 

Centralab Elctrn .• DIY •• 5151 N. Green Bay Ave .• Mllwaubt; WIse. p 622 
Camponenl Research Co.. In~. 1711191h St, Santa Monlcl, CoIK. 

p 624.629.630.632.634.637.641 
Components. Inc •• Capacitor Prod. DiY .• Blddefonl. Me. ..... p 644.645 
Corning Glass Works. Electronic Products 01 •.• Corning. N. Y. p 646.647 
Del Electronics Carp .• 250 E. Sandfonl Blvd .• Ml Vernon. N. Y. 
Electra Materials. 11620 Sorrento Valley Rd .• San Diego. CaUf. p 652"s57 
Electra Motive Mfg. Co. Inc .• Soulh Park St.. Willimantic. Conn. P 658 
General Electric Co. Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady. H. Y. 

P 664.665 
Gulton Inds •• Inc .• Microcaramics 01 •.• MellIchen, N. I. ....... p 668 
Illinois Capacitor Sales Ca •• Box 352. Highland Park, HI. ..•••• p 670 
Interelectronics Carp •• 550 U.S. Rle. 303, Congers, N. Y. 
International ElctrnL Corp .• LtC. Camp .• 316 S. Service Rd .• Mal.llle, N. Y. 

P 671 
Huntington Sta •• N. Y. 

International Elclm .• Mullard Electron Tubes. 316 S. Servke Rd •• 
lfD Electronics Ca •• 1484 62nd St.. Broaklyn. H. Y. .......... p 672 
lahnson, t F •• Co., 1923 IBIh Ave., S.W., Waseca. Mlln. 
M. I. A. L. U. S. A.. Inc •• 165 Franklin Ave., NoUey. N. I. ..... p 678 
Mallary Capacitor Co .• 3029 t Washlngtan St. Indlana,oll~ IniL 

P 680.681 
Nippon E1ee. Haw York Inc., 2tIO Plrk AYI .• Naw York, N. Y. . . . .. P 2580 
Nytronics. Inc •• Capacitor DiY •• Orange St.. Darlington. S. C. p 685.687 
Nytronics.lnc .• Essex E1clm .. ~Iy .• 550 Springfield Ave .• Berkeley HIlL. N.I. 

p 684 
Presin Ca .• Trap Falls Rd •• Shehan. Conn. 
Radio Materials Co •• 4242 W. Bryn Mawr Ave. Chicago. 10. .... p 679 
Republic Electrenlcs Corp.. 111 E. llh St, Paterson. N. I. . . . . . . p 688 
s&E1 Mfg., 18Il00 Parthenia St., Northridge. CoIH. ........ p 690.691 
San Farnando Electric Mfg. Co., 1501 First St, San Fernanda. Cal. 
Sangamo Electric Ce., P.O. Box 126. Pickens, S. C. ..... . . . . . . p 692 
Sprague Electric Co .• 481 Marshall St .• N. Adams. Mass. ..• . . p 693 
U. S. Capacttor Corp., 2151 N. Uncoln St. BUJlJank. CaIH. P 696-699 
UokIn Carbide Corp .• Elctrns. Oi •• Box 5928. GreenYllle. S. C. p 702.703 
Wesco Electrical Co. Inc •• 27 Ollye St.. Greenfield. MasL . . . . P 704 
Aerovox Corp .• Distributor Div .• 740 Belleville Ave .• New Bedford. Mass. 
Allen·Bradley Co., 1201 South 2nd St.. Milwaukee, Wise. 
American Components. Inc .• 8th Ave. & Harry St.. ConShohocken. Pa. 
Components Specialties. Inc .• 101 Buffalo Ave .• Freeport, N. Y. 
Cornell-Dubiller Electronics. 50 Paris St.. Newark. N. J. 
Dearborn Electronics Inc .• Box 530. Orlando. Fla. 
Dilectron Div., 2669 S. Myrtle Ave .• Monrovia. Calif. 
Electro Cube Inc .• 1710 S. Del Mar Ave .• San Gabriel. Cal. 
Elmag Corp .• 54 Clark St. Newark. N. J. 
Elpac Components. 18651 Von Karman Ave .• Irvine. Calif. 
Erie Technological Products Inc .• 644 W. 12th St, Erie. Pa. 
Generallnstr. Corp .• Capacitor Grp .• Walnut St .• Tazewell. Va. 
Industrial Condenser Corp .• 3243 N. California Ave .• Chicago. III. 
Mepco. Inc .• Columbia Rd .• Morristown. N. J. 
Midwec Corp .• Industrial Div .• Box 417, Scottsbluff. Neb. 
Nichicon Capacitor Ltd .• Oikedori. Karasuma Higashi·iru. Nakagyo·ku. 

Kyoto.lapan 
Nitsuko Lid .• 260 Kitamikata. Kawasaki. Japan 
Nucleonic Prods. Co., Inc .• 3133 East 12th St. Los Angeles. Calif. 
Oneida Electronic Mfg. Co .• 843 N. Cottage St. Meadville. Pa. 
Plastic Capacitors, Inc .• 2620 N. Clybourn Ave .• Chicago. III. 
Potter Co .• 500 W. Florence Ave .• Inglewood. Calif. 
Seacor. Inc .• 598 Broadway. NorwOOd. N. J. 
Siemens America Inc .• 350 Fifth Ave .• New York. N. Y. 
Skottie Eictrns .• Div. Sunshine Mining Co .• Archbald. Pa. 
Sun Capacitors. 2554 lawrence. Chicago. III. 
Syncro CapaCitor Corp .• Hicksville. Ohio 
TRW CapaCitor Div., 112 W. First St. Ogallala. Nebr. 
TRW Electronics. 1100 Glendon Ave .• los Angeles. Calif. 
Telefunken Sales Corp., South St.. Garden City, N. Y. 
United Mineral & Chemical Corp .• 129 Hudson St. New York, N. Y. 
Westinghouse Electric IntI. Co .• 200 Park Ave .• New York. N. Y. 

CAPACITORS. FIXED. DECADE 
AMP Incorporated. Box 3608. Harrisb&rg, Po. 
American Technical Ceramic~ I Nonien la .• Huntington Sta •• N. Y. p 597 
Arco E1ctrns .• Inc .• Manufacturing Dlv .• Community Dr., Great Heck, N. Y. 

p606 
Baleo Capachors. Diy. Balco Elctrn •.• Inc .• 301 Washington St. Orange, N. I. 

p 620 
Component Research Co •• Inc .• 1111 19th St, Santa Manka. Calif. 

p 641,643 
Condenser Products Co., Box 991. Brooksville. Fla. ....•...• P 623 
Electro Scientific Inds., 13900 N.W. Science Park Dr., PorUand. Ore. 

p 1376 
FUm CapacRors. Inc., 100 Eiehth St. Passaic. N. I. 
Freed TransforJller Co., Inc •• 1195 Weirfield St.. Brook~n, N. Y. p 1387 
General Resislllnce Inc, 500 Huber Ave., Mt Vernon, N. Y. 
Interelectronlcs Corp .• 550 U.S. Rle. 303, Conlers. N. Y. 
SUI Mfg .• lsaoo Parthenia St.. Northridge. Calff. ....•.•... p 691 
San Fernando Electric Mfg. Co •• 1501 First St.. San Fernando. Cal. 
Spral1le Electric Co.. 461 Marshall St. N. Adams. Mess. 
U. S. Capachor Corp .• 2151 H. Uncaln St.. Burbank. CaIH. 
A.O.I.P .• 23 PI. Jeanne d·Arc. Pari~ France 
Aerovox Corp .• Distributor Div .• 740 Belleville Ave .• New Bedford. Mass. 
Dawe Instruments. ltd .• Western Ave .• Acton. london W3. Eng. 
Edwin Inds. Corp .• 11933 Tech Rd .• Silver Spring. Md. 
Electro Cube Inc .• 1710 S. Del Mar Ave .• San Gabriel. Cal. 
Electro Magnetic Filter Co., 231 S. Wh~man Rd.. Mountain View. CaIH. 
Eipac Components. 18651 Von Karman Ave .• Irvine. Calil. 
General Radio Company. 300 Baker Ave .• W. Concord. Mas~ 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto, Calif. 
leclanche S. A .• 48 Ave. de Grandson. CH 1401-Yverdon. Switzerland 
lionmount & Co .• ltd .• Bellevue Rd .• New Southgate. London. Eng. 
Neptune Electronics Co .• 30 West ~ St .• New York. N. Y. 
Nichols. R. H. Co .• ltd •• 4544 Dufferi. St.. Toronto. Ont.. Can. 
Plastic Capacitors. Inc., 2620 N. Clybourn Ave .• Chicago. III. 
Rohde & Schwarz Sales Co .• 1!1lexington Ave .• Passaic, N. J. 
TRW Capecitor Div., 112 W. First St. Ogallala. Nebr. 

CAPACITORS. FIXED. ELECTROLYTIC 
(ALL TYPES) 

Ampem Elclrn. Carp •• Component DIY .• 35 Hoffman Ave .• Hauppaule, N. Y. 
p 605 

Centralab E1ctrn .• Div .• 5151 H. Green Bay Ave .• Milwaukee. Wise. 
Components. Inc., Capachar Prod. Diy •• Biddefonl. Me. .. .. p 644,645 
General Electric Ca .• £lclm. Compo Sales Oper •• 1 River Rd .• Schenectady. N. Y. 

P 664,665 
Illinois Copechor Sales Co .. Box 352. Highland Park, ilL •..... p 670 
International E1ctrns. Carp .• I.E.C. Comp .• 316 S. Service Rd. MelYllle. H. Y. 

International EIctrn., -Mullard Electron Tabes. 316 S. Service Rd .• 
p 671 

Huntington Sta., N. Y. 
Mallory Capacitor Co •• 3029 t Washington St. Indianapolis. Ind. p 681 
Nytranies. Inc., Capacitor DIY •• Oranll St. Darlington. S. C. ... . p 685 
Ohmile Manufacturing Co .• 3635 Howanl St. Skokie. III. 
Prlsla Ca .• Trap FaRI Rd .• Shellon, Conn. 
San Fernando Electric MIg. Co .• 1501 First 51.. San Fernanda. Cal. 
SaIlpllO Electric Co •• P.O. Box 126, Pickens. S. C. .. . . .. . . . . . p·692 
Sprallle E1eclrlc Co .• 481 Marshall St.. N. Adam~ MIlL ..... p 693 
U.lon Carbide Corp .• ElelmL Oiv .• BOI 5928. Greenville. S. C. 
Aerovox Corp .• Distributor Div .• 740 Belleville Ave .• New Bedford. Mass. 
Aerovox Corp .• 140 Belleville Ave .• New Bedford. Mass. 
Argonne Electric Mfg. Corp .• I lafayette Rd .• Syosset. N. Y. 
Barco. Inc .• 829 N. Marshall. Milwaukee. Wisc. 
Brilish Insulated Callender's Cables. 21 Bloomsbury St.. london. Eng. 
Callins Industries. Inc .• P.O. Box C. Greenfield. Tenn. 
Components Specialtie~ Inc.. 101 Buffalo Ave .• Freeport. N. Y. 
Cornell·Dubilier Electronics. SO Paris St.. Newark. N. J. 
Cosmic Radio Co •• 853 Whittier St.. New York. N. Y. 
Elpac Components. 18651 Von Karman Ave .• Irvine. Calif. 
Generallnstr. Corp .• Capacitor Grp .• Walnul St .• Tazewell. Va. 
Gentronics. Inc .• 26 Knollwood Or .• Clinton. Conn. 
Industrial Condenser Corp .• 3243 N. California Ave .• Chicago. III. 
International Elctrn. Inds .• Box "C". Greenfield. Tenn. 
lonetics Corp .• 55 Randoiph Ave .• Avenel. N. J. 
leclanche S. A .• 48 Ave. de Grandson. CH 140I·Yverdon. Switzer~nd 
Model Rectifier Corp .• MRC Elctrns. Div .• 5300 21st Ave .• Brooklyn. N. Y. 
Mullard. Inc., 100 finn Ct .• farmingdale. N. Y. 
Nichicon Capacitor ltd .• Oikedori. Karasuma Higashi-iru. Nakagyo·ku, 

Kyoto. Japan 
Nilsuko ltd .• 260 Kitamikata. Kawasaki. lapan 
Nucleonic Prods. Co .• inc .• 3133 East 121h St.. los Angeles. Calif. 
Okaya Electric Inds. Co .• ltd .• 3-8-1 Chome. Shibuya. Shibuya-ku. Tokyo. Jap. 
Oneida Electronic Mfg. Co., 843 N. Cottage St.. Meadville. Pa. 
Phil more Mfg. Co .• Inc .• 130·01 lamaica Ave .• Richmond Hill. N. Y. 
Plessey. Inc .• 170 Finn Ct.. Farmingdale. N. Y. 
Priester. H. E. Corp .• 250 Station Plaza. Harisdale. N. Y. 
Riemer. David Co .• Inc .• Box 112. N. Miami Beach. Fla. 
81M Corp .• 2904 Chapman St.. Oakland. Calif. 
Sampson Electronic Products Div .• 2244 S. Western Ave .• ChicaRo. III. 
Shigoto Industries. Inc .• 350 fifth Ave .• New York. ~. Y. 
Siemens America Inc .• 350 Fifth Ave .• New York. N. Y. 
Sprague Electric of Canada. ltd .• 10 Berlal Rd .• Toronto. Onto Can. 
Stettner·Trush. Inc .• 61 Albany St.. Cazenovia. N. Y. 
Syncro Capacitor Corp .• Hicksville. Ohio 
Telefunken Sales Corp •• South St.. Garden City. N. Y. 
UnHed Bctrn. Mfg. Corp .• 542 39th St.. Union City. N. I. 
United Minerai & Chemical Corp .• 129 Hudoon St.. New York. N. Y. 
Wells. G. Co •• 90 Nepperhan Ave .• Yonkers. N. Y. 
Westinghouse Electric Inti. Co .• 200 Park Ave .• New York. N. Y. 

CAPACITORS. FIXED. FEEDTHRU 
American lava Corp., Cherokee Blvd. & MlgrL Rd •• Chattanooga, Tenn. 
american Technical Coramics. 1 Nonien la., Huntington $Ia •• N. Y. p 597 
aalco ClpacHorl. DiY. Balea E1clrns •• lnc .• 307 Washington St.. Orange. N. I. 

Centralab Elctrn .• 01, .• 5151 N. Green Bay Ave .• Milwaukee. Wise. 
Del Electronics Carll .• 250 t Sandfonl Blvd .• Ml Vernon. N. Y. 
Electro Materials. 11620 Sorrento Valley Rd .• San Diego. CaIH. 

p 620 
p 622 

F-Oyne E1ctrns. Co .• 1100 Post Rd •• Fairfield. Conn. ......... p 660 
Film Capacitors. Inc .• 100 Eiglilh St.. Passaic. N. I. 
Gudeman DiY .• GuHon Inds., Inc .• 340 W. Huron St, Chicago, ilL p 667 
Hopkins Enlrg. Ca .• 129011 Foalhlll Bl.d .• San Fernanda. Cal. ... p 1296 
ITT Jennlnls DiY. 910 Mclaughlin Ave •• San lose. CaIH. 
MaUory Capachor Co .• 3029 E. Wasbinllon St.. Indlanapolit. Ind. P 681 
Monolithic Dielectrics. Inc., P.O. BOI847. BUJlJaak. Cain. 
IF Interonlcs, Ine., 100 Pine Alre Dr •• Bey Shore. N. Y. ••••.•. P 1306 
S&EI MIg .. lsaoo Parthenia St. Narthridge. CaIH. .......••. p 691 
San, Fernando Electric MIg. Ca, 1501 First Sl. San Fernando, Cal 
Spral1ls Electric Ca •• 461 Marshall St.. N. Adams. MasL 
TansHor Eletrns .• Inc .• West Rd .• Bennington. Vl ...... . .. 
U. S. Capachor Corp .• 2151 N. lincoln St. Burbank, Calif. 
Wesco Electrical Co. Ine.. 21 Olive St. Greenfield. MaSt. 

p 694 

Aerovox Corp .• Distributor Div .• 140 Belleville Ave .• New Bedford. Mass. 
Aerovox Corp .• 740 Belleville Ave .• New Bedford. Mass. 
Allen-Bradley·Co.. 1201 SouIh 2nd St, Milwaukee. Wise. 
American Components. Inc .• 8th Ave. & Harry St. Conshohocken. Pa. 
Axel Elctrns .• Inc .• 134-20 Jamaica Ave .• Jamaica. N. Y. 
Cambridge Thermionic Corp .• 445 Concord Ave .• Cambridge. Mass. 
Gapcon. Inc., 61 Stanton St.. New York. N. Y. 
Chicago Condenser Corp .• 3255 W. Armitage Ave .• Chicago. III. 
Cornell·Dubilier Electronics. 50 Paris St.. Newark. N. J. 
Dearborn Electronics Inc, Box 53~ Orlando. Fla. 
Dolinko & Wilkens. Inc •• 1901·7 Summit Ave., Union City. N. J. 
Electr~ Cube Inc., 1110 S. Del Mar Ave .• San Gabriel. Cal. 
Eimag Corp .• 54 Clark St. Newark. N. J. 
Elpac Components. 18651 Von Karman Ave .• Irvine. Calif. 
Erie Technological Products Inc .• 644 W. 12th St.. Erie. Pa. 
Estes Engrg. Co .• 543 West l84th St.. Gardena. Calif. 
Generallnstr. Corp .• Semi. Prods. Grp .• Box 600. Hicksville. N. Y. 
Industrial Condenser Corp .• 3243 N. California Ave .• Chicago. III. 
Maida Oevelopment Co •• 214 Academy St.. Hampton. Va. 
Midwec Corp .• Industrial Div .• Box 417. Scottsbluff. Neb. 
Nichicon CapacHor Ltd .• Oikedori. Karasuma Higashi·iru. Nakagyo-ku. 

Kyoto.lapan 
Nilsuko ltd .• 260 Kitamikata. Kawasaki. Japan 
Potter Co .• 500 W. AoreBce Ave .• Inglewood. Calif. 
Seacor. Inc .• 598 Broadway. NorwOOd. N. J. 

CAPACITORS. FIXED. GLASS 

Solar Eleclronics Co .• 901 N. Highland. Hollywood. Calif. 
Standard Condenser Corp .• 1065 W. Addison St .• ChicaRO. III. 
Steltner·Trush. Inc .• 61 Albany St .• Cazenovia. N. Y. 
TDK Electronics Co .• ltd .• 14-6 2 Chome Uchi·kanda. Chiyoda-ku. Tokyo.lapan 
TRW Bectronics. 1100 Glendon Ave., los Angeles. Calif. 
Taiyo Yuden Co .• ltd .• IS-II 6-Chome. Sotokande. Chiyoda·ku. Tokyo. Japan 
Telefunken Sales Corp., South St. Garden City. N. Y. 
3M Co .• 3M Center. st. Paul. Minn. 
Varadyne. Inc .• 1805 Colorado Ave .• Santa Monica. Calif. 

CAPACITORS. FIXED. FILM 
AMP Incorporated. Box 3608. Harrisburg. Pa. 
AMP Inc •• CIPitran Diy .. 155 Park St.. E1izabelhllWD. Pa. ..... p 596 
Amperex E1clm. Carp .• Component Div •• 35 Hoffman Ave .• Hauppauge. N. Y. 

p 605 
Arca Elctrns .• Inc .• Manufaclllrlni DIY •• Community Dr •• Great Neck. H. Y. 
Balee Copaclters, Diy. Balco E1ctrns., Inc .• 307 Washington St, OraIP. H. I. 

p 61B 
Centralab EJctrn., DIY •• 5157 N. Green Bay A .... Milwaukee. Wise. 
COlllptaent Research Co .• Inc., 1111191h St. Santa Municl. Calif. 

p 624.625.643 
Condenser Products Co .• Baa 991. BrooklYRls. Aa. 
Oel Electronic. Corp, 250 E. Sandfonl Blvd .• Ml Varnon. H. Y. 
OIUliaS Microwave Co •• Railroad PI.. Mameronlck, N. Y. ..... P 1659 
F·Dyne ElcIrOs, Co., 1100 Paat Rd .. Fairfield. CIOn. . . . . . . . . p 660 
Film Capachors. Inc.. 1110 Eighth 51.. Passaic. N. I. ......... p 659 
General Electric Ca., Elctrn. Compo Sales Oper •• I RlYer Rd .• Schenectady. N. Y. 

p 664.665 
Gud'Rlan DIY •• Gullen Indl •• Inc •• 340 W. Huron St.. Chlcap. ilL 
Illinois Capacitor Sales Co .. Box 352. Hipland Park. III. ...... p 670 
Interelectronics Corp .• 550 U.S. Rle. 303. Congern. N. Y. 
Internallonal ElctrnL Corp •• I.E.C. ~omp., 316 S. Service Rd •• MelYilie. N. Y. 

p 671 
International E1clm .• Mullard Electron Tubes, 318 S. Service Rd .. 

Huntington Sta .• N. Y. 
M. I. A. L. U. S. A. Inc., 165 Franklin Ave .• Nulley. N. I. 
Nytronlc~ Inc .• Capacitor DIY •• Orange SI.. Dmlngtoll, s. C. ... P 685 
IF IRteroa~ Inc. 100 PlAt Aira Dr •• Bey Sbore, N. Y. 
S&EI Mfg.. 18800 Parthenia St. Northridge. Calif. 
San Fernando Electric MIg. Co •• 1501 First St, San Fernando. Cal. 
Sprape Electric Co .• 481 Marshall St.. N. Adams. illS" . . . . . p 693 
Unlan Carbide Carp •• Elctrns. DiY .• Box 5928. GreenYilie. S. C. 
Aerovox Corp .• Distributor Div .• 140 Belleville Ave .• New Bedford. Mass. 
Axei Elctrns .• Inc .• 134-20 lamaica Ave .• Jamaica. N. Y. 
Cambridge Thermionic Corp .• 445 Concord Ave .• Cambridge. Mass. 
Capcon, Inc., 61 Stanton St. New York. N. Y. ~ 
Chicago Condenser Corp .• 3255 W. Armitage Ave .• Chicago. ill. 
Cornell·Dubilier Electronics. SO Paris St.. Newark. N. J. 
Corson Eleclric Mfg. Corp •• Watrous St.. E. Hampton. Conn. 
Dearborn Eleclronics Inc .• Box 530. Orlando. Fla. 
Electro Cube Inc .• 1710 S. Del Mar Ave .• San Gabriel. Cal. 
Electro Magnetic Filter Co., 231 S. Whisman Rd •• Mountain View. Calif. 
Eleclronic Corp. of America. 5726 W. Washington Blvd .• los Angeles. Calif. 
Elmag Corp .• 54 Clark St.. Newark. N. J. 
Elpac Components. 18651 Von Karman Ave .. Irvine. Calif. 
Erie Technological Products Inc .• 644 W. 12th St.. Erie. Pa. 
Generallnstr. Corp .• Capacilor Grp .• Walnut St. Tazewell. Va 
Generallnstr. Corp .• Semi. Prods. Grp .• Box 600. Hicksville. N. Y. 
Industrial Condenser Corp .• 3243 N. California Ave .• Chicago. III. 
lonetics Corp .• 55 Randolph Ave .• Avenel. N. J. 
leclanche S. A.. 48 Ave. de Grandson, CH 14OJ.Yverdon. Switzerland 
Maxwell labs .• Inc., 9244 Balboa Ave .• San Diego. Calif. 
Microtek Eleclronics. Inc .• 138 Alewife Brook Pkwy .• Cambridge. Mass. 
Midwec Corp .• Induslrial Div .• Box 417. Scottsbluff. Neb. 
Mullard. Inc .• 100 finn Ct.. Farmingdale. N. Y. 
Nichicon Capacitor ltd .• Dikedori. Karasuma Higashi·iru. Nakagyo·ku. 

Kyoto. Japan 
Nitsuko Ltd .. 260 K~amikata. Kawasaki. Japan 
Paklron Div .• Illinois Tool Works. Inc .• 1321 leslie Ave .• Alexandria. Va. 
Plastic Capacitors. Inc .• 2620 N. Clybourn Ave., Chicago. III. 
Plessey. Inc .• 170 Finn Ct. Farmingdale. N. Y. 
Potter Co .• SOO W. Florence Ave .• Inglewood. Calif. 
Priester. H. E. Corp .• 250 Station Plaza. Hartsdale. N. Y. 
Sampson Electronic Products Div .• 2244 S. Western Ave .• Chicago. III. 
Seacor. Inc .• 598 Broadway. Norwood. N. I. 
Shigoto Indusfries. Inc .• 350 Fifth Ave .• New Yor~ N. Y. 
Siemens America Inc .• 350 Fifth Ave .• New York. N. Y. 
Standard Condenser Corp .• 1065 W. Addison St.. ChicaRO. III. 
Sleltner-Trush, Inc., 67 Albany St.. Cazenovia. N. Y. 
TRW Capacitor Div., 112 W. First St .• Ogallala. ·Nebr. 
Telefunken Safes Corp., South St.. Garden City. N. Y. 

CAPACITORS. FIXED. GAS FILLED 
Cardwell Condenser Corp .• 80 E. Montauk Hwy .. lindenhurst. N. Y. 
Epic. inc., 150 Nassau St.. New York. N. Y. 
lapp Insulator Co., Inc .• Radio Specialties Div., 350 Sumner St.. leRoy, N. Y. 
Nichicon Capacitor lid .• Dikedori. Karasuma Higashi·iru. Nakagyo·ku. 

Kyoto. Japan 
Rohde & Schwarz Sales Co .• 111 lexington Ave .• Passaic. N. J. 

CAPACITORS. FIXED. GLASS 
American Technical Ceramics. I Norden la .• Huntington Sta •• N. Y. 
Cal·R. Inc •• Capacitor DiY .. 1601 Olympic Blvd .. Santa Manica. Calif. 

p 613 
Condenser Products Co .• Box 991. BrooklYRle, Fla. ......... P 623 
Corning Glass Works. Electronic Products DIY •• Corning. N. Y. p 646.647 
Gudeman DIY .• Guhon Inds .• Inc .• 340 W. Huron St. Chicago. III. p 667 
lfD Electronics Co .• 1484 62nd St.. Brooklyn. N. Y. 
San Fernando Electric MIg. Co .• 1501 First St. San Fernando. Cal. 
U. S. Capacitor Carp •• 2151 N. Uncola SI.. Burbank. Calif. 
United Prods. Co., 451 S. lefferson St. Oranp. N. I. . . . . . . . . . p 747 
Cardwell Condenser Corp .• 80 E. Montauk Hwy •• lindenhurst. N. Y. 
Chicago Condenser Corp .• 3255 W. Armitage Ave .• Chicago. III. 
Electro-Science labs .• Inc .• 1133 Arch St .• Philadelphia. Pa. 
Ni!stlko ltd •• 260 Kitamikata, Kawasaki.lapan 
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CAPAC~RS, FIXEQ,GLASSCCont'd.) 

Syncor Prods.' Co., lne;. 44 Eastern Ave., Malden, Mass. 
Vilramon, Inc., Box 544, Bridgeppr!, ~onn. 

CAPACITORS,' FIXED, HIGH· CAPACITANCE. 
LOW VOLTAGE ,,' 

Allerican 1m Corp.,. ChankH 8Iv!l. & MfarL Rd., Chl\!llloap, Tlnn. 
American TlChnical Ceramics, 1 Narden La.; Huntmllln SII., N • .Y. 

P 597-599,601-604 
AmPlrex Elm. COIP. CllllfDRInt DIY., 35110 .... Ave., Haupp ..... 11. Y. 

. P 605 
Area Elctms., Inc., Manufacturing .DIY., Clmlllnily Dr., Grut 'N,ck, 11. Y. 

p607,608 
IIleo ClJIlIcilotl, DIY. laici Elclrns;, lie., 301 WaslliII_ ~ Oraap, 11. 1 

P 616 
CaJ.R, liN:. CaPlCillr DIY., 1601 OJylljlic 1IIvtI .. S.ntI Monica. Calif. 

" P 613 
Clntrahlll EleIra., DIY. 5151,11. Green Bay Ave., hukee. Wise. P 622 
C • .,onell R~ CD., Inc., 171719th St, Santi Monica, Calif. 

p 624.627,628,63H33,635~37,639.,643 
Clndenser Pro_ Co., 8u 191, 8rumille, FIa. ..• • • . . . • P 623 
Clrnlng 1I111SWOrb, Electranlc Pr.d~ DIY. Clrlllng, 11. Y. P 646,647 
0.1 Electronics Carp., 25O'E. Sandlard 81vd., It: Vemn. N. Y. 
Electro Mative ~ CD. IIc.; SeUlb Park St, Yfdlilllntic, Conn. P 658 
Filii Cipacillrs. Inc., 100 EJgfItb St, PaISlic, 11. J.. .. ..... P 659 
General Electric CD., E1ctr •• COilp. Sales Oper.; 1. RlYer Rd. SehllllcladJ, N. Y. 

p 664,665 
Gullllllll DIv., SlIiIIIIlnds., Inc., 340 W. HUIII St, Chicego, In. p 666 
Hapina __ Co. 12II1II faotllll,lIIvtI. Sal flrtllndl, Cal... P 1296 
." Ce(lldlar Salls Ce., Bu 352, HlPlHd I'd. III. ••.•.. p 670 
Inllraleelralica Clip., 550 U.s. III. 303, Coapli, 11. Y. 
lale/natlonal aclnls. Corp., LtC. CIIDP., 316 S. Senici Rd. Melville, N. Y. 

IntlmetIonel' Elltm., Mullard E1ectrel Tubll, 318 S. SeIYI.e Rd. 
P 671 

HuntlnattnSll.,N.Y. 
IfD Electre.lcs Ct. 1484 82nd St., BrealdJD, N. Y. . .•...... , P 6n 
Miliary Clpidtor CD., 3029 E. Weshington St., I.dlanapalls, Ind. 

MOIIoillhil: DIelectrics, Inc., P.o. BIl841, BmIaIr, 'Calif. . 
P 680.681 

Murall M", Ca., NapHa, Kitto, lapen , 
JIytronlcs, Inc., Clpacltor Dlr., Oral" St, Da~lngton. s. C. P 685,687 
JIytronlcs,Iac., £ssel EIctrns;Dir., 550 S,rilI&fleld Ave., Berkeley HlIS. N. I. 

p684 
Obmill Manllfai:turiJlg CI., 3635 Howard St, Sklkle, III. 
IF Intlranlcs, lie., 100 PIne AII1 Dr. lay $!lore, II. Y. 
bdla MaIIrilis CR., 4Z42 W. Bryn MII!r Aft. ChlCap, III. .•.• p 679 
Republic Electranlcs Carp., 178 t 1111 St, PIIIrsDn, N. I. . . • . p 688 
S&EI ~, 18800 Parthlala St, N~rldp, CaIH ••. ,..... p .690,691 
Sal fernanda Electric MfI. Co;. 1501 first St, San felnlndo, Cal. 
Sanpmt Electric Ca., P.o. Il0l128, Plmna, s. c. .......... ' P 692 
s,rape Electric Co., 481 Marlllll St, N. MIllS, Mass. •....• . P 693 
$JIm1a E1lctric Pralls., Inc. SIIIIicondactor DIv., 100 $JIm Rd. 

Webum,MIlS. 
Tansltor Sctru., Inc., WIst Rd., B ••• illlloR, VI. .'. p 694 
U. S. Capacltar Corp., 2151 N. LlDcola St, Bumnk, CaDI. P 696-6~9 
UIIIon Cerbldl Corp., Elctrns; DIY., Ilol 5928, Gmnvln., S. C. P 702, 7u3 
WIse. EllClrlcaIC •• Inc., 21 011Yl St, GreeRII.ld, Mast. .. . . P 704 
Aerovox Corp., Distributor Div., 740 Belleville Aft., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Axel Elclms:, Inc., 134-20 lamaica Ave., Jamaica, N. Y. 
Chicago Condenser Corp., 3255 W. Armitage Ave., Chicago, III. 
Components Specialties, Inc., 101 Buffalo Ave., Freejlor!, N. Y. 
Cornell.lJublller Electronics, 50 Paris St. Newark, N. J. 
Cosmic Radio Co., 853 Whittier St., New York, N. Y. 
Dearborn Electronics Inc., Box 530, Orlando, Fla. 
Dilectron Div., 2669 S. Myrtle Ave., Monrovia, Calif. 
E1lC1ro Cube I.nc., 1710 S. Del Mar ,Ave., San Gabriel, Cal. 
ElectroniC Corp. of America, 5726 W. Washington Blvd., Los Angeles, CaIH. 
Elmag Corp., 54 Clark St, Newark, N. J. 
Elpac COlIII!onents, 18651 Von Karman Ave., Irvine. CaIH. 
Erie Technological Products Inc., ,644 W.I2th St.. Erie. pa. 
Generilinstr. Corp., Capacitor Grp., Walnut St., Tazewell. Va. 
Ganellliinstr. Corp., Semi. Prods. Grp., Box 000, Hicksville, N., Y. 
Industrial Condenser Corp., 3243 N. CaIHornia Ave., Chicago, III. 
International [Ictm.lnds., Box "C", Greenfield, Tenn. 
Leclanche S. A., 48 Ave. de Grandson, CH 1401-Yverdon, Switzerland 
Maida Dev.lopment Co., 214 Academy St, Hampton •. Va. 
NCI, Ino.,'5900 Voss Rd."Wnst Palm Beach, Fla.. . 
Nichicon Capac~or Ltd., Oikedori, Karasuma Higash>iru, Nakagyo-ku. 

Kyoto,lapan , 
Nucleonic Prods. Co., Inc., 3133 East 12th St, Los Angeles,. Cain. ( 
Paktron Div., Illinois Tool.Works, Inc., 1321 leslie Ave.; Alexandria, Va. 
Plastic Capeeitors, 1nc.,2620 N. Clybourn Ave" Chicago, III. 
!!otter Co., SOD W. flnren~ Ave., Inglewood, .Caln: . 
Priester, H. £. Corp.:250StatioR PIaza,Hartsdale, N. Yo' 
Seacor, Inc., 598 Broadway, Norwood, N.,t 
Siemens.M1.erlca Inc., 350 fifth Ave., New York, N. Y. 
Skottle Elelms., DiY. Sunshine Mining Co., ArdIbaId, PI. 
SIIndani CondenSer Corp., 1065 W. Addison St., ChicaRO. III. 

'Syncro Capacitor Corp., Hicksville, Ohio 
'TRW Capacitor Dlv., 112 W.flrst St, ,Ogallala, Neb!; 
Taiyo Yuden Co., Ltd., 15-11 &-Chome, Sotokanda, Chiyoda·ku, Tokyo, Japan , 
3M CO., 3M Center, St Pa~I, Minn. 
Underwopd Electric ~ Mig. Co.,·jnc., 143 South 8 Ave., Maywood, II!. 
UnHed Elctm. MIg. Corp., 542 39th St., Union City, N. J. 
Unlle!f Mineral & Chemicll Corp., ~9~udson St., New York, N. Y. 
Vlllamon, Inc., Box 544, BridgljlDrt"Conn. . .' 
WestinghnuSe Electrii: Infl; Co., 200 Park Ave., New York, N. Y. 
York Electronics, 104 South 4th St., Brooklyn, N. Y. 

CAPACITOU; FIXED: HIGH TEMPERATURE 
AMP Incll\lorl!H, Ilol .. 1IIrr1"ulJ, PI. 
AMP lac.. CIIItnn JIIw .. 155 Part st.. ElIubaIIIton. '1. ..... .~ s96 
American Technical Ceramlet, l' Nanl.a La.,Hantington·SII., 11. Y;' 

p598-604 
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UpIrOI EIctrn. Corp. ClIRponent lIlY., 35 HIIIm.'Are., HIIQIDIUP, N. r. 
, . p~ 

_Elctros., Inc;, MHlIflIclllilll DIY. eam.n1\J Dr., Grell NICk, 11. Y. 
BIIcl Capacilln; JIIw. BalDO Elctrns;, Inc., 307 WaJlifllttla St, uranga, N. 1 

, . P 614,615,618.619,620,62'1 
e.R, Inc., CapaCitor DIY., 1101 Olympic Blvd; Saata Manica. CIIH. ' 

P 613 
CllIraIa~ ElctrL, Dlv., 5151 N. Green BaJ Ave.; Mifwiukea, Wise. P 622 
Clmlln .. t Rese.rch ea., 11ie., 1711 19th St, _ Monica, CallI. 

, p 624'625,627,628,630,633,636,637;641,643 
CnndallSlJ' ProdICfs Ca., BOI 991, IInDkIYDIa, fla. .•• • . • • . • p 623 

"·011 Sectroalcl Carp., 250 E. Sand"rdBl"., Nt VI,.a .. N. Y. 
EIlCn MaIIrlall, 111211 Samnto VIII., Rd., SaD Diap, Celn. ' p,652~57 
Electro MotlYl MIg. Ct. Inc., $11Ib PIIII St, WlUllilaatic, Cali!. 
Filii eipacHIr's, Inc., 100 El&lllIISt, Passaic, N. I. " .. .. .. . p 659 
Sanenl Electric Ca., EJctrn. Cmnp. SaIl! Oplr. 1. RlYer Rd.,Sclleaaclldr, 11. Y. 

'. P 664,665\ 
Sideman DiY., Sulton IndS;, lac., 340 W. HaroD St, Chicago, DL 

p.666,667 
Gulton Inds., Ibc., Mll:ncaramicl DiY., Mltuellen, N. I. ..••... p 668 
1111011 Capacitor SailS Co., Bu 352, Hlihllnd PIrk. III. ....•• p 670 
IlIIrelectronics Cotp., 550 U.s. III. 3D3, Conpn, N. Y. 
IntlrutI8na1 Elctrns; CIIP.I.tC. co.p., 311 S. Service Rd., 111111111, 11. Y. 
IfD EJlctranlcs Ca., 1484 82nd St, lInolllyn, 11. Y. 
IIIlory Capecl\Gr C •. , 3029 t Wasliington St, Inilanapolll, lit 
IIIIIIIIIhIc Dlallctrlcs, Inc., P.O. Bu 841, 11IbInk, clln. • . • . . P 683 
Inrall MfI. CD., RlPOke, IJI\I, Japan 
",Pili E1ec. New Yllllinc. 2110 'Park Aye., NI. y.", N. Y. •.• P 2580 
JIytrollcs, Ilc. Cepacltor DIY., 0I1I1II St, Dlrllnltla, S. C. .... p 685 

I Rf iellrellcl, IIC., 100 PlneAlre 0,., Bay SbIre, N. Y. 
RepaMlc EllCIranlcs Corp., 178 t 7th St, Plle!un, N. I. ..... P 688 
S&E1I1fJ. 18800 PIrIIIanlaSt, NorthrJjp, Celif. ....•..• P 690,691 
Sa flrnlldo Electric MfI. Co., 1501 first St, San famedD, Cal. P 689 
SanpIIIG ElICIrIc Co., p.o. BIlI28, Pickens. S. C •.•..... ,... P 692 
s,rape ElICIrIc Ca., 4111 ManIII" St, N. Mills. Mass. 
Tansltor ElctraL, Inc., West 14., Banllqlln, VI. ,....... p 694 
Tlbe DeutschlHnl Lab., BDI 14, CIM. Mass. . , .... , .• , P 695 
U. S. Capacitor Corp;, 2151 N. LlDcain St, Barblnk, CIIH. P 696-699 
Unlen Carblda Corp. Elctrns. DIY., BIl 5928, GrHIIYiII •• S. C. p 702, 703 
Wasct Electrical Ct. Inc., 21 Olin St, G".R11II., lass. 
Aer~vox Corp., Distributor DiY., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp:, 140 Belleville Ave., New Bedlanl, Mass. 
Axel Elctrns., Inc., 134-20 Jamaica Ave.,. Jamaita, N. Y. 
Callins Industries, Inc., P.O. Ilol C, Greenfield, Tenn. 
Chitago Condenser COIP., 3255 W. Armitage Ave., Chicago, III. 
Cornell-Dubilier Bectr~nles, 50 Paris St., Nl!Wark, N. J. 
Corson Electric Mfg. Corp., Watrous St., E. ~ampton, Conn. 
Cosmic Radio Co., 853 Whittier St., New York, N. Y. 
Dearborn Electronics Inc. .. Box 530, ~ando, Fla; 
Electro Cube InC:, 1710 S. Del Mar Ave., San Gabriel, Cal. 
Electronic Corp. of America, 5n6 W.Washington Q/vd., ~ Angeles, Cal~. 
E1mag Corp., 54 Clark St., Newark, N. J. ' 
EJpac Coinponents, 18651 Von Karman Ave., Irvine, Cain. 
Erie Technological Products Inc., 644 W. 12th St, Erie, Pa. 
Generilinstr. Corp., Capacitor Grp., Walnut St.. Tazewell. Va. 
Industrial Condenser Corp., 3243 N. Calitornla Ave.; Chicago, III. 
Internatlnnel Elctrn. Inds., Box "COO, Greenfield,Tenn. 
Maida Devalopment Co., 214 Academy St, Hallll!\on, Va. 
Maxwell Lati!., Inc., 9244 .Balboa Ave., San Diego, Calif. 
Nichicon CapacHor lid., Oikederi, Karasuma. Higashl-iru, NakagylHlu, 

Kyoto,lapan . . 
Plastic Capeeltors, Inc., 2620 N. Clybourn Ave, Chicago, III. 
Potter Co., 500 W. florence Ave., Inglewooll; cam. .. 
Priester, H. E. COrp., 250 Station Plaza, Hartsdale, N. Y. 
Skottle EIctrns., Div. Sunshine Mining Co., Archbald, Pa. 

, SIIndani Condenser Corp. 1065 W. Addison St., ChieaRO. III. 
Syncor Prods. Co., Inc. 44 Eastern Ave., Malden, Mass. 
'TRW Capacitor Div., 112 W. First St, Ogallala, Nebr. 
VilllImon, Inc., Box 544, Bridgejlort, Conn. 

CAPACITORS. FIXED, HIGH VOLTAGE 
AMP IlCIrporelld, Bu 3808, HarrtsbulJ, PI. 
AIIP Inc. Cepltran Dlv., 155 Park St, ElizallethtM, PI. •..•. P 596 
Amlllcan Lata Corp., Cha.e Blvd. & Mips. Rd., Chaltallolp, TeRtI. 
Amarlcan Tlchnlcal Ceramics, 1 Norden La., Hlntington Sta., 11. Y. 

P 598,599,601-604 
Arcl E1ctrnL, Ine., IIInllfaduring DIY., CamllUnily Dr., Grall Nack, N. Y. 

, P 606-6.J1) 
811c. CapacitJre, Oil. 81110 Elctrna., Ina. 307 Washington St, 0" .... It 1 

P 618-621 
CIIIraIIt EIcbrL, Dit. 515111. Grnn .. , Ave. Mhlukel, W'1Ie. p622 
Cllllpallllllllllll1lll Co;, lac., 1717 19th St. Sanll Monlcl, Cllif. P 643 
COIde"'" PraHItt .Co., III 191, lreoksYllla, fl.. • • • • • • • • • P 623 
l1li EIIctrobIcI· CIr\I .. 250 t SandlGnllllvtl., Itt.YnOII, N. Y. 
Electra/_Ad carp., EI.cIrI DIv., BII 780, Minerai WeDs. Tal. . P 648 
E1ectralllllYl MIg. Cn. Inc. SIIIIII Part St, WillllI.ntlc, CIIII. P 658 
FIlII Ci,uillrs. lac., 100 EJPIII St, JIiIIIIc, N.'I. ......... P 659 
IIWII Elactrlc Co. Eictrn. _Salas OPlr.l RiYlr Rd., ScHneclldJ, II. Y. 

P 664,665 
811h1lll DIY. GullDlllIIs. Inc., 340 W. HUIII St, CIIicW, II. ' ' 

P 666,667 
Slilln IIH., Inc., MIClGCirallics DIY., MetudI.n.. N, I. 
or ltanlnp Dir., 970 McIAlJhIl. Ave., San 1111, CIIM. ...... P 669 
11I11III CIpIcIIIr SaIII CR., BIl 352, HlPlud Pa'" UL •••••• P 670 
leIIItIactmIcs Cetp." 550 u.s. III. 3D3, Caapn, N. Y. . 
InItratIOnII Elctrns; C"", Ltc; Com,., 31B So SIr!Ict Ri, Mllflll, 11. Y. 

'. . , p 671 
iellrlllllnlll EIctrn., llllardo,ctran r_ 318 s. $Inlet Rd. 

HIIIIqIIa SII., 11. Y. . . 
II EIectrIIIcI CL, 14M _ Jl,1In_IlY. 
W ~ Inc. U'nlIlll'DllI It, H_III.1l Y. .. p 1m 
I. l A. L. U. S. A., Inc. 115 fraaklln A .... IlllleYiN. I, ... '.' p 678 
MllIIrJ Cl(llclilr Ot., .. t WiIWIlt .. St. Ildllnpalll, lid. P 680 
IGIIIItllIe DllllcIrt*, lac., P.O. 101141, Bar_CalK. 
Mirlfa MfI. Co., N..-., kJIIs. Japan, , ' 
JIytronics, Inc., Cipacltor DIY., Oranga St, Dml_RIo .. s. c. p 686.687 
If IntIIGnlcs, Inc., 1111 Pi .. Alre Dr., ,BaySkere, N. Y. 
IIIdIo IIIIIrllls Co., 4Z42 W. Bryn Mawr Ave., Chlap, III.. : . • p 67,9 
San fllllllndl EIactIIc MfI. CL, 1501 fintSt, Sin flrllando, CII. 

Sanpmo ,Electric Co., P.o. BaII28, PfcIIeIlt, .$.;:C. ... .. .. . .. ... P 692 
SpIlIgU Electric Ca., 481 Marshall St. 11. Ada.s, Mass. . . . . . P 693 
TmitIr E1ctrns., Inc., West Rd., BlnnlllJlol, VI. •. , ... : .•.• : P 694 
Tobe O.IIIscII.aan Labs. hi 14, Cam; MIiS. ' .•. , ". , • . . p ~95 
U. -s. Clpacillr Corp., 2151 N. Lhlcola St, Barblak, Celif. 
WeSCI IJeetrical Ct.laCo, 27 Olive St,Greellilld, Mass. 
Aerovox Corp., Distributor Div., 740 Balleville Ave., New Bedford, Mass. 
Aerovox Corp" 740 BellevHle Ave., ~ew Bedlord, Mass. 
Axel Eli:lrns., Inc., 134-20 lamaica Ave.,:Jamaica, N. Y.· . 
British Insulated Callendefs Cables, 21 Bloomsbury St., loI!don, Eng. 
Callins Industries, Inc., P.O. Box C, Greenfield, Tenn. 
Chicago Condenser Corp., 3255 W. Armitage Ave., Chicago, III. 
Cornell-Dubilier Electronics, SO Paris St., 'Newark, N. J. 
Corson Electric MIg. Corp., Watrous St., E. Hampton, conn. 
Cosmic Radio Co., 8S3 Whittier,St., New York, N. Y. 
Dearborn Electronics .Inc.; Bpx 530, ~andn, Fla. 
Oilaclron Oiv., 2669 S. Myrtle Ave., Monrovia, Calif. 
Oolinko & Wilkens, Inc., 1901·7 Summ~ Ave., Union City, N. J. 
Electro Cube Inc., 1710.S. 001 Mar Ave., San Gabriel, Cal. .• . 
Electro Magnetic Filter Co., 231 S. Whlsmen Rd.; Mountain View, Cain. 
Electronic Corp. of America, 5726 W. Washington Blvd., los Angeles, Calif. 
Elmag Corp., 54 Clark St., Newark, N.·J. ' 
Elpee COmponents, 18651 Von Karman Ave., Irvine, CaHf. 
Epic, Inc., ISO Nasllu St., New York, N. Y. 
Erie Technological Products Inc., 644 W.l2th St,Erie, Pa. ' 
GenerBllnstr. Corp., Capacitor Grp., Walnut St., Tazewell, Va. 
Industrial Condenser Corp.,3243 N. Calnornia Ave., Chicago, III. 
International Elctrn. Inds., Box "C", Greenfield, Tenn. 
Lapp Insulator Co., Inc:, Redio Specialties Div., 350 Sumner St., LeRoy, N. Y. 
Leclanchn S. A., 48 Ave. de Grandson, CH 140I·Yverdon, Switzerland 
Maida Davelopment Co., 214 Academy St, Hampton, Va. 
Maxwell labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Midwec Corp., Industriel Div., Box 417,Scottsbluff, Neb. 
Nichicon Capacitor Ltd., Olkedori, Karasu.ma Higashi-iru, Nakagyo·ku, 

Kynto,lapan 
Nitsuko ltd., 260 Kitamikata, Kawasaki, lapan· .. 
Plastic Capacitors, Inc., 2620 No Clyboum Ave., Chicago, III. 
Potter Co" 500 W. Florence Ave., Inglewood, Calif. 
Priester, H. [ Corp., 250 Station Plaza, Hartsdale, N. Y. '. 
Rohde & Schwarz Sales Co., 1J1 'Lexington Ave., Passaic, N. J. 
Seacor, Inc., 598 Brolliway, Norwood, N. J. 
Skottie Elctrns., Div.Sunshine Mining Co., Archbald,.Pa. 
SlIndard Condenser Corp., 1065 W. Addison St., Chicago, III. 
Sun Caplcitors, 2554 Lawrence, Chicago, III, 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
TRW CapacHor Div., 112 W. First St" Ogallala, Nebr. 
United Minellli & Chemical Corp., 129 Hudson St., New York, :N. Y. 
Vitramon, Inc., Box 544, BridgljlDrt. Conn. 
York Electronics, 104 South 4th. St., Brooklyn, N. Y. > 

) CAPACITORS, FIXED, LABORATORY 
STANDARD '. 

American Techolcal Ceramics, 1 Norden La., HuntlllJlon SII., N.Y. 
Arco E1ctrns., Inc., Mannfacturinl DIv., Clmllunl\J Dr., Glell Nick, N. Y. 

p606 
BaIcI CIJIICItan, Dlr. BallO Sctru., 1iic.,4071Yaslliillltn Sf., Orup,.N. 1 
BOlnton Electrenics Corp., Rtt. 287 at SI1H~ Rd., Palsippany, N. I. . 

. p'l346 
Co.poneat R_rc' Ca~ Inc., 1717 19tb St., Santi Monica, CalM. 
Condenser Products Ca., .Bu 991, Blllksrille, fla. .• • • • . ... . P 623 

\ Del Electrenlca Corp., 250 E. Sandford 11111., Mt Vemon, 11. Y. 
EI.ctro Scllllllfic Inds., 13900 N.W. Sclance PIIII Dr., Porllant, .Ora. 

; P 1376 
film Cipacitors, Inc., 100 Eilbth St., PISSlic, N. I. 
Miliary Capacltw CD., 3029 t Wasllington St, Indlanapalls, led. 
MlralllIfI, Co., llapaka, KYGIt. I •• 
S&ElIIfJ. 11800 Parlllanil St, NlI'Ibridll, car~. P 691 
SGuIhfIeldllctrns., 21250 10 ~ Mile Rd., Sollllfteld, Mich. ..•. pl504 
Sprape Electric Co. 481 Marshall St, N. AdIlOS, Mals. 
Cardwell Condeoser Corp., 80 E. Montauk Hwy., Lindenhurst N. Y. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Dearborn Electronics Inc., Box 530, Orlando, Fla. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Leclanche S. A., 48 Ave. de Grandson; CH 1401·Yverdon, SWitzerland 
Nichicon Capacitor Ltd., Dikedori, Karasuma Higash~iru, Nakagyo-ku, 

Kyeto,'Japtn 
Nichols, R. H. Co .• Ltd., 4544 Dufferin St., Toronto, Ont" Can. 
Plastic Capacitors, hlc:, 2620N. Clybourn Ave., Chicago, III. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Rohde & Schwarz Sale$ Co., 111 Lexihgton Ave., Passaic; N. I. 
. Skottie Elelms., Div. Sunshine Mining Co., Archbald, Pa. 
SlIndard Condenser Corp., 1065 W. Addiso~ St, Chicago, III. 
TRW Capacitor Div., ·112 W. first, St., Ogallala, Nebr. 
York Electronies, 104 So~h 4th St., Brooklyn, N. Y. 

CAPACITORS, FIXED, MICA 
AMP IncDrporaIeti, Bu' 3808, HirriSbulJ, PI. 
American Technlcsl Ceramics, 1 Narden Ln., Hantington SII., II:Y. 
ArcD Elctrns. Inc., Manu/act.rlng Dlv., Cimmllily Dr., Great Neck; N. Y. 

, . P6W 
Del Elaetrenics Corp., 250 E. Sandford Blvd.; Nt Vernon, N. Y; 
E1ectri/Mldland' COrp., Electra Di,., Box 780, Minellli WeDs, IlL 
E1actro. MItire MfI. Co; Inc., $oath Park St, WIIQiIIIIIIIe, Cann. P 658 
N'lJIpan E1ee. New Yort Inc., 2fIfI Park Aft. New Yolki N. Y. 
Sanpma Electric CD., P.O. Bul28, Pickens, S. C. .........•. . P '692 
Sprague EI.cti1c CL, 481 Marsllli St, N. Adams, MISs. ....• . P 693 
Tabe Deutschllllll Lab&., Bu 74, Canton, Miss. .• • • • . . . • . • . P 695 
Wesco Ellcbrical Ct. Inc., 21 Olive st., Jlreelftald, Mill. 
Aerovox Corp., Oistributor Div., 740 Belleville Ave.; New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. ' 
Axel 8ctrns., Inc., 134-20 Jamaica Ave .• Jamaica, N. Y. 
Cornell·Dubilier 8ectronies, 50 Paris St.; Newark, N. J.: ' 
Electronic Corp. of AIjIerica, 5726 W. Washington Blvd., Los Angeles,. CaIR. 
Erie Technological Products Inc., 1144 W. 12th St, Erie, Pa. 
Generll Instr. Corp., Capeeitor Grp., Walnut St., Tazewell, Va. 
Generallnstr. Cotp., Smi. Prods. Grp., Box GOO, Hicksville"N. Y. 
Materials for Elctms., Inc., 149-32 132nd St, Jamaica, N. Y. 
Model Rectifier Corp., MRC Elctrns;Div., ~OO 21st Ave., BroOkl~n, N. Y. , 

( 



Morey Corp .. 2659 Wisconsin Ave .. Downers Grove. III. 
Nichicon Capacitor ltd .• Oikedori. Karasuma Higashi·iru. Nakagyo·ku. 

Kyoto,Japan 
Nitsuko Ltd., 260 Kitamikata, Kawasaki. Japan 
Shigoto Industries. Inc., 350 Fifth Ave., New York, N. Y. 
Underwood Electdc & Mfg. Co., Inc., 148 South 8 Ave., Maywood, III. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 

CAPACITORS. FIXED. MINIATURE & 
SUBMINIATURE 

Amerlell Lava Clrp., Cberlkla IIvd. & IIfgn. Ri, Cbatllnalp, Tann. 
Amarican Tecbnlcal Ceramics, I Nardal La., Huntiagten Sta., II. Y. 

P 597-599.602-604 
Amplrex Elclrn. Carp., Campana! DiY., 35 Hillman Ave., HIUJ,.up. N. Y. 

P 605 
Arca ElctrOL, Inc., Minufaclllrini Dlv., CammlDity Dr., Grell NICk, N. Y. 

P611 
Balca Capacillrs, DIY. Balea Elctrns., Inc.. 301 Waslllnrttn St, Ora .... 11.1 

P 614-616.618-620 
ilDlllIS, lac., Trim.at D1v., 1210 Cerambia Aft •• RImside. CallI. 
Ca1-R, lac., ea.aclttr Dit., IBOI OIJ11111ic llvd., Santa Mallea, CaIH. 

P 613 
CeDtraIali Elm, Di,., 5157 N. Grean Bay Ava. MlIl111kel. Wile. P 622 
CDIIJIIDIIII ReseD Ca. Inc. 111719111 St, Sallta lIanlca, CIIH. 

P 624.628,629.634.637.642 
ClJIIpollll\ls, In •• Capacitor Prado Div., Iiddelord. Me. ..... P 644.645 
CaralDl Glass Warks. EltClranlc Pnducts DiY., Cernlill. II. Y. P 646.647 
Del Electrnales CIII'J.. 250 E. Sandlord N. Mt VIIIIDn, N. Y. 
Elecln MaIeriaIs, 11820 Sartenll Valley Rd., Sal Diep, CalIf. P 652-657 
Electro MDtiva Mig. Ca. IIC., Soulll Park St, WOlinlnlle, CaRl. P 658 
Film Ci,.ellors, Inc. 100 £iglltb St, Passaic, N. J. ., • • . • • • • p 659 
Gtaeral Elactrlc CD. Elclrn. e .... Salts Oplr. I River Rd., Scbenecl8y, N. Y. 

. P 664.665 
Gudamal Div. Guilln Ink, lac., 340 W. Huna St. CbJcap, IU. 

P 666,667 
GIIlDlllads. Inc., MIcreceramics Div., lIe11cilaa, N. J. ... . • • P 668 
H.pUas Engrg. CI.; 12I11III FlalbUl Ilrd. Sal Fernauda, Cal 
II_ Ca._ Sales Ca., IIDx 352, HilbiaDd hrt. III. ..•.•. p 670 
lidlnlecllllDlca Carp., 5511 u.s. Rte. 303, Cangers, N. Y. 
fllllmlliDlal Elcbns. Carp., LE.C. Comp •• 316 S. Senic. Rd., Mel,ill •• N. Y. 

P 671 
IlIIeraa1ioaal tin., MIllard Electrna Tub.s, 31& s. Senice Rd. 

HunIJn&lOl Sta., .. Y. ' 
JFD Elactranlcs £a.. 1484 82nd St, IraoUrn. N. Y. .......... p 6n 
lobastJl, E. F., Co. 1823 lDth AVI.; S.W., Was .... Minn. 
M. L 1. L. D. S. 1.. In; .• 185 Franklin Are., NUlley, N,. J. ••..• p 678 
IlaUory Capaclttr CD. _ E. WIHlliItoa St, Indiaaapalll, Ind. 

P 680,681 
MaaaUIt1Ic Dielectrics, Inc .• P.O. 101847, Barbuk, Ca\H. •.... p 683 
lIyIranlcs, lac. Ca ... iIar Dr.. Oraap St, Darilagtea, s. C. .•. p 687 
IIytranlcs,lac.. £1m EIetm. 01'.,550 Sprllllfleld Are., Berkaley HgIs., N. t 

OInaItt llallllactlrilll Ca.,3835 HmnI' St, stakie, III. 
IF IaIomict, Inc., 1l1li Pill AIra Dr. Bay Share, N. Y. 

p684 

Radll llllariall Ct., 4242 W. Bryl lIawr Are., m:ago, In. •••• P 679 
Bepublic Ellctnlil;s Car,., 171 E. 7Ib St, PaterSla, N. J. ..... p 688 
SiB Mfg., 1_ hrtbenla St, NarlbridP. Calff. ........ P 690.691 
Sn F.nIIIn*' Electric MIg. Co., 1501 First St, San Felludo, Cal. 
Sanpma Electric Ce., P.o. lu 128,Plckens, S. C. •. . . . .. . . . . p 692 
Sprquillaclrlc CD. 411 MIIIIIIII St, N. Uams, MIlL .•... P 693 
T.osIIor Elctras. lac. West Rd., BenDinglDll, vt ...... . . P 694 
U. S. CaplClttr Carp., 2151 N. Unl.la St.. Burbank, Calff. p 696-699 
UDiaa Carbide Clrp •• ElctrUL Di,. Bn 5928, GreinYIl .. S. C. p 702, 703 
W.sea Elllllical Co. Inc., 21 OIIveSt, Greeatllld, Mass. .. . . p 704 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Callins Industries, Inc., P.O. Box C, Greenfield, Tenn. 
Capcon, Inc., 61 Stanton St, New Yark, N. Y. 
Chicago Condenser Corp., 3255 W. Armitag. Ave., Chicago, III. 
Camponents Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Consllnll·Co. of Canada Ltd., 28(1 Regina Ave., Montreal, Que., Can. 
COlllell·Dubilier Electronics, 50 Paris St, Newark, N. j. 
Cosmic Radio Co., 853 Whittier St, New York, N. Y. 
Dearborn Electronics Inc., Box 53D, Orlando, Fla. 
Dickson Electronics Corp., P.O. Box 1390; Scottsdale, Ariz. 
Dileelron Div., 2669 S. MyrHe Ave., Monrovia, Calff. 
Electro Cuba Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Electro Mernltic Filter Co., 231 S. Whisman Rd., Mountain View, Calif. 
Elmag Corp., 54 Clark St, Newark, N. J. 
E1pac Components, 18651 Von Karman Ave., Irvine, Calif. 
Erie Tecmological Products Inc., 644 W. 12th St, Erie. Pa. 
Generallnstr.Corp., Capacitor Grp., Walnut St, Tazewell, Va. 
Genlronics, Inc., 26 Knollwood Dr., Clinton, Conn. 
Industrial Cand.nser Corp., 3243 N. CalHornla Ave., Chicago,lII •. 
International Elctrn: IRlIs., Box "C", Greenfield, Tenn. 
lonetics Corp., 55 Randolph Ave., Avenel, N. I. 
Leclancbe S. A., 48 Ave. d. Grendson, CH 1401·Yverdon, Switzerland 
Maida DevelDjlment Co., 214 Academy St., Hampton, Va. . 
Materials for Elctrns., Inc .• 149-32 132nd St., Jamaica, N. Y. 
Maxwell Lib~, Inc., 9244 Balboa Ave., San Diel1l, CaIH. 
Mepco, Inc., Columbia Rd., Morristown, N. I. 
Midwee Corp., Industrial Div .• Box 417, Scottsbluff, Neb. 
Nichlcon CapacHor ltd., Dikedori, Karasuma Higashi·iru, Nakagyo-ku, 

Kyoto. japan 
Nitsuko Ltd., 260 K1tamiketa. KawasaU, .Japan 
Nuc1eonit Prods. Co., Inc., 3133 Easl12th St, Los Angeles, CalH. 
Paklron Div., Illinois Tool WorkS, Inc., 1321 leslie Ave., Alexandria, Va. 
Philmore MIg. CD., Inc., 130·0l Jamaica Ave., Richmond Hill, N. Y. 
Plaslic Capacitors. Inc., 2620 N. C~bouriI Ave., Chical1l, 111. 
Potter Co., 500 W. Flarence Ave .• In~wood, Calif. 
Priester, H. E: Corp .• 250 StatIiIn PIila, Hartsdale, N. Y. 
Sampson Electronic Prodllcts Div., 2244 S. Western Ave., Chical1l, III. 
Seacor. Inc., 598 Broadway, Norwood, N. j. 
Siemens America Inc., 350 FIfth Ave., New Yark, N. Y. 
Skoltle ElctrnL, Dlv. Sunshine Minlrig Ca., Archbald, Pi 
Sllndard Condenser Corp., 1065 W. Addison St; ChlcaRD. III. 
Stettner·TIUsh, Inc., 67 Albany St. CIIZ8I10VIa, N. Y. 

Syncro Capacitor Corp., Hicksville, Ohio 
TRW Capacitor Div., 112 W. First SI., Ogallala, Nebr. 
TRW Electronics. 1100 Glendon Ave., Los Angeles. Calif. 
3M Co., 3M Cenler, St. Paul, Minn. 
United Mineral & Chemical Corp .. 129 Hudson St.. New York. N. Y. 
Varadyne, Inc., 1805 Colorado Ave., Santa Monica. Calif. 
Vitramon, Inc., Box 544, Bridgeport, Conn. 

CAPACITORS. FIXED. MOTOR RUN 
Amparex £Ictrn. Cor,., Compolanl Oiv. 35 Holman Ave., Hauppauge, N. Y. 
Gud.maa Div., Gullon IDIIL, Inc., 340 W. HUlOn St, CIIJcap, ilL 
IlIeraatioaal Elctras. Carp. I.E.C. Compo 316 S. Senlc. R •. , IItMUa, N. Y. 
MIIlory Capacitor Ca. 3029 E. WasllDllOn St, Indianapolll, lid. p 6BO 
S&ElIIfg., I B8IIO Menll St, Nertbrlrige, CaIH. 
San FeraaDlloEleclrlc 1IIg. Ce., 1501 First St, Sal Farnaada, Cal 
Sallllllll Eleclric Co., P.O. BDlI2B, Pickens, S. C. 
SPIIIH Eleclric C ... 481 MlrsbaU St, N. AdIDlS, IlasL 
u. S. Ca ... iIIr Cerp., 215111. UncolD St, Ilmalk, CIIiI. 
Aerovox Corp., Distributor Dlv., 740 Belleville Ave., New Bedlord, Mass. 
Aerovox Cor~, 740 Belleville Ave., New Bedford, MaIL 
Cornell·Dubilier Electronics, 50 Paris SI., Newark, N. J. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Elpac Components, 18651 Von Karman Ave., Irvine, CaIH. 
Industrial Condenser Corp., 3243 N. California Ave., Chicago, III. 
Leclanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 
Nichicon Capacitor Ltd., Dikedori, Karasuma Higash~iru, NakalYD·ku, 

Kyolo,Japan 
Nitsuko Ltd., 260 KItarnikata, Kawasaki, Japan 
Paktron Div., Illinois Tool Works, Inc., 1321 Leslie Ave., Alexandria, Va. 
Plaslic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Seacor, Inc., 598 Broadway, Norwood, N. J. 
TRW Capacitar DIv., 112 W. First St, Ogallala, Nebr. 
United Mineral & Chemical COI(l., 129 Hudson St, New York, N. Y. 
York Electronics, 104 South 4th St., Brooklyn, N. Y • 

CAPACITORS. FIXED. MOTOR. STARTING 
BaI .. Capaclllrs, D1v. Balco IIcIrR, Inc., 3D7 WasblDgtea St, Oranp, N. I. 
Gem Electric Co. EIctrn. Cemp. Salas Oper., 1 RIver Rd., Scbeaectady, N. Y. 

p 665 
Gudeman Div., Gullea Inds., Inc., 340 W. Huron St.. Chicago, ilL 
Mallory capacitor Ca., 3029 E. Wis.lagten St.. Indianapelis, Ind. . p 680 
Presln CD. Trap Falls Ad. SIIeIIIa, CDln. 
S&ElIIfg., 18800 Partbania St, Norlhridge, CalIf. 
SaD Farlll1ldo Electric IIfg. CD., 1501 Fhl St.. San Fernando, Cal. 
Se_pm. Electric Ca., p.o. lox 128, P"rcUlIS, S. C. 
SPIlllUl Electric Ca., 481 Marsball St, N. AdallS, Mass. 
U. S. Capacitor Carp., 2151 N. Uacoll St, Bumn, CalH. 
Aerovox Corp., Distributor Div., 740 Belleville Ave.,New Bedford, MaIL 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
EJectro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
E1pac Components, 18651 Von Karman Ave., Irvine, Calil. 
Industrial Condenser Corp., 3243 N. CalHornia Ave., Chicago, III. 
Leclanche S. A., 48 Ave. de Grandson, CH 14Ol-Yverdon. Switzerland 
Nichicon Capacitor Ltd., Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto, lapan 
Nilsuko Ltd., 260 Klttmikata, Kawasaki, Japan 
Paklron Div., illinoIs Tool Works, Inc., 1321 Leslie Ave., Alexandria, Va. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
STM Corp., 2904 Chapman St., Oakland, Calil. 
Saacor, Inc., 598 Broadway, Norwood, N. I. 
Syncro Capacilor Corp., Hicksville, Ohio 
TRW CapacHor Div. 112 W. First St, Ogallala, Nebr. 
United Minerai & Chemical Corp., 129 Hudson St, New York, N. Y. 
York Electronics, 104 South 4th St, Brooklyn, N. Y. 

CAPACITORS. FIXED. MYLAR 
AMP lacorparalld, III 3611B, HarrIsbarl, PI. 
AIIperel EIctrn. Corp., CornPOllnl Diy., 35 Hoffman Are., HauPPlllle, N. Y. 

'Arco Elclms. Inc.. lIanulaclurllll 01,., COR1llunity Dr., Graat Neck, N. Y. 
1aI .. Cap.lIors, Div. Balco Elctrns., Inc., 301 Wasbl_ St. Oranll, N. I. 

• P 615.618-621 
Camponenl Research Co., Inc. 1711191b St.. Salll Moalca, CaIH. 

P 624,625,642.643 
Candeuser Pmducts CD •• lox 991. BrelmDla. Ra. 
Del Electrnnlcs Carp. 250 E. Saadlord Blvd., II~ Vernal, N. Y. 
Bam/Mldtand COIJ" Electra Dlv., 8Dx 780, Minerai W.lls. TIX. P 648 
Electrn 1I000ve IIfg. Ca. lac., Solth Park St, WHlillanlle, COlli. p 658 
EltClrDnlc AssocL, Inc., 185 MODmoutil Pkwy., Loll Branch, N. J. 
F-Oyu £Ictm. CD. 1100 Post Rd. Fairfield, Cann. .. P 660.661, 663 
film Capacltll~ lac., 100 Eigblk St, Passel~ II. I. 
BeneraiElectric CI., EIctrn. CODrp. SalasOu.r. I lirer Rd.Schao.Clldy, II. Y. 

p665 
aaollca Teclul.1ogy CO"" Compolltnts/GlllillrOn DiYs. IB435 SUS .. I Rd. 

Campten, CIIiI. " ................... ,.............. P 1291 
Bud..,u 01,. GuIIOa IldL. IIC., 340 W. Hurin St, Cb1cap, ilL P 666 
Gu1tta Inds., Inc. Mlcro .. rallics Dir. MelDeua, N. J. 
IllIDa1s Capacilar Sales Ca. 8Dx 352, Hltllllald hrk. III. 
IntarnationII Elclrns. Carp., I.E.C ••• , 316 S. S.nlc. Rd., MeIYiIl .. N. Y. 
M. L A. L, U. S. 1.. lac.. ,.5 FranUin Are. HaHey, II. I. 
N"DI Elee. New Yark lac., 200 Perk Ave. New Yark, N. Y •.... " p 2580 
PnsIII Ca. Trap Falls Rd. Shelton, Clan. . 
IF brierenics, lac.. 1111 Pine Ait Dr. Bay Siore, N. Y. 
S&EI Mig., li800 Mania St, Nartbridll, CaIH. ......•. P 690.691 
San Fernanda EltClric Mig. CD. 1501 Flm St, San Fernando, Cal. p 689 
Spnpl Electric CD. 481 MarsbII St. N. AdaaIS. Mass. 
Tolle Deutachruaa LallI" lox 74. CIIIIIOtI, Mass. ... ' . ... P 695 
Wesco Electrical Ce. lac.; 21 Olive St.. Gllllllilrl, Mass. •. • • P 704 
Aerovox Corp., Distributor Oiv., 740 Belleville Ave., New Bedlord. Mass. 
Aarovox Corp., 740 BellevHle Ave., New Bedford, Mass. 
Axel Elctm~, Inc., 134-20 Jamaica Ave •• Jamaica, N. Y. 
Chicago Condenser Corp., 3255 W. Armitage Ave., Ch~al1l, III. 
Cornell-Dubiller Electronics. 50 Paris St, Newark, N. I. 
Cosmic Radio Co., 853 Whittier St, New York, N. Y. 
DeBrborn Electronics Inc., Box 530, Oriendo, Fla. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 

. Electro Magnetic FUter Co.. 231 S. Whllman Rd., Mountain VIew, Cain. 
Electronic Corp. 01 America, 5726 W. Washington Blvd., Los Angeles, Calil. 
Elmag Corp., 54 Clarfl St, Newark, N. I. 

E1pac Camponents, 18651 Von Karman Ave., Irvine, Calif. 

CAPACITORS. FIXED. OIL 

Erie Technological Producls Inc .. 644 W. 12th St .. Erie Pa. 
Generallnstr. Corp .. CapaCitor Grp .. Walnut St .. Tazewell. Va. 
Industrial Condenser Corp .. 3243 N. California Ave .. Chicago. III. 
International Elctrn. Inds., Box "C", Greenfield. Tenn. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Leclanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Midwec Corp., Industrial Div., Box 417, Scottsbluff. Neb. 
Nichicon Capacitor Ltd., Oikedori, Karasuma Higash~iru, Nakagyo-ku, 

KyOlo,Japan 
Nucleonic Prods. CD., Inc., 3133 East 12th St, Los Angeles, Calil. 
Okaya Beelric Inds. Co., Ltd., 3-8-1 Chome, Shibuya, Shibuya·ku, Tokyo, Jap. 
Paklron Div., Illinois Tool Works, Inc., 1321 Leslie Ave., Almndria, Va. 
Phllmore Mig. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Potier Co" 500 W. Florence Ave., Inglewood, Calif. 
Priesler, H. E. Carp. 250 Station Plaza, Hartsdale, N. Y. 
Sampson Electronic Products Div., 2244 S. Western Aye., Chicago, III. 
Saacor, Inc., 598 Broadway, Norwood, N. J. 
Shll1lto Industries, Inc., 350 Filth Ave., New York, N. Y. 
Siemens America Inc., 350 Filth Ave., New York, N. Y. 
Standard Condanser Corp., 1065 W. Addison St., ChicaRo, III. 
Stettner·Trush, Inc., 67 Albany St, Cazenovia, N. Y. 
Sun Capacilors, 2554 Lawrence, Chical1l, III. 
TRW Capacitor Div. 112 W. First St, Ogallala, Nebr. 
TRW Electronics, liDO Glendon Ave., Los Angeles, Calif. 
Teikoku Tsushin Kogyo Co., 335, NIshi·Nakamachi, All Kariyado, 

Kawasaki-shi, Kanagawa Prel., lapan 
Telefunken Sales Corp., South St, Garden City. N. Y. 
United Mineral & Chemical Corp.; 129 Hudson St., New York, N. Y. 
York Electronics, 104 South 4th SI., Brooklyn, N. Y. 

CAPACITORS. FIXED. MYLAR. MUALLIZED 
Amperel Elclra. Carp.. CDllpuelll Dir., 35 Hallman Are. Hau". .. e, N. Y. 
Bal .. Ca_rs, Dir. Balce Elctrns. Inc., 307 YlashlnllOn St. Ollllle, N. 1 

P 615.618,619 
Compaaeril Research CD. Inc., 171119111 St, Sanll Moalca, CaIR. P 642 
Oil Electronics Clrp., 250 E. Sandlard Ilrd. III Veman, N. Y. 
F·O,.e Elctrns. CD., 1780 Post Rd" Fah1leld, Clnn. .. P 660.661,663 
film Capacitors, Inc., 100 £iglatll St, hssalc, N. J. 
General ElectrIc Ca., E1e1rl. camp. Sales OplI';, I lim Ad. Schen.ctady, N. Y. 
Ganlsea Tee'aoleu Corp., Coarpoaents/Genlstren Di's. 18435 Sasana Rd" 

Campton, Calil •.•...•. "" .. ".".".............. P 1291 
GllIeman DIv •• Gulloa IndL, Inc., 340 W. Hurol St, Chicaga, III. 

p 666,667 
Guilln IndL, Inc., MIcrDceramics Dlv., Matuchen, N. I. 
HapUns £ugrg. CD. 12BOO FDOlllnl Ilrd., San FerRlDda. Cal. 
IninDls Capacilar Salas Ca. IIDx 352, HlgbiaDd hrt. III. 
InternaUonal E1ctras. Corp. I.[.C. Camp. 316 S. Service Rd. Malvllle, N. Y. 
International Elclm., Millard Electnln Tubes, 31. S. Senlce Rd. 

Huntlagten Sta. N. Y. 
ilylrenics, Inc., Capaclter DiY. Oraap St,DarllDlIDII, S. C. . . . . P 686 
Prasla CD. Trap Falls Rd., Sllelloa, Cona. 
IF In1eronics, Inc., 1111 Plnl AIra Dr., Bay SIIora, N. Y. 
SlElIIIg., 188111 Par1hanla St, Narlbrldp; CaIH. ........ P 690.691 
SaIl Fernaado Electric MIg. CD., 1501 FIrst St, Sen Fernando, CII. P 689 
S.IIIH Eleclrfc Ce. 481 Marsball St.. N. AdaaIS. IlaIL 
Wesco Electrical Ca. Inc., 27 Olive St, Graellfilld, Mass. . • . . P 704 
Aerovox Corp., Distributor Div.,.14O Belleville Ave" New Bedford, Mass. 
Aerovox Cor~, 740 Belleville Ave., New Bedford, Mass. 
Callins Induslries, Inc .• P.O. Box C, Greenfield, Tenn. 
Chicago Condenser Corp., 3255 W. Armilage Ave., Chicago, III. 
Cornell·Dubilier 8ectronics, 50 Paris St, Newark, N. j. 
Dearborn E1eclronics Inc., Box 530, Orlando, Fla. 
Electm Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Mountain View,Caln. 
E1mag Corp., 54 Clark St, Newark, N. I. 
E1iIac Components, 18651 Von Karman Ave., Irvine, Calif. 
Industrial Condenser Corp., 3243 N. California Ave., Chicago, III. 
International Bctrn. Inds., Box "C", Greenfield, Te"l'. 
lonetics Corp., 55 Randolph Ave., Avenel, N. I. . 
Leclanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calil. 
Midwec Carp., Industrial Div., Box 417, Scottsbluff, Neb. 
Nichicon Capacitor lid., OIkedori, Karasuma Higashi·iru, Nakagyo-ku, 

Kyoto.lapan 
Nitsuko Ltd., 260 Kitamikila, Kawasaki. Janan 
Nucleonic Prods. Co., Inc., 3133 East 12th St., Los Angeles, CaIH. 
Okeya Electric Inds. Co., Ltd., 3-8-1 Chome, Shibuya, Shibuya·ku, Tokyo, Jap. 
Paklron Div., Illinois Tool Works, Inc., 1321 Leslie Ave., Alexandria, Va. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Potter· Co., 500 W. Florence Ave., Inglewood, Calif. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Salcor, Inc., 598 Broadway, Norwood, N. J. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Siemens America Inc., 350 Fifth Ave., New Yod, N. Y. 
Standard Condenser Corp., 1065 W. Add~on St, ChlcaRD. III. 
Stettner·TIUSh, Inc., 67 Albany St, Cazenovia, N. Y. 
.TRW CaplCiIar Div. 112 W. First St., Ogallala, Nebr. 
TRW Eleclronics, 11110 Glendon Ave., Los Angekls, Calil. 
Uniled Mineral & Chamical Corp., 129 Hudson St., New YOlk, N. Y. 

CAPACITORS. FIXED. NIOBIUM 
Nichlcon CapaCitor Ltd., Oikedori, Karasuma Higashi-iru, Nakagyo-ku, 

Kyoto, Japan . 

CAPACITORS. FIXED. OIL 
All, Incarporaled, Blx 3B08. HarrisbulJ, h-
AM' lac., Ca.nna 01v.,.155 hrk St, £llzIbeIhIewI, h- P .596 
Cllllllmu Pndects Ce .• Box 997. BrodfiIDe; Ra. 
DeUleclroDics CDrp. 250 E. SaadIord BIrd. III VI_.N. Y. 
Film Cipacllorl, lac.. 100 £igb!h St, hssalc, N. 1 . 
Galeral Electric Ct., Elcbm. CI~. Salas Oper. I RIver Rd. ScbaneClldr, N. Y. 

P 665 
ludemaD D1v •• GuIIOa Indt, Inc. 340 W. Hunn St, C"cap, III 
LAD Electro-Systams lac. 7 Cammercial St.. HlcksvlIIe, N. Y. 
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CAPAtITORS. FIXED. Oil (Cont'd} . 

• ..." Clpaclllr C .. 3028 E. lYaUi .... n St, IIdlanapalb, 11111. 
.. . p 680,681 

IF IatenIIcs, Inc., lot PiIII an Dr. BarSblll,' N. Y.. • 
Saa f ..... EIecb;C III(. Cot., 1501 rill! St, Saa FerRudl, Cal. 
$UpIo _Ie C ... ,:0. lex 128, PIc. I. c. 
Sprape EIHIrIc Ct.,48l ...... St, II. MIllS, Mm. 
T .... leatscblHa .... lex 74,Cutol, ..... .. .. .. .. .. p 695 
Wme ElHlrlcaI Ct. Iac., 21. 01'" $t. 1n,1IieI1I. MilL . , 
.Alrovox Corp., Distributor Ow., 740 Q,lleville Ave., New Bedford, rtlass., 
BrHish Insulated Callender's Cables, 21 Bloomsbury St, london, En, 
Chicago Condenser Corp., 3255 W. Armitage Ave., Chicago, III. 
Comell·pubilier Elecb'onlcs, 50 i'l!rjs St., Newark, N. ); 
Cosmic Radio Co., 853 WbiHier St, New York, N. Y. , 
Dearborn Bectrqnlcs Inc., .... 530, Orlando, Fla. 
Eleclro Magnetic Filter Co., 231 ,I. WIIisman Rd., Mounfllio· View, CaIH.· 
Electronic Corp. of America, 5726 W: Washington Blvd., los Angeles, Calif. 
Bmag Corp., ·54 Clark St., Newark, N. J. 
Elpac Components, 18651 Von Karman Ave., Irvine, CaIH. 
Generallnstr •. Corp., Semi. Prod~ Grp., Box 600, Hicksville, N. Y. 
Il$striel COndonser Corp., 3243 N. California Art., Chicago, III. 
Leclanche I. A., 48 Ave. de Grandson, CH 14OJ.Yverdon, Switzerland . 
Maxwell labs;, Inc., 9244 Balboa Ave., San Diego, Cal~. 
Neptune Electrqnlcs Co., 30 West 15 St, New York, N. Y. 
Nlchicon Capacitor ltd., Oikedori, Karasuma Higashi·iru, Nakagyo-ku, 

Kyolll,Japan 
Nitsliko Ltd., 260 KHamikata,!lawasaki, latJan 
Pllltic Capacitors, Inc., 2620 N. Clyboum Art., Chicago, III. 
Potter Co., 500 W. Floreru:e Ave., Inglewood, Calif. 
-SallljlSOn Electronic Products Div., 2244 S. Western Art., Chicago, III. 
Se_, Inc., 598 Broadway, Norwood, N. ,J. 
St!Indard Condensar Corp., 1065 W. Addison St., ChiC8J!o, III. 
SUn Capacll\lrs,,2554 lawrence, Chicago, III. ' 
TRW Capacitor Div., 112 W. First St., Ogallala, Nebr. , 
United Mineral & Chemical Corp., 129 HudS1ln St., New York, N. Y. 
York Elecb'onics, 104 South 4th St., Brooklyn, N. Y. 

CAPACITORS. FIXED. PAPER 
AMP 1.,111l1li, lex 36118, HarrisbuII, Pa. 
CtadHser ProdeclS Co., lex 897, BrolklYHIe, Fia. .. . • • . • . • p 623 
Del ElectnJRlci COIf., 250 E. Sudfard Bhd. Mt V.rnon, H. V. 
EIecIn MotIIt Mig. Co, lie., Suth Park St, W1l1illaAtic, Cona. p 658 
Film Capacitors, Inc., 100 Efaldb St, Passaic, N. J. 
GllIIIIl1tctric Ca. EIctrn. COIIp.SllesOpar. 1 Rive! Rd. SchelllClady, N. V. 

p 665 
Gud.,a DIY., Guilla lads., l1li:.,.340 W. Buron St, Cbicafll, III. p 666 
GlIhlIn lads., Inc., Mlll'llellllli" DIY., Metuchen, N. J. 
lntaralliOnaI Elllrns. COif" I.E.C. Clmp., 318 I. Servicl Id., MlMOI, N. Y. 
IIJInIIcI,lnc., Cap.cillr Dlv.,OIInp St. DarilngtoD,s. C. P 686,687 
If InllronlCl, 1-., ll1D PI .. Alre Dr., Bay Shill, N. Y. 
San flrllllllli Eltctrlc MIl. Co. 15111 first St, San Fernando, Cal. p 689 
Sup .. I1tctrie Ca., P.O. lex 128, Piektns, s.c. .,........ ' P 692 
Spl1l1l1 ElIItric Ct., 481 MaraktU St, II. UaJat. Miiss. .,... P 693 
Wesca Elecblal Co. Inc., 27 Oav. st., S,"lIfield, Mass. 
Alrovox Corp., DiStributor Div., 74/l Belleville Ave., New Bedford, Mass. 
Alrovox Corp., 740 Belleville Art., New Bedford, Mass. 
Axel Elctrns., Inc., 134-20 JamaicaAv~., Jamaica, N. Y. ' 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Chicago Condenser Corp., 3255 W. Armitage AVe., Chicago, III. 
Cornell-Oubilier Electronics. 50 Paris St, Newark, N. J. 
Corson Electric MI, Corp., Watrous St., E. Hampton, Conn. 
Cosmic Radio Co., 853 Whittier St., New York, N. Y. 
Dearborn E1ectroni" Inc., Box 530, Orlando, Fla. , 
Bectro Magnetic Filter Co., 231 S. Whisman Rd., Mountain V'IIIW, Cal~. 
Electronic Corp. of America, Sn6 W. Washington Blvd., Los Ang~les, Cal~. 
E1mag Corp., 54 Clark St., Newark, N. J. . 

, BpacComponents, 18651 Von Karman Ave., Irvine, Calif. 
Generallnstr. Corp. Semi. Prods. Grp., Box 600, Hicksville, N. y, 
Industrial Condenser Corp., 3243 N. Califomia Aye" Chicago, III .. 
leclanche S. A., 48 Ave. de Grandson, CH 1401·Yverdon, Swi~rland 
Maxwell labs., Inc., 9244 Balboa Art., San Diego, Calif. '. 
Mode.11IectiIier Corp., MRC Elctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Neptune Electronics Co., 30.West 15 St., New York, N: Y. 

; New YOlk Coil Co., 4Q.48 Second Ave., Phoenixville, Pa. 
Nicbicon CapacHOI Ltd., Oikedori, Karasuma Higash,iru, Nakagyo.ku; 

Kyofo;latJan 
Nitsuko ltd., 260 Kitamikata, Kawasaki, Japan 
Plastic Capacillrs, Inc., 2620 N. clybourn Ave., Chicago, III. 
Potter Co.,,500 W. florence Ave., Inglewood, Calif. 
Priester, H. E. Corp., 25D Station Plaza, HaitSdal~, N. Y., 
Sampson Electronic Products DiY., 2244 S. Western Ave., Chicago, III. 
Seacor; Inc.; 598 Broadway, Norwood, N. ), , 
ShIgoto IIldustries, Inc., 350 Fifth Art., New York, N. Y. 
S'l8rnens 'America Inc., 350 Fnth A'ffl., New York, N. Y. 
Standard Condenser Corp .. 1065 W. Addison St, Chical!O, III. 
stettner·TI'\ISh, Inc., 67 Albal1)' St., Cazenovia, N. Y. 
sun Capacitors, 2554 lawrence, Chicago, III. . 
llIW Capacitor DiY., 112 W. 'First,St, Ogallala, Nebr. 

CAPACITORS. FIXED. PAPER. METALLIZED 
Del Ellctreaics Carp., 2511' t SudfardBhd., Ml Vemen, N. Y. 
Film Capacitors, Inc., 100 Eighth St, Passaic, N. J. , 
GneraJ Electric CUi EIctnL Ca.,. Salls Opar. 1 R"'r Rd., Schenectady, N. Y. 

, r" p665 
... _ DIY. GuItH lads., l1li:., 340 W. Hlron St., ChiclfII, III. p 666 
eultH 1m.. lac;; MicroC!lrimics DIY. Maltchen, N. J. 
NaPIns EncrJ,.CI., 12900 FOlthill B.lvd ... San F!llIndo, Cal. 
If IIIInnIct, Inc., 100 Pine AIn Dr., Bay ShDl1l, N. Y. 
SUlIIIJ., 18800 ParIIIenif St"Northndle, Calif. 
Sao FtmandD Electric l1li. Co.; 1501 first St, San F!lnando. CII. p 689 
$frape EIecIric 1:0., 481 .muD St. •. MallIS; MIlS. ,.. • • p 693 
Wesca Electrical Ct.lnc., 27 Ollvt St. aroanfiald, MIlL . 
Alr~1Cotp., Diltriblllor Div., 740 Bellevile Ave., New Bedford, Mass. 
Aerovox Corp, 740 Belleville Art., New Bedford, Mass. 
Biitish Insufated Clilende(s C;!;les, 21 Bloomsbury st, London, Eng. 
Chicago Condenser Corp., 3255 W. Armitage AYe., Chicago, III. ' , 
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Corriell-Oubilier Electronics/50 Paris St, Newerk, 'N. J. 
, Dea.rborn Electronics Inc., Box 53D, Mando,.Fla. 

Electro Cube Inc., 11I0S. Del Mar Ave., San Gabriel, CII. . .. 
Electro Magnetic Filter Co., 231 S. Whisman Rd. MO\Inlain View, Calff. 
Elmag Corp., 54 Clark St., NeWark, N •. J. " 
Elpac Components, 18651 Von Karman AYe., Irvine, Calif. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, HickSVille,. N. Y. 
Industrial Condenser Corp., 3243 N. CaIHorllia'Ave., Chicago, III. 
International Elctrn. Inds., 'Bo~ ~C", Greenfield, Tenn. , . 
Leclanche So A., 48 Ave. de Grandson, CH 14OJ.Yvardon, Switzerland 
Maxwell labs., Inc., 9244Ba1bOl Art., San Diego, Calif. " 
NichicllII Capacitor Ltd., Oikedori, Karasurna Higashi·im, Nakagyo-ku, 
, Kyoto, Japan ., 
.Nitsuko ltd, 260 KHamikaia, KaWisaki, Japan. I' 
Nucleonic Prods. Co., Inc., 3133 East 12th SI:, Los Angeles, Cam. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale .. N; Y.: 
Shi.oto Industries, Inc., 350 fifth Ava., New York, N. Y. 
, Siemens ~erica Inc., 350 Fnth Ave., New York, N. Y. 
'SteUner·frush, Inc., ~7 Albany St, Cazenovia, N. Y. 
llIW Capacitor Div., 112 W. First St, Ogallala, Nebr, 
United Mineral & Chem~1 Corp., 129 Hudson St., New York, N . .Y. 

CAPACITORS. FIXED. PHOTOFLA~H 
'Amerlcaa Technical Cerallicl, ,1 Horden Ln., Hultington,Sta., II. V. 
Film CapacHors, Inc., ll1D Eighth St, Passaic, N. J. ... • • . p 659 
Geaenl Electric CD., EI~trn. Camp. Sales Oplr., 1 River Rd., Sclieleclady, H. Y. 

p 665 
Gudelllln DIY., Gullln IIlk, Inc., 340 W. IflroD. St. Chicago, HI. 
IJII Electrl-$yStllls lac., 7 ClIDme~lal St, Hicks,iUe, N. Y. 
Sprague B.clrlc C •• , 481 JUosIiaII St, H. Adalls, Mass. 
Talla Dllltscblllnn Llbs., 80I 74, Canton, Mass. ...•• ' •.. p 695 
Alrovox Corp., Distributor Div., 740 Belle.Yille Ave., New Bedford, Mass. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. ' 
Elpac Components, 18651 Von Karman Ave., Irvine, Cal~. 
Generallnstr. Corp., Capacitor Grp., Walnut St., Tazewell, Va. 
Maxwell labs., Inc., 9244.BalbOl AYe., San Diego, Calif. 
Nichicon CapacHor Ltd., Oikedori, Karasuma Higashfiru, Nakagyo-ku, 

Kyoto, Japan' , , 
Paktron DiY., Illinois Tool Works, Inc .• 1321 Leslie Ave., Alexandria, Va. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Syncro Capacitor Corp., Hicksville, Ohio 
TRW CapacHor Div., 112 W. First St, Ogallala, Nebr. 
United Mineral & Chemical Corp., 129 Hudson S!"New York, N. Y. 

CAPACITORS. FIXED. POlYCARBONATE 
Balc. Capacitors, DIY, Balco Elctms., Inc., 307 Waslllngtoa St. OIInp, N. J. 

p 616,621 
Campanili! Resea~h Co., Inc., 1717 19th St, santa MGllIet, CaIW. 

p 624,625,634-640,643 
Conde_ Preducts Ca., Box 997, BrooksvRIe, FlL 
Pel. Electronics Coif., 250 E. Sandford Blvd., Mt Velnln; N •.. Y. 
EI.ctra/MiIIlllld CDIf., Electra Diy. lex 780, Mlnarsl WeBs, TeL 
F-IIyu EIctms. C •• , 1100 Post Rd., Fairfield, COIn. .. P 660,662,663 
FilII CapecHers, tnc:, 100 EigIItfI St, Passaic, H. J. .•....... P 659 
Ge .. raJ Electric Ca., Bctm. Compo Sales Oper., I River Rd., SclleneclSdy, N. Y. 

p 664,665 
Sudman DiY. Gillon Inds., Inc., 340 W. Huron St., Cbicago, 11 p.666 
Guilln IldL, Inc., MicrDclllmlcs Dlv., .etuchen; H. L 
IBlnoll CapacHer Salls C •• lex 352, Hilbland Park, III. 
IntereleclrOlics Corp., 550 U.s. Rte. 303, Clnlers,.1I. y, 
Intern.tional Elctrns. Corp., I.E.C. Co.p., 316 S. Service Rd. Malville, N. y, 
•• 1 A. t., U. S. A., Inc. 115 Fllnklin Ave., Nutley, II. J. 
S&Et Mf&., 18800 Parlhanla St, Northrllip, Cain. 
San FlrnanCO Electric MIg. Co. 1501 FIrst St, San Fernando, Cal. . p 689 
Spllpe E1.ctric Co., 481 Marsllal St, N. Adams. Mass. . 
Wesco Electrical Co. 1m:. 27 Om St, Greenfield, Mass. . . . . p 704 
Alrovox ,Corp., Distributor Div" 740 BelievilleA~, New Bedford, Mass.. 
AeroyoxCorp., 740 Belleville Ave., New~dford, Mass. 
British Radio Elctr~ ltd., 1742 Wisconsin Ava., N. W., Washington, D. C. 
Capcon, Inc., 61,Stanton St, New York, N. Y. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Dearborn E,lectronics Inc., Box 530, O~andO, Fla. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gailliel, Cal. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Mounfllin View, Calif. 
Electronic Corp. of America, &726 W. Washington Blvd., los Angeles, calH, 
Elma! Corp., 54 Clark .St., Newark, N. J. 
Eipac Compoqents, 18651 Von Karman Ave., Irvine, Calff. 
Erie Technological Produi:ts Inc., 644 W. 12th St., Erie. Pa. 
General Instr. Corp., Semi. Prods. Srp., Box 600, Hicksville, N. Y. 
Industrial Condense~Corp., 3243 N. California Art., Chicago, III. 
lonetics Corp., 155 Randolph Ave., Art~el, N. J. 
Leclanche S. A., 48 Ave. de Grandson, CH. 1401·Yverdon, Switzerlaqd 
Maxwell labs., Inc" 9244 Balboa Ava., San Diego, Calif. 
Midwec Corp, Industrial Div., Box 417, Scottsbluff, Neb. ' 
Nichicon CapacHor Ltd., Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto, Japan 
Nitsuko ltd., 260 KitSmikata.Kawasaki, Japan), , 
Nucleoni.c Prods. Co., Inc., 3133 .East 12tIJ St, Los Angeles, CalH. 
Paktron Div., Illinois Tool Works, Inc., 1321laslie Ave.; Alexandria, Va. 
Plastic Capacitors, Inc., 2620 N. Clyboum AYe., Chicago, III. 

, Potter Co., 500 W. Florence Ave" Inglewood, Calif. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y" 
Seacor, Inc., 598 Broadway, NorWood, N. J. 
Shigoto Industries, Inc., 350 Fifth Art., New York, .N. Y. 
Siemens America Inc., 350 Fffth Ava., New York, N. Y. 
SflIndard Condenser CorP'[l065 W. Addison St., ChiCaI!O,III. 
stettner·Trush, Inc.; 67 Aloany St" Cazenovia, N. Y. , 
TRW CapacHor Div., 112 W .. First St, Ogallala, Nebr. 
llIW Electronics, 1100 Glendon Ave., Los A~geles, CaIH. 

CAPACITORS. Flxm. POLYCAR8ONAIE. 
METAWZED., .. . . 

hperel Elctm. Corp., Compon.n!pIY,,35HalldA'L,I/aJIPPIIIP, N,V, 
',: . . :. ',' p 605 

Balee CIPCIton, DIY, Baleo Elctm.;Inc., 307 WasbiagtoJ\ St. 01i1lP. N. I.' 
, , . , .. p616,618,619 

Component Research Co., Inc. 1717 19th St,-Sanll:Mollica, CalH: 
. . p 634.,639 

Oil Electronics Corp, 250 E. Saodford Bhd. Mt Vmllll, N; Y. 
F"'nt Eictrnr. Co., 1700 Post Rd., Felrfiekl, CIIII. ;. '. p 660; 662, 663 
Film CapacItors, lee., 100 Elclth st., Passaic, N. J. .., ••.. ,'. P 659 
Ge1llral Electric Co., Bctrll. COllp. Slies Olllr., n"'r Rd:;Schtnecta." N. Y. 

\ • 'p'665 
Genlse. Techallu,COIf., COllllonentslGenlstron Oits .. 18435 StSllll Rd .. 

ColItI\III, CalW, .................. ' ... ,,,,' ..... .'~ • .-•. ' p 1291 
Gtllllllln DiY,; GallO. I ..... lac;; 34&1; IIIImSt, Chicap, III p 666 
fIaIIIn ~, lac., lIIcrocenImics DIY., Metuchen, H. J. 
Winlil Capacltor'Sa'" Ct" ..... HlPIau"'ark, HI: . .' ,;.. } , 
IatIIIllctranics Corp., 550 II.S. HIe. 303, COIPI\' N.Y, ',: ' ' 
SUI .... , 1.'ParlhellIa·St,lIar\IIrIdp, Calil.;~ . " : ,:, P 690,691 
Sal F.llad. Bictrlc _C •. , 1501 First St, Sa feman'o,CaI. p.689 
Wesco .Eflctrlcal Ct. lac., 27 OlIve St, Greenfield, Mass. 
Alrovox Corp. 740 Belleville 'Ava., New Bedford; Mass. , 
Components Specialties, Inc., 10l Buffalo Art., Freeport, N. Y. 
ComeU·Dubilier Electrllllcs, 50 PariS st.. N~wark, N.J 
Dearborn Electronics Inc., Box 530, Orlando, Fla. 

, Electro, Cube Jnc., 1710 S. Del :Mar Ave., San Galuiel, Cal;, " 
Electro Magnetic Filter Co., 231 S. IVhlsmarr Rd., Mountain View, Calff. 
Elpac C~onents, 18651 VI)J1,Karman,AYe., liYlne, ,Calif. 
Industrial Condenser Corp.; 3243 N. CaliforniaAv~." Chicago, III. 
leclenche S. A., 48,Art. de Grandson, CH 14OJ.Yvardon, Switzerland 
/Ilaxwellla~,lnc. 9244 BalboaAve."San Diego,'CaIH. 
Midwec Corp.,lndu!Jrial DIv" Box 417, Scottsbluff, Neb. ," 
Nichicon CapacHor.Ltd., Oikedori, Karasuma Higashi·im, Nakagyo-ku, 

Kyoto, Japan ' , , . ' 
Nucleonic Prod$. Co., Inc., 3133 East 12th St .. Los Angeles, Calff. 
Plastic Capacitors, inc" 2620 N. Clybourn Ave" Chicago,lII. 
Potter Co., SOO W. Florence Art., Ingiewood,CaIif: 
SeaCOl, Inc., 598 Broadway, NorwOod,N. J" 
Siemens America Inc., 350 FHtIJ Ave., New York, N.Y. 
StandardCondens!l Corp. 1005 W. Addison St .. Chica.o,1I1. 
stetln(r·Trush, Inc., 67 Albal1)' St., Cazenovia, N. Y. 
TRW CapacHOI Div., 112 W. First St, Ogallala, Nebr. 
TRW Electronics, 1100 Glendon Art., los Angeles, Calif. 

CAPACITORS. FIXED. PoLYSTYRENE 
AIIperu Bctrn. Corp. Compllliat Di'., 3511tf1lDan Ave., HatqltllllP, N. Y. 
Area Eictras., Inc., Mlnuflcturlng DiY.,. Ca_nlty Dr. Great Heck, It. Y. 

, '. ", p 606-611 
"let Capacljera, DIY. Balct EJctr~, IIll., 307 Wasbililton Sl, Oranp, N. J. 

, p 61606,18.621 
Centralah Elctrn., Diy., 5757 H. Grten BI, Ave., MRWlllktl, Wise; 
Co.,. .. nt RaSlllllh Co., Inc., 1111 19th St. 5allllMonica,CaIH. 

I> 624,625,641,.643 
Ca~~lS8r Prodacts Ca., Bod97, ImmUIe, Fla." ' 

• DaI Elacb'onics Corp" 251 E. Sandford Blvt, Ml y~,. H: y, 
Electra/Mldlald Corp., Electra DIt, Box 780, Minerai Wells. Tax. p 648 
I1tctron!c ,AIsGcs., Inc., 185 Manllllut~ Pkwy.,lqtti Branch,II. f. ! 
F-llJnt EIctms. Ct., 1700 Post Rd .. FairfleIUIft1t, .... '.' ... :, p 660 
FlillCaplCitlrs, Inc., lt1l ElgMh St, Passaic; IlJ.; .... '.... p 659 
Gudeman DIY., Gullol IBdL, Inc., 340 W. Huron St, Chicap, III p 666 
Guilln lid ... Inc., lI_ml" Piv.; Mttucllell, H. 1 
Intareleclrolicl Corp., 5ii1 U.s.Rte, 303, Clnprs, ,". V. , 
Inlerllllonal ElctrIS. Cup" I.E.C. Camp., 3.18 I. Serilca HI., Me"iRe, N. Y. 
I.L A. l, U. I. A., Inc., .185 Fl1IIklin Ae_ NutIey,ll I. '...... p 678 

; Pmfn Co, Tllp fals 1111. S1JaIton, CIRlI. 
, S&E11IfI" 1,_ Prienia St, iWthridp, Calff." " •... '" p690,691 

San F.rnando Electric Mig. Ct.;, 15111 rllSt St., Saa Femandl, Cal, p 689 
Spnp. I1tctrlc Co. 411 MIII,.111 St. H; Allalll$, Mass. 
Wesca Eleclrlcal en. Inc., 27 Olive St, Greelflelil. Mass. . • . . p 704 
Aerovox,Corp., Dislrib\Jtor DiY., 740 Belleville Art .. New Bedford, Mass. 
Alrovox Corp., 740 Belleville Ave:, New Bedford, Mass. 
Blitisfl Radio Elctrn~ ltd., 1742 WiscQn$in Ave., N. W., WashinKton, D. C. 
Capcon, Inc., 61 SIlInton St., New York, N. Y. /' 
Chicago Condenser Corp., 3255 W. Annilagt Ave" Chicago, III. 
Connolly & cO., Inc" 914 Rengstorli AYe.,JoIt: View, Calif. 
Cornell·Dubilier E1ec1ronics, 50 Paris St, -Newark, N. J. 
Dearborn Electronics Inc., Box 530, Orlando, Fla. 
Electro Cube Inc., 1710 S. Del· Mar Ave., San Gabriel, Cat" , ; , 
Electronic Corp. of America, 5n6 W. Washington Blvd., los Angeles, Calif. 
Elmag Corp., 54 Clark St, Newark, N. J. 
Elpac Components, 18651 Von llarman Ave., Irvine, Calif. 
FoOmer Electronics, Inc., 18125 Napa St, Northridge, ,Calif. 
General Radio Company, 300 Baker Ave., W. 'Concord, Mass. : 
Industrial Condenser'Corp., 3243 N. Calffornia Ave., Chicago, III. 
leclanche S.A., 48 Ave. de Grandson" CH. !401·YYerdon, Switzerland 
Maxwell labs., Inc .. 9244 Balbo,a A'ffl., San Diego,Calif. 
Midwec Corp., lndustriahDiv., lex 417"SCOttsbluff, Neb., 
Mullard, Inc., 100 fUIn ct., Farmingdale, N. Y. 
Nichicon Capacitor ltd., Oikedori, Karasuma Higashi·iru, Nakagyo-ku, 

Kyoto, Japan' . : ' 
N,itsuko Ltd.; 260 t<itamikata. Kawasaki, Japan 
Nucleonic Prods. Co., .inc., 3133 East 12th St., Los Anples, CaIH. 
Okaya Electric 1rKIs, Co., ltd .. 3-8:1 Chome, Shibuya, Shibuya·ku, Tokyo, Jap. 
Plastic Capacitors, Inc., 2620 N.~lyboumAve.; Chicago, III. 
PlesSIY, Inc., 110 Finn Ct .. Farmingdale. N. Y, . 
SampS1ln. Electronic Prqducts Div. 2244 S. Western Ave., ChiClllO, III. , 
Seacer, Inc., 598 Broadway, NorWOOd, N. J. 
SIIigoto Industries, 1Ilc., 350 fnth ~rt.,New York, N; Y. 
Siemens America Inc., 350 Fnth Ave., New York,N. Y. 
SflInderd Condenser Corp., 1065 W. AddiS1ln St:, Chical!O, III. 
Sun Capacitors, 2554 Lawrence, Chicago, III. , 
TRW C~illr DIY., 112 W. Mrst st., OKIIllala, Nebr. 
TRW Elecb'onics, llQO Glendon Ave., Los Angeles, Calif. 
Telkok~ Tsushill Kogyo Co., 335, Nis,h~Nakamachi,Aza Kariyado, 

KawasakJ.shi, KanapWi Prel:, Japan' 
Telefunktn SaIeIIlorp" .Solllh St, Garden City, N. Y. , " 
United Mineral & Chem~1 Corp., 129 HudS1ln St., New York, .N.Y. 

CAPACITORS. FIXED~ PORCELAIN.INAMEl 
Alllrican .r_lcal C.era.)cs, .\ Nordenla;, Huntington SIll., H.,Y. , 

,': . p 597-~,602".6D4 
Caf.R, tnc., Capacher DIv.I801' OIJlIPlc Bhd:; santa Monica, taliI. 
U. I. CaJacitor Cerp" 2151N. Utlcoln St' Bullank,Cllif. ., 
Electro-Sclence ~s .• Inc.,;ll33Arc~st., P~iladelphia, fa, .. :i, 
Model Rectifier Corp., Mile 'E1ctms. Div .• 53tlO 2,1sf'Ave.,.Brooklyn, ft. Vi 



Nichicon Capacitor Ltd.;Oikedori, Karasuma Higashi-iru, Nakagyo·ku, 
Kyoto, Japan 

United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vilramon, Inc., Box 544, Bridgeport, Conn. 

CAPACITORS. FIXED. POWER FACTOR 
CORRECTION 

Condenser Products Co., Box 997, BrookSYllle, Fla. ......... p 623 
Del £Iectranics Corp., 250 E. Sandford Blvd" Mt Vernon, N. y, p 1902 
General Electric Co., £Ictm. Co~. Sales Oper., 1 River Rd., Scbenectady, N. Y. 
Interelectronics Corp., 550 U.s. l1li. 303, Conlers, N. Y. 
If 1D1lllnfn, Inc.. 1l1li Pina Alrl Dr •• BIY Shit, II. Y. 
S&EI MIe. I. Plrlbaala St, Northridll, Card. 
Set fllUlldo E1tctrlc 1ft, Ca., 1501 First Sl, $In fll1llno, Cal 
51J1111111 £iIctde Ca. P.o. au 128, PlcbIs, S. e. 
$pique Electrle C'" 411 llanlllli Sl, N. AIIIms, 1IIss, 
AerO'l(lx Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
'Axel E1ctmL, Inc., 134-20 Jamaica Ave., Jamaica. N. Y. 
British Insulated Callender's Cables, 21 Bloomsbury St, London, Eng. 
Leclanche S. A. 48 Ave. de Grandson, CH 1401·Yverdon, Switzerland 
Nichicon Capacitor Ltd., Oikedori, Karasuma Higashi·iru. Ntkagvo.ku. 

KyotO. Japan 
Plastic Capacitors. Inc.. 2620 N. Clyboum Ave •• Chicago. III. 
TRW Capacitor Div •• 112 W. First St, Ogallala. Nebr. 
United Minerai & Chemical Corp., 129 Hudson St, New York,N, Y. 
York Electronics. 104 South 4th St, Brooklyn, N. Y. 

CAPACITORS. FIXED. PRECISION 
AIIP lnIorporatlll, lin _ Harrlsbml. PI. 
AMP lie., C .... DiY. 155 I'd Sl, E1iDIII" ..... PI. •.... p 596 
Allertan TlCllalcal Cerllllics, 1 Narden La. Hlatinllon Sta.. N. Y. 

p 598.599.602 
Areo EIctmt .• I ••• Manufaetm'lll DIY •• CelllllllnI\J Dr. Ireat NleII, N. Y. 

P 606-610 
... Cepacttm, DiY ... lea EIctns,. I ... 30J WlISbl!Wlln Sl, 0nI .... II. 1 

P 614-616.620.621 
cal-R. Inc.. Ca .. ttw DiY" 1101 Ol1lllpic Blvd. SH1I Maniea. cain. 

p 613 
C .... nt IIasIarcII Co., Iac.. 1717 19111 St. 51n1a MoDIca. CaIW. 

. P 628.637.641.643 
CoraIIIIIIII WDIU, Electnnlc Producta DIr •• Clmlnr. II. Y. P 646.647 
Del EItctruJcs Corp. 25B E. Slad~ BlVd. It Vernn, N. Y. 

- Electnnlc AssIct.. Inc.. 185 MDllllIOth Pkwy. Laat: 8raneb. II. 1 
F-llpe ElctneL ca. I'II1D Past Rd. Fairfield, Cean. .•.... p 660-663 
FOIl Cipc_ Inc., 1110 £_ St, Plssaic, N. J. ......... p 659 
_III Electric Ca., EIctnL CUIf. Sates Oper., 1 liver Rd •• ScbanlctldJ.1I. Y. 

p 664.665 
IIIIdl_IIII •• CaItu Iods. ••• 340 W. Hunn Sl, ClJcap, 18. P 6cI6 
IlIIratactrontcs Carp., 551 u.s. Rte. 303. Caaprs, N. Y; 
Jf8 E1t1lnalcl Co., 148UZnd St, hllp. II. Y., .. .. .. • .. • P 672 
.. L A. L. .. $.A •• Inc.. 185fllllklin Ave., Hall.,. II. 1 ..... P 678 
SUi MfI,. I. Plrlblllte Sl, NdrilllI. GaIK. ....•..• P 690.691 
Sao Fllllllllo Electric IIIg. Co. 1501 First St. $II Fellllda. CII. 
SllIIIUI Elacbic Co. 411 MarsIIIII St. N. I. Mass, 
U. S. _ttw CD!J •• 2151 N. Limln Sl, IIIrlllk. cain. .... P 698 
Unica CullIU CeIlL:EIctmt. DiY. au 5128, IrHniIII. S. C. P 702.703 
... E1tctrilll Ca. Inc.. Z7 0IiII St., tImIIfIIId. IIIsa. 
Aerovox CaIlL. Distributor Div .• 740 Belleville Ave .• New Bedford. Mass. 
Aerovox Corp .• 140 Belleville Ave .• New Bedford. Mass. 
Cerdwell Condenser Corp., 80 E. Montauk Hwy •• lindenburst. N. Y. 
ChlcalO Condenser Corp •• 3255 W. Armitaga Ave., Chicago, III. 
Cornell·Dubllier Bectronlcs. 50 Paris St., Newark, N. J. 
Electro Cuba Inc., 1710 S. Del Mar Ava., San Gabriel, Cal. 
Bpac Components. 18651 Von Kannan Ave .• Irvine, CalK. 
Erie Technological Pro4Icts Inc., 644 W. 12th St. Erie. Pa. 
General Radio Company, 300 Baker Ave •• W. Concord. Mass. , 
Industrial Condenser Corp., 3243 N. California Ave.; Chicago, III. 
Leclam S. A.. 48 Ave. de Grandson. CH 1401·Yverdon, Switzerland 
Mepco, Inc., ea..mbia Rd •• Morristown. N. J. 
Midwec Corp.. Induslrial DN. Box 417, ScottsbluW, Neb. 
Nichicon Capacitor Ltd •• Oikedori, Karasuma Higesh~iru, Nakagvo.lw. 

Kyoto. Japan 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave. Chicago, III. 
PntIer Co., 500 W. Florence Ave., Inglewood. CaIB. 
Priester, H. E. Corp., 250 StatiGn Plaza. Hartsdale. N. Y. 
Seacor, Inc •• 598 Broadway, Norwood. N. J. 
Siemens America Inc.. 350 Fifth Ava •• New York, N. Y. 
Standard Condenser Corp., 1065 W. Addison St., Chicaao. III, 
TRW Capacitor Dlv. 112 W. First St. Ogallala, Nebr. 
Telectro Systems Corp .• 96-18 43rd Ave .• Corona, N. Y. 
V'rtramon, Inc .• lin 544. Bridgeport, Conn. 

CAPACITORS. FIXED. PULSE.FORMING 
NETWORK 

AMP Imrpantad, Btl 3818, Harrlsllill. PI. 
AMP lac.. GapItrH DiY •• 155 Park Sl, £1IzaII~ PI. ..•.• p 596 
America Teelmieal Ceramles. 1 Norden IJ.. HlIIIIinlIIa Sta .• II. Y. 

P S97.601 
Ca~enell Reum Ca.. tar., 111119111 Sl, SantI 11_ Gaur. 

P 641.643 
Cenilosar Prodacta Ca.. au 991, Bnemlll. FlL •••••••• ; P 623 
Del E1ecI(oIcs Clrp. 25B E. SaDdlard BIrd. It VemlD. N. Y •. 
ElISlnnIc a-a,1Ie., 115 IIIn._ Pkwy. Lq Braub, II. I, 
alDarat £iIctde Co. EIctn. Camp. Salls Oper. ll11Y1r Rd •• ~1Iy.1I. Y. 

GudeRIID Dir. 8_lnllL. lie., 34D W. Hunn St, CRap, UL ' 
p665 

un ElectR$JstetIIS lie. 1 CI.llllrclll Sl, HicksdlI ... Y. •• p 1677 
SIa FllIIUdt Elec\IIC MfI, Ca., 1581 fht Sl, Set .FernuH, CII. 
S!IfIIIII ElectrIc Ca. 48111anb11.Sl, II. AdeIIs. IIIsa. 
Tllia DeutscIiIIInn \abs., ... 14, CIaIIII.1Ius. . .......... P 695 
U. S. ClplIItor Corp., 215111. Uncal. St. Blllliok. CaIN. 
Axel Bctms.. Inc., 134-20 Jamaica Ave •• Jamaica. N. Y. ., 
British Insulated Callende(s CabIes •. 21 Bll!Omsbury.St.l.OJidon. Eng. 
CorneiJ.IlubDler Bectronics, 50 Paris St. NewariI, fI. 1 
Cprsori Electric MIg. Corp •• Watrous St., E. HlIIIPton. Conn. 
Dilectron Div •• 2669 S. Myrtle AVe. ~anrovia. CaIN. 
!Me TechnoIDlY, Inc. 1300 Arch St.. Philadelpllia, Po. 
Electronic Corp. 01 America, 5726 W. Washington. Blvd., Los Angeles. Celn. 
Elmag Corp .• 54 Clark St. Newark, N. J. . 

Elpac Components, 18651 Von Karman Ave .. Irvine, Cali!: 
Maxwell Labs., Inc" 9244 Balboa Me., San Diego, Calif. 
Nichicon Capacitor ltd., Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto,Japan 
Paktron Oiv., Illinois Tool Works, Inc., 1321 Leslie Ave., Alexandria. Va. 
Plastic Capacitors. Inc., 2620 N. Clybourn Ave., Chicago, III. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Skottie Elctrns .• Oiv. Sunshine Mining Co., Archbald, Pa. 
TRW CapaCitor Div., 112 W. First St., Ogallala, Nebr. 

CAPACITORS. FIXED. SILVERED MICA 
Arco Elcllns., lee .• Manufacturing Div •• COllllllllily Dr., Gnat NICk, N. Y. 
a.tra Matill MIg. Ca. Inc. Sea" Park St. Willimantic, Cun. 
FiI .. 1tII Dlv. 3J.11 41" Ave., Lang Istand City ... Y. 
SIIp.o ElICIric Co., p.o. Btl 128, P1cbns, S. C. 
S!InPe Electric Co. 411 .... St. N. Ada .. Mass. 
Aerovax Corp., Distributor Dlv., 740 Belleville Ave., New Bedford. Mass. 
Aer_ Corp .• 740 Belleville Ave .• New Bedford, Mass. 
British Radio Elctms. ltd.. 1742 WISConsin Ave. N. W .. WashinR!on. D. C. 
Cornel~Dubilier Electronics, 5D Paris St, Newark, N. J. 
Erie TeChnologicill Products Inc., 644 W. 12th St. Erie. Pa. 
Film ~onents Div •• 155 Saw Mill River Rd .• Yonkers, N. Y. 
General Instr. Corp .• Capacitor Grp .• Walnut St., Tazewell, Va. 
General Radio Company. 300 Baker Ave" W. Concord, Mass. 
Materials for Elctrns., Inc.. 149-32 132nd St. Jamaica, N. Y. 
Nichicon Capacitor Ltd., Oikedori. Karasuma Higashi·iru. Nakagyo·lw, 

Kyoto. Japan 
Nl1suko ltd. 260 Kltamibta, Kawasaki. Japan 
Seacor. Inc., 598 Broadway, Norwood, N. J. 
ShilOto Industries. Inc •• 350 Fifth Ave •• New York. N. Y. 
United Minerai & Chemical Corp •• 129 Hudson St, New York, N. Y. 
Va«lhm Elctrns. Co. Box 444. Haddonfield. N. J. 

CAPACITORS. FIXED. TANTALUM 
CulpaH1l, Ilc. Clp.~ar Prod. DiY., Bidutm, M.. ., .. , P 644.645 
8IuraI Electric Ca.. EIctm. C_ Salas Oper •• 1 RlJar Rd. ScUnaetady ... Y. 

p664 
IIIImlllonai EIctr ... Corp., 1.E.e. COIIIf •• 316 S. Servia .... MIIviIII. N, Y. 
MllIIrJ C.,.iIor Co. 3029 E. WasllIaIIoI SI. 1D.w1lllll01i~ Int p 681 
IIWIn Ellc, N .. Yorlllnc,. m I'd AYe., lIN Ylrk, II. Y. .•• p 2580 
IIrtnnles. Inc., Gapacillr DiY •• Orange St. DIrIlnatu. S. C. .•. p 685 
0II.1Ie Muafuturilll Co. 3635 Howard St, Skakie, UL 
S!InPe Eflctrlc Co. 481 ManIIaa St. II. Adams. Mass. ••••. p 693 
TMSiIDr BeIms.. Inc.. West Rd •• Binilllln. VI. . . •. . • P 694 

. Ualln Cerllida Cor,. EldmL' D1w ..... 5928, SneIVIlIe. s.c. ... p 703 
Barco. Inc.. 829 N. Marshall, Milwaukee, Wise. • 
Callins Induslries, Inc., P.O. Box C, Greenfield, Tenn. 
Comell.lJubilier Electronics, SO Paris St, Newark, N. 1 
Dickson Electronics Corp., P.O. Box 139D. Soottsdale, Arit 
E1pac Components, 18651 Von Karman Ave •• Irvine. CalK. 
Generallnslr. Corp., Capacitor Grp., Walnut St .. Tazewell, Va. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, HicksviUe, N. Y. 
Gantronlcs, Inc .• 26 Knollwood Dr., Clinton, Conn. 
Hlllter·Stanley Bctms., Inc., 2M Russell St, Nashvnle, Tenn. 
International E1ctm. Inds •• Box "C". Greenfield. Tenn. 
Leclanche S. A .• 48 Ave. de Grandson, 'CH 1401·Yverdon. Switzerland 
-.rJard, Inc., 100 Finn Ct. Farmingdale. N. Y. 
NCI. Inc.. 5900 Voss Rd.. West Palm Beach. Fla. 
Nichicon Capacitor Ltd .• Oikedori. Karasuma Higashi·iru, Ntkagyo.ku, 

Kyoto. Japan 
Nitsuko Ltd., 260 Kitamikata. Kawasaki. Japan 
Plessey. Inc., 170 Finn ct. Fannlngdale, N. y, 
SIIIIpsOn Elactronlc Products Div •• 2244 S. Western Ave., ChicaRo, III. 
Semltranics Corp •• 265 Cenal Sl, New York, N. Y. 
Siemens America Inc.. 350 Fifth Ave •• New York, N. Y. 
·Stettner·Trush. Inc., 67 Albany St. Cazenovia. N. Y. 
TRW Capacitor DiY •• 112 W. First St, Ogallala. Nebr •. 
TRW Electronics, 1100 Glendon Ave., Los An18les, Calif. 

CAPACITORS. FIXED TFE 
IIaIca __ DiY. Balco Elctms., Inc. 30J wa .. int:IIa Sl, Oraap, II. 1 

, p 614.618-621 
CtlllpOnali Raumll Ca.. lu., 111111111 St. Santa 1I0Rica. GaIW. 

P 624.625.627~33,640.643 
COldanur Prndacts Co ..... 991. BroemHII. fIL 
Del Electronics Carp •• 25D E. Sandford Blvd. Mt VemOll. II. Y. 
FD. C.,.cllers, Inc •• 100 Eighth St, Passaic. N. 1 .•••••• , . p 6S9 
8Ide1lllD Dir., Ihdbn Inds., Inc., 34D W. Haran St. Chicago, UL P 666 
IlIIIreIectronics Carp.. 550 U.s. l1li. 303. eOllgers, N. Y. 
SIa FI\'IIIUI Elactric MfI, Ce., 1501 First St. San fernando, Cal, p 689 
Sprape £iIctde Co., 411 IIarsbIII Sl, II. Ad .... IluL 
AxIl Bctms .• Inc.. 134-20 Jamaica Ave .• Jamaica. N. Y. 
Capcon, Inc., 61 Stanton St, ,New York, N. Y. 
Chicago Condenser Corp .• 3255 W. Armitale Ave., ChicalO, III. 
Corson Electric MIg. Corp .• walrous St. E. Hampton. Conn. 
Dearborn Electroftlcs Inc.. Box 530, Orlando, Aa. 
Electronic Corp. 01 America, 5726 W. WaShington Blvd., Los An18les, Celif. 
Etmag Corp., 54 Clark st., Newarll, N. 1. . 
~ Components. 18651 Von Kannan Ave., Irvine. CaIN. 
Nichicon Capacitor Ltd., Dikedorl, Karasuma Higash~iru. Nakagvo.ku, 

Kyoto, Japan . . 
Potter eo. 500 W. Florence Ave., Inglewood. Calif. 
Standard Condenser Cotp.,.1065 W;-Addlson St. Chicaao. III. 
lRW CapacitDt D1w •• 112 W, First St, Ogallalai Nebr. 

·CAPACITORS. FIXm TFE. METALLIZED 
... CIpacItIn, Dir. BalooflCtrns., inc.. 301 WlIlilllllll Sl,Orop, 11.-1. 

CaII .... nt llIIII'1t Ca.. Inc., i11111111 Sl, $IOta Me':' ~t 618. 619 
p 627'-633 

Del Electruica COIIL. 250 E. SaMford Blvd •• Mt vimen. N. Y. . 
fIIIII CipacIton,lnc. 1. £i&bIII Sl, Plssale; N. Ii ... :..... p 659 
......... Ilr. hIIIIllIIs., Inc. 340 W.1IaraP Sl,Cbicago," .p 666 
lntIraIectnaies COlli. 551 U.s. lit. 383, 1:ongers,1I..Y.' .' .. 
San FIlIIIIIdo Electric MIg. Ca. 1501 fht Sl, $II feiaandL:car. p 689 
Sprqua £iIctde Ca.. 481 IIarsIIIII St. II. A_ 'Mus. 
Axel E1ctms .• Inc., 134-20 Jamaica Ave., Jariuiica, N. Y. 
NJehieon Capacitor ltd.; Dikedori, Karasuma Higashi·itu, Nakagyo.klJ, 

Kyoto. Japan 

CAPACITORS. VARIABLE. AIR 

Potter Co., SOO W. Florence Ave., Inglewood, Calif. 
TRW Capacitor Div., 112 W. first St., Ogallala, Nebr. 

CAPACITORS. FIXED. TEMPERATURE 
COMPENSATING 

Ameriean Tecbnlaal CeramicS, 1 Norden La., Huntington Sta., N. Y. 
p 601. 603. 604 

Anlparax EIctr •• Carp •• CompooeRt Div •• 35 Hoffman Ave., Hauppaule. N. Y. 
p 605 

Arco Elctrll •• Inc.. Muufacturilll Dir •• COIIIIIIIIIiIy Dr •• Grelt Neck, •• Y. 
P 606.607.609-611 

IIaIca CQICIIors, DIY. Balco Elctms.,1De., 30J wasbl!Wlla Sl, Orop, N. J. 
P 614-616, 620 

cat-I, Inc •• ClPlCiIDr DIr. 1601 OlYmpic Blvd.. Santa Monica. cain. 
p 613 

Cantralall EIctra.. 01,. 5157 II. GraetI .., AVI •• IllIwauUe, Wise. p 622 
C ....... 11IasIarcII Ca.. IDe., 111'1 19111 Sl, Salta 1IaDIca. CalH. 

. P 624.627,628,632.636 
Elactn lIIIIrilll, 11820 Sarrtoto VIDay Rd •• Set Dteao. carn. 
GaItIIIlnllL, IDe., Micnclllllliea DIY., IIl1ubal. II. J. ....... P 668 
_Itactronlca Corp., 55D u.s. Ria. 303, Callars. N. Y. 
IIIntI MfI, c .. IIIpob, KJIIt. ..... 
tlrtnAics,1nc.. CapeltDr DiY. 0II1II Sl, DarIiqIu, S. e. P 686.687 
IIJInDics.tac., !ssll EIctms. DiY •• 550 Sprlnt:lllid AVI •• Berkel., IIgts., II. J. 

P 684 
... illllllrlall Co., 4242 W. BIya iIIIwr In., CbIcap, tH. •••• p 679 
... Electronics Carp., 111 E. 1111 St. Pallnoa. N. 1 ..... P 688 
SUlIIfI,. 188DD Prianla.St.IIortbridP. carn ......... P 690.691 
S!IfIIIII EIectrlc Co. 481 IIInbaII St. II. AdaIIIs. lass. 
U. S. CapacI\or CIIJ.. 2151 N. Uncoil Sl, 'wok. CaIn. ••.. P 698 
Aerovox Corp .• Distributor Dlv .• 740 BelievUle Ave •• New Bedford, Mass. 
Aarovox Corp., 140 BellevUle Ave., New Bedlord. Mass. 
American Components. Inc.. BIh Ave. & Harry St, Conshohocken. Pa. 
Comell-llubUler Electronics, 50 Plrls St, Newark, N. J. 
DUacIron Div •• 2669 S. Myrtle Ave., Monrovia, Cal~. 
Erie Technological Products Inc •• 644 W. 12th St, Erie. Pa. 
Maida Development Co •• 214 Academy St, HIIIIPton. Va. 
Maxwell Labs., Inc., 9244 Balboa Ava., San Diego, Calff. 
N'1Cbicon Capacitor Ltd.. Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto. Japan 
Nucleonic Prods. Co., Inc.. 3133 East 12th St. Los AnRl!les, Calff. 
Paktron Ow .• Illinois Tool Works, Inc., 1321 Leslie Ave .• Alexandria, Va. 
Plastic Capacitors, Inc.. 2620 N, Clyboum Ave., Chicago, III . 
Seacor. Inc., 598 Broadway. Norwood, N. J. 
Siemens America Inc.. 350 Fifth Ave., New York, N. Y. 
SllDttie Elctrns., Div. Sunshine Mining Co.. Archbald. Pa. 
Statlner·Trusll, Inc •• 67 Albany st .• Cazenovia, N. Y. 
TRW Capacitor DiY •• 112 W. First St" Ogallala. Nebr. 
Talafunken Salas Corp., South St. Garden City. N. Y • 
3M Co.. 3M Cenlar. St Paul. Minn. 
UnIted Mineral & Chemical Corp .• 129 Hudson St, New York, N. Y. 
Vitramon. Inc., Box 544, Bridgeport, Conn. 
VoItronlcs Corp .• West St. Hanover, N. J. 

CAPACITORS. FIXED. VACUUM 
In IeIDIqs DIY. 810 IIcLuPIiI Ave., San JIsI, Calif. •.... ' P 669 
Calvert Electronics, Inc.. 220 East 23rd St,. New Yark. N. Y. 
Cardwell Condenser COIIL. 80 E. Montauk Hwy., Lindenhurst. N. Y. 
DoIinko & Wilkens. Inc., 1901-7 Summit Ave., Union City. N. J. 
English Electric V,lve Co., Ltd., Chelmsford. Essex, Eng. 
Metcom. Inc., 76 Lafayette St, Salem, Mass. 
Telefunken Salas Corp., South St. Garden CIty, N. Y. 

CAPACITORS. OVERVOLTAGE PROTECTED 
Celllralall Elctrn.. DIY.; 5151 N. Ireen Bay Ave. Milwaukee. Wisc. 
s,.pe EIIctric Ce. 481111n11a11 St, II. AdIIIIs. IIus. 
LecIInche S. A.. 48 Ave. de Grandson. CH 14OJ.Yverdon, Switzerland 
Maxwell LabL. Inc .• 9244 Balboa Ave .• San Diego, Celn. 
Standerd Condenser Corp" 1065 W. Addison St, ChicaRO. III. 

CAPACITORS. VARIABLE. AIR 
Elactn IIotlVI .ft, Co. IDc. South Park Sl, WillIIaantle, COlD. 
Jf8 ElICIroIIcs ca. 1414 62l1li St, BOOIJ .. N.Y. .......... P 672 
Juboa IIIL (LoIIdon) Ltd •• 258 Broadway. New York, II. Y. •.. P 61$ 
lIWIoDMfI, Cerp., 400 IIGckawaJ Valley Rd •• "iIIIIIII, N. I. p 674,675 
lIIIuoII, E. F. Ce. 1823 lD111lve •• S.W. Wasau,_ ... P 676,6n 
.... .. I ...... re. Co. Inc •• 150 £lebanp St. Malden. Mus. .. P 682 
JIIIIr.1 W •• Ca., 5811 SIIIIII Ma/a Sl, Lea Angeles, CeL 
...... DIY. EIu\roIpICI Carp. 1308 Jacbol St. W .... Yark, II. I. 
All Star Prods., Inc .• P.D. Drawer 487. Defiance, 0l1Io 
AmIIIk, Inc., Station Square Two. PaoI~ Pa. 
s.ker & Williamson; Beavar Dam & Canal Rds .• Bristol. PI. 
BinIIIIcb Co. Inc.. 177 Hanse Ave. Freeport, N. Y. 
BrHisb RadiO £IcImL Ltd. 1742 W'1SCOIISin Ave •• N. W •• WasbinR!on, D.):. 
Cardwell Condenser Corp" 80 E. Montaullllwy •• lindenhurst N. Y. 
Components Specialties. Inc., 101 Buffalo Ave •• Freeport, N. Y. 
EIje Technological Products Inc •• 644 W. 12th St, Erie. Pa. 
Generallnst. Corp. Automatic Mft,. 65 Gouverneur St .• Newark, N. J. 
General RadIo Co~y. 300 Baker Ave •• W. Concord, Mass. 
Hammarlund Mfg. Co .• 73-88 Hammarlund Dr •• Mars Hill. N. C; 
Hammond Mig. Co. Ltd •• 394 Edinburgh Rd. N .• Guelph, Ont. Can. 
laPointe lods •• Inc.. 155 W. Main st .• Rockville, Conn. 
Mlirhead InstIL. Inc., 1101 Bristol Rd.. Mountainside, N. J. 
MulJard. Inc.. 100 FiM Ct, Farmingdale.N. Y •. 
Nichols, R. H. Co.. Ltd.. 4544 DuIIerili st, Toronto. Dnt.. Can. 
Oneida Electronic MIg. Co.. 84311, Co1taieSt. Mellhille; PI. 
PhUmore Mfg. Ca., Inc •• 0001 Jamaica Ave •• Richmond Hill. N. y, 
SIIigoto Industries, Inc.. 35D Fifth Ave. New YOrk, tI. Y. 
Siemens America, Inc.; Telecom Oiv .• 350 Fifth Ave., New York, N. Y. 
TRW Electronics. 1100 Glendon Ave., Los AnJtIes. • Calif. 
Telefunken sates Corp •• South Sl, Garden CIIJ,II. Y. 
Underwaod Electric & Mil!. Co., Inc. 148 South , Ave.. Maywood, III. 
UnIted MIneraI & Chemical Corp., 129 Hudson St. New York, N. Y. 
VoItronics Corp •• West St., ~, N.l ~ . 
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CAPACITORS. VARIABLE. CERAMIC 
AIIeIicII Fllllilnfllt CIIP-i au ~Iao. IIIt*ml; CeIII..' . 
AIIerfcal-1lna Cerp •• Cllenbl IIhd. .. IIfan. III •• CbaItaRoop, T .... 

...., ~:. " ". p ·1515 
AIIerican T_leal Cllllllct, I Nardin Ia .• IIoIIJIeIu SIL. II, Y, " 
Amperex Belin. ClIp., ~lIIIJIIIInt DiY. 35 a ...... Ave. HIIJPPIIIP, II.', 

CnIrJID EIItII..IIiY .. 575U •. lflu Bay An. ........ WIse; 
DeIBectrnlcs Cerp., 250 L Sudflnl BIld.. lit. Velloa. N. Y. 
BectriI.MaItdIIS; 11128 SIII'!I_ Vall., lid., s.a Blip, ~ 
111m MItm lIfIo Ca. lie., SatII Pd St. lIIIaatIc, Cona. 

p 605 
·p,~2 
p 1902. 

lFD ElectnnIel.Co.l4846WSt, ...... "·Y. .......... p 6n 
/IIhnSIIt lIfIo CIIJ" 480 IIecbwIy Van., lit, .... N. J. p 674,675 
Jl/llllln, tF. Ca.,l823 .tiltH .... s.w. ........ .' 
..... , ~ W. c.. 5811 SHIll II1II St., lis ARpin, flaL 
IIIrIIIlIft,C ...... """... .., ' 

! Ullilld PntIs. c.. 451'S. *l1li St, Druo. ... J.'.;,...... p 747 , 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
cambridge Thermionic Ctrp., 445 Concord Ave., Cambridge, Mas~ 'e
Erie Technological Products In.~, 644 W. 12th St, Erie. Pa .. 
K. C. K. Co., lIlI.,I6-I, Takinogaiwa l-chome, TaklnogaWa. Klta.Jw, Tokyo,lap. 
Maida Development Co., 2lUc~demy St, Hampton. Va. 
3M Co. 3M Center, St Paul, Minn. . . 

CAPACITORS. VARIABLE. FILM 
·Alllellllllctrl. CIIJ" Cemlllnlll DiY., 115 HDIImaI An.IIaI!ppaup, N. Y. 

p 605 
FRm ClplCittrt, Inc., 100 _St •. PaSSlIe, Il J. 
Jacksln BnI$. lloDIan) Lit, 258 IrDHwar, Hew YIrk, .. Y. ' 

CAPACITORS. VARIABLE. GAS . 
cardwell Condenser Corp., 80 E. MontaUk Hwy., Lindenhurst N. Y. 
Generallnst. Corp., Automatic Mfg., 65 Gouverneur st, Newark, N. J. 
Lapp Insulator Co .. Inc,. Radio Specialties Div., 350 Sumner st.,LeRoy, N. Y. 

CAPACITORS. VARIABLE. GLASS . 
American Technical Cmlllc!, 1 Nlrdlllia. Huntinllln Sta., N. Y. 
lFD Bectranlel Co. 1484 82n. St, aroaklya, H: Y. . 
J.lllln MIJ. Cerp •• RIC. v.l1ey lit, lIalllll, Il J. p .674,675 
Ualild Pra~ Ca. 451 S. Jaffarson St, Onili. H. J. ......... p 747 
cambridge Thermionic Corp., 445 Concord Ave., cambridge, Mass. 
Erie Technological Products Inc.,644 W. 12th St., Erie. Pa. 
!enaer Glaswerk Scholl. & Gen. Inc., 200 Park Ave., New Yorl!; N. V. 
SteHner·Trush, Inc., 67 Albany St., Cazenovia, N. V. 

. Voltronics Corp., West St:, Hanover, N. J. 

CAPACITORS. VARIABLE. 
HIGH·TEMPERATURE .' 

AIIIeric111 Teell.leal Celllllcs, 1 Norden La., HIIRtingt9l1 Sta., N. Y, 
JaIIansoI MfI. Carp. 480......, _ Rd., Blln_1l1. p,674,675 
.llhlllln. L F., Ca., 1823 lD111 Alt., s.w. Wueca; _ .•.. p676,677 
Erie Technological Products Inc., 644 W. 12th St, Erte:PB. 

CAPACITORS. VARIABLE. MY IUB.TYPEJ-
ALSO SEE DECADE BOXES. !CAPACITANCE 

Allerican Teclmical Cera.ic!, 1,.Nordel La. HuatIngtan~Sta..H. y. 
Area BctmL, Inc., ManllfacbrrilllDiY. COIDIIunity Dr., ~reat·HedI, Il.Y. 

Det Bectranlcs Corp., 250 E. Sllldltni BItiI., lit. VerllOJl, R. Y.· . 
Oranllz fnaleterInt: labs. lie., 1233 IItrth Ave. PlalaJield, H • .1 
ITT Jennings Dir. 978 McLaqhlil Ave., Sal Jose, CaIN, 
llihttsOl MfI, Corp., 480 Rockewar VaRer lid. Blallltn, N. 1 
.llhlllln, L F., Ca. 1823 lD111 An., s.w., WISIa, MIIIII. . 
Data Instrument DIv., .7300 Cnscent Blvd., Pen_ken. N, J. 
Plastic capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 

p 612 

CAPACITORS, VARIABI,E. MOTOR DRIVEN 
IIaIe EIectrotIcs, SiIaI DiY., Btl 180, YaaktoI, S. 0. 

CAPACITORS. VARIABLE. MICA· 
Arco BctmL, Inc., Manllfacturllll Div. Comllunity Dr. Inti Neck, H. Y. 

. . p 612 . 
Electra MatiYt MIg. Ca. II1II. SntII Park St., Wilinlantit Cun: p 658 
Miler, J. W., Co. 5911 StutlllIaiISt., Las AnpIcI,' CIL.: 
Cardwell Condenser ~, 80 L Montauk Hwy., Undenburtl,-N. Y, 
General RadioCornp;Iny, 300 Baker Ave., W. Concord, Mass. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Cain. 

CAPACITORS. VARIABLE. NEUTRALIZING 
ITT ... DIt., B70 IIcLtugMl •. Ave •. Sallt$t, CaljI. ... ", p 669 
IFD Ela&tranlcs Co., 1484,82odst., aroaldp, N • .Y. 
Jacksa BM (l.andOll) Ltd. 258 Broadway, New TIIIII, N. Y. .•. p 6n 
MIIIIIII, JaIIIes, MIg. Co. Inc., .159 fxchanp St.,. Milden, Ma~ " p 682 
Cardwell Condenser Corp.,-SOE. Mo~uk Hwy., UlI!lenhurst N. Y. 
Genenllnst Corp., Automatic IIIfg., "" Gouverneur St .. Newark, N. J. 
TRW Electronics, 1100 Glenddn Ave., Los Angele~ cain." , 
·Voltronics Corp., West st., Hanove" N. J. . 

CAPACITORS. VAR~BLE. OIL . 
ArcI Bclns. Inc., Manllfac\1lrinl U.Iv., CIIllllllllIIy Dr., Ireat Heck, N. Y. 
cardwell Condenser Corp., SO E, Montauk Hwy., Undenhurst N. Y. 
Genenllnst Corp., Automatic .Mfg., 65 Gouverneur St, Newarl!; N. J. 

CAPACITORS. VARIABLE. PADDER ." 
An:o EIc\m., 1Ic., /oIan1lfa.ctarilll Dif. C_alty Dr. Great Heck, II. Y. 
Beelrt MoIIn:1IfI, Ca.I~, SntII M St, IVIIMUc, l:ann.· p 658 
lFD EIectrOIIcs c.. 1484 J2nd St, Brao"". Il Y. 
J.n, L F., c.. 1113 10th a,.., s.w, W_, MIll. '. 
IIiIIIIII, ,-.as, MIJ. Ca. 1Ic., 150 fxcillnp St., MaId'I, _ .. ' p 682 
1liier, J, W. Ca., 5917 Slutll~~, LtI$ bpi ... CII. 
Aerovox Corp., 740 BelleviHe Ave.,.fiew Bedford, Mass: 
Cardwell COndensei Corp., 8OE. Montauk Hwy., lindenhurst, N. Y. 
Gene .. llnst Corp., Automatic Mfg., 65 Gouverneur st, Newark, N. J. 
. Voltronics Corp., West st, Hanove(, N, J. 

&2 eem/l969 
( . 

CAPACITORS.VAIIABLE. PISTON-SEE 
CAPACITORS. VARIABLE. ,TRIMMER. 
fALLtvPESl, . 

CAPACITORS. VARIABLE~ QUARTZ 
JFB BHlntICI Co. 1484 82nd.St;·BroaIdp, N.Y. 
JamItD MfI, ClIP. 40D RackawlyVaiIey lid. B ..... N..J. p674,675 

Physical Sciences Corp., 312·314 E. Live Oak Ave., Arcadia. Calff. 
Staver Co.,lnc .• The, 41 No. Saxon Ave., Bay Shore. N. Y.. . 
SYlvania Electric Produol~ Inc., Parts DiY., 12 Second Ave., Warnn. Pa. 

fTemplet Ind., Inc., 201·E. Bethpage Rd., Plainview, N. Y. 
Tri-State Elctrns. Corp., Broadway & Jefferson SIs., Camden, N. J. 
Tru.connecior CorP., 245 Lynnfield St., PeabodY, Mass: . 
Zipperiubing Co., 13000 S. Broadway, Los Angeles, Cant. 

CardWell Condenser Corp" 80 E, Mo~tauk Hwy;, lindenhurst, It Y. . 
Erie Technological Products I~, 644 W:I2th St, Erie. Pa. . .' 

· Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N •. Y. 
Syncor Prods. Co.,Int., 44 ~ Av.., Mal~ IIass,. 
VoHronics Corp;, VIlIst st, Hanover, N. J. 

.' CAPS. FORMS & TAPES. HEAT SHRINKABLE 
" ,-AlSO SEE TUBING.' HEAT SHRINKABLE 

! '-.; 

CAPACITORS'lVARIABLE,SILlCONE' 
Eastron Corp., 25 loclqI St., Haverblll, Mess, . 
Panmetrle lJI~ lnc., 142 Mein·St., WilcheSter, Mass. 
Power COJIIIIonents I~, Box .421,-Scottdale, Pa. 

CAPACITORS. VARIABLE. ,TFE _l1li BeIm. Carp. CDllPonnt DiY. 35 HoIIIIIaa AIL, HaIIPPluge, N.Y. 
, p 605 

Jallllltln. L F., CL, 1823 10th Aye.,S.W., lYaIaca, MiIa.' ... , . , p 676 

CAPACITORS. VARIABLE. TEMPERATURE 
COMPENSATING' 

Allplllll EIctrn. Corp., CallPlIIlII Dir., 35 H .... n Av ... RauppallP, N. Y. 
. ~~ 

Clllralib Bctm., DiY. 5757 Ureu Bay An. lI1ilwnba, WIse. 
Btl BecInIleI Carp. 258 L Saadltnl·lIIId. Mt VamlD, H. Y. 
ItIeralectrult:s Corp., 550. U.s. Rtt.303, Canprs. N. Y. 
JFB Bactmlel Co. 1484 82n' St,IIIaRlyn. N.Y. 
British Radio Bctrns. ltd., 1742 Wisconsin Ave., N. W., Washinglon, D. C. 

· Erie Technological Products Inc., 644 W. 12th St., Erie Pa •. 
Telefunken Sales Corp •• Siluth st, Garden City, N. Y. 
Voltronics Corp .. West st, Hanover, N.J. 

CAPACITORS. VARIABLE. TRIMMER. 
ALL TYPES .. ' . . 

...,Iean Teellnlcal Ceramics, 1 HortIeD 11; IIIIttilllloa Sta.,. N. Y. 
_rex Eictm. Carp., CollpDDIIII Dir. 3511t1111an AVI., Hnppauge, H. Y. 

p 605 
Arca Bctrns. Ilc. Manufacllrial DiY. COII8IIInity Dr., Great NICk, Il Y. 

'. ' r P 612 
C.llralall Bctrn. DIt., 5751 N. GflIllBay·An. MMakee, wise. p 622 
011 Bectronics Cerp., 258 L Saadfor.BfJd., lit Vernoll. N. Y. 
Electra MotiYt lift, Co. hie., Sauth Park st.; war_tic, Colli. P 658 
ITT Jellllings DiY., 910 McLaqhllnA~, Sal Jose, caiN. ...... P 669 
IFD Bectroalel Ct., 1484 82nd St, IIrDoUjtI,H. Y. . ...... ;" P 672 
Jacbol BM (laiidoa) Ltd. 258 11m., IItir lorl!; N. Y. .., p 673 
JOmOl MIl. eo"" • ......., _ Rd.· Boantan. H. 1 P 674,675 
JehRsOI, L F., Co., 1123 10th AIL, S.W., Waseca, MInI. .•• P 676,677 
_n. Jaes, MIg. ea. lac., 150 fxchllllf St, Mal., Mass. . . P 682 
PreIIier M1crotllYl Corp., 35 New alld St, Port Cnster, H. Y. 
Aerovox Corp., 740 Bellev~le Ave., New 'Bedford, Mass. 
All Star Prods., Inc., P.O. Drawer4Bl, Defiance, Ohio ) ... 
BriIisitRadi.~BdtroL Ltd., 1742 Wisconsin Ave.,N. W. Washington, D. C. 
Cardwell Condenser Corp., 80 E. Montauk HwY., lindenhurSt, N. Y. 
Erie Technological Products inc., 644 W. 12th st. Erie. Pa. 
Hammarlund.Mfg •. Co., 73-88 HammarlundDr., Mars HHI. N. C, 
laPointe In~, Inc., 155 W. Main St, Rockville, Conn. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Philmore Mig. Co., Inc., 130·01 Jamaica Ava., Richmond·,HiI.l, N. Y. 
Shi&llto Industries, Ine., 350 fifth Ava., New .York, N. Y. 
Stettner·Trush, Inc., 67 Albany st, CazenOvia, .N. Y. 
Telefunken Salas Corp. South st, Garden City, N. Y. 
Underwood Bectrk & Mfg. Co., Inc.; 148 South BAve., Maywood, III. 
United Minenl & Chernlc;al Corp., 129 Hudso~ st, New York, ~. Y. 
VoIlrOl1ics Corp., West st., Hanover, N. J. 

CAPACITORS. VARIABLE. VACUUM 
ITT Je ... Dit. 8711 Mclaughlin Ave. Sal JosJ, !;alii.' .. , . . . P 669 
llacilleit labarallrlel Inc., 1063 Hapl St, SIanIfoIi, Colli. 
Calvert Electronics, Inc., 220 East 23rd St. New York, N. Y. 
cardwell Condenser Corp" 80 E. Montauk HwY .. Lindenhurst, N. Y. 
DoIinko & Wilkens, Inc., 1901·7 Summit Ave. Union City, N. J. 
English Eiectric Valve Co., Ltd., Chebnsford, Essex, Eng. 
\lenenllnst. Corp., Automatic Mig., 65 Gouverneur st., Newark, N. J. 
Vacap Corp.; 1905 Summ.it Ave" Union ~ity, N .. J. 

CAPACITORS. WATER ·COOLED·· . 
Del Bactronlcl Corp. 2511 LSIIIdfonl BfYd.,. lit. Vlm,n. n. Y. '. 
ITT Jennings DiY., 178 McLaughlin An., San Jose, Cali.!: 
Corson Electric Mfg. Corp., Watrous St., E. Hampton, COIJn. 

CAPS. CONNECTOR ' ., 
AnIjiIIelol Connector DiY. 2811 S..2~. All., BroaIlvlew,"1.. 

P 836.838,853,860. 86l,870, 872. 874 
_enol RF DiY., 33 E. FnUlin st., Danbury, CulL '. ., ' . 
Bectranlc MoI~inI Corp., 44 Church ·St,. !'aWIICke~. R. I. . 
Jet HlnJun Mfg.C ... Inc., 41'27 38IIJ St, LIIII·,IiIapdCIty.,1I. t·. " .! 
_In. J .. ,s, MIg. ea. Inc.. 150 fxchllil St, Mallen, Mass. .. , P 2913 ! 

IIHIsI, Dir. Elecn.cl CIIJ,; I3OIJR-.St, W .... YIIIIe. N. J. 
.,. lodlstrfes hie. 125 SJIII_ PI.,.MallafllllCk, Ni Y. 
WallDII Electronics. 101:., ~ 'Ist~ St.,.QIcIII. II. . 
Allmetal Screw Prods. Co., Inc., 821 stewart Ave., Garden City, N. Y. 
Associated~n ~& Mig.qorp., GlenRi~, (j,)' 
Bud RaliID,·1 ,14605 Easfa551h ·S4WiII.ughby. Qhio' ., 
C~leElic . Piods.:lnc:, 234 OabcJlI st., Provldenee, R.I. 
Clover IndU!lries Div.,6!1q XOU(ll $t,;'Tonawanda. N. y, 
Eagle.BectricMi& Co., Inc., 23·10 Bridge PlazH, Long Island City. N. Y. 
Hobson Bros.; .Inl:" ~94P W. III. 
Javex Eictrns.. 9509 
leliroo Products J. ", 
Jones. Norman. Inc.;, BoX 1,~th MtirrimllCk;JI.·". 
Leviton MIg .. Co."I~, ~llieenpolRtA,. ~oklyn, Ni Y. 
Massey, A. H .. Inc., ill J!lird St., Derby, ~OO!l' 

· Mecca, P.O. BoX 36393,,~m!on, Jet·" :, " .. ,,:'. . . 
National Rad~,Co" .ln~ ... S1 ,Washinglpr! .. st.;:Mel!;OSe, Mass, 
NornCh Plast,C$ Corp., 206 Babylon Tpke., Roosevelt. N. Y. 

CAPS. GRID & . PLATE;-SEE • CLIPS & CAPS. 
GRID & PLATE . 

CAPS. LEtt!: IN!)ICATOR LIGHT 
ABC PraUcts, .... CInIIIriQI St"MIRIIU,1I1s, Mill. ..•• • . P .820,825 
AINmNI CIIIp., 44. HolliCk St, E ..... , N. J • 
CIn:eI ea.,. Carp., _ Bman bport laJeIa, Ct!H. ,,, .. p 1319 
Ct-OnI Switek DiY., lOZ4 A3 Aft., Corona, N. Y. 0_ CO[J.;111 Stmrt AVI_ BrtoIIIyt, H. Y. ............. P1783 
DirplaJ DevIces,lac., 2928 Nlilmb. Aft .. Santa Moaip, CIIN. P 1.186 
DIIke IIfI. Co. 4828 N. DIcoII Ave., Harwoad 1IJIt,. II. ....... p i785 
IIdeIII DiY., 18435 Susana Rd., CIIIPIon, Cain. , 

. pl786, 1787. 1789-1791 
BectrHleeil CampOIents Inc., 1039 E. Valley BiYlI.,San Gabrle~ CaIN_ 

p 1717 
lallral Electrll: CI., Detrn. COJIIII. Sales Oper., 1 R'lVIr Rd., Schlnec!atlr, N. Y. 
lIdIsIrili Qevices lac., 912 _ Rd.,idpr(attr, N. J. P ,1796, 1797 
lAI.cnIt MIg. Co. IRC., 21·16 44th Rd. lo.Il·1slallll City, N. Y •. '. . P .1801 
JIara.8at Co. P.O. au 4D11,Aaahelll, CtlN .. 
PrtcisItI PlJlllr Tlbe CL, 1833 S. NIII Ave. WheeHIII. III. 
IIIIIIIIC .. , 7704 San Farnandalld. Sill v.lIey, Calif. p 1806,1807,1809 
Trilllllttt., 480 lake st., Llllerty!llle, III 
Aeronautical Bectric Co., Inc., 5656 Northwest Hwy., Chicago, III. 
Clar&-Pendar Co., P.O. Box 785, Post Falls,ldaho 
£by Sale. Co., 148-05 Archer Ave., Jamaica, N. Y. 
GeIIisco Technology Corp, 18435 Susane Rd., Compton. Calif. 
Glar·Ban COrp., 496 KennedY Rd., Buffalo, N. Y .. 
Kopp GlalS, Inc., Box 8255, Sw~svale, Pittsburgb, Pa. 
MlraCorporation, 355 Great Neck Rd., Great Neck. N. Y. 
Penn Keystone Corp., Division st, Ansonia, Conn. 
Photo Chemical Prods. of Cain., 1715 Berkeley, Santa Monica, Cain. 
ResinHe Corp., 1047 S. Noel Ave., Wheeling; III: 
Signal Indicator Corp., 42 stewalt Ave,: BrooklYII, N: Y. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore-, tt Y. 
Sylvania Lighting Pro~, Sylvenia Bectric Prods" Inc:, Danvers, Mass. 

CAPS. WIlEoSPLICING-SEE SPLICERS. 
WIRE fBUR & CAP TYPESI·· '. 

CARBIDES 
Ctrbomnd.m Co. Elctms Plant Box 339, Niepra FaU~N. Y.· '.. P 1578 
Atomergic Chemetals Co., 584 Mineola Ave., ca~e Place, N. Y • 
Bram Metaliurgical-Cl!I!mical Co., 245 Ch~lten Ava;, Philadelphia. Pa. 
Cerac, Inc., Box 597, BItler, .Wisc. . 
Fansteell~, One Tantalum Pl., N. Chicago, tn. . , 
General'Electrlc Co., Metallurgical Prods. Dept., Box 237, DetroH, Mielli . 

• Hydro Molding Co., I~, PlattSburgh,N. Y. 
Kawecki Berylco Inds., I.nc., BoX 1462, Reading, Pa. 
Kennametal Inc., Lloyd Ave .• latrobe, Pa. 
Mackay, A. D. In~, 198 Broadway, New York,N. Y. 
Union Carbide Corp., Materl8ls S~ DIv., 1020 W. Park Ave., Kokomo, Ind. 
Var·Lac-Oid Chemical Co., 666 S. Front st, Elizabeth, N. J. 

CARBON . 
Airco Speer Carbon Products, 800 Theresia St., St. t.iarys, Pa. 
Aremco Products, Inc., BoX 145, Briarcliff Manor, N. Y. 
Becker Bros. Carbon Co., 3450 S. Laramie Ave., Cicero, III. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Cartefs Ink Co., 239 First St, Cambridge, Mass. 
Dixon Sintaloy, I~, 535 Hope St, Stamford, Conn. 
Durimlc ProdI!cts, Ine., 430 Commercial Ave., Palisades Park, N. J. 
Helwig carbon p~, I~, 2550 North ,30th St., Milwaukeo, Wise. 
Mackay, A. D., In~, 198 Broadway, New York, N. Y. 
Ohio Carbon. Co., 12508 Beree Rd:, Cleveland, Ohio 
Pure camon Co., Inc., 441 Hall Ave., 81; Marys, Pa. 
st Mary's Carbon Co.; 1939 stilte Rd., St Merys, Pa. 
Steckpole carbon Co., carbon Div., Stackpole St, st. Marys, Pa. 
Superior Carbon Prod~,.lnc., ·9US George Ave., Cleveland, Ohio· 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 

CARD HOLDERS. CIRCUIT BOARD
SEE RACKS. CIRCUIT BOARD . . . 

~m Willi, CARD EQUIPMENT· 

CARDS. LINEAR FUNCTION fWlTH 
DISClnE COMPONENTS) . 

AngstnhmPnclsiOlI~, .7Jlllla111ou, Van IIUJS, CaDI. 
Bela IIIsIrlllletl Ca[J., 311 BIIiISt., Newlin Upper Falls, Mmp 1184 
CalIfImia $Ji, CtIllP'., Inc"1111 IMelllndance, tIuIlSWlrth, Cat p 766 
~lntraIab I,Ic1rJj;,DIr., 5751 N. Greerill, Ale., Milwaukee, WIse. . 
flail OIvICf Corp., Dept 11, 100 Tech St., AiokswHll, H. Y •.. /i>522. 523 
DfIiIat Eqllp, Corp., 146 MaIn st, Maynard, Mass. '. 
IIugles Aircraft c..·500 SuJirior An.,'M"Plrt Beach; e.IH. ... 
IIJkId Systems Carp:, 95 terrace.H," Ave., llarllnlltn. Mass. 
IlIIarconllnantai HllilesH, Cablt'Co. 31 W. MaUlailiYl .. , H:' T. 
1Itmic!, Inc., ),17 ChaJeI.St"HewIon; Ma~ . 
L .... EIcIr~ Carp., 9100Tlrlllllil'Ave.,Skllkle, 01,' . 
Matric Systems Carp:. 138 H: leal St.'rart Wallin ae.ck,.na; P 787 
IlarUI HBis Bactranics IIC., Alemller PI., GIIII Cm, N,J .•.. :. P 1046 
PlllIIIlt:klN_ Renardr, n Allild Dr.tI RIa. 128; Dedham; Mast . 
RO AsSOCI., II~, 3705Hmil Ave. Manit ParII, Cal: ••• . • • . . P 537 
1IaJIhI1. CtIRptIItr.·21'OO Sauth F.1nfew St.,Santa A", Calif. . . P 79.6 
Sc/etlHicflall SJSIeIIS Inc;, 781 S.AviatIon II, ElSetanda, til p 801 
SaIItctra eo"" 225111J1 st., MmIrosecIl, .N: Y. 
S~ BectrlCCL, ll1OOlliddlist., iristaI,,~~n. :.,..... . P 17~ 
Visilay RISisttr Prods. DIY. 84 l.illCoIn ""'. _, Pa. . 



A. 'co Electronics Co. 11766 W. Pica Blvd., Los Angeles, Callt. 
American CircuiHronics Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
Automatic Control Electronics, Inc .• Box 1198, San Antonia, Tex. 
Blass Antenna Elclrns. Cerp., 500 Willow Tree Rd., leonia, N. J. 
Brown Engrg. Ce., Inc., Research Park, Huntsville, Ala. 
Broxlea Ltd., Broxbourne, Herts, Eng. 
Celco, 70 Constantine Dr., Mahwah, N. J. 
Coltronlcs, Inc., Box 128, Bound Brook, N. J. 
De-Tee·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Dig~c Corp., Ames Ct, Plainview, N. Y. 
Digital Products, 335 W. Seventh St, San Pedro, Calif. 
Doran Mfg. Co., 1033 Bader St., Cincinnati Ohio 
Electro·Sonics, Inc., 70 Main St., Spofford, N. H. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Electronics, Inc. of Pa" 2440 Maryland Ave., Willow Grove, Pa. 
General Components, Inc., 7425 124 Ave. N., St Petersburg, Fla. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beacil, Fla. 
Induslrial Circuits Co., 23 Kulick Rd., Fairfield, N. J. 
Kentrox Inds., Inc., 8735 S.W. Canyon La., P<lrtland, Ore. 
Kamak, Inc., 9th & Ontario SIs., Philadelphia, Pa. 
Link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
Monitor Systams Inc, 401 Commerce Dr., Fort Washington, Pa. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
North American Printed Circuit DIY., Box 145, Stafford, Conn. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St, Cambridge, Mass. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Roback Corp., Huntingdon Valley, Pa. 
Scientific Research Inslrs. Ce., 700 Turner Rd., Richmon~, Va. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, mass. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falh, N. J. 
Slruthers·Dunn, Inc., Lambs Rd., Pibnan, N. I. 
Superior Circuils, 2821 Ladybird La., Dallas, Tex. 
Waters Conley Co., Inc., 5011st Ave., N.W., Rochester, Minn. 

CARDS, LINEAR FUNCTION (WITH IC'S) 
Beta Instrument Corp., 311 Elliot St, NIWIID Upper fills, Mass. P 1184 
California Sys. COllp., Inc., 9178 lodependence, Chatsworth, Cal. P 766 
Centralab Elctrn., 01,., 5-151 N. Graen Bay Are., Milwaukee, Wisc. 
Deta Device Corp., Dept 17, 100 Tech st, Hicmme, N. Y. .... P 522 
Digital Equip. Clrp., 148 Main St, Maynard, Mass. 
Hughls Aircraft CL, 5CIO Sap.riar AVI., Newport Beach, CafH. 
Hybrid S,stams Corp., 95 Terrace Hall Are., BurlinKlon, Mass. 
IntercoaUalntal Harml • Cable Co., 31 W. Mall, Plainview, N. Y. 
fatronlcs, Inc., 51 Chapel St, Newton, Mass. 
Logic Scienel, Inc., Box 100116, San Diego, Calif. ........... P 788 
Metric SystaIlS Corp., 13& N. Beal 51., Fort Walton Baac~, Fla. p 787 
North Hills Electranics Inc., Alelander PI., Glen Cove, N. Y. •.•. P 1046 
Rallheon Computer, 21110 South Fairview St, santa Ana, Calif. . . p 796 
A. C. Electronics Co., 11766 'I!. PieD Blvd., Los Angeles, Calif. 
American Circuit·Tronies Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
Automatic Control Electronics, Inc., Box tl98, San Antonio, Tex. 
Blass Anlenna Elctrns. Ccrp., 500 Willow Tree Rd., leonia, N. J. 
Brown Engrg. Ce. Inc., Research Park, Huntsville, Ala. 
Broxlea Ltd., Broxbourne, Herts, Eng. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Digiae Corp., Ames Ct, Plainview, N. Y. 
Digital Products, 335 W. Seventh St., San Pedro, Calif. 
Digital Products Cerp., 403G N.t 6th Ave., Ft Lauderdale, Fia 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Electronics, Inc. of Pa., 2440 Maryland Ave., Willow Grove, Pa. 
General Components, Inc., 7425 124 Ave. N., St. Pelersburg, Fla. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
ITT Semiconductors, 3301 Electronic Way, W. Palm BeaCh, Fla. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Pastor~a Div. Analog Devices, In~, 221 Fifth St., Cambridge, Mass. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Roback Corp., Huntingdon Valley, Pa. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmon~, Va. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Superior Circuits, 2821 Ladybird La., Dallas, Tel. 
Waters Cenley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 

CARDS. LOGIC fWlTH DISCROE 
COMPONENTS) 

A 0 Data Systells, Inc., 830 LiDd,n AYe., Roch,stal, N. Y. P 759 
Anptro~m Precision Inc. 1811 Lemona, Van Nuys, Calft. 
Automation DIYelopment Co., 9905 W. 18fferson Blvd., Calver City, Calif. 
CalNomla SYI. Camp., Inc., 9118 Independence, Chatsworth, Ca~ P 766 
Cenlralab Elctrn., Diy., 5151 N. Graen Bay AVI., Milwaukee, Wise. 
Clare, C. P., • CII., 3101 Pritt Blvd., Cbicalll, III. 
Control Logic, Inc., 3 Strathmore Ad., Natick, MaS$. ' .•.•.. . . P 771 
Delco Radio DiY. 100 lFlrmln St., fIokeme, Ilid. . 
Digital Equip. Carp., 148 Main St, Maynard, Mass. . . • . • . . • . P m 
Dynamics Ins\rIlDentatloll, 583 Monterey !'ass Ad., Manterey Pk., Cal. 

GIO Space Systems, Inc. 8301 49th St. N., St. PIIarsbulI, Fla. 
Gripb,·Barton Inc., 101 N. Hickory St., ArfinKian HKIt., III. . •. 
Hialb Co. Dept 180, B80to, IIIlIIor, Mich. 
Hughes Aircraft Co., 5CIO Superior Avl, N8WPOrt Beach, Calif. 
1nt.L1Ie, Cwlll Technology Inc. 45-12 loath st, Cornoa, N. Y. 
llIIereontl.aental Harness & Cable Co. 31 W. Mall, Plai.view, N. Y. 
Iso-SWitch Carp. 2955 Randolp' st, Costa'M ... , Calif. . .. . 
Lo&Ic ScIence, tnc., B01111096, San Dietl, Cllif. • ......... . 
Me\llc Systams Corp., 138 N. Beal st, Fort Wilton Blac~, Fia 
Ne. ProduCt Entg., Inc. 812 Manchester AVI., Wahish, 11UI. 
Pblfce/Ford Corp. C & TIoga Sts.; Phlladelpllia, Pa. 
Aaythlon COIIPUler, 21110 SGutI! FlfnilW St; Santa Ana, Calif •. 
Scientific Data Systams Inc. ltIl S. Avlatl.an 81. EI SelUnda, CII. 
StUd State E1ctm. Carp. 15321_ St; Sipafyeda, Cal 
Stellallletric~ 418 E. Cata St; Santa Balllara, CafH •......... 
Slperi!! Electric Co., 1Il00 MIddle St., Bristol, Conn. . .•..... , 
Varian Data. Machines, 2122 Michenn Dr., frvfnt, CafW. . ... 
Visbay ResistGr Prods. DiY. 64 ijlcDln Hwy. "'flern, p&; 
A. C. Electronics Co., 11766 W.' Plco Blvd, Los Angeles, Calif. 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, France 

P 525 

P 2242 

p 783 
P 78B 
p 787. 

P 796 
P 801 

P 2795 
P 1770 
P 814 

Aliegri·Tech, Inc., 141 River Rd., Nutley, N. J. 
Analogic Co., 296 Newlon St, Waltham, Mass. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Beltroni. Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Brown Engrg. Ce., Inc., Research Park, Huntsville, Ala. 
Broxlea Ltd., Broxbourne, Herts, Eng. 
Bryant Computer Products, 850 Ladd Rd., Walled Lake, Mich. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Canoga ElectroRics Corp., 8966 Comanche, Chatsworth, Calif. 
Coltronics, Inc., B<!x 128, Bound Brook, N. J. 

. Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. ' 
_ .. '. Di/An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 

Digiac Corp., Ames Ct, Plainview, N. Y. 
Digital Data Systems, 18819 Bryanl St., Northridge, Cal. 
Digital Products, 335 W. Seventh St., San Pedro, Cain. 
Dytro Corp., 63 Tec St, Hicksville, N. Y. 
Electronic Engrg. Co. of Calif., 1441 E. Chestnut Ave., Santa Ana, Calif. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
General Components, Inc., 7425 124 Ave. N., St. Petersburg, Fla. 
G,lf Aerospace Corp., 5440 Alder, Houston, Tex. 
Honeywell, Inc., Computer Control Div., Peterborough, N. H. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Kentrox Inds., Inc., 8735 S.W. Canyon La., Portland, Ore. 
Lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
Monitor S,stems Inc., 401 Cemmeree Dr., Fort Washington, Pa. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Naveor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Pastoriza Div. Analog DeVices, Inc., 221 Fifth St., Cambridge, Mass. 
Re-el Circuits, In~, 172 Grodon Ave., Totowa BarD, N. J. 
Republic Corp., 9154 Deering Ave., Chatsworth, Calif. 
Roback Corp., Huntingdon Valley, Pa. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Singer-General Prec~ion Inc., mo McBride Ave., Little Falls, N. J. 
Struthers·Dunn, Inc., Lambs Rd., Pibnan, N. J. 
Superior Circuits, 2821 Ladybird La., Dallas, Tex. 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Tech Serv., Inc., 5451 Holland Dr., Beltsville, Md. 
Waters Conley Co., Inc., 5011s1 Ave., N.W., Rochester, Minn. 
Weir Elctrns. Ltd., Durban Rd., Bognar Regis, Sussex, Eng. 
Welex ElectroniCS, Bo. 986, Silver Spring, Md. 

CARDS, LOGIC (WITH Ie'S) 
AutolDatfln Derelopment Co., .9905 W. leffersen BI,d., Culrer City, Calif. 
CalHamia Sys. Comp., In~, 9116 Independence, ChatsW1lrtb, Cal P 766 
Centralab Elclrn., DIY., 5151 N. Green Bay A,e., Mifwauk .. , Wllc. 
Clare, C. P., • CL, 3101 Pratt BIYtI. Chicago, tiL 
Control LOgic, Inc., 3 Strathmore Rd., Natick, Mass. . . . • . . . . P 771 
Datascall, Inc., 1111 Pauliion Ave" Clifton, N. I. ........... p m 
DIgital Eqal,. Corp., 148 Mala St., Maynard, Mass. . . . . . . . . . p m 
D,namlcs lnslrullelllalion, 583 Monterey Pass Rd., Monterey PI<., Cal. 

p 525 
Ellctrlnlc Modules Carp., P.O. Ba1141, Timonium, Md. ....... p 780 
Geo Space Systams, Inc., 6301 49th St N., St Petersburg, Fla. 
Heatll Ct., Dept. 180, Benton Halllor, Mich. 
Hugbe. Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 
Inlt·Llte, Cartelli Technology Inc., 45-12 108th St, Corm, N. Y. 
Intarcontinental Harnesl • Cable Ca" 31 W. Mall, Plainview, N. Y. 
Iso.swltch Corp., 2955 Randolph St, Costa Mesa, Calit. p 783 
Logic Scienc~ Inc., 80110096, Satl Diego, Cain. ........... .p 788 
Phlfco/Ford Corp., C & Tioga SIs., Phifadelphia, PI. 
Raytheon Co.pular, 2100 South Fainiew st, Santa Ana, Cain.. p 796 
Re,ubllc Corp. 9154 Deering Ave., Chatsworth, Calif. 
Scientific Data Systams Inc., 101 S. Aviation 81., EI Segundo, Cal. p 801 
Varian Data Machines, 2m Mkhllson Dr., Irvine, Calif. ...... p 814 
A. C. Electronics Co., 11766 W. Pica Blvd., Los Angeles, Calif. 
Aliegri·Tech, Inc., 141 River Rd., Nutley, N. J. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Automatic Conlrol Electronics, Inc., Box 1198, San Antonio, Tex. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Bro.lea Ltd., Broxbourne, Herts, Eng. 
Bryant Computer Products, 850 Ladd Rd., Walled Lake, Mich. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
De-Tec·Tronic Corp., 2512 N. Halsted St., Chicago, iiI. 
Dero Research & Development Corp., Broadway & Park Ave., Huntinglon, N. Y. 
Di/An Centrals, Inc., 944 Dorchester Ave., Boston, Mass. 
Digiac Corp., Ames Ct., Plainview, N. Y. 
Digital Data'Systems, 18819 Bryant St., Northridge, Cal. 
Digital Products, 335 W. Seventh St., San Pedro, Calif. 
Digital Products Corp., 4030 N.E. 6th Ave., Ft. Lauderdale, Fla. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
ilytro Corp., 63 Tec St, HickSVille, N. Y. 
Electronic Engrg. Co. of Calij., 1441 E. Chestnut Ave., Santa Ana, Calij. 
Electronic Ideas, Inc., BOK 137, Wyncote, Pa. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
General Components, Inc., 7425 124 Ave. N., St. Pelersburg, Fla. 
Gulf Aerospace Cerp., 5440 Alder, Houston, Tex. 
ITT Semiconductors~.a301 Electronic Way, W. Palm BeaCh, Fla. 
Kentrox IndL, In~, 8735 S.W. Canyon La., PorUand, Ore. , 
Micro Elctm. Sys., Inc" 1275 BlOomfield Ave., Fairfield, N. J. 
Monitor Systems Inc., 401 Commerce' Dr., Fort Washington, Pa. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, 111. 
Naveor Inc., Valley Forge Ind Pk., Norristown, Pa. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Re .. 1 Circuits, Inc., In Grodon Ave., Totowa Bora, N. J. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Roback Corp., Huntingdon Valley, Pa. . 
Sc~ntific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Singer·General Precision Inc., l150 McBride Ave., little Falls, N. J. 
Superior Circuits, 2821 Ladybir~ LiI.,.Dallas, Tex. 
Tech Serv., tnc., 5451 Holland Dr., Beltsville, Md. 
United Telecontrol Electronics, Inc., 35110 Sunset Ave., Asbury Park, N. J. 
Waters Conley Co., Inc., 5011s1 Ave., N.W., Rochester, Minn. 
Weir Elctrns. Ltd., Durban Rd., Bognar Regis, Sussex, Eng. 
Welex Electronics, Box 986, Silver Spring, Md. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 

CASES, DELAY LINE 

CARRIAGES, PROlE 
Sclentlllc-Aflanta Inc., Box 13654, Atlanta, GL 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y .. 

CARRIER CURRENT SYSTEMS-SEE 
COMM. SYSTEMS, CARRIER CURRENT 

CARRIERS-SEE HOLDERS & CARRIERS 

CARTRIDGES, MICROPHONE 
B • K Instruments, Inc., 5113 West 1641h SI., Cleveland, Ohio.. P 1336 
Clevitl Corp., Plmellctrie DIY., 232 Forbes' Rd., Bedfard, Ohio 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Astatic Corp., Box 120, Conneaut, Ohio 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Game Industries, Inc., 80 Commercial St., Freeport N. Y. 
Philmore Mfg. Co., Inc.,'13()'OI Jamaica Ave., Richmond Hill, N. Y. 
Scintrex, Inc., John Glenn Or., Buffalo, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Sonotone Corp., Elctrn. Products Oiv., Elmsford, N. Y. 
Stanford International, BOK 266, San Carlos, Calif. 

CARTRIDGES, PHONO, CERAMIC 
CIIYIte Corp., Piezoeleclric Div., 232 Forbes Rd., Bedford, Ohia 
Astatic Corp., Box 120, Conneaut, Ohio 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Game Industries, Inc., 80 Commercial St, Freeport, N. Y. 
Grado Laboratories, Inc., 4614 Seventh Ave., Brooklyn, N. Y. 
Sonotone Corp., Elclrn. Products Div., Elmsford, N. Y. 
Vidaire Elctrns. Mfg. Corp., 150 Buffalo Ave., Freeport, N. Y. 

CARTRIDGES, PHONO, CRYSTAL 
Clavite Corp., Piezoelectric Di,., 232 Forbes Rd., Bedford, Ohio 
Astatic Corp., BOK 120, Conneaut, Ohio 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Riemer, David Co., Inc., Box 1l2, N. M~mi Beach, Fla. 
Shigolo Industries, Inc., 350 Filth Ave., New York, N. Y. 
Sonotone Corp., Elclrn. Products Oiv., Elmsford, N. Y. 
Vidaire Elctms. Mfg. Corp., 150 Buffalo Ave., Freeport. N. Y. 

CARTRIDGES. PHONO. MAGNETIC 
Clavite Corp., Brush Insts. Div., 31th & Perkln~ Cleveland, Ohio p 1216 
Audio Dynamics Corp., Pickett Dislrict Rd" New Milford, Conn. 
Dynaco, Inc., 3060 Jefferson St., Philadelphia, Pa. 
ElINI Mktg. Inds., Inc., Thorens & Atlantic Aves., New Hyde Park, N. Y. 
Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 
Euphonies Corp., Box 233, Guaynabo, Puerto Rico. 
Ewald Instruments Corp., Rte. 7·R, Kent, Conn. 
Game Industries, Inc., 80 Commercial St:, Freeport, N. Y. 
Grado Laboratories, Inc., 4614 Seventh Ave., Brooklyn, N. Y. 
Ortofon Oiv., Thorens & Atlantic Aves., New Hyde Park, N. Y. 
Pickering & Co., Inc., 101 Sunnyside Blvd., Plainview, N. Y. 
Power Instruments Inc., 7351 No. lawndale Ave., Skokie, III. 
Shigato Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stanton Magnetics, Inc., Terminal Dr., Plainview, N. Y. 
Vidaire Elclrns. Mfg. Corp., 150 Buffalo Ave., Freeport, N. Y. 

CARTS. INSTRUMENT & EQUIPMENT 
BIS~r Eleclric Co., Box 269, Highland, III. ................. P 1018 
Cliburn Instrs., Inc., 354 Coral Circle, EI Sllando, Cillf. 
Electronic Eaclosures, Inc., 225 S. Aviation Blvd., EI Segundo, Cal. 
SllIPr Ca., Instrumentation Oi,., 915 Pembroke St., BridgepOr~onn. 
Skydyne Ine., River Ad., Part lervis, N. Y .... "" .. "...... p 590 
Tektronix, Inc., Box 500, Beaverton, Ore. 
BFC·Bernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa: 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N. J. 
Barnes Engineering Co., 3012 S. Halladay St., Santa Ana, Cain. 
Baumker Mfg. Co., 5144 Enlerprise, Toledo, Ohio 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 

.Equipment Co. of America, 1075 Hialeah Dr., Hialeah, Fla. 
Erie Artisan Corp., lt400 Madison Ave., Cleveland, Ohio 
Eugene Engineering Co., Inc., 50 Church St., Rockland, ·Mass. 
Flotron Induslries, Inc., 1201 E. Grand Ave., EI Segundo, Calif. 
General Television Network, 901 Livernois Ave., Ferndale, Mich. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Metropolitan Wire Goods Corp., 

N. Washington St. & George Ave., Wilkes-Barre, Pa. 
Mobil Electronics, Inc.; Box 1132, Anderson,. Ind. 
Neumade Products Corp., 720 While Plains Rd., Scarsdale; N. Y. 
ParoMetal Products Div., 32-62 49th St., Long Island City, N. Y. 
Peerless Products Industries, 4210 W. Chicago Ave:, Chicago, III. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sturdifite, Plainwell, Mich. 
Suckle Corp., Suckle & National Hwys.;, Pennsauken, N. J. 
Technlbllt Corp., 005 Air Way, Glendale, Calif. 
Technieel Service Cerp., 2618 S. 4 St.; Louisville, Ky. 
WaberElectronics, Inc., 2000 N.Second St., Phifadelphla, "'. 
Will Scientific, Inc., 39 Russell St, Rochester, N. Y. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cain. 

CASES, DELAY LINE 
Conlrol Eleclronlcs Co. Inc., 153 F1.orlda st, fallilingdale, N. Y. p 1154 
Dllilal De,lces DiY., 2110 Micl!all Dr.;, SyoSllt, N.Y. .......... p 1162 
Stydynelnc., Rirer Rd., Port lervls, N. Y. 
Algo, 50 Schrieffer St., S. Hackensack, N. J. 
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CASES, DELAY LINE (Cont'd)',; 

~ra piastlcs of N. Y., inc., 49 Richmolui~iII. Ave.,.~$~, Conn, 
Eugene Engineering Co, Inc., ~ ChurcflSt., ~c~l.nd, ~.: , . 
Gemp Terminals, Ino;,,20 ~rth Ave;; Yonkert; N. Y. ",. 
Great Eastern Metal Prod. Co., 22 W..!10dwr1h Ave., Yonkers, N .. Y. 
Kinetron Corp., 1416 Roller Rd;j"Asbury: Park, N. 1.'" 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Norrich Plastics COfJl., 20& Babylon Tpke. RO!IS&V8ij, N. Y. 
Resdel Corp;, Box2l71, Rio Grande, N. 1. . , 
Rotary Co., Inc., 1746 Dale Rd., Buffalo, N. Y. . 
Steven) ProductsJnt.,128 N. Park:S!., ~t orange, 'N:}. 
U. S. Dieleetric, Inc.; 1'6 Fantasia Di., Worcester; Mass. 
Wells E1ctrns., Inc." Plastics Qiv., 1701 ,So .Main ~t., S. Bend, Ind •. 

CASES. • EQUIPMENT." fNS, TR. tUM. ENI, METER 
{PORTABLE} / ': '. ' . 

Ameo EnllnlerJng Co, 1333 W. AIII~ St,. ClIIcaIl, III. . : ' 
American AJul!lilllm Ci;, 230 Shlmlltl S!., Dept !EM, Moulllliliside,,~. I. 

.' p. ~75 
CaIIlnln Corp., 1051 W. Giall1l AfI., C,,~O, In.............. P sn 
Bectronie Enclosures, lae., 225 S. Awlallol Blvd., B SegundO, Cal.. p 579 
M M Electro ale Encllsures, Inc., 1I18JOGIJIiIIldall'Rd, Hicksville, II. Y. 

. ,P ~4 
P,,",rick/Nells R.~n:l, 17 Allied Dr •. at Rte.. ,28, Dedham, Mass. 
Sclentlflc.AtIIIIIIlnc., Box 13654, Alllllta, GI. ., ;'............ P 588 
$kJdJH Inc., River Ai, Port Jenis, II. Y. .,................ p S90 
YIlI E1ectro.ics Inc., 1.18 Central.AIt;, famlalllllle, II. Y. •..• P 595 
Walilllll Btclrlllics, Inc., 4133 Welt 53nI St, Cblllll, III. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Abalon Precision Mfg. Corp., 540 Casanovw St., Bronx; N. Y. 
Abtronics, Inc., Box 712).Livefl1l1ll:e, Cal~; 
Ace Pla,tic Inds., Ine.; 99 Dover St., Somervil~, Mass. . 
Algo, 50 Schrleffer St., S. Hackenseck, N. J. 
Alloys Unlimited, Inc., 16661 Ventura Blvd, Enci.no, Cal. 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N. 1. 
Bogen Communications Div., Lear Siegler, Inc., Box SOO, Paramus, N. 1. 
Boonton Molding Co., Inc., 300 Myrtle Ave., .Boonton, N. 1. 
Brooks & Perkins, Inc., 19SO W. Fort St., Detroit, Mich; 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Calabro Unitrack, 8738 West Chester Pike, Upper Darby, Pa. 
California Chassis Co., 5445 E. Century Blwd., LyfIWood; CaIH. 
Components Specialties, Inc" 101 Buffalo Ave., Freeport, N. Y. 
Cook, T. N., Inc., 3520 E. Ftilton St., ColumbllS, Ohio 
Craig Systems Corp., 360 Merrimack St, Lawrence, Mass. 
Custom Metal Prods., 200 Broadway, Garden City Pk., N. Y. 
Davies, H. Molding Co., 4920 W. Bloomingdale Ave., Ch.icaro; Illinois 
EaSeD Industries, Inc., 2121 Rte. lJO, Farmingdale, N. Y. 
Elzee Metal Products Co., Inc., 775 39th St, BrooklYn, N. Y. 
Environmental Container Systems, Box ~7, Union City, Cal~. 
Erie Artisen Corp., 11400 Medi$On 'Ave., Cleveland, Ohio 
Eugene Enginllring Co., Inc., SO Chl!l'th St., ROckland, MaSSi 
.Extrudonics Inc., 1002 Jersey Ave., New BrunSilick, N. J. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Franklin Fibre·Lamit" Corp., 901·905 East 13th St, Wilmington, Del. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Goldsman, Inc., 1328-34 N. 4th St, Philadelphia, Pa. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont Can. 
Heeger, Inc.,729 Ceres Ave., Los Angeles, Cam; 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Holpack Corp., S075 Collman Ave., Philadelp9ia, Pa. 
Keystone Elctrns. Corp., 49 Blllker St., New YOl'k, N, Y. 
Kinetron Corp., 1416 Roller Rd., A$bury Pari!, N. J. 
MeH·Wood Corp., 6755 West 65th St., .. Chicago, III. 
Metal·Craft, Inc., Box 296, Wayne, N. 1. 
Metal Works, Inc., 9th & Jefferson, flermann, Mo.' 
Middletown Mfg. Co" 27 Slack St., Middletown, Conn. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Muckle Mfg. Co., 334 Medford, Owatonna, Minn. 
New·Berg Leather Prod. CO:, Inc., 61 Grllnpoint Ave., Bklyn, N. Y. 
REF DynamiCS, 393 Jeri~ho lpke., Mineola, N. Y. 
Riester & lbesmacher Co" .1526 West 25th St., Cleveland,Ohio 
Simco Leather Co.,lne., 1800 Daisy, St., Cha~nooga, TeM. 
South Shore Metal Prods .. Inc., 88·90 Allen Blvd .. Fa;millidale, N. Y. 
Spaulding Fibre Co., Inc., 310 Wheeler S!., Tonawanda, N. Y. 
Spring City EleCtrical Mfg. Co" Hall & Main Sts., Spring City, Pa. 
Stahlin Brothers, Inc., SOD Maple Sj" Belding, Mich. 
Staver Co., Inc., The, 41 No •. $axo.n Ave., Bay Shore, N. Y. 
$lckle Corp., Suckle & National Hwys., Pennseuken, N. J. 
TA Mfg. Corp., 4625 Alger St., Los Angeles, Calif.. . 
Taffet Electronics, Inc., ~.QI Brooklyn.Queens Expwy.,W .. Woodside, N. Y. 
Warwick Products Co., 7909 Rocksi~ Rd., .Independence, Ohio 
Watson MIg. Co."lne., 800 Taylor St, Jamestown,N. Y. 
White E1ectromagnetics, Inc., 65.6 Lotstrand La,,'ilbckville, MIl. 
Whitman SoIddle Mfg .. lnstr. Case Div'l 1725 Powers St., CinCinnati, O. 
Zero MIg. Co., 1121 Chestnut st., BUro.ank, Cain. ' . 

CASES, EQUIPMENT, INSTRUMENT, METER 
(STATIONARY) .'. . 

AIoCI Englnlerinl C •. , 7333 W. AInslie St, Chicago, III. 
American AJullilllllll Co., 2~.Shalield St, Dlpt EEM, Moullliinside; II. I. 

. .'. . P 575 
Adtecfl Clip., I3D Llllclia st,'BrlPtol, Mass. .•....•..••..• P 1285 
Bvce,. Stamping Ct.,.555 Marion Rd., Columbus, Ohlll . • • . • . . p 1169 
Calltroo CIlIp., 1051 W. Grand An., Chlcall', m. . . . . . . . . . . . . . P sn 
E·Trenies, 5801 Nobll Ave, VIII~IIJS, Calif. • .•..... ,....... p. 1923 
Bactrlnlc EnclosUres, IIC, ~t.s. AvlatlanBIvd. EJ Sellndo, Cal. p' 579 
FDI'lIica·MItaI ProduetsC •• Inc., C!lPoratian WIY, Dept. M. Medioni, Mass. . 

. Ja. Hamori IIfI. C •• , Ine., 41:zJ 3&t/I st. ling Island City, N •. Y.' 
M M Elem.nic Enclosures, Inc., 111 Bloomingdale Ad., ~lcIIsvlJla, N. Y. 

p S84 
Scleltific.Atlalllllnc., Bbx 13654, Atlanta, Gao' ...... ,. I ..•.. : ,p . S88 
SllydJIIIInc.;IIi1Jr,R4., .. ~ IlIYi!, II. Y. :................. P S90 
Teclnnar Corp., 2232 S. CoInlr Ave, 'las AlIIIII, Clfif. . ..... R· 592 
Vecler BectroJIlc C •• Inc" 12460 GIId.IoII,.Ave. 'Sylmar, Cal ... "p.S93 
Wyco MltaiPredUC!s. 6914 Beck Ave, N.HIII_d. Calif •. 
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A & M Instrument, Inc., ComplUnity Dr., Great. N. ecil, N .• Y. 
Abalon Precision MIg. Cori1\, 540 Casanova St, Bronx, N. Y •. 
Abtronics, Ine., Box 712, Livermor~, Calff. '., .. 
Adalet Mfg. Co" 480{WestI?OIh St, CI~vel,nd, O~io 
Aimes Inds., Inc., Box 13', Locl!port, III.. , 
Alga, 50 SchriefferSt, S. Hackensack, N. J..., ' .. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Enci"\!, Cat 
Analogic Co., 296 Newton St., Waltham, Mass. ., , 
APlilied Design Co,ine., 2461 Sherkian Dr., TOna\Ya~da, N. Y •. 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N. 1. .', 
Baltic Metal Products Co.,120 Sutton St.; Brooklyn, N.Y. 
8lickman, S., Inc., 201 GregolY Ave., Weehaw,ken; N. J, 
Brooks & I'e!k~s, Inc., 1950 W. Fort St., Qetroi~ Mic:h. 
Bud Radio, Inc., 4605 East 355t11 St., WiliouglJliy,.Ohio , .. 
Cal~ornia Chassis Co., 5445 E. Centur; B1.vd, ~ynwo.d, .calif. 
Cambridge Pattern Works, Inc., 55 First St, Cambridge, IIIass •. 
Cook, T. N., Inc., 3520 E .. Julloll St., Columbus, Ohio 
Craig Systems Corp., 360 Merriinack St., Lawrence, Mass. " 
Custom Metal Prods., 200 Broadway, Garden!City Pk., N. Y. 
Danex Corp., 60 Tomlinson Rd., Huntingdon Valley, P8. 
Daniels, C. R., Inc., ilaniels, M~. 
Eizee Metal Produets Co., Inc" 775 39th St., Brooklyn, N. Y. 
£pic, Inc., ISO Nassau St., New York, N. Y. 
Erie Artisan Corp., il400 Madison Ave., Cleveland, Ohio 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Extrudonics Inc., 1002 Jersey Ave., New Brunswicil, N. 1. 
Feiner, P. & Sons, Inc., 522 West 45 St., New Yorl<, N. Y. 
Franklin Fibre~itex Corp., 901·905 East 13th St" Wilmington, Del.. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Heeger, Inc., 729 Ceres Ave., Los Angeles, Calif. 
Honeywell, Apparatus Cont Div., 2701 Fourth Ave., S., Minneapolis, Milln. 
Hughes·TreHler Mfg. Corp., 300 E!Jdo Blvd., Garden City, N. Y. 
Ingersoll Products, 1000 West 120th St, Chicago, III. 
Keystone E1ctrns. Corp., 49 Blllker St., New Yo,~ N. Y. 
Kinetron Corp., 1416 Roller Rd., Asbury Parl<,~. J. . 
Mid-West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Mirro Aluminum Co., Manitowoc, Wisc. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Muckle Mfg. Co., 334 Medford, Owatonna, Minn. 
REf Dynamics, 393 Jericho Tpke., Mineola, N. Y. 
Riester & Thesmacher Co., 152? West 25t11 St., Cleveland, Ohio 
Spring City Electrical Mfg. Co:, Hall & Main Sts., Spring City, Pa. 
Stahlin Brothers, Inc., 500 Maple St, Belding, Mkh. 
Sturdilite, Plainwell, Micfl. 
Suckle Corp.; Suckle & National Hwys., Pennseuken, N. J. 
TA Mfg. Corp., 4625:A1ger St., los Angeles, Cam. 
Taffet Electronics, Inc., 27.QI Brooklyn-Queens Expwy., W., Woodside, N. Y. 
Warwick Products Co., 7909 Rockside Rd" Independence, Ohio 
Welex Bectronlcs, Box 986, Silver Spring, Md .. 
York Metal Prods:, Inc., 34-20 12th SI., Long Island City, N. Y. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cal~. . 

CASES, RELAY-SEE CANS, RELAY 

CASES. SEMICONDUCTOR-SEI! CANS. 
SEMiCONDUCTOR . 

CASES, SHIELDED-SEE CONTAINERS, 
SHIELDED ( ;. 

CASES, TRANSIT-SEE T~NSITCASES 

CASTINGS-SEE METAL. PARTS, CAST 

CATHODE·RAY READOUT TUBES-SEE 
TUBES. READOUT 

CATV SYSTEMS & EQUIPMENT 
AIL Inc., p.o. Bos 552; Lansdale, PI. . 
C.car Bectr.nics Inc., &0 De ... 1 Rd., State Colleae, Pa. 
ethu Beclnlnics 11c., Box 823, San JlI .... Cain. 
IFD BeC'lronics Co, 1484 82nd St, Brooklyn, N. Y. 
RIM Controls 011., Essellnfl. Inc, 131 Godfrey, LIIIRSJllrt, Ind. 
ScIeIItifIC-AtInta 11IIi., 80113854, Allallll;, Ga. 
Tuscan Corp., 2448 N. Sha_eJand Ave" 1111111 •• 111, Inll. 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
Ameco, Inc., -Box 13741, Phoenix, Ariz., 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Benco Telev~ion Assoc., 27 Taber Rd., ROldale, Ont., Can.' 
Blonder·Tongue Labs Inc., 9 Alling St, Newark, N. J. 
Brown Engrg. Co., Ine., Researc~ Pari<, Huntsville, Ala. 
Canoga Electronics Corp. 8966 Comanche, Chatsworth, Calif. 
Coniac Div., 600 N. RimsdaleAve., CoVinp, Calif. ' 
Copperweld Steel Co., Wire & Cable Div.; Glassport, Pa. 
Craig Corp., 2302 East 15th St., los Angeles, Cai~. . 
Delta Elctrn~ Ltd., 70 Ronson Dr., Rexdale, Ont., Can. 
Denson EleCtroniCS Corp., P.O. Box 122, Rockville, Conn. 
,Electronics Homes Co., 200 Claremont Ave:, New Yorl<, N. Y. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Md. 
Essex International, E1et!n. Sys., Mt. VernOn.Rd., Evansville, Ind. 
International Microwave Corp., 33 RiVer Rd., Cos Cob, Conn. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Juteo, Inc., 122 East 162nd St., .Gardena, Calif. 
Kaiser Catv, Box .97?8, Phoenix, Arit 
Kalart Co., Ine., Hultenius St./ Plainville, Conn. . '. :. . 
Lear Siegler, Inc, Eletrn.lnstr. Div.,114 N. Brookhurst.,St.,·Anaheim, Cal. , 
Maspro Co.,lnc., Asada, Nissln, Nagoya·Shigai, Japan. ' 
Microwave. Assoc~, Inc.( Northwesllnd. Park, Burlington, Mass. -
RF Systems, Inc., 155.Kmg St., Cohasset, Mass. :', 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, ,Mas~. ." , 
. Rohde & Schwarz Sales Ca., 1.11 L,xington .Ave,; Pa~i~,·N. 1. ' 
Shibaden Corp; of America , 58-25 Brooklyn.Queens EJpwy.,.\Voodside, N. Y, 
Superior Continental Corp.; Box 489, Hickory, N. G. . . _ 
Sylvania Elec. Prod., Inc., ·Comm. Elctrns. Div., Burlington Rd., BedfQrll, Mas~ 
Tape-Athon Corp., 523 S. Hindry Ave., Inglewood, Cal~ •. 
Technical Appliance Corp., One· Taco St, Sher~e, N, Y. 

Technical Material Corp., Box 142, Mamaronecll, N. Y. 
TransvacEiectronics, 270 Newtown Rd., Plainviiw, N. Y. 
Wavetek, Indiana Inc., 3000 Shelby St" Indianapoljs,.lnd, 
Workman Electronic Prods., Inc., .Box 3828, Sarasota, ria .. 

CAVITIES. MICROWAVE. . 
Dnatls MIcrowm Co" RaDroad Pf.,·.Mamal1!neck, N. Y. .•..•• P1658 
frequetlcy Engineering lallI, P.D.BDX 527, FariaJagdale, N. I. , ,.; 

I General Bectlic Co, EIctm,.CJllllp. Sales Oper., 1 River Rd., ScbelOClady,./I. Y. 
LEL Dlv. Varian, 75Am. St, Copiague, N. y. ..' '.' 

, Mlcrowave Cavity LaII~ lac., 10 .N. Beach Ave., La Grang.;JII. " P ,1686 
",; Nippu Ble. New YOIt Inc, 200 Part Avi., NawYor~N.Y. .' . 

PlflCflester IDII!'. Corp., U4 WilkiDs.Ave.; Port Chuter, N. Y •.. ,P 1691 
Prellier MlcrOWlve CIlIp., 35 N,. Broad St., PGrt CheSler, N. Y.· p 1691 
SCillliftc-Alianta _e.,Boal3654,AtIa~.GI." '. '. 
A!rborne Instruments~aIJ,~' Oiv •• CUtier-liamil mer,.!nc.,. Deer Park, N. Y ... 

'Aircom, Inc., Rle. 16IY, Union, N. H.. . . . . 
Airtron Div., Litton Industries, 200 e:,HilnoverA'le., Morris Plains, N. J. 
Alpha SCientific, Inc., 460 Roland .WiY, oakland, Calif: "'. . 
Applied Microwave Lab, l.c.,Andover·S~, Andover, Mass. 
Astrolab, Inc., 4 McCandlesS St, Linden, .N. 1. . .' .: .. 
Beckman Instrs., Inc., Elclr.,lnstrs. Div.,.2200Wright Ave;, RiihmonQ, Calif 
Coax Devices, 1nc.,.Box2J4.EEM, Chelsea, MasS. 
Collill$ Radio Co., Dallas, Texas 
Diamond Antenna & Microwave Corp., 35 Rim St, Winchester, Mass. 
Dittmore.freimuth Corp., 2517 E. "olWich St., Milwaukll; W'ISC. 
E1ectro-Mechanks Co., Box 1546, Austin, Tex.. . 
English Electric Valve Co., ltd., Chelmsford; Essex, Eng. 
GAF Corp., 140 West 51 St, IIelv York, N. Y. . 
Herley Ind~, Inc., 175 Eileen Way,SYOS$et,N, Y. 
KevlIn Mfg. ~o., 26 Conn St., Woburn, ~ss. 
MC~ Corp., 1307 S. Myrtle Ave" Monrovia, Calif. 
Maury Microwave Corp., 8610 Helm~ Ave., Cucamonga, Calif. 
Metcom, Inc., 76 LalayeHe St., Salem, Mass. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Mkrodot Inc., 220 Pasadena Ave., S. Pasadena,. Cal. 
Microlab/FXR, 10 Microlab Rd., LlvingstofJ, N. J. '. 
Micromega, 4134 Del Rey Ave., Venice, Cam... . . .' 
.Microwave Assocs., Inc., Northwest Ind. Pa,k, . .Burlington, Mass •. 
Microwave Dev. Labs. Inc., 87 ,Cresent ~d., Needham Hgts., Mass. 
Microwave Div., Sanders AssoeS., Inc., (edge 8\., .flashua, N. H. 
Microwave Filter Co., Inc., 135 W. Manlius St.,.E'asISYracuse, N. Y. 
Omega Labs., 1nc., .. HaverlUll St, Rowley,/llass. 
PRO Electronics, Inc., 1200 ProSJ1ect Ave., Westbury, N . .Y. 
Pabst Engrg. EtIP!. Co., Inc., 676 Pen~sylvani! A'I8., .Elilabeth, N. 1. 
Polarad Elctrns. Instr., 34-02 Queens· Blvd., Lang Island ,City, N .. r. 
RFO Inc., lSOI W. Cass St., Tampa, Fla. • .. , . 
RCA, Defense Elctrn. Prods., Marne Hwy., Morrislown, If J. 
Reeve Elctrns., Inc., SOHEM·W. lake St., Chicago, III. 
Syncor Prods. Co., Inc., 44 Eastern Ave:, Malden, M!Ss. 
Varian Assocs., 6ll Hansen Way, Palo Alto, Calif. . 
Zeta labs., Inc., 616 National Ave., Mountain Vi"". CaIW. 

CELLS, ELECTROLYTIC (E·CELLS), TIMING-SEE 
TIMERS. ELECTROLYTIC CELL 

CELLS. FUEL-SEE FUEL CEL~S 

CELLS, KERR.. I 
Dell Optics Co., InC .. 9226 Kennedy Blvd., North Bergen, N. 1. . [ 
Kappa Scientijic Corp., 5780 Thornwood 0,., Goleta, Calif. i 
Korad Dept., Elctrns. Div., 2520 Colorado Ave., Santa Monica, Cal~. 
Mithras Div., Sanders Assocs.; Inc., 701 Concord Ave., Cambridge, ·Mass. 
Thermal American Fused Quartz Co., ' 
. Rle. 202 & Change Br!dge Rd., Montville, tU. 

CELLS. LOAD . 
BLH Electronics Inc., 42 Fourth Aie., Waltham, Mass. 
Beckman Instrs., Inc., Elctrn. Instrs. Di •. , 2200 Wright A ••. , Richmond, Calif. 
Bytrex, Inc., 223 Crescent St., Waltham, MaSS. ' 
C-E E1eclnlnicS, 363 W. Glenside Ave., Glenside, Pa. 
CIIatillon, 1. & Sons, 83·30 Kew Gardens Rd., Kew Gardins; N. Y. 
Dartronic Corp., 2875 Culver Ave., Kettering, Ohio 
Dentronics, Inc., 60 Oak St., Hackensac~ N. 1. 
Dillon, W. C.l Co., Inc., 14620-EP keswick St., Van Nuys, Cal~. 
English Elec. Co., Ltd., English Elee. House Strand, Londoil, W.C. 2, Eng. 
General Transducer Co.) 2~61 Corvin Dr., Santa Clara, Calif. 
Industrial Electronetics Corp., 1363 S. Patlick Dr., Satellite S"cfI, Fla .. 
Kell, George, ltd., 48 lesmill Rd., Don ~ills, Ont., Can. 
KisHerlnstrument Co., 8967 Slieriden Dr., Clarence, N. Y. 
Lebow Assocs., Ine.,2182G Wyoming Ave., Oak Park, Mich. 
Locllheed Electronics Co., 16811 E1.Camino:Real, Houston, Tex. 
Micro·Strain, Inc., Spring City, Pa. 
Philips Electronic Instr., 75/),S.Ful1On Ave., t.1t. VernOn,N. Y. 
Revere Corp. of America, 845. N .. Colony Rd., Wallingford, Conn. 
St.rainsert Co., 24 Summit G~ove.Ave., Bryn Mawr, Pa. 
Thwing·Albert IlI$tr. Co., 10960 Dutton Rd., Philadelphia, Pa. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo" Ohio 
Transducer Controls Corp., 737 N. DodsY/orth, Covina, Calif •. ' 
Transducers, Inc., 11971 E. Rivera Rd., Santa fe Springs, Calif. 
Wesl Coast·Resch. Corp.,.Bo~ 25061, Los Angeles, Calif. . . 
Whittaker Corp., Instr. Sys. DIY., .9601 Canoga Ave., ChatswOrth, Cal. 
Wood, C. N. Mfg. Co., Rte. 332, t, Newtown, Pa. 

CELLS. PHOTOCONDUCTIVE 
AIL Inc., P.D. Boa 552; lIns~le,Pa:' ." 
Claim Beclnlllics, IDe., 1239 Broadway,.New rO/ll,.N. Y. •.... .pln3 
GIIIIfII Electric Co. E1Ctrn.Cimp. Sails Dper., lllftr Rd., ScllelieCtldy,N. Y. 
RCA Eklrn. Cempo .. 1", 415 Seith .5thSt. Harrisan,". I.. . 
Raythl .. Co, Ind. COllljlanents Oplr.,'465 ~lI\re st. Quiitey, .... ss. P I~ 
SipIa IDltrulleots Inc., 17)1 Pead St, 1ITaiII\i1I, MaiL '. . . 
Ullited Detector TechnllDIY, 1132 21st St, SII1ta Manica, Calif. . i> inS 
Yaelec, IDc" 2423 NDrIfI. UIll8~.; Maiylall1l Hgts" Mo. " ... ," ·pln6 
Amperes Bctrn. Corp., Eiectro-Qplieal Devices DiY". . 

Providence Pike, SlatersvHie, R. I.' 
Datasenors C~, 735 Factory. Rd, Ad~ison, I,ll.. .. 
Farmer Ele~tric Produ~~. CO.,lnc., Tech Circle, Natick, Mass. 
Giannini-Voltex; 12140 E. Rivera'Rd.,. Whittier, Calij. . 



Hamamatsu TV C~.ltd., 1126-thino-clw" Hamamalsu City, 
Shizuoka Pref., Japan . 

Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, CaIW. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
International Register Co., 4700 W. Montrose Ave., Chicago, III. 
lGM Electronics, Inc., 4304 La Branch St., Houston, Tex. 
Monsanto-Bctrn. Special Prods" 10131 Bubb Rd" Cupertino, Calif. 
Mori Physics & Chemistry lab. Co. ltd., 

205 TOluka·machi, TOIUks-ku, Yokohama, japan 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
National Semiconductors, ltd., 2150 Ward St., Montreal, P. Q., Can. 
Pioneer [Iec. & Res. Corp., 743 Circle Ave., Forest Pk., III. 

/Plessey, Inc., 170 Finn Ct, Farmingdale, N. Y. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 

CELLS. PHOTOEMIS5IVE-ALSO·. SEE 
TUBES. PHOTOMULTIPLIER 

RCA Elctrn. COl1lponents, 415 Soulb 5th St. 1Im1"., N. I. 
Abtronics, Inc., Box 712, livermore, Calif. 
Calvert Electronics, Inc., 220 Easl 23rd St., New York, N. Y. 
Cetron Elctrn. Corp., 715 Hamnton St., Geneva, III. 
Oatasenors Co" 735 Factorv Rd., Addison, III. 
Hamamatsu TV Co. ltd., 1126-Chino·cho" Hamamatsu City, 

Shizuoka Pref., Japan 
Mitbras DiU., Sanders Assocs., Inc.; 701 Concord Ave., Cambridge, Mass. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Plwtomation, Inc., 280 Polaris Ave., Mountain View, Cain. 
Plessey, Inc., 170 Finn Ct .. Farmingdale, N. Y. 

, CELLS. PHOTOVOLTAIC 
, AEL Inc., P.O. BOI 552, lansdale, Pa. 

Cenllalab E1ctrn., DiY., 5751 N. Green Bay Ave., Milwaukee, Wile, 
Internaticeal Rectltier, 233 Kansas St, EI Sell1lllde, CIIH. p2530,2531 
Sensor Technology, Inc., 7118 Gerald Ave., Yan NoYl, Calif. .•. p 1774 
UnHed Dellctar TechnlllGB, 1732 21st St, Santa MOIIca, Calft. P 1715 
Vactec, Inc., 2423 North line BIYd., Marylin. 1iJIS" Ma. .. . . . •. P 1776 
Allis, louis Co., Diu. Litton Inds., 427 E. StewartSt, Milwaukee, Wisc. 
Cintra Physics International Co., 440 logue Ave., Mt View, Cain. 
el"ite Corp., Elclin. Res. Div., 540 East 105th 51., Cleveland, Ohio 
Dalasenors Co., 735 Factory Rd., Addison, III. • 
Electro·Nuciear lab~, Inc., 115 Independence Dr., Menlo Park, Calif. 
Ferranti ltd., Hallinwood, Lancs., Eng. 
Harshaw Chemical Co., 1945 £ 97th St, Cleveland, Ohio 
Heliot.k, 12~ Gladstone Ave., Sylmar, Calif. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
lockheed Electronics Co., Route 22, Watchung, N. I. 
Monsanto-Elctrn. SpeCial Prods., 10131 Bubb Rd., Cupertino. Cain. 
Mori Physics & Chemistty lab. Co. ltd., 

205 Tozuka·machi, TOluka·ku, Yokohama, Japan 
National Semiconductors, ltd., 2150 Ward 51., Montreal, P. a., Can. 
Phoenix Precision Instr. Co., Inc., 3803 Nortb 5 st., Philadelphia, Pa. 
Photo,olt Corp., 1115 BrOlldway, New York, N. Y. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
RCA, DefenseElctrn. Prods., Marne Hwy., MOrristown, N, J. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 
Weston Instrs. Diu., Weston Instr. Inc., 614 Frelinghuysen Ave., 

. ' Newark, N. J. 

CELLS, SOLAR-SEE CELLS. PHOTOVOLTAIC 

CEMENTS-SEE ADHESIVES 

CENTRIFUGES-ALSO SEE SIMULATORS. 
MOTION . 

EM.·Hatboro, E. County Une Rd., Halblro, PI. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Beckman, Clinical Inslls. Oper., 25D0 Harbor Blvd., Fullerton, Cal. 
Beckman Instruments, Inc., Spinco Div., 1117 California Ave., Palo Alta, Calif. 
Central Scientific Co .. 2600 S. Kastner Ave., Chicago, III. 
Custom Scientific Instruments, Inc., Box A, Whippany, N. J. 
Fisher Scientific Co., 711 Forbes Ave., Pittsburgh, Pa. 
Goerl Optical Co., Inc., 301 Alpha Dr., Pittsburgh, Pa. 
lab·line Instrs., Inc., lab·line Plaza, Melrose Park, III. 
MSE, Inc., 811 Sharon Dr., Westlake, Ohio 
Pennsalt Chemicals Corp., lquip. Diu .• Sharpie, 

955 Mearns Rd., Warminster, Pa. 
Precision Scientific Co., 3737 W. Cortland St, Chicago, III. 
Sequ.ntiallnformation Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Trio-Tech, Inc. of Calif., 2435 N. Naomi st., Burbank, Calif. 
Weston Inslrs. Div., Weslon Instr. Inc., 614 Frellnghuysen Ave., 

Newark, N. J. , 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

CERAMIC RESONATORS. 
American Feldlluehlf Corp., Box 2180, IleUreok, Cona, 
AlDjlerex ElclllL Corp., Componlnt DII., 35 Hoflul Ave.. HaupPIIIP, N. y, 
Basic Ceramics Inc., 221 Stventb A"., Hawtborae, .. I. ..••.• P.1 577 
CI,,"' Corp., Piezoelectric .DII., 232 Forb .. Rd" Bedftlnl, Ohio 
Murata MIg. Co., NapOD, Kyoto. laplR . 
Crystal Optic Research, Inc., 1360 N. Main St, Ann Arbor, Mich. ' 
E. B. l.Co., 78 Tolland St., R., E. Hartford, Conn. 

CERAMICS-SEE INSULATION PARTS. 
CERAMIC 

CHAMIERS.· ACOUSTICAL TEST. HIGH·· 
INTENSITY. NOISE· . 

Emerson & Cuming, Inc., 8fi9 Washington st., Canton, Ma$s, 
Environmental Engineering Div., 22S West 2nd st., 'Bethlehem, Pa. 
Flame Researchylnc" Box 10502, Pittsburgh, Pa. 
General Acouslics Corp., 12248 santa Monica Blvd" los AnJ81es. Cain. 
Ho!pack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Hughes Aircraft Co., Grouhd Sys. Group. 1901 Malvern St, fullerton, Cal. 
lectro Magnetics Inc., 6056 W. Jefferson Blvd. los Ahgeles, Cal. 
lindsay Structure, 1360 Edgar St, Evansville, Ind. 
ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
Ray Proof Corp., Keeler Ave. Norwalk, Conn. 
Wjle labs., 128 Maryland St, EI Segundo, Calif. 

CHAMBERS. ALTITUDE 
Associated Testinllabll'8lolits IIIC., 200 Route 46, Wayne, N. I. 
GllI1IOr Corp., Box 70, MaIIIsw, VI. 
KI.de, Waller r. Ca., Inc., 875 MaIn St. Belleville, N. I. 
aeronautical Div., 4DO Enterprise st., Bryan, Ohio 
Aireco Inc., 1660 N.E. 191st St., N. Miami Beach, Aa. 
american Research Corp., Route 6 & New Britain Ave., Farmington, Conn. 
Anchor Specialty Mig. Co., 300 Hollister Rd., Teterboro, N. J. 
AUas Engineering Corp:, 26 Custer St, W. Hartford, Conn. 
Auto Conllollabs, 5251 W. Imperial Highway, los Angeles, Calif. 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, Cain, 
Bendix Corp., Vacuum DIv., inS Mt. Read Blvd., Rochester, N. Y. 
Cincinnati Sub·Zero Products, Inc., 2612 Gilbert Ave., Cincinnati, Ohio 
Denton Vacuum, Inc., Cherry Hillindi. CIr., Cherry Hill, N. J. 
Develco, Inc., 8 Van Tassel ct, Norwalk, Conn. 
Energy Beams Inc., Mlcroperv, 1141 Ringwood Ave., Haskell, N. J. 
Environmental Engineering Div., 225 West 2nd st" Bethlehem, Pa. 
Environmental Equip. Corp., 369 linden St, Brooklyn, N. Y. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
Hughes Aircraft, Aerospace Gp.; Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., Vacuum Equip., 

2020 Oceanside Blvd., Oceanside, Cain. 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Idea~Aerosmitb, Inc., 1505 E. Fox Farm Rd., Cheyenne, Wyo. 
Kinney Vacuum Co., 3529 Washington St, Boston, Mass. 
Stendard Cabinet Co., Inc., 392 Mlnnisink Rd., Totowa, N. J. 
T·M Vacuum Products, Warrington & Rowland, Riverton, N. J. 
Tenney Engrg., Inc., 1090 Springfield Rd., Union, N. J. 
Thermotron Corp., 937 Washinglon Ave., Holland, Mich. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Webber Mfg. Co., Inc., 8634 BrookYilie Rd., IndianaPoII~ Ind. 

CHAMBERS. ANECHOIC-SEE ANECHOIC 
CHAMBERS 

CHAMBERS. EXPLOSION 
Aireco Inc., 1660 N.E. 191st St, N. Miami Beach, Fla. 
Atlas Engineering Corp., 26 Custer St, W. Hartford, Conn. 
Auto Conllol labs, 5251 W. Imperial Highway, Los Angeles, Calif. 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, Calif. 
Cincinnati Sub·Zero Products, Inc:, 2612 Gilbert Ave., CinCinnati, Ohio 
Environmental Engineering DIv., 225 West 2nd St., Bethlehem, Pa. . 
Environmental Equip. Corp., 369 linden St., Brooklyn, N. Y. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas . 
Hotpack Corp., 5075 Cultman Ave., Philadelphia, Pa. 
Stendard Cabinet Co., Inc., 392 Minnlsink Rd" Totowa, N. J. 
Tenney Engrg., Inc., 1090 Springfield Rd., Union, N. J. 

CHAMBERS. HUMIDITY 
American Inlli, Ca., Inc., B030 Gelllli Ave., Sllvtr Sprlll(, Md. P 1243 
Assoclltdd Testing laboratories I~c., 2GO Route 46, Wayne, .. I, P 1244 
Blue • Eqrg. Ca., 138tb r. Chatbam St., Blae I~and, HI. . . . . .• p 1245 
Kldill, Waller r. Co., Inc. 875 MaIR St, Belleville, N. J. 
Aireco Inc., 1660 N.E. 191st St., N. Miami Beach, Fla. 
American Research Corp., Route 6 & New Britain Ave., FarminRlon, CDnn. 
AUas Engineering Corp., 26 Cusler St., W. Hartford, Conn. 
Atmosphere Control Co., Inc., 5315 Chester Ave., Philadelphia, Pa. 
Auto Conllol labs, 5251 W. Imperial Highway, los Angeles, Calif . 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, Calif. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. J. 
Cala laboralorie~ Inc., 155 Sullivan la., Westbury, N. Y. 
Cambridge Systems Inc., 50 Hunt St, Newton, Mass. 
Cincinnati Sub·Zero Products, Inc., 2612 Gilbert Ave., Cincinnati, Ohio 
Develco, Inc., 8 Van Tassel Ct, Norwalk, Conn. 
EnvirOl1lll8ntal Engineering Div., 22S West 2nd 51., Betb~hem, Pa. 
Environmental Equip. Corp., 369 linden St, Brooklyn, N. Y. 
Holpack Corp., 5075 Collman Ave., Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Hygrodynamlcs, Inc., Dept 1J.24, 949 Selim Rd., Silver Spring, Md. 
Integrated Development 10 Mfg. Co., 510 E. Washinglon, Chagrin Falls, Ohio 
Jersey Technical CDn$IIltants, Box 215, Morristown, N, J. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
lab.f.ine Instrs., I~c., lalH.ine Plaza, Melrose Park, III. 
lindsay Structure, 1360 Edgar'St., Evansville, Ind. 
Monlfordlnstrs. Ltd., 79 lots Rd., Chelsea, london, S.W. 10, Eng. 
Precision Scientific Co., 3731 W. Cortland St., Chicago, III. 
Ramney Inds. Corp .. Box 585, Farmingdale, N. J. 
Stenderd Cabinet Co., Inc., 392 Mlnnlslnk Rd., Totowa, N. J. 
Tenney Engrg., Inc., 1090 Springfield Rd., Union, N. J. 
1hermmn Corp., 937 Washington Ave., Holland, Mich. 
Vestal Modern Design Corp., Vestal PkwY. E., Vestal, N, Y. 
Webber Mig. Co., Inc., 8634 Brookulile Rd., Indlanapoli$, Ind. 
WUI Scientific, Inc.,,39 Russell St, Rochester, N. Y. 

\ 

CHAMBERS. IONI.UTION 
Genrel ElectrIc Co.;ElcIm. COIIp. $lies Oper. 1 RIver Rd. SCHnectady," Y, 
LndIs. 8yr, Inc., 45 W,st45tb St. New York," Y. 
Me., 1IIc., Speciall'roduote Dept., 1778 Arlington Blvd., Falls C~II(Cb, Va, 
Till LUoratorIn, Inc., 2228 ~ AVt., III Anplas, Cal". 
VlclGnellnetr. 01'/.,10101 Waodlaa. Ave. ctmlald, Ohio 
WatIIIP_ Elec. CortI. -. • Matert$. 3 Gateway CII .. Piltsbllflh, PI. 
Welllqlqusl Elec. Carp" Electnalc Tille DIY. I0Il284, Elmira, .. T. 
Cary Insllaments, 2724 So. Peck Rd;, Monrovia, Calff. 
Cooke Vacuum Prods .. lric., 13 MerrlttSt, S:Norwalk, Carin •. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave:, Haskell, N. J. 

. iu., 22SWesl 2nd st, Bethlehem, Pa. 
d., BeMord, Mass.' . 
Park Ave., New York, N. Y. 

Harshaw Chemical Co., 1945E. 97th St., Cleveland, Ohio 
Johnston labs., Inc., 3 Industry la., Cockeysville, Md. 
Norton Co., Vacuum Equip. Dlv., 160 Charlemont'SyK'ewton, Mass; 
Nuclear Corp. 01 America, 2 Richwood PI., Denville, N.J. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Ohmart CorP. 4241 Allendorl Dr., Cincinnati, Ohio 
Reactor Controls Inc., Box 427, Oak Ridge, Tenn. 
Reuter·Stokes, 18530 S. Miles Pkwy., Cleveland, Ohio 

CHAMBERS 

• MAGNmC ENVIRONMENT 
Inc. Box 111, Parkerford, Pa. 

iC'Fllilr'C~;--2ii s. Whisman Rd., Mountain VIew, Calff. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
High Voltage Engrg. Corp., S. Bedford 51., Burlington, Mass. 
lectro Magnetics Inc., 6056 W. Jefferson Blvd., los AlIReles, Cat. 
Undgren, E. A. &.Assoc., 4515-17 N. Ravenswood Ave., Chicago, III. 
Ray Proof Corp., Keeler Ave., Norwalk, Conn. 
Shielding Corp., 345 New Albany Rd., Morristown, N. J. 

CHAMBERS. PRESSURE 
KIdde, Wllter & Co.. Inc., 875 Main St. Belleville, N. I. 
Aeronautical Diy., 4DO Enterprise St., Bryan, Ohio 
Aireco Inc., 1660 N.E. 191st St., N. Miami Beach, Fla. 
American Research Corp., Route 6 & New Britain Ave., Farmlnglon, Conn. 
Atlas Engineering Corp., 26 Custer St., W. Hartford, Conn, 
Auto Control labs. 5251 W. Imperial Highway, Los Angeles, CaIW. 
BTU Engineering Corp., 179 Bear Hili Rd., Wa~ham, Mass. 
Bemca, Inc., 9908 San Fernando Rd., Pacoima, Cain. 
Benthos, Inc., Edgerton Dr., N. Falmouth, Mass. 
Blickman, 5., Inc., 201 Gregory Ave., Weehawken, N. J. 
Cincinnati Sub·Zero Products, Inc., 2612 Gilbert Ave., Cincinnati, Ohio 
Develco, Inc., 8 Van Tassel Ct, NOIWalk, Conn. 
EnergyBeams Inc., Mlcroperv, 1141 Ringwood Ave., Haskell, N. J. 
Environmental Engineering Dlv., 225 West 2nd st., Bethlehem, Pa. 
Hughes Aircraft, Aerospace Gp., Centlnela Ave. & Teale St., Culver CiIY, Cal. 
Hughes Aircraft Co., Ground Sys. Group: 1901 Malvern st., fullerton, cal. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Kahn & Co" Inc., p, O. Box 516, Hartford, Conn. 
Ramney Inds. Corp., Box 585, Farmingdale, N. J. 
Red Point Corp., IDS W. Spazier, Burbank, Calif. 
Reuter·Stokes, 18530 S. Miles Pkwy., Cleveland, Ohio 
Standard Cabinet Co., Inc., 392 Minnislnk Rd., Totowa, N. J. 
Tem-Pres Res. Oil., carborundum Co., 1401 S. Atherton St, 

Stele College, Pa. 
Tenney Engrg., Inc., 1090 Springfield Rd" Union, N. J. 

CHAMBERS. RADIATION 
Genlral Electric Co" E1clln. Comp. $lltrOper.1 RIver Rd., Schenectady, N. Y. 
Torr LaIIoretGrles, tnc., 2228 Cotner Ave., los Anptes, Calft. 
VlctGreen tnstr. Dir. 10101 Waodland Are .. Cleveland, Ollio 
Westinpouse Elec. Corp., Compo r. Materills, 3 Gateway Ctr., Plttsburth, Pa. 
WlSlfllghllll EIec. Carp., E1ectrOlic Tnbe Div., Box 284, Elmira, N. Y. 
Aireco Inc., 1660 N.E: 191st St, N. Miami Beach, Fla. 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. 
Energy Beams Inc., Microperv, 1141 Ringwood Aue., Haskell, N. J. 
Environmental Engineering Ow., 225 West 2nd St., Betblehem, Pa. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft, Aerospaca Gp., Centinela Ave. & Teale st .. Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Kewaunee Scientific Equipment, 4014 Logan St., adrian, Mich. 
Nuclear Corp. 01 America, 2 Richwood PI., Denville, N. J. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. ' 
Ray Prool Corp., Keeler Ave., Norwalk, Conn. 
Reuter-8tokes, 18530 S. Miles Pkwy., Cleveland, Ohio 

CHAMBERS. SALT.SPRAY 
Associated Tlsting labDretGrieslnc., 200 Raute 46, Wayne, N. I. 
Aireco Inc., 1660 N.E. 191st st., N. Miami Beach, Aa. 
Auto Control labs, 5251 W. Imperial Highway, los Angeles, Calif. 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, Calif. 
Develeo, Inc., 8 Van Tassel Ct., Norwalk, Conn. 
Environmental Engineering Div., 225 West 2nd St .. Bethlehem, Pa. 
Environmental Equip. Corp., 369 linden st, Brooklyn, N. Y. 
Hughes Aircraft, Aerospace 1l(I., Cenlinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Gro~. 1901 Malvern St, Fullerton, Cal. 
Stendard Cabinet Co., Inc., 392 Minnlsink Rd., Totowa, N. J. 
Tenney Engrg., Inc., 1090 Springfield Rd., Union, N. J. 

CHAMBERS. SAND & DUST 
Klddl, :Nalter & Ce., Inc., 815 Main St, BeUesille, N. J. 
Aireco Inc., 1660 N.E. 191st St., N. Miami Beach, Fla. 
American Research Corp., Route 6 & New Britain Ave., FarminRlon, Conn. 
AUas Engineering Corp., 26 Custer st., W. Hartford, Conn. 
Auto Control labs, 5251 W. Imperial Highway, Los Angeles, Calif. 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, cain. , 
Environmental Engineering Diu., 225 West 2nd St, Bethlehem, Pa. 
Environmental Equip. Corp., 369 Linden St., Brooklyn, N. Y. 
Hughes Aircraft, Aerospace 1l(I., Centinela Ave. & Teale St., Culver CHy, Cal: 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern st., Fullerton, Cal. 
MaHhews Research, Inc., 4306 Wheeler Ave., Alexandria, Va, 
Stendard Cabinet Co., Inc., 392 Minnislnk Rd., Totowa, N. J. 
Tenney Engrg., Inc., 1090 Springfield Rd., Unioil, N. J. 

CHAMBERS. SPACE SIMULATION
SEE SOLAR SIMULATORS 

CHAMBERS. SUNSHINE 
Aireco Inc., 1660 N.E. 191st St., N. Miami Beach, Aa. 
American Research Corp., Route 6 10 New Britain Ave" FarminRlon, Conn. 
AHentlc Ultraviolet Corp., 24-10 40 Ave., long ~Iand CHy, N. Y. 
AHas Engineering Corp., 26 Custer st." W. ·Hartford, Conn. 
Auto Control labs, 5251 W. Imperial Highway, los Angeles, CalW. 
Bemca, Inc., 9908 San Fernando Rd., Paco.ima. Calif. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. I. 
Environmental Engineering Div., 225 W~I2nd St, Bethlehem, Pa. 
Hotpack Corp., 5075 CoHman Ave .. Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Cenffnela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys.ljroup. 1901 MalvernSt, fullerton, Cal. 
Standard Cabinet Co., Inc" 392 MlnnIsink Rd., T., N. J. 
Tenney Engrg., Inc., 1090 Springfield Rd., Union, N. J. 
Webber Mig. Co., Inc., 8634 Brookville Rd., Indianapolis, Ind. 

eem/1969 



CHAMBERS. (Coot'll) 

CttAMBERS.!!1: PERATURE'. '." , 
bIerItan lui. r. Co.. I :. 8030 GIftIII:.' • AII •• SilYiI. Spring, lid. p 1243 
ImcIatetI Testing aratOrlls Inc •• 208 11l1li 46.. Wayllt, II. J. P 1244 

,11111_ Co.. 1:\81111 Chllball St. Blullslantl. HI. .• . . .• P 1245\ 
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Unllran, 1824 N. Fils! St, Garland, Texas .',., .. ,., .,., ... , P ,2132 
Wanlass fJectrlc Co •• 2175 S. Grand Av ••• Santa Ana, Cain. 
Ward LennanT, 31 South St .. Mmt Vernon, N. Y. . 
Westera Rese,,' Electronics Inc .• 12438&cll. AVI •• Cfe¥elan., Oblo. 

p 155t 
A. C. Electronics Co., 11766 W. Pico Blvd., los Angeles, Calil, 
All ~rican Engrg. Co., Basin Rd., Box 3126, Wilmington, Del. • 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
American Electronics, 'Inc,,: 1MO E. Valencia Dr" Fullerton, Cain, 
~rican Rectifier Corp., 116·15 15th AVB., College Point, N. Y. 
Applied Elctms.Corp, of N. J., Box 43, Metuchen, N. J. 

. Aristo-Craft D~tinctiYe Miniatures, 314 Fifth Ave" New York, N: y, 
Automatic Switch Co., 50.56 Hanover Rd., Rorham Park, N. J. 
Aviation Elee., ltd., 200 Laurentien Blvd., Montreal, Que., Can. 
a.W Manuiacturers, Inc .•. 721 N, Websler St., Kokomo.lnd. 
Barnes & Reinecke Inc" 351 E, Ohio St., C~icago, III. 
Barside Elctrns .• lnc., 1598 linQbgreh. SlQCkton, Cain. 
Bergen labS., Inc., 60 Spruce St., Paterson, N. J. , 
Bullock Magneties Corp., 2S05 Metropolitan PI., Pomona, CalH, 
C & 0 Batteries, Washington & Cherry.Sts., Cons~ohocken, Pa. 
CMower Corp., 140 llansas St" Ef Segundo, Calrf.· . • 
Canadian Resch. Inst.. 85 Curlew Dr" Don Mills. Ont., Can. 
Central Scientific Co., 2600 S, Kostner Ave., Chicago, IIr. 
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Globe·Union Inc., 5757 N, Green Bay Ave .. MiI~aukee, Wisc. 
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Aimes Inds., Inc., Box 73, lockport, III. 
A1go, 50 Schrleffer St., S. Hackensack, N. J. 
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8fC·Bernard Franklin Co., Inc., 4045 Torresdale Ave., Pfliladelphia, Pa. 
B & P Pr~cislon Sheet Metal Fabricators, 709 E. Nielda St, W. Chester, Pa. 
Baltic Metal Products CO.,120 Sutton SI., Brooklyn, N. Y. 
Barnes Engineering Co., 3011 S. Halladay St., Santa Ana, Calif. 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Ohio 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Binary Elctrns. 01 Calif., 1429 N. State College Blvd., Anaheim, Cain. 
Birtcher Corp., P.O. Box 0, Monterey Park, Cain. 
Bossert Mfg. Co., 1030 Oswego st., Utica, N. Y. 
Brooks & Perkins, Inc., 1950 W. fort St:, DetrOit, Mich. 
Bud Radio, Inc., 4605 East 355th st., Willoughby, Ohio 
California Chassis Co., 5445 E. Century Blvd., Lynwood, Calif. 
Circuit Structures Lab., 3200 N. San Fernando Blvd., Burbank, Cain. 
Cook, T. N., Inc.,3520 E. Fulton St, Columbus, Ohio 
Custom Metal Prods., 200 Broadway, Garden City Pk., N. Y. 
Danro Metal Products, Inc., 24020 Detroit Rd., Westlake, OhiG 
Dlttmore-l'reimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Donnelly Manulacturing Co., P. O. Bo< 71, Waijham, Mass. 
EJjay Corp., 9062 Old Annapolis Rd., Columb~, Md. 
Elzee Metal Products Co., Inc., 775 39th St, Brooklyn, N. Y. 
Erie ArtIsan Corp., 11400 Madison Ave., Cleveland, Ohio 
Eugene Engineering Co., In~, 50 Church st., Rockland, Mass. 
EXlrudonics Inc., 1002 Jersey Ave., New Brunswick, N. J. 
Fansteellnc, One Tantalum PI., N. Chicago, III. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
GAF Corp .. 140 West 51 SI., New York, N. Y. 
Glar·Ban Corp., 496 Kennedy Rd., Buffalo, N. Y. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Golding Mfg. Co., 90 Porele Ave., N. Arlington, N. J. 
Granite State Machine Co., Inc., 124 Joliette St, Manchester, N. H. 
Gyrotronics, Inc., 3500 Sunset Ave., Asbury Park, N. J. 
HMW Enterprises, Inc., 15 Walnut St, Steelton, Pa. 
Hammond MIg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Heeger, Inc., 729 Ceres Ave., Los Angele~ Calif. 
Holbrook·Merrili Co., 1150 Kifer Rd., Sunnyvale, Calif. 
Hughes-Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
International Energy Conversion, Inc., 430 Kirby St, Garland, Tex. 
Kees, f. D. Mfg. Co., 700 Park Ave., Beatrice, Neb. 
Kinetron Corp., 1416 Roller Rd., Asbury Park,N. J. 
LMB Heeger, Inc., 729 Ceres Ave., Los Angeles, Cain. 
Lynch, R. H. Mfg. Co., 7831 E.Arroyo Dr., S. San Gabriel, Calif. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Meta~Craf~ Inc., Box 296, Wayne, N. 1. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Metalcraft, Inc., Roosevelt Field, Garden City, N. Y. 
Mid-West Metal Products, Inc., 450 E: Donovan Rd., Kansas City, Kans. 
Middletown Mfg. CO.,27 Stack St. .. Middletown, Conn. 
Miller·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
Mobil Elactronics, Inc., Box 1132, Anderson, Ind. 
Muckle Mfg. Co., 334 Medford, Owatonna, Minn. 
Pabst Energ. Eqpt Co., Inc., 676 Pennsylvania Ave., Elizabeth, N. J. 
Par·Metal Products Div., 32·62 49th St, Long Island City,N. Y. 
REF DynamiCS, 393 Jericho Tpke., Mineola, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow Rd, McLean, Va , 
Riester & Thesmacher Co., 1526 West 25th St, Cleveland, Dhio 
Rosemount Engineering Co., 4900 West 7Bth St, Minneapolis, Minn. • 
Rotary Co., Inc., 1746 Dale Rd., Buffalo, N. Y. 
SKG Assoc~tes, Inc., 206 Eustis St., Boston, Mass. 
Sarex Corp., 1001 Roosevelt Ave., Carteret, N. J. 
strandberg Engrg. Labs., Inc., 1001 S. Elm St, Greensboro, N. C. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. J. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Taffet Electronics, Inc., 2Hll Brooklyn.Queens Expwy., W., Woodside, N.Y. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 
THchener, E. H. & Co., 8 Titchener Pl., Binghamton, N. Y. 
Waber E1ectronl~ Inc., 2000 N. Second St., Philadelphia, Pa. 
Waters Conley Co., Inc., 501lst Ave., N.W., Rochester, Minn. 
Watson MIg. Co., Inc., 800 Taylor St, Jamestown; N. Y. 
Welex Electronics, Box 986, Silver Spring, Md. . 
York Metal Prods., Inc., 34-20 12t11 St, Long Island City, N. Y; 
Zero Mig. Co., 1121 Chestnut St., Burnank, CaIH. 

CHta~I\Ll2ESDi"'~IDES. CABINET. 

CHECK·OUT SYSTEMS. AUTOMATIC
SEE TEST EQUIPMENT. AUTOMATIC 
CHECK·OUT 

CHECKERS-SEE ANAL YIERS:TESTERS 

CHEMICALLY MILUD PARTS-SEEMETAL 
PARTS. CHEMICALLY MILLED 

CHEMICALS. ANTI·STATIC-SEE COATINGS. 
ANTI·STATIC 

CHEMICALS. DEGREASING-SEE CLEANERS 
. & SOLVENTS 

CHEMICALS. DEHUMIDIFYING 
Aluminum Co. 01 America, 1628 Alcoa Building, Pittsburgh, Pa. 
Alomergic Chemetals Co., 584 Mineola Ave., Carte Place, N. Y. 
Barium & Chemicals, Inc., P.O. Box 218, Steubenville, Ohio 
Dow Chemical Co., Midland, Mich. 
Merix Chemical Co., 2234 East 75th St., Chicago, III. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Ventron Corp., Congress st., Beverly, Mass. 

CHEMICALS. ELECTROPLATING 
Engelhard Minerals & Chem~als Corp., Engelherd Inds. Di¥., 

231 New lers., RR Ave, Newark, N. I. 
Allied Chemical Corp., Specialty Chemicals Div., BDI 70, Morristown, N. J. 
American Smelting & Refining Co., 120 Broadway, New York, N. Y. 
Arnold Labs, Inc., 7103 Laurel Canyon Blvd., N. Hollywood, Calif. 
Atomergic Chemetals Co., 584 Mineola Ave.; Carle Place, N. Y. 
Baker, J. T. Chemical Co., Phill~sburg, N. J. 
Barco Chemical Products Co., 701·703 S. laSalle, Chicago, III. 
Barium & Chemicals, Inc., P.O. Box 218, Steubenville, OhiG 
City Chemical Corp., 132 West 22 St., New York, N. Y. 
Colonial Alloys Co., Ridge Ave. & Crawford, Philadelphia, PI. 
Conversion Chemical Corp., 210 E. Main St .. Rockville, Conn. 
Dow Chemical Co., Midland, Mich. 
E. I. Dupont De Nemours & Co., Inc., 1007 Merket St., Wilmington, Del. 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Enthone, Inc., Box 1900, New Haven, Conn. 
Fairmount Chemical Co., Inc., 117 Blanchard st. Newark, N. J. 
fidelity Chemical Products Corp., 472 Frelinghuysen Ave., Newark, N. J. 
GAf Corp., 140 West 51 St, New Yor~ N. Y. 
GoldsmHh Div., NatiGnal Lead Co., 900 West 18th St, Chicago, III. 
Hull, R. O. & Co., Inc., 3203 West 71 St, Cleveland, Ohio 
M & T Chemicals,lnc., Sub. American Can Co., Rahway, N. J. 
Mec Dermid, Inc., 526 Huntinpon Ave., Waterbury, Conn. 
Mallinckrodt Chemical Works, 2nd & Mallinckrodt Sts., St Louis, Mo. 
Maroon, Box 68, Washington, W. Va. 
Matthey Bishop, Inc., Malvern, Pa. 
Melaplast Electrochemicals Corp., 915 Westcllester Ave., Bronx, N. Y. 
Nitine, Inc., Rle. 46, Clifton, N. J. 
Oakite Products, Inc., 50 Valley Rd., Berkeley Heights, N. 1. 
Richardson Co., 2640 Lake St., Melrose Pk., III. 
Sel.ftex Corporetion, 75 River Rd., Nutley, N. J. 
Selectrons, Ltd., 116 East 16th St, New Yor~ N. Y. 
Technic, Inc., Bo< 965, Providence, R. I. 
3M Co., 3M Center, St Paul, Minn. 
United Mineral & Chemical Corp., 129 Hudson St, New York, N. Y. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Cain. 
Var·Lac·Old Chemical Co., 666 S. Front St., Elizabeth, N. J. 

CHEMICALS. EPOXY STRIPPING 
MUler·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 

CHEMICALS. ETCHING 
Hunt, Philip A., Cbemicai Corp .. i'alisades Park, N. I. ........ p 70B 
Acton Assoc~, 100 Thompson st., Pittston, Pa. 
Advanced Prods., 1702 Winter st., Ft Wayne,lnd 
A1laco Proda., 130 Wood Rd., Braintree, Mass. 
Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. J. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Am~on Corp., 25 Hartwell Ave., lexington, Mass. 
Amold Labs, Inc., 7103 Laurel Canyon Blvd., N. Hollywood, Calif. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Baker, J. 1. Chemical Co., Phillipsburg, N. J. 
Biggs Co., 1547 14th St., Santa Monica, Calif. 
Braun, H. Tool & Instr. Co., 140 FHth Ave., Hewthorne, N. 1. 
Chemplas~ Inc., 923·150 Dey Rd., Wayne, N. J. 
City Chemical Corp., 132 West 22 St., New York, N. Y. 
Clarkson Labs, Inc., 1450 ferry Ave., Camden, N. 1. 
Colonial Alloys Co., Ridge Ave. & Crawford, Philadelphia, Pa. 
Conversion Chemical Corp., 210 E. Main st., Rockville, Conn. 
Dow Chemical Co., Midland, Mich. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market st., Wilmington, Del. 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Enthone, Inc., Box 1900, New Haven, Conn. 
Fairmount Chemical Co. ·Inc., 117 Blanchard St., Newark, N. J. 
Fldelity Chemical Products Corp., 472 Frelinghuysen Ave., Newark, N. J. 
GAf Corp., 140 West 51 St., New Yor~ N. Y. 
Gates, G. W. & Co., Inc., Hempstead Tpke. & Lucille Ave., Franklin Sq., N. Y. 
GOI'e, W. L & Associate~ Inc., 555 Paper Mill Rd, Newark, Del. 
HUll, R. O. & Co., Inc., 3203 West 71 St., Cleveland, Ohio 
Injectorall Electronics Corp., 4 North ftd., Great Nec~ N. Y. 
Kepro Circuij Sys., Inc.; 363G Scarlet Oak Blvd., St. Louis, Mo. 
Mac Deni1id, Inc., 526 Huntingdon Ave., Waterbury, Conn. 
Mackay, A. D., Inc.; 198 Broadway, New York, N. Y. 
Mallinckrodt Chemical Works, 2nd & Mallinckrodt Sts., St. Louis, Mo. 
Miller.stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
Nitine, Inc., Rte. 46, Clifton, N. J. 
OakHe Products, Inc., 50 Valley Rd., Berkeley Heights, N. J. 
Packaged ReSins Co., 130 Wood Rd., Braintree, Mas~ 
Pennsalt Chemicals Corp., 3 Penn Center, Philadelphia, Pa. 
Phoenix Materials CorP, Box 39, Forbes Road, Pa. 
Selectrons, Ltd., 116 East 16th St., New York, N. Y. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Shipley Co., Inc., 2300 Washington St, Newton, Mass. 

CHEMICALS. FUNGICIDAL-SEE COATINGS~ 
. FUNGICIDAL . 

CHEMICALS. LUMINESCENT . 
R.CA ElctrR. Compoaeats, 415 SoItII 5IfI St., Hmisoi, II. I. 
Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. J. 
Atomergic Chemetals Co., 5B4 Mineola Ave., Carle Place, N. Y. 
Black Light Corp., 5114 Walnut Grove Ave., San Gabriel, Cain •. 
Black Light Prods .. Box 45278, Chicagb,lil. 
Bycoski, Casmir T., Inc., 363 Capitol Ave., Hartlord, Conn, 
Canrad Precision Inds., Inc., 63D fHth Ave., New York, N. Y. 
Cerae, Inc., Box 597, Butler, Wisc. . 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St, Wilmington, Del. 
G. E. Co., Lamp Metals & Comp., 21800 Tungsten Rd., eleveland, Ohio 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y • 

CHOKES. FILTER 
Mallinckrodt Chemical Works, 2nd & Mallinckrodt SIs., SI. Louis, Mo. 
Shannon luminous Matis Co., 7356 Santa Monica Blvd .. Hollvwood. Cal. 
Stroblite Co., Inc., 75 West 45th St., New YOI'k, N. Y. 
U. S. Radium Corp., 170 E. Hanover Ave., Morristown, N. J. 
United Mineral & Chemical Corp., 129 Hudson St, New York, N. Y. 
Var·Lac-Oid Chemlcat Co., 666 S. Front st, Elizabeth, N. J. 

CHEMICALS. METAL STRIPPING 
HUI~ PhWp A., Chtllical Corp., PaUSId .. Pllk, N. I. ........ p 70B 
Advanced Prods., 17112 Winter St, ft. Wayne, Ind. 
Bycoski, Casmir T., Inc., 363 Capitol Ave., Hartford, Conn. 
Clarkson Labs, Inc., 1450 Ferry Ave., Camden, N. J. 
Conversion Chemical Corp., 210 E. Main St., Rockville, Conn. 
Enthone, Inc., Box 1900, New Haven, Conn. 
fidelity Chemical Products Corp., 472 freilnghuysen Ave., Newark, N. J. 
GAF Corp., 140 West 51 St., New York, N. Y. 
Isochem Resins Co., Cook St, Lincoln, R. I. 
Richardson Co., 2640 Lake St., Melrose PII., III. 
Sel·RDI Corporation, 75 River Rd., Nutley, N. J. 

CHEMICALS. PHOTOSENSITIVE 
Hunt PIIWp A, Chlilial C~, Palisatl.1 Park, N. I. ........ P 709 
Iressllk Prlds, lac, 4211 Saw 1111 River Rd., Elmsford, N. Y. 
RCA EIctro. _OHaII, 415 Soutll 5IiI SI., H.rrisln, N. I. 
Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. J. 
AtGmargit Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bycoski, Casmir 1., Inc., 363 Capitol Ave., Hartford, Conn. 
City Chemical Corp., 132 West 22 St., New York, N. Y. 
Dow Chemical Co., Midland, Mich. 
Etchomallc, Inc, Box 444, Waltham, MaSI. 
fairmount Chemical Co., Inc., 117 Blanchard St, Newark, N. J. 
G. E. Co., Lamp Metals & Comp., 21800 Tungsten Rd., Cleveland, Ohio 
Goldsmith Oiv., Natlonel Lead Co., 900 West 18th St, Chicago, III. 
Kepro Circuit Sys., Inc., 363G Scarlet Oak Blvd., St. Louis, Mo. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Mallinckrodt Chamical Works, 2nd & Mallinckrodt SIs., St. Louis, Mo. 
Materials for Elctrns., Inc., 149-32 132nd St., Jamaica, N. Y. 
Miller·Stephenson Cbem. Co., Inc, 16 Sugar Hollow Rd .. Danbury. Conn. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Shipley Co., Inc., 2300 Washington St., Newton, Mass. 
Sylvania E1ectr~ Proda., Inc., Chem. & Metallurgical Dlv., Towanda, Pa. 
Var-Lac-Oid Chemical Co., 666 S. front St, Elizabeth, N. J. 

CHEMICALS. SEMICONDUCTOR 
(PRODUCTION) 

RCA ElctrL CIIIIPlDlAts, 415 Soatll 5tl St, Harrison, N. 1 
Alpha Metals, Inc. 56 Water St, Jersey City, N. J. 
American Potash & Chemical Corp., 3000 West 6th St .. Los AnReles, Cal. 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Pfliladelphia, Pa. 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Cerac, Inc., Box 597, Butler, Wise. 
Etchomat~, Inc., Box 444, Waltham, Mass. 
tsachem Resins Co., Cook St, Lincoln, R. I. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Mallinckrodt Chemical Works, 2nd & Mallinckrodt Sts., St. Louis, Mo. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Var·Lac-Old Chemical Co., 666 S. Front St., Bizabeth, N. J. 

CHEMICALS. WIRE STRIPPING 
AI:me Chemical & insulatlon Co., 166 Chapel St, New Haven, Conn. 
Allied Chemical Corp., Specialty Chemicals Div., Box 70. Morristown, N. J. 
Arnold Labs, Inc., 7103 Laurel Canyon Blvd, N. Hollywood, Calif. 
Clarkson Labs, Inc., 1450 Ferry Ave., Camden, N. J. 
Div~ioJ1 Lead Co., 7742 West 61st PI., Summit, III. 
Dow Chemical Co., Midland, Mich. 
Enthane, Inc., Box 1900, New Haven, Conn. 
Etchomatic, Inc., Box 444~altham, Mass. 
Fidelity Chemical Products corp., 472 Frelinghuysen Ave., Newark, N. 1. 
GAF Corp., 140 West 51 St, New York, N. Y. 
lsachem R~ns Co., Cook St., Uncoln, R. I. 
Mereoo Products Corp., 538 Wallington Ave., Cranston, R. I. 
Methode Electron~ Inc., 7447 W. Wilson Ave., Chicago, III. 
Miller·Stephenson Chern. Co., Inc., 16 Sugar Hollow Rd .. Danbury, Conn. 
Mona Industries, Inc., Paterson, N. J. 
Dakite Product~ Inc., 50 Valley Rd., Berkeley Heights, N. J. 
Starnetics Co., Box 9308, N. Hollywood, CaIH. 

CHESTSET5-SEE HANDSETS. CHESTSETS· & 
OPERATOR SETS 

CHIPS. CAPACITOR-SEE CAPACITORS. CHIP 

CHIPS. Ie-SEE CIRCUITS. INTEGRATED. 
SILICON MONOLITHIC. UNPACKAGED 
CHIPS . 

CHIPS. TRANSISTOR-SEE 
TRANSISTORS. CHIP. UNPACKAGED 

CHOKES. A·F-SEE COILS. A·F 

CHOKES. AIR CORE. DC j 

NWL, lac., Box 455, TreAlln, H. I. .. ........ ,............. P 2868 
Magnavolt Inc., 44 Prospect St., Yonkars, N. Y.. . 

CHOKES. FILTER . 
AIIC Predu~ 8405 Ctllbrldp SI., I1llIII8IPoIts,_ 
American Trens-Clil Clip., 1244 101st Ave., RlcIIIIond Hm, N. Y. 
Arnol. lIagnetlcs Corp. 11264 Playa Ct.. CuiYtr CItY, Cal. •... P 1858 
AIIstron, Inc., 10214 N. Intarregional Hwy., AIIsIiD, TIL 
ttasIII Electric Ca., BOI 269, Hlghlaa', IU. .............. : .. P 2853 
Caddell·BaIDl MfI. Ca. lac., 40 E. 2ItI SI., Mineola, N. Y. . .. P 724, 725 
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CHOKES. FILTER (Cont'dl 

Dale Eleetronic~ Siour Div., Bor180, Yank~n, S. D. 
Delevan Electronics Corp., 270 Quaket8d., East Aurora, N . .Y. 
Genisco TechnolDIY Corp., Components/Genistron Divs., 18435 Susal\3 Rd .• 

Compton, Calif ............................... ' •. ;.. P 1290 
JFD Electronics Co., 1484 62nd St., Brooklyn, N. Y. 
KGS Elctrns., 2029 N. Lincoln Ave., Pasadena, Calif. ......... p 2860 
Magnetic Circun Elements Inc.; 2455 A Garden Rd., Monterey, Cal. 

Microtran Co .• Inc., 145 E. Mineola Ave., Valley' Str .. m, N. Y. 
p 737,.2863 

• Miller, J. W., Co., 5917 South Main St., Los Angeles, Cal. .. p . 738 
NWL, Inc" Box 455, Trenton, N. J. .. ....... , .... , .......... p 2868 
North Electric Co., Electron,tics Oiv., 553, S. Market St, Galion" Ohio, 
Peerless Electrical Prod$.,1515S. Manchester Ave., Anaheim,Cal. 

p2876 
Peschellnstrs., Inc., CapeCoraUnd. Park, Box 847, cape Coral, Fla. , 

Signal Transformer Co .• Inc., 1 Junius St, Brooklyn, N. Y. 
Unned Transformer Co., ISO VarickSI.., New York, N. Y •. 
Unnron, 1624 N. First St, Garland, Texas 

p 2878 
p 2883.2884 

p 2900 

Vanguard Electronics Oiv., 930 W. Hyde Pk. Blvd., Inglewood, Cal. p 751 
AetnHlctrns, Corp" Readington ,Rd" N, Branch,N, J. 
Amplifier Corp. of America, 75 frost St., Westbury, N, Y, 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Bourns, Inc" Box 1398, Romoland, Calif, 
Bullock Magnetics 9orp" 2805 Metropolitan PI" Pomona, Calit 
CP Electronics, Inc" 2851 Southeastern Ave,. Columbus, Ind. 
Cambridge Thermionic Corp., 445 Concord Ave" Cambridge, Mass, 
Central Transformer Co" 850 W, Jackson Blvd., Chicago, III, 
Coil Co, of America, Inc" 221 WaShington St., Northvale:N, J. 
Consolidated Resistance Sales Corp., 44 Prospeet St., Yonkers; N, Y, 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Ditlmore.freimuth Corp., 2517 E; Norwich SI., Milwaukee, Wise. 
Eleetronic Components Corp" 520 I,nterstate Rd" Addison, III. 
Energy Systems, Inc" 3180 Hanover St., Stanford Indl, Pk" Palo Alto, Calif. 
Ferranti ltd" Hollinwood, lanes" Eng. 
ferrodyne Corp" 4240 Glencoe Ave., Venice, Calif. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Goo Space Corp" 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St.,Oneonta, N, Y. 
Knopp, Inc., 1307 66th St., Oakland, Calif. ' 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N, Y. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Pico Elctros" Inc., 316 W, First St., Mt. Vernon, N, Y. 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N, Y. 
Pulse Engineering, Inc." 560 Robert Ave., Santa Clara, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., Lexington, Mass, 
Renco Erctms. Inc" 240·1 Old Country Rd" Hicksville, N. y, 
SKG ASSOCiates, Inc" 206 Eustis St., Boston, Mass. 
Seacor, Inc., 598 Broadway, NorWOOd, N, J. 
Shigoto Industries, Inc., 350 Fifth Ave" New York, N, Y. 
Smallwood, S. G., ltd., 391-397 King SI:, E" Kitchener, Ont., Can. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
TRW Electronics, 1100 Glendon Ave" los Angeles, Calif. 
Triad Distributor Div" 305 N, Briant SI., Huntington, Ind. 
Universal Toroiil Coil Winding, Inc., 1190 Grove St., Irvington, N, J. 
Western Transformer Co" P.O. Box 945, Tijeras, N, Mex, 
y, T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

CHOKES.R·F 
AOC ,Products, 6405 CambridgeSt, Minneapolis, Minn. 
American Trans·Coil Corp" 124-06 101st Ave" Richmond Hill, N. Y. 
Automatic Coil Co., 16 E. 2nd St, Mineota, N, Y. •. p 720 
Collins Radio Co., Newport Beath, Calif. 
Dale Electronics, Siour Div" Box 180, Yankton, S, 0, 
Delevan Electronics Corp" 270 Quaker Rd" East Aurora, N, Y. 
Genisco Technology Corp., Components/Genistron DiYS .• 18435 Susana Rd., 

Compton, Calif. ... .. .. . .. .. .. .. .. .. . .. .. . . .. p 1290 
JFD Electronics Co., 1484 62nd St, Brooklyn, N. Y. 

_ Johnson, E. F" Co, 192310th Ave., S,W., Waseca, Minn. ..,., p 2909 
Magnetic Circun Elements Inc., 2455 A Gard.n Rd., Monterey, Cal, 

p 737.~863 
Millen,James, Mfg. Co. Inc., 150 Exchange St, Malden, Mass. p 740 
Miller, J. W" Co" 5917 South Main St, Los Angeles, Cal. '" p 738 
Ohmite Manufacturing Co., 36,35 Howard St, Skokie, til. 
SlIaileross, E. Preston St, Selma, N, C, 
Stanwyck Winding Div., 131 Walsh Ave" Newburgh, N, y, .. ,.. p 743 
Torotel, Inc., 13402 South 71 Highway, Grandvi.w, Mo. ".". p 746 
United Transformer Co" 150 Varick St., ,New York, N. Y. 
Vanguard Electronics Div" 930 W. Hyde Pk. Blvd" Inglewood, Cal. P' 751 
Var>L Co. Inc" 281 Greenwich Ave., Stamford, Conn. , .. ", p,1714 
Virginia Electronics Co., Inc., 2908 Telestar Ct., Falls Church, Va. 
Ace Coil & Electronics Corp., 916Uncoln Hwy., Metuchen, N, 1. 
Aetna Elctrns. Corp" Readington Rd" N, Branch, N, J. 
Aladdin Electronics, 701 MurfreesbOro Rd" Nashville, Tenn, 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Bouros, Inc., Box 1398, Romoland, Calif, 
Bud Radio, Inc" 4605 East 355th St., Willbughby, Ohio 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif, 
Cambridge Thermionic Corp., 445 ConcQrd Ave" Cambridge, Mass, 
Core-Tronics Inc" 241 N, Day St., Orange, N. 1. 
Delta Coils, 4311 Main St., Philadelphia"Pa, 
Dietz Design Inc., 100 Eleetronics Pkwy" Belton, Mo, 
Ditlmore.freimuth Corp., 2517 [ Nor~i,h St., Milwaukee, Wisc. 
ferranti Ltd., HollinwODd, Lanes,! Eng, 
Gladding·Keystone Corp., 179 River St., Oneonta, N, Y. 
Metro·Tel Corp" 409 Railroad Ave" Westbury, N, y, 
Microwave Assocs" Inc" Northwest Ind. Park, Burlington, Mass, 
Morey Corp" 2659 Wisconsin Ave., Downers Grove, IU, 
National Radio Co" Inc" 37 Wa$hington St.,Melrose,Mass, 
Painton & Co., ltd., Bembridge Dr" Kingsthorpe, Northampton, Eng. 
Precision, Inc., 3415 48 Ave, N"Minneapolis, Minn, 
Pulse Engineering, Inc" 560 Robert Ave" Santa Clara, Calif. 
Redman flctrns, Corp" Box 72, ThompsonVille, Conn. 
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Renco Hctrns. Inc" 240·1 Old Country. Rd., Hicksville, N, Y. 
Seacor, Inc., 598 Broadway, NorwODd, N_ J. 
Shigoto Industries, Inc" 350 fifth Ave" New York, N"Y, 
Smallwood, S, G" Ltd., 391·397 King St., £., Kitchener, Ont., Can, 
Standard Winding Co" 44-61 Johnes St., Newburgh, N,Y. 
Stanford Applied Engineering, 340 Martin Ave" Santa Clara, Calif. 
TDK Electronics Co" Ltd" 14-62 Chome Uchi-kanda, Chiyoda-hu, Tokyo, Japan 
Thermatron Div" Willcox & Gibbs, 1040 Ave: of the Americas, N, y" N, y, 
Wells [Ictrns, Inc" 1701 S, Main St., South 'Bend, Ind, 
Wilco Corp" 4030 West IOthSt., Indianapolis, Ind. 
y, T. & T, Corp" Box 306, Roslyn Hgts., N, Y,. 

CHOKES. SWINGING 
ACDC Electronics Inc., 2919 North Ontario St, Burbank, CaIH, 
ADC Products, 6405 Cambrldp St, Minneapolis, Mino. 
Del Etactronics Corp. 250 E, Sandford Blvd" Mt Vernon, N. Y. 
Delevan Electronics Corp., 2TD Quaker Rd" East Aurora. N, Y. 
Douglas Microwave Co., Railroad Pl., Mamaroneck, N, Y. 
Elgin Electronics, Inc., 2035 W. 12th St, BOI1318, Erie, Pa. " p. 1636 
Freed Transformer Co" Inc" 1195 WeirfieldSt., Brooklyn, N. Y. 
eeniseo Technology Corp" Components/Genistron DiY!" 18435 Susana Rd., 

Compton, Calif, , ...... " ..... " ..... , .. " . " , .. . .. p 1290 
lFO Electronics Co., 1484 62nd St, Brooklyn, N. Y. 
Magnetic Circun Elements Inc., 2455 A Garden Rd., Monterey, Cal, 

p 737,2863 
Microtran Co" Inc., 145 E, Mineola Ave., Valley Stream, N, Y. 
NIl, Inc., 80x 455, Trenton, N. J. ..... , , , . p 2868 
Neshaminy Transf~erCo"Edison·Furlong Rd;, Furlong, Pa. 
Nortk Electric Co" Electronetics Oiv" 553 S. Market St.. Gation', Ohio 
Peerless Electrical Prods., 1515 S, Manchester Ave., Anaheim, Cal. 

p 2876 
Peschellnstrs., Inc .. Cape Coral Ind. Park, Box 841, Cape Coral, Fla. 

Signal Transformer Co" Inc., 1 Junius St, Brooklyn, N, Y. 
Torwico ElectroniCS, Inc" Rle. 70, Lakewood, N. J. 

p2878 
p 2883.2884 

United Transformer Co" ISO Varick St., New York, N. Y.. ..... p 2900 
Zaring tnds. Inc. BoX 417, Carmel, Ind. 
Altee Lansing, 1515 S, Manchester Ave" Anaheim, Calif, 
American Magnetics Corp" P.O. Box 8, Carterville, III, 
Ballastran Corp" Executive Blvd" Fort Wayne, Ind. 
Berkshire Transformer Corp" Rte, 341, Kent, Conn, 
Bourns, Inc .. Box 1398, ,RomOland, Calif. 
Bullock Magneties Corp., 2805 Metropolitan PI., Pomona, Calif. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif, 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co" 5333 W, Washington Blvd" los Angeles, Cali!. 
Coil Co, of America, Inc" 221 Washington St" Northvale, N. J. 
Delta Coils, 4312 Main St., Philadelphia, Pac 
Dietz pesign Inc., 100 Eleetronics Pkwy" Belton, Mo. 
Eleetrical Windings, Inc., 2015 N. Kalmar Ave" Chicago, III, 
Energy Dynamics Corp" 63 Main St., Ansonia, Conn. 
Epco Products, Inc" Box 298, Wallkill, N. Y, 
Ferranti Ltd" Hollinwood, lancs" Eng. 
Ferrodyne Corp" 4240 Glencoe Ave" Venice, Calif. 
Forest Elee. Co" 1001 North 25th Ave" ~elrose Park, III, 
Geo Space Corp" 5803 Glenmont Dr., Houston, Texas 
Goslin Elee, & Mfg. Co" 2921 W, Olive St."Burbank, Calif. 
Hammond Mfg, Co, ltd., 394 Edinburgh Rd. N" Guelph, Ont. Can, 
Inductor Engrg., Inc:, 117 Schley Ave .. lewes, Del, 
light Eleetric Corp" 214 lackawanna Ave., Newark, N, J. 
Mag·Con Engineering Co., 85 Richardson St., S.£., St. PaUl. Minn, 
Merit Coil & Transformer Corp" 2040 Sherman St" Hollywood, Fla, 
Mystic Transformers, Inc" 114 West St., Wilmington, Mass. 
National Coil Co., Box 1040, Douglas, Ariz, . 
North Electric Co" 553 S, Market St., Galion, Ohio 
Deco Corp" 712 S, E. Hawthorne Blvd" Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr.,#524, Newport Beach, Cal, 
Pem Machine Tool Co., Inc., 39A Myrtle St., Cranford, N. J. 
Phoenix Transformer Co" 1818 E. Madison, Phoenix, Ariz, 
Pico Elctrns., Inc., 316 W. First St., Mt. Vernon, N. y, 
Raytheon Co., Microwave & Power Tube Div" 141 Spring St., lexington, Mass, 
SKG ASSOCiates, Inc" 206 Eustis St., Boston, Mass, 
Sartron, Inc., 114 N, Main St., Newberg, Ore. 
Spatron, Inc" 715 S, Raymond Ave" Alhambra, Calif. 
Stancor, Essex Inl'l" Inc" 3501 W, Addison St., ChicaRo, III, 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif, 
Torwico [I.ctronies, Inc., Rte. 70, lakewood, N, J, 
Transformer Mfrs., Inc" 7051 W, Wilson Ave., Chicago, III, 
Transformer Technicians, Inc" 4447 W, Armitage Ave" Chicago, III. 
Triad Distributor Div., 305 N, Briant St., Huntington, Ind. " 
Universal Toroiil Coil Winding, Inc" 1190 Grove St., Irvington, N. J. 
Utrad Corp" 305 N" Briant St., Huntington, Ind, 
Y. T. & T. Corp" Box 306, Roslyn Hgts" N, Y. 

CHOKES. WAVEGUIDE 
Douglas Microwave Co" Railroad PI., Mamaroneck, N, Y. 
Picanlcs Inc., 220 BostenRd., No. Billerica, Mass .. ,' , .. ", ,. p,742 
Portchester Instr. Corp" 114Imin! Ave., Port Chester, H. Y, 
Premier Microwave Corp" 35 New Broad St, Port Chester, N.Y. 
Waveline Inc., Box 718, West Caldwell, N. J. 
Airtee Inc" 264 Columbus Ave., Roselle, N. J. 
Airiron Div., litton Industries, 200 E, Hanover Ave" Morris Plains, N. J. 
American Radar Components, Inc., 415 E, Main St., Denville, N, J. 
Cardwell Condenser Corp., 80 £. Montauk Hwy" lindenhurst, N, y, 
Coil Co, of America, Inc" 221 Washington St., Northvale, N. J. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Diltmore-freimuth Corp" 2517 E, Norwich St., Milwaukee, Wisc. 
Elpac C'omponents, 18651 Von Karman Ave., Irvine, Calif. 
Ferranti ltd., HoUinwood, lan~., Eng, 
Hertey Inds" Inc., 175 Eileen Way, Syosset, N. Y. 
MCS Corp" 1307 S. Myrtle Ave., MonroVia, Calif, 
Microlab/fXR, 10 Microlab Rd., Livingston, N, J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass, 
Microwave Dev, Labs. Inc" 87 Cresen! Rd" Needham Hgts., Mass . ., 
Omega Labs., Inc" Haverhill St., Rowley, Mass, 
Pabst Engrg. Eqpt. Co" Inc" 676 Pennsylvania Ave" Elizabeth, -N. 1 
Parker Seal Co" 10567 Jefferson Blvd" Culver City, Calif, -
Pem Machine Tool Co" Inc., 39A Myrtle St., Cranford, N. J. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 

Reeve Elclrns., Inc" 60HEM·W. lake St., Chicago, III. 
Victor, R. F, & Microwave Co., 38 W, Water S1.; Wakefield, Mass, 

CHOPPERS I 

AIrpax Electronics, Inc" Seminole Dlv., Box 8488, Ft, lauderdale, Fia. 
American TIme Products, Bulm Watcb Co., Inc., 

81.2tJ Woodside Ave" Woodside, N, Y. , .. ,. p 1777 
Clairex Electronics, Inc., 1239 Broadway, New York, N, Y. ,.... . p 1773 
Fork Standards Inc., 213 Main St., West Chicago, III. 
General Electric Co" Eletrn. Comp, Sales Oper., 1 River Rd" Schenectady, N. Y. 

p 2510 
Stlleral Magnetics Inc" 135 Bloomfield Ave., Bloolnfield, N. J. 
Srajlbite Metallizing Corp., 1036 Nepperhan Ave., Yonkers, N, Y. 
Industrial Control Co., Central Ave, at Plnelawn, Farmingdale, N. Y. ' 
Inllrnalional Rectifier, 233 Kansas St, EI Segundo. Calif. 
Intronics, Inc., 57 Chapel St, Newton, MaSt 
Larch ElectrOllics Corp" 105 Cedar la., EngiewOGd, N. J. , 
Melpar, Inc" Special Prod.cts Dept, 7776 Arlington Blvd., Falls Churcb, Va. 
Oak Manufacturing Co" Dept. El, E. Crystal Lake Ave., Crystal Lake, III, 
$oDd State Elclm. Corp"15321 Rayen St., Sepulveda. Cal. P 2323,2920 
Stevens-Arnold, Inc" 7 Etkins. St., S. Bostan, Mast . , . . p 2921 
Transmagnetics Inc., 134-25 Nortkern Blvd., Flushing, N. Y, 
Universat Relay Corp., 42 Wbite St., New York, N. Yo . p 2332 
A.O.l.P" 23 PI. Jeanne d'Arc, Paris, France 
Advanced Kinetics Inc" 1231 Victoria St., Costa Mesa, Calif. 
American Electronics, Inc., 1600 E, Valencia Dr., Fullerton, Calif. 
Amperex Elctrn. Corp" Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R, I. 
Anritsu Elee, Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Bristol Co" Box 1790, Walerbury, Conn. 
Brower Labs, Inc" 237 Riverview Ave" Waltham,Mass. 
Buckbee·Mears Co., 245 East 6th St., St. Paul, Minn. 
Cambridge Scientific Ind, Inc,. 527 Poplar St .. Cambridge, Md, 
Collins Eleetronics, Inc., Old Love Point Rd., Stevensville, Md. 
Crystalonies Div" Teledyne, Inc" 147 Sherman St., Cambridge, Mass. 
[lectronic Applications Co., 2213 Edwards Ave,. S, [I Monte, Calif. 
Bectronic Counters, Inc" 235 Jackson St., Englewood, N. J. 
Guildline Instruments ltd" Box 99, Smith falls, Ont., Can. 
Hallmark Standard Ipc" 145 Library lane, Mamaroneck. N, Y. 
Hewlett·Packard Co" 1501 Page Mill Rd., Palo Alto, Calif. 
Hobbs Mfg. Co., 666 lincoln St., Worcester,' Mass. 
Honeywell, Inc" Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn, 
James ElectroniCS Inc" 4050 N. Rockwell St., Chicago, III. 
Monsanto-Elctro. Special Prods., 10131 Bubb Rd" Cupertino, Calif, 
Power Control Corp., Box 11432, Pittsburgh, Pa, 
Ra .. o Instruments, Inc., Box 1286, Fort Worth, Tex, 
Singer.fleneral Precision Inc., 1150 McBride Ave" little Falls, N. J. 
Toa Elctms, ltd" 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
Valid Data Corp., 24002 long Valley Rd" Calabasas, Calif, 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

CHOPPERS. PHOTO-SEE CHOPPERS 

CHROMATOGRAPHS-SEE ANALYZERS. GAS 

CHRONOGRAPHS-SEE RECORDERS. TIMING 

CHRONOMnERS 
Aerospace Research Inc., 130 Lincoln St" Boston, Mass. 
Austron, Inc., 10214 N, Interregional Hwy" Austin, Ter, 
Chrono·Log Corp" 25113 W. Chester Pike, Broomall, Pa. p 767 
Neutronic Corp., Box 625, st. Louis, Mo. 
Tracor Inc., 6500 Tracer La" Adslin, Texas "."..... p 1511 
Hewlelt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Wakmann Watch Co., tnc., 15 W. 47th St., New York, N, y, 

CIRCUIT ANAL YIERS-
SEE TESTERS. SIGNAL TRACING 

CIRCUIT B.OARD BOXES-SEE BOXES. 
COMPONENT /SUBASSEMBL Y HANDLING 

CIRCUIT, BOARD HOLDERS. JIG TYPE-SEE 
HOLDERS. CIRCUIT BOARD 

CIRCUIT BOARD RACKS-SEE RACKS. 
CIRCUIT BOARD 

CIRCUIT BOARDS. STAMPED (WITHOUT 
COMPONENTS) . 

Accurate Electronics Corp.,Bol 935J, Elyria, Ohio p 832 
Aup! Inc" 36 Perry Ave., Attleboro, Mass, 
Cincb·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, CaIH. 
DlgHaI Equip, Corp., 146 Main St., Maynard, Mass. 
e T I Corporati.n, 310 ChestnutSt" Meadville, Pa. P 711 
Intercontinental Harness & Cable Co" 31 W. Mall, Plainview. N. Y. P 2956 
Murata Mfg. Co" Nagaoka, Kyoto, Japan 
Pomona Electronics Co. Inc" 1500 E. 9th St, Pomona, Cam. " p957 
SteRbe Mfg. Corp" 1161 Monterey Pass Rd., Monterey Park, Calif. 
Vector Electronic Co, Inc., 12460 Gladstone Ave., Sylmar, Cal. P 1006 
Vero Electronics Inc" 176 Central Ave" Farmingdale, N. Y. p 595 
Advanced Circuitry Div" lilton Inds:, 4811 IV. Kearney St., Springfield, Mo. 
Ansley Div., Aci Inc., Park Ave. & Ridge Rd., Perkasie. Pa. 
Atlanticlnstrs, & Efctros" 50 Hunt St., Watertown, Mass" 
Baroes Engineering Co." 3012 S. Halla~ay, St., Santa Alia, Calif. 
Brown Engrg. Co" Inc., Research Park, Huntsville, Ala. _ 
Buckbee·Mears Co" 245 East 6th St., St. Paul, Minn, 
Cambridge Thermionic Corp" 445 Concord Ave., Cambridge, Mass. 
Central Plastics Dists, Co., 527 S, Wells St., Chicago, III, 
Coastal Dynamics Corp"219 Rose Ave" Venice, Calif, 
Coltronies, Inc., Box 128, Bound Brook, N. J, 
Consolidated Resistance Sales Corp" 44 Prospect St., Yonkers, N. Y. 
Diltmore.freimuth Corp" 2517 E; Norwich St., Milwaukee, Wise. 
Douglas Electronics, Inc., 718 Mar,ina Blvd., San leandro, Calif. 
[Iectralab Div./Tyco, Box 548. Encinitas, Calif. 
Electrol Co,; Inc" 771 Spring La., York, Pac 
Electronic Ideas, Inc" Box 137, Wyncote, Pa, 
Epoxy Call Elctro, Ca~e Co" 44 Pro~pect St., Yonkers, N, Y .. 
Fabritron, Inc., 11650 Genesee St., Aiden, N, y, 



Farwest Mig. Div., Inc., 32nd at 124th, 51., Bellevue, Wash. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
General Circuits, Inc., 95 Mt Read Blvd., Rochester, N. Y. 
Hampden Mfg. Co., Inc., Box 10, Thompsonville, Conn. . 
Kentrox Inds., Inc., 8735 S.W. Canyon La., Portland, Ore. 
Keystone Elc1lns. Corp., 49 Bleeker St., New York, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
NVF Co., Maryland Ave. & Beech St, Wilmington, Del. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Rogers Corp., Rogers, Conn. 
SKG Associates, Inc., 206 Eustis St, Boston, Mass. 
Spaulding Fibre Co., Inc., 310 Wheeler St, Tonawanda, N. Y. 
Techniques Inc., 235 Jackson St, Englewood, N. J. 
Trans.J\ire Elctrns., Inc., 85 Denton Ave., New Hyde Park. N. Y. 
Universal Circuits, Inc., 13305 Industrial Park Blvd., Minneapolis, Minn. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

CIRCUIT BREAKERS 
Airpax ~Iectronics, Inc., Seminole Div., Box 8481, Ft. Lauderdale, Fla. 

p 2692 
Allard Instrument Corp., 770 Main St., Westbury, N. Y. 
E1ectrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. .... p 754 
Engelhard Minerals & Ch.emlcals Corp., Engelhard Inds.Div .. 

231 New Jersey RR Ave., Newark, N. J. 
Flight Systems, Inc., BOI 25, Mechanicsburg, Pa. ........... p 2238 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rt, Schenectady, N. Y. 
Heinemann Electric Co., 2636 Brunswick Pike, Trenton, N. J. ... p 2731 
Littelluse, Inc., 8110 E. Northwest Hwy., Des Plaines, III. 
Master Specialties CL, 1640 Monrovia, Costa Mesa, Calif. ..... p 2752 
"le·National Co" Connector Dlv., 1334 N. Kostner Ave., Chicago, III. 
Ross Engrg. Corp., 11915 Shadyflrook, Saratoga, Calil •.. '.. p 2322 
Ross, Mllron Co., 511 Second Sl Pike, Southampton, Pa. 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. 
Texas Instruments Incorporated, Components Grouo, Box 5012, Dallas, Tex. 
Translormer Electronics Co., Box 910, Boulder, Colo. 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt PleasantAve., Living!!on, H. 1. 
Allis·Chalmers, Box 512, Milwaukee, Wise. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Cambridge Scientific Ind. Inc., 527 Poplar St., Cambridge, Md. 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wise. 
Dickson Electronics Corp., P.O. Box 1390, Scottsdale, Ariz. 
E.J.A Products Co. of America, 6284 N. Cicero Ave., Chicago, iii. 
English Elee. Co., ltd., English Elec. House Strand, london, w.e. 2, Eng. 
Hughes Aircraft, Aerospace Gp., C.ntinela Ave. & Teale St., Culver City, Cal. 
Kessler·Ellis Prods. Co., 120 First Ave., Atlantic Highlands, N. J. 
Mechanical Products, 1824 River St., Jackson, Mich. 
Mel·Rain Corp., 3100 Roosevelt Ave., Indianapolis, Ind. 
Nichicon Capacitor Ltd., Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto, Japan 
Roveti Instruments, 238 West St., Annapolis, Md. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III 
Sylvania lighting Prods., Sylvania Eleclric Prods., Inc., Danvers, Mass. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Wadsworth Electric Mfg. Co., In~, 20 West 11th St., Covington, Ky. 
Weslinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Wood Electric Corp., Rle. One, Danvers, Mass. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

CIRCUIT LINEARITY COMPARATORS-SEE 
COMPARATORS. CIRCUIT LINEARITY 

CIRCUIT T'ESTER5-
SEE TESTERS, SIGNAL TRACING 

CIRCUITS. ENCAPSULATED 
Airflyte Electronics Co., Box 207, Bayonne, H. 1. 
Angstrohm Precision Inc., 7811 lemona, Van Huys, Calif. 
Arllonlc Instr. Co., 11232 Triangle La .. Silver Spring, Md. .. . . .. P 1144 
Automation Development Co., 9905 W. Jefferson Blvd. Culver City, CaIH. 
Beckman Inslr. Inc., Helipol Div., 2500 Harbor Blvd., Fullerton, CaIH. 

p 1592,1593 
Bourns, Inc., Trimpot DiY., 1200 Columbia Ave .. Riverside, Calif. 
Burr·Brown Research Corp., Int'[ Airport Inde PI!., Tucson, Arit 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind ...... . 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont., Can. . 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. .. ............ . 
CTS Eletrns., Inc., 1010 Sycamore Ave., S. Pasaden., Calif. ... . 
Centralab Elctrn., Div., 5757 N. Green Bay Ave., MHwaukee, Wise. 

p 514 
p 1591 
p 1591 
p 1591 
p 1591 

Computer Devices Corp., 63 Auslin Blvd., Commack, N. Y. .... p 1156 
Control Logic, Inc., 3 Stralhmore Rd., Haliek, Mass. . .. ..... p 771 
DaJe Electronics, Sioul Di •. , Box 180, Yanklon, S. D. 
Data Device Corp., Dept 17, 100 Tech St, Hicksville, H. Y. 

p 522,523.776,2665 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. 
Electronic Modules Corp., P.O. BOI 141, Timonium, Md. ....... p 780 
Elgin Electronics, Inc., 2035 W. 12th St, BOI 1318, Erie, Pa. 
General E1eclric CL, Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 
General Resistance Inc., 500 Huber Ave., Mt Vernon, H. Y. 
Guardian CalHornla, 5755 Camille Ave., Culver City, Calff. .... P 1039 
Hughes Aircraft Co., 500 Superior Ave .. Hewport Beach, Calil. 

p 1606,1609-1629 
IRC Div. TRW Inc.; 1100 Glendon Ave., Los Angeles, Cal. 
Industrial Control Co., Central Ave. al Pirtelawn, Farmingdale, N. Y. 
InstruLab, Inc., 1205 Lamar St, Dayton, Ohio... p 1406 
Intronics, Inc., 57 Chapel St, Newton, Mas~ p 531 
Iso-SwHch Corp., 2955 Randolph St., Cosia Mesa, Calif. p 783 
Itbaco Inc., 735 W. Clinton St, Ithaca, N. Y. 
LEL Div. Varian, 75 Akron S~ Copiague;, N. Y. . . . . . . . . . . . . . . p 1679 
Marstan E1ctrns., 307 Wasbmgron St., Orange, N. 1. .. p 2404 
Melcor Electronics Corporation, 1750 New Highway. FarminKdale, N. Y. 

p 535 
Opamp Labs, .172 S. Alta Vista Blvd., Los Angeles, CaIH. 
Philbrick/Nexus Research, 17 Allied Or. at Rte. 128, Dedham, Mass. 

p 538 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Raytheon Co., Ind. Components Dper., 465 Centre St, Quincy, Mass. p 1634 
Rosemount Plug·ln Inc., Component Sale~ 141§, Lebanon Rd., Nashville, Tenn. 

~olid State E1ctrn. Corp., 15321 Rayen St., Sepulveda, Cal. 
Sprague E1ectrl. Co., 481 Marshall St, N. Adams, Mass. 
Sylvania Eleclric Prods.,lnc., Semiconductor Div., 100 Sylvan Rd., 

Woburn, Mass. .. .. .. . .. .. .. . .. . .. . .. . .. .. .. .. .. p 2592 
Technlpower, Inc., Benrus Center, Ridgefield, Conn. 
Transformer Eleclronics Co., BOI 910, Boulder, Colo. .. p 2123 
Transitron E'ctrn. Corp., Precision Connector Oiv., 144 Addison St. 

E. Boston, Mass. .... p 1632, 1633 
Transmagnetics Inc., 134-25 Northern Blvd., flushing, N. Y. 

p 808,1054,2674-2677 
Vanguard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, Cal. p 751 
Westinghouse Electric Corp., Semiconductor Div., Youngwood, Pa. p' ,649 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
ACR 8ctrns. Corp., 160 5th Ave., New York, N. Y. 
Advanced Circuitry Div., litton Inds., 4811 W. Kearney St., Springlield, Mo. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy .. Rocky Hill, Conn. 
Aimes Inds., Inc., Box 73, lockport, III. 
Allen·Jones Eleclronics, 17171 S. Western Ave., Gardena, Calif. 
American Circuil·Tronics Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Applied Control Co., 98 E. lindsley Rd., Cedar Grove, N. J. 
Atlantic Instrs. & Elctrns., 50 Hunt St., Watertown, Mass. 
Automatic Radio Infl., 2 Main St, Melrose, Mass. 
Avionics Ltd., Box 200, Niagara·on·the·lake, Ont., Can. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver Cily. Cal. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Bunker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Bureau 01 Engraving, Inc., Ind'i. Div., 219 N. 2nd St., Minneapolis, Minn. 
Burns & Towne, Inc., 18·36 Granite St., Haverhill, Mass. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Collins Radio Co., Dallas, Texas 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Computer Dynamics, Inc., 179 Water St., Torrington, Conn. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Continental Dl!Vice, 12515 Chadron Ave., Hawthorne, Calif. 
Crystalonics Div., Teledyne, Inc., 147 Sherman St., Cambridge, Mass. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Di/An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Dictograph Products, Inc., Shelter Rock la., Danbury, Conn. 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Oynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EDP Corp., Box 6485, Orlando, Fla. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electronic Engrg. Co. of Calif., 1441 E. Chestnut Ave., Santa Ana, Calif. 
Bectronic Services, Inc., 1258 Filzgerald Ave., San Franciseo, Calif. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
English Elec. Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Estes Engr~ Co., 543 West 184th St., Gardena, Calif. 
Fidelity Amplifier Co., 1633 N. Halsted St., Chicago, III. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Gyrex, Inc., 38 Irving Pl., Garfield, N. J. 
Honeywell, Inc., Computer Control Div., Peterborough, N. H. 
Hybridyne, Inc., 1950 Cotner Ave., W. los Angeles, Calif. 
lIT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Intaliux, Inc., Box 548, Goleta, Calif. < 

Jones, Norman, Inc., Box I, South Merrimack, N. H. 
Kentrox Inds., Inc., 8735 S.W. Canyon La., Portland, Ore. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
Lansdale Microelectronics, Inc., Colmar, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Megadyne Inds., Inc., 1665 B'ffalo Rd., Rochester, N. Y. 
Mennen·Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Mepco, Inc., Col'mbia Rd., Morristown, N. J. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoeni~ Ariz. 
Naveer Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
RCA, Delense 8ctm. Prods., Marne Hwy., Morristown. N. J. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Redcor CoW, Box 1031, Canoga Park, Calif. 
Riedon ~vionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
Roback Corp., H"tingdon Valley, Pa. 
Rodale Eleclronics, Inc., 603 Chestnut St., Garden City, N. Y. 
Rogers Corp., Rogers, Conn. 
Sanders Assocs., Inc., Flexprint Prod. Div., Grenier Fld., Manchester, N. H. 
Schjeldahl, G: T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Signetics Corp., 811 E.Arques Ave., Sunnyvale, Calif. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Spartan Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M. 
Starnelics Co., Box 9308, N. Hollywood, Calif. 
TDC Div., P.O. Box 365, littleton, Mass. 
Taffet Electronics, Inc., 2].01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Tia Electric Co., 178·M Alexander St., Princeton, N. I. 
Trapac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Tri·Tronics lab., Inc., Box 338, Euless, Tex. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Walkirl Co., 10321 S. la Cienega, los Angeles, Calif. 
Wells Eletrns. Inc., 1701 S. Main St., South Bend, Ind. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

CIRCUITS, FLEXIBLE 
Airco Speer Electronic Component~ 4 Hoo.er Ave., DuBOis, Pa. 
Hughes Aircraft Co., 500 Superior Ave .. Newport Beach, Calif. 

CIRCUIT&. HYBRID, THICK FILM 

Kineloglc Corp., 873 S. Fair Oaks, Pasadena, Cain. 
Kintron Co., 29 S. Pasadena Ave., Pasadena, Calif. .. . . . . . . . p 1748 
American Circ,iHronics Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
Ansley Oi •. , Aci Inc., Park Ave. & Ridge Rd., Perkasie, Pa. 
Buckbee·Mears Co., 245 East 6th St., St. Paul, Minn. 
Bureau of Engraving, Inc., Ind'l. Di •. , 219 N. 2nd St., MinneapoliS, Minn. 
Chemical Micro Milling Co., Box 770, Camden, N. J. 
Conductorlab, Inc., Box 222, Groton, Mass. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 

. Digital Sensors, Inc., 4127 N. Figueroa St., los Angeles, Calif. 
Dittmore:Freimuth Corp., 2517 E. Norwich St, Milwaukee, Wise. 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Electralab Div./Tyco, Box 548, Encinitas, Calif. 
E!chit Inc., 543 . 13th Ave., S., Hopkins, Minn. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Flexible Prod"ts, Inc., 2678 East 7th Ave., N. St.I'"I, Minn. 
Flexprint Di ... Sanders Assoes., Inc., Grenier field, Manchester, N. H. 
General Circuits, Inc., 95 Mt. Read Blvd., Rochester, N. Y. 
Gore, W. l. & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Gr"p. 1901 Malvern St., Fullerton, Cal. 
lash Labs., 6152 Mission Gorge Rd., San Diego, Calif. 
lek·Trol,lnc., Rte. 2, Grapevine, Tex. < 

lockheed Elctrns. Co., 6201 E. Randolph, los Angeles, Calif. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Rogers Corp., Rogers, Conn. 
Sanders Assocs., Inc., Flexprint Prod. Div., Grenier Fld., Manchester, N. H. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Westinghouse Electric Corp .. Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 

CIRCUITS. HYBRID. THICK·FILM 
AEllnc., P.O. BOI 552, Lansdale, Pa. . . . • . . . . . . . . . .. .... P 1650 
Beckman Instr. Inc., Hellpot Div., 2500 Harbor Blvd., Fullerton, Calil. 

p 1592. 1593 
Burroughs Corp., Elctrn. Camp. Div., Box 1226, Plainfield, N. J. p 1183 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. . p 1591 
eTS 01 Canada, Ltd., BD Thomas St.,. Streetsville, Onl., Can. p 1591 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. ... p 1591 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. p 1591 
Centra lab [Ictrn., Di •. , 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Columbia Components Corp., .6O<Madison Ave., Hempstead, N. Y. 
Data Device Corp., Dept 17, 100 Tech SI., Hicksville, N. Y. .... p 522 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

p 525 
Electra/Midland Corp., 3151 Fiberglass Rd., Kansas City, Kans,. p 1090 
Electra/Midland Corp., Cermetrik Oiv., 3347 Industrial Ct., San Die~o. Cal. 

p 2469 
Electra/Midland Corp., Electra Div., Box 760, Mineral Wells. Tex. 
Electronic Components Di •. , UnHed Aircraft, Trevose, Pa. 'p 2630,2633 
General Electric Co., Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Hi·G Inc., Spring St .. Route 75, Windsor Locks, Conn. 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 

p 1595-1597,1599-1605 
LEL Div. Varian, 75 Akron St, Copiague, N. Y. 
Ledex Div., Ledex Inc., 126 Webster St, Dayton, Ohio 
Murata Mig. Co., Nagaoka, Kyoto, Japan 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
Opamp Lab~ 172 S. Alta Vista Blvd., Los Angele~ Cain. 
Philbrick/Nexus Research, 17 Allied Dr. at Rle. 128, Dedham, Mass. 

p 538 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Quantum Devices Corp .. 15 W. Main St .. Bel1!enfield. N. J. p 1631 
Raylheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 

p 1199,1634 
Sprague Electric Co., 481 Marshall 51., N. Adams, Mass. 
Texas Instruments Incorporated, Components GrouP, Box 5012, Dalla~ Tex. 

p 2602 
Transformer Electronics Co., Box 910, Boulder, Colo. .. p 2123 
United Aircraft Corp., Electronics Components DiY .. Trevose, Pa. 

p 2630,2633 
Aerovox Corp., Box 867, Myrtle Beach, S. C. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. J. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Chrysler Corp., 1312 N. Meridian St., HuntSVille, Ala. 
Continental Dl!Vice, 12515 Chadron Ave., Hawthorne, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Dictograph Products, Inc., Shelter Rock la., Danbury, Conn. 
Diltmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Electro·Science labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Fairchild Semicond,.tor, 313 Fairchifd Dr., Mountain View, Calif. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Frenchtown/CFI, Inc., 8th & Harrison Sts., Frenchtown, N. J. 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., C,lver City, Cal. 
Hughes Aircraft Co., Ground Sys. Gr"p. 1901 Malvern St., Fullerton, Cal. 
Intersil Inc., 10900 N. Tantau, Cupertino, Calif. 
K & M Electronies Corp., 408 P"lding Ave., Northvale, N. J. 
Kevlin Mfg. Co., 26 Conn St, Woburn, Mass. 
Kidco, Inc., Box 278, Medford, N. J. 
Kyodo Elctrn. Labs .. Inc., 5153 Kemitsuruma, Sa~amihera·shi, 

Kanagawa·ken, Japan 
lTV Eiectrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
Lansdale Microelectronics, Inc., Colmar, Pa. 
lek·Trol,lnc., Rte. 2, Grapevine, Tex. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calil. 
Microtek Electronics, Inc., 138 Alewife Brook Pkwy., Cambridge, Mass. 
Microwave Assocs., Inc., Northwest Ind Park, Burlington, Mass. 
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CIRCUITS. HYBRID •. THICK;FlLM (Cont'd) 

Nichicon Capacitor Ltd., Dikedori, Karasuma Higashi·iru, Nakagyo·ku, 
Kyoto, Japan 

Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Rowe Engravers, 68 Union Ave., Clifton, N. J. 
Silicon Transistor Corp., East Gate Blvd., Garden City, N. Y. 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Tele.£lynamics, 500c Parkside Ave., Philadelphia, Pa. 
Texas Microelectronics, 1220 Majesty, Dallas, Tex. 
Thor Electronic.s Corp., 741 Livingston St., Elizabeth, N. 1.. 
Varadyne, Inc., 1805 Colorado Ave., Santa Monica, Calif. 
Varo, Inc., Microcircuas Prods Oiv., 900 N. Shiloh Rd., Garland, Tex. 
Welwyn Electric, Ltd., Bedlington, Northumberland, Eng. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

fJ~~~p~~iox ~J.B~faie, J!.I~:FI~ .. . . .. .... p 1650 
ARM, Inc., 15 Harotd Ct, Bayshore, N. Y. 
Angstrohm Precision Inc., 7811 Lemona, Van Nurs, Calif. 
Avantek Inc., 2981 Copper Rd., Santa Clara, Cain. 
Centralab Elctrn., Dlv., 5757 N. Green Bay Ave., Milwaukee, Wlsc. 
Collins Radio Co., Newport Beach, Calif. 
Dlgilog Electronics COI\I" Box 9368, 101 G. Third Ave. N., Seattle, Walh. 
Electronic CODljlonents Div., United Aircraft, Trevose, Pa. p 2630,2633 
General Electric Co., E1ctrn. Compo Sales Oper., 1 RiYer Rd., Schenectady, N. Y. 

P 2510,2511 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 

p 1595-1597,1599.1605 
LEL Dlv. Varian, 75 Akron St, Copiague, N. Y. 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. V. 
Philbrick/Nexus Research, 17 Allied Dr. at Ria. 128, Dedham, Mass. 

p 538 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, ,Pa. 
Quantum Devices COI\I., 15 W. Main St., Bergenfield, N. J •..... p 1631 
Raytheon Co., Ind. Components Oper., 485 Centre St., Quincy, Mass. 
Sensor Technology, Inc., 7118 Gerald Ave., Van Nuys, CaIH. ... p 1774 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
Sylvania Electric Prods., Inc., Semiconductor Div., 100 Sylvan Rd., 

Woburn, Mass. 
Texas Instruments Incorporated, Components Group, Box 5012. Dallas. Tex. 

p 2602 
United Aircraft Corp., EJectronics CODljlonents DiY. Trevose, Pa. 

Aerojet·General Corp., 1100 W. Hollyvale, Azusa, Calif. 
Aeroyox Corp., Box 867, Myrtle 8each, S. C. 

p 2630,2633 

Allen·Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Ampere, Elctrn. Corp., Semiconductor & Mkrocircuits Div., 

Providence Pike, Slatersville, R. I. 
8unker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Continental Device, 12515 Chadron Ave., Hawthome, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Dickson Electronics Corp., P.O. Box 1390, Scottsdale, Ariz. 
DlHmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Fairchild Semiconductor, 313Jairchild Dr., Mountain View,Calif. 
Ferranti Ltd., Hollinwood, lanes., Eng. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Film Microelectronics, Inc., 17 A St., Burlington, Mass. 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N, Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground 51s. Group. 1901. Malvern St., Fullerton, CaL 
Hybridyne, Inc., 1950 Cotner Ave.,W. Los Angeles, Calif. 
Intellux, Inc., Bo, 548, Goleta, Calif. 
Intersillnc., 1~00 N. Tantau, Cupertinpi Calif. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. 1. 
Kidco, Inc., Box 278, Medford, N. 1. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
Lansdale Microelectronics, Inc., Colmar, Pa. 
Lek·Trol,lnc., Rte. 2, Grapevine, Tex. 
LOCkheed Electronies Co., Route 22, Watchung, N. J. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Mepeo, Inc., Columbia Rd., Morristown, N. J. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Microwave Assoes., Inc., Northwest Ind. Park, Burlington, Mass. 
Mullard, Inc., 100 finn Ct, Farmingdale, N. Y. 
Nichicon Capacitor Ltd., Oikedori, Karasuma Higashi·iru, Nakagyo·ku, 

Kyoto. Japan 
Plessey, Inc., 170 Finn Ct, Farmingdale, N. y, 
Riedon Avionics, Inc.,7932 Haskell Ave., Van Nuys, Calif. 
Seacor, Inc., 598 Broadway, NorwOjld, N. J. 
Taiyo Elctrn. Corp., 5·1 Togoshi 6·Chome, Shinagawa·ku, Tokyo, Jap. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. 1. 
Varo, Inc., Microcircuits Prods Oiv" 900 N. Shiloh Rd., Garland, Tex. 
Welwyn Electric; Ltd., Bedlington, Northumberland, Engi 
Zeltexlflc., 1000 Chalomar Rd., Concord, Calif. 

CIRCUITS. INTEGRATED. METAL OXIDE 
SEMICONDUCTOR (MOSI 

Burrougbs Corp., Elelm. Compo DiY., Box 1228, Plainfield, N. J. p .1183 
ElectlOnlc Components DIv., UnMed Aircraft, Trevose, Pa. p 2630, 2633 
General Electric Co., Elclm. Comp. Sales Oper., 1 River Rd., Schenectady, M.V. 
Hughes .Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 

p 1605,1606,1609-1620 
Pbllco/Ford Corp., C & Tioga SIs., Philadelphia, Pi. 
RCA E1mn. Companents, 415 Soulll 5th St, Harrison, N. J, 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 

P 2602 
United Aircraft Corp" EJectronlcs CODljlonents DIv., Trevose, Pa. 

p 2630,2633 
American Micro·Systems, Inc.; 3600 Homestead· Rd., Santa· Clara, Calif. 
Amperex .flctrn. Corp., Semiconductor .. & Microcircuits Div., 

Providence Pike, SlaterSVille, R. I. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Ferranti Ltd., HOllinwood, Lanes., Eng. 
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Generallnstr. cOrp., Semi. Prods. Grp.,80x 600, Hicksvil.le,N. Y. 
Hughes Aircraft Aerospace Gp., Centinela Ave. & leale. St., Culver City, Cal. 
Hughes Aircraft Co., Ground Srs. Group. 1901 Malv.rn St., fullerton, Cal. 
Hybridy.e, Inc., 1950 Cotner Ave., W. Los Angeles, Calij. 
Intersil Inc., 10900 N. Tantau, Cupertino, Calif. 
Kyodo Elclm. Labs., Inc., 5153 Kamitsuruma, Sagamihara·shi, 

Kanagawa·ken, Japan 
Litton Systems, Inc., Guidance & Control Sys. Div., 5500 Canoga Ave., 

Woodland Hills, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N, Y. 
Marconi Div., EngliSh Electric Corp., I Park Ave., New York, N. Y. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix,. Ariz. 
Mullard, Inc., 100 finn Ct., Farmingdale; N. V. 
National Semiconductor Corp., 2975 San Ysidro WaY, Santa Clara, Calif 
Plessey, Inc., 170 Finn Ct, Farmingdale, N. Y. 
RCA, Defense Bctrn. Prods., Marne Hwy., Morristown, N. J. 
Signetics Corp" 811 E. Arques Ave., Sunnyvale, Calif. 
Siliconix, Inc., 114C W. Evelyn Ave., Sunnyvale, Calif. 
state Labs, Inc., 215 Park Ave., S .. New York, N. Y. 
Thomson Elec. Cp., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Electronics 'Corp., 741 Livingston St Elizabeth, N. J. 
Union Carbide Bctrns., Semi. Dept., 8898 Balboa Ave., San Diego, Cal. 

CIRCUITS. INTEGRATED I SILICON. 
MONOLITHIC 

AEL Inc., P.O. Box 552, Lansdale, Pa. • . .. . . • .. .. . . .. .. .. p 1650 
Burr"rown Research Corp., Infl. Airport Ind. Pk., Tucson, Arit P 514 
Burroaps Corp., E1ctrn. Com,. DiY., Box 1226, Plainfield, N. J. p 1183 
Data Device Carp., Dept 17, 100 Tech St, Hicksville, N. V. .. p 522,523 
Electronic Components DiY., United Aircraft, Trevose, Pa, P 2630,2633 
Gelerll Electric Co., Elmn. Compo Sales Oper. 1 River Rd., Schenectady, N. V. 

• p 2510,2511 
Hupes Aircraft Co., 5DO Superior Ave., Newport Beach, Cain. 

P 1621-1629,2536 
Lansdafe Transistor & Eleclronics Inc., Advence La. & Rte 309, Colmar,.Pa. 

P 2578 
Mallory, P. R. & Co., Inc., 3029 E. Washington St, Indianapolis, Ind. 

P 1630 
Millpon Elec. New York Inc., 200 hrk AVI., New York, N. V. ... P 2580 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mast 

P 538 
Philco/Ford Corp., C & Tiaga Sts., Philadelphia, Pa. 
RCA Elelm. Components, 415 South 5tb St., Harrison, N. J. 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. . .. , . P 693. 
Sylvania Electric Prods., Inc., Semica.nductor Div., 100 Sylvan Rd., 

Woburn, Mass. .. ................. , .. .. . .. .. .. . .. P 2592 
Texas Irtstruments Incorporated, Components Group, Box 5012, Dailas, Tex. 

P 2602 
Transitron E1ctrn. Corp., 168·182 Albion St, Wakefield; Mass. 
Transitron Elctrn. Corp., Precision Connector Div., 144 Addis.on St., 

Uaston, Mass. .................................. P 1633 
United Aircraft Corp. E1ectlOnics CODljlonents DIY" Trevose, Pa. 

p 2630,2633 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Continental Device, 12515 Chadron Ave., Hawthorne, Cali/. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Ferranti Elee., Inc" E. Bethpage Rd., Plainview, N. y, 
Ferranti Ltd., Hollinwood, Lancs., Eng. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksvllle, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITY Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Integrated Circuit Engrg. Corp., 4900 E. Indian School Rd., Phoenix, Ariz. 
Intersillnc., 10900 N. Tantau, Cupertino, Calif. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kyodo Elctrn. Labs .. Inc., 5153 Kamitsuruma, Sagamihera·shi, 

Kanagawa-ken, Japan 
lockheed Electronics Co., Route 22, Watchung, N. 1. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Mallory, P. R. & Co. Inc., Integrated Circuit Dept., 302.9 E. Washington St, 

Indianapolis, Ind. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc., 100 Finn Ct., Farmingdele, N. Y. 
National Semiconductor Corp., 2975 San Ysidro Way,Santa Clara, Calif 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calij. 
Radiation, Inc., Microeleetronks Div., Box 37, Melbourne, Fla. 
RCA, Defense Elctrn. Prods .. 'Marne Hwy., Morristown, N. J. 
Raytheon Co., Semiconductor Oper., 350 Ellis St., Mountain View, Calif. 
Signetics Corp.,81l E. Arques Ave., Sunnyvale, Calif. 
Siliconix, Inc., 1140 W. Evelyn Ave., Sunnyvale, Calij. 
Stale Labs, Inc., 215 Park Ave., S., New York, N. Y. 
Stewart·Warner, Microcircuits, Inc., 730 E. Evelyn Ave., Sunnyvale, Cal. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N .. Y. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N, 1. 
Union Carbide Elctrns., Semi. Dept., 8888 Balboa Ave., San Diego, Cal. 

CIRCUITS. INTEGRATED. SILICON 
MONOLITHIC. UNPACKAGED CHIPS 

Bunaugbs carp., E1ctm. Comp. DiY., Box 1228, Plainfield, N. J. p 11~3 
Electronic Components DIv., U.nMed Aircraft, Trevese,:h. P 2630,2633 
General Electric Ca. Elctrn. Comp; Sales Oper,l River Rd., Schenectady, N. Y. 
Hugbes Aircraft Co., 500 Superior Ave" Newport.Beach, Cain. .. P 1605 
Philco/Ford Corp., C & TIoga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St, HarriSOn, N. J. 
Sprague Electric Co., 481 Marshall 51., N. Adams, Mass~ 
Texas Instruments Incol\lorated, Components Grou., Box 5012, Dallas, Tex. 

Transltron Elctro. Corp., 168·182 Albion St., Wakefield, Mass. 
TransitIOn Elctrn. Corp., Precision Cannector DiY" 144Addison St., 

:p2602 

E. Boston, Mass. ............................. P 1632, 1633 
United Aircraft Corp., Electronics Components DIY., Trevose, Pa. 

.. . 'p .2630,2633 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 

Hughes Aircraft, Aerospace Gp., Centinela Ave .. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys, Group. 1901 Malvern St., fullerton, Cal. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kyodo Bctrn. Labs" Inc., 5153 Kamitsuruma, SaRamiharacshi. 

Kanagawa·ken, Japan 
Litton Systems, Inc., Guidance & Control Srs. Oiv., 5500 Canoga Ave., 

Woodland Hills, Calif. 
Loral Elctrn. 51s., 825 Bronx River Ave" Bronx, N. Y. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
National Semiconductor Corp., 2975 San Ysidro Way,Santa Clara,Calif 
Plessey, Inc., 170 FinnCt., Farmingdale, N. Y. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
Raytheon Co., Semiconductor Oper., 350 EllisSt., Mountain View, Calif. 
Siliconi" Inc., 114C W. Evelyn Ave., Sunnyvale, Calif. 
TRW Eleetronics, 1100 Glendon Ave., los Angeles, Calif. 
Thomson Elee. Co., Inc:, 50 Rockefeller Plaza, New York, N. Y. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
ilnion Carbide E1mns., Semi. Dept., 8888 Balboa Ave., San Diego, Cal. 
Westinghouse Eleetric Inti. Co., 200 Park Ave., New York, N. Y, 

CIRCUITS. LARGE SCALE INTEGRATION (LSI! 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey PII., Cal. 

P 525 
General Electric Ce., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. V. 
Hugbes Aircraft Co" 500 Superior AV'i, N.wport Beach, Cain. 

p 1606,1620 
Nippon EJet. Naw York Inci, 200 Park Ave., New York, N. V: ... p 2580 
Phllco/Ford Corp., C & Tioga SIs" Philadelphia, Pa. 
RCA Elctro. Components, 415 South 5111 St., Harrison, N. 1. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas. Tex. 

p 2602 
Transitron Elctrn. Corp., Precision Connector Div., 144 Addison St., 

E. Boston, Mass. . ............. c.. .. .. . .. .. • .. .. . .. P 1632. 
American Micro-Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Ferranti Ltd., Hollinwood, Lancs., Eng. 
Film Microelectronics, Inc.,17 A St., Burlington, Mass. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Grafo Colloids Corp., P. D. Box 195, Sharon, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co" Ground 51s. Group. 1901 Malvern St., Fullerton, Cal. 
Intersillnc., 10900 N. Tantau, Cupertino, Calif. 
Loral Elctrn; Sys., 825 Bronx River Ave., Bronx, N. Y. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. y, 
Motorola Semiconduclor Prod., Inc., Box 20912, Phoenix, .Ariz. 
PlesslY, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
Union Carbide Elctrns., Semi. Dept., 8888 Balboa Ave., San Diego, Cal. 

CIRCUITS. LOGIC & COMPUTER-SEE CARDS 
LOGIC: CIRCUITS. HYBRID: CIRCUITS. 
INTEGRATED: MODULES. LOGIC 

CIRCUITS. MEDIUM SCALE INTEGRATION 
(MSI! 

Avantek Inc. 2981 Copper Rd. Santa Clara, Calif. 
Burroughs Corp., E1ctro. Camp. DIv., Box 1228, Plainfield, N. J. p 1183 
Dynaniics Instrumentation, 583 Monterey Pass Rd., Monterey PII., Cal. 

p 525 
General Electric Co., Bctrn. Col1lp.Saits Op.r., 1 River Rd., Schenectady, N. Y. 
HUlhes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 
Philco/Ford Corp., C l Tioga SIs., Philadelphia, Pa. 
RCA Elclm. Components, 415 South 5111 St, Harrison, N. J. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas. Tex. 

p 2602 
Transitron E1clm. COI\I., 168·182 Albion St" Wakefield, Mass. 
United Alrcnft Corp., E1ectroalcs Components DIv., Trevose; h. 
American Micro-Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
DiHmore.freimuth Corp., 2517 E. NOrwich St., Milwaukee, Wise. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain Viej' Calif. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
Ferranti Ltd., Hollinwood, Lancs., Eng. ' 
Film Microelectronics, Inc.,17 A Sf., Burlington, Mass. 
General Instr. Corp., Semi. Prods. Grp., .Box 600; Hicksville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Intersillnc., 10900 N. Tantau,Cupertino, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. y. 
Megadyne Inds., Inc., 1665 Buffalo Rd" Rochester, N. Y. 
Motorola Semiconductor Prod" inc., Box 20912, Phoenix, Ariz. 
Plessey, Inc., 170 Finn Ct., Farl1)ingdale, N. Y. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
Tele.£lynamics,5000 Parkside Ave" Philadelphia, Pa. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. 1. 
Union Carbide £Ictrns., Semi. Dept, 8888 Balboa Ave., San Diego, Cal. 

, . 

CIRCUITS. MINIATURE (CORDWOOD. ETC.I 
American Aerospace Cont Inc., 129 Verdi St, Farmingdale, N. y, p 1012 
Angstrahm Precision I~c., 7811 Lemona, Van Noys, Calif. 
Artronic Instr. Co., 11232 Triangle La., Silver Spring, Md. ...... p 1144 
Automation Development Ca., 9905 W. Jefferson Blvd., Culver City, Cain. 
Avlen Inc., 58,15 Northern Blvd" W.odside, N. Y; 
Beekman Instr. Inc., Helipot Div., 2500 Harbor Blvd., Fullerton, Calit 

. p 1592, )593 
Burr·Brown Research Corp., Infl. Airport Ind. Pl., Tucson, Ariz. p514 
CTS of Berne, Inc., 40G Parr Rd., Berne, Ind. . . . . . . . . . . . . . . p 1591 
CTS af Canada, Ltd., SO Thomas St., Streetsville, Ont .. Can. .. p .1591 
ClSCorp., 905 N. West Blvd., Elkhart,lnd. . ............ i. p 1591 
CTS Elcltps., Inc., 1010 Sycam,re Ave., S. Pasadena, Calif. P 1591 
Control logic, Inc., 3 Strathmore Rd., Natick, Mass. . . . . . . . . P 771 
\ Data Device Corp., Dept. 17,100 Tech St, Hicksville, N. V.. p 522, 523 
Dynamics Instrumentation, 583 Monterey Pass Rd., MantereyPk., Cal. 

P 525 
Elco Corp., Maryland Rd. & Computer .Ave., WHI.w Grove, ~: 
E1ectra/MldlandCol\I., Electra DiY. Box 760, Mineral Wells,rex. 
Gaytor·Rlve~422 S.Pasadena AVe., Pasadena, Cal .. 

. " 



General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. J. 
p 1030.1036 

General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 
Industrial Control Co., Central Ave. at Plnelawn, Farmingdale, N. Y. 
Intronics, Inc., 57 Chapel St., Newton, Mass. p 53 I 
Iso·SwHch Corp., 2955 Randolph St, Costa Mesa, Calif. P 783 
Ilbaco Inc., 735 W. Clinton St, Ilbaca, N. Y. 
Hillpon Elec. Ne. York Inc., 200 Park Ave. New York, N. Y. 
Quantum Devices COlli., 15 W. Main St, Bergenfield, N. J. P 1631 
RCA Ektrn. Components, 415 South 5th St, Harr~on, H. J. 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 

Reon Resistor CDrp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Sensor Technology, Inc., 7118 Gerald Ave., Van Nuys, CaIR. 
Solid State Elctrn. Corp., 15321 Rayen St, $apulveda, Cal. 

~r::~D~e~c~~c~:nl~lc~~~::I~~, :au~::~~Dro~ss •... 
Transmagnetics Inc., 134·25 HDrlbern Blvd., Flushing, N. Y. 

P 1634 

p 1774 

p 2123 

P B08, 1054,2674,2675 
Advanced Circuitry Div., litton Inds., 4811 W. Kearney St., Springfield, Mo. 
Aimes Inds., Inc., Box 73, lockport, III. 
Aliegri·Tech, Inc., 141 River Rd., Nutley, N. J. 
Allen·Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
American Circuit·ironies Corp., 723 [. Ten Mile Rd., Royal Oak, Mich. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Applied Control Co., 98 E. lindsley Rd., Cedar Grove, N. J. 
Atlantic Instrs. & Elctrns., 50 Hunt St., Watertown, Mass. 
Automatic Radio Infl., 2 Main St., Melrose, Mass. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bendix Corp., Comms. Div., E. Joppa Rd., Towson, Md. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. J. 
Binary Elctrns. of Calif., 1429 N. State College Blvd:, Anaheim, Calif. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Bureau of Engraving, Inc., Ind'!. Div., 219 N. 2nd St., Minneapolis, Minn. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Chemical & Aerospace Products, Inc., 231 [. Lomita, Wilmington, Calif. 
Chemical Micro Milling Co., Box 770, Camden, N. J. 
Chrysler Corp., 1312 N. Meridian St., Huntsville, Ala. 
Collins Radio Co., Dallas, Texas 
Computer Dynamics, Inc., 179 Water St., Torrington, Conn. 
Conductorlab, Inc., Box 222, Groton, Mass. 
Crystalonics Div., Teledyne, Inc., 141 Sherman St., Cambridge, Mass. 
Cyclo·Tronics, Inc., 3858 N. Cicero Ave., Chicago, III. 
Dictograph Products, Inc., Shelter Rock la., Danbury, Conn. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electrol Co., Inc., 111 Spring la., York, Pa. 
Electronic Engrg. Co. of Calif., 1441 E. Chestnut Ave., Santa Ana, Calff. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
General Circuits, Inc., 95 Mt. Read Blvd., Rochester, N. Y. 
General Instrument Corp., Eletm. Sys. DiY., Andrews Rd., Hicksville, N. Y. 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hybridyne, Inc., 1950 Cofner Ave., W. Los Angeles, Calil. 
ITT Semiconductors, 3301 Electronic Way, W. Palm BeaCh, Fla. 
Induetor Engrg., Inc., 117 Schley Ave" lewes, Del. 
laPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Mennen·Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Micro Metrics, Inc., 165 Pennsylvania Ave.; Paterson, N. J. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Mierotek Eleetronics, Inc., 138 Alewife Brook Pkwy., Cambridge, Mass. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
National Semiconductor Corp., 2915 San Ysidro Way, Santa Clara, Calif 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
RCA, Defense 8ctrn. Prods., Marne Hwy., Morristown, N. J. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sibley Co., Haddam, Conn. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
TRW Elecfronics, 1100 Glendon Ave., los Angeles, Calif. 
Techniques Inc., 235 Jackson St., Englewood, N. J. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Walkirt Co., 10321 S. la Cienega, los Angeles, Calif. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 
Welwyn Electric, Ltd., tiedlington, Northumberland, Eng. 

CIRCUITS. MULTILAYER-SEE PRINTED 
CIRCUITS. MULTILAYER 

CIRCUITS. PRINTED (WITH COMPONENTS1-
SEE CARDS. LINEAR FUNCTION 

CIRCUITS. THICK·FILM-SEE CIRCUITS. 
HYBRID. THICK·FILM . 

CIRCUITS. THIN·FILM-SEE CIRCUITS. 
HYBRID. THIN· FILM 

CIRCUITS. WOVEN WIRE-SEE 
CLOTH. WOVEN WIRE 

CIRCULATORS. FERRITE 
E & M Laboratories, 5388 Sterling Center Dr., WesUake Village, Cal. 

P 1662-1664 
Electronic Resources, Inc., 4561 Colorado Blvd" Les Angeles, Cal. 
General Electric Co. Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2906 
Microwave Devices DiY., Bendix COJ1I., Hurricane Rd., Franklin, Ind. 

p 1656 
Portchester Instr. Corp., 114 Wilkins Ave., Pert Chester, N. Y. 

Premier Microwave Corp., 35 New Broad st, Pori Chester, H. Y. 
Raven EI.ectrDnics, In~., 101 W. Alameda Ave., Burbank, Calif. .. P 1705 
Vector Industries, 821 San Antonio Rd., Palo Alto, CaIW. .. P 1717 
Addington labs., Inc., 1043 DiGiulio Ave., Santa Clark, Calif. 
Airtron Div., Utlon Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Elpac Components, 18651 Von Karman Ave., Irvine, Calif. 
Ferranti ltd., Hollinwood, lancs., Eng. 
Ferrotee, Inc., 80 Bridge St., Newton, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clillon, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
I·T el, Inc., 10504 Wheatley St., Kensington, Md. , 
Marconi Div., English Elecfric Corp., 1 Park Ave., New Yor~ N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Microwave Assoes., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calil. 
Mull.rd, Inc., 100 finn Ct, Farmingdale, N. Y. 
N·H Microwave, Inc., Box 887, Red Bank, N. J. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntinglon, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Sedco Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
Sperry Microwave Eletns. Div., Box 4648, Clearwater, Fla. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

CLAMPS AND CLIPS. CABLE-ALSO SEE 
WIRE & CABLE TIES 

Accurate Electronics Corp., Box 935J, Elyria, Ohio .... . . . . . . P 832 
Amphenol Connector Div., 2801 S. 25th Ave., Broadview, III. 

P 839,842,850,855,856,860,861,870,872, 874 
Aupl Inc., 36 Perry Ave., Attleboro, Mass. 
Burndy Corporation, Ricbards Ave., Norwalk, .conn. 
Daburn Elctrns. " Cable Corp., 2360 Hoffman St., Bronx, N. Y. . . P 2935 
GC Electronics, Dept 1D·1, 400 S. Wyman St., Rockford, III. .. P 903 
Globe Plastics, 1342 Soulb Signal Dr., Pomona, CallI. ......... P 2514 
ICOIRally, 1015 COlllorallon Way, Palo Alto, Calif. 
PanduH COlli., 17301 Ridgeland Ave., Tinley Park, III. ........ p 2963 
Ross, Milton Co., 511 Second St Pike, Southampton, Pa. 
Showa Musen Kogyo Co., Ltd., 5-5, I>chome, Togoshi, Shinagawa-ku, Tokyo, 

Japan .......................................... p 2776 
Smith, H. N., Inc., 812 Snediker Ave., Brooklyn, H. Y. 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago, III. 
Zeus Industrial Products, Inc., 195 Nassau St, Princeton, N. J. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Allmefal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Amphenol Cadre Div., 20 Valley St., Box 150, Endicott, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
British Insulated Callender's Cables, 21 Bloomsbury St, london, Eng. 
Budwig Mfg. Co., Box 97, Ramona, Calif. 
Carol Cable Co., Box 68, Pawtucket, R. I. 
Cole·Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
E. C. P. Corp., 4726 Superior Ave., Cleveland, Ohio 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
Fast.x Div., 195 Algonquin Rd., Des Plaines, III. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Flight Connecfor Corp., 14128 lemoli Ave., Hawthorne, Calif. 
G. E. Co., Insulator Dept., 2525 Insulator Dr., Baltimore, Md. 
General Staple Co., 28 East 22nd St., New York, N. Y. 
Glen.ir, Inc., 1211 Air Way, Glendale, Calif. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Hartwell Corp., 9035 Venice Blvd., los Angeles, Calif. 
Heyman Mfg. Co., East Michigan Ave., Kenilworth, N. J. 
Holub Industries, Inc., 413 DeKalb Ave., Sycamore, III. 
Hunter Spring, One Spring Ave., Hatfield, P'. 
Ideal·Helierman Can., ltd., 331 Frankcom St., Ajax, Ont., Can. 
Ideal Inds., Inc., 4450 Becker PI., Sycamore, III. 
laminated Shim Co., Inc., 48 Union St., ~Ienbrook, Conn. 
lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
larson, Charles D. Co., P.O. Box "E", Sterling, III. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 
Miller Dial & Name Plate Co., 4400N. Temple City Blvd., EI Monte, Calif. 
Mirro Aluminum Co., Manitowoc, Wisc. 
O'Hara Metal Produets Co., 540 Brannan St., San Francisco, Calif. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Preformed line Products Co., 5349 St. Clair Ave., Cleveland, Ohio 
Price & Rutzebeck, Box 30, Hayward, Calil. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 
SKG Associates, Inc., 206 Eustis St., Boston, Mas~ 
Shur·lok Corp., 1300 E. Normandy PI., Santa Ana, Calif. 
Sjober& C., & Son, Inc., 415 Station St., Cranston, R. I. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Switcheralf, Inc., 5555 N. Elston Ave., Chicago, III. 
TA Mfg. Corp., 4625 Alger St., los Angeles, Calif. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 
Thomas & Betts Co., 36 Butler St, Elizabeth, N. J. 
3M Co., 3M Center, St. Paul, Minn. 
Tinnerman Prods., Inc., Box 6688, Cleveland, Ohio 
Titeflex, Inc., Hendee St., Springfield, Mass. 
Transcon Mfg. Co., 2655 Perth St, Dallas, Tex. 
Trieo Fuse Mfg. Co., 2948 North 5th St., Milwaukee, Wis. 
Triple-A S!Jecialty Co., 5750 West 51st St., Chicago, III. 
Tyton Corp. of America, 46 liberty St, Metuchen, N. J. 
Utilities Service Co., Box 627, Allentown, Pa. 
Weckesser Co., Inc., 4444 W. Irving Park Rd., Chicago, III. 

CLAMPS. COMPONENT 
Accurate Electronics COlli., Box 935J, Elyria, Ohio .•...•.... p 832 
Aupt Inc., 36 Perry Ave., Attleboro, Mass. ...... P 1590 

CLEAN ROOM EQUIPMENT 

Daburn EJctrns. & Cable COlli., 2360 Hoffman St., Bronx, N. Y. • . P 2935 
FAE Instrument Corp., 16 Norden lane, Huntington Sta., N. Y. .. p 1732 
International Elctrn. Res. Corp., 135 W. Magnolia Blvd., Burbank, Cal. 

Millen, lames, Mfg. Co. Inc., 150 Exchange St, Malden, Mass •. 
Mueller Electric Co., 1589 H East 31st St, Cleveland, Ohio. 
PanduH COlli., 17301 Ridgeland Ave., Tinley Park, III. 

P 2518 
P 2913 
P 924 

Precision Mechanisms Corp., 44 Brooklyn Ave., Westbury, N. Y. 
S.E.C.S., Inc., 19-58 38th St, long Island City, H. Y. P 1234 
Samarius Inc., 300 Seymour Ave., Derby, Conn. 
SmHh, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Ste~lng Instr., 76 E. Second St., Mineola, N. Y. • 
Theta Instrument Corp., Fairfield, N. J. . 

P 1767 
P 1513 

Waldom Electronics, Inc., 4633 West 5ard St, Chicago, III. 
Accurate Spring Mfg. Co., 8747 W. Palmer St., River Grove, III. 
Aeroquip Corp., 300 S. East Ave., Jackson, Mich. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Birtcher Corp., P.O. Box 0, Monterey Park, Calif. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Dynamic Gear Co., Inc.,4571 N.W. 8th Ave., Ft. lauderdale, Fla. 
Eleetrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
General Staple Co., 28 East 22nd St., New York, N. Y. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Hartwell Corp., 9035 Venice Blvd., los Angeles, Calif. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Kerrco, Inc., Box 29118, lincoln, Neb. 
Kestler Electronics, 4226 Arica Ave., Rosemead, Calif. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kwikset Powdered Metal Prods., 516 E. Santa Ana St., Anaheim, Calif. 
Naugler Engineering, Inc., Off Dunham Rd., Beverly, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
O'Hara Metal Products Co., 540 Brannan St., San Francisco, Calif. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Seastrom Mfg. Co. Inc., 701 Sonora Ave., Glendale, Calif. 
Shur·lok Corp., 1300 E. Normandy PI., Santa Ana, Calif. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Stop !:omponents Inc., 100 Commercial St., Freeport, N. Y. 
TA Mfg. Corp., 4625 Alger St., los Angeles, Calif. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 
Timber·Top, Inc., 199 N. Main St., Freeport, N. Y. 
Tinnerman Prods., Inc., Box 6688; Cleveland, Ohio 
Transcon Mfg. Co., 2655 Perth St., Dallas, Tex. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Weckesser Co., Inc., 4444 W. Irving Park Rd .• Chicago, III. 
Western Coil & Electrical Co., 215 State St., Racine, Wisc. 
X·Acto Precision Tools, Inc., 48·41 Van Dam St., long Island City, N. Y. 

CLAMPS. SERVO 
Sterling Instr., 76 E. Second St., Mineola, N. Y. 
Theta Instrument Corp., Fairfield, N. J ... 

P 1767 
P 1513 

CLEAN ROOM EQUIPMENT & SUPPLlES
ALSO SEE WORK STATIONS. CLEAN. 
DUST·FREE 

Agnew·Higgins, Inc., Box 857, Garden Grove, Calif. 
American Air Filter Co., Inc., 215 Central Ave., louisville, Ky. 
Angelica Uniform Co., 700 Rosedale Ave., St. louis, Mo. 
Arnold labs, Inc., 7103 laurel Canyon Blvd., N. Hollywood, Calif. 
Atlas Coverall & Uniform Supply Co., 1441 E. Adams Blvd .. Los Angeles, Cal. 
Baker Co., Inc., 106 Granite St., Biddeford, Me. 
Bendix Corp., Instruments & life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Black light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. J. 
Branson Instruments Co., 76 Progress Dr., Stamford, Conn. 
Buffalo Forge Co., 490 Broadway, Buffalo, N. Y. 
Cambridge Filter Corp., 7645 Seventh North Rd., Syracuse, N. Y. 
Clauss Cutlery Co., P.O. Box 667, Freemont, Ohio 
Clean Rooms Construction Co., Inc., Box 275, Westminster, Calif. 
Commander labs., Inc., 1177 Santa Fe Ave., Escondido, Calif. 
Controlled Environment Equip Corp., 160 Pleasant St., Brockton, Mass. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Dri·Clave Corp., 54 Kinkel St., Westbury, N. Y. 
Ederalt Inds., Inc., 620 Commerce Rd., linden, N. J. 
Farr Co., 2301 E. Rosecrans, EI Segundo, Calif. 
Forney industries, Inc., 1800 la Porte Ave., Fort Collins, Colo. 
General Acoustics Corp., 1224B Santa Monica Blvd., los AnReles, Calif. 
General Scientific Equip. Co., limekiln Pike & Williams Ave., Phila., Pa. 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa locka, Fla. 
Industrial Formulations Corp., 160 Terminal Dr., Plainview, N. Y. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Kulick. & Soff. Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
l & R Mfg. Co., 57TEIm St., Kearny, N. J. 
Matrix Engrg. Corp., 1502 West 166 SI., Gardena, Calif. 
Matlhews Research, Inc., 4306 Wheeler Ave., Alexandria, Va. 
Merix Chemical Co., 2234 East 75th Sf., Chicago, III. 
Metropolitan Wire Goods Corp., 

N. Washington St. & George Ave" Wilkes·Barre, Pa. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Ramney Inds. Corp., Box 585, Farmingdale, N. J. 
Sara Scientific Co., Box 321, San FranciSCO, Calif. 
Standard Glove Co. of N. J., 27 Haynes Ave., Newark, N. J. 
Sturdilite, Plainwell, Mich. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
3M Co., 3M Center, SI. Paul, Minn. 
Westinghouse Elec. Corp., Environmental Systems Dept., 

4300 36th St., S.E., Grand Rapids, Mich. 
Wheelabrator Corp., 1478 S. Byrkit St., Mishawaka, Ind. 
Workplace Systems, Inc., 370 Commercial St., Manchester, N. H. 

eeml1969 61 



. CU4NERs & SOLVENTS. 

CU4N ROOM5-::5EE ROOMS. CLEAN. 
, DUST-FREE . :--, 

CLE4NERS ··ANO.·. SOLVENTS 
Blackstone Ultraslnics, Inc.,. ~ Center St; Sheffield, Pa. • .' •• , P 2919 
BC Eleclrooms, Dept iD,I, .400 S. WYJllln St., Bockford, UI.. . ." 
Hunt,Pbilip I., ChflJlieaIOorp.,. Pal!$ades Park, .N. J. """", p 700 
MalUme Sal.s CQIJI" DiJll, RY399, lI'eslbUIJ, N; Y. . 
ADRE Co., 1005 South 26th St, Milwaukee,. Wile.' . 
Acton Assocs., 100 Thomp'~li St, Pittston, ~a. 
·Ad.anced Prpds., 1702 Winter St.,Ft.Wayne, Ind. 
Allied Chemical Corp., Specialty Chemicals Di •• , Box 70, Morris~, N. J. 
Alpha Metels, Inc.; 56 Water 8\./ JerseY City, N. J. 
Amerace-EsnaCorp., 4425 BandlnrBlvd., Los Angeles, Cam. 
Amicon Corp., 25 Hartwell Ave., lexington, Mass. 
Analytical Chemical labs., 22 W. Madison, Chicago, III. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Arnold labs, Inc., 7103 laurel Canyon Blvd., N. Hollywood, Calif. 
Atlas Coverall & Uniform Supply Co., 1441 E. Adams·Blvd., los Angeles, Cal. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
Baker, J. T. Chemical Co., Phillipsburg, N: J. 
Barco Chemical Products Co., 701-703 S" laSalle, Chicago, III. 
Baron·Blakeslee, Inc., 1620 S. laramie Ave., Ch~ago, III. 
Beaver labs, Inc., 160 Terminal Dr., Plainview. N. Y. 
Bendix Corp., Instruments & Ute Support. DiY:; 

2734 Hickory Grove Rd., Davenport, lo~a 
Biggs Co., 1547 14th St, Santa Monica; Calil. 
Borden Chemical Co., Krylon Dept., Ford & Washington, Norristown, Pa. 
Branson Instruments Co.; 76 Progress' Dr., Stamford, Conn. 
Brulin & Co., Inc., 2920 Martindale Ave., Indianap~'is, Ind. 
CRC Chemicals, Div. C. J. Webb, Dresher, Pa" 
Caig laboratories, Inc., 155 Sullivan la., Wesfuury, N. Y. 
Carter's Ink Co., 239 First St, Cambridge, Mass. 
Cerac, Inc., Box 597, Butler, W~c. 
Chemtronics; rnc., 1260 Ralph Ave., Brooklyn, N. Y. 
City Chemical Corp., 132.West 22 St., New York, N. Y. 
Clarlison labs; Inc., 1450 Ferry Ave., Camden, N.·I. 
Cobehn Inc., 226 Passaic Ave., Fairfield, N. J. 
Colonial Alloys Co., Ridge Ave. & Crawford, Philadelphia, Pa. 
Commander labs., Inc., U77 Santa Fe Ave., Escondido, Calif. 
Conversion Chemical Corp., 210 [ Main St., Rockville, Conn. 
Oolph, J. ~. Co., New Rd., Monmouth lunction, N. ! 
Dow Chemical Co., Midland, Mich. 
DuPont Co., (\J.It) ltd., DuPont House, Feller la." london, tC. 4, En~ 
Dynaloy, Inc" 7 Great Meadow.la., Hanover, N.). 
Dynasonics Corp., Box 672, Pipestone, Minn. . 
E. I. Oupont.De Nemours & Co., Inc.; 1007 Market 51., Wilmington, Del. 
Eastman Chemical Prods., Inc., Kingsport, Tenn. 
Electronic Chemical Corp., 813 Communipaw Ave., Jersey City, N. J. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave, Chicago, III. 
[lnetic·[lectronics, Inc., 210!l Zeno PI:, Venice, Calif.' . , 
[nthone, Inc., Box 1900, Hew Haven, Conn.: 
Fidality Chemical Products Corp., 472 FrelinghuysenAve., Newark, N. I. 
Friend1s MIg. Co., RD 2, Box 74. Williamstown, N. J. 
Fuller.()'Brien CQIJI., 1342 Willow Rd" Menlo Park, Calif. 
GAF Corp., 14(/, West 51 St.;!lew York, N. Y. 
G. E. Co., Insulator Dept, 2525 Insulator Dr., Baltimo?" Md. 
Hardman, Inc., 600 Cortland St, Belleville, N. J. \ 
Hecht Rubber Corp., 462484 Riverside Ave .• Jacksonville, Fla. 
Heeger, Inc., 729 Ceres Ave., Los Angeles, ,Calif. 
Houghton E. F. & Co., 303 W. lehigh Ave., .Philadelphia, Pa. 
Hull, R. D •. & Co., Inc., 3203 West 71 St., Cleveland; Ohio 
Humble Oil & Refining Co" P.O. Box 2180 Houston, Tex. 
Industrial Formulations Corp., 160 Termin~ Dr., Plainview., N. Y. 
Injectorall Electronics Corp:, 4 North Rd., Great Neck, N. Y. 
Isochem Resins Co., Cook St., lincoln, R. I. 
lonard Industries Corp".J047 Tibbett Ave.; Bronx, N, Y. 
Kester Soldar Co" 4201 WrighlYlood Ave., Chicago, III. 
Klenk Chemical Corp" 31140 Fraser Dr., Fraser, Mich. 
Kybe Corp., 132 Cal,ary St., Waltham, Mass, 
l & R,Mfg. Co., 577 Eflll St"Kearny, N. J. 
M & T Chemical~ Inc., Sub. American Can Co., Rahway, N. I. 
Mac Dermid, Inc:; 526:·Huntingdon Ave., Watelbury, Conn. 
Magnaflu~ CQfP.,73,28 W. lawrence Ave., Chicago, '" •. 
Mailinckrodt'Chemical Worlis, 2nd & Mallinckrodt Sts" St.louis, Mo. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Merix Chemical to., 2234 East 75th St., Chicago, III. 
Michael, Claude, Inc., 703 W. Ivy St., Glendale, Calif. ' 
Miller, H. Corp., 4t~ & BristIllSts., Philadelphia, Pa. 
Miller·Stephenson Chern. Co., Inc.; 16 Sugar·tklilow Rd., Danbury,. Conn. 
Multisonic C)eaning.Systems,9615. Meech Ave., Cleveland, Ohio 
Heumade Products Corp., 720'White Plains Rd., Scarsdale, N. Y. 
Nitine, Inc.,. Rte. 46, Clifton, N, I. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N, Y. 
Oakite Products, Inc., 50 Vall.y. Rd., Berkeley Heights, N. 1. 
Oneida 8ectronic Mig. Co., 84a.N .. Cottage .St., Meadville, Pa. 
Pennsalt Chemicals Corp., Henn Center, Philadelphia, Pa. 
Pentronics Corp:, 10 Cheney St., Dorchester, Mass. 
Philadelphia Quartz Co., 1146 Public ledger Bldg., Philadelph~, Pa. 
Phillips Mfg, Co., 7334 N. Clark 51., Chicago, "" 
PrlH:hem Inc., 16536 Broa~ay Ave., Cleveland, Ohio 
R,Columbia Products Co., Inc.,~008 St. Johns Ave., Highland Park, III. 
Ram Chemicals Mfg. Co., Inc.,,2tO E. Alondra Blvd., Gardena,. Calif. 
R,andolph Products Co., 12th St; Carlstadt, N. 1. 
Raw~ Company, Inc., Box 9, Spooner,Wisc. ./ 
Sara Scientific Co., Box 321, San Francisce, CaIH. 
Shenda labs., Inc.;Box 24, Closter, N. J. 
Shipley Cd., Inc.,2300 Washington St, Newton, Mass, 
Sprayon Prod$., Inc., 26300 Fargo Ave., Bedford Hgts., Ohio 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Stewarf,Halli:ilemical Corp.; 222· Washington St., Mount Vernon, N. Y. 
Superior Flux & Mfg. Co., 153& St. Clair Ave., Cleveland, Ohio 
Tech Spray, 2113 W. lrd, Amarillo, Tex. 
Techni,Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

&2 , 

Ultrasonic Appl. of I\mer:, Inc., 1211Y •. ~unrisl Hwy., ·J.indenhU($~ IlY, . 
. Union Carbide Corp., C"mical & Plaslics,;270 Pa,~ Aw., New. Y1!Ik, N.,¥., 

CLEANERS. MECHANICACMA"GNnIC 
. TAPE . . ' ... 

VirgJala Paael Corp., Box 1108, WaynesbDro, Va. 
Duotone Co., Inc., Box 814, S. Miami, Fla. ' 
Heager, Inc., 729 Ceres Ave, Los Angeles, Calif; ."'. 
lonard Industries Corp., 3047 Tibbett Ave .. , 8r(lllx, N. Y. 
Kybe Corp., 132 Calvary St., Waltham, Mass .. 
l & R MIg. Co., 577 Elm St.,!(earny, N. J>" 
Phillips Mfg. Co., 7334 N, .Clark St., Chic~go;m. 
SprayoR Prods., Inc., 26300 Fargo AVI., Bedfo,d Hgts" Ohio 
Workman Electronic Prot/s., Inc, Box 3828, Sarasota, Fla. 

CLE4NERS. ULTWONIC •. 
Blackstone U/lraSDnlcs, Inc., 820 Center St, Shellield, ,.. ;.;., P 2919 
Clevila Corp., Piezoelectric DIv., 232 ForIJes Rd., BedlanJ, .Ohio 
Kokusal EI.c. Co., Uti., 9 Nlshikubo-Sakuragwa-cho, Minala-ku, Tokyo, lapan 
Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. J. 
Amstro Corp., IIHlinton Rd., fairfield, ~. J. , 
Barco Chemical Products Co" 70H03 S. laSalle, Chicago, III. 
Baron·Blakeslee, Inc., 1620 S. laramie A'I\., Chicago, III. 
Bausch and lomb Inc" 87969 'Bausch St., Rochester, N. Y. 
Beckman Inslrs., Inc., Scientific lilstrs"lliv., 25oo·Harbor &Ivd., fullerton, Cal. 
Bendix Corp., Instruments & lHe Support Di •. , 

2734 Hickory Grove Rd., Davenport, Iowa 
Branson Instruments Co., 76 Progress Dr., Stamford, Conn. 
Commander labs., Inc., 1177 Santa Fe Ave., Escondido, CaIH. 
Dawe Inslruments, ltd., Western Ave., Acton, london W3, Eng. 
Delta Sonics, Inc., 12918 Cerise Ave:, Hawthorne, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dri-Clav. Corp., 54 Kinkel St., Westbury, N, Y. 
Dynaslinics Corp., .Box 672, Pipestone, Minn. 
Edmund ScientifIC Co., 380. Edscorp Bldg.; Barrington, N •. I. 
Electromation Components Corp., 84 Toledo St"Farmingdale, .N. Y. 
8ectrovert, Inc., 86 Ha,tford Ave.,.Mt. Vernon, N. Y. 
Fidelity Chemical Products Corp., 472 Frelinghuysen Ave., Newark, N. I. 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa locka, Fla. ,. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. V: '. 
International Scanatron Systems Corp., )623 Straight Path, Wyandanch, N: Y. 
lanel, Inc., 226 Main Ave., Stirling, N. I. . . 
Kulicke & Sofia Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
l & R Mfg. Co., 577 Elm St."Kearny, N. I .. 
lewis Corp., Rte. 6, Woodbury, Conn. 
Undan labs. Inc., Box 920, State College, Pa. 
MSE, Inc., 8lI Sharon Dr., Westlake, Ohio 
Marca/ Electro.sonics, P.O. Box 185, Bulban/<, Calif. . 
Mechanical Technology, Inc" 968 A~any.shaker Rd., .latham, N. Y. 
Mettler Electronics Corp., 123 N. Fair.Oaks Ave., Pasadena, Calij. 
Miller, H. Corp., 4th &. Bristol Sts., P~iladelphia, Pa. 
Mullisonic Cleaning Systems, 9615 Meech Ave., Cleve~nd, Ohio 
Nuclear Equipment Chemical Corp., 165 Marine St., FJirmlngdale, N, Y. 
Nuclear. Supplies, Box 312, Encino, Calif. . 
Oakite Products, Inc., 50 Valley Rd., Berkeley Heights, N. I. 
Pall Corp., 3D Sea Cliff Ave., Glen Cove, N. Y. . 
Phiilips Mfg. Co" 1334 N. Clark St., Chicago, III. 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Rawn Company, Inc., Box 9, Spooner, Wisc. 
Sara Scientific Co., Box 321, San Francisco, Calif, 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 
Tronic Corp., Box 247·E, Belmont, Calif. 
Ultrasonic Appl. of Amar., Inc., 121 W. Sunrl$e Hwy., lindenhurst, N. Y. 
Vigor Tool Co., 53 West 23 St., New Yor~ N. Y. 
Westingliouse Elec. Corp., Industrial Group, Box 868, Pitlsburgti, PII. 
Westinghouse Eleclric InU .. Co., 200 Park Ave., NewVork, N. Y. 
Wheelabrator Corp., 1478 S. Byrkit St., Mishawaka, Ind. 
Will Scientific, .Inc., 39 Russell St., Rochester, N. Y. 

CLEANERS AND FILTERS. AIR-SEE AIR 
CLEANERS AND FILTERS 

CLEANING & FILTERING EQUIPMENT. 
LIQUID 

Bendix Corp., Instruments & Ufe Support Div., 
2734 Hickory Grove Rd., Davenport, Iowa 

Commander labs., Inc., 1177 Santa Fe Ave., Escondido, CaIH. 
Industrial Formulations Corp., 160 Terminal Dr., Plainview,N;Y, 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Pall Corp" 30 Saa Cliff Ave., Glen Cove, N. Y. 
Richardson Co., 2640 lake St, Melrose Pk., III. 
S~,Rex Corporation, 7S River ~d., Nutley, N. I. 

t 
I 

Ultrasonic Appl. of Amer., fnc., 121 W. Sunrise Hwy., lindenhu(st N. Y. 

CLIP INSULATORS-SEE INSULATORS. 
TEST AND BAnERY CLIP 

CLIPS. ALLIGATOR 
Daburn Elctrns. & Cable Corp., .23&0 Holllllan St., Bronx, N. Y. • • P 2935 
6C Electronics, Dlpt ID,I, 400 S. WYJIIIn St., Rlckford, III. ,.. P 903 
6raI1l0lInc., 589 HHlgrove Ave. III Grange, m. 
Industrial OtYiclS Inc., B82 Rlvlr 114., Edt;ewater, N. I. ....... P 1797 
MueUlr Eleotrlc Co., 1589 H East 31st St, Clneland, Oblo.. .. P 924 
National TII·TrDnics Corp. 511 St Caslm. AVI., Yonkers, N. Y. .. P 929 
Pomlna EleCtronics Co. Inc., 15011 E. 9th St, Pllffiona, Cain. 

, ...' . " p' 942,946,968 
RJI /odustrles Inc., 125 Splneer·PI. Mlllllraneek, H. Y •• -., P 982 
ShDwi! MaSIn KIIYO Co. llll, s.5. ~O!ll" TllflJshl, SlIinllllWll.fw,Tlkyo, 

Iajlan .......... ; ............... , ............... p 2776 
Smltll, H. H., lac., 812 SIIldlker Ave.,.BroollJl, N.Y.,,", , .. .... p 993 
Amatqm 8clln. Hardware. Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Associated Engineering Corp., 65. ~ent St., .. Brookline, Mass. .. 
Birnbach Co. Inc., In Hanse Ave.,Jreepoit, .N. Y. .. 
Carol Cable Co., Box 68, Pawtutke~ R. I. 
Components Specialties, Inc., 1011l\I.alo Ave., Freeport, N. Y. 
Federal Screw Prods., Inc., 3917 J(. Kedzie Ave., Chicago, III. 
iE Manufaqturing Co., 3039 W. Carroll ~ve.~.Cbicago, III. .' 
Oneida 8ectronic MIg. Co., 843 H, Collage st., Meadville, 1')1. '.", 
Phi/more MIg. Co., I,nc., 130·/ll lamaica Ave.;RiclunondHiI~ N. Y. 

Riemer, David Co., Inc., BOX 112, N. Miami Beacb, FJa • 
'SllIgo\O Industries, Inc., 350 Fifth·Ave., New York, N. Y. 
Trlple-A Specialty Co., 5750 West 5IstSt.,ChicaRO.,III. 
Whitaker Cable Corp., 1301 Burlington St.; Nd(ansas City, Mo. 
Workmanaeclronic Prods., Inc., :Box Jg28, Sa/asota, Fla., , 

CLIPS. BATTERY-SEE HOLDERS. BATTER~' 

CLIPS. BOARD. HARNESS. ..' . . ' 
ICll/RaRy, 1015 Ce/fIInIIIR.Wjy,.Pa10 Alto; CIIlf,. ••••• •.• •. p 2953 
NatioDiI Tef'~rlInlc$ talJl.,.56 stCasimlr An.,Yonkers, /lY. .,'p 929 
Pan •• ItCQIJI.,1.7301 Ridgeland Au., TlIIlerParII,-III. ,) .. :... p.~3 
Smlt~, H. N. Inc. 812 Saedlker Ave., Brooklyn, N. Y. 
VictDr Electronic CO.Inc.,.1248lt6ladstoneAYI., SyU; CIf... p 1006 
E·Z Hook Test ProductsrP.O. Box,l05"CovinRton, Ky. 
Electrovert, Inc., 86 Hadfonl:,Ave .. Mt. Vernon, N. y" 
Fastex Div., 195 Algollqllin R~.; Des Plaines, III. , 
MacDonald &'Co., ~13SouthBrand Blvd., Glendale, CalK. 
Oneida 8ectronlc MfgAlo;,·843.N.CottageSti Meadville, Pa. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Sjoberg, C., & Sim, Inc., 415 Station St., Cranston, R.1. 
Templet Ind., Inc., 201 t Bethpage Rd., Pil!inview, N. Y. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. I. 
Tinnerman Prods., . Inc., ·Box 6688, Cleveland; Ohio' .' 
Waters Conley.Co., Inc" 501 1st Ave" N.W., Rochester, Minn. 
Weckesser Co., Inc., 4444 W. Irving Park Rd;; Chicago, III. 
ZieNck Mfg. Corp., Radio Circle,.Mt. Kisco,' N. Y. 

CLIPS. COMPONENT 
,"urate EIecIroalcs Clrp., Bu 935J, EIJria, Obio ........... p 832 

'Allte ClIP. 2 l ... " An., WilIcbelter, Mass. •••.•.... ,..... P 835 
Aupl Inc., 3& Perry Ave., Attleboro, Mass •••• , ••.••. ,...... P·1590 
Ballles CQIJI.024 N. LanslloWli. Ave., IlIhSdown., Pa. 

.-Daburn Elctrns. & Cable Corp. 23&0 Hoffman St, Bronx, N. Y. • . P 2935 
Electronic Maldill Corp. 44 CkurdJ St •. Pawtacket, R. I, 
Industrial OtYlces lite., 982 River Rd., EtInwater, N • .I......... P 1797 
Internatioul Elctm. Rls. Corp., 135 W. Magnolia ,Blvd. Burbank, Cal. 

P ·2518 
National Tel·Tron~s Corp., 56 St Casimir Aye.1 YIInkers,N. Y. •• p 929 
RJt Industrils Inc., 125 Spencer PI., Mamaroneck"H: Y. 
Smitk, H. N., Inc., 812 Snediker Ave., Braokiyn, N. Y.. • . . . • . • • • P 993 
Veclor EI.ctronic Co. Inc., 12480 Gladstone Ave., Sylmar, Cal. 
Waldom E/actroJlics, Inc., 4833 West 53rd St; Cbicalo, "I. 
Aa.id Engrg. Inc., 30 Cook Ct., laconia, N. H. 
Abacus Electronics Corp., 10 Hudson Terr.; DObb.s Ferry, N. Y. 
Aldrich, C. G. Mfg. Corp" Box 312, Sugar Grove, Pa. 
Berg Electronics, Inc., Vorl! Expwy., New Cumberland, Pa. 
Birtcher Corp., P.O. 80x 0, Monterey Park, Calif. 
Braun, H. Tool & Instr. Co., 140 Fifth Ave., Hawthorne,N. ! 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Coonor Spring & Mfg. Co., 75.14th St., San Francisco; Calif.. 
E·Z Hook Test Products, P.O. Box 105, Covington, Ky. 
Electrovert Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
Fastex Div., 195 Algonquin Rd" Des Plaines, III. 
General Staple Co., 28 East 22nd St., New York, N. Y. 
Kestler Electronics, 4226 Arica Ave., Rosemead, Calif. 
,Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
O'Hara Metal Products Co., 540 Brannan St., San FrancilCo, Calif. 
Oneida ,Electronic Mfg. Co., 843 .N. Cottage st, MeadVille; Pa. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. . 
SKG Associates, Inc., 20G Eustis St., Boston, Mass. 
Seastrom Mfg. Co. Inc., 701 SanDra Ave., Glendale;CaIiI. 
Sjoberg, C., & Son, Inc., 415 Station St.,Cranston, R. I. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Sylvania Electric Products, Inc., Parts Div., 12 Sacond Ave., Warren, Pa. 
Templet Ind., Inc., 201 E, Bethpage Rd., Plainview,.N. Y .. 
Tinnerman Prods.,'lnc., Box 6688, Cleveland, Ohio 
Transcoo Mf~ Co.,. 2655 Perth St., Dallas, Tex. 

CLIPS. FAHNESTOCK. SPRING WIRE 
BC E1ectroaics, Dept 10.1, 400 S. Wyman St., RocldonJ, Ill. .•• p 903 
Smitlr,H. N., Inc.; 812 Snediller Av •• , Brooklyn, N, t,-
Waldam EI.ctronics, Inc.; 4633 W .. t 5314 St., CbIcaRO, III •. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. . 
Amalom 8ctrn. Hardware Co., 81 Rockdaie Ave., New Rochelle, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, .N. Y .. 
Federal Screw Prods., lnc., 3917 N. Ked/ie Ave., thicago, III. 
Hunter Spring, One Spring Ave., Hatfield, Pa. , 
Oneida 8e.ctronic Mig. Co., 843 .N. Collage St., MeadVille, Pa. 

. Tinnerlllan Prods., Inc., Box 6688, Cleveland, Ohio 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

CLIPS. TEST . .... 
Barnes Corp., 24 H. .lall$tloitl\l Ave.·lansllnn., !\ 
Electro Scientific Inds., 13900 N.W. Scitnci Park Dr., Portland, Ore. 
Eleotroaic Moitllnl,Cerp., 44 Cb~cb St, Pawt1Icke~ R, I, ' 
BC Elec!nlllms,D8ptfU.l, 400 S. Wyman St, RocktonJ, III. ... P 903 
611JhHI Inc., 589 HIlgrov. Ave., III Grange, m. .............. p 'll'll 
Industrial ~lIfces lac;,B82 R_Rd. Edgewater, N. I ..... , .. p 1797 
Maeller Elactiic Co., 1589 lUast:31st st.,CIIVlland, Ob/a ","P 924 
PIIIIIII3 Electronics Co. Inc., 1500 t 9th St, POlllona, Calff. p 942,968 
Rye Industries IR, 125 Spence!'PI., lamanneck"N, y, 
SIIaRcross, E. Presllm St., Sllma; N.1l, . '. . ,. . . 
Shewa Musen KolYO Ca., ltd., 5-5, kbome, T02Olbl, Sblnapwa./(D, Tokyo, 

lapa. . . ' 
Smith, H. H., Inc.; 8ltsn.dlkar Ave, BreDl/ytl,N.Y. ' 
Vectar ElectrOnic Co. lIe., 12460 6/aditqoe Ava., Sylmar, CaC 
Abacus Electronics Corp.,:JOHudson .:reIt., Dobbs, FellY, N; Y •• 
Air'()'Tronics Products, Inc., Box K, Morrisville, N. Y. ." 
Amatom Elctrn. Hard. ware Co., 81 Rockdale.Ave.~ N~w Roc.helle, N.Y. 
Anchor Specialty Mfg. Co., 300 HoII~ter Rd. Teter~oro, N. 1. 
Birnbach Co. Inc" m·Hanse. Ave., FreepOrt, ~. Y •. 
Contac~ "iC., M. Box 6, Hudson, N. H. 
DaYm3rc Corp., Bear HHI Rd." Ylaltham .. M~. , 
RHooIt rest Products, P"O, BIlll lOS,. Covington, Ky .. 

. fa.stein Specialty Co., 36.19 N. Eight St., Philadelphia, Pa. . 
Eby Salt~ Co" 10\8.05 Archer·Ave. Jamaica, N. Y. . 
.EJectraid, Inc., Box 53, Cambridge, Mass. 
IE ManufacturinR Co.; 3039 17,; Carroll Ave~ Ch~ago,,"I, 



Jettron Products Inc., 58 Roule 10, Box 7, Hanover, N. J. 
Keystone Elclrns. Corp., 49 Bleeker St., New York, N. Y. 
MacDonald & Co., 213 Soulh Brand Blvd., Glendale, Calif. 
Ostby & Barlon Co., Box 6267, Providence, R. I. 
Philmore Mfg. Co., Inc., IJI).()I Jamaica Ave., Richmond Hill, N. Y. 
Rapid Speciailies Co., 327 W. Huron St., Chicago, III. 
Shigolo Induslries, Inc" 350 Fifth Ave., New York, N. Y. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Teradyne, Inc., 183 Essex St., BaSion, Mass. 
Whilaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Workman Electronic Prods., Inc., Box 3828, Sarasola, Fla. 
Zierick Mfg. Corp., Radio Circle, Mt Kisco, N. Y. 

CLIPS. TRANSISTOR & DIODE-SEE 
ROAINERs. TRANSISTOR & DIODE 

CLIPS AND CAPS. GRID & PLATE 
AMP Incorporated, Box 3608, Harrisburg, PI. 
Amphenol Connector ON., 2801 S. 25th Ave., Broadview, III. p 837 
GC Electronics, OeptlD·l, 400 S. Wyman Sl, Rockford, III. 
Millen, James, Mfg. Co, Inc., 150 Exchange St., Malden, Mass.. p 2913 
National TeHronics Corp., 56 St Casimir Ave., Yonkers, N, y.. p 929 
Smith, H. 8., In~, 812 Snediker Ave., Brooklyn, H. Y. 
Amalom Elclrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Amphenol Induslrial Div., 1830 South 541h Ave., Chicago, III. 
Bud Radio, Inc., 4605 Easl 3551h St., Willoughby, Ohio 
Hobson Bros., Inc., 4940 W. lawrence Ave., Chicago, III. 
Induslrial Eleclronic Hardware Corp., 109 Prince St., New York, N. Y. 
Kentucky Elctrns., Inc., Box 511, Owensboro, Ky. 
Nalional Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Oneida Electronic Mfg. Co" B43 N. Cottage St, Meadville, Pa. 
Slaver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Templet Ind., Inc., 201 E. Belhpage Rd" Plainview, N, Y. 
Tinnerman Prods., Inc., Box 6688, Cleveland, Ohio 
Warren Components Corp., Box 848, Warren, Pa. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

CLIPS AND HOLDERS. FUSE-ALSO SEE 
PANELS. FUSE 

Accurale Electronics Corp., Box 935J, Elyria, Ohio 
AU" Corp., 2 Lowell Ave., Winchesler, Mass. .......... . . . . . p 835 
Aupt Inc" 36 Perry Ave., Attleboro, Mass. 
Bel Fuse Inc., 203 Van Vorst St., Jersey City, N. J. 
Bussman Mfe., McGraw·Edison, University at Jefferson, St. Louis, MD. 

p 2694,-2695 
p 893 
p 896 

Connector Corp., 6025 H. Keystone Ave., Chicage, III. 
EIIy, H. H, Co., 4701 Germantown Ave., PhHadelphia, Pa, ...... . 
GC Electronics, Dept. 10·1, 400 S. Wyman St., Rockford, m. 
General Electric Co" Elclln. Camp. Sales Oper., 1 River Rd., Schenectady, N, Y. 
Littelluse, Inc., 800 E, Horthwest Hwy., Des Plaine~ ilL .. . . . p 2742 
Master Specialties Co., 1640 Monrovia, Costa Mesa, Calif. p 2751 
Hatlonal Tel·Tronics Corp., 56 St Casimir Ave., Yonkers, N. Y.. p 929 
Raytheon Co., Ind. Components Oper, 485 Centro St., Quincy, Mass. 

p 1176 
Smilfl, H. H., Inc., 812 Snedlker Ave., Brooklyn, N. Y. 
Acme Model Engrg. Co., 654 Bergen 8Ivd., Ridgefield, N. J. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Braun, H. Tool & Inslr, Co., 140 Fifth Ave., Hawthorne, N. J. 
Bussman Mfg., McGraw·Edison, University at Jefferson, St. louis, Mo. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Chase·Shawmul Co., 374 Merrimac St., Newburyport, Mass. 
Cole·Hersee Co., 10 Old Colony Ave., S. 80ston, Mass. 
Dante Electric Mfg. Co., Bantam, Conn. 
Eagle Electric Mfg. Co., Inc., 13·10 Bridge Plaza S., long Island City, N. Y, 
Eby Sales Co., 148'()5 Archer Ave., Jamaica, N. Y. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Ercona Corp., 2121 Bellmore Ale., Bellmore, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Industrial Electronic Hardware Corp., 109 Prince St" New York, N, Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kolton Elec. Mfg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
levilon Mfg. Co" Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Oneida Eleclronic Mfg. Co" B43 N. Cottage St., Meadville, Pa. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 
Whitaker Cable Corp., 1301 Burlington St, N. Kansas City, Mo. 
Zierlck Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

CLOCKS. ALL TYPES 
A D Data Systems, Inc" 830 Linden Ave., Rochester, N. y, p 759 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. .... p 1647 
Astrodata, Inc,; 240 E. Palais Rd., Anaheim, Calif. . ... , . . . . . p 1017 
Atec, Inc., 1125 Lumpkin St, Houston, TeL p 1 015 
Austron, Inc., 10214 H. Interregional Hwy., Austin, Tex. ....... p 1332 
Chrone-Log Corp., 2583 W. Chester Pike, Broomall, Pa. ..... . p 767 
Clare, C. p" & Co., 3101 Pratt Blvd., Chicago, III. 
Datatron, Inc., 1562 Reynolds St, Santa Ana, CaIH.. . •. . . . . •. . p 775 
Digital Instrs., Inc., 13735 Victory Blvd., Van Huys, CaIH, p 778 
Durant Digital Inst 825 N. Cass St, Milwaukee, Wisc. 
Frequency Electronics, Inc., 3 Delaware Dr., lake Success, H. Y. 

p 1104,1330 
Geo Space Systems, Inc" 630f 49th St. H., St Patersburg, Fla. P 781 
Gibbs Mfe. & Research Cerp., 450 N. Main St, Janesville, Wisc.. p 1106 
Haydon, A. W. Co., 232 H. Elm St., Walerbury, Conn. 
Neutronlc Corp., Box 625, St Loui~ MD. ................. p 1448 
Han-Linear Syslems, Inc., Box H, Del Mar, CalK. . .. p 1450,1451 
PPM Inc., 7016 Euclid Aye" Cleveland, Ohio ......... p 1455 
Parabam In~, 3017 E. las Hermanas St., Compton, Cal. ...... p 793 
Pamn Research Inc., 48 Urban Aye" Westbury, N. Y. . . . . . .. p 1460 
Pennwood Humechron Co., 1249 Frankstown Ave., Pitlsbur!b, Pa. 

p 794 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. .• p 1050 
Sanky, Saiki MI(. Co., Ltd" 11-2 !-Chome Shinbashi Minate-ku, Tokyo, Jap. 

p 1753 
Servo Dmlopment Corp, 2 Willis Ct, Hicksville, N. V. 
Takeda Rlken Ind, Co. Ltd" 1'32·1 Asahl-ehD, H.rlma·ku, Tokyo, Jap. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 

Tyco Instrument DIY., 18 Hickory Dr., Waltham, MasL 
Veedor·Root Inc" 70 Sargeant St., HarUord, Conn. ..... . ., p 1055 
A.O.l.P., 13 PI. Jeanne d'Arc, Paris, France 
Beckman Instrs., Inc., Elctrn.lnslrs. Div., 2200 Wright Ave., Richmond, Calif. 
Binary Elctrns. of CaIH., 1429 N. State College Blvd., Anaheim, Calif. 
Bio·Medical Elctrns., Inc., 653 Lofstrand la., Rockville, Md. 
Bulova Welch Co" Timer lab., Bulova Park, Flushing, N. Y. 
Devco Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Mane Corp., 103 11th Ave., st. Charles, III. 
Edwards Co., Inc., 90 Connecticut Ave., Norwalk, Conn. 
Elron Inc., 9701 N. Kenlan Ave., Skokie, III. 
Faraday, Inc., 805 S. Maumee, Tecumseh, Mich. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hansen Mfg. Co., Inc., Box 13, Princeton, Ind. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Elclrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
Information Instruments, Inc., 62 Enterprise Or., Ann Arbor, Mich, 
Instrumentation T eehnology Corp., 18811 Napa St" NorthridRe, Calif. 
International Regisler Co., 4700 W. Montrose Ave., Chicago, III. 
Model Reclifier Corp., MRC Bctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Montgomery Mfg. Co., Inc., 206 S. Main St., Owensville, Ind. 
National Time & Signal Corp., 21803 Wyoming Ave., Detroil, Mich. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sprengnelher, W. F. Instr. Co., Inc" 4567 Swan St, St. Louis, Mo. 
Standard Eleetric Time Corp" 89 Logan St., Springfield, Mass. 
Syslron·Oonner ·Corp., One Systron Or., Concord, Calif. 
Time·O·Matic Inc., Box 850, Danville, III. 
Traid Corp., 777 Flower St., Glendale, Calif. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Visual Elclrns. Corp., 356 West 40th St., New York, N. Y. 
Wakmann Walch Co., Inc., 15 W, 47th SI" New York, N, y, 
Zenilh Conlrols Inc., 830 West 40th St., Chicago, III. 

CLOSED CIRCUIT TV SYSTEMS-SEE 
TELEVISION SYSTEMS. CLOSED CIRCUIT 

CLOTH & FABRICS-SEE INSULATION 
MATERIALS. FABRIC 

CLOTH. SPEAKER GRILLE 
ac ElectroniCS, OepllD·l, 400 S. Wyman St, Rockford, III. 
Acoustone Corp., Div. of Newcastle Fabrics, 80 Wythe Ave., Brooklyn, N. Y. 
Chicopee Mfg. Co., Cornelia, Ga. 
Mellotone Inc., 1220 Broadway, New York, N. Y. 
Merlang Mfg. Corp., 111 S. Long Beach Rd., Rockville Centre, N. Y. 
Newark Wire Cloth Co., 351 Verona Ave., Newark, N. J. 
Shigoto Industries, Inc., 350 Fifth Ave., New Yor~ N. Y. 

CLOTH. WOVEN WIRE 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Bram Metaliurgical·Chemical Co" 245 Chellen Ave., Philadelphia, Pa. 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
Eleetrofilm Inc., 7116 laurel Canyon Blvd., N. Hollywood, Calif. 
Elchomatic, Inc., Box 444, Waltham, Mass. 
Matthey Bishop, Inc., Malvern, Pa. 
Newark Wire Cloth Co., 351 Verona Ave., Newark, N. J. 
Pall Trinity Micro Corp., Rle. 281, Cortland, N. Y. 
Tyler, W. S. Co., 8200 Tyler Blvd., Mentor, Ohio 
Unique Wire Weaving Co., Inc., 759 Ramsey Ave., Hillside, N. J. 
Wire Clolh Enterprises, Inc., 130-132 Gamma Dr., Pittsburgh, Pa. 
Wright, G. F. Steel & Wire Co., 243 Stafford St., Worcester, Mass. 

CLUTCHES. FRICTION 
American Precision Inds" Inc., 77 Olean Rd., E. Aurora, N. Y. ... p 1724 
Computer Instr. Corp., 92 Mad~on Ave., Hempstead, N. Y. 
Dynamic Instrument Corp., Dept. EEM, 115 E. Bethpage Rd., Plainview, N, Y. 
FAE Instrument Corp., 16 Norden Lane, Huntington Sta" N. Y. .. p 1732 
GAP Instrumenl Corp., 17 Broolrlyn Ave., Westbury, N. Y. 
General·Electro Mechanical Corp" 787 Hertel Ave., Buffal~ N, Y. p 1737 
Maatnl Inc., 240 Seneca St., Buffalo, N. Y. 
Northfield Precision Instr. Corp., 4400 Austin Blvd., Island Park, N. y, 

p 1751 
Precision Mechanisms Corp., 44 Brooklyn Ave, Westbury, N. Y. 
S.E,C,S., Inc., 19-5& 38th St, Long Island City, N. Y. ...... p 1234 
Singer Co, Diebl DiY, Flnderne Ave., Somerville, N. I. 
Sterling Instr" 78 E. Second St, Mineola, N. Y. . . . • • . . • . . . p 1767 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Christian Precision Mfg. Co., Inc., 121h & Federal Sts., Camden, N. J. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Dynamic Gear Co., 175 Dixon Ave., Amityville, N. Y. 
Dynamic Gear Co., Inc., 4571 N.W. 8th Ave., Ft. lauderdale, Fla. 
Formsprag Co., 23601 Hoover Rd., Warren, Mich. / 
Insco Corp., Main St, Groton, Mass. 
Lem Instr, Corp" 20 Sarah Dr., Farmingdale, N, Y. 
MagneTec Corp., 7751 Densmore Ave., Van Nuys, Calif. 
Meltronics, Inc., 3343 Merrick Rd., Wantagh, N. Y. 
Midwest Automatic, Inc., 510 Third St., Des Moines, Iowa 
Millitesl Corp., 88 Madison Ave., Hempslead, N. Y. 
Perfect. Gear & Inslr. Corp.,. 18141 Napa, Northridge, Calif. 
Simplalrol Prods. Corp., 675 Plantation St., Worcester, Mass: 
StOjl Components Inc., 100 Commercial St, ,freeport, N. Y. 
Vemaline Prods. Co., Inc., 455 W. Main St., Wyckoff, N. J. 
WER Industrial Corp., 3036 All Blvd., Grand Island, N. Y. 
Warner Eleefric Brake & Clutch Co., Beloit Wise. 
Zero-Max Co" The, 2845 Harriet Ave., S., Minneapolis, Minn. 

CLUTCHES. MAGNETIC 
American Precision Inds., Inc., 77 Olean Rd" E. Aurora, N, Y. .. . p 1724 
Dynamic Instrument Corp., Dept. EEM,115 E. Belhpage Rd, Plainview, H. Y. 

p 1729 
FAE Inslrument Corp., 1& Norden Lane, HuntingionSta., H. Y. .• p 1732 
Genera~EleclrD Mechanical Corp., 787 Hertel Ave" Buffalo, N. Y. p 1737 
General Time Corp., Rle. 8, TOrrington, Conn. 
Globe Industries, 2275 Stanley Ave" Dayton, Ohio 
Mag\rollnc., 240 Seneca 51., Buffalo, H. Y. . .... '. . . . . . . . . p 1749 
S.E.C.s., Inc., 19-58 38th St., Long Island City, N. Y. ••.•...•. p 1234 
Sterling Instr., 76 ~ Second St., Mineola, N. Y. . . • . . . . . . . . p 1766 
Allis, Louis Co., Div. Litton Inds., 427 E, Stewart St., Milwaukee,Wisc. 
Altair Research & Mfg. Co., 1241 [ State St., Ontario, Calif. 

COATINGS. ANTI·STATIC 

Avionics, Inc., 1915 Bendix Dr., South Bend, Ind, 
Bendix Corp., Motor Components Div., Elmira, N. Y. 
Cutler·Hammer, Inc" 4201 N. 27 St., Milwaukee, Wisc. 
Dial Products Co., 19·11 Cottage St., Bayonne, N. J. 
Electric Machinery Mfg. Co., 800 Central Ave., Minneapolis, Minn. 
Electroid Corp., 95 Progress St., Union, N. J. 
Fawick Airflex Div., 9919 Clinton Rd., Cleveland, Ohio 
Ferranti Ltd., Hollinwood, Lanes., Eng. 
Hobbs Mfg. Co., 666 Lincoln St, Worcester, Mass, 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Kollsman Motor Corp" Mill St., Dublin, Pa. 
Lem Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
Lear Siegler, Inc., 3171 S, Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Lem Instr. Corp., 10 Sarah Dr., farmingdale, N, y, 
MagneTec Corp., 7751 Densmore Ave., Van Nuys, Calif. 
Meltronics, Inc., 3343 Merrick Rd., Wantagh, N. Y. 
Millitest Corp., 88 Madison Ave., Hempslead, N. Y. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
PIC Design Corp., 477 Atlanlic Ave., E. Rockaway; N. Y. 
Perfeet Gear & Instr. Corp., 18141 Napa, Northridge, Calif. 
Permanent Magnet Co., Inc., The, 4437 Bragdon St., Indianapolis, Ind. 
Precision Speci!lies, Inc., Box 118, Pitman, N. J. 
Simplalrol Prods. Corp., 675 Plantalion St, Worcesler, Mass. 
Stop Components Inc., 100 Commercial St., Freeport, N. Y. 
Technology Instr. Corp., 850 lawrence Dr., Newbury Pk., Calif. 
Valcor Engrg. Corp., 365 Carnegie Ave., Kenilworth, N. J. 
Vibrac Corp., Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 
Vogue Inslrument Corp., 31 Commercial St., Plainview, N. Y. 
WER Industrial Corp., 3036 Alt Blvd., Grand Island, N. Y. 
Warner Electric Brake & Clulch Co., Beloit, Wisc. 

CLUTCHES. POSITIVE 
American Precision Inds" Inc, 77 Olean Rd., E. Aurora, H. Y. ... p 1724 
Computer Instr, Corp" 92 Madison Ava., Hempstead, H. Y. 
FAE Instrument Corp., 16 Norden Lane, Huntington Sta., N, Y. .. p 1732 
General·Electro Mechanical Corp" 787 Hertel Ave" Buffalo, N. Y. p 1737 
Singer Co" Diehl Dlv., Finderne Ave., Somerville, H. I, 
Advance Gear & Machine Corp., 5851 Holmes Ave., Los Angeles, Calif. 
Cutler·Hammer, Inc., 4201 N. 17 St., Milwaukee, Wisc. 
Fawick Airfle, Div., 9919 Clinton Rd., Cleveland, Ohio 
Formsprag Co., 23601 Hoover Rd., Warren, Mich. 
Gear Specialties, Inc., 2635 W. Medill Ave., Chicago, III. 
Gearlronics Corp., 112 Chelmsford Rd., N, Billerica, Mass; 
MagneTee Corp., .7751 Densmore Ave., Van Nuys, Calif. 
Pertect Gear & Inslr, Corp., 18141 Napa, Northridge, Calif. 
Precision Specialies, Inc., Box 118, Pitman, N. J. 
Torrington Co., Box 1008, Torrington, Conn. 
Zero·Max Co., The, 1845 Harriet Ave., S., MinneapoliS, Minn. 

COATINGS. ANTI·LASER BEAM 
8ausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Evaporated Coalings Inc., 798 Welsh Rd., Huntingdon Valley, Pa. 
General laser Corp., 8 Erie Dr., Natick, Mass. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Isochem Resins Co., Cook St., Lincoln, R. I. 
Isomel Corp., 433 Commercial Ave., Palisades Park, N. J. 
Liberiy Mirror Div., 851 Third AYe., Brackenridge, Pa. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Speetra·Physics, Inc., 1250 W. Middlefield Rd., Mt. View, Calif. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 

COATINGS. ANTI·STATIC 
Chomerlcs, Inc., 85 MyStic St, Arlington, Mass. .... . . . . . . p 1640 
Filmohm Div., 37·11 47th Ave" Long Island City, N. Y. .. ...• p 1671 
GC Electronics, Dept 10·1, 400 S. Wyman 51., Rockford, III. 
A.O.I.P., 13 PI. Jeanne d'Arc, Paris, France 
Amerace·Esna Corp., 4425 Bandini Blvd., Los Angeles, Calif. 
Amicon Corp., 25 Hartwell Ave., Lexington, Mass. 
Analytical Chemical Labs., 22 W. Madison, Chicago, III. 
Barco Chemical Products Co., 701·703 S. laSalle, Chicago, III. 
Beaver labs, Inc., 160 Terminal Dr., Plainview, N. Y. 
Calg laboratories, Inc., 155 Sullivan la., Westbury, N. Y. 
Carboline Co., 328 Hanley Indl. Ct., St. Louis, Mo. 
Chemtronics, Inc., 1260 Ralph Ave., Brooklyn, N. Y. 
Custom Materials, Inc., Alpha Indl Park, Chelmstord, Mass. 
Denton Vacuum, Inc., Cherry Hill Indl. Clr., Cherry Hill, N. J. 
Eleclrofilm Inc., 7116 laurel Canyon Blvd., N. Hollywood, Calif. 
Emerson & Cuming, Inc., 869 Washinglon St., Canton, Mass. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
Evaporaled Coatings Inc., 798 Welsh Rd" Huntingdon Valley, Pa. 
Fulier-O'Brien Corp., 1342 Willow Rd., Menlo Park, Calif. 
Furane Plastics, Inc., 5121 San Fernando Rd., W. Los Angeles, Calif. 
GAF Corp., 140 West 51 St., New York, N. Y. 
Grafo Colloids Corp., P. O. Box 195, Sharon, Po. 
Hecht Rubber Corp., 481-484 Riverside Ave., Jacksonville, Fla. 
Industrial Formulations Corp., 160 Terminal Or., Plainview, N. Y. 
Isochem Resins Co., Cook St., Lincoln, R. I. 
liberiy Mirror Div., 851 Third Ave" Brackenridge, Pa. 
Merix Chemical Co., 2234 East 75th St., Chicago, III. 
Metavac, Inc., 45·68 162nd St., Flushing, N. Y. 
Micro·Circuits Co., New Buffalo, Mich. 
Miller, H. Corp., 4th & Bristol Sts., Philadelphia, Pa. 
National Gaskel & Washer Corp., 114 Easl25 St., New York, N. Y. 
Nopco Chemical Div., 60 Park PI., Newark, N. J. 
Randolph Products Co., 12th St., Carlstadt, N. J. 
Sprayon Prods" Inc., 16300 Fargo Ave" Bedford Hgt~, Ohio 
Transidyne·General Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Universal Shellac & Supply Co., 540 Irving Ave., 8rooklyn, N. Y. 
Vacuum Ceramics, Inc., 15 Easl Main St., Cary, III. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Zenith Optical Lab., 138 Palisade St., Dobbs Ferry, N. Y. 
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COAnNGs.COND22~ 

COAnNGS. ODNDUC'IIYE . " ". 
CUIIIrIcIr .. 85 .,... It."AIIIIItIn. MIIst., ••••• ,.::z ';pI639:1640 
FiIIIohl DIr., 37·11471U"",I.InIIII81111 Clty,'N.Y ....... , •. P 1671 
IlIfIIIIaIionlf Eletrn. Re" Cerp.; 13$ .•• ""DlIa aM,Bulllalt, tal ., 

': " "..: P 2520 
Kiessllk ..... Inc., 42tI Saw Mill RI¥8r Rd~ a.stord, N.T. 
RCA EIcInL CempenelllJ, 41J SoItt5tfl It., 1IinIson, N. L 
AUaco Pro4s •• 130 Wood Rtf .• Braintree. MaSs. 
Amicon Corp •• 25 Hartwell Avt., lexington, Mass. 
AremcoProducts, Inc.; '!!ox 145. Briamlff Manor. It V." 
Carboline Co •• 328 Hanley 1ndI. Ct. St. louis. Mo. .' ,. 
Cerac. Inc •• Box 597, Butler. WISe. 
Consp, Inc., 184 E. Union It., AIIqany, N. Y. .' 
Corning Gla.ss Works. Teclmlcal Prods. DIY •• Cem/ng •. ft.Y. 
CUstom Materials, Inc., Alpha lnell "'r~ Chelmsford. Mass. 

, Dell Optics Co., Inc.; 9226lferinedy Blvd ••. North~ergan. N. J. 
Electro Materials Corp/oiAmerlcl. 605 Center Ave •• Mimaroneck. If. Y. 
Electro-Science Labs'j Inc~ 1133 Mlh St .• PhRadelphla •. l't. 
Emersoq & Cuming, nc., 869 Washington St.. Canton, Mass. 
Enthone. Inc.. Box 1900, New limn. Conn. : 
Environmentel Container Systems, Box 337. Union City. Cali!. 
Etchomatic.lnc., Box 444, Waltham, Mass. 
Evaporated Coatings Inc., 798 Welsh Rd., .Huntingdon Valley. Pa. 
Fanstoellnc •• One Tantalum PI. If: Chicago, III •. " .• 
Fuller'()·Brien Corp •• 1342 WIllow R1L. Menlo Park, CaIN. . 
Furane PlasHcs;lnc. 5121 San Fernando Rd.. W. Los AngeJes.Caln. 
Hardman. Inc.. 600 Cortfand It., Bellavlll •• ;N. J. 
Hysol Dlv .• 211 FranJdln st, Olean, ItY. 
Iencllem ResIns Co., Cook st, UIIcoIn, R. I. 

,Lek·Trol.Imi., Rte.2. Grapevine, Tex. 
Uberty Mirror D1v., 851 ThIrd Ave. Brackenridge, Pa. 
Lundy Elect & Systoms. Inc.. Robert La •• Glen Head. N. Y. 
Materials for EIctrns .• Inc •• 149-32 l32nd It., JamaICa. N •. Y. ' 
Materials Research Corp, Rte. 3D3, Orangeburg, It Y. 
Megadyne lodS .• InC., 1665 Butlalo Rtf. Rochester, N. Y. 
Mereco Products Corp •• 538 Wellington Ave .• Cranston. R. I. 
Merix Chemical Co .• 2234£ast 75th St., Chicago. iii. 
Melaplast E1ectrochemicals Corp, 915 Westchestor Ave., Bronx, N. Y. 
Motson, J. F. Co •• 1717 Bethlehem Pike. Rourtown. Pa. 
National Gasket & Washer Corp.. 124 East 25 St. New York, N. Y. 
Packaged Rasins Co., 130 Wood Rtf.; Braintree, Mass. 
Plasmadyne, 3839 S. Main. Santa Ana. CaIn. 
SeJ.Rex Corporation, 7Hlver Rd. NuUey. N. J. 
Techni·Tool. Inc, 1216 Ard! St, Philadelphia. Pa. 
Topper Mfg. Co, Inc., 889 Northern Blvd •• Great Hack. It Y. 

,/ Transidyne-Gl!neral Corp., 462 JacksGn Plaza, Ann Arbor. Mith. 
Union Carbide Corp.; Mafarlals Sys. Div.; Coatings Service. 

1245 S. Mein St.lndlanapolJs, Ind. 
Wornow Process Paint Co., 1218 Long Beach Ave.. los Angeles, CaIH. 

COATINGS •. ELECTROMAGNnlC ·WAVE 
ABSORBING-ALSO SEE MATERIALS 

Filmehm DiY, 37·1147111 Ave, Longlllalld CIIJ, N. Y. •••.•••• P 1671 
Allied Research & Engineering'Co .• I03OD Glasgow PI •• los Angelas, Cal~. 
Coax DeviCes. Inc:. Box 234-£EM; Chelsea. Mass. 
Eastman Kodak Co., 343 state St, Rochester. N. Y. 
EmerSon & Cuming, Inc •• 869 Washington St. Canton. Mass. 
Herley Inds.. Inc, 175 EIleen Way. Syosset N. Y. 
ISOcheni Rislns Co, Cook St. lincoln, R. L 
Lek·Trol.lnc.. Rle. 2. Grapevine. Tex. 
Lundy Elect. & Systems, Inc., R1lbert La. Glen Head, N. Y. 
McMillan Radiation labs. Inc •• Brownvilfe Ave. Ipswk:h, Mass. 
Transidyne-G'eneral Corp, 462 Jackson Plaza, Ann Arbor, Mich. 
Wolfson. p,J. Co., Inc •• 150 Broadway. New York, N. Y. 

COATINGS. FILMS. TRANSFERS.' nc.. 
nCHANT·RESISTING 

Hua!, Philip A. QemiaJ Cerp,'~ Pat, N. 1 "...... p 708 
KressIIk 1'nIU.,11C.. 420 Saw Mlllll¥lr Rd •• E1ms(1ri, H.Y.· •• P 2152 
Mllpar, Inc .• $pIoial Pnd1ICIs Dept, rna ArtIJIJ\ln Ito.; falls Cbmlr, ... 
Alpha Mala/I, Inc.. 56 Wafar St, Jersey City. N. J. 
C.oovef$ion CheliticaICorp.. 210 E. Main St. Rockville. Conn. 
Isochem Resins Co.. Cook Sf, .llncoln. R. I. 
Liberty Mirror DiY .• 851 ThlrdAve,Brackenrldl!e, Pa. 
Materials Research Corp, Rte. 303. Drangebul'fi It Y. 
Naz·Dar International. 1087N. 8rancJi; Chicago, III. 
Randolp/J Products Co .• 12111 St. Carlstadl. N. J. 
Russell Inds •• Inc" 96Sfatlon Plaza, 'Lynbrook. N. Y. 
Transidyne-Gl!neral Corp:. 462 Jackson PJaza, Ann Arbor. Mich. 
Wornow Process Paint Co" '1218 Long Beach Ave •• los Angelas. CalH. 

COATINGS. FLUORESCENT 
Mllpar. Inc., SpecIaII'roilIlCfa", 7718 ArIInJton Blvd., falls Chan" fa. 
RCA EIcIm. _onaIi. 415'Sotll5lb It., 1ImIIIII, N. J. 
Black LightProdS.. Box.4527B.Chicago. III.' , 
Borden ChemiCel Co.. KIyIon Dept., Fonl & Washington. NorrIStown. Pa. 
Conap, Inc., 184 E. Unlo!! It., AII8gatIy. N. Y. . ' 
minois Bronze l'QMIer & Paint CO;, 300 E. Maln St. Lake Zurich. RI. ' 
Isochem Resins Co •• Cook St;UncDln, R. I. 
Randolph Products CO;. 12111 St. Carlstadt. N. J. 
Shannon Luminous MaUs eo.. 7S56Santa Monica Blvd., Hollywood. Cal. 
'stroblile Co .• Inc.. 75 West 45th St.. NeW York, N. Y.. . 

COATINGS. FUNGICIDAL 
CoIalllbla TtchllJcal Cerp. """"""""ns ExpwJ. WOld. II. f. 

p 706,707 
DIIactri1 Corp. III Allen BIvd •• FIllliiIlldata. N~ Y. 
GC EllcIrOnlcs, Dept 10:1, 4!11 S. lYJman It., IlackfDnI, ill, 
MeIpar. Inc.. Special Prtdaets DIpt, '1178 Artl. Blvd. Fans CWrdI, ... 
.... J ...... 1Ifr..Ce. Inc., 158 EBIInp It., lIaIdln, Mass. 
Acine Chemical & lIIsuIation CO •• 166 Chapel St .• New Haven. Conn. " 
Analytical Chemical I.abL. 22 W.MadisOn, Chicego. iii. 
Biwax Corp •• 45 E. 'Bradro.ck Dr •• Des Plaines. nt. 
Carboline Co •• 328 Hanley Indl. Ct, St. louis, Mo. 
Canap, Inc •• 184 E. Union st. Allegany. N. t 

.4 eemll969 

Dolph, J. C. Co .• New Rd •• M~III iunctiol!. N. J. 
Dow Chemical Co •• Midland, MIch. '" 
E. J. Dupont De Nemours & Co., Inc .• lQ07 Market St., .Wilmington, Del. 
Flock Process COrp.. Box 430. Norwalk, Conn; 
FuUer.o'Br1en Corp.. 1342 WilloW Rd •• MeJ1lO Park, 'Calif; 
OAF Corp., 140 West .51 St. New York, N. Y. ' 

. Injectorall Electronics Corp •• 4·North Rd •• Greet Neck, N. Y. 
_mRasms Co •• Cook St.. Lincoln.' R. 1.' 
M & T Chemicals. Inc.. Sub. American Can Co.,.RaJiway.If.J. 
Mi~·Stephenson Chem.Cu.. Inc .• 16 Sugar HoJIowRd •• Danbury. Conn. 
Randolph Products Co.. 12111 St .• Carlstadt, . N. J. ", 
Resin Formulators Co.. 9601 Jefferson Blvd., Culver City, Cal. 
Schenectady Chemicals. liIe .• Box 1046. Schenectady. N. Y. 
Sterling Varnish Co •• The. Haysvnle Borough. Sewickley. Pa. 
Stevenson Bros. & Co.. 110 Ra.ce St, Philadelphia. Pa. 
Techform Labs •• lno •• 707 S. Hampton Dr. Venica; CaIH. 
3M Co •• 3M Center. St Paql. Mmn •. 
Tricraft Products Corp., 1124 W. Newport, Chicago. IIi. 
Westinghouse Electric Corp •• Industrial Plastics Div.. ' 

1585 Lebanon School Rtf.; W. Miftiln, Pa. 
Zophar Mills. Inc .• 112-130 26th St. Brooklyn. N. Y. 

. COATINGS. COMPOUNDS. LUBRICANTS. 
nc;. HEAT CONDUCTIVE 

CIIDmeIIcs, Inc. B5 MJItiC. st,ArUn&IDII. Mass. ........... ; p 1639 
Calam"a TechDlcal CQfJ. 2HO BraaklylfGaeans ExJIwr" W""sln ••• Y. 

P 706.707 
Dow Coroing Corp., _lid. Mlclt. ... , .............. p 1S81-1~ 
lnIematianaJ Elctm. Res. Corp.. 135 W. Malolila Blvd. Burllank, Cat 

P 2520 
ThI!DIaUey CIIIIJIIIJ, 87J9 Diplomacy Rew. Dallas. TellS' 
Aremeo Products, Inc.. Box 145; Briarcliff Manor. N. Y. 
Carboline Co •• 328 Hanley Indl, ct. St Louis. Mo. 
eerae. Inc .• Box 597. Butie(.Wisc. 
Conap, Inc.. 184 E. UnlDli St; Allegany. N. Y. I 

Electro Materials Corp. of America. 605 Centar Ave .• Mamaroneck. N. Y. 
Electro-Science Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Emerson & Cuming. Inc .• 869 Washington St, Canton, Mass. 
Fuller'()·Brien Corp .• 1342 Willow Rd .• Menlo Park, CaiH. 
OAF Corp •• 140 West 51 St .• New York, It. Y. 
General Electric Co •• Silicone Products Dept. Waterford. N: Y. 
Glidden·Durkee Div., goo Union Commerce Bldg .• Cleveland. Ohio 
Goldak Co .• Inc •• 1I0l-A Air Way. Glendale. CaIH. 
Hardman. Inc.. 600 Cortland St. BelievUle. N. J. 
Isochem Resins Co., Cook St. Lincoln. R. I. 
MacDonald & Co .• 213 South Brand Blvd .• Glendale. Calif. 
Materials Research Corp •• Rle. 303. Orangeburg, N. Y. 
Merix Chemical Co •• 2234 East 75th St .• Chicag!)o III. 
MidsU Corp .• 27 Bland St. Emerson. N. J. 
Packaged Resins Co •• 130 Wood Rd., Braintree. Mass. 
Sauereisen Cements Co •• 160 Gamma Dr .• PiHsburgb. Pa. 
SchenllCfady Chemicals. Inc .• Box 1D46, Schenei:tady. H. Y. 
Sperex Corp •• 2239 Pontius Ave.. Los Angeles. Calif. ' 
Sprayon Prods.. Inc •• 26300 Fargo Ave •• BedionllJgts.. Ohio. 
TIckle. A. EngIneering Works. Inc .• 21 Delevan St., Brooklyn. N. y, 
Wakefield Engineering. Inc., Teal & Auduborr Rds.. Wakefield. Mass. 
Westinghouse Electric Corp .• Industrial'P1asHcs Div .• 

1585 Lebanon School Rtf •• W. Miftiin. Pa. . 

COAtiNGS. HIGH:..tEMPERATURE. CERAMIC. 
PLASMA'SPRAY-SEE SERVICES. COATING 

COATINGS. INFRARED 
SemCIrp. of AIIIerica, 111 New SoIIIII Rd.. HJckuiIIt, N. Y. .•• P 1708 
Slrnes Engineering Co.; 30 Commerce Rd •• Stemford. Conn. 
Bausch'andlomb Inc •• 87969 Slusch St. Rochester. N. Y. 
,Dell Optics Co .• Inc .• 9226 Kennedy Blvd .• North Bergen, N. J. 
Denton Vacuum. Inc .• Cherry HHllndl. Clr., Cherry Hill, N. J. 
Eastmen Kodak Co •• 343 State St. Rochester. ll. Y. 
Emerson & Cuming. Inc .• 869 Washington St. Canton. Mass. 
Evaporateil Coatings Inc.. 798 Welsh Rd .• Huntingdon Valley. Pa. 
Exotic Materials. Inc •• 2968 Randolph Ave., Costa Mesa. Calif. 
General Diode Corp .• 18 South St.. Framingham. Mass. 
General Laser Corp.. 8 Erie Dr., Natick. Mass. 
Infrared lode •• Inc.. Box 989. Sante Slrbera. CaIH. 
Isochem Resins Co .• Cook St. Lincoln R. I. . 
Jenaer Glaswerk Schott & Gen. Inc •• 200 Park Ave., New York, /I. Y. 
Kinney Vacuum co;. 3529 Wasllington St .• Boston, Mass. 
Liberty Mirror Div .• 851 Third Ave •• Brackenridge. Pa. 
Materials Research Corp •• Rle. ~03. Orangeburg. N: Y. 
Metavec, Inc.. 4$-68 l62nd St., Flushing. fi. Y. . . 
Optics Technology. Inc •• 901 CaIH. Ave., Palp Alto. CalH •. 
Spectra-Physics. Inc.. 1250 W. Middlefield Rd., III V'18W; Calif. 
Topper Mfg. Co. Inc.. 8B9 NQrthern Blvd •• Great Neck. N. Y. 
Valpey Corp.. 1400 Highland St .• Holliston. Mass. 
Wire Cloth Enterprises. Inc .• 13()'132 Gamma Dr.; Pittsburgh. Pa. 

COATINGS. INSULATING 
CarliorundulR Co. Elelms Plant. Box 339, Niagara falls. II. Y. •. P 1578 
Calullllla TlChllical ClIP •• 2ND BrooMyI.Queens &PWY .. WolIIsld •• II. Y. 

, P 706.707 
DDeelrll Corp., B9 Allen Blvd .. FllIIlnJdale. II. Y. • ••• . •. •. • ..P '1579 
Dtw C_ ClIP •• MidlaJld. MicJI .................. " ' P 1580-1583 
faIIl.picJler I .... Inc., Amlficaa BId ... Cantral Pkwy. De,t EEMf. Cllcinnatl, 
BC EJectnpicS, Dept IQ·I. 400 S. WJII1In St, Rockflnl. III. 
Internattonal EJctm. ReI. Corp.. 135 W. MqnDlIa Blvd •• Burlluk. Cal 

p 2520 
1.1par. IIC" SpICIaI Pniduets oe,t., mi ArB"". Blvd, Fills Clllrrcfl, VI. 

, '. P 105 
.. n, Jamet, IIfr. Co. 1Ic., 1511 Elcbanp St, Mald'i. Mass. 
Muralll M/f. Ca. ....... I. Japan . 
WeatiIIh_ EIu. CarJ.;-,.' Meterlal1,3 GalllmCtr .. PllUliai1lr. Pa. 
Acme Chemical & Insulation co;.J66 Chapel St, New Haven, Conn. 
AUaco Prods., 130 Wood Rd.. Braintree, Mass.. ' 
Aremco Products, Inc.. Box 145. Briarcliff Manor. N. Y. 
Armstrong Products Company,lnc.. P.o: Box,657; Warsaw, Ind. 
Beaver Labs. Inc .• 160 Terminal. D~; Plainview, If. Y. 
Biggs Co •• 1547 14th St; Santa.Monica; Calit 
BiWax Corp •• 45 E. Bradrock' Dr .• Des Plaines, iii. 

CRC ChemiCals. Div.C. 1. Webb. Orasher. Pa. ' 
CaJg Laboratories. Inc.; 155 Sullivan La, Was1bury, N. Y. 
Chase & Sons. Inc., 19 Highland Ave •• Randolph. Mass. 
Chemical Products Corp .• King Philip Rd •• E. Providence. R. I. 
ChempJast Inc .• 923-150 Dey Rtf, Wayne. It 1. 
Cherntronics. tnc •• 1260 Ralpb Ave.. Brooklyn; N. Y. 

, Conap, Inc.. 184 E. Union St, Allegany, N. Y •. 
Dennis Chemical eo. 2701 Papin St .• St: Louis. Mil. 
Denton Vacuum. Inc.. Cherry Hiil Indl. Ctr •• Cherry HHI, N. J. 
Dolph, J. C. CO;, NeW Rd., Monmouth Junction, N. 'J. 
Pow Chemical Co •• Midland; MlcIL 
Jlynaloy. Inc .• 7 Great Meadow La .• lfanover; N. J. 
E. I. DupolllOe Hamours & Co .• Inc •• 1007 Market St. Wilmington. Dil. 
E<istma~ChemicaIPIII)I~, Inc., Kingsport. Tenli. 
EleclrO Materials CorP. of 'AmeriCf. 605 .Center Ave .• Mamaroneck, N. Y. 
EJectro.&:lence Labs., Inc" 1133 Arch St. Philadelphia. Pa. 
Emerson & Cuming, Inc.. 869 Washington St ••. Canton. Mail. 
Epoxyme Corp •• 1428 N. Tyler Ave .• S. EI Monte, CalH. . 
Evaporated Coatirip Inc.. 798 Welsh Rd •• Huntingdon Valley, Pa. 
Fluorocarbon Co .• 1754 S. ClemenHne. Box 3339. Anaheim. CaIH. 

. ·Fuller.()·Brien Corp. 1342 WilIIJw Rd. Menlo Park, Calif. 
Furane Plastics, Inc., 5121 San flrnando Rd •• W. Los Angeles. Cain. 
General Electric Co.. Silicone Products Dept .• Waterfonl, N. Y. 
Hardman. Inc •• 60D Cortland St. BelleVille. N. J. 
Hecht Rubber Corp.. 482-484 Riveiside Ave .• Jacksonville. Fla. 
HI·Test Chemical Corp •• 4D Blanchanl St .• Newark. N. J. 
Hightemp Resins Inc .. 225 Greenwich Ave •• Stemfonl. Conn. 
Hyaol Div, 211 franklin St .• Olean, N. Y. . 
Injectorall ElectrOnics Corp .• 4 North Rd •• Great Neck, N. Y. 
lsocI1em Resills Co .. Cook St. Lincoln. R. I. 
Johns-Manville Sales Corp •• 22 East 40lIl St .• New York. N. Y. 
Klenk Chemical Corp •• 31140 Fraser Or •• Fraser. Mich. 
KilIJpers Co.. Inc .. Koppers BldR" PitlsburRh. Pa. 
Materials Research Corp .• ' Rte. '303. Orangeburg. It Y. 
Mereco Products Corp •• 538 Wellington Ave .• Cranston. R. I. 
Motson. J. F. Co .• 1717 Bethlehem Pike. Flourtown. Pa; . 
National Gasket & Washer Corp .• 124 East 25 St. New York. N. Y. 
National laminating Mfg. Co .• 339 S. Robtitson Blvd .• Beverly Hills, Cal. 
Norton Co •• I New Bond St. Worcester. Mass. . 
Oneida Electronic Mfg. co;. 843 N. Cottsge St.. Meadville, Pa. 
PaisleY. 1153 Bloomfield Ave .• Clifton. fl. J. ' 
Pennsylvania Industrial Chemical Corp., 120 Stete St .• Clairton; Pa. 
Permaluster. Inc •• 1844 H. Keystone St. Burbank, Calif. 
Plasmadyne. 3839 S.Main. Sanla Ana, CaIH. 
Polymer Corp .• 2120 Fairmont Ave., Reading. Pa. 
Ram Chemicals Mfg. Co .• Inc •• 210 E. Alondra Blvd .• Gardena, Calif. 
Resin Formulators Co •• 9601 Jefferson Blvd., Culver City, Cal. 
Royallnds.. 2051 E. Maple Ave •• EI Segundo. CaIH. 
Sauerelsen Cements Co •• 160 Gamma Or .• Pittsburgh. Pa. 
Schenectady ChemiCels, Inc.; Box 1046. Schenectady, N. Y. 
Speclra.strip Corp •• P.O, Box 415. Garden Grove, Calff. 
Sperex Corp .• 2239 Pontius Ave •• los Angeles. Calif. _ 
Sprayon Prods .• Inc., 26300 Faip Ave •• Bedford HRts.. Ohio 
Slarnetics Co .• Box 9308. N. Hollywood. calil. 
Sterling Var.nish Co •• The. Haysville Borough, Se\Yickley, PI. 
Stevenson Bros. & Co.. 110 Race St .• Philadelphia. Pa. 
Techlorm Labs •• Inc., 707.S. Hampton Dr .• Venice. Calff. 
3M Co.. 3M Center. St Paul. MIMI. 
Tricralt Products Corp .• 1124 W. Newport. Chicago. III. 
Union Carbide Corp .• Mater~ls Sys. Olv .• Coatings Service. 
'1245 S. Main St .• Indiana)lOlis. Ind. 
Vacuum ceramics. Inc •• 15 East Main St .• Cary. In. 
WasHnghouse Electric CorP •• Industrial Plastics Div •• 

1585 Lebanon School Rd.; W. Miftiin. Pa. 
Whittaker Corp •• 9229 Sunset BI •• los Angeles. Calff. 
ZojIhar Mills. Inc .•. 112·130 26111 St .• Brooklyn. N. Y. 

C,OATINGS. MOLD RELEASING 
Dilactrix Corp, B9 AUln Blvd.. Flrmindala. N. Y.· 
D" ClI'oing CDrp.. Midland. Micb. .... .. . . .. • •• ...... P 1580, 1582 
eerac. Inc •• Box 597. Buffer. Wise. 
Cbemplast. Inc.. 923-150 Dey Rd •• Wayne. N.1. 
00Iph, 1. C. Co.. New Rd •• Monmouth Junction. N. J. 
~merson & Cuming. Inc •• 869 Wasbington St. canton. Mass. 
Fuller'()·Brien Corp .• 1342 Willow Rd •• Menlo Perk. Calif. 
Hardman. Inc.. 60D Cortland St .• Belleville. N. J. 
Isochem Resins Co •• Cook St. Lincoln, R. I., 
Merix Chemical Co;. 2234 East 75th St.. Chicago. III. 
MiDer. H. Corp •• 4th & Bristol Sts.. Philadel~hla. Pa. 
Nopco Chemical Div. 60 Park PI.. Newark. N. J. 
Shamban. W. S. & Co •• 11543 W. Olympic Blvd.. Los Angales. Cam. 
Whittaker Corp .• 9229 Sunset SI., .los Angeles. CaIH. 

COATINGS. OPTICAL 
Burke & James, Inc.. 333 W. Lake St. ChicalO. III. 
CGS Units. Inc .• 73 Saginaw Dr •• Rochester. N. Y. 
COming Glass Works. Tecl1nical Prods. Div .• Coming. N. Y. 
Evaporated Coatings Inc .• 798 ,Welsh Rd •• Huntingdon ValleyePa. 
Ewald Instruments Corp. Rte. 7.ft. Kent. Conn. 
Exotic Materials. Inc.; 2968 Randolph Ave •• Costa fltesa. Calif. 
lleneral La,r Corp .• 8 Erie Dr.; Natick, Mass. . 
Infrared 1niIs .• Inc., Box 989. Santa Barbara. CaIH. 
IsocI1em Rasins Co .. Cook St .• Lincol!!.. R. I. 
lanaer Glaswerk $chQ!! & Gen. Inc. ~IAI Park Ave •• New York, N. Y. 
liberty Mirror Dlv •• 851 Thlnl Ave •• Brackenridge, Pa. 
Materfals Research Corp .• Rte. 303. Orangeburg, N. Y. I " 
Merii Chemical Co .• ~ East 75th St,Chicago. III. Me_ Inc., 45-68 162nd St. Rushing; ft, Y. 
Optic$ Tecl1nology. Inc •• 901 Calif. Ave •• Palo Alto. Calif. 
Syncor Prods. Co.. Inc:, 44. Easteni A~.. Mal4en. Mass. 
Texas Jnstrs.. Inc. Box 6015, Delias. Tex. ' . 
Varo Optical. Inc. 215 E. Prospect Ave., MI.,Prospect.llI. 

.COATINGS. PROTECTIVE, ' 
CoIllllllla Technical Corp.. 2&-60 BroDldJR-4ueans ExiIWY. WIIIIslite; N.: r 

" p 706.707 
Dllictrb CIrt. 69 AlllnJlItt, Flnlllaldlfe. N. Y •. '.. • .. • • .... P 1579 
Dew Corila&CIrp •• lIidI~nd,Micb. ...... :. " .... ' .... p 1S80~1~ 
fa&fe.pJcher 1Rd..1nc.. AIIIerlcln "dg., Central Pkwy~ Dept. ~ 1:ilclnllati, 0.' 



Inlemallonal Elctrn. Res. Corp., 135 W. MagnOlia Blvd., Burbank, Cal. 
p 2520 

Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Melpar, Inc., Special Products Dept, 1176 Arlll1gton Blyd., Falls Church, Va. 

p 705 
Slanwyck Winding DiY., 131 Walsh Ave., Newburgh, N. Y. 
ADRE Co., 1005 South 26th SI., Milwaukee, Wisc. 
Alpha Metals, Inc., 56 Water SI., Jersey City, N. J. 
American Solder & Flux Co., Inc., 19 & Willard Sts., Philadelphia, Pa. 
Amicon Corp., 25 Hartwell Ave., lexington, Mass. 
Armstrong Products Company, Inc., P.O. Box 657, Warsaw, Ind. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Borden Chemical Co., Krylon Dept., Ford & Washington, Norristown, Pa. 
Carboline Co., 328 Hanley lodl. CI., SI. louis, Mo. 
Cerac, Inc., Box 597, Butler, Wisc. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Chemical Products Corp., King Philip Rd., E. Providence, R. I. 
Conap, Inc., 184 [ Union SI., Allegany, N. Y. 
Conversion Chemical Corp., 210 E. Main SI., Rockville, Conn. 
Daubert Chemical Co., 2000 Spring Rd., Oak Brook, III. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Denton Vacuum, Inc., Cherry Hillindi. Ctr., Cherry Hill, N. J. 
Eastman Chemical Prods., Inc., Kingsporl. Tenn. 
Emerson & Cuming, Inc., 869 Washington SI., Canton, Mass. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Fidelity Chemical Products Corp., 472 Frelinghuysen Ave., Newark, N. J. . 
Fuller·O'Brien Corp., 1342 Willow Rd., Menlo Park, Calif. 
Goodrich, B. F. Industrial Products Co., 500 S. Main SI., Akron, Ohio 
Hardman, Inc., 600 Cortland St, Belleville, N. J. 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 
Humble Oil & Refining Co., P.O. Box 2180, Houston, Tex. 
Hysol Div., 2ll Franklin SI., Olean, N. Y. 
Illinois Bronze Powder & Paint Co., 300 E. Main SI., lake Zurich, III. 
Isochem Resins Co., Cook St., lincoln, R. I. 
)Qenk Chemical Corp., 31140 Fraser Or., Fraser, Mich. 
liberty Mirror Div., 851 Third Ave.,Brackenridge, Pa. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Miiler, H. Corp., 4th & Bristol Sts., Philadelphia, Pa. 
Miller·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
National Gasket & Washer Corp., 124 East 25 SI., New York, N. Y. 
National Laminating Mfg. Co., 339 S. Robertson Blvd., Beverly Hills, Cal. 
Nopco Chemical Div., 60 Park PI., Newark, N. J. 
Oakite Products, Inc., 50 Valley Rd., Berkeley Heights, N. J. 
Pennsalt Chemicals Corp., 3 Penn Center, Philadelphia, Pa. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Plasma dyne, 3839 S. Main, Santa Ana, Calif. 
Printloid, Inc., 10·10 44th Ave., long Island City, N. Y. 
Pro-Chem Inc., 16536 Broadway Ave., Cleveland, Ohio 
Randolph Products Co., 12th St., Carlstadt, N. J. 
Rawn Company, Inc., Box 9, Spooner, Wisc. 
Seal·Peel, Inc., 775 Stephenson Hwy., Royal Oak, Mich. 
Sperex Corp., 2239 Pontius Ave:, los Angeles, Calif. 
Sprayon Prods., Inc., 26300 Fargo Ave" Bedford Hgts., Ohio 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Sterling Varnish Co., The, Haysville Borough, Sewickley, Pa. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Techni·Tool, Inc., 1216 Arch SI., Philadelphia, Pa. 
Technic, Inc., Box 965, Providence, R. I. 
3M Co., 3M Center, SI. Paul, Minn. 
Union Carbide Corp., Materials Sy~ Div., Coatings Service, 

1245 S. Main St., Indianapolis, Ind. 
Western Coating Co., Box 598, Royal Oak, Mich. 
Westinghouse Electric Corp., Induslrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Wornow Process Paint Co., 1218 long Beach Ave., los Angeles, Calif. 

COATINGS. RADIOACTIVE 
Nuclear Equipment Chemical Corp., 165 Marine SI., Farmingdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 

COATINGS. TRANSDUCER FORMING 
Clark Elctrns.lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Isochem Resins Co .. Cook St., lincoln, R. I. 

COATINGS. WEATHERPROOFING 
Columbia Technical Corp., 26·60 Brooklyn.flu.ens Expwy., Woodside, N. Y. 

p 706,707 
Dalak Corp., 85 Highland Ave., Passaic, N. I. . .. ,.;........ p 1170 
Dil.ctrix Corp., 69 Allen Blvd., Farmingdale, N. Y. . . .. . . .. . . . . p 1579 
Dow Corning Corp., Midland, Mlcb. ... . P 1580-1583 
Eagle·Picber Ind., Inc., American Bldg., Central Pkwy., Dept. EEM-69, Cincinnati, O. 
Melpar, Inc., Special Products,llept., 1116 Arlington Blvd., Falls Cburcb, Va. 

p 705 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
American Solder & Flux Co., Inc., 19 & Willard Sts., Philadelphia, Pa. 
Armstrong Products Company, Inc., P.O. Box 657, Warsaw, Ind. 
Arnold Labs, Inc., 7103 Laurel Canyon Blvd., N. Hollywood, Calit 
Biwax Corp., 45 [ Bradrock Dr., Des Plaines, III. 
British Insulated Callender's Cables, 21 Bloomsbury SI., london, Eng. 
CRC Chemitals, Div. C. J. Webb, Dresher, Pa. 
Caig laboratories, Inc., 155 Sullivan la., Westbury, N. Y. 
Carboline Co., 328 Hanley Indl. CI., SI. louis, Mo. 
Chemical Products Corp., King Philip Rd., E. Providence, R. I. 
Colonial Alloys Co., Ridge Ave. & Crawford, Philadelphia, Pa: 
Conap, Inc., 184 E. UnionSI., Allegany, N. Y. 
Dolph, J. C. Co., New Rd., Monmouthlunction, N. J. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Epoxylite Corp., 1428 N. Tyler Ave., S. EI Monte, Calif. 
Fuller·O'Brien Corp., 1342 Willow Rd., Menlo Park, Calif. 
Furane Plastics, Inc., 5121 San Fernando Rd., W. los Angeles, Calif. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
Goodrich, B. F. Industrial Products Co:, 500 S. Main SI., Akron, Ohio 
Hardman, Inc., 600 CortlandSI., Belleville, N. J. 
Humble Oil & Refining Co., P.O. Box 2180, Houston, Tex. 
Ideal,Helierman Can., ltd., 331 FrankcomSI., Ajax, Onl., Can. 

Isochem Resins Co., Cook St, lincoln, R. I. 
Johns·Manvilie Sales Corp., 22 East 40th SI., New York, N. Y. 
Kano Labs., Inc" 1000 Thompson la., Nashville, Tenn. 
Klenk Chemical Corp., 31140 Fraser Dr., Fraser, Mich. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Markal Co., 250 N. Washtenaw Ave., Chicago, III. 
Miller·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
National Laminating Mfg. Co., 339 S. Robertson Blvd., Beverly Hills, Cal. 
Pennsylvania Industrial Chemical Corp., 120 State SI., Clairton, Pa. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Ram Chemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena, Calif. 
Randolph Products Co., 12th St, Carlstadt, N. J. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Seal-Peel, Inc., 775 Stephenson Hwy., Royal Oak, Mich. 
Sperex Corp., 2239 Pontius Ave., los Angeles, Calif. 
Sprayon Prods., Inc., 26300 Fargo Ave., Bedford Hgts., Ohio 
Stevenson Bros. & Co., 110 Race SI., Philadelphia, Pa. 
3M Co., 3M Center, SI. Paul, Minn. 
Western Coating Co., Box 598, Royal Oak, Mich. 
Westinghouse Electric Corp., Industrial Plastics Oiv., 

1585 lebanon School Rd., W. Mifflin, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Wornow Process Paint Co., 1218 long Beach Ave., los Angeles, Calif. 
Zophar Mills, Inc., 112·130 26th SI., BrOOklyn, N. Y. 

CODE & TAB MARKERS-SEE WIRE MARKERS 
(ALL TYPESI 

CODED DISCS. OPTICAL 
Data TechnololY Inc., 65 Crove St.,Watertown, Mass. 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Buckbee·Mears Co., 245 East 6th SI., St. Paul, Minn. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Ferranti ltd., Hollinwood, Lancs., Eng. 
Gurley, W. & l. E., 514 Fulton SI., Troy, N. Y. 
H H Controls Co., Inc., 16 Frost St., Arlington, Mass. 
Itek Corp., 10 Maguire Rd., lexington, Mass. 
litton Industries, Encoder Div., 20745 Nordhoff St., Chatsworth, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Metrological Data Corp .. 70 Plauderville Ave., Garfield, N. J. 
o & S Research, Inc., 1912 Bannard St., Riverton, N. J. 
Robot Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Rowe Engravers, 68 Union Ave., Clifton, N. J. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Singer-General Precision, Inc., 808 Western Ave., Glendale,Calif. 
Wayne·George Co., Christina St., Newton, Mass. 

CODERS. A·F 
Aerospace Researcb Inc., 130 lincoln St, Boston, Mass. 
American Time Products, Bulova Watcb Co., tnc., 

61·20 Woodside Ave., Woodside, N. Y. . . . p IOB2 
Babcock EI.ctronics Corp., 3501 Harbor Blyd., Costa Mesa, Calif. P 1654 
Bramco Controls DiY., Led" Inc., College & South, Piqua, Ohio.. P 2286 
Dynamics Instrumentation, 583 Mont.rey Pass Rd., Monterey Pk., Cal. 

P 525 
J.8·T Instrs. Inc., Box 1818, New Haven, Conn. 
Nippon E1.c. New York Inc., 20\1 Park Ave., New York, N. Y. 
Tele.signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. P 757 
Alpha Electronic ServiCes. 344 N. State College Blvd., Orange, Calif. 
Computronics Engrg. 4949 Hollywood Blvd., los Angeles, Calif. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
ISC/Telephonics Div., no Park Ave., Huntington, N. Y. 
Moore Assocs. Div., 815 American SI., San Carlos, Calif. 
Mult~one Electronics, Inc., IlJ Broadway, New York, N. Y. 
Trepac Corp. 01 Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Vega Elctms. Corp., 2115 De la Cruz Blvd., Santa Clara, Calif. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif, 

CODERS. BEACON 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. 
elK Components Inc., 103 Mars. SI., Watertown, Mas~ 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

P 525 
Precision Timer Co., Inc., 40\1 Wesley Ave. Westbrook, Conn. 
Vep Precision labs.; Inc., 239 Maple Ave., Vienna, Va. 
A.rocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 SW. 37th Ave., Miami, Fla. 
Bendix, Electrodynamics Div., 11600 Sherman Way. N. Hollywood, Cal. 
CCA Electronics Corp., 716 Jersey Ave .. Gloucester. N. J. 
Computronies Engrg. 4949 Hollywood Blvd., los Angeles, Calif. 
Oero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
General Instrument Corp., Elctm. Sys. Oiv., Andrews Rd., Hicksville, N. Y. 
loral Elclro.Sys., 825 Bronx River Ave., Bronx, N. Y. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Sanders Assocs., Inc., Daniel Webster Hwy .. S., Nashua, N. H. 
Scope, Inc;, 1860 Michael Faraday Dr., Reston, Va. 
Southern Avionics Co., 5055 Belmont, Beaumont, Tex. 
Sylvania Electric PrOd., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

CODERS. R·F 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. ..... P 1647 
Babcock Electronics Corp.; 3501 Harbor Blvd.,Costa Mesa, Calif. P 1654 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

P 525 
Computronics Engrg. 4949 Hollywood Blvd., los Angeles, Calif. 
General Instrument Corp., Elctrn. S's. Div., Andrews Rd., Hicksville, N. Y. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Secode Electronics, 908 Dragon St., Dallas, Tex. 
Whitlaker Corp., 9229 Sunset BI., los Angeles, Calif. 

CODERS. TRANSPQNDER 
Aerospace Research Inc., 130 li1lcoln St., Boston, Mass, 
Babcock Electronics Corp" 3501 Harbor Blyd., Costa Mesa, Calif. P 1654 
Cemputer Devices COfll., 63 Austin Blvd., Commack, N. Y. .... P 1157 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

P 525 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 

COIL ASSEMBLIES & FORMS 

Tele-Signal Corp., 250 Crossways Park Dr., WoodbulJ, N. Y •. " . . P 757 
Vep Precision Labs., Inc., 239 Maple Ave .. Vienna, Va. ........ P 1718 
Alpha Electronic ServiCes, 344 N. State College Blvd., Orange, Calif. 
Bendix, Electrodynamics Oiv., 11600 Sherm31 Way, N. Hollywood, Cal. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
General Instrument Corp., Elctrn. Sys. Oiv., Andrews Rd., Hicksville, N. Y. 
H. B. Engineering Corp., 1101 Ripley SI., Silver Spring, Md. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., 'Nashua, N. H. 
Sylvania Electric PrOd., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

COIL ASSEMBLIES & FORMS-ALSO SEE 
BOBBINS 

Alrco Speer' Electronic Components, 4 Hoover Ave., DuBOis, Pa. 
American Trans.coll Corp., 124-06 101st AYI., Richmond Hill, N. Y. 
Artisan Elclms. Corp., 5 Eastman's Rd., Parsippany, N. I. 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. ...... P 1577 
Booker 1 Wallestad, 1202 Soutb 5th St., Hopkins, Minn. 

P 1237,1239,1240 
Caddell·Bums Mfg. Co. Inc. 40 E. 2nd SI., Mineola, N. Y •.• , P 724,725 
Carborundum Co. Elctrns Plant, Box 339, Niagara Falls, N. Y. 
Grayhlllinc., 569 Hnlgrove Ave., La Grange, III. 
!fD Electronics Co., 1404 62nd St, Brooklyn, N. Y. 
LTV Electrosystems, Inc., 1320 flaxmlll Rd., Huntington, Ind. 
Millen, James, Mfg. Co. Inc., 150 Ex1:bange St, Malden, Mast .. 
Miller, J. W., Co., 51111 South Main St., los Anleles, Cal. 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y •.... 
Nylronlcs of Canada Ltd., 68 Wall St, Tranton, Ont, Can, 
Piconics Inc., 220 Boston Rd., No. Billerica, Mass. 

P 740 
P 738 
P 739 

Precision Paper Tube Co. 1033 S. Noel Ave., Wheeling, III. .... p 1587 
RFl Components DiY., Powervil1e Rd., Boonton, N. J. . ........ ' p 1473 
Ross, Millon Co., 511 Second St. Pike, Southampton, Pa. 
Slanwyck Winding DiY., 131 Walsh Ave., Newburgh, N. Y. •.... P 743 
Tbermotech Coil forms & Components DiY., 1202 S. 5th St., Hopkins, Minn. 

P 1237,1239,1240 
Tblrll10tech Inds .. Inc., 1202 Soutb 5th St, Hopkins, Minn. 

P 1237,1239,1240 
Tbermotecb Plastics Co., 12tl2 South 5th St, Hopkins, Minn. 

P 1237,1239,1240 
United Prods. Co., 451 S. Jefferson St. Orange, N. J. P 747 
Waldom Electronics, Inc. 4633 West 53rd St, Chicago, III. 
Wilcox Prods. Co., 1202 Soutb 5th St, Hopkins, Minn. 

P 1237,1239,1240 
Asheville·Schoonmaker Mica Co., 900 Jefferson Ave., Newport News, Va. 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. J. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Celestial Components, Inc., Box 4035, Covina, Calif. 
Ceram Corp., 5345 Timkon Sq., la Mesa, Calif. 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike, Cincinnati, Ohio 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Continental X·Ray Corp., 1536 Clyboum Ave., Chicago, III. 
Cosmo Plastics Co" 3239 West 14th St., Cleveland, Ohio 
Data Magnetics Corp., 5441 West l04th St. los Angeles, Calif. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Diamonite Products Mfg. Co., Div. U. S. Ceramic Tile Co., Shreve, Ohio 
Dlttmore·Freimuth Corp., 2511 E. Norwich St., Milwaukee, Wisc. 
Du·Co Ceramics Co., Box 278, Saxonburg. Pa. 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Endicott Coil Co., Inc., 24 Charlotte St., Binghamton, N. Y. 
Epoxy Cast Elctm. Case Co., 44 Prospect SI., Yonkers, N. Y. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Form·lt Products Inc., 1619 W. Walnut St., Chicago, III. 
Grayhill Moldtronics, Inc., 707 Rogers St., Downers Grove, III. 
Gries Repr09ucer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Henry & Thomas, ltd., Yeo St., london E. 3, England 
High Voltage Engrg. Corp., S. Bedford SI., Burlington, Mass. 
Howie Corp., Noble & Jackson Sts., Norristown, Pa. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Maryland lava Co., Inc., P.O. Box 527, Depl. EEM, Bel Air, Md. 
Metal Ceram, Inc., 17 N. West SI., Mount Vernon, N. Y. 
Micrometals, 228 N. Sunset. City of Industry, Calif. 
Ny-Glass, Inc., 7314 E. Madison SI., Paramount, Calif. 
Nat~nal Coil Co., Box 1040. Douglas, Ariz. 
National Moldite Co., Inc., 250 South SI., Newark, N. J. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Norrich Plastics Corp .. 206 Babvlon Tpke., Roosevelt, N. Y. 
Ogallala Electronics Mfg. Inc., Box 59, Ogallala, Neb. 
Penn fibre & Specialty Co., 2020 E. Westmoreland St.. Philadelphia, Pa. 
Permaluster, Inc., 1844 N. Keystone SI., Burbank, Calif. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
REM·Tronics, Inc., 192 Central Ave., Silver Creek, N. Y. 
Renco E[ctms. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Resdel Corp., Box 2171, Rio Grande, N. J. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Rosenthal China Corp., 4ll East 76th SI., New York, N. Y. 
Sag Harbor Inds., Inc., Bayview SI., Sag Harbor, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Smallwood. S. G., ltd., 391·397 King St., E., Kitchener, Onl., Can. 
Smith, J. A. Co., Boyertown, Pa. 
Space Products, Inc., 6631 Sarnia Ave., long Beach: Calif. 
StaHall Inc., 7 Woodland St., Providence, R. I. 
Stettner·Trush, Inc., 67 Albany SI., Cazenovia, N. Y. 
Stevens Products Inc., 128 N. Park SI., East Orange, N. J. 
Steward, O. M., Mfg. Co., East 36thSI., Chattanooga, Tenn. 
Stone Industrial Corp., 900 Franklin SI., N. E., Washington, D. C. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Superex Electronics Corp., 4-6 Radford Place, Yonkers, N. Y. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Superior Steatite & Ceramic Corp., 83-91 W. Forest Ave., Englewood, N. J. 
Sylvania lighting Prods., Sylvania Electric Prods" Inc., Danvers, Mass. 
Tele Coil Co., Inc., 2733 Saunders SI., Camden, N. J. 
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COIL ASSEMBLIES. & FORMS (Cont1d) 

Telectro Systems Corp" 96-18 43rd A~., Corona, N. Y. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
3M Co., 3M Center, st. Paul, Minn. 
Warsaw. Coil Co., Box 389, Warsaw, Ind. 
Wells Elctms. Inc., 1701 S. Main St, South Bend, Ind. 

COIL STANDARDS-SEE 
STANDARDS. INDUCTANCE 

COIL TESTERS:-SEE TESTERS. COIL 

COIL·WINDING EQUIPMENL 
SEE MACHINES. COI.L WINDING 

COILS. A·F 
ADC Products, 6405 Cambridge St, Minneapolis, Mlnn. 
AireD Speer Electronic Components, 4 Hoover A~., DuBois, Pa. 

p 716,717 
American Trans.coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. 
Automatic Coil Co., 76 £. 2nd St., Mineola, N. Y. 
Bourns, Inc., lrimpo! Div., 1200 Columbia Ave., Riverside, Calif. 
Balm Watcb Co., Inc" Eictrn. DiY" Freq. Control Pnlilucts, 

61·20 Woodside Ave., Woodside, N. Y. 
Collins Radio Co., Newport Beach, Cam. ............... p 728. 729 
Computer ComPo Inc., 88-611 Van Wyck ~wy., lamalca, N. Y. 
Dale Electronics, Sioux Div., Box .\80, Yankton, S. D. . ... :-. P 732.733 
Data Delay DIllces, 253 Crooks Ave., Clifton, N. I. 
Elgin Electronics, Inc., 2035 W. 12tb St, Box. 1318, Erie, Pa. 
Freed Transformer Co., Inc., 1795 Weirlleld St, Brooklyn, N. T. p 1387 
H!sonic Inc., 249 N. Troost,. Olathe, Kans. ••.•.•.......•.. p 736 
/fD ElectronIcs Co., 1484 62nd St., Brooklyn, N. Y. 
Kappa Ne!Works Inc. 165 RooseveH Ave., Carteret N. J. 
Microtran Co., Inc. 145 E. Miaeola Ave., Valley Stream, N. Y. 
NWl,lnc. Box.455, Tnntoa, N. I. 
Neshamlny.Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
North Hills Electronics Inc., Alexander Pl., Glen Cove, H. Y. ••.• P 739 
Nylnmics, Inc., EsSIX E1ctrns. DiY" 550 Springfield Ave. Berkeley Hgts., N. I. 
Solid State E1ctra. Corp. 15321 Rayen St. Sepulveda, Cal. 
Starllltg Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Toroto~ fnc., 13402 South 71 Highway, Grandliew, Mo. . . .. p 744. 745 
Unned Transformer Co., 150 Varlek St., New York, N. Y,p 752.13IB. 2900 
Varo lac., 1600 Dallas North Pkwy., Plano, Tex. 
Virginia Electronics Co., Inc., 2908 Teleslar Ct., Falls ChurCh, Va. 
Zaring Inds., Inc., Box 477, Carmel, lad •....•..•....... ; . . • p 753 
A. C.E1ectronics Co., 11766 W. Pico Blvd.,Los Angeles, Calif. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy •• Rocky Hill, Conn. 
Aetna Elctrns. Corp., Readington Rd., N. Branch, N. I. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Bel·Tronles Corp., 344 W. Interstate Rd., Addison, III. 
Bicron Elctms. Co., Barlow St., Canaan, Conn. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. lackson Blvd., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, .N. J. 
Components Corp., 2857N. Halsted St., Chicago, III. 
DeCoursey Engrg. lab., 11828 W. lefferson Blvd., Culver City, Calif. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Dittmore.freimuth Corp., 2517 E. Norwich St., Mllwaukea, Wis~ 
EMR Div., BDK 223, Princeton, N. J. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Golela, Calif. 
Electrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
fpc. Products, Inc., Box 298, Wallkill,' N. Y. ' 
Forbes & Wagner, Inc., 345 Cl!ntral Ave., Silver Creek, N. Y. 
Forest (Iec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fugle·Miller labS .• , Inc .• 130 Market St., Kenilworth, N. J. 
Fullmer Electronics. Inc., 18125 Napa St., Northridge, Calif. 
General Inst. Corp., Automatic Mfg., 65 Gouverneur St., Newark. N. J. 
General Radio Company. 300 Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston. Texas 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Inductor Engrg., Inc. 117 Schley Ave., Lewes, Del. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chicago. III. 
Metro-Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Morey Corp .• 2659 Wisconsin Ave., Downers Grove. III. 
National Coil Co., Box 1040. Douglas, Ariz. 
Deco Corp., 712 S. E. Hawthorne Blvd .• Portland, Ore. 
Otis Radio & Elec. Corp., 222 Ave. E, Hawarden, Iowa 
Pacific Assemblers Co., Inc .• 450 Cl!mpus Dr. #524, Newport Beach, Cal. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto. Ont, Can .. 
Phoenix Transformer CO.,. 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E .. Fourth St., Bridgeport, Pa. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Priester, H. E. Corp .• 250 Station Plaza, Hartsdale, N. Y. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. I. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara. Calif. 
Raytheon Co., Microwave & Power Tube Dlv., 141 Spring St., Lexington, Mass. 
SKG AsSOCiates, Inc., 206 Eustis St, Boston, Mass. 
Sartron, Inc., 114 N. Main St, Newberg, Ore. 
Spatron. Inc .• 715 S. Raymond Ave., Alhambra. Calif. 
Stanford Applied Engineering. 340 Martin Ave., Santa Clara, Calif. -
SUperex Electronics Corp., 4-6 Radford Place; Yonkers, N. Y. 
TRW Electronics, 1100 Glendon Ave .• Los Angeles. Calif. 
Tek! CoM Co., Inc., 2733 Saunders St., Camden, N. I. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Transformer Technicians, Inc., 4447 W. Armnage Ave., Chicago, III. 
Universal Toroii! Coil Winding. Inc., 1190 Grove St, Irvington, N. J. 
wabash Magnetics Inc., Box 708, Wabash, lad. 
Warsaw Coil Co., Box 389, Warsaw, Ind. 
WhitewalerElectronics, Inc., 136 W. Main St .. Wh~ewater, Wisc. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

66 eeml1969 

COILS. ANTENNA LOADING 
American Trans-Coil Corp .. 124-06 IOlst Ave., Richmond Hill, N. Y. 
Automatic Coil Co., 76 E. 2nd SI:,. Mineola, N. Y. • ........• 
Computer Compo Inc., 88.(1& Vaa Wyck ~wy., Jamaica, N. Y. 
Dale Electronics, SIoux DiY .. Box 180, Yankton,S. D. 
Douglas Microwave Co., Railroad PI. MamarGaeck, N. Y. 
IFD Electronics Co., 1484 62nd St, BrooklJrl, H. Y. 
lohn"n, £. F., Co., 1823 10th Ave., S,W., Waseca, Minn. 
Piconlc.s Inc., 220 Boston Rd., No. Billerica, MaIL ••........ 

S\ellWJCk Winding DIv., 137 Walsh Ave., Newburgh, N. Y. . .•.• 
UnRed Transformer Co., 150 Varick St, New. York, N. Y. 
Vanguard Electronics DiY., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
V'aginia Electronics Co., Inc". 2908 Telestar Ct., Falls Church, Va. 
Aetna Elctrns. Corp., Readington Rd., N. Branch, N. J. 
Argonne Electric Mfg. Corp .• 1 Lafayette Rd., S!osse~ N. Y. 
BeHronics Corp., 344 W. Interslate Rd., Addison, III. 
C B C Industries Inc., 26lJl N. Howard St, Philadelphia, Pa. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester. N. J. 
Delta Coils. 4312 Main St" Philadelphia, Pa. 
'Ilelta Bectronics Inc .• 4206 Wheeler Ave., Alexandria, Va. 
Diitmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, W~c. 
Energy Dynamics Corp •• 63 Main St., Ansonia, Conn .. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek. N. Y. 
Fugle·Miller labs., Inc., 130 Market St., Kenilworth. N. J. 

p·720 

P 29C9 
P 742 
p 743 

General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Helix Spring Corp., 35-10 10th 51., Long Island City, N. Y. 
Hy·Gain Electronics Corp., N.E. Hwy. 6 at Stevens Creek, Lincoln, Nebr. 
Icore Electro-PlastiCS, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
K·W Engineering Works, N50, W16328 Pin Dik Ct., Menomonee falls. Wisc. 
Master Mobile Mounts, 1000 Crystal Dr., Fort Myers, Fla. 
Master Mobile Mounts, 1000 Crystals Dr., ft. Myers. Fla. 
Metro-Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
National Coil Co" Box 1040, Douglas, Ariz. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Pickard & Bums Elctrns., 103 Fourth Ave., Waltham, Mass. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Prem" Prods. Div., Highland & College Aves., Niagara Falls. N. Y. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange. N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. I. 
Renco Erctrns.lnc.,.24O·1 Old Country Rd., Hicksville, N. Y. 
Smallwood, S, G .• Ltd., 391·397 King St.. E., Kitchener, Ont.. Can. 
Slandard Winding Co., 4+62 lohnes St., Newburgh, N. Y. 
TOK Electronics Co., ltd., 14-62 Chome Uchi·kanda, Chiyoda·ku, Tokyo, Japan 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. BROADCAST 
ABC Products, 6405 Cambridle St., Miaaeapolis, Minn. 
Alrco Speer Electronic Componeais, 4 Hoover Ale., DuBois, Pa. 

p 716,717 
Americaa Trans·Coil Corp.,124.Q& 10tst Ave., Richmond Hill, N. Y. 
Automatic Coil Co., 76 E. 2nd St, MIneola, N. Y. ............ p 720 
Dale Electronics, Sioux. DiY., Box 180, Yankton, S. D. 
lohnsoa, E. F., Co. 1923 10th Ave., S.W. Waseca, Mina. ..... p 2909 
Miller, I. W., Co., 5917 South Main St., los Angeles, Cal. 
Piconlcs Inc., 220 BOStOR Rd., No. Billerica, Mass: .... c. • . . • p 742 
SlaDwyck Winding DiY., 137 Walsh Ave., Newburgh, N. Y. 
Torolel, Inc., 13402 South 71. Highway, Grandview, Mo. ....... p 746 
Uafted Transformer Co., 150 Varick St., New York, N.Y. p 752,1318 
YanguarHlectronics DiY., 9311 W. Hyde PI!. Blvd., Inglewood. Cal. 
Bef.Tronics Corp., 344 W. Interstate Rd., Addison, III. 
e B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
DeltaCoils, 4312 Main SI., Philadelphia, Pa. 
Diamond Coils, Inc., 540 39th St., Union City, N. J. 
Diamond Inds., Inc., 540 39th St., Union City, N. J. 
Energy Dynamics Corp., 63 Main St.. Ansonia, Conn. 
General Coil Prods. Corp., 156 Hinsdale 51., Brooklyn, N. Y. 
General Instrument of Canada Ltd., 151 Weber St., S. Waterloo,Ont., Can. 
General Inst. Corp .• Automatic Mfg., 65 Gouverneur St., Newark, N. I. 
General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Metro·Tel Corp., 409 Railroad Ave., Westhury, N. Y. 
National Coil Co., Box 1040, Douglas, Ariz. 
Otis Radio & Elec. Corp., 222 Ave. E, Hawarden. Iowa 
Polyphase Instr. Co., 126 E. fourth St., Bridgeport, P •. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N; J. 
Renco Erctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Smallwood, S. G., Ltd .• 391·397 King St., E., Kitchener. Onl.. Can. 
Telkoku Tsushin Kogyo Co., 335. Nishi-Nakamachi, Ala Kariyado,. 

Kawasaki-shl, Kanagawa Pref., lapan 
Tele Coil Co., Inc., 2733 Saunders 51., Camden, N. J. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Y. T. & T. Corp" Box 306, Roslyn Hgts., N. Y. 

COILS. CHOKE-SEE CHOKES lAS IYIODIFIEDJ 

COILS. COLOR PURITY 
Automatic Coil Co., 76 E. 2nd St, Mineola, N. Y. 
Dale Electronics, Sioux DiY., .Box 180, Yankton, S. D. 
Douglas Randall, Inc., 6 Pmalock Ave. Westerly, R. I. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. I. 
Torwico Electronics, Inc., Rte. 70, lakewood, N. I. 
Ace Colh& Electronics Corp., .916 Lincoln Hwy., Metuchen, N. J. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Delta Coils, 4312 Main SI., Phijadelphia, Pa. 
General Instrument of Canada Ltd., 151 WeberSt, S. Waterloo, Onl., Can. 
Generallnst. Corp., Automatic Mfg., 65 Gouverneur St.. Newark,.N. I. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
National Coil Co., Box 1040, Douglas, Ariz. 
Otis Radio & Elec. Corp., 222 Ave. E, Hewaiden, Iowa 
Tele Coil Co., Inc., 2733 Saunders St., Cl!mden, N. J. 
Torwico Electronics, Inc:, Rte. 70. Lakewood, N. J. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wisc. 
Wilco Corp., 4030 West 10111 St., Indianapolis, Ind. 
Y. T. & 1. Corp., Box 306, Roslyn' Hgts., N. Y. 

COILS •. CROSSOVER. AUDIO 
American Trans.coll Corp., 124-06 lDlst Ave., RIchmond Hill, N. Y. 
Automatic CoB Co., 76 E. 2nd St, Mineola, N.Y. ..•••••••... p 720 
Peerle.st Electrical Prods., 151$ S. Manchesler Ave., Anaheim, Cal. 
RF1. Components Dlv., Poweni"e Rd., Boonton, N. I. 
Unfted Transformer Co., 150 Varlcl St, New'york, N. Y. . . . . . •. P 2900 
A.P.W. Co., 72 W. Main St., Rockaway, N. J. -
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. I. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
BeHronics Corp., 344 W. Interstate Rd., Addison, III. 
C ij Ctndustries Inc., 2601 N. Howard St., Phiiadelphia,Pa. 
Della Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy •• Belton, Mo. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electronic Coils Inc .• 33 Lyman St., Springfield, MSls. 
Forbes & Wagner, Inc., 345 Central Ave .• Silver Creek, N. Y. 
General Coli Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
Hammond Mfg. Co. Lid., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N, Y. 
Morey Corp., 2659 Wisconsin Ave .. Downers Grove, III. 
National Coil Co., Box 1040, Douglas, Ariz. 
Pacific Assemblers Co.,lnc.,450 Campus Dr. #524, Newport Beach, Cal. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. I. 
Smallwood, S. G., Ltd .• 391·397 King St., E., Kitchener. Ont., Can. 
TOC Div., P.O. Box 365, Littleton, Mass. ' 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. I. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago, iiI. 
Universal Toroii! Coil Winding, Inc., 1190 Grove St, Irvington, N. I. 
Warsaw Col Co., Box 389, Warsaw, Ind. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. FIELD 
RFL Components Div., Powenille Rd., Boonton. N. I. 
Waldom Electroalcs, Inc., 4633 West 53rd St" Chicago, III. 
A.P.W. Co., 72 W. Main St.. Rockaway, N. I. 
Advanced Kinetics Inc., 1231 Victoria St, Costa Mesa, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Energy Dynamics Corp., 63 Main St.,Ansonia, Conn. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove. III. 
New York Coil Co., 40·48 Second Ave., PhoeniXllille, Pa. 
Ogaliala Electronics Mfg. In-c., Box 59, Ogaliala, Neb. 
Precision Electronics, Inc., I Di TomasCt., Amityville, N. Y. 
Renco Eretrns. Inc., 240·1 Did Country Rd., Hicksville, N. Y. 
SNC Mfg. Co., Inc .• Box 470, Oshkosh, W~c. 
Sag Harbor Inds., Inc., BayvieW St:'Sag Harbor, N. Y. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. I. 
Tur·Bo let Prooucts Co., Inc., 5025 N. Earle St., Rosemead, Calif. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. FOCUSING 
Cleveland E1ctrns., Inc., 2000 Highland Rd .. Twins!Hut; Ohio p 726. 727 
Coto.coll Co., Inc., 57 PavDlon.Ave .. Providence, R.1. 
Douglas Randall, Inc., 6 Pawcatuck Ave. Westedy,R. I. 
Kidde, Walter & Co., fnc., 675 Mala St.,Belleville, N. I. 
$Jotronlc Instruments, Inc., 1110 Industrial Rd., Addison, III.. p 1207 
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. I •. 
Altec Lansing. 1515 S. Manchester Ave., Anaheim. Calif. 
C B C Industries Inc., 2601 N. Howard St., Phjladelphia,Pa. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Carter. J. C. Co .• 671 West 17th st., Costa Mesa, Calif. 
Celco, 70 Constantine Dr .• Mahwah, N. I. 
Delta Coils. 4312 Main St., Philadelphia, Pa. 
Electro-Winders Co., Inc., 854 W. front Street, Covina, Calif. 
English Electric Valve Co., Ltd., Chelmsford, Essex, Eng. 
Ferranti Ltd.,lIollinwood, lancs., Eng. 
Litton Inds., Electron Tube Oiv., 960 Industrial Rd., San Carlos, Cal. 
Metro·Tel Corp., 409 Railroad Ave" Westbury, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Mystic Transformers, Inc., 114 West St., Wilmingt~n, Mass. 
New York Coil Co., 40-48 Second Ave.,PhoeniXllille. Pa. 
Ogallala Electronics Mfg. Inc., Box 59, Ogallala, Neb. 
Otis Radio & Elee. Corp., 222· Ave. E, Hawarden. Iowa 
Philmore Mfg. Co., Inc., 130-01 Jamaica Ave., Richmond Hill, N. Y. 
Precision ElectroniCS, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
Renco Erctrns. Inc., 241).1 Old Country Rd., Hicksville, N. Y. 
SHC Mfg. Co., Inc., Box 470. Oshkosh, Wise. 
SmallWOOd. S. G .• Ltd., 391·397 King St. E .• Kitchener. Ont.. Can. 
Tele Coil. Co., Inc., 2733 Saunders St., Camden, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs ..• Radiation Div., 61lHansen Way. Palo Alto, Calif. 
Whitewater Bectronics. Inc., 136 W. Main St., Whitewater. Wisc. 
'Workman Electronic ProdS., Inc., Box 3828, Sarasota, Fla. 
Y. (. & T. Corp .•• Box 306, .Roslyn Hgts., N.Y. 

COILS. FOIL·WOUND 
ABC Preducts, 6405 CambrIdge St, MIMeapons, Minn. 
H & H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio p 735 
Peeriess Electrical Prods., 1515. S. Manchester Ave., Anaheim, Cal. 
S1edlltg Transformer Corp., 510 Driggs Ave., Brooklya, N. Y. 
Torelef, Inc., 13402 South.71 Highway, GlOndview, Mo. 
United Transformer Co., 150 Varlck St., New York. N. Y. 
Varo Inc., 1600 Dallas North Pkwy. Plaao, rex. 
Altac Lansing, 1515 S. Manchester.Ave ... Anahelm. Calif. 
American Magnetics Corp.,. P.O. Box 8, Carterville, Iii. 
C B C Industries Inc., 2601. N. Howard St., Philadelphia, Pa. 
Central Transformer Co .. 850 W. Jackson Blvd., Chicago, III. 
Coli Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Della COils, 4312 Main St., Philadelphia, Pa. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park. III. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N.,Guelph,. Ont. Can. 
Jerome Electric Corp., 391 Lakesid.eAve., Orange, N. J. 
LiIIOn Inds., Electron T~be Div., 960 Industrial Rd., San Carlos,. Cal. 
Metro·Tel Corp.; 409 Railroad'Me., Westbury. N. y_ , 
Morey Corp .• 2~59 Wisconsin Ave.; Downers Grove. iii .. > 

Ogallala Electroaics Mfg. Inc., Box 59, Ogallala, Neb. 
Permaluster, Inc., 1844 N.Keystone St.. Burbank. Calif. 
Polyphase Instr., Co .• 126 £.fourth St.,'.Brldgeport, Pa. 



Precision Eletrns. Co., 427 Plain St., Marshfield, Mass, 
Profile Eletrns" Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Rollan Electric Co., 8233 S. Princeton Ave., Chicago, III. 
SNC Mfg, Co., Inc., Box 470, Oshkosh, Wisc. 
TOC Div., P.O. Box 365, Littleton, Mass. 
,Torotel,lnc.,13402 South 71 Highway, Grandview, Mo. 
Transformer Technicians, Inc., 4447 W. Armitage Ave" Chicago, III. 
y, T. & T, Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. HIGH.Q. LOW·FREQUENCY 
ABC Products, 6405 Cambridge St, Minneapolis, Minn. 
Airco Speer Electronic Components, 4 Hoover Ave., DuBOis, Pa. 

p 716,717 
Allen AYionlcs Inc., 255 East 2nd St., Mineola, N. Y. 
American Trans·Coil Corp., 124-00 10lst AYe., Richmond Hil~ N. Y. 
Automatic Coil Co., 76 E. 2nd St, Mineola, N. Y. p 722 
BulDYa Watch Co., Inc. Elclm. Diy., Freq. Control Products, 

61·20 Woodside AYe., Woodside, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola,N. Y. . .. p 724,725 
CoUins Radio Co., Newport Beach, CaIH. . . . . . . . . . p 728, 729 
Dale Electronics, Sioux Diy., Box 160, Yankton, S. D. p 730 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Data Delay DlVice~ 253 Crooks Ave., Clifton, N. J. ...•...... p 1158 
Del Electronics Corp. 250 E. Sandford Blvd., Mt Vernon, N, y, 
Delevan Electronics Corp .. 270 Quaker Rd .. East Aurora. N, l. " P 734 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 
Oynographic Elclm, Corp., 57 Bloomingdale Rd .. HlcksYllle, N. Y. p 1661 
Freed Transformer Co., In~, 17115 Weirlleld St, Brooklyn, N. Y. p 13B7 
Genisco Technology Corp. Components/Senlstron 01" .. 18435 SusanaRd .. 

Compton, CaIH. .................................. p 1290 
H , H Toroidal Windilig Co., 1410 Chardon Rd., Euclid, Ohio 
Hisonic fnc., 249 N. Troost, Olathe, Kans. ............... . P 736 
JFO Electronics Co., 1484 62nd St, Brooklyn, N. Y. 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. P 2909 
Kappa Networks Inc., 165 Roosevelt Ave., Carteret, N. J. 
Knox Electronics, fnc., P.O. Box 6184, Leawood, Kans. p 1298 
Magnetico Inc., 6 Richter Ct, E. Northport, H. Y. p 2865 
Microtran Co., Inc., 145 E. Mineola AYe., Valley Stream, N. Y. 
Millen, James, Mfl. Co. Inc., 150 Excbange St, Malden, Mass. . P 740 
Miller, I. W., Co., 5917 South Main St, los Angeles, Cal. 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
North Hills EleclIonics Inc., Alexander PI., Glen Cove, N. Y. .... P 739 
Nytrenlcs, Inc., Essax Elctrns. Div., 550 Sprinlfield Ava., Berkeley HgIs., H. J. 

P 741 
Nytronics of Canada Ltd., 68 Wall St., Trenton, Dnt, Can; 
Peerless E1eclIical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
RfL Components DiY., Powerville Rd., Boonton, H. L ..... ,'... p 1473 
San Fernando Electric Mig. Co., 1501 First St, San Fernando, Cal. 
Seg Electronics Div., 2569 P~lIin Ave., Brooklyn, N. Y. 
Solid State E1ctrn. Corp., 15321 Rayen St, Sepulveda, Cal. 
Sterfil11 Transformer Corp., 510 Drigls Ave., Brooklyn, N. Y. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. ....... P 744 
Torwico Electronics, Inc., Rle. 10, Lakewood, N. L p 748,749 
United Transformer Co., 150 Varlck SI. New York, N. Y. 

P 752,1318,2900 
Vanguard EleclIonics DiY., 930 W. H,de Pk. Blvd., Inglewood, Cal. 
Vari·L Co. Inc., 207 Greenwich Ave., Stamford, Conn. ... p 1714 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Zaring Inds., Inc., Box 477, Carmel, Ind.. . . . . . .. . . . . . . . . . . . P 753 
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. J. 
Aladdin ElectroniCs, 701 Murfreesboro Rd" Nashville, Tenn. 
Altec l.ansing, 1515 S. Manchester Ave" Anaheim, Calif. 
American Magnetics Corp" P.O. Box 8, Carterville, III. 
BeHronics Corp., 344 W. Interstate Rd., Addison, III. 
Bieron Elctrns. Co., Barlow St., Canaan, Conn. 
Bourns, Inc., Box 1398, RomOland, Calif. 
C B C Industries Inc., 26QI N. Howard St., Philadelphia, Pa. 
Central Transformer Co .. 850 W. Jackson Blvd., Chicago, III. 
Components .Corp., 2857 N. Halsted St., Chicago, III. 
Dano Electric Co., Main St., Winsted, Conn. 
Delta Coils, 4312 Main St., Philadelphia, Pa. , 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
EMR Div., Box 223, Princeton, N. J. 
El-Rad Mfg, Co., 4300 N. California,Chicago, III. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Eleclrocom Inds., 1105 N, Ironwood Dr., South Bend, Ind. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
[pco Products, Inc., Box 29~ Wallkill, N. Y. 
Forbes & Wagner, Inc., 345 Central Ave" Silver Creek, N. Y. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Generallnst. Corp" Automatic Mfg" 65 Gouverneur St., Newark, N. J. 
General Instrument Corp., F. W. Sickles Div" 165 Front St., Chicopee, Mass. 
Geo Space Gorp., 5ij03 Glenmont Or., Houston, Texas 
Hammond Mfg, Co, Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Icore Electro-Plastics, Inc" 1050 Kifer Rd., Sunnyvale, Calif. 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
Lenox·Fugle Electronics, Inc., 475 Watchung Ave., Watchung. N. J. 
Master Mobile Mounts, 1000 Crystals Dr., Ft. Myers, Fla. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, IH. 
National Coil Co., Box 1040, Douglas, Ariz. 
Otis Radio & Elec. Corp" 222 Ave. E, Hawarden, Iowa 
PCA Electronics, Ince, 16799 Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pico Elctrns., Inc., 316 W. First St., Mt. Vernon, N. Y. 
Precision, Inc., 3415 48 Ave. N" Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Redman Elctrns. Corp., Box 72, Thompsonville, Conn. . 
Renco Hctrns. Inc" 240·1 Old Country Rd., Hicksville, N. Y. 
Smallwood, S. G., Ltd., 391·397 King St .. E" Kitchener, Ont, Can. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Superex EleetronicsCorp., 4-6 Radford Place, Yonkers, N. Y. 

Superior Continental Corp., Box 489, Hickory, N. C. 
TOC Div., P.O. Box 365, littleton, Mass. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Torelco Inc., Box lOS, 51 Smith St., Irvington, N. J. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Electronics, Inc., Rte, 70, Lakewood, N. J. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Toroiil Coil Winding, Inc., 1190 Grove St., Irvington, N. J. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wells Elclrns. Inc., 1701 S. Main St., South Bend, Ind. 
Whilewater Electronics, Inc., 136 W. Main St., Whitewater, Wisc. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. HIGH TEMPERATURE 
ABC Preducts, 6405 Cambridge St, Minneapolis, Minn. 
American Trans-Coil Corp., 124-00 10lst Ave., RI.bmond Hill, N. Y. 
lulm Watch Co., Inc., Elelm. DiY. Freq. Control Products, 

61-20 Woodside Ave., Woodside, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. 
Collins Radio Co., Newport Beach, Cain. , ...... , . . . . . . p 728,729 
Computer Compo fnc., 86-06 Van Wyck Expwy., Jamaica, N. Y. 
Coto·Coll Co., fnc., 51 PavUlon AYe., Providence, R. I. 
Dale Electron~s, Sioux Dlv .. Box 180, Yankton, S. D. . P 732,733 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. l. 
Genisco Technology Corp., Components/Genistron Divs .. 16435 Susana Rd .. 

Compton, Calif. .................................. P 1290 
H & H Toroidal Wlndlnl Co., 1410 Chardon Rd., Euclid, Ohio .. P 735 
!fD Electronics Co., 1484 62nd St, Brooklyn, N. Y. 
Kidde, Walter & Co., Inc., 675 Main St, Bell"llIe, N. J. 
Mlcrotran Co., Inc .. 145 E. Mineola Ave., Valley Stream, N. Y. 
Nytronlcs, Inc., Essex"Etctrns. Div., 550 Springfield Ave., Berkeley HgtL, N. J. 

P 741 
Hylronics 01 Canada Ltd., 68 Wall St, Trenton, Dnl, Can. 
Peerless Electrical Prods., 1515 S. Manchester AYe., Anaheim, Cal. 
Plconics fnc., 220 Boston Rd., No. Billerica, Mass. .......... p 742 
Tec Magnetics, 12117 Slauson Are., Santa Fe Springs, Calif. 
Torwico Electronics, Inc., Rte. 70, lakewood, N. 1 ....... p 748,749 
UnRed Transformer Co., 150 Varlck St, New lark, N. Y. . . . . . .. p 2900 
Vanguard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, Cal. P 750 
Varo In~, 1600 Dallas North Pkwy., Plano, Tex. 
Zaringlnds., Inc., Box 471, Carmel, Ind.. .. .. . .. . .. .. . .. . .. P 753 
A,P.W. Co., 72 W. Main St., Rockaway, N. J. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy .. Rocky Hill. Conn. 
Aladdin Electronics, 701 Munreesboro Rd" Nashville, Tenn. 
Altec l.ansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Bieron [Ictrns. Co., Barlow St., Canaan, Conn. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Bullock MagnetiCS Corp., 2805 Metropolitan Pl., Pomona, Cain. 
C B C Industries Inc., 2601 N. Howard St., Phi~delphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Cycle Transformer Corp., 17l Main St., W. Orange, N. J. 
Dano Electric Co., Main St., Winsted, Conn. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, 111. 
Electro-Pacific, Inc" 5782 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co., Inc., 854 W. Front Street Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Endicott Coil Co., Inc., 24 Charlotte St., Binghamton, N. Y. 
Energy Dynamics Corp., 63 Main .St., Ansonia, Conn, 
Ferranti Ltd., HoUinwood, Lanes., Eng. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Cree~ N. Y. 
Forest Elec. Co., 1001 North 251h Ave., Melrose Park, III. 
Fugle·Miller l.abs., Inc., 130 Market St., Kenilworth, N. J. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave" Chicago, III, 
Lenox·Fugle Electronics, Inc., 475 Watchung Ave .. Watchung, N. J. 
McCarron Electric Co" 721 Monterey Pass Rd., Monlerey Park, Calif. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. ' 
Metro·Tel Corp., 409 Railroad Ave" Westbury, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
National Coil Co., Box 1040, Douglas, Ariz. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pica [Ictrns., Inc., 316 W. First St., Mt. Vernon, N. Y. 
PreciSion, Inc., ~415 48 Ave. N.,Minneapolis, Minn. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp" 545 N. Arlington Ave., E. Orange,N. J. 
REM·Tronics, Inc., 192 Central Ave., Silver Creek, N. Y. 
Renco Hctrns, Inc., 24tH Old Country Rd., Hicksville, N. Y. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise, 
Sag Harbor Inos., Inc., Bayview St., Sag Harbor, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Sylv,nia Lighting Prods;, Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. Box 365, Littleton, Mass. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Torelcolnc., Box lOS, 51 Smith st., Irvington, N. J: 
Torwico Electronics, Inc., Rle. 70, Lakewood, N. J. 
Transformer Techniciantlnc., 4447 W. Armitage Ave., Chicago, III. 
Tur·Bo Jet Products Co., Inc., 5025 N. Earle St., Rosemead, Calif. 
U. S. Electronics Corp., 321 Orient Way, Lyndhurst, N. J. 
Universal Toroiil Coil Winding, Inc., 1190 Grove St .. Irvington, N. J. 
Wabash MagnetiCS Inc., Box 708, Wabash, Ind. 
Warsaw Coil Co., Box 389, Warsaw, Ind. 
Westinghouse [Iectric IntI. Co., 200 Park Ave., New York, N. Y. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. ' 

COILS. HYBRID·.& REPEAT 
ABC Products, 6405 Cambridge St, Minneapolis, Minn. 
American Trans·CoD Corp., 124·06 101st Ave., Richmond HUI, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y.. P 724, 725 
Compuler Comp. Inc., B8.Dfi Van Wyck Expwy., Jamaica, N. Y. 
Dale Electronics, Sioux Dlv., Box 160, Yankton, S. D. 
Delevan Electronics Corp., 270 Quaker Rd., East Aurora, N. Y. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 

COILS. METALLIZED GLASS 

Freed Transformer Co., fnc., 1795 Welrlleld St, Brooklyn, N. Y. 
Nippon E1ee. New York Inc., 200 Park Ave., New York, N. Y. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
Piconlcs Inc., 220 Boston Rd., NL Billerica, MasL .......... P 742 
RfL Components DiY., Powervllle Rd., Boonton, N. l. 
Seg Electronics Dlv., 2589 Pitkin Ave., Brooklyn, N. Y. 
Tele·Slgnal Corp., 250 Crossways Park Dr., Woodbury, Ii. Y. 
United Transformer Co., 150 Varlck St., New York, N. Y. 
VaRg1rard Electronics DiY., 930 W. Hyde Pit Blvd., Inglewood, Cal. 
Altec l.ansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Metro-Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Pacific Assemblers Co., Inc., 450 Campus Dr, #524, Newport Beach,'C,I. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
TOC Div., P.O. Box 365, L1ttleton,.Mass. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. I·F 
ADC Products, 6405 Cambridge St, Minneapoll~ Minn. 
Allin Avionics Inc., 255 East 2nd St., Mineola, N. Y. 
American Trans-Coil Corp., 12~ 101st Ave., Richmond Hill, N. Y. 
Automatic Coil Co., 76 E. 2nd St., Mineola, N. Y. . ...... '. . . . . P 720 
Bourns, fnc., Trlmpot DiY., 12110 Columbia Ave., Riverside, Calif. 
Balm Watch Co., Inc., Elclm.Dlv., Freq.· Control ProduclS, 

81·20 Woodside AYe., Woodside, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E. Znd St, Mineola, N. Y. . .. P 724,725 
Computer Camp. fnc., 66-06 V,n W~k Expwy., Jamaica, N. Y. 
Dale Electronics, Sioux Div., Box 160, Yankton, S. D. 
Oaf. Dectronics Inc .. Box 609, Columbus, Nebr. 
Defevan Electronics Corp., 270 Quaker Rd., East Aurora, N. Y. 
Douglas Microwave Co., Railroad PI., Mamaroneck, H. Y. 
LTV E1ectrosystems, Inc., 1320 Flaxmill Rd., Huntington, Ind. 
Microtran Co., Inc., 145 E. Mlneol, Ave., Valley Stream, N. Y. 
Muten, James, Mfg. Co. Inc., 150 Exchanp St, Malden, Mas~ .' P 740 
Miller, J. W., Co., 5917 South Main St, Los Angeles, Cal. . : . P 73g 
North Hms Electronics Inc., Alexander PI., Gfen Cove, N. Y. .... p 739 
N",onics, Inc., Essex Elctrn~ Dlv., 550 Springtjeld Ave .. Berkeley Hils., N. J. 

• P 70\.1 
Nytronics of Canada Ltd., 68 Wall St, Trenton, Dnt, Can. 
PieD nics Inc., 220 Boston Rd., No. Billerica, Mass. ..,....... P 142 
AfL Components Oiv., Powerville Rd., Boonton, N. f. ......... P 1473 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. 
Slanwyck Winding ON., 137 Wafsh Ave., Newburgb, H. Y. ..... P 743 
Toretel, Inc., 13402 South 71 Highway, .Grandview, Mo. ....... P 746 
Tmico Electronic~ Inc., Rte. 70, Lakewood, N. J. 
Vanguard Electronics DiY., 930 W. Hyde Pk. Blvd., Inglewood, Cal. p 750 
Virginia Electronics Co., Inc., 2908 Telestar Ct., Falls Church, Va. 
A. C. [Iectronics Co., 11766 W. Pica Blvd., Los Angeles, Calif. 
Ace Coil & Electronics Corp., 91. Lincoln Hwy., Metuchen, N. J. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Bel·Tronies Corp., 344 W. Interstate Rd., Addison, III. 
Bicron Elctrns. Co" Barlow St., Canaan, Conn. 
Bullock Magnetics Corp., 2805 Metropolitan Pl., Pomona, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass, 
Clippard Instr. Inc., 7350·90 Colerain Rd., CinCinnati, Ohio 
Components Specialties, Inc., 101 Buffalo Ave" Freeport, N. Y. 
Defense Elctrn~, Inc., Rockville, Md, 
Del~ Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III, 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Ferranti Ltd., HoUinwood, Lancs., Eng. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Yo' 
General Instrument of Canada Ltd., 151 Weber St" S. Waterloo, Ont., Can. 
Generallnst. Corp., Automatic Mfg., 65 Gouverneur St., Newark, N. J. 
General Instrument Corp., F. W. Sickles Div., 165 FrontSt., Chicopee, Mas~ 
Hydro Molding Co., Inc" Plattsburgh, N. Y. 
Inductor Engrg .. Inc., 117 Schley Ave" Lewes, Del. 
Metro-Tel Corp., 409 Railroad Ave., Westbury, N.·Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
National Coil Co., Box 1040, Douglas, Ariz, 
Otis Radio & Elec. Corp" 222 Ave. E, Hawarden, Iowa 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Renco Hctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Rollan Electric Co., 8233 S. Princelon Ave" Chicago, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Smallwood, S. G .. Ltd., 391·397 KinR St., E., Kitchener, Ont., Can. 
Slandard Winding Co., 44-62 Johnes St., Newburgh, N. Y. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Torotel, Inc., 13402 South 71 Highway, Grandview. Mo. 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. J. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Universal Toroiil Coil Winding, Inc., 1190 Grove St., Irvington, N. J. 
Wabash Magneties Inc., Box 708, Wabash, Ind. 
Wells Elctrns. Inc., 1701 S. Main St., South Bend, Ind. 
Whitewater Electronics, Inc" 136 W. Main St., Whitewater, Wise. 
Y. T. & T. Corp" Box 306, Roslyn Hgts., N. Y. 

COILS. METALLIZED GLASS 
American Trans·Coll Corp., 124-00 101st Ave., Richmond Hill, N. Y, 
JFO Electronics Co., 1484 62nd St, Brook~n, N. Y. 
Dell OptiCS Co., In~, 9226 Kennedy Blvd., North Bergen, N. J. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Sylvania Lighting Prods., Sylvani' Electric Prods., Inc" Danvers, Mass. 
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COILS. METALLIZED GLASS (Cont'dl 

Syncor Prods. Co.,lnc., 44 Eastern Ave., Malden, Mass. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. MINIATURE & SUBMINIATURE 
ADC Products, 6405 Cambridge S!" Minnea~lis, Minn. 
American Trans·Coil Corp., 12400 IOtst Are., Richmond Hill, N. Y. 
Aulomalle Coil Co., 76 E. 2nd St., MineQla, N. Y. •......••. p 722,723 
Booker & Wallestad, 1202 $outll 5th St, Hopkins, Minn .•..• ;. " p 1237 
Bourns, Inc., Trlmpot DiY., 1200 Columbia Ave .. Riverside, Calif. 
Bulova Waleh Co., Inc., Elclm.·Div., Freq. Control Products, 

61·20 Woodside Ave., Woodside,N. y, 
Caddell·Burns Mf~ Co. Inc., 40 E. 2nd St, Mineola, N. Y. •.• p 724, 725 
Collins Radio Co., Newport Beach, Calif. •.... . . . • . . . . . p 728,729 
Computer Camp. Inc., 88·06 Van Wyck ExPwJ., Jamaica, N. Y. 
COIo·Coll Co., Inc., 57 Pavilion Ave."ProYidence, R. I. ~ 
Dale Electronics, Sioux DiY., Box 180, Yankton, S. D. ....... p 730 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Data Delay Devices, 253 Crooks Ave., Cillto.n, N, J. 
Delevan Electronics Corp., 270 Quaker Rd., East Aurora, N. Y. p 734 
Douglas Microwave Co., Railroad Pl., Mamaroneck, N. Y. p 1658 
Douglas Randall, Inc., 6 Pawcatuck AYe., Westerly, R. I. 
Oynograpbic Elctrn. Corp.; 57 Bloomingdale Rd., Hicksville, N. Y. P 1661 
Genisco Technology Corp., Components/Genistron Divs., 18435 Susana Rd .. 

Compton, Calif. 
Guardian Electric Mfg. Co., 1558 W. Carroll Ave., Chicago,lII. 
H & H Toroidal Winding Co., 1410 Chardon Rd .. EUClid, Ohio ... P 735 
Hisonic Inc., 249 N. Troost, Olathe, Kans. ....• . • . . • . . . . . . P 736 
JfD Eleotronics Co., 1404 62nd St., Brooklyn, N,;J,., 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. J. 
Magnetic Circuit Elem.nls Inc., 2455 A ~arden ,Rd., Monterey, Cal. 

P 737,2863 
Microtran Co., Inc., 145 E. Min.ola Ave., Valley Stream, N. Y. 
Millen, James, Mfg. Co. Inc., 150 Exchange St., Malden, Mass. 

P 740,1,174 
Miller, J. W., Co., 5917 South Main St, Los Angeles, Cal. ..... p 738 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. .... P 739 
Hylronics,lnc., Essex Elctrns. Div., 550 Springfield Ave., Berkeley Hgts., N. J. 

P 741 
NJlronics of Canada LId., 68 Wall St, Trenton, Dnt., Can. 
Piconics Inc., 220 Bosten Rd., Ho .. Billerica, ·Mass. .......... P 742 
RfL Components Div., Powerville Rd., Boonton, H. J. . . , • . . P 1473 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. 
Sangamo Electric Co., P.O. Box 128, Pickens, S. C. 
Solid State Elclm. Corp., 15321 Rayen St., Sepulveda. Cal. 
Stanwyck Winding Diy., 137 Walsh Ave., Newburgh, N. Y. .•... P 743 
Tec Magnetics, 12117 Slauson Ave., Santa fe Springs, Calif. 
Thermotech Coil forms & Components Div., 1202 S. 5th St., Hopkins, Minn. 

P 1237 
Thermotech Inds., Inc., 1202 South 5th St" Hopkips, Minn. 

Th.rmotech Plastics Co., 1202 South 5th St., Hopkins, Minn. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo •.... 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. J. . ..... . 
Un~ed Transformer Co., 150 Varick St, Hew York, N. Y. 

P 1237 
P 1237 

P 744,745 
P 748,749 

P 752,1318,2900 
Vanguard Electronics Diy., 930 W. Hyde Pk Blvd., Inglewood, Cal. P 750 
Var~L Co. Inc. 207 Greenwich Ave., Stamford, Conn. P 1714 
Wilcox Prods. Co., 1202 South 51h St, Hopkins, Minn. .,..... P 1237 
Zaring Inds., Inc., Box 477, Carmel, Ind.. . . . . . . . . . • . . . . . . . . P 753 
A.P.W. Co., 72 W. Main St., Rockaway, N. J. 
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. J. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Aladdin Electronics/Skyborne, 9841 Alburtis Ave., S,nta Fe Springs, Calif. 
American Magnetics Corp" P.O. Box 8, Carterville, III. 
Avionics, inc., 1915 8endix Dr., South Bend, Ind. 
Barwood Electronics, Inc" 120 S. Maryland, Glendale, Calif. 
Bicron Elctrns, Co., Barlow St., Canaan, Conn. 
Bourns, Inc" Box 1398, Romoland, Calif. 
C B C Industries Inc" 2601 N. Howard St., Philadelphia, Pa. 
Cambridg. Thermionic Corp" 445 Concord Ave., Cambridge, Mass. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Collins Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Components Specialties, Inc" 101 Buffalo Ave., Freeport, N. Y. 
Dano Electric Co" Main St., Winsted, Conn. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
EMR Div., Box 223, Princeton, N. J. 
EI-Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electro Assemblies, Inc" 4338 W. Montrose Ave" Chicago, III. 
Electro·Wind.rs Co., Inc., 854 W. front Street, Covina, Calif. 
Electro Windings & Components, Inc" 725 Federal Ave" Kenilworth, N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forbes & Wagner, inc" 345 Central Ave" Silver Creek, N. Y. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
General Instrument Corp" F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Geo Space Corp" 5803 Glenmont Dr., Houston, Texas 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
J B Elctrn, Transformers Inc., 2310 Armitage Ave" Chicago, III. 
Jerome Electric Corp., 391 Lakeside Ave., Orange, N, J. 
Kessler, Frank Co., Inc" 41·45 47th St., Long Island City, N. Y. 
Lenox·Fugle Electronics, Inc" 475 Watchung Ave., Watchung, N. J. 
Melal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Morey Corp., 2659Wiseonsin Ave., Downers Grove, III. 
National Coil Co., Box 1040, Douglas, Ariz, 
Otis Radio & Ele •. Corp., 222 Ave. E, Hawarden, Iowa 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Parker Instrument Corp" 200 Harvard Ave., Stamford, Conn, 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pico Elctrns., Inc" 316 W. First St, Mt. Vernon, N. Y. 
Precision Elctrns, Co" 427 Plain St, Marshfield, Mass. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
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Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Prototype Transformer Corp" 545 N. Arlington Ave" E. Orange, N, J. 
Pulse Engineering, Inc., 560 Robert Ave., Sa,nta Clara, Calif. 
REM·Tronies, Inc., 192 Central Ave" Silver Creek, N. Y. 
Renco Efctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Sag Harbor Inds., In~, Bayview St., Sag Harbor,N. Y. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, III. 
Smallwood, S. G., Ltd., 391·397 King St., E., Kitchener: Ont, Can. 
Standard Winding Co., 44-62 Johnes St, Newburgh, N. Y. 
Stanford Applied Engineering, 340 Martin Ave., Sanla Clara, Cal~. 

, Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Subminiature Instrs, Corp., 3236 Kansas Ave., Riverside, Calif. 
Superex ElectronICs ,Corp., 4·6 Radford Place, Yonkers, N. Y. 
Sylvania lighting Prods" Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. Box 365, Littleton, Mass. 
Tele Coil Co., Inc" 2733 Saunders St., Camden, N. J. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. J. 
Transformer Technicians, Inc., 4447 W. Armitage Ave" Chicago, III. 
Tri·Dex Co., 2146 E. Main St., Visalia, Calif. 
Tur·Bo Jet Products Co., Inc., 5025 N. Earle St., Rosemead, Calif. 
U. S. Electronics Corp., 321 Orient Way, Lyndhurst, N. J. 
Wabash Magneties Inc., Box 708, Wabash, Ind. 
Wells Elctrns. Inc" 1701' S. Main»t., South Bend, Ind. 
Whitewater Electronics, Inc" 136 W. Main, St., Whitewater, Wisc. 
Winatic Corp., 409 Commerce Rd., Vestal, N. Y. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y.' 

COILS. OSCILLATOR. PHONO TEST 
American Trans·Coil Corp.; 124-06 101st Ave., Richmond Hlll, N. Y. 
Miller, J. W., Co., 5917 South, Main St., Los Angeles, Cal. 
Piconics Inc., 220 Boston Rd., .. No. Billerica, Mass. . ....... ,. P 742 
RfL Components Div., PowelVilie Rd., Boonton, N. J. 
San fernando Electric Mfg. Co" 1501 First St., San fernando, Cal. 
Solid Stale Elctrn. Corp., 15321 Rayen St" Sepulveda, Cal. 
Stanwyck Winding Div., .137 Walsh Ave., Hewburgh, N. Y. 
UnHed Transformer Co., 150 Varick St, New York, H. Y. 
Bel·Tronics Corp., 344 W. Interstate Rd., Addison, III. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
General Coil Prods, Corp., 156 Hinsdale St., Brooklyn, N. Y. 
Genelallnst. Corp., Automatic MIg" 65 Gouverneur St., Newark, N, J. 
General Instrument Corp., F. W, Sickles Div., 165 Front St, Chicopee, Mass, 
Morey Corp., 2659 Wiseonsin Ave" Downers Grove, III. 
Renco Efctrns. Inc" 240·1 Old Country Rd., Hicksville, N, Y. 
TRW ElectroniCS, 1100 Glendon Ave" Los Angeles, Calif. ' 
Wabash Magnetics Inc" Box 708, Wabash, Ind. 
Warsaw Coil Co., Box 389, Warsaw, Ind. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wise. 
Y. T. & 1 Corp" Box 306, Roslyn Hgts., N.''1. 

COILS. RELAY 
American Trans-Coil Corp., 12400 lDl.t Ave., RIchmond Hm, N. Y. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. J. 
Chicago Dynamic Inds. Inc., 1725 Diversey Blvd., Chicago, III. 
Computer Camp. Inc., 88-06 Van Wyck Expwy., Jamaica, N. Y. 
Coto·Coil Co., Inc., 57 Pavilion Ave., Providence, R.I.,., P 2218 
Dale Electronics, Sioux Div., Box 180, Yankton, S. D. 
Douglas Randall, Inc.,' 6 Pawcatuck Ave., Westerly, R. I. 
Dow·Key Co., 2260 Industrial La., Broomfield, Colo. 
Guardian California" 5755 Camille Ave., Culver City, Calif. 
Guardian Electric MIg. Co., 1558 W. Carroll AYe., Chicago, III. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
Nippon Elee. New York Inc., 200 Park AYe., New York, N. Y. 
Piconics Inc., 220 Boston Rd., No. Billerica, Mass. 
RfL Component, Div., Powerville Rd., Boonton, N. I. 
San fernando Electric Mfg. Co., 1501 First St., San Fernando, Cal. 
Stanwyek Winding Div., 137 Walsh Ave., Newburgh, N. Y. 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. J. 
A,P.W. Co" 72 W. Main St., Rockaway, N. J. 
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. J. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy" Roc~y Hill, Conn. 
American Magnelics Corp., P,O. Box 8, Carterville, III. 
Barron Controls & Relay Corp., 3 N. Barron Blvd" Graysla~e, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Dana Electric Co., Main St., Winsted, Conn. 
Delta Coils, 4312 Main'St, Philadelphia, Pa. 
Diamond Coils, Inc., 540 39th St, Union City, N. J. 
Diamond Inds., Inc., 540 39th St, Union City, N, J. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electric~ Windings, Inc., 2015 N. Kalmar Ave., Chicago, III. 
Electro·Pacific, Inc" 5782 Thornwood Dr., Goleta, Calil. 
Electronic Coils Inc., 33 Lyman St., Springfield, Mass, 
Endicott Coil Co., Inc., 24 Charlotte St., Binghamton, N. Y. 
Energy Dynamics Corp., 63 Main St, Ansonia, Conn. 
Forbes & Wagner, Inc" 345 Central Ave., Silver Cree~, N. Y. 
Fugle·Milier Labs" Inc., 130 Market St., Kenilworth, N. J. 
General Coil Prods. Corp., 156 Hinsdale St" Brooklyn, N. Y. 
General Instrument Corp" F, W. Sickles Div., 165 Front St., Chicopee, Mass. 
Helix Spring Corp., 35·10 10th St., Long Island City, N. Y. 
Jerome Electric Corp., 391 Lakeside Ave., Orange, N. J. 
Lile Instrument Co., Inc., 165 Brook St., Franklin, Mass. 

" Mallory Electromagnetic Co., Div. P. R. Mallory, Du Quoin, III. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Morey Corp" 2659 Wisconsin Ave., Downers Grove, III. 
New York Coil Co., 40·48 Second Ave., Phoenixville, Pa. 
Deco Corp., 712 S. E. Hawthorne Blvd" Portland, Ore. 
Pacific Assemblers Co., Inc" 450 Campus Dr. #524, Newport Beach, Cal. 
Pacific Switch Controls, Inc., 14048 Burbank Blvd., Van Nuys, Calif. 
Precision Electronics, Inc" 1 Oi Tomas Ct., Amityville, N. Y. 
Precision, Inc., 3415 40 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc" Main Line Dr., Westfield, Mass. 
Profile Elctrlfs., Inc., Box 314, Concord;N . .8. 
REM·Tronies, Inc" 192 Central Ave., Silver Creek, N. Y. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Renco Efctrns. Inc., 240,1 Old Country Rd., Hicksville, N. Y. 
Rollan Electric Co., 8233 S. Princeton Ave., Chicag.!" III. 

SKG Associates, Inc., 206fustis St., Boston, Mass. 
Sag Harbor Inds., Inc., Bayview St., Sag Harbor, N. Y. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Shigoto Industries, Inc., 350 fifth AVe., New York, N. Y. 
SmallWOOd, S. G., Ltd., 391·397 King St., E., Kitchener, Ont,Can. 
Stancor, Essex Int'l., Inc., 3501 W. Addison St., Chicago, III: 
Standard Winding Co" 44-62 Johnes St" Newburgh, N. Y. 
Tele Coil Co" Inc., 2733 Saunders St., Camden, N. J. 
Torwico ElectroniCS, Inc., Rte. 70, lakewood, H.l 
Tur·Bo Jet Products Co" Inc., 5025 N, Earle St" Rosemead, Calif. 
U. S. Electronics Corp., 321 arrent Way, Lyndhurst, N. J, 
Wabash Magnetics Inc" Bnx 708, Wabash; Ind. 
Warsaw Coil Co., Box 389, Warsaw, Ind, 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wisc. 
Winatic Corp., 409 Commerce Rd., Vestal, N, Y. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N.Y, 

COILS. R·F· 
ADC Products, 6405 Cambridge St, MinneapOliS, Mimr. 
Aii'1:o Speer Electronic Components, 4 Hoover Ave., DuBois, Pa. 

. P 716,717 
AII.n Avionics Inc., 255 EaSt 2nd St., Mineola, N, r, 
American Trans.coil Corp., 12400 101st Ave., Richmond Hill, N, Y. 
Automatic Coil Co., 76 E. 2nd St., Mineola,.N.Y •...•..•.•.. P 720,723 
Bourns, Inc., Trimpot DiY.; 1200 Columbia Ave., Riverside, Calif. 
8ulm Watch Co., Inc., Elclrn. Div., Freq. Control Products; 

61·20 Woodside Ave., WoodSide, N. Y. 
Caddell·Burns Mfg. Co. Inc., '1D E. 2nd St, Mineola, N. Y. • .• P 724, 72S 
Collins Radio Co., Newport Beach, Calif. . : . . . . . . . .. . • . P 728, 729 
Computer Compo Inc., 88.fJ6 Van Wyck Expwy., Jamaica, N. Y. 
Dale Electronics, Sioux Div .. Box 180, Yankton, S. D. .,.... P 730-132 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Data D,.y Davices, 253 Crooks Ave., Clifton, N. J. ....... ,., P 1158 
Delevan Electronics Corp., 270 Quaker Rd., East Aurora, N. Y. .. P 734 
Dynographic Elctrn. Corp., 57 Bloomingdale Rd .. Hicksville, H. Y. P 166'1 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. P 1387 
Genisco Tecbnology Corp., Components/Genistron Divs., 18435 Susana Rd .. 

Compton, Calif ................................ , p 1290 
Hisonic Inc., 249 N. Tr~ost, Olathe, Kans. P 736 
JfD Eleotronics Co., 1404 G2nd St, Brooklyn, N. Y: 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn.. P 2909 
Kappa Networks Inc., 165 Roosevelt Ave., Carterel, N. J. 
LTV Electrosystems, Inc., 1320 flaxmill Rd., Huntington, Ind. 
Mierotran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
Millen, James, Mfg. Co. Inc., 150 Exchange St., Malden, Mass. . P 740 
Miller, J. W., Co., 5917 South Main St., Los Angeles, Cal. P 738 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. ,. . . P 739 
Nylronics, Inc., Essex Elctrns. Oiv., 550 Springfield Ave., Berkeley Hgts., N. J. 

P 741 
Nytronies of Canada lid., GO Wall St., Trenton, Ont., Can. 
Piconics Inc., 220 Boston Rd., No. Billerica, Mass. . .....• '. •. P 742 
RF Interonics, Inc.; 100 Pine Aire Dr., Bay Shore, N. Y •.... , . . p 1306 
RfL Components Div" PowelVilie Rd., Boonton, N. J. ., ' , . . P 147:) 
San fernando Eleotric Mfg. Co., 1501 first St., San Fernando, Cal. 
Shall co, Inc., Hwy. 301 South, Smithfield, H. C. 

Elelms. Corp., 1930 AdeaAve., Bronx, N. Y. P 2097 
.,137 Walsh Ave., Newburgh, H. Y. \..... P 743 

Torotel, South 71 Highway, Grandview, Mo. : .". . P 744-746 
Torwico Electronics,lnc., Rle. 70, Lakewood, N. J •. ,..... P 748,749 
United Transformer Co., 150 Varick St., New York, N. Y. 

P 752, 131B, 2900 
Vanguard Electronics Div., 930 W, Hyde Pk. Blvd., Inglewood, Cal. 

i P 750,751 
Varii Co. Inc., 207 Greenwich AYe., Stamford, Conn. P 1714 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex, 
Virginia Electronics Co., Inc., 2908 Telestar Ct., falls Church, Va. 
A. C. Electronics Co., 11766 W. Pico Blvd" Los Angeles, Calif. 
Ace Coil & Electronics Corp" 916 Lijcoln Hwy., Metuchen, N. J. 
Aetna Elctrns. Corp., Readington M., N. Branch, N. J. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Aladdin Electronics/Skyborne, 9841 Alburtis Ave., Sanla Fe Springs, Calil. 
Altec Lansing, 1515 S. Manchester Ave" Anaheim, Calif. 
Barker & Williamson, Beaver Dam & Canal Rds., BristOl, Pa. 
BeHronics Corp" 344 W. Interstate Rd., Addison, III. 
Bicron Elctrns. Co" Barlow St., Canaan, Conn. 
Bourn~ Inc., Box 1398, Romoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan Pl., Pomona, Cam. 
Cambridge Thermionic Corp" 445 Concord Ave., Cambridge, Mass. 
Clippard Instr, Inc" 7350·90 Colerain Rd" Cincinnati, Ohio 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dallas, Texas 
Connor Spring & Mfg. Co., 75 14th St., San Francisco, Calif. 
Delta COils, 4312 Main St., Philadelphia, Pa. 
Delta Electronics Inc., 4206 Wheeler Ave" Alexandria, Va. 
Diamond Coils, Inc., 540 39th St",Union City, N. J. 
Diamond Inds., Inc., 540 39th St., Union City, N, J. 
Dietz Design Jnc., 100 Electronics Pkwy., Belton, Mo. 
Dittmore.freimuth Corp., 2517 [ Norwich St, Milwaukee, Wise. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electro Assemblies, Inc" 4338 W. Montrose Ave., Chicago, III. 
Electro·Winders Co" Inc" 854 W. Front Street, Covina, Calif. 
Electronic Transformer Corp., 460 Totowa Ave" Paterson, N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fugle·Milier Labs., Inc., 130 Market St., Kenilworth, N. J. 
General Coil Prods. Corp., 156 Hinsdale St, Brooklyn, N. Y. 
General Instrument of Canada ltd., 151 Weber St., S. Waterloo, Ont., Can. 
Generallns!. Corp., Automatic Mfg., 65 Gouverneur St., Newark, N. J. 
General Instrument Corp., F. W. Sickles Div., 165 FrontSt., Chicopee, Mass. 
Helix Spring Corp., 35·10 10th St., long Island City, N. Y. 
Henry & Thomas, ltd., Yeo St., London E. 3, England 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Inductor Engrg., Inc., 117 Schley Ave .. tewes, Del. 
LaPointe Inds., Inc" 155 W. Main St., Rockville, Conn. 
Lenox·Fugle Electronics, Inc., 475 Watchung 'Ave., Watchung, N. J. 
Master Mobile MountS, 1000 Crystals Dr., ft. Myers, Fla. 
Morey Corp., 2659 Wisconsin Ave" Downers Grove, III. 
National Coil Co., Box 1040, Douglas, Ariz. 
National Radio Co., Inc., 37 Washingron St., Melrose, Mas~ 



Otis Radio & Elec. Corp., 222 Ave. E, Hawarden, Iowa 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Precision, Inc., 341548 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Profile Elctrns., Inc., Bo, 314, Concord, N. H. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Redman Elctrns. Corp., Bo, 72, Thompsonville, Conn. 
Renco Hctrns. Inc., 24()'1 Old Country Rd., Hicksville, N. Y. 
Smallwood, S. G., ltd., 391·397 King St., E., Kitchener, Ont., Can. 
Standard Winding Co., 44-62 Johnes St., Newburgh, N. Y. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Superex Electronics Corp., 4·6 Radford Place, Yonkers, N. Y. 
Taffet Electronics, Inc., 27·01 Brooklyn.Queens E,pwy., W., Woodside, N. Y. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Torwico Electronics, Inc., Rte. 70, lakewood, N. J. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Warsaw Coil Co., Box 389, Warsaw, Ind. 
Wells E1ctrns. In~, 1701 S. Main St, South Bend, Ind. 
Whilewater Electronics, Inc., 136 W. Main St., Whitewater, Wise. 
Wilco Corp., 4030 West 10th St., Indianapolis, Ind. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. SATURABLE REACTOR 
ADC Products, 6405 Cambrhlge St, Minneapolis, Minn. 
American Trans·Coil Corp., 124-06 10bt Ave., Richmond Hill, N. Y. 
Basler Electric Co., Box 269, Highland, III. 
Collins Radio Co., Newport Beach, Calif. 
Dale Electronics, Sioux DiY., Box 180, Yankton, S. D. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Genisco Technology Corp., Components/Genistron Di ... , 18435 Susana Rd .. 

Compton, Calif. ................................... p 1290 
II & H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio ... p 735 
Industrial Control Co., Central Ave. at Plnelawn, Farmingdale, N. Y. 
KGS Elelrns., 2029 N. Lincoln Ave., Pasadena, Calif. ....... p 2860 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
HWL, Inc., Box 455, Trenton, N. J. . .. .. .... ..... .... p 2868 
Hashaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
Peschel Instrs., Inc., Cape Coral Ind. Park, Box 841, Cape Coral, Fla. 

p 2878 
RFl Components Div., Powervnle Rd., Boonton, H. I. 
sterlllig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Tohoku Metallnds., ltd., 13·10, l.chome, Ginza·Chuo·ku, Tokyo, lapan 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Eleelronics, Inc., Rle. 10, Lakewood, N. I. 
United Transformer Co., 150 Varlck St., Hew York, N. Y. 

p 752,1318,2900 
Unitron, 1624 N. First St, Garland, Texas 
Vanguard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tel. 
A. C. Electronics Co., 11766 W. Pico Blvd., los Angeles, Calif. 
Aladdin ElectroniCS, 701 Murfreesboro Rd., Nashville, Tenn. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim. Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Bicron Elctrns. Co., Barlow St., Canaan, Conn. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
C B C Induslries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington.St., Northvale, N. J. 
Components Corp., 2857 N. Halsted St., Chicago, 111. 
Cycle Transformer Corp., 177 Main St., W. Orange, N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
EMP Electronics, ·Inc., Box 2346, Phoenix, Ariz. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
8ectro·Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Electrocom Inds., 1105 N. IronWOOd Dr., South Bend, Ind. 
Electronic Coils Inc., 33 lyman St., Springfield, Mass. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Ferranti ltd., Hollinwood, Lanes., Eng. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Forest Elec. Co., 1001 Norlh 25th Ave., Melrose' Park, III. 
Fullmer Electronics, Inc., 18125 Napa SI., Northridge, Calif. 
General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keyslone Corp., 179 River SI., Oneonta, N. Y. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Del., 
J B Elctm. Transformers Inc., 2310 Armitage Ave., Chicago, III. 
light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Mystic Transformers, Inc:, 114 Wesl St., Wilmington, Mass. 
New York Coil Co., 4048 Second Ave., Phoenixville, Pa. 
Oeco Corp.,'712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Profile Elctros., Inc., Box 314, Concord, N. H.' 
Prototype Transformer Corp., 545 N. Arlington Ave .• E. Orange, N. J. 
Rae Co., Inc., 3725 Easl 13th St., Indianapolis, Ind. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Renco Hctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
SKG AsSOCiates, Inc., 206 Eustis SI., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise. 
TDC Oiv., P.O. Box 365, littleton, Mass. 

Torwieo Electronics, Inc., Rte. 70, lakewood, N. J. 
Universal Toroiil Coil Winding, Inc., 1190 Grove St., Irvington, N. J. 
Y. T. & 1. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. SHIELDED 
AOC Products, 6405 Cambridge St, Minneapolis, Minn. 
American Trans·Coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. 
Automatic Call Co., 16 E. 2nd St., Mineola, N. Y. ............ P 720 
Computer Compo Inc., 88·06 Van Wyck Expwy., Jamaica, N. Y. 
Dale Electronic~ Sioux Div., BOK 180, Yankton, S. D. 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Data Delay Devices, 253 Crooks Ave., Clifton, N. I. 
Delevan Electronics Corp., 270 Quaker Rd., East Aurora, N. Y. 
H & H Toroidal Winding Co., 1410 Cbardon Rd., Euclid, Ohio .. 
Hisonic Inc., 249 N. Troost, Olathe, Kans. . ............. . 
Kidde, Walter & Co., Inc., 615 Main St, Belleville, N. J. 
LTV Electrosystems, Inc., 1320 flaKmili Rd., Huntington, Ind. 

P 730-732 

P 734 
p 735 
P 736 

Miller, I. W., Co., 5911 South Main St., Los Angeles, Cal. p 73B 
North Hills Electronics Inc., Alexander PI., Glen Cove, H. Y. P 739 
Nylronics, Inc., Essex Elctrns. Div., 550 Springfield Ave., Berkeley Hgts., N. J. 

Nylronics of Canada Ltd., 68 Wall St., Trenton, Ont, Can. 
Piconics Inc., 220 Boston Rd., No. Billerica, Mass. . .....•... 
RfL Components Di •. , Powerville Rd., Boonton, N. J. . .. 
Stanwyck Winding Div., 131 Walsh A.e., Newburgh, N. Y. 
United Transformer Co., 150 Varick St, New York, N. Y. 

P 741 

P 742 
P 1473 
p 743 

P 752,1318,2900 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Dana Electric Co., Main St, Winsted, Conn. 
Delta Coils, 4312 Main SI., Philadelphia, Pa. 
Diamond Coils, Inc., 540 39th SI., Union City, N. J. 
Diamond Inds., Inc., 540 39th SI., Union City, N. J. 
lenox·Fugle Electronics, Inc., 475 Watchung Ave., Watchung, N. J. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Renco Erctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Smallwood, S. G., ltd., 391·397 King St., E., Kitchener, Onl., Can. 
TOC Div., P.O. Box 365, littleton, Mass. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. SOLENOID 
Airco Speer Eiectronic Components, 4 Hoover Ave., DuBois, Pa. 

P 716,717 
American Trans·Coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. J. 
Automatic Coil Co., 16 E. 2nd St., Mineola, N. Y. 
Basler Electric Co., Box 269, High~nd, III. 
Chicago Dynamic Inds. Inc., 1125 Diversey Blvd., Chicago, III. 
Computer Camp. Inc., 88.()6 Van Wyck Expwy., Jamaica, N. Y. 
Coto·Coil Co., Inc., 51 Pavilion Ave., Providence, R. I. ....... : P 2218 
Dale Efectronlcs, Sioux Div., Box lBO, Yankton, S. D. 
Delevan Electronics Corp., 210 Quaker Rd., East Aurora, N. Y. 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I. 
Kidde, Walter & Co., Inc., 615 Main St., Belleville, N. J. 
Hippon Elec. New York Inc., 200 Park Ave., New York, H. Y. 
Nylronics, Inc., Essex Elelrns. Div., 550 Spiingfreld Ave., Berkeley Hgts., H. J. 

P 741 
Hylronics of Canada Ltd., 68 Wall St, Trenton, Ont, Can. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Piconics Inc., 220 Boston Rd., No. Billerica, Mass. 
San Fernando Electric Mfg. Co., 1501 First SI., San Fernando, Cal. 
Stanwyck Winding Di •. , 137 Walsh Ave., Newburgh, N. Y. 
Tee MagnetiCS, 12111 Slauson Ave., Santa Fe Springs, Calif. 
Torotel, fnc., 13402 South 11 Highway, Grandview, Mo. 
Torwlco Electronics, Inc., Rle. 10, lakewood, N. I. 
United Transformer Co., 150 Varlck St, Hew York, N. Y. 
Vanguard Electronics Div., 930 W. Hyde Pk. 8Ivd., Inglewood, Cal. 
A.P.W. Co., 72 W. Main St., Rockaway, N. J. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Avionics, Inc., 1915 Bendix Or., South Bend, Ind. 
Bel·Tronics Corp., 344 W. Interstate Rd., Addison, III. 
Bicron Bctrns. Co., Barlow St., Canaan, Conn. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Cycle Transformer Corp., 177 Main St., W. Orange, N. J. 
Dano Electric Co., Main SI., Winsled, Conn. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Diamond COils, Inc., 540 39th SI., Union City, N. J. 
Diamond Inds., Inc., 540 39th St., Union City, N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Beiton, Mo. 
Dittmore·Freimuth Corp., 2511 t Norwich St., Milwaukee, Wise. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro·Pacific, Inc., 5782 Thornwood Or., Goleta, Calif. 
Electronic Coils Inc., 33 lyman St., Springfield, Mass. 
Endicott Coil Co., Inc., 24 Charlotte St., Binghamton, N. Y. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Ferranti Ltd., Hollinwood, Lanes., Eng. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fugle·Miller labs., Inc., 130 Market SI., Kenilworth, N. J. 
General Inst Corp., Automatic Mfg., 65 Gouverneur Sf., Newark, N. J. 
Generallnslrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Jerome Electric Corp., 391 lakeside Ave., Orange, N. J. 
Knopp, Inc., 1307 66th St, Oakland, Calif. 
Koontz·Wagner Elec. Co., Inc., 516 N. Michigan SI., S. Bend, Ind. 
life Instrumenl Co., Inc., 165 Brook St., Franklin, Mass. 
lisk, G. W., Co., Inc., 5019 South SI., Clifton Springs, N. Y. 
Mallory Electromagnetic Co., Div. P. R. Mallory, Du Quoin, III. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Modelectric Prods. Corp., 9 Cindy la., Asbury Park, N. J. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
National Acme Co., 110 East 131 SI., Cleveland, Ohio 
National Coil Co., Box 1040, Douglas, Ariz. 

COILS. TOROIDAL 

New York Coil Co., 4048 Second Ave., Phoenixville, Pa. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Ogallala Electronics Mfg. Inc., Box 59, Ogallala, Neb. 
Otis Radio & £Iec. Corp., 222 Ave. E, Hawarden, Iowa 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
PaCific Switch Controls, Inc., 14048 Burbank Blvd., Van Nuys, Calif. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Or., Westfield, Mass. 
Profile Elctrns., Inc., 80x 314, Concord, N. H. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
REM·Tronics, Inc., 192 Central Ave., Silver Creek, N. Y. 
Renco Hctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Rollan Electric Co., 8233 S. Princeton Ave., Chicago, III. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mfg. Co .. Inc., Box 470, Oshkosh, Wise. 
Sag Harbor Inds., Inc., Bayview SI., Sag Harbor, N. Y. 
Shigo!o Induslries, Inc., 350 Fifth Ave., New York, N. Y. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, III. 
Skyway Magnetics, 637 Isis Ave., Inglewood, Calif. 
Smallwood, S. G., ltd., 391·397 King St., E., Kitchener, Ont., Can. 
Standard Winding Co., 44-62 Johnes St., NeWburgh, N. Y. 
TDC Div., P.O. Box 365, littleton, Mass. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Torwico Electronics, Inc., Rte. 70, lakewood, N. J. 
Tri·Dex Co., 2146 E. Main St., Visalia, Calif. 
Tur·Bo Jet Products Co., Inc., 5025 N. Earle St., Rosemead, Calif. 
U. S. Electronics Corp., 321 Orient Way, lyndhurst, N. J. 
Varian Assocs., Radiation Oiv., 611 Hansen Way, Palo Alto. Calif. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Voltronics, Inc., 7746 W. Addison St., Chicago, III. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Warsaw Coil Co., Box 389, Warsaw, Ind. 
Wells Elctrns. Inc., 1701 S. Main St., South 8end. Ind. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wise. 
Winatie Corp., 409 Commerce Rd., Vestal, N. Y. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. TELEPHONE 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
American Trans·Coil Corp., 124-06 10bt Ave., Richmond Hill, N. Y. 
Computer Camp. Inc., 88-06 Van Wyck Expwy., Jamaica, N. Y. 
Dale Electronic~ Sioux DiY:, Box 180, Yankton, S. D. 
Microtran Co., Inc., 145 E. MineOla Ave., Valley Stream, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Sangamo Electric Co., P.O. Box 128, Pickens, S. C. ... . . . P 692 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
OIttmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Endicott Coil Co., Inc., 24 Charlotte St., Binghamton, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Pacific Switch Controls, Inc., 14048 Burbank Blvd., Van Nuys, Calif. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
TDC Div., P.O. Box 365, Uttleton, Mass. 
U. S. Electronics Corp., 321 Orient Way, lyndhurst, N. J. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Y. 1. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. TELEPHONE PICKUP (FOR 
RECORDINGl-SEE PICKUPS. TELEPHONE 

COILS. TOROIDAL 
ACOC Electronics Inc., 2919 North Ontario St, Burbank, Cain. 
ADC Produel~ 6405 Cambridge St, Minneapolis, Minn. 
Alrpax Electronics, Inc., Seminole Di •. , Box 8488, FI. Lauderdale, Fla. 
Allen Avionics Inc., 255 East 2nd St., Mineola, N. Y. 
Allen ElectroniCS Dlv., Allen Orpn Co., Macungie, Pa. P 718 
American Trans·Coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. P 719 
Automatic Coil Co., 16 E. 2nd St, Mineola, H. Y. ......... p 720-723 
Basler Electric Co., Box 269, Highland, III. 
Bulova Watch Co., Inc., Elctrn. Div .. Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. . .. p 724, 725 
Collins Radio Co., Newport Beach, Calif. . . . . . . . . . . . . . . P 728, 729 
Computer Camp. Inc., 88·06 Van Wy~k Expwy., Jamaica, N. Y. 
Dale Electronics, Sioux Div., Box 180, Yankton, S. D. P 730 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Data Delay Devices, 253 Crooks Ave., Clifton, N. J. .......... P 1158 
Delevan Electronics Corp., 270 Quaker Rd .. East Aurora, N. Y. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. . . . . . . P 1658 
Freed Transformer Co., Inc., 1195 Weirfield SI., Brooklyn, N. Y. p 1387 
Geni .. o Technology COlli., Components/Genistron Di .. ., 18435 Susana Rd., 

Compton, Calif. .. ...................... ,.......... p 1290 
H l H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio ... P 735 
Hisonic Inc., 249 H. Troost Olathe, Kans. ..•............. P 736 
Industrial ContrOl Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 
lfD Electronics Co., 1484 62nd St, Brooklyn, H. Y. 
KBS Eictrns., 2029 N. Lincoln Ave., Pasadena, Calif. 
Kappa Networks Inc., 165 Roosevelt Ave., Carteret N. J. 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. 
MagnetiC Circuit Elements Inc., 2455 A Garden Rd., Monterey, Cal. P 737 
Magnetico Inc., 6 Richter Ct., E. Northport, N. Y. .. P 2865 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
Nippon Elec. Hew York Inc., 200 Park Ave., New York, N. Y. 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... p 739 
Nyfronics, Inc., Essex Elctrns. Div., 550 Springfield Ave., Berkeley HgIS., N. J. 

P 741 
Nylronics of· Canada Ltd., 68 Wall St" Trenton, Ont, tan. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
Piconies Inc., 220 Boston Rd., No. Billerica, Mass. 
RF Interonic~ Inc., 100 Pine Alre Dr., Bay Shore, N. Y. 

eeml1969 69 



COILS, TOROIDAL (Cont'd) 

RFL Components 1l1Y., hwervllfe Rd. Boonton, II. I. 
Sill Fernmo ElectriC Mfg. Co. 1501 rll'St 5t.. San Fernando, Cal. 
Sangamo ElHlrIt Co. P.O. Box 128. Plcllens, S. C. .••• • . . . . • p 692 
Seg .Electronlts DIY. 2589 Pitkhl Ave., Bmoklyn. H. Y. . 
SoOd State E1c1m. Corp. 1532111aJen St, SellUlreda, Cal. 
Sprague Electric Co. 481 Marshall st, N. Adam~ Mass. .••• • p 693 

• sterillig Transformer Corp. 510 Driggs AYe., Brogijyn, N. r. 
Torotal,lnc., 13482 Soatb 71 HlgInYay, Grandview, Me. •••• p 744,745 
Torwico Electronlcs,lnc. RIa. JO. lakewood, II. J. ..•.•.. p 748,749' 
United Transformer Co. 150 YaI1cfI st, New Yon, N. Y. p 752, 1318 
OnRron, 1624 II. First st, Garland,Texas 
Vanguard Electronrts 01v.1I3O W. 1Iyde Pl Blvd. Inglewood, Cal. p 750 
Varo Inc., 1600 DaHas North Pkwy., Plano, Tex. 
Virginia Electronlts Co., Inc., 2908 Telellar Ct., Falls Churcb, Va. 
Zaring Inds. Inc., Box 477, Carmel, Ind.. .. .. .. .. .... • .. .. • p 753 
A. C. Electronics Co. 11766 W. P'ICO Blyd., Los Angeles, Calif. 
Ace Coil & Electronics Corp., 916 Uncoln Hwy., Metuchen, N. J. 
Aerovox Corp., Bo~ 861, Myrtle Beach, S. C. 
Aladdin Electronlts, 7GI Murfreesboro Rd., Nashville, Tenn. 
Aladdin ~lectronlcs/SkyOOme, 9841 Alburtis Ave., Santa Fe Springs, Cam. 
Altec lansing, ISIS S. Manchester Ave., Anaheim, CaIH. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barker & Williamson, Beaver Dam & Cooal Rds., Brislnl, Pa. 
Barwood Electronics,·lnc., 12G S. Maryland, Glendale, Calif. 
Baf.Tronics Corp., 344 W. Interstate Rd., Addison, III. 
Bicron Elctms. Co., Barlow St, Cooaan, Conn. 
Bourns, Inc., Box 1398, Ilomoland,. CalH. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calff. 
Bundy Eletrns. Corp., 44 fadem Rd., Springfield, N. J. 
C B C Induslrles Inc., 2601 1'1. Howard st, Philadelphia, Pa. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Ceramic Magnetics, Inc., B7 Fairfield Rd., Fairfield, N. J. 

. Coast Coil Co., 5333 W. Washington Blvd., los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington st., Northvale, N. J. 
Collins Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted st., Chfcago, III. 
DeCoursey Engrg. lab., I182B W. Jefferson Blvd., Culver City, Calif. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Bellnn, Mo. 
Ditlmore.freimuth Corp., 2517 E. NorwIch St, Milwaukee, Wlsc. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
EMR Div., Box 223, Princaton, N. J. 
EI.flad Mfg. Co., 4300 N. California, Chicago, III. 
Electro-Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co., Inc., 854 W. Front street, Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Electrocom IndS., I10S N. IronWllod Dr., South Bend, Ind. 
Electronic Coils Inc., 33 lyman St., Spring/ield, Mass. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Ferranti Ltd., Hollinwood, lancs., Eng. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fugle·Miller labS., Inc., 13D Market St., Kenilworth, N. J. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, CalH. 
Generallnstrumenl Corp.;F. W. Sickles Dlv., 165 Front st., Chicopee, Mass. 
General Radio Company, 3GO Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Gorman Machine Corp., 480 S. Main St., Randolph, Mass. 
Goslin Bec. & Mfg. Co., 2921 W. Olive St., 8orbank, CalK, 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, ant. Can. 
Harder, D. C. Co., Inc., 2580 K St., San Diego, Calif. 
Inductor Engrg., Inc., 117 Schley AYe., lewes, Del. 
J B E1ctm. Transformers Inc., 2310 Armitage Ave., Chicago, III. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, are. 
PCA Electronlts, Inc., 16799 Schoenbern St.,. Sepulveda, Cain. 
Pacific Assemblers Co., Inc., 45G Campus Dr. #524, Newport Beach, Cal. 
Polyphase Instr. Co., 126 E. Fourth st., Bridgeport, Pa. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronits, Inc., Main Une Dr., Westfield, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Pulse Enginaenng, Inc., 560 Robert Ave., Santa Clara, Calif. 
Raytheon Co., Microwave & Power Tube Dlv., 141 Spring St., lllington, Mass. 
Redman Elctrns. Corp., Box 72, Thompsonville, Conn. 
Renco Efctm~ Inc., 24{).1 Old country Rd., Hicksville, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boslnn, Mass. 
SNC Mfg. Co., Inc., Box 470, OstIkosh, Wisc. 
Sartron, Inc., 114 N. Main St, Newberg, Ore. 
Shigalo Industries, Inc., 350 fifth Ave., New York, N. Y. 
Skyway Magnetlts, 637 Is~ Ave., Inglewood, Calif. 
Smallwood,.S. G, Ltd., 391-397 King st, E. Kitchener, Ont., Can. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Standard Winding Co., 44-62 Johnes st, Newbulgh, N. Y. 
Stanford Applied Engineering, 340 Martin AYe., Santa Clara, Cain. 
Superior Continental Corp., Box 489, Hickory, N. C. 
TDC Div., P.O. Box 365, littleton, Mass. 
10K Electronics Co., ltd., 101·62 Chome Uchi-kanda, Chlyod .. ku, Tokyo, Japan 
TRW Electronics, 1I0G Glendon Ave., los Angeles, Calif. 
Tele Coil Co., Inc., 2733 SatInrIers St., Camden, N. J. 
Topper Mfg. Co., Inc.,S89.Northem Blvd., Greal Neck, N. Y. 
Torelco Inc., Box 108, 51 Smltft St., iI'Iington, N. 1. 
Toroidal Components Co., 1374 E.WJilnut st, Pasadana, Cam. 
Torwlco Electronics, Inc., Ria. 70, Lakewood, N. J. 
Transformer Technicians, Inc., 4447 W. Armttage Ave., Chloago, III. 
Triad Distributor Dlv., 305 N: Brian! St., Huntlnrron,lnd. 
Universal Toroia CoR Winding, Inc., 1190 Grove St., Irvington, N. J. 
Ulrad Corp., 30S N. Brian! St, Huntington,.lnd. 
Varo General, Garland Benk Bldg., Garland, Te~ 
Wells Elctrns. Inc., 1701 S. Main St, SoJl1h Bend, Ind. 
Western Transformer Co., P.O. Box 945, Tijeras, N. Mex. 
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Weslnn-Magnetics, 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc. Box 698, Austin, Tex. 
Wintron Co., Inc., 9759 Rush St, S. EI Monte,.Calif. 
Y. T. & T. Corp., Box 3(J6, Roslyn Hgis., N. Y. 

COILS, TRANSDUCER 
American Trans-Coil Carp •• 124-06 101st Ave., Rlcbmond HUI, N. Y. 
Control Electronics Co. Inc., 153 Florida st, Farmingdale, N. Y. 
Coto.coll Co., Inc., 51 PavOlon Ave., Providence, R. I. 
~ale Eleclronfc~ Sioux OIv."Box 180, YllIkton, S. O. . 
Nytronfes of Canada ltd., 68 Wall st., Trenlnn, Ont, Call. 
Tomel,lnc., 13402 SIUth 7t Highway, Grandview, Mo. 
United Transformer Co. 150 Varh:k st, New fon, N. Y. 
Waldom Electronlts, Inc., 4633 West 53rd St, Cblcaro, III. 
Zaring Inds., lac., Box 477, Carmel, Ind. 
Aetna E1ctrns. Corp., Readlnrron Rd., N. Branch, N. J. 
Mec lanSing, 15I),S. Manchester Ave., Anaheim, Calif. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Blcron Elctrns. Co., Barlow St., Canaan, Conn. 
Bourns, Inc., Box 1398, Romoland, Calif_ 
C-E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Data MagnetiCS Corp., 5441 West 104th St., los Angeles, Calif. 
Dittmore.frelmuth Corp., 2517 E. Norwich st., MRwaukee, Wisc. 
Endicott Coil Co., Inc., 24 Charlotte St., Binghamton, N. Y. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
AowTechnology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Hammond Mfg. Co. lid., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Jerome EJectrlc Corp., 391 lakeside Ave., Orange, N. J. 
Ufe Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, are . 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Spatron, Inc., ms. Raymond Ave., Alhambra, Calif. 
Tele Coil Co., Inc:, 2733 Saunders St., tamden, N. J. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Tr'Dex Co" 2146 E. Main St., Visalia, Calif. 
Universal Toroia Coil Winding, Inc., 1190 Grove St., Irvington, N. J. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. TRANSFORMER 
ABC Products, 6405 Cambridge st, Minneapolis, Minn. 
American Trans.coil Corp., 124-06 10lst Ave., Richmond Hill, N. Y. 
Basler E1ecltic Co., Box 269, Highland, III. 
Bulon Watch Co., Inc., Elclm. Dir., Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. 
Computer Compo Inc., 88.JJ6 Vaa Wyck Expwy., lamaica, N. Y. 
Dale Electronle& Inc., Box 609, Columbus, Nebr. 
Del Electronics Corp., 250 E. Sandford Blyd., Mt Yernon, N. Y. 
Oetevan Electronics Corp" 270 Quaker Rd., East Aurora, N. Y. 
Genisco Tecbnology Corp., Components/Genistron Di", 18435 Susana Rd .• 

Complnn, CaUf. ......... .. . .. .. .. . .. .. .. .. . .. .. .. • p 1290 
H & H Toroidal Winding Co., 1410 Cbardon Rd., Euclid, Obio ... p 735 
KGS Elctrns., 2029 N. lincoln Ave., Pasadena, CaIH. ......... p 2860 
Kidde, Waller & Co., Inc., 675 Main St., Belleville, N. J. 
Knox Electronic~ Inc., P.O. Box 6184, leawood, Kans. 
Microtran Co., Inc., 145 E. Mineola Ave:, Valley Stream, N. f. 
Nytronlcs of Canada Ltd., 68 Wall St. Trenton, Ont, Can. 
Pescbellnstrs., fnc., Cape Carat Ind. Park, Box 841, Cape Coral, Fta. 

p 2878 
Piconlcs tnc., 220 Boston Rd., No. Billerica, Mast .....•.•.•. p 742 
RFl Components Div., Powerville Rd., Boonton, N. J. 
Sond State Eldrn. Corp., 15321 Rayen St .. Sepulveda, Cal. 
United Transformer Co .. 150 Varick St., New fori!, N. Y. p 752,1318 
V'Jlglnla Electronics Co., Inc., 2908 Teleslar Ct., Falls Cburcb, Va. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Bourns, Inc., 80x 1398, Romoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Dana Electric Co., Main St., Winsted, Conn. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Ditlmore.freimuth Corp., 2517 E. Norwich St., MUwaukee, Wisc. 
Electrical Windings, Inc., 2015 N. Kalmar Ave., Chicago, III. 
Electro-Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Ferranti Ltd., Hollinwood, lancs., Eng. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Fugle·Miller labs., Inc., 130 Market St., Kenilworth, N. J. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Kessler, Frank Co., Inc., 41-45 47th St., long Island City, N. Y. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Mystic Transformers, Inc., 114 Wesist., Wilminrron, Mass. 
New York Coil Co., 40-48 Second Ave., Phoenixville, fa. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport BeaCh, Cal. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Pica Elctrn •. , Inc., 316 W. First St., Mt. Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Electronics, Inc., I Di Tomas Ct., Amityville, N. Y. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Rae Co., Inc., 3725 East 13th St., Indianapolis, Ind. 
Renco Hctrns. InC., 24{).1 Old Country Rd., Hicksville, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Shigoto Industries, Inc., 350 fifth Ave., New York, N. Y. 
Y. T. & T. Corp., Box 306, Roslyn Hgis., N. Y. 

COILS. TV, ALL TYPES 
Allen AYionics Inc., 255 East 2nd st, Miaeela, N. Y. 
American Trans.coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. 
Amperex Elclm. Corp., Component DIY., 35 Holfman Ave., Hauppauge, N. Y. 
Automatic Coil Co., 76 E. 2Jld st. Mineola, N. f. 
Dale Electronics, Sioux DIY., Box 180, yankton,S. O. 
Douglas Randal!, Inc., 6 Pawoatuck AYe., Westedy, R. I. 
Kidde, WaHer & Co., Inc., 675 Main St, Belleville, N. J. 
MUler,l. W., Co., 5911 South Main St, las Angeles, Cal. p 738 

Nippon Elec. New Yon Inc., 200 Park AYe., New Yerk, N. Y. 
lIytronlcs of Canada Ltd., 88 Wall St., Treuton, Ont, Can. 
RFl Components DIv., Powerville Rd., Boouton, N. I. 
stanwyck Winding DiY., 137 Walsh Ave., Newburgh, N. Y. ..... p 743 
Syntronic 'nstiuments, Inc., Il11llndUSlrial Rd.; Addison, III. ... p 1207 
United Transtoriner Co., 150 Varick st, Haw York, N. Y. 
Vati·L Co. Inc., 207 Greenwtch Ave., stamford, Conn. 
Ace Coil & Electronics Corp., 91Mlncoln Hwy., Metuchen, N. J. 
Beebe Instruments Inc., Box 137. N. White Plains, N. Y. 
BeHronics Corp., .344 W. Interstate Rd., Addison, III. 
C B C Industries Inc., 2601 N. Howard st., Philadelphia, Pa. 
Clippard Instr. Inc., 7350·90 Colerain Rd., Cincinnati, Ohio 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Diamond Coils, Inc., 540 39th St., Union City, N. J. 
Di@mond IndS., Inc., 540 39th St., Union City, N. J. 
Dlttmore-Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wbc. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Fugle·Mlller labs., Inc., 130 Market St., Kenilworth, N. J. 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
General Instrument of Canada ltd., 151 Weber St., S. Waterloo, ant., Can. 
Generallnst. Corp., Automatic Mfg., 65 Gouverneur St., Newark, N. J. 
General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Hydro Molding Co., Inc., Pljlttsburgh, N. Y. 
Morey Corp., 2659 Wisconsll! Ave., Downers Grove, III. 
Otis Radio & Elec. Corp., 222 AYe. E, Hawarden, Iowa 
Renco Efctrns. Inc., 240·1 Old Country Rd., HicksYille, N. Y. 
Rollan Electric Co., 8233 S. Princeton Ave., Chicago, III. 
Smallwood, S. G., Ltd., 391-397 Kin~ St., E., Kitchener, ant., Can. 
Standard Winding Co., 44-62 Johnes SI" Newburgh, N. Y. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Tele Coil Co., Inc., 2733 Saunders 51., Camden, N. J. 
Warsaw Coil Co" Box 389, Warsaw, Ind. 
Whitewater ElectroniCS, Inc., 136 W. Main St., Whitewater, Wisc. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 
Y. T. & T. Corp., Box 306, Roslyn Hgis., N. Y. 

COILS. VARIABLE 
Allen Avionics Inc., 255 East 2nd St., Mineola, N.f. 
American Trans.coil Corp., 124-06 101st Ave., Ric~mond Hili, N. f. 
Automatic Coil Co., 76 E. 2nd St., Mineola, N. Y. . • . . . . . .•. p 720,722 
Bulon Watcb Co., Inc., Elclrn. Div., Freq. Control Products, 

61-20 Woodside Ave., Woodside, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St., Mineola, N. Y. • . • p 724,725 
Computer Compo Inc., 88-06 Van WyckExpwy., Jamaica, N. f. 
Contemporary Electronlts, 4838 West 35th· st., Minneapolis, Minn. 
~ale Electronics, Sioux DIY., Box 180, Yankton, S. D. ...... p 731,732 
~ale Electronics Inc., Box 600, Columbus, Nebr. 
Data Delay Oavices, 253 Crooks AYe., Clifton, N. J. . ..••.•• ,. p 1158 
Deleyan Electronle&.Corp., 210 Quaker Rd., East Aanlra, N. Y. .• . p 734 
Oynograpblc Elclrn. Corp., 51 Bloomingdale Rd., H!cksvRle,N. Y. p 1661 
Freed Transformer Co., Inc., 1195 Welrtield St., Brooklyn, N. Y. 
/FO Electronics Co., 1484 62nd St, Brooklyn, N. Y. 
labnson, E. f., Co., 1923 IOtb Ave., S.W., Waseca, Minn. . ;.... p 2909 
Kappa Networks fnc., 185 Roosavelt Ave., Carteret, N. J. 
LTV Electrosystems, Inc., 1320 flaxmlll Rd., Huntington, Ind. 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. f. 
Millen, James, Mfg. Co. Inc.; 150 Exchange St, Malden, Mass. 
Miller, J. W., Co., 5917 South Main St, los Angeles, Cal. 
North Hills Eleclronles Inc., Alexander PI. Glen Cove, H. Y. ..•. -p 739 
Nytranics, Inc., Essex Eletrns. DiY., 558 Springfield Ave., Berkeley Hgis., N. J. 

p 741 
Nytrooics of Canada lid., 68 Wall St., Trenton, Ont., Can. 
Plconics Inc., 220 Boston Rd., No. Billerica, Mass. .....•.... p 742 
RFl Components Diy., Po.erville Rd., Boonton, N. I. .• ...... p 1473 
San Fernando Electric Mfg. Co., 1501 first st., San Fernando, Cal. 
Sangamo Electric Co., p.o. Box 128, Pickens, S. C. .... . . . . . . . p 692 
Stanwyck Winding DiY., 137 Walsb Ave., Newburgh, N. Y. ..... p 743 
UnHed Transformer Co., 150 Varlck st., New York, N. Y. 

p 752,1318,2900 
Vanguard Electronics Diy., 930 W. Hyde Pl Blvd., Inglewood, Cal. 

p 750,751 
Var.l Co. Inc., 201 Greenwlch.A"., Stamford, Conn. ......... p 1714 
A. C. Electronics Co., 11766 W. Pico Blyd., los Angeles, Calif. 
Aetna Elctrns. Corp., Readington Rd., N. Branch, N. J. 
Aladdin Electronics, 701 Murfreesboro Rd., Nasbville, Tenn. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Blcron Elclms. Co., Barlow St., Canaan, Conn. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Clippard Instr. Inc., 7350·90 Colerain Rd., CinCinnati, Ohio 
Delta Coils, 4312 Main St., Pbiladelphia, Pa. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Diamond COils, Inc., 540 39th St., Union City, N. J. 
Diamond Inds., Inc., 540 39th st., Union City, N. J. 
Dietz Design Inc., lOG Electronics Pkwy., Belton, Mo. 
Dlttmore.freimuth Corp., 2517 E. Norwich st., Milwaukee, Wisc. 
EI.flad Mfg. Co., 4300 N. Calnornia, Chicago, ilL 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electro-Winders Co., Inc;, 854 W. front Street, Covina, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Forest EI.c. Co., 1001 North 25th AYe., Melrose Park, III. 
Fugle-Miller labs., Inc., 130 Market St., Kenilworth, N. J .. 
General Coil ProdS. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
General Instrument Corp., F. W. Sickles Div., 165 Front St" Chicopee, Mass. 
Generel Radio Company, 3D0 Baker Ave., W. Concord, Mass. 
Henry & Thomas, ltd., Yeo St., london E. 3, England 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Hational Coil Co., Bo~ 1040, DQuglas, Ariz. 
Otis Radio & Elec. Corp., 222 Ave. E, Hawarden, Iowa 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Renco Efctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Smallwood, S. G., lid., 391-397 King St.. E., Kitchener, Ont., Can. 
stanford Applied Engineer[ng, 340 Martin Ave., Santa Clara, Calif. '\ 
Subminiature Instrs. Corp., 3236 Kansas Ave.i Riverside, Calif. 
SuperexElectronics Corp., 4·6 Radford Place, Yonkers, N. Y. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Vari·Ohm Electronics, Inc., 65 Brlghtside Ave., E. Nort~port, N. Y. 

.Yoltronlcs, Inc., 7746 W. Addl!on St., Chicago, fII. 
Warsaw CoD Co., Box 389, Warsaw, Ind. 



Wells Elctrns. Inc., 1701 S. Main St., South Bend, Ind. 
Whitewater Electronics, Inc., 136 W. Main St, Whitewater, Wisc. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. VIDICON ALIGNMENT 
American Trans·Coil Corp., 124-116 101st Ave., Richmond Hill, N. Y. 
Cleveland Eletrns., Inc., 2000 Highland Rd., Twinsburg, Ohio P 726, 7'11 
Syntronlc Insfrumentl, Inc., 100 Industrial Rd., Addison, III. ... P 1207 
Celco, 70 Constantine Dr., Mahwah, N. J. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. VOICE 
AUC Praducts, 6405 Cambridge St, Minneapoli~ Minn. 
American Trans-Coil Corp., 124-116 10tst Ave., Richmond Hill, N. Y. 
Automatic Coil Co., 76 t 2nd St., Mineola, N. Y. ........... P 720 
W,ldom Eleetronics, Inc., 44133 West 53n! St., Chicago, III •. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Avionics, Inc., 1915 Bendix Or., South Bend, Ind. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Dana Electric Co., Main St., Winsted, Conn. 
Delta Coils,4312 Main St., Philadelphia, Pa. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
R-Columbia Products Co., Inc., 2008 St. Johns Ave., Highland Park, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Tele Coil Co., Inc., 2733 Saunders St, Camden, N. J. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

COILS. WATER-SEE WATER COILS. TUBE 
COOLING 

COINCIDENCE ANAL YIERS-SEE 
ANAL YIERS. COINCIDENCE 

COLD·CATHODE READOUT TUBES-SEE 
TUBES. READOUT 

COLD TRAPS 
Aero Vac Corp., Box 448, Troy, N. Y. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Baron·Blakeslee, Inc., 1620 S, laramie Ave., ChicaRo, III. 
Bendix Corp., Vacuum Div., 1775 Mt. Read Blvd., Rochester, N. Y. 
Denton Vacuum, Inc., Cherry HiIIlndl. Ctr., Cherry Hill, N. J. 
Edwards High Vamm (Can.,) ltd., 430 S. Service Rd.,W., Oakville, Ont., Can. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Granville·Phillips Co., Box 1290, Boulder, Colo. 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
National Coil Co., Box 1040, Douglas, Ariz. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
T·M Vacuum Products, Warrington & Rowland, Riverton, N. J. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
Vactronic lab. Equip., Inc., 21 Monmouth Ct., E. Northport, N. Y. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 

COLLARS 
s'E.C.S., Inc, 19-5838111 St, Long Island City, N. Y. .,....... p 1234 
Sterling Insll., 76 t Second St., Mineola, N. Y. ........ ... P 1767 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Dynamic Gear Co., Inc., 4571 N.W. 8th Ave., Ft. lauderdale, Fla. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Franklin Fibre·lami!ex Corp., 901·905 East 13th St., Wilmington, Del. 
Naugler Engineering, Inc., Off Dunham Rd., Beverly, Mass. 
Norton Co., Vamm Equip. Div., 160 Charlemont St., Newton, Mass. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Sloan Instruments Corp., 535 E. Montecito St., Santa Barbara, Calif. 
Stop COmponents Inc., 100 Commercial St., Freeport, N. Y. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 

COLLIMATORS. INFRARED 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Bausch-and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
TE Co., 515 E. Montecito St., Santa Barbara, CaIW. 
Tinsley labs, Inc., 2448 6th St., Berkeley, Calif. 

COLLIMATORS. OPTICAL 
American Instr. Co., Inc., 8030 Georgia Ave., Silm Spring, Md. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Buckbee·Mears Co., 245 East 6th St., St. Paul, Minn. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Electro-Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
General laser Corp., 8 Erie Dr., Natick, Mass. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Gurley, W. & l. E., 514 Fulton St., Troy, N. Y. 
H H Controls Co., Inc., 16 Frost St., Arlington, Mass. 
Heitz, Karl, Inc., 979 Third Aye., New York, N. Y. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calrt. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
K,uffel & Esser Co., Adams & Third Sts., Hoboken, N. J. 
Korad Dept., Eletrns. Div., 2520 Colorado Ave., Santa Monica, Calif. 
Maurer, J. A., Inc., 37·01 31st St., Long Island City, N. Y. 

Nationallnstr. labs., Inc., 12300 Park lawn Dr., Rockville, Md. 
Nikon, Inc., Inslr. Div., 623 Stewart Ave" Garden City, N. J. 
OptiCS for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wisc. 
Opto·Metric Tools, Inc., 304 Hudson St., New York, N. Y. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Razdow Labs., Inc., 377 Fifth St, Newark, N. J. 
Schoeffel Instrument Corp., 24 Booker St.. Westwood, N. J. 
Spectra·Physics, Inc., 1250 W. Middlefield Rd., Mt. View, Calif. 
TE Co., 515 E. Montecito St., Santa Barbara, Calif. 
Thermal American Fused Quartz Co" 

Rle. 202 & Change Bridge Rd., Montville, N. J. 
Tinsley labs, Inc., 2448 6th St., Berkeley, Calif. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

COLORIMETERS 
American Instr. Co., Inc., 8030 Georgia Ave., Si~er Spring, Md. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Honeywell Test Instruments Diy., Box 5227, Denm, Colo. 
Bausch and lomb Inc., 87969 Bausch St., Rochester. N. Y. 
Beckman, Clinicallnstrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Canal Industrial Corp., 5635 Fisher la., Rockville, Md. 
Central Dynamics, ltd .• 147 Hymus Blvd., Pte. Claire. Que" Canada 
Cintra Physics International Co., 440 logue Ave., Mt. View, Calif. 
Coleman Instruments, 42 Madison St., Maywood, III. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Fisher Scientific Co., 711 Forbes Ave., Pittsburgh, Pa. 
H H Controls Co., Inc., 16 Frost St., Arlington, Mass. 
Hallikainen Instrs., 750 National Ct., Richmond, Calif. 
Heitz, Karl, inc., 979 Third Ave., New York, N. Y. 
Kollmorgen Color Sys., 67 Mechanic St., Attleboro, Mass. 
Leklra labs., Inc" 129-07 18th Ave" College Point, N. Y. 
Magnuson Engineers, Inc., 1010 Timothy Dr., San Jose, Calif. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia. Pa. 
Photovolt Corp .• 1115 Broadway, New York, N. Y. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

CO (LOR TV EQUIPMENT-SEE CAMERAS. TV 
COLORI: MONITORS. VIDEO: 

RECORDERS. VIDEO TAPE 

COMBINERS. DIVERSITY. POST DETECTION 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. P 1411 

COMBUSTION INDICATORS-SEE FIRE 
DETECTION & FIGHTING EQUIPMENT 

COMM. SYSTEMS. BROADCAST 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Nippon Ele~ New York Inc., 200 Park Ave., New York, N. Y. 
RHG Electronics Lab I,c., 94 Milbar Blvd., Farmingdale, N. Y. 

Ampex Corp., 401 Broadway, Redwood City, Calif. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
CCA Electronics Corp .• 716 Jersey Ave., Gloucester. N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Defense Eictms., Inc., Rockville, Md. 

p 1696,1697 

Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
International Ground Systems Div., 11101 Sunset Hills Rd .. Reston, Va. 
Kalart Co., Inc., Hultenius St., Plainville, Conn. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Calif. 
Lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Metrotek Electronics, Inc., 7900 Pendleton Pike. Indianapolis. Ind. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
National Radio Co" Inc., 37 Washington St., Melrose, Mass. 
Ouindar Electronics Inc., 60 Fadem Rd., Springlield, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden. N. J. 
Raytheon Co., Comm. & Data Proc. Oper., 
Regency Elctrns., Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Rodeleo. 356A Commack Rd., Deer Park. N. Y. 
Round Hill Assoc., Inc., 325 Hudson St., New York, N. Y. 
Systems Engineering Ltd., Grouse Creek. Utah 
Tape·Athon Corp., 523 S. Hindry Ave., Inglewood, Calif. 
Technical Material Corp., Box 142, Mamaroneck. N. Y. 
Telefunken Sales Corp., SoutW St., Garden City, N. Y. 
Tenatronics, Ltd., 3001 Chester Ave., Cleveland, Ohio 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Visual Eletns. labs, 40 N. Daisy Ave., Pasadena, Cal. 

COMM. SYSTEMS. CARRIER CURRENT 
AUC Products, 6405 Cambridge St., Minneapolis, MiAn. 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elctms. of America Inc., 500/506 S.t 24th St., Ft. lauderdale, Fla. 
RFL Industrie~ Communications Div., Powerville Rd., Boonto~ N. J. 

p 2791 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Anritsu flec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Electronics Dev. Gorp., 1533 Monrovia Ave., Newport Beach, Cal. 
Fasco Inds., Inc., Augusta at North Union Sts., Rochester. N. Y. 
Femco, Inc., Box F. Irwin. Pa. 
General Electric Co., Mountain View Rd., Lynchburg, Va. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITT Telecomm., Transmission Dept., 2912 Wake Forest Rd., Raleigh, N. C. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
Loral Elctm. Sys., 825 Bronx River Ave., Btonx, N. Y. 
Lynch Communication Systems, 695 Bryant St., San Francisco. Calif. 
Microwave Assocs., Inc., Northwest ind, Park, Burlington, Mass. 
Moore Assocs. Oiv., 815 American St., San Carlos, Calif. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 

COMM. SYSTEMS. DATA 

Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Taffet Electronics, Inc., 27·01 Brooklyn·Queens Expwy., W., Woodside, N. Y. 
TalkAPhone Co., 5013 No. Kedzie Ave., Chicago, III. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 

COMM. SYSTEMS. DATA 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Astrodata, Inc., 240 E. Palais Rd., Anaheim. Cain. .......... P 764 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Cain. P 1654 
Bramco Controls Div., ledex Inc., College & South, Piqua, Ohio 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Collins Radio Co., Newport Beach, Calif. 
Control Logic, Inc., 3 Strathmore Rd., Natic~ Mass. 
Datat.on, Inc., 1562 Reynolds St. Santa Ana. Calif. ..... ,.... p 775 
Dynamics Instrumentation, 5B3 Monterey Pass Rd., Monterey Pit, Cal. 

Iso·Switch Corp., 21155 Randolph St., Costa Mesa. Calif. 
logic Science, Inc., Box 10096, S2n Diego, Calif. 
Nippon Elec. New York Inc., 200 Park Ave., New Yor~ N. Y. 
North Electric Co., Electronetics Div., 553 S. Market St., Galion. Ohio 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, P •• 
RFllndustries, Communications Div., Powerville Rd., Boonton, N. J. 

P 525 

P 2791 
RHG Electronics lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 

. P 1696. 1697 
Sangamo Electr~ Co., P.O. Box 128, Pickens, S. C. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo. Cal. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y •..... 
Towson labs Inc., 1400 Taylor Ave., Baltimore, Md •......... 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Ra. 
A,O.l.P., 23 PI. 'Jeanne d'Arc, Paris, France 
Action Systems Co., 34 Cambridge St., Meriden. Conn. 
Advanced Comm Inc .• 9257 Independence Ave .• Chatsworth, Calif. 
Aeroscience Elctrns., Inc., Box 29765, Atlanta, Ga. 

P 801 
P 757 
P 807 

American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Anritsu Elee. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen. N. J. 
Applied Peripheral Sys., Inc .• 7120 Harwin, Houston, Tex. 
Autocon Industries, Inc., 995 University. st. Paul, Minn. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Biocom Inc., 5883 Blackwelder St, Culver City, Calif. 
Bolt Beranek & Newman, Inc., 2126 S. lyon St., Santa Ana, Calif. 
Brown Engrg. Co., Inc., Research Park, HuntsVille, Ala. 
Canoga Electronics Corp" 8966 Comanche, Chatsworth, Calif. 
Clary Corp., 320 W. Clary Ave .• San Gabriel, Calif. 
Codamite, 1747KI W. Lincoln Ave .. Anaheim, Calif. 
Codex Corp., 222 Arsenal St., Watertown, Mass. 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co., Dallas, Texas 
Colorado Instruments, Inc., 1 Park St., Broomfield, Colo. 
Communitype Corp., 767 Firth Ave .. New York. N, Y 
Computronies Engrg. 4949 Hollywood Blvd" los AnRelel. Calif. 
Conductron Corp., 2600 North 3rd St., St Charles. Mo. 
Connecticut Technical Corp., 3000 Main St, Harlio.d, Conn. 
Continental Data Systems, Inc .• 19 W. Fourth St, Daylon. OhIO 
Cubic Corp., 9233 Balboa Ave., San -Diego. Calif. 
Data·Control Systems, Inc., E. Uberty St., Danbury, Conn. 
Oemex, Inc., 2130 Jefferson, Kansas City, Mo. 
Digi,Data Corporation, 4315 Baltimore Ave .• Bladensburg: Md. 
Digiac Corp., Ames Ct, Plainview, N. Y. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Digitronics Corp., I Albertson Ave., Albertson, N. Y. 
EMR Div., Box 223, Princeton, N. J. 
Electrac. Inc .• 1614 Orangethorpe Way, Anaheim, Calif. 
Electro·Sciences Oiv., Sanders Assocs .. Inc .. 8700 Main St .. Buffalo. N. Y. 
Electronic Comms., Inc., 1501 72nd St, N., St. Petersburg, Fla. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
Femeo, Inc., Box F, Irwin. Pa. 
Ferranti ltd., Hollinwood, Lancs., Eng. 
Fisher·Akin Co" P.O. Box 698, Manhaltan Beach, Calif. 
Frederick Elctrns. Corp., Hayward Rd., Frederick, Md. 
Friden Inc., 2350 Washington Ave., San leandro, Calif. 
General Electric Co., Mountain View Rd., lynchburg, Va. 
General Elec. Co., 4000 N. W. 39th Expwy., Oklahoma City, Okla. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Generallnstr., Systematics, 13040 S. Cerise Ave .• Hawthorne, Cal. 
Geospace Elctrns. Oiv., 1 Fairchild Ave., Plainview, N. Y. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto. Calif. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Wellesley Hills,.Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
I.R.A. Systems Inc., 332 Second Ave., Waltham, Mass. 
Instrumentation Technology Corp., 18811 Napa St .. Northridge. Calif. 
International Communications Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Calif. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas. Tex. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lenkurt Electric Co., Inc., 1105 County Rd., San Carlos. Calif. 
leupold & Stevens Instrs" Inc., P.O. Box 25347. Portiand, Ore. 
Loral Elctrn. Sys., B25 Bronx River Ave., Bronx. N. Y. 
Lynch Communication Systems, 695 Bryant St.. San Francisco. Calif. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Meterology Research, Inc., 464 W. Woodbury Rd .• Altadena, Calif. 
Microwave Assocs" Inc., Northwest Ind. Park, Burlington, Mass. 
Miles Reproducer Co., Inc., 598 Broadway. New York, N. Y. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, fla. 
Moore Assocs. Oiv., 815 American St, San Carlos. Calif. 
Navcor Inc., Valley Forge Ind. Pk .. Norr;stown, Pa. 
North Electric Co., 553 S. Market St.. Gaiion, Ohio 
Omnitec Inc., Sub. Nytronies, Inc., 903 N. Second St, Phoenix, Ariz. 
Pioneer Elec. & Res. Corp. 743 Circle A"., forest Pk., III. 
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COMM. SYSTEMS. DATAICont'dl 
QuindarElectronics Inc., 60 Fadem Rd., Springfield, N. J. 
Radio Communication Co., 1020 E. Land PI., Milwaukee, Wlsc. 
RCA, Oofense Elttm. Prods., Mame Hwy., Morristown, N. J. 
Radio Corp. of America, Technital Prods. Service Dept, 

Cherry Hill Offices, Camden, N. J. 
Raytheon Co., Comm. & Data Proc. Oper., 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rixon Electronics, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
Rochester Instr. Systems, Inc., 275 N, Union st., Rochester, N. Y. 
Sanders Assoes., Inc., Data & Display Dept; Daniel Webster Hwy., S., 

Nashua, N. H: 
Satum Electronits Corp., 31UBenton st, Garland, Tex. 
~onex Inc., 20 East Herman St., Phiiadelphia,Pa. 
Sylvania Electric Prod., Inc., Elclrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Tele·Dynamics, 5000· Parkside Ave., Philadelphia, Pa. 
Teledyne Telemetry Co., !!ox 341, Princeton, N. J. 
Teletype Corp., 5555 ,t.uhy Ave., Skokie, Ill. 
Texas Instruments Inc., Industrial PrOds. Div., Box 66027, Houston, Tex. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Utility Communication Systems, Inc., !!ox 188, Essington, Pa. 
Vega Elctms. Corp., 2115 De la Cruz Blvd., Santa Clara, Calif. 
Video Research Corp., 761 N. Washington St,Rockville, Md. 
Visual Elctms. Corp., 356 West 40th St., New York, N. Y. 
Weltronic Co., 19500 W. Eight Mile Rd., Soulhfield, Mich. 
Western Telemallc, Inc., 5507 Peck Rd., Arcadia, Calif. 
Rixon ElectroniCS, Inc., 2120lndustri~ Pkwy., Silver Spring, Md. 

COMM. SYSTEMS. F·M 
Aerospace Research Inc., 130 LincolnSt, Boston, Mass. ..... p 1647 
Dynamics Instrumentation, 513 Monterey Pass Rd., Monterey Pt. Cal. 
Geniseo Technology Corp., Components/Genistron Om., 18435 Susana Rd., 

Compton, CaIH. ................................... p 1290 
Motorola Comm. & Elclms., Inc., 4501 N. Aupila Blvd., Chicago, III. 
Nippon Elec. New Yarklnc., 200 Park Ave. New York, N. Y. 
Phllco/Ford Corp., C & Tioga sts., Philadelphia, Pa. 
RKG Eleclronics Lab tec, 94. Milbar Blvd., Farmingdale, N. Y. 

p 1696,1697 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Anrilsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Astro Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
BF Eleclronics, 415 S. Nardo, Solana Beach, Calif. 
Bendix Corp., Comms. Dlv., E. Joppa Rd., Towson, Md. 
CCA Electronics Corp., 716 Jersey Ave" Gloucester, N: J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cardion Communications, Long Island Expressway, Woodbury, N. Y. 
Communication Bectronlcs, 6006 Executive Blvd., Rockvllle, Md. 
Communications Co., Inc., Box 520, Coral Gables, Fla. 
Con~ Corp., 9020 Balboa Ave., San Diego, Calif. 
Dal.·Control Syslems, Inc., E. Liberty St., Danbury, Conn. 
Defenso Elclms., Inc., Rockville, Md. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
EMR 01 •. , Box 223, Princeton, N. J. 
Electronic Comms., Inc., 1501 7200 St., N., St Petersburg, Ra. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newporl BeaCh, Cal. 
FRl Inc., 1890 Embarcadero Ave., Palo Alto, Calif. 
Farinon Electric, 935 Washington st., San Cartos, Calif. 
General Electric Co., Mountain View Rd., lynchburg, Va. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hammarlund Mfg. Co., 73·88 Hammarlund Or., Mars Hill, N. C. 
Hathaway Pacific Corp., 4Q<i Fabian Way, Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp.,Centinela Ave. & Teale st,Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Industrial Electronelics Corp., 1363 S. Patrick Dr., Satellite Beach, Fla. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt View, Calif. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
len kurt Electric Co., Inc., 1l0S Counly Rd., San Carlos, Calit 
loral Eletrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Par~ Burlington, Mass. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Oklahoma Aerolronics, Inc., 632 Pennsylvania Ave., Hartshorne, Okla. 
Pearce.simpson, Inc., Box 800, Biscayne Annex, Miami, Fla. 
Plessey, Inc., 170 Finn .Ct, Farmingdale, N. Y. 
Quindar Electronics In~, 60 Fadem Rd., Springfield, N. 1 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Radio Engineering Labs., 29·01 Borden Ave., long Island City, N. Y. 
Raytheon Co., Comm. & Data Proc. Oper., 
Reach Eleclronics, Inc., Box.308, lexington, Nebr. 
Resdel Engineering Corp" Box 24000; Pasadena, Carrt. 
Rodelco, 356A Commack lid" Deer Park. N. Y. 
Secode Electronics, 908 Dragon st., Dallas, Tex. 
Sonax Inc., 20 £astHerman St., Philadelphia, Pa. 
Sylvania Electric Prod., Inc., Eletrn. Sys., 40. Sylvan Rd., Waltham, Mass. 
Tape.Athon Corp., 523 S. Hindry Ave., Inglewood, Calif. 
Tele.flynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Thomson Elec; Co., Inc., 50 Rnckefeller Plaza, New York, N. Y. 
Trutone Elctrns., Inc., 14660 Raymer St., Van Nuys, Calif. 
Unimetrics, Inc., 39 Werman Ct., Plainview, N. Y. 
Video Research Corp., 761 N. Washington St, Rockville, Md. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 

, WABCO • Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Weilermann Electronits, 4549 Norlh 38thSt., Milwaukee, Wise. 

COMM. SYSTEMS. FACSIMILE 
Nippon Elec;lIew York Inc.. 200 Park AYe., New York, N. Y. 
Pbilco/Ford Corp. C & Tioga Sts. PhHadelpbla, Pa. 
A.R.F. Products, inc., Gardner Rd., Raton, N. M. 
Alden EJctrn. & Impulslj,Recording Equip., Westboro, Mass. 
Cardion EIctrns., L Lupwy., WoodblHY, N. Y. 
Concord Electronics Corp., 1935 Armacosl Ave., los Angeles, Calif. 
Defense.Elctnls..lnc., Rockville, Md. 
Electronic tomms., In~, 150) 72nd St., N., st. Petetsburg, Ra. 
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Frederick Elctrns. Corp., ijayward Rd., Frederick, Md. 
Goodyear Aerospace Corp., 1210 Massi/ion Rd .. Akron. Ohio 
International Scanat.ron Systems Corp., 1623 straight Path, Wyandanch, N. Y. 
lenkurt Electric Co., Inc.,.1l05County R.d. San Carlos, Calif. 
Maxson Electronics Div., Sunrise Hwy.,1lreat River, N. Y. 
Muirhead Instrs., In~, 1l0l Brislol Rd., Mountainside, it .. J. 
Raytheon Co., Comm. & Dala Proc. Oper., 
Rixon Electronics, Inc., 2120 Induslrial Pkwy" Silver Spring, Md. 
Technical Mater~1 Corp., Box 142,. Mamaroneck, N. Y. 
Telaulograph Corp., 8700 Bellanca Ave., Los An~les, Calif. 
Visual E1ctrns. Corp., 356 West 40th St., New York, N. Y. 

COMM. SYSTEMS. FREQUENCY SHIFT 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

p 525 
Geo Space SystemSj.lnc., 6301 49tb St. N".St Petersbal'l. Fla. 
Philco/Ford Corp., C & Tioga sta., Phfladelphia, Pa. 
RFL Industries, Communications DIv., Powerville Rd., Boonton, N. I. 

p 2791 
TeleoSignal ClIrp, 250 Crossways Park Dr., WoodburY, N. Y. . . . . . P 757 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip.lne., 3090 S.W. 37th Ave., Miami, Fla. 
Aclocon Industries, Inc., 995 University, St Paul, Minn. 
Cardion Communications, long Island Expressway, Woodbury, N. Y. 
Cardion Elctrns., L I. Exl>wy., Woodbury, N. Y. 
Collins Radio Co, Dallas, Texas 
Communication Syslems Corp., 8100 N. lehigh Ave., Morton Grove, III. 
Data-Control Systems, Inc., E. Liberty St., Danbury, Conn. 
Defense Elctms., In~, Rockville, Md. 
Eleclrocom Inds., 1105 N. Ironwood Or., South Bend, Ind. 
Femco, Inc., Box f, Irwin, Pa. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Frederick Elclrns. Corp., Hayward Rd., Frederick, Md. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Hughes Aircraft Co., G.round Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Integrated Elctms. Corp., 900 Walt Whitman Rd., Huntington Sta., N. Y. 
International Ground Systems Div., 11101 SunSet Hills Rd., Reston, Va. 
International Scanalron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
lenkurt Eleclric Co., Inc., 1105 County Rd., San Carlos, Calif. 
loral Elctrn. Sy~, 825 Bronx River Ave., Bronx, N. Y. 
lynch Communication Systems, 695 Bryant St., San Francisco, Calif. 
Marconi Div., English Eleclric Corp., 1 Park Ave., New York, N. Y. 
Metro·Tel Corp., 409 RaUroad Ave., Westbury, N. Y. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 

'Noller Control Systems, Inc., 150 E. Standard A~.,.Richmond, Calif. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N, J. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense Elclm. Prods., Marne Hwy., Morristown, N. J. 
Rixon Electronics, Inc., 2120.lnduslrial Pkwy., Silver Spring, Md. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, '-Po. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Transvac Electronics, 270 Newtown Rd., Plainview, N.Y, 
Trepac Corp. of Amer., 30 W. HamiltOn Ave., Englewood. N. J. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 

COMM. SYSTEMS. INDUCTION 
Allec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Parcoe, Inc., 4501 Prospect Ave., Cleveland, Ohio 
Round Hill Assoc., Inc., 325 Hudson St, New York, N. Y. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
WABCO . Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 

COMM. SYSTEMS. INFRARED. 
ULTRAVIOLET 

AEllnc., P.O. Box 552, Lansdale, Pa. 
E1ectro/Data Inc.. 3121 Benton St, Garland, TeL 
Inlerelectronics Corp., 550 U.s. Rle. 303, Congers, N. Y. 
Eastman Kodak Co., 343 state St., Rochesler, N. Y. 
Engelhard Hanovia, Inc., 100 Cheslnut St., Newark, N. J. 
Aame Research, Inc., Box 10502, Pittsburgh, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Cuiver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
loral Elclrn. Sy~, 825 Bronx .River Ave., Bronx, N. Y. 
Raytheon Co., Government Marketing,141 Spring St., Lexington, Mass. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Santa Barbara Research CIr., 75 Coromar Dr., Goleta, Calif. 
Sylvania Electric Prod., Inc., Elctrn.Sys., 40 Sylvan Rd., Wallham, Mass. 
TE Co., 515 [ Montecito St, Santa Barbara, Calif. 
Varo General, Garland Bank Bldg., Garl,nd, Tex. 

COMM. SYSTEMS. INTERCOM-SEE 
INTERCOMMUNICATION SYSTEMS 

COMM. SYSTEMS. LASER 
Electro/Data Inc., 3121 Benton St, Garland, Tex. 
Nippon Elec. New York Inc., 200. Park Ave., New York, N. Y. 
Pbilco/Ford Corp., Cl Tioga sta., Philadelphia, Pa. 
ferranli ltd., "ollinwood, lancs., Eng. .' 
Aame Research, Inc., Box 10502, Pittsburgh, Pa. 
GPL Div., 63 Bedford Rd., Pleasantville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centineia Ave. & Teale st, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern st, Fullerton, Cal. 
Infrared Inds., Inc., !!ox 989, Sanla Barbara, Calif. 
Kollsman Inslr. Corp., 575 Underhill Blvd., Syosset N. Y. 
Korad Dept, Elc!rns. Div., 2520 Colorado Ave., Santa Monica, Calif. 
RCA, Defense Elctrn. Prods .. Marne Hwy., Morr~town, N. J. 
Raytheon Co., Govemment Marketing, 141 Spring St, lexington, Mass. 
Resalab, Inc., 4000 Campbell Ave.! Menlo Park, Calif. 
Sanders Assocs., Ine., Daniel .webster Hwy., S., Nashua, N. H. 
Sylvania Electric Prod., Inc., Eletro. Sys., 40 Sylvan Rd., Waltham, Mass •. 

COMM. SYSTEMS. MICROWAVE 
AEL I~c., P.O. Box 552, Lansdale, Pa. 
Babcock Elaclronics Carp, 35nl Harbor 8IYd., Coila Mesa, Calif. P 1654 
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DoUilas Microwave Co. Railroad PI" Mamaroneck; N. Y •....... P 1658 
Electro/DallIloCo. 3121 Benton St., Garland, Tex. 
Nippon Elee; New York Inc., 200 Park AYe, New York, N. Y. 
OKIElclms. of America Inc., 500/506 S.t 24tb St, Ft. Lauderdale, Fla. 
Philco/Fonl Corp., C & Tioga sta., Philadelphia, Pa. 
RKG Electronics Lab Inc .. 94 MillJar Blvd., Fanmingdale, N. Y. 

P 1696,1697 
Raven Ele~onics, Inc" 10.1 W. Alameda Ave, Burbank, CaRf.. • P \705 
Yega Precision Labs., Inc., 239 Maple Ave" Vienna, Va. ........ P 1718 
A.R.F. Products, inc., Gardner Rd., Raton, N. M. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aertech Inds., 815 stewart Dr., SunnY!l3I~, Cain. 
Aircom, Inc., Rle. 16B, Union, N. H. 
Andrew Corp., 10500 Wesl153 St., Orland Park, III. 
Astrolab, Inc., 4 McCandless st., linden, N. J. 
Beckman Instrs., Inc., Eletm.lnstrs. Div., 2200 Wright Ave;, Richmond, Calif. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cardion Communications, long Island Expressway, Woodbury, N. Y. 
Christian Precision Mf~ Co., Inc., 12th & Federal SIs., camden, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conduclron Corp., 2600 North 3rd St., St Charles,.Mo. 
Control Data Corp., 400 Border St, East BaSion, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif, 
Electronic Comms., In~, 1501 72nd St, N., st Petersburg, Fla. 
Energy Systems, Inc., 3180 Hanover St., stanford Indl. Pk., Palo Alto, Calif. 
Farinon Eleclric, 935 Washington St., San Carlos, Calif. 
ferranti Ltd., Hollinwood, lancs., Eng. 
GPl Television, Educatlon,& Training Prods. Grou~., Pleasantvine, N. Y. 
General Eleclric Co" Mountain View Rd., lynchburg, Va. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teal.e St., Culver City, Cal. 
H~ghes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
ITT Telecomm., Transmission Dept., 2912 Wake Forest Rd., Raleigh, N. C. 
International Ground Systems Div., 1Il01 Sunset Hills Rd., Reston. Va. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Itek CorP .. 10 MaRuire Rd" Lexinlrton, Mass. . 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Cam. 
Lockheed Electronics Co., Route 22, Walchung, N. J. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Maxson Electronics Div., Sunrise Hwy., Great River,N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N.J. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Cain. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlinglon, Mass. 
Microwave Div., Sanders Assocs., Inc., ledge st, Nashua, N. H. 
Microwave/Systems, Inc.,. 1 Adler Dr.,E. Syracuse, N. Y. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
Polarad Elctrns. Inslr., 34-02 Queens Blvd., Long Island City, N. Y. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Radiation Systems, Inc., 1755 Old Meadow Rd" Mclean, Va. 
Radio Communication Co., 1020 E. Land PI., Milwaukee, Wise. 
RCA, Defense Elclrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper SiS., Camden, N. J. 
Radio Engineering labs., 29·01 Borden Ave., long ,Island City, N. Y. 
Rantec Div., 24003 Venlura Blvd., Calabasas, Calif. . 
Raytheon Co., Comm. & Data Proc.Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco, 356A Commack Rd., Deer Park. N. Y. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Visaal Eletrns. Corp., 356 West 40th St., New York,N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

COMM SYSTEMS. MUTIPLEX 
Aerospace Researcb Inc., 130 Lincoln St, Boston, Mass. P 1647 
Astrodata, Inc" 240 E. Palals Rd., Anaheim, Calif. .......... P 764 
Babcock Electronics Corp., 3501 Harber Blvd, Costa Mesl, Calif. P 1654 
Cailfornla .. Sys. Comp,.lnc., 9176 Independence, Chatsworth, Cal. 
Fifth DlmenslDn Inc., Bo. 483, Princeton, N, I. 
Logic Science, Inc., Bo.10096, San Diego, Calif •. 
Nippon Elec.New Yarklnc., 200 Park Ave. New York, N. Y. 
OKI Elctrns. of America Inc., 500/506 s.E. 24111 St, Ft Lauderdale, Fla. 
PhUco/Ferd Corp., C & Tioga SiS., Phlladelpbla, Pa. 
IFL lodastrias, Communications DIv., Powervllie Id., Boonton, N.). 
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A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Advanced Comm Inc., 9257 Independence Ave., C~atswQrth, Calif. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. I 

Anrltsu Elec. Co., ltd., 12·2p, Minamiazabu 4 chome, Minata.l!u, Tokyo, Jap. 
Applied Elclrns, ~orp. of N. J., Box 43, r.Jetuchen, N. J. 
Aulaeon Industries, Inc., 995 UniverSity, SL Paul, Minn. 
Bayside E/ctml., Inc., 1598 lindburgh, Stockton, Calif. 
Bendix, Electrodynamics Div., 11600 Shenman Way, N. Hollywood, Cal. 
Bristol Co., Box 1790. Waterbury, Conn. 
Cardion Communications, long Island Expressway, Woodbury, N. Y. 
Collins Radio Co., Cedar Rapids,lowa 
Collins Radio Co., Dallas, Texas 
Communication Systems Corp., 8100 N. lehigh Ave., Morton Grove, III. 
Cubic Corp., 9233 Balboa Ave., San !liego, Calif. 
Data.control Systems, Inc., E. liberty st., Danbury, Conn. 
Dynamic System Electronics Corp., .Box 780, Tempe, Ariz. 
EMR Div., Box 223, Princeton, N. J. 
Electrocom Inds .. 1105 N. Ironwood Or" South Bend, Ind. 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, AI. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
General Alronics Corp .. Milijary Elctms. Div, 1200 E. Mermaid la, Phila" Pa. 
General Electric Co., Mountain View, Rd.,. lynchburg, Va, 



Gulton Inds., Inc., Data Sys. Di,., 15000 Central, E., ~Ibuquerque, N. M. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Cul"r City, Cal. 
Hughes ~ircraft Co., Ground Sys. Group. 1901 Mal"m St., Fullerton, Cal. 
ISC/Telephonics Di,., 770 Park Ave., Huntington, N. Y. 
In Telecomm., Transmission Dept., 2912 Wake Forest Rd., Raleigh, N. C. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
lynch Communication Systems, 695 Bryant St., San Francisco, Calif. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calif. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Moore Assocs. Div., 815 ~merican St., San Carlos, Calif. 
Pacific Electro Dynamics, Inc., 14220 Sunset Hwy., Bellevue, Wash. 
Philips Electronics Industries, ltd., 116 Vanderhoof ~ve., Toronto, Ont., Can. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RCA, Defense Elctm. Prods., Mame Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Radio Corp. of America, Technical Prods. Service Dept, 

Cherry Hill Offices, Camden, N. J. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Siemens America, loc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Systems Engineering ltd., Grouse Creek, Utah 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 

/ Video Research Corp., 761 N. Washington St., Rockville, Md. 

COMM SYSTEMS, PORTABLE lINDUSTRIAL) 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. J. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blyd., Chicago, III. 
North Electric Co., Electronetics Div., 553 S. Market St., Galion, Ohio 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St, Ft. lauderdale, Fla. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. p 757 
ACR Elctms. Corp., 160 5th Ave., New Yor~ N. Y. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Arkay Intemational, 2372-82 linden Blvd., Brooklyn, N. Y. 
Audio EqUip. Co., Inc., 75 Harbor Rd., Port Washington, N. Y. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Bayside Elctms., Inc., 1598 lindburgh, Stockton, CaIH. 
Bennett labs., Inc., 5800 Christie, Emeryville, Calif. 
Clark, D. Co., Inc., 360 Franklin St., Worcester, Mass. 
Codamite, 1747Kl W.lincoln Aye" Anaheim, Calif. 
Collins Radio Co., Cedar Rapids, iowa 
Collins Radio Co., Dallas, Texas 
Concord Electronics Corp., 1935 Armacost Ave., Los Angeles, Calif. 
Defense Elctms., Inc., Rockville, Md. 
Eleclronic Services, Inc., 1258 Fitzgerald Ave.,. San Franciseo, Calif. 
Fanon Elctm. Inds., 439 Frelinghuysen Ave., Newark, N. i. 
Farinon Eleclric, 935 Washington St., San Carlos, Calif. 
Fedtro, Inc., Federal Elctms. Bldg., Rockville Centre, N. Y. 
Fisher·Berkeley Corp., 5800 Christie, Emeryville, Calif. 
General Electric Co., Mountain View Rd., lynchburg, Va. 
Hamilton Elctms. Corp., 2726 W. Pratt Ave., Chicago, III. 
Hammarlund Mfg. Co., 73·88 Hammarlund Or., Mars Hill, N. C. 
Holmin, W. A. Corp.; 1325 Seventh St., Rockford, III. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt. View, Calif. 
labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
linear Systems, Inc., Box 1103, WatsonVille, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Multitone ElectroniCS, Inc., III Broadway, New York, N. Y. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Pace Comms. Corp., 24049 S. Frampton, Harbor City, Calif. 
Quindar Electronics Inc., 60 fadem Rd., Springfield, N. J. 
RCA, Defense Elctm. Prods., Mame Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Radio Engineering labS., 29·01 Borden Ave., long Island City, N. Y. 
Radio Specialty Mfg. Co., 2023 Soulheast 6th Ave., Portland, Ore. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Sonex Inc., 20 Easl Herman St, Philadelphia, Pa. 
SUNAIR Electronics, Inc., 3101 S. W. 3 Ave., Fort lauderdale, Fla. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Sylvania Electric PrOd., Inc., Elctm. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tri·Ex Tower Corp., 7182 Rasmussen Ave., Visalia, Calif. 
Unimetrics, Inc., 39 Werman Ct., Plainview, N. Y. 
University Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
WABCO . Weslinghouse Air Brake Co., Swissvale P.O., Piltsburgh, Pa. 

COMM. SYSTEMS. RADIOTELEPHONE 
E1ectrospace Corp., 956 Brush "ollow Rd., Westbury, N. Y. .... p 754 
Motorola Comm. & Elctms., Inc., 4501 N. Augusta BIYd., Chicago, III. 
Nippon Dec. New York Inc., 200 Park AYe., Hew York, N. Y. 
Phllco/Ford Corp., C & Tioga Sis., Philadelphia, Pa. 
Virginia Electronics Co., Inc., 2908 Telestar Ct, Falls Church, Va. 
A.R.F. Products, Inc., Gardner Rd., Ralon, N. M. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bayside Elclms., Inc., 1598 Lindburgh, Stockton, Cain. 
Benmar Div., 3000 W. Wamer Ave., Santa Ana, Calif. 
Collins Radio Co., Dallas, Texas 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
Gray Radio Co., In~, 501 Forest Hill Blvd., W. Palm Beach, Fla. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
Hughes Aircralt, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvem St., Fullerton, Cal. 

Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Mobil Eleclronics, Inc., Box 1132, Anderson, Ind. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Pickard & Bums Elctms., 103 Fourth Ave., Waltham, Mass. 
Radio Corp. of America, Technical Prods. Service Dept., 

Cherry Hill Offices, Camden, N. J. 
Sigma Sys. Corp., 1703 Oak lawn Ave., Dallas, Tex. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
SUNAIR Electronics, Inc., 3101 S. W. 3 Ave., Fort lauderdale, Fla 
Systems Engineering ltd., Grouse Creek, Utah 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Unimetrics, Inc., 39 Werman Ct, Plainview, N. Y. 
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WABCO . Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
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Bramco Controls DiY., ledex Inc., College & South, Piqua, Ohio 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blyd., Chicago, III. 
Nippon Elec. New Yorl< Inc.,2oo Park Ave., Haw York, N. Y. 
North Electric Co., Electronetics Div., 553 S. Market St., Galion, Ohio 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Alcor, Inc., 215 S. Tioga SI., Ilhaca, N. Y. 
Alpha Eleclronic Services, 344 N. State College Blvd., Orange, Calif. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. J. 
Autocell Co., 366 Mack Ave., Shelby, Ohio 
Bennett labs., Inc., 5800 Christie, Emeryville, Calif. 
Bogen Communications Oiv., lear Siegler, Inc., Box 500, Paramus, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Codamite, 1747Kl W.lincoln Ave., Anaheim, Calif. 
Components Speciallies, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Oictograph Products, Inc., Shelter Rock la., Danbury, Conn. 
Oukane Corp., 103 llth Ave., SI. Charles, III. 
Edwards Co., Inc., 90 Connecticut Ave., Norwalk, Conn. 
Execulone, Inc., 47·37 Auslell PI., long Island City, N. Y. 
Fanon Elctm. Inds., 439 Frelinghuysen Ave., Newark, N. J. 
Faraday, Inc., 805 S. Maumee, Tecumseh, Mich. 
Fisher·Berkeley Corp., 5800 Christie, Emeryville, Calif. 
Gai-Tronics Corp., Box 31, Reading, Pa. 
General Electric Co., Mountain View Rd., lynchburg, Va. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
Hamilton Elctms. Corp., 2726 W. Pratt Ave., Chicago, III. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircrafl Co., Ground Sys. Group. 1901 Malvem St., Fullerton, Cal. 
lear Siegler, Inc., 3171 S. Bundy Or., Santa Monica, Calif. 
loge Electronics, 2171 W. Washington Blvd., los Angeles, Calif. 
Marconi Div., English Eleclric Corp., 1 Park Ave., New York, N. Y. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calif. 
Metrotek Electronics, Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Multilone Electronics, Inc., III Broadway, New York, N. Y. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Parcoe, Inc., 4501 Prospect Ave., Cleveland, Ohio 
Radio Communication Co., 1020 E. land PI., Milwaukee, Wise. 
Reach Electronics, Inc., Box 308, lexinglon, Nebr. 
Regency Elctms., Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Round Hill Assoc.; Inc., 325 Hudson SI., New York, N. Y. 
Secode Eleclronics, 908 Dragon St., Dallas, Tex. 
Sigma Sys. Corp., 1703 Oak lawn Ave., Dallas, Tex. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wise. 
Unimetrics, Inc., 39 Werman Ct., Plainview, N. Y. 
University Sound, Oiv. LTV, Box 26105, Oklahoma City, Okla. 
Vega Elctms. Corp., 2115 De la Cruz Blvd., Santa Clara, Calif. 
Websler Electric Co., Inc., 1900 Clark 51., Racine, Wisc. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

COMM. SYSTEMS. SINGLE·SIDEBAND 
AEllnc., P.O. Box 552, lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St, Boston, Mass. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
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OKI Elctms. of America Inc., 500/506 S.E. 241h St., Ft. lauderdale, Fla. 
RFllndustries, Communications Diy., Powerville Rd., Boonton, H. J. 

Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y •. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 309([ Soulhwesl 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090'S.W. 371h Ave., Miami, Fla. 
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Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Apelco Co., 213 E. Grand Ave., S. San Francisco, Calif. 
Arvin Industries, Inc., 131h SI.· & Big Four .Railroad, Columbus, Ind. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
CCA Electronics Corp., 716 Jersey Ave., Gioucester, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Delta Elelms. Ltd., 70 Ronson Or., Rexdale, Ont., Can. 
E.M.I. Eleclronics Can., ltd., Box 1005, Dartmouth, N.S" Can. 
Eleclrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
Eleclronic Comms., Inc., 1501 72nd St, N., St. Petersburg, Fla. 
FRllnc., 1890 Embarcadero Ave., Palo Alto, Calif. 
Galaxy Electronics, 10 Soulh 34th St., Council Bluffs, Iowa 
General Electric Co., Mountain View Rd., lynchburg, Va. 
Generallnstrumenl Corp., Elctm. Sys. Diy., Andrews Rd., Hicksville, N. Y. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern SI.; Fullerton, Cal. 
Kaar Electronics Corp., 2250 Charleslon Rd., Mt. View, Calif. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 

COMM SYSTEMS, TELEMETERING 

lear Siegler, Inc., 3171 S. Bundy Or., Santa Monica, Calif. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
linear Systems, Inc" Box 1103, Walsonville, Calif. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Philips Eleclronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Pickard & Bums Elctms., 103 Fourth Ave., Waltham, Mass. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Polarad Elctms. Instr., 34·02 Queens Blvd., long Island City, N. Y. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense Elctm. Prods., Mame Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Raylheon Co., Comm. & Data Proc. Oper., 

1415 Boslon Providence Tpke., Norwood, Mass. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Squires·Sanders Inc., Martinsville Rd., liberty Corner, N. J. 
SUNAIR ElectroniCS, Inc., 3101 S. W. 3 Ave., Fort lauderdale, Fla. 
Sylvania Electric Prod., Inc., Elctm. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Malerial Corp., Box 142, Mamaroneck, N. Y. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 

COMM. SYSTEMS. TELEMETERING 
AEllnc., P.O. Box 552, lansdale, Pa. 
Aerospace Research Inc., 130 lincoln 51., Boston, Mass. ..... p 1647 
Alrpax Electronics, Inc., Seminole Diy., Box 84U, Ft. lauderdale, Fla. 
AsllOdata, Inc., 240 E. Palals Rd., Anaheim, CaIR. . ... ; . . . . . p 2789 
Bramco Controls DiY., ladex Inc., Callege l South, Piqua, Ohio.. p 2286 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Collins Radio Co" NeW)lort Beach, Calif. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. . ..... p 1658 
FiHh Dimension Inc., Box 483, Princeton, N. I. 
Helix Research Assocs" Inc., 8384 Hercules St" la Mesa, Calif. 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. 
Hippon Elec. Naw York Inc., 200 Park AYe., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RFL Industries, Communications DiY., Powerville Rd., Boonton, N. L 
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RHG Electronics lab Inc., 94 Milbar Blyd., Farmingdale, N. Y. 

p 1~96, 1697 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. p 1705 
Servo Corp. of America, 111 Hew South Rd., Hicksville, N. Y. 
Solid State E1ctrn. Corp.. 15321 Rayen 51.. Sepulveda, Cal. 
Stellarmetrlcs, 416 E. Cota 51., Santa Barbara, Calif. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. .. 
Towson Labs Inc" 1400 Taylor Ave., Baltimore, Md. . ...... . 
Vega Precision labS., Inc., 239 Maple Ave., Vienna, Va .. 
Yeiser labs., 881 West 18th St, Costa Mesa, CaIR. . ...... . 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Aeroscience Elctms., Inc., Box 29765, Atlanta, Ga. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Applied Elctms. Corp. of N. J., Box 43, Metuchen, N. J. 
Applied Peripheral Sys., Inc., 7120 Harwin, Houston, Tex. 
Aslro Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
Autocon Industries, Inc., 995 University, St. Paul, Minn. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
Biocom Inc., 5883 Blackwelder SI., Culver City, Calif. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa .. 
Brislol Co., Box 1790, Waterbury, Conn. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Dallas, Texas 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Conic Corp., 9020 Balboa Ave., San Diego, Calif. 
Continenlal Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Data·Conlrol Systems, Inc., E. liberty SI., Danbury, Conn. 
Defense Elctros., Inc., Rockville, Md. 
Destron Co., 25914 Chalmette la., Rolling Hills Est, Calif. 
Digital Data Systems, 18819 Bryant SI., Northridge, Cal. 
Dorsett ElectroniCS, Box 36, Tulsa, Okla. 
EMR Diy., Box 223, Princeton, N. J. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
Electricallnstrumenl Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
Elpac RF /Microwave, 18651 Von Karman Ave., Irvine, Calif. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset N. Y. 
Ferranti ltd., Hollinwood, lanes., Eng. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
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General Instrument Corp., Elctm. Sys. DiY., Andrews Rd., Hicksville, N. Y. 
General Railway Signal Co., Rochester, N. Y. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Gulton Ind~, Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., MinneapOliS, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerlon, Cal. 
Industrial Electronetics Corp., 1363 S. Patrick Dr., Satellile Beach, Fla. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lear Siegler, Inc., Elclm. Instr. Div., 714 N. Brookhurst St., Anaheim, Cal. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
leupold & Slevens Inslrs., Inc., P.O. Box 25347, Portland, Ore. 
lockheed Aircraft Service Co., Ont. IntI. Airport, OntarIo, Cal. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Micro Stale Electronics, 152 floral Ave., Murray Hill, N. J. 
Microcom Corp., Horsham Valleilndustrial Park, Horsham, Pa / 
Micronetics Oiv., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Monitor Systems Inc., 401 Commerce Or" Fort Washington, Pa. 
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COMM. SYSTEMS. TELEMETERING (Cont'dl 

• Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Nichols, R. H. Co., ltd.,.A544 Dufferin St., Toronto, Dnt., Can. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Noller Control Systems, Inc., 150 E. Standard Ave., Richmond, Calif. 
Oklahoma Aerotronics, Inc., 632 Pennsylvania Ave., Hartshorne, Okla. 
Prodelin, Inc., Box 131, Hightstown, N. ), 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Radio Communication Co., 1020 E Land'PI., MilwaUkee, Wise. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Government Marketing, 141 Spring St., lexington, Mass. 
Relco Products, Inc., 5594 E, Jefferson Ave., Denver, Colo. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rochester Instr. Systems, Inc., 275 N. Union St., Rochester, N. Y. 
Rodale Electronics, Inc., 603 Chestnut St., Garden City, N. Y. 
Rodelco. 356A Commack Rd., Deer Park. N. Y. 
Sigma Sys. Corp., 1703 Oak lawn Ave., Dallas, Tex. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Space Craft, Inc .• 8620 S. Memorial Pkwy., Huntsville, Ala. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Sylvania Electric PrOd., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Tele·Dynamics, 5000 Parkside Ave:, Philadelphia, Pa. 

1~ew.~,e 3~1~~;~~ ~:, ~~\, ~!n/rinceton, N. J. 

Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Vega Elctrns. Corp., 2115 De la Cruz Blvd., Santa Clara. Calif. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Watkins·Johnson Co., 3333 Hillview. Palo Aito. Calif. 

COMM. SYSTEMS. TELEPHONE 
ADC Produel$, 6405 Cambridge St, Mlnneapoli~ Minn. 
Dynamics Instrumentation, 583 MonlereyPass Rd., Monterey Pk., Cal. 

Electrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. . ... 
Hippon Elee. Hew York Inc., 200 Park AYe., New York, H. Y. 
North Electric Co., Electronetics DiY., 553 S. Market SI., Galion. Ohio 
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OKI Elctrns. of America Inc., 500/506 S.E. 24th SI., Fl. lauderdale, Fla. 
'hllco/Ford Corp., C & Tioga SI$., Philadelphia, Pa. 
RFL Industries, Communications DiY., Powerville Rd., Boonton, H. J. 

RHG Electronics Lab Inc., 94 Milbar BIYd., Farmingdal., N. Y .. 
Servo·Tek Products Company, 1086 Goffle Rd., Hawthorne, N. J. 
TeleoSlgnal Corp., 250 Crossways Park Dr., Woodbury, N. Y •. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
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Alcor, Inc., 215 S. Tioga St., Ithaca, .N, Y. 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
Allec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Systems, Inc., 13901 Saticoy St., Van Nuys, Calif. 
Amplifier Co/p. of America, 75 Frost St., Westbury, N. Y. 
Andrew Corp., 1050Q West 153 St., Orland Park, III. 

p 757 

Anritsu £lee. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Nitsuko ltd., 260 Kitamikata, Kawasaki. Japan 
Auth Electric Co., Inc., 34-20 45th St., long Island City, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Bliss Eleetronic Corp., Box 366, Sussex, N. J. 
Bludworth Marine Oiv., 10 Adams St., linden, N. J. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Communication Systems Corp., 8100 N. lehigh Ave., Morton Grove, III. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Continental Electronics Corp., 302 McGuinness Blyd., Brooklyn, N. Y. 
Dictograph Products, Inc., Shelter Rock la., Danbury, Conn. 
Digi·Data Corporation, 4315 Baltimore Ave., Bladensburg, Md. 
Digitronics Corp .• I Albertson Ave., Albertson, N. Y. 
Dukane Corp., 103 11th Ave., st. Charles, III. 
Electronic SeO/ices, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Encom Prods. Co., Inc., Box 68, Oxford, Pa. 
Ericsson Centrum Inc., 16 E. 40th St., New York, N. Y. 
Fanon Elctm. Inds., 439 Frelinghuysen Ave., Newark, N. J. 
Faraday, Inc., 805 S. Maumee, Tecumseh, Mich. 
Farinon Electric, 935 Washington SI., San Carlos, Calif. 
Femeo, Inc., Box f, Irwin, Pa. 
ford Inds., Inc., Box 06459, Portland, Ore. 
GaHronics Corp., Box 31, Reading, Pa. 
Galaxy Electronics, 10 South 34th St., Council Bluffs, Iowa 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., ~round Sys. Group. ]901 Malvern St., Fullerton, Cal. 
ITT Telecommunications, Fulton Or" Corinth, Miss. 
ITT Telecomm., Transmission Dept., 29]2 Wake Forest Rd., Raleigh, N. C. 
International Communications Corp., 7620 N.W. 36th Ave .• Miami, Fla. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Calif. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
lynch Communication Systems, 695 Bryant SI., San Francisco, Calif. 
Merchant, R. C. Co., Box 246, Carmel Vailey, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Milgo E1ctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Nelson./iershfield Electronics, ]848 W. Campbell Ave., Phoenix, Ariz. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Pacific Electro Dynamics, Inc., 14220 Sunset Hwy., Bellevue, Wash. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Quindar fl.ectronics Inc., 60 Fadem Rd., Springfield, N. J. 
R. C. A. Brd9st & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Radio Corp. O1,America, Technical Prods. Service Dept., 

Cherry Hill Offices,' Camden, N. 1. 
Roche, P. C. Co., Inc., 11 Park PI., New York, N. Y. 
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Siemens AlI!flrica, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Sigma Sys. Corp., 1703 Oak Lawn Ave., Dallas. Tex. 
Sonex Inc., 20 East Herman SI., Philadelphia, Pa. 
Strom Communications Corp., 10th & Walnut Sis., Chester, Pa. 
Superior Continental Corp., Sox 489, Hickory, N. C. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Systems Engineering ltd., Grouse Creek, Utah 
Ultra Audio Produ,ts, Box 921, Beverly Hills, Cal~. 
Webster Electric Co., Inc., 19()0 Clark St., Racine, Wise. 

COMM. SYSTEMS. TELETYPE 
Astrodata, Inc., 240 l Palals Rd., Anaheim,' CalK. 
Dynamics Instrumentation, 583 Monterey Pass RII., Monterey Pk., Cal. 

p 525 
Hippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft lauderdale, Fla. 
PhRto/Ford carp., C & TiogaSts., Philadelphia, Pa. 
RFL Industries, Communications Div" Powerville Rd., Boonton, H. I. 

TeleoSigoal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
TOWSOD labs Inc., 1400 Taylor Ave., Baltimore, Md. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Codamite, 1747K] W. lincoln Ave., Anaheim, Calif. 
Collins Radio Co., Dallas, Texas 
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Communication Systems Corp., 8100 N. lehigh Ave., Morton Grove, III. 
Computer Test Corp., 3 Computer Dr., Cherry Hill, N. J. 
Computronics Engrg. 4949 Hollywood Blvd., los Angeles, Calif. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Continental Data Systems, Inc., ]9 W. Fourth St., Dayton, Ohio 
Defense Elclms., Inc., Rockville, Md. 
Demex, Inc., 2130 Jefferson, Kansas City, Mo. 
Electrocom Inds., 1105 N. Ironwood Or., South Bend, Ind. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Frederick Elctrns. Corp., Hayward Rd., Frederick, Md. 
General Atronics Corp., Military Elctrns. Div., 1100 E. Mermaid la., Phila., Pa. 
Geospace Elctrns. Div., 1 Fairchild Ave., Plainview, N. Y. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Kemper Engineeri'li Co., 9337 Shoshone Ave" Northridge, Calif. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
lynch Communication Systems, 695 Bryant St., San FranciSCO, Calif. 

. Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Milgo Elctm. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Philips Electronics Industries, ltd.,116 Vanderhoof Ave., Toronto, Ont., Can. 
Pioneer Elec. & Res. Corp., 743 Circle Ave., Forest Pk., III. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
Radio Corp. of America, Technical Prods. Service Dept., 

Cherry Hill Offices, Camden, N. J. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Teledata, Inc., 98-05 217th St., Queens Village, N. Y. 
Teletype Corp., 5555 Touhy Ave., Skokie, III. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Western Telemailc, Inc., 5507 Peck Rd., Arcadia, Calif. 

COMM. SYSTEMS, VEHICLE MOUNTED 
AUC Products, 8405 Cambridge St, Minneapolis, Minn. 
AEllnc., P.O. Box 552, lansdale, Pa. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ••••.• P 1658 
Heath Co., Dept 180, Benton Harbor, Mich. 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Nippon Elec. New York Inc., 200 Park Ave., Hew York, N. Y. 
Horth Electric Co., Electronetics DiY., 553 S. Market St., Galion, Ohio 
Phllco/Ford Corp., C & Tioga Sts" Philad~phia, Pa. 
TeleoSignal Corp., 250 Crosmys Park Dr., Woodbury, N. Y. .. P 757 
Virginia Electronics Co., Inc., 2908 Telestar Ct., Falls Church, Va. ". 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Arvin Industries, Inc., 13th St. & Big Four Railroad. Columbus, Ind. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Bayside Elctrns., Inc., 1598 lindburgh, Stockton, Calif. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Codamite, 1747Kl W.lincoln Ave., Anaheim, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dalla~ Texas 
Communications Co., In4., Box 520, Coral Gables, Fla. 
Craig Systems Corp., 360 Merrimack St., lawrence, Mass. 
Defense Elctrns., Inc., Rockville, Md. 
Electronic Comms., Inc., 1501 nnd St., N., St. Petersburg, Ha. 
Ferranti ltd., Hollinwood, lancs., Eng. 

, Galaxy Electronics, 10 South 34th St., Council Bluffs, Iowa 
General Atronics Corp., Military Elctrns. DiY., 1200 E Mermaid la., Phila., Pa. 
General Electric Co., Mountain View Rd., lynchburg, Va. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hamilton Elctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
Hammarlund Mfg. Co., ]3.88 Hammarlund Or., Mars Hill, N. C. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITT Telecommunications, Fulton Dr., Corinth, Miss. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt. View, Calif. 
lTV Electrosystems, Inc., Garland Diy., Box 6118, Dallas, Tex. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
linear Systems, Inc., Box 1103, Watsonville, Calif. 
Metrotek Electronics, Inc., 79{)0 Pendleton Pike, Indianapolis, Ind. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
National Radio Co" Inc., 37 Washington St., Melrose, Mass. 
North,Electric Co., 553 S. Market St., Galion, Ohio 
Pace Comms. Corp., 24049 S. Frampton, Harbor City, Calif. 
Pearce·Simpson, Inc., Box 800, Biscayne Annex, Miami, Fla. 
Pleetron Corp., Overton, Nebr. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy" Morristown, N. J. 

Radio Engineering labs., 29·01 Borden Ave., long Island City, N. Y. 
Ratelco, Inc., 610 Pontius Ave., N., Sealtle, Wash . 
Regency Elctrns., Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Siemens America, Inc., Telecom OIv., 350 Fifth Ave., New York, N. Y: 
Squires·Sanders Inc., Martinsville Rd., liberty Corner, N. J. 
SUNAIR Electronics, Inc., 310] S. W. 3 Ave., Fort lauderdale, Fla. 
Sylvania Electric PrOd., Inc.,Elctrn. Sys., 40 Sylvan Rd" Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tri·Ex Tower Corp., 7182 Rasmussen Ave., Visalia, Calif. 
Unimetrics, Inc" 39 Werman Ct., Plainview.N. Y. 
WABCO • Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 
Whiltaker Corp., 9229 Sunset BI., los Angeles, Calif. 

COMMUTATORS. ROTARY 
ARM, .Inc, 15 Harold Ct, Bayshore, H. Y. 
Airflyte Electronics Co., Box 201, Bayonne, H. J. 
Alrpax Electronics, Inc., Seminale Dlv., BOx 8488, Fl. lauderdale, Fla. 

, . . P 1722 
Carter Mfg. Corp., 23 Wasblngton St., Hudson, Mass. ........ P 2459 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. .... P 2463 
Dancan Electronics Inc., 2885 Fairview Rd., Costa Mesa, Calif. .. P 2468 
Flbrlcast Inc., gajS Alpaca St, South EI Monte, Calif. P 1730,1731 
FiftJ! Dimension Inc., Box 483, Princeton, N. J. 
Kidde, Walter & Co., Inc., 615 Main St, Belleville, N. J. 
Theta Instrument Corp., Failfield, H. J. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
An~ey Div., Aci Inc., Park Ave. & Ridge Rd., PerkaSie, Pa. 
Assembly·Overland, 3650 Hildreg. Ave., los Angeles, Calif. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. ), 
Breeze Corps., Inc., 700 liberty Ave., Union, N. J. 
Collectron Corp., 304 East 45th St., New York, N. Y. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
DiHmore.freimuth Corp., 2517 E. Norwich St, Milwaukee, Wisc. 
Electro·Miniatures Corp., 600 Huyler St., S. Hackensack, N. J. 
Electro-Tec Corp.; 1600 N. Main St., Blacksburg, Va. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Intellux, Inc., Box 548, Goleta, Calif. 
Kinetics Corp. of California, 410 S. Cedros Ave., Solana Beach, Calif. 
lem Instrument Corp., 20 Sarah Or., Farmingdale, N. Y. 
Marathon Instruments Diy., 9626 E. Beverly Rd., Pica Rivera, Cal. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Ney, J. M. Co., Maplewood'Ave., Bloomfield, Conn. 
Nippert Electric Products Co., 825 Pittsburgh Or., Delaware. Ohio 
Northern Precision Labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Sibley Co., Haddam, Conn. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Technology Instr. Corp., 850 lawrence Or., Newbury Pk., Calif. 
Toledo Commutator Co., Owosso, Mich. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 

COMMUTATORS. SWITCHING 
A 0 Data Systems, Inc., 830 linden AVe., Rochester, N. Y. 
Aerospace Research Inc., 130 lincoln St, Boston, Mass. 
Airflyte Electronics Co., Box 201, Bayonne, N. J. 
Carter Mfg. Corp., 23 Wasl!lngton SI., Hudson, Mass. . ...... . 
Computer Inslr. Corp., 92 Madison Ave., Hempstead, N. Y •..•. 
Datatron, Inc., 1562 Reillolds St, Santa Ana, Cali!. 
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Duncan Electronics Inc., 2865 Fairview Rd., Costa Mesa, CalH.. . P 2468 
Dynamic lustrument Corp., Dept. EEM, 115 E. Bethpage Rd., Plainview, N. Y. 

Faricast Inc:, 9835 Alpaca St, South EI Monte, Calif. 
Fifth Dimension Inc., Box 483, Princeton, N. J. 
Graphite Metallizing Corp., 1036 Nepperhan Ave., Yonkers, N. Y. 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Cain. 
Kidde, Walter & Co., In~, 615 Main St, Belleville, H. J. 
Markfte Corp., 155 Waverly PI., New York, N. Y. 
Precision Timer Co" Inc., 4DO Wesley Ave" Westbrook, Conn. 
Stellarmetrlcs, 416 E. Cota St., Santa Barbara, CaIR. 
Tempo Instr.lnc., E. Bethpage Rd., Plain,/ew, N. Y. 
Theta Instrument Corp., Fairfield, N. J. 
Towson Labs Inc., 1400 Taylor Ave., Baltimore, Md .•... 
Tracor Inc, 6500 Tracor la., Austin, Texas 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Ansley Div., Aci Inc., Park Ave. & Ridge Rd., Perkasie, Pa. 
Applied E1ctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Breeze Corps., Inc., 700 liberty Ave., Union, N. J. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala., 
Collectron Corp" 304 East 45th St., New York, N. Y. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Datametric" Inc., 87 BeaverSt., Waltham, Mass. 
Dittmore·Freimuth Corp., 2517 E. Norwich SI., Milwaukee, Wise. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Oytro Corp., 63 Tee St, Hicksville, N. Y. 
Electro-Miniatures Corp., 600 Huyler St., S. Hackensack, N. J. 
Electro-Tec Corp., 1600 N. Main St., Blacksburg, Va. 
Fisher·Akin Co .• P.O. Box 698, Manhaltan Beach, Calif. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
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Gulton Inds., Inc., Data Sys. Div., 15000 Central, E, Albuquerque, N. M. 
Intellux, Inc., Box 548, Gole!a .. Calif. 
lem Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
lockheed Aircraft Service Co., Ontario Inti. Airport, Ontario, Calif. 
Marathon Instruments OIv., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Matrix Div., SelJafer Eletrns., 9119 De Soto Ave., Chatsworth, Calif. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Northern Precision labs, Inc., 202 Fairfield Rd., Fairfield; N. J. 
Pastoriza Div. Analog Devices, Incf, 221 Fifth St., Cambridge, Mass. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
RMS Engineering, Inc., 486 14th St., N.w., Atlanta, Ga. 
Sibley Co:, Haddam, Conn. 
Somerset Radiation lab., Inc., 2060 North 14th St.. Arlington, Va. 
Sonex Inc., 20 East Herman SI., Philadelphia, Pa. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Technology Instr. Corp., 850 Lawrence Di., Newbury Pk., Calif. 
Teradyne, Inc., 183 Essex SI., Boston; Mass. 
Toledo Commutator Co., Owosso, Mich. 
Viz Mfg. Co., 335 £. Price SI., Philadelphia, Pa. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 



COMIiIARATORS. AnENUATION 
Julie Research Lab Inc., 211 W. 61st St, New York, N. Y. 
Narda Microwave COtll., Plainview, N. Y. ... p 1689 
Welnschel Enlfl, Ca. Inc., P.O. Box 511, Galtliersburg, Md. P 1529 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Weston Instrs., Inc., Weston·Lexington Div.,17 Hartwell Ave., Lexington, Mass. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

COMPARATORS. CAPACITANCE-SEE 
BRIDGES. CAPACITANCE 

COMPARATORS. CIRCUIT LINEARITY 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Aritech Corp., t30 Lincoln 51., Brllhton, Mass. 
Data Device Corp., Oepl. 17, 100 Tech SI., Hicksville, N. Y. .••. p 523 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. I. 
PhObrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

p 538 
8erkeley Nucleonics Corp., 1198 Tenth St., Berkeley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Zeltex Inc., 1000 Chal.mar Rd., Concord, Calif. 

COMPARATORS. DENSITY-SEE 
DENSITOMETERS 

COMPARATORS. DIGITAL 
A 0 Data Systems, Inc., B30 Linden Ave., Rochester, N. Y. p 758 
Aerospace Research Inc., 130 Lincoln SI., Boston, Mass. ..... p 1647 
Automation Development Co., 9905 W. lefferson Blvd., Culver City, Calif. 

P 2661 
Avlen Inc" 5B·15 Northern 8lvd., Woodside, N. Y. .......... p 1334 
CMC, 12970 Bradley Ave., San Fernando, Calif. ........ p 1352, 1353 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Cohu Ellctronics Inc., Box 623, San Diego, Calil. . .... 
Control logic, Inc., 3 Strathmore Rd., Natick, Mass. 

P 1356 

Data Device COtll., Dept. 17, 100 Tech SI., Hicksville, N. Y. 
Data Technology Inc., 65 Grove St., Watertown, Mass. 
DatlScan, Inc., 1111 Paulison A.e., Clifton, N. I ... 
Dllital Devices Div., 200 Micbael Or" Syosset. N. Y. 
Dilital EIIulp. Corp., 146 Main St, Maynard, Mass. 
Discon Corp., 1150 Northwest 70th SI., Fort Lauderdale, Fla. 
E·H Research laboratories Inc., Box 1289, Oakland, CaIR. 
Electronic Development Corp., 423 W. Broadway, Boston, Mass. 

p523 
p 1024 

p 772,773 

Eioctronic Modules Corp., P.O. Box 141, Timonium, Md. ....... p 780 
GAP Instrument Corp., 17 Brooklyn Ave., Westbury, N. Y. 
Hickok E1ectricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1394 
Instrument Prods., 3M Co., 300 S. Lewis Rd., Camarillo, CaIR. 
lollc Science, Inc., Box 10096, San Diego, CaIR. 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, Calif. 

p 1438 
Motorola Comm. & Elctrns., Inc.; 4501 N. Augusta BI,d., Chicago, III. 
Non.J.lnear Systems, Inc., Box N, Del Mar, Calif. ........... p 1450 
PPM Inc., 1016 Euclid AYe., Cleveland, Ohio ....•.......... p 1455 
Raytheon Computer, 2700 South Fairview St, Santa Ana, Calif. . p 797 
Specific Products, 1237 S. Shamrock AYe., Monrovia, Cal. P 756 
Takeda Riken Ind. Co. ltd., 1·32·1 Asahi-eho, Nerima·ku, Tokyo, lap. 
Tele·Slgnal C0tll., 250 Crossways Park Dr., Woodbury, N. Y. 
Theta Instrument Corp., Fairfield, N. I. 
Applied Elclrns. Corp. at N. J., Box 43, Metuchen, N. J. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Avtron Mtg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200WrightAve., Richmond, Calif. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Chua Elctrn. Co., Ltd., 21 Motohongomachi Hachioji-Shi, Tokyo, lap. 
Cimron Oiv., 1152 Morena Blvd., San Diego, Calil. 
Coldspring Instr. Corp., SOD W. Jericho Tpke., Huntington, N. Y. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dytro Corp., 63 Tec St., Hicksville, N. Y. 
Electronic Engrg. Co. 01 Calif., 1601 E. Chestnut Ave., Santa Ana, Calif. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. ~ 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Fischer &. Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Galif. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Information Instruments, Inc., 62 Enterpr~e Dr., Ann Arbor, Mich. 
Instrumentation Technology CorP., 18811 Napa St, Northridge, Cali!. 
Lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. . 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Monsanto Co., Elctm. Instrs., 620 Passaic Ave., W. Caldwell, N. l. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. ' 
Northern Precision Labs, Inc., 202 Fairfield Rd., fairfield, N. l. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Cali!. 
RC-95, Inc., 9 East 38th St., New York, N. Y. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. l. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Rohde & Schwarz Sal~s Co., III Lexington Ave., Passaic, N. J. 
SRC Div., Mo,on Elelrns. Corp., 2309 Pontius Ave., Los Angeles, Gal. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
JM Co., 3M Center, SI. Paul, Minn. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Zehntel, Inc., 1450·6th St., Berkeley, Calif. 

COMPARATORS. FREQUENCY 
Aerospace Research Inc., 130 lincoln 51., Boston, Mass. 
Aritech Corp., ~o Lincoln St.,lIrllhton, Mass. 
Ate~ Inc., 1125 lumpkin St., Houston, Tex. ......•... p 1014,1015 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
CalRornia Sys. Camp., Inc., 9116 Independence, Chatsworth, Cal. p 766 
Clifton Oiv., Matllie at Broadway, Clifton Kghts., Pa. • • . . . . . . p 2664 

Geo Space Systems, Inc., 6301 49tb SI. N., SI. Petersburg, fla. p .7B 1 
Heath Co., Dept. 180, Benton Harbor, Mich. 
LEL Div. Varian, 75 Akron St., Copiague, N. Y. .... .. .. ...... p 1681 
Moltrola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chlcago,lIl. 
Parzen Research Inc., 49 Urban Ave., Westbury, N. Y. ....... p 1460 
Singer Co., Instrumentation Div., 915 Pembroke SI., Bridgeport Conn. 

p 1486,1489,1497 
Solid State E1ctrn. Corp .. 15321 Rayen St, Sepulveda, Cal. ... p 2792 
Tracor Inc., 6500 Tracor La., Austin, Texas ............... p 1511 
Vectron Laboratories, Inc., 146 Selleck St., Stamlord, Conn. p 1136 
Voltron Products, Inc., 403 S. Raymond Ave., Pasadena, Calil.. p 1523 
Wac line Inc., 35 S. 51. Clair St., Dayton, Ohio 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Collins Radio Co., Dallas, Texas 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fluke, John Mig. Co., Inc., SDK 7428, Seattle, Wash. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wllmingto.n, Mass. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
Lavoie Labs., Div. Spedco~, Matawan·freehold Rd., Morganville, N. J. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Sylvania Electric Prod., Inc., Elctrn. 51s., 40 Sylvan Rd., Waltham, Mass. 
Weston Instrs. Div., Weston Instr. In~, 614 Frelinghuysen Ave., 

Newark, N.I. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calil. 
Zehntel, Inc., 1450·6th St., Berkeley, Calif. 

COMPARATORS. IMPEDANCE-SEE BRIDGES. 
IMPEDANCE 

COMPARATORS. INDUCTANCE-SEE BRIDGES. 
INDUCTANCE 

COMPARATORS. OPTICAL 
Christie Electric Corp., 3404A W. 67 St., las Angeles, Calif. 
Kressilk Prods., Inc., 420 Saw MUI River Rd., Elmslord, N. Y. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Conductron Corp., 2600 North 3rd St., SI. Charles, Mo. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
DoAIl Co., 254 N. Laurel Ave., Des Plaines, III. . 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. l. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Ex·Cell·O Corp., Contour Projector Dept., Box 386, Detroit, Mich. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Mann, David W. Co., 114 Middlesex Turnpike, Burlington, Mass. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Nikon, Inc., Instr. Div., 623 Stewart Ave., Garden City, N. I. 
Olympus Corp. 01 America, Two Nevada Dr" New Hyde Park, N. Y. 
Opto·Metric Tools, Inc., 3U4 Hudson St., New York, N. Y. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Ragen Precision Inds., Inc., 9 Porete Ave., N. Arlington, N. J. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Techni·Tool,lnc., 1216 Arch St., Philadelphia, Pa. 
Tinsley Labs, Inc., 2448 6th St., 8erkeley, Calil. 
Titan Tool Supply Co. Inc., 68 Comet, 8uffalo, N. Y. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

COMPARATORS. PHASE 
Aerospace Research Inc., 130 Lincoln 51., Boston, Mass. 
Aritech Corp., ~O lincoln St., Brighton, Mass ... '. . . . • . . . . . .. P 1285 
Austron, Inc., 10214 N. Inlerregional Hwy., Austin, Tex. 
Calilornia Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. p 766 
Data Device CIII'fI., Dept 17, 100 Tech SI., Hicksville, N. Y. .... p 523 
DraRetz Engineering labs, Inc., 1233 North AYe., PlaiRfield, N. I. 
Dytrtnics Co., IRC. 4800 Evanswood Dr., Columbus, Ohio. . . . . .. p 1367 
Frequency Electronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 

p 1104,1330 
Geo Space Systems, Inc .. 6301 49th St. N., st. Petersburg, Fla. P 781 
Industrial Control Co., Cenlral Ave. at Plnelawn, Farmingdale, N. Y. 

p 266B 
Industrial Test Equlpt. Co., 20 Beechwood Ave., Part Washington, N. Y. 

p 1405 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. 
MotorQla Cemm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago,llI. 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. P 1453 
North Hnls Elewonics Inc., Alexander PI., Glen Cove, N. Y. ..•. P 1046 
Parzen Research Inc., 49 UrbaR Ave., Westbury, N. Y. . . . . . . . P 1460 
Singer Co .. Instrumentation Oiv., 915 Pembroke SI., Bridgeport. Conn. 

Solid Stale Elclm. COtlI., 15321 Rayen St, Sepulveda. Cal. 
Tbeta Instrument C0tll., Fairfield, N. l. 

P 1486,1497 
P 2792 

Tracer Inc., 6500 Tracor La., Austin, Texas .......... . 
Vari·l Co. Inc., 207 Greenwich AYe., Stamford, Conn. . .. 
Wacline Inc., 35 S. SI. Clair SI., Dayton, Ohio 
A & M Instrument,lnc., Community Dr., Great Neck, N. Y. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 

P 1511 
p 1714 

Beckman Instrs" Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Collins Radio Co., Dallas, Texas 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Diversified Elelrns., Inc., Box 6231, Evansville, Ind. 
Electronic Stds Corp. of Amer., 1426·30 W. Front St., Plainfield, N. J. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Instrument DiY., Sanders Assocs., Inc., Grenier Field, Manchester, N. H. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Microwave Dev., Labs. Inc., 87 Cresent Rd., Needham Hgts., Mas~ 

COMPARATORS. VOLTAGE 

RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va .. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calil. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

COMPARATORS. Q 
Beckman Instr.,lnc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J. 
Dranelz Engineering labs, Inc., 1233 North Ave., Plainfield, N. J. 
l·Omega Company, 2271 Mora Dr., Mt. View, Calif. 

COMPARATORS. RELUCTANCE 
Dranetz Engineering labs, Inc., 1233 North Ave., Plainfield, N. J. 
Allen·Jones Electronics, 17171 S. Western Ave., Gardena, Calil. 

COMPARATORS. RESISTANCE-SEE BRIDGES. 
RESISTANCE 

COMPARATORS. SURFACE-SEE INDICATORS. 
SURFACE ROUGHNESS 

COMPARATORS. VOLTAGE 
AltlIax ElectroniCS, Inc., Seminole Div., Box 848B, Ft. Lauderdale, Fla. 
Avlen Inc., 58·15 Northern Blvd., Woodside, N. Y. ...... . . P 1334 
Beckman Inslr., Inc., Cedar Grove Oper" 89 Commerce Rd" Cedar Grove, N.I. 
8ulm Watch Co., Inc., Elctrns. Diy., Servo Prods., 61-20 Woodside Ave., 

Woodside, N. Y. ..... .. .. .. .. .. .. .. .. .. .. • .. .... ... P 2658 
8urr·Brown Research Corp., Inl'l. AltlIort Ind. Pk., Tucson, Ariz. P 514 
Calilornia SYI. Camp., Inc., 9176 Independence, Chatswortl1, Cal. p 766 
Chronetlcs, 500 Nuber Ave., Mt Vernon, N. Y. 
Cohu Electronics Inc., Box 823, San Diego, Calif. ...•.•..... P 1356 
Control Data Corp., Magnetic Products Oper., 115 Colorado Ave. S., 
Minneapolis, Minn. ........ p 1023 

Control logic, Inc., 3 Strathmore Rd., Natick, Mass. 
Control Technology Co. Inc., 41-16 29th St., L I. C. N, Y. 
Dsia Device Corp., Dept. 17, 100 Tech St, Hicksville, N. Y. p 523 
Data Technology Inc., 65 Grove $I., Watertown, Mass. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 13]4 
GeReral Magnetics Inc., 135 Bloomfield Av~, Bloomfield, N. I. 
Holt Instrument labs, P.O. Box 230, Oconto, Wise. . . . . . . . . . p 1398 
Hybrid Systems Cotll., 95 Terrace Hall Ave., BurllngttR, Mast p 528 
InstruLab,lnc., 1205 lamar SI., Dayton, Ohio..... ....... p,1406' 
Instrument Prads., 3M Co., 300 S. Lewis Rd., Camarillo, talil. 
lulle Research Lab Inc., 211 W. 61st St., New York, N. Y. P 1412 
Kepco Inc., 131-38 Sanlord Ave., Flushing, N. Y. 
logiC Science, Inc., Box 10096, San Diego, Calil. 
Mastech Inc., Box 178, E. Molloy Rd., Syracuse, N. Y. 
"atel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
Non·linear Systems, Inc., Box N, Del Mar, CaIH. ........... P 1450 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... p 1046 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio ............... p 1455 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

p 538 
Phipps Precision Prods., 7641 Densmore Ave., Van Nuys, Calil. . p 2309 
Pioneer Magnefics Inc., 1145 Berkeley St, Santa Manka, Calif. 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. I. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Pari!, Cal. ........ p 537 
Rayllleon Computer, 2700 South Fairview SI., Santa Ana, Calif. . p 797 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Slaughter Co., Moore & Hailey Sts., Ardmore, Okla. •........ P 1500 
Solid State Elctrn. Corp., 15321 Rayen St, Sepulveda, Cal. .... P 2792 
Tektronix, In~, Box 500, Beaverton, Ore. 
Trio laboratories Inc., 80 DuPont SI., Plainview, N. Y. 
Voltron Praducts, Inc" 403 S. Raymond Ave., Pasadena, Calil. p 1523 
Wac line Inc., 35 S. St. Clair St., Dayton, Ohio 
Welnschel Engrg. Ca. Inc., P.O. Box 571, GaHhersburg, Md. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Autronics Corp., 180 N. Vinedo Ave" Pasadena, Calif. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Bay Laboratories, Inc., 20160 Center Ridge Rd., Cleveland, Ohio 
8rower Labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Calilornia Electronic Mig. Co., Box 555, Alamo, Calif.. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Dnt, Gan. 
Chemalloy Electronics Corp., Gillespie Airport. Santee,Cali1. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Computer Dynamics, Inc., 179 Water St., Torrington, Conn. 
Control Data Corp., Magsense Prods. Oper" 775 Colorado Ave" S" 

Minneapolis, Minn. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Controlotron Corp., 35 Central Ave" farmingdale, N. Y. 
Oiversified Elctrns., Inc., Box 6231, Evansville, Ind. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dytro Corp., 63 Tec St., Hicksville, N. Y. 
Electrical Retractories Co., 50 E. Clark St., E. Palestine, Ohio 
Eppley Lab., Inc., 80x 419-Main P.O., Newport, R. I. 
fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calil. 
GPS Instrument Co., Inc., 14 Burr St" Framingham, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Guildline Instruments Ltd., Box 99, Smith Falls, Ont., Can. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. GtlI., 2701 4tl1 Ave. S., Minneapolis, Minn. 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
I·Omega Company, 2271 Mora Dr., Mt. View, Calil. 
'Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
Maytronics, Inc., Bo, 460, Colorado Springs, Colo. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Monroe Electronics Inc., 5 Vernon St, Middleport, N. Y. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
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COMPARATORS. VOLTAGE (Cont'dl 

Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Reflectone, Inc., 580 Sylvan Ave" Englewood Cliffs, N. J. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex, 
Tia Electric Co., 178·M Alexander St., Princeton, N. J. 
Transystems Elctrn. Co., 2200 Central Rd., Fort lee,. N. J. 
Weston Instrs. Div., Weston Instr. Inc., 614 frelinghuysen Ave., 

Newark, N. J. 
Weston Instrs., Inc., Weston·lexington Div., 17 Hartwell Ave., lexington, Mass. 
Zeltex tnc., 1000 Chalomar Rd., Concord, Calif. 

COMPASSES, ELECTRONIC GYRO 
Industrial Contr~1 Co., Central Ave. at Pinelawn, fanningda,., N. Y. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
A.OJ.P., 23 PI. Jeanne d'Arc, Paris, France 
Aviation Instr. Mfg. COrp., 9033 Monroe Rd., Houston, Tex. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Ferranti Ltd" Hollil1wood, lanes., Eng. i 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Instrument Div., Sanders Assocs., Inc., Grenier Field, Manchester, N. H. 
lear Siegler, Inc., 317l S. Bundy Dr., Santa Monica, Calif. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Sperry Marine Sys. Div., Rte .. 29 North & Hydraulic Rd., Charlottesville, Va. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 

COMPENSATORS. ANGULAR MOTION 
American Aerospace Cant Inc., 129Venli St., farmingdale, N. Y. 
tndustrial Optics Corp., 377 fifth St., Newark, N. J. 

COMPENSATORS. LEAD RESISTANCE 
Etectro Scientific IndL, 13900 N.W. Science Park Dr., Partland, Ore. 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. 

COMPONENT SUBSTITUTORS-SEE 
TEST EQUIP .. COMPONENT SUBSTITUTING 

COMPOUNDS. ANTISTATIC-SEE COATINGS. 
ANTISTATIC 

COMPOUNDS, ENCAPSULATING. MOLDING. 
POTTING-ALSO SEE PLASTIC RAW 
MATERIALS 

Astrodyne Inc., 207 Cambridge St, Burlington, Mass. .•.•.... p 2507 
Columbia Technical Corp., 26-60 Brooklyn·Queens Expwy., WoodSide, N.Y, 

p 706,707 
Dow Corning Corp., Midland, Mich •.................. P 1580-1583 
Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., falls Churcb, Va. 

P 705 
Ablestik Adhesive Co., Inc., 833 W. 182nd St, Gardena, Cal. 
Acme Chemical & Insulation Co., 166 Chapel St., New Haven, Conn. 
Acme Resin Co., Div. Corn Prods. Co., 1401 Circle Ave., Forest Park, III. 
Adams & Assoc., Inc., 1062 N. Orange Grove Ave., Hollywood, Calif. 
Adhesive Products Corp., 1660 Boone Ave., Bronx, N. Y. 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
Amicon Corp., 25 Hartwell Ave., lexington, Mass. 
Amphenol Cadre Div., 20 Valley St., Box 150, Endicott, N. Y. 
Analytical Chemical labs., 22 W. Madison, Chicago, III. 
Anchor Alloys Inc., 968 Meeker Ave" Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
~racan Electronics, 344 East 49th st., New York, N. Y. 
Annstrong Cork Co., W. liberty St., lancaster, Pa. 
Armstrong Products Company, Inc., P.O. Box 657, Warsaw, Ind. 
Bacon Industries Inc., 192 Pleasant St .. Watertown, Mass. 
Biggs Co., 1547 14th St, Santa Monica, Calif. 
Biwax Corp., 45 E. Bradrock Dr., Des Plaines, III. 
CRG Chemicals, Div. C. J. Webb, Dresher,Pa. 
Chemtronics, fnc., 1260 Ralph Ave., Brooklyn, N. Y. 
Con.p, Inc., 184 E. Union St., Allegany, N. Y. 
Daylen Co., Box 527, South Gate, Calif; 
Dennis Chemical Co., 2701 Papin St.,St. louis, Mo. 
Diamond Shamrock Chemicat,co., 175 Schuyier Ave.,N. Arlington, N. J. 
Dolph, J. C. Co., New Rd., Mhnmouth Junction, N. J. 
Dow Chemical Co., Midland, Mich. 
Durez Plastics Div., 1921 Walck Rd., N. Tonawanda, N. Y. 
Dynaloy, Inc., 7 Great Meadow la., Hanover, N. J. 
E. I. Dupont De Nemours & Co., Inc., 1001 Market St., Wilmington,. Del. 
Eastman Chemical Prods., Inc., Kingsport. Tenn. 
Electro·Science labs., Inc., 1133 Arch St., Philadelphia, Pa. 
EI¢ctronized Chemical. Corp., ,S. Bedford St., Burlington, Mass. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Epoxy Products Co., 119 Coft St., Irvington, N. J. 
Epoxylite Corp., 1428 N. Tyler Ave., S. EIMonte, Calif. 
Fiberite Corp., 515·559 W. 3 St., Winona, Minn. 
fuller·O'Brien Corp., 1~42Willow Rd., Menlo Park, Calif. 
Furane Plastics, Inc., 5121 San Fernando Rd., W. Los Angeles, Calif. 
General Electric, Insulating Materials, 1 Campbell Rd., Schenectady, N. Y. 
G. E. Co., Insulator Dept., 2525 Insulator Dr., Baltimore, Md. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
Hardman, Inc., 600 Cortland St, Belleville, N. J. 
Hi·Test Chemical Corp., 40 Blanchard St., Newark, N. J. 
Hightemp Resins Inc., 225 Greenwich Ave., Stamford, Conn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City,Cal. 
Hysol Div., 211 Franklin St., Olean, N. Y. 
Isochem Resins Co .. , Cook St, lincoln, R. I. 
Kana labS., Inc., 1000 Thompson la., Nashville, Tenn. 
Kenics Corp., One Southside Rd., Danvers, Mass. 
Klenk Chemical Corp., 31140 Fraser Dr., Fraser, Mich. 
MacDonald & Co., 213 South .Brand Blvd., Glendale, Calif. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Midsil Corp., 27 Bland st., Emerson, N. J. 
Miller·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Molded fiber Glass Cos., 4401 Benefit' Ave., Ashtabula,Ohio 
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Morton Chemical Co., 110.N. Wacker Or., Chicago, III. 
Nitine, Inc., Rta. 46,;Clifton, N. J. 
Nopco Chemical Div:, 60 Park PI., Newark, N. J. 
Pacific Resins & Chemicals, Inc., 3142 W. Mill Ct, Milwaukee, Wisc. 
Packaged Resins Co., 130 Wood Rd., Braintree. Mass. 
Penn-Union Elee., .ATeledYlle Co., Box 723, Edinboro, Pi. 
Plastic Wire & Cable Corp., E. Main St., Jewett City, Conn: 
Polymer Corp., 212D Fairmont Ave., Reading, Pa. 
Ram Chemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena,-C'lif. 
Rawn Company, Inc., Box 9, Spooner, Wisc. , 
Rector Engrg. & Plastics Co., 31& Randolph PI., N. E., Washington, D. C. 
l!eichhold Chemicals, Inc., 525 N. Broadway, White Plains, N:Y. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City: Cal. 
Rogers Corp., Rogers, Conn. , 
Sauereisen Cements.Co., 160 Gamma Dr., PiHsburgh, Pa. 
Schenectady Chemicals, Inc., Box 1046, SChenectady, N. Y. 
Seal·Peel, Inc., 775 Stephenson Hwy., Royal Oak, Mich. 
Semicon Assoc, Inc., P. O. Box ~32, lexington, Ky. 
Smooth·On, Inc., 1000 Valley Rd., GilleHe, ~. J. 
Stauffer Chemical Co., Silicone Dept., 299 Park Ave., New York, N. Y. 
Sterling Varnish Co., The, Haysville Borough, Sewickley, Pa. 
Stevenson Bros. & Co.; 110 Race St., Philadelphia, Pa, 
T echform labs., Inc., 707 S. Hampton Dr;, Venice, Calif, 
3M Co., 3M Center, St. Paul, Minn. 
Topper Mfg. Co., Inc., 889 Northern 81vd., Great ,Neck, N. Y. 
Tra-Con, Inc., 55 North St., Medford, Mass. 
U S Polymeric, Inc., 700 E. Dyer Rd., Santa Ana, Cal·if. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York,N, Y. 
United American Metals Div., 970 Meeker Ave., Brooklyn,N. Y. 
Universal Shellac & Supply Co., 5'10 Irving Ave., Brooklyn, N. Y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Western Coating Co" Box 598, Royal Oak, Mich. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
Zophar Mills, Inc., 112·130 26th St., Brooklyn, N. Y. 
Zurn Inds., 12th & Plum St., Erie, Pa. 

COMPOUNDS •. WEATHERPROOFING-SEE 
COATINGS. WEATHERPROOFING 

COMPRESSORS. DATA & SPEECH 
Dilital Devices Div., 200 Michael Dr., Syosset, N. Y. 
Nippon Elec. New York Inc., 20D Park Ave., New Yorle, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
stellannetrics, 416 E. Cota St, santa Barbara, Calif. ........ P 2794 
TeleoSlgnat Corp., 250 Cronways Park Dr.; WoodbUIJ, N. Y. .,.. P 757 
Elpac Data Systems, 1B651 Von Karman Ave., Irvine, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Signatron, Inc., 594 MarreH Rd., lexington, Mass. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 

COMPUTER LOGIC CIRCUITS-SEE CARDS. 
LOGIC: CIRCUITS. HYBRID: CIRCUITS. 
INTEGRATED: MODULES. LOGIC 

COMPUTER MEMORY TESTERS-SEE TESTERS. 
COMPUTER MEMORY 

COMPUTER TAPE RECORDERS
SEE DATA RECORDERS 

COMPUTER TEACHING DEVICES-SEE 
TEACHING MACHINES 

COMPUTER TYPE INDICATOR5-SEE LIGHTS; 
DIALS, READOUTS 

COMPUTERS. ANALOG 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, caiN. P 764 
Automation Development Co., 9.905 W. Jefferson Blvd., Culver City, Cain. 
Bowmar Instrument Corp., 8000 Bluffton Rd" fl Wayne, Ind. 
Burr·Brown Research Corp., Inl'!. Airport Ind. Pk., Tucson; Ariz. 
ControlTechnology CD. Inc., 4"'6 29th St., L I. C., N. Y. . . . . . P .2663 
Data Device Corp., DlPl.17, 100 Tech St, HickSVille, N. Y. 
Disc Inslrs., Inc., 2701 S. Halladay St., Santa Ana, Calif. 
Electronic Assocs., Inc., 185 Monmoutll Pkwy., Long Branch, N. J. 
GAP Instrument Corp.".17 Brooklyn Ave., WestbulY, N. Y. .. '.' . p 2666 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. J. 

Heath Co., Dept. lao, Benton Harbor, Mich. 
P 1029,1033, 1036 

Hybrid Systems Corp., 95 Terrace Hall. Ave., Burlington, Mass. 
Intronlcs, Inc., 57 Chapel St., Newton, Mass. 
Nippon Elec. New. York Inc., 2110 Park Ave., New, York, N. T. 
Pbilbrick/Nexus Research, 17 Allied Dr. at Rle. 128, Dedham, Mass. 
Phllco/Fonl Corp., C & Tioga SIs., Philadelphia, Pa. 
SUperior Mig. & 1m!; Corp., 3f1.4l12Oti1 Ave., L I. C., N. Y. .. . . p 2673 
Trarismagnetics Inc., 134-25 Korthern Blvd., flushing, N. Y. p 1054 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Applied DynamiCS, Inc., 2275 Platt Rd., Ann Arbor, Mich. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Austin Elctrns., 450 W. First Ave;, Roselle, N. J. 
Automatic Control Electronics, Inc., Box 1198; San Antonio, Tex. 
Aviation Elec., ltd., 2110 Laurentien Blvd., Montreal, Que" Can. 
Bailey Meter Company, Wickliffe, Ohio 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Navigation. & Control Oiv., Teterboro, N. J. 
Bristol Co., Box 1790, WaterbulY, Conn. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Elron Inc., 9701 N, Kenton Ave., Skokie,1I1. 
Ensco, Inc., 3100 Eldredge St, Salt lake City, Utah 
Ferranti ,Ltd., Hoilinwo!Jd, lanes" Eng. 
Foxboro, 'Foxboro;. Mass. 
GPS Instrument Co .. Inc" 14 Burr St., Framingham, Mass. 
General Computers Inc., 5990 W. Pica Blvd., Los Angeles, Calif. 
GOOdyear, Aerospace Corp., 1210 Massillon Rd .. Akron, Ohio 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta" N. Y. 

Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis,Minn: 
Honeywell; Inc .• Industrial Div., 1100 Virginia Dr.,ft. Washington, Pa. 
HuRlIes Aircraft, Aerospace Gp" Centinela Ave. &.Teale St., Culver. City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, ,Cal. 
Kollmorgen Color Sys., 67 Mechanic St., Attleboro, Mass. --
Kollsman Instr. Corp., 575 Underhill Blvd:, Syosset, N. Y. 
lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
lear Siegler, Inc., 4141 Eastern Ave., S,E., Grand Rapids, Mich. 
link Group, Singer·General Precision, Inc., Binghamton, N. y, 
litton Systems, Inc., Guidance & Control Sys. Div., 5500 Canoga Ave., 

Woodland Hills,Calif. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Milgo Elctm. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Motorola, Inc., Control Sys. Div., 3102 North 56th st., Pho!nix, Ariz. 
Motorola Instrumentation & Control, Inc., Blx 5409,Phoenix, Ariz. 
NRA, Inc., 12 Nevada Dr." New Hyde Park, N. Y. 
Pastoriza Div. Analog Devices, Inc., 221.Fifth St., Cambridge, Mass. 
lleeves Instr. Div., .East Gate BI~d., Garden City, N. Y. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Reflex Controls Corp., 15 Stapar PI., Huntington Sta., N. Y. 
Rodale Electronics, .Inc., 603 Chestnut St., Garden City, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Standard Electric Time torp., 89 Logan St., Springfield, Mass. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Taylor Instr. Process Control Div., 95. Ames St., ROChester, N. Y. 
Telectro Systems Corp., 96·18 43rd Ave., Corona, N. Y. 
Teledyne Systems Co" 2110 N, Aviation Blvd., EI Segundo, Calif. 
Transystems Elctrn. Co., 2200 Central Rd., Fort lee,. N. J. 
Westing~ouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa: 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Yewter Corp., 1885 Palmer Ave" larchmont, N. Y. 
Zeltex .Inc., 1000 Chalomar Rd., Concord, Calif. 
Zonic Technical labs., 965N. Bend Rd., Cincinnati, Ohio 

COMPUTERS. DESK TOP· {DIGIT ALI 
Digital Equip. Corp., 14G Main St., Maynard, Mass. 
Electro Scientific IndL, 13900 N.W. Science Park. Dr., PorOand, Ore. 
Varian Data Machines, 2722 Michelson Dr., Irvine, Calif. 
Wang labs, Inc., Dept. fi.AC, 836.North St., Tewksbury, Mass. .. . P 81.5 
Beckman Instrs., Inc., Scientific Instrs. Oiv., 2500 Harbor Blvd., Fullerton, Cal. 
Computer Automation, Inc., 895 W. SixteenthSt., Newp.ort Beach; Calif. 
Oero Research & DevelopmentCorp., Broadway & Park Ave., Huntington,N .. Y. 
Digiac Corp., Ames Ct., Plainview, N. Y. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Hewlett·Packard Co" 1501 Page Mill Rd., Palo Alto, Caljf, 
loral Efctm. Sys., 825 Bronx River .Ave., Bronx, N. y.-., 
Olivetti Underwood Corp., One. Park Ave .. , New York, N. Y. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N, Y. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

-"", 

COMPUTERS. DIGITAL· (GENERAL PURPOSE) 
Burroughs Corp., OEM Sales Dept., 1649 Wilshire Blvd., Los Angeles,Calif. 

p 765 
Digital Ettulp. Corp., 14G Main St.,MaYnard. MaS.!. 
Electronic Assoc.s., Inc., 185 Monmouth Pkwy., Long Branch, .. N. J. 
General Electric Co., Elelln .. Compo Sales Oper" I River Rd.; Schenectady, N. Y, 
Nippon Elec. New York Inc., 200 Park Ave., lIew York, .N. Y. 
Pennwaod Numecbron Co.,· 7249 Frankstown Ave., ~ittsburgh, Pa. 
Philco/Ford Corp" C& Tioga SIL, Philadelphia, Pa. 
Raytheon Computer, 2700 South Fairview St, Santa Ana, Calif. . . p }97 
Republic Corp., 9154 Deering Ave., Chatsworth, Calif. ....... p 800 
Sclentiflc Data Systems Inc., 701 S. Aviation BI., EJ Segundo, Cal. P 801 
Varian Data Machines, 2722 Michelson Of., Irvine, Calif, 
Wang Labs, Inc., Dept.'6,AC, 836 North St., Tewksbury, Man. ... p 815 
Adage, Inc., 1079 Commonwealth Ave., Boston, Mass. 
Bendix Corp" Navigation & Control Div., Teterboro, N. J. 
Cambridge Thermionic Corp .• 445 Concord Ave., Cambridge, Mass. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Computer Automation, Inc.; 895 W. Sixteenth St., Newport Beach, Calif. 
Conductron Corp., 2600.North 3rdSt., St. .Charles, Mo. 
Digiac Corp., Ames Ct., Plainview, N. Y. 
Digital Data Systems, 18819 Bryant SI., Northridge, Cal. 
EMR Computer, 8001 Bloomington Frwy., Minneapolis, Minn. 
EMR Div., Box 223, Princeton, N .. 1. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Ferranti Ltd., Hollinwood, lanes., Eng. 
Fischsr & Porter Co" 115Warminster Rd., Warminster, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale. St., Culver City, Cal. 
I.R.A. Systems Inc, 332 Second Ave., Waltham, Mass. 
Kollmorgen Color Sys:, 67 Mechani, St., Attleboro, !jass. 
lancer Electronics Corp·., 1416 W. Main St.,Norristown, Pa. 
lear Siegler, Inc., 4141 Eastern Ave., S.£, Grand ~apids, Mich. 
liHon Systems, Inc., Guidance & Control Sys: Div., 5500 Canoga Ave., 

Woodland Hills, Calif. .. ' 
lockheed Electronics Co., Route 22[ Watchung, N. J. 
Lockheed'Elctrns. Co., 6201 [Randolph, los Angeles, Calif. 
Loral Elctm. Sys., 825 Bronx River Ave., Bron~ N. Y. 
Motorola, Inc., Control Sys. Div., 3102. North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
Olivetti Underwood Corp., One Park Ave., New York, N. Y. 
Potter Instrument Co., Inc., E, Bethpage Rd., Plainview, N. Y. 
RCA, Defense Elctrn. Prods" Marne Hwv., Morristown, N. J. 
Redcor CoW" Box 1031, Canoga Park,Calif. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Research Engineering Div., 12 Manheim Rd.,.EsseK fells, N.i 
Singer-General Precision Inc., 1150 McBride Ave., little Falls, N. J, 
Spear Computers, Inc., 335 Bear Hiil Rd., Waltham, Mass. 

,Sperry RaAd Corp., Univac Div., Box aIOO, Philadelphia, Pa. 
Systems Eng. labs in Batch'll should be. 
Varian Assocs:, 611 Hansen Way, Palo Alto, ·Calif, 
Victoi Comptomet" Corp., 3900 N. Rockwell St., Chicago, III. 
Westinghouse Elec:Corp., Industrial Group,Sox 868, Pittsburgh,Po. 
Westinghouse Electric Inti. Co.,200 Park Ave., New York, N. Y. 
W~e labs., 128 Maryland St., EISegundo, Calif. 



COMPUTERS. DIGITAL (SPECIAL PURPOSE} 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, Calil. .......... p 764 
'Automation Development Co., 9905 W. lefferson BI,d., CulYer City, calif. 

P 2660 
Bowmar Instrument Corp., 8tIOO Bluffton Rd., Ft. Wayne, Ind. 
CalHornl. Sys. Camp., Inc., 9176 Independence. Chatsworth, Cal. 
Chronellcs, 500 Nuber Ave., Mt. Vernon, N. Y. 
Data TechnololY Inc., 65 Gro,e St., Watertown. Mass. ....... P 1024 
Datascan, Inc., 1111 Paulison Ave., Clillon, N. I. 
Digital Dewlces Di,., 200 Michael Dr., Syosset, N. Y. 
Electronic Assocs .• Inc., 185 Monmouth Pkwy., long Branch. N. I. 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. 
logic Science, Inc., Box m96, San Diego, Calif. 
Metric Systems Corp., 736 N. Beal St, Fort Walton Beach, Fla. p 541 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
PPM Inc., 7018 Euclid Ave., Cleveland, Ohio 
Pennwood Numechron Co., 7249 Frankstown Ave., Pittsburgh, Pa. 

Phllco/Ford Corp., C & Tioga sts., Philadelphia, Pa. 
Raytheon Computer, 2700 South Fairview St, Santa Ana, Calif .. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. ..... 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. 
Theta Instrument Corp., Fairfield, N. I. 
Varian Data Machines, 2722 Michelson Dr., Irvine, C.lif. 
Veedor·Root Inc., 70 Sargeant St, Hartford, Con~ 
Vietoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Wang labs, Inc., Dept. 6·AC, 836 North St, Tewksbury, Mass. 
AAI Corp., Box 6767, Baltimore, Md. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Allis, Louis Co., Div.Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Astronautics Corp. of America, 907 S. First St., Milwaukee, Wise. 
Austin Elctms., 450 W. First Ave., Roselle, N. J. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bailey Meter Company, Wickliffe, Ohio 

p 794 

p 797 
p 800 
p 801 

p 815 

Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendi, Corp., Navigation &.Control Div., leterboro, N. J. 
Bio·Medical Elctms., Inc., 653 Lofstrand La., Rockville, Md. 
Blake Electronics Inc., Muskego, Wisc. 
Boston Digital Corp., 21 Main St., Ashland, Mass. 
Bristol Co., Box 1790, Waterbury, Conn. 
Brown Engrg. Co., In~, Research Park, Huntsville, Ala. 
Bunker·Ramo Corp., 445 Fairfield Ave., Stamford, Conn. 
Bunker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
C. E. Wire Co., 4011 McClure Ct., Fort Wayne, Ind. 
cambridge lhermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Canoga Electronics Corp" 8966 Comanche, Chatsworth, Calif. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Commander Labs., Inc., 1177 Santa Fe Ave., Escondido, Calif. 
Computer Automation, Inc., 895 W. Sixteenth St., Newport Beach, Calif. 
Computronics Engrg. 4949 Hollywood Blvd., los Angeles, Calif. 
Concord Control, Inc., lZ81 SoldierdTiid Rd., Boston, Mass. 
Datacraft Corp., P.O. Box 23550, Ft. Lauderdale, Fla. 
Davidson Electronic Development Co., 2111 Peninsular Dr., Erie, Pa. 
Defense Elctms., Inc., Rockville, Md. 
Design Automation, Inc., 809 Massachusetts Ave., lexington, Mass. 
Oil An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digiac Corp., Ames Ct., Plainview, N. Y. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Digital Products, 335 W. Seventh St., San Pedro, Calif. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Oytro Corp., 63 Tec St., Hicksville, N. Y. 
EMR Computer, 8001 Bloomington Frwy., Minneapolis, Minn. 
EMR Div., 80, 113, Princeton, N. J, 
Electromec, Inc., 209 N. Tradd St., Statesville, N. C. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
English Elee. Co., Ltd., English Elec. House Strand, london, W.C. 1, Eng. 
Fabri·Tek Instruments, Inc., 5225 Verona Rd., Madison, Wisc. 
Fairchild Space & Defense Systems, 300 Robbins La., Syosset, N. Y. 
Ferranti Ltd., Hollinwooa, Lancs., Eng. 
Ferranti·Packard Ltd., 121 Industry St., Toronto. Ont., Can. 
fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Foxboro, Foxboro, Mass. 
General Instrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Geospace Bctms. Div., 1 Fairchild Ave., Plainview, N. Y. 
Goodyear Aerospace Corp., 1110 Massillon Rd., Akron, Ohio 
Hartman Systems Ca., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Harworth Mfg. Ca., 2881 EI Camino Real, Redwood City, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvem St., Fullerton, Cal. 
Hyde Park Electronics, Inc., Bo,44, Dayton View Sta., Dayton, Ohio 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
Instrumentation Technology Corp., 18811 Napa St., NorthridRe. Calif. 
Keuffel & Esser Co., Adams & Third Sts., Hoboken, N, J. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kybe Corp., 132 Calvary St., Waltham, Mass. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Eletm. Instr. Div., 714 N. Brookhurst St., Anaheim, Cal. 
Lear Siegler, Inc., 4141 Eastem Ave., S.£., Grand Rapids, Mich. 
Lehigh Valley Electronics, Inc., Bo, 125, Fogelsville, Pa. 
link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
litton Systems, Inc., Guidance & Control Sys. Div., 5500 Canoga Ave .• 

Woodland Hills, Calif. 
Lockheed Aircraft Service Co., Ont. Inti. Airport, Ontario, Cal. 

- loral Elctm. Sys., 825 BrOnK River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave" New York, N. Y. 
Massey Dickinson Co., Inc., 9·11 Elm St., SaKonville, Mass. 
MOKson Electronics Div., Sunrise Hwy., Great River, N.Y. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Milgo Eletm. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington. Pa. 
Moore Assocs. Div., 815 AmeriCan St., San Cartes, Calif. 

NUS Corp., Bo, 248, Paramus, N. J. 
Navcor Inc., Valley Forge Ind. pk., Norristown, Pa. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Nuclear Data, Inc., 100 W. Golf Rd., Palatine, III. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
RCA, Defense Elctm. Prods., Mame Hwy., Morristown, N. J. 
Redcar Cor~., Bo, 1031, Canoga Park, Calif. 
Refleetone. Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Research Engineering Div., 12 Manheim Rd .• Essex Fells, N. J. 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Signal AnalysiS Inds. Corp .• 12 Di Tomas Ct., Copiague, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Singer-General Precision, Inc., 808 Westem Ave., Glendale, Calif. 
Solid State Radiations, Inc., 2261 S. Carmelina, Los Angeles, Calif. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Spear Computers, Inc., 335 Bear Hill Rd., Waltham, Mass. 
Strandberg Engrg. Labs., Inc., 1001 S. Elm St., Greensboro, N. C. 
Sylvania Electric Prod., Inc., Elctm. Sys., 40 Sylvan Rd., Waltham, Mass. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Texas Instruments Inc., Industrial Prods. Div., Bo, 66017, Houston, 1". 
Time Share Peripherals Corp., Box 361, Wilton, Conn. 
lransystems Elctm. Co., 2200 Central Rd., Fort Lee, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Victor Comptometer Corp., 3900 N. Rockwell St., Chicago, III. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Westinghouse Elec. Corp., Defense Prods., Box 1278. Pittsbur~h, Pa. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 

COMPUTERS. HYBRID. ANALOG·DIGITAL 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, Calif. ... . . . . p 764 
Automation Development Co., 9905 W. lefferson Blvd., Culver City, Calif. 
Burr·Brown Research Corp., Int'!. Airport Ind. PI<., Tucson, Ariz. 
Disc Instrs., Inc., 2701 S. H.lladay St., Santa Ana, Calif. 
EMR·Hatboro, E. County line Rd., Hatboro, Pa. 
Electronic Assoes., Inc., 185 Monmouth Pkwy., long Branch, N. I. 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mas~ p 528 
Intronies, Inc., 57 Cbapel st., Newton, Mass. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedbam, Mass. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. P 801 
Tbeta Instrument Corp., Fairfield, N. J. 
Trmmagnetics Inc., 134·25 Northern Blvd., flushing, N. Y. . P 1054 
Adage, Inc., 1079 Commonwealth Ave., Boston, Mass. 
Applied Dynamics, Inc., 2275 Platt Rd., Ann Arbor, Mich. 
Austin Elctms., 450 W. First Ave., Roselle, N. J. 
Automatic Control Electronics, Inc" Box 1198, San Antonio. Tex. 
Bailey Meter Company, Wickliffe, Ohio 
Bendi, Corp., Navigation & Control Div., Teterboro. N. J. 
Cambridge lhermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Defense Elctms., Inc., Rockville, Md. 
Design Automation, Inc., 809 Massachusetts Ave., L"ington, Mass. 
Dynamic Precision Controls Corp., 449 E. Main St.. Hagerstown, Ind. 
Dytro Corp., 63 Tec St., Hicksville, N. Y. 
Ferranti Ltd., Hollinwood, lanes., Eng. 
GPS Instrument Co., Inc., 14 Burr St., Framingham, Mass. 
Goodyear Aerospace .corp., 1210 Massillon Rd., Akron, Ohio 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hughes Aircraft, Aerospace Gp.,Centinela Ave. & Teale St., Culver City, Cal. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
Lear Siegler, Inc., 4141 Eastem Ave., S.E., Grand Rapids, Mich. 
link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
litton Systems, Inc., Guidance & Control Sys. Div., 5500 Canoga Ave., 

WOOdland Hills, Calif. 
Loral Elctm. Sys., 825 Bron, River Ave., BronK, N. Y. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Microwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N. Y. ( 
Milgo Elctm. Corp., 7~0 N.W. 36th Ave., Miami, Fla. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Bo, 5409, Phoeni" Ariz. 
NRA, Inc., 12 Nevada Dr" New Hyde Park, N. Y. 
Nuclear Data, Inc., 100 W. Golf Rd., Palatine, III. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Research Engineering Div., 12 Manheim Rd., Ess" Fells, N. J. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N, J. 
Sperry Rand Corp., Univac Div., Bo, 8100, Philadelphia, Pa .. 
Sylvania Electric Prod" Inc., Elctm. Sys., 40 Sylvan Rd., Waltham, Mass. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Teledyne Systems Co., 200 N. Aviation Blvd .• EI Segundo. Calif. 
Time Share Peripherals Corp., Box 361, Wilton, Conn. 
lransystems 8ctm. Co., 2200 Central Rd., Fort Lee, N. J. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 
Zonic Technical labs., 965 N. Bend Rd., Cincinnati, Ohio 

COMPUTERS. RADIAC-SEE ANALYZERS. 
RADIATION 

COMPUTING EQUIPMENT. PERIPHERAL
SEE CONVERTERS: COUNTERS: 
PRINTERS: nco 

CONDENSERS-SEE CAPACITORS 

CONDUCTIVE FABRICS. FILMS & TAPES
SEE FABRICS. CONDUCTIVE 

CONDUCTIVE PLASTIC PARTS- SEE 
MATERIALS & PARTS. CONDUCTIVE 
PLASTIC 

CONNECTOR ADAPTERS 

CONDUIT. ELECTRICAL 
Panduit Corp., 17301 Ridgeland Ave., Tinley Park, III. 
Wiremold Co., Hartford, Conn. . .. P 1010.1011 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Co·Operative Industries, Inc., 100 Oakdale Rd., Chester, N. J. 
Icore Electro-Plastics, Inc., 1050 Kifer Rd .• Sunnyvale. Calif. 
Ideal Inds., Inc., 4450 Becker PI., Sycamore. III. 
Ideas, Inc., 118 Grand Ave., Laramie, Wyo. 
Johns-Manville Sales Carp., 22 East 40th St., New York, N. Y. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Monsanto Co .. 200 North 7th St.. Kenilworth. N. J. 
Plastic Wire & Cable Corp., E. Main St., Jewett City. Conn. 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa .. 
Republic Steel Corp., Bo, 6778, Cleveland. Ohio 
Taylor Electric, Inc., Fisher Rd., Howell, Mich. 
Titeflex, Inc., Hendee St., Springfield, Mass. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City. Mo. 
Zippertubing Co., 13000 S. Broadway. Los Angeles, Calif. 

CONES. SPEAKER-SEE SPEAKER CONES 

CONNECTOR ADAPTERS 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
APM·Hexseal Corp., 44 Honeck St., Englewood, N. J. 
ARRA, Inc., 15 Harold Ct., Baysbore, N. Y. 
Accurate Electronies Corp., Box 9351, Elyria, Obio 
American Corp., 87 Rumford Ave., Waltham, Mass. . 
Ampbenol Connector Div., 2BOI S. 25th Ave., Broadview, III. 

P 1646 
P 832 
P 834 

p 836,860, B6l, 870-B72. 874. 875 . 
Amphenol RF Div., 33 E. Franklin St., Danbury, Conn. 
Barnes Corp" 24 N. Lansdowne Ave., Lansdowne, Pa. 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Dbio 
Connector Corp., 6025 N. Keystone Ave., Cbica[o, III. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Dow·Key Co., 2260 Industrial La., Broomfield, Cola. 
Electronic Molding Corp., 44 Church St., Pawtucket, R. I. 
GC Electronies, Dept 10·1, 400 S. Wyman St., Rockford, III. 
Gulton Inds., Inc., Microceramics Div., Metuchen, N. I. 

P 892 
P 1658 
P 900 

P 903 

Hugbes Aircraft, Connecting Devices, Box H. Newport Beach. Calif. P 906 
Kings E1ctrns. Co., Inc., 40 Marbledale Rd., Tuckahoe, N. Y. 
Lab-Tronies, 6225 Benore Rd., Toledo. Ohio ... , ........ ,-_ P 985 
Microwave Devices Div., Bendi. Corp" Hurricane Rd., Franklin, Ind. 

National Tel·Tronics Corp., 56 st. Casimir Ave., Yonkers, N. Y. 
Omni Spectra, Inc., 246l1li Hallwood Ct., Farmington, Micb. .. 
Pomona Electronics Co. Inc., 1500 £. 9tb St, Pomona, Calif. 

p877 
p 929 

p 1690 

p 935-940.942,946,966.968.970-974 
Reynolds Industries, Inc., BDK p·SSO, Marina Del Ray, Cal. p 980,981 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio . . p 983 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. p 9B2 
Samarius Inc., 300 Seymour Ave., Derby, Conn. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. _ P 988 
Showa Musen Kogyo Co .• Ltd., 5-5, fi.chome, Togoshi. Shinagawa·ku, Tokyo, 

lapan ......... ..... ....... .. , . p 2776 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Superior Electric CD" 1000 Middle St., Bristol, Conn. 
Vector Electronic Ca. Inc., 124811 Gladstone Ave., Sylmar. Cal. 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago. III. _. 
Air.{}-Tronics Products, Inc., Box K, Morrisville, N. Y. 

p 986 

p 1009 

Aircraft & Elctm. Specialties, Inc., 12675 W. U.S. Hwy. 36, Plainfield, Ind. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Bendi, CorP., Electrical Components Div., Sidney, N. Y. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Cable"'lectric Prods., Inc., 234 Daboll St., Providence, R. I. 
Cambridge Thermionic Corp .. 445 Concord Ave .• Cambridge. Mass. 
Carol Cable Co., Bo, 68, Pawtucket, R. I. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Deutsch Co., Electm. Compo Div., Mun. Airport Bannin~. Calif. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dittmore-Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S., Long Island City. N. Y. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Flight Connector Corp., 14128 Lemoli Ave., Hawthome, Calif. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
General RF Fittings, Box 278, Port Salerno. Fla. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Glenair, Inc., 1211 Air Way, Glendale, Calif. 
Gremar, Inc., 10 Micro Dr., Wobum, Mass. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Icore Electro-Plastics, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
lones, Norman, Inc., Box 1, South Merrimack, N. H. 
Kistler Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N, Y. 
Massey, A. H., Inc., III Third St., Derby, Conn. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Mi-Kro Connectors Div., 40·09 21st St., Long Island City, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena. Cal. 
Minax Devices Inc., 226R Merrick Rd., Lynbrook, N. Y. 
Monitor Systems Inc., 401 Commerce Dr .• Fort Washington, Pa. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y, 
Oneida Electronic Mfg, Co., 843 N. Cottage St., Meadville, Pa. 
Phelps Dodge Electr.Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Physical Sciences Corp., 312-314 E. Live Oak Ave., Arcadia. Calif. 
Prodelin,lnc., Box 131, Hightstown, N. 1 
Rohde & Schwarz Sales Co" 11l Lexington Ave., Passaic, N. J. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y .. 
Staffallinc., 7 Woodland St., Providence, R. I. 
Superior Continental Corp., Box 489, Hickory, N. C, 
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CONNECTOR ADAPTERS (Cont'dl 
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Switchcrafl, Inc., 5555 N. Elston Ave., Chicago, III. 
Sylvania Electri.c Products, Inc., Parts Oiv., 12 Second Ave., Warren, Pa. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. • 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Wiggins, E. B., Inc., 5000 Triggs St., los Angeles, Calif. ' 

CONNECTOR BOXES & STRIPS. 
POWER OUTLET. 

Accurat. Electronics Corp., Sox 935J, Elyria, Ohio .......... p 832 
lab·Tronlcs, 6225 BenOre Rd., Toled., Ohl. 
Sh.wa Musen K.gyo Co., Ltd., 5-5; 6-chome, Togoshi, Shinagawa·ku, Tokyo, 

Japan 
Wiremold Co., Hartferd, Conn. . . . . . . . . . . . . . . . . . .. p (iOlO, 1011 
Antennacraft Co., Box 1005, Hwy. 34, W., Burlington, Iowa 
Bud Radio, Inc., 4605 East 355th St." Willoughby, Ohio . 
Eagle Electric Mfg. Co., Inc., 13·10 Bridge Plaza S., long Island City, N. Y. 
Electro Oceanics, Inc., 2000 S. Santa Fe Ave., Compton, Calif. 
Morey Corp.,.2659 Wisconsin Ave., Downers Grove, III. 

CONNECTORS & TERMINALS. PUSH·ON. 
QUICK DISCONNECT 

Accurate Electronics Corp., Box 935J, Elyria, Ohio .......... p B32 
Americon Corp., 81 Rumford Ave., Waltham, Mass. .. p 834 
Burndy Corporation, Richards Ave., Norwalk, Conn. ........ p 880, 883 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, CaIW, 
Cinch Mfg, Co" 1501 Morse Ave., Elk Grove Village, III. 
Cinch·NuLine, 1015 South 6th St, Minneapolis, Minn. 
Connector Corp., 6025 N. Keystone Ave., Chicago, III. . ..... ; p 893 
Electronic Molding Corp" 44 Church St., Pawtucket, R. I. ... . . . p 901 
Glass Technology Div .. 1644 Whittier Ave., Costa Mesa, Calil. p 905 
Grayhill Inc., 569 Hill2rove Ave., la GranRe. III. . . . . . . . . . . . . . p 2727 
ICO/Rally, 1015 Corporation Way, Palo Alto, Calif. 
lab·Tronics, 6225 Benore Rd., Toledo, Ohio p 984 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III. . p 925-927 
National TeHronics Corp., 56 St. Casimir Ave., Yonkers, N. Y.. p 929 
North Electric Co., Electroneties Div., 553 S. Market St.. Galion. Ohio 

p 930 
Robinson·Nugent Inc., 800 E. 8th St., New Albany, Ind. ...... p 977 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio 
Scientific Data Systems Inc., 101 S. Aviation 81., EI Segundo, Cal. 
Showa Musen Kogyo Co., lid., 5-5, 6-chome, Togoshi, Shinagawa-ku, Tokyo, 

Japan .......................................... p 2776 
Texas Instrum .. ts Incorporated, Components Group, Box 5012, Dallas. Tex. 
Vector Electronic C •. Inc., 12460 Gladstone Ave., Sylmar, Cal. 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago, III. .... p 1009 
ACI Incorporated, 106 Industrial Ctr., Princeton, N. J. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Alloys Unlimited, Inc., 16661 'Ventura Blvd., Encino, Cal. 
Astrolab, Inc., 4 McCandless SI., linden, N. J. 
'Avdel Inc .• 210 S. Victory Blvd., Burbank, Calil, 
Beaa Chain Mfg. Co., 110 Mounlain Grove St., Bridgeport, Conn. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Blonder·Tongue labs inc., 9 Alling St., Newark, N. J. 
Cambridge Thermionit Corp., 445 Concord Ave., Cambridge, Mass. 
O·Cemco, 3200 N. San Fernando Blvd., Burbank, Calif. 
Deutsch Co., Electrn. Compo Oiv.,. MUll. Airport Banning, Calif. 
Doran Mfg. Co., 1033 Bader St., Cincinnati, Ohio 
ETC, Inc., 990 East 67 St., Cleveland, Ohio 
Electric Terminal Corp., Drawer E, Pilgrim Sta., Warwick, R. I. 
Ercona Corp., 2121 Bellmore Ave .. Bellmore, N. Y. 
Ferranti ltd., Hollinwood, lanes., Eng. 
General Slaple C'o., 18 East 22nd St., New York, N. Y. 
H & S Wire Cutting Service, Inc., 42 East 12th St.,New York, N. Y. 
Helwig Carbon Prods., Inc., 2550 North 30th St., Milwaukee, Wise. 
Henry & Thomas, ltd., Yeo St., london E. 3, England 
Hollingsworth Solderless Terminal Co., Box 430, Phoenixville, Pa, 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Javex Eletrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
litton Inds., USECO Oiv., 13536 Saticoy St., Van Nuys, Calif. 
Marshall J. Assocs., Inc., Box 6276, Bridgeport, Conn. 
Mi·Kro Connectors Oiv., 40-09 21st St., long Island City. N. Y. 
Nutmeg Screw Machine Pro~ucts, P.O. Box 1410, Waterbury, Conn. 
Oneida Electronic Mfg. Co., 843 N. Cottage St, Meadville, Pa. 
Penn·Union Elec., A Teledyne Co., Box 723, Edinboro, Pa. 
Richards, Arklay S. Co" Inc., 1 Winchester St., Newton Highlands, Mass. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Cali!. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

>Tyton Corp. of'America, 46 Liberty St., Metuchen, N. J. 
Vaco Products Co., 510 N. Dearborn SI., Chicago, III. 
Whitaker Cable Corp., 1301 Burlington. St., N. Kansas City, Mo. 
Wiggins, E. B., Inc., 5000 Triggs St., los Angeles, Calif. 
ZierickMfg. Corp., Radio Circle. Mt. Kisco, N. Y. 

CONNECTORS. ANODE-SEE TUBE PARTS 

CONNECTORS.' ANTENNA-
SEE CONNECTORS. R-F. COAXIAL 

CONNECTORS. BAnERY 
Accurate Electronics Corp." Box 935J, Elyria, Ohio ....... . 
Cinch Mfg. Co., 1501 Morse Ave., Elk Grove Village, III. 
Connector Corp., 6025 N. Keystone Ave., Chicago, III. . ..... . 
GC ElectroniCS, Dept. 10·1, 400 S. Wyman St., Rockford, III. 
ITT Cannon Elec., 3208 Humboldt St., Los Angeles, Cal •. 
Lab·Tronies, 6225 Benore Rd., Toledo, Ohio 
Matrix Science ,Corp., 435 Maple Ave., Torrance, Calif. 
Rowe Industries Inc" 1702 Airport Hwy., Toledo, Ohio 
Rye Industries Inc., 125 Spencer PI., Mamaronel:k, N. Y. 

p 832 

p 892 
p 903 

'p 91U 
p 985 

Show. M.sen Kogyo Co., ltd., 5-5, 6-chome, Toroshi, Shinagawa·ku, Tokyo. 
Japan 
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Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Waldom Electronics, tnc., 4633 West 53rd St., Chicago, III. 
Accratronics Seals Corp., 2121 Kenmere Ave., Burbank,Calif. 
Aerolite Electronics Corp., 2207 Summit Ave., Union CItY, N. J. 
Bayside Elctrns., Inc., 1598 lindburgh; Stockton, Calif. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Cable Electric Prods., Inc., 234 Oaboll St., Providence, R. I. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Carol Cable Co., Box 68, Pawtucket R. I. . 
Eby Sales Co., 146·05 Archer Ave., Jamaica, N. Y. 

'General Scientific Equip. Co., Limekiln Pike & Williams Ave., Phila., Pa. 
Globe·Union Inc., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Joy MIg. Co., 338 S. Broadway, New Philadelphia, Ohio 
Keystone Elctros. Corp., 49 Bleeker St., New York, N. Y. , 
leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Penn·Union Elec., A Teledyne Co., Box 723, Edinboro, Pa. 
Philmore Mtg. Co., Inc., 130-01 Jamaica Ave" Richmond Hill, N. Y. 
Sittler Corp., 18 N. Ada St., Chicago, III. 
Sjoberg, C., & Son, Inc., 415. Station SI., Cranston, R. I. 
Taffet Electronics, Inc., 27·(11 Brooklyn-Queens Expwy., W., Woodside, N. Y. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

CONNECTORS. CIRCULAR. AUDIO 
Accurate Electronics Corp., Box 935J, Elyria, Ohio 
Amphenol Connector DIY., 2801 S. 25th Ave., Broadview, III. 

p 836,850-854,867,868 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Cain. p 889 
Cinch Mfg. Co., 1501 Morse AYe., Elk Grove Village, III. ....... p 889 
Clnch·Monadnock, 18300 E. Valley Blvd., City 01 Industry, CaIH. p 889 
Cinch·NuLine, 1015 South 6th St, Minneapolis, Minn. . . . . . . . p 889 
Conneetor Corp., 6025 N. Keystone Ave., Chicago, III. p 892 
Oialight Corp., 60 Stewart Ave., Brooklyn,N. Y. 
Elco Corp., M.rylandRd. & computer AYe;, Willow Grove, Pa. .. p B99 
GC ElectroniCS, Dept. 10·1, 400 S. Wyman St, Rockford, III. 
ITT cannon Elec., 3208 Humboldt St., Los Angeles, Cal. ... p 910, 911 
lab·Tronics, 6225 Benore Rd., Toledo, Ohio . . . p 985 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III. 
National TeHronics Corp., 56 St. Casimir Ave., Yonkers, N. Y.. p 929 
Plaxial Cable Dept., 10 Jaconnet St., Newton Highlands; Mass. .' p 889 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Obio. . P 983 
Rye Industries Inc., 125 Spencer PI., Mamaroneck,N. Y. . P 982 
Trimm Inc., 400 lake St., Libertyville, III. . P 996 
AOEC Inc., 86 Frelinghuysen Ave., Newark, N. J. 
Amphenol Industrial Oiv., 1830 South S4th Ave., Chicago, III. 
Barker Products Co., 344 Central St., Saugus, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Ereona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Javex Elctrns., 9509 Oak Glen Rd" Cherry Valley, Calif. 
National Conneetor Corp., Science Industry Ctr., Minneapolis, Minn. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn, N. Y. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Tru·Connector Corp., 245 lynnfield St., Peabody. Mass. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 

CONNECTORS. CIRCULAR. HEAVY DUTY. 
POWER . 

AMP Incorporated, Box 3608, Harrisburg, Pa. 
Ainphenol Connector Div., 2801 S. 25th Ave., Broadview, III. 

p 847,851-863 
Burndy Corporation, Richards Ave., Norwalk, Conn. .......... P 881 
Elco Corp., Maryland Rd. & Computer Ave" Willow Grove, Pa. .. P 899 
ITT Cannon Elec., 3208 Humboldt St., los Angeles, Cal. p 907,909,911 
ITT Wire & Cable Div., 112 Sterling St., Clinton, Mass. 
Matrix Science Corp., 435 Maple Ave., Torrance, Calit 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III. 
Positronic Inds., Inc., 1906 S. Stewart, Springfield,. Mo. . . . . 'P 931 
Pyle·National Co., Conneetor Div., 1334 N. Kostner Ave., Chicago, III. 

Reynolds Industries, Inc., Box P·850, Marina Del Ray, Cal. 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio ... 
Superior Electric Co., 1000 Middle St, Bristol, Conn. . .. 
Amphenol Industrial Dlv., 1830 South 54th Ave., Chicago, III. 
Associated fngrg. & Mfg. Corp., Glen Ridge, N. J. 
Aviation Elee., Ltd., 200 laurentien Blvd., Montreal. Que., Can. 
Bendi~ Corp., Electrical Components Oiv., Sidney, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 

P 978,979 
p 9BO,981 

P 983 
P 986 

British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Cable Electric Prods., Inc., 234 Oaboll St., Providence, R. I. 
Deutsch Co., Electrn. Compo Oiv., Mun. Airport Banning, Calif. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., long Island City, N. Y. 
Electro Oceanics, Inc., 2000 S. Santa Fe Ave., Compton, Calif. 
Equipment & Service Co., 7118 Envoy Ct., Dallas, Tex. 
Flight Connector Corp., 14128 lemoli Ave., Hawthorne, Calif. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Industrial Electronic Hardware Corp., 10Hrince St., New York, N. Y. 
Jettron Protlucts Inc., 58 Route 10, Box 7, Hanover, N. J. 
Joy Mfg. Co., 338 S. Broadway, New Philadelphia, Ohio 
leviton MIg. Co., Inc., 136 Greenpoint Ave., Brooklyn, N. Y. 
Mecca, P.O. Bo< 36393, Houston, Tex. 
Microdot Inc., 120 Pasadena Ave., S. Pasadena, Cal. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. 
Physical Sciences Corp., 312·314 E.live Oak Ave., Arcadia,Cal~. 
Plessey, Inc., 170 Finn 'Ct., Farmingdale, N. Y. 
Rohde & Schwarz Sales Co" 1lI lexington Ave., Passaic, N. J. 
Tri-8tate Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Tru·Connecto.r Corp., 245 lynnfield St., Peabody, Mass. . 
Veritron West Inc., 10245 SunburstSt., Chatsworth, Calif. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

CONNECTORS. CIRCULAR. HERMETIC & 
PRESSURIZED 

AMP Incorporated, Box 3608, Harrisburg, Pa. .. . . 
AMP Inc., Capitron DIY., 155 Park St., Elizabethtown, Pa. ...•. P 831 
Amphenol Connector Div., 2801 S. 25th Ave.; Broadview, III. 

P 850-852-856,857,863-866 
Basic Ceramics Inc., 221 Seventh Aye., Hawthorne, N. 1. 
Burndy Corporatilin, R.ichards Ave., Norwalk, Conn. ........ P 881,883 
Cinch-Grapbik, 200 S> Turnbull Canyon Rd., City 01 Industry, Calif. p. B89 
Cinch MIg. Co., 1501 Morse Ave" Elk GroveYlliage, III. ..•.•.. p 889 
Clnch·Monadn~ck, 18300 E. Valley Blvd., City of Industry, CaIW. p 889 
Cinch·NuLine, 1015 South 6th SI., Minneapolis, Minn. . .... ,' P B89 
Continental Connector Corp., 34-63 56th St., Woodside, N. Y. 
Glass Technology Div., 1644 Whillier Ave., Costa Mesa, CaIW. P 905 
Gulton Ind~, Inc., Microceramics hiv., Metuchen, N. J. 
ITT Cannon Elee., 3208. Humboldt St, Los Angeles, Cal p 907,910,911 
Kings Elctrn~ Co., Inc., 40 Marbledale Rd.; Tuckaboe, N. Y. ...• p 915 
Matrix Science Corp., 435 Maple Ave., Torrance, Calif. ; . . . . . p 922 
Microwave Devices Div., Bendix Corp., Hurricane Rd., Franklin, Ind. 

p877 
Omni Spectra, Inc., 24600 Hallwood ct, Farmington, Mich. .... p 1690 
Plallal Cablt Dept, 10 Jaconnet St., Newton Highlands, Mass. p 889 
Pyle·Natlonal Co., Connector DiY., 1334 N, Kostner Ave., Chicago, III. 

p 978,979 
Reynolds Industries, Inc., Box P-850, Marina Del Ray, Cal.. p 981 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio .. ...... p 983 
Sealiron Corp., 188 Reading Rd. at Amity, Cincinnati, Ohio. p 990,991 
AOEC Inc., 86 Frelinghuysen Ave., Newark, N. J. 
Accratronics Seals Corp., 2121 Kenmere Ave., Burbank, Calif. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N.!. 
Astro Seal, Inc" 1710 Chico, S. EI Monte, Calil. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Aviation Elec., ltd., 200 laurentien Blvd., Montreal, Que., Can. 
Bendix Corp .• Electrical Componenls Div., Sidney, N. Y. 
Caton Industries, Inc., 648 W. First Ave .• Roselle, N. J. 
Deutsch Co., Electrn. Camp. Oiv., Mun. Airport Banning. Calif. 
Device Seals, Inc., 11684 Tuxiord St., Sun Valley, Calif. 
Electro Oceanics, Inc., 2000 S. Santa Fe Ave., Compton, Calif. 
Electronic Seals Co., Inc., 13766 Saticoy St., Van Nuys, Calif. 
Flexi·Optics labs., Inc., 117 Dover St., Somerville, Mass. 
Flight Connector Corp., 14128 lemoli Ave., Hawthorne, Calif. 
General RF Fiftings, Box 278/Port Salerno, FI~. 
Glasseal Prods. Co., Inc., 725 Commerce R.d., linden, N. J. 
Granite State Machine Co., Inc., 124 Jolielte St., Manchester, N. H. 
Gulton Industries, Inc., Instrumentation OIv., Metuchen, N. J. 
Hi·Shear Corp., 2600 Skypark Or., Torrance, Calif. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Jenaer Glaswerk Schott & Gen. Inc., 100 Park Ave., New York, N. Y. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Joy MIg. Co., 338 S. Broadway, New Phlladelphia, Ohio 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Physical Sciences Corp., 312·314 E. live Oak Ave., Arcadia, Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N, Y. 
Thermal Controls Inc., 75 Rutgers St., Belleville, N. J. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Tru-Connector Corp., 245 lynnfield St., Peabody, Mass. 
Vacuum Ceramics, Inc., 15 East Main St., ~ary, III. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calil. 
Viking Industries, Inc., ZIOOI Nordhoff St., Chatsworth, Calif. 
Winchester Elelrn. Div., Main & Hillside Aves., Oakville, Conn. 

CONNECTORS. CIRCULAR. HIGH VOLTAGE 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. ..... p 831 
Amphenol Connector Div., 2801 S. 25th Ave.,Broadview, III. 

p B5O-857, 860, 861, 864, 867 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J. 
Burndy Corporation, Richards Ave., Norwalk, Conn. . .... ,.... p 881 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City 01 Industry, Calif. p 889 
Cinch Mfg. Co., 1501 Morse Ave., Elk Grove Village, III. ...... p 889 
Cinch·Monadnock, 18300 E. Valley Blvd., City 01 Industry, Calil, p 889 
Cinch·NuLine, 1015 South 6th St, Minneapolis, Minn. .. . ... . . p 889 
Continental Connector Corp., 34-63 56th St, Woodside, N. Y. 
Dale Electronics Inc., Box 609. Columbus, Nebr. ..... p 887 
Electronic Molding Corp., 44 Church St., Pawtucket, R. I. 
ITT Cannon Elec., 3208 Humboldt St., los Angeles, Cal.... p 910,911 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. ..... p 913 
Kings Elctrns. CD., Inc., 40 Marbledale Rd., Tuckahoe, N. Y. 14 914,915 
Matrix Science Corp., 435 Maple Ave., Torrance, Calif, 
Microwave Devices Ow .. Bendix Corp., Hurricane Rd., Franklin, Ind. 

p877 
Omni Spectra, Inc.,24600 Hallwood Ct., Farmington, Mich. .... p 1690 
Plallal Cable Dept., 10 Jaconnet St., Newton Highlands, Mass.. p 889 
Pyle·National Co., Connector Di,., 1334 N. Kostner Ave., Chicago, III. 

Reynolds Industries, Inc., Box P·850, Marina Del Ray, Cal. 
Ross Engrg.Corp., 11915 Shadybropk, Saratoga, Calif. 
Rowe Industries Inc., 1102 Airport Hwy., Toledo. Ohio . 

p 978,979 
p 980,981 

Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Birnbach Co. Inc., 117 Hanse Ave., freeport, N. Y. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Ceramaseal, Inc:, Box 25, New lebanon Ctr., N. Y. 
Delta Plastics Co., 776 Creek Rd., Bellmawr, N. J. 
Deutsch Co., Electrn. Compo Div., Mun. Airport Banning, Calif. 
Electro Oceanics, Inc., 1000 S. Santa Fe Ave., Compton, Calil. 
Flight Connector Corp., 14128 lemoll Ave., Hawthorne, Calif. 
General RF Fittings, BoX 218, Port Salerno, Fla. 
Hobson Bros., Inc., 4940 W. Lawrence Ave., Chicago, III. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Industrial Electronic Hardware Corp., 109 Prince St., NeW York. N. Y. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Joy Mfg. Co., 338 S. Broadway, New Philadelphia, Ohio 
Mecca, P.O. Box 36393, Houston, Tex. 
Plessey, Inc., 170 Finn Ct.,Farmingdale, N. Y. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Tru·Connector Corp., 245 lynnfieldSt., Peabody, Mass. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 

p 983 



Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 
Winchester Elctrn. Div, Main & Hillside Aves., Oakville, Conn. 

CONNECTORS. CIRCULAR. MINIATURE & 
SUBMINIATURE 

AMP Incorporated, Box 36118, Harrisburg, PI. 
Amph,nol Cometor Dlv., 2801 S. 25th Av •• , Brladview, III. 

p 836,851·854,857,863·868 
Barnes Corp., 24 N. Lanstlowne Ave., Lansdowne, Pa. 
Basic Caramlcs Inc., 221 Seventh Ava., Hawthorne, N. I. 
Burnd, Corporation, Richards Ava., Norwalk, Cllln, ....... p 882,883 
Clnc~.araphik, 200 S. Turnbull Caoron Rd., City of Industry, Calif. p 889 
Cltlch MIg. Co., 191 Morse Ave., Elk Grave Vl1Ilge, III. ......• p 889 
Cinch·Monadnock, 18300 E. Vallor Blvd., City of Industry, Calif. p 889. 
Clnch·NuLine, 1015 South 6th St., Minneapol~, Minn. . . . . . . . P 889 
Connector Carp., 1025 N. Keystone Ava., Chicago, III. ........ P 892 
Cootineolal Connector Clrp., J4.63 56th St., Woodside, N. Y. 
Dale Electranics Inc., Box 609, Colum~us, Nebr. ............ P 887 
Olalight Corp., 60 Stewart Ave., Brooklyn, N. Y. 
E1co Corp., Maryland Rd. & Computer Ave., Willow Grove, PI. .. p 898 
Electronic Maldlnl Carp., 44 Church St., Pawlueket, H. I. 
Gulton Inds., IRC., Micraceramics DiY., Metuchen, N. I. 
Hughes Aircraft, Connecti.g Devices, Box H, New,ort Beach, Calif. p 906 
ITT Cannon Elec., 3208 Humboldt'St, LH Angeles, Cal. p 907, 909·911 
lebnsoD, E. F., Co., 1923 10th Alt., S.W., Waseca, Mlnn. ..... p 913 
Klop E1ctrns. Co., Inc., 40 Marbledale Rd., Tuckahoe, N. Y. P 914,915 
Lab-Tranics, 8225 Benore Rd., Toledo, Ohio ............ P 984, 9B5 
!latrix Science Corp., 435 Maple Ave., Tarrance, CaIH. .. • . . . P 922 
MIcrowave Devices DiY., Bendix Corp., Hurricane Rd, Franklin, Ind. 

P B77 
Malex Preds. CI., 5224 Katrine Ave., Downers GraWl, III. 
Omnl Sp.ctra, Inc.,24600 Hallwood Ct., Farmington, Mich. .... P 1690 
Plaxial Cable Dept, 10 laconne! St., Newton Highlands, Mass. .. P 889 
I'jfe·Natiml Ca., Connector DIi., 1334 N. Kastner Ave.,. Chicago, III. 

Reynold. Industries, Inc., Box P .. 50, Marina Del H.y, CaL ..... 
Robinsan.f/ulen~ lac., 800 E •. Blh SI., Hew Albany, Ind. . ...•. 
Ross, Millon Co., 511 second St Pike, Southampton, Pa. 

P 979 
P 981 
p977 

Rewe Industries fnc., 1102 Airport Mwy., Toledo, Ohio ........ p 983 
Ryelndutrin Inc., 125 Spencer PI" Mamaraneck, N. Y. ...... p 982 
SaIIarius Inc., 3fIl seymour Ave., Derby, Conn. 
SuleClIll Carp., 225 Mort St, Mamaroneck, H. Y. .... . . . . . . . . p 988 
SeaHron Corp., 188 Reading Rd .• t Amity, Cincinnati, Ohio .. p 990,991 
Soperior Electric Co., 1000 Middle St., Bristo~ Conn. •....... p 986 
Vector Electronic Co. Inc., 124&0 Gladstane AWl., Sylmar, Cal. 
Accratronics Seals .Corp., 2121 Kenmere AlIe., Burljan~ Calif. 
AlloYs Unlimited, Inc:, 16661 Ventura Blvd., Encino, Cal. 
American Communications Corp., 178-1, Eveleth Rd., Jamaica, N. Y. 
Amphenollndustrial Div". 1830 South 34th Ave., Chicago, III. 
Armel Electronics Inc., 1601·7,th SI., N. Bergen, N. J. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. I. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Azimuth Electronics, Inc., Rte. 10, Box 463, Denville, N. J. 
Bendix Corp., Electrical Componenls Div., Sidney, N. Y. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Chemelec Products Inc., 8 Fellowship Rd., Cherry Hill, N. J. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Crimpco Engr~, 7341 Canoga Ave., Canoga Par~ Calif. 
D-Cemco, 3200 N. San Fernando Blvd., Burbank, Calil. 
Delta Plastics Co., 776 Creek Rd., Beilmawr, N. J. 
Deutsch Co., Electrn. Compo Div., Mon. Airport Banning, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Vailey, Calif. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St., Plainfield, N. I. 
Emporium Specialties, Inc., 2800 East 116th St., Cleveland, Ohio 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
General RF Fittings, Box 278, Port Salerno, Fla. 
Gremar, Inc., 10 Micro Dr., Woburn, Mass. 
Gulton Industries, Inc., Instrumentation DiY., Metuchen, N. J. 
Henry & Thomas, Ltd., Yeo St., ~ondon ~ 3, England 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
lavex Elctrns., 9,09 Oak Glen Rd., Cherry Vailey, Calif. 
lones, H., Electronics, 3086 N. Lima 51., Burbank, Cal. 
lones, Norman, Inc., 80x I, South Merrimac~ N. H. 
Keystone Elctrns. Corp., 49 Bleeker St., New Yor~ N. Y. 
Loranger Mfg. Corp., P.O. Box 948, Warren, Pa. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Mi·Kro Connectors Div., 4Q.09 21st St., Long Island City, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microwave DiY., Sanders Assocs., Inc., Ledge St., Nashua, N. M. 
Mullicon Div., Box 899, FI. Wayne, Ind. 
National Connector Corp., Science Industry Ctr., Minneapoli~ Minn. 
Phrsical Sciences Corp., 312-314 E. Live Oak Ave., Arcadia, Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Rohde & Schwarz Sales Co., 111 leXington Ave., Passaic, N. J. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Signallndicatol Corp., 42 Stewart Ave., Brooklyn, N. Y. 
Sjoberg, C., & Son,lnc., m Station St., Cranston, R. I. 
3M Co., 3M Center, 51. Paul, Minn. 
Tri·State Elctr .. Corp., Braadway & Jefferson Sis., Camden, N. I. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Tru-Connector Corp., 245 Lynnfield St., Peabody, Mass. 
VerHron West Inc., 20245 Sunburst St, Chatsworth, Calif. 
Viking Industries, Inc., 21001 Nordhoff SI., Chatsworth, Calif. 
Wiggins, E. B.( Inc., 5000 Triggs St., Los Angeles, Calif. 
Winch~ster EI/:Irn. Div., Main & Millside Ayes., Oakville, Conn. 

CONNECTORS. CIRCULAR. QUICK 
DISCONNECT 

ADG Products, 8405 Cambrldle St., Minneapalls, Minn. .J 823 
AMP Incorporafld, Box 3808, Harrisbuli. Pi. 
AmpheDDI Connoctor DiY., 2801 S. 25th Aye., Braadview, III. 

_ P 836,850-854 
Bkd Electranlc Corp., 30303 Aurora Rd., Clmland, Oblo .... : . . P 1343 
Barndy Carporatiol, Ricbards Ave., Norwalk, CIOn. •.•...• P 882, 883 
Cinch-Graphik, 200 S. Turnbull Canyon Rd., City of Industry, CalW. p 889 

CiDch Mfg. Ca., 1501 Marse AWl., Elk Groll VHlage, III. p 889 
Cinch·Manadnm, 18300 E. Valley Blvd., City of Industry, Calff. p 889 
Cincll.fluLile, 1015 Seuth 6th St, Minneapol~, Minn. . . . . .. . p 889 
Connector Corp., 6025 N. Keystone Ave., Chicago, III. ..... p 892, 893 
Dialigbt Corp., 80 Stewart Ave., Brooklyn, N. Y. 
E1co Corp., Maryland Rd. & Computer Ave., Wilow Grave, Pa. " p 898 
GC Electronics, D.pt. 10·1, 400 S. Wyman St, Rockford, III. 
ITT Cannon Elec., 3208 Humboldt St., Los Angeles, Cal. p 907,910,911 
lolnson, E. F., Co., 1923 10th A,e., S.W., Waseca, Minn. ... . . p 913 
Kings Elclrns. CL, fnc., 40 Marbledale Rd., Tuckahoe, N. Y. p 914,915 
Lab·Tronies, 8225 Benare Rd., Toledo, Ohio . . . . . . . . . . . . . . p 984 
Malco Mfg. Ca. Inc., 5150 W. Roosevelt Rd., Chicago, III. ...... p 919 
Mlcrawave Devices Div., Bendix Corp., Hurricane Rd., Franklin, Ind. 

p877 
Molex Prods. Ca., 5224 Katrine Ave., DOW11ers Grave, III. 
National TeHronics Corp., 56 St. Casimir Ave., Yonkers, N. Y.. p 929 
Philco/Ford Corp., C & Tiage SIs., Philadelphia, Pa. •......... p 1693 
Plaxlaf Cable Dept, 10 laconne! St, Newton Hilhlands, Mass. .. p 889 
Pyle·Natlonai Co., Conaector olv., 1334 H. Kostaer Alt., ChiclIl, III. 

p 9'18,979 
ReJllolds Industries, Inc., BOI P .. 50, Madna Del Ray, Cal. .. p 980,981 
Rass, Milton Co., 511 Second St Pike, Southampton, Pa. 
Rowe·lndustrles Inc., 1lD2 Airport Mwy., Toledo, Ohio ......... p 983 
Rye Industries Inc., 125 Spencer Pl., Mamaroneck, N. Y. .... . . p 982 
Sealtr .. Corp., 188 Reading Rd. at Amity, Clacinnati, Obio .. p 990,991 
SlperiDl' Electric Co., 1000 Middle St., Br~IDI, Conn.' .. ...... p 9B6 
Waldom Electronics, Inc., 4833 West 53rd St., Chlca!o, ilL .... p 1009 
Amphenol Industrial Div., 1830 South 34th Ave., Chicago, III. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. I. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Avdellnc., 210 S. Victory Blvd., Burbank, Calif. 
Aviation Elec., Ltd., 200 Laurentien Blvd., Montreal, Que., Can. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Ceramaseal, Inc., Box 2" New Lebanon Ctr., N. Y. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Cqoke Engineering Co., 73, N. Saint Asaph St, Alexandria, Va. 
IJ.Cemco, 3200 N. San Fernando Blvd., Burbank, Calif, 
Deutsch Co., Electrn. Camp. Div., Mun. Airport Banning, Calif. 
DeYice Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Electro Oceanics, Inc., 2000 S. Santa Fe AYe., Compton, Calif. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Flight Connector Corp., 14128lemoli Ave., Hawthorne, Calif. 
General RF Fillings, Box 278, Port Salerno, Fla. 
lavex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
lettron Products Inc., 58 Route 10, BOI 7, Hanover, N. I. 
Jones, H., Electronics, 3086 N. Lima St., Burban~ Cal. 
lor Mig. Co., 338 S. Broadway, New Philadelphia, Ohio 
Keystone Elclrns. Corp., 49 Bleeker St, New Yor~ N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Romec Div., 241 S. Abbe Rd., Elyria, Ohio 
Mecca, P.O. Box 36393, Houston, Tex. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Micrawave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Minax Devices Inc., 226R Merrick Rd., Lynbrook, N. Y. 
Multicon Div., Box 899, Ft. Wayne, Ind. 
National connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Physical Sciences Corp., 312-314 E. Live Oak Ave., Arcadia, Calif. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. I. 
Roylyn Inc., 620 Paula Ave., Glendale, Calif. 
SiRflallndicator Corp., 42 Stewart Ave., Brooklyn, N. Y. 
Specialty Connector Co., Inc., 3,60 Madison Ave., Indianapolis, Ind. 
Teale Machine Co., Inc., 80x.936, Rochester, N. Y. 
Technical Malerial Corp., Box 142, Mamaronec~ N. Y. 
Tri·State Elctrns. Corp., Broadway & lefferson Sts.; Camden, N. I. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
U.O.P. Instruments Div., Greenwich, Conn. 
Vaco Products Co., ,10 N. Dearborn St., Chicago, III. 
Vactronic Lab. Equip., Inc., 21 Monmouth Ct., E. Northport, N. Y. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calff. 
Viz Mfg. Co., 33, E. Price St., Philadelphia, Pa. 
WIlitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Wiggins, E. B., Inc., 5000 Triggs St., Los Angeles, Calif. 
Winchester Elctm. Div., Main & Hillside Aves., Oakville, Conn. 

CONNECTORS. CORONA SHIELDED 
Lab-Tranics, 6225 Benore Rd., Toleda, obia 
Rornolds Industries, Inc., Box P·850, Marina Del Ray, Cal. p 980,981 
Rowe Industries In~, 1lD2 A;-port Ifwy., Toledo, Ohio .. p 983 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
loy Mfg. Co., 338 S. Broadway, New Philadelphia, Ohio 

CONNECTORS. FILTER 
GullDn Inds., Inc., Micraceramics DiY., MetucheQ, N. I. 
ITT Cannoa E1ec., 3208 Humboldt St., Los Angeles, CaL. . p 910 
Lafl.Tronics, 8225 Benore Rd., Toledo, Ohio 
Astrolab, tnc., 4 McCandless St., Linden, N. J. ' 
Bendix Corp., Bectrical Components Div., Sidney, N. Y. 

CONNECTORS. FLAT CABU 
AMP Incorporated, 801 3608, Harrisbu.!g, PI. 
Accurate Electronics Carp., 801 9351, Elyria, Ohio 
AIrBorn, Inc., 2&18 Manana Or., Dallas, Tex. ... p 833 
Amph.nol Connector DIi .. 2801 S. 25th Ave., Broadview, III. 

p 840,841,844 
Clean Corp, 932eTopanp Canyon BI., Chatsworth, Cain. .... p 2925 
Cinch.fluLlne, 1015 South 6th St, Minneapolis, Minn. 
Ctntinenlal Ctnnector Corp., 34.J3 58th St., Waodslde, N. Y. 
Elco Corp., Maryland Rd. & Camputer Ave., Willow Grove, Pa. 
GC Electronics, Dept. 10·1, 400 S. Wyman St, Rockford,lIL 
Hughes Aircraft, Connectlnl Devices, BOI H, Newport Buch, Calff. P 906 
ITT Cannan E1ec., 3208 Humboldt St, Los Al!geles, Cal. ....... p 910 
Lab·Tranies, &225 Benere Rd., Toledo, .Ohio 
Matrix Science Corp .. 435 Maple Ave., Torrance, Calif. . . . . . . P 92~ 
Mllex Prods. Co., 5224 Katrine A,e., Downers GraYl, III. 
Rye Industrieslne., 125 Spencer Pl., Mamaroneck, N. Y. ...... p 982 
U.s. Complnenls,lnc., 1320 Zerep Ave., Branx, N. Y. .. p 999 
ACllncorporated. 206 Industrial Ctr., Princeton, N. I. 

CONNECTORS. MISSILE 

Associated Engrg. & Mfg. Corp., Glen Ridge, N. I. 
Bend~ Corp., Ele/:lrical Components Oiv., Sidney, N. Y. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Gable Electric Prods" Inc., 234 Daboll St" Providence, R. I. 
Cambridge Thermionic Corp., 44, Concord Ave., Cambridge, Mass. 
Chemelex Inc., 2 Industrial Plaza Rd., Danbury, Conn. 
Device Seals, Inc., 11684 Tuxford St., Sun Vllley, Calif. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza 5., lonR Island City, N. Y. 
Electro Oceanics, Inc., 2000 S. Santa Fe Ave., Compton, Calif. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Flexible Products, Inc., 2678 East 7th Ave., N. SI. Paul, Minn. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N:Y. 
levex Elclrns., 9,09 Oak Glen Rd., Cherry Valley, Calif. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Masterite Inds. Corp.; 2841 W. Lomita Blvd., Torrance, Cal. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Positive Connector, 304 Seymour Ave., Derby; Conn. 
Rogers Corp., Rogers, Conn. 
Schjeldahl, G. T. Co., Electrical Prods Div., BOI 170, Northfield, Minn. 
Staffall Inc., 7 Woodland St., PrOVidence, R. I. 
3M Co., 3M Center, St Paul, Minn. 
Tru-Connector Corp., 245 Lynnfield St., Peabody, Mass. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 
Winchester Elctrn. Div., Main & Hillside Aves., Oakville, Conn. 

CONNECTORs.. FUSED 
G~ss Tecbnolo., DIv., 1644 Whittier Ave., Costa .Mesa, Gain. p 905 
Lab·Tronies, 1225 Benere Rd., Toledo, Ohio p 985 
Showa Musen KoRYll Co" Ltd., 5-5, khome, Togoshl, Shi\llllWB-llu, Tokya, 

·Japan 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Oneida Electronic Mfg. Co., 843 ·N. Cottage St., Meadville, Pa. 

CONNECTORS. INTEGRATED CIRCUIT-SEE 
SOCKETS. INTEGRATED CIRCUIT 

CONNECTORS. ~NTERLOCK 
Accurate Electronics Corp., Box 9351, Elyria, Ohio 
AirBorn, Inc., 2618 Manana Dr., Dallas, Tex. .. . . . . p 833 
Connector Corp., 6025 N. Kerstlne Ave" Chicaga, III, ... . . . . p a92 
Lab·Trenlcs, &225 Bener. Rd" Toledo, Ohio 
Molel Prads. Ca., 5224 Katrine Ave., Downers Grave, III. 
National Tel·Tronics Corp., 58 St Casimir Ave., Yonkers, N. Y. .. p 929 
Pyle·National Ca., Connector Div., 1334 N. Kastner AWl., Chicago, fll. 

p 979 
Sbowa Musen Ko.,o Co., Ltd., 5-5, B-chome, Togoshi, Shlnlgawa·ku, Tokyo, 

Japan .......................................... p 2776 
SmHh, H. M., fnc., 812 Snediker Ave., Braoklyn, N. Y. 
U.s. Components, Inc., 1320 Zerega A'L, Bronx, N. Y. p 997.999,1001 
Waldom Electrenlcs, Inc., 4633 West 53rd St., Cblcago, III. .... p 1009 
Berg ElectroniCS, Inc., York Expwy., New Cumberland, Pa. 
Birnbach Co. Inc., 177 Hanse AYe., Freeport, N. Y. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza 5., LonR Island City, N. Y. 
Bectr.ic Terminal Corp., Drawer E, Pilgrim Sta., Warwick, R. I. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Keystone ElctrRS. Corp., 49 Bleeker. SI., New York, N. Y. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Viking Industries, Inc., 21001 Nordhoff SI., Chatsworth, Calif. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

CONNECTORS. MICROPHONE 
Amphenol Connector Oil., 2801 S. 25th Ave., Braadvlew, III. .... 
Oialight Corp., 80 Stewart Ave" Braoklyn, N. Y. 
ITT Cannon Elac., 3208 Mumboldt St, Los Angeles, Cal . . .. . .. 
Kings E1ctrns. Co., Inc., 40 Marbledale Rd., Tuckahoe, H. Y .... . 
Lob·Tranies, 6225 Benere Rd., Toledo, Ohio ............. . 
Nationallel·iranics Corp., 58 St Casimir Ave., Yonkers, N. Y. .. 
Rowe Industriei Inc., 1lD2 Airport Hwy., Toledo, Obio ........ . 
Ry. Industries Inc., 125 Spencer PI., Mamaroneck,~. Y •... 
Smith, M. M., Inc., 812 Snediker AYe., Brooklyn, N. J. 
Amphenol Industrial Div., 1830 South 34th Ave., Chicago, III. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
8irnbach Co. Inc., 177 Hanse Ave., freeport, N. Y. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Eby Sales Co., 148-0, Archer Ave., Jamaica, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, NrY. 
Mi·Kro Connectors Div., 40.09 21st St., long Island City, N. Y. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Phil more Mfg. Co., Inc., 13().01 lamaica Ave., Richmond Hill, N. Y. 
Shigoto Industrie~ Inc., 3,0 FHth Ave., New York, N. Y. 
SiRnal Indicator CIltI6. 42 Stewart Ave., Brooklyn, N. Y. 
Sjoberg, C., & Son, mc:, 41, Station St., Cranston, R. I. 
Switchcraft, Inc., »>5 N. Elston Ave., Chicago, III. 
Tri·State Elctrns. Corp., Broadway & Jefferson St~, Camden, N. I. 

CONNECTORS. MISSILE (UMBILICAL. 
INTERSTAGE. POST BOOSTI 

Co-Ord Switcb DIi., 102-48 43 Ave., Carona, N. Y. 

p 836 

p 910 
p 915 
p984 
p 929 
p 983 
p 982 

ITT Cannan E1ec., 3208 Humboldt St, Los Angeles, Cal. . . .. .. p 910 
Lab-Tranics, 8225 Benore Rd., TIled,; Obio 
Matrix Science Corp., 435 Maple Ave., Torrance, Calif. 
Pyle.f/ational Co., Connector Div., 1334 N. Kasmer Ava., Cbicago, In. 

p 979 
Re,nolds Induslries, Inc., Box p.85Q, Marina Del Ray, Cal. . ... p 980, 981 
Rowe Industries Inc., 1lD2 AirPort Hwr, Toledo; Oble ........• p 983 
Bendix Corp., Electrical Components ON., Sidney, N. Y. 
Caton Industrie~ In~, 648 W. First Ave., Roselie, N. J. 
Deutsch Co., Eleclm. Camp. DiY., Mun. Airport BanninR, Calif. 
Electro Oceanics, Inc., 2000 S. Santa Fe Ave., Gompton, Calif. 
Flight Connector Corp., 14128 lemoli Ave., Hawthorne, Cain. 
lor MIg. Co., 338 S. Broallliay, New Philadelphia, Ohio 
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CONNECTORS. MISSILE. (Cont'd) 

Roylyn Inc., 620 Paula Ave., .Glendale, Cain. 
Viking Industries, inc., 21001 Nordhoff St., Chatsworth, Calif. 

CONNECTORS. PLUG·IN. PROGRAM BOARD 
AMP Incorpa~d, Box 3&08, Harrilliurg. PI. 
Accurate Electronics Corp.; Box 9351, Elyria, Obit ..•.....•. p. 832 
Augallnc.,36 Perry Ave, Allleboro, Mass. . . • .. . . • . .•• . . . .• p 1590 
Clncb-llraphik, 200 S. TurnbuU Canyon Rd., City ollndusby, CalK. 
Cinch MIg. Co., 1501 Morse Ave. Elk Grove VUlage, III. 
Cinch·NaLine, 1015 South 61h St, Minneapolis, Mino. 
Co-Ord.Swilch DiY., 102-48 43 Ave., Carona, N. Y. ....•.••. p918 
Elco Corp., Maryland Rd. & Computer Ave. WBlow Grove, Pa. 
nT Cannon E1ec, 3208 Humboldt St, Los Angeles, Cal. ... p 909,910 
Mac Panel Co., Box 5027, High PoIR~ N. C. ., •...... ,.. p 920,921 
NatioaaJ TeHroRia Corp., 56 St Casimir Ave., Yonker~ N. Y. 
ReJllolds Industries, 11Ill., Box P-850, Marina Del Ray, Cal. 
TransitIOn Eletrn. Corp., 16a·182 AlbioR St., Wakefield, Mass. 
Veelor Electronic Co. tnc.,. 124&0 Gladstone AVI., ~r, Cal. .. p 1006 
Virginia Electronics CO.,IRC, 2908 Telestar Ct, Falls Cnurch. Va. p 1007 
Virgilila Panel Corp., Box 1106, Waymboro, Va. •...•...... p 1008 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Bendix Corp., Electrical.Components Div., Sidney, N. Y. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Ferranti Ltd., Hollinwood, lanes., Eng. 
Industrial Circutts Co.; 23 Kulick Rd., Fairfield, N. J. 
Specialty Connector Co., Inc., 3560 Madison Ave., Indianapolis, Ind. 
Staffalllnc.,.7 Woodland St., Providence, R. I. 
Winchester Elctrn. Div., Main & Hillside Aves" Oakville, Conn. 

CONNECTORS. PRINTED CIRCUIT 
AMP Incorporated, Box 3&08, Harrlsbarg. PI. 
Aceurate Electronics CorP. Box 835J, Elyria, Ohio 
AirBern, Inc., 2&18 Manana Dr., Dalla~ Tex. ...............• p 833 
American Lava Corp., Cherokee Blvd. & Mign. Rd., Chattanooga, Tenn. 
Amphenol Gonneelor DiY., 2801 S. 25th Ave., Broadview, III. 

p 843-845,848,849 
Algal Inc., 36 Perry Ave., Allleboro, Mass. •.....•...•••••.. p 1590 
Burn~y Corporation, Richards Aye., Norwalk, Conn. ..•.• ;. p 880,883 
CincMlraphill, 200 S. Turnbull CaRyon Rd., City ollndusby, CaIH. P 888 
Cinch Mig. Co., 1501 Morse AVI., Elk Grore Village, 01. •. .• '" p 888 
Cinch-Monadnacfl, 18300 E. Valle, Blld., City of Industry, CaIW. p 888 
CincMluLlne, 1015 Soutll6th St, Minneapoli~ Minn. ••...•• p 888 
Continental Connector Corp., U63 58th St. Woodside, N. Y. p 894,095 
Dale Electronics Inc., Box BD9, Columbus, Nebr •..•..•...•.. , p 887 
Eby, H. H. Co., 4701 Germantown AVI., Philadelphia, Pa. . . . . . . . p 897 
E1co Corp., Maryland Rd. & Compoter Ave. Willow Grm, Pa. .. p 898 
Electronic Molding Corp., 44 Church St., PaWlllcke~ R. I. 
Hughes Aircraft, Conneeling Davlces, Box H, NeWllort Beach. CaIH. p 906 
ITT Cannon E1ec., 3208 Humboldt St, Los Algeles, Cal. .. . . • . . P 910 
JohnsoR, E. F. Co., 1823 10th AVI., S.W., Waseca, Mina. ..... p 913 
lab·Tronics, &225 Benore Rd., Toledo,Ohlo 
Malco MIg. Co. Inc., 5150 W. Roosevelt Rd., Chicago, 10. """ p 919 
Mllex Prods. Co., 5224 Katrine Ave. Downers Groye, III. .. .. p 925-927 
National Tel·TroDia Corp. 5& St Casimir Ave., Yonkers, N. Y. 
Ptaxial Cable Dept, 70 laconnet St., Newton HigIIlands, Mass. .. p 888 
PosHronlc IRds., Inc., 1908 S. Stewart, Springfield, Ma. .••.•. p 931 
Robinson-Nugent, Inc., 800 E. 8th St, New Aiflany, Ind. ...•.. p 977 
Ross, Milton Co., 511 SecondSt Pille, Southamplon, Pa. 
Schrack Electrical Sales Corp., 1140 Broadway, New York. H. Y. 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. . .... ,...... p 988 
Showa Musen Kogyo Co. Lid. s.s. &.chome, Togoslll, SIIinagawa.ku. Tokyo, 

Japp .............................. :........... p 2776 
TraRsltron E1clrn. Corp., 168-182 Albion St, Wakefield, Mass: 
TransHroR Elctrn. Corp., Precision Conneelor Dlv .. l44Addlson St, 

E. Baston, Mass. ............................ .... ;. p 992 
U.S. Components, Inc., 1320 lerega Ave., Bronx, H. Y. ••. p 999-1001 
Vector Electronic Co. Inc., 124&0 Gladstone Ave., Sylmar, cal. 
Vemltron Electrical Components, 117 Union All, laconia. N. H. p l(lO4 
Vero Electronia Inc., 176 Central Aye., Farmillldal., N.Y. ...• p 595 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. 1. 
Amphenol Industrial Div., 1830 South 54th Ave" Chicago, III. 
Annel Electronics Inc.,l60I·75th St; N. Bergen, N.1. 
Associated Engrg. & Mfg. Corp., Glen Ridge,N. J. 
Astrolab, Inc., 4 McCandless St.,. Linden, N. 1. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Bendix Corp .. Electrical Components DiY., Sidney, N. Y. 
Berg Eleelronics,lnc., York Expwy., New Cumberland, Pa. 
8irnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Components Corp;, 106 Main St, Denville, N. J. 
Device ~eals; Inc., 11684 Tuxford St, Sun Valley, Calil. 
Douglas Electronics, Inc., 718 Marina Blvd., San Leandro, Calif. 
Electraid, Inc., Box 53, Cambridge, Mass. 
Ferranti Lid., Hollinwood, Lanes., Eng, 
Aexible Products, Inc., 2678 East 7th Ave., N. St. PaUl, Minn. 
General Rf Fittings, ,Box 278, Port Salerno, Fla, 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Industrial Circuits Co., 23 Kulick Rd., Fairfield, N. J. 
)ndustrial Electronic Hardware Corp., 109 Prince St., New york,N. Y. 
lrad, Inc., 1500 Story Rd., San Jose, Calif. 

, Jones, H., Electronics, 3086 N. Uma St.,. Burbank, Cal. 
• Jones, Norman, Inc., Box I, South Merrimack, N. H. 

KeysloneElctrns. Corp., 49 Bleeker St., New York, N. Y. 
Loranger Mig. Corp., P.O. Box 948, Warren, Pa. 
Master~ Inds. Corp., 2841 W; Lomita Blvd., Torrance, Cal. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago,. III. 
Mi·Kro Connectors Div., 40'()9 21st St., Long Island City, N. Y. 
Micro Science AsSocs., 2274 Mora Dr., Mountain View, Calif. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Minax Devices Inc., 226R Merrick Rd., lynbrook, N. Y. 
National ConnJctor Corp., Science IndustrY Ctr., Minneapolis, Minn. 
Painton & Co., ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
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P1essey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Positive Connector, 304 Seymour Ave.,' Derby, Conn. 
Pylon Co., Inc., 51 Newcomb St, Attleboro, Mass. 
Schjeldahl, G. T. Co., ElectricalProds Div., Box 170, Northfield, Minn. 
Space Products, Inc., 6631 Sarnia Ave" long Beach, Calif. 
SpeCialty Conneelor Co., Inc., 3560 Madison Ave., Indianapolis, Ind. 
Staffall Inc., 7 Woodland St., Providence, R, I. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif: 
Switchcraft, Inc., 5555 N, Elston Ave., Chicago, III. 
Sylvania Eleelric ProdUcts, Inc., Parts Div., 12 Second Ave., Warren, Pa, 
3M Co., 3M Center, St. Paul, Minn. 
rru·Connector Corp" 245 lynnfield St, Peabody, Mass. 
Viking Industries, Inc" 21001 Nordhoff st., Chatsworth, Calif. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Winchester Elctrn, Div.; Main & Hillside Aves., Oakville, Conn. 

CONNECTORS. R·F COAXIAL 
AUC Products, 8405 Cambridge St, Minneapoll~ Minn. p 827,828 

• AMP IRcorporated, Box 3608, Harrisburg, Pa. 
ARRA, Inc., 15 Harold Ct., Bayshore, N. Y. .... ,. ' p 1646 
American Corp., 87 Rumlord Ave., WaHham, Mass. ' . , . . . , . . p 834 
Amphenol Can Rector Div., 2801 S. 25th Ave., Broadview, III. 

. p 870,873-875 
Amphenol RF Oil., 33 E. FrankliR St, Danbury, Conn. 
Bini Electronic Corp., 30303 Aurora Rd., Cleveland, Oblo . . . . . .. p 1343 
Barndr Corporation, Rlehards Ave., Norwalk, CORn. ....... p 882,883 
Cinch·Graphik, 200 S. TurRbull canyon Rd., City of Industry, Calif. 
Cinch·lluLine, 1015 South 6th St, Minneapolis, Minn. 
ConRector Corp., 6025,N. Keystone Ave., Chicago, III. p 893 
Dearborn Wire l Cable Co., 3333 West Ohio St., Chicago, III. 
Dialight Corp., 80 Stewarl Ave., Brooklyn, N. Y. 
Dow·Key Co., 2260 Industrial La., Broomfield, Colo. .. ...... p 900 
Gulton Inds., Inc., Microceramics Div., Metuchen, N. I. 
ITT Cannon Elec., 3208 Humboldt St., Los Angeles, Cal •... ' p 910 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Kings Elctrns. Co., Inc., 40 Marbledale Rd., Tuckaboe, N. Y. p 914,915 
Microwave Devices Dlv., BeRdix Corp., Hurricane Rd., Franklin, Ind. 

p877 
Narda Microwave Corp., Plainview, N. Y. 
OmRi Spectra, Inc., 24&00 Hallwood Ct., FarmiRgton, Mich. .... p 1690 
Plaxial Cable Depl, 70 Jaconnel St, Newton Highlands, Mass. 
Pyle·Natronal Co., Connector Div., 1334 N. Kastner Ave., Chicag., III. 

Robilison-Nugent, Inc., 800 E. 8th St, New Albany. IRd. . 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio " 
Samarius Inc., 3tIO Seymour Ave., Derb" CORn. 
SaxtonMre & Cable Dlv., 215 N. Route 303, Congers, N. Y. 
Sealectro Corp.,225 Hoyt St., .Mamaroneck, N. Y. . 
SmRh, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y; 

p 979 
p977 
p 983 

p 988 

Times Wire & Cable, 358 Hall Ave., Wallingford, Conn. . ... ".. p 2969 
Trimm Inc., 400 Lake St, Libertyville, III •.... , . , . . . . . . . . p 996 
Weinscbel Engrg. Co. IRc., P.O. 80x 577, Gailhersburg, Md, 
Accratranics Seals Corp,. 2121 Kenmere Ave., Burbank, Calif. 
Alford Mfg, Co.,120 Cross St., Winchester, Mass. 
Alloys Unlimited, Inc., 16661 Ventura 8lvd., Encino, Cal. 
Ameco, Inc., Box 13741, Phoenix, Ariz. 
American Communications Corp., 178-15 Eveletli Rd., Jamaica, ~. Y. 
Andrew California Corp., 941 E. Marylind Ave., Claremonl, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Armel Electronics Inc., 1601·75th St., N. Bergen, N, 1. 
Associated Engrg, & Mfg. Corp., Glen Ridge, N. 1. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Aviel Eletrns., Inc., 150 W. Cypress Ave., Burbank, Calif, 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Beckman Instrs.,lnc" Elctrn, Instrs. Div., 2200 Wright Ave" Richmond, Calif. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont., Can. 
Berg Electronics, Inc., York Expwy., New Cumberland,Po. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
Budwig MfR, Co" Box 97. Ramona, Calif. 
Ceramaseal, Inc., Box 25,New Lebanon Ctr" N, Y. 
Cooke Engineering Co., 735 N, Saint Asaph St., Alexandria, Va. 
()'Cemco, 3200 N. San Fernando Blvd .. Burbank, Calif. 
Delta Elctrns. ltd., 70 Ronson Dr., Rexd.le, Ont., Can. 
Deutsch Co., Electrn. Compo Di,., Mun. Airport Bannin~, Calif. 
DiHmore.freimulh Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
ECCO Elctm Camps. Corp" 157 S, MacQuesten Pkwv .. Mt. Vernon, N.Y. 
Electronic Stds Corp. of Amei:. 1426-30 W. Flont St.. Plainfield, N. J. 
Entron, Inc., 2141 Industrial PkwY., Silver Spring, Md. 
Ercona Corp" 2121 Bellmore Ave., Bellmore, N. Y. 
Finney Co., 34 W, Interstate St., Bedford, Ohio 
General Rf fittings, Box 278, Port Salerno, Fla. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gold line Connector, Inc., Muller Ave" Box 893, Norwalk, Conn. 
Granite State Machine Co., Inc" 124 Joliette St., Manchester, N. H. 
Gremar, Inc., 10 Micro Or., Woburn, Mass. 
Hydro Molding Co., Inc" Plattsburgh, N, Y. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Javex Elelrns" 9509 Oak Glen Rd., Cherry Valley, Calif. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N: J, 
Mi·Kro Connectors Div., 4O'()921st St.,long Island City, N. Y. 
Microdot Inc., 220 Pasadena Ave.,S. Pasadena, Cal. 
Microwave Dev.labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
-Microwave Div., Sanders Assocs" Inc., ledge St, Nashua, N. H. 
Min .. Devices Inc:, 226R Merrick Rd" lynbrook, N, Y. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Nutmeg Screw Machine Products,. P,O. Box 1470, Waterbury, Conn, 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Physical Sciences Corp., 312·314 E, Live Oak Ave., Arcadia, Calif. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Prodelin, Inc" Box 131, Hightstown, N. 1. 
Rodda Co" Inc., 1005 Martin Ave., Santa Clara, Calif. 
Ro~de & Schwarz Sales Co., 111 lexington Ave., Passaic, N. 1. 
Signal Indicator Corp .• 42 Stewart Ave .. Blooklyn, N. Y. 
Specialty Connector Co., Inc" 3560 Madison Ave .• Indianapolis,lnd. 
Spencer·Kennedy labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Superior Continental Corp" Box 489, Hickory, N. C. 

Switehcraft, Inc., 5555 N. Elston Ave., Chicago, III. _' 
Technical Material Corp., Box 142, Mamaroneck, N.y 
Tri·State Eletms, Corp., Broadway & Jefferson Sts.( Camden, N, J, 
Trompeter Electronics, Inc" 8936 Comanche, Chatsworth,'Calif. 
Tru·Connector Corp., 245 lynnfield St., Peabody, Mass, 
Whistler Elctrns., Inc., 8613 Yolanda Ave., Northridge, Calif. 
Winchester Bctrn: Div., Main & HHiside Aves" Oakville, Conn. 

CONNECTORS. R·F. COAXIAL. 
HERMAPHROi)ITIC 

Americon Corp., 87 Rumfoid AYe .. Waltham. Mass •. , .. , . p 834 
Lab-Tronics, &225 Benore Rd., T~edo. Ohio 
Reynolds Industries, Inc., 80x P-B50, Marina Del Ray, Cal. p 980, 981 
Samarius Inc., 300 Seymour Ave., Derby, Conn. ' 
Alford Mfg; Co., 120 Cross St., Winchester, Mass. v 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
ECCO Elctrn. Camps. Corp., 157 S. MacQuesten Pkwv., Mt. Vernon, N. Y. 
Ercona Corp., 2121 Bellmore Ave" Bellmore, N. Y. 
Granite State Machine Co., Inc., 124 Joliette st., Manchesier, N. H. 
Jerrold Electronics Corp" 401 Walnut St., Philadelphia, Pa. 
Minax Devices Inc" 226R Merrick Rd" lynbrook, N. Y. 
Nutmeg Screw Machine Products, P.O. Box 1470, Waterbury, Conn. 

CONNECTORS. RECTANGULAR. CABLE TO 
CHASSIS 

AMP Incorporattd, Box 3&08. Harrisburg, Pa. 
Alr80rn, Inc., 2618 Manana Dr., Dallas, Tex •...... ', .... ,... p 833 
Amphenol Connector Oiv .. 2801$. 25tb Ave., Broad,iew, III. p 839-842 
Burndy Corporation, Richards Ave. Norwalk, Cann. . .. ,... p 881,883 
Cinch-Graphik, 200 S. Turnbull Canyon Rd., City ellndusby, Calif. p 888 
Cinch Mig. Co., 1501 Morse Ave., Elk Grove Village, III. .....•. p 888 
Cineh-Monadnock, 18300 E. Valley Blvd., City ollRdusby, Calif. p 888 
Cinch·NuLlRe, 1015 South 6th St, Minneapolis, MinR. . . . . . . . p 888 
Continental Connector Corp., 34-83 56th St, WoodSide, N. Y. .. p 895 
Continental·Wirt E1ctrns. Corp., 2& W. Queen La., Phila., Pa. ... p 895 
Elca Corp., Maryland Rd. & Computer Ave., Willow GrOll, Pa. ., p 898 
Hughes Aircraft, ConnectinE Devices, Box H, Newport Beach. Calif. p 906 
nT Cannan Elec., 3208 Humboldl St., Los Angeles, Cal. p 907,908,910 
La~·Tronics, &225 Benore Rd., Toled., Ohio 
Malco Mig. Co. Inc., 5150 W. Roosevelt Rd, Chicago, III •.. ' P 919 / 
Matrix Sciance Corp., 435 Maple Ave .. Torrance, CalK. p 922 
Molex Prods. Co., 5224 Katrine All., DowRers Grove., III •... , p 925,927 
North Electric Co .. Electraneties Div., 553 S. Market St .. Galian. Ohio 

Ptaxial Cable Dept, 70 laconnet St., Newton Highlinds, Mass. ., 
PpsRronic Inds., Inc., 1906 S. Stewart, SprlRgfield. M.. .. 
ReJllolds Industries, IRc., Box P·850, MariRa Del Ray. Cal. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio . 
Rye Industries Inc., 125 SpeRcer PI., Mamaroneck, H. Y. ' 
Tran~tron E1etrn. Corp., 168·182 AlbioR Sl, Wakefield, Mass. 
Transitron Elctrn. C.rp., Precision Connector Div., 144 Addison St., 

p 930 
p 888 
p 931 

p 983 
p 982 

E.Boston,Mass. ......... " ... " ......... " ... " .. p 992 
U.s. Comp.nents, Inc., 1320 lerega Ave .• BraRx, N. Y •... , . . p 997 
Vemilran Electrical Componenls, 117 Union Ave., Laconia, N. H. p 1004 
Waldom ElectroRics, IRe., 4633 West 53rd St .. Chicago, III. .... p 1009 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. J. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Amphenol Indust.rial Div., 1830 South 54th Ave., Chicago, III. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
8erg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Cable Electric Prods .• Inc .. 234 Oaboll St., Providence, R. I. 
Deutsch Co., Electrn. Compo Div., Mun. Airport Bannin~, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Diltmore·Freimuth Corp., 2517 E. Norwich St., MilwaUkee, Wisc. 
Ferranti ltd., Hollinwood, lancs" Eng. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Leviton Mig. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y, 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
National Connector Corp., Science Industry Ctr., MinneapoliS, Minn, 
Painton & Co., Ltd., Bembridge Dr .. Kingsthorpe, Northampton. Eng. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave" N. Haven, Conn. 
Plessey, Inc., 170 Finn Ct.. Farmin~dale, N. Y. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Staffall Inc., 7 Woodland St., Providence, R. I. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I. 
Tri·Slate Eletms. Corp., Broadway & Jefferson Sis., Camden, N. J. 
Tru·Conneetor Corp., 245 lynnfield St., Peabody, Mass, 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 
Winchester Elctrn. Div.,Main & Hillside Aves., Oakville, Conn. 
Zieriek Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

CONNECTORS. RECTANGULAR. 
ENVIRONMENTAL 

AMP Incorporated, Box 3&08, Harrisburg, PI. 
AirBorn, Inc., 2618 Manana Dr., Dallas. Tex. ,. ............. p 833 
CiRc!t-Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calil. p 888 
Cinch MIg. Co., 1501 Morse Ave., Elk Grove Village, III. ....... p,888 
Cinch·Monadnock, 18300 E. Valley Blvd., City ollndusby, Cain. P 888 
Cinch·NuLine, 1015 South 6th St, Minneapolis, Minn. . . . . . • . p 888 
Cootioental Connector Corp., 34-83 56th St., Woodside, N. Y. . . . p 895 
Hughes Aircraft, Connecting Devices, Box H, Newport Beach, Calif. p 906 
ITT Cannon Elee., 32D8 Humboldt St, Los ARgeles, Cal. p 907, 90S; 910 
Matrix Science Corp., 435 Maple Ave., Torrance, Calif. ,.. . . . p922 
Molex Prods. Co., 5224 Katrine Ave" Downers"Grove, III. 
Plax"'l Cable Dept, 70 Jaconnel St, NewtonHlglllands, Mass. .. p 888 
Reynolds Industries, Inc., Box P-85D, Marilt.! DelRay; Cal. 
Rowe Industries 11Ill., 1702 Airport Hwy., Toledo, Ohio . p 983 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. 1. 
Associated Engrg. & Mfg. Corp., Glen Ridg~, N. J. 
Bendix Corp" Electrical Components Div., Sidney, N. Y. 
Deutsch Co" Electrn. Compo Div" Mun. Airport Banning, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Electro Oceanies. Inc., 2000 S. Santa Fe Ave .. Compton, Calif. 
Flight Connector Corp., 14128 lemoli Ave:, Hawthorne, Calif. 
Isotronies, Inc .. 12 Coffin Ave., New Bedford, Mass. 
Jones, Norman, Inc., 80x I, South Merrimack, N. H. 
Methode Electronics, Inc., 7447 W. Wilson Ave.; Chicago; III. 



Painton & Co., ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Staffallinc., 7 Woodland St., Providence, R. I. 
Tri·State Elctms. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Tru·Connector Corp., 245 Lynnfield St., Peabody, Mass. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Winchester Elctrn. Div., Main & Hillside Aves., Oakville, Conn. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

CONNECTORS. RECTANGULAR. HERMETIC 
AMP Incorporated, Box 3608, Harrisburg, Pa 
AMP Inc., Capftron Di •. , 155 Park St, Elizabethtown, Pa. . .. ,. p B31 
Amphenol Connector Div., 2801 S;25th A.e., Broad.iew, III. ... p B39 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. J. ...... P 1577 
Cincb-tlraphik, 200 S. Turnbull Canyon Rd., City of Industry, Calif. 
Cincb Mfg. Co., 15tll Morse Ave., Elk Grove Village, III. 
Cinch·NuLine, 1015 South 6th St, Minneapolis, Minn. 
Continental Connector Corp., 34-63 56th St, WoodSide, N. Y. 
Glass Technology Di •. , 1644 Whittier Ave., Costa Mesa, Calif. P 905 
ITT Cannon Elee., 3208 Humboldt St, Los Angeles, Cal. ... P 907,910 
Microwave Devices olv., Bendix Corp., Hurricane Rd., Franklin, Ind. 

Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
SeaHron Corp., 188 Reading Rd. at Amity, CinCinnati, Ohio 
U.S. Components, Inc., 1329 Zerega Ave., Bronx, N. Y ........ . 
Accratronics Seals Corp., 2121 Kenmere Ave., Burbank, Calif. 
Aesociated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Astra Seal,)nc., 17J0 Chico, S. EI Monte, CaliI. 
BendiK Corp., Electrical Components Div., Sidney, N. Y. 
Deutsch Co., Electrn. Camp. Div., Mun. Airport Banning, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Electrical Inds., 691 Central Ave., Murray Hill, N. J. 
Electro Oceanics, Inc., 2000 S. Santa Fe Ave., Compton, Calif. 
Electronic Seals Co., Inc., 13766 Saticoy St., Van Nuys, Calif. 
Glas .. al Prods. Co., Inc., 725 Commerce Rd., Linden, N. J. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Isotronics, Inc., 12 Coffin Ave., New Bedford, Mass. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Networks Electronic Corp., 9750 De Soto, Chatsworth, Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 

p877 
p 9B3 
p 990 
p 997 

Schjeldahl, G. T. Co., Electrical Prods Div., BOK 170, Northfield, Minn. 
Thermal Controls Inc., 75 Rutgers St., Belleville, N. J. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Tru·Connector Corp., 245 Lynnfield St., Peabody, Mass. 
Vacuum Ceramics, Inc., 1H;ast Main St., Cary, III. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Whitaker Cable Corp., 1301 Burlington St, N. Kansas City, Mo. 

CONNECTORS. RECTANGULAR. 
HERMAPHRODITIC 

Eleo Corp., Maryland Rd, & Computer Ave., Willow Grove, Pa. 
U.S. Components, Inc., 1320 Zerega AYe., Bronx, H. y, .' p 997 

CONNECTORS. RECTANGULAR. HIGH 
VOLT~GE 

AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Diy., 155 Park St, Elizabethtown, Pa. ..... P 831 
Amphenol Connector DiY., 2801 S. 25th Ave., BroadYiew, III. 

P 840-842, 848 
CinclJ.Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calif. 
Cinch Mfg. Co., 1501 Morse AYe., Elk Groye Village, III, 
Cinch·NuLine, 1015 South 6th St, Minneapolis"Minn. 
Continental Connector Corp" 34-63 56th St., WoodSide, H. Y. .. P 895 
Continental·Will Elctrns. Corp., 26 W. Queen La., Phi~., Pa. '" p 895 
Dale Electronies Inc., Box 609, Columbus, Nebr. ... . . . P 887 
[by, H, H, Co., 4701 Germantown AYe., Philadelphia, Pa, . . . . . . . P 897 
Hughes Aircraft, Connecting DeYices, Box H, Newport Beach, Calif. p 906 
ITT Cannon Elee., 3208 Humboldt St., los Angeles, Cal. .. p 910 
Reynolds Industries, Inc., Box P·850, Marina Del Ray, Cal. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. 
Rowe Industries Inc., 1702 Airport Hwy" Toledo, Ohio ..... . . . . p 983 
U.S. Components, Inc" 1320 Zerega AYe., Bronx, H, y, p 997.998,1000 
U, S. Terminals Inc., 7502 Camargo Rd., Cincinnati, Ohio .... p 1003 
Vernitron Electrical Components, 117 Union Ave., Laconia, N. H, p 1004 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Flight Connector Corp., 14128 Lemoli Ave., Hawthorne,. Calif. 
Jevex Elctros., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H, 
Masterite Inds. C~rp., 2841 W. Lomita Blvd., Torrance, Cal. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I. 
T ri·State Elctrns. Corp., Broadway.& Jefferson Sts., Camden, N. J. 
Tr.u·Connector Corp., 245 Lynnfield St., Peabody, Mass. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 
Winchester Elctrn. Div., Main & Hillside Aves., Oakville, Conn. 

CONNECTORS. RECTANGULAR. MINIATURE 
& SUBMINIATURE 

AMP Incorporated, Box 3608, Harrisburg, Pa. 
AirBorn, Inc., 2618 Manana Dr., Dallas, Tex. ................ p 833 
Amphenol Connector DiY., 2801 S. 25th AYe., Broadview, III. 

p 837,839,B41-847,849 
Burndy Corporation, Richards AYe" NOn¥alk, Conn .... p 880.881,883 
Clcoil Corp., 9324 Topanga Canyon BI., Chatsworth, Calif. 
Cinch·Graphik, 200 S. Turnbull Canyoo Rd., City of Industry, Calif. p 888 
Cinch Mfg. Co., 1501 Morse Ave" Elk Grove Village, III. ...... . p 888 
Cinch-Monadnock, 18300 E.Valley Blvd" City of Industry, CaIn, p 888 
Cinch·NuLine, 1015 South 6th St., Minneapolis,Minn, . . . . . .. p 888 
Continental Connector Corp., 34-63 56th St., WoodSide, N. Y. p 894,895 
Dale Electronics Inc., Box 609, Columbus, Nebr. .......... p 887 
[by, H. H. Co., 4701 Germantown Ave., PhDadelphia, Pa. . . . . . •. p 897 
Elco Corp., Maryland Rd, & Computer Ave" Willow Grove, Pa. •. p 898 
HUlhes Aircraft, Connecting Devices, Box H, Hewport Beach, Calif. p 906 
ITT Caonon Elec., 3298 Humboldt St, los Angeles, C~. p 907; 908, 910 
LaHronics, 6225 Benore Rd., Toledo, Ohio 

Malco Mig, Co, Inc., 515tl W. Rooseyelt Rd., Chicago, III. ...... p 919 
Matrix Science Corp., 435 Maple AYe., Torrance, Calif. ... p 922, 923 
Molex Prods. Co" 5224 Katrine AYe., Downers Groye, III. . . .. P 925-927 
Pinlites Inc., 1275 Bloomfield AYe., Fairfield, N. J. .......... p 1198 
Plaxial Cable Dept, 70 laconnet St., Newton Highlands, Mass.. p 88B 
Positronlc Inds., Inc., 1906 S. Stewart, Springfield, Mo. ..... p 931 
Reynolds Industries, Inc., Box P-850, Marina Del Ray, Cal 
Seallron Corp., 188 Reading Rd, at Amity, CinCinnati, Ohio . P 990 
Transitron Elctrn. Corp., 16B·182 Albion St, Wakefield, Mass. 
Transitron Elctrn. Corp., Precision Connector DiY., 144 Addison St .. 

E. Boston, Mass. .................................. P 992 
U.s. Components, Inc., 1320 Zerega Ave., Bronx, N. Y. ... P 997-1001 
Vernltron Electrical Components, 117 Union Ave., laconia, N. H. P 1004 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. J. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III: 
Armel Electronics Inc., 1601·75th St., ft. Bergen, N. J. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Bendix COfll., Electrical Components Div., Sidney, N. Y. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Cable Electric Prods" Inc., 234 Daboll St, ProYidence, R. I. 
Deutsch Co., Electrn. Camp. Div., Mun. Airport Banning, Calif. 
Device Seals, Inc., 11684 TuKford St., Sun Valley, Calif. 
Eltee, Inc., 19 Fairfield PI., W. Caldwell, N. J. 
Ferranti Ltd., Hollinwood, lancs., Eng. 
Industrial CirCUits Co., 23 Kulick Rd., Fairfield, N. J. 
Industrial Electronic Hardware Corp., 109 Prince St, New York, N. Y. 
Isotronics, Inc., 12 Coffin Ave., New Bedford, Mass. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calii. 
Jones, Norman, Inc., BOK 1, South Merrimack, N. H. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Masterite Inds. Corp., 2841 W. Lomita Blvd., Torrance, Cal. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Minax Devices Inc., 226R Merrick Rd., Lynbrook, N. Y. 
National Connector Corp., Science Induslry Ctr., MinneapOlis, Minn. 
Painton & Co., Ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Pylon Co., Inc., 51 Newcomb St., Attleboro, Mass. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Staffall Inc., 7 Woodland St., Providence, R. I. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
U. S. Dielectric, Inc., 16 F4ntasia Dr., Worcester, Mass. 
Veritron West Inc., 20245 Simburst St., Chatsworth, Calif. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 
Winchester Elctrn. Div., Main & Hillside Aves., Oakville, Conn. 

C0r.NpEI~Yrs. RECTANGULAR. RACK 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AirBorn, Inc., 2618 Manana Dr., Dallas, Tex. ........... P 833 
Amphenol Connector Div., 2801 S. 25th Aye., BroadYiew, III. 

P 839-842,846,847 
I!urndy Corporation, Richards Ave., NOn¥alk, Conn... ... P 881,883 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calif. P B88 
Cinch Mfg. Co., 15tll Morse Ave., Elk Grove Village, III. ...... P 888 
Cinch·Monadnock, 18300 E. Valley Blyd" City of Industry, CaIH. P 888 
Cinch·NuLine, 1015 South 6th St., Minneapolis, Minn. . . . . . . . p 888 
Continental Connector Corp., 34·63 56th St., Woodside, N. Y. p 894, B95 
Dale Electronics Inc., Box 609, Columbus, Nebr. .... P 887 
[by, H. H. Co., 4701 Germantown AYe" Philadelphia, Pa. . . . . . . . p 897 
Eleo Corp., Maryland Rd. & Computer Ave., Willow Groye, Pa. .. p 899 
Hughes AireraH, Connecting DeYices, Box H, Newport Beach, CaIH. p 906 
ITT Cannon Elee., 3208 Humboldt St., los Angeles, Cal. 

p 907,908,910,911 
LaHronics, 6225 Benore Rd., Toledo, Ohio 
Malco Mfg. Co. Inc., 5150 W. RooseyellRd., Chicago, III. ..' p 919 
Matrix Science CorP., 435 Maple Ave., Torrance, Calif. '" p 922 
Mol" Prods. Co., 5224 Katrine Ave., Downers Groye, III, . .'..... P 925 
North Electric Co., Electronetics Diy., 553 S. Market St., Galion, Ohio 

Plaxial Cable Dept, 70 Jaconnet St., Newton Highlands, Mass. . 
Positronic Inds., Inc., 1906 S. Stewart, Springfield, Mo. 
Ross, MiHon Co., 511 Second St. Pike, Southampton, Pa, 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Transitron Elctrn. Corp., 168·182 Albion St., Wakefield, Mass._ 
Transitron Eletrn. Corp., Precision Connector Div., 144 Addison St., 

p 930 
p 888 
p 931 

p 983 

E. Boston, Mass. .................................. p 992 
U,S. Components, Inc., 1320 Zerega Ave., Bronx, N. Y. p 997,998,1001 
Vernitron Electrical Components, 117 Union Ave., Laconia, N. H, p 1004 
Vera Electronics Inc., 176 Central Ave., Farmingdale, N. Y. .... p 595 
Waldom Elecb'onics, Inc., 4633 West 53rd St, Chicago, III. p 1009 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. J. . 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y.· 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Armel Electronics Inc., 1601·75th St., N. Bergen, N. J. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Berg ElectroniCS, Inc., York Expwy., New Cumberland, Pa. 
Deutsch Co., Electrn. Camp. Div., Mun. Airport Banning, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Eitee, Inc., 19 Fairfield PI., W. Caldwell, N. J. 
Flight Connector Corp., 14128 Lemoli Ave., Hawthorne, Calif. 
Industrial CircUits Co" 23 Kulick Rd., Fairfield, N. J. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Isotronics, Inc., 12 Coffin Ave., New Bedford, Mass. 
Javex Elctrns., 95D9 Oak Glen Rd., Cherry.Valley, Calif. 
Jones, Norman, Inc., BOK 1, South Merrimack, N. H. 
Masterite Inds. Corp., 2841 W. lomita Blvd., Torrance, Cal. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Norrieh Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 

CONTACT STRIPS. FINGER 

North Electric Co., 553 S, Market St., Galion, Ohio 
Painton & Co., Ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Staffallinc., 7 Woodland St., Providence, R. I. 
Thermal Controls Inc., 75 Rutgers St., Belleville, N. J. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I. 
U. S. Dielectric, Inc., 16 Fantasia Dr., Worcester, Mass. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Winchester Eletrn. Div., Main & Hillside Aves., Oakville, Conn. 

CONNECTORS. RECTANGULAR. TEST 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AirBorn, Inc., 2618 Manana Dr., Dallas, Tex. . p 833 
Barnes Corp., 24 N. lansdowne AYe., lansdowne, Pa. 
Continental Connector Corp., 34-63 56th St., WoodSide, N, Y. • • . p 884 
[by, H. H. Co., 4701 Germantown Ave., Phlladelph~, Pa. . . . . . • . p 897 
lab·Tronic~ 6225 Benore Rd., Toledo, Ohio 
Molex Prods. Co., 5224 Katrine AYe., Downers Groye, III. . . . p 925,927 
Pos~ronic Inds., Inc., 1906 S. Stewart, Springfield, Mo. ...... p 931 
Techno·Components Corp., 7803 lemona, Van Huys, Caiif, 
Transitron Elctrn. Corp., Precision Connector DiY" 144 Addison St., 

E. Boston, Mass. .. .. " ....... :.................... p 992 
U.s. Components, Inc., 1320 Zerega AYe., Bronx, N. Y. .... p 997,1000 
Vernitron Electrical Components, 117 Union AYe., laconia, N. H. p 1004 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
U. S. Dielectric, Inc., 16 Fantasia Dr., Worcester, Mass. 
Viking Industries, Inc., 21001 NordhoffSt., Chatsworth, Calif. 
Winchester Elctrn. Div., Main & Hillside Aves., Oakville, Conn. 

CONNECTORS. STRIPLINE 
American Corp" 87 Rumford Ave., Waltham, Mass. . . . . . . p 834 
Amphenol Connector DiY., 2801 S. 25th AYe., Broadyiew, III, p 846 
American Radar Components, Inc., 415 E. Main St, Denville, N. J. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
D·Cemco, 3200 N. San Fernando Blvd" Burbank, Calif. 
General RF Fittings, Box 278, Port Salerno, Fla. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Mi·Kro Connectors Div., 40-09 21st St.. Long Island City, N. Y. 
Microwave Div., Sanders Assocs., Inc., Ledge St" Nashua, N, H. 
Min" Devices Inc., 226R Merrick Rd., Lynbrook, N. Y. 

CONNECTORS. THERMOCOUPLE 
Control Prods. Corp., 4431 W. Diyision St., Chicago, III. . . p 2806, 2811 
lIT Cannon Elee., 3208 Humboldt St., Los Angele~ CaL. P 910 
Posltronic Indt, Inc., 1906 S. Stewart. Springfield, Mo. ...... p 931 
Pyle·National Co., Connector Diy., 1334 N. Kostner Ave., Chicago, UI. 
Sealtron Corp., 188 Reading Rd. at Amity, Cincinnati, Ohio. P 990 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Deutsch Co., Electrn. Camp. Div., Mun. Airport Banning, Calif. 
Device Seals, Inc., 11684 Tuxford St, Sun Valley, Calif. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Harco Labs, Inc., 186 Cedar St., Branford, Conn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Marlin Mfg. Corp., 12404 Triskett Rd" Cleveland, Ohio 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y, 
Pall Trinity Miero Corp., Rte. 281, Cortland, N. Y. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highlands, Mass. 
Viking Industries, Inc., 21001 Nordhoff St" Chatsworth, Calif. 

CONNECTORS. TRIAXIAL 
Lab·Tronies, 6225 Benore Rd., Toledo, Ohio 
Rowe Industries tnc., 1702 Airport Hwy., Toledo, Ohio . P 983 
Astrolab, Inc., 4 McGandless St., linden, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

CONNECTORS. WATERPROOF 
Amphenol Connector Di •. , 2801 S. 25th Aye" BroadYiew, ilL p 855-857 
lIT Cannon Elec., 3208 Humboldt 51., los Angeles, Cal.. p 909,910 
Kinelogic Corp., 873 S. Fair Oaks, Pasadena, Calif. 
Kintron Co., 29 S. Pasadena Ave., Pasadena, Calif. 
lab·Tronies, 6225 Benore Rd., Toledo, Ohio . . . . . . . . . . . . . . p 984 
Pyle·National Co., Connector Di •. , 1334 N. Kastner Ave" Chicago, III, 
Reynolds Industries, Inc., Box P-850, Marina Del Ray, Cal. P 981 
Alloys Unlimited, Inc., 16661 Ventura Blvd., EnCino, Cal. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Electro Oceanics, Inc., 2000 S. Santa Fe Ave., Compton, Calif. 
Flexi·Optics Labs., Inc., 117 Dover St., Somerville, Mass, 
Flight Connector Corp:, 14128 Lemoli Ave., Hawthorne, Calif. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Joy Mfg. Co., 338 S. Broadway, New Philadelphia, Ohio 
Massa Div., 280 lincoln St, Hingham, Mass. 
Mi·Kro Connectors Div., 40·09 21st St., long Island City, N.Y. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua. N. H. 
Roylyn Inc., 620 Paula Ave., Glendale, Calif. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 

CONSOLES. CABINET-
SEE CABINETS & ACCESSORIES. METAL 

CONTACT CLEANERS-SEE CLEANERS 
& SOLVENTS-ALSO SEE BURNISHERS. 
CONTACT 

CONTACT STRIPS. FINGER 
Accurate Eleetronics Corp., Box 935J, Elyria, Ohio 
Amphenol Conneetor Div., 2801 S. 25th Ave" Broadview, III, 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. DiY., 

231 Hew Jersey RR AYe., Newark, N, 'j, 

eem/1969 . 81 



CONTAC:TSTRIPS. FINGER (Cont'd) 

Englehard Minerals &Chemicals Corp., H.A. Wilson De_t,U.s. Rte. "22, 
Unwn, N. I. ................ ' ....... : .. , .... , ... :".. p 16<14 

Instrument Specialliet Co., Inc., 254 Bergen Blvd., Lillie Falls, He I. 
, ,,'...' p1222,'1223 
Row. Industries Inc., Inn Airport Hwy."To~do, Ohio 
Showa Musen Kogyo Co .. Lid., 5-5; 6-choine,Togoshi,Shinagawa·ku, tokyo, 

Japan ........................... :.: ............ p 2776 
Tapeswitch Corp. of America, 320 ,8roadHoliow Rd., Fariningdale,'N. Y. 
Alloys Unlimited, Inc., 16661 VenMa Blvd., Encino, Cal; 
American Silver Co. Div" 3S-0HM,e St., Flushing, N. Y. 
Amphenol Industrial, Div., 1830 South 54th Ave., Chicago, III. 
Berg Electronics, Inc., York Expwy"New Cumberland, Pa: 
Brainin, C. S. Corp., 320 Washington St:" Mt. Vernon, N. Y. ' 
Braun, H. Tool & Instr. Co., 140 Fifth Ave" Hawthorne, N, J. 
Ditlmore-Freimuth Corp;, 2517 E. Norwich St., Milwaukee, Wisc. 
Eimac, 301 Industrial Way, San Carlos,Calif. 
Gibson Electric, Talon, Div. of Textron, Oelmonl. Pa. ' 
Gyrex, Inc" 38 Irving PI., Garfield, N, 1 
Keystone Eletrns. Corp., 49 Bleeker St., New York. N. Y. 
Methode Electronics, Inc., 7447 W. Wilson Ave;, Chicago, III. 
Micro Contacts, Inc" 62 Alpha Plaza, Hicksville, N, Y, 
National Connecior Corp., Science Industry Ctr., Minneapolis, Minn. 
SKG Associates, Inc" 206 Eustis St., Boston, Mass. 
Shigoto Industries, Inc., 350 fifth Ave.,' New York, N, Y. 
Trieon Mfg. Co" 2325 Wisconsin Ave;. Downer Grove, III. 

CONTACTORS:"'SEE RELAYS. POWER 

CONTACTS. ELECTRICAL 
AMP Incorporated, 80x3608, Harrisburg, Pa. 
Accurate'Electronics Corp., Box 9351, Elyria, Ohio p 832 
AirBorn, Inc., 2618 Manana Dr., Dallas; Tex. . p 833 
Airflyte Electronics Co., Box 207, B.yonne, N. I. 
American Zettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 
Amphenol Connector Div., 2801 S. 25th Ave., Broadview, III. 

p 837, 844,846,849,8_62, B66 
Augat Inc., 36 Perry Ave., Attleboro, Mass ... , '.' . . . . . . . . . p 1590 
Barnes Corp., 24 N. Lansdowne Ave., Lansdowne, Pa. 
Cinch-Graphi~, 200 S. Turnbull Canyon Rd., City of Industry, Calif. 
Cinch Mig. Co., 1501 Morse Ave., Elk Grove Village, III. 
Cinch·Nuline, 1015 South 6th St., Minneapolis, Minn. 
Consolidated Reactive Metals, Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 
Elco Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div .. 

231 New Jersey RR Ave., Newark, N. I. 
Englehard Minerals & Chemicals Corp., H. A. Wison Dept .. U.S. Rte. #22, 

Union, N. I ........................... , ....... ; .... p1644 
GraphHe Metallizing Corp., 1036 NepperhanAve:, Yonkers, N. Y. ,P 1740 
Hughes Aircraft, Connecting Devices, Box H, Newport Beach, Calif. p 906 
ITT Cannon Elec., 3208 Humboldt St., Los Angeles, Cal. .. p 910 
InStrument Specialties Co., Ine.,. 254 Bergen Blvd., Lillie Falls, N. J. 

P 1222,1223 
Molex Prods. Co., 5224 Katrine AYe., Downers Groye, III. 
Positronic Inds., Inc., 1906 S. Stewart, Spri.gfield, Mo. ...... p 931 
Precision Metal Prods. Co., 41 Elm St., StGnehami Mass. 
Pyle·National Co., ConnectorDiv., 1334 N. Kastner Ave., Chicago, III. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Technical Wire Products, Inc., 129 Dermody St., Cranford, N. I. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
American Silver Co. Div" 36-07 Prince St., Flushing, N. Y. 
Amphenol Cadre Div" 20 Valley St., Box 150, Endicott. N. Y. 
Amphenollndustrial Div" 1830 South 54th Ave., Chicago, III. 
Armel Electronics Inc., 1601·75th St., N. Bergen, N. J. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Bead Chain Mfg. Co., 110 Mountain Grove St., Bridgeport, Conn. 
Beeker Bros. Carbon Co., 3450 S, Laramie Ave., Cicero, III. 
Berg Electronics, Inc" York Expwy., New Cumberland, Pa, 
Brainin, C. S. Corp., 320 Washington St., Mt. Vernon, N. Y. 
Braun, H. Tool & Instr. Co., 140 Fifth Ave" Hawthorne, N. J. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Carol Cable Co., Box 68, Pa,wtucket, R, I. 
Cleveland Refractory Metals Oiv., 28850 Aurora Rd" Solon, Ohio 
Cole·Hersee Co" 20 Old Colony Ave" S. Boston, Mass, 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Contacls, Inc., 1100 Silas Dean Hwy., Wethersfield, Conn. 
Crimpco Engrg., 7341 Canoga Ave., Canoga Park; Calif. 
D·Cemco, 3200 N. SaHernando Blvd., Burbank, Calif. 
Deringer Metallurgical Corp., 1250 Town line Rd., Mundele;n, III, 
Device SilalS, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Dittmore.f'reimuth Corp., 2517 E. NorwichSt., Milwaukeei Wisc. 
Electric Terminal Corp., Drawer E, Pilgrim Sta" Warwick, R. I, ' 
Emporium Specialties, Inc., 2800 East 116th SI., Cleveland, Ohio 
Ericsson Centrum Inc., 16 [40th St., New York, N. Y. 
Flight Connector Corp., 14128 lemoli Ave" Hawthorne, Calif. 
Frankiin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Gibson Electric, Talon, Div. of Textron, Delmont, Pa, 
Gyrex, Inc., 38 Irving PI., Garfield, N. J. 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. Y. 
Improved Silamless Wire Co., 775 Eddy St., Providence, R. I. 
Jones, H., Electronics, 3086 N. lima St., Burbank, Cal. 
Keystone Elctrns. Corp., 49 Bleeker St., New Yoik, N. Y. 
litton Inds., USECO Div" 13536 Satieoy St., Van Nuys, Calif. 
loranger Mfg. Corp., P.O. Box 948, Warren, Pa. 
Mallory Me~lIurgieal Co., 3029 E. Washington St., Indianapolis. Ind. 
Methode Electronics, Inc., 7447, W. Wl~on Ave., Chicago, III. 
Mi·KroConneetors Di~., 40·09 21st St., long Island City, N. Y. 
Micro Contacts, Inc.; 62. Alpha Plaza, flicksville, N. y, 
National Connector Corp., Science Industry Ctr" Minneapolis, Minn. 
Ney, J. M. Co., Maplewood Ave., Bloomfield, Conn. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Ostby & Barton Co., Box 6267, Pr~vidence, R. I. 
Philips Elmet Corp., lisbon Rd., Lewiston, Me. 
Polymer Corp., 2120 Fairmont Ave" Reading,Pa. 
Pylon C~., Inc., 51 Newcomb St., Attleboro, Mass; 
R. I. Metpro, Inc., 139 lefferson Blvd.; WarwiCk, R. I. 
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Semi Alloys, Inc., 20 N. ·MacQuesten Pkwy., Mt. Vernon, N; Y. 
servometer Corp., 82 Industrial E., Clifton, N, J. 
Sinclair Mfg, Co., Chartley, Ma~s. . 
Sjoberg, C., & Son. Inc., 415 Station St., Cranston,R.I; 
Stackpole Carbon Co., Carbon Div., Stackpole St., 51. MarYs, Pa;', 
Stanley Industrial Components Div" Stanley Works, Forestville, Conn. 
Superior Carbon Prods., Inc., 9115. GeOrge Ave., Cleveland, Ohio 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Tech-Etch, Inc., 10 Industrial Park Rd., Hingham, Mass. 
Townsend Co., TRSDiv.;-530 West St., Braintree, Mass, 
Tri,State Elctrns. Corp" Broadway & Jefferson Sts,. Camden, N. 1. 
Tricon Mfg, Co., 2325 Wisconsin Ave;, Downer Grove, III. 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N, Y. 
Viking Industries,)nc., 21001 Nordhoff St., Chatsworth, Calif. 
Volkert Stampings, Inc.; 222:34 96th Ave" Queens Village, N. Y. 
Waters Conley Co" Inc" 501 1st Ave., N.W., Rochester, Minn: 
Whitaker Cable Corp., 1301 BurlingtonSt., N. Kansas City, Mo. 
Wilkinson Co., 31011 Agoura Rd"Westiake Village, Calif. 
Winchester Elctrn. Div., Main & Hillside Av€s., Oakville, Conn. 

CONTAINERS. SHIELDED (ALL TYPES) 
Ian Hardware Mfg. Co., Inc;, 47-27 36th SI., Long I~and City, H. Y. 
M M Electronic Enclosures, Inc., 111 Bloomingdale Rd., Hicksville, N.Y. 

p 5B4 
Perfection Mica Co., 740 Thomas Dr., BensonYille, III. . ... ,.. p 1224 
Pomona Electronics Co. Inc., 1500 .E. 9th St, Pomona, Calif. p 956-959 
Skydyne Inc.; River Rd., Port leniS, N. Y. . .... ; ... , .. ,.... p 590 
Technical Wire Products, Inc., 129 Dermody St., Cranford, H. J. 
Allegheny Ludlum Steel Co., H. W, Oliver Bldg., Pittsburgh, Pa, 
Applied Design Co. Inc., 2461 Sheridan Or., Tonawanda, N. Y. 
Bal, W. Corp., 947 Newark Ave.; Elizabeth, N. J. 
Bud Radio, Inc., 4605 Eas! 355th St., Willoughby, Ohio 
Consolidated Resisrance Sales Co~p., 44 Prospect St., Yonkers, N. Y. 
Craig Systems Corp., 360 Merrimack St., lawrence, Mass: 
Danex Corp" 60Tomlinson Rd., Huntingdon Valley, Pa. 
Division lead Co., 7742 West 61sHI., Summit, III. 
Environmental Container Systems, Box 337, Union City, Calif. 
Epoxy Cast Elctrn, Case Co" 44 Prospect St., Yonkers, N. Y. 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Golding Mfg, Co., 90 Porete Ave" N. Arlington, N. J. 
Goldsman, Inc., 1328-34 N. 4th St., Philadelphia, Pa. 
Heeger, Inc., 729 Ceres Ave" los Angeles, Calif. 
KeystoneElctrns. Corp., 49 Bleeker St., New York. N. Y. 
Kinetron Corp., 1416 Roller Rd .• Asbury Park, N. I. 
leetro Magnetics Inc., 6056 W. lefferson Blvd .. Los Angeles, Cal. 
REF Dynamics, 393 lericho Tpke., Mineola, N. Y, 
Russell Inds., Inc" 96 Station Plaza, lynbrook, N: Y. 
Shielding Corp., 345 New Albany Rd., Morristown. N, J. 
South Shore Metal Prods,. Inc" 88·90 Allen Bivd:. FarminRdale. N, Y. 
Suckle Corp., Suckle & Nalional Hwys., pennsauken, N. J. 
Warwick Products Co., 7909 Rockside Rd., Indepe,ndence, Ohio 
Zero Mfg. Co., 1121 Chestnut St., BurbanK, Cain. 

CONTAINERS. SHIPPING. METAL & 
FIBERGLASS, (REUSABLEJ-ALSO SEE 
TRANSIT CASES 

American Aluminum Co., 230 Sheflield St., DepI.EEM, MountainSide, N. I. 
p 575 

M M Electronic Enclosures, Inc., 111 Bloomingdale Rd .. Hicksville, N. Y. 
p 584 

Parabam Inc., 301i E.LasHermanas St, Compton, Cal, 
Perfection Mica Co., 740 Thomas Dr., Bensonville, III. .. , p 1224 
Skydyne Inc;, River Rd:, Port lervis, N. Y. , ......... : ..... , P 590 
Applied Design Co. Inc., 2461 Sheridan·Dr., Tonawanda, N. Y. 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N; I. 
Bossert Mfg. Co., 1030 Oswego St, Utica, N. Y. 
Brooks & Perkins, Inc., 1950 W. fort St, Detroit, Mich. 
Budd Co., 2450 Hunting Park Ave" Philadelphia, Pa. 
Corrugated Paper Products, Inc" 300 Babylon Tpke" Roosevelt, N. Y. 
Environmental Container Systems, Box 337, Union City, .Calif: 
Eugene Engineering Co., Inc., 50 Church St, Rockland, Mass. 
Goldsman, Inc., 1328·34 N. 4th St., Philadelphia,Pa. 
Insulating Fabricators, Inc., 150 Union Ave" E. Rutherford, N. I. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. I. 
lewis, G, B. Co., Watertown, Wisc. 
Muckle Mfg. ,Co" 334 Medford, Owatonna, Minn. 
NVF Co., Maryland Ave. & Beech St., Wilmington, Del. 
Neumade Products Corp., 720 White Plains Rd" ScarSdale, N. Y. 
Republic Steel Corp" Box 677B, Cleveland, Ohio ., 
Royallnds., Engineered Prods. Div.; 2040 E. Dyer Rd., Santa Ana, Cal. 
Whittaker Corp" 9229 SunsetBI., Los Angeles, Calif. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cam. 

CONTAINERS. STORAGE 
American Aluminum Co., 230 Sheflield St., Dept. £EM, MountainSide, N. I. 

p 575 
M.M Electronic Enclosures,lnc., III Bloominrdale Rd., Hicksville, N. Y. 

p584 
Perfection Mica Co., 740 Thomas Dr., Bensonville, III. 
SkJdyne Inc., Riyer Rd., Port lervis,N. Y. ..... p 590 
Akro·Mils Inc., Box 989, Akron, Ohio 
Althor Products, 2260 Benson Ave., Brooklyn. N. Y. 
Applied DeSign Co. Inc., 2461 Sheridan Dr., Tonawanda. N. Y, 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N. I. 
Banonoff Metal Products Co" 14055 Cedar Rd., Cleveland, Ohio 
Bradley Inds., 11040 King St., Franklin Park, III. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Celluplastics, Inc., Sub: Brockway Glass Co., Brockway. Pa, 
Corrugated Paper Products, Inc., 300 Babylon Tpke., Roosevelt, N. y, 
Environmental Container Systems, Box 337, Union City, Calif. 
Equipment Co. of America; 1075 Hialeah' Or., Hialeah, Fla. 
Eugene Engineering Co., Inc" 50 Church St., Rockland, Mass. 
Flexco Div., 6855 Suva St., Bell Gardens, Calif. 
Kale Enterprises, Inc., P.O. Box 152, Biscayne Annex, Miami, Fla. 
lewis, G. B. Co., Watertown; Wise. 
Lyon Met.1 Produets, Inc.; .47 Railroad Ave., Aurora, III. 
Metropolitan Wire Goods Corp., 

N. Washington St. & George Ave" Wilkes·Barre, Pa. 
NVF Co., Maryland Ave. & Beech St., Wilmington, Del. 

Republic SteelCorp'i Box' 6778, Cleveland, Ohio, , 
Robins Data Devices, Inc., 15·58 ,127th St, Flushing, N, Y. 
Royallnds., Engineered Prods. Oiv.; 2040 E. Dyer Rd., Santa Ana, Cal. 
Stackbin Corp" P.O. Box 434, Pawtucket, R. I. . 
Vlchek Plastics Co., Middlefield, Ohio 
Zero Mfg, Co., 1121 Chestnut St., Burbank, Cain. 

. CONTAINERS. TRANSIT-:-$EE TRANSIT CASES 

CONTROL EQUIPI\\ENT. CLASSIFICATION 
Basler Electric Co., Box 269, Highland, '1/1. 
Co·Ord SWitch DiY., 102-48 43Ave.,Corona,N. Y. 
Control Equipment Cdrp., 32 Kearney Rd., Needham "gls., Mass. p 770 
Control Logic, Inc., ~Strathmore Rd., Natick, Mass. , ., . 
Control ProdL Corp., 4431 W, Division St.,Chlcago, III. 
Control TecbnololY Co. fnc., 41·16 29th St., LtC., N. Y. 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Interconlinental Elctrn. Corp., Box,151, Fairport, N. Y .. 
Nippon E1ec. Hew Yorl! Inc., 200 Park AVe., New York, N. Y. 
SuperiorEleetric Co., 1000 Middle Sf,Bristol,Conn. . 
Texas Instroments Incorporated, Components Group, ~ox 5012, Dallas. Tex. 
Theta Instrument Corp., Fairfield, H. I. 
Allen-Bradley Co., 1201 South 2n~ St., Milwaukee, Wisc. 
Alnot Instrument Co.; 420 lI.laSane St., Chicago, III. 
American Machine & Foundry Co., '1025 N. Royal·St.,Alexand,ia, Va, 
Applied Eletrns. Corp. 'of N. I., Box 43, Metuchen, N. J 
Central Dynamics, ltd .. 147 Hymus BlVd., Pte. Claiie, Que,. Canada 
Century lighting Inc., 3 Entin Rd., Clifton, N. J. 
Clark Control Div., A, 0: Smith Corp., 1146 E. 152 St.. Cleveland, Ohio 
Conductron Corp" 2600 North 3rd St., St. Charles, Mo. 
Defense Elctrns;, Inc., Rockville, Md. 
Edison, I A. Industries, Instr. Div;, 36 Lakeside Ave., W,Orange, N. J 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
Electrol Co., Inc., 771 Spring La., York,Pa. 
Electronic Control Systems, Inc" P.O. Box 1232,Fairmont, W, Va. 
Farwest Mfg, Div" Irtc., 32nd at 124th, S.E., Bellevue, Wash. 
Femco, Inc., Box f, Irwin, Pa. 
Ferranti ltd., Hollinwood, lancs;, Eng. 
Hoagiand Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank,N.J. 
Instrumentation & Control Sys. Inc., 129 W. Laura, Addison, III. 
Kirk & Blum Mfg, Co" 3120 Forrer St, Cincinnati, Ohio 
Luft Instruments, Inc., Old WintefSt., lincoln, Mass. 
lundyElect & Systems, Inc" nobert la., Gien Head,N, Y. 
Maytronics, Inc., Box 460, Colorado Springs, Colo. 
Moog, Inc" Box 8, E. Aurora, N. Y; 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, .lnc.:Bo>: 5409, Phoenix, Ariz. 
Peeo Corp., 11l Ortego Ave., Mt. View, Calif. 
Precision ElectroniCS, Irtc., I Di Tomas Ct., Amityville, N. Y. 
Silnsor Corp., 97 Indian Field Rd" Greenwich, Conn. 
Silver·Hall Inc., 463 Brewster Ave;, Redwood City, Calif, 
Sigma Sys, Corp., 1703 Oak Lawn Ave., Dallas, Tex. 
Solid Controls, Inc., 6112 West 14th St .. Minneapolis. Minn. 
Strandberg Engrg. labs., Inc., 1001 S. Elm St., Greensboro, N. C. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 

CONTROL PANELS & SYSTEMS. COMPUTER 
-SEE BOARDS. PROGRAMMING 

CONTROLS; CAPACITANCE OPERATED 
Southfield Elctrns., 21250 10 'h Mile Rd., Southfield, Mich. . p 1502 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N, I. 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Compudyne Corp., Box 247, Hatboro, Pa. 
Controlotron Corp" 35 Central Ave., Farmingdale, N. Y. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee. Wisc. 
Davidson Electronic Development Co" 2211 Peninsular Dr., Erie, Pa. 
Drexelbrook Engrg. Co., 600 Brooke Rd" Glenside, Pa. 
Bectro·Sonic Control, 1625 N. Main, Manteca, Cal, 
Foxboro, Foxboro, Mass. 
Ikor, Inc., N, W. Industrial Pk., Burlington, Mass. ' 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., latham, N, y, 
Photobell Co., Inc., 12M East 22 St., New York,N. Y. 
Preeision Systems Div., US3 Chesapeake Ave., Columbus, Ohio 
Recora Co" Inc., Powis Rd" st. Charles, III. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid·Ave .• Anaheim, Cal. 
Silnsor Corp., 97 Indian Field Rd.; Greenwich, Conn. 
Westinghouse Electric Inti, Co., 200 Park,Ave" New York, N. Y. 

CONTROLS. CARBON-SEE POTENTIOMETERS: 
RHEOSTATS 

CONTROLS. COMBUSTION 
General Electric Co., E1ctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Landis & Gyr, Inc., 45 West 45th St, New York, N,' y, ...... , p 2\53 
Precision Timer Co., Inc., 400 Wesley AYe., Westbrook, Conn. 
Aerometrics, P.O. Box 216, San Ramon, Calif. 
Aetna Elctrns. Corp" Readington Rd" N. Branch, N. J. 
Amstro Corp., 114 Clinton Rd., fairfield, N. I. 
Automatic Switch Co., 50-56 HanoverrRd" Florham Park, N, J. 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Bailey Meter Company. Wickliffe, Ohio 
Barber·Colman Co" Indl insts' Div" 1300 Rock St.,Rockford, III. 
Beckman Instrs" Inc., Process Instrs. Div" 2500 Harbor Blvd" Fullerton, Cal. 
Bristol Co., Box 1790, Waterbury, COnn. 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Edison, T. A: Industries. Instr. Div;, 36 lakeside Ave" W, Orange. H.J. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fuel Watchman Sales & Service, Inc". 2910 Park Ave., Bronx, N. Y. 
Hartman Systems Co,; Inc" 360 Wolf Rd" Huntington Sta" N. Y. 
Hays Corp., Michigan City; Ind. 
Honeywell, Inc" Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Honeyweli, Residential Div., 2701 Fourth Ave., S., Minneapolis;Minn. 
Houston Atlas, Inc., Box 19035, 'Houston, Tex. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale,. Calif. 
lek·Trol, Inc" Rte.2, Grapevine, Tex. 
Photobell Co., Inc" 12M East 22 St,NewYork, N. Y. 
Photomation, Inc" 280 Polaris Ave.; 'Mountain View, Calif. 
Precision Electronics, 'Inc., I Di Tomas Ct., Amityville,N; Y: 



Selas Corp. of America, Box 200, Dresher, Pa. 
Sensor Precision Industries Inc., 29 Janes Ave., Medfield, Mass. 
Westing~ouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. V. 
Worner Electrn. Devices, Rankin, III. 

CONTROLS. CONSTANT IMPEDANCE
SEE AnENUATORS 

CONTROLS. COUNTING & SORTING 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

P 2661 
Beckman Instr., Inc., Ctdar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J, 
California Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Control LOlic, Inc., 3 Strathmore Rd., Natick, Mass. 
Control Technology Co. Inc., 41·16 29th St., L I. C .• N. Y. 
Corning Glass Works, Electronic Products Oiv .. Corning, N. Y. 
Data Device Carp., Dept 17, 100 Tech St, Hicksville. N. Y. 
Data Technology Inc., 65 Grove St., Watertown, Mass. 
Durant Dlgitallnst ~5 N. Cass St., Milwaukee, Wise. 

.. P 1024 

Eagle Signal DIv., E. W. Bliss Co., 736 Federal St. Davenport Iowa 
Electro Products Lab~ Inc., Power Supply Div., 

6125KP Howard St., Chicago, III. .................. . 
Electro Prods. Labs., Inc .• 6125 KP, Howard St, Chicago, III. 
Electronic Modules Corp., P.O. Box 141, Timonium, Md ...... . 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 

p 2840 
p 2840 

P 780 

General Electric Co., E~trn. Compo Sales Oper., 1 River Rd., Schenectady. N. Y. 
Guanilan Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
Haydon. A. W. Co., 232 N. Elm St., Waterbury, Conn. 
Honeywell, Micro SwRch Div., 11 W. Spring 51., Freeport III. .. P 2760 
Icon Corp., 156 Sixth St, Cambridge, Mass •.............. " p 1042 
Intercontinental Elctrn. Corp., Box 151, Fairport. N. Y. 
International Electro·Magnetics Inc., Eric Dr. & Cornell Ave., Palatine, III. 

p 548 
Melpar, Inc., Special prodUcts Dept, 7176 Arlington Blvd., Falls Church, Va. 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, Calif. 
Micro Switch, Div. Honeywell, 11 W. Spring St, Freeport, III. p 2760 
Para bam Inc., 3017 E. Las Hermanas St, Compton, Cal. 
Precision Timer Co., Inc., 40D Wesley Ave., Westbrook. Conn. 
Presln Co., Trap Falls Rd., Shelton, Conn. 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Sealectro Corp., 225 Holl St, Mamaroneck, N. Y. 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Tapeswitch Corp. of America, 320 Broad Hollow Rd., Farmingdale, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. 1. 
Applied Technology Corp., 73·03 Grand Ave., Maspelh, N. Y. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Beckman Instrs., Inc., Eltirn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Betamite Elctrn. Davlces, 6321 W. Slauson Ave., Culver City, Cal. 
(!'E ElectroniCS, 363 W. Glenside Ave., Glenside, Pa. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills .. Ont., Can. 
Communication Systems Corp., 8100 N. Lehigh Ave., Morlon Grove, III. 
Conlrolomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Copar Corp., 5744 West 77th St., Oak Lawn, III. 
Corning Glass Works, fluidic Prods. Dept., Corning, N. Y. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Delavan Mfg. Co., 811 Fourth St., W. Des Moines, Iowa 
Design Products Corp., 1925 W. Maple Rd., Troy, Mich. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Dolan·Jenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, ill. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. V. 
Electro·Sonic Control, 1625 N. Main, Manteca, Cal. 
Electronic Control Co" Box S150, Dresher, Pa. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Engler Instrument Corp., 250 Culver Ave., Jersey City, N. J. 
Frost Electronics, One Goddard Or., Rockaway, N. 1. 
General Atronics Corp., Ind'l. Div., 1200 E. Mermaid la., Phila., Pa. 
General Equipment & Mfg. Co., Inc., 3300 FernV,lIey Rd., Louisville, Ky. 
General Nucleonics Div., Tyco labs., 115 S. Spring St., Claremont, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Allo, Calif. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
IK~ In~, 4360 Campus Dr., Newport Beach, Calif. 
ITT Residential & Industrial Controls, SOl Allen Ave., Glendale, Calif. 
Industrial Components, Inc., 1675S.E. Allen Ave., Beaverton, Ore. 
Instrument Displays, Inc., 18-36 Granite St., Haverhill, Mass. 
Instrumentation Technology Corp" 18811 Napa St" NorthridRe, Calif. 
Lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
Lundy Elect. & Systems, Inc., Robert La., Glen Head, N. V. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Peco Corp., 111 Ortego Ave" Mt. View, Calif. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. V. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Precision Systems Div:, 1183 Chesapeake Ave., Columbus, Ohio 
Recora Co., Inc., Powis Rd., St. Charles, III. 
Robot Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Schoeffel Instrument Corp., 24 Booker St., Wesfwood, N. 1. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sensory, Inc., I Kennedy Rd., Morris Plains, N. 1. 
Solid Controls, Inc., 6112 West 14th St., Minneapolis, Minn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stevenson Engrg. & Mfg. Co., P,O. Box 25070, Portland, Ore. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 

Tri·Tronies Co., 619 Enterprise Or., Oak Brook, III. 
Warner Electric Brake & Clutch Co., Beloit, Wisc. 
Worner Electrn. Devices, Rankin, 111. 
Zehntel, Inc., 145Q.6th St.,Berkeley, Calif. 

CONTROLS. DENSITY 
Automation Products Inc., 3030 Max Roy St, Houston, Tex. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Foxboro, foxboro, Mass. 
General Nucleonics Div., Tyco Labs., 115 S. Spring St., Claremont, Cal. 
Hallikainen Instrs., 750 National Ct., Richmond, Cali\; 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Industrial Nucleonics Corp., 650 Ackerman Rd., Columbus, Ohio 
Kay·Ray, Inc., 740 E. Northwest Hwy., Palatine, III. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
Machine·O·Matic, Inc., 1922 Ridge Ave., Evanston, III. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Photomation, Inc., 2SO Polaris Ave., Mountain View, Calif. ' 
Princo Instrs. In~, Indl. Pk., Southampton, Pa. 
RII Elctrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
Robertshaw Controls Co., Santa Ana Frwl. & Euclid Ave., Anaheim, Cal. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. V. 
Worner Electrn. Devices, Rankin, 111. 

CONTROLS. DIMENSION 
Automation Development Co., 9905 W. lefferson Blvd., Culver City, Calif. 

P 2661 
Data Technology Inc., 65 Grm St., Watertown, Mass. . . . . P 1024 
International Electro·Magnetics Inc., Eric Dr. & Cornell Ave., Palatine, 111. 

p 548 
Southfield Elctrns., 21250 10 Y, Mile Rd., Southfield, Mich. . P 1502 
Theta Instrument Corp., Fairfield, N. I. 
Veedor·Root Inc., 70 Sargeant St., Hartford, Conn. 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autotron, Inc., 3629 N. Vermilion, Danville, 111. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Beta Corp., 2639 Manana Dr., Box 20427, Dallas, Tex. 
C·E Electronies, 363 W. Glenside Ave., Glenside, Pa. 
Controlomag labs., 2459 Susquehanna, Roslyn, Pa. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Ferranti Ltd., Hollinwood, Lancs., Eng, 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hughes Aircratt Co., Industrial SIS. Div., Box 92904, Airport Sta., 

Los Angeles, Calif. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
Industrial Components, Inc., 1675 S.E. Allen Ave., Beaverton, Ore. 
Kell, George, Ltd., 48 Lesmill Rd., Don Mills, Ont., Can. 
Link Group, Singer·General Precision, Inc., Binghamton, N. V. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. V. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Solid Controls, Inc., 6111 West 14th St, Minneapolis, Minn. 
Stevenson Engrg. & Mfg. Co., P.O. Box 25070, Portland, Ore. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 
Worner Eleetr~ Devices, Rankin, 111. 

CONTROLS. DOOR OPENING AND 
CLOSING IINDUSTRIAL) 

Barry Controls Div., 700 Pleasant St., Watertown, Mass. 
Basler Electric Co., Box 269, Highland, III. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Honeywell, Micro Switch Div., 11 W. Spring St, Freeport, III. p 2758 
Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., Falls Church, Va. 
Micro Switch, Div. Honeywell, 11 W. Spring St., Freeport, III. p 2758 
Precision Tlmar Co., Inc" 40D Wesley Ave., Westbrook. Conn. 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Unimax Switch Diy., lves Rd., Wallingford, Conn. p 2787 
Veedor·Root Inc., 70 Sargeant St., Hartford, Conn. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Chamberlain Mfg. Corp., 5740 N. Tripp Ave., Chicago, III. 
Continental Instrs. Corp., 110 Atlantic Ave., Lynbrook, N. V. 
Cutler·Hammer, Inc., 4201 N. 27St., JtIilwaukee, Wisc. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 

. Eiectronic Control Corp., 15341 Dale, Detroit, Mich. 
Femco, Inc" Box f, Irwin, Pa. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., Louisville, Ky. 
Hartman Systems Co" Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
ITT Residential & Industrial Controls, SOl Allen Ave., Glendale, Calif. 
Lek·Trol, Inc., Rle. 2, Grapevine,Tex. 
Linear Corp., 347~. Glasgow Ave., Inglewood, Calif. 
Notifier Co., 3700 North 56th St., Lincoln, Neb. 
Photobell Co., Inc., 12M East 22 St., New York, N. V. 
Photomation, Inc., 2SO Polaris Ave., Mountain View, Calif. 
Recora Co., Inc., Powis Rd., ·St. Charles, III. 
Robol Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Skinner Polynoid Div., 95 Edgewood Ave., New Britain, Conn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, 111. 
Ventron Elctrns. Corp., Box 529, Bradford, Pa. 
Warner Electric Brake & Clutch Co., Beloit, Wise. 
Worner Electrn. Devices, Rankin, III. 

CONTROLS. FLUID CONDUCTIVITY 

CONTROLS. ENVIRONMENTAL TEST 
EQUIPMENT 

American Instr. Co., Inc., B030 Georgia Ave., Silver Spring, Md. p 1243 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N.I. .... p 2198 
Automation Development Co., 9905 W. lefferson BIYd., Culver City, Calif. 
Blue M Engrg. Co., 138th & Chatham St., Blue Island, III. 
Colburn Instrs., Inc., 354 Coral Circle, EI Segundo, Calif. ...... p 1247 
EMR·Hatboro, E. County Line'Rd., Hatboro, Pa. 
InstruLab, Inc., 1205 Lamar St., Dayton, Ohio 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. I. 
Precision Timer Co., Inc., 40D Wesley AYe., Westbrook. Conn. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. 
Unholtz·Dickie Corp., 3000 Whitney Ave., Hamden, Conn. P 1249 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Bafeo, Inc., 80 Second Street Pike, Southampton, Pa. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beckman Instrs., Inc., Process Inslrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Cambridge Systems Inc., 50 Hunt St., Newton, Mass. 
Chadwick·Helmuth Co. Inc., III E. Railroad Ave., Monrovia, Calif. 
Data·Control Systems, Inc., E. Liberty St., Danbury, Conn. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Develco, Inc., 8 Van Tassel Ct., Norwalk, Conn. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
EMR Div., Box 223, Princeton, N. 1. 
Eleetronic Control Co., Box S150, Dresher, Pa. 
English Elec. Co., ltd., English Elee. House Strand, London, W.C. 2, Eng. 
Foxboro, foxboro, Mass. 
Gruenberg Eleetric Co., Inc., 585 Commercial Ave., Garden City, N. Y. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St., San Diego, Cal. 
Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Cont. Div., 2701 Fourlh Ave .. S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Honeywell, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hotpack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Houston Atlas, Inc., Box 19035, Houston, Tex. 
Hygrodynamics, Inc., Dept. 0·24, 949 Selim Rd., Silver Spring, Md. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Lab·line Instrs., Inc., Lab·line Plaza, Melrose Park, III. 
lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
Lutron Electronics Co. Inc., 6th & Minor Sis., Emmaus, Pa. 
MB Electronics, Box 1825, New Haven, Conn. 
Montford Instrs. ltd., 79 lots Rd., Chelsea, London, S.W. 10, Eng. 
Oal Assocs., Inc., 155 Sullivan La., Westbury, N. Y. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa, 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Research, Inc" Box 6164, Minneapolis, Minn. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
T & T Controls Co., Inc., Box 171. Media, Pa. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. V. 
Tia Eleclric Co., 171l-M Alexander St., Princeton, N. 1. 
United Electric Controls Co., 85A School St., Watertown, Mass. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. V. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. 1. 

CONTROLS. FILM THICKNESS-SEE 
CONTROLS. MATERIAL THICKNESS 

CONTROLS. FLAME FAILURE 
Precision Timer Co., Inc., 40D Wesley Ave., Westbroo~ Conn. 
RBM Controls Diy., Essex Int'\. Inc .. 131 Godfrey, LORansport. Ind. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 
Aetna Elctrns. Corp., Readington Rd., N. Branch, N. 1. 
8ailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., ROCkford, 111. 
8eckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave .. W. Orange, N. 1. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 

. Honeywell, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Pioneer Elec. & Res. Corp., 743 Circle Ave., Forest Pk., 111. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Sensor Precision Industries Inc., 29 Janes Ave., Medfield, Mass. 
Sunbeam Electronics, Box 8364, Ft. lauderdale, Fla. 
Tia Eleetric Co., 178·M Alexander St., Princeton, N. J. 

CONTROLS. FLUID CONDUCTIVITY 
Beckman Instr., Inc., Cedar Grove Dper., 89 Commerce Rd., Cedar Grove, N. I. 
Southfield Elctrns., 21250 10 '12 Mile Rd., Southfield, Mich. .. p 1502 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Jenn. 
Bailey Meter Company, Wickliffe, Ohio 
Blake Electronics Inc., Muskego, Wise. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Eastern Chemical Corp., 3rd & Greenwich Sts., Reading, Pa. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave .. W. Orange,N. 1. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Environmental Control Sys. Div., 43·22 Queens St., Long Island City, N. Y. 
Foxboro, Foxboro, Mass. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
McNab, Inc., 165 Spring St., New York, N. Y. 
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CONTROLS. FLUID CONDUCTIVITY 

Norbatrol ElectronicsCoTp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
PMF Electronics, Jne., 124<. Third St., Dayton, Ohio . 
Tia Electric Co., 178·M Alexander St., Princeton, N. J. 
Trans·Sonics, Inc., Box 326, lexington, Mass. 

CONTROLS. FLUID' FLOW 
Automation Development Co., 9905 W. lefferson Blyd., Culver City, Calif. 
Ayien Inc., 58·15 Northern Blyd., Woodside,.N.·Y. 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Corning Glass Works, Electronic Products DiY., Corning, N. Y. 
EMR·Hatboro, E. County lin. Rd., Hatboro, Pa. 
Eagle Signal Di •. , E. W. Bliss ~o., 736 Federal St., Omnport, Iowa 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
FenwalElectronics Inc., 63 Fountain St.; Framingham, Mass. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
Rotron, Inc., Hasbrouck la., Woodstock, H. Y. . p 1275 
Veedor·Root Inc., 70 Sargeant St., Hartford, Conn. P 1055 
Adel Div., 10777 Van OwenS!., Burbank, Calif. 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Anderson, W. E., Inc., 320E West 80th St., Kansas City, Mo. 
Autocon Industries, Inc., 995 University, St. Pauf, Minn. 
Automalic Switch Co., 50.56 Hanover Rd., Florham Park, N. J. 
Bailey Meter Company, Wickliffe, Ohio 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood,Cal. 
Bendix Corp., Instruments & life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Brooks Instrument Div., Em~on Elec. Co., Hatfield, Pa. 
Consolidated Controls Corp., 2338 Alaska Ave., EI Segundo, Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Controlot"n Corp., 35 Central Ave., Farmingdale, N. Y. 
Corning Glass Works, Fluidic Prods. Dept., Corning, N. Y. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Dietl, H. G:, Co., Inc., 14·26 28th Ave., long Island City, N. Y. 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Eleclron'Machine Corp., Box M, Umatilla,Fla. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Erdco Engrg.Corp., 136 Official Rd., Addison, III. 
Essex Mfg. Co., Inc., 8213 Gravois, St. louis, Mo. 
Fischer & Porter Co., 115 Warminster. Rd.,'Warminster, Pa. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Fox Valve Development Co., Inc., 2 Great Meadow la., Hanover, N. J. 
Foxboro, Foxboro, Mass. 
Gems Co., Inc., Spring la., Farmington, Conn. 
General Equipment & Mfg. Co., fnc., 3300 Fern Valley Rd., louisville, Ky. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntinglon Sta., N. Y. 
Harwil Co., 903 Colorado Ave., Santa Monica, Calif. 
Hays Corp., Michigan City, fnd. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave.S., Minneapolis, Minn. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr.; Ft. Washington, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teafe St., Culver Cily, Cal. 
Hydro·Aire Div., 3000 Winona Ave., Burbank; Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Ikor, fnc., N. W. Induslrial Pk., Burlinglon, Mass. 
Instrument Div., Sanders Assocs., Inc., GrenierJield, Manchester, N. H. 
Joliet Control Corp., Maple & Benton, Box 751, Joliet, III. 
Kingmann·White, Inc., 653 S. Melrose St., Placentia, Calif. 
Knapton Assocs., II Mulberry St., Nashua, N. H. 
link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
luft Instruments, Inc., Old Winter St., lincoln, Mass. 
lunkenheimer Co., Box 14360, Cincinnati, Ohio 
Millitest Corp., 88 Madison Ave., Hempstead, N. Y. 
Motoro!a, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Boi 5409, Phoenix, Ariz. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Po.er & Engrg. Equip. Co., Inc., 1816113th St., Torrance, Calif. 
Robertshaw Controls Co., santa Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Roy, Milton, Co., 5000 Park St., N., St. Petersburg, Fla. 
Seco Electronics Corp., 1001 2nd St. S., Hopkins, Minn. 
Skinner Electric Valve Div., 95 Edgewood Ave., Ne. Britain,. Conn. 
Solid Controls, Inc., 6112 Westl4th St., Minneapolis, Minn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Trans·Sonics, Inc., Box 326, lexington, Mass. 

• U.O.P. Instruments Div., Greenwich, Conn. 
USM Corp., 81 Bay State Rd" Wakefield, Mass. 
United Electric Controis Co., 8SA. School St., Watertown, Mass. 
West Coast Resch. Corp., Box 25061. los Angeles, Calif. 
Westingffouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Weston Hydraulics, 7500 Tyrone Ave., Van Nuys, Calif. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

CONTROLS. FREQUENCY 
Accutronics, Inc., 628 Harth St., Geneva, III. .......... P 1059,1064 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. 
Airpax Electronics, Inc., Seminole Di'., Box 8488, Ft. lauderdale, Fla. 
American Time Products, BuloYa Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Anadex Instmments Inc., 7833 Haskell Ave., Van Huys, Calif. . p 761 
Austron, fnc.; 10214 N. Interregional Hwy., Austin, Tex. 
Bramco Controls Div., ledex Inc., College & South, Piqua, Ohio. . P 2286 
Durant Digitallnst. 625 N. Cass St, Milwaukee, Wise. 
Electronic Resources, Inc., 4561 Coiorado Blvd., los Angeles, Cal. p 1667 
Fork Standards Inc., 213 Main St., West Chicago, III. ........ P 1099 
Frequency Electronics, fnc., 3 Detaware Dr., lake Success, N. Y. 

P 1104,1330 
Geo Space Systems, Inc., 6301 49th St. H., st. Petersburg, Fla. P 1393 
Gibbs Mfg. & Research Corp., 45D N. Main St., Janesville, Wise. P '1!O5 
Guardian California, 5755 Camille. Ave., Cul,er City, Calif .... , P 1039 
Hughe, Aircraft Co., 500 Superior Ave., Newport Beach, Calif. . P 11.09 

,Intercontinentaf Elctrn. Corp., Box 151, F.irport, N. Y. 
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International Rectifier, 233 Kansas St., EI Segundo, Calif. 
Kidde, Walter & Co., Inc., 675 Main St., Belle.ile, H. J. 
lEl Oi •. Varian, 75 Akron St, Copiague,H. Y. 
Melpar, Inc., Special Product; Dept., 7776 Arlington Blvd., Falls Church, Va. 
Motorola Comm. & Efctrns., Inc., 4501 N. Augusta Bl.d., Chicago, III. p 1124 
Nalel Elctrn. Industries, Inc., 7129 Gerald Ave~ Van Huys, Calif. 
Parzen Research Inc., 48 Urban Ave., Westbury, H. Y. ...... . P 1460 
Solid Stale Elclm. Corp., 15321 Rayen St., Sepulveda, Cal. .... P 2920 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, H. Y. 
Tempo Instr.lnc., E. Bethpage Rd., Plainview, N. Y. P .1053 
Veedor·Root Inc., 70 'Sargeant SI., Hartford, Coon. 
A & M Instrument, Inc., Community Dr" Great Neck, N. Y. 
Allis, lou~ Co., Div. litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Allis, louis Co., 6702 Industrial loop, Greendale, Wisc, 
Alpha Electronic Services, 344 N. Slate,Coliege Blvd., Orange, Calif. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
American Machine & foundry Co., 1025 N. Royal SI., Alexandria, Va. 
Anritsu Elec. Co., ltd., 12·20, Minamialabu 4 chome, Minato·ku, Tokyo, Jap. 
Automatic Switch Co., 50.56 Hanover Rd., Florham Park, N. J. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Mtron Mig., Inc., 10409 Meech Ave., Cleveland, Ohio 
Betamile Elctm. Devices, 6321 W. Slauson Ave.; Culver City, Cal. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 SI.; Cleveland, Ohio 
Davidson [Iectronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Dynalog Corp., 4107 Northeast 6th Ave., FI. lauderdale, Fla. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
English,Elec. Co., ltd., English Elec. House Strand, london; W.C. 2, Eng. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Inet·Power, 7Il W. Knox St., Gardena, Calif. 
Integrated Motorcontrol, Inc., 936 Industrial Ave., Palo Alto, Calif. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Precision Electronics, Inc., I Di Tomas Ct., Amityville, N. Y. 

\ Quindar [Iectronics Inc., 60 Fadem Rd., Springfield, N. I. 
Riverbank labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Systems Electronics, Inc., 9801 Walford Ave., Cleveland, Ohio 
Wefco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Zehntel, Inc., 145o.6th St., Berkeley, Calif. 

CONTROLS. GAS 
Automation Development Co., 9905 W. lefferson Bl.d., Culver City, Calif. 
Fairchild Control~ 225 Park Ave., Hicksville, N. Y. 
Fenwal Electronics Inc., 63 Fountain St, Framingham, Mass. 
RBM Controfs Di •. , Essexlnt'l. fnc., 131 Godfrey, logansport, Ind. 
Texas Instruments Incorporated, Components GrouP,Box 5012, Dallas, Tex. 
Aerodyne Controls Corp., 90 Gal" Blvd., Farmingdale, N. Y. 
Aeronautical OIv., 400 Enterprise St., B'ryan, Ohio 
Automatic Switch Co., 50.56 Hanover Rd., Fforham Park, N. J. 
Automation Products Inc., 3030 Max Roy St., Houston, Tex. 
Barber·Colman Co., Indl Insts Div., 1300 Rock SI., Rockford, III. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bristol Co., Box 1790, Waterbury, Conn. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Devco Engrg., Inc., Pier lane W., Caldwell, N. J. 
Gas Analysis Systems, Inc., Box 146, Basking Ridge, N. I. 
Hastings·Raydist, Newcomb Ave., Hampton, Va. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Cont. Div., 2701 Fourtll Ave.,S., Minneapolis, Minn. 
Honeywell, Inc., Industriaf Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Houston Atlas, Inc., Box 19035, Houston, Tex. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Kingmann·White, Inc., 653 S. Melrose St., Placentia, Calif. 
lektra labs .. Inc .. 129·07 18th Ave., College Point. N. ·Y. 
lunkenheimer Co., Box 14360, Cincinnali, Ohio 
Mercoid CorP., The, 4~01 Belmont Ave., Chicago, III. 
Phoenix Materials Corp .. Box 39, Forbes Road, Pa. 
Roy, Milton, Co., 5000 Park St., N.,SI. Petersburg, Fla. 
Selas Corp. of America, Box 200, Dresher,Pa. 
Stemco ControlslDiv. Essex Wire Corp., P.O. Annex ID07, Mansfield, Ohio 
Trans-Sonics, Inc., Box 326, lexington, Mass. 
United Electric Controls Co., 85A School St., Watertown, Mass. 
Weston Hydraulics, 7500 Tyrone Ave., Van Nuys, Calif . 

CONTROLS. HARDWARE. SHAFTS & 
ACCESSORIES-SEr SHAFTS:· DIALS: ETC. 

CONTROLS. HUMIDITY 
American Instr. Co., Inc., 81130 Georgia Ave., Silver Spring, Md. p 1243 
Blue M Engrg. Co., 138th & Chatham St., Blue Isfand, III. 
Harrellnc., 16 Fitch St., East Norwalk, Conn. ...... P 2817 
Amstro Corp.; 114 Clinton Rd., Fairfield, N. J. 
Barber·Colman Co., Indl fnsts OIv., 1300 Rock St., Rockford, III. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
Cambridge Systems inc., 50 Hunt SI., Newton, Mass. 
Controls Company of America, 9655 Soreng Ave., Schiller Park, III. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
fischer & Porler Co., 115 Warminster Rd., Warminster, Pa. 
Foxboro, Foxboro, Mass. 
Honeywell, Apparatus Cont Div" 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Residential Div., 2701 Fourth Ave., S.,Minneapolis, Minn. 
Hotpack Corp., 5075 Cottman. Ave., Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela. Ave. & TealeSt., Culver City, Cal. 
Hygrodynamics, Inc., Dept. 0·24, 949 Selim Rd., Silver Spring, Md. 
J. K. Electronic Controls, Inc., Box 1582, Vancouver, Wash. 
Kay·Ray, Inc., 740 E. Northwest Hwy., Palatine, III. 
lab·line Instrs., Inc., lab·line Plaza, Melrose Park, III. 
lek·Trol, Inc., Rte. 2, Grapevine, Tex. 
logetronics, Inc., 7001 loisdale Rd., Springfield, Va. 

luft Instruments, Inc., Old Winter St., lincoln, Mais. 
Montford Instrs. ltd., 79 lots Rd., Cheisea, london, SW. 10, Eng. 
PMF Efectronics, Inc., 124 E. Third St., Dayton, Ohio 
Reeve Elctms., Inc., 60J.EEM·W. lake St., Chicago, III. 
Sever.fialllne., 463 Brewster Ave., Redwood City, Calif. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N: Y. 
TechnologylVersatronics, Inc., 506 S. High St., Yellow Springs, Ohio 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Tia Electric Co., 178·M Alexander St., Prince.ton, N. J. 
Warren Components Corp., Box 848, Warren, Pa. 
Wiegand, E. l., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 

CONTROLS. IGNITRON FIRING 
Precision Tfmer Co., Inc., 400 Wesley Ave.,. Westbrook, Conn. 
RBM Controls DiY., Essex Inft. Inc., 131 Godfrey, logansport, Ind. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 
ktna Elctrns. Corp., Readington Rd., N. Branch, N. J. 
Barber·Colman Co., Indl fnsts Div., 1300 Rock St., Rockford,. III. 
Bergen labs., Inc., 60 Spruce St., Palerson, N. I. 
Geo Space Corp., lii'03 Glenmont Dr., Houston, Texas 
Halmar Electronics, Inc., 1544 W. Mound St., Columbus, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Colver City; Cal. 
Ikor, Inc., N. W. fndustriaf Pk., Burlinglon, Mass. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Research, Inc., Box 6164, Minneapolis, Minn. 
Robotron Corp., 21300 West 8 Mile Rd., Box 4782, Detroit, Mich. 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 

CONTROLS. ILLUMINATION 
Control Technology Co. Inc., 41-16 29th St., L I. C., N. Y. 
Drake Mfg. Co., 4626 N. Olcott Ave., Harwood HgIs., til. 
General Electric Co., Elctrn. compo Sales Dper., 1 Ri.er Rd., Schenectady, H. Y. 
Honeywell, Micro Switch Di,.,.l1 W. Spring St., Freeport, III. 
Kidde, Walter & Co., fnc., 615 Main St., Belleville, H. I. 
Micro Switch, DiY. Honeywell, 11 W. Spring St., Freeport, til. 
Dhmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Staco, Incorporated, 2240 East 3rd St., Dayton, Ohio 
Superior Electric Co., 1000 Middle St., Bristol,Conn. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. P 1053 
Texas Instruments Incorporated, Components Group, Box 5012, Dalias, Tex. 
Zenrad Controls Co., 1575 A.P.S., Santa Barbara, Calif. 
Arizona Elctrns., Inc., Drawer AE, Benson, Ariz. 
Century lighting Inc., 3 Entin Rd., Clifton, N. J. 
Davis [Iectronics Corp., 4711 East 5th St., Austin, Texas 
DeSoto Eleclrical Products, Box 239, DeSoto, Mo. 
Display Conlrol, Div. luminalor, Inc., Box 278,\Plano, Texas 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Firing Circuitsllnc., Muller Ave., Norwalk, Conn. 
Furnas Eleclric Co., 1197 McKee St., Batavia, Iii. 
lulron Electronics Co. Inc., 6th & Minor Sts., Emmaus, Pa. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Photobell Co., Inc., 11M East 22 St., New York, N. Y. 
Salurn Electronics Corp., 3111 Benton St., Garland, Tex. 
Schoeffel Instrument Corp., 24 Booker St., WestwOOd, N. J. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 
Stametics Co., Box 9308, N. Hollywood, Calif, 
Time.Q·Malic Inc., Box 850, Danville, III. 
Worner Eleclm. Devices, Rankin, III. 

CONTROLS. LEVEL. DRY MATERIAL 
Control Technology Co. Inc., 41·16 29th St, L I. C., N. y, 
Corning Glass Works, [Iectronic Products Div., Corning, H. Y. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Industrial Control Co., Central Ave. at Pinel awn, Farmingdale, H. Y. 
Presin Co., Trap Falls Rd., Shelton, Conn. 
Theta Instrument Corp., Fairfield, N. J. 
Aladdin Conlrols, 703 Murfreesboro Rd., Nashville, Tenn. 
Automatic Die Cutting Machine Co., 149 Church SI., New York, N. Y. 
Automatic Timing & Con!rols Inc., King of Prussia, Pa. 
Automation Devices, Inc., Box A.D., Fairview, Pa. 
Automation Products Inc., 3030 Max Roy St., Houston, T e~ 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
ControlotronCorp., 35 Central Ave., Farmingdale, N. Y. 
Corning Glass Works, Fluidic Prods. Dept., Corning, N. Y. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Oelavan Mfg. Co., 811 Fourth St., W. Des Moines, Iowa 
Dietl, H. G., Co., Inc., 14:26 28th Ave., long Island City, N. Y. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Drexelbrook Engrg. Co., 600 Brooke Rd., Glenside, Pa. 
Dynapar Digital Center, 1675 Delany Rd" Gurnee, III. 
Euclid Electric & Mfg. Div., 50 Edwards St., Madison, Ohio 
Frost Electronics, One Goddard Dr., Rockaway, N. I. 
General Sensors, Inc., P.O. Box 231, Athens, Tex. 
Industrial NueJeonics Corp., 650 Ackerman Rd., COlumbus, Ohio 
Kay·Ray, Inc., 740 E. Northwest Hwy., Palatine, III. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Mag·Con Engineering Co., 85 Richardson St., S.£., St. Paul, Minn. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., latham, N. Y. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Nuclear Research Corp., Street Rd. & 2nd SI. Pike, Southampton, Pa. 
Philmore Mfg. Co., fnc., 131).01 Jamaica Ave., Richmond Hill, N. Y. 
Photobell Co., Inc., 12M East 22 St., New York,N. Y. 
Photomation, fnc., 280 Polaris Ave., Mountain View, Calif. 
Ril Elctrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Solid Controls, Inc., 6112 West 14th St., Minneapolis, Minn. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Ten Bosch M., Inc., Vermilyea St., Ple,sanlville, N. Y. 
Warner Eleclric Brake & Clutch Co., Beloit, Wisc. 
WintTiss Controls, 20 Vandam St, New York, N. Y. 
Worner Electrn. Devices, Rankin, III. 



CONTROLS. LEVEL. LIQUID 
Automatic Controls Di •. , 200 E. Daniels Rd., Palatine, III. P 2696 
A.ien Inc., 58-15 Northern Bl.d., Woodside, N. Y. 
Cal·R, Inc., Thermonetics DI •• , 1601 Olympic Bl.d., Santa Monica, Calif. 

P 2799 
Control Prods. Corp., '4431 W. Di.islon St, Chicago, III. 
Corning Glass Works, Electronic Products 01 •• , Coming, N. Y. 
Fairchild Controls, 225 Pari! A.e., Hicksville, N. Y.. p 2470 
Fairchild Control~ 5625 Kearny Villa Rd., San Diego, Calif. .... p 2470 
General Electric Co., Elctrn. Camp. Sales Oper., 1 Ri.er Rd., Schenectady, N. Y. 
Guardian Electric Mfg. Co., 1500 W. Carroll Ave., Chicago, III. 
Industrial Control Co., Central Ave. at Plnelawn, Farmingdale, N. Y. 
Melpar, Inc., Special Products Dept, 1176 Arlington Bl.d., Falls Church, Va. 
Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. . . p 1052 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. 
Texas Instruments Incorporated, compo. nents Group, Box 5012, Dallas, Tex. 
Theta Instrument Corp., Fairfield, N. I. 
Vlrtis Co., Inc., Rte. 208, Gardiner, N. Y. "" p 1520 
Adel Div., 10777 Van Owen St., Burbank, Calif. 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap, 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Autocon Industries, Inc., 995 University, SI. Paul, Minn. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Automation Products Inc" 3030 Max Roy SI., Houston, Tex. 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co" Indl Insts Div., 1300 Rock SI., Rockford, III. 
Barnes & Reinecke Inc., 351 E. Ohio SI., Chicago, III. 
Bendix Corp" Instruments &. Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Bogue Electric Mfg. Co., 52 Iowa SI., Paterson, N. J. 
Bristol Co., Box 1790, Waterbury, Conn. 
Brooks Instrument Div., Emerson Elec. Co., Hatfield, Pa. 
Cambridge Scientific Ind, Inc., 527 Poplar SI.. Cambridge, Md. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N. Y. 
Controlotron Corp., 35 Central Ave., farmingdale, N. Y. 
Corning Glass Works, fluidic Prods. Depl., Corning, N. Y. 
Cryotronics, Inc., W. Main St, High Bridge, N. J. 
Curtis Develop. & Mfg. Co., 3278 N. 33rd 51., Milwaukee, Wisc. 
Cutler·Hammer, Inc., 4201 N. 27 SI., Milwaukee, Wisc. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Delavan Mfg. Co., 811 fourth SI., W. Des Moines, Iowa 
Dietz, H. G., Co., Inc., 14-26 28th Ave., Long Island City, N. Y. 
Digitrol Systeins, Inc., W. Main St., Amenia, N. Y. 
Drexelbrook Engrg. Co., 60D Brooke Rd., GlenSide, Pa. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee. III. 
Dynasonics Corp., Box 672, Pipestone, Minn. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Electric Machinery Mfg. Co., 80D Central Ave., Minneapolis, Minn. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electromation Components Corp.,.84 Toledo SI., farmingdale. N. Y. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
English Elec. Co., Ltd., English Elee. House Strand, london, W.C. 2, Eng. 
Essex Mfg. Co., Inc., 8213 Gravois, SI. louis, Mo. 
Foxboro, Foxboro, Mass. 
frost ElectroniCS, One Goddard Dr., Rockaway, N. J. 
furnas Electric Co., 1197 McKee SI., Batavia, III. 
Gems Co., Inc., Spring la., farmington, Conn. 
General Equipment & Mfg. Co., Inc., 3300 fern Valley Rd., Louisville, Ky. 
General Sensors, Inc., P.O. Box 231, Athens. Tex. 
Hays Corp., Michigan City, Ind. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Cant. Div., 2701 fourth Ave., S .• Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., ft. Washington, Pa. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Industrial Nucleonics Corp., 650 Ackerman Rd., Columbus, Ohio 
Integrated Development & Mfg. Co., 510 E. Washington, Chagrin falls, Ohio 
10·Bell Prods., Inc., 5456 West 111 SI., Oak Lawn, III. 
lohnson Corp., 805 Wood 51., Three Rivers, Mich. 
Joliet Control Corp., Maple & Benton, Box 751, Joliet, III. 
Kay· Ray, Inc., 740 t Northwest Hwy., Palatine, III. 
Kingmann·White, Inc., 653 S. Melrose St., Placentia, Calif. 
Lek·Trol, Inc., Rte. 2, Grapevine, Tex. 
Lult Instruments, Inc., Old Winter St., lincoln, Mass. 
Machinery Electrification, Inc., 56 Hudson St, Northboro, Mass. 
Malaker Corp., W. Main SI., High Bridge, N. J. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. Y. 
Mercoid Corp., The, 4201 Belmont Ave., Chicago, III. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Millitest Corp., 88 Madison Ave., Hempstead, N.Y. 
Motorola, Inc., Control Sys. Div., 3102 North 56th SI., Phoenix, Ariz, 
Motorola Instrumentation & ContrOl, Inc., Box 5409, Phoenix, Ariz. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Nuclear Research Corp., Street Rd. & 2nd SI. Pike, Southampton, Pa. 
PMf Eleclronics, Inc., 124 E. Third St., Dayton, Ohio 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, talif. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Power & Engrg. Equip. Co., Inc., 1826 213th SI., Torrance, Calif. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Ril Elctrns., Inc., Street Rd. at 2nd SI. Pike, Southampton, Pa. 
Robertshaw Controls Co., Santa Ana frwy. & Euclid Ave., Anaheim, Cal. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 
Solid Controls, Inc., 6112 West 14th 51., Minneapolis, Minn. 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Sunbeam Electronics, Box 8364, fl. Lauderdale, Fla. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 95 Ames St, Rochester, N. Y. 
Ten Boseh M., Inc., Vermilyea SI., Pleasantville, N. Y. 
Texas Instruments, Inc., 34 forest St., Attleboro, Mass. 
Ti. Electric Co., 178·M Alexander St., Princeton, N. J. 

T rans·Sonics, Inc., Box 326, Lexington, Mass. 
U.O.P. Instruments Div., Greenwich, Conn. 
United Electric Controls Co., 85A School St, Watertown, Mass. 
Waber Electronics, Inc., 2000 fl. Second SI., Philadelphia, Pa. 
Warner Electric Brake & Clutch Co., BelOit, Wise. 
Westinghouse Electric IntI. Co., 100 Park Ave., New York, N. Y. 
Weston Instrs. Div., Weston Instr. Inc., 614 frelinghuysen Ave., 

Newark, N. J. 
Worner Electrn. Devices, Rankin, III. 
Peco Corp., 111 Ortego Ave" MI. View, Calif. 

CONTROLS. MACHINE TOOL 
Automatic Controls Di •. , 200 E. Daniels Rd., Palatine, III. 
Automation Development Co., 9905 W. lefferson Blvd., Culver City, Calif. 

Bowmar Instrument Corp., BOOO Bluffton Rd., Ft. Wayne, Ind. 
Clifton Div., Marple at Broadway, Clifton Hghts, Pa. . .. 
Co·Ord Sw~ch Div., 102-48 43 Ave., Corona, N. Y. 
Control LogiC, Inc., 3 Strathmore Rd., Natick, Mas,. 
Control Prods. Corp., 4431 W. Di.ision SI., Chicago, III. 
Control Technology Co. Inc., 41-16 29th St, L I. C., N. Y. 
Corning Glass Works, Electronic Products Di •. , Corning, N. Y. 
Data Technology Inc., 65 Grove SI., Watertown, Mass. . ... 
Datalcan, Inc., 1111 Paulison Ave., Clifton, N. l. 
Del Electronics Corp., 250 E. Sandford Bl.d., ML Vernon, N. Y. 
Delco Radio Oi •. , 700 !.Firmin St, Kokomo, Ind. 
Digital Equip. Corp., 1411 Main St., Maynard, Mass. 

p 2660 
p 1021 
p 2664 

p 1024 

Digitallnstrs., Inc., 13735 Victory Blvd., Van Nuys, Calif. ..... p 778 
Eagle Signal 01 •. , E. W. Bliss Co., 736 Federal SI., Davenport, Iowa 
Electro Products Labs, Inc., Power Supply Oi •. , 

6125 KP Howard SI., Chicago, III. . .... 
Electro Prods. Labs., Inc., 6125 KP, Howard St., Chicago, III. 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 

p 2840 
p 2840 

General Electric Co., Elctrn. Compo Sales Oper.i 1 River Rd., Schenectady, N. Y. 
Guardian CalHornia, 5755 Camille Ave., Culver City, Calif. 
Haydon, A. W. Co., 232 N. Elm SI., Waterbury, Conn. 
Honeywell, Micro Switch Di •• , 11 W. Spring SI., Freeport, III. 
Icon Corp., 156 Sixth St., Cambridge, Mass .. 
Micro Switch, Div. Honeywell, 11 W. Spring SI., Freeport, III. 
Plessey Airborne Corp., 1414 Chestnut A.e., Hillside, N. J. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Remex Electronic~ 5250 W. EI Segundo Blvd., Hawthorne, Calif. 

p 1042 

p 1048 

Superior Electric Co., 1000 Middle SI., Bristol, Conn. p 1770 
Tapeswitch Corp. of America, 320 Broad Hollow Rd., Farmingdale, N. Y. 
Tempo Instr. Inc., E. Bethpage Rd., Plain.iew, N. Y. p 1053 
Texas Instruments Incorporated, Components Group, Box 5012. Dallas, Tex. 
Th,ta Instrument Corp., Fairfield, N. I. 
Veedor·Root Inc., 70 Sargeant SI., Hartford, Conn. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wisc. 
Allis·Chalmers, Box 512, Milwaukee, Wise. 
Allis, Louis Co., Div. Litton Inds., 417 E. Stewart St., Milwaukee, Wise. 
Anritsu Elec. Co., Ltd., 11·20, Minami,zabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied Technology Corp., 73·03 Grand Ave., Maspeth,.N. Y. 
Automatic Switch Co., 50-56 Hanover Rd., Florham Park, N. 1. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Automation Devices, Inc., Box A.D., fairview, Pa. 
Baldwin Elctrns., Inc., 1101 McAlmonl St.. Little Rock, Ark. 
Bayside Timers, Inc., 43·69 161 SI., Flushing, N. Y. 
Bendix, Indl. Controls Div., 12843 Greenfield, Detroit, Mich. 
Boston Digital Corp., 21Main SI., Ashland. Mass. 
Bunker·Ramo Corp., 747 Alpha Dr., Cleveland, Ohio 
C. G. S. Scientific Corp., Industrial Blvd., Southampton, Pa. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 SI., Cleveland, Ohio 
Coleman Engrg. Co., Inc., 3121 W. Central Ave .. Santa Ana, Calif. 
Computer Conversions Corp., 6 Dunton CI., E. Northport, N. Y. 
Concord Control. Inc., 1282 Soldiers field Rd., Boston, Mass. 
Conr" Corp., 330 Madison Ave., New York, N. Y. 
Corning Glass Works, fluidic Prods. Depl., Corning, N. Y. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Design Products Corp., 1925 W. Maple Rd., Troy, Mich. 
Devco Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Digital Products, 335 W. Seventh SI., San Pedro, Calif. 
Dynalog Corp., 4107 Northeast 6th Ave., FI. lauderdale, Aa. 
Dynamco Inc., 10052 Monroe 01., Dallas, Texas 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown. Ind. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electro·Craft Corp., 1600 2nd SI., S., Hopkins, Minn. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Electronic Ideas, Inc., Box 137, Wyncote, Pa. 
English Elec. Co., Ltd., English E1ec. House Strand, London, W.C. 2, Eng. 
Excellon Inds., 23915 Garnier, Torrance, Calif. 
Farrand Controls, Inc., 99 Wall St, Valhalla, N. Y. 
ferranti Ltd., Hollinwood, Lancs., Eng. 
furnas Electric Co., 1197 McKee St., Batavia, III. 
General EqUipment & Mfg. Co., Inc., 3300 fern Valley Rd., Louisville, Ky. 
Gerber Scientific Instru~ent Co., Box 305, Hartford, Conn. 
Gettys Mfg. Co., Inc., 2700 Golf Ave., Racine, Wise. 
Gurley, W. & l. E., 514 fulton SI., Troy, N; Y. 
Hoagland Instrument Co., 65 Chestnut SI., P.O. Box 830, Red Bank, N. J. 
Honeywell, Apparatus Cont Div., 270lfourth Ave., S., Minneapolis, Minn. 
Hughes Ailf.ralt Co., Industrial Sys. Div., Box 92904, Airport Sta., 

Los Angeles, Calif. 
IKL, In~, 4360 Campus Dr., Newport Beach, Calif. 
I.R.A. Systems Inc., 332 Second Ave., Waltham, Mass. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Industrial Components, Inc., 1675 S.E. Allen Ave., Beaverton, Ore. 
Industri,1 Solid State Controls, Inc., Box 934, York, Pa. 
Industrial Sys. Div., 5261 W. Imperial Hwy., Los Angeles, Calif. 
Inet·Power, 711 W. Knox SI., Gardena, Calif. 
Knapton Assocs., 11 Mulberry St, Nashua, N. H. 
Lutron Electronics Co. Inc., 6th & Minor Sts., Emmaus, Pa. 
Machinery Electrification, Inc., 56 Hudson SI., Northboro, Mass. 
Measurement Systems, Inc., 513 West Ave., Norwalk, Conn. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 

CONTROLS. MOTOR SPEED 

National Acme Co., 170 East 131 SI., Cleveland, Ohio 
National Time & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
Navcor Inc., Valley forge Ind. Pk., Norristown, Pa. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Photobell Co., Inc., 11M East 12 SI., New York, N. Y. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Seco Electronics Corp., 1001 2nd SI. S., Hopkins, Minn. 
Solatron Enterprises, 421 E. Beach Ave., Inglewood, Calif. 
Solid Controls, Inc., 6112 West 14th St., Minneapolis, Minn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Sirippit, Div. Houdaille Induslries, Inc., Akron, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pitman, N. l. 
Summit Engrg. Corp., Box 115, Bozeman, Mont. 
Sweo Assocs. Inc., 465 Convention Way, Redwood City, Calif. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Tenor Co" Inc., 17010 W. Rogers Dr., New Berlin, Wise. 
Transducer Controls Corp., 737 N. Dodsworth, Covina, Calif. 
Varo General, Garland Bank Bldg .• Garland, Tex. 
Warner Electric Brake & Clutch Co., Beloil, Wise. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Weldotron Corp., 907 Frelinghuysen Ave., Newark, N. J. 
Weltronic Co., 19500 W. Eight Mil~ Rd., Southfield, Mich. 
Westamp, Inc., 154115th SI., Santa Monica, Calif. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Wintriss Controls, 20 Vandam St., New York, N. Y. 
Zeiss, C., Inc., 444 fifth Avenue, New York, N. Y. 
Zero·Max Co., The, 2845 Harriet Ave .. S., Minneapolis. Minn. 
Zonic Technical Labs., 965 N. Bend Rd., Cincinnati, Ohio 

CONTROLS. MATERIALS THICKNESS 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Honeywell, Micro Switch Div., 11 W. Spring St., Freeport, III. 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. " 
Landis & Gyr, Inc., 45 West 45th SI., New York, N. Y. .. p 2153 
Micro Switch, Div. Honeywell, 11 W. Spring SI., Freepor~ III. 
Southfield Elctrns., 2125010 Y, Mile Rd., Southfield, Mich. . p 1502 
Veedor·Root Inc., 70 Sargeant St., Hartford, Conn. 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Allis, Louis Co., Div. Litton Inds., 417 E. Stewart SI., Milwaukee, Wise .. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Automation Products Inc., 3030 Max Roy SI., Houston, Tex. 
C·E Electronics. 363 W. Glenside Ave., Glenside, Pa. 
Controlomag t.bs., 2459 Susquehanna, Roslyn, Pa. 
Davidson Electronic Development Co., 2111 Peninsular Dr., Erie, Pa. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Decker Corp., 101 Monument Rd .• Bala Cynwyd, Pa. 
Digitrol Systems, Inc., W. Main SI., Amenia, N. Y. 
Drexelbrook Engrg. Co., 600 Brooke Rd., Glenside, Pa. 
Edwards High Vacuum, Inc., 3179 Grand Island Blvd., Grand Island, N. Y. 
Electro·Sonic Control, 1625 N. Main, Manteca, Cal. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
English Elee. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
General Nucleonics Div., Tyco labs., 115 S. Spring St., Claremont, Calif. 
Honeywell, Apparatus Cont Div., 1701 fourth Ave., S., Minneapolis, Minn. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
Industrial Nucleonics Corp., 650 Ackerman Rd .. Columbus, Ohio 
Kell. George, Ltd., 48 Lesmill Rd., Don Mills. Ont., Can. 
Link Group, Singer·General Precision. Inc., Binghamton. N. Y. 
Luft Instruments, Inc., Old Winter SI., Lincoln, Mass. 
Magnafl", Corp., 7328 W. lawrence Ave., Chicago, III. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. Y. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson SI., Murrysville, Pa. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Peco Corp., 11I Ortego Ave., MI. View, Calif. 
Precision Systems Div., IJ83 Chesapeake Ave., Columbus, Ohio 
Ril Elctrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Schoeffel Instrument Corp., 14 Booker SI., Westwood, N. J. 
Solid Controls, Inc .• 6112 West 14th St., Minneapolis, Minn. 
Stevenson Engrg. & Mfg. Co., P.O. Box 25070, Portland, Ore. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Taylor Instr. Process Conlrol Div., 95 Ames SI., Rochester, N. Y. 
Unit Process Assemblies, Inc., 53-15 37th Ave., Woodside. N. Y. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 
Westqn Instrs. Div., Weston Instr. Inc., 614 frelinghuysen Ave., 

Newark, N. J. 

CONTROLS, METER-SEE METER 
CONTROLLERS-ALSO SEE RELAYS. METER 

CONTROLS •. MOISTURE-SEE CONTROLS. 
HUMIDITY 

CONTROLS. MOTOR SPEED 
Airpax Electronics, Inc., Seminole Div., Box 8488, fl. lauderdale, Fla. 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 
Automation Development Co., 9905 W. lefferson Blvd., Culver City, Calif. 

P 2660 
Avtel Corp., 1130 E. Cypress St., Covina, Calif. .. p 1865 
Basler Eleetric Co., Box 269, Highland, III. ......... . . . . . . . . p 10 18 
Beckman Instr. Inc., Helipot Diy., 2500 Harbor Bl.d., Fullerton, Calif. 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft Wayne, Ind. ... P 1021 
Clifton Di •. , Marple at Broadway, Clifton Hghts., Pa. .. . . . . . P 2664 
Control Technology Co. Inc., 41·16 29th St., L.I. C., N. Y. .. p 2663 
Data Device Corp., Depl. 17, 100 Tech SI., Hicksvillei N. Y. 
Electro Products Labs, Inc., Power Supply Div., 

6125 KP Howard SI., Chicago, III. ..................... P 2B40 
Electro Prods. Labs., Inc., 6125 KP. Howard St, Chicago, III. p 2840 
Electronic Measurements, 2 Crescent PI., Oceanport, N. I. 
Fifth Dimension Inc., Box 4113, Princeton, N. I. 

eem/1969 85 



CONTROLS. MOTOR SPEED (Cont'd) 

Gaylor·Ri,es, 422 S. Pasadena Ave., Pasadena, Cal. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. f. 
H r. H Toroidal Winding Co., 1410 Chanlon Rd., Euclid, Ohio ... p 735 
Harrel Inc., 16 Fitch St., East Norwalk, Conn. .............. p 2816 
Heath Co., Dept 180, Benton Harbor, Mich. 
Howard Inds., Di •• MSL Inds., Inc., 2420 18tb St, Racine, Wise. p 1743 
Icon Corp., 156 Sixlb St., Cambridge, Mass. . . . . . . . . . . . . . . .. p 1042 
Industrial Control Co., Central Ave. at Plnelawn, Farmingdale, N. f. 

p 2668 
International Rectifler, 233 Kansas St, EI Segundo, Calif. 
Macarr, Inc., 4360 Bullanl Ave.; New York, N. Y. ..... p 2042 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, iii. 
Oven Industries DiY., E. Simpson Rd., Mechanicsburg, Pa. 
Parzen Research Inc., 48 UrbgAve., Westbury, N. Y. .. . . . . . p 1460 
Pyle·National Co., Connector Di •. , 1334 N. Kostner Ave., Chicago, III. 
Rowe Industries Inc., 1702 Airport Hwy., Tolldo, Ohio 
Sawyer Inds., Inc., 5445 Peck Rd., Arcadia, Calif. 
Scientific·Atlanta Inc., Box 13654, Atlanta, Sa. 
Servo·Tek Products Company, 1086 Goli/e Rd., Hawthorne, N. I. . P 1763 
Singer Co., Diehl DiY., Finderne Ave., Somerville, N. I. 
Sprague Electric Co., 481 Marshali St., N. Adams, Mass. 
Staco, Incorporated, 2240 East 3rd St, Dayton, Ohio 
Superior Electric Co., 1000 Middle St., Bristol, Conn. 

P 1770,2098,2894,2896 
• Superior Mfg. & Instr. Corp., 36-07 20th Ave., L. I. C., N. Y. 

Tempo Instr.lnc .. E. Bethpage Rd., Plainview, N. Y. . p 1053 
Texas Instruments Incorporated, Components Group, Box 5012, Dalias, Tex. 
Theta Instrument Corp., Fairfield, N. I. .' . 
Unitran, 1624 N. First St., Garland, Texas p 2132,2133 
Vernitron Corp., 59 Central Ave., Farmingdale, N. Y. . . . p 2686 
Weston·Transicoil Components Div., Worcester, Pa. .......... p 2678 
Adams Rite Mfg. Co., 540 W. Chevy Chase Dr.; Glendale, Calif. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. 1. 
Alien·Bradley Co, 1201 South 2nd St., Milwaukee, Wisc. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Allis, Louis Co., 6702 Industrial Loop, Greendale, Wisc. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
American Solenoid Co., Inc., 245 E. Inman Ave., Rahway, N. k 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied T echnoloiIY Corp.; 73·03 Grand Ave., Maspeth, N. Y. 
Astro Electronics Inc., 1160 E. Ash, Fullerton, Calif. 
Autocon Industries, Inc., 995 University, St. Paul, Minn. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford,lII. 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, IIi. 
Bayside Timers, Inc., 43·69 162 St., Flushing, N. Y. 
Beta Corp., 2639 Manana Dr., Box 20427, Dallas, Tex. 
Blake Electronics Inc., Muskego, Wis.c. 
Bodine Electric Co., 2500 W. Bradley Pl., Chicago, III. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Borg·Warner Controls, 3300 S. Halladay, Santa Ana, Calif. 
Breeze Corps., Inc., 700 Liberty Ave., Union, N. 1. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cal·Power Corp., 140 KansasSt., EI Segundo, Calif. 
Carson Mfg. CQ., Inc., 2426 East 55 St., Indianapolis, Ind. 
Carter,1. C. Co., 671 West 17th St., Costa Mesa, Calif. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland. Ohio 
Cole·Parmer lristr. Co., 7425 N. Oak Park Ave., Chicago,lIi. 
Cooke Vacuum Prods., Inc., 13 Merritt St., S. Norwalk, Conn. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Davis Electronics Corp., 4711 East 5th St., Austin, Texas 
DeSoto Electrical Products, Box 239, DeSoto, Mo. 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, IIi. 
Electric Machinery Mfg. Co., 800 Central Ave., Minneapolis, Minn. 
Electro·Craft Corp., 1600 2nd St., 5., Hopkins, Minn. 
Electro·Devices, Inc., 4-6 Godwin Ave., Paterson, N. J. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electrol Ga., Inc., 771 Spring La., York, Pa. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Electronic Control Co .. Box S150, Dresher, Pa. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. 
Euclid Electric & Mfg. Dlv., 50 EdwardS St., Madison, Ohio 
Excellon Inds., 23915 Garnier, Torrance, Cali!. 
Fincor, Inc., 1000 E. Boundary Ave., York, Pa. 
Firing Circuits, Inc., Muller Ave., Norwalk, Conn. 
Forest Elee. Co., 1001 North 25th Aveo, Melrose Park, IIi. 
Foxboro, foxboro, Mass. 
Furnas Electric Co., 1197 McKee St., BataVia, III. 
Gems Co., Inc .. Spring La., Farmington,Conn. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., Louisville, Ky. 
General Instrument of Canada Ltd., 151 Weber St., S. Waterloo, Ont., Can. 
General Radio Company, 300 BakerAve., W. Concord, Mass. 
Glentek, Inc., 1557 7th St., Santa Monica, Cal~. ' 
Halmar Electronics, Inc., 1544 W. Mound St., Columbus, Ohio 
Heller, G. K., Corp., Box 14746, Las Vegas, Nev. 
Holtzer·Cabot Corp., 125 Amory St., Boston, Mass. 
Honeywell, In6, Aerospace & De!. Grp., 2701 4th Ave. S., Minneapol~, Minn. 
Honeywell, Apparatus Cant. Div., 2701 Fourth Ave., 5., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Ideal Eleetric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Inet·Power, III W. Knox St., Gardena; Calif. 
Integrated Development & Mfg. Co., 510 E. Washington, Chagrin Falls, Ohio 
Integrated Motorcontrol, Inc., 936 Industrial Ave., Palo Alto, Calif: 
Joliet Control Corp., Maple' & .Benton, Box 751, Joliet, IIi. 
Jones Motrola Corp., 432 fairfield Ave., Stamford, Conn. 
Kinetics Corp. of California, 410 S. CedrosAve., Solana Beach, Calif. 
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Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calit: 
Lear Siegler, Inc., Power Equip, Div., 17600 Broadway, Cleveland, Ohio 
Leland Airborne Products, Div. of AMf Co., Box 128, Vandalia, Ohio 
Loyola Industries, Inc., 155 Arena St., EI Segundo, Calif. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
Lutron Electronics Co. Inc., 6th & Minor Sts., Emmaus, Pa. 
Machine·O·Matic, Inc., 1922 Ridge Ave., Evanston, III. 
Machinery Eleetrification, Inc., 56 Hudson St., Northboro, Mass. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, IIi. 
Minarik Electric Co., 226 E. Third St., Los Angeles, Calif. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Power Instruments Inc., 7352 No. lawndale Ave., .skokie, III. 
Precision Specialies, Inc., Box 118, Pitman, N. 1. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Quaker tlectronics, Box 215, Hunlock Creek, Pa. 
Ram Meter, Inc., 1100 Hilton Rd., Ferndale, Mich. 
Reflex Controls Corp., 15 Stepar Pl., Huntington Sta., N. Y. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Research, Inc., Box 6164, Minneapolis, Minn. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Seco Electronics Corp., 1001 2nd St. S., Hopkins, Minn. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Precision Div., 4105 W. Pawnee, Wichita, Kans. 
Strandberg Engrg. labS., Inc., 1001 S. Elm St., Greensboro, N. C. 
Strulbers·Dunn, Inc., Lambs Rd., Pitman, N. I. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
S",o Assocs. Inc., 465 Convention Way, Redwood City, Calif. 
TOC Div., P.O. Box 365, Littleton, Mass. 
T & T Controls Co., Inc., Box 171, Media, Pa. 
Task Corporation, Box 3999, Anaheim, Calif. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Triac Elctrn. Sys.; Inc., 330 Glenwood Ave., Bloomfield, N. I. 
Triple-A Specialty Co., 5750 West 51st St., Chicago, III. 
varo General, Garland Bank Bldg., Garland, Tex. 
Vollex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Waber Electronics, Inc., 2000 N. Second St., Philadelphia, Pa. 
Welco Inds. Il1c., 9027 Shell Ave., Cincinnati, Ohio 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich: 
Westamp, Inc., 1542 15th St., Santa Monica, Calif. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wisc. 
Zehntel, Inc., 1450·6th St., Berkeley, Calif. 
Zero-Max Co., The, 2845 Harriet Ave., 5., Minneapolis, Minn. 

CONTROLS. OSCILLATOR 
Accutronics, Inc., 628 NorthSt, Geneva, Ill. . . • . • . . . . . . . .. p 1059 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Amperex Elctrn. Corp., Component DiY., 35 Hoffman Ave., Hauppauge, N. Y. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Biddle, lames S. Co., Townsbip Line & 10llJ Rds., Plymouth Meeting, Pa. 
Bramco Controls Dlv., Ledex Inc., College & South, Piqua, Ohio. '. p·2286 
Fork Standards Inc., 213 Main St., West Chicago, III. ....•... p 1099 
Frequency Electronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 

P 1104,1330 
J.B-J Instrs. Inc., Box 1818, New Haven, Conn. ...... . . . p 2737 
Melpar, Inc., Special Products Dept., 7176 Arlington Blvd., Falls Church, Va. 
Meson Elctrns., Inc., 380 Cottag. St, Rochester, N. Y. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago,lII. P 1124 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
H. 8. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Cali!. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Sage LBbs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Systems Electronics, Inc., 9801 Walford Ave., Cleveland, Ohio, 

CONTROLS. P·H 
London Co., 811 Sharon Dr., WesUake, Obio 
Veedor·Root Inc., 70 Sargeant St., Hartford, Conn. 
Analytical Measurements Inc., 31 Willow st., Chatham, N.1. 
Automation Products Inc., 3030 Max Roy St., Houston, Tex. 
Bailey Meter Company, Wickliffe,' Ohio 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbo( Blvd., fullerton, Cai. 
Bristol Co., Box 1790, Waterbury, Conn. 
Canadian Resch. Inst., 85 Curl~YI Dr., Don Mills, Ont., Can. 
Chemalloy Eleetronics Corp., Gffiespie Airport, Santee, Calif. 
Electro-Craft Corp., 1600 2nd St., S., Hopkins, Minn. 
English Elee. Co., Ltd., English E1ee. House strand, London, W.C. 2, Eng. 
Fiseher & Porter Co., 115 Warminster Rd., Warminster, Pa: 
Foxboro, foxboro, Mass. 
Honeywell, Apparatus Cant. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Unk Group, Singer·General Precision, Inc., Binghamton', N. Y. 
Lult Instruments, Inc., Old Winter St., Lincoln, Mass. 
Roy, Milton, Co., 5000 Park St., N., SI. Petersburg, fla. 
Sever·Hall Inc., 463 Brewster Ave., Redwood City, Calif. 
Strandberg Engrg. Labs., Inc., 1001 S. Elm St., Greensboro, N. C. 
Taylor Instr. Process Control Div., 95 Ames St., RO£hester, N. Y. 
Toa Elctrns. Ltd., 235, Suwa·Cho, Shiniuku·ku, Tokyo, Japan 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

CONTROLS, PHOTOELECTRIC 
Amperex Etctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 

p 2349 
CThf Canada, ltd., 80 Thomas St., Streetsville; Ont., Can. 
Control logic, Inc., 3 Strathmore Rd., Natick, Mass. 
Data Technology Inc., 65 Grove St, Watfrtown, Mass. 
Durant Oigitallnsl 625 N. Cass St., Milwauku, Wise. 
General Electric Co., E1ctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Meipar, Inc., Special Products Dept, 7776 'Arlington Blvd., Falls Church, Va. 
Philco/Fonl Corp., C & Tioga SIs., Philadelphia, Pa. 
Presln Co., Trap Falls Rd., Shtlton, Conn. 
Sigma Instruments Inc., 170 fearl St, Braintree, Mass. 
Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. ... . p 1052 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 
Vactec, Inc., 2423 North Line Blvd., Maryland Hgts., Mo. . . . . . .. P 1776 
Veedor-Root Inc., 70 Sargeant St., Hartford, Conn. 
ACR Elctrns. Corp., 160 5th Ave., New York, N. Y. . 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Allis, Louis Co., Div. Litton Inds., 427 E. StewartSt., Milwaukee, Wise. 
Appalachian Elctrn. Instrs., Inc., 810 W. Monroe Ave., Ronceverte, W. Va. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. I 
Automation Devices, Inc., Box A.D., Fairview, Pa. 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Berkeley IDynamics, Inc., 934 Baileyana Rd., Hillsborough, Calif. 
Cambridge Scie~tific Ind. Inc., 527 Poplar St., Cambridge, Md. 
Canadian Resch. Inst., 85 Curlaw Dr., Don Mills; Ont., Can. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chlcago,lIl. 
Continental Instrs. Corp., 110 Atlantic Ave., Lynbrook, N. Y. 
Copar Corp., 5744 West 77th St., Oak Lawn, lit: 
Culler·Hammer, Inc:, 4201 N. 27 St., Milwaukee, Wise. 
Davis Electronics Corp., 4711 East 5th St., Austin, Texas 
Dawe Instruments, ltd., Western Ave., Acton, London W3, Eng. 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Design Products Corp., 1925 W. Maple Rd., Troy, Mich. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Dolan·)enner Industries, Inc., 10 Ingalls Ct, Melrose, Mass. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., Long Island City, N. Y. 
Ebert Hctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Electro·Sonic Control, 1625 N. Main, Manteca, Cai. 
Eleetroid Corp., 9.5 Progress St., Union, N. 1. 
Electrol Co., Inc., 771 Spring La., York, Pa. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Control Co., Box S150, Dresher, Pa. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Electronic Machine Parts, 128·11 18th Ave., College Point, N. Y. 
English Elec. Co., Ltd., English Elee. House Strand, London, W.C. 2, Eng. 
Farmer Eleetric Products Co., Inc., Tech Circle, Natick, Mass. 
Flexi·Optics Labs., Inc., 117 Dover St., Somerville, Mass. 
Fotomatic Corp., 3141 W. Tenth, IndianapOlis, Ind. 
Frost Eleetronics, One Goddard Dr., Rockaway, N. 1. 
General Atronics Corp., Ind'l. Div., 1200 E. Mermaid La., Phila., Pa. 
Hughey & Phillips, Inc., 3050 N. California St., Burbank, Calif. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
International Register Co., 4700 W. Montrose Ave., Chicago, III. 
James Electronics Inc., 4050 N. Rockwell St., Chicago, III. 
Lem Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
LGM Electronics, Inc., 4304 La Branch St., Houston, Tex. 
Lehigh Valley Electtonlcs, Inc., Box 125, Fogelsville, Pa. 
Lek·Trol,lnc., Rte. 2, Grapevine, Tex. 
Lektra Labs., Inc., 129.o718th Ave .. College POint. N. Y. 
Lem Instr. Corp., 20 Sarah Dr., farmingdale, N. Y. 
Link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
Machine·O·Matic, Inc., 1922 Ridge Ave., Evanston, IIi. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Optronics Inc., Box 584, Newburyport, Mass. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Photo·Crystals, 605 Prairie St., Saint Charles, III. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Pioneer Elec. & Res. Corp., 743 Circle Ave., Forest Pk., III. 
Post Eleetronic Prods., 12 lothrop St., Beverly, Mass. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Tabet Mfg. Co., 1336 Ballentine Blvd., Norfolk, Va. 
Tia Electric Co., 178·M Alexander St., Princeton, N. J. 
Tri·Tronics Co.; 619 Enterprise Dr., Oak Brook, III. 
Warner Eleetric Brake & Clutch Co., Beloit, Wisc. 
Weldotron Corp., 907 Frelinghuysen Ave., Newark, N. J. 
Wintriss Controls, 20 Vandam St., New York, N. Y. 
Worner Electrn. Devices, Rankin, III. 

CONTROLS. POSITIONING 
AeroHex Laboratories, Inc., Soulb Service Rd., Plain.iew, N. Y. 
Amaerex Elctrn. Cora .. Component Div .. 35 Hoffman Ave .. Hauaaaule, N. Y. 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. ....... p 763 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

Bowmar ,nstrument Corp., 8008 Bluffton Rd., Ft. Wayne, Ind. . .. 
Computer Instr. Corp., 92 Madison AVI., Hempstead, N. Y. 
Control Technology.Co. Inc., 41-16 29th St, L. I. C., N. Y. • •••• 
Corning GIa$! Works, Electronic Products Div., Corning, N. Y. 
Data Device Corp., nepl. 17, 100 Tech St., Hicksv",e, N. Y. 
Data Technology Inc., 65 Grove St., Watertown, Mass. . ..... . 
Del Electronics Corp.,25tl l Sandford Blvd., Mt. Vernon, N. Y. 
Delco Radio DiY., 708 lFirmin St, Kokllmo, Ind. 
Digitallnstrs., Inc., 13735 Victory Blvd, Van Nuys, Calif. .••.. 
Disc Instrs., Inc., 2701 S. Halladay St, Santa Ana, Cain. • •••..• 
EMR·Hatboro, E. County Line Rd., Hailloro, Pa. •....••. ; ..• 
Electro Products Labs, Inc., Power Supply 01., 

6125 KP Howard St., Cbicago, III ...................... . 
Electro Prods. Labs., Inc., 6125 KP, Howard St, Chicago. III. 

p 2660 
P 1021 

p 2663 

P 1024 
p.1902 

pnB 
p 779 

p 1368 

p 2840 
p 2840 



fairchild CIIIII1IIr, 225 Park A .... Hlcksvlle, N. Y. 
GAP Instnment Corp. 17 BrooIllJn " ... , Willbllll, N.'. ..... p 2666 
Geaeral E1actrlc Co., E111n1. Compo Silas 0,11. 1 RIYI! Rd, khlnlllUJ, N. Y. 
Gea Spalll SysteM, Inl:., &301 4m St. N., St. hllrsbulI, fla. P 1675 
Hln.,...lI, Min SWItch DiY., 11 W. Sprllll St., frllplrt, III. 
Ican Corp., 156 SilIIr St., ClIIIlII'lIIp, 11m. ... .. .. . . . . .. ... P 1042 
Imlullrlal Call1nl Co., CeRtrai An. at PlIIIIII., flllllaPll .. N. Y. 

p 2668 
IRtematlanal Elel:lro·Magnetics lal:., Eric Dr. & Cornell Ave., Palatine, In. 

p S48 
KIdde, Wllter I Co., Inc., 175 Main St., BellevDII, N. J. 
Ledll DiY., Led8l1111:., 12& Webster Sl, Daytun, D~io ..••.•. P 2747 
Micro SWItc., Dlv. HlneIWIII, 11 W. Sprinl St., Freeport, III. 
KalIl Elctrn. Indullries, 1111:., 7129 Gellll~ An., Yan NIIYs, CaIH. 
Pioneer Mapetlcllnc., 1745 IlIul" Sl, Santa Manica, .Calif. P 1466 
Precisian Mechani"l COllI., 44 lroDldp A ... , Westbury, N. Y. p 2671 
Remel Electronlcl, 5250 W. EI Sapndt BlIII, HlWIhome, Calli. 
SclelUfic-AIiaRla Inl:., 101 13854, AHIIIII, Ga. 
sulectro CIIIp., 225 Hart St., 1IiImIrIIIIcII, N. T • 

. Sem Development Corp., 2 Willi Ct, Hi:ksvllll, N. Y. • . . • . . •. p 26n 
Siama IlI$IrulleRts IRI:., 170 Pearl st., Braintree, Mall. 
Sinpr CI., Dield DiY., fledllnl "n. SamenlIII, N. L 
SlIJIeriar Electric Co., lDOD Midlie St., Bristol, CORIL ••..••.• P 1770 
TeuslostrurneRts Imrparated, ca,lnents Grou" Box 5812, Dallll, Til. 
Theta Inmment Carp., fairfield, N. • .................... p 1512 
Veldor"oot Ilc. 7D Sarpm St., HII1Io!d, COIn. ....•...... plOSS 
Wellln·TllIosi"';l Callp.naRts DiY •• Woreellll. Pa. .........• P 267B 
Zenrad Cantrals Co.,1575 A.P.8., SaRla Barbara, Clrd. ....... P 1056 
Adams Rite Mig. Co., 540 W. Chevy Chase Dr., Glendale, Calif. 
Add~on Electric Co., Inc., lIOI Bristol Rd., Mountainside, N. J. 
AIIis-Chalmers, Box 512, Milwaukee, Wise. 
Allis, Louis Co., Div. Litton IndL, 427 E. stewart St., Milwaukee, Wisc. 
Allis, Louis Co., 6702 Industrial Loop, Greendale, Wisl:. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied Tecimology Corp., 73·03 Grand Ave., Maspeth; N. Y. 
Arvin Systems, Inc., 1771 Springfield st., Dayton, Ohio 
Arvin Systems Inc., 1482 Stanley Ave., Dayton, Ohio 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Automatic Switch Co., 50-56 Hanover Rd., Florham Park, N. J. 
Automatic Timing & .Controls In~, King of Prussia, Pa. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Bailey Meter Company. Wickliffe, Ohio 
Baldwin Elctrns., Inc., 1101 McAlmont st., Little Rock, Arlt 
Barber-Colman Co., Dept. S, 12116 Rock St, Rockford, III. 
Barber·Colman Co., Indl Insts Div., 13()0 Rock St, Rockford, III. 
Beckman Instrs., Inc., Process InstlS. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Bendix Corp., flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix, Indl. Controls Div., 12843 Greenfield, Detroit Mich. 
Bollon Digital Corp.,.21 Main St., Ashland, Mass. 
Bristol Co., BOI 1790, Waterbury, Conn. 
Bunker·Ramo Corp., 747 Alpha Dr., Cleveland, Ohio 
C. G. S. Scientific Corp., Industrial Blvd., Southampton, Pa. 
Ca~Power Corp., 140 Kansas St., El Segundo, CaIH. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Coleman Engr~ Co., Inc., 3121 W. Central Ave., SaRla Ana, Calif. 
Computer Conversions Carp., 6 Dunloll Ct, E. Northport, N. Y. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Corning Glass Works, Fluidic Prods. Dept, Coming, N. Y. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Design Products Corp., 1925 W. Maple Rd., Troy. Mich. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Dimensional Control Machinery Co., Box 504, Salem, Ohio 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Ilynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
E1ec1ro1 Co., Inc., 771 Spring La., York, Pa. 
Electronic Machine Parts, 128-11 18th Ave., College Point, N. Y. 
English Elec. Co., Lid., English Elee. House Strand, London, W.C. 2, Eng. 
Excellan Inds, 23915 Garnier, Torrance, Calif. 
Farlllnd Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Foxboro, Foxboro, Mass. 
Frost Electronics, One Goddsrd Dr., Rockeway, N. J. 
Geml Co., Inc., Spring La., Farmington, Conn. . 
General Equipment & Mfg. Co., Inc., 3300 fern Valley Rd., Louisville, Ky. 
Gerber Scientific Inllrument Co., Box 305, Hartford, Conn. 
Glantek, Inc., 1557 7th St, SaRla Monica, Calif. 
Gurley, W. & L E., 514 Fulton St., Troy, N. Y. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hays Corp., Michigan City, Ind. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. s., Minneapolis, Minn. 
Honeywell, Apparatus Cont. Div., 2701 Fourth AYe., S., Minneapolis, MiM. 
Honeywell, Inc., Industrial DiY., 1100 Virginia Dr., Ft. Washington, Pa. 
Hughes Aircraft Co., Industrial SYL Div., Box 92904, Airport Sta., 

Los Angeles, Calif. 
Hydro-Alre Div., 3()OO Winona Ave., Burbank, Calif. 
IKL, Inc., 4360 Campus Dr., Newport Beach, Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
lkor, IRI:., N. W. Industrial Pk., Burlington, Mass. 
Industrial Components, Inl:.;1675 S.E. Allen Ave., Beaverton, Ore. 
Industriel SYL Div., 5261 W. Imperial Hwy., Los Angeles, Calif. 
Kallron Corp., 225 Crescent St, Waltham, Mass. 
Knepton Assocs., 11 Mulberry St., Nashua, N. H. 
IIolisman Motor Corp., Mill St, Dublin, Pa. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
Luft Instruments, Inc., Old Winter St, Lincoln, Mass .. 
Machine-O·Matic, Inc., 1922 Ridge Ave., Evanston, III. 
Machinery Electrification, Inc., 56 Hudson SI;, Northboro, MaIL . 
Magnetics, Inc., Components DiY., 801391, Buijer, Pa. 
Measurement Systems, Inc., 523. West Ave, Norwalk, Conn. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calif. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Millitest Corp., 88 Madison Ave., Hempstead, N. Y •. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Moore Assocs. Div., al5 American st., San Cartos. Calif. 

Muirhead Instrs., Inc., 1101 Bristol Rd., MouRlainside, N. J. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Orbit Instrument Corp., 131 Eileen Way, Syosset N. Y. 
Peco Corp., 111 OrteRQ Ave., Mt. View, Calif. 
Photomation, Inc., 280 Polaris Ave., Mountain V'leW, Calif. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Reflex Controls Corp., 15 Stepar PI, Huntington Sts., N. Y. 
Robicon Corp., Plum Industriel Park, Pittsburgh, Pa. 
khoeffel Inllrument Corp., 24 Booker St., Westwood, N. J. 
Seco Electronics Corp., IDOl 2nd St. s., Hopkins, Minn. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sequentiallnfarmation Sys., Inl:., 66 Saw Mill River Rd., Elmslord, N. Y. 
Solid Controls, Ine., 6112 West 14th St, Minneapolis, Minn. 
Southwest Products Co., 1705 S. Mountain Ave., Monrovia, Cala. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stevenson Engrg. & Mfg. Co., P.O. Box 25070, Portland. Ore. 
Strippit Div. Houdaille Industries, Inc., Akron, N. Y. 
Sunbeam Electronics, Box 8364, ft. Lauderdsle, Fie. 
Sweo AssOCL Inc., 465 Convention Way, Redwood City, Calif. 
Taylor Instr. Process Control Dlv., 95 Ames St., Rochester, N. Y. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wise. 
3M Co., 3M Center, St Paul, Minn. -
Tia Electric Co., 178-M Alexander St., Princeton, N. J. 
Transducer Controls Corp., 737 N. Dodsworth, Covina, Calif.. 
Warner Electric Brake & Clutch Co., Beloi~ Will:. 
Wintriss Controls, 20 Vandam St., New York, N. YI 
Worner Electm. Devices, Rankin, III. 
Zehntel, Inc., 145Q.6th St., Berkeley, Calif. 

CONTROLS. PRESSURE 
Aulollltlt: Cantrell DiY., 2tIO E. Daniell Rd., Patatinl, III. ...... p 2696 
Aullmatlan Dmlljlllent Co., 9805 W. J.lferson Blvd. Cliver City, CaIH. 
Call1lllul Bec. IIfg. Co., 121 N. HI.lllln IN., Calumbul, 0~1o 
Ca.plllr lostr. Corp., 92 Madison An., Hampstead, N • .T. •••. p 2464 
Control TlcIIlaleg Co. Inc., 41·18 29th St., L L C., N. Y. 
EMR·HaIllIlO, E. Coully Lin Rd., Hatblro, PI. 
fllrcbD~ CllItrlIls, 225 Plrk AVI. Hicksville, N. Y. 
Salllli Electric CD., E1ctrn. Camp. SailS Op.r., 1 RIver Rd., khlnectady, N. Y. 
InllruLab, Inc., 1205 Larur Sl, Dayton, Ohil 
Kiddl, walter & CD., Inc., 875 Mail St., Belinilll, N. J. 
flatel E1etrn. Industries, Inc., 7129 Selliid Avo., Van NIIYs, eala. 
RlSellaant P1ur·ln Inc., CompaReRt Sales, 1416 lellann Rd., MashvOle, Tean. 
S'lPIIlnslrumeRts lie., 170 harl St, BllIillrel, Mass. 
Tms IlIIIrllllllnts Inclrparllld, Componlnts SIOUP. Blx 5012, Dallls, Tex. 
Adel Dlv., 10777 Van Owen St., Burbank, Calif. 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Allen-Bradley Co., 1201 South 2nd St, Milwaukee, Wlsc. 
Alnor Instrument Co., 420 N. laSalle St., Chicago, III. 
Autocon Industries, Inc., 995 University, St Paul, Minn. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Bailey Meter Company, Wickliffe. Ohio 
Barber-Colman Co., Indl Insts Div., 13()0 Rock St, Rockford, III. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton. Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bellolram Corp., 103 Blanchard Rd., Burlington, Mass. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bend~ Corp., Inllruments & Life Support DiY., 

2734 Hickory Grove Rd., Davenport, Iowa 
Bristol Co., Box 1790, Waterbury, Conn. 
Bylrex, Inc., 223 Crescent St., Waltham, Mass. 
C. G. S. Scientific Corp., Industrial Blvd., Southampton, Pa. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Clark Ell:Irns. Lab., 1365 E. Edinger Ave., Santa Ana, Cala. 
Conrae Corp., 330 Madison Ave., New York, N. Y. 
Consolidsted Controls Corp., 2338 Alaska Ave., EI Segundo, Calif. 
Consolidsted Controls Corp., 12 Durant Ave., Bethel, Conn. 
Cutler.lfammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Decker Corp., 101 Monument Rd., Bala Cynwyd. Pa. 
Dietz, H. G., Co., Inc., 1~6 28th Ave., Long Island City, N. Y. 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Electronic Control Systems, Ine., P.O. Box 1232, Fairmont, W. Va. 
English Elec. Co., Lid., English Elec. House Stlllnd, London, W.e. 2, Eng. 
fischer & Porter Co" 115 Warminster Rd., Warminster, Pa. 
foxboro, foxboro, Mass. 
furnas Electric Co., 1197 McKee St, Batavia, III. 
Gelll$ Co Inc., Spring La., Farmington Conn. ' 
Genisco Technology, Instr. Div., 1533 26th St., Sants Monica, Cala. 
GranvDle·Phillips Co., Box 1290, Boulder, Colo. 
Hays Corp., Michigan City, Ind. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Cant Div., 2701 fourth Ave., s., Minneapolis, Minn. 

, Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft Washington, Pa. 
Honeywen, Residential Div., 2701 Fourth Ave., s., Minneapol~, Minn. 
Hughes Aircraft, Aerospece Gp.,Centinela Avo. & Teale St, Culver City, Cal. 
Hyde Park Electronics, Inl:., 80144, Dayton View Sta., Dayton, Ohio 
Hydro-Alre Div., 3000 Winona Ave, Burbank, Cala. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, CaIH. 
Ikor, IRI:., N. W. Industrial Pk., Burlington, Mass. ' 
Integrated Development & Mfg. Co., 510 E. Washington, Chagrin Falls, Ohio 
Joliet Cantrol Carp., Maple & Benton, Box 751, Joliet, UI. 
Kingmann·Wh~e, Inc., 653 S. Melrose St., Placentia, CaIn. 
Link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
Luft In$truments, Inc., Ofd Winter St, Lincoln, Mass. 
Lunkenheimer Co., Box 14360, Cincinnati, Ohio 
MB Electronics, Box 1825, New Haven, Conn. 
MIlS Instruments, Inc., 45 Middlesex Tpke., Burlington, MaIL 
Mercoid Corp., The, 4201 Belmont Ave., ChicaRQ, III. 
Millitest Corp., 88 Madison Ave., Hempstead,. N. y, 
Motorola, Inc., Control Sys. Div., 3102 North 56th St, Phoenlx,Ariz; 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
PMF Electronics, Inc.,124 E. Third st., Dayton, Ohio 
Robertshew Controls Co., Sants Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken; Pa. 
Rosemount Engineering Co., 4900 West 78th st., Minneapol~, Minn. 

CONTROLS. PROGRAMMABLE 

kaico Div., 211 Warren St., W. Pittston, Pa. 
Seco Electronics carp., IDOl 2nd 51. S., Hopkin~ Minn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Controls, Inl:., 2401 S. Bayview, Seattle, Wash. 
Sunbeam Electronics, Box 8364, ft Lauderdale, fla. 
Taylor Instr. Process Control DiY., 95 Ames St, Rochester, N. Y. 
Texas Instruments, Inc., 34 Forest st., Attleboro, Mass. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
3M C~, 3M CeRlar, St Paul, Minn. 
Tia Electric Co., 178-M Alexander St., Princeton, N. I. 
Trans-Sonies, Ine., Box 326, Lexington, Mass. 
TllInsducer Controls Corp., 737 N. Dodsworth, Covina, Cain. 
U.O.P. Instruments Div., Greenwich, Conn. 
U. S. Gauge, 74M Clymer Ave., SelleBvUle, Pa. 
Unitad Electric Controls Co., 8SA School St., Watertown, MasL 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Whittaker Corp., 9229 Sunset 81., Los Angeles, CalK. 
Wintriss Controls, 20 Vandam Sl, New York, N. Y. 
Warner Elel:lrn. Devices, Rankin, III. 

CONTROLS. PROGRAMMABLE 
A 0 Data Systems, Inc., 130 Lied.1 Afl. Rlcllelllr, N. Y. P 75B 
AMP Inc., Capitrea DiY., 155 Park St., E11Dbe1htewn, PI. 
Apalat DiY, 1021 Nmrk Av •• , Elizabeth, N.J. .•.••..••.•• P 2197 
Akpu ElII:1ronIcs, Inc., SImlaafl DiY., Bu 1481, ft Lauderdale, Fla. 
ArtIlIn Elms. Carp., 5 Eallinu's Rd. hrsip,ur, N. J. .••.•• P 2198 
Astmate, Inc., 240 E. Pllals Rd., Alallelm, CIIII. ••..•.. P 764, 27B9 
Astresystems, Inc., 6 Henila Dr., Nn Hyde Park, N. Y. •.••.•• P 763 
Alltron, fnc., 10214 H. Interreglenll Hwy., Austlrl, Tax. 
Auto_Ilion 08lliopmeRt Ca., 8905 W. Jellersen Blvd., ColYer City, clla. 

P 2661 
. Blue M EaJII. Co., 138th r. Challla. St., Blue IlIand, 10. 
Qro ..... , Carp., 2583 W. Qalllr PID, BIOIDIIII, P'. 
C.ord SWItch DiY., 1112-48 43 An, CarIna, N. Y. 
Cllling 81111 Warks, Electronic PrttIucts DIv.~ Camilli. N. Y. 
DiIIIeI Equip. Carp, 141 Main St., Mayllll'd, Mass. 
DlllllllIIIrt., III:., 13735 Victory Blvd., Ven NIYS. CaIH. •••.. P ns 
Elear DiY. H .. lillurIGl Co., 2431 Undln laM, Sliter Sp~nr. Md. 
lellll'll TiIIa Carp. RIa. 8, TarrlaJ\oll, Cann. .............. P 1037 
NarreIlRl:., 18 rrtcll Sl, East Nerwalk, Cana. .............. P 2816 
INCOR InllrumlRlalion A.pfifilB & Supplies. IRc., 

29 NIWIM It, Plainview, N. T. 
IsllreoaUaentai EIctrn. COllI., Bex151, Fllrpart, N. Y. 
Julie Researeb 1D Inc., 211 W. 61st St., New .ark, N. Y. .... P 1414 
hlmo. NUIIIGbroa CD., 7249 flllikstewn Ave., PIttsblIIh, PI. 
PIIIIIII'I~N8lus Ramrch, 17 Am.d Dr. at RIa. 128, Oldhlm, MUI. 
Precisitn llechulsms Carp., 44 .ralidJn Ave., WestblB'Y, N. Y. 
Precision Timer Co., Inl:., 4DD Wesley An., Westbrook, Cenn. .. P 1050 
Presln Co., TrIP falls Rd., Sbllll, Conn. 
IIDwIladustrias Inc., 17DZ Airport HwY., Toledo, Ollie 
Sallectro Carp., 225 Hart St., MamarallCl!, N. Y. .......... .. P 9B9 
SarYI DevIIlplllat Carp., 2 WIIIII Ct., Hlcksvllll, N. Y. . . . . . . .. p 2672 
Sena-Tlk Praducts Company, 1018 GoIIIe Rd., HawtUme, N. J... p 1763 

• S1(1111 Instrum.1IS 101:., no Pea~ St.,Bralntree, MaIL 
Saperiar Electric Ca., 100II Middll St., BdIIIl, Clnn. .... P mO,2098 
TlII)IllRstr.lec., E. Bethpale Rd., PlaIRYfn, N. Y. .....•.... P 1053 
TIIIIa Instrument Carp., f.irfi .... II. 1 .•...... . . . . . . . . . . .. P 1512 
Y1r&1ail Panel Clrp. BIJ 11116, Waynes'art, Yo. .. . . • . . • . . • P 1008 
Vallren Products, lac, 403 S. lIeyIIand An., Pasadena, Calll 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Allis, Louis Co., DiY. LHton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Alpha-Monarch Corp., 10044 Monroe, Dallas, TeL 
American Machine & Foundry Co., 1025 N. Royal st., Alexandria, Va. 
Arvin Systems Inc., 1482 stanley Ave., Dayton, Ohio 
Automatic Timing & Controls Inc. King of Prussia, Pa. 
Aulranics Corp., 180 N. Vinedo Ave., Pasadena, CaIH. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bayside Timers, Inc., 43·69 162 st., Flushing, N. Y. 
Boston Digital Corp., 21 Main St, Ashland, Mass. 
Computer Automation, Inc., 895 W. Sixteenth st., Newport Beach, Cain. 
ConnIC Corp., 330 Madison Ave., New York, N. Y. 
Copar Corp., 5744 West 77th st., Dak Lawn, III. 
Corning Glass Works, fluidic ProdL Depl, Corning, N. Y. 
Dukane Corp., 103 11th Ave., St. Charles, III. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Edwin IndL Corp., 11933 Tech Rd., Silver Spring, Md. 
Electro-Pacifi~ Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro! Co., Inc., 771 Spring La., York, Pa. 
Englbh Elec. Co., Lid., English Elec. House Strand, London, W.C. 2, Eng. 
ferlllnti Lid., Hollinwaod, Lancs., En~ 
foxboro, Foxboro, Mass. 
Gerber Selenlific Inllrument Co., Box 3()5, Hartford', Conn. 
Honeywell, Ine., Industrial Div.; 1100 Villinia Dr., Ff Washington, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, CulYer City, CaL 
Hughes Aircraft Co., Industrial Sys. Div., Box 92904, Airport sta., : 

Los Angeles, Calif. 
Industrial Sys. Div., 5261 W. Imperial Hwy., Los Angeles, CalR. 
Instrumentation TechnoloRY Corp .. 18811 Napa St, NorthridRl, Calif. 
Intral Systems Ine., 729 Centinela Ave., Inglewood, CaIH. 
J-Omega Company, 2271 Mora Dr., MI. View, CaIR. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
Lundy Elect. & Systems, Inc., Robert La., ,Glen Head, N. Y. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, ·N. J. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, MiM. 
Moore AsSOCL Div., 815 American St, San Carlos, CaiW. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Parker Instrument Carp., 200 Harvard Ave., stamford, Cann. 
Seco Electronics Corp., 1001 2nd st. S., Hopkins, Minn. . 
Sigme ·Sys.·Corp. 1703 Dak Lawn Ave., Dallas, Tex. 
Signatron, Inc, 594 Marrett Rd., Lexington, Mass. 
Solid Controls, Inc., 6112 West 14th St., Minneapol~, Minn. . 
Spectral Dynamics Corp. of San Diego,P.O. Box 671, San DieRQ, CaIH •. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Struthers-Dunn, Inc., Lambs Rd., Pitman, N. J. 
Summtt Engll. Corp., Box 115, Bozeman, Mont 
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CONT!9LS. PROGAAMMABLECCont'dl 

SWao Assocs. Inc., 465 Convention Way, Red~ood City, Cain. 
Te1:h sm., Inc., 5451 Hollandllr" BeltsvUlg, Md. ' , 
Tenor Co., Inc., 17020 W. Rogei't,1lr.; N,ew Berlin, W'~c.' 
Westingliiluse Elei:. Corp., ImMldal Group, Box 868, Pittsburgh,Pa; 
Zehntel, Inc., 145~th St."Berkeley, Calif. 

CONTROLS. PROPORTIONING 
APlllmrmnte Ct., l1&55Cbllllcetlie IN.; Cbt$lerlarul, OlUo P 1322 
Automatien Develapmut Ce., 9905 W.,Jeflerson BlIII. Culver tlty;C.u. 

P2660 
Blul M Engrg. Co., 13811t & CUtbim St., Blul Isiand, III. 
Bulan Watch Co., Inc., Elctm. DIY., freq. Control Prodacts, 

61-20 Woodside Ave.. Woadslde, N. f. ... .. .. .. .. .. .. .... P 1079 
Cantral Data CGrp., Magnetic Pradects 0plI. 115 Calarada Ave. s." 
Minneapolis, MiRn. ................ ; ......... .' ... ,.. P 1023 

ControlTechnalolY Ce. Inc., 41-1629111 St, L L C. N. f. ..... P 2663 
Carnlnl Glass Wilks, SealC Pradtlcts DIY. ClI'n1na. N. f. 
Data OlYict Corp., Dept 11, 100 Tecb St., Hieknille,lI. Y. 
Data TechnoiOlY Inc. 65 Greve St., Watertown, Mass. ........P 1024 
Derant Dialtalinst 625 N. Cass St, Milwaukee, Wise. .•. , . . •• P 1025 
Eagle Signal Drl., E. W. Bliss Co. 736 fenrel,St., DmnpIIl;'1owa 
G-Y Centrals Inc., 101 OkDer nwy., UviRg$tln, N. J. 
GuardiaD Calnllnia, 5155 Camille Ave. Culver City, CaiR. ' 
Harrellnc~ 16 rlld! St, East NIIWaIk, Cann. .....•..•..... P 2816 
Hickok Electricallnstr. Co., ,10514 DuPant Ale.,Clevlland, Ohia 
lrulastrlal Cantrol, Co., Centrll All. at PlnelawD, Fariliagdale, N. f. 

p 2668 
IIIstrulab, Inc., 1205 Lamar St., Daytln, Obil ) 
rntercentlnental Elctrn. Corp. Bal 151, Falrpart, N. Y. 
Oren ludustrles Di~, E. SilllPsonlld., Meeilalicsblrr. Pl..'.... P 1102 
Olllllire In!" 7lI8 Farrest St., ChariaUesvile, va. .......... p 1112 
Plessey AIrborne Corp., 1414 Cllestnut All;, Hillside, N. J. .••. P 1048 
RO Assail. Inc. 3705 Hmn All.; Mealo Park, CII. ••.• • • • . P 537 
RGIeIIIOIII! Plug-In Inc., Campnent Sales, 1416 LebllOn Rd. MaBIBle, Tenn. 
Sigma Instrumentslnt., 170 Purl St., BraIntree, Mals. // 
Sigma Internltianallnm, 88 Marsh Hm Rd., OreAII, Conn. 
SfIIIIlII ElectriC Co., 461 MarsbaU St., N. Adams, Mals. 
Tuas Instrull8llta lacorpa(lled, Cempenenll Group, Bax 5012, Dallas. TeL 
T1Ietalnslramell! Carp., fairfield, N. J,' I 

TllWlco Electronics, Inc., Hte. 7D. Lakewued, N. J. 
Veetla!-RoDlIne., 70 Sergealll St., Hartford, Caan. ........... P J 055 
Acramag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Allis, Louis Co., Div. LHton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Alnar Instrument Co., 420 N. laSalle St., Chicago, III. 
A1pha-MonarCh Corp., 10044 Manroe, Dallas, Tex. 
Applied Cantrol!Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Automatic Contral Electranics, Inc" Box 1198, San Antonio, Tex. 
Automation Products Inc., 3030, Max Roy St., Hauston; Tex. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Bailey Meter Company, Wickliffe, Ohio 

'Barber.colmanCo.; Dept. S, 12116 Rock St., Rockford, III. 
Bamer'Colman 'Co., Indllnsts Div., 1300 Rocli St., Rockford, III. 
Beckman Instrs., Inc., Process Inslrs. Div., 2500 Hamor Blvd.,'Fulierton, Cal. 
Bendix, Electrodynam,ics .lJiY;, 11600 Sherman Way, N. Hollywood, Cal. 
Bristol Co.,Box 1790, Waterbury, Conn. ' 
CiG. S. ~ientific Corp., Industrial Blvd., Sauthamplon, Pa. 
~.f'armerlnslr. Co., 7425 N. Oak Park AYe., Chicaga, III. 
Dayis Electronics Corp., 471l East 5th St., Austin, Texas 
Oynapar Digital·Center, 1675 Delany Rd., Gurnee, III. 
Electro-Sanic Cantrol, 1625 N. Main, Menteca, Cal., 
Electrol Co., Inc., 171 Spring La., York, Pa. ' 
Electron·Machine Carp., Box M, Umatilia, Fla. 
Electronic,ContraI.Co., 80x SI50, Dresher, Pa. 
Foxbaro, Foxboro, Mass. 
Genisco lechnalogy, Instr., DiY., 1533 26th St., Santa Monica, Calif. 
Goodyear Aerospace Corp., 1210 Messillon Rd.; Akron, Ohio 
Hays Corp" Michiga",Clty, Ind. 
Haneywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hanaywell, Appllatus Cant DiY., 2701 Fourth Ave., 5.; Minneapolis. Minn. 
Honeywell. Inc., Industrial Div., 110D.V'~ginia Dr., Ft. Washington, Pa. 
Hughes Aircraft, Aerospal;l! Gp.; Centlnell.Ave. & Teale 51., Culver City, Cal. 
Hydro-Alre DiY.,.3OQ!l Winana Ave., Burbank, Calif. 

. Impact.().Graph Calp., 1762 &St 18th 51., Cleveland, Ohio 
Jersey Technical ConsuItanll, Box 215, Morristown, N. J. 
Link Group, Singer-General Precisiorr,'lnc., Binghamlon. N. Y. 
Loyola Industries, Inc., ISS Arena St., EI Segundo, Calif. 
Luft Instruments, Inc., Old Winter St; Lincoln, ,Mass. 
4rtran Electronics Co. Inc., 6th & Minor Stt, Emmaus, Pa. 
Megn~tics, Inc., CompanentsDiv., ,Box 391, Butler, Pa. 
Magnetics Inc., KemCil Div., SandyLake;Pa. 
Malaker Corp., W. Main SI., High Bridge, N. J. l 
Measurement Systems.IIIc., 523 West Ave.; Norwalk, Cann. ' 
Norbatrol Electronics,6orp.,Ncrbatrol AVI. al Carson SI.,Murrysville, Pa. 
PhoeniX Precisillit Instr; Co.,/nc.,<I803 North 5 SI., Philadelphia, Pa. 
Phaiomation, IIic., 21Jf1'Polarls Ave., MOUntain View, Calii. 
Power Control Corp., Sax 11432, Pittsburgh, Pa. 
Research, Inc., Box 6164, Minneapolis, Minn. . 
Roy, Miltan, Ca., 5000 Park St., N., Sl Petersburg, Fla. 
Seeo Bectronics Carp" IDOl, 2nd SI. 5., Hopkins. Minn. 
T & T Controls Co., Inc., Box 171, Media, Pa. 
Taylor Inslr. Process Control DiY. 9S Ames St, Rochester, N. Y. 
Technology Instr. Corp., 850 Lawrence, nr., Newbury Pk., Calif. , 
Technology/Versalronlcs, Inc., 506 s: Hlglt St., Yellow Springs, Ohio 
Ten Bosch M., Inc., Vermilyea Sf., Pleauntville, Ny Y. 
Texas Instruments, 1nC'.; 34 Forest St.,AWebQro, Mass. 
3M Co., 3M Center, St. Pau~Minn. 
Tia Electric Co., 1780M Alexal1der SI., Princeton. N. J. 
Torwleo Electronics, Inc.,Rle. 70"LaklWllod, N. I. 
United £Ieetric Controls Co., 85A SchooISt.; Watertown, Mass. 
West Instrument Carp., 3860 N, River Rd., Schiller Park; III. 

CONTROLS, PROXIMITY-ALSO SEE 
CONTROLS. ,CAPACITANCE OPERATED 

'Amperax Elctm. Carp. CODipollent DIY. 35 Hallmaa Are., Hauppauge, N. f. 
Cornlric Glass Works, Electrou/c Pr,odacts Dif. Cornillr. N. Y. 

eem/1969 

Ulan DIt., m. Tool Wilks, Inc .. 8615 W. IIYlng Pt, Chlcaga, UL j, 2749 
Seulhlleld Elctms., 21258 10* Mle Rd., SauWleld, Miolt •• ". • p 1502 
Tens Inslralllants IDClrporalad, Climpe'nents Gmp, Box 5012, Dallas. TtL 
Cole Instrumerit, 2034 Placentia Ave., Costa 'Mesa; Calif. '!' 

Corning Qlass Works, Fluidic Prods. Depl., Cornlnr. N. Y. 
Dolan·Jenner Industries, Inc., 10 Ingalls CI.,Melrose, 'Mass: ; 
Electro-Sonic Control, 1625 N. Main, Manteca, Cal. 
Electrol Co., Int., 771 Spring La, Yark, Pa. 
Farmer Electric ProductsCo.,lnc., Tech Circle, Natick, Mass.,'~ , 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd.; Louisville, Ky. 
Honeywell, lnc., Aerospace & Def. Grp.; 27014th Ave. S., Minnealllllis, Minn. 
Hughes Aircrait, Aerospace Gp., eentinela Ave. & TealeSt, CoIYfr City, Cal. 
Hyde Park Electronicl, Inc., Box 44, Dayton View Sta., Dayton;"Ohia 
Peco Carp., 111 Ortego Ave., Ml View, Calif. 
RaCilra Co., Inc., Pawls R,d., St. Charre~ III. 
Robertsbaw Controis Ca., Santa Ana Frwy.& Euclid Ave .• Anaheim, Cal. 
Sensor Corp., 97 Indian Field Rd., Greanwich, Conn. ' 
Servonic D,iv., 1644 Whittier Ave., Costa Mesa, Calif. 
Sperry Marine Sys. Diy. Rle. 29 North & Hydraulic Rd., Charlattesville, Va. 
$quare 0 Co., 205 S. Northwest Hwy., Park Riage; III. 
TrHronics Ca., 619 Enterprise Dr.;Oak Brook, III. 
Ventran Elctrns. Corp., 8ax 529, Bradford, Pa. 
Warner Bectric Brake & Clutch Co., Beloit, Wist, 

CONTROLS. REMOTE 
AUC Preducts, 6405 ,Camblldll St., Minnea,olis, MiDD. 
AbbaH Trenslstar Labs, Inc., 52111 W. Jeffersol Blvd., Los Angeles. carn. 
AeIllCG DIY., Mldlea Inc., 10 State St., Manble, Minrl. ....•.. p 2193 
Aleo Sectronle PradllCts Inc., Baxl348, Lawrence, MaSt ..... 'p 1781 
A.pheDol RF DiI., 33 E. Franldia St., Oanblry, Conn. 
Asirodata, IIIC., 240 E. Palels Rd., blllelll, Cal_. .:..... p 764, 'Il89 
AutanlaHon Develepment Co., 9905 W. Jefferson BlIII., Culvl! City, cain. 

P 2660,2661 
Babeack Electroliel Corp.,350! Harbor Blvd., Costa Mesa, Calif, P 1654 
Bramel Cantrols DiY., Ladex Inc., CoIIel8 & SIII!II, Piqua, Ohia 
Contrel TechnoltlY Ca,lnc.. 41·16 29t~ St, L L c.. H. f. 
Eleor DIt., Halliburton eo. 2431 Linden LaIe, Silver Sjlr/af. Md. 
Electronic Madlllls Corp., P.O. Baa 141, nmoni.ar, Md; • • . . . . • P 780 
Geural Electric Co., Elelrn. Camp. SalesOPII., 1 RIver Rd. Scbenectedy, N. f. 
Gea Space Systems, Inc., 6301 49tI1 St. N. St. Petlrsburr. Fla. i> 1675 
lean Corp., 156 Sixth St., Cambridge, Mass. .• : ...••.••...•• P 1042 
Intercontinental EJctrn. Carp., Bu151, Fairport, N. f. 
Kidde, Walter & co.J Inc., 615 Main St, Bellelille, 'N. J. 
Ledea DiY" Lemlne., 126 Webster St., DQllla, O~io .•••.•• p 'l147 
MlSln EIctrns., Inc., 380 Co\tap St., Racbesler, N. f. 
Oak Manufacturing Ca., Dept EI, E. Crystal Lake Are;, Crystal Lake, m. 

P 'l167 
Rowe ladustrleslnc., 1702 AlrperlHwy., Toledo. Dlllo" 
Servo-Tek Products Campany, 1086 GoIIIe IN., Hawtharne, N. J. .. P 1763 
SIIperlor Electric Ct. 1000 lIiddle St., Bristol, cOIn. •.....•. P InO 
Tapeswltcb Corp. of America, 320 Bread Hlilow Rd., Farmingdale, N. f. 
Tech Laboriltories Inc:, Bergen, & Edsall Bllds., Palisadll Park, N. J. 

p 2785 
TeJeoSlgnal corp., 250 Cressways Park Dr., W.odbuly, N. f. 
Texas .Instruments Incortarattd, Cempanants GroU/l, Bax 5012, Dalles, Til; 
Theta Inmment Carp. Fairfield, R. J •....... c.......... .. p1512 
Trllllll Inc., 40D Lake St., Liber\yliIJe, B/, 
A.RJ. Products. Inc., Gardne( Rd., Raton, N. M. 
Abtronics, Inc., Box 112, Livermore, Calif. 
Alien-Bradley CO. 1201 SoutI1 2nd St.,Mllwaukee, WJsc., 
Allis, Louis Co., Div.Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Alpha Bectranle Services, 344 N. State College Blvd., Orange, Calif. 
American Machine & Foundry Ca., 1025 N. Rayal St., Alexandria, Va. 
Anritsu £Iec. Co" LId., 12·20, Minamialabu 4 choma, Minato-ku, Tokya, Jap. 
Applied Peripheral Sys., Inc., 1120 Harwin, Houstanl Tex. 
Autocan Industries, Inc., 995 University, SI. Paul, Minn. 
Automatic Timing & Controls Inc., King af Prussia, Pa. 
BarreU Electronics Corp., 630 Dundee Rd" Northliroak, III. 
Beckman Instrs., Inc., Process Instrs. DiY., 2500 Harbor Blvd., Fullerton, Cal: 
Beltronix Systems Inc., 123 Marcus 8Ivd., Hauppauge, N. Y. 
Carson Mrg. Co., Inc., 2426 East 55. St. Indianapolis, Ind. 
Central DYnamics, Ltd., 147 Hymus Blvd., Pte. Claire, Que., Canada 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Cain. 
Cole Instrument, 2034 Plaeentia AYe., Casta Mesa, Cain. 
Cale·Parmer Instr.Co., 1425 N. Oak Park All., Chicaga, III. 
Compudyne Corp., Sax 247, Hatboro, Pa. 
Display Control, DiY. Luminator, Inc., Box 278, Plano, Texas 

, Dukane Carp., 10311th Ave" SI. Charlesi III. 
Edison. T. A. Industries. Instr. Div., 36 Lakeside Ave., W. Orange, N.l 
Electrol Co., Inc., 711 Spring L8,:o York, Pa. 
Englisb Elec. Co., Ltd., English ~18C. Housa Slrend, Landan, w.e. 2, Eng. 
Euphonics Corp., B<lx 233, Guaynaba. Puerto Rica. 
FemCII, Inc., Bax f, Irwin, Pa. 
FOx/Mlro, foxbaro, Mass. 
Furnas Bectrlc Co,; 1191 McKee SI., Batavia, III. 
Hathaway Pacific Carp., 4055 Fabian Way, Pala Alto, Calif. 

, Honeywell, Apparatus Cant Div., 2701 Fourth Ave., 5., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Hughes Aircraft Co., Industrial Sys. Div., Box 92904, Airport Sta., 

Las Angeles, Calif. 
Industrial Components, Inc., 1675 S.E. Allen AYe., Beevertoo, Ore. 
Joliet Contral Corp., Maple & Benton, Box 751, Jaliet, III. 
lleltran Corp., 225 Crescent 'St., Waltham, Mass. 
Linear Carp., 347 S. Glasp Ave., Inglewood, Calif. 
Luft Instruments, Inc., Old Winter St., .Lincoln, Mass. 
Measurement Systems, InC., 523 West Ave.,.Nnlk, Conn. 
Moore AssOts. DiY.,SIS Amlliean St. San Carlos, Cam. 
Matorola, Inc., Canllol Sys. Div., 3102 North 5,6th St., Phoenix, Ariz. 
Motorala Instrumentation & Control. Inc., Box 5409, Phoenix, Ariz. 
Nichals,.R. H. Ca., ltd., 4544 Dufferin St.,.Toronto, DIll, Can. 
Philmore Mfg. Co., IRe., 130-01 Jamaica,Ave., Richmond Hill, ~. f. 
Precision Bectronics, Inc., 1 DiTama" Ct, Amityville, N.Y •. 
Seco Electronics Corp., 1001 :2ndst 5., Hopkins,_Minn. 
Seeade Electronics, 908 Dragan'Si.,DaJlas. Tex. 
Sauthern Avianics Co.,'5055 Belmont, Beaumont,ThI(... 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, HI. 
SUNAIR, Electronics, Inc.. 3101 S.W. 3 AYe., Fort Lauderdale, AI. 
Sunbeam Elactronics, 8ax8364, Ft:Laodardale, Fla.' ',' 
SWeo ~ocs; Inc., 465 Conl'8ntJon Way, Redwood City, Cain. 

Teledyne Telemelly Co., Bax341, Princeton; N. J,' , 
TenorCil., Inc., 17020 W. Rogers Dr., New Berlin; Wisc. 
Texas Instruments, Inc:,34 Forest St:, AUlebara/Mess. \. 

, United Electricllontrais; Co., 85A School St.; Watertown, MIIss.· 
, Utility CommuniCatlan Systems; Inc:, Sax 188, Essington, PI. 

~entlon, Elelrns. Carp., 8ax 529, Bradiord,PI.' , ' 
, WASCO ,Westingliause A~ Brake Co., Swissvale P;O."PiHsburgh, Pa. 

Warner Electrle, Brake & Clutcll Co., Beloit, WIse. 

, CONTROLS. SCR " , . ' , 
API Inmmeats Ca., 11855 ~iDlcitile Rd. Clltsterlanll, Oblq': P 1322 
Airju Elictrnnlcs. IRC.SemImiJi Div;,<Bax,&I88.Ft Lauderdale, Fta. 
Bealer,Elletrle Co" Box 269,.H/iMarul, m; ..... , ....... ,... P lGI8 
Control"rods. Cirp. 443l'ft. DlvlslollSli GbICIIII, m. 
Data Delli:e Corp., Dapt 11, 100 Tecb St.,HlcbYDIe, N. Y. 
EIactrou/c lleasurllleuta, 2 Cres"nt PI. *.I0Il; N. J. •••• p 1930 
Electronic MaduJes CIIIJ" P.D. 1111141, Timenluli, Md ••• ': • • • • ,P 780 
flin:Ud Cantrall/225 Par/! Are., HICksville, N. Y. 
aeneral Ele~c Co. EIctrn. Cemp.Siles Opel., 1 River Rd., Scbeneetadr, N. ~. 
InslraLab, Inc., 1205 Lamar St., Oaytol, Ollie " 
InternetlDDaI RectUler, 233 Kanses St., EI Segundo, Cal •• 
KaIIusal Elee. C •• , Ltd., 9 NiS.llwllo-Sakllr~&o, Milato-ku, Tokyo, JI!!Ii 
Lawell £Ictns. Corp., 91111 Terminal AvI"SkakIa, IU. , 
Macarr, lac., 43&11hllanl An. New fark, N. f. .' ..... :.... P 2042 
IIWI., Inc.. 801455. Trllten, N. J. ........................ p 2868 
Pan.n Research Inc., 48 Urban AIt~ Westbury, N. Y. 
"-llca/fll'd Corp., C& Tilga SIs., Philadelphia, P,. 
'!essa, A/rfIorne Carp., 1414 Chestnut Ave., HHlside, N. J. • ...P '1048 
RO Assaes., lac., 3705 Hmn Are., M8Ulo Part, Cal ...... : • p 537 
RnsemeaR! Plug·ln Inc., Companent Sale~ '1416Laf1a1al Rd., Has&vIIle, Tenn. 
ScI8lltiIJc-Aaaale Inc., Bu 13654, AtIIIIta, IlL 
Slgmllnstnments lIIe., 110 Pem St., Braintree, Mass. 
Sigml IBtemationalllstrs., 88 Marsh HiD Rd.lIrange, Conn. 
SIgnIUIe, Inc., 1933 HecU,e., NeplUne, N. 1 
Sprape Electric Ca., 481 Marsball St, N. Adam~ Mass. 
fexas Inslraments Incarparated.,Components Grelip, Box 5012, Oallls, Til. 
Veeder·Root lac., 70 Sargeaat St., Hartford, Conn. . .... , . . . .. 'P 1055 
Ward Leonam. 31 South St., Mount Vernon; N. f. ' 
Westinaholisl Elec. Corp., Compo & Materials, 3 Gateway CIr.; PlHsburgb, Pa. 
faskawa Electric America, Inc. 100 Bliss Dr, Oak Braok,lIl'-
Zenraj Cantrols Co., 1.575 A.P.s., SlIIta Barbara, Calif. 
Acroma .. Inc., 30765 Wixom Rd., Wixom, Mich. 
Aerolite Electronle! Corp., 2207 Summit Ave., Union City, N. J. 
Allen.JIradlq Co., 1201 South 2nd St:, Milwaukee, Wlsc. 
Allis.chalmers, 80x 512, M~waukee, Wisc. , , 
Allis, Louis Co., Div. Litton Inds., 427 E.'Slewart 51., Milwaukee,' Wisc. 
Allis, Louis Co .• 6702 Industr~1 Loop, ,Greendale, Wise. 
Alnor Instrument Co., 420N. LaSalle St., Chicago, III. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Ame~can Machine & Foundry Co.; 1025 N. Royal St., Alexandria, Va. 
Applied Contral Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied Technalo/!y Corp., 73·03 Grand Ave., Maspeth, N. Y. ' 
Autocan Industr,les, Inc., 995 University, SI. Paul" Minn. 
Automation Dynamics Carp., 35 Industrial Pkwy., NOi{hvale,N. J. 
Auironics Corp., 180 N. Vlnedo AYe., Pasadena. Calif. 
Barber.colman Co., Indl Insls Div., 1300 Rock St., Rockford, III. 
Barnes & Reinecke Inc.. 351 E. Ohio St., Chicago. III. 
Bergen St.,Paterson, N. J. 
Blake 
Badineill. 
Bague Electric Mfg. Ca., 52 Iowa St.,Patersan, N. J. 
Bristol Co., Box 1790, Watemury, ,Conn. 
Bunker·Ramo Corp., 747 Alpha Dr., Cleveland, Ohio 
Calg Labaralaries, Inc., 155 SulliYan La." Westbury, N. Y. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Celtic Industries, Inc •• 14743 Oxnard 51., Van Nuys, Calif. 
Clare·ElectroSeal Carp., 946 North Ave., Des Plaines, III. 
ClarkControl Div., A. D. Smith Corp .• 1146 E. 152 St., Cleveland. Ohio 
Communication Systems Corp., 8100 N. Lehigh Ave., Morton Grave, III. 
Copar Corp .• 5744 West 77th St., Oak Lawn, III.' , ' 
CuUer·Hammer, Inc. 4201 N. ' 
Cyberex inc., 4399 Industrial 
Davis Electronics Corp .• 4711 Texal 
DaSato Electrical Products, Box 239, DeSoto, Mo. 
De-Tec·Tronic Corp., 2512 N. Halsted 31., Chicago, 111. 
Despatch OVen Ca., Box 1320, Minneapolis, Minn. 
Digitro! Systems, Inc., W. Main St, Amenia, N.f. 

" Dynamic Cantrols Corp., 8 Nutmeg Rd.,S. Windsor, Conn. 
Ebert Elctrns. Corp.,I30 Jericho Tpke., Floral Park, N. Y. 
Electro-Devices, Inc., 4-6 Godwin, Ave., Paterson, N. I. 
Electro-MeChanics Co., 8ax 1546, Austin, Tex. 
Electro-Pacific, Int., 5182 ThornWood Dr., Goleta, Cam. 
Electro-Sonic Control, 1625 N. Main, Manteca, Cal. 
Electroi' Co., Inc" 771 Spring La., York, Pa., 
Electranle Contr~ Co., Box S150, Dresher, Pa. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Electronic Control Systems, Inc., P.O. 'Box 1232, 'Fairmont. W. Va. 
firing Circuits, Inc., Muller Ave., Norwalk, Conn. ' ' 
Forest Elac. Co., 1001 Narth 25th Ave., Melrase Park, III. 
Furnas Electrle Co., 1197 McKee St., Batavia, III. 
General Equipment & Mfg. Co., II\C" 3300 Fern Valley Rd., lauisville, Ky. 
Genisco Technalagy, Instr. Oiv., 153326th St, Santa Monica, Cain. 
Glente~ Inc., 1557 7th St., Santa Manica, Cain. 
Halmar Electronics, Inc., 1544 W. Mound St., Colunlbus, 0h\ 
Heller, G. K., Corp., Box 14746, Las Vega~ Nev. ' ' 
IWItzer-Cabol COrp., 125 Amory St., Boston, Mass. , 
Honeywell, Apparatus Canl. Div., 2701 Fourth Ave., S., Minneapolis, Minn, 
Honeywell, Inc., IndUstrial Div., 1100 Virginia Dr., ft Washington, Pa. 
Hotpack Corp, ., 5075 Cottman AYe., PhiiadelP~, ia~ P;a. 
Hughes Aircraft Ca., Industrial Sys. DiY., Box lI<,""" Airport Sta., \, 

Los Angeles, Calif. ' , 
Ikar, Inc., N. W. Industrial PII,:Bt!rlington, Mass. 
Inet·Pawer, 711 W. Knax St.,Gardena, Calif. 
Integrated Motor~ntrol,Inc., 93S Industrial Ave., Palo Alto, CaIH. 

, Joliet toniroICarp., Maple & Benton, Sax 751. Joliet III. 
Lear, Siegler, bic., Power Equip. Div" 17600 8roadway, Clevelaud, Ohio 
Leland Airborne Products, DiY. af AMf Ca., Bax12S, Vandalia, Ohio 
LoyOla Industries, Inc, ISS Arena St.,B Segundo;;Calif. 
Lutron E1ectronlll Ca. Inc.,,6th & Minor SIs;; Emmau~Pa. 



Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Minarik Electric Co., 116 E. Third St., Los Angeles, Calif. 
Model Rectifier Corp., MRC 8ctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
PMF Electronics, Inc., 124 E. Third St., Daylon, Ohio 
Parker Inslrument Corp., 200 Harvard Ave., Stamford, Conn. 
Power Control Corp., Box 11431, Pittsburgh, Pa. 
Recora Co., Inc., Powis Rd., St. Charles, III. 
Reliance Elec. Co., 14701 Euclid Ave., Cleveland, Ohio 
Research, Inc., Box 6164, Minneapolis, Minn. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Rosemounl Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Seco Electronics Corp., 10011nd St. 5., Hopkins, Minn. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Sterling Electric Motors, Inc., 5401 Telegraph Rd., Los Angeles, Calif. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Sweo Assocs. Inc., 465 Convention Way, Redwood City, Calif. 
T & T Controls Co., Inc., Box 171, Media, Pa. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Vollex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
WER Industrial Corp., 3036 Alt Blvd., Grand Island, N. Y. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Westamp, Inc., 1542 151h St., Santa Monica, Calif. 
Westinghouse Elec. Corp., Industrial Group, Bo< 868, Pittsburgh, Pa. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wise. 

CONTROLS. SERVO 
Aeroflex Labaratories, Inc., Soulh Service Rd., Plainview, N. Y. 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, Calli. . p 1016 
AUlomalion Developmenl Co., 9905 W. Jefferson Blvd., Culver City, CalH. 

p 2661 
Avien Inc., 58-15 Norlbern Blvd., Woodside, N. Y. 
Beckman Instr. Inc., Helipol Oiv., 2500 Harbor Blvd., Fullerlon, Cal~. 
Bowmar Instrument Corp., 8000 Bluffton Rd., Fl. Wayne, Ind. ... P 1021 
Bulova Watch Co., Inc., Elctrns. Div., Servo Prods., 61·20 Woodside Ave., 

Woodside, H. Y. .. .. .. .. .. .. . .. .. • .. .. .. .. .. P 2659 
Cedar Div., Control Data, 5806 W. 36th St., Minneapolis, Mnnn. P 1726 
Clifton Div., Marple at Broadway, Clifton Hghts., Pa. p 2664 
Computer Instr. Corp., 92 Madison Ave., Hempslead, N. Y. .•. p 2463 
Conlrol Technology Co. Inc., 41-16 29th St., L I. C., N. Y. p 2663 
Corning Glass Works, Electronic Products Div., Corning, N. Y. 
Oat. Device Corp., Dept. 11, 100 Tech St., Hicksville, N. Y. ...• p 2665 
Data Technology Inc., 65 Grove St., Watertown, Mass. . .... :. p 1024 
DouglaJ Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. I. 
Dynamic Instrument Corp., Dept. EEM, 115 t Bethpage Rd., Plainview, N. Y. 

p 1729 
EMR·Hatboro, E. County Line Rd., Hatboro, Pa. 
GAP Instrument Corp., 11 Brooklyn Ave., Westbury, N. Y. ..... p 2666 
Geo Space Syst.m~ In~, 63111 49th St. N., St. Petersburg, Fla. p 1675 
Harowe Servo Conts., Westtown Rd. W. Chester Pke., W. Chester, Pa. 

p 1741 
IMC Magnetics Corp., Eastern DiY., 570 Main St., Westbury, N. Y. p 1745 
IMC Magnetic Corp., Western Div., 6058 Walker Ave., MalWood, Calil. 

p 1745 
Icon Corp., 156 Sillh St., Cambridge, Mass.. . . . p 1042 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 

lowell Elctrns. Corp., 9100 Terminal Ave., Skokie, III. 
Magnetico Inc., 6 Richter Ct., E. Norlbport, N. Y. 
Natel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
Opamp Labs, 172 S. Alta Vista Blvd., Los Angele~ Calif. 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. . ..... . 
Precision Mechanisms Corp., 44 Brooklyn Ave., Weslbury, N. Y. 
Rotating Components, 1560 fifth Ave., Bay Shore, N. Y. 
Scienlific·Atlanta Inc., Box 13654, Atlanta, Ga. 
Servo Development Corp., 2 WRlIs Ct., Hicksville, N. Y. 
Singer Co., Diehl Div., Finderne Ave., Somerville, N. I. 
Sprague Electric Co., 481 Marshall St, N. Adam~ Mass. 
Sterling Instr., 76 t Second St, Mineola, N. Y. 
Superior Electric Co., 1000 Middle St., Bristol, Conn. 
Superior Mfg. & Instr. Corp., 36-07 20lh Ave., L I. C., N. Y. 
Theta Inslrumenl Corp., Fairfield, N. I. . 
Vernitron Corp., 59 Central Ave., Farmingdale, N. Y. 
Weston·Transicoil Components Div., Worcester, Pa. 
Y"kawa Electric America, In~, 100 Bliss Dr., Oak Brook, III. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif., 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Bafeo, Inc., 80 Second Street Pike, Southampton, Pa. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford; III. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Barnes & Reinecke Inc.,351 E. Ohio St., Chicago, III. 

p 2668 

p 1460 
p 2671 
p 1758 

p 2672 

p 2673 
p 1512 
p 2683 
p 2678 

Bendix, Electrodynamics Div., Il6DO Sherman Way, N. Hollywood, Cal. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix, Indl. Controls Div., 12843 Greenfield, Detroit, Mich. 
Blake Electronics Inc., Muskego, Wisc. 
Bowmar Canada Ltd., Rideau River Rd., Ottawa, Ontario, Can. 
Bristol Co., Box 1790, Waterbury, Conn. 
C. G. S. Scientific Corp., Industrial Blvd., Southampton, Pa. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Coast Electronics, Inc., 1305 fifth St., Manhattan BeaCh, Calif. 
Collins Radio Co., Dallas, Texas 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Consolidated Gontrols Corp., 2338 Alaska Ave., EI Segundo, Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Corning Glass Works, Fluidic Prods. Dept., Corning, N. Y. 
Dynamic Precision Controls Corp., 449 [ Main St., Hagerstown, Ind. 
EMR Div., Box 223, Princeton, N. J. 

Electrol Co., Inc., 771 Sprin~ La., York, Pa. 
English Elec. Co., Ltd., EnglISh Elec. House Strand, London, W.C. 2, Eng. 
Ferranti Ltd., Hollinwood, lancs., Eng. 
Foxboro, Foxboro, Mass. 
Glentek, Inc., 1557 71h St., Santa Monica, Calif. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Heller, G. K., Corp., Box 14746, Las Vegas, Nev. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S" Minneapolis, Minn. 
Honeywell, Apparatus Cont. Div., 1701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Or., Ft. Washington, Pa. 
Hughes Aircraft Go., Induslrial Sys. Div., Box 92904, Alrporl Sta., 

Los Angeles, Calif. 
Hydro-Aire Oiv., 3000 Winona Ave., Burbank, Calif. 
Instrument Div., Sanders Assocs., Inc., Grenier Field, Manchester, N. H. 
Keltron Corp., 215 Crescent St., Waltham, Mass. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Lem Instr. Corp., 20 Sarah Dr., Farmingdale, N. Y. 
Link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
MB Electronics, Box 1825, New Haven, Conn. 
Mast Development Co., 2112 East 11th St., Davenport, Iowa 
McFadden Electronics Co., 8953 S. Atlantic Blvd., South Gate, Calif. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
Measurement Systems, Inc., 513 West Ave., Norwalk, Conn. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Millitest Corp., 88 Madison Ave., Hempstead, N. Y. 
Moog, Inc., Box 8, E. Aurora, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
National Water Lift Co., 2110 Palmer Ave., Kalamazoo, Mich. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
Northern Precision Labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
Phoenix Precision Instr. Co., Inc., 3803 North SSt., Philadelphia, Pa. 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y: 
Post Electronic Prods., 11 Lothrop St., Beverly, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Reflex Controls Corp., 15 Stepar PI., Huntington Sta., N. Y. 
Research, Inc., Box 6164, Minneapolis, Minn. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Sciaky Bros, Inc., 4915 West 67th St.'-Chicago, III. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Sever·Hall Inc., 463 Brewster Ave., Redwood City, Calif. 
Singer·General Precision Inc., 1150 McBride Ave., Liltle Falls, N. J. 
Solvere, Inc., 1440 W. Carson St., Torrance, Calif. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Cali!. 
Sperry Marine Sys. Div., Rte. 29 North & HydrauliC Rd., Charlottesville, Va. 
Sunbeam Electronics, Box 8364, Ft. LBuderdale, Fla. 
Sunshine Scientilic Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Sweo Assocs. Inc., 465 Convention Way, Redwood City, Calif. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 
United Control Corporation, Redmond, Wash. 
Vactric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Warner Electric Brake & Clutch Co., Beloit, Wise. 
Westamp, Inc., 1541 15th St., Santa Monica, Calif. 
Weston Hydraulics, 7500 Tyrone Ave., Van Nuys, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

CONTROLS. SMOKE & COMBUSTION 
SEE CONTROLS. COMBUSTION 

CONTROLS. SPECIFIC GRAVITY 
Automation Products Inc., 3030 Max Roy St., Houston, Tex. 
Bailey Meter Company, Wickliffe, Ohio 
Bristol Co., Box 1790, Waterbury, Conn. 
Foxboro, Foxboro, Mass. , 
General Nucleonics Diu., Tyco Labs., 115 S. Spring St., Claremont, Calif. 
Hallikainen Instrs., 750 National Ct., Richmond, Calif. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Kay·Ray, Inc., 740 E. Northwest Hwy., Palatine, III. 
Roy, Milton, Co., 5000 Park St., N., St. Petersburg, Fla. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 

CONTROLS. STEPPING MOTOR 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

p 2660,2661 
Bowmar Instrument Corp., SODO Bluffton Rd., Ft. Wayne, Ind.. p 1021 
Cedar Dlv., Control Data, 5806 W. 36th St., MinneapOlis, Mnnn. p 1726 
Clifton Div., Marple at Broadway, Clifton Kghts., Pa. 
Computer Inslr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Data Technology Inc., 65 Grove St., Watertown, Mas~ 
Datascan, Inc., 1111 Pauli san Ave., Clifton, N. I. 
Disc Inslrs., Inc., 2701 S. Halladay St., Santa Ana, Calif. 
GAP Instrument Corp., 11 Brooklyn Ave., Westbury, N. Y. 
Gaylor·Rives, 422 S. Pasadena Ave., Pasadena, Cal. 

p 1024 

General Electric Co., Elctm. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Harowe Servo Conts., Westtown Rd. W. Chester Pke., W. Chester, Pa. 

p 1741 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. p 1040 
IMC Magnetic Corp., Western Div., 6058 Walker Ave., MalWood, Calif. 

Icon Corp., 156 Sixth St., Cambridge, Mass ........ . 
Ledex Di,., Ledex Inc., 126 Webster St, Dayton, Ohio .. 
Mesa Co., Inc., 216·220 Mill St., Bristol, Pa. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N.Y. 
Servo Development Corp" 2 Willis Ct, HickSVille, N. Y. 
Sigma Instruments Inc., 110 Pearl St., Braintree, Mass. 
Superior Electric Co., 1000 Middle St., Bristol, Conn. 
Superior Mfg. & Instr. Corp., 36 .. 7 20th Ave., L I. C., N. Y. 
Theta Instrument Corp., Fairfield, N. I. 

p 1745 
p 1042 
p 2747 

p 989 

p 1770 

CONTROLS. TEMPERATURE 

Vernilron Corp., 59 Central AVI., Farmingdale, N. Y. 
Weston·Transicoil Components Dlv" Worcester, Pa ••.•....•.. 
Zenrad Controls Co., 1575 U.S., Santa Barbara, Calif. ..... . 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Boston Digital Corp., 21 Main St., Ashland, Mass. 
Bowmar Canada Ltd., Rideau River Rd., Ottawa, Ontario, Can. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Computer Devices, 11925 Burke St., Santa Fe Springs, Calif. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Digital Products, 335 W. Seventh St., San Pedro, Calif. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Furnas Eleclric Co., 1197 McKee St., Batavia, III. 

p 2686 
p 2678 
p 1056 

General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., Louisville, Ky. 
Gerber Scientific Instrument Co" Box 305, Hartford, Conn. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
HaneIWell, Apparatus ';0Ilt. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Jones Motrola Corp., 431 fairfield Ave., Stamford, Conn. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Kinetics Corp. of California, 410 S. Cedros Ave., Solana Beach, Calif. 
Kollsman Motor Corp., Mill 51., Dublin, Pa. 
Millitest Corp., 88 Madison Ave., Hempstead, N. Y. 
Motorola, Inc., Control Sys. Div., 3102 North 561h St., Phoenix, Ariz. 
Molorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. I. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Summit Engrg. Corp., Box 115, Bozeman, Mont. 
Sunbeam Electronics, Box 8364, Ft. LBuderdale, Fla. 
T & T Controls Co., Inc., Box 171, Media, Pa. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Texas Instrumenls, Inc., 34 forest St., Attleboro, Mass. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Warner Electric Brake & Clutch Co., Beloit Wisc. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Whillaker Corp., Ind. Prod. Div., 12838 Salicoy St., N. Hollywood, Cal. 

CONTROLS. TEMPERATURE-ALSO SEE 
MONITORS. TEMPERATURE 

AUC Products, 6405 Cambridge St, Minneapolis, Minn. 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio 

p 1322,1323 
Airp" Electronics, Inc., Seminole Div., Box 8488, Ft. Lauderdale, Fla. 
American Instr. C~., Inc., 8030 Georgia Ave., Silver Spring, Md. p 1243 
Andersen laboralories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

p 1137 
Beede Eleclrlcal Inslr. Co., Inc., S. Main St., Penacook, N. H. 
Blue M Engrg. Co., 138th & Chatham St., Blue Island, III. 
Bulov. Watch Co., Inc., Eletrn. Div., Freq. Conlrol Products, 

61-20 Woodside Ave., Woodside, N. Y. .................. p 1079 
Cal·R, Inc., Thermonetics Div., 1601 Olympic Blvd., Santa Monica, Calif. 

Colburn Instrs., Inc., 354 Coral Circle, EI Segund~ Calif. . ... 
Columbus Elec. Mfg. Co., 621 N. Hamilton Rd., Columbus, Ohio 
Cantrol Data Corp., Magnetic Products Oper., 775 Colorado Ave. S., 

p 2799 
p 1247 

Minneapolis, Minn. p 1023 
Cox & Company, Inc., 215 Park Ave. S., New York, N. Y. ..•. p 2B12 
Data Device COijl., Dept 17, 100 Tech St, Hicksville, N. Y. 
Eleclronic Modules Corp., P.O. Box 141, Timonium, Md ...... . 
Electronic Research Co., 10000 W. 75th St, Overland Par~ Kans. 
Elgin ElectroniCS, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 

p 7BO 

ElmWOOd Sensors, Inc., 1653 Elmwood Ave., Cranston, R. I. .... p 2813 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New lersey RR Ave., Newar~ N. I. 
G·y Controls Inc., 101 Okner Pkwy., livingslon, N. I. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Guardian Cal~ornia, 5755 Camille Ave., Culver City, Calif. 
Harrel Inc., 16 Fitch 51., East Norwalk, Conn.... .. .. .. p 2816,2817 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
InstruLab, Inc., 1205 Lamar St., Dayton, Ohio . 
Inslrument Prods., 3M Co., 300 S. lewis Rd., Camarillo, Calif. 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y. 
International Rectifier, 233 Kansas St, EI Segundo, Calif. 
Kidde, Walter & Co., In~, 615 Main St, Belleville, N. I. 

p 1968 

landis & Gyr, Inc., 45 West 45th St, New York, N. Y. .... . p 2153 
Mclean Engineering Labs, 70 Washington Rd., Princeton Junction, N. I. 

Natel Elctn': Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
p 1253 

North Hills Eleclronics Inc., Alexander PI., Glen Cove, N. Y. p 1046 
Oven Industries Oiv., E. Simpson Rd., Mechanicsburg, Pa. . . . . p 1102 
Ovenaire Inc" 706 Forrest St., Charlottesville, Va. 
Pennsylvania Electronics Technology, Inc., 1391 Frey Rd., Pittsburgh, Pa. 

Plesse, Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. . ... 
Princeton Applied Research Corp., Box 565, Princeton, N. J. 
RFL Inds., Inc., Powerville Rd., Boonton, N. I. 

p 2825 
p 1048 

RFL Inds., Inc., Thermaeontrol Div., Powerville Rd., Boonlon, H.I. p 1473 
RO Assocs, Inc., 3705 Haven Ave., Menlo Park, Cal. 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Rustrak Instr. ,Div., Gulton Inds. Inc., Municipal Airport, Manchesler, N. H. 
Sigma Instruments Inc., 170 Pearl St, Brainlree, Mass. 
Sigma Inlernational Instrs., 88 Marsh Hill Rd., Orange, Conn. 
Simpson Eleclric Co., 5200 W. Kinzie St, Chicago, III. 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Superior Electric Co., laOO Middle St., Bristol,Conn. 

p 1485 

Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. p 1052 
Tempo Inslr. Inc., E. Bethpage Rd., Plainview, N. Y. ... p 1053 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 
Torwico Eleclronics, Inc., Rte. 10, Lakewood, N. J. 
Virtis Co., Inc., Rte. 208, Gardiner, N. Y. .. p 1520 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio 

eem/1969 89 



CONTROLS, TEMPEIlATURE (C'!nt 'd) 

,Wilier Electric eor,., 108 Wailea lid;, ~, PI. 
A & M Instrument, Jnc., Community Dr., Greil! Neck,~, V; 
Acromag, Inc. 30765 WIXom, ~d.,Wixom,Mich. ' 
Addison Elettric Co., Inc., 111llBnstoi Rd., Mountainside, N. I" 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Allen-Bradley co., 1201 South 2nd St, Milwaukee, Wise. 
Alnor Instrument Co., 420 N. LaSalle St., Chicago, III. 
Alpha·Mo,narch Corp., 10044 Monroe, Dallas, Tex: ' 
Am"ican Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
U. S. Gauge, 74M Clymer Ave., Sellersville, Pa. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Andonian Assoes. Inc., 26 Thayer Rd" Waltham, Mass. 
Astro Dynamics, Inc., 2nd 'Ave., NorthweSt Industrial Park; Burlington, Mass. 
Atkins Technical,lnc., 100 Stengel & S. W. Archer Rd., GainesVille, Fla. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Te~ 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. " 
Bailey Meter Company, Wickliffe, Ohio 
Barber-Golman Co., Dept S, 12116 Rock St, Rockford, III. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St, Rockford, 'III. 
Beckman Instrs., Inc., Process Inslrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena; Calif. 
Bimel Bectrical Res. Co., Box 269, Morris, III. 
Blake Electronics Inc., Muskego, Wisc. 
Bristol Co., Box 1790, Waterbury, Conn. I 
Burling Instrument Company, 21 River Road, Chatham, New Jersey 
Caig Laboratorie~ Inc., 155 Sullivan La., Westbury, N. Y. 
Chatham Controls Corp., 33 River Rd., Chatham,' N. J. 
Clark Elctrns. Lab., 1365 E; Edinger Ave., Santa Ana, CaIH. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave" Chicago, III. 
Consolidated Controls Corp" 2338 Alaska Ave., EI Segundo, Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N: Y. 
Conjrol Data Corp., Mapense Prods. Oper., 775 Colorado Ave., S., 

Minneapolis, Minn. 
Controlomag Labs., 2~9 Susquehanna, Roslyn, Pa. 
Dales, F. Co., 180-85 E. Mill St, Akron, Ohio 
Davidson Bectronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Davis Electronics Corp., 4711 East 5th St, Austin, Texas 
Davco Engrg., Inc? Pier Lane W., Caldwell, N. J. 
Dynamic Controls Corp., 8 Nutmeg Rd.;,S. Windsor, Conn. 
Dynamic Precision tontrols Corp., 449 E. Main St, Hagerstown, Ind. 
Dytro Corp., 63 Tec St, Hicksville, N. Y. 
EG & G, Inc., Elctrn. Prods. DIv., 160 Brookline Ave., Boston, Mass. 
Ebert,Elctrns. Corp., 130 Jericho Tpke., Floral Park, N: Y. 
Edison, T. A. Industries, Instr. Div" 36 Lakeside Ave., W. Oranga, N. 1. 
Electro-Flex Hea~ Inc., Northwood Industrial Park, Bloomfield, Conn. 
Electro Technique$, 215 Via Del Noile, Oceanside, CaIH. 
Electrol Co., Inc., 771 Spring La., .York, Pa. 
Electron-Machlne Corp" BoxM; Umatilla, Fla. 
Electronic Control Co., Box S15O, Dresher, Pa. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Electronic Control Systems, Inc., P.O. Box 1232, Fairmont, W. Va, 
English Elec. Co., Ltd., Engl~h Elec. House Strand, London, W.C. 2, Eng. 
Fasco Inds., Inc., Augusta at North Union Sts., Rochester, N. Y. 
Fenwal, Inc., Main St., Ashland; Mass. 
Firing Circuits, Inc., Muller Ave., Norwalk, Conn. 
Fischai & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher Scientific Co, 711 Forbes Ave., Pittsburgh, Pa. 
Foxboro, Foxboro, Mass. 
Fuel Watchman Sales & Service, Inc., 2910 Park Ave., Bronx, N. Y. 
General Radio Company, 300 Baker Ave, W. Concord, Mass, 
Genisl:o Technology, Instr.'Dlv., 1533 26th St, Santa Monica/Calif. 
Glentek, Inc., 1557 7th St, Santa Monica, Cain; 
Guildline Instruments Ltd., Box 99, Smith Falls, Ont., Can. • 
H·B InstrumenfCo., American & Bristol SIs, Philadelphia, Pa. ' 
Halstrom Techll\cal Prod., Inc., 4616 Sante Fe St, San Diego, Cal. 
Hallikainen Irtslrs., 750 National Ct, Richmon!!, CaIH. 
Heat Technology Lab., Inc., 4308 Governor Dr., HuntsYille, Ala. 
Hexacon Electric Co., 161 W. Clay Ave., Roselle Park, N. J. 
Hi.shear Corp, 2600Skypark Dr., Torranca,Calif. 
Hoagland Instrumenl Co., 65 Chestnut St, P.O. Box 830, Red Bank, N. J. 
Honeywell, Apparatus Cant Div., 2701 Fourth Ave., S.,Minneapol~ Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
HoneyWell, Residant;,1 Div., 2701 Fourth AV,e., s., Minneapolis, Minn. 
Hughes Aircraft, Aarospace Gp., Centinela Ave. & Teale' St., Culver City, Cal. 
Hy-Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
ITT Residential & Industrial Control~ 801 Allen Ave., Glendale, Calif. 
InstrumenID~plays, Inc:,1a-36 Granite St., Haverhill, Mass. 
Instrumentation & Control Sys. InC., 129 W. Laure,Addison, HI; 
Integrated Devalopment& Mfg. Co,; SIO E. Washington, Chagrin Falls, Ohio 
Interlab, Inc., 109 WheelQr Ave., Pleasantville, N. Y. 
International Energy Conversion, Inc., 430 Kirby St, Garland, Tex. 
Intrel ciJrp., 5555 West 78th St., Minnaapolis, Minn. 
Ircon mc., 207 Lawrencewood Ctr.! Niles,·III. 
James Bectronil:! Inc., 4050 N,' Rockw$1I St., Chicago, III. 
Jersay Technical Consultants, Box,215, Morristown, N. 1. 
Lab·LlIie Instrs., Inc., lJIi.Line ~aza" Melrose Park, III. 
lewis Engineering Co:, 550 Spring St, Naugatuck, Conn. 
Link Group, Singer-!lenerel Precision, Inc., Binghamton, N. 'Y. 
Loyola Industries, Inc., 155 Arena St., EI Segundo, CaIH. 
Lult Instruments, Inc., Old Winter St, Lincoln, Mass. 
Lolron Electronics Co. Inc., 6th & Minor Sts., Emmaus, Pa. 
Mag-Gon Engineering Co., 85 R1chardson St, S.E;, St. Paul, Minn: 
Malaker Corp., W. Main St., High Bridge, N. 1. '. 
Melabs, 3300 Hillview Ave., Palo AIfo, Calif. 
Mennen-Greatbatch E1ctrns. Inc., 10123 Main St., Clarence, Ky.' . 
Mercoid Corp., The, 4201 Belmorit Ave., Chicago, III. ' " 
ModIIlar Circuits Inc., 4420 Transmission Rd., Phoagix, Ar~;', ': 
Metorola, Inc., Control Sys. 'OiV., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, 1'hoenix; Ariz. 
Nenmac Corp., 9 Mayhew Rd:, F/ainingham, Mass. ' .. 
NOrba,troI Electronics Corp';Norbatrol AYe. at CarsonSt, Murrysville, Pa. 
Norwalk Thermostat Co., 100'N; West St., Norwalk,Ohlo' 'c 

Nuclear,Research Corp., Street Rd. & 2nd St Pike, Southampton, Pa. 
Oal Assocs., Inc." 155 Sullivan La.; Westbury, t{ y. 

) 
PMF Electronics, Inc., 124 E. Third St., Day tan, Ohio 
Pacific Bectrl> DynamicS, Inc"l422O Sunsat Hwy.,'Believue, W .. h, 
Pall Trinity Micra Corp., Rle. 281, Cortland, N. Y. 
Phoenix Materials Corp., Box 39, Forbes Road,Pa. 

, Power ,ContrOl Corp" Box 1)432, Pittsburgh, PO. 
Precision ElectroniCS, Inc., 1 Di. Tomas Ct., Amityville, N. y, 
Precision Scientific Co., om w. Cortland St., Chicago, III. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Prince Inslrs. Inc., Indl. Pk., $ouihaillpton, Pa. 
Procadyne Corp., 221 Somersel S~, New Brunswick, N. J: 
Projects Unlimited, Inc., 1926 E, Siebenthaler Ave., Dayton, Ohio 
i'yco, Inc., 604 E. Lincoln Hwy" Penndel, Pa. ' 
i'yromater Instr. Inc., 23 Industrial Pkwy., Northvale, N. 1. 
Ouindar Electronics Inc" 60 Fadem Rd., Springfield, N, J. 
Ril Elclrns., Inc., Street Rd. at 2nd St.' Pike, Southampton, Pa. 
Relco Products, Inc., 5594 E. Jefferson Ave.,Denver, Colo. 
Research, Inc., Box 61'4, Minneapolis; Minn. ' 
Robertshaw Controls Co., Senta Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Robicon COIll.; Plum Industrial 'Park, Pittsburgh, Pa. 
Rosemount Engineering Co., 4900 West 78th St, Minnaapolis, Minn. 
Saturn Electronics Corp" 3111 Benton St, Garland, Tex. 
Scaico Div., 211 Warren St., W. Pittston, Pa. 
Square DCa., 205 S. Northwest Hwy., Park Ridge, III. 
StJornetics CQ., Box 9308, N. Hollywood, Calif. 
Stemco Controls/Div., Essax Wire Corp., P.O. Annex 1007, Mansfield, Ohio 
Sunbaam Electronics, Box 8364, Ft Lauderdale, Fla. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., PhHadeJphia, Pa. 
T & T Controls Co., Inc., Box 171, Media, Pa. , 
Taylor Instr. Process Control Div., 95.Ames St., Rochester,N. Y. 
Technology/Versatronics, Inc., 506 S. High St., Yellow Springs, Ohio
Tempil Corp., 132 West 22nd St" New York, N. V. 
Telntech, 2208 S. Wright, Santa Ana, Cam .. 

, Texas Instruments, Inc., 34 Forest St" Attleboro, Mass. 
Thermal Systems, Inc" 13920 S. Broadway, Los Angeles, Calif. 
Therm·O-Disc, Inc., Box 1538, Mansfiald, Ohio 
Thermo Electric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 

. Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Theta Ind~, Inc., Box 392, Great Neck, N. Y. 
Tia Electric Co" 17J1.M Alexander St, Princeton, N. 1. 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. J. 
Trans-50nics, Inc., Box 326, Lexington, Mass. ' 
Triac Bctrn. Sys., Inc., 330 Glenwood Ave" Bloomfield, N. 1. 
Tylan Corp., 4203 Spencer St., Torrance, ealif. 
United Control Corporation, 'Redmond, Wash. ' 
United Electric Controls Co" 8SA School St;, wa'iellown, Mass. 
Varia~ Assocs" Vacuum Div., 6H Hansen W!,!, Plilo Alto, Calif. 
Victory Engineering Corp., 128 YictoryRd., Springfield, N, 1. 
Voltex Co., Inc" 115 Marine St., Farmingdale, N., Y. 
Vulcan Electric Co., 88 Holten St., Danvers, Mass. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Westinghouse Electric IntL Co., 200 Park Ave., New York, N. Y. 
Wiegand, E. L., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 
Yellow Sprin~ Instr. Co., Inc., P.O, Box..279, Yellow Stlrings, Ohio 

CONTROLS, THYRATRON GRID 
Del Electronici'Carp, 250 E. Sandford Blvd. Ml Vernon, N. Y. 
Sprague Electric Co. 4111 Marshall St, N. Adams, Mass. ' 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Firing Circuits, Inc., Muller Ave.; Norwalk, Conn, 
'Post Electronic Prods., 12 Lothrop St, Beve»y, Mass. 
Robotron Corp" 21300 West 8 Mile Rd" Box 4782, DetrOit, Mich. 
Jaylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Walters, W. A., Inc" 7713 South Western Ave., Chicago, III. 
Weltronic Co., 19500 W. Eight Mile Rd.; Southfield, Mich. 

CONTROLS. TIMING-SEE TIMERS 

CONTROLS, TORQUE.ELECTRONIC , 
Airpax Electronics, Inc., Seminole DiY., Box 8418, Ft. Lauderdale, Fla. 
Data Device Corp., Dept. 17, 100 Tech St., NicksVllle, N. Y. 
Seneral Tillll Corp, Rte. 8, Torrington, Cenri. 
Mqtrollnc., 240 Senaca St, Bulblo, N. Y. "'., ...... , .. ,. p 1749 
Sigma Instruments Inc., 170 PIIlI St, Bralntlle, Mass. 
Allis, Louis Co., Div.litton Inds.,427 E. Stewart St., Milwaukee, Wisc. 

, Bergen Labs., Inc., 60 Spruce St, Paterson, N. 1. 
Bodine, Bectric Co., 2500 W. Bradley PI" Chicago, III. 
Bogue Bectric MIg. Co., 52 Iowa St., Paterson, N. J. 
Bytrex, Inc., 223 Crescent St., Waltham, Mass. 
C·E ElectroniCs, 363 W. Glenside Ave., Glenside, Pa. 
Day/ronic Corp., 2875 Culver Ave., Kettering, Ohio 
Dynamic Precision Controls Corp., 449 E. Main St, Hagerstown, Ind. 
Electro·Devices, Inc" 4-6 Godwin Ave., Paterson, N. J. ' 
Electrol Co., Inc., 771 Spring La., York, Pa. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Hobbs Mfg. Co" 666 Lincoln St., Worcester, MasS. 
Honeywell, Apparatus Cant Div., 2701 Fourth Ave., S.; MinneapOI~, Minn. 
Integrated Development & Mfg. Co., ,510 E. Washington, Chagrin Falls, Ohio 
Knapton Assocs., II Mulbarry St, Nashua, N. H. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lutron Electronics Co. Inc., 6tb ,& Minor Sts;, Emmaus, Pa. 
McFadden Electronics Co., 8953 S. Atlantic Blvd., Soutb Gate, Calif. 
McNab, Inc., 165 Spring St, New York, N. Y. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
PMF Electronics, Inc.; 124 E. Third St, Dayton, ,Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn; 
Pli.,wer Control Corp., Box 11432, Pittsburgh, Pa. , 
Powar Instruments Inc., 7352 N~. Lawndale Ave., Skokie, III; 
Robicon Corp., Plum Industrial Park, Pittsburgh,Pa. 

I Swao Assocs. Inc., 465 Convention W!,!, Redwood City, CaIH. 
Technology Instr. Corp., 850 Lawrence, Dr., Newbury Pk., Calif .. 
Yfelco Inds. Inc., 9027 Shell Ave:, Cincinnati, Ohio 
West Coast Resch. Corp., Box 25061, Los'Ang~les; Calif. 

CONTROLS, VACUUM 
( • Clllumbus Elac. MIl. Co., 62I,N. HainJlion lid., Columbus, Ohl, 

FalrchUd Cantrols, 225 Park Ave., HlcksVlUe, N. Y. I 
, Virtis Ct., laC., Rte. 208, Sirdilit; tn. i., ... "c .. " " • i ". ' p '1520 

Allen·Jones ElectroniCS, 17171S., Western Ave" Gardena, Calif. ' 
Andonian Assocs. Inc" 26 Thayer, Rd., Waltham, ,Mass. 

Automatic Switch Co., 50-56 Hanover Rd" Florham Park, N.,J. 
Bailey Meter Company, Wickliffe, Ohio " , 
Barbar·Colman Co., Indllnsts Div., 1300 Rock St" Rockford, III. 
Beckman Instrs., Inc" Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bendix Corp" Vacuum Div., 1775 Mt. Read Blvd" Rochester, N. V. 
Bristol Co., Box 179D, Waterbury, Conn. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn., 
Cooka Vacuum Prods., Inc., 13· Mmitt St., S. Norwalk, Conn. 
Cutler·Hammer, Inc., 4201 N.27 St,Milwaukea, Wise. 
Datametrics, Inc., 87 Beaver St., Waltham, MasS. 
Decker Corp., 101 Monument Rd" Bala Cynwyd; Pa. 
Denton Vacuum, Inc., Cherry'Hilllndl.,Ctr., Cherry Hill, N. 1. 
Dietz, H. G., Co., Inc" 14·26 28th Ave., Long Island City, N. Y. ' 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grend Island"N. V. 
FOldloro, Foxboro, Mass. 
Fredericl<s Co" Philmont&' Anne, St., Huntingdon Valley, Pa. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St., 
, W. Lynn, Mass. 
Grenville·Phillips Co" Box 1290, Boulder, Colo. 
Hastinp·Raydist, Newcomb Ava., HamJiton, Va. 
High Vacuum Equip. Corp" 2 Churchill Rd., Hingham; Mass. 
Honeywell, Inc., Aerospaca & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Cant Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Honeywell, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., Vacuum Equip., 

2020 Oceanside Blvd., Ocaanside, Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Japan Vacuum Engrg. Co. Ltd., 1, I·Chome, Kyobashi, Chuo-Ku, Tokyo, Jap. 
Kentrox Inds., Inc., 8735 S.W. Canyon La., Portland, Ore. 
Kinney Vacuum Co., 3529 Washington St, Boston, Mass. 
Luft Instruments, Inc., Old Winter St, Lincoln, Mess. 
MKS Instruments, Inc., 45 Middlesex Tpke., Burlington, Mas~ 
Mercoid Corp., The, 4201 Belmont Ave., Chicago, III. 
'Precision Scientific, Co" 3737 W. Cortland St., Chicago, III. 
Sloan'lnstruments Corp., 535 E. Montecito St., Santa Barbara, Cal~. 
Sunbaam Vacuum Technology Corp., 49 Pollard St, N. Billerica, Mass. 
laylor Instr. Process Control Div., 95 Ames St, Rochester, N. Y. 
Ultek DIv., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
United Electric Controls Co., 8SA School St., Watertown, Mass. 
Vactronic Lab. Equip., Inc., 21 Monmouth Ct., E. Northport, N. Y. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St, Newton, Mass. 
Vacuum Industries, Inc" 34 Linden St, Somerville, Mass, 
Varian Assocs" 611 Hansen W!,!, Palo Alto, CaIH: 
Varian Assocs" Vacuum Div., 611 Hansan Way, Palo Alto, Calif. 
Veeco Instrs., Inc., Terminal,Dr" Plainview, N, Y. 

CC)NTROLS, 'VENT-ILATING 
Fairchild Controls, 225Park AYe, Hiebyille, N. Y. 
Teus lastrlllDents Incorporated, Componenle Snap, Box 5012, Dallas; Tex. 

'Automatic Switch Co., 50-56 Hanover'Rd., Florham Park, N. J. 
Dawe 'Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Dietz, H. G" Co" Inc., 14-26 28th Ave., Long Island City, N. Y. 
Foxbora, Foxboro, M~ss. 
Hartman Systems C;" Inc., 360 Wolf Rd., Huntington Sta,N. V. 
Honeywell, Apparatus Cant. Div., 2701 Fourth Ave., S,' Minneapolis, Minn. 
Honeywell, Residantial Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Integrated Development & Mfg. Co., 510 E. Washington, Chagrin Falls, Ohio 
Lutron Eiectranics Co. Inc., 6th & Minor Sts., Emmaus, Pa. 
Paragon Bec. Co., Inc., 1600 12th St, Two Rivers, Wisc. 
Taylor Instr. Procass Control Div., 95 Ames St, Roc~ester, N.J. / 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
WER Industrial Corp., 3036 Alt Blvd" Grand Island, N. Y. 
Waber Electronics, Inc.; 2000 N, Second St., Phi~delphla, Pa. 
Whittaker Corp., 9229 Sunset BI., Los Angeles" Calif. 

CONTROLS. VOLTAGE REGULATING-SEE 
REGULATORS & STABILIZERS, VOLTAGE 

CONTROLS, VOLUME & TONE-SEE 
POTENTIOMETERS " 

\ 

CONTROLS. WELDING 
Bel~ F. W., lac., 1358 Norton Ave., Columbus, Ohio ., ...•... ' p1345 
Eagle $1l1li1 DiY., E. W. BlIss Cu., 73& Federal St, Dmnport, IIWI' 
Ceneral Electric Co., Elctrn. Comp. Sales Oper.l River 114, Schenectady, N.Y. 
IcOll Carp., 156 Sixth St., cambrldge,lIass •. , " ... " .. ,,:. p 1042 
~slln Timer Cu.,Inc., oItItI Wesley Ave., WestluoH, COlIn." p 1050 
Sorens •• OperatiDD, Rlcurds AYe., Nerwalk, Conn. 
Applied Technology Corp., 73·03 Grend Ave.; Maspeth, N. Y. 
Automatic Switch Co.,50.56 Hanover Rd., Florham Park, N. 1. 
Clark Control Div., A. O. Smith CorP., 1146 E. 152 St., Cleveland, Ohio 
Electral Co., ,Inc., 771 Spring La., YOI~ Pa. ' 
Eutectic Corp., 40·40 l72nd St, Flushing, N. Y. 
Ewald Instruments Corp., Rte; 7·R, Kent, Conn. 
Federal Tool Engrg. Co" In~., 1384 Pompton Ave., Cedar Grove,N. 1. 
Flexi-Optics Labs., Inc., 117 Dover St., Somerville, Mass: 
Hughes Aircraft Co., Vacuum Tube Prods, Div . .IWelding Equip., 

2020 Ocaanslde Blvd., Ocaanside, Cain. 
Lincoln (!ectric Co., 22801 St. Clair Ave., Cleveland, Ohio 
Miller Electric Mfg. Co., 718 S. Bounds, Box 1087, Appleton, WISC. 
Precision Arc Co., Inc., 785 Woodend Rd., Stratford, Conn. 
Robicon Corp" Plum Industrial Park, Pittsburgh, Pa. 
Robotron Corp., 21300 West. 8 Mile Rd" Box 4782, Detroit, Mich. 
SclakJ Bros, Inc., 4915 West 67th St. Chicago, HI. 
Silver, G. H. & Assocs., Inc., Box 21, NewtonvUle, Mes~ , 
Slee International Inc., 8010 U. S. Hwy. 130, Pennsaukan, N.,1. 
Square DCa., 205 S. Northwest Hwy., Park Ridge, III. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., WarrenrOhio 
Unitek Corp., Weldmatic Div" 1~0S. Myrtle Ave., Monrovia,Calif. 
Walters, W. A., inc., 7713 South Western Ave:, Chicago, III. 

. Wells Bctrns., Inc., Equip. DiY., 1,701 S. Mairr St, S. Bend; Ind. , 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. ' 
Westinghousa Electric Corp;, I",Uquip.,Di~, Box 300; Sykesvil!e; Md. 
Westinghouse Electric InH. Co., 200 Park Ave., New York, N. Y. 

CONTROLS, WIRE .wOUND"'::sEE 
POTENTIOMnERS: RHEOSTATS 



CONVECTION COOLING PACKAGES. 
SEMICONDUCTOR-SEE TRANSISTOR & 
.DIODE HEAT DISSIPATOIS 

CONVERTERS. A·C TO D..c 
ABC Products, 6485 Clmbrldge St, Minneapolis, Mini. 
Abbott Tllnsislar Labs, Inc., 5280 W. lllIernn IIIYd., Las Anglles, Calif. 
AeIlSpaCI Alionics Inc., 1500 Ocean Ave. Behlmla, N. Y. 
Arnold Mqnetics Corp., 11284 Playa Ct, Culver CIly, Cal. .... p 1855 
AstrOSJsteml, Inc., 6 Nnada Dr., New Hrde Parle, N. Y. ....... p 763 
Auslron, Inc., 10214 N.lntellelional Hwy., Austin, Ttl. 
Avtel Corp., 1130 E. CyPIISS St, Covina, Calif. ............. P 1865 
Basllr Electric Co., Box 269, Highland, III •. 
Christie Electric Corp., 3404A W. 11 St, los Angeles, Calif. 
Contemporl" Electronics, 4838 West 35th St, Mlnllipolls, Minn. 
Canlrol TechnDlo., Co. lac., 41-16 29th St, L I. C., N. Y. 
Del Electronics Corp., 250 E. Sandford B~d., Mt Veroon, N. Y. 
DeRrol Inc., Wlssahickon AH., Narth Wales, PL 
Douglas MicrowaH Co., Railroad PI., MamllOneck, N. Y. ...... P 1658 
Dlllamic Instrullent Carp., Dept EEM, 115 E. Bethpage Ri, Plainview, N. Y. 
Elmnle Rlllireb AISIc. Inc., &1 Sand Parle Rd., Cedar Gr,ve, N. I. 
Eleclrlnle Resoerels, Inc., 4581 Calolldo BI.d., Los AlPles, Cal. P 1667 
Glnllll-EIectro MlChanlcal Carp., 181 Hertel Ave., Bllflalo, N. Y. p 1737 
GeaeraJ MagnltlCS Inc., 135 Blaamfield Ave., B1oemfield, N. I. p 1032 
H.lix Reseam ASSoCL, Inc., 8384 Hercules St., La Mela, Cllif. 
Honeywell Test Instruments 01 •• , Box 5221, Dennr, Colo. 
Instrullent Prods., 3M Co., 300 S. lewis Rd., Camarillo, Calif. 
Interelectronics Corp., 550 U.s. Rte. 303, Coalln, N. Y. 
Intelllltlmi Rectifier, 233 Kansas St, EI Sapnda, Calif. 
laile Resaareb Lab Inc., 211 W. 61st St., New Yorle, N. Y. 
KSS Elctrns., 2028 N. Lincaln Ave., Pasadena, Calif. 
Kepco Inc., 131-38 SanfenlA.e., Flushing, N. Y. 
Kikusui ElctrnL Corp., 3·1115, Sblnmaruka·Hlgashi, Kawasaki·City, 

Kalapwa-Praf., lapan 
Macal!, Inc., 4360 Bullan AH. New York, N. Y. •.... . . • • . . p 2042 
Natel Elctrn. Indasbiel, Inc., 7129 Gerlld Ave., Van Nurs, Calif. p 789 
Nautronlc Corp., Bax 625, St Louis, MD. 
Nippon Elec. New York Inc., 200 Park Ave., New YDrk, N. Y. 
Narth Electric CD., ElectlDnetics D~., 553 S. Market St. Gallan, Oblo 
Paerless Electrical Prods, 1515 S. Manchester A,a., Anaheim, Cal. 
Pescb.1 11SIr1., Inc., Cape Coral Ind. Parle, Box 847, Cape Coral, F1L 
Pblllrick/Nexus Res.arch, 17 Allied Dr. at Rte. 128, Dedham, Mast 
PhHco/Fanl Corp., C & fiogaSls. Philadelphia, Pa. 
Pioneer Magnetics Inc., 1745 Berkel., St, Saata Monica, Calif. p 2062 
Power srstemsinc., 4823 Del Rey Ave, Venice, Calif. . . .. . . • . p 2084 
Powertec Dlv., 81BB DeSote Ave., ChatswDrtl, Cain. .••.•.... p 2082 
RCA ElctrB. COlllpen.nts, 415 Saulll 51' St., Harrison, N. I. 
Singer CD., Instrumentation 01,., 915 PemblDlce SI., Bridgeport, Conn. 

p 1492,1494,1497 
Solid Stale Elctrn. CorP. 15321 Rayen St, SePllveda, Cal. .... p 2792 
Spar Electroolcs, 7969 Engineer Rd., San Diego, Cain. ....... p 2111 
Technipower, Inc., Benrus Center, Ridpfield, Conn. .. . . . . . . p 2112 
Todd Pradl:Corp., 28 Laurel St, Hicksville, N. Y. ....... .. p 2114 
Transmaflletics In~, 134-25 Northern B~. Flashing, N. Y. p 1054,2677 
Unlolu·Dickie Corp. 3000 Whftner Ave., Hamden, Conn. 
ValD In~, 1600 Dallas Norlll Pkwy., PlaiD, TeL ....... p 2138,2139 
Wagner Electric Corp., Tung·SoI Di •• , &30 W. Mt Pleasant Ave., Livingston, N. I. 
Wanlass Electric CI., Industrial Prods. DiY., 1548 E. Edinger, Sanla Ana;Calff. 
Aerospace Avionies, Inc., 1500 Ocean Ave., Bobemia, N. Y. 
Allis, Louis Co., 6702 Industrial loop, Greendale, Wisc. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
B-W Manufacturers, Inc., 721 N. Webster St, Kokomo, Ind. 
Bayside Elctrns., Inc., 1598 Lindburgh, Stockton, Calif. 
Borg·Warner Controls, 3300 S. Halladay, Sanla Ana, Calif. 
Burns & Towne, Inc., 18-36 Granite st., Haverhill, Mass. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Components'Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Diamond Repeater Co., 55 Main St., Madison, N. I. 
Dynalog Corp.~ 4107 Norllleast 6th Ave., Ft. Lauderdale, Fla. 
Dynamic System ElectrOIlies Corp., Box 780, Tempe, Ariz. 
EDC (Electro Development Corp.I, Box 100, Lynnwood, Wash. 
EMP Electronics, ·Inc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Bectro·Pacific, Inc., 5782 Thornwood Dr., Golela, Calif. 
BectrOIlic Components Corp., 520 Interstate Rd., Addison, III. 
Bectronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
English Elec. CD., Ltd., English Elec. Housa Strand, London, W.C. 2, Eng. 
Exide Power srs. Div., Box 5723, Philadelphia, Pa. 
FoxhorD, Foxhoro, Mas~ 
Generallnstr.'Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Gladding·Keystone Corp., 119 River St., Oneonta, N. Y. 
Gulton Inds., Engrd. MagnetiCS Oiv., 13041 Cerise Ave., Hawthorne, Cal. 
Hallmark Standard Inc., 145 Ubrary Lane, Mamaronec~ N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hugiles Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
IB Instruments In~, 1016 Euclid Ave., Cleveland, Ohio f 

Inet·Power, 7ll W. Knox St., Gardena, Calif. 
Kato Engrg. Co., 1415 lsi Ave., Mankato, Minn. 
Lear Siegler, Inc., 4141 Eastern Ave., s.E., Grand Rapids, Mich. 
Linear Systems, Inc., Il<lx 1103, Watsonville, Calif. 
Loral ElctlA. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
North Bectric Co., 553 S. Market St, Galion, Ohio 
Nava Elec. Mfg. Co., 102. Rte. 46, Saddle Brook, N. J. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Philmore MIg. Co., Inc., 1JO.01 Jamaica Ave., Ricplnond HIli, N. Y. 
Power Control Corp., Box 11432, Pittsburgh, Pa. ' 
Powtr Convenion Prods. Inc., Forty Twa East 51., Cryslal Lake, III. 
Powercube Corp., 214 Calvary St, Waltham, Mass. 
RdF West 9371 Kramer Ave., Westminster, cain. 
Rho Engineering Co., 2234 Colby Ave., Las Angeles, Cal. ( 
Rubicon Corp., Plum Industr~1 Park, Pittsburgh, Pa. 
SKG Associates, Inc., 206 Eustis St., Boston, Mast 
Sel-Rex Corpolltion, 75 River Rd.! Nulley, N. J. 

Shigoto Industries, In~, 350 Fifth Ave., New York, N. Y. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Spectran Elctrns. Div., Box 878, Pompano Beach, Fla. 
Slarneties Co., Box 9308, N. Hollywood, Calif. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Welco Inds. Inc., 9021 Shell Ave., Cincinnati, Ohio 
Westinghouse Elec. Corp., Defense Prods .. Box 2218. PiUsburRh, Pa. 
Westingliouse Elec. Corp., Industrial Group, Box 868, PittsbiJrgh, Pa. 
Weston Instrs., Inc., Weston· Lexington Div., 11 Hartwell Ave., Lexington, Mass. 

CONVERTERS. ANALOG-T()'DIGITAL 
A 0 Data Splems, Inc., 830 Unden An., Rlchesler, H. Y. •... p 758 
Airflrte EI.clronlc. Co., Box 207, BarDnne, N. I. ............ p 1m 
American Instr. Co., Inc., 8030 GOIIgia AYe., SilYer Spring, Md. 
Anadex Instruments Inc., 7833 Haskell Ave., Van Nurs, CaIR. ... p 761 
Astrodata, Inc., 248 E. Pal.is Rd. Anaheim, Calif. .• . . . . . . . .. p 764 
Astrosrstems, Inc., 6 Nevada Dr. N.w RIde Park, N. Y. •••..•. p 762 
AulDllatien Developmenl Co., 9905 W. I"'"sen Blm, Culver City, Calif. 

p 2661 
Avl.n Inc., 58-15 Northern Blvd., Woadllde, N. Y. 
8eckmam Instr. Inc., HeUpat Div., 250G Harbor Bl.d., Fullerton, Calff. 

p t593 
Burr·Brawn Researe' Corp., Int'l. Airpert Ind. PII., TlCStn, AriL P 514 
Clllfarnia Insln. Carp., 3511 Midwar Dr., San DI.go, Calif. 
Cllifenia Instraments Carp., 3511 Midwa, Dr., San Diep, Calif. p 1359 
California srI. Collp., Inc., 9178 Independence, Chatswarth, Cal. p 766 
Clifton DiY., Marple al Bllailwa" Clifton Hglrts., PL ..• . . . . . P 2664 
Cohu Eleclronlcs Inc., Box 623, San Dlep, Calif. . 
Computer Labs., 1109 S. Chapman St, GreensbDlD, N. C. ... p 768,769 
Computer Prods., Inc., 2801 E. Oakland Parle IIIYd., Ft Lauderdlle, Fla. 
Conlrol Lolic, IIC., 3 Stralhmore Rd., Natick, Mass. • . . . . . . . p 771 
Coalrol Technoll., Co. Inc., 41·18 29th St, L I. C., N. Y. .•••. P 2663 
Corning Glass Work~ Electllnlc Products DIY., Corning, N. Y. 
Date DeYlce Corp., Dept 17, 100 Tech St, Hicksville, N. Y. .... P 776 
Dala TechnolDIJ Inc., 65 Gron 51., Waterlown, Mass. ....... p 1024 
Datascan, Inc., 1111 Paulilon Ave., Clifton, N. L . . ... p 772,773 
Dililal Eql •• Clrp., 146 Main St, Maynanl, Mass. 
DigHallostrs., Inc., 13735 Vlctarr BIni., Van Nu,~ Calif. ..... P 778 
Disc Instrs., Inc., 2701 S. Hallada, St, Santa Ana, Calif. 
Discon Corp., 1150 NerINest 10111 St, Fort Lauderdale, FIL 
DJIIamics Instrumentation, 583 Monterey Pass Rd., Monterey I'll. Cal. 

P 524 
E.JI Research Labaralories lae., Box 1289, Oakland, Calif. 
Bectroaic Assocs., Inc., 185 Monmouth Pkwy., Lang Branch, N. I. 
EI.ctranic Davelapmenl Corp., 423 W. Broadway, Il<lslan, Mass. 
Electrnnic Resources, Inc., 4581 Calmde B~., Las Ang.le .. CaL p 1667 
Falrchgd Controls, 225 Park Ave., Hicksville, N. Y. 
Fifth Dimension Inc., Box 483, Priacetan, N. L 
GAP Instrument Corp. 17 BlDoidm AYe., Westbl", N. Y. ..•.. p 2666 
Hickok Electrleal Instr. Co., 10514 UnPont Ave. Cleveland, Ohio 
Hln.,.11I Test Instruments DiY., Box 5227, Denver, Colo. .... p 1403 
Hapes Aircraft Ca., 50G Superior AH., Newplrl Beach, Calif. 
Hybrid srstems Corp., 95 Terrace Hall Ave., Burlington, Mass. .. p 528 
Industrial Conlllli Ce., Central AYe. al Plnelewn, Farmingdale, N. Y. 
Instrum.nl Prlds., 3M CD., 300 S. lewis Rd., Camanlla, Calif. 
latronlcs, Inc., 57 Chapel St, Newton, Mass •. :............. p 531 
Julie Research Lab Inc., 211 W. 61st St, New York, N. Y. • • . . p 2395 
Marstan Elclrns., 307 Washingtol St, Olllt .. N. I. 
Micro Instromenl Company, 12801 Crenshaw BIYd., Hawthorne, Calif. 

Neutronlc Corp., Box 625, St Loul~ Mo. 
Newport Labs., Inc., 630 E. Young St, Salla Ana, Cllif. 
Hippaa Elec. New Yorlc Inc., 200 Park AH., Naw Yorle, N. Y. 

p 1438 

Non-LiDear Systems, Inc., BII N, Del Mar, Cllif. ....•..•... p 1450 
North Aflantlc Industries Inc., 200 Terminal Dr., PIIJaylew, N. Y. 
North Hills Eleclronics Inc., Alexander PI., Glln Cm, N. Y. ..•. p 1046 
I!ytronics, Inc., Precisian Resistor Div., Industrial AH. Kutztown, PI. 

p 2411 
Philbrick/Nexus Research, 17 Allied Dr. at Ate. 128, Dedham, MaSt 

p 538 
PhllclfFerd Corp., C & Tioga Sis., Philldelph~, Pa. 
RFL Industries, Commullt:atians Div., Powlnill. Rd. Baonlon, N. I. 

p 2791 
Rnen Electronics, Inc., 101 W. Alailleda Ave., Burbank, Calif. 
IIaJIh.on Camputer, 2700 Seulll Falniaw St, Santa Ana, Cain. 

p 797,798 
Rasemount Plug~n Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 

v Sclll1lilic-Atllnta Inc., Box 13654, Atlanta, GL 
Scientific Dala Systems Inc., 701 S. Aviation BI., EI Sepnda, Cal. p 801 
Seno DerelaplDIot Corp., 2 WOlis Ct, Hicksville, N. Y. 
Sillpson Electric Co., 5200 W. Kinzie St, Chicap, m. 
. Solid Stale Elctrn. Corp., 15321 Rayln St, SIPllHda, Cal. .... p 2793 
Sprague Electric C~, 481 Manull St, N. Adams, Mas~ 
Slallarmetrlcs, 416 E. Cota St, Santa Barbara, Calif. .... p 2794,2795 
SUperior MIl- & Instr. Corp., 3&07 20th AYe., L I. C., N. Y. .... p. 2673 
Takeda Riknn Ind. Ca. Ltd., 1-32·1 Asabi-cho, Narima-ku, Tokye, lap. 
Teklrlnil, Inc., Box 500, Benerlon, 011. 
TII~fIIai Cerp. 250 CIDSSWIJS Park Dr., Waodburr, N. Y. 
Tesl Equipment Corp., Box 20215, Dalla~ Tex. 
Theta Instrlllent.Coip., Fairfield, N. I. ............... .... p 1512 
Tawson lJIIs lee. l40G Taylor AYe., Baltimoll, Md. •........ p 807 
Traasmagnltlcs IRe., 134-25 Norlliem BI,d., Flnhing, N. Y. . . . . . p 808 
Trco Instrullenl DIY., 16 Hicko" Dr., Wallham, Mast 
Ullroltx, Inc., 461 Harth 22nd St, Gralld Junctlan, Colo. 
Vernltron Clrp., 58 Central Ave., Farmingdale, H. Y. 
VIcIern.n Instr. DIY., 10101 Woodland Ave., Clmlaod, Obi. 
WeslDn·Tllftsleali Compinents DIY., Worcester, Pa. 
Acton Laboratories, Inc., 531 Main St, Acton, Mass. 
Adage, Inc., 1079 Commonwealth Ave., Boston, Mass. 
·Allis, louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Micro-Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
Analogic Co., 296 Newton St, Waltham, Mast 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. J. 
Astronautics Corp. of America, 907 S, First st., Milwaukee, Wisc. 
Austin Elctrn~, 450 W. First Ave., Rosell .. N. L 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 

CONVERTERS. ANALOG-TO-DIGITAL 

Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio' 
B & W Elctrn. Res. Labs, 10801 Royal Park, Dallas, Tex. 
Baldwin Elctrns" Inc., 1101 McAlmont St., Little Rock, Ark. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wrighl Ave., Richmond, Calif. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Bio-Medical Elctrns., Inc., 653 Lofstrand La., Rockville, Md. 
Bristol Co., Box 1790, Waterbury, Conn. 
Bunker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Canadian Resch. Inst, 85 Curlew Or., Don Mills, Ont, Can. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chuo Elctrn. Co., lid., 21 Motohongomlchi Hachioji·Shi, Tokyo, Jap. 
Cimron Div., 1152 Morena Blvd., San Diego, Calil. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Coleman Engrg. Co" Inc., 3121 W. Central Ave., Santa Ana, Calif. 
Collectron Corp., 304 East 45th St, New York, N. Y. 
Computer Conversions Corp., 6 Ounton Ct., E. Northport, N. Y. 
Conllc Corp., 330·Madison Ave., New York, N. Y. 
Corning Glass Works, Fluidic Prods. Oept, Corning, N. Y. 
Data·Control Systems, Inc., E. Liberty st., Danbury, Conn. 
Defense Elctms., Inc., Rockville, Md. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Oigiac Corp., Ames Ct, Plainview, N. Y. 
Digital Oata Systems, 18819 Bryant St., Northridge, Cal. 
D~ran Corp., Div. Clifton, 25 Adams St., Burlington, Mass. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 

~~~ ~i~~Cjjo~ J~~fr1:~e~!n, s~~er.' Mass. 
EPSCO, Inc., Oata Systems Oiv., 411 Providence Hwy., Westwood, Mass. 
Electronic Engrg. Co. of Calif., 1441 E. Chestnut Ave., Santa Ana, Calif. 
Electronic Engrg. Co .. of Calif.,-1601 E. Chestnut Ave., Santa Ana, Calif. 
Electronics Olv., lFE, 1605 Trapelo Rd., Walthpm, Mass. 
English Elec. Co., LId., English Elec. Housa Stllnd, London, W.C. 2, Eng. 
Fabri·Tek Instruments, Inc., 5225 Verona Rd., Madison. Wisc. 
Fairchild Semiconductor, 313 Fairchild Or., Mountain View, Calif. 
Fairchild Space & Defense Systems, 300 Robbins La., Syossel, N. Y. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
FoxbolD, Foxhoro, Mass. 
General DeviCes Inc., P.O. Box 253, Princeton, N. J. 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Geo Space Corp., 5803 Glenmont Or., Houston, Texas 
Gralex Inds., Inc., 28 Oi Tomas Ct., Copiague, N. Y. • 
Gulton tnds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
Gurley, W. & l. E., 514 Fulton St, Troy, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Howell Instruments, Inc., 3479 W. Vickery Blvd., Ft. Worth, Texas . 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hybridyne, Inc., 1950 Cotner Ave., W. Los Angeles, Calil. 
LR.A. Systems Inc., 332 Second Ave., Waltham, Mass. 
Information Instruments, Inc., 62 Enterprisa Dr., Ann Arbor, Mich. 
Instrumentation Technology Corp., 18811 Napa St, NorthridRe, Calif. 
ltek Corp., 10 Maguire Rd., lexington, Mass. 
Kell, George, LId., 48 Lesmill Rd., Don MiI~, Ont., Can. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Lancer Electronics Corp., 1416 W. Main St, Norristown, Pa. 
Lear Siegler, Inc., 4141 Eastern Ave., SE, Grand Rapids, Mich. 
LeCroy Res. srs. Corp., 126 Norlb Rte. 303, W. Nyack, N. Y. 
Lem Instr. Corp., 20 Sarah Dr., Farmingdale, N. Y. 
link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
litton Industries, Encoder Div., 20745 Nordhoff SI., Chatsworth, Calif. 
Litton Systems, Inc., Guidance & Control srs. OiY., 5500 Canoga Ave., 

Woodland Hills, Calif. 
Lockheed Aircraft Service Co., Ontario IntI. Airport, OntariO, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Milgu Elctrn. Corp., 1620 N.W. 36th Ave., Miami, Aa. 
Milletron, Inc., 540 Alpha Or., Pittsburgh, Pa. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Nana Fas~ Inc., 416 W. Erie, Chicago, iii. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., llasca, III. 
Naveor Inc., Valier Forge Ind. Pk., Norristown, Pa. 
Noble ElectlDnics, Inc., 5025 Seventh St, Carpinteria, Calif. 
Northern Precision Labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Nortbern'Scientific, Inc., 2551 W. Beltline, Middleton, Wisc. 
Nuclear Oata, Inc., 100 W. Golf Rd., Palatine, III. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Packard Instrumem Co., Inc., 2200 Warrenville Rd., Downers Grove, iii . 
Pastoriza Olv. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Power Control Corp., Box 11432, Piltsburgh, Pa. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
RC·95, Inc., 9 East381b St, New York, N. Y. 
Redcor Cor~., Box 1031, Canoga Park, Calif. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Roback Corp., Huntingdon Valley, Pa. 
Rohde & Schwarz Sales Co., ll! Lexington Ave., Passaic, N. J. 
Saturn Eleclronies Corp., 3ll! Benton SI., Garland, Tex. 
Scientific Measurements, Inc., 9101 N, Kenton, Skokie, iii. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Signal Analysis Inds. Corp., 12 Oi Tomas Ct., Copiague, N. Y. 
Singer·Geberal Precision Inc., 1150 McBride Ave:, little Falls, N. J. 
Singer·General Precision, Inc., 808 Western Ave., Glendale, Calif. 
Solid State Radiations, Inc., 2261 S. Carmel ina, Los Angeles, Calif. 
Sonex Inc., 20 East Herman St, Philadelphia, Pa. 
Summit Engrg. Corp., Box 115, Bozeman, Monl. 
Sylvania Electric Prod., Inc., Elctrlt Sys., 40 Sylvan Rd., Waltham, Mass. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
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Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Teledyne Telemetry Co., Box 341, Princeton, N. I. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
3M Co., 3M Center, st. Paul, Minn. 
Time Share Peripherals Corp., Box 361, Wilton, Conn. 
Time Systems Corp., 265 Whisman Rd., Mountain View, Calif. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Transvac Electronics, 270 Newtown,Rd., Plainview, N. Y. 
Transystems Elctm. Co., 2200 Central Rd., Fort lee, N. I. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Wayne·George Co., Christina St., Newton, Mass. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 
Wintriss Controls, 20 Vandam St., New York, N. Y. 
Wyle labs., 128 Maryland St., EI Segundo, Calif. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

CONVERTERS. ANALOG· TO·PULSE 
Anadex Instruments Inc., 7833 Haskell Ave., Van Nuys, Calif. . p 761 
Aritech Corp., 130 lincoln St., Brighton, Mass. 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. . p 762 
Avien Inc., 58·15 Northern Blvd., Woodside, N. Y. 
Control Technology Co, Inc., 41·16 29th SI., L 1. C., N. Y •• 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. 
Hybrid Systems Corp" 95 Terrace Hall Ave., Burlington, Mass. p 528 
Intronics, Inc., 57 Chapel St., Newton, Mass. p 531 
Heutronic Corp., Box 625, st. Louis, Mo. 
Nippon E1ec, New York Inc., 200 Park Ave., New York, N. Y. • 
North Atlantic Industries Inc., 200 Terminal Or" Plainview, N,/Y. 
Pioneer Magnetics Inc., 1745 ~erkeley SI., Santa Monica, Calif. 
Servo Development Corp., 2 Willis Ct" Hicknille, N. Y. 
Solid State Eletrn. Corp., 15321 Rayen SI., Sepulveda, Cal. .... p 2793 
Tele-$ignal Corp., 250 Crossways Park Or., Woodbury, N. Y. 
Theta Instrument Corp., Fairfield, N. J. 
American Micro·Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. J .. 
Bio·Medical Elctrns., Inc., 653 lofstrand la., Rockville, Md. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
Foxboro, Foxboro, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lear Siegler, Inc., 4141 Eastern Ave., S.£., Grand Rapips, Mich. 
loral Elctrn. Sys., 825 Bronx River Ave.,Bronx, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. I. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Teledyne Telemetry Co., Box 341, Princeton, N.l 

CONVERTERS. BINARY TO DECIMAL 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester, H. Y. ... . p 758 
Airflyte Eleetronics Co., Box 207, Bayonne, N. J. 
Astrosystems, Inc., 6 Nevada Dr., New Hyde}ark, N. Y. .... p 762 
Burroughs Corp., Elctrn. Compo DiY., Box 1226, Plainfield, N. J. 

p 1181,1183 
California Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Cohu Electronics Inc., Box 623, San Diego, Calif. 
Control Logic, Inc., 3 Strathmore Rd., Natic~ Mass. . . . . . . . . p 771 
Corning Glass Works, Electronic Products Div., Corning, N. Y. 
Data Technology Inc., 65 Grove St., Watertown, Mass. . . . P 1024 
Datascan, Inc., 1111 Paulison Ave., Clifton, N. J. . p 772,773 
Digital Equip. Corp., 146 Main SI., Maynard, Mass. 
Digitran Ca., 855 S. Arroyo Pkwy., Pasadena, Calif. ..... p 2713,2714 
Discon Corp., 1150 Northwest 70th St, Fort Lauderdale; Fla. 
Eleetronic Development Carp., 423 W. Broadway, Boston, Mass. 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. .. . . . . . p 7BO 
Electronic Resources, Inc., 4561 Colorado Blvd., los Angeles, Cal. 
Ferwalt, W, H. Inc., Webb Rd., Lapwai, Idaho 
Geo Space Systems, Inc., 6301 49th St. N., St. Petersburg, fla. 
Industrial ElectroniC Engineers Inc., 7720 Lemona Ave., Van Huys, Cain. 

p 1190 
Info·Lite, Cartelli Technology Inc., 45·12 108th St., Cornoa, N. Y. 
Instrument Prods., 3M Co., 300 S. Lewis Rd., Camarillo, Calif. 
Inter·Market Inc., 312 Waukegan Rd., Glenview, III. p 1194 
Intronics, Inc., 57 Chapel St., Newton, Mass. . p 531 
logiC Science, Inc., Box 10096, San Diego, Calif. 
Metric Systems Corp., .736 H. Beal St., Fort Walton Beach, Fla. p 786,787 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Nytronics, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa. 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 

. Pinlites Inc" 1275 Bloomfield Ave., Fairfield, N. J, .......... P 1802 
Raytheon Computer, 2700 South Fairview St., Santa Ana, Calif. p 797,798 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Sagundo, Cal. p 801 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Theta Instrument Corp., Fairfield, N. J. 
Transistor Electronics Corp., Box 6191, Minneapolis, Minn. p 804 
Tyeo Instrument Div., 16 Hickory Dr., Waltham, Mass. 
Ultronix, Inc., 461 North 22nd St, Grand Junction, Colo. 
Veedor·Root Inc., 70 Sargeant St, Hartford, Conn. 
Vernitron Corp., 59 Central Ave., Farmingllale, N. Y. 
Vicloreen Instr. DiY.; 10101 Woodland Ave., Cleveland, Ohio 
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Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Analogic Co.:296 Newton St, Waltham, Mass. 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. I. 
Automatic Control Electronics, Inc., Box 1198, San AntoniO, Tex. 
B & W ~ctrn. Res. labs, 10807 Royal Park, Dallas, Tex. 
Bendix Corp., Navigation & Control Div., Teterboro, N. I. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
CGS Units, Inc., 73 Saginaw Or., Rochester, N. Y. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Cali!. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Corning Glass Works, Fluidic Prods. Dept, Corning, N. Y. 
Data·Control Systems, Inc., E. liberty Sy, Danbury, Conn. 
Defense Elctms., Inc., Rockville, Md. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
Dytro Corp., 63 Tee St, HickSVille, N. Y. 
EMR Div., Box 223, Princeton, N. J. 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Santa Ana, Calif. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
English llec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng, 
fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Generallnslr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hybridyne, Inc., 1950 Cotner Ave., W. los Angeles, Calil. 
Information Instrumeritsr Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
Instrumentation Technology Corp., 18811 Napa Sf.. Northridge, Cali!. 
Intrex Systems Inc., 729. Centinela Ave., Inglewood, Calif. 
Keltron Corp., 225 Creseent St, Waltham, Mass. 
lem Instrument Corp" 20 Sarah Dr., Farmingdale, N. Y. 
lancer Electronics Corp., 1416 W. Main St, Norristown, Pa. 
lear Siegler, Inc., 4141 Eastern Ave., S.£., Grand Rapids, Mich. 
leCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
lehigh Valley fiectronics, Inc., Box 125, Fogelsville. Pa. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Measurement Technology Corp., 7124 Owensmouth Ave .. Canoga Park, Cal. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Navcor Inc., Valley. Forge Ind. Pk., Norristown, Pa. 
Norden Div., Untted Aircraft Corp., Helen St., Norwalk, Conn. 
RC·95, Inc., 9 East 38th St, New York, N. Y. 
Redcor Cor~., Box 1031, Canoga Park, Calif. 
Roback Corp., Huntingdon Valley, Pa. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Saturn Electronics Corp., 3111 Benton St, Garland, Tex. 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. I. 
Solid Controls, Inc., 6112 West 14th St., Minneapolis, Minn. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Techmetric Co., 2449 Harding Ave., Redwood City. Calif. 
Teledyne Telemetry Co., Box 341, Princeton, N.1. 
3M Co., 3M Center, St Paul, Minn. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Transvac ElectroniCS, 270 Newtown Rd., Plainview, N. Y. 
Vogue Instrument Corp., 31 Commercial St, Plainview, N. Y. 
Wyle labs., 128 Maryland 51., EI Segundo. Calif. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 

CONVERTERS. CARD·TO·TAPE 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester, N. Y. p 759 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Digitallnstrs., Inc., 13735 Victory Blvd., Van Nuys;Calif. 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. 
Logic Science, Inc., Box 10096, San Diego, Calif. 
Metric Systems Corp" 736 N. Beal St., Fort Wallon Beach, Fla. p 787 
Nippon EJec. New York Inc., 200 Park Ave., Hew York, N. Y. 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio 
Analogic Co., 296 Newton St, Waltham, Mass. 
B & W Elctrn,. Res. labs, 10807 Royal Park, Dallas, Tex, 
Demex, Inc., 2130 Jefferson, Kansas City, Mo. 
Digi·Data Corporation, 4315 Baltimore Ave., Bladensburg, Md. 
Digilal Data Systems, 18819 Bryanl St, Northridge, Cal. 
Fiseher & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Generallnstr., Systematics, 13040 S. Cerise Ave., Hawthorne, Cal. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Instrumentation Technology Corp., 18811 Napa St., Northridge, Calif. 
Kemper Engineering Co., 9337 Shoshone AYe., Northridge: Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Milgo Bctrn. Corp., 7620 NW. 36th Ave., Miami, Fla. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & ContrOl, Inc., Box 5409, Phoenix, Ariz. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Roback Corp., Huntingdon Valley, Pa. 
Solid Controls, Inc" 6112 West 14th St., Minneapolis, Minn. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass, 
Tally Corporation, 1310 Mercer St, Seattle, Wash. 
Zehntel, Inc., 1450·6th St., Berkeley, Calif. 

CONVERTERS. COUNTER. VERTICAL·TO· 
HORIZONTAL READOUT 

Discon Corp., 1150 Northwest 70th St., Fort Lauderdale, Fla. 
Integrated Circuit Elctrns., Inc. 237 Riverview Ave., Newton, Mass. 

PPM Inc., 7016 Euclid Ave., Cleveland, Ohio 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
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Hughes Aircraft, Aerospace Gp., Centinela Ave. ~ Teale St, CulYer City, Cal. 
Integrated Circuit Elclrn. Inc., Box 647, Waltham, Mass. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
RC·95, Inc., 9 Eas! 38th St, New York, N. Y. 
Solid Controls, Inc., 6112 West 14th St., Minneapolis, Minn. 
Zehn!el, Inc., 1450-6th St., Berkeley, Calif. 

CONVERTERS. CRT DISPLAY 
Aslrosystems, Inc., 8 Nevada Dr., New Hyde Park, N. Y. 
Digital Equip. Corp., 146· Main St., Maynard, Mass. 
Digital Inslrs" Inc., 13735 Victory Blvd., Van Nuys, Calif. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Venus Scientific Inc., 399 Smith St., Hicksville, N. Y. ..•....• p2142 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., Commercial Display 5ys., 

2020 Oceanside Blvd., Oceanside, Calif. 
lear Siegler, Inc., 4141 Easlern Ave., S.E., Grand Rapids, Mich. 
leCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Powercube Corp., <14 Calvary St., Waltham, Mass. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Time Share Peripherals Corp., Box 361, Wilton, Conn. 

CONVERTERS. D·C TO D·C 
ACOC Electronics Inc" 2979 North Ontario St., Burbank, Calif.. . p 1828 
ADC Products, 6405 Cambridge St., Minneapolis, Minn. 
AMP Incorporated, Box 3608; Harrisburg, Pa. 
AMP Inc., CapitrOll Div., 155 Park St., Elizabethtown, Pa. ...•. pl831 
Abbott Transislor Labs, Inc., 5200 W. Jefferson Blvd., los Angeles, Calif. 
Aerospace Avionics Inc., 1500 Ocean Ave., Bohemia, N. Y. 
Arnold Magnetics Corp., 11264 Playa Ct, Culver City, Cal. ..... p 1856 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. ....... P 1332 
AYlel Corp., 1130 E. Cyprass SI., Covina, Calif. p 1865 
Basler Electric·Co., Box 269, Highland, III. 
Bulova Watch Co., Inc., Elctms. Oiv., Servo Prods" 61·20 Woodside Ave., 

Woodside,N. Y. 
CML Inc., 350 leland Ave., Plainfield, N. J. 
CTS of Canada, Ltd., 60 Thomas St., Streetsville, Onl., Can. 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Contemporary Electronics, 4838 West 35th St., Minneapolis, Minn. 
Control Circuits, Inc., 66 Tuttle Rd., Middletown, Conn.. p 1899 
Control Technology Co. Inc., 41·16 29th St, L I. C., N. Y. 
Crestronics. 744 Rocky Loop, Crestline, Calif. ........ p 1903 
Dale Electronics, Sioux Div., Box 180, Yankton, S. D. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. P 1658 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. 
E·Tronics, 5901 Noble Ave., Van Nuys,~alif. 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn, 
Electronic Development Corp., 423 W. Broadway, Boston, Mass. 
Electronic Research Assoc. Inc., 67 Sand Park Rd., Cedar Grove, H. J. 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. p 1667 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erlt, Pa. 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Flite·Tronics Co., Inc., 3312 Burton Ave., Burbank, Calif. . ... .' P 1945 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N. Y. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. I. P 1034 
Glentronics Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calif. .. p 1960 
Helix Research Assocs., Inc., 8384 Hercules St, La Mesa, Calif. 
InsiruLab, Inc., 1205 Lamar St, Dayton, Ohio.. .. ........ P 1968 
Interelectronics Corp., 550 U.S. Rte. 303, Congers, N. Y. .... p 1965 
International Rectifier, 233 Kansas St, EI Segundo, ~alif. 
KGS Elctrns., 2029 N. Lincoln Ave., Pasadena, Calif. 
Mamr, Inc" 4360 Bullard Ave., New York, N. Y. ........... P 2042 
Magnetico Inc" 6 Richter Ct, E. Northport, N. Y. ............ P 2865 
Microtran Co., Inc., 145 E. Mineola Ave.,. Valley Stream, N. Y. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. I. 
Nippon EI.c. New York Inc., 200 Park Ave., New York, N. Y. 
North Electric Co., Electronetics DiY., 553 S. Market St, Galion, Ohio 
Peerless Eleetrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
Peschellnstrs., Inc., Cape Coral Ind. Park,Box 847, Cape Coral, Fla. 
Philbrick/Nexus Research, 17 Allied Or. at Rte. 128, Dedham, Mass. 
Philco/Ford Corp., C & Tioga Sis., Philadelphia, Pa. 
Pioneer Magnetics Inc., 1745 Berkeley St., Santa Monica, CaHf. P 2062 
Power Systems Inc" 4023 Del Rey Ave., Venice, Cain •..... , . . p 2084 
Pow.rtec Div., 9168 DeSoto Ave., Chatsworth, ClIlif. 
RFL Industries, Communications Div., Powerville Rd., Boonton, N. J, 
RCA Elctrn. Components, 415 South 5th St" Harrison, N. J. 
Spar Electronics, 7969 Engineer Rd., San Diego, Calif. ....... p 2111 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Toehnipower, Inc., Benrus Center, Ridgefield, Conn. ........ P 2112 
Todd Prods. Corp., 28 Laurel St, Hicksville, N. Y. 
Topaz Inc., 3802 Houston SI., San Diego, Cain. . ..... p 2ll8,2119 
Torwico Electrohic~ Inc" Rt •• 70, lakewood, N. I. 
TransiGrmer Electronics Co., Box 910, Boulder, Colo. 

p 2120,2121,2124,2125 
Trio Laboratories Inc., 80 DuPont St, Plainview, N. Y. 
Tyco Instrument Div., 16 Hickory Or., WaHham, Mass. 
Unitron, 1624 N. First St., Garland, Texas 
Var, Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Venus Scientific Inc., 399 Smith St., Hicksville, N. y, p 2142 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt Pleasant Ave., Livingston, N. J, 
Wanlass Electric Co., Industrial Prods. Dlv., 1540 E. Edinger, Santa Ana, Calif. 
Ward Leonard, 31 South St., Mount Vernon, N. Y. 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
ACR Elctrns. Corp., 160 5th Ave., New York, N. Y. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Aerospace Avionics, Inc., 1500 Ocean Ave., Bohemia, N. Y . 
Aimes Inds., Inc., Box 73, lockport, III. 
Allis·Chalmers, Box 512, Milwaukee, Wise. 
Allis, louis Co., Diy. litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Allis, louis Co., 6702 Induslrial loop, Greendale, Wisc. 
Alltronics of California, Inc., 841 Warrington Ave., Redwood City, Calif. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
American Machine & Foundry Co., 1025 N. Royal St, Alexandria, Va. 

~ Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. I. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Automatic Radio Infl., 2 Main SI., Melrose, Mass. 
Autrenics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
BF Electronics, 415 S. Nardo, Solana 8each, Calif. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Bayside Elctrns., Inc., 1598 Lindburgh, Stockton, Calif. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. 1. 
Borg·Warner Controls, 3300 S. Haliaday,Santa Ana, Calif. 



Bourns, Inc .. Box 1398, Romoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolilan PI., Pomona, Cain. 
Burns & Towne, Inc., 18-36 Granile St., HavllJ'hill, Mass. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Carter, J. C. Co., 671 Wesl l7Ih St., Cosla Mesa, Calif. 
Central Scientific Co., 2600 S. Koslner Ave., Chicago, III. 
Cenl1lry Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Components Corp., 106 Main St., Denville, N. 1. 
Computer Conversions Carp., 6 Dunlon ct., E. Northport, N. Y. 
Conic Corp., !I020 Balboa Ave., San Diego, Calif. 
Controlotron Corp., 3~ Central Ave., Farmingdale, N. Y. 
Cyberex Inc., 4399 Industrial Pkwy., Willoughby, Ohio 
Oatametrics, Inc., 87 Beaver st., Waltham, Mass. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EDC (Electro Development Corp.I, Box 100, lynnwood, Wash. 
EMP Electronics, Ine., Box 2346, Phoen~, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro Windings & Components, Inc., n~ Federal Ave., Kenilworth, N. 1. 
Electronic Specialty Co., Co~n. Div., 401 Watertown Rd., Thomaston, Conn. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Elide Power Sys. Div., Box ~723, Philadelphia, Pa. 
Fairlane Electronics, Inc., Box 335, long Valley, N. J. 
Farinon Electric, 93~ Washington St., San Carlos, Calif. 
Fisher-Akin Co., P.O. Box 69B, Manhattan Beach, Calif. 
Forbe. & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Forest Elee. Co., 1001 North 25th Ave., Melrose Park, 1If. 
Galaxy Electronics, 10 South 34th St., Council Bluffs, Iowa 
General Devices Inc., P.O. Box 253, Princeton, N. 1. 
General Instrument of Canada ltd., 151 Weber St., S. Waterloo, Ont., Can. 
Geo Space Corp., ~803 Glenmont Dr., Houston, Texas 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
G1adding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Glentek, Inc., 15~7 7th St., Santa Monica, Calif. 
Grafix, Inc., Bn 3296, Albuquerque, N. M. 
Great lakes Elec. Mfg. Co., 17 S. Desplaines St., Chicago, III. 
Gulton Ind~, Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
Gullon Inds., (ngrd. Magnetics Div., 13041 Cer~e Ave., Hawthorne, Cal. 
Hamilton E1ctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mas~ 
ITI Electronics Inc., 369 lexington Ave., Clifton, N. J. 
Ideal Electric & Mfg. Co., E. First & Dak Sts.~ Mansfield, Ohio 
Inductor Engrg., Inc., 117 Schley Ave., lewes:·lJel. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Invertronics, Box 342, Pine Brook, N. J .. 
Jones, Norman, Inc., Box 1, South Merrimac~ N. H. 
Kato Engrg. Co., 141~ 1st Ave., Mankato, Minn. 
labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
lancer Electronics Corp., 1416 W. Main St., Norrislown, Pa. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc.,4141 Eastern Ave., S.E., Grand Rapids, Mich. 
leland Airborne Products, Div. of AMF Co., Boll 128, Vandalia, Ohio 
linear Systems, Inc., Box 1103, Walsonville, Calif. 
link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Modular Devices, Inc., 1265 West 13~th St., Gardelie, Calif. 
Mutron Corp., 646 Sunlmer St., Brockton, Mass. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nova Elec. Mig. Co., 102 Rte. 46, Saddle Brook, N. J. 
Novatronics, Inc., Box 878, Pompano Beach, Fla. 
Nuclear Carp. of America, 2 Richwood PI., Denville, N. J. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Power Conversion Prods. Inc., Forty Two East St., Crystal lake, III. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RdF Wes~ 9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Rosemount Engineering Co., 4!100 West 78th St., Minneapolis, Minn. 
SBD System~ Ine., 9D Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eust~,St., Boston, Ma~ 
Scott Electronics labs., Box 8414, Universal City, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Sparton Corp., 2400 E. Gan.on St., Jackson, Mich. 
Spectran E1ctrns. Div., Box 878, Pompano Beach, Fla. 
Stanford Applied Engineering; 340 Martin Ave., Santa Clara, Calif. 
'Sternetics Co., Box 9308, N. Hollywood, Calif.. 
TOC Div., P.O. Box 365, Littleton, Mass. 
Tele.Jlynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Topaz Inc., 3802 Houston St., San Diego, Calif. 
Torwieo Electronics, Inc., RIa. 70, lakewood, N. 1. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Gartand, Tex. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Wabash Magnetics, Inc., 1375 Swan St, Huntington, Ind. 
Walden Elctrns. Corp., 223 Crescent St, Waltham, Mass. 
Warren Communications, Newtown Rd., littleto~ Mass. 
Weltronic Co., 19~ W. Eight Mile Rd., Southfield, Mich. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 

CONVERTERS~ D·C 10 FREQUENCY 
AMP Incorperaled, Bn _, Harrlslurr. Pa. 
ATtElectrtnics, Inc., 3l1li East '4th St., St. Pall, Minn. 
AbIIott Trinslslar Labs, Inl., 5200 W. JetlelSlll IIvd.,ln Anleln, CIIR. 
Aartspace AYilnlcs lAC. 15110 Ocean All., 'BOhlmla, N. Y. ...... Ii 1854 
American Aerospace Cant Inc., 129 Verdi St, Fmngdale, N. Y. p 1013 
American Tlma Prldacls, Bllna Watch Co., Inc., . 

61-20 Woodside Ave., Woodside, N.Y. 
Anadellnstrumeats Inc., 7833 Haskell An., Van Noys, Calif. ... i> 761 
ADalron, Inc .. 10214 N.lnterregional Hwy., Alstln, To. ....... P 1332 

Aatomatlon Development Co., 9905 W. Jefterson Blvd., Culllr City, Calif. 
AYlel Corp., 1130 E. Cypress St., Clvlne, CaiR ••..•.......•.. p 1865 
Buloll Watch Co., Inc., Elctrnl. Div., Servo Prods., &1·20 Woodside All., 

Woodside, N.' Y. 
CTS of Canada, Lid., 80 nOllas St., StreatSlille, Ont., Can. 
California Sys. Camp., lac., 9176 Independence, Chatswortb, Cal. 
Connor·Winfiel~ Corp. W'mfield, III. 
Control Circuits, Inc., 18 TutUa Rd., Middleton, Clnl. 
CIIIIroI Technllou Co. Inc., 41·1& 29111 St.. L I. C. H. y, 
Dale EJectrtnic., Sioul DIY. Box 180, Yalkton, S. D. 
Dal Elecir1lnlcl Corp., 250 E. Sandford Blyd., Mt Vareon, N. Y. p 1902 
DiJllal EIIulp. Corp., 148 Main St., Maman!, MasL 
IIynage Inc., 1331 Blue Hlns Ave., Blaamflel~, CaRl. 
Electronic Dlsign labs., Inc., Box 7837, PhRadelp~la, PI. 
E1ectronil Research Alsoc. Inl. &7 Sind Park Rd., Cldar Grove, N. I. 
Eigil Elecir1lnic~ Inc., 2035 W. 12tf1 St, Box 1318, Erie, Pa. 
Fairchild CantnJlS, 225 Park A~, Hicksville, N. Y. 
Fork Standard. Inc., 213 lIain St., Wisl Chicago, III. ........• p 1099 
Freed Trenllamlr Co., Inc., 1715 Welrfleld St., Breoll,n, N. Y. 
General Electric Ca., E1ctm. Comp. Sales Opar., 1 RiYer Rd. Schenectady, N. Y. 
Glentranics Inc., 748 E. Allsta, U.s. 1IwI. 16, GIIRdera, CaIR. 
Helix Research Alms., Inc., 8384 Herculn St, Ia Mnl, CaIR. 
HickOk Electricallnstr. Co., 10514 DuPlnt AYe., Cleveland, Dhit 
H,.rld Systems Corp., 95 Terrace Haft All., Burtlngton, Mass. .. p 528 
Interellclronles Corp., 550 D.S. Rta. 3D!, Conprs, N. Y. 
lIBS ElctrnL, 2029 N. Lincoln Ave., Pasldell, Cain. 
Macarr, IIC., 4360 Bullard Ave. New York, M. Y. . . . . • . . . . . . p 2042 
Malplr, Inc., Special Products Dept, 7776 ArUngton Blvd. Falls Church, Va. 
MlcretraR Ca., Inc., 145 E. Mlneala Ave., Valley Stream, N. Y. 
Newport labs., lac., &3D l YOlng St, Santa Ana, Calif. 
Mirth Electric Co., Electronetics DiY., 553 S. Market St., Galion, Ohio 
North Hills Electronics Inc., Alexanlr Pl., Glen Cne, N. Y. .... p 1046 
Peschellnstrs., Inc., Cape Carallnd. Park, Box 847, Capt Corel, FIe. 
Philbrick/Nexus Rtsaareh, 17 Allied Dr. at Rte. 128, Dedlam, MII$. 
Phlici/Ford Carp., C & Tioga Sts., Philadelphia, PI. 
Pioneer Mapetlcs Inc., 1745 Berkeley St., Santa Monica, CaIR. p 1466 
Power Systems Inc., 4023 Del Ray Ave., Vlnice, CaIR. 
Plwertee DiY., 9188 DeSoto Ave., Cjlatsworth, CaIR. 
Precision Timer Co., Ine., 400 Wesle, Ave., Westbrook, Cona. 
RFllndustrie .. Communicalins Div., PawervUle Rd., Booltan, N. 1 
Raven E1eclnnia, lie., 101 W. Alamella Ave., Burllank, Calif. .• p 1705 
Roir1ln, Inc., Hasbrouck Ia. Waedstack, N. Y. ... . p 1275 
Serve Denlapmelt Clrp., 2 Willis Ct., Hicksville, H. Y. 
Sillpson Electric Co .. 5200 W. Klazle St, Cllicago, III. 
Salid Stale E1ctm. Carp. 15321 Rayel St., ~epullld .. Cal. .... p 2793 
71ketla Rlken Ind. Co. Ltd., 1-32·1 Asahl-cho, Nerlma.JIu, Tokyo, Jlp. 
Tole.silnel Carp., 250 Crossways Park Dr., Wnedllury, N. Y. 
Torwico E1eclrlnlcs, Inc., Ate. 70. Lakewood, N. J. 
Tyca Instrument Div., 16 Hickory Dr., Waltham, Mass. 
Daitron, 1&24 M. First St.. Garland, TellS ....... .. p 2132,2135 
Varo Inc., 1600 DaUas Nerth PkwY., Ptan., TIL 
Yetter, A. R. Co., Box 143, Reersbur&. Pa. 
Weel ... El,elrlc Co.lndlstrial Prods. Diy., 15411 E. Edlneer, Santa AnI, Calif. 
Ward Laonanl, 31 SOIth St. Maunt Vernln, N. Y. 

, Aerospace Avionics, Inc., 1500 Ocean Ave., Bohemia, N. Y. 
Allis-Chalmers, Box 512, Milwaukee, Wisc. 
Allis, Louis Co., Div.lifton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Allis, Louis Co., 6702 Industrial loop, Greendale, Wise. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Analogic Co., 296 Newton St., Waftham, Mass. 
Applied Elctrns. Corp. of N. 1., Box 43, Mel1lchen, N. 1. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Atias Controls & Twinco, 10 Cheney St., Dorchester, Mas> 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
B & W Elclm. Res. labs, 10B07 Raysl Park, Dallas, Tex. 
Ballastr.n Corp., Executive Blvd., Fort Wayne, Ind. 
Beckman Instrs., Inc., Elctrn. Instrs: Div., 2200 Wright Ave., Richmond, Calif. 
Bogue Electric Mfg. Co., 52 Iowa St, Paterson, N. J. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Cambridge Scientific Ind. Inc., 527 Poplar St., Cambridge, Md. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Century Coil Corp., 1522 N. Ciybourn Ave., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St, Northvale, N. 1. 
Computer Conversions Corp., 6 Ounton Ct, E. Northport, N. Y. 
Data·Control Systems, Inc., E. liberty St, Danbury, Conn. 
Display Control, Div. luminator, Inc., Box 278, Plano,.Texas 
EDC (Electro Development Corp.I, Box 100, lynRWood, Wash. 
Ea~rn Dynamics, Inc., Box' 276, Bloomfield, Conn. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Elecir1lnic Contrcl Corp., 1~341 Dale, Detroit Mich. 
Electronic Specialty Co., Conn. Div., 401 Watertown R.d., Thomaston, Conn. 
Energy Dynamics Corp., 63 Main St, Ansonia, Conn. 
English £lee. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Elide' Power Sys. Div., Box 5723, Philadelphia, Pa. 
GiannlnWoltex, 12140 E. Rivera Rd., Whiftier, Calif. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Glentek, Inc., 1557 7th St, Santa Monica, Calif. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Great lakes E1ee. Mfg. Co., 17 S. Despiaines St, Chicag~ III 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett·Packard Co.; 150Hage Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
HugheS.Aircraft.Co., Ground Sys. Group. 1901 Malvern'St., Fullerton, Cal. 
Hybridyne, Inc., 1950 Cotner Ave., W. Los Angele~ Calif. 
Hyperion In~ Corp., 134 Coolidge Ave., Watertown, Mass. 
ITI Electronics Inc., 369 lexington Ave., Clifton, N. J. 
Ideal Electric & Mfg. CO.,E. FirSt & Oa.k .SIs., Mansfield, Ohio 
. Inductor Engrg., Inc.; 117 Schley Ave., lewes: Del. 
Kalo Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calit. 
Lear Siegler, Inc.,4141 Eastern Ave., s.E. .. Grand Rapids, Mich. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Linear Systems, Inc., Box 1103, Wats&nville, Calit. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Corp., 52D North 11th Ave., Beech Grove, Ind .. 
Micom, Inc., 855 Commercial St., Palo Alto, Cain. 
Microdot Magnetics, Inc., 5960 Bowcroft St, los Angeles, Cain. 

CONVERTERS. DIGITAL TO ANALOG 

Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Nation Wide E1ctrn. Sys., Inc., 570 Bloomingdale Rd., Itasea, III. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nova Elec. Mff Co., 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America, 2 Richwood Pl., Denville, N. 1. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Pacific Photometric Insfr •. , 3024 Ashby Ave., Berkeley, Calif. 
Riverbank labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
SBO Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Singer·General Precision Inc., 1150 McBride Ave., little Fans, N. J. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Spectral Dynamics Corp. of San Diego; P.O. Box 671, San Diego, Cain. 
TOC Div., P.O. Box 365, Littleton, Mass. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Torwico Electronics, Inc., Rle. 70, lakewood, N. J. 
Transystems Elctrn. Co., 2200 Central Rd., Fort Lee, N. J. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

CONVERTERS. DIGITAL TO ANALOG 
A 0 Dala SystaIlS, Inc., &3D Unden Ave. Rachestar; H. Y. ..•. p 758 
Anado Instruments I~c., ·7833 Haskell Ave., VIR NUIS, Calif. ... p 761 
Astredala, Inc. 240 l Palais Rd., Anlhalin, CIIR. .......... p 764 
Astrosystems, Inc., & Nevada Dr., New Hide Park, N. Y. .•••.•• p 763 
AIec,lnc., 1125lu.pkln St., HOISIOl, Tn. ............... p 1015 
Aotomatian Development Co., 9905 W. Jeftarson BI,d., Culver City, Cllif. 

P 2661 
Beckllanlastr. Inc. H.IIpDl DIY. 2500 Harber Blvd., Fullerton, Calif. 

p 1593 
Bulm Wlb:h Ct. Inc., Elctms. Div., Servo Prods., 61·20 WOldslde Ave. 

Woodside, N. Y. 
Barr-llrowa Resnrcb Corp., Inl'L Airport Ind. PII., Tucsoa, Ariz. 
California SyL CDIIIJI., Inc., 9176 Independence, Chatswort~, Cal. p 766 
Cliften Dlv., Maltlle at Broadway, Cliftoa Hghts. Pa. 
Compulel LabL, 1109 S. Chapman St., Greensboro, N. C. 
Computer Prods., Inc., 2801 l Dalland Park BlYd., Ft lauderdale, Fla. 
Coftllr·W1nfield CDrp., Wlnfield,lIl. .....•.•....•.......• p IOB7 
Centrollo&lc, IIC., 3 Slralbmare Rd., Matkk, MISL . . • • . . . • p 771 
CantnJl Technllou Ct. Inc. 41·16 29th St, L L C. N. Y. 
Dala Device COlp., Dept. 17, 100 Teck St., HIckSlill .. N. Y. .... p n6 
Data TechnDloD Inc. 65 Grm St., Watertown, II.... ..... . . p 1024 
Dalatrol, Inc. 1562 ReJllolds St., Santa Ala, CaIR. ••••..•••. p 774 
Digital Equip. Corp., 148 Main St., Maillard, Mass. 
Discon Corp., 1150 lIG~wHl 70th St.. Fort lauderdale, Fla. 
E·K hllarek LaberalOl1es 1Dc., BOl 12111, Dildalll, Calif. 
Electronic Assocs., Inc., 185 MonmlUth PkwY., long Brench, N. J. 
Electronic Development Corp., 423 W. Breadway, Blstan, Mass. 
Electrunlc RHOIrce., Inc., 4561 Colorado Blvd., LIS Anples, Cal. P 1667 
Fifth Dlillnsiol Ine. Box 483, Prlnceltin, N. 1 
GAP lastrl.ent Corp., 17 BrooldJII Ave. Westbury, N. Y. ..••. P 2666 
Geleral Resistance Inc., 5110 Huller AVI., Mt Verlon, N. Y. 
Gat Space Systams, Ine., 6301 49th St. N., St. Peterabvll. Fla. 
Honevwell Test Instromeols Di'., Bn 5227, Denlll. COlo.. ...• P 1403 
Hagioes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 
HJbrid S!SIems Corp., 95 Terrece HIli Ave., Bu~lngton, Mass. .. p 528 
Industrial Control Co. Ceidral All. al Plaelawa, Farmingdale, N. Y. 
Inlnnlc~lnc. 57 Chapel St.. Newlon, MaSs. 
Julie Research lab Inc., 211 W. &lst St, Hew Yerk, N. Y. • • • . P 2395 
Kepea lac., 131-38 Sanford Ave. Flvsbln&. N. Y. .•......... P 2002 
lIIlic Science, Inc., Box 10096, Sa. Oligo, Calif. 

=
Irch Electruics Clrp., 105 Cedar La., Englewood, N. J. 
arstan ElclnlS., 307 WlshlnJIIDn St., Orange, N. J. 
ippon Elec. New YDIlInc., 200 Park Ave., Mew Ylrk, N. Y. 

Narth Atiantle Industries Inc., 200 Terillillal Dr., Plainview, N. Y. P 790 
NHIII Hills Electrtnieslnc., Alexander PI. Glel em, N. Y. ••.. P 1046 
Nytronics,lnc., Electr .. " Instr. Corp., 183 Commercial St., Watertown, Clnn. 
Nytranles, Inc., Preclslun Reslstar DIY., Indlstrlal All., Kutztown, Pa. 

P 2411 
PUlbrick/lleJvs Research, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

PbllcD/Fard Corp., C & Tilll Sis., Philadelphia, Pa. 
Powertec DIY., 9168 DeSeto All., Cbatmrtlt, Calif. 
RFL Industries, Cammunlcatlans Dlv., Powerville Rd., BOIntln, N. J. 

p53B 

p 2791 
Reylbeon Compaler, Z700 Slutfl Falnlew St., Santa Ane, CIIif. p 797,798 
Scientific Dala S!SIems Inc., 781 S. AYlatlOI II., EI Saguado, Cal. p 801 
Servo Development Cerp" 2 Wills Ct, Hleksville, N. Y. 
Sillpsen Electric Co., 52DO W. lillZle St., Cblcap, 10. 
$inpr Co., Instrullentation DiV., 115 Pelllbrokt St, Bridgeport, COIn. 
Salid State E1ctrn. Gar ... 15321 layen St., Salllllll~., Cal. 
Sprape E1lctric Co., 481 Marsilall St.. N. AdaIIS, MaIL 
Superior Electric Ct., lID! Middle St., Bristo~ Clnn. 
Supe~or MfI. & Instr. Clrp., 3&-07 2IIth Ave., L I. C., N. Y. ..•. p 2673 
T.keda IIJken 1111, Co. lid., 1-32·1 Asabkha, Narl.Hu, Tokyo, Jlp. 
Tela.sIJII.II Cerp., 250 Crolswap Park Dr., Woodbury, H. y, 
Thata Instrament Carp., Falrtleld, N. J. ..................... p 1512 
Tawson Llbs Inc. 1400 Tailor Ave., Baltlmlre, MIl. • •.•.•.• : p 807 
Trenslilinetics Inc. 134025 Marthere Blvd. F1usblng, H. Y. . . . . . p 80B 
Dlir1Inill, Inc., 461 Nortb 22nd St., Grand JancOn, Cola. 
Varlan'Data Machiae., 2722 Micblsen Dr., Irvine, Canf. 
Vndor"DDlInc., 7G Sarpant St, HarUard, COlli • 
Yernftran Corp., 59 Central Ave:, Farmllgdale, N. Y. . . . . • . . • p 2686 
Westol·Trensleail COlllJlanents Di,., Worc,ster, PI. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Adage, Inc., 1079 Commonwealth Ave., Boston, Mass. 
American Micro-Systems, Inc., 3800 Homestead Rd;, Santa Clara, Cam. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Applied Elclrns. Corp. of N. 1., Box 43, Mel1lchen, N. J." 
Astronautics Corp. of America, 907.S. First St., Milwaukee, Wise. 
Austin Elclms., 4~ W. First Ave., Roselle, N. 1. 
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CONVERTERS, DIGITAL TO ANALOG (Cont'dl 

AVeo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
B & W Elctrn. Res. labs, 10807 Royal Park, Oalias, Tex. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright AVe., Richmond, Calif. 
Bendix Corp., Navigation & Control Div.,Teterboro, N. J. 
Brown Engrg. Co., Inc., Research Park, Auntsville, Ala. 
Canoga .Electronics Corp., 8966 Comanche,Chatsworth, Calif. 
Chua Elctrn. Co., ltd., 21 Motohongomachi Hachioji·Shi, Tokyo;Jap. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Components Corp., 106 Main St., Denville,N. J. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Data.control Systems, Inc., E. Liberty St., Danbury, Conn. 
Defense Eletrns., Inc., Rockville, Md. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Digiac Corp., Ames Ct, ~Iainview, N. y, 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Digital Products Corp., 4030 N.E. 6th Ave., Ft lauderdale, Fla. 
Ditran Corp., Div. Clifton, 25 Adams St., Burlington, Mass. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dynamic System Electronics Corp., Box 780, Tempe, .Ariz. 
Dytro Corp., 63 Tec St., Hicksville, N. Y. 
fMR Div., Box 223, Princeton, N. J. 
EPSCO, Inc., Data Systems. Div., 411 Providence Hwy., Westwood, Mass. 
Electronic Engrg. Co. of Calif., 1441 E. Chestnut Ave., Santa Ana, Calif. 
Electronic Engrg. Co. of Calif., 1601. E. Chestnut Ave., Santa Ana, Calff. 
Electronics Div., LFE, 1605 Trapelo Rd., Waltham, Mass. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
English Elec. Co;, ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset,. N. Y. 
Ferranti tid., HoUinwood, lancs., Eng. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Foxboro, Foxboro, Mass. 
General Devices Inc., P.O. Box 253, Princeton, N. 1. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., MinneapoliS, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hybridyne, Inc., 1950 Cotner Ave., W. Los Angeles, Calif. 
Information Displays, Inc., 333 N. Bedford Rd., Mt. Kisco, N. Y. 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
Instrumentation Technology Corp., 18811 Napa St., Northridge, Calif. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
Lear Siegler, Inc., Elctrn. Instr. Div., 714 N. Brookhurst St., Anaheim" Cal. 
link Group, Singer-General PreciSion, Inc., Binghamton, N. Y. 
Litton Systems, Inc., Guidance & Control Sys. Div., 5500 Canoga Ave., 

Woodland Hills, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Massey Dickinson Co., Inc., 9-11 Elm St., Saxonville, Mass. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago; III. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. 1. 
MicroneticsDiv., 7155 Mission Gorge Rd., San Diego, Calif. 
Milgo E/etrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Monsanto Co., Elctrn. Instrs., 620 Passaic Ave., W. Caldwell, N. J. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Noble ElectroniCS, Inc., 5025 Seventh St., Carpinteria, Calif. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Preston SCientffic, Inc., 805 ~ Cerritos Ave., Anaheim, Calif. 
QUjliidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
RC-95, Inc., 9 East 38th St., New York, N. Y. 
Redcor Cor~., Box 1031, Canoga Park, Calif. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Refleetone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Roback Corp., Huntingdon Valley, Pa. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. 1. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Scientiftc Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., liftle Falls, N.1. 
Singer-General Precision,Jnc., 808 Western Ave., Glendale, Calif. 
Solid State Radiations, Inc., 2261 S. Carmelina, los Angeles, Calff. 
Space Craft, Inc., 6620 S. Memorial Pkwy., Huntsville, Ala. 
Sylvania Electric Prod., Inc., flctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
TRW Electronics, 1100 Glendon Ave., los Angeles,Calif. 
Tele·Dynamics, 5000 Parkside AVe., Philadelphia, Pa. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Texas Instruments Inc., Industrial Prods. Di •. , Box 66027, Houston, Tex. 
3M CO.,3M Center, St. Paul, Minn. 
Time Share Peripherals CQrp., Box 361, Wilton, Conn. , 
Transystems Elctrn. Co.,2200 Central Rd., Fort lee, N. J. 
Weston Instrs. Div., Weston Instr. Inc., 614 FrelinghuysenAve., 

Newark, N. J. 
Wyle labs., 128 Maryland St, EI Segundo, Calif. 
Zehntel, Inc.,145Q.6th St, Berkeley, Calif. 
Zeltex Inc.,I000 Chalomar Rd., Concord, Calif. 

CONVERTERS; DIGITAL TO PAPER TAPE 
Atec, Inc., 1125 lumpkin St, Houston, Tex. .. . . . . . . . • . . . . p 1015 
CMC, 12970 Bradley Ave., San Fernando, Cain •.......... p 1352, 1353 
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Control logic, Inc., 3 Strathmore Rd;, Hatlck, Mass. 
Digital Equip. Corp., 146 Main St., MaYnard, Mass. 
Digitallnslrs., Inc., 13735 Yiclllry Bl.d., Van Huys, Cain. P 778 
Hippon Elec. New York Inc., 200 Park Ave., Hew York, H. Y. 
Connecticut Technical Corp:, 3000 Main St., Hartford, Conn. 
Dynamic System Electromcs Corp., Box 780, Tempe, Ariz. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
I.RA Systems Inc., 332 Second Ave., Waltham, Mass. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
leCroy Res. Sys. Corp., 126 North. Rte. 303, W. Nyack, N. Y. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Zehntel, Inc., 145IJ.6th St, Berkeley, Calif. 

CONVERTERS, .DIGITAL TO RESOLVER 
A D Data Systems, Inc., 830 linden Ave., Rochester, N. Y. 
Astrosystems, Inc., 6 Nevada Dr., Now Hyde Park, H. Y. .....•. P 763 
Atec, Inc., 1125 lumpkin St., Housllln, Tex. ..............•. P 1015 
Automation Development Co., 9B05 W. Jefferson BJyd., Cul.er City, Calil. 

P 2661 
Avlen Inc., 58·15 Northern Blvd, WOodsJde,H. Y. .......... P 1333 
Clifton Di •. , Marple at Broadway, Clifton Hglttt, Pa. 
Control Technology Co. Inc., 41·18 29th St, L I. C., N. Y. 
Data Device Corp., Dept 17, 100 Tech St,Hicksvllle, H. Y. ••.. P 2665 
GAP Instrument Carp., 17 Brookl,.. Ave., Westbury, H. Y. 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. .. p 528 
North Atlantic Industries Inc., 200 Terminal Dr., Plain.iew, H. Y. p 790 
Nytronics, Inc., Precision Resistor DiY., Industrial Ava., Kutztewn, Pa. 
Republic Corp., 9754 Deering Ave., Chatsworth,.Calil. 
Servo Corp. of America, 1t1 Hew South Rd" HickSVille, H. Y. 
Servo Development Corp., 2 WHlis Ct, Hicksville, N. Y. 
Singer Co., Instrumentation DiY., 915 Pembrolle St, Bridgeport, Conn. 

P 1496 
Theta Instrument Carp., Fairfield, N. J. 
Towson Labs Inc.; 1400 Taylor Ave., Baltimore, Md. ......... p 807 
Transmagnetics Inc., 134-25 Northern Blvd., flushing, N. Y. p 808,2675 
Vernitron Corp., 59 Central Ave., Farmingdale, H. Y. P 812 
Weston·Transicoil Components Di •. , Worcester, Pa. ...... P 2678 
Analogic Co., 296 Newton St., Waltham, Mass. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Ditran Corp., Di •. Clifton, 25 Adams St., Burlington, Mass. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., WestwOOd, Mass. 
Fairchild Space & Defense Systems, 300 Robbinsla., Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lancer Electronics Corp., 1416 W. Main St., Norristown,. Pa. 
lear Siegler, Inc., 4141 Eastern AYe., S.E., Grand Rapids, Mich. 
Litton Systems, Inc., Guidance & Control Sys. DiY., 5500 Canoga Ave;, 

Woodland Hills, Calif. . 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Measurement Technology Corp" 7124 Dwensmouth Ave., Canoga Park, Cal. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. 1. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. 1. 
Singer·General Precision, Inc., 808 Western Ave., Glendale, Calif. 
Tele,Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 

CONVERTERS, DIGITAL TO SYNCHRO 
Astrosystems, Inc., 6 Nevada Dr., Hew Hyde Park, H. Y •.... p 763,1329 
Automation Development Co., 9905 W. Jef/erson BJyd., Culver City, Calif. 

p.2661 
Avien Inc., 58·15 Horthern Blvd., Woodside, N. Y. . . . . . . . •. . p 1333 
Buloya Watch Co., Inc., Elctrns. Di •. , Servo Prods., 61·20 Woodside Ave., 

WoodSide, N. Y. 
Clifton 01 •. , Marple at Broadway, Clifton Hglttt, PI, .....••• P 2664 
Computer labS., 1109 S. Chapman St, Greensboro, H. C. ... p 768,769 
Control Technology Co. Inc., 41-16 29th St., L I. C., N. Y. ..... p 2663 
Data Device Carp., Dept 17, 100 Tech St, Hicksville, H. Y. P 776,2665 
Digital Equip. Corp., 146 Main St, Maynard, Mast 
Hybrid Systems Corp., 95 Terrace Hall A.e., BurlinRlon, Mass. .. P 528 
lorch·Adret Carp., 105 Cedar la., Englewood, N. 1. 
North Atlantic Industries Inc., 200 Terminal Dr., Plaln.iew, H. Y. p 790 
Republic Corp., 9754 Deering Ave.l , Chatsworth, Calif. ....... P 800 
Theta Instrument Corp., Fairflel!!, n .. 1 ........ ;... ...... ... P 1512 
Towson labs Inc., 1400 Taylor Ave., Baltimore, Md. ......... p 807 
Transmagnetlcs Inc., 134-25 Northern Blvd., flushing, H. Y. .... p 2675 
AOalogic Co., 296 Newlon St., Waltham, Mass. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Computer Conversions Corp., 6 Dunton Ct, E. Northport, N. Y. 
Ditran Corp., Div. Clifton, 25 Adams St., Burlington, Mass. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EPSCO, Inc., Data Systems Diy., 411 Providence Hwy., WestwOOd, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Milgo Eletrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
RC·95, Inc., 9 East 38th St" New York, N. Y. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Saturn Electronics Corp., 311l Benton St., Garland, Tex. 
Singer-General Precision Inc.; 1150 McBride Ave., little Falls, N. J. 

. CONVERTERS,' FACSIMILE 
Hippon Elec. Hew York Inc.,200 Park Ave., Naw York, N. y, 
Philco/Ford Corp., C & Tioga Sts.,Philadelphia, Pa. 
Tele-5ignal Corp., 250 Crossways Park Dr., WoQllbtJry, N. y, ... ;. p 757 
Frederick Elctrns. Corp., Hayward Rd., Frederick, Md. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Muirhead Instrs., Inc., lIOI Bristol Rd., Mountainside, N. J. 
Northern Radio eo., Inc., 143 West 22n" St., New York, N. Y. 

CONVERTERS, FREQUENCY, lOGARITHMIC 
Solid State Elelm. Carp., 15321 Rayen St, Sepulreda, Cal 
Unbol!z·Dickie Carp., 3000 WhHney Ave., Hamden, Conn. ..... p 1248 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Measureman! Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Optical Electronics Inc., Box 11l40, Tucson, Ariz. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Spectral Dynamics Corp. 01 San Diego, P.O. Box 671, San Diego, Calif. 
Visual Elctrns. Corp., 356 West 40th St., New york, N. Y. . 
Westinghouse Electric IntI. Co., 200 Park~ve.; New York, N. Y. 

CONVERTERS, FREQUENCY SHIFT KEYING 
American Time Products, 8ulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

P 5.25 
Solid State Elctm. Corp., 15321 Rayen St., Sepulveda, Cal. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. p 75.7 
Data·Control Systems, Inc., E. liberty St., Danbury, Conn. 
Bectrocom Inds., 1105N. Ironwood Dr., South Berd, Ind. 
Frederick Elctrns. Corp., Hayward Rd., Frederick, Md. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Northern Radio Co., Inc., 143 West 22nd St., New York, N. Y. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
Rixon Electronics, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Trepac Corp. of Amer., 30 W. Hamilton Ave;, Englewood, N. J. 
Welex Electronics, Box 986, Silver Spring, Md. 

CONVERTERS, FREQUENCY, TEST 
Aerospace Avianics In~, 1500 Ocean A.e., Bohemia, N. Y. 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Basler Electric Ca., Box 269, Highland, III. 
Behlman·lnvertron Div., 3511 Midway Or., San Diego, Calif. 
CMllnc., 350 leland Ave., Plainfield, N.I. ........•... P 1891,1892 
California lalirs. Corp., 3511 Midway Dr., San Diego, Calif. 
California Instruments Corp., Elin 01 •• , 3511 MIdway Dr., San Diego, Cal. 

P 1358 
Elgar Carp., 8159 Engineer Rd., San Diego, Calif. 

" Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., Falls Church, Va. 
Motorola Comm. & Elctrns., Inc., 4501 H. Augusta Blvd., Chicago, tn. 
Solid State Elctrn. Corp., 15321 Rayen St., Sepuireda, Cal: 
Wacline Inc, 35 S. St Clair St., Dayton, Ohio •. . . . ... . . . . . p 1528 
Aerospace Avionics, In~, 1500 Ocean Ave., Bohemia, N. Y. 
Data·Control Systems, Inc., E. liberty St., Danbury, Conn. 
Great lakes Elec. Mfg. Co., 17 S. Desplaines St., Chicago, III. 
Hewlett·Packard Co., 1501 Page Mill Rd.j Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. ~roup. 1901 Malvern St., fullerton, Cal: 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Varo General, Garland Bank Bldg., Garland, Tex. 

CONVERTERS, FREQUENCY TO DC 
AEllnc., P.O. Box 552, Lansdale, Pa. 
AMP Incorporated, Box 3008, Harrisburg, Pa. 
AMP lac., Capitron Div., 155 Park St., E"zabethtown, Pa. 
ATR Electronic~ Inc., 300 East 4th St., Sl Paul, Minn. 
Abbott Transistor labs, Inc., 5200 W. Jefferson 8Ivd., los Angeles, Cali!. 
Aerospace Avianlcs Inc., 1500 Ocean Ave., Bohemia, N. Y. 
Airpax Electronics, Inc., Seminole Di •• , Box 848B, Ft. lauderdale, Fla. 

P 1321 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Anadex Instruments Inc., 7633 Haskell Ave., Van Nuys, Calif. . .. p 761 
Astrodata, Inc., 24DE. Palais Rd., Anabelm, Calif. . 
Avlel Corp., 1130 E. Cypress St., Covina, Calif. . .•....... : . .. P 1865 
Basler Electric Co., Box 269, Highland, III 
CTS of Canada, ltd., 80 Thomas St., Streetsville, Onl, Can. 
California Syt Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Christie Electric Corp., 3404A W. 67 St., los Angeles, Calif. 
Clevlte Corp., Brush Insts. Di,., 37th & Perkin~ Cleveland, Ohio p 1567 
Ctntrol Technology Co. Inc., 41-16 29thSt, L J. C., N. Y. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
DYDage Inc., 1331 Blue Hills Ave., BlOOmfield, Conn. 
Electro Prods. labs., Inc., 6125 KP, Howard St., Chicago, III. ... 
Eleclnlnic Design lab~, Inc., Box 7837, Philadelphia, Pa. 
Ellclnlnlc Researcb Assoc. Inc. 67 SaDd Park Rd., Cedar Grave, N. J, 
Electronic Resources, Inc., 4561 Colorado 81.d., los Angeles, Cal. P 1667. 
Elgin Electronics, Inc., 2035W. 12th St,.Box 1318, Erie, Pa. 
Fairchild Conlrols,225 Park Aye., Hlcksvhle, N. Y. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
General Electric Ca., Elctrn. Camp. Sales Oper., 1 River Rd., Scbenectady, H. Y. 
Georator Corp., Box 70, Manassas, Va. .............. p 1952,1953 
Glentronics Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calif. .. p 1960 
Helix Research Assocs., Inc., 8384 Hercules St., la ,Mesa, Calil 
Hybild Systems Carp., 95 Terrace Hall Ave., Burlington, Mas~ 
IBM Corp., Ind. Prods. Mktg., Dept. EEM, 1271 Ave. of Alllericas, 

New York, H. Y. ~ 
Interelectronics Corp., 550 U,s. .Rte. 303, .Congers, N. Y. 
International Rectifier, 233 Kansas St, El Segundo, Calif. 
Kepco Inc., 131·38 Sanford Ave., F1ushing,H. Y. 
lEt DiY. Varian, 75 Akron St, Copiague, N. Y. 
Hatel Elctrn. Industries, I.nc., 7129 Gerald Ave., Van Nuys, Calif. P 789 
Nortb Atlantic Industries Inc., 200 lerlllinal Dr., Plainview, N. Y. p 1453 
North Hills Eleclnlnics Inc. Alexan~er PI.,. Glen Cove, N,Y •.. ;. p.l046 
Peerless Electrical Pro.ds., 15.15 S. M.ncbester Ave., Anabeim, Cal. 
Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Cain. p 1466 
Power Systems Inc., 4023. Del Rey Ave., Venice, Cain. ....... :' p .2084 
RFllndustrles, Communications. Di •• PowervDle Rd;, Boonton, N; J. 
SchallerMfg: Corp., 4516 Alpine Ave., Cincinnati, .Ohio 
Scientific·Atlanta Inc., Box 13654, Atlanta, GI. 
Scientific Cohlmbus Inc., 1035 W • .Tbird Ave., Columbus, Ohio . .. p 2842 



Servo Development Corp., 21'11111s Ct, Hicksvlllt, H. Y. 
Simpson Eltctric Ca., 5200 W. Kinzie St, Chicago, III. 
Singer Co., Instrumentation DiY., 915 Pembroke St, Bridgeport, Conn. 
Sola Electric Diy., 1717 Busse Rd., Elk Grave Village, III. 
Solid State Elctrn. Corp., 15321 RayenSt, Sepulveda, Cal. ..... p 2792 
Takeda Rlken Ind. Ca. Ltd., 1·32·1 Asahl-cha, Herlma·ku, Tokyo, Jap. 
Tele·Slgnal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Torwico Electronics, Inc., Rle. 70, Lakewood, N. J. 
Transmapetics Inc., 134-25 Narlbern Blvd., flushing, N. Y. p 1054 
Trygon Electronics Inc., 111 Pleasant Ave., Roosevelt, N. Y. 
Unitron, 1&24 H. First St, Garland, Texas 
Vetter, A. R. Co., Box 143, Rebersburg, Pa. 
Wanlass Electric Co., 2175 S. Grand Ave., Santa Ana, Calif. .... p 2147 
A & M Instrumen~ Inc., Community Dr., Great Nec~ N. Y. 
Acramag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Aerometrics, P.O. Box 216, San Ramon, Calif. 
Aerospace Avionics, Inc., 1500 Ocean Ave., Bohemia, N. Y. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Allis, Louis Co., Div. Litton Inds., 427 E;Stewart St., Milwaukee, Wisc. 
Allis, Louis Co., 6702 Industrial Loop, Greendale, Wisc. 
American Electronics, Inc., 1600 [ Valencia Dr., Fullerton, Calif. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dynalog Corp., 4107 Northeast 6th Ave., Ft Lauderdale, Fla. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
EDC (Electro Development Corp I), Box 100, lynnwood, Wash. 
Eastern Dynamics, Inc., Box 276: Bloomfield, Conn. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electronic Components Corp., 520 Interstate Rd.,' Addison, III. 
Electronic Engrg. Co. of Calif., 1441 E. Chestnut Ave., Santa Ana, Calif. 
English Elec. Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Fairlane Electronics, Inc., Box 335, long Valley, N. J. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Great Lakes Elec. Mfg. Co., 17 S. Desplaines St., Chicago, III. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
Kato Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Microdot Magnetics, Inc., 5960 Bowcroft St, Los Angeles, Calif. 
Microwave Assocs. t Jnc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Nation Wide Elctm. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Potter Aeronautical Corp., U. S. Rte. 22, Union, N. J. 
Powercube Corp., 214 Calvary St., Waltham, Mass. 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
Price & Rutzebeck, Box 30, Hayward, Calif. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Rafec Electronics, Box 566, Temple City, Cal. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
SpaceCraft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
TOC Div., P.O. Box 365, littleton, Mass. 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. J. 
Transystems Elctrn. Co., 2200 Central Rd., Fort lee, N. J. 

CONVERTERS. GRAPHIC TO DIGITAL 
Digitallnstrs., Inc.,13735 Victory Blvd., Van Nuys, Calif. 
Hughes Aircraft CD., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Wayne·George Co., Christina St., Newton, Mass. 

CONVERTERS. HIGH·FREQUENCY 
AELlnc., P.O. Box 5&l, LanSliale, Pa. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Aeruspace Research Inc., 130 Lincoln St., Boston, Mass. 
American Time Products, Bulm Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. ............. .... p'1887 
Altro·Metrix Corp. 125 W. Providencia An., Burbank, Calif •.... p 1861 
Avtel Corp., 1130 E. Cypress St, Coylna, Calif. ••. p 1865,1869-1872 
CML Inc., 350 Leland Ave., Plainfield, N. J. ............ p 1891. 1892 
CTS of Canada, Lid., 60 Thomas St., Streetnille, Ont., Can. 
Gearator Corp., Bex 70, Manassas, Va. ;............. p 1952,1953 
Heath Co., Dept 180, Benton Harbor, Mich. 
Hall Instrument Labs, P.O. Box 230, Oconto, Wisc. ......... p 139B 

Inlerelectranics Corp., 550 U.s. Rte. 303, Congers, H. Y. 
LEL Dlv. Varian, 75 Akron St, Copiague, N. Y.. ........ p 1679 
Lorch E1ectroniCl Corp., 105 Cadar La., Englewood, N. J. 
Nippon Elec. Hew York Inc., 200 Park Ave., Hew York, N. Y. 
Phllco/Ford Corp., C & TIoga Sts., Philadelphia, Pa. 
Takeda Rlken Ind. Co. Ltd., 1·32-1 Asahl-cho, Narima·ku, Tokyo, Jap. 
Unltron, 1&24 N. First St, Garland, Texas ... p 2132,2134 
Varf.L Co. Inc., 207 Greenwich Ava., Stamford, Conn. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Allis-Chalmers, Box 512, Milwaukee, Wise. 
Anzac Electronics, 121 Water St., Norwalk, Conn. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont., Can. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
Borg·Warner Controls, 3300 S. Halladay, Santa Ana, Calif. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Data·Control Systems, Inc., E. liberty St., Danbury, Conn. 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., Westwood, Mass. 
FKS Communications, Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Gullon Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Caf. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kato Engrg. Co., 1415 lst Ave., Mankato, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Loral Elctrn. Sys., 825 Bronx River Ave., Bron~ N. Y. 
Metal Removal Co., 1801 W. Columbia, Chicago, III. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microwave AISOCS., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
OIektron Corp., Box 248, Dudley, Mass. 
Powercube Corp., 214 Calvary St, Waltham, Mass. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Rodeleo. 356A Commack Rd., Deer Park, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Springer Aircraft Radio Corp., RR #2, Box 98, Shelleyville, Ind. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
TOC Div., P.O. Box 365, littleton, Mass. 
Tocco Div., 3800 Harvard Ave., Cleveland, Ohio 
Varo General, Garland Bank Bldg., Garland, Tex. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

CONVERTERS. LOW·FREQUENCY 
AELlnc., P.O. Box 552, Lansdale, Pa. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Aero'pac, Research Inc., 130 Lincoln 51., Boston, Mass. 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. ................ p 1887 
Astra·Metrix Corp., 125 W. Providenela Ave., Burbank, Calif, . . . p 1861 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Cain. 
lYlel Corp., 1130 [Cypress St, Covina, CaIn. ... p 1865,1869-1872 
Behlman·1nvertron Div., 3511 Midway Dr., San Diego, Calif. . . . . p 1357 
CMllnc., 350 Leland Ave., Plainfield, N. J. .. . . . . . . . . . . p 1891. 1892 
CTS of Canada, Ltd., 80 Thomas St, Streetsville, Ont, Can. 
California Instruments Corp., E1in DIv., 3511 Midway Dr., San Diego, Cal. 

Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Douglas Microwave Co., Railraad Pl., Mamaroneck, N. Y. 

p 1358 
p 1902 

&eorator Corp., Box 70, Manassas, Va. •............. p 1952, 1953 
Gibbs Mfg. & Research Corp., 450 N. Main St, Janesville, Wlsc. 
Guardian Calnornia, 5755 Camille Ave., Culver City, Calif. 
Industrial Tesl Eqalpt. Co., 20 Beechwood Ave., Port Washington, N. Y. 
Interelectranics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
JUlie Research Lab Inc., 211 W. 61,t St., New York, N. Y. 
Lorch Electronics Corp., 105 Cedar La., Englewood, H. J. 
Measurements, Box 160, Boonton, N. J, .....•............ p 1437 
Melpar, lne., S,ecial Products Dept, 7778 A~lngton Blvd., Falls Church, Va. 
Hippon E1e~ Hew York Inc., 200 Park Ave., New York, N. Y. 
Power Systems Inc., 4023 Del Rey Ave., Venice, Calif. . . . . . . . . p 2084 
RFL Industries, Communications DiY., Powerville Rd., Boonton, H. J. 

UnRron, 1&24 N. First St, Garland, Texas .......••. 
Var.L Co. Inc., 207 Greenwich Ave., Stamford, Conn. 

p 2791 
p 2132,2134 

Wacline Inc., 35 S. 51. Claw St., Dayton, Ohie .'. . . . ... .... p 1528 
laring Inds. Inc., Box 477, Cannel, Ind. 
Borg·Warner Controls, 3300 S. Halladay, Santa Ana, Calif. 
Cal·Power Corp., 140 Kansas st., EI Segundo, Calif. 
Data-Control Systeins, Inc., [ liberty St., Danbury, Conn. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Engrg. Co. of Calif., 1441 E. Chestnut Ave., Santa Ana, Calif. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Great Lakes Elec. Mfg. Co., 17 S. Desplaines St., Chicago, III, 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Invertronics, Box 342, Pine Brook, N. J. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kato Engrg. Co., 1415 lst Ave., Mankato, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 

CONVERTERS. PAPER TAPE 

Microwave Assocs., Inc., .Northwest Ind. Park, Burlington, Mass. 
Mobil Elictronics, Inc., Box 1132, Anderson, Ind. 
Nation. Wide Elclrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
OIektron Corp., Box 248, Dudley, Mass. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision ElectroniCS, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Riverbank Labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 

SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
Systems Electronics, Inc., 9801 Walford Ave., Cleveland, Ohio 
TOC Div., P.O. Box 365, Littleton, Mass. 
Tocco Div., 3800 Harvard Ave., Cleveland, Ohio 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Yaro General, Garland Bank Bldg., Garland, Tex. 

CONVERTERS. MICROWAVE FREQUENCY 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. t .. p 1674 
LEL DiY. Varian, 75 Akron St, Copiague, N. Y. ...... ........ p 1679 
Lorcb Electronics Corp., 105 Cedar La., Englewood, H. J. 
Nippon Bec. New York Inc., 200 Park Ave., Hew York, H. Y. 
Phllco/Ford Corp., C & Tioga Sts., Philadelphia, PI. 
Pramler Mlcrawave Corp., 35 N,w Broad St, Port Chester, N. Y. 
RHG Electronics Lab Inc., 94 MObar Blvd., Farmingdale, N. Y. 
RCA Elclm. Components, 415 Saulb 5th St, Harrison, N. J. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. p 1705 
Takeda Rlken Ind. Co. ltd., 1·32·1 AsahJ.cho, Nerlma·ku, Tokyo, Jap. 
Var>L Co. Inc., 207 Greenwicb AVI., Stamford, Conn. 
Vecl1lr Industries, 821 San Antonio Rd., Palo Alto, Calif. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Dallas, Texas 
Electromagnetic Technology Corp., 486 Ellis St., Mt. View, Calif. 
FKS Communications, Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, fullerton, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N .. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Metalcralt, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Micro-Link Systems, 19 Wartburg Ave., Copiague, N. Y. 
Micro State Electronics, 1~2 floral Ave., Murray Hill, N. J. 
Micro-Tel Corp., 1400 Shoemaker Rd., Baltimore, Md. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Rodelco, 356A Commack Rd .. Deer Park, N. Y. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Zeta Labs., Inc., 616 National ~ve., Mountain View, Calif. 

CONVERTERS. PAPER TAPE TO MAGNETIC 
TAPE 

A 0 Data Systems, Inc., 830 Linden Ave., Rochester, H. Y. . . . . p 759 
Control Equipment Corp., 32 Kearney Rd., Needham Hgis., Mass. P 770 
Control Logic, In~, 3 Strathmore Rd., Natick, Mass. 
Datatron, Inc., 1562 Reynolds St, Santa Ana, Calif. .......... p 774 
Digitallnstrs., Inc., 13735 VictorY Blvd., Van Nuys, Calif. 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monteray Pit., Cal. 

p 525 
Logic Science, Inc., BOll0096, San Diego, Calif. 
PPM Inc., 7016 Euclid Ave., Clneland, Ohio •.............. p 1455 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Digi·Data Corporation, 4315 Baltimore Ave., Bladensburg, Md. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Digitronics Corp., 1 Albertson Ave., Albertson, N. Y. 
Dytro Corp., 63 Tec St, Hicksville, N. Y. 
Friden Inc., 2350 Washington Ave., San Leandro, Calif. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
I.R.A. Systems Inc., 332 Second Ave., Waltham, Mass. 
Instrumentation Technology CorP .. 18811 Napa St., Northridge, Calif. 
lance Inds., Box 4156, Sylmar, Calif._ 
Measurement Technology Corp., 7124 Owensmouth Ave .. Canoga Park, Cal. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Nation Wide Elclrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III. 
Naveor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Roback Corp., Huntingdon Valley, Pa. 
Tally Corporation, 131D Mercer St., Seattle, Wash. 
Zehntel, Inc., 145().6th St., Berkeley, Calif. 

CONVERTERS. PAPER TAPE TO PAPER TAPE 
Control Logic, Inc., 3 Strathmore Rd., Natick, Mass. 
PPM Inc., 7016 Euclid AYe., Cleveland, Obio .' . . . • • • . .. . . • • . p 1455 
Remex Electronlc~ 5250 W. EI Segundo Blyd., Hawthorne, Calif. P' 799 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Digital Data Systems, 18819 Bryant St., Norlbridge, Cal. 
Digitronics Corp., 1 Albertson Ave., Albertson, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
I.RA Systems fnc., 332 Second Ave., Waltham, Mass. 
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CONVERTERS. PAPER TAPE (Cant'd) 

Invac Corp" 26 Fox Rd., Waltham, Mass. 
Measuremont Technology Corp., 71240wensmouth Ave., Canoga Park, Cal. 
Nation Wide Elctrn. Sys., Inc., 570 BloOlilingdale Rd., Itasca, III. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Zehntel, Inc., 1451J.6th St., Berkeley, Cal~. 

CONVERTERS. PHASE 
Aritech Corp., t30 Uncoln St., Brighton, Mass. 
AstlOsystems, Inc., 6 N"ada Dr., New Hyde Park, N. Y. .,..... p 1329 
AYleI Corp., 1130 E. Cypress st., CovIna, CaIH. '" P 1865, 1869-1872 
CalHornla Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Dranetz Engineering Labs, Inc., 1233 North AYe., Plainfield, N. I. P 1366 
Generat Magnetics tnc., '135 Bloomfietd Ave., Bloomfield, N. I. P 1032 
Guardian CalHornia, 51~ Camille Ave., Culver City,. Calif. 
Honeywell Test Instruments Di'., Box 5221, Denver, Colo. 
Industrial Control Co., Central Ave. at Pinelawn, Fanniligdale, N. Y. 
Intronics, Inc., 51 Chapel st., Newton, Mass. 
Lorch·Adrei.torp., 105 Cedar La., Englewood, N. I. 
North Atlantic Industries Inc. 200 Terminal Dr., Plainview, N. Y. P 1453 
North Hills Electronics Inc., Ale~nder Pl., Glen Cova, N. Y. .•.. P 1046 
Sioger Co., Instrumentation DiY. 915 Pembr1lka st., Brldgeporl, Conn. 
Solid state Dcn. CDIJ., 15321 Rayen St., SepulVeda, Cal. .... P 2792 
Theta Instrument Corp., Fairfield, N. I. .......•.......... .. P 1512 
Wacllne Inc., 35 S. St. Clair St., Dayton, Ohio ........... , . p 1528 
Wanla!S Elee. Co., Instrs. DiY., 1540 E. Edinger Ave., Santa Ana, Cal. 

p 2149 
Acton .Laboratories, Inc., 531 Main St., Acton, Mass. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Hughes AircraftCo., Ground Sys. Group. 19G1 Malvern St., fullerton, Cal. 
I.R.A. Systems Inc., 332 Second Ave., Waltham, Mass. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Micro state Electronics, 152 Fioral Ave., Murray Hill, N. J. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Singer·General Precision Inc., 1150 McBride Ave., lillie falls, N. J. 

CONVERTERS. POLAR TO RECTANGULAR 
COORDINATES . 

. Astrosystems, Inc., 6 Nevada Dr.; New Hyde Park, N. Y. ....... p 763 
California Sys. Comp., Inc., 9116 Independence, Chatsworth, Cal. 
Discon Corp., 1150 Northwest 10th St, Fori Lauderdale, Fla. 
General Magnetics Inc., 135 Bloomfield Ava., Bloomfield, N. I. p 1035 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. p 528 
Industrial Control Co., Central Ave. at Pinel awn, Fanningdale, H. Y. 
Intronics, Inc.,. 51 Chapel St., Newton, Mass. .. .... .. .. .. p 531 
Metric Systems Corp., 136 N. Beal St., Fori Walton Beach, Fla. p 787 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
Republic Corp., 9154 Deering Ave., Chatsworth, Calif. . ..... . 
Towson Labs Inc., 1400 Taylor Ave., Baltimore, Md. . ...•.... 
Transmagnetics Inc., 134-25 Northern Blvd., Flushing, N. Y ..... 
Vernltron Corp., 59 Central Ave., Farmingdale, N. Y. 
Computer Conversions Corp., 6 Dunton Ct., £ Northport, N. Y. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Relleclone; Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Singer-General Precision Inc., 1150 McBride Ave., lillie Falls, N. J. 
Zeltex .Inc., 1000 Chalomar Rd., Concord, Calif. 

CONVERTERS. POWER. FREQUENCY, 
ELECTRONIC 

AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. 
ATR Electronic~ Inc., 300 East 4th St., St Paul, Minn. 

" 800 
p 807 

p 2676 

Aerospace Avionics Inc., 1500 Ocean Ave., Bohemia, N. Y. p 1854 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. ............ p 1887 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
AYleI Corp., 1130 E. Cypress St., Covina, Calif. 

p 1865,1867,1869,1870"1872 
Behlman~nvertron DiY., 3511 Midway Dr., San Diego, Calif.. . . . p 1357 
CML Inc., 350 Leland Ave., Plainfield, N. J. •• . . . .. •. . . . p 1891. 1892 
eTS 01 Canada, Ltd., BD Thomas st., Streetsville, Ont., Can. 
California Instls. Corp., 3511 Midway Dr., San ,Illego, CalH. 
California Instruments Corp., Elln DiY., 3511 Midway Dr., San Diego, Cal. 

p 1358 
Control Technology Co. Inc., 41-1629111 St, L I. C., N. Y. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. p 1902 
Douglas Micr1lwave Co., Railroad PI., Mamaroneck, N. Y. 
Elaseo, Inc., 5 Northvrood Rd., Bloomfield, Conn. 
Elecnnic Research Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N. I. 

pl933 
Decnnic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. 
Elgar Corp., 8159 Engineer Rd.; San Diego, Calif. 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Fork Standards Inc., 213 Main St., West Chicago, III. ...... p 1099 
Gaylor·Rives, 422 S. Pasadena Ave., Pasadena, Cal.. • . . . . . . . . p 1736 
Sibbs Mfg. & Research Corp., 450 H. Main St, lanesville, Wise. 
Healb Co., Dept 180, Benton Harbor, Mich. 
Industrial Test Equipt. CO.,20 Beechwood AYe., Pori Washington, N. Y. 
Interelectronlcs Corp., 550 U.S. Rle. 303, Congers, N, Y. 

. Macarr, Inc., 4360 Bullard Ave., New' York, N. Y. 
Melpar, Inc., Special Products Dept, 1116 Arllnllon Blvd., Falls Church, Va. 
Microlran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. -
Mid·Eastern Industries, Inc., 660 lerusalem Rd., Scotch Plains, H. J. 
Peschellnstrs., Inc., Cape Coral Ind. Park, Bli 841, Cape Coral, Fla. 
Pioneer Magnetics Inc., 1145 Berkeley St., Santa Monica, Calif. 
Power Systems Inc., 4023 Del Rey Ave., Venice; Calif. . . . . . . . . P 2084 
RfL Industrl.~ Communications DIY., Powerville Rd., Boonton, H. I. 

p 2791 
Topaz Inc., 3802 Houston st., San Diego, Calif. ....... p 2118,2119 
Trio Laborallrits Inc., 80 DuPont St., Plainview, ~. Y. 
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Varo Inc., 1600 Dallas Norlh Pkwy., Plano,Tex. .... p 2138 
Waclin. Inc., 35 S. St Clair St, Daylon, Ohio p. 1528 
Wanlass Electric Co., Industrial Prods. DIv., 1540 E. Edinger, Santa Ana, Calff, 
Wanlass Elec. Co., lnstrs. Div., 1540 E. Edinger Ave., Santa Ana, Cal. 

p 2149 
Zaring Inds., Inc., Box 411, Carmel, Ind. 
Aerospace Avionics, Inc., 1500 Ocean Ave., Bohemia,N, Y. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Allis, Louis Co., 6702 Industrial Loop, Gre.endale, Wisc. 
Applied Elctrns. Corp. 01 N. J., Box 43, Metuchen, N. J, 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Bogue Electric MIg. Co., 52 Iowa St., Paterson, N. I. 
Borg·Warner Controls, 3300S. Halladay, Santa .Ana, Calif. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Carter, J. C. Co., 671 West 17th St.,. Costa Mesa, Calif. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Components Corp., 106 Main St:, Oenville, N. I. 
Cyberex Inc., 4399 Industrial Pkwy., Willoughby, Ohio 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorn', Cal. 
Harshaw Chemical Co., 1945 E. 97th.St., Cleveland, Ohio 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Integrated Motorcontrol, Inc., 936 Industrial Ave., Palo Alto, Calil. 
Invertronics, Box 342, Pine Brook, N. J. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leland Airborne Products, Div. of AMF Co., Box I~Vandalia, Uhio 
Microdot MagnetiCS, Inc., ~960 Bowcroft St., Los Angeles, Calif. 
NH Research, Inc., 1510 S. Lyon St., Santa Ana, Calif. 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. I. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Electro DynamiCS, Inc., 14220 Sunset Hwy., Bellevue, Wash . 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
Riverbank Labs" Dept. of Engrg., P . .o. Box 65, Geneva, III. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Scott Instr. Labs., 111 Powdermill Rd., Maynard, Mass. 
Solidstate Controls, Inc., 600 Oakland Park Ave., Columbus, Ohio 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Systems ElectroniCS, Inc., 9801 Walford Ave., Cleveland, Ohio 
TOC Div., P.O. Box 365, Littleton, Mass. 
Task Corporation, Box 3999, Anaheim, Calif. 
Tel·lnstrument Elctrns. Corp., 728 Garden St., Carlstadt, N. J. 
Tocco Div., 3800 Harvard Ave., Cleveland, Ohio 
Topaz Inc., 3802 Houston St., San Diego, Calif. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank 8Idg., Garland, Tex. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

CONVERTERS. POWER FREQUENCY. ROTARY 
Gaylor·Rives, 42:t S. Pasadena Ave., Pasadena, Cal. .......... p 1736 
Seoralor Corp., Box 10, Manassas, Va. ................... p 1952 
Macarr, Inc., 4360 Bullard Ave., Hew York, N. Y. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calil. 
Bogue Electric MIg. Co., 52 Iowa St., Paterson, N.J. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Continental Electric Co., Inc., 325 Ferry St., Newark, N. I. 
Electric Machinery Mfg. Co., 800 Central Ave., Minneapolis, Minn. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Great Lakes Elec. Mfg. Co., 17 S. Desplaines St., Chicago, III .. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Hughes Aimalt Co., GroundSys. Group. 1901 Malvern St., Fullerton" Cal. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Inet·Power, 71l W. Knox St., Gardena, Calif. 
Kato Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Katolight Corp., 1st Ave. at Chestnut, Mankato, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio. 
luminator, Inc., Box 278, Plano, Tex. 
Robbins & Meyers, Inc., 1345 lagonda Ave., Sprin~field, Ohio 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Task Corporation, Box 3999, Anaheim, Cain. 
Techsonics, Box 251, EI Prado, N. M. 
Tocco Div., 3800 Harvard Ave., Cleveland, Ohio 
Varo General, Garland Bank 8Idg., Garland, Tex. 
Westinghouse Electric IntI. Co., 200 Park AVe., New York, N. Y. 

CONVERTERS. POWER FREQUENCY. 
VIBRATOR 

ATR Electronics, Inc., 300 East 4th st., St. Paul, Minn •.... , . .. p ·1832 
Cambridge Scientific Ind. Inc., 527 Poplar St., Cambridge, Md. 
Forest Elec. Co., loill North 25th Ave., Melrose Parki III. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Universal Transistor Prods., Div"Link, 380 Oak St., Copiague, N. Y. 

CONVERTERS. PRESSURE TO D·C-SEE 
TRANSDUCERS •. PRESSURE 

CONVERTERS. PRESSURE TO FREQUENCY
SEE TRANSDUCERS. PRESSURE 

CONVERTERS. PULSE· TO·ANALOG 
Aritech Corp., ll0 Lincoln st., Brighton, Mass. 

'. Astrosystems, Inc., 6 Nevada Dr., New Hyde Park,N. y, ....... p 762 
Automation Development Co., 9905 W. lefferson Blvd., Culver City, Calff. 

I p2661 
Burr·Brown Research Ctip., ·Inl'l. Airport .Ind. Pk., Tucson, Ariz. 
Control Technology Co. Inc., 4J.16 29th KL I. C., N. Y. 

Data DeYica Corp., Dept. 11, 100 Tech St, Hicksville, N. Y. •.•• p 776 
Discon Corp" 1150 Northwest 10th St, Fort Lauderdale, fla. 
E·H Research Laboratories Inc., Box 1289, Oakland,Calif. 
Electronic Resources, Inc., 4561·Colorado Blvd" Lus Angeles, Cal; 
GAP Inslrument Corp., 11. Brooklyn Ave., Westbury, N. Y. 
General Resistance Inc., 500 Nuber Ave.; Mt. Vernon, N. Y. 
Icon Corp., 156 Sixth St., Cambridge, Mass; . . . p 1042 
Intronicsi Inc., 51 Cbapel St.,Newlln, Mass. . p 531 
Metlic SyStems Corp., 136N, Beal St., Fort Walton Beach, Fla. p 787 
Micro Instrument Company, 12981 Crenshaw Blvd., Hawthorne, Cain. 

p 1438 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N; Y. •... p 1046 
Nylronic!, Inc., PrecbloR Resbtor Div., Industrial·Ave., KIItztown, Pa. 
Philco/Ford Corp., C & Tioga sts., Philadelphia, Pa. 
Pioneer Magnetics Inc., 1145 Berkeley St, Santa Monica, Calif. p 795 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Servo Development Corp., 2 Willis Ct, HickSVille, H. Y. 
Solid Stale Elctrn. Corp.,15321 Rayen St, Sepulveda, Cal. .... p 2793 
Superior Electric Co., 1000 Middle St., Bristol, Conn.. . . . •. . . p 1770 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Vern iI/on Corp.i 59 Central Ave., Fanningdale, N. Y. . . . . . . . p 2686 
American Micro·Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
Analogic Co., 296 NewtQn St., Waltham, Mass. 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. J. 
Automatic Control El.!ctronics, Inc., Box 1198, San Antonio, Tex. 
B & W Elctrn. Res. Labs, 10807 Royal Park, Dallas, Tex. 
Bristol Co., Box 1790, Weterbury, Conn. 
Canoga Electronics Corp., 8966 Comanche, .Chatsworth, Calif. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Cali!. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Foxboro,Foxboro, Mass. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ISCiTelephonics Div., 770 Park Ave., Huntington, N. Y. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
LeCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
Loral'Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Motorola,lnc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., itasca, III. 
Navcor Inc., Valley Forge Ind. Pk., .Norristown, Pa. 
Polter Aeronautical Corp., U. S. Rte. 22, Union, N. J. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Singer·General Precision, Inc~, 808 Western Ave., Glendale, Calif. 
Spectral Dynamics Corp. of San Diego, P.O. Bo.x,671, San Diego, Calif. 
Sylvania Electric PrOd., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Teledyne Telemetry Co., Box 341, Princeton, N. I. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Transystems Elctrn. Co., 2200 Central Rd., Fort Lee, N. J. 

CONVERTERS. PULSE·TO·DIGITAL 
Aritech Corp., t30 Lincoln St., Brighton, Mass. 
Alec, Inc., 1125 Lumpkin St., Houston, Tex. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. . . • . . . p 767 
Computer labs., 1189 S. Chapman St, Greensboro, N. C. p 768,769 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, Calif. 

p 1438 
Non·Linear Systems, Inc., Box H, Del Mar, Calif. .... p 1450 
PPM Inc., 1016 Euclid Ave., Cleveland, Ohio 
Servo Development Corp., 2 Willis Ct., Hicksville, N. Y. 
Theta Instrument Corp., Fairfield, N. I. ........... p 1512 
Towson Labs Inc., 1400 Taylor Ave., Baltimore, Md. •.•. ..... p 807 
Veedor·Roollnc., 70 Sargeant St., Hartford, Conn. 
Vernitron Corp., 59 Central Ave., Farmingdale, N. Y. p 2686 
Allis, louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. J. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Computer Conversions Corp., 6 Dunton Ct" E. Northport, N. Y. 
Dynamic System. Electronics Corp., Box 780, Tempe, Ariz. 
Foxboro, Foxboro, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ISC/Telephonics Div.; 770 Park Ave., Huntington, N. Y. 
lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
LeCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Nation Wide [Ictrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, 11.1. 

RC·95, Inc., 9 East 38th St., New York, N. Y. 
. Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 

Singer·General Precision Inc., 1150 McBride Ave., Littlefalls,N. J . 
Singer-General Precision, Inc., 808 Western Ave., Glendale, Calif, 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Teledyne Telemetry Co., 80x'341, Princeton, N. I. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 

CONVERTERS LVER TO DIGITAL 
Astrosystems, Inc., 6 , New Hyde Park, H. Y. ....... p 762 

. Avien Inc.':5l1·15 No W~odside, N, Y. .. .... ..•. p1333 
Clifton Div., Marpl~ at Broadway, Clifton Hghts., Pa. 
Control Technology Co. Inc., 41-16 29th St., L I. C. N, Y. ..... p 2663 
Data Device Corp., Dept. 11, 100 Tech St, Hicksvill., N •. Y. P 776,2665 
Digltallnstrs., Inc., 13135 Vielory Blvd., Van NUJs, Caln. p 778 



Hybrid Systoms Corp., 95 Terrace Hall Ave., BurlinRlon, Mass. .. p 528 
North Atlantic Industries Inc., 200 Terminal Dr., Plalll'llaw, N. Y. 

p 790,791 
Republic Corp., 9154 Deering Ave., Chatsworth, Cal~. 
Singer Co., Instrumentation DIv., 915 Pembroke St, Bridgeport, Conn. 

1heta Instroment Corp., Fairfield, N. J. . ............•.. 
Transmagnetics Inc., 134-25 Northern Blvd., Flushing, N. Y. 
Analogic Co., 296 Newton St., Waltham, Mass. 

p 1496 
... p 1512 

p 2675 

Applied Elctrns. Corp. of N. J., Bo, 43, Metuchen, N. J. 
Computer Conversions Corp., 6 Dunton Ct., [ Northport, N. Y. 
Ditran Corp., Div. Clifton, 25 Adams St., Burlington, Mass. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., Westwood, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. I. 
lehntel, Inc., 145()'6th St., Berkeley, Calif. 

CONVERTERS. SCAN 
Beta Instrument Corp. 371 Elliot St, Newton Upper Fills, Mass. P 1184 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Rauland DiY., ZenHh Radio Corp., 5610 W. Jarvis Ave., Chicago, III. P 120 1 
Raytheon Co., Ind. Components Oper., 465 Centre St, Quincy, MasL 
Scientlfic·AUanta Inc., BOI13654, AHanta, Ga. 
Sigma InstrumeDls Inc., 110 Pearl St, Braintree, MaSs. 
VernRron Corp., 59 Central Ave., farmingdale, N. Y. 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr., Pittsburgh, PI. 

p 1209 
Westinghouse Elee. Corp., Electronic Tube DIv., Box 284, Elmira, N. Y. 
Cardlon Elcirns., L I. Expwy., Woodbury, N. Y. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clilton, N. J. 
Fairchild Space & Defense Systems, 300 Robbins La., Syosset, N. Y. 
General Devices Inc., P.O. Box 253, Princeton, N. I. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Vaeuum Tube Prods. Div., Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 
link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 

CONVERTERS. SIGNAL- TO-COLOR 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Sprague Electric CD., 481 Marshall St, N. Adams, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

CONVERTERS. SINGLE SIDEBAND RECEIVER 
Aerospace Research Inc., 130 Lincoln St, Boslon, Mass. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
lEl Div. Varian, 15 Akron St, Copiague, N. Y. 
larch Eleclronlcs Corp., 105 Cedar La., Englewood, N. J. 
RFL Industries, Communlcalions Div, Powel'lDie Rd., Boonlon, H. I. 

P 2791 
Advanced Technology Corp., 1495 Lincoln Way East, Chambersberg, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Raeal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Sylvania Electric PrOd., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 

CONVERTERS. SYNCHRO·TO·DIGITAL 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester, N. Y. 
Astrosystems, Inc., 6 Nevada Dr" New Nyde Pari<, N. Y. ... P 762,1329 
Automalion Development Co., 9905 W. Jefferson Blvd., Culver CHy, Cal~. 

p 2661 
Avlen Inc., 58·15 Northern Blvd., Woodside, H. Y. •....••... p 1333 
8ulova WaI1:h Co., Inc., Elctrns. Div., Servo Prods., 61·20 Woodside Ave., 

Woodside, N. Y. 
Clifton Div., Marple al Broadway, Clifton Hghls., Pa. . .... _ . . P 2664 
Control Technology CD. Inc., 41-16 29th St, L I. C., N. y. ..... P 2663 
Data Device Corp., Dept 11, 100 Tech St, Hicksville, N. Y. P 776,2665 
Data Technology Inc., 65 Grove St., Watertown, Mass. ....... p 1024 
Digital Equip. Carp., 146 Main SI., Maynard, Mass. 
GAP Instrument Corp., 11 Brooklyn Ave., Westbury, N. Y. ..•.. p 2666 
Hybrid Systems Corp., 95 Terrace Hall Ave., BurlinRlon, Mass. .. p 528 
Natel Elctrn. Industries, Inc" 1129 Gerald Ave., Van Noys, Cain. P 789 
North Atlanlic Industries Inc., 200 Terminal Dr., Plainliew, N. Y. 

p 790,791 
Nylronics, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa. 
Republic Corp., 9154 Deering Ave., Chalsworth, CaIH. p 800 
Scientific·Atlanta Inc., BOI 13654, AUanta, Sa. 
Sel'lo Corp. of America, 111 Naw Soulh Rd., HiCksville, N. Y. 
Sel'lo Dmlopmenl Carp., 2 Willis Ct, Hicksville, H. Y. 
Singer CD., Instrumentation DiY., 915 Pembrofte St, Bridgeport, Conn. 

p 14% 
Superior Mig. & Instr. Corp., 36-01 20th Ave., L I. C., N. L . . . p 2673 
Theta Instroment Corp., Fairfield, N. J. ....... . .. .. . . .. . ... p 1512 
Towson Labs Inc., 1400 Taylor Ave" Baltimore, Md. ......... p 807 
Transmagnetics Inc., 134-25 Northern Blvd., Fluslling, N. Y. 

p 808,2674,2675 
Vernllron Corp., 59 Central Ave., Farmingdale, N.Y. p 812,813,2683 
Weston·Transico" Components DIv., Worcester, PI. .......... p 2678 
Analogic Co., 296 Newton St., Waltham, Mass. 
Applied Elctrns. Corp. of N. I., Bo, 43, Metuchen, N. I. 
Bunker-Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Computer Conversions Corp., 6 Dunton Ct, [ Northport, N. Y. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Oitran Corp., Div. Clifton, 25 Adams St., Burlington, Mass. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., Westwood, Mass. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 

Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lockheed Aircraft Service Co., Ont. Inll. Airport, Ontario, Cal. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Measurement Technology Corp., 7124 Owensmouth Ave., CanoRa Park, Cal. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. I. 
Milgo Elctm. Corp., 7620 N.W. 36th Ave., M~mi, Fla. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Northern Precision labs, Inc., 202 Fairfield Rd., Fairfield, N. I. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. I. 
Singer-General Precision, Inc., 808 Western 'Ave., Glendale, Calil. 
Tele-Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Systems Ca., 200 N. Aviation Blvd., EI Segundo, Calif. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 

CONVERTERS. SYNCHRO TO LINEAR DC 
Aslrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. ...... p 763 
General Magnellcs Inc., 135 Bloomfield Ave., Bloomfield, N. J. p 1035 
Hybrid Systems Corp., 95 Tallm Hall Ave., BurlinRlon, Mass. .. p 528 
Nalel Elctrn. Industries, Inc., ,1129 Gerald Ave., Van Nuys, Calif. p 789 
Towson Labs Inc., 1400 Taylor Ave., Baltimore, Md. .......... p 807 
Transmagnetic.s Inc., 134-25 Northern Blvd., F"shlng, N. Y. p 2674,2675 
Computer Conversions Corp., 6 Dunton CI., E. Northport, N. Y. 

CONVERTERS. SYNCHRO TO SINE/COSINE 
General Magnetics Inc., 135 Bloomfield Ave., BlO1Imfield, N. J. p 1035 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. .. p 528 
Nalel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. p 789 
Transmagnellcs Inc., 134-25 Northern Blvd., flushing, N. Y. p 2674,2675 

CONVERTERS. TAPE·TO·CARD 
Digital In,IIs., Inc., 13135 Victory Blvd., Van Nuys, Calif. 
Logic Science, Inc., Box 10096, San Diego, Calif. 
Metric Systems Corp., 136 N. Beal St, Fort Walton Beacb, F1a p 787 
PPM Inc., 1016 Euclid Ave., Cleveland, Ohio ............... p 1455 
Connecticut Technicsl Corp., 3000 Main St., Hartford, Conn. 
Demex, Inc., 2130 Jefferson, Kansas City, Mo. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
General Instr., SystematiCS, 13040 S. Cerise Ave., Hawthorne, Cal. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Instrumentation Technology CorP .. 18811 Napa SI., NorthridRe, Calif. . 
Measurement Technology Corp., 7124 Dwensmouth Ave .. CanoRa Park, Cal. 
Nation Wide Elctrn. Sys., Inc., 570 Bloomingdale Rd., Itasca, III 
lehntel, Inc., 145()'6th SI., Berkeley, Calif. 

CONVERTERS. TELEMETRY 
Astrosystems, Inc., 6 Nevada Dr., Naw Hyde Park, N. Y. p 762 
Electronic Design Labs., Inc., B011831, PhDadelphia, Pa. 
Helix Research ASSDCt, Inc., 8384 Hercules St, La Mesa, Cain. 
Interelectronics Corp., 550 U.S. Rle. 303, Congers, H. Y. 
LEL Dlv. Varian, 75 Akron St, Copiague, N. Y •....... " . . . p 1679 
Lorch Electronics Corp., 105 Cedar La., Englewood, N. I. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RHS Electr.onics Lab Inc., 94 Mllbar Blvd., Farmingdale, N. Y. 
Solid Siale Elcirn. Corp., 153Z1 Rayen St, Sepulveda, Cal. . P 2793 
Vernltron Corp., 59 Central Ave., Farmingdale, N. Y. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. I. 
Computer Conversions Corp., 6 Dunton CI., E. Northport, N. Y. 
Diamond Repeater Co., 55 Main St, Madison, N. I. 
English Elec. Co., Ltd., English Elec. House Sirand, London, W.C. 2, Eng. 
Foxboro, Fo,boro, Mass. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hughes Aircraft Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ISC/Telephonics Di •. , 770 Park Ave., Huntington, N. Y. 
Mayberry Electronics Co., 543 W. Manchester Blvd., Inglewood, Calif. 
Microwave Assocs., Inc., Northwest Ind. Par~ Burlington, Mass. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Saturn Bectronics Corp., 3111 Benton St., Garland, Tex. 
Son" Inc., 20 East Herman St, Philadelphia, Pa. 
Tele-Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. I. 

CONVERTERS. UHF TO VHF 
Aerospace Research Inc., 130 lincoln St, Boston, Mass. ..... p 1647 
Applied Research, Inc., 16 S. Bayles Ave., Port Washington, N. Y. 
LEL Di •• Varian, 15 Akron St, Copiague, N. Y. . . . . . . .. . . . . . . p 1679 
larch Electronics Carp., 105 Cedar La., Englewood, N. J. 
Micro .. ve Cavity Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Phllco/Ford Corp., C • Tioga SIs., Philadelphia, PI. 
RHG Electranics Lab Inc., 94 MDbar Blvd., Farmingdale, N. Y. 
Advance Ross Electronics Corp., 135 S. la Salle St., Chicago, III. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Ami!su Bec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Aslro Communication Lab., 9125 Gaither Rd., Gaithersburg, Md. 
Benco Television Assoc., 27 Taoer Rd., Rexdale, Ont., Can. 
Blonder-Tongue labs Inc., 9 Alling St., Newark, N. J. 
Communicalion Electronics, 6006 Executive Blvd., Rockville, Md. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Mil. 
FKS Communication~ Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
Finney Co., 34 W. Inlerstate St., 8edford, Ohio 
Gavin Inslrs., Inc., Box 413, Somerville, N. J. 
General Instrument Corp., F. W. Sickles Div., 165 Front St, 'Chicopee, Mass. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Jerrold Bectronics Corp., 401 Walnut St, Philadelphia, Pa. 
Micro-Link Systems, 19 Wartburg Ave., Copiague, N. Y. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. I. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Oplimax Inc., 258 N. Main St., Ambler, Pa. 
RMS Electronics, Inc., SO Antin PI., Bronx, N. Y. 

COOLERS. CRYOGENIC 

R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. I. 
Rodelco, 356A Commack Rd .. Deer Park, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
S & A Electronics, Inc., 202 W. Florence St., Toledo, Ohio 
Wavetek, Indiana Inc., 3000 Shelby St., IndianapoliS, Ind . 

CONVERTERS. VIBRATOR TYPE-SEE 
CONVERTERS. POWER FREQUENCY. 
VIBRATOR 

CONVERTERS. VOLTAGE TO FREQUENCY 
Aerospace Avionics Inc., 1500 Ocelo Ave., Bohemia, N. Y. ..... p 1854 
Alrp,x Electronics, Inc., Seminole Dlv., Box 8488, Ft. Lauderdale, Fla. 

p 1321 
Anodex Instruments Inc., 1833 Haskell Ave., Vaa Nuys, Calif. ... p 761 
Austron, Inc., 10214 N. Interregional Hwy., Auslin, Tex. 
Auillmalion Developmenl Co., 9805 W. lefferson Blvd., Culver City, Calif. 
Datascan, Inc., 1111 Paullsen Ave., Clifton, N. I. p 772. 773 
Digital Equip. Corp., 146 Main St, Maynard, 1Iass. 
Electronic Design Labs., Inc., Box 1831, PhDadelphia, Pa. 
Electronic Modules Corp., P.O. BOI 141, Timonium, Md. ...... p 780 
Electronic Resources, Inc., 4581 CDiorado Blvd., Los Atlleles, Cal. 
Helix Research AsSOCL, Inc., 8384 Hercules St, La Mesa, Calif. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Hybrid Systems Carp., 95 Terrace Hall Ave., Burlington, Mast .. p 528 
M F Electronics Corp., 118 East 25th St, New Yor~ N. Y. .... p 1121 
Melpar, Inc., Special Products Dept, 7118 Arlilllloo Blvd., Falls Church, Va. 
Neshaminy Transformer CD., Edison·Furlong Rd., Fu~ong, Pa. 
Newport Labs;, Inc" 630 t Yaung St, Santa Ana, Calif. 
Philbrick/Nexus Research, 11 Allied Dr. II RIa. 128, Dedbam, Mass. 
Philco/Ford Corp., C • Tioga Ste., Philadelphia, PI. 
Pioneer Magnelks Inc., 1745 Berkeley St, Santa Monica, CaIH. p 1466 
RfL Industries, Communicallons Div., PowervRIa Rd., Boonton, N. J. 
Solid State Elctrn. Carp., 15321 Rayen Sl, Sepulveda, Cal .•.. p 2793 
Takeda Rlken Ind. Co. Ltd., 1·32·1 Asahi-cho, Nariml-ku, Tokyo, lap. 
Aerospace Avionics, Inc., 1500 Ocean Ave., Bohemia, N. Y. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
B & W Elctrn. Res. Labs, 10807 Royal Park, Dallas, Tex. 
Beckman Instrs., Inc., Elclrn. Instrs. Oiv., 2200 Wright Ave., Richmond, Calil. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Hunlington, N. Y. 
Computer Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Data·Control Systems, Inc., E. Liberty St., Danbury, Conn. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
EMR Div., Box 223, Princeton, N. I. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. I. 
Electrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calil. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Measuremenl Technology Corp., 7124 Owensmouth Ave., CanoR' Park, Cal. 
Metal Removal Co., 1801 W. Columbia, Chicago, III. 
Micom, Inc., 855 Commercial St., Palo Alto, Calif. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
NUS Corp., Box 248, Paramus, N. I. 
Nation Wide Elctrn: Sys., Inc., 570 Bloomingdale Rd.,ltasca, III. 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Power Control Corp., Bo, 11432, Pittsburgh, Pa. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Starnetics Co., Bo, 9308, N. Hollywood, Calif. 
Tele-Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Transyslems Elctrn. Co., 2200 Central Rd., Fort Lee, N. I. 

COOLANTS. CIRCUIT & COMPONENT 
Dow Corning Corp., Midland, Mich. .. .. .. .. .. .. .. . .. .. .. .. p 1580 
Atlas Engineering Corp., 26'Custer St., W. Hartford, Conn. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electronic Chemical Corp., 813 Communipaw Ave., Jersey City, N. J. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
Heeger, Inc., 729 Ceres Ave., los Angeles, Calif. 
Humble Oil & Refining Co., P.O. Box 2180, Houston, Tex. 
Hydro·Aire Div., 3000 Winona Ave., Burbank, Calif. 
Internalional Ener~ Conversion, Inc., 430 Kirby St., Garland, Tex. 
Magnedyne, Inc., 5580 EI Camino Real, Carlsbad, Calif: 
Miller·Stephenson Chern. Co., Inc., 16 Sugar HOllow Rd., Danbury, Conn. 
Rawn CompanYllnc., Box 9, Spooner, Wisc. 
Sprayon Prods., Inc., 26300 FarRO Ave., Bedford HRis., Ohio 
Stauffer Chemical Co., Silicone Dept., 299 Park Ave., New York, N. Y. 
3M Co., 3M Cenler, St. PaUl, Minn. 
Wakefield Engineering, Inc., ,Teal & Audubon Rds., Wakefield, Mass. 

COOLERS. CRYOGENIC 
~DCiated Testing Laboratories Inc., 200 Route 46, Wayne, N. J. 
BlUe M Engrl. CD., 138th & Chatham St, Blue Island, III 
Eleclro Impulse,· Inc., 116 Chestnul St, Red Bank,N. J. 
Philco/Ford Corp., C & Tioga Ste., Philadelphia, fa. 
Thermalloy Company, 8119 Diplomacy Raw, Dallas, Texas 
Aeronautical Oiv., 400 Enterprise St., Bryan, Ohio 
Air Products & Chemicals Inc., Bo, 538, Allentown, Pa. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Cincinnati Sub·lero Products, Inc., 2612 Gilberl Aw., Cincinnati, Ohio 
Cole-Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Cryotronics, Inc., W. Main St., High Bridge, N.J. 
Environmental Control Sys. Div., 43-22 Queens St., Long Island City, N. Y. 
Essex Mfg. Co., Inc., 8213 GravOiS, St Louis, Mo. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe SI., San Diego, Cal. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
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COOLERS. CRYOGENIC (Coot'd) 

International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Malaker Corp., W, Main St., High Bridge, N. J. 
Standard Cabinet Co., Inc" 392 Minnisink Rd" Totowa, N. J, 
Tor Inc., Box 8, Irwindale, Calif. 

COOLING EQUIPMENT-SEE 
AIR CONDITION~Rs: BLOWERS & FANS 

COOLING/HEATING DEVICES. 
THERMOELECTRIC 

Augat Inc., 36 Perry Ave., AtUiboro, Mass. 
Borg·Warner Thermoelectrics, Wolf & Algonquin Rds., Des Plaines, III. 

p 2796,2797 
Electro Impulse, lee., 116 Chestnut St, Red Bank, N. J •• , p 1250,1372 
General Eleclric Co., Elctrn. Compo Sales Oper., 1 RI.ver Rd., Scbenectady, N. Y. 
Harrel Inc., 16 F~cb St., East Norwalk, Conn. ..,." ... ,.... p 2817 
london Co" 811 Sharon Or., Westlake, Ohio 
Ohio Semitronlcs, Inc., 1205 Chesapeake Ave., Columbus, Obio p 1047 
RCA Eletrn. Components, 415 Soulfl 5th St., Harrison, H. J. 
Scientific Columbus Inc., 1035 W, Tbird Ave., Columbus, Oblo '" p 2586 
Tbennalloy Company, 8719 Diplomacy Row, Dallas, Texas 
American Air Filter Co" Inc" 215 Central Ave" louisville, Ky. 
American Smelting & Refining Co" 120 Broadway, New York, N. V, 
Bailey Co., 5919 Massacbusetts Ave., Washington, 0, C. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass, 
Central Scientific Co" Z600 S, Kastner Ave" Chicago, III. 
Connolly & Co., Inc., 914 Rengstorff Ave" Mt. View, Calif. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Environmental Control Sys. Div" 43·22 Queens St., long Island City, N. Y. 
Fox Valve Development Co., Inc., 2 Great Meadow la" Hanover, N. J. 
General Devices Inc., P,O. Box 253, Princeton, N, J. 
Honeywell, Apparatus Cant. Div" 2701 Fourth Ave., S" Minneapolis, Minn. 
Hydro·Aire DIv., 3000 Winona Ave., Burbank, Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Magnedyne, Inc., 5580 EI Camino Real, Carlsbad, Calif. 
Materials Electronic Products Corp" 990 Spruce St., Trenton, N. J, 
RCA, Defense Elctrn. Prods" Marne Hwy" Morristown, N. J. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
Scaico Div" 211' Warren St., W, Pittston, Pa. 
Schoeffellnstrument Corp" 24 Booker St., Westwood, N, J, 
Task Corporation, Box 3999, Anaheim, Calif, 
3M Co" 3M Center, St Paul, Minn, 
Tia Electric Co" 178-M Alexander St., Princeton, N. J. 
Tor Inc" Box 8, Irwindale, Calif. 
Wakefield Engineering, Inc., Teal & Audubon Rds" Wakefield, Mass, 
West Coast Resch, Corp., Box 25061, los Angeles, Calif. 
Westinghouse Elec. Corp., Defense Prods" Box 2278, Pittsburgh, Pa, 
Will Scientific, Inc., 39 Russell St., Rochester, N, y, 

COOLING PACKAGES, sEMICONDUCTOR
SEE TRANSISTOR & DIODE HEAT 
DlsslPATORs 

COOLING SPRAYS-SEE 
COOLANTS. CIRCUIT & COMPONENT 

COORDINATE MEASURING MACHINEs"-sEE 
MACHINES. MEASURING 

COPPER CLAD LAMINATES-SEE LAMINATES, 
MnAL CLAD 

CORDS & CABLE. DIAL DRIVE 
GC Eleclronlcs, Dept. 10-1, 4DO S. Wyman St., Rockford, III. 
Bergen Wire Rope Co., 1234 Gregg St., lodi, N, J. 
Bevin:Wilcox line Co" 95 Skinner St, E. Hampton, Conn, 
Blrnbach Co, Inc., 177 Hanse Ave., Freeport, N. V, 
Carol Cable Co., Box 68, Pawtucket, R, I. 
Game Industries, Inc" 80 Commercial St.; Freeport, N, Y. 
Gudebrod Bros. Silk Co., Inc., 225 West 34th St, New York, N, V, 
Hackensack Cable Corp" 110 Orchard St., Hackensack, N, J. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Matthews, R. Corp., E. Warren St., Fall River, Mass. 
Plastic Wire & Cable Corp., E. Main St, Jewett City, Conn. 
Shlgoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 

CORDS & TAPES. LACING 
Alpha Wire DiY., loral Corp., 711 lidgerwood Ave., Elizabeth, N. J. p 2923 
Daburn Eletrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. . . p 2935 
Dearborn Wire & Cable Co., 3333 West Dblo St., Cbicago, III. 
ICO/RaJlr, 1015 CDrplIratian Way, Palo Alto, Calff. . , .. , p 2953 
Markel, l Frank, & Sons, School La., Norristown; PI. 
Panduit Corp., 17301 Ridgeland Ave., Tinier Park, III. 
Smitfl, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Vriax Corp., 514 W. Court St, Rome, N. Y •. " " " " " " ." p 1588 
Actloncraft Prods" Inc" 2 Vennicock Ave" Port Washington, N. Y, 
Bentiey·Harrls Mfg. Co., 1050 Colwell la., Conshohocken, Pa. 
Bevin·Wllcox line Co., 95 Skinner St, E. Hampton, Conn. 
Birnbacb Co. Inc., 177 Hanse Ave" Freeport, N. Y, 
General Cable Corp., 733 Third Ave., New York, N, V. 
Gudebrod Bros. Silk Co., Inc., 225 West 34th St., New York, N, V. 
Ideal-Hellellpan Can., ltd" 331 Frankcom St" Ajax, Ont., Can. 
Matthews, R. Corp" E. Warren St., Fall River, Mass. 
Suflex Corp., 33·4a 57th St., Woodside, N. V. 
Transeon Mfg, Co., 2655 Perth St, Dallas, Tex. 

CORDS. LINE & sn. EXTENSION 
Alpba Wire DiY., loral Corp., 711 Lidgerwood Ave., Elizabeth, N. 1. p 2923 
Belden c.rp., 80x 507DA, Chicagu, III. 
Consolidated Wire & Asms. Corps., 1635 S. Clinton St., Chicago, III. 

p 2932 
Oaburn Elctrns. &.Cable Corp., 2360 Hoffman St., Bronx, N. Y. " p 2935 
Diarborn Wka & cable Co., 3333 West Oblo St, Chicago, III. 
Garrett Elclrns. & Cable Corp., 24 Central Dr., Farmingdale, N. Y. 
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ITT Wire & Cable Div., In Sterling St., Clinton, Mass. 
Rowe Industries Inc" 1702 Airport Hwy., Toledo, Obio 
Saxton Wire & Cable Dlv" 215 N. Route 303, Congers, N. Y. 
Standard Wire & .Cable CD., 3440 Overland AYe" Los AlIgeles, Cal. p 2967 
Waldom Electronics, Inc., 4633 West 53rd St., Chlcagu, III. 
American Communications Corp., 178-15 Eveleth Rd., J,maica, N. V. 
Amphenol Cadre Div., 20 Valley St., Box 150, Endicott, N. V. 
Apex Wire & Cable Corp" 380 Vanderbilt Motor Pkwy" Hauppauge, N, V. 
Atlas Wire & Cable Co., Inc" 72 N. Broadway, Yonkers, N. y, 
Blrnbach Co. Inc" 177 Hanse Ave" Freeport, N. V. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Carol Cable Co., Box 68, Pawtucket, R, I. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calif. 
Circle Finds., P.O. Box 591, Trenton, N. 1 
Cord Specialties Co., 9239 Cherry St., Franklin Park, III. 
Eagle Electric Mfg, Co., Inc., 23-10 Bridge Plaza S., long Island City, N, V. 
Eby Sales Co., 148·05 Archer Ave., Jamaica, N, V. 
Electr~Cord Mfg. Co., Inc., 312 E. Main St., Westfield, Pa, 
Electrl-Wire Assemblies Co., Inc" 700 W. Virginia St., Milwaukee, Wisc. 
Electric Parts Corp" Box 234, Georgetown, Ky, 
Empire Electronics Co., Inc" 60 Spruce St" Paterson, N. J. 
Excel Specialty Corp., 6335 N. Broadway, Chicago, III. 
General Cable Corp" 733 Third Ave., New York, N. V, 
Ideas, Inc" 118 Grand Ave" laramie, Wyo. 
Keiser's Industries, Inc" laumau St., Mt. Holly Springs, Pa. 
Koss Electronics, Inc., 2227 North 31st St., Milwaukee, Wisc. 
levlton Mfg. Co" Inc., 236 Greenpoint Ave" Brooklyn, N, V. 
linemaster Switch Corp" Box 52, WOOdstock, Conn, 
Massey, A, H" Inc., 111 Third St., Derby, Conn, 
Miller Electric Co., Box 231, Woonsocket, R. I, 
Morey Corp" 2659 Wisconsin Ave" Downers Grove, III. 
Noel Mfg, Co., Inc" 1415 Blondell Ave" Bronx, N. V. 
Pacific Electrleord Co" 747 W. Redondo Beach Blvd" Gardena, Calif. 
Paraplegics Mfg, CD" Inc., 304 N. York Rd" Bensenville, III. 
Plastic Wire & Cable Corp,,'E. Main St., Jewett City, Conn. 
Shigoto Industries, Inc" 350 fifth Ave., New York, N. V. 
Superior Insulated Wire Corp., Box 188, Stony Point, N. Y. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Waber Electronics, Inc., 2000 N. Second St" Philadelphia, Pa. 
Western Insulated Wire Co" 2425 E, 30 St, los Angeles; Calif, 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

CORDS. LINE {LAMPI-SEE CABLE. 
MULTICONDUCTOR 

CORDS. LINE. RESISTANCE 
~nsolidated Wire & Assocs. Corps., 1635 S. Clinton St, Chicago, III. 

p 2932 
Dearborn Wire & Cable Co., 3333 West Ohio St., Chicago, III. 
Standard Wire & Cable Co., 3440 Overland Ave., las Angeles, CaJ. p 2967 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. V, 
Carol Cable Co., Box 68, Pawtucket, R, I. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calif. 
Electrl·Cord Mfg. CD., Inc., 312 E. Main St., Westfield. Pa, 
Electri-Wire Assemblies Co., Inc" 700 W. Virginia St., Milwaukee, Wise. 
Morey Corp" 2659 Wiseonsin Ave., Downers Grove, III, 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts" Camden, N. J. 

CORDS. PATCH 
ADC Products, 6405 Cambridge St, MinneapOlis, Minn. P 819,824,828 
AMP incorporated, Box 3608, Harrisburg, Pa. 
Co.Jlrd Swltcb Div., 102-48 43 Ave., Corona, H.Y. 
Daburn E1etrns. & Cable Corp., 2360 Hoffman St, BronI, N. Y. ,. p 2935 
EJectronlc Assocs., Inc" 185 Monmouth Pkwy., long Branc~, N. 1 
CC ElectroniCS, Dept. 10·1, 4110 S. Wyman St., Rockford, III, 
Mac Panel Co., Box 5027, Higb Point, N. C. " ... , , , . , , . , . . p 920 
Malco Mfg. Co. Inc., 5150 W. Roosevelt Rd., Chicago, III. 
Pomona Electronics Co. Inc., 1500 E. 9tb St, Pomona, Calif. 

p 947,948.960-962,969-974 
Ross, MIHan Co., 511 Second St. Pike, Soulflampton, Pa. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 
Saxton Wire & Cable DiY., 215 N. Route 303, Congers, N. Y. 
Smllfl, H. H., Inc., 812 Snedlker Ave., Brooklyn, N. Y. "' .. ,.. p 993 
Standard Wire & Cable Co" 3440 Overland Ave., los Angeles, Cal. 
Trimm Inc., 4DO lake St, Libertyville, III. , ' . , p 996 
Vector Electronic Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. p 1006 
Virginia Eleclronics Co" Inc., 2908 Telestar Ct, Falls Churcb, Va. P 1007 
Virginia Panel Corp" Box 1106, Wayneshor~,-Va. ., P 1008 
Allmetal Screw Prods, Co" Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. V. 
ilpex Wire & Cable Corp" 380 Vanderbilt Motor Pkwy" Hauppauge, N. V, 
Associated Engineering Corp" 65 Kent St; Brookline, Mass. 
Audio Accessories, Inc., Gilsum, N. H. 
Auto·Swage Products, Ine" 502 River Rd" Shelton, Conn. 
Barker Products Co" 344'central St., Saugus, Mass, 
Birnbach Co, Inc., 177 Hanse Ave., freeport, N. V. 
California Avionics labs" Inc" Box 701, Palo Alto, Calif. 
Cambridge Thermionic Corp" 445 Concord Ave" Cambridge, Mass. 
Carol Cable Co. West, 1747 Flower St, Glendale, Calif. 
Condor Industrial Corp" 649 Chj{ds St., Wheaton, III, 
Conrac Corp., 330 Madison Ave., New York, N. V. 
Consolidated Prods, Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Cooke Engineering Co" 735 N. Saint Asaph St., Alexandria, Va. 
DeSoto Electrical Products, Box 239, DeSoto, Mo. ' 
Eby Sales Co" 148·05 Archer Ave" Jamaica, N, V. 
Electri.cord Mfg. Co., Inc" 312 E. Main St., Westfield. Pa. 
Empire Electronics Co., Inc., 60 Spruce St., Paterson, N, J. 
Emporium Specialties, Inc" 2800 East 116th St., Cleveland, Ohio 
Excel Specialty Corp., 6335 N, 8roadway, Chicago, III. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Gavitt Wire & Cable Div., Amerace Esna Corp., Brookfield, Mass. 
General Cable Corp" 733 Third Ave., New York, N, V. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Holland Electronics, Inc,,,675 Hinsdale St., Brooklyn, N. Y. 
Keiser's Industries, Inc" loumau St, Mt. Holly Springs, Pa. 
lenkurt Electric Co., Inc" 1105 County Rd" San Carlos, Calif. 
lynn Elctrns. Corp" Box 3003, Philadelphia, Pa, 
.Manger Ele:tric Co" Inc., W. Henry St., Stamford, Conn. 

Massey Dickinson Co., Inc., 9·11 Elm St., Saxonville, Mass. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave" Miami, Fla, 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Oneida Eleclronlc Mfg. Co., 843 N. Cottage St, Meadville, Pa. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd" Gardena, Caiff, 
Paraplegics Mfg. Co., Inc"304 N, York Rd., Bensenville, III. 
Philmore Mfg. CD" Inc., 130·01 Jamaica Ave" Richmond HIli, N. V. 
Plastic Wire &'Cable Corp., E. Main St., Jewett City, Conn. 
Projects Unlimited, Inc., 1926 E, Siebenthaler Ave., Dayton, Ohio 
R, C. A, Brdcst & Comm. Prods" front & Cooper Sts., Camden, N. J. 
Rectlco, Inc., 20 Village Park Rd., Cedar Grove, N. J. 
Rodda Co., Inc" 1005 Martin Ave., Santa Clara, Calif. 
Seven AssoC!, Inc" 568 San Xavier Ave., Sunnyvale, Calif. 
Shigoto Industries, Inc., 35~ Flftb Ave., New York, N. V. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Swltchcraft, Inc" 5555 N. Elston Ave" Chicago, III. 
Technical Material Corp., Box 142, Mamaroneck, N. V. 
Trl·State Elctrns, Corp" Broadway & Jefferson Sts., Camden, N, J. 
Trompeter Eleclronlcs, Inc., 8936 Comanche, Chatsworth, Calif. 
Tru·Connector Corp., 245 lynnfield ¥", Peabody, Mass, 
Whistler Elclrns" Inc" 8613 Volanda Ave" Northridge, Calif. 

CORDS. POWER-SEE CABLE. POWER 

CORDS. RETRACTILE 
Alpha Wire DiY., loral Corp" 711 lidgerwood Ave" Elizabeth, N. 1. p 2923 
Belden Corp. Box 5010A, Cblcago, 111. ." ... , ... , .. ,."." P 2924 
Daburn Elctms. & Cable Corp., 2380 Halfman St., Brm. N. Y. . . P 2935 
Dearborn Wire & Cabla Co., 3333 West Obio St, Chicago, III. 
Electrasplce Corp., 958 Brusb Hollow Rd., Westburr, H. Y. .,., p 754 
Garrett Elclrns. & Cable Corp., 24 Central Dr .. Farmingdale, N. Y. 
ITT Wire & Cable Oiv., 172 Ste~lng St, Clinton, Mass, 
LaHronlcs, 6225 Benore Rd., Toledo, Ohio 
Pomona Eleetranics Co. Inc" 15110 E. 9th St, Pomona, Calif .. , p 961 
Rowe Induslrias Inc., 1702 Airport Hwy., Toledo, Ohio 
Saxton Wife & Cable Div., 215 N. Route 303, Congers, N. Y. 
sm~, H. H., Inc., 812 Snediller AYe., BrooklJn, N. Y. 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. J. 
Associated Engineering Corp" 65 Kent St., Brookline, Mass, 
Atlas Wire & Cable Co" Inc., 72 N. Broadway, Yonkers, N. V, 
Barker Products Co" 344 Central St., Saugus, Mass. 
Birnbach Co. Inc., 177 Hanse Ave" Freeport, N, Y. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Carol Cable Co. West, 1747 Flower St, Glendale, Calif. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Electri-Wlre Assemblies Co., Inc., 700 W. Virginia St., Milwaukee, Wise. 
Fabri-Tek, Inc., 5901 S. County Rd. 18, Minneapolis, Minn. 
Flexible Circuits, Inc" Paul Valley Ind. Park, Warrington, Pa. 
Gavitt Wire & Cable Dlv" Amerace Esna Corp., Brookfield, Mass. 
General Cable Corp" 733 Third Ave" New York, N, Y. 
Keiser's Industries, Inc" laumau St., Mt. Holly Springs, Pa. 
Leviton Mfg. Co" Inc" 236 Greenpolnt Ave" Brooklyn, N. Y. 
Massey, A. H., Inc., 111 Third St, Derby, Conn. 
M~ssey Dickinson Co., Inc., 9·11 Elm St., Saxonville, Mass. 
Morey Corp., 2659 Wisconsin Ave" Downers Grove, III. 
National Radio Co" Inc., 37 Washington St., Melrose, Mass. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif, 
Plastic Wire & Cable Corp" E. Main St., Jewett City, Conn. 
Secode Electronics, 908 Dragon St., Dallas, Tex, 
Spectra·Strip Corp., P,O, Box 415, Garden Grove, Calif, 
Tri·State Elctrns, Corp., Broadway & Jefferson Sts" Camden, N, J. 

CORDS. SPEAKER EXTENSION-SEE CABLE. 
AUDIO 

CORDS. TWIN LEAD-SEE CABLE. 
MULTICONDUCTOR 

CORE ARRAYS. MEMORY-SEE 
MEMORY ARRAYS 

CORE PLANES. MEMORY-SEE 
MEMORY PLANES 

CORE STACKS. MEMORY-SEE 
MEMORY STACKS 

CORE MEMORY SYSTEMS-SEE 
MEMORY SYSTEMS. CORE 

CORES. CERAMIC 
American lava Corp" Cherokea Blvd. & Mlgrs. Rd., Chattanooga, Tenn. 

P 1575 
Basic Ceramics Inc., 221 Sevenlfl Ave., Hawthorne, H.l .,.:.. P 1577 
Carborundum Co. Elclrns Plant, Box 339, Niagara Falls, H. Y. .• p 1578 
Centralab Elctrn., DiY., 5757 H. Green Bar Ave., Milwaukee, Wisc. 
Stackpole Carbon Co., Elactranlc Components DiY., St. Marys, Pa. 
Alloys Unlimited, Inc., 16661 Ventura Blvd" Encino, Cal. 
BTU Engineering Corp., 179 Bear Hill Rd" Waltham, Mass. 
Brush Beryllium Co" 17876 St. Clair Ave., Cleveland, Ohio 
Ceramic MagnetiCS, Inc., 87 Fairfield Rd" Fairfield, N, J. 
Data MagnetiCS Corp" 5441 West 104th St., los Angeles, Calif. 
Du·Co Ceramics Co" Box 278, Saxonburg, Pa, 
Duramic Products, Inc., 430 Commercial Ave" Palisades Park, N, J. 
Electrical Refractories Co., 50 E. Clark St., E. Palestine, Ohio 
Electro·Craft Corp., 1600 2nd St., S., Hopkins, Minn. , 
Electronic Memories, Inc., 12621 Chadron Ave" Hawthorne, Calif. 
Ferro Corp., Electro Refractories Div" Box 781, E. liverpool, Ohio 
Frenchtown/CFI, Inc" 8th & Harrison Sts" Frenchtown, N. 1. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave, S., Minneapolis, Minn, 
Indiana General Corp" Elctrns. Div., Memory Prods.,Keasbey, N. 1. 
Kawecki Berylco Inds" .Inc" Box 1462, Reading, Pa. 
Kirchberger, M" & Co" -Inc., 250 Humphrey St, Englewood, N. J. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Marrland Lava Co., Inc., P.O. Box 527, Dept EEM, Ber Air, Md. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
National Beryllia Corp., Greenwood Ave., Haskell, N, J. 
Norton Co., 1 New Bond St., Worcester, Mass.· 
Permag Corp., 88.06 Van Wyck Expwy" Jamaica, N. V. 



Quartzite Processing, Inc., 6 Holyoke St., Malden, Mass. 
Star Porcelain Co., 71 Muirhead AVe., Trenton, N. J. 
Steward, O. M., Mig. Co., East 36th St., Chattanooga, Tenn. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
3M Co., 3M Center, St. PaUl, Minn. 
Ultrasonic Machining Co., 266 West A,e., long Branch, N. J. 
United Mineral & Chemical Corp., 129 Hudson St., New Yor~ N. Y. 
Zircoa, (Zirconium Corp. of America), Box 39217, Solon, Ohio 

CORES, MAGNETIC, FERRITE, EI&E 
Arnold Engineering Co., Box G, Marengo, III ...... .... ..•... p 1212 
G·L Industries, Inc., G-L Elctrn. Div" 300 Harvard Ave., Westville, N. I. 

p 1217 
Stackpole Carbon Co., Electronic Components Dlv., Sl Marys, Pa. 
Tohoku Metal Inds., ltd., 13-10, 7-Cbome, Ginza·Chuo·ku, Tokyo, Jaoan 

Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wisc. 
Custom Components, Inc., P.O. Box 248. Caldwell, N. J. 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calif. 
Fair·Rite Prods Corp .• 1 Commercial Row, Wallkill, N. Y. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 

p 1236 

Fuji Electrothem. Co .• 3~11 Shinbashi 5·Chome, Minato·ku, Tokyo. Jap. 
National Moldite Co., Inc., 250 South St., Newark, N. J. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Steward. O. M., Mfg. Co., East 36th St., Chattanooga, Tenn. 

CORES, MAGNETIC, FERRITE, POT & CUP 
Stackpole Carbon Co., Electronic Components Div., St Marys. Pa. 
Tohoku Metal Inds., Ltd., 13-10, 7-Chome, Ginza·Chuo·ku. TokyO. Jaaan 

Fair·Rite Prods Corp., 1 Commercial Row, Wallkill, N. Y. 
Ferroxcube Corp .• lock Box 359, Saugerties, N. Y. 

p 1236 

Fuji Electrochem. Co., 3~11 Shinbashi 5·Chome, Minato-ku. Tokyo. Jap. 
National Moldite Co., Inc., 250 South St., Newark, N. J. 
Siemens America Inc., 350 Fifth Ave., New Yor~ N. Y. 
Steward, D. M., Mfg. Co., East 36th St., Chattanooga, Tenn. 

CORES, MAGNETIC, FERRITE, SLUG 
American Trans·Coil Corp., 124-06 10lst Ave., Richmond Hill, N. Y. p 719 
Arnold Engineering Co., BOl G, Marengo, III. .... .... ... . .... P 1212 
Stackpole Carbon Co., Electronic Components Div., SI. Marys. Pa. 
Tohoku Metallnds., Ltd., 13·10, 7·Chome, Ginza·Chuo·ku, Tokvo.lauan 

Custom Components, Inc .. P.O. Box 248, Caldwell. N. J. 
Fair·Rite Prods Corp., 1 Commercial Row. Wallkill, N. Y. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 

P 1236 

Fuji Electrochem. Co., 3~11 Shinbashi 5·Chome, Minato·ku, Tokyo. Jap. 
National Moldite Co., Inc., 250 South St., Newark. N. J. 
Siemens America Inc .• 350 Fifth Ave., New York, N. Y. 
Steward, O. M., Mfg. Co., East 36th St., Chattanooga, Tenn. 

CORES, MAGNETIC, FERRITE, TOROID 
Arnold Engineering Co., Box G, Marengo,lIl. ................ P 1212 
G-L Industries, Inc., G-l Elctrn. Div., 300 Harvard Ave., Westville, N. J. 

p 1217 
RCA Elttrn. Components, 415 South 5th St .. Harrison. N. J. 
SIackpole Carbon Co., Electronic Components Div., St. Marys, Pa. 
Tohoku Metal Inds., Ltd., 13·10. 7-Chome, Ginza·Chuo·lw. Tokyo. Janan 

Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wisc. 
Custom Components, Inc., P.O. Box 248, Caldwell, N. J. 
Data Products Corp., 6219 De Soto Ave., Woodland Hills. Calif. 

.Electronic Memories, Inc., 12621 Chadron Ave., Hawthorne, Calif. 
Fair·Rite Prods Corp .• f Commercial Row, Wall kilt, N. Y. 
Lockheed Electronics Co., Route 22, Watchung, N. J. 
Electronic Memories, Inc., 12621 Chadron Ave .. Hawthorne, Calif. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Magnetic Core Corp., John St., Box 368, Newburgh, N. Y. 
National Moldite Co., Inc., 250 South St., Newark, N. J. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Sperry Rand Corp., Univac Oiv., Box 8100, Philadelphia, Pa. 
Steward, O. M., Mfg. Co., East 36th St., Chattanooga, Tenn. 

CORES. MAGNETIC. FERRITE. 
YOKE SECTION 

SIackpole Carbon Co., Electronic Components DiY., SI. Mary~ Pa. 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wise. 
Custom Components, Inc., P.O. Box 248, Caldwell, N. J. 

P 1236 

Fuji Electrochem. Co., 3~11 Shinbashi 5·Chome, Minato·ku. Tokyo. Jao. 
Steward, O. M., Mfg. Co., East 36th St., Chattanooga, Tenn. 

CORES; MAGNETIC. METAL ALLOY 
(OTHER THAN SILICON & NICKEL·IRONI 

Arnold Engineering Co., Box G, Marengo, III. . . . . . . . . • . . . . . . p 1212 
Burroughs Corp., Elctrn. Compo DiY., Box 1226, Plainfield, N. J. 
G·L Industries, Inc., G·l Elctrn. Oiv., 300 Harvard Ave., Westville, H. J. 

P 1217 
Custom Components, Inc., P.O. Box 248, Caldwell. N. J. 
Data Products Corp., 6219 Oe Soto Ave., Woodland Hills. Calif. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden. N. J. 
Magneties, Inc., Components Di,., Box 391, Butler, Pa. 
National Moldite Co., Inc .• 250 South St., Newark, N. J. 

CORES. MAGNETIC. NICKEl.IRON. 
EI. EE. F & RING LAMINATIONS 

Arnold Engtneering Co., Box G, Marengo, III. .... .•........ .. P 1212 
G·L Industries, Inc., G-L Eletrn. Div., 300 Harvard Ave., Westville, N. 1 

p 1217 
Inter·Technical Group Inc., Box 23, Irvington·on·Hudson, N. Y. . p 1221 
Magnetic Metals Co., Hayes Ave. at 21st St.. Camden. N. J. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 

CORES, MAGNETIC, NICKEL· IRON, TOROID 
(CASED & BOBBIN) 

Arnold Engineering Co., Box G. Marengo, III. . . . . . . . . . . . . . . .. P 1212 
G·L Industrie~ Inc., G·l Eletrn. DiY., 300 Harvard Ave., Westville, N. J. 

P 1217 
Inter·Technical Group Inc., Box 23, Irvington-on·Hudson, N. Y. . P 1221 
Sprague Electric Co., 481 Marshall SI., N. Adams, Mass. 

Magnetics, Inc., Components Oiv., Box 391, Butler, Pa. 
MagnetiC Metals Co., Hayes Ave. at 21st St., Camden. N. J. 
Infineties, Inc., Electro·Magnetic Oi,., 1601 Jessup St., WliminRton, Oela. 

CORES. MAGNETIC. POWDERED IRON. 
POT & CUP 

Arnold Engineering Co., Box G, Marengo, Iff. .• . .•. P 1212,1213 
Core·Tronies Inc., 241 N. Day St., OranRe, N. J. 
Custom Components, Inc .• P.O. Box 248. Caldwell. N. J. 
Magnetic Core Corp., John St., Box 368, Newburgh, N. Y. 
Magnetic Metals Co., HayeS Ave. at 21st St., Camden. N. J. 
Micrometals. 228 N. Sunset. City of Industry, Calif. 
National Moldite Co., Inc., 250 South St., Newark. N. J. 
Pyroferric-New York, Inc .. Bronx Blvd. at 216th St., Bronx, N. Y. 

CORES. MAGNETIC. POWDERED IRON. 
SLUG . 

American Trans·Coil Corp., 124-0610tst Ave., Richmond Hill, N. Y. P 719 
Arnold Engineering Co., Box G, Marengo, III. .... ....... P 1212,1213 
Core·Tronies Inc., 241 N. Day St.. Orange, N. J. 
Custom Components, Inc., P.O. Box 248, Caldwelf, N. J. 
Magnetic Core Corp., John St., Box 368, Newburgh, N. Y. 
Micrometals, 228 N. Sunset, City of Industry, Calif. 
National Moldite Co., Inc .• 250 South St., Newark, N. J. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Pyroferric·lliinois, Inc" 200 Madison St., Toledo, III. 
Pyroferric-New York, Inc., Bronx BI,d. at 216th St., Bronx, N. Y. 

CORES, MAGNETIC. POWDERE.D IRON 
TOROID 

Arnold Engineering Co .. Box G, Marengo, III. ... . ... . ... P 1212,1213 
G-llndustries. Inc., G-L Elctrn. Div., 300 Harvard Ave., Westville, N. J. 

Core·Tronies Inc .• 241 N. Day St., Orange, N. J. 
Custom Components, Inc., P.O. Box 248, Caldwell. N. J. 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calif. 
Magnetic Core Corp., John St.. Box 368, Newburgh, N. Y. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden. N. J. 
Micrometals, 228 N. Sunset. City of Industry, Calif. 
National Moldite Co .• Inc .• 250 South St., Newark, N. J. 
Polymer Corp .• 2120 Fairmont Ave., Reading. Pa. 
Pyroferric·lllinois, Inc., 200 Madison St., Toledo, III. 
Pvroferric-~,w York, Inc .• Bronx BI,d. at 216th St., Bronx. N. Y. 
Sperry Rand CorP .. Univac Oi,., Box 8100. Philadelphia. Pa. 

CORES. MAGNETIC. POWDERED 
PERMALLOY. TOROID 

P 1217 

Arnold Engineering Co., Box G, Marengo, Iff. ............ .... P 1212 
G·L Industries, Inc., G·L Elctrn. Div., 300 Harvard Ave., Westville, N. J. 

P 1217 
Infineties, Inc., Electro·Magnetic Oiv., 1601 Jessup St., Wilmington, Oela. 
Magnetic Core Corp., John St.. Box 368, Newburgh, N. Y. 
Magnetic Metals Co., Hayes Avel at 21st St.. Camden. N. J. 
Magnetics. Inc., Components Div., Box 391, Butler, Pa. 

CORES. MAGNETIC. SILICON. "C" 
Arnold Engineering Co., Box G, Marengo, ilL . ..... ... ... .... P 1212 
G·L Industries, Inc., G-l Eletrn. Div., 300 Harvard Ave., Westville, N. J. 

P 1217 
Inter·Technical Group Inc., Box 23, Irvington·on·Hudson, N. Y. . P 1221 
Carstedt Research Inc., Box 1347, long Beach, Calil. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. J. 
Thomas & Skinner, Inc., 1100 East 23rd St., Indianapolis. Ind. 
Westinghouse Elec. Corp., Specialty Transformer Oi,., Box 231, Greenville. Pa. 

CORES. MAGNETIC. SILICON. 
EI, EE & F LAMINATIONS 

Arnold Engineering Co., Box G, Marengo, III. . . . . . . . . . . . . . . .. P 1212 
G·L Industries, Inc., G·L Elctrn. Div., 300 Harvard AVL, Westville, N. J. 

P 1217 
Magnetic Metals Co., Hayes Ave. at 21st St .. Camden, N. J. 
Thomas & Skinner, Inc., 1100 East 23rd St., Indianapolis. Ind. 

CORES, MAGNETIC. SILICON. TOROID 
Arnold Engineerin!! Co., Box G, Marengo. Ill. . . . . . . . . . . . . . . .. P 1212 
G·l Industries, Inc., G·l Elctrn. Div., 300 Harvard Ave., Westville, N. I. 

P 1217 
Inter·Technical Group Inc., Box 23, Irvlngton-on·Hudson, N. Y. . P 1221 
Carstedt Research Inc .• Box 1347, long Beach, Calif. 
Magnetic Metals Co., Hayes Ave. at 21st St.. Camden. N. J. 
Thomas & Skinner. Inc., 1100 East 23rd St., Indianaoolis. Ind. 

CORNERS. WAVEGUIDE-SEE BENDS & 
TWISTS. MICROWAVE 

CORONA TESTERS-SEE TESTERS. CORONA 

COULOMETER5-SEE TIMERS. 
ELECTROLYTIC CELL 

COUNTERS. BI·DIRECTIONAL 
Anadex Instruments Inc., 7833 Haskell Ave., Van Nuys, Calif. ... p 761 
Alec, In~, 1125 Lumpkin St.,Houston, Tex. .......... P 1014.1015 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

Bowmar Instrument Corp .• 8000 Bluffton Rd., FI. Wayne, Ind. . . 
Burroughs Corp., Elctrn. Camp. Div., Box 1226, Plainfield. N. J. 
CMC, 12970 Bradley Ave. San Fernando, CaI~ •..•..... , .... 
California Sys. Camp., Inc., S176 Independence, Chatsworth, Cal. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Co·Ord Switch Div., 102-48 43 AYe., Corona, N. Y. 
Data Technoioo Inc., 65 Grove St.. Watertown,. Mass. 
Digital Equip. Corp., 146 Main St .. Maynard, Mass. 
Digital Instrs .. Inc., 13735 Victory Blvd .. V'n Nuys. Calif. . ... . 
Durant Digital Inst. 625 N. Cass S1., Milwaukee, Wise. . ...... . 
ENM Co., Inc., 5306 W. Lawrence Ave .. ChicaKo. Iff. . ....... . 
Eldorado Elctrns., 601 Chalomar Rd., Con;ord, talif. . ........ . 
Geo Space Systems, Inc .. 8301 49th 51. N .. 51. Petersburl!. Fla. 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. . ....... . 

P 2661 
P 1021 
P 1182 
P 1352 
P 766 

P 1024 

P 778 
P 1025 
P 1028 
P 1369 
P 781 
P 1040 

COUNTERS, DIGITAL 

Haydon Swkch , Instrument, In~, 1500 Meriden Rd .. Waterbury, Conn. 
Hecon Corp., 31 Park Rd., New Shrewsbury, N. J. P 1041 
Icon Corp., 158 Sixth St., Cambridge, Mass. 
Info·lite, Cartelll Technoioo Inc .. 45-12 108th St.. Cornoa. N. Y. 
Ilron Corp., 11615 Sorrento Valley Rd., San DieKo, Calif. P 1043 
Landis & Gyr, Inc., 45 West 45th St, New York, N. Y. . P 2153 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio 
Parabam Inc., 3017 E. Las Hermanas 51., Compton, Cal. P 793 
Presln Co., Trap Falls Rd., Shelton, Conn. .. . P 1051 
Rosemount Plua·ln Inc., Component Sales, 1416 Lebanon Rd .. Nashville. Tenn. 
Scientific Data Systems Inc .. 701 S. Aviation BI., EI SeKundo. CaL 
Servo Development Corp., 2 Willis Ct., Hltksville. N. Y. P 2672 
Takeda Riken Ind. Co. ltd., 1·32·1 Asahi·cho, Narima·ku. TokyO. JaD. 

P 1505 
Transitron Elctrn. CorP .. 168·162 Albion 51., Wakefield. Mass. 
Tyeo Instrument Div., 16 Hickory Dr., Waltham, Mass. 
Veedar·Root Inc., 70 Salle ant St., Hartford, Conn. p 1055 
Wang labs, Inc., Dept. 6·AC, 836 North St .. Tewksbury. Mass. 
Abrams Instrument Corp., 606 [ Shiawassee St., lansing. Mich. 
Alban Electronics, 111 Cedar la., Englewood. N. J. 
Allis, louis Co., Oiv.litton Inds .• 427 E. Stewart St.. Milwaukee, Wise. 
Beckman Inslrs., Inc.; Elctrn.lnstrs. Oiv .. 2200 WriRht Ave., Richmond. Calif. 
Binary Elctms. of Calif .• 1429 N. State College Blvd .• Anaheim, Calif. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Commander labs., Inc., 1177 Santa Fe Ave .• Escondido, Calif. 
Data Graphies Corp., Box 18324, San Antonio. Tex. 
Davidson Electronic Development Co., 2211 Peninsular Or., Erie, Pa. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Digital Products Corp., 4030 N.E. 6th Ave., Ft. lauderdale, Fla. 
Dynamies Research CorP .. 38 Montvale Ave., Stoneham. Mass. 
Oynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
EDP Corp., Box 6485, OrlandO, Fla. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Electronic Counters, Inc., 235 Jackson St., Englewood, N. J. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Gilway Co., Electronies Div., Box 584, Newburyport, Mass. 
Hewlelt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
IKl, Inc., 4360 Campus Dr., Newport Beach, Calif. 
I.R.A. Systems Inc., 332 Second Ave., Waltham, Mass, 
ITT Residential & Industrial Controls. 001 Allen Ave., Glendale, Calif. 
Instrument Displays, Inc., 18-36 Granite St .• Haverhill, Mass. 
Instrumentation TechnoloRV CorP .. 18811 Napa St., Northridge, Calif. 
JMR Elctrns. Corp., 1424 Blondell Ave., Bronx, N. Y. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Kessler·Ellis Prods. Co., 120 First Ave., Atlantic Highlands, N. J. 
Utton Industries, Encoder Div., 20745 Nordhoff St., Chatsworth, Calif. 
Micro Elctm. Sys., Inc .• 1275 Bloomfield Ave .. Fairfield, N. J. 
Monitor Systems Inc., 401 Commerce Dr.. Fort Washington. Pa. 
Monsanto Co., Elctrn. Instrs., 620 Passaic Ave., W. Caldwell, N. J. 
Naveor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Post Electronic Prods., 12 lothrop St., Beverly, Mass. 
Robertson Instrument Co., 1760 W. First St., Ama, Calif. 
Scientific Measurements, Inc., 9701 N. Kenton. Skokie, III. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
3M Co., 3M Center, St. PaUl, Minn. 
WER Industrial Corp .• 3036 Alt Blvd., Grand Island, N. Y. 
Weston Instrs., Inc., Weston·lexington Oiv., 17 Hartwell Ave., lexington, Mass. 
Whittaker Corp .• 9229 Sunset BI., los Angeles. Calif. 
Whittaker Corp., Ind. Prod. Oiv., 12838 Saticoy St., N. Hollywood. Cal. 
Wide Range Elctrns. Corp .• 12200 Dorsett Rd .. Maryland Hgts., Mo. 
lehntel, Inc., 145Q.6th St., Berkeley, Calif. 

COUNTERS. COIL WINDING 
CMC, 12970 Bradley Av~, San Fernando, CaIH. 
Co·Ord Switch Div., 102-48 43 Ave., Corona, N. Y. 
Durant Digital Inst. 625 N. Cass St., Milwaukee, Wisc. 
EHM Co., Inc., 5306 W. Lawrence Ave .. ChlcIKO, til. . P 1028 
Eldorado Elctrnt, 601 Chalomar Rd., COnCllrd, Calif. 
Hecon Corp., 31 Park Rd" New Shrewsbury. N. J. ... P 1041 
Integrated Circuit Elctrns., Inc., 237 Riverview Ave., Newton, Mass. 

P 1193 
Presin Co., Trap Falls Rd., Shelton, Conn. 
Veedor·Root Inc., JD Sargeant St., Hartford, Conn. P 1055 
Allis, louis Co., Oiv.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Oittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Oynapar Digital Center, 1675 Delany Rd., Gurnee, iii. 
Elden Mfg. Corp., 2712 N. Elston Ave., Chicago, III. 
Electronic Counters, Inc., 235 Jackson St., Englewood. N. J. 
ITT Residential & Industrial Controls, 001 Allen Ave., Glendale, Calif. 
Integrated Circuit Elctrn. Inc., Box 647. Waltham, Mass. 
JMR Elctrns. Corp., 1424 Blondell Ave., Bronx, N. Y. 
MKC Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
PostElectronic Prods., 12 Lothrop St., Beverly, Mass. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Whittaker Corp., Ind. Prod. Oiv .• 12838 Saticoy St.. N. Hollywood. Cal. 

COUNTERS. DIGITAL 
A 0 Data Systems, Inc., 830 linden Ave., Rochester. N. Y. 
Agastat Oiv .• 1027 Newark Ave., Elizabeth, N. I. 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 
Amphenol Controls DIY., 120 S. Main St., lanesville, Wise. 
Anadex Instruments Inc" 7833 Haskell Ave., Van Nuys, Cam. p 761 
Atec, Inc., 1125 Lumpkin St, Houston, Tex. .......... P 1014.1015 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

Bowmar Instrument Corp., 8000 Bluffton Rd., Ft. Wayne. Ind. .. 
Burroughs Corp., Elctrn. Compo DiY., Box 1226, PIai1lfield, N. J. 
C & K Components Inc" 103 Morse SI., Watertown, Mass. 
CMC, 12970 Bradley Av~, San Fernando, Calif. . ........... . 
California Sys. Camp., Inc., 9176 Ind~ndence, Chatsworth, Cal. 
ChroneUcs, 500 Nuher Ave., MI. Verno, H. Y. 
Chrono·Log Corp., 2583 W. Chester Pik Broomall, Pa. 
Clare, C. P., & Co., 3101 Pratt Blvd., thicago, IlL 

eem/1969 

P 2661 
p 1021 
P 1182 

P 1352 

99 



COUNTERS. DIGITAL Cbort'dl 

c.Gtd S\l,itcb DIY. 102-4843 Ate.. CtIDlll. N. Y. 
contrOl lI&Ic. Inc., 3 StratIuura .... NalIcl, Mus. 
ComlD. BlaIS WortIs •. Electrlalc'frodacl$ DIY •• Carlin" N. Y. 
Dlta TecbnllolJ Inc., 85 Gm. St. Wablltowl, Mass; ••• •.••• p 1024 
~ •• Iac •• 1111 Pauilsoa.Ate.. Cllfllln. N. J •.•.• : ,... p .m, 773 
_ E,,1p. Carp., 14UJaID St,1Iayurd.h 
DlJltallnlll's.. Inc.. 13735 ¥IcIIIy Blvd. ¥anHors. CIII!. • ••. , p 778 
Disc Inllls.. Inc .• 2701 S. Halladay St. Santa Ana, Calff. ••.•.•• ' p 779 
.... ot Dfaital list &25 N. Can SI., Milwaukee, Wise. .•....... p 1025 
EMmo EIcIms.. 101 CbIemar Rd., Concord. Calff. •••...•••• P. 1369 
EItctroalc Assocs.. Inc.; 18511!1IIIIIIIIIb Pkwy. lolli Bnncb; N. J. p 1571 
Electronic Moduln CIIIJ., P.O. 801141. nmenilm, Mil. •••.•. p 780 
FIIk Standards Inc. 213 MaID St .• West Chlcap; UI. 
G8IIIIlI1 Electric CI.. ElclrIL Com,. SaIl. Oper •• ll11Yer RII.. SchlalCfadJ. No Y. 
lib'" MfJ. .. IIslIIrc/I Carp., 45G N. Mall St. Janmlll, WIse. p 1038 
1/aJd0D, A. W. Ca.. 232 N. EIDI St., WaIIIHy. CoRL ......... p 1040 
I/IJdtll SWitcb .. InsIr!HnIDt. Inc.. 1500 MerMen It, Waterlllll'J. CtnIL 

p 1742 
Hestk Cn. Dept 180, 1IIn111 HarllRr. Mlcb. 
HICow Clrp •• 31 PIIk Rd. New Shrmllury, N. J. .. .. .. .. .. p 1041 
HlHok Electrical 10lil. CD.; 10514 DuPoul Ave,. Clmland. Ohio p 1394 
Icon Corp •• 15& Slxtll St, Cambridge, MIst 
Info.Ute. CarteJD Tacbn"'" lie., 45-12 lD8tk St, Carnal, N. Y. 
Intapated Circuit Elctras.. lac •• 237RiYan1ew An., Newton, MaSt 

\ p 1193 
Jotarcowllllental EIctrn. Corp.. BOx' 151. Fairport, No Y. ........ p 1409 . 
lInIa Ctrp. 11&75 Sarrento Valley'Rd •• Sal DIego, Calff. ••••• p 1043 
landis .. a,r, Inc., 45.West 45111 St., New YM'k, 11. Y. .. .. .... p 2153 
Maltl'llinc.. 241 Senaca St, Buffalo, No Y. .......•........ p 1749 
llell Co.. IDa., 21&-220 MUI St., BIIstoI, Pa. .............. p 1195 
Metric $JsteIlS Carp, 73& N. Baal St., Flrt lVIllea 8OIch, FII. p 786 
Motar.11 Clmll." ElcInIs..lnc •• 4501 N. Aupm Blvd. Chlap, IN. 
Neutronic Clrp.; 801 825. St. louis, MI. 
NOMlnear $Jste1DS, Inc, 801 N, Del Mar, Calff. 
PPM Inc •• 701& EucUd An. ClmlllIII •• blo 
Pa ..... 1Dc., 3017 E. las Hermtllas St, &llIptol, Cal. ...... p 793 
Patwia Dlv., l1li710, Ytaterlllry, Conn. .............. p 1196.11.97 
hnmld flumlcmn Ct.; 7248 Frankstowa An. Pltlsbergh, PI. 

PhDco/Fard Corp •• C & Tilp Sts., P~HadeJp~1a, PI. 
Pinnteslnc •• 1275 BlOlllfield Ava., Fairtleld, No 1 
Pl'lcisiln Tilllr Ce, Inc, 400 Wesley Ave., W ...... ot, Cona. 

p 794 

Presln Co., TI1jI FaDs Rd •• Sbeltoo. Clna: . ..•...•.....•• p 1051 
RIIJt/IIoa Computer, 2700 Sollfll Fairview St, Santa AnI. Cain. 
Rocldand labs., lac., l1li57. Tappan, N. Y ...... "......... p 1481 
Rosemount Plug~n Inc., Co.ponenl Sales. 1418labanen Rd., Nas~""e, TIlIn. 
Scielllfic Date SysteDlS Inc., 7111 S. Avlatitll BI~ B Sepnda, CII. 
ServJ Develojllleni Carp., 2 Wills Ct, IIiclsvIUI. No Y. .••...• p 2672 
Silnpson Eleclrlc Ct •• 52DO W. KInzia St., CMcap, In. . 
Takeda Rlken Ind. Ct. Ltd.; 1-32·1 Allhkho, NerJma-ku. TIIe)ll. JaPr 

'. p .1505 
Tnilsft.ow Elctro. Corp., 1 ... 182 A1blo. St. Walea.lld, Maes. 
TJco lollrument DIY., 18 Hickory Dr., WaltUll, .. 
VHdlr.JIoot Inc •• 70 Sargeant St •• Hartfard. CODD. .••....... plOSS 
Wang Labs, Inc., Dept. &-AC, 83& North St, Tewb$IIury, Mass. 
Alban Electronic~ 111 Cedar La., Englewood, N. l. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee. Wisc. 
American Micro-Systems,'lnc., 3800 Homestead Rd., Santa ~Iara, Calif. 
Automatic Timing & Controls Inc., King of Prussia; Pa. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Beckman Inslrs., Inc., Elctrn.lnslrs. Div., 2200 Wright Ave., Richmond; Colif. 
Binary Elelrns. of Coin., 1429 N. State College Blvd., Anaheim, Calif. . 
Bio-Medical Elelrns., Inc., 653 Lofstrand La., Rockville, Md. 
Bristol Co., Box 1790. Waterbury, Conn, 
California EJectro-Sciantific Corp., 2203 S. Grand Ave., Santa Ana, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Canadian Resch. Inst, 85 Curlew Dr., Don Mills, Ont., Cen. 
Charter Laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Chronetics, Inc., 500 Nuber An., Mt. Vernon, N. Y. 
Chua Elelrn. Co., Ltd., 21 Mutohongomachi Hachioji.shi, Tokyo, Jap. 
Commander lJIbs., Inc., 1177 Santa Fe Ave., Escondido, Calif. 
Communication Electronics, 6006 Executiva Blvd" Rockville, Mel. 
Copar Corp., 57~ West 77th St, Oak Lawn, III. 
Corning Glass Works, fluidic Prods. Dept, Corning, N. Y. 
Counting Inslrs.ltd., 5, Elstree Way, Boreham Wood. Hertfordshire, Eng. 
Data Grap/lies Corp., BoII8324, Sen Antonio, Tex. 
Data lollrument Div., 730D Crescent Blvd., Pennsauken, N. J. 
Oatum, Inc., 170 ~. L~rty Ave., An.heill), Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Dawe instruments. Ltd., Western Ave., Aclon, London W3, Eng. 
DiiAn Conlrols, Inc., 944 Dorchester Ave., Boston, Mass. 
Digital Data Systems; 18819 Bryant St, Northridge, Cal. 
Digital Products. 335 W. Sevenlh St, San PediD, Calif. 
Dixson, Inc., Box 1449, Grand Junelion, Colo. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dynamic Precision Controls Corp., 449 E.Main St., Hagerstown, Ind. 
Dynamics Research Corp., 38 Montvale An., Stoneham, Mass. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Dytro Corp., 63 Tec St, Hicksville, N. Y. 
£OP Corp., Box 6485, Orlando, Fla. 
EG & G Inc.,.35 Congress St., Salem, Mass. 
Eberline Instr. Corp., 805 Early St, Sante Fe, N. ~. 
Edwin Inds. Corp., 11933 !Tech. Rd., Silver Spring, Md. . 
Eieo £leelronic Instrument Co., Inc., 283 Malta St, Brooklyn, N. Y. 
Eleelra-Sonlc Control, 1625 N. Main, Mant~a, Cal. 
Electronic Counlers, Inc.,· 235 I~ckson St, Englewood, N. J. 
Eleelronic Ideas, Inc., Box 137, Wyncote, Pa. 
Elran Inc .• 9701 N. Kentoo Ave., Skokie. III. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
rllrchOd SemIConductor, 313 fairchild Dr." Mountain View. Colif. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. . 
F~her-Akin CO.,'P.O. Box 698, Manhattan Beath. Calif. 
Fosler & Allen, Inc., Box 466, Chatham, N. J. 
General Equipment &. Mfg. Co., Inc., 3300 Fem Valley Rd., Louisville, Ky •. 
General Radio Company, 000 Baker Ave., W. Co~d, MaSS: . 

lOB eem/l96\! 

Gurtey, W. & L. E., 514 Fulton St., Troy, N. Y. '.. 
. ~ Hewlett·Packard Co., 1501 Page Mill Rd., Palo Allo; ColjL 
• IKl, Inc .• 4360 Campus Dr., Newport Beach, Cal~. 

I.R.A. systems Inc., 332 Second Ave., Waltham, Mass. 
Il![ Residential & Industrial ConllVls, SOl A,lIe~ ~ve'rGlendale, Calil. 
Informalion Instruments, Inc., 62 Enterprise 01., Ann Arbor, Mich. 
Instrument Displays, Inc., 18-36 Granite. St., Haverhill, Mass. 
Instrumentation T~hnology CoIP., 18811 Nana.St.. Northridge. Calif. 
Integrated Clrcuil Elclm. Inc., Sox 647, Waltham, Mass. 
JMR £lctrns. Corp .• 1424 Blondell Ave., Bronx, N. Y. 
Keltron Corp., 225 C~cent St., Wanham,Mass. 
Kessler.Ellis Prods. Co., 120 first Ave., Allantic Highlands, N. I. 
Labgear, Lid., Cromwell Rd., Cambridge, Eng.. . ' 
Lahigh VaOey Electronics, Inc., Box 125, Fogelsville, Pa. 
Loral Eletrn. sy~, 825 Bronx River Ave., Bronx, N. Y. 
MKC' Electronii:S Corp., 454 E. Donovan Rd., Kensas City, Kans. 
Machinery Eiectrification, Inc., 56 Hudson St, Northboro, Mass. 
Mast Development Co., 2212 East 12th. St., Davenport, Iowa 
Mechanics For Elctrns., Ine., 152 Sixth St .• Cambridge, Mass. 
Melland Gear & Instr. Co., Inc., 84 Sylvester St; Westbury, N. Y. 
Micro Elelm. Sys., Inc., 1275 Bloomfield Ave., Fairfield. N. J. 
'Mid-Wesl Metal Products, Inc., 450 E. Donovan Rd., Kanlls City, Kans. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington. Pa. 
Monsanto Co., £lelrn. Instrs., 620 Passaic Ave., W. Caldwell, N. I. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Nano Fast, Inc., 416 W. Erie, Chicago, 01. 
Nanosecond Systems, Inc., 17~ LinwolJ!l Ave., Fairfield, Conn. 
Nalionll EI~tronii:S. Inc., Box 269. Geneva. III. . . , 
National Semiconductor Corp .• 2975 San Ysidn: Way, Santa Clara, Calif 
HaYcor Inc., Valley Forge Ind. Pk., Norr~lown, Pa. .. 
Nuc/ear Equipment Chemical Corp., 165 Marine St, Farmingdale, N. Y. 
Philips Electronics Industries, Ltd., 116 Vanderlwof Ave., Toronto. Ont., Can. 
Posl Electronie Prods., 12 Lothrop St., Beverly, Mass. 
Potter Aeronautical Corp .• U. S,.Rte. 22, Union, N. I. 
Preston Scientific, Inc., 805 E. Cerritos Ave,', Anaheim, Calif. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Redington Counters Iinc., 130 Addison Rd., Windsor, Conn. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Roback Corp., Huntingdon Valley, Pa. • 
Robertson Instrument Co.,. 1760 W. First St, Azusa, Calif .. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Royco Instruments Ine., 141 lefferson Dr., Menlo Pk., Calif •. 
Saturn Electronii:S Corp., 3111 Benton ~., Garland, Tex. 
Sensor Corp .• 97 Indian Field Rd., Greenwich, Conn. 
Signetics Corp., 811 E. Arques Ave., Sunnyvale, Calif. 
Solid Controls, Inc., 6112 West 14th St., MinneapOliS, Minn. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Tech Serv., Inc., 5451 Holland Dr., Beltsville, Md. 
Tecflmetric Co., 2449 Harding Ave., Redwood'City, Calif. 

. 3M Co., 3M Center, St. Paul, Minn •. 
Tune Systems Corp., 265 WIIisman Rd., Mountain View, Calif. : • 
Tokyo Elec. Co., Ltd., 14-8, I-Chome.Ucfli.J<anda, Chiy<lda·ku, Tokyo, lap. 
Universal Mfg. Co., Inc., 1168 Grove St .• Irvingion, N. I: 
Venner Elctrns. Ltd., Klngslon By-I'ass, New Malden, Surrey, Eng. 
Vogue Instrument Corp:, 31 Commercial St., Plainview, N. Y. 
WER Industrial Corp., 3036 An Blvd., Grand Island, N. Y. 
Weston Instrs., Inc., Weston·Lexington Div .• 17 Hartwell Ave., Lexington. Mass. 
Westronics, Inc., 3605 Mccart St., Fort Worth. Tex. 
WIIittaker Corp., 9229 Sunset' BI., Los Angeles, Calif. 
WIIittaker Corp., Ind. Prod. Div., 12838 Saticoy St, N. Hollywood, Cal. 
Wyle Labs., 128 Maryland St., E1 Segundo, CaliL 
Zehntel,.Inc., 145ll6th St, Berkaley, Calif. 

.cOUNTERS. 'DIRECTIONAL 
Anad.1 Instrul1llnts Inc., 7833 Hasll.1I Ave., Van Nuys, Calif. .•. p 76 1 
AutoInaIIon Denlepllent Co., 99D9 W. JeII.rs.-8Ivd., Cutvar City, Cllif. 
Blrroughs Corp., Elctm. COlip. DIY., 1111.12211, Plainfield, N. I. P 1182 
California Sys. COllp., Inc., 9176 Independence, Chatsworth. Cal. p 766 
Co-OnI SWitch Div., 102-48 43 An., Carona, No Y. 
Date Technelogy Inc. &5 Greve St, Watertown, Mass. •..•••• p 1024 
Dunnl DI&ilallnst 825 N. Cass St, Milwaukee, IrISC. •• • • . • • • p 1025 
EMol'Ido Elclrns., 101 Chalomar Rd., CDDCord, Calif. •.••.•.••. p 1369 
FalrckRd Clntrols, 225 Pari! An., Hicksville. No Y. 
HlCOn Corp.,~31 Pari! Rd., New ShreWibIll'J. No J. .........• P 1041 
landis & Gil. Inc. 45 West 45tk St, New YIIk, No Y......... p 2153 
I'arabaIIlnc., 3017 E. las Hermana. St., Co.plea, Cal. 
Rosemount Plul·ln Inc., COllponent Sales, 141aLebanaa Rd., NaskvUle, Teun. 
Scientific Date Systemalnc .• 701 t Aviatien II. EI Seguad., Cal. 
Seno Develljllllnl Corp, 2 Wills CI., Hlcknille, H. Y. 
Trco InllrDment DIY., 18 HldcGry Dr .• IValtlllllll, MaSs. 
Vlldar·Roltlnc., 70 Sergeant St .. Hartfanl, Cona. ........... plOSS 
WlOIlabS, lac., Dept 6-AC, 83& Norlb St. Tewksbury, Maa. -
Alban Electronics, 111 Cedar La •• Englewood, N. I. , 
Allis, Louis Co .• Oiv. Litton Inds .• 427 E. Stewart St .. MHwaukee: Wisc. 
B~kman Instrs., Inc., El~trn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Binary Elelrn~ of Calif., 1429 N. State Co!lege Blvd., Anaheim, Calif. 
Digital Data Systems, 18819 Bryant 81., Northridge, Cal. 
Dynamics Research COIP., 38 Montvale Ave., Stoneham, Mass. 
Dynapal Digital Ctnter, 1675 Delany Rd",Gumee, III. 
EDP Corp., BOI 6485, Orlando, Fla. 
Electronic Counlers, Inc., 235 lackson St.. englewoOd. N. J. 
Faircflild Semiconductor, 313 fairchild Dr., Mo~ntain View, Cal~. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fishar-Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

. 1111 •• Inc., 4360 Campus Dr., Newport Beach, Calif.' . 
m Residential & Industrial Controls, SOl Allen Ay.e., Glendale, Calif. 
Instrument DisplayS, Inc .• 18-3~ Granite St.; Haverhill, Mass. 
JMR ElclrnS. COIP., 1424 Blondell Ave., Bronx, N. Y, 
Kellron Corp., 225 Crescent St.; Wallham. Mass. 
Kessler·EllIs Prods. Co., 120 First Ave., Atlantic Highlands, N. J. 
MonilOr Systems Inc., 401 Commer~e Or .• F9rlWasbington,Pa. 
Monllnto Co., Elctrn. Instrh'620 Pasqic Ave .• W. Caldwell; N. J. 
Naveor Inc., Valley Forge,Jrupk.,.Hortistown,. Pa: ~ 
Post Eleelronic Prods., 12. L.IIJropSt., .Beverly, Mass .... 
Recora Co., Inc., Powis Rd., St Charles; III •. ' .. ' .. ' . 
Robertson Instrument Co; 1760W. Firif$t., Aiusa, Calij. 
:lec/lmelric Co., 2449 Ha.rding Ave .• Red.wood City. Calff, . 

~M GO., 3~ Center, St. PaUl, Minn. 
WIIlttaker Corp., 9229 Sunset BI., Los Angeles, Colif. 

.. Zehntel. Inc., 1451).6th,St, Be~keley, Calif. 

COUNTERS. ELECTRO·MAGNETlC· 
AgastaI Diy .• 1027 Newark Ave., Elizabeth. N. I. 
Chreao·Lor Corp.,1583 W, Chester Pike; Br_all, Pa. 
DurantOltftallnst &25 N. cau St., Milwaukee; Wisc. .•...... p 1025 
ENM Co., Inc., 5308 W. Lawrence Ave., ChICllfO. III. .. . . . . . . .. p 1028 
Eagle Signal Oiv., E. W.· Bliss Co. 738 FederalS! .. Oavenolirt. Iowa 

. , p 1020 
Gibbs MIl. ~ Remrch Corp., 45ON .. Main St., Janesvilll, W'ISC. p .103B 
Haydon, A. W. Co., 232 N •. Elm St, Woterbury, Conn. ... ...... p Hl40 
HeCOl Corp, 31 PIIk Rd., New Sbrmburl.No J. • ...... , .. . p 1041 , 
Hooe,.ell, Micro switch Dlv., 11 W. Spring St, Freeport, 01. 
landIs & Gyr, Inc., 45 West 45th St, New York, N. Y. ........ p 2153 
Micra Switch, DIY. Honeywell; 11 W. SprlDg St., Freeport, III. 
Para/Jam Inc., 3017 E. Las Hermanas St, CampIon, Cal. 
Praclslon Tiiler Co. tnc., 400 Wesley Ave., Westbra.ok. Conn. 
Presln Co., TI1jI Falls Rd., Shelton, CGII!. 
Slpa Inlllumeets IIC., 170 Pea~ St. Braintree. Mass. 
Vlldor·RoetlDe., 70 Sarplnt St. ·Hartford, Cal.. ........... plasS 
Abrams Instrument COIP., 606 E: Shiawassee St., lanSing, Mich .. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
California' Electro-Scientific Corp., 2203 S. Grand Ave., Santa Ana, Cain. 
Canadian Resch. Inst, 85 Curlew Dr., Don Mills, Ont., Can. 
Counting' !Rslrs. Ltd., 5, Elstree Way, ·Boreham Wood, Hertfordshire; Eng •. 
Cramer Div., Conrac. Corp .• Old Saybrook, Conn. 
Dytro COIP., 63 Tee St, Hicksville, N. Y. 
Electric Taclwmeter Corp., 68th & Upland Sts., Philadelphia, Pa. 
Ericsson Centrum Inc .• 16 E. 40th St., New York. N. Y. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd" Louisville, Ky. 
Gilway Co., Eleelronics Div., Box 584, Newburyport. Mass. 
Hughes Aircr8lt Co., Ground Sys. Group. 1901Malve~n St, fullerton, Cal. 
m Residential & Industrial Contmls, SOl Allen Ave., Glendale. Colif. 
Kessler·Ellis Prod~ Co .• 120 First Ave.. AHantic Highlands. N. J. . 
Machinery Electrification, Inc., 56 Hudson St, Norlhboro. Mass. 
Orbit Inslrument Corp., 131 Eileen Way, Syosset, N. Y.· 
Peco Corp., 111 Ortego Ave., MI. V'I8W, Calif. 
Photomation, Inc., 2SO Polaris Ave., Mountain View, Calif. 
Power Instrumenls Inc., 7352 No. lawndale Ave .• Skokie. III. 
Redington Counters Inc., 130 Addison Rd" Windsor. Conn. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Robol Inds .• Inc., 7041 Orchard. Dearborn, Mich. 
Tokyo Elec. Co., Ltd., 14-8.I·Chome, Uchi·Kanda, Chiyoda·ku. Tokyo. Jap. 
Whittaker Corp., 9229 Sunset BI.. Los Angeles, Calif. 
Whittaker Corp., Ind. Prod. Di'.,'12838 Saticoy St., N. Hollywood. Cal. 

COUNTERS •. FREQUENCY 
AEL Inc., P.O. Box 552, lansdale. Pa. 
AIIIerlcan Time Products, Bulova Watch Co., Inc., 

91-20 Weodside Ave., Woodside, N. Y. , 
AIIphlnol Controls DiY., 120 S. Main St. lanlSllle, Wise. 
AlIad'llnstrtlllents Inc., 1833 Haskell A .... Van Nuys, Calff. ... p 761 
Alec, Inc .• 1125 Lumpkill St, Houstan, TeL ...• "..... p 1014. 1015 
Biddle, James G. Co., Towns~lp Un. & lolly RIll., Plymouth Meeting, PI. 
CMC, 12970 Bradl., A ... , SaD F.mlAdo, Calff. ..•.••.. p .1352; 1353 
CalHaroia Inlll's. Carp., 3511 Midway Dr., San II'IIP. Calff. 
Co-Ord SWitch Dlv., 102-48 43 Ave., Corona, N. Y. 
Data Tecbnology Inc., 65 Gron St. Watertown. MasL ....••. p 1024 
Eldarada Elctras., 601 Cllalomar R_., Concord, Calff. ...••.•... p 1369 
Heath Co., Dept 180, IIIntoR Ha.rIIlr,Micfl. 
Hickok Electrlcallnlll. Ca .• 10514. DuPont Ave., Clmland, Ohio p 1394 
Intercontinlnlll Elctro. cor,., IIIx 151, Fairport, N.Y ...... ,.. p 1409 
linin Corp., 11615 Sorrento Valley Rd., San Diego. Calif. ..... p 1043 
Kay Electric Co •• Ma,l. An., Pina Brook, No I. 
Magtrellnc., 240 Sen.ca St., Buffalo, No Y.. •..•....•....•.. p 1749 
Mesa Co., Inc., 216-220 Mal St. Brbtol, Pa. , 
MIlllc $Jstems Carp:, 136 N. l1li1 St, Flrt lVIlton leacb, Fta. p 786 
Moturela Comm. & Elctms .• lnc .• 4501 N. Augusta Blvd., Chicago, III. 
Neulloaie Corp .• Box 625, St. louis, Me. 
Pbllce/Ford Corp., C & nap SIs., Philadelphia, Pa. 
Pinlltas lac .• 1275 9100mfi.ld Ave., Fairfield, N. I. 
., .. mlUnt Plug·11 Ine., Compenent Sales. 1418 Lebalen Rd .. Nashv"I •• Tenn. 
Scientific Date SystellS Inc., 701 S. Aviation BI., EI Seguadl, Cal. 
Slmpsen Electric C •.• 5200 W. Klazie St. Ch\cap,.IH. 
SInger Co., Instrullentalllln DIY .• 915 Pembroke St .• Bridgeport, Conn. 

. p 1492 
Takeda Rlk.n Ind. Co. Ltd. 1-32·1 Asahl-dlo, lerima.«u, Tokyo. lap. 

TIl. laboratorler Iac., 80 Dlhnt St. Plainview. N. Y. 
Trco IAIII.llent QiV. 16 Hickory Dr., Waltham. MaSL 
Veedor·Roallne.·70 "rieaat St, Hartford, COlli. 
Advanced Energy Conversion. 191.8 Menallo Ave .• Menlo Pari!, Caiif. 
Alban ElectroniCS, 1lI Cedar la., Englewopd; N. J. 
Allis, Louis Co., Div. Uton Inds.; 427 E: Stewart·St., Milwaukee. Wise. 

p 1505 

Anritsu Elec. Co .• Ltd .• 12·20. Minamiazabu 4 chome, Minato·ku. Tokyo. lap. 
Astro Communication Lab., 9125 Gaither Rd., Gaithersburg, Md. 
Beckman Instrs., Inc., Elclm.lnstrs. Div., 2200 Wright Ave., Richmond. Calif. 
Chronetics, Inc., SOD Nuber Ave .• Mt. Vernon,N. Y. 
Communicalion Electronics, 6006 Executive Blvd., Rockville. Md. 
Oata Instrument Div., 7300 C~scenl Blvd .• Pennsauken, N. J, 
Oatum, Inc., 170 E. Liberty Ave., An~eim,Calif. 
Dawe Instruments, Ltd .• WestelnAve., Acton. Loridon W3, Ing. 
Digital Data Systems, .18819 Bryanl St., Northridge •. Cal. 

, Dixson. Inc." Box 1449, Grand lunetion, Colo. ' . 
Dynamic Preeision Controls Corp., 449 E. Main St., Hagerstown •. ,lnd. 
Dynapar Digital·Ctnter; 1675 Delany Rd., Gurnee, III. 
Edwin Inds. COIP" 11933 Tech Rd., Silver Spring, Md. ' 
Electronic Counters; Inc.,· 235 lackson St.. Englewood, N . .J. 

,Elron Inc., 9701 N. Kenton Ave., Skokie. III: 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale. Calif. 
Fisch.er & Porter Co .• 115 Warminster Rd .•. Warl1)inster, Pa. 
Harshaw Chemical Co., 1945 E. 97th St, CI~eland, Oh.io 
Hewlelt·Packard Co .• 1501 Page Mill Rd., Palo Alto. CaIH. 
ITT Residential & Industrial Conlrols, SOl Allen Ave .. Glendale. Calif. 
Instrumentation Technology COIP .. 18811 Naaa St.. Northridf(e. Cal~. 
IMR E1e1rns. Cor~., 1424 Blondell Ave .• Bronx; N. Y.. . . 
Micro £lelrn. Sys., Inc., 127~ Bloomfield AVJ.,. Fairfield.N. I.' 



Milletron, Inc., 540 Alpha Dr;,Pittsburgh, Pa. 
Monsanto Co., Eletrn. Instrs., 620 Passaic Ave., W. Caldwell, N. J. 
New london Instrument CD .. Box 189, New london, Conn. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Post Electronic Prods., 12 lothrop St., Beverly, Mass. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Systems Res. lab~ Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
3M Co., 3M Center, St. Paul, Minn. 
Time Systems Corp., 265 Whisman Rd., Mountain View, Calif. 
Tokyo Elec. CO.,ltd.,I4-8,I·Chome, UChi-Kanda, Chiyoda-ku, Tokyo, Jap. 
Venner Elctrns. ltd., Kingston By-Pass, New Malden, Surrey, Eng. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Weston Inslrs., Inc., Weston-lexington Div., 17 Hartwell Ave., lexington, Mass. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 

COUNTERS~ GATING 
A 0 Data Systems, Inc., 830 Linden AVI., Rochester, N. Y. 
Anadex Instruments Inc., 7833 Haskell AYe., Van Nuy~ Calif. 
Aritech Corp., l~D Uncoln st., BriglrtGn, Mass. 
Atec, Inc., 1125 Lumpkin st., Houston, Tex. ..•....... p 1014,1015 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

p 2661 
CMC, 12970 Bradley Ave., San Fernando, Cal~. ..... .. p 1352,1353 
Co-Ord SWitch Div., 102-48 43 Ave., Corona, N. Y. 
Eldorado Elctrns., 601 Chalomar Rd., ConcDld, Cal~. .. p 1369 
Fork Standards Inc., 213 Main St, West Chicago, III. 
Itron Corp., 11675 Sorrento Valley Rd., San Diego, Calif. ... p f043 
Neutronic Corp., Box 625, St Louis, Mo. 
Transitron Elctrn. Corp., 188·182 Albion St, Wakefield, Mass. 
Tyco Instrument DiY., 18 Hickory Or., Waltham, Mass. 
Veedor·Root Inc., 70 Sargeant St., HartfDld, Coon. 
Alban Electronics, 111 Cedar la., Englewood, N. J. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Beekman Instrs., Inc., Elctrn. Instrs. Div., 1100 Wright Ave., Richmond, Calif. 
Charter Laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Datum, Inc., 170 E. liberty Ave., Anaheim, Calif. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electronic Counlers, Inc., 135 Jackson SI., Englewood, N. J. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
In Residential & Industrial Controls, 801 Allen Ave., Giendale, Calif. 
Instrumentation Technology Corp., 18811 Napa St, Northrid~e, Calif. 
leCroy Res. Sys. Corp., 116 North Rte. 303, W. Nyack, N. Y. 
loral Elctrn. Sys., 825 Bronx River Ave_, Bronx, N. Y. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Monsanto Co., Elctrn_ Instrs.,620 Passaic Ave., W. Caldwell, N. J. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
Post Electronic Prods., 11 lothrop St., Beverly, Mass. 
Roback Corp., Huntingdon Valley, Pa. 
Systron-Donner Corp., One Systron Dr., Concord, Calif. 
3M Co., 3M Center, St. Paul, Minn. 
Time Systems Corp., 265 Whisman Rd., Mountain View, Calif. 
Tokyo Elec_ Co., ltd., 14-8, I-Chome, Uchi-Kanda, Chiyoda-ku, Tokyo,lap. 
Venner Elctrns. ltd., Kingston By-Pass, New Malden, Surrey, Eng. 
Weston Instrs., Inc., Weston-lexington Div., 17 Hartwell Ave., lexington, Mass. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 

COUNTERS, GEIGER 
Amperex Elctrn. Corp., 230 Duffy Ave., ~Icksville, N. Y. 
General Electr.ic Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Landis & Gyr, Inc., 45 West 45th St, New York, H. Y. 
Victoreen Instr. Diy., 10101 Woodland Ave., Cleveland, Ohio 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. 
Baird-Atomic, Ine., 33 University Rd., Cambridge, Mass. 
Central Scientific Co., 1600 S. Kastner Ave., Chicago, III. 
Eberline Instr. Corp., 805 Early St., Santa Fe, N. M. 
General Nuclear Corp., 2640 Park Ave., New York, N. Y. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Harshaw Chemical Coo, 1945 E. 97th St., Cleveland, Ohio 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Johnston Labs., Inc., 3 Industry la., Cockeysville, Md. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Nuclear Corp. of America, 2 Richwood Pl., Denville, N. J. 
Nuciear Development Lab., Inc., Box 7034, Kansas City, Mo. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Suppl ies, Box 311, Encino, Calif. 
Packard instrumenl Co., Inc., 2100 Warrenville Rd., Downers Grove,llI. 
Reuter-Stokes, 18530 S. Miles Pkwy., Cleveland, Ohio 
Solid State Radiations, Inc., 1161 S. Carmelina, los Angeles, Calif. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Wood, N. Counter lab, Inc., 1525 East 53rd SI., Chicago, III. 

COUNTERS, MECHANICAL 
Amphenol Controls Oiv., 120 S. MainSt, Janesville, Wise. 
Bowmar Instrument Corp., 8000 Bluflto, Rd., Ft Wayne, Ind. ... p 1021 
Durant Digital tnst 625 H. Cass st., Milwaukee, Wisc. ........ p 1025 
ENM Co., Inc., 5306 W. Lawrence AYe., Chicago, 111. ... p 1028 
Eagle Signal DiY., E. W. Bliss Coo, 736 Fedel'1ll St, Oavenporl, 1m 

p 1020 
Haydon, A. W. Co., 232 H. Elm St., Waterbury, Conn. ......... p 1040 
Hmn Corp., 31 Park Rd., New Shrewsbury, N. I. 
Planet Instr.,. Inc., 1521 Progress Rd. Ft Wayne, Ind. ....... p 1752 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Presin Co., Trap Falls Rd., Shelton, Conn. 
S,no Development Corp., 2 Willis Ct, Hicksville, N. Y. p 2672 
Sterling Instr., 76 E. Second St, Mineola, N. Y. • • . • . . • . • . . p 1767 
Veedor-Root Inc., 70 Sarg.ant St, Hartford, Coon. .. ,.. . . . . .. p 1055 
Barker & Williamson, Beaver Dam & Canal Rds., Bristoi, Pa. 
Counting instrs. ltd., 5, Elstree Way, Boreham Wood, Hertfordshire, Eng. 
Dittmore-Freimuth Corp., 2517 [ Norwich St, Miiwaukee, Wise. 
Electric Tachometer Corp., 68th & Upland Sis., Philadelphia, Pa. 

Engler Instrument Corp., 250 Culver Ave., Jersey City, N. J. 
Foxbaro, foxboro! Mass. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Mast Development Co., 1211 East 11th St., Davenport, Iowa 
Melland Gear & Instr. Co., Inc., 84 Sylvester St, Westbury, N. Y. 
Olympic Instruments, Inc., Vashon, Wash. 
Orbit Instrument Corp_, 131 Eileen Way, Syosset, N. Y. 
Redington Counters Inc., 130 Addison Rd., Windsor, Conn. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Stevens, Geo., Mfg. Co., Inc., 6001 N. Keystone Ave., Chicago, III. 
T,chni-Tool, Inc., 1116 Arch St., Philadelphia, Pa. 
Tokyo Elec. Co., ltd., 14-8,I-Chome, Uchi-Kanda, Chiyoda-ku, Tokyo, Jap. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Whittaker Corp., 9129 Sunset BI., los Angeles, Calif. 
Whittaker Corp_, Ind. Prod. Div., 11838 Saticoy St, N. Hollywood, Cal. 

COUNTERS. PARTICLE 
Durant Digital Inst 625 H. Cass St, Milwaukee, Wisc. 
General Electric Co., Elctra Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Tyco Instrument Oi •. , 16 Hickory Or., Waltham, Mass. 
Veedar-Root Inc., 70 Sargeant St, Hartford, Conn. 
Airborne Instruments Lab., Div. Cutler-Hammer, Inc., Deer Park, N. Y. 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Baker Co., Inc., 106 Granite St., Biddeford, Me. 
Components Corp., 106 Main St., Denville, N. J. 
Controlled Environment Equip Corp., 160 Pleasant St., Brockton, Mass. 
Eberline instr. Corp., 805 Early SI., Santa Fe, N. M. 
Femco, Inc., Box F, Irwin, Pe. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Harshaw Chemical Co., 1945 [ 91th St, Cleveland, Ohio 
Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
lohnston labs., Inc., 3 industry La., Cockeysville, Md. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Nuclear Development Lab., Inc., Box 7034, Kansas City, Mo. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd. & 1nd SI. Pike, Southampton, Pa. 
Nuclear Supplies, Box 311, Encino, Calif. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Royco Instruments Inc., 141 Jefferson Dr., Menlo Pk, Calif. 
Soiid State Radiations, Inc., 2161 S. Carmelina, los Angeles, Calif. 
Wood, N. Counter Lab, Inc., 1515 East 53rd St., Chicago, III. 

COUNTERS, PHOTOELECTRIC 
American Instr. Co., Inc., 8030 Geargia Ave., Silver $tiring, Md. 
Co-Drd Switch Diy., 102-48 43 Ave., Corona, N. Y. 
Olgitallnslrs., Inc., 13735 Victory Blvd., Van Huys, Calif. 
Durant Digitallnsl 625 H. Cass St, Milwaukee, Wisc. 
General Electric Co., Elctrn. Camp. Sales Oper.; 1 River Rd., Schenectady, N. Y. 
Hecon Corp., 31 Park Rd., New Shrewsbury, N. J. 
Integrated Circuit Elctrn~, In~, 237 Riveniew A .... Newton, Mass. 

p 1193 
Melpar, Inc., Special Products Dept, 1176 Arlington Bl.d., Falls Church, Va. 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Veedor·Root Inc., 70 Sargeant St, Hartford, Conn. 
Allis, louis Co., Div.litton inds., 417 [Stewart St., Milwaukee, Wisc. 
Autoniatic Timing & Controls Inc., King of Prussia, Pa. 
Autotron, Inc., 3619 N. Vermilion, Danville, III. 
California Electro-Scientific Corp., 1103 S. Grand Ave., Santa Ana, Calif. 
Continental Instrs. Corp., 110 Atlantic Ave., lynbrook, N. Y. 
Copar Corp., 5744 West 77th St., Oak Lawn, III. 
De-Tee-Tronic Corp., 1511 N. Halsted St., Chicago, III. 
Design Products Corp., 1915 W_ Maple Rd., Troy, Mich. 
Dolan-lenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Eastern Specialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Electro-Sonic Control, 1615 N. Main, Manteca, Cal. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Farmer Electric Products Co., Inc., Teeh Circle, Natick, Mass. 
Frost Electronics, One Goddard Dr.; Rockaway, N. J. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Integrated Circuit Eictrn. Inc., Box 647, Waltham, Mass. 
JMR Elctrns. Corp., 1424 Blondell Ave., Bronx, N: Y. 
lehigh Valley Electronics, Inc., Box 115, Fogelsville, Pa. 
lek·Trol,lnc., Rte. 2, Grapevine, Tex. 
MKC'Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Mithras Div., Sanders Assocs., Inc_, 701 Concord Ave., Cambridge, Mass. 
Nuclear Research Corp., Street Rd. & 1nd St Pike, Southampton, Pa. 
Peco Corp., 111 Ortego Ave., Mt. View, Calif. 
Photobell Co., Inc., 11M East 21 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Post Electronic Prods., 12 lothrop St., Beverly, Mass. 
Power Instruments Inc., 7351 No. Lawndale Ave., Skokie, III. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Solid State Radiation~ Inc., 1261 S. Carmelina, los Angeles, Calif. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
3M Co., 3M Center, SI. Paui, Minn. 
Tri·TronicsCo., 619 Enterprise Dr., Oak Brook, III. 
Worner Electrn. Devices, Rankin, III. 

COUNTERS. PRESET 
Anadex Instruments Inc., 7833 Haskell AYe., Van Nuys, Calif. ... p' 761 
Aile, Inc., 1125 lumpkin St., Houston, Tix. .......... p 1014,1015 
Auslron, Inc., 10214 N. Interretional Hwy., Austin, Tex. 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Ciln. 

\ p 2661 
Burroughs Corp., Elclm. Compo DiY., Box 1226, Plainfield, H. J. \ p 1182 
CMC, 12970 Bradley Ave., San Fernando, Calif •. _ .. _. _. p 1352,1353 
Califarnia S's. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Ckrono-log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Co-Ord Switch DiY. 102-48 43 Ave., Carona, N. Y. 
Data Technology Inc., 65 Grove St, Watertown,. Mass. ....... p 1024 
Durant Di.H.1 In.l. 625 N. Cass St., Milwaukee, Wisc. ........ p 1025 

COUNTERS. PULSE 

ENM Co., Inc., 5308 W. lawrence Ave., Chicago, III. .' p 1028 
Eldorado Elctrns., 801 Chalomar Rd., Concord, Clilf. ...•....•. p 1369 
Fork Standards Inc., 213 Main St., West Chicato, III. 
Gibbs Mfg. & Research Corp., 450 N. Main St, lanlSVille, Wlsc. p 1038 
Haydon, A. W. Co., 232 N. Elm St, Waterbury, Conn. _ ...... _ . p 1040 
Hacon Corp., 31 Park Rd., Naw Shrewsbury, N. I. ... ... p' 1041 
Hickok Electrical Instr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1394 
Icon Corp., 156 Sixth SI., Cambridge, Mass. 
Integrated Circuit Elctrns., Inc., 237 Riverview Ave., Newton, Mass. 

Intercontinental Elclm. Corp., Box 151, Fairport N. Y. 
Ilron Corp., 11675 Sorrento Valley Rd., San Dlelo, Calif. . ... . 
Landis l Gyr, Inc., 45 West 45th St, New York, N. Y ........ . 
Mesa Co., Inc., 218-220 Mill St, Bristol, Pa. 

p 1193 
p 1409 
p 1043 
p 2153 

Neutronic Corp., Box 625, St. louis, Mo. . ........... _ . . . . p 1448 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio 
Pal'1lbam inc., 3017 E. Las Hermanas St, Compton, Cal. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Presin Co., Trap Falls Rd., Shelton, Conn.' ................ p 1051 
Rosemount Plug-In Inc., Component Sales, 1418 lebanon Rd., Nashville, Tenn. 
Scientific Data Systems Inc., 701 S. A.lation BI., EI Segundo, Cal. 
Takeda Riken Ind. Co. ltd., 1·32-1 Asahl-cho, Nerlma-ku, Tokyo, lap. 

p 1505 
Transitron Elclrn. Corp .. 188-182 Albion St, Wakefield, Mass. 
Tyeo Instrument DiY., 18 Hickory Dr., Waltham, Mass. 
Veedor-Root Inc., 70 Sargeant St., Hartford, Conn. ... . .. .. p 1055 
Allis,louis Co., Div.litlon Inds., 427 E. Stewarl St., Milwaukee, Wisc. 
American Nuclear Corp., Box 416, Oak Ridge, Tenn. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Baird-Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 1100 Wright Ave., Richmond, Calif. 
Binary Elctrns. of Calif., 1419 N. State College Blvd., Anaheim, Calif. 
Camornia Electro-Scientific Corp., 1103 S. Grand Ave., Santa Ana, Calif. 
Conrac Corp., 330 Madison Ave., New Yor~ N. Y. 
Copar Corp_, 5744 West 71th St., Oak lawn, III. 
Counting Instrs. ltd., 5, Elstree Way, Boreham Wood, Hertfordshire, Eng. 
Data Graphics Corp., Box 18314, San Antonio, Tex. 
Datum, Inc., 170 E. liberty Ave., Anaheim, Calif. 
DiIAn Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Diversified Elctrns., Inc., Box 6231, Evansville, Ind. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown,lnd. 
DynamiCS Research Corp., 38 Montvale Ave., Stoneham, Mass. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Egan laboratory, ·107-56 113th St., Richmond Hill, N. Y. 
Eleclro-Sonic Control, 1615 N. Main, Manteca, Cal. 
Electronic Counlers, Inc., 135 Jackson St., Englewood, N. J. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Fairchild Semiconductor, 313 Fairchild Dr., Mounlain View, Calif. 
fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., louisville, Ky. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
IKl, Inc., 4360 Campus Dr., Newport Beach, Calil. 
I.R.A. Systems Inc., 331 Second Ave., Waltham, Mass. 
In Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Information Instruments, Inc., 6< Enterprise Dr., Ann Arbor, Mich. 
Instrument Displays, Inc., 18-36 Granite St., Haverhill, Mass. 
Instrumentalion Teehnology CorP., 18811 Napa St., Northridge, Calif. 
Integrated Circuit Elctrn. Inc., Box 647, Waltham, Mass. 
Intrex Systems inc., 719 Centinela Ave., Inglewood, Calil. 
JMR Elctrns. Corp., 1414 Blondell Ave., Bronx, N. Y. 
Keltron Corp., 125 Crescent St., Waltham, Mass. 
Kessler-Ellis Prods. Co., 110 First Ave., AtlantiC Highlands, N. J. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
leCroy Res. Sys. Corp., 116 North Rte. 303, W. Nyack, N. Y. 
MKC'Eleetronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Micro Elctrn. Sys .. Inc., 1275 Bloomfield Ave., Fairfield, N. J. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Monitor Systems Inc., 401 Commerce Dr., fort Washington, Pa. 
Monsanto Co., Elctrn_ Instrs., 620 Passaic Ave., W. Caldwell, N. J. 
NUS Corp., Box 148, Paramus, N. J. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Measurements Corp., 2460 N. Arlington Ave., Indianapolis, Ind. 
Nuclear Supplies, Box 312, Encino, Calif. 
Photomation, inc., 280 Polaris Ave., Moonlain View, Calif. 
Post ~Ieetronie Prods., 11 Lothrop St., Beverly, Mass. 
Potter Aeronautical Corp., U. S. Rte. 12, Union, N. J. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Roback Corp., Huntingdon Valley, Pa. 
Sensor Corp., 97 Indian field Rd., Greenwich, Conn. 
Solid' Slate Radiations, Inc., 1161 S. Carmelina, los Angeles, Calif. 
Systron-Oonner Corp., One Systron Dr., Concord, Calil. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calil. 
3M Co., 3M Center, St. Paul, Minn. 
Time Systems Corp., 165 Whisman Rd., Mountain View, Calil. 
Tokyo Elec. Co., ltd.,I4-8,I·Chome, Uchi-Kanda, Chiyoda-ku, Tokyo, lap. 
WER Industrial Corp., 3036 Alt Blvd., Grand Island, N. Y. 
Whittaker Corp., 9129 Sunset BI., los Angeles, Calif. 
Whittaker Corp., Ind. Prod. Div., 12838 Saticoy St., N. Hollywood, Cal. 
Zehntel, Inc., 1450-6th St, Berkeley, Calif. 

COUNTERS. PROPORTIONAL-SEE COUNTERS, 
PARTICLE 

COUNTERS. PULSE 
Agastat Diy., 1027 Newark Ave., Elizabeth, N. J. 
Anadex Instruments Inc., 7833 Haskell AYe., Van Nuys, Calif. 
Atec, Inc., 1125 lumpkin st., Houston, Tex ......... _. p .1014, 1015 
Automation Dev.lopment Co., 9905 W. Jefferson Blvd., Culver City, Calil. 

p 2661 
CMC, 12970 Bradley Ave., San Fernando, Calif. ........ p 1352, 1353 
California Sys. Camp., Inc" 9176 Independence, Chatsworth,Cal. p 766 
Chicago SWitch, Inc., 2035 Wabansia Ave .. Chicago, 111. p 2707 
Chroneties, SOD Nuber Ave., Mt. Vernon, M. Y. 
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COUNTERS. PULSE (Cont'dl 

Co-Ord Switch DiY., 102-48 43 Ave., Corena, N. Y. 
Coming Glass Works, Beotronic Products DiY., Cominl. N. Y. 
Curtis Instruments, Inc" 2GO Kisco Ave., !It Kisco, 11. Y. ..... p 1364 
Data Technology ,Inc;, 65 Grove St., Watertown, Mass. • .. '0... P 1024 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Durant Digital Inst 625 N. Cass St, Milwaukee, Wisc. ........ p 1025 
ENM Co., Inc., ~ W. Lawrence Ave., Chicaga, III. ' .... ' ... p 1028 
Eagle Signal Dlv., E. W. Bliss Co., 136 Federal,St, Davenport, Iowa 

Eldorado Elctrns., 601 Chalomar Rd., Concord, Calif. ......... . 
Gibbs Mfg. & Research Corp. 450,N. Main St, Janesville, W'1Ie. 
Haydon, A. W. Co., 232 N. Bm St, Watel1lulJ, Conn. 
Hecon Corp., 31 Park Rd., NewShrewsbulJ, N. J. 

p 1020 
p 1369 
p 1038 

Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1394 
Icon COI]I., 156 Sixth St., Cambridge, MasL 
Integrated Circuit Elctrns., Inc., 231 Riverview Ave., Newton, Mass. 

Intercontinental EI~n. Corp., Box 151, fairport, N.Y ......•.. 
Hron Corp., 11615 Sorrento Valley Rd" San Diego, Calif. . ..•. 
landis & Gyr, Inc., 45 West 45th St, New York, N. Y •......•. 
Magtrollnc., 240 Seneca St., BuffalO, N. Y. . ......... . 
Neutronic Corp., Box 625, SI. Louis, Mo. 
Parabam Inc., 3011 E. Las Hermanas St, Compton, Cal. 
Pennwood Numechron Co., 1249 Frankstown Ave., Pittsburgh, Pa. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 

p1193 
p 1409 
p 1043 
p 2153 
p 1749 

Precision Timer Co .. Inc., 400 Wesl.y Ave., Westbrook. Conn. . . p 1050 
Presin Co., Trap Falls Rd., SheHon, Conn. 
Quan·Tech Laboratories Inc., 43 S. Jefferson Rd., Whippany, N. J. 
Rockland Labs., Inc., Box 51, Tappan, N. Y. . ......... , .. p 1481 
Rosemount Plug·ln Inc., Compon,nt Sale~ 1416 Lebanon Rd., Nashville, Tenn. 
Scientific Data Systems Inc., 10.1 S. Aviation BI., B Segundo, Cal. 
Servo Development Corp., 2 Willis Ct., Hicksville, N. Y. ....... p 2672 
Takeda kiken Ind. Co. Ltd., 1-32·1 Asahi·cho, Nerima·ku, Tokyo, Jap. 

p 1505 
Transitron Elctm. Corp., 168·182 Albion St., Wakefield, MasL 
Tyco Instrument DiY., 16 Hickory Dr.,WaHham, Mass. 
Veedor·Root Inc., 10 Sargeant St., Hartford, Conn. .. plOSS 
Victoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Wang Labs, Inc., Dept. 6-AC, 836 North St., Tewksbury, Mass. 
Acoustronics, Inc ... 156 Olive St., Huntington, N. Y. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
BinalY Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
C-E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
California Electro·Scientific .Corp., 2203 S. Grand Ave., Santa Ana, Calif. 
Central Scientific Co., 2600 S. Kastner Ave., Chicago, lit 
Charter laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Chronetics, Inc., 500 Nuber. Ave., Mt. Vernon, N. Y. 
Components Corp., 106 Main St., Denville, N. J. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Copar Corp., 5744 West 77th St., Oak Lawn, III. 
Corning Glass Works, fluidic Prods. Dept., Corning, N. Y. 
Counting Instrs. ltd., 5, Elstree Way, Boreham Wood, Hertfordshire, Eng. 
Digiac Corp., Ames Ct., Plainview, N. Y. 
Digital Data Systems, 18819 8ryant St., Northridge, Cal. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynamics Research Corp., 38 Montvale Ave., Stoneham, M.ss. 
Dyn.par Digital Center, 1675 Delany Rd., Gurnee, III. 
Eberline Instr. Corp., 805 Early St., Santa Fe, N. M. 
Electronic Counlers, Inc., 235 Jackson St., Englewood, N. J. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Fischer & Porter Co., 115 Walminster Rd., Warminster, Pa. 
Fisher-Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Foster & Allen, Inc., Box 466, Chatham, N. J. 
Foxboro, toxboro, Mass. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., louisville, Ky. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Heli·Coil Corp., Shelter Rock la., Danbury, Conn. 
Hewlett·Packard Co., 1501 Page Mill Rd.,Palo Alto, Calif. 
Hooeywell, Apparatus Cant Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
IKl, Inc., 4360 Campus Dr., Newport Beach,Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. . 
Instrumentation Technology Corp., 18811 Napa St., Northridge, Calif. . 
Integrated Circuit Elctm. Inc., Box 647, Waltham, Mass. 
JMR Elctrns. Corp., 1424 Blondell Ave., Bronx, N. Y. 
Kessler·Ellis Prods. Co., 120 First Ave., AtI.ntic Highlands, N. J. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
leCroy Res. Sys. Corp., 126 North Rle. 303, W. Nyack, N. Y. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calij. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Navcor Inc., Valley Forge Ind •. Pk., Norristown, Pa. 
Nuclear Data, Inc., 100 W. Golf Rd.,Palatine, III. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Nuclear Equipment Chemical Corp:, 165 Marine St., Farmingdale, N. Y. 
Nu~ear Measurements Corp., 2460 N. Arlington Ave., Indianapolis, Ind. 
NUClear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa, 
Nuclear Supplies, Box 312, Encino, Calif. 
Packard Instrumenl Co .. Inc., 2200 Warrenville Rd .. Downers Grove,lII. 
Post Electronic Prods., 12 lothrop St., Beverly, Mass. 
Potter Aeronautical Corp., U. S. Rte. 22, Union, N. J. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Redinglon Counters Inc., 130 Addison Rd., Windsor, Conn. 
Roback Corp., Huntingdon Valley, Fa. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Sensor. Corp., 97 Indian Field Rd., Greenwich, Conn. 
Solid State Radiations, . Inc., 2261 S. Carmelina, los Angeles, Calif. 
Stevens, Geo., Mfg. Co., Inc., 6001 N. Keystone Ave., Chicago, III. 
Systron·Donner Corp., One Systron Dr:, Concord, Calif. 
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Teledyne Telemetry Co., Box 341, Princaton,. N. J. 
3M GO., 3M Center, St. Paul, Minn. 
Tokyo Elec. Co., ltd., 14-8, I·Chome,Uchi'Kanda, Chiyoda·ku, Tokyo, Jap. 
Venner Elctrns.ltd., .Kingston By-Pass, New Malden,.Surrey, Eng .. 
Whittaker Corp., 9229 SIlnset BI., los Angeles, Calif. 
Whittaker Corp., Ind. Prod. Div., 12838 Saticoy St., N.Hoilywood, Cal. 
Wintriss Controls, 20 Vandam St.,New"/ork,N. Y. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 

COUNTERS. RADIATION-SEE COUNTERS. 
GEIGER-ALSO SEE COUNTERS 
SCINTILLATION 

COUNTERS. REVERSIBLE;o.,SEE COUNTERS; 
BI·DIRECTIONAL .. 

COUNTERS, REVOLUTION 
Automation Development Co., 9905 W. lefferson BI,d., Culver City, CaIW •. 
Co.(Jrd Switch DIY., 102-48 43 Ave., Corona, N. Y. 
Durant Digital Inst 625 N .. Cass St, Milwaukee, Wlsc. ........ p . 1025 
ENM Co., Inc., 5306 W. Lawrence AYe., Chicago, III. .......... pi 028 
Bdorado BetroL, 681 Chalomar Rd., Concord, Calif. .•........ i> 1369 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Naydon, A. W. Co., 232 N. am St, Waterbury, Conn. ........• p 1040 
Neeon Corp.,31 Park Rd., New Shrewsbury, N. J. ...•...... p 1041 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Integrated Circuit Eletros., Inc., 231Riverview Ave., Newton, Mass. 

p 1193 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Presln Co., Trap Falls Rd., SheHan, Conn. 
Schauer Mfg. Corp., 4516 Alpine Ave. Cincinnati, Ohio 
Servo Development COI]I., 2 WUlls ct, HkksvWa, N. Y. 
Takeda Riken Ind. Co. Ltd., 1-32·1 Asahl-eho, Nerlma·ku, Tokyo, Jap. 

p 1505 
Tyeo Instrument Dtt., 16 Hickory Dr., Waltham, Mass. 
Veedor·Root Inc., 70 Sargeant St., Hartford, Conn. ........... plOSS 
Abrams Instrument Corp., 606 E. Shiawassee Sf., lanSing, Mich. 
Alban Electronics, 111 Cedar la., Englewood, N. J. 
Allis, louis CO.,Div.Utlon Inds., 427 E. Stewart St., Milwaukee, Wisc: 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Beckman Instrs., Inc., Elctrn: Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Binary Elctms. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Copar Corp., 5144 West 71th St., Oak lawn, III. 
Counting Instrs. ltd., 5, Elstree Way, Boreham Wood, Hertfordshire, Eng. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Oittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
DynamiC Precision Controls Corp.; 449 E. Main St., Hagerstown, Ind. 
Dynamics Research Corp., 38 Montvale Ave., Stoneham, Mass. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., louisville, Ky. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
IKl, Inc., 4360 Campus Dr., Newport Beach, Calif. 
ITT Residential & Industrial Controls, SOl Allen Ave., Glendale, Calif. 
Integrated Circuit Elctrn. Inc., Box 647, Waltham, Mass. 
JMR Elctrns. Corp., 1424 Blondell Ave., Bronx, N. Y. 
Micro Elctrn. Sys .. Inc., 1275 Bloomfield Ave., Fairfield,N. J. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Post Electronic Prods., 12 lothrop St., Beverly, Mass. 
Redington Counters Inc., 130 Addison Rd., Windsor, Conn. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
WER Industrial Corp., 3036 Ait Blvd., Grand Island, N. Y. ' 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., lexington, Mass. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Whittaker Corp., Ind. Prod. Div., 12838.Saticoy St., N. Hollywood, Cal. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 

COUNTERS. SCINTILLATION 
General Electric Co;, Elctrn. Comp.S.les Oper., 1 River Rd., Schenectady, N. Y. 
Vlctoreen Instr. DiY., 10101 Woodland Ave., Cleveland, Ohio 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Components Corp., 106 Main St., Denville, N. J. . 
Dero Research & Developlllent Corp., Broadway & Park Ave., Huntington, N. Y. 
Eberline Instr. Corp., 805 Early St., Santa Fe, N. M. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
General Nuclear Corp., 2640 Park Ave., New York, N. Y. 
Goldak Co., Inc., 1I0l-A Air Way, Glendale, Calil. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Johnston labs., Inc., 3 Industry la., Cockeysville, Md. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Nanosecond Systems, Inc., 176 Linwood Ave., Fairfield, Conn. 
Nuclear Corp: of America, 2 Richwood PI., Denville, N. J. 
Nuclear Data, Inc., 100 W: Golf Rd., Palatine, III. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale; N. Y. 
Nuclear Measurements Corp., 2460 N. Arlington Ave., Indianapolis, Ind. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Pilaf Chemicals, Inc., 36 Pleasant St., watertown, Mass. 
Velonex, 560 RobertAve., Santa Clara, Calif. 

COUPLERS & .KEYERS-SEE KEYERS & 
COUPLERS 

COUPLER~. ANTENNA 
An Inc., P.O. Bo. 552, Lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. p 1647 
Applied Resean:h, Inc., 16 S. Bayles AVe., partWashlngton,N. y. p 1'651 
Austron, Inc., 10214 N.lntell"gional.Hwy., Austin, Ttl. 
Aventek Inc., 2961 Copper Rd., Santa Clara"Calif. 

Centrala!! Elctrn., DiY., 5757 N. GraenBay Ave., Milwaukee, Wisc. p 622 
Dalco IndL,lnc., 1111 West 135th St, Gardena, calif •.. _.... p 1660 
Douglas Mlcrowawe Co •. Railroad PI., Mamaroneck, H: Y. •..... P. 1658 
Bectronic Resoun:es, Inc., 4561 Colorado Blvd .. Los Angeles,Cal. p 1667 
GC Electronics, Dept. !D·l, 400 S. Wyman St, Rockford,III. 
Geo Space Systems, Inc., 630U9th St. N.,'St Petersburt:, Fla. p 1393 
LEL Dlv. Varian, 75 Akren St., Copiague,N. Y. .............. p 1681 
Parzen Research I.c., 48 Urban Ave:, Westhury, N. Y; ••••... p 1460 
Premier Microwave Corp. 35 Hew Broad St., Port Chester, N. Y. 
Raven Electronic~ Inc., 101 W. Alameda Ave., Burbank, Calif. 

. _,.Industries Inc;, 125 Spencer PI.,'Mamareneck,N. Y. 
SaIton. Wire & Cable DiY., 215 H. Route 303, Conger$, N. Y. 
Traoor Inc., 1500 Tram La., Austin, Texas 
Transco Products, 4241 Glencoe AYe;, Venice, Calif. ..•....• p 1711 
Virginia Electronics Co., Inc., 2908 Telestar Ct, Falls Church, Va. 
Waters Mfg. Inc., 533 Boston Post Rd., Wayland, Mass. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Advance Ross Electronics Corp., 135 S. la Salle St, Chjcago, III. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Advanced Technology Corp., 1495 lincoln Way East, Chambersberg, Pa. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Aa. 
Aircom, Inc., Rte. 168, Union, N. H. 
American Communications Corp., 178-15 Eveleth Rd., Jamaica, N. Y. 
Antennacraft Co., Box 1005, Hwy. 34, W., Burlington, Iowa 
Antron~ Corp., 4942 Division, Chicago, III. 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Astro Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
Aviel Elctrns., Inc., 150 W. Cypress Ave., Burbank, Calif. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Benco T.levision Assoc., 27 Taber Rd., Rexdale, Dnt., Can. 
Brelonix, Inc., 106 North 3~thst., Seattle, Wash. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Cardwell Condenser Corp., 80 E. MontaUk Hwy., lindenhurst, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Color/Craft Antenna Corp., 13434 Raymer St., N. Hoilywood,Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Dittmore-Freimuth Corp., 2517E. Norwich St., Milwaukee, Wisc. 
Dome & Margolin, Inc., 2950 Veterans Memorial Hwy., Bohemia, N. Y. 
Eby Sales Co., 148'()5 Archer Ave., Jamaica, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Fedtro, Inc., Federal Elctrns. Bldg., Rockville Centre, N .. Y. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Gavin Instrs., Inc., Box 413, Somerville, N. J. 
General Microwave Corp;, 155 Marine St., Farmingdale, N. Y. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Guide Induslli,s, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hi·lo Mfg. Corp" 1122 W. Newport, Chicago, III. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Javex Elctms., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
laPointe Inds., Inc., 155 W.Main St., Rockville, Conn. 
Labgear, ltd., Cromwell Rd., Cambridge, Eng. 
lance Inds., Box 4156, -Sylmar, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maspro Co., Inc., Asada, Nissin, Nagoya·Shigai, Japan 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalcratt, Inc., 8739 S. MiliergroveDr., Whittier, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Micro·Radionics, Inc., 14844 Oxnard. St., Van Nuys, Cal. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington; Mass. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
OIektron Corp., Box 248, Dudley, Mass. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Parker Metal Goods Co., ~5 Prescott St., Worcester, Mass. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Philips Electronics Indusllies, ltd., 116 Vanderhoof Ave., Toronto, Dnt., Can. 
Phllmore Mfg. Co., Inc., 130-01 Jamaica Ave., Richmond Hill, N. Y. . 
RF Communications Inc., 1660 University Ave., Rochester, N. Y. 
RMS Electronics, Inc., 50 Antin PI., Bronx, N. Y. 
Raniation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
R. C. A. Brdest & Comm. prods., front & Cooper Sts., Camden, N. J. 
Ramcor; Inc., 270 E. PuiasKi Rd., Huntington, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Rowe Engravers, 68.Union Ave., Clifton, N. J. 
Sedeo Systems, In~, 130 Schmitt Blvd., Farmingdale, N. Y. i 

Sinclair Radio 4bs. Inc., 675 Ensminger Rd.,Tonawanda, N. Y. 
Squires·Sanders Inc., Martinsville Rd., Uberty Corner, N. J. 
SUNAIR Electronics, Inc., 3101 S. W. 3 Ave., Fort lauderdale, Fla. 
Sylvenia Electric Prod., Inc., Elctrn. SY5., 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Yo' 
Translab, Inc., 4740 Federal Blvd.,.,~n Diego, Calif. 
Trieraft Products Corp., 1124 W. Newport,.Chicago, III. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Versa-Tronies, 3016 Deer Pass Rd., Marengo, III. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Vidaire Elctrns. Mfg. Corp.,I50 Buffalo Ave., Freep.ort, N. Y. 
Waber Electronies, Inc.,. 2000 N. Second St., Philadelphia, Pa. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Winegard Co., 3000 Kirkwood St., Surlington, Iowa 
Wright Radio Co., 224 Beaver Dalll,Scituate,iMass. 

- . 
COUPLERS, DIRECTIONAL 
AEL Inc., P.O. Box 552, Lansl~e, PI. 
MD, Inc., 1$ Harollf ct, Bayshol'l, N. Y. ..........• p 1646 
Amperex Elctrn. Corp., ~30 1hIf!y Ave., Hicksville, N. Y. 
Ampbenol RF 01,., 33. E.Franklin St, DenbulJ, Conn. 



Anaran Mlcrawav., Inc., 478 E. Brllhton A ... , Syracuse, N. Y. ' " p 1652 
Bird Eleclronlc Corp., 30383 Aurora Rd., Cleveland, Ohio, . , , , " P 1343 
Doullas MlcrowaVl Co., Rallraatl PI" Mamaraneck, N. Y •. , , . " P 1658 
Ilynographlc Elclm, Corp" 57 Bloomingdale Rd., Hicksville, N. y, P 1661 
E & M Laboratorle~ 5388 Sterling Center Dr., Westlake Village, Cal, 
Electronic RlloalClS, Inc., 4581 Colorado Blvd. Los An,eles, Cal. P 1667 
lohnsln, E. F., Co., 1823 10th A ... , S.W., Waseca, Minn. 
LEL Dlv. Varian, 75 Akron St, Copiague, N. Y. , , , , ., ., , . , , , , P 1681 
Lorch Electronics Corp" 105 Cedar La., Englewood, N. I. , , , P 1678 
Microwave Cavity Lails, Inc., 10 N. Beach Ave., La Grange, III. 
Microwav. Devices Olv., Bendix Corp., "'rrleane Rd" Franklin, Ind. 

Nardi Micra .... Corp., Plainview, N. Y. ' , , . , .. , . , 
Omnl Spectn, Inc., 248110 Hallwood Ct, Farmington, Mich. ,.,. 
Phllco/Ford Corp. C l Tioga Sts., Phlladelphl~ Pa. 
Portchester lastr. Corp., 114 Wilkins Ave" Port Chester, N. Y. 
RLC Electronics IDC., 25 Martin PI., Pert Cheller, N. Y. 
Raven Eleclronic~ Inc., 101 W. Alameda A ... , Burbank, CaIH. 
Sclentlftc·Atlanll Inc., Box 13654, Allanta, Ga. 

P 1656 
P 1688 
P 1690 

Transeo Praducts, 4241 Glencoe A ... , Venice, CalH. '''''". P 1711 
Varl·L Co. Inc., 207 Greenwich Ave., Stamlonl, Conn. ' P 1714 
Vector Industries, 821 San Antonio Rd" Palo Alto, Calif. P 1717 
WaveUne Inc., Box 718, West Caldwell, N. I. P 1720 
Aircom, Inc., Rle. 16B, Union, N, H, 
Airtec Inc., 264 Columbus Ave" Roselle, N. J. 
Airtron Div" Litton Industries, 200 E, Hanover Ave" Morris Plains, N, I. 
Alford MIg, Co., 120 Cross. St, Winchester, Mass, 
Alpha Industries, Inc" 381 Elliot St., Newton Upper Falls, Mass, 
American Communications Corp" 178·15 Eveleth Rd" Jamaica, N, V, 
Anritsu Elee, Co" ltd" 12·20, ~inamiazabu 4 chome, Minato·ku, Tokyo, Jap, 
Anzac Electronics, 121 Water St., Norwalk, Conn, 
Applied Microwave lab, Inc" Andover St, Andover, Mess, 
Aviel Elctrns" Inc., 150 W, Cypress Ave" Burbank, Calif. 
Barth Electronics, Inc" 7777 Wall St., Cleve~nd, Ohio 
Beckman Instrs" Inc., Elctrn.lnstrs, Div" 2200 Wright Ave" Richmond, Calif, 
Benco Television Assoc" 27 Taber Rd" Rexdale, Ont., C.n, 
Blonder·Tongue labs Inc" 9 Alling St., Newark, N, J. 
CES Electronics, 2968 Ave, Z. Brooklyn, N, y, 
Cardwell Condenser Corp" SO E. Montauk Hwy" lindenhurst, N. Y. 
Coax Devices, Inc" Box 234-EEM, Chelsea, Mass, 
Control Data Corp" 400 Border St, East Boston, Mass, 
Delta Electronics Inc" 4206 Wheeler Ave" Alexandria, Va, 
Diamond Antenna & Microwave Corp" 35 River St., Winchester, Mass, 
Diibnore.freimuth Corp" 2517 E. Norwich St., Milwaukee, Wisc. 
Electronic Specialty Co" Conn, Div" 401 Watertown Rd" Thomaston, Conn, 
Electronic Stds Corp, of Amer" 1426-30 W. Front st, Plainfield, N, I. 
Elpac RF /Microwave, 18651 Von Karman Ave., Irvine, Calif. 
Finney Co" 34 W, Interstate St., Bedford, Ohio 
GAF Corp., 140 West 51 St., New York, N, V. 
Galaxy Bectronics, 10 South 34th St, Council Bluffs, Iowa 
Gavin Instrs., Inc" Box 413, Somerville, N, J. 
General Microwave Corp" 155 Marine St., Farmingdale, N, V. 
Gombos Microwave Inc" 48 Webro Rd" Clifton, N, J. 
Granite State Machine C~, Inc" 124 Joliette St., Manchester, N, H, 
HRB·Singer, Inc" Science Park, State College, Pa, 
Herley Inds" Inc" 175 Eileen Way, Syosset, N, V, 
Hewlett,Packard Co" 1501 ~age Mill Rd, Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp" Centinela Ave, & Teale St., Culver City, Cal. 
Hughes Aircraft Co" Ground Sys, Group, 1S01 Malvern St., fullerton, Cal. 
Hyletronics Corp" 100 Ainsworth Rd" Wilmington, Mass, 
Hel, Inc., 10504 Wheatley St., Kensington, Md, 
Jerrold Electronics Corp., 401 Walnut St" Philadelphia, Pa. 
Kevlin Mfg, Co" 26 Conn St, Woburn, Mass, 
Kruse·Storke Elctrns" 790 Hemmeter la., Mountain View, Calif. 
MCS Corp" 1307 S, Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp" 8610 Helms Ave" Cucamonga, Calif, 
Meca Electronics, Inc., 459 E. Main St., Denville, N, J. 
Meridian Metalcraf~ Inc" 8739 S. Millergrove Dr., Whittier, Calif. 
Merrimac Research & Development, Inc" 41 Fairfield PI., W, Oaldwell, N, J. 
Metcom, Inc" 76 lafayette St., Salem, Mass, 
Micro·Radionics, Inc" 14844 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd" livingston, N, I. 
Microwave Assoc~, 'Inc" Northwest Ind, Park, Burlington, Mass, 
Microwave Oev, labs. Inc" 87 Cresent Rd" Needham Hgts" Mass, 
Microwave Div" Sanders Assocs" Inc., Ledge st, Nashua, N, H, 
Microwave Filter Co" Inc" 135 W. Manlius St., East Syracuse, N, V, 
Microwave labs, of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Olektron Corp" Box 248, Dudley, Mass, 
Omega Labs" Inc" Haverhill St, Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave" Westbury, N, V, 
RF Communications Inc" 1680 University Ave., Rochester, N, V, 
Radiation Systems, Inc" 1755 Old Meadow Rd" Mclean, Va, 
R.mcor, Inc" 270 E, Pulaski Rd" Huntington, N, V. 
Rantec Div" 24003 Ventura Blvd" Calabasas, Calif. 
Rohde & Schwarz Sales Co" llllexington Ave" Passaic, N, J. 
Rowe Engravers, 68 Union Ave" Clifton, N. I. 
Sage lab~ Inc" Instr, Div., 14 Huron Dr., Natick, Mass, 
Sedco Systems, Inc" 130 Schmitt Blvd., Farmingdlle, N, Y. 
Siemens America, Inc., Telecom Dlv" 350 Fifth Ave., New York, N. V. 
Sylvania Electric Prod" Inc" Elctrn, Sys" 40 Sylvan Rd" Waltham, Mass. 
Thomson Elee, Co., Inc" 50 Rockefeller Plaza, New York, N, V. 
Varian Assocs" 611 Hansen Way, Palo Alto, Calif. 
Victor, R. F, & Microwave Co" 38 W, Water St., Wakefield, Mass, 
Wright Radio Co" 224 Beaver Dam, Scituate, Mass. 
Zeta labs" Inc., 616 National Ave" Mountain View, Calif. 

COUPLERS. MICROWAVE 
An Inc" P,O. Box 552, Lansdale, PI. 
ARRA, Inc" 15 Harold Ct, Baysbare. N.Y. ", ... ", ... ".. P 1646 
Ampbenol RF 011., 33 E. Franklin St, Danbary, Conn. 
Anaren Micrawa .. , Inc., 418 E. Brighton Ave., Syracuse, N. Y. P 1652 
Applied Research, Inc" 76 S. Ba,llS Ave., Pert Washington, N. Y. P 1651 
Daica Inds., Inc., 1711 West 135th St, Ganlena, Calif. ""'" p 1.660 
Dou&ias Microwave Co" Rai~oatl PI., Mamaroneck, N. Y. "',., p 1658 
E & M Laboratories, 5388 SterRng Center Dr., Westlake ViUage, Cal. 

. P 1662 
Electronic Resources, Inc" 4581 Colorado Blvd" Las Anleles. CaL P 1667 
LEL Div; Varian, 75 Akron St, Copiague, N. Y. , , P 1681 
Nania Microwave Corp., Plainview; N. Y. "" P 1688 

OKI Elctrns. 01 America Inc" 500/506 S,E. 24th St, Ft, Lauderdale, Fla. 
Dmnl Spectra, Inc., 248110 Hallwood Ct, Farmington, Mlch, .. ,. P 1690 
Pbilto/Ford Corp" C & Tioga Sit, Philadelphia, Pa. 
Portcheller Instr. Corp., 114 Wilkins Ave" Port Chester, N. Y. P 1691 
Premier Microwave Corp., 35 New Braad St, Port Chester, N. Y. P 1691 
RLC Electronics Inc., 25 Marti! PI" Port Chester, N. Y. 
Tran.!co Preducts, 4241 Glencoe A ... , Venice, CalH. """" P 1711 
Yar.L Co. Inc" 207 Greenwich Ave., $lamlonl, Conn. """,,' P 1714 
Vector Industries, 821 San Anmnio Rd" Palo AlIa, CaIR. """ P 1717 
Wareline Inc., Box 718, West Caldwell, N. I, , p 1720 
MI Corp" Box 6767, Baltimore, Md, 
A,RJ, Products, Inc" Gardner Rd" Raton, N, M. 
Aircom, Inc" Rle. 16B, Union, N, H. 
Alrtec Inc" 264 Columbus Ave" Roselle, N, J, 
Airtron Div" Litton Industries, 200 E, Hanover Ave" Morris Plains, N, J, 
Alford Mfg. Co" 120 Cross St" Winchester, Mass, 
Allied Research & Engineering Co" 10300 Glasgow PI., Las Angeles, Calif. 
Anzac Electronics, 121 Water St., Norwalk, Conn, 
Applied Microwave lab, Inc., Andover St., An.mYer, Mass, 
Astrolab, Inc" 4 McCandless St., linden, N, J. 
Aviel Elctrns., Inc" 150 W, Cypress Ave" Burbank, Calif. 
Beckman Instrs" Inc" [Ictrn.lnstrs, Div" 2200 Wright Ave" Richmond, Calif. 
CES Electronics, 2968 Ave, Z, Brooklyn, N, V. 
Cardwell Condenser Corp., 80 E, Montauk Hwy" Lindenhurst, N, V. 
Christian Precision Mfg. Co" Inc" 12th & Federal Sts" Camden, N, J. 
Coax Devices, Inc" Box 234-EEM, Chelsea, Mass, 
Control Data Corp" 400 Border St., East Boston, Mass, 
Diamond Antenna & Microwave Corp" 35 River St., Winchester, Mass, 
Dlttmore.freimuth Corp" 2517 t Norwich St, Milwaukee, Wise, 
Electronic Specialty Co" Conn, Div" 401 Watertown Rd" Thomaston, Conn, 
Bectronic Slds Corp, of Amer., 1426-30 W, Front St., Plainfield, N, J. 
Elpac RF/Microwave, 18651 Von Karman Ave., Irvine, Calif. 
GAF Corp" 140 West 51 St" Naw York, N. V, • 
General Microwave Corp" 155 Marine St., Farmingdale, N, V, 
Gombos Microwave Inc" 48 Webro Rd" Clifton, N. I. 
Guide Industries, Inc" 11855 Wicks St., Sun Valley, Calif. 

. HRB,Singer, Inc" Science Park, State College, Pa, 
Herley Inds" Inc" 175 Eileen Way, Syosset, N, Y. 
Hewlett·Packard Co" 1501 Page Mill Rd" Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp" Centinela Ave, & Teale St., Culver City, Cal, 
Hughes Aircraft Co" Ground Sys, Group, 1901 Malvern St., Fullerton, Cal. 
Hyletronics Corp" 100 Ainsworth Rd" Wilmington, Mass, 
Hel, Inc" 10504 Wheatley SI., Kensington, Md, 
Kevlin Mfg. Co" 26 Conn St., Woburn, Mass. 
Kruse·Storke Elctrns" 790 Hemmeter La" Mountain View, Calif. 
Litton Inds" Electron Tube Div" 960 Industrial Rd" San Carlos, Cal. 
MCS Corp" 1307 S, Myrtle Ave" Monrovia, Calif. 
Marconi Oiv" English Electric Corp., 1 Park Ave" New York, N, Y. 
Maury Microwave Corp., 8610 Helms Ave" Cucamonga, Calif, 
Meca Electronics, Inc" 459 E, Main St., Denville, N, J. 
Melabs, 3300 Hillview Ave" Palo Alto, Calif. 
Meridian Metalcraft, Inc" 8739 S. Millergrove Dr" Whittier, Calif. 
Merrimac Research & Development, Inc" 41 Fairfield PI., W. Caldwell, N. I. 
Micro·Radionics, Inc" 14844 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd" Livingston, N, J, 
Microwave Assocs" Inc" Northwest Ind. Park, Burlington, Mass, 
Microwave Dev, labs. Int., 87 Cresent Rd" Needham Hgts" Mass, 
Microwave Div" Sanders Assocs" Inc" Ledge St., Nashua, N, H, 
Microwave Filter Co" Inc" 135 W, Manlius St., East Syracuse, N. V. 
Microwave labs. of America, Box 13, Bay Sta" Brooklyn, N, V, 
Microwave Products, Inc., 9533 Irondale Ave" Chatsworth, Calif. 
Omega labs" Inc" Haverhill St., Rowley, Mass, 
PRO Electronics, Inc., 1200 Prospect Ave" Westbury, N, V. 
Pabst Engrg, Eqpt Co" Inc" 676 Pennsylvania Ave" Elizabeth, N, J. 
RF Systems, Inc" 155 King St., Cohasset, Mass, 
Radiation Systems, Inc., 1755 Old Meadow Rd" Mclean, Va, 
Ramcor, Inc" 270 E, Pulaski Rd" Huntington, N. V. 
Rantec Div" 24003 Ventura Blvd" Calabasas, Calif, 
Reeve Elctrns" Inc" 601.£EM·W, Lake St., Chicago, III, 
Rowe EnKravers, 68 Union Ave., Clifton, N, J, 
Sage laus, Inc" Inslr, Div" 14 Huron Dr., Natick, Mass, 
Sedco Systems, In~, 130 Schmitt Blvd, Farmingdale. N. V. 
Sylvania Electric Prod, .. Inc" Elctrn, Sys., 40 Sylvan Rd., Waltham, Mass, 
Varian Assocs" 611 Hansen Way, Palo Alto, Calif, 
Victor, R, F, & Microwave Co" 38 W, Water St., Wakefield, Mass, 
Zeta labs" Inc., 616 National Ave" Mountain View, Calif, 

COUPLERS. MULTI·SET-SEE COUPLERS. 
ANTENNA 

COUPLERS. ROTARY 
Oall Tecbnology Inc., 65 Grove St., Watertown, Mass. 
Douglas Microwave Co" Rellraad PI., Mamaroneck, N. Y .• "". P 1658 
Portcheller Instr. Corp., 114 WOkins Ave., Port Chester, N. Y. 
Premier Microwa .. Corp" 35 New Broad St, Port Chester, N. Y. 
Airtron Div" Litton Industries, 200 E, Hanover Ave" Morris Plains, N, J. 
Alpha Industries, Inc" 381 Elliot St., Newton Upper Falls, Mass. 
Bogua Electric Mfg, Co., 52 Iowa St., Paterson, N, I. 
Cardwell Condenser Corp" SO t Montauk Hwy" lindenhurst, N, V, 
Diamond Anlenna & Microwave Corp" 35 River St., Winchester, Mass, 
Diibnore·Freimuth Corp" 2517 t Norwich St., Milwaukee, Wise, 
Gombos Microwave Inc" 48 Webro Rd" Clifton, N, J. 
Guide Industries, In~, 11855 Wicks St., Sun Valley, Calif: 
Herley Inds" Inc" 175 Eileen Way, Syosset, N, V, 
Kevlin Mfg, Co" 26 Conn St" Woburn, Mass. 
Meridian Metalcraft, Inc" 8739 S. Millergrove Dr" Whittier, Calif. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microwave Assocs., Inc" Northwest Ind, Park, Burlington, Mass. 
Microwave Dev, labs. Inc" 87 Cresent Rd" Needham Hgts" Mass. 
Power Instruments Inc., 7352 No, lawndale Ave" Skokie, III. 
Ramcor, Inc" 270 t Pulaski Rd., Huntington, N, V. 
Rohde & Schwarz Sales Co" 1lJ lexington Ave;, Passaic, N. J. 
Sage labs. Inc" Instr. Dlv" 14 Huron Dr .. Natick, Mass, 

COUPLINGS. MICROWAVE-SEE 
COUPLERS,~ MICROWAVE 

COVERS. CHASSIS 

COUPLINGS. QUICK·DISCONNECT. 
LIQUID OR GAS 

Portchester Instr. Corp., 114 Wilkins Ave., Port Cheller, N. Y. 
Premier Mlcrowa .. Corp., 35 New Broad St, Port Chestar, N. Y. 
Aeronautical Oiv" 400 Enterprise St., Bryan, Ohio 
Allmetal Screw Prods, Co" Inc" 821 Stewa'! Ave., Garden City, N. V, 
Consolidated Controls Corp" 12 Durant Ave" Bethel, Conn, 
Eastern Industries, 100 Skiff St., Hamden, Conn, 
Essex Mfg, Co" Inc" 8213 Gravois, St. louis, Mo. 
High Voltage Engrg, Corp" S, Bedford St., Burlington, Mass, 
Holmberg, Inc" 20 Melville Park Rd, Melville, N, Y, 
lear Siegler, Inc., 3171 S. Bundy Dr" Santa Monica, Calif, 
lear Siegler, Inc" Romec Div., 241 S, Abbe Rd" Elyria, Ohio 
Roylyn Inc" 620 Paula Ave" Glendale, Calif. 
Scanivalve Inc" Box 20005, San Diego, Calif. 
Veeco Instrs" Inc" Terminal Dr., Plainview, N, V, 
Wiggins, E. B,. Inc.! 5000 Triggs St., los Angeles, Calif, 

COUPLINGS. SHAn. RIGID & FLEXIBLE 
Accurate Eleclronics Corp., Box 9351, Elyri~ Ohio 
FAE Instrument Corp" 16 Norden Lane, Huntingtoa SII" N. Y. •• P 1732 
lackson BroL (Landon) ltd., 258 Broadway, New York, N. Y. ." P 1173 
Jan Hanlware MfI. Co., lac., 47·27 38tII St, Long Island City, N. Y. 

P 2670,2910 
labnson, E. F., Co. 1923 lOth Ave., S.W., Waseca, MlDll. 
Millen, I,mes, Mfl. Ca. Inc" 150 Exchange St, Malden, Mass. 

P 1174,2913 
Nortblield Precision Instr. Corp., 4400 Austin Blvd., Island Park, N. Y. 

Precision Mechanisms Corp., 44 Brooklyn Ave., Westbury, N. Y. 
P 1751 

s,E.C.S" Inc., 19-58 38th St., Long Island City, N. Y. " .. ".,' P 1234 
Smltb, H. H., Inc" 812 Snedlker Ave., Braoldyn, N. Y. 
Stertin~ Instr., 76 E. Second St, Mineola, N. Y. " , , . , , , , , , P 1767 
Theta strument Corp., Fairfield, N, I. ", .. ,,", .. ,,"'''' P 1514 
Abbott Products, Inc" 14·10 123rd St., College POint, N, V, 
Acton laboratories, Inc" 531 Main St., Acton, Mass, 
Advance Gear & Machine Corp" 5851 Holmes Ave" los Angeles, Calif, 
Allmetal Screw Prods, Co" Inc., 821 Stewart Ave" Garden City, N, V, 
Amatom Eictrn, Hardware Co., 81 Rockdale Ave" New Rochelle, N, V, 
Beckman Instrs" Inc" Elctrn, Instrs, Div" 2200 Wright Ave" Richmond, Calif. 
Bellab, Unit of Bailey Meter Co" Box 1881, Daytona Beach, Fla, 
Bendix Corp" Fluid Power Div" 211 Seward Ave" Utica, N, y, 
Birnbach Co, Inc., 177 Hanso Ave., Freeport. N, V, 
Britec ltd" 17 Chafing Cross Rd" London, W,C, 2, Eng, 
Bud Radio, Inc" 4605 East 355th St., Willoughby, Ohio 
Cardwell Condenser Corp" 80 [ Montauk Hwy" lindenhurst, N. V. 
Curtis Universal Joint Co" Inc" 19 Birnie Ave" Springfield, Mass. 
Dial Products Co" 19·21 Cottage St., Bayonne, N, I. 
DynamiC Gear Co., Inc" 4571 N.W, 8th Ave" Ft. lauderdale, Fla, 
Falcon Machine & Tool Co" Inc" 164 Ballardvale St., Wilmington, Mass, 
Farrand Controls, Inc" 99 Wall St., Valhalla, N, V, 
Federal Screw Prods" Inc" 3917 N, Kedzie Ave" Chicago, III, 
General Thermodynamics Corp" 164 Ballardvale St., Wilmington, 'Mass. 
Granite State Machine Co" Inc" 124 Joliette St" Manchester, N, H. 
Hammarlund Mfg, Co" 73·88 Hammarlund Dr" Mars Hill, N, C, 
Helical Prods, Co" Inc" Box 4, Hermosa Beach, Calif. 
Jones Motrola Corp" 432 Fairfield Ave" Stamford, Conn, 
Keystone Elctrns, Corp" 49 Bleeker St., New York, N, Y. 
Koppers Co" Inc" Koppers Bldg" Pittsburgh, Pa. 
lord Mfg, Co" 1635 West 12th St., Erie, Pa. 
Metal Bellows Corp" 1075 Providence Hwy" Sharon, Mas~ 
National Radio Co" Inc" 37 Washington SI.; Melrose, Mass, 
Naugler Engineering, Inc" Off Dunham Rd" Beverly, Mass, 
Nilsen Mfg, Co" Box 127, 920 Hwy, 27, Haines City, Fla, 
Power Instruments Inc" 7352 No. Lawndale Ave" Skokie, III. 
Renbrandt, Inc" 6 Parmelee St., Boston, Mass. 
Russelllnds" Inc" 96 Station Plaza, lynbrook, N, V. 
Santa Fe Mfg, Co" 2343 Jerome Ave" Bronx, N, y, 
Sealol, Inc" Warwick Ind!. Pl, Providence, R, I. 
Servometer Corp" 82 Industrial E" Clifton, N, I. 
Stop Components Inc" 100 Commercial St., Freeport, N, V, 
Stow Mfg. Co" 101 Shear St., Binghamton, N, V. 
USM Corp" 81 Say State Rd" Wakefield, Mass, 

COUPLINGS. VACUUM 
Edwards High Vacuum (Can,,) ltd" 430 S, Service Rd"W" Oakville, Ont., Can. 
Edwards High Vacuum, Inc" 3279 Grand Island Blvd" Grand Island, N. V, 
Heraeus·Engelhard Vai:uum, Inc" Seco Rd" Monroeville, Pa, 
High Voltage Engrg, Corp" S, Bedford St., Burlington, Mass, 
Japan Vacuum Engrg, Co, ltd., 1, I·Chome. Kyobashi, Chuo-Ku. Tokyo, Jap. 
Norton Co" Vacuum Equip. Div" 160 Charlemont St., Newlon, Mass, 
Varian Assocs" til Hansen Way, Palo Alto, Calif. 
Welch Scientific Co" 7300 N, Linder Ave" Skokie, III. 

COVERS. CHASSIS 
Premier Metal Prods, Co., 331 Manida St, Bronx, N, Y. 
Scanbe Mfg. Corp., 1161 Monterey Pass Rd" Monterey Park, CaIH. 
Technical Wire Product~ Inc., 129 Dennody St, Cranford, N. 1 P 1235 
Abalon Precision Mfg, Corp" 540 Casanova St., Bronx, N, V, 
Abtronics, Inc" Box 712, Livermore, Calif, 
Applied Design Co. Inc .. 2461 Sheridan Dr" Tonawanda, N, V. 
Binary E1ctrn~ of Calif" 1429 N, State College Blvd" Anaheim, Calif, 
Brooks & Perkins, Inc" 1950 W. Fort St, DetrOit Mich, 
Bud Radio, Inc" 4605 East 355th St., Willoughby, Ohio 
Elzee Metal Producls Co., Inc., 775 39th St., Brook~n, N, V, 
Emerson & Cuming, Inc" 869 Washington St, Canton, Mass. 
Erie Artisan Corp" 11400 Madison Ave" Cleveland, Ohio 
Feiner, p, & Sons, Inc" 522 West 45 St., New York, N, V. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington. Del. 
GAr Corp., 140 West5l St., New York, N; V. 
Gulf Aerospace Corp" 5440 Alder, Houston, Tex. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Onlean. 
Hughes-Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. V. 
Kin.tron Corp" 1416 Roller Rd" Asbury Park,. N, ), 
Mechanical Engraving Co" In~, 10 Van Cortlandt Ave. E., Bronx, N. y, 
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COVERS. CHASSIS (Cont'dl 

Metaleraft, Inc., Roosevel.t field, Garden City, N. Y. 
Mid·West Metal products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Middletown Mfg.·Co., 27StackSt., Middletown, Conn. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Muckle Mfg. Co.,334 Medford, Owatonna, Minn. 
Rotary. Co., Inc., 1746 Dale Rd., Buffalo, N. Y. 

COVERS. JACK-SEE JACK COVERS 

COVERS. PROTECTIVE 
G T I Corporation, 310 ChestnutSI., Meadville, Pa.......... p 1218 
Globe Plastics, 1342 Soulll Signal Dr., Pomona,. Cain. ......... p 2514 
Precision Paper TU.be Co., 1033 S. Noel Ave., Wheeling, III. .... p 1587 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Brooks & Perkins, Inc., 1950 W. fort St., Detroit, Mich. 
Buckeye Bobin Div., 761 Sharon Dr., Westlake, Ohio . 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
franklin fibre·lamitex Corp., 901·90SEast 13th St., Wilm'ington, Del. 
Glenair, Inc., 1211 Air Way, Glendale, Calif. 
Kees, F. D. Mfg. Co., 700 Park AYe., Beatrice, Neb. 
Resini!e Corp., 1047S. Noel Ave., Wheeling, III. 

CRAYONS •. COATINGS. PELLETS. ETC:. 
. TEMPERATURE INDICATING 
Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
Markal Co., 250 N. Washtenaw Ave., Chicago, III. 
Will Scientific, Inc., 39 Russell St.,Rochester, N. Y. 

CRIMPING MACHINES & TOOLS:'" 
SEE TOOLS. CRIMPING 

CROSSBARS-SEE SCANNERS. CROSSBAR: 
SWITCHES. CROSSBAR 

CRUCIBLES-SEE BOATS 

CRYOGENIC EQUIPMENT-
SEE DEWARS: PUMPS:· ETC. 

CRYOGENIC LIQUID CONVERTERS 
Aeronautical DiY., 400 Enterprise St., Bryan, Ohio 
Bendix Corp., Instruments & Ufe Support Oiv., 

2734 Hickory Grove Rd., Davenport, Iowa 
Cryotronies, Inc., W. Main St., High Bridge, N. J. 
Gardner Cryogenics Corp., 2136 City Une Rd., Bethlehem, Pa. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., CulYer City, Cal. 
No,ton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 

CRYSTAL ANALYZERS-SEE ANALYZERS. 
CRYSTAL 

CRYSTAL BLANKS 
Bliley Electric Co., 2545 W. Grandview Blvd., Erie, Pa. ... p1074,1075 
Buloya Watch Co., Inc., E.lctrn. Div., Freq. Control Products, 

6HO Woodside Ave., Woodside, N. Y. ....... P 1078 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. . . P 1077 
CTS of Canada, Ltd., 80 Thomas St, StreetIVille, Onl., Can. . P 1077 
crs Corp., 905 N. West Blvd., Elkhart, Ind. ... p 1077 
crs Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. .' P 1077 
Craven, Ltd., 500 Beech St., Whitby, Ont., Canada .......... P 1114 
Eleclronic Research Co., 10000 W. 15th St., Overland Park, Kans. P 1096 
Fillaire Inc., 708 Forrest St., CharlottesVille, Va. ........... P 1113 
McCoy Electronics Co., Chestnut & Watts St, Mount Holly Springs, Pa. 

p 1116,1117,1119 
Microsonits Inc., 60 Winter SI., Weymouth, Mass. 
RLC Electronics Inc., 25 Martin PI., Port Chester,. N. Y. 
Reeves·Hoffman Div., 400 W. North St" Carlisle, Pa. . P 1128 
Toy. Comm. Equip. Co., Ltd., 15, Shiba·Tora,omon, MinatD·ku, Tokyo, lap. 

P 1135 
Cryslal Optic Research, Inc., 1360 N. Main St, Ann Arbor, Mich. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
E. B. l. Co., 78 Tolland St., R., E. Hartlord, Conn. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland,Ohio 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa, 
Industrial Optics Corp., 377 fifth St., Newark, N. J: 
International Crystal Mfg. Co., 10 N. Lee St.,.Oklahoma City, Okla. 
lromet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Nebel, R. E., lab., 31. Whitehall Blvd., Garden City, N. Y. 
Nihon Dempa Kogyo Co., Ltd., 1-21 Nishihara, Shibuya·ku, Tokyo, Japan 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Pan American Trade Development Corp., 2 Park Ave., New York, N. Y. 
Piezo Crystal Co., 100 K St., Carlisle, Pa. 
Quartz & Silk:e, 8 Rue d' Anjou, Paris 8e, France 
Recticon Corp., 730 E. Elm St., Conshohocken, Pa. 
Texas Crystals, 1000 Crystal Dr., fort Myers, Fla. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 
Valpey·Fisher Corp., 1015 First St., Holliston, Mass. 

CRYSTAL FILTERS-SEE FILTERS. CRYSTAL 

CRYSTAL MOUNTS-SEE MOUNTS. CRYSTAL 

CRYSTAL OSCILLATORS-SEE OSCILLATORS. 
CRYSTAL-CONTROLLED' 

CRYSTAL OVENS-So EE OVENS. CRYSTAL 
& COMPONENT 

CRYSTALS. BARIUM TITANATE 
CleyHe Corp., Pielnlectric Div., 232 Forbes Rd., Bedford; Ohio 
Microsonics Inc., 60 Winter St., Weymouth,Mass. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cha,nel Inds., Inc., 839 Ward Or., Santa Barbara, Calif. 
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Commander labs., Inc., 1177 Santa. Fe Ave., Escondido, Calif. 
Electro-Ceramics, Box 15096, Salt lake City, Utah 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Honeywell, Inc., Aerospace & Def. Grp.,27014th Ave: S., MinneapOlis, Minn. 
Linden labs. Inc., Box 920, state College, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Ma!erials Research Corp., Rte. 303, Orangeburg, N. Y. 
Rason Mfg. Co., 73 Wortman Ave., Brooklyn, N. Y. 
oM GO., 3M Center, St. Paul, Minn. 
Ultrasonic Appl. 01 Amer., Inc., 121 W. Sunrise Hwy., Lindenhurst, N. Y. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 
Valpey·Fisher Corp., 1015 first St., Holliston, Mass. 
Var·lac·Did Chemical Co., 666 S. Front St., Elizabeth, N. J. 

CRYSTALS. FILTER 
Blile, Electric Co., 2545 W. Gra.ndy;ew Blvd., Erie, Pa ..... P 1074,1075 
Bulova Watch Co., Inc., Elctrn: Div., Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y •.............. ; . . . . P 1078 
CTS Corp.,905 N. West Blvd., Elkhart, Ind. 
Clark. Crystal Corp., 344 Boston Post Rd., Marlborough, Mass. .. P 1103 
Collins Radio Co., Newport Beach, Calif. 
Croven, Ltd., 500 Beech St., Whillly, Ont., Canada . . . . . . . . . P 1114 
Damon Engineering, Inc., 115 4th Ave., Needha'll Heights, Mass. 
Electra/Midland Corp., 3151 Fiberglass Rd., Kansas City, Kans. .. p 1095 
Electra/Midland Corp., Electra Div., Box 16o,.Mineral Wells, Te,. 
Electronic Research Co., 10000 W. 15th St., Overland Park, Kans. p 1096 
Fillaire Inc., 706 Forrest St, Charlottesville, Va. ........... P 1113 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 

P 1109,1605 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
McCoy Electronics Co., Chestnut & Watts St., Mount Holly Springs, Pa. 

P 1116,1117,1119 
Microsonics Inc., 60 Winter St., WeymoulW, Mass. 
Motorola Comm. & Elclrns., Inc., 4501 N. Augusta 81.d., Chicago, III. 
Nippon Elec. New York Inc., 200 Park Ave., New York,N. Y. 
Northern Engineering Labs Inc., 357 Belon St., Burlington, Wise. P 1126 
Piezo Technology, Inc., 2400 Diversified Way, Orlando, Fla. p 1111 
Reeves·Hoffman Div., 400 W. North St., Carlisle, Pa. ......... p 1128 
Sherold Crystals Prod. Gp., Tyco Labs., Inc., 1510 McGee Trafficway, 

Kansas CHy, Mo. ..................... .. .. .. . .. .. .. p 1131 
Tedford Crystal Labs., Inc., 4914 Gray Rd., Cincinnati, Ohio ... p 1134 
Torotel, Inc., 13402 South 11 Highway, Grandview, Mo. 
Toyo Comm. Equip: Co., Ltd., 15, Shib.·Toranomon, Minato·ku, Tokyo. lap. 
United Transformer Co., 150 Varick St., New York, N. Y. 
C·W Crystals, Rte. #2, Box 22-B, Marshfield, Mo. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
I·Tel, Inc., 10504 Wheatley st., Kensington, Md. 
Marconi o.;v., English Electric Corp., 1 Park Ave., New York, N. Y. 
Monitor Systems Inc., 401 Commerce Or., Fort Washington, Pa. 
Nihon Dempa Kogyo Co., ltd., 1·21,Nishihara, Shibuya·ku, Tokyo, Japan 
Piezo Crystal Co., 100 K St., Carlisle, Pa. 
Standard Crystal Co., n05 S. fremont Ave., Alhambra, Calif. 
TMC Systems (Ariz), Inc., 930 West 23rd St., Unit 26, Tempe, Ariz. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Valpey·Fisher Corp., 1015 First St., Holliston, Mass. 

CRYSTALS. FREQUENCY CONTROL 
Accutronics, Inc., 628 North St., Geneva, III. 
Bliley Electric Co., 2545 W. Grandyiew Blvd., Erie, Pa..... p 1074,1075 
Bulo.a Watch Co., Inc., Elctrn. Div.; Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. . p 1078 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
Clark Crystal Corp., 344 Boston Post Rd., Marlborough, Mass. .. p 1103 
Croven, Ltd., 500 Beech St., Whitby, Onl., Canada .......... p 1114 
Electra/Midland Corp., 3151 Fibarglass Rd., Kansas City, Kans. 

. p 1092, 1095 
Electra/Midland Corp., Electra Div., Box 760, Mineral Wells, Tex. 
Electronic Research Co., 10000 W. 75th St., Overland Park, Kans. p 1096 
Fillaire Inc., 706 Forrest St., Charlottesyille, Va. ........... p 1113 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 

p 1109,1605 
McCoy Electronics Co., Chestnut & Watts ~t., Mount Holly Springs, Pa. 

p 1116,1117,1119 
Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., falls Church, Va. 
Microsonics Inc., 60 Winter St., Weymouth, Mass. 
Monitor Products Co. Inc., B15 Fremont Ave., S. Pasadena, Cali!. p 1123 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. p 1124 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Northern Engineering Labs Inc., 357 Beloit St., Burlington, Wisc. p 1126 
Piezo Technology, Inc., 2400 DiYersified Way, Orlando, Fla. .... p 1110 
Reeves·Hoffman Div., 400 W. North St., Carlisle, Pa. ......... p 1128 
Sherold Crystals Prod. Gp., Tyco Labs., Inc., 1510 McGee Trafficway, 

Kansas CHy, Mo. ..."...... .." p 1131 
Tedford Crystal Labs., Inc., 4914 Gray Rd., Cincinnati, Ohio p 1134 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Tracor Inc., 6500 Tracor La., Austin, Texas 
C-W erystals, Rte. #2, Box 22·B, Marshfield, Mo. 

. Calvert Electronics, Inc., 240 East 23rd St., New York, N. Y. 
Commander labS., Inc., 1117 Santa Fe Ave., Escondido, Calif. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Hill Electronics Inc., 300 No.Chestnut St., Mechanicsburg, Pa. 
Inlernational Crystal Mfg. Co., 10 N. lee St., Oklahoma City, Okla. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Nebel, R. E., lab., 31 Whitehall Blvd., Garden City, N. Y. 
Nihon Dempa Kogyo Co., Ltd., 1·21 Nishihara, Shibuya·ku, Tokyo, Japan 
Pan American Trade Development Corp., 2 Park Ave., New York, N. Y. 
Philips Electronics Industries, Ltd .• 116 Vanderhoof Ave., Toronto, Ont., Can. 
Piezo Crystal Co., 100 K St.,Carlisle, Pa. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Standard Crystal Co., 1105 S. Fremont Ave., Alhambra, Calif: 
TMC Systems (Ariz), Inc., 930 West 23rd St., Unit 26, Tempe, Ariz. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Texas Crystals, 1000 Crystal Dr., Fort Myers, lila. 
Valpey·Fisher Corp., 1015 first St., Holliston, Mass. 

CRYSTALS, LASER-MASER 
Nippen 8ec. New York Inc., 200 Park Ave., New York, N, Y. 
Airtron Div., Litton Industries, 200 E. Hanover Ave" Morris Plains,N. J. 
Aremco Products, Inc., Box 145, Briarcliff Manor, rt Y. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Clevite Corp., Elctrn. Res. Div., 540 East 105th St., Cleveland, Ohio 
Crystal Optic Research, Inc., 1360 N. Main st., Ann Arbor, Mich. 
Crystal Technology Inc., 2510 Old Middlefield Way, Mountain View, Cal. 
Crystalab Prods. Corp., 19 legion PI., Rochelle Park, N. J. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 

. E. B. L. Co., 78 Tolland St., R., E, Hartford, Conn. 
Eastman Kodak Co., 343 State St., Rochester, N. Y. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft Co., Research labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Industrial Optics Corp., 377 Fifth St., Newark, N. J. 
lsomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Korad Dept., Elctrns. Oiv., 2520 Colorado Ave., Santa Monica, Calif. 
Mithras Div., Sanders Assocs., Inc., 701 Concord Ave" Cambridge, Mass. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France . 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Union Carbide Corp., Elctrns. DiY., Crystal Prods. Dept., 8888 Balboa Ave., 

San Diego. Cal. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 
Xtalonix Products, 1?15 Chesapeake Ave., Columbus, Ohio 

CRYSTALS. LIQUID. TEMPERATURE 
INDICATING 

Liquid Crystal Inds., 402 Princeton Dr., Pittsburgh, Pa. 
Vari·Light Corp., 9770 Conklin Rd., Cincinnati, Ohio 

CRYSTALS. PIEZOnECTRIC 
Acculronics, Inc., 628 North St, Geneva, III. 
ClevHe Corp., Piezoelectric Div., 232 Forbes Rd., Bedford, Ohio 
Croven, Ltd.,5flO Beech St, Wbillly, Ont, Canada .......... p 1114 
Kidde, Waller & Co., Inc., 675 Main St., Belleville, N. t 
Nippon EI.c. New York Inc., 200 Park Ave., New York, N.Y. 
Petenen Radio Co., Inc., 2800 W. Broadway, Council Bluffs, Iowa p 1127 
Reeves·Hoffman Dlv., 400 W. North -St., Carlisle, Pa. ......... p 1128 
Sh.rold Crystals Prod. Gp., Tyco labs.,. Inc., 1510 McGee Trafficway, 

Kansas City, Mo ................... ".............. p 1131 
Torotel, Inc., 13402 South 11 Highway, Grandview, Mo. 
AremcoProducts, Inc., Box 145, Briarcliff Manor, N. Y. 
C·W Crystals,Rte. #2, Box 22·B, Marshfield, Mo. 
Channel Inds., Inc., 839 Ward Dr., Santa Barbara, Calif. 
Commander labs., Inc., U77 Santa Fe Ave., Escondido, Calif. 
Crystal Technology Inc., 2510 Old Middlefield Way, Mountain View, Cal. 
Crystalab Prods. Corp., 19 legion PI., Rochelle Park, N. J. 
E. B. l. Co., 78 Tolland St., R., E. Hartford, Conn. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hill ,Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N.Y. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Mithras Div., Sanders Assocs" Inc., 701 Concord Ave., Cambridge, Mass. 
Pan American Trade Development Corp., 2 Park Ave., New York, N. Y. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, france 
Seacor, Inc., 598 Broadway, Norwood, N. J. 
TRW ElectroniCS, 1100 Glendon Ave., Los Angeles, Calif. 
Texas Crystals, 1000 Crystal Dr., Fort Myers, Fla. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 
3M Co., 3M Center, st. Paul, Minn. 
Ultrasonic Appl. of Amer., Inc., 121 W. Sunrise Hwy., lindenhurst, N. Y. 
Valpey·Fisher Corp., 1015 First St., Holliston, Mass. 

CRYSTALS. QUARTZ 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. 
Bliley Electric Co., 2545 W. Grandview Blvd., Erie, Pa..... p 1074,1075 
Bulowa Watch Co., Inc., Elctm. Div" Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. . '. .. .. . p 1078 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 
Clark Crystal Corp., 344 Boston Post Rd., Marlborough, Mass. .. p 1103 
Craven, Ltd., 500 Beech St, WhHby, Dnt, Canada .. p 1114 
Electra/Midland Corp., 3151 Fiberglass Rd., Kansas City, Kans. 

p 1092,1095 
Electra/Midland Corp., Electra Div., Box 160, Mineral Wells, Tex. 
Electronic Research Co., 10000 W. 15111 St, Overt.nd Park, Kans. p 1096 
fUtaire Inc., 706 Forrest St., Ch,rloHenille, Va. ........... p 1113 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, CaUf. 

p 1109,1605 
Kidde, Waller & Co., Inc., .615 Main St., Belleville, N. I. 
McCoy Electronics Co., Chestnut & Watts St., Mount Holly Springs, Pa. 

p 1116,1117,1119 
Microsonics Inc., 60 Winter St, Weymouth, Mass. 
Monitor Products Co. Inc., B15 Fremont Ave., S. Pasadena, Calif. p 1123 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. p 1124 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Northern Engineering Labs Inc., 351 Belo~ St., Burlington, Wisc. p 1126 
Petersen Radio Co., Inc., 2800 W. Broadway, Council Bluffs, Iowa p 1127 
Pi.zo Technology, Inc., 2400 Diversified Way,Orlando, Fla. .... p 1111 
Reeves·Hoffman Div., 400 W. North St., Carlisle, Pa.. . .... , p 1128 
Sherold Crystals Prod. Gp., Tyco labS., Inc., 1510 McGee Trafficway. 

Kansas CHy, Mo ..... : .. .. . .. .. . .. .. .. . .. .. .. . .. . .. p 1131 
Takeda Riken Ind. Co. Ltd., 1·32·1 Asahi·cho, Nerima"'u, Tokyo, Jap. 
Tedford Crystal Labs., Inc., 4814 Gray. Rd., Cincinnati, Ohio ... p 1134 
Torotel, Inc., 13402 South 71 Highway, ~randview, Mo. 
Toyo Comm. Equi,. Co., Ltd., 15, Shiba·Toranomon, Minato·ku, Tokyo, Jap. 

p 1135 
Aremcc Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Bram Metaliurgical·Chemical Co., 245 CheltenAve., Philadelphia, .Pa. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Connolly & Co., Inc., 914 Rengstorff Ave., Mt. View, Calif. 
Crystalab Prods. Corp., 19 legion PI., Rochelle Park, N.]. 
Dell Optics Co., Inc., 9226 Kennedy Blyd., North Bergen, N. J. 
E. B. L Co., 78 Tolland St., R., E. Hartford, Conn. 
Erie Technological Products Inc., 644 W. 12111 St., Irie. Pa. 



Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Firing Circuits,lnc., Muller Ave., Norwalk, Conn. 
Heraeu~Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
Hoffman, P. R. Co., 307 Cherry St., Carlisle, Pa. 
Industrial Optics Corp., 377 Fifth St., Newar~ N. J. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Mackay, A.D., Inc., 198 Broadway, New York, N. Y. 
Mithras Oiv., Sanders Assoc~, Inc., 701 Concord Ave., Cambridge, Mas~ 
Nihon Dempa Kogyo Co., Ltd., 1·21 Nishihara, Shibuya·ku, Tokyo, Japan 
Pan American Trade Development Corp., 2 Park Ave., New York, N. Y. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Quaker Electronics, Box 215, Hunlock Creek, Pa. 
Sawyer Research Prods., Inc., 35400 Lakeland Blvd., Eastlake, Ohio 
TMC Systems (Ari~, Inc., 930 West 23rd St., Unit 26, Tempe, Ariz. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Texas Crystals, 1000 Crystal Dr., Fort Myers, Fla. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 
Valpey·Fisher Corp., 1015 First St., Holliston, Mass. 
Zenith Optical Lab., 138 Palisade St., Dobbs Ferry, N. Y. 

CRYSTALS. ROCHELLE SALTS 
Clevit. Corp., Plezo.lectric Div., 232 Forbes Rd., Bedford, Ohio 
Crystalab Prods: Corp., 19 Legion PI., Rochelle Park, N. J. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 

CRYSTALS. SAPPHIRE 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, H. J. 
Alessi Industries, 418 Main St., EI Segundo, Calif. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Ceramic Magnetics, Inc., 87 Fairfield Rd., Fairfield, N. J. 
Crystal Optic Research, Inc., 1360 N. Main St., Ann Arbor, Mich. 
Crystalab Prods. Corp., 19 Legion PI., Rochelle Park, N. J. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 

• Industrial Optics Corp., 377 Fifth St, Newark, N. J. 
Insaco, Inc., Box 442, Quakertown, Pa. 
Moser Jewel Co., 544 Fayette St, Perth Amboy, N. J. 
NPC Metals & Chemicals Co., 3133 East 12th St., los Angeles, Calif. 
Nuclear Element Corp., 420 S. McKean St., Butler, Pa. 
Union Carbide Corp., Elctrn~ Div., Crystal Prods. Dept., 8888 Balboa Ave., 

San Diego, Cal. 
Valpey Corp., 140D Highland St., Holliston, Mass. 
Valpey·Fisher Corp., 1015 First St., Holliston, Mass. 

CRYSTALS. SCINTILLATION COUNTER 
Amper.x Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y. 
Victor .. n Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Harshaw Chemical Ca., 1945 E. 97th St., Cleveland, Ohio 
lsomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Nuclear Element Corp., 420 S. McKean St., BuHer, Pa. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, EnCino, Calif. 
Packard Instrument Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
Pilot Chemicals, Inc., 36 Pleasant St., Watertown, Mass. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
Var·Lac.Qid Chemical Co., 666 S. Front St., Elizabeth, N. J. 

CRYSTALS. SEMICONDUCTOR IINGOTS AND 
WAFERS 

AEllnc., P.O. Box 552, lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St, Boston, Mass. 
Dow Corning Corp., Midland, Mich. 
Eagle·Picher Ind. Inc., American Bldg., Central Pkwy., Dept EEM·69, Cincinnati, O. 

p 1643 
Hughes Aircraft Co., 5110 Superior AVI., Newport Bem, Calif. . .. p 1109 
Melpar, Inc., Special Products Dept, J776 Arlington Blvd., Falls Churcb, Va. 
Harda Microwave Corp., Plainview, H. Y. 
Ohio Semitronlcs, Inc., 1205 Chesapeake Ave., Columbus, Ohio p 1047 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Atomergic Chemetals Ca., 584 Mineola Ave., Carle Place, N. Y. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
General Diode Corp., 18 South St., Framingham, Mass. 
Harmon, Lichtenstein & Co., 26 Broadway, New York, N. Y. 
Harshaw Chemical Ca., 1945 E. 97th St., Cleveland, Ohio 
leico Industrie~ Inc., 250 W. 57th St., New York, N. Y. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Materials Research Carp., Rte. 303, Orangeburg, N. Y. 
Mithras Div. Sanders Assocs., Inc., 701 Concord Ave., Cambridge, Mass. 
Monsanto·Electronic Materials, Box a. St Peters, Mo. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
NPC Metals & Chemicals Co., 3133 East 12th St., Los Angeles, Calif. 
Norton Co., I New Bond St., Worcester, Mass. 
Nuclear Element Corp., 420 S. McKean St., BuHer, Pa. 
Pan American Trade Development CorP., 2 Park Ave., New York, N. Y. 
Recticon Corp., 730 E. Elm St., Conshohocken, Pa. 
Ronson Metals Corp., 55 Manufacturers PI., Newar~ N. I. 
Semimetals, Inc., 172 $pruce St., Westbury, N. Y. 
Semimetals,lnc.,405 National Ave., Mountain View, Calif. 
Sylvan~ Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
Uni·Tran Semiconductor Corp., 1 Charles St., W. Orange, N. I. 
Var.J.ac·Oid Chemical Ca., 666 S. Front St, Elizabeth, N. J. 
Ventron Elctrns. Corp., Box 529, 8radford, Pa. 
Western Semiconductors, Inc., 2200 S. Fairview St, Santa Ana, Calif. 

CRYSTALS. YIG 
Electro/Data Inc., 3121 Beaton st, Garland, TeL 
Tohoku Metallnd"ltd., 13·10. 7.f:bome, Ginza·Cbao-ku. Takyo, JapllI 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Aremeo Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Atomergic Chemetals Co., 584 Mineola Ave. Carle Place, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Harshaw Chemical Co., 1945 E. 97th st, Cleveland,.Ohio 
Marconi Div., English Electric Corp., Hark Ave., New York, N. Y. 
Microwave Chemicals lab., Inc., 282 Seventh Ave., New York, N. Y. 

Quartzite Processing, Inc., 6 Holyoke St., Malden, Mass. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 
Var·Lac.Qid Chemical Ca., 666 S. Front St., Elizabeth, N. J. 
Xtalonix Products, 1215 Chesapeake Ave., Columbus, Ohio 

CUPS. ENCAPSULATION 
G·llndustrles, Inc., G·l Elctrn. Oil., 300 Harvlrd AVI., Westv",e, N. J. 
Globe Plastics, 1342 South SJgnal Dr., Pomona, Calij. ......... p 2514 
Ross, MilIan Co., 511 Second st Pike, Solllflamptan, Pa. . . . . . .. p 1228 
Atlantic Optical Moulding Co., Ellis St, Dudley, Mass. 
Celestial Components, Inc., Box 4035, Covina, Calif. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Delta Plastics Co., 776 Creek Rd., Bellmawr, N. J. 
Electrical Plastics Corp., 280 Warren St, lyndhurst, N. I. 
Eljay Corp., 9062 Old Annapolis Rd., Columb~, Md. 
Epoxy Cast 8ctrn. Casl Co., 44 Prospect St., Yonkers, N. Y. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
Franklin Fibre·Lamitex Corp., 901-905 East 13th St., Wilmington, Del. 
Gibson·Egan Co., 34 La Porte st, Arcadia, Calif. 
Grayhill Moldtronics, Inc., 707 Rogers St., Downers Grove, III. 
Industrial Elctrn. Rubber Co., 8589 Darrow Rd., Twinsburg, Ohio 
Jones, Norman, Inc., Box 1, South Merrimac~ N. H. 
Keystone Elctrns. Corp., 49 Bleeker St., New York,N. Y. 
Maryland Lava Co., Inc., P.O. Box 527, Dept. EEM, Bei Air, Md. 
Morris Enterprises, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Ny·Glass, Inc., 7314 E. Madison St, Paramount, Calif. 
Norrich Plastics Carp., 206 B.abylon Tpke., Roosevelt, N. Y. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
R. I. Metpro, Inc., 139 Jefferson Blvd., Warwick, R. I. 
Rayclad Tubes, Inc., 300 Constitution Dt., Menlo Park, Calif. 
Resdel Corp., Box 2171, Rio Grande, N. J. 
Rostone Corp., Route 52 s., Lafayette, Ind. 
Staffall Inc., 7 Woodland St., Providence, R. I. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Topper Mf~ Co., Inc., 889 Northern Blvd. Great Neck, N. Y. 
U. S. Dielectric, Inc., 16 Fantasia Dr., Worcester, Mass. 
Wells Elctrns., Inc., Plastics Div., 1701 S. Main St., S. Bend, Ind. 

CURRENT SENSORS-SEE TRANSDUCERS, 
VOLT. nco 

CURRENT SOURCES 
Christie Electric Carp., 3404A W. 61 St, las Angeles, Calif. 
E·H Research laboratories Inc., Box 12B9, Oakland, Calif. 
E1eor Oil., Halliburton Co., 2431 linden Lane, Silver Spring, Md. p 1919 
Electronic Development Corp., 423 W. Broadway, Boston, Mass. p 1378 
General Resistance Inc., 5110 Nuber Ave., MI. Vernon, N. Y. • .• • p 1392 
Glentronics Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calif... p 1960 
Instrulab, Inc. 1205 lamar St, Dayton, Ohio ............... p t 968 
Instrument Prods., 3M Co., 300 S. Lewis Rd. CamarDlo, Calif. 
Julie Research lab Inc., 211 W. 61st St, New York, N. Y. p 1414,1417 
Keithley Instruments,lnc.,28715 Aurora Rd., Cleveland, Obio 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. •. p 1972,1973,1986 
LAD E1ectro·Systems Inc., 7 Commerclal St, HlcIIsville, H. Y. 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... p 2056 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

p 538 
Power Designs Inc., 1700 Shames Dr., WeltlJury, N. Y. ....... p 2064 
RFL lnds., Inc., Powerville Rd., Boanton, N. J. 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 
Singer Co., tnstrumentation DiY., 915 Pembroke St, Bridgeport, Conn. 
Trio laboratories Inc., 80 DuPont St, Plainview, H. Y. 
Zaring Inds., Inc., Box 411; Carmel, Ind. 
Oatapulso Div., 10150 Jefferson Blvd., Culver City, Calif. 
Eagle Electric Mf~ Co., Inc., 23·10 Bridge Plaza S., long Island City, N. Y. 
Electronics for Life Sciences, Inc., Box 697, Twinbrook Sta., Rockville, Md. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Instrument Components Co., 15105 Broadway, Maple Hghls., Ohi'o 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calif. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Sparton'Southwest, Inc., 9621 Coors Rd. N.W., AlbUQuerQue, N. M. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 
Weston Instrs., Inc., Weston-Lexington Div., 17 Hartwell Ave., Lexington, Mass. 

CUTTERS. HOLE. HAND OPERATED 
GC Electronics, DeptlQ.1, 400 S. Wyman St, Rocl<ford, III. 
Smith, H. H., lac., 812 Snedlker Ave., Brooklyn, H. Y. 
Black & Decker Mfg. Co., 701 E. Joppa Rd., Towson, Md. 
General Hardware Mfg. Co., Inc., 80 White St, New York, N. Y. 
Greenlee Tool Co., 213G-12th St., Rockford, III. 
Henes Mfg. Co., 4301 [ Madison St., Phoenix, Ariz. 
Janel, Inc., 226 Main Ave., Stirling, N:J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Mico Instrument Co., 80 Trowbridge St, Cambridge, Mass. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Zephyr Mig. Co., 201 Hindry Ave., Box 759, Inglewood, Calif. 

CUTTERS.' WIRE. AUTOMATIC-SEE 
WIRE MEASURING & CUTTING MACHINES 

CUTTERS. WIRE. HAND-
SEE WIRE CUTTERS. HAND OPERATED 

DAMPERS, SERVO 
ARtomation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 
Industrial Control Co., Central Ave. at Plaelawn, Farmingdale, N. Y. 

p 2669 
Rotating Components, 1560 Fifth Ave., Bay Shore, H. Y. ....... p 1758 
Vernitron Corp., 59 Central Ave., Farmingdale, N. Y. . • . p 1771, 2679 
Weston-Transicoil Components DiY., Worcester, Pa. 
Bendix Corp., Flight & Engina Instrs. Div., S. Montrose, Pa. 
Computer Devices, 11925 Burke st, Santa Fe Springs, Calif. 
Eastern Air Devices, Inc:, 385 Central Ave., Dover, N. H. 
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Honeywell, Apparebrs Cant Div., 2701 Fourti1 Ave., S., MinneapoliS, Minn. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Singer-General Precision Inc., 1150 McBride Ave., little Fall~ N. I. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Weston Inslrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

DAMPERS, STRUCTURAL, CHASSIS, PANEL, 
nC.-Sd MOUNTS, SHOCK & 
VIBRATION 

DATA ACQUISITION & REDUCTION 
SYSTEMS 

A 0 Data Systems, Inc., 830 linden Ave., Rocbester, H. Y. .•.. p 75B 
Astrodata, In~, 240 £. Palals Rd., Anaheim, CalK. ...... p 764, 1017 
Astrosystems, Inc., 6 Hevada Dr., New Hyde Park, H. Y. ....... p 762 
CMC, 12970 Bradle, Ave., San Fernando, CalK. •....•...•... p 1353 
California Sys. Comp., Inc., 9116 Independence, Chatsworth, CaL 
Coho Electronics Inc., Box 823, San Diego, Callt 
Control Eliuipmenl Corp., 32 Kearney Rd. Needham Hgts., Mass. p 770 
Control Technology Co. Inc., 41·16 29tb st, L I. C., H. Y. ..... p 2663 
Crown Int'I., Box 1000, Dept !EM, Elkbart, lad. 
Cunningham Corp., 10 Carriage St, Hooeoye Falls, N. Y. p 2711 
Datatron, Inc., 1562 Reynolds St, santa Ana, Calif. .. . . . . . p 774 
Delco Radio DiY., 100 E.Flrmin st, Kokame, Ind. 
DIgital Eliulp. Corp., 146 Main St, Maynard, MalS. 
Dlgltallnslrt., Inc., 13135 Victory Blvd. Van Nurs, CalH. ..... p 77B 
Discon Corp., 1150 Northwest 70th st, Fort lauderdale, Fla. 
£elron Corp., 8010 Engineer Rd., San Diego, Calif. ..•••..•.. p 527 
Electronic Assocs., Inc., 185 Monmouth Pkwy., Long Branch, H. I. p 1570 
Electronic Develapment Corp., 423 W. Broadwa" Boston, Mass. 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. ...... p 780 
Fifth Olmensloa Inc., Box 483, Princeton. H. J. 
Geo Space Systems, In~, 6301 49tb st H., St Petersburg, Fla. 

p 781,1393,1675 
Geotech, A Teledyne C~, Dept 14, 3401 Shiloh Rd., Ga~and, TeL p 2158 
HeUx Research AssocL, Inc., 8384 Hercules St, la Mesa. Calif. 
Hybrid Systems Corp., 95 Terrace HaU AVI., Burlington, Mass. .. p 528 
INCOR lastrumentation Amplifiers & Supplie~ lac., 

29 Newtown Rd. Plainview, H. Y. 
Interstate Electronics Corp., 101 E. Vermont Ave., Anaheim, Calif. p 1411 
Ithaco)nc., 135 W. Clinton St,lthaca, H. Y. .... . . . . . . . . . . . . p 532 
Kioeloglc Corp., 813 S. Fair Oaks, Pandana, CalK. .......... p 2161 
Logic ScIeIlCl, lac., Box 10096, Sill Diego, Calif. 
Metric Systems Corp.. 738 N. BeaI St, fort Waltan Beacb, FI .. p 786,787 
Non-linear Systems, Inc., Box H, Del Mar, Calif. ....... p 1450,1451 
PPM Inc. 7016 Euclid Ave., Cleveland, Obio •..•.•......... p 1455 
Parabam Inc., 3011 £. las Hennanas St, Compton, Cal. ...... p 793 
Philbrick/Nexus Research, 11 Allied Dr. at Rte. 128, Dedham, Mass. 

p 538 
Phllco/Ford Corp., C & Tioga Sis., Philadelphia, Pa. 
Pioneer MagnetIcs Inc., 1145 Berkeley St, Santa Monico, caUf. 
Raytheon Computer, 2700 SoutIJ Fairview St, Santa Ana, Calif. . . p 797 
Remel Electronics, 5250 W. EI Segurulo Blvd., Hawthorne, Calif. p 799 
Republic Corp., 9154 Deering Ave., Chatsworth, calif. p 800 
Sclentific·AHanta Inc., BOI 13654, Atlanta, Go. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segunda, Cal. p 801 
Takeda Riken Ind. Co. Ltd., 1·32·1 AsahloCho, Herlma·ku, Tokyo, Jap. 

p 1505 
Tele·Slgnai Corp., 250 Crossways Park Dr., Woodbury, H. Y. 
Theta Instrument Corp., Falrtteld, H. J. 
Towson Labs Inc., 14110 Taylor Ave., Baltimore, Md. •.••..••• p 807 
Trak Microwave Corporation, 4126 Kennedy Rd., T3Olpa, Fla. 
Unhol!z·Dlckie CorP. 3000 Whitlley Ave., Hamdea, Conn. 
Varian Data Machines, 2122 Michelson Dr., Irvine, Calif. 
Veedor·Roallnc., 10 sargeant St, Hartford, Conn. 
Vetter, A. R. Co., Box 143, Rebersborg, Pa. . . . . . . . . . . . . . . p 2162 
Wang labs, Inc., Dept. HC, 836 North St, Tewksbury, Mass. •. p 815 
AMBAC In~ Inc., 900 Old Country Rd., Garden City, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Adage, Inc., 1079 Commonwealth Ave., Boston, Mass. 
Adtrol Electronics, Inc., 116 North 7th St., Philadelphia, Pa. 
Allis, Louis Co., Div. Litton Inds.,427 E. Stewart St., Milwaukee, Wisc. 
Applied Elctms. Corp. of N. J., Box 43, Metuchen, N. J. 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
B & F Instruments Inc., Cornwells Hgts., Pa. 
B & W Elctrn. Res. Labs, 10807 Royal Park, Dallas, Tex. 
B.ailey Meter Company, Wickliffe, Ohio 
Beckman, Clinlcallnstrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Beckman lostrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instruments, Inc., Spinco Div.,1117 California Ave., Palo Alto, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, calif. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N.v;ollywood, Cal. 
Bio·Medical Elctrns., Inc., 653 lofstrand La., Rockville,'Md. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Bristol Co., Box 1790, Waterbury, Conn. 
Brown Engr&; Co., Inc., Research Park, HuntsVille, Ala. 
Cali.fornia Electro-Scientific Corp., 2203 S. Grand Ave., Santa Ana, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
cardion E1ctrnl, L I. Expwy., Woodilury, N. Y. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Charter Laboratories Inc., 65 Brightside Ave., [ Northport, N. Y. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Cimron Oiv., 1152 Morena Blvd., San Diego, Cam. 
Cipher Data Prods., Inc., 1219 Morena Blvd., San Diego. Calif. 
Climet Instruments Inc., 1240 Birchwood Dr., Sunnyvale, Calif. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Colorado Instruments, Inc., 1 Park St., Broomfield, Colo. 
Cominunitype Corp., 767 ·Fifth Ave., New York, N. Y. • 
Computer Automation, Inc., 895 W. Sixteenth St., Newport Beach, Calif. 
Computer Prod~ Inl'l., Inc., 3444 De La Cruz Blvd., Santa Clara, Cal. 
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Concord ConIrol, Inc., !?82 Soldiers Field Rd., Boston, ,Mass. 
Conrac Corp., 330 Madison Ave., New Yor~ N. Y; 
Continental,Oata Systems, Inc., 19 W. FO(JrIIl St, Dayton, Ohio 
Capar Corp., 5744 WeS/ 77thSt, Oak Lawn, III. 
Cubi~ Corp, 9233 Balboa AVe., San Diego, Cain. 
DATA, !nc., 3Z Lincoln Ave" Orange, N. J. 
Data-Control Systems, Inc., E. Liberty St., Danb~ry, Conn. 
Data Producll Conl., 6219 De. Solo Ave., Woodland Hills, Cain. 
Davidson Electronic Developmen,l'Co" 2211 Peninsular Dr., £rie, Pa. 
Defense Elctrns., Inc. ~ocIIYille, Md, 
Derivation & Tabulation Assocs., Inc.,'32 Lincoln Ave., Orange, ~. J. 
Design Automation, Inc., ~ ,Mas!8chosells Ave., Lexington, Mass. 
D1gi.flata Corporation, 4315 Baltimor~ Ave., Bladensburg, Md. 
Digital Data Systems, 18.8l9 Bryant St, Northridge, Cal. 
Digital I'rlJducll, 335 W •. Seventh st.,Sen Pedro, Calif. 
Digital Prbducll Corp., 4030 N.E. 6th Ave., FI. Lauderdale, Fla. 
Doric Scientific Corp., 7969 Engineer Rd;, Sen Diego, Calif. 

. Dynamic Precision Controls Corp., 449 E. Main St, Hagerstown,ln~ 
, Dynamic System Electronics Ctlrfl., Box 780, Tempe, Ariz, 

Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
llYIro Corp., 63 Tec St, Hicksville, N. Y. 
EMil Div., Box 223, Princeton, N. J. . 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Electronic Ideas, Inc., Box 137, Wyncote, Pa. 
Electronic Services, Inc., 1253 Fitzgerald Ave., Sen Franc~co, Calif. 
Elpac Deta Systems, 18651 Von Karman Ave., Irvine, Cal. 
Evans Assocs., Box 5055, Berkeley; Calif. 
Fabr~Tek Instruments,'I,nc., 5225 Verona Rd., Madison, Wise. 
Fairchild Space & Defense Systems, 300 Robbins La., Syosset, N. Yo' 
Ferranti·Packerd Lid., 121 Industry SI., TorOllto, Ont., Can. 
Fischer & Porter' Co., 115 Warminster Rd., ,Warminster, Pa. 
Fisher-Akin Co., P.O. Box 693, Manhattan Beach, Calif. 
GCA Technology, Burlington Rd., Bedford, Mm. 
General Devices Inc., P.O. Box 253, Princeton, N; J. 
Geo SP!lce Corp., 5803 Glenmont Dr., Houston, Texas 
Gerber Scientific Instrument Co., Box 305, Hartford, Conn. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Harshaw Chemical Co., 1945 E. 97th SI., Cleveland, Ohio 
Hartman Systems Co., Inc., 360 Woif Rd., Huntington SIa., N, Y. 
Hewlett·Packerd Co., 1501 Page Mill Rd., Palo Alto, Calif. 

, Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft Washington, Pa.· 
Howell Instruments, Inc., 3479 W. Vickery BlVd., FI. Worth, Texas 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver~ity, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
I.RA. Systems Inc., 332 Second Ave., Waijham, Mass. 
ITI Electronics Inc., 369 Lexington Ave., Clifton, N. J. 
lkor, Inc., N. W. Industrial Pk., Burlington, Mess. 
Incre.flata Corp., 6403 Acoma Rd., S.E., Albuquerque, N. M. 
Informathln Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
Instrumentation Technology Corp., 18811 Napa St .. Northridge, Cain. 
Invac Corp., 26 Fox Rd., Waijham, Mass. . 
ltek Corp., 10 Maguire Rd., Lexington, Mass. 
lwatsu Elec. Co., Ltd., 7-41, l-chorne, Kagayama, Suginami·ku, Tokyo,·Japan 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
wr Siegler, Inc., 3171 S. Bundy Dr., ,Santa Monica, Calif. 
Lear Siegler, Inc., Elctm. lostr; DiY., 714 N. BrookhuBl St, Anaheim, Cal. 
LeCroy Res. Sys. Corp., 126 NorIi1 RIa. 303, W. Nyack, N. Y. 
Link Group, Singer-General PreciSion, Inc., Binghamton, N. Y. 
Litton Systems,inc., Guidanca & Control Sys. Div., 5500 Canoga Ave., 

Woodland Hills, Cain. . 
Lockheed Aircraft Servica' Co., Onto Inti. Airport, Ontario, Cal. 
Lockheed Electronics Co., Route 22, Watchung, N. J. 
Loral Elctrn. Sys.,825 Bronx River Ave., Bronx, N. Y. 
MB Electronics, Box 1825, New Haven, Conn. 
Mann, David W. Co., 174 Middlesex Turnpike, Burlington, Mass. 
Marathon Instruments OIv., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Massey Dickinson Co., Inc., 9-11 Elm St, 8exonville, Mass. 
Maxson Electronics Div., Sunrise Hwy., Great River, ,N. Y. ' 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Cain. 
Micro Metrics, Inc., 165 Pennsylvania Ave., PaterSon, N. J. 
Midwestern Instruments, Inc., 6422 East 41st, Tulsa, Okla. 
Monnor Systems Inc., 401 Commerce Dr., Fort WashlngtQD, Pa. 
Moore Assocs. DIv., 815 American St, San Carlos, Cain. 
Motorpla; Inc. Control Sys. Div., 3102 Norlll 56th St, Phoenix,' Ar~. 
Motolola InstrumentatiGn & Control, Inc., Box 5409, Phoenix, Arit 
NUS Corp., Box 248, Paramus. N. J. 
Naveor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Nuclear ~ta, Inc., 100 W. Golf Rd;, Palatine, III •. 

. Ornnilec Inc;, S,ub. Nytronics, Inc., 903 N. S_d st., Phoenix, Ariz. 
Opion1echanlsms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Pastor'3a Div. Analoi DeViceS, Inc. 221 Fifth St, Cambridge, Mass. 
Petty Geophysical. Engrg. Co., 700 Tower Bldg., San Antonio, Tex. 
Philips Electronics Industries,lld.,ll6 Vanderhoof Ave., Toronto"Ont., Can. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Prodelln, Inc., Box 131, Hightstown" N. J. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RC-95, Inc., 9 East 38th St, New Y~ N. Y. 
Radio Communication Co., 1020 E. [and Pl., Milwaukee, Wisc. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Raytheon Co., Goveihment Marketing,I41 Spring St,Lexington, Mass. 
Redcor Corp:, Box 1031, Caaoga Park, Calif. 
Republic Ctlrfl., 9754 Deering Ave .. Chatsworth, Calif. 

, ReseMch Engineering Div., 12 Manheim Rd., Essex Fell~ N. J. 
Roback Corp., H~ntingdon Valley, Pa. ",1 
Rohde & Schwarz Sales CO.,l11 Lexington Ave.,' Passaic, N; J. 
Roveti 4nstruments, 2~8 West St, Annapolis, Md. 
Senders Assocs., Inc., Danifl Weilstar Hwy., 8., Nashua, N. ,H. , 
Schneider lostr. Co., 8115 Camargo.Rd., Madeira, Cincinnati, Ohio 
Scientific Measurements, Inc., 9701 N. Kartton, Skokie, III. . 
Signal Analysis Inds. Corp.,J2-Di Tomas Ct;Copiague, N.,Y, 
Siliconix,lnc.,114O'W.Evelyn AVe;;,gunnyvale, Cain. 
Singer-General Preclsi~n Inc., 1150 McBride Ave., Lillie Falls, N., J. 
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Sonex Inc., 20 East Herman St., Philadelphia, Pa. .. 
SpaceCraft, Inc .. 8620 S.MemoriiloPkwy., Huntsvill8"Aia. , 
Spear Computers, Inc., 335 Bear Hill Rd., Waltham, Mass. .. 
Stromberg DatagrlPhics,lnc., Box 244~, San Diego, Cain:, . 
SylVania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham; Mass. 
Systems Res. La~,lnc., 7001 Indian Ripple Rd.,Dayt,R, Ohio 
Systron-Donner,Corp., One Systron Dr., COIIcord, Calif. ' 
Ially C~rporation, 1310 Mercer St., Seattle" Wash. 
Tele·Dynamics, 5{)00 Parksid~ Ave., Philadelphia,. Pi. ,\ 
Teledyne Telemetry Co., Box 341', Piinceton, ·N. J. • ' 
3M Co., 3M Genter, St. Paul, Minn. , • 
TIme Share Peripherals Corp.,Box 361, Wilton,'.eonn. . . 
Varian Aerograph, 2700 Mitchell Dr., V!alnuf Cre'ek"Calif. 
Video' Research Corp., 761 N. Washington St., ROCkville, Md. 
Western Telernatic, Inc., 5507 Peck Rd., Arcadia, Calit:, 
Westinghouse ·Elec. Gorp., Defense Prods:; Box 2278, Pittsb~r~h, Pa: 
Weston Instrs. Div., Weston Instr. Inc." 614 Frelinghuysen Ave., 

'Newark, N. J. " ' 
Westronics, Inc., 3605 McCart St, Fort Worlll, T e/. 
Wyle Labs., 128 Maryland St, EI Segundo, Calif. 
Zehntel, Inc., 145o.,6th St., Berkeley, Cali!. ' 

DATA BLOCKERS -
Dilital Devices Ow. 200 Michael Dr., Syosset, N. Y. 
Brown Engrg. Co.,rnc., Research Park, Huntsv ';J, Ala. 
Electronic Engrg. Co. of Calif., 1601 ~ Chestn, ' I.v~., Santa Ana, Calif. 

DATA COMPRESSORS, DIGITAL 
California SyL Comp., Inc., 9178 Indepindance, Chatsworth, Cal. 
Control Equipment Corp., 32 Kearney Rd., Needham HitS., Mass. p 770 
Digital Olvlces Div .. 200 Michael Dr., Syosse~ N. Y. 
Digital Equip. Corp., 146 Mai. St, Maynard, Mass. 
Discon Corp., 1150 Northwest 70th St, forU.auderdil., Fla. 
E.JI Research Laboratories Inc., Box 1289, Oakland, Calif. 
Nippon Elec. Hew York Inc., 200 Park Aft •• New .York, N. Y. 
Plilco/Ford Corp., C & Tioga SIs., PhUadelphla,Pa. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. ' 
Chuo Eletrn. Co., Ltd., 21 Motohongomachi Hachiojf.Shi, Tokyo, Jap. 
Conductron Corp" 2600 North 3rd St., St. Charles, Mo. 
Digital Products Corp., 4030 N.E. 6th Ave., Ft. lauderdale, Fla. 
Dynapar Oigital Center, 1675 Delany Rd., Gurnee, III. 
E,lectro.flptical Systems, A Xerox Co., Pasadena, Calif. 
Elpac Data Systems, 18651 Von 'Karman Ave., Irvine, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 MalVern St, Fullerton, Cal. 
ISC/Telephonics Div.,,77Q Park Ave.,Huntington, N. Y. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., COpi'llue, N. Y. 
Signatron, Inc., 5~ Marrett Rd., lexington"Mass. , 
Teledyne Telemetry Co., Bo,x 341, Princeton, N. J. 

DATA DISPLAY INDICATORS-SEE LlG.l'fS: 
DIALS-ALSO SEE READOUTS 

DATA DISPLAY SYSTEM~SEE DISPLAYS 

DATA PROCESSING EQUIPMENT_SEE 
SPECIFIC TYPES 

DATA RECORDERS. COMPUTER ' 
A 0 Data Systems, Inc., 830 Unden Ave., Rocillster, N. Y. p 758 
Burruulhs Corp., OEM SeilS Dept, 1649 Wilshire Blvd., Los Angeles, Calif. 

p 765 
CIevRe Corp., Bru$ll InstL DiY., 37111 & Perkins, Cleveland, Ohio p 1561 
Cohu Electronics Inc., B.x 623, San Diego, Cain. 
Control Equipment Corp., 32 K.arney Rd., Needham HgIS., Mass. p 770 
Crown Inl'l. BOI 1000, Dept. EEM, Elkhart, Ind. ( ..... ' .... : . p 2159 
Datatron, Inc., 1562 Reynolds St., Santa Ana, Calif. ......•... p 774 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Electronic Assocs., Inc., 185 Monmouth Pkwy., Lang Branch, N. I. p 1570 
Gettech, A Teledyne Co., Dept 14,3401 Shiloh Rd., Garland, Tex. p 2158 
Houston Instr., 4950 Terminal Ave., Bellaire, Texas ... p 7B4,785, 1572 
Kinelagic Carp., 813 S. Fair Oaks, Pasadena, Calif. '.... p 2160.2161 
Leach Corp., ~915 Avalon Blvd., Los Angeles, Cal. 
Mobawk Data Sciences Corp., Box 630, Herkimer, N. Y. . . . . . p 792 
Nippon Elec. 8ew York Inc., 200 Park AYe., New y.rIe, N. Y. 
Non·Unear Systems, Inc., BII N, Del Mar, Calil. . .' ......... ~. ,p 1450' 
Uhr·Tronlcs, Inc., BOI 630, Herkimer, N. Y. ' 
Philco/Ford Corp., C & Tioga sts., Philadelphia, Pa. 
Presln Co., Trap Fills Rd., Shelton, Conn. ....•........... p lim 
Sangamo Electric Co., P.O. Box 128, Pickens; S. C. , 
Scientific Data Systems Inc., 701 S. Aviation sr., EI Segundo, Cal. 
Simpson Electric Ce., 5200 W. Kinzie St, Chicaga, .111. 
T,'e.slgna' Carp., 250 ~rossways Park Dr., WGOdnry, If. Yo, 
Varian Data Machines, 2722, Michelson Dr., Irvine, Calif. 
Adtrol Electronics, Inc., 116 North 7th St., ' Philadelphia, Pa. 
Ampex Corp., 401 Broadway, ,Redwood City, Calif. 
Astro·Science Corp., 9700 Factorial Way, S. EI Monte, Calif. 
Auricord, 3~1 29th St., Long, Island City, N. Y. 
Austin 'Elctrns., 450 W. First Ave., Roselle, N. J. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Navigation & Control Oiv., Teterboro, N. J. 
Bionic Instruments, Inc., 221 Roc'll Hill Rd., Bala Cynwyd, Pa. 
Bolt 8eranek & Newman, Inc., 2126 S. lyon st., Santa Ana, Cali!, 
Bristol Co., Box 1790, Waterbury, Conn. 
California Electro·Scientific Corp., 2203 S. Grand Ave." ,Santa Ana, Calif. 
Century Electronics & InStrs.,lnc., Box C, Admiral Sta., Tulsa, Okla. 

, Chuo Elctrn. Co., LId:, 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Cipher Data prods., Inc., 1219 Morena Blvd., San Diego, Calif. 
Colorado',lnstruments, !nc., Hark St., Broomfield, Colo., 
Communltype Corp.; 767 FifthAve., New York, N. Y. 
Concord Control, Inc., 1282 Soldiers Field Rd., BOSton, Mass. 
Conductron Corp., 2~0 North.3rd SI., St. Charles, Mo. , . 
Connecticutrechnical Corp" 3000MajnSt., ,l4[1lord, Conn. 
Cook E~ctric Co., Data·Stor DiY., 6401 W. Oakton, Morton Grove, III. 
Oasa Corp., 15 Stevens St, Andover"Mass, " " 
Data Prod~cII Corp., 6219 De ~019.Ave" Woodland Hms, Calif. 
Digi·Data Corporation, 4315 BaUimoreAv .... 8IadenSburg,.Md. 
Digital Products, 335 W. Seventh st.; San Pedro; Calif. 
Dynamic System Electronics Corp" Box Jao,. Tempe, Ariz. 
Oynapar Digital Center, 1675 Delany Rd., ,Gurnee, III. 

Dytro Corp:, 63 Tee St, Hicksville, N. Y. 
Farrand Controls, Inc., 99 Wall st., Valhalla, N. Y. 
Ferranli Lid., Holllnwood, Lancs.. Eng. ' 
Fischer & Porter Co.,. ns Warminster Rd., Warminster, 'Pa. 
General Elec. eo., 4000 N: W. 39th Expwy., Oklahoma City, Okla. 
Geo Space Ctlrfl., 5803 Glenmont Dr., HoiJstpn,' TeXlis 
Goldak Co., Inc., lIOI" Air Way, Glendale,Caln. ' 
Golden, I. Corp., 1054 38th 8\., Brooklyn, N. L' 
Herilett-l'ackard ClI.,15DI Page' MDI Rd., j>~O ,Alto; Cain. 
Himmelstein 8., and Co.; 2500 Estes,Ave., EI~ Grove V'dlage, III. '" 
Honeywell" Inc., Aerospace'& Del. Gip.; 2701 4th Ave. s., MinneaPPil$, Minn. 
Honeywell,Ilctrn. Data Process: P.iv., 60 Walnut St, WeliesTey HiII~Mass. . 
Honeywell; Inc., Industrial Ow., 1100 Virginia Dr.; Ft. Washington, Pa •. 
Hughes Aircraft Co., Ground Sys. Groop. 1901 Malvern St; Fullerton, Cal. 
Incre.flata·Corp., 64l!3 AcOO1a Rd;, S;E., A[bu/fUerque, N. Pol. '" ' 
Information Instruments, Ine., 62 Enterprise Dr., Ann Arbor, Mich. 
InternatiGnal Radio & Elctrns. Corp.,l7I8 W. Mlshawake Rd .. Elkhart, Ind. -
Inll8C Corp., 26 Fox Rd., Waltham, Mass. 
Kahl Scientific Instr. Corp., P. O. Box U66, EI Cajon, Calif. 
Kennedy Co., 540 W. Woodbury KiI., Alilidena, Cali'., 
Leupold & stevens Instrs., Inc., P.O. Box 25347, Portland, Ore. , 
lJtton Inds., Inc., Datalog Div" 343 Sensome st., Sen Francisco, Cal. 
Lockheed Electronics Co., lite. 2Z, Plainfield, N. J. ' 
Lockheed Aircraft Service Co., Onto Inti. Airpott. Ontario, Cal. 
Lcickheed Electronics Co., Route 22, WatchUng, N. J. 
Marathonlostruments Ow., 9626 E. Beverly Rd., Plco Rivera, Cal. 
Mlncom Div., 3M Co., 300 S. Lewis Rd., Camarillo,Ca!if. 
Navcor Inc., Valley Forge Inll. Pk., Norristown, Pa. 
Ornnitec Inc., Sub. Nytronlcs, Inc., 903 N. Second St, Phoenix" Ariz. 
Peripheral Equip. Corp., 9551lroncfale, Chatsworth,'Calif. 
Photomechanisms Div., Inc., I~ stepar Pl., Huntington SIa., N. Y. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Precision Instr. Co., 3170 Porter ,Dr., Palo Alto, cain. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Roback Corp., Huntingdon V~lIey, Pa. 
Rochester Instr. Systems, Int., 275 N. Union st, Rochester, N. Y. 
Sanders Assocs.,lnc.,,/lata SYS. Div., Daniel Webster Hwy., 8., Nashua, N. H. 
Stromberg Datagraphic~ Inc., Box 2449, San Diego, Calff.' , 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylva,n Rd., Waltham, Mass. 
Tally Corporation, 1310 Mercer st., Seatlle, Wash. 
Taylor lostr. Process Control Div., 95 ArnesSt, Rochesler, N. Y. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
3M Co., 3M Center, St Paul, Minn. 
Time Share Peripherals Corp., Box 361, Wilton, Conn. 
Varian Aerograph, 2700 MHcheil Dr., .walnut Creek; Cain. 
Video Research Corp., 761 N. WashingtonSt, Rockville, Md. 
Zehntel, Inc., 145o.6thSt, Berkeley, Cain. ' 
Zonic Technical Labs., 965 N. Bend Rd., Cincinnati, Ohio ' 

DATA TRANSMISSION SYSTEMS-,SEE 
TRANSMISSION SYSTEMS.' DATA 

DECADE BOXES, CAPACITANCE 
Becklllaninstr, Inc., Cedar Grove Opar., 89 COIImeice Rd. Cedar Grove, N. I. 
Dllftral Ce. 856 s. Amyo Pkwy., Pasadena, Cain. 
1III.11z Eaalnllnlll'l.Ibs, I~, 1233 J!ertk Ave., Plainfield, N. I.' 
Ellctre Scientific Intis., I. N.W. Sclem Park Dr., PorUa"", Dr •• 

p 1375.1376 
Freed Transformer Ca., '.Inc. 1795 Welrfleld st, Brooldyn, N. Y. p 1385 
1IIIrai Resistance Inc., 50D Nuber Ava., Mt. Vernon, N. Y. 
HIIft C ... De", 180, BllIOn Hamr, Mia. 
RCA BcIra. Carnpllents, 415 Saull 5th St, )larristll, N. I. ...• p 1479 
S~rape Electric Ca., 481 Mars~ St., N. Allams. Mass. 
A.O.l.P., ~ PI. Jeanne d'Arc, Paris, France 
Aerovox CO,!!., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
British Physic!1 Lahs., Houseboat Works, Radlel!, Herts, Eng, 
Central Scientific Co., 2600 S. Kostner Ave., ChicaRo, III. 
Data Instrument·Div., 7300 CresCent Blvd., Pannsauken, N: J. 
Dawe Instruments, Ltd., Weltern Ave., Acton, London W3, Eng. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md .. 
Eico Electronic ,Instrument Co., Inc., 283 Malta SI., Brooklyn, N. Y. 
Bpac Components, 18651 Von Karman Ave., Irvine, Calif. 
Ganeral Radio Cornpany,,300 Baker Ave" W.cOncord, Mass. 
Hewlett·Packerd Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Lionrnount & Co., Ltd.,Bellevue Rd., New Southgate, London, Eng. 
.Muirhead Inslrs., Inc., 1101 Bristol Rd., Mountainside, N. J. . 
Neptune Electronics Co., 30 West 15 st., New York, N. Y. 
Nichols, R. H. Co.,LId.,.4544 Oufferin,SI., Toronto, Onl., Can. 
Philrnore MIg. Co., Inc., lJO.IfI Jamaica Ave., Richmond. Hill, N. Y. 
P,,!cise Electronics, 76 E. 2nd St, Mineola, N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla.' 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Siemenl,AllI'rica, Inc., Telecom lliv., 350 Fifth Ave., flew York, N. Y. 
Slark Electronic Instruments, Ltd., 180 Station St., Ajax, Onl., Can. 

DECADE BOXES. INDUCTANCE 
Data Delay IIevIces, 253 Crueks A .... CDItor!, N. I. 
lam, Grenlar Field, D.-. UM 87, Mancilester, N. H. 
l1li .... MIcrOwaQCo., bllreed Pl., Mlmaraneck, H. J. .... . . p 1658, 
F"!IIIITransfOllllr Co. lee., 1795 Weirfllid st, Broollfyn, N. Y. p 1385 
lIicrutraD Co., IIIC., 145 E., Mlneoia An, Valley Streal, N. Y. 
SlIM Slate E1ctra. CII\I., 15321 Rayen st, Sailulvtdl. Cal. 
SIDIUII Electric Co. 481 Mrill! St, N. Adal .. MasL 
UliIIIII Transformer,Ct;, 150 Vlrick st, New Yark, N. Y. 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 

, Data Instrument Div.,7300 Crescant Blvd., Pennsauken, N, J. 
'Dawe Instruments, LId., Western Ave., Acton, London YI3, .Eng. . 
Eico Electronic Instrument Co., Inc.; 283 Malta SI., Brooklyn, N. Y .. 
Eleclrocorn rnds., 1105 N. Ironwood Dr., South Bend, Ind. 
General ,Radio Company, 300 Baker Ave., W. Concord, Mass: ! 

Lionmount & Co.; Lid., Belle~' Rd., New Southgate, London, ~g. 
Muirhead Ins\rs.,lnc., 11IlUrislol'Rd,Mountainside: N. J., ., " 
.NichoIs,R. H. Co., Ltd., ,4.544 Dufferin St., Toronto, Onl., Can; . 
Siemens America, Inc., Telecom Div., 350 Fifth Ave" New York, N. Y .. 

DECADE BOXES~ RESISTANCE . 
Beclrnlll Instr. Inc., CHar Goo Oplr. 89 CODImerci Rd. Cedar Grove, II. L I 
BildIt, JallesG. Co. TawilslIfp'·Unal'JGJIJIIds., '.ulb lIe_·PI. 

. . , , p 1339 



Clarostat Mfg. Co. Inc., Washington St, Dover, N. H. 
Cohu Electronics Inc., aD, 623, San Diego, Calif. 
Daven, Grenier field, Dept EEM 61, Manchester, N. H. 
Digitran Co., 855 S. Arroyo Pkwy., Pasadena, Calif. p 2714 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

p 1376,2473 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. . . p 1392 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. . 

p 1412,1416,2394 
. Kepco Inc., 131·38 Sanford Ave., flushing, N •. Y. p 2002 

Marstan Elctrns., 301 Washington St, Orange, N. J: . p 2404 
Nylronlcs, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
PPM Inc., 1016 Euclid Ave., Cleveland, Ohio 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Shallcross, E. Preston St, Selma, N. C. . .. 
Southfield Eletrns., 21250 10 V. Mile Rd., Southfield, Mich. 
Yishay Resistor Prods. Div., 64 Lincoln Hwy., Malvern, Pa ... 
A.o.l.P.,23 PI. Jeanne d'Arc, Paris, France 

p 1479 
p 1482 
p 1504 
p 2433 

Aerovox Corp., Distributor Di,., 140 Belleville Ave., New Bedlord, Mass. 
Aimes Inds., Inc., Box 13, Lockport, III. 
Altee lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
British Physical labs., Houseboat Works, Radletl, Herts, Eng. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, ont., Can. 
Central Scientific Co., 2600 S. Kostner A"., Chicago, III. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Data Instrument Div., 1300 Crescent Blvd., Pennsauken, N. J. 
Dawe Instruments, ltd., Western A"., Acton, London W3, Eng. 
Ealing Corp., 2225 Massachusetts A"., Cambridge, Mass. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Eico Electronic Instrument Co., Inc" 283 Malta St., Brooklyn, N. Y. 
Fidelity Amplifier Co., 1633 N. Halsted St., Chicago, III. 
Fluke, John Mfg. Co., Inc., Box 1428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Jordan Electric Company, 14101 Keswick St., Vun Nuys, Calif. 
lionmount & Co., Ltd, Bellevue Rd., New Southgate, London, Eng. 
Marma Electronic Co., 1633 N. Halsted St., Chicago, III. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Muirhead Inslrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Philmore Mfg. Co., Inc., BO·{Il Jamaica Ave., Richmond Hill, N. Y. 
Precise Electronics, 16 E. 2nd St., Mineola, N. Y. 
Riemer, David Co., Inc., Box 111, N. Miami Beach, Fla. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Dnt., Can. 
Vishay Intertechnology, Inc., 63 Lincoln Hwy., Malvern, Pa. 
Weston Instrs., Inc., Weston·Lexington Div., 11 Hartwell Ave., Lexington, Mass. 
Winslow Tele·Tronics, Inc., 1000 First Ave., Asbury Park, N. J. 

DECADE BOXES. TRANSFORMER 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

p 1376 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
Solid State Elctrn. COrjl., 15321 Rayen St, Sepulveda, Cal. 

DECALCOMANIA-ALSO SEE LABELS. 
PRESSURE SENSITIVE 

Datak Corp., 85 Highland Ave., Passaic, N. J. ............ p 1170 
Brady, W. H., Co., 110 W. Glendale Ave., Milwaukee,Wisc. 
Canrad Precision Inds., Inc., 630 Fifth Ave., New York, N. Y. 
Decalcraft U. S. A., Rte. 309, Hatfield, Pa. 
Dennison Mfg. Co., 300 Howard St., Framingham, Mass 
GM Nameplate, Inc., 2040 15th Ave., W., Seattle, Wash. 
Kimball Systems, 151 Cortlandt St., Belleville, N. J. 
Meyercord Co., 365 E. North Ave., Carol Stream, Wheaton, III. 
Miller Dial & Name Plate Co" 4400 N. Temple City Blvd., EI Monte, Calif. 
National Decal Corp., 56th & Chestnut Sts., Philadelphia, Pa. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
Stanpat Products, Inc., 366 Main St., Port Washington, N. Y. 
Star Enterprises, Box 1098, Lowell, Mass. 
Tekni·Labels Co., 8160 Orion, Van Nuys, Calif. 
3M GO., 3M Genter, St. Paul, Minn. 
Topflight Corp., 160 E. 9th Ave., York, Pa. 
Westline Products, 220 S. Rose St., Los Angeles, Calif. 

DECIMAL KEYBOARDS-SEE KEYBOARDS 
DECIMAL 

DECODERS, AUDIO TONE 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y •. , ........ p 1082 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P ·1654 
Bowmar Instrument Corp., 8000 Bluffton Rd., ft Wayne, Ind. 
Bramco Controls Div., Ledex Inc., College & South, Piqua, Ohio... p 2286. 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I. . . .. P 2222 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

p 525 
Fifth Dimension Inc., Box 483, Princeton, N. J. 
Inter·Market Inc., 312 Waukegan Rd., Glenview, III. 
J.B·T Instrs. Inc., Box 1818, New Haven, Conn. 
Kokusai Elee. Co., Ltd., 9 Nishikubo·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
Meson Elctrns., Inc., 380 Cottage St., Rochester, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. 1. 
Pinlites Inc., 1215 Bloomfield Ave., Fairfield, N. J. 
RFL Industries{Co.mmunications Div., PowervilJe Rd., Boonton, N. I. 

p 2191 
Sigma Instruments Inc., 110 Pearl St, Braintree, Mass. 
Tele,Signal Corp., 250 Crossways Park Dr., Woodbury, H. Y. .... P 751 
Advanced Comm Inc., 9251 Independence Ave., Chatsworth, Calif. 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Cardion Elctrns., L I. Expwy., Woodbury, N. Y. 
Conductron Corp., 2600 North 3rd St, St. Charles, Mo. 
Data·Control Systems, Inc., E. Uberty St., Danbury, Conn. 

Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynamic System Electronics Corp., Box 180, Tempe, Ariz. 
Femco, Inc., Box f, Irwin, Pa. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Honeywell, Inc., Aerospace & Def. Grp., 2101 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ISC/Telephonics Div., 110 Park Ave., Huntington, N. Y. 
Instrumentation Technology Corp., 18811 Napa St., Northridge, Calif. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt. View, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y . 
Mobil ElectroniCS, Inc., Box 1132, Anderson, Ind. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Noller Control Systems, Inc., 150 E. Standard Ave., Richmond, Calif. 
Plectron Corp., Overton, Nebr. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Reach Electronics, Inc., Box 308, Lexington, Nebr. 
Secorie Electronics, 908 Dragon St., Dallas, Tex .. 
Son" Inc., 20 East Herman St., Philadelphia, Pa. 
Sylvania Electric Prod., Inc., flctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Teledyne Telemetry C: , Box 341, Prlllceton, N. J. 
3M Co., 3M Center; St. Paul, Minn. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Engle.,'od, N. J. 
Vega Elctrns. Corp., 2115 De La Cruz Blvd., Santa Clara, Calif. 

DECODERS. BINARY-TO-DECIMAL-SEE 
CONVERTERS. BINARY·TO-DECIMAL 

DECODERS, DIGITAL-TO-ANALOG-SEE 
CONVERTERS, DIGITAL·TO-ANALAG 

DECODERS. PULSE 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St., Boston, Mass. 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

p 2661 
C & K Components Inc., 103 Morse St., Watertown, Mass. 
California Sys.Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Dynamics Instrumentation, 5lI3 Monterey Pass Rd., Monterey Pk., Cal. 

p 525 
Scientific Data Systems Inc., 101 S. Aviation Bt, EI Segundo, Cal. 
Servo Development Corp., 2 Willi. Ct., Hicksville, N. Y. . p 2672 
Vega Preci.ion Labs., Inc., 239 Maple Ave., Vienna, Va. P 171 8 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St., Chicago, III. 
Bristol Co., Box 1190, Waterbury, Conn. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Codamite, 1141K1 W. Uncoln Ave., Anaheim, Calif. 
Computronics Engrg. 4949 Hollywood Blvd., Los Angeles, Calif. 
Data·Control Systems, Inc., E. Uberty St., Danbury, Conn. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
EMR Oiv., Box 223, Princeton, N. J. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
General Instrument Corp., flctrn. Sys. OIv., Andrews Rd., Hicksville, N. Y. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ISC/Telephonics Div., 110 Park Ave., Huntington, N. Y. 
Leupold & Stevens Instrs., Inc., P.O. Box 25341, Portland, Ore. 
Loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Reach Electronics, Inc., Box 308, Lexington, Nebr. 
Sanders Assocs., .Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Scope, Inc., 1860 Michael Faraday Dr., Reston, Va. 
Secode Electronics, 908 Dragon St., Dallas, Tex. 
Sylvania Electric Prod., Inc., Elctro. Sys., 40 Sylvan Rd.,Waltham, Mass. 
Systems Res. Labs, Inc., 1001 Indian Ripple Rd., Dayton, Ohio 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Texas Instruments Inc., Industrial Prods. Div., Box 66021, Houston, Tex. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Utility Communication Systems, Inc., Box 188, Essington, Pa. 

DECODERS, TELEMETRY-SEE DECODERS, 
AUDIO TONE 

DECODERS. VIDEO 
Aerospace Research Inc., .130 Lincoln St., Boston, Mass. 
Babcock Electronics Corp., 3501 Harbor Blvd., Cosla Mesa, Calif. P 1654 

- California Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St., Chicago, III. 
Cardion Elctrns., L I. Expwy., Woodbury, N. Y. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Generall.nstrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ISC/Telephonics Div., 710 Park Ave., Huntington, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Rodale Electronics, Inc., 603 Chestnut St., Garden City, N. Y. 
Systems Res. Labs, Inc., 1001 Indian Ripple Rd., Dayton, Ohio 
Video Research Corp., 161 N. Washington St., Rockville, Md. 

DECOMMUTATORS. TELEMETERING 
Astrodata, Inc., 240 l Palai. Rd., Anaheim, CaIH. ... . . . P 2789 
CalHornla Sy •. Comp., Inc., 9116 Independence, Chatsworth, Cal. 
Fifth Dimension Inc., Box 483, Princeton, N. J. 
Stellarmetries, 416 E. Cola St., Santa Barbara, Calif. .' p 2194,2795 
Bendix, Electrodynamics Div., 11600 Sherma. Way, N. Hollywood, Cal. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Data·Control Systems, Inc., E. UbertySt., Danbury, Conn. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
DynamiC System Electronics Corp., Box 180, Tempe, Ariz. 
EMR Div., Box 223, Princeton, N. J. 

DELAY LINES. CABLES 

Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Mal", .. St., Fullerton, Cal. 
ISCtTelephonics OIv., 110 Park Ave., Huntington, N. Y. 
Lear Siegler, Inc., 3111 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Eletrn. Instr. Div., 114 N. Brookhurst St., Anaheim, Cal. 
Lockheed Aircraft Service Co., Dnt IntI. Airport, Ontario, Cal. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 

Moore Assocs. OIv., 815 American St., San Carlos, Calif. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
RCA, Defense flctrn. Prods., Marne Hwy., Morristown, N. J. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Teledyne Telemetry Co., Box 341, Princeton, N. 1 
Utility Communication Systems, Inc., Box 188, Essington, Pa. 
Video Research Corp., 161 N. Washington St., Rockville, Md. 

DECONTAMINANTS-SEE CLEANERS & 
SOLVENTS 

DEFLECTION YOKES, COILS & ASSEMBLIES 
-SEE YOKES. DEFLECTION-ALSO SEE 
YOKES. ROTATING COIL 

DEGAUSSERS-SEE DEMAGNETIZERS 

DEGREASING CHEMICALS-
SEE CLEANERS & SOLVENTS 

DEGREASING MACHINES-SEE MACHINES. 
VAPOR DEGREASING: CLEANERS. 
ULTRASONIC 

. DEHUMIDIFIERS (FOR EQUIPMENT} 
Electro Impulse, Inc., 116 Chestnut St., Red Bank, N. J. ..... P 1250 
Abbeon, Inc., 119·15 Jamacia Ave., Jamacia, N. Y. 
Accessory Controls & Equip. Corp., 805 Bloomfield Ave., Windsor, Conn. 
Airllow Co., Montgomery County Airpark, Gaithersburg, Md. 
Barium & Chemicals, Inc., P.O. Box 218, Steubenville, Ohio 
Buffalo Forge Co., 490 Broadway, Buffalo, N. Y. 
Cargocaire Engineering Corp., 8·10 Chestnut St., Amesbury, Mass. 
Clarage Fan Co., One Clarage PI., Kalamazoo, Mich. 
Dampp·Chaser Electronics, Inc., Box 1610, Hendersonville, N. C. 
Hotpack Corp., 5015 Cottman Ave., Philadelphia, Pa. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lectrodryer OIv., Box 4599, Pittsburgh, Pa. 
Logetronics, Inc., 1001 Loisdale Rd., Springfield, Va. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh; Pa. 
Puregas Equipment Corp., 1445 Strongs Rd., Copiague, N. Y. 
Ross Engrg. Div., Box 151, New Brunswick,N. J. 

DEHYDRATORS 
Kidde, Walter & Co., Inc., 615 Main St, Belleville, N. J. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St, Orland Park, III. 
Barium & Chemicals, Inc., P.O. Box 218, Steubenville, Ohio 
Daco Instrument Co., Inc., Merritt Blvd., Trumbull, Conn. 
Eastern Industries, 100 Skiff St., Hamden, Conn. 
Kahn & Co., Inc., P. D. Box 516, Hartlord, Conn. 
Lear Siegler, Inc., Romec OIv., 241 S. Abbe Rd., Elyria, Ohio 
lectrodryer Div., Box 4599, Pittsburgh, Pa. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Precision Scientific Co., 3131 W. Cortland St., Chicago, III. 
Prodelin, Inc., Box 131. Hightstown, N. J. 
Superior Continental Corp., Box 489, Hickory, N. C. 

DELAY LINE CASES-SEE CASES, DELAY LINE 

DELAY LINE SYNTHESIZERS 
Allen Avionics Inc., 255 East 2nd St., Mineola, N. Y. . . P 1142 
Computer Devices Corp., 63 Austin Blvd., Commack, N. Y. p 1151 
Control Electronics Co. Inc., 153 florida St, farmingdale, N. Y. 
Data Delay Devices, 253 Crooks Ave., Clifton, N. I. 
KappA Networks Inc., 165 Roosevelt Ave., Carteret, N. I. p 1163 
Lorch·Adret Corp., 105 Cedar La., Englewood, N. J. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 

DELAY LINES. CABLE 
Allen Avionics Inc., 255 East 2nd St., Mineofa, N. Y. p 1140 
Bel Fuse Inc., 203 Van Vorst St, lersey City, N. J.. P 1146-1150 
Columbia Components Corp., 60 Madison Ave., Hempstead, N. Y. P 1153 
Control Electronics Co. Inc., 153 Florida St, Farmingdale, N. Y. 
Data Delay Devices, 253 Crooks Ave., Clifton, N. J. ... P 1158 
Kappa Networks Inc., 165 Roosevelt Ave., Carteret, N. I. .... P 1163 
Millen, James, Mfg. Co; Inc., 150 Exchange St, Malden, Mass. 
Plaxial Cable Dept., 10 Jaconnet St., Newton Highlands, Mass. 
Precision Tube Co. Inc., Church Rd. Ie Wissahickon Ave., N. Wales, Pa. 

p 2965 
Tektronix, Inc., Box SOD, Beaverton, Ore. 
Times Wire & Cable, 358. Hall Ave., Wallingford, Conn. p 2969 
Uniform Tubes Inc., Collegeville, Pa. . p 2970 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Gralex Inds., Inc., 28 Di Tomas Ct., Copiague, N. Y. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Nanosecond Systems, Inc., 116 Linwood Ave., Fairfield, Conn. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Prodelin, Inc., Box 131, Hightstown, N. J. 
Rodda Co., Inc., 1005 Martin Ave., Santa Clara, Calif. 
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DELAY LINES. CABLES {Cont'dl 

Spencer-Kennedy labs., Inc., 1320 Soldiers-Field Rd_, Boston, Mass_ 
Stanford Applied Engineering; 340 Martin Ave" Santa ,Clara, Calif. 
Tru-Connector Corp., 245 lynnfieldSt., Peabody, Mass. ' 

DELAY LINES. DISTRIBUTED. CONSTANT 
(FIXED) 

AlienAvionics Inc., 255 East 2nd St., Mineola, N. Y ...... ,... p 1139 
Andersen laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

P J137 
Artronic Instr. Co., 11232 Triangle la., Silver Spring. Md. ... . .. p 1144 
Bel Fuse Inc., 20,3 Van Vorst St., Jersey City, N. J. ...... P 1146- 1150 
Columbia Components Corp., 60 Madison Ave" Hempstead, N. Y. p 1153 
Computer Devices Corp., 63 Austin Blvd., Commack, N. Y. .... P 1157 
Control Electronics Co. Inc., 153 Florida St, Farmingdale, N. Y. p 1154 
Data Delay Divices, 253 Crooks AYe., Clifton, N. J. .. P 1158 
Daven, Grenier Field, Dept. EEM 67, Manchester" N. H. 
ESC Electronics Corp., 534 Bergen Blyd., Palisades Park, H., J. .. P 1 i60 
Genisco Technology Corp., Components/Genistron Din., 18435 Susana Rd., 

Compton, Calif.. . . .. .. .. .. .. . .. .. .. .. ... . . .. ..... P 1290 
Gulton Inds., Inc., Microceramics DiY., Metuchen, N. J. 
JFD Electronics Co., 1484 62nd St., Brooklyn, N. Y. 
Kappa Networks Inc., 165 RoosevellAve., Carteret, N. J. p 1163 
Microsonics Inc." 60 Winter St., Weymouth, Mass.. . p 1164 
Millen, James, Mfg. Co. Inc., 150 Exchange St., Malden, Mass. 
Nylronics of Canada Ltd., 68 Wall St., Trenlon, Ont, C~n. . .. P 1165 
RCl Electronics, Inc., 70DS. 21st St., Irvington, H. J .. "..... P, 1166 
Shallco, Inc., Hwy. 301 South, Smithfield, N. C. 
Torotel, Inc., 13402 South 71 Highwal, Grandview, Mo. 
UnWorm Tubes Inc., Collegeville, Pa. . P 2970 
Vanguard Electronics DiY., 930 W. Hyda Pk. Blyd., Inglewood, Cal, 
Vidcor Co., Inc., 1251 W. EI Segundo Blvd., Gardena, Calif. p 1167 
Aladdin Electronifs, 701 Murfreesboro Rd., Nashville, Tenn. 
Aladdin Electronies/Skyborne; 9841 Alburtis Ave., Santa Fe Springs, Calif. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
[I·Rad Mfg. Co., 4300 N. California,Chicago, III. 
Electro-Winders Co., Inc., 854 W. Frant Street, Covina, Calif. 
Ferranti ltd., HDllInwood, lancs., Eng. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gralex Inds., Inc., 28 Di Tomas Ct., Copiague, N: Y. , 

: Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., "ullerton, Cal. 
Microwave Elctrn., 3165 Porter Dr., Palo Alto, Cal. 
New london Instrument Co., Box 189, New london, Conn. 
PCA Electronics, Inc., 16799 Schoenborn SI., Sepulveda, Calif. 
Pace·Tronies, Inc., 46 Main SI., Newark, N. J. 
Precision, Inc., 341548 Ave. N., Minneapolis, Minn. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
Redman Eletrns. Corp., Box 72, Thompsonville, Conn. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Stanford Applied Engineering, 34D Martin Ave., Santa Clara, Calif. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Whitewater Electronics, Inc., 136 W.Main SI., Whitewater, Wisc. 

DELAY LlNES{ DISTRIBUTED. CONSTANT 
(VARIABLE, 

Allen Avionics Inc., 255 East 2nd St., Mineola, N. Y. 
Andersen laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

, ,P 1137 
Artronic Instr. Co., 11232 Triangle La., Silver Spring, Md. ; .... ' P 1144 
Beckman Instr. Inc., Helipot Di ... , 2500 Harbor Blyd., Fullerton, Calif. 
Bel Fuse Inc., 203 Van Vorst St., Jersey City, H. J. ...... P 1146-1150 
Columbia Components Corp., 60 Madison Ave., Hempstead, N. Y. P 1153 
Computer Devices Corp., 63 Austin Blvd., Commack, N. Y. .... p 1156 
Control Electronics Co. Inc., 153 Florida St., Farmingdale, N. Y. P 1154 
Dale Electronics, Sioux Div., Box 180, Yankton, S. D. 
Data Delay Devices, 253 Crooks Ave., Clifton, N. J. 
Davan, Grenier Field, Dept EEM 67, Manchester, H. H. 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, H. J. .. P 1160 
JFD Electronics Co., 1484 62nd St, Brooklyn, H. Y. ' 
Kappa Networfls Inc., 165 Roosevelt Ave., Carteret, N. J. p 1163 
Microsonics Inc., ,60 Winter St., Weymouth, Mass. ..•........ p 1164 
Plaxial Cable Dept, 70 Jaconnet St., Newton Highlands, Mass. 
RCL Electronics, Inc" 700 S. 21st St,lrvington, N. J. ........ P 1166 
Shallco, Inc., Hwy.301 South, Smithfield, N. C. 
Atlas Coil Inc., 63 Main SI., Ansonia, Conn. 
Dittmore·Freimuth Corp., 2517 E. Norwich SI., Milwaukee, Wise. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Or., Houston, Texas 
Gralex Inds., Inc., 28 Di Tomas Ct., Copiague, N. Y. 
Microwave Eletrn., 3165 Porter Dr., Palo Alto, Cal. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
PCA Electronics, Inc., W99 Schoenborn SI., Sepulveda, Calif. 
Pace·Tronics, Inc., 46 Main St., Newark, N. J. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 

DELAY LINES. GLASS & QUARTZ 
Andersen laboratories, Inc., 1280 Blue HiUs Ave., Bloomfield, Conn. 

. p 1137 
Bliley Electric Co., 2545 W. Grandview Blid., Erie, Pa... . . . . ... P 1]45 
ConlroHlectronics Co. Inc:, 1,53 Florida St., Farmingdale, ft. Y. p 1154 
Corning Glass Works, Electronic Products DiY., Corning, N.Y. 
OlgHaI Davices Div., 200, Michael Dr., Syosset, N. Y. 
Microsonlcs Inc., 60 Winter St, Weymouth, Mass. . p 1164 
Dell OptiCS Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Mithras Oiv., Sanders Assocs., Inc., 701 Concord Ave., Cambridge, Mass. 
Telefunken Sales Corp., South St., Garden City, N.Y. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 
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DELAY LINES. LIQUID 
Bel Fuse Inc., 203 Van Vorst $t, lersey City, H. I. . . . . .. p 1146- 1150. 
Control Electronics Co. Inc.; 153 Florida St:, Farmingdale, N. Y. 
Microsonics Inc., 60 Winter St., Weymouth, Mass. 

DELAY LINES. LUMPED-CONSTANT 
(ELECTRICALLY VARIABLE), ,'" 

Allen Avionic1Inc., 255 East 2nd St., Mineola, H. Y., p 1138, 1141, 1143 
Andersen laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn., 

, p 11:17 
Ar\ronic Instr. Co., 11232 Triangle La., Silver Spring, Md •.. _ ... P 1144 
Bel Fuse Inc., 203 Van Vorst St., Jetsey City, N. J. .. ; ... ' P 1146- 1150 
Bulova Watch Co., Inc., Elctrn. Div., Freq. Control Products, 

61·20 Woodside Ave., Woodside, H. Y. ..,............... p 1081 
Columbia Components Corp., 60 Madison Ave., Hempstead, H. Y. p 1152 
Computer Devices Corp., 63 Austin Blvd., Commack, N. Y. .... p 1156 
Control Electronics Co. Inc., 153 Florida St., Farmingdale, N. Y. p 1154 
Data Delay Davices, 253 Crooks Ave., Clifton, N. J. ...... p 1158 
Daven, Grenier Field, Dept. EEM B7,Manchester, N. H. .... . . . . p 550. 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, H. J. p' 1159 
JFD Electronics Co., 1484 62nd St, Brooklyn, N. Y. 
Kappa Networks Inc., 165 Roosevelt Ave., Cartiret, N. I. .... p 1163 
Microsonics Inc., 60 Wint.r St., Weymouth, Mass. " p 1164 
Philbrick/Nexus Research, 17 Allied Or. at Rte. 128, Dedham, Mass. 
PI .. ial Cable Dept, 70 laconnet St., Newton Highlands, Mass. 
RCl Electronics, Inc .• 700 S. 21st St., Irvington,H. J. p 1166 
Shallco, Inc., Hwy. 301 South, Smithfield, N. C. 
Unit,d Transformer Co., 150 Vari,k St, Hew York, N. Y. P 752,1318 
Components Corp., 2857, N. HalstedSI., Chicago, III. ".' 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Oietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Ferranti ltd., Hollinwood, lancs., Eng. 
General Instrument Corp., F. W.Sickles Div., 165 Front SI., Chicopee, Mass. 
Harshaw Chemical Co., 1945 E. 97th SI., Cleveland, Ohio 
Microwave Assoes., Inc., Northwest Ind. Park; Burlington, Mass. 
PCA Electronics, Inc., 16799 Schoenborn SI., Sepulveda, Calif. 
Rohde & Schwarz Sales Co., 1I1lexingtoh Ave., Passaic, N. J. 
Videon Corp., 140 E. Main St., Huntington, N. Y. 

DELAY LINES. LUMPED-.cONSTANT(FIXED) 
A. P. Circuit Corp., 865 Wast End Ave., Hew York, N. Y. 
Allen Ayionics Inc., 255 East 2nd St., Mineola, H. Y. P 1138, 1141, 1143 
Andersen laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

p 1137 
Artronic Instr. Co., 11232 Triangle la., Silver Spring,~d. . ..... p 1144 
Bel Fuse Inc., 203 Van Vorst St., lersey City, N. J. ,..... p 1146-1150 

, Bulova Watch Co., Inc., Elctrn. Div., Freq. Control Products, 
61·20 Woodside Ave., Woodside, N. Y. . ... , ... _ ... , " .... 

Columbia Components Corp., 60 Madison Ave., Hempstead, N. Y. 
Computer Devices Corp., 63 Austin Blvd., Commack, H. Y. . .. ; 
Control Electronics Co. Inc., 153 Florida St., Farmingdale, N. Y. 
Dale Electronics, Sioux DiY., Box 180, Yankton, S, D. 
Data Delay Davices, 253 Crooks Ave., Clifton, H.J. 

P 1081 
P 1152 
P 1157 
p1154 

Daven, Grenier Field, Dept. EEM 67, Manchster, N. H ..... , .. , • p 550 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, H. J. .. P 1159 
Genisco Technology Corp., Components/Genistron Divs., 18435 Susana Rd., 

Compton, Calif.. .. ............................. '.' p 1290 
Gulton Inds., Inc., Microceramics Div., Metuchen, N., J. 
Hisonic Inc., 249 N. Troost, Olathe, Kans. 
JFD Electronics Co., 1484 62nd St., Brooklyn, N. Y. 
Kappa Networks Inc., 165 Roosevelt Ave., Carteret, N. I. P 1163 
Microsonics Inc., 60 Winter St., Weymouth, Mass •.. ' , .. ,. ,. p 1164 
Millen, James, Mfg. Co. Inc.; 150 Exchange SI" Malden, Mass. 
Nylronics, Inc., Essex Elctr ... Div., 550 Springfield Ave., Berkeley Hgts., H. J. 
Nytronics of Canada ltd., 6B Wall St., Trenton, Onl, Can. .... p 1165 
Plaxial Cable Dept., 70 Jaconnet St., Newton Highlands, Mass. 
RCl Electronics, Ine., 700 S. 21st SI., Irvington, N. J. 
Shallco, Inc., Hwy. 301 South, Smithfield, N. C; 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Torotel, Inc., 134112 South 71 Highway, Grandview, Mo. 

p,1166 

United Transformer Co., 150 Varick St., New York, N. Y. P 752,1318 
Vanguard Electronics Div." 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Vidcor Co., Inc., 1251 W. EI Segundo Blvd., Gardena, Calif. .... p 1167 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St., Chicago, III. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Aladdin Electronics/Skyborne, 9841 Alburtis Ave., Santa Fe Springs, Calif. 
Components cOrp., 2857 N. Halsted St., Chicago, III. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N., Y. 
EMR Oiv., Box 223, Princeton, N. J. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Ferranti ltd., Hollinwood, lancs., Eng. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Cre'ek, N. Y. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
General Instrument Corp., F. W. Sickles Div., 165 Front SI., ehicopee, Mass. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. ' 
Merrimac Research & Development, Inc., 41 Fairfield Pt, W. Caldwell, N. J. 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pace-Tronics, Inc., 46 Main St., Newark, N. J. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
Redman Elctrns. Corp., Box 72, Thompsonville, Conn. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Sonex Inc., 20 East Herman SI., Philadelphia, Pa. 
Stanford Applied Engineering, 34D Martin Ave;, Santa Clara, Calif. 
Telefunken Sales Corp., South S!., Garden City, N. Y. 
Videon Corp., 140 E. Main St.,Huntington, N. Y. 
Weston·Magnetics, 14617 Keswick'Ave:, VanNuys, Calif. 

DELAY LINES. LUMPED-CONSTANT 
(MECHANICALLY VARIABLE) 

Allen Avionics Inc., 255 East 2nd St."Mlneola, H. Y. p 1138,1141-1143 
Andersen laboratories, Inc., 1280 Blue HiUs Ave., Bloomfield, Conn. 

p 1137 
Artronic Instr. Co., 1l232Triangle la.,Silver·Spring,-Md, ..... _ p 1J44 
Bel Fuse Inc., 203 Van Vorst St., Jersey City, H. J. . .. ... P' I 146-1150 
Bulova Watch Co., Inc., Eletrn. Div., Freq. ,Control Products, 

61·20 Woodside Ave., Woodside, N. Y. . ..... ,: ... .. . .. . .. p .. 10g1 
Columbia Components Corp.; 60 Madison Ave., Hempstead, N. Y. P 1152 

Computer Dev/cesCorp., 63 Austin Blvd., Commack, N. Y. .... p 1156 
Control Electronics Co. Inc., 153 Florida St., Farmingdale, N. Y. P 1154 
Dale Electronics, Sioux Diy., Box 180, Yankton,S:D. 
Data Delay Davices, 253 Crooks Ave., Clifton, N. J. 
Daven, Grenier Field, Dept. EEM 67, Manchester, N.H. ... ..... P "550 
ESC Electronics Corp., 534 Bergan Blvd., Palisades Park, H. J.. P 1159 
JFO Electronics Co., 1484 62nd St., Brooklyn, N. Y. 
Kappa Ne!worfls Inc., 185. Roosevelt Ave., Carteret, H. J. 
Microsonlcs Inc., 60 Winter St., Weymouth, Mast 
RCl Electronics, Inc.,'700 S. 21st St, Irvington"N. J. . .. 
Shallco, Inc., Hwy. 301 South, Srilnhfield,N. C. 

P 1163 
P 1164 
P 1166 

Vidcor Co., Inc., 1251 W. EI Sejundo Blvd., Gardena, Calif. P 1167 
Chronetics, Inc., SOO Nuber Ave., Mt. Vernon, N. Y. , _ 
Consolidated Resistance Sal., Corp;, 44'ProsPect St., Yonkers,N. Y. 
EMR Div., Box 223, Princeton, N .. J. 
General Instrument Corp., F.W. Sickles Div., 165 Front SI., Chicopee, Mass. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
PCA Electronics, Inc., 16799 Schoenborn SI., Sepulveda; Calif. 

DELAY LINES. MAGNETOSTR,ICTIVE 
Andersen laboratories, Inc.,' 1280 Blue ,Hills Ave., Bloomfield, Conn. 

P 1137 
Bel Fuse Inc., 203Van Vorst St.,-jersey City, N. J. ...... P 1146" 1151 
Computer Devices Corp., 63 Austin Blvd., Commack, N. Y. p 1155, 1156 

. Control Electronics Co. Inc., 153 Florida St.; Farmingdale, N. Y. P 1154 
DiRital Devices Div.,200 Michael Or., Syosset, N. Y. ..... P 1162 
Microsonics Inc., 60 Winter St., Weymouth, Mass. ...... P 1164 
Hippon Elec. Hew York Inc., 200 Park Ave., Hew York, N. Y. 
Baganoff Assocs., Inc., 6809 W. Florissant, St. louis, Mo. 
Generallnstr., Systematics, 13040 S. Cerise, Ave., Hawthorne, Cal. 

DELAY LINES. MINIATURE & SUBMINIATURE 
-ALSO SEE SPECIFIC TYPES OF 
DELAY LINE 

Allen Avionics Inc., 255 East 2nd ,St., Mineola, N. Y. . p 1 138 
Artronic Instr.Co., 11232 Triangle La., Silver Spring, Md. . P 1144 
Bel Fuse Inc., 203 VanVorst St., Jersey City, N. J. ...... P 1146- 1151 
Bulova Watch Co., Inc., Elctrn. Div., Freq. Control Products, 

61·20 Woodside Ave., WoodSide, N. Y. .................. P lOBI 
Columbia Components Corp., 60 Madison Ave:, Hempstead, N. Y. 

p 1152,1153 
Comput" Davlces Corp., 63 Austin Blyd., Commack. N. Y. p,1156,,1157 
Control Electronics Co. Inc., 153 Florida St., Farmingdale, N. Y. p 1154 
Data Delay Davices, 253 Crooks Ava., Clifton, H. J •..... ;....p 115B 
Daven, Grenier F.ield, Dept. EEM 67, Manchester, H. H. 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, N. J. 

pi159-1161 
Geniseo Tecknology Corp., Components/Genistron Divs., 18435 Susana Rd., 

Compton, Calif. ................................... P 1290 
Hisonic Inc., 249 N. Troost, Olathe, Kans. 
JFD Electronics Co., 1484 62nd SI.; Brooklyn, N. Y. 
Kappa Networks Inc., 165 Roosevelt Ave., Carteret, N. J. P 1163 
Microsonics Inc., 60 Winter SI., Weymouth, Mass. . ... , , P 1164 
Nylronics, Inc., Essex Elctrns. Div., 550 Springfield AYe., Berkeley Hgts.,' N. J. 
Nytronics of Cinada ltd., 68 Wall St., Trenton, Ont., Can. .... P ,1165 
Plalial Cable Dept, 70 Jaconnet St., Newton Highlands, Mass. 
Precision Tube Co. Inc., Church Rd. & Wissahickon Ave., N. Wales, Pa. 
RCL Electronics, Inc., 700S. 21st St., Irvington, N. J. P 1166 
Shallco, Inc., Hwy. 301 South, Smithfield, N. C. 

, Sprague Electric Co., 481 Marshall St., N.Adams, Mass. 
Uniform Tubes Inc., Collegeville, Pa. 
United Transformer Co., 150 Varick St., New York, N.Y. P 75,,1318 
Vidcor Co., Inc., 1251 W. EI Segundo Blvd., Gardena, Calif. .... p 1167 
Aladdin Electronics/Skyborne,9841 Alburtis Ave., Santa Fe Springs,.Calif: 
American Micro-Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
Bendix Corp" Comms. Div., E. Joppa Rd., Towson, Md. 
Components Corp., 2857 N. Halst~d St., Chicago,'lli. 
EMR Div., Box 223, Princeton, N. J. 
EI-Rad Mfg. Co." 43ooN. California, Chicago, III. 
Fullmer Eleclronics, Inc., 18125 Napa SI., Northridge, Calif. 
Microwave Eletrn., 3165 Porter Dr., Palo Alto, Cal. 
National Semiconductor Corp., 2975 San Ysidro Way, Santa Clara, Calif 
PCA Electronics, Inc., 16799 Schoenborn SI., Sepulveda, Calif. 
Pace·Tronies, Inc., 46 Main St., Newark, N. J. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Rodda Co., Inc., 1005 Martin Ave., Santa Clara, Calif. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Telefunken Sales Corp., South St., Garden City, N. Y. 

DELAY LINES. SOLID BLANK 
Andersen laboratories, Inc., 1280 Blue Hills Ave., Bloomfield,Co .. : 

p 1137 
eel Fuse Inc., 203 Van Vorst St., Jersey City, N. I. .. . P 1146:1150 
Blile, Electri,c Co., 2545 W. Grandview Blvd., Erie, Pa .. ,. . . . . . P 1145 
Control Electronics Co. Inc., 153 Florida St., farmingdale, N. Y. p 1154 
Corning Glass l't'orks, Electronic Products Di,v., Corning, N. Y. 
Dighal Devices Diy., 208, Michael Dr., Syosset,. H. Y. 
Genetal Elec. Co., lamp Glass Dept., 244D0 HigblandRd., Richmond Hgts., Ohio 
Microsonlcs Inc., 60 Winter St., Weymouth, Mass. . P '1164 
Oell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 

DELAY LINES. STRIP 
Andersen laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

P 1137 
Bel Fuse Inc.: 203 Van Vorst St., Jersey City, N. J. '. . . . . . P 1146-1150 
Bliley Electric Co., 2545 W. Grandview Blvd.; Erie, Pa.. . . . . . P 1145 
Control Electronics Co. Inc;, 153 Florida St., Farmingdale, N. Y. P 1154 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, H. I. :. p '116 r 
Microsonics Inc., 60 Winter St., Weymoutb, Mass ...... ,..... p 1164 
Plaxial, Cable Dept., 70 JamnetSt." Newton Highlands, Mass. 
Atlas Coli Inc., 63 Main St., Ansonia, Conn. 
Electronic Stds Corp. of Amer., 1426·30 W. FrontSI.: Plainfield, ,N. J. 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 



DELAY LINES. TRIMMER 
lei Fuse Ine., 203 van VOISI St, Jersey City, R. I. .••... P 1146-1150 
CDlumbla CDmpDnents CDrp., 60 Mldisan An., HempSltad, R. Y. p 1153 
CDmpullr Devices CIII1I., &3 Austin B~d., CamllllGk, N. Y. ..•. p 1156 
Cantrol E1eclnlnics Ca. Inc., 153 FlDrida st, Farilialdal., N. Y. p 1154 
ESC E1lctronics CD!J., 534 Billen Bltd., Palisades Park, N. I. .. p 1161 
Pace·Tronics, Inc.,46 Main St, Newark, N. J. 

DELAY LINES. ULTRASONIC 
Andersen Labantories, Inc., 1280 Blue HOIs An., Bleomfield, Can •• 

p 1137 
Artronil: Inslr. CD., 11232 Trialllie La., 51lnr Spring, Md. 
BIlle, Electric Co., 2545 W. Grandview Blvd., Etia, Pa.. . . . . . . .. P 1145 
Conlnll EIoclnlnlcl Co. Inc., 153 Florida St, Farmlnldall, N. Y. p 1154 
Clrnlllllllil Warb, E1,monlc Prollacts DIY. Cmf, N. Y. 
N!ppan E1lc. New Ylrk Inc., 2tII Park All., New York, H. Y. 

DELAY LINES. WAVEGUIDE 
BII FISllne., 283 Van VOISI st, Jersey City, N. I •. :.... P 1146-1150 
H,poa E1ee. New Yark Inc., 200 Park An., New York, N. Y. 
PlllClleSltr Inlll. Carp., 114 Wlki,nl An., Plrt CIItsIII, N. Y. p 1691 
Pramier Mlcrew.,1 Corp., 35 New BI1II1 St., Port Chlsllr, N. Y. p 1691 
Standard Wlra & Cable Ca., 3440 IlYIriand An., 'los AlIIDle~ Cal. 
UnilDnn Tlbes Inc., Canegewllle, Pa. 
Aircom, Inc., Rle. 16B, Union, N. H. 
Andrew California Carp., 941 E. Marylind Ave., Claremont, Cal. 
Bendix Corp., Comms, Div.,.E. loppa Rd., Towson, Md. 
Cardwell Condensar Corp." 80 E. Monlluk Hwy., Lindenhurst, N. Y. 
Control Data CIII1I., .wo' Border St, East Boston, Mass. 
Guide Industries, Inc., 11855 Wicks 5t.; Sun Valley, Calif. 
Herley IndL, Inc., 175 Eileen Way, Syosse~ N. Y. 
Hughes Aircraft Co., Ground'Sys; Group. 1901 Malvern St., fullerton, Cal. 
MCS Corp., 1307 S. Myrtle Ave., MonrOVia, Calif. 
Meridian Metalcraf~ Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Xlalonix Products, 1215 Chesapeake Ave., Columbus, Ohio 

DELAY LINES. WIRE 
Allen A!iDnlcl lac., 255 East 2ad St, Mlnlall, N. Y. 
Andersen LabDratories, Inc., 1280 Bile HIIiI Ave., BloDmfield, Coan. 

, p 1137 
IecUlan Inill. Inc. Hel!pll DiY., 2500 Harbar Blvd., Fullertol, Calif. 
BII Fuse IIC., 283 Van Vorstst, larsey City, N. I. ' 
CDlllpullr Devices CIII1I., B3 Austin Bini., COllmack, N. Y. p 1156.1157 
Canlral E1lmanlcs ~ IIC., 153 florida st, Flrmll!ldlle; N. Y. 
Bilital Devices DIv. 200 Michael Dr;SyD~ N. Y. .......... p 1162 
JFD E1ectranics Co., 1484 62m1 St, Braekl!ft, N. Y. 
MicrosDnlcs Inc., &0 Winter st, WlJllloath, Mall. 
Nippon E1ec. !lew YDIlIne. 2tII Park A'II~ !lew Yorl!, N. Y. 
Plaxial Callie Dept, 70 lacenlet St., NeWlan HighlaldS; M8II; 
British Insulated Callender's Cables, 21 Bloomsbury St, london, Eng. 
General Radio Company, 300 Baker Ave., W. Concord, MaIL 

DELAYS. TIME (EXCLUDING DELAY LINES) 
AgaStat Bit., 1027 Newark Awe., BiZlibllh, ,N. I. ...•.•..•.•• p 2197 
Allen AviDnicllnc., 255 East 2.Ut, MinHI., N. Y. . . . . . . . . . . p 1142 
Artisal E1clrel. CDrp., 5 Eastman's Rd., ParslfPIIIJ, N. I. ....•. p 2198 
Artranle Instr. Co. 11232 Trlaqla IJ. SllYer Sprinl, Md. 
Califlrnia Sys. CDllp. Inc, 9176lndeplndence, Chatmrth, Cal 
Canlrel ElectraBics C .. Ine., 153 FlIIiIIa St, Farmll!ldale, N. Y. 
Eagle Signal DiY., E. W. Bliss Co.; 738 Flderal St, Dave"art, IDWI 
GoV CDIlroIi Inc. 101 Oknlr Pkwy., 1IY11IIsIoI, H.l .......... p 2239 
Geaml TIIII Corp. RIt ... Tarrln" ... Conn. .' •..•• ,...... p 1037 
Gibbs Mlf, & Research Carp., 450 N. Main St, Ilnmllll, Wise. 
luanlian Clliflrnll, 5755 Camlla Ave. CulYer City, Cain •..• , p 1039 
Hart Camplnlnts, Al1Yance Riley Di,., Oak EIICInI/Nllics Carp., 

CfJSIal Lake, m. 
Haydan, A. W. Co. 232 N. Elm st, Waterbury, Clln. 
HJ.G Inc, Sprllll st & Route 75, Windsar Lacke, Coea. . .. p 2268,2269 
leach Carp, 5915 Avalon Blvd., las Anpl~ Cal. .•......... p 2285 
MelIn EICIrnL, Inc., 380 GeUqe St., RacheSltr, N. Y. ...•... p 2294 
Plessey AlrbDrne Carp., 1414 CblstlUl Ave., Hillside, H. 1 •... p 2310 
Precisian Tlmar Co., lac., 400 Wesley Ave. Wastbroek, CDIItI. •• p 1050 
ScI.ntiflc Data SySItlls Inc. 701 S. AvllllDn II, EI Slplllll, Cal. 
Sialectra CD!J., 225 Hoyt St,MallllllllCk, N. Y. 
Soli. State E1e1m. Corp. 15321 Rayll st, SeIlllItUI, Cal 
Texas Instruments Incarporated, COlllponentsGtlup, B!JX 5012, Dallas, Tex. 
vanguard EIIclnlnlcs DiY., 930 W. HrdePk. BInI., '1IIItl1DDd, Cal 
Vlcallnl Ca. III Amirlr:a, Cllller, St. Old SQkftk, COlD. •••• p 1022 
Autronies Corp., 180 N. Vinedo Ave., Pasadena, Cam. 
BetamHe Elctrn. Devices, 6321 W. Slauson Ave., Culver City, cal. 
Bulova Walth Co., TImer Lab., Bulova Park, flushing, N. Y. 
Clare·EleclroSeaI Corp., 946 North Ave., DesPlaln~ m. 
Conlnllotron Corp., 35 Central Ave., Farmingdala, N. Y. 
De·Tec·Tronic Corp., 2512 N.Halsted St, Chicago, III. 
Diversified Elelms., Inc., Box 6231, Evansville, Ind. 
Edison, T. A. Industries, Inlll. Div., 36 Lakeside Ave., W. Orange, N. J. 
Fidelity Amplifier Co., 1633 N. HalstedSt., Chicago, III. 
Gems Co., In~, Spring la., Farmington, Conn., 
HewleU.packard Co., 1501 Page MiD Rd." Palo Alto, Cain. 
Himmelstein 5., and Co., 2500 Estas Ave., Elk Grove Village, III. 
Hoagland 1nstrument Co., 65 Cheslnut st, P.O. Box 830, Red Bank, N, I. 
Industrial Solid Stale CGntroI~ In~, Box 934, Yark, PI. 
International Register Co.,. 4700 W. 'Montrose Ave., Chicago, III. 
lay·EI ProduCis, Inc"Box '25, Gardena, Calif.. ' 
MCG Bectronies Inc., 279 Skidm9re Rd., Deer Park, N. Y. 
McElroy E1ctrns. Corp., Fredonian st,Shirley, Masi: ' 
Modular Circuits Ine., 442f1, Transmission Rd., Phoenix, Ariz. 
National Time & Signal Corp.,' 21l103Wyoming,Ave., Delnli~ Mich., 
Sensor Carp., 97.lndiariField Rd" G(e(!riwicII, Conn. ' 
Sonex Inc., 20 East Harman St" Philadelpllia, PI. . 
Spencer·Kennedy labs., Inc.. 1320 Soldiers Field Rd., Boston, Mass. 
TRW Instruments, 139 Illinois St:, II Segundo, cilit 
TrePic Corp. of Amer., lOW. Hamltton Ave., £ngiewood, N.I. 
Womer Eleclln. Devices; Rankin,'III. 
Zenith Controls Inc., 830 West 40th st, :Chicago, III. , 

DEMAGNETIZERS 
BaI~ F. W.111C., 1356 NlrJu Awe. Caluntbn, Dille •...••...• p 1345 
IC E1eelnlRies, Dept 10.1, 400 S. Wyml. St, RDCkfarj, m. 
Mlcrotran Ce., Inc., 145 E. IIlneola Ave., Valley SIreIm, N. Y. 
RFL 1nds., Inc., PIWIIIIIII Rd., BlDllton, N. I. •.••••..•••••• p 1472 
Aerovox Corp" Distribulor Div., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Ampex Corp., 401 Broadway, Redwood City, Cain. 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Annis, R. B. Co., 1101 N. Delaware St, Indianapolis, Ind. 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Barwood Beclronies, Inc., 120 S. Maryland, Glendale; Cain. 
Coil Co. of America, Inc., 221 Washington st., Northvale, N. I. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Electronic Brazing Co., 140 Glenridge Ave., Montclair, N. I. 

, Ideal Inds., Inc., 445D Becker PI., Sycamore, III. 
Irwin Laboratories, Inc., 1238 S. Ger11art Ave., los Anples, Cain. 
luma Eleclric Equipment Co., 1607 Coining Dr., Toledo, Ohio 
Magnaflux Corp., 7328 W. lawrence Ave:, Chicago, III. 
Magnetic Analysis Corp., '535 South 4 Ave., Mount Vernon, N. V. 
Pea Electroni~ Inc., 16799 Schoenborn St, Sepulveda, Cain. 
Permag Corp., 88'()6 Van Wyck Expwy., lamaica, N. Y. 
Permanent Magnet Co., Inc., The, 4437 Brllgdon St, Indianapolis, Ind. 
Philmore Mig. Co., Inc., 130·111 lamaica Ave., Richmond Hill, N. Y. 
Recolon Corp., 41>23 Crane st., long Island City, N. V. 
Shigoto Induslries, Inc.; 350 fiflh Ave., New York, N. Y. 
Smallwood, S. G., ltd., 391-397 King St., E., Kitchener, Oht, Can. 
Stancor, Essex Int'I., Inc., 3501 W. Addison St, Chicago, III. 
Sunbeam Equip. Corp., 212 Mercer St., Meadville, Pa. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa, 
Thomas & Skinner, Inc., 1100 East 23rd St., Indianapolis, Ind. 
Welco IndL Inc., 9027 Shell Ave., Cincinnati, Ohio 

DEMODULATORS 
ARlnc., P.O. Box 552, Lansdale, Pa. 
Ai"ax Electrlnic~ Inc., Seminole DIY., lax ... Ft Lauderdale, FIa. , 
AsIrOdata, Inc., 240 E. PaIIII Rd. Amelll, CaUl. ..... p 1017,27B9 
801m Watch Co., Inc., E1c1rn. Olv., Frill. Cllllrol Produ~ 

11·20 Woodside Ave., Wlllldslde, N. Y. 
801m WatcfI Ca., Inc., E1clnls. DIY., Sena Prods., &1·20 Waodslde Ave., ' 

WlOdside, N. Y. .............................. p 2657,26S8 
CClnIrOlTechnoiogy CD. Inc., 41·1B29th st, L I. C., N. Y. ..... p 2662 
o"lIlIlcs Instramlntatlln, 583 Mlllllrey Pall Rd., Monlll1Y Pk., Cal. 
leneral Magnetic. Inc., 135 BIeDmftl1d AVe, Blaalllfield, N. I. 

p 1030,1032 
alnaral Resistance Inc.,. Nuller AVI., II\. VlrnOll, N. Y. 
IIJbrld Srstems CO"., 95 Terrace HID A'll., BIIHngtllll, MaSL .. p 52B 
Indtlstrill Clnlrlf Co. Clntra1 Ave. et Pineiawl, Farmlagdall" N. Y. 
Inllrstate E1ectrDaics CIII1I., 707 E. Vermont AVe. Anallelm, CaUl. p 1411 
Ithaco Inc, 735 W. CRaton St, llllaca, N. Y. 
II F E1ectranicl Corp., 111 East 25th St, IIeIr Yark, N. Y. .... p 1121 
Mlcratra. CI., Inc., 145 E. Mlnlala Ave. valley Stream, 'N. Y. 
Naill E1clln. I,dullrles, Inc., 7129 Berald Ave., Van Nu,s, Car.1. p 789 
Mlpfan ElK. New YDIl Inc. 2111 Park Ave., New York,N. T. 
NartII Atlantic Ind.lllies Inc., 2l1fI Tlrminal Dr., Plainview, N. Y. 
Narib HHIs Eleclrlnlcs Inc., Aieonder PI., G1an Cm, N. Y. •••. p 1046 
Phiicl/Ford Carp., C & TIDP SIs., Phladelphll, PI. 
Princeton Applied Relllrcl CDrp., Box 515, PrincetDn, N. 1 
RHI Electronics Lab Inc.; 94 Mi1l1ar Blvd., F .. lnpale, N. Y. 
RlllmDunt P1.I~n Inc., Camponent Salll, 1411 la~anan Rd., Nasll,illa, TelL 
Solid Stale BmA. Carp., 15321 Hayen St, SepalYlda, Cal. .•.. p 2920 
TeltSllaal Carp., 250 Crossways Park Dr., Waodb_", N. Y. 
Theta InSlrumelll Cerp. Fairfield, N. I. 
Tralsmagnllics Inc., 134-25 Naribern Blvd., Flusblnf, N. Y. p 1054,2674 
Tria LabDrateril. Inc., BO Dlrant St, Plainview, N. Y. 
Vega Precision LabL, hlc., 239 Mapll Ave., Vienna, Va. 
Vetter,A. R. Co., BDX 143, RlbersHlIo Pa. 
A.R.f .. Products, Inc., Gardner Rd., Raton, N. M. 
American Chain & Cable Co., Box 1629, Waterbury, Conn. 
C-E E1ectronies, 363 W. Glenside Ave., Glenside, Pa. 
Collins Radio Co., Dallas, Texas 
Comdel Inc., Beverly Airport, Beve~y, Mass. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Computer Conversions Corp., 6 Dunldn Ct., E. Nortllport, N. Y. 
Data·Conlrol Systems, Inc" E. liberty St., Danbury, Conn. 
Datemetrics, Inc., 87 Beaver St., Waltham, Mass. 
Dynair Elctrns., Inc., 6360 Federal BIYd., San Diego, Calif. ' 
Electrac, Inc., 1614 Drangethorpe Way, Anaheim, Calif. 
General Instrument Corp" ~ctrn. Sys. Div., Andrews Rd., Hicksville, N.,V. 
Glentek, Inc., 1557 7th St, Santa Monica, Calif. ' 
Goplc Designs Co., 3679 Voltaire St., San Diego, Cain. 
Hathiw'l' Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. Group, 1901 Malvern St., fullerton, Cal. 
International Communications Corp., 7620 N.W. 36th Ave., Miami, Fla 
Jerrold Elemonics Corp., 401 Walnut st., Philadelphia, Pa. 
KavlieD Bcllns., Inc:, 20869 Plummer St., Chatswort~ Calif. 
Mayberry Electronics Co., 543 W. Manchester Blvd., Inglewood, Calif. 
Micom, Inc., 855 Commercial St, Palo Alto, Calif. 
Microwave'products Group, 115 Old Country Rd., Ca~e Place, N. Y. 
Milgo Elctrn. CIII1I., 7620 N.W. 36th Ave., Miami, Fla. 
Optical Eleclronics Inc., Box 11140, Tucson, AriL 
RCA, Defensa E1ctrn. ProdL, Marne Hwy., Morristown, N. J. 
Radio Engineering labs., 29'()1 Borden Ave., Long Island City, N. Y. 
Resdel Engineering Corp., Box 24000, Pasadena, Cain. 
Rohde & Schwarz Sales Co., llllaxington Ave., Passaic, N. J. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Singer·Generai Precision Inc., 1150 McBride Ave, lilHe Fall~ N. I. 
Sanex Inc., 20 East Herman st, Philadelphhl, Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. I. 
Validyne Engrg. Corp., 18819 Napa St., Northridge, Cain. 
Video Research Corp., 761 N. Washington St.; Rockville, Md. 
Visual E1cllns. Corp., 356 West 40th St., New York, N. Y. 
White Electromagnetics, Inc., 656 lo~trand la., RockvRle, Md. 

DEMODULATORS. MAGNETIC 
America. Aerospace Cont Inc., 129 V.rdl-St, Farmlllgdale, N. Y: p 1013 
flenirailliglllllcslac., 135 BIoamfieid Avt,B1D .. field, N. l' • 

, p 1030,IQ32, 1034 

DETECTORS. COAXIAL 

"I,.on E1ee. Hew York Inc., 2tII PIrk A'I., New Yark, N. Y. 
COlllpuler Conversions Corp., 6 Dunton Ct., E. Northpor~ N. Y. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 

DENSITOMETERS. ELECTRONIC 
Aeraflex labaratorill, Inc., South Servlal Rd., Plainview, N. Y. 
Aerospace Controls Corp., 215 W. 131 St., los Angeles, Calif. 
Aimes Inds., Inc., Box 73, Lockpor~ III, 
Automation Products Inc., 3030 Max Roy St, Houston, Tex. 
Baird-Atomic, Inc., 33 UnimsitY Rd., cambridge, Mass. 
Beckman, Clinicallnstrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Inslrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Canal Industrial Corp., 5635 Fisher la., Rockville, Md. 
Electronic Systems Engrg. Co., 12()1f2 N. Cleveland, Cushing, Okla. 
Fotomatic Corp., 3141 W. Tenth, Indianapolis, Ind. 
General Nucleonics Div., Tyeo labS., 115 S. Spring St" Claremont, Calif. 
lkor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Internationallighl Inc., Lord Timothy Dexter Ind'l. Green, Newburyporl, Mass. 
Mann, David W. Co., 174 Middlesex Turnpike, Burlington, Mass. 
Nester Ifausl Mfg. Corp., 2401 Ogle town Rd., Newark, Dela. 
Nichols, R. H. Co., ltd., 4544 Dufferin 51., Toronlo, Ont, Can. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
PholODeIl Co., Inc., 12M East 22 St., New York, N. Y. 
PhotOvoll Corp., 1115 Broadway, New York, N. Y. 
Schoeffellnstrument Corp., 24 Booker st, Westwood, N. J. 
Wallrs Co., Div. Flo·Tronics, Inc., Box 529, Rochesler, Minn. 
Welch Scientific Co., 7300 N. linder Ave., Skokie, III. 

DEPOSITION EQUIPMENT. VACUUM AND 
ACCESSORIES-ALS SEE IV APORA TlON 
EQUIPMENT. ELEC BEAM 

Melpar, lac., Special Products 0, arlington BI,d, Fanl Churcb, Va. 
Toyo Camm. Equip. CD., Ud., 15, ShllJa.Toranoman, MinatHu, To1Iyt, lap. 
Allen-Iones Electronics, 17171 S. Western Ave., Gardena, Calif. 
Bendix Corp., Vacuum Div., 1775 MI. Read Blvd., Rochester, N. Y. 
Carler Prods. Corp., 6200 E. Malloy Rd., E. Syracuse, N. Y. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Cooke Vacuum Prods., Inc., 13 MerriU St, S. Norwalk, Conn. 
Denton Vacuum, Inc., Cherry HiIIlndl. Ctr., Cherry Hill, N. J. 
Edwards High Vacuum (Can.,lltd" 430 S. Service Rd.,W., Oakville, Ont, Can. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Forney industries, Inc., 1800 La Porte Ave., fort Collins, Colo. 
General Electric Co., Analytical Measurement Business Sec" 25 Federal St, 

W.lynn, Mass. , 
General Nucleonics Div., Tyco Labs., 115 S. Spring St., Claremon~ Calif. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lapan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chuo·l\U, Tokyo, lap. 
Kinney Vacuum Co., 3529 Wllhington St, Boston, Mass. 
lapel High Frequency labs., 59-21 Queens-Midtown Expwy., Maspeth, N. Y. 
Materials Research Corp., Rle. 303, Orangeburg, N. Y. ' 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Norton Co., Vacuum EqUip. Div., 160 Charlemont St., Newton, Mass. 
Nuclide Corp. AGV Div., 914 Main St., N. Acton, MasL 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., "'"adelphia, Pa. 
Phoenix Malerials Corp., Box 39, Forbes Road, Pa. 
Slaan Inslruments Corp., 535 E. Montecito st., Sante Barbara, Cain. 
Sunbeam Vacuum Technology Corp., 49 Pollard st, N. Billerica, Mass. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc.,Danver~ Mass. 
T·M Vacuum Products, Warringlon & Rowland, Riverton, N. I. 
Thomson Electric Welder Co" Inc., 161 Pleasant St., Lynn, Mass. 
Ullek Div., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
Vactronic lab. Equip., Inc., 21 Monmouth Ct, E. Northporl, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Cain. 
Varian Assocs., Vacuum DiY., 611 Hansen Way, Palo Alto, Calif. 
Varian Industrial Microwave Operation, 301 Industrial Way, San carlos, Cain. 
Veeco Instrs., Inc" Terminal Dr .• Plainview, N. Y. 

DESOLDERING TOOLS & EQUIPMENT-SEE 
SOLDERING ACCESSORIES: SOLDERING 
EQUIP: SOLDERING GUNS: ETC. 

DETECTORS. A·F-SEE DETECTORS. 
FREQUENCY 

DETECTORS, COAXIAL 
AEllnc., P.O. Bax 552, Laesdale, Pa. .. ... .. .. .. .... .... p 1650 
Analln Microwave, Ilc. 478 E. Brighton Ave., $JraCUSl, N. T. p 1652 
Aullnllrl., lac., 139-30 34th Rd., Flashllll, N. Y. 
Bini ElectranlC Clrp., 30303 A.rora Rd., Clmllnd, OblD.. p 1342,1343 
Oilu&IH Mlerume Co., Railroad Pl., Mamaroneck, H. Y. 
E1ectrolData Inc., 3121 Bellan St, Garland, Tex. 
Larcb E1eclrlnlcs Carp, 105 Cedar La., fngfewaDd, N. I. 
lIicrDwm Ca,1ty La~ Int, 10 N. Beacb Ave:, La Granp, In. .. p 1687 
Nerdlllicrewm CIIIp., Piaill'llew, N. Y. 
Ollnt Spectra, Inc., 2_Hallwood Ct, Farmington, Mich. .... p 1690 

,jlflltl/Fard Carp., C & Tioga SIs., PbRadelpbia, Pa .......... p 1693 
Prallier Microwave Corp., 35 !leW Broad st, Pari CheSltr, H. Y. 
RI.C E1actranlcs Inc., 25 Marlin PI., Pert Chester, ". Y. 
Raven Elemanlcs, Inc., 101 W. Allmeda Ave., BII!bank, Calif. .. p 1705 
ScieItif1c-AUIlllli Inc., BIX 13854, AIIanII, Ia. 
Vector ladulllle~ 821 Sin AntInlo Rd., PaiD Alta, CaIH. 
Welnschll Enn Co. fnt, P.O. lax 577, aaHharslu", ,Md. 
Aertech IndL, 815 Stewart Dr., Sunnyvale, Calil. 
Alford Mfg. Co., 120 Cross St., Winchesllr, MaIL 
Alpha Industries, Inc., 381 Elliot St, Newton Upper Falls, MaIL 
Astrolab, Inc. 4 McCandless st., linden, N. I. 
Blonder·Tongue labs Inc., 9 Alling St, Newark, N. J. 
CES Electronics, 2968 Ave. Z. Brooklyn, N. Y. 
Coax Devices, Inc., Box 23oJ.EEM, Chelsea, Mass. 
Diamond Anlenna & Microwave Corp., 35 River.St,. Winchllter, MasL 
DiHmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc, 
Electranic Stds Corp. of Amer., 1421>30 W. Front St, Plainfield, N. I. 
General Microwave Corp., 155 Marine St., Farmingdale, N . .Y: 
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DETECTORS, COAXIAL (Cont'dl 

General Radio Company, 300 Baker Ave., W •. Concord, Mass. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. . 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp.,Cenlinala Ave. & Teale St, ~ulver City, Cal. 
Hylelronics Corp., 100 Ainsworth ~d., Wilmington, Mass. . 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville. N. 1. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave labs. of America, Box 13, Bay Sta., Brooklyn, N.J. 
Omega labS., Inc., Haverhill St, Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France· 
Radio Research Co., 189 Mt. Pleasant Ave., Rockaway, N. J. 
Telonic Inds., Inc., 60 N. First Ave., Beech Grove, Ind. 
Tru.Connector Corp., 245 lynnfield St., Peabody, Mass. 
Victor, R. F. & Microwave Ca, 38 W. Water St., Wakefield, Mass. 

DETECTORS, CORONA-SEE TESTERS, CORONA 

DETECTORS, CRYSTAL 
Anaren Microwave, Inc., 478 E: Briglolon Ave., Syracuse, N. Y. P 1653 
Dynographic E1ctrn. Corp., 57 Bloomingdale Rd., Hicksville, N. Y. 
Electro/Data Inc., 3121 Benton St., Garlanoi, Tex. 
Frequency Electronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 
Lorch Electronics Corp., 105 Cedar La., Englewood, N. I. 
Narda Microwave Corp., Plainview, N. y, 
Oinnl Spectra, Inc., 24000 Hallwood Ct, Farmington, Mich. .... P 1690 
Philco/Ford Corp., C & Titga Sts., PhUadelphia, Pa. .......... p 1693 
Scientific·AtlJnta Inc., Box 13854, Atlanta, Ga. 
Toyo Comm. Equill. Co.; Ltd., 15, Shlba·Toranomon, Minato·ku, Tokyo, lap. 
Aertech lnois., 815 Stewart Or., Sunnyvale, Calif. 
Alford Mfg. Co., 120. Cross St., Winchester, Mass. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slarersville, R. I. 
Fuel Watchman Sales & Service, Inc., 2910 Park Ave., Bronx, N. Y. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Herley Ind~, Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
linden Labs. Inc., Box 920, State College, Pa. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd., livingston, It J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass .• 
Nihon Dempa Kogyo Co., ltd., 1·21 Nishihara, Shibuya·ku, Tokyo, Japan 
Nuclear, Supplies, Box 312, Encino. Calif. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Packard Instrument Co., Inc., 2200 WarrenviJle Rd., Downers Grove, III. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., long Island City, N. Y. 
Quartz & Silice. 8 Rue d' Anjou. Paris 8e. France 

DETECTORS. ELECTROSTATIC-SEE METERS. 
VOLT. ELECTROSTATIC 

DETECTORS, F·M-SEE DETECTORS. 
FREQUENCY 

DETECTORS, FIRE & SMOKE, (ELECTRONIC!
SEE FIRE DETECTION & FIGHTING 
EQUIPMENT 

DETECTORS, FLAW & DEFECT-ALSO SEE 
LOCATORS, CABLE & LINE FAULT: 
LOCATORS,. OPEN·SHORT 

API Instruments Co., 11655 ChilHcothe Rd., Chesterland, Ohio 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Beckman Instr., Inc., Cedar Grove Oper., B9 Commerce ad., Ced.ar Grove, N.I. 

p 1337 
Bell, F. W., Inc., 1356 Norton Ave., Columbus, Ohio.......... p 1345 
General Electric Co., Elctrn. Compo Sales Oper., I River Rd., Schenectady, N. Y. 
Geo Space Systems, Inc., 6301 49th St. N., SI. Petersburg, fla. 
Industrial Control Cil-, Central Ave. at Pinelawn, Farmingdale, N. Y. 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio 
Peschel InslrS., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 1458,1459 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. . 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Allis, louis Co.,.Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Gas & Chemicals, Inc., 5J1 East 72nd St., New York, N. Y. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Appalachian Elctrn. Instrs., Inc., 810 W. Monroe Ave., Ronceverte, W. Va. 
Arenberg Ullrasonic lab., Inc., 94 Green St., Jamaica Plain, Mass. 
Automation·Forster Div., Box 1025, Ann Arbor, Mich. 
Automation Inds., Inc., 1901 Bldg., Centu(\' City, Los Angeles, Calif. 
Automation Inds., Inc., Shelter Rock Rd., Danbu(\'. Conn. 
Black light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif.. 
Black light Eastern, 29 New York Ave., Westbury, N. Y. 
Black light Prods .. Box 45278, Chicago, III. 
Branson Instruments Co., 76 Progress Dr., Stamford, Conn. 
Davidson Electronic Development Co., 2211 Peninsular Or., Erie, Pa. 
Dawe instruments, ltd., Western Ave., Acton; london W3, Eng. 
Decker Corp .• 101 Monument Rd., Bala Cynwyd, Pa. 
Delcon DiY .• 333 logue Ave., Mt. View, Calif. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
FRl Inc" 1890 Embarcadero Ave" Palo Alto, Calif. 
Ferranti ltd .• Hollinwood, lanc~, Eng. 
HRB-Singer. Inc., Science Park, State College, Pa. 
Hill, E V. Inc., Box 14248, San Francisco, Calif. 
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Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. 1. 
International Energy Conversion, Inc., 430 Kirby St.,Garland, Tex. 
Jenkins. M. W. Sons, Inc., Box 70, Dept. 25, Cedar Grove. N. 1, 
Krautkramer Ultrasonies, Inc., 1 Research Dr., Stratford, Conn. 
Link Group, Singer-General Precision,lnc., Binghamllon, N. Y. 
lockheed Aircraft Service Co., Ont.lntl. Airport, Ontario, Cal. 
Magnafiux Corp., 7328 W. lawrence Ave., Chicago, III. 
Magnetic Analysis Corp., 535 South 4 Ave., Mount Vernon. N. Y. 
Microwave Instruments to., 3111 Second Ave., Corona del Mar:Cal. 
Nihon Dempa Kogyo Co., ~td., J-21'Nishihara, ~hibuya·ku, Tokyo, Jap30 
Photobell Co., Inc., 12M East 22 St" New York, N. Y. 
Sensor Corp., 97 Indian Field Rd" Greenwich, Conn. 
TAC Technicallnstr. Corp., Scotch Rd .• , Mercer. Airpl, Trenton, N. 1. 

DETECTORS. FREQUENCY 
Aerospace Research Inc., 130 Li~coln St, Boston, Mass. 
Airpax Electronics, Inc., Seminole Div.,Bor 8488, Ft Lauderdale, Fla. 
Anad., Instruments Inc., 1833 Haskell Ave., Van Nuys, Cam. . p 761 
Anaren Microwave, Inc., 478 E. Brighton Ave., Syracuse, N. Y. p 1653 
Ar~ech Corp., t30 Lincoln St., Brighton, Mass. 
Astrodata, Inc., 240 E. Palais ad" Anaheim, CaIH. 
Avante. Inc., 2981 Copper Rd., Santa Clara, Calif. 
Bramco Controls Dlv., Ledex Inc., College & South, Piqua, Ohio.. p 2286 
Electro/Data Inc., 3121 Benten St., Garland, Tex. ......•..... p 1666 
Frequency Electronics, Inc.,3 Delaware Dr., lake Success, N. Y, p 1104 
Guardian California, 5755 Camille Ave., Culver City, Cain. ..... p 1039 
Interstate Electronics Corp., 707 E. Yermont AYe., Anaheim, Calff. P 1411 
IFD Electronics Co., 1484 62nd St., Brooklyn, N. Y. ~ 
Kay Electric Co., Maple Ave., Pine Brook, N. I. 
LEL Diy. Varian, 75 Akron St, Copiague, N. Y ••.•.• , • . . • • . • • p 1679 
Lorch Electronics Corp., 105 Cedar La., Engl.wood, N. I. 
Meson Elctrns., Inc., 380 Cottage St., Rochester, N. Y. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Natel Elctrn. Industries, Inc., 1129 Gerald Ave., Van Nuys, Cain. 
North Hills Electronics inc., Alexander PI., Glen Cove, N. Y. p 1046 
Omni Spectra, Inc., 24000 Hallwood CI., Farmington, Mich. ••.• P 1690 
Phllco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. .... P 1693 
RHG Electronics lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. P 1705 
Solid State E1ctrn. Corp., 15321 Rayen St., Sepulveda, Cal. .•.. P 2792 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. p 1053 
Texscan Corp., 2446 N. shadeland Ave., Indianapolis, Ind. ...... p 1508 
Vanguard Electronics DiY., 930 W. Hyde PI<. Blvd., Inglewood, Cal. 
Vetter, A. R. Co., Box 143, Rebersburg, Pa. 
YoRron Products, Inc., 403 S. Raymond Ave., Pasadena, Carol. . . p 1523 
Wacline .Inc., 35 S. Sl. Clair St., Dayton, Obit. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Aerometrics, P.O. Box 216, San Ramon, Calif. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Alpha Electronic Services, 344 N. Slate College Blvd., Orange, Calif. 
Applied Control Co., 98 £. Lindsley Rd., Cedar Grove, N. J. 
Automatic Switch Co., 50.56 Hanover Rd., Florham Park, N. /. 
Autronics Corp .• ISO N. Vinedo Ave., Pasadena, Calif. 
Betamite Elctrn. Devices, 6321 W.·Slauson Ave., Culver City, Cal. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. /. 
Brower labs, Inc., 237 Riverview Ave .• Waltham, Mass. 
Data.control Systems, Inc., E. liberty St., Danbu(\" Conn. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Dittmore·Freimuth Corp., 2517. E. Norwich St., Milwaukee, Wisc. 
Dynalog Corp., 4107 Northeast 6th Ave., Ft. lauderdale, Fla. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown. Ind. 
Bectrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
General Microwave Corp., 155 Marjne St,Jarmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Giannini·Voltex, 12140 E Rivera Rd., Whittier, Calif. 
Gold line Connector, Inc., Muller Ave., Box 893, Norwalk, Conn. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 150J Page Mill Rd., Palo Alto, Calif. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
MCG Bectronics Inc., 279 Skidmore Rd., Deer Park, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave/Systems, Inc., I Adler Or., E. Syracuse, N. Y. 
PRO Electronics, Inc .• 1200 Prospect Ave., Westbury, N. Y. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Precision Electronics. Inc., I Oi Tomas Ct., Amityville, N. Y. 
Rafec Electronic~ Box 566, Temple City, Cal. 
Robot Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Spectral Dynamics Corp. of San Diego. P.O. Box 671, San Diego, Calif. 
Spencer·Kennedy labs., Inc .• 1320 Soldiers Field Rd., Boston, Mass. 
Techsonics. Box 251, EI Prado, N. M. 
Translab, Inc., 4740 Federal Blvd., San Diego, Calif. 
Versa·Tronies, 3016,Deer Pass Rd., Marengo, III. 
Wavetek, Indiana Inc., 3000 Shelby St., Indianapolis; Ind. 
Weston Instrs., Inc., Weston·Lexington Oiv., 17 Hartwell Ave., lexington, Mass. 
White Electromagnetics, Inc., 656 lolstrand la., Rockville, Md. 

DETECTORS. GAS LEAK 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Acton Assocs., 100 Thompson St., Pittston, Pa. 
Aero Vac Corp., Box 446, Troy, N. Y. 
Aerometrics, P.O. Box 216, San Ramon, Calif. 
American Gas & Chemicals, Inc., 511 East 72nd St., New York. N. Y. 
Bacharach Instrument Co., 625 Alpha Dr., Pittsburgh, Pa. 
Beckman Instrs., Inc .• Process Instrs. Div., 2500 Harbor Blvd., Fullerton. Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Canal Industrial Corp., 5635 Fisher la., Rockville. Md. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Decker Corp., 101 Monument Rq., Bala Cynwyd, Pa. 
Delcon Di •. -, 333 logue Ave., Mf..View, Calif.. 
Devco Engrg .• inc., Pier lane W., Caldwell, N. 1. 
Edwards High Vacuum ICan.,) ltd., 430 S. Service Rd.,W., Oakville, Ont., Can. 
Edwards High Vacuum, Inc., 3~79 Grand Island Blvd., Grand island, N. Y. 
Erdco Engrg. Corp., 136 Official Rd., Addison, UI. ..' " 
FRl llic., IB90 Embarcadero Ave., Palo Alto, Calif. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 

Gas Analysis Systems. Inc., Box 146, BaskingRidge, N. 1. 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St" 

W.lynn, Mass. 
General Monitors inc., 30lS Enterprise St., Cost. ~sa. Calif. 
Gow·Mac Instrument Co., 100 Kings Rd., Madison, N. J. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hill, E. V. Inc., Box 14248, San FranciSCO. Cain. 
Honeywell, Apparatus Cant. Div:, 2701 Fourth Ave., S., Minneap~is, Minn. 
Houston Atlas. Inc:, .Box 19035, Houston, Tex. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., Vacuum Equip., 

2020 Oceanside Blvd:,Oceanside, Cam. 
Hyde Park Electronics,. Inc., Box 44, Dayton View Sta., Dayton. OhIo 

• Japan Vacuum Engrg._ Co. ltd .• I, I·Chome, Kyobashi, Chuo-Ku, Tokyo, Jap: 
Johnson·WiYiams Products,· 2300 Leghorn St., Mountain View. Calif. 
Lion Research Corp., 60 Bridge St., Newton, Mass. 
MKS Instruments, Inc., 45 Middlesex Tpke., Burlington, Mass: 
Model Rectifier Corp., MRC Bctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Norton Co., Vacuum Equip. Div., ISO Charlemont SI., Newton, Mass. 
Puregas Equipment Corp., 1445 Strongs Rd., .Copiague, N. Y. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Sloan Instruments Corp., 535 E. MonteCito St" Santa Barbara, Cam. 
Southwest Technical Products Corp., 219 W. RMpsody, San Antonio, Tex. 
Slewart·Hall Chemical Corp., 222 Washington St., Mount Vernon, N. Y. 
Sunshine Scientific Instruments, Inc., 1810 Granl Ave., Philadelphi~, Pa. 
Superior Continental Corp., Box 489, Hickory. N. C. 
TechnHool, Inc., 1216 Arth St., Philadelphia, Pa. 
Techsonic~ Box 251, EI Prado, N. M. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Se~ndo, Calif. 
Trans·Sonics, Inc., Box 326, lexington; Mass. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton. Mass. 
Varian Assocs., 611 Hansen WaY,Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Vee co Instrs .• Inc., Terminal Or., Plainview, N: Y. 
Will Scientific. Inc., 39 Russell St., Rochester, N. Y. 

DETECTOIS, ICE, SLEET & SNOW 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. 
Automatic Controls DiY., 200 E. Daniels Rd., Palatine, 111. 
A. R. P. Inds., Inc., 36 Bay Dr., E., Huntington, N. Y. 
Aetna Elo1rns. Corp., Readington Rd., N. Branch, N. J. 
Diamond Repeater Co., 55 Main St., Madison, N. J. 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Hygrodynamica, Inc .• Dept. 0·24, 949 Selim Rd., Silver Spring, Md. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Rosemount Engineering Go., 4900 West 78th St., Minneapolis, Minn. 
Teledyne Systems Co .. , 200 N. Aviation Blvd., EI Segundo, Calif. 
/jJoited Control Corporation, Redmond, Wash. 

DETECTORS. IMPEDANCE-SEE METERS, 
IMPEDANCE 

DET.ECTORS, INFRARED 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio 
Borg·Warner Thermoelectrics, Wolf & Algonquin Rds:, Des Plaines, UI. 

. P 2796 
General Electric Co., Elctrn. Camp. SalesOper., t River Rd., Schenectady, N. Y. 
Geotech, A Teledyne Co., Dept 14, 3401.ShHoh Rd., Garland, Tex. 
Melpar, Inc., Special Products Dept., 7716 Arlington Blvd., Falls Church, Va. 
Philco/Ford Corp., C & TIoga Sts., Philadelphia, Pa. . 
RCA Elctrn. Components, 415 .. South.5th St., HarrisoD, N. I. 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y.. p 1708 
United Detector Technology, 1732 21st St, Santa Monica, Cam. P 1775 
ACR Elctrns. Corp., 160 5th Ave., New York, N. Y. 
A. R. P. Inds., Inc., 36 Bay Or., E, Huntingtpn, N. Y. 
Abtronics, Inc., Box 712, livermore. Calif. 
Advanced Kinetics Inc., 1231 Victoria SI., Costa Mesa, Calif. 
Automation Inds .• Inc .• Shelter Rock Rd., Danbury, Conn. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Baird-Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Barnes Engineering Co .• 30 Commerce Rd., Stamford, Conn. 
Bausch and lomb Inc., 87969 BaUsch St.. Rochester, N. Y. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bendix Corp., Electro·Optics Div .• 1975 Green Rd., Ann Arbor, Mich. 
Brower labs, Inc., 237 Riverview Ave .• Waitham, Mass: 
Cetron Elctrn. Corp., 715 Hamilton St., Geneva, III. 
Cintra Physics International Co., 440 logue·Ave.,Mt. View, Calif. 
Conductron Corp., 2600 North ard St., St Charles, Mo. 
Dol.an·Jenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
EG & G, Inc., 160 Brookline AVe., Boston. Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Eastman Kodak Co., 343 State St., Rochester, N. Y. 
Electro·Nuclear labs., Inc., 115 Independence Dr., Menlo Park, Calif. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electron·Machine Corp., Box 1yI, Umatilla, Fla. 
Eppley lab., Inc., Box 419-Main P.O., Newport, R. I. 
Euclid Electric & Mfg. Div., 50 Edwards St., MadiSon, Ohio 
Flame ResearCh, Inc., Box 10502, PiUsburgh, Pa. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hamamatsu TV Co. ltd., 1126·Chino·cho" Hamamatsu City,. 

Shizuoka Pref., Japan 
Heat Technoiogy lab., Inc., 4308 Governor Dr., Huntsville. Ala .. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S.; Minneapolis. Minn. 
Honeywell. Residential Div., 2101 Fourth Ave.,S., I\!inneapol~. Minn. 
Infrared Inds., Inc., Box 9a9, Santa Barbara, Cain. 
Jodon Engineering Assoes., 145.Enterprise Dr" Ann Arbor, Mich. 
Monsanto-E1ctrn. Special Prods.,10131 Bubb Rd., Cupertino, Calif. 
Mullard, Inc., 100 finn Ct, Farmingdale, N. Y. 
Networks Electronic Corp., 9750 De $0110, Chatsworth, Calif. 
Nuclear Diodes, Inc., Box 135. Prairie View, III. 
Philips Broadcast Equip. Corp.,. II Par.k PI., Paramus, N. J, 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J, 
Raytheon Co:, Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Refiectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. I. 
Santa Barbara Research Cti:.,75 Coromar Or., Go!ela, Calif. 
Scientific Research Instrs. Co., 700 Turner .Rd., Ricpmond, Va. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 



Sensor Precision Industries Inc., 29 lanes Ave., Med~eld, Mass. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 
Tem·Pres Res. Div., Carborundum Co., 1401 S. Atherton St., 

State College, Pa. 
Victory Engineering Corp., 128 Victory Rd., Springfield, N. I. 

. DUECTORS. ION 
Melpar, Inc., Special Products pept., 7176 Arlinpon Bl.d., Falls Church, Va.' 
Vlctoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bailey Co., 5919 Massachusetts Ave., Washinpon, D. C. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Hamamatsu TV Co.Ltd.,ll26-Chinl>cho .. Hamamatsu City, 

Shizuoka Pref., lapan 
Hughes Aircraft Co., Research labs., 30ll Malibu Canyon Rd., Malibu, Cal. 
lohnston labs., Inc., 3 Industry La., Cockeysville, Md. 
Nuclear Supplies, Box 312, Encino, Cal~. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Sunbeam Electronics, Box 8364, Ft. lauderdale, Fla. 

DETECTORS. LIGHT INTENSITY-
SEE MUERS. LIGHT. NONPHOTOGRAPHIC 

DUECTORS. MAGNETIC 
American Aerospace Cant Inc., 129 Verdi St., Farmingdale, N. Y. p 1013 
Bell, F. W., Inc., 1356 Horton A ••• , Columbu., Ohio .......... P 1345 
Douglas Microwave Co., Railroad PI., Mamaroneck, H. Y. 
Seotech, A Teled",. Co., Dept 14, 3401 Shiloh Rd., Garland, Tex. 
Honeywell, Micro Swftch Div., 11 W. Spring St., Freeport, III. 
Industrial Control Co., Central Ave. at Plnelawn, Farmingdale, H. Y. 
International Electro·Megnetics Inc. Eric Dr. & Cornell Ave. Palatine, III. 

P 548 
Magnemetrlcs DiY., Rockdate St, Worcester, Mass. .. P 1435 
Micro SwHch, Dlv. Honeywell, 11 W. Spring St., Freeport, iii. 
Ohio Semitronlcs, Inc., 1205 Chesapeake Ave., Columbus, Ohio P 1047 
RFL Inds., Inc., PowelVllle Rd., Boonton, H. I. ............ p 1412 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Amstro Corp., ll4 Clinton Rd., Fairfield, N. J. 
Automation·Forster Div., Box 1025, Ann Arbor, Mich. 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Barringer Research, Ltd., 304 Carlingview Dr., Rexdale, Toronto, Ont., Can. 
C·E Electronic., 3G3 W. Glenside Ave., Glenside, Pa. . 
Electrl>Alarm Safety Devices, 745 N. Pleasant, Fresno, Calif. 
Electrl>Mechanics Co., Box 1546, Austin, Tex. 
Gammatronix Inc., Dublin, Ohio 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Irwin Laboratories, Inc., 1238 S. Gerhart Ave., Los Angeles, Calif. 
Mag·Con Engineering Co., 85 Richardson St., s.E., St Paul, Minn. 
Magnaflux Corp., 7328 W. lawrence. Ave., Chicago, III. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 

DETECTORS. METAL 
Electro Products Labs, Inc., Power Supply Dlv., 

6125 KP Howard St., Chicago, III. ...................... P 1027 
Electro Prods. Labs., Inc., 6125 KP, Howard St., Chicago, III. 

p 1026,1027 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 
Geotech, A Teled",e Co., Dept 14, 3401 Shiloh Rd., Gar~nd, Tex. 
Honeywell, Micro Switch Div., 11 W. Spring St., Freeport, III. 
Industrial Control Co., Central Ave. al Plnelawn, Farmingdale, H. Y. 
Micro Switch, Div. Honeywell, 11 W. Spring St, Freeport, III. 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Addison Electric Co., Inc., nOI Bristol Rd., Mountainside, N. J. 
Automation Devices, Inc., Box A.D., Fairview, Pa. 
Automation·Forster Div., Box 1025, Ann Arbor, Mich. 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Bludworth Marine Div., 10 Adams St., linden, N. I. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
De-Tec·Tronic Corp., 2512 N. Halsted St., Chicago, ill. 
Delcon Div., 333 Logue Ave., Mt. View, Calif. 
Oice, J. W., Co., 16 Hi~hwood Ave., Englewood, N. J. 
EMR Div., Box 223, Princeton, N. J. 
Electro·Alarm Safety Devices, 745 N. Pleasant, Fresno, Calif. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
FRLlnc., 1890 Embarcadero Ave., Palo Alto, Calif. 
Gardiner Electronics, 4729 North 7th Ave., Phoenix, Ariz. 
General Nucleonics Div., Tyco Labs., 115 S. Spring St., Claremont, Calif. 
Goldak Co., Inc., nOl" Air Way, Glendale, Calif. 
Harworth Mfg. Co., 2881 EI Camino Real, Redwood City, Calif. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
Indiana General, Magnetic Equip. Div., 6001 S. General Ave., Cudahy, Wisc. 
Instrument labs. Corp., 315 W. Walton Pl., Chicago, 111. 
Meridian lab, Inc., 26ll University Ave., Madison, Wisc. 
Peco Corp., 111 Ortego Ave., Mt View, Calif. 
Railway Communications, 9351 East 59th St, Raytown, Mo. 
Robot Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sensory, Inc., I Kennedy Rd., Morris Plains, N. J. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Weldotron Corp., 907 Frelinghuysen Ave., Newark, N. J. 

DETECTORS. MICROWAVE 
AELinc., P.O. Box 552, Lansdale, Pa. .. ...... ; .. .. .. .. .. P 1650 
Doulfas Microwave Co., Railroad Pl, Mamaroneck, N. Y. ...... p 1658 
Electro/Data Inc., 3121 Benton St., Garland, Tex. ....•....... p 1666 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, H. Y. 
LEL Div. Varian, 15 Akron St., Copiague, N. Y. . . . . . . . . . . . . . . P 1679 
Lorch Electronics Corp., 105 Cedar La. Englewood, N. I. 
Harda Microwave Corp., Plainview, H. Y. 
Hippon Elee. Hew York Inc. 200 Park Ave., Hew York, H. Y. 
DKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft Lauderdale, Fla. 
Omni Spectra, Inc., 246110 Hallwood Ct., Farmington, Mich. .... p 1690 

Phllco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. ....... P 1693 
Portchester Instr. Corp., 114 Wilkins Ave., Port Chester, H. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chester, H. Y. 
RCA Elctrn. Components. 415 Soulh 5th st., Harrison, H. I. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. P 1705 
SclenUfic-Atlanta Inc., Box 13654, Atlanta, Ga. 
Tmcan Corp., 2446 H. Shadeland Ave., IndianapOliS, Ind. . . P 1508 
Vector Industrle~ 821 San Antonio Rd., Palo Alto, Calif. P 1717 
Waveline Inc., Box 118, West Caldwell, N. I. 
Welnschel Enn. Co. Inc., P.O. Box 577, GafthersbulI, Md. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Aircom, In~, Rle. 16B, Union, N. H. 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Alfred Electronics, Stanford Indl. Pk., 3116 Porter Dr., Palo Alto, Calif. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Beckman Instrs.,lnc., Eictrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
CES ElectroniCS, 2968 Ave. Z, Brooklyn, N. Y. 
Cardwell Condenser Corp., 80 ( Montauk Hwy., lindenhurst, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 Border St., Eas! Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
DiHmore.freimuth Corp., 2511 E. Norwich St., MilwaUkee, Wisc. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St., Plainfield, N. J. 
Elpac RF/Microwave, 18651 Von Karman Ave., Irvine, Calif. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Guide Industries, Inc., ll855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlet~Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Hel, Inc., 10504 Wlleatley St., Kensington, Md. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
lerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
Kruse·Storke Elctrns., 790 Hemmeter La., Mountain View, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. I. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Minax Devices Inc., 226R Merrick Rd., Lynbrook, N. Y. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Omega Labs., Inc., Haverhill St, Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Parametric Inds. Inc., 742 Main St., Winchester, Mass. 
Polarad E~trns. Instr., 34·02 Queens Blvd., Long Island City, N. Y. 
Rafec Electronics, Box 566, Temple City, Cal. 
Sage Labs. Inc., Instr. Diy., 14 Huron Dr., Natick, Mass. 
TRF, In~, 5265 Port Royal Rd., Springfield, Va. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wake~eld, Mass. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

DETECTORS. NULL-SEE INDICATORS, NULL 

DnECTORS, PHASE-SENSITIVE 
Aritech Corp., t30 Lincoln St., Brilhton, Mass. 
Austron, Inc., 10214 H. Interregional Hwy., Austin, Tex. 
California Sys. Camp., Inc., 9mlndependence, Chatsworth, Cal. 
Control TechnololY Co. Inc., 41-16 29th St., L I. C. H. Y. 
Dranetz Engineering Labs, Inc., 1233 Harth Ave. Plainfield, N. I. p 1366 
Dytronics Co., Inc., 4BDO E.answood Dr., Columbus, Ohio. . . . . .. p 1367 
General Magnetics Inc., 135 Bloomfield AYe., Bloomfield, H" I. 
Guanilan CalHornia, 5155 Camille Ave., Culver City, Calif. '... p 1039 
Hybrid Systems Corp., 95 Terrace Hall Ave., BurlinKlOn, Mass. .. P 528 
Industrial Control Co., Central Ave. at Plnelawn, Farmingdale, H. Y. 
Industrial Test Equlpt Co., 20 BeechwOOd Ave., Part WashlnKlOn, N. Y. 

Interstate Electronics Corp., 107 E. Vermont AVL, Anaheim, Calif. 
Ithaca Inc., 135 W. Clinton St, Uhaca, H. Y. 
IFD Electronics Co., 1484 62nd St, Brooklyn, N. Y. • ........ . 
Lorch Electronics Corp., 105 Cedar La., Englewood, H. I. 
Harth Atlantic Industries Inc., 200 Terminal Dr., Plainview, H. Y. 
Harth Hllis Electronics Inc., Alexander Pl., Glen Cove, N. Y. . ... 
Princeton Applied Research Corp., Box 565, Princeton, H. I. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
SeIVo Corp. of America, 111 Hew South Rd., HickSYHie, H. Y. . 
Solid Slate Elctrn. Corp., 15321 Rayen St, Sepulveda, Cal. .... 
Theta Instrument Corp., Fairfield, M. I. 
Tracor Inc., 6500 Tracor La., Au!!ln, Texas 
Trio laboratories Inc., 80 DuPont St., Plainvlew,N. Y. 
Vanguard Electronics Diy., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Vari-L Co. Inc., 201 Greenwich ~ve., Stamford, Conn. ...... . 
Wacline Inc., 35 S. St. Clair St., Dayton, Ohio 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
Acton laboratories, Inc., 531 Main St, Acton, Mass. 
Addison Electric Co., Inc., HOI Bristol Rd., MountainSide, N. J. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Alford Mfg. Co., 120 Cross St., Winchester, Mas~ 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Applied Control Co., 98 E. lindsley Rd., Cedar Grove, N. J. 
Applied Microwave lab, Inc., Andover St, Andover, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Bergen labs., Inc., 60 Spruce St, Paterson, N. I. 
Berkshire Labs, 107 Tansy Hili Rd., Milford, N. Y. 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Brower Labs, Inc., 237 ~iverview Ave., Waltham, Mass. 

p 1405 
P 1411 

p672 

p 1046 

p 1705 
p 1708 
P 2792 

p 1714 

DETECTORS, VIDEO 

Canadian Resch. Inst, 85 Curlew Dr., Don Mills, ant., Can. 
Cryotronics, Inc., W. Main St., High Bridge, N. I. 
Data.control Systems, Inc., E. Liberty St., Danbury, Conn. 
Defense Eletrns., Inc., Rockville, Md. 
DiHmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise . 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Electrac, Inc., 1614 Orangethorpe Way; Anaheim, Calif. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Mini-Circuils Lab., 152 West 42nd St., New York, N. Y. 
Nuclear Measurements Corp., 2460 N. Arlington Ave., Indianapolis, Ind. 
Olektron Corp., Box 248, Dudley, Mass. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Radio Research Co .. 189 Mt. Pleasant Ave., Rockaway, N. J. 
Rafec Electronics, Box 566, Temple City, Cal. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
White Electromagnetics, Inc., 656 Lo!strand la., Rockville, Md. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

DETECTORS. PHOTOVOLTAIC-SEE 
CELLS. PHOTOVOLTAIC 

DETECTORS. RADIATION-SEE COUNTERS. 
GEIGER: COUNTERS. SCINTILLATION 

DUECTORS. R-F-SEE DETECTORS, 
FREQUENCY 

DETECTORS. STANDING WAVE 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio 
Heath Co., Dept 180, Benton Harbor, Mich. 
lohnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
RLe Electronics Inc., 25 Martin PL, Port Chester, H. Y. 
Texscan Corp., 2446 H. Shadeland Ave., Indianapolis, Ind. 
Weinschel Engll. Co. Inc., P.O. Box 511, GaHhersbulI, Md. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Alfred Electronics, Stanford Indl. Pk., 3176 Porter Dr., Palo Alto, Calif. 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. I. 
Control Data Corp., 400 Border St, East Boston, Mass. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Herley Ind~, Inc., 115 Eileen Way, Syosse~ N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Microlab/FXR, 10 Microlab Rd., livingston, N. I. 
Omega labS., Inc., Haverhill St., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Radiation Devices Co., Box 8450, Baltimore, Md. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. I. 
Telonie Engineering Co., Box 271, laguna Beach, Calif. 
Translab, Inc., 4740 Federal Blvd., San Diego, Calif. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

DETECTORS. TORQUE-SEE INDICATORS. 
TORQUE 

DETECTORS. ULTRAVIOLET 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Westingho~se Elec. Corp., Defense Prods., Box. 2278, Pittsburgh, Pa. 

DETECTORS. VACUUM 
Delcon Div., 333 Logue Ave., Mt. View, Calif. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
General Electric Co., Analytical Measurement Business Se~, 25 Federal St, 

W.lynn, Mass. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., Vacuum Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Materials Research Corp., Rte. 303, Orangeburg, N~Y. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., New!6II,-Mass. 
Uitek Div .. Perkin·Elmer CorP., Box 10920, Palo 1Iilo, Sail!. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 

DETECTORS. VIBRATION-SEE TRANSDUCERS, 
VIBRATION 

DETECTORS. VIDEO 
AELln~, P.O. Box 552, Lansdale, Pa. .. .. .. .......... .. • p 1650 
Harda Microwave Corp., Plainview, H. Y. 
Tllscan Corp., 2446 H. Shadeland AVI., Indianapolis. Ind. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Data-Control Systems, Inc., E. liberty St., Danbury, Conn. 
Electrac, Inc., 1614 Orangethorpe Way, Anahaim, Calif. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
lerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Paci~c Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Parametric Inds. Inc., 742 Main St., Winchester, Mass. 
Radio Research Co., 189 Mt. Pleasant Ave., Rockaway, N. J. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 

eem/l969 ! III 



DETECTORS, VOLTAGE 

DETECTORS, VOLTAGE 
Am: Pmducts, 8405 Cambridge St, MiMeapolis, Minn. 
Alrpax Electronics, Inc., Seminole Diy. Bex 8488, Ft. Lauderdala, Fla. 
Aritech Corp., !SO Lincoln St, Brighton, Mass. • • • • • • . . • •• • •• P 1285 
Bulova Watch Co., Inc., EIc1ras. DiY. SenD PI1Ids., 61·20 Woodside Ave. 

Woodside, N. Y. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. • P 2658 
California Sys. Comp., Inc., 9178 IadependeDCI, Chatsworth, Cal. 
Control Data Corp. Magnetic Products Oper., n5 Colorado Ave. S., 
Mlnneapoll~ Minn. ................................. p 1023 

Data Devlca Corp. Dapt. 17, 100 TecII st. Hlcknllla, N. Y. 
£Iectro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

p 1374,1376 
General £Iectric Co. £Iclm. Comp. Sales OjJer.; I River Rd., SchanactaiIJ,lf. Y; 

, P 1958 
General Magnetics Inc., 135 Blatlllftehl Ave. Bloomfiald, If. J. 
Guardian California, 5755 Clmme Ave., CulYer City, Calli. ..•• P 1039 
Industrial Test Equlpt Co. 20 BelCbwood Are. Port WasillnglO1l, N. Y. 

p 1405 
Micro Instrument CompallJ, 12901 Cremaw Blvd., Hawthorne, Calli. 

P 1438 
Natel Eltlrn. Industries, loc., 7129 S,rald Ave., Van Nays, Calif. 
Non·Linear Systems, Inc., Box N, Del Mar, Calff. 
North Hills Elemnlcs Inc. Alexander Pl., "en Con, N. Y. •..• p 1046 
Peschellnslrs., Inc., Cap. Carallad. Park, Bux 847, Cape Coni, Fie. 

p 1458,1459 
Philbrick/Nexus Rmarclt, 17 Allied Dr. at RIa. 128, Dadham, Mass. 

P 538 
Pionear Magnatlcs Inc., 1745 Barkeley St, Santa Monica, CallI. 
Plessey Airboma Corp., 1414 Chestmrt AYe. Hillside, N. J. ••.• p 1048 
RCA Bctm. COIIP1lnenlt, 415 Soutll 5tfI St, HllTlson, N.I. 
Sclantific Data Systems Inc., 1111 S. Aviation BI., EI Segundo, Cal. 
Solid State £Ictm. Corp. 15321 Rayen St, Sepulveda, Cal. 
Tempo Instr. Inc., £. Belllpage Rd., Plainview, N. Y. .......... p 1053 
Texscan Corp., 2448 N. Shadaland AYe., Indianapons, Ind. 
Transtector Systems, 3025 W. Mission Rd., Alhambra, Calif. •.. p 2786 
Trio laboratories Inc., 80 DaPont St, Plllnvlaw, N. Y. 
Vlctoreen Instr. DiY., 10101 Watdland An. Clanland, Ohio 
Voltm Products, Inc., 403 S. Raymond Ave., Pasadena, Calif. • . p 1523 
Wacline Inc., 35 S. St Clair St, Day\1Jn, Ohio 
A &'M Instrument Inc., Community Dr., Great ~k, N. Y. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Assembly·Overland, 3650 Hildrege Ave., los Angeles, Calif. 
Automatic Switch Co., 5().56 Hanover Rd., Florham Park, N. J. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Belamite Elctm. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Bio·Medical Elctrns., Inc., 653 Lofstrand La., Rockville, Md. 
Brower labs, Inc., 'n7 Riverview Ave., Waltham, Mass. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Controlotron Corp., 35 Central Ave., Fanmingdale, N. Y. 
Data·Controi Systems, Inc., E. Liberty st., Danbury, Conn. 
Diversified Eltlrns., Inc., Box 6231, E_iIIe, Ind. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S., Long Island City, N. Y. 
Electrical Refractories Co., 50 E. Clark St, E. Palestine, Ohio 
ElectrcrAlarm Safety Devices, 745 N. Pleasant, Fresno, Calif. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Globe Exploration Co., Inc., Box 12338, EI Paso, Tex. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo AHa, Calif. 
H el. Inc., 10504 Wheatley St, Kensington, Md. 
Ideal Inds., Inc., 44SO Becker PI., Sycemore, III. 
Knopp, Inc., 1307 66th st., Oakland, Calif. 
MCG E/ectmnics Inc., 279 Skidmore Rd., Deer Park, N. Y. 
Mag·Con Engineering Co., 85 Richardson St, S.E., St. Paul, Minn. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson st., Murrysville, Pa. 
Pacific Electro Dynamics, Inc., 14220 Sunset Hwy., Bellevue, Wash. 
Parametric Inds. Inc., 742 Main St, Winchester, Mass. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Roback Corp., Huntingdon Valley, Pa. 
Rochester Instr. Systems, Inc., 275 N. Union St., Rochester, II. Y. 
Roveti Instruments, 238 West St., AnnaP1lI~, Md. 
Sittler Corp., 18 N. Ada st., Chicago, III. 
Taffet Electronics, Inc., 27'()1 Brooldyn.Queens Expwy., W., Woodside, N. Y. 
Tia Electric Co., 17S.M Alexander St., Princeton, N. I. 
Trans·Sonics, Inc., Box 326, Lexington, Mass. 
Ultra Audio Produclt, Box 921, Beverly Hills, Calif. 
Weston Inslrs •• Inc., Weston·Lexington Div., 17 Harll'(ell Ave, lexington. Mass. 
Zelte, Inc., 1000 Chalomar Rd., Concord, Calif. 

DETECTORS, . WAVEGUIDE ARC 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Varian Assocs., 611 HanSlin Way, Palo Alto, Calif. 

DEWARS 
AEtlnc., P.O. Bux 552, Laasdale, Pa. 
Phllco/ford Carp., C & Tioga Sts., PIIlIadelphia, Pa. 
Advanced Kinetics Inc., 1231 Victcfia st., Costa Mesa, Cam. 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Avco Corp., 2630 Glendale Milford Rd~, Cincinnati, Ohio 
Bendix Corp., Instruments & Lffe Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Coleman Instruments, 42 Madison St, Maywood, III. 
Corning Glass Works, laboratcry Prods. Dept, Coming, N. Y. 
Electron Technology;-lnc., 626 Schuyler Ave., Kearny, N. I. 
Gardner Cryogenics Corp., 213G City Line Rd., Betlliebem, Pa. 
Harsbaw Chemical Co., 1945 E. 97th st., Cleveland, Ohio 
Hughes Aircraft Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Lab·Line Instrs., Inc., lab-Line Plaza, Melrose Park, III. 
Magnion, Inc., 144 Middlesex Tpke., Burlington, Mass. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calff. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
·Raytheon Co., Microwave & Power Tube Div., 141 Spring St, Lexington, Mass. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
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Syncor Prodt Co. Inc., 44 Eastern Ave., Malden, Mass. 
Texas Instruments Inc., Industrial Prods. Div., Box 86027. Houston, Tex. 
Uitek Div., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
Vacuum Barrier Corp., 4 Barten La., Woburn, Mass. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 
Ventron Instrs. Corp., 144 Middlesex Tpke., Burlington, Mass. 
Welch Scientific Co., 7300 N. Linder Ave., SIIokie, m. 
WestinghouSli E/ec. Corp., 7800 Susquehanna St, Pittsburgh, Pa. 
Will SCientific, Inc., 39 Russell St., Rochester, N. Y. 

DIAGONAL CUTTERS-SEE WIRE CUnERS, 
HAND OPERATED . 

DIAL 'LOCKS-SEE LOCKS, DIAL & SHAFT 

DIALS, INSTRUMENT, METAL. PLASTIC, nc, 
Ampbenal Contrals DiY., 120 S. Main St, /anmBie, Wise. p 2445,2447 
Beckman Instr. Inc., Hel/pot DiY., 2500 Harllor Blvd., fuHertoll, Calff. 

p 2449 
Datak C81l1. 85 Highlami Ava., Passaic, N. L, 
Elactronlc Hardware Carp., 180.()8 Llbarty Ave., Jamaica. N. Y. P 1171 
Hickok Electricallnstr. Co. 10514 DuPont An. Claveiand, Ohio 
lackson Bros. ILondDn) Lid., 258 BraB., Naw York, R. T. ... P 1173 
Ian Hardware MIg. Co., Inc., 47-27 36tb St, Long Island City, H. Y. 
MiHen, lames, Mfg. Co. Inc., 150 bchange St, Malden, Mass. 

. P 1174, 1175 
Pbllco/ford Carp., C & Tioga Sts., Philadelphia, Pa. 
Precision Timar Co., Inc., 400 Wasley An., WestlJrook, Conn. 
Raytheon Co., Ind. Componenta Opar., 465 Caatra St, Qu/tlcy, Mass. 

p 1176 
su.s., Inc., 19-58 38t11 St, Long Island City, N. Y •.•.• ,.... p 1234 
Simpson Elactric Co., 5200 W. Kinzie St. Chicago, RI. 
Smith, H. H., Inc., 812 Snedike, Ave. BmDklyn, N. Y. 
Sterling Instr., 76 £. Second St, Milleola, N. Y. ......•.•.• p 1767 
Theta Instrumenl Co!!,., falrfleld, N.I. ..•.. ...•........... p 1513 
Waldom Electronics, Inc., 4633 West 53rd St, Chicago, IR. 
A & M Instrument,lnc., Community Dr., Great Neck, N. Y. 
Abacus Electronics Corp., 10 Hudson Terr., Dcbbs Ferry, N. Y. 
Ackerman Engravers, Inc., 43·22 36th St, Long Island City, N. Y. 
Acromark Co., 60 Locust Ave., Berkeley Hgis., N. J. 
Apahouser Corp. of N. E., 1312 Boylston St., Boston, Mass. 
Atmar Engraving Co., Inc., 91·31121 st., Richmond Hill, N. Y. 
Avionics lttl., Box 200, Niagara-on-the·Lake, Ont, Can. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bodnar Prods. Corp., 30 Grove st., New Rochelle, N. Y. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee. Wise. 
Br~tol Co., Box 1790. Waterbury, Conn. 
British Radio Elctrn~ Ltd., 1742 W~consin Ave., N. W., Washington, D. C. 
Canrad PreciSion Inds., Inc., 630 Fifth Ave., New York, N. Y. 
Central Plastics Dists. Co., 527 S. Wells St, Chicago, III. 
Davies, H. Molding Co., 4920 W. Bloomingdale Ave., Chicago, Illinois 
Dura Engraving Corp., 133 West 20th st., New York, N. Y. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Duralitb Corp., 1025 Race St, Philadelphia, Pa. 
Edward~ T. I., Inc., 25 Williams St., Boston, Mas~ 
Electro Chemical Engraving Co., 1100 Brook Ave., Bronx, N. Y. 
Electro Techniques, 215 Via Del Norte, Oceanside. Calff. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Felsenthal Instruments Co., 7450 W. Wilson Ave., Chicago, III. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St, Wilmington. Del. 
GM lIameplate, Inc., 2040 15th Ave., W., Seattle, Wash. 
General Radio CompallJ, 300 Baker Ave., W. Concord, Mass. 
Genlape Corp., 51 laFrance Ave., Bloomfield, N. J. 
Glar·Ban Corp., 496 Kennedy Rd., Buffalo, N. Y. 
Gurley, W. & L E., 514 Fulton St., Troy, N. Y. 
Hampden Mfg. Co., liic., Box 10, Thompsonville, Conn. 
Hermes Pla~ics, Inc., 20 Cooper Square, New York, N. Y. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave.: Bronx, N. Y. 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn, N. Y. 
KelTco, Inc., Box 29178, Lincoln, Neb. 
Kolisman Instr. Corp., 575 UnderhDI Blvd., Syosset, N. Y. 
Kurz·Kasch, Inc., 1421 S. Broadway, Dayton, Ohio 
MasterEngraving. 11 Wallace St, E. Paterson, N. J. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Metalphoto Corp., 18531 S.Miles Rd., Cleveland, Ohio 
Metrological Data Corp., 70 Plauderville Ave., Garfield, N. J. 
Miller Dial & Name Plate Co., 4400 N. Tempie City Blvd., EI Monte, CalK. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. I. 
N/P Co., Inc., Box 127, Temple City, Calif. 
Ny.(llass, Inc., 7314 E. Madison St., Paramount, Calif. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., RooSlivelt, N. Y. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Panelgraphic Corp., Box 254, Caldwell, N. J. 
Photo Chemical Prods. of calif., 1715 Berkeley, Santa Monica, Calif. 
Prlntloid, Inc., 10·10 44111 Ave., Long Island City, N. Y. 
Rogan Brothers Inc., 8031 H. Monticello Ave., Skokie, III. 
Romar PlastiCS, Inc., 13l! East Main St., St Charles, IA. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
Silicocks·Miller Co., 350 W. Parker Ave., Maplewood, N. I. 
Stop Cbmponents.lnc., 100 Commercial St., Freeport, N. Y. 
Sun Dial & Panel Corp., /l()x 326, Caldwell, N. J. 
Taffet Electronics, Inc" 27'()1 Brooklyn.Queens fxpwy., W., Woodside, N. Y. 
Tech·Etch, Inc., 10 Induslrial Park Rd., Hingham, Mass. 
Vema line Prods. Co., 1nc.,455 W. Main st., Wyckoff, N. J. 
Weston Instrs. Div., Weston Inslr. Inc.,614 frelinghuysen Ave., 

Newark, N. J. 

DIALS. TELEPHONE·TYPE 
Electro-meck Components mc., 1039 E. Valley Blvd., San Gabriel, Calif. 
Nanasl, Dlv. £IlCt111spaca COlli. 6308 lackson St, W. Haw York, H. I. 
Nippan £lee. New Yorllinc., 200 Park Ave., New York, N. Y. 
Scltrack Electrleal Sales COlli. 1140 Broadway, Maw York, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Iwatsu Bec. Co., Ltd .. 741. 1-cl1ome, Kagayama, Suginam>ku, Tokyo. Japan 

DIALS, TURNS.coUNnNG 
Amph.nol CDntrols DiY., 120 S. Main St,laneSYille, Wisc. p 2445,2447 
Beckman Instr. Inc., Hellpol Div., 2500 Harbor Blvd., filierton, Calif. 

Boarns, Inc., Trtmpot Div. 1200 Columbia· A"., RiVerside, Calif. 
P 2449 

Duncan Elactronics Inc., 2865 fairview Rd., Costa Mesa, Calif.. . p 2468 
fairchild Controls, 225 Park Ave., HlcksYlUe, N. Y. . •••••• " p 2471 
Fairchild Controls, 5825 Kearny Villa Rd., San Diego; Calif. . • . P 2471 
Harral Inc. 16 Fitcb St, East Norwalk, Conn. ' 
IRe Dlv. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal .:..... P 1172 
lahnson, £. f., Co., 1923 100h Ave., S.W., Waseca. Milin. 
MOlen, lames, Mfg. Co. Inc., 150 bchange St, Malden, Mass. 

P 1174,1175 
Speclrol Elctrns. Corp., 111170 E. Gale Ave. City of lodustry, CaUf. 

Waters Mfg. Inc., 533 BostaD Post Rd., Wayllnd, Mass. •.•..• 
Canrad Precision Inds., Inc., 630 fifth Ave., New York, N. Y. 
Electro Techniques, 215 Via Del Norte, OceanSide, Calif. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Felsenthal Instruments Co., 7450 W. Wilson Ave., Chicago, III. 

p 2497 
p 2503 

ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Cal~. 
Master Engraving, 11 Wallace St, E. Paterson, II. I. 
Mechanical Engraving Co., Inc., 10 Van CorHandt Ave. E., Bron~ N. Y. 
Robertson Instrument Co., 1760 W. First St, Azusa, Calif. 
Stop Cbmponents.lnc., 100 Commercial St, Freeport, N. Y. 
U. S. Radium Corp., 170 E. Hanover Ave., Morr~town, N. J .• 
Vemaline Prods. Co., Inc., 455 W. Main St., Wyckoff, N. J. 

DIAPHRAGMS 
Wlldom £IectrOD~ Inc., 4633 Wast 53rd St, Cblcage, m. 
Allied Research & Engineering Co., 10300 Glasgow PI., Los Angeles, Calif. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bellofram Corp., 103 Blanchard Rd., BUriington, Mass. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syomt, N. Y. 
National Gasket & Wasber Corp., 124 East 25 St., New York, II. Y. 
Sparta Mfg. Co., Dover, Ohio 
Sparton Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M. 
Transducer Specialties, Inc .• Easton & Wyandotte Rds., Willow Grove, Pa. 
V~ Mfg. Co., 335 E. Price SI., Philadelphia, Pa. 

DIELECTRIC CONSTANT INDICATORS-SEE 
INDICATORS, DIELECTRIC CONSTANT 

DIELECTRIC COOLANTS-SEE COOLANTS. 
CIRCUIT AND COMPONENT 

DIELECTRIC HEATING EQUIPMENT 
Cobar £Iclms.,lnc., 7 Gleason Ave., Stamford, Conn. 
Barth Electroni~ Inc., 7777 Wall St, Cleveland, Ohio 
Cycle-Oyne, Inc., Sub. Axel Elctrns.lnc.,1iJ4.20 lamaica Ave.,lamaica, N. Y. 
Electrofilm Inc., 7116 Laurel Canyon Blvd., N. Hollywood, Cam. 
FECO, A Bangor Punta Co., 5855 Grant Ave., Cleveland, Ohio 
laRose, W. T. & AssOCI., Box F, Lansingburgh Sta., Troy, N. Y. 
Mann·Russell Elctrns., Inc., 1401 Thorne Rd., Tacoma, Wash. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Norbalrol Electronics Corp., Norbatrol Ave. at Carson St, MurrysVille, Pa. 
Radio Frequency Co., Inc., 50 Park St., Medfield, Mass. 
Raybond Elelms. Inc., 930 Washington St, Norwood, Mass. 
Reeve Elctms., Inc., 60HEM·W. Lake St, Chicago, III. 
Taylor-Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Thermatron Div., Willcox & Gibbs, 1040 Ave. of the Amer~as, N. Y., N. Y. 
Varian Industrial Microwave Operation, 301 Industrial Way, San Carlos, Calif. 

DIELECTRICS-SEE FILMS: INSULATION 
MATERIALS 

DIES & TAPS 
EriksDn Specialized Tool Co., Box 424, Plca-Rlvera, Cain. P 2831 
Kllwsul Elctms. COlli., 3·1175, Sbinmaruko-lllgashi, Kawasaki-City, 

Kanagawa·Pref.,lapan 
Pllilco/Ford Carp., C l Tioga SIS., Philadelpbla, Pa. 
Armstrong Bros. Jool Co., 5200 W. Armstrong Ave., Chicago, III. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd, Fullerton, Cal. 
Bendix Corp., Cutting Tool Div., 180 Laurel St, Greenfield, Mass. 
DoAIl Co., 254 N. Laurel Ave., Des Plaines, III. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calff. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden. N. J. 
Moody Machine Prods. Co., Inc., Box 2248. Providence, R. I. 
Morris, J. I. Co., 372 Elm St., Southbridge, Mass. 

, Snap.()n Tools Corp .• 8120 28th Ave., Kenosha, Wisc. 
Techni·Tool, Inc.; 1216 Arch st., Philadelphia, Pa. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 

DifFERENTIAL ANALYZERS-SEE ANALYZERS, 
DIFFERENTIAL 

DIFFERENTIALS, MECHANICAL-
SEE GEARS & GEAR MECHANISMS 

DIGITAL ANALYZERS-SEE ANALYZERS, 
DIFFERENTIAL 

DIGITAL· COMPARATORS-SEE 
COMPARATORS, DIGITAL 

DIGITAL. TAPE RECORDERS-SEE DATA 
RECORDERS, COMPUTER 

DIGITAL VOLTMnERS-SEE METERS, VOLT, 
DIGITAL 

DIGITIZERS, PENCIL FOLLOWER 
(lNCL, COORDINATE & GRAPHIC) 

Data TachnoloD lac., 65 GmVl St., Watertown, Mass. ••.•.•. P 1024 
Egan Laboratory, 107-56 l13th St., Richmond HHI, N. Y. 

DIMMERS-SEE CONTROLS, PHOTOELECTRIC 

/ 
/ 



DIODE ARRAYS 
E1IIctnalc CIIII\IDllnts Div. Uaited Aircrtlt, Tmllt, PI. p 2630, 2633 
Hu",1S Aircraft Co., 500 Superior AVI., Newpart atach, Calif. 
IniOUI, Cartelll TechnoloD Inc. 45-12 100t' St, Cornua, N. Y. 
Intsrulllllll RecU1Ier, 233 Kansas St, EI SlI1Indl, CaIH. . • . . p 2530 
SlllapI Ellctric Co., 481 M .. shall St, N. Adams, MISs. 
Sylvalla Eltctrlc Prods., Inc. Semiconduct.r DIY., IDO Sylvan Rd., 

Woburn, Mast. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. p 2592 
Teus InstrUllints Incorporated, CDIIIJOnents SrDlII, Box 5012, DaUa~ Tlx. 

p 2602 
ToYD Elctrns. Ind. CDfJ. 21, Sain M~elalll-c'o, Ukyo.ka, Kyoto, lapal 
TransRron Elclm. Corp., 168-182 Albin St, Wakalleld, Mass. 
United AIrcraft Corp. Electrenics CoIIIJIDl8lts DIY. Trevose, Pa. 

p 2630,2633 
Unhed DtlSciti TechnollllJ, 1732 21st St., Santa Monica, Calif. P ln5 
Burns '& Towne, Inc., 18-36 Granite st., Haverhill, Mass. 
Continental Device, 12515 Chadron AVI., Hawthorne, CaIH. 
Della Semiconduelnrs, 225 Paularino Ave .. Cosla Mesa, Calff. 
Fairchild Semk:onductor, 313 fairchild Dr., Mountain View, CaIH. 
Ferranti Ltd., Hollinwood, Lanes., Eng. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Research Labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
lsofilm International, 20131 Bahama St, Chatsworth, CaIH. 
Kyodo Elelm. Labs., Inc .. 5153 Kamils1lruma, SapmiharHhi, 

Kanagawa·ken, Japan 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Microwave Assoes., Inc., Northwest Ind. Park, Burlington, Mass. 
Monsanto-E1ctrn. Special Prods., 10131 Bubb Rd., Cupertino, CaIH. 
Parametric Inds. Inc., 742 Main St, Winchester, Mass. 
Radiation, Inc., Microelectronk:s Dlv., Box 37, Melbourne, Fla. 
Seed Electronics Corp., 9 Cypress Dr., Burlington, Mass. 
Telefunken Sales Corp., South St, Garden City, N. Y. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

DIODE TESTERS-SEE TESTERS. DIODE 

DIODES. AVALANCHE 
All Inc., P.O. alx 552, Lallllllle, Pa. .. . .. ... ........ .. • P 1326 
A.anteIc tnc. 2981 Capper Rd., Santa Clart, CalH. 
Centralab Elctrn., Div. 5757 H. Grttn Bay Ave., MiIwa.ke .. Wile. 
General Electrie Co., Belm. Comp. Sales Uper., 1 River Rd., Schenectady, N. Y. 

P 2513 
Phllco/Ford Corp., C & nap Sta. Phhadelphia, PI. 
RCA EIctrn. CDllPOIlllllS, 415 SIUIh 5th St, Hllrlson, N. 1 
Sellikran tntsrnatlolallnc., 801 323, Scarsdale, N. Y. ., ..... ' P 2587 
Semaeh Corp., 652 Mftchell Rd .. Newllury Park, Cal". ....... P 2590 
SyI.anla Bectrlc Prods., Inc., SlIIlconductor DIY., 100 SylYtn Rd. 

WlblD'n, MaSL .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. P 2592 
Syntron Div. 264 Lulngton, HOllar City, PI. .......... P 2596-2600 
Tramon Bclm. Corp., 168-182 Albion St, Wakefield, Mass.. . . P 2621 
Unitrode Corporatlan, 582 PI_nt St, Waterltwn, Mass. ..... P 2634 
Vare, Inc., Semiconductor DiY., 1000 N. ShAoh IN., Garland, Tex. P 2629 
Waper Electric Corp., Tung-Sot Diy., 630 W. Mt Pleasant Ave., Livingston, H. I. 

P 2626 
Computar Diode Corp., Pollitt Dr., Fair Lawn, N. J. 
Continental Device, 12515 Chadron Ave., Hawthorne, Calif. 
Devices For In!ustry, 175 McClellan Hwy., Boston, Mass. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Ferranti Lid., IIOIlinwood, Lancs., Eng. 
Hughes Aircraft Co., Electron Dynamics Div., 3100 W. Lomita Blvd., 

Torrarn:e, CaIH. 
KMC Semiconductor Corp., RD 2, Long Valley, N. Y. 
Micro State Electronic~ 152 floral Ave., Murray Hill, N. I. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Cain. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc." 100 finn Ct., Farmingdale, N. Y. 
Parametric Inds. Inc., 742 Main St., Winchester, Mass. 
Power Components Inc., Box <121, Scottdale, Pa. 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., St. Louis, Mo. 
Semiccnduclor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Somerset Radiation Lab., Inc., 2060 North 14th st., Arlington, Va. 
State Labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW Beclronics, 1100 Glendon Ave., Los Angeles, Calif. 
TRW Semiconductors Ine., 14520 Aviation Blvd., Lawndale, CaIH., 
Thor E1ectrcnics Corp., 741 Livingston st., Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Allo, Calif. 

DIODES. BACKWARD . 
Celllrlliab Bctrn., DIY., 5757 N. G .... n aay Ave., MilWlllue, Wise. 
General Bectrlc Co. Elclrn. CIIII,. Sales Oper. 1 River Rd., Scllentctady, N. Y. 
PhRc./FII1I Corp., C & nap sts., Phl~del,hit, PI. 
RCA Belm. Companants, 415 South 5th St., HarriSlR, N. I. 
SylYtnta Electric Pnds.,lnc., Stmicondlctor DIY., 100 Sylvan Rd., 

WOOlrl, Mass. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. P 2592 
Transitron E1etrn. Corp. 168-182 Allin St, Wakallold, Mass. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Cain. 
Dickson E1ectronies Corp., P.O. Box 1390, Scottsdale, Ariz. 
KMC Semiconductor Corp., RD 2, Long Valley, N. Y. 
Micro Slate Electronics, 152 floral Ave., Murray Hill, N. I. 
Microwave Assoes., Inc., Northwest Ind. Park, Burlington, Mass. 
Motorola Semiccnductor Prod .. Inc., Box 20912, Phoenix, Ariz. 
Parametric Inds. Ine., 742 Main St, Winchester, Mass. 
Semicon Inc., Sweetwater Ave., Bedford, Mass. 
Semiccnductor Devices, Inc., 1353 ~ Edinger St, Sanla Ana, Calif. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Thor Electrcnies Corp.: 741 Livingston St, Elizabeth, N. J. 

DIODES. DUAL 
E1ectro,ic COMponents DiY., United AIrcraft, Tmm, Pa. p263O,2633 
GentralElectric Co., E1ctm.Comp. Saltstlper., t RIYtr III. Sclientctady, N. Y. 
Hughes Aln:raft Co., 500 Superior Ave., Newpart Bucll, Cal". 
SylYtlla Electric Prods.,lnc., Semlcanductor 01 •• lt111 SJlYtn Rd. 
, WORm, MaSs. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. . p 2592 
Traasitron Elctrn. Corp., 168-182 Albion St., WakalleM, Mass. 
UllIed AIn:raIt Corp., Electronics ColllJlo.ents Div. Trame, Pa. 

p 2630,2633 
Continental Device, 12515 Chadron Ave .. Hawthorne, CaIH. 

Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Ferranti LId., Hotlinwood, Lancs., Eng. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
lIT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ar~. 
Parametric Inds. In~, 742 Main St., Winchester, Mass. 
Power Components Inc., Box 421, Scottdale, Pa. 
Semiconductor Device~ Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Semitronics Corp., 265 Canal st, New York, N. Y. 
TRW Semiconductors Inc., 14520 Aviation Blvd., Lawndale, Calif. 
Telefunken Sales Corp., South st., Garden City, N. Y. 
Ther Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

DIODES. ELECTROLUMINESCENT (RADIATING) 
Alllne., P.O. Box 552, Lansdale, Pa. .. .. .. .. .. .... .. .. . p 1326 

, Phllco/Ford Corp., C & Tlap sts., Pklladelp~ia, Pa. ' 
Westin ..... se Elec. Corp., Electronic Tubl Diy., Box 284, Elmira, N. Y. 
Amperex E1ctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville-, R. I. 
Electro·Nuelear Labs., Inc., 115 Independence Dr., Menlo Park, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, CaIH. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Santa Barbara Research ctr., 75 Coromar Dr., Goleta, Calif. 
Siemens Amerk:a Inc., 350 Filth Ave., New York, N. Y. 
Thor E1ectrcnics Corp., 741 Livingston St., Elizabeth, N. J. 

DIODES. GALLIUM ARSENIDE 
(LASER AND OPTICAL) 

N\fI,on Elle. New York Inc., 200 Park Ave., New York, N. Y. 
Sylvania Electric PI.ds., Inc., Semiconductor Div., 100 Sylvan Rd., 

Woburn, MaSI. .. ........................... , .. .. p 2592 
Aertech Inds., 815 stewart Or., Sunnyvale, CaIH. 
Alpha Industrle~ Inc .. 381 Elliot St., Newton Upper Falls, Mass. 
HewleH·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Microwave Assoes., 'Inc., Northwest Ind. Park, Burlington, Mass. 
Mullard, Inc., 100 finn Ct, Farmingdale, N. Y. 
Seed Electronics Corp., 9 Cypress Dr., Burlington, Mass. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Siemens America Inc" 350 Filth'Ave., New York, N. Y. 
Thor Electrcnics Corp., 741 Livingston St., Elizabeth, N. J. 

DIODES. GERMANIUM , 
,Alllne., p.o. BOI552,Lansdale, Pa. ................... p 1326 
General Electric Co., Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2510,2511.2513 
H.pes Aircraft Ct., 500 Siperior Ave., Newport Beach, Calif. .. p 2536 
Intsmational Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Otunlta Manulat;illriRl Co., 3835 Howanl, St, Slokie, III. -
P.ilco/Ford Corp., C & TIoga Sta., Philadelphi., Pa. 
RCA Elelm. Components, 415 South 5th st, Harrison, N. I. 
Sylvania Electric Prods., lac., Semiconductor 01 •• , 100 Sylvan Rd., 

W.burn, MasL .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. . p 2592 
Transitron E1ctrn. Corp., 168-182 Albion St, Wakefield, Mass. 
AMC Semiconductor Corp., lOG East 18t1t St., New York, N. Y. 
Aertech'lneis., 815 Stawart Dr., Sunnyvale, Calif. 
Amperex Elclm. Corp., Semiccnductor & Mk:rocircuits Div., 

Providence Pike, Slatersville, R. I. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. I. 
Burns & Towne, Inc., 18-36 Granite St., Haverhill, Mass. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cordover, C. & Co., '104 Liberty Ave., Mineola, N. Y. 
Corvair Diode, 150 5th Ave., New York, N. Y. 
Delta Semiconductors, 225 Paularino Ave., Costa Mesa, Calif. 
Devices F"Ilnlustry, 175 McClellan Hwy., Boston, Mass. 
Dutrex Ind~nc., 150 Fifth Ave., New York, N. Y. 
Erie Technological Products Inc., 644 W. 12th St, Erie, Pa. 
Frathom, Inc., 500 Hillside Ave., Atlantic Highlands, N. J. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
lIT Semiconductors, 3301 Electronic Way, W. Palm BeaCh, Aa. 
Intemational Diode Corp., 90 Forest St., Jersey City, N. J.' 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
KMC Semiconductor Corp., RD 2, Long Valley, N. Y. 
!lemlron Electron Products, Inc., 14 Prince PI., Newburyport, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc., 100 finn Ct, Farmingdale, N. Y. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville,1'a. 
Parametric Inds. Inc., 742 Main St., Winchester, Mass. 
Sampson Electronic Products Div., 2244 S. Western Ave., Chicago, III. 
Semiconductor Device~ Inc., 1353 [ Edinger St., Santa Ana, Calif. 
Semitronles Corp., 265 Canal St., New York, N. Y. 
State Labs, Inc., 215 Park Ave., 8., New York, N. Y. 
Taiyo Elclm. Corp., 5·1 Togoshi &Chome, Shinagawa·ku, Tokyo, lap. 
Telefunken Sales Corp., South st., Garden City, N. Y. 
,Thor E1ectrpnies Corp., 741 Livingston St., Elizabeth, N. J. 

DIODES. GUNN 
Nippon Bee. New York Inc., 200 PIrk Ave., New Yerk, N. Y. 
RCA E1c1m. Compene~ 415 Solth 5th St, Harrlsan, N. J. 
Sylvania Electric Prods,lnc., Semiconductor 01 •. ,100 Sylvan Rd., 

Woburn, Mass. ................................. ': p 2592 
lIT Electron TOO8, Box 100, Easton, Pa. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 

DIODES. HIGH VOLTAGE 
Genem Electric Co. Elctrn. Camp. Sales 0plI., 1 River Rd., Schenectady, N. Y. 

p 2512 
HlIgbls Akcraft Co., 500 Superi.r AVI., NlWjlort Beach, Cain. 
Internatilllli .ectifler, 233 Kansas St, B SalUldo, Cllif. .. . . p 2524 
RCA Elctm. CtIllfOneat" 415 Sol" 5th St, Harr~n, N. J. 
Samikroll lliarnati.llllllc., Box 323, Scarsdale, N. Y. •••.••. p 2587 
Semtecll Carp., 652 Mltcbell Rd., Newbury Park, Calif. ....... p 2590 

DIODES. MATCHED PAIRS 

SylvaDfa EltClric ProdL, Inc., Samlconductor 01 •• , 1l1li Sylvan Ri, 
Wlburn, Mass. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. p 2592 

SyntrDn 01 •. , 264 lexington, Homer City, Pa. .......... P 2596-2600 
Transitron Efctrn. Corp., 168-182 Albion st., Wakefield, MaSs.. • . P 2621 
Unitrode Corporation, 582 Pleasant St, Watertown, Mass. p 2634-2637 
Varo, Inc., Semiclndactor Di •. , 1000 N. S~lIoh Rd. Garland, Tlx. P 2629 
Vlctoreen Instr. DIt., 10101 Woodland Ave., Clmland, Obit 
Westinghouse Electric Corp., Semiconductor DIt., YOUIIIWOId, PI. 

p 2639-2641,2650,2651 
Amperex E1ctrn. Corp., Semiconductor & Microcircuits DiY., 

Providence Pike, Slatersville, R. I. 
AOantic Semiconductor, 905 Mattison Ave., Asbury Park, N. I. 
Cal.ert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Computer Diode Corp., Pollitt Dr., Fair Lawn, N. J. 
Continantel Device, 12515 Chadron Ave., Hawthorne, Calif. 
Delta Semiconductors, 225 Paularino Ave., Costa Mesa, Calif. 
Devices For In6ustry, 175 McClellan Hwy., Boston, Mass. 
Eimac, 301 Industrial Way, San Carlos, CaIH. 
Erie Technological Products Inc., 644 W. 12th St., Erie, Pa. 
Isolilm International, 20131 Bahama st., Chatsworth, Calif. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ar~. 
Parametric IRlis. Inc., 742 Main st., Winchester, Mass. 
Sarkes Tarzian, Inc., 415 N. College Ave:, Bloomington, Ind. 
Semicon Inc., Sweetwater Ave., Bedford, MaSs. 
Semk:onductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
State Labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
TRW Semiccnductors Inc., 14520 Aviation Blvd." Lawndale, CaIH. 

DIODES. HOT CARRIER 
Genlral Electric Co., Elclm. Clmp. SailS Opar., 1 RIYtr III., Schenectady, N. Y. 
Hupes Aircraft Co., 500 Superior Ave., Newport Beach, CalH. 
RCA Elctm. Components, 415 South 5th St., Harrison, N. J. 
Alpha Industries, Inc., 3&1 Elliot St., Newton Upper Falls, Mass. 
Fairchild Semiccnductor, 313 fairchild Dr., Mountain View, CaIH. 
Generallnstr. Ccrp., Semi. Prods, Grp., Box GOO, Hicksville, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, CaIH. 
Inteniational Diode Corp., 90 Forest st. Jersey CRy, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Parametric Inds. Inc., 742 Main St, Winchester, Mass. 
Semiconductor Devices, Inc., 1353 E. Edinger St, Santa Ana, Calif. 

DIODES. LlGHT·EMITTING (LED'S) 
General Electric Co., Ek:tm. Cemp. Sales Oper., 1 River Rd., ScUntctadJ, II. Y. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. I. 
Amperex E1ctrn. Corp., Semk:cnductor & Microcircuhs DIY., 

Providence Pike, Slatersville, R. I. 
Bowmar Canada Ltd., Rideau River Rd., Ottawa, Ontario, Can. 
Micro state Electronics, 152 floral Ave., Murray Hill, N. J. 
Monsanto·Elctrn. Special Preds., 10131 Bubb Rd., Cupertino, Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 

DIODES. LIMITING 
All Inc., P.O. Box 552, Lansdale, Pa. .. .. .. .. .. .. .. .. .. • P 1326 
Hughes Aircraft Co., 500 Superior Ave., NlWjlort aeach, Calif. 
International Elelms. Corp., I.E.C. Comp., 316 S. Sarvicl Rd., Melville, N. Y. 
IlIIIrnational Reetitlar, 233 ilansas St, EI $apndo, Calif. 
Nippon Elee. New York Inc. 200 Park Ave., an York, a. Y. P 2580 

. Philco/Ford Corp., C & Tioga SIS., PhHadelphla, Pa. 
RCA Elctn. ClmplRlnts, 415 South 5th St, HlrrlSln, N. J. 
Schauer Mig. Cerp., 4516 AI,ine Ave., Cincinnati, Ohio ....... P 2585 
Transhron Elctrn. Corp., 168-182 Albion St, Wakefield, Mass. 
Unltrode Corporation, 582 Pleasant St, Watertawn, Mass. ..... P 2634 
Alpha Industries, Inc., 381 Elliot st., Newton Upper Falls, Mass. 
Continental Device, 12515 Chadron Ave., Hawthorne, Calif. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, CaIH. 
lsofilm International, 20131 Bahama st, Chatswcrth, Calif. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Microwave Assoes., Inc., Northwest Ind. Park, Burlington, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Parametric Inds. Inc., 742 Main St., Winchester, Mass. 
Power Components Inc., Box 421, Scottdale, Pa. 
Semiconductor Devices, Inc., 1353 [ Edinger st., Santa Ana, Calif. 
state labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Western Semiconductors, Inc., 2200 S. Fairview St., Santa Ana, Calif. 

DIODES. MATCHED PAIRS 
AELInc., P.O. Box 552, Lansdalt, PI. ................ P 1326, 1650 
E1wlnlc Components DiY., Uafted Aircraft, Treml, Pa. p 2630,2633 
Genaral Electric Co. EIctrn. Compo Safes Dper., 1 Rim Rd., Scfleneetsdy, N. Y. 

p 2511 
H ..... s Aircraft CD., 500 Superior Ave., Newport Beacll, Cllif. .. p 2536 
lalllnetional hctltler, 233 Kansas St, EI Sapildo, Calif. 
RCA Elctrn. Components, 415 South 5tII St, Harrison, N. I. 
Sylvania Electric Pltds., Inc., Semk:Dnd1lctor Di •• , 100 SylYtn Rd. 

Woburn, MaSs. .......... , ................. , . .. .. p 2592 
Transitron E1ctrn. Corp., 168·182 Albion St., Wakalleld, Mass. 
United AIrcraft Corp., Etectronics Componalts DiY., Treme, Pa. 

p 2630,2633 
Unllnde Corporation, 582 Pleasant St, Watertawn, Mass. ..... P 2634 
Westinpouse E1ec. CorP. Camp. & Materlll~ 3 Gateway Ctr. Phtsbarp, PI. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Amperex Elclm. Corp., Semiconductor & Microcircuits Div., 

Providence' Pike, Slatersville, R. I. ' 
Bums & Towne, Ine., 18-36 GranRe St., Haverhill, Mass. 
Computer Diode Corp., Pollitt Dr., Fair Lawn, N. J. 
Continental Device, 12515 Chadron Ave., Hawthorne, Calif. 
Crystalonies Div., Teledyne, Inc., 147 Sherman St, Cambridge, Mass;' 
Delta Semiccnductors, 225 Paularlno Ave., Costa Mesa, Cam. 
Eastron Corp., 25 Locust st., Haverhill, Mass. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
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- DIODES, MATCHm' PAIRS (Cont'd) 

ErltTecbnologiqll'nldQcls Inc. 644 w. 12th St, Erie PI. , 
faiU:hRd Semkjniductur; 313 FilrcliRd Dr., Mountain YI8W, Calif. ' 
Hew\ett;P~rd Co., 1501 Page Mill Rd. Palo Alto, Calif. 
l1;rSemiCOJiduclllr$, 3301 Electronic Way, W. Palm 8eacli, FIa. 
In~1 Diode Corp. 90 Forest St, Jersey City, N. 1 
Isofilmlnlematilll1ll, 20131 Bahama St, Chatsworth, Cain. 

'Kemtron Electron Proc!ucjs, lite. 14 Prince PI., Newburyport, ,Mass. 
Mnemiconductor po,p., 11250Piaya Ct.,Culver City, Calij. 
Microwave ~, Inc. Northwtst Ind. Park, Burtington, MIss. 
Motorola Semicon4uctor Prod., Inc., !lox 20912, PhoeI1Ix, Ariz. 
Muilard, Inc., 100 FiM Ct., Farmingdale, No Y. 
Parametric Inds. Inc., 742 Main St, Winchesblr, Mass. 
Power Components 'inc., Box 421, Scottdale, Pa. 
Semicon Inc., Sweetwater Ave., Bedford, Mass. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana"Calif. 
Siemens AmerICa Inc., 350 fifth Ave., New YoB, N. ~. 
~ater Electric, Inc. ~ Sea Cliff Ave., Glen Cove, N. Y.) 
Standalll Rectifier DiY., 2200 S. Fairliew, Santa Ana, Calif. 
Summtt Enn. Corp., Box 115, Bozeman, Mont 
TRW ElectroniCS, 1100 Glendon Ave., Los Anples, Calif. 
TRW Semiconductors Inc. 14520 Aviation Blvd., Lawndale, Cain. 
Telefunken Sates Corp. South St, Barden City, N. Y. 
Thor Electronics Corp. 741 Livingston St, Elizabeth, No J. 
Yaro General, Gartand Bank Bldg., Garland, Tex. 
Wwrn Semiconductors, Inc., 2200 S. Fairview St., Santa Ana, Calif. 

DIODES. MATCHED QUADS 
AEL Inc, p.o. 80s 552, LmdIIe, Pa. ..............•. p 1326,1650 
Eiactrlnic Ctllpoaenll DiY. lllliled AlnInfI, TmlD, 1'1. P 2630, 2633 ' 

,Genll'ii Elellrlll Ct., _. Camp. Salls Uplr.l RIver Rd. ScIIeRlctadJ, II. Y. 
P 2511 

IIuPR ARIaft CD., 5DD SlII8riar Are., ...,art Beacb, Calif. 
RCA ElIII'II. Cim_nII, 415 50II1II SIb St, 11m. N. I. 
$JInnla Electric Prods., Inc., SlIDlcondnctor DiY. 100 $JIiIn Rd., 

Wlllam, Mass. ••••••••• , • • • • •• • • • . • • . . • • •• •• • • • . P 2592 
Transitron EIIII'II. Carp. 188-182 ,Albiaa St, Walcafieltl, Mass. 
Ualted Aircnft Carp., EIIcIroIfI:s COlIIPanrits DiY., TIIYOSII, PI. 

, . p 2630, 2633 
UaItrtd. CGqIoratioll, 582 PlaasaIII St, WatartowR, Mass. ••••. p 2634 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Amperex Elctm. Corp., Semiconductor & Microcircutts Div., ' 

Providence Pike, Slatersville, R. I. , 
Burns & Towne, Inc., 18-36 ~ranim St, Haverhill, Mass. 
Compumr Qiode Corp., Pollitt Or., Fair Lawn, N. J. 
Crystalonics Di,., Teledyne, Inc., 147 Sherman St., Cambridge, Mass. 
Dalta Semiconductors, 225 PaUlarlno Ave., Costa Mesa, Cal •• 
Eastron Corp., 25 Locust St, Haverhill, MasL 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, &ont!: 
Erie Technological Products Inc., 644 W. 12th St, Erie. Pa, 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Hewlett.J>ackard Co., 1501 Page Mill Rd., Palo Alto, Calit. 
ITT Semioonductors, 3301 E1ectronio Way, W. Palm Beach. Fla. 
International Diode Corp., 90 Forest St, Jersey City, N. J. 
IsOlilm International, 20131 BalJama St, Chatsworth, Calif. 
Kemtron Electron Products, Inc., 14 Prince Pl., Nawburyport, Mass. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, CaIW. 
Microwave Assacs., Inc., Northwest Ind. Park, Burlington, Mass. 
Parametric Inds. lmi., 742 Main St, WiI1chesmr, Mass. 
Power CoIilpDllents Inc., Box 421, Scottdale, Pa. 
Semicon Inc., Sweetwater Ave., Bedford, Mass. , 
Semiconductor Devices, Inc., 1353E. Edinger St, Santa Ana, cain. 
Slamr Electric, Inc., 45 Sea Cliff Ave., Glen Cove, N. Y. 
Standard Rectifier DiY., 2200 S. Fairliew, Santa Ana, Cal •• 
Summit Engrg. Corp., Box 115, BQzeman, Mont 
TRW Electronics, 1100 Glandon Ave., Los Angeles, CaIW. 
TRW SemicDllductors Inc., 14520 Aviation Blvd., Lawndale, Calif. 
Yaro Genaral, Ga~and Bank Bldg., Gartand, Tex. 
Wesmrn Semiconductors, Inc., 2200 S. Fairliew St., Santa Ana, Calif, 

PJ~~:~~=~ .~.~~~~~ ... P 1326,1650 
/lqfles Aircraft CD., 5tI8 Suparfor AYI., Nnptlrt B.acb, CalIf. 
IIIppan EIec. lint yilt ItIC., 200 Part AYe., IIIw YIIII, H. Y. • • • P 2580 
PbUco/Far. Corp, C & TiGp Sts. PIIIIIIIalplla, Pa. 
RCA EIcInL CampOllnls, 415 Sellll 5tII St, Naill .... , H. J. _fa Ellctric Prods.,lnc. Seaicandllctar Div. lDO SyIVln Rd. 

WIlIInt, Mass. , .................................. p 2592 
Aerl8ch Inds., 815 Stewart Dr., Sunnyvale, cain. 
Alpha Industries, 1nc.,J81 Elliot St., Newton Upper Falls, Mas~ 
Beckman Instrs., Inc., E1ctrn.lnstrs. Div., 2200 Wright Ave., Riclimond, Cain. 
Continental Device, 12515 Chadron Ave., Hawthorne, Cal •• 
GeJ!erallnstr>. Corp., SemI. Prods; Gtp., Box 600. Hicksville, N. Y. 
Hewlett.J'ackardCo.,1501 Page MDI, Rd., Palo Alto, Calif. 
KMC Semiconductor CorP.. RD 2, Long Valley, N.Y. 
Kemtron Electron Products, Inc., 14 Prtnce PI., Newburyport, Mass. 
MSI Electronics, Inc., J4.32 57th St, Woodside, N. Y. 
Micro State-Eiectronlcs, .152 Floral Ave., Murray HHI, N. J. 
Microlab/FXR, 10 MicI'o/ab R4, Livingston,N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Bmington, Mass. 
Mallard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Parametric Inds. Inc. 742 Main St, Winchester, Mass. , 
Semiconductor Devices, Inc., 1353 E. Edinger St, Santa Ana, Cain. 
StateLab$, Inc., 215 Park Ave., S., New York, N. Y. 
Tbor Electronics Corp, 741 Livingston St, Elkabelb, No J. 

DIODES MICROWAVE MIXER 
AEL Inc., p.o. 80s 552, Lanllllle, PI. ••••••••••••.••• P 1326, 1650 
AIIpertX EIctm. Corp., 230 Dally Aft., Hicblillt, ItT. 
AvallIIk Inc.; 2981 Cop,. Rd. Sata CJara, CaJH. 
HIIJhes '»mIt Co., 500 SUIIenor Are., Newport Beach, Caln. 
Hippoa Bee. IIew Yerk 111(1., 2DO PaJ:k AYe. IIIw Yort, II. Y. ' , 
PUleo/Ford CGqI .. C" TIop Sts. Pbllad.l,hil, Pa. 
RCA EIctnL C ....... III, 415 SoIIIII 5tIISt,1Iatiisan, I. J.. 
$JInnia Etlllrlll Prods. IDe., ~dllclor DIr., 1118 Sy/VaIj Rd. 

WoImm, MIss.' ................................... ' p 2592 
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AMC Semiconducto( Corp., I~ East 18th St., New YoB, It:Y. 
. AerUch Ind~, 815 Stewart Dr. Sunnyvale, CaIn. 

Alpha Industries, Inc., 381 Elliot St, Newton Upper Falls" Mass. " 
Ileckman Inslrs., Inl:., E1ctm.lnstrs. DiY., 2200 \'iiight Ave., Rk:hmoIid, t 
Calvert Electronics,. Inc., 220 East 23rd St.,New York, N. Y. 

CoMir Diode. 150 SIb Ava., New vOlli. N. Y. . 
Generallnsll". Corp., SemI. Prods. Grp., Box 600, Hicksville, N. Y. 
Hewlett·Packard Co;, 1501 Page Mill Rd., Palo Alto, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
KMC Semiconductor Corp., RD 2, Long Valley, N. Y. 
Kemtron Electm~ Products, Inc., 14 Prlnca Pl., Newburyport, Mass. 
MSI Electronics, Inc., 34.J2 57th St. Woodside .. N. Y. 
Micro State Electronics, '152 Floral Ava., Murray HUI, No J, 
Microwave Alsocs., Inc., Northwest Ind. Park, Burtington, Mass. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Parametric lads. Inc., 742 MaiR St, Wincliester, Mass. 
Sampson Electronic Products Div., 2244 S. We~tern Ave., Chicago, III. 
Sarkes Tarzian, Inc., 415 N. College Ave., Bloomington, Ind. 
Semiconductor Devicas, Inc., 1353 E. Edinger St, Santa ARI, Cain. 
Slate labs, Inc., 215 Park Avel.S., New York, N. Y. 
Telefunken Sales Corp., South ~l., Garden City, N. Y. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
Yarian Assocs., 611 Hansen Way, Palo Alto, Cam. 

DIODES, NOISE '-
Cliltrallb EIctn., DiY. 5157 II. Gmn I/IJ Ave, MllwaukH, Wise. 
Hughes Aircraft CD., 5DD Sujlll/or Ave., Nnptrt 11mb, Calif. 
RCA EIcIrn. COIIIfIIIIIIIIJ, 415 StIIlb stII St, Harrison; II. I. 
SipIItta, Inc., 103 Heck Ave. Replane, H. J. 

DIODES. PHOTOELECTRIC 
AEL Inc., P.O. Bex 552, LwtIa/e, P.. • • • • • • • • • . • . •• • • • • • P 1326 
AIIpelft EIcInL Corp., 230 D.., Are., HlckstiUe, I. Y. 
CeatnIaIJ Etctrn., DiY., 5757 N. Green Bay Ave. Milwaukee, Wisc. 
SlRIral ElectrIc Co. Elctrn; Ctllp. Sales Uper., 1 RIm ".Sclienectai/J, N. Y. 

p 2511 
PlliJcI/Ftni Corp., C & TIoga Sts., Philldllpbia, PI. 
RCA Elctm. COilPORlRIs, 415 Seuth 5tII St, Harrlsee, •• 1 
TIUS Instruments Incorporated, COllptlnenll Graull. Box 5812, Dallas, T.L 

Uailld Datector TecbROIIIIf: 1732 21st ~ Santa MonICa, Calif. 
Abtronics, Inc., Box 712, Livermore, Calif. 
Amperex EJctm. Corp., Semiconductor & Microcin:utts DiY., 

Providence Pike, Slatersville, R. I. 
Calvert Electronics, Inc. 220 East 23111 St, New York, N. Y. 

. EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
fairchild SemicO!lductor, 313 fairchild Dr., Mountain YISW, Cain. 
Gjannini·Yolmx, 12140 E. Rivera Rd., Whittier, Calif. .' 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Moasanto-Elctm. Special Prods., 10131 Bubb Rd., Cupertino, CaIH. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ar~. 
Mu1lard, tnc., 100 finn Ct., Farmingdale, N. Y. ' 
Plessey, Inc., 170 Finn Ct., Fermingdale, N. Y. 
Sansor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Siemens America Inc., 350 Fifth Ave., New YoB, N. Y. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, ilL 
Thor Electronics Corp., 741 Uvingston St, EI~abeth, N. J. 

DIODES. PIN 

p2602 
p 1775 

ARIA, Inc., 15 Herald Ct, ilaJs'*e, H. Y. '................ p 1646 
ll8Ialas Micrtme C •• , lalralll PI., "'IIIIIHCII, I. Y. ....• P 1658 
SJlnnla Electric Prods., Inc, Semicllnductw DiY., lDO SJhan Rd., 
, Weblm, MesL . . . • • . . • • . • • • . • . . • • • • • • • . • • • • • • • • • p 2592 : 
UnItrtdt C.rp., MIcnnrm DiY. 580 ~nt St, Watart.-a, Mass. 

, p 1716 

DIODES. SCHOnKY 
HIgbu Aircraft Ca. 58tI SujllrJar Ave. Hnptrt Bnch, Cam. 
IIIpon Dec. New York Inc., 2DD Park Ava. law YIrk, I. Y. 
PMJco/Ford Corp. C • Tlop Sts. PMllllalpbla, PI. 
$JInnia Electric Prods., hie., SlIDiclllldllCllr Bit. lt11 _ Rd., 

Wabum; MIss.. • .................... '. • • • • . . •• • • .. p 2592, 
Uailld Dttect.r TubRllogy, 1732 21st St. Santa Monica, CaIH. p 1n5 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Hewlett.J'ackard Co., 1501 Page Mill Rd.; Palo Alto, Cain. 
Micro State Electmnies, 152 Fioral Ave., Murray HHI, N. J. 
Microwave Assoc~, Inc., Northwest Ind. Park, Burlington, Mass. 
Parametric Inds. Inc., 742 Main St., Winchesmr, Mass. 
Semiconductor/Devices, Inc., 1353 E. Edinger St, Santa Ana, Calif. 
Telelunken Sales Corp., Soutb St, Gallien City, N. Y. 

DIODES; SELENIUM-SEE RECTIFIERS. 
SELENIUM ' 

DIODES. SILICON 
AEL Inc, P.O. B.x 552; Lansdale, PI. . •• . • • •• • ••••• ••.• • p 1326 
Blrnuebs Corp., Dctm. COIIP. Bir., Box 1226, Plalalitld, N. I. 
Celdnllall, Eletrn., DIY., 5757 H. 'Iml Bay Are., MUmkaa, IrISe. 
D.1eo RldJa DIY., 7DO tFimln St, KakemI, 'ad. • • • . • . • • • • • . • p 2509 
EllCtrGnlc CallP_nII DIt., UnJtad Almal!, Tmosa, Pa. p 2630, 2633 
Glll8lllBactric CD., Elctm. CIID,. Sales O,er. 1 Rlnr Rd. Sclientctady, H, Y. 

p 2511..,2513 
8upes Aircraft Ca. 5tIO _nor Aft., Hewptrt Beaeb, CaDf. .• ,p 2536 
lntImatlonl Elctms. Carp., Ltc. CaJIIp., 318 S. Servlet Rd., MalYI., I. '" 
IlIIImItIoaIIJICtHIII, 233 KallIS St, EI Sellade, Calif. .• • • p 2524 
IIIppoa D.e. Raw Yerk Inc, 2DD Part Ave. New Yilt, H. Y. 
OhIiR. ManullclllrJng Co. 3635 Howard St, SIINle, IL 
Pbilce/Ford CO!JI. C "TlIP SIs.; PbDadel. Pa. 
RCA Elctm. COII,Onaats, 415 Soa'" 5tII St, HlITlso" N. 1 
Scmlr MfJ. Corp., 4511 AlpIne Ava. ClnciRRati, Obfa • • . • • . .. p 2585 
Samilrelllttmallolllllnc.; Bel 323, ~aia, N. Y. •• • . • . . p 2587 
Semllch Corp., 552 MltcheN Rd., Jlawbary Park, Calif. •.•.... p 2590 
SylYlnJa ElectrIc Prods., Inc. Selllictn"DiY.; 1011 SyiYu Rd., 

Weblllll, Mus. ...... " • . . • . . . . • . . • . . . . • . . . . . . • . . p 2592 
Syalr •• DIr., 284 ~xlqtH, No_ C""PI. .•. " ~ 2594; 2596-2600 
Tew lastrillnenll,lncorporatad, COil/IInenll GIGIItI, Bu 5812, Dallas, Til. 

" ,P 2602 
TOfO Elmes. Ind. Corp., 21, SalR Mtsosakf.cbo, _.JuI, Kreta, IIPJII 
TIIIIIftm Octm. Carp. 188-182 Albla!l St, Waketltld, Mass.. •• . p 2621 

Ulfted AInnft Carp., Elactnllfcs CDIII/IDlIRIa DiY. Tm., Pa. 
" p 2630,2633 

Unilrld. C • .,aratIta, 5tI2 PIpsnt St, WaItrIolrI, Mass. .. ,.. p, 26'Jl 
Yare, 11IIl. SlIIiclllllluctar DiY. 1GGO No SbD •• Rd. Gad.ld; Tex. p 2629 
Y/qner Electric Carp.., TU~ Div. 830 W. It ~S1nUft'ilhlnptan, N.l. 

'" ., p 2626 
WBstillhausa EItc. Carp., Comp. I Matar/a/$. 3 GaIaq CIt. Pittsblllb, Pa. 
Weating/ltlD Electric Corp., SemlcoInJuctor DIt., YOlIJIIWDod, Pa. ' , 

, ' ' p 2639-2641 
AMC Semiconductor Corp., 106 East 18th St, New York, N. Y. 
Alpha Components Corp., 4tI87 Glancoe Ava. Venice, Calif. , 
Alpha Industrles,'Inc., 381 Elliot St, Nel\IoII Upper Falls, Mas~ 
American SemiconljUctor Cgrp., 4 N. Hickory Ave., Arlington Heights, III. 
_rex EJctm. Corp., Semiconductor & Microcircuits Div. 

Providence PIke; Slatersv"l .. R. I. 
AlIantlc Se!lliconductor, 905 Mattison Ave., Asbury Park, N. I. 

, Bendix Corp., Semiconductor DiY., South St., Holmdel, N. J. 
Bradley Semiconductor Corp. 275 Welton St, New Haven, Conn. 
Burns & Towne, Inc., 18-38 Granite, St, Haverhill, Mass. ' 
C B C Induslries Inc. 2601 N. Howard St, Philadelphia, PI. 
Calvert Electronics, Inc., 220 East 23rd St, New York, N. Y. 
Computer Diode Corp., Pollitt Dr.; Fak Lawn, N. J. 
Continental Device, 12515 Chadron Ave., Hawthorne, Calif. 
Cordover, C. & Co., 104 Uberty Ave., Mineola, N. Y. 
Delta Semiconductors, 225 Pauiarino Ave., ,Costa Mesa, Calif. 
Devices For Industry, 175 McClellan Hwy., Boston, Mass. 
Dutrex Ind. Inc., 150 r~th Ave., New York, N. Y. 
EG & G, Inc;, 160 Brookline Ave., Boston, Ma!S. 
EastrOn Corp., 25,Locust St, Haverhil~ Mass. 
Edallndustries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Electronic Devices Inc., 21 Grey Oaks A,e., Yonker~ No Y. 
Electronic Transistors Corp., 153-13 Northern Blvd., Flushing, N. Y. 
English Elec. Co., Ltd., Enalish EIIC. House Strand, London, W.C. 2, Eng. /' 

, Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Fairchild Semiconductor, 313 Falrcliild Dr., Mountain View, Calif. 
FraIhom, In~, 500 Hillside Ave., AHantic Highlands, N. J. 
General InStrument of Canada Ltd., 151 Weber St., S. Watedoo, pnt., Can. 
General Jnstr. Corp., Semi. Prods. Grp., Box GOO, Hicksville, N. Y. / 
Hewl&tt.Packard Co., 1501 Page Mill Rd., Palo Alto, .card. 
ITT Semiconductors, 3301 ElectroRic Way, W. Palm Beach, Ae. 
InterRltional Diode Corp., 90 Forest St., Jersey City, N. J. 
IntersM Inc., 10900 N. Tantau, Cupertino, CalH. 
lsofilm International, 20131 Bahama St, Chatsworth, Calif. 
JSH Electronics Co., 8549 Higuera St, Culm City, Cal. 
Kemtron Eiactron Products, Inc., 14 Prince PI., NewbUryport, Mass. 
KyacJo EIctrn. Labs., Inc., 5153 Kamttsuruma, SapmIJiara-shi, 

Kanagawa.ken, Japan 
MSI Electronics, Inc:, 34-32 57th St., Woodside, N. Y. 
Micro State Electronics, 152 Fiora,1 Ave., Murray Hill, N. J. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Microwave Asiocs., Inc., lJorthwest Ind. Park, Burlington, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
MuilanI; Inc., 100 Finn Ct., Farmingdal~~ N. Y. 
Nuclear Diodes, Inc. Box 135, i'rairie flew, III. 
Parametric Inds. Inc., 742 Main St., Winchester, Mass. 
Power Components Inc., Box 421, Scottdale, Pa. 
Raytheon Co., Semiconductor Oper., 350 Ellis St., Mounlain YI8W, Cal •• 
Recticon Corp., 730 E. Elm St, Conshohocken, Pa. 
Rectifier Engrg, & Supply, 8754 Big Bend BIVlI., St Louis, Mo. 
Sampson Electronic Products DiY., 2244 S. Wesblrn Ave., Chicago, HI. 
Sarkes Tarrlan, Inc., 415 N. College Ave., BIROmington; Ind. 
Semicon Inc., Sweetwater Ave.; Bedford, Mass. 
Semiconductor Davicas, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
SemHronics Corp., 265 Canal St, New York, N. Y. 
Siemens AmeriClllnc., 350 Fifth Ave., New York, N. Y. 
Slater Electric, Inc., 45 Sea Cliff Ave., Glen Cove, N. Y. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 
Solid State RadlatiDIIs, Inc., 2261 S. Carmellna, Los Angeles, Calif. 
Standalll Rectifier DiY., 2200 S. Fairview, Santa ARI, Calif. 
State Labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW ElectroniCs, 1100 Glendon Ave., Los Angeles, Calif. 
TRW Semiconductors Inc., 14520 Aviation Blvd., Lawndale, Calif. 
Taiyo EJctrn. Corp., 5-1 Togoshl &-Chome, Shinagawa·ku, Tokyo, Jap. 
Telefunken Sales Corp., South St, Garden City, N. Y. 
Thomson Elee. Co., In~, 50 Rockefeller Plaza, New York, N. Y. 
Yarian Assocs., 6ll Hansen Way, ~Io Alto, Cam. 
YrcIory .Engineering Corp., ~28 Yictory Rd. Springfield, N.- J. 

DIODES. STEP RECOVERY 
SylVlnlllBactrtc Prails., flC., Semiconductor DiY., It11 Sylvan Rd., 

WoIIum, Mass. ••••••• !:;.: .......•....•.... , . . . . . p 2592 
TIIIi lastnulants lllcarporatd, CllllptlRInIs GniI" BII 5812, DaUu, Tex. 

, p 2602 
. Traesltron Octm. CoriI. 188-182 IIblon St, Wakefield, Mass.'. • • p 2621 

Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

DIODES. SURFACE BARRIER 
RCA EJctm. CtIIponents, 415 Seuth 5tb St, HarrIsGI, N. I. 
UIlltH /IItecter TlCblology, 1732 21st St, Santa Ma. Calf, 
Parametric Inds. In~, 742 Main St, Winchasblr, Mass., 
Quartz & SlIIce, 8 Rue ~ ~lou, Paris Be, France " 
Semiconductor Devices, Inc., 1353 t Edinger St., Santa Ana, Calif. 

DIODES. SWITCHING 
AEL lie., P.O. Box 552, LallSAte, Pa. •.•..•••••••• ',' " •. p 1326 
ARIA, hie. 1511ara1d Ct, 8epUn, J/. Y •. :............... p 1646 
Cntralall EIctrn., DIY., 5157 I. Grm .., ~., MIwnkee, Y/JIC. 
Dalcr lads.. Inc., 1711 West 135111 St"SIII/IIIII, Calif. 
Electroeic CDII\IOllnts DiY. Ualtad AImft. T~, Pa. p 2630,2633 
S.naraI ElactrJc Co., EIctm. Camp. SailS Dpar., ll11Vei Rd., Sellen_, I. " 

p 2510 
Hup •• AJrcnft Ce., 5tI8 Sllperilr AYII.·N • .,trt Bnell, ·CalR. 
International E/ctras. Corp., LE.C. COIIIJI.> 318 S. san1c8 Rd." M.IIIII .. I. Y. 
Hlpptl D.e. Haw Yerk IlIC. ZDOPart Ave. New YIlt, N. Y. 
PbIlc!J/Ford c.rp. C' Tlop $!s., PhBallalpllia, Pa. 
RCA EIcIn. CealplRlnts. 415sDIIII 5tb St, tJamstn. I. 1 

, Semtec, Corp., 852 MitcheD Rd., NQlbIllY Park, Calif. ....•.• 'P' 2590 
SyInaJa Electric Prods. Inc., SaIIicandlCler Div. IUD $JIm Rd;, 

WoblrD, Mess. • ••• ' ;' ••.••••.•••. '. • . • . • . . . •• •. . • • • p 2592 , 



SJ1Itron Div •• 284 Lexington, Homer City. Pa. .......... P 2596-2600 
Texas Instrumenb 11\CCI1lI0rated. Components GrouP. BOI 5012. Dallal, TeL 

P 2602 
Toyo Elctms.lnd. COlli •• 21. Saln Mlsosakl-cho. Ukyo-lw. Kyoto.lapan 
Transitron E1ctrn. COlli .• 1611-182 Albion St .• Wakefield. MasL . . . P 2621 
United Aircraft COlli •• Electronics Compoaents DiY. Trmse. PI. 

P 2630,2633 
Unltrode Corporation. 582 Pleasant St. Watertown, MasL P 2634-2637 
AMC Semiconductor Corp .• 106 East 18th St.. New York. N. Y. 
Alpha Industries. Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Amperex Elclrn. Corp., Semiconductor & Microcircuits Oiv., 

Providence Pike. Slatersville, R. I. 
Burns & Towne. Inc., 18-36 Granite St, Haverhill, Mass. 
C B C Industries Inc., 2601 N. Howard St. Philadelphia. Pa. 
Computer Diode COlli., Pollitt Dr .• Fair Lawn, N. J. 
Continental Device, 12515 Chadron Ave., Hawthorne, Calif. 
Corvair Diode, 150 5th Ave .• New York, N. Y. 
Delta Semiconductors. 225 Paularino Ave .• Costa Mesa, Calif. 
Devices For In~ustry, 175 McClellan Hwy., Boston, Mass. 
Electronic Transistors Corp., 153-13 Northern Blvd., Flushing, N. Y. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Fairchild Semiconductor. 313 fairchild Dr., Mountain View, Calif. 
Frathom. Inc., 500 Hillside Ave., Atlantic Highlands. N. J. 
General Instr. Corp., Semi. Prods. Grp .• Box 600, Hicksville, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ITT Semiconductors, 3301 Electronic Way. W. Palm Beach. Fla. 
Intern,tion,l Diode Corp .• 90 Forest St.. Jersey City. N. J. 
Intersillnc., 10900 N. Tantau, Cupertino. Calif. 
Isofilm International. 20131 Bahama St, Chatsworth. Calif. 
JSH Electronics Co .• 8549 Higuera St, Culver City. Cal. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Microsemiconductor Corp., 11250 Playa Ct.. Culver City, Calif. 
Microwave Assocs., Inc .• Northwest Ind. Park. Burlington, Mass. 
Monsanto-Elctrn. Special Prods .• 10131 Bubb Rd., Cupertino, Calif. 
Motorola Semiconductor Prod., Inc .• Box 20912. Phoenix, Ar~. 
Mullard, Inc., 100 finn Ct. Farmingdale. N. Y. 
Parametric IndL Inc.,.742 Main St., Winchester, Mass. 
Power Components Inc .• Box 421. Scottdale, Pa. 
Sampson Electronic Products Div., 2244 S. Western Ave .• Chicago. III. 
Semicon Inc., Sweetwater Ave .• Bedford. Mass. 
Semiconductor Devices, Inc .• 1353 E Edinger St, Santa Ana, Calif. 
Semitronics Corp .• 265 Canal St., New York, N. Y. 
Siemens America Inc .• 350 Fifth Ave .• New York. N. Y. 
Standard Rectifier OIv., 2200 S. Fairview, Santa Ana. Calif. 
State Labs, Inc .• 215 Park Ave .• s.. New York, N. Y. 
TRW Electronics, 1100 Glendon Ave .• los Angeles. Calif. 
Telefunken Sales Corp .• South St, Garden City. N. Y. 
Thor Electronics Corp .• 741 livingston St, Elizabeth. N. J. 
Varian Assocs .• 61l Hansen Way. Palo Alto. Calif. 
Western Semiconductors, Inc .• 2200 S. Fairview St., Santa Ana. Calif. 

DIODES. TUNNEL 
Centralab Elclm., DIr., 5751 N. Green Bay Ave., Milwaukee. Wis~ 
General Electric Co •• Elctrn. Compo Sales Dper .• 1 River Rd .• Schenectady. N. Y. 

P 2510,2511 
Nippon E1ec. New York Inc., ZOO Perk Ave •• New York, H. Y. 
Philco/Ford Carp •• C & Tioga Sts .• Phlhldelphia. Pa. 
RCA E1ctrn. Components, 415 South 5th St. Harrison, N.l. 
Sylvania Electric Prods., Inc., Semiconductor Div., 100 Sylvan Rd., 

Woburn. Mass. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. p 2592 
AMC Semiconductor Corp., 106 East 18th St.. New York, N. Y. 
Aertech Inds .• 815 Stewart Dr .• Sunnyvale, Calif. 
Amperex Bclm. Corp .• Semiconductor & Microcircuits Div., 

Providence Pike, SlaterSVille, R. I. 
Corvair Diode. 150 5th Ave., New York, N. Y. 
Dickson Electronics Corp., P.O. Box 1390. Scottsdale, Ariz. 
General Instr. Corp., Semi. Prods. Grp., Box 600. Hicksville, N. Y. 
Isofilm International. 20131 Bahama St., Chatsworth. Calif. 
KMC Semiconductor Corp., RD2, Long Valley, N. Y. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Microwave Assocs .• Inc., Northwest Ind. Park. Burlington. Mass. 
Parametric Inds. Inc .• 742 Main St., Winchester, Mass. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Semitronics Corp., 265 Canal St., New York. N. Y. 
Siemens America Inc., 350 Fifth Ave .• New York. N. Y. 
State Labs. Inc .• 215 Park Ave .• S .• New York.N. Y. 
Thor Electronics Corp .• 741 Livingston St., Elizabeth. N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

DIODES. VARACTOR 
AEL In~ .. P.O. Box 552, Lansdale. Pa. .. .. .. .... .... .. ... . p 1326 
Hughes Aircraft Co., 500 Superior Ave., Hewport Beach. CaIR. 
Nippon E1ec. Hew York Inc., 200 Park AYe .• Hew York, H. Y. 
PhilcojFord Carp •• C & Tioga SIs., Philade~hla. PI. 
Sylvania Electric Prods., Inc., Semiconductor DiY., 100 Sylvan Rd .• 

Woburn, Mass. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... . p 2592 
Transilron Elctrn. Corp., 168-182 Albion St. Wakefield. Mass. 
Alpha Industries. Inc .• 381 Elliot St.. Newton Upper Falls, Mass. 
Amperex Bctrn. Corp .• Semiconductor & Microcircuits Div •• 

Providence Pike. Slatersville. R. I. 
Beckman Instrs., In~. Elctrn. Instrs. Div., 2200 Wright Ave .• Richmond, Calif. 
Calvert Electronics, Inc., 220 East 23rd St.. New York. N. Y. 
Computer Diode Corp., Pollitt Dr., Fair Lawn. N. J. 
Corvair Diode. 150 5th Ave., New York, N. Y. 
Crystalonics Div., Teledyne. Inc., 147 Sherman St., Cambridge. Mass. 
Eastron Corp., 25 locust St, Haverhill, Mass. 
Erie Technological Products Inc., 644 W, 12th St.. Erie. Pa. 
Generallnslr •. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y, 
Hughes Aircraft Co., Research Labs., 3011 Malibu Canyon Rd .• Malibu. Cal. 
ITT Electron Tube. Box 100. Easton, Pa. 
MSI Electronics. Inc .• 3432 57th St.. Woodside, N. Y. 
Micro State Electronics. 152 floral Ave .• Murray Hill, N. J. 
Microwave Assocs .• Inc .• Northwest Ind. Park. Burlington, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, AriL 
Mullard, Inc., 100 finn Ct, Farmingdale. N. Y. -
Parametric Inds. Inc .• 742 Main St, Winchester, Mass. 
Power Components Inc., Box 421, Scottdale, Pa. 
Sampson Electronic Products Div .• 2244 S. Western Ave., Chicago, III. 
Semiconductor Devices. Inc., 1353 E. Edinger st .. Santa Ana, Calif. 

Siemens America Inc .• 350 Fifth Ave .• New York, N. Y. 
State labs. Inc., 215 Park Ave .• S .• New York. N. Y. 
TRW Electronics, 1100 Glendon Ave .• Los Angeles. Calif. 
TRW Semiconductors Inc .• 1452D Aviation Blvd .• Lawndale, Calif. 
Telefunken Sales Corp., South St. Garden City, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth. N. J. 
Varian Assocs .• 6ll Hansen Way, Palo Alto, Calif. 

DIODES. VIDEO DETECTOR-SEE DIODES. 
MICROWAVE DETECTOR 

DIODES. ZENER 
Beckman Instr., Inc .• Cedar Grove Dper •• 89 Commerce Rd., Cedar Grove, N. J. 
Centra lab E1ctrn. Dlv. 5751 N. Green Bay Ave., Milwaukee, Wisc. 
Delco Radio Dlv .• lD8 E.Firmin St, Kokomo, lod. 
Electronic Components DIv., UnRed Aircraft, Trevose. Pa. P 2630,2633 
General Electric Co., E1ctm. Comp. Sales Oper., 1 River Rd., Schenectady. N. Y. 

P 2513 
Hughs Aircraft Co .• 500 Superior A .... Newport Beach. CalH. .. P 2536 
International Rectlfler. 233 Kansas St, EI Segundo. CaIH. P 2524-2526 
Julie Resaarch Lab Inc., 211 W. 61st St, New York, N. Y. .00. P 1415 
Nippon E1ec. Hew York Inc., 200 Park Ave •• Hew York, N. Y. ... P 2580 
Schauer Mfg. Corp •• 4516 Alpine Ave .• Cincinnati, Obie . . . . . . .. P 2585 
Tem Instrumenb Incorporaled. Components Group, Box 5012, Dallas. Tex. 

P 2602 
TransHran Elclln. Corp .• 168-182 Albion St. Wakefleld. Mas~ . . • P 2620 
Trio Laborateries Inc •• 80 DuPont St. Plainview, H. Y. 
United Aircraft COlli. Electronics Components DiY .• Trevosa. Pa. 

P 2630,2633 
North Electric Co. Electronetics DiY. 553 S. Market St, Cilion. Ohio 
Unilrode COllIoratlon. 582 Pleasant St. Watertown, Mass. P 2634,2635 
VIctorean Instr. Dlv •• 10101 Woodland Ave •• Clevehlnd, Ohio 
AMC Semiconductor Corp., 106 East 18th St.. New York. N. Y. 
American Semiconductor Corp .• 4 N. Hickory Ave., Arlington Heights. III. 
Amperex Elctrn. Corp .• Semiconductor & Microcircuits Div., 

Providence Pike. Slatersville. R. 1. 
Burns & Towne, Inc., 18·36 Granite St., Haverhill. Mass. 
C B C Industries Inc .• 2601 N. Howard St.. Philadelphia, Pa. 
Calvert Electronics, Inc., 220 East 23rd St., New York. N. Y. 
Components. Inc., Sencor Div., 3540 W. Osborn Rd •• Phoenix. Ariz. 
Computer Diode Corp., Pollitt Dr .• Fair Lawn. N. J. 
Continental Device. 12515 Chadron Ave •• Hawthorne. Calif. 
Cordover. C. & Co .• 104 Liberty Ave., Mineola. N. Y. 
Corvair Diode. 150 5th Ave .• New York, N. Y. 
Delta Semiconductors, 225 Paularino Ave .• Costa Mesa. Calif. 
Devices For Intiustry, 175 McClellan Hwy., Boston, Mass. 
Dickson Electronics Corp., P.O. Box 1390, Scottsdale. Ariz. 
Electronic Transistors Corp., 153-13 Northern Blvd .• Flushing, N. Y. 
Frathom. Inc .• 500 Hillside Ave., Atlantic Highlands, N. J. 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville. N. Y. 
m Semiconductors. 3301 Electronic Way, W. Palm Beach. Fla. 
International Diode Corp., 90 Forest St., Jersey City. N. J. 
JSH Bectronics C~. 8549 Higuera St.. Culver City. Cal. 
Kinney Vacuum Co .• 3529 Washington St., Boston, Mass. 
Microsemiconductor Corp .• 11250 Playa Ct., Culver City, Calif. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix. Ariz. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Power Components Inc .• Box 421. Scottdale, Pa. 
Raytheon Co., Semiconductor Oper., 350 Ellis St.. Mountain View, Calif. 
Sampson Electronic Products Div., 2244 S. Western Ave., Chicago. III. 
Sarkes Tarzian, Inc., 415 N. College Ave .• Bloomington, Ind. 
Semicon Inc .• Sweetwater Ave., Bedford. Mass. 
Semiconductor Devices, Inc., 1353 E. Edinger St.. Santa Ana. Calif. 
Semitronics Corp., 265 Canal St, New York, N. Y. 
Siemens America Inc., 350 Fifth Ave .• New York, N. Y. 
TRW Electronics. 1100 Glendon Ave., Los Angeles, Calif. 
TRW Semiconductors Inc., 14520 Aviation Blvd., Lawndale, Calif. 
Telefunken Sales Corp .• South St, Garden City. N. Y. 
Thor Bectronics Corp .• 741 livingston St., Elizabeth, N. J. 
Western Semiconductors, Inc., 2200 S. Fairview St., Santa Ana. Calif. 

DIPLEXERs 
AEl Inc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St. Boston. Mass. 
Applied Research, Inc., 76 S. Bayles Ave;, Port Washington. N. Y. P 1651 
Centralab Elclrn •• Div., 5757 N. Green Bay Ave .• Milwaukee. Wisc. 
Dalco Inds., Inc •• 1111 West 135th St. Gardena, CaIR. ....... P 1660 
DougtasMlcrowave Co., Railroad PI., Mamaroneck, N. Y. 
E & M Laboratories, 5388 Sterling Center Dr., Westlake Vnlage. Cal. 
Electronic Resources, In~, 4561 Colorado BlvtI .• los Angeles, Cal. P 1667 
frequency engineering Labs, P.O. Box 521. Farmingdale, N. J. .. P 1674 
LEL Div. Varian. 15 Akron St. Copial\le; N. Y. 
Microwave Cavity Labs. Inc .• 10 N. Beach Ava., La Crange. III. P 1687 
Pamn Resaarch In~, 48 UrbaA Ave., Westbury. H. Y. 
Philcojford COI1I., C & Tioga SIs.. Philadelphia. Pa. 
Pwhester Instr. Corp., 114 Wilkins Ave., Port Chester. N. Y. 
Premier Microwave Corp .• 35 New Broad St,Port Chester. N. Y. 
Tele·Slgnal COlli .• 250 Crossways Park Dr., Woodbury, N. Y. 
Tenean Microwave Prod~ Corp •• 4610 N. franklin Rd .• Indianapolis, Ind. 
Transco Products. 4241 Glencoe Ave •• Venice. Calif. ........ P 1711 
Vector Industrles,821 San Antonia Rd .• Paio Alto. CalM. 
Aircom. Inc., Rle. 16B, Union, N. H. 
Airtron Div .• litton Industries. 200 E. Hanover Ave., Morris Plains. N. J. 
Alford Mfg. Co., 120 Cross St., Winchester. Mass. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Anzac ElectroniCS. 121 Water St.. Norwalk, Conn. 
Applied Microwave Lab, Inc., Andover St.. Andover. Mass. 
Astrolab. Inc .• 4 McCandless St .• Linden. N.1. 
Blonder·Tongue Labs In~, 9 Alling St, Newark, N. J. 
CES Electronics. 2968 Ave. 1, Brooklyn, N. Y. 
Cardwell Condenser Corp., 80 E. Montauk Hwy .• Lindenhurst N. Y. 
Collins Radio Co .• Dallas. Texas 
Decibel Products, Inc .• 3184 Quebec St. Dallas, Tex. 
Diamond Antenna & Microwave Corp., 35 River St, Winchester. Mass. 
Electromagnetic Technology Corp., 486 Blis St., Mt. View, Calif. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St., Plainfield. N. J. 
Elpac RF /Microwave, 18651 Von Karman Ave., Irvine. Calif. 
General Microwave Corp., 155 Marine St.. Farmingdale, N. Y. 
Gombos Microwave Inc .• 48 Webro Rd., Clifton, N. J. 

DISCRIMINATORS 

Guide Industries. Inc., 11855 Wicks St.. Sun Valley, Calif. 
Herley Inds .• Inc .• 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St.. Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington. Mass. 
I·Tel, Inc., 10504 Wheatley St.. 'Kensington, Md. 
Kevlin Mfg. Co., 26 Conn St., Woburn. Mass. 
MCS Corp., 1307 S. Myrtle Ave .• Monrovia, Calif. • 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St.. Denville, N. J. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Metalcraft, Inc .• 8739 S. Millergrove Dr., Whittier, Calif. 
Metcom. Inc .• 76 Lafayette St.. Salem, Mass. 
Micro·Radionics. Inc .• 14844 Oxnard St., Van Nuys. Cal. 
Micro State Electronics, 152 floral Ave .• Murray Hill. N. J. 
Microlab/FXR. 10 Microlab Rd .• Livingston, N. J. 
Microwave Assocs .• Inc .• Northwest Ind. Park. Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgis .• Mass. 
Microwave Div., Sanders AssOCL. Inc .• Ledge St. Nashua, N. H. 
Microwave filter Co .• Inc .• 135 W. Manlius St.. East Syracuse. N. Y. 
Microwave Labs. of America. Box 13. Bay Sta .• Brooklyn. N. Y. 
Microwave Products. Inc .• 9533 Irondale Ave .• Chatsworth, Calif. 
N-H Microwave. Inc., Box 887, Red Bank. N. 1. 
Olektron Corp., Box 248, Dudley. Mass. 
Parzen Research, Inc .• 48 Urban Ave .• Westbury. N. Y. 
Peninsula Microwave Labs .• 855 Maude Ave., Mountain View, Calif. 
RF Systems. Inc .• 155 King St, Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd .• Mclean. Va. 
Ramcor, Inc .• 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec Div., 24003 Ventura Blvd .• Calabasas. Calif. 
Sage Labs. In~, Instr. Dlv., 14 Huron Dr., Natick, Mass. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda. N. Y. 
Sinclair Radio labs. Ltd .• 122 Rayette~Rd .• Maple, Ont.. Can. 
Telonic Engineering Co .• Box 277. Laguna BeaCh, Calif. 
Thomson Ele~ Co., In~, 50 Rockefeller Plaza, New York, N. Y. 
Zeta Labs., Inc .• 616 National Ave .• Mountain View, Cain. 

DIRECTIONAL COUPLERS-SEE COUPLERS. 
DIRECTIONAL 

DISCRIMINATORS 
Airpax Electronics •. Inc., Seminole Dlv., Box 8418, Ft Lauderdale, Fla. 
American Trans.coil COlli., 124-06 10tst Ave .• Richmond Hill. N. Y. 
Anarln Microwave, Inc.. 418 E. Brighton Ave., SyracHse, N. Y. P 1652 
Astrodata, Inc., 240 E. Palais Rd., Anaheim. CaIR. 
Automatic Coil Co .• 76 E. 2nd SI •• Mineola. N. Y. ............ p 720 
Bulava Watch Co. Inc. Elclrn. Oiv., Freq. Control Products. 

61·20 Woodside Ave., Woodside, N. Y. 00 .. 00 ...... 00 .. 00 P 1081 
CTS COlli., .905 N. West Blvd •• llkhart. Ind. 
Chronetics, 500 Huber Ave .• Mt Vtrnon, N. Y. 
Damon Engineerlnl. Inc., 115 4th Ave., Needham Heights. Mass. 
Doualas Microwave Co., Railroad PI., Mamaroneck. H. Y. •••... P 1658 
E.JI Research Laboratories Inc., Box 1289, Oakland, Calif. 
Electra/Midland Corp .• 3151 Flbergtass Rd., Kansas City. KanL .. P 1090 
Electra/Midland Corp .• Electra DIY., BOII60, Mineral Wells, Tex. 
Electronic Research Co., 10Dt1D W. 75th St. Ove~and Park, Kans. P 1096 
Freed Transformer Co., Inc .• 1195 Weirfield St., Brooklyn, H. Y. 
Frequency Electronic~ Inc., 3 Delaware Dr .• Lake.Succ .. ~ N. Y. 

P 1104,1330 
fraquency Engineering Labs, P.D. Box 521. Farmingdale. N. J. .. P 1674 
Helix Research ASSlcs .. Inc .. 8384 Hercules St, La Mesa, Cain. 
Hughes Aircraft Co.. 500 Superior Ave •• Newport Beach, Calif. 
Industrial Test equip!. Co .• 20 Beechwood Ave •• Port Washlnllon. N. Y. 

P 1405 
Intenstate Electronics Corp., lDl E. Vermont Ave •• Anaheim. CaIR. 
IFD Electronics Co., 1484 62nd St. Brooklyn, H. Y. . _ . . . . . . . . P 672 
Kidde, WaHer & Co .• Inc., 675 Main St, Belleville. H. J. 
Knox Electronics. Inc., P.O. Box 6184, Leawood. KanL P 1298 
lEl Div. Varian. 75 AIIron St, Coplal\le, N. Y. .............• P 1681 
McCoy Electronics Co., Chestnut & Watts 51., Mounl Holly Springs, Pa. 

P 111B 
Millen, James. Mfg. Co. Inc .• 150 Exchange St, Malden. Mass. 
Murata MIl. Co.. Nlpolla. Kyoto, Japan 
Natel E1clln. Industries, Inc., 7129 Gerald Ave .• Van Nuys. Calif. 
Piconlcs Inc .• 220 Boston Rd .• NOI Billerica, Mass. 
Pim Technology. Inc., 2400 Diversified Way, Orlando. Fla. 
Pioneer Magnetics Inc .• 1145 Berkeley St, Santa Monica. Cain. 
Portchester Instr. Corp. 114 Wilkins Ave •• Port Chester, N. Y. 
Premier Microwave COlli .• 35 Hew Broad St, Port Chester. N. Y. 
RHG Electronics Lab Inc., 94 MMbll' Blvd., Farmingdale, N. Y. 
Reeves·HoIIman DiY., 400 W. Horth St, Canlsle, Pa. 
Sclentillc·AUanll Inc., Box 13654. Allanll. Ca. 
Sherold Crystals Prod. Gp •• Tyco Labs .• Inc., 1510 McGee Trallicway, 

Kansas City, Mo ............... 00 .. .. .. .. .. .. .. .. •• P 1131 
Solid State E1ctm. Corp., 15321 Rayen St., Sepulveda. Cal .... P 2792 
Sprape Electric Co., 401 Marshall St., It. Adams, Mas~ 
Un"ed Transformer Co •• 150 Varlck St. New York, N. Y. P 752,1318 
Vega Precision Labs .• Inc., 239 Maple Ave •• Vienna. Va. ........ P 1718 
Vetter. A. R. Co .• Box 143. Rebersburg, Pa. ... . . . . . . . . . . . P 2162 
ADAR Associates Inc;. 73 Union Sq., Somerville, Mass. 
Berkeley Nucleonics Corp .• 1198 Tenth St., Berkeley. Calif. 
Bio·Medical Elctrns., Inc .• 653 lofstrand La .• Rockville, Md. 
Bundy Elctrns. Corp .• 44 Fadem Rd .• Springfield, N. J. 
Data·Control Systems, Inc .• E. Liberty St., Danbury. Conn. 
Dero Research & Development Corp., Broadway & Park Ave .• Huntington, N. Y. 
Dynalog Corp., 4107 Northeast 6th Ave., Ft Lauderdale, Fla. 
DynamiC Precision Controls Corp .• 449 E Main St.. Hagerstown, Ind. 
EG & Glnc .• 35 Congress St.. Salem. Mass. 
EMR Div., Box 223. Princeton, N. J. 
Elron Inc., 9101 N. Kenton Ave., Skokie, III. 
Fullmer Electronics, Inc.; 18125 Napa St, Northridge. Calif. 
General Instrument Corp., Bctrn. Sys. Div.,.Andrews Rd .• Hicksville. N. Y. 
Guide Industries, Inc., 11855 Wicks St.. Sun Valley. Calif. 
Gulf Aerospace Corp., 5440 Alder. Houston. Tex. 
Hathaway Pacific Corp .• 4055 Fabian Way, Palo Alto, Calif. 
Hewlett·Packard Co .• 1501 Page Mill Rd., Palo Alto. Calif. 
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DISCRIMINATORS (Cont'dl 

Hill E1eelronics Inc., 300 No. Chestnut St, Mechanicsburg,Pa. 
lear "Siegler, Inc., 3171 S. Bundy Dr" Santa Monice, Calif. 
lear Siegler, Inc., Detrn. Instr. Div., 714 N. Brookhurst st., Anaheim, Cal. 
LeCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyaek, N. Y. 
Microwave Dev.labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Microwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
Nihon Dempa Kogyo Co., ltd., 1-21 Nishihara, Shibuy.ku, Tokyo, Japan 
Nuclear Data, Inc., 1110 W. Golf Rd., Palatine, III. 
Nuclear Supplies, Box 312, Encino, Calif. 
Physical Electronic labs., 1185 O'Brien Dr., Menlo Park, Calif. 
Piezo Crystal Co., 1110 K St, Carlisle, Pa. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Rytron Co. Inc., 7303 lankershiin Blvd., N. Hollywood, Calif. 
Solid State Radiations, Inc., 2261 S. Carmelina, Los Angeles, Calif. 
Sonex Inc., 20 Easl Herman St, Philadelphia, Pa. . 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Westinghouse Electric Inll. Co., 200 Park Ave., New York, N. Y. 
Willron Co., 930 East Meadow Dr., Palo Alto, Calif. 

PISC PACKS, MAGNETIC 
Digital Equijl. Corp., 146 Main St., Maynard, Mast,-
Computer Prods. Infl., Inc., 3444 De la Cruz Blvd., Santa Clara, Cal. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St, Wellesley Hills, Mass. 
Kybe Corp., 132 Calvary St., Waltham, Mass. 
Memorex Corp., 1180 Shulman Ave., Santa Clara, Calif. 
3M Co., 3M Center, St. Paul, Minn. 

DISCS. COMPUTER MEMORY-ALSO SEE 
MEMORY SYSTEMS. DISC 

Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Bryant Computer Products, 850 Ladd Rd., Walled lake, Mich. 
Computer Prods. Infl., Inc., 3444 Oe La Cruz Blvd., Santa Clara, Cal. 
Data Disc. Inc., 1275 California Ave., Palo Alto, Calif. 
Data Disc, Inc., Standard Prods. Div., 1275 California Ave., Palo Alto, Cal. 
Daia Products Corp., 6219 De Soto Ave., Woodland Hills, Calif. 
Generallnstr., Systematics, 13040 S. Cerise Ave., Hawthorne, Cal. 
Hughes Aircraft, Aerospaee Gp., Centinela Ave. & Teale St, CulYer City, Cal. 
Kybe Corp., 132 Calvary St., Waltham, Mass. 
Memorex Corp., 1180. Shulman Ave., Santa Clara, Calif. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 

DISCS. OPTICAL ENCODER
SEE CODED DISCS. OPTICAL 

DISPENSERS FOR EPOXY. ENCAPSULATING 
COMPOUNDS. ETC. 

Abiestik Adhesive Co., Inc., 833 W. 182nd St., Gardena, Cal. 
Airmatic Valve Inc., 7313 Associate Ave., Cleveland, Ohio 
Allaeo Prods., 130 Wood Rd., Braintree, Mass. 
American Systems, Inc., 13901 Saticoy St, Van Nuys, Cain. 
Armstrong Products Company, Inc., P.O. Box 657, Warsaw, Ind. 
Delsen Testing Corp., 719 W.Broadway, Glendale, Calif. 
Engineering & Elctrn. Devices Inc., 1024 N. McCadden PI., los Angeles, Calif. 
Fenwal, Inc., Main St, Ashland,Mass. 
Hardman, Inc., GOO Cortland St., Belleville, N. J. 
Hull Corp., 9140 Davisville Rd., Hatboro, Pac 
Hysol Div., 211 Franklin St., Olean, N.Y. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Kenies Corp., Dne Southside Rd., Danvers, Mass. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Otto Controls, 8611 lincoln Ave., Morton Grove, III. 
Packaged Resins Co., 130 Wood Rd., Braintree,Mass. 
Sara Scientific Co., Box 321, San Francisco, Calif. 
Sta·Warm Electric Co., Inc., 116 N. Chestnut St., Ravenna, Ohio 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Techform labs., Inc.,707 S. Hampton D~, Venice, Calif. 
Techni·Tool, Inc., 1216 Areh St., Philadelphia, Pa. 
3M Co., 3M Center, St. Paul, Minn. 
Traton, Inc., 55 North St., Medford, Mass. 
licon Corp., 63 E. Sandford Blvd., Mount Vernon, N. Y. 

DISPLAY BOARD5--SEE BOARDS. PLOTTING 

DISPLAY PANELS (BACK·L1GHTED& 
EDGE·L1GHTED) 

Display Devices, Inc., 2928 Nebraska Ave.,·Santa Mallca, Calif. p l1B6 
Inter·Market Inc., 312 Waukepn Rd., Glenview, In.· ....•..... p 1194 
Transistor Electronics ~., Box 6181, Minneapolis, NIAn. p 804,805 
Duralith Corp.,1025 Race 51., PhHadelphia, Pa. 
Farwest Mfg. Div., Inc., 32nd at 124th, S.E., Bellevue, Wash. 
Kollsman Instr. CorP., 575 Underhill Blvd., Syosset, N. Y. 
Milman Engrg. Co., Inc., 1669 12th, Santa Monica, Calif. 
Pan06 Corp., 49 Beech St, Port Chester, N. Y. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Price Brothers, tnc., 1025 W. North ~ve., Chicago, III. 
Sanders Assocs., Inc., Data & D~play Dept, Daniel Webster Hwy., 5., 

Nashua, N. H. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 
Symbolic Displays, Inc., 1188 N. Batavia St, Orange, Calif. 

DISPLAYS. PROJECTION TYPE (CRT: , 
ELECTROMECHAN. ICAL: FILM: LIGHT 
VALVE) '. . .. 

Automation Development Ca., 9905 W, Jefferson BIYd., Culver City, Calif; 
B & K Instruments, Inc., 5113 West 164th St, Cleveland, Ohio 
Beta fnstrument Carp., an Elliot St,Newton Upper Falls, Mass. pll84 
Burrtlughs Carp., OEM Sales Dept, 1649 Wilml .. BIYd., Les Angeles, Calif. 
California Inslrs: COrjl., 351UrrdwayDr., San Diego, Calif. 
California Sys. Camp., Inc.,9m Independence, Cbatsworth, Cal 
Chrbtle Electric Carp.,3404A W. 67 St, las Angelas, Calif. p 1895 
Chmna-l.og Corp, 2583 W. Chaster Pike; lnomall, Pa. 
Clevite Carp., Brush Insts.Div., 37th & Perkins, Cleveland, Ohio 
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ClI'Ord SWItch DIY., 102-48 43 Ave., Corona, N. Y. 
Diallgbt Carp" 60 Stewart Ave., Bnoklyn, N. Y. 
Digital equip. Carp., 146 Maill .St., Maynard, Mass. 
Digitallnstrs., Inc., 13735Vlctory BIYd., Van NulS. Calif. 
Digitran C •• , 855 S. ArroYO Pkwy., Pasadena, Calif. 
Dbc.n Carp., 1150 Northwest 10th St, Fort Lauderdale, Ra.. 
Electronic Assacs., Inc., 185 Monmoath Pkwy., Long Branch,N. L 
GAP Instrument Carp., 17 Bnoklyn Ave., Westbu/y, H.Y. 
Haneywel~ Micro SWHch DiY., 11 W •. Sprincst,Freeport, III. 
Honeywell Test Instruments DiY., Bax5221, Denm,Cala. 
Industrial Electronic Engineers Inc., 7720 lemDlla Alii., Van Buys, Calif. 

. ' .. p 1190 
Inlado Incorporated, 7 CberryAv •• , WaIeI.ury, Conn. .•...•.. p l1B7 
Integrated Clreuft E1ctrns., Inc., 237 Riverview Alii., Newlin, Mass. 

• p11~ 
Inter-Marllet Inc., 312 Waukegan Rd;, .Glenview; III. 
Metric Systems Corp., 735 N. hal St, Fort WaHDn. Beacb, .. Ra. 
Maloroia Comm.' E1ctrns., Inc, 4501 N. Augusta Blvd., Chicago, Ill. 
Nippen E1e~ New Yarlllne., 200 Park Alii. New Yorfl,N. Y. 
PPM Inc., 7011 EuclidAlII., Cleveland, Ohit ................ p 1455 
Patwin Olv., Box 710. Waterllury, CDlln. 
Pbifco/Ford Carp., C & Tioga sts., Phlladelplia, Pa. I 
Plnlltes Inc., 1275 Bloomfield Ave., Fairfield, N. L 
Precision Tiller Ca., Inc., 4110 Wesley AlB., Westbrook, CDIII!. 
Raytbeon Co., Ind. Components Oper., 485 Centre St, Quincy, Mass. 

p 1199 
Servo Development Carp., 2 WOlis Ct, HickSVille, N. Y. 
SimPson Electric CO., 5200 W. Kinzie St, Chicago, DL 
SpedcDl E1ctrns., Inc., 70.31 84tb St, Glendale, N. Y. '" p 1204,1205 
Tektronix, Inc., Box 5GO, Bmerton, Ore. 
Tale-Signal Carp., 258 Crossways Park Dr., WeotIbu/y, II. Y. 
Transisltr ElecirDllics Corp.,lox 8191, Minneapalls, MinI!. p. 804, 806 
Tyeo Instrument DIv., 16 HlcIlo/y Dr., Waltham, Mass; 
Veedor·Reat Inc., 70 Sargeant St, Hartford, Conn. 
Westinghouse E1ec. Carp., Camp •• Materials, 3 Gateway Ctr., P'rttsllurgh, Pa. 

p 1210 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. -
Adage, Inc., 1079 Commonwealth Ave., Boston, Mass. 
Adtrol Electronics, Inc., 116 North 7th St, Philadelphia, Pa. 
American Communications Corp., 178-15 Eveleth Rd., Jamaice, N. Y. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N.J. 
Applied Control Co., 98 E. lindsley Rd., Cedar Grove, N. J. 
Aslronautics Corp. of America, 907 S. First St., Milwaukee, Wisc. 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Beckman, Clinlc~ Instrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Bendix, Electrodynamics Div., 116110 Sherman Way, N. Hollywood, Cal. 
Binary Elclrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Bunker·Ramo Corp., 445 fairfield Ave., Stamford, Conn. 
Bunker-Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calff. 
Burtek, Inc., Box 1677, Tulsa, Okla. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cardion Elctrns., L I. ExjJwy., Woodbury, N. Y; 
Celco, 70 Constantine Dr., Mahwah, N. J. 
Chuo Elelrn. Co" ltd., 21 Motohongomachl Hac;hioji-Shi, Tokyo, Jap. 
Coastal Dynamics Corp., 219 Rose Ave., Venice,. Calif. 
Coleman Instruments, 42 Madison St, Maywood, III. 
Concord Control, Inc., 1282 Soldiers Field Rd., Boston, Mass. 
Conductron Corp., 2600 North 3rd St., St Charles, Mo. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Conrae Div., GOO N. Rimsdale Ave., Covina, Calif. 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Counting Inslrs. ltd., 5, Elstrea Way, Boreham Wood, Herlfordshire, Eng. 
Data Disc, Inc., Display Div., 2626 Hanover St, Palo Alto, Calif. 
Devco Engrg., Inc., Pier lane W., Caldwell, N. J. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Display Control, Div.tuminator, Inc., Box 278, Plano, Texas 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
£DP Corp., Box 6485, Orlando, Fla. 
Eleelro-Optical Systems, A Xerox Co., Pasadena, Calif. 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Santa Ana, Calff. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francbco, Cam. 
English Elec.Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Excellon Inds., 23915 Garnier, Torrance, Cain. 
Fairchild Space & Defense Systems, 3110 Robbins La., Syosset, N, Y. 
Ferranti ltd., Hollinwood, Lanes., Eng. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach; Calif. 
GPl Television, Education & Training Prods. Group.,' Pleasantville,. N. Y. 
General Instrument Corp., E1ctrn. Sys. Div.,Andrews Rd., Hicksville, N. Y. 
Gerber Scientific Instrument Co" Box 305,Hartford, Conn. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hartman Systems Co., Inc., 3GO Wolf Rd., H~ntington Sta., N. Y. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Hewlett·Packard·Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, E1clrn. Data Proce$S. Div., 60 Walnut St, Wellesley Hills,eMass. 
Hughes Aircraft, A,rospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground SY'. Group. )901 Malvern St., fulierton,Cal. 
Hughes Aircraft Co., Industriaf SYI. Div., Box 92904, Airport Sta., 

los Angeles, Calif. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., 

2020 Oceanside Blvd., Oceanside, Cal. 
I.R.A. Systems Inc., .332 Second Ave., Waltham, Mass, 
ISC/Telephonics Div., no Park Ave., Huntington, II. Y. 
ITT Instruments, ITT Aerospace/Optical Div., 15191 Bledsoe St., 
Industrial Sys. Div., 5261 W. Imperial Hwy" los An~les,Calif. 
Information Displays, Inc., 333 N. Bedford Rd., Mt. Kisco, N. Y. 
Instrument Displays, Inc., 18-36 Granite St, Haverhill, Mass. 
Integrated Circuit Eietrn. Inc., Box 647, Walthlm, Mass. 
Inlrex Systems Inc., 729 Centinela Ave., Inglewood, Calif, 
Itek Corp., 10 Maguire Rd., lexington, Mass. 
J-Omega Company, 2271 Mora Dr., MI. View, Calif. 
Kaiser Aerospace & EleelroniCS Corp., Box .11275, Palo Alto, Calif. 
Kollsman Instr. Corp;, 515UnderhUI Blvd., Syossa~ N.Y; 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
lTV Electrosystems; Inc., Garland Div., Box 6118; Dallas, Tex. , 
lear Siegler, Inc., 3171 S. Bundy Or., Santa Monice, Calif. 

learSiegler, Inc., Elctrn; Instr.-DiY., 714 N. Brookhurst St., Anahelm,iCaI. 
lear Siegler,lnc.;4141 Eastern Ave., S.£., Grand Rapids, Mich. 
LeCroy Ros. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
leupold & Stevens Instrs., Inc., P.O. Box 25347,' Portland, Ore. 
link Group, Singer-GeneraIPrecision, Inc., Binghamton, N. Y. 
litton Inds., Eleelron Tube Div;, 960 Industrial Rd., San Carlos, Cal. 
litton Systems, Inc., Guidance & Control Sys. Oiv., 5500 Canoga Ave., 

Woodland Hills, Calif. 
Lockheed Aircraft Service Co., Onl. Inti. Airport, Ontario, Cal. 
loral E1ctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
luminator; Inc., Box 278, Plano, Tex. 
Marconi Div., English Electric Corp., 1 Park Ave"New York, N. Y • 
Mast Development Co., 2212 East 12th St, Davenport, Iowa 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Maytronics, Inc., Box 460, Colorado Springs, Colo. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Metatronics Mfg. Co., 141 Oregon SI., EI Segundo, Calif. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Mid·West Metal Products, Inc., 45D E. Donovan Rd., Kansas City; Kans. 
Milman Engrg. Co., Inc., 1669 12th, Santa Monica, Calif. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
NIP Co., Inc., Box 127, Temple City, Calif. 
Norden Div., United Aircraft Corp., Helen St., Norwalk, Conn. 
Nuclear Supplies, Box 312, Encino, Calif. -
Optical Electronics Inc., Box 11140, Tocson, Ariz. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Penn Keystone Corp., Division St., Ansonia, COlln. 
Philips Broadcast Equip. Corp., 11 Park PI., Paramus, N. J. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N .. J. 
Raytheon Co., Government Marketing, 141 Spring St., lexington, Mass. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Research Engineering Div" 12 Manheim Rd., Essex Fells, N. J. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Sanders Assocs., Inc., Data & O~play Dept., Daniel Webster Hwy., S" 

Nashua, N. H. 
Sanders Assocs., Inc., Data Sys. Div., Daniel Webster Hwy., S., Nashua, N. H. 
Saturn Eleelronics Corp., 3111 Benton St., Garland, Tex. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Signal Indicator Corp., 42 Stewart Ave., 8rooklyn, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 
Stromberg Datagraphics, Inc., Box 2449, San Diego, .Calif. 
Sturdilite, Plainwell, Mich. 
Sun Dial & Panel Corp., Box 326, Caldwell, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Sylvania Elec. Prods. Inc., Ultronic Sys. Div., Box 315, Moorestown; N. J. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Techmelric Co., 2449 Harding Ave., Redwood City, Calif. 
Tele·Dynamics,50oo Parks ide Ave., Philadelphia, Pa. 
Time·O-Matic Inc., Box 850, Danville, III. 
Time Share Peripherals Corp., 80x 361, Wilton, Conn. 
Transystems Elctrn. Co., 2200 Central Rd., Fort lee, N. J. 
Ultra·Courtiand Mfg. Corp., 153 Pearl St, Paterson, N. J. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Wyle labs., 128 Maryland St., EI Segundo, Calif. 

DISSIPATQRS. HEAT-SEE HEAT SINKS
ALSO SEE TRANSISTOR & DIODE. HEAT 
DISSIPATORS: TUBE HEAT DISSIPATORS 

DISTORTION ANALYZERS-SEE ANALYZERS. 
A·F 

DISTORTION IN.DICATORS
SEE ANALYZERS. A·F 

DISTRIBUTION SYSTEMS. FREQUENCY 
Aerospace Research Inc., 130 lincoln St, Baston, Mass. . . . P 1647 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. ....... p 1332 
Avantek Inc., 2981· Copper Rd., Santa Clara, CaHf. 
Frequency Electronics, Inc., 3 Delaware Dr., Laka Success, N.Y. p 1330 
Geo Space Systems, Inc., 6301 49th St N., St. Petersburg, fla. P 1393 
Metric Systems Carp., 736 N. Beal St., Fort Walton Beach, Fia. p 786 
Parzen Research Inc., 48 Urban Ave., Westbury, N. f. . . . . . . . p 1460 
Philco/Ford Carp., C • Tioga Sts., Philadelphia, Pa. 
Specific Products, 1237.S. Shamrock Ave., MonrOVia, Cal ..... : . P 756 
Tale.signal Carp., 250 CrosswaY$ Park Dr., Woodbury, N. Y. . . . . . P 757 
TeXlCan Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. 
Tracor Inc, 6500 tracar la, Austin, Texas ............... p 1511 
Vectron laboratories, Inc.,,.l48 Selleck St., Stamford, CO.nn. p 1136 
Applied Technology, 3412 "illview Ave.,. Palo Alto, Calif. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
Defense Elctrns., Inc., Rockville, Md. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fluke, John Mfg. Co., Inc., Box 7428, SeaHie, Wash. 

'Hughes Aircraft Co., Gi'ouhd Sys. Group. 1901 Malvern St.,tullerton, Cal. 
Inet·Power, 711 W. Knox St., Gardena, Calif, 
Itek Corp., 10 Maguire Rd., lexington, Mass. 
Jerrold Eleelronics Corp" 401 Walnut St., Philatlelphia, Pa. 
Microwave Assocs., Inc., Northwest Ind: Park, Burlington, Mass. 
NH Research, Inc., 1510 S. lyon St .. , 58nta Ana, Calif. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
RMS Engineering, Inc., 486 14th.St., N,W.,AllantaiGa. 

. Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Rodelco, 356A Commack Rd., Deer Park,N. Y. 
Trompeter.Eleelr~nics;·lnC.; 8936 Comanche, Chatsworth, Calif. 
Westinghouse Electric Inti. Co., 200 Park Av~;, New York, N. Y. 



DIVIDERS. ANGULAR 
American Aerospace Contine., 129 Verdi Sl, Farmingdale, N. Y. p 1013 
lntronlc~ Inc., 57 Chapel St., Newton, Mass. . p 531 
Theta Instrument Corp., Fairfield, N. I. .. p 1515 
Proto Tool Co., 22119 Sante Fe Ave., los Angeles, Calif. 

DIVIDERS, FREQUENCY 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Accutronic~ Inc., 628 North St, Geneva, III. ....... . . . . . . p 1063 
Aerospace Research Inc., 130 lincoln St, Bostan, Mass. 
Ameri.an Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. .................. p 1083 
Anadex Instruments Inc., 7833 Haskell A.e., Van Nuys, CaIW. ... p 761 
Aritech Corp., 100 Lincoln St, Brighton, Mass. 
Austron, Ine., 10214 N. Interregional Hwy. Austin, Tex. 
Bramco Controls Dlv., Le~ex Inc., College' South, Piqua, Ohio.. P 2286 
BuloYl Watch Co., Inc., Eletrns. Dlv., Servo Prods., 61·20 Woodside Ave., 

Woodside, N. Y, .......... . . .. . .. . .. .. .. .. .. .. . .. .. P 2658 
C , K Components Inc., 103 Morse St, Watertown, Mass. 
CalilGrnla Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Connor·Wlnfield Corp., Winfield, III 
Dynographic Elcim. Corp., 57 Bloomingdale Rd., Hicksville, N. Y. P 1661 
Electra/Midland Corp., Electra Dlv., Box 760, Minerai Wells,1ex. 
Fork Standards Inc., 213 Main St., West Chicago, III. ........ P 1099 
Frequency Electronlc~ Inc., 3 Delaware Dr., Lake Success, N. Y. P 1104 
General Electric Co., Elctm. Compo Sales Dper., 1 River Rd., Schenectady, N. Y. 
Geo Space Systems, Inc., 6301 49th St N., St Petersburg, Fla. P 1393 
61bbs MIg. & Research Corp., 450 N. Main St, Janesville, Wisc. P 1107 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y. 
Interstate Electronics Corp., 107 E. Vennont Ave., Anaheim, Calff. 
Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., Falls Church, VI. 

pillS 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, PI. ..... p 2295 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. .. . . . . . p 1460 
Philco/Ford Corp., C & Tioga Sis., Philadelphia, PI. 
Solid State Elcim. Corp., 15321 Reyen St, Sepulveda, Cal. 
Spectrum Technology Inc., Box 368, Goleta, Cliff. .. . . . . . .. . p 1133 
Takeda Rlken Ind. Co. Ltd., 1-32·1 Asabl-t:ho, Herlma""u, Tokyo, lap. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. .......... p 1053 
Trco Instrument DiY., 16 Hickory Dr., Waltllam, Mass. 
Vectar Industries, 821 San Antonio Rd., Palo Alto, Calff. ...... p 1717 
A& M Instrument Inc., Communily Dr., Great Neck, N. Y. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Alban Electronics, 111 Cedar La., Englewood, N. I. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, lap. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Communication Electronl~ 6006 Executive Blvd., Rockville, Md. 
Cushman Electronics Inc., 166 San Lazaro Ave., Sunnyvale, Calif. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Fairchild Semiconductar, 313 Fairchild Dr., Mountain View, Cal~. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Fisher·Akin Co., P.O. 80x 698, Manhattan Beach, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Instrumentation Corp., 18811 Napa St., Northridge. Calif. 
Intrex Systems I 

Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
NH Researc~ Inc., 1510 S. lyon St, Santa Ana, Cal~. 
Norrman, Ernst Labs., 200 Elkhorn Rd., Williams Bay, Wisc. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Rohde & Schwarz Sales Co., 11llexTngton Ave., Passaic, N. I. 
Somerset Radiation lab., Inc., 2060 North 14th St., Arlington, Va. 
Spectral Dynamics Corp. of San Diego, P.O. 80x 671, San Diego, Calif. 
Systems Electronics, Inc., 9801 Walford Ave., Cleveland, Ohio 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
3M Co., 3M Center, St. Paul, Minn. 
Zehntel, Inc., l451J.6th St, Berkeley, Calif. 
Zeta Labs., Inc., 616 National Ave., Mountain View, CaIH. 

DIVIDERS. MAGNETIC 
ARRA, Inc., 15 Harald Ct., Bayl~ore, N. Y. 
American Aerospace Cont Inc., 129 Verdi St, Farmingdale, N. Y. p 1013 
General Magnetics Inc., 135 Bloomfield Ave., BlOOmfield, N. I. 

p 1034,1036 
Transmagnetics Inc., 134-25 Horthern Blvd., Rushing, N. Y. . . . . . p 809 

DIVIDERS. POWER ILF. HF. VHF. UHF) 
Lorch Electronics Corp., 105 Cedar La, Engtewood, N. I. ..... p 1678 
Weinschel Engrg. CL Inc., P.O. Box 577, Gaitllersburg, Md. 
Alford MIg. Co., 120 CrossSt., Winchester, Mass. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Comdel Inc., Beverly Airport, Beverly, Mass. 
FKS Communications, Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. I. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Kevlin MIg. Co., 26 Conn st., Woburn, Mass. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Merrimac Research & Development Inc., 41 FairfieldPl., W. CaldweU, N, I. 
Metcom, Inc., 76 lafayette St, Salem, Mass. 
Mi·Kro Connectors Div., 40.(19 21st St., Long Island Cily, N. Y. 
OIektron Corp., Box 248, Dudley, Mass. 
Radio Research Co., 189 Mt Pleasant Ave., Rockaway, N. k
Sage Labs. Inc., Instr. Div., 14 Huron Or., Natick, Mass. 

DIVIDERS. POWER. MICROWAVE 
AElln •• , P.O. Box 552, Lansdale, Pa. 
ARRA, Inc., 15 Harald Ct., Bayshore, N. Y. 
Americon Carp., 87 Rumford Ave., Waltham, Masl. 
Amperex Elctrn. Corp., 230 DUlly Ave., Hkksvllle, N. Y. 
Amphenol RF Ow., 33 E. Franklin St, Danbury, ConL 
Anaren Microwave, Inc., 478 E. Brighton Ave., Syracuse, N. Y. p 1652 
Douglas Microwave Co., Railroad Pl., Mamaroneck, H. Y. ...... p 1658 
Dynographic Elctrn. Corp., 57 Blaomlngdall Rd., Hicksville, N. Y. p 1661 
E & M Laboralories, 5388 sterling Center Dr., WesHake Vmage, Cal. 

p 1663 
Electr'nlc Resources, Inc., 4561 Colorado BIYd. Los Angeles. Cli. P 1667 
LEL Dlv. Varian, 75 Akron St, Coplagu, N. Y. . . . . . . . • . . . . . . p 1681 
Lorch Electronics Corp., 105 Cedar La., Engtewood, N. I. ..... p 1678 
Microwave Cavity Labs, Inc., 10 N. Beach Ave., La Grange,lIl. .. p 1687 
Narda Microwave Corp., Plaln.lew, N. Y. 
Omnl Spectra, Inc.,24600 Hallwood Ct., Farmington, Mkh. .... p 1690 
Partchester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Part Chester, N. Y. 
RF Amplifier CL, Box 141, Lake Grove. N. Y. ......... P 1694 
RLe Electronics Inc., 25 Martin Pl., Port Chester, N. Y. 
Sclentlfic-Atlants Inc., Box 13654, Atlanta, 61. 
Stalectra Corp., 225 Hay! St, Mamaroneck, N. Y. 
Transco Products, 4241 Glencoe Ave., Venice, Cain. ........ p 1711 
Var~L Co. Inc" 207 Greenwich Ave., SIImford, Conn. .... P 1714 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna. Va. . . . . . . .. P 1719 
Welnsehel Engrg. CL Inc., P.O. Box 577, Gaithersburg, Md. 
Aircom, Inc., Rle. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. I. 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Anzac Electronics, 121 Water St, Norwalk, Conn. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. I. 
Aviel Elctrns., Inc., 150 W. Cypress Ave., Burbank, Calif. 
Blass Anlenna Elctrns. Corp., 500 Willow Tree Rd., leonia, N. J. 
CES Electronics, 2968 Ave. Z. Brooklyn, N. Y. 
Coax Oevices, Inc., Bo,234-EEM, Chelsea, Mas~ 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 Bord.r st., East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electronic Sjlecially Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Electronic Slds Corp. of Amer., 1426-30 W. Front St., Plainfield, N.I. 
Elpac RF /Microwav., 18651 Von Karman Ave., Irvin., Calif. 
GPS Instrument Co., Inc., 14 Burr st., Framingham, Mas~ 
General Microwave Corp., 155 Marine St, Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Gremar, Inc., 10 Micro Dr., Woburn, Mass. 
Guide Industries, Inc., 11855 Wicks St, Sun Vall.y, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver Cily, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Indit Corp., 79 Albertson Ave., Albertson, N. Y. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. l. 
"'eridian Mellicraft, Ine., 8739 S. "'illergrove Dr., Whittier, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. I. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys. Cal. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mas~ 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Omega labs., Inc., Haverhill st., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
RF Systems, Inc., 155 King St, Cohasset Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Reeve Elctrns., Inc., 60J.EEM·W. lake St, Chicago, III. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Industrial Microwave Operation, 301 Industrial Way, San Carlos, Calif. 
Zeta Labs., Inc. 616 National Ave., Mountain View, Calif. 

DIVIDERS. VOLTAGE-ALSO SEE 
TRANSFORMERS. VOLTAGE·DIVIDING 

Aerospace Research Ine., 130 Lincoln Sl, Boston, Mass. 
Angstrohm Precision Inc., 7811 Lemona, Van Nays, Calif. 
Applied Research, Inc., 7& S. Bayles Ave., Port Washington, N. Y. 
Ari\ech Corp., 130 Lincoln St., Brighlon, Mass. .. .. . . . . . . . . .• p 1285 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. I. 
Biddie, lames G. Co., Township Line" lolly Rds., Plymouth Meeting, Pa. 
Burr·Brown Research Corp., Inl'l. Airport Ind. PII., Tucson, AriL p 514 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Dnen, Granier Field, Dept EEM &7, Manchester, H. H. 
Del Electronics Corp., 250 E. Sandford Bl.d., Mt Vernon, N. Y. 
Digitran Co., B55 S. Arroyo Pkwy., Pasadena, Calff. ......... p 2714 
Dranell Enginearing Labs, Inc., 1233 North Ave., Plainfield, N. I. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 1376,2473 
Electronic Precision Components Corp., 2 Brookdale PI. Mt Vernon, N. Y. 

p 2375 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Gamble, C. T. Inds., New lersey Ave. & Fairview St, Riverside, N. I. 

p 2378 
General Electric Co., Elclln. Camp. Sales Oper.,1 River Rd., Schenectady, N. Y. 
General Magnetics Inc., 135 Bloomfield Ave., BlOOmfield, N. I. 

p 1034,1036 
General Resistance.lnc., 500 Huber Ave., Mt. Vernon, N. Y. .... p 1392 
Hoilinstrument Labs, P.O. Box·23D,Oconta, Wise. 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 

DOSIMETERS 

lulie Research Lab Inc., 211 W. &Ist St, New York, N. Y. 
p 1412-1414,1416,1417,2394 

Kepco Inc., 131·3B Sanlord Ave., Flushing, N. Y. 
Marstan Elctrns., 307 Washington Sl, Orange, N. I. ........ P 2404 
Mierotran Co., Inc., 145 E. Mlnenla Ave., Valier Stream, H; Y. 
North Allantlc Industries Inc., 200 TermInal Dr., Plainview, N. Y. 

p 1452,1453 
North Hills Electronics Inc., Alexander PL, Glen Cov, N. Y. ..•. p 1046 
Nyllonles, Inc., Precision Resistor Dlv., Industrial Ave. Kutztown, Pa. 

p 2411 
Ohmite Manutacturlng Co., 3635 Howard St, Skokie, III. ..•.• p 2409 
Philbrick/Nexus Research, 17 Allied Dr. at Rts. 128, Dedham, Mass. 

p538 
Pyrofilm Raslstar Ca. Inc., 60 S. Jefferson Rd., Whippany, N. I. p 2412 
RFL Indl., Inc., Powerville Rd., Boonton, H. I. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calli. .... . . .. P 2322 
Shallcross, E. Preston St, Selma, N. C. .... .. ....... .. P 1483,2426 
Singer Co., Instrumentation Dlv., 915 Pembroke St,-Bridgepart, Conn. 

p 1494,1498 
Var~L Ca. Inc., 207 Greenwich Ave., Stamford, Conn. p 1714 
Vlshay Resistor Prods. Oi •. , 64 Lincoln Hwy., Malvern, Pa. . . . .. p 2433 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio ..•. p 2442 
A & M Instrument,lnc., Communily Dr., Great Neck, N. Y. 
A.O.!.P., 23 PI. leanne d'Arc, Paris, France 
Aimes Inds., Inc., Box 73, Lockport, III. 
Fluke, John MIg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Guildline Instruments ltd., 80x 99, Smith Falls, Ont., Can. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Honeywell, Inc., Aerospace & Oef. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
IB Instruments Inc., 7016 Euclid Ave., Cleveland, Ohio 
Idalee Bectronics Corp., 891 Fulton St., Valley Stream, N. Y. 
lones, Norman, Inc., Box I, South MerrimaCk, N. H. 
lordan Electric Company, 14707 Keswick St., Vun Nuys, Calif. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St Paul, Minn. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ar~. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. I. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
Pacific Photometric Instrs., 3024 Ashby Ave., Berkeley, Calif. 
Pearson ElectroniCS, Inc., 4007 Transport St, Palo Alto, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Solatron Enterprises, 421 E. Beach Ave., Inglewood, Calif. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 

DOLLIES & INSTRUMENT CARTS-SEE CARTS. 
INSTRUMENT & EQUIPMENT 

DOMES. OPTICAL 
Amersll, Inc., 885 Ramsey Ave. Hillsld, N. I. 
General Elec. Co., Lamp Glass Dept., 24400 Highland Rd., Richmond Hgts., Ohio 

p 1584 
Parabam Inc., 3017 E. Las Hennanas St, Compton, Cal. 
Servo Corp. 01 America, 111 Hew South Rd., Hicksville, H. Y. ... P 1708 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Electro·Oplical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
E,otic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Franklin Fibre·Lamit" Corp., 901·905 East 13th St., Wilmington, Del. 
General Laser Corp., 8 Erie Dr., Natick, Mass. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Harshaw Chemical Co., 1945 E. 97th St, Cleveland, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver Cily, Cal. 
lenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
lones, A. D. Optical Works, Inc., 64 Cambridge St., Burlington, Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Optics .for Industry, Inc., 1929 N. Buffum St, Mimaukee, Wise. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
Syncor Prod~ Co. Inc., 44 Eastern Ave., Malden, Mass. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Varo General, Garland Bank 8ldg., Garland, Tex. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

DOORS. CABINET. METAL-SEE CABINETS 
& ACCESSORIES. METAL 

DOPE. COIL-SEE INSULATING COMPOUNDS. 
COIL DOPE 

DOSIMETERS 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. 
Electrospace Corp., 956 Brush Hollow Rd., WestfJury, H. Y. •... p 754 
Vlctoreen Instr. DiY., 10101 Woodland Ave., Cleveland, Ohio 
Avco Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
Avco Elctrn~, 10700 E. Independence St, Tulsa, Okla. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
General Microwave Corp., 155 Marine St., Fanningdme, N. Y. 
General Nuclear Corp., 2640 Park Ave., New York, N. Y. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft Co., Research labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Isotopes, 50 Van Buren Ave., WestwOOd, N. I. 
Kahl Scientific Instr. Corp., P. O. Box 1166, JI Cajon, Calif. 
Meridian Metalcral\, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Research Corp., street Rd. & 2nd St Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Penberthy Div .. 6701 Maynard. 5 .. Seattle. Wash. 
Telefunken Sales Corp., South St, Garden Cily, N. Y. 

DOUBLERS. FREQUENCY-SEE MULTIPLIERS, 
FREQUENCY 
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DRAFTING· MACHINES 

DRAFTING MACHINES 
Data Technllf1lu Inc.,85 Gme St, Watertown, Mass. • .•••• : p 1024 
Dietzgen, E; Co., 2425 N. Sheffield Ave., Chicago, III. 
Gerber Scientific Instru~nt Co;, Box 305, Hartford, Conn. 
Hughes Aircraft, Aerospace Gp.,Centinela Ave. & Teale St., Culver City, Cal. 
Mechanical Enterprises, 3127 Colvin St., Alexandria, Va. 
straube Mfg. Co., Box 69, Waynesboro, Pa. 
UniverSal Drafting Maelline Corp., 5200 Richmond Rd., Bedford Hgts., Ohio 

OLS. DRY TRANSFER. 
SITIVE. nco 

Datak Passaic, N. J. ........ .. .. .. p 1 i 70 
Bishop Grophlts, Inc., 7300 Radford Ave., N. HolljWOod, Calif. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
Mechanical Enterprises, 3127 Colvin St., Alexandria, Va. 
Russell Inds., Inc., 96 Station Plaza Lynbrool!, N. Y. 
Symbo Co., 7609 Orcllard Ave., N., Minneapolis, Minn. 
Tech·Tae, Inc., 4924 Elsinore, Orange, Calif. 

DRAFTING TEMPLATES. & EQUIPMENT 
Dletzgen, E. Co., 2425 N. Sheffield Ave., Chicago,lII. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt AYe. E., Bronx, N. Y. 
Pickett Inds., Inc., Box 1515, Santa Barbara, Cam. 
Stacor Corp., 285 Emmet St., Newark, N. J. 
Uber Grafic Inslrs., Box 4. Palo Alto, CallI. 

DRAWERS.· SUDING 
Chassls·Trak, Inc., 525 S. Webster Ave. indianapolis, lad. ..• • p 578 
Premier Metal Pnlds. Co, 337 Manlda St., Bronx, N. Y. •••••• p 585 
Scau. Mig. Corp., 1181 Mentarey Pass Rd., Monterey Park, CaIH. p 586 
Techmar Corp., 2232 S. Cotner Ave., Los Angeles, Calil. . • • • • p 592 
BfC-Bernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Riester & Thesmacher Co., 1526 Wesl 25th St., Cleveland, Ohio 

. DRILLS & ACCESSORIES. HAND & POWER 
£rillson Specialized Tool Co., Bax 424, Pica-Rivera, CaIH. 
Ace Drill Corp., 2600 E. Maumee St., Adrian, Mich. 
Bendix Corp., Cutting Tool Di •• , 180 laurel St., Greenfield, Mass. 
Black & Decker Mfg. Co., 701E. Joppa ~d .. Towson, Md. 
Buffalo Forge Co., 490 Broadway, Buffalo, N. Y. 
Dimensional Control Machinery Co" Box 504, Salem, Ohio 
DoAll Co., 254 N. Laurel Ave., Des Plames, III. 
Dri·Cleve Corp., 54 Kinkel St., Wastbury, N. Y. 
Dumore Co., 1300 17 St, Racine, Wisc. 
Excellon Inds., 23915 Garnier, Torranca, Calif. 
Gardner-Denver Company, Gardner Expwy., Quincy, III. 
General Hardware MIg. Co., Inc., 80 White St., New York, N. Y. 
High Speed Hammer Co., Inc., 313 Norton St., Rochester, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Mico Instrument Co., 80 Trowbridge St., Cambridge, Mass. 
Mira Corp., 2242 N. Figueroa, Los Angales, Calif. 
Moody Machine Prods. Co., Inc., Box 2248, Providence, R. I. 
Penn Scientific PrOducts Co., Inc., 1000 Old York Rd., Abington, Pa. 
Portable Electric Tools Div., 1200 East State St., Geneva, III. 
Price & Rutzebeck, Box 30, Hayward, CaIH. 
Simonds Saw & Steel, Intervale Rd., Fitchburg, Mass. 
Snap·On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
Standard Pneumatic Motor Co., Box 745, Whittier, Calif. 
Techni-Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Tilden Tool Mfg. Co., Inc., 209 Los Molinos,San Clemente, CaIH. 
Townsend Co., Fabricated Products Div., West Newlon, Pa. 
Vigor Tool Co., 53 West 23 St., New York. N. Y. 
Wen Products, Inc., 5810 Northwest Hwy., Chicago, III. 
Wheelabrator Corp., 1478 S. Byrkit St., Mishawaka, Ind. 
Zephyr Mfg. Co., 201 Hindry Ave., Box 759, Inglewood, Calif. 

DRIVERS, CltOPPER 
American Time Products, 8u1ova Watch Ct., Inc., 

61·20 Woodside Ave., Woodside, N. Y. ., ...•.•. , . • . • . . •. p m7 
Pbllbrick/Nms Researcb, 17 Allied Dr. at Rle. 128, Dedllam, Mass. 

p 538 
Solid State Elctrn. Celli. 15321 Raren St., Sepulveda, Cal. P 2793, 2920 
Microweve Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 

DRIVERS. NUT 
Erikson Specialized Tool Ct. 80x 424. Plea-Rivera, Cam. ..••• P 2831 
Black & Decker Mfg. Co., 701 E. Joppa Rd., Towson, Md. 
Channelloci<, Inc., S. Mam St., Meadville, Pa. 
Crescent Niagaga Corp., 70 Niagara St., Buffalo, N. Y. 
E; T. M. Corp., 144 W. Chestnut Ave., MonrOVia, Cam. 
Gardner·Denver Company, Gardner Expwy., Quincy, IU. 
General Hardware MIg. Co., Inc., 80 White St., New York, N. Y. 
Hammel Riglander & Co., Inc., 435 Hudson SI., New York, N. Y. 
Hunter Tool!, 9851 Alburtis Ave., Sante Fe Springs, CaIH. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Klein, Mathias, & Sons, Inc., 7200 McCormick Rd., Chicago, III. 
Moody Machine Prods. Co., Inc.,. BOX 2248, Providence, R. I. 
Portable Electric Tools Div., 1200 Easl State St., Geneva, III. 
Porter, H. It, Inc., 74 Foley St., Somerville, Mast 
Proto Tool Co., 2209 Sante Fe AYe., Los Angales, Calif. 
Rosenberg Bros. & Co., 100 landing Ave., Smithtown, N. Y. 
Snap·On Tools Corp., .8120 28th Ave., Kenosha, Wise. 
Standard Pneumatic Molor Co., Bax 745, Whittier, CaIH. 
Tecllni·Tool, Inc., ,1216 Arch St., Philadelphia, Pa. 
Townsend Co., Fabricated Products Div., West Newton, Pa. 
Upson Tools, Inc., Box 4750, Rochester, N. Y. 
Vaco Producl$ Co., 510 N. Dearborn St., Chicago, III. 
Will~ms, J. H. & Co., 400 Vulcen St., Buffelo, N. Y. 
Xcelne Inc., Thorne & Bank Sts., Orellard Park, N. Y. 
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DRIVERS. SOLENOIJ);...SEE 
SOLENOID DRIVERS 

DRIVERS. SPEAKER 
Action Systems Co., 34 CambridgeSt, Meriden, Conn. 
Alias Sound DiY., 10 Pomeroy Rd., Parsippany, N. J. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St, Meriden, Conn. 
Electro-Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Femeo, Inc., Box f, Irwin, Pa.' 
Lansing J. B., Sound, Inc.,3249 Casitas Ava., Los Angeles, CaIH. 
Ruxton Elctrits. Co., 2420 N. Rosemead Blvd., S. EI Monte, CalW. 
UrJiversity Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 

DRIVERS, SWITCH 
AEL Inc., P.O. BOI 552, Lansdalt, Pa. 
ARM, Inc., 15 HlI'Old ct, Baysbore, N. Y. ................ p 1646 
Daleo Inds., Inc. 1711 West 135111 Sl; Gardena, caUl. ....... p 1660 
E & M laboratories, 5388 Starling CoRllr Dr., wesUab Yillap, Cal. 

p 1664 
Ledex Div. Ledex Inc., 12& Webster St., Deyton, Ohio ..•.•.• p 2747 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Globe Exploralion Co., Inc., Box 12338, EI Paso, Tex. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
MatrIx Div., Schafer Elcfms., 9119 De Soto Ave., Chatsworth, Calif. 
Microwave Assoc~, Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 

DRIVERS. TUBE 
BurroUghS Corp., Bctrn. Comp. DiY.,.Box 1228, Plainfield, N. J. 

P 1180,1183 
Calilornla Syl. Comp., Inc., 9176 Independence, Chatsworth, Cal. P 766 
IRlegratedClrcui! Elclrns., lac. 237 RIverview AYe., Newton, Mass. 

P 1193 
LAD Electn-Systems Inc., 7 Commercial Sl, HicksliUe, N. T. 
Inlegrated Circun Elctrn. Inc., Box 647, Waltham, Mass. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calij. 

DRIVERS & ENCODERS FOR READOUTS 
lurroughs Corp., Elctrn. Compo DiY .. lax 1226, Plainfield, N. J. p 1182 
Calffornla Sys. comp., Inc., 9176 Independence, CIIatsworth, Cal p 766 
Digital Eqllp. CIr/I., 146 Main St., Maytlard, Mass. . 
Dlscon Corp., I1SO Northwest 701J1 St., Fort Lauderdale, Fla. .,. P 11 as 
Dlspley Delices, Inc., 2928 NellrasIIa Aft., Santa Monica, CaIN. p 1186 
Induatrill Electronic Euglneers Inc., mo Lam .. a Aft., VI1I Nuys, caUl. 

p 1190 
Inlo·Lite, CarteHi Tec~noJOIJ Inc., 45-12 Ifllth St.. Cornoa, N. T. P 1191 
Integratel Circuli mtrns., lac. 237 Rlvenlew Ave., Newtoll, Mus. 

IRllr·Market Inc., 312 Waukegan Rd., Glenview, UL ...••..••. 
Masa Co., Inc., 216-220 MiD St., Brlstal, Pa. . .......•...... 
Pinlites fnc., 1275 B1H111fiald Ave., Fairfield, N. J •..•...•.••• 
Shelly Assollates Inc., III Eucalyptus Dr., Ef $egunde, Cal. . ... 
Theta Instrument Corp., Fairfield, N. J. ~ 

p 1193 
p 1194 
p 1195 
p 1198 
p 1202 

Transistor Electronics Corp., lax BI91, MilllltaporlS, MinD. .... p 805 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
EDP Corp., Box 6485, Orlando, Fla. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
InlegraledClrcuit Elctrn. Inc., Box 647, Waltham, Mess. 
Robins Data Devices. Inc., 15-58 127th St., Flushing, N. Y. 

DRIVES. DIAL 
GC Electronics, DepllD·l, 400 S. Wyman St., RlItlkford, III. 
Jackson Bros. (London) Ltd., 258 8nailway, New York, N. T. .., p 1173 . 
Jan Bardwara Mig. Co., Inc. 47·27 38th St., Long Island City, N. Y. P 2670 
Millen, James, MIg. Ct. Inc., 150 Elcunge St., Mal~en, Mass. 

P 1174,1175 
Smith, H. H., Inc., 812 Snedlfler Ave., Broak/J1l, N. T. 
Theta Instrum.nt Corp., Fairfield, N. J. ..... .. .. . .. .. .. .... p 1513 
Waldom Electronics, Inc., 4633 West 531d St.. CIIIcap, III. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
All Star Prods., Inc., P.O. Drawer 487, Defiance Ohio 
Dittrnore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wlsc. 
Fife Electronic Prods., 80 Commercial St., Freeport. N. Y. 
Geartronics Corp., 112 Chelmsford Rd., N. Billerica, Mast 
General Radio Company, 300 Saker Ave., W. Concord, Mass. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
National Radio Co., Inc., 37 Washington St., Melrose, Mess. 
Robertson Instrument Co., 1760 W. First St., Azusa, CaIH. 
USM Corp., 81 Bay State Rd., Wakefield, Mass 
VemalineProds.Co .• Inc., 455 W. Main St., Wyckoff, N. J. 

DRIVES" DRIVE MECHANISMS 
Automation Development Co., 9905 W. Jefferson BIni., Culver City, Calif. 

P 2661 
B & K Instruments, Inc., 5113 West 164tlI St., Cleveland, Ohio 
Sa"" Controls DiY., 700 Pleasant St, WatarlM, Mus. 
BOWIRIr Instrumenl Corp., 8000 BJufltan Rd., Ft Wayne, Ind. .,. P 1021 
Dynamic Instramenl Corp., Depl EEM, 115 E. Bethpage Rd. Plalll¥lew, N. Y. 

p 1729 
Gaylor·Rives, 422 S. Pasadena Ave,. Pasadena, Cal. 
General Electric Co., Elclnl. Comp. Sales Oper., I River Rd., Sclleaectady, N. Y. 

p 1733 
Haydon, A. W. Co., 232 N. am St, WatarbulJ, Ctnn. 
Helilronics CorIL, 818 Mccarter Hwy., Newark, N. J. ••...•..• p 1220 
Jackson Bros. (London) LId., 258 Broadway, New York, N. Y. ... p 1173 
Jln Hardwara Mig. Co. Inc., 47-27 36th St., Loug Island City, N. Y. P 2670 
Ledex DIY., Ledex Inc., 12& Webstar St. OaJlon, Ohio ••.•.•• p 2747 
M'dIen, Jamas, Mig. Co. Inc., ISO Exchange SJ., Mahlen, Mass. 

P 1174,1175 
Precision Mecbanisms Corp., 44 Irooldyn Ave, Westllury, N. Y. p 2671 
Serva-TIk P"ducts ComplllY, 1088 Geme Rd. Hawlborne, H. I. .. p 1763 
Starling Instl, 78 E. SecORd St. Mineola, N. Y. . •• • • . . . •• • p 1767 
Tbeta Instrument Corp., Fairfield. N. I. .................... P 1513 
Waldom Electronlet, Inc., 4833 West 53nI St, Cblcago, III 
Weston-Trallsicoil CamponllllS DiY. WOftIster, Pa. ;......... P .. 2678 
Advance Gear & Maelline Corp., 5851 Holmes Ave., Los Angeles, Calif. 

All Star Prods., Inc" P.O. Drawer 487, Defiance, Ohio 
Allis, Louis CO.,Div. Litton Inds., 427 E. Stewart St, MBweukee,Wisc. 
Analog G.eneral Corp., 7 Neil Ct., Oceanside, N. Y. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Christian Precision Mfg. Co., Inc" 12th & Federal Stt, Camden, N. J. 
Cutler.JIammer, Inc.,4201 N. 27 St., Milwaukee, Wise. 
Dittmore.freimulh Corp., 2517 E. Norwich St.,Milwaukee, Wise. ' 
Dynamic Gear Co., Inc., 4571 N.W. 8th.Ave., Ft.lauderdaJe, Fla. 
English Elec. Co., Ltd., EnglishElec. House Strand, London, W.C. 2, Eng. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. 
File Electronic Prods., 80 Commercial St, Fr~rt, N. Y. 
Furnas Electric Co., 1197 McKee St., Batavia, 111. 
Gearironics Corp., 112 Chelmsford Rd., N. BHlerica, Mast 
Heller, G. It, Corp., Box 14746, las Vegas, Nev. 
Insco Corp., Main St., Grolon, Mass. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Kinetic Instr. Co., 1072 Linwood St., Brooklyn, N. Y. 
Kingrnann·White, Inc., 653 S. Melrose St., Placentia, Calil. 
Lem Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
lavelli Machine Works, Im:., 4635 W. lake St., Chicago, III. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monice, CalH. 
Lisk, G. W., Co., Inc., S019 Soulh St.; Clifton Springs, N. Y. 
McNally Bros. Maell. & Gear Co., 1145 E. 79th St, Minneapolis, Minn. 
Metronlnstrument Inc., IOSI S. Platte River Dr., Denver, Colo. 
National Radio Co., Inc., 37 Washington SI., Melrose, Mass. 
PIC Design Corp;, 477 Atlantic Ave., E. Roci<away, N. Y. 
Permanent Magnet Co., fnc., The, 4437 Bragdon St., Indianapolis, Ind. 
Raybestos·Manhattan, Inc., 61 Willett St., Passaic, N. J. 
Reliance flec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robertson Instrument Co., 1760 W. First St., Azusa, Calil. 
Robot Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Stop Componenls.lnc.,100 Commercial St., Freeport, N. Y. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
USM Corp., 81 Bay Stale Rd., Wakefield, Mass. 
Vemeline Prods. Co., Inc, 455 W. Main St., Wyckoff, N. J. 
Warner Electric Brake & Clutell Co., Beloit, Wisc. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 

DRUMS. COMPUTER MEMORY-ALSO SEE 
MEMORY SYSTEMS. DRUM 

Digital Equill. Corp., 146 Mem St., Maynard, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, .Cal. 
Bielski Memory Systems, Inc., 122. Easl 42 St, New York, N. Y. 
Christ~n Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St, Wellesley Hills, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culvar City, Cal •. 

DRY TRANSFER LEnERS & NUMBERS-SEE 
. KITS. MARKING-ALSO SEE DRAFTING 

SYMBOLS 

DRYERS. AIR. HEAnESS 
AUas Engineering Corp., 26 Custer St., W. Hartford, Conn. 
BTU Engineering Corp., 179 Bear Hill Rd., Waltham, Mass. 
Cargocaire Engineering Corp., 8-10 Chestnut St., Amesbury, Mass. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
Hayes; C. f. Inc., 870 Wellington Ave., Cranston, R. I. 
Humphrey, Inc., 2805 Canon St., San Diego, Calif. 
Kahn & Co., Inc" P. O. Box 516, Hartford, Conn. 
Kewaunee Scientific Equipment, 4014 Logan St., Adrian, Mich. 
lear Siegler, Inc., Romee DiY., 241 S. Abbe Rd., Elyria, Ohio 
Lectrodryer Div., Box 4599, Pittsburgh, Pa; 
Lindsay Structure, 1360 Edgar St., Evansville, Ind. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Podior, J. Co., Inc., 7895 Browning Rd., Pennsauken, N. J. 
Puregas Equipment Corp., 1445,Strongs Rd., Copiague, N. Y. 
Ross Engrg. Div., Box 751, New Brunswick, N. J. 
Superior Conlinental Corp., Box 489, Hickory, N. C. 

DUCTS. FLEXIBLE 
Colburn Instrs., Inc. 354 Cara! CkcJe, a Sepo, CalH. 
Wlremold Co., Hartlard, Coni. .. .. .. .. .. .. .. .• • .. p 1010,1011 
Flexaust Co., 277 Park Ave., Ne. York, N. Y. 
Flexco DiY., 6855 Suva St., Boll Gardens, CaIH. 

DUCTS. WIRING 
Panduit Corp., 17301 Ridgeland AVI., I1n/ey Park, 01. ..•..•.. p 2963 
Wlrtmold Ct., Hartlerd, CORa. .. .. . .. .. " .. .. .. p 1010,1011 
Amerind-MacKissic, Inc., Box Ill, Parkerfor~, Pa. 
CuIIer·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wise. 
Danex Corp., 60 Totnlinson Rd., Huntmgdon Valley, Pa. 
Electrical Security Div., 1524 E. 14 Mile Rd., Madison Hgts., Mich. 
Feiner, P. & Sons, Inc., 522 West 45 St., New Yor~ N. Y. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Iluelph, Ont. Can. 
Hoffman Engrg. Co., 9th & Tyler SIS., Anoka, Minn. 
Ideal.JIelierman Can.,. lid., 331 Frankcom St., Ajax, Ont, Can. 
Ideas, Inc., 118 Grand Me.,Laramie, Wyo. 
Mid-West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Porter, H. K. Company, Inc .. , Porter Bldg., Pittsburgh, Pa. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 

. Square 0 Co., 205 S. Northwesl Hwy., Park Ridge, III. 
Stahlin Brothers, Im:., 500 MapleSt, Belding,Mich. 
Teylor Electric, Inc., Fisher Rd., HoweR,Miell. 
Tylon Cprp. of America, 46 Liberty St.,Metuchen, N. J. 
Waber Electronlts, Inc., 2000 N. Second St., Philadelphia, Pa. 
Wadsworth Electric MIg. Co., Inc., 20 West 11th St., Covington, Ky. 
Zippertubing Co.; 13000 S. Broadway, los Angeles, Calif. 

DUMMY LOADS 
AEL Inc., P.O; BOI 552, Lansdale, Pa. 
ARM, Inc., 15 Hlnlld ct., Baysllore, N. Y. ..".... ....... p 1646 
Auf Inslrs., lac., 139~0 34th Rd. FllISbmg, N. Y. 
Bini Electronic Corp., 30303 Aurora Rd, Cleveland, Okio • . .• • • • P 1342 
lJynographic actrn. Corp. 57 Bloomingdale Rd., HicksviJle, N. T. P 1661 
E & M laboratories, 5388 sterling Center Dr., WesHake Yillage, Cal. 
aeclro Impulse, lac. 116 Chestnut St., Red Sank,N. J. .. P 1372. 1669 
FaircllHd/Efectra-MelrItsCorp., 100 Church St.,,Amsterdam, N. Y. 
rdmDhm O'IY., 37·1147th Ate., Long Island City, N. T. ........ P 1671 



Heath Ca., Dept 180, Benton Harbar, Mlcb. 
Kings ElctrnL Co., Inc., 40 Marbledale Rd., Tuckahoe, H. Y. 
lAD Electro·Systems Inc., 7 Commercial St, Hicmille, H. Y. .. p 1677 
Lorch Electronics Corp., 105 Cedar La., Englewood, H. J. 
Microwave Cavity Labs, Inc., 10 H. Beach Ave., La Grange, III. .. p 1687 
Microwave Devices DIv., Bendix Carp., Hurricane Rd., Franklin, Ind. 

p 1656 
Narda Microwave Corp., Plainview, N. Y. p 1689 
Ohmite Manufacturing Ca., 3635 Howard St, Skokie, III. 
Omnl Spectra, Inc., 2_ Hallwood Ct, Farmington, Mich. .... p 1690 
Phllco/Fard Corp., C & Tioga SIs., Philadelphia, Pa. .......... p 1692 
POrlchester Inslr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier MlcrowlVl Corp., 35 New Brcad St, Port Chester, N. Y. 

. Pyrofllm ResIstor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. 
RLC Electronics Inc., 25 MartIn Pl., Port Chester, N. Y. 
Sealectro Corp, 225 Hoyt St, Mamaroneck, N. Y. 
Spar Electronlc~ 7969 Engineer Rd., San Diego, Calif. ........ p 2111 
Stoddart Electro Systems, 2045 W. Rosecrans Ave., Gardena, Cam. 
Vitlinia Electronics Co., Inc., 2908 Telester Ct, Falls Church, V •• 
Waten Mfg. Inc., 533 Baston Post Rd., Wayland, Mass. 
Welnschel Engq. Co. Inc., P.O. Box 577, Gallhersburr, Md. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Airtron Div., L1l1on Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Aviel ElctrnS., Inc., 150 W. Cypress Ave., Burbank, Calif. 
Avtron Mfg;, Inc., 10409 Meech Ave., Cleveland, Ohio 
Barlll Electronies, Inc., 7177 Wall St, Cleveland, Ohio 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
CES Electronios, 2968 AYe. Z, Brooklyn, N. Y. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Collins Radio Co., Dallas, Texas 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Confrol Data Corp., 400 Border St., East Boston, Mass. 
Core·Tronics Inc., 241 N. Day St.. Orange, N. J. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
DiHmore.freimutl1 Corp., 2517 E. Norwich St., Milwaukee, Wise. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Ele~trofilm Inc., 7116 Laurel Canyon Blvd., N. Hollywood, Calif. 
Electronaulics, Newtown Rd., littleton, Mass. 
Energy Systems, Inc., 3180 Hanover St., Stanlord Indl. Pk., Palo Alto, Calif. 
Film Componenls Div., 155 Saw Mill Riyer Rd., Yonkers, N. Y. 
Gombos Microwaye Inc., 48 Webro Rd, Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Ham Kifs, Box 175, Cranford, N. J. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501' Page Mill Rd., Palo Alto, Calif. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 
Jasik Labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Cal~. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pica Rivera, Cal. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca 8ectronics, Inc., 459 E. Main St, Denville, N. J. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Cal~. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Mi-Kro Connectors Div., 4Q.09 21s1 St, long Island City, N. Y. 
Microlab/FXR, 10 Microlab Rd., Livingslon, N. J. 
Microlech, 1425 Milldale Rd., 'Cheshire, Conn. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Filter Co., Inc., 135 W. Manlius St., Easl Syracuse, N. Y. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Mobil ElectroniCS, Inc., Box 1132, Anderson, Ind. 
Norton Co., 1 New Bond St., Worcester, Mass. 
Omega Labs., Inc., Haverhill St, Rowley, Mass. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Polyphase Inslr. Co., 126 E. Fourlll St., Bridgeport, Pa. 
Radiation Devices Co., Box 8450, Baltimore, Md. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Radio Engineering Labs., 29-01 Borden Ave., Long Island City, N. Y. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec Div., 24003 Venlura Blvd., Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St.,lexington, Mass. 
Reeve Elctrns., Inc., 60J.EEM·W. Lake St., Chicago, III. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., PassaiC, N. J. 
Sfates Co., 19 New Park Ave., Hartford, Conn. 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Taffet Electronics, Inc., 27·0\ Brooklyn-Queens Expwy., W., Woodside, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tem·Pres Res. DiY., Carborundum Co., 1401 S. Atherton St., 

State College, Pa. 
Tru-Connector Corp;, 245 Lynnfield St., Peabody, Mass. 
Trylon, Inc., Elverson,P •. 
Varian Assoes., 611 Hansen Way, Palo Alto, Calif. 
Varian Industrial Microwave Operation, 301 Industrial Way, San Carlo~ Calif. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 

DUPLEXER EQUIPMENT-SEE RECEIVERS: 
TRANSMITTERS: ETC. 

DUPLEXERS. MICROWAVE 
AEL Inc., P.O. aex 552, Lmdale, PI. 
Doullas Microwave Ca, Ranrcad PI., Mamaroneck, N. Y. 
E & M Laboratories, 5388 Sterling Center Dr., Westlake Village, Cal. 
LEL Diy. Varfan, 75 Akron St, Copiague, N. Y. • 
Nippon EJec. New Yark Inc., 20D Park Ave., New York, H. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Parlchester Inslr. Cerp., 114 Willlins Ave., Port Chester, N. Y. 
Premier MicrcWIVI Carp., ~5 New Braad St, Port Chester, N. Y. 
RLC Electronics Inc., 25 Martin Pl, Part Chester, H. Y. 
Raven ElectroniCS, Inc., 101 W. Alameda Ave., Burbank, Calil. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 

Airtron DiY., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alpha Industries, Inc., 381 Elliol St, Newton Upper Fall~ Mass. 
Applied Microwave Lab, Inc., Andover St, Andover, Mass. 
Cardion Communications, long Island Expressway, Woodbury, N. V. 
Cardwell Condenser Corp., 80 E. Monlauk Hwy., lindenhurst, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Coax Devices, Inc., Box 234·EEM, Chelsea, Mass. 
Diamond Anlenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dittmore·Freimulh Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Elpac RF/Microwave, 18651 Von Karman Ave .• Irvine, Calif. 
Farinon Eleclric. 935 Washington St., San Carlos, Calif. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Hyleironics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Kevlin Mfg. Co., 26 Conn St, Woburn, Mass. 
Lear Siegler, Inc., Elctrn. Instr. Div., 714 N. Brookhurst St., Anaheim, Cal. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro-Radionics, Inc., 14844 Oxnard St, Van Nuys. Cal. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assoc~, Inc., Northwest Ind. Par~ Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assoes., Inc., Ledge St., Nashua, N. H. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
N·H Microwave, Inc., Box 887, Red Bank, N. J. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Ramcor, Inc., 270 E. Pulaski Rd .• Huntington, N. V. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Sperry Microwave Elctns. Div., Box 4648, Clearwater, Fla. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

DUPLICATORS. MAGNETIC TAPE 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester, N. Y.. .. p 758,759 
Crown Inl'l., Ba. 1000, Dept. EEM, Elkhart, Ind. . ... ,...... p 2159 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Audiotronies Corp., 7428 Bellaire Ave., N. Hollywood, Calif. 
Cassettes Unlimited, Corp., 200 Claremont Ave., New York. N. Y. 
International Radio & Elctrns. Corp., 1718 W. Mishawaka Rd., Elkhart, Ind. 
Merchant R. C. Co., Box 246, Carmel Valley, Calif. 
Multi Media Engrg., Inc., 2385 Lewis Ave., Rockville, Md. 
Taben Recordings, 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 

DUPLICATORS. PAPER TAPE 
Tally Corporation. 1310 Mercer St. Seattle, Wash. 

DUST·FREE CHAMBERS-SEE ROOMS. 
CLEAN. DUST·FREE 

DVM'S-SEE METERS. VOLT. DIGITAL 

DYNAMOMETERS 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Magtrallnc., 240 Seneca st., Buffalo, N. Y. ..... p 1749 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Singer Co., Instrumentation Div., 915 Pembrake St, Bridgeport, Conn. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
Bear Mfg. Co., 2830-5th SI., Rock Island, III. 
Chat ilion, ); & Sons, 83-30 Kew Gardens Rd., Kew Gardens, N. Y. 
Dillon, W. C. & Co., Inc., 14620·EP Keswick St, Van Nuys, Calif. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
General Thermodynamics Corp., 164 Ballardvale St., Wilmington, Mass. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kahn & Co., Inc., P. O. Box 516, Hartford, Conn. 
Lebow Assocs., Inc., 21820 Wyoming Ave., Oak Park, Mich. 
Matrix Corp., 520 North 11th Ave., Beech Grove,lnd. 
McFadden Electronics Co., 8953 S. Atlantic Blvd., South Gate, Calif. 
NiChols. R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Stoelting, C. H., Co., 424 N. Homan Ave., Chicago, III. 
Task Corporation, Box 3999, Anaheim, Calif. 
Thwing·Albert Instr. Co., 10960 Dutton Rd., Philadelphia, Pa. 
Vibrac Corp., Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 
West Coast Resc~ Corp., Box 25061, los Angele~ Calif. 
Wood, C. N. Mfg; Co., Rle. 332, E., Newtown, Pa. 

DYNAMOTORS 
General Electric Co., Elctr~ Camp. Sales Oper, 1 River Rd., Sthenectady, H. Y. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Continental Electric Co., Inc.,325 Ferry St., Newark, N. J. 
Dyna Technology, Inc., Box 3263, Sioux City, Iowa 
Dyna Technology Inc., 2201.E. 7th St., Sioux City, Iowa 
EIQclronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Robbins & Meyers, Inc., 1345 lagonda Ave., Springfield, Ohio 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

EARPHONES-SEE HEADPHONES & 
HEADSETS 

ECHO BOXES-SEE BOXES. ECHO 

ECHO RANGING EQUIPMENT. ULTRASONIC 
Arnold Magnetics Corp., 11264 Playa Ct., Culver City, Cal. 
Arenberg Ultrasonic lab., Inc., 94 Green St., Jam,ica Plain,' Mass. 
Automation Inds., Inc., 1901 Bldg., Century City, Los Angeles, Calff. 

ELECTROMYOGRAPHS 

Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Automation Industries, Inc., Box 950, Boulder, Colo. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Digilrol Systems, Inc., W. Main St., Amenia, N. Y. 
Electro·Ceramics, Box 15096, Salt lake City, Utah 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Oef. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Massa Div., 280 lincoln St., Hingham, Mass. 
Pearce-Simpson, Inc., Box 800, Biscayne Annex, Miami, Fla. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J . 
Research Mfg. Corp., Box 6056, San Diego, Calif. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Straza Industries, 790 Greenfield Dr .• P.O" Box 666, EI Cajon, Calif. 

ECONOMIZERS, CARBON DIOXIDE 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St, San Diego, Cal. 

EDITING EQUIPMENT. MAGNETIC TAPE 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Santa Ana, Calif. 
Elp, Mktg. Inds., Inc., Thorens & Atlantic Aves., New Hyde Par~ N. V. 
Video Research Corp., 761 N. Washington St.,RockYille, Md. 

ELASTOMERS. HEAT SHRINKABLE-SEE CAPS. 
FORMS & TAPES. HEAT SHRINKABLE
ALSO SEE TUBING. HEAT SHRINKABLE 

ELECTRICAL SURGE ARRESTERS-SEE 
ARRESTERS. ELECTRICAL SURGE 

ELECTROCARDIOGRAPHS (ECGI 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Computer Instr. Corp, 92 Madison Ave., Hempstead, N. Y. 
Honeywell TesUnstruments Oiv., Ba. 5227, Denver, Calo. .... p 1403 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
Avionies Res. Prods. Corp., 6901 W. Imperial Hwy., Los Angele~ Cal. 
Beckman, Clinical Instrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instruments,lnc., Spinco Div.,1ll7 California Ave., Palo Alto, Calif. 
Bi~Medical [Ictrns., Inc., 653 lofstrand la., Rockville, Md. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Biotronies, Inc., 838 Butte St., Redding, Calff. 
Dallons Instrs., 120 Kansas St., EI Segundo, Calif. 
Dalum, Inc.,' 170 E. Liberty Ave., Anaheim, Calif. 
Electronic Science Labs., 3920 Bryn Mawr, Dallas, Tex. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
Mennen-Greatbatch Eletrns. Inc., 10123 Main St, Clarence, N. Y. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Waters Co., Diy. Flo·Tronics, Inc., Box 529, Rochester, Minn. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

ELECTRODES-SEE TUBE PARTS 

ELECTRODES. ELECTROPLATING-SEE 
ELECTROPLATING EQUIPMENT & SUPPLIES 

ELECTRODES. SPHERICAL 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Ceral, FIa. 

p 2878 
Avionics Res. Prods. Corp., 6901 W. Imperial Hwy., los Angeles, Cal. 
Becker Bros. Carbon Co., 3450 S. Laramie Ave., Cicero, III. 
Hughes Aircraft Co., Vacuum Tube Prods. Div.,/Welding Equip., 

2020 Oceanside 8lvd., Oceanside, Cal~. 

ELECTROENCEPHALOGRAPHS (EEG) 
Honeywell Test Instruments Diy., Bax 5227, Denver, Colo. p 1403 
Nawport Lahs .. Inc., 630 E. Young St, Santa Ana, Calif. 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Beckman, Clinical Instrs. Oper., 2500 Harbor Blvd., 'Fullerton, Cal. 
Bio·Medical Elctrns., Inc., 653 lofstrand la., Rockville, Md. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Biotronics, Inc., 838 Butte St., Redding, Calif. 
Datum, Inc., 170 E. Liberty Ave., Anaheim, Calif. 
Egan laboratory, 101-56 \13th St, Richmond Hill, N. Y. 
Electronic Science Labs., 3920 Bryn Mawr. Dallas, Tex. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
San·ei Instr. Co., Ltd., Enoki Bldg., 2·chome223·2 Nishi-Okubo, • 

Shinjuku-ku, Tokyo 160, Japan 
Waters Co., Div. Flo·Tronics, Inc., Box 529, Rochester, Minn. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. ' 

ELECTROMAGNETIC READOUTS-SEE 
READOUTS. ELECTROMECHANICAL 

ELECTROMECHANICAL READOUTS-SEE 
READOUTS. ELECTROMECHANICAL 

ELECTROMAGNETS-SEE MAGNETS, 
ELECTROMAGNETIC 

ELECTROMETERS-SEE METERS, ELECTROMETER 

ELECTROMYOGRAPHS 
London Co., 811 Sharan Dr., Westlake, Ohio 
Newport Lahs., Inc., 630 E. Younl St, Santa Ana, Calil. 
8eckman, Clinicallnstrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
8eckman Instruments,lnc., Spinco Div., 1117 California Ave., Palo Alto, Calif. 
8iocom Inc .• 5883 81ackwelder St., Culver City, Calif. 
Bionic Instruments, Inc., 221 Rock Hill Rd., 8ala Cynwyd, Pa. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Cal~. 
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ELECTROMYOGRAPHS. (Cont'dl 

Lehigh Valley Ele~tronics, Inc., Box 125, Fogelsville, Pa. 
Northern Precision Labs, Inc., 20Z Fairfield RIL, Fairfield, N. J. 
SalHi Instr. Co., Ltd., Enokl Bldg., 2-cirome 223-2NisI1~Okubo, 

Shinjuku·ku, Tokyo 160. Japan ~ 
Waters CO.iDiY. Flo-Tronles, Inc., Box 529, Rochesler, Minn. 

ELECTRON GUNS-SEE TUBE PARTS ~ 

ELECTROPLATING EQUIPMENT & SUPPLIES 
Bedman Instr., Inc., Cedar Goo Opar .. 89 Commerce Rd, Cedar Gmve, N. J. 
Gates Electronic Co., Inr:. 256 VIII Nesl Ave., Bronx, N. Y. 
Macarr, Inc., 4380 Bunard Ave., New Yerk, N. Y. •..• . .. . . • . p 2042 
Opad Electric Co. Inc., 43-12 Walkar St., New York, N. Y. 
SangamG Electric Co., P.O. Bax 128, ~icbll1, S. C. 
Aubin, A. [ Co., Box 29, Glastonbury, Conn. 
8arnes Engineering Co., 3012 S. Halladay St., Santa Ana, Calil. 
Beckman Inslrs., Inc., Process Instrs. Div., 25M Harbor Blvd., Fullerton, cal. 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Enthone, Inc., Box 1900, New Haven, Conn. ' 
Elehomalic, Inc., Box 444, Waltham, Mass. 
Fidelity Chemical Products Corp., 472 Frelinghuysen Ave., Newark, N. J. 
Hull, R. O. & Co., Inc., 3203 West 7I St., Cleveland, Ohio 
Kahn & Co., Inc., P. O. Box 516, Hartford, Conn. 
Luft Instruments, Inc., Old Winter 51., Lincoln, Mass. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. 1 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Mefaplast Electrochemicals Corp., 91.5 Westchester Ave., Bronx, N. Y. 
SeI·Rex Corjl1lration, 75 River .Rd., Nutley, N. 1 
SelectIons, ltd., 116 East 16th St., .New York, N. Y. 
Servometer Cerp., 82 Industrial E., Clilton, N. J. 
Sileo Metachemicaj, 935 £est63rd St., Cleveland, O.hiO 
Sigma Sy,. Corp., 1703 Oak Lawn Ave., Dallas, Tex. 
Technic, Inc., Box 965, Providence, R. I. 
Westinghouse Electric InU. Co., 200 Park Ave., New York, N. Y. 

ELECTROPLATING POWER SUPPLIES-SEE 
POWER SUPPLIES, ELECTROPLATING 
EQUIPMENT ' 

ELECTROPLATING SERVICES-SEE SERVICES, 
PLATING 

ELECTROSTATIC SPRAY PAINT SYSTEMS
SEE SPRAY SYSTEMS. nECTROSTATlC 
PAINT ' 

ELEMENTS, HEATING-' 
SEE HEATING ELEMENTS 

ELEMENTS, SENSING-'SEE TRANSDUCERS 

ELIMINATORS, BATTERY-ALSO SEE POWER 
SUPPLIES 

ABC PraductS, 6485 Cembrldge St, MinnUjlol1s, Minn. 
ATRElectranlcs, Inc., 3lIO East 4th St.,.St. Paul, Minn. ..• • . . . p 1832 
Abbott Trarmster I.aIII,lnc. 5200 W. Jefferson BIYtI., Los Aageles, Calif. 
CTS 8f Canada, Ltd. 80 Thomas St., Streemill., Ont, CIII. 
Cbr~tie Electric Corp., 3404A W.,17 St., Las Angeles, Calif. .•• p 1895 
Dynage Inc., 1331 Blua HOIs Ave., BIonmfield, Conn. 
Dynamic Instrument Corp., Dept. £EM, 115 E. Belbpage Rd, Plalnvlaw, N. Y. 

, Elasco, Inc., 5 NortlJweod Rd, BlOOmfield, ConlL 
Electra Products Labs, Inc., Power Sepply DiY, 

6125 KP Howard St., Chicago, RI. • •••••••••••••• '. • • • . •• p 1936 
Electro Prods, Labs., Inc., 6125 KP, Howard St, Chicago, HI. ... p 1936 
Eleclrenk: Researell Assoc. Inc, 61 Sand Park Rd. Cadar Grave, N. J. 
Elgin Electronics, Inc. 21135 W.12Ib St, Box 1318, Erie, Pa. 
Gates E1eclrQnlc Co, Inc, 256 Van Nest Ave, BraRX, N. Y. p 1950,1951 
Gao Space ~stems, Inc., &301 .48tb St. N., St. Petersburr,lla. p 1393 
Healb Co., Dept. 180, Benton Harbor, MIcIr. 
InstruLab, Inc., 1205 Lamar St, Dayten, Ohio ..........•.... p 1968 
international Ractiflel, 233 Kansas St.,. EI Segundo, Celif. 
Kepco Inc., 131-3B Sanford Ave.; F1l1S11ing, N. Y. 
Macarr, Inc., 4360 Bullard Ave., New York,lI. Y. • . • • • . • . • . . p 2042 
Mid.£aslem Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. J. 
Msterula Cemm. & Elctrns., Inc., 4501 N. Augusta Blvd" Clrlcago,IU. 
North l.1ectric Co, Electronetiet DiY., 553 S. Market St, Galion, Olritl 
Opad Electric Co. Inc., 43;12 W~r St. New York, N. Y. 
Power Designs Inc;, '1700 Slrames Dr., Westbary, N. Y. 
PowertBc DiY., 9168 DeSnto Ave., Chatsworlb, Cain. 
Scbauer Mig. Carp, 4516 Alpine Ave. Cincinnati, Obla 
Sonstena Carp. BatteJy DIY. Dept. 810, Box 200, Elmsford, N. Y. P 2093 
Sorensen OperatiOll, Rlcbards Ave., 1IerwaJk, Conn. 
Todd Prods. Carp., 28 Laurel St., Hicksville, N. Y. 
Trygan Electronics Inc, 111 Pleasant Ave., Roosevelt N. Y. 
Wanlass Electric CG., 2175 S. Grand Ave., Santa Ana, Calif. 
A. C. Electronics CO.,I1766 W. Pico Blvd, Los Angeles, Calif. 
Applied Electro Mechanics Inc., 23SO Duke St., Alexandria, Va. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. 1 
Bogue Electric MIg. Co., 52 Iowa St., PatelSlln, N. J. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Cyberex Inc., 4399 Industrial Pkwy., WHloughby, Ohio 
Eico EJectronic Instrument Co., Inc., 2B3 Malte St, Brooklyn, N. Y. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Engineering Assoes., 434 Patterson Rd., Dayton, Ohio 
fodtro, Inc., Federal E1ctrns. Bldg., Rockville Centre, N. Y. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Industriallnslrs, ltd., Stanley Rd., Bromley, Ken~ England 

,Labgear,lId., Cromwell Rd., Cambridge, Eng. 
leclretech, Inc., 1221 W. DeyonAve., Chicago, HI. 
Model Rectifier Corp., .5300 21st Ave., Brooklyn, N. Y. 
Modular Devices, Inc., 1265 West 1351h St, Gardena, calif. 
North Electrk: Co., 553 S. Market St., Galion, Ohio 
Pentronics Corp., 10 Cheney St., Dorchester, Mass. 
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Philips Electronics Industries, ltd., U6 Vanderhoof Ave., Toronto, Ont., Can. 
Philmore MIg. Co., Inc., 131J.1l1 Jamaica Ave., Richmond Hill, N. Y. 
Power Control Corp., .Box 11432, Pittsburgh,Pa. 
Power Conversion Prods. Inc., Forty Two East St., Crystal Lake, III. 
Precise Electronics, r6 E. 2nd St., Mineola, N. Y. 
Precision Apparatus, lSOI W. Belle Plaine, Chicago, III. 
Ramm Rectifier Co., Inc., 3,40 Coster St., Bronx, N. Y. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., St. louis, Mo. 
Sencore, Inc., 426 S. Westgate Dr., Add~on, III. 
Shigoto Industries, Inc., 350 fifth Ave., New York, N. Y. 
Stark Electronic Instruments, ltd.cl80 Station St., Aja~ Ont., Can. 
Sun Capacitors, 2554 Lawrence, Chicago, III. 
Tel·lnstrument Elctrns. Corp., 728 Garden St, Carlstadt, N. J. 
Triple-A Specialty Co., 5750 West 51st St., Chicago, III. 
Warren Communications, Newtown Rd., littleton, Mass. 
Westinghouse Electric IntI. Co., 200 Park Ave., New.York, N. Y. 

ENAMEL INSULATlON-. .-
SEE INSULATING COMPOUNDS. ENAMEL 

ENCAPSULATING CUPS-SEE CUPS. 
ENCAPSULATION 

ENCAPSULATING' MATERIALS-SEE 
COMPOUNDS, ENCAPSULATING 

ENCAPSULATION SERVICES-SE.E SERVICES, 
ENCAPSULATION 

ENCLOSURES, COMPONENT, PLUG·IN-SEE 
CANS 

ENCLOSURES. SPEAKER. (EXCLUDING KITS) 
EleclreDIc Research Assoc. Jnc., 67 Sand Park Rd, Cedar Grave, N. 1 
Heath Co., Dept 180, Benton Harbor, MIcIr. 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Alcor, Inc., 215 S. Tioga st., Ithaca, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Products Inc., 6825 S. Chicago Ave., Chicago, III. 
Altec lanSing, 1515 S. Manchester Ave., Anaheim, calif. 
American Communications Corp., 17I'rIS Evelelb Rd., Jamaica, N. Y. 
American Geloso .Electronies Inc., 251 Park Ave. S., New York, N. Y. 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Argos Products Co., Inc., 600 S. Sycamore St., Genoa, III. 
Atias Sound Div., 10 Pomeroy Rd., Parsippany, N. J. 
8.J.M. Co., San Juan Darlington, Santurce, Puerto Rico 
Baltic Metal Products CO.,120 Sutton St., Brooklyn, N, Y. 
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Kappa Networks Inc., 185 Roosevelt Ave., Carteret, N. I. 
Nippon Elec. Ne. YortIlne., 200 Parle AWl., New York, H. 1. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 
Sangemo Electric C8., P.O. B81128, Pickens, S. C. 
Sel Electronics DIY., 2589 Pitkin Ave., Bl1Ioklyn, N. Y. ... p 1308,1309 
lele-5lgnal Corp, 250 crelswa,s Parle Dr., Woodbury, N. Y. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, CaIH. 
Hughes Aircraft Co., GroundSys. Group. 1901 Malvern St., Fullerton, Cal. 
Melro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N. Y. 
Rixon Electronics, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
SUlHlrior Continental Corp., Box 489, Hickory, N. C. 
TMC Systems (Ariz), Inc., 930 West 23rd St., Unit 26, Tempe, Ariz. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Wandel & Goltermang/Tel·Com, 6 Great Meadow La., Hanover, N. J. 

EQUALIZERS. PHASE 
Allen Avionics Inc., 255 East2.d St., Mineola, H. Y. . . . . . . . . .. p 1140 
Buloya Watch Co., Inc., Elclln. DIY, Freq. Control Products, 

61-20 Woodside Ave., WoodSide, N. Y. ........... P 1081 
Collins Radio Co., Newport Beach, Cam. 
Douglas Microwave Co., Railroad PI., Mamal1lneck, N. Y. 
Kisonic Inc., 249 H. Troost, Olathe, Kans. 
Kappa Networks Inc., 185 Rooseve" AYe., Carteret N. J. 
KIIox Electronics, Inc., P.O. BOI 6184, Leawood, Kans. P 1298 
Philco/Ford Corp., C & Tioga Sis., Phlladelphi~ PI. 
Sangamo Electric Co., P.O. Box 128, Pickens, S. C. 
Seg Electronics DiY., 2589 Pitkin Ave., Brooklyn, N. Y. ' p 1308 
Torotel, Inc., 13482 South 11 Highway, Grandview, Mo. 
VanlUard Electronics DiY., 930 W. Hyde Pk. Blvd., Inglewood, cal. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Applied Microwave Lab, Inc., AIIdover St., AIIdover, Mass. 
Collins Radio Co., Dailas, Texas 
Defense Eictrns., Inc., Rockville, Md. 
Dithnore·Freimuth Corp., 2517 E, Norwich St., Milwaukee, Wisc. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Hughes Aircraft Co" Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Cain. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Metro·Tel Corp., 409 Railroad Ave., Westbury; N. Y. 
Microwave Assocs., Inc" Northwest Ind. Park, Burlington, Mass. 
Microwave Div., Sanders Assocs., Inc" Ledge St, Nashua, N. H. 
Milgo Elctm. Corp" 7620 N.W. 36th Ave., Miami, Aa. 
Riker Video, 100 Parkway Dr., 5" Hauppauge, N. Y. 
Rixon ElectroniCS, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

ERASERS. MAGNETIC TAPE (BULK) 
Clevi!e Corp., Brush Insts. DIY., 31th & Perkins, Cleveland, Ohio 
GC Electronics, DepllO·l, 400 S. Wyniau St, Rockford, III. 
Aerovox Corp., Distributor Div" 740 Belleville Ave., New Bedford, Mass. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Avionics Res, Prods. Corp., 6901 W. Imperial Hwy., Los Angeles, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Ferranti Ele~, Inc., E. Bethpage Rd., Plainview, N. Y. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Hammond Mfg. Co. ltd, 394 Edinburgh Rd. N., Guelph, Ont Can. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, CaIH. 
Philmore Mfg. Co., Inc., 13().j)1 Jamaica Ave., Richmond Hill, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Rason Mfg. Co., 73 Wortman Ave., Brooklyn, N. Y. 

ERROR CORRECTION EQUIPMENT, 
TELEPRINTER 

Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Tele-5ignal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Codex Corp., 222 Arsenal St., Watertown, Mass. ' 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Teletype Corp., 5555 Touhy Ave" Skokie, III. 

ESCUTCHEONS 
Ian Hardware Mig. Co., Inc., 47·21 36th st. Long !sland City, N. Y. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Best Mfg. Co., 3214 Troos~ Kansas City, Mo. 
Brady, W. 8., Co., 710 W. Glendale Ave., Milwaukee, Wis~ 
Century Fastener Corp., 20 Grand Ave., Brook~n, N. Y. 
Duralith Corp., 1025 Race St., Philadelphia, Pa. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Sonta Monica, Calif. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
South Shore Metal Prods., Inc., 118-90 Allen Blvd .. FarminRdale, N. Y. 
Sun Dial & Panel Corp., Box 326, Caldwell, N. J. ' 
U. S. Radium Corp., 170 E Hanover Ave., Morristown, N. J. 
Topflight Corp., lGO t 9th Ave., York, Pa. 
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EVAPORATION EQUIPMENT. 

nCHANTS. PRINTED CIRCUIT-
SEE PRINTED CIRCUIT nCHANTS 

EVAPORATION EQUIPMENT. 
ELECTRON BEAM 

Allen·Jones Electronics, 17m s. Western Ave., Gardena, Cain. 
Bendix Corp., Vacuum Oiv., 1775 Mt Read Blvd., Rochester, N. Y. 
Cooke Vacuum Prods., Inc., 13 Merritt St., S. Norwalk, Conn. 
Denton Vacuum, Inc., Cherry Hillindi. Ctr., Cherry Hill, N. J. 
Edwards High Vacuum (Cart,) Ltd., 430 S. Service Rd.,W., Oakville, Ont., Can. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Heraeus-Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
Japan Vacoum Engrg. Co. Ltd., 1, I·Chome, Kyobashi, Chuo-/(u, TokyO, Jap. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Norton Co., Vacuum Equip. Olv., 160 Charlemont St, Newton, Mass. 
Sloan Instruments Corp., 535 E. Montecito St., Santa Barbara, Calif •. 
SUnbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
Thomson Electric Welder Co., Inc., 161 Pleasant St., lynn, Mass. 
Ultek Div., Perkin-Elmer Corp., Box 10920, Palo Alto, Cain. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Veeco Instrs., Inc., Terminal. Or., Plainview, N. Y. 
Westingbouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

EXCITERS-SEE OsCIUATORS 

EXCITERS. VIBRATION-SEE VIBRATION 
TEST SYSTEMS 

EXPANDERS. DATA & SPEECH 
T.leo$lgnal Corp., 250 Crasmys Park Dr., Woodbury, N. Y. .... p 757 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 

EXPANDERS. MnER-
SEE MULTIPLIERS. METER 

EXPLOSIVE GAS INDICATORS-SEE 
DnECTORS. GAS LEAK 

EXTENSOMETERS. ELECTRO·OPTICAL 
American InSlr. Co., Inc., 8030 G.orgia Ave., Silwer Spring, Md. , 
Hughes Aircralt, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Instron Corp., 2500 Washington St., Canton, Mass. 
Nold,. Walter Co., 24 Birch Rd., Natick, Mass. 
Optron Corp., 50 Fitch St., New Haven, Conn. 
Strandberg Engrg. labs., Inc., 1001 S. Elm St., Greensboro, rI. C. 

EXJr.f.?:?'p5ll~nT BOARD. FUSE. LAMP. 

EYELns 
American lava Corp., Ch.roke. Blvd. & Mfgrs. Rd., Chattanooga, Tann. 
Clrcon Camp. Carp., Santa Barbara Airport, Galata, Calif. ..•.• p 1319 
Smith, H. H., Inc., 812 Snldiker Ave., BroDklyn, N. Y. 
Vecw Electronic CD. Inc., 12480 Gladstone Ave., Sylmar, Cal. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Elctrn. Hardware Co., 81 Roc~dale Ave., New Rochelle, N. Y. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Atlas Tack Corp., Fairhaven, Mass. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Beaa Chain Mfg. Co., 110 Mountain Grove St., Bridgeport, Conn. 
Berg Electronics, Inc;, York Expwy., New Cumberland, Pa. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Device Seals, Inc., 116M Tuxford St., Sun Valley, Calif. 
Eyelet Tool Co., Inc., 76 Rogers St., Cambridge, Mass. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
F~cher Special Mfg. Co., 446 Morgan St., Cincinnati, Ohio 
General Mig. Co., 724 Ruberta Ave., Glendale, Calif. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kepro Circuit Sys., In~, 3630 Scarlet Oak Blvd., St. louis, Mo. 
Keystone Elclms. Corp., 49 Bleeker St., New York, N. Y. 
Litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
R. I. Metpro, Inc., 139 Jefferson Blvd., Warwick, R. I. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N. Y. 
Segal, E., Inc, 132 lafayette St., New York, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Stimpson Co., Inc., 74 franklin Ave., Brooklyn, N. Y. 
SVlvania Electric Products, Inc" Parts Div., 12 Second Ave., Warren, Pa. 
3M Co., 3M Center, st. Paul, Minn. 
USM Fastener Co., 510 River Rd., Shelton, Conn. 
USECO Div., Litton Industries, 13536 Saticoy st., Van Nuys, Calif. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

FABRIC. INSULATION-SEE INSULATING 
MATERIALS. FABRIC 

FABRICS. ACOUSTIC. sOUND·TRANSPARENT 
Wendell Fabrics Corp., 1220 Broadway, New York, N. Y. 

FABRICS. CONDUCTIVE 
Technical Wira Products, Inc., 129 Dermody St., Cranf1lrd, N. J. p 1235 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Electrofilm Inc" 7116 laur~ Canyon Blvd., N. Hollywood, Calif. 
'Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Hartwell Corp., 9035 Venice Blvd., los Angeles, Calif. 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 

122 eem/l969 

Merlx Chemical Co., 2234 East 75th St, Chicago, III. 
plymouth Rubber Co., Inc., Canton, Mass. 
3M Co., 3M Center, St. Paul, Min.n. 
Topper Mig. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 

, Unique Wire Weaving Co., Inc., 759 Ramsey Ave., Hillside, N. 1 
Wire Cloth Enterprises, In~, 131).132 Gamma Dr., Pittsburgh, Pa. 
Zippertubing Co., 130110 S. Broadway, los Angeles, Calif. 

FACEPLATES 
ADC Products, 8405 Cambridge St, Minneapolis, Minn. . p 821 
Apahouser Corp. of N. E., 1312 Boylston St., Boston, Mass. 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
Cornin~ Glass Works, Television Prods. Div., Corning, N. Y. 
Edwards, T. J., Inc., 25 Williams St., Boston, Mass. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Felsentllallnstruments Co., 7450 Y/. Wilson Ave., Chicago, III. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Me:alphoto Corp., 18531 S. Miles Rd., Cleveland, Ohio 
S & S Optical Co:, Inc., 7812 Stellhorn Rd .. Ft. Wayne, Ind. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
South Shore Metal Prods., Inc .. 88-90 Allen Blvd .. Farmin~dale. N. Y. 
SUn Dial & Panel Corp., Box 326, Caldwell, N. J. 
U: S. Radium Corp., 170 [ Hanover Ave., Morristown, N. J. 

FACSIMILIE EQUIPMENT-SEE RECEIVERS: 
TRANSMlnERS: nco 

FAN5-SEE BLOWERS & FANS 

FASTENERS. METAL 
APM·Hemai Corp., 44 Honeck St, Englewood, N. J. p 2687 
Barry Controls Dlv., 100 Pleasant St, Watertawn, Mass. 
Cincb·Monadnock, 18300 E. Valley Blvd., City of lodastry, Cain. 
Clrcon Camp. Corp., Santa Barbara Airport, Goleta, Cain. • ... p 1319 
Dab urn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. . . p 2935 
EI.ctronic Hardwar. Corp., 181Hl8 Liberty AWL, Jamaica, N. Y. p 1171 
GC EI.clronics, Dept. 10·1, 400 S. Wyman St., RDckf1lrd, III. 
Glob. Plastics, ,1342 South Signal Dr., Pomona, Cam. 
Helitronics Corp., 916 McCarter Hwy., Newark, N •. J. ....•.... p 1220 
Kakusai Elec. Co., Ltd., 9 Nishikubo·Sakuragwa-cbo, Minato.f!u, Tokyo, Japan 
Mol.x Prads. Co., 5224 Katrine Ave., D.wners Grove, III. 
Pandult Corp. 17301 RHigeland Ave., Tinley Park, III. 
Pennwood Nlltlllcbron Co., 7249 Frankstown Ave., Pittsburgh, Pa. 
Praclslan Metal Prods. Co., 41 Elm St., Stonellam, Mass •... p 976,1320 
Ross, Milton Co., 511 Second St. Pike, Soulflampton, Pa. 
S.E.C.S., Inc, 19-58 38th St, Long Island City, N. Y. .......... p 1234 
Smltb, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. '. . . . . . . . p 993 
StedlnglnSlr., 76 E. Second St., MIneola, N. Y. . . . . . . . . . . . p 1767 
Vector EI.ctronic Co. Inc, 12480 Gladstone Ave., Sylmar, Cal. 
Waldo .. Electronict, IIC.,4&33 West 53rd St., Cblcage, In. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs ferry, N. Y •. 
Abbott Products, Inc., 14·10 123rd St., College Point, N. Y. 
Abbott Screw & Mfg. Co., 6525 N. Clark St., Chicago, III. 
Abscoa Industries, 1071 W Arbor Vitae, Inglewood, Calif. 
Acme Mfg. & Gasket Co., 738 North 41 St., Philadelphia, Pa. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Acme Rivet & Machine Corp., 1116 Edgewater Ave., Ridgefield, N. J. 
Adams Rite Mf~ Co., 540 W. Chevy Chase Dr., Glendale, Calif. 
Adjustable Bushing Corp., 11905 Vase St., N. Hollywood, CaI~. 
Allen Mfg. Co., Drawer 570, Hartford, Conn. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Ant>Corrosive Metal Prods. Co., Inc., Box 1894, Albany, N. Y. 
Armco Steel Corp., 703 Curtis St., Middletown, Ohio 
Arrow Fastener Co., Inc., 271 Mayhill St., Saddle Brook, N. J. 
Associated Mfg. Co., 2414 lawrence Ave., Chicago, III. 
AUantic India Rubber Co., 571 W. Polk St., Chicago, JII. 
Atlas Screw & Specialty Co., Inc., 450 Broome St., New York, N. Y. 
Atlas Tack Corp., Fairhaven, Mass. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Avdellnc., 210 S. Victory Blvd., Burbank, Calif. 
Bell Fasteners Corp., 352 Evelyn St., Paramus, N. J. 
Berg ElectroniCS, Inc., York Expwy., New Cumberland, Pa. 
Bimbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bland Co., 95 Granby St., Bloomfield, Conn. 
Blinn, Delbert Co., Box 2007, Pomona, Cain. 
Bostnch, Div. Textron, Inc., Briggs Dr., E. Greenwich, R. I. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
C. E. M. Co., Inc., 24 School St., Danielson, Conn. 
Century Fastener Corp., 20 Grand Ave., Brooklyn, N. Y. 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
Cherry Rivet Div., Box 2157, Santa Ana, Calif. 
Deutsch Fastener Corp., Airport St •• Box 90925, (as Angeles, Calif. 
Dimco.(lray Co., 207 East 6th St., Dayton, Ohio 
OoAil Co., 254 N. Laurel Ave., Des Plaines, III. 
Oynaloc Inc., 5ll Second SI. Pike, Southampton, Pa. 
Dzus Fastener Co. Inc., 425 Union Blvd., W. Islip, N. Y. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Elastic Stop Nut Div., 2330 Vauxhall Rd., Union, N. J. 
Elco Tool & Screw Corp., Illl Samuelson Rd., Rockford, III. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Fast" Div., 195 Algonquin Rd., Des Plaines, III. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Fischer Special Mfg. Co., 446 Morgan St., CinCinnati, Ohio 
Garrett, G. K Co., 8801 Torresdale Ave., Philadelphia, Pa. 
Gemp Terminals, Inc.; 20 Woodworth Ave., Yonkers, N. Y. 
General Automatic Corp.,135 W. First St., Bayonne, N. J. 
General Staple Co., 28 East 22nd St., New York, N. Y. 
Gillen, J. Co., 2540 South 50th Ave., Cicero, III. 
Great Eastern Metal Prod. Co.; 22 Woodworth Ave., Yonkers, N. Y. 
Gries Reproducer Co., 162 Beechwood Ave., New 'Rochelle, N. Y. 
Groov·Pin Corp., 1125 Hendricks Causaway, Ridgefield, N. J. 
H. K Metalcrait Mfg. Co., 35 Industrial Rd., Lodi, N. J. 
Harper, H. M. Co., 8200 lehigh Ave., Mortpn Grove, III. 
Hartwell Corp., 9035 Venice Blvd" Los Angeles, Calif. 
Hel>Coil Corp., Shelter Rock la., Danbury, Conn. 

H.Shear Corp., 2600 Skypark Dr., Torrance, Cain. 
Hobbs Mfg. Co., 666 lincoln St., Worcester, Mass. 
Holub Industries, Inc., 413 Oe~alb Ave., Sycamore,III. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Insulating Shapes, Inc., 138) Seabury AVe., Bronx, N. Y. 
Jacobson Mfg. Co., Inc., Box 177, Kenilworth, N. J. 
Kaynar Mfg. Co., Inc., 8110 S. State College Blvd., Fullerton, Calif. 
Kelox Inds., 161 Prescott St., E. Boston, Mass. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kin,tron Corp., 1416 Roller Rd., Asbury Park, N. J. 
Klincher locknut Corp., 2153 Hillside Ave., Indianapolis, Ind. 
laminated Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
laminated Shim Co., Inc.,. 48 Union St., Glenbrook, Conn. 
Lamson & Sessions Co., 5000 Tiedeman Rd., Cleveland, Ohio 
larson, Charles O. Co., P.O. Box "E", Sterling, III. 
Litton Inds., USECO Div., 13536 Saticoy St. Van Nuys, Calif. 
Long Lok Corp., Gateway East Bldg., Cpntury City, los Angeles, Cal. 
luke line Fasteners, 201 laurel St., Beverly, N. J. 
MacLean.fogg lock Nut Co., 1000 Allan son Rd., Mundelein, III. 
Mercury Oiv., 10459 W. Jefferson Blvd., Culver Cify, Calif. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Morris, J. I. Co., 372 Elm St., Southbridge, Mass. 
Mult>Flex Seals, Inc., 1170 Commerce Ave., Bronx, N. Y. 
National Radio Co., Inc., 37 Washington st., Melrose, Mass. 
Nielson Hardware Corp., 770 Wethersfield Ave., Hartford, Conn. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Nylok Co. Div., USM Corp., 611 Industrial Ave., Paramus, N. J. 
PanHast, 13161 Sherman Way, N. Hollywood, Calif. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Penn fibre & Specialty Co., 2020 E. Westmoreland St, Philadelphia, Pa. 

, Permonlte Mfg. Co., 910 W. Jackson Blvd., Chicago, III. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Porcelain Products Co., 225 N. Patterson St., Carey, Ohio 
Pylon Co., Inc., 51 Newco1lJb St., Attleboro, Mass. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Reliance Div., 25 Charles Ave., S.E., Massillon, Ohio 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Rosan, Inc., 2901 West Coast Hwy., Newport Beach, Calif. 
Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Seastrom Mfg. Co. Inc., 701 Sonora Ave., Glendale, Calif. 
Shakeproof Div., St. Charles Rd., Elgin, III. 
Shigoto Industries, Inc., 350 Fifth Ave:, New York, N. Y. 
Shur·lok Corp., 1300 E. Normandy PI., Santa Ana, Calif. 
Sinciair Mfg. Co., Chartley, Mass. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Stake fastener, Co., 1710 Potrero Ave., S. EI Monte, Calif. 
Standard locknut & lockwasher, Inc., 2725 Tobey Dr., Indianapolis, Ind. 
Standard Screw Co., 2701 Washington Blvd., Bellwood, III. 
Stanley Industrial Hardware Div., Stanley Works, New Britain, Conn. 
Star Expansion Co., Box 108, Pleasant Hill Rd., Mountainville, N. Y. 
Star Stainless Screw Co., Box 222, Totowa, N. J. 
Sterling Bolt Co., 5401 W. Roosevelt Rd., Chicago, III. 
Stimpson Co., Inc., 74 Franklin Ave., Brooklyn, N. Y. 
TA Mfg. Corp., 4625 Alger St., los Angeles, Cain. 
Teale Machine Co., Inc., Box 936, Rochester, N. Y. 
Templet Ind., Inc., 201 [ Bethpage Rd., Plainview, N. Y. 
Timber·Top, Inc., 199 N. Main St., Freeport, N. Y. 
Tinnerman Prods., Inc., Box 6688, Cleveland, Ohio 
Townsend Co., Box 2157, Santa Ana, Calif. 
Townsend Co., Fabricated Products Div., West Newton, Pa. 
Townsend Co., TRS Div., 530 West St., Braintree, Mass. 
Tridair Industries, 3000 W. lomita BI., Torrance, Cal. 
USM Fastener Co., 510 River Rd., Shelton, Conn. 
United American Metals Div., 970 Meeker Ave., Brooklyn, N. Y. 
USECO Div., litton Industries, 13536 Saticoy st., Van Nuys, Calif. 
Utilities Service Co .. Box 627, Allentown, Pa. 
VemalineProds.Co .• Inc., 455 W. Main St., Wyckoff, N. J. 
Waldes Kohinoor, Jnc., 47·16 Austel Place, l. I. C., N. Y. 
Waterbury Pressed Metal Co., 407 Brookside Rd., Waterbury, Conn. 
Western Sky Industries, 21300 Cloud Way, Hayward, Calif. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 
Wrought Washer Mfg. Co., 2252 South Bay St., Milwaukee, .Wis. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

FASTENERS. NON·METALLIC 
DaIIurn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. . . p 2935 
BC ElectroniCS, Dept 10·1, 4110 S. Wyman St, Rocllfard, III. 
Globe Plastics, 1342 South Signal Dr., Pomona, Cain. ....•..... p 2514 
Hefitronles Corp, 916 McCarter Hwy., Newark, N. J. .......... p 1220 
Jan Hardware Mig. Co., loe., 47·27 38th St., Long Island City, N. Y. ' 
Panduft Carp., 17301 Ridgeland AVI., Tinley Park, III. ........ p 2963 
SmHh, H. H., Inc., 812 Snediker Ave., Braoklyn, N. Y. ........ p 993 
Ste~inf Instr., 76 E. Second St, Mineola, N. Y. ........... p 1767 
Waldom Electronics, Inc., 4633 West 53rd St., Cbicago, ID. .... p 1009 
Abbott Products, Inc., 14-10 123rd St., College Point, N. Y. 
Abbott Screw & Mfg. Co., 6525 N. Clark St., Chicago, III. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Acme Rivet & Machine Corp., 1116 Edgewater Ave., Ridgefield, N. J. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Elwn. Hardware Co., 81 Rockdalave., New Rochelle, N. Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anti·Corrosive Metal Prods. Co., Inc., Box 1894, Albany, N. Y. 
Austin tontinentallndustries, Inc., 3636 N. Talman Ave., Chicago, III. 
Bell Fasteners Corp., 352 Evelyn St., Paramus, N. J. 
Birnbllch Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bland Co., 95 Granby St., Bloomfield, Conn. 
Blinn, Delbert Co., Box 2007, Pomona,C~Ii" 
Brandywine Fibre Prods. Co., ·1501 Popular St:, Wilmington, Dela. 
Century Fastener Corp., 20 Grand Ave., Brooklyn, II. Y. 
Cincinnati Davel. & Mfg. Co., 5614 Wooster Pike, Cincinnati, Ohio 
Dzus Fastener Co. Inc., 425 Union Blvd., W. Islip, N. Y. 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
fastex Oiv., 195 Algonquin Rd., Oe~ Plaines, III. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
General Gaskets, Inc., Middletown, Conn. . 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Hanscorn, H. F. Co., Inc., .225 Chapman St., Providence, R. I. 
Harper, H. M. Co., 8200 lehigh Ave., M6rtan Grove, III. 



Hartwell Corp., 9035 Venice Blvd., Los Angeles, Calif. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Kerreo, Inc., Box 29178, Lincoln, Neb. 
laminated Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
Litton Inds., USECO ON., 13536 Saticoy St., Van Nuys, Cain. 
luke Line Fasteners, 201 laurel St, Beve~y, N. J. 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Bronx, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
~ylogrip Prods. Co" 281 Winter, Waltham, Mass. 
Nylomatic Corp., 137 Nolan Ave., MorriSVille, Pa. 
Nyltite Corp. 01 America, 3451 S. Clinton Ave., S. Plainfield, N. J. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St, Philadelphia, Pa. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Pylon Co., Inc., 51 Newcomb St., Attleboro, Mass. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 
Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Seastrom Mig. Co. Inc., 701 Sonora Ave., Glendale, Calil. 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood PI., E. Orange, N. J. 
Shakeprool ON., st. Charles Rd., Elgin, III. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., los Angeles, Cain. 
Shur·lok Corp., 1300 E. Normandy PI., Santa Ana, Calff. 
Sinclair Mig. Co., Chartley, Mass. 
Stalwart Rubber Co., 377 Northfield Rd., Bediord, Ohio 
Star Expansion Co., Box 108, Pleasant Hill Rd., Mountainville, N. Y. 
Star Stainless Screw Co., Box 222, Totowa, N. J. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Tekna Products Co., 82 St Paul St., Rochester, N. Y. 
3M Co., 3M Center, St Paul, Minn. 
Tinnerman Prod~, Inc., Box 6688, Cleveland, Ohio 
Transcon MIg. Co., 2655 Perth St., Dalla~ Te~ 
Tridair Industries, 3000 W. Lomita BI., Torrance, Cal. 
Waldes Kohinoor, Inc., 47·16 Austel P~ce, L I. C., N. Y. 
Weckesser Co., Inc., 4444 W. Irving Park Rd., Chicago, III. 

FAULT LOCATORS-SEE DETECTORS, FLAW 
& DEFECT 

FEEDTHRUS & SEALS, ENVIRONMENTAL 
Ba~c Ceramics Inc., 221 Seventh Ave., Hawthorne, N. J. ...... p 1577 
G T I Cerporatitln, 31D Chestnut St, Meadville, Pa. ••...•... p 1218 
Giass Technology ON., 1&44 Whittier Ave., Costa Mesa, CalH. p 905 
ITT CanDon Elec., 3208 Humboldt St, Los Angeles, Cal. 
Rm Industries Inc" 1702 Airport Hwy" Toledo, Ohio 
Seatectro Corp., 225 Hoyt St, Mamarooeck, N. Y. 
Smith, H. R., Inc., 812 Snedlkll Ave., Brooklyn, N. Y. 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Bell & Howell Co., 1400 S. Shamrock St., Monrovia, Cal. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Ceramics International Oiv., 39 Siding PI., Mahwah, N. J. 
Conax Corporation, 2300 Walden Ave., Buffalo, N. Y. 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. J. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Cain. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Jone~ Norman, Inc., 80x 1, South Merrimack, N. H. 
Kinney Vacuum Ca., 3529 Washington St., Boston, Mass. 
Materials Research Corp., Rle. 303, Orangeburg, N. Y. 
Metal Bellows Corp., 1075 Providence Hwy., Sharon, Mass. 
Rosenthal China Corp., 411 East 76th St, New York, N. Y. 
Sloan Instruments Corp., 535 E. Montecito St, Santa Barbara, Calif. 
Sunbeam Vacuum Technology Corp., 49 Pollard St, N. Billerica, Mas~ 
USM Corp., 81 Bay State Rd., Wakefleld,Mass. 
Ultek Div., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
Vactronic lab. Equip., Inc., 21 Monmouth Ct., E. Northport, N. Y. 
Vacuum Equip. ON., Norton Co., 160 Charlemont St., Newton, Mass. 
Vacuum Research Mfg. Co., 3100 Crow Canyon Rd., San Ramon, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 
Verllron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Vernay labs., E. South College St, Yellow Springs, Ohio 

FEEDTHRUS, TERMINAL-
SEE TERMINALS, FEEDTHRU 

FELT & FELT PARTS 
Waldom Electronics, Inc.,4833 West 53n1 St, ClIIcap, m. 
Acme Mfg. & Gasket Co., 738 North 41 St, Philadelphia, Pa. 
ArmsITong Cork Co., W. liberty St, lancaster, Pa. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
Felters Co., 22 West St., Millbury, Mass. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
GAF Corp., 140 West 51 St., New York, N. Y. 
MorriS, J. I. Co., 372 Elm St., Southbridge, Mass. 
No[rich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St, Philadelphia, Pa. 
Press.Qn Products, 39 Factory Rd., Addison, III. 
Syncor Prod~ eo., Inc., 44 Eastern Ave., Malden, Mass. 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn, N. Y. 

FERRITE PARTS-ALSO SEE MATERIALS, 
FERRITE: CORES, FERRITE 

Nippon Elec. New York IRC., 200 Park Ave., New York, N. Y. 
Ceramic Magnetics, Inc., 87 Fairfield Rd., Fairfield, N. J. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Fair·Rite Prods Corp., 1 Commercial Row, Wallkill, N. Y. 
Farmer E1ecITic Products Co., Inc., Tech Cirde, Natick, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Magnetics, Inc.; Components Div., Box 391, Butier, Pa. 
Microwave Chemicals lab., Inc., 282 Seventh Ave., New York, N. Y. 

Seacor,-lnc.,59B Broadway, Norwood, N. J. 
3M Co., 3M Center, st. Paul, Minn. 

FIBER OPTIC BUNDLES 
Albion Optical Co. Inc., 260 N. Rte. 303, Box 463, W. Nyack, N. Y. 
American Cystoscope Makers, Inc., 8 Pelham Pky., Pelham Manor, N. Y. 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Bendix Corp., Mosaic fabrications Div., Galil .. Pk., Sturbridge, Mass. 
Corning Glass Works, Television Prods. Div., Corning, N. Y. 
Dolan·Jenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
E. I. Dupont De Nemours & Co., Inc., 1007 Markat St, Wilmington, Del. 
Electro Flberoptics Corp., 45 Water St., Worcester, Mass. 
E1ectro·Optical Systems, A Xerox Co., Pasadena, Calif. 
Flexi·Optics labS., Inc., 117 Dover St., Somerville, Mass. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., latham, N. Y. 
Optics Technology, Inc., 901 Calif. Ave., Palo Alto, Calif. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
RCA, Defense ElclTn. Prods" Marne Hwy., Morristown, N. J. 
Syncor Prod~ Co., Inc" 44 Eastern Ave., Malden, Mass. 
Techni·Tool, Inc., 1216 Arch St, Philadelphia, Pa. 

FIBER OPTIC INSPECTION EQUIPMENT 
American Cystoscope Makers, Inc., 8 Pelham Pky., Pelham Manor, N. Y. 
Bausch and lomb Inc., 87969 Bausch St, Rochester, N. Y. 
Bendix Corp., Mosaic fabrications Div., Galileo P~, Sturbridge, Mass. 
Dolan·Jenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
Eder Instrument Co., Inc., 2293 N. Clybourn Ave., Chicago, III. 
Electro fiberoptics Corp., 45 Water St., Worcester, Mass. 
Electro·Dptical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Flexi-Optics labs., Inc., 117 Dover St., Somerville, Mass. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., latham, N. Y. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

FIBERS-SEE INSULATING MATERIALS. FIBER 

FIELD PLOTTERS, ELECTRIC & MAGNETIC 
Magnemetrlcs Div., Rockdale St, Worcester, Ma~ .... ..... p 1435 
Scientific·AUaRla Inc., Box 13654, Atlanta, GL 
Kell, George, ltd., 48 lesmill Rd., Don Mills, Ont, Can. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 

FILM BADGES-SEE SERVICES, FILM BADGE 

FILM THICKNESS INDICATORS-SEE 
INDICATORS, FILM THICKNESS 

FILMS. CAPACITOR 
Dilectrix Corp.. 69 Allen Blvd. Farmingdale, N. Y. 
Natvar Corp., 211 Randolph Ave" Woodbridge. N. J. ........... p 1586 
Asheville-Schoonmaker Mica Co., 900 Jefferson Ave., Newport News, Va. 
Celanese Plastics Co., 550 Broad St., Newark, N. J. 
Chemplast, Inc., 923-150 Dey Rd., Wayne, N. J. 
Dixon Corp., Metacom Ave., Bristol, R I. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St, Wilmington, Del. 
Electro-Science labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St, Wilmington, Del. 
General Electric, Insulating Materials, 1 Campbell Rd., Schenectady, N. Y. 
Hercules Inc., 910 Market St., Wilmington, Dela. 
Metallzied Products Co., Inc., Box 391, Norwalk, Conn. 
Permaluster, Inc., 1844 N. Keystone St, Burbank, Calif. 
Royal Inds., 2051 E. Maple Ave., EI Segundo, Calif. 

~~wtJ~¥~lt:~le{: ~h,~~rb:r~~.Clark Corp.,lee, Mass. 
Vac.Qhm Elctrns. Co., Box 444, Haddonfield, N. J. 

FILMS. MASKING flNCL PHOTOGRAPHIC) 
Ulano Prods. Co., Inc., 210 East 86 St., New York, N. Y. 

FILMS, RESISTANCE 
Angstrohm Precision Inc., 1811 Lemona, Van Nu~ Cain. 
Caddock ElectroniCS, Inc., 3121 Chicago Ave., RiverSide, CaIH. 

. p 2357, 2358 
Computer Instr.'Corp., 92 Madison Ave., Hempstead, N. Y. 
Douglas Microwave Co., Railroad Pl., lIamaroneok, N. Y. ..... p 1659 
Filmohm OJ,., 37-11 41th Ave., long Island City, N. Y. •........ p 1671 
IRC ON. TRW Inc., 1100 Glerulon Ave., los Angeles, Cal. ....... p 2393 
Resistance Prods. Co" 914 Soutll 13th St, Harrisburg, Pl. 
Welwyn InternatioRll, 1M., 811 Sharon Dr., Westlake, Ohio .•.• p 2442 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Celanese Plastics Co., 550 Broad St., Newark, N. J. 
Clark Elctrns. lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Dell Optics Co., Inc .• 9226 Kennedy Blvd., North Bergen, N. J. 
Denton Vacuum, Inc., Cherry HiIIlndl. CIT., Cherry Hill, N. J. 
Dictograph Products, Inc., Shelter Rock la., Danbury, Conn. 
Electro'Science lab~, Inc., 1133 Arch St., Philadalphia, Pa. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
National laminating Mfg. Co., 339 S. Robertson Blvd., Bever~ Hills, Cal. 
PRO Elect.ronics, Inc., 1200 Prospect Ave., Weslbury, N. Y. 

FILTER SYNTHESIZERS 
Allen A'ionlcs Inc.,255 East 2nd St, Mineola, N. Y. .... ...... p 1278 
Knox Electronics, Inc., P.O. Box 6184, leawood; Kans. 
Nihon Dempa Kogyo Co., ltd., 1·21 Nishihara, Shbuya·ku, Tokyo, Japan 

FILTERS. A·F 
ACDC Electronics Inc., 2919 North Oularlo St, Burbank, CaIR. 
ABC Products, B4D5 Clmbrldge St, Minneapolis, MinlL 
A. P. Ckcait Corp., 885 West End Ave., New Yan, N. Y. .••••• p 1277 
American Time Protlucts, lulm Watcb Co. Inc., 

61·20 Woodside Ave. Woodside, N. Y. .. ...... ".... .. . . p 1082 
Arftech Corp., no lincoln St, Brigbto., MaSs. . • . . . • . . • . . . .. p 1285 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Te~ 

FILTERS, ANTENNA 

Bramco Controls DIY., Ledexlnc" College & South, Piqua, Dhlo 
p 1303,2286 

Bulova Watch Co., Inc., Elctrn. DIY., fl1q. Control Products, 
61·20 Woodside Ave., Woodside, N. Y. ............•..... P 1080 

ClevHe Corp., Piezoelectric DIY., 232 Forbes Rd., Bedford, Ohio 
p 1085,1286 

Collins Radio Co., NlWlIort BlICh, Cal". 
Data Delay Devices, 253 Crooks Ave., Clifton, N. I. 
Ojlnlnlcs Co., Inc., 48DO Evanswood Dr., Columbus, Ohio. • • . . . . p 1367 
ESC Electronics Corp., 534 Berlen Blvd., Palisades Park, N. J. .. p 1287 
Elgin ElectronicS, Inc., 2835 W. 12th St, Box 1318, Erie, Pa. 
Frlld Translormer Co., Inc., 1785 Weirfield St, Brooklyn, N. Y. 
General Resistance Inc., 5110 Nuber Ave., Ml Vernon, N. Y. 
Helix RlseaRh Assocs., Inc" 8384 HercullS SI.. La Mlsa, CIIR. P 1292 
Hertz FiRer Corp., 50 Wuhlllgton Ave., Garden City Pl, N. Y. •. P 1289 
Hisonic Inc., 249 N. Troost. Olathe, Kans. 
Kappa Networks Inc., 185 Rooserelt Ave., Cartere~ N. J. . . . . P 1297 
Microtran Ca., Inc., 145 E. Miaeola Ave., Valley Stream, N. Y. 
Multlmetrls, Inc., 401 Concord Are., Bronx, N. Y. . • . • • . • . . • P 1301 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
Nippon Elec. Hew York Inc., 200 Park Are., New York, N. Y. 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. .... P 1046 
Peerless Electrical Prods., 1515 S. Manchester Ave., ARlhelm, Cal. 
Raytheon Co., Ind. Components Oper., 485 Centre St, Quincy, Mass. 
Rlms·Hoffman Div., 400 W. North St, Ca~lsle, Pa. .. . . . . . . .. P 1129 
Resistance Prods. Co., 914 South 13th St, Harrisburg, Pa. 
San Fernando Electric MfI. Co., 1581 First St, San Fernando, Cal. 
sea: Electronics DIv., 2589 PHkln Ave., Brooklyn, N. Y. ... ... P 1308 
Spral\le Electric Co., 481 Marshall St, N. Adam~ Mass. 
TT Electronics, Inc., P.O. Box 180, Culver City, Cal". .. p 1312,1313 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Torotel, Inc., 13402 South 11 Highway, Grandview, MD. 
Toyo Comm. Equip. Co., Ltd., 15, Shiba·Toranomon, Mlnato·ku, Tokyo, Jap. 
Tram Inc., 6500 Traoar la., Austin, Texas 
United Transfornier Co.: 150 Varlck St .• Hew York. N. Y. P 752,1318 
Vanl\lard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, Cal. P 751 
Zaring Inds., Inc., Box 417, Carmel, Ind. 
A. C. Electronics Co., 11766 W. Pico Blvd., Los Angeles, Calif. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
Armec Corp., 195 W. Hills Rd., Huntington Sta., N. Y. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Century Projector Corp., 729 Seventh Ave., New York, N. Y. 
Coast Coli Co., 5333 W. Washington 8Ivd., los Angeles, Calif. 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Control Science Corp., 4810 Beauregard St, Alexandria, Va. 
Dawe Instruments, ltd., Western Ave .• Acton, London W3, En~ 
DeCoursey Engrg. lab., 11828 W. Jefferson Blvd., Culver City, Calif. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
E1ectrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
I·Tel, Inc., 10504 WheaHey St., Kensington, Md. 
Inductor Engr&, Inc., 117 Schley Ave., lewes, Del. 
Instruments Inc., 3434 Midway Dr., San Diego, Calil. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
linear Networks Co., Box 1103, Bozeman, Mont. 
National Coil Co., Box 1040, Douglas, Arit 
Novalronics, Inc., Box 878, Pompano Beach, Fla. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Pulse Techniques, Inc., 1411 Palisade Ave., W. Englewood, N. J. 
Riverbank labs., Dept. of Engrg., P. D. Box 65, Geneva, III. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
T ele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Trion, Inc., 1000 Island Ave., McKees Rocks, Pa. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Weston·Magnetics 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc., Box 698, Austin, Tex. 

FILTERS. ACTIVE IALL TYPES) 
A. P. Circuit Corp., 865 West End Ave. New York, N. Y. . • . • . • P 1277 
ArRech COfll., 1;10 Lincoln St, Brighton, Mass. ... . . . . . . . . . .. P 1285 
Astrodala, Inc., 240 E. Palals Rd., Anaheim, CaIH. ....•.. P 512,2838 
Burr·Brown Researcb Corp., Inrt. Airport Ind. Pk" Tucsan, Ariz. P 514 
Helix Research Assacs., Inc., 8384 Hercules St, la Mesa, Cal". P 1292 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. 
Multimetris,lnc.,401 Concord Ave., Bronx, N. Y. ............ P 1301 
Rockland Labs., Inc., Box 51, Tappan, N. Y. . . . . . . . . . . . . . . P 1481 
sea: Electronics DIv., 2589 Pitllin Are., Brooklyn, N. Y. :'.. . . . .. P 1308 
Spectrum Instruments, Inc., Box 414, Tuckahoe, N. Y. ... P 1310,1311 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
White Instruments Inc., Box 698, Austin, Tex. 

FILTERS, AIR-SEE AIR CLEANERS & FILTERS 

FILTERS, ANALOG-SEE FILTERS, 
CONTINUOUSLY VARIABLE 

FILTERS. ANTENNA 
AU Inc., P.O. Box 552, lansdale, Pa. .. ............. ".. P 1650 
American Trans·Coil Corp., 124-06 100st Ave., Richmond "III, N. Y. 
Applied Research, Inc., 18 S; Bayles Ave., Port Washington, N. Y. P 1651 
BIni Electronic COfll., 30303 Aurora Rd., CllYeland, Dbio 
ESC ~ectronlcs Corp., 534 Bergen Blvd., Palisades Park, N. 1 
Electronic Rasaurce •• Inc .• 4581 Colorado BIv1I" Los Angeles, Cal. 
Hertz FIRer Corp., 50 Washington Ave., Garden City Pl, N. Y. 

eem/1969 m 



FILTERS, ANTENNA (Cont'd) 

Honeywell Tett Inslrumeills Dlv., Box 5227, Denver, Colo. .... ,p 1403 
Lorch Eleetronics Corp. 105 Cedar La., Englewood, N. I. 
McCoy Electronics Ca., Chestnut & Walls St, Mount Holly Springs, Pa. 
Miller, I. W., Co., 5917 South Main 5\., Los Angeles, Cal. 
Nippon Elec. New York Inc., 200 Park Ave., New Yol1l, N. Y. 
Jlytronics, Inc., Custom Components Group, nird Ave., Alpha, H. I. 
Pamn Researcb Inc., 48 Urban Ave., Westbury, N. Y. 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
PortCheSier Instr. Carp" 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chesler, N. Y; 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. 
Seg Elect(onlcsDiv., 2589 PRkin Aye.,Broo~yn, N. 1. .. .... .. p 1308 
TT Electronics, IDC., P.O. Box lBO, Culver CRy, CaIH. . . . .. .• p 1313 
Toyo Comm. Equip. Co.,· Ltd., 15, Shlfla·Toranomon, Minato.Ji!l, TlkyO, lap. 
Transco Products, 4241 Glencoe Ave., VeniCl, Calif. 
UnRed Transfonner Co., 150 Varick St, New York, N. Y. 
Yanguard Electronics DiY., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Yector Industries, 821 San Antonio Rd., Palo AHa, CaIH. 
Alford Mfg. Co., 120 Cross St., Winchester, Mas~ 
Allen-Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont., Can. 
Collins Radio Co., Cedar Rapids, Iowa 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Dietz Design Inc., 100 Electronics Pkwy;, Belton, Mo. 
Dittmore.freimuth Corp., 2517 E. Noowich St., Milwaukee, Wisc. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
Fedtro, Inc., Federal Elctrns. Bldg., Rockville Centre, N. Y. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRIJ.Singer, Inc., Science Park, State College, Pa. 
Hi·Lo Mfg. Corp., 1122 W. Newport, Chicago, III. 
Hughes Aircraft, Aerospace Gp., Centinela Ave, & Teale St, Culver City, Cal. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. 
Jasik Labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. I. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Parzen Research, Inc., 48 Urban Ave., Westbury, N. Y. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio Labs, Ltd., 122 Rayette Rd., Maple, Ont., Can. 
Superex Electronics Corp., 4-6 Radford Place, Yonkers, N. Y. 
TMC Systems (Ariz), Inc., 930 West 23rd St, Unit 26, Tempe, Ariz. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Tec.hnical Material Corp., Box 142, Mamaroneck, N. Y. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Tricraft Products Corp., 1124 W. Newport, Chicago, III. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

FILTERS, BAND ELIMINATION 
ACDC Electronics Inc., 2979 North Ontario St,. Burbank, CaiN. 
ADC ProdKcts, 6405 Cambridge St, Minneapolis, Minn. 
AEL Inc., P.O. Box 552, Lansdale, Pa. . ••..........•....• 
A. P. Circuit Corp., 865 West End Ave., New York, N. Y. . ..... 
Allen AYlonlcs Inc., 255 East 2nd St., Mineola, N. Y •.......... 
American Trans·Coil Corp., 124-116 101st Ave., Richmond Hill, N. Y. 
Analog DevlCls Inc., 221 Fifth St, Cambridge, Mast. 
Applied Research,lnc., 76 S. Ba,les Ave., Port Washington, N. Y. 
Arilech Corp., ~3O Lincoln St., Brighton, Mass •........ , ..... . 
Automatic Can Co., 76 E. 2nd St, Mineola, N. Y. • ......•.... 
B & K Instruments, Inc., 5113 West 164th St, Cleveland, Ohio .. 
Bramco Controls DiY., Ledex Inc. College & South, Piqua, Ohio .. 
Bulan Watch Co., Inc., Elctrn. Dlv., Freq. Control Products, 

'p 1650 
p 1277 
p 1278 

p 1651 
p 1285 
p 720 

P 1336 
P 1303 

61·20 Woodside Ave., Woodside, N. Y. •...•....•.... p 1080,1081 
Burr·Brown Resaarch Corp., Inl'l. Airport Ind. PI!., Tucson, Ariz. 
CTSCorp:, 905 N. West Blvd., Elkhart, Ind. 
Clevne Corp., Piezoelectric Div.;,232 Fames Rd., Bedford, Ohio P 1286 
Comns Radio Co., Newport Beach, Calif. 
Columbia Components Corp.; 60 Madison Ave., He,mpstead, N. Y. 
Damon Engineering, Inc., 1154th Ave., Needham Heights, Mast p 1088 
Data Delay DaYlees, 253 Crooks AYe., Clifton"N. I. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohio....... p 1367 
ESC Electronics Corp., 534 Bergen Blvd.,.Palllldes Park, N. I. .. p 1287 
Electro/Data Inc., 3121 Benton St, Garland, Tex. 
Electronic Research Co., 10000 W. 75tb st, Overland Park, Kant p 1096 
Falrchlld/Electro-Melrics Corp., 100 Church St, Amslerdam, N. Y. p ,1384 
Filtai,. Inc., 706 Forrest St, Charlottesville, Va. 
Freed Transfonner Ca., Inc., 1795 Weirfield St., Broolll,n, N. Y. 
Frequency Engineering Labs, P.O. Box 527, Fanningdale, N. I.. p 1674 
Genisco Technology Corp., Cemponents/Genistron Dlvs .. 18435 .Susana Rd., 

Compton, Calif. .. ........... ' ............ ' .... i.. .. .. p 1290 
Helix Research Assoc~, Inc., 8384 Hercules St., La Mesa, CaiN. P 1292 
Hertz Filter Corp., 50 Wasbington Ave., Garden CRy Pk., N. Y. . . P 1289 
Hisonic Inc. 249 N. Troost, Olathe, Kans. ................ p 1293 
Honeywell Tett Instruments Dlv., Box 5227. Denver, Colo. 
Hopkins Engrg. Co., 12900 Foothill Blvd., San Fernando,Cal ... , pl296 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. .. p 1108 
JFD Eledronics Co., 1484 62nd St., Brooklyn, N. 1. 
Kappa Networks Inc., 165 RooseveR Ave., Cartere~ N. I. • •.. .P 1297 
Kidde, Waller & Ca., Inc., 675 Main St, BelleYille, N. J. 
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Knox Electronics, Inc., P.O. Box 6184, Leawood, Kan~ .. , . . . . . P 1298 
Kakosai Elee. Co., Ltd., 9 Nishikubo·$akuragwa.cho, Minato·ku, Tokyo, Japan 

P 1300 
LEL DiY. Varian, 75 Akron St, Copiague, N. Y. " 
Marconllnstrs., III Cedar La., Englewood, N. I.............. p 1434 
McCoy Electronics Ca., Chestnut & Watts St., Mount HolIy.springs, Pa. 
Mkrosonlcs Inc., 6D Winter St., Weymoulll, Mass. ........... p1164 
Microtran Ca., Inc., 145 E. Mineola AYe., Yalle, Stream, N. Y. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd. Chicago, III. p 1124 
Multimetris, Inc., 401 Concord Ave., Bronx, N. Y. .......•.. p 130,1 
Nippon Elec. New YorlIlnc. 2110 Park Ave., New York, N. Y. ' 
NytrOnics, Inc., Custom Components Group, Third Ave., Alpha, N. J. 

p 1304 
Nytranics of Canada Lid., 68 Wall St, Trenton, Ont, Can. 
.... rless Electrical Prods., 1515 S. Manchesle.r Ave., Anaheim, Cal. 
Premier Microwave Corp., 35 New Broad St, Part Chesler, N. Y. 
Princeton Applied Research Corp., Box 565, Piinceton, N. I. 
RF Inleronics, Inc., 1110 Pine Aire Dr., Bay Shore, N. Y. 
ate Electronics Inc., 25 Martin Pl., Part Chestar, N. Y. ••.... p 1706 
Raytheon Co., Ind. Components Dper., 4U Centre St., Quincy, Mass. 
Reeves·Hoffman Diy., 400 W. Norlb St, Carlisle, Pa. . . . . . . . . .. p 1129 
Rockland Labs.,lnc., Box 57, Tappan, N. Y •........... p 1307,14~1 
San Fernando Electric Mfg. Ca., 1501 First St, San Fernanda, Cal. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. 
Seg Electronics Diy., 2589 Pitkin Ave., Brooklyn, N. Y. ... p 1308,1309 
Spectrum Instruments, 100., Box 474, Tuckaboe, N. Y. .. . . . . . p 1310 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
Sterillig Transformer Corp., 510 Driggs Ave., BrlOklyn, N. Y. 
TT Electronics, Inc., P.O. Box 180, Culver CRy, Calff. .... p 1312,1313 
Ted19rd Crystal Labs., Inc., 4914 Gray Rd., CinCinnati, Ohio. .. p 1315 
Telt·Slgnal Corp., 250 Crossways Park Or., Woodbury, N. Y. 
Texscan Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. 
Texscan Microwave Prods. Corp., 01810 N. Franklin Rd., IndianapolIs, Ind. 
Torotel,lnc., 13402 South 71 Highway, Grandview, Mo. 
Toyo Comm. Equip. Co., Ltd., 15, Shlba·Toranomon, Minato·ku, Tokyo, lap. 

, p 1135 
Tracor Inc. 6500 Tracer La., Austin, Texas 
U. S. CapacRor Corp., 2151 N. Lincoln St, Burbank, CaIH. p 1316,1317 
UnRed Transfonner Co., 150 Yarlck St., New York, N. Yo p 752,1318 
Yanguard Electranics DiY., 930 W. Hyde Pk. Blvd., Inglewood, Cal. P 751 
Yari·L Co. Inc., 207 Greenwich Ave., Stamford, Conn. 
Vector Industries, 821 San Antonia Rd., Palo Alto, CaiN. ...... p 1717 
Zaring Inds., Inc., Box 477, Cannel, Ind. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. I. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 

, Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. I. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Fails, Mass. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., lamaica, N. Y. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Bouins, Inc., Box 1398, RomOland, Calif. 
Bundy Elctms. Corp., 44 Fadem Rd., Springfield, N. J. 
Captor Corp., 5040 S. County Rd., TIpp City, Ohio 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Control ScienCl Corp., 4810 Beauregard St., Alexandria, Va. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. I. 
DeCoursey Engrg. Lab., 11828 W. Jefferson Blvd., Culver City, Calif. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Defense Elctrns., Inc., Rockville, Md. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Dittmore·Freimuth Corp., 2517 E. Noowlch Sf., Milwaukee, Wisc .• 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
ElectroMagnetic Filter Co., 231 S. Whisman Rd., Mountain View, Calif. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Electrocom Inds., I10S N. Ironwood Dr., South Bend, Ind. 
Electromagnetic Technology Corp., 486 Ellis St., Mt View, Calif. 
Electronic Enterprises, 775 South Madison Ave., Pasadena, Calif. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St., Plainfield, N. J. 
Elmag Corp., 54 Clark St., Newark, N. I. 
Bpac Components, 18651 Von Karman Ave., Irvine, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Md. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fugle·Miller Labs., Inc., 130 MarketSt., Kenilworth, N. I. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Gladding·Keystone Corp .. 179 River St., Oneonta, N. Y. 
Gombos Microwave Inc., 48 Weblo Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRB·Singer, Inc., Science Park, State College, Pa. . 
Hewlett·Packard Go., 1501 Page Mill Rd., Palo Alto, Calif. 
Hili Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
Hel, Inc., IOS04 Wheatley St, Kensington, Md. 
Inductor Engrg., Inc., Il7 Schley AYe., Lewes, Del. 
Instruments Inc., 3434 Midway Dr., San Diego, Calif. 
J.rrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
K & M Electronics Corp., 408 Paulding Ave., NorthYale, N. I. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Lynch Communication Systems, 695 Bryant St., San Francisco, Calif .. 
. MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
MKC' Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Metro·Tel Corp., 409 Railroad, Ave., Westbury, N. Y. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microwave Assocs., Inc., Northwest Ind.-Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts:, Mass. 
Monroe Electronics Inc., 5 Vernon St., Middleport; N. Y. 
National Coil Co., Box 1040, Douglas, Ariz. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 

Physical Electr~nic Labs., 1185 O'Brien Dr., Menlo Park, Calif. 
Piezo Crystal Co., 100 K St., Carlisle, Pa. 
Polyphase Inslr. Co., 126 E. FourlbSt., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston,iex. 
Quindar Bectronics Inc., SO, Fadem Rd., Springfield,N. J. 
RF Systems, Inc." 155 King St., Cohasset, Mass. 
Radic Engineering Labs., 29·01 Borden Ave., Long Island City, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Renco Erctrns. Inc., 24(H Old Country Rd., Hicksville, N. Y. 
Rytron Co. Inc., 7303 Lankershim BlvQ., N. Hollywood, Calif. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Siemens America, Inc., Teleco," Div., 350 Fifth Ave., New York, N. Y. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio Labs, Ltd., 122 Rayette Rd., Maple, Ont., Can. 
Spencer.J(ennedy Labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
roc Div., P.O. Box 365, Littleton, Mass. 
TMC Systems (Ariz), Inc., 930 West 23rd St, Unit 26, Tempe, Ariz. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Triad Distributor Div., 305' N. Briant St., Huntington, Ind. 
Weston·Magnetics, 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc., Box 698, Austin, Tex. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wisc. 
Winegard Co., 3000 Kirkwood St., Burlington, Iowa 
y. 1. & 1. Corp., Box 306, Roslyn Hgts., N. Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, CaIH. 

FILTERS, BAND PASS 
ACDC Electronics Inc., 2979 Norlb Ontario St, Burbank, Cain. 
AIIC Products, 6405 Clmbrldp St, Minnelpoli~ MinD. 
AEL Inc., P.O. Box 552, Lansdale, Pa. • . . . . . . . • • • • . . . . . . . p 1650 
A. P. ClreuH C!lP., 865 West End Ave., Hew York, N. Y. . • . . • . p 1277 
Allen A.lonlcs Inc., 255 East 2nd St, Mlneala, N. Y. ..... p 1278, 1279 
American Time Products, Bulm Watch Co., Inc., 

81-20 Woodside Ave., Waodslde, N. Y. 
American Transtoil Corp., 124-118 100st Ave., Richmond Hill, H. Y. 
ADalta: Devices Inc., 221 Fiftfl St., cambridge, Mass. 
Applied Research, Inc., 76 S. Bayles Ave. Port Washington, H. Y. p 1651 
Aritech Corp., ~30 Uncoln St., Brighton, Mass. . . . .. . . . . . . . .. p 1285 
Automatic Coil Co., 76 E 2nd St, Mineola, N. Yo •••••••••••• p 720 
B a K Instruments, Inc., 5113 West 164th St, Cleveland, Ohio. . P 1336 
Biddie, lames G. Co., Township Line a loll, Rd •• , Plymauth Meeting, PI. 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio. . . . . .. P 1342 
Blackhawk Networks Carp., 14 N. Parker Dr., laneSYHle, W'mc. . . P 1069 
Bliley Electric Co., 2545 W. GranilYiew Blvd., Erie, Pa. . . .. 'P 1072. 1073 
Bramco Controls DiY., Ledex Inc., College & South, Piqua, Ohio 

, P 1303,2286 
BuioR Watch Co., Inc., Elctrn. DiY., Freq. Control Products, 

61-20 Woodside Ave., Woodside, N. Y............... P 1080; 1081 
Burr·Brown Resaarch Corp., Int'l. Airport Ind. PI!., Tucson, Ar~. 
CTS Carp., 905 H. West BIYd., Elkhart, Ind. 
California Inslrs. Corp., 3511 Mimy Dr., San ~itgo, cain. 
Clevie Corp., Piezoelectric Di,., 232 Forbes Rd., Bedford, Ohio P 1286 
Cellins Radio Co., Newport Beach, Calif. 
Columbia Components Corp., 6D Madison Ave., Nempstead, H. Y. 
Damon Engineering, Inc., 115 4th Ave., Needham Heights, Mast. P 1088 
Data Dela, Devices, 253 Crooks Ave., Clifton, N. I. .......... P 1158 
Douglas Microwave Co., Railrud PI., Mamaroneck, N. Yo 
Dynami.. Instrumentation, 593 Monterey Pass Rd., Monterey Pk., cal. 

p 525 
DynOf/aphic E1ctrn. Corp., 57 Bloomingdale Rd., HickSYille, N. Y. P 1661 
Dytronlcs Co., Inc., 4800 Evanswood Dr., Columbus, Ohio....... P 1367 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, H. I. .. P 1287 
Electra/Midland Corp., 3151 FlbeJ'llass Rd., Kansas City, Kans. .. P 1094 
Electro/Data Inc., 3121 Benton St., Garland, TeL 
Electronic Res~rch Ce., 10000 W. 75th St, Overland Park, Ka~ P 1096 
Electronic Reso.rets, Inc., 4561 Colorado Blvd., Los Angeles, Cal. P 1667 
Filtaire Inc., 706 Ferrest St, CharlotteSYIHe, Va. 
Freed Transformer Ca., Inc., 1795 Weirfield St., Broaklyn, N. f. 
Frequency Engineering Labs, P.O. Box 527, Fanningdale, N. I. .. P 1674 
General Resistance Inc., 500 Nuber A.e., Mt Vernon, N. f. 
G.nbco Technology Carp., Components/Genistron Divs., 18435 Susana Rd., 

Compton, CaiN. ............................. P 1290,1291 
Guiton Inds., Inc., Microceramics Diy., Metuchen, N. I. .. P 1294, 1295 
Helil Research Assocs., Inc., 8384 Hercules St., La Mesa, CalH. P 1292 
Hertz Filter Corp., 50 Wasbington Ave., Garden City PI<" N. Y. . . P 1289 
Hisonic Inc., 249 N. Troost, Olathe, Kans. ....•.........•. P 1293 
Honeywell Test Instruments DiY., Box 5227, Denver, Colo. .... P 1403 
Hepkins Engrg. Co., I. Foothill Blyd., San Fernanda, Cal. ... P 1296 
Hughes Aircraft Ca., 500 Superior Ave., Newport Beach, Calif. ,. P 1108 
INCOR Instromentatian Amplifiers & Supplies, Inc., 

29 Newtawn Rd., Plainview, N. Y. 
Interstate Electronics Corp., 707 E Vennont Ave., Anabeim, Calif. 
Intninics, Inc., 57 Chapel St., Newton, Mass. 
Kappa Networks Inc., 165 Roosevelt Aye., Carteret, N. I. . • . . P 1297 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. .• P 1298, 1299 
Lorch Electronl .. Corp., 105 Cedar La., Englewood, N. I. ..• • . P 1678 
McCoy Electronics Co., Chestnut & WaHs St., Mount Holly Springs, Pa. 
Mierosonlcs Inc.,,6D Winler St., Weymauth, Mass. 
Microtran Ca., Inc., 145 E. Mineola Ave., Yalle, Stream, N. Y. 
Microwave CavRy Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Motorola Comm. BlElctrns., Inc., 4501 N. Augusta Bl.d., Chicago, III. P l,t24 
Multimetris, Inc., 401 Concord Ave., Bronx, N. Y. ....... ... P 1301 
Hippon Elec. Hew Yol1llnc., 200 ~al1l AYe., New York, H. Y • 
Nytronics, Inc., .Custom Camponents Group, Third Ave., Alpha, N. I. 

P 1304 
Nytronics of Canada Ltd., 68 Wall st .. Trenton, Ont, Can. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal.'. 
Philbrick/NOIUs Research, 17 Allied Dr. at Rle. 128, Dedham, Mass. 
Piem Technology, Inc., 2400 Diversified Way, Orlando, Fla. .... P 111,1 
Portcbester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 Hew Broad St, Part Chest.r, N. Y. 
Princeton Applied Researcb Corp., Box 565, Princeton, N. I. 
RF Interonies, 100., 1110 Pine Alra Dr., Bay Share, N. Y. 
RFL Components DiY., Powerville Rd., Boonton, N.J. ' 



RHG Electronics lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. .. p 1704 
RlC Electronics Inc., 25 Martin Pl, Port Chestlr, H. Y. ...... p 1706 
Rayen Electronic, Inc., 101 W. Alameda AYe., Burbank, Calil. . .. p 1705 
Raytheon Co., Ind. Components Oper., 465 Centre St, Quincy, Mass. 
Reeves·Hoffman DiY., 400 W. North St., Carlisle, Pa. . . . . .. p 1129 
Rockland labS., In~, BOI 57, Tappan, N. Y. ........... p 1307,1481 
San· Fernanda Electric MIg. Co, 1501 First St, San Fernando, Cal. 
Sangamo Electric Co., P.O. BOl128, Pickens, S. C. 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Seg Electronics Olv., 2589 Pitkin Ave., Brooklyn, H. Y. . p 1308,1309 
Sherold Crystals Prod. Gp., Tyco labs., Inc" 1510 McGee Trafficwav. 

Kansas City, Mo. ...... .. .. .. .. . .. .. .. . . . . . . . .. . . . . p 1131 
Spectrum Instruments, Inc., BOl474, Tuckahot, H. Y. '" p 1310,1311 
Sprague Electric Co., 481 Marsball St., N. Adams, Mass. 
Sterlliig Transformer Corp" 510 Driggs Ave., Brooklyn, N. Y. 
TT Electronics,lnc., P.O. BOI180, Culver City, CaIR •.... p 1312,1313 
Tedford Crystal labs., Inc., 4914 Gray Rd., Cincinnati, Ohio ... p 1315 
Tele·Slgnal Corp. 250 Crossways Park Dr., Woodbury, N. Y. 
TeISean Corp., 2446 H. Shadeland Ave., Indianapolis, Ind. 
Texscan Microwave Prods. Corp" 4810 N. Franklin Rd .. Indianaoolis. Ind. 

Torotel, Inc., 13402 South 71 H~hway, Grandview, Mo. 
p 131,! 

Toyo Comm. Equip. Co., ltd., IS, Shiba·Toranomon, Minato·ku, Tokyo, Jap. 
p 1135 

Tracar Inc., 6500 Tracar La., Austin, Telas 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla. .. p 1713 
United Transformer Co., ISO Varick St, Hew York, N. Y. p 752, 1318 
Vanguard Electronics Div., 930 W. Hyd. Pk. Blvd., Inatewood, Cal. p 751 
Vari-L Co. Inc, 207 Greenwich Ave., Stamford, Conn. 
Vector Industries, 821 San Antonio Rd., Palo Alto, Calif. P 1717 
laring Inds., Inc., Box 477, Carmel, Ind. 
AAI Corp., Box 6767, Baltimore, Md. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. 1. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airtron Div., Litton Industries, 200 E. Hanover Ave .. Morris Plains, N. 1. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Allen·Bradley to., 1201 South 2nd St, Milwaukee, Wisc. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Andrew California CorP., 941 E. Marylind Ave .. Claremont. Cal. 
Armec Corp., 195 W. Hills Rd., Huntington Sta., N. Y. 
Astra Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
Astrolab, Inc., 4 McCandless St, Linden, N. 1. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barker & Williamson, Beaver Dam & Canal Rds" Bristol, Pa. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont., Can. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. 1. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Bundy Elctrns. Corp., 44 Fadem Rd., Springfield, N. 1. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Captor Corp., 5040 S. County Rd., Tipp City, Ohio 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Control Science Corp., 4810 Beauregard St., Alexandria, Va. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. 1. 
Data·Control Systems, Inc., E. liberty St, Danbury, Conn. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
DeCoursey Engrg. lab., 11828 W. Jefferson Blvd., Culver City, Calif. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Defense Elctrn~, Inc., Rockville, Md. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. 1. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Ditlmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Mountain View, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. 1. 
Electrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
Electromagnetic Technology Corp., 486 Ellis St., Mt. View, Calil. 
Electronic Enterprises, 775 South Madison Ave., Pasadena, Calif. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston. Conn. 
Electronic Stds CorP. of Amer .. 1426-30 W. Front St., Plainfield. N. 1. 
Electronic Transformer Corp., 4ro Totowa Ave., Paterson, N. 1. 
Elmag Corp., 54 Clark St., Newark, N. 1. 
Elpac Components, 18651 Von Karman Ave., Irvine, Calif. 
Energy Dynamics Corp., 63 Main St, Ansonia, Conn. 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Forbes & Wagner, In~, 345 Central Ave., Silver Creek, N. Y. 
Fugle·Miller Labs., Inc., 130 Market St., Kenilworth, N. 1. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
General Instrument Corp., F. W. Sickles Div., 165 Front St" Chicooee, Mass. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gee Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding.Keystone Corp., 179 River St., Oneonta, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. 1. 
HRB-Singer, Inc., Science Park, State College, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hill Electronics Inc., 300 No. Chestnut St" Mechanicsburg, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. 
Inductor Engrg., Inc., 117 Schley Ave .. Lewes, Del. 
Instruments Inc., 3434 Midway Dr., San Diego, Calif. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. 1. 

Kistler Instrument Co., 8967 Sheridan Dr., Clarence, N. V. 
Krohn-Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Lab Electro·Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
linear Networks Co., Box 1103, Bozeman, Mont. 
Lynch Communicetion Systems, 695 Bryant St., San Francisco, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
MKC' Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Mece Electronics, Inc., 459 E. Main St., Denville, N. 1. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Merrimac Research & Developmen~ In~, 41 Fairfield PI., W. Caldwell, N. J. 
Metcom, Inc., 76 Lalayette St., Salem, Mass. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Int., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
National Coil Co., Box 1040, Douglas, Ariz. 
Nihon Dempa Kogyo Co., Ltd., 1·21 Nishihara, Shibuya·ku, Tokyo, Japan " 
Peninsula'Microwave Labs., 855 Maude Ave., Mountain View, Calif. . 
Physical Electronic labs., 1185 O'Brien Dr., Menlo Park, Calif. 
Piezo Crystal Co., 100 K St., Carlisle, Pa. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy la., Houston, Tex. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. 1. 
RF Systems, Inc., 155 King St, Cohasse~ Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Radio Engineering labs., 29·01 Borden Ave., Long Island City, N. Y. 
Ranlec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Renco E[ctms. Inc., 240·1 Old Country Rd., Hicksville, N. V. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
Riverbank Labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. 1. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Rytron Co. Inc., 7303 Lankershim Blvd., N. Hollywood, Calif. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. 1. 
Siemens America, Inc., Telecom Div., 350 Filth Ave., New York, N. Y. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio Labs, Ltd., 122 Rayette Rd., Maple, Ont., Can. 
Spectral Dynamics Corp. 01 San Diego, P.O. Box 671, San Diego, Calif. 
Spectran Elctms. Div., Box 878, Pompano Beach, Fla. 
Spencer·Kennedy Labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Superex Eleclronics Corp., 4-6 Radlord Place, Yonkers, N. Y. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
TOC Div., P.O. Box 365, littleton, Mass. 
TMC Systems (Ariz), Inc., 930 West 23rd St., Unit 26, Tempe, Ariz. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Technical Material Corp., Box 142, Mamaronec~ N. Y. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. 1. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Watkins·lohnson Co., 3333 Hillview, Palo Alto, Calif. 
Wells Elctms. Inc., 1701 S. Main St., South Bend, Ind. 
Weston·Magnetics, 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc., Box 698, Austin, Tex. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wise. 
V. T. & T. Corp., Box 306, Roslyn Hgts., N. V. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 
Zeta labs., Inc., 616 National Ave., Mountain View, Calif. 

FILTERS. CERAMIC 
American Feldmuehle Corp., Box 2160, GlenbrOOk, Conn. ...... P 1576 
Clevfte Corp., Piemelectric Div., 232 Forbes Rd., Bedford, Ohio p 1286 
Electro Materials, 11620 Sorrento Valley Rd., San Diego, Calif. .. p 651 
Geniseo Technology Corp., Components/Genlstron OiYs., 18435 Susana Rd., 

Compton, Calif. 
Murata Mfg. Co., Napoka, Kyoto, Japan 
San Fernando Electric Mfe. Co., 1501 First St, San Fernando, Cal. 
Taboku MetallndL, Ltd., 13·10, 7-Chome, Ginza·Chuo·kg, Tokyo, lapan 
Toyo Comm. Equip. Co., ltd., 15, Shlba-Toranomon, Minato·ku, Tokyo, lap. 
U. S. Capacitor Corp., 2151 H. lincoln St., Burbank, Calif. p 1316,1317 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Captor Corp., 5040 S. County Rd., Tipp City, Ohio 
Star Porcelain Co., 71 Muirhead Ave., Trenton, N. J. 

FILTERS. COAXIAL 
AEL Inc., P.O. Box 552, lansdale, Pa. ................... p 1650 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio. • . . . .. p 1342 
Douglas Microwave Co., RaDroad PI., Mamaroneck, H. Y. ...... p 1658 
Dynographic !Iclm. Corp., 57 Bloomingdale Rd., Hicksville, N. Y. P 1661 
E & M laboratories, 5388 Sterling Center Dr., Westlake Village, Cal. 
Electro/Data Inc., 3121 Benton St, Garland, Tex. 
Electronic Resourees, Inc., 45111 Colorado Blvd., Los Angela, Cal. p 1667 
Fairchild/Electro·Metrics Corp., 100 Church St, Amsterdam, N. Y. 
Frequency Engineering labs, P.O. Box 527, Farmingdale, N. J. 
lEl Oiv. Yarlan, 15 Akron 51., Copiague, H. Y. 
Microwaye, Cavity Labs, In~, 10 N. Beach A.e, la Grange, IH. 
Microwave Devices Dlv., Bendix Corp., Hurricane Rd., Franklin, Ind. 

p 1656 
Nippon Elec. New York Inc., 200 Park Ave., New.York, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chestlr, H. Y. 
RHG Eleclmnics lab Inc., 94 Mllbar Blvd., Farmingdale, H. Y.j... P 1704 
RLC Electronics Inc., 25 Martin PI., Port Chester, N. y, ...... P 1706 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Sprague Electric Co., 481 Marshall St, N. Adam~ Mass. 
Teman Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. 
TelScan Microwave Prods. Corp., 4610 H. Franklin Rd., IndianapOlis, Ind. 

p 1314 

FILTERS. COMB 

Transco Products, 4241 Glencoe A.e., Venice, Calif. 
U. S. Capacitor Corp., 2151 H. Lincoln St, Burbank, Calif. .... p 1316 
Vector Industrle, 821 San Antonio Rd., Palo Alto, Calif. ...... p 1717 
Wavellnalnc., Box 718, West Caldwell, N. J. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Allord Mfg. Co., 120 Cross St, Winchester, Mass. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Andrew Califcrnia Corp., 941 E. Marylind Ave., Claremont, Cal. 
Astrolab, Inc., 4 McCandless St., linden, N. 1. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Captor Corp., 5040 S. County Rd., Tipp City, Ohio 
Coax Devices, Inc., Box 234·EEM, Chelsea, Mass. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. 1. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Oittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calff. 
Electromagnetic Technology Corp., 486 Ellis St., Mt View, Calif. 
Erie Technological Products Inc., 644 W. 12th St, Erie. Pa. 
Finney Co., 34 W. Interstate St, Bedford, Ohio 
General Microwave Corp., 155 Marine St., Farmingdale, N. V. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd, Clifton, N. 1. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. 1. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro·Radionics, Inc., 14644 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microl.b Rd., livingston, N. 1. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 
Physical Electronic Labs., 1185 O'Brien Dr., Menlo Park, Calif. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Ranlec Div., 24003 Ventura Blvd., Calabasa~ Calif. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio Labs, Ltd., 122 Rayette Rd., Maple, Ont., Can. 
Spencer·Kennedy labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Springer Aircraft Radio Corp., RR #2, Box 98, Shelleyville, Ind. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Telonic Engineering Co., Box 277, laguna Beach, Calif. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Zeta labs., Inc., 616 ~ational Ave., Mountain View, Calff. 

FILTERS. COMB 
ACDC Electronics Inc., 2919 North Ontario St, Burbank, CaIH. 
ADC Products, 6405 Cambridge St, Minneapol~, Minn. 
AELInc., P.O. Box 552, lansdale, Pa. .. .. . .. .. .. .. . .. .. . P 1650 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
American Trans-Coil Corp., 124-l16 lDlst Ave., Rkhmond Hill, H. Y. 
Austron, Inc., 10214 N. Interregional Hwy., Ausfln, Tex. 
Blackhawk Networks Corp., 14 N. Parlier Dr., lanesville, Wise. .. P 1069 
Bliley Electric Co., 2545 W. Grandview Blvd., Erie, Pa. ... P 1072, 1073 
Bulova Watch Co., Inc., Elclm. Div., Freq. Control Products, 

61·20 Woodside Av~, Woodside, H. Y ... ' p lOBI 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 
Clevfte Corp., Piezoelectric Div., 232 Forbes Rd., Bedford, Ohio p 1286 
Collins Radio Co., Newport Beach, CaIR. 
Damon Engineering, Inc., 115 4th Ave., Needham Heights, Mass. p 10BB 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, H. J. 
Electronic Research Co., 10000 W. 75th St, Overland Park, Kans. p 1096 
Electronic Resources, Inc., 45111 Colorado Bl.d., Los Angeles, Cal. p 1667 
Filtalre Inc., 708 Forrest St., Charlottesville, Ya. 
Genlseo Technology Corp., Components/Genistron DiYs., 18435 Susana Rd., 

Compton, Calif. ... . .. . .. .. . .. . ... . .. . .. . .. .. .. .. . p 1290 
Helix Research Assoc~, Inc., 8384 Hercules St., la Mesa, Calif. p 1292 
Hertz Filter Corp., 50 Washington Ave., Garden City PI!., N. Y. 
Hisonic Inc., 249 N. Troost, Olathe, Kans.' 
Hughes'.Aircraft Co., 500 Superior Ave., Newport Beach, calif. .. p 1108 
Kappa Networks Inc., 165 Roosevelt Ave., Cartere~ N. 1 
McCoy Electronics Co., Chestnut & Wafts St, Mount Holly Sprin" Pa. 
Microsonics Inc., 60 Winter St, Weymouth, Mass. 
Microwave cavity Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Motorola Comm.&Elctrns., In~, 4501 N.Augusta Bl.d., Chicago, III. p 1124 
Nippon Ele~ New York In~, 200 Parll Ave., Hew York, H. Y. 
Nyironi" In~, Custom components Group, Third Ave., Alpha, H. I, 
RLC Electronics Inc., 25 Martin Pl., Port Chester, N. Y. 
Reeves·Hoffman DiY., 400 W. Hortk St, Catlisle, Pa. 
Seg Electronics Div., 2589 Pitkin Ave., Brooklyn, N. Y. . p 1308 
Spectrum Instruments, Inc., Box 474, Tuckahoe, N. Y. 
Sprape Electric Co., 481 Marshall St., N. Adams, Mass. 
TT Electronics, Inc., P.O. Box 180, Culver City, Calif. p 1313 
United Transformer Co., 150 Varlck St, New York, N. Y. 
Vanguard Electronics .DiY., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Vector Industries, 821 San Antonio Rd., Palo Alto, CaIH. 
Acton Laboratories, Inc., 531 Main St., ~cton, Mass. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Axel Elctms., Inc., 134-20 Jamaica Ave., Jamaica, N. V. 
Bundy Elctms. Corp., 44 Fadem Rd, Springfield, N. 1. 
Control Science Corp., 4810 Beauregard St., Alexandria, Va. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
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FILTERS, COMB (Cont'd) 

Electrocom Inds., 1105 N. Ironwood· Dr., South Bend, Ind. 
Elmag Corp., 54 Clark St., Newark, N. J. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
ForQes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries; Inc., 11855 Wicks St., Sun Valley, Calif. 
Hili Electronics Inc., 300 No. Cbestnut St., Mechanicsburg, Pa. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Peninsula Microwave labs., 855 Maude Ave., Mountain View, Calif. 
Piezo Crystal Co., 100 K St., Carlisle, Pa. 
Polypha!e Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
TMC Systems (Ariz), Inc., 930 West 23rd St., Unit 26, Tempe, Ariz. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telonic Engineering Co., Box 277, laguna Beach, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Weston·Magnetics, 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc., Box 698, Austin, Tex. 

FILTERS, CONTINUOUSLY VARIABLE 
A. P. Circuit Corp., 865 West End Ave., Hew York, H. Y. 
Aritech Corp., no Lincoln St, Brighton, Mass. . . . . . . . . . . . . .. P 1285 
A.antek Inc., 2lI81 Copper Rd., Santa Clara, Calif. 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohio. . . . . . . p 1367 
ESC Eleclronic~ Corp., 534 Bergen Blvd., Palisades Park, N. I. 
Electro/Data Inc., 3121 Benton St, Garland, Tex. 
Fairchiid/Electro·Metrics Corp., 100 Church St., Amsterdam, H. Y. 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. I. 
Geniseo Technology Corp., Components/Genistron DiY!" 18435 Susana Rd., 

Compton, CaIH. 
IFD Eleclronics Co., 14M 62nd St., Brooklyn, N. Y. 
Multimetris,.lnc., 401 Concord A.e., Bronx, H. Y. :......... p 1301 
Hippon Elec. New York Inc., 200 Park Ave., Hew York, H. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chesler, H. Y. 
Princeton Applied Research Corp., Box 565, Princeton, H. I. 
RHG Electronics Lab Inc., 94 Milbar Bl.d., Farmingdale, N. Y. .. p 1704 
Ree.es·Hoffman Di •. , 400 W. Horth St, Carlisle, Pa. 
Rockland Labs., Inc., Box 57, T3jlpan, N. Y. . p 1481 
Spectrum Instruments, Inc., Box 474, Tuckahoe, N. Y. .. . . . . . p 1311 
Texsean Corp., 2446 H. Shadeland Ave., Indianapolis, Ind. 
Teman Microwave Prods. Corp., 4lil0 N. Franklin Rd., Indianapolis, Ind. 
Tracor Inc., 6500 Tracor La., Austin, Texas 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. . 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Bafco, Inc., 80 Second Street Pike, Southampton, Pa. 
Data-Control Systems, Inc., E. liberty St., Danbury, Conn. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 

" Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lionmount & Co., ltd., Bellevue Rd., New Southgate, london, Eng. 
Metavac, Inc., 45·68 162nd St., Flushing, N. Y. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microlab/FXR, 10 Microlab Rd., livingston, N. 1. . 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Physical Electronic labs., 1185 O'Brien Dr., Menlo Park, Calif. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Signal AnalysiS Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Spencer·Kennedy labs., Inc., 1320 Soldiers Field Rd., Boston, Mas~ 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 

FILTERS, CRYSTAL 
ONCL. MONOLITHIC DEVICES) 

AEllnc., P.O. Box 552, Lansdale, Pa. 
Blackhawk Netwdlks Corp., 14 N •. Parker Dr., JaneSVille, Wise. .. p 1069 
Bliley Electric Co., 2545 W. Grand,iew Bl.d., Erie,Pa, .. , p 1072, 1073 
Buwva Watch Co., Inc., Elctrn. Di •. , Freq. Control Products, 

61·20 Woodside Ave., Woodside, H. Y. .................. p 1080 
ers of Berne, Inc., 406 Parr Rd., Berne, Ind •............... , p 1077 
ers of Canada, Ltd.,-80 Thomas St., Streetsville, Ont, Can. . .. p 1077 
CTS Corp., 985 N. West Bl.d., Elkhart, .Ind. . . .. . • . •. . . . . . . p 1077 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. '" p 1077 
Clevita corp.,' Piezoelectric 01 •. , 232 Forbes Rd., Bedford, Ohio p 1085 
Collins Radio Co., Newport Beach, Calif. 
Dale Electronlcs,sloux DiY., Box 180, Yankton, S. D. 
Damon Engineering, Inc., 115 4th Ave., Needham Heights, Mass. P 1088 
Electra/Midland Corp., 3151 Fiberglass Rd., Kansas City, KlInt 

, p 1090,1094 
Electra/Midland·Corp., Electra Di •. , Box 760, Mineral Wells, Tex. 
Electronic Research Co., 10000 \V. 75th St, Overland Park, Kans. p 1096 
Fillalre Inc., 7116 Forrest St, Cha~ottesville, Ya. .....•....• p 1113 
Helix Rosearclt Assocs., Inc., 8384 Hercules St., La Mesa, Canf. P 1292 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. .. P 1108 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. J. 
Knox Etectronics, Inc., P.O. Box 6184, Leawood, Kans. ., p 1298,1299 
McCoy Electronics Co., Chestnut & Watts 51., Mount Holly Springs, Pa. 

p 1118 
Mlcrosonles Inc., 60 Winter St, Weymouth, Mass. ........... p 11M 
Monitor Products Co. Inc., 815 Fremont Ave., S. Pasadena, Cain •. p 1123 
Motorola Comm. & £Iclins., Inc., 4501 N. Augusta Blvd., Chicago, III. p 1124 
Nippon Elec. 'Hew York Inc., 200 Park Ave., New York, N. Y. 
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Hy/roniCs, Inc., Custem Components Group, Third Ave., Alpha, N. I. 
Piezo Technology, Inc, 2400 Diversified Way, Orlando, Fla. p 1110,1111 
RFl Components DiY., PowelYHle Rd., Boonton, N. J. 
RLC Electronics Inc., 25 Madill PI., Part Chester; N. Y. 
Reeves-Hoffman DiY.,40D W. North St., Ca~isle, PI. . . . . . . . . .. p 1129 
Seg ElectroniCS Div., 2589 Pitkill Ave., Brooklyn, H. Y. .•..... p 1 ;j08 
Sherold Crystals Prod. Gp., Tyco Labs., Inc., 1510 McGee Trafficway, 

Kansas City, Mo .......... _ ...... ".................P 1131 
Tedford Crystal Labs., In~., 4914 Gray Rd., Cincinnati, Ohio 
Toyo Comm. EqUip. Ca., Ltd., 15, Shiba-Toranomon, Minato·ku, Tokyo, lap. 

p 1135 
United Transformer Co., 150 Yarick St, New York, N. Y. 
Anritsu Elec. Co., ltd., 12-20, Minamiazabu 4 chome, Minafo.ku, Tokyo, Jap. 
C·F Networks Inc., 3102 North 29th Ave., Phoenix, Ariz. 
Collins Radio Co., Dallas, Texas 
Components COrp., 2857 N. Halsled St., Chicago, III. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dietz Design Inc., 100 Electronics Pkwy. Belton, Mo. 
Dittmorilfreimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Harshaw Chemical Co., 1945 [ 97th St., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. . 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. ' 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
Marconi Div., English Electric Corp., 1 Park Ave., New Yorl<, N. Y. 
Hihon Dempa Kogyo Co., ltd., 1·21 Nishihara, Shibuya.f<u, Tokyo, Japan 
Piezo Crystal Co., 100 K St., Carlisle, Pa. 
Rytron Co. Inc., 7303 lankershim Blvd., N. Hollywood, Calif. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
TMC Systems (Ariz), Inc., 930 West 23rd St., Unit 26, Tempe, Ariz. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 
Weston-Magnetics, 14617 Keswick Ave., Van Nuys, Calif. 

FILTERS, ELECTRIC WAVE SECTION 
ACDC Electronics Inc., 2979 North Ontario St, Burbank, CaIH. 
ADC Producl~ 6405 Cambridge St, Minneapolis, Minn. 
Bulova Watch Co., Inc., Elctrn. Diy., Freq. Control Producls, 

61-20 Woodside Ave., Woodside, H. Y. 
Collins Radio Co., Hewpart Beach, Calif. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. . . . . . • p 1658 
Dynographic Elctrn. Corp, 57 Bloomingdale Rd., HickSVille, N. Y. P 1661 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, N. I. 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, H. Y. 
Geniseo Technology Corp., Components/Genistron Din., 18435 Susana Rd., 

Compton, Calif. .................................. p 1290 
Helix Research Assoes., Inc., 8384 Nercules St, La Mesa, cam. p 1292 
Hisonic Inc., 249 H. Troost, Olathe, Kans. 
Hopkins Engrg. Co., 12l1oo Foothill Blvd., San Fernanda, Cal. ..• p 1296 
Kappa Networks Inc., 165 Roosevelt Ave., Carteret, N. I. .. . . p 1297 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. ....... p 1298 
Micro/ran Ca., Inc., 145 E. Mineola Ave., Yalley Stream, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., Hew York, N. Y. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
RF Interonics, Inc., 1110 Pine Alre Dr., Bay ShOre, H. Y. 
Reeves·Hoffman DiY., 400 W. Horth St., Carlisle, Pa. 
Seg Electronics DiY., 2589 Pitkin Ave., Broo!Jyn, N. Y. .. . . . . .. p 1308 
Sprague Electric Co, 481 Marshall St, H. Adams, Mas~ 
TTElectronies, Inc., P.O. Box 180, Culver City, Cain. ....... p 1313 
Texsean Microwave Prods. Carp., 4lil0 N. Franklin Rd., Indianapolis, Ind. 
United Transformer Co., 150 Varick St., New York, N. Y. p 752,1318 
Veclor Industries, 821 San Antonio Rd., Palo Alto, Calif. .. .... p 1717 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
I-Tel, Inc., 10504 Wheatley St., Kensington, Md. 
Inductor Engrg., Inc., 117 Schley Ave., lewes, Del. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lynch Comm.unication Systems, 695 Bryant St., San Francisco, Calif. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Solar Bectronics. Co., 901 N. Highland, Hollywood, Calif. 
TOe DiY., P.O. Box 365, littleton, Mass. 
Weston-Magnetics; 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc., Box 698, Austin, Tex. 

FILTERS. EQUALIZER 
ADC Products, 6405 Cambridge St, MinneaporR, Minn. 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Bulova Watch Co., Inc., Elclrn. Di •. , Freq. Control Products, 

61·20 Woodside Ave., Woodside, H. Y. ..""............ p 1080 
tollins Radio Co., Newport Beach, Cain. 
Columbia Components Corp., 60 Madison Ave., Hempstead, N. Y. 
ESC Electronles Corp., 534 Bergen Blvd., Palisades Park, N. I. 
Freed Transformer Co., Inc., 1795 WeirfieldSt., Brooklyn, N. Y. 
Genisco Technology Corp., Components/Genistren Di ... , 18435 Susana Rd., 

Compton, Calif. .. ........ ; ................. '." .. .. p 1291 
Hertz Filter Carp., 50 Washington Ave., Garde.n City Pk., N. Y, 
Hisanic Inc., 249 N. Troost, Olathe, Kans. 
Kappa Networks Inc., 165 Roosevelt Ave., Carter!t, N. J. . . . . p 1297 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. '. . . . . • . P 1298 
Microtran Co., Inc., .145 E. Mineola Ave., Valley Stream, H. Y. 
MultlmetriS; Inc., 401 Concord Ave., Bronx, N. Y. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
RNG Electronics Lab Inc., 94 MUbar Blvd., Farmingdale, H. Y. .. P 1704 
Reeves·Hoffman DiY., ~ W. NDrth St., Ca~i$le, Pa. " 
Seg Electronics Dlv., 2589 Pitkin Ave., Brooldyn, N. Y. .•• ' P 1308. 1309 
IT Electronics, Inc., P.O. Box ·180, Culver Clty,.Calif. .;..... P 1313 
Tele-5ignal Corp., 250 Crossways Park Dr., Woodbury, H. Y. 
Torolel, Inc., 13402 South 71 Highway, GrandYiew, MD. 
Tracor Inc., 6500 Tracor La.,.Austip, Texas 
Unned Transformer Co., 150 Varick St, New York; It. Y. 
Vanguard Electranies Diy., 930 W. Hyde Pk. Blvd., Inglewood, Cal. P 751 

Acton laboratories, Inc., 531 Main St., Acton, Mass • 
• Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 

Axel Elctrns., Inc.,. 134-20 Jamaica Ave., Jamaica, N. Y. 
Bourns, In.c., Box 1398, Romoland, Calif. . 
Components Corp., 2857 N. Hal~ted St., Chicago, III. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo' 
EI·Rad Mfg. CD., 4300 N. California, Chicago, III. 
ElectromagnetiC'Technology Corp., .486 Ellis Sf., Mt. View, Calif.. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Fullmer Electronics, Inc., 18125 Na~a St., Northrid~e, Cain. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Linear Networks Co., Box 1103, Bozeman, Mont. 
Metro-Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Polyphase Instr. CD., 126 E. Fourth St., Bridgeport, Pa. 
Pulse Techniques, fnc., 1411 Palisade Ave., W. Englewood, N. J. 
Rylron Co. Inc., 7303 lankershim Blvd., N. Hollywood, Calif. 
TOC Div., P.O. Box 365, Littlelon, Mass. 
TMC Systems (Ariz), Inc., 930 West 23rd St.,Unit 26, Tempe, Ariz. 
Technical Malerial Corp., Box 142, Mamaroneck, N. Y. 
United RecordinR Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Weston-Magnetics, 14617 Keswick Ave., Vah Nuys, Calif. 
White Instruments Inc., aox 698, Auslin, Tex. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

FILTERS, FLUID, NONMETALLIC 
Amicon Corp., 25 Hartwell Ave., lexington, Mass. 
Corning Glass Works, fluidic Prods. Dept., Corning, N. Y. 
EMR Div., Box 223, Princeton, N. J. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. . 
Vanton Pump & Equip. Corp., 201 Sweetland Ave., Hillside, N. J. 

FILTERS. HARMONIC 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
BuloYa Watch Ca., Inc., Elctrn. DiY., Fr .. q. Control Products, 

61-20 Woodside Ave., Woodside, N. Y. ................... P 1081 
Collins Radio Co., Newport Beach, Calif. 
Columbia Components Carp., 60 Madison Ave., Hempstead, H. Y. 
Data Delay Devices, 253 Crooks Ave., Clifton, H. J. 
Douglas Mlcrowaye Co., Railroad PI., Mamaroneck, N. Y. 
ESC Electronics Corp., 534 Bergen Blyd., Palisades Park, H. J. 
Eleclro/Data Inc, 3121 Benton St, Garland, Tex. 
Genisco TecltnollllY Corp., Companents/Genistron Di ... , 18435 SUsana Rd., 

Compton, Calif. .................................. P 1291 
Helix Research ASSOCI" Inc., 8384 Hercules St, La Mesa, Calif. P 1292 
Hisonlc Inc., 249 N. Troost, O!allle, Kans. 
Honeywell Test Instruments DiY, Box 5227. Dmer, Colo. 
Kappa Nelworks Inc., 165 Roosevelt Aye., Cartere~ H. J. .... P 1297 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. ....... P 1298 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
Micre.a.e Cavity Labs, Inc., 10 H. Beach Ave, La Grange, III. 
Mullimetris, Inc., 401 Cancord Ave., Brenx, H. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Nytronics of Canada LId. 68 Wafl St, Trenton, \Ont, Can. 
RF Inleronlcs, Inc., 100 Ptne Alre Dr., Bay Sbore, N. Y. 
San Fernando Electric Mfg. Co., 1501 First St., San Fernanda, Cal. 
Sprague Electric Co., 481 Marshall St, N. Adalls, Mass. 
TT Electronics, Inc., P.O. Box 180, CulYer City, Calif. . . . . . . . P 1313 
United Transformer Co., 150 Varick St, New York, N. Y. 
Vanguard Electronics Div.,93O W. Hyde Pk. Blvd., IngleWOOd, Cal. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
CGA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Coax Devices, Inc., Box 2J4.EEM, Chelsea, Mass. 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Dietz Design Inc., 100 Eleclronics Pkwy., Belton, Mo. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Electromagnetic Technology Corp., 486 Ellis St, Mt. View, Calif. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. 1. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microwave Assocs., Inc:, Northwest Ind. Park, Burlington, Mass. 
MicrowaveD ... labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave filter Co." Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Peninsula Microwave labs., 855 Maude Ave., Mountain View, Calif. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa •. 
Rantec Diy., 24003 Veotura Blvd., Calabasas, Calif. 
Sinclair Radio labs, lid., 122 Rayette Rd., Maple, Ont., Can. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Technical Material Corp., Box 142, Marriaroneck, N. Y. . 
Telonic Engineering Co., Box 277, laguna Beach, Calif. 
Weston·Magnetics, 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc., Box 698, Austin, Tex. 
Y. T. & 1. Corp., Box 306, Roslyn Hgts., N. Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, CaIH. 

FILTERS, HIGH-PASS 
ACDC Electronics Inc., 2979 North Ontario St, Burbank, CaIH. 
ABC Products, 6405 Cambridge St,Mlnneapolls, Minn. 
AEL Inc., P.O. Box 552, Lansdale, Pa. ................... pl~O 
A. P. Circun Corp., 865 West End Ave., Hew York, H. Y. • •• . .• P 1277 
Allen Avionics Inc., 255 East 2nd St, Mineola, H. Y. •...• P 1278, 1279 
American Trans·Coil Corp., 124-06101.t AYe" Ric!tm.nd Hill, N. Y. 
Analog DevIces Inc., 221 rdth St., Cambridge, Mass, 
Applied Research, Inc., 76 S. Bayles ·Ave., Port Washington, N. Y. P 1651 
Aritech Corp., no Lincoln St., Brighton, Mass. .......... •.... p'1285 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, Cain. . . . . . . . . . . .. P 2838 
Automatic Coli Co., 76 E.2nd St., Mineola, H. Y.. ............ P 720 
Bird .Electronic Corp., 30303 Aurora Rd •• Cleveland, Ohio. . . . .... P 1342 
Bramco Controls Div., Ledex Inc. College & South, Piqua, Ohio. . P 1303 
Bulova Watch Co, Inc., £Iclln. Div., Freq. Control Preducts, . . 

61-20 Woodside Ave., WoodSide, N. Y •. , ""." ....... P 1080.1081 
Burr-Brown Research Corp., Int'/. Airport Ind. Pk., Tucson, Arit 
Caddell·Burns Mig. Co. Inc., 40 E. 2nd St, !tIineola, II. Y. 
Collins Radio Co., Newport Beach, Calif •. 



Columbia Components CGrp., 60 Madison A.e., Hempstead, N. Y. 
Data Delay Devices, 253 Crooks Ave., Clnton, N. J. .......... p 1158 
Douglas Mlcrowava Co., Railroad Pl., Mamaroneck, H. Y. ...... P 1658 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

P 525 
Dynographlc E1ctrn. Corp., 57 Bloomingdale Rd., Hicksville, N. Y. P 1661 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohio....... P 1367 
ESC Electronics Corp., 534 Bergen Bl'ld., Palisades Park, H. J. .. P 1287 
Electronic Research Co., 10000 W. 75th St, Ova~and Park, Kans. P 1096 
Electronic Resources, Inc., 4561 Colorado Bl.d., Los Angeles, Cal. 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N. Y. 
Geniseo Technology Corp., Components/Genistron Divs., 18435 Susana Rd., 

Compton, CallI. .................................. P 1290 
Helix Research Assocs., Inc., 8384 Harcules St, La Mesa, Calif. P 1292 
Hartz FUter Corp., 50 Washington Ave., Gal)len City Pk., N. Y. .. P 1289 
Hllonic Inc.,249 N. Troost, Olatha, Kanl. ....•.•......... P 1293 
Honeywell Test Instruments Dlv., Bn 5227, Denver, Colo. 
Hopkins Engrg. Co., 12900 Foothill BI'Id., San Fernando, Cal. . P 1296 
INCOR Instrumentation Amplifiers & Supplies, Inc., 

29 Newtown Rd., Plaln.Iew, N. Y. 
Intronlcs, Inc. 57 Chapel St, Newton, Mass. 
Kappa Networks Inc., 165 Roosevelt Ave., Carteret, N. J. .... P 1297 
Knox Electronics; Inc., P.O. Box 6184, Leawood, Kans. ....... P 1298 
LEL Dlv. Varian, 75 Akron SI., CGp~gue, N. Y. 
McCoy Electronics Co., Cbestnut & WaHs St., Mount Holly Springs, Pa. 
Microsonics Inc., 6Q Winter St, Weymouth, Man. 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
Microwave Cavity Labs, Inc., 10 N. Beach A.e., La Grange, III. .. p 1687 
Motorola Comm. & Elctrns.,In;., 4501 N. Augusta Blvd., Chicago,llI. p 1124 
Multimetrls, Inc., 401 Concord Ave., Bronx, N. Y. . . . . . . . P 1301 
Neshaminy Transformer Co., Edison-Furlong Rd., Furlong, Pa. 
Nippon Elec. New York In;. 200 Park Ave., New York, N. Y. 
North Hills Electronics Inc., Alexander PI;, Glen Co.a, H. Y. 
Hytronics, Inc., Custom Components Group, Third Ave., Alpha, N. J. 

P 1304 
Nytronics of Canada Ltd., 68 Wall St, Trenton, Onl., Can. 
Peerlass Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
Philbrick/Nexus Research, 17 Allied Dr. at RIa. 12B, Dedham, Man. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
RF InteronitS, Ine., 100 Pine Alre Dr., Bay Shore, N. Y. 
RFL Components DiY., PowervRle Rd., Boonton, N. J. 
RLC Electronics Inc. 25 Martin Pl., Port Chester, N. Y. ...... P 1706 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. p 1705 
Raytheon Co., Ind. Components Oper. 465 Centre St., Quincy, Mass. 
Reeves·Hoffman Div., 400 W. North St, Catllsle, Pa. . . . . . . . . . P 1129 
Rockland Labs., Inc., Box 57, Tappan, N. Y. ........... P 1307,1481 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. 
Seg Electronics DIv., 2589 Pitkin Ave., Braoklyn, N. Y. .. p 1308,1309 
Spectrum Instruments,lnc., Box 474, Tuckahoe, N. Y •.. " p 1310,1311 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Sterlrng Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y;-
TT Electronics, Inc., P.O. Box 180, Culver City, Calif. ... P 1312,1313 
Tedford Crystal Labs., Inc., 4914 Gray Rd., Cincinnati, Ohio ... p 1315 
Tele·Signal Corp., 250 Crossways Park Dr., WoOlibury, N. Y. 
TellCan Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. 
Texsean Microwave Prods. Corp., 4610 N. Franklin Rd., Indianapolis, Ind. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Toyo Comm. Equip. Co., Ltd., 15, Shiba·Toranomon, Minato·ku, Tokyo, Jap. 

P 1135 
Onfted Transformer Co., 150 Varlck St, Hew York, N. Y. P 752,1318 
Vanguard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, Cal. P 751 
Vector Industries, 821 San Antonio R~., Palo Alto, Calif. p 1717 
Zaring Inrls., Inc., .Box 4n, Cannel, Ind. 
A. C. Electronics Co., 11766 W. Pica Blvd., Los Angeles, Calif. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Airtron Div., LiHon Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Aladdin Electronics, 701 Murtrees'oro Rd., Nashville, Tenn. 
Alpha Industries, Inc., 381 Elliot St., Newlon Upper Fails, Mass. 
Allec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Componenls, In~, 8th Ave. & Harry St., Conshohocken, Pa. 
Andrew California Corp., 941 E. Marylind Ave., Claremon~ Cal. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minalo·ku, Tokyo, Jap. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Atlas Coli Inc., 63 Main St., Ansonia, Conn. 
Axel Elctrns., Inc., 134·20 Jamaica Ave., Jamaica, N. Y. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Bundy Elctrns. Corp., 44 Fadem Rd., Springfield, N. J. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Captor Corp., 5040 S. County Rd., TIpp City, Ohio 
Coast Coil CD., 5333 W. Washington Blvd., los Angeles, Calif. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Components COrp., 2857 N. Halsted St., Chicago, III. 
Control Science Corp., 4810 Beauregard St, Alexandria, Va. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Data·Control Systems, Inc., E. Liberty St., Danbury, Conn. 
DeCoursey Engrg. Lab., 11828 W. Jefferson Blvd., Culver City, Calif. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Dielz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Dftbnore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Drake, R. L. Co., 540 Richard St, Miamisburg, Ohio 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Mountain View, Calif. 
Electrocom Inds., II05 N. Ironwood Dr., South Bend, Ind. 
8ectromagnetic Technology Corp., 486 Ellis St., Mt. View, Calif. 
Electmnic Slds Corp. 01 Amer., 1426-30 W. Front St., Plainfield, N. J. 
Elmag Corp., 54 Clark St., Newar~ N. J. 
Energy Dynamics Corp., 63 Main St.,Ansonia, Conn. 
Farinon Electric, 935 Washington St.,San Carlos, Calif. 
mech Corp., 10103 W. PacifiC, Franklin Park, III. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fullmer Electronics, Inc., ISI25 Napa St, Northridge, Calif. 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 

General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
General Microwave Corp., ISS Marine St., Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., II855 Wicks St., Sun Yalley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calil. 
Hi·Lo Mfg. Corp., 1122 W. Newport, Chicago, III. 
I·Tel, Inc., 10504.Wheatley St., Kensington, Md. 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
Industrial Condenser Corp., 3243 N. Calilornia Ave., Chicago, Iii. 
Instruments Inc., 3434 Midway Dr., San Diego, Calif. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Langevin, 1801 E. Carnegie Ave., Santa Ana, Calil. 
Linear Networks Co., Box II03, Bozeman, Mont. 
lynch Communication Systems, 695 6ryant St., San Francisco, Calif. 
MKC' Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Metcom, Inc., 76 LalayeHe St., Salem, Mass. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microtech, 1425 Mnldale Rd., Cheshire,Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Monroe Electronics Inc., 5 Yernon St., Middleport, N. Y. 
National Coil Co., Box 1040, Douglas, Ariz. 
Nihon Dempa Kogyo Co., ltd., 1·21 Nishihara, Shibuya·ku, Tokyo, Japan 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 
Polyphase Inslr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RF Systems, Inc., ISS King St., Cohasset, Mass. 
Radialion Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Riedon ~vionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
Rytron Co. Inc., 7303 lankershim Blvd., N. Hollywood, Calif. 
Sartron, Inc., II4 N. Main St., Newberg, Ore. 
Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio Labs, Ltd., 122 Rayette Rd., Maple, Ont., Can. 
Solar 8ectronics Co., 901 N. Highland, Hollywood, Calif. 
Spencer·Kennedy Labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Superex Electronics Corp., 46 Radford Place, Yonkers, N. Y. 
Systems Res. Labs, In~, 7001 Indian Ripple Rd., Dayton, Ohio 
TDC Div., P.O. Box 365, Littleton, Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va, 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Telonic Engineering Co., Box 277, laguna Beach, Calif. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Waber Electronics, Inc., 2000 N. Second St., Philadelphia, Pa. 
Weston·Magnetics, 14617 Keswick Ave., Van Nuys, Calif. 
White Instruments Inc., Box 698, Austin, Tex. 
Whitewater Electronics, Inc., 136 W. Main St, Whitewater, Wis~ 
Winegard Co., 3000 Kirkwood St., Burlington, Iowa 
Y. T. & T. Corp., Box 306, Roslyn HgIS., N. Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

FILTERS. I·F 
ADC Product~ 6405 Cambridge St, Minneapolis, Minn. 
AElInc., P.O. Box 552, Lansdale, Pa. .. .. .. . .. .... .... .. P 1650 
American Trans·Coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
Blackhawk Networks Corp., 14 N. Parker Dr., Janesville, Wise. . P 1069 
Bulova Watch Co., Inc., Elctrn. DiY., Freq. Control Products, 

61·20 Woodside Av~, Woodside, N. Y. .................. P 1080 
CTS 01 Berne, Inc., 406 Parr Rd., Berne, Ind ............. , . . P 1077 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont, Can. .... p 1077 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. ................ P 1077 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. .. P 1077 
Centralab Elctrn., Div., 5757 H. Green Bay Ave., Milwaukee, Wisc. 
Clevfta Corp., Piezoelectric Div., 232 Forbes Rd., Bedford, Ohio P 1286 
Collins Radio Co., Newport Beach, Calil. 
ESC Electronics Corp., 534 Bergen Bl.d., Palisades Park, N. J. 
Electronic Research Co., 10000 W. 75th St, Dvertand Park, Kans. P 1096 
Filtaire Inc., 706 Forrest St., CharloHmille, Va. 
Geniseo Technolm COlli" Components/Genistron Divs" 18435 Susana Rd" 

Compton, Calif. 
Helix Research Assocs., Inc., 8384 Hercules St., La Mesa, Calif. P 1292 
Hertz Fitter Corp., 50 Washington Ave., Garden City Pk., N. Y.. . P 1289 
Hisonic Inc., 249 N. Troost, Olathe, Kans. 
Hughes Aircraft Co., 500 Superior Ave., NeWport Beach, Calif. 
Kappa Networks Inc., 165 Roosevelt A.e., Carteret, N. J. 
LEL Di •• Varian, 75 Akron St, Copiague, H. Y. 
McCoy Electronics Co., Chestnut & Watts St, Mount Holly Springs, Pa. 
Microsonlcs Inc., 60 Winter St., Weymouth, Mass. 
Miller, J. W., Co., 5911 South Main St., Los Angeles, Cal. ...... P 738 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
North Hills Electronics In~, Alexander PI., Glen Cave, N. Y. 
Nytronics, Inc., Custom Components Group, Third Ave., Alpha, N. J. 
Nytronics of Canada Ltd., 6B Wall St., Trenton, Ont, Can. 
RFL Components Oiv., Powerv"le Rd., Boonton. N. J. 
RHG Electronics Lab Inc., 84 Milbar Blvd., Farmingdale, N. Y. .. P 1704 
Reeves·Hoffman Dlv., 400 W. North St., Carlisle, Pa. 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando,.Cal. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. . 
Seg Electronics Div., 2589 Pitkin Ave., Brooklyn, N. Y. ....... p 1308 
S1Jrape Electric Co., 481 Marshall St, H. Adams, Mass. 
TT Electronics, Inc., P.O. Box 180, Culver City, Calif. ....... P 1313 

. Teman Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. 
TelScan Microwave Prods. CorP., 4610 N. Franlllin Rd., Indianapolis, Ind. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Toyo Comm. Equip. Co., Ltd., 15, Shiba·Toranomon, Minato·ku, Tokyo, Jap. 

P 1135 
United Transformer Co., 150 Varick St, New York, N. Y. 

FILTERS. INTERFERENCE 

Vanguard Electronics Di •. , 930 W. Hyde Pk. Blvd., Inglewood, Cal 
A. C. Electronics Co., 11766 W. Pico Blvd., Los Angeles, Calil. 
Aladdin Electronics, 701 Murtreesboro Rd., Nashville, Tenn. . 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Collins Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted St, Chicago, III. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Defense Elctrns., Inc., Rockville, Md. 
Delta Coils. 4312 Main St., Philadelphia, Pa. 
Dielz Design Inc., 100 Electronics Pkwy. Belton, Mn 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Gladding·Keystone Corp., 179 River St, Oneonta, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Hill Electronics Inc., 300 No. Chestnut st., Mechanicsburg, Pa. 
Inductor Engrg., Inc., II7 Schley Ave., lewes, Del. 
Industrial Condenser Corp., 3243 N. California Ave., Chicago, III. 
Industrial Optics Corp., 377 Fifth St., Newark, N. J. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
National Coil Co., Box 1040, Douglas, Ariz. 
Piezo Crystal Co., 100 K St., Garlisle, Pa. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Renco E[etrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Smallwood, S. G., Ltd., 391·397 King St., E., Kitchener, Ont., Can. 
TMC Systems (Ariz), Inc., 930 West 23rd St., Unit 26, Tempe, AriL 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Wells Elctrns. Inc., I701 S. Main St., South Bend, Ind. 
Whitewater ElectroniCS, Inc., 136 W. Main st., Whitewater, Wisc. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

FILTERS. INDUSTRIAL. HEAVY DUTY 
(ELECTRONIC) 

ESC Electronics Corp., 534 Bergen Blvd. Palisades Park, N. J. 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. 
Genisco Technology Corp., ComponentslGenistron Divs., 18435 Susana Rd., 

Compton, Calif. 
Hopkins Engrg. Co., 12900 Foothill Blvd., San Fernando, Cal. 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
NWl, Inc., Box 455, Trenton, N. J. 
Nippon Elec. New York Inc., 200 Park Ave., Hew York, N. Y. 
RF Interonics, Inc., 100 Pine Aire Dr., Bay Shore, N. Y. ....... P 1306 
San Fernando Electric Mfg. Co., 1501 First St., San Fernando, Cal. 
Seg Electronics DiY., 2519 Pitkin Ave., Brooklyn, N. Y. . . . . . . .. p 1308 
Sprague Electric Co., 481 Marshall St, N. Adam~ Mass. 
Wanlass Electric Co., Industrial Prod •• DiY., 1540 E. Edinger, Santa Ana, Calif. 
Wanlass Elec. Co., Instrs. Di •• , 1540 E. Edinger Ave., Santa Ana, Cal. 

p 2149 
Wanlass Electric Co., 2175 S. GranUve., Santa Ana, Calif. ... P 2147 
American Air Filter Co., Inc., 215 Cehtral Ave., louisville, Ky. 
Axel Eictrns., Inc., 13420 Jamaica Ave., Jamaica, N. Y. 
Barrett, leon J., CD., 1450 Grafton Rd., Worcester, Mass. 
Components Corp., 2857 N. Halsted St, Chicago, III. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Elmag Corp., 54 Clark St., Newark, N. J. 
Elpac Components, 18651 Von Karman Ave., Irvine, Calif. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Calil. 
Lundy Elect. & Systems, Inc., Robert la., Glen Head, N. Y. 
North Anlerican Rockwell Corp., 25000 Miles Rd., Cleveland, Ohio 
PoHer Co., 500 W. Florence Ave., Inglewood, Calif. 
roc Div., P.O. Box 365, Littleton, Mass. 
Trion, Inc., 1000 Island Ave., McKees Rocks, Pa. 

FILTERS. INTERFERENCE 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
A. P. Circuit Corp., 865 West End A.e., New York, N. Y. ... . . • P 1277 
AII·Tronics Inc., 45 Bond St, Westbury, N. Y. ......... P 1290-1284 
American Trans.coil Corp., 12406 lDlst Ave., Richmond Hill, N. Y. 
Applied Research,lnc., 76 S. Bayles Ave., Port Washington, N. Y. P 1651 
CGllin. Radio Co., Newport Beach, Calif. . 
Douglas Microwave Co., Railroad Pl., Mamaroneck, N. Y. 
ESC Electronics Corp., 534 Bergen Bl.d., Palisades Park, N. J. •. P 1287 
Elcor Div., Halliburton Co., .2431 LInden Lane, Silver Spring, Md. 
Electro Materials, 11620 Sorrento Valley Rd., San Diego, Calif. .. P 651 
Elgar Corp., 8159 Engineer Rd., San Diego, Calit. ........... P 1942 
Genisco Technology Corp., ComponentslGenistron Dlvs., lB435 Susana Rd., 

Compton, Calif. .................................. P 1291 
Gudeman Div., Gulton Inds., Inc., 340 W. Huron St, Cbicago, III. P 667 
Helix Research Anocs., Inc., 8384 Hercules St, La Mesa, Calif. P 1292 
Honeywell Test Instruments Dlv., Box 5227, atnver, Colo. .... p1403 
Hopkins Engrg. Co., 12900 Foothill Blvd., San Fernando, Cal. ... p 1296 
Kappa Networks Inc., 165 Roosevelt Ave., Cartere~ N. J. ..... p 1297 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
Miller, J. W., Co., 5917 South Main St., Los Angelas, Cal.. . . . . . p 738 
Nytronics, Inc., Custom CGmponents Group, Th~d Ave., Alpha, N. J. 
RF Interonic~ Inc., 100 Pine Alre Dr., Bay Shall, N. Y • 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. p 689 
Seg Electronics Div., 2589 Pnllln Ave., Brooklyn, N. Y. . . p 1308 
Sprague Electric Co., 481 Marshall St, N .. Adam~ Mast p 693 

eem/l969 121 



FILTERS, INTERFERENCE (Cont'd) 

TT Electronics, Inc., P.O. Box 180, Culver City,CaiV. • . . . . . . P 1313 
Tobe Deutschmann Labs., Box 74, Canlon, Mass: ..•... P 695 
Torolel, Inc., 13402 Sou.1II 71 Highway, Grandview, Mo. 
Toyo Comm. Equip. Co., Ltd., 15, Shiba,Toranomon, Minato·ku, Tokyo, lap. 

P 1135 
U. S. Capacitor Corp., 2151 N. Lincoln St., Burbank, CaIH. p 1316,1317 
Uniled Transformer Co., 150Varick St, New York, H. Y. 
Wanlass Elec. Co., Instrs. Oiv., 1540 E. Edinger Ave., Santa Ana, cal. 

P 2149 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Aladdin Electronics/Skyborne, 9841 Alburtis Ave., Santa Fe Springs,CaIH. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, W'~c. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Capcon, Inc., 61 Stanton St., New York; N. Y. 
Captor Corp., 5040 S. County Rd., Tipp City, Ohio 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Collins Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
DeCoursey Engrg. lab., 11828 W. Jefferson Blvd., Culver City, Calif. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Denton Vacuum, Inc., Cherry HiIIlndl. Ctr., Cherry Hill, N. J. 
Eastman Kodak Co., 343 State St., Rochester, N. Y. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Electro'Magnetic Filter Co., 231 S. Whisman Rd., Mountain View, Calif. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Electronic Transformer Corp., 4GO Totowa Ave" Paterson, N, J, 
Elmag Corp" 54 Clark St., Newark, N, J. 
Bpac Components, 18651 Von Karman Ave" IlVine, CaIH, 
Erie Technological Products Inc" 644 W, 12th St" Erie, Pa, 
Estes Engrg, Co" 543 West 184th St., Gardena, Calif, 
Fedtro, Inc" Federal Elctrns, Bldg" .Rockville Centre, N, y, 
Filtech Corp" loID3 W, Pacific, Franklin Park, III. 
Finney Co" 34 W, Interstate St., Bedford, Ohio 
Fullmer ElectroniCS, Inc., 18125 Napa St., Northridge, Calif. 
Gold line Connector, Inc" Muller Ave" Box 893, Norwalk, Conn. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Harshaw Chemical Co" 1945 E, 97th St., Cleveland, Ohio 
Industrial Condenser Corp" 3243 N, California Ave" Chicago, III. 
Industrial Optics Corp., 377 Hfth St., Newark, N. J. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Interierence Measurement lab., Inc" 850 Shepherd Ave., Brooklyn, N. Y. 
International light Inc., lord Timothy Dexter Ind'l. Green, Newburyport, Mass. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Lundy Elecl. & Systems, Inc., Robert la" Glen Head, N, Y. 
Metavac, Inc., 45-68 162nd St., Flushing, N. Y. 
Optics Technology, Inc" 901 Calif. Ave" Palo Alto, Calif. 
Photovolt Corp" IllS Broadway, New York, N. Y. 
Potter Co" SOD W. Florence Ave., Inglewood, Calif. 
Renco Hctrns. Inc" 240·1 Old Country Rd., Hicksville, N. Y. 
Sanders Assocs" Inc., Daniel Webster Hwy., S,' rlBshua, N. H. 
Schoeffel Instrument Corp., 24 Booker St" Westwood, N. J. 
Shielding Corp., 345 New Albany R~., Morristown, N. J. 
Sinclair Radio labs. Inc" 675 Ensminger Rd., Tonawanda, N. V, 
Solar Electronics Co" 9D1.N. Highland, Hollywood, Calif. 
Stendard Condenser Corp., 1065 W. Addison St., Chicago, III. 
Standard Electronics Co., 3012 West 77th St., Chicago, III. 
TMC Systems (Ariz), Inc" 930 West 23rd St., Unit 26, Tempe, Ariz. 
Technical Malerial Corp., Box 142, Mamaroneck, N. Y. 
T ele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 

- Welex Electronics, Box 986, Silver Spring, Md. 
While Electromagnetics, Inc., 656 lofstrand la., Rockville, Md. 
Zeiss, C., Inc" 444 Fifth Avenue, New York, N. Y. 

FILTERS, INTERSTAGE & LINE-SEE FILTERS. 
TELEMETERING 

FILTERS, .L1NE 
ADC Product~ 6405 Cambridge St, Minneapoli~ Minn. 
A. P. Circuit Corp., 885 West End Ave., New York, H. Y. 
American Tra ... CoBorp., 124-G6 lBlst A.e., Richmond Hill, N. Y. 
Amperex Elctrn. Corp., Component Diy;, 35 Huffman Ave., Hauppauge, N. Y. 
Arnold Magnetics Corp., 11284 Playa Ct., CulYer City, Cal. .... p 1858 
Bulo.a Watch Co., I.c., Elctin. Div., Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. . ...... " .... ,.... P 1080 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, N. I. 
Electro Materials, 11620 Sorrento Valley Rd., San Diego, Calif. 
Elgar Corp., 81~ Engineer Rd., San Diego, Calif. . ..•... ,... P 1942 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N.Y. 
Genisco Technology Corp., Components/Genistron Divs., 18435 Susana Rd., 

Compton, CalH. ..... .. .. .. .. . .... . .. .. .. .. .. .. . .. P 1291 
Gudeman Div., Gulton Inds., Inc., 340 W. Huron St, Chicago, III. p 667 
Helix Research Amcs., Inc., B384 Hercules SI., La Mesa, Cain. P 1292 
Hisonlc Inc., 249 N. Troost, Olathe, Kans. 
Honeywell Test Instruments Di •• , Box 5221, Denver, Colo. "" P 1403 
Hopkins Engrg. Co., 12900 Foothill Blvd., San Fernando, Cal .,. P 1296 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. ""'" P 1298 
Microlran Co, Inc., 145 E. Mineola Ave., Yalley Stream, N. Y. 
Miller, I. W:, Co., 5917 South Main St, Los Angeles, Cal. 
Nijlpon Elee. New York Inc., 200 Park Ave. New York,N. Y. 
Nytronics, Inc., .Custom Components Group, fbirdAve., Alpha, H. I. 
RF Interonlcs, Inc., 100 Pine Alre Dr., Bay Shore, H. Y. 
Rowe Industrieslnc.,A102. Airport Hwy., Toledo, Ohio 
San Fernando Electric Mig. Co. 1501 First St, San Fernando, cal. P 689 
Seg EleClrenics Div., 2589 Pitkin Ave.,. Brooklyn, N. Y •. ,. p 13OS, 1309 
Sprague Ele.ctric Co., 481 Marshall St, ·N. Adams, Mass. 
Topaz Inc., 3802 Houslon St, Sau Diego, CaIH. 
Torotel, Inc., 13402 Soutb71 Highway, Grandview, Mo. 
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ToyoComm. Equip. Co., Lid., 15, Shiba·Toranomon, Minato.JIu, Tokyo, lap. 
U. S. Capaonor Corp., 2151 N. lincoln.St., Burbank, CaIn. P 1316,1317 
United Transformer Co., 150 Varick St, Hew York, N.Y. 
Wanlass Eltctric Co., Industrial Prodt Div., 1540 E. Edinger, Santa Ana, Cain. 
Wanlass Elec. Co., Instrs. Div., 1540 E. Edinger Ave., Santa Ana, Cal. .' 

, Aerovex Corp., 740 Belleville Ave" New Bedford, Mass, 
Allen-Bradley Co., 1201 SDtJlh 2nd St, Milwaukee, I'/isc .. 
Astrolab, Inc" 4 McCandless St., linden, N, J. 
Atlas Coil Inc., 63 Main St, Ansonia, Conn. 
Axel. Elctrns" Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Capcon, Inc" 61 Stanton St., New York, N. Y. 
Components Corp" 2857 N. Halsted St., Chicago, fli. 
Core·Tronics Inc., 241 N. Day St., Orange, N. J. 

.Cornell·Dubi/ier Electronics, 50 Paris St., Newark,N. J. / 
Dietz Design Inc" 100 Elecironics Pkwy., Belton, Mo. 
Electro Cube Inc" l7I0 S. Del Mar Ave"San Gabriel, Cal. 

p 2149 

Electro Magnetic Filter Co,,'231 S. Whisman Rd., Mountain View, Calif. 
Electro-Voice, Inc., GOD Cecil St., Buchanan, Mich. 
Elmag Corp" 54 Clark St., Newark, N. J. 
£Ipac Components, 18651 Von Karman Ave., IlVine, Calif. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Fedtro, Inc., Federal Efctrns, Bldg., Rockville Centre, N. Y. 
Fullmer Electronics, Inc., 18125 Napa St., Northri<lge, Calif. 
Gombos Microwave Inc" 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc" Jl855 Wicks St., Sun Valley, Calif. 
'Inductor Engrg., Inc., J17 Schley Ave., Lewes, Del. 
Industrial Condenser Corp" 3243 N. California Ave., Chica,go, III. 
Jerrold Electronics Corp., 401 Walnut St" Philadelphia, Pa. 
Lundy Elect. & Systems, Inc" Robert la., Glen Head, N" Y. 
Pall Trinity Micro Corp., Rte, 281, Cortland, N. Y. 
Polyphase Instr. Co" 126 E Fourth St" Bridgeport, Pa. 
Potter Co., SOD W, Florence Ave., Inglewood, Calif. 
Quindar Electronics Inc" 60 Fadem Rd., Springfield, N. J. 
Sanders Assoct, Inc" Daniel Webster Hwy., S., Nashua, N. H. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calif. 
Standard Electronics Co., 3012 West 77th St., Chicago, III. 
Superex Electronics Corp., 4·6 Radford Place, Vonkers, N. Y. 
Topaz Inc., 3802 Houston St., San Diego, Calif, 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Vidaire Elctrns, Mfg. Corp., ISO Buffalo Ave., Freeport, N, Y. 
Waber Electronics, Inc., 2000 N. Second St., Philadelphia, Pa. 

FILTERS, LINEAR PHASE 
lOC Products, 6405 Cambridge St, Minneapolis, Minn. 
A. P. Circuit Corp., 865 West End Ave., New York, N. Y. 
American Trans·Coil Corp., 124-G6 101$t A.e., Richmond Hill, N. Y. 
Arilech Corp., 1~0 Lincoln St., Brighton, Mass •..... , ... , . . .. P 1285 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, CaIH. ." •.. , . . . P 2838 
Bulova Watch Co., Inc., Elctrn. Oil., Freq. Control Products, 

61·~0 Woodside Ave., Woodside, N. Y............... P IOSO,IOSI 
Burr·Brown Researcb Corp., Inf!. Airport Ind. Pk., Tucson, Ariz. 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
Collins Radio Co., Newport Beach, Calif. 

. DamoR Engineering, Inc., 115 4th Ave., Needham Heights, Mass. P 1088 
Data Delay Devices, 253 Crooks Ave.; Clifton, N. J. 
Douglas Microwave Co., Railroad Pl., Mamaroneck, N, Y. 
Dynamits Instrumentation, 583 Monlerey Pass Rd., Monterey Pk., Cal. 

p 525 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohio .... , ,. p 1367 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, N. I. 
Electronic Research Co., 10000 W. 15th St, Owland Park, Kans. P 1096 
Fillaira lne., 708 Forrest St., Charlottesville, Va. 
Freed Transfonner Co., Inc., 1195 Weirfield St., Brooklyn, H. Y. 
GenilCO Technology Corp., Components/Genistron Dlvs., 18435 Susana Rd., 

Compten, Cain. ., ....... , ........ , . .. .. .. .. . . .. .. P 1290 
Helix Research Ames., Inc., 8384 Hercules St, La Mesa. Calif. P 1292 
Hertz Filler Corp., 50 Washington A.e., Ganlen City Pk., N. Y. 
H~onic Ino., 249 N. Troost, Olathe, Kans. 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calij. 
Interstale ElectroRics Corp., 101 E. Vennont Ave., Anaheim, CaIR. P 1411 
Kappa Networks Inc., 165 Roosevelt Ave., Cartere~ N. I. 
Km Electranics, Inc., P.O. Box 6184, Leawood, Kans. , .... ,' P 1298 
McCoy Electronics Co.,. Chestnut & Watts St., Mount Holly Springs, Pa. 
Mlcrosonics Inc., 60 WiRier St., Weymouth, Mass. ... , .. ,.", p 1164 
Microlran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
MulHmelris, Inc., 401Conconi A.e., Bronx, N. Y. . ...... ,., p 130t 
Nippon Elec. Hew York Inc., 208 Pari! Ave., New York, N. Y. 
Nytronic~ Inc., Custom Components Group, Third Are., Alpha, N. I. 

P 1304 
Hytronics of Canada Lid., 68 Wall St, Trenton, Ont, Can. 
Reeves·HDffman Div., 400 W. North St, Carl~la, Pa. 
San Farnando Electric MIg. Co., 1501 First St, San Fernando, Cal. 
Seg EleciroRlcs DIY., 2589 PIIlJiR Ave., Brooklyn, N. Y. ......• p 130S 
Spectrum Instruments, Inc., Box 474, Tuckahoe, N. Y. . .•.. ,. P 1311 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
TT Electronics, Inc., P.O. Box 1811, Culver City, Calif. •....... P 1313 
Teman Microwave Prods. Corp., 4610 N. Franidin Rd., Indianapolis, Ind. 
Toyo Comm. Equip. Co., Lid., IS, ShlJa·Toranomon, Minalo·ku, Tokyo, lap. 
United Transformer Co., 150 Varlck St., New York, N. Y. p 752. 1318 
Vanguard Electronics DiY., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Axel Elctrns., Inc.,.134-2o Jamaica Ave., Jamaica, N. Y. 
Bourns, Inc" Box 1398, Romoland, Calif. 
Coast Coil Co" 5333 W. Washington Blvd., los Angeles, Calif. 
Components Corp" 2857 N. Halsted St., Chicago, III. 
Data-CQDtrol Systems,Jnc., E liberty st., Danbury, Conn. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Electrac, Inc., 1614 orangethorpe Way, Anaheim, Calif. 
Electrocom Inds" lIOS N. Ironwood Dr., South Bend, Ind. 
Filtech Corp., 10103. W. Pacific, Franklin Park, III. 
Forbea & Wagner, Inc., 345 Central AVe., Silver Creek, N. Y. 
Fullmer ElectroniCS, Inc., 18125 Napa St., Northridge, Calij. 
Gombos Microwave Inc" 48 Webro Rd., Clifton, N. J. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
Krohn·Hite Corp" 580 Massachusetts Ave., Cambridge, Mass. 
linear Networks Co., Box lI03, Bozemap, Mont. 
PCA' Electronics, Inc., 16799 Schoenborn St., Sepulveda,Calit 

Peninsula Microwave labs., 855 Maude Ave., Mountain View, Calif. 
Polyphase Instr, Co" 126 E Fourth st., Bridgeport, pa. 
Rantec Div., 24003 Ventura Blvd., Calabasas, ealij, 
Rytron Co. Inc., 7303 lanke)'Shim Blvd., N.Hollywood, CaIH .. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Systems Res. labs, Inc., 7001 Indian. Ripple Rd., Dayton, Ohio 
TMC Systems (Ariz), Inc" 930 West 231d St., Unit 26, Tempe, Ariz. 
Weston·Magnetics, 14617 Keswick Ave,; Van Nuysi·Calif. 
White Instruments Inc" aox698, Austin, Tex. ' 

FILTERS. LOW..,PASS . 
ACDC Electronics Inc.,. 2819 North Ontario St, Burbank, CaIH. 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
AELInc., P.O. Box 552, Lansdale, Pa.. ... , ........ ~ ... .. . p 1650. 
A, P. Clrcun Corp., 885 West End Ave., NewYorl!, N. Y. , . . . . . P 1277 
All .. Avionics Ine., 255 East 2nd St., Mineola, N.Y. ...•. p 1278, 1279 
American Trans.coll Corp., 124-G6 101st Ave., Richmond Hill, H. Y. 
Analog Devices Inc., 221 FifIIJ St., Call1bridge, Mass. 
Angstrohm Precision Inc. 7811 Lemona, Van Nuys, Calif. 
A"lied Research, Inc., 16 S. Bayles Ave., Port Washington, N. Y. 
Arileoh Corp., t30 Lincoln St., Brighton, Mas~ . , ...•..... , •• P 1285 
Astrodata, Inc., 240 E. Patais Rd" Anallelm, Cain. .... .. .. .. P 2838 
Automatic Coil Co., 76 E. 2nd St. Mineola, N. Y. ." ... , ..•. , P 720 
Bini ElectroRlc Corp., 30303 Aurora Rd., Cleveland, Ohio. . . . . . . P 1342 
Bramco Controls Dlv., Ledex IRe., College & SOlth, Piqua, Ohio.. P ·1303 
Bulova Watch Co., Inc., Elctrn. Oiv., Freq. COntrol Products, ' 

61·20 Woodside Ave., Woodside, H. Y. , . ,. . . . . . . . . .. P 1080 • .1081 
Burr·Brown Research Corp., Inl'l. Airport Ind. Pt., Tucson, Ar~. 
california InSirs. Corp., 3511 Midway Dr., SIR Diego, CalH. 
Collins Radio Co., Newport Beach, Calif. 
Columbia Components Corp., 60 Madison Ave., Hempstead, H. Y. 
Control Electronics Co. IRC., 153 Florida st, Farmingdale, N. Y. 
Data Delay Devices, 253 Crooks Ave., Clifton, H. J. ........ ,. p 1158 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ...... P 1658 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pt., Cal. 

P 525 
Dynographlc Elctrn. Corp., 57 Bloomingdale Rd., HicksvHle, N. Y. P 1661 
Oytronlcs Co., Inc., 48110 EvaRswood Dr, Columbus, Ohio .• , .. ,. p 1367 
ESC Eleclronics Corp., 534 Bergen Blvd., Palisades Park, N. I • . j. P 1287 
Electro Materials, 11620 Sorrento Yalley Rd., San Diego, Calif. 
Freed Transformer Co., Inc., 1795 Welrfield St., Brooklyn, N. Y. 
Frequency Engineering Labs, P.O. Box 521,'Farmingdale, N. I. 
Genisco Technology Corp., ComnoneRts/GenlstroR Divs., 18435 Susana Rd., 

COlllntoR, CaiH. .................................. P .1290 
Gldeman Dlv., GaltoR Inds., Inc., 340 W. Huron St, Chicago, III. /P 667 
Gulton Ind~, Inc., Mlcroceramics Div., Metuchen, H. J. .. p .1294, 1295 
Halix Research Assocs., Inc., 8384 Hercules St, laMesa, Calif! P 1292 
Hertz Filler Corp., 50 Washington Ave., Garden City Pk., H. Y... P 1289 
H~onic Inc., 249 N. Troost, Olathe, Kans. . .... ,.......... P 1293 
Honeywell Test Instruments Div., Box 5221, Denver, Colo. 
Hopkins Engrg. Co., 129110 Foothill Blvd., San Fernando, Cal. 
IntroRics, Inc., 51 Chapel st., Hewton, Mass. 
Johnson, E. F., Co., 1823 10th Ave., S.W., Waseca, Minn. 
Kappa Networks In~., 165 RooseveltAve., Carteret, N. I. '.... p 1297 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans. ,. P 1298, 1299 
LEL Dlv. Varian, 15 Akron St, Copiagua, N. Y. 
McCoy Electronics Co., ChestRut & Watts St., Mount Holly Springs, Pa. 
Metri. Instrument Co., P.O. Bo. 36501, Houston, Tex. 
MicrOlran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
Microwave Ca.1ty Labs, Inc., 10 N. Beach Ave., La Grange, III. ., p 1687 
Multimetris, Inc., 401 Concord Ave., Bronx, H. Yo •••••••••. p 130.1 
NWL, Inc., Box 455, TraRton, N. I. 
Heshaminy Transformer Co., Edison·Furlong Rd.i Fullong, Pa. 
Hippen Elec. New York Inc., 200 Park Ave., Hew York, H. Y. 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. 
Nytronics, Inc., Custom Components Group, fbinl A.e., Alpha, N. J. 

P 1304 
Nytronics of Canada Lid., 68 Wall st., Trenton, Ont, Can. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 
PhDbrick/Hexus Research, 17 Allied Dr. at Rle. 128, Dedham, Mass. 
PhllcojFoni Corp., C & Tioga SiS., Philadelphia, Pa. 
Portcfleshr IRstr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
RF laleronlcs, IRe., 100 Pine Alre Dr., Bay Shore, N. Y. 
RLe Electronics Inc., 25 Martin Pl., Port Chesler, N. Y. .,... • P 1706 
Raven ElectroniCS, Inc., 101 W. Alameda Ave., Burbank, Calif .. , . p 1705 
Raytheon Co., Ind. Components Oper., 4&5 Centre St., Quincy, Mast 
Reeves·Hollman Div., 400 W. North St., Carli~e, Pa. , , , , . , , ' , p 1129 
Rockland Labs., Inc., Box 51, Tappan, .H. Y •... , ....... p 130.7,1481 
San Fernando EleClric Mig. Co" 1501 Firsl St., San FerRando, Cal. 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. 

'Seg Electronics DIv., 25B9 pitkin Ave., Brooklyn, N. Y •.. , p 1308,1309 
Spectrum Instruments, Inc., Box 414, Tuckahoe, H. Y. . P 1310,1311 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Sterillig Transfonner Corp., 510 Driggs Ave., Brooklyn, N. Y. 
TT Etectronics,lnc.,P.O. Box 1811, Culver City, Calff. ,.,. P 1312, 13t3 
Tedfonl Crystal Labs., Inc., 4914 Gray Rd., CineiRnali, Ohio •.. P 1315 
Tele-Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Texscan Corp., 2448 N. Shadeland, Ave., Indianapolis, Ind. 
TeXlCan Microwave Prods. Corp., 4610. N. Franklin Rd., Indianapolis, Ind. 

. P 1314 
ToroteJ, Inc., 13402 Soulh 71 Highway, Grand.iew, Mo. 
Toyo Comm. Equip. Co., Lid., 15, Shiba-TeranoDlon, Minato·kg, Tokyo, lap. 

P 1135 
UnHed Transformer Co., 150 Varick St., New York, N. Y. P 752,1318 
Vanguard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, cal. p 751 
Vector Industries, 821 San Antonie Rd.; Palo Alto, CalH. , ... " p 1717 
Wanlass Elec. CO.,lnstrt Div., 1540 E. Edinger A.e., Santa Ana, Cal. 

P 2149 
Zaring Inds., Inc., Box 411, Carmel, Ind. 
A.R.f. Products, Inc"Gardner Rd., Raton, N. M. 
Aerovox Corp" .740. Belleville Ave., New Bedford, Mass. 
Airtron DiY., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Aladdin Electronics, 701 Murfreesboro Rd" Nashville, Tenn. 
Aladdin Electronics/Skyborne, 9841 Alburtis Ave., Santa Fe Springs, Calif. 
Alford Mfg. Co" 120 Cross St., Winchester, Mass. 
Allen-Bradley Co., 1201 South 2nd St., Milwaukee, Wisc, 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass, 
Altec lansing, ISIS S. Manchester Ave., Anaheim, Calif, 
American Components, .inc., 8th Ave. & Harry St., Conshohocken, Pa. 



Anritsu Elec. Co.. ltd •• 12·20. Minamiazabu 4 chom •• Minato-ku. Tokyo. Jill'. 
Astrolab. Inc •• 4 McCandl.ss St. Lind.n. N. J. 
Atlas Coil Inc .• ~ Main St.. Ansonia. Conn. 
Axel Elctrns •• Inc •• 134-20 Jamaica A •••• Jamaica. N. Y. 
Bal~stran Corp .• Executive Blvd .• Fort Wayne. Ind. 
Barwood Electronics. Inc •• 120 S. Maryland. Glendale. CaIH. 
Bourns. Inc •• Box 1398. Romoland. Cam. 
Bud Radio. Inc.. 4605 East 355th St. Willoughby. Ohio 
Bundy Elctrn~ Corp .• 44 Fadem Rd .• Springfield. N. J. 
Cambridge Thermionic Corp .• 445 Concord Ave .• Cambridge. Mass. 
Capcon. Inc .• 61 Stanton St. New York. N. Y. 
Captor Corp •• 5040 S. County Rd.. Tipp City. Ohio 
Coast Coli Co.. 5333 W. Washington Blvd •• Los Angeles. Calif. 
Communication Electronics. 6006 Executive Blvd •• RockVille. Md. 
Components Corp •• 2857 N. Halsted St. Chicago. III. 
Control Science Corp .• 4810 Beauregard St. Alaxandria. Va. 
Datatontrol Systems. Inc .• E. Liberty St. Danbury. Conn. 
Dawe Instrum.nts. Ltd .• Westem Ave •• Acton. London W3. Eng. 
O.Cours.y Engrg. Lab •• 11828 W. J.ff.rson Blvd .• Culver City. Calif. 
Delta Beetronics Inc .• 4206 Whee~r Ave •• Alexandria. Va. 
Diamond Antenna & Microwave Corp •• 35 River st .• Winchester. Mass. 
Diamond Repeater Co .• 55 Main st .• Madison. N. J. 
Dietz Design Inc •• 100 Electronics Pkwy .• Beltoo. Mo. 
DiHmore.freimuth Corp .• 2517 E. Norwich St. Milwaukee. Wise. 
Diversified Power Co .• Inc .• 15223 Grevlllea Ave .• Lawndale. Calif. 
Drake. R. L. Co •• 540 Richard St.. Miamisburg. Ohio 
EI·Rad Mfg. Co .• 4300 N. Califomia. Chicago. III. 
Electro Magnetic Filter Co .• 231 S. Whisman Rd •• Mountain View. CaIH. 
Electro-Winders Co .• Inc •• 854 W. Front Street. Covina. Calif. 
Electro Windings & Compon.nts. Inc .• 725 F.deral Av •.• K.nilworth. N. J. 
Electrocom Inds .• 1105 N. Ironwood Dr •• South Bend. Ind. 
Electromagnetic Technology Corp .• 486 Ellis st .• Mt. View. Calif. 
Electro.nic stds Corp. of Amer •• 1426-30 W. Front St. Plainfield. N. J. 
Elmag Corp .• 54 Clark St.. N.wark. N. J. 
Energy Dynamics Corp .• 63 Main st. Ansonia. Conn. 
Erie Technological Products Inc.. 644 W. 12th St.. Erie. Pa. 
Farinon Electric. 935 Washington St.. San Carlos. Calif. 
Filtech Corp .• 10103 W. Pacific. Franklin Park. III. 
Forbes & Wagner. Inc .• 345 Central Ave •• Silver Cree~ N. Y. 
Fugle·Miller Labs .• Inc.. 130 Market st .• Kenilworth. N. J. 
Fullmer Electronics. Inc .• 18125 Napa St.. Northridge. Calif. 
General Coil Prods. Corp .• 156 Hinsdale St.. Brooklyn. N. Y. 
General Instrument Corp .• F. W. Sickles Div •• 165 Front St.. Chicopee. Mass. 
General Microwave Corp .• 155 Marine St. Farmingdale. N. Y. 
General Radio Company. 300 Baker Ave •• W. Concord. Mass. 
Gombos Microwave Inc •• 48 Webro Rd .• Clifton. N. J. 
Guide Industries. Inc .• 11855 Wicks St. Sun Valley. Calif. 
Gullon Industrie~ Inc •• Instrumentation Div .• Metuchen. N. J. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
I·Tel. Inc .• 10504 Wheatley St. Kensington. Md. 
Inductor Engrg •• Inc .• 117 Schley Ave •• Lewe~ Del. 
Industrial Condenser Corp .• 3243 N. California Ave .• Chicago. III. 
Industrial OptiCS Corp .• 377 Fifth st. Newark. N. J. 
Jerrold Bectronics Corp .• 401 Walnut St.. Philadelphia. Pa. 
K & M Bectronics Corp .• 408 Paulding Ave .• Northvale. N. J. 
Kistler Instrument Co .• 8967 Sheridan Dr .• Clarence. N. Y. 
Krohn·Hite Corp .• 580 Massachusetts Ave .• Cambridge. Mass. 
Lange.in. 1801 E. Carnegie Ave .• Santa Ana. Calif. 
Linear Networks Co .• Box 1103. Bozeman. Mont. 
Lundy Elect. & Systems. Inc •• Robert La •• Glen Head. N. Y. 
Lynch Communication Systems. 695 Bryant st .• San Franciseo. Calif. 
MKC' Electronics Corp •• 454 E. Donovan Rd .• Kansas City. Kan~ 
Maury Microwave Corp .• 8610 Helms Ave, Cucamonga. Calif. 
Maca Sectronics. Inc .• 459 E. Main St.. Denville. N. J. 
Melabs. 3300 Hillview Ave •• Palo Alto. Calif. 
Metcom. Inc •• 76 Lafayette st .• Salem. Mass. 
Microlab/FXR. 10 Microlab Rd •• Livingston. N. J. 
Microtech. 1425 Milldale Rd .• Cheshire. Conn. 
Microwave Assocs .• Inc .• Northwest Ind. Park. Burlington. Mass. 
Microwave De •. Labs. Inc .• 87 Cresent Rd. Needham H~. Mass. 
Microwave filler Co •• Inc .• 135 W. Manlius St. East Syracuse. N. Y. 
Microwave Products. Inc .• 9533 Irondale Ave .• Chatsworth. Calif. 
Monroe Electronics Inc •• 5 Vemon St. Middleport, N. Y. 
National Coil Co •• Box 1040, Douglas. Ariz. 
PCA Electronics. Inc .• 16799 Schoenborn St •• Sepulveda. Calif. 
Peninsula Microwave Labs •• 855 Maude Ave .• Mountain View. Calif. 
Phoenix Transformer Co •• 1818 E. M!dison. Phoenix. Ariz. 
Polyphase Instr. Co .• 126 E. Fourth St.. Bridgeport. Pa. 
Potter Co .• 500 W. Florence Ave •• Inglewood. calif. 
Power Electronics Co .• 5701 Savoy La .• Houston. Tex. 
Quindar Electronics Inc •• 60 Fadem Rd .• Springfield. N. J. 
RF System~ Inc .• 155 King St. Cohasse~ Mass. 
Radiation Systems. Inc .• 1755 Old Meadow Rd •• McLean. Va. 
Rantec.Div •• 24003 Venmra Blvd •• Calabasas. Calif. 
Riedon Avionics. Inc •• 7932 Haskell Ave •• Van Nuys. Calif. 
Rohde.& Schwarz Sales Co .• 111 Lexington Ave .• Passai~ N. J. 
Rytron Co. Inc .• 73M Lankershim Blvd •• N. Hollywood. Calif. 
Sartron. Inc •• 114 N. Main St. Newberg. Ore. 
Sinclair Radio Labs. Inc .• 675 Ensminger Rd .• Tonawanda. N. Y. 
Solar Electronics Co.. 901 N. Highland, Hollywood. Calif. 
Spencer·Kennedy Labs .• Inc .• 1320 Soldiers Field Rd •• Boston. Mass. 
Stanford Applied Engineering. 340 Martin Ave .• Santa Clara. Cain. 
Systems Res. Labs. Inc •• 7oo1lnd~n Ripple Rd .• Dayton. Ohio 
TOC Div .• P.O. Box 365. Uttleton. Mass. 
TRF. Inc.. 5265 Port Royal Rd .• Springfield, Va. 
TRW ElectroniCS. 1100 Glendon Ave .• Los Angeles. Calif. 
Technical Material Corp •• Box 142. Mamaronec~ N. Y. 
Telonic Engineering Co •• Box 277. Laguna Beach. Calij. • 
Trepac Corp. of Amer •• 30 W. Hamilton Ave •• Englewood. N. J. 
Triad Distributor Div .• 305 N. Briant St.. Huntington. Ind. 
Varian Assocs •• 611 Hansen Way. Palo Alto. CaIH. 
Weston·Magnetics. 14617 Keswick Ave .• Van Nuys. Calif. 
White Instruments Inc .• Box 698. Austin. Tex. 
Whitewater Electronics, Inc •• 136 W. Main St.. Whitewater. Wise. 
Zeta Lab~. Inc.. 616 National Ave .• Mountain View. Calif. 

FILTERS, MECHANICAL 
Bramco Controls Div, Ledex loc •• College & South. Piqua. Ohi... P 1303 
Collins Radio Co.. Newport Beach, Calif. 

Kokusai Elee. Co.. Ltd.. 9 Nishlkubo.sallurllWB'Cha. Mlnata-ku. Tokyo. Japan 
P 1300 

Meson Elctms •• Inc •• 380 Coltale St. Rlchester. N. Y. 
Nippon Elec. New York Inc.. 200 Park A .... New York, N. Y. 
Phllamon laboratories Inc .• 90 HopPlr St. WIs!bUIJ. N. Y. 

P 1130.1305.1461 
TOYD Comm. [qut,. Co .• Ltd •• 15, Shiba-TaranomDn, Mlnato·ku. Tokyo. lap. 

. P 1135 
Acton Laboratories. Inc .• 531 Main St.. Acton. Mass. 
American Air Filter Co .• Inc •• 215 Central Ave .• Louisville. Ky. 
Collins Radio Co .• Cedar Rapids. Iowa 
Collins Radio Co .• Dallas. Texas 
DiHmore.freimuth Corp •• 2517 E. Norwich St. Milwaukee. Wise. 
H. B. Engineering Corp .• 1101 Ripley St.. Silver Spring. Md. 
Pall Trinity Micro Corp .• Rte. 281. Cortland. N. Y. 
Riverbank Labs .• Dept of Engrg .• P. O. Box 65. Geneva. III. 
Singer·General Precision Inc .• 1150 McBride Ave .• Little Falls. N. J. 
Solvere. Inc •• 2440 W. Carson St. Torrance. CatH. 
Spectran Elctms. Div •• Box 878. Pompano Beach. Fla. 
Whitewater Bectronlcs. Inc .• 136 W. Main St.. Whitewater. Wise. 

FILTERS, MICROWAVE 
AELtnc .• P.O. Box 552. Lansdale. Pa. .. .. .. .. .. .. .. .. .. • P 1650 
American Trans·Coil Corp •• 124-06 10lst AYe •• Rlcbmond Hili. N. Y. 
Applied Research. Inc •• 16 S.lIaj\es Ave .• Port Washington, N. Y. P 1651 
Collins Rldlo Co •• Newport Beach. CaIW. 
Douglas Microwave Co.. Railroad PI.. Mamarenecli, N. Y. •• . • • . P 1658 
IIJnographic E1ctrn. Corp •• 57 Blaomingdale Rd •• Hicksville. N. Y. P 1661 
E & M Laboratories. 5388 Sterling Center Dr •• Westlake Village. Cal. 
E1lctro/Data loc •• 3121 Blnton St. Garland. TeL •••••••..••. P 1666 
Fakchlld/E1ectra·Metrics Corp •• 100 ClIurch St. Amsterdam. N. Y. P 1384 
Frequency Engineering Labs. r.o. Box. 521. Farmingdale. N. J. •• P 1674 
Hopkins Engrg. Co •• 129011 Foothill Blvd •• San Farnando. Cal. ••• P 1296 
LEL Dlv. Varian. 75 Akron St. Copiague. N. Y. 
Microwave Cavity Lab~ Inc, 10 N. Beach Ave •• La Grange. 111. .. P 1687 
Microwavo Deyices Diy. Bendix Corp .• Hurricane Rd .• Franklin. Ind. 

P 1656 
Nippon E1lc. New York Inc •• 200 Park Ave •• New York, H. Y. 
Philco/Ford Carp •• C & Tioga SIs •• Phltadelphla. Pa. 
PorlChestlr Instr. Corp.. 114 Wilkins AVI •• Port Chester. N. Y. 
Premier Microwave Corp .• 35 Hew Broad St. Port Chester. N. Y. 
RF Interonlcs. Inc •• 100 Plnl Aire Dr •• Bay S'are. N. Y. .•.••.. P 1306. 
RHG Electronics Lab Inc •• 94 Mllbar BIYd.. Farmingdale. N. Y. .•• p 1704 
RLC E1lctronics Inc .• 25 Martln PI .• Port Chaster. N. Y. ••.••. P 1706 
Raven Electronics. Inc.. 101 W. Alamedl AYI •• Burbank. Calif. :.. P 1705 
San Fernando Electric MIg. Co .• 1501 First St. San Fernando. Cal. P 689 
Sclentific-Atlaota Inc •• Bax 13654. Atlanta. Ga. 
Seallctra Carp .• 225 Hoyt St. Mamaronec~ N. Y. 
Texscan Corp •• 2446 N. Shadeland AVI .• Indianapolis. Ind. 
Texscan Microwave Pro~ Corp •• 4610 N. Franklin Rd.. Indianapolis. Ind. 

p 1314 
TOYD Comm. [quip. Co.. Ltd •• 15. Shlba·ToranolRon. Mina!ooku. Taky •• lap. 
Transca Pradacta. 4241 Glencoe AVI, Vlnlcl. CalH. 
Vector Industries. 821 San Antonio Rd .• Palo Alto. CaIW. P 1717 
Vega Precision Labt. Inc •• 239 Maple Ave •• Vienna. Va. 
Waveline Inc •• Box 118. West Caldwell. N. I. 
MI Corp .• Box 6767. Baltimore. Md. 
Aertech Ind~. 815 stewart Dr .• Sunnyvale. CaIH. 
Airborne Instruments Lab .• Div. Cutler·Hammer. Inc .• Deer Park, N. Y. 
Aircom. Ihc .• RIo. 16B. Unipn. N. H. 
Airtec Inc .• 264 Columbus Ave .• Roselle. N. J. 
Airtron Div .• Litton Industries. 200 E. Hanover Ave .• Morris Plains. N. J. 
Alford Mfg. Co .• 120 Cross st .• Winchester. Mass. 
Alpha Industries. Inc .• 381 Elliot st .• Newton Upper Falls. Mass. 
Applied Technology. 3412 Hillv~w Ave .• Palo Alto. Cal~. 
Astrolab. Inc.. 4 McCandless St.. Linden. N. J. 
Axel Elctrns •• Inc .• 134-20 Jamaica Ave •• Jamaica. N. Y. 
Beckman Instrs .• Inc .• Elctrn. Instrs. Div •• 2200 Wright Ave .• Richmond. CaIH. 
Blass Antenna Eletrns. Corp •• 500 Willow Tree Rd.. Leonia. N. J. 
CES Electronics, 2968 Ave. Z. Brooklyn. N. Y. 
Coax Devices. Inc •• Box 234-EEM. Chelsea. Mass. 
Collins Radio Co •• Dallas. Texas 
Core-Tronics Inc .• 241 N. Day St.. Orange. N. J. 
Diamond Antenna & Microwave Corp .• 35 River St.. Winchester. Mass. 
DiHmore.freimuth Corp •• 2517 E. Norwich St.. Milwaukee. Wisc. 
Electro-Mechanics Co •• Box 1546. Austin. Tex. 
Electromagnetic Technology Corp •• 486 Ellis St.. Mt. View. Calif. 
Electronic Specialty Co .• Conn. Div .• 401 Watertown Rd •• Thomaston. Conn. 
Elpac RF /Microwave. 18651 Von Karman Ave.. Irvine. Calif. 
Erie Technological Products Inc .• 644 W. 12th St. Erie. Pa. 
GAF Corp .• 140 West 51 st. New Yor~ N. Y. 
General Microwave Corp .• 155 Marine St.. Farmingdale. N. Y. 
General Radio Company. 300 Beker Ave •• W. Concord. Mass. 
Gombos Microwave Inc •• 48 Webro Rd •• Clifton. N. J. 
Guide Industries. Inc .• 11855 Wicks St.. Sun Valley. Calif. 
HRB-5inger. Inc .• Science Park. State College. Pa. 
Herley Inds •• Inc .• 175 Eileen Way. Syosset. N. Y. . 
Hewlett·Packard Co •• 1501 Page Mill Rd.. Palo Alto. CaIH. 
Hyletronics Corp •• 100 Ainsworth Rd .• Wilmington. Mass. 
I·Tel. Inc .• 10504 Wheatley St. Kensington. Md. 
Lundy Elect & Systems. Inc .• Robert La •• Glen Head, N. Y. 
MCS Corp .• 1307 S. Myrtle Ave .• Monrovia. Calif. 
Maury Microwave Corp •• 8610 Helms Ave •• Cucamonga. Calif. 
Meca Electronics, Inc .• 459 E. Main St.. Denville. N. J. 
Melabs. 3300 Hillview Ave .• Palo Alto. Calif. ~ 
Meridian Metalcraf~ Inc .• 8739 S. Millergrove Dr •• Whittier. CaIH. 
Merrimac Research & Development. Inc .• 41 Fairfield PI.. W. Caldwell. N. J. 
Metcom. Inc.. '76 Lafayette St.. Salem. Mass. 
Micro·Radionics. Inc •• 14844 Oxnard St.. Van Nuys. Cal. 
Microlab/FXR. 10 Microlab Rd .• Livingston. N. J. 
Micromega. 4134 Del Rey Ave .• Venice. Calif. 
Micronetics Div •• 7155 Mission Gorge Rd •• San Diego. Calif. 
Microtech. 1425 Milldale Rd .• Cheshire. Conn. 
Microwave Assocs .• Inc.. Northwest Ind. Par~ Burlington. Mass. 
Microwave Dev. Labs. Inc .• 87 Cresent Rd .• Needham Hgts .• Mass. 
Microwave DIv •• Sanders Assocs.. Inc •• Ledge St. Nashua. N. H. 
Microwave Filter Co .• Inc .• 135 W. Manlius St.. East Syracuse. N. Y. 
Microwave Labs. of America. Box'l3, Bay Sta .• Brooklyn. N. Y. 
Microwave Products. Inc .• 9533 Irondale Ave .• Chatsworth. Calif. 

FILTERS, R·F 

N·H Microwave. Inc.. Box 887. Red Bank. N. J. 
Nihon Dempa KoR'lo Co .. Ltd .. 1·21 Nishihara. Shibuva·ku. TokiO. Japan 
Peninsula Microwave Labs •• 855 Maude Ave .• Mountain View. Calif. 
Physical Electronic Labs .• 1185 O'Brien Dr.. Menlo Park. Calif. 
Rf Systems. Inc .• 155 King St •• Cohasset. Mass. 
Radiation Systems. Inc .• 1755 Old Meadow Rd .• McLean. Va. 
Radio Engineering Labs .• 29·01 Borden Ave .• Long Island City. N. Y. 
Ramcor, Inc .• 270 E. Pulaski Rd .• Huntington. N. Y. 
Rantec Div .• 24003 Ventura Bl.d .• Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube Div .• 141 Spring St.. Lexin~ton. Mass. 
Rowe En~ravers. 68 Union Ave .. Clifton. N. J. 
Sage iJ!bs. Inc., Instr. Div .• 14 Huron Dr .. Natick. Mass. 
Scope. Inc .. 1860 Michael Faradav Dr .• Reston. Va. 
Sinclair Radio Labs. Inc .• 675 Ensminger Rd., Tonawanda. N. Y. 
Syl.ania Electric Prod .• Inc .• Elctrn. Sys .• 40 Sylvan Rd .• Waltham. Mass. 
TRF. Inc .• 5265 Port Royal Rd.. SprinRfield. Va. 
Telonic Engineering Co .• Box 277. Laguna Beach, Calif. 
Varian Assocs .• 611 Hansen Way. Palo Alto, Calif. 
Victor. R. F. & Microwave Co .• 38 W. Water St.. Wakefield. Mass. 
Watkin~Johnson Co .• 3333 Hillview. Palo Alto. Calif. 
Wheeler Labs. Inc .• 122 Cutter Mill Rd .• Great Neck. N. Y. 
Xtalonix Products. 1215 Chesapeake Ave .• Columbus. Ohio 
Zeta Labs .• Inc .• 616 National Ave .• Mountain View. Calif. 

FILTERS. MINIATURE-SEE FILTERS 
(SPECIFIC TYPESl 

FILTERS, OPTICAL 
Baird·Atomic. Inc .• 33 University Rd .. Cambridge. Mass. 
Bausch and Lomb Inc .• 87969 Bausch St .. Rochester. N. Y. 
Black Light Eastern. 29 New York Ave .• WestbUry. N. Y. 
Cintra Physics International Co., 440 Logue Ave .• Mt. View. Calif. 
Corning Glass Works. Technical Prods. Div .• Corning. N. Y. 
Corning Glass Works. Television Prods. Oiv .. Corning. N. Y. 
Dell Optics Co .• Inc .• 9226 Kennedy Blvd .• North Bergen. N. J. 
Denton Vacuum. Inc .• Cherry Hill Ind!. Ctr .. Cherry Hill. N. J. 
Edmund Scientific Co., 380 Edscorp Bldg .• Barrinlrton. N. J. . 
Ednalite Research Corp •• 200 N. Water St., Peekskill. N. Y. 
Electro-Nuclear Labs .• Inc .• 115 Independence Dr .• Menlo Park. Calif. 
Electro Optics Assocs .. 974 Commercial A.e .. Palo Alto. Calif. 
Eppley Lab .• Inc .• Box 419-Main P.O .• Newport. R. I. 
Exotic Materials. Inc •• 2968 Randolph Ave .• Costa Mesa. Calif. 
Fairohild Space & Defense Systems. 300 Robbins La .. Syosset. N. Y. 
Gaertner Scientific Corp .• 1261A Wrightwood Ave .• Chicago. III. 
General Laser Corp .• g Erie Dr .• Natick. Mass. 
Gordon. A. Enterprises. 5362 N. Cahuenga Blvd .• N. Hollywood. Cal. 
Harshaw Chemical Co .• 1945 [ 97th St. Cleveland. Ohio 
Heitz. Karl. Inc .• 979 Third Ave .• New York. N. Y. 
Industrial Optics Corp •• 377 Fifth St.. Newark. N. J. 
Infrared Inds .• Inc .• Box 989. Santa Barbara. Calif. 
International Light Inc.. Lord Timothy Dexter Ind·1. Green. Newburvport. Mass. 
Isomet Corp .• 433 Commercial Ave .• Palisades Park, N. J. 
ltek Corp .• 10 Maguire Rd .• Lexington. Mass. 
Jenaer Glaswerk Schott & Gen. Inc .• 200 Park.Ave .• New York. N. Y. 
Jodon Engineering Assocs .• 145 Enterprise Dr .• Ann Arbor. Mich. 
Jones. A. D. Optical Works. Inc .. 64 CambridRe St .. Burlinlrton. Mass. 
Kaiser Aerospace & Electronics Corp .• Box 11275. Palo Alto, Calif. 
Kopp Glass, Inc .• Box 8255, Swissvale. PittsburRh. Pa. 
Liberty Mirror Div .• 851 Third Ave .• Brackenridge. Pa. 
Maurer. J. A .• Inc .• 37·01 31st St.. Long Island City. N. Y. 
McKee·Pedersen Instruments. P.O. Box 322. Danville. Calif. 
Metavac. Inc., 45·68 162nd St.. Flushing. N. Y. 
Optics Technology, Inc .• 901 Calif. Ave •• Palo Alto. Calif. 
Oriel Optics Corp .• 1 Market St., Stamford, Conn. 
Phoenix Precision Instr. Co .. Inc .• 3803 North 5 St.. Philadelphia. Pa. 
Photovolt Corp .• 1115 Broadway. New York, N. Y. 
Polacoat. Inc .• 9750 Conklin Rd .• Blue Ash, Ohio 
Razdow Labs .• Inc.;377 Fffth St.. Newark. N. J. 
Republic Lens Co .• Inc .. 31 East 169th St.. Bronx. N. Y. 
Schoeffel Instrument Corp .• 24 Booker St. Westwood. N. J. 
Spectra·Physics. Inc .• 1250 W. Middlefield Rd., Mt. View. Calif. 
Tinsley Labs, Inc .• 2446 6th St., Berkeley. Calif: 
Titan Tool Supply Co. Inc .• 68 Comet, Buffalo. N. Y. 
University Laboratories. Inc .• 733 Allston Way. Berkeley. Calif. 
Varo General. Garland Bank Bldg .• Garland. Tex. 
Y. T. & T. Corp., Box 306. Roslyn Hgts .• N. Y. 
Zeiss, C .• Inc .• 444 Fifth Avenue, New York. N. Y. 
Zenith Optical Lab .• 138 Palisade St, Dobbs Ferry. N. Y. 

FILTERS. R·F 
ADC Product~ 6405 Cambridge St. Minneapolis. Minn. 
AELInc.. P.O. Box 552. Lansdale. Pa. " .. " " .. .. .. .. .. • p 1650 
Allen Avianlcs Inc;i255 East 2nd St. Mineola. N. Y........... p 1278 
American Trans·Coll Corp .• 124-06 10lst Ave .• Richmond Hill. N. Y. 
Applied Research. Inc .. 16 S. Bayles Ave .. Port Washington. N. Y. P 1651 
Basle, Electric Co .• Box 269. Highland. III. 
Bird Electronic Corp .• 30303 Aurora Rd .• Cleveland. Ohio. . . . • .. P 1342 
BuloYi Watch Co .• Inc •• Elctrn. Div •• Freq. Control Products. 

61·20 Woodside Ave .• Woodside. N. Y. ...••....•.•.....• P lOBO 
Centralab Elctrn •• Olv .• 5157 N. Green Bay Ave .• Milwaukee. Wisc. 
ClevHe Corp .• Piezoelectric Div .• 232 Forbes Rd .. Bedford. Ohio 

P 10B5. 12B6 
Collins Radio Ca •• Newport Baach. Calif. 
Dynographic Elctrn. Corp .. 57 BloominRdale Rd .. Hicksville. N. Y. P 1661 
ESC Electronics Corp •• 534 Bergen Blvd .• Palisades Park, N. J. •• p 1287 
Electro Materials. 11620 Sorrento Valley Rd •• San Diego. Calif. •. P 651 
Fairchlld/Electro·Metrics Corp •• 100 Church St. Amsterdam. N. Y. P 1384 
Flltaire Inc .• 706 Forrest St.. Charlottesville; Va. 
Genisco TechnoloR'l Corp .. Comuonents/Genistran Divs .. 18435'Susana Rd .. 

Compton. Calif. .................................. P 1291 
Gudeman Di •.• Gulton In~. Inc •• 340 W. Huron SI., Chicago. 111. P 667 
Gullon Inds •• Inc .• Microceramics DiY •• Metuchen. N. J. .. p 1294.1295 
Helix Research Assocs .. Inc .. 8384 Hercules St. La Mesa. Calif. P 1292 
Hertz Filter CorP .. 50 Washington Ave .. Garden City Pk .. N. Y. •• P 1289 
Hisonic Inc.. 249 N. Troost Olathe! Kans. P 1293 
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FILTERS, R·F (Cont'dl 

Honeywell Test Instruments DiY., 'Bex 5227, D.",er, Clle. .... p 1403 
Hopl!lns Engrg. Co., 12900 FaofhDI Blvd., San Fernando, Cal. • . .P 1296 
Hughes Aircraft, Co;, 5OOSuparior Ave., Newport Beach, Calif. 
!FD Electronics Co., 1484 62nd St, Brooklyn, N. Y. 
lohnson, E. F., CD., 1923 10th Ave., s.W., Waseca, MinD. 
Kappa Networks Inc., 165 Roosevelt Ave., Cartere~ N: l. .. . • p 1297 
LorcbElectronics Corp., 105, Cedar La., Englewood, H; I ..... '. p 1678 
McCoy Electronics Co., Chestnut& Watts St, Mount Holly Springs, Pa. 

p 1118 
Microwave Ca'ity LaIIs, Inc., 10 N: Beach Ave., La Grange,llI; 
Microwave Devices Di,., Bendix Corp., Hurricane Rd,. Franklin, tnd. 

p 1656 
Miller, I. W., Co., 5917 South Main St., Los Angel .. , Cal. ' ... . . . p 738 
Molorola Comm.& Elclms., Inc., 45111 ,N. Auguste BI,d., Chicago, III. P 1124 
Multimetris; Inc., 401 Concord Ave., Bronx, N. Y. . ... , . .; .. P 1301 
North Hills Electronics Inc., Alexander PI., Glen Cm, N. Y. .••. P 1046 
Hytronlcs, Inc., Custoin Components Grot", Third Ave., Alpha, N. I. 

, P 1304 
Nytronics, Inc., Capacitor DiY., Orange St, Darlington, S.C. 
Philco/Ford Corp., C & Tioga Sts., PhDadelphla, Pa. 
Premier Microwave ColJI., 35 New Broad St, Pert Chester, N. Y. 
RF Interonles. Inc., 100 Pine Aire Dr., Bay Shan, H. Y. • . . . . • . P 1306 
RFL Components DiY., Powerville Rd., Boonton,N. I. 
RHG Eleetronlcs Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. .. P 1704 
RLC Electronics Inc., 25 Martin Pl., Port CheSler, I{ Yo ..•... P 1706 
Reoves·Hoffman DiY., 400 W. North St., Carlisle, Pa. 
Rowe Industries Inc., 1702 Airport Hwy., Taledo, Ohio 
San Fernando Electric Mfg. Co., 150Hirst St, san Fernando, Cal. p 689 
Seelectro Carp. 225 Hoyt St, Mamaroneck, N. Y. 
Seg Electronics Div., 2589 Pitkin Ave., Broaklyn, N. Y. ....... p 1308 
Sprague Electric Co., 481 Marsball St. N. Adams, Mass. 
TT Electronics, Inc., P.O. Box 180, Culver City, CaIW. ........ p 1312 
Teman Corp., 2446 H. Shadelend Ave., Indianapolis, Ind; 
TeXlca" Microwave Prods. Corp., 4610 N. Franklin Rd., Indianapolis, Ind; 

p 13M 
Torotel, Inc., 13402 South 71 Highway, GrandYlew, Mo. 
Tayo Comm. Equip. Co., Ltd., 15, Shiba·Toranomon, Minalo·ka, TokyG, lap. 

pl135 
U. S. CapacilDr Corp., 2151 N. Lincoln St., Barbank, CaIR. p 1316,1317 
United Transformer Co., 150Varick St, Hew York, N. Y. 
Vanguard Electronics Div., 930 W.Hyde Pk. Bml;, IngleWGod, Cal. p 751 
Veclor Indastrles, 821 San Anlonio Rd.; Palo Alto, Calif. 
Wanlass Electric Co., Industrial Prods. Di •• , 1540 t Edinger, Sanla Ana, Cain. 
Aerovox Co'p., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Aladdin Electronics/Skyborne, 9841 Alburtis Ave., Santa Fe Springs, Calif. 
Alford Mfg. Co:, 120 Cross St., Winchester, Mass; 
Astrolab, Inc., 4 McCandless St., Linden, N. I. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica,N. V. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Blass Antenna Elctrns. Corp., SOD Willow Tree Rd., Leonia, N. J. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J.' 
Cambridge Thermionic Corp., 445 Concord Ave" Cambridge, Mass. 
Capcon, Inc., 61 Stanton St.,' New York, N. V. 
Captor Corp., 5040S. County Rd., Tipp City, Ohio 
Collins Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Core·Tronics Inc., 241 N. Day St., Orange, N. J. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Defense Elctms., Inc., Rockville, Md. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Diamond Antenna & Microwave corp., 35 River St., Winchester,Mass. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Dittmore-Freimulll Corp., 2517 ~ Norwich St., Milwaukee, Wisc. 
Dorsett ElectroniCS" Box 36, Tulsa, Okla. 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Moantain View, Calif. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Electromec, Inc., 209 N. Tradd St, Statesville, N. C. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd.; Thomaston, Conn. 
Elmag Corp., 54 Clark St., Newark, N. J. 
Elpac Components, 18651 Von Karman Ave" Irvine, Calif. 
Energy Dynamics Corp" 63 Main St., Ansonia, Conn. 
Erie Technological Products Inc., 644 W. 12th St, Erie, Pa. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Forbes & Wagner, Inc., 34.5 Cenltal Ave., Silver Creek, N.Of. 
Fugle·MillerLabs., Inc., 130 Market St, Kenilworth; N.J. 
General Microwave corp., 155 MarineSt.; Farmingdale, N. V. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Gaide Inllustries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N.Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Calver City, Cal. 
I·Tel, Inc., 10504 Wheatley St, Kensington, Md. 
Indactor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
Industrial Condenser Corp., 3243 N. California Ave., Chicago, III. 
Jerrold Electronics Corp., 401 Walnat St., Philadelphia, Pa. 
Kahn Research labs., Inc., 81 S. Bergen PI., Freeport. N. Y. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. ' 
Liberty Mirror DiY., 851 Third Ave., Brackenridge, Pa. 
lundy Elect. & Systems,lnc., Robert la., Glen Head, N.V. 
Maary Microwave Corp., 8610 Helms Ave., Cucamonga, Cain. 
Meca Electronics, Inc., 459 E. Main St, Denville, N. J. 
Meridian Metalcraft, Inc.;.8739 S. Millergrove Dr., Whittier, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Barlington, Mass. 
Microwave Dev. Labs: Inc.,87 Cresent Rd., Needham Hgts., Mass; 
Midwec Corp., Indastrial DiY., Box 417, Scottsbluff, Neb. 
National Coil Co., Box 1040, Doagias, Ariz,. 
North American RockWell Corp., 25000 Miles Rd" Cleveland, Ohio· 
Peninsala Microwave labs., 855 Maude Ave., Mountain View, Calif. 
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Physical Electroniclabs.; 1185 O'Brien Dr., Menlo Park, Calit. 
Piezo Crystal Co., 100 K St., Carlisle, Pa. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Radio Engineering Labs" 29·01 Borden Ave., long Island City, N. Y. 
Rafec Electronic~ Box 566, Temple City, Cal. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calij. 
Renco Hctrns. Inc., 240·1 Old countll: Rd., Hicksville, N. V. 
Resdel Engineering Corp., Box 24000, Pasadena, Cam. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Spencer·Kennedy labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Standard Condenser Corp., 1065 W. Addison St., Chicago, III. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Stark Electronic Instmments, Ltd., 180 Slation St., Ajax, Ont., Can. 
TRF,lnc.,5265 Port Royal Rd., Springfield, Va. 
Technical Material Corp., Box 142, Mamaroneck, N. V. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N, J. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Thermatron Div., Willcox & Gibbs, 1040 Ave. of the Americas, N. V., N. Y. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wise. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. '. 

FILTERS. REACTOR 
ACDC Electronics Inc., 2979 North Onlario St, Barbank, CaIR. 
ADC Produet~ 6405 Cambridge St, Minneepolb, Minn. 
American Trans·Coil Corp., 124-06 101st Ave., Richmond Hill, N. Y: 
Ba~er Electric Co., 'Box 289, Highland, III •...... , ...... : . .. p 2853 
Collins Radio Co., Newport Beaell, CaiN. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Douglas Microwave Co.,Railroad PI. Mamaroneck, H: y, 
Freed Transformer Co., Inc., 1795 WeirfieldSt, Brooklyn, N. Y. 
Gemeral Electric Co., Eletm. Camp. Sales Oper., 1 RiYer Rd., Schenectady, N. Y. 
GeniscD Technology Corp., Components/Genlstron DiYs;, 18435 Sasana Rd., 

Compton, Cam. .. ........... , ........... , .. .. .. .. p 1290 
Knox Electronics, Inc., P.O: Box 6184. Leawood; Kans. 
Microtran Co., Inc., 145 t Mineola Ave., Valley Stream, N. Y. 
NWI., Inc., Bex 455, Trentan, N. I. 
Peschellnstrs., Inc., Cape Coral Ind. Park, Bex 847, Cape Coral, Fla. 

p 2878 
Seg Electronics Div., 2519 Pitkin Ave., Brooklyn, N. Y. 
Ste~m, TransfGIlller Corp., 510 Driggs Ave., Brooklyn, N. Y. 
UnRed Transformer Co., 150 Varick St, New YolII, N. Y. p 752, 1318 
larin, Inds., 'Inc., Box 477, Carmel, Ind. 
A; C. Electronics Co., 11766 W. Pica Blvd., Los Angeles, Calif. 
AHas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Execative Blvd., Fort Wayne, Ind. 
Boarns, Inc., Box 1398, Romoland, Calif. 
Bullock Magnetics Corp.,2805 Metropolitan PI., Pomona, Caiif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Components Corp., 2857 N. Halsted St.,Chicago, III. 
Diversified Power Co., Inc., 15223 Grevillea Ave., Lawndale, Calif. 
Electro·Winders Co., Inc" 854 W. Front Street, Covina, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forest Elec. Co., IODI North 25th Ave" Melrose Park, III. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Induclor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
Lundy Elect. & Systems, Inc., Robert La., Glen Head, N. Y. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Ramm Rectifier Co., Inc., 340 Coster St, Bronx, N. Y. 
SKG AsSOCiates, InF., 206 Eustis St., Boston, Mass. 
Sartron, In~, 114 N. Main St., Newberg, Ore. 
TDC Div., P.O. Box 365, littleton, Mass. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave:, Chicago, III. 
Varo General, Garland Bank Bldg., Garland, Tex. 

FILTERS. SCREEN ROOM 
AlI·Tl'OfIics Inc., 45 Bond St. Westbury, N. Y. .. p 1284 
American Trans·Coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. 
Elgar Corp., BI59 Engineer Rd., San Diego, CaiN. 
Genlsco Technelogy Corp:, Components/Genistren Om., 18435 Susana Rd., 

Compten, CeUf. , ................ " .. " ....... , ... p 1291 
Honeywell Test Instruments DiY., Bex 5227, Demr, Colo. 
Hopkins Engrg. Co., 129110 Footllill Blvd., San Fernando,Cal. ;.. p 1296 
RF Interonlcs, Inc., 100 Pine Aire Dr., Bay Shore, N. Y. . . . . . . . p 1306 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. 
Sprsgue Electric Co., 481 Marshall SI.; N. Adams, Mass. 
O. S. CapacilDr Corp:, 2151 N. Lincoln St., Burbank, Cam. 
Wanlass Electric Co., Industrial Prods. DiY., 1540 tElilnger, SanlaAna, Cain. 
Wanlass Elec. Co:, Instrs. DIY., 1540 E. Edinger Ave.,Sanla Ana, Cet 

i> 2149 
Wanlass Electric Co., 2175 S. Grand Ave., Santa Ana, CalR. 
Aerovox Corp., 140 Belleville Ave" New Bedford, Mass. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica, N. V. 
Captor Corp" 5040 S.County Rd., Tipp City, Ohio 
Cornell·Dubilier Electronics, 50 ParisSl;, Newark, N. J. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Moantain View, Calif. 
Elpac Components, 18651 Von Karman Ave., Irvine, Calif. 
Lindgren, E. A. & Assoc., 4515·17 N. Ravenswood Ave., Chicago, III. 
Lundy Elect. & Systems, Inc., Robert la., Glen Head, N. V. 
Shielding Corp., 345 New Albany Rd., Morristown, N. J. 
Solar Electronics Co., 9.ot N. Highland, Hollywood, Calif. 

FILTERS. SINGLE SIDEBAND 
ADC Praduets, &405 Cambridge St, MinneaPolis, MiDn. 
AEllnc., P.O. Box 552, Lansdale, Pa. 
A. P. Circuit Carp., 885 West End Ave., New York, N. Y. 
American Trans-Coll Coip .. 124·0& 10lst Ave." Richmond Hill, N. Y. 
Applied Research, Inc., 76 S. Bayles AYe., Port Washington, N. Y. ' 
Aatomatic Cail Co., 7G E. 2nd St, Mineola, I{ Y. 
Blackhawk Nemrki Corp., 14 N.' Parker Dr., lanesvUle, Wlsc .. ; P 1069 
Balova Watch Co., IDe., Elclm. Di •. , Freq. Control ProdUcts, 

61·20 Woodside Ave., Woodside, N: Y: .......... p 1080 
CTS Corp., 905 H. West BIvd.,Elkhart, Ind. 
Collins Radio CO.,Newport Beach, CaIR. 

Damon Engineering, Inc., 115 4tk Ave., Needbam Heights, Mass. 
Douglas Microwave Co., Railroad Pl., Mamaroneck, N. Y. 
Dynograpblc Elctrn. Corp., 57 Blaomlngdale Rd., Hicksville, N. Y. p 1661 
ESC Electronics Corp., 534 Bergen B1.d., Palisades Park, N. I... p, 1287 
Electra/Midland Carp., 3151 FlJer&lassRd:, Kansas City, Kans. .. p'I090 
Electronic Researcb Co .. 1. W. 75th St, Overland Park, Kans. p 1096 
Filtalre Inc., 706 forrest St., Charioftesvllle, Va. ...... ; •.. , P 1113 
Freed Transformer Co., Inc., 1795Weirfield' St., Brooklyn, N. Y. 
Frequency Engineering Labs, M. Box 527, Farmingdale, N. I. 
Genisco Technology Calli., Components/GenlstronDiYs;,'18435 Susana Rd., 

Compton, Celif. .. .................. ,.. ..... ... .. . p 1291 
Helix Reseerch Assocs., Inc., 8384 Hercules St .. La Mesa, Calif. p 1292 
Hertz Filter Corp., 50 Washington Ave., Garden City PII., N. Y. 
Hisonic Inc., 249'N; Troost, Olathe, Kans. 
Haghes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. .. p 1108 
Kappa Hemrks Inc., 165'Roosevelt A.e., Cartere~ N. I. 
Knox Electronics, Inc., P.O. Box 6184, Leawood, Kans.,.. p1298,1299 
Kokusai Elec. Co., Ltd., 9 NisbikuIJO-5akaragwailho, Mlnato·ku, Tokyo,lapan 
McCoy Electronics Co., Chestnut & Watts St., Mount Holly Springs, Pa. 
Nippon Elec. New Yollllne., 200 Park Ave., Hew York, N. Y. 
Nyironics, Inc., Cuslom Companents Group, Tbird Ave., Alpha, N. J. 
Pieza Technology, Inc., 2400 Diversified Wa" Orlando, Fla. .... p 1111 
Premier Microwave Corp., 35 Hew Broad St, Port Chester, H. Y. 
RF Interonles. Inc., 100 Pine Aire Dr., Bay Shore, N. Y. 
RFL Components Di •. , Powerville Rd., Boonton, N. I. , 
Reeves-Hoffman Div., 400 W. North St.,Carli~e, Pa. . . . . . . . . .. p 1129 
Seg Electronics Div., 2589 Pijkin A ••. , Brooklyn, N. Y. . . .. . . .. P '1308 
Sprague Electric Co., 481 Marshall St.,N. Adams, Mass. 
TT Electronics, Inc., P.O. Box 180, Culver CIty,Caln......... p 1313 
J"OId Crystal Labs., Inc., 4914 Gray Rd., Cincinnati, Ohio ... p 1315 
ToyoComm. Eqaip. Co., Ltd., IS, Shiba·Toranomon, Minato·ku, Tokyo, lap. 
United Transformer Co., 150 Variek St., New York, N. Y. 
Vanguard Electronics DiY., 930 W.HydePk. Blvd., Inglewood, Cal. \. 
Aladdin Electronics, 701 MurfreesbolO Rd., Nashville, Tenn. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Axel Elctrns., Inc., 134-20 Jamaica Ave., lamaica, N. Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Components Corp" 2857 N. Halsted St.,Chicago, III. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. V. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. I. 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. V. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
National Coil Co" Box 1040, Douglas, Ariz. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 
Piezo Crystal Co., tOO K St., Carlisle, Pa. 
Rantec Div., 24003 Ventura Blvd., Calabases, Calif. 
TMC Systems (Ariz),lnc., 930 West 23rdSI., Unit 26, Tempe, Arit 
Technical Material Corp., Box 142, Mamaroneck, N. V. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. I. 
Weston·Magnetics,14617 Keswick Ave., Van Nuys, Calif. 

FILTERS, SYNCHRONOUS TRACKING 
ADC Products, &4D5 Cambridge St, Minneapolis, Minn. 
Austron, Inc., 10214 N. Interregional Hwy., Aastin, Tex. 
Balova Wateh Co., Inc., Elclm. Di •. , Freq. Control Products, 

61·20 Woodside Ave., WoodSide, N. Y. 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
Dytronics Co., Inc. 4800 Evanswaod Dr., Columbus, Obi. 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park, N. J. 
Genisco Technology Corp., Components/Genistran Divs. 18435 Susana Rd., 

Complon, Calif. . ........................ "........ p 1291 
Helix Research Assocs., Ine., 8384 Hercules St., La Mesa, Calif. p 1292 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. P 1411 
Hhaca Inc., 735 W. Clinton St, Ithaca, I{ y, 
Knox Electronics, Inc., P.O. Box 6184, Lemod, Kans. ....... p 1298 
Multimetris, tnc .. 401 Concord Ave., Branx, N. Y. 
Qaan·Tech Laboralorles Inc" 43 S. Jefferson Rd., Whippany, N. I. 
Balco, Inc., BOSecand Street Pike, Southampton, Pa. 
Brower Labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Haghes Aircraft, Aerospace Gp., Cantinela Ave. & Teale St., Culver City, Cal. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct, Copiague, N. V. 
Spectral Dynamics Corp. of San Diego, ~,O. Box 671, San Diego, Calif. 

FILTERS. TELEMETERING . 
ACOC Electronics Inc., 2979 NartbOntarlO St, Barbank, Cain. 
ABC Prodacts, 8405 Cambridge St, Minneapolis, Minn; 
AEllnc., P.O. Box 552, Lansdale, Pa. . ..•..•...•. : . • . . • • p 1650 
A; P. Circuit Corp., 865 West End Ave., Hew York, N. Y. 
Applied Research,lnc., 7& S. Bayles Ave., Port Washington, N. Y. p 1651 
Austron, Inc.,. 10214 N,lnterreglDnal Hwy., Austin, Tex. 
Bulova Watek Co., Inc., Eletrn. Diy ... Freq. Control Products, 

61-20 Woodside Ave., Woodside, N, Y............... p lOBO, 1081 
Clevlta Corp., Plezoelettric Oiv., 232 Forbes Rd., Bedford, ObiO·! p 1085 
Collins Radio Co., Newport 'each, Cain. 
Columbia Components Corp., &D Madison Ave. Hempstead, N. Y. 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Park,.N. I... p 1287 
FUlaire Inc., 7D6 Forrest St., CharloHesville, Va. 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N. Y. 
Genisco Technology Corp.,Components/Genistren DiYs., 18435 Susana Rd., 

Complon. Cain. . I ; .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. p 1290 
Gallon Inds., Inc., Microceramics Diy., Metuchen, N.I.,.· p 1294,1295 
Helix Research AISlet, Inc .. B384 Hercules St .. La Mesa, Calif. p 1292 
Hisonic Inc., 249 N. Troost, Olathe, Kant ........ ...... .. p 1293 
Hopkins Engrg. Co., 129110 FoothHi Blvd., San Fernando, Cal. ;.. p 1296 
Hughes Aircraft Co., 500 Saperior Avt., Newport Beach, Calif. 
Kappa Netwollls Inc., 185 Roosevelt Ave., Carteret, N. I. 
Knox Electronics, Inc., P.O. Box 6184, Lemod, Kans •..•.. ,' p 1298 
McCoy Electronics Co., Chestnut" Walts'st., Mount'Holly Springs, Pa. 

p 1118 
Microwave Cavity Labs, Inc., ION. Beach Ave., La Grange, III. ' 
Nytronics, Inc"CdslGm Components Srolljl, Third Ave., Alpha, N.I. 
Nytronics of Cenada Ltd., 6, Wall St, Trentan, Om. Cen. 



IF IIIIInIIIIn, Inc., 100 PinI Aire Dr., Bay Shill, N. Y. ••....• p 1306 
IFL C.lIpll1enlS Div., Pawerwille Rd., B.onton, N. I. 
RetmlJo1fman DIY. 400 W. Hirth St, Certlsle, PI. 
SIn Femand, Electric MIg. C .. 1501 First St, San Femandt,CII. 
Sec E1tc1r1nic1 DIY., 2589 PIWn Ave. BHoldyl, ~. Y. . . • . • . .• p 1308 
Spectnm InsIrmInlS, lac.. Il0l474, Tucllahle, R. Y. .. • .. .. p 1310 
Sprapa Electric ee. 481 ManIIan St, N. Adalls, Mils. 
TT E1ec1r1nics,lnc., P.O. Bex 180, ClIVIr C/IJ, clin. .... p 1312,1313 
Temll C,,,., 2446 N. Shadlllnd Ave., IIIII_oUs, Ind. 
Teman Micmm. Prods. ClIp., 4810 N. Franklin Rd. Indlanapelis, Ind. 

p 1314 
TOrotll, lac., 13402 StutIi 11 1I/PwIr, Grandllew, MI. 
United Transfomler C1I. 150 Vertc~ St, New Ya4, No Y. p 752,1318 
Vanpanl Electnmics Dir., 930 W. Hyde Pl Blvd., lall_d, CII. 
VectDr Industries, 821 San Antonio Rd., Plio Alto, Clln. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Aladdin Electronics, 701 Murfreesboro Rd., NashYille, Tenn. 
Allen-Bradley Co., 1201 Saulll2nd St, Milwaukee, WISe. 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Cain. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Axel Elclms., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Bourns, Inc., Box 1398, Romoland, Cain. 
Bilhdy Elctrns. Corp., 44 Fadem Rd., Springfield, N. 1. 
i;omponents Corp., 2857 N. Halsted st., Chicago, III. 
Dat.Control Systems, Inc., E. Lilerty St, Danbury, Conn. 
DeCoursey Engrg. Lab., 11828 W. Jefferson Blvd., Culver City, Cain •• 
Defense Elctms., Inc., Rockville, Md. 
Dietz Design Inc., 100 Electronics Pkwy., BeitOllo MD. 
Electro Magnetic Filter Co., 231 S. Mlisman RIL, Mountain View, CaIR. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. 1. 
Energy Dynamics Corp., 63 Main st., Ansonia, Conn. 
'Erie Technological Products Inc., 644 W. 12111 st., Erie, Pa. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Forbes &Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
f1lllmer Electronic~ Inc., 18125 Napa St, Northridge, Cain. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. 1. 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
I·Tei, Inc., 10504 Wheatley St, Kensington, Md. 
Inductor Engrg., Inc., 117 Schley AYe., Lewes, Del. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Lear Sieg/er, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Linear Networks Co., Box 1103, Bozeman, Mont 
Lynch Communication Systems, 695 Bryant St, San FranCisco, Calif. 
MKC Electronics Corp., 454 E. Donovan Rd., Kansas City, Kan~ 
MetrQ,Jel Corp., 409 Railroad Ave., Westbury, N. Y. 
Micro18b/FXR, 10 Microlab Rd., Livingston, N. J. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Milgo Elctm. Corp., 7620 N.W. 36th Ave., Miami, Aa. 
National Coil Co., Box 1040, Douglas, Ariz. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Cam. 
Piezo Crystal Co., 100 K St, Cartisle, Pa. 
Polyphase Instr. Co., 126 E. Fourth St, Bridgeport, Pa. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. 1. 
Rantec Div. 24003 Ventura Blvd., Calabllll, Cain. 
Riedon ~vionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
Rylron Co. Inc., 7303 Lankershim Blvd., N. Hollywood, Calft. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct, Copiague, N. Y. 
Sonex Inc., 20 East Herman St, Philadelphia, Pa. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Triad Distributor Div., 30S N. Briant St, Huntington, Ind. 
Weston-Magnetics, 14617 Keswick Ave., Van Nuys, Calft. 
White Instruments Inc., Box 698, Austin, Tex. 

FILTERS. TONE. TREGRAPH 
ADC Products, 6405 CIIIbrldl' St, MiAneap1l1s, Minn. 
A. P. Circuit Carp., 865 West End Ava., New York, N. Y. 

, Alstron, Inc., 11214 N. laterTllionalllwJ., Aastin, Tex. 
'-. BHmca Controls DIY. Ledexlac., C.llega & SoIIII, PlIIaa. 0",.. P 1303 

80IDYe Walch Co.; Inc.,Bctm. DIy., Freq. Control Products, 
81·20 Woodsido Ave., Woodside, No Y. .•••••. ..••••. p 1080,1081 

Clerite Carp., Plezaelectri,e Div., 232 Forbes Rd., Bedford, Ohio 
CIiOns Radio Co., Newport Beach, cain. 
Dau&lll Micmma Co., Rallrlad Pl., Mamll'lllllCl!, No Y. 
ESC E1ectrOlics C"'. 534 Bergan BIYd., Pllisadas Park, N. J. 
Flltalre lno. 70f Forml St, CIII~ottesvHle, VII. 
Freod Trans/anner Co., Inc., 1715 Welrfield St, 8reoklyn, N. Y. 
Geniseo Tecbnology Corp., CORponents/GeDISlrln DiVl., 18435 Susana Rd., 

COmpton, Calft. .... .. . .. .. .... .. .. .. .. .. .. . .. .. .. P 1291 
Helix Research AISles. Inc. 1384 Hercules St, la Mesa, Calif. 
Hlsonlc Inc., 249 N. Tmost, Olath, Kans. •••.•••••••.••.• p 1293 
HllleJIIIII Test Instnnnenll Oir., Box 5227, Demr, Cola. 
Hopkins Engrg. Co., 129110 FOIIIIIR 1IIYd., Saa Fernande, Cal. ... P 1296 
Inter$talt E1ectroalcs Carp., 107 E,. VermoRt Ave., Anahelln, CalR. 
Kappa NatwGrb Inc. 185 RoesevtIt Ave., Carteret, N. J. 
Knox BecIr1n1cs, /oe., p.o. Box 8114, Lamn. Kans. ....... P 1298 
Kollasal EIec. Ca., Ltd., 9 NillliuIJo.Slklragwa·ehl, IIl1atlHa, T_I.,aa 

, P 1300 
M!crallan Co., Inc., 145 E. Mlntola Ate., Vana, Strum, N. Y. 
Multimstris, lie., 401 Conwd Ave., Brau, R. Y. 
Nlppln E1ec. Haw Yarlll1lc., 200 Park Aft., New Yark, N. Y. 
Nytronics, 11Ie. Custam CtIlPlllents Grolf, Third A.,.., Alpha, N. I. 
Nytrlnlt:s of Canada Ltd. 88 Wan St, Tranten, Olll, Can. 
IF Interalics, Inc. 100 Pin AIre Dr., Bay Shllt, N. Y. 
RFL ClIDpannts DIY., PowImne Rd.,loanton, N. I. 
Rllves-IIollman DIY., 410 W. NDrIII St, Carlisle, PI. 
San Fernando Electric MIg. C"1501 Fht St,San Fernanda, Cli. 
Sec Electroaics DiY., 2589 P/Wn Ave. Broaldya, H. Y. ... p 1308, 1309 
Sprape Electric ~ .. 481 MlrHaIl St, N: ARs, Mass. 
TT E1ectronlt:s, Inc. P.o.IIoII88,ClInr C/IJ, ~, ••...••• P 1313 
TeI..sIpai Corp., 2511 Crossways Park Dr., WOIdIIIIJ, N. Y. 
TIJI Camm. Equip. CL; LII., 15, ShilJa.Toniaamlll, MiaatHu, TDkyt, Jap. 
Uaited Transiarll8r CI., 158 VII~ck St, New YWk, No Y. P 752,1318 
VIInguard EJectroah:s DIY., 930W.ltJde Pk. Blvd., In&lmoll, Cal. 
Aladdin ElectroniCS, 701 Mulfl1!esboro Rd., Nashville, Tenn. 
Alpha Electronic Services, 344 N. state College Blvd., Orange, Calif. 
Axel Elctms., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 

Bundy Elctrns. Corp., 44 Fadem Rd., Springfield, N. J. 
Collins Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Data-Control Systems, Inc., E. Liberty St, Danbury, Conn. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, MD. 
Electrocom Inds., l10S N. Ironwood Dr., South Bend, Ind. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Filtech Corp., 10103 W. Pacific, Franklin Park, III. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
Lynch Communication Systems, 695 Bryant St., San Francisco, Calif. 
Metro-Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Milgo EJctrn. Corp., 7620 N.W. 36th Ave., Miami, Aa. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa., 
Quindar Electronics Inc. 60 Fadem Rd., Springfield, N. 1. 
Stanford Applied Engineering, 340 Martin Ave., Santa Ciara, Calif. 
TOC DiY., P.O. Box 365, Littleton, Mas •. 
Trcpac Corp. of Amer., 30 W. Hamilton AYe., Englewood, N. J. 

FILTERS. TUNABLE-SEE FILTERS, 
CONTINUOUSLY VARIABLE 

FILTERS. TUNING FORK 
American Time Products, 801m Watch Co., Inc., 
61~0 Woodside Ave., Woodside, N. Y. •..•.......•...... p 1082 

Austron, Inc., 11214 N.lntemllonal Hwy., Austin, Tex. ••..... p 1068 
Brameo Controis DiY., Ladex lac., Colegl & South, Piqua, Ohio p 2286 
Forll standards Inc., 213 ,Main St, West Chicago, III. 
Kokusai Elee. Co. Ltd., I Nlshikllbo·Saklragwa-cho, Minata-kII, Tokyo, Iapaa 
Mlllata Milo Ca., Ragalu, .yate, Japan . .. .. . .. ... .. .. .. p 1125 
Pbilamon Laboralliries inc., 90 Hipper St, Westbury, N. Y. 

J P 1130.1305,1461 
Spectru. Teehnelogy Inc., Box 368, Galeta, Calif. .......... p 1133 
Toyo Comm. ~uip. Ca., Ltd., 15, Shlba·Tora,omol, Minato-ku, Tokyo, Jap. 
Transvac ElectroniCS, 270 Newtown Rd., Plainview, N. Y. 

FILTERS. UHF & VHF 
ADC Products, 8405 Callbrldge St, Minnaapolis, Minn. 
AEL Inc., P.O. Box 552, Lansdale, Pa. .. • .. .. .. .. . .. .. .. . p 1650 
Applied Researell, Inc., 76 S. Bayles Ave., Part Washington, N. Y. p 1651 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio .•... ,. P 1342 
Centralab Eletrn., DIt., 5757 N. Green Bay AYe., Mnwaukee, Wise. 
Clavile Corp., Pimelectrlc Oiv., 232 FDllles Rd. Bedford, Ohio p 1085 
Oynographle E1ctm. Corp., 57 Bioolllillgdale Rd., Hicksville, N. Y. P 1661 
E & M Laborataries, 5388 starling Center Or., WesUalla Village, Cal. 
Electro/Data Inc., 3121 Benmn St, Garland, TIL ••..•••.•.•• P 1666 
Electro Materials, 11820 Somnt. Valley Rd., San Diego, Calif. 
Fairchild/Electro-Metrics Corp., 100 Ckurcll St, Amsterdam, N. Y. P 1384 
HIII.,...11 Test Instruments Oil. Bu 5221, Denver, Cola. .... p 1403 
Hlfllles Aircraft Ca., 500 Superior AYe., llewport Beach, Calif. 
Kllcusli Elee. Ca., Ltd., 9 Nishiklllla-Slkuragwa.cho, Minato-ka, Tokyo, Iapan 
LEL Diy. Varian, 75 AIIron St, Copiague, No Y. 
McCay Electronics CL, Cbstaut & WaHs St, Mount Hon, Springs, PI. 

P 1118 
Microwave CIY/tJ labs, Inc., 10 N. Beach Ave., la Granp, III. 
NIPPol E1ec. New YOrllIIC., ZOO Park Ave. New York, N. Y. 
Nylrtnil:s, Inc., C.stem COIIPonents Gnlup, Third AYe., Alpha, N. I. 
Nytronlcs of Canada Ltd., 88 Wall St., Traltaft, Ont, Can. 
Philco/Ford Corp., C & nip Sts., Philadelphia, Pa. 
Plezo TechnalolY, Inc. 2400 Diversified Way, Orlanda, Fla. pili 0, 1111 
Pnmier MlcmraVi Carp. 35 New BIIad St, Port Chester, N. Y. ' 
IF Interonlcs, Inc. 100 Pine Are Dr. Bay Dora, No Y. .....•• P 1306 
RFL Companenll DiY., Powervine Rd., Boonlon, N. 1 
Reeves·Hatlman DIY., 4DO W. Nerth St, Ca~lsle, Pa. . • . • . . . . .. P 1129 
San Fernando Electric Mig. Ca., 1501 rKst St, San Fernaodo, Cal. p 689 
Sealectro Corp., 225 Hoyt St, Mlmllonecl!, N. Y. 
Seg Electrlnlcs Diy., 2589 PItkin Ave., Brotklyl, No Y. ..• . • . •. p 1308 
Sp/8llle Electric Co., 481 MarshaD St, N. Adams, MaSs. .•.•• P 693 
Teman CO"., 2448 R. Shadeland AYe., Indianapells, Ind. 
Tenean Microwave Pnds. Carp., 4810 N. Franklin Rd., Indlana,olis, Ind. 

P 1314 
Toyo Comm. (quip. Ca., Ltd., 15, Shill .. Teranmaln, MillalO-ku, Tolyt, lip. 
U. S. Capacitor Carp., 2151 N. Llncell St., Burbanl!, CaIW. p 1316,1317 
Vlnguard Electrlnles DiY., 930 W. Hyda PII. Blvd. Inllewoed, CII. P 751 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Aerlech Inds., 815 stewart Dr., Sunnyvale, Calif. 
Aladdin Electroni~ 701 Murfreesboro Rd., Nashville, Tenn. 
Alford Mfg. Co., 120 Cross st., Winchesler, MaSt 
A1len·Bradley Ca., 1201 South 2nd St, Milwaukee, Wrsc:. 
Astrolab, Inc., 4 McCandless st., Linden, N. J. 
AUas Coil Inc., 63 Main st., Ansonia, Conn. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Axel Elctrns., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Blonder·Tong~e Labs Inc., 9 Alling st., Newark, N. 1. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Data·Control Systems, Inc., E. Liberty st .• Danbury, Conn. 
Decibel Products, Inc., 3184 Quebec st.; Dallas, Tex. 
Delta Elctrns. Ltd., 70 Ronson Dr., Rexdale, Ont, Can. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Bectro-Mechanii:s Co., Box 1546, Austin, Tex. 
Electromagnetic Technology Corp., 486 Ellis St, Mt. V'I8W, Calif. 
Electronics; Missiles & tomms., Inc., Box 116, White Haven, Pa. 
Elpac RF/Mlerowave, 18651 Von Karman Ave., Irvine, Calif. 
Entron, Inc., 2141 Industrial Pkwy., Sliver Spring, Md. 
Erie Technological Products Inc., 644 W. 12111 St, Erie. Pa. 
Finney Co., 34 W; 'Interstate st, Bedford, Ohio 
General Microwave Corp., ISS Marine st., Farmingdale, N; Y. 
General Radio Company, 300 Baker Ave:, W. Concord, Mass. 
Gombos Microwave Inc., 48 Webra Rd., Clifton, N. J. ,/ 
Guida Industries, Inc., 11855 Wicks St.;Sun Valley, Calif: 
HRB-Singer, Inc., Science Parll, state College, Pa. 
Hewlett·PaCkard Co., 1501 Page Mill Rd., Palo Alto, Cain. 

. Hi ... o Mfg. Corp., 1122 W. Newport, Chicago, III. 
I·TeI, Inc., 10504 WheaUey st.,-Kensington, Md . 

. Jerroid Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
Lundy Elect. & Systems, Inc., Robert La" Glen Head, N. Y. 
Melabl, 3300 Hillview Ave., Palo Alto, Calif. 
Metcom. Inc., 76 Lafayette st., Salem, Mass. 

FILTERS. VARIABLE. BAND PASS 
Microlab/FXR, 10 Microlab Rd., LiYingston, N. J. 
Microwave filter Co., Inc., 135 W. Manlius St, East Syracuse, N. Y. 
National Coil Co., Box 1040, Douglas, Ariz. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, CaIW. 
Physical Electronic Labs., 1185 O'Brien Dr., Menlo Park, Calif. 
RF Systems, Inc., 155 King St, Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
R. C. A. Brdest & Comm. Prods., front & Cooper Sis., Camden, N. J. 
Radio Engineering Labs., 29-01 Borden Ave., Long Island City, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Springer Aircraft Radio Corp., RR #2, Box 98, Shelleyville, Ind. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield. Va. 
Tele Coil Co .• Inc., 2733 Saunders st., Camden, N.1. 
,Telonic Engineering Co., Box In, Laguna Beach, Cain. 
Tricraft Products Corp., 1124 W. Newport, Chicago, III. 
Whitewater ElectroniCS, Inc., 136 W. Main st., Whitewater, Wisc. 
Winegard Co" 3000 Kirkwood St.. Burlington, Iowa 
Zeta Lab •. , Inc., 616 National Ave., Mountain View, Calif. 

FILTERS. VARIABLE. BAND PASS 
AElinc., P.O. Box 552, Lansdale, Pa. .. .. .. ..... .. .. .. .. P 1650 
A. P. Circuit Carp., 865 West End Ave., New Ylrk, N. Y. ••..•• P 1277 
American Trans-Coil Corp., 124-08 10lst Ave., Richmond Hili, N. Y. 
Ap,lied Research, Inc., 76 S. BlYles Ave., Part Washington, N. Y. P 1651 
Aritech Corp., 190 Lincoln St, Brighton, Mass. ...•...••••... P 1285 
Dale Electronics. Sioux Div., Il0l180. YaHtoa, S. 0. ......•. P 733 
Dynamics Instrumentation, 583 MOltellJ Pass Rd., MontellJ PII., Cal. 

P 525 
Oytronlcs Co., Ilc. _ Evanswood Dr., CaluJnbus, 0Il10.. . . . • • p 1367 
ESC Electronics Cerp., 534 Berge. Blvd., Palmadas Peril, N. I. 
Fairchild/Electra-Metrlcs Corp., 100 Churcll St, Amsterdam, N. Y. p 1384 
Frequency Engineering Labs, P.O. Box 527, Fanningllale, N. I. 
Geniseo TechnololY Carp., Companenll/Genistron OiYs., 18435 Susana Rd. 

Cmanton. cain. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. p 1291 
Kappa Networks Inc., 185 Roosevelt AVI., Clrlerat, N. J. .. . . p 1297 
linn Electronics, Inc., P.O. Box 6184, LaawlOd, KaAS. 
Lurch Electronics Corp., 105 Cedar La., Enmewuod, No J. .,... p 1678 
Multimetris, Inc., 401 Concord Ave., Bronx, N. Y. . . . . . . . . . . p 1301 
Nippon Elee. New Yorllinc., 200 Perk Ave., New, York, N:Y. 
Premier Microwava CO"., 35 Naw Broad St, Port C~ester, N. Y. 
P~nceton Applied Research Corp. Bu 585, Princeton, N. I. 
AFL Camponenll Div., Powerwille Rd., Boonltn, N. J. 
RHG Electrollics Lah Inc., 94 Milbar BI,d., Far.ingdale, N. Y. .. p 1704 
RLC Electronics Inc., 25 Martin PI., Port Chester, N. Y. •.•••• p 1706 
Renes·Hoffman DIY., 4DO W. Nerth St, Cortlsle, PI. 
Rackland Labs., Inc., Box 57, Tlppan, N. Y. ........... p 1307,1481 
Sclentilli:·AUanta Inc., Box 13654, AUaate, Sa. 
Seg Electronics Dlv., 2589 P/Wn Ave. Brooklyn, N. Y. ........ p 1308 
Spectrum Instr,ments, Inc., Il0l414, Tuckahoe, N. Y. .... p 131'0,1311 
Tencan Corp., 2448 N. Sudeland Ave.. Indlalll)lllis, lad. 
Tuscan Microwne Prods. Carp .• 4810 N. Franklin Rd .. Indianapolis. Ind. 

p 1314 
Tuya Cmall. Eqa/JI. Ca., Ltd., 15, Sh" .. Toranomen, MinatlJolla, Tokyl, lap. 
Tracor Inc. 6500 Tracor La., Austin, Texas 
Unned Translarmer Ca., 150 Variek St, New York, N. Y. 
Vanguard Electronics DiY., 930 W. Hyde n. Blvd., lallewaod, Cal. 
Vep Precision Labs., Inc., 239 Maple Ave., Vienn, Va. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
AIlec Lansing. 1515 S. Manchester Ave., Anaheim, Calif. 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Astrolab, Inc., 4 McCandless st., Lindan, N. J. 
Atlas Coil Inc., 63 Main st., Ansonia, Conn. 
A,el Elctms., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mas •. 
Data·Controi Sy.tems, Inc., E. Liberty st., Danbury, Conn. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria. Va,. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Cain. 
Electromagnetic Technology Corp., 486 ElI~ St, Mt. View, Calif. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Md. 
General Instrument Corp., F. W. Sickles Div., 165 Front St, Chicopee, Mass. 
General Microwave Corp., ISS Marine St., Farmingdale, N. Y. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gombo. Microweve Inc., 48 Webro Rd., Clifton, 'N. J. 
Guide Industries, Inc" 11855 Wicks st., Sun Valley, Calif. 
H~ghes Aircraft, Aerospace Gp., Centinela Ave. ,& Teale St, Culver City, Cal. 
HyletronieS Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Hel, Inc;, 10504 Wheatley St, Kensington. Md. 
Industrial Optics Corp., 377 Fifth St, Newark, N. J. 
Krohn-HHe Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Langevin. 1801 E. Carnegie Ave .• Santa Ana, Calff. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Metavac, Inc., 45-68 162nd st., Flushing, No Y. 
Micrclab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Filter Co., Inc., 135 W. Manlius st., East Syracuse, N. Y. 
Nihon Dempa Kogyo Co., Ltd., 1·21 NiShihara, Shibuya·ku, Tokyo, Japan 
Optics Technology, 'Inc., 901 Calif. Ave., Pelo Alto, Calif. 
Peninsula Microwave Labs.; 855 Maude Ave., Mountain View, Calif. " 
Physical Electronic Labs., 1185 O'Brien Dr., Menlo Park, Calif. 
Power Electronics Co.;5701 Savoy La., Hauston, Tex. 

Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. 1. 
Rowe EnRravers, 68 Union Ave., Clifton, N. J. 
Schoellel Instrument Corp., 24 Booker St, Westwood, N. J. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Spencer·Kennedy Labs .• Inc .• 1320 Soldiers Field Rd .• Boston, Mass. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
TMC Systems !Ariz), Inc., 930 West 23rd st, Unit 26, Tempe, Ariz. 
Technical Material Corp., Box 142, Mamaroneck, 'N. Y. 
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FILTERS. VARIABLE. BAND PASS (Cont'dl 

Tele Coil Co., Inc., 2733 Saunders St., Call1den, N. J. 
Telonic Engineering Co., Box 277, laguna Beach, Calif. 
Victor, R. F. & Microwave Co., 38 W. Water St, Wakefield, Mass. 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 

FILTERS, )fESTIGIAL SIDEBAND 
ADC Produ.ts, 6485 Cambridge St, Minneapol~, Minn. 
AEL In •. , P.O. Box 552, Lansdale, Pa. 
Applied Research, In •. , 76 S. Ba,les Ave., Port Washington,'~. Y. 
ESC Electroni.s Corp., 534 Bergen Blvd., Palisades Park, N. I. 

, Knox Electroni.~ Inc., P.O. Box 6184, Leawood, Kans. , 
Nippon Elec. New York Inc., 200 Park Ava., Mew York, N. Y. 
NJlroni.s of Canada Ltd!, 68 Wall St, Trentln, Ont, Can. 
Reaves-Hoffman Div., ,480 w. North St., Carlisle, Pa. 
Seg Electronics Div., 2589 Pitkin Ave., Brookl,n, N. Y. 
Sprague EI"trk Ca., 481 Marshall St., N. Adams, MaL 
TT Electronics, Inc., P.O. B01180, Culver City, Calif. ........ p 1313 
To,o Comm. Equip. Co., Ltd., 15, Shiba·Toranomon, Minato·ku, Tok,o, lap. 
Vanguard Electronics Oiv., ,930 W. Hyde Pk. 8Ivd., Inglewood, Cal. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Axel fictrns., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Elpac RFIMicrowave, 18651 Von Karman Ave., Irvine, Calif. 
Forbes & Wagner, Inc., 345 Central Aye., Silver Creek, N. Y. 
Gombos Microwave Inc" 48 Webro Rd., Clifton, N. J. 
Hel, Inc., 10504 Wheatley St, Kensington, Md: 
Polyphase Instr., Co., 126 E. Fourth St, Bridgeport, Pa. 
Rixon Electronics, Inc:, 212q Industrial Pkwy., Silver Spring, Md. 

FILTERS, WAVEGUIDE 
AELInc., P.O. Box 552, Lansdale, Pa. .. .. .. .. .. .. .. .. .. . p 1650 
Douglas Microwave Co., Railroad Pl.; Mamaroneck, N. Y •. ,.... P 1658 
E & M Laboratories, 5388 Sterling Center Dr., WesHake Village, Cal. 
ElectrolData In •. , 3121 Benton St, Garland, Tex. 
Frequenc, Engineerin, Labs, P.O. Box 527, Farmingdale, N. I. .. P 1674 
Microwave Davices D,y., Bendix Corp., Hurricane Rd., Franklin, Ind. 

P 1656 
Nippon Elee. New York Inc., 200 Park Ava., Nlw York, N. Y. 
POrlchester Instr. Corp., .114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwaye Corp., 35 New Broa.d St, Port Chester, N. Y. 
RHG Electronics Lab Inc., 94 Milb~r Blvd., Farmingdale, N. Y. . .. P 1704 
RLC Electronics Inc., 25 Martin PI., Port Chester, N. Y. •...•. p 1706 
Toyo Comm. Equip. Co., Ltd., 15, Shib",Toranomon, Minato·kD, Tokyo, lap. 
Vector Industries, 821 San Antonio lid., Palo ARo, Cain, ...... P 1717 
Waveline Inc., Box 718, West Caldwell, N. J. 
Airtec Inc., 264 Columbus Ave" Roselle, N. J. 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Astrolab, Inc., 4 McCandless St., linden, ,N. I. 
Beckmanlnstrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Blass Antenna Elctrns. Corp., 500 WiOow Tree Rd., leonia, N. J. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Cornell·Dubilier Electronics, 50 Paris St.,Newark, N. J. , 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Diflmore.freimuthCorp., 2517 E. Norwich St" Milwaukee, Wise. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Electromagnetic Technology Corp., 486 Ellis St, Mt. View, Calif. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
GAF Corp., 140 West 51 St, NeW York, N. Y. 
General Microwave Corp., 155 Marine St, Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro.Rd., Clifton, N. J. 
Guide Industries, Inc" 11855 Wicks St, Sun Valley, Calif. 
Herley Inds., Inc" 175 Eileen Way, Syosset, N. Y. 
Hewlell·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group, 1901 Malvern St., Fullerton, Cal. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Metcom, Inc., 76 lafayette St., Salem, Mass: 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal, 
MicrolablFXR, 10 Microlab Rd., livingston, N. J. 
Micromega, 4134 Del Rey Ave" Venice, Calif. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
·Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. ' 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgis., Mass. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
N-H Microwave, Inc., Box 887, Red Bank, N. J. 
Pabst Engrg. Eqpt. Co., Inc., 676 Pennsylvania Ave" Elizabeth, N. J. 
RF Systems, Inc., 155 King St, Cohasset, Mass. 
Radio Engineering labs., 29·01 Borden Ave., long Island City, N. Y. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Rowe Engravers, 68 Union Ave" Clifton, N. J. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Scope, Inc., 1860 Michael Faraday Dr., Reston, Va. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont, Can. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
Xtalonix Products, 1215 Chesapeake Ave., Columbus, Ohio 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

FINDERS, RANGE-SEE RANGE FINDER 
SYSTEMS 

FINGER CONTACT STRIPS-
SEE CONTACT STRIPS, FINGER 

FINISHES-SEE COATINGS: PAINTS: 
PLATING SOLUTIONS 

132 eem/1969 

FIRE CONTROL SYSTEMS, AIRCRAFT, 
MISSILE, ROCKET 

talHornla Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
1:ontrol Technology Co. Inc., 41·16 29th St:, L I. C., N. Y. 
Led .. Div., Ledex Inc., 126 Webster St, Da,ton, Ohio. • . . . . . P 2747', 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Bowe Industries Inc., 1702 Airport Hwy., Toledo, Obio 
Superior Mig. & Instr. Corp., 36-111 20111 Ave., L I. C., N. Y. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Abrams Instrument Corp., 606 E. Shiawassee St; Lansing, Mich. 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St., Chicago, III. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Astronautics Corp. of America, 907 S. First St., Milwaukee, Wise. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., Leonia, N. J. ' 
Chrislian Precision Mfg, Co., Inc., 12th & Federal Sts., Camden, N. J. 
Clare·ElectroSeal Corp" 946 North Ave., Des Plaines, III. 
Eastman Kodak Co., 343 State St, Rochester, N. Y. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave.,W. Orange, N. J. 

-Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave, S" Minneapolis, Minn. 
·Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Loral Elctrn. Sys" 825 Bronx River Ave., Bronx, N. Y. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
·Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Pem Machine Tool Co., Inc., 39A Myrtle St., Cranford, N_ I. 
Philips Broadcast Equip. Corp., II Park PI., Paramus, N. J. 

·Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
RCA, Defense Elctrn. Prods., Marne Hwy" Morristown, N. J. 
Raytheon Co., Government Marketing, 141 Spring St., Lexington, Mass. 
Research Engineering Oiv., 12 Manheim Rd., Essex Fells, N, J. 
Scaico Div., 211 Warren St, W. Pittston, Pa. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Singer·General Precision, Inc., 808 Western Ave., Glendale, Calif. 
Tele-Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Systems Co., 200 N. Aviation Blvd" EI Segundo, Calif. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

FIRE DETECTION & FIGHTING EQUIP. 
Eagle Signal Div., E. W. Bliss Co., 136 ~deral St, DaYenport, Iowa 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. I. 
Melpar, Inc., Special Products Dept., 7716 Arlington Blvd., Falls Church, Va. 
A. R. P. Inds., Inc., 36 Bay Dr, E., Huntington, N. Y. 
Aerolite Electronics Corp" 2207 Summit Ave" Union City, N. J. 
Americ;m Communications Corp" 178·15 Eveleth Rd., Jamaica, N. Y. 
American Nuclear Corp" Box 426, Oak Ridge, Tenn, 
Autocall Co., 366 Mack Ave., Shelby, Ohio 
Beckman Instrs., Inc., Process Instrs, Div" 2500 Harbor Blvd., Fullerton, Cal. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. y, 
De·Tec·Tronic Corp., 2512 N. Halsled St, Chicago, lit 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Edwards Co., Inc., 90 Connecticut Ave., Norwalk, Conn. 
Electronic Control Corp., 15341 Dale, Detro~, Mich. 
Faraday, Inc., 805 S. Maumee, Tecumseh, Mich. 
Fedtro, Inc., Federal Elctrns. Bldg., Rockville Centre, N. Y. 
Fenwal, Inc" Main St., Ashland, Mass. 
fire Control Co., Inc., 1605 Ayre St, Newport, Dela. 
Fuel Watchman Sales & Service, Inc., 2910 Park Ave., Bronx, N. Y. 
Honeywell, Inc., Commercial Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
lee Elec., Inc., 309-51st St., W. New York, N. J. 
Lek·Trol, Inc" Rte. 2, Grapevine, Tex. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
National Time & Signal Corp., 21803 Wyoming AVe., Detroit, Mich. 
Notifier Co., 3700 North 56th St, lincoln, Neb. 
On-Guard Corp. of America, 345 West 37 St., New York, N. Y. 

·Pem Machine Tool Co., Inc., 39A Myrtle St, Cranford, N. I. 
Pyrotronics, Inc., 2343 Morris Ave., Union, N. J. 
Roeseh, 0" Comm., Inc., 2727 San Fernando Rd., Los Angeles, Calif. 
Scaico Div., 211 Warren St., W. Pittston, Pa, 
Schirmer National Alarm Co., 100 Portland Ave., Bergenfield, N. I. 
Standard Electric Time torp., 89 logan St., Springfield, Mass. 
Worner Electrn. Devices, Rankin, III. 

FLAME SPRAYING EQUIPMENT 
Metco, Inc., 1101 Prospect Ave., Westbury, N. Y. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 

FLANGES. WAVEGUIDE 
Amphenol RF DiY., 33 E. Franklin St., Danbury, Conn. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. P 1658 
Narda Microwave Corp., Plainview, N. Y. 
Portohesler Instr. Corp., 114 ,Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
Wavellne In •. , Box 718, West Caldwell, N. J. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Alrtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N, I. 
American Radar Components, Inc., 415 E. Main St., Denville, N. I. 
Beckman Instrs" Inc., Elctrn.lnstrs, Div., 2200 Wright Ave., RiChmond, Calif. 
Cardwell Condenser Corp., 80 E. Montauk Hwy., Lindenhurst, N. Y. 
Christian Precision Mfg. Co" Inc" 12th & Federal Sts., Camden, N. I. 
Connector Corp. of America, 12959 Sherman Way, N. Hollywood, Calif. 
Diamond Antenna & Microwave Corp., 35 River St, Winchester, Mass. 
llittniore.freimuth Corp., 2517 E. Norwich St, Milwaukee, Wise. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Gabriel ElectroniCS, Div. Maremont Corp., Saco, Me. 
Guide Industries, Inc" 11855 Wicks St, Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Meridian Metalcraft Inc., 8739 S.·Miliergrove Dr., Whittier, Calif. 
Metcom, Inc., 76 lafayette St, Salem, Mass. 
MicrolablFXR, 10 Microlab Rd., livingston, N. I. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts" Mass. 
-Omega Labs., Inc., Haverhill St., Rowley, Mass. 
Pem Machine Tool Co., Inc., 39A Myrtle St.,Cranford, N. J. , 
·RF Systems, Inc., 155 King St, Cohasset, Mass. 

Reeve Eictrns., Inc., 601·EEM·W. Lake'St, Chicago, III. 
Varian Assocs., 611 Hansen Way, palo Alto, Calif. 

FLASH PHOTOLYSIS SYSTEMS & 
· COMPONENTS 
Amglo Corp., 4333 N. Rayenswood Ave., Chicago, III. .. P 1779 

FLASHERS 
Amglo Corp., 4333 N. Ravenswood Ave., Chicago, III. . ....... . 
Artisan Elcllns. Corp., 5 Eastman's Rd., Parsippan" N. I •...•.. 
Dililallnstrs .. lnc .. 13735 Victory BIYd., Van Nuys, Calif •..•••. 
Drake illig. Co., 4626 N. Olcott Ave., Harwood Hgis., III.' 
Eagle Signal Div., E. W. Bliss Co., 736 Federal. St., Davenport, Iowa 
Elco Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. 

·Guardlan CalHornia, ~755 Camille Ave., Culver City, Cain. 
· Haydon, A. W. Co., 232 N. Elm St, Waterbury, Conn. 
Kidde, Waller & Co., Inc., 675 Main St, Belleville, N. J. 

P W79 
p 2198 
P 77B 

logitek, Div., 42 Central AYe., Farmingdale, N. Y. ...... . . . . . p 2287 
Metric Sysjems Corp., 13& N. Beal St., Fort Wallon Beacb, Fla. 
PPM Inc., 101& Eucli~ Ave., Clevelan~, Ohl. 
Precision Timer Co., Inc., 4UO Wesley Ave., Westbrook, Conn. 
RaYen Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. 
Servo Development Corp., 2 WUlis Ct., Hicksville, N. Y. 

P 1705 

, Tempo Instr.lnc., E. Bethpage Rd., Plalnyiew, N. Y. .......... p 1053 
Wagner Electric Corp., Tung·Sol DiY., 630 W. Mt Pleasant Ave., LiYingston, H. J. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Arizona Elctrns., Inc., DraWjir AE, Benson, Ariz. 

-Assembly Elctrns., 807 KenfS!., Niagara falls, Ont., Can. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calil, 
Bergen labs., Inc., 60 Spruce St., Paterson, N. I. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Controlotron Corp" 35 Central Ave., Farmingdale, N. Y. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
DynamiC Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., long Island City, N. Y. 

· Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Giannini.voltex, 12140 E. Rivera Rd" Whittier, Calif. 
HHek Corp., 2220 S. Anne St, Santa Ana, Calil, 
Hughey & Phillips, Inc" 3050 N. California St., Burbank, Calif. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Mel·Rain Corp., 3100 Roosevelt Ave" Indianapolis, Ind. 
Metcom, Inc" 76 lafayette St., Salem, Mass. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
PEK, Inc., 825 E. Evelyn Ave" Sunnyvale, Calif. 
Pollak, I. Corp" 195 Freeport St., Boston, Mass. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Time·O-Matic Inc" Box 850, Danville, III. 
Wallace & Tiernan, Inc., 25 Main St., Belleville, N. J. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

FLAT PACKAGES, INTEGRATED CIRCUIT
SEE PACKAGES, INTEGRATED CIRCUIT 

FLAW DETECTION EQUIPMENT- SEE 
DETECTORS, FLAW & DEFECT 

FLUID CONDUCTIVITY INDICATORS-SEE 
INDICATORS, FLUID CONDUCTIVITY 

FLUID FLOW INDICATORS-
SEE METERS, FLUID FLOW 

FLUIDIC CONTROL SYSTEMS & EQUIP. 
Agastat Div., 1021 Newark AYe., Elizabeth, H.J. ............ P 2197 
Corning Glass Works, Electronic Products Div., Corning, N. Y. 
FOrk Standards Inc., 213 Main St., West Chll:ago, III. 
AmeteklLamb Elec., 627 lake St, Kent, Ohio 
Aviation Elec., Ltd., 200 laurentien Blvd., Montreal, Que., Can. 
Beckman Instrs., Inc., Process Instrs. Oiv., 2500 Harbor Blvd., Fullerton, Cal. 

. Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Bendix Corp., Navigation & Control Div., Teterboro, N. I. 

'Christian Precision Mfg. Co., Inc., 12th & Federal Sts" Camden, N, J. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Corning Glass Works, Fluidic Prods. Dept., Corning, N. Y. 
Davis Electronics Corp" 4711 East .5th st, Austin, Texas 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 

·English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Fox Valve Development Co., Inc., 2 Great Meadow La., Hanover, N. J. 
Francis Industries, 11855 Broad St., Pataskala, Ohio 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 

· Howie Corp., Noble & Jackson Sts., Norristown, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 

·Knapton Assocs., 11 Mulberry St., Nashua, N. H, 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. Y" 
Segal, E., Inc., 132 Lafayette St., New York, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Trish Energetics, West Bare Hill Rd" Harvard, Mass. 

FLUORESCENT COMPOUNDS & PHOSPHORS 
RCA Elclrn. Components, 415 South SIb St, Harrison, N. I. 

'Allied Chemical Corp" Specialty Chemicals Div., Box 70, Morristown, N. J. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Atlantic Ultraviolet Corp., 24-10,40 Ave., Long Island City, N. Y. 
Atomergic Chemetals Co., S84 Mineola Ave., Carle Place, N. Y. 
'Black light Corp., 5lI4 Walnut Grove Ave., San Gabriel, Cal~. 
Black light Prods .. Box 45278, Chicago, III. 
Canrad Precision' Inds., Inc., 630 Fffth Ave., New York, N. Y. 
· Carter's Ink Co., 239 first St, Cambridge, Mas~ 
City Chemical Corp., 132 West 22 St., New York, N. Y. 

'BAF Corp.,14O West 51 St" New York, N. Y. 
G. E. Co., lamp Metals & Camp., 21800 Tungsten Rd., Cleveland, Ohio 



Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Materials for Elctrns:, Inc., 149·32 132nd St., Jamaica, N. Y. 
Pilot Chemicals, Inc., 36 Pleasant St., Watertown, Mass. 
Shannon luminous Matis Co., 7356 Santa Monica Blvd., Hollywood, Cal. 
Stroblite Co., Inc., 75 West 45th St., New York, N. Y. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
U. S. Radium Corp., 170 E. Hanover Ave., Morristown, N. J. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Var·lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Westinghouse Electric Corp., 1 Westinghouse Plaza, Bloomfield, N. J. 

FLUOROMETERS 
American Instr. Co., Inc., 8030 Georgia AYe., Silver Spring, Md: 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Coleman Instruments, 42 Madison st., Maywood, III. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Photovolt Corp., 1115 Broadway, New York, N. Y. 
Process & Instruments Corp., 1943 Broadway, Bklyn., N. Y. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
TRW Instruments, 139 Illinois St., EI Segundo, Calif. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
leiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

FLUX. BRAZING & SOLDERING 
GlJlur·RiYes, 422 S. Pasadena AYe., Pasadena, Cal. . p 1735 
Kr.ssilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Mullicare Sales Corp., Dept RY399, Westllury, N. Y. p 2833 
Acton Assocs., 100 Thompson St, Pittston, Pa. 
AII·Slale Welding Alloys Co., Inc., P.O. Box 350, While Plains, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
American Circuit·Tronies Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
American Smelting & Refining Co., 120 Broadway, New York, N. Y. 
American Solder & Flux Co., Inc., 19 & Willard Sts., Philadelphia, Pa. 
Bow Solder PrOilucts Co. Inc., 25 Amsterdam St., Newark, N. J. 
Caig laboratories, Inc., 155 Sullivan la., Westbury, N. Y. 
Division lead Co., 7742 West 61st PI., Summit, III. 
Dunton, M. W. Co., 350 Kinsley Ave., Providence, R. I. 
Eutectic Corp., 40-40 172nd St., Flushing, N. Y. 
Fairmount Chemical Co., Inc., 117 Blanchard St., Newark, N. J. 
Farrelloy Co., 1243 North 26 St., Philadelphia, Pa. 
Gardiner Solder Co., 4820 S. Campbell Ave., Chicago, III. 
Goldsmith Div., National lead Co., 900 West 18th St., Chicago, III. 
Handy & Harman, 850 3rd Ave., New York, N. Y. 
Heeger, Inc., 729 Ceres Ave., los Angeles, Calif. 
Hobart Brothers Co., Hobart Square, Troy, Ohio • 
Johnson Mfg. Co., Box 96, Princeton, Iowa 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 
Kestler Electronics, 4226 Arica Ave., Rosemead, Calif. 
1MB Heeger, Inc., 729 Ceres Ave., los Angeles, Calif. 
lake Chemical Co., 250 N. Washtenaw Ave., Chicago, III. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Mueller Brass Co., 1925 lapeer twe., Port Huron, Mich. 
National lead Co., HI Broadway, New York, N. Y. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio 
Shanda labs., Inc., Box 24, Closter, N. J. 
Stewart·Hall Chemical Corp., 222 Washington St., Mount Vernon, N. Y. 
Superior Flux & Mfg. Co., 1536 St. Clair Ave., Cleveland, Ohio 
Trieon Mfg. Co., 2325 Wisconsin Ave., Downer Grove, III. 
Unibraze Corp .• 455 Knollwood Rd., White Plains, N. Y. 
leva Electric Corp., 11 Park PI., New York, N. Y. 

FLUXMETERS-SEE METERS. FLUX 

FOIL. CAPACITOR ELECTRODE 
Amax Aluminum Co., Inc., 6106 S. Broadway, St.louis, Mo. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Amax Aluminum/Foil Prods., 6106 S. Broadway, St. louis, Mo. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Var·lac·Oid Chemical Co:, 6665 .. Front . .st., Elizabeth, N. J. 
Wellington Technicallnds., Inc., 55 Hon!ck St., Englewood, N. J. 

FOIL. MAGNETIC 
Arnold Engineering Ca., Box G, Marenio,lII. ...... ....... p 1213 
G·L Industries, Inc, G·L Elctrn. DIY., 300 Harvard Ave., Westville, N. J. 
Inter·Technical Group Inc., Box 23, Irvington·on·Hudson, N. Y. ... p 1221 
Jan Handwara Mig. Co, Inc., 47·27 36th St., long Island City, N. Y. 
Millen, James, Mfg. Ca. Inc., 150 Exchange St. Malden, Mass. .. p 1226 
Tohoku Metallnds., ltd., 13·10, 7·Chame, Ginla·Chuo·ku, Tokyo, JllIan 
Allegheny ludlum Steel Co., H. W. Oliver Bldg., Pittsburgh, Pa. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Emerson & Cuming, Inc.; 869 Washington St., Canton, Mass. 
Hamilton Precision Metals, Div. Hamilton Watch Co., lancaster, Pa. 
Hamilton Watch Co., lancaster, Pa. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
lash labS., 6152 Mission Gorge Rd., San Diego, Calif. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. J. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. Wesl St., Mount Vernon, N. Y. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N. Y. 
Russell Inds., Inc., 96 Station Plata, lynbrook, N. Y. 
Wellington Technicallnds., Inc., 55 Honeck St, En~lewood, N. J. 
Westinghouse Elec. Corp., R.D. #2, Box 45, BlairsVille, Pa. 

FOIL. MAGNETIC SHIELDING-SEE SHIELDS, 
MAGNETiC 

FORKS. TUNING-SEE TUNING FORKS 

FORMS. COIL-SEE COIL FORMS 

FORMS. WIRE (NONCONDUCTING) 
Art Wire & Stamping Co., 28 Boyden PI., Newark, N. J. ........ p 1635 
Accurate Spring Mfg. Co., 8747 W. Palmer St., River Grove, III. 

Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
CE·JA Springs Inc., 169 Day St., Newington, Conn. 
Connor Spring & Mfg. Co., 75 14th St., San FranCisco, Calil. 
Dudek & Bock Spring Mfg. Co., 4014 W. Grand Ave., Chicago, III. 
E. C. P. Corp., 4726 Superior Ave., Cleveland, Ohio 
Eastern Tool & Mfg. Co., 1 Montgomery St., Belleville, N. J. 
Ellee, Inc., 19 Fairfield PI., W. Caldwell, N. J. 
Essex Mfg. Co., Inc., 8213 Gravois, st. louis, Mo. 
Haydu Prod. Corp. Inc., 1150 Ali BabaAve., Opa locka, Fla. 
Helix Spring Corp., 35·10 10th St., long Island City, N. Y. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
James Electrn. Tool Co., Box 1482, Palo Alto, Calif. 
Kersting Mfg. Co., 504 S. Date Ave., Alhambra, Calif. 
King laboratories, Inc., 127 Solar St., Syracuse, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Ney, J. M. Co., Maplewood Ave., Bloomfield, Conn. 
O'Hara Metal Products Co., 540 Brannan St., San Francisco, Calif. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Stanley Industrial Components Div., Stanley Works, Forestville, Conn. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa.' 
Taffet Electronics, Inc., 27·01 Brooklyn-Oueens Expwy., W., Woodside, N. Y. 
lims Manufacturing Co., 26 Paine Ave., Irvington, N. J. 

FRAMES. CABINET & RACK 
Amca Engineering Co., 7333 W. Ainslie St, Chicago, III. p 574 
Atlee Corp., 2 Lowell Ave., Winchester, Mass. ............. . . P 835 
Enclosure Corp., 1701 Industrial Blyd., Pennsauken, N. J. 
Falstrom Ca., 174 falstrom Ct, Passaic, N. J. . . . . . . . . . . . . . p 583 
Formica Metal Products Ca. Inc., Corporation Way, Dept. M, Medfonl, Mass. 
IBM Corp., Ind. Prods. Mktg., Dept. EEM, 1271 Ave. of Americas, 

New York, N. Y. ........ .. .. .. .. .. .. .. .. .. .. .. .... P 2277 
Ja. Hardware Mfl. CD., Inc., 47·27 38th St, long Island City, N. Y. 
Premier Metal Prods. Ca., 337 Manida St, Bronx, N. Y. . .... . 
Techmar Corp., 2232 S. Cotner AYe., Las Angeles, Calif. .. . 
Vero Electronics Inc., 176 Central Ave., Farmingdale, N. Y. ... . 
Abtronics, Inc., Box 712, livermore, Calif. 

p 585 
P 592 
P 595 

Accessory Controls & Equip. Corp., 805 Bloomfield Ave., Windsor, Conn. 
B & P Precision Sheet Metal Fabricators, 709 E. Nields St., W. Chester, Pa. 
Barnes Engineering Co., 3012 S. Halladay St., Santa Ana, Calif. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bossert Mfg. Co., 1030 Oswego St., Utica, N. Y. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
California Chassis Co., 5445 E. Century Blvd., lynwood, Calif. 
Cook, 1. N., Inc., 3520 E. Fulton St., Columbus, Ohio 
D-Cemco, 3200 N. San Fernando Blvd., Burbank, Calif. 
Danca Metal Products, Inc., 24020 Detroit Rd., Westlake, Ohio 
Epic, Inc., 150 Nassau St., New York, N. Y. 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
GAF Corp., 140 West 51 St., New York, N. Y. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
High Voltage Engrg. Corp., S. Bedford St., Burlinglon, Mass. 
Honeywell, Apparatus Cant. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hughes·Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
Kersting Mfg. Co., 504 S. Date Ave., Alhambra, Calif. 
lenkurt Electric Co., Inc., 110~County Rd., San Carlos, Calif. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Metalcraft, Inc., Roosevelt Field, Garden City, N. Y. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
REF Dynamics, 393 Jericho Tpke., Mineola, N. Y. 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Riester & Thesmacher Co., 1526 West 25th St., Cleveland, Ohio 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Rotary Co., Inc., 1746 Dale Rd., Buffalo, N. Y. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. J. 
York Metal Prods., Inc., 34-20 12th St., long Island City, N. Y. 

FREQUENCY ANAL YIERS-SEE ANALYZERS. 
SPECTRUM 

FREQUENCY CALIBRATION SERVICES-SEE 
SERVICES. CALIBRATION AND 
INSTRUMENT REPAIR 

FREQUENCY DISTRIBUTION SYSTEMS-SEE 
DISTRIBUTION SYSTEMS.· FREQUENCY 

FREQUENCY EXTENDERS-SEE DIVIDERS. 
FREQUENCY 

FREQUENCY SOURCES-SEE OSCILLATORS 

FREQUENCY STANDARDS-SEE STANDARDS. 
FREQUENCY 

FREQUENCY SYNTHESIZERS-SEE 
SYNTHESIZERS. FREQUENCY 

FUEL CELLS 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Astro Dynamies, Inc., 2nd Ave., Northwest Industrial Park, Burlington, Mass. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave, & Teale St., Culver City, Cal. 
lircoa, (lirconium Corp. of Americaj, Box 39217; Solon, Ohio 

FURNACES. BRAZING 
Aerometries, P.O. Box 216, San Ramon, Calif. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Astro Inds., Inc., 606 Olive St., Santa Barbara, Calif. 
BTU Engineering Corp., 179 Bear Hill Rd., Waltham, Mass. 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
Electro·Applications, Inc., P.O. Drawer 401, Canonsburg, Pa. 
Grieve CorP., 1350 N. Elston Ave., Chicago, III. 

FURNACES. GAS (PRODUCTION} 

Hayes, C. I. Inc., 870 Wellington Ave., Cranston, R. I. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Pacilic Scientific Co., Fum. Div., 6280 Chalet Dr., City of Commerce, Cal. 
Selas Corp. of Am"ica, Box 200, Dresher, Pa. 
Sunbeam Equip. Corp., 212 Mercer St., Meadville, Pa. 
Sunbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
T-M Vacuum Products,Warrington & Rowland, Riverton, N. J. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Walkins-Johnson Co., Stawart Div., Mt. Hermon Rd., Santa Cruz, Calif. 

FURNACES. DIFFUSION 
Kokusai Elec. Co., Ltd., 9 NishikubD·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
BTU Engineering Corp., 179 Bear Hill Rd., Waltham,Mass. 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
Hayes, C. I. Inc., 870 Wellington Ave., Cranston, R. I. 
Japan Vacuum Engrg. Co. ltd., 1, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
lindberg Hevi·Duty, 2450 W.Hubbard St., Chicago, III. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Sunbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 

FURNACES. ELECTRIC (LABORATORY) 
Blue M Engrg. Co., 138th & Chatham St., Blue Island, III. . P 1245 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New Jersey RR Ave., Newark, N. J. 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Ampere Electric Industries, 410 Communipaw Ave., Jersey City, N. J. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Astro Inds., Inc., 606 Olive St., Santa Barbara, Calif. 
BTU Engineering Corp., 179 Bear Hill Rd., Waltham, Mass. 
Caig laboratories, jnc., 155 Sullivan la., Westbury, N. Y. 
Custom Scientific Instruments, Inc., Box A, Whippany, N. J. 
Despatch.Oven Co., Box 1320, Minneapolis, Minn. 
Electro-Applications, Inc., P.O. Drawer 401, Canonsburg, Pa. 
FECO, A Bangor Punta Co., 5855 Grant Ave., Cleveland, Ohio 
Grieve Corp., 1350 N. Elston Ave., Chicago, III. 
Hi-Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Hotpack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Japan Vatuum Engrg. Co. ltd., 1, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Jodon Engineering Assoes., 145 Enterprise Dr., Ann Arbor, Mich. 
l & l Mfg. Co., Box 348, Twin Oaks, Pa. 
laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
lindberg Hevi-Duty, 2450 W. Hubbard St., Chicago, III. 
Oal Assoes., Inc., 155 Sullivan la., Westbury, N. Y. 
Pacilic Scientific Co., Fum. Div., 6280 Chalet Dr., City of Commerce, Cal. 
Sunbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
Tem·Pres Res. Div., Carborundum Co., 1401 S. Atherton St., 

State College, Pa. 
Trent, Inc., 201 leverington Ave., Philadelphia, Pa. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

FURNACES. ELECTRIC (PRODUCTION} 
Blue M Engrg. Ca., 138th & Chatham St., Blue Island, III. .... .. P 1245 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Aerometrics, P.O. Box 216, San Ramon, Calif. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Astro Inds., Inc., 606 Olive St., Santa. Barbara, Calif. 
BTU Engineering Corp., 179 Bear Hill Rd., Waltham, Mass. 
Caig laboratories, Inc., 155 Sullivan la., Westbury, N. Y. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
Electro-Applications, Inc., P.O. Drawer 401, Canonsburg, Pa. 
FECO, A Bangor Punta Co., 5855 Grant Ave., Cleveland, Ohio 
Grieve Corp., 1350 N. Elston Ave., Chicago, III. 
HJS Engineering Co., Box 96, Park Ridge, III. 
Halstrom Technical Prod., Inc., 4616 Sante Fe St., San Diego, Cal. 
Hayes, C. I. Inc., 870 Wellington Ave., Cranston, R. I. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Holpack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Japan Vacuum Engrg. Co. ltd., 1, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. J. 
l & l Mfg. Co., Box 348, Twin Oaks, Pa. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
litton Engrg. labs., Box 949, Grass Valley, Calif. 
Mech·Tronic Equipment Co., P. O. Box 510, Silver Spring, Md. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., latham, N. Yi. 
Neo·Technology, Inc., Box 266, Montvale, N. J. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Oal Assocs., Inc., 155 Sullivan la., Westbury, N. Y. 
Pacific Scientific Co., Fum. Div., 6280 Chalet Dr., City of Commerce, Cal. 
Research Engineering Div., 12 Manheim Rd., Essex Fells, N. J. 
Research, Inc., Box 6164, Minneapolis, Minn. 
Sara Scientific Co., Box 321, San Francisco, Calif. 
Semimetals, Inc., 405 National Ave., Mountain View, Calif. 
Sunbeam Equip. Corp., 212 Mercer St., Meadville, Pa. 
Sunbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
Surtace Combustion Div., 2375 Dorr St., Toledo, Ohio 
Trent, Inc., 201 leverington Ave., Philadelphia, Pa. 
Vacuum Industries, Inc., 34 linden St., Somerville, Mass. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Watkins-Johnson Co., Stewart Div., Mt. Hermon Rd., Santa Cruz, Calif. 
Xtalonix Products, 1215 Chesapeake Ave., Columbus, Ohio 

FURNACES. GAS (PRODUCTION} 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
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FURNACES. GAS. (PRODUCTIONI (Cont'dl 

Electro-Applications, Inc., P.O. Qrawer 401, Canonsburg, Pa. 
FECO, A Bangor Punta Co., 5855 Grant Ave., Cleveland, Ohio 
Gri.eve Corp., 13SO N. Elston Ave., Chicago, III .. 
Japan Vacuum Erigrg. Co. ltd., I, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. I. 
Kewaunee Scientific Equipment, 4014 logan St., Adrian, Mich. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Pacific Scientific Co., Furo. Div., 6280· Chalet Or., City of Commerce, Cal. 
Selas Corp. of America, Box 200, Dresher, Pa. 
Sunbeam Equip. Corp., 212 Mercer St., Meadville, Pa. 
Surface Combustion. Div., 2375 Dorr St., Toledo, Ohio 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 

FURNACES, HIGH·FREQUENCY 
Ajax Magnethermic Corp., 1745 Overland Ave., N. E., Warren, Ohio 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Cycle.Dyne, Inc., Sub. Axel flctrns.lnc., 134-20 J,maic, Ave., Jam,ica, N. Y. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyob,shi, Chuo·Ku, Tokyo, Jap. 
Kahle Engrg.Co., 3322 Hudson Ave., Union City,N. I. 
laboratory Equipment Corp., lakeview & Hilltop Rd.,St. Joseph, Mich. 
lepel High Frequency. labs., 59-21 Queens·Midtown Expwy., Maspeth, N. Y. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Sunbeam Equip. Corp., 212 Mercer St., Meadville, Pa. 
Tocco Div., 3800 Harvard Ave., Cleveland, Ohio 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

FURNACES. VACUUM 
Showa Musen Kogyo Co., ltd., 5-5, &-Chome, Togoshi, Shinagawa·ku, Tokyo, 

Japan 
Ajax Magnethermic Corp., 1745 Overland Ave., N. E., Warren, Ohio 
Astra Inds., Inc., 606 Olive St.; Santa Barbara, Calif. 
BTU Engineering Corp., 179 Bear Hill Rd., Waltham, Mass. 
Bendix Corp., Vacuum Div., 1775 Mt. Read Blvd., Rochester, N. Y. 
Brew, R. D. & Co., Inc., 90 Airport Rd., Concord, N, H. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Denton Vacuum, Inc., Cherry Hillindi. Ctr., Cherry Hill,.N. I. 
Edwards High Vacuum {Can.,J ltd., 430S. Service Rd.,W., Oakville, Ont., C.n. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., liaskell, N. I. 
Environmental Engineering Div., 225 West 2nd St., Bethlehem, Pa. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St., 

W. lynn, Mass. 
Hayes, C. I. Inc., 870 Wellington Ave., Cranston, R. I. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. I. 
Kewaunee Scientific Equipment, 4014 logan St., Adrian, Mich. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Nuclide Corp. AGV Div., 914 Main St., N. Acton, Mass. 
Pacific Scientific Co., Fum. Div., 6280 Chalet Dr., City of Commerce, Cal. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, P,. 
Sunbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
Surface Combustion Div., 2375 Dorr St., Toledo, Ohio 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
T·M Vacuum Products, Warrington & Rowland, Riverton, N. I. 
Tem·Pres Res. Div.,.Carborundum Co., 1401 S. Atherton St., 

State College, Pa. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Ultek Div., Perkin· Elmer Corp., Box 10920, Palo Alto, Calif. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St, Newton, 'Mass. 
Vac~um Industries, Inc., 34 linden St., Somerville, Mass. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Watkins·Johnson Co., 3333, Hillview, Palo Alto, Calif. 
Watkins·Johnson Co., Stewart Div., Mt. Hermon Rd., Santa Cruz, Calif. 

FURNITURE, ELECTRONIC LAB -
SEI BENCHES, CONSOLES. STOOLS. 
TABLES (LAB & SHOP) 

FUSE CLIPS-SEE CLIPS & HOLDERS, FUSE 

FUSE PANELS-SEE PANELS. FUSE 

FUSED PLUGS-SEE PLUGS, FUSED 

FUSED QUARTZ~SEE. QUARTZ,· FUSED 

FUSES 
Beckman Instr. Inc., HelipotDiv., 2500 Harbor Blvd., fullerton, Cain. 

P 1592 
Bel fuse Inc., 203 Van Vorst 81., Jersey City, H. J.. . 
Bussman Mig., McGraw·Edison, Uni.ersity at Jefferson, SI. louis, Mo. 

. ,p 2694,2695 
Electra/Midland Corp., CermetrikDi •. , 3347 Industrfal Ct., San Diego, Cal. 

p2377 
Electra/Midland Corp., ElectraOi •. , Box 760, Mineral Wells, Tex. 
Engelhard Minerals & Chemicals Corp" Engelhard Intis. Di •.. , 

231 New Jersey RR Ave., Newark, N. J. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
m Wire & Cable Oi •. , 172 Slarling St., Clinton, Mass. 
Littelfuse, . Inc., 800 E .. Northwest Nwy., Des Plaines, III. •••.. p 2742 
Showa. Musen Kogyo Co. ~td., 5-5, &-Chome, Togoshl, Shinagawa·tu, Tokyo, 

Japan 
Auto Products Co., 2735 Olive, St. louis, Mo. 
Bedford Div., Senders Assocs., Inc., Crosby. Rd., Bedford, Mass. 
Bellaire Bctrns. Inc., 62 WhiteSt., Red Bank, N. J. 
Bussman Mfg., McGraw·Edison, University at Jefferson, St. louis, Mo. 
Cable Eleetric Prods., Inc., 234 Daboll St., Providence, R. I. 
Carbone Corp., 400 Myrtle Ave., Boonton,N. I. 
Chase·Shawmut Co., 374 Merrimac. St., Newburyport, Mass. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., long Island City, N. Y. 
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Economy Fuse Oiv., 2070 Maple St., Des Plaines, III. 
Electray, S. A., Apart.do 1393, Monlerrey, Mexico 
English Elec. Co., ltd., English Eiec, House Strand, tondon, W.C. 2, Eng. 
Ercona Corp., 2121 Bellmore Ave., Belimore,"N. Y. 
Hughes Aircraft, Aerospace Gp., Genti"la AVe. & Teale St., Culver City, Cal. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Micro Devices Corp., Box SOI,Far Hill Sta., Daytooi Ohio 
Oneida Electronic Mfg. Co., 843 N. Cottage St, Meadville, Pa. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, Ni y, 
Thermal Controls Inc., 75 Rutgers St., Belleville, N. J. 
Trico Fuse Mfg. Co., 2948 North 5th St., Milwaukee, Wis. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York; N. Y. 
Workman Electronic Prods., Inc., Bo>3828, Sarasota, Fla. 

FUSES. FAILURE INDICATING 
Bussman Mfg., McGraw·Edison, University at Jefferson, St Louis, Mo. 

p 2694,2695 
Littelfuse, Inc., 800 E. Northwest Hwy., Des Plaines, III. .. . . . p 2742 
Master Specialties Co" 1640 Monrovia, Costa Mesa, Calif. ..... p 2751 
Bussman Mfg., McGraw·Edison, University at Jefferson, St. louis, Mo. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. I. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., long Island City, N. Y. 
Economy Fuse Div., 2070 Maple St., Des Plaines, III. 
E1ectrey, S. A., Apartado 1393, Monterrey, Mexico 
Electronic Ideas, Inc., Box 137, Wyncote, Pa. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 

FUSES. THERMAL 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge plaza S., long Island City, N. Y. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. I. 
Electrey, S. A., Apartado 1393, Monterrey, Mexico 
English Elec. Co., ltd., English Elec. House Strand, london, w.e. 2, Eng. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
lsofllm International, 20131 Bahama St., Chatsworth, Calif. 
Micro Devices Corp., Box 501, Far Hill Sta., Dayton, Ohio 

FUSES. TIME DELAY 
Bussman Mfg., McGraw·Edison, University at Jefferson, St louis, Mo. 

p 2694,2695 
m Wire & Cable Div., 172 Sterling .St., Clinton, Mass. 
Littelfuse, Inc., 800 E. Northwest Hwy., Des Plaines, III. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Bussman Mfg., McGraw·Edison, University at Jefferson, St louis, Mo. 
Chase·Shawmut Co., 374 Merrimac St., Newburyport,-Mliss. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., long Island City, N. Y. 
Economy Fuse Div., 2070 Maple St., Des Plaines, III. 
Electrey, S. A., Apartado 1393, Monterrey, Mexico 
Isofilm International, 20131 Bahama St., Chatsworth, Calif. 
Starnetics Co., Box 9308, N. Hollywood, Calif. 

GALVANOMETERS-SEE METERS. 
GALVANOMETER 

GAMMA RAY TUBE5-SEE TUBES. 
RADIATION DETECTION 

GARNET PARTS-ALSO SEE 
MATERIALS, GARNET 

Basic Ceramics Inc., 221 Seventh Avo., Hawthorne, N. J. 
Crystal Optic Research, Inc., 1360 N. Main St, Ann Arbor, Mich. 
Microwave Chemicals lab., Inc., 282 Seventh Ave., New York, N. Y. 

GAS ANALYZERS-SEE ANALYZERS, GAS 

GASES. INERT 
Air Products & Chemicals Inc., Box 538, Allentown, Pa. 
Baker, I. T. Chemical Co., Phillipsburg, N. ). 
Blackburn, P. W., Inc., 67 Main St., Dobbs Ferry, N. Y. 
Gardner Cryogenics Corp., 2136 City line Rd., Bethlehem, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 

GASKETS-SEE SEALS 

GASKETS, SHIELDING, R·F-
ALSO SEE SHIELDS. R·F, 

Chomerics, Inc., 85 MysticSt., Arlington, Mass.·.. p 1639, 1641,1642 
Instrument Specialties Co., Inc., 254 Bergen Blvd., Utue FaI~, N. J. 
McLean Engineering Labs, 70 Washington Rd., Princeton Junction, N. J. 

p 1253 
Metex Corp., 970 New Durham Rd.,Edison, N. J. ....... p 1229,1233 
Portchester Inslr. Corp., 114 WHkins Ave., Port Chester; N. Y. 
Premier Microwave Corp., 35 New Broad St, Pori Chester, N. Y. 
Scanbe Mf~ Corp., 1161 Monterey Pass Rd., Monterey park, Calif. p 5B6 
Technical Wire Products, Inc., 129 Dermody St, C.ranrord, N. J. p 1235 
Abesto Corp., Ackerman St, Bloomfield, N. J. 
Acme Mfg. & Gasket Co., 738 North 41 St., Philadelphia, Pa. 
AirtronDiv., litton Industries, 200 E. Hanover Ave., Morris .Plains, N. J. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Auburn Mfg. Co., Pease Ave. & Stack St, Middleton, Conn. 
Braun, H. Tool & Instr. Co" 140 Fifth Ave., Hawthorne, N, J. 
Connecticut Hard Rubber Co., 407 East St., New Haven, Conn: 
Custom Components, Inc., P.O. aox 248, Caldwell, N. J. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie,Ui. 
Micro Science A$socs., 2274 Mora Ut., Mountain View, Calif. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needl1am Hgts., Mass. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield,..N. J. 
National ~,asket& Washer Corp., 124 East 25 St; ~ew York, N .. Y. 
Parker Seal Co., 10567 Jefferson Blvd., Culver City, Calif. 
Penn Fibre & Specialty Co., 2020E. Westmoreland St, Philadelphia, Pa. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Royallnds., 2051 E. Maple Ave., EISegundoi Calff. , 
Tri-Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729,St: Petersburg, Fla. 
United American Metals Div., 970 Meeker Ave., Brooklyn, II. Y. 

GATES, COMPUTER CIRCUIT (AND, OR. 
NOR. ETC.l-SEE . CARDS. LOGIC: 
CIRCUITS. INTEGRATED: MODULES· LOGIC 

GAUGES. BETA 
American Nuclear Corp., Box 426, OakRidge, Tenn. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
General Nucleonics Div., Tyco labS., 115 S. Spring St., Clare/l1on~ Calif: 
Harshaw Chemical Co., 1945 E. 97th st, Cleveland, Ohio 
Industrial Gauging & Control,.296 Westport Ave., Norwalk, Conn. 
Industrial Nucleonics Corp., 650 Ackerman Rd., Columbus, Ohio 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Nuclear Equipment Chemical Corp., 165 Marine St.,Farmingdale, N. Y. 
Nuclear Research Cor~, Street Rd. & 2nd St. Pike,SouthamptQn, Pa. 
Nuclear S'pplies, Box 312, Encino, Calif. . 
Ohmart Corp., 4241 Allendorf Dr., Cincinnati, Ohio 
Solid State Radiations, Inc., 2261 S. Carmelina, los An,e~s, CaJff. 
Unit Process Assemblies, Inc., 53-15 37th Ave., WoodSide, N. Y. 

GAUGES, CONNECTOR 
Measurement.Specialties lab., Inc., 14532 Erwin Sl, Van Huys, Calif. 

GAUGES. DISPLACEMENT. LINEAR 
Computer Instr •. Carp., 92 Madison Ave., Hempstead, N. Y. 

p 1684 

Southfield Eletrns., 21250 10 'h Mi~ Rd., Southfield, Mich. ..•. p 1502 
Addison Electric Co., Inc., ]101 Biistol Rd., Mountainside, N. I. 
Appl ied Control Co., 98 E. lindsle~ Rd., Cedar Grove, N. I. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Bendix Corp., Industrial Metrology mv., Box 1067, Ann Arbor, Mich, 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Calif. 
C·E Electronics, 363 W. Glenside Ava, Glenside,Pa. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Oaylronic Corp., 2875 Culver Ave., Kettering, Ohio 
Drexelbrook Engr~ Co., 600 Brooke Rd., Glenside, Pa. 
General Nucleonics Div., Tyco labS., 115 S. Spring St, Claremont, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., latham, N. Y. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Optron Corp., 50 Filch St., New Haven, Conn. 
P. I. Tape, 7951 North Ave., lemon Grove, Calif. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
West Coast Reseh. Corp., Box 25061, los Angeles, Calff. 
Wintriss Controls, 20 Vandam St., New York, N. Y. 

GAUGES. fUEL 
Hil:kok Electrical Inslr. Co., 10514 DuPant Ave, Cleveland, Obio 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Astronautics Corp. of America, 907 S: First St, Milwaukee, Wise. 
Brooks Inslrument Div., Emerson flee. Co., Hatfield, Pa. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. I. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N. Y. 
Drexelbrook Engrg. Co., 600 Brooke Rd., Glenside, Pa.. ' 
General Nucleonics Di,., Tyco labs., 115 S. Spring St., Claremont Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Simmonds Precision Prods., Inc., Rockingham Rd., Bellows Falls, Vt 
Standard Precision Div., 4105 W. Pawnee, Wichita, Kans. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Calif. 

GAUGES. IONIZATION 
Torr Laboratories, Inc., 2228 Cotner Ave., Los Angeles, Calif. 
Westingbouse Ele~ Corp., Compo & Material~ 3 Gateway CII., Pittsburgh, Pa. 
Westinghouse Elec. Carp., Electronic Tube DiY., Box 284, Elmira, N. Y. 
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Allen·Jones Electronics, 17171 S. Western Ave" Gardena, Calif. 
Aremco Products, Inc., Box)45, Briarcliff Manor, N: Y. 
Bandix Corp., Vacuum Div., 1775 Mt. Read Blvd, Rochester, N. Y. 
Central Scientific Co.,.2600 S. Kastner Ave., Chicago, III. 
Denlon Vacuum, Inc., Cherry Hillindi. Ctr., Cherry Hill, N. J. 
Edwards High Vacuum {Can.,J ltd., 430 S. Service Rd.,W., Oakville, Ont., Can. 
Edwards High Va~uum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Electron T echnoklgy, Inc •. , 626 Schuyler Ave., Kiarny, N. J. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. I. 
GCA Technology, Burlington Rd., Bedford, Mass. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St., 

W.lynn, Mass. 
Gr,nville·Phillips Co., Box 1290, Boulder, Colo. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham; Mass. 
High Voltage Engrg. Corp., S. Bedford SI., Burlington, Mass. 
Hughes Aircraft Co., Vacuum Tube Prod~ Div" Vacuum Equip., 

2020 Oceanside. Blvd., Oceanside, Calif. 
Japan Vacuum Engrg. Co. ltd., I, I-Chome: Kyobashi, Chua-Ku, Tokyo, Jap. 
Kinney Vacuum Co., 3529 Washington Sl, Boston, Mass. 
Mullard, Inc., 100 finn Ct.,Farmingdale, N. Y. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St, Newton,· Mass. 
Nuclear EqUipment Chemical Corp., 165 Marine St, Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd .. & 2nd St Pike, Southampton,' Pa, 
NuClear Supplies, Box 312, Encino, Calif. . 
Ohmart Corp., 4241 Allendorf Or., Cincinnati, Ohio 
Sloan Instruments Corp., 535 E. Montecito St., Santa Barbara, Calif. 
Sunbeam Vacuum Technology Corp., 49 Pollard St, N. Billerica, Mass, 
Ultek Div., Perkin·Ellller Corp., Box 10920, Palo Alto, Calif. 
Vactronlc lab. Equip" Inc., 21 Monmouth Ct, E. Northport, N. Y. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Vacuum Industries, Inc., 34 Linden St., Somerville, Mass. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calii. 
Veeco Instrs., Inci, Terminal Dr.,Plainview, N. Y. 

GAUGES. PHOTOELECTRIC 
Abtronics, Inc., Box 712, livermore, Calif. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
De·Tec·Tronic CorD .• 2512 N. Halsted .St., Chicago, III. 



Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Dolan·Jenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
H H Controls Co., Inc., 16 Frost St., Arlington, Mass. 
link Group, Singer-General Precision, Inc., Binghamton, N. Y. 
Optron Corp., 50 Fitch St., New Haven, Conn. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 

GAUGES. PlRANI 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. J. 
Westinghouse Bee. Corp., Compo & Malerial., 3 Galeway Clr., Pittsburgh, Pa. 
Westinghouse Elec. Corp., Dectronic Tube DIY .. Boa 284, Elmira, N. Y. 
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Addison Eledric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Bendix Corp., Vacuum Dlv., 1775 MI. Read Blvd., Rochester, N. Y. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Edwards High Vacuum (Can.,J lid., 430 S. Service Rd.,W., Oakville, Ont., Can. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chua-Ku, Tokyo, Jap. 
Kinney Vacuum Co., .3529 Washington St., Boston, Mass. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 

GAUGES. PRESSURE-ALSO SEE 
TRANSDUCERS. PRESSURE 

Non·linear Systems, Inc., Boa N, Del Mar, Calff. . . . p 1450 
Schauer Mfg. Corp., 451& Atplne Ave., CinCinnati, Ohio 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
Aero Mechanism, Inc., 7750 Burnett Ave.; Van Nuys, Calif. 
Alnor Instrument Co., 420 N. laSalle St., Chicago, III. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
U. S. Gauge, 746A Clymer Ave., SellerSVille, Pa. 
Astronautics Corp. of America, 907 S. First St., Milwaukee, Wisc. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Bailey Meter Company, Wickliffe, Ohio 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Biotronics, Inc., 83B Butte St., Redding, Calif. 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Cain. 
Bristol Co., Box 1790, Waterbury, Conn. 
Bytrex, Inc., 223 Crescent St., Waltham, Mass. 
C·E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Dentronics, Inc., 60 Oak St., Hackensack, N. J. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dyni'co, Div. Microdot Inc., 20 S. West Park, WestwOOd, Mass. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Foxboro, foxboro, Mass. 
General Thermodynamics Corp., 164 Ballardvale St., Wilmington, Mass. 
Genisco Technology, Instr. Div., 1533 26th St., Santa Monica, Calif. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St., San Diego, Cal. 
Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kollsman Inslr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kulite Semiconductor Products, Inc., 1030 Hoyt Ave., Ridgefield, N. J. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Lion Research Corp., 60 Bridge St., Newton, Mass. 
MB Electronics, Box 1825, New Haven, Conn. 
MKS Instruments, Inc., 45 Middlesex Tpke., Burlington, Mass. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Puregas Equipment Corp., 1445 Strongs Rd., Copiague, N. Y. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Roylyn Inc., 620 Paula Ave., Glendale, Calif. 
Scanivalve Inc., Box 20005, San Diego, Calif. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Transidyne·Glmeral Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Wallace & Tiernan, Inc., 25 Main St., Belleville, N. J. 
Weksler Instrs. Corp., 195 E. Merrick Rd., Freeport, N. V. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Calif. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 
Whittsker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 

GAUGES. RADIATION. MICROWAVE 
Southfield Efctrns., 21250 10 'h Mile Rd., Southfield, Mich. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 

GAUGES. STRAIN 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. 
Hickok EJectricallnstr. Co., 10514 DuPont AYe., Cleveland, Ohio 
Natel E1etrn. Industrle., Inc., 7129 Gerald Ave., Van Nuys, Calif. 
Amelek, Inc., Station Square Two, Paoli, Pa. 
Automation Inds., Inc., 1901 Bldg., Century City, los Angeles, Calif. 
Automation Inds., Inc" Shelter Rock Rd., Danbury, Conn. 
BlH Electronics Inc., 42 Fourth Ave., Waltham, Mass. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Daytronic Corp., 2875 Culver Ave., Ketteringj Ohio 
Dentronics, Inc., 60 Oak St., Hackensack, N. J. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Foxboro, foxboro, Mass. 
Genisco Technology, Instr. Diy., 1533 26th St., Santa Monica, Calif. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Iwatsu Elee. Co., ltd., 7-41, I·chome, Kagayama, Suginami·ku, Tokyo, Japan 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chua-Ku, Tokyo, Jap. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kulite Semiconductor Products, Inc., 1030 Hoyt Ave., Ridgefield, N. J. 
lockheed Electronits Co., Route 22, Watchung, N. J. 

Micro·Strain, Inc., Spring City, Pa. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Philips Electronic Inslr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Technitron Associates, Ltd., 769 Lajoie Ave., Dorval, Que., Can. 
Thwing·Albert Instr. Co., 10960 Dutton Rd., Philadelphia, Pa. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Transidyne-Gl!neral Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
United Control Corporation, Redmond, Wash. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
West Coast Resch. Corp., Box 25061, los Angeles, Calif. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 

GAUGES. TENSION 
Hickok Electrical Instr. Co., 10514 DuPont AYe., Cleveland, Ohio 
Wacllne Inc., 35 S. St Clair St., Dayton, Ohio 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Bytrex, Inc., 223 Crescent St., Waltham, Mass. 
C·E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Chatillon, J. & Sons, 83·30 Kew Gardens Rd., Kew Gardens, N. Y. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Dillon, W. C. & Co., Inc., 1462O-EP Keswick St., Van NuY', Calif. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
E. T. M. Corp., 144 W. Chestnut Ave., Monrovia, Calif. 
Electromatic Equip. Co., 562 Albemarle Rd., Cedarhurst, N. Y. 
Imtra Corp., 151 Mystic Ave., Medford, Mass. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Pacific Scientific Co., Aerospace Div., 1346 S. State College Blvd., Anaheim, Calif. 
Snap·On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Tensitron, Inc., Box 185-Dept. EEM, Harvard, Mass. 
West Coast Resch. Corp., Box 25061, los Angeles, Calif. 
Wharton Unitools, 8·10 Lake St., Moosup, Conn. 
Wintriss Controls, 20 Vandam St., New York, N. Y. 

GAUGES. THICKNESS (ELECTRONIC)-SEE 
INDICATORS. FILM THICKNESS: 
INDICATORS. MATERIAL THICKNESS 

GAUGES. VACUUM 
General Electric Co., Bctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Non-Llnear Systems. Inc., BOI N, Del Mar, Calff. 
RCA Eldrn. ComPllnenls, 415 South 5th St, Harrison, N. J. 
Schauer Mfg. Corp., 451& Alpine Ave., Cincinnati, Ohio 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Vlrtis Co., Inc., Rle. 208, Gardiner, H. Y. .•..•.•..•...••.. p 1520 
Westinghouse Elec. Corp., Electronic Tube Div., Box 284, Elmira, N. y, 

Abbeon, Inc., 179·15 Jama'ia Ave., Jamacia, N. Y. 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Bailey Meter Company, Wickliffe, Ohio 
Beach·Russ Co., 420 Lexington Ave., New York, N. Y. 
Bendix Corp., Vacuum Div., 1775 Mt. Read Blvd., Rochester, N. Y. 
Bristol Co., Box 1790, Waterbury, Conn. 
C·E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Canallndustrial Corp., 5635 Fisher la., Rockville, Md. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago,llI. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Cooke Vacuum Prods., Inc., 13 Merritt St., S. Norwalk, Conn. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Denton Vacuum, Inc., Cherry Hillindi. Ctr., Cherry Hill,N. J. 
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Edwards High Vacuum (Can.,J Ltd., 4305. Service Rd.,W., Oakville, Ont., Can. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Electron Technology, Inc., 626 Schuyler Ave., Kearny, N. J. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Foxboro, foxboro, Mass. 
Fredericks Co., Philmont & Anne St., Huntingdon Valley, Pa. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St., 

W. lynn, Mass. 
Granville·Phillips Co., Box 1290, Boulder, Colo. 
Hastings·Raydist, Newcomb Ave., Hampton, Va. 
Heraeus-Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Hill, E. V. Inc., Box 1424B, San Francisco, Calif. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft Washington, Pa. 
Janel,lnc;, 226 Main Ave., Stirling, N. J. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chua-flu, Tokyo, Jap. 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
MKS Instruments, Inc., 45 Middlesex Tpke., Burlington, Mass. 
Lion Research Corp., 60 Bridge St, Newton, Mass. 
Materials Research Corp" Rte. 303, Orangeburg, N. Y. 
Nelson Vacuum Pump Co., 2133 4th St., Berkeley, Calif .. 
Nester/Faust Mfg. Corp., 2401 Ogletown·Rd., Newark, Dela. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Nuclear Research CO,rp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, Pa. 
Ril Elctrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
Snap·On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
Sunbeam Vacuum Technology Corp., 49 Pollard St, N. Bilierica, Mass. 
Taylor Instr. Process C~ntrol Div., 95 Ames St., Rochester, N. Y. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Ultek Div., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Varian Assocs., 6JJ Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum DiY., 611 Hansen Way, Palo Alto, Calif. 

GENERATORS. A-C 

Wallace & Tiernan, Inc., 25 Main St., Belleville, N. J. 
Weksler Instrs. Corp., 195 E. Merrick Rd., Freeport, N. Y. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

GAUGES. WIRE MEASURING-SEE WIRE 
MEASURING GAUGES 

GEAR MEASURING WIRE 
Superior Mig. , Instr. Corp., 3&l17 20th Ave., L I. C., N. Y. 

. Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 

GEARS & GEAR MECHANISMS (PRECISION) 
Beckman Instr. Inc., HelipDl Diy., 25011 Harbor BI,d., Fullerton, Cal~. 
Bowmar Instrumant Corp., 8000 Bluffton Rd., Ft Wayne, Ind. ... P 1021 
Computer Instr. Corp., 92 Madison AYI., Hempslead, N. Y. 
FAE Instrument Corp., 16 Norden lane, Huntington Sta., N. Y. .. p 1732 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
GAP Instrument Corp., 17 Breoklyn Ave., Westbury, N. Y. 
Howard Inds., Div. MSL Inds., Inc., 2420 18th St., Racine, Wlsc. 
IMC MagnetiCS Corp., Eastern Ow., 570 Main St., Westbury, N. Y. 
Industrial Control Co., Central Ave. at Plnelawn, Farmingdale, N. y, 
Jackstn Bros. (london) Ltd., 258 Broadway, New York, N. Y. P 1173 
Jan Hardware Mig. Co., Inc., 47·27 36th St, long Island City, N. Y. 
Millen, Jamas, Mfg. Co. Inc., 150 Exchange St, Malden, Mass.. P 1175 
Nanasl, DIv, Eleetros,.ce Carp., 6306 Jacksln St, W. Hew York, N. J. 
Planetlnstr., Inc., 1521 Progress Rd., ft Wayne, Ind. . ..... p 1752 
Precision Mechanisms Corp., 44 Brooklyn Ave., Westbury, H. Y. P 2671 
Rotating Components, 15&0 Fifth Ave., Bay Shore, N. Y. ... p 1758 
S.E.C.S., Inc., 19-58 38th St, long Island City, N. Y. ......... P 1234 
Sterling Instr., 76 E. Second St, Mineola, N. Y. . . .. . . . . . . . p 1766 
Superior Mig. & Instr. Corp., 3&l17 20th Ave., L I. C., N. Y. •.•• p 2673 
Western Gear Corp .. Electro Prod. Dlv., Depl. E, 75 W. Green St, Pasadena, 

Cal. ............................................ P 1772 
Weston·Transicoll Components Olv .. Worcester, PI. 
Advance Gear & Machine Corp., 5851 Holmes Ave., los Angeles, Calif. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Aealog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Aristo·Craft Distinctive Miniatures, 314 Fifth Ave., New York, N. Y. 
Assembly·Overland, 3650 Hildrege Ave., los Angeles, Calif. 
Beaver Gear Works Inc., 5459·lIth St., Rockford, III. 
Boehme, H. D., Inc., 200 Shames Dr., Westbury, N. Y. 
Carbonara, Victor E.,lnstr. Engrg. Labs., 90 Harbor Rd., Por! Washington, N. Y. 
Computer Devices, 11925 Burke St., Santa Fe Springs, Calif. 
Dynamic Gear Co., 175 Dixon Ave., Amityville, N. Y. 
Dynamic Gear Co., Inc., 4571 N.W. 8th Ave., Ft. Lauderdale, Fla. 
Electronic Machine Parts, 128·11 18th Ave., College Point, N. Y. 
Equitable Engineering Co., 4350 Delemere Blvd., Royal Oak, Mich. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III. 
GAF Corp .. 140 West 51 St., New York, N. Y. 
Gear Specialties, Inc., 2635 W. Medill Ave., Chicago, III. 
Geartronics Corp., 1I2 Chelmsford Rd., N. Billerica, Mass. 
Gibson·Egan Co., 34 la Porte St., Arcadia, Calif. 
Granite State Machine Co" Inc., 124 Joliette St., Manchester, N. H. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Insco COOl .. Main St, Groton, Mass. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Juall Gear Co. Inc., 1108 Gollle Rd., Hawthorne, N. J. 
Kerrco, Inc., Box 29178, Lincoln, Neb. 
Kinetic Inslr. Co., 1072 Linwood St., Brooklyn, N. Y. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kwikset Powdered Metal Prods., 516 E. Santa Ana St., Anaheim, Calif. 
lem Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
Laveui Machine Works, Inc., 4635 W. lake St., Chicago, III. 
Lab Electro·Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
lem Instr. Corp., 20 Sarah Dr., Farmingdale, N. Y. 
Link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
McNally Bros. Mach. & Gear Co., 1145 E. 79th St., Minneapolis, Minn. 
Melland Gear & Instr. Co., Inc., B4 Sylvester St., Westbury, N. Y. 
Meltronics, Inc., 3343 Merrick Rd., Wantagh, N. Y. 
Millitesl Corp., 88 Madison Ave., Hempstead, N. Y. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Nylomatic Corp., 137 Nolan Ave., Morrisville, Pa. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
PIC Design Corp., 477 Atlantic AVe., E. Rockaway, N. Y. 
Pertect Gear & Instr. Corp., 18141 Napa, Northridge, Calif. 
Perkins Machine & Gear Co., Circuit Ave., W. Springfield, Mass. 
Rae Motor Corp., Box 518, McHenry, III. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Santa Fe Mfg. Co., 2343 Jerome Ave., Bronx;N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Stop Climponents Inc., 100 Commercial St., Freeport, N. Y. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Vactric Control Equipment ltd., Garth Rd., Morden, Surrey, England 
Winzeler Mfg. & Tool Co., 7355 W. Wilson Ave., Chicago,lII. 
Zero·Max Co., The, 2845 Harriet Ave., 5., Minneapolis, Minn. 

GEIGER COUNTERS-SEE COUNTERS. GEIGER 

GEIGER-MUELLER TUBES-SEE TUBES. 
GEIGER-MUELLER 

GENERATORS. A-C 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N, Y. :'...... P 1329 
CMl Inc., 350 Leland Ave., Plainfield, N. J. 
California Inslrs. Corp., 3511 Midway Dr., San Diego, CalW. 
California Instruments Corp., Elin Div., 3511 Midway Dr., Sa. Diego, Cal. 

Elgar Corp., 8159 Engineer Rd., San Diego, Calif. 
Gaylor·Rives, 422 S. Pasadena Ave., Pasadena, Cal. 

P 1358 

General Electric Co., E1ctrn. Compo Sales Dper., 1 River Rd .. Schenectady, N. Y. 
CeoralGr Corp., Bex 70. Manassas, Va. ................... P 1953 
Globe Industries, 2275 Stanley Ave., Dayton, Dhio 
Holt Instrument Labs, P.O. Box 230, Oconto, Wlsc. 
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GENERATORS. A·c (Cont'dl 

HOIIeywen Test IDstru~nts Diy •. Box 5227, DIllYII', Cnlo •. 
IMC Magnetics Corp., Eastern DiY., 570 Main St, Weslbury, N. Y. , 
Industrial Test Equlpt CG.,.20 _eee_weod Avl" Port Wasl\ingiOll, N. Y. 
Metric Engrg., 5235 t SimpsoD Rd., Mecbanlesbuir, PI, 
RoIatilll Componeats, 1580 flftUve., Bay Share, N. Y. • ...... ' p 1754 
Sillier Co., Diebl Dlv., finderne Ave., Som",iUl, N. L 
Weste"' ptar Corp., Electro Prod. Dlv., D.p~ E. 75,W. GrHII ~, Pasadeaa. 
Cal. 

AMBAC Inds. Inc., .900 Old Country Rd.,. Garden City, N. Y. 
AIIis-Chalmers, Iiox 512, Milwaukee, Wise. 
Allis, louis Co., Div. Litton,lnds., 427 E. Stewart St, Milwaukee, Wisc. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Cam. 
ArmecCorp., 195 W. Hills Rd., Huntington Sta., N. Y, 
Bendix Corp., Electric Power Div., Hwy. 35, Eltontown,N. J. 
Bogue Electric Mfg. Co., 52 Iowa St, .Paterson, N •. J. 
Century Electric Co., 1806 Pine St, St. louis, Mo. 
Columbia Elecllic Mfg. Co., 4519 Hamilton Ave., Cleveland, Ohio 
Dyna Technology, Inc., Box 3263, Sioux City; Iowa 
Dyna Technology Inc., 2201 E. 7th St, Sioux City, Iowa 
Eastern Air Device~ Inc., 38S Central Ave:, Dover, N. H. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electric Machinery Mig. Co., 600 Central Ave., Minneapolis, Minn. 
Electro-Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Elecllonic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
English E1ec. Co., Ltd., English Elec •. House Strand, London, W.C. 2, Eng. 
Forney rndustries, Inc., 1800 La Porie ,Ave., Fort Collins, Colo. 
Great Lakes Elec. Mfg. Co., 17S. Desplaines St., Chicago, III. 
Homelite Div., Riverdale Ave., Port Chester, N. Y. 
Horlick, W. I. Co" Inc., 266 Summer St., Boston, Mass. 
Ideal EI.ectric & Mfg. Co., E. first & Dak Sts., Mansfield, Ohio 
Inet·Power, 711 W. Knox St., Gardena, Cem. 
Kato Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leece-Neville Co., 1374 East 51st St, Cleveland, Ohio 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Qhio 
Uncoln Electric Co., 22801 St. Clair Ave., Cleveland, Ohio 
McMaster Products Corp., 4200 W. Victoria Ave, Chicago, III. 
Motor Generator Dlv., E£.6I, Troy, Ohio 
NH Research, Inc.,-1SI0 S. Lyo" St, Santa Ana, Calif. 
ONAN, 2515 University Ave., S. E., Minneapolis, Minn. 
Optimation Inc., 9421 Telfair Ave., Sun ValleY,Celif. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 Lagonda Ave., Springfield, Onlo 
SlngeroGeneral PreCision, Inc., Kearfott Div., 12690 Elmwood Ave., N.W., 

Cleveland, Ohio 
Slnger·General Precision Inc" 1IS0 McBride Ave., Little Falls,N. J. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Task Corporation, Box 3999, Anaheim, Cam. 
Taylor·Wlnfleld Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Tel·lnstrument Elctrns. Corp., 728 Garden St" Carlstadt N. J. 
Varo General, Garland Bank Bldg., Garla"d, Tex. 
Varo, Inc., Electroklnetics Div., 402 E. Gulerrez St., Santa Barbara, Calif. 
Vlbrac Corp., Alpha Industrial Park, Alpha Dr" Chelmsford, Mass. 
Westinghouse Elec. Corp., Defense Prods., Box 2218, Pittsburgh, Pa. 
Westing~ouse Elec: Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Westinghouse Electric Inti. Co., 200 Park Ave., New York, N. Y. 
Wlnpower Mfg. Co., 1207 First Ave. E., Newton, Iowa 
Zeus Generator Co., 12435 Euclid Ave., Cleveland; Ohio 

GENERATORS. A·M 
AEL Inc., P.O. BOI 552, Lansdale, Pa. 
CML Inc., 350 Leland Ave., Plaiafield, N. J; 
Gibbs Mfg. & Remrch Corp., 450 N. Mata St, IInmUl., WISe. 
Healh Co. Dept lao. BlI!ton Harbor, Mlell. 
Hickok Elecllicat tnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Intercontinental Elelm. Corp., BOI 151, fairport, H. Y. 
LoglMetrics, D.Iv., IUO forest Dr., Greeml" N. Y. .•.••.•.•. p 1428 
Marconllnstrs. III Cedar La;, Englewood, N. 1 ' .... , .... ' .. p 1432 
Measurements, Box 180, Boonton, 11.1 ... ,............... p.I437 
RCA Elctrn. Components, 415 Soutb 5tII St, Harr~on, N. J. 
Singer Co., Instrumenta!lon DIY., 915 Pembroke St, Bridgeport, Cooa. 

p 1488 
Waverorms, 11922 Valerio St., N. Hollywood, Cain •.•.• ; p 1530, 1531 
Wavetek, 8159 Engineer Rd., San Diego; Cain. ........ p 1532-1534 
Alban Electronics, III Cedar La" Englewood, N. I. 
Anritsu Elec. Co., Ltd., '12,20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
CCA Electronics Corp., 116 Jersey Ave., .Gloucester, N. J. 
Electronic MeasurementsCorp.,.625 Broadway, New York, N. Y. 
General Radio Company, 300 Baker Ave., V!. Concord; Mass, 
Hewlett.packard Co., 1501 Page Mill Rd.i Palo Altoi Cain. . 
Leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Meguro Denpa Sokkl K. K., 51 2-chome, Meguro-ku, Tokyo, Jap. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., Long Island City, N. Y. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. ' 
RF Comms., Inc., 1680 University Ave., Rochester, N. Y. 
R. C. A. Brdcst & Comm. Prods., front & COilper Sts., Camden, N. 1. 
Radio Research Co .. 189 Mt. Pleasant Ave .. Rockaway, N. J. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave" New York, N. Y. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Cen. 
T)lffet Electronics, Inc, 27-l1l Brooklyn.Queens Expwy., W" Woodside, N, X. 
Tel,lnstrument Elettns. Corp., 728 GardenSt, Cerlstadt, N. J; 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Wandel & GoltermannITel·Com, 6 Great Meadow La., Hanover, N. J. 

GENERATORS. A·M!F·M 
CML Inc.,. 350 Leland Ave. Plainfiald, N. 1 
IIeattJ Co, Dept 180. BeAlon Harbor, Miell. 
Hlckllk E1ectrfcallnsll. CG., 10514 DoPea! Ave. Clevelaad, O_i. 
Intercontinental Elclln. Corp;, Box.151, fairport, N. Y. 
Kay Electric Co. Maple Ava., Pine Brook, N, J. 
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London Co., 811 ShalliD Dr., Westlake,'Obfo ;............. p 1427 
Lorch-Adret Corp., 105 .Cedar LL, Englewood" N.I. 
Lorch Bactronics Corp;, 105 C.edar LL, Englewood, N. I. 
Marconi Instrs., 111 Cedar LL, Englewood, N.I;, .......•. ,., p 1432 

~, RCA Eletrn. Components, 415 SotdII 5th. St, Halllson; N. I, 
Singer Co., Instrunrentalion DiY., 915 Pembroke St, Bridgeport, Conn. 

Solill State Elctrn. Corp. 15321 Rayel St, Sepalveda, CaL 
Tmcan Corp., 2446 N. Shad.laad Ave., Indianapolis, tnd. 

p 1488 

Advanced Measurement Inslls., Inc., 109 Dover St., Somerville, Mass. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Mlnato-Iw, Tokyo, lip. 
CCA Electronics Corp., 716 Jersey.Ave., Gloucester, N. I. 
Data-Control Systems, Inc. E. liberty St, Danbury, Conn. 
Defense Elctrns., Inc., Rockville, Md. 
Hewlett·Packard Co., 15Dl Page Mill Rd., Palo Alto, Celif. 
Leader Inslls. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Meguro Denpa Sokki K. K., 51 2-chome, Meguro-ku, Tokyo, lap. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Polarad Elcllns. Insll., 34-02 Queens Blvd., iJIng Island City, N. Y. 
RF Comms:, Inc., 1680 University Ave., Rochester, N. Y. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Radio Research Co .. 189 Mt Pleasant Ave .. Rockaway. N. J. 
Rohde & Schwarz Sales Co., III Lexingtqn Ave., Passaic, N. J. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Ventron Elctrns. Corp., Box 529, Btadford; Pa. 
Wavetek, Indiana Inc., 3000 Shelby St, Indianepolis, Ind. 
Willlon Co., 930 East Meadow Dr., Palo Alto, Calif. 

. GENERATORS. ACOUSTIC; HIGH INTENSITY 
NOISI 

Sanders Nuclear Corp., 95 Canal St, Nashua, N. H. 
Strom Communications Corp., IOtII & Walnut Sts., Chester, Pa. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 

GENERATORS. AUDIO 
American Time Products, Bulova Watch Co., tnc., 

61·20 Woodside Ave., Woodsille, N. Y. 
AusllGn, Inc., 10214 N. Interregional Hwy. AustlD, TIL .•.•..• p 1332 
B .. Ktnstruments, Inc., 5113 West 164th St, Cleveland, Ohio.. p 1336 
Bramco ConllGts DiY., Ladellnc., College" Sault!, Piqua. .Ohlo.. p 2~6 
CML Inc., 350 Leland Iv •• , Plalafield, N. J. 
Calnornla Inslrs. Corp., 3511 Midway Dr., San Diego, CatH. 
CalHornla Instruments CorP. EIIn Oir. 3511 Midway Dr. San Diego, Cal. 

p 1358 
CGnnor·Wlnffeld Corp., Wlafield, III 
Dranetz Engineering Labs, tnc., 1233 North Ave., Plainfield, N. I. 
Electro Scientific Inds. 13900 N.W. Science Park Dr., PorUand, Ore. 

p 1375 
El\aCt Eletrns. IIC., 455 Soulbeast 2nd AYe., HOlsborG, Ore. 
fork Standards Inc., 213 Main St, West Chicago, III. 
frequency Electron,", Inc., 3 Delaware Dr., Lake Stlcce~ N. Y. 
Gibbs MIg. .. Research Corp., 450 N. Main St, lanesYllle, Wise. 
Heath Co., Dept 180, Be. Harbor, Micb. ............... p 1397 
Hickok Elecllicalinstr. Co., 10514 DuPoet Ave. Cleveland, Obit 
lIolt Instrument Labs, P.O. BOI 230, Oconto, WJSjI. 
Industriat Test Equipt Co., 20 Beechwood Ave., Port Waslllngtqa, N. Y. 
Kay Electric Ca., Mapte Ave., Pine Brook, N. J. .....•....•. p 1418 
Lorch·Adret Corp., 105 Cedar La., EIglewDOd, N. I. . . . . . . . . . p 1430 
Marconi Instrs., 111 Cedar .La., Englewood, N. I. ' .' , ..•... , .. p 1432 
Metric Engtg., 5235 L Slmpsoo Rd., Mechanicsburg, PL .".. p 1440 
MAIorola Comm. .. Elctrns., tnc., 4501 N. Augosta Blvd., Chicago, III • 
. North Hills Electronics Inc., Alexander PI., Glen Cave, N. Y. 
Pbilco/ford Corp, C & Tioga,SIs., Philadelphia. PI, , 
RCA Elctm. Components, 415 Sault! 5th SI. HarriSOli, N.I. ... p'1476 
SInger Co., Instrumeatation ory., 915 Pembroke St, Bridgeport, Cm. 

p 1488 
Solid State Elclln. ColP, 15321 Rayel St, Sepulveda, Cal 
Tete-5ignal Corp., 250 Crossways Park Dr., Woodbury, N. Y. ..•. p 757 
Telscan Carp., 2446 N. Shadeland Ave., Indianapolis. Ind... . . . .. p 1508 
Wavtlonns, 11922 Valeria St, N. Holljwood,Calil •• '.... p 1530,15.31 
Wavetek, 8159 Engineer Rd., San Diego, Calif. '....... p 1532- 1542 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
Altec Lansing, 151~ S. Manchester Ave., Anaheim, Cain. 
Anrilsu Elec. Co., Ltd., 12·20, Minamiazabu 4chome, Minato-ku, TOkyo, Jap. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Data Royal Corp. 8014 Annour St., San Diego, Calif. 
Defense Elctrns., Inc., Rockville, Md. 
DYnamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Elco Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
E1ectro-Ceramlcs, &x 15096, Salt Lake City, Utah 
Electromec, Inc., 209 N. Tradd.St, Statesville, N. C. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
H. B. Engineering Corp., 1101 Ripley St., Silver Spring, Md. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Cain. 
Hughes Aircralt Co., Ground Sys. Group. 1901 Ivern St., Fullerton, Cal. 
Instrument Labs~Corp., 31S W •. Walton PI., Ch go, III. 
Jetronic Industries. Inc .• Main & Cotton Sts., Phi Iphla, Pa. 
Krohn·Hite Corp., 580 Massachusetts Ave., Camhri ge, Mass. 
Lab Electro-Acoustique,5 Rue Jules-Parent, 92·Rueil, Malmaison, France 
Leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
lehigh Valley Electronics, Inc., Bo;125, Fogelsville, Pa. 
Levell Elctrns. Ltd., Parli Rd., High Barnet Herts, Eng. 
Marconi Div., English Elecllic Corp., I Park Ave., New York, N. Y. 
Meguro Denpa $oklO K. K., 51 2-chonre, Meguro-ku, Tokyo, lap. 
NH Research, Inc., 1510 S. Lyon St., Santa Ana, Calif. 
Nelson-Harshfield Electronics, 1848 W. Campbell Ave., Phoenix, Ar~. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Polarad Elcl(ns.lnstr., :J4.02 Queens Blvd., long Island City, N. Y. 
Precision. Apparallls, 1801 W.Belle.Plaine,Chicago" III. 
Riverbank Lab~, Dept. of Engrg" P. O. Box 65, Geneva, III. 
RoMe & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Siemens America, Inc.,.TelecomDlv., 350 fifth Ave., New York, N. Y. 
Solar Electronics Co.,.90IN.Hlghland, Hollywood, Calif. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Cellf. 
Systems Res. Labs,lnc., 7001 Indian Ripple Rd.,Dayton, Ohio 
Taffet Ele.cllGn~ Inc., 27.(11 B(ooklyil.QueensExpwy., W., Woodside, N. Y. 
Telonic Inds., Inc. 60 N. first Ave., Beech Grove, Ind. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Celii; 

GENERATORS. CHARACTER 
Dynamics tnstrumentation, 583 Monterey Pass Rd., Monterey Pk.,CaL 

p 525 
E·H Research Labomades tnc.,Bu 1289, Oakland, Calli. 
Exact Elelms. Inc., 455 Southeast 2nd Ave., HUlsboro, Drt. 
Geo Space Systems, Inc .. 6301 49th St N., St Petersburg, Fta. 

p 781,1393 
Honeywall Test tnstramlnts DiY. Box 5227, Dener,CoIo. 
Motorala Comm." Elellns., Inc., 4501 N. Augusta Blvd., Chicago, ilL 
Philco/ford Corp., C.& Tioga SIs. Phlladelpbla, PI, 
Tele-Signat Corp., 250 Crossways Park Dr., Woodbwy,N. Y. •••• p 757 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Data·Disc, Inc., Display Div., 2626 Hanover St, Palo Alto, Calif. 
Datapube Div., 10150 Jefferson Blvd., CulvelClty, CaIH. 
EDPCorp., &x 6485, Orlando, Aa. 
fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
GPL Television, Education & Training Prods. Group., Pleasantville, N. Y. 

. General Elec. Co., 4000 N. W. 39th Expwy., Oklahoma City, Okla. 
: Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI. Culver City, Cal. 

Information Displays, Inc., 333 N. Bedford Rd., Mt. Kiscoi N. Y. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Celif. 
Monitor Systems Inc;, 401 Commerce Dr., Fort Washington, Pa. 
Rohde & Schwarz Sales Co., III Lexington Ave:, PassaiC, N. J. 
Transystems Elctm. Co., 2200 Central Rd., Fort Lee, N. J. 

. GENERATORS. COLOR TV 
Cohu E1eellGnicf Inc., Box 823, San Diego, Calil. 
Hickok E1ectricallnstr. Ca., 10514 O~Pent Are., Clmload, Oble 
Kay Elecllic Ca., Maple Are. Pine Brtiok. N.1 ,.. .. .. .. • .. p 1422 
Marconllnslls., III tedar LL, Engl.wood, N. L ..... '-. . . . .. p 1433 
Nippon Elec. New Yort Inc., 2l1li Park Ave., /lew YIIk, N. Y. 
RCA Elctro. Companeats, 415 South 5tb St, HarrisOll, N.I. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Labgear, Ltd.; Cromwell Rd., Cambridge, Eng. 
Leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, ,N. Y. 
Leclloteeh, Inc., 1221 W. Devon Ave., Chicago, ilL 
Marconi Div., English Elecllic Corp., I Park Ave., New York, N. Y. 
Precise ElectroniCS, 76 E. 2nd St., Mineola, N. Y. 
R. C. A. Brdcst & Comm. Prods., front & Cooper SIs., Camden, N. J. 
Robertson Instrument Co., 1760 W. First St, Azusa, Calif. 
Sencore, Inc., 426 S. Westgate Dr., Addison, III. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Qnt., Can. 
Tel·lnstrument Elelms. Corp., 728 Garden St., Carlstadt, N. J. 
Telemet Co., 185 Dixon Ave., Amityville, N. Y. 

GENERATORS. ,CROSS HATCH 
Cohu Electronics Inc., Bax 823, San Diego, CaIW. 
Heath Co. Dept. Iso. Beaton llarbor, Micl!. 
Hickok Electricallnstr. Co., 10514 DaPon! Ave.," Cleveland, Ohle 
RCA Elctrn. Components, 415 SotdII 5th St, HarrIson,N.I. 
Eico Electronic Insllument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Labgear, Ltd., Cromwell Rd" Cambridge, Eng. 
Leader instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
Lectrotech, Inc., 1221 W. Devon Ave., Chicago, III. 
Precise Electronics, 16 E. 2nd St., Mineola, N. Y. 
Robertson Instrument Co., 1760 W. first St, Azusa, Calif. 
Sencore, Inc .• 426 S. Westgate Dr., Addison, III. 
Starli Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Tel·lnstrument Elctms. Corp., 728 Garden St, Carlstadt, N. I. 
Telemet Co., 185 Dixon Ave., Amityville, N. Y. 

GENERATORS. D·C 
General Electric Co., Elctrn. Compo Sales Oper, I River Rd. Sch.neeta"" N. Y. 
Bendix Corp., Electric Power Div., Hwy. 35, Eatontown, N. J. 
Century Electric Co., 1806 Pine St., St Louis, Mo. 
Diamond Inds., Inc., 540 39th SkYnion City, N. J. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Kato Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Senta Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leland Airborne Products, Div. of AMF C~., Box 128, Vandalia, Ohio 
Singer·General PreCision, Inc., Kearfotl Div" 12690 Elmwood Ave., N.W., 

Cleveland, Ohio 
Westinghouse Elee.Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Win power Mfg. Co., 1207 First Ave. E., Newton, Iowa 

GENERATORS. DIGITAL DELAY 
Aerospac. Researcb Inc., 130 Uncoln St, Baston, Mass. 
Arilech Corp., ISO Uncoln St, Brighton, MaIL 
Austroni Inc.,' lOll. N. Interrelianal Hwy., Austla, TeL ...•.•. P 1332 
Compuler Devices Carp., 63 Austin Blyd., Cammack, H. Y. . 
Control Lelle, tnc., 3 Strathmore Rd., Natick, Mass. 
Digital Devices Diy.; 20D Michael Dr., Syosset. N. Y. 
E·H Research Laberatorles Inc., Box 1289, Oaktatld, CaIW. 
Eldorado Elctrns., 601 Chalamar Rd., Cancard, CatH. •••••••••• p 1369 
Metile Systems Corp. 738 N. Beal St, fort WaIton.Beacll, Fta. p 787 
Data-Control Systems, Inc., E. Liberty St, Danbury, Conn. 
Datapulse Dlv., 10150. Jefferson Blvd. Culver City, Calif. 
Defense Elctms., Inc., Rockville, Md. 
Digital Data Systems, 18819 Bryant St., Northridge,. Cal. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Cain. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo AHo, Cain. 
Hughes Aircraft, Aerospace Gp., Centlnela Ave. & Teale St, Culver City, Cel. 
MlcrowavelSystems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Nano Fast Inc., 416 W. Erie, Chlcago,IIL 
Navcor Inc., Valley forge Ind. PII., Norristown, Pa. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont, Cen. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Zehnlel, T~., 1450.6th St, Berkeley, Cellf. 

GENERATORS. EMERGENCY. POWER 
CML tnc. 350 Lelallll Ave., Plainfield, N. I. 
Geaaral Electric Co. EIctm. Camp. Sales Oper., 1 RlvarRd.,Scbeaeetad" N. Y. 
Aircraft & Missile Consultants, 2722 Ardmore Ave" Manhattan Beach; Calif. 
Allis-Chalnrers, Box 512, Milwaukee, Wisc. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Electronics, Inc., 1600 L Valencia Dr., Fullerton, Calif. 



Bendix Corp .• Electric Power Div .• Hwy. 35. Eatontown. N. J. 
Bogue Electric Mfg.Co .• 52 Iowa St.. Paterson. N. J. 
Detroit Diesel Engine Div .• 134110 W. Outer Dr .• Detroit. Mich. 
Electric Machinery Mfg. Co .• 800 Central Av •.• Minneapolis. Minn. 
English Elec. Co;. Ltd .• English Elec. House Strand. London. W.C. 2. Eng. 
Forney industries. Inc .• 1800 La Port. Ave .• Fort Collins. Colo. 
Homelite Div .• Riverdale Ave .• Port Chester. N. Y. 
Ideal EI.ctric & Mfg. Co .• E. First & Oak Sts .• Mansfield. Ohio 
In.t·Pow.r. 711 W. Knox St.. Gardena. Calif. 
Kato Engrg. Co .• 1415 1st Av •.• Mankato. Minn. 
Lear Si.gl.r.lnc .• 3171 S. Bundy Dr •• Santa Monica. Calif. 
L.'and Airborn. Products. Div. of AMF Co .• Box 128. Vandalia. Ohio 
Lincoln £I.ctric Co .• 22801 st. Clair Av •.• CI~veland. Ohio 
MiII.r EI.ctric Mfg. Co .• 718 S. Bounds. Box 1087. Appl.ton. Wisc. 
ONAN. 2515 Univ.rsity Av •.• S. E .• Minn.apolis. Minn. 
Robbins & M.yers. Inc .• 1345 Lagonda Av •.• Sprin~eld. Ohio 
Singer.tJeneral Pr.cision Inc .• 1150 McBrid. Av •.• Lillie Falls. N; J. 
Task Corporation. Box 3999. Anah.im. Calif. 
Technical Material Corp .• Box 142. Mamaroneck; N. Y. 
Thermo EI.ctron Corp .• 85 First Ave.. Waltham. Mass. 
Varo.lnc .• Electrokinetics Div., 402 E. Guterrez St.. Santa Barbara. Calif. 
Westinghouse Elec. Corp .• Oefens. Prods .• Box 2278. Pittsburgh. Pa. 
W.stinghouse Electric Inti. Co .• 200 Park Av •.• New York. N. Y. 
Win power Mfg. Co .• 1207 First Ave. E.. Newlon. Iowa 
Zeus Generator Co .• 12435 Euclid Av •.• Cleveland. Ohio 

GENERATORS. F·M 
All Inc .• P.O. Box 552. lansdale. Pa. 
Babcock Electronics Corp .• 3501 Harbor Blvd .• Costa Mesa, Calif. 
CML Inc .• 350 Leland Ave •• Plalnfleld. N. J. 
Exact Elctrns. Inc .• 455 Southeast 2nd Ave .• Hillsboro. Ore. 
Hickok Elecllieallnstr. CD •• 10514 DuPont Ave •• Cleveland. Ohio 
Intercontin.ntal Elctrn. Corp .• Box 151. Fairport. N. Y. 
Ka, Elecllre Co .• Mapl. Ave .• Pine Brook, N. J. ............ p 1418 
London CD •• 811 Sharon Or .• Westlake. Ohio : ....... ; . . . . . p 1427 
Mo1arola Comm.' ElctrnL.Inc.. 4501 N. Augusta Blvd .• Chlcago.lIl. 
Solid State Elctrn. Corp .• 15321 RayenSt. Sepulveda. Cal. 
TelScan Cerp •• 2448 N. Shadeland Ave .• Indianapolis. Ind. 
Wavetek. 8159 Engineer Rd .• San Diego. Calif. . . . • . . . . . . . . . . P 1545 
Advanc.d Measur.m.nt Instrs .• Inc .• 109 Dover St.. Somervill •• Mass. 
Anritsu E1ec. Co .• Ltd .• 12·20. Minamiazabu 4 chom •• Minato·ku. Tokyo. Jap. 
Astra Communication Lab .• 9125 Gaith.r Rd .• Gaith.rsburg. Md. 
CCA Electronics Corp .• 716 J.rs.y Av •.• Glouc.ster. N. J. 
Cushman Electronics Inc .• 166 San Lazaro Ave .• Sunnyvale. Calif. 
Data-Control Systems, Inc .• E. Liberty St.. Danbury. Conn. 
Data Royal Corp .• 8014 Armour St.. San Diego. Calif. 
Defense Elclms •• Inc .• Rockville. Md. 
Dynamic Precision Controls Corp .• 449 E. Main St.. Hagerstown.lnd. 
Eico Bectronic Instrument Co .• Inc .• 283 Malta St.. 8rooklyn. N. Y. 
Hewlell·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
L.ad.r Instrs. Corp .• 24-20 Jackson Ave .• Long Island City. N. Y. 
Meguro Denpa Sokki K. K .• 51 2-chom •• Megura-ku, Tokyo. Jap. 
Micom. Inc .• 855 Commercial St.. Palo Alto. Calif. 
RF Comms .• Inc .• 1680 University Ave .• Roch.st.r, N. Y. 
Radio Research Co .. 189 Mt. PI.asant Av ... Rockaway. N. J. 
Rohde & Schwarz Sales Co .• III Lexington Ave .• Passaic. N. J. 
Transyst.ms Elctrn. Co .• 22110 Central Rd .• Fort Lee. N. J. 
Vid.o Res.arch Corp .• 761 N. Washingto. St.. Rockville. Md. 
Wavetek. Indiana Inc .• 30110 Shelby St.. Indianapolis, Ind. 
Wiltron Co.; 930 East M.adow Dr .• Palo Alto. Calif. 

GENERATORS. F·M & F·M/STEREO 
AEL Inc .• P.O. Box 552. Lansdale. Pa. 
Heath Co .• Dept 180. Benton Harbor. Mich. 
Hickok Electrical Insll. Co .• 10514 DuPont Ave •• Cleveland. Ohio 
London Co .• 811 Sharon Dr •• Westlake. Ohio .... . . . . . . . . . . p 1427 
Marconllnstrs .• 111 C.dar la .• Englewood. N. J. ..... ........ P 1432 
Measurements. Box 180. Boonton. N. J. .................. P 1437 
RCA Elctrn. Compon.nts. 415 South 5th st. Harrllon. N. J. 
Advanced Measur.ment Instrs .• Inc .• 109 Dover St.. Somerville. Mass. 
CCA EI.ctronics Corp .• 716 Jers.y Av •.• Glouc.st.r; N. J. 
Collins Radio Co .• Dallas. Texas 
Eico Electronic Instrum.nt Co .• Inc .• 283 Malta St.. Brooklyn. N. Y. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Lead.r Instrs. Corp .• 24-20 Jackson Ave .• Long Island City. N. Y. 
Meguro Denpa Sokki K. K.. 51 2·chom •• Megura-ku. Tokyo. Jap. 
R. C. A. Brdcst & Comm. Prods .• front & Cooper Sts .• Camden. N. J. 
Rohde & Schwarz Sales Co .• III Lexington Ave .• Passaic. N. J. 
Scali Instr. Labs •• III Powd.rmill Rd .• Maynard. Mass. 
S.nco,". Inc .• 426 S. Westgate Dr .• Addison. III. 

GENERATORS. FREQUENCY. HARMONIC 
All Inc .• P.O. Box 552. lansdale. Pa. 
American Time Products. Bulova Watch Co .• Inc .• 

81-20 Woodside Ave .• Woodside. N. Y. 
Applied R.search.lnc.. 76 S. Barle. Ave •• Port Washington. N. Y. p 1651 
B.ctra/Data Inc .• 3121 Benton St. Garland. TeL 
frequencr Engineering labs. P.O. Box 527. farmingdale. N. J. 
Hlcklk Electrical Instr. Co •• 10514 DuPont Ave .• Cleveland. Ohio 
HonQW.II Test Instrum.nts DIY .• Box 5221. D.nver. Colo. 
Lorch Beclrtnlcs Corp.. 105 Cedar La .• Englewood. N. J. 
Marconllnstrt. 111 Cedar La .• Englewaod. N. J. . . . . . . . . . . . .. P 1432 
Metric Engrg •• 5235 E. Simpsan Rd .• M.chanlcsburt. Pa. 
MoIIIrola Comm.' Elctms •• Inc .• 4501 N. Augusta Bl.d •• Chicap.lII. 
Nippon Bec. Hew York Inc.. 200 Park Ave •• New York. N. Y. 
Premier Mmrowa .. Corp •• 35 New Broad St. Port Chester. N. Y. 
Rowe Industries Inc .• 1702 Airport HWJ •• Toledo. Ohio 
Sclentific-AHanta Inc .• Box 13654. Atlanta. Ga. 
Trak Microwave Corporation. 4726 Kenne", Rd •• Tampa. fla. .. p 1713 
Aertech Inds .• 815 St. wart Dr .• Sunnyvale. Calif. 
Aircom. Inc .• Rle. 168. Union. N. H. 
Alban EI.ctronics. III Cedar la .• Engl.wood. N. J. 
Alpha Industries. Inc .• 381 Elliot St.. Newlon Upper Falls. Mass. 
CGA EI.ctronics Corp .• 716 J.rsey Ave .• Gloucester. N. J. 
Canoga Electronics Corp .• 8966 Comanche; Chatsworth. Calif. 
Century EI.ctronics & Instrs .• lnc .• Box C. Admiral Sta .• Tulsa. Okla. 
Data·Control Systems. Inc •• E. liberty St.. Danbury. Conn. 
Data Royal Corp •• 8014 Armour St .• San Di.go. Calif. 
Edwin Inds. Corp .• 11933 T.ch Rd .• Silver Spring. Md. 

Electric Motors & Specialties. Inc •• King & Hamsher Sts .• Garrett. Ind. 
GAF Corp .• 140 West 51 St.. N.w York. N. Y. 
General Radio Company. 300 Baker Ave .• W. Concord. Mass. 
Hewlell·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Hughes Aircraft Co .• Ground Sys. Group. 1901 Malvern St.. fullerton. Cal. 
Hyl.tronies Corp .• 1110 Ainsworth Rd .• Wilmington. Mass. 
Krus.·Storke Elctms .• 790 Hemmeter La., Mountain Vi.w. Calif. 
Leader Instrs. Corp .• 24-20 Jackson Ave .• Long Island City. N. Y. 
Meguro D.npa Sokki K. K .• 51 2·chome. Megura-ku. Tokyo. Jap. 
Meridian M.talcraft. Inc .• 8739 S. Millergrove Dr .• Whittier. Calif. 
Micro-Now Instr. Co .• Inc .• 6124 N. Pulaski Rd .• Chicago. III. 
Micro Stat. EI.ctronics. 152 floral Ave .• Murray Hill. N. J. 
Microlab/FXR. 10 Microlab Rd .• Livingston. N. J. 
Microwav. Assocs .• Inc .• Northwest Ind. Park. Burlington. Mass. 
Microwave/Systems. Inc .• I Adl.r Dr .• E. Syracus •• N. Y. 
Sage Labs. Inc .• Instr. Div .• 14 Huron Dr .• Natick. Mass. 
Sencore. Inc .• 426 S. W.stgate Dr.. Addison. III. 
Somerset Radiation Lab .• Inc .• 2060 North 14th St.. Arlington. Va. 
Spectral Dynamics Corp. of San Di.go. P.O. Box 671, San Diego. Calif. 
T.lonic Engineering Co .• Box 277. Laguna Beach. Calif. 
Transystems Elctrn. Co .• 22110 Central Rd .• Fort Lee. N. J. 
United R.cordlngEI.ctronics Inds .• 11922 Val.rio St.. N. Hollywood. Calif. 
Watkins·Johnson Co .• 3333 Hillview. Palo Alto. Calif. 
W.stinghouse Electric IntI. Co .• 200 Park Ave .• New York. N. Y. 
Wiltron Co .• 930 East M.adow Dr .• Palo Alto. Calif. 
Zeta Labs .• Inc .• 616 National Av •.• Mountain View. Calif. 

GENERATORS. FREQUENCY·OFFSET 
Parz.n Research Inc .• 48 Urban Ave .• Westbury. N. Y. . . . . . p 1460 
Data Royal Corp .• 8014 Armour St.. San Diego. Calif. 
Lead.r Instrs. Corp .• 24-20 Jackson Ave., long Island City. N. Y. 
Microwave/Syst.ms. Inc .• I Adl.r Dr .• E. Syracuse. N. Y. 
Schlumberger Overseas GMBH. 211 Park Av •.• Scotch Plains. N. J. 

GENERATORS. FUNCTION 
Amerroan Aerospace Cant Inc .• 129 Verdi st. Farmingdate. N. Y. p 1013 
Astrodata. In~. 240 E. Palals Rd •• Anabelm. Calif. 
Automatlan De .. lopment Co .• 9905 W. Jefferson BI,d .• Culver Cltr. CaIH. 
Beurns. Inc .• Trimpot DiY .• 1200 Columbia Ave .•• Iverslde. Cain. 
Burr·Brown Research Corp •• Infl. Airport Ind. Pk •• Tucson. Ariz. P 514 
C , K Components Inc.. 103 Morse St. Watertown. MaSL 
Data 0 .. 1" Carp •• Dept 17. 100 Tech St. Hicks.ill •• N. Y. 
E·H R.search laioratories Inc .• Box 1289. Oakland. Calif. 
Electronic Modules Corp •• P.O. Box 141. Timonium. Md. 
Exact Elcllns. Inc •• 455 Southeast 2nd A .... Hillsboro. Ore. .... P 1383 
Hickok Electrmallnsll. Co •• 10514 DuPont Ave .• Cleveland. Ohio 
Han.,..11 Test Instrum.nts Di, .• Box 5227. Denver. Colo. 
Hybrid Systems Corp •• 95 Terrace Hall Ave .• Burlington. Mass. 
Industrial Conlrtl Co .• Central A.e. at Plnelawn. Farmingdale. N. Y. 
Kepco Inc •• 131·38 Sanford A .... flushing. N. Y; ... . . . . P 2003.2004 
Klkului E1cllnL Corp .• 3·1175. Shinmaruko·Higashl. Kawasak~Citr. 

Kanagawa·Pref.. Japan ........ .. .. .. . .. .. . .. .... . .. P 1425 
Philbrick/Nexus Research. 17 AIIi.d Dr. at Rte. 128. Dedham. MasL 
Servo Corp. of America. 111 New South Rd •• Hicks.llle. H. Y •... P 1708 
Solid State Elctrn. Corp .• 15321 Rayen St. Sepulveda. Cal. 
Superior Mfr. , Ins!r. Corp •• 36-07 20th Ave .• L I. C .• N. Y. 
T.le-Slgnal Corp .• 250 Crosswa" Park Dr •• Woodbury. N. Y. .. P 757 
Transmagnetics Inc.. 134-25 Northern BlYd .• flushing. N. Y. 
Wa .. forms. 11922 Yalerio St. N. Hollywood. Calil. ..... p 1530.1531 
Wavetek, 8159 Engineer Rd •• San Diego. Calif •.... p 1532,1534-1542 
Weston·Transicoil Components Di •.• Worcester, Pa. .......... P 2678 
Acton Laboratori.s. Inc .• 531 Main St.. Acton. Mass. 
Argonaut Assocs .• Inc .• P.O. Box K. Beav.rton. Or •. 
Aveo Corp .• 2630 GI.ndale Milford Rd .• Cincinnati. Ohio 
8eckman Instrs .• lnc .• Elctrn. Instrs. Div .• 2200 Wright Ave .• Richmond. Calif. 
Bia-Medical Elctrns .• Inc .• 653 Lofstrand La .• Rockville. Md. 
Canoga EJectronics Corp .• 8966 Comanche. Chatsworth. Calif. 
Celco. 70 Constantine Dr .. Mahwah. N. J. 
Chronetics. Inc .• 500 Nuber Av •.• Mt. Vernon. N. Y. 
Computer Diode Corp .• Pollitt Dr .• Fair Lawn. N. J. 
Data Instrum.nt Div .• 7300 Cresc.nt Blvd., Pennsauken. N. J. 
Data Royal Corp .• 8014 Armour St. San Di.go. Calif. 
Datapulse Div .• 10150 Jefferson Blvd .• Culver City. Calif. 
Fisher·Akin Co .• P.O. Box 698. Manhattan Bea~h, Calif. 
Fitchburg Coated Products. Inc .• Box 1106, Scranton. Pa. 
General Comput.rs Inc .• 5990 W. Pico. Blvd .• Los Angeles. Calif. 
G.n.ral Radio Company. 300 Baker Ave •• W. Concord. Mass. 
Geo Space Corp .• 5803 GI.nmont Dr.. Houston. Texas 
H.wlell·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Hugnes Aircraft. Aerospace Gp .• Centinela Ave. & Teale St.. Culv.r City. Cal. 
K & M EI.ctronics Corp .• 408 Paulding Ave., Northvale. N. J. 
Krohn-Hite Corp .• 580 Massachusetts Ave .• Cambridge. Mass. 
Lanc.r Electronics Corp .• 1416 W. Main St.. Norristown. Pa. 
Philips Electronic Instr .• 750 S. Fulton Ave .• Mt. Vernon. N. Y. 
Preston Scientific. Inc .• 805 E. C.rritos Ave .• Anaheim. Calif. 
Research. Inc .• Box 6164. Minn.apolis. Minn. 
Rohde & Schwarz Sal.s Co .• III L.xington Av •.• Passaic. N. J. 
Solar Electronics Co .• 901 N. Highland. Hollywood. Calif. 
Spectral Dynamics Corp. of San Diego. P.O. Box 671. San Diego. Calif. 
Systron·Donner Corp .• One Systron Dr .• Concord. Calif. 
Telonic Inds .• Inc .• 60 N. First A ••.• Beech Grove. Ind. 
Transystems Elctrn. Co., 22110 C.ntral Rd .• Fort lee. N. J. 
Zeltex Inc .• 1000 Chalomar Rd,. Concord. Calif. 

GENERATORS. HALL-ALSO SEE 
MAGNETORESISTORS:' MULTIPLIERS. HALL: 
PROBES. HALL 

American Aerospace Cant Inc .• 129 Yerdi St. Farmingdale. N. Y. P 1013 
B.II. f. W •• Inc .. 1358 Norton Ave •• Columbus. Ohio .......... P 2839 
Instrument Systems Corp .• Magnetics DiY .• 170 Park Ave •• Huntington. N. Y. 

P 2516.2517 
Ohio Semilrtnic~ Inc.~ 1205 Chesapeake Ave .• Columbus. Ohio P 1047 
RfL Ind ••• Inc .• Powerville Rd .• Boonton. N. J. 
Scientific Columbus Inc .• 1035 W. Third A .... Columbus. Ohio ... P 2586 
Amplifier Corp. of America. 75 Frost St •• W.stbury. N. Y. 
Calvert Electronics. Inc .• 220 Eas! 23rd St .• N.w York. N. Y. 
Central Sci.ntific Co .• 2600 S. Kostn.r Ave .• Chicago. III. 
Harshaw Ch.mical Co .• 1945 E. 97th St.. Cleveland. Ohio 
ISC/Telephonics Div .• 770 Park Ave .• Huntington. N. Y. 

GENERATORS. MARKER 

GENERATORS. IMPULSE-ALSO SEE 
GENERATORS. PULSE 

Chronetlcs.500 Nuber Ave •• Mt Vernon. N. Y. ............. P 1360 
E·H R.search Laboratorl.s Inc .. Box 1289. Oakland. CaUf. ..... P 1370 
Gen.ral Electric Co .• Bctrn. Camp. Sales Oper .• 1 River Rd .• Schenecta",. N. Y. 
Hon.,..11 T.st Instrum.nts DiY •• Box 5227. D.nver. Colo. 
lAD Electro.systems lric.. 7 Commercial St. Hicks.ille. N. Y. .. P 1677 
Precision Timer Co .• Inc .• 400 Wesley Ave •• Wtstbrook, Conn. .. P 1050 
Chesap.ake Instr. Corp .• Shadyside. Md. 
Chronetics. Inc .• 500 Nub.r Av •.• Mt. Vernon. N. Y. 
Instrum.nt R.search Co .• P. O. Box 231. Lincoln. Mass. 
Maxwell Labs .• Inc .• 9244 Balboa Ave .• San Diego. Calif. 
Singer.tJeri.ral Pr.cision. Inc .• Keartott Div .• 12690 Elmwood Ave., N.W .• 

Clev.land. Ohio 
V.lonex. 560 Robert Ave .• Santa Clara. Calif. 
White EI.ctromagnetics. Inc .• 656 Lofstrand La .• Rockville. Md. 

GENERATORS. INFRARED-SEE LAMPS. 
INFRARED 

GENERATORS. INTERFERENCE RASTER 
Exact ElctrnL Inc .• 455 Southeast 2nd Ave .• Hillsboro. Ore. 
Hon.,..11 Test Instruments Di ... Box 5227. D.nver. Colo. .... P 1403 
Stoddart Bectro SJstems. 2045 W. Rosecrans A .... Gardena. Calif. 
Solar EI.ctronics Co .• 901 N. Highland. Hollywood. Calif. 
Whit. EI.ctromagn.tics. Inc .• 656 Lofstrand La .• Rockville. Md. 

GENERATORS. KEYED VIDEO SIGNAL-SEE 
GENERATORS. TV SIGNAL 

GENERATORS. LOW·FREQUENCY 
Accutronics. Inc .• 628 North St. Geneva. III. 
American Time Products. Bulova Watch Co .• Inc .• 

6t·20 Woodside Ave •• Woodside. N. Y. 
Austron. Inc •• 10214 N. Interrelional Hwy .• Austin. Tex. ... P 1332 
CML Inc.. 350 Leland Ave •• Plainfield. N. J. 
Connor·Wlnfield Carp .• Winfield. III. 
Exact Elctrns. Inc .• 455 Southeast 2nd Ave .• Hillsboro. Ore. .... P 1383 
fork Standards Inc •• 213 Main St. West Chicago. fII. 
Frequenc, Elecllonics. Inc •• 3 Delaware Dr .• Lake Success. N. Y. 
Gibbs Mfl- & Research Corp .• 450 N. Main St. Janmille. Wise. 
Greanra, Industries. Inc .• 840 W. Church Rd .• Mechanicsburg. Pa. 
Kay Electric Co .• M'flIe Ave .• Pine Brook. N. J. ............ p 1418 
Kikusui Elctrns. Corp .• 3·1175. Shinmaruko-Higashi. Kawasaki·City. 

Kanagawa·Pref .. Japan .................... .. .. .. . .. P 1425 
LOgiMetrics. DiY •• 100 Forest Or •• Greenvale. N. Y. .......... P 1428 
Measurements. 80x 180. Boonton. N. J. .................. P 1437 
M.lpar. Inc •• Special Products Dept.. 1116 Arlington Blvd .• falls Church. Va. 
M.tric Englg .• 5235 E. Simpson Rd •• Mechanicsburg, Pa. ..... P 1440 
Motorola Comm. & Elctrns •• lnc .• 4501 N. Augusta Blvd .• Chicago.lII. 
Reeves·Hoffman Dlv .• 400 W. North st. Ca~isle. Pa. 
Solid State Elctrn. Corp .. 15321 Rayen St. Sepulveda. Cal. 
Sp.ctrum TechnololJ Inc .• Box 368. Goleta. Calif. 
T.xscan Corp .• 2448 N. Shadeland Ave •• Indianapolis. Ind. . . . . .. P 1508 
VemHron Corp .• 59 Central Ave .• farmingdale. N. Y. . . . . . . . P 1771 
Waveforms. 11922 Valerio St.. N. HoliJwood. Calif. ..... P 1530.1531 
WI"'ek, 8159 Engineer Rd .• San Diego. Calif. .•...... P 1532-1542 
Aetna Elctrns. Corp .• Readington Rd .• N. 8ranch. N. J. 
American EI.ctronics. Inc .• 1600 E. Valencia Dr .• Fullerton. Calif. 
Anritsu Elec. Co.; Ltd .• 12·20. Minamiazabu 4 chome. Minato·ku. Tokyo, Jap. 
Argonaut Assocs .• Inc •• P.O. Box K. Beav.rton. Ore. 
CCA EI.ctronics Corp .• 716 J.rsey Ave •• Gloucester. N. J. 
Data Instrum.nt Div .• 7300 Crescent Blvd .• Pennsauken. N. J. 
Data Royal Corp .• 8014 Armour St.. San Diego. Calif. 
Daw. Instruments. Ltd .• West.rn Av •.• Acton. London W3, Eng. 
Def.nse Elctrns .• Inc .• Rockville. Md. 
Digiac Corp .• Ames Ct.. Plainview. N. Y. 
Electric Motors & Specialties. Inc .•. King & Hamsher Sts .• Garrett. Ind. 
English EI.c. Co .• Ltd .• English Elec. Hous. Strand. London. W.C. 2. Eng. 
Gen.ral Radio Company. 300 Baker Av •.• W. Concord. Mass. 
H. B. Engine.ring Corp .• lIOI Ripley St.. Silv.r Spring. Md. 
H.wlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Horlick. W. I. Co .• Inc .• 266 Summer St.. 8oston. Mass. 
Ideal EI.ctric & Mfg. Co .• E. First & Oak Sts .• Mansfi.ld. Ohio 
Inet·Power. 711 W. Knox St.. Gard.na. Calif. 
Krohn·Hit. Corp .• 580 Massachus.tts Ave .• Cambridge. Mass. 
Lanc.r Electronics Corp .• 1416 W. Main St.. Norristown. Pa. 
Lear Siegler. Inc .• 3171 S. Bundy Dr •• Santa Monica. Calif. 
Levell Elctrns. Ltd .. Park Rd .• High Barnet. Herts. Eng. 
Lindberg Hevi·Duty. 2450 W. Hubbard St.. Chicago. III. 
M.mo D.noa Sokki K. K .. 51 2·chom •. M.Ruro-ku. Tokvo, Jao. 
Polarad Elctrns. Instr.. 3402 Que.ns Blvd., Long Island City. N. Y. 
Procedyne Corp .• 221 Somers.t St.. New 8runswick. N. J. 
Riverbank Labs .• Dept. of Engrg .• P. O. Box 65. Gen.va. III. 
Rohde & Schwarz Sales Co .• III Lexington Av •.• Passaic. N. J. 
Schlumb.rger Ov.rseas GM8H. 2ll Park Ave .• Scotch Plains. N. J. 
Spectral Dynamics Corp. of San Diego. P.O. Box 671. San Diego. Calif. 
T.lonic Inds .. Inc .• 60 N. First Ave .• B.ech Grove. Ind. 
Unit.d Recording Electronics Inds .• 11922 Valerio St.. N. Hollywood. Calif. 
Wandel & Golt.rmann/Tel·Com. 6 Great Meadow La .• Hanover. N. J. 
Wav.tek, Indiana Inc .• 3000 Sh.lby St.. Indianapolis. Ind. 
Weston Instrs .• Inc .• W.ston·Lexington Div .• 17 Hartw.1I Ave .• Lexington, Mass 
Wiltron Co .• 930 East Meadow Dr •• Palo Alto. Calif. 

GENERATORS. MARKER 
Accutronic~ Inc •• 628 North St. Geneva. fII. 
Aerospace Research Inc .• 130 Lincoln St. Baston. Mass. 
Austron. Inc., 10214 N. Interregional HWJ •• AusUn. Tex. ....... P 1332 
Electro/Data tnc .• 3121 Bentan St. Garland. Tex. .•......•... P 1666 
Greenra, Industries. Inc .• 840 W. Church Rd .• Mechanicsburg. Pa. 
H.ath Co •• Dept 180. Benton Harbor. Mich. 
Hickok EleClricallnstr. Ca •• 10514 DuPont A .... Cleveland. Ohio 
Honeywell Test Instrument! Ow .• Box 5227. Denver. Colo. .... p. 1403 
Kay Electric Co •• Maple A .... Pine Brook. N. J. ... P 1418.1419.1422 
London Co., 811 Sharon Dr •• Westlake. Ohio 
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GENERATORS. MARKER .(CDnt'dl . 

Upar. lac., SpICIIII'ndIcII _rna AfIInaIDa _. FJ!l1 CIrIrU, ... 
RCA EIcIIn. C .... nuts. 415 5ntIt .. $t;·IIIrr .... J. 
TIIdraIrII, Inc., BII5IIO, Blmrlel, Ore. 
WMIIl, 8158E1111aeer Rd., SU ...... Calli. ............ ,. p 1544 
Aertech Inds., a15 Stewart Dr" Sunnyvale. Calff. 
B & II, 1B1l1 W. Belle PlBine Ave., Chicqo,JH. 
Blonder·TongueLabs InC., 9 Alling St, Newark, N. J. . 
Eico ·Ele.ctronic Instrument Co" Inc., 283 Malta St, Brool!lyn, N. Y. 
Hewlett·Packard Co.. 1501 Page Mill Ad., Palo Alto. Calff. 
Jackson Electrical Instrument Co., 35 WindsGn Ave.,. Mineola, N. Y. 
Jerrold Electronics Corp.; 401 WalnutSt, Philadelphia, Pa. 
Labgear, lid., CI'OII1WiIl Rd., Cambridge. Eng. . 
Leader Instrs. Corp" 24-2() Jackson ~Ve" I.oog I~and City, N. Y. 
Maguro Denpa Sokki I<. 1<., 51 2-chome, Meguro.iw, Tokjo, lap. 
Microwave/Systems, Inc.. 1 Adler Dr. E. Syracuse. N. Y. 
Philips Electronics IndusbieS; ltd., 116 Vanderhoof Ave., Toronto, Ont, Can. 
Polarad Elctrns. Instr .• 34-Cl2 Queens Blvd., long Island City, N. Y. 
Precise. Electronics. 76 E. 2nd St, Mlneola,~. Y. 
Sencore. Inc •• 426 S. Westgate Dr.; Addison, III. 
Stoelting. C. H., Co •• 424 N. Homan Ave •• Chicago. III. 
TelonicEngineering Co .• Box m, Laiuna Beacb, Calif. 
Telonic Inds., Inc. 60 N. first Ava.,.Baeeh Grove, Ind. 
Zeta Labs., Inc., 616 National Ave. Mountain View, Calff. 

GENERATORS; MICROWAVE. 
AEI. Inc.. P.O. Bas 552. Lansdlle, Pa. 
Applied Rllearn, Inc.. 78 thyllS Ava. Part WulliaJlln, •• Y. p 1651 
Cobr EIcIIu., lac., 7 at_a Ava. Stalllferd, Cont. • . • • • • • • • p 1657 . 
DIU&las Microwave Ca., RaHIUII PL, MallSlllleek, .. Y. •••.• p 1658 
E,II Raslll1b Lailorallrias Inc.. Box 1288, Oakllnd. Calff. ,..... p 1370 
Electr./illta lac., 3121 Beatal $t; Garland, Tax. •••••••••.•• p 1666 
frequency Ellllintering Labs, P.O. Box 527, fllllilllldale, .. J. 
ItaJ Electric Ct., Maplt An.. PlDI BmII, .. J...... ••• •• p 1418.1422. 
Mlero-Powarlnc., 25-14 Braadway,longisland CIty, .. y. .... p 1683 
MIcrIWlVl CIYIty Lab .. lac •• 10 N. leach Ava. La CreDI'. IU. •. p 1687 
ILC EltcIroDlcs Inc. 25 MartIn PI., Port CIIesbr, .. Y. 
Slientlfic.AUlnta IIC., Box,I3854, Atlanta. ca. . 
Strvt CDI'J. If garlca, 111 New SoIIIII Ri, 1ticIIs¥IIt, I.Y. ... P 1708 
SIgnaIitI. Inc., 1833 Hack Alt.. Napllll" N. L ............. p 1805 
Sorensen Operatlll, RlcUrtll Ave. NIllWllIk, ConI. 
Twan Corp., 2448 .. Shatlelan_ Ava. Indilnapells, lad. •• , • •• . p 1508 
Trak MicrDWIYI Corporatiall, 4728 KeIIIIelly ReI., T ... a, Fla, .. p 1713 
.Wllascbel EaR Ct. Inc. P.O. III 577. Baillie ..... Md. 
Aertech Inds., 815 Stewart Dr., Sunnyvale. Calif. 
Airborne Inslruments Lab., Div. CuUer·Hammer, Inc •• Deer Park, N. Y. 
Aircom, Inc., Rta. 168, Union, N. H. 
Alfred E1ectronica, SllInford Indl. PII.. 3176 Porter Dr., Palo Alto, Cain. 
Alpha Industries. Inc., 381 Elliot st., Newton Upper Falls, Mass. 
Alto Scientific Co .• Inc., 4083 Transport St, Palo Alto, Calif. 
Anrilsu Elee. Co., Lid. 12·20. Minamia$ 4 choma. Mlnalo-ku, Tokyo. Jap. 

,Applied Microwave Lab, Inc.. Andover St, Alldover, Mass. 
Beckman Insb's., Inc .• Elctrn.lnstrs. Div .• 2200 WriglltAve .• Richmond, Calif. 
Collins Radio eo. Dallas, Texas 
Elpac Rf /MiclOWlYl. 18651 Von Karman Ave •• · Irvine. Calff. 
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RCA Elctrn. Components, 415 South 5t11 St., Harrison. N. J. p 1476 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. ... p 1708 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport. Conn. 

p 1488· 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Teman Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. ... . .. p 1508 
Weinschel Engl'(. Co. Inc., P,O. Box 517, Galtllersburg, Md. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Airborne Instruments Lab., Div. C.tler·Hammer, Inc., Deer Park, N. V. 
Ajax Magnethermic Corp., 1745 Overland Ave., N. E., Warren, Ohio 
Alban Electronics, 111 Cedar la., Englewood, N. J. 
Anritsu Elec. Co., ltd., 11-20, Minamiazabu 4 chome, Minato,ku, Tokyo, Jap. 
Applied Microwave lab, Inc., Andover St., Andover, Mass. 
Astro Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. J. 
CCA Electronics Corp" 716 Jersev Ave" Gloucester. N. J. 
Canoga Electronics Corp., 8966 Comanche,Chatsworth, Calif. 
Clemens Mfg. Co., 630 So. Berry Rd., St. louis, Mo. 
Collins Radio Co., Dallas, Texas 
Cycle·Dyne, Inc., Sub. Axel Elctrns. Inc., 134-10 Jamaica Ave" Jamaica, N. V. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. V. 
Engineering Assocs" 434 Patterson Rd., Davton, Ohio 
FECO, A Bangor Punta Co., 5855 Grant Ave., Cleveland, Ohio 
General Microwave Corp., 155 Marine St., Farmingdale, N. V. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Jerrold Eleetronics Corp., 401 Walnut St., Philadelphia, Pa. 
Knapton Assocs" 11 Mulberry St., Nashua, N. H, 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Kruse.storke Elctms., 790 Hemmeter la., Mountain View, Calif. 
leader Instrs. Corp., 24-20 Jackson Ave" long Island City, N. V. 
Lindberg Hevi·Duty, 2450W. Hubbard St., Chicago, III. 
litton Inds., Electron Tube Div., 960 Industrial.Rd" San Carlos, Cal. 
Mann·Russell Elctrns., Inc., 1401 Thorne Rd., Tacoma, Wash. 
Meguro Denpa Sokki K. K" 51 2·chom., Meguro-ku. Tokvo, Jap. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Micronetics DiY., 7155 Mission Gorg. Rd., San Di.go, Calif. 

Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. V. 
Polarad Elct.ms. Instr., 34-02 Queens Blvd., long Island City, N. V. 
Precise Electronics, 16 E. 2nd St., Mineola, N. V. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, III. 
RF Communications Inc., 1680 University Ave., Rochester, N. V. 
RF Comms., Inc;, 1680 University Av •. , Rochester, N. V. 
RFO Inc., 1501 W. Cass St., Tampa, Fla. 
Radio Research Co., 189 Mt. Pleasant AV'",Rockaway, N. J. 
Raybond Elctrns. Inc., 930 Washington St., Norwood, Mass. 
Reeve Elctrns., Inc., 60J.EEM·W. lake St., Chicago, III. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Schlumberger Overseas GMBH, 111 Park Ave., Scotch Plains, N. J. 
Stark Electronic Instrum.nts, ltd., 180 Station St., Ajax, Ont., Can. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Teflel Electronics, Inc.,27·(11 Brooklyn.Queens Expwy., W., Woodside, N. V. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Tel·lnstrument Elctrns. Corp., 728 Garden St., Carlstadt, N. J. 
Telonic lnds., Inc., 60 N. First Ave., Beech Grov., Ind. 
Thermatron Div., Willcox & Gibbs, 1040 Ave. of the Americas, N. V., N. V. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Wandel & Goltermann/Tel·Com, 6 Great Meadow la., Hanover, N. J. 
Wavetek, Indiana Inc., 3000 Shelby St., Indianapolis, Ind. 
Westinghouse Elec. Corp., Industrial Group, Box 868, Pittsburgh,Pa. 
White Electromagnetics, Inc., 656 lofstrand La., Rockville, Md. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Winslow Tele·Tronics, Inc., 1000 First Ave., Asbury Park, N. J. 

GENERATORS. SAWTOOTH 
Accutronics, Inc., &28 North St., Geneva, 111. 
Beta Instrument Corp., 311 Elliot St., Newton Upper falls, Mass. P 1184 
Chronetlcs, 500 Nuber Ave., Mt. Vernon, N. Y. 
Exact Elctrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. .... P 1383 
Gibbs Mfg. & Research Corp., 450 N. Main St., Janesville, Wise. 
Industrial Control Co., Central Ave. at Plnelawn. Farmingdale, N. Y. 
Kay Electric Co., Maple Ave., Pine Brook, N. J,. ..•..••••... P 1418 
TektroniJ, Inc., Box 500, Beaverton, Ore. 
Wavetek, BI59 Engineer Rd., San Diep, Calif. ........ P 1532-1542 
Alfred Electronics, Stanford Indl. Pk., 3176 Porter Dr., Palo Alto, Calil. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Berkeley Nucleonics Corp., 1198 Tenth St., Berk.ley, Calif. 
Celco, 70 Constantihe Dr., Mahwah, N. J. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. V. 
Data Instrument Div., 7300 Cresc.nt Blvd., Pennsauken, N. J. 
Data Royal Corp., 8014 Armour St., San ·Di.go, Calif. 
Eico Electronic Instrument Co., Inc., 183 Malta St., Brooklyn, N. V. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
In Instruments, In Aerosll"ce/Optical Div., 15191 BI.dsoe St., 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Polarad Elctms. Instr., 34·01 Queens Blvd., long Island City, N. V. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Procedyne Corp., 221 Somerset St., N.w Brunswick, N. J. 
Randam Electronics, Inc., 3091 Shadycrest Dr., Cincinnati, Ohio 
Telonic Inds., Inc., 60 N. Firsl Av •. , Beech Grove, Ind. 
United Recording Electronics Inds., 11921 Valerio St., N. Hollywood, Calif. 

GENERATORS. SIGNAL. STANDARD TYPE 
Aceutronics, Inc., &28 North St., Geneva, III. 
B & K Instruments, Inc., 5113 West 164th St., Cleveland, Ohio.. p 1336 
Douglas Mlcr'1lwave Co., Railroad Pl., Mamaroneck, N. Y. ..... P 1658 
Dranetz Engineering labs, Inc., 1233 North Ave., Plainfield, N. J. P 1366 
Exact Elctrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. .... P 1383 
Frequency Engineering Labs, P.O. Box 521, Farmingdale, N. J. 
Heath Co., Dept. 180, Benton Harbor, Mich. .............. P 1397 
Hickok Electricallnstr. Co., 10514 DuPont Ave.,. Cleveland, Ohio 
Intercontinental Elctrn. Corp., Box lSI, Fairport, N. Y. .. P 1409 
Kidde, Walter & Co., Inc., 615 Main St., Belleville, N. J. 
LogiMetrics, Div., 100 Forest Dr., Greenvale, N. Y. ....•. P 1428,1429 
london Co., 811 Sharon Dr., Westlake, Ohio . . . .. P 1427 
Marconllnstr~, 111 Cedar La., Englewood, N. J. ............. P 1432 
Measurements, Box 180, Boonton, N. J. .................. p 1437 
Melpar, Inc., Special Products Dept., 7116 Arlinpon Blvd., Falls Church, Va. 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. P 1440 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
Petersen Radio Co., Inc., 2800 W. Broadway, Council Bluffs, Iowa 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. J. .... P 1476 
Rems·Hoffman Div., 400 W. North St., Carlisle, Pa. 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 

P 148B 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Teleo$/gnal Corp., 250 Crossways Park Dr., WOOdbury, N. Y. . . . . . P 757 
Tmcan Corp., 2446 N. Shadeland Ave., IndianapOlis, 1InI. . . • . .. P 1508 
Tracor Inc., 6500 Traeor La., Austin, Texas ............... P 1511 
Triplett E1ectrlcallnstr. Co., 280 Harmon Rd., Bluffton, Ohio I 

Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Alban Electronic~ 111 Cedar la., Englewood, N. J. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Microwave lab, Inc., Andover St., Andover, Mass. 
B & K, 1801 W. B.lle Plaine Ave., Chicago, III. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Clemens Mfg. Co., 630 So. Berry Rd., St. louis, Mo. 
Collins Radio Co., Dallas,Texas 
Data Instrument Div., 7300 Crescent Blvd., P.nnsauken, N. J. 
Data Royal Corp., 8014 Armour St., San Diego, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. V. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Eico Electronic Instrument Co., Inc., 283 MaltaSt., Brooklyn, N. V. 
mgineering Assocs., 434 Patterson Rd., Dayton, Ohio 
General Radio Company, 300 Baker Av.:; W. Concord, Mass. 
Hewl.tt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City,.Cal. 
Iwatsu Elee. Co., ltd., 741, l-chom., Kagayama, Suginami·ku, Tokyo, Japan 
Jackson Electrical Instrument Co., 35 Windson Ave., Min.ola, N. V. 
leader Instrs. Corp., 24-10 Jackson Ave., long Island City, N. V. 
Levell Elctrns. ltd., Park Rd., High Barn.t, Herts, Eng. 
Meguro Denpa Sokki K. K., 51 2·chome, Meguro-ku, Tokyo, Jap. 

GENERATORS. SINE WAVE 

Mercury Electronics Corp., 315 Roslyn Rd., Mineola, N. V. 
Microdot Inc., 120 Pasadena Ave., S. Pasadena, Cal. 
New london Instrument Co., Box 189, New london, Conn. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. V. 
Polarad Elctrns. Instr., 34·02 Queens Blvd., long Island City, N. V. 
RF Comms., Inc., 1680 University Ave., Rochester, N. V. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Radio Research Co" 189 Mt. Pleasant Ave" Rockaway, N. J. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N. Y. 
Rohde & Schwarz Sal.s Co., llIlexington Av •. , Passaic, N. J. 
Schlumberger Overseas GMBH, 2ll Park Ave., Scotch Plains, N. J. 
Si.mens America, Inc., T.lecom Div., 350 Fifth Ave., New York, N. V. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Unit.d Recording Electronics Inds., 11912 Valerio St., N. Hollywood, Calif. 
Viewle" Inc., Veterans Memorial Hwy. & Broadway, Holbrook, N. V. 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., Lexington, Mass 

GENERATORS. SINE WAVE 
Acoutronics, Inc., 628 North St., Geneva, III. .............. P 1063 
American Time Products, Bulova Watch Co., Inc., 

81·20 Woodside Ave., Woodside, N. Y. 
Aslrodata, Inc" 240 E. Palals Rd., Anaheim, CaIH. 
B & K Instruments, Inc., 5113 West 100 St., Cleveland, Ohio.. P 1336 
CML Inc., 350 Leland Ave., Plainfield, N. I. 
Cllftornla Instr~ Corp., 3511 MidwaY Dr., San Diego, Calif. 
CalHomla Instruments Corp., E1in DiY., 3511 Midway Dr., San Diego, Cal. 

P 1358 
Connor·Wlnfield Corp., Winfield, 111. ••••••.••.••••••••••• P 1087 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif, 
Exact E1ctrns. Inc .. 455 Southeast 2nd Ave., Hillsboro, Ore. .... P 13113 
Fork Standards Inc., 213 Main St., West Chicago, III. 
Frequency Electronics, Inc., 3 Delaware Dr., lake Success, N. Y. 
Gibbs Mfg. & Research Corp., 450 N. ~in St., Janesville, Wise. 
Greenray Industries, Inc., 840 W. Church Rd., Mechanicsburg, Pa. 
Heatll Co., Dept. 180, Benton Harbor, Mich. .............. P 1397 
Hickok Eleetricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Holt Instrument labs, P.O. Box 230, Oconto, Wise. 
Industrial Tesl Equlpt Co., 20 Beechwood Ave., Port Washinpon, N. Y. 
logiMetrics, DIY., 100 Forest Dr., Greenvale, N. V. P 1428 
London Co., 811 Sharon Dr., Westlake, Ohio ... . . . . . . P 1427 
Lorch·Adret Corp., 105 Cedar La., Engfewood, N. J. ' 
M F Electronics Corp., 118 East 25t11 St., New York, N. y, 
Marconllnstrs., 111 Cedar La., Englewaod, N. J. . . . . . . . .. ... P 1433 
Measurements, Box 180, Boonton, N. J. 
Melpar, Inc., Special Products Dept, 1116 Arlinpon Blvd., Falls Church, Va. 
Metric Engeg., 5235 E. Simpson Rd., Meehanlcsburg, Pa. P 1440 
Motorola Contm. & Eletrns., Inc., 4501 N. Augusta Blvd., Chicago, 111. 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
RCA Eletrn. Components, 415 South 5th St., Harrison, N. J. ... P 1476 

Sclentlfic·AHanta Inc., Box 13654, Atlanta, Ga. 
Spectrum TechnololY Inc .. Box 368, Goleta, CaIH. 
Tektronix, Inc., Box 500, Bearerton, Ore. 
Tele.signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Waveforms, 11922 Valerio St, N. Hollywood, Calif. ...•. P 1530,1531 
Wavetek, B159 Engineer Rd., San Diego, Calif. ........ P 1532-1542 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Alban ElectrOnics, 1lI Cedar la., Engl.wood, N. J. 
Alpha Electronic Services, 344 N. Stat. ColI.ge Blvd., Orang., Calit 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. -
Anritsu Elee. Co., ltd., 11·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bogue Electric Mfg. Co., 52 Iowa St.,Paterson, N. J. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. J. 
Collins Radio Co., Dallas, T.xas 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Data Royal Corp., 8014 Armour St., San Di.go, Calif. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
DynamiC Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. V. 
Eleelric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Gen.ral Radio Company, 300 Baker Av •. , W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
lnet·Power, 711 W. Knox St., Gardena, Calif. 
Iwatsu Elee. Co., ltd., 741, l·chome, Kagayama, Suginami·ku, Tokyo, Japan 
J.tronic Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lab Electro·Acoustiqu., 5 Rue Jules·Parent, 92:Ru.il, Malmaison, France 
levell Elctrns. Ltd., Park Rd., High Barnet, Herts, Eng. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Meg.ro Denpa Sokki K. K., 51 2·chome, MegurOoku, Tokyo, Jap. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
NH Research, Inc., 1510 S. Lyon St., Santa Ana, Calif. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Philips Eleelronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. V. 
Precise Electronics, 76 E. 2nd St., Mineola, N. V. 
Precision Apparatus, 1801 W. Bell. Plain., Chicago, III. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anah.im, Calif. 
Pracedyne Corp., 221 Somerset St., New Brunswick, N. J. 
RF Comms., Inc., 1680 University Ave., Rochester, N. V. 
Riverbank labs., Dept. of Engrg., P. O. Box 65, Geneva, 111. 
Rohde & Schwarz Sales Co., llIlexington Ave" Passaic, N. J. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calif. 
Spectral Dynamics Corp. of San Diego, P.O. Bo, 671, San Diego, Calif. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Telonic Inds., Inc., 60 N. First Ave., Beech Grove, Ind. 
Transystems Elelm. Co" 2200 Central Rd., Fort lee, N. J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Venner Elctrns. tid., Kingston By·Pass, New Malden, Surrey, Eng. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Weston Inslrs., Inc., Weston·lexington Div., 17 Hartwell Ave., lexington, Mass. 
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GENERATORS. SINGLE-5IDEBAND 

GENERATORS. SINGLE-SIDEBAND 
Nippon Elec. New York Inc., 200. Park Ave., New York,N. Y. 
Premier Microwave Corp.,.35 New Broad St,Port Chester,N. Y. 
Alpha Industries, Inc., 381 Elliot St.,Newton Upper Falls, Mass. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Micro-Radionics, Inc., 14844 Oxnard St, Van Nuy., Cal. 
Micro-Tel Corp., 1406 Shoemaker Rd" Baltimore, Md. 
Microwave Dev.labs. Inc., 87 Cresent Rd., Naedham Hgts., Mass. 
Polarad Elctrns. Instr .• 34-02 Queens Blvd., Long Island City, N. Y. 
RF Communications Incij 1680 University Ave., Rochester, N. Y. 
RF Comms., Inc., 1680 nlversity Ave., Rochester, N.Y. 
Radio Research Co., 189 MI.Pleasant Ave., Rockaway, N. J. 
Schlumberger Overseas GMBH, 211 Park Ave., Scotch Plains, N. J. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Wiltron Co., 930 East Meadow Dr., Pal.o Alto, Calif. 

GENERATORS. SPECTRUM .... SEE 
GENERATORS. SWEEP 

GENERATORS. SQUARE WAVE 
Acc'lr.nics, Inc., 628 N.rth St, Geneva, III. 
Aritech Corp" no Lincoln St., Brighton, Mass. 
Astrodata, fnc., 240 E. Palals Rd., Analleim, CallI. 
Chronetlcs, 500 Nuber Ave., Mt Vernon, N. Y. 
Exact Elctrns. Inc., 455 Southeast 2nd Ave., HAlsboro, Ore. . • . • p 1383 
Fork Standards Inc., 213 Main St, West Chicago, III. 
Frequenc, Electronics, Inc.,.3 Delaware Dr., Lake Success, N. Y. 
Gibbs Mfg. & Research Corp .• 450 N. Main St, Janesville, Wise. 
Greenra, Industrie~ Inc., 840 W. Church Rd.,. Mechanicsburg, Pa. 
Heath Co., Dept 180, Benton Harbor, Mich. .. .. . . . . . . . .• . p ·1397 
Kikusui Elctrns. Corp., 3-1175, Shinmaruko·Higashi, Kawasaki·City, 

Kanagawa·Prel., Japan .................... _ .. .. .. .. p 1425 
London Co., 811 Sharon Dr" Westlake, Ohio •..•.......... ' P 1427 
Lorch·Adret Corp., 105 Cedar La., Englewood, N. J. 
Measurements, Box 180, Boonlon, N. J •......... : . . . . . . . . . P 1437 
Metric Eng,g., 5235 E. Simpson Rd., MechanicsliurL Pa. .. _ . . P 1440 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
RCA Elctrn. Components, 415 Soutb 5th St., Harrison, N. J. P 1476 
Scientific·Atlanta Inc., Box 13654; Atlaata, Ga. 
Spectrum Technology Inc., Box 368,Goleta, Cain. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Wavelorms, 11922 Valerio St, N. Hollywood, Calil. ..•.. p 1530,1531 
Wavetel!, 8159 Engineer Rd., San Diego, Calif. •......• P 1532-1542 
Weinschel Engr" Co. Inc., P.O. Box 577, GaMbel$burg, Md. 
Alban Electronics, U1 Cedar La., Englewood,N. 1. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif: 
Bicron Bctrns. Co., Barlow St., Canaan, Conn. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N.1. 
Chronetics, Inc., SOO Nuber Ave., Mt Vernon, N. Y. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. 1. 
Data Royal Corp., 8014 Armour St., San Diego, Calif. 
Digiac Corp., Ames Ct, Plainview, N. Y. 
Electronic Enterprises, 775 South Madison Ave., Pasadena, Calif. 
Fisher-Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Industrial Componenls, Inc., '1675 S.E. Allen Ave., Beaverton, Ore. 
Krohn-Hile Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Levell Elctrns. Ud., Park Rd" High Barnet, Herts, Eng. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Philips Electronic Instr., 150 S. Fulton Ave., Mt. Vernon, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, III. 
Preston Scienlific, Inc., 805 E. Cerritos Ave., Anaheim, Calif, 
Randam Electronics; Inc., 3091 Shadycrest Dr., Cincinnati, Ohio 
Seven Assocs, Inc., 568 San Xavier Ave., Sunnyvale, Calif. 
Solar Bectronics Co., 901 N. Highland, Hollywood, Calif. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Telonic Ind~, Inc., 60 N. Flrsl Ave., Beech Grove, Ind. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
United Recording Electronics Inds., 11922 Valerio St, N. Hollywood, Calif. 

GENERATORS. SWEEP 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Accutrooics, Inc., 628 .North St, Geneva, III. 
E·H Resea,~b Laboratories Inc., Box 1289, Oakland, CaIH. 
Eloclro/Data loc., 3121 Benton S1., Garland, Tel, 
Exacl E1e1rns. In8.,.455 Southeast2nd Ave., Hillsboro, Ore. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Industrial Conlnll Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 
Kay Electric Co., Maple Ave., Pine Brook, N. J. ... P 1418,1419,1422 
Kepco Inc., 131·38 Sanford Ave., FlushlnL N. Y. .... . . . . . . . P 2003 
Klkusul Elctrns. Corp., 3·1175, Shlnmaruko-Higashi, Kawasaki,City, 

Kanagawa·Prel., Japan _ ........... /. .... :........... P 1425 
Lorch·Adret Corp., 105 Cedar La., Englewood, N. J. . •• . . . . • . P 1430 
Marconi Instrs., 111 Cedar la., Englewood, N. I. . . . . . . . . . . . .. P 1432 
Micro·Power Inc., 25-14 BroadwaY,.Longlsland City, N. Y. .••• P 1683 
Millen, James, Mig. Co. Inc., 150 Exchange St, Malden, Mass. " P 1442 
Nippon Elee. New York Inc., 200 Park Ave" New York, N. Y. 
RLC Electronics Inc., 25 Martin Plo Port Chestor, N. Y. 
RCA Elctrn. Component~ 415 South 5th St, Harrison, N. J. ... p 1476 
Servo Corp. 01 America,111 New Soulll Rd., Hicksville, N. Y.. P 1708 
Texscan Corp., 2446N. Shadeland Ave.,' Indianapolis,lnd.~.. . . .. P 1508 
Waveiorms, 11922 VaierioSt, N. Hollywood, Calif. •.•.• P 1530,1531 
WaveteK, 8159 Engineer Rd. Sat! Diego, Calff. P 1533-1542, 1544, 1545 
Advanced Measurement Instrs., Inc" 109 DoverS!., Somerville, Mass. 
Alfred Electronics, Stanford Indl. Pk., 3176 Porter Dr., Palo Alto, ;Calif. 
Anritsu Elec. Co., ltd., 12-20, Minamiazabu 4 chome, Min.to·ku, Tokyo, lap. 
Ar~onaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
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B & K, 1801 W. Belle Pleine Ave., Chicago, III, 
Blonder·Tonguetabs Inc., 9 Alling St., Newark, N. J. 
Celco, 70 Constantine Dr., Mahwah, N. J. 
Data Royal Corp., 8014 ArmourSt., San Diego, Calif. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy" Westwood, Mass. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
General Radio Company, 300 Baker Ave., W.Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., ·PaloAlto, Calif. 
Jackson Electrical Instrument Co., 35 Windson Ave., Mineola, N. Y. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 

_ Jetronic Industries, Inc., Main& Colton .Sts." Philadelphia, Pa. 
Kruse·Storke Belrns., 790 Hemmeter la., Mountain View, Calif. 
leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St., PhRadelphia, Pa. 
Meguro Denpa Sokki K. K., 51 2-chome, Meguro-ku, Tokyo, Jap. 
Nelson-Ross Electronies, Inc., 5·05 Burns Ave., Hicksville, N. Y. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., long Island City, N. Y. 
Precision Apparatus, 1S01 W. Belle Plaine, Chicago, III. 
RF Comm~, Inc., 1680 University Ave., Rochester, N. Y. 
Radio Research Co., 189 Mt Pleasant Ave., Rockaway, N. J. 
Rohde & Schwarz Sales Co., llllexington Ave., Passaic, N. J. 
Sencore, Inc., 426 S. Westgate Dr., Addison, III. 
Siemens America, Inc., Telecom Div., 350.fifth Ave., New York, N: Y. 
Solar E1eelronics Co., 901 N. Highland, Hollywood, Calil. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Tel·lnstrument Elctrns. Corp., 728 Garden St., Carlstadl, N. J. 
Telonic Inds., inc., 60 N. First Ave., Beech Grove, Ind. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calil. 
Wavetek, Indiana Inc. 3000 Shelby St, Indianapolis, Ind. 
White Electromagnetics, Inc., 656 lofslrand la., Rockville;. Md. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

GENERATORS. THERMOELECTRIC 
Best Electrics Dlv., 1211 E. Denny Way, Seattle,Wash. .......P 2798 
Electro Impulse, Inc., 116 Chestnul St, Red Bank, N. J. •..... P 1250 
RCA Elclm. Camponents, 415 .Soulll 5th St, Harrison, N. J. 
Generallnstr. Corp., Therl1\Oeleelric Div., 65 Gouverneur St., Newark, N. J. ' 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
International Energy Conversion, Inc., 430 Kirby st, Garland, Tex. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Materials Electronic Products Corp., 990 Spruce St., Trenton, N. 1. 
Sanders Nuclear Corp., 95 Canal St., Nashua, N. H. 
3M Co., 3M Center, St. Pau~ Minn. 
Westinghouse Elec. Corp., Defense Prods., Box. 2278, Pittsburgh, P~., 

GENERATORS. TIME CODE 
Astrodata, Inc., 240 E. Palais Rd., Anihelm, Calif. ..... P 1016,1017 
Calilornia Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Chrono·Log Corp., 2583 W, Chester Pike, Broomall, Pa. ...... P 767 
Oatatron, Inc., 1562 Reynolds St, Santa Ana, Calif •....•• _... . P 775 
Dynamics Instrumentation, 583 Montere, Pass Rd., Montere, Pk., Cal. 
Exact Efctrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. 
Geo Space Systems, Inc., 6301 49tfl St N., St Petersburg, Fla. P 781 
Seotech, A Teledyne Co., Dept 14, 3401 Shiloh Rd., Garland, Tex. 
Gibbs Mfg. & Research Corp., 450 N. Main St, lanllvUle, Wisc. 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. . . . . . . . . . P 1040 
Metric Systems Corp., 736 N. Beal St., Fort Wallon Beach, Fla. P 787 
Neulronlc Corp., Box 625, st. Louis, Mo. ...••............ P .1448 
Parabam Inc., 3017 E. las HermanasSt, Compton, Cal. ...... P 793 
Parzen Rosearch Inc., 48 Urban Ave., Westbury, N. Y. .• . . . . . p 1460 
Pllcblon Timer Co. Inc., 400 Wesley Ave., Weslllrook, Conn. 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. ........ P 1718 
Adtrol Electronics, Inc., 116 North 7th St., Philadelphia, Pa., 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Bclrn •. Corp. of N. J., Box 43, Metuchen, N. 1. 
Bicron Belrns. Co., Barlow St., Canaan, Conn. 
Collins Radio Co., Dallas, Texas 
Datapulse Div., 10150 Jefferson Blvd., Culver City, Calif. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
EDP Corp., Box 6485, Orlando, Fla. 
Electronic Engrg. Co. 01 Calif., 1601 E. Chestnut Ave., Santa Ana, Calif. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Nav.cor Inc., Valley Forge Ind. Pk., Norrislown; P •. 
Philips Electronics Induslries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Red lake Labs., Inc., 2971 Corvin Dr., Santa Clara, Calif. 
Syslron·Donner Corp., One Systron Dr., Concord, CaIH. 

'Transystems Elctm. Co., 2200 Central Rd" Fort lee, N. J. 

GENERATORS. TIME DELAY 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Aritech Corp., t30 Lincoln St., 8righton, Mass. .••••. . • • • . .•. PI285 
Atec, loc., 1125Lumpkin St, Houston, Tex. .............. P 1015 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. :...... P 1332 
CMC, 12870 Bradle, Ave., San Fernando, Calff. . .. .. . •. . ...... P 1354 
CalHornla Sys. Comp" Inc., 9176 Independence, Chatsworth, Cal. 
ChronatfF!, 500 Nuber AVI., Ml Vernon, N. Y. 
Conlnll Logic, Inc., 3 Strathmore Rd., NatkK, Mass. 
DlgHal Dovlces Div., 200 Michael Dr., Syosset, N. Y. 
Eldorado Elctrn~, 601 Chalomar Rd., Concord, Calif. .. .. ;..... P 1369 
Exact E1ctrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. 
Fork Standanis Inc., 213 Main SI., West Chicago, III. 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. 
Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., Falls Church, Va. 

Metric Systems Corp., 736 N. Baal St, Fort Walton Bmh, Fla. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Solid State Elctrn. Corp., 1532111ayen SI.,. Sepulveda, Cal. 
Tektronix, Inc., Box 5OD, Beaverton, Ore. 
Tempo Instr. Inc. E. Bethpage Rd., Plainview, N. Y. . ........ . 
Vega Precision Lal1s., Inc., Z39 Maple Ave., Vienna, Va •...... 
Abtronics, Inc., Box 712, Livarmore, Calif. 
Argonaut Assoc~, Inc., P.O. Box K, Beaverton,. Ore. 
Autro.iiics Corp., 180 N. VinedoAve., Pasaden, •• Calif. 
Chronetics, Inc., 500 Nuber Ave., Mt Vernon, n. Y. 
Collins Radio Co., Dallas, Texas , 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Datametrics,.lnc., 87 Beaver St., Waltham, Mass. 

P 1115 
p 787 

P 1053 
P 1718 

Datapulse DiY., 10150 Jefferson Blvd.,. Culver City, Calif. 
De·Tec-Tronic Corp.,.2512.N. Halsted St, Chicago, III. 
Digital Data Systems, 18319 BryantS!., Nortl!ridge, Cal. 
Electronic Counters, Inc., 235 Jackson· St., Englewood, N. 1. 
Fisher-Akin Co., P.O. Box 698, Manhattan Beach, Calif. " 
Hewiett·Packard Co., 1501 Page Mill Rd.,. Palo Alto, Calif. 
Instrumentation Technology Corp., 1~811 Napa st, Northridge, Calif. 
Modular CircuHs Inc" .4420 Transmission Rd.,Phoen~, Ariz. 
Philips Eleelronics Industries, ltd., 116 VanderiwofAve.,Joronto, Onl, Can. 
Sensor Corp., 97 Indian Field Rd., Greenwith, Conn. 
TRW Instruments, 139111ino~ St., EI SegUndo; Calif. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Transystems Elelrn. Co., 2200. Central Rd., Fort Lee, N. J. 
Venner Elelrns.ltd.,KingstonBy·Pass, New,Malden,Surrey, Eng. 

GENERATORS. TIME DELAY & GATE 
Aerospace Research Inc., 130 UncolD St, Boston, Mass.. •• . . P 1647 
Anadex Instruments Inc., 1833 Haskell Ave., Van Nuys, Caul. 
ArHech Corp., no Lincoln St, Brighton, MasL. • • .. •. ... . .. .• P 1285 
Atec, Inc., 1125Lumpkin .St, Hoostln, Tel, ' .. :........... P 1015 
Austron, Inc., 10214 N. Inlerregiloal HWy., Austin, Tex. 
CalHornia Sys. Camp., Inc., 9178 Independence, Chatsworth., Cal. 
Chronetlcs, 500 Nuber Ave.,Mt Vernon, N. Y. 
Control LogiC, Inc., 3 Slralllmore Rd., Natick, Mal$, 
Digital Darices Div., 200 Michael Dr., Syossel, N. Y. 
Exact Elclrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. 
Haydon, A. W. Co., 232 N. EfrII St., Waterbul}, COM. 
Melpar, Inc., Special Products Dept, 7776 Arilnglen Blvd., Falls Cburcb, Va. 

P 1115 
Mitric Systems ClIP., 738 H. Beal St, Fort Walton Beach, FIa. P 787 
Pracision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
Solid State Elclm. Corp., 15321 Rayen St, Sepulveda, Cal. 
Venus Scientific Inc., 399 Smilll St., Hit:ksYille, H. Y. ... P 2142,2143 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Autronics Corp., 180 N. Vlnedo Ave., Pasadena, Cain. 
Berkeley Nucleonics Corp., 1198 Tentfl St., Berkeley, Calif. 
Chronetics, Inc., 500 Nuber Ave., MI. Vernon, N. Y. 
Collins Radio Co., Dallas, Texas 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
D .. Tec·Tronic Corp., 2512 N. Halsted SI., Chicago, III. 
Digital Data Systems, 18819 Bryant St, Northridge, Cal. 
Electronic Counlers, Inc., 235 Jackson St., Englewood,N. J. 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Sante Ana, Calif. 
Fisher-Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo. Alta, Calif. 
Instrumentation Technology Corp., 18811 Napa St, Northridge, Calif. 
Nanosecond Systems, Inc., 176 Linwood Ave., Fairfield, Conn. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
TRW Instruments, 139 lII.inois St, EI Segundo, Calif. 
Trapac Corp. of Arner., 30 W. Hamilton Ave., Englewood, N. J. 

GENERATORS. TIMING.· DIGITAL 
Acc.tronies, loe., 628 North. St, Geneve, III. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. .•.•.• P 1647 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N; Y. 
Anadex Instruments Inc., 7833 Haskell Ave., Van Nuys, Calff. 
Aritech Corp., HO Lincol.n St., Brighton, Mass. 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, CalH. •....• p 1016, 1017 
Atec, Inc., 1125 Lumpkin St., Houston, Tel, .. .. .. .. .. .. .. p 1015 
Austran, inc., 10214 N. Interregional Hwy., Austln,Tex. ..•.•.. P1332 
Automation Development Co., 9905 W. Jefferson B1Yd., Culver City, .Cant. 
CalHornla Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal 
Chrono·Log Corp., 2583 W. Chestor Pike, Broomall, Pa. ..•.•. P 767 
Connor·Wlnfield Corp., Winfield, ID. 
ContrGI Logic, Ine., 3 Stratflmore Rd., Matlck, Mm. 
Datatron, Inc., 1562 Reynolds St, Santa Aoa, CaIH. •••.•••.•. P 775 
Dranell Engineering Lab~ Inc., 1233 North. Ave., Plainfield, N. I. P 13~ 
E·H Research Laboralorleslnc., Box 1289, Oakland, Calif. 
Exact Elelrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. 
Ferwalt W. H. Inc., Webb Rd., Lapwai, Idabo 
.fork Standards Inc.; 213 Main St, West Chicago, Ill. .•.••••. P 1099 
Geo Space Systoms, Inc., 8301 49th St N" St PllerstiarL fla. 

P 781,1393 
Gibbs Mig. & Researcb Corp., 450 N. MainSt, Janesville, Wise. 
Haydon, A. W. Co., 232 N. Elm St, Walerbury, Conn. .....•.•. p 1040 
Meipar; Inc., Special Products Dept. 7176 Arlington Blvd., Falls Church, Va. 

Metric Engig., 5235 E: Simpson Rd., Mecbanlcsburg, Pa. ....• 
Metric Systems Carp., 736 N. Beal St, Fort WaHon Beac~, FIa. 
Parabam Inc., 3017 E. Las Hermanas 'St,Compton, Cal. 
Phllamon Laboratories Inc., 90 Hopper St., Westbul}, N. Y. 

P 1115 
P 1440 
P 787 

P 1130, 1305, 1461 
Precision Timer Co., Inc., 400 Wesley Ave., WestbrooK, Conn. 
Scientific Data Syslems Inc., 101 S. Aviation Bt. EI Segundo, Cal. 
Spectrum TeChnology Inc., Box 368, Goleta, Calff. . ... ; • . . • . p 1133 
ToIeoSignal Corp" 2SO Crosswa,s Park 01., Woodbal}, N. Y. •... p 757 
Tempe Instr. Inc., E. Bethpage Rd., Plainview, N. Y. .......... P 1053 
ADAR Associates Inc., 73 Union Sq., Somerville, Mass. 
Adtroi Electronics, Inc., 116 Nortl! 7tfl St., Phjladelphia, Pa. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart'St., Milwaukee, Wise. 
Autronics Corp., ISO N. Vinedo Ave., Pasadena, Calif. 
Avtron Mfg., Inc" 10409 Meech Ave., Cleveland, Ohio 
Binary Elctrns. 0'· Calil.; 1429 N. State College Blvd;, Anaheim, Calif. 

, Cal·Power Corp" 140 Kansas St:, EI Segundo, Cain. 
Collins Radio Co., Dallas, Texas 
Continental Oat. Systems, Inc,;19W. Fourth St, Dayton, Ohio 
Datapulse Div., 10150 Jefferson Blvd., Culver City, Calil. 
Digiac Corp., Ames Ct., Plainview, N: Y. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dytro Corp., 63 TecSt, Hicksville, N. Y. 
Electronic Couniers,.lnc.,235 JacksonSt., Englewood; N. I. 
Electronic Engrg, Co. of Calif., 1001 E. Chestnut A~e~ Santa Ana, Calif. 
Elpac Data Systems, 18651 Von Karman Ave., Iryine, Cal: 
Fairchild Space & Defense Systems, 300 Robbins 1a., Syosset, N. Y. 
Fisher·Akin Co., P.U.Box 698, ManhattanBeach,Callf. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Hewlett·Packard Co., 150IPage Mill Rd., Palo Alto, Calif. 



Instrumentation Technology Corp., 18811 Napa St., Northridge, Calif. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
lancer Electronics Corp., 1416 W. Main SI., Norristown, Pa. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Onl., Can. 
Rixon Electronics, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calil. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Transystems Elctrn. Co., 2200 Central Rd., Fort lee, N. J. 
Venner Elctrns. ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Zehntel, Inc., 1451J.6th St., Berkeley, Calif. 

GENERATORS. TONE 
Accutronics, Inc., 628 North St, Geneva, III. 
American Time Products, Bulm Watch Co .• Inc., 

61·20 Woodside Ave .• Woodside. N. Y. 
Austron, Inc •• 10214 N. Interreliollli Hwy •• Austin, Tes. ....... P 1332 
Bramco Controls Div., ledes Inc .• College & South. Piqua, Ohio.. P 2286 
Connor·Winfield Corp •• Winfield, til. 
Dynamics Instrumentation. 5S3 Monterey Pass Rd., Monterey pt. Cal. 

P 525 
Exact Elctrns. Inc., 455 Southeast 2nd Ave .• Hillshro, Ore. 
Greenray Industries. Inc .• B4lIW. Church Rd .• Mechanicsburg, Pa. 
Honeywell Testlnstraments 01 ••• Bos 5227. Dentll, Colo. 
Melpar. Inc., Spedal Products Dept. 7776 Arlington Blvd., Falls Churcb, Ya. 
Metric Engrg.. 5235 E. Simpson Rd., M.chanlcslJulf, PI. . . . . . P 1440 
Motorola Comm. & Bctms.ln~. 4501 N. AugustJ Blvd., Chicago, III. P 1124 
Philamon laboratories Inc., 90 Hopper St, Westbury, N. Y. 

P 1130, 1305, 1461 
Singer Co. Instrumentation Oil •• 915 Pembroke St. Bridgeport, Conn. 

. P 1488 
Solid Stale Elctrn. Corp •• 15321 Rayen St, Sepulveda, Cal. 
Tele·Signai Corp., 250 Crossways Park Dr •• Woodbury. N. Y. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. ....... P 1053 
Wavetek, 8159 EnllneerRd., San Dlelo, CaIH. 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
Armec Corp., 195 W. Hills Rd., Huntington Sta., N. Y. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Collins Radio Co., Dallas. Texas 
Electrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
H. B. Engineering Corp., 1101 Ripley SI., Silver Spring, Md. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Pleciron Corp .• Overton, Nebr. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Ventron Elctrns. Corp., Box 529, Bredford, Pa. 

GENERATORS. TONE·BURST 
Aorospace Research Inc., 130 Lincoln St, Boston, Mass. p 1647 
Arilech Corp., t30 lincoln St, Brighton, Mass. ..• . . . . . P 1285 
Austron, Inc., 10214 N. Interregional Hwy., Austin. TeL 
Cohu Electronics Inc •• BoJ' 623, San Diego, CaIH. 
Dranetz Enlineering Lab~ Inc., 1233 North A .... Plainfield, N. J. p 1366 
Exact Elctrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. 
Wavetek, 8159 Engineer Rd., San Dielo, CaIH. ......•. p 1534, 1537 
Bieron Elctrns. Co., Barlow St., Canaan, Conn. 
Data Royal Corp., 8014 Armour SI., San Diego, Calif. 

GENERATORS. TV SIGNAL 
Aceutronies, Inc .• 628 North St, Geneva, III. 
Cohu Electronics Inc., Box 623. San Diego, Calif. 
Hickok Electrieallnstr. Co .• 10514 DuPont Ave .• Cleveland. Ohio 
Kay Electric Co., Maple Ave., Pine Brook, N. I. .. . . . . . . p 1419, 1422 
Measurement~ Box 180, Boonton, N. J. 
Nippon Bec. New York Inc .• 200 Park Ave .• New York. N. Y. 
Tektronix, Inc •• Box 500, Beaverton, Ore. 
Wavetek. 8159 Engineer Rd .• San Diego, CaIH. . . . . . . . . . . . . . . P 1544 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. . 
Colorado Video, Inc., Box 928, Boulder, Colo. 
Consolidated Resistance Sales Corp., 44 Prospect SI., Yonkers, N. Y. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lectrotech, Inc., 1221 W. Oevon Ave., Chicago, III. 
Meguro Denpa Sokki K. K., 51 2·chome, Meguro-ku, Tokyo, Jap. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N. Y. 
Robertson Instrument Co., 1760 W. First SI., Azusa, Calif. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic. N. J. 
Spencer-Kennedy labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Onl., Can. 
Tel·lnstrument Elctrns. Corp., 728 Garden SI., Carlstadt, N. J. 
Telemet Co., 185 Dixon Ave., Amityville, N. Y. 
Telonic Inds., Inc., 60 N. First Ave., Beech Grove, Ind .. 
Videon Corp., 140 E. Main St., Huntington, N. Y. 

GENERATORS. TV SYNCH 
lustron, Inc., 10214 N. Intorregional Hwy., Austin, Tex. 
Cohu Electronics Inc., Box 623. San Diego, Calif. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Colorado Video, Inc., Box 928, Boulder, Colo. 
Craig Corp., 2302 East 15th SI., los Angeles, Calif. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Farmer Electric Products Co., Inc., Tech Circle, Natick, Mass. 
GPl Television, Education & Training Prods. Group.,. Pleasantville, N. Y. 
leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
lear Siegler, Inc., Elctrn. Instr. Div., 714 N. Brookhurst SI., Anaheim, Cal. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Marconi Div., English Electric Corp., 1 Park Ave., New York. N. Y. 
Maryland Telecomm, 10534 York Rd., Cockeysville, Md. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sis., Camden, N. J. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N. Y. 
Roberlson Instrument Co., 1760 W. First SI.. Azusa, Calif. 
Sylvania Elec. Prod., Inc., Comm. Bctrns. Div., Burlington Rd., Bedford, Mass. 
Tel·lnstrument Elctms. Corp., 728 Garden St., Carlstadt, N. J. 

Telemet Co., 185 Dixon Ave., Amityville, N. Y. 
Teletronics, Inc., 760 N. Main St., Orange, Calif. 

GENERATORS. UHF·VHF 
Applied Research. Inc., 76 S. Bayles Ave., Port Washington. N. Y. p 1651 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, CaIH. 
Bectro/Data Inc., 3121 Benton St,Ga~and, TeL 
Instruments For Industry, Inc., 151 Toledo St., Farmingdale. N. Y. 
Kay Electric Co., Maple Ave •• Pine Broolr, N. J. ... P 1418,1419,1422 
LllliMetrles, DiY., 100 Forest Dr., Greenvale, N. Y. ... p 1428 
London Co., 811 Sharon Dr .• Westlake, Ohio .. . . . . .. . . . . . . p 1427 
Marconllnstrs., 111 Cedar La •• Englewood. N. J. p 1432 
Measurements, Box 180, Boonton. N. J. .................. p 1437 
Microwave Cavity labs, Inc., 10 N. Beach Ave., La Grange, ID. 
Motorola Comm. & Bctms .• lee., 4501 N. Augusta Blvd., Chicago, III. 
Nippon Bec. New York Inc •• 200 Perk Ave., New Yorlr, N. Y. 
Scientific-Atlanta Inc., Box 13654, Atlanta. Ga. 
Singer Co., Instrumentation Div., 915 Pembroka St., Bridgeport, Conn. '\ 

. p 14811., 
Texscan Corp .• 2448 N. Shadeland Ave .• Indianapolis. Ind. p 1508 
Wavelelr, 8159 Engineer Rd •• San Diego, Cain. ........ p 1544,1545 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Airborne Instrumenls lab., Div. Cutler-Hammer, Inc., Deer Park, N. Y. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Blonder·Tongue labs Inc., 9 Alling SI.. Newark, N. J. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Cushman Electronics Inc., 166 San lazaro Ave., Sunnyvale, Calif. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co .• 1501 Page Mill Rd., Palo Alto, Calif. 
Jerrold Electronics Corp., 401 Walnut SI., Philadelphia, Pa. 
Jetronic Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
Kruse·Storke Elctrns., 790 Hemmeter la., Mountain View, Calif. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Meguro Denpa Sokki K. K., 51 2·chome, Meguro-ku, Tokyo, Jap. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Precision Apparatos, 1801 W. Belle Plaine, Chicago, III. 
RF Comms., Inc., 1680 University Ave., Rochester, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sis., Camden, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Schlumberger Overseas GMBH, 211 Park Ave., Scotch Plains, N. J. 
Somerset Radiation lab., Inc .• 2060 North 14th SI., Arlington, Va. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Tel·lnstrument Elctrns. Corp., 728 Garden SI., Carlstadt, N. J. 
Telonic Inds., Inc., 60 N. First Ave., Beech Grove, Ind. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Wavetek, Indiana Inc., 3000 Shelby SI., Indianapolis, Ind. 
White Electromagnetics, Inc., 656 lofstrand la., Rockville, Md. 
Zeta labs., Inc., 616 National Ave., Mountain View, Calif. 

GENERATORS. ULTRASONIC 
Accutronics, Inc., 628 North St, Geneva, III. 
Blackstone Ultrasonics, Inc., 820 Center St, Sheffield, Pa. .. p2919 
CML Inc., 350 Leland Ave., Plainfield, N. I. 
Kay Electric CD., Maple AYO .• Pine Brook. N. I. 
Nippon Bec. New York Inc.. 200 Park Ave .• New York, N. Y. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Advanced Patent Technology, Inc., 919 W. Bonanza Rd., las Vegas, Nev. 
Aperco Co., 1383 luddington Rd., East Meadow, N. Y. 
Arenberg Ultrasonic lab., Inc., 94 Green SI., Jamaica Plain, Mass. 
Automation Inds., Inc., 1901 Bldg., Century City, los Angeles, Calif. 
Automation Industries, Inc., Box 950, Boulder, Colo. 
Bendix Corp., Instruments & life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Branson Instruments Co., 76 Progress Dr., Stamford, Conn. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Dawe Instrumenls, ltd., Western Ave., Acton, london W3, Eng. 
Dynasonics Corp., Box 672, Pipestone, Minn. 
Electromation Components Corp., 84 Toledo SI., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
James Electronics Inc., 4050 N. Rockwell SI., Chicago, III. 
Kroh.n·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
l & R Mfg. Co., 577 Elm SI., Kearny, N. J. 
lewis Corp., Rte. 6, Woodbury, Conn. 
linden Labs. Inc., Box 920, State College, Pa. 
Marcal Electro·Sonies, P.O. Box 185, Burbank, Calif. 
Phillips Mfg. Co., 7334 N. Clark St., Chicago, III. 
Sara Scientific Co., Box 321, San Francisco, Calif. 
TAC Technicallnstr. Corp., Scotch Rd., Mercer Airpt., Trenton, N. J. 
Telonic Inds .• Inc .• 60 N. First Ave., Beech Grove. Ind. 
Ultrasonic Appl. of Amer., Inc., 121 W. Sunrise Hwy., lindenhurst. N. Y. 

GENERATORS, WORD 
Arltech Corp., 130 Lincoln St., Brighton, Mass. 
Computer Devices Corp., 63 Austin Blvd .• Commack, N. Y. .... p 1155 
Control Logic. Inc., 3 Strathmore Rd., Naticlr, Mass. 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

p 525 
E·H Research Laboratories Inc., Box.1289, Oakland, Calif. 
Exact Bctros. Inc •• 455 Southeast 2nd Ave., Hillsboro. Ore. 
Non-Linear Systems, Inc., Box N. Del Mar, Calif. ....•...... p 1451 
Pioneer Magnetics Inc., 1745 Berkeley St. Sante Monica. Calif. 
Servo Corp. of America. 111 New South Rd., Hicksville, N. Y. 
Servo Development Corp., 2 Willis Ct, Hicksville. N. Y.. p 2672 
Tele·Signal Corp., 250 Crossways Park Or., Woodbury. N. Y. p 757 
ADAR Associates Inc., 73 Union Sq., Somerville, Mass. 
Cimron Div., 1152 Morena Brvd., San Diego, Calif. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 

GREASES 

Computer Test Corp., 3 Computer Dr., Cherry Hill, N. J. 
Datapulse Div., 10150 Jefferson Blvd., Culver City, Calif. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Instrumentation Technology Corp., 18811 Napa SI., Northridge, Calif. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Calif. 
lancer Electronics Corp., 1416 W. Main SI., Norristown, Pa. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Rixon Electronics, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Venner Elctrns . .ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Welex Electronics, Box 986, Silver Spring, Md. 
Zehntel, Inc., 1451J.6th SI., Berkeley, Calif. 

GEOPHYSICAL EQUIP.-SEE HYDROPHONES: 
TRANSDUCERS 

GERMANIUM-SEE CRYSTALS. 
SEMICONDUCTOR 

GERMANIUM SEMICONDUCTORS-SEE 
DIODES: TRANSISTORS 

GLASS FIBERS-SEE INSULATION MATERIALS. 
GLASS FIBER IMPREGNATED 

GLASS PARTS-
SEE INSULATION PARTS. GLASS 

GLOVE BOXES-SEE BOXES, GLOVE 

GLOVES. PROTECTIVE. PARTS HANDLING 
Edmont·Wilson, 3157 Walnut, Coshocton, Ohio 
Hecht Rubber Corp., 482·484 Riverside Ave., Jacksonville, Fla. 
Nuclear Equipment Chemical Corp., 165 Marine SI., Farmingdale, N. Y. 
Standard Glove Co. of N. J., 27 Haynes Ave., Newark, N. J. 
Techni·Tool, Inc., 1216 Arch SI., Philadelphia, Pa. 
Unibraze Corp., 455 Knollwood Rd., White Plains, N. Y. 
Will Scientific, Inc., 39 Russell SI., Rochester, N. Y. 

GLUES-SEE ADHESIVES 

GOLD-PLATING SOLUTIONS-SEE PLATING 
SOLUTIONS 

GONI9METERS-SEE METERS. GONIOMETER 

GOVERNORS. CENTRIFUGAL 
Assembly·Overland, 3650 Hildrege Ave., los Angeles, Calif. 

GRAPHALLOY PRODUCTS 
Graphite Metallizing Corp .• 1036 Nepperhan Ave., Yonkers, N. Y. p 1740 
Pure Carbon Co., Inc., 441 Hall Ave., SI. Marys, Pa. 
Stackpole Carbon Co., Carbon Div., Stackpole SI., SI. Marys, Pa. 
Topper Mfg. Co., Inc .. 889 Northern Blvd., Great Neck, N. Y. 

GRAPHIC RECOlDING INSTRUMENTS-SEE 
RECORDERS lAS MODIFIED) 

GRAPHITE PARTS 
Graphite Metallizing Corp., 1036 Nepperhan Ave., Yonkers, N. Y. p 1740 
pfizer Mlderals, Dept. 56, 235 East 42nd St., New York. N. Y. .. p 1645 
Airco Speer Carbon Products, 800 Theresia SI., SI. Marys, Pa. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Becker Bros. Carbon Co., 3450 S. laramie Ave., Cicero, III. 
Carbone Corp., 400 Myrtle Ave., &onton, N. J. 
City Chemical Corp., 132 West 22 SI., New York, N. Y. 
Duramic Products, Inc., 430 Commercial Ave., Palisades Park, N. J. 
Electrofilm Inc., 7116 laurel Canyon Blvd., N. Hollywood, Calif. 
Grafo Colloids Corp., P. O. Box 195, Sharon, Pa. 
Helwig Carbon Prods., Inc., 2550 North 30th SI., Milwaukee, Wise. 
Kano Labs., Inc., 1000 Thompson la., Nashville, Tenn. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Maryland lava Co., Inc., P.O. Box 527, DepI.EEM, Bel Air, Md. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Poco Graphite, Inc., Box 1524, Garland, Tex. 
Pro-Chem Inc., 16536 Broadway Ave., Cleveland, Ohio 
Pure Carbon Co., Inc., 441 Hall Ave., SI. Marys, Pa. 
Servwell Products Co., 16309 Friend Ave., Cleveland, Ohio 
Sprayon Prods., Inc., 26300 Fargo Ave., Bedford Hgts., Ohio 
Stackpole Carbon Co., Carbon Div., Stackpole SI., SI. Marys, Pa. 
Textool Products, Inc., 1410 Pioneer Dr., Irving, Tex. 
3M Co., 3M Center, SI. Paul, Minn. 
Ultra Carbon Corp., Box 747, Bay City, Mich. 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 

GREASES-ALSO SEE LUBRICANTS 
Chomeries, Inc .• 85 Mystic St, Arlington, Mass. ...... P 1640 
Dow Corning Corp .• Midland, Mich. .. . . . . .. .. . . . .. . .. . .. .. P 1583 
Bendix Corp., Vacuum Div., 1775 MI. Read Blvd., Rochester, N. Y. 
Cerac, Inc., Box 597, Buller, Wisc. 
Humble Oil & Refining Co., P.O. Box 2180, Houston, Tex. 
MPB Corp., Precision Pk., Keene, N. H. 
Midsil Corp., 27 Bland SI., Emerson, N. J. 
Nye, W. F., Inc., Box G 927, New Bedford, Mass. 
TechnHool, Inc., 1216 Arch SI., Philadelphia, Pa. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
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GRILLES. METAL/PLASTIC 

. GRILLES. METAL/PLASTIC 
McLean Engineeringlabs, 70 Washington Rd., Princeton Junction, N.J. 

p 1253 
Technical Wire Products, Inc., 129 Dermody St, Cranford, N. J. p 1235 
Abalon Precision MIg: Corp., 540 Casanova St:, Bronx, N. Y. 
American Communications Corp., 17s.t5 Eveleth.Rd., Jamaica, N. Y. 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. J. 
Bossert Mfg. Co., 1030 Oswego St, Utica, N. Y. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Components Specialties, Inc., 101 Buffalo Ave., freeport, N.Y. 
Eugene Engineering Co., Inc., 50 Church· St., Rockland,Mass. 
Fouijay Indus!ries, Box 1465 Northbridge Br., Dayton, Ohio 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y •. 
Holbrook·Merrili Co., 1150 Kifer Rd., Sunnyvale, Calit 
Jones, Norman, Inc., Box I, South Merrimack, N.H. 
Merlang Mfg. Corp., 122 S. Long Beach Rd., Rockville Centre, N. Y. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Romar Plastics, Inc., 1311 East Main St., St. Charles, III. 

GRILLES. SPEAKER 
Premier Metal Prods. Co., 337 Manilla St, Bronx, N. Y. 
Acoustone Corp., Div. of Newcastle Fabrics, 80 Wythe Ave., Brooklyn, N. Y. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Bud Radio, Inc., 4605 fast 355th St, Willoughby, Ohio 
Era Acoustics Corp., 311 E. Park St, Moonachie, N. J. 
Flock Process Corp., Box 430, Norwalk, Conn. 
Fourjay Industries, Box 1465 Northbridge ar., Dayton, Ohio 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Lowell Mfg. Co., 3030 Laclede Station Rd., St. Louis, Mo. 
Merlang Mfg. Corp., 122 S. Long Beach Rd., Rockville Centre, N. Y. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. . 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y: 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. l 
Utah Electronics, 1124 E. Franklin St., Huntington, Ind. 

GROMMETS 
American Lava Corp" Cherokee Blvd. & MfKfS, Rd., Chattanooga, Tenn. 
Cinch·Monadnock, 18300 E. Valley Blvd., City of Industry, CaIH. 
GC Electronics, Dept 10·1, 400 S. Wyman St, Rockford, III. 
Smith, H. H., Inc., 812 Snediker Ave., Brook~n, N. Y. ........ p 993 
Waldom Electronics, Inc., 4633 We!t 53rd SI., Chicago, III. 
Abbotl Products, Inc., 14·10 123rd St., College Point, N. Y. 
Abesto Corp., Ackerman St, Bloomfield, N. 1. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle,N. Y. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Atlantic India Rubber Co., 571 W. Polk St., Chicago, III. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bud Radio, Inc., 4605 East 355th St, Willoughby, Ohio 
Budwig Mfg. Co., Box 97, Ramona, Calif: 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
Dixon Corp., Metacom Ave., Bristol, R. I. 
Dzus Fastener Co. Inc., 425 UnionBlvd., W. Islip, N. Y. 
Edison, 1 A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Electrovert, Inc., 86 Hartford Ave., Mt Vernon, N. Y. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Fel·Pro, Inc., 7450 N. McCormick BM, Skokie, III. 
Fischer Special Mfg. Co., 446 Morgan 51., Cincinnati, Ohio 
Heyman Mfg. Co., East Michigan Ave., Kenilworth, N. J. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Ideal·Helierman Can., Ltd., 331 Frankcom St., Ajax, Ont, Can. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Lord Mfg. Co., 1635 West 12th St., Erie, Pa. 
Mecca, P.O. Box 36393, Houston, Tex. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
Molecu·Wire Corp., Box 495, Farmingdale, N. J. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Parker Metal Goods Co., 85 Prescott St, Worcester, Mass. 
Russelllnds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Segal, E., Inc., 132 Lafayette'St, New York, N. l 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calit 
Sjoberg, C., & Son, Inc., 415 Station St, Cranston, R. I. 

~~g~~n3~'c!~\er:~~r~:~I:nM~~~:' Brooklyn, N. Y. 
USECO Div., Litton Industries, 13536 Saticoy St, Van Nuys, Calit 
Weckesser Co., Inc., 4444 W. Irving Park Rd., Chicago, III. 
Western Sky Industries, 21300 Cloud Way, Hayward, Calif. 

GROUND RODS-
SEE RODS & CLAMPS. GROUND 

GUIDES. CIRCUIT BOARD 
Atlee Corp., 2 Lowell Ave., Winchester, Mass. . . . . . . . • . . . . . . . P 835 
Buckeye Stamping Co., 555 Marion Rd., Columbus, Ohio. . . . • . . P 1169 
Elco Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. .. p 898 
International Elctrn. Res. Corp., 135 W. Magnolia Blvd., Burbank, Cal. 
Premier Metal Prods. Co., 337 Manida St, Bronx, H. Y. 
Scanbe Mfg. Corp., 1161 Monterey Pass Rd., Monterey Park, CaIH. P 586 
Taurus Corp., Academy Hill, Lambertville, H. J. ....•........ P 803 
Thermalloy Company, 8719 Diplomacy Row, Dallas, Texas . . . . .. p 2628 
Vero Electronics Inc., 176 Central Ave, Farmingdale, N. Y. .,.. p 595 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Birtcher Corp., P.O. Box 0, Monter1!y Park, Calit 
Calabro Unitrack, 8738 West Chester Pike, Upper Darby, Pa. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sis., Camden, N. J. 
Circuit Structures Lab., 3200 N. San Fernando Blvd., Burbank, Calit 
D·Cemco, 3200 N. San Fernando Blvd., Burban~ Calit 
Gibson·Egan Co., 34 La Porte St., Arcadia, Calif. 
Hughes Aircraft, Aerospace Gp.,Centinela Ave. & Teale St., Culver City, Cat 
Industrial Electronic Hardware Corp., 109frince St., New York; N.Y. 
lones, Norman, Inc., Box I, South Merrimack, N.H. 
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Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt N. Y. 
O'Hara Metal Products Co., 540 Brannan St., San Francisco, Calif. 
Space Products, Inc., 6631 Sarnia Ave.,.Long Beach, Calif, 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 

GUNS. ELECTRON-SEE TUBE PARTS 

GUNS. ELECTRON BEAM (FOR 
VACUUM EQUIP.) 

RCA Elctrn. Components, 415 Seulfl 5tb St, Harfison, H. I. 
Allen·Jones ElectroniCS, 17171 S. Western Ave., Gardena, Calif . .' 
Bendix Corp., Veeuum Div., 1775 Mt Read Blvd., Rochester, N. Y. 
Canal Industrial Corp., 5635 Fisher la, Rockville, Md. 
Denlon Vacoum, Inc., Cherry Hillindt Ctr., Cherry Hill, N. J. 
Electron Technology, Inc., 626 Schu~er Ave., Kearny, N. 1. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. 1. 
Japan Vacuum Engrg. Co. Ltd., 1, I-Ghome, Kyobashi, Chuo-Ku, Tokyo, Jap. 
Kentrox Inds., Inc., 8735 S.W. Canyon La., Portland, Ore. 
Kentucky Elctrns., Inc., Box 5Il, Owensboro, Ky. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Norton Co., Vacuum Equip. DiY:, 160 Charlemont St, Newton, Mass. 
Nuclide Corp; AGV Div., 914 Main St, N. Acton, Mass. 
Sloan Instruments Corp., 535 E. Montecito St, Santa Barbara, Calit 
Ultek Div., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
Varian Assoes., 611 Hansen Way, Palo Alto, Calit 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, CaIH. 

GUNS. SOLDERING':'SEE SOLDERING GUNS 

GYRATORS. MICROWAVE 
Alrtron Div., Litlon Industries, 200 [. Hanover Ave., Morris Plains, N. 1. 
Gombos Microwave Inc., 48 Webro Rd.,.Clifton, N. J. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 

GYRO COMPASSES-SEE COMPASSES. 
ELECTRONIC GYRO 

GYRO TESTERS-SEE TESTERS. GYRO 

GYROS. DIRECTIONAL 
Electronic Specialty Co., 18800 N. E. Sandy Blvd., Portland, Ore. 
IndBstrial Control Co., Central AYe. at Pinelawn, Farming~al8, N. Y. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
A.01P., 23 PI. Jeanne d'Arc, Paris, France 
Allen, R. C. Business Machines, Inc., 678 Front Ave., NW:, Grand Rapids, Mich. 
Assembly-Overland, 3650 Hildrege Ave., Los Angeles, Calif. 
Aviatfon Instr. Mfg. Corp., 9033 Monroe Rd., Houston, Tex. 
Bendix Corp., Navigation & Conlrol Div., Teterboro, N. J. 
Boehme, H. 0., Inc., 200 Sltames Dr., Westbury, N. Y. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calit 
Conductron Corp., 2600 North 3rd St, St Charles, Mo. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th AYe. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. &Teale St, Culver City, Cat 
Humphrey, Inc., 2805 Canon St, San Diego, Calit 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
Larson Aero Development, Box 135, Concord, Calit 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, In~, 4141 Eastern Ave., SoE., Grand Rapid~ Mich. 
Merix Chemical Co., 2234 East 75th St, Chicago, III. 
Singer-General Precision Inc., 1150 McBride Ave., Litlle Falls, N. J. 
Standard Precision Diy., 4105 W. Pawnee, Wichita, Kans. 
Whittaker Corp., 9229 Sunset BI., Los Angele~ Calit 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 

GYROS. DISPLACEMENT 
Electronic Specialty; Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Assembly·Overland, 3650 Hildrege Ave., Los Angeles, Calif. 
Aviation Instt Mfg. Corp., 9033 Monroe Rd., Houston, Tex. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Boehme, H. 0., Inc., 200 Shames Dr., Westbury, N. Y. 
Conductron Corp., 2600 North 3rd St, St Charles, Mo. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Honeywell, Inc., Aerospace & Det Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Humphrey, Inc.,2805 Canon St, San Diego, Calif. 
Larson Aero Development, Box 135, Concord, Calif. 
Lear Siegler, In~, 3171 S. Bundy Dr., Santa Monica, Calit 
Lear Siegler, Inc.,4141 Eastern Ave., S.E., Grand Rapids, Mich. 
Merix Chemical Co., 2234 East 75th. St, Chicago, III. 
Singer·General Precision Inc., 1150 McBride Ave., Litlle Falls, N. J. 
Standard Precision Div., 4105 W. Pawnee, Wichita, Kans. 
Whittaker Corp., 9229 Sunset BL, Los Angeles, Calif. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 

GYROS. INTEGRATING 
Cedar Div., Control Oats, 5806 W. 36th St, MinneapOlis, Mnnn. p 1726 
Electronic Specialty Co., 18900 H.E. Sandy Blvd., Portland, Ore. 
AC Electronics Div., 7929 S. Howell Ave., Milwaukee, Wisc. 
American Chain & Cable Co., Box 1629, Waterbury, Conn. 
Assembly-Overland, 3650 Hildrege Ave., Los Angeles, Calif. 
Boehme, H. 0., Inc., 200 Shames Dr., Westbury, N. Y. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conductron Corp., 2600 North 3rd St, St. Charles, Mo. 
Conree Corp., 330 Madison Ave., New York, N. Y. 
Honeywell, Inc., Aerospace & Def. Grp., 2701.4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Ce~tinela Av.e. & Teale SI., Culver City, Cal. 
Lear Siegler, Inc., 3171 S. Bundy nr., Santa Monica, Calif. 
Lear Siegler, Inc., 4141 Eastern Ave., 8£, Grand Rapids, Mich. 
Litton Systems, Inc., Guidance & Cortrol Sys. Div., 5500 Canoga Ave., 

Woodland Hills,Calif. 
Merix Chemical Coe, 2234 East75th St, Chicago, III. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Singer·General Precision In~, 1150 McBride Ave" Litlle Falls, N. J. 
Standard Precision Qiv., 4105 W. Pawnee,. Wichita, Kans. 

Sys\ron·Donner Corp., One Systron Dr., Concord, Calif. 
Whiitaker Corp., 9229 Sunset 81., Los Angeles, Calif. 

GYROS. RATE } 
Cedar Div., Control Data, 5806W, 36tb St, Minneapolis,MRIIR. p 1726 
Electronic Specialty Co., 18900 N, E. Sandy Blvd., Portland, Ill •. 
Allen, R. C. Business Machines, Inc., 678 Front Ave;, N.W., Grand Rapids, Mich. 
American Chain & Cable Co., Box 1629, Waterbury, Conn. . 
Assembly·Overland, 3650 Hildrege Ave., Los Angeles, Calif. 
Bendix cDrp., Navigation & Control Div., Teterboro, N. J. 
Boehme, H. 0., Inc., 200 Shames Dr., Westbury, N. Y. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Collins Radio. Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas . 
Condor Pacific Inds. of Cal., Inc., 8740 Remmet Ave., Canoga Pit, Cal. 
Conductron Corp., 2600 North 3rd SI., SI. Charles, Mo. 
Corrac Corp., 330 Madison Ave., New York, .N. Y. 
Honeywell, Inc., Aerospace & Det Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., CentinelaAve. & Teale St,Culver City, Cal. 
Humphrey, Inc., 2805 Canon St., San Diego, Calit 
Instrument Div., Sanders Assocs., Inc., Grenier Field, Manchester, N. H. 
Larson Aero Development, Box 135, Concord, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dt, Santa MOllica, Calit 
Lear Siegler, Inc., 4141. Eastern Ave., S£., Grand Rapids, Mich. 
Merix Chemical Co., 2234 East 75th SI., Chicago, III. 
National Water Lift Co., 2220 Palmer Ave" Kalamazoo, Mich. 
Raytheon Co., Government Marketing, 141 Spring 51., Lexington, Mass. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Litlle Falls, N. J. 
Standard Precision Div., 4105 W. Pawnee, Wichita; Kans. 
Systron·Donner Corp., One Systron Dr., Concord, Calit 
Whittaker Corp., 9229 Sunset Bt, Los Angeles, Calif. 
Whitlaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cat 

HALL. EFFECT DEVICES-SEE GENERATORS. 
HALL: MAGNETORESISTORS. HALL: 
MULTIPLIERS. HALL: PROBES. HALL 

HAMMERS 
Annstrong Bros. Tool Co., 5200 W. Armstrong Ave., Chicago, III. 
Channellock, Inc., S. Main St., Meadville, Pa. 
Hammel Riglander & Co., Inc., 435 Hudson St, New York, N. Y. 
Janel, Inc" 226 Main Ave., Stirling, N. J. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Owatonna Tool Co., 395 Eisenhower Dr., Owatonna, Minn. 
Proto Tool Co., 2209 Sante Fe Ave., Los Angeles, Calif. 
Rosenberg Bros. & Co., 100 Landing Ave., Smithtown, N. Y. 
Snap-On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 
Williams, 1. H. & Co., 400 Vulcan St, ~uffalo, N. Y. 

HAND TOOLS-SEE SPECIFIC TYPES-ALSO 
SEE TOOLS (AS MODIFIED) 

HANDLES FOR CABINOS. CIRCUIT BOARDS. 
RACKS. ETC. 

Chassis·Trak, Inc., 525 S. Webster Ave., Indlanaptlli~ Ind. 
Collins Radio Co., Newport Beach, Cain. 
Concord ElectrOnics Corp., 31 Great Jones St, New Yark, N. Y. 
Electronic Hardware Corp., 181J.88 Liberty Ave., lamaica, N. Y. P 1171 
Globe Plastics, 1342 South Signal Dr., Pomona, Calff •.... :.... p 2514 
Jan Hardware Mfg, Co., Inc., 41~1 36111 St, Lang Island City, N. Y. 
National TeHronics Corp., 56 St. Casimir Ave., Yonkers, H. Y. 
Positronlc Inds., Inc., 1906 S. Stewart, Sprlnttlal~" MD. 
Precision Metal ProdL Co., 41 Elm SI.,. Stoneham, MasL . . • . P 976 
Premier Metal Prods. Co., 331 Manlda St, BrollJ, N. Y. 
s.E.C.s., Inc., 19-58 38th St, Long Island City, N. Y. .......•. P 1234 
Scanbe Mfg. Corp., 1161 Montarey Pass Rd., Monterey Park, CaIH. 
Sierting Instr., 16 E. Second St., Mineola, N. Y. . . •. . . . . •. . p 1767 
Techmar Corp., 2232 S. Cotner Ave., Los Angeles, Cain. • • . • . P 592 
Vent·l\ak Inc., 525 S. Webster AYe., Indianapol~, Ind. ....•.. \ p 594 
Vero ElectroniCS Inc., 176 C.ntral Ave., Farmingdale, N. Y. 
Abacus Eleclronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abbott Products, Inc., 14-10 123rd St, College Point, N. Y. 
Adams Rite Mfg. Co., 540 W. Chevy Chase Dr., Glendale, Calif. 
Amatom Elctro. Hardware Co., 8lRockdaie Ave., New Rochelle, N. y, 
Barnes Engineering Co., 3012 S. Halladay St., Santa Ana, CaIH. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport,· N, Y. 
Bud Radio, Inc., 4605 East 355th St, WOIoughby, Ohio 
CGS UnHs, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Cambridge Thermionic Corp., 445 Concord Ave .• , Cambridge, Mass. 
D-Gemco, 3200 N. San Fernando Blvd., Burbank, Calif. 
Davies, H. Molding Co., 4920 W. Bloomingdale Ave., Chicago, Illinois 
Deutsch Fastener Corj)., Airport Sta· Box 90925, Los Angeles, CaIH. 
Dimco·Gray Co., 207 East 6th St, Dayton, Ohio 
Eugene Engineering Co., Inc., 50 Church St., R~lend, Mass; 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., WilmingtOll, Del. 
General Mfg. Co., 724 RubertaAve., Glendale, (;alit 
Gae Engineering Co., 250 South 9th SI., City of Industry, Calif. 
Granite State Machine Co., In~, 124 Jolieite St, Manchester, N. H. 

. Hartwell Corp., 9035 Venice Blvd., Los Angeles, Calif. . 
Kurz·Kasch, Inc., 1421 S. Broadway, Dayton, Ohio 
Litton Inds., USECO Div., 13536 Saticoy St, Van Nuys, Calif. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cat 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
National Radio Co., Inc.,37 Washington St., Melrose,.Mass. 
Nielson Hardware Corp., 770 Wethersfield Ave., Hartford, Conn. 
O'Hara Metal ProdUcts Co., 540 Brannan St, San Francisco, Calif. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Paul, F. H. & Stain Bros., Inc" 235 5 Ave., New York, N. Y. 
SKG AsSOCiates, Inc., 206 EustisSt, Boston, Mass. 
Stop Cbmponenls Inc., 100 Commercial St., Freeport, N. Y. 
TA Mfg. Corp., 4625 Alger St., Los Angeles, Calif. . 
Tekna Products Co., 82 St. Paul St., Rochester,N. Y. 
USECO Div., Litton Industries, 13536 Saticoy St., Van Nuys, Calit 
VemallneProds.Co .• Inc., 455W.Maln St,Wyckoff, N . .l 
Zero Mfg. Co" 1121 Chestnut St., Burbank, Cain. 



HANDSETS, CHESTSETS & OPERATORS SETS 
ElectroSjiace Corp., 956 Brush Hollow Rd., Weslll,ry, N. Y. ...• p 754 
OKI Elctrns. of America Inc., 500/506 S.t 241h st, Ft.Laudeniale, Fla. 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
ADEC Inc., 86 Frelinghuysen Ave" Newark, N. J. 
Action Syslems Co., 34 Cambridge St., Meriden, Conn. 
Alcor, Inc., 215 S. Tioga St., Ilhaca, N. Y. 
Audiosears Corp., Slamford, N. Y. 
Bogen Communications Div., Lear Siegler, Inc., Box 5ll0, Paramus, N. J. 
Connecticut Consolidated Inds., Inc., 60 Cambridge 51., Meriden, Conn. 
Continental Electronics Corp., 302 McGuinness Blvd., Brooklyn, N. Y. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
ITT Telecommunications, Fulton Dr., Corinth, Miss. 
Remler Co., 2101 Bryant St., San Francisco, Calif. 
Roanwell Corp., 180 Varick St., New York, N. Y. 
Rocha, P. C. Co., Inc., 11 Park PI., New York, N. Y. 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Sharpe Instruments, Creekside Blvd., Buffalo, N. Y. 
Shigoto Industries. Inc., 350 Fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Taffet Electronics, Inc., 27-01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Telephone Components, Inc., 9 Nortolk Dr., Northport, N. Y. 
Telephone Dynamics Corp., 1333 Newbridge Rd., N. Bellmore, N. Y. 

HARDNESS INDICATORS-SEE INDICATORS. 
HARDNESS 

HARDWARE. ANTENNA-SEE CLAMPS: 
GROUND RODS: MOUNTS: ETC.-ALSO 
SEE ANTENNA TOWERS " SUPPORTS 

HARDWARE-SEE BOLTS: BRACKETS; CLAMPS; 
FASTENERS: TERMINALS: ETC. 

HARMONIC ANALYZERS-SEE ANALYZERS. 
HARMONIC 

HARNESSES. WIRE-SEE CABLE ASSEMBLIES 

HEADERS. HERMETIC-SEE SEALS. HERMETIC. 
METAL·TO·GLAsS-ALSO SEE SERVICES. 
HERMETIC SEALING 

HEADERS •. RELAY & TRANSFORMER 
Airp" EleclrDnlcs, Inc., Seminole DiY., Box 84811, Fl Lauderdale, Fla. 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. J. 
Electronic Molding Corp., 44 Church St., Pawtucket R. I. 
S T I Corperation, 310 Chestnut st, Meadville, Pa. .......•. p 1218 
Glass TechnolOgy DiY., 1644 Whittier Ave., Casta Mesa, CaIH. p 905 
Graybill Inc., 569 Hillgrove Ave., La Grange, III. .... . • . . . . . .• p 2727 
Microwave Devices Div., Bendix Corp., Hurricane Rd., FraJIklin, Ind. 

p 1214 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 
Rm, MUton Ct., 511 Second st Pike, SeutUmpton, Pa. . . . . . .. p 1228 
Sealtron Corp., 188 Reading Rd. at Amity, Clncillnati, Ohio 
Alloys Unlimilad, Inc., 16661 Ventura Blvd., Encino, Cal. 
Astro Seal, Inc., 1710 Chico, S. EI Monte, Calil. 
Atlas/Uni·Seal, Atlas Chemical Ind. Inc., Valley Forge, Pa. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Device Seals, Inc., 11684 Tuxford St, Sun Valley, Calil. 
Eimac, 301 Industrial Way, San Carlos, Calil. 
Eltee, Inc., 19 Fairfield PI., W. Caldwell, N. J. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
Glasseal Prods. Co., Inc., 725 Commerce Rd., Linden, N. J. 
Grayhill Moldtronics, Inc., 707 Rogers SI., Downers Grove, iii. 
Isotronics, Inc., 12 Coffin Ave., New Bedford, Mass. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N: Y. 
Litton Inds., USECO Oiv., 13536 Saticoy St., Van Nuys, Calif. 
Physical Sciences Corp., 312·314 E. Live Oak Ave., Arcadia, Calif. 
Rosenthal China Corp., 411 East 76th St., New York, N. Y. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Slaffall Inc., 7 Woodland St., Providence, R. I. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
U. S. Dielectric, Inc., 16 Fanlasia Dr., Worcester, Mass. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, iii. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calil. 
Westinghouse Electric Corp., 1 Westinghouse Plaza, Bloomfield, N. J. 

HEADERS. TRANSISTOR & DIODE 
Basic Ceramics Inc., 221 Seventh Ave., Hawtharne, N. J. ...... P 1577 
Centralab Elctrn., Dlv., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Elacllonic Moldinl Corp., 44 Church st, Pawtucket, R. I. 
ST I Corporation, 310 Chestnut st, MeadYille, PI. ......... P 1218 
Grayhillinc., 5G9 Hlllgr"e Ave., La Grange, III. 
Raytheon Ca., Ind. Components Oper., 465 Centre st, Quincy, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Ceramaseal, Inc., Box 25, New Lebanon Ctr., N. Y. 
Ceramics International Div., 39 Siding PI., Mahwah, N. J. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Eimac, 301 Industrial Way, San Carlos, Calil. 
Eltee, Inc., 19 Fairfield Pl., W. Caldwell, N. J. 
Epoxy Products Co., 119 Coit 51., Irvington, N. J. 
G. E. Co., Lamp Metals & Comp., 21800 Tungsten Rd., Cleveland, Ohio 
Glasseal Prods. Co., Inc., 725 Commerce Rd., Linden, N. J. 
Grayhill Moldtronics, Inc., 707 Rogers St., Downers Grove, ill. 
Haydu PrOd. Corp. Inc., 1150 Ali B.aba Ave., Opa locka, Fla. 
Hermetic Seal Div., 317 Main St., Wilmington, Mass. 
lsotronics, Inc., 12 Coffin Ave., New Bedford, Mass. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Keystone E1ctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kidco, Inc., Box 278, Medford, N. J. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Physical Sciences Corp., 312·314 E. Live Oak Ave., Arcadia, Calif. 
Rosenthal China Corp., 411 East 76th St., New York, N. Y. 

Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
U. S. Dielectric, Inc, 16 Fantasia Dr., Worcester, Mass. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, ill. 
Veritron West Inc., 20245 Sunburst SI., Chatsworth, Caltl. 
Warren Components Corp., Box 848, Warren, Pa. 

HEADPHONES & HEADSETS 
Clevfte Corp., Plezoeletlric DiY., 232 Forbes Rd., Bedford, Ohio 
Electrospace Corp., 956 Brush Hallow Rd., Westbury, H. Y. p 754 
H.ath Co., Dept 180, B.DIlIn Harbor, Mich. 
Primo Ca., Ltd., 1·25; 8-Chame, Mltaka-shi, Takyo, Japan 
Rye Industries Inc., 125 Spencer Pl., Mamaronack, N. Y. ..... p 9B2 
SmMh, H. H., Inc., 812 Sn.diker Ave., Brooklyn, H. Y. 
Trlillm Inc., 400 Lake st, Libertyville, III. . . . p 573 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. J. 
AKG, 100 E. 42 st, New York, N. Y. 
Action Systems Co., 34 Cambridge St, Meriden, Conn. 
Alcor, Inc .. 215 S. Tioga St., Ithaca, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Astatic Corp., Box 120, Conneaut, Ohio 
Audiosears Corp., Stamford, N. Y. 
Audiotronics Corp., 7428 Bellaire Ave., N. Hollywood, Calil. 
Cannon, C. F., Co., Springwater, N. Y. 
Clark, D. Co., Inc., 360 franklin,St., Worcester, Mas~ 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Connecticut Consolidated Inds., Inc., 60 Cambridge SI., Meriden, Conn. 
Continent.1 Electronics Corp., 302 McGuinness Blvd., Brooklyn, N. Y. 
Duotone Co., Inc., Box 814, S. Miami, Fla. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electro-Voice, Inc., 600 Cecil 51., Buchanan, Mich. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Fedtro, Inc., Federal Eletrns. Bldg., Rockville Centre, N. Y. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Fisher Radio Corp., 11-40 45th Rd., Long Island City, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
Hamilton Elctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
lwatsu Elec. Co., Ltd., 7-41,I<:home, Kagayama, Suginami·ku, Tokyo, Japan 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Knowles Electronics, Inc., 3100 N. Mannheim Rd., Franklin Park, III. 
Koss Electronics, Inc.,2227 North 31st 51., Milwaukee, Wisc. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Murdock Corp., 158 Carter 51., Chelsea, Mass. 
P. M. & E. Electronics, Inc., 10 Tripps Lane, East Providence, R. I. 
Permoflux Corp., Box 6364, Glendale, Calif. 
Philmore Mfg. Co., Inc., 13().{)1 Jamaica Ave., Richmond Hill, N. Y. 
R.columbia Products Co., Inc., 200S 51. Johns Ave., Highland Park, III. 
Radioear Corp., 375 Valley Brook Rd., Canonsburg, Pa. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Roanwell Corp., 180 Varick St., New York, N. Y. 
Sampson Electronic Products Div., 2244 S. Western Ave., Chicago, III. 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Sharpe Instruments, Creekside Blvd., Buffalo, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Stanford International, Box 266, San Carlos, Calif. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
Superex Electronics Corp., 4-6 Radford Place, Yonkers, N. Y. 
Telephone Components, Inc., 9 Nortolk Dr., Northport, N. Y. 
Telephone Dynamics Corp., 1333 Newbridge Rd., N. Bellmore. N. Y. 
Telex Communications Dw., 9600 Aldrich Ave., 5., Minneapolis, Minn. 
V·M Corporation, 305 Territorial Rd., Benton Harbor, Mich. 
Wells, G. Co., 90 Nepperhan Ave., Yonkers, N. Y. 

HEADS. ERASE 
Applied Magnetics Corp., 75 Robin Hill Rd., Goleta, Calif. ... p 546,547 
Arvin Magnetics, 13th st, Columbus, Ind. ...•...... p 543 
International Electro·Magnetics Inc., Eric Dr. & Carnell Ave., Palatine, III. 

p 549 
Mlchipn Magnetic~ Inc., 203 W. Third St., Vermontville, Mich. p 551 
Horton ASSOCiates, Inc., 10 Di Tamas Ct., Copiague, N. Y. . .. p 552-555 
Hortronics Co. Inc., 810110th Ave. H., Minneapolis, Minn. 

p 557-559, 56B. 570, 571 
Ampex Corp., 401 Broadway, Redwood City, Caltl. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Computer Prods. Int'I., Inc., 3444 De La Cruz Blvd., Sanla Clara, Cal. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Lipps, Inc., 1630 Euclid St, Santa Monica, Calif. 
Micro Elclrns., Inc., Box 8236, Albuquerque, N. M. 
Philmore Mfg. Co., Inc., 13().{)1 Jamaica Ave., Richmond Hill, N. Y. 
Potter Instrument Co., Inc., E. Bethpage Rd.,. Plainview, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front & CooperSts., Camden, N. J. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Saki Magnetics, Inc., 1649 12th St, Santa Monica, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 
United Control Corporation, Redmond, Wash. 
World Magnetics, Inc., 215 N. Pike 51., Charlotte, Mich. 

HEADS. INDEXING. ROTARY 
Arlin Magnetics, 13th St., Columbus, Ind. . ............•.• 
llIeta Instrument. Corp., Fairfield, H. J. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Lipps, Inc., 1630 Euclid St, Santa Monica, Calif. 
Horrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Opto-Metric Tools, Inc., 304 Hudson 51., New York, N. Y. 

p543 

HEADS. MAGNETIC DRUM, MEMORY 
Applied Magnetics Corp., 75 Robin HHI Rd., Galeta, Calif. ... p 546,547 
Arlin Magnetics, 13th st, Columbus, Ind. .......•........ p 543 
Clevite Corp., Brush Insts. DiY., 37th & Perkins, Cleveland, Ohio p .1216 
International Electra-MagnetiCS Inc.,Eric Or. & Carnell AYe., Palatine, III. 

p 549 
Norton Associates, Inc., 10 DI Tomas Ct., Copiague, H. Y. ..... p 552 
Computer Prods. Int'!., Inc., 3444 De La Cruz Blvd., Sanla Clara, Cal. 
Dala Magnetics Corp., 5441 West 104th St, Los Angeles, Calif. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave., Chicago, III. 

HEADS, VIDEO RECORDING/PLAYBACK 

Ferroxcube Corp., Lock Box 359, Saugerties, N. Y. 
General Instr., Systematics, 13040 s. Cerise Ave .. Hawthorne, Cal. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Lipps, Inc., 1630 Euclid St., Sanla Monica, Calif. 
Micro Eletrns., Inc., Box 8236, Albuquerque, N. M. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Saki Magnetics, Inc., 1649 12th St., Santa Monica, Calif. 
World Magnetics, Inc., 215 N. Pike St., Charlotte, Mich. 

IllADs. RECORDING/PLAYBACK. AUDIO & 
51EREO 

Ap,lIed MagnetiCS Corp., 75 Rabin Hill Rd., Goleta, Calif. ... p 546,547 
Arlin Magnetics, 13th St., Columbus, Ind. ............. p 543,544 
Clewlte Corp., Brush Insts. DiY., 37th & Perkins, Cleveland, Ohio p 545 
International Electro·Magnetics Inc., Eric Dr. & Cornell Ave., Palatine, III. 

p 549 
Michigan Malnetics, Inc., 203 W. Third St., Vermontville, Mich. p 551 
Harton Associates, Inc., 10 Di Tomas Ct, Copiague, H. Y. .•. p 552-555 
Nortronlcs Co. Inc., 810110th Ave. H., Minneapolis, Minn. 

P 557-559,562,563.566-571 
Sankyo Seiki Mfg. Co., Ltd., 17·21·Chome Shinbashl Minato.flu, Tokyo, Jap. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Cassettes Unlimited, Corp., 200 Claremont Ave., New York, N. Y. 
Computer Prods. Int'!., Ihc., 3444 De la Cruz Blvd., Santa Clara, Cal. 
Eletlronics Homes Co., 2110 Claremont Ave., New York, N. Y. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave., Chicago, III. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Ferroxcube Corp., Lock Box 359, Saugerties, N. Y. 
Game Industries, Inc., 80 Commercial 51., Freeport, N. Y. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Lipps, Inc., 1630 Euclid St., Santa Monica, Calif. 
Micro Eletrns., Inc., Box 8236, Albuquerque, N. M. 
Mullard, Inc., 1110 finn Ct., Farmingdale, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Saki Magnetics, Inc., 1649 12th St., Santa Monica, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 
United Control Corporation, Redmond, Wash. 
Video Research Corp., 761 N. Washington SI., Rockville, Md. 
World Magnetics, Inc., 215 N. Pike 51., Charlotte, Mich. 

HEADS. RECORDING/PLAYBACK. COMPUTER 
Applied Magnetics Corp., 75 Robin Hill Rd., Bolela, Calif. ... p 546,547 
Arlin Malnetics, 13th St, Columbus, Ind. .... . . . . . . . . . .. • p 543 
Clevite Corp., Brush Insts. DiY., 37th & Perkins, Cleveland, Ohio p 545 
Geotech, A Teledyne Ca., Dept 14, 3401 Shiloh Rd., Garland, Tex. p 2158 
International Electro·Magnetics Inc., Eric Dr. & Cornell Ave., Palatine, III. 

P 549 
Horton ASSOCiates, Inc., 10 Oi Tomas Ct., Copiague, N. Y. . .. p 552-555 
Hortronics Co. Inc., 810110th Ave. N., Minneapolis, Minn. 

P 557-559,564.566,568,569 
Sangama Eleclric Ca., P.O. Box 128, Pickens, S. C. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Computer Prods. Int'!., Inc., 3444 De La Cruz Blvd., Santa Clara, Cal. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave., Chicago, III. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut SI., Wellesley Hills, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Lipps, Inc., 1630 Euclid St., Santa Monica, Calif. 
Micro Eletrns., Inc., Box 8236, Albuquerque, N. M. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Saki Magnetics, Inc., 1649 12th St., Santa Monica, Calif. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 
United Control Corporation, Redmond, Wash. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
World Magnetics, Inc., 215 N. Pike SI., Charlotte, Mich. 

HEADS. RECORDING DISC 
Applied Magnetics Corp., 75 Rabin Hill Rd., Golela, Calif. ... p 546, 547 
Arlin Magnetics, 13th st, Columbus, Ind. ................ p 543 
International Electro·Magnetics Inc., Eric Dr. & Carnell Ave., Palatine, iii. 

p 549 
Hortronics Co. Inc., 81Dll0th Ave. N., Minneapolis, Minn. 

P 557-559,564,566 
Alpha Data, Inc., 19005 Ventwa Blvd., Tarzana, Calif. 
Astatic Corp., Box 120, Conneaut, Ohio 
Computer Prods. Int'!., Inc., 3444 De La Cruz Blvd., Santa Clara, Cal. 
Dala Disc, Inc., Standard Prods. Div., 1275 California Ave., Palo Alto, Cal. 
Oata Magnetics Corp., 5441 West 104th St., Los Angeles, Calif. 
Ferroxcube Corp., Lock Box 359, Saugerties, N. Y. 
General Instr., Systematics, 13040 S. Cerise Ave., Hawthorne, Cal. J 
Gotham Audio Corp., 2 West 46th SI., New York, N. Y. 
Micro Elctrns., Inc., Box 8236, Albuquerque, N. M. 
Saki Magnetics, Inc., 1649 12th St., Santa Monica, Calif. 

HEADS. VIDEO, RECORDING/PLAYBACK 
Applied Magnetics Corp., 75 Robin Hill Rd., Goleta, CaIR. ... p 546, 547 
Arvin Magnetics, 13th St., Columbus, Ind. ................ p 543 
Clewite Corp., Brush Insts. DiY., 37th & Perkins, Cleveland, Ohio p 545 
International Electro·Magnetics Inc., Eric Dr. & Cornell Ave., Palatine,lIi. 

p 549 
Horton Associates, Inc., 10 Di Tomas Ct., Copiague, N. Y. . .. p 552-555 
Nortronics Co. Inc., 810110th Ave. N., Minneapolis, Minn. 

p 557-559, 565 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Data Disc, In~, Display Div., 2626 Hanover St., Palo Alto, Calif. 
Ferroxcube Corp., Lock Box 359, Saugerties, N. Y. 
Gardiner Solder Co., 4820 S. Campbell Ave., Chicago, III. 
Lipps, Inc., 1630 Euclid St., Santa Monica, Calif. 
Micro Elctrns., Inc., Box 8236, Albuquerque, N. M. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sis., Camden, N. J. 
Saki MagnetiCS, In~., 1649 12th St., Santa Monica, Calif. 
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HEADS, VIDEO RECORDING (Cont'd) , 

United Control Corporation. Redmond, Wash. 
Video Research Corp:, 761 N. WashlngfDn st., Rockvn~, Md. 
World MJgnetlcs, Inc.,.215 N. Pike St:; Charl~, Mich: 

HEAT DISSIPATOu,.;.s& TRANSISTOR· & 
DIODE HEAT DISSIPATORS: TUBE HEAT 
DISSIPATORS-AUO SEE HEAT SINKS~ 
soa.DERING . 

HEATEXC:HANGERS AND SYSTEMS 
Astrad,... hIc., 2tlfcallllJrlilp st., Ihrllngton, Mus. .•.•..•. p 2507 
BIIII,Wlll\lr ThermDllectric~ Wolf & Alpnql. RdI.; D.es Plalni~1II. 

. p 'll96,2797 
Electro bnpulso, 11Ie., 118 Chestllll St, RId Bank, II. J. • .••• ~ p 1250 
. Internatlonal Elm RlL Cor,., 135 W. MagRIllI Blvd., BIIIfIaak, CIl 

. . p 2520 
Interlltlailll RICtIIIIr. 233 Ka_ St, EI s. ... CaIN. .~.. P 2532 
Mclean Enliaeorlng Labs, 70 WashIngtOn Rd., Princeton Jlactio .. II. J. 

p1253 
RCA EIctn. CoIlPOIIIIIIs, 415 SnIh 5th St, Hanlson, II. J. 
Telhn" ... , lilt., BuIUI Ce, Rlqlfillcl, CIlIa. 
Accessory Controls & Equip. CO(p., 805 BloomfieldAVI. W'lIIdsor, CanlL 
Airflow Ca., Montgomery Caunt)' Airpark, GaHhersburg, Md. 
American-Slandard, Applied Air Canditioning Dept., Calunmus, Ohio 
Astra Dynamics, Inc., 2nd Ave., Northwest iadustrlal Park, Burlington, Mass. 

-. Auto Control ~ 5251 W. Imperial Highway, Los Angeles, Carn. 
BTU Engineering Carp., 119 Bel! Hill 114., Waltham, Mass. 
Demco, Inc., 9908 San Fernando Rd., Pacoima, Cal" .. 
Cargocalre Engineering Corp., 8-10 Chastnut st., Amesbury, Mass. 
Corning Glass Works, Tachnical Prods. D'w., Corning, N. Y. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St, Wilmington, Del. 
Eastern Industries, 100 Skiff St Hamden, Cann. . 
English Elec. Ca., Ltd., English Eree. House strand, Landon, W.e. 2, Eng. 
Environmentel Cantrol Syt. Dlv., 43-22 Queens st., Lanllsland City, N. Y. 
Gardner Cryogenics Corp., 2136 City Line Rd., Bethlehem, Pa. 
General Scientific Equip. Co., Umeklln Pike & Williams Ave., Phila., Pa. 
Goodyear Aerospace Carp.; 1210 Massillon Rd., Akron, Ohio 
Halstrom Tachnical Prod.; InC:, 4616 Sante Fe st., San Diego, Cal. 
Heatron, Inc., Box 54, York; Pa. 
Hughes-Trenler Mig. Corp., 300 Endo Blvd., Garden City, N. Y. 
Janitrol Aero 01,., 4200 SUrface Rd., Columbus, OhIo 
Jersey Tachnical Consultants, Box 215, Morrbtown, N. J. 
Johnson Corp., 805 Wood st., Three Rivers, Mich. 
lei! Siegler, Inc., Romec Div., 241 S. Abbe Rd., Elyria, Ohio 
litton lOlls., Elactron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
I.ockhart Industries, Inc., 15707 Texaco Ave., Paramount Calff. 
Magnedyne, Inc., 5580. EI Camino Real, Carlsbad, CaIn. 
Norton Co., Metals Div., 45 Industrial PI., Newton, Mass. 
Pall Carp., 30 Sea Cliff Ave., Glen Cove, N. Y; 
Pesco Products, 24700 N. Miles Rd., Bedford, Ohio 
Porter, H. It Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Research, Inc., Box 6164; Minneapolis, Minn. 
Ross Engrg. Dlv., Box 751, New Brunswick, N. J. 
Sante Barbara Reseanch Ctr., 75 Coromar Dr., Goleta, Calil. 
standard Cabinet Co., Inc., 392 Minnlslnk Rd., Totowa, N. J. 
standard-Thomson Carp., 152 Grove st., .W8ltllam, Mass. 
Thermo Electron Carp., 85 First Ave., Waltham, Mass. 
Theta IndL, Inc., Box 392, Great Neck, N. Y. 
Tor Inc., Box 8, Irwindale, Cain. 
Union Carbide Corp., Materials Sys. DiY., 1020 W. Park Ave., Kokomo, Ind. 
Union Diesel Engine Co., P. O. Box 1737, Oakland, Calif. 
Wakefield Engineering, Inc., Teal & Audubon RdL, Wakefield, Mass. 
West Coast Resch. Carp., Box 25061, Los An~les, Calff. 
Wiegand, E; L, Co., 7705 Thomas Blvd., Plttsbui'gh, Pa. 

HEAT GUNS. PRODUCTION 
Alpba Wire DiY. LIlli Clrp.,'711 Lldprwelll A"~E1izabath, N. J •. 
DeuilolR WIre • cabl. Co., 3333 Wast 0.10 St, Chicago, III. 
ICOIRally, 1015 ClqJoratIon WIf, PaIa AItt, CeIH. •. . • • • . • p 2953 
Wall Manufaclurlng Co., Box 3348, 11II1II1, N. C. ........... p 2B35 
Actioncraft Plods., Inc., 2 Yennlcock Ave., Port Washington, N. Y. 
Aerometrics, P.O. Box 216, San Ramon. Calff. 

, Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Caig Laboreiories{1nc., 155 Sullivan La., Wtstbury, N. Y. 
Chempiast Inc., 923-150 Dey Rd. Wayne, N. J. 
Clements Mig. Campany, 6656 S. Narragansett Ave., Chicago, III. 
Cammercial Elactrical Heating Devices & Mig" Inc., 1(1($ Eo Garvey Blvd., 

Monterey Park, Calff. 
Carkpak Ca., Inc., 70 Argyle AVI., New Rochelle, N. Y. 
Electronized Chemical Carp., S. Bedford St, Burlington, Mast 
Fostoriafaimon, Inc., 1200 N. Main St, Fostoria, Ohio 
HeneS'Mfg. Co., 4301 Eo Madison st., Phoenix, Ariz. 
H;.shear Corp. 2600 Skypark Dr. TOmlnce, talff. 
Holub Industries, Inc., 413 DeKalb AVI., Sycamore, III. 
Jonard Industrias Corp., 3047.Tibbett Ave., Bronx, N. Y. 
MacDonald & Co.; 213 South Brand Blvd., Glendale, Calif. ! 
Matariais Research Corp., RIa. 303, Orangeburg, N. Y. 
Michael, Claude, Inc., 703 W.lvy st., Glendale, Calif. 
Port Plastics, Inc., 1037 E. Slauson; Montebello, Cal". 

'Sara Scientific CO;, Box 321, San Francisco, Cal". 
Sigma Systems Corp.,31Ga Adams Ave., San Diego, Calff. 
TachnHool,lnc., 1216 Arch st., Philadelphia, Pa. 
Thomas & Betts Co., 36 HuHer st., Elizabetll, N. J. 
Weldotron'Corp., 907 Frellnghuysen Ail., Newark, N. J. 

HEAT SHRINKABLE ELASTOMERS-SEE· CAPS. 
FORMS & TAPES, HEAT SHRINKABLE
ALSO SEE. TUBING; HEAT SHRINKABLE 

'\ . 
HEAT sHRINKA8LEPLASTIG-SEl CAPS. 

1M 

FORMS & TAPES. HEAT SHRINKABLE
ALSO SEE TUBING. HEAT SHRINKABLE 

eem/1969 

H'~.AI~'L~Ellrf1f.1SISTOR 
& DIODE HEAT DISSIPATORS:·· TUBE ,. 
HEAT DISSIPATOR$ . . .'" 

HEAT SINKS. SOLDERING 
Daburn ElctrnL • Cable Corp., 23611 Hollman st.; Bronx, N. Y. 
E· Tronlcs, 5901 Noblt Ave., Van Nays, calif. .. . . 
I~rlallonal Elctrn. Ret. Corp. 135 W. Mapolia Blvd., '~nk, Cal 

. . p 2520 
Alloys U~limned, Inc., 16661 Veplura BlVd., Enclriil, Cal. 
Avtron Mfg., Inc., 10409 Meech AVI.; ClevdaiJd,Ohio 
CGS Unns, Inc., 73 Saginaw Or., ROchester, N. Y. 
Channellock, lric., S. Main st., Meadville, Pa •. 
Clauss Cutlery Co., P.O. Box 667, Freemont, Ohio . 
Dittmore.frelmuth Carp., 2517 E. NorWich St,. Milwaukee, Wise;. 
Engineering & Elctrn. Devices Inc., 1024 N. McCadden Pl, los Angeles, Calff . 
ExtrudOtiics Inc., 1002 Jorsey Ave., New Brunswick, N. I. . 
Gibson Electric, Talon, Div. of Textron, Delmont Pa. 
Hughes-Treitler Mfg. Corp., 300 Endo Blvd., Garden cny, N. Y. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs,. Calif. 
International Energy ConVlrslon, Inc., 430 Kirby St, Garland, Tex.· 
Janel, Inc., 226 Main AVI., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett !we., Bronx, N. Y. 
MacDonald'& Ca., 213 South Brand Blvd., Glendale, Cain. 
"orrich Plastics Carp., 206 Babylon Tpke., Roosevelt, N. Y. 

South Shore Metal Prods .. Inc .. 88-90 Allen Blvd., FarniinRdale, N: Y. 
Techni·Tool, Inc.; 1216 Arch St., Philadelphia, Pa. 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield, Mass. 

HEATERS & ACCESSORIES. INDUCTION . 
AIIorien Instr. Co., Inc. 8038 SlOrgla Ave., Silver Spring, Md. \ p 1243 
General Electric ca. Elcfrn. C .... S.I.s Oper" n"'r Rd., Schanectallr, N. Y. 
Addison Electric Ca., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Ajax Magnetllermic Corp., 1745 Overland Ave., N. E., Warren, Ohio 
Bogue Electric Mfg. Co., 52 Iowa St, Paterson, N. J. 
Clarage Fan Co., One Clarage PI., Kalamazoo, Mich. 
Corning Glass Works, Tachnical Prods. DIv., Carning, N. Y. 
Cycle-Dyne, Inc., Sub. Axel Elctrns. 1nc.;134-20Jamaica AVI., Jamaica, N. Y. 
FECO, A BangorPunte Co., ~855 Grant Ave., Cleveland, Ohio 
Ionic Electrostatic Carp., III Monroe St" Garfield, N. J. 
Lapel High Frequency Labs., 59-21 Queens-Midtown Expwy., Maspetll, N. Y. 
Miller, L C., Co., 717 Monterey Pass Rd., Monterey Park, Calif. 
Radio Frequency Co., ·Inc., 50 Park st., Medfield, Mass. 
Raybond Elctrns. Inc., 930 Washington st., Noniood, Mass. 
Reeve Elctrns., Inc., 6Ol-EEM·W.Leke st., ChICago, III. 
Robotron Carp., 21300 West 8 Mile Rd., Box 4782, Detroit, Mich. 
Seven Assoes, Inc., 568 San Xavier Ave., Sunnyvale, Calff. 
Sunbeam Equip. Corp., 212 Mercer st., MeadvHle, Pa. 
Taylor·Winfield Corp., 1052 Mahoning Ave.; N. W., Warren, Ohio 
Thermatron DiY., Willcox & Gibbs, 1040 AVI. ot the Americas, N. Y., N. Y. 
Tocco Div., 3800 Harvard Ave., Cleveland, Ohio 
Westinghouse Elec. Corp., Inijustrial Group, Box 868, Pittsburgh, Pa. 

• Zephyr MIg. Co., 201 Hindry Ave., Box 759, Inglewood, Calif. 

HEATERS. ANTENNA RADOME 
Airiflow Co., Montgomery County Airpark, Gaithersburg; Md. 
COIValr Diode, 150 5th Ave., New York, N. Y. 
Electrofllm Inc., 7116 Leurel Canyon Blvd., N. Hollywood, Calif. 
Sa.leway Heat Elements, Inc., Middlefield St, Middletown, Conn. 
Topper Mig. Ca., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Wiegand, E. L, Ca., nOS Thomas Blvd., Pittsburgh, Pa. 

HEATERS. ELECTRICAL (FOR COMPONENTS· & 
EQUIPMENTJ-ALSO SEE OVENS . 

Blue M Enn Ca. 138t111 Chatham st., Blualsl8lld, ill ...... p 1245 
Cn & Company, Inc., 215 Park Ave. S., Nnr Yurk, N. Y •..•••• ·p2812 
S ... III Electric Co., EIotIlL Cam,. Sales O"r., 1 Rim Rd., Sch.nctadJ, N. Y. 
Harnllnc., 16 rr1ch St, East Norwa,,- COin. .............. p 2811 
reAl_1a Elmnici TechnlllgJ, Inc., 1397 FIIJ Rd. Pittdurgll, PR. 

p2B2S 
TUII Instrumells IlCOrpOlltd, CDII(I.neDis 8rollll, Box 5012, Dallas, TIL 
Ackerman-Gould Co., Inc., 10 Nell Ct., Box 188, Oceanside, N. ·Y. 
Addis.on Electric Co. Inc., 1101 Bristol Rd., Mountainside, N. J. 
Airflow Co., Montgomery County Airpark, Ganhersburg, Md. 
American standard, 9000 Kings st., Franklin Park, III. 
Ampere Electric Industries, 410 Communipaw Ave., Jersey City, N. J. 
Call Laboratorias, Inc., 155 Sullivan La., W.stbury, N. Y. 
Capps & Co., Inc., 20 Addison PI., Valley Stream, N. Y. 
Central Scientific Ca., 2600 1 Koslner Ave., Chicago, III. 
Chemelex Inc., 2 Industrial Plaza Rd., Danbury, Conn. 
CaIe·Parmer Instr. Ca:, 7425 N. Dak Park AVI., CJflClgo,llI. 
Dampp-Chaser ElectrOnics, Inc., Box 1610, Hendersonville, N. C. 
Oespatch Oven CO., Box 1320, Minneapolis, Minn. 
ilynamic Air Engrg., Inc., 1120 E. Dyer Rd. Senta Ana, Calif. . 
Electric Parts Corp., Box 234, Georgetown, Ky... .. 
Electro-Applicatlons, Inc., P.O. Drawer 401, Canonsburl, Pa. ., .. 
Electro-Flex Heat, Inc., Northwood Indusfrial Park, Bloomfield, Conn: 
Electrofilm Inc., 7116 Leurel Canyon Blvd .. , N. JtollyWood, Calil. 
FECO, A Bangor Punte Co., 5855 Grant Ave., Cleveland, Ohio 
Fisher Scientific Co., 711 Forbes Ave., Pittsburgh, Pa. 
Fostoria-Fannon, Inc., 1200 N. Main st., Fostoria, OIIio 
Gruenberg Electric Co., Inc.,. 585 Commercial Ave., Garden City, N. Y. 
Halstrom Technical Prod., Inc., 4616 Sante Fe st., San Diego, Cal. 
Hotwatt, Inc., 128 Maple St, DanVlrs, Mass. . ' . 
Intemfiional Energy Conversloo, Inc., 430 Ki.rby st .. , Garla!Hl, Tex. . 
Jersey Technical Consultants, Box 215, Morr.istown, N. J. 

, Master Appliance Corp., 1745 Flaft Ave., Racine, WiSJ1. 
Merco Plods. Co., !nc., 1298 Betllel Dr., Eugene, Ore. 

" Michigan Oven Co~ 1st OVen PI., RomiJIlIS, Mlch. 
Dal Assocs., Inc., 155 Sullivan La.;Westbu,y, N. Y. 
OIImWeve Ce., hIc., 43 Darcy st., W. Hailfoid, Cann: 
PeniO$ular Mig. CO.; Inc:, .1920 Emp~e Ave., Orlando,FIa. 
PrecisloriSclentific Co., 3737 W. Cortland St,Chicago;lII. 
Raina COrp., 39651 EspIa!l8de .st., San Jacinto, Calif. , 
Rogers Corp., Rogers, CoiitI.·:' " / .' 
Roserno'unt Engineering Co" 4900 W~t 78t11 st., Minneapolis, Minn, . 
Safeway Heat Elements, Inc., Middlefield St; Middletown, Conn. 
Scaico Div., 2ll Warren st.,W. Pittston, Pa.· .... 

Sfa.Wann ElKtr~cOi InC;; l1i N.ChtiStnut st.; Ravenna, Ohio' 
Sylvania Lighting ~; Sylvania Elactric Prods., Inc.; 1lanvers,.Mass, 
ThemFOU1i~., 6940 Fatnlllale Ave;'N. HOIIywood,ta"I, ' 
Thermal Systems, Inc., 13920 1 BreadWIY, Los AligSIes; Calif. 
. Thermatron Div" WBicox & Gibbs, 1040 Ave, of tt.e Americas, N. Y., N. Y. 
Thermo'Electron Carp.; B5FirStAve:, Waltli.m; Mass. ".' , . 
ThenmoJab Corp., 6940 Farmdale Ave., N.Hollywooci; Calil. 
Topper MIg. Ca., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Trent Inc., 201 Leveiington Ail;, Philadelphia, Pa.' 
Vulcan Electric Ca., go Ho\fBn st., !Janvars, Mass; '. 
W.How Electric MIg. ea. 12001 Lacklarid Rd. St. ~is, Mo. 
Wiegand, E. L., Ca., 7705 Thomas Blvd.; Pittsburgh, Pa. . 

HEATERS. INFRARED (PRODUCTION) 
SHUai EI.ctrIc Ct., EictrlL C •• p. Sales Opll., 1 RIVe! Rd., SchlnectadJ, N. Y. ~ 
Kobsai EIec. Ct., Lid" 8 NlslliIIIIb.sautagw&dio, Minato-la, Tekyo, Japaa I 

Aerometrlcs, P.O. Box 216, San Ramon, Calff. ' 
Ampere Electric Industries, 410 Communlpaw Ave., Jersey City, N. J. 
CaIg Leboratories, Inc., 155 Suiliven La., W N. Y. 
Cinllll PhYsics InternatiOnal Co., 440 VieW, Calif. 
Carning Glass Works, Tachnical Prods. N. Y. ' 
Denton Vacuum, Inc., Cherry Hillindl. ctr.; Cherry Hill, N. J. 
DeVilbiss Co.; 300 Phillips AVI., Tolello, Ohio 
Electro-Applications, Inc., P.O. Drawer 401, Canonsburg, Pa. 
Elec!ronized Chemical Corp., S. Bedford st., Burlington, Mass. 
Engelhard Hanovia, Inc., 100 Chestnul st., Newark, N. J. .' . . 
English EIec. Ca., Ltd., English Elee. House strand, Landon, W.e. 2, Eng. 
Fostoriafannon, Inc., 1200 N. Main St., Fostoria, Ohio / / 
HJS Engineering Ca., Box 96, Park Riilge, III.,: . 
Heat Technology Leb., Inc., 430l Governor ·Dr., Hilnls,lIIe, Ala.. 
H;.shear Corp., 2600 Skypark Dr., Torrance, Calff. 
Hotwatt, Inc., 128 Maple st., Danvers, Mast 
Merco Prods. Co., Inc., 1298 Dethel Dr., Eugene, Ore. 
Mis_kella Infra·Red Ca., 7301 Grand AVI., CleVlland, Ohio 
North Amaricatl Electric Lamp Co., 1520·Nol1h 13 St; st. Louis, Mo. 
Oal Assoes., Inc., 155 Sullivan Le., Westbury, N. Y. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Fairfield, N. J. 
Quertz & Sllice, 8 Rue t Anjou, Paris Be, rrance . 
Research, In~, Box 6164, Minneapolis, Minn. 
Selas Corp. of America, Box 200, Drasher, Pa. . ' 
SyIVlnia Lighting ProdL, SylYenia Electrill Prods. Inc., Danvers, Mass. 
Syncor Prods. Co., Inc., 44 £astern Ave., Malden, Mass. 
Tren~ Inc., 201 Leverington Ave., Philadelphia, Pa. 
Vacuum Ceramics, Inc., 15 East Main .St, Cary, III. 
Vulcan Electric Co., 88 Holten st., Danvers, Mast 
Wiegand, E. L., Co., 770S Thomas Blvd., Pittsburgh, Pa. 

HEATING .ELEMENTS 
I11III M Enn Ct., 138tl r. ChllllIII st., IIIIIII~ald, 10. 
Ca~dlck Electronics, 1IIe., 3127 Clliap AI8., llvarsldl, CeIH. 
Cirborundlm Co. Elctrnl Plant, 881 331, Nlapra falll, N. Y. .•• p 2B03' 
Cn & CoIIIPIIJ, Inc. 215 Park Ave. s., NIW Yllk, N. Y. ...... p 2812 
Glllull Electric ca., Elilm. CDIIIp. Sales Opll'" I River Rd., SchllliCladj, II. Y. 
Hlllllinc., 18 rllch st., East "rwaIk, ConI. ' 
Wall Ma •• Jaclurlng Ct., It. 3348, 1IIsten, N. C. ..••..•.••• ~2B3S 
Ackerman-Gould Co., Inc., 10 Neil Ct., Box 168, Oceanside, N. Y. 
American standard, 9000 Kings St., Frenklin Park, III. 
Ampera Electric Industries, 410 Communipaw Ave., Jersey City, N. J. 
Calg Leboratorias, Inc., ISS Sullivan Le., Westbury, N. Y. 
Chemelex Inc., 2 Industrial Plaza Rd., Danbury, Conn. 
Driver, Wilbur B. Co., 1875 McCarter Highway,Newark, N. J. 
Eagle Electric MIg. Co., Inc., 23-10 Bridge Plaza S.; Long Island City, N. Y. 
Edbon, T. A. Industries, Insir. DiY., 36 Lekeside Ave. W. Orange, N. J. 
Electro.Applications, Inc., P.O. Drawer 401, CanoO$burg, Pa. 
Electro.flex Heat, Inc., Northwood Industrial Park, Bloomfield, CanD. 
Electrofilm Inc., 7116 Laurel Canyon.Blvd., M. HollyWood, CaIn. 
Flexib~ Circulls, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Hi·Shear Corp., 2600 Skypark Or., TOmlnce, Cal". 
Hotwatt, Inc., 128 Maple St, IllinVlrs, Mass. 
Jersey Technical Consultanls, Box 215, Morristown, N. J. 
Lindberg Hevi-Duty, 2450 W, Hubbard st., Chicago, III. 
Logan Elctm.Carp., 100 MiII·st., Ravera, Mass. . 
Master Appliance Corp., 1745 Flell Ave., Racine, Wise. 
Merco ProdL,Co., Inc., 1298 DetheIDr., Eugene, Ore. 
Miskella lnfra.Red Co., 1301i Grand Ave., Cleveland, Ohio 
Norton Co., 1 ,New Bond st., Worcestar, Mass. 
Oal Assocs., Inc., 155 Sullivan La., Westbury, N. Y. 
Ohmweve Co., Inc., 43 Darcy st., W. Hartford, Cann.· 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
pyco, Inc., 604 E. Uncoin Hwy., Penndel, Pa. 
PYro Electric, Muskin Rd., Walkerton, Ind. 
Quartz Radiation Carp., 1275 Bloomfield Ave., Fairfield, N. J. 
Rama Corp., 39651 [splailade st., San 1aclnto, Calff. 
SUnbeam Equip. Corp., 212 Marcer st., MeadvUle, Pa. 
SUnbeam Vacuum Tachnol~&y Carp..,t 49 Pollard st.1 N. Billerica, Mass. 
Sylvania Lighting Prods., sylvania tlectrlc Prodt, Inc., Danvers, Mass. 
Therm-O-Lab Corp., 6940 Farmdale Ave., N. HOllywood, cain. 
Thermal Engrg. " Design Ca., 217 Ash St. AkrOII, OIIio 
Thermal Systems, Inc., 13920 S. Broadway, Los Angeles, Callf. 
Thenil.tron Div., Willcox & Gibbs; U)40 AVI. of tile Americas, N. Y., N. Y. 
Themlo Electron Corp., 85 First Ave., Waltham, Mus. 
·Thermolab Corp., 6940 Farmdale AVI., ft. Hollywood, Calil. 
Topper MIg. Co., Inc., 889 Northern Blvd;, Great Neck, N. Y. 
Trent, Inc., 201 Leverington AVI., Philadelphia, Pa. 

. Vulcan Electric Ca., 88 Holten st., Danvers, Mass. 
Waage Electric, Inc., 820 Colfax Ave., Kenilworth, N. J. 
WaIIow.BectrIc Mig. Co., 12001 Lackland Rd., st. Lauis, Mo. 
Wiegand, E. L, CO., 7705 Thomas Blvd., l'ittsburgh, Pa. 
Zephyr Mig. Co., 201 Hindry Ava., Box 759, Inglewood, Calif. 
leva Electric Carp., 11 Park PI., New York, N. Y. 

. HERMETIC sEALIN&;";sEE MACHINES: 
. S~LS: SERVICES. HERMETIC SEALING 

HIGH·PRESSUREEQUIPMENT ' 
AllMlrican Instr. Co.lnc.;a SIIIIIIa AVe., Sllr.II$pIlnr, Md. P 1243 
KIdde, Walter r. Co., I.no., 875 MaIn st., BelInIIt, N. J; 
Accessory Controls & Equip. Corp.~ 805 Bloomfield Ave;, Windsor, ConlL 
~rodyne Cantrols Corp., 90 Gam Blvd., Farmingdale, N. Y. 



Aeronautical Div .• 400 Enterprise St.. Bryan. Ohio 
Auto Control labs. 5251 W. Imperial Highway. los Angeles. Calif. 
Bendix Corp .• Instruments & life Support Div .• 

2734 Hickory Grove Rd .• Davenport. Iowa 
Benthos. Inc .• Edgerton Dr .• N. Falmouth. Mass. 
Environmental Engineering Div .• 225 West 2nd St.. Bethlehem. Pa. 
Pall Trinity Micro Corp .• Rte. 281. Cortland. N. Y. 
Robinson·Halpern Co .• 5 Union Hill Rd .• W. Conshohocken. Pa. 

HINGES-SEE FASTENERS 

HOLDERS & CARRIERS. CHIP (CAPACITOR. 
IC. LSn 

Robinson·Nugen~ Inc .• 800 L ~th st .• New Albany. Ind. ...... p 977 
Engineering Consultants ltd .• 1132 Turmont St.. Gardena. Cal. 
Wells Elctrns .• Inc .• Plastics Div .• 1701 S. Main St.. S. Bend. Ind. 

HOLDERS & CARRIERS. IC. LSI (PACKAGED) 
Accurat. Electronics Corp .• Box 935J. Elyrl •• Ohio 
logat Inc .• 36 PerIJ Ave .• Attleboro. Mass. ................. p 1590 
Barnes Corp .• 24 N. Lansdowne Ave .• Lansdowne. Pa. . . . . . .. . . p B76 
Elco Corp .• MalJland Rd. & Computer Ave .• Willow Grave. Pa. ., p B9B 
G T I Corporation. 310 Chestnut st .• Meadville. Pa. ......... p 1594 
Robinson·Nugent. Inc •• 800 L 8th st .• New Albany. Ind. ...... p 977 
Ross. Milton Co .• 511 Second St Pike. Southampton. Pa. 
Scanbe Mfg. Carp .• 1161 Monterey Pass Rd .• Monterey Park, Calif. p 5B7 
Sealectro Carp .• 225 HO)'I St, Mamaroneck, N. Y. ........ . . . . p 9B7 
Vector Electronic Ca. Inc., 12450 Gladstone A.e., Sylmar, Cal. 
Acme Model Engrg. Co., 654 Bergen Blvd .• Ridgefield. N. J. 
Engineering Consultants ltd .• 1132 Turmont St.. Gardena, Cal. 
Gibson·Egan Co., 3Ha Porte St., Arcadia. Calif. 
IFE Div., Box 4265, E. Providence, R. I. 
Irad, Inc., 1500 Story Rd., San Jose, Calif. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover. N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Matrix Engrg. Corp., 1502 West 166 St., Gardena, Cal if. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Metropolitan Wire Goods Corp .• 

N. Washington St. & George Ave .• Wilkes·Barre, Pa. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren. Pa. 
Textool Products, Inc., 1410 Pioneer Dr .• Irving, Tex. 
Veritron West Inc .• 20245 Sunburst St., Chatsworth, Calif. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif.· 
Walkirt Co., 10321 S. La Cienega. los Angeles, Calif. 

HOLDERS. BATTERY-SEE RETAINERS. 
BATTERY-ALSO SEE CONNECTORS. 
BATTERY 

HOLDERS. BRUSH-SEE BRUSHES & 
BRUSH ASSEMBLIES 

HOLDERS. CHASSIS (PRODUCTION TYPE) 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Flotron Industries, Inc .• 1201 E. Grand Ave., EI Segundo, Calif. 
Matrix Engrg. Corp., 1502 West 166 St., Gardena, Calif. 
Metropolitan Wire Goods Corp., 

N. Washington St. & George Ave., Wilkes·Barre, Pa. 
Mid·West Metal Products. Inc., 450 E. Donovan Rd., Kansas City. Kans. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. J. 
Taffet Electronics. Inc .• 27·01 Brooklyn.Queens Expwy., W., Woodside. N. Y. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 

HOLDERS. CIRCUIT BOARD (.PRODUCTION 
TYPEI 

E1co Corp., MalJland Rd. & Computer Ave., Willow Grove. Pa. .. p B98 
Premier Metal Prods. Co .• 337 Manida St. Bronx, N. Y. ...... p 585 
Vera Electronics Inc •• 176 Central Ave., Farmingdale •• H. Y. •..• p 595 
Birtcher Corp., P.O. Box O. Monterey Park, Calif. 
Calabro Unitrack, 8738 West Chester Pike, Upper Darby, Pa. 
Flotron Industries. Inc., 1201 E. Grand Ave., EI Segundo, Calif. 
General Hardware Mfg. Co., Inc., 80 White St.. New York, N. Y. 
Gibson·Egan Co .• 34 la Porte St., Arcadi~Calif. 
Keystone Elctrns. Corp .• 49 Bleeker St.. New York, N. Y. 
loranger Mfg. Corp., P.O. Box 948. Warren, Pa. 
MacDonald & Co., 213 South Brand Blvd .• Glendale, Calif. 
Matrix Engrg. Corp., 1502 West 166 St., Gardena, Calif. 
Metropolitan Wire Goods Corp .• 

N. Washington st. & George Ave., Wilkes·Barre, Pa. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City. Kans. 
Modular Devices, Inc., 1265 West 135th St.. Gardena, Calif. 
Space Products, Inc., 6631 Sarnia Ave., Long Beach, Calif. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. J. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Technical Devices Co .• 11242 Playa Ct., Culver City. Calif. 
Templet Ind., Inc .• 201 E. Bethpage Rd., Plainview, N. Y. 
Western Elctrn. Prods. Co., 107 los Molinos, San Clemente, Calif. 

HOLDERS. CRYSTAL 
AEL Inc .• P.O. Btx 552. Lansdale, Pa. 
Accurate Electronics. Corp .• Box 935J. Elyria, OhiD-
Atlee Corp .• 2 Lowell Ave.. Winchester, MasL . . . . . . . p 835 
Augat Inc .• 36 PerIJ Ave., AtUeboro, Mass. ................. p 1590 
Bulo .. Watch Co., Inc., Elclm. Div., Freq. Control Products. 

61·20 Woodside Ave .• Woodside, N. Y •. '.' . . . . . . . . . . . . . p 107B 
Eby, H. H. Co., 4701 Germantown Ave., Philadelphia, Pa, . . . . .. . p 896 
Electra/Midland Corp., 3151 Fiberglass Rd., Kansas City. Kans.. p 1095 
Electronic Molding Corp •• 44 Church St. Pawtucket R. I. 
GC Electronics, Dept. 10·1. 400.5. Wyman St. Rockford, III. 
G T I Corporation, 310.Chestnut St .• Mead.ille, Pa. ......... p 121B 
Johnson. E. F., Co., 1923 10th A.e., S.W •• Waseca, Minn. 
RLC Electronics Inc •• 25 Martin PI •• Port Chester, N.· Y. 
Reeves·Hoffman Di ••• 400 W. North st., Carli~e. pi. ... . . .. . . p 1128 
Robinson·Nugen~ Inc •• 800 E.Bth St. Hew Albany, Ind. ...... p 977 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago, 111. 
Waveline Inc.. Box 718, West Caldwell. N. I. 
Alpha r'ndustries. Inc .• 381 Elliot St., Newton Upper Falls. Mass. 

Amphenol Industrial Div., 1830 South 54th Ave .• Chicago, III. 
Braun. H. Tool & Instr. Co., 140 Fifth Ave., Hawthorne, N. J. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Diamond Antenna & Microwave Corp .• 35 River St.. Winchester, Mass. 
Ditlmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Elpac Components, 18651 Von Karman Ave., Irvine, Calif. 
Elpac RF /Microwave, 18651 Von Karman Ave., Irvine, Calif. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave .• New York. N. Y. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Kay Electronics, Inc .• 2600 Grand Ave., Kansas City, Mo. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y: 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc .• 459 E. Main St., Denville, N. J. 
Meridian Metalcraft. Ino., 8739 S. Millergrove Dr., Whittier. Calif. 
Methode Electronics. Inc., 7447 W. Wilson Ave., Chicago, III. 
Mi·Kro Connectors Div., 40'()9 21st St.. Long Island City, N. Y. 
Microwave Assocs., Inc.! Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc .• 87 Cresent Rd., Needham Hgts., Mass. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Staver Co .• Inc., The. 41 No. Saxon Ave., Bay Shore, N. Y. 
Sylvania Electric Products, Inc •• Parts Div., 12 Second Ave .• Warren, Pa. 
Veritron West In". 20245 Sunburst St.. Chatsworth. Calif. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 

HOLDERS (EXCLUDING RETAINERS)-SEE 
HOLDERS: SOCKETS 

HOLDERS. FUSE-SEE CLIPS & HOLDERS. 
FUSE: PANELS. FUSE 

HOLDERS. LAMP-SEE SOCKETS, LAMP, & 
LAMP ASSEMBLIES 

HOLDERS. TUBE-SEE RETAINERS. TUBE 

HOLE CUnERS-SEE CUTTERS. HOLE 

HONEYCOMB SHEETS. PANELS. ETC. 
American Lava Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 

p 1575 
Mclean Engineering Labs. 70 Washington Rd., Princeton Junction, N. J. 

p 1253 
Technical Wira Products, Inc .• 129 Dermody St. Cranford, N. J. p 1235 
American Silver Co. Div., 36·07 Prince St., Flushing, N. Y. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Eljay Corp., 9062 Old ~nnapolis Rd .• COlumbia, Md. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City. Cal. 
Johns·Manvilie Sales Corp .• 22 East 40th St.. New York, N. Y. 
Kentucky Metals, Inc., 3104 S. Preston St.. louisville. Ky. 
Lectro Magnetics Inc., 6056 W. Jefferson Blvd, Los Angeles. Cal. 
REF Dynamics. 393 Jericho Tpke., Mineola, N. Y. 
3M Co., 3M Center, St. Paul. Minn. 
Whittaker' Corp, 9229 Sunset BI., los Angeles, Calif. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cal~. 

HOODS. CRT VIEWING-SEE VIEWING 
HOODS. CATHODE·RAY TUBE 

HORNS. MICROWAVE-ALSO SEE 
ANTENNAS. MICROWAVE 

AEL Inc .• P.O. Box 552, Lansdale. Pa. .. .. .. .. .. .. .. .. .. . p 540 
MIA. Inc., 15 Harold Ct, Bayshore, N. Y. 
Amperex Elctrn. Corp., 238 Dully Ave .• Hicksville. N. Y. 
Amphenol RF DiY •• 33 E. Franklin St.. Danbury. Conn. 
Douglas Microwave Co .• Railroad PI., Mamaroneck, N. Y. ...•.. p 1658 
E & M Laboratories, 5388 Sterling Center Dr .• Westlake Village, Cal. 
Electronic Resources. Inc., 4561 Colorado Blvd .• Los Angeles, Cal. P 1667 
Narda Microwave Corp. Plainview, H. Y. 
OKI Elclms. of America Inc .• 500/506 S.L 24th st., Ft Lauderdale, Aa. 
Phllca/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Partcbester Inslr. Corp., 114 Wilkins Ave .• Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chester. N. Y. 
Sclentlfic·Atlanta Inc., Box 13654, Atlanta, Ga. 
Wavellne Inc., Box 718. West Caldwell. N. J. 
Ainslie Corp .• 531 Pond St., S. Braintree, Mass. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle. N. J. 
Alpha Industries. Inc .• 381 miot St, Newton Upper Falls, Mass. 
Andrew California Corp., 941 E. Marylind Ave •• Claremont, Cal. 
Andrew Corp .• 10500 West 153 St., Orland Park, III. 
Beckman Instrs .• Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cardwell Condenser Corp., 80 E. Montauk Hwy., Lindenhurst. N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal SIs .• Camden. N. J. 
Coax Devices, Inc .• Box 23.I-EEM, Chelsea, Mass. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Diamond Antenna & Microwave Corp .• 35 River St., Winchester. Mass. 
Dittmore.freimutb Corp., 2517 E. Norwich St, Milwaukee, Wisc. 
Dome & Margolin, Inc .• 2950 Veterans Memorial Hwy .• Bohemia,. N. Y. 
Gabriel Electronics, Dlv. Maremont Corp., Saco, Me. 
General Microwave Corp .• 155 Marine St.. Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro Rd •• Clifton, N. J. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron. Ohio 
Guide Industries, Inc., 11855 Wicks St., Sun Valley. Calif. 
Herley Inds .• Inc., 175 Eileen Way. Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton. Cal. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
Laminair Inc., 13226 Figueroa, Los Angeles, Calif. 
MCS Corp .• 1307 S. Myrtle Ave., Monrovia, Calif. 
Meridian Metalcraft, Inc .• 8739 S. Millergrove Dr., Whittier, Calif. 
Micro·Radionics, Inc .• 14844 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park. Burlington, Mass. 
Microwave Oev. Labs. Inc., 87 Cresent Rd., Needham Hgts .• Mass. 

HYBRID JUNCTIONS. MICROWAVE 

Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Labs. of America, Box 13, Bay Sta .• Brooklyn, N. Y. 
Omega Labs., Inc .• Haverhill St., Rowley, Mass. 
Polarad Elctrns. Instr., 34·02 Queens Blvd., Long Island City, N. Y. 
RF Systems. Inc .• 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd .• McLean, Va. 
Rantec Div., 24003 Ventura Blvd .• Calabasas, Calif. 
South Shore Metal Prods .. Inc., 88·90 Allen Blvd .. Farmin~dale, N. Y. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Victor, R. F. & Microwave Co., 38 W. Water St.. Wakefield, Mass. 
Wheeler Labs, Inc .• 122 Cuiter Mill Rd., Great Neck, N. Y. 

HORNS. SPEAKER 
Kidde. Walter & Co., Inc., 675 Main St. Belle.ille, N. J. 
Nippon E1ec. New York Inc., 200 Park Ave., New York. N. Y. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Altee lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S .• New York. N. Y. 
Atlas Sound Div., 10 Pomeroy Rd •• Parsippany, N. J. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Dukane Corp., 103 11th Ave., St. Charles, III. 
Electro·Voice, Inc., 600 Cecil St.. Buchanan, Mich. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Executone, Inc., 47·37 Austell PI., long Island City, N. Y. 
Fedtro. Inc .• Federal Elctrns. Bldg .• Rockville Centre, N. Y. 
Fourjay Industries, Box 1465 Northbridge Br .• Dayton, Ohio 
Hawley Prods. Co., 333 North 6th St., St. Charles, III. 
Heppner Mfg. Co., Box Q, Round Lake. III. 
Jensen Mfg. Div .• 5655 W. 73 St., Chicago, III. 
Kling Metal Spinning & Stamping Corp., 247 Centre St.. New York. N.Y. 
Klipsch & Associates, Inc .• Box 280, Hope, Ark. 
Lansing J. B., Sound, Inc., 3249 Casitas Ave., Los Angeles. Calif. 
Shigoto Industries, Inc .• 350 Filth Ave., New York. N. Y. 
University Sound. Div. LTV, Box 26105, Oklahoma City, Okla. 

HOUSINGS. CIRCUIT MODULE-SEE 
PLUG·IN MODULE ENCLOSURES 

HOUSINGS. INSTRUMENT & METER-
SEE CABINETS: CASES 

HOUSINGS. METAL-SEE CABINETS: CASES 

HOUSINGS. METAL. SMALL-SEE CANS 

HOUSINGS. PHOTOMULTIPLIER TUBE-
SEE PHOTOMULTIPLIER TUBE HOUSINGS 

HOUSINGS. SPEAKER-SEE ENCLOSURES. 
SPEAKER 

HUMIDITY INDICATORS-SEE INDICATORS. 
HUMIDITY (ELECTRONIC) 

HYBRID JUNCTIONS. MICROWAVE 
AEL Inc .• P.O. Box 552. Lansdale, Pi. 
AllAA. Inc .• 15 Harald Ct, Bayshore, N. Y. . ........... . P 1646 
Amperex Elctrn. Carp., 230 Dully Ave., Hicksville, N. Y. 
Anaren Microwave. Inc •• 478 E. Brighton Ave •• Syracuse, N. Y. . P ',652 
Applied Research, Inc .• 76 S. Bayles Ave .• Port Washington, N. Y. 
Douglas Microwave Co .• Railroad PI.. Mamaroneck, N. Y. ...... P 1658 
E & M Laboratories. 5388 Sterling Center Dr., Westlake Village. Cal. 
Electronic Resources, Inc .• 4561 Colorado Blvd., Los Angeles. Cal. 
LEL Dlv. Varian, 75 Akron St., Copiague. N. Y. . . . . .. . . . . . . . . P 1682 . 
Lorch Electronics Corp .• 105 Cedar La .• Englewood. N. I. ..... P 167B 
Microwave Devices DiY., Bendix Corp., Hurrinne Rd .• Franklin. Ind. 

Narda Microwave Carp., Plainview, H. Y. 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington. Mich. 
Portchester Instr. Corp., 114 Wilkins Ave •• Pori Chester, N. Y. 
Premier Microwave Corp .• 35 New Broad St, Part Chester. N. Y. 

P 1656 
P 168B 

RF Amplifier Co., Box 141, Lake Grove, N.Y. ............ P 1694 
RLC Electronics Inc., 25 Martin PI •• Port Chester. N. Y. 
Scientlfic-Atlanta Inc., Box 13654. Atlanta, Ga. 
Transco Products, 4241 Glencoe Ave .• Venice, Calif. ........ P 1711 
Var~L C~ In~. 207 Greenwich A .... Stamford, Conn. ... P 1714,1715 
Yector Industries, 821 San Antonio Rd •• Palo Alto. Calif. ...... P 1717 
Aertech Inds., 815 Stewart Dr., Sunnyvale. Calif. 
Aircom, Inc .• Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Airtron Div., Litlon Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Allied Research & Engineering Co., 10300 Glasgow PI.. Los Angeles, Calif. 
Alpha Industries, Inc .• 381 Elliot St., Newton Upper Falls, Mass. 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Applied Microwave Lab, Inc .• Andover St., Andover, Mass. 
Astrolab, Inc .• 4 McCandless St., Linden. N. J. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
CES Electronics, 2968 Ave. Z. Brooklyn, N. Y. 
Coax Devices, Inc., Box 23HEM, Chelsea, Mass. 
Control Data Corp., 400 Border St., East Boston. Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester. Mass. 
Electronic Specialty Co., Conn. Div .• 401 Watertown Rd .• Thomaston. Conn. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St.. Plainfield. N. J. 
GAF Corp .• 140 West 51 St., New York, N. Y. 
General Microwave Corp .• 155 Marine St., Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds.,lnc., 175 Eileen Way. Syosset. N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.. Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd .• Wilmington, Mass. 
Hel, Inc .• 10504 Wheatley St., Kensington, Md. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia. Calif. 
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.' MillrY MJcroWaVeCo;p., 8610 Helms Ave., CucamoiI(a,clJff. 
. ~ Electronics; Inc., ~ l Main St, Denville, N.J. 

"elabs, 3300 HillvieW Ave. Palo AltO, CalIf. 
Meridian MeWcraft, Inc., 8739 a Millergrm Dr., WhiItief, Calff! 
Menimac 'Raseard! & lJevelapment,Inc., 41 Fairfield PI., W. Caldwell, It J. 
Malcom, Inc. 76 Lafayette St, Salem, Mass. 
Micro-IIadionles, Inc., 14844 OxnaidSt. Van Nuys, Cal. 
Mlcrolab/fXJl. 10 MIcroID Rd., tiYlnptoo, N.J. 
M~ AsSocs.; Inc., Northwest Ind. Park, Burlin&lDn, Mass. 
MIcrowave Dev.labs. Inc.,' 87 Crasent Rd .• Needham Hgts., Mass. 
MIcrowave Div:, Sanders Assocs., Inc. !.BlIp St, Nashua. N. H •. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. . 
Om. Labs.. Ine., Haverhll St. Rowley. Mess. 
Radiation Systems, Inc., 1755 Old ~dPw Rd .• Mclean. Va •. 
Nomcor. Inc. 270 l Pulaski Rd., HuntiilJ!on, N. Y. . 
Nontec Div. 24003.Ventuia Blvd., Calabssas. Cam. 
Reeve Elctrns.. Inc.. 60l-EEM·W. Lake St. Chicago, III. 
NoI!lOm, 2329 Charleston Rd., Mounlai/) V'IIW, Calff. 
Technical AppI~ Corp.. One Tico St, Sllerbume, N. Y. 
Victor,.8. F, & MIcroWave Co., 38 W. Water St, Wakefield, Mas$. 
Wheeler Labs, Ine., 122 Cutter Mal Rd., Great Neck, N. Y. 
Zeta Labs., Inc., 616 /lationsl Ave., Mountain V'IIW, Calff. 

HYDROPHONES & ACCESSORIES 
1tUcI1Ic.. 735 W. ClIIIIII St, IIIIIce, N.Y. ................ P 532 
Bendix, !leclrodynamics DiY., l1600Sllemian Way, N. Hollywood, Cal. 
Benthos. Inc.. Edgerton Dr •• N: FallllO\llh, Mass. 
. Bunker.ftamo Corp., 8433 Fallbrook Ave.; Canoga Park, Calff. 
Channellnds., InC;; 839 Ward Dr., Sante Barbara. Calif. 
Chesapeakelnslr. Corp., Shady$ide, Md. 
Dlttmora.frelmulh Corp.. 2517 l Norwich St, Milwaukee, Wise. 
Electro-Ceremics, Box 15096, Salt Lake City, Utah 
ElI1fIira SclentHie Corp .• lndl.lnstr. DIY., 1055 Stewart Ave., Garden City.N. Y. 
Erie Technological Products Ine., 644 W. 12th St, Erie. Pa; I 

Generallnslr. Corp. Harris ASW DIv •• 33 Southwasl PII., Westwood, Mass. 
Geo Spaca Corp. 5803. Glenmont Dr., Houston, Texas' 
Gulton lnels. Inc. Research & Dev. Div., Metuchan, N. J. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. a. Minneapolis, Minn. 
InsIrument DiY •• Sanders Assocs.. Inc., Grenier '1I1d, Manchaster, N. H. 
Internationel Transducer Corp., Box 3385, Sante Barbara, Calff. 
Lillden labs. Inc., Box 920. State College, Pa. 
Mark Products, Inc., 3935 Falrhill Dr., Houston, Tex. 
NUS Corp., Box 248, Paramus, N. J. . 
Nold, Walter Co., 24 Bird! Rd.. Natick, Mass. 
Research Mfg. Corp. Box 6056, San Diego, calif. 
Straza Industries, 790 Greenfield Dr •• P.O. Box 666. EI cajon, Cain. 
Tallat !IecIronlcs, Inc..27-l11 Brooklyn-Queens Expwy., W •• Woodside, N. Y. 
Wright Radio Co., 224 Beaver Dam, Scituate. Mass. 

HYSTERESISGRAPHS 
LowtIt EIcIrII. ·Corp., 11110 Terminal ,., ••• $bide. II. ..•..... P 1431 
lllgalllllricl DiY.,'1Itcld8 St, WlrceIter, Mess. ......... . P 1435 
1'homu & Silinner, Inc., 1100 East 23rd St, Indianapolll, Ind. 

IGNITERS, ARC LAMP-5EE POWER. 
SUPPLIES, ARC LAMP' . 

ILLUMINATION INDICATORS-5EE METERS, 
LIGHT 

IMAGE EXPANDERS. OSCILLOSCOPE- . r 
." SEE OSCILLOSCOPE "IMAGE EXPANDERS 

IMPEDANCE' COMPARATORS-5EE . BRIDGE$, 
IMPEDANCE 

IMPEDANCE CONVERTERS, MICROWAVE 
iIicIMO CaljIJ Lm, lie. 10 N. Bed Are •• La CrInge, IH. 
~ Int.. RIa: 168, Union, N; H. 
AIfGrd Mfg. Co., 120 CrO$$ St, Winchester, Mass. 
Ifuthes Aircraft, Aerospaca Gp., Centinela Ave. & Teale St. Culver City. Cal. 
Hyletronic$ Corp., 100 Alnsworth·Rd .• Wilmington, Mass. I 
Merid'lIn Meta~ Inc.. 8739 a MHlerarove Dr. Whlttler, Calif • 

• T~nlc .. ; Inc." 60 N. FIrst' Ave., Beeck Grova, Ind. 
zeta Labs:, Inc., al6 National Ave .• MOJIntein View, Calff. 

IMPREGNATING. INSULATING COMPOUNDS 
-5EE.INSULATINGCOMPOUNDS .... 

~ENTAL MAGNETIC RECORDERS-
SU DATA RECORDERS. COMPUTER 

INDEX ASSEMBLIES, SWITCH . . 
1IoIQwaIt; ..... SWftcII Off., 11 W.-$JrIIIISt, t'relpart, II ••.. p2761 
lIilax BIr •. ~.Jac. 12Ulbster St, 1JaJIH,0bla .... :... p7147 
IIIcro SWItA, DIY. fIIIQirtII, II W; $prill( St. frll\lort, Il.. p 2761 
Sllllelre Corp., 2251f1rt St, lIIIIa!OllCk, .. Y. ............ P 989 
SIIawa MIISIIi KIut Co., Lid. 505, .kbImt, TlIf1Ilb~. SIIiIllllWHll, Takya. .. . . 
SIpM1Ir EIHIrh: Co;, 1010 _. St, 1I!IsteI. C ••• 
Cole Instrument, 2034 Placentia Ave., Costa Mesa. Calif. 
Lear Siegler, Inc., 4141 Eastern ·Ave., 8;£ •• Grand Rapids, Mich. 

INDICATOR LlGHTS-SEE LIGHTS, DIAL 
PANEL ETC.- ' .. 

INDICATORS. ANGLE-ALSO SEE ENCODERS. 
SHAn POSITION '.' ',' 

........ 1Ic.; IIImdI !Ir. _lIJdiPlrk, N.Y. .... ;... p 762 
AItaIIaIIIa DIve_lite.., _ Wi JdInIa I1IYd., Cliver CjIJ;CIIIL . '.' p. 
a-1aIInEIt Corp., 1IIII1811t1to11Rd., FLWIJIII, lad..· . 
CUftaIJr.1IIIp/e at BnlldIiaJ,Cl\ftanIfPlr.,PI. ..... ;.. p)664 
ClllPil\lrJaltr.t..,. 92 IIadlIe!IAJe. II1II ... N. Y •. 
CntrIl TiCImoIIaJ e.. *.; 4",$. St, L L C. N.Y..: ... p 2663 
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. DIta TeclullllIIJ IIIe., 85 - St. ~rtowR. llass. ...... '1' p 1024 
Del EIIctronla _,2511 Eo SaaffanlIIft ....... , •. Y. P .1902 

. fMC lIIpIIIc Cfrp •. WIstem Div~ 1058 WM A" .... IJIIJf. ... 
. .' ...... •. 'pI745 

Inda1rIII CIIIInI Co;, Celltlll Aft. at·PIHIlwI, FII1IIfDPIIe. ... t 
Natal EIctrn. ladullrlu, IIc. ma Grid AYI., .Vu:1IIIis. calli. " 
NIII1II Atlutic IIdIlltrles Inc., 280 Tnlnal Dr.1'IIIIIIIw, II. Y. 

p 791, i452 
,PM Inc •• 701Ui\1\Id Ave.. CImIII1II. 11111 ' . ; . 
SIIva~Corp.2_Ct.,IIIcbIItIe, .... Y ......... p .. 26n 
SIIferIGr 1fI.1 •. C..,., 38G720tHve.. LL C. N.Y.' . 
TIIeta IuIn.aat ee".. FU1IIid, N.J; .............. p 1513, 1514 
l'rIaIpa\tc$lIC:, 134-25 ..... 11ft, ... I!.Y. ...'. P 8(11 
1)ca IIIInIIIeIlt Oil •• 18" Dr .. Mar,..... ' 
Vn1IIIr-llot Iat., 7D SIrPant St, tfaIIfR, CHi. ........... P 1055 
W~Labs,Inr..Dept. BoAC, 113I'N1rIII St.; TIWbbIry. Mass. . 
WIsIen·TrInIIi:II !lalllPMUts Oil .. Wen:estar, PI. •••••••••• P . 2678 
Allis, Louis Co. Div. Litton Inds., 427 E. Stewart st., MH~ukea, Wlsc. 
Ametek, Inc., Station Square Two, Paoli, PI. 
. u, a Gauge. 746A Clymer Ave.. SeHersvilie. Pa, 
~Iy-Overland, 3650 HUdrege Ave., los Angeles, Cain. 
Astronautics Corp. of Ameries, 907 a First St, MUwaukee, WISe. 
Baldwin ElcIrns., Inc., 1101 MeAlmont St., UttleRock, Ark. 
Bendix Coip., Flight & Engine Insjrs •. Div., a Montrose, PI. . 
Carbonara, WCtor t.lnstr. Engrg. Labs., 90 Harbor Rd., Port WasIIlng!oll; N. Y. 
Computer Comrsions Corp •• 6 Dunton Ct, l Nortf1Jort, N. Y. 
Conrac Corp., 330 /IIadison Ave., New York, N. Y. 
Electric Tachometer torp" 68th & UPlan~ Philadelphia. P,. 
Electro-Optical DIY., KollmorgBllCOrp .• 347 . St, Northainplon, Maxs. 
Gurley, W. & L l, 514 Fulton St, Troy, N. .. 
H H Controls Co., Inc., 16 Frost St, Arlington. Itass.· ., 
Harbnan Systems Co., Inc., 360 Wolf Rd., HUntington Sta.,·N. Y. 

. Hughes Aircralt, Aerospace Gp., Centlnela Ave. & Teale St, Cuhllr City, Cal. 
Intrex Systems Inc. 729 Centinela Ave., Inglewood, cain. 
Kavllco £Ic1rns.. Inc .• 2lm69 Plummer St, Chatsworth, Cain. 
Lam Instrument Corp., 20 Sarah Dr., Farmingdale. No Y. 
liar S1egter, Inc. 3171 a 'Bundy Dr., Santa Monica,CalH. 
Lear Sieglar, Ine. 4141 Eastern Ave., al. Grand Rapids. Mich. 
11m Instr. Corp. 20 Sarah Dr., farmingdale, N. Y. 
Mast Development Co., 2212 East 12th St, Davenport, lowr 
Medlanical Engriving Co. Inc., 10 Van CortlandtA",.£., Bronx, N. Y. 
Mecllanical TechnoIOlY, Inc., 968 Albany-Shaker Rd., Latham, N. Y. 
Matrological Date Corp:. 70 PlauderviJIe Ave., Garfield, N. J. 
Micro Metrics, Inc., 165 Pennsylvania' Ave .• PaterSon, N.J. 
Mllgo £Ictrn. Corp., 7620 N.W. 36th Ave., Nliaml. FIa. 
Muirhead Instrs.. Inc., 1101 Bristol Rd., Mow!iainside, N. J. 
Northern Precision Labs, Inc •• 2(2 Falrlial(Rd:,.Fairfiald, N. J. 
Orbit Instrument Corp., 131 Eileen Way, 'Syosset, N. Y. 
Pann Keystone COIJI., Division St, Ansonia; CoiIn. 
Republic Corp" 9754 Deering Ave. Chatsworth. Calif. 
Sensor Corp •• !T1lndian Field Rd. Greenwich; Conn. 
Slnpr-General Precision Inc., 1150 Mc8ride Ave., UtIle Falls, N. J. 
S'mger.tleneral Precision, Inc.. 808 Western Ave., Glendale, Calif. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fie. 
TransdUcer Spacialties, Inc., Easton. Wyindotte.Rds., WillQYj Grove,.Pa. 
Wayne-George Co .• Christina St, Newton, Mass: . . 
Wast Coast Resell: Corp. Box 25061, Los Angeles, CaIn. . 
Weston Instrs. Div., W8S\OO Instr. Inc .• 614 Freiinikuysen AVe., 

NB1!ark, N. J. . 

INDICATORS, ANGLE·Of.AnACK 
AvlllllIe.. 51-15 N.m IId.Waedlitle, .. Y. 
CJ/ftoa Dff .. llarpilit ......" cn,," fIPts.. Pl. ...... ,. p2664 
CutroI T __ Co. Inc., 41·1128ttlSt, L Lc.. N. Y. 
UP lIstru.ant Carp. n BnlllkIJII Aft. hl6IU, N; Y. ••••• p • 2666 
IIIclaII £Ilc1rleallllslr. Co., IIJ514 Dal'llllt 1m. Cleveland. O~lo 
SlIva IJmIItImI Cor,., 2 WIllIs Ct., IIIclmIla. II. Y. ....... p 2672 
SIIeriIr lIfI. & 1IIsIr. eer,. 3H128t11 Aft., L'L C., .. Y. . 
TIItta Instnmlll CIrp. FUIIIId, N. I. . 
y...aoat ·1Ie. 70 Salliant St, 1IartIIrd, Cau. 
VIItroI PrNICII, IIc. 403 S. .. III Ave.. Pasadeaa, cain ••• " p'1522 
Astroneutics Corp. of Al1I!'rica, 907 a First St, Mqw~ukea, Wise. 
Avco Elctrns., 10700 E. Independence st., Tulsa, .Okla. 
Bendix Corp. Flight & Engine Instrs. Div •• S. Montrose, PI. 
Conrac Corp.. 330 Madlsan Ave. New York, n. Y. 
Hartrilan Systems Co., Inc., 360 WoH Rd., Huntington Sta., N. Y. .' 

~ Hughes Aircraft, Aerospaca Gp., Centlnela Ave. & .Teale st. Culver City, til. 
Hughes Aircraft CQ., Ground Sys. Group. 1901 Malvtm St, fulierion;CaI. 
King RI1dio Corp., Inc., 4DD N. RoierS Rd., Olathe, KalIs. 
liar Siegler, Inc.. 4141 Eastern Ave .• S.E., Grand Rapids, Mich. 
Uon Resean:h Corp. 60 Bridge St, Newton, .. 
locIIhead Aircraft Sarvlce Co., 'Got lnti. Airport, Ontario, Cal. 
Mechanical Engraving Co., Inc.. 10 Vap Cortlandt Ave. l, Bronx; N. Y: 
Micro Metrlcs,lnc., 165 Pennsylvenia Ave., Patersoo. N. J. / . 
Miuonetics Dlv., 1155 Mission Gorga Rd., San Diego, Cain. 
ParlIer Insment Corp., 200 Harvard Ave., SlaJnford, Conn. 
Pann Keystojll Corp., Division StvAnsonia, Conn. 
Sunbeam Electronics, Box 8364, ~. Lauderdale, Fla. 
Symbolic Displays, Inc. 1188 N. Beiavla St, Orange, Cain. 
Teledyne Systems eo. 200 N. Aviation Blvd., EI Segundo, Calif. 
United Control Corporation, Redmond, Wash. 
West coast Rascb. Corp., Box 25061, Los Angelef, Cllif. 

INDICATORS, ANNUNCIATOR-5EE 
ANNUNCIATORS . 

INDICATORS, ANTENNA POSIIION' 
CIIItoIO~ •• lIIrpIIat~.CIII\InIfPlr.,P& 
CIatIII JeclllIIIogyCt.1IIC., 41·1128tII St,LU.; "Y. . 
DIll TecbnlllIIJ lie., q IIrOtI St. Watarllwll,lIass. . .' .. 
lAP ~nt C..,., IHIIHIJI Ave. WesIlUrJ •. II. Y. .. .. ; p 2666 
all Space bstaJU.1nc:, 8301 48tIISJ. N. St l'ata11b1lf, FIa. . ~ .1675 
Indatr1II CentrllCo;, CellInI Aft. atl'lnllalni, ,~ .. Y • 
IIataI Bctn. Inillitrfa, lac:; 7129 .. liM A .... Yaa'NiJJ; Calli. 
..... EIIc. /lew,.,. rac.;~ MAve., .... Ylrk.U. 
Mirth AIIaIIlc Indlil!r.' lae., DTI(IiIiIlll Dr'i~PIalItIew.lL y.p 791 
hpllMlc c.p., 8754. BeeIInf A"',C~. 'CalII, . .' Sclentiftc.AtllIlc.;BII! 13854, AtIIIIII. ... .... 
SalVO ClIp. If ~ '111'" .~Rd •• 1I1cbtI1II' .. Y. 

fIrR .... 1IpInat ClIp., 2, IQIIs Ct., HIcbvII, .. ,Y. 
Sfrter/IIIfI.& •• C"'~ :l&872Ot11 All .. L I. C •. II.Y..... .p 2673 
1IIIta IllslillaulIIarp., fllillld, 11.1 ..' ". :, ' 
Tyca IIIInuInt Dff. 16 H Dr., lhItIIaII. ~" . . '. 
.. Iller ..... lac., 70 lIartIGrd •. Camt. . 
YIltna PrWtcti, ~. . lvL, Pisi~ tII~. ' 
Walll lillI, Inc:. 01\11. f.AC.13I N~ St, ''''';lIall. 
Wasten-Trallllcal ~ftlPlllliltbiv. W"",h. .' 
Ametek, In~, Station sqm two. Paoli. PI. .. . 
Bendix Corp., Flight & Engine ~. Div, a ~ntrose,1'a. 
Ben~ix Co~., Navigation & Control'D\v;, teterb'oro, N:'1: . 
toll.IDs Radio Co .. Dallas, Texas. •. '. ' ',: . 
Computer Conversions Cutp.;S Du~n ct, l'Nortlf/iort, N:'I., 
Conrac Corp., 330 Madison .. Ave .• Hal'!. York. N. Y. 
Comelf.Dubilier BeCtronlcs, 50 Paris st .• Newark,N. j; . 
Doric SeiantHie. Curp., 7969 Engineer Rd., San Diego, C<llff: 
Dome & Margolin, Inc., 2950 Veterans' Memorial Hwy., Bobemia, N. Y. 
Harbnan SystemsC~., Inc., 360 Wolf Rd., Hontin&lDn Sta., N. Y. 

.. Hughes Aircraft, Aerospac:esp., GantI,..laAve. & TealeSt, Culve.! City, Cal. 
Hqhas Aircraft Co'., Gr9ulld SyS; Group. 1901 Malvern st. fulierlOB; Cal .. 
H~ain Electronics Corp., N.E. Hwy. 6 at~~ns Creek;.Uncoln, Nebr. 
Intrex Systems Inc. 729: CentineIH"e., IngleWOOd, Calif. ." 

.Knap1lln Assocs .• l1 Mulberry St., Nashua, N. H. . 
KDllsman Motor Corp., Mill. St. Duf1lin. Pa. 
Lam Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
.Loral !Ictrn. Sys., 825 .. Bronx River Ave .. B!onx, N. Y. .. .' .' 
Measurellietlt Technology Corp., 7124 Owensmallth AJt.; taAop Park,ca~ 
MICro MetrIcs,II1c., 165 Pennsylvania Ave •. Paterson, If. J: . . . 
MUgo EIcIrn. Corp.; l620 N.W. 36th Ave •• MIa!ni. FIa. 
NorthIrn Precision Labs, Inc., 2fl2 Fairfield Rd., Fairfield,' N. J. 
Orbif Instrument Corp. 131 Eileen Way. Syo$seI,;If. y. . 
Republic CorP,., 9754 Deerini Ave., Cbatswottb, Calif. .' . 
SunbeIm £IecIronics, Box 8364, Ft Lauderdale. fiB. . 
Transducar Specialties, Inc •• Easton & WyandotteRds., Willow Grpve, ~" 
Tr~£X Tower Corp. 7182 RliSinussen Ave., Visalia, calif. '. 
~orge Co., Christina St. Ne~ .Mass.. 
Weit Coast Resch. Corp. Box. 25061, Los Angtles, Calff, 

INDICAJOaS, ATTITUDE. 
CIIIIrtI THflIIIIIIlr Ct. Inc., 41·11.28tII St, L L c.. .. Y. 
DatI TIIInII..,I",III_ St., WlterIM...... . 

:r_a.:::.~~!~'=.=:~y. 
PinItnn lliltr. Ii EIcIiI!: Co., t51 Plildl •• AYI.. s.Pesaf"',Ca~'t462 

s.1VO ..... "'''''~ C~2 Wills ct, 1IIcbtIIe. . , M. Y •..•.... ' ....... p2672 SQwr _ IliIStr, ." 38f1 !lItUve.. Ltc., N..Y. 
1'IIIta IIItnIIaat ee,. ~ ",, N.L .. '.: '. ' 
Tyca IIIIfnmIIIIt Dff. 18 RlckoIY Dr •• WlItIIam. Mass. 
Yeed .. _ 1Ic., 70 Sarpallt St, Hartforl, CaIa . . . '. 
Mien, R. C. Business Midlines, Inc., 678 Front Ave., N.W., Grand .Rap~ Midi. 
U. a Gauge. 746A Clymar Ave., SellersvUle, Pa. ,. 
Astronautics Corp. of America. 907 S.FirstSt. Milwaukee, Wise. 
Avco Corp., 2630 Glendale Milford Rd.; Cincinnati; Ohio 
Avco !IcIrns .• 10700 E. Independence St, Tulsa; Okla. 
Bendix Corp., Right Ii Engine Instrs. DIv., S; Montrose, Pa. 
Bendix Corp., NavlKation & .Control Div., Teterbor; N. J. . 
CO/lins Radio Co., Cedar Rapids,lowa 
Collins Radio Co.. Dalles, Texas 
Dittmore.frelmuth Corp., 2517 l Norwich St, Milwaukea. Wise. 
Doric Scientific Corp., 7969. Engloeer Rd., San Diego, calif, >, 
£iactro-Pacific, Inc .• 5782 Thornwood Dr., Goleta, CaIH. 
H H Controls Co., Inc., \6 Frost St .• Arlililton, M~, . 
HUIIlfIhrey, Inc., 2805 Canon St1 San Diego, Calif. I 
ISC/Telephonlcs Div., 770 Park Ave, Huntl •• N. Y. 
Kaiser Aerospace & !Ie.ctronlcs Corp., /lox )1275, Palo AIto,Calll.. 
KDIIsman.lnstr. Corp., 575 UnderhRI Blvd., Syostat,N. Y. . 
KDllsman Motor Corp., M.ill St, Dublin. Pa. 
uer Siegler, Ine. 3171 a Bundy Dr.; Sante Monla\, calff. 
liar Siegler, Inc., 4141 Eastern Ave., S.t', Grand RapidS, Mkb:' 
Litton Systems, Inc., Guidance & ControI'SYs.Div.: 5500 C.anoga Aw., 

Woodland HillS, Cain. '. . 
Loral Elctrn. Sys.,825 Bronx River Ave:; Bronx, N. Y. 
Machanical EngtavingCo., Inc., '1.0 Van Cortlandt Ave. E.; Bronx, N. t· 
MeterolOlY Researdl, Inc., 464 W. Woodbury Rd., Altadena; Calil .. 
Micro Matrics, Inc., 165 Pe~nsylvania A~., Paterson, N. J. 
Milgo Elctrn. Corp., 7620 N.W. 361hAve •. M~1,FIa.· . 
Northam PrecIsion Labs, Inc.. 202'Fairfield Rd., Fairfield, N. J. 

. Orbif Instrument Corp., 131 Eileen Way, Syosset, N. Y: 
RodaIe Electronics, Inc., 603 Chestnut SI.; Garden City, N. Y. 
Sillpr.tlaneral Precision, Inc., 808 Western Ave., G.I,ndale, Calif. 

. Sunbeam f1actrqnles, Box 8364, Ft Lauderdale, Fla. . 
3M Co:, 3M Cedtel, St f>aul, Minn. 
USM Corp. 81'BayState Rd., Wakefield, Mass. ; 
Weston InsllS. DiY, Weston Instr. Inc., ~14 Frallnghuysen Ave .• 

Newark, N. J. 
Whittaker Corp., 9229 .Sunset BI, Los Angeles, Calif. 

INDICATORS •. AziMUTH ~ 
Cllftoll Div. Marple II Bream" Clllton Hg/Its •• PI. 
CIntrII TeciIWIY Co.Iac.. 4f.18 2m St, L L c.. .. Y. 
Data TlClInllqy 11111.. 85 Irm St,. watert ..... Mass. 
UP lutn_ant CIqI .• t7 IInrIIdJn Ave,. WIitHry, N.l, ,.' '.'.' p 2666 
all Spca Systams, InC:; 8311148U1St N. St.Patarshrr, fIL » 1675 
.Icbk Blclrlclliastr. Co., 18514 DePaat Ave., Clmlanil;_ 
IadIstrIII ClntrII. Co;, Cantril An. at ~ FiIiIl_ "Y... . 
Metric $JStIII1 Ceij., m N.BaaI St, FfIt'" -,fIL' I . P' 541 
IIItaI Elctrl.11IIIIItriII, -.1129 lenldAR.; YII.IIIJs,CaIlf.· . 
IIIrIII AUIlitie Ildllllrlll 1nc., • TIIMi .r. PfIInvIaW, N, Y. 
..... CerJ..1J54 DIeiIn! ...... CMIIIIIitt.~. . 
ScIIIII8c-Au..ta ... Box 13854, AtlllIi, b, '., . 
Sana Clrp.1f ...... 111 ~ s.u.Ilt;Rr,b1IIl1, Jt Y. 
SeiH DIreIItIIIIII CIrp.;tWlllfet.;I\IcbYIIIf;I(..Y; ...... :. P 2672 
Sa~ MIJ. & InIit; Carp., 3&812Ot11111. L L C;; N.Y. 
TIIIta InsIraiReIl Corp.Jailtla1t;1;l. .' . . 
T)aIutnllentDiY., II ~ Dr.WalltliIa, MIa. " 
Yeedw-RIot Ide.; 78 ~'St Ihrtteii eM 
WaldIlll __ 1III; 11ic;;'4I33.wist53lf St;CblCqt, .... 
W ...... TI1!ISIcIIICIll~.~WoQ~.~ , 



Bayside Elctrns., Inc., 159B lindburgh, Stockton, Calij. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Intr" Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa MoniCll, Calif. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif .. 
Micro MetriCS, Inc., 165 Pennsylvania Ave., Paterson, N. 1. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Narco Avionics, Commerce Dr., Ft. Washington, Pa. 
Northern Precision labs, Inc., 202 Fairfield Rd., Fairfield, N. 1. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Rodale Electronics, Inc., 603 Chestnut St., Garden City, N. Y. 
Singer·General PreciSion, Inc., 808 Western Ave., Glendale, Calif. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. 1. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

INDICATORS. CAPACITOR LEAKAGE-SEE 
TESTERS. CAPACITOR 

INDICATORS. CIRCUIT CONDITION. 
ON/OFF. ETC. (ELECTROMECHANICAL! 

Allard Instrument Corp., 110 M.in St., Westbury, N. Y.. . . . . p 1179 
Artis.n Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I ..... " P 2198 
Sussman Mig., McGraw·Edison, University at lefferson, St Louis, Mo. 

P 2694,2695 
Clifton Div., Marple at Broadway, Clifton Hghts., Pa. ........ P 2664 
Coto·Coll Co., Inc., 51 Pavilion Ave., Providence, R. I. 
Dialight Corp., 60 Stewart Ave., Brooklyn; N. Y. P 1782,1783 
Drake Mig. Co.,4826 N. Olcott Ave., Harwood Hgis., III. ....... P 1785 
Electro·Mechanicallns!. Co. Inc., 8th & Chestnut Sts., Perkasie,Pa. 

p 1373 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. . . . . . . . . . P 1040 
Honeywell, Micro SWMch Div., 11 W. Spring St., Freeport, III. 

P 2757,2760 
IMC Magnetic Corp., Western Div., 6058 Walker Ave., Maywood, Calil. 

P 1745 
Inlo·Lite, Cartelli Technology Inc., 45-12 lO6th St, Cornoa, N. Y. 
Inter·Market Inc., 312 Waukegan Rd., Glenview, III. . . .. P 1194 
Leecraft MIg. Co. Inc., 21·16 44th Rd., Long Island City, N. Y. p 1801 
Micro Switch, Dlv. Honeywell, 11 W. Spring St, Freeport, III. 

P 2757,2760 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III. 
Naybor, E. V., Labs, Inc., 26 Manorhaven Blvd., PI. Wash., N. Y..P 2298 
PPM Inc., 7016 Euclid Ave., ClevelanD, Ohio 
Signalite, Inc., 1933 Heck Ave., Neptune, N. I. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Superior Mfg. & Instr. Corp., :JG.lI7 20th Ave., ll. C., N. Y. 
Tlle·Slgnal Corp., 250 Crosswa,s Park Dr., Woodbury, N. Y. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, TeL 
Unimax Switch DiY., Ives Rd., Wallingf1Jrd, Conn. .. p 2787 
Wacline Inc., 35 S. 51. Clair St., Dayton, Ohio . . . . . .. . . . . . . p 1527 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt. Pleasant Ave., Livingston, N. J. 

p 1206 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. 1. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bussman Mfg., McGraw·Edison, University at Jefferson, st. Louis, Mo. 
Clare·Pendar Co., P.O. Box 785, Post Falls, Idaho 
Computer DeVices, 11925 Burke St, Santa Fe Springs, Calif. 
Controls Co. of Amer., Cont. Switch Div., 1420 Delmar Dr., Folcroft, Pa. 
Daco Instrument Co., Inc., Merritt Blvd., Trumbull, Conn. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Efeetro Devices, Inc., 11805 Westline Industrial Dr., SI. Louis, Mo. 
English Elec. Co., Ltd., English Elee. House Strand, London, W.C. 2, Eng. 
Honeywell, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Industrial Inventions, Inc., RD2 463 US 1, Monmouth Jct., N. J. 
Jay·EI Products, Inc., Box 25, Gardena, Calif. 
Jones Motrola Corp., 432 Fairtield Ave., Stamlord, Conn. 
MagneTee Corp., 1751 Densmore Ave., Van Nuys, Calif. 
PMF Eleclronics, Inc., 124 £. Third St., Dayton, Ohio 
Penn Keystone Corp., Division St., Ansonia, Conn. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn, N. Y. 
Taffet Electronics, Inc., 27·01 Brooklyn·Queens Expwy., W., Woodside, N. Y. 

INDICATORS. COMPUTER TYPE-SEE 
LIGHTS: DIALS-ALSO SEE READOUTS 

INDICATORS. DATA DISPLAY-SEE LIGHTS: 
DIALS-ALSO SEE READOUTS: TUBES. 
READOUT 

INDICATORS. DENSITY 
Ohio Semitronics, Inc., 1205 Chesapeake Ave., Columbus, Ohio. P 2B44 

INDICATORS, DIELECTRIC CONSTANT 
Beckman Instr., Inc., Cedar Grov. Oper., 69 Commerce Rd., Cedar Grove, N.1. 

P 1337 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. 
Marconi Instrs., f1f Cedar La., Englewood, N. J. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Aladdin Controls, 703 Murlreesboro Rd., Nashville, Tenn. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Delsen Testing Corp., 719 W. Broadway, Glendale, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Drexelbrook Engrg. Co., GOO Brooke Rd., Glenside, Pa. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Ikor, Inc., N. W. Industrial Pk., Burlington, .Mass. 
!lahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
3M Co., 3M Center, st. Paul, Minn. 

INDICATORS. DISTANCE. LlNE·OF·SIGHT 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, CaIH. P 1654 
Clifton Div., Marple at Broadway, Clifton Hghts., Pa. 
Astronautics Corp. 01 America, 901 S. First SI., Milwaukee, Wise. 
Bayside Elctrns., Inc., 1598 Lindburgh, Stockton, Calif. 
8endix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Collins Radio Co., Dallas, Texas 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Electro·Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., Culver Cily, Cal. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calil. 
Northern Precision labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 

INDICATORS. DISTORTION
SEE ANAL Y%ERS. A·F 

INDICATORS. ELAPSED-TIME 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Biddle, James G. Co., Township Line r. Jolly Rdt, Plymouth Meeting, Pa. 
Bissett·Berman Corp., 3860 Centinela Ave., Los Angeles, Cal. . P 1019 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft. Wayne, Ind.. P 1021 
Curtis Instruments, Inc., 200 Kisco Ave., Mt Kisco, N. Y. .... P 1364 
Datatron, Inc., 1562 Reynolds St, Santa Ana, Calif. .......... P 775 
ENM Co., Inc., 5306 W. Lawrence Ave., Chicago, III. ..... . .. ' P 1028 
General Electric Co., Elctrn. Compo Sales Dper., 1 River Rd., Schenectady, N. Y. 

P 1388 
General Time Corp., Rte. 8, Torrington, Conn. ....... ....... P 1037 
Gn Space Systems, Inc., 63111 49th SI. N., St Petersburg, Fla. P 781 
Haydon, A. W. Co., 232 N. Elm St, Waterbury, Conn. ......... P 1040 
Haydon SwHch , Instrument, Inc., 1500 Meriden Rd., Waterbury, Conn. 

Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y ........ . 
J.I·T Instrs. Inc., Box 1818, New Haven, Conn. . .. . 
Landis & Gyr, Inc., 45 West 45th St, New York, N. Y. 
Pennwood Numechron Co., 7249 Frankstown Ave., Pittsburgh, Pa. 

Precision Timer Co., Inc., 400 Wesley Ave., Westhrook, Conn. . 
Servo Developmenl Corp., 2 Willis Ct, Hicksville, N. Y. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Sticht H. H. Co., Inc., 21 Park PI., New York, N. Y. 
Tyco Instrument Div., 16 Hickory Dr., Waltham, Mass. 

P 1742 
P 1409 
P 2737 

P 794 
P 1050 
P 2672 

P 1499 

Veedor·Root Inc., 70 sargeant 51., Hartford, Conn. . plOSS 
Vocaline Co. of America, Coulter St., Old Saybrook, Conn. .... P 1022 
Wacline Inc., 35 S. St Clair St, Dayto~ Ohio . p 1528 
Westinghouse E1ec. Corp., Relay·lnstr. Div., Plane & Orange Sts" Newark, N. J. 
A & 0 Electrical Instrs., 73·07 88th St., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., Great NecK, N. Y. 
Adtrol Electronics, Inc., 116 North 7th St., Philadelphia; Pa. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Amstro Corp., 114 Clinton Rd., fairfield, N. 1. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bergen Labs., Inc., 60 Spruce St., Paterson, N. J. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bulova Watch Co., Timer Lab., Bulova Park, Flushing, N. Y. 
Condor Industrial Corp., 649 Childs SI., Wheaton, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Cramer Div., Conrac Corp., Old Saybrook, Conn. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electric Tachometer Corp., 68th & Upland Sts., Philadelphia, Pa. 
Engler Instrument Corp., 250 Culver Ave., Jersey City, N. 1. 
Epic, Inc., 150 Nassau St., New York, N. Y. 
Hamilton Watch Co., Lancaster, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
Lear Siegler, Inc., 4141 Eastern Ave., S.£., Grand Rapids, Mich. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Supplies, Bex 312, Encino, Calif. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
Symbolic Displays, Inc., 1188 N. Batavia St, Orange, Calif. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Thomas Ind'l. Automation Ltd., Deansgate La., Timperley, Cheshire, Eng. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Venner Elctrns. Ltd., Kingston By·Pass, New Malden, Surrey, Eng. 

INDICATORS, ELECTROMECHANICAL-SEE 
INDICATORS, CIRCUIT CONDITION, 
ON·OFF 

INDICATORS,. GROUND DETECTOR 

INDICATORS. FILM THICKNESS 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. P 1243 
Industrial Control Co., Central Ave. al Plnelawn, Farmingdale, N. Y. 
Landis & Gyr, Inc., 45 Wesl451h St, New Yorle, N. Y. 
Southfield Elctrns., 21250 10 Y, Mile Rd., Southfield, Mich. ... P 1502 
Amstro Corp., 114 Clinton Rd., fairfield, N. J. 
Amthor Testing Instr. Co., Inc., 45·53 Van·Sinderen Ave., Brooklyn, N. Y. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Automatic Timing & Controls Inc., King 01 Prussia, Pa. 
Automation·Forster Div., Box 1025, Ann Arbor, Mich. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Bendix Corp., Industrial Metrology Div., Box 1067, Ann Arbor, Mich. 
Bicron Elctrns. Co., Barlow St., Canaan, Conn. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Dice,1. W., Co., 16 Highwood Ave., Englewood, N. 1. 
Digitrol Systems, Inc., W. Main 51., Amenia, N. Y. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Electro·Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Empire Scientific Corp., Ind. Elctrn. Gage Div., 

1055 Stewart Ave., Garden City, N. Y. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
General Nucleonics Div., Tyco Labs., 115 S. Spring St., Claremont, Calif. 
Industrial Nucleonics Corp., 650 Ackerman Rd., Columbus, Ohio 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
lion Research Corp., 60 Bridge St., Newton, Mass. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. Y. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Minnelech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Ril Elctrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Sloan Instruments Corp., 535 E. Montecito St., Santa Barbara, Calif. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
3M Co., 3M Center, SI. Paul, Minn. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Ultek Div., Perkin·Elmer Corp., Box 10920, Palo Allo, Calif. 
Unit Process Assemblies, Inc., 53·15 37th Ave., Woodside, N. Y. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

INDICATORS. FIRE-SEE FIRE DETECTION & 
FIGHTING EQUIPMENT 

INDICATORS. FLUORESCENT. SWITCH 
MOUNTING 

Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 

INDICATORS. FLUID CONDUCTIVITY 
Beckman Instr., Inc., Cedar Grove Dper., 89 Commerce Rd., Cedar Grove, N. J. 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. 
Southfield Eletrns., 21250 10 Y, Mile Rd., Southfield, Mich. .... P 1502 
Aladdin Controls, 703 Murtreesboro Rd., Nashville, Tenn. 
Amstro Corp., 114 Clinton Rd., fairfield, N.1. 
Bailey Meter Company, Wickliffe, Ohio 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Brislol Co.,.Box 1790, Waterbury, Conn. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Environmental Control Sys. Div., 43·22 Queens St., long Island Cily, N. Y. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Lab·line Instrs., Inc., Lab·Line Plaza, Melrose Park, III. 
McNab, Inc., 165 Spring St., New York, N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St, Murrysville, Pa. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Schneider Instr. Co., 8115 Camargo Rd., Madeira, Cincinnati, Ohio 
Sever·Hall Inc., 463 Brewster Ave., Redwood Cily, Calif. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
3M Co., 3M Cenler, St. Paul, Minn. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. 1. 
Westronics, Inc., 3605 McCart St, Fort Worth, Tex. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Yellow Springs Instr. Co., Inc., P.O. Box 279, Yellow Springs, Ohio 

INDICATORS. FLUID FLOW-
SEE METERS. FLUID FLOW 

INDICATORS. FREQUENCY-SEE METERS. 
FREQUENCY 

INDICATORS. GROUND DETECTOR 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III. .. P 1325 
Biddle, James G. Co., Township Line & Jolly Rds., Plymouth Meeting, Pa. 

p 1338 
Honeywell, Micro SWMch Div., ff W. Spring St, Freeport, III. 
Micro SWitch, Dlv. Honeywell, ff W. Spring St, Freeport, III. 
Opad Electric Co. Inc., 43-12 Walker St., New York, N. Y. 
PeschellnstrL, Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

. P 1459 
Phaostron Instr. & Elttrn. Co., 151 Pasadena AVe., S. Pasadena, Calli. 

p 1462 
Tempo Instl.lnc., E. Bethpage Rd., Plainview,N. Y ........... p 1053 
Anderson, W. t, Inc., 320E West 80th St., Kansas City, Mo. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
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INDICATORS, GROUND DETECTOR" (Cont'dl 

Hughes Aircraft, Aerosp ... Gp.,Centinela Ave.Ueale St.;Culv~r City, Cal. 
Lark.Electronics, Inc" 45 Walker St, New~ork, fl. Y. ." 
Mennen·Greatbatch Elctrns. Inc., 10123" Main St., Clarence, N. Y. 
Sunshine Scientific Instruments, Inc .. , 18ID.GrantAve., Philadelphia, Pa. 

INDICATORS, HARDNESS 
Bell, F.W., Inc., 1356 Norton Ave., Columbas, Ohio ..... " ..... P 1345 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Branson Instruments Co., 76 Progress Or., Stamford, Conn. 
Oawe Instruments, ltd., Western Ave:, Acton, london W3, Eng. 
OoAIl Co., 254 N .. Laurel Ave., Des Plaines, III. 
Epic, Inc., 150 Nassau St., New York, N. Y. 
Irwin Laboratories, lric., 1238 S. Gerhart Ave., los Angeles,Calif. 
Magnaflux Corp., 7328 W. lawrence Ave., Chicago, III •• 
Opto·Metrlc Tools, Inc., 304 Hudson St, New York, N. Y. 
Pacific Transducer Corp., 2301 Federal, los Angeles, Calil. 
Sensor Corp:, 9.7 Indian Field Rd., Greenwich, Conn. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. ' 

INDICATORS. HUMIDITY (ELECTRONIC) 
American Instr. Co., Inc., 8030 Georgia Ave., SilverSpring, !!d.. p 1243 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, UI. 
Victorlen Instr. DiY., 10101 Woodland Ave., Cleveland, Ohio 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, France ' 
Abbeon, Inc., 179·15 Jamacia Ave., Jamacia, N. Y. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Atkins 7echnical, Inc., 100 Stengel & S. W. Archer Rd., GaineSVille, Fla. 
Bacharach Instrument Co., 625 Alpha Or., Pittsburgh, Pa. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St, Rockford, III. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Cambridge Systems Inc., 50 Hunt St, Newton, Mass. 
Davidson Electronic Development Co., 2211 Peninsular Or., Erie, Pa. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Honeywell, Apparatus Cont Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hotpack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp."Centinela Ave .. & Teale St., Culver City, Cal. 
Hygrodynamics, Inc., Dept. 0.24, 949 Selim Rd., Silver Spring, Md. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calil. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N .. Y. 
lab·Line Instrs., Inc., Lab·Line Plaza, Melrose Park, III. 
lek-Trol, Inc., Rte. 2, Grapevine, Tex. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Reeve Elelrns., Inc., 60I,EEM·W. Lake St., Chicago, III. ' 
Taylor Instr. Process Control Div., 95 Ames St, Rochester, N. Y. 
Techni·Tool, Inc., 1216. Arch St., Philadelphia, Pa. 
Technology/Versatronics, Inc., 506 S. High St., Yellow Springs, Ohio 
Transidyne·General Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Warren Components Corp., Box 848, Warren, Pa. 
Weston Instrs.Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Westronics, Inc., 3605 McCart St, Fort Worth, Tex. 
Will Scientific, Inc., 39 Russell St., Rocheste{, N . .Y. 

INDICATORS, ILLUMINATION-SEE METERS, 
LIGHT 

INDICATORS. INSTRUMENT 
(FLAG. POINTER. ETC.I 

Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 
. p 1462 

Wacllne Inc., 35 S. St Clair St, Dayton, Ohio . . .. p 1527 

INDICATORS. LEVEL POSITION 
Control Technology Co. Inc., 41-1629111 St., L I. C., N. Y. 
Rockland Labs., Inc., Box 57, Tappan, N. Y...... ........ ... p 1481 
Theta Instrument Corp., Fairfield, N. J. 
YoHron Products, Inc., 403 S. Raymond Ave., Pasadena, CallI. 
A. R. P. Inds., Inc., 36 Bay .0r.,E., Huntington, N. Y. 
Aladdin Controls, 703 Murtreesboro Rd., Nashville, Tenn. 
Astronautics Corp. of America, 907 S. First St., Milwaukee, Wisc. 
Bendix Corp., Instruments & Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Orexelbrook Engrg.. Co., 600 Brooke Rd., Glenside, Pa. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee,. III. 
Electro·Pacific, Inc., 5782 Thornwood Or., Goleta,Cali1. 
General Nucleonics Div., Tyco Labs., 115 S.Spring St., Claremont, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. &. Teale St., Culver City, Cal. 
Kollsman Motor Corp., Mill St., Dublin, Pa. . 
leupold & Stevens Instrs., Inc., P.O. Box 25347, Portland, Ore. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Transducer Controls Corp., 737 N. Dodsworth, Covina, Calif. 
Transducer SpeciaHies, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 

INDICATORS, LINEAR DISPLACEMENT 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Control Technolo., Co; Inc" 41·16 29th ~L I. C, N. Y; 
Electro Products Labs, Inc., Pawer Supply DiY., 

6125 KP. Howard St., Chicago, III. .; ..... ,.......... ..,. p 1027 
Electro Prods. Labs., Inc., 6125 KP, Howard St" Chicago, III. 

p 1026,1027 
Fairchild Controls, 225 Pa'" Ave.,. Hicksville, N. Y. 
Natel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
Remex Electronics, 5250 W. EI Segundo Blvd., Hawthorne, Calif. 
Sclentiflc·Atlanta Inc., Box 13654, AUanta, Ga. 
Soutbfield Elctrnt, 21250 18 Jh Mile Rd., Southfield, Mich. .... P 1502 
TapeswHcll.Corp. of America, 320 Broad Hollow Rd., Farmingdale, N. Y. 
T~eta Instrument Carp., Fairfield, N. J. 
TJCo Instrument Dlv., 16 Hickory Dr., Wallllam, Mass. 
Veedor·Root Inc., 70 Sar"ant St, Hartford, Conn .... ;....... p 1055 
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A. R. P. Inds., Inc., 36 Bay Or., E., Huntington, N. Y. 
Addison Electric Co., Inc., 11m Bristol Rd., Mountainside, N. J; 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Automa.tic Control Electronics, Inc., Box 1198, San Antonio, Tex; 
Automatic Timing & Controls Inc.,Kin~ of Prussia, Pa. 
Bell & Howell Co., 360 Sierra Madre Vllla,Pasadena, Calil. 
Bendix Corp., Industrial Metrology Div., Box 1067, Ann Arbor, Mich. 
C·E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Collins, G. L Corp., 5875 Obispo Ave., long Beach, Calif. 
Davidson Eleelronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Oaytronic Corp .• 2875 Culver Ave., Kettering. Ohio 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Doric Scientific Corp.) 7969 Engineer Rd., San Diego, Calif. 
O"xelbrook Engrg. Co., 600 Brooke Rd., Glenside, Pa. 
Oynamco Inc., 10052 Monroe Or., Dallas, Texas. 
Oynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electro-Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Gems Co., Inc., Spring la., Farmington, Conn. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Humphrey, Inc., 2805 Canon St., San Diego, Calif. 
IKl, Inc., 4360 Campus Or., Newport Beach, Calil. 
Impact-o-Graph Corp., 1762 East 18th St., Cleveland, Ohio 
Kavlico Elctrns., Inc., 20869 Plummer St., Chatsworth, Calif. 
lear Slegter, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Link Group, Singer·General Precision, I' . Y. 
Mann, David W. Co., 174 Middlesex T 

Minnetech Labs. Inc., 6140 W'l'lata Blvd., Minneapolis, Minn. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Optron Corp., 50 Fitch St., New Haven, Conn. 
Precision Systems Oiv., IIB3 Chesapeake Ave., Columbus, Ohio 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Solid Controls, Inc., 6112 West 14th St., Minneapolis, Minn. 

, Cal. 

Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Starrett. l. S. Co., 1·165 Crescent St, Athol, Mass. 
Sunshine Scientific Instruments, Inc., 18JO Grant Ave., Philadelphia, Pa. 
Taylor Instr. Process Cootrol Div., 95 Ames St., Rochester, N. Y. 
Transducer Controls Corp" 737 N. Dodsworth, Covina, Calif. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Wayne-George Co., Christina St., Newton, Mass. 
West Coast Resch. Corp., Box 25061, los Angeles, Calif. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 
Zehntel, Inc., 1450-6thSt., Berkeley, Calif. 

INDICATORS. LIQUID LEVEL 
Ayien Inc., 58·15 Northern Blvd., Woodside, H. Y. 
Corning Glass WOrils, Electronic Products DiY., Coming, N. Y. 
Falrtb"d C.ontrols, 225 Pa'" Ave., Hicksville, N. Y. 
Fenwal Eleetronits Inc., 63 Fountain St, Framingham, Mass. 
General Electric Co., Etctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
PeRn Airborne Products Co., Indu~ial Highway, Southampton, Pa. p 1457 
Pennsylvania Electronics Technology, Inc., 1397 Frey Rd., PittslJurgb, Pa. 

p 2825 
Texas.lnstrum. ents Incorporate. d, comr.0nents Group, Box 5012, Dallas, Tex. 
Theta Instrument Corp., Fairfield, N. • 
Voltron Products, Inc., 403 S. Raymond Ave., Pasadena, Calif. 
A. R. P. Inds., Inc., 36 Bay Or., E., Huntington, N, Y. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Ametek,,1nc., Station Square Two, Paoli, Pa. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Automation Industries, Inc., Box. 950, Boulder, Colo. 
Automation Products Inc., 3030 Max.Roy St., Houston, Tex. 
Bailey Meter Company, Wickliffe, Ohio 
Barber-Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beckman Instrs., Inc., Process Instrs. Oiv., 2500 Harbor Blvd., Fullerton, Cal. 
Bendix Corp., Instruments & life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Bristol Co., Box 1790, Waterbury, Conn. 
Chemalloy Electronics Corp., Gillespie Airport,Santee, Calif. 
Conrac Corp., 330 Madison.Ave., New York, N. Y. 
Consolidated Ohmi.c Devices, 115' Old Country Rd., Carle Place, N. Y. 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. " 
Corning Glass Works, Fluidic Prods. Dept., Corning, N. Y. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif, 
Oigitrol Systems, Inc., W. Main St" Amenia, N. Y. . 
Orexelbrook Engrg. Co., 600 Brooke Rd., Glenside, Pa. 
Edison, T. A. Industries, Instr. Oiv., ~ lakeside Ave., W. Orange, N. I. 
Electra-Ceramics, Box 15096, Salt lake City, Utah 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
FRllnc., 1890 Embarcadero Ave., Palo Alto, Calif. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III; 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Foxboro, Foxboro, Mass. 
Gardner Cryogenics Corp., 2136 City line Rd., Bethlehem, Pa. 
Gems Co., Inc., Spring La., Farmington, Conn. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St, 

W.lynn, Mass. 
General Nucleonics Div., Tyco labs., 115 S. Spring St., Claremont, Calif. 
Haledy Elctrns. Co., 99 Wall St., New York, N. Y. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hays Corp., Michigan City, Ind. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4111 Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Coot Oiv., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Oiv., 1100 Virginia Dr., Ft. Washington, Pa. 
Ikor, Inc., N. W.lndustrial Pk., Burlington, Mass. 
Industrial Nucleonics Corp., 650 Ackerman Rd., COlumbus, Ohio 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn, N. Y. 
Joliet Control Corp., Maple & Benton, Box 751, Joliet, III. 
Kavlico Elctrns., Inc., 20869 Plummer St., Chatsworth, Calif. 
Kingmann-White, InC:, 653 S.Mel.rose St., Placentia, Calif. 
Kollsman Motor Corp., ..Mill st., Dublin, Pa. 
leupold & Stevens Instrs., Inc., P.O. Box 25347, Portland, Ore. 

" 

Mechanical Technology,. Inc., 968 Albany.shaker Rd., Latham, N. Y. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Mueller Brass Co., 1925 Lapeer Ave., Port Huron, Mich. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike,Southampton, Pa. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Photobell Co., Int., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Robertson Instrument Co., 1760 W .. First St., Azusa, Calif. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 

. Roylyn Inc., 620 Paula Ave., Glendale, Calif. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sever·Han Inc., 463 Brewster Ave., Redwood City, Calif. 
Starnetics Co., Box 9308, N. Hollywood, Calil. 
Sunshine Scientific Instruments, Inc.; 1810 Grant Ave., Philadelphia, Pa. 
Taylor Instr. Process Control Diy., 95 Ames St Rochester, N. Y. 
Thomas Ind'l. Automation ltd., Deansgate La., timperley, Cheshire, Eng. 
Topper Mig. Co., In~, 889 Northern Blvd., Great Neck, N. Y. 
Trans·Sonics, Inc., Box 326, lexington, Mass. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
U.O.P, Instrumehts Div., Greenwich, Conn. ", 
Walkirt Co., 10321 S. La Cienega, los Angeles, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Westrooics, Inc., 3605 McCart St., Fort Worth, Tex. 

INDICATORS. MAGNETIC FIELD 
Bell, F. W., Inc., 1358 Norton Ave., CaiumIIu~ Ohio ........... . P 1345 
Instrument Systems Corp., Magnetics DiY., 770 Park Ave., Huntington, N. Y. 

" , p 1408 
Magnemetrics Dlv., Rockdale St, Worcester, Mass. .......... p 1435 
Ohio Semitronlcs, Inc., 1205 Chesapeake Ave., Columbus, Ohio p 1047 
RFL Indt, Inc., Pawerville Rd., Boonton, H. J. ..........•... p 1472 
Simpson Electric Ca., 52DO W. Kinzie St., Chicago, III. 
Advanced Kinetics Inc" 1231 Victoria St., Costa Mesa, Calif. 
Annis, R. B. Co., 1101 N. Delaware St., Indianapolis, Ind. 
Automation·Forster Div., Box 1025, Ann Arbor, Mich. 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Barringer Research, ltd., 304 Carlingview Or., Rexdale, Toronto, Ont., Can. 
Davidson Electronic Development Co., 2211 Peninsular Or., Erie, Pa. 
Bectro·Mechanics Co., Box 1546, Austin, Tex. 
Hewlett·Packard Co., 1501 Page Mill Rd" Palo Alto, Calif. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Irwin Laboratories, Inc., 1138 S. Gerhart Ave., los Angeles, Calif. 
Magnaflux Corp., 7328 W. lawrence Ave., Chicago, III. 
Magnion, Inc., 144 Middlesex Tpke., Burlington, Mass. 
Miniature Elctm. Components Corp., 600 South St., Holbrook, Mass. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Thomas & Skinner, Inc., 1100 East 23rd St., Indianapolis, Ind. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Ventron Instrs. Corp., 144 Middlesex Tpke., Burlington, Mass. 

INDICATORS, MATERIAL THICKNESS 
Southfield Elctrns., 21250 10 Jh MHe Rd., Southfield, Mich. .... p 1502 
Addison Electric Co., Inc., 1i01 Bristol Rd., Mountainside, N. J. 
Amitsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minata-ku, Tokyo, Jap. 
Automatic Timing & Controls Inc., ~ing of Prussia, Pa. 
Automation Industries, Inc., Box 950, Boulder, Colo. 
Automation Products Inc., 3030 Max Roy St., Houston, Tex. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Bendix Corp., Industrial Metrology Div., Box 1067, Ann Arbor, Mich. 
Bieron Bctrns. Co., Barlow St., Canaan, Conn. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Branson Instruments Co., 76 Progress Or., Stamford,. Conn. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlomag labs., 2459 Susquehanna, Roslyn, Pa. 
Custom Scientific Instruments, Inc., Box A, Whippany, N. J. 
Oawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
OoAIl Co., 254 N. Laurel Ave., Des Plaines, III. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Empire Scientific Corp., Ind. Elctrn. Gage Oiv., 

1055 Stewart Ave., Garden City, N. Y. 
General Nucleonics Div., Tyc-{) labs., 115 S. Spring St., Claremont, Calif. 
Hays Corp., Michigan City, Ind. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
Industrial Gauging & Control, 296 Westport Ave., Norwalk, Conn. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
llell, George, Ltd., 48 lesmill Rd., Don Mills, Ont., Can. 
IVautkramer Ultrasonics, Inc., I Research Dr., Stratford, Conn. 
link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
MagnafluxCorp" 7328 W, lawrence Ave., Chicago, III. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., latham, N. Y. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Minnetech Labs. Inc., .6140 Wayzata Blvd" Minneapolis, Minn. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Optron Corp., 50 Fitch St., New Haven, Conn. 
Robertson Instrument Co., 1760 W. First St, Azusa, Calif. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sloan Instruments Corp., 535 E. Montecito St., Sonta Barbara, Calil. 
Starrett, l. S. Co., 1·165 Crescent St., Athol, Mass. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Unit Process Assemblies, Inc., 53·15 37th Ave., Woodside, N. Y. 
Varian Assocs., Vacuum Div., 6JI Hansen Way, Palo Alto, Calil. 
Westrooics, Inc., 3605 McCart St.,Fort Worth, Tex. 

INDICATORS, MODULATION 
HUIb Co, Dept 180, Banton Harbor, Mil:h. j 

Singer Co., Instrumentation Oiv., 915 Pembroke St, Bridgeport, Conn. 
p 1486 

Solid Stata Elctrn. Carp., 15321 Rayen St" Sepulveda, Cal. 
Collins Radio Co., Dallas, Texas 
Hughes Aircraft. AerosDace Gp.,.Centinela Ave. & Teale St., Culver City, Cal. 



Lampkin Labs., Inc., Perico Rd., Bradenton, Fla. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Wright Radio Co., 224 Beaver Dam, Scituate, ~ass. 

INDICATORS. MOISTURE 'ELECTRONIC) 
BlCllllln Instr., Inc. Cedlr Grove Oplr., It C •• mlrcl Rd. Cldar GI'IVI, N. I. 
Kalwlai Elec. Ct., Ltd., 9 Nis~ikulla-Slllll'QWl-Clll, lIiDIt1Ib, Tokyo, lapa. 
SlI\ItIson Elaltric Co. 52011 W. lOull St, Chlcll', III. 
Atkins Technical, Inc., 100 Stengel & S. W. Archer Rd., GaineSVille, Fla. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Barber-Colman Co., Indllnsts Div., 1300 Rock St., Rockford, III. 
Barth Electronics, Inc., 7777 Wall St., Cleveland, Ohio 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Inslls. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, CaIH. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Cambridge Systems Inc., 50 Hunt St., Newton, Mass. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, CaIH. 
Climet Instruments Inc., 1240 Birchwood Or., Sunnyvale, Calff. 
Davidson Electronic Development Co., 2211 Peninsular Or., Erie, Pa. 
Delmhorst Instr. Co., 763 Cedar St., Boonton, N. J. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St, Wilmington, Del. 
Electro-Ceramics, Box 15096, Salt Lake City, Utah 
F~cher & Porter Co., 115 Warminster Rd., Warminster, Pa. 
GPL Div., 63 Bedford Rd., Pleasantville, N. Y. 
General Nucleonics Div., Tyco Labs., 115 S. Spring St., Claremont Calif. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., s., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Cul.er City, Cal. 
Hygrodynamics, Inc., Dept. 1).24, 949 Selim Rd., Silver Spring, Md. 
Industrial Nucleonics Corp., 650 AckerrlHln Rd., Columbus, Ohio 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Kollsman Motor Corp., Mill St, Dublin, PI. 
Lab·Line Instrs., Inc., Lab.J.lne Plaza, Melrose Par~ III. 
Lek·Trol, Inc., Rte. 2, Grapevine, Tex. 
Mann-Russell Elctrns., Inc. 1401 Thome Rd., Tacoma, Wash. 
Meter%gy Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Microwave Instruments Co., 3111 Second Ave., Corona del Mar, Cal. 
Moisture Register Co., 1510 W. Chestnut St., Alhambra, Calif. 
Nuclear Research Corp., Street Rd. & 2nd St Pike, Southampton, Pa. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. . 
Ril Eletrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
Reeve Bctms., Inc., 601·EEM·W. Lake St, Chicago, III. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Sever·Hall Inc., 463 Brewster Ave., Redwood City, Cam. 
Strandberg Erigrg. Labs., Inc., 1001 S. Elm St., Greensboro, N. C. 
Taylor Instr. Process Control Div., 95 Ames St, Rochester, N. Y. 
Transidyne·G'eneral Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Varian Assocs., 611 Hansen Way, Palo Alto, Cain. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Cain. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newar~ N. J. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 

INDICATORS. MOTOR LOAD 
Weslll\IhDlII Ell .. Corp., Relay~nstr. 011., Plalll "Orange SIs., Nem, N. J. 
Diversified Elctrns., Inc., Box 6231, Evansville, Ind, . 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
PMF Electronics, Inc. 124 E. Third St.; Dayton, Ohio 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 

INDICATORS. NOlsE·FlGURE-sEE METERS. 
NOISE-FIGURE 

INDICATORS, NULL 
Amman Inslrs., Inc. 345 Kelley SL, IIInchHtar, N. H. ........ p 1327 
All1nslrs., lac., 13l .. 34th Rd. Flulllinr. N. Y. 
Biddie, lames G. Co., TlWIIShlp Unl " lily IMs., PlyllDII' IIIltilr. PI. 

p 1339 
Ioontlln Electr .. lcs Corp. Rte. m at 511l1li Rd., PIralppallJ, N. J. 

Cllllni T.I'nalllJ C .. IR., 41·1828111 St, L L C., II. Y. 
_lIS Ct., Ino. 4800 En_d Dr., Colli • ., Oblo 
Electro Scientific Inds., 13901111.W. SclelCe PIrk Dr., Portland, Ore. 

p 1347 

p 1374 
p 1379 Elactnnlr Develo,mallt Carp., 423 w. BroaIlwaJ, BesIIn, MasL 

mlDOhll DIY., 31·11 41111 An., Lll!IlsIInd City, R. Y. 
Freid Transforller Co., Inc., 179$ Walrfield St, Broold,.., N. Y. p 1386 
Geo S,.CI Systlms, Inc. 8301 48th St N., St Pltarsllurf, FII. 
IIdastrlal Control Co., CIIIInI.An.1I Plnllan, FarJlllIldlle, N. Y •. 
Julie Reseallll Lab Inc., 211 W. 81st St, New York, N. Y. 

p 1412,1413,1416,1417 
Kelthl', Instrulllllls, Inc., 2an5 Aum Rd., Cleveland, Dbio p 1424 
Natal Elctm. Inilastrle&, IIC., 1129 Gerald An., Va NUJI, cain. 
North AUntie Iuultrl" IIIC., 200 TerBlinli Dr., Plainview, N. Y. 
Nlrth HIIIIEI.ctronlellnc., Alaulller PI., Glen Cove, N. Y. 
PhllllrlcllNtlll1 I1eIIaRII, 11 Allied Dr. illite. 128, Oed. IIIISL 

Planer AJrIierne Corp., 1414 Chllllll1 AWl., HDlslIl, N. 1 .... 
PrlICIIn Applld Research Corp., III 585, Princetol, N. I. 
RFL Inds. Inc., Pmrvoll Rd., 10liii01, N. I. 

p 539 
p 1048 

SfIaIlcms, E. Preston SL, Selma, N. C. ..... . .. . .. .. . .. . .... p 1483 
SInIpnn Electric Co. 5280 W. Kinzie St, Chic ... , 01. 
Si.pr Co., lastrullllllUo. DIY., 915 I'enIbroh St, Brllgapart, COIl1. 

p 1497 
Tabda .... lid. Co. Ltd. 1-32·1 Asallkllt, NarlIIiH., Tlkp, lap. 
1II1II hlllnrDlllI Clrp., Folrfllld, N. I. 
Tria Laboratllies Inc., BD DuPlnl SL, Plainview, N. Y. 
Voltron Prodlets, In .. 4G3 S. _DId A .... I'11III .... CIIH. • • p 1522 
Wacll.e IIc., 35 S. St Clair St, Daytoll, Ohll • • . • • . . • • • • • • p 1527 
WlIIIshel Elift. Ct. III., P.O. Box 571, Balthll'llnlll. lit 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
A.D.I.P., 23 PI. Jeanne d'Arc, Paris, France 
Barber.colman Co., Dept. S, 12116 Rllek St, Rockford, III. 
Barber.colman Co., Indllnsts Div.; 1300 Rock St, Rockford, III. 
Beckman Instrs., Inc., Scientific Inslrs. DiY., 2500 Harbor Blvd., Fullerton, Cal. 
Binary Elctrns. of Cain., 1429 N. Stata College Blvd., Anaheim, Calif. 
Bristol Co., Box 1790, Walllrbury, Conn. 

Brower Labs, Inc., 237 Riverview Ave., Waltham, MISS. 
Cerbonara, Victor E., Instr. Engrg. Labs., 90 Harbor Rd., Port Washington, N. Y. 
Coleman Instruments, 42 Madison St., Maywood, III. 
Collins Radio Co., Dallas, Texas 
Design Products Corp., 1925 W. Maple Rd., Troy, Mich. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Electrical Instrument Service, Inc., 25 Dock St., MI. Vernon, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Guildline Instruments Lid., Box 99, Smilh Fall~ Ont, Can. 
Hallmerk Standard Inc., 145 Ubrary lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, CaIH. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. s., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft Washington, Pa. 
Howell Instruments, Inc., 3479 W. Vickery Blvd., Ft Worth, Texas 
Joliet Control Corp., Maple & Benton, Box 751, Joliet III. 
Luft Instruments, Inc., Old Winter St, Lincoln, Mass. 
MB Electronics, Box 1825, New Haven, Conn. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seaftle, Wash. 
M,d-West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Neill Engrg. Co., Old Town Rd., E. Hartiand, Conn. 
PMF Bectronics, Inc., 124 E. Third St., Dayton, Ohio 
Razdow Labs., Inc., 377 Fifth St., Newar~ N. J. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Roveti Instruments, 238 West St., Annapolis, Md. 
SRC Dlv., Moxon Elctrns. Corp., 2309 Pontius Ave., los Angeles, Cal. 
Transducer Specialties, Inc., Easton & Wyandotte' Rds, Willow Grove, Pa. 
Weston Instrs. Div., Weston Inslr. Inc., 614 Frelinghuysen Ave., 

NeWlr~lI. J. 
Westronics, Inc., 3605 McCart St, Fort Worth; Tex. 

INDICATORS. NUMERIC READOUT-SEE 
READOUTS 

INDICATORS. OXYGEN/OZONE 
Westi.&hDUSI Be .. Carp., Clmp. & Mlterills, 3 Glteway Ctr., PIttUurP, 'I. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instruments, Inc., Spinco Div., 1117 California Ave., Palo Alto, Calif. 
Bendix Corp., Instruments & Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Gas Analysis Systems, Inc., Box 146, Basking Ridge, N. J. 
General Nucleonics Div., Tyco Labs., 115 S. Spring St., Claremont Calif. 
Hays Corp., Michigan City, Ind. . 
Johnson·WiUiams Products, 2300 Leghorn St., Mountain View, Calif. 
Mast Development Co., 2212 East 12th St, Davenport Iowa 
Parker Instrumenl Corp., 200 Harvard Ave., Stamford, Conn. 
Precision ScientHic Co., 3737 W. Cortland St., Chicago, III. 
Schneider Instr. Co., 8115 Camergo Rd., Madeira, Cincinnati Ohio 
TechnologyNersatronics, Inc., 506 S. High St, Yellow Springs, Ohio 
Westinghouse Elec. Corp., 7800 Susquehanna St., Pittsburgh, Pa: 
Will Scientific, Inc., 39 Russell St, Rochester, N. Y. 
Yellow Springs Instr. Co., Inc., P.O. Box 279, Yellow Springs, Ohio 

INDICATORS, PHASE 
Arltet:h Corp., ISO Unsola St, Brlgktol, lIass. 
Asllliated Rllearcllinc., 3113 W. Balmlnt AVI., Ckislge, 10. •. p 1325 
Almn, Inc., 10214 M. InterregionalHwr. Austin, Tal. :...... P 1332 
Blldle, James B. Co., Township Lile • Jolly Rds., PiJnrollll MeetiJlr. PI. 

California Instrumlnts Cwp., 3511 llidway Dr., Sa. DIep, CaUl. 
Cenll'll Electnnlcs Co. 1111., 153 Florida St, FarmlRl1lale, II. Y. 

P 1338 
P 1359 

Drtltlz En&inearinr LIb!, Inc., 1233 North A .... Plainfield, II. I. P 1366 
IIJInnics Ce. Inc. 48110 EWlnswood Dr. Colallas, D~it.. . . . . • p 1367 
Elactro Scientific Inds., 1_ N.W. Science PIrk Dr., PIrtland, 011. 

P 1374 
Indlsirlll Tesl Eqglpt Co., 2G 8eechwlod A .... Part Washln&lon, N. Y. 

Interstate Electr .. lC$ Corp., 701 E. Verllont Ave., AIIahei., CIIH. 
Natal Elctrn. Industries, Inc., 1129 Gerald An., Val NUJs, Cain. 
Hortk Atllntlc Indlltries 1111., 200 Terminal Dr. Pllill¥iew, N. Y. ~ 
Mirth Hils E1ectnnlcs lac.; Alemder PI;, Glln Cove, N. Y. • •.• 
Dpad Electric Ca. Inc. 43-12 Walker St, New Yerk; N. Y. 
Sclentlflc-Atlanta Inc., 11113854, AUInta, BL 

p 1405 
p 1411 
p 789 

P 1452 
P 1046 

SllIlIr Co., Inm.entatiol DiY., 115 Pembreke St, Bridgeport, CIIII. 

Sllil Stall Elctrn. Cor .. 15321 Rayen St, S1,ulYeda, CII. . .. . 
Tblllinstnment Corp., Fairfilld, N. I. . .................. . 
VIIIroII Products, Inc., 403 S. _nd Ave;, Pasadena, Cal ••.• 
Wleli .. I ... 35 S. St Clair St, Dayton, Ohio ............ . 
Wllnlchll Enn Ce. Inc., P.O. Box 511, Galtharsb.1I. Md. 
A & M Instrumenl, Inc., Community Dr., Great Neck, N. Y. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Aetna Elctms. Corp., Readington Rd., N. Branch, N. J. 
Amprobe Instrument, 630 Merr~k Rd., Lynbrook, N. Y. 
Avtron Mig., Inc., 10409 Meech Ave., Cleveland, Ohio 
Brunswick Instruments, Box 813, New Brunswick, N. J. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Collins Radio Co., Dallas, Texas 
Data Iilstrument 01'1., 7300 Crescent Blvd., Pennsauken, N. J. 
Dawe Instrumen!s, Ltd., Western Ave., Acton, London W3, Eng. 
Diversified Elctrns., Inc., Box 6231, Evansville, Ind. 
EaStern Specialty Co., 3619 N. Eight St, Philadelphia, Pa. 
Hewlett.packard Co., 1501 Page Mill Rd., Palo Alto, Cal~. 
H~Tek Corp., 2220 S. Anne St, Santa Ana, Cain. > 

I.RA Systems Inc., 332 Second Ave., WaHham, Mass. 
In!rex Sysillms Inc., 729 Centinela Ave., InglewoOd, Calif. 
KnopP" Inc., 1307 66th St., Oakland, Calif. 
lark Electronics, Inc., 45 Walker St, New York, N.Y. 

P 1497 
P 2792 
p 1513 
p 1521 
p·1528 
p 1529 

Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Marrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Muirbead Inslls., Inc., 1101 Bristol Rd.,Mountalnslde, N. J. 

~ Rantec Dlv., 24003 Ventura Blvd., Calabasas, CaIH. 
Sage labs. Inc., Inslr. Div., 14 Huron Or., Natick, Mass. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. . 
Sunshine Scienlific Instruments, Inc., 1810 Griint Ave., Philadelphia, Pa. 

INDICATORS, POWER LEVEL 

,Tafle! Electronics, Inc., 27·01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Walters, W. A., Inc., 7713 South Western Ave., Chicago, III. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calff. 

INDICATORS. POSITIONING 
Altomation DeVlI.,1I111 Co., 9905 W. Jefferson Blvd., Culver City, Calli. 

P 2661 
CIIftoI DIY., Marple II Broadway, Clffto. HplL, PI. 
Clmplter Instr. Carp., 82 llidison An., Hempstlld, N. Y. 
Carllrol Technology Co. In., 41-18 29111 St, L I. C., N. Y. •.•.• P 2663 
Data Technology Inc., 65 Grove St, Watertown, IIIIss. •.••..• P 1024 
Falrclild Conllols, 225 Perk Afl., Hiemille, N. Y. 
GAP Instrument Clrp., 11 Broolllyn Ave., Wastlrary, N. Y. ..••. P 2666 
Gelllrel Electric Ca., Elctrl. Compo Sales O,ar., 1 River Rd., SchlneclaQ, N. Y. 
Gea Space Systell~ Inc., 8301 48th St N., St Pltorsburr. FIa. p 1675 
Honeywell, IIlcre SWltcb Dlr., 11 W. S,rll. St, Freepart, III. 
1m Corp., '156 Sixth St. Cambridge, llass. . . . . . . . . . . . . . . .. p 1042 
ladustrial Control Co., Central An. It Plnllm, Fumlnpall, N. Y. 

p 2668 
Wex DIY., Lldex lac., 128 Webstlr St, Dayton, Ohio ........ p 2747 
Micro SWitch, DIY. Honeywell, 11 W. Sprlng St, Fre".rt, HI. 
Rillex Electronics, 5250 W. EI Segun~o Blvt, Hlwtllama, CaIH. 
ScllnUllc-AUIIiII.c., Box 13854, AHaIIa, III. 
$1m Developmell Cup., 2 WIlls Ct, 1IIIbY1II, N. Y. . .... ;.. p 2672 
Sam·Tlk Products COIllfIIlJ, 101& GoIIIl RtI. Hawtbollle, N. 1.. p 1763 
Superior IIfJ. " IntIr. Carp., 3a.Dl 2IlIII Ave. L I. C., N. Y. 
Tbllllnslnml.1 Clrp., Fllrfllld, N. I. .................... p 1513 
TJCIIRatriunt 011., 18 Hlckaly Dr. WalllllIII, 1Iass. 
Volder·Root Inc. 70 Slqant St, Hlrtfft, CIII. ........... p 1055 
Voltron Prodacts, lac. 4G3 S. RlJllond Ave., Pasadena, CaIH. •• p 1522 
Wacllne Inc., 35 S. St Cllk St, Dayton, Ohio .. . . . . . • •• • . . p 1527 
Wan. labs, Inc" Dlpt 6-AC, 836 Nlrth St, Tlwlcsblry, IIlIs. 
Westln-Trtns/clli Campln .. 1a DIv., Wercestlr, PI. ......••.. p 2678 
A. R. P. Inds., Inc., 36 Bay' Dr., E., Huntington, N. Y. 
Add~n 8ectric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Amete~ Inc., Station Square Two, Paoli, Pa. 
Astronautics Corp. of America, 907 S. First St., Milwaukee, Wisc. 
Automalic Timing & Controls Inc., King of Prussia, Pa. 
Avtron Mig., Inc., 10409 Meech Ave., Cleveland, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Bendix Corp., Flight & Engine Inslrs. Div., S. Montrose; Pa. 
Binary Elclrns. of CaIH., 1429 N. State College Blvd., Anaheim, Calif. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 

. Boston Digital Corp., 21 Main St, Ashland, Mass. 
C-E Electronics, 363 W. Glenside Ave., Glenskie, Pa. 
Carbonara, Victor E., Instr. Engrg; Labs., 90 Harbor Rd., Port Washington, N. Y. 
Computer Conversions Corp., 6 Dunfon Ct, E. Northport, N. Y. 
Oaytronlc Corp., 2875 Culver Ave., Kettering, Ohio 
IJe.Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Decbr Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Digitrol Systems, Inc., W. Main St, Amenia, N. Y. 
Display Control, Div. Lumlnator, Inc., Box 278, Plano, Texas 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Oynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electric Tachometer Corp., 68th & Upland Sts., Philadelphia,Pa. 
Electro-Ceramics, Box 15096, Salt Lake City, Utah 
Elec~tical Div., Kollmorgen Corp., 347 King St., Northamplon, Mass. 
8ectro-Pacific, Inc., 5782 Thornwood Dr:, Goleta, Calif. 
English Elec. Co., Ltd., English Bec. House Strand, London, W.C. 2, Eng; 
Farrand Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Gems Co., Inc., Spring La., Farmington, Conn. 
Geillral Scientific Equip. Co., Limekiln Pike & Williams Ave., Phila., Pa. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft Washington, Pa. 
Hughes Aircraft Co., Industrial SYL Dlv., Box 92904, Airport Sta., 

Los Angeles, Calif. 
IKL, Inc., 4360 Campus Dr., Newport Beach, Calif. 
I.RA. Systems Inc., 332 Second Ave., Waltham, Mass. 
Intrex Systems Inc., n9 Cenlinela Ave., Inglewood, Calif. 
Kavllco Elctrns. Inc. 211869 Plummer St, Chatsworth, Calif. 
Kall, George, Ltd., 48 Lesmill Rd., Don Mills, Ont., Can. 
Kollsmen Motor Corp., Mill St, Dublin, Pa. 
Lelr Siegler, Inc., 3171 S. Bundy Dr., SIInta Monica, Cain. 
Lem Inslr. Corp., 20 Sarah Dr., farmingdale, N. Y. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Muirhead Instrs., Inc., .!l01 Bristol Rd., Mountainside, N. J. 
Narco Avionics, Commerce Dr., ft. Washington, Pa. 
Orbit Instrument Corp., 131 Eileen Way, Syosset N. Y. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, CalH. 
Precision Systems Dii., 1183 Chesapeake Ave., Columbus, Ohio 
Robinson.Jialpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sunbeam Electronics, Box 8364, Ft Lauderdale, Fla. 
Transducer Controls Corp., 737 N. Dodsworth, Covina, Cain. 
Trensducer Specialties, Inc., Easton & Wyandotte RdL, Willow Grove, Pa. 
Wayne-Gaorge Co., Christina St, Newton, Mass. 
West Coast Resch. Corp., Box 25061, Los Angeles, Calif. 
Westrooics, Inc., 3605 'McCall St, Fort Worth, TeL 
Zehntel, Inc., 145l).6th St., Berkeley, CaIH. 

INDICATORS, POWER LEVEL 
IIC~ IntIr., Inc., Cldar Brove Opar. 89 COAl.ercl Rd. Cedar Grove, 11.1 

. P 1337 
Bini Electrolic Corp., 30303 Aurora Rd. Clevellnd, Dhlo . . . . . . . P 1342 
Dllllotz ElIlIMerlll LIlts, lie., 1233 MIrth An., Plalaflald, N. 1 P 1366 
EIectrI IIIpulll, Inc. 118 Cheataut St, Had Bank, N. J. .••.•• P 1668 
IIeatII Co., IIIpt. 1811, BIIiIII Hamar, MIeII. 
IDduatrill Tast EfrI,L Ce., 20 Bmhwiod An., Part Wulrln&lon, II. Y. 

i Nuda 111_ Corp., PlllnvIew, N. Y. . ....... " .. :: .. .. • p 1688 
ScilntIfIl ColUIIHs Inc. 1035 W. nlrd An., CoIama .. D~.. •• p 2843 
SIIIPHII Ellctric Co., 5200 W. KInzle St,' ChiIII', III. 
Suparior EIIItric CI., 1000 Middle St, Bristol, CORI. 
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Wacline Inc., 35 S. st Claw st, DayIGJI, Ohio 
Welnschel EIIJII. Co. Inc., P.O. Box 577, Gafthel'llluJ'l, Md. 
Bristol Co., Box 1790, Waterbury, Conn. 
English Elec. Co., Ltd., English Elec. House strand, london, W.C. 2, Eng. 
Gems Co., Inc., Spri~g l,@., Farmington,Conll, 
General Microwave Corp., ISS Marine St, Farmingdale, N. Y. 
General Thermodynamics Corp., 164 Ballardvale St., Wilmington, Mass. 
Halmar Electronics, Inc., 1544 W. Mound St., Columbus, Ohio 
Hewlell·Packard Co., 1501 Page Mill Rd.i Palo Alto, Calif. 
Instrument labs. Corp., 315 W. Walton PI., Chicago, III. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Parker Instrument Corp., 200 Harvard Ave., Stamlord, Conn. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Reeve Elclms., Inc., 601·EEM·W. lake St., Chicago, III. 
Weston Inslrs. Div.,Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

INDICATORS, PRESSURE-ALSO SEE 
GAUGES, PRESSURE 

Harrel Inc., 1 B Fitch St, East Norwalk, Conn. . . • • • . • . • • • • . P 2817 
Metrlx instrument Co., P.O. Box 38501, Haustoa, Tex. ........ p 2841 
Non-linear Systems, Inc., Bu N, Del Mar, Calif. ............ P 1450 
MKS Instrumenls, Inc., 45 Middlesex Tpke., Burlington, Mass. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken, Pa. 
Wallace & Tiernan,'kl!:., 25 Main St, Belleville, N. J. 

INDICATORS, PROXIMITY 
Babcock Electronics Corp., 3501 Hal1lor Blvd., Costa Mesa, Calif. 
Electro Prads. labS., Inc., 6125 KP, Howard st, Chicago,.lII. 

P 1026,1027 
Honeywell, Micro SWlteh DiY., 11 W. SPllng st, Freeport,lD. .. P 2760 
Micro SWitch, DiY. Honer"lI, 11 W. Spring st, FreepPrl, III. .. P 2760 
Robertshaw Cootrols Co., ~71 S. at Stringtown Rd., CDlumbu~ Ohio 
Veedor·Root Inc., 70 Sargeant ~, Hartford, Coan. 
A. R. P. Ind~, Inc., 36 Bay Dr.,L, Huntington, N. Y. 

• Amecom Div., Lillon Sys. Inc., 5U5 Calvert Rd., College Park, Md. 
Assembly Elctrns., 807 Kent St., Niagara falls, Ont, Can. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
C-E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Collins Radio Co., Dallas, .Texas 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wisc. 
De-Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Display Control, Div .. luminator, Inc., Box 278, Plano, Texas 
Drexelbrook Engrg: Co., 600 Brooke Rd., Glenside, Pa. 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Farmer Electric Products Co., Inc., Tech Circle, Natick, Mass. 
Federal Screw Prods., Inc. 3917 N. Kedzie Ave., Chicago, III. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
Kavlieo Elctrns., Inc., 20869 Plummer St., Chatsworth, Calil. 
larson Aero Development Box 135, Concord, Calil. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., latham, N. Y. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Instruments Co., 3lll Second Ave., Corona del Mar, Cal. 
Photobell Co., Inc., 12M East 22 St, New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain. View, Calil. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Recora Co., Inc., Powis Rd., st Charles, III. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sensory,lnc., 1 Kennedy Rd., Morris Plains, N. J. 
Starnetics Co., Box 9308, N. Hollj'WJlod, Calil. 
Stoelting, C. H., Co., 424 N. Homan.Ave., Chicago, III. 
Sunbeam Electronies, Box 8364, Ft lauderdale, Fla. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Transducer Specialties, Inc., Easton & Wyandolle Rds., Willow Grove, Pa. 
lehntel, Inc., 145l}6th St., Berkeley, Calif. 

INDICATORS, PULSE RISE TIME 
TekttJlnlx, lac., Box 9tItI, Bemrton, Ore. 
rrenslstw Electronics Carp., Box 6191, Minneapolis, Minn. ..•. P 806 
AerometricS, P.O. Box 216, SanRamon, Calif. 
Channellnds., Inc., 839 Ward Dr., Santa Barbara, Calif. 
Hughes Aircraft, Aerospace Gp., CentinelaAve. & Teale St., Culver City, Cal. 
Industrial Inventions, Inc., RD2 463 US 1, Monmouth Jct., N. J. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

INDICATORS, RADIATION-ALSO SEE 
COUNTERS, . GEIGER: . COUNTERS. 
SCINTILLATION 

Electro/Data Inc. 3121 Benton st, Garland, TIL 
General Electric Co., Elctrn. Camp. Sales Oper. 1 Rim Rd., Scllenectady, N. Y. 
Narda Microwave Corp., Plainview, N. Y. 
Sout~field Elctrns., 21250 10 V. Mile Rd., Soutbfield, Mich. 
Vlctoreen Instr. DiY., 10101 Wlodland Ave., Claveland, Ohio 
Barber-Colman Co., Indllnsts Div., 1300 Rock St, Rockford, III. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. ' 
Kahl Scientific Instkeorp., P. O. Box 1166, EI Cajon, Calif. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. 
Nuclear Equipment Chemical Corp., 165 Marine St, Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Solid State Radiations, Inc., 2261 S.Carmelina, los Angeles, Calif. 
Universal Transistor Prads., Div. Link, 380 Oak St., Copiague, N. Y. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Welex Electronics, Box 986, Silver Spring, Md. 
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INDICATORS. R·F-SEE METERS, FREQUENCY 

INDICATORS, ROTARY SHAn POSITION-
SEE ENCODERS, SHAn POSITION 

INDICATORS, SERVO, 
Astrosystems, Inc., B Nevada Dr., NIlY HydePalk, H. Y •• ,. P 762, 1329 
Automation Development Co., 9905 W. Jeffarson Bin., CulYer City, Cain. 

P 2661 
Aylea Inc., 58-15 Htrthem IlIYd., Woodside, N. Y. 
BowmarJnstrument Corp., BODO Blullton Rd., Fl Wayne, Ind. 
clifton DiY., Marple at Broadway, ClIIton Hgh~, Pa. •..••.. • P 2664 
Control Teclllllliogy. Ce. I.nc., 41·16 29th Sl, L L C.,N. Y.. .'. . P 2663 
Data rechnololY Inc.; 65 Grave St., Watertown, Mass, .•.•.•• P J024 
iJJnamlc Instrument CI"., Dept EEM, 1I5t BlthpageRd., Plainview, N. Y. 
SAP Instrumant Corp., 17 Brooidyn Aya., Westbury, N. Y. ••••• . P 2666 
Gil Space System~ Inc., 6301 49tb st N., st petersburgil fla.. .p 1675 
Industrial Contrel Co.. Central AYe, at Plnelawn, Fanaing ala, N. Y. 

1>-2668 
. Naltl Bctrn. IndllStries, Inc., 7129 aerald Ave., Vall Nuys, Cain. p 789 

Hirth Allantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. p 1452 
hln Airborne Products Ct., Industrial Higllway, Southampton, Pa. P 1457 
Precis",n Mechanisms Corp., 44 Brooklyn AYe, Westbury, N. Y. 
Sino Development Corp., 2 WIllis Ct, Hicksville, N. Y ••• : • • • .• P 2672 
Seno-Tek Preducts Company, 1088 GoIIIe Rd., Hawthorne, H. J. .. P 1763 
Siager Co., Diehl 01,., Finderne AYe., SomelYilie, H. I. 
Sta~lng Instr., 76 E. Seoand st, Mineola, N. Y. 
Superior Mig. • Inltr. Corp., ~7 2IJtII Are., L I. C., N. Y. .•.• P 2673 
Theta Instru,.eot CO"., Falrlield, N. J. .................... p1513 
VernitroR Corp., 59 Caotral Ave., Farmingdale, N. Y. ••. :...... P 2683 
Voltron Producta, Inc., 403 S. Raymond AYe., Pasadena, Cain. 
Weston-Transicoil Components DiY., Worcester, Pa. ••.......• p2678 
U. S. Gauge, 746A Clymer Ave., Sellersville, Pa. 
Analog General Corp., 7 Neil ct, Oceanside, N. Y. 
Automatic Timing & Controls Inc., King of Prussia,'Pa. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Bayside Elctms., Inc., 1598 lindburgh, Stockton, Celil. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix Corp., Instruments & Lae Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Bristol Co., Box 1790, Waterbury; Conn. 
Carbonara, Victor E., Instr. Engrg. labS., 90 Harbor Rd., Port Washington, N. Y. 
Collins Radio Co., Dallas, Texas 
COl11jluter Conversions Corp., 6 Dunton Ct, E. Northport, N. Y. 
Consolidated Ohmic Devices, 115 Old Country Rd., Cerle Place, N. Y. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. -'. 
Daytronic Corp., 2875 Culver Ave., Kellering, Ohio 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electro-Devices, Inc., 4-6 Godwin Ave., Paterson, N. J. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Henschel Corp.,. 14 Cedar St, Amesbury, Mass. 
Instrument Div., Sanders Assocs" Inc" Grenier Field, Manchester, N. H. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Celif. 
Mast Development Co., 2212 East 12th St., Davenport, Iowa 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
National Water Lift Co., 2220 Palmer Ave., Kalamazoo, Mich. 
Northern Precision labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Orbit Instrument Corp., 131 Eileen Way, ~osset, N. Y. 
Reff .. Controls Corp., 15 Stepar PI., Huntington Sta., N. Y. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Sever·Halllhc., 463 Brel/ster AV.e., Redwood City, CalH. 
Singer-General Precision Inc., 1150 McBride Ave., lillie Falls, N. J. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlollesville, Va. 
Sunbeam Electronics, Box 8364, Ft lauderdale, Fla. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 
Thwing-Albert Instr. Co., 10il.60 Dullon Rd., Philadelphia, Pa. 
Transducer Specialtie!elnc., Easton & Wyandolle Rds., Willow Grove, Pa. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Wayne-George Co., Christina St., Newton, Mass. 
Westronics, Inc., 3605 McCart St., Fort Worth; Tex. 

INDICATORS, SHAFT SPEED-SEE 
TACHOMnERS, ELECTRONIC 

INDICATORS. SHORTED TURN-SEE 
TESTERS. COIL 

INDICATORS. SMOIt;E& COMBUSTION 
(ELECTRONIC .... ALSO SEE FIRE DnECTlON 
& FIGHTING EQUIPMENT ' 

General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Scbelllctadr, H. Y. 
Heath Co. Dept 1811, Benton Harbor, Mich. 
Kidde, Walter & Co.. Inc., 675 Main St, Belleville, N. I. 
Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., FaUs Chllrch, Va. 
A. R. P. Ind~, Inc., 36 Bay Dr., E., Huntington, N. Y. . 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Beckman In~trs., Inc., Process Instrs. DiY., 2500 Harbor Blvd:, Fullerton, Cal. 
Connecticut Consolidated Inds., Inc., SO Cambridge St., Meriden, Conn. 
De-Tec·Tronic Corp., 2512 N. Halsted St, Chicago, III. 
Edwards Co., Inc., 90 Connecticut Ave.,. Norwalk, Conn. 
Electronic Control Corp., 15341 Dale, .DetroH, Mich. 
Phoenix Precision Inslr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Scientific Research Inslrs. Co., 700 Turner Rd., Richmond, Va. 
Sunshine Scientific Instruments, ,Inc., 1810 Grant Ave., Ph,iladelphia, Pa. 
Worner Electrn. Devices, Rankin, III. . 

INDICATORS, SOUND LEVEL
SEE MmRS, AUDIO LEVEL 

INDICATORS, SPECIFIC. GRAVITY 
Aerodyne Controls Corp., 90 Gazza Blvd" Fa,mingdale, N. Y. 
Automation Products Inc., 3030 Max Roy st, H!IIIston, Tex. 
Brooks Instrument Div., Emerson Elec. Co., Hatfield, Pa. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
General Nucleonics Div, lyeo lab~, U5 S. Spring St., Claremon~ Calif. 
Globe-Union Inc., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Hallikainen Instrs., 750 National Ct, Richmond, Calff. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Celn. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. . . 
Nuclear Research Corp., Street Rd. & 2nd st Pike, Sauthampton, Pa. 
Potter Aeronautical Corp., U, S; Rle. 22, Union, N. J. 
Taylor Instr. Process Control Div., 95 Ames St., Rocbesler, N. Y. 
WestrWlics, Inc.,3605 McCart st, Fort Worth, Tex. 

IN~l~1~~A~1~'N (FOR USE WITH 
Anadll Instruments Inc., 7833 Haskell Ave., Van Nays, Calif; . . • P 761 
Hickok Electrical Instr. Co., 10514 DuPant Av .. , Cleveland, Ohle 
llllaco lac" 735 W. CHnton Sl,lthaca, N. Y. 
Non-tl_ Systems, Inc.,Box N, Del Mar, cain. 
PPM Inc., 7018 Euclid A.va., Cleveland, 1I~lo ••....•..•....• P 1455 
Rmmlunt Plul4a Inc., CompaneRt Sales, 1416lehanoa Rd., NashYnle, Tenn. 
Simpsen Electric Co, 5200 W. KInzIe st, ChielP, ilL ;' 
rektronlx, Inc., Box 9tItI, Beaverton, lire. 
Aerodyne Controls Corp., 90 Gazza BM, Farmlngdare, N. Y. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Automation Inds., Inc., 1901 Bldg., Century City, los Angeles, Calif. 
Autemation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
B & F Instruments Inc., Cornwells Hgts., Pa. 
BLM Electronics Inc., 42 Fourth Ave., Waltham, Mass. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Cain. 
Binary Elctrns. of CalH., 1429 N. State College Blvd., Anaheim, Calif. 
Bristol Co., Box 1790, Waterbury;Conn • 
C-E Electronics,363 W. Glenside Ave., Glenside, fa. 
Ceilit Industries, Inc., 14743 OxnardSt., Van Nuys, Calil. 
Clark Elctrns. lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Daytronic Corp., 2875 Culver Ave'i Kellering, Ohio 
Dentronics, Inc., 60 Oak st, Hackensack, N. J. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calil. 
Dytro Corp., 63 Tec St, Hicksville, N. Y. 
Ellis Associates, P. O. Box 77, 67 lincoln Ave., Pelham, N. Y. 
General Transducer Co., 2961 Corvin Dr., Santa Clara, calif. 
Honeywell, Inc., Aerospace & Del. Grp., 27014th Ave. s., Minneapolis, Minn. 
lockheed Electronics Co., 16811 .EI Camino Real, Houston, Tex. . 
Micro-Strain, Inc., Spring City,Pa. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Monroe Electronics Inc., 5 Vernon st, Middleport, N. Y. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Orbitran Co., Inc., 11487 Woodside Ave., lakeside, Calil. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Strainsert Co., 24 Summit Grove Ave., Bryn Mawr, Pa. 
Taylor Instr. Process Control Oiv., 95 AmesSt, Rochester, N. Y. 
Thwing-Albert Instr. Co., 10960 OullonRd., Philadelphia, Pa. 
Transducer Controls Corp., 737 N. Dodsworth, Covina, Calif. ' 
Varian Aerograph, 2100 Mitchell Dr., Walnut Creek, Calil. 
Waters Co., Div. Flo-Tronics, Inc., Box 529, Rochester, Minn. 
West Coast Resch. Corp., Box 25061, los Angeles, Calff. 
Westronics, Inc., 3605 Mccart St, Fort Worth, Tex. 

INDICATORS, SURFACE ROUGHNESS 
Bausch and lomb Inc., 87969 Bausch St., Rochester,N. Y. 
Bendix Corp., Industrial Metrology Div., Box 1067, Ann Arbor, Mich. 
Clevite Corp., Gaging & Controls Div., 4601 N. Arden Dr., EI Monte, Cal. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
DoAIl Co., 254 N. laurel Ave., Des Plaines, III. 
GPl Div., 63 Bedford Rd., Pleasantville, N. Y. 
Hell-Coil Corp., Shelter Rock la.,Danbury, Conn. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Marduth Prods., 1387 ledge Rd., R. D •. 1, Hinckley, Ohio 
Mechanical Technology, loc., 968 Albany·Shaker Rd., latham, N. Y. 
Nikon, Inc., Instr. Div., 623 Stewart Ave., Garden City, N. J. 
Sloan Instruments Corp., 535 E. Montecito st, Santa Baroara, Calif. 
Transducer Specialties, Inc., Easton & Wyandolle Rds., Willow Grove, Pa. 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

INDICATORS, TELEMETERING-SEE 
, ANALYZERS, TELEMnRIC DATA 

INDICATORS, TEMPERATURE-SEE MOERS, 
TEMPERATURE 

INDICATORS, TIME DELAY MEASUREMENT 
Bissell·Berman Corp., 3860 Centinela Ave., LIS Angeles, Cal. . • • P 1019 
Haydln, A. W. Co., 232 H. Elm st, Watel1lury, Cono. 
Haydon SWitcb & InstrumeA~ Inc., 1500 Meriden Rd., Waterbury, Conn. 

P 1742 
Precision Timer Ce., Inc., 4IItI WesllY Ave., Westbrook, Conn... p1050 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela.Ave. & Teale St., Culver City, Cal. 
Rantec Div., 24003 Ventura. Blvd., Calabasas, Calif. 

INDICATORS, TORQUE 
Soplriur MIg. & Instr. CO"., ~121Jt11 Ave., L L e. N. Y. 
Waters MIg. Inc., 533 Baston Post Rd.,Wayland, Mass. 
U. S. Gauge, 746A Clymer Ave., Sellersville, Pa. 
B & F Instruments. Inc., Cornwells Hgts., Pa. 
BlH Electronics Inc., 42 Fourth Ave., Waltham, Ma~ 
Barnes" Reinecke Inc., 351. E. Ohio St., Chicago, III. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, .Pa. 

, Bergen Labs., Inc.,,60 Spruce St., Paterson, N. J. 
Bogue Electric Mig. Co., 52 Iowa St, Paterson, N. J. 
B~x. Inc., 223 Crescent st, Waltham, Mas~ 
C-E Electronics,363 W. Glensi.de Ave., Glenside, Pa. . 
Chatillon, J. & Sons, 83-30 Kew Gardens Rd., Kew Gardens, N. Y. 



Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Daytronic Corp.,,2875 Culver Ave., Kettering, Ohio 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Dillon, W. C. & C~, Inc., 1462fl.EP Kaswick St., Van Nuys, Calif. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dynamic Precision Controls Corp., 449 E. Main St, Hagerstown, Ind. 
General Thermodynamics Corp., 164 Ballardvale St., Wilmington, Mass. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Industrial Eleclronetics Corp., 1363 S. Patrick Dr., Satellite Beach. fla. 
Jonard Industries Corp •• 3047 Tibbett Ave., Bronx, N. Y. 
Kavlico Elctrns .• Inc., 20869 Plummer St., Chatsworth, Calif. 
Knapton Assocs .• 11 Mulberry St, Nashua. N. H. 
Lear Siegler, Inc .• 3171 S. Bundy Dr., Santa Monica, Calif. 
Lebow Assocs., Inc •• 21820 Wyoming Ave .• Oak Park, Mich. 
Matrix Corp., 520 North 11th Ave., Beech Grove. Ind. 
McNab, Inc., 165 Spring St .• New York, N. Y. 

... Mecca, P.O. Box 36393, Houston, Tex. 
PMf Electronics. Inc., 124 E. Third St, Dayton. Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamlord, Conn. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland. Ohio 
Snafl"On Tools Corp .• 8120 28th Ave., Kanosha, Wisc. 
Sturtevan~ P. A. Div .• Dresser Ind~. Inc .• Addison, III. 
Taylor Instr. Process Control Div .• 95 Ames St., Rochester, N. Y. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Transducer Controls Corp., 737 N. Dedsworth, Clivina, Calil. 
Transducer SpeCialties, Inc., Easton & Wyandotte Rds., Willow Grove. Pa. 
Transducers, Inc., 11971 E. Rivera Rd., Santa Fe Springs, Calif. 
Vibrac Corp., Alpha Industrial Park. Alpha Dr .• Chelmsford, Mass. 
West Coast Resch. Corp .• Box 25061, Los Angeles. Calif. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 
Williams, 1. H. & Co., 400 Vulcan St., Buffalo, N. Y. 

INDICATORS, TRANSIENT VOLTAGE 
Dranetz Eng/mring Labs, Inc, 1233 North AD., Pfainfilid. N. I. 
Rosa Engrg. Corp., 11915 SfIHybrook, Saralep, CalK. 
Simpson Electric Co., 5200 W. Kinzie St, ChIcIP. III. 
A & M Instrume~ Inc., Community Dr, Great Neck, N. Y. 
Dytro Corp .• 63 Tec St.. Hicksville. N. Y. 
Engineering Assocs., 434 Patterson Rd .• Dayton. Ohio 
Hewlett·Packard Co •• 1501 Page Mill Rd., Palo Alto, CalK. 
Roveti Instruments. 238 West St .• Annapolis, Md. 

INDICA~ VACUUM-ALSO SEE GAUGES, 
VACUUM 

fairc~nd CDntrols, 225-Park AVI, Hicksville, N. Y. 
Schiller Mig. Carp .• 4516 Alpine Ava •• Cincinnati. Ohio 
Simp SOl Electric CD., 5200 W. Klnzla St, Chicago. m. 
Torr Labtlratories, Inc., 2228 COlIer Ave., Los Anples, CIIK. 
Virtis CD., Inc •• Rte. 208. Gardiner. N. Y. ................. p 1520 
Abbeon. Inc.. 179·15 Jamacia Ave., Jamacia, N. Y. 
Amell!k, Inc.. Station Square Two, Paoli, Pa. 
U. S. Gauge. 746A Clymer Ave .• Sellersville. Pa. 
Andonian Assocs. Inc .• 26 Thayer Rd .• Waltham. Mass. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·CoIman Co .• Indl Insts Div., 1300 Rock St., Rockford, III. 
Beach·Russ Co., 420 Lexington Ave .• New York. N. Y. 
Bendix Corp .• Vacuum Div .• 1775 Mt Read Blvd., Rochester. N. Y. 
Bristol Co., Box 1790. Waterbury. Conn. 
Canal Industrial Corp .• 5635 Fisher La., Rockville, Md. 
Central Scientific Co .• 2600 S. Koslner Ave., Chicago. III. 
Cole-Parmer Instr. Co .• 7425 N .. Oak Park Ave., Chicego, III. 
Cooke Vacuum Prods., Inc .• 13 Merritt St., S. Norwalk, Conn. 
Denton Vacuum. Inc.. Cherry Hill IndL Ctr .• Cherry Hill. N. 1. 
Edwards High Vacuum ICan.,) Ltd., 430 S. Service Rd.,W .• Oakville, Ont., Can. 
Edwards High Vacuum. Inc., 3279 Grand Island Blvd .• Grand Island. N. Y. 
fischer & Porter Co .• 115 Warminster Rd .• Warminster, Pa. 
Fredericks Co., Philmont & Anne St .• Huntingdon Valley, Pa. 
General Electric Co .• Analylical Measurement Business Sec., 25 federal St.. 

W. Lynn. Mass. 
Granville.phillip~ Co .• 80. 1290, Boulder. Colo. 
Hastings.Raydist, Newcomb Ave .• Hampton. Va. 
High Voltage Engrg. Corp .• S. Bedford St, Burlinglon. Mass. 
Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
Japan Vacuum Engrg. Co. Ltd., 1. I·Chome, Kyobashi, Choollu, Tokyo. Jap. 
Kinney Vacuum Co., 3529 Washington st., Boston. Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd .• SYosse~ N. Y. 
MKS Instruments, Inc .• 45 Middlesex Tpke., Burlington, Mass. 
Nelson Vacuum Pump Co .• 2133 41h St., Berkeley, Calif. 
Norton Co., Vacuum Equip. Div .• 160 Charlemont St.. Newton. Mass. 
Robinson·Halpern Co., 5 Union Hill Rd., W. Conshohocken. Pa. 
Taylor Inslr. Process CoiIlrol DiY •• 95 AmesSt; Rochester. N. Y. 
Techni·Tool, Inc .• 1216 Arch St.. Philadelphia, Pa. 
Texas Instruments Inc.. Industrial Prods. Div., Box 66027, Houston. tex. \ 
Ultek DiY., Perkin-Elmer Corp.. 'Box 10920, Palo Alto. Galif. 
Vactronic Lab. Equip., Inc., 21 Monmouth Ct. E. Northport. N. Y. 
Vacuum Equip. Div •• Norton Co •• 160 Charlemont St., Newton, Mass. 
Vacuum Industries. Inc .• 34 Linden St, Somerville. Mass. 
Varian Assocs., 611 Hansen Way. Palo Alto. Calif. 
Varian Assocs., Vacuum Div .• 611 Hansen Way. Palo Allo, Calif. 
Veeco Instrs .• Inc., Terminal Dr., Plainview. N. Y. ' 
Wallace & Tiernan. Inc .• 25 Main St, Belleville, N. J. 
Weksler Inslrs. Corp., 195 E. Merrick Rd., Freeport, N. Y. 
Westronics. Inc .• 3605 McCart St., fort Worth. Tex. 

INDICATORS, VISCOSITY 
Automation Products Inc .• 3030 Max Roy St .• Houston, Tex. 
Barber-Colman Co .• Indl Insls Div .• 1300 Rock St., Rockford. III. 
Beckman Instruments, Inc;, Spinco Div., 1117 California Ave., Palo Alto. Calif. 
Bristol Co., Box 1790. WaIl!rbury, Cono. 
Brookfield Engrg. Labs .• InC., 240 Cushing St. Stoughton. Mas~ 
Davidson Electronic Development Co.; 2211 Peninsular Dr .• Erie. Pa. 
ferranti Elec.. Inc •• E: BethpapRd .• l'iainview. N. Y. ' 
fischer & Porter Co .• 115 WarminSter Rd:. Warminsler, PL 
Hailikainen Instrs •• 750 National Ct., Richmond. Calff. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calff. 
Instron Corp .• 2500''Washington st., Canton, Mass. 
LaiJ.Linelnstrs .• Inc., LaM.ine Plaza, Melrose Park, III. 

"orcross Corp., 255 Newtonville Ave., Newton, Mas~ 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 
Taylor Instr. Process Control Oiv., 95 Ames St .• Rochester. N. Y. 

INDICATORS, VSWR-SEE MmRS, 
STANDING WAVE RATIO 

INDICATORS, WEIGHT-SEE 
SCALES, PRODUCTION WEIGHT 

INDICATORS, WIND DIRECTION 
... (ELECTRONI~1 
Tftetj Inslnmlntl:orp •• Tairfield. R. I. ' 
Aerocom, 3090 Southwest 371h Ave., Miami, fla. 
Aeronaulical Comms. Equip. Inc .• 3090 S.W. 37th Ave .• Miami, Fla. 
Bellort Inslrument Co .• 4 N. Central Ave •• Baltimore. Md. 
Cambridge Systems Inc., 50 Hunt St., Newton. Mass. 
Cardion Elelms .• L I. Expwy .• Woodbury. N. Y. 
Climet Inslruments Inc .• 1240 Birchwood Or .• Sunnyvale. Calff. 
Hartman Systems Co .• Inc., 360 Wolf Rd., Huntington sta .• N. Y. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Meterology ResearCh, Inc., 464 W. Woodbury Rd .• Altadena. Calif. 
Robertson Instrument C~. 1760 W. first St, Azusa, Calff. 
Taylor Instr. Process Control DiY.; 95 Ames St., Rochester. N. Y. 
West Coast Resch. Corp., Box 25061, Los Angeles, Calff. 
Westberg Mfgc Co .• 3400 Westach Way. Sonoma, Calif. 
Westronics. Inc., 3605 McCart St., Fort Worth, TeL 

INDICATORS, WIND SPEED (ELECTRONIC) 
Hlckllk Electrical Instr. Co.. 10514 DuPlnt Ave, CleDland. Ohio 
Teus InstrumelllS Imrporated, Components Graup. Box 5012, Dallas. Til. 
Aerocom, 3090 Southwest 37th Ave .• Miami, fla. 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla, 
Amell!k, Inc .• Station Square Two, Paoli, Pa. 
Bellort Instrument Co., 4 N. Central Ave., Baltimore, Md. 
Cambridge Systems Inc.. 50 Hunt St .• Newton, Mass. 
Cardion Elctrns., L I. Expwy., Woodbury, N. Y. 
Climet Instruments Inc .• 1240 Birchwood Dr .• Sunnyvale. Calif. 
DaIl!metrics. Inc., 87 Beaver St., Waltham, Mass. 
Hartman Systems Co., Inc .• 360 Wolf Rd., Huntington Sta .• N. Y. 
Hastings.ftaydist. Newcomb Ave., Hampton. Va. 
Kahl Scientific Instr. Corp .• P. O. Box 1166, EI Cajon. Calif. 
Meterology Research. Inc., 464 W. Woodbury Rd., Altadena. Calff. 
Stark Electronic Instruments. Ltd., 180 Station St., Ajax, Ont., Can. 
Taylor Instr. Process Control DiY., 95 Ames St, Rochester. N. Y. 
ThennoSystems, Inc .• 2500 Cleveland Ave. N., St. Paul. Minn. 
West Coast Resch. Corp., Box 25061. Los Angeles. Calif. 
Westb.rg Mig: Co., 3400 Westach Way, Sonoma. Calif. 
Westronics, Inc .• 3605 McCarl St.. fort Worth, Tex. 

INDUCTANCE COMPARATORS-SEE 
BRIDGES, INDUCTANCE 

INDUCTANCE STANDARDS-SEE STANDARDS, 
INDUCTANCE 

INDUCTION HEATING EQUIPMENT-SEE 
HEATERS & ACCESSORIES, INDUCTION 

INDUCTION POTENTIOMETERS-SEE 
RESOLVERS, SYNCHRO 

INDUCTORS-SEE COILS 

INFRARED EQUIPMENT-SEE COMM. 
SYSTEMS: DETECTORS: LAMPS: 
SPECTROMETERS: ETC. (AS MODIFIED BY 
INFRARED) 

INKS FOR THICK FILM MICROCIRCUITS 
Alloys Unlimited. Inc .• 16661 Ventura Blvd .• Encino, Cal. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
Fansteellnc •• One Tantalum PI., N. Chicago. III. 
Naz·Dar Inll!mational. 1087 N. Branch. Chicago. III. 
Wornow Process Paint Co., 1218 Long Beach Ave., Los Angeles. Calif. 

INKS, MARKING 
GamIJle. c. 1. In .... New lerser AD. & falniew St., Ri'llrside, N. I. 

Kressilk Preds .• lnc .• 420 Saw Mill River Rd.. Elnlsflrd, N. Y. 
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Melpar. Inc., Special Preducts Dept., 77TB Arlington Blvd .• Falls Churoh. Va. 
ItaJIheon Ct.. Ind. Componenta Oper •• 465 Centre St. Qa.incr, Mass. 
AcketmarHiould Co .• Inc., 10 Nail Ct.. Box 188, Oceanside. N. Y. 
Acromark Co .• 60 Locust Ave .• Berkeley Hgts .• N. J. 
A1laco Prods., 130 Wood Rd .• Braintree, Ma~ . 
Apex Machine Co., 3000 N.E. 12th Terr .• Ft. Lauderdale, fla. 
Black Light Corp .• 5114 Walnut Grove Ave., San Gabriel, Calif. 
Black Ught Prods .. Box 45278, ChicagO, III. 
Caig Laboratories. Inc., 155 Sullivan La .• Westbury. N, Y. 
Carter's Ink Co., 239 First St., Cambridge. Mas~ 
DoAIl Co., 254 N. Leurel Ave., Des Plaines, III. 
Eastern Markin~ Machine Corp., 30 Alabama Ave •• Island Park. N. Y. 
Edwards. T. J .• Inc., 25 Williams St., Boston. Mass. 
Etchomatic; Inc .• Box 444, Waltham. Mass. 

I Formulabs Industrial Inks, Inc., 529 W. Fourth Ave .• Escondido, Cal~. 
~rtriintcs Corp •• 112 Chelmsford Rd •• N. Billerica. Mass, 
G. E. Co.; Lamp Metals & Comp •• 21800 Tungsten Rd •• Cleveland. OhiQ . 
Ideaf.HeUerman Can., ltd., 331 Frankcom St. Ajax, Ont., Can. 
Independent Ink Inc.. 14705 S. Avalon Blvd .• Gardena, Calif. 
Kingmann-White. Inc.. 653 S. Melrose St" Placentia. Calif. 
KoM·Noor. Inc.. 100 North St.,.Bloornsbury, N. J. 
Lake Chemical Co .• 250 N. Washtenaw Ave., Chicago, IH. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. 1. 
Markal Co •• 250 N. Washtenaw Ave., Chicago, III. 
Markem Corp., 194 Congress St.. Keene, N. H. 
Master Engraving, 11 Wallace St, E. Paterson. N. J. 

_ Matthews, Jas. & Co., 6619 Penn Ave .• Pittsburgh, Pa. 
Mereco Products Corp .• 538 Wellington Ave .• Cranston, R. I. 

INSULATING COMPOUNDS, COIL DOPE 

Organic Products Co., Box 428, Irving, Tex. 
Phillips Process Co .• Inc., 192 Mill St., Rochester, N. Y. 
Phllmore Mf~ Co., Inc., 13fl.01 Jamaica Ave .• Richmond Hill, N. Y. 
Photo Chemical Prods. 01 Calif., 1715 Berkeley, Santa Monica. Calif. 
Podgor, I. Co., Inc., 7895 Bro\yning Rd .• Pennsauken, N. 1. 
Podgor, 1. E. Co., Inc, Box 1714, Philadelphia. Pa. 
Popper & Son~ Inc., ~OO Park Ave., S., New York, N. Y. 
Pryor Marking Products, 21 E. Hubbard, Chicago. III. 
Randolph Products Co., 12th St., Carlstadt; N. 1. 
Spectra-Strip Corp., P.O. Box 415. Garden Grove, Calif. 
Sprayon Prods., Inc., 26300 Fargo Ave., Bedford Hgts., Ohio 
Star Enterprises. Box 1098, Lowell. Mass. 
Techlonn Labs., Inc., 707 S. Hampton Or .• Venice, Calif. 
3M Co .• 3M Center. St. Paul. Minn. 
Topper Mfg. ~. Inc.. 889 Northern Blvd.. Great Nec~ N. Y. 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn. N. Y. 
Westinghouse Electric Corp., 1 Westinghouse Plaza, Bloomfield, N. 1. 
Wornow Process Paint Co., 1218 Long Beach Ave •• Los Angeles, Calif. 

INSERTION LOSS MEASUREMENT SYSTEMS 
Dranetz Engineering Llbs, Inc., 1233 North Ave., Plainfield, N. I. P i366 
Narda Mli:rmVl Corp .• Plainview. N. Y. 
Spalmraatlenallnstrs.. 88 Marsh Hill Rd .• Oranp, Conn. 
Walnschel Engrg. Co. Inc., P.O. Box 577, Galthersbarg, Md.. P 1529 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. 1. 
Emerson & Cuming. Inc., 869 Washington St., Canton, Mass. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. " 
Jerrold Electronics Corp •• 401 Walnut St.. Philadelphia, Pa. 
Lenox Instrument Co., 122 E. Luray St.. P.hiladelphia, Pa. 
Maury Microwave Corp .• 8610 Helms Ave., Cucamonga, Cal·ff. 
Measurement Technology Corp., 7124 Owensmouth Ave .• Canoga Park, Cal. 
Rohde & Schwarz Sales·Co .• 111 Lexington Ave .• Passaic. N.' J. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calif. 
Wandel & Goltermann/Tel.com, 6 Great Meadow La .• Hanover, N. 1. 
White Electromagnetics. Inc., 656 Lofstrand La., Rockville, Md. 

INSERTS-SEE BUSHINGS 

INSPECTION LIGHTING & EQUIPMENT-SEE 
FIBER OPTIC INSPECTION EQUIPMENT: 
LAMPS, MAGNIFYING: COMPARATORS, 
OPTICAL: ULTRAVIOLET LIGHTING 
EQUIPMENT 

INSTRUMENT CASES-SEE CABINETS: 
CASES. INSTRUMENT 

INSTRUMENT PARTS; PRECISION-SEE 
BEARINGS: GEARS: SPRINGS: ETC. 

INSTRUMENTS, ELECT. MEASURING-SEE 
ANALYZERS: BRIDGES: COMPARATORS: 
METERS: ETC •. 

INSTRUMENTS, GRAPHIC RECORDING-SEE 
RECORDERS, GRAPHIC 

INSULATING COMPOUNDS, ACRYLIC . 
Columbia Technical Carp .• 26-60 Brooklyn.Queans Expwy .• Woodside. N. Y. 
Borden Chemical Co., Krylon Dept.. Ford & Washington. Norristown, Pa. 
Brand Dielectrics, Inc., Rte. 203, N. Windham. Conn. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
lsochem Resins Co., Cook St., Lincoln, R. I. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Sperex Corp., 2239 Pontius Ave., Los Angeles, Calif. 
Sterling Varnish Co .• The, Haysville Borough, Sewickley, Pa. 
Tech Spray, 2113 W. 3rd, Amarillo. Tex. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

INSULATING COMPOUNDS, ASPHALT & 
PITCH 

EaRla·Picller Ind., Inc.. American Bldg.. Central Pkwy., Dept EE,"9. Cincinnati 
lressllk Prods., lac .• 420 Saw Mill River Rd., Elmsford, N. Y. 
Biwax Corp., 45 E. Bradrock Dr" Des Plaines, III. 
Chemtronies, Inc., 1260 Ralph Ave .• Brooklyn, N. Y. 
Dolph, 1. C. Co., New Rd., Monmouth Junction, N. 1. 
Hi·Test Chemical Corp., 40 Blanchard St., Newark, N. 1. 
lsochem Resins Co., Cook St. Lincoln. R. I. 
Johns-Manville Sales Corp., 22 fast 40th St.. New York, N. Y. 
Koppers Co., Inc., Koppers Bldg .• Pittsburgh. Pa. 
Pennsylvania Industrial Chemical Corp., 120 State St.. Clairton, Pa. 
Sauereisen Cements Co •• 160 Gamma Dr., Pittsburgh, Pa: 
Schenectady Chemicals. Inc;. BoX'i046. Schenectady, N. Y; 
~terling Varnish Co., The, Haysville Borough. Sewickley.' Pa. 
Stevenson Bros. & Co •• 110 Race St.. Philadelphia, Pa.· 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn, N. Y. 
Westinghouse Electric Corp .• Industrial Plastics Div .• 

1585 Lebanon Scho.ol Rd .• W. Mifflin, Pa. 
Zophar Mills. Inc., 112·130 26th St" Brooklyn, N. Y. 

INSULATING COMPOUNDS, COIL DOPE 
Columbia Technical Corp., 26-1iO Brooklyn.Queans Expwr., Woodside. N.'. 
Wastinghouse Elec. Corp .• Compo & Materials, 3 Gatewa, Ctr, Pittsbullh. Pa. 
Barrett Varnish Co .• 1532 South 50th Ct.. Cicero, III. .' 
Biwax Corp., 45 E. Bradrock Dr., Des Plaines. III, 
Chemtronics; Inc .• 1260 Ralph Ave., Brooklyn. N. Y. 
Dolph, 1. C. Co .• New Rd., Monmouth Junction, N. J. 
E. I. Dupont De Nemours & Co., Inc.,.IOO7 Market St.. Wilmington; Del. " 
Electro-Science Labs., Inc .• lIl3 Arch St, Philadelphia. Pa. ' . 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
General Electric, Insulating Materials, 1 Canipbell Rd., Schenectady,N, Y. ' 
Isochem Resins Co., Cook St.. Lincoln. R.I.' . 
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INSUlATING COMPOUNDS (Cont'd) 

Sauereisen Cements Co., 160 Gamma Dr., Pittsburgh, Pa. 
Tech Spray, 2113 W. 3rd, Amarillo, Tex. 
3M Co., 3M Center, SI. Paul, Minn. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

INSULATING COMPOUNDS, ENAMEL 
Oatak Corp., 85 Highland Ave., Passaic, N. I. 
Krestillc Prods., Inc., 420 Saw Mill River Rd., ElmsfGrd, N. Y. 
Westinghouse Elee. Corp., Camp. & Materials, 3 Gateway Ctr., Pittsburgh, Pa. 
Acme Chemical & Insulation Co., 166 Chapel St., New Haven, Conn. 
Barrett Varnish Co., 1532 South 50th Ct, Cicero, III. 
Borden Chemical Co., Krylon Dept., Ford & Washington, Norristown, Pa. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Chemtronics, Inc., 1260 Ralph Ave., Brooklyn, N. Y. 
Dolph, I. C. Co., New Rd., Monmouth Junction, N. J. 
E. I. Dupont De Nemgurs & Co., Inc., 1007 Market St., Wilmington, Del. 
Electro-Science labs., Inc., 1133 Arch St., Philadelphia, ·Pa. 
General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. Y. 
lsochem Resi", Co., Cook St., Lincoln, R. I. 
Mereto Products Corp., 538 Wellington Ave., Cranston, R. I. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pennsylvania Industrial Chemical Corp., 110 State St., Clairton, Pa. 
Schenectady Chemicals, Inc., Box 1046, Schenectady, N. Y. 
Sperex Corp., 1239 Pontius Ave., los Angeles, Calif. 
Sprayon Prods., Inc., 26300 Fargo Ave., Bedford Hgts., Obio 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

INSULATING COMPOUNDS, EPOXY 
Astrodyne Inc., 207 Cmbridge St, Burlington, Mass. ...•..•. p 2507 
CoJlII1Ibia Tecbnical Corp., 26-GO Br08klyn.Queens Expwy., Woodsille, N. Y. 
Freed Transformer Co., Inc., 1795 Weirfield St, Brookry", H. Y. 
Kressllk Prod~, InC., 420 Saw Mill River Rd., Elmsford, H. Y. 
Me"",r, Inc., Special Products Dept., 7776 MingioD Blvd., Falls Church, Va. 

p 705 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr., Pittsburgb, PI. 
Ablestik Adhesive Co., Inc., 833 W. l82nd St., Gardena, Cal. 
Acme Chemical & Insulation Co., 166 Chapel St., New Haven, Conn. 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
Amicon Corp., 25 Hartwell Ave., lexington, Mass. 
Aremoo Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Armstrong Products Company, Inc., P.O. Box 657, Warsaw, Ind. 
Bacon Industries Inc., 191 Pleasant St., Watertown, Mass. 
Biggs Co., 1547 14th St., Santa Monica, Calif. 
8iwax Corp., 45 E. Bradrock Dr" Des Plaines, III. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Conap, Inc., 184 E. Union St., Allegany, N. Y. 
Dolph, I. C. Co., New Rd., Monmouth Junction, N. I. 
Dow Chemical Co., Midland, Mich. 
Dy.aloy, Inc., 7 Great MeadOW la., Hanover, N. J. 
Electro-Science labs., Inc., 1133 Arch St., Pbiladelphia, Pa. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Epoxylite Corp., 1>128 N. Tyler Ave., S. EI Monte, Calif. 
Fuller.Q'Brien Corp., 1342 Willow Rd., Menlo Park, Celif. 
Furane Plastics, Inc., 5121 San Fernando Rd., W. Los Angeles, Calif. 
General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. Y. 
Hardman, Inc., 600 Cortland St, Belleville, N. J. 
HysoJ Div., 211 Franklin St., Olean, N. Y. 
Isechem Resins Co., Cook St., lincoln, R. I. 
Koppers Co., Inc.; Koppers Bldg., Pittsburgh, Pa. 
MacDonald & Co., 213 South Brand Blvd., Glendale, CaIH. 
Mansol Ceramics Co., Inc., 140. little St., Belleville, N.1. 
Mereco Pioducts Corp., 538 Wellington Ave., Cranston, R. I. 
Miller·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
National &ryllia Corp., Greenw08d Ave., Haskell, N. J. 
Horrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Packaged Resins Co., 130 Wood Rd., Braintree, Mass. 
Ram Cnemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena, CaIH. 
Randolph Products Co., 12th St., Carlstadt, N. J. 
Rector Engrg. & Plastics Co., 318 Randolph PI., N. E., Washington, D. C. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Rogers Corp., Rogers, Conn. 
Schenectady Chemicals, Inc., Box 1046, Schenectady, N. Y. 
Sterling Varnisb Co., The, Haysville Borough, Sewickley, Pa. 
Techform labs., Inc., 707 S. Hampton Dr., Venice, Calif. 
3M Co., 3M Center, St Paul, Minn. 
Tra-Con, Inc., 55 North St, Medford, Mass. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York, N. Y. 
Wabash Magnetics Inc.! Box 708, Wabasb, Ind. 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield, Mass. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, pa. 

INSULATING COMPOUNDS, LACQUER 
Columbia Technical Corp., 26·&0 Brookiyn·Queens Expwy., Woodside, N. Y. 
Kressilk Prods., lAC., 420 Saw Mill River Rd., Elmsford, N. Y. 
Westinghouse Elec. Corp., Comp. & Materials, 3 Gateway Clr., Pittsburgh, Pa. 
Acme Chemical & Insulation Co., .166 Chapel St., New Haven, Conn. 
Barrett Varnish Co., 1532 Soutb 50th Ct., Cicero, III. 
CRC Chemicals, Div. C. J. Webb, Dresher, Pa. 
Chemical Products Corp., King Philip Rd., E. Providence, R. I. 
Chemtronics, Inc., 1260 Ralph Ave., Brooklyn, N. Y. 
Dennis Chemical Co., 2701 Papin St., St. louis, Mo. 
Dolph, I. C. Co., New Rd., Monmouth Junction, N. J. 
Dynaloy, Inc., 7 Great Meadow la" Hanover, N. J. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Oel. 
Isechem Resins Co., Cook St, lincoln, R. I. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Omega Engineering, Inc., Box .4047, Stamford, Conn. 
Ram Cbemical.sMfg. Co., Inc" 210E. Alondra Blvd., Gardena, Calij. 
Randolph Products Co., 12th St., Carlstadt, N. J. . 
Sprayon Prods., Inc., 26300 Fargo Ave., Bedford HgIs" Ohio. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
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INSULATING COMPOUNDS, SILICONE 
Columbia Technical Corp., 26·tiO Brooklyn.Qu ... s Expwy., Woodsida, N. Y. 
Dow Corning Corp., Midland, Mlch. . . . . . . . . . . . . . . . P 1580-1583 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
Bacon Industries Inc., 192 Pleasant $1., Watertown, Mass. 
Borden Chemical Co., Krylon Dept., Fold & Washington, Norristown, Pa. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. '" 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Dynaloy, Inc., 7 Great Meadow la., Hanover, N. J. 
Electro·Science Labs., Inc., 1133 Arcb St, Pbiladelpbia, Pa. .,;' 
Emerson & Cuming, Inc., 869 Wasbington SI., Canton, Mass. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
Fulier-O'Brien Corp., 1342 Willow Rd., Menlo Park, Calif. 
General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. Y. 
General Electric Co., Silicone Products Dept., Wateriord, N. Y. 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 
Isochem Resins Co., Cook St, lincoln, R. I. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Midsil Corp., 27 Bland St., Emerson, N. I. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
National Beryilia Corp., Greenwood Ave., Haskell, N. I. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Packaged Resins Co., 130 Wood Rd., Braintree, Mass. 
Pel mar labs, Inc., 401 lafayette St., Newtown, Pa. 
Ram Chemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena, Calif. 
Resin Formulators Co., 96q1 Jefferson BlVd., Culver City, Cal. 
Sperex Corp., 2239 Pontius Ave., los Angeles, Calif. 
Stauffer Chemical Co., Silicone Dept., 299 Park Ave., New York, N. Y. 
3M Co., 3M Center, St Paul, Minn. 
Tra·Con, Inc:, 55 North St., Medford, Mass. 
Union Carbide Cor;t.;-£hemical & Plastics, 270 Park Ave., New York, N. Y. 
Westinghouse Electric Corp., Industr~1 Plastics Div., 

1585 lebanon Scbool Rd., W. Mifflin, Pa. 

INSULATING COMPOUNDS, VARNISH 
Columbia Technical Corp., 26.ao Brooklyn·Queens Expwy., Woodsille, H. Y. 
Datak Corp., 85 Highland Ave., Passaic, N. I. 
Dow CorRing Corp., Midland, Mich. . . . . . . . . . . . . . . . . .. p 1581-1583 
Malpar, Inc., Special Products Dept., 7776 Arlington Blvd., Falls Church, Va. 
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Westinghouse Elec. Corp., Camp. & Meterials, 3 Gateway Ctr., Pittsburgh, Pa. 
Acme Chemical & Insulation Co., 166 Chapel St., New Haven,. Conn. 
Barrett Varnish Co., 1532 Soutb 50th Ct., Citero; III. . 
Borden Chemical Co., Krylon Dept., Ford & Washington, Norristown, Pa. 
Brand Dielectrics, Inc., Rte. 103, N. Windham, Conn. 
CRC Chemicals, Div. C. J. Webb, Dresher, Pa. 
Chemtronics, fnc., 1260 Ralph Ave., Brooklyn, N. Y. 
Conap, inc., 184 E. Union St., AI~gany, N. Y. 
Dolpb, J. C. Co., New Rd., Monmouth Junction, N. J. 
Dynaloy, Inc., 7 Great Meadow la., Hanover, N. J. 
E. I. Dupont De Nemours & Co., Inc., 1007 MarketSkWilmington, Del. 
Electro·Science Labs., Inc., 1133 Arcb St., Philadelphia, Pa. 
Epoxylite Corp., 1428 N. Tyler Ave., S. EI Monte, Calil. 
Fuller.Q'Brien Corp., 1342 Willow Rd., Menlo Park, Calif. 
General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. Y. 
General Electric Co., Silicone Products Dept., Wateriord, N. Y. 
Illinois Bronze Powder & Paint Co., 300 E. Main St., lake Zurich, III. 
lsochem Resins Co., Cook St., lincoln, R. I. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Midsil Corp:, 27 Bland St., Emerson, N. J. 
Miller·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
Pennsylvania Industrial Chemical Corp., 12G State St., Clairton, Pa. 
Ram Chemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena, ,Calif. 
Randolph Products Co., 12th St., Carlstadt, N. J. 
Reichbold Chemicals, Inc., 525 N. Broadway, White Plains, N. Y. 
Schenectady Chemicals, Inc., Box 1046, Schenectady, N. Y. 
Sprayon Prods., Inc., 26300 Fargo Ave., Bedford Hgis., Ohio 
Sterling Varnish Co., The, Haysville Borough, Sewickley, Pa. 
3M Co., 3M Center, St. Paul, Minn. 

, Westinghouse Electric Corp., Industrial Plastics Div., 
1585 lebanon School Rd., W. Mifflin, Pa. 

INSULATING COMPOUNDS, WAX 
Westinghouse Elec. Corp., Camp. & Material~ 3 Gateway Ctr., Pittsburgh, Pa. 
Biggs Co., 1547 14th St., Santa Monica, Calif. 
Biwax Corp., 45 E. Bradrock Dr., Des Plaines, III. 
Borden Chemical Co., Krylon Dept., Ford & Washington, Norristown, Pa: 
CRC Chemicals, Div. C. I. Webb, Dresher, Pa. 
Eastman Chemical Prods., Inc., Kingsport, Tenn. 
Eby Sales Co., 148-05 Archer Ave., Jamaica, N. Y. 
Hi·Test Chemical Corp., 40 Blanchard St., Newark, N. 1. 
Humble Oil & Refining Co., P.O. Box 2180, Houston, Tex. 
International Wax Refining Co., 99 E. Hawthorne Ave., Valley Stream, N. Y. 
Isochem Resins Co., Cook St., lincoln, R. I. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Stevenson Bros. & Co., 110 Race St., Philadelphia, Pa. 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Dlv., 

1585 Lebanon School Rd., W. Mifflin, Pa. 
Zophar Mills, Inc., 111-130 26th St., Brooklyn, N. Y. 

INSULATION MATERIALS, ADHESIVE 
Astrodyne Inc., 207 Cambridge St., Burlington, Mass. ...... . • p 2507 
Dow Corning Corp., Midland, Mich. .......... .. ...... p 1582,1583 
Melpar, Inc., Special Products Dept., 1776 Arlmgton Blvd., Falls Churoh, Va. 

p 705 
Periection Mica ~o., 748 Thomas Dr., Bensonville, III. ... p 1224,1225 
Westinghouse Elec. Corp., Compo & Materials, 3 Gateway Ctr., Pittsburgh, Pa. 
Ablestik Adhesive Co., Inc., 833 W. l82ndSI., Gardena, Cal. 
Adhesive Products Corp., 1660 Boone Ave., Bronx, N. Y. 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Armstrong Cork Co., W. liberty St., lancaster, Pa. 
Armstrong Products Company, Inc., P.O. Box 657, Warsaw, Ind. 
Automalic Die Cutting Machine Co., 149 Church St., New York, N. Y. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
Biggs Co., 1547 14th St., Santa Monica, Calif. 

Biwax Corp., 45 E. Bratlrock Dr., Des Plaines, III. 
Borden Chemical Co., Krylon Dept., Ford & Washington, Norristown, Pa. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, EnR. 
By·Buk Co., 4326 W. Pica Blvd., los Angeles, Calif. 
Chase & Sons, Inc., 19 Highland Ave., Randolph. Mass. 
Chemplast, Inc., 923-150 Dey Rd., Wayne. N. J •. 
Chemtronics, fnc., 1260 Ralph Ave., Brooklyn, N. Y, 
Clarkson labs, Inc., 1450 Ferry Ave., Camden, N. J. 
Conap, Inc., 184 E. Union St., Allegany, N. Y.. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
Dolph, J. C. Co., New Rd., Monmouth lunction, N. J. 
Dynaloy, Inc., 7 Greal Meadow la., Hanover, N. J. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electro-Science labs., Inc., 1133 Arch St., Philadelpbia, Pa. 
Emerson & CuminR, Inc., 869 Washington St., Canton, Mass. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
Epoxylite Corp., 1428 N. Tyler Ave., S. EI Monte, Calif. 
Furane Plastics, Inc., 5121 San Fernando Rd., W. los Angeles, Calif. 
General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. Y. 
General Electric Co., Silicone Products Dept., Wateriord, N. Y. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron. Ohio 
Hardman, Inc., 600 Cortland St., Belleville, N. 1. 
Hecht Rubber Corp., 482484 Riverside Ave" Jacksonville, Fla. 
Hysol Div., 111 Franklin St., Olean, N. Y. 
Isochem Resins Co., Cook St., Lincoln. R. t. 
Johns·Manvilie Sales Corp" 22 East 40th St., New York. N. Y. 
Mansol Ceramics Co., Inc., 140 little St., Belleville, N. I. 
Mer!co Products Corp., 538 Wellington Ave., Cranston. R. I. 
Mi~1 Corp., 27 Bland St., Emerson. N. J. 
Miller·Stepbenson Chem. Co., Inc., 16 Sugar Hollow Rd .. Danbury. Conn. 
Morgan Adbesives Co., 4560 Darrow Rd., Stow, Ohio 
National laminating Mfg. Co., 339 S. Robertson Blvd., Beverly Hills, Cal. 
Packaged Resins Co., 130 Wood Rd" Braintree, Mass. 
Pennsylvania Industrial Chemical Corp., 120 State St., Clairton, Pa. 
Permacel, U.S. Hwy. I, New Brunswick, N. J. 
Press.Qn Products, 39 Factory Rd., Addison, III. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Sauereisen Cements Co., 160 Gamma Dr., Pittsburgh, Pa. 
Schje1pahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Semkon Assoc, Inc .. P. O. Box 832, lexington. Ky. 
Sterling Varnish Co., The, Haysville Borough, Sewickley, Pa. 
Techform labs., Inc., 707 S. Hampton Dr., Venice, Calif. 
3M Co., 3M Center, St. Paul, Minn. 
Tra-Con, Inc., 55 North St., Medford, Mass. 
Westinghouse Electric Corp., Industrial Plastics Div .. 

1585 lebanon School Rd., W. Mifflin, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles. Calif. 
Wire Clotb Enterprises, Inc., 13()'131 Gamma Dr., Pittsburgh, Pa. 

INSULATION MATERIALS, ASBESTOS 
Eagle.plcher Ind., Inc., American BId!., Central Pkwy., Dept EEM-69, Cincinnati, O. 
"ah,r Corp., 211 Randolph Ave .. Woodbridu, N. I. . .......... p 1586 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
American Smelting & Refining Co., 120 Broadway, New York, N. Y. 
Auburn Mfg. Co., Pease Ave. & Stack St.,Middleton, Conn. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brandywine Fibre Prods. Co., 1501 Popular St., Wilmington, Dela. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
Fiberite Corp., 515·559 W. 3 St., Winona, Minn. 
Franklin Fibre-Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Hecbt Rubber Corp., 482484 Riverside Ave .. lacksonville, Fla. 
Insulating Sbapes, Ine., 1381 Seabury Ave., Bronx. N. Y. 
Johns·Manvilie Sales Corp., 22 East 40th St., New York, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St.. New York. N. Y. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Penn Fibre & Specialty Co .. 2020 E. Westmoreland St., Pbilaqelpbia. Pa. 
Richards, Arklay S. Co., Inc., I Winchester. St., Newton Highlands. Mass. 
Rostone Corp., Route 52 S., lafayette, Ind. 
Spaulding Fibre Co., Inc., 310 Wheeler St" Tonawanda, N. Y. 
3M Co., 3M Center, St Paul, Minn. 
Tra-Con, Inc., 55 North St., Medford, Mass. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon' School Rd., W. Mifflin, Pa. ' 

INSULATION MATERIALS. CERAMIC 
American Lava Corp., Cherokee Blvd. & Mfgr~ Rd., Chattanooga, Tenn. 

p 1575 
Batie Ceramics Inc., 221 Seventh Ave., Hawtborne, N. I. ....... P ) 577 
Dallllm Elctrps. & Cable Corp" 2360 Hoffman St., Bronx. N. Y. , . P 2935 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura eJvd .. Encino, Cal. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Ceramics International Div., 39 Siding PI .. Mahwa~ N. J. 
Du·Co Ceramics Co., Box 278,Saxonburg, Pa. 
Electrical Refractories Co., 50 E. Clark St., E. Palestine, Ohio 
Emerson & Cuming, Inc., 869 Washington St.; Canton, Mass. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
lapp Insulator Co., Inc" Radio Specialties Div., 350 Sumner Sl., LeRov, N. Y. 
longene Elctrns. Inc., 266 West Ave., long BranCh, N. J. 
Meryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Materials ReseMch Corp" Rle. 303, Orangeburg, N. Y. 
National Beryllia Corp., Greenwood AVe., Haskell. N. J. 
Permalust,r, Inc., 1844 N. Kevstone St., Burbank, Calif.· 
Porcelain Products Co., 225 N. Patterson St., Carey, Ohio 
Richards, Arklay S. Co., Inc., I Winchester St., Newton Highlands, Mass. 
Rosenthal China Corp., 411 East 76th St., New York, N. Y. 

INSULATION MATERIALS. FABRIC 
Carborundum Co. Elctrns Plant, Box 339, Niaeara Falls, N. Y. 
General Elee. Co., lamp Glass Dept, 24400 Highland Rd., Ricbmond Hgis., Ohio 

P 1584 
HaiYllr Corp., 211 Randolph Awe .. Woedbridge, N. I. . .... , . . . .. P 158.6 
WestilllbGD$1 Elec. COl'll" Com\!. & Materials, 3 Gateway etr .. Piltsborn. Pa. 



Automatic Die Cutting Machine Co., 149 Church St, New York, N. Y. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brandywine Fibre Prods, Co., 1501 Popular St, Wilmington, Dela: 
Chase & Sons, Inc, 19 Highland Ave., Randolph, Mass. 
Co~ak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Fiberite Corp., 51S-559 W. 3 St, Winona, Minn. 
General Electric, Insulating Materials, I Campbell Rd., Schenectedy, N. Y. 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Fla. 
Johns-ManvHle Sales Corp., 22 East 40th St., New York, N. Y. 
Kendall Co., Fiber· Products Div., Walpole, Mass. 
Keystone Elctrns. Corp., 49 Bleeker St, New York, N. Y. 
laminated Fabricators, 1145 San Mateo Ave., San Bruno, Calif. 
Leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 
Permacel, U.S. Hwy. 1, New Brunswick, N. J. 
Plymouth Rubber Co" Inc" Canton, Mass. 
Port Plasfics, Inc., 8037 E. stauson, Montebello, Calil. 
Press.()n Products, 39 Factory Rd., Addison, III. 
Spaulding Fibre Co., Inc" 310 Wheeler St., Tonawanda, N. Y. 
Sufle, Corp., 3340 57th St., Woodside, N. Y. 
Svncor Prods, Co., Inc., 44 Eastern Ave., Malden, Mass. 
gM Co., 3M Center, st. PaUl, Minn. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd" W. Mifflin, Pa. 

INSULATION MATERIALS, FELT-SEE FELT 

INSULATION MATERIALS. FIBER 
Carborundum Co. Elctrns Plant, Box 339, Niapra Falls, N. Y. 
Eagle·Plchr Ind., Inc., American Bid" Central Pkwy., Dept. EEM-69, Cincinnati, 
General Elec. Co., lallP Glass Dept., 24400 Highland Rd., Ridlllond Hgts., O~1o 

p 1584 
Markel, L Frank, , Son~ SChOllla., NOIrlstowl, PI •. ' , . , ' , ,. p 1585 
Precision Piper Tube Ce., 1033 S. Noel Ave., Wheeling, 111. "" p 1587 
Varllex Corp., 514 W. Court St., Rome, H. Y. ",," " " . " '" p 1588 
Westinghluse Elec. Corp., Camp. & Materials, 3 Gateway Ctr., PiHsbul1lh, PI. 
Abacus Electronics Corp" 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
American Mica Insulation Co., Manasquan, N. J. 
Auburn Mfg. Co" Pease Ave. & Stack St., Middle. Conn. 
B & C Insulation Prods., Inc., 490 Lincoln Hwy., Iselin, N. J. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brandywine Fibre Prods, Co., 1501 Popular St., Wilmington, Dela. 
Buckeye Babin Div" 761 Sharon Dr., Westlake, Ohio 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
E. I. Dupont De Nemours & Co., Inc" 1007 Market St., Wilmington, Del. 
Eastman Chemical Prods., Inc., Kingsport, Tenn. ' 
[by Sales Co., 1'48.()5 Archer Ave., Jamaica, N. Y. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Fabritron, Inc" 11650 Genesee St, Alden, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Fiberite Corp., 515-559 W. 3 St., Winona, Minn. 
Franklin Fibre·lamite, Corp" 901·905 East 13th St., Wilmington, Del. 
Hercules Inc" 910 Market St., Wilmington, Dela. 
Insulating Fabricators, Inc., 150 Union Ave.,E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bran" N. Y. 
Johns-Manville Sales Corp., 22 East 40th St, New York, N. Y. 
Kendall Co., Fiber Products Div., Walpole, Mass. 
Keystone Elelms. Corp., 49 Bleeker St., New York, N. Y. 
laminated Sheet Products Corp., 449 Neponset St., NorwOOd, Mass. 
Long, T. J., Inc" 215 Stonehinge la., Carle Place, N. Y. 
Mica Fabricating Co., 53 Central Ave., Rochelle Park, N. J. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 

, Plastic AsSOCiates, Inc., 60 Inip Dr., Inwood, N. Y. ' 
Press.()n Products, 39 Factory Rd., Addison, III. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Rogers Corp., Rogers, Conn. 
Spaulding Fibre Co., Inc., 310 Wheeler St, Tonawanda, N. Y. 
Sufle, Corp., 33-40 57th St., Woodside, N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
3M Co., 3M Center, St. Paul, Minn, 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifllin, Pa. 

INSULATION MATERIALS. FILM 
Oil.ctri! Corp., 69 Allen IIIYd., Farmilidale, N. Y •.•... , • • . . . • P 1579 
Matvar Corp., 211 Randllpb A,e., WDodbridge, N. J. , .. ,., .. ,', p 1586 
Westinghousl EJee. Corp., Clmp. & Materials, 3 Gateway Ctr., Plttsbullh, Pa. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N, Y. 
American Mica Insulation Co" Manasquan, N. J. 
Arlin Mfg. Co., Inc., 239 Industrial Ave., E., Lowell, Mass. 
Auburn Mfg. Co" Pease Ave. & Stack St., Middleton, Conn. 
Brand Dielectri~ Inc., Rte. 203, N. Windham, Conn. 
Brandywine Fibre Prods. Co., 1501 Popular St, Wilmington, Dela. 
Celanese Plastics Co., 550 Broad St" Newark, N. J. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mas~ 
Chemplast Inc., 923·150 Dey Rd., Wayne, N. J. 
Custom Materials, Inc., Alpha Indl Par~ Chelmsford, Mass, 
E.1. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Eastman Chemical Prods., Inc., Kingsport, Tenn. 
Emerson & Cuming, Inc" 869 Washington St., Canton, Mass. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Fluorocarbon Co., 1754 S. Clementine, Box 3339, Anaheim, Cala. 
Franklin Fibre·Lamite, Corp., 901·905 East 13th St., Wilmington, Del. 
General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. t 
General Bectric Co., Silicone Products Dept., Waterford, N, Y. 
Goodrich, B. F. Industrial Products Co" 500 S. Main St., Akron, Ohio 
Gore, W. L & AsSOCiates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hercules Inc., 910 Market St., Wilmington, Dela. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
laminated Sheet Products Corp., 449 Neponset St, Norwood, Mass. 
Maynard Plastics Inc., 49 Congress St, Salem, Mas~ 
Morgan Adhesives Co., 4560 Darrow Rd., Stow, Ohio 

National Laminating MIl. Co.,339 S. Robertson Blvd" Beverly Hills, Cal. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St, Philadelphia, Pa. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calil. 
Plastic Associates, Inc" 60 Inip Dr., Inwood, N. Y. 
Plymouth Rubber Co., Inc., Canton, Mass, 
Press·On Products, 39 Factory Rd., Addison, III. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Royallnds., 2OS1 E. Meple Ave., EI Segundo, CaIH. 
Schjeldahl, G. T. Co" Electrical Prods Div., Box 170, Northfield, Minn. 
Schweitzer, Peter J. Div., Kimberly Clark Corp., Lee, Mass. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, CaIH. 
3M Co., 3M Center,"St Paul, Minn. 
Trl.point Inds., Inc., One Teflon Way, Commack, N. y, 
Union Carbide Corp" Chemical & Plastics, 270 Park Ave" New York, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifllin, Pa. 
lippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

INSULATION MATERIALS. FOAM 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Ablestik Adhesive Co., Inc" 833 W. 182nd St, Gardena, Cal. 
Air'()·Plastik Corp., Asia Place, Carlstadt, N. J. 
Allaco Prods., 130 Wood Rd., Braintree, Mess. 
Armstrong Cork Co., W. Liberty St., lancaster, Pa. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Brandywine Fibre Prod~. Co., 1501 Popular St., Wilmington, Dela. 
Conap, Inc., 184 E. Union St., Allegany, N. Y. 
Custom Meterials, Inc., Alpha Indl Park, Chelmsford, Mas~ 
Diamond Shamrock Chemical Co., 175 Schuyler Ave., N. Mington, N. J. 
Dow Chemical Co., Mid~nd, Mich. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Epoxylite Corp" I42B N. Tyler Ave., S. B Monte, Calif. 
Franklin Fibre·Lamite, Corp., 901·905 East 13th St., Wilmington, Del. 
Furane Plastics, Inc., 5121 San Fernando Rd., W. Los Angeles, Calif. 
General Bectric Co" Silicone Produets Dept, Waterford, N. Y. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
Groendyk Mfg. Co., Inc., P.O. Box 278, Buchanan, Va. 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Fla. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Nopco Chemical Div., GO Park PI., Rewark, N. J. 
Press-On Products, 39 Factory Rd., Addison, III. 
Relchhold Chemicals, Inc., 525 N. Broadway, WhHe Plains, N. Y. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Siemens America, Measurin~ Inst. Div., 350 Fifth Ave., N. Y., N. Y. 
3M Co., 3M Center, St. Pau, Minn. , 
Tra·Con, Inc., 55 North St., Medford, Mass, 
UnHed Mineral & Chemical Corp" 129 Hudson St, New York, tI. Y. 
Westinghouse Electric COI2., Industrial Plastics Div., 

1585 Lebenon School R( W. Mifflin, Pa. 
WhiHaker Corp., 9229 Sunset BI., Los Angeles, CaIH. 

INSULATION MATERIALS, GLASS BONDED 
MICA 

Calallbl. Tecllnlcal CIrjI., 28-60 Brooklyn-Queens Expwy, WDodsidl, N. Y. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Acim Paper Co., Mica Paper Div., 1400 Plaza Ave., New Hyde Park, N. Y. 
American Mica Insulation Co., Manasquan, N. J. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Elec~cience lab~, Inc., 1133 Arch St., Philadelphia, Pa. 
FabrHron, Inc., 11650 Genesee St, Alden, N. Y. , 
qeneral Electric, Insulating Material~ 1 Campbell Rd., Schenectedy, N. Y. 
Haveg Inds., Inc., Precision Molding Div., 336 Weir St, Taunton, Mass. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Lundy Elect. & Systems, Inc., Robert la., Glen Head, N. Y. 
McMillan Radiation labs, Inc., Brownville Ave., Ipswich, Mass. 
Mica Fabricating Co., 53 Central Ave., Rochelle Park, N. J. 
Molecular Dielectrics Inc., 101 Clifton Blvd" Clifton, N. J. 
Mycale, Corp. of America, 125 Clifton Blvd., Clifton, N. J. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
SDaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
3M Co., 3M Center, st. Paul, Minn. 
United Mineral & Chemical Corp., 129 Hudson St., New Vorl!, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa, 

INSULATION MATERIALS. GLASS FIBER 
IMPREGNATED' 

Dlburn Elelms. & Cahle Carp., 2360 Hollman St., Branx, N. Y. , . P 2935 
lCD/Rilly, 1015 Corporation Way; Pala Alta, CIIH. 
Markel, L Frank,'& Sons, School La., "arrilm, PI. 
IIatvar Clrp., 211 Raidalph Ave., Woedltridp, N. J. , ... ,...... p 1586 
Varllex Corp., 514W. Court St., Rame, N. Y .... "... .. .. . ... P 1 SB8 
Veet.r Electronic Co. Inc., 12460 Gladstone Are., $yINr, Cal. 
Wistinpouse Bee. Corp., COlip. , Materials, 3 Gateway CIr., Pittshulllh, PI. 
Acme Chemical & Insulation Co., 166 Chapel· St, New Haven, Conn. 
American Mica Insulation Co., Manasquan, N. J. 
AUas Fibre Co., 6970 N. Central Park Ave., Chicago, III. 

, B & C Insulation Prods., Inc., 490 Lincoln Hwy., Iselin, N. J. 
Baer, N: S. Co., 9 Montgomery St., Hillside, N. J. 
Bentley·Harris Mfg. Co., IOS0 Colwell la., Conshohocken, Pa. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brandywine Fibre Prods, Co., 1501 Popular St., Wilmingion; Dela. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Budd CD., Polychem Dlv., 70,S. Chapel St, Newark, Del. 
C/PCorp., RFD 3, Newberry, S. C. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike,. Cincinnati, Ohio 
Connecticut Hard Rubber Co., 407 East St, New Haven, Conn. 
Coltrell raper Co., Inc" 10 Purchase St., Fall River, Mass. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Bectrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 

INSULATION MATERIALS, MYLAR 
Fabritron, Inc., 11650 Genesee St, Alden, N. Y. 
Fiberile Corp., 51S-559 W. 3<81., Winona, Minn. 
Franklin Fibre·lamite, Corp., 901·905 East 13th St., Wilmington, Del. 

, General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. Y. 
Glastic Corp., 4321 Glenridge Rd., Cleveland, Ohio 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bron" N. Y. 
Johns·Manvilie Sales Corp., 22 East 40th St., New York, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St, New York, N. Y. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. ' • 
laminated Fabricators, 1145 San Mateo Ave., San Bruno, Calif. 
Longene Elctrns. Inc., 266 West Ave., Long Branch, N. J. 
Mica Corp., 4031 Elenda St, Culver City, Calil. 
New England laminates Co., Inc., 481 Canal St., Stamford, Conn. 
Norple, Div., Universal Oil Prods" Norplex Dr., laCrosse, Wisc. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St, Philadelphia, Pa. 
Pennacel, U,S. Hwy. 1, New BrunswiCk, N. J. 
Plymouth Rubber Co" Inc., Canton, Mass. 
Rogers Corp., Rogers, Conn. 
Rostone Corp., Route 52 s., lafayeHe, Ind. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
Suflex Corp., 3340 57th St., Woodside, N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Taylor Corp., Valley Forge, Pa. 
3M Co., 3M Center, st. Paul, Minn. 
UnHed Minerai & Chemical Corp., 129 Hudson St., New York, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebenon School Rd., W. Mifllin, Pa. 
lippertubing Co., 13000 S, Broadway, Los Angeles, Calil. 
ZUrn Inds., 12th & PI~m St., Erie, Pa. 

INSULATION MATERIALS. MICA 
[NATURAL & SYNTHnIC) 

Columbia Tlc~llcal Corp., 26-60 Braoklyn·Queens,Eapwy., Woodside, N. Y. 
Perfection Mica Co., 740 Thomas Dr., BeDlln,illl, III. . .•.•. , P 1225 
Westinghouse Bee. Carp., COlip. , Materials, 3 Gateway Ctr., Pittshul1lh, P •• 
Abecus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Acim Paper Co., Mica Paper Div" 1400 Plaza Ave., New Hyde Park, N. Y. 
American Mica Insulation Co., Manasquan, N. J. 
Asheville-Schoonmaker Mica Co., 900 Jefferson Ave., Newport News, Va. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Blinn, Delbert Co., Box 2007, Pomona, Calif. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Budd Co., Polychem Div., 70 S. Chapel St, Neviark, Del. 
Cleveland Mica Co., 1360 Hird Ave., Lakewood, Ohio 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Ford Radio & Mica Corp., 536 63rd St., Brooklyn, N. Y. 
Franklin Fibre·lamite, Corp., 901·905 East 13th St., Wilmington, Del. 
General Electric, Insulating Materials, I Campbell Rd., Schenectady, N. Y. 
Inclustrial Mica, 223 S. Van Brunt St., Englewood, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bron" N. Y. 
Lundy Elect & Systems, Inc., Ronert La" Glen Head, N. Y. 
Meckay, A. D., Inc., 198 Broadway, New York, N. Y. 
McMillan Radiation Labs, Inc., Brownville Ave., Ipswich, Mass. 
Mica Fabricating Co., 53 Central Ave., Rochelle Park, N. J. 
Micacraft Products, Inc., 49-51 Liberty St., Newark, N. J. 
Molecular Dielectrics Inc., 101 Clifton Blvd., Clifton, N. J. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Mycalex Corp. 01 America, 125 Clifton Blvd., Clifton, N. J. 
SDruce Pine Mica Co1.lnc., 108 Greenwood Rd., Spruce Pine, N. C. 
3M Co., 3M Center, ~1. Paul, Minn. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifllin, Pa. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calil. 

INSULATION MATERIALS, MYLAR 
IIIIYIr Corp., 211 Rannl,h Ave, WOIdbridp, H.I. ........... P 1586 
Praeilian Paplr Tuhl Co., 1033 S. NOli Ave., Wheellnl. III. . .. , P 15B7 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
American Mica Insulation Co:, Manasquan, N. J. 
Arlin MIg. Co., Inc., 239 Industrial Ave., E., Lowell, Mess. 
Auburn Mf, Co" Pease Ave. & Stack St., Middleton, Conn. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brandywine Fibre Prods. Co., 1501 Popular St, Wilmington, Dela. 
Buckeye Bobln Div., 761 SlIaron Dr., Westlake, Ohio 
Celanese Plastics CO., 550 Broad St., Newark, N. J. 
Chase & .Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Comeo Plastics, Inc., 98-36 C Jamaica Ave., Richmond HiI~ N. Y. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del., 
Electrical Insulation Co., Inc., 1245 Marconi BlVd., Copiague, N. Y. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Franklin Flbre·lamite, Corp., 901·905 Eaat 13th St., Wilmington, Del. 
Gore, W. L. & Associates, Inc., 555 Paper Mill Rd., Newark,.,DeI. 
Inmanco Inc., 3800 West 420d St., Chicago, III. 
Insulating Fabricators, Inc., 150 Union Ave" E. Rutherford, N. J. 
Insulating SlIap~ Inc., 1381 Seabury Ave., Bronx, N. Y. 
laminated Sheet Products Corp., 449 Neponset St., Notwood, Mass, 
Morgan Adhesives Co., 4560 Darrow Rd., stOw, Ohio 
National laminating MIg. Co., 339 S. Robertson Blvd., Beverly Hills, Cal. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St, Philadelphia; Pa. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Port Plastics, Inc., 8!l37 E. Slauson, Montebello, Calif. 
Press-On Products, 39 Factory Rd., Addison, III. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Stavens Products Inc., 128 N. Park St., East Orange, N. J. 
3M Co., 3M Center, St. Paul, Minn. 
United Mi.neral & Chemical Corp., 129 Hudson St, New York, N. Y. 

eem/1969 1&1 



INSULATION MATERIALS. MYLAR (c:ont'd) . 

Westi.ghouSe EleCtric CorP., !ndllSlrlal PlastiCs Dri., . 
1585 lebanon School Rd., W. Mimin, PI;' '. .' 

Zipperlubing Co., .13000 S. Bioet!wiy, ~Angeles, Cain. 

INSaLATION'MA'ERI4LS~' NYLON'. 
ICO/RlIIy, 1815 COIJGIIIIIn Way, I'l10' Alto; CaIH •. 
IIIhar Corp. 211 RIll."" AYe. Waadlllillle' ••• 1. .. ... ;..... p 1 S86 
Precision Paplr rul C .. 1033 S. _I Ali •• lYlleeiinL IH. .... p 1587 
Wlsti.11II Elee. CD/II •• Camp.' MmrIill. 3Sa\iwayCtt.l'ittslinlr. Pa. 
Abacus Electro.ics corp .• 10 HudsOn Terr •• Dabbs Feriy. N. Y.· . 
Abesto Corp .• Ackerman SI.; Bloomfield, N. J. . 
American Mica Insulation Co .. ' Manasqoan •. N. J. 
Auburn Mfg. Co .• Peise Ave. 8. Stack St. Middleton, CoiiJ1. 
Boonton Molding Co., Inc., 300 Myrne Ave. Boonton, N. ! 
BrandyWine Fibre .Prods. Co., 1501l'oJlulir St;, Wilmfn,gton. Dela. 
Buckaye Bubln Div. 761 Sharon Dr .. West~ke. Ohio 
Budd .Co., 245\1 Hunflng Park Ave., Philadelphia, PI. 
Budd Co., POIycherR Div., 70 S. Chapel' St.,Newark. Del. 
Central Plastics Dists. Co .. 527 S. Wellt St. ChicaJ!O. III. 
Chase & Sons, Inc., 19 Highland Ave .• Randolph. Mass. 
Chemples~ I.c., 923-150 Dey Rd., Wayne, N. J. 
CorneD Plastics. InC., 98-36 C Jamaica Ave .• Richmond Hill, N. Y. 
Dwa Plastics of N: Y., Inc., 49 Riehmo.dville Ave., WesIDort. Conn. 
E. I. Dupo.t De Nemours & Co.,J.e., 100] Market st., Wilmington. Del. 
~ctricallnsulation Co., Inc., 1245 MarCII.1 Blvd., Copiague. M. Y. 
Fabrilron, Inc., 11650 Genesee st., Alden, N. Y. 
federal Screw Prods.. Inc.; 3917 N. Kedz~ Ave .• Chicago. III. 
Frankli. fibre-Lamilex Corp .• 901·905 East 13th St., WUminR\o., .Del. 
General Electric, 1!\SUlati.g Malarials, 1 Campbell Rd., Schenecla.dY, N •. Y. 
InsulatlngFlibriCatois. Inc., 150 Union Ave .. E. Rulhertord, N. J. 
Insulating Shapes. Inc., 1381 SeilburyAve., Bronx. N. Y •. 
Keysto.e E1ctrns. Corp •• 49 Bleeker St.. New YOlk. N. Y. 
Laminated Sheet Products Corp:. 449 Neponset St.. NorwOOd; Mass. 
Long, T. J., Inc., 215 )tonehinge La., Carle Place. N. Y. 
Norplex Div., U.iversal Oil Prods .. Norplex Dr •• laCrosse, Wise. 
Norrich Plastics Corp .• 206 Babylon Tpke .• Roosevel~ N. Y. 
Panalyte Industrial Div .• Enterprise Ave., Tre.ton, N. J. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St.. Philad,IQhia, PI. 
Plastic Associates. I.e., 60 Inip Dr., I.wood, N. Y. 
Polymer Corp., 2120 Fairmont Ave" Reading. PI. 
Resi.ite Corp., 1047 S. Noel Ave., Wheeling, III. 
Royall.ds., 2051 E. Maple Ave •• EI. Segu.do, Cam, . . 
Scheneclady Chemicals, Inc" Box 10:\6, Scheneclady. N. Y. 
Sharnba., W. S. & Co., 11543 W. OIyinpicBIvd., Los An~les. CaIH. 
Speuldi.g fBlre C.o., Inc., am Wheeler st., Tona~anda. N. Y. 
Taylor Cor~ •• Valley Forge, PI: 
3M Co., 3M Center, St Paul, Minn. 
Tri·Point 10111 .• Inc., One Tefto. Way, Commack, N. Y. 
Tr~Tech of Rorida. Inc .. 3190 Jyrone Blvd. BoX 12729. st .. Petersburll. fla. 
U.ited Mineral & Chemical Corp., 129 Hudson St.. New York, fl. Y. 
Westinghouse Electric Corp .• I.dustrial Ptastits'Div.. .. 

1585 Labanon School Rd .• W. Miffli., Pi: 
Zippertubing Co.,J3000 S. Broildway, Los Angeles, C~III. 

INSULATION MATERIALS. PAPER 
" !Iatvar Carp. 211Ranllalpb A,.. WaaAridge, 1.1 

l'I1cisIon !'Qer rube Ci" 1033S. Nae! AYe., WIIialiDL IH. .•.. p 1587 
YaM Bectrani, Ci. Inc •• tZ •. Gladstone Aq.,.$YIllllr, C~: 
WestinPOlIS8 Bec. COI\I •• ca ..... rlllt 3 8aIIWI'I CIt" PII\IlIlJlll. PI. 
Abacus Electronics Corp •• 10 Hudso. Terr.; Doob. ferry. N. Y. . . 
Acme .Chemical & I.sulation Co., 166 Chapel St.. New Have.; Co ... 
American Mica I.sulation Co., Ma .. squan, N; j. 
Auburn Mfg Co., Pease Ave. & stack st .• Middleton, Conn. 
Bra.d Dielectrics, Inc., .Rle. 203, N •. Windham. Co.n. 
BrandyWl.e ~bre Prods, Co .• 1501 PopularSt, Wilmlngton,.Dela: 
Brown-Brldge Mills Inc.. E. Water St. Troy, Ohio 
Buck8ye Bobin Div. 761 Sharon Dr" Westiake. Ohio 
Budd Co .• 2450 Hu.fing Park Ave., PltHadelphia, PI. 
Chase & Sons, Inc.. 19 Highland Ave., Randolph. Mass. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochella, N. Y. 
Cottrell Paper Co .• lrie.,10 Purchase St., Fall River. MaSs. 

. De •• ~on MIg. Co •• 300 HOward st .• frami.gham, Mass 
E. I. Dupont De Nemours & Co .• 11\1:., lOO7Market$l., Wilmington, Del. 
Electrical Insu~tlo. CD., Inc. '1245 ft!arco.i ,Blvd •• Copiague, N. Y; . 
franklin Fibre-Ulilitex Corp., 901·905ta.st 13t~ St., WilininR\on, Del. 
Instilaiing fabricato~Inc., 150 \Inion Ave.: E. Rulllerford. N. J. 
Insulatina Sl!apes, Inc., 1381 SelilJury Ave., Bronx. N. Y. 

, Job.s-Ma.ville Sales Corp., 22 fist 40th St.· New York. N. Y. 
Mosinee Paper Mills Co., ft!osinee, Wise .• 
Panelyte Industrial Div., Enterprise Ave:, Trento.,1f. J. .' 
Pe •• Fibre & Specialty Co.. 2020 E. Westmoreland St, Philadelphia: Pi. 
Resi.ite Corp.; 1041'.8. Nqel Ave., Wheeling, III. ' 
Rogers Corp.. Rogers, Co... '. : 
Scbweitzer. Peter J. Div .. KlmbertyClark Corp .. lie. Mass. 
Spaulding Fibre Co., Inc.; 310 .. Wheeler St, Tonawa!1ila.'N. Y. 
stevens Products Inc., 128N"ParkSt. East Oranae. N.J. 
Taylor Colli •• Valley ForRe, Pa, . . . 
3M Co., 3M Center, St. P~~~ Mi... . . 
Tri-Tecl1 of Aoridll. Inc .• 3190 Tvrone,Brid. Box 12729. Sl PetelSllUrr. Ra. 
UnHed Minerai & Chemical Corp., 129 Hudso. st .• New York, N •. Y. 
WestingJrotise.flectrle Corp., IndustriillPiastics Off... . 

1585 Lelianon School Rd •• 1'1. Mifflin,pa. 

INSULATION MATERIALS •. PHENQLlC 
ICO/Rally, 1015 Ceooratlln Way, Pall Alto, CalH. 
MIratI MfI. Ct., --. KJo!t. billa . . . 
Precislu Paper.rllle Ce., 1033.S.11ee1 IYe.,Wilte.lilli,lB. .•... p ~587 
Y,a i1tctmoJC Co. In", 12480 Glldstone A",,~. Cal. '. .' .. ' 
WestiaalllIII E1ee.·CO/I., Camo.&.rllls, Uatem CIr •• 'fIIsi!urih;'" 
Abacus Electronics Corp'flO Huds!Xl Terr •• Dobbsfarry. N. y. ,', 

. Abeslo Corp:, Ackerman St., Bloomfield, N . .J. .' . . . ' 
America. Mica Insu.lation CO:, Manasquan, N. J.I' . 
Atlas Fibre Co. 697q N. Central Park Ave., ChiI:agiJ. ilL 
Auburn MIg. Co. Pease Ave. & 'Stack St, Middleto., .Conlt, 
Baer, N. S: Co.,:9 Montgomery St., ~illside, N. J. 

. ".c . . 

Boonton Molding Co., I.c."300 Myrtle Ave.,J.800nton, N. J. 
Bnlnd ITl&lectrics, Inc.; Rte. 203; N. Windham, Conn. • \ . 
BrandyWine.flbre PrOds, to., 1501IWular St. Wiirniligtim, Dela. 
Budd Co., 2450 Hu.ting ~rk Aie., Philadelphia, Pa. 
Budd Co .• POlychem Div., 70S. ChapelSt, Newark,DeI. 
Central Plastics Dlsts. Co .• 527.S. Wells st .• Chicago, III. 
Chase& Sons, Inc., 19High~nd Ave., Randolph; Mass. 
Corneo Plastics, Inc:, !J8.36 C Jainalca Ave., Ricl1rnond HilliN. Y. 
Cottrell ""per Co", Inc., 10 Purchase st., Fall River, Mass; 
£dallndustries, Inc., 4 Short Beach Rd .• E. Haven, Co.n. 
Electrical Insulation Co., Inc.; 1245 Marconi Blvd .• , CopialllJe, N. Y. 
Epoxy PrOducts Co., 1l9Coif st.; Irvi.gton, M. J. -
fabrHro., I.e •• 11650 Ge.esee st., Alden. N. Y. 
Federal Screw Prod~, I.e;, 3917 N. Kedzie Ave., Chicago, ID. 
flberite Corp., 515-559 W. 3 st., Wino .. , Mi.n. 
franklin fibra-Lamitex Corp., 901-905 East 13111 St., Wilmingto., Del. 
General Electric Co., Laminated Products Dept., Coshocton, Ohio 
Insulatillj! fabricators, Inc., 150 Union Ave., E. Rulllerford, N. J, 
Insulating Shapes, Inc., 1381 SeaburY Ave., Bronx~~. Y. 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn. N. Y. 
Johns-Manville Sales Corp., 22 Easf 40ih St., New YOrk, N. Y. 
Keystone Elctrns. Corp., 49.Blaeker St., New York, N. Y. 
Koppers Co., Inc:, Koppers Bldg., Pittsburgh,Pa. 
Lami .. ted Fabricators, 1145 Sa. Mateo Ave .• San Bruno. Cain. 
Laminated Sheet Products Corp;, 449 Neponset St., Norwood, Mass. 
Long, T. J., Inc., 215 SIonehinge La., Carle Place, N. Y. 
M~a Fabricating Co .• 53 Central Ave., Rochelle Park, N. J. 
Narplex Div., Universal Oil Prods .• Norplex Dr:, LaCrosse, Wise. 
Norrich Plastics Corp., 206 Babylo. Tpke., Roosevelt, N. Y. 
PI.elyte Industrial D.lv •• Enterp!ise Ave., Trenton. N. J: 
Pan. fibre & Specialty Co., 2020 E. Westmorela.d St., Philadelphia, Pa. 
Plastic Associates. I.e., 60 I.ip Dr., Inwood, N. Y. 
POrt Plastics, Inc., 8037 E. Slauso., Montebello, Calif. 
POrter, H. It Company, Inc., Porter Bldg., Pittsburgh, PI. 
RaybesfOS.Manhella., Ine:, Plastic Products Div., Manheim, PI. 
Reichhold Chemicals, Inc., 525 N. Broadway, White Plains, N. Y. 
Resinite Corp" 1047 S; Noel Ave., Wheeli.g, III. . 
Richardson Co., 2640 bike st., Melrose Pk., III. 
Rogers Corp., Rogers, eo.n. 
Rosto.e Corp., Route 52 s., Lafayette; Ind. . 
Scheneclady Chemicals, I.c.,.uox 1046, Sche.eCte.iIy, N. Y.· 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Stevens Products Inc .• 128 N. Park St., fist Orange,. N. J. 
Taylor Corp., Vallay FOrge, Pa. . 
3M Co. 3M Center, st. Paul, Minn. 
Tri·Tech of, Rorldll, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, fla. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York. N. Y. 
Vemay I,abs., E. South College St., Yeo lIow Springs, Ohio 
Westi.ghouse Electric Corp., Industrial ~astics Div., 

1585 Lebano. School Rd., W. Miffli., .Pi •. 

INSULATION MATERIALS, PLASTIC, MISC. 
Basic Cerami" Ina., 221 Sevellll AYe., Hawthane, N. I. 
CaIIlll1llIa Technical Clrp., 2610 Broaldyn-Queens Expwy., Woodside, N. Y. 
lIIIIurn ElcIrIII. .r. Cable Corp., 23811 HaHman St., Brou, N. Y. • • p ms 
Ollcttlr CII/J.. 18 Allan Blvd., fannlagdali: N/Y. .• . • .. . . • •.. P IS79 
lCD/RIO" 1~5 j:erpGratila Way, Palo Alii, 1;aIIf. 
Mllkel, LFmik, " Sans, Schill .... , Norristown, Pa~ 
11m. Carp" 21ll1udllph AYe" Woodbrldle. N. J. . 
Precisiin. P.,... rlbe Co. 1033 S. NIII In •• Wheeling, JU. .,.. 'p 1587 
Yal1!e~ COI\I., 514 W. Caurt St., Rema, .. Y. •............... p 1588 
WesiJltb_ Ell" Clrp., Ceqi, " MaterIals, 3 Gateway Ctr. PiIIIIIurP, PI. 
Abacus Electro.ics Corp., 10 Hudso. Terr •• Dobbs Ferry,N. Y. 
Abesto Corp. Ackerman St., Bloomfield, N. J. 
Amer~an Mica I.sulation Co., Ma .. squa., N. J. 
Anchor' AlloYs Int., 968 Meeker Ave., Brooklyn, N. Y. ' . 
Anchor Plastics Co., Inc.. 36-36 36111 St., Long Island City, N. Y. 
Arlin Mig. Co., Inc., 239 Industrial Ave., E., Lowell, Mass. 
Auburn Mfg. Co •• Pease Ave. & Steck St.. Middleton. Con .. 
B & C Insulation Prod~, I.e., 490 Li.eoln Hwy., Iseli., N. J. 
Bacon I.dustrieslnc., 192 Pleasant st., Watertown, Mass. 
Baer, N. S. Co:, 9 MonIgomelJ st., Hilisida,N. J. 
Biggs Co., 1547 14111 st •• Sa.ta ft!onica, Calif, . 
Biwax Corp., 45 E. Bradrock Dr., Des !'Iaines, III. 
Blinn, DellJert Co., Box 2007, POmona, Calil. 

, Blum, J. & Co .• I.e;, Box 292, Carlstadt, N. J. 
Boo.ton Molding Co., Inc., 300 M)rtIe Ave., Boonto., N. J. 
Brand Dielectrics; Inc., Rte. 203, N'l·.dham, Con •• 
Brand-Rex Ow •• Box 498; Willimantic, 0... . 
Bramlywine fibre Prods. Co., 1501 P lar St., Wilmington. Dela. 
Buckeye Bobin Div., 761 Sharo. Dr. Wtstlake Ohio 
Budd Co .• 2450 Hunting Park Ave., PhiladelphIa, PI. 
Budd Co., POlychem Div., 70 S. ChapeISt., Newark, Del. 
Cela.ese Plastics Co., 550 Broad st., Newarlt, N. J. 
Ce.tral Plastics Disis. Co •• 527 S. Wells St., ClIicago, III. 
Chase & Sons, Inc., I~' Highland Ave., Randolph, Mass, 
Chemical Products Corp., King Philip Rd., E. Providenl;l. R. I. 
CheJrIJIlast, Inc .• 923-150 Dey Rd., Wayne, N. J, .. 
. Corneo Plastics. Inc., 98-36 C Jamaica Ave., Richmoild HOI, N: Y. 
Conap, Inc., 184 E. Union St., Allegany, .N. Y. 
Cryo.Thenn Inc., ~ogelsville, Pa. . 
CuStom Materials, Inc., Alplla Indl Park, Chelmsford, Mass. 
Dielectric Mater~ls Co., 1811 W. Bry. Mawr Ave., Chicago, III. 
Dow-eJiemicai Co., Midland, Mich. 
Dura Plastics of N. Y.,.ln~., 49 Richmondville Ave., Westport. Con •• 
Cynaloy. Inc .• 7 Great Meadow. La., Hanover, N. J. 
E. I. Dupont De Nemours &.Co" Inc., 1007 Market st., Wilmingto., Del. 
Eastma. Chemical PrOds., I.c., Kingsport. Te ••. 

'. Electricall~sulatlon Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Bectro-Science Labs., Inc., Il~ ~ St.;Phlladelphia, Pa. 
E1ectronized. Chemical Corp., S. Bedford St., Burlington. Mass. 
Emerso. & Curnlng, Inc., 869 Washington St., Canton, Mass. 
Epoxy I'ro!Iucts Co., 119Coit St., Irvi.gton, N. J. 
fabrltron, Inc., 11650 Genesee St., Aide., N. Y. 
fiJerite Corp., 515-559W. 3 st •• Winona, Min •• 
Fra.klin Fibre-l.amitex Corp., 901-905 Easl13t1r St., Wilmi.gto., Del. 
Fura.e P~stics. Inc., 5121 San fernando Rd., W. Los Angeles, Calif. 
General. Electric. Insulati.g Malarials, I CamPbell Rd., SChenecladY,N. Y. 
General Electric Co. Laminat~ Products Dept, Coshocton, Ohio 

Ge.eral Electric Co., Silicone Products Dept. Waterford, N. Y. 
G~stic Corp., 4321 Glenridge Rd.; Cleveland, Ohio 
Goodrieh,B. f •. ll!duslrial J'roc!tIcIs Co., 5DD S. Mai.St., Akroil. Ohio 
Gore, W. L & AsSociates, Inc.,' 555 PIper Mill Rd., Newaril,1JeI. 
Hercules Inc., 910 Market St., Wilmingtlln, Dela. ._ 
Hysol DiY .• 211 Frankli. st .. Olean, N. V; • 
leore Electro-Plastics, ·I.e., 1050 Kifer Rd:, Sunnyvale, 'Calil. 
Insulating fablicators. Inc;, 150 U.i!I. Ave., E. Rutheriord, N. J. 
Insulating Shapes,lnc.; 1381 Seabury Ave., Bronx"Il: Y. . 
isochern Resins Co., Cook St., LincGln, R. I. . 
Jodee Plastics, Inc.. 9903 foster Ave., Brooklyn, N. Y.' 
Johns-Ma.ville Sales Corp .• 22Eait 40th St., New York, N. ~. 
Jones, Norman, Inc.,. Box I; Soulll MerrimaCk, N. H. 
Keysto.e Elctrns. Corp., 49 'Bleeker St., New York, N. Y. 
Koppers Co., Inc., Koppers'BIdg., PittslJurgir, PI.· . 
Laminated Sheet Products Corp., 449 NepQnset St., Norwood, Mass. 
long, T. J., Inc., 215 stonehinge La.,. Carte P~ee, N: Y. 
Marbon, Box 68, WashiMlo., W. Va. 
Maynard Plastics Inc., 49 Congress st., Salem, Mass. 
Mica Fabricating Co., 53 Central Ave., Rochelle Plrk, N. J. 
Modern Industrial P~sties, 3337 N. Dixie Dr .• Dayton, Ohio 
National Laminating MIg. Co., 339S. Robertson Blvd., Baverty Hills, Cal. 
Norplex DiY., Universal Oil Prods .• Norplex Dr., laCrosse. Wise. 

, Packaged Resi.s Co., 130 Wood Rd., 'Braintree, Mas~ 
P •• elyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Penn fibre & Specialty Co., 2020 E. Westmorela.d St., Philadelphia, PI, 
Plasrnady.e. aB39 S. Main, Santa Ana, Calif. 
Plastic Associates. Inc., 60 I.ip Dr .• I~ood, NIl'. 
Plymoulll Rubber Co., Inc.. Canton, Mass. 
POlymer Corp., 2120 fainnont Ave., Reading. Pa. 
POrt Plastics. Inc., 8031 E,Slauso., Moniebello; Calff. ' 
Press.(). Products. 39 FactorY Rd .• Addiso •• III. 
Raychem Corp., 300 ConstiMion Dr., Me.lo Plrk, Cain. 
Rayclad Tubes, inc., 300 Constitution Dr .• Me.lo Park, Calif. 
Reichhold Chemicals; Inc .• 525 N. Broadway, White Plains, N. Y. 
Readel Corp" Box 2171, Rio Grande, N. J. 
Resin formulators Co .• 9601 Jefferson Blvd., Culver eny. Cal. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Richardso. Co .• 2640 Lake st., Melro!e Pk., III. 
Rogers Corp .• Rogers, Conn. -" 
'Rostone Corp., Route 52 S., Lafayette. Ind. 
Royall.ds •• 2051 E. Maple Ave., EI Segundo, Cain. 
Schjeldahl, G. T. Co:, Electrical Prods Div., Box 170, Northfield. Minn. 
Severna Div., Bunker·Rhono Corp., 45 Glenwood PI., E: Ora.ge, N, J. 
Sllamba., W. S. & Co., 11543. W. Olympic Blvd., .Los Angeles, Calif. 
Spaulding Fibre Co .• I.c.: 310 Wheeler St., Tonawanda, ~. Y. 
Stevens Products Inc., 128 N. Park St., fist Orange. N. J. 
Suftex Corp., 3:J.4O 57th st" Woodside, No Y. . 
Taylor Corp., Valley Forge, Pa •. <-

3M Co., 3M Center, St Plul, Mlnn, 
Tra-co., Inc., 55 North St, Medford. Mass. 
TrHech of Rorldll, Inc., 3190 Tyrone Blvd. Box 12729, st, Petersburg. Fla. 
Union Carbide Corp., Chemica) & Plastics, 270 Park Ave., New York, N. Y. 
U.ited Mineral & Chem~1 Corp., 129 Hudson st., New York, N. Y. 
Vernay Labs., E. Soulll College St, Yellow Springs, Ohio 
Western Coating Co., Box 598. Royal Oak, Mich. . 
Westinghouse Electric Corp" Industrial Plastics DiY., 

1585 Lebano. School Rd., W. Mifflin, Pa. 
Westlake Plastics Co.. 133 W. Lenni Rd.. Lenni, Pa. 
Zippertubing Co., 13000 S. Broadway, Los Angeles. Cain. 
Zurn I.ds .• 12th & Plum St.. Erie, Pa. 

INSULATION MATERIALS. POLYETHnENE 
Mum EJctrnL " Callie Carp., 238IJ Nlffman St. Bronx, N. Y. • . P 2935 
lCD/RIlly, 1015 Corporallaa Way, Palo Alto, Celif. . 
Markel, L Frank, r. Salis, ~OII La.; Narrtstowa. PI. .. . . . . . .. P 1585 
Natnr'Co".,21t Rlndolph AYe. Woodflrjdge, I. J •....... :... P 1586 
SIIIth, H. H. 1111:.,112 Snedlker AYe., BroaidJJ, I. Y. 
WIlli'" Elee. Clrp., CIllO. • Materials, 3'Gateway Ctr., PlttslJurgJr, PI. 
-Abesto Corp •• Aci<ennan St., Bloomfield. N. J. 
Air.().plastlk Corp., Asia Place, Caristadt. N. J. 
Anchor Plastics.co •• Inc., 36-36 36111 st., Long Island City, N. Y. 
Arlin MIg. Co •• inc., 239 Industrial Ave., E., Lowell. Mass. 
B & C Insulation Prods .• Inc., 490.li.col. Hwy., Iselin, N. J. 
Boonton MoId"mg Co., Inc., 300 Myrtle Ave., Boonto., N. J. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 

'Brandywine Fibro Prods. Co., 150ll'oJlular st., Wilmi.gton, Dela. 
Celanese Plastics Co., 550 Broad St., Newark, N. J. 
Central Plastics Dists. Co., 527 S. Wells St.. Chicago, III. 
Chase & sOns. Inc. 19 Highla.d Ave., Randolph. Mass. 
Custom Mater~ls, Inc., Alpha Indl Park, Chelmsford, Mass. 
Dielectric Materials Co.. 1811 W. Bryn Mawr Ave., Chicago, III. 
Dow Chemica) Ce.,.Midland, Mieh: . 
E.!. Dupont De Nemours & Co., Inc .. 1007 Markel St., WHmi.gto., Del. 

IEastman Chemical Prod$., Inc., KI.gsport. Tenn. 
~icallnsulation Co., Ine.,.1245 Marco.1 Blvd., Copiague, N . .Y. 
Electronited Chemical Corp., S. BedfOlll St, Burlington, Mass. 
Emerson Electric Co .• Box 552, Honeoye .falls, N. Y • 
fabritro., Inc., 11650 Genesee St, Alden, N. Y. 
franklin fibre:Lamitex Corp., 901·905 fist 13th St., Wilmingto •• Del. 
General Electric, Insulating Materials. I Campbell Rd., Scheneclady, N. Y. 
Groe.dyk Mfg. Co .• Inc., P.O. Box 278, Bueha .... Va. 
Hercules Inc.. 910 Markel St., Wilmington, Dela. 
Insulating FabricatorS. Inc.. 150 U.io. Ave., E. Ruthertord, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bro.x, N. Y. 
!sochem Resins Co., Cook St. Uncoln. R. I. 
Jodee Plastics, I.c., 9903 foster Ave., Brooklyn, N. Y. " 
Laminated Sheet Products CorP., .449 Neponset St., Norwood, Mass. 
Maynard Plastics Inc., 49 Co.gress st.l. Salem, Mass. 
Norr~ Plasti,cs Corp., 206 Babylo. Tpke., Roosevelt, N. Y. 
Pe.n fibre & Specialty Co., 2020 E, Westmoreland St, Philadelphia, Pa. 
PI~dyne, 3839 S. Main, SaiIIa Ana,Calif. 
Plastic As~iates. Inc., 60 InipDr., Irnveod. N. Y. 
Plyrnoulll Rubber Co., Inc •• Canton, Mass. 
POrt Plastics. Inc., 8037 E. Slauson, Mo~tebellol·Calll. \ "' 
Presi.()n Products. 39 factory Rd., AddIson, III. . r ' 
Royal Inds., 2051 E.Mapie Ave., EI Segu.do, Cain. _ 
Suftex c0:Ili' 3:J.4O 57th St.! Woodside, N. Y • 
3M Co., Center. st. Pau , Minn. . 

\, 



Tr.Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, Fla. 
Union Carbide Corp.,. Chemical & Plastics, 270 Park Ave., New York, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St,.New York, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

INSULATION MATERIALS. POLYSTYRENE 
lCD/Rally, 1015 Cerpention War, Palo Alto, CIIH. 
NalYar Corp., 211 Randolph Ave., Weodbridl8, N. I. ........... p 1586 
Anchor Plastics Co., Inc., 36-36 36th St., Long Island City, N. Y. 
Blum, I. & Co., Inc., Box 292, Cartstadt, N. I. 
Brand-Rex Div., Box 498, Willimantic, Conn. 
Central Plastics Dists. Co., 527 S. Wells St, Chicago, III. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Dow Chemical Co., Midland, Mich. 
Emerson Electric Co., Box 552, Honeoye Falls, N. Y. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Franklin Fibre·lam~.x Corp., 901·905 East 13th St., Wilmington, Del. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Richardson Co., 2640 lake St., Melrose Pk., III. 

INSULATION MATERIALS. POWDERED MEtAL 
OXIDE 

Cutlorundull Co. Elctrns Pial!, Box 339, Niagara Falls, N. Y. •. p 1578 
Intemltlonll Elctrn. Res. Corp. 135 W. Magnolia Blvd., Burbank, Cal. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
City Chemical Corp., 132 West 22 St, New York, N: Y. 
Custom Materials, Inc., Alpha Indl Par~ Chelmsford, Mass. 
Oiamonite Products Mfg. Co., Div. ,U. S. Ceramic Tile Co., Shreve, Ohio 
Bectro-Science Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Metal Ceram, inc., 17 N. West St, Mount Vernon, N. Y. 
Michigan-Chemical Corp., 351 E. Ohio St., Chicago, III .. 
Norton Co., 1 New Bond St., Worcester, Mass. . 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
Quartzite Processing, Inc."6 Holyoke St, Malden, Mass. 
Semicen Assoc, Inc., P. O. Box 832, Lexington, Ky. 
Steward, D. M., Mfg. Co., East 36th St., Chattanooga, Tenn. 
Tri·Tech of Rorida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, Fla. 
Universal Shellac & Supply Co., 540 Irving A'I!., Brooklyn, N. Y. 
Var·lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Zircoa, (Zirconium Corp. of America), Box 39217, Solon, Ohio 

INSULATJON MATERIALS. RUBBER (ALL 
TYPESI 

Dow Coming Corp., Midland, Mich •.................. P 1581-1583 
Ebr, H. H. CI. 4701 Ilrmaatewn Ave., Philadelphia, PI. 
Rowelndestries Inc., 1702 A/rpart Hwy., Talede, Ohio 
Abesto Corp., Ackerman 51., Bloomfield, N. I. 
Adhesive Products Corp., 1660 Boone Ave., Bronx, N. Y. 
Air.Q.Plastik Corp., Asia Place, Carlstadt, N. J. 
Auburn Mf, Co., Pease Ave. & Steck SI., Middleton, Conn. 
B & C Insulalion Prods., Inc., 490 Lincoln Hwy., Iselin, N. I. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
British Insulated Callender's Cable~ 21 Bloomsbury St, London, Eng. 
Budd Co., Polychem Div., 70 S. Chapel St, Newark, Del. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Connecticut Hard Rubber Co., 407 East St., New Haven, Conn. 
Corkpak Co., Ine., 70 Argyle Ave., New Rochelle, N. Y. 
Darling, R. E., Co., Inc., Box 666, Gaithersburg, Md. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St, Wilmington, Del. 
Electricallnsu~tion Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
General Electric Co., Silicone Products Dept, Waterford, N. Y. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio , 
Groendyk Mig. Co., Inc., P.O. Box 278, Buchanan, Va. 
Hardman, Inc., 600 Cortland St, Belleville, N. I. 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Fla. 
Hysol Div., 2ll Franklin St, Olean, N. Y. 
Industrial Elctrn. Rubber Co., 8589 Darrow Rd., Twinsburg, Ohio 
Insulating Fabricators, Inc., 150 Union Aw., E. Rulhertord, N. J. 
Joy MIg. Co., 338 S. Broadway, New Philadelphia, Ohio' 
Kelm, G. R. Machine Works, Inc., 347 [ Railway Ave., Paterson, N; J. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St, Bloomfield, N. J. 

'National Beryllia Corp., Greenwood Ave., Haskell, N. J. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosmlt, N. Y. 
PelmOl' Labs, lne., 401 Lafayette St., Newtown, Pa. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Press·On Products, 39 Faclory Rd., Addison, III. 
Raybestos-Manhallan, Inc., 61 Willett St., Passaic, N. J. 
Stauffer Chemical Co., Silicone Dept., 299 Park A'I!., New York, N. Y. 
Suftex Corp., :J3.4O 57th· SI., Woodside, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St Petersburg, Fla. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York, N. Y. 

INSULATION MATERIALS. STEATITE-SEE 
INSULATION PARTS. CERAMIC 

INSULATION MATERIALS. TFE . 
Daburn Elctrns •• Cable Corp., 2310 HIfIIIIR SI., Brlnx, N. Y. . • P 2935 
DHectril Carp., 19 Allen BIn., Fanmlnl1laJa, N. Y............. P 1579 
lCD/RIlly, 1015 Cerpt/1lJln War Pala AlII, clm. 
Markll, L Frank, & Sons, 'Schad La. NDIIIsIown, PI. .. . . . . . .. P 1585 
Zeus Industrial Products, Inc., 195 Nassau St., Prlnealon, N. I. P 1589 
Abe.sto Corp., Ackerman St, Bloomfield, N. I. 
American·Mlca Insulation Co., Manasquan, N. J: 
Atlas Fibre Co., 6970 N. Central Park Ave., Chicago, III. 
Auburn Mig. Co., Pease Ave. & Stack St., Middleton, Conn. 
B & C Insulation Prods:, Inc., 490 Linceln Hwy., Iselin, N. I. 
Brand Dielectric~ Inc., Rte. 203, N. Windham, Conn. 
Brand·Rex Div., Box 498, Willimantic, Conn. 

Brandywine Fibre Prods. Co., 1501 Popular 51., Wilmington, Dela. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Budd Co., Polychem Div., 70 S. Chapel St, Newar~ Del. 
Central Plastics Dlsts. Co., 527 S. Wells St, Chicago, III. 
Chase & Sons, Inc., 19 Highland A'I!., Rando\lh, Mass. 
Chemelec Products Inc., 8 Fallowshlp Rd., Cherry Hill, N. J. 
Chemplast, Inc., 923·150 Dey Rd., Wayne, N. J. 
CorneD Plastics, Inc., 98-36 C Jamaica Ave., Richmond Hill, N. Y. 
Connecticut Hard Rubber Co., 4(f/ East SI., New Haven, Conn. 
Crane Packing Co., 6400 Oakton St., Morton Grove, III. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Dixon Corp., Metacom Ave., Bristol, R. I. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electrical Insulation Co., Inc., 1245 Marceni Blvd., Copiague, N. Y. 
Electronized Chemical· Corp., S. Bedford St, Burlington, Mass. 
Emerson & Cuming, Inc., 869 Washington St, Canton, Mass. 
'Fabritron, Ine., 11650 Genesee St,Alden, N. Y. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Gore, W. L. & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hecht Rubber Corp., 482-484 Ri'l!rside Aw., Jacksonville, Fla. 
lcere Electro-Plastics, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. I. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
lsochem Resins Co., Cook St., Lincoln, R. I. 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn, .. N. Y. 
Laminated Sheet Products Corp., 449 NePonset St., Norwood, Mass. 
Long, 1. I., Inc., 215 Stonehinge La., Carte Place, N. Y. 
Mica Fabricating Co., 53 Central Ave., Rochelle Par~ N. J. 
Modern Industrial Plastics, 3337 N. Dixie Dr., Dayton, Ohio 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland SI., Philadelphia, Pa. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Raybestos·Manhattan, Inc., Plastic Products Dlv., Manheim, Pa. 
Rogers Corp., Rogers, Conn. , 
Royallnds., 2051 E. Maple Ave., EI Segllndo, Calif. 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood PI., E. Orange, N. J. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, CaIH. 
Sparta Mfg. Co., Dover, Ohio 
Slavens Products Inc., 128 N; Park St., East Orange, N. J. 
3M Co., 3M Center,St. Paul, Minn. 
Tri.point Inds., Inc., One Teflon Way, Commack, N. Y. 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St Petersburg, Fla. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

INSULATION MATERIALS. VINYL 
Dlllum Elctrns. & Cable ·Corp., 2360 Hoffman It, Bronx, N. Y. . . P 2935 
ICO/RIIIr, 1015 Cllllloration War, Palo Alto, Cain. 
Marke~ L Frank, • Son~ Schoal La., Norristown, PI. . . . . . . . .. P 1585 
NalYar Corp., 211 RlRdolph AVI. Woodbridge, N. J. ........... P 1586 
Varf1ex Carp., 514 W. Caurt St, Rlml, N. Y ...... ,.......... P 1588 
Abesto Corp., Ackerman St., Bloomfield, N. I. 
American Mica Insulation Co., Manasquan, N. J. 
Anchor Plastics Co., Inc., 36·36 36th St., Long Island City, N. Y. 
B & C Insulation Prods., Inc., 490 Lincoln Hwy., Iselin, N. I. 
Blum, J. & Co., Inc., Box 292, Carlslad~ N. J. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brand-Rex DiY., Box 498, Willimantic, Conn. 
Brandywine Fibre Prods. Co., 1501 Popular St., Wilmington, Dela. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago, III. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Chemical Products Corp., King Philip Rd., E. Providence, R. I. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiaglle, N. Y. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St, Wilmington, Del. 
General Electric, Insulating Materials; 1 Campbell Rd., Schenectsdy, N. Y. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St, Akron, Ohio 
Icore Electro·Plastics, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
Insulating Fabricators, Inc., 150 Union A'I!., [ Ruthertord, N. I. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Jodee Plastics, Inc., 9903 Foster A'I!., Brooklyn, N. Y. 
Laminated Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
Maynard Plastics Inc., 49 Congress St., 'Salem, Mass. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
National laminating Mfg. Co., 339 S. Robertson Blvd., Beverly Hills, Cal. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevel~ N. Y. 
Penn Fibre & Specialty Co., 2020 E. Wesbnoreland St, Philadelphia, Pa. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Port PlastiCS, Inc., 8037 E. Slauson, Montebello, CaIH. 
Press.()n Products, 39 Factory Rd., Addison, III. 
Reichhold Chemicals, Inc., 525 N. Broadway, White Plains, N. Y. 
Spectra.strip Corp., P.O. Box 415, Garden Grove, Calif. 
Suflex Corp., 33-40 57th St., Woodside, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New Yor~ N. Y. 
Whitaker Cable Corp., 1301 Burtington SI., N. Kansas City, Mo, 
Zippertubjng Co., 13000 S. Broadway, Los Angeles, Calif. 

INSULATION PARTS. CERAMIC 
America. Feldmuehll Carp. B~ 2160. IlenbrDlk, -Conn. .....• P 1576 
American Lan eo"., Cherakee BlYd. & Mfgrs. Rd., C~nolp, Tenn. 

P 1575 
Basic Ceramics Inc., 221 Seventh AVL, HawI~ame, N. J. •..... P 1577 
Carbllllndum Co. Elctrns Plant, Bal 339, Niaga~lallS, N. Y. •• P 1578 
CI.trlla_ Elctrn. DIY., 5757 N. Gr ... Bay Ave., lliinube, Wise. 
Daburn Elcbns. • Cable Carp., 23dO Hoffman St, Brenx, N. Y. . . P 2935 
G T I CDlpamUal, 310 Cblstnut St, MI.dlill., PI. .• . . • .•• P 1594 
lenlml Elee. Co., limp Qlass Dlpt.,244OO H;pland Rd., Richmand HIb., Ohia 

. P 1584 
. Internatianal 8cbn. Res. Corp. 135 W. Magnilla BIrd., Barbuk, CII. 

P 2518 
Mlrata MIJ. Co., NIPOO, KyoII, Japan . 
SIDItIi, H. H., IIC., 812 Snldikar AVI., Brooklyn, N..Y. 
Thermliity Compa." 8~19 ~lImaCJ. Row, DaHas, Texas. . . . .. P 2628 
U11ited Prods. CI., 451 S. leffers .. st., Omngt, N. J. .. . . . . . . . P 747 
Aerospace Controls Corp., 215 W. 131 SI., LosA.ngeles, Calif. 

INSULATION PARTS. GLASS 
Akron Porcelain Co., 2739 Cory Ave., Akron, Ohio 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
American Mica Insulation Co., Manasquan, N. J. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Birnbach Co. Inc., 177 Hanse Ave., Freepor~ N. Y. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Ceram Corp., 5345 Timken Sq., La Mesa, CaIH. 
Ceramics International Div.; 39 Siding PI., Mahwah, N. J. 
Consolidated Ceramics & Metalizing Corp., Box 352, Flemington, N. I. 
Coors Porcelain Co., 600 Ninth St., Golden, Colo. 
Corning Glass Works, Television Prod~ Div., Corning, N. Y. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Data Magnetics Corp., 5441 West104th ·St., Los Angeles, Calif. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calil. 
Diamonite Products Mfg. Co., Div. U. S. Ceramic Tile Co., Shreve, Ohio 
Du·Co Ceramics Co., Box 278, Saxonburg, Pa. 
Duramic Products, Inc., 430 Commercial Ave., Pal~ades Park, N. J. 
E. 8. L. Co., 78 Tolland St., R., E. HarHord, Conn. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electrical Refractories Co., 50 E. Clark St., E. Palestine, Ohio 
Electro-5cience Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Emerson & Cuming, Inc., 869 Washington St, Canton, Mass. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, iii. 
Frenchtown/CFI, Inc., 8th & Harrison SIs., Frenchtown, N. I. 
G. t Co., Insulator Dept., 2525 Insulator Dr., Baltimore, Md. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Haveg Inds., Inc., Precision Molding Div., 336 Weir St., Taunton, Mass. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Insaco, Inc., Box 442, Quakertown, Pa. 
Isolantite Mfg. Corp., 337 Warren Ave., Stirling, N. J. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St., Burlington, Mass. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kirchberger, M., & Co., Inc., 250 Humphrey St., Englewood, N. J. 
Lapp Insulator Co., Inc., Radio Specialties Div., 350 Sumner St., LeRoy, N. Y. 
Maryland Lava Co., Inc., P.O. Box 527, Dept EEM, Bel Air, Md. 
Materials lor Elctrns., Inc., 149-32 132nd St., Jamaica, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Mica Fabricating Co., 53 Central A'I!., Rochelle Park, N; J. 
Mitronics, Inc., 132 Floral Ave., Murray Hill, N. I. 
Mycalex Corp. of America, 125 Clifton Blvd., Clifton, N. J. 
National Beryllia Corp., Greenwood Ave., Haskell, N. I. 
National Ceramic Co., 500 Southard St., Trenton, N. J. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Norton Co., 1 New Bond St, Worcester, Mass. 
Palmer Electronics, Ine., 156 Belmont Ave., Garfield, N. J. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New Yor~ N. Y. 
Porcelain Products Co., 225 N. Patterson St., Carey, Ohio 
Quartztte ProcesSing, Inc., 6 Holyoke St., Malden, Mass. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highlands, Mass. 
Rosenthal China Corp., 411 East 76th St., New York, N. Y. 
Star Porcelain Co., 71 Muirhead Ave., Trenton,.N. J. 
Stettner·Trush,lnc., 67 Albany St, Cazenovia, n. Y. 
Steward, D. M., Mfg. Co., East 36th St, Chattanooga, Tenn. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thenmal American Fused Quartz Co., 

Rle. 202 & Change Bridge Rd., Montville, N. I. 
3M Co., 3M Center, St Paul, Minn. 
Trans-Tech, Inc., P.O. Box 457, 12 Meem A'I!., Gaithersburg, Md. 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St, New York, N. Y. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, III. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Wastern Gold & Platinum Co., 525 Harbor Blvd., Belmont, .CaIH. 
Zircoa, IZirconium Corp. of America), Box 39217, Solon, Ohio 

INSULATION PARTS. GLASS 
Bird, Rlcllard H •• Ca., InC., 1 S"ICI St., Wallllalll, Mass. ..... pillS 
Fusite Carp., IiDOO Fernview Ave., Cincinnati, Ohia . . . .. . . . . p 1637 
I T I CDlfamtiDn, 310 Cbemut St., Meadvilll, Pa. •......•• p 1594 
GlllmI Elec. Ca., Lamp Glass Dept, 244GO H!giland Rd., Rlc&mond Hib. Ohll 

p 1584 
Ilbnsll, t F., Co., 1923 1l11li Ave., $.W., WaSlCl, Mlnn. ...•. p 2909 
American Mica Insulation Co., Manasquan, N. J. 
Atlantic Optical Moulding Co., Ellis St, Dudley, Mass. 
Bentley·Harris Mfg. Co., 1050 Colwell la., Conshohocken, Pa. 
Coming G~ss Works, Telev~ion Prods. Div., Corning, N. Y. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, CaIH. 
E. B. L. Co., 78 Tolland St., R., E. Hartford, Conn. 
Electro-Science Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Garner Glass Co., 177 S.lndian Hill, Claremont, Calil. 
Glass Beads Co., Ceramic Products Div., Latrobe, Pa. 
lsotronics, Inc., 12 Coffin A'I!., New Bedford, Mass. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St, Burlington, Mass. 
Kopp Glass, Inc., Box 8255, Swissvale, Pittsburgh, Pa. 
Laminated Fabricators, 1145 San Mateo Ave., San Bruno, Calif. 
Richland Glass Co., Inc., Richland, N. J .. 
S & S Optical Co., Inc., 7812 Stellhorn Rd" Fl. WaJne; Ind. 
SVncer Prods. Ca., Inc., 44 Eastern Ave., Malden, Mass. 
~ Co., 3M Center, St Paul, Minn. 
Ultrasonic Machining Co., 266 West Ave., Long Branch, N. J . 
Vacuum Ceramics, Inc., 15 East Main SI., Cary, III. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Cain. 
Voltronics Corp., West St., Hanover, N. J. 
Wilmad Glass Co., Inc., Buena, N. I. 
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INSULATION PARTS. GLASS BONDED MICA 

IfNSULATION PARTS. GLASS BONDED MICA' 
Molecular Dielectrics Inc., 101 Clifton Blvd., Clifton, N. J. 
Spruce Pine Mica Co., Inc., 108 Greenwood Rd., Spruce Pine, N. C. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 

INSULATION PARTS. GLASS FIBER 
Brandywine Fibre Prods .. Co., 1501 Popular St., Wilmington, Dela. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
CIP Corp., RFD 3, Newberry, S. C. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Flexco Div., 6855 Suva St., Bell Gardens, Calif. 
Glastic Corp., 4321 Glenridge Rd., Cleveland, Ohio 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Panelyle Industrial Div., Enterprise Ave., Trenton, N. J. 
Spruce Pine Mica Co., Inc.; 108 Greenwood Rd., Spruce Pine, N. C. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 

INSULATION PARTS. INSULATING SLEEVES
SEE TUBING 

INSULATION PARTS. MICA (NATURAL & 
SYNTHETIC) . 

Columbia Technical Corp., 2HO Brooklyn.fltieens Expwy., Woodside, N. Y. 
Perfection Mica Co., 740 Thomas Dr., Bensonville, III. ....... p 1225 
Abeslo Corp., Ackerman St., Bloomfield, N. J. 
Acim Paper Co., Mica Paper Div., 1400 Plaza Ave., New Hyde Park, N. Y. 
American Mica Insulation Co., Manasquan, N. J. 

- Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Asheville·Schoonmaker Mica Co., 900 Jefferson Ave., Newport News, Va. . 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Blinn, Delbert Co., Box 2007, Pomona, Calif. 
Brand Dielectrics, Inc., Rte.203, N. Windham, Conn. 
Budd Co., 2450 Hunting Park Ave.,}hiladelphia, Pa. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Cleveland Mica Co., 1360 Hird Ave., lakewood, Ohio 
General Electric, Insulating Materials, 1 Campbell Rd., Schenectady, N. Y. 
Industrial Mica, 223 S. Van Brunt St., Englewood, N. J. 
Inmanco Inc., 3800 West 42nd St., Chicago, III. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Mica Fabricating Co., 53 Central Ave., Rochelle Park, N. J. 
Micacraft Products, Inc., 49-51liberly St., Newark, N. J. 
Molecular Dielectrics Inc., 101 Clifton Blvd., Clifton, N. J. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
Norrich Plastics Corp., 206 Sabylon Tpke., Roosevelt, N. Y. 

Sonora Ave., Glendale, Calif. 
108 Greenwood Rd., Spruce Pine, N. C. 

3M Co., Paul, Minn. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1565 lebanon School Rd., W. Mifflin, Pa. 

INSULATION PARTS. PAPER 
Prec~ion Paper Tube Co., 1033 S. Noel Ave., WlIeeling, III. .... p 1587 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
American Mica Insulation Co., Manasquan, N. J. 
AUburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Brandywine Fibre Prods. Co., 1501 Popular St., Wilmington, Dela. 
Buckeye Bobin Div., 761 Sharon Dr., Westlake, Ohio 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Electrieal Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
FeI·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
General Gaskets, Inc., Middletown, Conn. 
Inmanco Inc., 3800 West 42nd St., Chicago, III. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Mosinee Paper Mills Co., Mosinee, Wisc. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
Panelyle Industrial Oiv., Enterprise Ave., Trenton, N. J. 
Penn Fibr.e & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Sesstrom Mfg. Co. Inc., 701 Sonora Ave., Glendale, Calif. 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Spruce Pine Mica Co., Inc., 108 Greenwood R~., Spruce Pine, N. C. 
3M Co., 3M Center, SI. Paul, Minn. 
Westinghouse Electric Corp., Industrial PlasHcsDiv., 

1585 lebanon School Rd., W. Mifflin, Pa. 

INSULATION PARTS. PLASTIC 
Accurate Electronics Corp., Box 9351, Elyria, Ohio p 832 
Cbicago SwHch, Inc., 2035 Wabansia Ave., Cbicago, III. p 2707 
Concord ElectrOnics Corp., 37 Great Jones St., New York, N. Y. 
Daburn E1etrns. & Cable Cotp., 2360 Hoffman St., Bronx, N. Y. . . p 2935 
Dilectrix Corp., 69 Allen Blvd., Fanmingdale, N. Y. • • . . • • . . . • • . p 1579 
Electronic Molding Corp., 44 Church St., PaYdlcket, R. I. 
GrayhDllnc., 569 Hiligrove Ave., La Grange, III. •.••••. . . • • • . p 2727 
Industrlaillevices Inc., 982 River Rd., Edgewater, N. J. 
Markel, L. Frank, & Sons, Scbool La., NorrislGwl1, PI ........ " p 1585 
Precision Paper Tube Co., 1033 S. Noel Ave., Wheeling, III. p 1587 
Ross, MIHon Ce., 511 Second St. Pike, Sollbampton, Pa. 
Thenmalloy Company, 8719 Diplomacy Row, Dallas, Texas...... p 2628 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Adhesive Products Corp., 1660 Boone Ave., Bronx, N. Y. \ 
Aerospace Systems, A Teledyne Co., 1007 East 10th St., Fairmont, Minn. 
Akron Porcelain Co., 2739 Cory Ave., Akron, Ohio 
American Mica Insulation Co., Manasquan, N. J. 
Anchor Plastics Co., Inc., 36-36 36t~ St., long Island City, N. Y. 
Arlin Mfg. Co., Inc., 239 Industrial Ave., E., lowell, Mass. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Baer, N. S. Co., 9 Montgomery St., Hillside, N. J. 
Beaver Labs, Inc., 160 Terminal Dr., Plainview, N. Y. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonlon, N. J. 
Brandywine rlbre Prods ... Co., 1501 Popular St., Wilmington, Dela. 
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Buckeye Babin DiY., 761 Sharon Dr., Westlake, Ohio 
Budd. Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Celestial Components, Inc., Box 4035, Covina, Calif. 
Central Plastics Dists. CD., 527 S. Wells St., Chicago, 111. 
Chemplast, Inc., 923·I500ey Rd., Wayne, N. J. 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike, Cincinnati, Ohio 
Comco Plastics, Inc., 98-36 C Jamaica Ave., Richmond Hill, N. Y. 
Custom Materials, Inc.; Alpha Indl Park, Chelmsford, Mass. 
O·Cemco, 3200 N. San Fernando Blvd., Burbank, Calif. 
Dixon Corp., Metacom Ave., Bristol, R. I. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Engineered Plastics, Inc., 213 Chase St., Gibsonville, N. C. 
English Elee. Co., ltd., English Elee. House Strand, london, W.C. 2, Eng. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
Fabritron,Anc., 11650 Genesee St., Alden, N. Y. 
Fluorocarbon Co., 1754 S. Clementine, Box 3339, Anaheim, Calif. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmingion, Del. 
G. E. Co., Insulator Dept, 2525 Insulator Dr., Baltimore, Md. 
General Gaskets, Inc., Middletown, Conn. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Grayhill Moldtronics, Inc., 707 Rogers St., Downers Grove, III. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
H & S Wire Culling Service, Inc., 42 East 12th St., New York, N. Y. 
Hampden Mfg. Co., hic., Box 10, ThOmPsonville, Conn. 
Haveg Inds., Inc., Precision Molding Div., 336 Weir St., Taunton, Mass. 
Heyman Mfg. Co., East Michigan Ave., Kenilworth, N. J. 
Icore Electro-Plastics, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
Industrial Elctrn. Rubber Co., 8589 Darrow Rd., Twinsburg, Ohio 
Inmanco Inc., 3800 West 42nd St., Chicago, III. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Isochem Resins Co., Cook St., lincoln, R. I. 
Isolation Products, 2387 Adele Ave., Mountain View, Calif. 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn, N. Y. 
Jones, H., Electronics, 3086 N. lima St., Burbank, Cal. 
Jones, Norman, Inc., Box I, Soum Merrimack, N. H. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Koppers Co., Inc., Koppers Bldg., Pillsburgh, Pa. 
laminated Fabricators, 1145 San Mateo Ave., San Bruno, Calif. 
laminated Sheet Products Corp., 449 Neponset St, Norwood, Mass. 
long, T. J., Inc., 215 Stonehinge la., Carle Place, N. Y. 
Maryland lava Co., Inc., P.O. Box ~27, Dept EEM, Bel Air, Md. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 
Mecca, P.O. Box 36393, Houston, Tex. 
Ny·Glass, Inc., 7314 E. Madison St., Paramount, Calif. 
Norplex Div., Universal Oil Prods., Norplex Dr., laCrosse, Wisc. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Nylogrip Prods. Co., 281 Winter, Waltham, Mass. 
Nylomatic Corp., 137 Nolan Ave., Morrisville, Pa. 

. Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Pylon Co., Inc., 51 Newcomb St., Attleboro, Mass. 
Red Seal Electric Co., 3835 West 150th St., Cleveland, Ohio 
Resdel Corp., Box 2171, Rio Grande, N. J. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, 111/ 
Richardson Co., 2640 lake St., Melrose Pk., III. 
Rostone Corp., Route 52 S., lafayelle, Ind. 
Royal Inds., 2051 E. Maple Ave., EI Segundo, Calif. 
Seastrom Mfg. Co. Inc., 701 Sonora Ave., Glendale, Calif. 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood PI., E. Orange, N. J. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., los Angeles, Calif. 
Sinclair Mfg. Co., Chartley, Mass. 
Sparta Mfg. Co., Dover, Ohio 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Spruce Pine Mica Co., Inc., 108 Greenwood Rd" Spruce Pine, N. C. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
Tekna Products Co., 82 St. Paul St., Rochester, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Tri.point Inds., Inc., One Teflon Way, Commack, N. Y. 
Tr,Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, Fla. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Westinghouse Electric Corp., .Iodustrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
Zippertubing Co., 13000 S. Broadway, los Angeles, Calif. 
Zurn Inds., 12th & Plum St., Erie, Pa. 

INSULATION PARTS. QUARTZ 
Basic Ceramics Inc., 221 Seventh Ave., Hawtborne, N. J. 
General Elec. CD., Lamp Glass Dept., 24400 Highland Rd., Richmond.Hgts., Obio 

p 1584 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Corning Glass Works, Television Prods. Div., Corning, N. Y. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
E. B. L Co., 78 Tolland St, R., E. Ha(tford, Conn. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Garner Glass Co., 177 S. Indian Hill, Claremont, Cam. 
Insaco, Inc., Box 442, Quakertown, Pa. 
Jenaer Glaswerk Scholl & Gen. Inc., 200 Park Ave., New York, N. Y. 
Jones, A. D. Optical Works, Inc., 64 Cambridge SI., Burlington, Mass. 
longene Elctrns. Inc., 266 West Ave., long Branch, N. J. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Quartz & Silice, 8 Rue d' Aniou, Par~ Be, France 
Quartzite Processing, Inc., 6 Holyoke St., Malden, Mass. 
Richland Glass Co., Inc., Richland, N. J. . 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thermal Americen Fused Quartz po., 

Rte. 202 & Change Bridge Rd.,'l"ontville, N.!. 
Ultrasonic Machining Co., 266 West Ave., long Branch, N. J. 
Wilmad Glass Co., Inc., Buena, N. J. 

INSULATION PARTS. SAPPHIRE 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. 
Alberox Com .. New Bedford Indl. Pk., New Bedford, Mass. 

Alessi Industries, 418 Main St., EI Segundo, Calif. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Dell OptiCS Co., Inc., 11226 Kennedy Blvd., North Bergen, N. J. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Insaco, Inc., Box 442, Quakertown, Pa. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St., Burlington, Mass. 
Moser Jewel Co., 544 Fayelle St., Perth Amboy, N. I. 
Nuclear Element Corp., 420 S. McKean St., Butler, Pa. 
Quartzite Processing, Inc., 6 Holyoke St., Malden, Mass. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 

INSULATION PARTS. SILICONE RUBBER 
Accurate Electronics Corp., Box 935J, ElYria, Ohio •.• • . . . . . . p 832 
Dow Corning Corp., Midland, Mich. .. .. . .. . .. . .... ... p 1581-1583 
Markel, L. Frank, & Sons, School La., NorristoWll, PI. ......... p 15B5 
Rowe Industries lac., 17112 Airport Hwy., Toleda, Ohio 
Varnex Carp., 514 W. Court St, Rome, N. Y. .. .. " ...... ".. p 1588 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
Benfley.fiarris Mfg. Co., 1050 Colwell la., Conshohocken, Pa. 
Brand Dielectrics, Inc., Rte. 203, N. Windham; Conn. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Darling, R. E., Co., Inc., Box 666, Gaithersburg, Md. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, .JII. ( 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
General Gaskets, Inc., Middletown, Conn. 
Groendyk Mfg. Co., Inc., P.O. Box 278, Blrchanan, Va. 
Haveg Inds., Inc., Precision Molding Div., 336 Weir St., Taunton, Mass. 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 
Industrial Elctrn. Rubber Co., 8589 Darrow Rd., Twinsburg, Ohio 
Inma!\fio Inc., 3800 West 42nd St., Chicago, III. 
Isochem Resins Co., Cook St., lincoln, R. I. 
Isolation Products, 2387 Adele Ave., Mountain View, Cain. 
lone~ Norman, Inc., Box I, Soutll Merrimack, N. H. 
Mecca, P.O. Box 36393, Houston, Tex. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
National Gasket & Washer Corp., \24 East 25 St., New York, N. Y. 
Pelmor labs, Inc. 401 lafayelle St., Newtown, Pa. 
Press.()n Products, 39 Factory Rd., Addison, III. 
Raybestos·Manhaftan, Inc., 61 Willell St., Passaic, N. J. 
Rosenthal China Corp., 411 East 76th St., New York, N. Y. 
Seastrom Mfg. Co. Inc., 701 Sonora Me., Glendale, Calif. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
3M Co., 3M Center, St. Paul, Minn. 
TrHech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, Fla. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
Zippertubing Co., 13000 S. Broadway, los Angeles, Calif. 

INSULATION PARTS. STEATITE-SEE 
INSULATION PARTS. CERAMIC 

INSULATORS-SEE INSULATION PARTS: 
INSULATORS 

INSULATORS. ANTENNA & SPRING 
ASSEMBLIES 

Accurate Electronits Corp, Box 935J, Elyria, Ohio 
Ameritan Lava Corp., Cherokee Blvd. & Mfgr~ Rd., Challanooga, Tenn. 
Basic Ceramics Inc, 221 Seventh .Ave., Hawthome, N. J. ...... P 1577 
Johnson, E. F., Co., 192310tb Ave., S.W., Waseca, Minn. ..... P 2909 
Saxton Wire l Cable DiY., 215 N. Route 303, Congers, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
alP Corp., RFD 3, Newberry, S. C. 
Dittmore-Freimuth Corp., 2517 E. Norwith St,Milwaukee, Wise. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
G. E. Co., Insulator Dept, 2525 Insulator Dr., Baltimore, Md. 
Glastic Corp., 4321 Glenridge Rd., Cleveland, Ohio 
Insulator Div., Sanders Assocs.,-Inc., 11101 Sunset Hills Rd., Reston, Va. 
Isolantite Mfg: Corp., 337 Warren Ave., Stirling, N. J. 
Jodee Plastics, Inc., 9903 Fcster Ave., Brooklyn, N. Y. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Kidco, Inc., Box 278, Medford, N. J. 
lapp Insulator Co., Inc., Radio Specialties Div., 350 Sumner St., leRoy, N. Y. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Modern Industrial Plastics, 3337 N. Dixie Dr., Dayton, Ohio 
National Ceramic Co., SOD Southard St., Trenton, N. I. 
Horrich Plastics Corp;, 206 Sabylon Tpke., Roosevelt, N. Y. 
Parker Metal Goods Co., 85 PrescottSI., Worcester, Mass. 
Phelps Dodge Electr, Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Porcelain Products Co., 225 N. Patterson St., Carey, Ohio 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria, III. 
S & A Electronics, Inc., 202 W. Florence St., Toledo, Ohio 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood PI., E. Orange, N. J. 
Trylon, Inc., Elverson, Pa. 

INSULATORS. ANTENNA TOWER-SEE 
INSULATORS. ANTENNA 

INSULATORS. BUSHING (METALLIZED)... 
SEE BUSHINGS 

INSULATORS. TEST & BAnERY CLIP 
Accurate Electronics Corp., Box 9351, Elyria, OhiG • . • . • • . . • . P 832 
Daburn Elctrns. & Cable Corp., 2380 Hollman St, Bronx, N. Y. • • p 2935 
Mueller Electric Co., 1589 H Eut 31st St, CI~land, Ohio..... p 924 
Showa Musen Kogyo Co., Ltd. 5-5, 6-chome, Togos!li, Shinagawa.ku, Tokyo, 

Japan .......... " .. , .... " .. : .... "" .......... P 27Z6 
5mbb, H. H., Inc., 812 S.ediker Ave., Brooldylj, H. Y. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport N. Y, 
CarOl Cable Co., Box 68, Pawtucket, R.1. 



Keystone Elctms. Corp., 49 Bleeker St., New York, N. Y. 
Modern Industri.1 PI.stics, 3337 N. Di,ie Dr., Dayton, Ohio 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Whitaker Cable Corp., 130! Burlington St., N. Kansas City, Mo. 

INTEGRATED CIRCUIT PACKAGING SYSTEMS 
Augat Inc., 36 Perry Ave., Attleboro, Mass •.......... :...... P 1590 
CalHornla Sys. Comp., Inc., 9176 Independence, Cha,!SWorth, Cal. P 766 
Centralab Eletrn., Olv., 5151 N. Green Bay Ave., Milwaukee, Wlsc. 
Coming Glass Work~ Electronic Prod.ets Dlv., Corning, N. Y. 
Elco Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. .. P 898 
Electrenic Moduies Corp., P.O. Box 141, Timonium, Md. 
G T I Corporation, 310 Cbestnut St, Meadville, PI. ..... P 1218,15J4 
ITT Cannon Elec. 3208 Humboldt St, Los Angeles, Cal. 
Indusll'ial ConlrOl Co., Cenlral Ave. at Plnelawn, Farmingdale, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New Yark, N. Y. 
Robinson-Nugent, Inc., 800 E. 81h St., New Albany, Ind. ...... P 977 
Scanbe Mfg. Corp., 1161 Monterey Pass Rd., Monterey Park, Calif. p 587 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, TeL 
Vero ElecIr1Inlcs Inc. 176 Cenlral AVL, Farmlnpale, N. Y. .... p 595 
Alloys Unlimited, Inc., 16661 Venlura Blvd., Encino, Cal. 
Berg Electronics, Inc., York E,pwy., New Cumberland, Pa. 
Brown Engr~ Co"inc., Research Park, Huntsville, Ala. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Coors Porcelain Co., 600 Ninth St., Golden, Colo. 
Corning Glass Works, fluidic Prods. Dept., Corning, N. Y. 
Device Seals, In~, 11684 Tuxford St, Sun Valley, Calif. 
Digitronics Corp., 1 Albertson Ave., Albertson, N. Y. 
Electronics Div., LFE, 1605 Trapelo Rd., Waltham, Mass. 
Erie Technological Products Inc., 644 W. 12th St,.Erie. Pa. 
Film Microelectmnics, Inc., 17 A St., Burlington, MasS. 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. Y. 
Hughes Aircraft, AeroSjlace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
lrad, Inc., 1500 Story Rd., San Jose, Calif. 
Kidco, Inc., Box 278, Medford, N. J. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
Lockheed Electronics Co., Route 22, Watchung, N. J. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Schjeldahl, G. T. Co., Electrical Prods DiY., Box 170, Northfield, Minn. 
Sylvania Bectric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Walkirt Co., 10321 S. la Cienega, Los Angeles, Calif. 
Wells Elctrns., inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

INTEGRATED CIRCUITS-SEE CIRCUITS, 
INTEGRATED 

INTEGRATORS, ELECTRO·MECHANICAL 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, CallI. 
Conlnl Technology Co. Inc., 41·16 29th St, L I. C., N. Y. 
Disc InstlS., Inc., 2101 S. Halladay St., Santa Ana, Calif. 
Industrial CIIIIrDI Co., Caalral Avo. at Plnelawn, Farmingdale, N. Y. 
Precision Tuner Co., Inc., 400 Wesley Ave., Westbrook, Conn. 
VernHron Cerp., 59 Cenlral Ave., Farmingdale, N. Y. .... p 1771,2686 
Weston·Transicoll Components Div., Worcester, Pa. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Analog General Corp., 7 Neil Ct., Oceaoside, N. Y. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bristol Co., Box 1790, Waterbury, Conn. 
Collins Radio Co., Dallas, Texas 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Fischer & Perter Co., 115 Warminster Rd., Warminster, Pa. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft Washington, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, '111. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont, Can. 
Singer-General Preciskm Inc., 1150 McBride Ave., little Falls, N. J. 
Solvere, In~, 2440 W. Carson St., Torrance, Calif. 
Taylor Instr. Procass Control Div., 95 Ames St, Rochester, N. Y. 
Technology/Versatronics, Inc., 506 S. Higll St., Yellow Springs, Ohio 

INTEGRATORS, ELECTRONIC 
AslrDdata, Inc., 240 E. Palals Rd., Anaheim, CaIW. 
Austran, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
AUltlmatlon Development Co. 9905 W. Jefferson Blvd., Culver City, Calil. 
Beckman Insll'. Inc., Hellpot Div., 25110 Harber Blvd., Fullerton, CaIH. 
Bissett·Berllan Corp., 3860 CenUnela Ave., Los Angeles, Cal. . . . P 1019 
Burr·Brawn Research Corp., Infl. Airport Ind. Pl, Tucson, Ariz. 
CalHornia Sys. Camp., Inc., 8111i Independence, Chatsworth, Cal. 
CenlrOl Technology Co. Inc., 41·16 29tII St, L L C., N. Y. 
Curtis Instruments, Inc., 200 Kisca Ave., Mt Kisco, N. Y. ...•. p 1364 
Data Device Corp., Dept 11, 100 Tech 51., HlckIYille, N. Y. 
OalaScan, Inc., 1111 Paulison Ave., ClllIon, N. I. 
E·R Research Laboretories Inc., Box 1289, Oakland, Calif. 
Elcor ~iy. Haillbllllon Co.,2431 Linden Lane, Silver Spring, Md. p 1919 
Honeywell T.st IO$ll'lments Olv., Box 5221, Denver, Colo. .... P 1403 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mast p 528 
llilaco Inc., 735 W. Clinton St, Ithaca, N. Y. 
Magnematrlcs DiY., Rockdale St, Worcester, Mass. •......... p 1435 
Mastech Inc., Box 118, E. Molloy Rd., Syracuse, N. Y. ......... p 1436 
Newport LabL, Inc., 830 E. Yeung St, Santa Ana, Calif. 
Harth HDIs Electronics Inc., Alexander PI., Glen Cove, N. Y. ..•. p 1046 
Pbilbrick/Nexus Research, 11 Allied Or. at HIe. 128, Dedham, Mass. 

p538 
Phllco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 

Prlncetan Applied Research Corp., Box 565, Princeton, N. J.. .. p 1471 
RO Ass,CI., Inc., 3105 Haven Ave., Menlo Park, Cal. 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
sclentlftc-AUanta Inc., Box 13854, Atlanll, Sa. 
Solid State Elctm. Corp., 15321 Rayen St, Sepulveda, Cal. 
Torwico Electronics, Inc., Rle. 70, Lakewood, N. I. 
Veedor·R,ot Inc., 10 Sargeant St, Hartford, Conn. 
Vernitron Carp., 59 Central Ave., Farmingdale, N. Y. .... p 1771,2686 
Vlctoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
A& M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, PariS, France 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
B & W Elctrn. Res. labs, 10807 Royal Park, Dallas, Tex. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
C. G. S. Scientific Corp., Industrial Blvd., Southampton, Pa. 
Carolina Medical Eletrns., Inc., U. S. 52 Expwy., King, N. C. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Collins Radio Co., Dallas, Texas 
Computer Dynamics, Inc., 179 Water St., Torrington, Conn. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
GPS Instrument Co., Inc., 14 Burr St., Framingham, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Halmar Electronics, Inc., 1544 W. Mound St., Columbus, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp.; 2701 4th Ave. 5., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.. Culver City, Cal. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
lancer Electronics Corp., 1416 W. Main 51., Norristown, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
leCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
MB Electronics, Box 1825, New Haven, Conn. 
Mayberry Electronics Co., 543 W. Manchester Blvd., Inglewood, Calif. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
National Water lift Co., 2220 Palmer Ave., Kalamazoo, Mich. 
Nester IFaust Mfg. Corp., 2401 Ogletown Rd., Newark, Dela. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Self·Organizing Systems, Inc., 3121 Benton, Garland, Tex. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Speetral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Taylor Instr. Process Control Div., 95 Ames St, Rochester, N. Y. 
Torwico ElectroniCS, Inc., Rte. 70, Lakewood, N. J. 
Transidyne·Glmeral Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Welex Electronics, Box 986, Silver Spring, Md. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

INTEGRATORS, MECHANICAL 
Disc Instrs., Inc., 2101 S. Halladay St, Santa Ana, Calil. 
Planet 10$11'., Inc., 1521 Progress Rd., ft Wayne, Ind. ....... p 1752 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Cain. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bristol Co., Box 1790, Waterbury, Conn. 
Collins Radio Co., Dallas, Texas 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Kingmann·White, Inc., 653 S. Melrose St., Placentia, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 

INTEGRATORS, OPTICAL 
Westinghouse Elee. Corp., Compo & Materials, 3 Gateway Ctr., Pittsburgh, Pa. 

p 1209 
Aerospace Controls Corp., 215 W. 131 St., los Angeles, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
International light Inc., Lord Timothy Dexter Ind'l. Green, Newburyport, Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 

INTENSIFIERS, IMAGE 
Interelecll'onics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Varo, Inc., Elacll'on Devices Oiv., 2203 Walnut St, Garland, Tex. p 2918 
Westinghouse Elec. C,rp., Camp .• Materials, 3 Gateway Ctr., Pittsburgh, Pa. 
WestinJhoDse Elec. Corp., Electronic Tube Div., Box 284, Elmira, N. Y. 
AbtroDlcs, Inc., 80X 712, livermore, Calif. 
Bendix Corp., Electro·Optics Div., 1975 Green Rd., Ann Arbor, Mich. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
EMR Div., Box 223, Princeton, N. J. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Huglles Aircraft Co., Vacuum Tube Prods. Div., Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
Optics Technology, Inc., 901 Calif. Ave., Palo Alto, Calif. 
Varo, Inc., Electron Devices Div., 2203 Walnut St., Garland, Tex. 

INTERCOMMUNICATION SYSTEMS, 
flNDUSTRIAL) 

Alco Electronic Products IRC., Box 1348, Lawrence, Mass. 
Artisan Elctrn •• Corp., 5 Eastman'. Rd., Parsippany, N. J. 
California Sys. Comp., Inc., 9176 Independence, ChatswGrth, Cal. 
Johnson, E. F., Co. 1923 lOUr AIL, S.W., Waseca, Minn. 
Nippon Elec. New Yark Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 

INTERFEROMnER SYSTEMS . 

RLC Eleclnnlcs Inc., 25 Martin PI., Port Chester, N. Y. 
Virginia Elletronlcs Co., Inc., 2908 Talistar Ct, Falls Church, VI. 
ACR Bctrns. Corp., 160 5th Ave., New York, N. Y. 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. J. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Alcar, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Altec lansing, Div. LTV ling Altec, Inc., 85 Channel Dr., 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Audio Equip. Co., Inc., 75 Harbor Rd., Port Washington, N. Y. 
Automatic Clerical Systems, Inc., 389 N. Fair Oaks Ave., Pasadena, Calif. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
B·W Manufacturers, Inc., 721 N. Webster St., Kokomo, Ind. 
Bell PA Prods. Corp., 1200 N. Fifth St., Columbus, Ohio 
Bennett labs., Inc., 5800 Christie, Emeryville, Calif. 
Bliss Electronic Corp., Box 366, Sussex, N. J. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Clark, D. Co., Inc., 360 Franklin St., Worcester, Mass. 
Collins Radio Co., Dallas, Texas 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Concord Electronics Corp., 1.935 Armacost Ave., Los Angeles, ~alif. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Continental Electronics Corp., 302 McGuinness Blvd., Brooklyn, N. Y. 
Dictograph Products, Inc., Shelter Rock la., Danbury, Conn. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
Dittrnore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Oukane Corp., 103 lith Ave., st. Charles, III. 
E.M.I. Electronics Can., ltd., Box 1005, Dartmouth, N.S., Can. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Encom Prods. Co., Inc., Box 68, Oxford, Pa. 
Ericsson Centrum Inc., 16 [ 40th St., New Yor~ N. Y. 
Executone, Inc., 47·37 Austell PI., Long Island City, N. Y. 
Fanon Elctrn. Inds., 439 Frelinghuysen Ave., Newark, N. J. 
Farraliinstrument Co., Box 1037, Grand Island, Nebr. 
Fasco Inds., Inc., Augusta at North Union Sts., Rochester, N. Y. 
Fedtro, Inc., Federal Elctrns. Bldg., Rockville Centre, N. Y. 
Fisher·Berkeley Corp., 5800 Christie, Emeryville, Calif. 
Flush Wall Radio Co., 1012 Cleveland St., Clearwater, Fla. 
Ga~Tronics Corp., Box 31, Reading, Pa. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Henschel Corp., 14 Cedar St, Amesbury, Mass. 
lwatsu Elec. Co., ltd., 7-41, I·chome, Kagayama, Suginami·ku, Tokyo, Japan 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Calif. 
lake Mfg. Co., 909 King St., Oakland, Calif. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Loge Electronics, 2171 W. Washington Blvd., Los Angeles, Calif. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Muirhead Instrs., Inc., llOI Bristol Rd., Mountainside, N. J. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Neplune Electronics Co., 30 West 15 St., New York, N. Y. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Parcoe, Inc., 4501 Prospect Ave., Cleveland, Ohio 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods.,Front & Cooper Sts., Camden, N. J. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Remler Co., 2101 Bryant St., San Francisco, Calif. 
Roesch, D., Comm., Inc., 2727 San Fernando Rd., Los Angeles, Calif. 
Schindlers, 195 Greenfield Ave., Los Angeles, Calif. 
Smith·Meeker Engr. Co., 157 Chambers St., New York, N. Y. 
Spivey, J. 5., Inc., Box 6298, Washington, D. C. 
Taffet Electronics, Inc., 27·01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Talk·A·Phone Co., 5013 No. Kedzie Ave., Chicago, III. 
Te~ctro Systems Corp., 96-18 43rd Ave., Corona, N. Y. 
Teletype Corp., 5555 Touhy Ave., Skokie, III. 
Touchmaster labS., 6750 Selma Ave., Hollywood, Calif. 
Ultra Audio Products, Box 921, Beverly Hills, Calif. 
Victor Comptometer Corp., 3900 N. Rockwell St., Chicago, III. 
Viewlex, Inc., Veterans Memorial Hwy. & Broadway, Holbrook, N. Y. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Webster Electric Co., In~, 1900 Clark St, Racine, Wisc. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 
Worner Electrn. Devices, Rankin, III. 

INTERFEROMnER SYSTEMS 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. ...... p 1647 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Commander labs., Inc., 1177 Santa Fe Ave., Escondido, Calif. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
DoAIl Co., 254 N. laurel Ave., Des Plaines, III. 
Edwin Inds. Corp., ll933 Tech Rd., Silver Spring, Md. 
Electro·Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Electro Optics Assocs., 974 Commercial Ave., Palo Alto, Calif. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. J. 
Hacker, W. J. & Co., Inc., Box 646, W. Caldwell, N. J. 
Hughes Aircratt, Aerospace Gp., Centinela Ave. & Teale St" Culver City, Cal. 
Industrial Optics Corp., 377 Fifth St., Newark, N. J. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Mann, David W. Co., 174 Middlesex Turnpike, Burlington, Mass. 
OptiCS for Industry, Inc., 1929 N. Buffum St, Milwaukee, Wisc. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Varian Assocs., 6ll Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 6ll Hansen Way, Palo Alto, Calif. 
Westinghouse Elec. Corp., Defense Prods., Box 2278; PiUsburgh, Pa. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

INTERLOCKS-SEE CONNECTORS, INTERLOCK 
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INVERTERS D·C TO A·C, D·CTO D·C 

INTERMODULA TlON ANALYZERS-SEE 
ANALYZERS. INTERMODULATION 

INTERROGATOR EQUIPMENT-SEE 
RECEIVERS: TRANSMlnERS: ETC. 

INTERVALOMETER5-SEE TIMERS 

INVERTERS. D·C TO A·C. D·C TO D·C 
ADC Praducts. 640~ Cambridge St. Minneapolis, Minn. 
AMP Incorporated. lIox 3608, Harrisburg. Pa. 
AMP Inc .• CapRron Dlv •• 155 Park St •• Elizabethtown. Pa. 
ATR Electronics. Inc .• 3DD East 4th St •• St Paul, Minn. ....... p 1832 
Abbott Transistor Labs. Inc .• 5200 W. Jefferson Blvd .• Los Angeles. Calif. 

P 1834.1848-1850 
Aerospace Avionics Inc •• 1500 Ocean Ave •• Bohemia. N. Y. .... P 1854 
American Time Products. Bulan Watch Co .• Inc .• 

61-20 Woodside Ave .• Woodside. N. Y. .................. P 1887 
Arnold MaKJIetics Corp .• 11264 Playa Ct.. Culver CHy. Cal. .... P 1857 
Austron. Inc •• 10214 N. Interregional Hwy., Austin. Tex. ....... P 1332 
AYlel Corp .• 1130 E. Cypress St .• Covina. CaIH. ... P 1865,1868,·1872 
Basler Electric Co .• Box 269. Highland. ill. . .............. P 10 1 8 
Bulova Watch Co .• Inc .• Elctrns. Div .• Servo Prods •• 61·20 Woodside AVI •• 

Woodside. N. Y. 
BUIT·Brown Research Corp .• Int'l. Airport Ind. Pk .• Tucson. Ariz. 
CML Inc •• 350 Leland Ave •• Plainfield. N. J. .......•...... P 1893 
CTS of Canada. Ltd .• 80 Thomas St .• Streetsville. Ont.. Can. 
Control Circuits. Inc •• 66 Tuttle Rd •• Middletown. Conn. 
Crestronics. 744 Rocky Loop. Crestline. Calif. •............ P 1903 
Dale Electronics. Sioux Div .• Box 180. Yankton. S. D. 
Del Electronics Corp .• 250 E. Sandford Blvd •• Mt Vernon. N. Y. P 1902 
Dougias Microwaye Co •• Railroad PI .• Mamaroneck. N. Y. ...... P 1658 
Hronics. 5901 Noble AYe .• Van Nuys. Calif. . 
!elron Corp .• 8070 Engineer Rd .• San Di.ego. Calif. 
Electro Products Lab •• Inc •• Power Supply DiY •• 

6125 KP Howard St.. Chicago. ill. ...................... P 1936 
Electro Prods. Labs .• Inc .• 6125 KP, Howard St. Chicago, III. ... P 1936 
Electronic Research Assoc. Inc .• 67 Sand Park Rd .• Cedar Grave. N. J. 

Electronic Resources. Inc .• 4561 Colorado Blyd .• Los Angeles. Cal. 
Elgar Corp .• 8159 Engineer Rd., San Diego. Calif. 

P 1935 
p 1667 

Elgin Electronics. Inc .• 2035 W. 12th St. Box 1318. Erie. Pa. .. P 1636 
Fifth Dimension Inc .• Box 483, Princeton. N. J. 
FIRe·Tronics Co •• In~. 3312 Burton Ave., Burbank, Cain. .. . . . P 1945 
Fork Standards Inc .• 213 Main St .• West Chicago. ill. ........ P 1099 
Freed Transformer Co., Inc .• 1795 Weirfield St. Brooklyn. N. Y. 
GC Electronics. Dept /D·l. 4110 S. Wyman St. Rockford. ill. 

I Gaylor·Rives. 422 S. Pasadena Ave., Pasadena. Cal. .......... P 1,736 
General Electric Co •• Elctro. Camp. Sales Oper .• 1 River Rd .• Schenectady. N. Y. 
General Magnetics Inc .• 135 Bloomfield Ave •• Bloomfield. N. J. P 1031 
Glentronics Inc .• 748 E. Alosta, U.S. Hwy. 66, Glendora. Calif. .. P 1960 
Harrel Inc., 16 Fitch St., East Norwalk, Conn. 
Heath Co., Dept. 180. Benton Harbor. Mich. 

. Helix Research Assoes .• Inc •• 8384 Hercules St.. La Mesa. Calif. 
Industrial Test Equlpt. Co •• 20 Beechwood Ave •• Port Washington. N. Y. 

\ P 1405 
InslruLab. Inc .• 1205 Lamar St. Dayton. Ohio ..... J.. .. .. P 1968 
Interelectronics Corp •• 550 U.S. Rte, 303. Congers. N. Y. P 1965 
International Rectifier. 233 Kansas St. EI Segundo. Calif. 
Johnson. E. F .• Co •• 1923 10th Ave •• S.W •• Waseca, Minn. 
Kinelogie Corp .• 873 S. Fair Oaks, Pasadena. Calif. .......... P 2161 
Klntron Co .• 29 S. Pasadena Ave .• Pasadena. Calif. ......... p 1748 
La Marche Mig. Co •• 102 Bradrock Dr •• Des Plaines. III. ...... P 1970 
Litton Data Systems Dlv., 8000 Woodley. Yan Nuys. Calif. 
MacalT. Inc .• 43G0 Bullard Ave., New York. N. Y. ....• . . . . . . P 2042 
Magnetic Clrcun Elements Inc .• 245S A Garden Rd .• Monterey. Cal. P 2862 
Magnetico Inc .• 6 Richter Ct .• E. Nortbport, N. Y. ... P 2865 
Melpar, Inc .• Special Products Dept.. 7776 Arlington Blvd .• Falls Church. Va. 
Metric Engrg .• 5235 E. Simpson Rd., Mechanicsburg. PI. 
Mid-Eastern Industries. Inc., 660 Jerusalem Rd .• Scotch Plains. N. J. 
NJE Corp .• 20 Boright Aye .• Kenilworth, N. J. 
Natel Elctrn. Industries. Inc:, 7129 Gerald Ave., Van Nuys. Calif. 
Neshaminy Transformer Co .• Edison·Furlong Rd .• Furlong. Pa. 
Neutronic Corp .• Box 625. St. Louis. Mo. 
Nippon Elec. New York Inc •• 200 Park Ave., New York. N. Y. 
North Electric Co •• Electronetics DiY., 553 S. Market St.. Galion. Ohio 
Peerless Electrical Prods .• 1515 S. Manchester Ave •• Anaheim. Cal. 
Pes.hellnstrs .• Inc .• Cape Coral Ind. Park, Box 847. Cape Coral. Fla. 
Philbrick/Nexus Research. 17 Allied Dr. at Rte. 128. Dedham. Mass. 
Phllco/Ford Corp .• C & Tioga SIs .• Philadelphia. Pa. 
Pioneer MaKJIetics Inc .• 1745 Berkeley St. Santa Monica. Calif. 
Power Systems Inc., 4023 Del Rey Ave •• Yenree. Calif. . . . . . . . . P 2084 
Powerlec DiY •• 9168 DeSoto Ave., Chatsworth. Calif. 
Precision Timer Co .• Inc .• 400 Wesley Ave .• Westbrook. Conn. 
RO Assocs .• Inc .• 3705 Haven Ave .• Menlo Park. Cal.. . ...... . 
Raven Electronics. Inc .• 101 W. Alameda Ave .• Burbank. Calif. 
Rotran, Inc •• Hasbrauck La •• WOOdstock. N. Y •........ 
Rowe Industries Inc .• 1702 Airport Hwy., Toledo, Ohio 
Servo Development Corp .• 2 Willis Ct .• Hicksville, N. Y. 
Sola Electric Div .• 1717 Busse Rd .• Elk Grove Village. III. 

P 537 
P 1705 
P 1275 

Solid State Elctrn. Corp •• 15321 Rayen St., Sepulveda. Cal. .•.. P 2792 
Spellman High·Yoltage Elctrns. Corp .• 1930 Adee Ave •• Bronx. N. Y. P 2097 
Technlpower.lnc .• Benrus Center. Ridgefield. Conn. ........ P 2112 
Todd Prods. Corp .• 28 Laurel St. Hicksville,"N. Y. 
Topaz Inc., 3802 Houston St .• San Diego. Cain. ....... P 2118.2119 
Torotel. Inc .• 13402 South 71 Highway. Grandriew. Mo. 
Torwico Electronies, In~. Rte. 70; lakeWOOd. N. I. 
Translormer Electronics Co., Box 910. Boulder. Colo. P 2120,2121,2124 
TransmaKJIetics Inc., 134·25 Northern Blvd .• flushing. N. Y. P 2676,2677 
Trio Laboratories Inc.. 60 DuPont St.. Plainview. N. Y. 
UnHran. 1624 N. First St. Garland, Texas .. ....•... P 2132,2135 
Yaro Inc .• 1600 Dallas North Pkwy .• Plano. TeL ....... P 2138,2139 
Yega Precision Labs .• Inc .• 239 Maple Ave .• Vienna. Va. ... . . . .. P 1719 
WaKJIer Electric Corp .• Tung·Sol Div .• 630 W. Mt Pleasant Ave., LiYingston. N. J. 
Wanlass Electric Co .• Industrial Prods. Dl~ .• 1540 E. Edinger. Santa Ana. Calif. 
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Wanlass Elec. Co .• Instrs. Div .• 1540 E. Edinger Ave •• Santa Ana. Cal. 
p 2149 

Wanlass Electric Co .• 2175 S. Grand Ave .• Santa Ana, Calif. .... P 2147 
Ward LeonaNl. 31 South St., Mount Yernon, N. Y. 
Westinghouse Elec. Corp., Relay~nstr. Div •• Plane & Orange Sts •• Newark. N. J. 
ACR Elctrns. Corp .• 1£0 5th Ave .• New York, N. Y. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Aerospace Avionics, Inc .• 1500 Ocean Ave .• Bohemia. N. Y. 
Allis. louis Co., Div.litton Inds .• 417 E. Stewart St., Milwaukee, Wisc. 
Allis. Louis Co .• 6702 Industrial loop, Greendale. Wisc. 
American Chain & Cable Co., Box 1629. Waterbury. Conn. 
Applied Elctrns. Corp. of N. J .• Box 43. Metuchen. N. J. 
Armec Corp., 195 W. Hills Rd .• Huntington Sta .• N. Y. 
Aviatron Instr. Mfg. Corp .• 9033 Monroe Rd .• Houston. Tex. 
Ballastran Corp .• Executive Blvd .• Fort Wayne. Ind. 
8endix Corp., Electric Power Div .• Hwy. 35. Eatontown. N. J. 
Bludworth Marine Div., 10 Adams St.. linden, N. J. 
Bogue Electric Mfg. Co .• 52 Iowa St •• Paterson, N. J. 
BQrg·Warner Controls, 3300 S. Halladay, Santa Ana, Calif. 
Bburns, Inc .• Instrument Div .• 6135 Magnolia. Riverside. Calif. 
Bristol Co .• Box 1790. Waterbury. Conn. 
Bullock Magnetics Corp .• 2805 Metropolitan Pl.. Pomona. Calif. 
Cal·Power Corp .• 140 Kansas St.. EI Segundo, Calif. 
Carter, J. C. Co .• 671 West 17th St. • ..cosla Mesa, Calif. 
Carter Motor Co., 2711 W. George St.. Chicago. III. 
Century Coil Corp., 1522 N. Clybourn Ave .• Chicago. III. 
Clare·ElectroSeal Corp .• 946 North Ave .• Des Plaines. ill. 
Collins Electronics, Inc., Old Love Point Rd., Stevensville. Md. 
Collins Radio Co .• Dallas, Texas 
Components Corp .• 106 Main St., Denville. N. J. 
Continental Electric Co .• Inc .• 315 Ferry St., Newark. N. J. 
Controlotron Corp., 35 Central Ave .• Farmingdale. N. Y. 
Cornell·Dubilier Electronics. 50 Paris St.. Newark. N. J. 
Cyberex Inc .• 4399 Industrial Pkwy .• Willoughby. Ohio 
Delta Products, Inc., P.O. Box 1147. Grand Junction. Colo. 
Dixson. Inc .• 80x 1449. Grand Junction, Colo. 
Dyna Technology Inc., 1201 E. 7th St., Sioux City, Iowa 
EMP Electronics. Inc .• Box 2346. Phoenix. Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield. Conn. 
Electric Machinery Mfg. Co., BOO Central Ave., Minneapolis. Minn. 
Electro Windings & Components. Inc., 725 Federal Ave .• Kenilworth. N. J. 
Electrocom Inds., 1105 N. Ironwood Dr .• South Bend. Ind. 
Emerson Electric Co., Box 552. Honeoye Falls. N. Y. 
Emporium Specialties. Inc .• 2800 East 116th St.. Cleveland, Ohio 
English Elec. Co .• Ltd .• En~ish Elec. House Strand, london, W.C. 2. Eng. 
Exide Power Sys. Div .• Box 5723. Philadelphia. Pa. 
Fairlane Electronics. Inc .• Box 335. long Valley. N. J. 
Forbes & WaKJIer. Jnc .• 345 Central Ave .• Silver Creek. N. Y. 
Forest EI,c. Co., 1001 North 25th Ave .• Melrose Park, III. 
Geo Space Corp., 5803 Glenmont Dr.. Houston. Texas 
Giannini·Voltex, 11140 E. Rivera Rd .• Whittier, Calif. 
Gladding·Keystone Corp .• 179 River St.. Oneonta. N. Y. 
Globe Exploration Co., Inc., Box 11338. EI Paso. Tex. 
Grafix, Inc., Box 3196, Albuquerque, N. M. 
Grand Transformers. Inc .• Beechtree & Marion Sts .• Grand Haven. Mich. 
Gulton Inds .• Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne. Cal . 
Hamilton Elctrns. Corp .• 2726 W. Pratt Ave .• Chicago, III. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St.. Culver City. Cal. 
Hyperion Inds. Corp .• 134 Coolidge Ave .• Watertown, Mass. 
ITI Electronics Inc .• 369 lexington Ave .• Clifton. N. J. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield. Ohio 
Inductor Engrg .• Inc .• 117 Schley Ave .• Lewes. Del. 
Industrial Instrs. ltd .• Stanley Rd., Bromley, Kent, England 
lnet·Power, 7ll W. Knox St.. Gardena, Calif. 
Invertronics, Box 341, Pine Brook. N. J. 
Jones. Norman. Inc .• Box 1. South Merrimack. N. H. 
La Marche Mfg. Co .• 106 Bradrock Dr.. Des Plains. III. 
lear Siegler, Inc .• 3171 S. Bundy Dr .• Santa Monica. Calif. 
leland Airborne Products. Div. of AMF Co .• Box 128, Vandalia, Ohio 
linear Alpha, Inc .• 823 Emerson, Evanston. ill. 
linear Systems, Inc., 80x 1103, Watsonville, Calif. 
ling Electronics, 1515 S. Manchester Ave .• Anaheim, Calif. 
luminator, Inc .• Box 278, Plano. Tex. 
Mauratron, Inc., 13333 N. Central Expwy .• Dallas. Tex. 
Microdot Inc .• 220 Pasadena Ave., S. Pasadena. Cal. 
Microdot Magnetics. Inc., 5960 Bowcroft St, los Angeles, Calif. 
Modular Devices. Inc., 1265 West 135th St., Gardena. Calif. 
Navcor Inc., Valley Forge Ind. Pk .• Norristown, Pa. 
Networks Electronic Corp .• 9750 De Soto. Chatsworth. Calif. 
North Electric Co .• 553 S. Market St.. Galion. Ohio 
Nova Elec. Mfg. Co .• 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America. 2 Richwood Pl., Denville, N. J. 
Oeco Corp., 712 S. E. Hawthorne Blvd .• Portland, Ore. 
ONAN, 2515 University Ave .• S. E .• Minneapolis. Minn. 
Pentronics Corp., 10 Cheney St.. Dorchester. Mass. 
Polyphase Instr. Co .• 116 E. Fourth St.. Bridgeport, Pa. 
Power Control Corp .• Box 11432. Pittsburgh. Pa. ' 
Power Conversion Prods. Inc., Forty Two East St., Crystal Lake, fII. 
Power Sources, South Ave .• Burlington, Mass. 
Powercube Corp., 214 Calvary St.. Waltham. M~ss: 
Preferred Electronics. Inc., Main line Dr .• Westfield, Mass. 
Quindar Electronics Inc., 60 Fadem Rd .• Springfield. N. J. 
RdF West. 9371 Kramer Ave .• Westminster. Calif. 
Rho Engineering Co .• 2234 Colby Ave .• los Angeles. Cal. 
RCA. Defense Elctrn. Prods .• Marne Hwy .• Morristown. N. J. 
Ratelco, Inc .• 610 Pontius Ave .• N .• Seattle. Wash. 
Reliance Elee. Co .• 14701 Euclid Ave .• Cleveland. Ohio 
Riverbank labs., Dept. of Engrg .• P. O. Box 65, Geneva, III. 
S80 Systems. Inc., 90 Rome St., Farmingdale. N. Y. 
SKG Associates. Inc .• 206 Eustis St. Boston. Mass. , 
Sanders Assocs., Inc .• Daniel Webster Hwy .• S., Nashua, N. H. 
Scott Electronics labs .• Box 8474. Uni.versal City. Calif. 
Solidstate Controls. Inc .• 600 Oakland Park Ave., Columbus, Ohio 
Spatron,' Inc .• 7f5 S. Raymond Ave .• Alhambra, Calif. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara. Calif. 
Sunbeam Electronics, Box 8364. ft Lauderdale, Fla. 
Systems Electronics, Inc .• 9801 Walford Ave .• Cleveland, Ohio 
Task Corporation. Box 3999. Anaheim. Calif. 

Terada Corp .• 1068 Raymond Ave., St. Paul, Minn. 
Ther Elec. & Machine Works. 17 S. Jeffersen St., Chicago, III. 
Topaz Inc., 3802 Houston St .• San Diego; Calif. 
Transvac Electronics. 270 Newlown' Rd .• Plainview, N. Y. 
Trepac Corp. of Amer .• 30 W. Hamilton Ave .• Englewood, N. J. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Utrad Corp., 305 N. Briant St.. Huntington. Ind. 
Varo General. Garland Bank Bldg., Garland. Tex. 
Voltex Co., .Inc .• 115 Marine St.. Farmingdale, N. Y. 
Warren Communications. Newtown Rd., Littleton. Mass. 
Welco Inds. Inc .• 9017 Shell Ave .• Cincinnati. Ohio 
Weltronic Co .• 19500 W. Eight Mile Rd .• Southfield. Mich. 
Westinghouse Elec. Corp., Defense Prods .• Box 2278. Pittsburgh. Pa. 
Westinghouse Electric Corp .• General Control Div •• Buffalo. N. Y. 
Weston Instrs. Div .• Weston Instr. Inc .• 614 Frelinghuysen Ave .• 

Newark, N. J. 
Workman Electronic Prods .• Inc .• Box 3828. Sarasota. Fla. 

ION TRAPS 
Hughes Aircraft Co., Research Labs., 3011 Malibu Canyon Rd .• Malibu. Cal. 
Nuclear Corp. of America. 2 Richwood Pl.. Denville. N. J. 
Phil more Mfg. Co., Inc., 130'()1 Jamaica Ave .• Richmond Hill, N. Y. 
Royco Instrumenls Inc .• 141 Jefferson Dr .• Menlo Pk., Calif. 
Varian Assocs .• Radiation Div., 611 Hansen Way, Palo Alto, Calif. 

IONIZATION CHAMBERS-SEE CHAMBERS, 
IONIZATION 

IRONS, SOLDERING-SEE SOLDERING IRONS 

ISOLATORS. D·C SIGNAL 
c. E. A. DiY Berkleonics. Inc., 1221 S. Shamrock, Monrovia. Calif. 

P 1874. 1885 
Calif1lrnia Inm. Corp .• 3511 Midway Dr •• San Diego, Calff. 
!etron Corp .• 0070 Engineer Rd .• San Diego. Calif. ........ P 527 
Hybrid Systems Corp .• 95 Terrace Hall Ave .• Burlington. Mast. P 528 
INCOR Instrumentation Amplifiers & Supplies. Inc .• 

29 Newtown Rd .• Plainview. N. Y. 
IsmRch Corp .• 2955 Randolph St •• Costa Mesa. Calif.. P 783 
Newport Labs .• Inc .• 630 E. Young St, Santa Ana. Calif. 
Solid Stale Elclm. Corp .• 15321 Rayen St .• Sepulveda. Cal. 
Acromag. Inc .• 30765 Wixom Rd .• Wixom. Mich. 
Bio·Medical Elctrns .• Inc., 653 lofstrand la .• Rockville. Md. 
Halmar Electronics. Inc., 1544 W. Mound St., Columbus. Ohio 
Hewlett·Packard Co .• 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St.. Culver City. Cal. 
Modular Circuits Inc .• 4420 Transmission Rd .• Phoenix. Ariz. 
Solar Electronics Co .• 901 N. Highland. Hollywood, Calif. 

ISOLATORS. LINE 
c. E. A. DiY Berldeonics, Inc .• 1221 S. Shamrock. Monrovia, Calif. 

P 1874,1885 
California Instruments Corp .• Elin DiY .• 3511 Midway Dr .• San Diego. Cal. 

P 1358 
Elgar Curp .• 8159 Engineer Rd .• San Diego. Calif. ....•.•.... P 1942 
Georator Corp •• Box 70. Manassas, Va. 
Iso-Switch Corp., 2955 RaOJlolph St., Costa Mesa, Calif. ..... P 783 
Wanlass Electric Co.. 2115 S. Grand Ave •• Santa Ana. Calif. .... P 2147 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St .• Culver City, Cal. 

ISOLATORS. MICROWAVE IALL TYPES) 
Amphenol RF DiY., 33 E. Franklin St., Danbury. Conn. 
E & M· Laboratories, 5388 Sterling Center Dr .• Westlake Yillage. Cal. 

P 1662,1663 
General Electric Co., Elctrn. Compo Sales Oper .• 1 River Rd .• Schenectady. N. Y. 

P 2906 
LEL Div. Varian. 75 Akron St. Copiague, N. Y. 
Microwave Devices Diy., Bendix Corp .• Hurricane Rd •• Franklin. Ind. 

p 1656 
Harda Microwave Corp., PlalnYiew. N. Y. 
OKI Elctrns. of America Inc .• 500/506 S.E.24th St .• Ft Lauderdale, Fla. 
Portchester Instr. Corp .• 114 Wilkins Ave .• Port Chester. N. Y. P 1691 
Premier Microwave Corp .• 35 New Braad St. Port Chester, N. Y. P 1691 
Raven Electronics. Inc .• 101 W. Alameda Ave., Burbank. Calif. ... P 1705 
Addington Labs. Inc., 1043 DiGiulio Ave .• Santa Clara, Calif. 
Airtron Div .• Litton Industries, 200 E. Hanover Ave., Morris Plains. N. J. 
Calvert Electronics. Inc .• 110 East 13rd St.. New York, N. Y. 
Control Data Corp .• 400 Border St.. East 8oston, Mass. 
Elpac RF/Microwave, 18651 Von Karman Ave .• Irvine. Calif. 
Ferrotec. Inc .• 80 Bridge St .• Newton. Mass. 
Gombos Microwave Inc .• 48 Webro Rd .• Clilton, N. J. 
Guide Industries, Inc .• 11855 Wicks St.. Sun Valley, Calif. 
Herley Inds .• Inc .• 175 Eileen Way. Syosset. N. Y. 
Hughes Aircraft. Aerospace Gp .• Centinela Ave. & Teale St.. Culver City. Cal. 
Hyletronics Corp .• 100 Ainsworth Rd .• Wilmington, Mass. 
I·T el, Inc., 10504 Wheatley St., Kensington. Md. 
Marconi Div .• English Electric Corp .• I Park Ave .• New York. N. Y. 
Melabs, 3300 Hillview Ave .• Palo Alto. Calif. 
Meridian Metalcralt, Inc .• 8739 S. Millergrove Dr .• Whittier. Calff. 
Metcom, Inc., 76 Lafayette St., Salem. Mass. 
Micro·Radionics, Inc .• 14844 Oxnard·St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd .• Livingston. N. J. 
Micromega. 4134 Del Rey Ave., Venice, Calif. 
Microwave Assocs .• Inc., Northwest Ind. Park. Burlington. Mass. 
Microwave Oev. Labs. Inc., 87 Cresen! Rd .• Needham Hgts .• Mass. 
Microwave Oiv., Sanders Assoes .• Inc .• ledge St. Nashua. N. H. 
Microwave Products. Inc., 9533 Irondale Ave., Chatsworth. Calif. 
Mullard. Inc .• 100 finn Ct.. Farmingdale. N. Y. 
N·H Microwave, Inc .• Box 887, Red Bank. N. J. , 
PRO Electronics. Inc .• 1200 Prospect Ave .• Westb~ry. N. Y. 
Pabst Engrg. Eqpt. Co .• Inc., 676 Pennsylvania Ave., Elizabeth, N. J. 
Ramcor, Inc .• 270 E. Pulaski Rd .• Huntington. N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube Div .• 141 Spring St.. Lexington. Mass. 
Sedco Systems, Inc .• 130 Schmit! 8Ivd .• Farmingdale. N. Y. 
Sperry Microwave Elctns. Div .• Box 4648, Clearwater. Fla. 
Victor. R. F. & Microwa~e Co .• 38 W. Water St.; Wakefield. Mass. 



ISOTOPES, RADIOACTIVE-SEE SOURCES, 
RADIOACTIVE 

JACK ADAPTDS. (ALL TYPESI 
Accurate EllICIrIRlcs CII(I., 811 93!fJ, EI,na, Ohio ••..• • . . . • p 832 
Ameneon Cor,. 87 AI.1on Aft., Waltham, Mass. ........... p 834 
Alpt Inc. 3& PellJ Ave., Al1ItbarD, Mass. ................. P 1590 
GC ElIClrtlIcs, Dept. ID·I, 400 S. Wyllal St., Rockford, 10. ... P 903 
ICIngs Elcllns. Co., Inc. 40 Marblldall 1111., Tnh .. , N. Y. 
I.ft.Trln1cs, 8225l1enilre At, Toledo, 0111 .............. P 984 
Pomona Electranics Ct. lac., 1500 E. 9tII St, PDIIm, CIIH. 

P 933-942,946,965,970, 973, ~74 
"'Illdumiis lilt., 11112 Alr,ort "",., Tlledo, Oblo 
Rye Industrilslnc. 125 Splnear PI., Mamareneck, N. Y. .. .. . . P 982 
Seallctro Corp .• 225 Hoyt St. MalareDICk, N. Y. . . . . . . . . .. . . P 987 
Shm 1II1II IIDIJU CD .• LI~. "' &-Choma. TlPShi, SIIIIIQIWII .... TGkyo. 

la(lll .......................................... P 2776 
Smllll. H. H •• Inc.. 812 SaHibr Aft •• 8rollklp. N. Y. . . . . • . P 993,995 
Trimm Inc., 400 lao St, UiMlrIJIiIle, III. .. .. .. .. .. .. .. .. .. p 996 
Vector EIectrollc CD. Inc., 12480 GladstuH All, Sylmlr, Cal. 
A1lmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Astrolab, Inc., 4 McCandless St., Linden, N. I. 
Barker Products Co., 344 Central St., Saugu~ Mass.· 
Birnbach CD. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blonder·Tongue labs Inc., 9 Alling St, Newark, N. J. 
Cambridge Thermionic Corp., 445 Concord AVI., Cambridge, Mass. 
Gardner·Oenver Company, Gardner Expwy., Quincy, III. 
Mi-Kro Connectors Oiv., 41U19 21st St., Long Island City, N. Y. 
Multi Media Engrg., Inc., 2385 Lewis Ave., Rockville, Md. 
Philmore Mig. Co., Inc., 13Q.111 lemaica Ave., Richmond Hill, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
SwHchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Taffe! Electronics, Inc., 27-ll1 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Cain. 
Tru.connector Corp., 245 Lynnfield St., Peabody, Mass. 
Workinan Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

JACK COVERS 
Electronic Mlldllll Corp., 44 Church St, Pawtucket, R. I. 
Jan IIIn1ware M" Co. InL, 47·27 38th St., lolli Isiind City, N. Y. 
Kings Elcllns. Ct., lilt., 40 lIarlll"'ali Rd. Tuchahaa, N. Y. 
Nanasl, Div. Electrospllli Corp., 83111 Jacksln St, W. N .. Yark, N. I. 
Shm M_ KolJU CD., ~. "' kilOIIe, Togoni, SIIinapwHil, TIkyo, 

lapan .......................................... P 2776 
Villinia Pallll Corp., Box 11116, Warneslllnl, Va. 
Waldom Electronics. Inc. 4833 Wist 53rd St, Chfcqt, III. 
Astrolab, Inc., 4 McCandless St., Linden, N. I. 
Keystone Elctrns. Corp., 49 Bleeker St, New York, N. Y. 
Mid-West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kens. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Switchcratt, Inc., 5555 N. Elston Ave., Chicago, III. 
Tru.connector Corp., 245 Lynnfield St., Peabody, Mass. 

JACK PANEL ASSEMBLIES & 
ACCESSORIES-SEE PANELS. JACK 

JACKS, (ALL TYPESI-ALSO SEE CONNECTORS 
AOC Products, 8405 Cambridge St, Minnl.,oIi~ Mini. 

P 818,819,B22,826-828 
AMP Incorporated, BII 36111, HIIT~'urr. Pa. 
Accurate Ellctronics CII(I., 80x 9351, EI,m, Ohio . '., • • • . • •• P 832 
American Ctrp. 87 Rumfenl AVII., Wallllall, Mass. ........ , • . p 834 
Amphenel Cannecler Div., 2801 S. 25th Ave., BroadvilW, III. 

P 836,869-B73 
Amphlnal IF Dir. 33 E. Franklll St., Danbury, CanlL 
Aupt Inc .. 36 PIIIJ Ave. Attlebore, Mass. ..... .. .. .. .. .... P 1590 
Bamls Cel]l., 24 N. Lansdowne Ave., Lassdawne, Pa. 

, Dabura Elctms. & Cable Corp. 2360 MDftman St., Bronl, N. Y. • . P 2935 
Dr, It N. Co., 4701 Gllllaatnri All. PllRallllphla, Pa. . . . . . . . P 896 
Electronic Hardware Corp., IIQ.OB Libertr Ave., IlIIIalea. N. Y. P 1171 
EIIctroilc Moltling Colp. 44 Chlre~ St., Pawtucket, R. I. . . • . • . p 901 
ElectrasplCe Corp., 956 Insh Moll .. Rd., Wellkury, R. Y. •••. p 754 
GC Electronlc~ Dept. 10-1, 400 S. Wyman St., Rochhnl, m. ... p 903 
Graybllinc., 569 H~ove Ave., La Grallle. ilL ..•• . • . • • . • • • p 2727 
lobesll, E. F., CL; IU310th Ave., S.W., WISICS, IIInn. ..••• p 913 
Kinp Elctms. Co. Inc., 40 Marbledale Rd., Tuclla"', N. Y. 
Lab-Tronles, 8225 Bllore At, Tlledo, O'io ....••••..•.. p 984, 98S 
Molex Pllds. CD. 5224 Katrine Are., OnnalS Gron, III. 
Nanasl, Div. ElICIm!IICI Corp., 6301 Jacllsln St, W. Haw Yark, N. I. 
Rational TII·Tronics COI]I., 5& St ClSllli Ave., Yonlers, N. Y. .. p 929 
POllllna EIIcIronics CD. Inc., 1500 E. m St, faliOna, Calli. 

P 934-939,941-943,946,971,972 
Rarthaon Co., Ind. ClII,onents 0plI., 485 Ctolre St., QIIincr, MIlL 

R~ MIItGII Ct. 511 Saclld St Pike, Slutlllllplln, Pa. 
Rowe Ind.stries Inc •• 11112 A1I]1Dr1 1liiy., Toledo, 0'10 

p 1176 

.,. Induml. lac. 125 Splncer PL, Malilroneck, N. Y.. .• . p 982 
Slalecll. Cal]l., 225 MIJI St, Mamaroneck, N. Y. . . . . . . . • . . . p 987 
ShIwa MlSen IIDIYG CD., Ltd. "' kho.e, Topshi, ShhIapwa-ku, Takyo, 

lapaa .......................................... p 2776 
SIIIIII, H. M. Inc., 812 Snedlker All., BroDklp, R. Y. . • . • . . p 9'13, 995 
Sl(Ian ... Electric CD. 1Il00 Middle St, BlistaI, Coni. .....••• p 986 
Trialm Inc., 400 LaO St. LIblr\JVnle, III. .. . .. .. .. .. .. . .. .. p 996 
U. S. Termlnls Inc., 7502 Call1rp Rd .. Cmclnnall, Ohio .•.... p 1002 
Vectol Electronic CD. Inc., 12480 Gladstunl Ave. Sylmar, Cal. 
Vemitnn Electrical Components, 117 Unlol Ave., laconia, N. M. 
Virginia Pallll Cal]l., Box 1186, Waylesbaro, Va. 
A1lmetal Screw Prods. CD., Inc., 82\ Stewart Ave., Garden City, .N. Y. 
Amatorn Elelm. Hardware Co., 81 Rockdale Ave., New ROchelle, N. Y. 
American Communications Corp., 17IHUvelelb Rd., llImaica, N. Y. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Astrolab, Inc., 4 McCandle~ St., Linden, N. I. 
Audio Accessories, Inc. Gilsum, N. H. c 
Auto·SWage Products, Inc., 502 Rivel Rd, SIIelton, ConlL ' 
Automatic Electric Co., 400 N. Wolf Rd.; Northlake, III. 
BeaD Chain Mfg. Co., 110 Mountain Grove St, Bridgeport, Conn. 
Birnbach Co. Inc., In Ha~ Ave., Freeport, N. Y. 
Cable Electric Prods., Inc., 234 Oaboll St, Pravidence, R. I. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 

Corter Precision E~c. C~, 3401 W. Madison St, Skokie, III. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Cooke Engineering Co., 735 N. Saint Asaph St, Alexandria, Va. 
Eby Sales Co., 148-ll5 Arche~ Ave., lamaica, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Game Industries, Inc., 80 Commercial St, Freeport, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
lavex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
lones, H., ElectroniCS, 3086 N. Lima St, Burbank, Cal. 
Keystone Elctms. Corp., 49 Bleeker St., New York, N. Y. 
Methode ElectroniCS, Inc., 7447 W. Wilson Ave., Chicago, III. 
Mi-Kro Connectors Div., 4Q.09 21st St, Long Island City, N. Y. 
Microdot Inc., 220 Pasadena Ave. S. Pasadena, Cal. 
Neptune Electronics Co.,30 West 15 St., New York, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt N. Y. 
Oneida Electronic Mig. C~, 843 N. Cottage St, Meadville, Pa. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Philmore Mil. Co., Inc., 1301)1 Jamaica Ave., Richmond Hill, N. Y. 
POrter, H. K., Inc., 74 Foley St., SomervHie, Mass. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Sampsnn Electronic Products Div., 2244 S. Western Ave., Chicago, III. 
Shigoto Industries, Inc., 350 AIIII Ave., New York, N. Y. 
Standard Electric Time torp., 89 Logan St., Springfield, Mass.· 
Swilchcraft, Inc, 5555 N. Elston Ave., Chicago, III. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Tru-Connector Corp., 245 Lynnfield St, Peabody, Mass. 
USECO Div., Litton Industrie~ 13536 Saticoy St., Van N~ Cain. 
W & M Mfg. Corp., 187 Lafayette St., New York, N. Y. 
Wlitso, Inc., 9330 Byron St, Schiller Park, III. 

JACKS, BANANA 
Clnlllc!or Corp., 8025 N. Karst .... An. Chlcap, m. 
Dabarl Elctres. & Cable Corp., _ HoffInll St, Brolll, N. Y. . . p 293.5 
GC Ellcllo.ies, Dlpt. 10-1, 400 S. Wymn St, RDCkfonl, In. .•• p 903 
G/lJhift InL, 5&lI Hlp All., La Grenp, 10. ............. p 2727 
NaHlnal Te~Tronies Corp., 51 St Casimir Ave. YHkers, N. Y. .. p 929 
Pamona Elaetraalcs Co. Inc., 1500 E. 9tII St., famona, Calff. 

p 934,938,941-943,945,946 
llaytlleon CL, lad. Clllpallnts Oper. 4B5 Centre St, Quincy. Mass. 

p 1176 
Rnllun-Napn~ lac..8QO E. 9tII St, New Alba"" Ind. ...... p 977 
.,. ladustries Inc., 125 Spencer PI. Mllllllaeek, N. Y. ....•. p982 
Shwa MoslO KI&!u Co. ~., "' &-chO.I, T_i, Shinapwa-ku, THya, 
"II .......................................... p 2776 

Allrnetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Cambridge Thermionic Corp., 445 Concord AYe., Cambridge, Mass. 
DonMar Prods., Inc., Box 10125, Denver, Colo. 
Eby Sales Co., 14B-ll5 Archer Ave., Jamaica, N. Y. 
Ereona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Shigoto Industries, Inc., 3SO Fifth AYe., New York, N. Y. 
USECO Div., Lifton Industries, 13536 Saticoy St, Van Nuys, Calif. 

JEWELS. INSTRUMENT BEARING-5EE 
BEARINGS & ASSEMBLIES, JEWEL 

JIGS AND FIXTURES, CHASSIS & 
CIRCUIT IOARD 

Basic Ceramics Inc., 221 Senath Ave., Hawthorne, N. I. 
Lon_on Co. 811 Shal'lll 01. Westlake, 0'10 ....... .. . .. .. p 1427 
PaadeH Corp., 17301 Ridpllnd Ave., Tinley Park, nL 
¥ere Electronics Inc., 178 Ceolrel All., F8IIIinJdale, N. Y. 
Anchor Specialty Mf~ Co., 300 Hollister Rd., Teterboro, N. J. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. I. 
Christian Precision Mig. Co., Inc., 12th & Federal SIs., Camden, N. I. 
Dlttmore-freimuth Corp., 2517 E. Norwich St, Milwaukee, Wisc. 
Rotron Industries, Inc., 1201 E. Grand Ave., EI Segundo, Calif. 
Hedquist Machine & Tool Co., 13110 Diericl Dr., Mounlein View, Calif. 
Industrial Tools, Inc., 201 Bryant St, Ojal, Calif. 
lettriln Products Inc. 58 Route 10, Box 7, Hanover, N. I. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Maryland Lava Co., Inc., P.O. Box 527, Dept EEM, Bel Air, Md: 
Matr~ Enn. Corp, 1502 West 166 St, Gardena, Coin. . 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kensas City, Kans. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
PIC Design Corp., 4n ~tlantic Ave., E. Rockaway, N. Y. 
Podgor, I. Co., Inc., 7895 Browning Rd., Pennsauken, N. J. 
Podgor, I. E. Co., Inc., Box 1714, Philadelphia, Pa. 
Radialion Systems, Inc .• 1755 Old Meadow Rd., Mclean, Va. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
TechnHool, Inc., 1216 Arch St, Philadelphia, Pa; 

JOINT COMPOUNDS. SEMICONDUCTOR-SEE 
COATINGS. HEAT CONDUCTIVE 

JOINTS, BALL & sOCKO 
8I1IIra! ElIL Ca., Lallp Glass DIfI.,244IIO HlPlud IN., R!cIllaDld HI\s., Ohle 
Carler Prods. Corp., 6200 E. Malloy Rd., E. Syrecuse, N. Y. 
General Hardware Mfg. Co., Inc., 80 WhHe St, New York, N. Y. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Hy-Gain Electronics Corp., N.E. Hwy. 6 at Steyens Creek, Lincoln, Nebr. 
Industrial Tectonics, Inc., 3686 lackson Rd., Ann Arbor, Mich. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, MIlL 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 

JOINTS. ROTARY, MICROWAVE 
DDI&Iu Mlcrowm CD., IIIIIIIId PI. MamarDlHk, N. Y. • • • • •• p 1658 
E .. M Lablraterie~ 5388 Sterling Center Dr., Westtake Wlage, Cal. 
GraphHe Metallizilll CII]I. 1038 lleppwa Ave., Yankers, N. Y. 
Porb:IIester Inm. Clrp •• 114 WIlkin AVII., Pili CIIesIIr, I. Y. p 1691 
PrUdeI Mlcrowm Carp., 35 lew Bread St, Ptrt C~ester, N. Y. p 1691 
RLC Elactrtnlcs lilt., 25 MarUI PL, Port Chuter, N. Y. 
ScIlmtJtic.A~ Inc., 81113854, AIIaIIII, Ga. 
IYmIlnl IlL, Box 718, WIst Caldwel~ It I. 
Airborne Instruments Lab., Div. CuUel-Hammer, Inc., Deer Park, N. Y. 

KEYBOARD, DECIMAt 

AllCOm, Inc., Rte. 168, Union, N. H. 
Alpha Industries, Inc., 381 Elliot St, Newton Upper Falls, Mass. 
Astrolab, Inc., 4 McCandless St, Unden, N. J. 
Cardwell Condenser Corp., 80 E. Montauk Hwy., Lindenhurst N. Y. 
Christian Precision Mig. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Control Data Corp., 400 Border St., East Bost1In, Mass. 
Diamond Antenna & Microwave Corp., 35 River St, Winchester, Mass. 
Dittmoreofreimulb Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Gremar, Inc., 10 Micro Dr., Woburn, Mass. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Cain. 
Herley Inds. Inc., 175 Eileen Way, Syosset N. Y. 
Jasik Labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Kevlin Mig. Co., 26 Conn St, Woburn, Mass. 
MeS Corp., 1307 S. Myrtle Ave., Monrovia, CoIH. 
MIca Bectronic~ Inc., 459 E. Main St, Denville, N. J. 
Meridian Metalcraft, Inc., 8739 S. MHlergrove Dr., Whittier, CaIH. 
Micro-Radionlcs, Inc., 14844 Oxnard St., Van flIys, Cal. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. I. 
Microwave Assocs., Inc., Nortbwestlnd. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needhem Hgts., Mass. 
Microwave Filter Co., Inc., 135 W. Manlius.St., East Syrecuse, N. Y. 
Microwave Preducts, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
RF systems, Inc., 155 King St., Cohasset, Mass. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Wheeler labs, Inc., 122 Culler Mill Rd., Great Neck, N. Y. 

JUMPERS. BONDING 
Consolidated Wire .. Assoes. CDrpL, 1835 S. Clinton 9t., C'1eap, III. 
Helitmnics Clrp., 918 McCarteI Hwr., NewarII, N. I. 
1_ ClIp., 3111 Wlnena An. BurUnk, CallI. ............. p 2738 
Empire Electronics CD., Inc., 60 Spruce St., Paterson, N. I. 
Estes Engrg. CD.; 543 West l84th St, Gardena, CaIH. 
Excel Specialty Corp., 6335 N. Broadway, Chicago, III. 
Sittler Corp., 18 N. Ada St, Chicago; III. 
Spring City Electr~al Mfg. Co .• Hall & Main Sts., Spring City, Pa. 
Taffe! Bectronics, Inc., 27-ll1 Brooklyn.flueens Expwy., W., Woodside, N. Y. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

JUMPERS. CIRCUIT BOARD 
bpi 1Ic., 3& Perry An., Attleblro, MasL ................. p 1~9O 
CicIIi Corp. 9324 Tapnp &anyaa 8L, Chatswarth, CaUl. 
Dllilll Equip. Corp. 148 Mill St, Maynn, 11m. 
letaruatlalllal Hal'tllli .. Callli Ct.,. 31lY. Mall, PlainYiew, N. Y. p 2956 
I'IIIIaIllEllctrollct Co. Inc., 1500 E. 9tII Sl, PamOIll, CaIH .. 

. p 947,963,964,968 
iIIbInlDn-Nupnt, Inc., 8QO E. 8th St., N .. Aib.." Ind. •.•..• p 977 
SlInk, H. H., Inc., 812 Snedibl All., BrtDklrD, I. Y. :........ p 9'13 
ViIIlnia Panll Clrp., 8nlllJ8, wa,.IIIIoro, VI. ...... .. . .. p 1008 . 
Anritsu Elec. C~, Ltd., 12-20, Minamiazabu 4 chome, Minato-ku, Tokyo, lap. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Erie Technological Products Inc., 644 W. 12th St, Erie. Pa. 
Rexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
General Staple Co., 2B £1St 22nd St, New York, N. Y. 
Keystone Bctms. Corp., 49 Bleeker St, New York, N. Y. 
Manger Electric CD., Inc., W. Henry St, Stamford, Conn. 

JUMPERS. WIRE. TERMINATED-SEE 
CORDS. PATCH 

JUNCTION IOXES-sEE BOXES. 
JUNCTION & WALL PLATE 

JUNCTIONS •. HYBRID. MICROWAVE-SEE 
HYBRID JUNCTIONS, MICROWAVE 

KEYBOARDS, ALPHA·NUMERIC 
lea s,.. SysI8InI, Inc., B301 491ft St N., St Pellnblll1. AL 
HIIIIJII8I1, Micro SWItI:h DII. 11 W. S,rilll St, Freeport, m. .. p 2761 
lflCll SWitch, lIlY. HDI.,..I~ 11 W. Spring St., frel(lort, In. .• p 2761 
PPIlIac., 7018 Eucll_Aft., ClmIand, Ohio 
.Ion Ca., lad. CDllllonnts Oplr., 415 CIIIn St., QulnCJ, Mass. 
RIst, George, Iidedrill, 172 15 All., COIuIl~ Mlbl. .....•. p 2773 
Trulilllr EllClrtlicl Corp., Box 8191, Mianellloli .. Mian. .•.• p 805 
Computronics Engrg. 4949 Hollywood Blvd., Los Angeles, Cain. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
D~itronics Corp., I Albertson Ave., Albertson, N. Y. 
Display Control, Div. Luminatol, Inc., Box 278, Plano, Texas 
Elec-Trol, Inc., 21018 Soledad Ctnyon Rd.; Saugus, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
m Telecommunications, Fulton Dr., Corinth, Miss. 
lkor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Lear Siegter, Inc., Elctrn. Insb. Div., 714 N. Brookhurst St, Anaheim, Cal. 
Mllli-Swilch Corp., Box 67, Gladwyne, Pa • 
National Cash Register Co., Indl. Prods. Div., Main & K SIs., Dayton, Ohio 
Navcol Inc., Valley Forge Ind. Pk., Norristowo, Pa. 
Roytron, Lifton Automated Business Sys., '31 Styertowne Rd., Clifton, N. J. 
Shepard DiY., 480 Morris Ave., Summit, .N. J. 
Teletype Corp., 5555 Touhy AVe., Skokie, III. 
Wyle Labs., 128 Maryland St, EI Segun~o, Calil. 

KEYBOARDS, DECIMAL . 
BuIllUlhI Coij:, OEM Salls Dapt.,- fr48 WllsIIirJ Blvd;, Los Angeles, clln. 

. . p 765 
H"I"II~ lflCll SWItI:. Div., 11 W. Sprl ... St., fruport, 81... p 2761 
Micro SWileh, Div. HonlJWlll, 11 W. Sprtna St., freeport, III .• p 2761 
PPM Inc., 7018 Elclld Ave,Clenland, 1liiie 
IIQIIIIan CD .. lilt CIlllPDllnts lifer. 485 Ctolre St., QliIIlCJ, !lass. 
Rial!, Gnrge, laallries, 872 15 AVI., Cal ...... llebr. ..... .. p 2m ' 
Transistor ElecInJIIIcs CD!J.. BoxII81,lIlaneajlalii. MInL .. ,. 1> 805 
Willi labs, Inc., Dept. 6-AC, B3& NOI!lI'SI.,1'IWhUary, Mus. :. '.:p 815· 
American Communications Corp., 178·15 Eveleth Rd" Jamaica, N."Y: . 
Computronics Engrg. 4949 Hollywood Blvd., Los AngeleS, Cain •. 
Connecticut Consolidated Inds., Inc., 60 Ctmbridge St., Meriden, Conn. 
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KEYBOARD, DECIMAL (Cont'dl 

Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Display Control, Div. luminator, Inc., Box 27~, Plano, Texas 
Elec-Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calit 
Ikor, Inc., N .. W. Industrial Pk., Burlington, Mass. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
MiIIi-Switch Corp., Box 67, Gladwyne, Pa • 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 

KEYERS & COUPLERS 
Iso-Switch Corp., 2955 Randolph St., Costa Mesa,Calii. 
Tel.-Signal Corp., 250 CrosmJS hrk Dr., Woodbury, N. Y. 
Waters Mfg. Inc., 533 Boston Pest Rd., Wayland, Mass. 
Collins Radio Co., Dalias, Texas 
Computronics Engrg. 4949 Hollywood Blvd., Los Angeles, Cam. 
Electrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
lenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Novatronics, Inc., Box 878, Pompano Beach, Fla. 

'Philips Electronics Industries, ltd., 116 Vandernoof Ave., Toronto, ant, Can. 
Taffet Electronics, Inc., 27-01 Brooklyn.Queens Expwy" W., Woodside, N. Y. 
Tele-Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. l. 

KEYS, TELEGRAPH 
lohnson, E. F., Co., 1923 10th AYe., S.W., Waseca, Minn. 
Argonne Electric Mfg. Corp., 1 lafayette Rd., Syosset, N. Y. 
Computronics Engrg. 4949 Hollywood Blvd., Los Angeles, Calif. 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Telcolab Corp., 405 lexington Ave., New York, N. Y. 
Vibroplex Co. Inc., 833 Broadway, New York, N. Y. 

KITS. ANTIENNA {FOR ENGINEERS! 
Daburn Elctrns. &I Cable Corp., 2360 Hoffman St., Bronx, N. Y_ 
Saxton Wire & Cable Div., 215 N. Roate 303, Congers, N. Y. 
Scientific-Atlanta Inc., Box 13654, Atlanta, Ga. 
Hi·lo Mfg. Corp., 1122 W. Newport, Chicago, III. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St. Fullerton, Cal. 
Loral Elctro. Sys., 825 Bronx River Ave., Bronx, N. Y. 

KITS, BREADBOARDING {FOR ENGINEERS! 
Alca El.etronie Prodaets Inc., Box 1348, lawrence, Mass. ..... p 1168 
American Technical Ceramics, 1 Norden la., Huntington Sta., H. Y. 
Angstrohm Precision Inc., 7811lemo!l8, Van Nuys, Cal~. 
Augat Inc., 36 Perry Ave., Attleboro, Mass. 
Barnes Corp., 24 H. lansdowne Ave., lansdowne, Pa. . . • . . p B76 
Buckeye Stamping Co.,. 555 Marlon Rd., Columbas, Ohio 
Caddell-Burns MIg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. 
Co-Ord SwHch Div., 102-48 43 AYe., Corona,. H. Y. 
Corning Glass Works, Electronic Products Dlv., Corning, H. Y. 
Elco Corp., Maryland Rd. &. Computer Ave., Willow Grove, Pa. 
Elgin ElectroniCS, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Fenwal Electronics Inc., 63 Fountain St, Framingham, Mass. 
Hart Component~ Advance Relay Div., Oak. Electro/Netics Corp., 

Crystallake, III. 
HaJdon, A. W. Co., 232 H. Elm St., Waterbury, Conn. 
Heath Co., Dept. 180, Benton Harllor, Mich. .............. p 1397 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 126, Dedbam, Mass. 

p 539 
Precision Mechanisms Corp., 44 Biooldyn Ave" Westbury, H. Y. 
Raytheon Computer, 2700 South Fairview St, Santa Ana, Calif. 
Robinson·Nagent, Inc., 800 E. 8th SI., Hew Albany, Ind. ...... p 977 
Scanb. Mig. Corp., 1161 Monterey Pass Rd., Monterey Park, Calif. 
Scientific Data Systems Inc., 701 S. Aviation 81., EI S.gundo, Cal. 
se.alectro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Servo Corp. of America, 111 Hew South Rd., Hicksville, N. Y. 
St.~lng Instr., 76 E. Second St, Mioeola, H .• Y. . . , .• , . . . . . p 1767 
Varl·l Co. Inc., 207 Greenwich Aye .. Stamford, Conn. 
Vector Electronic Co. Inc., 12460 Gladston. Ave., SJlmar, Cal. .. p 1006 
VeroElectronlcslnc .. 176 Central Av." Farmingdale, H. Y. ...• p 595 
Waldom Electronics, Inc., 4633 West 53rd St, Chicago, III. 
AEI Instrument Co., 3691 Lee Rd., Cleveland, Ohio 
Aetna Elctrns. Corp., Readington Rd., N.Branch, N. l. 
Aracon Electronics, 344 East 49th St., New York, N. Y. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. l. 
Cambridge Thermionic Corp.,. 445 Concord Ave., Cambridge, Mass. 
Circuit Structures lab" 3200 N. San Fernando Blvd., Burbank, Calif. 
Corning Glass Works, fluidic Prods. Dept, Corning, N. Y. 
D·Cemco, 3200 N. San Fernando Blvd., Burbank, Calif. 
Di/ An Controls, Inc., 944 Dorchester AVe., Boston, Mass. 
Dynamco Inc., 10052 Monroe Dr., Dallas, Texas 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Electraid, Inc., Box 53, Cambridge, Mass. . 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View,Calif. 
lonard Induslries Corp., 3047 Tibbett Ave., Bronx, N .. Y. 
Keil Engrg. Products Co., 3630 Scarlet Oak Blvd., St. lOUis, Mo. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
PIC Design Corp., 477 Atlantic Ave" E.Rockaway, N. Y. 
Philmore Mfg. Co., Inc., 130-01 lama~a Ave., Richmond Hill, N. Y. 
Roback Corp., Huntingdon Valley, Pa. , 
Semitronics Corp., 265 Canal St., New York, N. Y. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, ant., Can. 
Stop Cbmponents Inc" 100 Commercial St., Freeport, N. V:' 
Superex Electronics Corp., 4-S Radford Place, Yonkers, N. Y. 
Tech Serv., Inc., 5451 Holland Dr., Beltsville •. Md. 
Vactric ContrOl Equipment Ltd., Garth Rd., Morden, Surrey, England 
Victory Engineering Corp., ·128 Victory Rd., Springfield, N. J. 
Waber Electronics, Inc.; 2QOO N. Second St, Philadelphia, Pa .. 
Wittek Products Co., 14750 Keswick St., Van Nuys, Calif. 
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KITS. CABLE·END SEALING 
I Alias Wire & Cable Co., Inc., 72 N.,Broadway, Yonkers, N. Y. 

Ceramics Intelnational Div., 39 Siding PI., Mahwah, N. J. 
Conap, Inc., 184 E. Union St., Allegany, N. Y. . 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Hysol Div., 211 FranklinSt., Olean,N. Y. 
Isochem Resins Co., Cook St., lincoln~ R. I. . 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
3M Co., 3M Center, St. hul, Minn. 
Tra·Con, Inc., 55 North St., Medford,Mass. 

KITS, COMPUTER 
Digital Equip. Corp., 148 Main St., Maynard, Mass. 
Electronic Assocs., Inc., 18.5 Monmouth Pkwy., Long Branch, H. J. 
Heath Co., Dept. 180, Benten Harbor, Mlch. 
Metric Systems Corp., 736 H. Beal St, Fort Walton Beach, Fie. p 787 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.,Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Tech Serv., Inc., 5451 Holland Dr., Beltsville, Md. 

KITS. MARKING {DIAL. INSTRUMENT. 
EQUIPMENT. nc.! 

Datak Corp., 85 Highland Ave., Passaic, H. I. .............. p 1170 
Glob. Plastie~ 1342 South Signal Dr., Pomona, CalK. _........ p 2514 
Heath Co., Dept 180, Benton Harllor, Mich. 
Ackerman-Gould Co., Inc., 10 Neil Ct., Box 188, Oceanside, N. Y. 
Brady, W. H., Co., 710 W. Glendale Ave.,.Milwaukee, Wisc. 
Eastern Marking Machine Corp., 30 Alabama Ave., Island Park, N. Y. 
Eastman Chemical Prods., Inc., Kingsport, Tenn. 
Goldsman, Inc., 1328-34 N. 4th St., Philadelphia, Pa. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., St. louis, Mo. 
Miller Dial & Name Plate Co., 4400 N. Temple City Blvd., EI Monte, Calif. 
NIP Co., Inc., Box 127, Tempie City, Calif. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Russell Inds., Inc., 96 station Plaza, Lynbrook, N. Y. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
Star Enterprises, Box 1098, lowell, Mass. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 
Techniques Inc., 235 Jackson St., Englewood, N. l. 
Tekni·labels Co., 8160 Orion, Van Nuys, Calif. 
Wornow Process Paint Co., 1218 long Beach Ave., los Angeles, Calif. 

KITS. POTENTIOMETER 
Hew England Instrument Co., 14 Kendall lane, Hatlck, Mass. .. p 248B 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Vari'()hm Electronics, Inc., 65 Brightsid~ Ave., E. Northport, N. Y. 

KITS. POWER SUPPLY 
Aritech Corp., t30 lincoln St., Brighton, Mass. ' ......... '. . . . . p 1285 
Heath Co., Dept. 180, B.nton Harllor, Mich. .....•........ p 1397 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Galaxy Electronics, 10 South 34th St., Council Bluffs, Iowa 
Goldsman, Inc., 1328-34 N. 4th St., Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., CentinelaAve. & Teale St., Culver City, Cal. 
Keystone Elctrns. Corp., 49 Bleeker St, New York, N. Y. , 
Neptune Electronics Co:, 30 West 15 St., New York, N. Y. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 

KITS, PRINTED CIRCUIT 
Augat Inc., 36 Perry Ave., Attleboro, Mass .•............... , p 1590 
Vector Electronic Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. .. p 1006 
Vero Electronics Inc., 178 Central Ave., Farmingdale, N. Y. ..•. p 595 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Dittmore.freimath Corp., 2517 E. Norwich St., Milwaakee, Wisc. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electro-Science Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Galaxy Electronics, 10 South 34th St., Council Bluffs, Iowa 
HMW Enterprises, Inc., 15 Walnut St., Steelton, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Keil Engrg. Products Co., 3630 Scarlet Oak Blvd., St. Louis, Mo. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., SI. louis, Mo. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Micro-Circuits Co., New Buffalo, Mich. 
Oneida Electronic Mfg. Co., 843 N. Cotiage St., Meadville, Pa. 
Techniques Inc., 235 Jackson St., Englewood, N. l. 
3M Co., 3M Center, St. Paul, Minn. 
Waber ElectroniCS, Inc., 2000 N. Second St., Philadelphia, Pa. 

KITS. PROGRAMMING BOARD 
Co-Ord SWitch Div., 102-48 43 Ave., Corona, H. Y. ...•..•..• p 918 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 

KITS, PUMP 
Miller-Stephenson Chern. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 

KITS •. RECEIVER 
Haath Co., Dept 180, Benton Harbor, Mich. " ......... , .. p 1397 
Russell Inds., Inc., 96 Station Plaza, lynbrook, N. Y. 

KITS. SHIELDING 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St, Bronx, N. Y. 
YectorEI.ctronic Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. 
Estes Engrg. Co., 543 West 184th St., Gardena, Calif. 
lectro Magnetics Inc., 6056 W. Jefferson Blvd" los Angeles, Cal. 
Russell Inds., Inc., 96 Station Plaza, lynbrook, N. y, 

KITS. SWITCH ASSEM8L1NG 
Chicago SWitch, Inc., 2035 Wabansla Ave., Chicago, III. ...... P .2707 
Grayhill Inc., 569 HlIlgroYe Ave., la Grange, III. 
Heneywell, Micro SWitch Div" 11 W, Spring St .. Freeport, III. .. P 2761 
International Electro Exchange Corp., 6851 Oxford St., Minneapolis, Min.n. , 

P 2734 

Micro Switch, Div. Honeywell, 11 W_ SprlngSt, Freeport, III. .. P 2761 
standard Grigsby Co., Dept A, 920 Rathbone Ave., Aurora, III.. . . P 2783 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Hughes Aircraft, Aerospace .~p., Centinela Ave. & Teale St., Culver City, Cal. 
States Co., 19 New Park Ave., Hartford, Conn. 

KITS. TERMINAL 
AMP Incorporated, Box 3608, Harrisburg, h. 
Accurate Electronics Corp., Box 935J, Elyria, Ohio P 832 
Alco Electronic Products Inc., Box 1346, lawrence, Mass. ..... P 116B 
Augat Inc., 36 Perry Ave., AttlejJoro, Mass. 
Waldom ElectllInics, Inc., 4633 West 53rd St, Chicago, 111_ 
ETC, Inc., 990 East 67 St., Cleveland, Ohio , 
H & S Wire Cutting Service, Inc., 42 East 12th St., New York, N. Y. 
Hoffman Engrg. Co., 9th & Tyler Sts., Anoka, Minn. 
Hollingsworth Solderless Terminal Co., Box 430, Phoenixville, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Keystone Elctrns. Corp., 49 Bleeker. st., New York, N. Y. 
Oneida Electronic Mfg. Co" 843 N. Cottage St, Meadville, Pa. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. J. 
3M Co., 3M Center, St. Paul, Minn. , 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Vaco Products Co., 510 N. Dearborn St., Chicago, III. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

KITS, TEST EQUIPMENT 
Heath Co., Dept. 180, Benton Harbor, Mich. .. . . . . . . • . . . .. P 1397 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham. Mass. 
RCA £Ictrn. Compon.nls, 415 South 5th St., Harrison, N. l. P 1475, 1476 
SchaUl! Mfg. Corp., 4516 Alpine Ava., Cincinnati, Ohio 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Develco, Inc., 8 Van Tassel Ct., Norwalk, Conn. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Goldsman, Inc., 1328·34 N. 4th St., Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Te?le St., Culver City, Cal. 
lonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
lockheed Aircraft Service Co., ant. IntI. Airport, Ontario, Cal. 
Magnailux Corp., 7328 W. lawrence Ave., Chicago, III. 
Microlab/FXR, 10 Microlab Rd., livingston, N. l. 
Precise ~Iectronics, 76 E. 2nd St., Mineola, N. Y. 
Russell Inds., Inc., 96 Station Plaza, lynbrook, N. Y. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, ant., Can. 
States Co., 19 New Park Ave., Hartford, Conn. 
Telonic Engineering Co., Box 277, laguna Beach, Calif. 
U.s Testing Co., Inc., 1415 Park Ave., Hoboken, N. l. 
Viz Mfg. Co., .335 E. Price St., Philadelphia, Pa. 
Weston I~strs., Inc., Weston-lexington Div., 17 Hartwell Ave., lexington, Mass. 

KITS. TRAINING AID 
ARM, Inc., 15 Harold Ct., &aysh"e, N. Y. ............... P 1646 
Automatic Coil Co., T6 E. 2nd St, Mineola, H. Y. ' 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. 
Corning Glass Works, Electronic Products DiY., Corning, It Y. 
Digital E"ip. Corp., 148 Main St., Maynard, Mass. 
Heath Co., Dept 160,Benton Harllor, Mich. . •...... , . . . .. P 1397 
Non·linear Systems, Inc., Box H, D.I Mar, Calif. 
hndalt Corp., 17301 Ridgeland Ave., Tinley Park, III. 
Philbrick/Nexus Research, 17 Allied Dr_ at Rte. 128, Dedham, Mass. 

P 539 
RCA Elctrn. Components, 415 South 5th St, Harrison, H. 1_ .. P 1479 
Smith, H. N., Inc., 812 Sn.diker Ave., Brooklyn, N. Y. 
Vector Electronic Co. Inc., 12460 Gladston. Ave., Sylmar, Cal. 
A. C. Electronics Co., 11766 W. Pico Blvd., Los Angeles, Calif. 
Applied Technology Corp., 73-03 Grand Ave.; Maspeth, N. Y. 
Arksy International, 2372-82 linden Blvd., Brooklyn, N. Y. 
Black light Corp., 5114 Walnut Grove Ave., San Gabriel, Cal~. 
Buck Engrg. Co., Inc., Box 686, Farming!lale, N. J. 
Burtek, Inc., Box 1677, Tulsa, Okla. 
Chemalloy Electronics'Corp., Gillespie Airport, Santee, Calif. 
Components,Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Corning Glass Works, fluidic Prods. Dept., Corning, N. Y. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Eastern Specialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Eico Electronic Instrument Co., I.nc., 283 Malta St., Brooklyn, N. Y. 
Electraid, Inc., Box 53, Cambridge, Mass. 
Gillette Eletrn. Prods. Co., 201 laurel St., Beverly, N. l. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lockheed Aircraft Service Co., ant. Inti. Airport, Ontario, Cal. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Microlab/FXR,.10 Microlab Rd., livingston, N. l. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Neptune Electronics Co., 30 West'15 St., New York, N. Y. 
PRD Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Research Engineering Oiv., 12 Manheim Rd., Essex Felis, N. l. 
Russell Inds., Inc., 96 station Plaza, lynbrook, N. Y. 
Semilronics Corp., 265 Canal St., New York, N. Y. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Technj.Jool, Inc., 1216 Arch St., Philadelphia, Pp. 
Viewlex, Inc., Veterans Memorial Hwy. & Broadway, Holbrook, N. Y. 
WaberElectronics, Inc.,2ooo N. Second St.,Phiiadelphia, Pa. 
Worner Electrn. Devices, Rankin, III. 

KITS, TRANSISTOR MOUNTING-SEE PADS, . 
TRANSISTOR MOUNTING 

KNIVES & KNIFE SETS 
Boker Mfg. Co., In·Dus-Tronic Div., 200 Burnett Ave., Maplewood, N. l. 
Channellock, Inc., S. Main St., Meadville, Pa. 
Hammel Riglander & Co., Inc., 435 Hudson St., New York, N. Y. 
lanel, Inc., 226 Main Ave., Stirling, N .. J. 
Klein, Mathias, & Sons, Inc., 7200 McCormick Rd" Ghicago, III. 
Techni·Tool,lnc., 1216 Arch St., Philadelphia, Pa. 
Uber Grafic Instrs., Box 4, Palo Alto,Calif. 
X-Acto Precision Tools, Inc., 48-41Van Dam St., long Island City, N. Y. 



KNOBS 
Alco Electronic Products Inc., Box 1348, Lawronca, Man. ..... p 1168 
Bourns, Inc., Trimpat DiY., 1200 Columbia Ave., Rlvershfe, CaIH. 
Buckeye Stamping Co. 555 Marion Rd., Columbus, Ohio ..... " P 1169 
Electronic Hardware Corp., 180-08 Liberty Ave., Jamaica, N. Y. p 1171 
GC EI.ctronic~ Dept. 1D·1, 400 S. Wyman St, Rocklord, HI. 
Industrial Devices Inc., 982 Riter Rd., Edpwater, N. I. 
Ian Ha~ware MI~ Co., Inc., 41·2136111 St., Long Island City, N. Y. P 2910 
Millen, lames, Mfg. Co. Inc., 150 bchanp St., Malden, Mass. 

p1174,1175 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
Prec~ion Timer Co., Inc., 4IIIl Wesley Ave., Westbrook, Conn. 
Raytlteen Co., Ind. Components Dper., 465 Centre St, Quincy, Mass. 

p 1176 
Ron, MiHeR Co., 511 SecoRd St. Pike, Soutllampton, PlI. 
S.LC.S., Inc., 19-58 38th St, Long Island City, N. Y. ......... p 1234 
Smfth, H. H., Inc., 812 Snedlker Ave., Brooklyn, N. Y. ........ p 993 
Sterling Instr., 16 L Second St, Mineola, N. Y. . ....•..... p 1767 
Waldom Eleclronics, Inc., 4633 West 53rd St, Chicago, III. 
Ackerman Engraver~ In~, 43·22 36th St., Long Island City, N. Y. 
Aerospace Knob Co., 1710 Potrero St., S. EI Monte, Calif. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bodnar Prods. Corp., 30 Grove St., New Rochelle, N. Y. 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. J. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Cole·Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
Davies, H. Molding Co., 4920 W. Bloomingdale Ave., Chicago, Illinois 
Dimco-Gray Co., 207 East 6th St., Dayton, Ohio 
Electro Techniques, 215 Via Del Norte, Oceanside, Calil. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Felsenthal Instruments Co., 7450 W. Wilson Ave., Chicago, III. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Injection Plastic Corp., 8124·30 N. Ridgeway Ave., Skokie, III. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Kerrco, Inc., Box 29178, Lincoln, Neb. 
Kurz·Kasch, Inc., 1421 S. Broadway, Daylon, Ohio 
Litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Nutmeg Screw Machine Products, P.O. Box 1470, Waterbury, Conn. 
Oneida Electronic Mfg. Co., 843 N. Cottage St, Meadville, Pa. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Photo Chemical Prods. of Calil., 1715 Berkeley, Santa Monica, Calil. 
Rogan Brothers Inc., 8031 N. Monticello Ave., Skokie, III. 
Rohden Mfg. Co., 4630 N. lamon Ave., Chicago, III. 
Romar Plastics, In~, 1311 East Main St., St. Charles, III. 
Rosto" Corp., Route 52 S., Lafayette, Ind. 
Russelllnds., lile., 96 Station Plaza, Lynbrook, N. Y. 
Stop components Inc., 100 Commercial St., Freeport, N. Y. 
Tekna Products Co., 82 St. Paul St., Rochester, N. Y. 
U. S. Radium Corp., 170 E. Hanover Ave., Morristown, N. J. 
USM Corp., 81 Bay State Rd., Wakefield, Man. 
USECO Div., Litton Industries, 13536 Saticoy St., Van Huys, Calif. 
VemalineProds.Co .• Inc., 455 W. Main St., Wyckoff, N. J. 
Viz Mfg; Co., 335 E. Price St., Philadelphia, Pa. 
Westmoreland Plastics Co., 135 Gertrude St., Latrobe, Pa. 
Wheelabrator Corp., 1478 S. Byrkit St., Mishawaka, Ind. 
Whits., Inc., 9330 Byron St., Schiller Park, III. 

KLYSTRONS. SOLID STATE. MICROWAVE-
SEE OSCILLATORS. MICROWAVE 

KLYSTRONS. TUBE-SEE TUBE$. KLYSTRON 

LABELS. PRESSURE·SENSITIVE 
Oatak Corp., 85 Highland Ave., PassaiC, N. I. .............. p 1170 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Actioncralt Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Automatic Die Cutting Machine Co., 149 Church St., New York, N. Y. 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
Bishop Graphics, Inc., 7300 Radford Ave., N. Hollywood, Calif. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
By·Buk Co., 4326 W. Pico Blvd., Los Ange~s, Calif. 
Canrad Precision Inds., Inc., 630 Filth Ave., New York, N. Y. 
Cook, T. N., Inc., 3520 E. Fulton St. ... Columbus, Ohio 
Decalcralt U. S. A., Rte. 309, Hatfield, Pa. 
Dennison Duramatic Corp., P.O. Box 20, Princeton, N. J. 
Dennison Mfg. Co., 300 Howard St., Framingham, Mass 
Duralnh Corp., 1025 Race St., Philadelphia, Pa. 
Edwards, T. J., Inc., 25 Williams St., Boston, Mass. 
Electro Chemical Engraving Co.; lIOO Brook Ave., Bronx, N. Y. 
Ever Ready label Corp., 357 Cortlandt St., Belleville, N. J. 
GM Nall)eplate, Inc., 2040 15th Ave., W., Seattle, Wash. 
Hermes PlaStics, Inc., 20 Cooper Square, New York, N. Y. 
Industrial Commerce Corp., 105-07 Metropolitan Ave., Forest Hills, N. Y. 
Kimball Systems, 151 Cortlandt St, Belleville, N. J. 
labelon Corp., 10 Chapin St., Canandaigua, N. Y. 
Manger Electric Co., Inc., W. Henry St., Stamford, Conn. 
Master Tape Printers, Inc., 451Hlston Ave., Chicago, III. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Meljllcraft, Ine., 149 4th St., S. W., Mason City, Iowa 
Me1alphoto Corp., 18531 S. Miles Rd., Cleveland, Ohio 
Meyercord Co., 365 E. North Ave., Carol Stream, Wheaton, III. 
Miller Dial & Name Plate Co., 4400 N. Tempie City Blvd., EI Monte, Calff. 
NIP Co., Inc., Box 127, Temple City, Calif. 
National Decal Corp., 56th & Chestnut Sts., Philadelphia, Pa. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 

Silicocks·Miller Co., 350 W. Parker Ave., Maplewood, N. J. 
Star Enterprises, Box 1098, Lowell, Mass. 
Tekni·labels Co., 8160 Orion, Van Nuys, Calff. 
3M Co., 3M Center, St Paul, Minn. 
Topflight Corp., 160 E. 9th Ave., York, Pa. 
Westline Products, 220 S. Rose St., Los Angeles, Calif. 

LABELS. TEMPERATURE INDICATING 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Camwillnc., 835 Keeaumoku, Honolulu, Haw. 
Edwards, T. J., Inc., 25 Williams St., Boston, Mas~ 
Ever Ready Label Corp., 357 Cortlandt St, Belleville, N. J. 
Metalphoto Corp., 18531 S. Miles Rd., Cleveland, Ohio 
Silicocks·Milier Co., 350 W. Parker Ave., Maplewood, N. J. 
Star Enterprises, Box 1098, Lowell, Mass. 
Tempil Corp., 132 West 22nd St., New York, N. Y. 
Wahl, William Corp., 1001 Colorado Blvd., Santa Monica, Calif. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

LABORATORIES. MOBILE & FIELD 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. p 1417 
Parabam Inc., 3011 t Las Hermanas St. Compton, CaL 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Automation Inds., Inc., 1901 Bldg., Century City, Los Angeles, Calif. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Craig Systems Corp., 360 Merrimack St, Lawrence, Mass. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Lindsay Structure, 1360 Edgar St., Evansville, Ind. 
Ling Electronics, 1515 S. Manchester Ave., Anaheim, Calil. 
Lockheed Aircraft Service Co., Ont. IntI. Airport, Ontario, Cal. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
PRO Eleclronics, Inc., 1200 Prospect Ava, Westbury, N. Y. 
Plasma dyne, 3839 S. Main, Santa Ana, Calil. 
Rohde & Schwarz Sales Co., Jll Lexington Ave., Passaic, N. J. 
Shielding Corp., 345 New Albany Rd., Morristown, N. J. 
Sturdilite, Plainwell, Mich. 
Weston Inslrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., Lexington, Mass. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 

LABORATORIES. TESTING-SEE SERVICES. 
ELEORICAL MEASUREMENT: SERVICES 
ENVIRONMENTAL TESTING 

LABORATORY FURNITURE-SEE BENCHES. 
CONSOLES. STOOLS. TABLES. (LAB AND 
SHOP) 

LACING. CABLE-SEE CORDS & TAPES. 
LACING 

LACQUER-SEE INSULATING COMPOUNDS. 
LACQUER 

LAMINAR FLOW WORK STATIONS
SEE WORK STATIONS 

LAMINATES. METAL CLAD 
Enlelhard Minerals & Chemicals Co",., Engelhard Inds. Oi •. , 

231 New lersey RR Ave., Newark, N. I. 
Westinghouse Dec. Co",., Compo & Materials, 3 Gateway CIr., Pittsburgh, Pa. 
Actioncralt Prods.; Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
American Nickeloid Co., Box 333, Peru, III. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Brend-Rex Div., Box 498, Willimantic, Conn. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Central Plastics Dists. Co., 527 S. Wells St., Chicego, III. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Cimastra Div., 4760 Marburg Ave., Cincinnati, Ohio 
Cincinnati Devel. & Mig. Co., 5614 Wooster Pike, Cincinnati, Ohio 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Devco Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Duralith Corp., 1025 Race St., Philadelphia, Pa. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Electronized Chemical Corp., S. Bedlord St., Burlington, Mass. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
FlexiblO Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St, Wilmington, Del. 
General Electric Co., Laminated Products Dept., Coshocton, Ohio 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Improved Seamless Wire Co., 775 Eddy St, Providence, R. I. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., St. Louis, Mo. 
Keystone Elctrn~ Corp., 49 Bleeker St., New York, N. Y. 
Laminair Inc., 13226 Figueroa, Los Angeles, Calif. 
laminated Sheet Products Corp., 449 Neponset St, Norwood, Mass. 
laminated Shim Co., Inc., 48 Union St., Glenbrook, Conn. 
Lash labs., 6152 Mission Gorge Rd., San Diego, Calil. 
Long, T. J., Inc., 215 Stonehinge La., Carle P~ce, N. Y. 
Met·L·Wood Corp., 6755 West 65th St., Chicago, III. 
Mica Corp., 4031 Elenda St., Culver City, Calff. 
Morgan Adhesives Co., 4560 Darrow Rd., Stow, Ohio 
NVF Co., Maryland Ave. & Beech St., Wilmington, Del. 
National Laminating MIg; Co., 339 S. Robertson Blvd., Beverly H11Is, Cal. 
New England laminates Co., Inc., 481 Canal st., Stamlord; Conn. 
Norplex Div., Universal Oil Prods., Norplex Dr., laCrosse, Wise, 
Panelyle Induslrial DiY., Enterprise Ave., Trenton, N. J. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 
Plastic Associates, Inc., 60 Inip Or., Inwood, N. Y. 

LAMINATIONS. TRANSFORMER 

Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Richardson C~, 2640 lake St., Melrose Pk., III. 
Rogers Corp., Rogers, Conn. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 

1~1~0.~~~·'c~~I:r, ~~~~.J~MIDn. 
TrHech 01 Florida, Inc., 3190 Tyrone Blvd. Box 12729, St Petersburg, Fla. 
Wellington Technicallnds., Inc., 55 Honeck St., Englewood, N. J. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

LAMINATES. PLASTIC 
IMPREGNATED (UNCLAD) 

Chomerics, Inc., 85 Mystic St, Arlington, MasL ...... p 1639,1642 
NaIVar Corp., 211 RandolphAVe. Woodbridge, N. l. ............ P 1586 
Teclmlcal Wire Products, Inc., 129 Dermody St., Cranford, N. I. p 1235 
Westinghouse Ellc. Co",., Camp. & MaterIals, 3 Gateway Ctr., Pittsburgh, PI. 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Baer, N. S. Co., 9 Montgomery St., Hillside, N. J. 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
Brandywine Fibre Prods. Co., 1501 Popular St, Wilmington, Dela. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Budd Co., Polychem Div., 70 S. Chapel St, Newark, Del. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago, III. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Cimastra Div., 4760 Marburg Ave., Cincinnati, Ohio 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike, Cincinnati, Ohio 
Coastel DynamiCS Corp., 219 Rose Ave., Venice, Calif. 
Comco Plastics, Inc., 98·36 C Jamaica Ave., Richmond Hill, N. Y. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Duralith Corp., 1025 Race St., Philadelphia, Pa. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Fabrilron, Inc., 11650 Genesee St., Alden, N. Y. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
General Electric Co., Laminated Products Dept., Coshocton, Ohio 
Glastic Corp., 4321 Glenridge Rd., Cleveland, Ohio 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
lsochom Resins Co., Cook St, Lincoln, R. I. 
Keystone Elclrns. Corp., 49 Bleeker St, New York, N. Y. 
Klenk Chemical Corp., 3JJ4O Fraser Dr., Fraser, Mich. 
Laminated Fabricators, 1145 San Mateo Ave., San Bruno, Calil. 
Laminated Sheet Products Corp., 449 Neponset St, Norwood, Mass. 
Long, T. J., Inc., 215 stonehinge la., Carle Place, N. Y. 
McMillan Radiation labs, Inc., Brownville Ave., Ipswich, Mass. 
Mica Corp., 4031 Elenda St., Culver City, Calil. 
Molded Fiber Glass Cos., 4401 Benelit Ave., Ashtabula, Ohio 
NVF Co., Maryland Ave. & Beech St., Wilmington, Del. 
New England Laminates Co., Inc., 481 Canal St., Stamford, Conn. 
Norplex DIv., Universal Oil Prods., NorJilex Dr., LaCrosse, Wisc. 
Norrich Plastics Corp., 206 Babylon T pke., Roosevelt, N. Y. 
Panelyle Industrial Div., Enterprise Ave., Trenton, N. J. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Richardson Co., 2640 Lake St., Melrose Pk., III. 
Rogers Corp., Rogers, Conn. 
Ryerson, J. T. & Son, Inc., 2558 West 16th St., Chicago, III. 
Silicocks·Milier Co., 350 W. Parker Ave., Maplewood, N. J. 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Stevens Products Inc., 128 N. Park St, East Orange, N. J. 

1~1~0.~~~·'c~~I:r, ~~g~aJ~Minn. 
Tri·Tech 01 Aorida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, Fla. 
U. S. Dielectric, tnc., 16 Fantasia Dr., Worcester, Mass. 
U S Polymeric, Inc., 700 E. Dyer ,Rd., Santa Ana, Calil. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 
Zurn Inds., 12th & Plum St., Erie, Pa. 

LAMINATES, PLASTIC (WITH INTEGRAL 
HEATING ELEMENTS) 

COX & Company, Inc., 21Hark Ave. S., New York, N. Y. ...... p 2812 
Custom Materials, tnc., Alpha Indl Park, Chelmsford, Mass. 
English Ele~ Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
McMillan RadiationLabs, Inc., Brownville Ave., Ipswich, Mass. 
Printloid, Inc., 10·10 44th Ave., Long Island City, N. Y. 

LAMINATIONS. MAGNETIC RECORDING 
HEAD 

G-L Industries, Inc., G·L Eltlrn. DiY., 300 HalYard AVL, WestvUle, N. 1 
p 1217 

Inter·Technlcal Group Inc., Box 23, IlYington-on-Hudsan, N. Y. ... P 1221 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Buckbee·Mears Co" 245 East 6th St., St. Pauli Minn. 
Dentronics, Inc., 60 Oak St, Hackensack, N. J. 
Tech-Etch, Inc., 10 Industrial Pa"~d., Hingham, Mass. 

LAMINATIONS. TRANSFORMER & 
INDUOOR 

Arnold Engineering Co., Box G, Marengo, III •...... , .... ". . . p 1213 
G-I. Industrle~ Inc., G·L Elelm. Diy., 300 HalYar~ Ave., Westville, N. I. 

p 1217 
Inter·Technical Group Inc. Box 23, IlYingtolHln-Hudson, N. Y. ... p 1221 
Westinghouse Ele~ Co",., Compo & Material~ 3 Gateway Ctr., Pittsburgh, PlI. 
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LAMINATIONS, TRANSFORMER .(Cont'dJ 

Allegheny Ludlum Steel Co., H. ·W. Oliver Bldg., Pittsburgh, Pa. 
AmeriCan Silver Co. Div., 36-07 Prince ·St., Flushing, N. Y. 
Budd Co., 2450 Hunting Park Ave., Philjdelphia, Pa. 
Chemical Micro Milling Co., Box 770, Camden, N. I. 
Electronetics Corp., .555 Santa Rosa Dr., Des Plaines, lit 
Laminated Shim Co., Inc., 48 Union St., Glenbrook, Conn. 
MSlSteel Co., 3912 W. Mclean Ave., Chicago, III. 
Magnetic Metals Co., Hayes Ave. at 21st St., camden, N.J; 
Magnetics, Inc., Components Div., Box 391, Butler; Pa. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers. Mass. 
Tech·Etch, Inc., 10 Industrial.Park Rd., Hingham,Mass. 
TemlHIl Steel Co., 5353 N. Elston Ave., Chicago, III. 
Thomas & Skinner, Inc., 1100 East 23rd St., Indianapolis, Ind. 

LAMP ADAPTERS 
DiSjllay Deyices, Inc., 2928 Nebraska Ava., Santa Monica, CaiN. P .1186 
SIIowa Musen Kogyo Co., Ltd, 5-5, khome, Togashi, Shinagawa-ku, Tokyo, 

lapaD "" .. """"""',,',,"",,.,,""";,, P 2776 
Sloan Co., 7704 San.Fernando Rd., Sun Valley, Calif. .... P 18.06-1808 
Coastal Dynamics Corp., 219 Rose Ave., Venice,Calif. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Pla.za S., long Island City, N. Y. 
Farwest Mfg. Div., Inc., 32nd at 124th, S.E., Bellevue, Wash. 
International Prods., Inc., Box 40§, Atchison, Kans. 
Leviton Mfg. Co., Jnc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Noel Mfg. Co., Inc., 1415 Blondell Ave., Bronx, N. Y. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. . 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Workman Electronic Prods., Inc., BoX 3828, Sarasota, Fla. 

LAMP HOLDERS-SEE .SOCKETS, LAMP & 
LAMP ASSEMBLIES 

LAMP PULLERS-SEE PULLERS, LAMP 

LAMPS, DIAL & PILOT, INCANDESCENT 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass. ..... P 1781 
Circon Compo Corp., Santa Barbara Airport, Goleta, Calif •..•.. P 1319 
Dialight Corp., 60 Stewart Ave., BrooklJn, N. Y. 
Display Device~ Inc., 2928 Nebraska AYe., Santa Monica, Cal~. P 1186 
Drake Mfg. Co., 4626 N. Olcott Ave., Harwood Hgts., HI. P 1784,1785 

. Eldema Div., 18435 Susana Rd., Compton, Calif.".·. P 1786,1788-1791 
Electro·mech Components Inc., 1039 E. Valley.BI.d., San Gabriel, Calif. 
General Electric Co., Miniature Lamp Dept, Mg·l Nela Park, Cleveland, O. 

P 1793 
Hart Components, Advance Relay Div .• Oak Electro/Ne.tics Corp., 

Crystal Lake, III. 
Hudson Lamp Co., 542 Elm St, Kearny, N. I. . . . .. . . . . . . . .. P 17.94 
Industrial Devices Inc., 9B2 River Rd., Edgewater, N. I. p 1796, 1797 
Info·Lite, Cartelli Technology Inc., 45-12 108th St, Cornoa, N. Y. 
International Electro Exchange Corp., 6851 Oxford St, Minneapolis, Minn. 

Lamps, Inc., 17000 S. Western Ave:, Gardena, Calif. . ....... . 
Leecraft Mfg. Co. Inc., 21-16 44th Rd., Long Island City, N. Y. 
Marco·Oak Co., P.O. Box 4011 ,Anaheim, CaIH. 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 

p 2735 
p 1799 
p 1801 

Pinlites Inc., 1275 Bloomfield Ave., Fairfield, N. I. .......... P 1802 
Precision Lamp Engineers, 25 Wayland St, .San Francisco, CaIH. p 1803 
Showa Musen Kogyo Co., Ltd., 5-5, a.chome, Togoshi, Shinagawa·ku, Tokyo, 

lapan 
Sloan Co., 7704 San Fernando Rd., Sun Valley, calif. ....... .. p 1807 
Sorenson Lighted Controls, Inc., 530 Oakwood Ave.,. West .Hartford, Conn. 

p 1810 
Sylvanialtlee. Prods., Inc., Estes St., Ipswich, Mass ..... P 1812-1815 
Transistor Electranlcs Corp., Box 6191, Minneljlolis, Minn. .... p1811 
Wagner Electric Corp., Tung·Sol Oi •• , 630 W. Mt Pleasant Ave., LiYingston, N. I. 

P 1816 
Aerolite Eleetronics Corp., 2207 Summit Ave., Union City, N. J. 
Aristo.craft Distinct,ive Miniatures, 314 Fifth Ave., New York, N. Y. 
Chicago Miniature Lamp Works,.4433 Ravenswood Ave., Chicago, III. 
Circle Finds., P.O. Box 591, Trenton, ·N. I. 
Coastai DynamiCS Corp., 219 Rose Ave., Yenice, Cain. 
Cole·Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
Coneetrix Inc., 201 N. Gables, Wheaton, III. 
Controls Co. of Amer., Cont. Switch Div., 1420 Delmar Dr., Folcroft, Pa. 
Devco Engrg., Inc., Pier LaneW., Caldwell, N. J, 
Display Control, Div. Lominator, Inc., Box 278, Plano, Texas 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S., Long Island City, N. Y. 
Genisco Teehnology.Corp., 11143.5 Susana Rd., Compton, Calif. 
Herzog Miniature Lamp Works,lnc., 50.17 5th St., Long Island City, N. Y. 
International Prods, Inc.,. Box 405, Atchison, Kans. 
lay·EI Products, Inc., Box 25, Gardena, Cain. 
Kirkland, H. R. Co., 8 King St., Morristown, N. I. 
Lear Siegler, Inc., 4141 Eastern Ave., .$.E, Grand Rapids, Mich. 
Los Angeles Miniature Products, Inc., 17000 S. Western Ave., Gardena, Calif. 
Mura Corporation,355 GrealNeck Rd., Great Neck, N. L 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
North American Electric LamP' Co., 1520 North 13 St., st. louis, Mo. 
Okaya Electric Inds. Co" Ltd., 3-8·1 Chome, Shibuya, Shibuya·ku, Tokyo, lap. 
Oshino Electric Lamp Works,~td., 2·5·2 Minami·Shin.agawa, Shinagawa·ku, 

Tokyo, lapan 
Pacific Switch Controls, Inc., 14048 Burbank Blvd., Yan Nuys, cailf. 
Permonite Mfg. Co., 910 W. Jackson Blv.d., Chicago, III., . 
Philmore Mfg. Co., Inc., 131J.01 lamaicaAve., Richmond Hill, N. Y. 
Shigoto Industries, Inc., .350 fifth Ave" New York, N. Y. 
Signal Indicator COI/l:, 42 Stewart~ve.i·Brooklyn, N. Y.\ 
Sylvania Lighting ProdS., Sylvania Electric Prods., Inc., Danvers, Mass. 
Truco, Inc., Box. 95, Sill)sbury, Conn... .' . . 
Vemaline Prod~ Co.,. Inc., 455·W; Main St., Wyckoff, N. J. ,; 
Vitality Bulbs Ltd., Beetons Way, 8ury Saint Edmunds, Suffolk, Eng. 
Westinghouse Electric.Corp" 1 \,Ves!inghouse Plaza, Bloomfield,.N . .], 
.Workman EleetronicProds.,.lnc., Box. 3828, Sarasot!,. Fla. 
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LAMPS, ELECTROLUMINESCENT-SEE PANELS, 
ELECTROLUMINESCENT 

LAMPS, EXCITER, PHOTOGRAPHIC 
Amglo Corp., 4333 N. Ravenswood Ave., Chicago, /II. . .. , . . . ... P 1779 
Christie Electric Corp., 3404A W. 67 St, .Los Angeles, C'alif. P 1895 
/IIuminatio' Inds. Inc., 610 Vaqueros, Sunnyvale, Calif. ....... P 1795 
Lamps, Inc., 17000~.Western Ave., Gardena, Calif. ......... P 1799 
Torr Laboratories, Inc., 2226 COIner Ave., Los Angeles, CaIH. 
EG & G, Inc., 160 8rookline Ave., Boston,. Mass. 
Electro Powerpacs, Inc., 253 .Nortolk St., Cambridge, Mass. 
General Electric Co., Photo Lamp Dept., Nela Pk., Cleveland, Ohio 
Gordon, A. Enterprises, .5362 N. cahuenga Blvd., N. Hollywood, Cal. 
Mun! Corporation, 355 Great Neck Rd., Great Neek, N. Y. 
Radiant Lamp Corp., 199 Bank St., Hightstown, N. I. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sylvania Electric Prods., Inc., Photo lamp Div., 730 3rdAve., New York, N. Y. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Westinghouse Eleetric Corp I' 1 Westinghouse Plaza, Bloomfield, N. I. 
Xenon Corp., 39 Commercia. St.,. Medford, Mass. 

LAMPS, FLASHTUBE 
Amglo Corp., 4333 N. '1!avensWGlld Ave., Chiclga, /II. ...... ... P 1779 
/IIumination Inds. Inc., 610 Vaqueros, Sunnyvale, Calif. ....... P 1795 
Signalite, Inc., 1933 Heck Ave., Neptune, N. J. ............. P 1804 
Torr Laboratories, Inc., 2228 Cotner Ave., Los Angeles, Calif. 
Abtronics, Inc., Box 712, Livermore, Calif. 
Aerolux Light Ca., Inc., 653 11th Ave., New york, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
EG & G, Inc., 160 Brookline Ave;,Boston, Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electro Powerpacs, Inc., 153 Nortolk St., Cambridge, Mass. 
Ferranti Elee., Inc., E. Bethpage Rd., Plainview, N. Y. 
General Electric ~o., .Photo Lamp pep!., Nela Pk., Cleveland, Ohio 
Giannini·Voltex, 12140 E.Rivera Ro., Whittier, Calif. 
ILC, Inc., 164 Commercial St., Sunnyvale, Calif. 
Kemlite Labs., Inc., 1819 W. Grand Ave., Chicago, III. 
Korad Dept., Elclrns. Div., 2520 Colorado Ave., Santa Monica, Cain. 
Mura Corporation, 355 Great Neck Rd., Great Neek, N. Y. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Sylvania Electric Prods., Inc., Photo lamp Div., 7W 3rd Ave., New York, N. Y. 
Sylvania Lighting Prods., Sylvania Electric Pr<lds., Inc., Danvers, Mass. 
Taiyo Elctrn. Corp., 5·1 Togoshi 6·Chome, Shinagawa-ku, Tokyo, lap. 
Thermal American Fused Quartz Co., 

Rle. 202 & Change Bridge Rd., Montville, N. I. 
West Coast Resch. Corp., Box 25061, Los Angeles, Calif. 
Westinghouse Electric Corp., I Westinghouse Plaza, Bloomfield, N. I. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

LAMPS, GLOW-SEE LAMPS, NEON 

LAMPS. INFRARED 
Aullnstrs., Inc., 139-30 34th Rd., Flushing, N. Y. 
Christie Electric Corp., 3404A W. 67 St., los Angeles, Calif. 
/IIumination Inds. Inc., 610 Vaqueros, Sunnyvale, Calif. .. P 1795 
Kings Elctrnl. Co., Inc., 40 Marbledale Rd., Tuckahoe, N. Y. 
Aerolox Light Co., Inc., 653 11th Ave., New York, N. Y. 
Caig Laboralories, Inc., 155 SuI/ivan La., Westbury, N; Y. 
Cintra Physics International Co., 440 Logue AVe., Mt. View, Calif. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza 5., Long Island City, N. Y. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Eimac,301 Industrial Way, San Carlos, Calif. 
Eleclro Optics Assocs., 974 Commercial Ave., Palo Alto, Calif. 
Fostoria.Fannon, Inc., 1200 N. Main St., Fostoria, Ohio 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hamilton Industries, Box 504, Winter Haven, Fla. 
Heat Technology Lab., Inc., 4308 Governor Dr., Huntsville, Ala. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
MercoProds. Co., Inc., 1298 Bethel Dr., Eugene; Ore. 
Monsanto-Elctrn. Special Prods., 10131 Bubb Rd., Cupertino, Calif. 
North America,! Eleetric Lamp Co., 1520 North 13 St., St. Louis, Mo. 
Ori.1 Optics Corp., 1 Market St., Stamford, .Conn. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Quartz Radiation Corp., 1275. Bloomfield Ave" Fairfield, N. J. 
Radiant lamp Corp., 199 Bank St., Hightstown, .N. J. 
Sylvania Lig~ting Prods., Sylvania Electric Prods., Inc., Danvers/Mass. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
TRW Instruments, 139 I/linois St., EI Segundo, Calif. 
Yaro General, Garland Bank Bldg., Garland, Tex. 
Westinghou," Electric Corp., 1 Westinghouse Plaza, Bloomfield, N. J. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

LAMPS, LUMINESCENT 
Dialight Corp., 60 Stewart Ave., Brooklyn, N. Y. 
General Electric Co., Miniature Lamp Dept, M9·1 Nela Park, Cleveland, O. 

P 1793 
Lamps, Inc., 17000 S. Western .AYe., Gardena, Cal~. . ).. . . . . . . P 1799 
Acme Lite Prods. Co., Inc., Congers, N. Y. 
Atlantic Ultraviolet Corp., 14-1040 Ave., Long Island City, N. Y. 
Black Light Eastern, 29 New York Ave., Westbury, N. Y. 
Canrad Precision Inds., Inc., 630 fifth Ave., New York, N. Y. 
Dri·Clave Corp., 54 Kinkel St., Westbury, N. Y. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Signallndicator Corp., 42 Stewart AVe., Brooklyn, N. Y. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Westinghouse Electric Corp., I Westinghouse Plaza, Bloomfield, N. J. 

LAMPS, MAGNIFYING 
Drake Mig. Co., 4626 N. Dice" Ava" Harwood Hgts., III. ..•.... P 17B4 
Acme Lite Prods. Co., Inc., Congers, N. Y. 
Black Light Prods .. Box 45278, Chicago, 1/1. 
Cole.parmer Instr. Co., 7425.N. Oak Park Ave., Chicago, III. 
Dazor Mfg. Corp., 4455-99 Duncan Ave., St.louis, Mo. 
Dolan·lenner.lndustries, Inc., 19 Ingalls Ct., Melrose, Mass. 
Ednali!e Research Corp.,200 N. Water St., Peekskill, N. Y. 
Fostoria.fannon, Inc.,. l200N, Main St., Fostori~, Ohio 
General Hardware Mfg. Co., Inc., 80 WhiteSt., New York, N. Y. 

Glidelite Inds., Inc., 180 Oentral Ave., Hackensack, N. J. 
lan~l, Inc., 226 Main Ave., Stirling, N. J. 
Keuffef & Esser Co., .Adams & Thirp ~ts., Hopoken, N. J. 
MacDonald & Co., 213 Sou.th Brand Blvd.,. Glendale, Calif. 
Phi/more Mfg. Co., Inc., 130·1I1 lamaicaAve., Richmond Hill, N. Y. 
Power Instruments. Inc., 7352 No. Lawndale Ave., Skokie, III. 
Swing·O·Lite, Inc., lH. Moonachie Rd., Hackensack, N. J. 
Techni·Tool, Inc., 1216 Areh St., Philadelphia, Pa. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y; 

LAMPS, MERCURY VAPOR, 
Christie Electric Corp., 3404A W. 67 St., Los Angeles, Calif. p 1895 
Illumination Inds. Inc., 610 .Vaqueros, Sunnyvale, Calif. ..... P 1795 
Kressilll Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Aerolux Light Co., Inc., 653 11th Ave., New York, N. Y. 
Black Light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Black Light Eastern, 29 New York Ave., Westbury, N. Y. 
Coleman Instruments, 42 Madison St., Maywood, III. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Engelhard Hanovia, Inc., 100 Chestnut St:, Newark, N. I. 
Epic, Inc., 150 Nassau St., New Y9rk, N. Y. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
Gates, G. W. & Co., Inc., Hempstead Tpke. & Lucille Ave., Franklin Sq., N. Y. 
Kemlite Labs., Inc., 1819 W. Grand Ave., Chicago, III. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Nuclear Supplies, Box 312, Encino, Calif. 
Oriel Optics Corp., I Market St., Stamford, Conn. 
PEK, Inc., 825 E Evelyn Ave., Sunnyvale, Calif. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Fairfield, N, I. 
Radiant Lamp Corp., 199 Bank St., Hightstown, N. J. 
Schoeffel Instrument Corp., 24 Booker St., WestwOOd, N. I. 
Shannon Luminous Matis Co., 7356 Santa Monica Blvd., Hollywood, Cal. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. I. 
Westinghouse Eleetric Corp., 1 Westinghouse Plaza, Bloomfield, N. I. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

LAMPS, MINIATURE & SUBMINIATURE 
Alco Electronic Products Inc., Box 1348, Lawre.nce, Mass. ..... p 1781 
Circon Compo Corp., Santa Barbara Airport, Goleta, CaIH. ..... p 131.9 
Dialight CorP., 60 Stewart Aye .. Brooklyn, N. Y. 
Drake Mfg. Co., 4626 H. Olcott Ave., Harwood Hgts., /II. .....•. p 1785 
Eldema DiY., 16435 Susana Rd., Compton, GaIH. ....... p 1786,1791 
General Electric Co., Miniature Lamp Dept, M9·1 Nela Park, Cleveland, O. 

P 1793 
Hudson Lamp Co., 542 Elm St, Kearny, N. I. ...".......... P 1794 
Industrial Devices Inc., 932 River Rd., Edgewater, N. I. ...... P 1796 
Industrial Electronic Engineers .Inc., 7720 Lemona AYe., Van Noys, Cam. 

P 1798 
Info.f.tte, Cartel" Technology Inc., 45·12 lD8th St., Cornoa, N. Y. 
Inter·Market Inc., 312 Waukegan Rd., Glenyiew, III. .......... P 1194 
International Electro Exchange Corp., 6851 Oxford St., Minneapolis, Minn. 

P 2735 
Lamps, fnc., 17000 S. Western Ave., Gardena, ClIlif, ...... ,.. P 1799 
Le.craft Mfg. Co. Inc., 21-16 44th Rd., Long Island City, N. Y. p 1801 
Pinlites Inc., 1275 Bloomfield Ave., Fairfield, N .. 1. . ..... :... p 1802 
Precision Lamp Engineers, 25 Wayland St., San Francisco, Calif. p 1803 
Sloan Co., 7704 San Fernando Rd., Sun Valley, Calif. ....p 1807,1808 
Sylvania Elec. Prods., Inc., Estes St,lpswich, Mass •.... P 1812-1815 
Transitron Elclm. Corp., 168·182 Albion St, Wakefield, Mass. 
Wagner Electric Corp., Tung.$ol Diy., 630 W. Mt Pleasant Ave., livingston, N. J. 

p 1816 
American Cystoscope Makers, Inc., 8 Pelham Pky., Pelham Manor, N. Y. 
Areoleetric Switch Co., Ltd., P.O. Box 348, N. Hollywood, Calif. 
Aristo-Craft Distinctive Miniatures, 314 Fifth Ave., New York, N. Y. 
Black Light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Chicago Miniature Lamp Works, 4433 Ravenswood Ave., Chicago, III. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Controls Co, of Amer., Cont. Switch Div., 1420 Delmar Dr., Folcroft, Pa. 
Dazer Mfg. Corp., 4455·99 Duncan Ave., St. Louis, Mo. 
Eder Instrument Co., Inc., 2293 N. Clybourn Ave., Chicago, III. 
Ednalite Research Corp., 200 N. Water St., Peekskill, N. Y. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
Genisco Technology Corp., 18435 Susana Rd., Gpmpton, Calif. 
Herzog Miniature Lamp Works, Inc., 50·17 5th St., Long Island City, N. Y. 
International Prods., Inc., Box 405, Atchison, Kans. 
lanel, Inc., 226 Main Ave., Stirling, N. 1 
Los Angeles Miniature Products, Inc., 17000S. Western Ave., Gardena, Calif. 
Monsanto-Elctrn. Special Prods., 10131 Bubb Rd., Cupertino, Calif. 
Mura Corporation, 355 Gr.at Neek Rd., Great Neck, N. Y. 
Okaya Eleetric Inds. Co., Ltd., 3-8·1 Chome, Shibuya, Shibuya·ku, Tokyo, lap. 
Oshino Electric Lamp Works, Ltd., 1·5·2 Minami·Shinagawa, Shinagawa·ku, 

Tokyo, ;Japan 
Oxford Transducer Co., 3911 S. Michigan Ave., Chicago, III. 
Radiant lamp Corp., 199 Bank St., Hightstown, N. I. 
Ray·O·Yac Co., .3310 University Ave., Madison, Wisc. 
Riemer, David Co., Inc., Box 111, N. Miami Beach, Fla. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn, N. Y. 
Swing.().Lite, Inc., 13 E. Moonachie Rd., Hackensack, N. I. 
Sylvania Lighting Prods:, Sylvania Electric Prods., Inc., Danvers, Mass. 
Teeh·Neon, 16th Ave. & F St., S. Belmar, N. J. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 
Titan Tool Supply Co. Inc., 68 Comet, Buffalo, N. Y. 
Vitality Bulbs Ltd., 8eetons Way, Bury Saint Edmunds. Suffolk, Eng. 
Westinghouse Electric Corp., 1 Westinghouse Plaza, Bloomfield, N. I. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

LAMPS, NEON 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass.. 
AmgJo Corp., 4333 N. Ravenswood Ave., Ch'lCago, III. . ... . 
Circon Camp. Corp., Sant.a Barbara Airport, Goleta, Calif .. . 
Dlal/ght Corp., 60 Stewart Ave., Brooklyn, N. Y. . 

p 1781 
p 1779 
p 1319 

Drake IIIfg. Co, 4626 N •. Olcott Ave., HarwoOd. Hgts" III. p .. 1784, 1785 
Eldema Di.v., 18435 Susana Rd., Compton, Calif.· ... P. 1786, 1789-1791 
Eleetro·mach Components Inc., .103!! E. Valley BIYd., San Gabriel, CaIH. 



General Electric Co., Miniature Lamp Dept, MI·l Nela Park, Cleveland, O. 
p 1793 

Industrial Devices Inc. 982 River Rd., Edgewater, N. I. ...... p 1796 
Inlo-l.He, Cartelll TechnolOgy Inc., 45-12 lOBth St, Cornoa, N. Y. 
Lamps, Inc., 17000 S. Western Ave., Gardena, Calil. ......... p 1799 
Leecraft MIg. Co. Inc., 21-16 44th Rd., Long Island City, N. Y. 
Marco-lJak Co., P.O. Box 4011, Anaheim, Cal~. 
Master Specialties Co., 1640 Monrovia, Costa Mesa, CalR. 
Signalite, Inc., 1933 Heck AVI., Neptune, N. I. p 1804,1805 
SI .. n Co., 7104 San Fernando Rd., Sun Valley, CaIH. . . . . . . .. . p 1808 
Transistor Electronics COIjI., Box B191, Minneapolis, Minn. .... p 1811 
Transitron Elctrn. COIjI., 168·182 Albion St, Wakefield, MasL 
Wagner Electric Corp., Tung·Sol DiY., 630 W. Mt Pleasant Ave., Livingston, N. I. 

p 1816 
Aerolux Light Co., Inc., 653 11th Ave., New York, N. Y. 
Arcoleclric Switch Co., Ltd., P.O. Box 343, N. Hollywood, Calil. 
Black Light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Chicago Miniature Lamp Works, 4433 Ravenswood Ave., Chicago, III. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S., long Island City, N. V. 
Genisco Technology Corp., 18435 Susana Rd., Compton, Calif. 
Kemlite labs., Inc., 1819 W. Grand Ave., Chicago, III. 
los Angeles Miniature ProduCts, Inc., 17000 S. Western Ave., Gardena, Calif. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Okaya Electric Inds. Co., ltd., 3·8·1 Chome, Shibuya, Shibuya·ku, Tokyo, Jap. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Phil more Mf~ Co., Inc., 130·OJ Jamaica Ave., Richmond Hill, N. V. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. V. 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn, N. V. 
Taiyo Elctrn. Corp., 5·1 Togoshi 6-Chome, Shinagawa·ku, Tokyo, Jap. 
Tech·Neon, 16th Ave. & F St., S. Belmar, N. J. 
Vemaline Prods. Co., Inc., 455 W. Main St., Wyckoff, N. J. 
Vitality Bulbs ltd., Beetons Way, Bury Saint Edmunds, Suffolk, Eng. 

LAMPS. PROJECTION 
Christie Electric Corp., 3404A W. 67 St, Los Angeles, Calif. ... p 1895 
Drake IIfg. Co., 4B2tI H. Olcott Ave., Harwood Hatt, 111. ....... p 1784 
illumination Inds. Inc., 610 Vaqueros, Sunnyvale, Calif. ....... p 1795 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Engelhard Hanovia, Inc., 100 Chestnut St, Newark, N. J. 
General Bectric Co., Photo lamp Dept., Nela Pk., Cleveland, Ohio 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
ITT Electron Tube, Box 100, Easton, Pa. 
PE1\, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Fairfield, N. J. 
Radiant lamp Corp., 199 Bank St., Hightstown, N. J. 
Shigoto Industries, Inc., 350 fifth Ave., New York, N. Y. 
Strong Eleclric Corp., Box 1003, Toledo, Ohio 
Sylvania Electric Prods., Inc., Photolamp Div., 730 3rd Ave., New Yor~ N. Y. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Westinghouse Electric Corp., I Westinghouse Plaza, Bloomfield, N. J. 
Xenon Corp., 39 Commercial St, Medford, Mass. 

LAMP5, SOLID-STATE 
General Electric Co., Miniature Lamp Dept, Mg.l Hela Park, Cleveland, O. 

p 1793 

LAMPS. STROBOSCOPIC 
Amglo COIjI., 4333 H. Ravenswao~ Ave., Chicago, III. .. p Jn9 
Illumination Inds. Inc., 610 Vaqueros, Sunnyvale, Calif. '" p 1795 
Pinlites Inc., 1275 Bloomfield Ave., Fairfield, N. I. 
Slaughter Co., Maore & Haile, SIs., Ardmore, Okla. ... p 1501 
Abtronics, Inc., Box 712, Livermore, Cal~. 
Aerolux light Co., Inc., 653 11th Ave., New York, N. Y. 
Arizona Elctrns., Inc., Drawer AE, Benson, Ariz. 
Bullock Magnetics COIjI., 2805 Metropolitan Pl., Pomona, Cal~. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
ILC, Inc., 164 Commercial St, Sunnyvale, Calif. 
Kemlite Labs., Inc., 1819 W. Grand .Ave., Chicago, Iii. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
PEK, Inc., 825 [ Evelyn Ave., Sunnyvale, Calif. 
Power Instruments Inc., 7352 No. lawndale Ave., Skokie, III. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Westinghouse Electric CUIjI.; I Westinghouse Plaza, Bloomfield,N. J. 
Xenon COIjI., 39 Commercial St., Medford, Mass. 

LAMPS. TUNGSTEN HALOGEN 
Sylvania Bectric Prods., Inc., Photolamp Div., 730 3rd Ave., New York, N. Y. 
Sylvania lighting Prods., Sylvania Electric Prods., In~, Danvers, Mass. 

LAMPS. ULTRAVIOLET 
Christie Electric Corp., 3404A W. 67 St., Los Angeles, Cain. 
General Electric Co., Miniature Lamp Dept, Mg.l Nela Park, Cleveland, O. 

p 1793 
Illumination Inds. Inc., 610 Vaqueros, Sunnyvale, Calif. ...... p 1795 
Aerolux Light Co. Inc., 653 11th Ave., New York, N. Y. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Alpine Laboratories Ltd., Box 2052, Colorado Springs, Colo. 
Atlantic Ultraviolet Corp., 2HO 40 Ave., long Island City, N. V. 
Black light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Black light Eastern, 29 New York Ave., Westbury, N. V. 
Black Light Pmds .. Box 4527B, Chicago, III. ' 
Coleman Instruments, 42 Madison St, Maywood, III. 
EMR Div., Box 223, Princeton, N. J. 
Ednalite Research Corp., 200 N. Water St; Peekskill, N. Y. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electro Optics Assocs., 974 Commercial Ave., Palo Alto, Calif. 
Engelhard Hanovia, Inc., 100 Chestnut St, Newark, N. J •. 
GCA Technology, Burlington Rd;, Bedford, Mass. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
Gates, G. W. & Co., Inc., Hempstead Tpke. & lucille Ave., Franklin Sq., N. Y. 
IlC, Inc., 164 Commercial St, Sunnyvale, Calif. 
Kemlite labs., Inc., 1819 W. Grand Ave., Chicago, 111. 
MagnaDux Corp., 7328 W. lawrence Ave., Chicago, III. 
McPherson Instr. Corp., 530 Main St., Acton, Mass. 

Nuclear Supplies, Box 312, Encino, Calif. 
Oriel Optics Corp., 1 Market St., Stamford, Conn. 
PEK, Inc., 825 E. Evelyn Ave" Sunnyvale, Calif. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Fairfield, N. J. 
Sara Scientific Co., Box 321, San FranCiSCO, Calif. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Shannon Luminous Matis Co., 7356 Santa Monica Blvd., Hollywood, Cal. 
Stroblite Co., Inc., 75 West 45th St., New York, N. Y. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
TRW Instruments, 139 lIIinoisSt., EI Segundo, Calif. 
Varian Industrial Microwave Operation, 301 Industrial Way, San Carlos, Calif. 
Westinghouse Electric Corp., I Westinghouse Plaza, Bloomfield, N. J. 
Will Scientific, Inc., 39 Russell St., Rochester, N. V. 
Xenon Corp., 39 Commercial St., Medford, Mass. 
Zeiss, C., Inc.,444 Fifth Avenue, New York, N. Y. 

LASER ENERGY MONITORS-SEE MONITORS, 
LASER ENERGY 

LASER Q SWITCHES 
Andersen laboratories, Inc., 1280 Blue HAis Ave., Bloomfield, Conn. 

p 1137 
LAD Electro·Systems Inc., 7 Commercial St, Hicksville, N. Y. •. p 1677 
Venus Scient~ Inc., 399 Smith St., Hicksville, N. Y. ........ p 2143 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Crystalab Prods. Corp., 19 Legion PI., Rochelle Park, N. J. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. 1. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
General Laser Corp., 8 Erie Dr., NatiCk, Mass. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Research Labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Kappa SCientific Corp., 5780 Thornwood Dr., Goleta, Cain. 
Korad Dept., Elcb-ns. Div., 2520 Colorado Ave., Santa Monica, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 

LASERS. GAS 
Hadron, 300 Shames Dr., Westbury, N. Y. .. .............. p 1676 
Nippun Elec. New York Inc., 200 Park Ave., New Yurl!, N. Y. 
Philco/Ford Curp., C & Tioga SIS., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St, Harrison, H. I. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. V. 
Coleman Instruments, 42 Madison St., Maywood, III. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
Electro-Nuclear labs., Inc., 115 Independence Dr., Menlo Park, Calif. 
Electro OptiCS Assocs., 974 Commercial Ave., Palo Alto, Calil. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
General laser Corp., B Erie Dr., Natick, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
Hughes Aircraft, A~rospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Electron Dynamics Div., 3100 W.lomita Blvd., 

Torrance, Cal~. 
Hughes Aircraft Co., Research labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Keuffel & Esser Co., Adams & Third Sts., Hoboken, N. J. 
Korad Dept., 8ctrns. Div., 2520 Colorado Ave., Santa Monica, Calif. 
Optics Technology, Inc., 901 Calif. Ave., Palo Alto, Calif. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Raytheon (;0., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Resalab, Inc., 4000 Campbell Ave., Menlo Park, Calil. 
Sanders Assocs., Inc., Daniel Webster Hwy., 5., Nashua, N. H. 
Seed Bectronics Corp., 9 Cypress Dr., Burlington, Mass. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Spectra·Physics, Inc., 1250 W. Middlefield Rd., Mt View, Cal~. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
TRW Instruments, 139 Illinois St., EI Segundo, Calif. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
University laboratories, Inc., 733 Allston Way, Berkeley, Calif. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

LASERS. SOLID-STATE 
Arnglo COIjI., 4333 H. Ravenswood Ave., Chicago, III. ....... p 1779 
Austron, Inc., 10214 H. Interregional Hwy., Austin, Tex. 
Hadron, 300 Shames Dr., Westbury, N. Y. ................. p 1676 
Philco/Ford COIjI., C & Tioga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. I. 
Crystal Optic Research, Inc., 1360 N. Main St, Ann Arbor, Mich. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
General laser Corp., 8 Erie Dr., Natick, Mass. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Eleclron Dynamics Div., 3100 W. Lomita Blvd., 

Torrance, Calif. 
Hughes Aircraft Co., Research labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
IsometCorp., 433 Commercial Ave., Palisades Park, N. J. 
Korad Dept., Elctrns. Div., 2520 Colorado Ave., Santa Monica, Cal~. 
laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Microtek Electronics, Inc., 138 Alewife Brook Pkwy., Cambridge, Mass. 
Monsanto·Elctrn. Special Prods., 10131 Bubb Rd., Cupertino, Calil. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Resalab, Inc., 4000 Campbell Ave., Menlo Park, Calif. 
Sanders Assocs., Inc., Daniel Webster Hwy., 5., Nashua, N. H. 
Seed Electronics COIjI., 9 Cypress Dr., Burlington, Mass. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Siemens America Inc., 350 Fifth Ave., New York, N. V. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

LENSES, OPTICAL & CAMERA 

LEAD ASSEMBLIES & RECEPTACLES, 
HIGH VOLTAGE-ALSO SEE CONNECTORS: 
CABLE ASSEMBLIES 

AMP Incorporated, Box 360B, Harrisburg, Pa. 
AMP Inc., CapHron 01 •. , 155 Park St, Elizabethtown, Pa. ..... p 830 
Accurate Electronics COIjI., Box 935J, Elyria, Ohio 
Amphenol Connector Div., 2BOI S. 25th Ave., Broadview, 111. 

p 851-<153,856,869,874 
Dearborn Wire & Cable Co., 3333 West Ohio St., Chlcag., III. 
G T I C'ljIoration, 310 Chestnut St, Mead.ille, Pa. .......•. p 1594 
Lab-Tronics, 8225 Benore Rd., Toledo, Ohio 
Reynolds Industries, Inc., Box P.a50, Marina Del Ra" Cal. .. p 980,981 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohl. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Ceramaseal, Inc., Box 25, New Lebanon Ctr., N. V. 
DeSoto Electrical Products, Box 239, DeSoto, Mo. 
Empire Electronics Co., Inc., 60 Spruce St, Paterson, N. J. 
Emporium Specialties, Inc., 2800 East 116th St., Cleveland, Ohio 
Estes Engrg. Co., 543 West IB4th St., Gardena, Calif. 
Excel Specialty Corp., 6335 N. Broadway, Chicago, III. 
Gore, W. L. & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hobson Bros., Inc., 4940 W. lawrence Ave., Chicago, III. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Jones, Norman, Inc., Box I, South Merrimac~ N. H. 
Kentrox Inds., Inc., 8735 S.W. Canyon la., Portland, Ore. 
lynn Elclrns. Corp., Box 3003, Philadelphia, Pa. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. V. 
Western Elctrn. Inds., 72 N. Broadway, Yonkers, N. Y. 

LEADS. TEST-SEE TEST LEADS 

LENS CAPS. INDICATOR LIGHT-SEE 
CAPS. LENS. INDICATOR LIGHT 

LENSES. INSPECTION-SEE MAGNIFYING 
GLASSES. INSPECTION-ALSO SEE 
LAMPS. MAGNIFYING 

LENSES, OPTICAL & CAMERA 
Amersil, Inc., 685 Ramsey Ave., Hillside, N. I. 
Cohu Electronics Inc., Box 623, San Diego, CaIH. 
General Elee. Co., lamp Glass Dept, 244D0 Highland Rd., Ricbmond Hgts., Ohio 

p 1584 
Honer-eil Test Instruments DiY., Box 5227, Denver, Colo. 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y.. p 1708 
Aerospace Controls Corp., 215 W. 131 St., Los Angeles, Calif. 
Agfa·Gevaert, Inc., 275 North St., Teterboro, N. J. 
Albion Optical Co. Inc., 260 N. Rle. 303, Box 463, W. Nyack, N. Y. 
Bache, Semon & Co., 636 Greenwich St., New York, N. V. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Bendix Corp., Electro·Optics Div., 1975 Green Rd., Ann Arbor, Mich. 
Buhl Optical Co., 1009 Beech Ave., Pittsburgh, Pa. 
Burke & James, Inc., 333 W. lake St., Chicago, III. 
Chicago Aerial Inds., Inc., 550 W. Northwest Hwy., Barrington, III. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, CallI. 
Cosmicar Optical Co., ltd., 568, 2-chome, Shimoochiai Shinjuku·ku, 

Tokyo, Japan 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Denson Electronics Corp., P.O. Box 122, Rockville, Conn. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Eastman Kodak Co., 343 State St, Rochester, N. V. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
Ednalite Research COIjI., 200 N. Water St, Peekskill, N. Y. 
Electro·Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Electro·Optical Systems, A Xerox Co., Pasadena, Calif. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Flexi·Optics labs., Inc., 117 Dover St., Somerville, Mass. 
GBC Closed Circuit COIjI., 74 5th Ave., New York, N. Y. 
GaertnerScientifrc Corp., 1261A Wrightwood Ave., Chicago, III. 
General Laser Corp., S Erie Dr., Natick, Mass. 
Glidelite Inds., Inc., 18Q Central Ave., HackeR6ack, N. J. 
G08l1 Optical Co., Inc., 301 Alpha Dr., Pittsburgh, Pa. 

'Gordon, A. Enterpr~es, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
HJS Engineering Co., Box 96, Park Ridge, III. 
Harshaw Chemical Co., 1945 [ 97th St, Cleveland, Ohio 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Industrial Optics Corp., 377 Fifth St., Newark, N. J. 
Infrared Ind~, Inc., Box 9B9, Santa Barbara, Calif. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St., Burlington, Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Lancaster Glass Corp., 12IJ.226 W. Main St, lancaster, Ohio 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calil. 
liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Maurer, J. A., Inc., 3H1l.3Ist St., long Island City, N. Y. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Optics for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wisc. 
Oriel Optics Corp., I Market St., Stamford, Conn. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
Photo·Sonics, Inc., 820 S. Mariposa St., Burbank, Calif. 
Photo Technical Products, Inc., 623 Stewart Ave., Garden City, N. V. 
Photosystems Corp., 52 Newlon Plaza, Plainview, N. V. 
Red lake labs., Inc., 2971 Corvin Dr., Santa Clara, Calif. 
Republic Lens Co., Inc., 31 East 169th St., Bronx, N. Y. 
5 & 5 Optical Co., Inc., 7812 Stellhorn Rd., Ft. Wayne, Ind. 
Schoeffel Instrument Corp., 24 Booker St, Westwood, N. J. 
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LENSES OPTICAL & CAMERA (Cont'dl' 

Shlbaden Corp. ofAmeri~a. 58-25 Brooklyn.Queens Expwy •• Woodside. N. V. 
Shigoto Industr~.lnc .• 350 fifth Ave .. New York. N. Y. 
Sin,er:General Precision. fnc., 808 Western Ave., .Glendale. Calif. 
Spectra-Physics, I~. 1250 W. Middlefield Rd .• Mt View. Cal~. .. 
Sylvania Elec, Prod .• I~ .• Comm. Elctms. Div .• Buriington Rd •• Bedford. Mass. 
Syncor Prods. Co •• Inc .• 44 Eastern Ave .• Malden. Mass. 
TE Co,. 515 E. MontecHo St .• Santa Bamara, CaIH, 
Texas Instrs •• Inc.. Box 6015. DallasiTex. 
3M Co •• 3M Center. St. Paul. Minn. 
Varo General. Gariand Bank Bldt. Gariand;Tex. 
Varo Optical. I~ •• 215 E. Prospect Ave .• Mt. Prospec~ III, 
Zeiss. C .•. Inc.. 444 Fifth Avenue, New York. N. Y. 
ZenHh Opticallilb., 138 Palisade St .• Dobbs Ferry. N. Y. 
Zoomar. Inc •• 55 Sea Cliff Ave., Glen Cove. L. I •• N. Y. 

LENSES, R·' 
Cardlon Communications. Long Island Expressway. Woodbury. N. V, 
Chu Assocs.. Box 387. Whilconib Ave •• Uttleton. Mass. 
Custom Materials, Inc .• Alpha Indl Park. Chelmsford. Mass. 
Ednalite Research Corp .• 200 N. Water St .• Peekskill, N. V. 
Emerson & Cuming. Inc., 869 Washington St •• Canton, Mass. 
Industrial Optics Corp •• 377 Fifth St .• Newark. N. J. 
Jones. A. D. Optical Works, Inc.. 64 CambridgeSt, Burlington, Mass. 
MCS Corp .• 1307 S. Myrtle Ave ••. Monrovia. CaIH. 
Micronetics Div .• 7155 Mission Gorge Rd .• San Diego. Cam. 
Photo Technical Products. Inc.. 623 Stewart Ave •• Garden City. N. V. 
Reptlbiic lens Co .• Inc., 31 East 1691h St. Bronx. N. V. 
Valpey Corp .• 1400 Highland St. Holliston. Mass, 

LENSES, READOUT· & DISPLAY 
Drab IIfg. Ce,. 4828 II. Olcttt An.. HaTWlltd HIlS. II. 
bidusIrIII Bactronlc Eqlnaars IIC .. 77ZO lamIa AB .. van NIJI, hili. 

p 1186,1189 
1nfe.Lita, ClrtliH Teehnaloo Inc •• 45-12 loath St, Clmoa, N. Y. P 1191 
Shat" Assoalates Inc. 111 Euclll[IIIs Dr •• EI SI ... nllo. Cal .... 9 1202 
Sonlson Lf&hted Controls, Ilc •• 530 Oakwlod All.. Wilt Hartford. Conn. 

p 1810 
Duralith Corp •• 1025 Race St., Philedelphla, Pa. 
Exotic Materials, Inc., 296$ Randolph Ave., Costa Mesa, Calff. 
GeneraHaser Corp., 8 Erie Dr., Natick, Mass. 
Infrared Inds., Inc., Box 989, Santa Bamara, Cilif. 
Photo Chemical Prods. of Calif .• 1715 Berkeley, Santa Monica. Calif. 

LIGHT SOURCES, ISOTOPE EXCITED-
SEE SOURCES, LIGHT 

LIGHTING EQUIPMENT, EMERGENCY 
ATR Bactronics, Inc •• 300 East 4th St, St Pau~ Minn. .. .. :.. p 1832 
Bct Corp. Maryland Rd. & ClllpU!el AB •• Wllow Grall, PI. 
KIdde, Waltar & CL, Inc., 8T5 MaIn St, BalleY"la. II. J. 
North Electric Co. BactroJetics DIY •• 553 S. Market SI., Gailln. Ohl~ 
Power. Inc.. 12809 Eagle Ridge Dr •• BurnSVille. Miln. •. . . • • . p 2063 
"" .. NIIIDIIII Ce. Clnnnr 01, .. 1334 N. Kostaer An., CIIc .... IU. 
ACR Elctrns. Corp., 160 5th Ave .• New York. N. V. 
Action Systems Co" 34 Meriden, Conn. 
American Atomics Corp Ave., Tucson, Ariz. 
Automatic Switch Co.. Rd., Florham Park, N, J. 
Display Control. Div. Luminator. I~ .• Box 278, Plano, Texas 
Electro Powerpacs, Inc., 253 Norfolk St. Cambridge, Mass. 
Engl~h Bec. Co .• Lid., English Elee. House Strand, London, W.c. 2, Eng. 
Hobby & Brown Electronic Corp., 15 1\1. Marks Ave., Rockville Ctr., N. Y. 
Inet·Power, 711 W. Knox St.. Gardena, CaIH. 
Kato Engrg. Co .• 1415 1st Ave" Mankato, Minn. 
North Beclric Co., 553 S. Market St, Galion. Ohio 
Ray-O·Vac Co., 3310 University Ave., Med~on, Wise. 
Standerd Eleclric Time torp., 89 LOi1ln St., Springfield, Mass. 
THan Tool Supply Co, Inc •• 68 Come~ 'Buffalo, N. Y. 
Tr.Ex Tower Corp., 7182 Rasmussen Ave .• Visalia, Calif. 

. Waber Electronics, Inc., 2000 N. Second St., Philadelphia. Pa. 
i 
LIGHTING EQUIPMENT. STUDIO 
Chrlltie Bectric. Corp., 34D4A W. 87 St .• Los Angeles, Cllif. 
KIdde, WaHer & Co .. Inc •• 675 Main St,. IelieviUe, N. J. 
~!I"'rIIr Bectrlc CL. 1000 Middle St. 1Ir'1SIo1. Cilia. 
Almes Inds.;/nc .• Box 13. lockport. III. 
Burke & J.am~s. Inc., 333 W: lake St! Chicago. 111. 
Century Ughllng I~ .• 3 Entin Rd .• ~"fton. N. J. 
Davis Eiectronics Corp., 4711 East 5th St., Austin. Texas 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd.. N. Hollywood, Cal. 
Hieo Corp .. 76. Coolidge Hill Rd •• Watertown, Mass. 
Kell, George, Lid" 48 lesmill Rd., Don Mills, Ont •• Can. 
Photo Technical Products, I~., 623 Stewart Ave .• Garden City, N. V. 
Quartz Radiation Corp .• 1275 Bloomfield Ave., Fairfield, N. J. 
R. C, A. Brdcst & .Comm. Prods., front & Cooper SIs., Camden, N. J. 
Sylvania Elec. Prod .• Inc., Comm. Elclrns. Div., Burlinglon Rd .• Bedford, Mass. 
Terado Corp •• 1068 Raymond Ave •• St. Paul, Minn. 
Ultra Audio Products. Box 921, Beverly Hills, Cam. 

, Weber Electronics. Inc., 2000 N. ~nd St, Philadelphia. Pa. 
Xenon Corp., 39 Commercial St .• Medlord. Mass. 

LIGHTING EQUIPMENT, TOWER 
Christie Blclric corp.. 34D4A W. 87 St; LH Anples, Calif. 
D~play Control, Div. luminator. Inc., Box 278. Plano, Texas 
Hughey & Phillips. Inc, 3050 N. California St.. Bulbank. Calif. 
·Kemlite labs., Inc., 1819 W.Grand Ave., Chicago, III. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria,,,II. 
Trf.Ex Tower Corp .• 7182 Rasmussen Ave., Visalia, CaIH. 

. Trylon, Inc., Elverson, Pa. 
Xenon Corp., 39 Commercial St, Medford, Mass. 

LIGHTS, ARC . . 
Christie. Bectric Corp .• 34D4A W. 87 St,.Los Ange,-s, Calif. R 1895 
Knssllk Prlds.,IIIc .• 42D saw Mil RiBr R •• ElIISfIrd. N. Y; 
ASCOR, Berkey TeChnical, 25-15 50th St .• Woodside, N. Y. . 
Aerospace Controls Corp .• 215 Wil31 St .• LOs Angeles. C~H. 
Cantral Scientific.Co •• 2600 S. J<ostner Ave., Chicago, 11.1. 
Eilllllc. Jl1 Industrial WaY, san Carlos Calif:. . 
Electro Powerpaes. Inc:, 253 Norfolk St., Cambridge, Mass. 
Engelhard Hanovia, Inc .• 100 Chestnut St. Newark. N. J. . 
Gatas. G. W. & Co., Inc., Hempstead Tpke. & luci!leAve •• Franklin Sq., N .. Y, 

. Gordon. A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
KemlHe labs.. Inc., 1819 W. Grand Ave •• Chicago, III. 
PEl(, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Plasmadyne. 3839 S. Main, Santa Ana, Calif. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Feirfllld, N. J. 
SChoeffel Instrument Corp., 24 Booker St.,. Westwood. ,N. I. 
Strong Electric Corp., Box 1003, Toledo, Ohio 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers. Mass. 
Xenon Corp., 39 Commercial St. Medford, Mass. 

LIGHTS, DIAL, PANEL, PILOT & 
ACCESSORIES 

ABC PradllCls, 8405 Cambridge St, M1nneapDlis. Minn. p 820 
AMP InCOlforated. Box 3&08. Hanisllurg, PI. 
Ale, Electronic Prodacts Inc., Blx 1348. lawruce, MISS. •. ... p 1781 
Chlcap SWitc~ 1ee..2035 WallllIIIa. AYI., Chlcap. III. •..• • • p 2706 
Clrcln COllp. Corp. Santa.Barbara AIrport. Goilla. Cain. ..... p 1319 
Cf.IIrd SWitch DIY., 102-48 43 Ave •• Carona, N. Y. 
DIIIIJbt Corp., 80 Stnart Ave.. 8nokIJII. II. Y. ........ p 1782, 1783 
Display Oevicet, Inc., 2BZB N!brash Ave •• SlllIa Maaici. hln. P 1186 
Dran IIfg. Co., 4BZB II. Olcltt Ave. HaTWlltd HIfI,. ilL •.••.•. p 1784 
Elda.a DIY. 18435 Sasana Rd .• CDllplGn, CIIW. •• P 1786.1786-1791 
Bectr .. Rleeh C .. ,Htntsllc. 103! E. VaHey BI,d. San Gabriel, Calif. 

p 2717 
Ferwalt, W. H. Inc., Weflll Rd., lafl'lli; Idahl . 
GenII'll Electric Co •• Elctm. Compo SailS Dper •• I River Rd. SchelectadJ, N. J. 

p 1792 
Genenl Bectric Ca., Miaiaturalamp Dept, 119-1 Nela Plrk. Clevelald. O. 

p 1793 
Hon"""l. Micro SWilcll DIt., 11 W. SprillJ St. FreepDll, II.. . . 
Indntrlal 08Ylc1. Ine., B82 RIver !W •• Edpwater. II. J. •...... p 1796 
Industrial Electronic Eat1nllrs Inc •• 7720 Llllonl Ave., Van Nup, cain. 

. . p 1798 
Info-Ute, Carllnlchnillo Inc •• 45-121DBth $I. •. CortIOI. N •. Y. p 1191 
laIer.lfalflat Inc •• 312 Waakapn Rd.. Glen,i"; III. •..•...... p 1194 
1.lIroatianal Electra Exchan,. carp., 1851 Oxton! St.. Minneapolis, IIlnn. 

j p 2735 
Iomol. E. F. Ca., 1923 18th Ave., S.W •• Waseca, Minn. . . . ... P 2909 
LlII,s. Inc., 17000 S. Westam AVI •• Gardena, Calli. 
l,etcrafl Mig. Co. Inc •• 21·16 44th Id. Long I",nd City, N. Y. p 1801 
Marco-8ak Ct., P.D. Box 4011. Anaheim. calli. .............. p 2750 
Mastar Speelalllas CD .• 1640 Mlnmla, Costa Mesa. Calif.p 2751-2753 
Micro SWitch. Dlv. Ifene,..", 11 W. Spring St •• Fneporl; Iff. . 
MIIIK Prods. eo. 5224 Katn", AVI •• Downen Grove, HI. 

. Phlleo/FIIII Corp •• C & Tiop SIs .• PhUldatphia, Pa. 
ShIllJ Assolfates Inc .• 111 EucalyptOl Dr •• EI Sepndt, Cal. .... p 1203 
SignaIlta. Inc, 1933 HeclAYI., NaplUne. II. L .......... :.. P 1804 
Sloan CD. 7714 San Farnandl Rd •• SUI Vllley. CaIn. . . .• P 1806-1809 
SoI_n Lighted Controls. Inc. 530 Dakwood All., West Haltlerd. Conn. 

P 1810 
s,lvlaIa Elec. PndL.lnc •• EstIs Sf., Ip~. Mass. ...• P 1812,1813 
Traasisllr Electronics Co .... BOI &191. Mlnnelpolls, Milia. .••• P 1811 
Wlgnar ~ctric Corp., TlngoSol 01, .• B3II W. lit Pleasant Ave., Livingston. N. J. 

WSIIrs MIg. IIC., 533 Ieston Post R.I •• Wayland. MISs. 
Adronies, Inc •• 271 GTDve Ave .• Verohe, N. J. 
AerolHe Electronics Corp., 2207 Summit Ave .• Union City, N. J. 
Aeronautical Electric Co., Inc., 5656 Northwest Hwy., Chicago. III. 
Allen.f!radley eo:. l20I South 2nd Sf., Milwaukie, Wise. 

P 1816 

American Communications Corp .• 178-15 Eveleth Rd .• Jamaica, N. V • 
Arcolectric Switch Co .• Lid., P.O. Box 348, N. Hollywood, Calif. 
Almar Engraving Co., Inc., 91-31121 St., Richmond Hili. N. Y. 
Bodnar Prod~ Gorp., 30 Grove St., New Rochelle. N. V. 
Chicago Miniature lamp Works, 4433 Ravenswood Ave., Chicago. III, 
Coastal Dynamics Corp •• 219 Rose Ave., Venice, Calif. 
Controls Co. of Amer., Cont. SWitch Div., 1420 Delmar Dr., Folcroft, Pa. 
CulveroSteams Mig. Co., 354 Franklin St. Worcester. Mass. 
Cutler·Hammer. Inc., 4201 N. 27 St., Milwaukie. Wisc. 
Design Products Corp., 1925 W. Maple Rd .• Troy. Mich. 
Devco Engrg., Inc •• Pier lane W., Caldwell. N. J. 
Display Control, Div. luminator, Inc., Box 278, Plano. Texas 
E. C. P. Corp •• 4726 Superior .Ave., Cleveland, Ohio . 
Eagle Efectrlc Mfg. Co., Inc .• 23-10 Bridge Plaza S., Long Island City, N. Y. 
Federal Screw Prods .• Inc., 3.917 N •. l\edzie Ave •• Chicago, 111 •. 
Furnas Electric Co., 1197 McKee St.. Batavia, III. 
Genisco Technology Corp., 16435· Susana Rd .• Compton, CaIH, 
Glar·Ban Corp .• 496 Kennedy Rd., ~uflalo, N. Y. 
Intemational Prods.. Inc .• Box 405, Atchison, ,ns. 
Kony Mig. Co., 223-8th Ave. N., Seattle, Wash. 
lumlnltOr, Inc., Box 278, Plano; Tex. 
Monsanio-Elctrn. Special Prods .. 10131 Bubb Rd., Cuplirtino, CaIH. 
Mura CorporaUon, 355 Grell Neck Rd., Great Neck, N. Y. 
National Acme Co., 170 East 131 St. Cleveland, Ohio 
Pacific SwHch Controls, Inc., 14048 Bumank 8Ivd., Van Nuys, Calif. 
Penn Keystone Corp .• Division.St, Ansonia, Conn. . 
Phil more Mfg. Co., Inc., 13().()1 Jamaica Ave .• ,~ichmond .HiII. N. V. ; 
Photo Chemical Prods. of Calif.. 1~15 Ber!<eley,Santa ~pnica; CaIH. 
Shlgoto Industries. Inc., 350 Fifth.~ve., New Yori<, N. Y. 
Signal Indicator Corp., 42 .Stewa(! Ave .•. Brookl"" N. V, 
Square 0 Co.; 205 S. Northwest Hwy .• Park. RidgejIII. . 
SylvaniaUghting Prods., Sylvanie Eiectac Prods" Inc.,))a~~ers, Mass. 
Taflet Bectronics. Inc., 27"ll Brooklyn.QUeeos Expwy' .. I'!" Woodside, N, Y •. 
Terado Corp., 1068 RayDIond Ave.,.St Paul, .Minn, . 
T~yo Bec. Co., lid., !4-8i 1-Cho.me.Uch.J(anda, Chiyodli-ku, Tokyo. Jap': 
U: S. Radium Corp., 110 E. kan~r, Ave., Milrristown. N. J.. ..... 
Union Carbide Corp .• Consumer Products DiY .• 270 Park Ave., New York. N •. Y: 

. . VemalineProds)Co •• lnc •• !lSSW •. MainSj. •. Wyckoff. N; J. .. . .. 
Vitality Bulbs Lid., Beetons Way. Bury Saiot ~munds, Suffolk, Eng. .,' 

WaberEiectronics, )nc.,211QO N. SeeondSt, Philadelphia. Pa. 
Westmoreland Plastics Co .• 135 Gertrude St. latrobe, PI. 

LIGHTS. EDGt LIGHTING,. PANEL 
Dial"" Carp. •• Stmrt Ave •• Brooklra.N. J., .... ' .. ".. .. P 1782 
LaIIps, lee., 17000. S. Wallenl An., Ga'nlena, CaIH. 
Leecrafl Mig. C •• lnc.,21-1844th ·Rd.;,tonllslalll City, II. Y. p 1801 
Marco.IJak CD •• P .0.8014011. Allllhalm, Calif. . .. 
Si .... Rta.Iee. 1933 BICII ABI. "plaia, N. L.............. P 1804 
Sloan CD. 7714 SIll F.manH .Rd., San VaillJ.CaIH. •• • •• • • . • .P 1809 
Sylnnia Dee. Prods.. Inc. •. Estes St. IpS1lfcll. Mass...... P 1812.1813 
Ackerman Engravers. Inc., '43-22 36th St, long Is~nd City. N. V: 
.Aerolite Elactronics Corp .• 2207 Summit Ave,,~nion City. N.l . 
Almar Engraving Co .• Inc .• 91-31121 St., Richmond Hill, N. V. 
B & B Elclrn. Prods.; 2161 S. Platte River Dr., Denver, ,Colo. 
Bodnar Prods. Corp.; 30 Grove St, New Rochelle. N. Y. ~ 
Canred Preclslo~ Inds., Inc., 630 Fifth ~ve., Now York. N. V. 
Chicago Miniature lamp works, 4433 Ravenswood Ave., Chicago, 111. 
CalIstal Dynamics Corp •• 219 Rose Ave., Venice. CaIH. 
Controis Co. of Amer., Cont SWitch Div., 1420 Delmar Dr.; Folcroft, Pa, 
Devco Engrg .• Inc., Pier lane W., Caldwell, N. J. 
Display Control, Div. luminator, Inc., Box 278, Plano, Texas 
Bjay Corp., 9062 Old 'Annapolis Rd •• Columbia. Md. 
Farwesl Mfg. Div .• Inc., 32nd II 124th. S.E., 8ellevue, Wash. 
Felsenthallnstruments Co .• 7450 W. Wilson Ave .. Chicago. III. 
Glar'Ban Corp., 496 Kennedy Rd., Buffalo, N. Y. 
NIP Co., Inc., BOX 127, Temple City, Calif. 
Photo Chemical Prods. of Cain •• 1715 Berkeley, Santa Monica, CaIH. 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn, N. Y, 
Sun Dial & Panel Corp .• Box 326. Caldwell, N. J. . 
Sylvania lighting Prods., Sylvania Electric Prods., Inc .• Danvers, Mass. 
Symbolic Displays. Inc., 1188 N. Batavia St. Orange, Calif. 
Taffet Electronics, Inc .• 27-01 Brooklyn.Queens Expwy., W .• Woodsid8, N. Y. 
U. S. Radium Corp .• 170 E. Hanover Ave., Morristown, N. J. 
VemalineProds.Co .• Inc .• 455 W. Main St, Wyckoff, N. J, 
Vitality Bulbs ltd., Beetons Way. Bury Saint Edmun~ Suffolk, Eng. 

LIGHTS, INDICATOR-SEE LIGHTS. DIAl., 
PANEL, ETC.-ALSO SEE READOUTS 

LIGHTS, INFRARED . 
t.ristle Bectrle Corp •• 34D4A W •. 67 SI., Los Aagelel, Calif. 
ACR Bctrns. Corp., 160 5th Ave., Nevi York, N. V. 
Aerospaca Controls Corp., 215 W. 131 St. Los Angeles, Calif. 
Autolron, Inc .• 3629 N. Vermilion, Danville, .111. 
Cintra Physics Internllional Co., 440 Logue Ave., Ml. View, Calif. 
Display Contiol, Div • .luminator. Inc., Bbx 278. Pianq, Texas . 
Eagle Electric Mfg. Co .• Inc., 23·10 Bridge Plaza· S., Long Island. City, N. V. 
Egan laboratory. 107·56 1l3th St .• Richmond Hill, N. V. . 
Eimac, 3D1lndustrial Way, San Carios, Cam. 
Eiectro-Optlcal Systems, A Xerox Co., Pasadena, Calif. 
Engelhard Hanovia, Inc •• 100 CIIestnut St., Newark, N. J. 
Glannini·Voltex. 12140 E. Rivera Rd., Whittier; Cain. 
Hemilton Induslries. Box 504, Winter Haven, Fla. 
Miskella Infra·Red Co .• 7301 Grand Ave., Cleveland. Ohio 
Monsanto-Elctrn. Special Prods., 10131 Bubb .Rd., Cupertino, CalH. 
Oriel Optics Corp .• 1 Market St., Stamford. Conn. : 
PEK, Inc., 825 E. Evelyn Ave., .Sunnyvale, Calif. 
Schoeffel Instrument Corp .• 24 Booker Sj., Wlltwoo~, N. J. 
Sensor Corp., 97 Indian Field Rd;, Greenwich, Conn. 
Sylvania Lighting Prods" Sylvania Electric Prodt·, fric •• Danvers, Mass. 
Xenon Corp., 39 Commercial St,Medford. Mass. 

LIGHTS, INSPECTION-SEE iAMPs, 
MAGNIFYING 

LIGHTS, NEON, TEST-
SEE LIGHTS, p!lESs.rO,TEST 

LIGHTS OIL·TIGHT 
Dillight Corp. Btl. Stewart AYe. BraUIJn. N. Y... • • . • • . •• P 1782. 1783 
Dran Mig. CI. 4826 N. Olcott An., HlIWOod Katf. It ....•.• P 1784 
GenII'll Bactrlc Co.. EIcIrI. COli,. ~les Oper •• I River Rd., ScheneCtadJ, N. Y. 

. .. .. .p 1792 
Honeywell. Micro SwitCh DIY., 11 W. Sprinl St. Fne"rt, III 
JwlOl, E. f.,.Co., 1923 lOti Ave.. S.W •• W.seCI, Mian. 
Leecraft Mig. Ce. IR,2H8 441l Rd.; .Len( Islaad CIIJ, N. Y. p 180.1 
Micra Switch, .Olt. Ha • .,.el~ 11 W. S,rilll St, Fn."rt, Iff. " 
PJIa.flational Co.. Collll8Clllr DIY •• I~ •• ilastRer AB. Chicap, III. 
SllIn Ca.. 77B4 SIll Femandl Rd.iSun VallaJ,.CIIH. ..• ....•. p .1809 
Allenllradl~y ClI., 1201 Soqth 2nd $I., Milwaukee, Wise.·, 
Chicago Miniature lamp Works, 4433 Ravenswood Ave .• Chicago, III. 
Controls Co. of Amer .• Cont. SWitch Div., 1420 Delmar pr., Folcroft, Pa. 
CuHer,Hammer, Inc., 4201 N: 27 St., Milwaukee, Wise. I 

Design Products Corp .• 1925 W .. Maple Rd., Troy. Mich. 
Furnas Electric Co .• 11~7 McKee $I., Bata~ia, III. 
Mechinery Eiectrification, rnc., 56 Hudson St.. Northboro, Mass. 
National Acme Co., 170 Easll31 St., Cleveland .. Ohio 
Signllindicator Corp., 42 Stewait Ave., -Brooklyn, N.· Y. 
Square D. Co., 205 S. Northwest Hwy., Park Ridge. III. 
VemailnePr.ds.Co •• Inc.. 45~W. Main St.. Wyckoff, N. J. 

LIGHTS, PLACARD-SEE LIGHTS, DIAL/ 
PANEL, PILOT & ACCESSORIES 

LIGHTS, PRESS-TO .. TEST'\.·.· . 
Cadinl Elee. Inc, 5D5New Part An., West Hartford, CanL 
Dlalight Corp •• 80 ~ Avi;, Bra_II. Y; .•. ,: ... , ,.... P 17$3_ 
DTIII.MIg. Co.. 4828N. Olcott A .... Hansood 1IgIs.. IlL .. p. 1784, 1785 
GenII'll Baclric Co., BeIrn. Compo Silas Opar •• llIInr Id.; Sclenectady, n. 
. .,. 'p 1792 
Graplll.lnc., 589 BUlgrove AM •• LI GllnP;It ........ :, ... p2727 
Honeywell. Micra Switch Olt. 11 W. Sprlal $I..1reeport, III. .. p 'I157 
IlIIustrlal. Devices Inc.. ~,,,,, Ad., Ed ..... , •.. 1I. J • .. ,.,.. P 1796 
1nfo.Lite, Cartelli TecuolelJlnc.,,45-121D8th Sf., Cor~oa,.N. Y. 
Marco-Oal Co .. P.o. BOI04411 .• ,.el"" Cain •.. : •• ,.; .. ,,' ..•. p 2750: 
Mast.r Specialties Co •• 16411 Monrnil,Costa M~ss. Cam.,,, ....... p'Z153 
lIlcn SWilcll,Olv.Hlneywi!I, "W. Sprl~i Sf., Fret[lort,.rn; ii:'~ P 2751 



Sorenson Lighted Controls. In •.• 530 Oakwood A .... West Hartford. Conn. 
p 1810 

Transistor Electronics Corp .. Box 6191. Minneapolis. Minn. .... p 1811 
Allen·Bradley Co •• 1201 SouIl1 2nd St .• Milwaukee. Wisc. 
American Communications Corp .• 171>15 Eveleth Rd .• Jamaica. N. Y. 
Chicago Miniature Lamp Works. 4433 Ravenswood Ave .• Chicago. III. 
Clark Elctrns. lab .• 1365 E. Edinger Ave .• Santa Ana. Calif. 
Coastal Dynamics Corp .• 219 Rose Ave .• Venice. Calif. 
Controls Co. of Amer .• Cont. Switch Div •• 1420 Delmar Dr .• Folcroft. Po. 
Cutler·Hammer. Inc .• 4201 N. 27 St.. Milwaukee. Wisc. 
Design Products Corp .• 1925 W. Maple Rd .• Troy. Mich. 
Display Control, Div. luminator, Inc., Box 27~ Plano, Texas 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Korry Mfg. Co., 223-8th Ave. N., Seattle, Wash. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn, N. Y. 
Square 0 Co .• 205 S. Northwest Hwy., Park Ridge, III. 
VemalineProds.Co .• Inc., 455 W. Main St., Wyckoff, N. J. 
Waber Electronics. tnc., 2000 N. Seeond St., Philadelphia, Pa. 

LIGHTS, STROBOSCOPIC SOURCE 
Amgto Corp., 4333 N. Rayenswood Ave., Chicago. III. ....... p 1779 
B r. K Instruments. Inc., 5113 West 164th St., Cle .. land, Ohio 
CML Inc., 350 leland A .... Plainfield, N. J. 
Illumination Ind~ Inc., 610 Vaqueros. Sunnyvale, Calif. p 1795 
Piolites Inc., 1275 Bioomfield Aye .• Fairfield. N. J. 
Slaughter Ca •• Moore .. Hailey Sts .• Ardmore, Okla. p 1501 
Slich~ H.1I. Co" Inc., 21 Park PI •• New York. N. Y. p 1499 
ACR Eictrns. Corp., 1&0 5th Ave., New York, N. Y. 
Abtronics, Inc., Box 712, livermore, Calif. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Arizona Elctrns., Inc., Drawer AE, Benson, Ariz. 
B & B Elctrn. Prods., 2161 S. Platte River Dr" Denver, Colo. 
Berkshire Labs, 107 Tansy Hill Rd., Milford, N. Y. 
Central Scientiftc Co., 2&00 S. Kosiner Ave., Chicago, III. 
Chadwick·Helmuth Co. Inc., 111 E. Railroad Ave., Monrovia, Calif. 
Dawe Instruments, lid., Western Ave., ACion, london W3, Eng. 
Delta Products, Inc., P.O. Box 1147. Grand Junction, Colo. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Eleetronic Brazing Co., 140 Glenridge Ave., Montclair, N. J. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Heitz, Karl, Inc .• 979 Third Ave., New York, N. Y. 
IlC, Inc., 164 Commercial St., Sunnyvale, Calif. 
Kemlite labs .• Inc., 1819 W. Grand Ave., Chicago, III. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Power instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Somerset Radiation laD., Inc., 2060 Norih 14th St., Arlington. Va. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Versa·Tronics, 3016 Deer Pass Rd., Marengo, III. 
Xenon Corp., 39 Commercial SI., Medford, Mass. 

LIGHTS. ULTRAVIOLET 
Christie Electric Corp .• 3484A W. 67 St. Los Angele~ Calif. 
Illumination Inds. Inc .• 610 Vaqueros, Sunnyvale. Calif. . .. p 1795 
ACR Elctrns. Corp., 1&0 5th Ave., New York, N. Y. 
ASCOR, Berkey Technical, 25·15 50th St., Woodside, N, Y. 
Aerospace Conirols Corp., 215 W. 131 St., los Angeles, Calif .. 
American Atomics Corp., 425 S. Plumer Ave., Tucson, Ariz. 
Atlantic Ultraviolet Corp., 24-10 40 Ave., long Island City, N. Y. 
Black light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Black light Eastern, 29 New York Ave., Westbury, N. Y. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Central Scientific Co., 2&00 S. Kostner Ave .• Chicago, til. 
EMR Photoelectric, EMR Div., Box 44. Princeton, N. J. 
Eimae, 301 Industrial Way, San Carlos, Calif. 
Engelhard Hanovia, Inc., 100 Chestnut SI., Newar~ N. J. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Gaertner Scientific Corp" 1261A Wrightwood Ave., Chicago, III, 
Gates, G. W. & Co., Inc" Hempstead Tpke. & lucille Ave., Franklin Sq .• N. Y. 
IlC, Inc., 164 Comm,ercial St., Sunnyvale, Calif. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Kemlile Labs .• Inc., 1819 W. Grand Ave., Chicago, III. 
Kollmorgen Color S1$., 67 Meehanic St., AttleDoro, Mass. 
Magnaflux Corp .• 7328 W. Lawrence Ave., Chicago, III. 
McPherson Instr. Corp., 530 Main St., Acton, Mass. 
Mico instrument Co., 80 TrowDridge St., Cambridge, Mass. 
Nester/Faust Mfg. Corp., 2401 Ogletown Rd., Newark, Dela. 
Nuclear Supplies, Box 312, Encino, Calif. 
Oriel Optics Corp., 1 Market St., Stamford, Conn. 
PEK,. Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Fairfield, N. J. 
Sara Scientific Co., Box 321, San Francisco, Calif. 
Schoeffel Instrument Corp., 24 Booker St., WestwOOd, N. J. 
Shannon luminous Matis Co., 7356 Santa Monica Blvd., Hollywood, Cal. 
Sylvania lighting Prods., Sylvania Electric Prods .• Inc., Danver~ Mass. 
TRW Instruments, 139 Illinois SI.. EI Segundo, Calif. 
Xenon Corp., 39 Commercial SI., Medford, Mass. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

LIMIT STOPS, MECHANICAL 
Jan Hardware Mig. Co .• Inc •• 47·27 31th St., Lang Island City, N. Y. p 2670 
Metric Systems Corp .• 136 N. Beal St. Fort Watton Beach. Fla. p 787 
Northfield Precision instr. Corp •• 4400 Austin Blvd •• Island Park. N. Y. 

. p 1751 
Precision Mechanisms Corp .• 44 Brooklyn Ave., Westbury, H. y, p 2671 
S.E.C.S., Inc., 111·56 3BII1 St. lang Island City. N. Y. .,....... p J 234 
Sterling Instr .• 76 .E..Second St.. Mineola, N. Y. . ........ , . p ·1766 
Superior Mfg ... Instr. Corp .• 3im 20111 Ave., L i. C., H. Y. 
Tapeswilch Corp. at America, 320 Broad Hollow Rd .• Farmingdale, N. Y. 
Acion laboratories, Inc .• 531 Main St., Acton, Mass. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Clark Elctrns. Lab .• 1365 E. Edinger Ave .• Santa Ana. Calif. 
Display Control, Div. luminator, Inc., Box 278, Plano, Texas 

Dynamic Gear Co., Inc., 4571 N.W. 8th Ave .• Ft. lauderdale. Fla. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Gai·Tronics Corp., Box 31, Reading, Pa. 
McNally Bros. Mach. & Gear Co .• 1145 E. 79th SI., Minneapolis, Minn. 
MiUitest Corp., 88 Madison Ave., Hempstead, N. Y. 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stop ~omponents.lnc., 100 Commercial St., Freeport, N. Y. 

LIMITERS, CURRENT 
Alrpax Electronics, Inc., Seminole Diy .• Box 84lI8. Ft Lauderdala, Fla. 
Arnold Magnetics Carp •• 11264 Playa Ct. Culver City. Cal. .... p 1858 
Kepco Inc .• 131·38 Sanford Ave .• Flushing, N. Y. 

p 1972,1973,1992.1993,1997,1999,2001 
Lambda Electronics Corp •• 515 Broadbollow Rd., Meiyille. N. Y. .. p 2041 
Murata Mfg. Co •• Nalaoka. Kyoto, Japan 
PannsylYania Electronics Technology. Inc .• 1397 Frey Rd., Pittsburgh. Pa. 

p 2825 
Texas Instruments Incorporated. Components Gmup. Box 5012. Dallas. TeL 
Trio Laboratories Inc •• 80 DuPont St, Plainview. N. Y. . . . . . p 2109· 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
CGS Units, inc., 73 Saginaw Dr., Rochester, N. Y. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Diversified Elclms., Inc .• Box 6231. Evansville, indo 
Halmar ElectroniCS, Inc., 1544 W. Mound St., Coiumbus, Ohio 
Machinery Electrification, Inc., 56 Hudson SI., NorihDoro, Mass. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
SKG Associates, In~, 206 Eustis St, Boston. Mass. 
Texas instrumenls, Inc .• 34 Forest SI., Attleboro, Mass. 

LIMITERS, MICROWAVE 
ARRA. Inc •• 15 Hamid Ct. Bayshore. N. Y. ................ p 1646 
LEL Diy. Varian, 75 Akron St. Copiague. N. Y. ..... ......... p 1681 
Microwave Cavity Labs, Inc.. ION. Beach Ave .• La Grange. ilL 
Nippon E1ee. New York Inc, 200 Park Ave •• New York. N. Y. 
Philco/Ford Corp •• C & Tioga SIs., Philadeiphia, PI. 
Veetor Industries. 821 San Antonio Rd •• Palo Alto, CaIH. ... .. p 1717 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Calvert Electronics, Inc .• 220 East 23rd SI., New Yori<, N. Y .. 
Collins Radio Co" Dallas, Texas 
General Microwave Corp" 155 Marine St., Farmingdale, N. Y. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City. Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
MelaDs, 3300 Hillview Ave., Palo Alto, Calif. 
Metcom, Inc., 76 lafayette SI., Salem, Mass. 
Micro·Radionics, Inc., 14844 Oxnard SI., Van Nuys, Cal. 
Micro State Eiectronics, 152 .floral Ave., Murray Hill, N. J. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microt"h. 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burl ington, Mass. 
Microwave Dev. Labs. Inc" 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Dlv.,Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Physical Electronic Labs., 1185 0'8rien Dr., Menlo Park, Calif. 
Ramcor, Inc .• 270·[ Pulaski Rd., Huntington, N. Y. 
Somerset Radiation lab., inc., 2060 Norih 14th St., Arlingion, Va. 
Sperry Microwave Elctns. Div., Box 4648, Clearwater, Fla. 
Varian Assoes., 61\ Hansen Way, Palo Alto, Calif. 
Watkins·Johnson Co., 3333 Hillview, Palo Atto, Calif. 
Wheeler labs. Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 

LIMITERS, NOISE 
Collins Radio Co .• Dallas, Texas 
Dejense Eictms., Inc., Rockville, Md. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 

LIMITERS, PULSE 
Tria laboratorias Ine.. 80 DuPentSt, Plainview, H. Y. . . . . .. p 2109 
Kingmann·White, Inc., 653 S. Melrose St, Placentia, Calif. 
loral Elctrn. 81s., 825 Bronx River Ave., Bronx. N. Y. 
Metcom, Inc., 76 lafayette St., Salem, Mass, 
Micro State Electronics, 15Hloral Ave., Murray Hill, N. J. 
Optical Electronics Inc .• Box 1l140, Tucson, Ariz. 
Transystems Elctrn. Co., 2200 Centrai Rd., Fort lee, N. J. 

LIMITERS, SURGE 
ATR Electronics. Inc., 300 East 4th St., St Paui, Minn. ..• . • . • p 1832 
Joslyn Eletrn. Sys •• &B&B Cortona Dr .• Goleta. CaIR. ..... p 2740,2741 
Trio laboratories Inc •• 80 DuPont St, Plainview. H. Y. . . . . . . p 2109 
Bradley Semiconductor Corp., 275 Welton St., New Haven. Conn. 
Edal Indusiries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Gombos Microwave Inc., 48 Webro Rd .• Clifton, N. J. 
Metcom, inc., 76 Lafayette St., Salem, Mass. 
Modular Circuits Inc .• 4420 Transmission Rd .• Phoenix. Ariz. 

LINE FAULT LOCATORS-SEE LOCATERS, 
CABLE. & LINE FAULT . 

LINE STRETCHERS, MICROWAVE-
SEE MICROWAVE LINE STRETCHERS 

LINEAR DISPLACEMENT INDICATORS-SEE 
INDICATORS, LINEAR DISPLACEMENT 

LINERS. TUBE SHIELD-SEE SHIELDS, TUBE. 

LINES. SLOnED-SEE SLOnED LINES, 
MICROWAVE 

LOCATORS, OPEN·SHORT 

LINKS, ANTENNA 
AELInc .• P.O. Box 552. Lansdale. Pa. ..... . .. . .. .. ... .. p 540 
Aerospace Research Inc., 130 lincoln St. Boston, Mass. 
Electronic Resources, Inc .• 4581 Colorado Blvd .• Los Angeles. Cal 
LEL Diy. Varian, 75 Akron St. Copiague. H. Y. 
Hlppon Elec. New York Inc, 200 Park A .... New York, N. Y. 
Canoga Eleetronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Dallas, Texas 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Microwave Dev. labs. Inc" 87 Cresent Rd., Needham Hgts., Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass. 

LINKS, RELAY \ 
1 •• SwHch Carp., 2955 Randolph St.. Costa Mesa, Calif. 
Nippon E1ec. New York Inc., 200 Park Aye.. Hew York, N. Y. 
RHG Eiectronics Lab Inc., 94 Milbar BIYd .• Farmingdaie, N. Y. 

p 1695-1697 
Antitsu Elee. Co., ltd., 12·20, Minamiazabu 4 chome. Minato·ku, Tokyo, Jap. 
Collins Radio Co., Dallas, Texas 
Hughes Aircraft, Aerospace Gp., Centinela Ave.~ Teale St., Culver City, Cal. 
Hughes Aircraft Co., Grouod Sys. Group. 190\ Malvern St.. Fullerton, Cal. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
RCA, Defense Elctm. Prods .• Marne Hwy., Morristown, N. J. 
Raytheon Co., Comm. & Data Proc. Opet., 

1415 Boston Providence Tpke., Norwood, Mass. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 

LIQUID CONVERTERS, CRYOGENIC-
SEE CRYOGENIC LIQUID CONVERTERS 

LIQUID CRYSTALS-SEE CRYSTALS, 
LIQUID, TEMPERATURE INDICATING 

LIQUID-LEVEL INDICATORS-SEE 
INDICATORS, LIQUID-LEVEL 

LOAD CELLS-SEE CELLS, LOAD 

LOADS. DUMMY-SEE DUMMY LOADS 

LOCATORS. CABLE & LINE FAULT 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. 
Associated Research Inc •• 3773 W. Belmont Ave .• Chicago. III. 

p 1324,1325 
Beckman Instr •• Inc., Cedar Groye Oper., 89 Commerce Rd .• Cedar Grove. N. J. 

P 1337 
Biddie. James G. Co •• Township line & Jolly Rds •• Plymouth Meeting, Pa. 

p 1340 
Clblemaster Div., 13215 Leadwell St. N. Hollywaod. Cain. .... p 1355 
Del Electronics Corp •• 250 E. Sandfoni Blvd .• Nt Vernon. N. Y. 
Hlpotronics. Inc., Rie. 22. P.O. Drawer A, Brewster. H. Y. 

p 1399,1400,1401 
Peschellnslrs., Inc .• Cape Coral Ind. Park, Box 847. Cape Coral, Fla. 

p 1458,1459 
Phitco/Ford Corp., C & Tioga Sts., Phitadelphia. Pa. 
Servo Corp. of America, 111 Hew South Rd., Hicksville, N. Y. 
Silallcross. E. Preston St, Selma, H. C. . . . . . . . . . . . . . . . p 1483 
Slaughter Co .• Moore & Hailey Sts.. Animore, Okla. ... p 1500, 1501 
Sauthfield Etctrns .• 21250 10 V, Mile Rd" Soutlifield. Mich. .... p 1504 
Terscan Corp., 2446 N. Siladeland A ... , Indianapolis. Ind. 
Addison Electric Co., inc., 1101 Bristol Rd., Mountainside, N. J. 
Amits" Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
81udworth Marine Div., 10 Adams SI., linden, N. J. 
Clinton Instrument Co., Boston Post Rd., Clinton, Conn. 
Delcon Div., 333 logue Ave .• Mt. View, Calif. 
Electro-Alarm Safety Devices, 745 N, Pleasant, Fresno, Calif. 
FRllnc., 1890 Embarcadero Ave., Palo Alto, Calif. 

, Ferranti Elee., Inc., E. Bethpage Rd., Plainview, N, y. 
Hewiett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teaie St., Culver CiiyeCal. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Instrument Labs. Corp., 315 W. Walton PI., Chicago. III. 
lab Eleetro-Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Northeast Elecironics Corp., Box 649, Concord, N. H. 
Petty Geophysical Engrg. Co., 700 Tower Bldg., San Antonio, Tex. 
Railway Communications, 9351 East 59th SI.. Raytown, Mo. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Superior Continental Corp., Box 489, Hickory, N. C. 

LOCATORS. METAL-SEE DETECTORS, METAL 

LOCATORS. OPEN·SHORT 
Associated Research Inc .• 3773 W. Beimont Ave .• Chicago, III. 

p 1324,1325 
Beckman lastr •• lnc •• Cedar Grave Oper •• 89 Commerce Rd •• Cedar Grave. N. J. 

p 1337 
Cablemastar DiY •• 13215 Leadwell St.. H. HDliJWood. calH. .... p 1355 
Hipotronics. Inc •• Rle. 22. P.O. Drawer A, Brewster, N. Y. 

p 1399,1400,1401 
Intronlcs, Inc •• 57 Chapel St. Hewton, Mass. 
Peschellnslrs .• Inc •• Cape Coral Ind. Park, Box 847, Cape Coral. Fla. 

p 1458,1459 
Slaughter Co., Moore & Hailey SIs .• Ardmore, Okla. .... p 1500,1501 
Addison Electric Co., inc., 1101 Bristol Rd., Mountainside, N. J. 
Clinton Instrument Co., Boston Post Rd .• Clinton. Conn. 
Delcon Div .• 333 logue Ave .• Mt. View, Calif. 
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LOCATORS. OPEN·sHORT (Cont'd) 

Hewlett·Packard Co., 1501 Page Mill Rd., palo Alto, Calif. 
Instrument Labs. Corp., 315 W. Walton PI., Chicago, III. 
Sentron, Inc., P. O. Drawer 610, New Milford,.Conn. 

LOCATORS. PIPE & CABLE",,;sEE 
DETECTORS. METAL 

LOCKS, DIAL & SHAFT 
Aocurate E1ectroni.s Corp., Box 935J, .Elyria, Ohio 
Electronic Hardware Corp., 18008 Liberty Ave" Jamaica, N. Y. 
Hellironics Corp., 918 McCarter Hwy., Newark, N. J. .. . .. . . . .. p 1220 
Jackson Bros. (London) Lid., 258 Broadway, /lew York, N, Y. 
Jan Hardware Mfg. Co" Inc., 47·27 361h St., Long .Island City, N. Y. P 2670 
Millen, lames, Mfg. Co. Inc., 150 Exchance. St., Malden, Mass. 

P 1174.1175.2913 
Nalional Tel·Tronios Corp., 56 Sl Casimir Ave .• Yonkers, N. Y. .. P 929 
PosHrani. Indr., Inc., 1906 S. Stewart, Sprinlf/eld,Mo. 
RaJiheon Co., Ind. Components Oper., 465 Centre SI., Quincy. Mass: 

p1176 
s.E.C.S., Inc., 19-5B 3tth St., Loni Island City, N. Y. 
Smilh. H. H., Inc., B12 Snediker Ave., Brooklyn, N. Y. ......•. P 993 
Walers Mfg. In •. , 533 Boston Post Rd., Wayland, Mass. ...... P 2503 
Abacus Electronics. Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Adams Rite Mfg. ,Co" 540 W. Chevy Chase Dr., Glendale, Calif. 
Amatom Efctrn. Hardware Co., 81 Rockdale Ave., New Roc'elle, N. Y. 
Bimbach Co. Inc., 177 Hanse Av.e., Freeport, N. Y. 
Bud Radio, Inc., 4605 East 355t. St., Willoughby, Ohio 
Federal Screw Prods., Inc., 3917 N. Kedzi. Ave., Chicago, III. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
National Radio Co., Inc., 37 Washington St, Melrose, Mass. 
PIC Design Corp;, 477 Atlantic Ave., E. Rockaway, N. Y. 
USECO Div., Litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Vemaline Prods:Co., Inc., 455 W. Main St., Wyckoff, N. 1 

LOGIC CIRCUITS-SEE CARDS. LOGIC: 
CIRCUITS. INTEGRATED: MODULES. LOGIC 

LOUDsPEAKERs.,...sEE SPEAKERS 

LOfcr~rl.\-~i~T~AIiNr,LNiOrch~fJRIEs. 
METAL 

LSI CIRCUITS-SEE CIRCUITS. LARGE SCALE 
INTEGRATION 

LUBRICANTS-ALSO SEE GREASES 
Chomerlos, Inc, 85 Mystic St, Arlington, Mass. ......•..... P 1640 
Dow Corning Corp., Midland, Mich •........ ,. . . . .. . .. P 1582. 15B3 
GraphHe Metallizing Corp., 1036. Nepperhan Ave., YOnkers, N. Y. 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle P~ce, N. Y. 
Bendix Corp" Vac~um Div., 1775 Mt Read Blvd., Rochester, N. Y. 
Borden Chemical Co., Krylon Dept, Ford & Washington, Norristown, Pa. 
CRC Chemicals, Div. C.l Webb, Dresher, Pa, 
Caig Laboratories, Inc., 155 Sullivan la., Weslbury, N. Y. 
Cerac, Inc., Box 597, Butler, Wisc. 
Chemplast, Inc., 923·ISO Dey Rd., Wayne, N. 1 
Chemtronics, fnc., 12GO Ralph Ave" Brooklyn, N. Y. 
Electronic Chemical Corp., 813 Communipaw Ave., Jersey City, N. J. 
Extrudonics Inc., 1002 Jersey Ave., New Brunswick, N. 1 
General Electric Co., Silicone Products Dept, Waterford, N. Y. 
Houghton E. F. & Co., 303 W. lehigh Ave., Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St,. Culver City, Cal. 
Humble Oil & Refining Co., P.O. Box 2180, Houston, Tex. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. y, 
Kano labs" Inc., 1000 Thompson la., Nashville, Tenn. 
MacDonald & Co., 213 South Brand Blvd., Glendale,Calif. 
Midsil Corp., 27 Bland St, Emerson, N. 1 
Miller, H. Corp., 4th & Bristol Sts., Philadelphia, Pa. 
Miller·Stephenson Chem. Co., Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
Nelson Vacuum Pump Co., 2133 4th St., Berkeley, Calif. 
Nye, W. F., Inc., Box G 927, New Bedford, Mass. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
Poxylube, Inc., 541 S. Webster Ave., Indianapolis, Ind. 
Pro-Chem Inc., 16536 BrOadway Ave., Cleveland, Ohio 
Ram Chemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena, Calif. 
Rawn Company, Inc., Box 9, Spooner, Wisc. 
Richardson Co., 2640 Lake St, Melrose Pk., III. 
Shannon luminous Matis Co., 7356 Santa Monica Blvd., Hollywood, Cal. 
Stevenson Bros, & Co, 110 Race St., Philadelphia, Pa. ' 
TechnHool, Inc., 1216 Arch St, Philadelphia, Pa. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York, N. Y. 
Vitramon, Inc., Box 544, Bridgeport, Conn. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lobanon School Rd., W. Mifflin, Pa. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 
X·Acto Precision Tools, In~, 4841 Van Dam St., long Island City, N.Y. 

LUGS-SEE TERMINALS. LUG 

LUMINESCENT CHEMICALS-SEE CHEMICALS.' 
~UMINESCENT ' 

LuMINOUS PAINTS-SEE PAINTS. LUMINOUS 

LVDT'5-5EE TRANSDUCERS, DISPLACEMENT, 

MACHINES, AXIAL L~ STRAIGHTENING, 
AUTOMATIC 

Barnes Corp.,24 N. LansdownaAve., Lansdowoe, Pa. 
Universal Inslrs. Corp., 139 E. Frederick St., Binghamton, N. Y. 

P 2156,2157 
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MACHINES •. BALANCING-SEE BALANCING 
EQUIPMENT 

MACHINES. BLUEPRINT-
SEE BLUEPRINT MACHINES 

MACHINES. CHEMICAL MILLING 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsfoni, N. Y. .. P 2152 
Allis-Chalmers, Box 512, Milwaukee, Wisc, 
Chemcut Corp., 500 Science Park Rd., Stale College, Pa. 
EPEC Inds" Inc., New Bedford Industrial Park, New. Bedford, Mass .. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
Kulicke & Sofia Inds., Inc., 135 Commerce Dr., fort WashingtOn, Pa. 
Plat Engeg. Co., 518 Ryers Ave., Cheltenham, Pa. 
Western Technology, Inc., 220 W. Central, Santa Ana, Calif. 
licon Corp., 63 E. Sandforq Blvd., Mount Vernon, N. Y. 

MACHINES. CLEANING-ALSO SEE 
$~~:~E3~l::I~NIC: MACHINES. 

Blackstone UHrasonlcs, Inc., 820 Center St, Sheffield, Pa. ... .. P 2919 
Krassilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. .. P 2152 
Advanced Patent Technology, Inc., 919 W. Bonanza Rd., las Vegas, Nev. 
Aubin, A. E Co., Box 29, Glastonbury, Conn. 
Barrett, Leon J" Co., 1450 Grafton Rd., Worcester, Mass. 
Cobehn Inc., 226 Passaic Ave., Fairfield, N. 1 
DoAil Co., 254 N. Laurel Ave., Des Plaines, III. 
Oynasonics Corp., BOx 672, Pipestone, Minn. 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
Industrial Washing Machine Corp., 32 Main St, Matawan, N. J. 
Inland Manufacturing Co" 1108 Jackson St, Omaha, Nebr. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., St louis,~o. 
lewis Corp., Rte, 6, Woodbury, Conn, 
Marcal Electro·Sonics, P.O. Box 185, Burbank, Calif. 
Neumade Products Corp., 720 White Plains Rd., Scarsdale, N. Y. 
Oakite Products, Inc., 50 Valley Rd., Berkeley Heights, N, 1. 
Sara Scientific Co., Box 321, San Francisco, Calif. 
Technic, Inc., Box 965, Providence, R I. 
Tronic Corp., Box 247·E, Belmont, Calif. 
Wheelabrator Corp" 1478 S. Byrkit St, Mishawaka, Ind. 

MACHINES. COIL·WINDING ' 
Amacoil Machinery, Inc., 111 Plain Ave., New Rochelle, N. Y. 
Coil Winding Equip. Co., Railroad Plaza, Oyster Bay, N. Y. 
Elden Mfg. Corp., 2712 N. Elston Ave., Chicago, III. 
Eubanks Engineering Co., Box 563, 225 W. Duarte Rd., Monrovia, Calif. 
Gorman Machine Corp., 480 S. Main St, Randolph,Mass. 
Granite State Machine Co" Inc., 124 Joliette St, Manchester, N. H. 
Halm Instrument Co., Inc., Glen Head Rd" Glen Head, N. Y. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Kahle Engrg, Co., 3322 Hudson Ave., Union City, N. J, 
Leesona Corp., Mirybrook Rd., Danbury, Conn. 
Mechanical Technology, Inc" 968 Albany-Shaker Rd., latham, N. Y. 
Micalil, ltd., clo Universal Mfg. Co., Inc., 1168 EM Grove St, IrVington, N. J, 
Nichols, R. H. Co., Ltd.,. 4544 Dufferin St, Toronto, Ont, Can. 
Possis Machine. Corp., 825 Rhode Island Ave. S., Minneapolis, Minn. 
Rea Magnet Wire Co., Inc., 3600 E. Pontiac St, Ft. Wayne, Ind. 
Solatron Enterprises, 421 E. Beach Ave., Inglewood, Calif. 
St,vens, Geo., Mfg. Co., Inc., GOOI N. Keystone Ave.; Chicago, III. 
TechnHool, Inc., 1216 Arch St, Philadelphia, Pa. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
Universal Mfg, Co., Inc., 1168 Grove St, Irvington, N. J.\ 
Wellington Technicallnds., Inc" 55 Honeck St" Englewood, N. 1 
Wolfson, P. 1 Co., Inc., ISO Broadway, New York, N. Y. 

MACHINES. COIL·WINDING. TOROIDAL 
Arnold Magnetics Corp., 11264 Playa CI., Culver City, Cal. P IB58 
Coil Winding Equip. Co" Railroad Plaza, Oyster Bay, N. V-
Elden Mfg. Corp., 2712 N. Elston Ave., Chicago, III. 
Harder, D. C. Co., Inc., 258~.K St, San Diego,Calif. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. 1 
leesona Corp., Mirybrook Rd., Danbury, Conn. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
Torrington Mfg. Co., 100 Franklin Dr., Torrington, Conn, 
Universal Mfg. Co., Inc., 1168 Grove St., Irvington, N. ). 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 

MACHINES. COMPONENT HANDLING & 
FEEDING 

Barnes Corp., 24 N. Lansdowne Ave., Lansdowne, Pa. 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Gruve, N./. 
Boonton Electronics Corp., Ria. 287 al Smith Rd., Parsippany, N. J •. 

P 1348 
E1co Corp., Maryland Rd. & Computer Ave., Willow Grove, .Pa. .. P B99 
Eraser Co. Inc., Box 1342, SIracuse, N. Y. 
Unlversallnstrs. Corp., 139 E. Frederick St, Binghamton, N. Y. 

P 2/56,2157 
Aidlin Automation, Inc., 1613 E. New York Ave., Brooklyn, N. Y: 
Anchor Specialty Mfg, Co., 300 Hollister Rd., Teterboro, N. J. ~ 
Automation Devices, Inc., Box A.D., Fairview, Pa. 
Barnes & Reinecke Inc., 351 E. Ohio St, Chicago, III. 
C. E. M. Co., Inc" 24 School St., Danielson, Conn. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 

. Daymarc Corp., Bear Hill Rd., Waltham, Mass • 
.' Eyelet Tool Co., Inc., 76 Rogers St, Cambridge, Mass. 

Federal Machine Co .. Inc., 807 Garfield Ave., Jersey City, N. ). 
, Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grov., N. ). 
General Staple Co., 28 East 22nd St., New York, N. Y. 
Halm Instrument Co., Inc., ;;Ien .Head Rd., Glen Head, N. Y. 
Hardman, Inc., 600 Cortland St, Belloville, N. J. 
Heller Industries Inc., 30 N. 15th St., East Orange, N. J. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N). 
Laser Technology, Inc., 10624 Ventura Sivd" N, :Hollywood, Calif. 
litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., latham, N. Y. 
Midwest Automatic, Inc., 510Third St., Des Moines, Iowa 

Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Ragen Precision Inds"lnc., 9 Porete Ave., N. Arlington, N. J 
Siliconix, Inc., 1140 W. Evelyn Ave" Sunnyvale, Calif. 
Universal·Automatic Corp., 2064 S. Mannheim Rd" Des Plaines, III. 

MACHINES. COMPONENT INSERTING 
E1co Corp., Maryland Rd. &. Computer Ave., Willow Grovo, Pa. .. P B99 
Eraser Co. Inc., Box 1342, Syracuse, N. Y .. 
Seperlor Electric Ca., 1000 Middle St., Bristol, Conn. 
U. S. Terminals Inc., 7502 Camargo Rd., Cincinnali, Ohio ... ,.. P 1003 
UniversallnstrL Corp., 139 E. Frederick St" Binghamton, N. L. p 2156 
Aidlin Automation, Inc" 1613. E. New York Ave., Brooklyn, N. Y. 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
C. E. M. Co., Inc., 24 School St., Danielson, Conn. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. ). 
Eyelet Tool Co., Inc., 76 Rogers St., Cambridge, Mass. ' 
Federal Machine Co" Inc., 807 Garfield Ave" Jersey City, N. 1 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Kahle Engrg, Co., 3322 Hudson Ave., Union City, N. J. 
litton Inds., USECO Div., 13536 Saticoy St, Van Nuys, Calif. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., latham, N. Y. 
Midwest Automatic, Inc., 510 Third St., Des Moines, Iowa 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Ragen Precision Inds., Inc., 9 Porete Ave" N. Arlington, N. 1 
Siliconix Inc., 1140 W. Evelyn Ave., Sunnyvale, Calif. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, Calif. 

MACHINES. CRIMPING-SEE TOOLS, 
CRIMPING 

MACHINES. CRYSTAL MANUFACTURING 
Felker Mfg. Co" 1900 S. Crenshaw Blvd., Torrance, Calif. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. J 
laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Plat Engrg. Co., 518 Ryers Ave., Cheltenham, Pa. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Universal Shellac & Supply Co., 540 Irving Ave" Brooklyn, N. Y. 

MACHINES. CUniNG 
American Inslr. Co., Inc., 8030 Georgia Ave., Si~er Spring, Md. p 1243 
Sprague Electric Co., 481 Marshali St., N. Adains, Mass. 
Automatic Die Cutting Machine Co., 149 Church St., New York, N, y, 
Black & Decker Mfg. Co., 701 E. Joppa Rd., Towson, Md. 
ChristianPrecision,cMfg. Co., Inc., 12th & Federal Sts" Camden, N. 1 
Dawe Instruments, ltd., Western Ave" Acton, london W3, Eng. 
Di-Acro, 316 8th Ave., lake City, Minn. 
DoAil Co" 254 N. laurel Ave., Des Plaines, III. 
Felker Mfg. Co" 1900 S, Crenshaw Blvd., Torrance, Calif. 
F~chburg Engrg. Corp., Cleghorn St., Fitchburg, Mass. 
Foredom Electric Co., Inc., Bethel, Conn: 
Foster & Allen, Inc" Box 466, Chatham, N: ). 
Heller Industries Inc., 30 N. 15th St., East Orange, N. J 
Hobbs Mfg. Co., 666 lincoln St., Worcester, Mass. 
Kahle Engrg. Co" 3322 Hudson Ave., Union City, N. J 
Materials Research Corp., Rte, 303, Orangeburg, N. Y. 
Micromech Mfg. Gorp., Box 97, Union, N. 1 
Miller·Stephenson Chern, Co" Inc., 16 Sugar Hollow Rd., Danbury, Conn. 
Norton Co., I New Bond St., Worcester, Mass. 
Porter, H. K., Inc., 74 Foley St., Somerville, Mass. 
Ryerson, 11..& Son, Inc., 2558 West 16th St., Chicago, III. 
Tempress Research Co., 980 University Ave .. , los Gatos, Calif. 
Western Elctrn. Prods. Co" 107 Los Molinos, San Clemente, Calif. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

MACHINES. DEFLAsHING 
Aidlin Automation, Inc., 1613 E. New York Ave., Brooklyn, N. Y. 
Aubin, A. E. Co., Box 29, Glastonbury, Conn. 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Wells Elctrns., Inc., EqUip. Div" 1701 S. Main St., S. Bend, Ind. 
Wheelabrator Corp., 1478 S, Byrkit St, Mishawaka, Ind. 

MACHINES. DEGREAsING. VAPOR-
SEE MACHINES. VAPOR-DEGREAsING 

MACHINES. DRYING 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsfoni, N. Y. .. P 2152 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
Hull Corp., 9140 Davisville 'Rd., Hatboro, Pa. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Kulicke & Soffa Inds" Inc., 135 Commerce Dr., fort Washington, Pa. 
Nee-Technology, Inc" Box 266, Montvale, N. J. 
Plat Engrg. Co., 518 Ryers Ave" Cheltenham, Pa. 
Reeve Elctrns., Inc.,60HEM·W. Lake SI., Chicago, III. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

MACHINES. ELECTRICAL DISCHARGE 
Siltronics, Inc., 140 Pennsylvania Ave., Oakmont, Pa. 

MACHINES. ENCAPSULATING 
G T I Corporation, 310 Chesmut St., Meadville, Pa. ...•..... P 2151 
Adams & Assoc., Inc., 1062 .N. Orange Grove Ave., Hollywood, Calif. 
Conforming Matrix Corp., Box 37, Sta. G, Toledo, Ohio 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
Hardman, Inc., GOO Cortland St., Belleville, N. J 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Janel, Inc.,.226 Main Ave., Stirling, N. 1 
Kahle Engrg. Co" 3322 HudsohAve., Union City, N. 1 
Kenics Corp., One Southside Rd" Danvers, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Norton Co;, I New Bond St., Worcester, Mass, 
Pennsalt Chemicals Corp., Equip. Div., 5500 .Tabor Rd., Philadelphia, Pa. 
Possis Machin. Corp., 825 Rhode Island Ave. S., MinneapOlis, Minn. 
Taylor-Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
3M Co., 3M Center, St. Paul, Minn. 
Tra·Con, Inc., 55 North St., Medford, Mass .. 
Warren Components Corp., Box 848, Warren, Pa. 



MACHINES. ENGRAVING & PROFILING
SEE ENGRAVING & PROFILING 
EQUIPMENT 

MACHINES. ETCHING. PRINTED CIRCUIT 
Kressilk ProdL, Inc., 420 Saw Mill River Rd., Elmsford, N. Y. p 2152 
Superior Electric Ca, 1000 Middle SI., Brlsto~ Conn. 
Virginia Panel Corp., Box 1106, Waynesboro, Va 
Baron·Blakeslee, Inc., 1620 S. laramie Ave., Chicago, III. 
Chemcut Corp., 500 Science Park Rd., State College, Pa. 
Cyclo·Tronics, Inc., 3858 N. Cicero Ave., Chicago, III. 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., St. Louis, Mo. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Plat Engrg. Co., 518 Ryers Ave., Cheltenham, Pa. 
Western Technology, Inc., 220 W. Central, Santa Ana, Calif. 

MACHINES. EYELET· INSTALLING 
SUperior Electric Co., 1000 Middle St, Bristol, Conn. 
Aidlin Automation, Inc., 1613 E. New York Ave., Brooklyn, N. Y. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Cimron Div., 1152 Morena Blvd., San Diego, Calif. 
Eyelet Tool Co., Inc., 76 Rogers St., Cambridge, Mass. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., St. Louis, Mo. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Segal, [, Inc., 132 lafayette St, New Vork, N. Y. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Stimpson Co., Inc., 74 Franklin Ave., Brooklyn, N. Y. 
Townsend Co., TRS Div., 530 West St., Braintree, Mass. 
USM Fastener Co., 510 River Rd., Shelton, Conn. 
USECO Div., Litton Industries" 13536 Saticoy St., Van Nuys, Calif. 

MACHINES. HELIXING LATHE 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Halm Instrument Co., Inc., Glen Head Rd., Glen Head, N. Y. 

MACHINES. HERMETIC SEALING 
G T I Corporation, 310 Chestnut St, Mead,ille, Pa. ......... p 2151 
Conforming Matrix Corp., Box 37, Sta. G, Toledo, Ohio 
Kahle Engr~ Co., 3322 Hudson Ave., Union City, N. J. 
Litton Engrg. labs., Box 949, Grass Valley, Calif. 
Mitronics, Inc., 132 Floral Ave., Murray Hill, N. J. 
Precision Arc Co., Inc., 785 Woodend Rd., Stratford. Conn. 
Scully·Jones Co., 5240 ,Belmont Rd., DownerS Grove, III. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 

~ACHINES. HOT·STAMPING 
Ackerman-Gould Co., Inc., 10 Neil Ct., Box 188, Oceanside, N. Y. 
Acromark Co., 60 Locust Ave., Berkeley Hgts., N. J. 
Aidlin Automation, Inc., 1613 E. New York Ava., Brooklyn, N. Y. 
Apex Machine Co., 3000 N.E. 12th Terr., Ft. Lauderdale, Fla. 
Automatic, Die Cutting Machine Co., 149 Church St., New Vork, N. Y. 
Defiance Machine & Tool Co., 430 Industrial Dr., Maryland Heights, Mo. 
Edwards, T. J., Inc., 25 Williams St., Boston, Mass. 
Kingsley Machine Co., 850 Cahuenga Blvd., Hollywood, Cal if. 
Manger Electric Co., Inc., W. Henry St., Stamford, Conn. 
Markem Corp., 194 Congress St., Keene, N. H. 
Matthews, Jas. & Co., 6619 Penn Ave., Pittsburgh, Pa. 
Noble & Westbrook, 20 Wes.tbrook St., E. Hartford, Conn. 

MACHINES. IMPREGNATING 
Barrett, Leon J., Co., 1450 Grafton Rd., Worcester, Mass. 
Hardman, Inc., 600 Cortland St., Belleville, N. J. 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Micafil, Ltd., c/o Universal Mfg. Co., Inc., 1168 EM Grove St., Irvington, N. J. 
National Vacuum Platers, Inc., 2641 E. Hagert St., Philadelphia, Pa. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, Pa. 
Possis Machine Corp., 825 Rhode Island Ave. S., Minneapolis, Minn. 
Red Point Corp., 105 W. Spalier, Burban~ Calif. 
Universal Mfg. Co., Inc., 1168 Grove St., Irvington, N. J. 

MACHINES. INDUCTION HEATING 
(ELECTRONIC) 

Cober E1ctrns., Inc., 7 Gleason Ave., Stamford, Conn. 
Kokusai aee. Co., Ltd, 9 Nis~ikubo-sakuragwa·cho, Minato·ku, Tokyo, Japan 
Raybond Belrns. Inc., 930 Washington St., Norwood, Mass. 
Reeve Elctrns., Inc., 60HEM·W. Lake St., Chicago, III. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Thermatron Div., Willcox & Gibbs, 1040 Ave. of the Americas, N. Y., N. Y. 
Tocco mv., 3800 Harvard Ave., Cleveland, Ohio 

MACHINES. LEAD CUTTING & FORMING 
Barnes Corp., 24 N. Lansdowne Ave., Lansdowne, Pa. 
Eraser Co. Inc., Box 1342, Syracuse, N. Y. 
Bruno·New York Inds. Corp., 636 Eleventh Ave., New York, N. Y. 
D·Vel Research Lab~ Inc., 555 Bedford Rd., Bedford Hills, N. Y. 
Harwil Co., 903 ColoradO Ave., Santa Monica, Calif. 
Heller Industries Inc., 30 N. 15th St., East Orange, N. J. 
James Eleclrn. Tool Co., Box 1482, Palo Alto, Calif. 
Kahle Engrg. Co., 3322 Hudson Ave .. , Union City, N. J. 
Manger Electric Co., Inc., W. Henry St, Stamford, Conn. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. Y. 
Pico Crimping Tools Co., 9832 Jersey Ave., Santa Fe Springs, Calif. 
Technical Devices Co., 11242 Playa Ct, Culver City, Calif. 
Western Elctrn. Prods. Co., 107 Los Molinos, San Clemente, Calif. 
Wybar Electronics, Inc., Oliva Dr., Syracuse, N. Y. 

MACHINES. MARKING & NUMBERING 
Universallnstrs. Corp., 139 E. Frederick St, BinghamtOn, N. Y... p 2156 
Ackerman-Gould Co., Inc., 10 Neil Ct., Box 188, OceanSide, N. Y. 
Acromark Co., 60 LocustAve., Berkeley Hgts., N. J. 
Apex Machine Co., 3000 N.E. 12th Terr., Ft. Lauderdale, Fla. 
Black & Webster, Inc., 281 Winter St., Waltham, Mass. 
Bostitch, Div. Textron, Inc., Briggs Dr., E. Greenwich, R. I. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Chartpak Rotex, 2620 S. Susan St., Santa Ana, Calif. 
Defiance Machine & Tool Co" 430 Industrial Or., Maryland Weights, Mo. 
Dennison Duramatic Corp., P.O. Box 20, Princeton, N. J. 

Eastern Marking Machine Corp., 30 Alabama Ave., Island Par~ N. Y. 
Edwards, T. J., Inc., 25 Williams St, Boston, Mass. 
Formulabs Industrial Inks, Inc., 529 W. Fourth Ave., Escondido, Calif. 
Gillies, D. M., Co., Inc., 66 Central St, W. Boylston, Mass. 
Gorton Machine Corp., 1122 West 13th St., Racine, Wisc. 
Halm Instrument Co., Inc., Glen ~ead Rd., Glen Head, N. Y. 
Hermes Plastics, Inc., 20 Cooper Square, New York, N. Y. 
Independent Ink Inc., 14705 S. Avalon Blvd., Gardena, Calil. 
Kimball Systems, 151 Cortlandt St, Belleville, N. J. 
Kingsley Machine Co., 850 Cahuenga Blvd., Hollywood, Calif. 
Manger Electric Co., Inc., W. Henry St., Stamford. Conn. 
Markem Corp., 194 Congress St, Keene, N. H. 
Matthews, Jas. & Co., 6619 Penn Ave., Pittsburgh, Pa. 
Noble & Westbrook, 20 Westbrook St., E. Hartford, Conn. 
Popper & Sons. Inc., 300 Park Ave., S., New York, N. Y. 
Preis, H. P., Engraving Mach. Co., 651 U. S. Hwy. 22, Hillside, N. J. 
Protronic Inds. Inc., 2415 S. Manchester Ave., Anaheim, Calif. 
Pryor Marking Products, 21 E. Hubbard, Chicago, III. 
Star Enterprises, Box 1098, Lowell, Mass. 
Wilkens, A. F., Inc., Rte. 22, Pawling, N. Y. 

MACHINES. MASK ALIGNMENT & 
EXPOSURE 

Kokusai E1ec. CD., Ltd., 9 Nlshikubo-Sakuragwa·cho, Minato·ku, Tokyo, lapan 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
Chemcut Corp., 500 Science Park Rd., State College, Pa. 
Conforming Matrix Corp., Box 37, Sta. G, Toledo, Ohio 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
Kulicke & Soffa Inds., Inc., 135 COmmerce Dr., Fort Washington, Pa. 
Micro Tech Mfg., Inc., 703 Plantation St, Worcester, Mass. 

MACHINES. MATERIAL HANDLING 
(ELECTRONIC CONTROL! 

UnlversallnslrL Corp., 139 t Frederick st, Binghamton, N. Y. 
Barnes & Reinecke Inc.,351 [ Ohio St., Chicago, III. 
Barrett Electronics Corp., 630 Dundee Rd., Northbrook, III. 
Hardman, Inc., 600 Cortland St., Belleville, N. J. 
Linear Alpha, Inc., 823 Emerson, Evanston, III. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. Y. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sunbeam Vacuum Technology Corp., 49 Pollard St, N. Billerica, Mass. 

MACHINES. METALLIZING. VACUUM-SEE 
DEPOSITION EQUIPMENT. VACUUM 

MACHINES. MEASURING 
Nikon, Inc., Instr. Div., 623 Stewart Ave., Garden City, N. J. 
Opto·Metric Tools, Inc., 304 Hudson St., New Yor~ N. Y. 

MACHINES; PARTS CLEANING-
SEE MACHINES. CLEANING 

MACHINES. PLASTIC MOLDING 
Adams & Asso~, In~, 1062 N. Orange Grove Ave., Hollywood, Calif. 
Alden Systems Co., 262 N. Main St., Brockton, Mass. 
Automatic Die Cutting Machine Co., 149 Church St., New York, N. Y. 
Di-Acro, 316 8th Ave., Lake City, Minn. 
H·P·M Div., Koehring Co., Marion Rd., Mt. Gilead, Ohio 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Morris Enterprises, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Newbury Inds., Inc., 10975 Kinsman Rd., Newbury, Ohio 
Orbit Inc., 211 Los Mol;;os, San Clemente, Calif. 
Pennsalt Chemicals Corp., Equip. Di,., 5500 Tabor Rd., Philadelphia, Pa. 
Wabash Metal Products Co., Inc., 1569 Morris St., w"bash, Ind. 
Warren Components Corp., Box 848, Warren, Pa. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. V. 

MACHINES. PLATING 
Opad Electric Co. Inc., 43·12 Walker St., New York, N. Y. 
Aubin, A. [ Co., Box 29, Glastonbury, Conn. 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Electrovert, Inc., 86 Hartford Ave., Mt Vernon, N. Y. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Metaplast Electrochemicals Corp., 915 Westchester Ave., Bronx, N. Y. 
SeI·Rex Corporation, 75 River Rd., Nutley, N. J.. 
Selectrons, Ltd., 116 East 16th St., New York, N. Y. 
Technic, Inc., Box 965, Providence, R. I. 
3M Co., 3M Center, st. Paul, Minn. 
Wolfson, P. J. Co., Inc., 150 Broadway, New Vork, N. Y. 

MACHINES. POLISHING & BUFFING 
HoUman, P. R. Co., 307 Cherry St., Carlisle, Pa. 
Laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 

Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

MACHINES. PRINTED CIRCUIT DRILLING & 
PUNCHING 

Data Technology Inc., 65 Grove St, Watertown, Mass. ....... p 1024 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmslord, N. Y. .. p 2152 
Seperlor Electric Co., IODD Middle St., Bristol, Conn. 
Unlversallnstrs. ~rp., 139 E. Frederick st, Binghamton, N. Y... p 2156 
Arvin Systems, Inc., 1771 Springfield St., Dayton, Ohio 
Christian Precision Mfg. Co., In~, 12th & Federal Sts., Camden, N. J. 
Cimron Div., 1152 Morena Blvd., San Diego, Calif. 
Dimensional Control Machinery Co., Box 504, Salem, Ohio 
Dumore Co., 1300 17 St, Racine, Wisc. 
Elpac Controls, 18651 von Karman Ave., Irvine, Calif. 
Etchomatic, Inc., Box 444; Waltham, Mass. 
Excellon Inds., 23915 Garnier, Torrance, Calif. 
Gardner·Denver Company, Gardner Expwy., Quincy, .III. 
Gorton Machine Corp., 1122 Wist 13th St., Racine, Wise. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., St. Loui~ Mo. 
Metal Removal Co., 1801 W. Columbia, Chicago, III. 
Mico Instrument Co., 80 Trowbridge St., Cambridge, Mass. 
Optomechanism~ Inc., 40 Skyline Dr., Plainview, N. Y. 
Universal-Automatic Corp., 2064 S. Mannheim Rd., Des Plaines, III. 

MACHINES. SOLDERABILITY TESTING 
Wabash Metal Products Co., Inc., 1569 Morris St., Wabash, Ind. 
Wilkens, A. F., Inc., Rte. 22, Pawling, N. Y. 
Zagar, Inc., 24000 Lakeland Blvd., Cleveland, Ohio' 

MACHINES. PUNCHING 
Allen, Alva Inds., 1001·15 N. Third St., Clinton, Mo. 
Blum, J. & Co., Inc., Box 2,92, Carlstadt, N. J. 
General Hardware MIg. Co., Inc., 80 White St., New York, N. Y. 
Strippit, Div. Houdaille Industries, Inc., Akron, N. Y. 
Whitney Metal Tool Co., 2833 Huffman Blvd., Rockford, III. 

MACHINES. REEL PACKAGING 
UniversallnstrL Corp., 139 E. Frederick st, Binghamton, N. Y.. p 2157 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 

MACHINES. RESISTANCE ADJUSTING-ALSO 
SEE RESISTANCE ADJUSTING EQUIP. FOR 
HYBRID MICROCIRCUITS 

Neutronic Corp., Box 625, 51. Louis, Mo. ................. p 1448 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 

MACHINES. RIVETING 
Acme Rivet & Machine Corp., 1116 Edgewater Ave., Ridgefield, N. J. 
Aidlin Automation, Inc., 1613 E. New York Ave., Brooklyn, N. Y. 
Black & Webster, Inc., 281 Winter St., Waltham, Mass. 
Cherry Rivet Div., Box 2157, Santa Ana, Calif. 
Chicago ~ivet & Machine Co., 950 South 25 Ave., Bellwood, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Eyelet Tool Co., Inc., 76 Rogers St., Cambridge, Mass. 
Gardner·Denver Company, Gardner Expwy., Quincy, III. 
High Speed Hammer Co., Inc., 313 Norton St., Rochester, N. Y. 
Milford Rivet & Machine Co., 857 Bridgeport Ave., Milford, Conn. 
Segal, E., Inc., 132 Lafayette St., New York, N. Y. 
Stimpson Co., Inc., 74 Franklin Ave., Brook~n, N. Y. 
Townsend Co., TRS Div., 530 West St., Braintree, Mass. 
Universal·Automatic Corp., 2064 S. Mannheim Rd., Des Plaines, III. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. Y. 

MACHINES & ACCESSORIES. 
SEMICONDUCTOR MANUFACTURING 

G T I Corporation, 310 Chestnut st, Meadville, Pa. ......... p 2151 
Kokusal Elee. Co., Ltd., 9 Nishikubo·Sakuragwa-cho, Minato-ku, Tokyo, Japan 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmslord, N. Y. " p 2152 
Sprape Electric Co. 481 Marshan st, N. Adams, Mass. 
Dniversallnstrs. Corp., 139 t Frederick St., Binghamton, N. y, 

p 2156,2157 
Dixie Diamond Tool Co., Inc., 6875 S.W. 81st St., Miami, Fla. 
Ewald Instruments Corp., Rte. 7·R, Ken~ Conn. 
Federal Tool [ngrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
Fitchburg Engrg. Corp., Cleghorn St, Fitchburg, Mass. 
HLC Mfg. Co., Inc., 700 Davisville Rd., Willow Grove, Pa. 
Hoffman, P. R. Co., 307 Cherry St., Carlisle, Pa. 
Hull Corp.,9140 Davisville Rd., Hatboro, Pa. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. J. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
Laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Lepel High Frequency Labs., 59·21 Queens·Midtown Expwy., Maspeth, N. Y. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., Latham, N. Y. 
Mechanization Assots., 140 S. Whisman Rd., Mt View, Calif. 
Micro Tech Mfg., Inc., 703 Plantation St., Worcester, Mass. 
Moser Jewel Co., 544 Fayette St., Perth Amboy, N. J. 
Neo·Technology, Inc., Box 266, Montvale, N. J. 
Norton Co., 1 New Bond St., Worcester, Mass. 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Plat Engrg. Co., 518 Ryers Ave., Cheltenham, Pa. 
Siliconix, Inc., 1140 W. Evelyn Ave., Sunnyvale, Calif. 
Tempress Research Co., 980 University Ave., Los Gato~ Calif. 
T"as Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn, N. Y. 
Wells Eletrns., fnc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 
Zicon Corp., 63 [ Sandford Blvd., Mount Vernon, N. Y. 

MACHINES. SHOCK TESTING-SEE TESTERS. 
SHOCK 

MACHINES. SILK SCREENING AND 
ACCE IES (FOR PRINTED CIRCUITS 
& T FILM MICROCIRCUITS) 

Kressilk P 420 Saw Mill River Rd., Elmsford, N. Y. ., p 2152 
Eastern Marking Machine Corp., 30 Alabama Ave., Island Park, N. Y. 
Mech-Tronic Equipment Co., P. O. Box 510, Silver Spring, Md. 
Mechanization Assocs., 2622 Frontage Rd., Mt View, Calif. 
Naz-Oar International, 1087 N. Branch, Chicago, III: . 
Podgor, J. Co., Inc., 7895 Browning Rd., Pennsauken, N.], 
Podgor, J. E. Co., Inc., Box 1714, Philadelphia, Pa. 
Tekn>Labels Co., 8160 Orion, Van Nuys, Calif. 
Wyrco Projects, Inc., Forsythe Ave., Owego, N. V. 

MACHINES. SLEEVE CUniNG 
Emer CD. Inc., Box 1342, Syracuse, N. Y. ......•..•...... p 2150 
Ackerman·Gould Co., Inc., 10 Neil Ct., Box 188, OceanSide, N. Y. 
Foster & Allen, Inc., Box 466, Chatham, N. J. 
Hedquist Machine & Tool Co., 13110 Diericx Dr., Mountain View, Calif. 
Heller Industries Inc., 30 N. 15th St .• East Orange,N. J. 
Kingsley Machine Co., 850 Cahuenga Blvd., Hollywood, ~lif. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif 
Western Elctrn. Prods. Co., 107 Los Molinos, San Clemete, Calif. 

MACHINES. SOLDERABILITY TESTING 
Multicar! Sales Corp., Dept RY399, Westbury, N. Y. . . . . . . . .. p 2833 
Cimron Div., 1152 Morena Blvd., San Diego, Calif. 

MACHINES. SOLDERING-SEE SOLDERING 
EQUIP. 
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MACHINES, SORTING 

MACMINES;.SORTING . . 
Barnes &0111., 24H. lansdowne Ave., lansdDWllt, PI. 
Beckman Instr., Inc., t:edll' _ OPer., 89 Conerce Rd., &edar GrRe, H.I. ' 
Baoaton Elmronles &olJl., ate. 281 at Smith Rd., Pmlppany, N. I. , 

p 1348,1349 
Kal\lsai Elec. &0., Lid., 9 HlshlllUb~uragwa-cbo, MlDalHu, TlkyI,J,an 
Universal lam &1111., 139 E. Frederick St, 81ng/18111111n, N. Y. .• p 2157 
Aidlin Automation, Inc., 1613 E. Nell' York Ave., Br'opklyn, N. Y. 
Automated Packaging Systems, Inc., 8400 Darrow Rd., Twinsburg, Ohil! 
Oaymarc Corp., Bear Hill Rd., Waltham Mass. 
General Atronics Colli., Ind'i. Div., 1200 E. Mermaid la." Phila., Pa. 
Heller Industries Inc., 30 N. 15th St." East: Orange, N. 1. 
J-Omega Company, 2271. Mora Dr., Mt. View, Calif. . 

• Lundy Elect. & Systems, Inc., Robert la., Glen Head, N. Y. 
Magnsflux Colli., 7128 W. lawrence Ave., Chicago, III. 
Mechanical Technology, Inc., 968 Albany.shaker Rd., latham, N .. Y. 
PhotabeIlCll., Inc., 12M East 22 St., New York, N. Y. . 
Sensor COlli., 97 Indian Field Rd., Greenwich, Conn. 

~~HJ~~h, 1~~~~J1~l:;t L~~r9.1e~IST 
MACHINES, SWAGING 
Vecter Ellctronl~ CI, tnc., 12480 Gladston. Ave. ~ar, Cal. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Aidlin Automation, Inc., 1613 E. New York Ave., Brooklyn, N. Y. 
!).Cemco, 3200 N. San Fernando Blvd., l!i)rbank, Calif. , 
Eyelet Tool Co., Inc., 76 Rogers St, Cambridge, Mass. 
Fair·Rite Prods Corp., 1 Commercial Row, Wallkill, N. Y. 
Torrington Co., Box 1008, Torrington; Conn. 

MACHINES, TAPE WINDING 
KlnelolE COIll.,,873 S. Fair Oaks, Pasadena, Cain. .•..•.••.. p 2161 
UniYlrsallnm. Corp., 139E. Frederick St., BiQghIllllln, N. Y. ' 
Cycle Equipment Co., Box 307, Los Gatos, Calif. 
Hedquist Machine & Tool Co., 13110 Dieriex Dr., Mountain View, Calif. 
Industrial Winding Mathinery Colli., Box 45, River Edge, N. J. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. ' 
3M &I., 3M Center, St. Paul, Minn. 
Universal Mfg. Co., Inc.; 1168 'Grove St., Irvington, N. J. 
WoHson, P. J. Co., Inc., 150 Broadway, New York, N. Y. 

MACHINES, TAPE·WINDING, TOROIDAL 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Leesona Corp., Mirybrook Rd., Danbury, Conn. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
Universal Mfg. Co., Inc., 1168 Grove St., Irvington, N. J. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. Y, 

MACHINES, TERMINAL·INSTALLING 
AMP Inclrporated, Box 3808, Harrisburg, Pa. 
Barnd, Corporation, Ric_ans Ave. Norwalk, Cm. ..... p 2828,2829 
BC\! COlli. Maryland Rd. & Cllllpullr' Ave., WIllow Grm, PI. .• p 899 
Molex Pm!. Co., 522. llnine Ave., _.rs Grove, III. 
SlIiIII, N. H., Inc, 812 Snedlker Ave. IIollldyn, N. Y. ...•.•... p 994 
Universallnstrs. Corp., 139 Urederil:k St., Blqhamten, N. Y... p 2157 
Vector Bactronlc Ca. Inc., 12480 Gladstone AVI., SyINr, Cal. 
Waldllll Ellctronlcs, Inc. 4633 West 53!d St., Chlcap, 10. 
Aidl,in Automation, Inc., 1§13 E. New York Ave., BrooklYn, N. Y. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Black & Webster, Inc., 281 Winter St., Waltham, Mass. 
Cambridg. Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Electric Terminal COlli., Drawer E, Pilgrim sta., Warwic~, R, I. 
Eyelet Tool Co., Inc., 76 Rogers St, Cambridge, Mass. 
General Stapla Co., 28 Ea$t 22nd St., New York, N. Y. 
Halm Instrument Co., In~, Glen Head Rd., Glen Head, N. Y. 
Jones, H., Electronics, 3086 N.Uma St,.Burbank, ,Cal. 
Segal, ,E., Inc., 132 lafayette St., New York, N. Y. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
USECO Ow., litton Industries, 13536 Saticoy St., Van .Nuys, Calif. 

. MACHINES, TRANSISTOR ASSEMBLING 
Emar Co. Inc., Box 1342, Sy~eusa; H. Y. 
Kaklsil Bec. &0., Ltd., 9 Nishilwba.sakal'agWa-cIIo, Mlnafl.ku, TlkyI, Japaa 
Sprape Electrfc C,. 481 Ma~1Ia1i st., H. Adal., Mass,.. i . 
UniYlrsallnstrs. COlli., 139 E. fred.rlck St., Blnlhllltiiii, it. Y. 
Heller Industries Inf., 30 N. 15th St., East Orange, N. J. . 
Kahle Engrg. Co., 3322.Hudson AVe., Union City, N. J. . 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., fort Washington, Pa. 
Micro Tech Mfg., Inc., 703 Plantation St., Worcester, Mass. 
P~t Engrg. Co., 518 Ryers Ave., Cheltenham, Pa. 
Siliconix, Inc., 1140 W. Evelyn Ave., Sunnyvale, Calif. 
Tempress Research Co., 9BO University Ave., los Gatos, Calif. 
Unijek Colli., Weldmatic Ow., 1820 S. Myrtle Ave., Monrovia, CaIH. 

MACHINES ULTRASONIC BONDING
.Hughas Aircraft C"" 500 Superior Ave., _Irt Beach, CI!IH •.. ' p )605 
I(ollUsal £lac. CI., Ltd., 9 Hlshikubo-5akuragwa-cho, Mlnato-kil, Tokya, Jlpan 
Sotansan Oparatlan, Rieian. AYe. Hlrwalk, Conn. 
Universal Instn. Corp., 139 E. Frederick St., B/llJlllIIIIn, H. Y. 
Advanced Patent Technology, Inc., 919 W. Bonanza Rd" las Vegas, Nev. 
Aerometries, P.O. BQX 216, San. Ramon, Calif. 
Apereo Co., 1383 luddington Rd., East Meadow, N. Y. 
Dawe Instruments, ltd" Western Ave.; Acton, London 1'13, ~ng. 
Delta Sonics, Inc., 1?918 Cerise Ave., Hawthorne, Calif. 
Kulicke & Solla Inds., Inc.; 135 Commerce Dr., fort Washingtori, Pa. 
Lindberg Hevi-jluty, .2450 W. Hubberd St.,.Chlcago, 10. 
Marcal Eiectro-50nics, P.O. Box 185, Burbank,. Calif' , '. :' .. 
Mechanical Technology, I~c., 968 A1bany.shakl\l Rd., latham, N.Y. 
Sonobond Corp., 310 E. Rosedale Ave., West Chester, Pa. . 
Therma.trpn !IN.; Willeox & Gibbs, 1f)40,Ave; of lileeoAmericas, N, Y,,;N, Y: ... , 
Unitek Corp., Weldmatfc Ow., 1820 S. Myrtl~'AYe., Monrovia, ~Iif.;;,:. 
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MACHINES, VA.IPOR.DEGREASING-. ALSO SEE, 
, CLEANERS, ULTRASONIC .', . . ' 

KressUk P!Hs.. Inc,4ZD Saw Mill River Rd. Ei'IIsrard, M. Y. 
Advanced Pate~t Technology, Inc. 919 W': ~o~anzil Rd., las Vegas, Nev. 
Baron.Blakeslee, Inc., 162D S. Laramie Ave., Chicago, III. 
Bendix COlli., Instruments & life Support DiY., . 

2734 Hickory Grove Rd., Davenport Iowa 
Cyclo-Tronics, Inc.,3858 N. Cicerq Ave., Chicago,llI. 
/lawe Instruments, Ltd., Western AYe., Acton, London W3,:Eng. 
Dynasonics Corp., Box 6n, ~ipestone, Minn. . 
Headway Research, Inc., 3713, Forest La., Garland, Tox. 
Hygrodynamics, Inc., Dept 0.2.<1. 949 Selim Rd., Silver Spring, Md. 
Interlab, Inc., 109 Wheeler live., Pleasantville, N. Y. ' 
lewis Corp., RII. 6, Woodbury,Conn. 
Mechanical Technology, Inc., 968 Albany.shaker Rd:, latham, N. Y. 
Michael, Claude,lnc.,}03 W. Ivy St., Glendale, Cain. 
Multisonic Cle8l1ing Systems, 9615 Meech Ave., Cleveland, Ohio. 
Phillips Mfg. Co., 7334 N. Clark St., Chicago, III. 
Phoenix Materials Corp., Box 39, 'Forbes Road, PI. 
Richardson Co., 2640 Lake St., MelroSe Pic., III; , 
Sara Scientific Co., Box 321, San Francisco, CaIH. 
Techn~Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Tronlc Corp., Box 247·[, Belmont, Calif. 
UIlr,lsonlcApplrof Amer., Inc., 121 W. Sunrisa Hwy., lindenhurst, N, Y. 
Wheelabrator Corp., 1478 S. Byrkit St., Mishawaka, Ind. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

MACHINES, VIBRATION FATIGUE TESTING
SEE VIBRATION TEST SYSTEMS 

~~rIWAiT~~I~f~~tHINES 
MACHINES, WIRE MARKING, HAND & 

AUTOMATlC:""SEE WIRE MARKING 
MACHINES 

MACHINES, WIRE MEASURING & CUntNG
SEE WIRE MEASURING & CUTTING 
MACHINES . 

MACHINES. WIRE WRAPPING-ALSO SEE 
WIRE WRAPPING TOOLS 

Suparior Bmrle CI., 1Il00 Mid_Ie St., Bristol, CInII. 
Unlversallnm., COllI., 1.39 E. Frederick St"Jllnghalliton, H. Y •... p 2157 
Formulabs Industrial Inks, Inc., 529 W. fourth A..Y!1 EscOndido, Calif. 
Hughas Aircraft Co., Industrial Sys. DiY., Box ·92l11J4, Airport Sta., ' 

los Angeles, Cain. . . ' 
Industrial Sys. Div., 5261 W. Imperial Hwy., los'Angeles, Calif. 
Theta Inds., Inc., Box 392, Great Neck, N. V: ' 

MACROSCOPIC EQUIP.-Sq· MAGNIFYING 
GLASSES, INSPECTION . ,,' .. 

M~:JU~I~NAL y%ERS-Sq. ANALYZERS, 

MAGNETIC CORE TESTERS:""SEE TESTERS, 
MAGNnlC CORE 

MAGNnIC DISC STORAGE SYSTEMS 
",lied MalDlties Corp., 75 Robin HII Rd., Gllata, Calil. . 
IIl&IIII Equip. Carp., 146 M~n St. Maynard, MaiL 
Mac Panll CI., Box 5027. HIP Paint, N. c. 
Scillltlflc Data $JIIeIIIs lac., 101 S. Allatiln II. B Selinda, Cal. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Ampex COlli., 401 BroadWay, Redwood City, Calif. 
Data Disc. Inc., 1275 California Ave., Palo Alto, Cain. 
Data Disc, Inc., StandardProdi. Div., 1275 California Ave., Palo Alto, Cal. 
Digital Development Corp., 5575 Kearny Villa Rd., San Diego, Calif. 
English Eiec. Co., Ltd., English Elec. HoUse strand, london, W.C. 2, Eng. 
Eniironmental Container Systems, Box 337, Union City, Calif. 
Honeywell, E1ctrn. Data Process. Dlv., 60 Walnut St, Welle~ey Hills, Mass. 
Hughes AirerMl, Aerospate Gp., Centinela Ave, & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, fullerton, Cal: 
Memorex Corp., 1180 Shulman Ave., Santa Clara, Calif. 
Neumade Products COlli.; 720 White Piains Rd., Scarsdale, N. Y. 

MAGNETIC IIELD INDICATORS-SEE 
INDICATORS, MAGNnlC FIELD 

MAGNnlC FOI~SEE ,FOIL MAGNnlC 

MAGNETIC IRON OXIDES '. 
Pfizer Mhlerals, Dept 58, 235 !'ast 42nd 51., New York, N. Y. ... p i645 
Astro-Science COlli., 97l1D Factorial Way, S. EI Monte, CaIH. 
Ceramic Magnetics, Inc., 8Halrlield Rd., fairlield, N. J. 
C.olumblan Carbon Co., 380 Madison Ave., New York, N. Y. 
Electronics Homes Co., ZOO Claramont Ave., New York, N. Y. 
Fuji Photo Film, 3-6, Glnza 2-c:home, Tokyo 1M, Jap. 
Superscope, Inc., 8150 ~neland Ave., Sun Valley, Calif. 

.MAGNETIC RECORDING TAPE-
SEE TAPES,RE~ORDI~G, M~GNETIC 

MAGNETIC ..sHIELDS & MATERIALS-
SEE SHIRDS, MAGNnlC, . '. 

MAGNnlC TAPE RECORDEu,..;$EE . . 
RECORDERS, .:t.GNETIC TAPJ..:.'ALSO SEE 
DATA RECO D~RS, ,', 

MAGNETIZERS " ., .. ' .•.. ' . ." 
BeI~ F. W., Inc., 1358 JlerlanAQ., Cllnus, Oilia .,' .~. '... p.I345 
GlneraJElectric&l.,,~~. COI!I"~' O,.f,Ulver.Rd., nl~;N. Y. 
Instrument SysIeJI!S CII'p.~c.QiY .. 7il1~ ~;; HIIIi •• N. Y. 
RFLlnds.,lnc.,PDWenH~Rd:,J .. ~n,N.J. ~."' .... , ... P 1472 
Annis, R. B. Co.;1l01 N. DelawareSt,lruI~rtapliJis,lnd.· .' 
Barnes & Reinecke Inc., 351 E., Ohio. ~t, C~icago,lll. 

Cni~le Steel~; Bo~.88, Pif!sburgll, Pa,. .' .. ' ' 
Dura Magnetics, Inc.,,~'Whitejbrd ~d., Sylvenia, lIhio' ".. 
Electronic Brazing Co:, 140 Glenridge AVe., Montclair, N. J,.. . 
Epic, Inc., 150 Nassau St., New York, N. Y.. '., 
Magnaflu~CoIll., l3?8 W, lawrence Ave., Chicago, III. 
Ogallala El1!ctroniesMfg. Inc:, BoX 59, Ogallala, Neb. 
Permag Corp., 88-06 Van Wyck Expwy.; Jamitica, N. Y. .' 
Permanent Magnet Co., Inc.; Tha, 4437 Bragdon.S!.; Indianapolis,lnd. 
Skyway Magnetics, 637 Isis Ave., Ingle~d, Calif. . 
Thomas & Skinner; Inc., nOD' East 23rd .St., Indianapolit Ind. 

MAGNnOMnERS '. 
InstnmtentSystems Calli.; MlpetjCI DIr., 779 ParkAYI., Huntington, M. Y. 

Map.metries ~iY.; Rockdale $t, .W~ster:Mass. " ....... . 
Ohia Slmltronlcs, Inc. 1205 Chesapeake Ave., Cllu~1II, Ohio' 
Princetan Ap~led .Rawrcb Corp., Box 585, Princeton, H. I. 

P 1408 
P 1435 
P 1047 

RfL lids., 110., Pawarvllle Rd., BlDlton, N. J. .............. P 1472 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Annis, R. B. Co., 1101 N. Delaware .St, Indianapolis, Ind. 
Automation.forster Div., Box 1025, Ann Arbor, Mich. 
Automation Inds., Inc., Shelter Rock Rd., Danb.ury, Conn. 
Barringer Research, Ltd" 304 Carlingview Dr., Rexdale, Toronto, Ont., Can: 
California Electronic Mfg. Co., Box 555, Alamo, Calif. 
EMR Div., BoX 223, Princeton; N. J. 
Electro-Mechanics CO.,Box 1546, Aullin, Tex. 
Gammatronix Inc., Dublin, Ohio 
Hewlett-Packard Co., .1501 Page Mill Rd.; Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. GIlI.,,27014th Ave. S., MinneaPOl~;'Minn. 
Ikor, Inc., N; W. Industrial Pk., Burlington, Mass. . . 
Infinetlts, Inc., Electro-Magnetic DW.,1601 JessUp St, Wilmington, Dela. 
Irwin laboratories, Inc., 1238 S. Gerhart' Ave., los Angeles, Calif. 
SchOllStedt Instr. Co., 1775 Wiehls' Ave., Reston, Va. 
Sharpe Instruments, Creekside Blvd., Buffalo, N. Y. 
Sparton Corp., 2400 E .. ~anSon St., Jackson, Mich. 
Sperry Marine Sys. Ow., Rle. 29 "'(1/1 &. Hydraulic ~d., .Charlottesville, Va. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Analyticallnstr. Div., 611 Hansen Way" Palo Alto, Cal. 

MAGNETORESISTORS, HALL . 
American Aerospaca Coat Inc., 129 Verdi St,Farminldali, M;'Y. p 1013 
Instrument Systems Corp., MagnatiCs DiY., 779 ParJi ~.'\ HuntinttDn, H •. Y. 

, p2S16; 2517 
ISC/Telephonics Div., 770 Park Ave., HUntington, N. Y. 

MAGNnRON TESTERS-~EE TESTERS, 
MAGNETRON .' '. 

MAGNETRONS-SEE TUBES. MAGNETRON 

MAGNETS, EUCTROMAGNnlC . 
Texas Instrlments IlII1lrparaqd, Componeats lllUP, Box 5012, DalIis, Tex. 
mUD Metallnds., ltd., 13-10, 7oChame, Gtnza.ch •• .Jw,rlkyn. lapail 
A.P.W. Co., 72 W. Main St, Rockaway, N,J. . 
Advanced Kinetics Inc., 1231 Victoria. St., Costa Mesa, CaIH. 
Alpha Scientific, Inc., 460 Roland Way, Oakland, calif. 
Annis, R. B. Co., 1101 N. Delawara St, Indianapolis, Ind. '. ' 
Coil Co. of America, Inc., 221 Washington St"Northvale, N. J. 
Continentll X-Ray Corp., 1536 Clybourn Ave.; Chicago, III. 
Daylen Co., Box 527, South~ate, Calif. ' :. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, MiSs. 
IMC Magnetics COlli., 1900 East 5th St, Tempe; Ar~. 
Magnion, Inc., 144 Middlesex Tpke., Burlington, MasS. 
Mullard, Inc., 100 finn Ct., Faminidale, N. Y.. . 
Ogallala Electronics Mfg. Inc., BOI'59, Ogallala, Reb. 
Permanent Magnet Co., Inc., The, 4437:Bragdon St, Indianapolis, Ind. 
Process & Instruments Corp., 1943 BroadWay, Bklyn;; N. Y. . . 
Reed SWitch Developments Co., Inc., 34 lincoln Ave., Greenwich, Conn. 
Reneo Hctrns.lnc., 240-1 Old Country Rd., Hicksvilie, N. Y. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Varian Assocs., 611 Hansen Way, Palo Alto, Cain. • 
Varian Assoes., Analytical Instr. Div., 611 Hansen Way, Palo Alto; Cal. 
Varian Assoes.; Radiation Div.,611 Hansen Way, Palo Mo, CalH. 
Ventron Instrs. Corp., 144 Middlesex Tpki., Burlington, Mass; 
Westinghouse Elec. COlli., 7800 Susq~ehanna St., Pittsburgll, Pa. 

MAGNETS, FOCUSING-sEE MAGNnS; 
PERMANENT .' . '. 

MAGNETS (LAI. TYPE) 
/nstr1IIIIant $JIIeIIIs Clip., Magneties DiY •. 779 Park Ave., Huntington, H. Y. 
JllaCaemetries DIY., RDCkdaia St. Worcester, Mass. ........•. p 1435 
IFL 1"".lIIc., .PDWervilie Rd. IIIQnt1n, N. J. •••..•••....•. p 1472 
Crucible Steel Colp., Box 88, Plltsburgll, Pa. 
Dura Magnetics, Inc., 5355 Whiteford Rd., Sylvania, Ohio .' .' 

. Ge~eral Hardware Mfg. CO., Inc., 80 White St., New York, N; Y .. 
Higll Voltage Engrg.Corp., S. Bedjord St., Burlington, Mass •. 
Magnion, Inc., 144 Middlesex Tpke., Burlington, Mass. 
Maryland Magnet Co., 5412 GisiAve., Baltimore, M.d. 
Mullard, Inc., 100 finn Ct., Farininidale. N,'Y. . . . 
Sunshine Scientific Instruments; Inc., 1810 Grant Ave., Philadelphia, Pa. 
Varian Assocs., 611 Hansen way, Palil A110, Calif: 
Varian Assocs., Analyticallnstr. Div., 6i1 Hansen Way; Palo AltO, Cal. ' 
Ventron Instrs.Corp., 144Middlesexrpke.~ Budington, Mass. 

MAGNETS, PERMANENT' ! 
Anlald Eallnllrinl Ct:, Bfr G, MareIfgG, III ............. :...j> 1212 
Ball, F. W., 1IIc., 1358 Norton AYI., Cllu.bUS; Ohlt ..... /. • . . PIllS 
Engelllard Mlnlflls & Cbmicals COlli., E,lIJIIbanI lads. DiY.,. , , 

231 Hew III'SlJRRAQ., Nmrk, N. J., , .' " 
G •• eral Bectrlc Co.: Bitrn.Clm,. Sales O,er, 1 River Rd., Sch ... alli/J, N. Y. 

. P 1219 , 
Kidde. Walter & &I. lac, B75 Maia St, Belleville. H. I. 
Murate ~ C":; HIpa~ KJotl, Japan· i . .... , 

rehob MatallllllL, Ltd.U.IO, 7-l:hilmij.GilDCho-ka, rakfJ,_n 
A1len-Bradley Co.; i.201Soirth 2M'SI.;mUivluRee;\'fISCo' . . 
Barker Electdc Sales Co.; 339 Broad Ave;, Ri~gefield, N. J. 
Bunting Magnetie& CO;,'9245 Cherry'St.,Jli'ankfin Park, III. 
Ceramlc'Magneties,lnc., 87 F~irliild;Rd., J;tirlield, N: J. .' 



Commander Lab~, Inc., U71 Santa Fe Ave., Escondido, Calif. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Dura Magnetics, Inc., 5355 White lord Rd., Sylvania, Ohio 
Edwards Co., Inc., 90 Connecticut Ave., Norwalk, Conn. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
General Electric Co., Metallurgical Prods. Dept., Box 237, Oetro~, Mich. 
General Hardware MIg. Co., Inc.;·80 White St., New York, N. Y. 
General Magnetic Corp., 10001 Erwin Ave., Oetroi~ Mich. 
General Scientific Equip. Co., Limekiln Pike & Williams Ave., Phila., Pa. 
Hamilton Precision Metals, DIY. H.mi~n Watch Co., lancaster, Pa. 
Hamilton Watch Co., Lancaster, Pa. 
Hoskins MIg. Co., #15 Lawton Ave., Oetroi~ Mich. 
Magno·Ceram Co., 2614 S. Clinton Ave., S. Plainfield, N. J. 
Maryland Magnet Co., 5412 Gist A~., Baltimore, Md. 
Moody Machine Prods. Co., Inc., Box 2248, Providence,.R. I. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N: Y. 
National Moldita Co., Inc., 250 South St., Newark, N. J. 
Permag Corp., 88-OS Van Wyck Expwy., Jamaica, N. Y. 
Permanent Magnet Co., Inc., The, 4437 Bragdon St., Indianapolis, Ind. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 

. R.columbia Products Co., Inc., 2008 st. Johns Ave., Highland Park, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Stackpole Carbon C~, Magnet Div., Kane, Pa. 
Steward, O. M., Mig. Co., East 36th St., Chattanooga, Tenn. 
Thomas & Skinner, Inc., 1100 East 23rd St., Indianapolis, Ind. 
3M Co., 3M Cenlar, St Paul, Minn. 
3M Co., OM&S Div., 5178 Crookshank Rd., Cincinnati, Ohio 
Trico Fuse Mfg. Co., 2948 North 5th St., Milwaukee, Wis. 
Varian Assocs., 6U Hansen Way, Palo Alto, Calif. 
Westinghouse Elec. Corp., R.D. #2, Box 45, Blairsville, Pa. 

MAGNETS, SUPERCONDUCTING 
MIlnlmetric! Div., Rockdale St., WorcllIIl, Mil$, .......... p 1435 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Crucible Stdl Corp., Box 88; Pittsburgh, Pa. 
Gardner CryogenicS Corp., 2136 City Line Rd., Bethlehem, Pa. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St., 

W. Lynn, Mass. 
Magnion,lnc., 144 Middlesex Tpke., Burlington, Mass. 
Ogallala Electronics Mfg. Inc., Box 59, Ogallala, Neb. 
Varian Assoc_, 611 Hansen W'q, Palo Alto, Calif. 
Ventron Instrs. Corp., 144 Middlesex Tpke., Burlington, Mass. 
Westinghouse Bec. Corp., 7800 Susquehanna St., Pittsburgh, Pa. 

MAGNIFYING GLASSES, INSPECTION .... 
ALSO SEE LAMPS, MAGNIFYING 

Agta-Gevaert, Inc., 275 North St., Teta/boro, N. J. 
Bausch and Lomb Inc., 87969 Bausch St, Rochester, N. Y. 
Buhl. Optical Co., 1009 Beech Ave., Pittsburgh, Pa. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N. Y. 
Dazor Mfg. Corp., 4455·99 Ouncan Ave., St.louis, Mo. 
Dell Optics Co., Inc" 9226 Kennedy Blvd., North Bergen, N. J. 
DDAII Co., 254 N: laurel Ave., Des Plaines, III. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
EdnalHe Research Corp.,.20D N. Water St., Peekskill, N. Y. 
Ercona Corp.; 2121 Bellmore Ave., Bellmore, N. Y. 
General Hardware Mig. Co., Inc., 80 WhHe St, New York, N. Y. 
General Scientific Equip. Co., Umekiln Pike & Williams Ave., Phila., Pa. 
GlidelHe Inds., Inc.,.180 Central Ave., Hackensack, N. J. 
HJS Engineering Co., Box 96, Park Ridge, III. 
Hammel Riglander & Co., Inc., 435 Hudson St, New York, N. Y. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Itek Corp., 10 Maguire Rd., lexington, Mass: 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonarrllndustries Corp., 3047 TIbbett Ave., Bronx, N. Y. 
Moffatt Prods., Inc, 727 Winnetka Ave., N., Minneapolis, Minn. 
Optics for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wisc. 
Techni-Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Titan Tool Supply Co. Inc., 68 Comet, Buffalo, N. Y. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y.· 

MARKER STRIPS-SEE STRIPS, MARKER & 
FANNING 

MARKERS, DRYTRANSFER';"'SEE DRY, 
TRANSFER LETTERS-ALSO SEE' DRAFTING 
SYMBOLS: LABELS, PRESSURE·SENSITIVE 

MARKERS, IDENTIFICATION-SEE 
LABELS & NAMEPLATES 

MARKERS, LUMINOUS 
B~ck Light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Brady, W. H., Co., 710 W. Glendale' Ave., Milwaukee, Wisc. 
GM Nameplate, Inc.,.2040 15th Ave., W., Seattle, Wash: 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Shannon luminous Matis Co., 1356 Santa Monica Blvd.' Hollywood, Cal .. 
Sylvania lighting. Prods., Sylvania Eleetric Prods., Inc., banvers, Mass. 
3M Co., 3M Center, St. Paul, Minn. 
U. S. Radilllll Corp., 170 E. HanOilr Ave., Morristown, N. J. 
Westline Products; 220 S. Rose St., los Angeles, Calif. 

MARKERS. R·F-SEE GENERATORS, MARKER 

MARKERS, TERMINA[';"SEEKITS, MARKING. 
ETC. . 

MARKERS, WIRE, TAB & "EEVE-
SEE WIRE MARKERS ' .' 

MARKING INKS-SEE INKS, MARKING 

MASERS . 
Nippa. Eltc. H .. Yart In;., 2tII f'IIfc A"., New Ylrk, H. Y. . 
Airborne Instruments lab., ~iy. Cutler·Hammer, Inc., Deer Pari!, N. Y. 
CryIIIl Optic Researc~ Inc., 1360 N. Main St, 'Ann Arbor, Mich. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 

Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
RCA, Defense Elctrn. Prods., Merne Hwy., Morristown, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

MASK ALIGNMENT & EXPOSURE SYSTEMS
SEE MACHINES, MASK ALIGNMENT & 
EXPOSURE . 

MASKING FILMS-SEE FILMS, MASKING 

MASKS, APERTURE, COLOR T,;V 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Buckbee·Mears Co., 245 East 6th St., St. Paul, Minn. 

0' Conforming Matrix Corp., Box 37, Sta. G, Toledo, Ohio 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 

MASKS, FAiRICATION, DEPOSITION-SEE 
SERVICES. MASK MAKING 

MASTS, ANTENNA-SEE ANTENNA TOWERS 
& SUPPORTS 

MATERIAL THICKNESS INDICATOR5--SEE 
INDICATORS, MATERIAL THICKNESS 

MATERIALS, ACOUSTIC, SOUND-ABSORBING 
Barry Centrol. DiY., 700 Plelsant St" Watertown, MiSL 
Acoustone Corp., Div. of Newcastle Fabrics, 80 Wythe Ave., Brooklyn, N. Y. 
Air'()'Plastik Corp., Asia Place, Carlstadt, N. J. 
American Smelting & Refining Co., 120 Broadway, New York, N. Y. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
Division lead Co., 7742 West 61st PI., Summit, III. 
GAF Corp., 140 West 51 St., New York, N. Y. 
General Acoustics Corp., 12248 Santa Monica Blvd., Los Angeles, Calif. 
General Automatic Corp., 235 W. First St, Bayonne, N. J. 
Hartley Products Corp., Barnert PI., Hohokus, N. J. 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 
Joll1s·Manvilie Sales Corp., 22 East 40th St, New York, N. Y. 
lord Mfg. Co., 1635 West 12th St, Erie, Pa. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 

MATERIALS, CONDUCTIVE PLASTIC 
Chamaric~ Inc., 8S IIJstlc St, Mlnllan, Mall. .. p 1639,1640,1642 
Computer Instr. Calli., 92 Madman An., Hempstead, N. Y. 
New En&land Instrullient CD., 14 Kendall Lale, Natick, MasL. . p 2488 
Amicon Corp., 25 Hartwell Ave., Lexington, Mass. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N, Y. 
Biggs Co., 1547 14th St., Santa Monica, Calif. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Custom Matarials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Electronized Chemical Corp., S. Bedford St., Burlington, Mass. 
Emerson & Cuming, Inc., 869 Washington St, Canton, Mass. 
Franklin Fibre·lamitax Corp., 901·905 East 13th St., Wilmington, Del. 
Isachem Resins Co., Cook St., lincoln, R. I. 
Packaged Resins Co., 130 Wood Rd., Braintree, Mass. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

MATERIALS, ELECTROMAGNETIC WAVE 
ABSORBING-ALSO SEE COATINGS 

Plrfection Mica Co., 740 Thomas Dr., Bensonvllle, III •.•.... p 1224 
Blocksom & Co., P.O. Box 300, Michigan .City, ·Ind. 
Electronautics, Newtown Rd., littleton, Mass. 
Emerson & Cuming, Inc., 869 Washington- St., Canton, Mass. 
McMillan Radiation labs, Inc., Brownville Ave., Ipswich, Mas. 

MATERIALS, FERRITE-ALSO SEE FERRITE 
PARTS 

Basic Clrallics Inc., 221 Smnth A"., HawthDme, N, J. 
Muma MfI. Ca., lIIpeka, K,ato, lapll 
Nippon BR. New Yark Inc., 200 Pari! A". New Yort, N, Y. 
PffDr Mlftlrals, Dept. 58, 235 East 42nd St, New York, N. Y. •• p 1645 
Stackplle Carilon Co., Electronic Cemponlnta Div. St MIrys, Pa. 
Taftou Mltallndl., lll., 13-10. 7-Choml, liaza·ChIHw, Tokyo, la(lln 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Beckman Inst,., In~, Bctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Ceramic Magnetics, Inc., 87 Fairfield Rd., Fairfield, N. J. 
Columbian Carbon Co., 380 Madison Ave., New York, N. Y: 
Countis Industries, Box 1444, San luis Obispo, Calif. 
Crucib~ Steel Corp., Box 88, Pittsoorgh, Pa. 
Custom Components, Inc" P.O. Box 248, Caldwell, N. J. 
Custom Matarials, In~, Alpha Indl Park, Chelmsford, Mass. 
Data Magnetics Corp., 5441 West l04th St, los Angele~ Calif. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Emerson & Cuming, Inc., 869 Washington St, Canton, Mass. 
Fair·Rite Prods C{lrp., 1 Commercial Row, Wallkill, N. Y. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Insaco, Inc., Box 442, Quakertown, Pa. 
International Precision Ferrite, Inc., 573 Albany Ave. Ext., Kingston, N. Y. 
Magnetics, Inc., Componenta Div., Box 391, Sufier, Pa. 
Magno.ceram Co., 2614 S. Clinton Ave., S. Plainfield, N. J. 
Matar,lals Research Corp., Rle. 303, Orangeburg, N. Y. 
Mullard, Inc., 100 Finn Ct, Farmingdale, N. Y. 
National Moldita Co., Inc., 250 South St., Newark, N. J. 
Norrich 'Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y; 
Quartzite Processing, Inc., 6 Holyoke St, Malden, Mas~ 
Seacor, Inc., 598 Broadway, Norwood, N. J. 
Siemens America Inc., 350 Fifth Ave., NewYor~·N. Y. 
Steward, D. M., Mfg. Co., Ea.st 36th St., Chattanooga, Tenn. 
Trans·Tech, Inc., P.O. Box 457, 12 MeemMa.; Gaither$burg, Md 
Westinghouse Elec. Corp., R.O. #2, lkIx 45" Blairsville, Pa. 
Xtalonix Products, 12150Chesapeake Ave;, Columbus, Ohio 

MATERIALS, GARNET-ALSO SEE GARNET 
PARTS 

Basic Ceramics Inc:, 221 Sennt! A"., amholle, N. J. 
Pfizer Mlfterals, Dept 58, 235 East 42ni St., New York, N. Y. " p 1645 

MEMORY ARRAYS, PLATED WIRE 

Scllntific.AUaRia Inc., BOI 13854, Atlanta, II, 
Tlhoka Metal Inds., ltd, 13-10. 7-Choml, IInza.CluHw, Takva. Jaoan 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Barton Mines Corp., North Creek, N. Y. 
Ceramic Magnetics, Inc., 87 Fairfield Rd., Fairfield, N. J. 
Countis Industries, Box 1444, San luis Obispo, Calif. 
International Precision Ferrite, Inc., 573 Albany Ave. Ext., Kingston, N. Y. 
Microwave Chemicals lab., Inc., 282 Seventh Ave., New York, N. Y. 
Quartzite Processing, Inc., 6 Holyoke St, Malden, Mas~ 
Trans·Tech, Inc., P.O. Box 457, 12 Meem Ave., Gaithersburg, Md. 
Xtalonix Products, 1215 Chesapeake Ave., Columbus, Ohio 

MATERIALS, GRAPHITE 
PffDr Mlftlral~ Dept 58, 23S East 42nd St., New Yuk, N. Y. .. p 1645 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Becker Bros. Carbon Co., 3450 S. laramie Ave., Cicero, III. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mas~ 

MATERIALS, SELF·LUBRICATING 
Basic Ceramics Inc, 221 Seventh Ave., Hawthorne, N. J. 
Carborundum Co. Elcllns Plant, BII 339, Nilpra Falls, N. Y. 
DDec!r1l Carp., B9 Allin Blvd., Farmlnpall, N. Y. 
Ferrotran Electronic Co. Inc., 883 Broadway, New York, N. Y. 
SUfHtra Clrp., 225 Hayt St, MallllDlllck, N. Y. 
Becker Bros. Carbon Co., 3450 S. laramie Ave., Cicero, III. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Cerac, Inc., Box 597, Butler, Wisc. 
Chemplast, Inc., 923-150 Dey Rd., Wayne, N. J. 
Dixon Corp., Metacom Ave., Bristol, R. I. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St, Wilmington, Del. 
Franklin Fibre-lamitex Corp., 901·905 East 13th St, Wilmington, Del. 
GAF Corp., 140 West 51 St., New York, N. Y. 
lsachem Resins Co., Cook St., Uncoln, R. I. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Modern Industrial Plastics, 3337 N. Dixie Dr., Dayton, Ohio 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Pure Carbon Co., Inc., 441 Hall Ave., SI. Marys, Pa. 
Shamban, W. S. & Co., \1543 W. Olympic Blvd., Los Angeles, Calif. 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon Sohool Rd., W. Mifflin, Pa. 

MATRICES, COMPUTER-ALSO SEE BOARDS, 
PROGRAMMING 

Clillarnia SyL Camp., Inc., 9118 Independlncl, Chatsworth, Cal 
Cg.tJrd Switch DiY., 102-48 43 An., COllnl, N. Y. • • . . • . . • . . p 918 
Honeywell, Micro Switch DiY., 11 W. Spring St, Freeport, IR, .. p 2761 
Insirument Prods., 3M Co., 300 S. lewis Rd., caillrilo, Cain. .. p 1407 
Interswltcb, 770 AIrport BIni., Barllnpma, caL ............. p 912 .... 
Mac Panal CD., BDx 5027, Hip Ptln~ N. C. ............ p 920,921 
Micro SWitch, DIY. HoniJWel~ 11 W. Spring st, Freeport, nL .• p 2761 
Nippon Bec. New Yark Inc. 200 Pari! Ave., New YIIk, N. Y. 
Slllectre Clrp., 225 Hayt St, Malllll'Dlllck, N. Y. . . . . . • . . . . . . p 989 
Tlkm Metal Inds., Ltd., 13·10. 7-CulIl, Ginza.ChuHu, Tobl, Jllan , 
Virginia Panel Corp., BDx 1106, WlJllliboro, Va. • . • . •. . . . . . p 1008 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
EDP Corp., Box 6485, Orlando, Fla. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

MASTER ANTENNA TV SYSTEMS & 
EQUIPMENT 

Nippon Bec. New York Inc., 200 Pari! Ave., New York, N. Y •. 
Delta Bcllns. ltrl., 70 Ronson Dr., Rexda,", Ont, Can. 
Bectronics Homes Co., 200 Claremont Ave .. New York, N. Y. 
Gavin Instrs., Inc., Box 413, Somerville, N. J. 
Micro·link Systems, 19 Wartburg Ave., Copiague, N. Y. 
Western Elctrn. Inds., 72 N. Broadway, Yonkers, N. Y. 

MEASURING WIRE, GEAR-
SEE GEAR MEASURING WIRE 

MECHANICAL READOUTS-SEE 
READOUTS, ELECTROMECHANICAL 

MEDICAL ELECTRONIC RESEARCH 
EQUIPMENT-SEE SPECIFIC TYPES 

MEGAPHONES, ELECTRICAL-SEE COMM. 
SYSTEMS, PORTABLE 

MEMORY ARRAYS, CORE 
Raytheon Compultr, 2700 S~ Fairview st, SaIIIa.Ana, CallI. 
Tabon MetallndL, Ltd., 13·10, 7·Chlme, Ilnzaoauo-u, Tom. Jllan 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Cain. 
Bectronic Memories, Inc., 12621 Chadron Ave., Hawthorne, Calif. 
Fabri·Te~ Inc., 5901 S. County Rd. #18, Minneapolis, Minn. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Sperry Rand Corp., Univac Div., Box 8100, Philadelphia, Pa. 

MEMORY ARRAYS, PLATED WIRE 
Touu Metal Indl., Ltd., 13-10. 7-Ciltllll, IInza.CbuHu, Tom,lnll 
Electronic Memories, Inc., 12621 Chadron Ave., Hawthorne, Calif. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Sperry Rand Corp., Univac Div., Box 8100, Philadelphia, Pa. 
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MEMORY ARRAYS. THIN·FILM. PLANAR 

MEMORY ARRAYS. THIN·FILM. PLANAR 
Sperry Rand Corp., Univac Div., Box 8100, Philadelphia, Pa. 

MEMORY PLANES. CORE 
, Tohoku Metallnds. Ltd., 13-lO,l-Chome, Ginza.Cbuo-ku, ToIIyo, JaDan 

Data P7ii'atK:ts Corp., 6219 De Soto Ave., Woodland Hills, Calit 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Plessey, Inc., no Finn Ct., Farmingdale, N. Y. 
Sperry Rand Corp., Univac Div., Box 8100, Philadelphia, Pa. 

MEMORY PLANES. PLATED WIRE 
Tohoku Metallnds., Lid., 13-10,l-Cbome, Ginza-Chuo-ku, TokYo, laaan 
Electronic Memories, Inc., 12621 Chadro~Ave., Hawthorne, Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
Sperry Rand Corp., Univac Div;, Box 8100, Philadelphia, Pa. 

MEMORY STACKS. CORE 
Raytheon Computer, 2100 South Fairview St, Santa Ana, Calif. 
Tohoku Metal Inds., Ltd" 13-10, l-Chom~, Ginza-Chuo·ku, ToJlvo, laoan 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calif. 

, Electronic Memories, Inc., 12621 Chadron Ave., Hawthorne, Calif. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Plessey, Inc., 176 Finn Ct., Farmingdale, N. Y. 

MEMORY STACKS. PLATED WIRE 
Tahoku Metal Inds., Lid., 13·10,l-Chome, Glnza·Chu.·ku, TokYo, Jaaan 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 

MEMORY SYSTEMS.' CORE 
Raytheon Computer, 2100 South Fairview St, Santa Ana, Calif. 
Tohoku Metal Inds., Ltd., 13·10, l·Chome, Ginza-Chuo·ku, TokYo, laaan 

'Varian Data Machines, 2122 Michelson Dr., Irvine, Calif. ...... p 814 
Data Products Corp., 6219 De Soto Ave., Woodland .Hills,Calif. 
Electronic Memories, Inc., 12621 Chadron Ave., Hawthorne, Calif. 
Fabri·Tek, Inc., 5901 S. County Rd. 18, Minneapolis, Minn. 
Ferroxcube Corp., lock Box 359, Saugerties, N. V. 
Ferroxcube Corp;, Systems Div., 5455 S. Valentia Way, Englewood, Colo. 
Plessey, Inc., 110 Finn Ct., Farmingdale, N. Y. 

MEMORY SYSTEMS. DELAY LINE 
Computer Devices Corp., S3 Austin Blvd., Commack, H. Y. p 1155 
Digital Devices Div., 200 Michael Dr., Syosset, N. Y. ......... p 1162 

MEMORY SYSTEMS. DISC 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calif. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
Singer.tJeneral Precision, Inc., 80B Western Ave., Glendale, CallI. 

MEMORY SYSTEMS. DRUM 
Honeywell, Bctrn. Data Process. Dlv., 60 Walnut St., Wellesley Hills, Mass. 
Singer.tJeneral Precision, Inc., 808 Western Ave., Glendale, Calif. 

MEMORY S-YSTEMS. INTEGRATED CIRCUIT 
Data Products Corp., 6219 De Soto Ave., Woodland Hills; Calif. _ 
Ferroxcube Corp., Systems Div., 5455 S. Valentia Way, Englewood, Colo. 

" MEMORY SYSTEMS. TAPE 
Kineloglc Corp., 813 S. Fair Oaks, Pasadena, Calif. 
Remex Electronlc~ 5250 W. EI Segundo Blvd., Hawthorne, Calij. p 799 
Honeywell, Elctrn. Data Process. Dlv., 60 Walnut St., Wellesley Hills, Mas~. 

MEMORY SYSTEMS. THIN· FILM. PLANAR 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Signetics Corp., 811 E. Arques Ave., Sunnyvale, Calif. 

MEMORY SYSTEMS. THIN'FILM. 
PLATED WIRE . 

Tahoka Metal Inds., Lid., 13·10, 7·Chome, Glnza·Chuo·ku, TokYo, JaBan 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Ferroxcube Corp., Systems Div., 5455 S. Valentia Way, Englewood, Colo. 
Plessey, Inc., IRO Finn Ct., Farmingdale, N. Y; 

METAL COMPOUNDS. FOILS. POWDERS. 
SHEET. STOCK 

Chomerlc~ Inc., 85 Mystic St" Arlington; Mass. 
Consolidated Reactive Metals, Inc., lIS Hoyt Ave., Mamaroneck, N. Y. 

p 2931 
Pfizer Minerals, Dept 56, 235 Eall42nd St., Hew York, N.Y. . . . p 1645 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. I. 
Aluminum Co. of America; 1628 Alcoa Building, Pittsburgh, Pa. 
Amax Aluminum/Foil Prods., 6106 S. Broadway, st. louis, Mo. 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.Y., N.Y. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Bram Metaliurglcal·Chemical Co., 245'Chellen Ave., Philadelphia, Pa. 
Cleveland Refractory Metals Dlv., 28850 Aurora Rd., Solon, Ohio 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. . 
Division Lead Co., 7742 West 61st PI., Summit, III. 
Fansteellnc., One Tantalum PI., N.Chicago, III. 
Glidden·Durkee Div., 900 Union Commerce Bldg., Cleveland, Ohio 
Goldak Co., Inc., 1l01·A Air Way, Glendale, Calif. 
Handy & Harman, 850 3rd Ave., New York, N. Y. 
Infinetlcs, Inc., Electro-Magnetic Div., 1601 Jessup St., Wilmington, Dela. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kennametal Inc., lloyd Ave., latrobe, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnetics,lnc., Components Div., Box 391, Butler, Pa. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Materials Technology, Inc., Box 1Bl, Somerset, N. I. 
Matthey Bishop,lnc., Malvern, Pa. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
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P1asmadyne, 3839 S .. Main, Santa Ana, Calff. 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt;Vernon, N. Y; 
Var·Lac.()id Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Ventron Corp., Congress St., Beverly, Mass. 
Wellington Technical Inds:, Inc., 55 Honeck st., Englewood, N. J. 
Westinghouse Elec. Corp., R.D. #2, Box 45, Blairsville, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

METAL OXIDES 
American Feldmuehle Corp., Box 21S0, Glenbrook, Conn. ..•... p 1576 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM"9,Cincinnat~ O. 

pl643 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Diy., 

231 New Jersey RR AYe., Newark, N. I. 
International Elclln. Res. Corp., 135 W. Magnolia BlVd., Burbank, &al. 
Pfizer Minerals, Dept. 56, 235 Eall42nd St., New York, N. Y. .. p 1645 
Aluminum Co; of America, 1628 Alcoa Building, Pittsburgh, Pa. 
American Metal Climax, Inc., 1210. Ave. of. The Americas, N.Y.,N.V. 
Anchor .Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Baker, I. T. Chemical Co., Phillipsburg, N. J. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
Chemical Commerce, 123 Sussex Ave., Newark, N. I. 
City Chemical Corp., 132 West 22 St.,New York, N. Y. 
Cleveland Refractory Metals Div., 2885D.Aurora Rd., Solon, Ohio , 
. Dlamonite. Products Mfg. Co., Dlv. U. S. Ceramic Tile Co., Shreve, Ohio 
Dow Chemical Co.,' Midland, Mlch; 
Glidden·Durkee Div., 900 Unlon.CommerceBldg., Cleveland,Ohlo 
Grace, W. R. & Co., 4000 N. Hawthorne St., Chattanooga, Tenn. 
Handy & Harman, 850 3rd Ave., New York, N. Y. 
Harmon, lichtenstein & Co., 26 Broadway, New York, N.Y. 
Kawecki Berylco Inds., Inc.,.Box 1462, Reading, P~. 
Kennamelal Inc., lloyd Ave., latrobe, Pa. 
lelco Industries, Inc., 250 W. 51th St., New York, N. Y. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Mallinckrodt Chemical Works, 2nd & Mallinckrodt Sts., St. louis, Mo. 
Materials Research Corp., Rte. 30.3, Orangeburg,N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Michigan Chemical Corp., 351 E. Dhio St., Chicago, III. 
Michigan Chemical Corp., Rare Earth Sales, 351 E. Ohio St., Chicago, III. 
Norton Co., 1 New Bond st., Worcester, Mass. 
Nuclear Element Corp., 420. S. McKean St., Butler, Pa. 
Philips Elmet Corp., Lisbon Rd., lewiston, Me. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
Union Carbide Corp., Elctrns. Dlv., Crystal Prod~ Dept., 8888 Balboa Ave., 

San Diego, Cal. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 
United American Melals Div., 970 Meeker Ave., Brooklyn, N. Y. 

, Universal Shellac & Supply Co., 540 Irving Ave.; Brooklyn, N. Y .. 
Var·lac.(Jld Chemical Co., 666 5.. Front St., Elizabeth, N. J. 
Ventron Corp., Congress st., Beverly, Mass. 
Ventron Elctrns. Corp., Box 529, Bradford, Pa. 

METAL PARTS. CAST 
Electronic Hardware Corp., IIJO.8f Liberty Ave., Jamaica, N. Y. 
Jan Hardware Mig. Co., Inc., 4T·21 36th St, Long Island City, N. Y. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. I. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Bean, Morris & Co., Hyde Rd;, Yellow Springs; Ohio 
Bram Metaliurglcal·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cerro Corp., 300 Park Ave.; New York; N.V: 
Dittmore.freimuth Corp., 2511 E. Norwich St., MilwaUkee, Wlsc. 
Division Lead Co., 7742 West 61st PI., Summit, ilL 
Dixon Sintaloy, Inc., 535 Hope St., Stamford, Conn. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle,N. Y. 
Hadlock & Temte, Inc., 3332 W. Franklin Blvd., Chicago,lII. 
Hltchiner Mfg. Co., Inc., Box 232, Milford, N. H; 
Investment Casting Co., 60. Brown Ave., Springfield, N. I. 
lanney Cylinder Co., 7401 State Rd., Philadelphia, Pa, 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Misco Dlv., Howmet Corp., 221 W. Webster Ave .. , Muskegon, Mich. 
Mueller Brass Co., 1925 Lapeer Ave., Port Huron, Mich. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y; 
Philips Elmet Corp., lisbon Rd., lewiston"Me. 
Rode Inc., 5 Green St., Woburn, Mass. 
Ronson Metals Corp., 55 Manufacturers PI., Newark, N. 'l. 

Semi Alloys, Inc., 20N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Spring City Electrical Mfg. Co., Hall. & MalnSts., Spring City,' Pa. 
T . NY: 

., Kokomo, Ind. 
United American Metals Div., 970 Meeker Ave., Brooklyn, N. Y. 
Westinghouse Elec. Corp., R.D. #2, Box 45, Blairsville, Pa. 
Whittaker Corp., 9229 Sunset BI." los Angeles, Calif. 

METAL PARTS. CHEMICALLY MILLED 
Araeld Engineering Co., Dox G, Marengo, III.' ... ; .....••.. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. . 
Buckbee·Mears Co., 245 East 6th St., st. Paul; Minn. 
Chemical & Aerospace P.roducts, Inc., 231 E. lomita, Wilmington, Cal~. 
Chemical Micro Milling Co., Box 770, Camden, N. 1. 
Dillmore.frelmuth Corp;,2517 E.Norwlchst., Milwaukee,. Wise. 
Etchit Inc., 643 • 13th /w", S.,. Hopkins, Minn. . 
Extrudomcs Inc., 1002ler"y Ave., New Brunswick; N.I. 
Glar·Ban Corp., 496 Kennedy Rd., Buffalo, N. Y. 
Golden Technology, Inc., 240 Barham Ave., Santa' Rosa, Calif. 
Hamilton Watch Co., lancaster, Pa. 
HartzeHlctrns., Inc., 5200 West 7.4th St., Minneapolis, Minn. 
Komak, Inc., 9ti1 & Ontario SIs., Philadelphia, Pa. 

Magnetic Metals Co.,H~yes Ave. at 21st St, Camden, N. I. 
Magnetics, Inc., Components Div.; Box 391, Butler, ra. , 
Micro Science Assocs., 2274.Mora Dr., Mount~in View, Calif. 
Philips Elmet Corp., lisbQn Rd., lewiston, Me. 
Sylvania Electric Prods., Inc., Chem. &MetallurglcaIDlv., Towanda, Pa. 
Tech·Etch, Inc.,10 Industrial Park'Rd., Hingham,Mass. 
Techniques Inc., 235 JacksonSt.,Englewood;N. J. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park AVe.,Kokomo, Ind. 

METAL PARTS. DEEP DRAWN 
American Aluminum Co., 230 Sheffield St, Dept EEM, Mountainside, N. J; 
Buckeye Stamping Co., 55.5 Marion Rd.; Columbus, Ohio 
Eagle·Plcher Ind., Inc.; Amerl~n8Idg., CentralPkwy., Qept EEM .. 9, Cincinnati; O. 
G TI Corporation, 310 CbellnutSt.,MeadYllle, PI. ........ ; p 1218' 
Ian Hardware Mig. Co., Inc., 47·2738th St, Long Island City, H. Y. 
Kidde, Walter & Co., Inc., 615 Main St, Belleville, H. I. 
Vector (Iecmnic Co. Inc., 124$1 Gladllone Ave.; Sylmar, Cal. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J .. 
Alga, 50 Schrleffer st., S. HaCkensack, N. J. 
Alpha Products Inc., 6825 S. Chicago Ave., Chicago, III. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Associated Engrg. & Mfg. Corp., Glen Ridge; N. I. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Ohio 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. I. 
Bram Metallurgical·Chemical Co., 245 Chelten Ave., Phiiadelphla,Pa. 
Brooks & Perkins, Inc., 1950W. Fort St.,DetroH, Mich. 
Clover Industries Div., 600 Young St., Tonawanda, N. Y . 
Dlttmore.frelmuth Corp., 2517£ Norwich st., Milwaukee, Wlsc. 
Eastarn Tool & Mfg. Co.; 1 Montgomery st., Belleville, N. I. 
Elmac, 301 Industrial Way, San Carlos, Calif. 
Fastex Div., 195 Algonquin Rd., Des Plalnes,1I1. 
Gibson Electric, Talon, Dlv.ofTextron, Delmont, Pa. 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa locka, Fla. 
Hughes-Treitler Mfg. Corp;, 3110 Endo Blvd" GardenClty, N. Y. 
IE Manufacturing Co., 3039 W. Carroll Ave" Chicago, III. 
Johnson & Hoffman Mfg. Co:, 40 Voice Rd., Carle Place, N. Y. 
Kentucky Elctrns., Inc., Box 511, Owensboro, Ky. 
King laboratories, Inc., '127 Solar St., Syracuse, N. Y. 
Kling Metal Spinning & Slamping Corp., 247 Centre St., New York,.N .Y. 
Magnetic Metals Co., Hayes Ave. at 2IstSt., Camden, N. J. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N.Y. 
Mirro Aluminum Co., Manitowoc, Wisc. 
Mueller Brass Co., 1925 lapeer Ave., Port Huroni Mich. 
O'Hara Metal Products Co., 540. ~rannanSt., San Francisco; Calif. 
Philips Elmet Corp., lisbon Rd.; lewiston, Me. 
R. I. Metpro, Inc., 139 Jefferson Blvd., Warwick, R. I. 
Romac ElectroniCS, Inc" 48·0\ 25th Ave., long Island City, N.Y. 
Semi Alloys, Inc .. , 20 N. MacQuestenPkwy., Mt Vernon, N. Y. 
Sexton Can Co., Inc., 31 Cross St., Everett, Mass. . 
Sinclair Mfg. Co., Chartley,Mass. 
South Shore Metal Prods., Inc., 88·90 Allen Blvd., Farmingdale, N. Y. 
Stanley Industrial Hardware Div., Stanley Works,New Brilain, Conn. 
Staver Co., Inc., The, 41 No. Saxon Ave.,Bay Shore, N. Y. 
Slraza Industries, 790 Greenfield Dr .• P.O. Box 666, EI.Cajon, Calif. 
Sylvania Electric Products; Inc., Paris Dlv., 12 Second Ave., Warren: Pa. 
Taffet Electronics, Inc., 27·0\ Brooklyn.Qu;ens Expwy., W.,:Woodside, N. Y. 
Vernitron Electrical Components, BoxB78, Norwalk, Conn. . 
Volkert Stamplngs, Inc., 222·34 96th Ave., Queens Village,N. Y. 
Westinghouse Elec. Corp., R.D. #2, Box 45, .Blairsville, Pa. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cain. 

METAL PARTS, LAMINATED 
Eagle-Picher Ind., Inc., American Bldg., Central Pkwy., Dapt. EEM .. 9, Cincinnati, D. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 Hew lersey RR Ave.; IIewark, N. I. 
Alloys Unlimited, Inc., 16661 Ventura BI.vd., Encino, Cal. 
Alpha Metals, Inc., 56 WaterSt., Jersey City, N. I. . 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Ohio 
Bossert Mfg. Co., 1030 Dswego St., Utica, N. Y. 
Brainln, C. S. Corp., 320. Washington St; Mt. Vernon,N. Y. 
Bram Metaliurgical·Chemlcal Co., 245 Chellen Ave., Philadelphia, Pa. 
Buckbee·Mears Co., 245 East 6th St.; St. Paul, Minn. 
Clevite, Cleveland GraphHe Bronze, 17000 St. Clair Ave., Cleveland, O. 
Dentronics, Inc., 60. Dak St., Hackensack, N. I. 
Dittmore·Freimuth Corp., 2517 E;'Norwlch St., Milwaukee, Wlsc. 
Eldre.Components, In~., 1239 Univ~rslty Ave., RQchester, N. Vi 
Eljay Corp., 9062 OIdAnnapoli~ Rd.; Colum~la, Md. 
Gibson Electric, Talon, Div. of Textron, Delmont, Pa. 
Goodyear Aerospace Corp., 1210· Massillon. Rd., Akron; Ohio 
HPL Jersey Co., 1087 Globe Ave., Mountainside, N.J. 
Improved Seamless Wire CO.,775 Eddy St., Providence, R. I. 
Laminated Shim Co., Inc., 48 Union St., Glenbrook, Conn. 
Magnetic Metals Co., Hayes Ave. at 21st st., Camden, N: I. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. ' 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Mld·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Norrlch Plastics Corp.; 206 Babylon Tpke.; Roosevelt, N.'Y,. . 
O'Hara Metal Products Co" 540 Brannan St:, San Francisco, Calif. 
Philips Elmet Corp., lisbon Rd., lewiston, Me. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Semi Alloys, Inc., 20 N. MacQue~ten Pkwy., Mt. Vernon, N. Y. 
Stop COmponents Inc., 100 Commercial St., Freeport, N. Y. 
SucKieGorp., Suckle &N.llonal Hwys., ·P~nnsauken, N. I. 

METAL PARTS. MACHINED 
Accurate Electronics Corp., Box 935J, Elyria, Ohio '. p,832 
EaRle.Plcher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM .. 9, Cincinnati, D. 
Electronic Hardware eo".,11JO.8f Uberty Ave., Jalllalca, N. Y. 
Engelhard Minerals & Chemicals Corp., Eng.lhrd Ind$.'OIv., 

231 Hew Jersey RR Ave., Newark, N. J. 
Falstrom Co,. 174 falllr~ Ct, Passaic, H.I. , 
G T I Corporation, 310 Chellnut St, Meadville, Pa. ......... p 1218 
HelitronicsCorp., 91S McCarter Hwy;, Newark, N. J .......... ' p mD 
International Elctrn.Res. Corp" 135 W.Magnolia Blvd., Burbank, Cal. 

p 25.19 
Jan Hanlware Mig. Co;; Inc.,41,2138th St., Long Island CIty,.N. Y. , 
Kidde, Waller & Co., Inc.; 615 'Main St, a.lleville; Hi l. 



Positronic Inds., Inc., 19O5 S. Stewart, Springfield, Mo. 
Robinson·Nugent, Inc., BOO E. 8th St., New Albany, Ind. . . . . P 977 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Adjustable Bushing Corp., 11905 Vase St., N. Hollywood, Calif. 
Advance Gear & Machine Corp., 5B51 Holmes Ave., Los Angeles, Calif. 
Aero Vac Corp., Box 448, Troy, N. X. 
Aldrich, C. G. Mfg. Corp., Box 312, Sugar Grove, Pa. 
Algo, 50 Schrieffer St., S. Hackensack, N. J. 
All Star Prods., Inc., P.O. Drawer 487, Defiance, Ohio 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Associated Mfg. Co., 2414 Lawrence Ave., Chicago, III. 
Austin Continental Industries, Inc., 3636 N. Talman Ave., Chicago, III. 
Auto·Swage Products, Inc., 5Q2 River Rd., Shelton, Conn. 
Aviation Elec., Ltd., 200 Laurentien Blvd., Montreal, Que., Can. 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Ohio 
Bell Fasteners Corp., 352 Evelyn St., Paramus, N. J. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. J. 
Blinn, Delbert Co., Box 2007, Pomona, Calif. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Burtek, Inc., Box 1677, Tulsa, Okla. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Century Fastener Corp., 20 Grand Ave., Brooklyn, N. Y. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Diebel Mfg. Co., 6505 Oakton St., Morton Grove, III. 
Dittmore-Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Division Lead Co., 7742 West 61st PI., .summit, III. 
Duramic Products, Inc., 430 Commercial Ave., Palisades Park, N. J. 
Elecfronic Parts Mfg. Co., Inc., 508-10 25th St., Union City, N. J. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Elzee Metal Products Co., Inc., 775 39th St., Brooklyn, N. Y. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Engineered Plastics, Inc., 213 Chase St., Gibsonville, N. C. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Essex Mfg. Co., Inc., 8213 Gravois, st. Louis, Mo. 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Extrudonics Inc., 1002 Jersey Ave., New Brunswick, N. J. 
Fansteel Inc., One Tantalum PI., N. Chicago, III. 
Federal Machine Co., Inc., 807 Garfield Ave., Jersey City, N. J. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Fitchburg Engrg. Corp., Cleghorn St., Fitchburg, Mass. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
GAF Corp., 140 West 51 St., New York, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Gyrotronics, Inc., 3500 Sunset Ave., Asbury Park, N. J. 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa Locka, Fla. 
Hughes·Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
IE Manufacturing Co., 3039 W. Carroll Ave., Chicago, III. 
Industrial Tools, Inc., 201 Bryant St., Ojai, Calif. 
Inland Manufacturing Co., 1108 Jackson St., Omaha, Nebr. 
Janney Cylinder Co., 7401 State Rd., Philadelphia, Pa. 
Jansen Electronics Mfg., Inc., 2233 University Ave., St. Paul, Minn. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Jones, H., Electronics, 3OB6 N. Lima St., Burbank, Cal. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kessler·Ellis Prods. Co., 120 First Ave., Atlantic Highlands, N. J. 
Keystone Elctms. Corp., 49 Bleeker St., New York, N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lavezzi Machine Works, Inc., 4635 W. Lake St., Chicago, III. 
Laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Lockhart Industries, Inc., 15707 Texaco Ave., Paramount, Calif. 
M-T Electronics Co., 536 Lewelling Blvd., San Leandro, Calif. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
McNally Bros. Mach. & Gear Co., 1145 E. 79th St., Minneapolis, Minn. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Metalcraft, Inc., Roosevelt Field, Garden City, N. Y. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Morris, J. I. Co., 372 Elm St., Southbridge, Mass. 
Mueller Brass Co., 1925 Lapeer Ave, Port Huron, Mich. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
Ostby & Barton Co., Box 6267, Providence, R. I. 
Pabst Engrg. Eqpt. Co., Inc., 676 Pennsylvania Ave., Elizabelh, N. J. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Philips Metalonics, 888 S. Columbus Ave., Mt. Vernon, N. Y. 
Principal Mfg. Corp., 2701 Gardner Rd., Broadview, III. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Ragen Precision Inds., Inc., 9 Porete Ave., N. Arlington, N. J. 
Red Devil Mfg. Co., Inc., 1416 N. Ogden Ave., Chicago, III. 
Romac Electronics, Inc., 48·01 25th Ave., Long Island City, N. Y. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Semicon Assoc, Inc., P. o. Box 832, Lexington, Ky. 
South Shore Metal Prods., Inc., 88·90 Allen Blvd., FarminRdale, N. Y. 
Stop Components Inc., 100 Commercial St., Freeport, N. Y. 
Strandberg Engrg. Labs., Inc., 1001 S; Elm St., Greensboro, N. C. 
Straza Industries, 790 Greenfield Dr. - P.O. Box 666, EI Cajon, Calif. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Taffet Electronics, Inc., 27·01 Brooklyn-Queens Expwy., W., Woodside, N. Y. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. , 

Textool Products, Inc., 1410 Pioneer Dr., Irving, Tex. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Tickle, A. Engineering Works, Inc., 21 Delevan St., Brooklyn, N. Y. 
Torrington Co., Box IOOB, Torrington, Conn. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Tridair Industries, 3000 W. Lomita BI., Torrance, Cal. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 
Upson Tools, Inc., Box 4750, Rochester, N. Y. 
Vari·Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Westinghouse Elec. Corp., R.D. #2, Box 45, Blairsville, Pa. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 
Wood, C. N. Mfg. Co., Rle. 332, E., Newtown, Pa. 
Youngwood Electronic Metals, Inc., 302 N. Fifth St., Youngwood, Pa. 

METAL PARTS. POWDERED 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Auto·Swage Products, Inc., 5Q2 River Rd., Shelton, Conn. 
Barden Corp., 200 Park Ave., Danbury, Conn. 
Bram Metallurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Clevite Ltd., 1177 Talbot St., St Thomas, Ont., Can. 
Dittmore-Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wise. 
Dixon Sintaloy, Inc., 535 Hope St., Stamford, Conn. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Ferraloy, Inc., W. Market St., Salem, Ind. 
G. E. Co., Lamp Metals & Camp., 21800 Tungsten Rd., Cleveland, Ohio 
General Electric Co., Metallurgical Prods. Dept., Box 237, Detroit, Mich. 
Gibson Electric, Talon, Div. of Textron, Delmont, Pa. 
Kwikset Powdered Metal Prods., 516 E. Santa Ana St., Anaheim, Calif. 
Leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Mallory Metallurgical Co., 3029 E. Washington St., Indianapolis, Ind. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
National Moldite Co., Inc., 250 South St., Newark, N. J. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Philips Metalonics, 888 S. Columbus Ave., Mt. Vernon, N. Y. 
Raybestos·Manhattan, Inc., 61 Willett st., Passaic, N. J. 
SI. Mary's Carbon Co., 1939 State Rd., SI. Marys, Pa. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Semicon Assoc, Inc., P. o. Box 832, Lexington, Ky. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 

METAL PARTS. SCREW MACHINE 
Accurate Electronics Corp., Box 935J, Elyria, Ohio .......... p 832 
Concord Electronics Corp., 31 Great Jones St., New York, N. Y. p 891 
Dow·Key Co., 2260 Industrial La., Broomfield, Colo. 
Eagle·Picher Ind., Inc., American Bld~, Central Pkwy., Dept. EEM·69, Cincinnati, 0 
Electronic Hardware Corp., 180-08 Liberty AYe., Jamaica, N. Y. p 1171 
Electronic Molding Corp., 44 Church 51., Pawtucket, R. I. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New Jersey RR Ave., Newark, N. J. 
Helitronics Corp., 916 McCarter Hwy., Newark, N. J. ......... p 1220 
Internalional Elctrn. Res. Corp., 135 W. Magnolia Blvd., Burbank, Cal. 
Jan Hardware Mf~ Co., Inc, 41·21 36th 51., Long Island City, N. Y. 
Kidde, Waller & Co., Inc., 615 Main St., Belleville, N. J. 
Posnronic Inds., Inc., 1906 S. Stewart, Springfield, MD. 
Precision Metal Prods. Co., 41 Elm 51., Stoneham, Mass. 
Robinson·Nugent, Inc., 800 E. 8th St., New Albany, Ind. 
Scanbe Mig. Corp., 1161 Monterey Pass Rd., Monterey Park, Calif. 

p 1320 
p977 

Thermalloy Company, 8119 Diplomacy Row, Dallas, Texas..... p 262B 
U. S. Terminals Inc., 1502 Camargo Rd., CinCinnati, Ohio .. ' p 1003 
United Prods. Co., 451 S. Jefferson St, Orange, N. J. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Abbott Products, Inc., 14-10 123rd St., College Point, N. Y. 
Abseoa Industries, 1071 W Arbor Vitae, Inglewood, Calif. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Adjustable Bushing Corp., 11905 Vase St., N. Hollywood, Calif. 
All Star Prods., Inc., P.O. Drawer 487, Defiance, Ohio 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.Y., N.Y. 
Associated Mfg. Co., 2414 Lawrence Ave., Chicago, III. 
Auto-Swage Products, Inc., 5Q2 River Rd., Shelton, Conn. 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Ohio 
Bell Fasteners Corp., 352 Evelyn St., Paramus, N. J. 
Blinn, Delbert Co., Box 2007, Pomona, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Celestial Components, Inc., Box 4035, Covina, Calif. 
Century Fastener Corp., 20 Grand Ave., Brooklyn, N. Y. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Continental Swiss Proc. Products, 71 Romanelli Ave., S. Hackensack, N. J. 
D·Cemco, 3200 N. San Fernando Blvd., Burbank, Calif. 
Davis & Hem~hill, Inc., 2000 Furnace Ave., Elkridge, Md. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Dittmore-Freimuth Corp., 2517 E. Norwich SI., Milwaukee, Wise. 
Eastern Specialty Co., 3619 N. Eight 51., Philadelphia, Pa. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Engineered Plastics, Inc., 213 Chase St., Gibsonville, N, C. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
General Mfg. Co., 724 Ruberta Ave., Glendale, Calif. 
Gray Res. & Dev. Co., 150 Park Ave., E. Hartford, Conn. 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa Locka, Fla. 

, Inland Manufacturing Co., 1108 Jackson St., Omaha, Nebr. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Jones, H., Electronics, 3OB6 N. Lima SI., Burbank, Cal. 
K-W Engineering Works, N50, W16328 Pin Oak Ct., Menomonee Falls, Wise. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Larsen Importing Co., 140 Nassau St., New York, N. Y. 
. Laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Mercury Div., 10459 W. Jefferson Blvd., Culver City, Calif. 

METAL PARTS. STAMPED 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Mi·Kro Connectors Div., 40·09 21st St., Long Island City, N. Y. 
Morris, J. I. Co., 372 Elm St., Southbridge, Mass. 
Mueller Brass Co., 1925 Lapeer Ave., Port Huron, Mich. 
Ney, J. M. Co., Maplewood Ave., Bloomfield, Conn. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Nutmeg Screw Machine Products, P.O. Box 1470, Waterbury, Conn. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
Ostby & Barton Co., Box 6267, Providence, R. I. 
Phil ips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Red Devil Mfg. Co., Inc., 1416 N. Ogden Ave., Chicago, III. 
Rosan, Inc., 2901 West Coast Hwy., Newport Beach, Calif. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Sinclair Mfg. Co., Chartley, Mass. 
Standard Screw Co., 2701 Washington Blvd., Bellwood, III. 
Stanley Industrial Components Div., Stanley Works, Forestville, Conn. 
Star Stainless Screw Co., Box 222, Totowa, N. J. 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Stop Components Inc., 100 Commercial St., Freeport, N. Y. 
Strandberg Engrg. Labs., Inc., 1001 S. Elm St., Greensboro, N. C. 
Taffet Electronics, Inc., 27·01 Brooklyn-Queens Expwy., W., Woodside, N. Y. 
Torrington Co., Box IOOB, Torrington, Conn. 
Tridair Industries, 3000 W. Lomita BI., Torrance, Cal. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 
Upson Tools, Inc., Box 4750, Rochester, N. Y. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 

METAL PARTS. SPUN 
American Aluminum Co., 230 Sheffield St., Dept EEM, Mountainside, N. f. 
G T I Corporation, 310 Chestnut St., Meadville, Pa. ......... p 1218 
Jan Hardware Mfg. Co., Inc., 41·21 36th St., Lone Island City, N. Y. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N. J. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Dittmore-Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa Locka, Fla. 
Hughes-Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
Kling Metal Spinning & Stamping Corp., 247 Centre St., New York, N.Y. 
Mital Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Metalcraft, Inc., Roosevelt Field, Garden City, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Mid-West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Romac Electronics, Inc., 48·01 25th Ave., Long Island City, N. Y. 
Rotary Co., Inc., 1746 Dale Rd., Buffalo, N. Y. 

METAL PARTS. STAMPED 
Accurate Electronics Corp., Box 935J, Elyria, Ohio p B32 
American Aluminum Co., 230 Sheffield St., Dept EEM, Mountainside, N. J. 
Art Wire & Stampine Co., 28 Boyden PI., Newark, N. J. ........ p 1635 
Aueat Inc., 36 Peny AYe., AtUeboro, Mass. . , 
Buckeye Stampine Co., 555 Marion Rd., Columbus, Ohio 
Consolidated Reactive Metals, Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 

P 2931 
Drake Mfe. Co., 4&26 N. Olcott Ave., Narwood Hgts., III. 
Eaele·Picher Ind., Inc., American Bldg., Central Pkwy., Dept EEM·69, Cincinnati, O. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New Jersey RR Ave., Newark, N. J. 
Falstrom Co., 114 Falstrom Ct, Passaic, N. J. 
G·L lndustrJes, Inc., G·L Elctrn. Diy., 300 Harvard Ave., Westville, N. J. 
G T I Corporation, 310 Chestnut St, MeadvDle, Pa. ......... p 1218 
Helitronics Corp., 916 McCarter Hwy., Newark, N. J. ......... P 1220 
Internalional Elctrn. Res. Corp., 135 W. Magnolia Blvd., Burbank, Cal. 

p 2519 
Jan Hardware Mle. Co., Inc., 47·21 36th St, Lone Island City, N. Y. 
Molex Prods. Co., 5224 Kalrine Ave., Downers Grove, IJI. 
Posilronic Jnds., Inc., 1906 S. Stewart, Springfield, Mo. 
United Prods. Co., 451 S. Jefferson 51., Orange, N. J. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Acme Mfg. & Gasket Co., 738 North 41St., Philadelphia, Pa. 
Admiral Tool & Manufacturing Co., 3652 N. Talman, Chicago, III. 
Aetna Elctms. Corp., Readington Rd., N. Branch, N. J. 
Aldrich, C. G. Mfg. Corp., Box 312, Sugar Grove, Pa. 
Algo, 50 Schrieffer St., S. Hackensack, N. J. 
All Star Prods., Inc., P.O. Drawer 487, Defiance, Ohio 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Alpha Products Inc., 6825 S. Chicago Ave., Chicago, III. 
Amatom Eletm. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 
American Airflow Corp., 515 W. 43 St., Chicago, III. 
American Communications Corp., 178-15 Eveleth Rd., Jamaica, N. Y. 
American Silver Co. Div., 36·0li'rince St.,Jlushing, N. Y. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Baltic Metal Products CO.,120 Sutton St, Brooklyn, N. Y. 
Barden Corp., 200 Park Ave., Danbury, Conn. 
8arnes Engineering Co., 3012 S. Halladay St., Santa Ana, Calif. 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Ohio 
Bell Fasteners Corp., 352 Evelyn St., Paramus, N. J. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Blickman, S., Inc., 201 Gregory Ave., Weehawken, N, J. 
8linn, Delbert Co., Box 2007, Pomona, Calif. 
Bossert Mfg. Co., 1030 Oswego St., Utica, N. Y. 
8ram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Braun, H. Tool & Instr. Co., 140 Fifth' Ave., Hawthorne, N. J. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
California Chassis Co., 5445 E. Century Blvd., Lynwood, Calif. 
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METAL PARTS. STAMPED (Cont'd) 

Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Clover Industries Di,., 600 Young St, Tonawanda, N. Y. 
Connor' Spring & Mfg. Co., 75 14th St., San Francisco,Calif. 
Dentronics, Inc., 60 Oak St., Hackensack, N. J. 
Device Seals, Inc., 11~ Tuxford St., Sun Valley, Calif. 
Die·Mate Corp., 9230 Chestnut St., Franklin Park, Iff. 
Diebel Mfg. C~., 6505 Oakton St., Morton Grove, III. 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. " 
Division Lead Co., 7742 West 61st PI., Summit, III. 
Dolin Metal Products, Inc., 315 Lexington Ave., Brooklyn, N, Y. 
Dudek & Bock Spring Mfg. Co., 4014 W. Grand Ave., Chicago, III. 
Eastern SpecialtY Co., 3619 N. Eight St., Philadelphia, Pa. 
Eastern Tool & Mfg. Co., 1 Montgomery St., Belleville, N. 1. 
Electro Chemical Engraving Co., noo Brook Ave., Bronx"N. Y. 
Electronic Parts Mfg. Co., Inc., 508·10 25th St., Union City, N.1. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Elzee Metal Products Co., Inc., 775 39th St., Brooklyn, N. Y. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Etchit Inc., 643 . 13th Ave., S., Hopkins, Minn. 
Eugene E~gineering Co., Inc., 50 Church St., Rockland, Mass. 
Excel Specialty Corp., 6335 N. Broadway, Chicago, III. 
Extrudonics Inc., 1002 Jersey Ave., New Brunswick, N. 1. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III. 
Federal Screw Prods., IhC., 3917 N. Kedzie Ave., Chicago, III. 
Federal Stamplngs, 2000 West 94th St., Minneapolis, Minn. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
GAF Corp., 140 West 51 St., New York, N. Y. 
G. E. Co., Lamp Metals & Camp., 21800 Tungsten Rd., Cleveland, Ohio 
General Metals, Inc., 2100 Fairfax Rd., Greensboro, N. C. 
Gibson Electric, Talon, Div. of Textron, Oelmont, Pa. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. 1. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Gyrotronics, Inc., 3500 Sunset Ave., Asbury Park, N. 1. 
H. It Metalcraft Mfg. Co., 35 Industrial Rd., Lodi, N. J. 
HPL Jersey Co., IOB7 Globe Ave., Mountainside, N. J. 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa Locka, Fla. 
Hobson Bros., Inc., 4940 W. Lawrence Ave., Chicago, III. 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. Y. 
Hughes·Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
IE· Manufacturing Co., 3039 W. Carroll Ave., Chicago, III. 
In6ustrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 

. Johnson & Hoffman Mfg. Co., 40 Voice Rd., Carle Place, N. Y. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kentucky Elctrns., Inc., Box 511, Ow~nsboro, Ky. 
Kessler·Ellis Prods. Co., 120 First Ave., Atlantic Highlands, N. 1. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. 1. 
King laboratories, Inc., 127 Solar St., Syracuse, N. Y. 
Kling Metal Spinning & Stamping Corp., 247 Centre St., New York, N.Y. 
Laminated Shim Co., Inc., 48 Union St., GlenbrOOk, Conn.-
M·T Electronics Co., 536 Lewelling Blvd., San Leandro, Calif. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. 1. 
Magnetics, Inc., Components Div., Box 391, Buller, Pa. 
Merco Prods. Co., Inc., 1298 Bethel Dr., Eugene, Ore. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Metalcraft, Inc., Roosevelt field, Garden CitY, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Mirro Aluminum Co., Manitowoc, Wise. 
Mobil Electronics, Inc., Box 1131, Anderson, Ind. 

; Muckle Mfg. Co., 334 Medford, Owatonna, Minn. 
Mueller Brass Co., 1925 Lapeer Ave., Port Huron, Mich. 
Network Industries, Inc., Box 397, Bayonne, N. J. 
O'Hara Metal Products Co., 540 Brannan St., San FranCisco, Calif. 
Pabst Engrg. Eqpt. Co., Inc., 676 Pennsylvania Ave., Elizabeth, N. 1. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Peerless Products Industries, 4210 W. Chicago Ave., Chicago, III. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Principal Mfg. Corp., 2701 Gardner Rd., Broadview, III. 
Romac Electronics, Inc., 48·(11 25th Ave., Long Island City, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
Sinclair Mig. Co., Chartley, Mass. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
South Shore Metal Prods., Inc., 88·90 Allen Blvd., Farmingdale, N. Y. 
Stanley Industrial Components Div., Stanley Works, Farestville, Conn. 
Stanley Industrial Hardware Oiv., Stanley Works, New Britain, Conn. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Straza Industries, 790 Greenfield Dr .• P.O. Box 666, EI Cajon, Calif. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. 1. ' 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Taffet Electronics, Inc., 27.01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 
Titchener, E. H. & Co., 8 Titchener PI., Binghamton, N. Y. 
Torrington Co., Box IOOB, Torrington; Conn. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
UIO Electronics Corp., 4105 Pembroke Rd., Hollywood, Fla. 
United American Metals Diy., 970 Meeker Ave., Brooklyn, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Upson Tools, Inc., Box 4750, Rochester, N. Y. 
Vemitron Electrical Components, Box 878, Norwalk, Conn. 
ViZ Mig. Co., 335 E. Price St., Philadelphia, Pa. 
Volkert Stampings, Inc., 222-34 96th Ave., Queens Village, N. Y. 
W L S Stamping Co., 3291 E. 80th St., Cleveland, Ohio 
Wabash Metal Products Co., Inc., 1569 Morris St., Wabash, Ind. 
Westinghouse Elee. Corp., R.D. #2, Box 45, BlairSVille, Pa. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 
Winzeler Mfg. & Tool Co., 7355 W. Wilson Ave., Chicago, III. 
WQrcester Pressed Steel Co., 101 Barber Ave., Worcester, Mass. 
Wrought Washer Mfg. Co., 2252 South Bay St., Milwaukee, Wis. 
York Metal Prods., Inc., 34-20 12th St., Long Island City, N. Y. 
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Youngwood Electronic Metals, Inc., 302 N. Fifth St., Youngwood, Pa. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cal~. 
Zims Manufacturing Co., 26 Paine Ave., Irvington, N. J. 

METALS. CLAD 
Consolidated Reactive Metal~ Inc., 118 Hoyt Ave., Mamaroneck, N. Y. 

p 2931 
Englehanf Minerals & Chemicals Corp., H. A. Wilson Dept., U.S. Rte. #22, 

Union, N. J. ................ .... .. .. .. .. .. .... .. .. p 1644 
Alloys Unlifuited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Brainin, C. S. Corp., 320 Washington St., Mt. Vernon, N. Y. i 
Clevite, Cleveland Graphite Bronze, 17000 st. Clair Ave., Cleveland, O. 
Driver, Wilbur B. Co., 1875 McCarter Highway,- NewarK, N. 1. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Handy & Harman, 850 3rd Ave., New York, N. Y. 
Materials Technology, Inc., Box lS7, Somerset, N. 1. 
Montgomery Co., Windsor Locks, Conn. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 

; Republic Steel Corp., Box 6778, Cleveland, Ohio 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N. Y. 
Semi Alloys, Inc., 20 N. MacQuesten -Pkwy., Mt. Vernon, N. Y. 
Tricon Mfg. Co., 2325 Wisconsin Ave., Downer Grove, III. 

METALS. HIGH PURITY 
Cohn. Sigmund, Corp., 121 S. Columbus Ave., Ml Vernen, N. Y. 
Consolidated Reactive Metals, Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 

p 2931 
ragle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM.fI9, Cincinnati, 0 

p 1643 
Pfizer Minerals, Dept 56, 235 ras! 42nd St., New Yorl!, N. Y. .. p 1645 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Amax Aluminum/Foil Prods., 6106 S. Broadway, st. Louis, Mo. 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.Y., N.Y. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, pa. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
California Fine Wire Co., 338 S. Fourth St., Grover City, Calif. 
Cerac, Inc., Box 597, Butler, Wise. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N. Y. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. 1. 
Fairmount Chemical Co., Inc., 117 Blanchard St., Newark, N. J. 
Handy & Harman, 850 3rd Ave., New York, N. Y. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kennametal Inc., Lloyd Ave., Latrobe, Pa. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 
Leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Matthey Bishop, Inc., Malvern, Pa. 
Michigan Chemical Corp., Rare·Earth Sales, 351 E. Ohio St., Chicago, III. 
NPC Metals & Chemicals Co., 3133 East 12th St., Los Angeles, Calif. 
Norton Co., Metals Div., 45 Industrial PI., Newton, Mass. 
Nuclear Element Corp., 410 S. McKean St., Butler, Pa. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Republic Steel Corp., Box 6778, Cleveland,Ohio 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
United Mineral & Chemical Corp., 119 Hudson St., New York, N. Y. 
Var-tac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Ventron Corp.,' Congress St., Beverly, Mass. 
Wellington Technicallnds., Inc., 55 Honeck St., Englewood, N. 1. 
Westinghouse Electric Corp., 1 Westinghouse Plaza, Bloomfield, N. J. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 

METALS. PRECIOUS-ALSO SEE POWDERS. 
PRECIOUS MnAL 

Cohn, Sigmund, Corp., 121 S. Columbus Ave., Ml Vernon, N. Y. p 2927 
Consolidated Reactive Metals, Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 

p 2931 
ragle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept EEM.fI9, Cincinnati, 0 

p 1643 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New Jersey RR Ave., -Newark, N. J. 
Englehard Minerals & Chemicals Corp., H. A. Wilson Dept., U.S. Rle. #22, 

Union, N. J. ".. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. p 1644 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.Y., N.Y. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y, 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Attleboro Refining Co., 150 Union St., Attleboro, Mass. 
Brainin, C. S. Corp., 320 Washington St., Mt. Vernon, N. Y. 
Bram MetaliurgiCaI·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
California Fine Wire Co., 338 S. Fourth St, Grover City, Calif. 
Cerac, Inc., Box 597, Butler, Wisc. 
Cerro Corp., 300 'Park Ave., New York, N. Y. 
Chemical Commerce, 123 Sussex Ave., Newark, N. J. 
City Chemical Corp., 132 West 22 St, New York, N. Y. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Cooper, J. B. & Sons, Inc., 180 Vanek St., New York, N. Y. 
Electro-Science Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Fairmount Chemical Co., Inc., 117 Blanchard St., Newark, N. J. 
General Diode Corp., 18 South St., Framingham, Mass. 
Goldsmith Div., National Lead Co., 900 West 18th St., Chicago, III. 
Hamilton Precision Metals, Div. HamUton Watch Co., lancaster, Pa. 
Handy & Harman, 850 3rd Aoie., New York, N. Y. 

.Improved Seamless Wire Co., 775 Eddy St., Providence, R. I. 
Leico Industries, Inc., 150 W. 57th St" New York, N. Y. 
Mackay, A. D., Inc., 198 Broadway, New York; N. Y. 
Materials for Elctrns., Inc., 149-32 132nd St., Jamaica, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 

Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
NPC Metals & Chemicals CO., 3133 East 12th St., Los Angeles, Calif. 
Ney, 1. M. Co., Maplewood Ave., Bloomfield, Conn. 
Pyco, Inc., 604 E. Lincoln Hwy., Penndel, Pa. 
Sel-Rex Corporation, 75 River Rd., Nutley, N. J. 
Semi AlloYS, Inc., 20 N. MacQuesten Pkwy., Mt Vernon, N. y, 
Technic,.lnc., Box 965, Providence, R. I. 
Tricon Mfg. Co., 2325 Wisconsin Ave., Oowner Grove, III. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
United Refining & Smelting Co., 3700 N. Runge Ave., franklin Pk., III. 
Western Gold & Platinum Co., 515 Harbor Blvd., Belmont, Calif. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 

METALS. RARE 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Ml Vernon, N. Y. 
Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. 1. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.Y., N.Y. 
American Potash & Chemical Corp., 3000 West 6th St., Los Angeles, Cal. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor MefSll Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cerac, Inc., Box 597, Butler, Wisc. 
Chemical Commerce, 123 Sussex Ave., Newark, N. J. 
City Chemical Corp., 132 West 12 St., New York, N. Y. 
Grace, W. R. & Co., 4000 N. Hawthorne St., Chattanooga, Tenn. 
Harmon, Lichtenstein & Co., 26 Broadway, New York, N. Y. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
King laboratories, Inc., 127 Solar St., Syracuse, N. Y. 
Leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Materials for Elctrns., Inc., 149.J1132nd St., Jamaica, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Michigan Chemical Corp., 351 E. Ohio St., Chicago, III. 
Michigan Chemical Corp., Rare Earth Sales, 351 E. Ohio St., Chicago, III. 
NPC Metals & Chemicals Co., 3133 East 12th St., Los Angeles, Calif. 
Ronson Metals Corp., 55 Manufacturers PI., Newark, N. J. 
Semicon Assoc, Inc., P. O. Box 832, Lexington, Ky. 
Teqhnic, Inc., Box 965, Providence, R. I . 
Unite~ American Metals Di,., 970 Meeker Ave., Brooklyn, N. Y. 
United Mineral & Chemical Corp., 119 Hudson St., New York, N. Y. 
Var·lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. 1. 
Ventron Corp., Congress St., Beverly, Mass. 
Ventron Elctrns. Corp., Box 529, Bradford, Pa. 

METALS.' REFRACTORY 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.Y., N:Y. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Broo~yn, N. Y. 
Aremeo Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cerac, Inc., Box 597, Butler, Wise. 
City Chemical Corp" 132 West 22 St., New York, N. Y. 
Cleveland Refractory Metals Div., 18850 Aurora Rd., Solon, Ohio 
Cross, H. Co., 365 Park Ave., Weehawken, N. J. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Duramic Products, Inc., 430 Commercial Ave., Palisades Park, N. J. 
Fan,teellnc., One Tantalum PI., N. Chicago, III. 
G. E. Co., lamp Metals & Camp., 21800 Tungsten Rd., Cleveland, Ohio 
Hamilton Precision Metals, Div. Hamilton Watch Co., Lancaster, Pa. 
Hoskins Mfg. Co., 4445 lawton Ave., Detroit, Mich. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kennametal Inc., Lloyd Ave., Latrobe, Pa. 
Leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Mallory Metallurgical Co., 3029 E. Washington St., Indianapolis, Ind. 
Materials Research Corp., Rle. 303, Drangeburg, N. Y. _ 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
NPC Metals & Chemicals Co., 3133 East 12th St., Los Angeles, Calif. 
Norton Co., I New Bond St., Worcester, Mass. 
Norton Co., Metals Div., 45 Industrial PI., Newton, Mass. 
Philips Elme! Corp., Lisbon Rd., Lewiston, Me. 
Philips Metalonics, 888 S. Columbus Ave., Mt. Vernon, N. Y. 
Plasma dyne, 3839 S. Main, Santa Ana, Calif. 
Rembar Co., Inc., 67 Main St., Dobbs Ferry, N. Y. 
Ryerson, J. T. & Son, Inc., 2558 West 16th St., Chicago, III. 
Semicon Assoc, Inc., P. O. Box 831, Lexington, Ky. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
Union Carbide Corp., Materials Sys. Di,., 1020 W. Park Ave., Kokomo, Ind. 
United American Metals Div., 970 Meeker Ave., Brooklyn, N. Y. 
United Mineral & Chemical Corp., 119 Hudson St., New York, N. Y. 
Var·lac.oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Ventron Corp., Congress St., Beverly, Mass. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

METALS. SEMICONDUCTOR-SEE CRYSTALS.
SEMICONDUCTOR 

METAL·TO·GLASS ALLOYS- , 
SEE SEALS. GLASS·TO·METAL 

METER CASES-SEE CASES. EQUIPMENT 

METER CONTROLLERS-SEE RELAYS. 
/'AETER 

METER EXPANDERS-SEE MULTIPLIERS. 
Mn~R 

METER SHUNTS-SEE SHUNTS. METER 



METER TESTERS-SEE TESTERS. METER 

METERS. ACCELERATION 
Dytronics Co., Inc., 4800 Eyanswood Dr., Columbus, Obio 
Itbaco Inc., 735 W. Clinton St, Ithaca, N. Y. 
Metrix Instrument Co., P.O. Box 36501, Houstoh, Tex. 
Unholtz·Dickie Corp., 3000 Whitney AYe., Hamden, Conn. P 1249 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Agac·Derritron, Inc., 1332 N. Henry St., Alexandria, Va. 
Aviation Elec., Ltd., 200 Laurentien Blvd., Montreal, aue., Can. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
Bell Aerosystems Co., 4515 Superior Ave., Cleveland, Ohio 
Bendix Corp., Instruments & Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Columbia Research Labs., Inc., Macdade Blvd. & Bullens La., Woodlyn, Pa. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Impact·O·Graph Corp., 1762 East 18th St., Cleveland, Ohio 
Indikon Co. Inc., 76 Coolidge Hill Rd., Watertown, Mass. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
MB Electronics, Box 1825, New Haven, Conn. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Scott Instr. Labs., 111 Powdermill Rd., Maynard, Mass. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 

METERS. ADMlnANCE 
Dranetz EnKineerine Labs, Inc., 1233 North Ave., Plainfield, N. I. P 1366 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. 
Scientific·Atlanta Inc., Box 13654, Atlanta, Ga. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Parzen Research, Inc., 48 Urban Ave., Westbury, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 

METERS. AIR PERMEABILITY 
Central Scientific Co., 2600 S. Kastner Ave., Chicago, III. 
Gurley, W. & l. E., 514 Fulton St., Troy, N. Y. 

METERS. AMPERE A·C 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio P 1322 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass. 
Ammon Instrs., Inc., 345 Kelley St., Manchester, N. H. . p 1327 
Beede EJectrlcal Instr. Co., Inc., S. Main St, Penacook, N. H. 
Biddle, lamas G. CD., Township Line & lolly Rds., Plymouth Meatin" Pa. 

p 1338 
CalHornia Instrs. Corp., 3511 Midway Dr., San DieKo, Calif. 
DVM Div., Darcy Inds., 1123 Cloverfield Blvd., Santa Monica, Calif. 

p 1362,1363 
Electro·Mechanlcallnst. Co. Inc., 8th & Chestnut SIs., Perkasie, PI. 

p 1373 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. . . . . .. p 1377 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1219,1388 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Hoyt Electrical Instr. Works Inc., 42 Carleton St, CambridKe, Mass. 

p 1350,1351 
International Eletrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. p 1414,1416 
Modutec Inc., 18 Marshall St., Norwalk, Conn. .. ... p 1445 
Neutronic Corp., Box 625, St. Louis, Mo. ................ p 1448 
Newport Labs., Inc., 630 E. YounK St, Santa Ana, Calif. ...... p 1454 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 

p 1463 
Sangamo Electric Co., P.O. Box 128, Pickens, S. C. 
Scientific Columbus Inc., 1035 W. Third Ave., Columbus, Ohio .. p 2843 
Sigma Internationallnstrs., 88 Marsh Hill Rd., OranKe, Conn.. p 1484 
Simpson Electric Co., 5200 W. Kinzie St., Chicaeo, III. p 1485 
SinKer Co., Instrumentation DiY., 915 Pembroke St, BridKeport, Conn. 

p 1494,1495 
TripleH Electricallnstr. Co. 280 Harmon Rd., Bluffton, Ohio.. p 1516 
Voltron Products, Inc., 403 S. Raymond Ave., Pasadena, Calif. 

p 1521-1523 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio . . . . . . . . p 1526, 1527 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
Westinghouse EJec. Corp., Relay·lnstr: Div., P~ne & Orange SIs., Newark, N. 1 

A & 0 Electrical Instrs., 73·07 88th St., Glendale, N. Y. 
A& M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, France 
Amprobe Instrument, 630 Merrick Rd., lynbrook, N. Y. 
Automatic Coil Mfg. Ltd., 50 Wingold Ave., Toronto, Ont., Canada 
Bristol Co., Box 1790, Waterbury, Conn. 
British Physical Labs., Houseboat Works, RadleH, Herts, En~ 
Bruno·New York Inds. Corp., 636 Eleventh Ave., New York, N. Y. 
8uck Engrg. Co., Inc., Box 686, Farmingdale, N. J. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Central Scientific Co., 2600 S. Kastner Ave., Chicago, III. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Dana Laboratories Inc., 2401 Campus Dr., Irvine, Calif. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Oittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 

p 1552 

Electro·Standards Labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
English Elec. Co., ltd., EIlglish Elec. House Strand, London, W.C. 2, Eng. 
Esterline Angus Div., Esterline Corp., Box 240'00, Indianapolis, Ind. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
'Honeywell, Precision Meter Div., Grenier Field, Manchester, N.H. 
Ideal Precision Meter Co., Inc., 214-218 Franklin St., Bklyn., N. Y. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Mura Corporation,355 Great Neck Rd., Great Neck, N. Y. 
Nelson Elctrns. Labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronlo, Ont., Can. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Parker Instrument Corp., 200 Harvard Ave., stamford, Conn. 
a. V. S., Inc., 20 North 15th St., East Orange, N. J. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Shurite Meters, 428 Chapel St., New Haven, Conn. 

Slark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

METERS. AMPERE. D·C 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio p 1322 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass. 
Ammon Instrs., Inc., 345 Kelley St, Manchester, N. H. ... . . .. P 1327 
Aullnstrs., Inc., 139-30 34th Rd., Flushing, N. Y. ..• p 1331 
Beede Electrical Instr. Co., Inc., S. Main St, Penacook, N. H. 
Biddle, lames G. Co., Townshijr Line & Jolly Rds., Plymouth Meetin" Pa. 

p 1338 
Boonton Electronics Corp., Rle. 287 at Smith Rd., Parsippany, N. J. 

pl347 
California Instrs. Corp., 3511 Midway Dr., San Diego, Calif. 
Cohu Electronics Inc., Box 623, San Dieeo, Calif. 
DVM Div., Darcy Inds., 1723 Cloverfield Blvd., Santa Monica, Calif. 

p 1362,1363 
Electro·Mechanicallnst. CD. Inc., 8th & Chestnut Sts., Perkasie, Pa. 

p 1373 
Electro Scientific Inds., 139(10 N.W. Science Park Dr., Portland, Ore. 

p 1374 
Electronic DesiKn Labs., Inc., Box 7831, Philadelphia, Pa. ...... p 1377 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1388 
Heath Co., Dept. 180, Benton Harbor, Mich. .... . . . . . . . .. . p 1397 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1394 
Hoyt EJactricallnstr. Works Inc., 42 Carleton St., Cambridge, Mass. 

p 1350,1351 
International Elctrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 
lulie Research Lab Inc., 211 W. 61st St., New York, N. Y. p 1414, 1416 
Keithley Instruments, Inc., 281J5 Aurora Rd., Cleveland, Ohio p 1424 
Millim Instruments, Box 997, Schenectady, N. Y. p 1441 
Modutec Inc., 18 Marshall St., Norwalk, Conn. p 1444 
Neutronic Corp., Box 625, St. Louis, Mo. ................. p 1448 
Newport Labs., Inc., 630 E. Young St, Santa Ana, Calif. ...... p 1454 
Ohio Semitronics, Inc., 1205 Chesapeake Ave., Columbus, Ohio p 1047 
Phaostron Instr. & Elctrn. CD., 151 Pasadena Ave., S. Pasadena, Calif. 

p 1463,1465 
Power/Mate Corp., 163 Clay St., Hackensack, N. J. ......... p 2074 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. J. ... p 1477 
Schauer Mfg. Corp., 4516 Alpine Ave., Cincinnati, Ohio 
Scientific Columbus Inc., 1035 W. Third Ave., Columbus, Ohio ... p 2843 
Sigma International Instrs., 88 Marsh Hill Rd., Oranee, .Conn. ... p 1484 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. ....... P 1485 
Sineer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 

p 1494,1495 
Triplett Electricallnstr. Co., 280 Harmon Rd., Bluffton, Ohio. p 1516 
Voltron Products, Inc., 403 S. Raymond Ave., Pasadena, Calif. 

p 1521-1523 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio .... p 1525,1527,1528 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
Westinghouse Elec. Corp., Relay·lnstr. Div., Plane & Orange Sts., Newark, N. J. 

A & 0 Electrical Instrs., )3.07 88th St., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.OJ.P., 23 PI. Jeanne d'Arc, Paris, France 
Amprobe Instrument, .630 Merrick Rd., Lynbrook, N. Y. 
Automatic Coil Mfg. Ltd., 50 Wingold Ave., Toronto, Ont., Canada 
British Physical Labs., Houseboat Works, Radlett, Herts, Eng. 
Bruno·New York Inds. Corp., 636 Eleventh Ave., New York, N. Y. 
8ucHngrg. Co., Inc., Box 686, Farmingdale, N. J. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Dnt., Can. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Dana Laboratories Inc., 2401 Campus Dr., Irvine, Calif. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Dittmore.freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 

p 1552 

English Ele~ Co., Ltd., EIlglish Elec. House Strand, London, W.C. 2, Eng. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Halmar Electronics, Inc., 1544 W. Mound St., Columbus, Ohio 
Honeywell, Precision Metel Div., Grenier Field, Manchester, N. H. 
Ideal Precision Meter Co., Inc., 214-218 Franklin St., Bklyn., N. Y. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Nelson Elctrns. Labs., Inc., 1717 Oallas N. Pkwy., Plano, Tex. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Proto Tool Co., 2209 Sante Fe Ave., Los Angeles, Calif. 
a. V. S., Inc., 20 North 15th St., East Orange, N. J. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Shurite Meters, 428 Chapel St., New Haven, Conn. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark. N. J. 
Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

METERS. AMPERE. R·F 
International Eletrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 
Phaostron lostr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 

p 1465 
RCA Eletrn. Components, 415 South 5th St, Harrison, N. I. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Singer Co., Instrumentation Diy., 915 Pembroke St, BridKeport, Conn. 

p 1494 

METERS •. AUDIO LEVEL 

TrlpleH Electrical Instr. Co., 280 Harmon Rd., Bluffton, Ohio 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio . . . . p 1528 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
Westinghouse Elec. Corp., Relay·lnstr. DiY., Plane & Orange Sts., Newark, N. I. 

A & 0 Electrical Instrs., 73·07 88th St., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
British Physical Labs., Houseboat Works, RadleH, Horts, Eng. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 

p 1552 

English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Ideal Precision Meter Co., Inc., 214·218 Franklin St., Bklyn., N. Y. 
Nelson Elctrns. Labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

METERS. AMPERE. TRUE RMS 
Bead. Electrical Instr. Co., Inc., S. Main St., Penacook, N. H. 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. . . . . .. P 1377 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 

. p 1465 
RCA Elclrn. Components, 415 South 5th St., Harrison, N. I. 
Scientific Columbus Inc., 1035 W. Third Ave., Columbus, Ohio. p 2843 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 

p 1550 
Westinehouse Elec. Corp., Relay·lnstr. DiY., Plane & OranKe Sts., Newark, N. J. 

p 1552 
A & 0 Electrical Instrs., )3.0788th St., Glendale, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sunshine Scientific Instrumenls, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Toa Elctrns. Ltd., 235, Suw.a·Cho, Shinjuku·ku, Tokyo, Japan 
Weston Instrs. Di,., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

METERS. AMPERE· HOUR 
Curtis Instruments, Inc., 200 Kisco Ave., Mt Kisco, N. Y. ..... p 1364 
General Electric CD., Elctrn. Camp. Sales Dper., 1 River Rd., Schenectady, N. Y. 
Mastech Inc., Box 178, E. Molloy Rd., Syracuse, N. Y. 
Ohio Semitronics, Inc., 1205 Chesapeake Ave., Columbus, Ohio p 2844 
Sangamo Electric Co., P.O. Box 128, Pickens, S. C. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
A & 0 Electrical Instrs., 73-07 88th St., Glendale, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Halmar ElectroniCS, Inc., 1544 W. Mound St., Columbus, Ohio 
Ideal Precision Meter Co., Inc., 214·218 Franklin St., Bklyn., N. Y. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

METERS. ATTENUATION 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Filmohm DiY., 31·11 47th Ave., Long Island City, N. Y .. 
Narda Microwave Corp., Plainview, N. Y. 
Simpson Electric Co., 5200 W. Kinzie St., ChicaKo, III. 
Takeda Riken Ind. Co. Ltd., 1·32·1 Asahi·cho, Nerima·ku, Tokyo, Jap. 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio 

p 550 
p 1671 
p 1689 

Weinschel Energ. CD. Inc., P.O. Box 571, Gaithersburg, Md. ... p 1529 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 

_Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
a. V. S., Inc., 20 North 15th St., East Orange, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 

METERS. AUDIO LEVEL 
B & K Instruments, Inc., 5113 West 164th St., Cleveland, Ohio 
Beede Electrical Instr. CD., Inc., S. Main St., Penacook, N. H. 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. p 550 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
London Co., 811 Sharon Dr., Westlake, Ohio ... .. . .. .. . p 1427 
Modutec Inc., 18 Marshall St., Norwalk, Conn. .............. p 1444 
Motorola Comm. & Elctrns., Inc., 4501 N. AUKusta Blvd., Chicago, III. 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 
RCA EJctrn. Components, 415 South 5th St, Harrison, N. I. 
Sankyo Seiki Mfg. Co., Ltd., 17·21·Chome Shinbashi Minato·ku, Tokyo, lap. 

p 1753 
Simpson EJectric Co., 5200 W. Kinzie St., ChicaKo, III. 
Takeda Riken Ind. Co. Ltd., 1·32·1 Asahi·cho, Nerima·ku, Tokyo, lap. 
Tele·Sienal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio 
A & 0 Electricallnstrs., )3.07 88th St., Glendale, N. Y. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Dawe Instruments, ltd., Western Ave., Acton; London W3, Eng. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 

General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Ideal Precision Meter Co., Inc., 214-218 Franklin St., Bklyn., N. Y. 
Instrument Labs. Corp., 315 W. Walton PI., Chicago, III. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Lab Electro·Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Leader Instrs. Corp., 24-20 Jackson Ave., long Island Ci/y, N. Y. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Nelson Elctrns. Labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
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METERS. AUDIO LEVEL (Cant'd) 

Q. y. S., Inc., 20 North 15th St., East Orange, N. J. 
Rohde & S~hV'arz Sales Co., III lexington Ave.; Passaic, N. I. 
Roveti Instru'ments, 238 West St., Annapolis, Md. 
Scott Instr.lahs., III Powdermill Rd., Maynard, Mass. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Toa Elctrns. ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calil. 
United Telecontrol Electronics, Inc., 3500 Sunset Ave., Asbury Park, N. J. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., . 

Newark,N .. J. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

METERS. CABLE TESTING-SEE TESTERS. 
CABLE 

METERS. CAPACITANCE 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. I. 

PI337 
Boonton Electronics Corp., Rte. 287 at Smith Rd., Parsippany, N. I. 

P 1346 
Dranell Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. 
Electro Scientific Inds., 13900 N.W. Science Par~Dr., Portland, Ore. 

P 1375 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
Hickok Electli.eal Instr. Co., 10514 DuPont Ave" Cleveland, Ohio p 1394 
Killusul Elctrns. Corp" 3·1175, Shlnmaruko.Jiigashi, Kawasaki·City, 

Kanagawa·Pref.,lapan 
London Co., 811 Sharon Dr., Westlake, Ohio . . . . . . . . . . . . . . p 1427 
Marconi Instrs., 111 Cedar La., Englewood, N. I. P 1434 
Micro Instrument Company, 12901 Crenshaw Blvd., Rawthorne, Calif. 

p 1438 
Penn Airborne Products Co., Industrial Highway, Southampton, Pa. p 1456 
Simpson Eleetric Co., 5200 W. Kinzie St, Chicago, III. 
Southfield Eletrns., 21250 10 J.!z Mile Rd., Southfi~d, Mich. .... p 1503 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Wavelet, 8159 Engineer Rd., San Diego, CaIH. P 1547 
A & M Instrumen~ Inc., Community Dr., Great Neck, N. Y. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Components Specialties, Inc., 101 Buffalo Aye., Freeport, N. Y. 
Consolidated Ohmic Devices, 115 Old Counlri Rd., Carle Place, N. Y. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Foxboro, foxboro, Mas~ 
Rohde & Schwarz Sales Co., III lexington Ave" Passaic, N. J. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave" 

Newark, N. J. 

METERS. CAVITATION INTENSITY 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 

METERS. CONDUCTANCE 
Beckman Instr., Inc., Cedar Groye Oper., 89 Commerce Rd., Cedar Grove, N. I. 

P 1337 
DraDell Eng/nearlAI Labs, Inc., 1233 North Ave., Plainfield, N. I. P 1366 

'Londen Co., 811 Sharon Dr., Westlake, Ohio 
RCA Elctrn. Components, 415 South m St, Harrison, N. I. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Southfleld ElctrnL, 21250 10 J.!z Mile Rd., Southfield, Mich. . •. ; P 1502 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Halmar Electronics, Inc., 1544 W. Mound St., Columbus, Ohio 
Kahl Scientific Instr. Corp., P. O. Box 1166, El Cajon, Calif. 
Melabs, 3300 Hillview Ave., Palo Alto, Cali" 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Philips Eleclronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Sever·Hali Inc., 463 Brewster Ave., Redwood City, Calif. 
Weston Instrs. Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

METERS. CONDUCTIVITY-SEE INDICATORS. 
FLUID CONDUCTIVITY 

, METERS. COUNTING RATE. NUCLEAR 
General Electric Co, Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Phaostron Instr. & Elctrn. Co., 151 Pasadena AYe., S. Pasadena, CaIH. 
Solid State Elctrn. Clrp" 15321 Ra,en St., Sepulveda, Cal. 
Vlctoreen InsIr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Beckman Instrs., Inc .. , Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Charter Laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. . 
Kahl Scientific Instr. Corp.; P. O. Box 1166, El Cajon; Calif. 
Labgear, ltd" Cromwell'Rd., Cambridge, Eng. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Nuclear Corp. 01 America, 2 Richwood PI., Denville, N. J. 

.Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd st. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
Solid State Radiations, Inc., 2261 SiCarmelina, los Angeles, Calif. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Werex Electronics, Box 986; Silver Spring; Md. ' 

METERS. DECIBEL INDICATING 
B & K Instrements, Inc., 5113 West 164th St, Cleveland, Ohio. . P 1336 
DaYen, Grenier Field, Dept EEM 67; Manchester, N. H. ... . . . . . p550 
Electro·Mechanicallnst Co. Inc., 8111 & Chesinut Sts., Perkasie, Pa. 

p 1373 
Hickok Electrleallnstr. Co" 10514 Dupm Ave., Cleveland, Ohio 
LondDll Co., 811 Sharon Dr., Westlake, Ohio 
Millivac Instruments, Box 99h Scln!nectad" N. Y. ,. .. : P 1441 
Sigma Internationallnstre., 88 Marsh Hill Rd., Orange, Conn. ... P 1484 
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Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Takeda Rlken Ind. Co. Ltd., 1·32·1 Asahkha, Nerima-ku, Tokyo, lap. 
Trio Laboratories Inc, 80 DuPont St., Plainview, N. Y. 
Triplett Electricallnstr. Co., 280 Harmon Rd., Blutllon, Obio 
Wacline Inc., 35 S. iSt Clair St, Dayton, Ohio ':............ p 1524 
Weinschel Engrg. Co. Inc., P.O. Box 577, Gaithetsburg, Md. 
A & 0 Ejectrical Instrs., )3.07 88th St., Glendale, N. Y. 
Amstro Corp., 114 Clinton Rd" Fairfield, N. J. 
Data Instrument DiY., 7300 Crescent Blvd" Pennsauken, N. I. 
Dawe Instruments, ltd., Western Ave., Acton, London W3, Eng. 
Dixson, Inc., Box 1449, Grand lunction, Colo. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
Lab Electro·Aeoustique, 5 Rue Jules-Parent, 92·Rueil, Malmaison, France 
leader Instrs. Corp., 24-20 lackson Ave., long Island City, N.Y. 
Nelson Efctrns. labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Pacific Measurements, Inc" 940 Industrial Ave., Palo Alto, Cal. 
a. V. S., Inc" 20 North 15th St., East Orange, N. J. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. I. 
Scott Instr. Labs., III Powdermill Rd., Maynard, Mass. 
Senrore, Inc., 426 S. Westgate Dr" Addison, III. 
Shurite Meters, 428 Chapel St., New Haven, Conn. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Sterling Mig. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sun Electric Corp., 6323 Avondale, Chicago, III. 

METERS. DISTORTION & NOISE 
Aerospace Research Inc., 130 Lincoln St., Boston, Mas~ 
Beede Electricallnstr. Co., Inc., S. Main St, Penacook, N. H. 
Daven, Grenier Field, Dept EEM 67, Manchester, N. H. . . . . .. . . p 550 
Freed Translormer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. p 1387 
Heath Co., Dept. 1811, Benton Harbor, Mich. 
London Co., 811 Sharon Dr., Westlake,. Ohio 
Marconi Instrs., ttl Cedar La., Englewood,N. I. . . . . .. . .. . .. p 1434 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif, 
a.an·Tech Laboratories In •. , 43 S. Jefferson Rd., Whippany, N. I. p 1468 
Wacllne Inc., 35 S. St Clair St., Dayton, Ohio 
Hewlett·Packard Co" 1501 Page Mill Rd" Palo Alto, Calif. 
Lab Electro-Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. I. 
Siemens America, Inc., Telecom Div" 350 Fifth Ave., New York, N. y, 
Toa Elctrns. ltd" 235, Suwa·Cho, Shinjuku·ku, Tokyo, lapan 
Trepac Corp. 01 Amer., 30 W. Hamilton Ave., Englewood, N. J. 
United Recording Electronics Inds.,11912 Valerio St., N. Hollywood, Calif. 
Wandel & Goltermann/Tel·Com, 6 Great Meadow la., Hanover, N. I. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

METERS. DYNAMOMETER-SEE 
DYNAMOMETERS 

METERS. EDGE·WISE 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio p 1322 
Beede Electrlcallnstr. Co., Inc., S. Main St, Penacook, N. H. ••• P 1341 
Electro·Mechanicallnst. Co. Inc., 8th & Chestnut $ts., Perkasie, Pa. 

P 1373 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

Hickok Electrical Instr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Hoyt Ellctricallnstr. Works Inc., 42 Ca~eton St., Cambridge, Mass. 

p 1388 

P 1350,1351 
International Eletrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S.Pasadena, Calif. 
Schauer Mfg. Corp., 4516 Alpine Ave., Cincinnati, Ohio 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Sigma Internationallnstr~, 88 Marsh Hill Rd., Orange, Conn. .. P 1484 
Simpson Electric Co., 5200 W. Kin~e St, Chicago, III. ' 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 

P 1494 
Triplett Electricallnstr. Co., 280 Hannon Rd., Bluffton, Ohio .... P 1516 
Yollron Products, Inc., 403 S. Raymond Ave., Pasadena, Calil •. ; P 1521 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio 
Westinghouse Elec. Corp., Relay·lnsll. Div., Plane & Orange Sts., Newark, N. I. 
A & 0 Electrical Instrs., 73·07 88th St., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Honeywell, Precision Meter Div.: Grenier Field, Manchester, N. H. 
Ideal Precision Meter Co., Inc., 214-218 Franklin St., Bklyn., N. ·Y. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Nelson Elctrns. Labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Nichols, R, H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
PMF Electronics, Inc., 124 E. Third St, Dayton, Ohio 
Parker Instrument Corp" 200 Harvard Ave., Stamford, Conn. 
Riemer, David Co., Inc., &x 112, N. Miami Beach, Aa. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Shurite Meters, 428 Chapel St., ~ Haven, Conn. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Dnt., Can. 
Sterling Mig. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sunshine Scientific Instruments, Inc" 1810 Grant Ave., Philadelphia, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

METERS. ELAPSED TIME-
SEE INDICATORS. ELAPSED TIME 

METERS. ELECTROMETER 
Keithley Instruments, Inc., 2877$'Aurora Rd., Cleveland, Ohio p 1424 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calij. 
Sigma Internationallnstrs., 88 Marsh Hill Rd., Orange, Conn. .. p 1484 
SlmpsonEleetric Co., 5200 W. Kln~e St, Chicago, ~". 
Sticht, H. R. Co., Inc., 27 Park Pl., New York, N. Y. 
Takeda Riken Ind. Co. ltd., 1·32·1 Asohi·cho, Narim8-ka, Tokyo, lap. 

p 1505 
Yictoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio 

A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P., 23 PI. leanne d'Arc, Paris, France 
Argonaut Assocs., Inc., P.O. BofK, Beaverton, Ore. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bio·Medical Elctrns., Inc" 653 lo!strand La., Rockville, Md. 
Cary Instruments, 2724 So. 'Peck Rd" Monrovia, Calif. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
'Grace Elctrns., Inc., 4380 Warner Rd., Cleveland, Ohio 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calif. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Monroe Electronics Inc., 5 Vernon St, Middleport, N. Y. 
Nuclear Corp. 01 America; 2 Richwood Pl., Denville, N. J. 
Nuclear Supplies, Box 312, Encino, CaIH. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. I. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Thomas Ind'i. Automation ltd., Deansgate la., Timperley, Cheshire, Eng. 
Toa Elctrns. ltd., 235, Suwa-Cho, Shinjuku·ku, Tokyo, lapan 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Varian Assocs" 611 Hansen Way, Palo Alto,Calif. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 

METERS. ELECTRONIC MICROMETER
SEE MICROMETERS. ELECTRONIC 

METERS. EVENTS·PER·UNIT·TIME-SEE 
COUNTERS. MECHANICAL: ETC. 

METERS. FIELD STRENGTH 
Bell, F. W., Inc., 1356 Norton AYe., Columbus, Oblo .......... P 1345 
Fairchiid/Electro·Metrics Corp., 100 Church St., Amsterdam, N. Y. 
Heath Co., Dept 180, Benton Harbor, Mich. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Obio 
Interstate Electronics Corp., 707 E. Vermont AYe., Anahelm,Caln. 
Narda Microwave Corp., Plainview, N. Y. .................. p 1688 
Scientific·Atlanta Inc., Box 13854, ~tlanta, Ga . 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

p 1490,1491 
Stoddart Electro Systems, 2045 W. Rosecrans Ave., Gardena, CaIH. 
Anritsu .£Iee. Co., ltd., 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, lap. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont, Can. ~ 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Delense Elctrns., Inc., Rockville, Md. 
Delta Elctrns. ltd., 70 Ronson Dr., Rexdale, Ont., Can. 
Dittmore.freimuth Cprp., 2517 E. Norwich St., Milwaukee, Wisc. 
[ico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Eleetro·Mechanics Co., Box 1546, Austin, Tex .. 
lerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
labgear, ltd., Cromwell Rd., Cambridge, Eng, 
leader Instrs. Corp., 24-20 lackson Ave., long Island City, N. Y. 
Magnallux Corp., 7328 W. Lawrence Ave., Chicago, III. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Monroe Electronics Inc" 5 Vernon St, Middleport, N. Y. 
Philmore Mig. Co., Inc., 130-01 Jamaica Ave., Richmond Hill, N. Y. 
Polarad Elctrns . .Instr., 34-02 Queens Blvd., long Island City, N. Y. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Reeve Elctrns., Inc., 601·EEM·W. lake St., Chicago, III. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. I. 
Sencore, Inc., 426 S. Westgate Dr., Addison, III. 
Shurite Meters,428 Chapel St., New Haven, Conn. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calif. 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Varian Assoes., 611 Hansen Way, Palo Alto, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
White Electromagnetics, Inc., 656 lofstrand La., Rockville, Md. 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass. 

METERS. FLUID FLOW 
Avlen Inc., 58·15 Northern Blvd., Woodside, N. Y. 
Compuler InSll. Corp., 92 Madison Ave., Hempstead, H. Y. 
Eleclro Impulse, Inc., 116 Chestnut St., Red Bank, N. I. ...... p 1669 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Astronautics Corp. 01 America, 907 S. First St., Milwaukee, Wisc. 
Auto Control labs, 5251 W. Imperial Highway, los Angeles, Calif. 
Bailey Meter Company, Wickliffe, Ohio 
Beckman Instrs., In~, Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bendix Corp., Instruments & lile Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Brooks Instrument Div., Emerson Elec. Co., Hatfield, Pa. 
Carolina Medical Elctrns., Inc., U. S. 52 Expwy., King, N. C. 
Cox Instrument, 15300 Fullerton, DetrOit, Mich. 
Decker Corp., 101 Monument Rd., Bala Cynwyd, Pa. 
Dynasonics Corp., Box 672, Pipestone, Minn. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Erdco Engrg. Corp., 136 Official Rd., Addison, III. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, 1'a. 
Fisher-Akin Co., P.O. Box 69~, Manhattan Beach, Calif. 
Fleetwood labs Inc., 35 Rockwood PI., New Rochelle, N. Y. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Fox Valve Development Co.,. Inc., 2 Great Meadow la., Hanover, N. I. 
Foxboro, Foxboro, Mass. 
Franklin Fibre·Lam.itex Corp., 901·905 East 13th St., Wilmington, Del. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa, 
Ideas, Inc., 118 Grand Ave., Laramie, Wyo. 
Kingmann·White, Inc., 653 S.Melrose St., Placentia, Calif. 
Knapton Assocs., II Mulberry St.,Nashua, N. H. 
leupold & Stevens Instrs., Inc" P.O. Box 25347, ·Portland, Ore. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Nationallnstr.lahs., Inc., 123(JO Park Lawn Dr., Rockville, Md. 
Paller Aeronautical Corp., U. S. Rte. 22, Union, N. I .. 
Selas Corp. 01 America, Box 200, Dresher,. fa. 

/Singer-General PreciSion, InC., 808 Western Ave., Glendale, Calif. 



Technology/Versatronics, Inc., 5{l6 S. High St., Yellow Springs, Ohio 
ThermoSystems, Inc., 2500 Cleveland Ave. N., St. Paul, Minn. 
Tylan Corp., 4203 Spencer St., Torrance, Calif. 
Wallace & Tieman, Inc., 25 Main St., Belleville, N. J. 
West Coast Resch. Corp., Box 25061, Los Angeles, Calif. 

METERS, FLUnER & WOW 
Interstat. Electronics Corp., 101 E. Vermont Av •• , Anaheim, Calif. 
Solid State E1ctrn. Corp., 15321 Rayen St, Sepulveda, Cal. 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
Lab Electr .. Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
Micom, Inc., 855 Commercial St., Palo Alto, Calif. 
Ril Elctrns., Inc., Street Rd. at 2nd 51. Pike, Southamplon, Pa. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 

METERS, FLUX 
Instrument Systems Corp., Magnelics DiY., 110 Park Ave., Huntington, N. Y. 

Lowell Elctrns. Corp., 9100 Terminal Ave., Skokie, III. . ..... . 
Magnemetrics Div., Rockdale St., Worcester, Mass. . .. 
Mastech Inc., Box 118, E. Molloy Rd., Syracuse, N. Y. . 
RFL Inds., Inc., Powerville Rd., Boonton, N. J. 

p 1408 
p 1431 
p 1435 
p 1436 

Singer Co., Jnstrumentation Div., 915 Pembroke St., Bridgeport, Conn. 
p 1494 

WestinghouSB E1ec. Corp., Relay·lnstr. Div., Plane & Orange Sts., Newark, N. J. 
AII·State Welding Alloys Co., Inc., P.O. Box 350, White Plains, N. Y. 
Annis, R. B. Co., 1101 N. Delaware SI., Indianapolis, Ind. 
Empire Scientific Corp., Indl. Instr. Div., 1055 Stewart Ave., Garden City, N. Y. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
ISC/Telephonics Div., 770 Park Ave., Hunlinglon, N. Y. 
Magnaflux Corp., 7328 W. Lawrence Ave., Chicago, III. 
Permanent Magnet Co., Inc., The, 4437 Bragdon St., Indianapolis, Ind. 
Thomas & Skinner, Inc., 1100 East 23rd St., IndianapOlis, Ind. 
Varian Assocs., Analytical Inslr. Div., 611 Hansen Way, Palo Allo, Cal. 
Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

METERS, F·M DEVIATION 
Fairchild/Eleetro·Metrics Corp., 100 Church St, Amsterdam, N. Y. 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
London Co., 811 Sharon Dr., Westlake, Ohio .. . . . . . . . . . . . . p 1427 
Marconi Instrs., 111 Cedar La., Entlewood, N. J.. .. .. .. p 1433 
Measurements, Box 180, Boonton, N. J. .................. p 1437 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

p 1498 
Solid State Elctrn. Corp., 15321 Rayen St., Sepulveda, Cal. 
ARJ. Products, Inc., Gardner Rd., Raton, N. M. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Anri!su EI~c. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Cushman Electronics Inc., 166 San Lazaro Ave., Sunnyvale, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington; N. Y. 
Lampkin Labs., Inc., Perico Rd., Bradenton, Fla. 
Micom, Inc., 855 Commercial St., Palo Alto, Calif. 
New London Instrument Co., Box 189, New London, Conn. 
Radio Specialty Mfg. Co., 2023 Southeast 6th Ave., Portland, Ore. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Schlumberger Overseas GMBH, 211 Park Ave., Scotch Plains, N. J. 
Taffet Electronics, Inc., 27.01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Video Research Corp., 761 N. WasRington St., Rockville, Md. 
Winslow Tele·Tronics, Inc., 1000 First Ave., Asbury Park, N. J. 

METERS. FREQUENCY 
Alrpax Eleetronlcs, Inc., Seminole Dlv., Box 8488, Ft. lauderdale, Fla. 

p 1321 
Aoadex Instruments Inc., 1833 HaskeH Ave., Van Nuys, Calif. 
Atec, Inc., 1125 Lumpkin St., Houston, Tex. .......... p 1014,1015 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Biddle, James G. Co., Township Line & Jolly Rds., Plymouth Meelinr, Pa. 

p 1340 
CMC, 12910 Bradl.y Ave., San Fernando, Calif. ........ p 1352, 1353 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ...... p 1658 
Electro/Data Inc., 3121 Benton St., Garland, TeL 
Frequency Eleetronics, fnc., 3 Delaware Dr" Lake Success, N. Y. p 1330 
Frequency Engineering Labs, P.O. Box 521, Farmingdale, N. J. .. p 1674 
General Electric Co., Elctrn. Compo Sales Dper., 1 River Rd., Schenectady, N. Y. 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Hickok Electricallnstr. Co., 10514 DuPont Aye., Cleveland, Ohio p 1394 
Honeywell Test Instruments Div., Box 5221, Denver, Colo. P 1403 
International Rectifier, 233 Kansas St, EI Segundo, Calif. 
J·II-T Instr!. Inc., Box 1818, New Haven, Conn. 
Marconi Instrs., 111 Cedar La., Englewood, N.I. . .. P 1434 
Measurements, Box 180, Boonton, N. J. .................. p 1437 
Motorola Comm. & Eletrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Narda Microwave Corp., Plainview, N. Y. .... P 1688 
Natel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
OKI Elctrns. of America Inc., 500/506 S.E. 241h St., Ft. Lauderdale, Ra. 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. . . . . . .. p 1460 
Phaostron Instr. & Elctnr. Co., 151 Pasadena Ave., S. Pasadena, Calif. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

P 1490,1498 
Solid State Elctrn. Corp., 15321 Rayen St, Sepulveda, Cal. .... p 2792 
Spedcor Elctrn~, Inc., 70·31 84th St., Glendale, N. Y. 
Sticht H. H. Co., Inc., 21 Park PI., New York, N. Y. ......... P 1499 
Takeda Riken Ind. Co •. Ltd., 1·32·1 Asahl·cho, Nerima·ku, Tokyo, Jap. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. .......... P 1053 
Voltron Products, Inc., 403 S. Raymond Ave., Pasadena, CaIH. 

P 1521-1523 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio .. .. • . .. . . . .. p 1528 
Waters Mfg .. lnc., 533 Boston Post Rd., Wayland, lI1ass. 
Waveform~ 11922 Valerio St, N. Hollywood, Calif. '.. ... p 1530, 1531 
Waveline Inc., Box 718, West Caldwell, N. J. 

Wavetek. 8159 Englnear Rd., San Diego, Calif. ........ p 1546-1548 
Western Reserve ElectroniCS Inc., 12430 Euclid Ave., Cleveland, Ohio 
Westinghouse Elee. Corp., Relay·lnstr. Dlv., Plane & Orange Sis., Newark, N. I. 

p 1552 
A & M Instrument, Inc., Community Dr., Great Neck; N. Y. 
Advanced Technology Corp., 1495 Lincoln Way East, Chambersberg, Pa. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandri" Va. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Beckman Instrs., Inc., Eletm. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Brower Labs, Inc., 237 Riverview Ave., Waltham, Mass. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Cushman Electronics Inc., 166 San Lazaro Ave., Sunnyvale, Calif. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Oittmorefreimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Dynalog Corp., 4107 Northeast 6th Ave., FI. Lauderdale, Fla. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
English Elee; Co., ltd., English Ele~ House Strand, London, W.C. 2, Eng. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Lampkin Labs., Inc., Peri" Rd., Bradenton, Fla. 
Lavoie labs., Div. Spedcor, Matawan·Freehold Rd., Morganville, N. J. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
New London Instrument Co., Box 189, New London, Conn. 
Nord Inili. 421 Broad 51., Salem, Va. 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Optomechanisms, Inc., 40 Skyline Or., Plainview, N. Y. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Schlumberger Overseas GMBH, 111 Park Ave., Scotch Plains, N. J. 
Sell·Tronic Prods. Co., Inc., 138 31st Rd., flushing, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Sparton Corp., 2400 E. Ganson 51., Jackson, Mich. 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Taffet ElectroniCS, Inc., 27.01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
3M Co., 3M Center, 51. Paul, Minn. 
Time Systems Corp., 265 Whisman Rd., Mountain View, Calif. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Venner Eletrns. Ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Westberg Mfg. Co., 3400 Westach Way,'Sonoma, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Yewler Corp., 1885 Palmer Ave., Larchmont, N. Y. 

METERS. FREQUENCY DEVIATION 
Aerospace Research tnc., 130 Lincoln St, Boston, Mass. 
Anadex Instruments Inc., lB33 Haskell Ave., Van Nuys, CaIH. 
Alec, Inc., 1125 Lumpkin St, Rouston, Tex. .............. p 1015 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Frequency Electronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 
Frequency Engineering Labs, P.O. Box 521, Farmingdale, N. J •.. 
Itron Corp., 11615 Sorrento Valley Rd., San Diego, Calif ..... . 
Measurements, Box 180, Boonton, N. J. . ................ . 
Motorola Comm. & E1ctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 

p 1330 
p 1674 
p 1043 
p 1437 

Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. . . . . . . . p 1460 
Phaostron Instr. & Eletrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 
Singer Co., Instrumentation Oiv., 915 Pembroke St, Bridgeport, Conn. 

p 1490,1498 
Solid State Eletrn. Corp., 15321 Rayen St, Sepulveda, Cal. .... P 2792 
Takeda Riken Ind. Co. Ltd., 1-32·1 Asahi·cho, Nerima·ku, Tokyo, Jap. 
Tracor Inc., 6500 Tracor La., Austin, Texas 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio 
Waveforms, 11922 Valerio St, N. Hollywood, Calif. 
A& M Instrument, Inc., Community Dr., Great Neek, N. Y. 

P 1530,1531 

Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Cushman Electronics Inc., 166 San Lazaro Ave., Sunnyvale, Calif. 
Dero Research & Development Corp., Broadway & Park Av,., Huntington, N. Y. 
Dittmore·Freimuth Corp., 2517 E. Norwich St., Milwaukee, Wisc. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Lampkin Labs., Inc., Perieo Rd., Bradenton, Fla. 
Leetrotech, Inc., 1221 W. Devon Ave., Chicago, III. 
Microwave/Systems, Inc., I Adler Dr., E. Syracuse, N. Y. 
New London Instrument Co., Box 189, New London; Conn. 
PMF Eleclronics, Inc., 124 E. Third St., Daylon, Ohio 
Parker Inslrument Corp., 200 Harvard Ave., Stamford, Conn. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Schlumberger Overseas GMBH, 21IPark Ave., Scotch Plains, N. J. 
Taffet Electronics, loc., 27·01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
3M Co., 3M Center, st. Paul, Minn. 
Video Research Corp., 761 N. Washington SI., Rockville, Md. 
Weston Instrs. Div., Weslon Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. . 
Zehntel, Inc., 145G-6th St., Berkeley; Calif, 

METERS. FREQUENCY, DIGITAL 
Anadex Instru",ents Inc., 1833·Haskell Ave., Van Nuys, Calif. . p 761 
Atec, Inc., 1125 Lumpkin St, Rouston, TeL .......... p 1014,1015 
CMC, 12910 Bradley Ave., San Fernando, CaIH. ............. p 1353 
California Instrs. Corp., 3511 Midway Dr., San Diego, Calif. 
Data Technology Inc., 65 Grove St., Watertewn, Mast ....... p 1024 

METERS, GAUSS 

Eldorado Elctrnt, 601 Chalomar Rd., Concord, Calif. 
Fairchiid/Electro·Metrics Corp., 100 Church St, Amsterdam, N. Y. 
Frequency Electronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 
Heath Co., Dept 180, Benton Harbor, Mich. . •............ 
Hickok Electrical Instr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Honeywell Test Instruments DiY., Box 5221, Denver, Colo. 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y. 

p 1369 

p 1397 
p 1394 
p 1403 

ilIOn Corp., 11615 Sorrento Valley Rd., San Diego, Calif. ..... p 1043 
Marconi Instrs., 111 Cedar La., EngleWOOd, N. I. ............ p 1433 
Motarola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Neutronic Corp., Box 625, St. Louis, Mo. 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 
Takeda Rlken Ind. Co. Ltd., 1·32·1 Asahi-cho, Nerima·ku, Tokyo, lap. 
Veedor·Root Inc., 10 Sargeant St., Hartford, Conn. 
Wavetek,.8159 Englne.r Rd., San Diego, Calif. ........ p 1546-1548 
Western Reserve Eleetronics Inc., 12430 Euclid Ave., Cleveland, Ohio 

p 1550 
Anritsu Elec. Co., lid., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Beckman Instrs., Inc., Elctm. Instrs. Div., 2200 Wright Ave., Richmond,Calif. 
Dana Laboratories Inc., 2401 Campus Dr., Irvine, Calif. 
Data Inslrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Oawe Instruments, lid., Weslern Ave., Acton, London W3, Eng. 
Dixson, Inc., Box 1449, Grand Junclion, Colo. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Fischer & Porter Co., 115 Warminsler Rd., Warminster, Pa. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern 51., Fullerton, Cal. 
Instrumentation Technology Corp., 18811 Napa St., Northridge, Calif. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Systron·Oonner Corp., One Systron Dr., Concord, Calif. 
Techmelric Co., 2449 Harding Ave., Redwood City, Calif. 
3M Co., 3M Center, SI. Paul, Minn. 
Time Systems Corp., 265 Whisman Rd., Mountain View, Calif. 
Venner Bctms. ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Weston Instrs., Inc., Weston·lexington Div., 17 Hartwell Ave., Lexington, Mass. 
Zehntel, Inc., 145G-6th St., Berkeley, Calif. 

METERS, GALVANOMETER 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, CaIH. 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J •. 
Biddle, James G. Co., Township Line' Jolly Rds., Plymouth Meetinr, Pa. 

p 1338 
Boonton Electronics Corp., Rle. 281 at Smith Rd., Parsippany, N. J. 

p 1347 
Cohu Electronics Inc., Box 623, Sa~ Diego, CaIH. 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pl, Cal. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

p 1375 
Hickok E1ectricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Holt Instrument Labs, P.O. Bo~ 230, Oconta, Wise. 
Honeywell Test Instruments DiY., Box 5221, Denver, Colo. ..... p 1403 
Instrument Systems Corp., Magnetics DiY., 110 Park Ave., Huntington, N. Y. 

Julie Research Lab Inc., 211 W. 61st St, New York. N. Y. 
London Co., 811 Sharon Dr., Westlake, Ohio 
RFL Inds., Inc., Powerville Rd., Boonton, N. J. 
Rockland Labs., Inc., Box 51, Tappan, N. Y. 
Shallcross, E. Preston St., Selma, N. C .. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, HI. 

p 2516 
p 1412 

p 1483 

Singer Co., Instrumentatien DiY., 915 Pembrolle St, Bridgeport, Conn. 
Southfield Elctrnt, 21250 10 'h Mile Rd., Southfield, Mich. .... p 1504 
Takeda Hiken Ind. Co. Ltd., 1-32·1 Asahi-cho, Nerima·ku, Tokyo, Jap. 
Voltron Products, Inc., 403 S. Raymond Ave., Pasadena, Calif. . .. p 1522 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio 
A & 0 Electricallnstrs., 73·07 88th st., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. J. 
Canadian Resch. Inst., 85 Curlew Or., Don Mills, Onl., Can. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Coleman Instruments, 42 Madison St, Maywood, III. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. • 
Guildline Instruments Ltd., Box 99, Smith Falls, Ont., Can. 
Hallmark Standard Inc., 145 library Lane, Mameroneck, N. Y. 
Maurer, J. A., Inc., 37·01 31st St., Long Island City, N. Y. 
Mechanics For Elctms., Inc., 152 Sixth St., Cambridge, Mass. 
Mura Corporation, 355 Greal Neck Rd., Great Neck, N. Y. 
New London InstrU}llent Co., Box 189, New London, Conn. 
Nichols, R. H. Co/Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
PMF Electronits, Inc., 124 E. Third St., Dayton, Ohio 
Photron Instrument Co., 6516 Detroit Ave., Cleveland, Ohio 
Q. V. S., Inc., 20 North 15th St., East Orange, N. J. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Onl., Can. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Toa Eletms. Ltd., 2,35, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Weslon Instrs. Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Winslow Tele·Tronits, Inc., 1000 First Ave., Asbury Park, N. J. 
Yewler Corp., 1885 Palmer Ave., Larchmont, N. Y. 

METERS, GAUSS 
Bell, F. W., Inc., 1356 Norton Ave., Columbus, Ohio .......... p 1345 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
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METERS, GAUSS (Cont'd) 

Instrument Systems Corp., Magnetics. DIY:, 710 Paik Ave., HuntlnglGn,.N. Y. 
Magnemetrici DIY.,Rockdille:Sl,Worcester,' Mass.. . . .. . . ... p 1435 
Obio Semitronics, Inc., 120SChesapeake Ave., Columbus, Obio pl047 
RFL Indl., Inc., Powervilio Rd., Boonton, N. I. ••• . • . . . • . • . .• p 1472 
Andonian Assocs.lnc., 26 Thayer Rd., Waltham, Mass. 
Annis, R. B. Co., 1I01N. Delaware St,.tndianapolis, Ind. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mas.s. 
Electro-Mechanics Co., Box 1546, Austin, Tex; 
Empire Scientific Corp., Indl.lnstr. Div., 1055 Stewart Ave., Garden City, N. Y. 
Hewlett·Packard Co., 1501 Page Mill· Rd., Palo Alto, Calif. 
ISC/Telepbonics Div., 770 Park Ave;, Huntington, N. Y. 
Irwin Laboratories, Inc" 1238. S. Gerhart Ave., los Angeles, Calif. 
Magnaflux Corp., 7328. W; lawrence Ave., Chicago, III. 
Magnetic Analysis Corp., 535 South 4 Ave., Mount Vernon, N. Y. 
Permanent Magnet Co., Inc., The, 4437 Bragdon St.,lndianapolis,lnd. 
Sperry Marine SY5. Oiv., Rte.29 North & Hydraulic Rd., CharlotteSVille, Va. 
Stark Electronic Instruments, ltd., 18.0 Station St., Ajax, Ont., Can. 
Thomas & Skinner, Inc., 1100 East 23rd· St, Indianapolis, Ind. 
Varian Assocs., Analyticallnstr. Div., 611 Hansen Way, Pal.o Alto, Cal. 
Westinghouse Elec.C.orp;, 78.00 Susquehanna St., Pittsburgh, Pa. 
Wharton Unit.ools, f!.10 lake St., Mo.osup,Conn. 
Yewter Corp., 18.8.5 Palmer Ave., larchmont, N. Y. 

METERS. GONIOMETER 
Hylronics, Inc., Electro-Mec Instr. Corp., 183 commercial St., Watertown, Conn. 

p 2484,2485 
ServD Corp. of America, 111 New SouthR •. , HlckSYnte, N. Y. 
Gurley, W. & L E., 514 Fulton SI., Troy, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N: Y. 
Millites! Corp., 8.8 Madison Ave., Hempstead, N. Y. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Wright Radi.o Co., 224 Beaver Dam, Scituate, Mass. ' 

METERS. GRID DIP 
Heath Co., Dept 180, Benton Harbor, Miell. 
Measurements, Box lBO, Boonton, N. I. . ............•.•. , p 1437 
MOlen, lames, MIg. Co. Inc., 150 Exchange St., Malden, Mas~ .. p 1443 
Waters Mfg. Inc., 533 Boston post Rd., Wayland, MaiL 
Eico Electronic Instrument Co., Inc., 28.3 Malta St., Brooklyn, N. Y. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. . 
Taffet Electronics, Inc., 2].01 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Versa·Tronics, 3016 Deer Pass Rd., Marengo, III. 

METERS. HEAT TRANSFER (SEMICONDUCTOR) 
International Elctrn. Res. Corp., 135 W. Magnolia Blvd" Burbank, Cat 
Simpson Electric Ca., 5200 W. Kinzie St, Chicago, m. 
HeafTechnology lab., Inc., 4308 Governor Dr., Huntsville, Ala. 
Hy:Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

METElS. ILLUMINATED SCALE 
Beede Electrlcallnstr. Co., Inc., S. Main St., Penacook, N. H. 
international Elctrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 
Modutec Inc., 18 Marshall St, NorWalk, Conn. .,;..... P 1446,1447 
NOD·Linear Systems, Inc., Box N, Del Mar, CaiN. 
A 8. 0 Electricallnstrs., 73·078.8th St., Glendale, N. Y. 
DiXSon, Inc., Box 1449, Grand Junction, Colo. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio' 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 FreHnghuysen Ave., 

Newark, N. 1. 

METERS, IMPEDANCE 
Imkmanlnstr., Inc., Cedar Grove Dper., 89 Commeroe Rd., Cedar Grove, N. I, 

P 1337 
Oranell E~gin •• rlng Labs, Ino., 1233 North Ave., :Plainfield, N. I. P 1366 
Freed Transformer Co., Inc., 1195 WeirfieldSt., Brooklyn, N. Y. , 
Hickok Electrical Instr. Co., 10514 DuPont Ave., Cleveland, Ohio 
London Co., 811 Sharon Dr., Westlake, Obio ,..... . . . . . . . . i> 1427 
Marconi Inslrs., 111 Cedar La., Enllewoed, N. I •............ ,. pI434 
Nania Microwave Corp., Plainvi,." N. Y. 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. 
Scientific-Aflanta IDC., hx 138~, Atlanta, Ga. 
Simpson Electric Ct., 52110 W. Kinzie st., Chicago, III. 
Southfield Elc\r:ns., 21250 10 'h Mile Rd., Southfield, Mich. ...• p 1502 
Wacline Inc., 35 S. St. Cllir St, Dayton, Ohio 
Weillschel Enl\1. Co; Inc:, P.O. Box 577, Gaithersburg, Md .. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Alford Mfg. Co, 120 Cross St, Winchester, Mass. . 
Components Specialties, Inc., 101 Buffalo AV,e., Freeport, N. Y. 
Dawe Instruments, Ltd., Western Ave., Acton,london'W3,Eng. 
General Microwave Corp.,155 Marine St, Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
leader Instrs. Corp., 24-20 Jackson·,Ave., long Island City, N. Y. 
Microlab/FXR, 10 Microlab Rd., liVingston, N. J. . . 
Mura Corporation, 355 GreatNeck Rd.;lrreat Neck, N.Y. 
PMF Electronics, Inc., 124 E. Third St.;Dayton, Ohio 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Rohde & Schwarz Sales Co., 111 lexington Ave.,Passaic, N. J. 
Weston Instrs, Div" Weston Instr. Inc.; 614 Frelinghuysen .Av •. , ' 

NeWark, N. J. . , 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

METERS. INDUCTANCE 
Seckman Instr., Inc., Cedar Grove Dper., 89 Commerce Rd., Cedar Grove,N; J. 

.. P 1337 
Beonron. Electronics Corp., HIe. 287 at Smith Rd., Parsippany, N. I. 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. I. 
Electro-Mech,nicallnst. Co. Inc., 8th & Chestnut SI$;, Perusle, pa. 

p 1373 
Freed Transtermer Co., Inc;, 1795 Weirfield St., Brooklyn, N. ·Y.·' 

116 eem1l969 

HickokEleclricallnstr. Co., 10014 DuPont Ave., Cleveland, Ohio 
Kikusui Elctrns. Corp., 3-1175i Shinmaruko·Higashi, Kawasaki-City, 

Kanagawa'Pref., lapan 
London Co., 811 Sharon Dr., Westlake,O~1o .... . . . . . . . . . . p 1427 
Marconi Inslrs., '" Cedar la, Englewood, N. I •. ,.. . . .. .. . . . P 1434 
Scientlfill-Allantalnc., Box 13654, Atlanta, Ga. 
Simpson Electric Co., 5200 W.Kinzie St., Chicago, III 
Southfield E1ctrns., 21250 10 'h Mile Rd., Southfield, Mich. P 1502,1503 
Tektronix, Inc., Box 5110, Beaverton, Ore. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Hewlett·Packard Co., 1501 Page.Mili Rd., Palo Alto, Calif. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. . 
West.onlnstrs. Div., Weston Instr. Inc., 614 Frelinghuysen.Ave" 

Newark, N. 1. 

METERS. INFRARED 
API Instruments Co;, 11655 Chillicothe Rd., Chesterland, Ohio 
Magnemelrics Div., Rockdale st., Woroester, Mass. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Cintra Physics International Co., 440 logue Ave., Mtview, Calif. 
EG & G, Inc., 8ctrn. Prods. Oiv., 160 Brookline Ave., Boston, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
International light Inc., Lord Timothy Dexter Ind'l. Green, Newburyport, Mass. 
Ircon rnc., 207 Lawrencewood Ctr., Niles, III. 
TE Co., 515 E. Montecito St., Sanla Barbara, Calif. 

METERS. INTERMODULATION 
Marconllnslrs., '" C.dar La., Englewood, N.l •.... '. . . . . . . .. P 1434 
Measurements, Box 188, Boonton, N.l. . •..... ; :. . . . . . . . . . p 1437 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo,Jap. 
Eico Electronic Instrumen! Co., Inc., 28.3 Malta St., Brooklyn, N. Y. 
Siemens America, Inc., Telecom Div:, 350 Fifth Ave., New York, N. Y. 

METERS. KILOVOLT 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III. 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. I. 

, P 1337 
Beede Electrical Instr. Co., Inc., S. Main St., Penacook, N. H. 
Biddle, lamel G, Co., Township Line & lolly Rds., Plymouth Meeting, Pa. 

, P 1338 
Calif1lrnia Instruments Corp., 3511 Midway Dr., Sin Diego, Calif. p 1359 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. • . . . •. p 1377 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1388 
Hickok Eleclricallnstr. Co., 10514 DuPont Ave., Cleveland, Dhlo 
Hlpotronics. Inc., Rte. 22, P;O. Drawer A, Brewster, N. Y. •••.. p 1402 
ITT lennings Div., 970 McLaughlin Ave., San Jose, Calif. 
KeRbley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, CaIW. 

P 1438 
Milli.aclnstruments, Box 997, Schenectady, N. Y •... ;.. ..•. P 1441 
Peschel Instrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, FIa; 

P 1458 
Phaastron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 
Pomona Electronics Co. Inc., 15110 E. ·91h St, Pomona, Calif. .. P 967 
RCA Elctrn. Components, 415 South 5th St, Harrison, N.l. ... P 1478 
Ross Engrg. Corp., 11915 Shadybrook, Saratop, Calif •..... ; .,' P 2322 
Sanpmo E/tctric Co, P.O. Box 128, Pickens, S. C. 
Simpson Electric Co., 5200 W. KinzieSt, Chicago, III. 
Singer Co., Instrumentation Div., 915 Pembroke St., Brillgeport, Conn. 

p1495 
Triplett Electricallnstr. Co., 288 Harmon Rd., Bluffton, Ohio 
UnlYersal Yoltronics Corp., 27 Radio Circle Dr., Mt Kisco, N. Y. .. p 1519 
YoHroD Preducls, Inc., 403 S. Raymond Ave., Pasadena, Calif. . . P 1521 
Wacline Inc., 35 S. St Clair st., Dayton, Ohi.. . . . . . . . . . . . . p 1525 
Westinghouse Elec. Corp., Relay'lnstr. DIY., Plane' Orange Sts., Newark, N. I. 
A & 0 Electrical Inslrs.; 73-07 8.8th St., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., GreaiNeck, N. Y. 
British Physical labs., Housecoat Works, Radl,tt, Herts, Eng. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Dana Laboratories Inc., 2401 Campus Dr.,. Irvine, Calif. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fluke, John Mfg. Co., Inc., Box 7428., Seattle, Wash. 
Hallmark Standard Inc., 145 library l!ne, Mamaroneck, N. Y. 
floneywell, Precision Meter Div., Grenier Field, Manchester, N. H. 
J'Omega Company, 2271 Mora 'or., MI. View, Calif. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Nelson Elctrns. labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can: 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Parker .Ihstrument Corp., 200 Harvard Ave., Stamford, Conn. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Q. V. S.,lnc., 20 North 15th St., East Orange, N. 1. 
R.ohde &·Schwarz Sales Co., 111 lexington Ave., Passaic, N.1. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Stark Electronic Instruments, ltd., 18.0 StationSt., Ajax, Ont.,· Can. 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Weston Instrs. Div., Weston Instr.lnc., 614 Frelinghuysen Ave., 

Newark, N. 1. . 
Yewter Corp., 18.8.5 Palmer Ave., larchmont, 'N. Y. 

METERS; KILOWATT 
Bird Electronic Corp., 30303 Aurora Rd., Clmland, Ohio.. P 1342, 1343 
General Electric Co., Elctrn. Camp. Sales Oper.; I RiVetRd;, Schenectady, N: Y. 

p 1388 
Hickok Eleclricallnstr. Co., 10514 DuPont Ave., Cleveland,Ohio 
Phaostron InsIr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 
Sangamo Electric Co., P.O. Box 128,Pickens, S. C. 
Scientific Columbus Im:., I035lY, Tbird Ave., Columbus, Dhio •.. p 2843 
Simpson Eleclr~. Co., ~ W. K'lllzie. St., Chicago, HI. 
Singer Co., Instrumentatien Di,., 915 Pembroke St., Bridgeport, Conn. 

p 1494 
Triplett Electricallnslr. Co., 280 HermOn.Rd, BIrdltOR, Ohio 
Yoltron Products,lnc.,403 S. RaymonllAve., Pasa'ena,CaIW.;. plS21 
Wacline Inc., 35 S. StClair st., Dayton,Ohit 

Westinghouse Elec. Corp., Relay-Iastr. Div., Plane" Orange SIs., Newark; N.l. 
A & M Instrument,lne;, Community Dr., Great Neck, N. Y. 
Electrical Instrument Service, Inc., 25 Dock SI., Mt. Vernon; N; Y. 
English. Elec. Co., ltd., English Elec. House Strand, london, W.e. 2, Eng. 
Fluke, John Mfg. Co., Inc., Box.7428,.SeaHle, Wash .. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. Y. 
Halmar Eleclronics, Inc., 1544W.Mound St., ColUmbus, Ohio 
Nelson Elctms. Lab~., Ine., 17UDallas N. PkWY'i PJano, Tex. 
NiChols, R. H. Co., ltd., .4544.DufferinSt.,Toronto, Onl:, Can. 
PMF Electronics, Inc., 124 trhird St., Dayton, Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Stark Electronic Instruments, lid., J80 Station St., Ajax, Ont., Can. 
Weston Instrs. mv., Weston.lnstr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Yewter Corp., 18.85 Palmer Ave., larchmont, II. Y. 

METERS, LASER ENERGY-SEE MONITORS, 
LASER ENERGY 

METERS. LIGHT. (NON PHOTOGRAPHIC) 
Gamma Scientific, Im:., Dept 301, 2165 Kurtz St, San Diego, Calit 

p1778 
Princeron Applied R~aroh Corp., Box 585, Princeton, N. I. ,.. . p 1471 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Whittaker. Corp. Gem:om Div., 80 Express St., Plainvi.w, N. Y. 
AtR Elctrns. Corp., 160 5th Ave., New York, N. Y. 
Abtr.onics, Inc.,hx 712, livermOre, Calif. 
Canadian Resch. Inst., 8.Uurlew Dr., Don Mills, Onl., Can. 
Cintra Physics International Co., .440 Logue Ave., Mt. View, Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Grace Elctrns., Inc., 4380 Warner Rd., Cleveland, Ohio 
International Light Inc., lord Timothy Dexter Ind'i. Green, Newburyport, Mass. 
Kahl Scientific Instr. C.orp.,P.O. Box 1166, EI Cajon, Cal~. 
Kahn & Co., Inc., P. O. Box 516, Hartford, Conn. 
Optronics Inc., Box 5M, Newburyport, Mass. 
Oriel Optics Corp., 1 Market St., Stamf.ord, Conn. 
Pacific Photometric Instrs., 3024 Ashby Ave., Berkeley, Calif. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Photo Research Corp., 3000 N. Hollywood Way, Burbank, Cal~. 
Photovoll Corp., 1115 Broadway, New York, N. Y. 
Rockwell Engineering Co., 2125 East 45th St., Indianapolis, Ind. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
SIMite Meters, 428 Chapel St., New Haven, Conn; 
Solar Systems, Inc., 8.241 Kimball Ave., Skokie, III. 
Solid State Radiations, Inc., 2261 S. Cannelina, los Angeles, Calif. 
Spectra·Physics, Inc., 1250 W. Middlefield Rd., Mt. View, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Xenon Corp., 39 Commercial St, Medford, Mass. 
YewterCorp., 18.85 Palmer Ave., Larchmont, N. Y. 

MnERS, MEGOHM 
Associated Researoh Inc., 3773 W. Belmont Av •• , Chicago, III. .. p 1325 
B " K Instruments, Inc.,· 5113 West 164th St., Cleveland, Ohio. • P 1336 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. I. 

P 1337 
Biddle, lames G. Co., Township Line" lolly RdL, Plymouth Meeting, Pa. 

P J338 
CML Inc., 350 leland Ave., Plainfield, N. I. 
Calif1lrnla Instruments Corp., 3511 Midway Dr., San Diego, Calif. p 1359 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Dre. 

, P 1375 
Freed Transformer Co., Inc., 1795 Weirfield st., BrooklJII, N. Y. . p 1385 
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P •• n Airborne Products Co., .. dulllill HI.,..." SlUIIIIliptln, PL p 1457 
IFL Inds., Inc., PlIWtrvllle Rd., Blolllon, N. J. 
RFL Inds., Inc., Thllllocontrol Div, .... rvlII. Rd. BlOnton, N. I. P 1473 
Simpson Electric Co. 52DO W. Kinzie st, Chlcap, III. .•..... P 14B5 
VtHron Praducta, Inc., 403 S. itayInoId AVI., Pasadena, CaIH. .• p 1522 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainsie, N. J. 
Alnor jnstrument Co., 420 N. laSalle st., Chicago, III. 
Amprobe Instrumenl, 630 Merrick Rd., Lynbrook, N. Y. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Astronautics Corp. 01 America, 907 S. First St., Milwaukee, Wisc. 
AllIins Technical, Inc., 100 Stengel & S. W. Archer Rd., Gainesville, Fla. 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Bailey Meter Company, Wickliffe, Ohio . 
Beckman Inslrs., Inc., Process Instrs. DiY., 2500 Harbor Blvd., Fullerton, Cal. 
Brookline Instr. Co., Inc .. 33 Virginia Rd., White Plains, N. Y. 
Calg Laboratories, Inc., 155 Sullivan La., Westbury, N. Y. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Edison, T. A. Industries, Instr. DiY., 36 Lakeside Ave., W. Orange, N. J. 
Electro-Standards Labs., Inc., 3560 Northwesl 34th st., Miami, Fla. 
Fenwal, Inc., ,..in St, Ashland, Mass. 
General TranSducer Co., 2961 Corvin Dr., Santa Clara, Calif. 
Genisco Technology, Instr. DiY., 1533 261h St, Santa Monica, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 27014th Ave. 5., Minneapolis, Minn. 
Hy·Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
lab-line Inslrs., Inc., Lab-line Plaza, Melrose Park, III. 
Mag-Con Engineering Co., 85 Richardson St., 5.E., St Paul, Minn. 
Marshall Instrs., Inc., 14203 Besseiner St., Van Nuys, Calif. 
Melabs, 3300 Hillview Ave., Palo Allo, Calif. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Ogden Technology Labs., Inc., 573 Monterey Pass Rd., Monterey Pk., Cal. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Pacific Transducer Coro .. 2301 Federal. Los Anl!8les, Cilif. 
Pyrometer Instr. Inc., 23 Induslrial Pkwy., Northvale, N. J. 
RDF Corp., 23 Elm Ave., Hudson, N. H. 
Sunshine Scientific Inslruments, Inc., 1810 Grant Ave., Philaelphia, Pa. 
Temtech, 2208 S. Wright, Santa Ana, Cain. 
United Electric Controls Co., 85A School St., Watertown, Mass. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelillghuysen Ave., 

Newark,N. J. 
Will Scientific, Inc., 39 Russell St., Rochesler, N. Y . 

METERS. TEMPERATURE. DIAL·TYPE 
(NONCONTACTlNGJ-SEE PYROMETERS 

MnERS. TEMPERATURE. DIGITAL 
(CONTACTING) 

API. laslrlm.nts Co., 11855 Chillicotile Rd., Chlsterland, Ohio P 1322 
Anadex Instrullents Inc., 7833 HaskellAve., Van Nays, CII.. ... P 761 
Beed. E1ectricalllStr. Co, Inc., S. Mal. st, Pinecolll, N. H. 
Elmwtod SansOIS, Inc., 1&53 ElllWOld Ave., Cranston, R. I. 
Marrellnc., l&Fitch st, bst Nlrwalk, Cona. .............. P 2817 
Mlckok Electrical lastr. Co., lD514 DuPont AWL, Cleveland, Ohio 
l.struLab, Inc., 120Hlmar st, Dayton, Ohia ............... P 1406 
NlUtronlc Carp., BII 625, St liUIs, Mo. 
Non-UIear System, Inc, 101 N. 011 Mar, Calif. 
P,nn Airborn. Pred .... Ca., Industrial Highway, SoatllmplOll, PI. P 1457 
Simpson Elactrlc Co., 5200 ·W. Kinzie st, Chic .... In. 
Takeda Rlken I.Ho. Lid., 1-32·1 Aslhl-cllo, NerimHu, TI"", lap. 
Analogic Co., 296 Newlon St., Wallham, Mass. 
Astronautics Corp. of America, 907 S. First St, Milwaukee, Wisc. 
Atkins Technical, Inc., 100 Stengel & S. W. Archer Rd., Gainesville, Fla. 
Bailey Co., 5919 Massachusetts Ave .. , Washington, D. C. 
Barber.colman Co., Indllnsts Div., 1300 Rock St, Rockford, III. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N. Y. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Cain. 
EMC Technology, Inc., 1300 Arch St, Philadelphia, Pa. 
Genisco Technology, Instr. Div., 1533 26th St., Santa Monica, CalK • 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Instrument DlspllYS, Inc., 18·36 Grlnite St, Haverhill, Mass. 
Ircon liic., 207 Lawrencewood Ctr., Niles, III. 
Relea Products, Inc., 5594 E. Jefferson Ave., Denver, Colo. 
Temtech, 2208 5. Wrigh~ Santa Ana, Calif. 

MnERS. TENSION 
General Electric Co., Elelm. Compo Sales Oper., 1 River Rd., Schln_, N. Y. 
Waclln. Inc., 35 S. st Clair st, Dayton, Ohio 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Bergen Labs., Inc., 60 Spruce St, Paterson, N. J. 
Cellic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Chatillon, J .. & Sons, 83-30 Kew Gardens Rd., Kew Gardens, N. Y. 
Oillon, W. C. & Co., Inc., 1462Q.EP Keswick St, VIII Nuys, Calil. 
Electromatic Equip. Co., 562 Albemarle Rd., Cedarhurst, N. Y. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Lab E1ectro-Acouslique, 5 Rue Jules-Paren~ 92·Rueil, Malmaison, France 
Master Tower Co., 121 Main St, Sioux City, Iowa 
Orbitran Co., Inc., 11487 Woodside Ave., lakeside, Cam. 
Pacific Scientific Co., Aerospace Div., 1346 S. State College Blvd., Anaheim, Calif. 
Tensitron, Inc., Box I85-Dept EEM, Harvard, Mass. 
Thwing-Albert Instr. Co., 10960 Dutton Rd., Philadelphia, Pa. 
West Coast Resch. Corp., Sex 25061, los Angeles, Calif. . . 
METERS. THERMAL COEFFICIENT OF 

EXPANSION 
Cellic Industries, Inc., 14743 Dxnard St., Van Nuys, Calif .. 

MnERS. THERMAL TRANSFER 
Flmohm Oiv., 37·11 47111 Ave., Long Island City, N. Y ••••.• ;.. .P 1671 
Holt InlllulI.nt Labs, p.o. lox 230, Oconta, Wlsc. .. .. ...... P 1398 
Internationll Elctm. Res. Clrp., 135 W. MaIllIHl BId, BIIIIank, CIL 
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METERS. THERMAL TRANSFER (Cont'cll 

Singer Co., Instrumentation Div., 915 Pembroke st., Bridgeport, Conn. 
. p 1494 

Fluke, John Mfg. Co., Inc., Bo17428, Seattle, Wash. 
Hallmark Standard Inc., 145 Library lane, Mamaroneck, N. Y. 
Heat Technology lab., inc., 4308 Governor Dr., Huntsville, Ala. 
Hy.cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
Nanmac Corp., 9 Mayhew Rd., Framingham, Mass. 
Weston Instrs., Inc., Weston·lexington Div., 17 Hartwell Ave., lexington, Mass. 

METERS. THERMOCOUPLE 
API Instruments Co., 11&55 Chillicothe Rd., Chesterland, Ohio 
Beede Electricallnstr. Co., Inc., S. Main St., Penacook, N. H. 
Ectron Corp., 8070 Engineer Rd., San Diego, Calif. 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. •. . . . . p 1377 
InstruLab, Inc., 1205 lamar St, Dayton, Ohio p 1406 
J·n Instrs. Inc., Box 1818, New Haven, Conn. 
Keithley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Narda Microwave Corp., Plainview, N.Y. 
Penn Airborne Products Co., Industrial Highway, Southampton, Pa. 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Cain. 
Plessey Airborne Corp.,'1414 Chestnut Ave., Hillside, N. I. .... p 1049 
Rosemount Plug·ln Inc., Component Sales, 1416 lebanon Rd., Nashville, Tenn. 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. . 
Sigma International Instrs., 66 Marsh Hill Rd., Orange, Conn. 
Simpson Electric Co., 5200 W. Kinzie SI., Chicago, III. 
Singer Co., Instrumentalion DiY:, 915 Pembroke SI., Bridgeport, Conn. 

p 1494 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio 
Westinghouse Elec. Corp., Relay·lnstr. Div., Plane & Orange SIs., Newark, N. J. 
A & M Instrument,lnc., Community Dr., Great Neck, 'N. Y. 
Alnor Instrument Co., 420 N. laSalie St., Chicago, III. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Astronautics Corp. of America, 907 S. First St., Milwaukee, Wisc. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Bristol Co., Box 1790, Waterbury, Conn. 
British Physical labs., Houseboat Works, Radlett, Herts, Eng. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Canadian Resch. Inst., 85 Curlew Or., Don Mills, Ont., Can. 
Central Scientific Co., 2600 S. Kastner Ave., Chicago, III. 
Cintra Physics International Co., 440 logue Ave., Mt. View, Calif. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N. Y. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
Electronic Development labs., Inc., 19 Newton Rd., Plainview, N. Y. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Foxboro, Foxboro, Mass. 
General Microwave Corp., 155 Marine SI., Farmingdale, N. Y. 
General Transducer Co., 2961 Corvin Or., Santa Clara, Calif. 
Hallmark Standard Inc., 145 Library lane, Mamaroneck, N. Y. 
Honeywell, Apparatus Cant. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Howell Instruments, Inc., 3479 W. Vickery Blvd., Ft. Worth, Texas 
Hy·Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
Ideal Precision Meter Co., Inc., 214-218 Franklin St., Bklyn., N. Y. 
Ircon liic., 207 lawrencewood Ctr., Niles, III. 
lewis Engineering Co., 550 Spring·St., Naugatuck, Conn. 
Nanmac Corp., 9 Mayhew Rd., Framingham, Mass. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pyrometer Inslr. Inc., 23 Industrial Pkwy., Northvale, N. J. 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Temtech, 2208 S. Wright, Santa Ana, Calif. 
Thermo Electric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

METERS. TILT 
Rockland Labs., Inc., Box 57, Tappan, N._ Y. ...... p 1481 

METERS. TIME DELAY RATE 
E·H Research Laboratories Inc., Box 1289, Oakland, Cain. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook; Conn. 
Sticht, H. H. Co., Inc., 27 Park PI., New York, N. Y. 
Spencer·Kennedy labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 

METERS. TIME INTERVAL-SEE 
TIMERS. INTERVAL 

METERS. TORQUE-SEE INDICATORS. 
TORQUE 

METERS. ULTRAVIOLET 
Atlantic Ultraviolet Corp., 24-1040 Ave., long Island City, N. Y. 
Black light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass, 
Cintra Physics International Co., 440 logue Ave., MI. View, Calif. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Hughes Aircraft Co., .Research labs., 3011 Malibu Canyon Rd ... Malibu, Cal. 
International light Inc., lord Timothy Dexter Ind'i. Green, Newburyport, Mass. 
ScWoeffel Instiument Corp., 24 Booker SI., Westwood, N. J. . 
Solid Slste. Radiations, Inc., 2261 S. Carmelina, los Angeles, Calif. 
Sunshine SCientific Instruments, Inc., 1810 Grant Ave., i'lliladeiphia, Pa. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

182 eem/l969 

METERS. VACUUM TUBE VOLTIVTVM) 
Aullnstrs., Inc., 139-30 34th Rd., Flushing, iI. Y. P 1331 
Cohu Electronics Inc., Box 623, San Diego, Calif. 
Hathaway, 5250 E. Evans Ave., Denver, Colo. 
Heath Co., Dept 180, Benton Hamor, Mich. ...:.;........ P 1397 
Hickok Electrical Instr. Co., 10514 DuPont Ave., Cleveland, Ohio , 
Industrial Test Equipt CII-, 20 Beechwood Ave., Port Washingtun, N. Y. 
Keithley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Kikusui Elctrns. Corp., 3·1175, Shinmaruko.ftigashi, KawasakJ.City, 

Kanagawa·Pref., Japan 
Marconi Instrs., 111 Cedar la., Englewood, N. J. 
Measurements, Box 180, Boonton,H .. J, .................. P 1437 
Millivac Instruments, Box 997, Schenectady, N. Y. .•..•...... p 1441 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. J. ... P 1478 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. ....... P 1485 
Trio Laboratories Inc., 80 DuPont St., Plainview, N. Y.,.,. ... P 2109 
Triplett Electrical Instr. Co:, 280 Harmon Rd.; Bluffton, Ohio 
Waveforms, 11922 Valerio st., N. Hollywood, Calif. . . . . . . . . . P 1530 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
A & M Instrument, Inc .. , Cllmmunity Dr., Great Neck, N. Y. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Arkay International, 2372·82 linden Blvd., Brooklyn, N. Y. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Instrument labs. Corp., 315 W. Walton PI., Chicago, III. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Meguro Denpa Sokki K. K., 51 2·chome, Meguro·ku, Tokyo, Jap. 
Nelson Elctrns. labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, III. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Rohde & Schwarz Sales Co., IiI lexington Ave., Passaic, N. J. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Toa Elctrns. ltd., 2a,5, Suwa·Cho, Shinjuku-ku, Tokyo, Japan 

METERS. VIBRATION 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohia 
General Electric Co., Elctrn. Compo Sales Oper., 1 Rivet Rd., Schenectady, N. Y. 
Ithaca Inc., 735 W. Clinton St, Ithaca, H. Y. 
Metrix Instroment Co., P.O. Box 36501, Houston, Tex. 
Southfield Elctrns., 21250 10 V, Mile Rd., Southfield, Mich. .... p 1502 
Unboltz·Dlckie Corp., 3000 Whitney Ave., Hamden, Conn. .... P 1249 
Agac·Derritron, Inc., 1332 N. Henry St., Alexandria, Va. 
Amstro Corp., 114 Clinton Rd., fairfield, N. J. ". 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell & Howell Co., 1400 S. Shamrock St., Monrovia, Cal. 
Columbia Research labs., Inc.; Macdade Blvd. & Bullens la., Woodlyn, Pa. 
Dawe Instruments, ltd., Weslern Ave., Acton, london W3, Eng. 
Dri·Clave Corp., 54 Kinkel St., Westbury, N. Y. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Engler Instrument Corp., 250 Culver Ave., Jersey City, N. J. . 
Epic, Inc., 150..Nassau St., New York, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Indikon Co. Inc., 76 Coolidge Hill Rd., Watertown, Mass. 
International Research & Dev. Corp., 6150 Huntley Rd.,Worthington, Ohio 
larson Aero Development, Box 135, Concord, Calif. 
lehigh Valley Elec!ronics, Inc., Box 125, Fogelsville, Pa. 
MB Electronics, Bok 1825, New Haven, Conn. 
Mechanical Technology, Inc., 968 Albany·Shaker .Rd., latham, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Scott Instr. labS., 111 Powdermill Rd., Maynard, Mass. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif, 

MOERS. VISCOSITY IELECTRONIC).o..SEE 
INDICATORS. VISCOSITY 

METERS. VOLT 
API Instruments Co;, 11655 Chillicothe Rd., Chesterland, Ohio 
Alea Electronic Products Inc., Box 1348, lawrence, Mass. 
Ammon Instrs., Inc., 345 Kelley St., Manchester, N. H ... :..... P 1327 
Aullnstrs., Inc., 139·30 34th Rd., Flushing, N. Y. ........... P 1331 
B I K Instruments, Inc., 5113 West 1641h st., Cleveland, Ohio.. P .1336 
Baedi Electrlcallnstr. Co., Inc., S. Main St, Penacook, N. H. 
Biddie, James G.~o., Township line & Jolly Rdt, Plymouth Meetinl. Pa. 

p 1338 
Boonton ElectronIcs Corp., Rle. 287 at Smith Rd., Parsippany, N. J. 

. P 1347 
California Instruments Corp., 3511 Midway Dr., San Diego, Calif. p 1359 
Cohu Electronics Inc., Box 623, San Diego, Cain. .. . . . . . . . . . p 1356 
DVM Dlv., Darcy Inds., 1723 Cloverfield Blvd., Santa Monica, Cain. 

P 1362,1363 
Dynamics Instrumentalion, 5i3 Monterey Pass Rd., Monterey Pk., Cal. 
Electro·Mechanicallnst .. CD. Inc., 8th & Chestnut Sts., Plrusie, Pa. 

P 1373 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

p 1375 
Electronic Assocs., Inc., 185 Monmouth Pkwy., Lang Branch, N. J. P 1571 
filmohm Div., 37·11 47th Ave., long Island City, N. Y .... ,.... p 1671 
General Electric Co., Elctrn. Compo Sales Dper., 1 River Rd., Schenectady, N. Y. 

p 1388 
General Resistance Inc., 500 Huber Ave., MI. Yemon, N. Y. 
BeathCo., Depll60, Benton Hamor, Mich. .............. p 1397 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio P 1394 
Honeywell Test Instruments Dlv., Bex 5227, Denver, Colo. .•.. p 1403 

Hoyl Electricallnstr. Works Inc., 42 Ca~elon St, Cambridge, Mass. 
P 1350,1351 

ITT Jennings Div., 970 Mclaughllll Ave., San Jose, Cain. 
Industrial Test Equlpt Co., 20 Beechwood Ave., Port Washington, N. Y. 

P 1405 
Integrated Circuit !lctrns., Inc., 237 Riverview Ave., Newton, Mass. 
Julie Researoh Lab Inc., 211 W. 61st st., New York, N. Y. p 1414,1416 
Keithley Instruments, Inc.,.28775 Aurora Rd.,Cleveland, Ohio p 1424 
Killusui Elctrns. Corp., 3-1175, Shinmaruko·Higashi, KawasakJ.C;ty, 

Kanagawa·Pref., Japan .. ... ...................... P 1425 
lambda Electronics Corp., 515 9roadhollow Rd., Melville, N. Y. 

p 2025,2027,2028,2037 
Marconi Instrs., 111.Cedar la., Englewood, N. J..... ... ...... P 1434 
Micro Instrument Coinpany, 12901 Crensha'l! Blvd., Hawthorne, Calif. 

p 1438 
Millivac Instroments, Box 997, Schenectady, H. Y •. , ......... P 1441 
Modutec Inc., 18 Marshall St, Norwalk, Conn. .............. P 1445 
Moterola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Neutronic Corp., Box 625, st. louis, Mo. . .• :............. P 1448 
Newport labt, Inc., 630 E. Young Sl, Santa Ana, Calif. ...... P 1454 
Non·Linear Systems, Inc., Box N, Del Mar, Calif. .... . . . . . . . P 1449 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. y, P 1453 
Phaastron Instr. & Elctrn. Co:, 151 Pasadena Ave., S. Pasadena, Cain. 

P 1464 
Power/Mate Corp., 163 Clay St, Hackensack,JI. J. ...•..... P 2074 
Princeton Applied Researoh Corp., Box 565, Princeton, N.J. 
RCA Elctrn. Components, 415 South 5th st., Harrison, H. J. P 1477,1478 
Ross Engrg. Corp., 11915Shadybrook, Saratoga, Calif. ........ p 2322 
Scientific Columbus Inc., 1035 W. Third Ave., Columbus, Ohio .•. P 2843 
Sigma Instruments Inc., 1m Pearl St, Braintree, Mass. 
Sigma Internationallnstrs.,'66 Marsh Hill Rd., Orange, Conn. .. P 1484 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Singer Co., Instrumentation Dir., 915 Pembroke St, Bridgeport, Conn. 

, P 1492-1495 

m~j~s~~~~~1 ~:ip.~~:i~~~~ ~l Glendale, N. Y. 
Trio Laboratories Inc., 80 DuPonl Sl, Plainview, N. Y. . P 2109 
Triplett Electricallnstr. Co., 280 Harmon Rd., Bluffton, Ohio. . P 1516 
Voltron Produ~s, Inc., 403 S. Raym~d Ave., pasadena, Calif. 

. P 1521-1523 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio p 1524,1525,1527,1528 
Waveforms, 11922 Valerio St., N. Hollywood, Calif. .... . . . . . .. p 1531 
Wavelek, 8159 Engineer Rd., San Diego, Calif. ..•..... p 1546,1548 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
Westinghouse Elec. Corp., Relay·lnstr. Div., Plane & Orange SIs., Newark, N. J. 

A & 0 Electrical Instrs., 73·07 88th St., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.I.P., 23 PI. Jeanne d'Arc, PariS, France 
Amprobe Instrument, 630 M!rrick Rd., lynbrook, N. Y. 

.. Automatic Coil Mfg. ltd., 50 Wingold Ave., Toronto, Onl., Canada 
Bristol Co., Box 1790, Waterbury, Conn. 
British Physical labs., Houseboat Works, Radlel!, Herts, Eng. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Bruno·New York Inds. Corp., 636 Eleventh Ave., New York, N. Y. 
Canadian Resch. Inst., 85 Curlew Or., Don Mills, Ont., Can. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Columbia Electric Mfg. Co., 4519 Hamilton Ave., Cleveland, Ohio 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Oawe Instruments, ltd., Western Ave., Acton, london W3, Eng. 
Ditbmore·Freimuth Corp., 2517 E. Norwich SI" Milwaukee, Wisc. 
Dixson, Inc., Box 1449, Grand.Junction, Colo. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 

p 1552 

Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
English Elec. Co., ltd., English Elee. House strand, london, w.e. 2, Eng. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Fen·Tone Corp., 106 mth Ave., New York, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
'Honeywell, Precision Meter Div., Grenier Field, Manchester, N. H. 
·~y·Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
Ideal Precision Meter Co., Inc., 214-218 Franklin SI., Sklyn., N. Y. 
Integrated Circuit Elctrn. Ine., Box 647, Waltham, Mass, 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
J·Omega Company, 2271 Mora Dr., Mt. View, Calif, 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Medistor Instrument Co., 4503 8th .Ave. N.W., Seattle, Wash. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Mura Corporation,355 Great Neck Rd.) Great Neck, N. Y. 
Nelson Elctrns. labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Parker Instrument. Corp:, 200 Harvard Ave., Sl;Imford, Conn. 
Philips Electronic Instl., 750 S. Fulton Ave., MI. Vernon, N. Y. 
Philmore Mfg. Co., Inc., 131l4l1 Jamaica Ave., Richmond Hill, N. Y. 
Precision Standards Corp., Box 8361, San Marino, Calif. 
Q. V. S., Inc., 20 North 15th St., East Orange, N. J. 
Radiation Devices Co., Box 8450, Baltimore, Md. 
Roback Corp., Huntingdon Valley, Pa. 
Robertson Instru~ent Co., 1760 W. First St., Azusa, Calif. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
SRC Div., Moxon Eldrns. Corp., 2309 Pontius Ave., los Angeles, Cal. 
Shurite Meters, 428 Chapel St., New Haven, Conn. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Onl., Can. 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sun EleetrIc Corp., 6323 Avondale, Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Systron·Oonner Corp., One Systron Or., Concord, Cain. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Viz MIg. Co., 335 E. Price St., Ph1ladelphia, Pa. . . . 
Waber ElectroniCS, Inc., 2000 N. Second st., Philadelphia, Pa. 
Westberg Mfg. Co" 3400 Wes\achWay, Sonoma, Calif. 
Weston Instrs. Div., Weston Instr.lnc., 614 Fr.linghuysen Ave., 

Newar~ N. J. 



Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Yewler Corp., 1885 Palmer Ave., LBrchmont, N. Y. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

METERS, VOLT, DEVIATION 
A.ien Inc., 58·15 Northern Blvd., Woodside, N. Y. 
Beede !ltctrical InSl!. Co., Inc., S. Main St, Penacook, N. H. 
DVM DiY.,Darcy Inds., 1123 Clo.erlleld BNd., Santa Monica, Calij. 

p 1362,1363 
Electronic Development Carp., 423 W. Broadway, Boston, Mass. p 1379 
Hickok Electricallnstr. Co., 10514 DuPont A.e., Clevellnd, Ohio P 1394 
Keithley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio p 1424 
Neutronic Carp., Box 625, St Louis, Mo. 
Nan-Linear Systams, Inc., Box N, Del Mar, cain. ........... P 1449 
Simpson Electric Co., 5200 W. Kinzie St, Chictp, Iii. ... . . . . P 1485 
Singer Co., Instrumentation Div., 915 Pembrokl St, Bridgeport, Conn. 

P 1492, 1494, 1495 
Trio laboralories Inc., 80 DuPont St, Plalnvilw, N. Y. . . . . . . • .. p 2109 
V.Itr.n Prod.ct" Inc., 403 S. Raymond Ave., Pasadena, CalH. . . p 1521 
Wa.elet, 8159 Engine" Rd., San Die&o, Cain. ........ p 1546,1548 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

METERS, VOLT, DIFFERENTIAL-SEE METERS, 
VOLT 

METERS, VOLT. DIGITAL (DVM) & 
ACCESSORIES 

A 0 Data Systems, Inc., 830 Linden A.e., Rochester, N. Y. 
API Instruments Co., 11&55 Chillicothe Rd., Chestarland, Ohio 
Alco Electronic Products Inc., Box 1340, lawrence, Mass. 
AstroSJstems, Inc., & Nevada Dr., New Hyde Park, N. Y. ....... p 1329 
A.len Inc., 58·15 Northern Bl.d., Woodside, N. Y. 
Beede Electrical Instr. Co., Inc., S. Main St, Pmcoak, N. H. 
Biddle, James G. Co., Township Line & lolly Rds., Plymouth Meeting, Pa. 

p 1338 
California Instrs. Corp., 3511 Midway Dr., San Dielo, Calij. 
California In.truments Corp., 3511 Midway Dr., San Diego, Calif. p 1359 
Cohu Electronics Inc., Box 623, San Diego, Calif. •..•....... p 1356 
DVM Div., Darcy Ind~, 1723 Cloverlleld Blvd., Santa Manica, Calif. 

p 1362,1363 
Data Technology Inc., &5 Grove St., Watertown, Mas~ ....... p 1024 
Datascan, Inc., 1111 Paullson Ave., Clifton, H. I. ........... p 1365 
Electronic Assoc~, Inc., 185 Monmouth Pkwy., Long Branch, H. J. p 1571 
Electronic Design labS., Inc., Box 7837, Philadelphia, Pa. •..... p 1377 
Electronic Development Corp., 423 W. Broadway, Boston, Mass. p 1379 
Healll Co., Dept. 180, Benton Hamor, Mich. • ........ ,.... p 1397 
Hickok Electrical Instr. Co., 10514 DuPont Ave., CleYeland, Ohio p 1394 
Honeywell Test Instruments Di •• Box 522T, Dmer, Colo. .... p 1403 
Instrument Prods., 3M·Co., 300 S. Lewis Rd., Camarillo, Cam. • 
Kikusui Elctrns. Carp., 3·1175, Shinmaruko-Hipshi, Kawasaki-City, 

Kanagawa·Pref., Japan ............................. P 1425 
Mesa Co., Inc., 216-220 Mill St, Bristol, Pa. 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawtborne, Calif. 

p 1438 
Heutronic Corp., Box 625, St. Louis, Mo. ..•....•......... p 1448 
Hewport labs., Inc., &30 £. Young St, Santa Ana, Cain. ...••. p 1454 
Non.).inear Systems, Inc., Box N, Del Mar, Cain •....... p 1449-1451 
Presin Ca., Trap falls Rd., SheHon, Conn. ..............•. p 1051 
Simpson Electric Ca., 5200 W. Kinzie St, Chicago, Ill. ....... p 1485 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

p 1492 
Takeda Rlken Ind. Ca. Ltd., 1·32·1 Asahl-cho, Nerlma·ku, Tokye, lap. 

p 1505 
Tria laboratories Inc., 80 DuPont St, Plainview, N. Y. 
Trymetrlcs Cerp., 204 Babylon Tpke., RlOsevelt, N. Y. .. .. p 1517 
Tyco Instrument Div., 16 Hickory Dr., Waltham, Mass. 
Western Reserve Electronics Inc., 12430 EUclid Ave., Cleveland, Ohio 

A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Abbey Electronics Div., 200 Shames Dr., Westbury, N. Y. 
Acton laboratories, Inc., 531 Main St., Acton, Mass. 
Bio·Medical Elctrns., Inc., 653 lofstrand LB., Rockville, Md. 
Bristol Co., Box 1790, Waterbury, Conn. 
Chuo Elctrn. Co., ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Cimron Div., 1152 Morena Blvd., San Diego, Calif. 
Oana LBboratories Inc., 2401 Campus Dr., Irvine, Calif. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. I. 
Dawe Instruments, Ltd., Western Ave., Acton, london WI, Eng. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dytro Corp., 63 Tec St., Hicksville, N. Y. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Gralex Inds., Inc., 28 Di Tomas Ct., Copiague, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Howell Instruments, Inc., 3479 W. Vickery Blvd., Ft. Worth, Texas 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
J·Omega Company, 2271 Mora Dr., Mt. View, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Or., Santa Monica, Calif. 
Nichols, R. H. Co., ltd., 4544 Dufferin St.,Toronto, Ont, Can. 
Nord InsU. 422 Broad St., Salem, Va. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Roback Corp., Huntingdon Valley, Pa. 
Robertson Instrument Co., 1760 W. First St., Azusa,Calif. ~ 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 

p 1550 

Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Systron-Donner Corp., One Systron Dr., Concord, Calil .. 

Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Time Systems Corp., 2&5 Whisman Rd., Mountain View, Calif. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Weir Elctrns. ltd., Durban Rd., Bognor Regis, Sussex, Eng. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. . 
Yewler Corp., 1885 Palmer Ave., larchmont, N. Y. 

METERS. VOLT. ELECTROSTATIC 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Singer Co., Instrumentation DIY., 915 Pembroke St, Bridgeport, Conn. 

p 1494 
Victoreen Instr. DiY., lUIOI Woodland AYe., CleYeland, Ohio 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
Hallmark Standard Inc., 145 library LBne, Mamaroneck, N. Y. 
Monroe Electronics Inc., 5 Vernon St, Middleport, N. Y. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 
Yewler Corp., 1885 Palmer Ave., LBrchmont, N. Y. 

MnERS. VOLT. FREQUENCY SELECTIVE 
B & K Instruments, 11I/K,5113 West 164111 St, Cleveland, Ohio.. P 1336 
falrchiid/Electro·Metrics Corp., 100 Church St, Amsterdam, N. Y. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1394 
Marconi Inslls., 111 Cedar la., Englewood, N. I. . . . . . . . . . . . .. p t 434 
Non-Linear Systam., Inc., Box N, Del Mar, Cain. 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Calif. 

P 1463-1465 
Philco/Ford Corp., C &Tioga SIS., Philadelphia, Pa. .......... p 1692 
Princeton Applied Rellarch Corp., Bax 565, Prineetan, N. I. 
Quan·Tech laboratories Inc., 43 S. Iellersan Rd., Whippany, N •. I. 
Simpson Electric Ca., 5200 W. Kinzie Sl, Chlcage, III. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Blonder-Tongue labs Inc., 9 Alling St., Newark, N. J. ' 
Brower LBbs, Inc., 237 Riverview Ave., Waltham, Mass. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Lab Electro·Acoustique, 5 Rue Jules-Parent, 92·Rueil, Malmaison, France 
Rohde & Schwarz Sales Co., IJl lexington Ave., Passaic, N. J. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Wandel & Goltermann/Tel.com, 6 Great Meadow la., Hanover, N. J. 
Weston Instrs. DiY., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

MnERS, VOLT, LOG-CONVERSION 
faircbild/Electro-Metrics Corp.,. 100 Church St, Amsterdam, N. Y. 
Hickok Electricallnstr. Ca., 10514 DuPont Ave., Cleveland, Ohio 
Philbrick/Nexus Research, 17 Allied Dr. atRie. 128, Dedham, Mas~ 

p539 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Optical Electronics Inc., Box 1Jl40, Tucson, Ariz. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Q. V. S., Inc., 20 North 15th St., East Orange, N. I. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Wandel & Goltermann/Tel·Com, 6 Great Meadow la., Hanover, N. J. 

METERS. VOLT, POTENTIOMETRIC 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 1374 
Eleclronic Deyelopment Corp., 423 W. Broadway, Baston, Mass. p 1379 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Inltrulab, Inc., 1205 lamar St, Dayton, Uhio 
Julie Research LBb Inc., 211 W. 61st St, Hew York, N. Y. •.•. p 1416 
Keithley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Neutronlc Carp., Box 625, St. louis, Mo. 
RfL Ind~, Inc., Powerville Rd., Boonton, N. I. 
Singer Ca., Instrumentation DIY., 915 Pembroke St, Bridleport, Conn. 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Barber.colman Co., Indl Insts Div., 1300 Rock St, Rockford, III. 
Bristol Co., Box 1790, Waterbury, Conn. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Electronic Science LBbs., 3920 Bryn Mawr, Dallas, Tex. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
IB Instruments Inc., 7016 Euclid Ave., Cleveland, Ohio 
Mechanics For Elctrns., Inc., 152 Sixth St, Cambridge, Mass. 
Westronics, Inc., 3605 McCart St, Fort Worth, Tex. 

METERS. VOLT. R-F 
Alllinstrs., Inc" 139-30 34th Rd., Flushing, N. Y. ..•••.••.•• P 1331 
B & K Instruments, Inc., 5113 West 164111 St, Cleyeland, Ohio.. P 1336 
Boanton ElectronicS Corp., Rle. 287 at Smith Rd., Parsippany,. N. I. 

p 1347 
Falrchiid/Electro·Melrics Corp., 180 Church St, Amsterdam, N. Y. p 1384 
filmohm Div., 37-11 47th Ave., Long Island City, H. Y. ....•..• p 1671 
Honeywell Test Instruments ON., Box 5227, Dearer, Cola. . ~ . . p 1403 
International Elctrns. Carp" I.E.C. Camp., 316 S. Service Rd., MeNllle, N. Y. 
Marcani Instrs., 111 Cedar la., EngiewlOd, H. I. . . .. . . . . .. . .. p 1434 
Measurements, Box 180, Boonton, N. I. 
Micro Instrument Company, 12901 Crenshaw BNd., Hawthorne, Calif. 

p 1438 
MilliVIC Instraments, Box 997, Schenactady, N. Y. ........... p 1441 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Phaostran Instr. & Elctrn. Co., 151 Pasadena Ave. S. Pasadena, Calif. 

p 1463-1465 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. J. 
RolS Engrg. Corp., 11915 Shadyllrook, Saratoga, Cain. 
Simpsan Electric Ca., 5200 W. Kinzie St, Cblcago, III. 
Singer Ca., Instramentation Div., 915 Pembroke St, Bridgeport, Conn. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 

P 1492,1494 
Triplett Electricallnstr. Co., 288 Harmon Rd., Bluffton, Ohio 

METERS, VOLT-AMMnER 

Wacllna Inc., 35 S. St Clair St, Dayten, Ohio . . • . . • • • • • . . . P 1526 
West/npeuSl Bec. COlli., R.lIt1utr. DIr., Pia .. & Oranp Sts., Nmrk, N. I. 

p 1552 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Anritsu Elec. Co., ltd., 12-20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Blonder-Tongue labs Inc., 9 Alling St., Newark, N. J. 
British PhysicaILBbs., Houseboat Works, Radlett, Herts, Eng. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Microwave Corp., 155 Marine St, Fanmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hallmark Standerd Inc., 145 Library lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia, Pa. 
Le"" Elctrns. Ltd., Park Rd:, High Barnet Herts, Eng. 
Micom, Inc., 855 Commercial St, Palo Alto, Calif. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Radiation Devices Co., Box 8450, Baltimore, Md. 
Rollde& Schwarz Sales Co., III lexington Ave., Passaic, N. I. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Therrnatron Div., Willcox & Gibbs, 1040 Ave. of lIIe Americas, N. Y., N. Y. 
Weston Instrs. DiY., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

METERS. VOLT. SAMPLING 
Drlllm EDllnterlnllabs, Inc., 1233 Nlrth Ave., Ptainfield, N. I. P 1366 
E.JI R.lUrch Labarato~es inc., Box 1289, Oakland, Cain. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

METERS. VOLT. STATISTICAL 
Micom, Inc., 855 Commercial St., Palo Alto, Calif. 

METERS. VOLT. TRUE RMS 
B " I Instruments, Inc., 5113 West 164th Sl, Cleveland, Ohio. . p 1336 
.. •• EI.ctrlclllnstr. Co., Inc .. S. Main St, PenacoDk, N. H. 
Bmtan bectronlcs Carp. Ria. 287 at SmMh Rd., Parsi1Jpany, N. I. 

p 1347 
Hilt Instrumenl Labs, P.O. Box 230, Oconto, Wise. " • • • . •• . p 139B 
IlIIlastrlJl rest Equlpt. Co., 20 Blecaaod Av ... Port WasilllIIIon. N. Y. 

p 1405 
IllIe RlSlarch lab Inc., 211 W. 61st St, New York, H. Y. p 1414,1416 
lIarconlinstrs. 111 Cedar la. Enliewood, H. J. ............ p 1434 
PlIl,sIron Instr. " Elctm. Ca., 151 P.sadena Ave., S. Pasadena, CalH. 

p 1463,1464 
Phi". Preclslen Prods., 7&41 Densmore AYe., Yan Huys, Calif. . . p 2309 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. I. P 1477,.1478 
Scienlillc Cohlmbus Inc., 1035 W. Tblrd Ave., Columbus, Ohio .. , p 2843 
SllPsen blctric Co., 5200 W. Kinzie St, Cblcago, III. 
Slapr Ct., Instrumentalian Di •• , 915 Pembroke St, Bridleport, Conn. 

p 1492-1494 
T~o labDIaIGrIes Inc., 80 DuPont St, Plalaylew, N. Y. 
Ytltron Products, Inc., 403 S. Raymond Ava., Pasadena, Cain. . . p 1521 
Wacllne Inc., 35 S. St Clair St, Dayton, Ohio •........ P 1526, 1528 
Wularn Reserva Electronics Inc., 12430 Euclid Ave., Cleveland, OhilJ 

p 1550 
West/npme bec. Corp., Relay~nstr. DIY., Plana & Orange SIS., Nmrk, H. J. 

A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, PariS, France 

P 1552 

American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Electrical Instrument Service, Inc., 25 Dock St, Mt Vernon, N. Y. 
Eiectro-Standards labs., Inc., 3560 Northwest 34th st., Miami, Fla. 
English Elec. Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Hallmark Standard Inc., 145 Library lane, Mamaroneck, N. Y. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
lab Electro-Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Sunshine Scientific Instruments, In~, 1810 Grant Ave., Philadelphia. Pa. 
Weston Inslrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Weston Instrs., Inc., Weston~lexington Div., 17 Hartwell Ave" lexington, Mass. 
Yewter Corp., 1885 Painter Ave., larchmont, N. Y. 

METERS, VOLT-AMMETER 
AIIIlnstn..IRC. 139-30 34th Rd. fhlshlng, H. t ........... p 1331 
BlDntan bectronlcs Corp., RIe. 287 at Sillith Rd., Parsippany, N. I. 

P 1347 
Califolllia Inllls. C8III., 3511 Midway Dr. sa. 01110, Calif. 
Coh. EI.ctronlcs Inc., Box 823, San Diego, Calif. .••.•.•.•..• P 1356 
Electro selentlfic Inds., l39UO N.W. Science P.rk Dr., Portland, Orl. 

p 1375 
Ellllihard Minerals" Chemicals COI')I., Engllbard Inds. Div .. 

231 Haw lersey RR Ave., Newark, N. I. 
Generel Electric Ca., E1ctrn. Compo Sales Oper., 1 River Rd., Schenectady, H. Y. 

p 1388 
M.1th CO. Dept 180, Benton Nalllar, Mich. 
HkkH BtclJlcaIllstr. Co., 10514 buPont Ave., Cleveland, Oblo P 1394 
HoneyweR T.st Instrurnents DIY., Box 5227, Demr, Colo. .... p 1403 
Hoyt Electricallnstr. Works Inc., 42 Carleton Sl, Cambridge, Mass. 

p 1350,1351 
KeHhley Inslrallenis, Inc., 28175 Aurora Rd. Cleveland, Ohio 
likosul Bctrns. Carp., 3-1175, S~lnmaruflo.Higashi, Kawasakf.Clty, 

Kanapwa.pre!.,lapan .. .. • .. .. .. .. .. .. .. .. • .. .. .. • P 1425 
Mllllllc Insll1lments, Box 997, sebenectady, N. Y •....... ,... P 1441 
Pllaostron Instr. & E1ctrn. Ca., 151 Pasadena Ave., S. Pasadena, Calif. 
BCA Elctrn. CDlljllllents, 415 South 5tb St, HarrisOn, N. I. p1477, 1478 
Scbaer Mig. Carp., 4516 Alpine Ave., Cincinnati, Ohio 
SilnPSOd Ellctrio Ct, 5200 W. Kinzie St, Cblcago, III. 
Sillger Ce., Instrumentation DiY., 915 Pembroke St, Bridgeport, ConlL 

Stich~ H. H. Co., Inc., 21 Park PI., New York, N. Y. 
p 1494,1495 

Triplett EltclJlcallnstr. Ca., 280 Harmon Rd., Bluffton, Obia 
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METERS. VOLT·AMMETER (Cont1d) 

Trymetrlcs COlli., 204 Babylon Tpke., Roosevelt, II. Y. .•. p 1517 
Wactine Inc., 35 S. st Clair St, Dayton, Ohio 
Weslern Reserve Electronics loe., 12430 Euclid Ava., Cleveland, Ohio 
A& M Instrument Inc., COmmunity Dr., Great Neck, N. Y. 
A.OJ.P., 23 PI. Jeanne d'Arc, Paris, France 
Amprobe Instrument, 630 Merrick Rd., lynbrook, N. Y. 
Bruno-New York Inds. Corp., 636 Eleventh Ave., New York, N. Y. 
Columbia Electric Mig. Co., 4519 ~amilton Ave., Cleveland, Ohio 
Connolly & Co., Inc., 914 Rengstorfi Ave., Mt View, CaIW. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Elco Electronic Instrument Co., Inc., 283 Malta St, Brooklyn, N. Y. 
Electrical Instrument Service, Inc., 25 Dock St., MI. Vernon, N. Y. 
English Elee. Co., ltd., English Elec. House Strand,london, W.C. 2, Eng; 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. Y. 
ITT Instruments, ITT Aerospace/Optical Diy., 15191 Bledsoe St., 
Ideal Precision Meter Co., Inc., 214-218 Franklin St., Skll'll., N. Y. 
Instrument labs. Corp., 315 W.Walton PI., Chicago, III. 
Nelson Elctrns. labs., Inc., 1717 Oallas N. Pkwy., Plano, Tex, 
Nichols, R. H,3:o., ltd., 4544 Oufferin St, Toronto, Ont, Can. 
Philips Electronic Instr., 750 S. Fulton Ave" Mt Vernon, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, .chicago, III. 
Q. V; S., Inc., 20 North 15th St., East Orange, N. J. 
Sterling Mig. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Van Waters & Rogers, P.O. Box 3200, San Frane~co, Calil. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. _ 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

METERS. VOLT·OHM 
Aullnstrs., Inc .. 139-30 34th Rd.~Flushlllf, N. J. ........... p 1331 
Biddie, James G. Co., Township line • Jolly Rds., Plymouth Meetillo Pe. 

p 1338 
Cllllfotnia 11IIth. CIIj., 3511 Mlmy Dr., San OiIP, Calif. 
CaiNomla lllltrumenlS Corp., 3511 Midway Dr., San Diego, CaIH. P 1359 
Cohu E1ectronicllnc., Box 823, San Diego, CaiN. ••.••...•.• p 1356 
Electro Scientific Indt, 13800 H.W. Science Park Dr., Portland, Ore. 

P 1375 
Heeth Ct., OapL 180, B.nttn Harbar; Mich. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio P 1394 
Hen.yweU Test Instrem.nlS Div., Box 5227, D.nver, etlo. .... p 1403 
Keithley Instroments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Klkusul E1ctrns. Corp., 3·1175, Shlnmaruko-Hil8shi, Kawasakl·Clty. 

Kanagawa·Prel., Japan ............................. P 1425 
Mealuremenls, Box 180, Boonton, N. I. 
Millivac Instruments, Bax 997, Schenectady, N. Y. ........... p 1441 
Motorola CODlm. & Elclms., Inc., 4501 H. Augusta Blvd., Chicalll, III. 
Non-linear System~ Inc., Box N, Del Mar, CaI~. ..••..••.•• P 1449 
Phaostron Instr. & E1cun. Co., 151 Pesadena Ava., S. Pesadena, CalK. 
RCA E1ctr •• CDDlPonants, 415 South 5th St, HaRISln. N. I. P 1477. 1478 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, ilL 
Triplett Electrlcallnslr. Co., 280 Harmon Rd., Bluliton, Ohio 
TlJllltlrlcl corp., 204 Babylon Tpke. ROlISlvatt, N. Y. .... P 1517 
Wlcllnelne., 35 S. st ClaR St., Dayton, Ohio 
W.stain Reserve Electronics lne., 12430 Euclid Ave., Cleveland, Ohio 
A & M Instrumen~ Inc., Community Dr., Great Neck, N. Y. 
Automatic Coil Mfg. lid., 50 Wingold Ave., Toronto, Ont., Canada 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Bacharach Instrument Co., 625 Alpha Dr., Pittsburgh, Pa. 
Bruno-New Yorklnds. Corp., 636 Eleventh Ave., New York, N. Y. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. J. . 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Connolly & Co., Inc., 914 Rengstorfi Ave., Mt. View, CaIW. 
Data Instrument DiY., 7300 Crescent Blvd., Penlllluken, N. J. 
Delta Products, Inc., P.O. Box 1147, Grand Junction, Colo. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Eieo Electronic Instrument Co.,ln~, 283 Malta St., Brooklyn, N. Y. 
Fairchild Instrumentation, 974 [ Arques Ave., Sunnyvale, Calif. 
Hallmark Standard Inc., 145 library lane, Mamaroneck. N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ITT Instruments, ITt Aerospace/Optical Div., 15191 Bledsoe St" 
Instroment labs. Corp., 315 W. Walton PI., Chicago, IU. 
J·Omega Company, 2271 Mora Dr., MI. View, Calif. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Nelson Elctrns. labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
NiChols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Northeast Electronics Corp., ~ox 649, Concord, N. H. 
Ph1l1ps Electronic Instr., 750 S. Fulton Ave" Mt. Vernon, N. Y. 
Phil more Mig. Co., Inc., 13001 Jamaica Ave., Richmond Hill, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, 111. • 
Proto TOlII Co., 2209 Sante Fe Ave., los Angeles, Calif. 
Q. V. S., Inc., 20 North 15th St., East Orange, N. I. 
Roback Corp., Huntingdon Valley, Pa. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Sencore, Inc., 426 S. Westgate Dr., Addison, 111. 
Stark Electronic Instruments, Ltd., 180 Station st., Ajax, Ont., Can. 
Sterling Mfg. Co., 2880 Detroit Ave., ~Ieveland, Ohio 
Sunshine Scientific Instruments, Inc.; 1810 Grant Ave., Philadelphia, Pa. 
Systron·Oonner Corp., One Systron Dr., Concord, Calif. 
~M Co., 3M Center,St Paul, Minn. 
Toa Elctrns. ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
VIz MIg. Co., 335 E. Price st. Philadelphia, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. ,. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

METERS. VOLT.OHM·MILLIAMPERE (YOM) 
,California Inm. Corp., 3511 Midwey Dr., San Diago, CalK. 
'Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ori. 
Hieth Ce., Oepll80, Benton Harbar, Mlch.. . . . . . • . . . •. . . P 1397 
Haneywell TestJostruments Div., 8015227, Denver, Colo •• '... P 1403 
Keithley InstromenlS, Inc., 28775 Aurora Rd., Cleveland, Obit 

184 eemtt969 

Millim Instruments, BOI991, Schenectady, N. Y. ........... P 1441 
Neutronle Corp., B01825, St.Loui~ Mo; 
Philbrick/Nexus Research, 11 Allied Or. at Rte. 128, Dedham, Mass. 

P 539 
RCA Elctrn. Components, 415 Soatll 5th St, Harrison, N. J. P 1478,1479 
Sigma International Instrs., 88, Marsh Hill Rd., Orange, Conn. ... P 1484 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. ........ P 1485 
Triplett E1ectricallnstr. Co., 280 Harmon Rd., Bluffton, Ohio .' ... P 1516 
Western Reserve Electronics Inc., 12430 Euclid Ave;, Cleveland, Ohio 

p 1550 
B & K, 1801 W. Belle Plai~e Ave., Chicago, III. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
levell Elctrns. ltd., Park Rd., High Barnet, Herts, Eng. 
Nichols, R. H. Co., lid., 4544 Dufferin St, Toronto, Onl., Can. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, 111. 
Sencore, Inc., 426 S. Westgate Dr., Addison, III. 
Systron·Donner Corp .• One Systron Dr., Concord, Calif. 

METERS. VU 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio P 1322 
Ammon Instrs., Inc., 345 Kelley St, Manchester, N. H. ........ P 1327 
Beede Electrical Instr. Ca., Inc., S. Main St, Penacook, N. H. 

,DaveR, Grenier Field, Dept. EEM e7, Manchester, N. H. 
Electro·Mechanicallnst. Co. Inc., 8th & Chestnat SIs., PerkaSie, Pa. 

P 1373 
Hickok E1ectrlcallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Hoyt Eleelrleallnstr. Works Inc., 42 Carleton St., Cambridge, Mas •• 

P 1350,1351 
International Elctrns. Corp.; I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
Modutec Inc., 18 Marshall St., Norwalk, Conn. ............. P 1447 
Phaostron Instr. & Elelrn. Co., 151 Pasadena Ave., S. Pasadena, CaIH. 

P 1463,1464 
Sankyo Seiki Mfg. Co., Ltd., 11·21·Chome Shinbashi Minata-ku,Toilyo, Jap. 
Sigma Internationallnstrs., 88 Marsh Hill Rd., Orange, Conn. ... P 1484 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, 111. 
Triplett Electrical Instr., Co., 280 Harmon Rd., Bluffton, Ohio .... P 1516 
Waeline Inc., 35S. SI. Clair SI., Dayton, Ohio ........... P 1524 
A & 0 Electrical Instrs., 73·07 88th St., Glendale, N. Y. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Altec lanSing, 1515 S. Manchester Ave., Anaheim, Calif. 
Bellronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 

, Components Specialties, Inc., 101 Buffalo Ave., Freeport, N.',Y. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Honeywell, Precision Meter Oiv., Grenier Field, Manchester, N. H. 
Ideal Precision Meter Co., Inc., 214-218 Franklin SI., Bklyn., N. Y. 
lonetics Corp., 55 Randolph Ave., Avenel, N. I. 
lab Electro·Acoustique, 5 Rue Jules·Parent, 92·Rueil. Malmaison, France 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Nelson Elctrns. labs., Inc., 1717 Dallas N. Pkwy., Plano, Tex. 
Nichols, R. H. Co., ltd., 4544 Oufferin SI." Toronto, Ont., Can. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Philmore Mf~ Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Q. V. S., Inc., 20 North 15th St., East Orange, N. J. 
Shurite Meters, 42B Chapel SI., New Haven, Conn. 
Stark Electronic Instruments, ltd., 1BO Station St, Ajax, Ont., Can. 
Sterling Mfg. Co., 2BBO Detroit Ave., Cleveland, Ohio 
Sun Eleelric Corp., 6323 Avondale, Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
United Recording Electronics Inds., 11921 Valerio St., N. Hollywood, Calif. 
Weston Instrs. Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

METERS. WAn 
API Instruments Co., 11855 Chillicathe Rd., Chesterland; Ohio 
Bell, F. W., Inc., 1356 Norton Ave., Columbus, Ohio..... p 1345,2839 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio.. P 1342,1343 
Boonton Electronics Corp., Rte. 281 at Smith Rd., Parsippany, N. J. 

. P 1347 
Oranelz Engineering labs, Inc., 1233 North AYe., Plainfield, N. I. P 1366 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 1388 
Hickok Eleelricallnstr. Co., 10514 Dupont Ave., Cleveland, Ohio 
Industrial Test Equipl Co.,20 Beechwood Ave., Port Washington, N. Y. 

. Instrument Systems Corp., Magnetics DIv., 710 Park Ave., Huntington, N. Y. 
P 2516 

Marconi Inslrs., 111 Cedar la., Englewood, N. J. . . . . . . .. .... P 1434 
Motorola Comm. & Eletrns., Inc., 4501 N. Augusta Bl.d., Chicago, III. 
Ohio Semitronies, Inc., 1205 Chesapeake Ave., Columbus, Ohio.. P 2844 
Phaostron Instr. & Elctrn. Co., 151 Pesadena Ave., S. Pasadena, Calif. 
Philco/Ford Corp., C & Tioga SIS., Philadelphia, Pa. .......... P 1692 
Scientific Columbus Inc., 1035 W. Third Aye., Columbus, Ohio ... P 2843 
Simpson Electric Co;, 5200 W. Kinzie St.,' Chicago, III. I. 
Singer Co., Instrumentation Div., 915 Pembroke .St., Bridgeport, Conn. 

P 1494 
Triplett Electrlcallnstr. Co., 280 Harmon Rd., Bluffton, Ohio 
VoRron Products, Inc., 403 S. Raymond Ave., Pasadena, CaIH. 

P 1521-1523 
Wacline Inc., 35 S. St Clair St., Dayton, .Ohio . . . . . . . . . . •. . P 1528 
Waters Mig. Inc., 533 Boston Post Rd., Wayland, Mass. 
Westinghouse Elec. Corp., Relay·lnstr. Div., Plane & Orange Sts., Newark, N. J. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P .. , 23 PI. Jeanne d'Arc, Paris, France 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electrical Instrument Service, Inc., 25 Dock St, Mt Vernon, N. Y. 
English Elec. Co., ltd., English Bec. House Strand, london, W.C. -2, Eng. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. . 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Microwave Corp., 155 Marine St., Farmingdale, N.Y. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. Y. 
NH Research, Inc., 1510 S. Lyon St., Santa Ana, Calif. 
Nelson Elctrns. labs., Inc.;I717 Dallas N. Pkwy., Plano, Tex. 
Nichols, R. H. C~., ltd., .4544 Dufferin St., Toronto, Ont, Can; 

Optical Electronics Inc., Box 11140, Tucson, Ariz. 
PMF ElectroniCS, Inc., 124.1. Third St., Dayton, Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia; Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Weston Instrs., Inc., Weston·lexington. Div., 17 Hartwell Ave., lexington, Mass. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

METERS. WATT·HOUR 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Hickok E1ectricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
landis' Gyr, In~, 45 West 45th Sl, New Yor~ N. Y. 
Sangamo Electric Co., P.O. BOI 128, Pickens, S. C. 
Scientific Columbus Inc., 1035 W. Third Ava., Columbus, Ohio 

P 2842,2843 
English Elec. Co., ltd., English Elec. House strand, london, W.C. 2, Eng. 
Halmar Electronies, Inc., 1544 W. Mound St., Columbus, Ohio 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 
Weston Instrs., Inc., Weston-lexington Div., 17 Hartwell Ave., lexington, Mass. 

METERS. WATT VAR 
Hickok'Eleclricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Sangamo Electric Co., P.O. BOI 128, Pickens, S. C. 
Scientific Columbus Inc., 1035 W. Third Ave., Columbus, Ohio 

P 2842.2843 
Voltron iProducts, Inc., 403 S. Raymond Ava., Pasadena, Calif. 

P 1521-1523 
Wacline Inc., 35 S. St Clair SI., Dayton, Ohio ....... . . . . . . .. P 1.528 
Westinghouse Elec. Corp., Relay·lnstr. Di •. , Plane & Orange Sts., Newark, N. I. 
A & M Instrument, Inc., Community Dr., Great Neek, N. Y. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
NH Research, Inc., 1510 S. lyon St., Santa Ana, Calif. 
Weston Instrs. Div., Weston Ihstr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. / . 

METERS. WAVE 
Frequency Engineering labs, P.O. Box 527, Farmingdale, N. J. .. P 1674 
london Co., 811 Sharon Or., Westlake, Ohio . . . . . . . . . . . . . . P 1427 
Marconi Instr~, 111 Cedar la., Englewood, H. J. .... ....... .. P 1434 
Narda Microwave Corp., Plainview, N. Y. .................. P 1688 
OKI Elclms. 01 America Inc., 500/506 S.t 24th st., Ft. lauderdale, Fla. 
RLC Electronics Inc., 25 Martin PI., Port Chester, N. Y. 
Diamond Antenna & MiCrowave Corp., 35 RiveLSt., Winchester, Mass. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. . 
PRO Electronics, Inc., 121){) Prospect Ave., Westbury, N. t 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, iN. J. 
Telonic Engineering Co., Box 277, laguna Beach, Calif. 

METERS. WAVEGUIDE-SEE METERS. 
MICROWAVE 

METERS. X·RAY INTENSITY 
Vlctor.in Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Weston Instrs. Div., Weston Instr. Inc., 614 frelinghuysen Ave., 

Newark, N. I. 

MICA. GLASS BONDED-SEE INSULATION 
MATERIALS. GLASS BONDED MICA 

MICROCIRCUIT PRODUCTION EQUIP. 
Hadron, 300 Shames Dr., Westbury, N. Y. 
Heutronic Corp., Box 625, SI. louis, Mo. ................. P 1448 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Baron·Blakeslee, Inc., 1620 S. laramie Ave., Chicago, III. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. I. 
Bycoski, Casmir T., Inc., 363 Capitol Ave., Hartford, Conn . 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Denton Vacuum, Inc., Cherry HiIIlndl. Ctr., Cherry Hill, N. I. 
HlC Mfg. Co., Inc.,700 Davisville Rd., Willow Grove, Pa. 
Heraeus·Engelhard Vacuum, Inc., Seeo Rd., Monroeville, Pa. 
Hull Corp .• 9140 Davisville Rd., Hatboro, Pa. 
Kahn & Co., Inc., P. O. Box 516, Hartford, .Conn. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
Mann, David W. Co., 174 Middlesex Turnpike, Burlington, Mass. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Micro Tech Mfg., Inc., 703 Plantation St., Worcester, Mass. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Photo Technical Products, Inc" 623 Stewart Ave., Garden City, N. Y. 
Podgor, J. Co:, Inc., 7895 Browning Rd., Pennsauken, N. I. 
Podgor, J. E. Co., Inc., Box 1714, Philadelphia, Pa. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Visual Inspection Prods., 112 Central Ave., lynn, Mass. 
Wells Elctrns., Inc.; Equip. Oiv.,.1701 S. Main St., S. Bend, Ind. 
Western Technology, Inc., 220 W. Central, Santa Ana, Calif. 

MIr:8~:i¥~~~-a~~&Jfs~Ul1~BRID 
MICROMETERS. ELECTRONIC 
Electro Prods. labs., Inc., 6125 KP, Howard St, Chicago, 111. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Dice, I. W., Co., 16 Highwood Ave., Englewood, N. J. 
Dixson, Inc., Box. 1449, Grand Junction,Colo. 
IK~ In~, 4360 Campus Dr., Newport Beach, Calif. 



Mlnnetech 1Jbs.lnc.,1il40·Wayzala Blvd., Minneapolis, Minn. 
Sensor Corp:, 97 Indian Field Rd., Greenwfch, Conn. 
Starrett, L S. Co., 1·165 Crescent St,Alhol, Mass. 

MICROMOSAIC OPTICS 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Plessey, Inc., 170 Finn Ct., Farmingdale, N. Y. 
TE Co., 515 E. Montecito St., Santa Barbara, Calif. 

MICROPHONE CALIBRATORS-SEE 
CALIBRATORS, .MICROPHONE· 

MICROPHONES. AIRCRAFT TYPE 
Prillo CI., Lid., 1-25, &-Chaml, MIllb-sIIl, Toklt,I •• 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. J. 
Action Systems Co., 34 Cambridge St, Meriden, Gonn. 
Altec Lansing, 1515 S. Manchester Ave ... Anaheim, Calif. 
Audio.ears Corp., Stamford, N. Y. 
Electro-Voice, Inc., 600 Cecil St, Buchanan, Mich. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, KIDs. 
Remler CI., 2101 Bryant St., San Francisco, Calif. 
Roanwall Corp., 180 Varick St., New York, N. Y. 
Scintrex, Inc., lohn· Glenn Dr., Buffalo, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Telex Communications Div., 96110 Aldrich Ave., s., Minneapolis, Minn. 
Turner Microphone Co., !Kl9 17th St., N.E., Cedar Rapids, Iowa 

MICROPHONES. CARBON 
Electrlspael Clrp., 958 Bnlill HDUaw Ri, Waslllul)', N. Y. •••. p 754 
Prillt eL, LIII., 1-25, &-Challl, Mlllb-sII~ Tolyo, 111111 •.•••• p S56 
RCA EIctrL CDIIPnlnll, 415 Sollh 5111 St., IImiIIn, N. I. 
Action Systems Co., 34 Cambridge St, Meriden, Conn. 
Apelco CD., 213 E. Grand Ave., S. Sen Francisco, Calif. 
Astatic Corp., Box 120, Conneaut Ohio 
AudiDSears Corp., Stamford, N. Y. 
Connecticut Consolidated Ind~, Inc., 60 Cambridge St., Meriden, Conn. 
Electro-Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. . 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
ISC/Telephonics DiY., 770 Park Ave., Huntington, N. Y. 
ITT Telecommunfcations, Fulton Dr., Corinth, Miss. 
P. M. & E. Electronics, Inc.. 10 Triflll' Lane, East Providence, R. I. 
Philmore Mfg. Co., Inc., 130'()1 Jamafca Ave., Richmond Hill, N. Y. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J .. 
Roanwell Corp., 180 Varick St, New York, N. Y. 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Shigolo Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanslojl, III. 
Telephone Dynamics Corp., 1333 Newbridge Rd., N. Bellmore, N. Y. 
Telex Communications Div., 9600 Aldrich Ave., s., Minneapolis, Minn. 
Turner Microphone Co.,909 17th St, N.E., Cedar Rapids, Iowa 

MICROPHONES, . CARDIOID . 
Prime Co., Lit, 1-25, a.Chome, Mitaka-shi, TolJo. lipan ..•••. p S56 
RCA EIctrn. CtmJIIIIIIII, 415 SIutII ~ St, itlrrIIoII, N. 1 
AKG, 100 E. 42 St, New York, N. Y. 
Alcor, Inc., 215 S. Tioga St., IlIIaca, N. Y. 
Allee Lansing, 1515 S. Manchester Ave., Anaheim, Cain. 
American GelDSo E1ectronies Inc:, 251 Park Ave. S., New York, N. Y. 
Ampex Corp., 401 BroadWIJ, Redwaod City, Calif. 
Astatic Corp., Box 120, Conneaul, Ohio 
Bogen Communications DIv., lear Siegler, Inc., Box 500, Paramus, N.) •. 
Conrac Corp., 330 Mad"lSOn Ave., New.York, N. Y. 
Electro-Voice, Inc., 600 Cecil St, Buchanan, Mich. 
Ercona. Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport. N. Y. 
Golham Audio Corp., 2 West 46lh SI., New ·York, N. Y.· . 
Holmin, W. A. Corp:, 1325 Seventh St., Rockford, III. . 
R-Columbia Products Co., Inc., 2008 St Johns Ave., Highland Park, III. 
R. C. A. Brdest & Comm. Prods., Front & Coopel~, Camden, N. I. 
Riemer, David Co., Inc., pox 112, N. Miami Beach,.fla. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stanford International, Box 266, San Carlos; Calif. 
Superscope, Inc., 8150 Vineland Ave., Sun Valley, Cam. 
Turner MiClophone Co., 909 17th St, N.E., Cedar Rapids, Iowa .. 
University Sound, Div. LTV, Box 26105, Oklahoma City, Okla. 
Vida ire Elctms. Mfg. Corp., ISO Buffalo Ave., Freeport, N. Y.· ' 

MICROPHONES. CERAMIC 
B " K IIIstrumlnlt, Inc.. 5113 West 164111 St, C~veland, O~I 
Clnlll Corp. PlmIlestrIc Ow. 232 FOllIes Rd., "dlard, Ohlt 
GC Bectranlcs, Dept III-I, 4IIJ S. w,mln St., I1Dclftnl, III 
Prl., Co., Lid., 1-25, &-Chat, Mllab-s'~ TIIIJO, lapin ••• :... . p 556 
RCA EIctn. CnlPDIIIDIt, 415 SoItII 5th St, Harrlslll, '" I. 
Astatic Corp., Box 120, Conneau~ Ohio 
Bogen Communications Dlv., lear Siegler, Inc., Box 50D, Paramus, N. I. 
Chesapeeke Instr. Corp., Shadyside, Md. 
Columbia Research Labs., Inc., Macdade Blvd. & Bullens La., Woodlyn, Pa. 
Components Speciallies, Inc., 101 Buffalo Ave., Freeport, N. Y.· 
Conrac Corp., 330 Madison Ave., New York, N. X. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
Electricallnslrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
Electro-Voice, Inc., 600 Cecil St., Buchanan, Mich. . . . 
Endevco, 801 S. Arroyo Pkwy., Pasadena, Calif. 
Erie Technologfcal Products Inc., 644 W. 12th St, Erie. Pa. 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Fen-Tone.Corp., 106 Fifth Ave" New York, N. y, 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
\lOrdon, A. Enterprises,.5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Gulton lOlls.; Inc., Inslrurn. DIv;, 1644 Whittier Ave., Costa Mesa, Cal. 
Linden La~ Inc., Box 920, Stete COllege, Pa. 
P. M. & E. Electronics, Inc., 10 Tripps Lane; East Prll'lidence, R; I. 
Philmore Mig. Co., Inc., l:mll Jamaica Ave., Richmond Hill, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front & COOper SIs., Camden, N. J. 
Shigoto Industries, Inc., 350 fifth.Ave., New York, N. Y. 
Shure Brolhers, Inc" 222 Harirey Ave., Evanston, m. 

Sonotone Corp., Elctrn. Products Dlv., Elmsford, N. Y. 
Telex Communications Div., 96110 Aldrich Ava., S., Minneapolis, Minn. 
Turner Microphone Co., 909 17Ih St, N.E., Cedar Rapids, Iowa 

MICROPHONES. CONDENSER 
B liinstrumllllt, Inc., 5113 Wist 1II41II St, C1mland, Ohio.. P 1336 
Primo Co., Lid., 1·25, 1-Ch0llll, Mlllka-sh~ TIlyo, IIp.I ..... • P 556 
RCA EIcIm. CmpDlllnls, 415 SoIth 5111 St., Hlinlson, N. 1 
AKG, 100 E. 42 St, New York, N. Y. 
Alcor, Inc., 215 S. Tioga St, Ithaci, N. Y. 
Altec Lansing, 1515 S:Manchester Ave., Aneheim, CalK. 
American GelDSo Electronies Inc., 251 Park Ave. 8., New York, N. Y. 
Automatic Clerical Systems, Inc., 389 N. Fair Oaks Ave., Pasadena, calK. 
Capps & Co., Inc., 20 Addison Pl., Valley Slream, N. Y. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Gothem Audio Corp., 2 West 46th St, New York, N. Y. 
Hewlett.peckard Co., lSOl Page Mill Rd., Palo Alto, Calif. 
Muirhead Insb's., Inc., 1101 Bristol Rd., Mountainside, N. J. 
RdF West 9371 Kramer Ave., Westminster, CaIH. 
Stanford International, Box 266, San Carlos, Calif. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Vega Elctm~ Corp., 2115 De La Cruz Blvd., Santa Clara, Calif. 
Whittaker Corp, Inslr. Sy~ Div., 9601 Canoga Ave., Chatsworth, Cal. 

MICROPHONES. CONTACT 
PrIm, Co., Lid., 1-25, &-Chlml, Mitab-shl, T'kIt, lapin 
Rawt Indllllrles lie., 1702 AirpIrt Hwr., TDIedI,Ohle 
Rye InClISIrIIs lie., 125 s,elcer PI ..... _k, N. Y. ...... P 982 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Argonne Electric Mig. Corp., I Lafeyette Rd., Syosset N. Y. 
Electro-VOice, Inc., 600 Cecil St, Buchanan, Mich. 
Fen-Tone Corp., 106 Fifth Ave., New York, N. Y. 
Game Industries, Inc., 80 Commercial St, Freeport, N. Y. 
Recoton Corp., 46·23 Crane St., Long Island City, N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami Beech, Fla •. 
Shigolo Induslrie~ Inc., 350 Fifth Ava., New York, N. Y. 

MICROPHONES. CRYSTAL 
Clevile Clip., Piezollectric Div., 232 Farbls Rd., Bedford, Ohio 
Prime Co., Lid., 1-25, &-Chome, MlllkI-s~, Tokyo, lapan 
RCA EIcIm ...... 1Is, 415 SouIII 5111 St, Hlrrlson, N. I. 
Argonne Electric Mfg. Corp., 1 Lafayette Rd., Syosset N. Y. 
Astatic Corp.; Box 120, Conneaut, Ohio 
!logen Communications Div.; lear Siegler, Inc., Box SOD, Paramus, N. J. 
Components Specialties, Inc., 10) BuffalO Ave., Freeport, N. Y. 
Conrac Corp., 330 MaDISOn Ave., New York, N. Y; 
Electro-Voice, Inc., 600 Cecil St, Buchanan, Mich. 
Fen-Tone Corp., 106 Fifth Ave., New Yprk, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y •. 
Goidak Co., Inc., 1101-A Air Way, Glendale, Calif. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Gulton Inds., Inc., Instrum. Div.,.I644 Whittier Ave., Costa Mesa, Cal: 
Massa Div., 280 Lincoln St, Hinghem, Mass. 
Philmore Mig. Co., Inc., l:mlllamaica Ave., Richmond Hill, N. Y. 
R. C. A. Brdcst & Comm. Prods., front & Coqper Sts., Camden, N. J. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Ra. 
Shigoto Induslries, Inc.. 350 Fifth Ave., New York, N. Y. 
Shure Brolhers, Inc., 222 Hartrey AVe., Evanston, III. 
Tandberg of America, Inc" 8 Third Ave., Pelham, N. Y. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 
Turner Microphone Co., 909 17th St, N.E., Cedar Rapids, Iowa 

MICROPHONES. DIFFERENTIAL 
Prlin, CL, Lit, 1-25, &,ChDlle, MitallHhi, TolJo. lipan 
AKG,100 E. 42 St, New York, N. Y. 
Action Systems Co., 34 Cambridge St., Meriden, .Conn. 

. Allee Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Connecticut Consolidated In~,ln~., 60 Cambridge SI., Meriden, Conn. 
Electro-Voi~e, Inc., 600 Cecil St, Buchanan, Mich. 
ISC/Telephomes Ow., 770 Park Ave., HUntington, N. Y. 
Roanwell Corp., 180 VariCk St., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Telex Communications Ow., 9600 Aldrich Ave., S., Minneapol~, Minn. 
Turner Microphone Co., 909 17th St., N.E., Cedar Rapids, Iowa 

MICROPHONES. DYNAMIC 
PriIII Ce., Lit, 1-25, &-Chllle, Mlllka-shi, TolJo. lipan ...•.• P S56 
RCA Elctrn. c..pMIIIIs, 415 South 5th St, I ... rsn, N. I. 
Rye Indullrles IIIc., 125 Splncer Pl., Mamll'Gneclr, N. Y. .•.•.• P 982 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N.1 
AKG,loo E. 42 St., New York, N. Y. 
Action Systems CI., 34 Cambridge St, Meridan, Conn. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. l 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Ampex Corp., 401 Broadway, Redwaod City, Calif. 
Argonne Electric MIg. Corp., I Lafayette .Rd., Syosset N. Y. 
Astatic Corp., Box 120, Conneaut, Ohio 
Audiosears Corp., Stamford, N. Y. 

. Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Connecticut Consolidated Inds., Inc.; 60 Cambridge St., Meriden, CGnn. 
Conrac Corp, 330 Madison Ave., New York, N. Y. 
Electro-Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Fen-Tone Corp., 106 Fifth Ave.,New YOfk, N. Y. 
Game Industries, Inc., 80 Commercial St, Freeport, N. Y. 
Gordop, A. Entarprises, 5362 .N. CairuenW! ~vd., N. Hollywood, Cal. 
Gulton Inds., Inc., Ins!rum. ON., 1644 Whittier Ave., Costa Mesa, Cal .. 
Holmin, W. A. Corp., 1325 Seventh St,Rockford,lII. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Mura Corporation, 355 Great Nick Rd., Great Neck, N. Y. 
P. M. & E. Electronics, Inc., 10 Tripps Lane, East Providence, R. I. . 
Phllmore Mfg. Co., Inc., I:mlUamafca Ave., Richmond Hili, N. Y. 
R-Columbla Products Co .• Inc., 2008 St Johns Ave .• Highland Park, lit 
R. C. A. Brdest & Comm. Pro~, front &. Cooper SIs., Camden, N. 1 
Riemer, David Co., Inc., Box 112, N.Miami Beach, Fla. . 
Roanwall Corp., 180 Varick St., New York, N. Y. 
Roesch, D., Comm., Inc., 2727 San Fernando Rd., Los Angeles, Calif. 

MICROPHONES. NOISE CANCELLING 

Scintrox, Inc., John Glenn Dr., Buffalo, N. Y. 
Sligotn Induslries, Inc., 350 Fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stanford International, Box 266, San Carlos, Calif. 
SI1Iart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
Telephone Dynamics Corp., 1333 Newbridge ·Rd., N. Bellmore, N. Y. 
Telex Communications DiY., 9600 Aldrich Ave., s., Minneapolis, Minn. 
Turner MiClophone Co., 909 17th St., N.E., Cedar Rapids, Iowa 
University Sound, Ow. LTV, Box 26105, Oklahoma City, Okla. 
Vidaire Elctms. Mfg. Corp., ISO Buffalo lNe., Freeport, N. Y. 

MICROPHONES. HANDSETS. HEADSETS-SEE 
HEADSETS 

MICROPHONES. HEARING AID 
Prlml Co, Lid., 1-25, &-ChOIlI, MiIIkHhi, TokJt, lIP1n 
Rye IldlISIrIIs Inc. 125 Spelcer Pl., MalllrDIeck, N. Y. 
Knowles Electronics, Inc., 31110 N. Mannheim Rd., Franklin Park, III. 
Shigolo Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, iii. 
Sonotone Corp., Elclrn. Producls DiY., Elmsford, N. Y. 
Vaclric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 

MICROPHONES. LAPEL 
RCA Bctm. C,mpon'IIt, 415 SGuth 5th St., lIIrr1nn, N. I. 
Rye IldlISIrIIs Inc. 125 S,anelr Pl., ..... 1IItII.ek, N. Y. ..•... P 982 
AKG,I00 E. 42 St, New York, N. Y. 
Allee Lansing, 1515 S. Manchester Ave., Anaheim, CalK. 
American Geloso Electronics Inc., 251 Park Ave. s., New York, N. Y. 
Astatic Corp., Box 120, Conneaut Ohlll 

. Components Specialties, Inc., 101 Buffalo AYe., Freeport, N. Y. . 
Electro-Voice, Inc., 600 Cecil St, Buchanan, Mich. 
Ereona Corp:, 2121 Bellmore Ave., Bellmore, N. Y. 
Fen·Tone Corp., 106 Fifth AYe., New York, N. Y. 
Game Induslries, Inc., 80 Commercial St., Freeport, N. Y. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Philmore Mig. Co., Inc., l:mll Jamaica Ave., Richmond Hill, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Recoton Corp., 46-23 Crane St~ Long Island City, N. Y. 
Riemer, DaVid Co., Inc., Box 1l2, N. Miami Beach, AI. 
Shigoto Industrie~ Inc., 350 Fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stanford International, Box 266, Sen Carlos, Calif. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, ~; Y. -

MICROPHONES. LAVALIER 
RCA E1ctm. COliflOlllnts, 415 So~ 5th St~ Hll'lison, N. I; . 
Astatic Corp., Box 120, Conneaut Ohio 
Chamberlain Mig. Corp., 5740 N. Tripp Ave., Chicago, III. 
CGnrac Corp., 330 Madison Ave., New York, N. Y. 
Electro-Voice. Inc., 600 Cecil St, Buchanan, Mich. 
Gemelnduslries, Inc., 80 Commercial St, Freeport, N. Y. 
Holmin, W. A. Corp:, 1325 Seventh St., Rockford, m. 

. Loge Eleclronies, 2171 W. Washington Blvd., Los Angeles, Calif. 
Riemer, David Co., Inc., Box 112, rf Miami Beach, Fla. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, m. 
Stanford International. Box 266, San Carlo., Calif. 
University Sound, DiY. LTV, Box 26105, Oklahoma City, Okla. 

MICROPHONES. LIP 
Allec Lansing. 1515 S. Manchester Ave., Anaheim, Calif. 
Astatic Corp., Box 120, Conneaut Ohio 
AudiDSears Corp:, Stamford, N. Y. 
Roanwell Corp., 180 Varick St., New York, N. Y. 

MICROPHONES. MAGNETIC 
I.Ib·Tmlcs, 8225 Belllrl Rd. Tolldo, Ohit 
Prime Ca., Lit, 1-25, &-Ch_, Mlllb-shi, TDlyo, lipan 
RCA E1etrl. ClR!plllnlJ, 415 SGuth 5th St., Nerrinn, N. I. 
.... Industries Inc., 1782 Airport lIwr, Tlledo, Ohio 
Rye IndlStrlls Inc., 125 Splncer PI.; Mam.I'GIIICk, N. Y. ...•.. P 982 
ACEC Inc., 86 Frelinghuysen Ave., Newark, N. J: 
Action Systems Co., 34 Cambridge SI.; Meriden, Conn. 
Allec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Bogen Communications Div., Lear Siegler, Inc., Box SOD, Paramus, N. J; 
Chamberlain Mig. Corp., 5740 N. Tripp Ave., Chicago,III.· . 
Connecticut Consolidated Inds., Inc., 60 Cambridge St, Meriden, Conn. 
Dyneco, Inc., 3060 Jefferson Sl; Philadelphia, Pa. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Knowles Electronics, Inc., 3100 N. Mannheim Rd., Franklin Park, III. 
P. M. & E. ElectroniCS, Inc., 10 Tripp's Lane, Ea.t Providence, R. I. 
Remler Co., 2101 Bryant St, San Francisco, Calif. 
Roanwell Corp., 180 Varick St, New York, N. Y. 
Scintrex, Inc., John Glenn Dr., Buffalo, N_ Y. 
Shigolo Induslries, Inc., 350 fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Sonotone Corp., E1ctrn. Products Div., Elmsford, N. Y. 
Stuart, Matthew & Co., 3650 Dyre Ave" Bronx, N. Y. 
Tandberg of America, Inc., 8 Third Ave., Pelham, N. Y. 
Unex Labs., Inc. .. 321 NewburypoitTpke., Hathorne, Mass. 

MICROPHONES. NOISE-CANCELLING 
Prill, Co., LIII., 1-25, &-Chime, Mltakl-sW, TlkIt,_ 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. I. 
AKG, 100 E. 42 St, New York, N. Y. 
Action Systems Co., 34 cambridge St, Meriden; Conn. 
Altec Lansing, 1515 S. Manchester Ave" Anaheim, .Calil. 
Astatic Corp., Box 120; Conneaut, Ohio 
Audiosears Corp., Stamford, N. Y. 
Connecticut Consolidated Inds., Inc.,60 Cambridge $I."Meriden, Conn .• 
Conrae Corp., 330 Madison Ave., New York,.N. Y." .. , 
Electro-Voice, Inc., 600 cecil St; Buchanan, .Micb, 
Euphonies Corp., Box 233, Guaynabo, PIIerto Rico. 
Game Induslries, Inc., 80 Commercial St, Freepurt N. Y. 
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MICROPHONES, NOISE CANCELLING (Cont'd) 
Heitz, Karl, Inc.,979 Third Ave., New York, N. Y. 
ISC/Telephonics Div.,77~ Park Ave:, Huntington, N. Y. 
P. M. & E. Electronics, Int., 10 Tripps lane, Eastprovidence, R. I. 
R-Columbia Products Co., Inc., 2008 St. Johns Ave., Highland Park, III. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Roanwell Corp., 180 Varick St., New York, N. Y. 
Roesch, D., Comm., Inc., 2727 San Fernando Rd., los Angeles, Cain. 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Sharpe Instruments, Creekside Blvd., Buffalo,N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stanford International, Box 266, San Carlos, Calif. 
Telex Communications Div., 9600 Aldrich Ave., 5., Minneapolis, Minn. 

. Turner Microphone Co., 909 17th St., N.[, Cedar Rapids, Iowa 

MICROPHONES, PRESSURE 
B & K Instruments, Inc., 5113 West 164I1fSt., Cleveland, Dhie.. P 1336 
Primo Co., Ltd., 1·25, 6-Cboml, Mltaka·shi, Takyo, Japan 
RCA Eletrn. Cemponents, 415 Seulll5111 St, Harrison, It. I. 
AKG, 100 E. 42 St., New York, N. Y. 
Altec lanSing, 1515 S. Manchester Ave., Anaheim, Calif. 
Columbia Research labs., Inc., Macdade Blvd. & Bullens la., Woodlyn, Pa. 
Globe Exploration Co., Inc., Box 12338, EI'Paso, Tex. , 
Gulton Inds" Inc., Instrum. Div., 1644 Whittier Ave., Costa Mesa, Cal. 
Kistler Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. " 
Knowles Electronics, Inc., 3100 N. Mannheim Rd., Franklin Park, III. 
Massa Div., 280 lincoln St., Hingham, Mass. 
R. C. A. Brdcst & Comm. Prods., front & CooperSts., Camden, N. J. 
Roanwell Corp., 180 Varick St, New York, N. Y. 
Shure Brothers, Inc., 222 HartreyAve., Evanston, III. 
Turner Microphone Co., 90917th St., N.E., Cedar Rapids, Iowa 

MICROPHONES, RIBBON 
Primo Co., Ltd., 1·25, 6-Chome, MitakHhi, Tokyo, lapan 
RCA Elctrn. Components, 415 Seath 5th St, Harrison, N. I. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Dynaco, Inc., 3060 Jefferson St., Philadelphia, Pa. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stanford International, Box 266, San Carlos, Calif. 

MICROPHONES, SOUNo.;.POWERED 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 

MICROPHONES, THROAT 
Rye IndUstries Inc., 125 Spencer PI.,Mamaroneck, N. Y •... , . . P 982 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Sonotone Corp., Bctrn. Products Div., Bmsford, N. Y. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 

MICROPHONES, TRANSISTORIZED 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Electro-Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Ercona Corp., 2121 Bellmore Ave., Belimore,N. Y. 
Euphonics Corp., 80x 233, Guaynabo, Puerto Rico. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Remler Co., 2101 Bryant St., San FranCiSCO, Calif. 
Roonwell Corp., 180 Varick St., New York, N. Y. 
Roesch, D., Comm., Inc., 2727 San Fernando Rd., Los Angeles, Calif. 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Stanford International, Box 266, San Carlos, Calif. 
Superscope, Inc., 8150 Vineland Ave., Sun Valley, Calif. 
Telex Communications Div., 9600 Aldrich Ave., 5., Minneapolis, Minn. 
Turner Microphone Co., 909 17th St., N.E., Cedar Rapids, Iowa 

MICROPHONES,VELOCITY 
Primo Co., Ltd., 1·25, 6-ChoJlle, Mitaka-shi, TOkyl, lapan 
RCA Elelm. Camponents, 415 South 5tb St., Harrison, N.l. 
Altec lansing, 1515 S. Ma,nchester Ave., Anaheim, Calif. 
Fen·Tone Corp" 10GFifth Ave., New York, N. Y. 
Globe Exploration Co., Inc., Box 12~8, EI Paso, Tex. 
Gulton Inds., Inc., Instrum. Div., 1644 Whittier Ave., :Costa Mesa, Car 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanstoni,.111. 
Stanford International, Box 266, San Carlos, Calit 

MICROPHONES, WIRELESS 
Prima CD., Ltd., 1·25, &-Chome, Mitaka-shi, Tokyo, Japan 
Selid State E1etrn. Carp., 15321 Rayen st., Sepulveda, Cal. 
Automatic Clerical Systems, Inc., 389 N. fair O,ksAve.;Pasadena, Calif. 
Chamberlain Mfg. Cor~.,5740 N. Tripp AV,e:,Chicago, III. 
Concord ElectroniCS Corp., 1935 Armacost Ave., Los, Angeles; Calif. 
Ercona Corp., 2121 Bellmore Ave., ,Bellmore, N. Y. 
Gordon, A. Enterprises, 5362 N. cah~enga Blvd., N. Hollywood, Cal., 
Mura Corporation, 3SS'Great Neck Rd.,Great Neck, N. Y. 
Port·O·Vox Enterprises, Corp., 130 West 57th St, New York, N. Y. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Sharpe Instruments, Creekside Blvd., Buffalo, N! Y. 
Superscope, Inc., 8150 Vineland Ave., Sun Valley, Calif.· , 
Vega Elctrns. Corp., 2115 De La Cruz Blvd., Santa Clara. Calif. 

MICROSCOPES-ALSO SEE STEREOSCOPES 
American Optical Corp., Eggert & Sugar Rds., Buffalo, N., Y. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester,N, Y. 
Bycoski, Casmir 1, Inc., 363 Capitol Ave., Hartford, Conn. 
Central Scientific Co" 2600, S., Kostner Ave., Chicago, III. 
Controlled Environment Equip Corp., 160 PleasantSt,Brockton, Mass. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle, N: Y. ' 
DoAIl Co., 254 N. Laurel Ave., Des Plaines, III. 

"ling Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
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Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
Ercona Corp.; 2121 Bellmore Ave., Bellmore, N. Y. 
Gaertner Scientific Corp., 1261A Wrightwood Ave.j Chicago, III. 
Hacker, W. J. & Co" Incil Box 646, W. Caldwell,N. J. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Jonard Industries Corp., 304Nibbett Ave., Bronx, N. Y. " , 
Nikon, Inc., Instr. Div., 623 Stewart Ave., Garden City, N. J. 
Olympus Corp. of America, Two Nevada Dr., New Hyde Park, N. Y. 
Opto·Metric Tools, Inc.,304 Hudson 51., New York, N. Y. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Tempress Research Co., 980 University Ave., Los Galos, Calif. 
Titan Tool Supply Co. Inc., 68 Comet, 8uffalo, N. Y,' 
Unitron Instrument Co., 66 Needham St., Newton Highlands, Mass. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y: 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

MICROSCOPES, ELECTRON 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
HRB.singer, Inc., Science Park, State College, Pa. 
Kentrox Inds., Inc., 8735 S.W. Canyon la., Portland, Ore. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front &--Cooper sts., Camden, N. J. 
Siemens America, Measuring Inst. Oiv., 350 Fifth Ave., N. Y., N. Y. 
Ultek Oiv., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

MICROSCOPES, INFRARED, 
Barnes Engineering Co., 30 Commerce Rd., Stemford, Conn. 

MICROSCOPES. LASER 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
General laser Corp., 8 Erie Dr., Natick, Mass. 

MICROSCOPES, MEASURING-ALSO SEE 
MACHINES. MEASURING 

Opto·Metric Tools, Inc., 304 Hudson St., New York, N. Y. 
Titan Tool Supply Co. Inc., 68 Comet, Buffalo, N. Y. 

MICROSCOPES. ULTRAVIOLET 
American Optical Corp., Eggert & Sugar Rds., Buffalo, N. Y. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N., Y. 

MICROWAVE LINE STRETCHERS / 
Douglas Microwave ,Co., Railroad PI., Mamaroneck, N.Y. ...... P 1658 
Narda Microwave COlli., Plainview,N. Y. 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington, Mich. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
Alford Mfg. Co., 120 Cross St, Winchester, Mass. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Diamond Antenna & Microwave, Corp., 35 River St, Winchester, Mass. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. ' 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Pag, Mill Rd., Palo Alto, Calif. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N: J. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Cal~. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microwave Dev. Labs. 'Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Victor, R F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 

MIRRORS PRISM 
Bache, Semon & Co., 636 Greenwich St., New York, N. Y. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Buhl Optical Co., 1009 Beech, Ave.,Pittsburgh, Pa. 
Crystalab Prods. Corp., 19 Legion PI., Rochelle Park, N. J. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. J. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Electro·Optical Div., Kollmorgen Corp., 347King St., Northampton,Mass. 
Evaporated Coatings Inc., 798 Welsh Rd., Huntingdon Valley, Pa. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. , 
Fairchild Space & Defense Systems, 300Robbins la., Syosset, N. Y. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
General laser Corp., 8 Erie Dr., Natick, Mass. 
Harshaw Chemical Co., 1945E. 97th St., Cleveland, Ohio 
Industrial Optics Corp., 37AFifth St., Newark, N. J. 
Infraredlnds."lnc., Box 989, Santa Barbara, Calif. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
Jonard Industries Corp., 3047 Tibbett,Ave., Bronx, N. Y. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St., Burlington, Mass. 
Metavac, Inc., 45·68 162nd St., Flushing, N. Y. 
o & 5 ResearCh, Inc., 1912 Bannard ,St., Riverton, N: J. 
Optics for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wisc. 
Pacific Univers~I, Prods. Corp., 168 Vista Ave., Pasadena, Calif. ' 
Republic l,ens Co., Inc., 31 East 169thSt., Bronx, N. Y. 
S & 5 Optical Co., Inc., 7812 Stellhorn Rd., Ft. Wayne, Ind. 
Schoeffel Instrument COlli., 24 Booker St., Westwood, N. J. 
Spectra'Physics, Inc:, 1250 W. Middlefield ,Rd., Mt. View, Calif. 
TE Co., 515 [Montecito St., Santa Barbara,Cam. 
TechnHool,lnc., 1216 Arch St., Philadelphia, Pa. 
Tinsley Labs, Jnc., 2448 6thSt., Berkeley, Calif. 
Valpey Corp.,.!400 Highland st., HOlliston, Mass. 
Vam Optical, Inc., 215 E. Prospect Ave., Mt..Prospect, III. 
Zenith Optical Lab., 138 Palisade St., Dobbs Ferry, N.Y. 
Zoomar, Inc., 55 Sea Cliff Ave., Glen, Cove, l. I., N,. Y. 

MISMATCHES, MICROWAVI. PRECISION 
Douglas Microwave Co., Railroad ,PI." Mamaroneck, N. Y •... , .. _ p. 1658 
Premier Microwave Corp., ~5 New,Broad St, Port Chester, N. Y. 
Aircom, Inc., Rle. 16B, Union, N.,H. , 
Alford Mfg. Co., [20 Cross St., Winchester, Mass. 
Alpha Industries, Inc., 381 Elliot St.,Ne~ton Upper Falis, MaSS. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Cardwell Condenser Corp., 80 E., Montauk Hwy., Lindenhurst, N. Y. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. , 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175, EIleen Way,Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page, Mill' Rd., Palo Alto, Calif. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif . 
Maury Microwave Corp., 86IO,HelmsAve., Cucamonga, Calif. 
Meca Bectronics, Inc., 459 E. MainSt., Denville, N. J. 
Meridian Metalcraft, Inc.; 8739 5, Millergrove Dr" Whittier, Calif. 
Microlab/FXR, 10 Microlab Rd:, Livingston, N. J. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. ' 
Mlcrotech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Filter Co., Inc., 135 W. Manlius St., EaSt Syracuse, N. Y. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 

MIXER·PREAMPLIFIERS, MICROWAVE 
AEL Inc., P.O. Box 552, ~nsdale, Pa. 
Avantek Inc., 2981 Copper Rd., Santa Clara, Calif. , 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa/Calif. 
Electronic Resources, Inc.; 4561 Colorado Blvd., Los Angeles, Cal. ,P 1667 
General Electric Co., Eletrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
LEL Div. Varian, 75 Akron st., Copiague, N. Y. . ... P 1679,1681,1682 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington, Mich. .... P 1690 
Philco/Ford Carp., C & Tioga sts., Philadelphia, Pa. 
RF Amplifier Co., Box 141, Lake Grove, N. Y.. . . . . . . . . . . . . .. P 1694 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y.. 

P 1695,1700,1701 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. p 1705 
Aertech Inds., 815 Stewart Dr;, Sunnyvale, Calif. 
Airborne Instruments Lab., Div. Cutler·Hammel, Inc;, Deer Park, N. Y. 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
8eckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Elpac RF/Microwave, 18651 Von Karman Ave., Irvine, Calif. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
International Microwave COIp., 33 River Rd., Cos Cob, Conn. 

- Itek Corp., 10 Maguire Rd., lexington, Mass. 
Meridian Metalcraft, Inc., 8739 S. Millergtove Dr., Whittier, Calif. 
Micronetics Div., 7155 MisSion Gorge Rd., San Dligo,Calif. 
Microtech, 1425 Milldale Rd., Cheshire, ~onn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 O,ld CpUntry M., Carl. Place, N. Y. 
OIektron Corp., Box 248, Dudley, Mass. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Visual Elctrns. Corp., 356 West 40th St., New York, N; Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

MIXERS, AUDIO 
Daven, Grenier field,Dept.EEM 67, Manchester, N. H. 
Helix Research Assocs., Inc.,,8384 Hercules st., La Mesa, Cain. 
Kidde, Walter & ,Co., Inc., 675 Main St., Belleville, N. I. 
Nippon Elec. Ne. York Inc., 2110 Park Ave., New York, N. Y. 
Philco/FordCorp., C & Tioga Sts., Philadelphia, Pa. 
Solid State Belm. COlli., 15321 Rayen St, Sepulveda, Cal. 
Alcor, Inc., 215 5: Tioga St., Ithaca, N. Y. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Geloso Electronics Inc., ,251 Park Ave. 5., New York, N. Y. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Amplifier Cor~. of America, 75 Frost St., Westbury, N. Y. 
Argonne Electric Mfg. Corp., 1 Lafayette Rd., Syosset, N. Y. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Collins Radio Co., Dallas, Texas 
Davis, J. W. ,& Co., Box 35313, Dallas, Tex. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Electronic Systems Engrg. Co., 12011, N. Cleveland, Cushing, Okla. 
Electronics Dev. Corp., 153,3 Monrovia Ave., Newport Beach, Cal. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Gotham Audio Corp., 2 Wesf 46th St., New York, N. Y. 
Hamilton Elctrns. Corp., 2726 W. Pratt Ave., Chicago, iiI. 
Hardman, Inc., 600 Cortland St., Belleville, N. J. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Langevin, 1801 E. Carnegie Ave., Santa Ana, Calif. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Painton, Inc., 109 Wheeler Ave., Pleasantville, N. Y. I 
Philips Electro,nics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Stancil·Hoffman Corp., 921 N. Highland Ave., Hollywood, Calif. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Visual Elclns. labs, 40 N. Daisy Ave., Pasadena, Cal. 

MIXERS, FOR EPOXIES-SEE DISPENSERS 

MIXERS, MICROWAVE 
Anaren Micrawave, Inc., 478E. Brighton Ave., Syracuse, N. Y. P 1652 
ApplledResearch, Inc., 76 S. Bayles Ave., Port Washington,.N. Y. p 1651 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y ...... , P 1658 
E & M laboratories, 5388 Sterli~g Center Dr., Westlake Village, Cal. 



frequency Engineerini Labs, P.O. Box 527, Farmingdale, N. I. .. p 1674 
General Electric Co., Elc1rn. Compo Sales Oper.,1 River Rd., Scheneclady, N. Y. 
LEL Div. Varian, 75 Akron St, Copiague, N. Y. . .. . .. . . . . . . . . p 1682 
wch Electronics COlp., 105 Cedar La., Enllewood, N. I. ..... p 1678 
Microwave Cavity Labs, Inc., 10 H. Beach Ave., La Grange, III. .. p 1687 
Narda Microwave Corp., Plainview, N. Y. 
Nippon Elee. Hew York Inc., 200 Park AVI., New York, N. Y. 
Omni Spectra, Inc.,24600 Hallwood Ct., FarmlnllDn, Mich. .... p 1690 
Phllco/Ford Celp., C & Tioga SIs., Philadelphia, Pa. 
Portchester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chmer, N. Y. 
RF Amplifier Co., Box 141, Lake Grove, H. Y. .............. p 1694 
RHG Electronics Lab inc., 94 Milbar Blvd., Farmingdale, N. Y. 

p 1695,1700 
RLC Eleetr.nlcs Inc. 25 Martin Pl., Port Chester, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, CalK. ... p 1705 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Sclentiflc-AUanla Inc., Box 13654, Atlanla, Ga. 
SyIv3.1a Electric Prod •. , Inc., Semiconductor Dlv., 100 Sylvan Rd., 

Woburn, Mass. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. p 2592 
Vari-L Co. Inc., 207 Greenwich Ave., Slamfonl, Conn. ...... p 1714 
Veclar Industries, 821 San Antonio Rd., Palo AHo, Calif. .... p 1717 
Waveline Inc., Box 718, West Caldwell, N. I. 
Wein.chel Engrg. Co. Inc., P.O. Box 577, Gaitbersburg, Md. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. 1. 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alford Mfg. Co., 120 Cross st., Winchester, Mass. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Anzac Electronics, 121 Water St., Norwalk, Conn. 
Applied Microwave lab, Inc., Andover St, Andover, Mass. 
Applied Technology, 3412 Hillview Ave.; Palo Alto, Calif. 
Astrolab, Inc., 4 McCandless St, linden, N. 1. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 Border St., East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electromagnetic Technology Corp., 486 Ellis St., Mt View, Calif. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St., Plainfield, N. J. 
8pac RF/Microwave, 1~651 Von Karman Ave., Irvine, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. 1. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRB-Singer, Inc., Science Park, State College, Pa. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif, 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Itek Corp., \0 Maguire Rd., lexington, Mass. 
Kevlin Mfg. Co., 26 Conn st., Woburn, Mass. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Meca Electronics, Inc., 459 E. Main St, Denville, N. 1. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Melalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave filter Co., Inc., 135 W. Manlius st., East Syracuse, N. Y. 
Microwave labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Omega Labs., Inc., Haverhill st., Rowley, Mass. 
PRO ElectroniCS, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rameor, Inc., 270 [ Pulaski Rd., Huntington, N. Y. 
RaytheOn Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Rodeleo, 356A Commack Rd., Deer Park, N. Y. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Sage labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mas~ 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Victor, R. F, & Microwave Co., 38 W. Water St., Wakefield, Mass. 

MIXERS. R·F 
Daven, Grenier Field, Dept EEM 67, Manchester, N. H. 
Lorch Electronics Corp. 105 Cedar, La., Enllewood, N. I. p 1678 
Narda Microwave Corp., 'Plalnvlew, N .. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Parzea Research Inc., 48 Urban Ave., Westbury, N. Y. 
Philco/FOld Corp., C & Tioga Sts., Philadelphia, Pa. 
RF Amplifier Co., Box 141, Lake Grove, N. Y. .............. p 1694 
RHS Electronics Lab lac., S4 Milbar Blvd., Farmingdale, N. Y. .. p 1700 
Vanguard Electronics Oiv., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Vari-LCo.ln~, 207 Greenwich Ave., stamford, Conn. P 1714 
Vector Industrle~ 821 San Antonio Rd., Palo Alto, Calif. ...... P 1717 
Welnschel Engrg. Co. Inc., P.O. Box 577, Gaithersburg, Md. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. ' 
Airborne Instruments lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Comdel Inc., Beverly Airport, Beverly, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport BeaCh, Cal. 
Elpac RF/Microwave, 18651 Von Karman Ave., Irvine, Cain. 
Gombos Microwave InC., 48 Webro Rd., Clifton, N. 1. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 

I·Tel, Inc., 10504 Wheatley St, Kensington, Md. 
Kevlln Mfg. Co., 26 Conn St., Woburn, Mass. 
Meca Bectronics, Ihc., 459 [ Main St., ilenville, N. 1. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Melalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgis., Mass. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Mini-Circuits lab., 152 West 42nd st., New York, N. Y. 
Olektron Corp., Box 248, Dudley, Mass. 
Optimax Inc., 258 N. Main St, Ambler, Pa. 
Radiation Systems, Inc., 1755 Did Meadow Rd., Mclean, Va. 
Relcom, 2329 Charleston Rd., Mounlain View, Calif. 
Rodelco, 356A Commack R( Deer Park, N. Y. 
Rohde & Schwarz Sales Co., 11l Lexington Ave., Passaic, N. J. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Summit Engrg. Corp., Box 115, Bozeman, Mont. 
Zeta labs., Inc.,616 National Ave., Mounlain View, Calif. 

MOBILE EQUIPMENT-SEE 
RECEIVERS: TRANSMITTERS: ETC. 

MODEMS-SEE MODULATOR! 
DEMODULATORS 

MODULATION INDICATORS-SEE 
INDICATORS. MODULATION 

MODULATION TRANSFER ANALYZERS-SEE 
ANALYZERS. TRANSFER FUNCTION 

MODULATOR/DEMODULATORS. DATA 
Cenlrll Tecbnology Co. Inc., 41·18 29th St, L I. C., N. Y. ..... p 2662 
IIJIIrld Systems Corp., 96 Terrace Hall Ave., Bu~inpon, Mass. .. P 528 
IlIIIrstate butronlcl Corp., 707 L Vermont Ave., Anaheim, CalD. P 1411 
1...swrtclI Corp., 2155 Randolph St, Costa Mesa, Calli. 
NIpfon Elee. N.w York Inc., 200 Park Ave., New York, N. T. 
Phlicl/FOld Corp., C" Tioga Sts., Philadelphia, Pa. 
Solid state E1clm. Corp., 15321 Rayen St, Sepulveda, Cal. 
Tele-Sfplll Corp., 250 Crossweys Park Dr., Woadbury, N. Y. P 757 
Transmagnetici Inc., 134-25 Northern Blvd., Flushing, N. Y. 

p 809,1054,2674 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Computer Conversions Corp., 6 Dunton Ct., E. Northport. N. Y. 
Conductron Corp., 2600 North 3rd St, St Charles, Mo. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
International Communications Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Sonex Inc., 20 East Herman St, Philadelphia, Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Visual Elctrns. Corp., 356 West 40th St, New York, N. Y. 

MODULATORS/DEMODULATORS. LASER 
LAO Electre-Systems Inc., 7 Commercial St, Hicksville, N. Y. .. p 16n 
Nippon Elec. New York Inc., 2DII Park Ave., New York, N. Y. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. 1. 
Kappa Scientific Corp., 5780 Thornwood Dr., Goleta, Calif. 
Korad Dept., Bctrns. Div., 2520 Colorado Ave., Sanla Monica, CaIH. 
loral Elctrn. Sy,., 825 Bronx River Ave., Bronx, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Raytheon Co., Microwave & Power:rube Div., 141 Spring St., lexington, Mass. 
Rixon Electronics, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
Savant Engrg., In~, 825 N. Second St, St. Charles, Mo •. 
Sylvania Electric Prod.,lnc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

MODULATORS. A·M 
Bulan Watch Co., Inc., Elctrns. Oiv., Servo Prods., 61·20 Woodside Ave., 

Woadllde, N. Y. .............................. p 2657, 2658 
Centrol Tlchnology Co. Inc., 41·16 29th St, L I. C., N, Y. .•... p 2662 
£ .. M Laboratories, 5388 Sterling Center Or., WesUake Village, Cal. 
leneral MagneUcl Inc., 135 Bloomfield Ave., Bloomfield, N. I. 
IIJIIrld Systems Corp., 96 Terrace'Hail AYe., Burllnpon, Masl. .. p 528 
Lorek Electronics Corp., 105 Cedar La., Enllewood, N. I. 
Measurements, Box lBO, Boonton, N.1. .................. p 1437 
Mlllan,lalll" Mfr. CO. Inc., 1511 £rebanp St, Malden, Mass. .. P 1443 
Ratel Elctrn. Industrles, Inc., 7129 Gerald Ave., Van Noys, Calli. P 789 
Phiico/Ford Corp., C .. Tioga SIs., Philadelphia, Pa. 
RF AnIjIlifier Co., Box 141, Lake Grove, N. Y. •............. P 1694 
Solid SIata Elctm. Carp., 15321 Rayen st, Sepulveda. Cal. 
rile-Signal Carp., 250 CrDSSW&Js Park Dr. Woedbury, N. Y. . . . . . P 757 
Transmlpetics In~, 134-25 Northern Blvd., Flushing, N. Y. p 809,1054 
Welnscher Enlt,. Co. Inc., P.O. Box 577, Gaithersburg, Md. 
Srelonix, Inc., 106 North 36th St, Seattle, Wash. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Gopic Designs Co., 3679 Voltaire St,'~n Diego, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
International Communications Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Meguro Denpa Sokki K. K., 51 2·chome, Meguro-ku, Tokyo, Jap. 

-MillO Elctrn. Corp., 7620 N.W. 36th Alie., Miami, Fla. 
Mini-Circuits Lab., 152 West 42nd St., New York, N. Y. 
Neptune Electronics Co., 30 West 15 St, New York, N. Y. 
Philips Electronics Industries, Ltd.,1I6 Vanderhool Ave., Toronto, Ont., Can. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., long Is~d City, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. I. 
Ran'llc Div., 24003 Ventura Blvd., Calabasas, Calif. 

MODULATORS, MICROWAVE 

Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Watkins,Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

MODULATORS. F·M 
Pbilco/ford Corp., C & 7Ioga Sts., Philadelphia, Pa. 
Selld Slate Elctro. Corp., 15321 Rayen St, Sepulveda, Cal. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
International Communications Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Micom, Inc., 855 Commercial St., Palo Alto, Calif. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Watkins,Johnson Co., 3333 Hillview, Palo Alto, Calif. 

MODULATORS. FERRITE 
General Magnetics Inc., 135 Bloomfield Ave., BlOOmfield, N. I. 
LAD Electro.systems Inc., 7 Commercial St., Hicksville, N. Y. .. p 1677 
Portchester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
PrlRlier Microwave Cerp., 35 New Broad St, Port Chester, N. Y. 
Addington labs., Inc., 1043 DiGiulio Ave., Santa Clark, Calif. 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. 1. 
Control Data Corp., 400 Border St., East Boston, Mass. 
ferrotec, Inc., 80 Bridge st., Newton, Mass. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. . 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Sedeo Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
Xtalonix Products, 1215 Chesapeake Ave., Columbus, Ohio 

MODULATORS. LIGHT 
Andersen Laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

P 1137 
Illumination Inds. Inc., 610 Vaqueros, Sunnyvale, Calli. ....... P 1795 
LAD Electro·Systems Inc., 7 Commercial St., Hicksville, N. Y. •. p 1677 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Crystal Optic Research, Inc., 1360 N. Main St., Ann Arbor, Mich. 
Crystal Technology Inc., 2510 Old Middlefield Way, Mountain View, Cal. 
Crystalab Prods. Corp., 19 legion PI., Rochelle Park, N. J. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Metrological Data Corp., 70 Plauderville Ave., Garfield, N. 1. 
Monsanto-Elctrn. Special Prods., 10131 Bubb Rd., Cupertino, Calif. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Spectra·Physics, Inc., 1250 W. Middlefield Rd., Mt. View, Calif. 

MODULATORS. MAGNETIC 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. ..... p 1831 
Airpax Electronics, Inc., Seminole Oiv., Box 8418, Fl Lauderdale, Fla. 

p 1321 
American Aerospace Conl Inc., 129 VerdiSl, Farmingdale, N. Y. p 1013 
leneral Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. I. 

p 1030,1031 
LAD Elect .... Systems Inc., 7 Commercial St., Hicksville, N. Y. .. p 1677 
N",on Elee. New York Inc., 200 Park Ave., New York, N, Y. 
Ohio Semitronic~ Inc., 1205 Chesapeake Ave., Columbus, Ohio p 2844 
Torwico Electronics, Inc., Rte. 70, LakeWOOd, N. I. 
Transmagnetics Inc., 134-25 Northern Blvd., flushing, N. Y. 

p 809,1054,2674 
Computet Conversions Corp., 6 Dunton Ct., E. Northport, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Weston·Magnetics,14617 Keswick Ave., Van Nuys, Calif. 

MODULATORS, MICROWAVE 
AEllnc., P.O. Box 552, Lansdale, Pa. 
AMP Inc., Capitron Olv., 155 Park st., Elizabethtown, Pa. p 1831 
ARRA, Inc., 15 lIarold Ct., Bayshore, N. Y. ................ p 1646 
Anaren Microwave, Inc., 478 E. Brighton Ave., Syracuse, N. Y.... p 1653 
Caber Elctrns., Inc., 7 Gleason Ava., Slamford, Conn. . . . . . . . . . p 1657 
E & M Laboratories, 5388 Sterling Cen\er Dr., Westlake Village, Cal. 
Electronic Resources, Inc.,4581 Colorado Blvd., Los Angeles, Cal. P 1667 
Kilovolt Corp., 238 High St., Hackensack, N. I, 
LAD Electro·Systems Inc., 7 Commercial St., lIicksville, N. Y. p 1677 
tEl Dlv. Varian, 75 Akron St, Copiague, N. Y. 
Microwave Cavity Labs, Inc., 10 N. Beach Ave., La Grange, III. p 1687 
NanIa Microwave Corp., Plainview,N. Y. 
N~pon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Portchester Instr. Corp., 114 Wilkins Ave., Pert Chester, N. Y. 
Premiar Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
Trail Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla. .. p 1713 
V.ri·L Co. Inc., 207 Greenwich Ave., Stamfonl, Conn. ......... p 1714 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Alto Scientific Co., Inc., 4083 Transport St, Palo Alto, Calif. 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Applie~ Microwave lab, I~c., Andover St., Andover, Mass. , 
8eckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. 1. 
Coax Devices, Inc., Box 234·EEM, Chelsea, Mass. 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 80rder St., East 80ston, Mass. 
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MODULATORS, MICROWAVE (Cont!dl 

E. F.E. Labs., Inc., Horsham Valley Industrial Center, Horsham,Pa. 
Electronic Corp. of .America, 5726. W. Washington Blvd., los Angeles, Calif. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Elpac RF/Microwave, 18651 Von Karman Ave., Irvine, Calif. 
Energy Systems, Inc., 3180 Hanover St., Stanlord Indl. Pk., Palo Alto, Calif. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass. 
GAF Corp., 140 West 51St., New York, N. Y. 
General Instrument Corp., Elctm. Sys. Div."Andrews Rd., Hicksville, N. Y. 
General Microwave Corp., 155 Marine St, Farmingdale, N. Y. 
Guide Industries, Inc., 11855 Wicks St; Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calil. 
Hughes Aircraft, Aerospace Gp.,.Centinela Ave. & Teale St, Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
lP Associates, Inc., 11830 W. Pica Blvd., los Angeles, Calif. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Loral Elctm. Sys., 825 Bronx River AVfl., Bronx, N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto,lealil. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Microlab/FXR, 10 Mierolab Rd., livingston, N, J. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Int., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Microwave Products Group, 115 Did Country Rd., Carle Place, N. Y. 
RCA, Defense Elctm. Prods., Marne Hwy., Morristown, N. J. 
Radio Engineering labs., 29·01 B9rden ·Ave., long Island City, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St, Lexington, Mass. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Somerset Radiation lab., Inc., 2060 North 14th St, Arlington, Va. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calil. 
Victor, R. F. & Microwave Co., 38 W. Water St, Wakefield,Mass. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calil. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calil. 

MODULATORS, PHASE 
E & M Laboratories, 5388 Sterling Center Dr., Westlake Village, Cal. 
Hatel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Huys, Calif. p 789 
Harth Hills Electronics Inc., Alexander PI., Glen Cove, H. Y. .... p 1046 
PhilcojFord Corp., C & Tioga Sts., Philadelphia, Pa. 
Servo D",lopment Corp., 2 Willb Ct, Hicksville, H. Y. 
Tele.signal Corp., 250 Crossways Park Dr., Woodbury, H. Y. . . p 757 
Theta Instrument Corp., Fairfield, N. I. 
Acton laboratories, Inc., 531 Main St, Acton, Mass. 
Addington labs., Inc., 1043 DiGiulio Ave., Santa Clark, Calil. 
Chadwick·Helmuth Co. Inc., III E. Railroad Ave., Monrovia, Calif. 
Collins Radio Co., Dallas, Texas 
Computer Conversions Corp., 6 Dunton Ct, E. Northport, 'It Y. 
General Instrument Corp., Elctm. Sys, Div., Andrews Rd., HickSVille, N. Y. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Gopic Designs Co., 3679 Voltaire St., San Diego, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Microwave Dev. Labs. Inc.,87 Cresent Rd" Needham Hgis., Mass. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Spectran Elctms. Div., Box 878, Pompano Beach; Fla. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calil. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calil. 

MODULATORS, PULSE 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St, Elizabethtown, Pa. p 1831 
Aerospace Research Inc., 130 Lincoln St., Boston, Mass. 
Caber Elctms., Inc., 1 Gleason Ave., Stamford, Conn. ........ p 1657 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, H. Y. 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. 
Kilovolt Corp., 238 High St., Hackensack, H. I. p 2014 
LAD Electro·Systems Inc., 7 Commercial St, Hicksville, N. Y. .. p 1677 
Microwave Cavity Labs, Inc., 10 H. Beach Ave., La Grange, III. .• p 1687 
Harda Microwave corp., Plainview, N. Y. 
Solid State Elclm. Corp., 15321 Rayen St., Sepulveda, Cal. .... p 2920 
Tobe Deutschmann Labs., Box 14, Canton, Mass. p 695 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla. 
Vari·L Co. Inc., 207 Greenwich Ave., Stamford, Conn. P 1714 
Vega Precision ,Labs., Inc., 239 Maple Ave., Vienna, Va. 
Venus Scientific tnc., 399 SmithS!., Hicksville, H. Y •.•.•• ,... P 2142 
Anzac Electronics, 121 Water St., Norwalk, Conn. ' 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Axel Elctms., Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Carco Elctms., 1180 O'Brien Dr., Menlo Park, Calil. 
Collins Radio Co., Oallas, Texas 
Comdel Inc., Beverly Airport, Beverly, Mass. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
E. F. E. labs., Inc., Horsham Valley Industrial Center, .Horsham, Pa. 
Eimac, 301 Industrial Way, San Carlos; Calil. 
Electronic Corp. of Amenca, 5726 W. Washington Blvd., los Angeles, Calif. 
Electronics lor Life Sciences, Inc., Box 697, Twinbrook Sta., Rockville, Md. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
General Instrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Harshaw. Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calil. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
International. Communications Corp., 7620 N.W. 36th Ave., Miami, Fla. 
lP Associates, Inc., 11830 W. Pico Blvd., los Angeles, Calif. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal.' 
Meguro Donpa Sokki K. K., 51 2·chome, Meguro-ku, Tokyo,'!ap. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J, 
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Milgo Elctm. Corp., 7620 N.W. 36th Ave., Miami, fla. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Philips Electronics Industries, lt~.,1l6Vanderhoof Ave., Toronto, Onl., Can. 
Polarad Elctms. Instr., 34-02 Queens Blvd., long Island City, N. Y. 
RCA, Defense EI.ctm. Prods., Marne Hwy., Morristown, N. J. 
Randam Electronics, Inc., 3091 Shadycrest Dr., Cincinnati, Ohio 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Spectran Elctms. Div., Box 878, Pompano Beach; Fla. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 

MODULATORS, R·F 
AEllnc" P.O. Box 552, Lansdale, Pa. 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. P 1831 
A,RRA, Inc., 15 Harold Ct., Bayshore, N. Y. 
Aerospace Research Inc., 130 Lincoln St,. Boston, Mass. 
Anaren Microwave, Inc., 478 E. Brighton Ave., Syracuse, H. Y. . .. P 1653 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, H. Y. 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. I. 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Ma!.l. P 528 
LEL Div, Varian, 75 Akron St, Copiague, N. Y. 
Microwave Cavity Labs, Inc., 10 H. Beach Ave., La Grange, III. P 1687 
Nania Microwave corp., Plainview, H. Y. 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Piconics Inc., 220 Boston Rd., Ho. Billerica, Mas~ 
Premier Microwave Cor,., 35 Hew Broad St, Port Chester, N. Y. 
RCA Elctrn. Components, 415 South 5th st., Harrison, H. I. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Solid Slate Elctru. Corp., 15321 Rayen St., Sepulveda, Cal. .... P 2920 
Var~L Co. Inc., 207 Greenwich Ave., Stamford, Conn. .. P 1714 
Anzac ElectroniCS, 121 Water St., Norwalk, Conn. 
Applied Microwave lab, Inc., AndOver St., Andover, Mass. 
CCA Electronics .Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Defense Bctms. Inc., Rockville, Md. 
Dynair Elctrns., Inc., 6360 Federal Blvd., San Diego, Calil. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass. ! 

General Instrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett,Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Micro,Tel Corp" 1406 Shoemaker Rd., Baltimore, Md. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Packard Belll1ctm., lawrence & Amold Drs., Newbury Pk., Calif. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
RCA, Defense Elctm. Prods., Mame Hwy., Morristown, N. J. 
Radio Engineering labs., 29·01 Borden Ave., long Island City, N. Y. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Rodelco. 356A Commack Rd., Deer Park, N. Y. . 
Rohde & Schwarz Sales Co., llllexington Ave., Passaic, N. J. 
Schlumberger Overseas GMBH, 21lPark Ave., Scotch Plains, N. J. 
Spectran Elctms. Div., Box 878, Pompano Beach, Fla. 
Tel-Instrument Elctr.s. Corp., 728 Garden St., Carlstadt, N. J. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 

MODULATORS. TELEMETERING 
Anaren Microwave, Inc., 478 E. Brighton Ave., Syracuse, H. Y ... ' P 1653 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, H. I. 
Lorch-Adret Corp., 105 Cedar La., Englewood, N. I. ... . . . . . . P 1430 
Hippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Allen·Jones ElectroniCS, 17171 S. Western Ave., Gardene, Calif. 
Giannini-Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hathaway Pacific Corp., 4055 fabian Way, Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City; Cal. 
Noble Electronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 

MODULATORS, TV 
Hippon Elec. Hew York Inc., 200 Park Aye., Hew York, H. Y. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 
Blonder-Tongue Labs Inc., 9 Alling,St., Newark, N. J. 
Dynair Elctrns., Inc., 6360 Federal Blvd., San Diego, Calil. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Eleclronics, Missiles & Comms., Inc., Box 116, White Haven, Pa. 
Cordover, C. & Co., 104 liberty Ave., Mineola, N. Y. 
De·Tee·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal: 
Dynamco Inc., 10052 Monroe Dr., Dallas, Tex. 
EG & G Inc., 35 Congress St., Salem, Mass. 
Electronic Engrg. Co. of Calil., 1441 E. Chestnut Ave., Santa Ana, Calil. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San francisco, Calif. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
English Bec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Hughes Aircraft, Aerospace Gp., Cenlinela Ave. & Teale St., CulVer City, Cal. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville, Md. 
Nelson-Hershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Packard Bell l1ctm., lawrence & Amold Drs., Newbury Pk., Calif. 
RCA, Defense Eletm. Prods., Marne Hwy., Morristown,N. J. 
Rodelco, 356A Commack Rd.,. Deer Park. N. Y. 
Tel·lnstrument Elctrns. Corp;, 728 Garden St, Carlstadt, N. '1 : 
Visual Elctms, Corp., 356 \Vest 40th St., New York, N.Y. ' 

MODULATORS, VIBRATING CAPACITOR 
Dynamic Instrument Corp., Dept. EEM;115 E. Bethp~e Rd., Plainview, N. Y. 
stevens·Arnold, Inc., 7 Elkins St., S. Boston, Mass. . . . . . . . . P 2921 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 

MO. DULESL LOGIC IENCAPSULATEDJ-ALSO 
SEE CAKDS; CIRCUITS;, NETWORKS 

A 0 Data Systems, Inc., 830 Linden. Ave., Rochester, N. Y. . . ". p 759 
American Aerospace Cant. Inc., 129 VerdiSt, farmingdale, H. Y. p 1012. 
Amperex Elctrn. Corp., Component Div., 35 Ho1fman Ave.; Hauppauge,N. Y. 
Angstrohm Precision Inc., 7Bll Lemona, Van Huys, Calif. . .... , P 2352' 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, H. Y. ....... P 762 
Beckman Instr. Inc., Helipot Oiv., 25011 Harbor Blvd., Fullerton, Citil. 

Burr·Brown Research Corp., Inl'l: Airport Ind, Pk., Tucson, AriZ. 
CTS of Berne, Inc., 4116 Parr Rd., Berne, Ind •........ ," .... 
CTS of Canada, Ltd., 80 Thomas St, Straetsville, Dnt., Can. .. 
CTS Corp., 905 H. West Blvd., Elkhart, Ind. . 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, CaUf. .... 
Califomla Sys. Comp., Inc., 9176 Independence, .Chatsworth, Cal. 

P1593 
P 514 

p1591 
P 1591 
P 1591 
P 1591 

Clifton Div., Marple at Broadway, Clifton Hghts., Pa ... . . . .. P 2664 
Columbia Components Corp., 60 Madison Ave., Hempstead, N. Y. 
Computer Devices Corp., 63 Austin Blvd., Commack, .H. Y. •... P 1156 
Control Logic, Inc., 3 Strathmore Rd., Hatick, Mass.. . . . . . . . P 771 
Data Device Corp., Dept 17, 100 Tech St, HickSVille, N. Y. P 523,2665 
Digital Equip. Corp., 146 Main st., Maynard, Mass. . . . . . . . . . P 777 
Discon Corp., 1150 Horthwest 70th St: Fori Lauderdale, Fla. 
Douglas Randall, Inc., 6 Pawcatuck.Ave., Westerly, R. I. 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. ...... P 780 
Eleetronic Specialty Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
Hughes Aircraft Co., 50D Superior A.e., Hewport Beach, Calif. 
Intronics, Inc., 57 Chapel St., Newton, Mass. ............... P 531 
Iso-5wHch Corp., 2955 Randolph St., Costa M"a, CalH. .... . P 783· 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, H. l. 
Philbrick/Nexus Researck, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

P 538 
RLC Electronics Inc., 25 Martin PI., Port Chester, N. Y. 
RaJlheon Computer, 27110 South Fairview St, Santa Ana, Calif. P 796,797 
Saxton Wire & Cable Di •. , 215 H. Route 303, Congers, H. Y. 
Scientific Data Systems Inc., 701 S. A.lation BI., EI Segundo, Cal. P 801 
Sealectro Corp., 225 HOJ! st., Mamaroneck, N. Y. 
Solid Slate Eletrn. Corp., 15321 Rayen St, Sepulveda, Cal. 
Sprague Electric Co., 411 Marshall St., N. Adams, Mass. 
Superior Electric Co., 1000 Middle st., Bristol, Conn. 
Syl.ania Electric Prods., Inc., Semiconductor Di •. , 111:1 Syl.an Rd., 

Woburn, Mass. 
Transmagnetics Inc., 134-25 Northern Blvd., Flushing, H. Y. P 1054,2676 
Tyco Instrument DiY., 16 Hickory Dr., Waltham; ~ss. 
Varian Data Machines, 2722 Michelson Dr" Irvine, Calif. 
AIIegri·Tech, Inc., 141 River Rd., Nutley, N. J. 
Allen·Jones Electronics, 11171 S. Westem Ave., Gardena, Calif. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Beltronix SYstems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Bums & Towne, inc., 18-36 Granite St., Haverhill, Mass. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Honeywell, Inc., Computer Control Div., Peterborough, N. H. 
Hughes Aircraft, Aerospace Gp., Centinela Ave .. & Teale St" Culver City, Cal. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, fla. 
Instrumentation Technology Corp., 18811 Napa St., Northridge, Calil. 
Kentrox Inds., Inc., 8735 S. W. Canyon la., Portland, Ore. 
leCroy Res. S's. Corp., 126. North Rte. 303, W. Nyack, N. Y. 
tehigh Valley ElectroniCS, Inc., Box 125, Fogelsville, pa. 
Loral Elctm. Sys., 825 Bronx River Ave., Bronx, .N. Y. 
Matrix Div., Schafer Elctrns., 9119 De ~9to Ave., Chatsworth; Calil. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Roches~er, N. Y. " 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Monilor Systems Inc., 401 Commerce Dr., For! Washington, Pa. 
Navcor Inc., Valley forge Ind. Pk., Norristown, Pa. 
Pastoriza Div. Analog Devices, Inc., 221 fifth St., Cambridge, Mass. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Roback Corp., Huntingdon Valley, Pa. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Signetics Corp., 811 E. Arques Ave., Sunnyvale, Calff .. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Walkirt Co., 10321 S. la Cienega, los Angeles, Calif. 

MOISTURE INDICATORS-SEE INDICATORS, 
MOISTURE 

MONITORS, FREQUENCY 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Airpax ElectroniCS, Inc., Seminole Di •. , Box 8488, Ft Lauderdale, Fla. 

P 1321 
A~stron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Bramco Controls Di •. , Ledex Inc., College & South, Piqua, Ohio. . P 2286 
Eldorado Elctrns., 601 Chalomar Rd., Concord, Calif. 
Frequenc, Engineering Labs, P.O. Box 527, Farmingdale, H. I... P 1674 
Measurements, Box 180, Boonton, H. I. 
Meson Elclms., Inc., 310 Cottage St., Rochester, H. Y. 
Petersen Radio Co., Inc., 2800 W. Broadway,CooneO Bluffs, Iowa 
Philco/ford Corp., C & Tioga SU:, Philadelphia, Pa. 
Singer Co., Instrumentation Di •. , 915 Pembroke St., Bridgeport, Conn. 

. P '1489 
Sola Electric Di •. , 1717 Busse Rd., Elk Grove Village, III. 
Solid Slate Elelm. Corp., 15321 Rayen St., Sepulreda, Cal. 
Toyo Comm. Equip. Co., Ltd., 15, Shlba·Toranomon, Mlnato·ku, Tokyo, Jap. 
A & M Instrumen~ Inc., Community Dr., Great Neck, N. Y. 
Advanced Measurement Instrs.,.lnc., 109 Dover St., Somerville, Mass. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Automatic Switch Co., 5~56 Hanover Rd., Florham Park, N. J. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Cushman Electronics Inc., 166 San Lazaro Ave., Sunnyvale, Calif. 
Dawe Instruments, ltd., Western Ave., Acton, london W3~ Eng. 
Dynalog Corp., 4107. Northeast 6th Ave., ft. latJderdale, fla. 
Dynamic Controls Corp., 8fMmeg Rd., S. Windsor, Conn. 



English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Lampkin Labs., Inc., Perico .Rd., Bradenton, Fla. 
MCG Electronics Inc., 279 Skidmore Rd., Deer Park, N. Y. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Sometset Radiation Lab., Inc., 2060 North 14th St., Arlington, Va. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
White Electromagnetics, Inc., 656 Lofstrand La., Rockville, Md. 
Zehntel, Inc., 1451J.6th St., Berkeley, Calif. 

MONITORS, HUMIDITY-SEE INDICATORS, 
HUMIDITY 

MONITORS, LASER ENERGY 
Gamma Scielllific, Inc., Dept 301, 2165 Kurtz St, San Diego, CalK. 

Abtronics, Inc., Box 712, Livermore, Calif. 
8rower Labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Cintra Physics International Co., 440 Logue Ave., Mt. View, Calif. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctm. Prods. Div., 160 Brookline Ave., Boston, Mass. 
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Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
IntemationaIUg",lnc., Lord Timothy Dexter Ind'i. Green, Newburyport, Mass. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Korad Dept., Elctrns. Div., 2520 Colorado Ave., Sante Monica, CaIH. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St.,lexington, Mass. 
Resalab, Inc., .wOO Campbell Ave., Menlo Park, Calif. 
Spectra·Physics, Inc., 1250 W. Middlefield Rd., Mt. View, Calif. 

MONITORS. LINE & PROGRAM 
Astrodata, Inc., 240 L Palais Rd., Anaheim, CalK. . . . . . . . . . . .. p 2789 
l.o-SwRch Corp., 2955 Randolph St., Costa Mesa, CalH. 
Melcor Electronics Corporation, 1750 New Highway, Farmingdale, N. Y. 

p 535 
Veedor·Roal Inc., 70 Sargealll St., Hartford, Conn. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Collins Radio Co., Dallas, Texas 
Dynapar Digital Center, 1675 Delaoy Rd., Gurnee, III. 
English Etec. Co., Ltd., English Elec. House strand, London, W.C.2, Eng. 
Stoelting, C. H., Co., 424 N. Homan Ave., Chicago, III. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Utility Communication Systems, Inc., Box 188, Essington, Pa. 
Visual Elctns. Labs, 40 N. Daisy Ave., Pasadena, Cal. 
Wide Range Elctrns. Corp., 12200 Dorsett Rd., Maryland Hgts., Mo. 

MQNITORS, MODULATION 
Aslrndata, Inc., 240 E. Palais Rd., Anaheim, CalK. ....... . . . p 2789 
Fairehiid/Electra·Metrics Carp., 100 ChurchSt., Amsterdam, N. Y. 
Landon Co., 811 Sharon Dr., Westlake, Ohio 
Marconi Instrs., 111 Cedar La., Englewood, N. I. 
Measurements, Box 180, Boonton, N. I. 
Phil.a/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Hewlett·packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale 51., Culver City, Cal. 
Lampkin Labs., Inc., Perico Rd., Bradenton, Fla. 
Collins Radio Co., Dallas, Texas 
Cushman Electronics Inc., 166 San Lazaro Ave., Sunnyvale, Calif. 
Metron Instrument Inc., 1051 S. Platte River Dr., Denver, Colo. 
Microwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 

MONITORS. NUCLEAR RADIATION 
General Electric Co., Elctm. Camp. Sales Oper., 1 River Rd., SChenectady, N. Y. 
Landis & Gyr, Inc., 4S West 45th St., New York, N. Y. 
Vietoreen fnstr. DiY., 10101 Woodland Ave., Cleveland, Ohio 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, France 
Abtronics, Inc., Box 712, Livermore, Calif. 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. 
Avco Corp., 2630 ~Iendale Milford Rd., Cincinnati, Ohio 
Beckman Instrs .. , Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
English Elec. Co., LId., English Elec. House Strand, London, W.C. 2, En, 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hughes Aircraft Co., Research Labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Isotopes, 50 Van Buren Ave.,.Westwood, N. J. 
Johnston Labs., Inc., 3 Industry La., Cockeysville, Md. 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Waber Electronics, Inc., 2000 N. Second St., Philadelphia, Pa. 

MONITORS •. PHASE-ANGLE 
ArHeeh Corp., 130 Lincoln St, Brighton, Mas~ 
CalHomia Instruments Corp., 3511 Midway Dr., San Diego, CaIH. p 1359 
Oranelz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. I. P 1366 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, CaIH. P 1411 
lorch·Adret Carp., 105 Cedar La., Englewood, N. J. 
Nippon Elec. New Yerk Inc., 200 Park Ave., New York, H. Y. 
North AUantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. p 1453 
Ohio SemitnlOies, Inc., 1205 Chesapeake Ave., Columbu~ Ohio p 1047 
Solid state Elclm. Corp'c 15321 Rayen St, SapalVlda, Cal. 
Theta Instrumelll Corp., talrfield, N. J ............ '... ...... P 1514 
Tria laboratories Inc., 80 DuPolll St, Plainview, N. Y.......... P 2109 
A & M Instrument; Inc., Community Dr., Great Neck, N. Y. 
Acton Laboratories, Inc., 531""ain St., Acton, Mass. 
Betamite Elctrn. Devices, 6321 W. S~uson Ave., Culver City, Cal. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
NH Research, Inc., 1510 S. Lyon St., Sante Ana, Calif. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Razdow Labs., Inc., 377 Fifth St., Newark, N. J. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Willron Co., 930 East Meadow Dr., Palo Alto, Calif. 

MONITORS. PHASE·SEQUENCE & LOSS 
Associated Research Inc., 3713 W. Belmont Ave., Chicago, III. .. P 1325 
Diversified ElclmJ, Inc., Box 6231, Evansville, Ind. 

MONITORS. POWER. A·C & D·C 
American Aerospace Cant Inc., 129 Verdi St, Farmingdale, N. Y. P 1012 
Industrial Tes! Eqaipt Co., 20 Beechwood Ave. Pert Washington, H. Y. 
Ohio Semitronics, Inc., 1205 Chesapeake Ave., Columbus, Ohio p 2844 
Rustrak Instr. Oi •. , Gullon Inds. Inc., Municipal Airport, Manchester, N. H. 
Scientific Columbus Inc., 1035 W. Third Ave., Columbus, Ohio 

p 2842,2843 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Betam~e Elctrn. Devices, 6321 W. Slauson Ave .. Culver City, Cal. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Cal·Power Corp., 140 Kansas St.,EI Segundo, Calif. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Diversified Elctrns., Inc., Box 6231, Evansville, Ind. 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
lark Electronics, Inc., 45 Walker St., New York, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., Lexington, Mass. 

MONITORS. POWER. A-F 
Oranetz Engineering labs, Inc., 1233 North Ave., Plainfield, N. J. 
Collins Radio Co., Dallas, Texas 
NH Research, Inc., 1510 S. Lyon St., Santa Ana, Calif. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix. Ariz. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Visual Etctns. Labs, 40 N. Daisy Ave., Pasadena, Cal. 
Wide Range Elctrns. Corp., 12200 Dorsett Rd., Maryland Hgts., Mo. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

MONITORS, POWER, R·F 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio. . . . . .. P 1342 
Dougias Microwave Co., Railroad PI., Mamaroneck, N. Y. ...... p 1658 
Philca/Fard Corp., C & Tioga SIs., Philadelphia, Pa. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Aviel Elctrns., Inc" 150 W. Cypress Ave., Burbank, Calif. 
Collins Radio Co., Dallas, Texas 
Electronic SIds Corp. of Amer., 1426-30 W. Front St., Plainfield, N. J. 
Farinon Electric, 935 Washinglon St., San Carlos, Calif. 
Central Dynamics, Ltd., 147 Hymus Blvd., Pte. Claire, Que., Canada 
Chatham Controls Corp., 33 River Rd., Chatbam, N. J. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Microwave filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Rafec Electronic~ Box 566, Temple City, Cal. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Southern Avionics Co., 5055 Belmont, Beaumont, Tex. 
Telonic Inds., Inc., 60 N. First Ave., Beech Grove. Ind. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

MONITORS. PULSE CODE MODULATION 
Astradata, Inc., 240 E. Palais Rd., Anaheim, CaIH. ..... • . . . . p 2789 

MONITORS. TAPE·RECORDER 
califGmia Instrs. Carp., 3511 Midway Or;, San Biep, CaIH. 
California Instruments Carp., 3511 Midway Dr., San Diego, Calif. p 1359 
CIOYite Corp., Brush Insts. Div. 37111 & Perkins, Cleveland, Ohio 
Kinelogic Corp., 873 S. Fair Oaks, Pasadena, CaIH. .......... p 2161 
Auricord, 35-41 29th St., Long Island City, N. Y. . 
Avionics Res. Prods. Corp., 6901 W. Imperial Hwy., Los Angeles, Cal. 
Lockheed Aircraft Service Co., Ont. Inti. Airport, Ontario. Cal. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calif. 
Roveli Instruments, 238 West St., Annapolis, Md. 
Tape-Athon Corp., 523 S. Hindii' Ave., Inglewood, Calif. 
Video Research Corp., 761 N. Washington St., Rockville, Md/ 
Visual Elctns. Labs, 40 N. Daisy Ave., Pasadena, Cal. 
Wide Range Elctrns. Corp., 12200 Dorsett Rd., Maryland Hgts., Mo. 

MONITORS. TEMPERATURE-ALSO SEE 
CONTROLS. TEMPERATURE 

API Instruments Ca., 11655 Chillicothe Rd., Chesterland, ·9hia P 1323 
Airp" Electronics, Inc., Seminole Div., Box 8488, Ft Lauderdale, Fla. 
Blue M Engrg. Co., 138111 & Chatham St., Blue Island, III. 
Cox & Company, Inc., 215 Park Ave. S" New York, N. Y. 
Elemnic Modules Corp. P.O. Box 141, Timonium, Mil. 
Electronic Research Co., lDOOO W. 75th St, Overland Park, Kans. 
Elgin Electronics, Inc., 2035 W. 121b St, Box 1318, Erie, P •• 
Elmwood Sensors, Inc., 1653 Elmwood Ave., Cranston, R. I. 

MONITORS, VIDEO 

Fennl Electronics Inc., 63 Fountain St, Framingham, M.SL 
Harrel Inc., 16 fitch St., East Norwalk, Conn. .............. p 2817 
InstruLab, Inc., 1205 Lamar St, Dayton, Ohio . ........ P 1406 
DYen Industries Di •. , E. Simpson Rd., Mechanicsburg, Pa. . . . . . P 1102 
PPM Inc., 7016 Euclid AVI., Cleveland, Ohio :.............. p 1455 
Princeten Applied Research Corp., Bal 565, Princeten, N. J. 
RFllndL, Inc., Pawerville Rd., Boonton, H. I. 
RFL Inds., Inc., Thermacontral Div., Pawerville Rd., Boonton, N. I. P 1473 
Rustrak Instr. Oiv., Gulton Inds. Inc., Municipal Airport, Manchester, N. H. 
Sigma In.lrumenl$ Inc., 170 Pearl St, Braintree, Mas~ 
Simpson Electric Ca., 5200 W. Kinzie St., Chicago, III. . p 1485 
Virti. Ca., Inc., Rle. 208, Gardiner, N. Y. ..•........ ..... p 1520 
Weller Electric I:'orp., 100 Well" Rd., Easton, Pa. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Addison Electric Co., Inc., HOI Bristol Rd" Mountainside, N. J. 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Alnor Instrument Co., 420 N. laSalle St., Chicago, III. 
Amprobe Instrument, 630 Merrick Rd., Lynbrook, N. Y. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Aikins Technical, Inc., 100 Stengel & S. W. Archer Rd., Gainelvill" Fla. 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Burling Instrument Company, 21 River Road, Chatham, New Jersey 

Compudyne Corp., Box 247, Hatboro, Pa. 
Control Data Corp., Magsense Prods. Oper., 775 Colorado Ave., S., 

Minneapolis, Minn. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Dales, F. Co., 180·85 E. Mill St., Akron, Ohio 
Davidson Electronic Development Co., 221LPeninsuiar Dr., Erie, Pa. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Electro-Flex Heat, Inc., Northwood Industrial Park, Bloomfield, Conn. 
Electronic Control Systems, Inc., P.O. Box 1232, Fairmont, W. Va. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Fenwal, Inc., Main St., Ashland, Mass. 
Flexi·Optics Labs., Inc., 117 Dover St., Somerville, Mass. 
Foxboro, Foxboro, Mass. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St, San Diego, Cal. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Instrumentation & Control Sys. Inc., 129 W. Laura, Addison, III. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Introl Corp., 5555 West 7Bth St., Minneapolis, Minn. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Lab·Line Instrs., Inc., Lab·Line Plaza, Melrose Park, III. 
Lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Nanmac Corp., 9 Mayhew Rd., Framingham, Mass. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Norwalk Thermostat Co., 100 N. West St, Norwalk, Ohio 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Pyrometer Instr. Inc., 23 Industrial Pkwy., Northvale, N. J. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RDF Corp., 23 Elm Ave., Hudson, N. H. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Relco Products, Inc., 5594 E. Jefferson Ave., Denver, Colo. 
Rochester Instr. Systems, Inc., 275 N. Union St., Rochester, N. Y. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Scam Instrument Corp., 7401 N. Hamlin Ave., Skokie, III. 
Schneider Instr. Co., 8115 Camargo Rd., Madeira, CinCinnati, Ohio 
Stemco Controls/Div. Essex Wire Corp., P.O. Annex 1007, Mansfield, Ohio 
Technology/Versatronics, Inc., 5{)6 S. High St., Yellow Springs, Ohio 
Tempil Corp., 132 West 22nd St., New York, N. Y. 
Temtech, 2208 S. Wright, Santa Ana, Calif. 
Thermal Systems, Inc., 13920 S. Broadway, Los Angeles, Calif. 
Thermo Electric Co. Inc., 109 Fifth St., Sa~dle Brook, N. J. 
Tia Electric Co., 178-M Alexander St., Princeton, N. J. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Victory Engineering Corp., 128 Victory Rd., Springfield, N. J. 
Vulcan Electric Co., 88 Holten St., Danvers, Mass. 
Waters Co., Div. Flo-Tronics, Inc., Box 529, Rochester, Minn. 
West Coast Resch. Corp., Box 25061, Los Angeles, Calif. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Westronics, Inc., 3605 McCart St, Fort Worth, Tex. 
Yellow Springs Instr. Co., Inc., P.O. Box 279, Yellow Springs, Ohio 

MONITORS, VIDEO 
Beta Instrumelll Corp., 377 Elliot St, Newton Upper Falls, Mass. P 1184 
Califarnia Instrumenl$ Carp., 3511 Midway Dr., San Diego, Calif. P 1359 
Cohu Electronics Inc., Box 823, San Diego, Calif. 
Infadellncorparaled, 7 Cherry A.e., Waterbury, Conn. 
NIp,en Bec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Tektronix, Inc., Box 500, Beaverllln, Ore. 
Ampex Corp., .wI Broadway, Redwood City, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Conrac Div., 600 N. Rimsdale Ave., Covina, Calif. 
Craig Corp., 2302 East 15th St., los Angeles, CaIH. 
Dallons Instrs., 120 Kansas St., EI Segundo, Calif. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
GBC Closed Circuit Corp., 74 5th Ave.,New York, N. Y. 
GPL Television, Education & Training Prods. Group., Pleasantville, N. Y. 
General Instrument Corp., Bctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
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MONITORS, VIDEO (Cont1d) 

Hughes Aircraft Co., V.cuum Tube Prods. Div" Commercial D~play .Sys" 
2020 Oceanside Blvd., Oceanside, Calif. 

ITI Ilectronies Inc., 3ij9lexingtori Ave., Clifton, N. J. 
ITT Instruments, ITT Aerospace/Optical OIv.;15l9l Bledsoe St., 
International Scanatron Systems Corp.; 1623 Straight Path, Wyandanch, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Sonta Monica, Calil. 
Lear Siegler, Inc.,Eletrn. Instr. Div., 714 N. Brookhurst St., Anaheim, Cal. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
MCG ~ectronlcslnc., 279 Skidmore Rd., Deer Park, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Maryland Telecomm, 10534 York Rd" Cockey!ville, Md. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Multi Media Engrg., Inc., 2385 Lewis Ave., Rockville, Md. 
Packard·Bell Elctrns., Lawrence & Arnold Dr., Newbury Park, Calif. 
Philips Broadcast Equip. Corp., 11 Park PI., Paramus, N. I. 
Radio Communication Co., 1020 E. Land PI., Milwaukee, Wisc. 
R. C. A. Brdcst & Comm. Prods~,Front & Cooper Sts., Camden, N. J. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. I. 
Setchell·Carlson, Inc., New Brighton, St.Paul, Minn. 
Shibaden Corp. of America, 58·25 Brooklyn·Queens Expwy., Woodside, N. Y. 
Tech·MasterCorp., 633-33 98 PI., Forest Hills, N. Y. 
Thomson Elec. Co., Inc.,50 Rockefeller Plaza, New York, N. Y. 
Transvac Eleetronics, 270 Newtown Rd., Plainview, N. Y. 
Ultra·Courtland Mfg. Corp., 153 Pearl St., Paterson, N. J. 
Visual Eletrns. Corp., 356 West 40th St., New York, N. Y. 
Westinghouse Elec. Corp., 7800 Susquehanna St., Pittsburgh, Pa. 

MONITORS, VOLTAGE 
API Instruments Co., 11655 ChAlicothe Rd., Chesterland, Ohio 
Airpax ElectroniCS, Inc., Seminole DIY., Box 8488, Ft Lauderdale, Fla. 
Bulowa Watch Co., Inc., Elctrns. DiY., Servo Prods., 61'20 Woodside Ave., . 

Woodside, N. Y. 
HI·G Inc., Spring St & Route 75, Windsor Locks, Conn. . .. p 2268,2269 
Ithaca Inc., 735 W. Clinton St, Itbaca, N. Y. 
lulie Researeh Lab Inc., 211 W. 61st St, New York, N. Y. p 1413,1416 
Non·Linear Systems, Inc., Box N, Del Mar, CaIH. 
Ohio Semilronlcs, Inc., 1205 Chesapeake Ave., Columbus, Ohio p 1047 
Pioneer Magnelics In~, 1745 Berkeley St, Sonta ,",onica, Calli. 
Princeton Applied Research Corp., Box 565, PrincelGn, N. I. 
Sigma InstrumentS In~, 170 Pearl St, Braintree, Mass. 
Sola Eleetric Div., 1717 Busse Rd., Elk Grove Village, III. 
Trio LaboralGrles Inc., 80 DuPont St, Plainview, N. Y. • . . • . . . .. p 2109 
Voltron .. Products,lnc.,403 S. Raymond Ave., Pasadena, CaIH. .. p 1523 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
American Machine. & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Amprobe Instrument, 630 Merrick Rd., Lynbrook, N. Y, 
Automatic Switch Co., 50-56 Hanover Rd., Florham Park, N'. I. 
Betamite Elctrn. Devices, 6321 W. Slauson Avi., Culver City, Cal. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Brower Labs, Inc., 237 Riverview AYe., Waltham, Mass. 
California Electronic Mfg. Co., Box 555, Alamo, Calif. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Diversified Elclrns., Inc., Box 6211, Evansville, Ind. 
Doric Scientific Corp., 7969 Engineer Rd., Son Diego, Calif. 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Giannini:Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hewlett·Packard Co., lSOI Page Mill Rd., Palo Alto, Calif. 
Industrial Inventions, Inc., RD2 463 US 1, Monmouth Ict., N. J. 
J.Omega Company, 2271 Mora Dr., Mt View, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Sonta Monica, Calif. 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
MCG Electronics Inc., 279 Skidmore Rd., Deer Park, N. Y. 
Maytronics, Inc., Box 460, Colorado Springs, Colo. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
NH Research, Inc., 1510 S. Lyon St, Santa Ana, Calif. 
Rochester Instr. Systems, Inc., 275 N. Union St., Rochester, N. Y. 
Roveti Instruments, 238 West St., Annapolis, Md. 
SRC Div., Moxon Elctrns. Corp., 2309 Pontius Ave., los Angeles, Cal. 
Teledyne Telemetry Co., Box 341, Princeton, N. I. 
Tia Electric Co., 178·M Alexander St, Princeton, N. J. 
United Systems Corp., 918 Woo~ley Rd., Dayton, Ohio 
Wa~er Electronies, Inc., 2000 N. Second St., Philadelphia, Pa. 
Weston Instrs., Inc., Weston·lexington DiY., 17 Hartwell Ave., Lexington, Mas 

MONITORS. WAVEFORM-SEE 
OSCILLOSCOPES 

MOS CIRCUITS-SEE CIRCUITS. INTEGRATED, 
METAL OXIDE SILICON 

MOTION SIMULATORS-SEE SIMULATORS, 
MOTION 

MOTOR & GENERATOR ARMATURES, 
ROTORS. STATORS 

Ashland Electric Prod~ Inc., 32.Q2Queens Blvd., L I. C., N. Y. •. p 1725 
Fabricast Inc., 9835 Alpaca St, South EI Monte, Calli. ....... ~ 1730 
Gaylor·Rives, 422 S. Pasadena Ave., Pasadena, Cal. ......•... p 1735 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady;N. Y. 
Globe Industries, 2275 Stanley Ave., Dayton, Ohio 
H & H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Oblo ... p 735 
Rotating Components, 1580 Fifth Ave., Bay Shorl, N. Y..... .... p 1754 
Sigma Instruments In~, 170 Pearl St, Braintree, Mass. 
Singer Co., Diehl DIY., Finderne Ave., Somenille, N. I. 
Western Gear Corp., Electro Prod. Div., Dept E, 75 W. Green St, Pasadena, 
Cal. 

Yasklwa Electric America, Inc., 100 Bliss Dr., Oak Brobk,.III. 
Allis, Louis Co., Diy. LitlGn Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Ametek/Lamb Elec., 627 Lake St., Kent, Ohio 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. I. 
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Carter Motor Co., 2711 W. George St, Chicago, III. 
Continental Electric Co., Inc., 325 Ferry St., Newark, N .. I. 
Dumore Co., 1300 17 St, Racine, Wisc. / 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Electric Machinery Mfg.'Co., 800 Central Ave., Minneapolis, Minn. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Themaston, Conn. 
English Elec. Co., Ltd;, English Elec. House Strand, London, W.C. 2, Eng. 
Ideal Electric & Mfg. Co.,.E. First & Oak Sts., Mansfield, Ohio 
Inet,Power, 711 W. Knox St., Gardena, Cal·if.. . 
Inland Motor Corp. of Va.;SOI First St, Radford, Va. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, CaIH. 
Leland Airborne products, Div. ofAMF Co., Box 128, Vandalia, Ohio 
MSL Steel Co., 3912 W. McLean Ave., Chicago, III. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. I. 
Mamco Corp., 532 Fourth St;, Racine, Wisc. 
Rae Motor Corp., Box 518, McHenry, III. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 Lagonda Ave., Springfield, Ohio 
Task Corporation, Box 1999, Anaheim, Calif. 
Tempel Steel Co., 5353 N. Elston Ave., Chicago, III. 
Vactric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Varo, Inc., Electrokineties Div., 402 E. Gulerrez St., Santa Barbara, Calif. 
Westing~ouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 

MOTOR ELECTRIC GENERATOR SETS 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft. Wayne, Ind. 
Gaylor·Rives, 422 S. Pasadena Ave., Pasadena, Cal. .......... p 1735 
General [Ieetric Co., Elctrn. Comp: Sales Oper., 1 RiYer Rd., Schenectady, N. Y. 
Gaorator Corp., Box 70, Manassa~ Va. .............. p 782, 1953 
Globe Industries, 2275 Stanley Ave., Oaytan, Ohit 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. ........... p 2042 
Singer Co., Diehl Div., Flnderne Ave., Somerville, N. J. 
Vernitron Corp., 59 Central Ave., Farmingdale, N. Y. ... . . . . p 2679 
Western Giar Corp., Eleetro Prod. DiY., Dept. E, 75 W. Green St, Pasadena, 

Cal. 
Yaskawa Electric America, In~, 100 Bliss Dr., Oak Brook, III. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Bludworth Marine Div., 10 Adams St., Linden, N. J. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. I. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Century Electric Co., 1806 Pine St., st. Louis, Mo. 
Columbia Electric Mfg. Co., 4519 Hamilton Ave., Cleveland, Ohio 
Continental Electric Co., Inc., 325 Ferry St., Newark, N. J. 
Detroit Diesel Engine Div., 13400 W. Outer Dr., Detroit, Mich. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electric Machinery Mfg. Co., 800 Central Ave., Minneapolis, Minn. 
Electro·Craft Corp., 1600 2nd St., S., Hopkins, Minn. 
Eleetronic Specialty Co., Conn. Div;, 401 Watertown Rd., Thomaston, Conn. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Ideal ElectriC & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Inland Motor Corp. of Va., SOl First St., Radford, Va. 
Kato Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Katolight Corp., 1st Ave. at Chestnut, Mankato, Minn. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Leece·Neville Co., 1374 East 51st St., Cleveland, Ohio 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Lincoln [Iectric Co., 22801 St. Clair Ave., Cleveland, Ohio 
Lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
McMaster Products Corp., 4200 W. Victoria !we., Chicago, III. 
Motor Generator Div., EE·6l, Troy, Ohio 
Motoresearch Mfg. Co., Inc., 1600 lunction Ave., Racine, Wisc. 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Rae Motor Corp., Box 518, McHenry, III. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 Lagonda Ave., Springfield, Ohio 
Singer-General PreCision, Inc., Keartott Div., 12690 Elmwood Ave., N.W., 

Cleveland, Ohio 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. I. 
Task Corporation, Box 3999, Anaheim, Calif. 
Technical Matarial Corp., Box 142, Mamaroneck, N. Y. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Tocco Div., 3800 Harvard Ave., Cleveland, Ohio 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Westingtiouse ~ec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 

MOTOR SPEED DRIVES-SEE CONTROLS, 
MOTOR SPEED 

MOTOR TACHOMETER GENERATORS-SEE 
TACHOMETERS. ELECTRICAL (SELF, 
GENERATING) 

MOTOR UNITS, MULTIPLE 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 

p 2660,2661 
Gaylor-Rives, 422 S. Pasadena Ave., Pasadena, Cal. .. ....... p 1735 
Globe Industries, 2275 StalIley Ave., Daytan, Ohio 
Howardlnds., Div. MSL Inds., Inc., 2420 18th 51., Racine, Wisc. p 1743' 
Singer Co., Diehl Dlv., Finder .. Ave., Somerville, N. I. 
Vocaline Co. of America, Coulter St., Old Soybrook, Conn. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stew~rt St., Milwaukee, Wisc. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N: I. 
English Elec. Co;"Ltd., English Elec. House Sirand, London, W.C. 2, Eng. 
Essex Engineering Co., Inc.! Box 28, Essex, ~onn. 
Hansen Mfg. Co., Inc., BOX 23, Princeton, Ind. 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 
Linear Alpha, Inc., 823 Emerson, Evanslon, III. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Skurka Engineering Co., 4002, N. Mission Rd., Los Angeles, Calif. 
Sterling Electric Motors, Inc" 5401 Telegraph Rd., Los Angeles, Calif. 

Varo General, Garland Bank;.Bldg., Garland, Tex. 
Westing~ouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 

MOTORS, A·C AND D·C 
Alliance Mig. Co., Inc., Alliance, Ohio . . . . . . . . . .. . . . . . . . .. p 1723 
AmgIo Corp., 4333 N. Ravenswood Ave., Chicago, III. 
Beckman In sir. Inc., Hellpot Dlv., 2500 Harbor Blvd., Fullerton, Cain. 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft l'iayne,'lnd. 
Clifton DIY., Marple at Broadway, Clifton: Hghts., Pa. ........ .p 1727 
Dale £Iectronics In~, Box 809, Columbus, Nebr. 
Gaylor·Rives, 422 S. Pasadena Ave., Pasadena, Cal. ..... p 1734, 1735 
General Eleetric Co., Elclrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1733 
General Time Corp., Rte. 8, Torrington, Conn. . . . . . • . . . . . . . . p 1037 
Globe Industries, 2275 Stanley Ave., Daytan, Dhi, ,. . . . . p 1738, 1739 
Haydon, A. W. Co., 232 N.·Elm SI., Waterbury, Conn. ..•....•. p 1040 
Haydon SWHch & Instrument, Inc., 1500 Meriden Rd., Walerllury, Conri. 

Howard Inds., Diy. MS~ Inds., Inc., 2420 18th St, Racine, W~c. 
IMC Magnetics Corp., Easlern Div., 570 Main St, Westbury, N. Y. 
Kinelogic Corp., 873 S. Fair Oaks, Pasadena, Calif. 

p 1742 
p 1743 
p 1745 

Kintron Co., 29 S. Pasadena Ave., Pasadena, Calif. .. . . . . . . . p 1748 
Rotating Components, 1580 Fifth Ave., Bay Shore, N. Y......... p 1754 
Sankyo Seiki Mfg. Co., Ltd., 17·21·Chome Shinbashi Minato·ku, Tokyo, lap. 

Sowyer Inds., Inc., 5445 Peck Rd., Arcadia, Calif. . ....... . 
Servo-Tek Products Company, 1086 Sollie Rd., Hawthorne, N. I. 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mas~ 
Singer Co., Diehl Div., Flnd.rn. Ave., Somerville, N. I. 

p 1753 
p 1762 
p 1763 

Vernitron Corp., 59 Central Ave., farmingdale, N. Y. . •. . . . . • p 2679 
Western Gear Corp., Electro Prod. Div., Dept E, 75 W. Greep St, Pasadena, 
Cal. .............. ........ ....................... p 1772 

Yaskawa Electric America. Inc., 100 Bliss Dr., Oak Brook, III. .. p 2682 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Allis, Louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Amelek, Inc., Station Square Two, Paoli, Pa. 
Ametek/Lamb Elec., 627 Lake St., Kent, Ohio 
Aristo·Craft Distinctive Miniatures, 314 Fifth Ave., New York, N. Y. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Bendix Corp., Electric Power DiY., Hwy. 35, Eatontown, N. I. 
Bodine Electric Co., 2500 W. Bradley PI., Chicago, III. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. I. 
Brevel Produpts Corp., Broad & 16th St., Carlstadt, N. I. 
Brushless Motors Eletrns., Inc., 241 Lake Howell Rd.; Casselberry, Fla. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Century Electric Co., 1806 Pine St., St. louis, Mo. 
Continental Electric Co., Inc., 325 Ferry St., Newark, N. J. 
Cramer Div., Conrac Corp., Old Soybrook, Conn. 
Doerr Electric Corp., 1201 S. Doerr Rd., Cedarburg, Wisc. 
Dumore Co., 1300 17 St., Racine, Wisc. 
DynamiC Air Engrg., Inc., 620 E. Dyer Rd., Santa Ana, Calif. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Ele~tric Machinery Mfg. Co., 800 Central Ave., Minneapolis, Minn. 
Electric Motors & Specialties, Inc., King & Hamsher Sts., Garrett, Ind. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn; 
English Elec. Co., Ltd., English Elec. House Strand, London; W.C. 2, Eng. 
Fasco Inds., Inc., Augusta at North Union Sts., Rochester, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
General Inds. Co., Taylor & Olive Sts., Elyria, Ohio 
Hansen Mfg. Co., Inc., Box 23, Princeton, Ind. 
Heller, G. K., Corp., Box 14746, las Vegas, Nev. 
Holtzer-Cabot Corp., 125 Amory St., Boston, Mass. 
Hydro·Aire Div., 3000 Winona Ave., Burbank, Calif. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Indiana General Corp., 517 W. Walnut St., Oglesby, III. 
Inland Motor Corp. of Va., SOl First St., Radford, Va. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Kato Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
L & R Mfg. Co., 577 Elm St., Kearny, N. J. ; 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland,Ohio 
Lear Siegler, Inc., Romec Div., 241 S. Abbe Rd., Elyria, Ohio 
leece·Nevilie Co., 1374 East 51st St., Cleveland, Ohio 
Leland Airborne Products, Div. of AMF CO.,Box 128, Vandalia, Ohio 
Lincoln [Iectric Co., 22801 St. Clair Ave., Cleveland, Ohio 
Magnedyne, Inc., 5580 EI Camino Real, Carlsbad, Calif. 
Mamco Corp., 532 fourth St., Racine, Wisc. 
McMaster Products Corp., 4200 W. Victoria AYe., Chicago, III. 
PescoProducts, 24700 N. Miles Rd., Bedford, Ohio 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Rae Motor Corp., Box 518, McHenry, III. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 Lagonda Ave., Springfield, Ohio 

. Seco Electronics Corp., 1001 2nd St. S.: Hopkins, Minn. 
Sequentiallnlormation Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Singer·General Precision, Inc., Kearfott Div., 12690 Elmwood Ave., N.W., 

Cleveland, Ohio 
Singer·General Precision Inc., I1SO McBride Ave., little Falls, N. I. 
Skurka Engineering Co., 4002 N. Mission Rd., Los Angeles, Calif. 
Standard Precision Div., 4105 W. Pawnee, Wichita, Kans. 
Sterling Electric Motors, Inc., 5401 Telegraph Rd., Los Angeles, Calif. 
Stuarl, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
Sunbeam Electronics, Box 8364, Ft Lauderdale, Fla, 
TRW ElectroniCS, 1100 Glendon Ave., Los Angeles, Calif. 
Task Corporation, Box 3999, Anaheim, Calif. 
Tenna Mfg. Co., Inc., 19201 Cranwood Pkwy., Warrensville Hts., Ohio 
Tokyo Elec. Co., Ltd., 14·8, I·Chome, Uchi·Kanda, Chiyoda·ku, Tokyo, Jap. 
Torque/Tronics, 168 S. San Gabriel Blvd., San Gabriel, Calif. 
Universal Electric Co., 300 E. Main St.,. Owosso, Mich. 

, Vactric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Varo General, Garland.Bank Bldg., Garland"Tex. 
Varo, Inc., Electrokinetics Di •. , 402 E. Gulerrezi(., Santa Barbara, Calif. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohip 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Westinghouse Eleci Corp., Industrial Group, Box 868, Pittsburgh, Pa. 



MOTORS, BRUSHLESS, D·C 
Aerellel lBeral1rlll, m .. SOlO Slnlce .... PIIirII ... N. Y. •• p 1721 
ADianc. MIg. Co.. ~.; ADip. ,OW, .. , ......... .-.. .. .. .. p 1723 
AIIIIImatiIR Dmllpmllll C •• 98115 W. letltrslJllIhd., CulYer City. CalH. 

6aJIar.irIves, 422 S. PasaIla1ia Ave .• PasadiRI. CaL 
p 2660 

Glilral BICIric Ct.. Elctm. cam,. Sales 0, •.• 1 Rim Rd. SehlllllldJ ••• Y. 
GIIIII Ild_ .. 2275 SIaUJ AVI •• Darten. Ohlt ••• • . • • • • •• p 1739 
Hardon SWitc~ & IlSIIImlRt. lee. 1500 Merille ..... WaterllllY. CIlIL 

. p 1742 
HIlst MIl. COIJI •• p.o. hi 328, PrinellGn. Ind. .............p 1744 
IMC Mallleties Corp., Eastlm Ojy .• 570 Main st. Weatbllil. N. Y. 
Precision Tiller C .. Inc.. 4110 Wasley An., Wastbrook, canlL 
Retatin, CDllpone ..... 15111 Fifth AYI •• Bar 511 ... N. Y. 

p 1261.1754.1755 
Sin,lr Co.. Dllhl Diy •• Fladlml Ava •• Simental. N. I. 
Westlm Gear Carp.. BIWI Prod. DiY •• Olpt Eo 15 W. Green st. Pallllllll, 
Cal ...................... ; ...................... p ln2 

Zlirad ClIIIrtIs Ca •• 1575 I.p.s. SantI BarUn. caiN. ...... p 1056 
American Electronics. Inc .• 1600 E. Valencia Or.;Fuilerton. CaiN. 
Ametek, Inc.. Station Square Two. Paoli. Pa. 
Ametek/lamb (lee,. 627 lake st. Kent. Ohio 
Barker Electric Sales Co .• 339 Broed Ave~. Ridgefield, N. J. 
Bodine Bectric Co.. 2500 W. Bradley PI.. Chicago. III. 
Bogue Electric Mfg. Co •• 52 Iowa St.. Paterson. N. I. 
Brevel Products Corp .• Broad & 16th st .• Carlslldt. N. J. 
Brushless MoIDrs Elms .• Inc.. 241 lake Howell Rd.. Casselberry. Aa. 
Carter. J. C. Co .• 671 Weat 17th st. Cosil Mesa. Calil. 
Electric Indicator Co .• Inc .• 195 Danbury Rd .• Wilton. Conn. 
Electric Machinery Mig. Co .• 800 Central Ave, Minneapolis. Minn. 
Electro Windings & Components. Inc.. 725 Federal Ave .• Kenilworth. N. J. 
Electronic Speeialty Co .• Conn. DiY ... 401 Watertown Rd. Thomaston. Conn. 
English Elec. Co .• Ltd., English Elec. Hause strand. I.ondon. W.C. 2. Eng. 
Hydro-Aire DIv •• 3000 Winona Av,~ .• Burban~. CaiN. ; 
Ideal Electric & Mfg. Co .• E. First & Dak Sts,. Mansfield. Ohio 
Inland Motor Corp. of Va •• SOl First St. Radford. Va. 
,Lear Siegler. Inc.. 3171 S. Bundy Dr .• Santa Monica. CaIR. 
Lear Siegler. Inc •• Power Equip. DiY .• 17600 ~roadway. Cleveland, Ohio 
Mamco Corp .• 532 Fourtll St.. Recine. Wisc. 
Porter. H. It Company. Inc •• Porter Bldg.. Pittsburgh. Pa. 
Robbins & Meyers. Inc .• 1345 Lagonda Ave •• Springfield. Ohio 
Siemens America Inc .• 350 Fifth AVI .• New York, N. Y. 
Siemens America Inc.. 350 FHth Ave .• New York. N. Y. 
Sperry Marine Sys. Div .• Rte; 29 Nortll & Hydraulic Rd .• Charlottesville. Va. 
Sunbeam Electronic~ Box 8364. Ft. Lauderdale. Fla. 
TRW Bectronics. 1100 Glendon Ave •• Los ,Ang~es. Calif. 
Tokyo Elee. Co •• Ltd,I4-8.1·Chome; Uchi-Kanda. b~iyoda·ku. TQkyO.Jap. 
Transco Motor Mfg. Inc .• 5445 Peck Rd.. Arcadia. Calif •. 
Universal Electric Co .• 3QO, E. Main st, Owosso. Mich. 
Vaclric Control Equipment Ltd.. Gartll Rd .• Morden. Surrey. England 
Varo General. Ga~and Bank Bldg., Garland. Tex. 
Varo, Inc.. Electroklnetics DiY .• 402 E. Guterrez St. SantaBarbara. Calif. 
Westinghouse Elec. COIJI .• Defense Prod~. BOI 2278. Pittsburgh. Pa. 
Westinghouse Elee. Corp .• Indutllial GrouP. Box 868, Pittsburgh. Pa. 

MOTORS, CLOCK & TIMING 
EI&l1 Slpal Djy, E. W •. B11ss CL. 736 Fedllll Si., DavenpOrt, 1m 
GlJIar.fllm. 422 S. Pasadena An •• Palldl~ Cal. ..........p 1735 
G.lerallla11 Carp.. lilt." TOIIIIIIII .. ClnL .............. p 1037 
Globe I,dulllies. 2215 SlIlIey Avo., 1IIrton. Dble 
HaydD~ A. W. CI •• 232 N. EItn St~ WaildlUIl. COD. ......... p 1040 
Haydon Switcb • bistfllllll~ Inc~ 15111 Mlriln Rd •• Wallirflary, CIIil. 

p 1742 
Hurst MIt. Ctrp., p.o. Bu328, PriIcetoI.led. ,.............. p 1744 
Pel .. oad Numec~roo Co •• 7249 FraekstlWn An., Pittsbillb. PI. 
Sankyo Saiki MIg. CD. Ltd .• 17~ 1.c. SbinWhi MinaiHu. Tokyo, I.,. 

p 1753 
SealeWi CoIjI •• 225 HQI st. MallO_II. Y. 
Vocalill Ca. of AnIni, CIUIhr st. Old SIIIImok. COI!L. ••.• p 1022 
Bodine. B~ Co •• 2500 W. Bradley PI •• C~icago. III. . 
Bogue Bectri. Mfg. Co .• 52 Iowa st. Pal1rson. N. J. , 
Brusbless MolDrsBctrn~. Inc .• 241 lake Howell Rd •• Casseibtrry. Fla. 
Conrac Corp .• 330 Madison Ave .• New York, N. Y. 
Controls Co~any of Americs, 9655 Soreng Ave.. Schiller Park, III. 
Cramer Div •• Conrac Corp .• Old Saybrook. Conn. 
Gleason·Avery Co .• Auburn. N. Y. 
Hansen Mfg. ,Co, Inc., Box 23. Princeton, Ind. 
International Register Co •• 4100 W. Montrose Ave .• Chicago. III. 
Raymond Engrg .• Inc.. 217 SmHh st. Middieiown. Conn. 
Siemens America Inc .• 3SO Fifth Ave •• New York. N. Y. 
Torque/Tronics. 168 S. San' Gabriel Blvd .• San Gabriel. CaiN. 
Transeo Motor Mfg. Inc.; 5445 Peck Rd .• Arcadia. Calif. 

MOTORS CONTROL 
Ashlud Elew~ PrIIIL Inc.. 32-112 aliens BItd., L I. C. K. y, .. P 1725 
Aelolllatioa Dmlapmlnt Co. 9905 W. Itfferson N, Culver CIfJ, Calif. 

,p 2660 
Clifttn Ojy .• Marple at BroadwIJ. CllIIoe HgIrts.; PI. .. ,"... p 1m 
GlJlor.fliYas, 422S. Pasadlna Ave .• Pludena. Cal, ..••••••.. P 1734 
Gellelll Bewic Ca •• EIctm. Camp. Sales O(lllr., 1 RiYar Rd., ScUneclldJ. N. Y. 

p 1733 
Gllbe ladutlllll, 2275 Stanley Ave. Dayto .. Ohit 
Haydtn Switcb • Instrument, Ilc •• 1500 Mlrillen Rd •• WaIlrllIllJ. Can. 

Kineloglc Corp •• 873 S. fair IIIks. Plullaa. Calif.··· 
p 1742 

Ifntren Ca.. 29 S. Pasadena Avo.. p .... Calli. .• . • • • . . . p 1748 
Rotating COIIpI .. nts. 1510 FHth Ave~ Bey Sh .... N. Y ... , •••••. p 17$4 
Sankyo Saiki MIg. Co •• Ltd., 17~ l.cbllll' Wllbuhl MInat..u. Takp, lap. 

p 1753 
Sawyer Inds .• Inc.. 5415 Peck Rd •• Arcadia. Gallf. , ...• ; ....•.. R.1762 
Sigma Itslnllltlllsl .... 170 PwI st, lIrIiIItreII. MaIL' , 
Sllpr Co.. Dilhl DiY.; Flldille Aq •• Somen1Ne, N. I. .. ... ~. p 1765 
SU"riar Bectric Co. 10lIl Mildll St"lristol;:CIIIIL ...... ,.. p 1769 
VemltrOl Corp •• 59 CIIIraI Ave. fnlnrdall;/U; .. ,' .... ;." P 2679 
Vocalile Ca. If AmerIca; CIIIIII st, 0fIt $IJIIiIIl. cane.. • •. . P. 1022 
Westoa-TIlIIIICoI ComPQlle~ m.. WIf'CISIIr. PI. . ,........ l' ,2678 
Yukawa BICIric America. Inc., lDO 8I1s1 Dr." BIIIk, m. .. p)682 
Zlm CIatroJs C!2..1575I.P,S,$IItI ....... CaliI. • ... ;; plO56 
Allen-Bnlll1ey eo.. uul Sotith. 2nd-St., Milwaukee.)fmc. 

Allis-Chalmers. Box 512. Milwaukee. ,Yf~c. 
Alli~ Louis Co.. DiY. Litton Ind~. 427 E. stewart St. Milwaukee. Wise. 
American Electronics. Inc .• 1600 E. Valencia Dr .• Fullerton. Calif. 
Ametek. Inc.. station Square Two. Paoli. Pa. 
Ametek/Lamb Elee .• 627 Lake St. Kent. Ohio 
Bendil Corp •• Fligbt & Engine Instrs. Div •• S. Montrose. Pa. 
Bergen Labs •• Inc.. 60 Spruce St. Paterson. N. J. 
Bodine Bectric Co .• 2500 W. Bradley PI •• Chicago. III. 
Bogue Electric Mig. Co .• 52 Iowa st .• Paterson. N. J. 
Brushless Motors Elctrns.. Inc .• 241 Lake Howell Rd .• Casselberry. Fla. 
Carter Motor Co .• 2711 W. George St~ Chicago. III. 
Controls Company of America. 9655 Sareng Ave .• Schiller Park. III. 
Eastern Air Devices. Inc .• 385 Central Ave •• Dover. N. H. 
EleW~ IndicalDr Co.. Inc •• 195 ,Danbury Rd .• WillDn. Conn. 
Electro-Mechanics Co .• Box 1546, Austin. Tex. 
English Elee. Co .• Ltd .• English Elec. House strand. I.ondon. W.C. 2. Eng. 
Generallnds. Co .• Taylor & Olive Sis.. Elyria. Ohio 
Holfzer-Cabot Corp •• 125 Amory St.. Uaston. Mess. 
Honeywell. Inc •• Aerospace & Del. Grp .• 2701 4th Ave. S •• Minneapolis. Minn. 
Honeywell. Apparatus Cant Div .• 2701 Fourtlllwe •• s.. Minneapolis. Minn. 
Honeywell. Inc .• Industrial Div •• 1100 Virginia Dr .• Ft Washington. Pa. 
Ideal Electric & Mfg. Co .• E. First & Oak sts.. Mansfield. Ohio 
Indiana General Corp .• 517 W. Walnut st .• Oglesby. III. 
Inet·Power. 711 W. Knol St.. Gardena. CaIR. 
Inland Motor Corp. of Va •• SOl First st .•. Redford. Va. 
lones Motrola Corp .• 432 Fairfield Ave •• stamford. Conn. 
Kolisman Motor Corp.. Mill St. Dublin, Pa. 
Lear Siegler. Inc.. 3111 S. Bundy Dr •• Santa Monica. GaIR. 
Magnedyne. Inc .• 5580 EI Camino Real. Carlsbad. Calif. 
McMaster Products COIJI •• 4200 W. Victoria Ave .• Cblcago. III. 
Muirbead Instrs •• Inc .• 1101 Bristol Rd .• Mounllinside, N. J. 
Mystic Transformers. Inc .• 114 West st., Wilmington. Mass. 
Photocircuits Corp •• 31 Sea Cliff Ave •• Glen Cove. N. Y. 
Porter. H. K. Company. Inc .• Porter Bldg .• Pittsburgh. Pa. 
Robbins & Meyers. Inc .• 1345 Lagonda Ave •• Springfield. Ohio 
Seca Electronics Corp .• 1001 2nd st. S .• Hopkins. Minn. 
Servotronics. Inc.. 3901 Union Rd .• Buffalo.N. Y. 
Siemens America Inc., 350 Fifth Ave. New York. N. Y. 
Singer-General PreciSIOn Inc .• 1150 McBride Ave .• Little Falls, N. J. 
Skurka Engineering Co., 4002 N. Mission Rd .• I.os Angeles, CaIR. 
Sunbeam Electronics. Box 8364. Ft. lauderdale. Fla. 
Tachtronic Instrs..lnc .• 1500 N. Front st. New Ulin. Minn. 
Torque/Tronics. 168 S. San Gabriel Blvd .• San Gabriel, Calif. 
Triac Elctrn. Sys, Inc .• 330 Glenwood Ave., Bloomfield. N. J. 
Union Carbide Corp •• Consumer Products Div .• 270 Park Ave .• New York. N. Y. 
Vactric Control Equipment Ltd.. Gartll Rd.. Morden. Surrey. England 
Varo General. Garland Bank Bldg.. Garland. Tex. 
Westinghouse Electric. Corp" General Control OIv .• Buffalo. N. Y. 

MOTORS, DRAG CUP 
Clifton Djy •• Marple at lraal!nY. CllIIon Hghts, Pa. • • . . . . • • p 1727 
G.,ltr·liYa~ 422 5.. Pasadellll. Ave •• Pasadln!. Cal, .......... p. 1734 
Gil. ledastrles, 2275 stanley Avo.. DIJIII. O~iI 
Harawe Servo COnIa, Wasttown Rd. W. Chesllr Pke •• W. Chester. PI. 
lie _"ics carp. Elstem Djy •• 570 Main st. Westbull. N. Y. 
Rotating C..,aunts, 1510 FHth Ave •• B., 511 ... N. Y. .• p 1754.1760 
SilPr ca .• Diehl m.. Flmlelle, AVI •• Slmenlile. N. J. 
Vemltnn Corp, 59 callrll Ava •• Farmlngdall. N. Y. 
Weston-Tllnslclll Calp.nlnts Djy •• 'Wercasttr. PI. 
American Electronics. Inc.. 1600 E. Valencia Dr, Fulierton. Calif. 
Bendix Corp •• Flight & Engine Instrs. DiY .• S. Montrose, Pa. . 
Bogue Electri., MIg. Co.; 52 Iowa St. Paterson. N. I. 
Eastern Air Devices. Inc .• 385 Central Ave .• Dover. N. H. 
Electric Indicator Co.. Inc .• 195 'Danbury' Rd .• Wilton. Conn. 
KoIlsman MolDr Corp .• MDI St. Dublin. Pa. ' 
Muirl1ead Instrs .• Inc.. 1101 BrislDl Rd. Mountainside. N. J. 
Singer-General Precision Inc .• 1150 McBride Ave .• Little Falls. M. J. 
Skurka Engineering Co .• 4002 N. Mission Rd •• [os Angeles. Calif. 
Sunbeam Electronics. Box 8364, Ft lauderdale. Fla. 
Tachtronic Instrs.,-Inc., 1500 M. FIORi St. New Ulm. Minn. 
Vactric Control Equipment Lid.. Gartl) Rd.. Morden. Surrey. England 

MOTORS, FRACTIONAL HP 
flNCLUDING 400 CPS) 

111_ MIg. Ca.. Inc •• Alliance. 01110 .. ... .. .... .. .. .. .. .. p 1723 
Ashllnll BectrI~ Pa:lds. ~. 32-112 aulens Bhd •• L I. C •• N. Y. .. p 1725 
Be ... Inlll. Inc •• Hilipot DIY:. 25GO HarIIo! Blvd, F,Uarten, calK. 
a-ar lallllmint Cillp. 8Il1O BlufIt9n ... , Ft. Wayne. Ind. ••• p 1021 
CIIftoI DIY •• Marpleat BreadwBJ,Cllflln Hghts. I!a. ....... • p 1 m 
Dale Bewnnlcs Inc.. BOIIII9. Colllllbus, ". 
Qaylar·Ri .. s. 422 S. Pasadlll Ava •• Pasadena. 1:11. .....P 1734,. 1736 
Glneral Bactric Co •• Elctm. Co_Po Sal" Ojllr •• 1 RimRd.. ScIIellctadj. N. Y. 
, . 'p1733 
GlIIIIII TiIII CIrp.. lilt." T.rrIn ..... Cilia. .............. p 1037 
Gilllellldulllles, 2275 SIIoley AVI •• Daytol, Obi •••.. :p 17~8. 1739. 
Hara .. Servo Clnts •• Westtm III W. Chaster Pke. W. Cbeal1r. Pa. 

p 174J 
H""n, I. W: CA. 232 N. Ell! st. Walerbull. Cona ...... ,,,. p 1040 
Hmrd Injs.. ~".IISLlnllL.ltlc.:2GO 18tII st. ~lne."1se. . p 1743 
lie Maplties COIJI. Eastern 111'.,578 Main st. "estbnry; N. Y. p 1745 
lillllllfc CUp., ~ $; Fair"" 'asadene, calif. . . 
Kintran Co.. 28 S. Pasadena Ave •• Pasadena, cain. • . • . . . . . . p 174B 
IIcLean EngIllerq lallI, 70 WashlollDn Rd.. PrincetOl lunell ... ".1 

.. , .'. P 1750 
Ratatill COlipenlllls, 15lOflltl! m .. Bar 511 ... N. J; .; p1754T175B 
Senkp SeIldMfJ. ca. L .... 1l.21.cbOlle Sllinbashl MliIaIHJI. TDkyo, lap. . 

p 1753 
Sawyir Inds.. Inc.. 5415 Peck M. ~llla; CalR .... , ...... 1. p 1762 
S/IJIIIlnllrllll...u Inc., 170 ,P-.lst. Braintree, M... . 
SiDpr Ca. Di.~1 DiY •• FlndlllO Ate" SoIJenIIe. N,J., ... "... p 1765 
SIperler Electric Ce., 10IIII_" $I.; BJisbI, Colli ... ,~, .. ,. p 1769 
Yep Pr_1I Labs •• Inc.; 239 _ AVI •• VlenJll, Va,; " 
Vemftron COIJI •• 59 CeIlralA'Io.ifar!llI_I. N.J •. ,L ,p2679.2681 
Vueali .. Ca. of uerlca. CouJteJ:St..llld Sar/H1Dk, em '. . 
Western Seer CI!J .• Electre PrIlL. DIY. DIf!. E, 15 W. GriM'st. PasadaJll, 
Gal ................ ,,, .. ', ..... , .. ; .. -" ......... ,' ,p 1772 

Westoll-Tllnsiesl COllllanentsOlv.; W~r. PL ........• '., p 2678 
Yalkewa Bactrlc America, Int.. til BIisr Dr, tak Break, III. •. ,p ~6B2 
AMBAC Inds.lnc.. 900 Old Country.Rd., Garden City. N. Y. 

MOTORS, GEARHEAD 

American Electronics. Inc .• 1600 E. Valencia Dr •• Fullerton. Calif. 
Ametek, Inc.. Station SQuare Two, Paoli. Pa. 
Ametek/lamb Elec .• 621 Lake st .• Kent. Ohio 
Aristo.craft Distinctive Miniatures. 314 Fifth Ave •• New York, N: Y. 
Avionics, Inc •• 1915 Bendix Dr .• South Bend. Ind. 
Barber·Colman Co .• Dept S. 12116 Rock St.. Rockford. III. 
Barker Electric Sales Co .• 339 Broad Ave .• Ridgefield. N. J. 
Beau Motor Oiv .• 460 Sackett PI. Rd .• N. Haven. Conn. 
Bergen Labs .• Inc .• 60 Spruce st .• Paterson. N. J. 
Bodine Electric Co .• 2500 W. Bradley PI •• Chicago. III. 
Bogue Electric MIg. Co •• 52 Iowa st .• Paterson. N. J. 
Brevel Products Corp .• Broad & 16th st .• Carlslld~ N. J., 
Brushless MolDrs Elctrns .• Inc .• 241 Lake Howell Rd .• Casselberry. Fla. 
Carter Motor Co •• 2711 W. George st .• Chicago. III. 
Century Electric Co .• 1806 Pine St. st. l.Duis. Mo. 
Components Specialties. Inc •• 101 Buffalo Ave .• Freeport, N. Y. 
Conrac Corp .• 330 Madison Ave •• New York. N. Y. 
Cramer Div •• Conrec Corp .• Old Saybrook. Conn. 
Oaylen Ca .• Box 527. South Gate. Calif. 
DeSoto Electrical Products. BOI 239. DeSolD. Mo. 
Doerr EleWic Corp .• 1201 S. Doerr Rd •• Cedarburg, Wise. 
Drf.Clave Corp .• 54 Kinkel St.. Westbury. N. Y. 
Dumore Co .• 1300 17 st. Recine. Wise. 
Oyna Technology. Inc .• BOI 3263. SiOUI City. Iowa 
Dynamic Air Engrg.. Inc •• 620 E. Dyer Rd .• Sanll Ana. CaIR. 
EMD Components. Inc .• 1450 East 289thst .• Wickliffe. Ohio 
Eastern Air Devices. Inc .• 385 Central Ave •• Dover. N. H. 
Electric IndlcalDr Co .• Inc .• 195 Danbury Rd .• WillDn. Conn. 
Beetric Motors & Specialties, Inc .• King & Hamsher Sts •• Garret~ Ind. 
Electronic Specialty Co •• Conn. Di~ .• 401 Watertown Rd •• ThomaslDn. Conn. 
English Elee. Co .• Ltd •• English Elee. House Strand. London. W.e. 2. Eng. 
Fasco Inds .• Inc •• Augusta at Nortll Union SIs •• Rochester. N. Y. 
General Inds. Co., Taylor & Olive Sts .• Elyria. Ohio 
GleasoJH\very Co .• Auburn. N. Y. 
Heller. ~. K .• Corp .• Box 14746. Las Vegas, Nev. 
Holtzer-Cabot Corp .• 125 Amory St. Boston. Mass. 
Honeywell. Inc .• Aerospace & Del. Grp .• 2701 4th A'!I. s.. Minneapolis, Minn. 
Honeywell. Apparatus Cant Div .• 2701 Fourtll Ave .• S •• Minneapolis. Minn. 
Hydro.Afre Div •• 3000 Winona Ave .• Burbank. Calif. 
Indiana General Corp .• 517 W. Walnut St. Oglesby. III. 
In~nd Motor Corp. of Va .• SOl First st. Radford, Va. 
Jones Motrola Corp •• 432 Fairfield Ave.,. Stamford. Conn. 
L & R Mfg. Co .• 577 Elm St. Kearney. N. J. 
Lear Siegler. Inc.. 3171 S. Bundy Dr .• Santa Monica. Calif. 
Lear Siegler. Inc .• Romec Div .• 241. S. Abbe Rd .• Elyria. Obio 
Leece·Nevilie Co" 1374 East 51st st .• Cleveland. Ohio 
Leland Airborne Products. Div. of AMF Co .• Box 128. Vandelia. Ohio 
Magnedyne. Inc.. 5580 EI Camino Reil. Carlsbad. Calif. 
Mamco Corp., 532 fourth St. Recine. Wisc. 
Model Rectifier Corp •• MRC Bctrns. Div •• 5300 21st Ave .• Brooklyn. N. Y. 
Malon Motors & Coil Corp .• 3737 Industrial Ave •• Rolling Meadows, III. 
Muirl1ead,lnstrs.. Inc .• 1101 Bristol Rd .• Mountainside. N. I. 
N~hols. R. H. Co .• Ltd .• 4544 Dufferin St. Toronto. Ont.. Can. 
Pesco Products. 24700 N. Miles Rd .• Bedford. Ohio 
Phatocircults Corp .• 31 Sea Cliff Ave •• Glen Cove. N. Y. 
Porter. H. K. Company. Inc .• Porter Bldg •• Pittsburgh. Pa. 
Rae MolDr Corp .• Box 518. McHenry. III., 
Relianca Elec. Co .• 24701 Euclid Ave .• Clevel.and. Ohio 
Robbins & Meyers, Inc •• 1345 Lagonda Ave .• Springfield. Ohio 
ShlgolD Indulllies. Inc .• 350 Filth Ave .• New York. N. Y. 
Siemens America Inc •• 350 Fifth Ave .• , New York, N. Y. 
Singer-General Precisian. Inc .• Kearfott Div .• 12690 Bmwood Ave •• N.W •• 

Cleveland. Ohio , ' 
Singer-General Precision Inc •• 1150 McBride Ave •• Uttle Falls. N. J. 
Skurka Engineering Ca •• 4002 N. Mission Rd •• Los Angeles. CaIR. 
Standard Pneumatic Motor Co.. Box 745, Whittier. CaiN. 
Standard Precision DiY .• 4105 W. 'Pawnee. Wichita. Kans. 
Stuart, Mafthew & Co •• 3650 Dyre Ave •• Bronl. N. Y. 
Sunbeam ElectroniCS. Box 8364, Ft. Lauderdale, Fla. 
TRW ElectroniCS. 1100 Glendon Ave .• Los Angeles. Calif. 
Tachtronic Instrs .• Inc.. 1500 N. Front St. New Ulm. Minn. 
Task Corporation. Box 3999. Anaheim. Calif. . 
Tenna Mfg. Co .• Iric .• 19201 Cranwood Pkwy •• Warrensville Hts .• Ohio 
Torque/Tronies, 168 S. San Gabriel Blvd.. San Gabriel. Calif. 
UPPeD Inc •• 900 S. Des Plaines. Chicago. m. 
Union Carbide Corp .• Consumer Products Di~ .• 210 Park Ave .• New York. N. Y. 
Universal Electric Co .• 300 E. Main st .• Owosso. Mich. 
Vactric Control Equipment Ltd .• Garth Rd .• Morden. Surrey. England 
Varo General. Garland Bank Bldg .• Garland. Tel. 
Varo. Inc •• EJectrokinetics Div .• 402 E. Guterrez st .• Santa Barhara. Calif. 
Welco Inds. Inc .• 9027 Shell Ave •• Cincinnati. Ohio 
Westinghouse Ele~.Corp .• Industrial Group. Box 868. Pittsburgh. Pa. 
Zero-Max Co .• The. 2845 Harriet Ave .• S.; MlnnllPolis. Minn. 

MOTORS. GEARHEAD 
IIl1ancl Mft. Co.. Inc •• Alliance. 0110... .. .. .. .... .. .... ... p 1723 
Ashland BaWlc Preds. Inc. 32-112 tbJa.lna Blvd, L I. C •• N. Y. .. P, 1725 

, AlloIIIation Devell(lment Ca. 9905 W. Itffersan BiI', Culver CIfJ. Calif. 
P 2660 

Beeman Instr. Inc •• Hellplt DIv •• 2500 Hartlor Bin •• Fullerten, CaIH. 
Bowmar Inlllument Carp. _ Blulllon Ad, Ft. W.,oe, InlL •.. p 1021 
Cedar Djy •• CollroIDlta. 580& W. 38th st. MiliDeapolls. MRRn. p 1726 
Clifton DIY. Marpll at BreadwaJ. CIIIIoI 1I&IJIs., Pa. • • • • . . • • p 1727 
11111 ElectlORIc~Sltux DiY. IO¥ 180. YaAIJIln. S. D. ........ p 1728 
Dale Electronics Inc., ~ 801, CoIIIIIIIIs. 1tUr. . 
_ie InstnJIJlII Carp. Dept EE",115 E. ...... Rd •• PIIIJIIIew. N. Y. 

p 1729 
FIE Instruml" Clrp.. 11118rden Lanl. HIIIIIngIn sta., N, Y... p 1732 
Gaylor·Rlves.422 S. Pasadena Ave~. Pasadena. Cal. ....•• p 1734_1736 
Glnllal BaWic Co •• Bctm.. COJIiI. Sales Oper., 1 RIver. Rd., Seh8JIlOl!Jdy, N. Y. 
Glabilidustrle .. 2275 stanley AYD..Darten. Ohle. ..! .•.• , P 173.8.1739 
Hlrowe Servo Contt, Wisttewn Rd. W. Chesltl: .te ••. Cilester, PI. 

. p1741 
Haydon. A. W. Co •• 232. N. am st. Wallrflary, ctRIlo ••••••.••. p 1040 
HawanI Inds .• Djy. IISL In~. Inc •• 24281-'. St.,RaclIII. Wise. p 1743 
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",OTORS, GEARHEAD (Cont'd) i 

HUrst Mfg.CIIP. ',0, BOI328, Prialal1ln, Ind, .:: ...... ,... Ii 1744 
IMe Magnetics Cerp. Easter. DIY., 510 M,ht St,WestblIIr, It Y. ,-
Plaillt 1nsIr. Inc., 1521 I'rGIhIS lid., ft YftyiJt;lnd. •.••• ,. pl752 
RotaIIq CIIIIPIIIIIIIJ, 158IffIfUI A~, Bar SIll ... , N. Y. .. . 

'. '. p 1754,1756,1753;1760 
SIWJIf lads.lllc., 5445 Peel Rd.,JrcatlIa, calli: .•. ;", .... ',:: P 1762 
Sem-Tek ProftctI Ca.,anj( 1D8& 80IIII Rd, IImIIIIIIIt, N: I... p 1763 
Sigma IIIIInIIIIIIIIs 1IIc., 110 P..t st, .lIIIinIrH, IIau. 
SillPI' CL, ~iIIIl DIv., fiadllll8 _, SIIIIIInIIa, It J........ p 1765 
S.,eriar Elactrlc ca., lDDD MIddle St, Brfstll~ Cln .... .' •. : ::.' P 1769 
Yemilrtn CO"., 59 CIaII;a) Ara., '-'lid .... It Y. . 
VlClllna Co. If AIIIerlca, CIllItIf St,D" SaJmjk, COD. 
Wastam aear ClIP., Electr.o Pnd. 01,., 0"'- E; 75'01. Brean St, PasadeIIa, 
Cal ..................... ; ....... ' •• :..... ........ p'I772 

Wellln-TIIIISIcaR CallJllllaats DIv. Warceller, PI. ....•..... P 2678 
Allis-Chalmers, Box 512, Milwaukee,·Wise.· .' 
Allis, Louis Co., Div. litton Imis., 427 E. Stewart st., Milwaukee, Wi~. 
American Electronics, Inc., 1600 E. Volenclil Dr., Fullerton, Calif. 
Ametek/lamb Elec., 627 lake st., Kent, Ohio 
Barber·Colmen Co., Dept. S, 12116 Rock St, Rockford, III. 
Beau Motor Div., 460 Sackett Pt. Rd., N,. Haven, Cann. 
Bodine Electric Co., 2500 W. Bradley PI., Chicago, III. 
Bogue Electric Mfg. Co., 52 Iowa st., Paterson,:N. I. 
Bowmar Canada ltd., Rideau River Rd., Otlawa\iOntario, Can. 
Brevel Products COr'p., Broad & 16th St, Carisl8dt N. I. 
Brushless Motors E1ctms., Inc., 241 lake Howell Rd., Casselberry, Fla. 
Carter Motor Co., 2711 W; George St, Chicago, III. 
Century Electric Co., 1806 Pine St, St; Loui~ Mo. 
Cramer Div., CooIiC Corp., Old Saybrook, Conn. 
Doerr Electric Corp., 1201 S. Doerr Rd., Cedarburg, Wise. 
Dumore Co., 1300 17 st., Racine, Wise. ; 
Eastern Air Devices, Inc., 385 Cantral Ave., Dover, N. H. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electro-Craft Corp., 1600 2nd St, s., Hopkins, Minn. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston; Conn. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. . 
Geartronics Corp., 112 Chelmsford Rd.\.. N. Billerica, Mass. 
Genelal Inds. Co., Taylor & Ol.iva SIs., tlyria, Ohio . 
Gleason-Avery Co., Auburn, N. Y. . . 
Heller, G. Il, Corp., Box 14746, las Vegas, Nev. 
Holtzer-Cabot Corp., 125 Amory st., Boston, Mass. 
Indiana General COrp., 517 W; Walnut St,Oglesby, III. 
lones Motrola Corp., 432 fairfield AYe., stamford, ConQ. 
Kinetic Instr. Co., 1072 Linwood st., ilrooklyn, N. Y. 
Kollsmen Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., Romec Dlv., 241. S. Abbe Rd., Elyria, Ohio 
McMaster Products Corp., 4200 W. Victoria AYe., CIlicago, III. . 
Malon Moto~ & Coil Corp., 37371ndustrial Ave., Rolling Meadows, III. 
Motoreseaich Mfg. Co., Inc., 1600 lunction A.ve., Racine, Wb~ . 
Muirhead Instrs., Ino:;,1101 Bristol Rd., Mountainside,·N. J. 
Pesco. Products, 24700 N. Miles Rd., Bedford, Ohio 
Photocircuits Corp., 31 Sea Cliff Ave.,' Glen Cove, N, Y. 
Rae Motor Corp., Box"518, McHenry, III. . 
Reliance Elee. Co., 24701 EucIid'A~., CI",land, Ohio 
Robbins & Meyers, Inc., 1345 Lagonda Ave., Springfield, Ohio 
Seco Electronics Corp., IDOl 2nd St s., Hopkins, Minn. 
Shlgoto Industri~ Inc., 350 Fifth Ave., New York, N. Y. 
Siemens America Inc., 350 FiftlI A~.e., New York, N. Y. 
Singer-General Precision, Inc., Kearfott Div., 12690 Bmwood Ave., N.W" 

Cleveland, Ohio .' . 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. I. 
Standard Precision Div., 4105 W. Pawnee, Wichita, !<ans.· 
Sterling Electric Motors, Inc., 5401 Telegraph Rd., Los Angeles, Calif. 
Sunbeam Electronics, Box 8364, Ft 'Lauderdale, .F1a. 
TRW Electronics, 1100 nlendon Ave., Lo. Angeles, Cain. 
Tachtronic Instrs.; Inc., 1500 N. Front st., New Ulm; Minn. ' 
Task Corporation, BiIx.3999, Anaheim, Cam. 
Torque/Tronics, 168 S. San Gabriel Blvd.,San Gabriel, Cain. 
UPPCO Inc., 900 S. Des l!Iaines, ChiC!lgo, III. 
USM Corp., 81 Bay state Rd., Wakefield, Mass. 
Union Carbide Corp.; Consumer Products DIY., 270Parll Ave.; New York, N, Y.· 
Vactric Control Equipment Ltd., Garth Rd., Marden, SUrrey, fngland 
Varo General, Gilland Balik Bldg., Garland, Tex. 
Varo,lnc., Electrokinetics Div, 4!l2 E. Guterrezst, Santa Ilarbera, Calif •. 
Weston Instrs. Div., Weston mstr. Ine., 614 Frellngiruysen Ave., 

Newerk, N. I. . . 

MOTORS, GYRO 
Ceder DIv. Contral Date, 58G6 W. 36th St, Minnupelis, Mnnl. p 1726 
Clifton DIY. Marple at .l1IIdwaJ, ClIfton 1Ig1ds.: Pa. • • . • • . •. p 1727 
Bectroele S,ilclallJ Ca., ,. N. E. $and; 11ft), Pertlaad, Ora. 
Geylor.Jllvas, 422 UlSltlena Ave., Pasadena, Cal ........... P 1735 
Rotalla, CDllpoaants, ,. fiM Aft., Bay Shore,.1I. Y ••....• " p 1754 
Verailratr Corp., 58 Central Are., f,nnlq1lalei It Y. ..• •••• ' .. '" P 2679 
American E1ectroni~ Inc., 1600 E. Valencia Dr., Fullerton, 'Calif. 
Assembly.(Jverland, 3650 Hildrege Ave., Los Angeles, Calif. 
Atias Co.illnc.,· 63 Main st., Ansol1ia, Conn: ., 
Avionics, Inc., 1915 Bendix Dr., South Band, IIId. 
Boehme, H. 0., Inc., 200 Shames Dr., WestbUlY, N. Y. 
Bogue Electric Mfg. Co., 52 Iowa st., P81erson, N. I. 
Billshiess Motors Elctrns" InC., 241 lake Howell Rd., Casselberry, Fla. ' 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4tf1 Ave. s.; Minneapolis, Minn •. 
Instrument Div., Sanders Assocs., tnc., Grenier Field, Milnchesler,'N,~, 
Lear Siegler, Inc., 3171 fundY Dr" Santa Modica, CaIH. ' .. ' ".,.' 
National Water lift Co.; 0 Palmer Ave., KalamaZoo, Mid:·" . 

, Poffer, H. Il Company, I . c., Porter Bldg., Pittsburgh, Pa. . I. .' 
Singer-General ,Precision,·joc., Kearfott Div., .12690 ElmwOOd ~ve;, N.W.; 

Cleveland, Ohi~ '. . . . 
Singer-GeMI8I'Precision inc., 1150 McBride Ave., utile Fal~,N. I. 
Solvare, Inc., 2440 W. CarsooSt.; T4n:ance; Calif. ": .. ' . 
Standard Precijion Dlv. 4105' WiPavinee;·W1chlta, 'Kans,'" 
''SUnbeam Electronics, Box 8364, Ft lauderdale,. Ra. 
Torque!Tronics, 168.S. San Gabriel' Blvd., SiIi~bIi.liCalif. 
Varo General,Garland,Bank 814,. Garta~d;TeX:.:'. . 

192 

Whittaker Corp., 9229 SUnset BI, Los Angeles, Calif •.. 
. Wolfson, P.l Co.; InC.; 150 Bro8iIviay, New Y.ork, N. Y. 

MOTORS, HYSTERESIS ,. ".: ',: 
. Ash'-nd ElectrIc ProdL lAc. 32.f12l1ueens Bift,l,.I, ~ •. N .• Y.. .. p 17~ 

BIcIonallnstr. IRC., Hellpot DJr.i 2$DO HlrbDr8lid., FldtertGD, CIIH. 
Cedar DIv., Cantril Date, 58t18W. 36th St, MlndeapllI~ Mnna. .. P: r726 
CIIItoa DIv., Marple at BlaaiWay, CII\toJI HahtL,PL . , : •. .:.. .p '1727 
DIIa Dactronlcl, SiDIIX DIY. !Iox 188, Yallldn, S. D.' ..... ,.. ./> 1128 
Dall ElectrinlcS Inc. Sox'" ellulillur, 'N.r. . 
Gaylar·RiYas, 422. S. PesadenaAve~ Pasadena, Cal. . ......... ;' P '1734 
Glllni Till. ea". HIe." T~co.n.: .... ,;' .. :.... p'1037 
GlotIl IRdustrl~ 2275 • .stanIIJ Aft:, DIJIIn, O~ ............ p '1738 
Hirowe Servo Coate. Wes\towtI "d. 'o1.'C~ester Pke •. W. Cbeatet, Pa '.' 

" 'p 174r 
Hayjon, A. W; Ca. 232 It Elm St.;'WaterlliilJ,Caln. 
.Hmrd IndL, DIY. MSlIIllfs.,Ine,. 2420 l~th St, Haem., Wise. 
Hunt MIl- ClIP. P.O. Box ~ Priacetal, loiti. . ... ; ..•..... 
IMC Maanllfcs ClIP., Eastern Dlr., 5.70 Mill St, W.slbUIJ, N. Y. 
IUnellIfcCIIP.,873S. fa~Daks, Pallldm, CalH.' 
IIlnlnm Ct., 29 $.tIUde. Aft. Pasadlna, Calif.......... p 1748 
McLeIll Engineering labs, 70 Washingttn Rd., Princeton lunetlOll, II: I.' 

p 1750 
Pe_ad NIIIICbron Ca., n48 Frallkslawa Ave:, PlIIlbartlr, PI. 
Rotating C •• paneal!, 1.'FiflhAve., Bar SIIore, N. Y. ' .. p 1754-1757 
Sanlyo Silk! MIl- CI., Lid., 17~ I·Chlml SIII ... 1 MlnalHu, Te"', lIP. 
_r lads., Inc., 5445 Peck Rd., Arcadia, Calif. •...•......• p, 1762 
Silllr Ct, Diebt DIv. Flad"ne Ao., Sollenlll; N. I. . 
Yemltron Corp., 58 CIllIni Are.,' Finn!nPIIlI, II. Y. 
YocIIIDe CL .f AlUriC.,CollIer St' 0lIl SlJt!ltok, Cllln. , 
Wastern allr ClIP., Elactra Prad, Div. Olfl. E; 75 W. Brean St, Pasailln .. 
Cal. . 

American Electronics, 'InC., 1600 E. Valenc~ Dr:, Fullerton,.Calif. 
Assemb~rland, 3650 Hildrege Ave:, Los Angel~ Cain. 
Beau Motor Div., 460 Sa.ckett Pt. Rd., N. 'Hl'len, ~onn. ' 
Bodine Electric Co., 2500 W. Bradley PI., Chicago, 111.. 
Bogue Electric MIl. Co., 52 Iowa St,·Paterson,N;/. 
Carter Motor Co.,2711 W. George St, Chicago; 111.' . 
Conrac Corp., 330 Mad~on Ave., New York, N. Y. 
Cramer Div., Conrac Corp., Old Saybrook, Conn. 
EMD Components, Inc., 1450 East 289th St, Wickliffe. Ohio 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Electric Indicator Co., Inc.; 195 Danbury Rd., Wilton, Conn; 
Electronic Specialty Co., .Conn. Div., 401 Watertown Rd.; ThOmaston, Conn. 
English Elec. Co.,-Ltd:, English Bec. HoUse SIIInd; London,W.c. 2, Eng. 
Hansen Mfg. Co:, Inc., Box 23, Princeton, frid. .. 
Holtzer·Cabot. Cerp., 125 Amory St, Boston;: Mass. 
Hydro .. "re Dri., 3000 Winona Ave., Burbank;e&lil.1 ".' 
Indiana General Corp., 517 W. Walnut St;, pglesby, m .. 
Kollsman Motor Corp., Mill St, Dublin,I'4.·'::-, .. 
Muirhead Instrs., Ioc., 1101 Bristol Rd., Meluntainslde,NcJ: 
National Water Lift Co., 2220 Palm~r ~.i)<aliril82Oo, Mi~h. 
Pesco Pr~ucts, Z4700 N. Miles Rd,; '1!idrold, 'Ohio:, . 
Raymond Enn., Inc., 217 Smijh St MIddletown, C41nn. 
Singer-General Precision Inc., 1150'McBridHVL,' Little fIIlls, N; 1. . 
Skurka Engineering Co., 4002.N: Missicn'Rd:ilos Anseles, Calif.' 
Sunbeam Electronics, Box 8364, Ft. Laudettlllie. 'Fla, ' , 
Tachtronic Instrs., Inc., 1500 N. Front st.; New Ulin, Minn. ' 
Task Corporation, Box 3999, Anabeim, Calif. . . . 
Torque/Tronl~, 168 S. San G,brlel Blvd., San Gabriel, calif. 
UMC Electronics Co., 462 Sackett Point Rd., N. ~ven, ·Conn. 
Vactric Control Equipment Ltd., Garth Rd., Melrd~,Surrey, Engrand 

MOTORS, INCREMENTALSTEPpING-SEE 
MOTORS, STEPPING' '. 

MOTOlS,'INDUCTION' ". 
Allialca MfI. Ca. lac.; AII'-ncl, Ohio .... , .•.... . .. .. . • . • . . .. p i n3 
AsWand Electric ProdL Inc., 32.f12l1u!tne 'Itd:, LI. Co; N. Y'" P 1725 
ElectroniC s,acf*I\J Co., I. N. E. Sin" Blvd., Pdaad, Ore. 
Geyler.ftlves,422 S. PlSltlela Ara., Pasad.na, CaI: •..• :~.... p '1734 
aenelll ElectrirCa., Elclnl. Camp, Sa"~ Oper. 1 RtverRd., ScllenectadJ, It Y. 

. ..' . . p 1733 
Ganeral Time Corp., RII ... Terrlq\ln, COi!l. : ••• : ... "" ... . p 1037 
GIatIllndustrll., 2275 stanley Ave., DeytoI"Dbia ............. P 1738 
~nSWllcb • IlstJHelll, Inc., 1500 llerldel i1d., w.tirbutY; CIIII:', " 

.' . . . p·l?42 
HoWad Inds. DIY. MSL Inds,i1c., ~ 18t1i'$t" ~ ... WIsc.· p 1743. 
IMC lIagnaIica Carp., ~rn DIv. 510 ~In ~;.wI~IJ, N. Y. p 1145 

. KlnelDIic Corp., 873 S. Fair Dallt; Pasad .... , CalH. . . '. '., 
KlntronCo:; 28 S. PesatI.naAYL, Paldeu, CaUl. . •. ; •..... ' 'P 1748 
McLlan Engineering lab~ 70 WiIsfIlnrttn Rd., Pr!nC8lOn lunction, N. J. 

. . .., . p1750 
Rotatine: Components, 1580 flltb Ara., Bat Slipre, N.Y •.... ' .. : •.. p 17$4 
SaUyo SIW "'fI. CI., Lid., 17~ 1oC_ $h1.".1 MinatHu, Tokja, h,o. . ... . p 1753 
$IWJIr IndL, lac., 5445 Pack Rd., Arcedi., CaIB. . .... ; ..••. ! p 1.762 
Sp Instrrnnen!S Inc. ·1i11 Paa~ St;BII1ntree, ~ 
_r Co., DiI.1 Dif.,I,Flndeme AYL, Sa!n'mlll,ttL . .pI764, 1765 
Vemilrtn COip.; ~£elflril Ave.; farrriiqnle,p. •.... p 811,2681 
"e.1IIII Gaar CO" .. ElactroPrad.OIi'iDlptE,75W •. GllatI$!., Paiadena, 
'CiL ... , ...... ; ... : .. ; ... ; .......................... P 1772 

. West .... TlIIs!coU Campanants,OIv., Wm:esttt, Pa.· .. . . 
AlIis,Clutlmers, Box 512, Milwaukee, Wise.. '. 
Allis,'louis Co:, Div, LlttOillndS. ,421 E. stewart St., Milwaukee; Wisc. 
AmeriCan ElectroR~s; 100.1600 'E: V~lencii Dr., Fullerton, Catif, . 
Ametek, Inc., station Square Two, paoli, Pa. 
Ametek/lamb Elee., 627 la~e St.,'KeR~ Obio 
A!~nrtt DiStinctive Minilitullsi314:fiflN 
Birber.colman Co., DePt S,12116 Roc~.!~~til~iiioo~, 
Bodine Electric Cli., 2500 W. Bradley' IH.· .:. 
Bogue Electric Mfg. Co., .5Z.lowa St, patetSon,·N.I. 
BrevelProduc .• ,Carl~;.K'I. 

ChicagO{Ui .• 
terifury LOUiS,' MO. 
ContllfCorp., 330 Madison /iii., New Yorill, N. Y.· . . 
.Con~nental ElectricCo"inC" 32&feIiY ~,:, Wewark,,".! ' 
DeSOto .Electrlcal Pioo!lCts; .8~x23~;·liI:~,~.· ., .,.:. 
Doerr Electric Corp;, 1201'S. DOerr Rd.,.Cloda'rbUrg, 'If~c. , 

EMU Components, Inc., 1450 EaSt 289thS(WlI:kliffe, Ohio 
. . :;ass'Cenir!l1 Ave~'Dover, W. H • 

0.; Inc., 195· ilIlnbury !\"t,Wiltlin;·Conn.· . .: 
.. MIg. Co.; 800'V'e'ntrarAvl!:;·M1nneapoli$;:Mlrin:·.:·· 
Engllsh~. Co., Ltd., english Elee, House strsnd, LonilOn. W.C. 2, Eng. 
General·lilds. CP.; Taylor" Olive Sts;;'E1yrla;'Oliio ,':. .., . 
HoltZer-Coi!lol -GOrp., 125 AIlIory St; BostOn, MaSSi '.' 
I!lui Electric & Mfg,Co.; £,Fi;st &·OaIiSts.~Mansfield, OKlo 
Indiana t!eneral Cerp" S17 W: Wslnirt St., Oglesby, 111.: ' . 
lon~ Meltrola ClIP., 432 fairfield Ave., stamford, Coon .. 
f<a,to Engrg. Co.; 14151st Ave.,""'n~Mht~;, '. .. 
Kollsman Motor earp., Mill ,St. .. Du!olin,~a. . ,. 
la.ar Siegler, I~; 3171 'S: HandyDI:, Santa. Monica, CaIH. 
Lear Siegler, Inc.; Ramee Di':, .241' S. Abbi Rd., Elyria, O~io 
lincoln Electric Co;, 228m st, Clair Ave., Cleveland, Ohio 
Magnedyne, I.nc., 5580 EI Camin~'~eaf; Carlsbad, Calif. '. 
~rnt~ C~~., S32'F~t~ ~.; R!~~e; W:~'· ""':':' . 
Mqdel Rectlfiir Corp;, MRC E1ctrns. DIY., 5300 2IsIAve., Brooklyn, N. Y. 
Malon Motors & Coil Corp.,·3m Industrial Ave.,Roiling Meadows, III. 
Pesco PrOducts, 24700 N.MilesRd., Bedford, "Ohio 
Porter, H. Il Company, Inc., Portir Bldg:, Pittsburgh, Pa. 
Reliance [Iec. Co.,24701 Euclid Ave.,:Clevelarid, Ohill 
Robbins & Meyers, Inc., 1345 Lagonda Ave.; Springfield, Ohio 
Shigoto Industries, Inc.; 350 RflII Ave., New York, N. Y. . ... 
Singer-General Precision, Inc.; /(earfott Ojv, 12690 Elmwood Ave., N.W., 

Cleveland •. Ohio' '. . . 
Slnger-General Preclsilln·!nc., 1150 McBride Ave., Littte Falls, N. I. 

;SkinneJ PolynoidDiv .. 95.' Edgewood Ave., N"rBritain, Conn. 
Skurka Engineering CO., 4002 N. M!$si0n Rd.,'Los Angeles, Calif.' 
Sterling Electric 'Po\Otors;'lnc:;'54jl! TelegrsphRd., Los Angeles;'eaiW.· 
Sunbeam Electronics, Box 8364, Ft lauderdale, Fla. . 
Tachtronic Instrs., Ine., J500 N. Front St, ~ew Ulm, Minn. 
Task COrporation, Box 3999,. Anah.eim, Calif. 
Tokyo Elec. Co., Ltd., 14-8; 1cChonie, Ueh~Kanda, Ch~olfa.ku,Tokyo, lap. 
UPPCO Inc., 9IlO S. Des Plaines, Chicago, iii. 
Universal Elec!ric Co., 31iD E.' Main St, Owosso, Mich. 
Vactric Control Equlpmentltd., Garth Rd., Morden, Surrey, England, 
Varo, Inc., Electrokinetics Div., 402 E. Guterrez st., Santa Barbara, Calif. 
Welco Inds. Inc., 9027 Shell Ave;, Cincinnati, Ohio .. 
Westinghouse Elec. Corp.; Defense Prods., Box 2278, Pittsburgh, Pa. 
Westinghouse Elec. Corp:', Indus!rial Group, 'Box 868, Pittsburglli. Pa. 

MOTORS, MINIATURE-5EE 
MOIORS, FRACTIONAL HP 

MOTORS •. PERMANENT MAGNET' I. . 
Automation Div.lopmentCa., ,1IU5W. Jetftrson Blvd. CllverlilJ, CalH; 

. .. . P 2660 
CedI! DIv., Controt DaII, 58G6 ". 3&lh St, Mllneaptl~ MnM. P tn6 
Cllftal DIY., Marple at BrtaIlwlJ, CIIfIIn H&btL, PI. •.•. , . . . p . tn1 
GeyIaI.fIive$, 422 S. PaudeRI Ave., Pallldlll, Cal. •.•.•••••• P 1735 
Gennl Electric Ca., Detrn.CaII,. Sales Op"., 1 Rirer 1t1!. Schenastedy, N. Y. 

. ,. . , P 1733 
Caurel Time Carp., RII." TOrringtol, COllI. .••••....•.... p 1037 
Globe tlllfustrllS, 2275 stanley Ave" Dayton, Ohili ..•. ,...... I ~ 1739 
Haydon, A. W. Co., 232 I\. E1mSt, WII._, COnn. . • . 
IIIC Meanetin ClIP;, Elste,. DIY., 57fi.Maln St, W.slbulJ, N. Y, P 1(45 
tMC Magnatle Corp., Western DIr., _ Walker Ave. MayWiod, caDI. ' 

KlneiDI~ CO"., 873 S. Fair ,allt,Pasadena, Calff. 
. . .. . pI745' 

KitIInIII Ca., 295. Pasadelil·Aft., Pasadana, Catff. . ..••.• '. . p 174$ 
McLean Engineering labs, 70 Wasl1in;tui Rd., Princeton JUlCtlal, N. J.. 

p 1750 
PnclsiDli Timer CI., Inc., G' WesleyA,e:, Westbroak, COlli. 
Rotallng CaIlpDII'nII, ·15\10 filth ~v.., Bay'SbOIl, N. Y; ,. p 1754, 1761 
Sawyer Inds. i1c.~ 54-l5 Patf( Rd~ Arcadia, CIIH. . ....•..... ; p 1762 
SIrro·Tek Prodacts Cmpany, 11181 Geflte Rd., Hawtlorne, II. I. .. p 1763 
_ Instrrnnents Ine., 110 Paa~ St, IIIIIrrtreI, Mils. 
Sinpr Ca., Dlebl DIY. Flnderlt·l".; SImIrvltl., II. I. . .... ;.P 176S 
s..,erlor Elactric Ca., 1Il10 lIiddla St, Bllltol, CenL .... p 1768,1769 
Vernltran Carp., 5& Cantrallra.,fanninPale, N. Y. ..•.• p 811,2680 
Waste,. Cear Car,., Dectro Prod .•• !Y., Dlpt E;75 w.areen St; PeSalllna, 
Cal ........... L ........... .:.: ... c.: ...... ,........ P 1772 

YISbwa Elactrlc A.erIca, lic, ll1t1l1iaslJr. Oek8iook, ID •. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Canl. 
Ametek/lamb Elec., 627 Lake St.1 Kent, Ohio 
Arisl .. Craft Distinctive Miniatures, 314' filthA,e., New York, No' Y. 
Barber-Colman Co., Dept. S, 12116 Rock St, Rockford; III.' 
BirkeJ Electric .Sales Co.tal9 Broad Ave:, Ridgefield,· N'I..:· • 
8ergen labs., Inc., 60 Spruce St,' Paterson, N. I • 
Bogue Electric Mfg. Co:," 52 Iowa st:, PatersDII, N; I. 
Brevel ProdUcts Corp., Broad & 16th St., Carlstad~ N. I., 
Brushless Motors Elctrns., Inc., 241 Lake Howell Rd., Casselberry, Fla. 
Carter Motor Co., 2711 W. George St,. Chicago, III. 
Contro~ Company of America, 96sS Soreng Ave., Schiller Park; III. 
Cramer ·Div., Conrac torp., Old-Sayilrook, Conn. .:. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electro-Cralt Corp., 1600 2nd.-st" S:,Hopkins'Minn, ..... 
Bectronic Specialty Co., Corin. Div:;4OI Watertown Rd., Thomaston,conn. 
Generallnds: Co., Taylor &onve 'siS.iByria, Ohio' . 
Heller, G. Il, Corp., Box 14746, las Vegas, Nev. 
Indiana General Corp., 517 W. Walnut'st., Oglesby, III. 
Inland Motor Coip. of Va.;,5OJ)·FirStst:, Redford, Va • 
Jones Motrola ClIP., 432 Fairfield AYe., Stamford, Coon. 
KoIlsman' Motor Corp., MiII,.St, Dublin,. Pa. .,. . . 
Lee~.lfeville Co., 1374 East 51s1 st.,CI8'!elahd, Philo 
Magl)8dyrie,lnc., 55811E1 qam~no ~eal, Carlsbad, Calif.. 
Photoeircults Corp., 31 Sea Oliff Ave;, Glen Cove, N. ·Y. 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Rae Meltor Corp., Box 518, McHenry, III:· . 
Reliance Elee. Co.,' 24701: EuClrd·Aye.;:Cleveland,Oh\&,· ",' 
Sh,lgoto Indu$lries, Inc., 350'fIftII~ve:, ~w YoI.k, N. Y./.' ' 
Siemens Ame~ica Inc., 35D.Fiftll:Ave.:New·York; N; Y •.. 
Singer-General Precision 11Ie.,' l150·MtBri4e AVfl:,Ljtlle falls, If, t 
Standard Preelsion·DIv.; 41051'1.' Pawnee; 'lfri:llilai ·Kans;', ,.' . 
stuart, Mattbsw ~ Co., ~65D DylfAve, •. Bronx,.:ri: Y: .' . 
SUnbeam Electroni~ .. . .' .. la:. . ," .' 

, "TRW,Electronics, 1100 ~~ndijh'Ave.,:LOS :CBI.H. ,'. . ' ", '. 
. . Union Carbide Corp., ColiSunierPiGilucts' ~HlAve., NeWiY6r~; N. v:' ' 



Vactric Control Equipment lid., Garth Rd., Morden, Surrey, ~gland 
Varo General, Garland Bank Bldg., Garland, Tex. 
Varo, Inc., Electrokinetics Div., 402 ~ Guterrez St, Santa Bar~ra, Calif. 
Westinghouse Elee. CO/II., Defense Prods., Box 2278, Pittsburgh, Pa. 
Westinghouse Elec. CO/II., Industrial Group, Box 868, Pittsburgh, Pa. 

MOTORS. PRINTED CIRCUIT 
Ha,.. SWftU& IlIIIIument, Inc.. 1500 Meriden Rd., Watadlury, COIIII. 
Verailrln CO/II., 58 Central AVI., Farmingdale, N. Y. 
Heller, G. K., Corp., Box 14746, las Vegas, Nev. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Cain. 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 

MOTORS SELSYN-
SEE MOTORS. SYNCHRONOUS 

MOTORS. SERVO ELECTRIC 
Amphenol CUlllctor Div., 2801 S. 25111 Ave.,Broadvlew, III. 

p 869,871.872 
Automation Dmlopmlll Co., 9905 W. Jefferson Blvd, Culver City, Cain. 

P 2660 
Beckman 1II1II. Inc., Hilipot Dlv. 2500 Harbor Blvd. fullerton, Cain. 
Bowmar IIIItrIIII.at Clrp., 81JOO Blulltan Rd., Ft Wayne, Ind. ... P 1021 
Cedar Dlv., CIRtrll Data, 5806 W. 38th St, MJoneapolis. MAlIn. p 1726 
Clifton Div., MIrpIe at Broadway, Clifton HgIIts., Pa. .. • . . . . . p 1727 
Dale Electronics, Sioux Dlv., Box 180, Yankton, S. D. •...•... p 1728 
Dynamic Instrument Corp. Dept EEM, 115l Belllpage ad. Pill",iIw, N. Y. 

p 1729 
Gaylor·Rives. 422 S. Pasadena Ave., Pasadena, Cal 
General Electric Ca. E1ctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

, p 1733 
Globe Industries. 2275 Stanley Ave., Dayton, Oblo 
Harawe Servo ~ants., Westtown Rd. W. Chuter Pke., W. Chester, Pa. 

Howard Inds., Olv. MSL lads., Ine., 2420 18tb St, Recine, Wise. 
IMC Magnetics Corp. Eastern DIY., 510 Main St, Westlillry, N. Y. 
Kinelogic Corp., 813 S. fair Oaks, Pasadena, Cain. 

p 1741 
p 1743 
p 1745 

Kintron Co., 29 S. Pasadena Ave., Pwdena, Cain. . . . . . . . . . p 1148 
Ledex Div., Ledex Inc., 126 Webster St, Dayton, Ohio ....... p 1141 
Rotating Components, 15llO filth Ave., Bay Shore, N. Y. p 1754,1758 
Serva·Tek Products Company, 1086 Goftle Rd, Hawthorne, N. J. .. p 1763 
SiIIger Co., Diebl DIY., finderne Ave., Somerville, N. J. ....... p 1765 
Vernitron Coip., 59 Central Ave., Farmingdale, N. Y. 

p 1771,2679,2681,2683 
Wastern Gear Corp., Electra Prod. Ow. Dept Eo 15 W. Groen St, Pasadena. 
Cal ...... ............ ........ ..... ............. p 1772 

Weston·Transicoll Components Dlv., Worcester, Pa. ..•.•..... p 2618 
Yasllawa Electric America, Inc.. 100 Bliss Dr .. Oak Brook, III. .. p 2682 
American Electronics, Inc., 1600 ~ Valencia Dr., Fullerton, Calif. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Ametek/lamb Elec., 627 Lake St., Kent, Ohio 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Barber.colman Co., Dept. S, 12116 Rock St., Rockford, III. 
8endix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bodine Electric Co., 2500 W. Bradley Pl., Chicago, III. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Bowmar Canada Ltd., Rideau River Rd., Ottawa, Ontario, Can. 
Brushless Motors Elctrns., Inc., 241 lake Howell Rd., Casselberry, Fla. 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
E1ettro·Cralt Corp., 1600 2nd st., S., Hopkins, Minn. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
English E1ec. Co., Ltd., English Ele~ House Strand, London, W.C. 2, Eng. 
Esterline Angus Div., Esterline Carp., Box 24000, Indianapol~, Ind. 
Holtzer·Cabat Corp., 125 Amory St, Boston, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2101 4th Ave. S:, Minneapoli~ Minn. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell,lnc., Industrial Div., 1I00 Virginia Dr., Ft. Washington,'Pa. 
Honeywell, Precision Meter Div., Grenier Field, Manchester, N. H. 
Knapton Assocs., 11 Mulberry st., Nashua, N. H. 
Kollsman Motor Carp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3111 S. Bundy Dr., Santa Monica, Calif. 
leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Magnedyne, Inc., 5580 Ei Camino Real, Carls~d, Calif. 
McMaster PrQducts Corp., 4200 W. Victor~ PIle., Chicago, III. 
Muirhead Instrs., In~, 1101 Bristol Rd., Mountainside, N. J. 
Photocircuits Carp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Reliance Elec. Co" 24701 Euclid Ave., Cleveland, Ohio 
Servotronits, Inc., 3901 Union Rd., Buffalo, N. Y. 

. Siemens America Inc" 350 Fifth Ave., New York, N. Y. 
Singer·General Precision Inc., 1I50 McBride Ave., Little Falls, N. J. 
Skurka Engineering Co., 4002 N. Mission Rd., los Angeles, Calif. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Sunbeam Electronics, Box 8364, Ft. lauderdale, Fla. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Tachtronic Instrs., Inc., 1500 N. Front St, New Ulm, Minn. 
Vactric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelingbuysen Ave., 

Newark, N. J. 
. Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

MOTORS. SQUIRREL CAGE 
Gaylor·Rives. 422 S. Pasadena Ave. Pasadena, Cal. 
General Electric Ca., Elclm. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Howanl Indt, Div. MSL Inds., Inc., 2420 18th St, Racine, Wise. 
IMC Magnetics Corp., Eastern Div., 570 Main St, Westbury, N. Y. 
Rotating Components, 15llO fHtb Ave., Bay Shore, N. Y......... p 1754 
Sigma Instroments Inc. 110 Pearl St, Braintree, Mass. 
Singer Co., Diebl Dlv., flnderne Ave., Somerville, N. J. 
Vemitron Cerp, 59 Central Ave., farmingdale, N. Y. 
Western Gear Corp., Electra Prod. Div., Dept Eo 15 W. Green St, Pasadena, 
Cal. . 

Allis-Chalmers, Box 512, Milwaukee, Wise. 
Allis, Louis Co., Div. litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Ametek/lamb Elee., 627 lake St., Kent, Ohio 
Bodine 8ectric Co., 2500 W. Bradley PI., Chicago, III. 

Bogue Electric Mfg. Co., 52 Iowa St, Paterson, N. J. 
Brevel Products Corp., Broad & 16th St., Carlstadt, N. J. 
Century Electric Co., 18116 Pine st., St. louis, Mo. 
Continental Electric Co., Inc., 325 Ferry st., Newark, N. J. 
DeSoto Electrical Products, Box 239, DeSoto, Mo. 
Doerr Electric Corp., 1201 S. Doerr Rd., Cedarburg, Wisc. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Electric Indicator .Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electric Machinery Mfg. Co., 600 Central Ave., Minneapolis, Minn. 
Electronic Specialty Co., Cann. Div., 401 Watertown Rd., Thomaston, Conn. 
English Elec. Co., ltd., English Elec. House Strand, landon, W.C. 2, Eng. 
Holtzer·Cabot Corp., 125 Amory St., Boston, Mass. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Lear Siegler, In~, Romec Div., 241 S. Abbe Rd., Elyria, Ohio 
Lincoln Electric Co., 22801 SI. Clair Ave., Cleveland, Ohio 
Magnedyne, Inc., 5580 EI Camino Real, Carlsbad, Calif. 
Pesco Products, 24700 N. Miles Rd., Bedford, Ohio 
Porter, H. K. Company, Inc" Porter Bldg., Pittsburgh, Pa. 
Reliance Elec. Ca., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 Lagonda Ave., Springfield, Ohio 
Singer-General Precision, Inc., Kearfotl Div., 12690 Elmwood Ave., N.W., 

Cleveland, Ohio 
Singer-General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
S.kurka Engineering Co., 4002 N. Mission Rd., t.os Angeles, Calif, 
Sterling Electric Motors, Inc., 5401 Telegraph Rd., los Angeles, Calif. 
Sunbeam Electronics, Box 8364, Ft. lauderdale, Fla. 
Task Corporation, Box 3999, Anaheim, Calif. 
Transco Motor Mfg. Inc., 5445 Peck Rd" Arcadia, Cain. 
Universal Electric Co., 300 E. Main St., Owosso, Mich. 
Vactric Control Equipment ltd., Garth Rd., Morden, Surrey, England 
Varo General, Garland Bank Bldg., Gariand, Tex. 
Varo,lnc., Electrokinetics Div., 402 £. Guterrez St .. Santa Barbara, Calif. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Westinghouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 

MOTORS. STEPPING 
Aeroflex laboratories, Inc., Soutb Service Rd., Plainview, N. Y. 
Automation Development Co., 9905 W. Jelllrson Blvd., Culver City, CaIH. 

Bowmar Instrument CO/II. 8000 Blu1Iton Rd., ft Wayne, Ind. . .. 
Cedar Div., Control Data. 5806 W. 38th St, Minneapolis, MIIDn. 
Clifton Div., Marple at Broadway, Clnton HgIIts., Pa. . .•.... 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
GAP Instrument Corp., 11 Brooklyn Ave., Westbury, N. Y. 
Gaylor·Rives, 422 S. Pasadena Ave., Pasadena, Cal. 

p 2660 
p 1021 
p tn6 
pln7 

Harowe Servo Conts., Westtown Rd. W. Chester PIle., W. Cbester, Pa. 
p 1741 

Haydon, A. W. Co. 232 N. Elm st., Watarbury, Conn. . •...... , p 1040 
Heinemann Electric Co., 2636 Brunswick Pike, Trenton, N. J. ... p 2731 
IMC MagnetiC Corp., Western Div., 6058 Walker Ave., Maywood, Calif. 

p 1745 
Icon Corp., 156 Sixth St., Cambridge, Mass. .. . . . . . . . . . . . . .. p 1042 

. Ledex DIv., Ledex Inc., 126 Webster St, Dayton, Ohio ....... p 1747 
Sigma InstfllDlents Inc., 110 Pearl St, illaintree, Mass. 
Singer Co., Diehl Dlv., rmderne Ave., Somervillt, N. J. ..•. . . . p 1765 
Superior Electric Co., 1000 Middle St, Bristol, Conn. ... p 1768,1769 
VernRron Corp., 59 Central Ave., Farmingdale, H. Y. p 811, 2679, 2681 
W.st.rn Gear CO/II .• Electro Prod. Olv .. Dept Eo 15 W. Green St, Pasadena. 
Cal. 

Wesion·YranslooiJ Components DIv., Worcester, Pa. .......... p 2678 
Zenrad Controls Co., 1515 A.P.s., Santa Barbara, Calif. . . . . . . p 1056 
Abrams Instrument Corp., 606 E. Shiawassee St, Lansing, Mich. 
American Electronics, Inc., 1600 ~ Valencia Dr., Fullerton, Calif. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Bergen labs., Inc., 60 Spruce St, Paterson, N. J. 
Bogue Electric Mfg. Co., 52 Iowa st., Paterson, N. J. 
Bowmar Canada Ltd., Rideau River Rd., Ottswa, Ontario, Can. 
Computer Devices, 11925 Burke St., Santa Fe Springs, Calif. 
Doerr Electric Corp.,1201 S. Doerr Rd., Cedarburg, Wisc. 
Electric Tachometer Corp., 68th & Upland Sts., Philadelphia, Pa. 
English Elec. Ca., Ltd., Engl~h Elec. House Strand, london, W.C. 2, Eng. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
Millitest Corp., 88 Madison Ave., Hempstead, N. Y. 
Muirhead Inslrs., Inc., '1101 Bristol Rd., Mountainside, N. J. 
Pesco Products, 24700 N. Miles Rd., Bedford, Ohio 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y . 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Singer·General Precision In~, 1150 McBride Ave., little Falls, N. J. 
Solvere, Inc., 2440 W. Carson St, Torrance, Calif. 
Sunbeam Electronics, Box 8364, Ft. lauderdale, Fla. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Vactric Control Equipment ltd., Garth Rd., Morden, Surrey, England 
Vibrac Corp., Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 
Warner Electric Brake & clutch Co., Beloit, Wisc. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa., 

MOTORS. SYNCHRONOUS· 
Ashland Electric Prods. Inc., 32.fl2 Queens Blvd, L I. C., N. Y. .. P 1725 
Automation Development Co., 9905 W. Jefferson BlYd .. Culver City, Calil. 

. P 2660 
BeCkman 1II1II. IRC., Hellpot DIY., 2500 Harbor Blvd., fullerton, Calif. 
Cedar DiY., Control Date, 5806 W. 36th St, Minneapllls, Mnnn. P 1 n6 
Clifton Div., Marple at Broadway, Clifton H&hts .. Pa. ........ p 1727 
Dale Electronics. Sioux Div., Box 180, Yankton, S. D. .••...•. P 1728 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Gaylor.jJives,422 S. Pasadena Ave., Pasadena. Cal. .... .. P 1735,1736 
General Electric Co., E1ctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1733 
General Tlma Clip., RIa. 8, YerrlngtOn, Cun. .............. P 1037 
Globe Industries, 22~ Stanl., Ave., Dayton, Ohio •..•....... P 1738 
Harowe Servo Conts., Westtown Rd. W. Chester PIle., W. Cbester, Pa. 

P 1741 
Haydon, A. W. Co. 232 N. Elm St, Watadlury, Conn. .......•. p 1040 

MOTORS. TORQUE 

Haydon Switch l Instrument, Inc., 1500 Merldan RI., Waterbury, COlli. 

Howanl Indt, Div. MSL Inds., Inc., 2420 18111 St, Racine, Wisc. 
Hurst Mig. Corp., P.O. Box 328, PrlRcel1m, Ind •............. 
IMC Magnetics Corp., Eastern Dlv., 510 Main St, Westbury, N. Y. 
Klneloglc Corp., 813 S. Fair Oaks. Pasadena, Calif. 

P 1742 
p 1743 
P 1744 
p 1745 

IIntron Co., 29 S. Pasadena Ave. Pasldena, CallI. •. • • . • . . . P 1748 
McLean Eng/neerlag Labs, 10 Washington Rd., Princeton Junction, N. J. 

p 1750 
Pennwood Numechmn Co., 1249 frankstown Ave, Pittsburg\!, Pa. 
Precishm Timer Co., Inc., 400 WesllY Ave., Westbrook, Conn. 
Rotating Components, 1510 fHtb Ave., Bay Shora, N. Y. .. p 1754-1756 
Sankyo Seiki MIg. Co., Ltd., 11·21·Chome Shlnbasbl MinatHu, Tokye,laf. 

p 1153 
Sawyer Inds., Inc., 5445 Peck Rd., Arcadia. CaIn. ............ P 1762 
Sigma Instruments Inc., 110 Pearl St, Braintree, MaSs. 
Singer Co., Diehl Ow., flnderna Ave. Somerville, N. J. . . . P 1764, 1765 
Superior Electric Ca., 1000 Middle St, Bristol, COlli. .... p 1768,1169 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. 
Vernitron Corp., 59 Central Ave., farmingdale, N. Y. .••. p 2679,2681 
Vocallae Co. of Amerlta, Coulter St, Old Saybrook, Conn. .... P 1022 
Western Gear CorP .. Electra Prod. DIv., Dept E, 15 W. Green St, Pasadena, 

Cal. ............................................ P 1772 
Weston·YranslcolJ Components Dlv., Worcester, PI. .......... p 2678 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Allis, louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American.Electronics, Inc., 1600 E. Valencia Dr., Fullerton, Cain. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Barber·Colman Co., Dept. S. 12116 Rock St., Rockford, III. 
Beau Motor Div., 460 Sackett Pt. Rd., N. Haven, Conn. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bergen labs., Inc., 60 Spruce St, Paterson, N. J. 
Bodine Electric Co., 2500 W. Bradley Pl., Chicago, III. 
Bogue Electric Mfg. Co., 52 Iowa St, Paterson, N. J. 
Bowmar Canada Ltd., Rideau River Rd., Ottawa, Ontario, Can. 
Brushless Motors Eictrns., Inc., 241 lake Howell Rd., Casselberry, Fla. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controls Company 01 America, 9655 Soreng Ave., Schiller Park, III. 
Cramer Div., Conrac Corp., Old Saybrook, Conn. 
Doerr Electric Corp., 1201 S. Doerr Rd., Cedarburg, Wisc. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electric Machinery Mfg. Co., 800 Central Ave., Minneapolis, Minn. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
English Elec. Co., ltd., English E1ec. House Strand, London, W.C. 2, Eng. 
Glidden·Durkee Div., 900 Union Commerce Bldg., Cleveland, Ohio 
Hansen Mfg. Co., Inc., Box 23, Princeton, Ind. 
Holtzer-Cabot Corp., 125 Amory St., Boston, Mass. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. WaShington, Pa. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Indiana General Corp., 517 W. Walnut St., Oglesby, III. 
Kato Engrg. Co., 1415 1st Ave., Mankato, Minn. 
Kollsman Motor Corp., Mill st., Dublin, Pa . 
lear Siegler, Inc., 3171 S. Bundy Dr" Santa Monica, Cam. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
Molon Motors & Coil Corp., 3737 Industrial Ave., Rolling Meadows, III. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. ' 
National Water Lift Co., 2220 Palmer Ave., Kalamazoo, Mich. 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Porter, H. K. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 lagonda Ave., Springfield, Ohio 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Skurka Engineering Co., 4002 N. Mission Rd., los Angeles, Calif. 
Solvere, Inc., 2440 W. Carson St, Torrance, Calif. 
Stuart, Matthew & Co., 3650 Dyre Ave" Bronx, N. Y. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Tachtronic Instrs., Inc., 1500 N. Front St, New Ulm, Minn. 
Task Corporation, Box 3999, Anaheim, Calif. 
Torque/Tronics, 168 S. San Gabriel Blvd., San Gabriel, Calif. 
UMC Electronics Co., 462 Sackett Point Rd., N. Haven, Conn. 
UPPCO Inc., 900 S. Des Plaines, Chicago, III. 
USM Corp., 81 Bay state Rd" Wakefield, Mass. 
Universal Electric Co .. 300 E. Main St., Owosso, Mich. 
Vactric Control Equipment ltd., Garth Rd., Morden, Surrey, England 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Westinghouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Yewter Corp., 1885 Palmer Ave., larchmont, N.Y. 

MOTORS. SYNCHRONOUS POLARIZED
SEE MOTORS. SYNCHRONOUS 

MOTORS. TIMING-SEE MOTORS. CLOCK 
AND TIMING 

MOTORS. TORQUE 
AeraHex laboratories, Inc, Soutll Service Rd., Plainview, N. Y. .. P 1721 
Ashland Electric Prods. Inc., 32.fl2 Queens Blvd., L I. C., N. Y. .. P 1725 
Cedar Div., Control Data, 5806 W. 36111 St, Minneapolis, MnnA. P 1726 
Clifton Div., Marple at Broadway, Clnton Hgbts., Pa. • • • • . . . • P 1727 
Gaylor·Rlves. 422 S. Pasadena Ave., Pasadena. Cat. .•..••.•.. p 1736 
General Electric Ca., Elctrn. Compo Sales Oper., 1 River Rd., Scbenectady, N. Y. 

Globe Industries, 2215 StanJay Ave., Dayton, Ohio .....•..... 
Howard Inds., Div. MSL Inds., Inc., 2420 lBIb St, RacIne, Wise. 
IMC Magnetics Corp., Eastern Div., 570 ,,!ain St, Westbury, N. Y. 
Kineloglc Corp., 873 S. faIr Oaks, Pasadena, CalK. 
Kintron Co., 29 S. Pasadena Ave., Pasadlna, Calif. . . ....... . 
Rotating Components, 1580 fillb Ave., Bay Shore, N. Y .. 
Sawyer Inds., Inc., 5445 Peck Rd., Arcadia, Cain. . ...... . 
Sigma Instruments Inc .. 110 Pea~ St, Braintree, MI5s. 

eem/1969 

p 1733-
P 1738 
p 1743 
P 1745 

p1748 
p 1754 
p 1762 
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MOTORS. TORQUE (Cont'd). 

Singer C •. , Diehl DIY., Flnderne Ave., Semervllle, N. I. 
SlIjItdor EleCllic Co., lDDD Mi1Idle St, Bristol, Conn. ........ p 1769 
Vemitron Corp.,.59 Central Ave., farmingdale, N. Y. •.•. p 2679-2681 
VOI:3llne Co. of America, Coulter St, Old SaybrGo~, Conn. .... p 1022 
Western Gear Corp., Electro Prod. DiY, Dept E, 75 W. Green St, Pmdenl, 
Cal ............................................ p 1772, 

WesI1Jn-TranslcoD Components DiY., Worcester, Pa. ......•... p .2678 
American Electronics, Inc., 1600 E. Valencia Dr., fullerton, Calif. 
Amelek/lamb Eiec., 627 lake St., Kent, Ohio 
Assemb~.(Jveriand, 3650 Hildrege Ave., los Angeles, Calif. 
Bariler Electric Sales Co., 339 Broad Ave., Ridgefield, N. J. 
Beau Motor Div., 460 Sackett Pl. Rd., N. Haven, Conn. 
Bodine Electric Co., 2500 W. Bradley PI., Chicago, III. 
Bogue EleCllic Mfg. Co., 52 Iowa St., Paterson, N. J. 
Carter Motor Co., 2711 W. George St., Chicago, III. 
Doerr EleCllic Corp., 1201 S. Doerr Rd., Cedarburg, Wisc. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electro-Craft Corp., 1600 2nd St, S., Hopkins, Minn. 
EleCllonic Specialty Co., Conn. Dlv., 401 Watertown Rd., Thomaston, Conn. 
English Elee. Co., ltd, Englbh Elec. House Strand, lundon, W.C. 2, Eng. 
General Inds. Co., Taylor & Olive Sts., Elyria, Ohio 
Hobbs Mig. Co., 666 lincoln St:, Worcester, Mass. 
Holtzer-Cabot Corp., 125 Amory St., Boston, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Indiana General Corp., 517 W. Walnut St., Oglesby, III. 
Inland Motor Corp. of Va., SOl first St., Radford, Va. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Magnedyne, Inc., 5580 EI Camino Real, Carlsbad, Calif. 
Mechanics For Elctrns., lnc., 152 Sixth St., Cambridge, Mass. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. I. 
Phoiocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Porter, H. II. Company, Inc., Porter Bldg., Pittsburgh, P •. 
Retiance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 lagonda Ave., Springfield, Ohio 
Servotronics, Inc., 3901 Union Rd., Buffalo, N. Y. 
S~mens America Inc., 350 Fifth Ave. New York, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., little falls, N. J. 
Skurka Engineering Co., 4002 N. Mission Rd., los Angeles, Calif. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Stancil./Joffman Corp., 921 N. Highland Ave., Hollywood, Calif. 
Sunbeam Electronics, Box 8364, ft. lauderdale, Fla. 
Task Corporation, Box 3999, Anaheim, Calif. 
UMC Electronics Co., 462 Sackett Point Rd., N. Haven, Conn. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 

MOTORS. UNIVERSAL (A·C OR D·C 
OPERATION) 

General EJeCllic Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y.· 
Gtoht Industries, 2215 Stanley Ave., Dayton, Ohio 
Howanllnds., DiY. MSllnds., Inc., 2420 18th SI., Racine, Wisc. p 1743 
Sawyer Inds., Inc., 5445 Peck Rd., Arcadia, Cain. ........ p 1762 
Sigma Instruments Inc, 170 Pearl St, Braintree, Mass. 
Singer Co., Diebl DIv., flnderna Ave., Somerville, N. I. 
American Electronics, Inc., 1600 E. Valencia Dr., fullerton, Calif. 
Amelek, Inc., Station Square Two, Paoli, Pa. 
Ametek/lamb Elec., 627 lake St, Kent, Ohio 
Bodine Electric Co., 2500 W. Bradley PI., Chicago, III. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Carler Motor Co., 2711 W. George St., Chicago, III. 
Dd.clave Corp., 54 Kinkel St., Westbury, N. Y. 
Dumore Co., 1300 17 St., Racine, Wisc. 
Dyna Technology Inc., 2201 E. 7th St., Sioux City, Iowa 
Dynamic Air Engrg., Inc., 620 E. Dyer Rd., Santa Ana, Calif. 
Electric Indicator Co., Ine., 1~5 Danbury Rd., Wilton, Conn. 
Game Industries, Inc., 80 Commercial St., freeport, N. Y. 
Generallnds. Co., Taylor & Olive Sts., Elyria, Ohio 
Heller, G. 11., Corp., Box 14746, las Vegas, Nev. 
Holtzer-Cabot Corp., 125 Amory St., Boston, Wlass. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
lear Siegier, Inc., 3171 S. Bundy Dr., Santa t/;onica, Calif. 
Mameo Corp., 532 Fourth St., Racine, Wisc. 
Porter, H. II. Company, Inc., Porter Bldg., Pittsburgh, Pa. 
R ... Motor Corp., Box 518, McHenry, 111. 
Robbins & MeYtrs, Inc., 1345 lagonda Ave., Springfield, Ohio 
Siemens America Inc., 350 Fifth Ave., New YO'k, N. Y. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
Task Corporation, Box 3999, Anaheim, calif. 
Varo General, Garland Bank Bldg:, Garland, Tex. 
Westinghouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 

MOTORS. VACUUM 
Gaylor·Rlves, ~ S. Pasadena Ave., Pasadena, Cal. 
Slnpr'Co., Diehl DIv., flnderna A,e., Somerville, N. L 
Supe~or EleCllic Co., 1000 Middle St, Bristol, Conn. 
Amete~ Ine., Station Square Two, Paoli, Pa. 
Ametek/lamh Elec., 627 lake St., Kent, Ohio 
Porter, H. K. Company, Inc., Porler Bldg., Pittsburgh, Pa. 

""?~~~ct:lJ~r.t APPLICATIONS) 
AEllnc., P,O. Box 552, lansdale, Pa. 
Aeroftex laboratories, Inc., South Service Rd., Plainview, N. Y. 
BarrJ Centrols DiY., 700 Plemnt SI., Watertown, Mas.!........ p 576 
Discoe Corp., 1150 Northwest 70th St, ForUauderdale, AI. 
Douglas Microwave CO., RaRroad PI., Mamar.neck, H. Y. 
GC ElectrGnies, DepI.ID·l, 400 S. Wyman St, Rockford, III. 
GIG Sp~ Systems, Inc., 6381491h St H., St Petersblllg, fla. p 1675 
Phltco,ford Carp., C l Tioga Sts., Philadelphia, Pa. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
ScIeBlifi1:.Atianta Inc., Box 13654, AUanta, Sa. 

19. eem/l969 

Abalon Precision Mfg. Corp., 540 Casanova St., Bron" N. Y. 
Adronics, Inc., 271 Grove Ave., Verona, N. J. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Apelco Co., 213 [ Grand Ave., S. San Francisco, Calif. 
Bendix Corp., ·Navigation & Control Div., Teterboro, N.·J. 
Brooks & Perkins, Inc., 1950 W. fort St., Detroit Mich. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Dallas, Texas 
Connor Spring & Mfg. Co., 75 14th St., San francisco, Calif. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Craig Systems Corp., 360 Merrimack St, lawrence, Mass. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Te,. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 12410liette St., Manchester, N. H. 
Hi·lo Mfg. Corp., 1122 W. Newport, Chicago, 111. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., FuUerton, Cal. 
IE Manufacturing Co., 3039 W. CarroU Ave., Chicago, 111. 
Javex Eletrns., 9509 Oak Glen Rd., Cherry VaUey, Calif. 
lerrold Eleetronics Corp., 401 Walnut St., Philadelphia, Pa. 
K·W Engineering Works, N50, WI6328 Pin Oak Ct., Menomonee faUs, Wise. 
lord Mfg. CO.,1635 West 12th St., Erie, Pa. 
Master Mobile Mounts, 1000 Crystal Dr., Fort Myers, fla. 
Master Mobile Mounts, 1000 Crystals Dr., Ft. Myers, fla. 
Microflect Co., 3575 25th, S. E., Salem, Ore. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Micb. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Premax Prods. Div., Highland & CoUege Aves., Niagara FaUs, N. Y. 
Prodelin, Inc., Bo, 131, Hightstown, N. J. 
R·Columbia Products Co., Inc., 2008 st. Johns Ave., Highland Park, 111. 
Rf Systems, Inc., 155 King .St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Reeves Instr. Div., East Gate Blvd., Garden City, .N. Y. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria, UI. 
S & A Electronics, Inc., 202 W. Florence St., ToledO, Ohio 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 
Siteo Antennas, 10330 N. E. Marx St., Portland, Oregon 
Technical Appliance Corp., One Taco St, Sherburne, N. Y. 
Tempo TV Products Co., Box 4156, Sylmar, Calif. 
Tri·Ex Tower Corp., 7182 Rasmussen Ave., Visalia, Calif. 
Trylon, Inc., Elverson, Pa. 
Victor, R. f. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Webster Mfg. Co., 317 Roebling Rd., S. San Francisco, Calif. 

MOUNTS. CRT & ACCESSORIES 
Beta Instrument Corp., 371 Elliot St., Hevrlon Upper falls, Mass. P 1184 
Ian Hardware Mfg. Co., Inc., 47-27 36th St, Long Island City, H. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
loranger Mfg. Corp., P.O. Box 948, Warren, Pa. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 

MOUNTS. CRYSTAL 
AELInc., P.O. Box 552, Lansdale, Pa. ................... p 16SO 
Accurate Electronics Corp., Bo. 9351, Elyria, Ohio 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ...... p 1658 
E & M laboratories, 5388 Sterling Center Dr., WesHake Village, Cal. 
G T I Corporation, 310 Chestnut St, Mead,ille, Pa. ........• P 1218 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, fla. 
Premier Microwave Corp., 35 Hew Broad St, Port Chester, H. Y. 
alC Electronics Inc., 25 Marlin PI., Port Chester, N. Y. 
Raven EleCllDnics, Inc., 101 W. Alameda Ave., Burbank, Calif. " .p 1705 
Robinson·Hugenl, Inc., 800 E. BIh St., Hew Albany, Ind. ..•... p 977 
Vector Industries, 821 San Antonio Rd., Palo Alto, Cain. ' 
Waldom Electronics, Inc., 4633 West 53rd St, Chicago, III. 
Wayeline Inc., Bo/718, West Caldwell, N.I. 
Aircom, Inc., Rte. 16B, Union, N. H. 
CES Electronics, 2968 Ave. Z. Brooklyn, N. Y. 
Control Data Corp., 400 Border St, East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electronic Stds Corp. of Amer., 1426-30 W. Front St., Plainfield, N. J. 
General Microwave Corp., 155 Marine St, farmingdale, N. Y. 
Herley Inds., Inc., 175 Eileen Way, Syosset N.Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Isotronics, Inc., 12 Coffin Ave., New Bedford, Mass. 
Jemwr Glaswerk Schott & Geo. Inc., 200 Park Ave., New York, N. Y. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalera!!, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Mi·Kro Connectors Div., 40·09 21st St., long Island City, N. Y. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labS. Inc., 87 Cresent Rd., Needham HgIs., Mass. 
Microwave labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Omega labS., Inc, Haverhill St., Rowley, Mass. 
PRO Electronics, Inc.,.l2oo Prospect Ave., Westbury, N. Y. 
Pan American Trade Development Corp., 2 Park Ave., New York, N. Y. 
Quaker Electronics, Box 215, Hunlock Creek, Pa. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Victor, R. f. & Microwave Co., 38 W. Water St., Wakefield, Mass. 

MOUNTS. INTEGRATED CIRCUIT-SEE 
SOCKETS. INTEGRATED CIRCUIT-ALSO 
SEE HOLDERS & CARRIERS. I·C 

MOUNTS. KLYSTRON 
Dougias Microwave Co., RaliroadPl., Mamaroneck, N. Y. ....•. P 1658 
Hanla Microwave Corp., Plainview, N. Y. 
Premier Microwave Corp., 35 New Broad St, Pori Cbester, H. Y. 
RLe Electronics Inc.,15 Martin PI. Pori Chester, N. Y. 
Weinschel Engrg: Co. Inc., P.O. 80x 577, GaHkersburg, Md. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St, Winchester, Mass. 
English Electric Valve Co., ltd .• Chelmsford, Essex, Eng. 
General Microwave Corp., 155 Marine St, farmingdale, N. Y. 

Guide Industrios, Inc., 11855 'Wicks St., Sun Valley, Calif. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
PRO Electronics, Inc., 1200 Prosped Ave., Westbury, N. Y. 
Sage labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 

MOUNTS. MICROWAVE 
AElIne., P.O. Box 552, lansdale, PI. • .. .. .... .. •• ...... P 1~50 
Douglas Mlcr.wave Co., RaHroad PI., Mamaroneck, II. Y. •... . . P 1658 
Hanla Microwave Corp., Plainview, H. Y. 
Philc./Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 Mew Broad St, Port Chester, N. Y. 
lILC E1eClloeics Inc., 25 Martin PI., Pori Chester, N. Y. 
Raven E1ectrGnics, Inc., 101 W. Alameda Ave., Burbank, Calif, .. P 1705 
Vector Industries, 821 San Antonio Rd., Palo Alto, Calft. 
Waveline Inc., Box 718, West Caldwelt H.I. 
Welnschel EngrJ. Co. Inc., P.O. Box 577, Gafthermrg, Md. 
Aircorn, In~, Rte. 16B, Union, N. H. 
Alpha Industries, Inc., .381 Elliot St., Newton Upper falls, Mass. 
Astmlab, Inc., 4 McCalidless St., linden, N. J. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Christian Precision Mfg. Co., Inc., 12111 & Federal SIs., Camden, N. J. 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Elpac RF/Microwave, 18651 Von Karman.Ave., Irvine, Calif. 
Gabriel Electronics, Div. Maremont Corp., Saco, Me. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y: 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Cam. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd, Palo Alto, Calif. 
Hughes Aircra!!, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Metcom, Inc., 76 lafayette St:, Salem, Mass. 
Microflect Co., 3575 25th, S. E., Salem, Ore. 
Microlab/FXR, 10 Microlab Rd, livingston, N. I. 
Microwave Assecs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham HgIs., Mass. 
Microwave labs. of America, Box 13, Bay Sta., Brooklyn, N.Y. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Sage labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 

MOUNTS. MOBILE ANIENNA-
SEE MOUNTS. ANTENNA 

MOUNTS. MOTOR 
Barry Controls 01,., 700 Pleasant St, Watertown, Mas.!,....... P 576 
Theta Instrument Corp., Falrlleld, H. I. .................... P 15 I 3 
Henrite Products Corp., Bo, 1196, Morristown, Tenn. 
lord Mfg. Co., 1635 West 12111 St., Erie, Pa. 
Metropolitan Wire Goods Corp., 

N. Washington st. & George Ave., Wilkes·Barre, Pa. 

MOUNTS. SHOCK & VIBRATION 
Aerof1ex LaboratG!les, Inc., South Service Rd, Plainview, N. Y. 
Barry Controls DIv., 700 Pleasant St, Watertown, Mas.!. . .. • . .• P 576 
Technical Wire Products, Inc, 129 Dermody St, Cranford, H. 1 
Atlantic India Rubber Co., 571 W. Polk St, Chicago, III. 
Collins Radio Co., Cedar Rapids, Iowa 
Electrovert, Inc., 86 Hartford Ave., Mt Vernon, N. Y. 
GAr Corp., 140 West 51 St., New York, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Goodrich, B. f. Industrial Products Co., 500 S. Main St, Akron, Ohio 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hecht Rubber Corp., 482-484 Riversida Ave., Jacksonville, Fla. 
Henrite Products Corp., Box 1196, Morr~town, Tenn. 
Honeywell, Apparatus Cont. Div., 2701 fourth Ave., 8., Minneapolis, Minn. 
Jodee Plastics, Inc., 9903 foster Ave., Brooklyn, N. Y. 
lord Mfg. Co., 1635 West 12111 St., Erie, Pa. 
MB Electronics, Box 1825, New Haven, Conn. 
Matthews, R. Corp., E. Warren St., Fall River, Mass. 
Mecca, P.O. Bo, 36393, Houston, Tex. 
Minor Rubber Co., Inc., 69 Ackerman St, Bloomfield, N. I. 
National Gasket & Washer Corp., 124 East 25.St, New Yor~ N. Y. 
Raybestos·Manhattan, Inc., 61 Willett st., Passaic, N. J. 
Robintech, Incorporated, 3310 Vanowen St., Burbank, Calif. 
Shur·lok Corp., 1300 E. Normandy PI., Santa Ana, Calif. 
3M Co., 3M Center, St. PaUl, Minn. 

MOUNTS. TAPE HEAD 
International Eieclro-Macnelics Inc, Eric Dr. & Cornell Ave., Palatine, 111. 

p 549 
Hortronics Co. Inc., 810110111 A,a. N., Minneapoli~ Minn. 

P 557-559,561,564 
Auricord, 35-41 29th St" long Island City, N. Y. 
Visual Elctrns. Corp., 356 West 40th St, New Yor~ N. Y. 

MOON'S. THERMISTOR 
Douglas Microwave Co., RaDroad PI., Mamaroneck, N. Y. •••... P 1658 
Filmohm Di,., 37·11 47th Ave., long Island City, H. Y. •......• p 1671 
G T I Corporation, 310 Chestnut St, Maadvllle, Pa. 
Harda Mlcr.wave Corp., Plainview, N. Y. 
OKI EiCllns. of Amarica /nc., 500/506 8.E. 24th St, Ft Lauderdale, Fla. 
Premier Microwa,e Corp., 35 Hew Broad St, Pori Chester, N. Y. 
Welnsckel Engrg..Co. Inc., P.O. Box ~71, Galll1ersburg, Md. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Astrolab, Inc., 4 McCandless St., linden, N. J. ' 
Coax Devices, Inc., Box 23<J.EEM, Chelsea, Mass. 
General Microwave Corp., ISS Marine St, farmingdale, N. Y. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Calff. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Cal~. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Microlab/FXR, 10 Microlab Rd., livingstoo, N. J. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Toa Elclms. ltd., 235, Suwa-Cho, Shinjuk .. ku, Tokyo, Japan 
Vernron West Ine., 20245 Sunburst St., Chatsworth; Calif, 



MOUNTS, TRANSISTOR-SEE PADS, 
TRANSISTOR MOUNTING 

MSI CIRCUITS-SEE CIRCUITS, MEDIUM 
SCALE INTEGRATION 

MULTIPLEXERS (EXCLUDING HI·FI! 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester, N. Y. 
An Inc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St, Boston, Masl. 
Applied Research, Inc., 16 S. Bayles Ave., Port Washington, N. Y. 
AstrGdata, Inc., 240 E. Palais Rd., Anaheim, Cain. . ........ . 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. . ..... . 

p 1651 
p764 
p 762 

CalHornia Sys. Comp., Inc., 9116 Independence, Chatsworth, Cal. 
Computer Prods., Inc., 2801 E. Oakland Part Blvd., Ft Lauderdale, Fla. 
Dalco Inds., Inc., 1111 West 135th St, Gardena, Calif. ....... p 1660 
Data Device Corp., Dept 17, 100 Tech St., Hicksville, N. Y. .... p 776 
Datatron, Inc., 1582 Reynolds St, Santa Ana, Calif. 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
E & M Laboratories, 5388 Sterling Center Dr., Westlake Village, Cal. 
FHlh Dimension Inc., Box 483, Princeton, N. J. 
Frequency Engineering Labs, P.O. Box 521, Farmingdale, N. J. .. p 1674 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. .. p 528 
Interstate Electronics Corp., 101 E. Vermont Ave., Anaheim, Calif. p 1411 
Intronics, Inc., 51 Chapel St, Newlon, Mas~ .......... p 531 
Iso·Swltch Carp., 2955 Randolpb St, Costa Mesa, Calif. 
Nippon Elec. New Yart Inc., 200 Part Ave., Nlw Yort. N. Y. 
PPM Inc., 1016 Euclid Ave., Cleveland, Ohio 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
POrlchester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Micrawave Corp., 35 New Broad St, Port Chester, N. Y. 
Raytheon Computer, 2100 South Fairview St, Santa Ana, Calif. p 797,798 
Scientific Data Systems Inc., 101 S. Aviation BI., EI Segundo, Cal. p 801 
Solid State Elctrn. Corp., 15321 Rayen St, SepulYeds, Cal. 
Stellarmetric~ 416 E. Cota St., Santa Barbara, Calli. ....•..• p 2794 
Tele·Slgnal Corp., 250 Crassways Part Dr., Woodbury, N. Y. 
TeXlCan Microwave Prods. Corp., 4610 N. Franklin Rd., Indianapoll~ Ind. 
Tawson Labs Inc., 1400 Taylor Ave., Baltimora, Md. ......... p 807 
Transco Praducts, 4241 Gllncoe Ave., Venice, Calif. ........ p 1711 
Unhollz·Oickle Corp., 3000 Whitney Ave., Hamden, Conn. 
VeclOr Industries, 821 San Antonio Rd., Palo Alto, Calil. P 1717 
Veller, A. R. Co., Box 143, Rebersburg, Pa. .............. P 2162 
Aerojet·General Corp., 1100 W. Hollyvale, Azusa, Calif. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Allen·Bradley,Co., 1201 South 2nd St, Milwaukee, Wise. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Applied Elctrns. Corp. of N. I., Box 43, Metuchen, N. J. 
Autocon Industries, Inc., 995 University, St Paul, Minn. 
Automation Dynamics Corp., 35 IndustriaLPkwy., Northvale, N. I. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Brown Engrg: Co., Inc., Research Park, Huntsville, Ala. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Codex Corp., 222 Arsenal St., Watertown, Mass. 
Collins Radio Co., Dallas, Teras 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Datum, Inc., 170 E. Liberty Ave., Anaheim, Calif. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., Westwood, Mass. 
Electromagnetic Technology Corp., 486 Ellis St., Mt. View, Calif. 
Electronic Comms., Inc., 1501 72nd St, N., St. Petersburg, Fla. 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Santa Ana, Calif. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Fairchild Semiconductor, 313 Fairchild Dr., Mounlain View, Calif. 
Fairchild Space & Defense Syslems, 300 Robbins la., Syosset, N. Y. 
GPL Div., 63 Bedford Rd., Pleasantville, N. Y. 
GPl Television, Education & Training Prods. Group., Pleasantville, N. Y. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
General Inslr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Herley Inds., Inc., 175 Eileen WaY,Syosset, N. Y. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
lear Siegler, Inc., Elctrn. Instr. Diy., 714 N. Brookhurst St, Anaheim, Cal. 
lehigh Valley ElectroniCS, Inc., Box 125, Fogelsville, Pa. 
Lockheed Aircraft Service Co., Ontario Inti. Airport, Ontario, Calif. 
Lockheed Aircraft Service Co., Ont. Inti. Airport, Ontario, Cal. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calil. 
Metro-Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham HgIs., Mass. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St, Cambridge, Mass. 
Peninsula Microwave Labs., 855 Maude Ave., Mountain View, Calif. 
Preston Scientific, Inc., 8(}5 E. Cerritos Ave., Anaheim, Calif. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. I. 
Radio Engineering Labs., 29·(JI Borden Ave., long Island City, N. Y. 
Rantee Div., 24003 Ventura Blvd., Calabasas, Calif. 
Redcor Corv., Box 1031, Canoga Park, Cam. 
Rixon ElectroniCS, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 
Roback Corp., Huntingdon Valley, Pa. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Telectro Systems Corp., 96-18 43rd Ave., Corona, N. Y. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Teradyne, Inc., 183 Essex St., Boston, Mass. 

Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Videon Corp., 140 E. Main St., Huntington, N. Y. 
Zeta labs., Inc., 616 National Ave., Mountain View, Calif. 

MULTIPLIERS. ANALOG 
American Aerospace Cant Inc., 129 Verdi St, Farmingdale, N. Y. p 1013 
Burr·Brown Research Carp., Int'l. Airport Ind. PIc., TUClon, Ariz. p 514 
Coutrol Logic, Inc., 3 Strathmore Rd., ~tlck, Mass. . • . . . . . . P 771 
Genlral Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. J. 

p 1033,1034 
Hybrid Systems Corp., 95 Terrace Hall AYe., Burlington, Mass. p 528,529 
Intronlcs, Inc., 51 Chapel St, Newlon, Mass. " p 531 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Ma~ 

. p 538 
Princeton Applild Research Corp., BOI 565, Princeton, N. I. .. p 1471 
Transmagnetics Inc., 134-25 Northern 81Yd., flushing, N. Y. p 809,1054 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 

MULTIPLIERS. CRYSTAL 
Larch Electronics Corp., 105 Cedar La., Engtewood, N. J. 
Nippon Elec. Nlw York Inc., 200 Part Ave., New York, N. Y. 
RHG Elemnies Lab Inc., 94 Milbar Blvd., Fanmingdale, N. Y. .. p 1704 
Vector Industries, 821 San Antonio Rd., Palo AHo, Calif. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Collins Radio Co., Dallas, Texas 
Crystal Optic Research, Inc., 1360 N. Main St., Ann Arbor, Mich. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Microlab/FXR, 10 Microlab Rd., LiVingston, N. I. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Philips Electronics Industries, Ltd.,116 Vanderhoof Ave., Toronto, Ont., Can. 
Sage Labs. Inc., Instr. DiY., 14 Huron Dr., Natick, Mass. 
Telectro Systems Corp., 96·18 43rd Ave., Corona, N. Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

MULTIPLIERS, DIODE 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Applied Research, Inc., 16 S. Bayles Ave., Port Washington, N. Y. p 1651 
Astrodata, Inc., 240 E. Palals Rd., Anaheim, Calif. 
Burr·Brawn Research Corp., Int'l. Airport Ind. Pt., Tucson, Ariz. p 514 
California Sys. Comp., Inc., 9116 Independence, Chatsworth, Cal. 
Electra/Data Inc., 3121 Benton St., Garland, Tex. 
Industrial Test Equipt Co., 20 Beechwood Ave., Part Washington, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. .. p 1704 
Semtech Corp., 652 Mitchell Rd., Newbury Park, Calif. ....... p 2590 
Trak Microwave Corporation, 4126 Kennedy Rd., Tampa, Fla. .. p 1713 
Transmagnetlcs Inc., 134·25 Northern BIYd., Flushing, N. Y. . . . . . p 809 
Vector Induslrie~ 821 San Antonio Rd., Palo Alto, Cain. p 1717 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Applied Dynamics, Inc., 2275 Plall Rd., Ann Arbor, Mich. 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
GPS Instrument Co., In~, 14 Burr St, Framingham, Mass. 
General Computers Inc., 5990 W. Pico Blvd., Los Angeles, Calif. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hyletronies Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microwave Assoes., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Relcom, 2319 Charleston Rd., Mountain View, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

MULTIPLIERS, FREQUENCY 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Anadellnstruments Inc., 1833 Haskell Ave., Van Nuys, Calif. .•. p 761 
Applied Research, Inc., 16 S. Bayles Ave., Port Washington, N. Y. p 1651 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Bramco Contrals Dlv., Ledex Inc., College & South, Piqua, Ohio. . p 2286 
Burr·Brown Research Corp., Int'l. Airport Ind. Pt., Tucson, Ariz. p 514 
Calnornia Sys. Camp., Inc., 9116 Independence, Chatsworth, Cal 
Douglas Microwave Co. Railroad Pl., Mamaroneck, N. Y. .••... p 1658 
DYnDlraphic Elctrn. Corp., 51 Bloomingdale Rd., Hicksville, N. Y. p 1661 
Electro/Data Inc., 3121 Benlon St, Garland, Tex. 
Frequency Electronics, Inc., 3 Delaware Dr. Lake Success, N. Y. 

p 1104,1330 
Frequency Engineering Labs, P.O. Box 521, Fanmingdale, N. J. " p 1674 
Frequency Sources Inc., P.O. Box 159, N. Chelmsford, Mass. .. p 1673 
Interstate Eleelronics Corp., 101 E. Vennont Ave., Anaheim, Calif. 
LEL Div. Varian, 15 Akron St, Copiague, N. Y. 
Lorch Electronics Corp., 105 Cedar La., EngleWllod, N. I. .•..• p 1678 
Melpar, Inc., Special Products Dept, 1116 Arlington Blvd., Falls Church, Va. 
Microwave Cavity Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. . . . . • . • p 1460 
Pbilco/Ford Corp., C & Tioga Sis., PhQadelphia, Pa. 
AHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. .. p 1704 
RCA Elctrn. Components, 415 South 5th St, Harrison, H. I. 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio 
Sclentiflc·Atianta Inc., Box 13654, Atlanta, Ga. 
Semtech Corp., 652 Mitchell Rd., Newbury Part, Calif. ....... p 2590 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

p 1488 
Tracor Inc., 6500 Tram La., Auslin, Texas 
Trak Microwave Corporation, 4126 Kennedy Rd., Tampa, Fla. .. p 1713 
Yari·L Co. Inc., 201 Greenwich Ave., Stamford, Conn. ......•... p 1714 
Veelor Industries, 821 San Antonia Rd., Palo Alto, Cain. ...... p 1717 

MULTIPLIERS. SERVO 

Addington labs. Inc., 1043 DiGiulio Ave., Santa Clara, Calif. 
Aertech Ind~, 815 Stewart Dr., Sunnyvale, Calif. 
Ajax Magnethermic Corp., 1745 Overland Ave., N. E., Warren, Ohio 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Anzac Electronics, 121 Water St, Norwalk, Conn. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
BF Bectronics, 415 S. Nardo, Solana Beach, Calif. 
8eckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Collins Radio Co., Dallas, Texas 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
FKS Communications, Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J: 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft. Aerospace Gp.,Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Electron Dynamics Div., 3100 W. Lomita Blvd., 

Torrance, Calif. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Inet·Power, 711 W. Knox St., Gardena, Calli. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
Korad Dept, E1ctrns. Div., 2520 Colorado Ave., Santa Monica, Calif. 
Lear Siegler, Inc., Elctrn. Instr. Div., 714 N. Brookhurst St., Anaheim, Cal. 
Matrix Corp., 510 North 11th Ave., Beech Grove,lnd, 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro·Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microcom Corp., Horsham Valley Industrial Park, Horsham, Pa. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assocs" Inc., Ledge St., Nashua, N. H. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Mini-Circuits Lab., 152 West 42nd St., New York, N. Y. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
PRO Electronics, Inc., 1200 Pl1ISpect Ave., Westbury, N. Y. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sage labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Schlumberger Overseas GMBH, 211 Park Ave., Scotch Plains, N. J. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Systron·ponner Corp., One Systron Dr., Concord, Calif. 
Tele·Dynamics, 5000 ParksideAve., Philadelphia, Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Telonic Engineering Co., Box 277, Laguna BeaCh, Calif. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

MULTIPLIERS. HALL 
American Aerospace Cont Inc., 129 Verdi St, Farmingdale, N. Y. p 1013 
BIll, F. W., Inc:, 1356 Norton Ave. Columbus, Ohio .......... p 2839 
Instrument Systems Corp., Magnetics Diy., 110 Park Ave., Huntington, N. Y. 

p 2516 
Intronics, Inc., 51 Chapel St, NewloD, Mass. ............... p 531 
Ohio Semitronics, Inc., 1205 Cbesapeake Ave., Columbus, Ohio p 2844 
Scientific Columbus Inc., 1035 W. Thkd Ave. Columbus, Ohio .. ' p 2586 
Anritsu Elec. Co., Ltd., 12·10, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 

MULTIPLIERS. MAGNETIC 
American Aerospace Cont Inc., 129 Verdi St, Farmingdale, N. Y. p 1013 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. J. 

p 1033,1034 
Intronics, Inc., 51 Chapel St, Newlon, Mas~ ............... p 531 
Transmagnetics In~, 134-25 Northern Blvd., Flushing, N. Y. p 809, 1054 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 

MULTIPLIERS, METER 
Dam, Grenier Field, Dept EEM 61, Manchester, N. H. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. p 1902 
Pmlco/Ford Corp., C &.TIoga SIs., PhiJallelphla, PI. 
Ross Engrg. Corp., 11915 Shadybraak, Saratop, Calif. 

'. SillllSDD Electric Co., 5200 W. KInzie St, Cblcago, III. 
Singer Co., Instrumentation DIY, 915 Pembroke St, Bridgeport, Conn. 

p 1488 
Vishay Resistor Prods. DiY., 64 Lincoln Hwy., MaIYern, Pa. 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
American Machine & Foundry Co., 1025 N. Royal St, Alexandria, Va. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Westonlnstrs. Div., Weston Instr. Inc., 614 Frelingbuysen Ave., 

Newark, N. 'J. 
Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

MULTIPLIERS, SERVO 
Control Technology Co. Inc., 41·18 29th St, L I. C., N. Y. p 2662 
GAP Instrument Corp. 11 Brooklyn Ave., Westbury, N. Y. 
General Magnetics Inc., 135 Bloomfield AYe., Bloomfield, N. J. p 1034 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mas~ .. p 529 
Industrial Control Co. Central AYe. at Plnelawn, Fanmingdale, N. y, 
Intronics, lac., 51 Cbapel St, Newton, Mass. ............... p 531 
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MULTIPLIERS, SERVO (Cont'd) 

Mlrick/Ilmt ....... 17 AIId Dr. II All. 12a, • tin.. .. 
Sc/eIIIiftc-AIl tnt; B" 13154, AlII .... Ia;. , 
rm ..... 1Iics 110., 134-25 1I0""IIIJII" .. fllllhillf, N. Y. i • ••• 
WfIIH.rnllllclll Clllplllnts Bir •• Wtrcester. PI. 
Analog General Corp .• 7 Neil Ct. Oceansirll!. N.J. 
EMR Div .• Box 223. Princeton. N. J.. 
Glental!, 1m:, 1557 71/1 st. Santi Mo~iea, CaIn. 
Keltron Corp .• 225 Crescent st. Waltham. Mass. 
MlIirheadlnstrs..lnc.. UOlBristol:Rd.. Mountainside. N. J. 
Reeves Instr. Div .• East GIla Blvd .• Garden City •. ./1. Y. 
Ten 80Jch M.. Inc •• Vermilyea st. Pleasantville. N.V. 
Zeltex .Inl:..looo ChalOOlar Rd •• Concord. Calif. 

NAMEPLATES ...•..•. '. . 
AIIIQIt.lne.. 1210 lIorawest 1M It, N.lIiIIIIltach. fIL P 1211 
Datak Carp., 85 HIallIaRd AVI;, Passaic. N.1, ........... . .. P 1170 
lin I\ardwart IIfJ. Co, lac.. 4J.a7 36tII It, lI.,IsIaadCltr. I. Y. 
Slllilil. H. H, Inc .. 812 SlIIdlker Aft., BrtllliIJn. N. Y. 
SM .. lastr •• 78 t Second St. MlIIIGIa, N. Y •. 
Waldo. fIII~. In«:., 4833 West 53nI It, Cblcqo, III :.' 
Acrlljllark Co .• 60 Locust Ave.. Berkeley Hgts .• N. J. 
Actfoncraft Prods.. Inc.,2 Yennicock Ave .• Port Washington. N. V. 
Bell. Co .• 1m:, Box 92, 106 Morrow Ave .• TruSSVille. Ala. 
Best Mig. Co •• 3214Troost. Kansas City.Mo. . . 

Brady. W. H .• Co.. 710 W. Glendale Ave .. Milwaukee. Wise. 
Canrad Precision Inds.. Im: •• 630.fifth Ave .• New York, N. Y. 
Central Plastics Dists. Co •• 5278. Wtlls ·st. Chitago, III. 
Cook, 1. N .• Im: •• 3520 E. Fulton St. Columbus, Ohio 
Dennison Mig. Co .• 300 Howard st. Framingham. Mass 
Daveo Engrg.. Inc.. Pier Lane W .• Caldwell. N. J. 
Dura Engraving Corp •• 133 West 20th st. New York, N. V. 
Duralith Corp •• 1025 Race St. Philadelphia. PI. 
Duramerk, Inc.. 2 Sacatoag Ave •• Port Washington. N. V. 
E. C. P. Corp .• 4726 SUperior Ave.. Cleveland. Ohio 
Edwards. T. 1. Inc.. 25 Williams st. Boston. Mass. 
Electro Chemical Engraving Co .• llOO Brook Ave .• Bronx. N. Y. 
Engineered Plastics, Inc.. 213 Chese st. Gibsonville. N. C. 
Ever Ready Label Corp .• 357 Cortlandt St .• Belleville. N. J. 
F~t MIg. DIv.,lnc •• 32nd at 124th, 8.E" Bellevue. Wash. 
Franklin Fibre-Lamitex Corp •• 901·905 East 13th St. Wilmington, Del. 
Hermes Pldtics. Inc .• 20 Cooper Square. New York; N. V. 

. Industrial Commerce Corp •• 10507 Metropolitan Ave •• Forest Hill~ N. Y. 
Insulating Fabricators. Inc.. ISO Union Ave •• E; IMherlord. N. J, 
Kimball Systems. 151 COrtlandt St. Belleville. N. 1 . 
Laminated Fabricators. 1145 San Mateo Ave .• San Bruno. CaIR. 
Lamlnlled Sheet Products Corp •• 449 Neponset St. Norwood .... 
lek·Trol.lnc.. Rle. 2. Grapevine. Tex. 
Master Tape Printers. Im:.; 4517 Ellton Ave .• Chicago. III. 
Matthews. Jas. & Co •• 6619 . .Penn Ave •• Pittsburgh. Pa. 
Mecitanital Engraving Co .• Inc.. 10 Van Cortlandt Ave. E.. Bro~ N. V. 
Metalcralt. Inc., 149 4th st. 8.W .. Mason City. Iowa 
MetalpItoto Corp.. 18531 S. Miles Rd .• Cleveland. Ohio 
Miller Dial & Name Plate Co.. 4400 N. Temple City Blvd.;EI Monte. CaUl. 
NIP Co •• Inc .• Box 127. Temple City. caiR. 
Oklahoma Aerotronita. Inc .• 632 Pennsylvania Ave •• Hartshorne. Okla. 
PIC Design Corp •• 477 Atlantic Ave •• E. Rockaway. N. V. 
Panelgraphic Corp •• Box 254. Caldwell. N. J •. 
Pantographic Reproduction Co •• 35 Elm Ridge Terr •• Newington. Conn. 
Photo Chemical ProdL. 01 Calif •• 1715 Berkeley. Santa Monica, Cain. 
Printlold •. lnc .• 10·10 44th Ave .• long Island City. N. V. 
RomarPiastics. Ine.. 1311 East Main st. St Charle~ III. 
Seton Name Plate Co •• Inc .• 592 Boulevard. New Haven. Conn. 
Star Enterprises. Box 1098. Lowell. Mass. 
Tecit.Etch. Im: •• 10 Industrial Park Rd .• Hingham. Mass. 
~M Co •• ~M Center. st Peul. Minn. .. 
Topflight Corp •• 160 E. 9th Ave.; Vork •. Pa. 
Trans-Aire Etctrns.. Inc •• as Denton Ave •• New Hyde Perk. N. Y. 
U. S. Radium Corp •• 170' E. Hanover Ave •• Morristown. N. J. 
~Westline Products. 220 S. Rose St .• Los Angeles. CalK. 
Micom. Inc.. 855 Commercial st. Palo Alto. ,CallI. 

NEEDLE5-SEE STYLI 

NrnNORKS. CROSSOVER 
Centraiab £lctra.. DIr~ 5757 II. Green Bay Ave.; bIlel. WIse. 
Dale Eleclmlcs, .,Olr .. Box 180, YanktaI, S. D. 
Gellisco T .... lOloo Clrp •• COlplllents/Genlstron DiYs.. 18435 Sasana Rd •• 

CoIIIptan, CIII!. .. ...................... ,..... P 1290.1291 
Jalll Research lalnc.,.211 W.llst St. New York, R.Y. 

. .p 2394.2395. 2397 
IIariIu Elctras.. 307 Washl_ St.1Iranp. N. J. '.. P 2404.2405 
TT BIctronlcs, I.e.. P.O. BQ 1811, ClIver CIIJ. CII!. ........ 91313 
Aerolite Electronics Corp •• 2207 Summil Ave .• Union City. N. J. 
Allec Lansing. ISIS 8. Menchester Ave .• Anaheim. Cain. 
Axel Eletrns.. Inc.. 134-20 Jamaica Ave •• Jamaica. N. V. 
Bozak.R. 1. Mig. Co .•. Box 1166, Darien. Conn. 
Compu Tell, 300 Northern Blvd •• Great Neck, N. V. 
Dietz Design Inc.. 100 Electronics Pkwy •• Belton. Mo. 
EI-Rad Mig. CO •• 4300 N. California. Chitago. III. 
Electro-Voice. Inc •• 600 Cacil st. Buchanan, Mich. 
Forbes & Wagner. Inc.. 345Cenj!a1 Ave.. Silver Creek. N. Y. 
Hartiey Products Corp, Barner! 'PI •• Hohokus. N. J. 
INg\18S Aircraft, Aerospace Gp •• Centinela Ave •. & Teale st. CUlver CitY,.CaI; 
Hughes Aircraft Co .• Ground Sys. Group. 1901 Malvern It, fullerton. Cal. 
Jensen Mig. Div •• 5655 W. 73 St .• Chicago. III. 
Lansing J. B •• Sound. Inc, 3249 Casitas Ave •• Los Angeles. CaIR. 

. Ox!Ord Transducer Co .• 39ll S. Miciti~n Ave .• Cltitago, ilL" , 
PhHmore Mig. Co.. 1nc..I3Q.OI Jame~a Aw •• RIcItmoIlCl "HI,.N. Y. 
Standard Condenser Corp., IIl65 W. Addison st. Chicago •. ill. 
University Sound.DIv. lTV. Box 26105. Oklahoma City •. Okla, 
Utah Electronics, 1124. E. Franklin St, Huntington, Ind. 
V. T. & T; Corp •• Box 306, Roslyn Hils.. N •. Y. 

1I1i eem/ l969 

NrnNORKS, DIRECTIONAL ANTENNA 
. PHASING ..• ·. 

A£L lac., P.O. Box 552. laesIIaIe, PI. 
Aarospaca ReselrClllnc., 130 Litlcatl st. Dtstan, .• 1$1. 

Artnnlc Instr. Ct., 11232:.Trilllll' IA. SIIYIr SJrIIi.Mt 
Pmll Reuarch 11c.. 48 Urflal ~VI~ W,stblll'J.N. Y. 
PlliIcI/flli Corp., C' nap S1s.. Pnlfld""....Pa; 
Partchester lastr. Corp., ·114 WIlkins AVI.. Post Clestlr. N. Y; 
Pllllier MicrewaVI C ...... 35 flew BrolId St. Pert Cbestlr. N. Y. 
CCA ElectronJcs Corp .• 716 Jersey A.ve .• GloticeSter. ·N. J. 
Collins Radio Co •• Dallas. Texes 
EJp~ RF/Microwave. 18651 van KllJllln Ave •• .lrvJne. CalK. 
GAF Corp.. 140 West 51 st, New York, N. V. 
Hughes Aircraft, Aerospace Gp .• Centlnela Ave. & Teale St. Culver City. Cal. 
Hughes Aircraft Co. •. Ground Sys. Group. 1901 Malvern st. fullerton,. Cal. 
Merrlmec Research & Development, Inc .• 41 FairfieidPl .• W. Caldweh, N. 1 
Microwave Dev. Labs. In~. 87 Cresenl Rd., Needham Hils.. Mass. 
RFSystems. Inc.. ISS King st. Cohasset. Mass. 
Radiation Systems. Inc:. 1755 Old Meadow .Rd.. ~n. VL 
Rantec DiY" 24003 Ventura. Blvd, Calabasas. Cain •. 
Rohde & Schwarz Sales Co, 1H Lexington Ave .• Pessaic. N. J. 
Technical Appliance Corp., Dne Taco St .• Silerilurne. N. V. 
Wright Radio Co .• 224 Beaver Dam. Scltuste. Mass; 
Zeta Labs .• Inc.. 616 Nat.lonal Ave •• Mountein View. Cain. 

NETWORKS,LADj)ER 
AIru Speer Elctm. COIIpoapla,Resistor PIIIIt, 

BrMI~Pa. ........ _ .................. ,....... P 710 
An&strthm Pnclslollac.. 7811 lim .... Va ...,., Cllif. ••••.• p 2352 
Artnnic Instr. c., 11232 Tria .... La, Sliwlr $prill. lid. . 
BaIet Clpdert, Bir. ~ 1I8InIs., lac.. 307 WaslIa&tIn It, IJrIap, N. J. 

P 617 
Ie_n lastr. In«:., HeI"" Dir. 2. Hub.- II1I1I., Fullirton, CalK. 

BalM Watcil Co.. Inc .. ElC\III. DIY •• Fraq. CoRtrolJ\'ldacts, 
11-20 WlOdslde AVI;, Woodsille. N. Y. 

P 1593 

C ..... Inc, Cal. ResiitIr DiY •• 11181 OllllPic N. Santt Monica, CalK. 
. ' p 2360 

Clddocll BIctrollcs, Inc.. 3127 Chicago AVI;, Riferslde. CalK. .• P 2357 
Dela Elec!rollcs 11c.. Box 609, Colllllbus, fIIIIi.·. . . . . . . . . . ... p 2374 
IIIIa Delay oaYitas. 253 Croab Ave.. CIHton, N. I. . 
flayen, Granier field. 01(11. EEM 17. ManeH" •. N.·H. • • • . • • • • P 550 
Dlliflll Electronics ClIP •• lox 9368, 701 G. ThIIJl AVI. N.. SestIIe. WISl. 
EIecIra/MIdIIM Carp. 3151 flberalus lit. 11_ C!\!. lias. 
EIIctre/Mldiud Corp., Cemllrll Diy .. 3341Indastrial'Cl. Sal Dlago. Cal 

p 2469 
Electro Scientific ImIs .• 1310a N.W. Sclanca Park Dr.PGrti •• d. Gre. 

. ,p2473 
Electronic Precisian ClIII(IIInents Clrp..f Brtllkd. PI., MUernon, N. Y. 

. P 2375 
GBdIIe, . C. T. Inds.. New III11J Aft. • fahiew· It, 1IIVIn1de, N. 1 

. . . p 2378 
IIInn Resistlnce lac. •• llab.- Aft .. MtYlmea, N. Y. • • • • P 2398 
Ganlsce TechlOllIIJ Ctrp.. _anents/Gellistron DiYs., 18435 SUsalll Rd.. 

Cllllplln, CIIiI. .... .. .. .. .. .. .. .... .. .. .. .. .. .. • .. P 1290 
111111 Re.u Assecl. IIIe., 1384 HercuI81 St. La Mesa, Cal •• 
Hblllie Inc., 248 I. Trlm,.OIIllla. Ian!. 
1Ifo.Lita. Certeill TechnollllJ In .. 45-12 1881. St. CIII'II8. N. Y. 
1IaIYIn, 5919 Nollie AYe.. Vaa Nays, CalK. ................. P 2399 
Mars!aa ElmDl •• 307 Wllllington It, 9ranp, N. J. • • p 2404. 2405 
IIJIranics, Inc.. Pnc.lston Resistor Dir. Industrial Aft •• 1IuIzIowII. PI. 

. P 2411 
PyrtlilII Resistlr Ct. Inc .• &0 S. Jaferson Rd .. Whippany. N. J. P 24.12 
IIIIIntem Dtvicas Clr,., 15 W. Mlln It, Berpafleld, N. I. •.... p 16:31 
ICl Electronics, Inc.. 7011 S. 2111 It, Irvlllllll. N. I •. 
Reen Resistor Carp, 155 Saw Mill River IN •• Yoakers, N. Y. .••. p 2491 
leslstaacl Pnldl. Co. 914 $1II1II 13th St. HanIsbI(l1, PI. 
Sprape Electrfc C .... 481 MIrsIIIn It, N. AdI8II.. MIss. 
TT Elec1nnics; lac., ,.0. Bft 188. CUMr City. CalH. . 
TecllLanratorles lac.. Bergen' EmllIIIYdL. Plliladls Park, N. 1 
Til ..... lao., 1050-10&0 Sleoad It, MencUster, N. H. 
UIInitII, Inc., 481 Borth 22ld St. Grand luncliln. Coli. ...... p 244() 
Valpard Electronics DiY .. 9311 W.Hyde PlLiIIyd •• IlIIIawold. Cal. P 751 
VIsh., Resister Prads. DIv •• 64 UllCtlln Hwy •• Malr.rl. pa; . . . . • p 2433 
Allen-Bredley Co.; 1201 South 2nd st. Milwaukee. Wise. 
Alloys Unlimited. Inc •• 16661 Ventura Blvd •• En«:ino. Cal. . 
American Components. Inc.. 8th Ave. & Harry St. Conshohocken. Pe. 
Axel Eletrns .• Inc.. 134-20 Jamaica Ave .• Jamaica. N. Y. 
Compo Tek, 300 Northem Blvd,. Great Neck, N. V. 
EMC Tecitpofogy. Inc •• 1300 Arch St. Philadelphia. Pa. 
EMR DIv .• Box 223. Princaton. N. I. 
Eagie Electric MIg. Co .• Inc •• 23-10 Bridge Plaza S:. LoiIg Island City. N. Y. 
Fullmer Electronics, lno., 18125 Napa St. Nort1!ridge. Calif. . ' 
Hughes Aircraft Co .• Ground Sys. Group. 1901 'Malvern st. fullerton. Cal. 
Hybridyne. Inc.. 1950 COtner Ave.. W. Los Angele~ Calif. 
Jordan Electric Company. 14707 Keswick st. Vun Nuys, Calif. 
Megedyne Inds.. Inc.. 1665 Buffalo Rd, RoChester.N. Y. 
Mepco. Inc .• Columbia Rd;, Morristown. N. J. . .. 
Microlek Electronics. Im: .• 138 Alewife Brook Pkwy .• Cambridge. Mass. 
Milgo Eictrn. Corp.. 7620 N.W •. 36th Ave, Miami. Fla; 
Naveor Inc .• Valley· Forge Ind. Pl. Norristown. Pe. 
Rho Engineering Co •• 2234 Colby Aw •• Los Angeles, cal. 
Riedon Avionics. Inc .• 7932 Haskell· Ave •• Van Nays. CalK. 
V. T. & T. Corp .• Box 3D&, Roslyn Hils.. N. Y. 

NETwoRKS, LC . ' .. 
AiRe Speer Elctm. COIIpanants. ResIsIar Plant, 

Iradfonl,PI. ... : ................ ,...... ........ Ii 710 
AnIe~caa Trans-COI Carp., lZ4-88101I1.lve.;IIcb~aiId"II.N. Y. ii 719 
A .. stroh. Praclslolilo., 7811 lI.oRe, Yan Iluyi,Calit ••••.• P 2~S2 
Artronlc IRSIr. Co. 11232 TriIIIIfI fl.. SlYer $prq,.MII, . 
Bllee ClpacIlDrt, DlY. ~lBo EIctrns., Inc., 307 tlis.11C!u It,Dilnp, U 

. . P 611 
Ie .... Watch fi ... ln~,IlcIm,.DIf~ F!Ii(: CoIII/aI.I'r9diiCts.· 

81-20 .W..oId. Ave., Woodside, JI. Y... ... :. : ,,,........ P lOBI 
Caf.II,IIc.. Cat ResISlor DIY •• 1881 01Jmp1c II-li. Santa lilGaita. Calif. . . 
IlIlumbla CeinpaRlnte CIIIJ..118 MadlSlll AVI;, Klliljetaad.N. Y. . 
taiper ~ Corp., 13 Aust!n .;:_1Ck. II, .Y. . 
PIta ,,-lay Dnlus, 253 er.tb .I ...... N. ~ 

ESC EfIC!ronicl Corp.. 534 Berp. 1IIIf •• Palisadll M, N. 1 • • p 1287 
Ganlsco Tecllnlloo Car,., Cmpoaents/G.alstron DIvs., 18435$111aa1 Rd, 

C ...... Calli. ........ : •• ".,: ". .... .. .. .. .. .. . .. P 1291 
lleUI Resean:h Asncs.. lac., 83M HllClles It, La Mm. CaIiI.' P 1292 
Kilolic Inc, 249. N. T_ Qlathe,. 
JfD ~anles Co.; 1484&2nflt, IlrHklyn. N.Y. .......... p672 
Kapp lIatnrb Inc, 185 II8aseIIH Aft .. CartItef, N.J..... P 1297 
lUcrotran Ce., Ino., 145 E. Mlneala.A" .• VaU.,stua .. N.·Y. 
IIJInAIcs If CanUI Lit. 88 WaD It, TrntoI; 011" can..' 
ICl flllcII1IIics; Inc., .,. s.' 2tit St. InIngtan, N. J. 
IIaJtUIn Ct.. inti. CIIIIpIn,nts Opar •• 415 CiIIrI St., QuIncJ. Mass. 
Spl'lpl ~ectric Co, 481 MIrabaII St ... Ada, Mass. 
11 EllctraIics, Inc., • .o.1Ia t8O, ClIver City. Cal.. ........ p 1313 
UnledTI1IIIfInIar Co.. 150 Yarlek st. In Ylrk, N. Y. 
Alloys Unlimited, Inc.. 16661 Ventura Blvd •• Encino, Cal. 
Axel Elmns .• Inc" 134-20 Jamaica Ave., Jamaica. N. V. 
Cambridp Thermionic Corp .. 445 Com:ord Ave .• Cambridge. M.ass. 
Compu Tek. 300 Northern Blvd •• Great Neck, N. Y. 
Dietz Design Inc.. 100 Electronics Pkwy .• Belton, MOo 
Gladding·Keystone Corp .• 179 RiVer St. Oneonta, N. V. , . 
Hugites Aircraft, AeroS(lace Gp •• Cantinela Ave. & Teale st; Culver City. Cal. 
Hughes Aircraft Co •• Ground Sys. Group. 1901 Malvern..,st .• fullerton. Cal. 
Maxwell Labs.. tI!l-. 9244 Balboa Ave .• San Diego, Calil. 
Plastic Capacitors. In«:., 2620 N. Clybourn Ave •• Chicago. III. 

Potter CQ.. SOD W. Florence Ave., Inglewood. CalK. 
TMC Systems (.Iliz). Inc .• 930 West 23rd St. Unit 26. Tempe. ArIz. 
Tecitnital Meterial Corp •• Box 142, MamarOneck, N. Y. 

. V. T. & T. Corp .• Box lOt Roslyn Hgts •• N. v. 
NETWORKS. MATCHING 
America. Trans-Con Carp, 124-08 18111 AVI;, IIcbmend "UI. N. Y. p 719 
Angstroitll Praclsion lac., 7811 limn. Van flip, Cam. .•.••. p 2352 
IIaIct Clpaclttra, DIY .... EIctras..IIIc.. 307 W .... lIItnlt, Ofllll, N. J. 

. P6D 
8elm Watcb CD, Inc.. Elctrn. DiY.. Fltq. ContraI Pnldlcts, 

81·20 WolIIlllIII AVI;, WoIIIslde. N. Y. 
Balm Watc. Co;, lac.. ·Elctras. blr •• SI'YI PtlR. 61-28 Woodside A .... 

Woadlille. N. Y • 
Clf.II, Inc •• CII. Resister DIY •• 11181 DlJIIplc Blvd •• Sante Meaia, CalH. 

p 2360 
Cellralab ElctnL, DiY, 5157 N. Crlen Bay Avi.. Milwaukee. Wise. 
life BIctrolfcs, SiGII DiY .. Box 188. Yalkion, s; D. 
Dall Elec1nnles 1IIc.. BQ 609, Columbl" Nelr. . • . . . . . • • . ..• p 2374 
Data Delay MIs, ~ CrI8IIs Ave •• Clillan, N. J . 
flayen. Greller FIlM, Dept UN 11. lIucIIester. I. H. 
EIecIra/Midland ClIP-. 3151 FIIaqlass Rd.. Ka_ C!tJ. laDs. . ' 
BIctra/MI-..aiI Co",. Clrll8lrlk DiY •• 3347 IIIIIIStrIii Ct, San DIIp, Cil. 

p 2469 
Fraad rnasflnner Ce.; Inc •• 1785 Welrlleld St. Bralklil. N. Y. 
Glllble. C. T. lads.. flaw Jlrs., Aft. • Fairview St. AlterlliIII. N. J •. 

P 2378 
IIIIlII Resistancl Inc.. 510 Nuber AVI;, Mt .emoR; N. Y. .. • . P 2398 
Glnilco r ..... 1I1II COlli .. Cllllpoaents/Genistroa DiYs., 18435 Sasalll Rd, 

CoIlPloe. Cam. .. .......... " .... • .. .. .. .. .. .. • .. P 1290 
JatilllHeareb LaIIInc.. 211 W. list It, New York, N. Y. 

P 2394. 2395, 2397 
1IaIYIn, 5919 IIobll All .• Van 1Iuys. Cilil. ................. p 2399 
Marstan Elstrns..307 W .... Jagton St. Ora .. N. J. ..... p 2404.2405 
IIytranlcl If Canada lit. 88 WIll st. Tralloe; Gilt, Can. 
IIytranlcs, 1m: .. Prtclliln Resister DlY.. ladastrlal Aft •• IIuIztowI, PI. . 

P 2411 
PbiIcI/Ford Carp •• C • Tilll S1s.. Pbll ... lplllll. pa; 
I'1IrI1:Uster lastr. COlli .. 114 WllkllS Ail., Post Cbester. N. Y. 
Preillar MIcrowavt Corp ••. 35 llawlraad St. Port Chester. N. Y. 
"ralilll Resistor Co. In«:., 6G S. Jlflarsol Rd.. Y/bIpPIIIY. N. I. . P 2412 
ICLBlctranlcs,lnc. 7011 S. 2111 St. Inllllon. N. 1 
Ram Elec1nnics.lac., 101 W. AlIIIIIda AYI .. lurflank, CalK. 
RellstlIICI Prods. Co:. e14 $11th la1l St, HarrIsbIr& PI. 
$pra ... Electric CL. 481 Marshall St, N. 11l1li, Mass. 
TT fIIIctranlel, lac.. P.O. Box 1811, CaMr CItY. CalK. ......... P 1313 
TOrtIII, In«:., 13402 Stull 11 Hilhar. Gramrew. No. 
UHmIx. Inc., 481110rtl Und St. Grand lInllill. Colo. ...•.. P 2440 
Vanpard Electrolles DiY •• 930W. ""'. PIL Blvd •• I",. Cal p751 
Vester Indestrlas, 821 Sen AllDala lid., Plia Alto. Calli. 
Virgiel. Electranlcs Co.. Inc •• _ T.lestar Ct. filiI Cbun:b. Ya. 
YIsbay RIIfster Prods. DiY •• 64 Unclill 1Iwy .. MIIYem. pa; .. . . . p 2433 
larin( 1eU.. lac., BQ 411. Camel. II' 
Aerolite Electronics Corp .• 2207 SUmmit Ave .• Union City. N.l 
Alford MIg. Co •• 120 Cross St. Winchester. Mass. 
Amertcan CIIII!!Dunicalions Corp .• 178-15 Eveleth Rd.,lameica, N. Y. 
American Components. Im: .• 8th Ave. & Harry st; Conshohocken. PI. 
Axel Elctrns •• Inc.. 134-20 Jamaica Ave •• Jamaica. N. Y. 
Collins RadIo Co .• Dallas. T~s 
Compu Tak. 300 Northern Blvd .• Great Neck, N. V. 
Consolidated Resistance Sales Corp •• 44 Prospect st. Yonkers. N. Y. 
Dietz Design Im: .• 100 ElectronicS Pkwy .• Belton. Mo. 
Electro Cube Int .• 1710 S. Del Mar Ave •• San Gibrie~ Cal. 
Gtnerallnstrument Corp .• F. W. Sickles Div •• I65 Fronl St. Chicopee. Mass. 
Gold Une Connector. Inc.. Muller Ave.. Box 893. Norwalk, Conn. 
Guide IndustrieS. Inc.. 11855 Wicks St.. Sun Valley. CaIR. 
Hughes Aircraft, Aerospace Gp •• Cenlinela Ave. & Teale st. Culver City. Cal 
Hughes Aircraft Co .• Ground Sys. Group. 1901 Malvern st. Fullerton. Cal. 
~Tel. Inc.,I0504 Wheatley st. Kensington. Md. 
Jerrold Electronics Corp •• 40LWainill st. Philadelphia. Pa. 
KlitR Research Labs., Inc .• 81 8. Bergen PI •• Freeport, N. Y. 
Msterlals Research Corp .• Rte. 303. Orailgeburg, N. V. 
Pickard & Bums EIctrns.. 103 Fourth Ave •• Waltham, Mass. 
hlypheselnstr. Co .. 1261E. Fourth St. Bridgeport. PL 
Rantec DiY .• 24003 Ventura Blvd., Calabasas, Calil. 
Standard Condenser Corp .• IIl65 W. Addison St. Chicago. III. 
Torotel. Inc •• 13402 South 71 Highway. Grandview. Mo. 
Y. T. & T. Corp.. Box 3D&, Roslyn Hgts.. N. Y. 
Zeta Labs.. Inc.. 616 National A¥t .• Mountain View. CalK. I 

NrnNORKS, PHASE, . 
lIerlan Tlcbnical Ceralc, 1 Nanlin La., HIllltiliJlOlS1&." Y. 
Area Elctrns., Int.. Maillllictllring DIY •• ~Ity Dr, Griit lleclr, N. Y. 

. .p 611 
< Artranlc lastr. CI •• 11232 7rtalllle La;,SllYlr SfrrlroMli. 



Balco CapacilDrs, Dlr. Balco E1ctrnL, Inc., 307 Wlshlnlloo St., Orallle, N. I. 

Bulora Watch Co., Inc.; Elc1m. Dir., Freq. Control Products, 
61·20 Woodside Ave., Woodside, N. Y. 

Centralab E1ctrn., DIv., 5757 N. Green Bay Ave., Milwaukee, Wise. 
Columbia Components Corp., 60 Madison Ave., Hempstead, H. Y. 
Computer Devices Corp., 63 Austin Blvd., Commack, N. Y. 
Data Delay Davices, 253 .Crooks AYe., Clifton, H. I. 
Daren, Grenier Field. Dept. EEM 67, Manchester, N. H. 
Hisonic Inc., 249 N. Troost, Olathe, Kaos. 

P 617 

Industrial Test Equlpt Co., 20 Beechwood Ava., Port Washlnllon, N. Y. 
• P 1405 

Kappa Networks Inc., 165 Roosevelt Ave., Carteret, N. I. .. . . P 1297 
KeMn, 5919 Noble Ave., Van Nuys, Calif. . .•..... ,........ P 2399 
Marstan E1clms., 307 Wasltlngton St., Orange, N. I. ..... P 2404,2405 
Hytronlcs of Canada Ltd., 68 Wall SI., Trenton, Ont, Can. 
Nytronics, Inc., Precision Reslstar DIY., Industrial An., Kutztown, Pa. 

IT Electranics, Inc., P.O. Box 180, Culver City, Calif. • ....•.. 
Theta Instrument Carp., Fairfield, H. J. 
Tarotel, Inc. 13402 South 71 Highway, Grandview, Mo. 

P 2411 
P 1313 

Vanguard Electronics Oir., 930 W. Hyde Pk. Blvd., Inglewood, Cal. P 751 
Acton laboratories, Inc .• 531 Main St. Acton. Mass. 
American Components. Inc .• 8th Ave. & Harry St., Conshohocken, Pa. 

·Axel 8ctrns .• Inc., 134-20 Jamaica Ave., Jamaica, N. Y. 
Collins Radio Co., Dallas, Texas 
Compu Tek. 300 Northern Blvd .• Great Neck, N. Y. 
Dietz Design Inc., 100 Electronics Pkv.y., Belton, Mo. 
EMR Div .• Box 223. Princeton, N. J. 
Electro Cube Inc., 1710 S. Del Mar Ave., San Gabriel, Cal. 
Erie Technological Products Inc., 644 W. 12th St., Erie, Pa. 
Forbes & Wagner. Inc., 345 Central Ave,. Silver Creek, N. Y. 
Fullmer Electronics. Inc" 18125 Napa SI.. Northridge. Calif. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St., Culver City. Cal. 
Hughes Aircraft Co .• Ground Sys. Group. 1901 Malvern SI.; fullerton. Cal. 
Hyletronics Corp., 100 Ainsworth Rd,. Wilmington, Mass. 
Hel. Inc., 10504 Wheatley St.. Kensington, Md. 
loral Elctrn. Sys., 825 Bronx River Ave •• Bronx, N. Y. 
Merrimac Research & Development, Inc,. 41 Fairfield Pl., W. Caldwell. N. J. 
Polyphase Inslr. Co .• 126 E. Fourth St.. Bridgeport. Pa. 
Randam Electronics. Inc .• 3091 Shadycrest Dr" CinCinnati, Ohio 
Rantec Div .• 24003 Ventura Blvd., Calabasas, Calif. 
Y. T. & T. Corp .• Box 306. Roslyn Hgts., N, Y. 
Zeta labs., Inc .• 616 National Ave .• Mountain View. Calif. 

NETWORKS •. PULSE FORMING 
AEllnc .• P.O. Box 552. Lansdale. Pa. 
AMP Incorporated, Box 3808. Harrisburg, Pa. 
AMP Inc .• Capltron Dlv •• 155 Park St. Ellzabethtowll, Pa. ....• p 1831 
American Trans·Coil Corp., 124-l16 10lst Ave .• Richmond Hill. N. Y. p 719 
Artronic Instr. Co., 11232 Triangle La., SUrer Sprinl, Md. 
Bulora Watch Co .• Inc •• Elctrns. Div., Servo Prods., 61·20 Woodside Ave., 

Woodside. N. Y. 
Caber Elclnls .• Inc., 7 Gleason Ave., Stamford. Conn. 
Columbia Components Corp., 60 Madison Ave •• Hempstead, N. Y. 
Computer Devices Corp., 63 Austin Blvd., Commack, N. Y. 
Condenser Products Co .• Box 997, BrooksvHle, Fia. ..... . . • • p 623 
Oavell, Grenier Field, Dept EEM 67. Manchester. N. H. 
ESC Electranics Corp., 534 Bergen Blvd., Palisades Park, N. J. .. p 1161 
Freed Transtonmer Co .• Inc .• 1795 Weirfield St.. Brooklyn. N. Y. 
Genlsco Tecilnology Corp., Components/Genlmn DiYS .• 18435 Susana Rd., 

Comptoll, Calif. ............................. P 1290.1291 
Hlsonlc Inc •• 249 N. Troost. Olathe. Kans. 
Kappa Networks Inc .• 165 Roosevelt Ave., Carteret N. J. .. . . p 1297 
Kelvin, 5919 Noble Ave., Van Nuy~ Calif. 
LAD Electro-Systems Inc., 7 Commercial St.. Hicksville. N. Y. .. P 1677 
Marstan Elctrns., 307 Washinllon SI.. Orange. N. J. ,.... p 2404.2405 
Nytronlcs of Canada Lid .• 68 Wall St. Trenton, Ont, Can. 
Nytranics. Inc., Precision Resistor Div .• Industrial Ave. Kutztown. Pa. 

p 2411 
Shallco. Inc .• Hwy. 301 South. Smithfield. H. C. 
Sprape Electric Co. 481 Marshall St, N. Adams, Mass. 
IT Electranic~ Inc., P.O. Box 160. Culver City. Calif. ........ P 1313 
Tobe Dlutscbmann Labs •• Box 74. Canton. Mast . .. . • . . P 695 
Torotel. Inc •• 13402 South 71 Highway, Grandriew, Mo. 
Vanguard Electronics Olv., 930 W. Hyde Pk. Bird •• Inglewood. Cal. p 751 
Axel Elctrns .• Inc., 134-20 Jamaica Ave •• Jamaica, N. Y. 
Collins Radio Co .• Dallas. Texas 
Compu T.k. 300 Northern Blvd., Great Neck. N. Y. 
Consolidated Resistance Sales Corp .• 44 Prospect St., Yonkers. N. Y. 
Dietz Design Inc .• 100 Electronics Pkv.y .• Belton, Mo. 
E. F. E. labs .• Inc .• Horsham Valley Industrial Center, Horsham. Pa. 
EMC Technology. Inc .• 1300 Arch St.. Philadelphia, Pa. 
EI-Rad Mfg. Co .• 4300 N. California. Chicego. III. 
Erie Technological Products Inc., 644 W. 12th St.. Erie, Pa. 
Forbes & Wagner. Inc., 345 Central Ave .• Silver Creek, N. Y. 
General Instrument Corp., F. W. Sickles DiY .• 165 Front St. Chicopee, Mass. 
Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St,. Culver City. Cal. 
Hughes Aircraft Co .• Ground Sys. Group. 1901 Malvern St. fullerton. Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Kappa Scientific Corp., 5780 Thornwood Dr., Goleta. Calif. 
loral Elctrn. Sys .• 825 Bronx River Ave .• Bronx. N. Y. 
Maxwell labs. Inc .• 9244 Balboa Ave .• San Diego. Calif. 
Plastic Capacitors. Inc., 2620 N. Clybourn Ave .• Chicago. III. 
Polyphase Instr. Co,. 126 E .. Fourth St .• Bridgeport, Pa. 
Pulse Engineering. Inc .• 560 Robert Ave •• Santa Clara. Calif. 
Randam Electronics. Inc .• 3091 Shadycrest Dr., Cincinnati, Ohio 
Velonex, 560 Robert Ave" Santa Clara. Calif. 

NETWORKS. REJECTION-SEE FILTERS 

NETWORKS. RC 
American Technical Ceramics. 1 Norden. La .• Huntinlllon Sta .• N. Y. 
Angstrohm Precision Inc., 7811 Lemona. Van tllIY~ CaUf. ....•. P 2352 
Arco Elctrns .• Inc •• Manufacturing DIv., Community Dr •• Great Neck. N. Y. 

P 611 
Balco Capacitors. Div. Balco Elctrns., Inc., 307 Washlnllon St, Orange, N. I. 

p 617 , 

Beckman Instr. Inc., Hellpot Olv. 2500 Harbor Blvd., Fullerton. CaIR. 
p 1593 

Bulora Watch Ca., Inc., Elctrn. Olv .• Freq. Control Products, 
61·20 Woodside Ave., Woodside. N. Y. .................. P 1081 

Burr-Brown Research Corp .• Infl. Airport Ind. Pk.. Tucson. Ariz. 
Cal·R. Inc .• Cal. Resistor DiY •• 1601 Olympic Blvd., Santa Monica, Calif. 
CTS of Barne. Inc., 406 Parr Rd .• Berne, Ind.. .............. P 2355 
CTS of Canada, LId., 80 Thomas St, Streetsville, Onto Can. .... P 2355 
CTS Corp .• 905 N. West Blvd., Elkhart, Ind. ................ p 2355 
CTS EI.trns., Inc .• 1810 Sycamore A .... S. Pasadena, Calif. ... P 2355 
Centra lab ElctrlL. DIY •• 5757 N. Green Bay Ave., Milwaukee. Wisc. 
Daven. Grenlar Field. Dept EEM 67, Manchester, H. H .... ,.... P 550 
Electra/Midland Carp., 3151 Fillerglass Rd •• Kansas City, Kant 
Electronic Precision Components Corp., 2 Brookdale PI •• Mt Vernon, N. Y. 

p 2375 
Gamble. C. T. IndL, New Jersey AVI. & Fairview St, Riverside. N. I. 

P 237B 
General Resistance Inc .• 500 Nuber A .... Mt Vernon. H. Y. ..... p 239B 
Genisco Technology Corp •• Components/Genistron Din •• 18435 Susana Rd •• 

Compton. Calif. .. ........ _ .. . .. .. .. .. .. .. .. . .... • p 1290 
Julie Research Lab Inc., 211 W. 61st St., Hew York. H. Y. 

P 2394.2395.2397 
Kelvin. 5919 Noble Ave •• Van Nuys, Calif. ...........•..... P 2399 
Marstan Elctrns •• 307 Washington St., Oranga. N. J. ..... P 2404.2405 
Murata Mfg. Co •• Nagaoka, Kyoto. Japan 
Nytrenlcs, Inc., Precision Resistor DiY. Industrial Ave., Kutztown, PI. 

P 2411 
Presln Co .• Trap Falls Rd •• Shelton, Conn. 
RCL Ellctronics, Inc.. 700 S. 21st St. Irvington, N. J. 
RCA Elctrn. Components. 415 South 5th St.. Harrison, N. J. . P 1479 
Resistance Prods. Co .• 914 South 13th St., Harrisburg, Pa. 
Shall co. Inc., Hwy. 301 Soulb. Smithfield. H. C. 
Sprague Electric Co., 481 Marshall St. H. Adaills. Mass. 
IT Elemnics. Inc., P.O. Box 180. Culver City, Calif. ........ p 1313 
Tel Labs, Inc .• 1050-1060 SlCond St. Manchester, N. H. 
Ultroni., Inc .• 461 North 22nd St.. Grand Juncllon, Colo. ...... P 2440 
Vanguard Electronics Dir .• 930 W. Hyde Pk. Blvd •• Inelewood. Cal. P 751 
Aerovox Corp .• 740 Belleville Ave .• New Bedford, Mass. 
Alpha Eleotronic Services. 344 N. State College Blvd .• Orange. Calif. 
Allec lansing, 1515 S. Manchester Ave .• Anaheim, Calif. 
American Components. Inc., 8th Ave. & Harry St.. Conshohocken. Pa. 
Axel Elctrns., Inc •• 134-20 Jamaica Ave .• Jamaica. N. Y. 
Cambridge Thermionic Corp .• 445 Concord Ave .• Cambridge. Mass. 
Compu Tek, 300 Northern Blvd., Great Neck. N. Y. 
Dietz Design Inc .• 100 Electronics Pkwy .• Belton. Mo. 
EMC Technology, Inc., 1300 Arch St., Philadelphia. Pa. 
EMR Div .• Box 223. Princeton. N. 1. 
Electro Cube Inc .• 1710 S. Oel Mar Ave .• San Gabriel, Cal. 

Elpac Components. 18651 Von Karman Ave., Irvine. Calif. 
Erie Technological Products Inc., 644 W. 12th St.. Erie, Pa. 
Estes Engrg. Co .• 543 West 184th St.. Gardena. Calif. 
Forbes & Wagner, Inc .• 345 Central Ave .• Silver Creek. N. Y. 
FrenchtownjCFI. Inc .• 8th & Harrison Sis .• Frenchtown. N. J. 
Gladding·Keystone Corp .• 179 River St.. Oneonta. N. Y. 
Hughes Aircraft. Aerospace Gp .• Centinela Ave. & Teale St.. Culver City. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern SI., Fullerton. Cal. 
Hybridyne. Inc .• 1950 Cotner Ave., W. los Angeles. Calif. 
Hel. Inc., 10504 Wheatley St.. Kensington. Md. 
Intellux. Inc .• Box 548. Goleta. Calif, 
Jordan Electric Company. 14707 Keswick St.. Vun Nuys. Calif. 
Kidco, Inc .• Box 278. Medford, N. J. 
Maxwell Labs., Inc .• 9244 Balboa Ave .• San Diego. Calif. 
Megadyne Inds .• Inc .• 1665 Buffalo Rd .• Rochester. N. Y. 
Mepco. Inc .• Columbia Rd .• Morristown, N. 1. 
Microtek Electronics. Inc .• 138 Alewife Brook Pkv.y .• Cambridge. Mass. 
Midwec Corp .• Industrial Div .• Box 417, Scottsbluff. Neb, 
Plastic Capacitors. Inc .• 2620 N. Clybourn Ave., Chicago. III. 
Polyphase Instr, Co .• 126 E. Fourth St.. Bridgeport. Pa. 
Potter Co., 500 W. Florence Ave., Inglewood. Calif. 
Rho Engineering Co,. 2234 Colby Ave,. los Angeles. Cal. 
Riedon Avionics. Inc .• 7932 Haskell Ave .• Van Nuys. Calif. 
Sa.cor. Inc .• 598 Broadway. Norwood, N. J. 
Skottie Elctrns., Div. Sunshine Mining Co •• Archbald. Pa. 
Standard Condenser Corp., 1065 W. Addison St. Chicago. III. 
TMC Systems (Ariz). Inc .• 930 West 23rd st, Unit 26, Tempe. Ariz. 
Technical Material Corp .• Box 142, Momaroneck, N. Y. 
Welex Electronics. Box 986, Silver Spring. Md. 
White Instruments Inc .• Box 698. Austin. Tex. 
Y. T. & T. CorP,. Box 306, Roslyn Hgis .• N. Y. 

NETWORKS. RESISTANCE 
Aireo Speer Elctrn. Components. Resistor Plant 

Bradford. Pa. .. .. :.............................. p 71'0 
Angstrohm Precision Inc., 7811 Lemona. Van Hoys, talif. .. . . .. P 2352 
Beckman Instr. Inc., Hellpo! Div .• 2500 Harber Blvd. Fullerton. Calif. 

p 1593 
Burroughs Corp. E1ctrn. Camp. DiY., Box 1226, Plainfield. N. I. 
Cal-R. Inc .• Cal. Resistor Div .• 1801 Olympic Blvd., Santa Monica, Calil; 

p 2360 
Cal-R, Inc .• Thermonetics Div., 1601 Olympic Blvd., Santa Monica, Calif. 
CTS of Berne, Inc., 406 Parr Rd .• Berne, Ind. .. P 2355 
CTS of Canada, Lid., 80 Thomas St .• Streetsville. Ont .• Can. .... P 2355 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. ................ P 2355 
CIS Elctrns .• Inc., 1010 Sycamore Ave., S. Pasadena. Calif. ... p 2355 
Caddock Electronics. Inc .• 3127 Chicago Ave., Riverside. Calif. . . P 2357 
Centralab Elctrn., Dlv .• 5757 N. Green Bay Ave., Milwaukee. Wise. 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Cal~. 
Computer Devices Corp •• 63 Austin Blvd .• Commack, N. Y. 
Dale E1ectran~s Inc., Box 609. Columbus, Nebr_ . . . . . . . . . . . .. P 2374 
Daven, Grenier Field, Dept. EEM 67, Manchester. N. H .. , . . . . . . P 550 
Digilog Electronics Corp., Box 93&8. 701 G. Third Ave. H., Sea!!le. Wash. 
Electra/Midland Corp., 3151 Fiberllass 'Rd., Kansas City. Kans. 
Electra Scientific Inds .• 13900 N.W. Science Park Dr., Portland, Ore. 

p 2473 
Electronic Precision Components Corp., 2 Brookdale PI., ",t Vernon. N. Y. 

p 2375 
Filmohm Div., 37-11 47th Ave., Long Island City, H. Y. 
General Resistance Inc .• 500 Nuber Ave .• MI. Vernon. N. Y. . . . . p 2398 

OCEANOGRAPHIC EQUIPMENT (ELECTRONIC) 

Geniseo Technology Corp., Components/Genlstron OWL, 18435 Susana Rd •• 
Compton. Calif. .................................. p 1290 

IRC Div. TRW Inc., 1100 Glendon Ave .• Los Angeles. Cal. 
Info·Lite, Cartelli Tlchnology Inc .• 45-12 108th St. Cornoa. N. Y. 
Julie Research lab Inc., 211 W. 61st St. New York, N. Y. 

p 2394.2395.2397 
Kelvin. 5919 Noble Ave., Van Nuys, Calif. . ........ ,....... p 2399 
Marstan Elclrns •• 307 Washinllon St., Orange. N. J. ..... P 2404. 2405 
Murata Mfl. Co., Hagaoka, Kyoto, .Japan 
Nytronics. Inc .• Precision Resistor Dlv., Industrial Are., Kutztown, Pa. 

P 2411 
Quantum Devices Corp .• 15 W. Main St., Bergenfield, H. J •.. ,. P 1631 
RCL Electronics. Inc., 700 S. 21st St, Irvinllon, N. J. 
Reon Resistor Corp., 155 Saw Mill River Rd •• Yonkers, N. Y. .... P 2491 
Resistance Prods. Co., 914 South 13th St, Harrisburg, Pa. _.... P 2422 
Sage Electronics Corp .• Box 3926. Rochester, N. Y. 
Shallco, Inc .• Hwy. 3Ul South, Smithfield. H. C. 
Shallcross. E. Preston St. Selma, N. C. p 2426.2427 
Sprague Electric Co .• 4111 Marshall St., N. Adams. Mass. 
Tech Laboratories Inc., Bergen & Edsall Blvdt, Palisades Park, H. J. 
Tel labs. Inc., 1050.1060 Second St., Manchester, N. H. 
Ultronix. Inc., 481 North 22nd St. Grand Junction, Colo. ..... P 2440 
Vis hay Resistor Prods. DIY •• 64 Lincoln Hwy .• Malvern. PI. ... ,. P 2433 
Welwyn International. Inc .• 811 Sharon Dr., Westlake, Ohio 
ACR Elctrns. Corp .• 160 5th Ave .• New York. N. Y. 
A,O.l.P., 23 PI. Jeanne d'Arc. Paris. France 
Aerovox Corp .• 740 Belleville Ave .• New Bedford, Mass, 
AIIen·BradleY,I/o .• 1201 South 2nd St .• Milwaukee. Wisc. 
Alloys Unlimited. Inc., 16661 Ventura Blvd .• Encino, Cal. 
Allec lanSing, 1515 S. Manchester Ave .• Anaheim, Calif. 
American Components. Inc .• 8th Ave. & Harry St. Conshohocken. Pa. 
Beckman Instrs,.lnc .• Scientific Instrs. Div., 2500 Harbor Blvd .• Fullerton. Cal. 
C.f Electronics, Inc., 14707 Keswick St.. Van Nuys. Calif. 
Compu Tek. 300 Northern Blvd., Great Neck. N, Y. 
Dictograph Products. Inc .• Shelter Rock la .• Danbury. Conn. 
EMC Technology. Inc,. 1300 Arch St.. Philadelphia. Pa. 
Electro Cube Inc .• 1710 S, Del Mar Ave .• San Gabriel. Cal. 
Erie Technological Products Inc .• 644 W. 12th St.. Erie, Pa. 
Estes Engrg. Co., 543 West 184th St., Gardena. Calif. 
Film Components Div .• 155 Saw Mill River Rd .• Yonkers. N. Y. 
Frenchtown/CFI. Inc .• 8th & Harrison Sts., Frenchtown. N. J. 
Hughes Aircraft. Aerospace Gp .• Centinela Ave. & Teale St.. Culver City. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton. Cal. 
Hybridyne, Inc .• 1950 Cotner Ave .• W. Los Angeles, Calif. 
Intellux. Inc., Box 548. Goleta. Calif. 
Jones. Norman. Inc .• Box I. South Merrimack. N. H. 
Jordan Electric Company. 14707 Keswick St.. Vun Nuys. Calif. 
Megadyne Inds .• Inc .• 1665 Buffalo Rd .• Rochester, N. Y. 
Mepco. Inc., Columbia Rd., Morristown. N. J. 
Microtek Electronics. Inc .• 138 Alewife Brook Pkv.y .• Cambridge. Mass. 
Milgo Elctrn. Corp .• 7620 N.W. 36th Ave .• Miami, Fla. 
Miller Electro·Res, labs .• 14800 W. Grange, New Berlin. Wisc. 
Rho Engineering Co .• 2234 Colby Ave .• los Angeles. Cal. 
Riedon Avionics. Inc,. 7932 Haskell Ave., Van Nuys, Calif. 
Y. T. & T. Corp., Box 306, Roslyn Hgts .• N. Y. 

NEUTRON DETECTION TUBES-SEE TUBES. 
RADIATION DETECTION 

NOISE ANALYZERS-SEE ANALYZERS. NOISE 

NUCLEAR EQUIPMENT-SEE SPECIFIC TYPES 

NUCLEAR RADIATION SHIELDING-
SEE SHIELDS. NUCLEAR RADIATION 

NULL DETECTORS-SEE INDICATORS. NULL 

NUMERIC READOUTS-SEE READOUTS-
ALSO SEE TUBES. READOUT 

NUTS. METAL-SEE FASUNERS. METAL 

NUTS. PLASTIC-SEE FASUNERS. PLASTIC 

O·RINGS-SEE SEALS. OIL 

OCEANOGRAPHIC EQUIPMENT (ELECTRONIC) 
Aerospace Research Inc •• 130 Lincoln St. Baston, Mass. 
Aritech Corp., ISO Lincoln St. Brighton, Mass. 
Austron, Inc., 10214 N. Interregional Hwy .• Austin. Tex. 
Beckman Instr •• lnc., Cedar Grove Oper .• 89 Commerce Rd., Cedar Grove. N. J. 
Control Equipment Corp •• 32 Kearney Rd., Needham Hgis •• Mass. 
Del Electronics Corp., 250 E. Sandford Blvd.,Mt Vernon. N. Y. 
Dililal Equip. Corp •• 148 Main St., Maynard. Mass. 
m Cannon Elec., 3208 Humboldt St., Los Anleles. Cal. 
Industrial Contral Ca.,. Central Ave. at Plnelawn. Farmingdale. H. Y. 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim. Cain. 
Ithaca Inc .• 735 W. Clinton St, Ithaca. N. Y. ,............... P 532 
Non·Linear Systems. Inc .• Box N. Del Mar. CaIH. 
Rockland Labs .• Inc., Box 57, Tappan. N. Y •........... P 1307.14Bl 
ASCOR. Berkey Technical. 25·15 50th St., Woodside. N. Y. 
Alden Elctrn. & Impulse Recording Equip., Westboro. Mass. 
Amecom Div .• litton Sys. Inc .• 5115 Calvert Rd .• College Park. Md. 
American Machine & Foundry Co., 1025 N. Royal St.. Alexandria. Va. 
Beckman. Advanced Tech. Oper .• 2500 Harbor Blvd .• Fullerton, Cal. 
Beckman Instrs .• lnc., Process Instrs. Div .• 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs,.lnc,. Scientific Instrs. Div .• 2500 Harbor Blvd .• Fullerton. Cal. 
Benmar Div., 3000 W. Warner Ave .• Santa Ana. Calif. 
Benthos. Inc .• Edgerton Dr., N. Falmouth. Mass. 
Bissett·Berman Corp .• "G" Street Pier. San Diego. Calif. 
Bunker·Ramo Corp .• 8433 Fallbrook Ave., Canoga Park. Calif. 
Canoga Electronics Corp., B966 Comanche. Chatsworth, Calif. 
Channel Inds .• Inc., 839 Ward Dr .• Santa Barbara. Calif. 
Cole Instrument. 2034 Placentia Ave., Costa Mesa, Calif. 
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OCEANOGRAPHIC EQUIPMENT· (Cont'd) 
. ' . 

Di/An CGntrols, Inc., 944 Dim:hester Ave., Boston, MaSS. 
I}Jnamic System Electronics Corp., B~ 780. Tempe, Arii" 
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Tyco Instrument Div., 16 Hickory Dr., WaHham, MaSs. 
Vectron Labarateries, Inc. 146 Selleck St, Stemfllrd, Conn. . • . p 1136 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Addington labs. Inc., 1043 DiGiulio Ave., Santa Clara, Calif. 
Aertech Ind~, 815 Ste.art Dr., Sunnyvale, Calif. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
Calvert Electronics, Inc., 220 East 23rd St, New York, N. Y. 
Collins Radio Co" Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Consolidated Resistance Sales Corp., 44 Prospect St,-Yonkers, N. Y. 
Cushman Eleclronics Inc., 166 San Lazaro Ave., Sunnyvale, CaIH. 
Digital Data Systams, 18819 Bryant St, Northridge, Cal. 
Dorsell Electronics, Box 36, Tulsa, Okla. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewletl·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hill E:~ctrOllics Inc., 300 No. Chestnut St, Mechanicsburg, Pa. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Itek Corp., '~Maguire Rd., Lexington, Mass. 
Kahn Rellflarch labs., Inc., 81 S. Bergen PI., Freeport, N. Y. 
Lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Micom, Inc., 855 C.ommercial St., Palo Alto, Calif. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Microtek Electronics, Inc., 138 Alewife Brook Pkwy., Cambridge, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Microwave/Syslems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Monitor Systams Inc., 401 Commerce Dr., Fort Washinglon, Pa. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Nihon Dempa Kogyo Co., Ltd., 1-21 Nishihara, Shibuya·ku, Tokyo, Japan 
Norrman, Ernsl Labs., 200 Elkhom Rd., Williams Bay, Wisc. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Northern Radio Co., Inc., 143 West 22nd st., New York, N. Y .. 
Oklahoma Aerotronics, Inc., 632 Pennsylvania Ave., Hartshorne, Okla. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
Optimax Inc., 258 N. Main St, Ambler, Pa. 
Pan American Trade Development Corp., 2 Park Ave., New York, N. Y. 
Philips Eleclronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 

I Racal Communicetions, Inc., 8440 Second Ave., Silver Spring, Md. 
Radio Research Co., 189 Mt. Pleasanl Ave., Rockaway, N. J. 
Rodelco, 356A Commack Rd .• Deer Park, N. Y. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Somerset Radiation Lab., Inc., 2060 North 14th St., Arlington, Va. 
Sonex Inc., 20 East Herman st., Philadelphia, Pa. 
standard Crystal Co., l10S S. Fremont Ave., Alhambra, Calif. 
Systems Electronics, Inc., 9801 Walford Ave., Cleveland, Ohio 
TMC Systems (Ariz), Inc., 930 West 23rd St, Unit 26, Tempe, Ariz. 
Technical Matar~1 Corp., Box 142, Mamaronec~ N. Y. 
Tel·lnstrument Bctrns. Corp., 728 GardenSt., Carlstadt, N. J. 
Transystems Elclm. Co., 2200 Central Rd., Fort Lee, N. J. 
Valpey·Fisher Corp., lOIS First St., Holliston, Mass. 
Venner Elctrns.ttd., Kingston By·Pass, New Malden, Surrey, En& 
Videon Corp., 140 E. Main St., Huntington, N. Y. 
Wavetek, Indiane Inc., 3000 Shelby St., Indianapolis, Ind. 
Zeta Labs., Inc., 616 Nalional Ave., Mountain View, Calif. 

OSCILLATORS, DECADE 
Accutronic~ Inc., 628 Norlll St, Geneva, IlL .......... p 1059, 1060 
California Insn Corp. 3511 Midway Dr. San Diego, Calif. 
Califllrnia Instruments Carp., Elin DiY. 3511 Midway Dr., San Dleeo, Cal. 

p 1358 
Elgar Corp., 8159 Eneineer Rd., San Diego, Calif. ....... p 1940, 1941 
Frequency Efectronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 
Greenray Industries, In~, 840 W. Chureh Rd., MeehanicslJurg, Pa. P 1100 
Klkusui Elctrns; Corp., 3·1175, Shinmaruko·Higashi, Kawasaki·Cily, 

Kanagawa'Pref., Japan 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Tyco 1D$lrumenl DiY., 16 Hickory Dr., Wallham, Mass. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlell·Packard Co., ·1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., CenlinelaAve. & Teale St., CulYer City, Cal. 

. Krohn·Hile Corp., 580 Massachusetts Ave., Cambridge, Ma~ 
Leyell Bctrns. Ltd., Park Rd., High Barne~ Harts, Eng. 
Muirhead Instrs., Inc., 1101 Brislol Rd., Mounlainside, N. J. 
Optimalion Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Racal Communicalions, Inc., 8440 Socond Ave., Silver Spring. Md. 
Weston Instrs., Inc., Weston·LexingtOll Div., 17 Hartwell Ave., Lexington, Mass. 

OSCILLATORS, GRID DIP-
SEE METERS, GRID·DIP 

OSCILLATORS, KLYSTRON-SEE TUBES, 
KLYSTRON 

OSCILLATORS, MAGNETRON-
SEE TUBES, MAGNETRON 

OSCILLATORS, MICROWAVE 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Amperex Efctrn. Corp., 230 Duffy Ave., Hicksville, N. Y. 
Applied Researcb, Inc., 76 S. Bayles An., Port Wasbington, N. Y. 
Avantek Inc., 2981 Copper Rd. Santa Clara, Calif. 
Douglas Microwave Co. Railroad Pl., Mamaroneck, N. Y. ..•... P 1658 
E-II Researeh Labqralories Inc., Box 1289, Oakland, Calif. •.•.• P 1370 
Electro/Data Inc. 3121 Benton St, Garland, Tex. ............ p 1666 
Frequency Engineering Labs, P.O. Box 527, Farmingdala,.N. J. .. p 1674 
Frequency Sourees Inc., P.O. Box 159, N. Chelmsford, MasL P 1672. 1673 

General Electric Co., ElCtrn. Cemp. Sales Oper., 1 liver Rd., Schenectady, N. Y. 
tEL Div. Varian, 75 Akron St, Coplape, N. Y. 
Marconllnstrs., 111 Ceillr La., EnIIaw,oI, N. L............. P 1434 
Micro·POwtI I.~, 25-14 BroadwlY, Long Isiind City, N. Y. .... P 1683 
Microwave Cavity LUs, Inc., 10 N. Beach Ave., La Grange, III. 

p 1686,1687 
Nippon Elee. New YDIIt 1tI~, 200 PII1IAva. New YIrk, N. Y. 
Omni Spectra, Inc., 2_ HallwHtl CI., Farmington, Mid. ... P 1690 
PhilcofFord Corp., C & Tioga Sts., Philadelphia, Pa. 
RHG Eleclronlcs Lab Inc., 64 Milbar Blvd., Fannil\idall, N. Y. 
Rowe Indlstrles Inc., 17112 Airport Hwy. Toiedo, Ohio 
ScJanllftc·Atlanta Inc. Box 131154, Atlanta, Sa. 
Servo Corp. of America, 111 New $oulll Rd. HlcksYHia, H. Y. 
Teman Corp., 2446 N. Shadeland Ave., Indianapolis, Ind.. .... P 1509 
Trak Mlcrowav. Corporation, 4726 Kennedy Rd., Tampa, Aa. .. P 1713 
Weinsch.1 Enn Co. Inc., P.O. Box 577, Galtlersburg, Md. 
Addington Labs. Inc., 1043 DiGiulio Ave., Sante Ciara, Calif. . 
Ad.anced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Aertech Inds., 815 Stawart Dr., Sunnyvale, CaIH. 
Airborne Inslruments Lab., Div. Culler·Hammer, Inc., Deer Park, N. Y. 
Aircom, Inc., Rte. 168, Union, N. H. 
AirtrOll Div., lilian Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alfred Electronics, Stanford Indl. Pk., 3176 Porter Dr., Palo AlIa, Calif. 
Alpha Induslries, Inc., 381 Elliot St, Newton Upper Falls, Mass. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minalo-ku, Tokyo, Jap. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
Astrolab, Inc., 4 McCandless St, Linden, N. J. 
Beckman Inslrs., Inc., Elctm. Instrs. Dlv., 2200 Wright Ave., Richmond, Calif. 
Collins Radio Co., Dallas, Tew 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
EMF Systems, Inc., Box 1009, State College, Pa. 
Engineering Assocs., 434 Patterson Rd., DaylOll, Ohio 
FKS Communications, Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
GAF Corp., 140 West 51 SI. New York, N. Y. 
Generallnstrumenl Corp., (Ictrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mas~ 
Giannini-Voltex, 12140 E. Rivera Rd., Whillier, Cal~. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks SI., Sun Valley, Calif. 
HRIl-Singer, Inc., Science Park, Slate College, Pa. 
Hewlell·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
ITT Electron Tube, Box 100, Easton, Pa. 
International Microwave Corp., 33 River Rd., COS Cab, Conn. 
Itek Corp., 10 Maguire Rd., Lexington, .Mass. 
Kruse·Storke Elclms., 790 Hemmeter La., Mountain View, Cal~. 
Litlon Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Cal~. 
Melabs, 3300 Hillview Ave., Palo Alto, Cal~. 
Merid~n Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, CaIH. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Micro·Now Inslr. Co., Inc., 6124 N. Pulaski Rd., Chicago, III. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
M~romega, 4134 Del Rey Ave., Venice, Calif. 
Micronetics Oiv., 7155 Mission Gorge Rd., San Diego, Calif. . 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresen! Rd., Needham H~, Mass. 
Microwave Oiv., Sanders Assocs., Inc., Ledge St., Nasbua, N. H. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Nihon Dempa Kogyo Co., Ltd., J.21 Nishihara, Shibuya-ku, Tokyo. Japan 
Omega Labs., Inc., HavMhill St, Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Physical Electronic Labs., 1185 O'Brien Dr., Menlo Park, Cain. 
Polarad Elctms. Instr., 34-02 Queens Blvd., Long Island City, N. Y. 
RFD Inc., 1501 W. Cass St., Tampa, Fla. 
Reeve Elctrns., Inc., 601-EEM·W. Lake St., Chicago, III. 
Sage Labs. Inc., Inslr. Div., 14 Huron Dr., Natick, Mass. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Somerset Radiation Lab., Inc., 2060 North 141h St., Arlington, Va. 
Sperry Microwave Elctns. Div., Box 4648, Clearwatar, Fla. 
Varian Assocs., 6ll Hansen Way, Palo Alto, Calif. 
Varian Industrial Microwave Operation, 30110dustrial Way, San Carlos, Calif. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Watkins·Johnson Co., 3333 Hillview; Palo Alto, Calif. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Zeta Labs., Inc., 616 Nalional Ave., Mountain View, Calif. 

OSCILLATORS, POWER 
Accutronics, Inc., 628 Nortil St, Geneva, III. .• • • . • . . . . . • . • P 1063 
Applied Resnrch, fnc., T6 S. Bayles Ave., Port Washington, N. Y. 
Austran, Inc., 10214 N. Interregional Hwy., Aust/n, Tex. 
Avenlek Inc., 2981 Copper Rd., Santa Clara, CaIH. 
Blblman·lnvertron DiY. 3511 Midway Dr. Sen Diego, Calif. . . . • P 1357 
CML Inc., 350 Laland Ave. Plainfield, N. I. .. . . . .. P 1888, 1889, 1891 
CaIHornia fnm. Corp. 3511 Midway Dr., San Dilp, Calff. 
CalHornla Instruments Corp., Elin Div. 3511 Midway Dr., San Diego, Cal. 

p 1358 
Elgar Corp., 8159 Engineer Rd. San Dielo, CalH.. p 1937,1940,1941 
fork Standards Inc., 213 Main St, West Chicage, III. ....•..• p 1098 
Frequency Electronics, Inc. 3 Delaware Dr., Lake Success, N. Y. 
Frequency Sources Inc., P.O. Box 159, N. Chelmsford, Mass. P 1672,1673 
General Eleclric Co., Elctrn. Clmp. Sales Oper., 1 River Rd., Scbenectady, N. Y. 
Gibbs MIg. & Researcb Carp., 450 N. Main St, lanesvUle, Wise. P 1106 
Greenray fndustries, Inc., 840 W. Chureb Rd. MecbanlcslJurg, Pa. P 1 In I 
Industrial Test Equlpt Co., 20 Beechwood Ave., I'Irt WasMagtan, N. Y. 
Mareanllnstrs., 111 Cedar La., El\ilewood, N. I. ............. p 1433 
Metric Engrg., 5235 E. SImpson Rd., Mechanicsburg. Pa. ..... P 1440 
Microwave Cavity Lab~ Inc., 10 N. Beacli Ave. La Grange, In. 

PhilcofFord Corp., C & Tioga StL, PIIiladelphia, Pa. 
Rowe ladustries Inc., 1702 Airport Hwy., Toledo. Obit 

P 1686,1687 

Trak Microwave CorporaHOIl, 4726 Kennedy Rd. Tampa, Fla. 
Waveforms, 11922 Valerio St, N. Hollywood, Calif. . . • • . . . . . P 1530 
Addington Labs. Inc., 1043 DiGiulio Ave., Santa Clara, CaIR. . 
Airborne Instruments Lab., Div. Cutier./Jammer,lnc., Deer Park, N. Y. 
Aperco Co., 1383 Luddington Rd., East Meadow, N. Y. 

OSCILLATORS, R·F 

Applied. Microwave Lab, Inc., Andover St., Andover, Mass. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Cedar Rapids, iowa 
Collins Radio Co., Dallas, Texas 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, Eng. 
EMF Systems, Inc., Box 1009, State College, Pa. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Engineering Assocs., 434 Pallerson Rd., Dayton, Ohio 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
ling Electronics,I515 S. Manchestar Ave., Anaheim, Calif. 
Litlon Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Metcom, Inc., 76 Lafayelle St, Salem, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microwave Div., Sanders Assocs., Inc., Ledga SI., Nashua, N. H. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
RFD Inc., 1501 W. Cass St., Tampa, Fla. 
Rohde & Schwarz'Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sage Labs. Inc.,lnstr. Div., 14 Huron Dr., Nalick, Mass. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Tel·lnstrument Elctrns. Corp., 728 Garden St., Carlstadt, N. J. 
Transystems Elctrn. Co., 2200 Central Rd., Fort Lee, N. J. 
Watkins·JohnsOll Co., 3333 Hillview, Palo Alto, Calif. 
Whita Electromagnetics, Inc., 656 Lofstrand La., Rockville, Md. 
Winslow Tele·Tronics, Inc., 1000 First Ave., Asbury Park, N. J. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

OSCILLATORS, PULSE 
Accutronics, Inc., 628 North St, Geneve, III. ..•......• P 1063, 1065 
Agastat Div., 1027 Newark Ave., Elizabelll, N. I. 
Arvin Frequency Devices, 2505 N. Salisbury St, W. Lafayette, Ind. P 1057 
Austron, Inc., 10214 N. Interregional Hoy., AustlR, Tex. ....... P 1068 
CML Inc,., 350 Leland An., Plainfield, N. J. ................ P 1888 
Cober Elclrns., Inc. 7 Gleason An., Stamford, Conn. 
Connor·Winfield Corp., Winfield, III. ................. P 1086,1087 
Electra/llidland Carp., 3151 Fiberglass Rd., Kansas City, Kaos. 
Exact Elclrns. lac., 455 Soulheast 2nd Ave., Hillsboro, Ore. 
Ferwalt, W. H. Inc., Webb Rd., Lapwai, Idabo . . . . . . . . .. . . . . P 1089 
Frequency Sources Inc., P.O. Box 159, N. Chelmsford, MaSs. .. P 1672 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Gibbs Mfg. & Researeb COIJI., 450 N. Main St, Janesville, Wise. 

P 1106,1107 
Greenray Industries, fnl., 848 W. Church Rd., MecunicslJurg, Pa. P 1101 
McCoy Electronlls Co., Cbeslnut & Watts St., Moun! Holly Springs, Pa. 
Melpar, Inc., Special Products Dept, 7776 Arlington Blvd., Falls Church, Va. 

P 1115 
Microwave Cavity Labs, Inc., 10 N. Beach AVI., La Granee, III. .. P 1687 
Nippon Efec. Hew Yorlllne., 200 Park Ave. Hew Yark, N. Y. 
Solid State Efctrn. Corp., 15321 RlYen St, Sepulveda, Cal. .... P 2793 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, FIL 
Veetron Laboratories, inc., 149 Selleck St, Stamford, Conn. 
Addington Labs. Inc., 1043 DiGiulio Ave., Santa Clara, Calif. 
Applied Microwave Lab, Inc., Andover St, Andover, Mass. 
Arenberg Ultrasonic Lab., Inc., 94 Green St., Jamaica Plain, Mass. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
F~her·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Senerallnstrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlell·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Litton Inds., Electron Tube Div., 960 Industrial. Rd., San Carlos, Cal. 
Metcom, Inc., 76 Lafayetle St., Salem, Mass. 
Micro Stata Electronics, 152 floral Ave., Murray Hill, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Neptune Eiectronics Co., 30 WesiiS St., New York, N. Y. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Philips Electronics Industries, Ltd.,1I6 Vanderhoof Ave., Toronto, Ont, Can. 
RFD Inc., 1501 W. Cass St., Tampa, Fla. 
Transystems Elctm. Co., 2200 Central Rd., Fort Lee, N. J. 
Videon Corp., 140 E. Main St., Hunlington, N. Y. 
Watkins-JohnsOll Co., 3333 Hillview, Palo Alto, Calif. 

OSCILLATORS. REED 
Austron, Inc., 10214N.lnterregional Hwy., Austin, Tex. 
'Blddle, James G. Co., TOWRSbip Une & lolly Rds. Plymoulh MellinL Pa. 
Bramco Controls Div., Ledex Inc., College & Soulll, Piqua, Dbio.. P 2286 
Electra/ilidiand Corp., 3151 Fiberglass Rd., Kansas City, Kaos. 
Greenray Industries, Inc., 848 W. Church Rd., Mecbanicsburg, Pa. 
IIlson Efclrns., Inc. 380 Cottage St, Rochester, N. Y. 

OSCILLATORS, R·F 
American Traes-Ceil Corp., 124-08 lOlst Ave., Ricbmond Hill, N. Y. P 719 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
Arvin Frequency Devices, 2505 N. Salbbury St, W. Lafayelle, Ind. P 1057 
Bliley Efectrll Co., 2545 W. Grandview Blvd., Erie, Pa. ... P 1070, 1071 
Bulove Walch Co., Inc., Elclm. Div., Freq. Control Products, 

81·20 Woodside Ave., Woodside, N. Y. .•.•...•.....•.... P 1084 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. . ...... :....... P 1077 
CTS of Canada, lid., 80 Thomas St, Streelsvilll, Ont, Can. .... p 1077 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. ................ P 1077 
CTS ElctrnL, Inc., 1010 Sycamore Ava., S. Pasadena, Calif. .... p 1077 
California Instrumenls Corp., 3511 Midway Dr., San Diego, Calif. 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. I. 
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OSCILLATORS, R·F (Cont '<I) 

Electra/Midland Corp., 3151 Fiflerglass RII;, Kansas City, Kans. 
, p lQ91, 1092 

Electranic Researeb Co., 10000 W, 75th St, Overland Park, Kan~ p ,1097 
Ferwalt W. H. Inc., Webb Rd., Lapwai, Idaho . . . . •. . . . . . . . . p 1089 
FOlk Standards )nc., 2.13 MainSt, West Chicago, III .. , ...•.• p 1098 
Frequency,ElectroniC$, Inc., 3 Delaware Dr .. Lake Succus, N. Y. 
FrequlRCJ Sources Inc., P.O. Box 159, N. Chelmsford,Mass. p 16n. 1673 
GenaralJlectric Co., Elctm.Comp. Sales Oper., 1 River Rd., Schenectady, N.Y. 
Billbs Mig. & Researcb Corp., 450 N. Main St, JanasYille, Wisc. 

p 1106,1107" 
Greenrar Industries, Inc., 84D W. Church Rd., Mechanicsburg, Pa. 

p 1100,1101 
Heath Co., Dept 180, aentoa Harbor, Mich. 
Helix Research Ass~, Inc., B384 Hercules St, La Mesa, Calif. P 2790 
Hughes Aircraft Co., 500 Superior Ave. Newport Beach, Calil. 
Kay Electric co., Maple Ave., Pine Brook, H. I. 
LEL Dlv. Varian, 75 Akron St, Copiague, N. Y. 
Lollllln C,o., 811 Sharan Dr., Westlake, Ohio 
Marconllnstrs., 111 Cedar La., Engitwollll, N. I. . . . . . . p 1434 
Measurements, Bex 180, Boonton, H. I. 
Micra-Power Inc., 25-14 Broadwar, Long Island City, H. Y. P 1683 
Microsoolcs Inc., 60 Winter St, Weymouth, Mass. 
Microwave Cavity Labs, Inc., 10 H. Beach Ave., La Brange, III. p ,1687 
Monitor Prllllucts Co. loc. 815 FIImont Ave., S. Pasadena, CaIR. 

p 1122,1123 
Motor.la Comm. & ElclrnL, Inc., 4501 N. Augusta Blvd.,Cbicago, III. p 1124 
OVenaill int;, 706 ForresISt, CharlotteSVille, Va ... " ..... , P 1112 
Panen ReS<.lich, lac., 48 Urban Ave., Westbury, N. Y. 
Petenen Radio CD., Inc., 2800 W. Broadway, Council Bluffs, Iowa P 1127 
Princeton Applied Research Cerp., Box 565, Princeton, N. J.. .. . p 1471 
RHG EleetroRics Lab IRt, 94 Milbar Blvd., Farmingdale, N. Y. 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Obio 
Solid Stete Betro. Clrp., 15321 Raren St, Sepolveda, Cal. .... P 2793 
Southfield Elctrns., 21250 HI Y, Mile Rd., Sauthfield, Mich. 
Trak Microwave Corporation, 4726 KeRnedy Rd., Tampa, Fla. p 1713 
Tyco Instrument DiY., 16 Hickory Dr., Waltllam, Mass. 
YectrGR Laboratories, IRC., 148 Selleck St., Stamford, ConR. p 1136 
Welnschel Engrg. CD. Inc., P.O. Box 577, Gaithersburg, Md. 
Addington Labs. Inc., 1043 DiG.iulio Ave., Santa Clara, Calif. 
Advanced Measurement Instrs" Inc., 109 Dover St., Somerville, Mass. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calil. 
Almes Inds., Inc., pox 73, Lockport, III. 
Airborne Instruments Lab., Oiv. Cutler·Hammer, Inc., Deer Park, N. Y. 
Alban ElectroniCS, III Cedar La., EnglelWod, N. J. 
Anritsu Bee .. Co" Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Aperco Co., 1383 Luddington Rd., East Meadow, N. Y. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 

. Arenberg Ultrasonic.Lab., Inc., 94 Green St., Jamaica Plain, Mass. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Barker & W~liamson, Beaver Dam & Canal Rds., Bristol, Pa. 
CCA Electronics Corp., 716 Jeney Ave., Gloucester, N. J. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conic Corp., 9020 Balboa Ave., San Diego, CaIH, 
Consolidated Resistance. Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Eico Bectronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Bectronics Dev. Corp., 1533 Monrovia AVe., Newport Beach, Cal. 
Engineering Assocs., 434 Patterson Rd., Dayton, Obio 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
HRIl-Singer, Inc., Science Park, State College, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 

, International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Krohn.fiite .Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Leaderlnstrs. Corp., 24020 Jackson Ave., Long Island City, N. Yo 
Litton .Inds., Electron Tube Div., 960 Industrial Rd" San Carlos, Cal. 
Marconi Div., English Electric Corp., I Park Ave" New York, N. Y. 
Meguro Denpa Sokki K. K" 51 2..:home, MegurQ-ku, Tokyo, Jap. 
Metcom, Inc" 76 Lafayette St., Salem, Mass. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. ).. 
Micromega, 4134 Del Rey Ave., Venice, Calif., . 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave DIv., Sanden Asiocs., Inc., Ledge St, Nashua, N. H. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 

, Morey Corp., 2659 Wisconsin' Ave" Downers Grnve, III. 
Neptune Bectronics Co., 30 West 15 St., New York, ·N. Y. 
Northern Radio Co., Inc., 143 West 22nd St., New York, N. Y. 
Omega Labs., Inc., Haverhill St, Rowley, Mass, 
Optimax Inc., 258 N. Main St, Ambler, Pa. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt V,rnon, N. Y. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont, Can. 
Polarad Eictrns. Instr., 34002 Queens Blvd., Long Island City, N. Y. 
Prec~e Electronics, 76 E. 2nd St, Mineola, N. Y. 
RFD Inc., ISOI W. Cas, St, Tampa,Jla. . . \ 
Racal Communications, Inc., 8440 Second Ave" Silver Spring, Md. 
Radio Research Co., 189 Mt. Pleasant Ave., Rockaway, N. 1. 
Raybond Eictrns. Inc., 930 Washington St., NorwOOd, Mass. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Rohde & Schw.arz ~.Ies Co.; 111 Lexington Ave., Passaic, N. J. 
Sroallw®d, S. G., Ltd., 391·397 King St, E., Kitchener, Ont., Can. 
TMC Systems (Ariz), Inc., 930 West 23rd St, Unit 26, Tempe, Ariz. 
Technical Material Corp., Box 142, Mamaroneck,. N.Y. 
Tel·lnstrument Elctrns. Corp., 728 Garden St., Carlstadt, N. J. 
Telonic Inds., Inc., SO N. Fint Ave., Beech Grove, Ind .• 
Therl)1atron Div., Willcox & Gibbs, 1040 Ave, of .the Americas, N. Y., N. Y. 
Toa Bctrns. Ltd., 235, Suw .. Cho, Shinjuku-ku, Tokyo, Japan 
Tocco DIY., 3800 Harvard Ave., Cleveland, Ohio 
Translab, Inc., 4740 Federal Blvd., .San Diego, CaIH. 
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Videon Corp., 140 E. Main .St., Huntington, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo AIIo, Calif. 
Wiltron Co., 930 East Meadow Dr., Palo 'Alto, Cali!./ 
Zeta Labs., Inc., 616 National Ave., Mountain Viewi CaIH. 

OSCILLATORS. SINUS.OIDAL 
Accutronics, Inc., 628 Nortb St, Gema, III. P 1058-1062, 1064-1067 
.Allen .ElectroDics DiY., Allen Organ Co., Macunlie, Pa; .••••.• P 718 
American Time Products, 8ulm Watch CO., Inc., 

61·20 Woodside Ave., Woodside, N. Y. .................. p 1083 
Arvin Frequency Devices, 2505 H. SaHsbury St,W. Lafayette, Ind. p 1057 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex, ..•.. . p .1068 
Behlman·lnverlron'DiY., 3511 Midway Dr., San Diego, Calif. . . . . p 1357 
Bulon Watch Co., In~, Elctrn. Div., Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Yo ...•. ' .•....•.••. ,. p 1084 
Burr·BrowR Research Corp., Inl'l. Airport Ind. Pk" Tucson, Arit 
CML Inc., 350 Leland Ave., Plainfield, N. I. ..... . . . • . .. P 1888, 1889 
CTS of BerRB, IRC., 406 Parr Rd., Berne, Ind. ............... p 1077 
CTS of Canada, LIII., 80 Thomas St., Streetsville, DRt, Can. .... p 1077 
eTS Corp., 905 N. West Blvd., Elkhart, Ind. ................ piOn 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. .... p 1077 
CalHornia Instrs. Corp., 3511 Midway Dr., San Dlega, .CalH. 
CalHornia Instruments Corp., Elin DIY., 3511 Midway Dr., San Diego, Cal. 

p 1358 
Connor·Winfield Corp., Winfield, III... ..... p 1086,1087 
DIBnetz EngiReering Labs, Inc.; 1233 North Ave., Plainfield, N. I. 
Electra/Midland Corp., 3151 Fiberglass Rd, Kanm City, Kan~ 
Electronic Researcb Co., 10000 W. 75tb St, Overland Park, KanL p 1097 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. ...... p 1940,.1941 
Exact Elctrns. Inc., 455 Soutbeast 2nd Ave., Hillsboro, Ore. 
Ferwalt W.H. IRC., Webb Rd., Lapwai, Idaha ..... .. .. .. . .. P 1089 
Fork Standards Inc., 213 Main St, West Cbicago, III. ;....... P 1098 
Frequency Electronic~ In~, 3 Delaware Dr., Lake Success, N. Y. 
Gibbs Mig. & Research Corp., 450 N. Main St, JanesvUle, Wisc. 

P 1106,1107 
GlleRrar Industries, Inc., 840 W. Cburch Rd., Mechanicsburg, Pa. pliO 1 
Heatb CD., Dept 180, Benton Harbor, Mich. 
Helix Researcb Assocs., Inc., 8384 Hercules St, La MeiI, Calif. p 2790 
Hoilinstrument Labs, P.O. Box 230, Oconto, Wisc. 
Hugbes Aircraft CD., 500 Superior Ave., Newport Beach, Calil. 
Industrial Test Equipl Co., 20 Beechwaod Ave., Port Washington, N. Y. 
Kikusui Elctros. Corp., 3·1175, Shinmaruko·Higasbi, Kawasaki-l:ity, 

Kanagawa·Pref.,lapan 
M FElectroniC$ Corp., 118 East 25tb St, New York, N. Y. .... p 1120 
Marconi Instrs., 111 Cedar La., Englewood, N. J. . . . . . . . . . p 1434 
McCa, Electronics CD., Chestnut & Watts St., Mount Holly Springs, Pa. 

p 1119 
Melpar, Inc., Special Products Dept., 77J6Arllngton ~Ivd., Falls Church, Va. 

p 1115 
MonHor Products CD. IRC., 815 Fremont Are., S. Pasadena, Calif, p 1122 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III p 1124 
North Hilb E~ctronics IRC., Alexander PI., Glen Coye, H. Y. 
Opamp Labs, 172 S. Alta Vista Blvd., Los Angeles; Calif. 
Ovenaire Inc., 70& Forrest St., Charlottesville, Va. .......... p 1112 
Philamon Laboratories Inc., 90 Hopper St, Westbury. N. Y. 

p 1130.1305.1461 
Princeton Applied Research Corp., Box 565, Princeton, N. I. . . . . p 1471 
Rockland LabL, IRC.,Bex 57, Tappan, N. Y •.... , ........ " .. p 1307 
Rowe Industrifs inc., 1102 Airport Hwy., Toledo, Obio 
Solid State Eletro.Corp., 15321 RayeR St, Sepulveda, Cal. .... p 2793 
Tela-Signal Corp., 250 Crossways. Park Dr., Woadhury, N. Y. 
Vectron Labora~ries,lnc., 146 Selleck St, Stamford, CORn. p 1136 
Waveforms, 11922 Valerio St, N. HollywOOd, Calif. .. . . . . . • . p 1530 
Wavetel<, 8159 Engineer Rd., San Diego, Calif. p 1533, 1535-1542 
Armec Corp., 195 W. Hills Rd" Huntington Sta., N. Y. 
Autronics Corp., 180 N. Vin,do Ave" Pasadena, Calif. 
Collins Radio Co" Dallas, Texas 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Data Instrument OIY., 7300 Crescent Blvd., Pennsauken, N. 1. 
Data Royal Corp., 8014 Armour St., San Diego, Calif. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Dynamic Precision Controls Corp., 449 E. Main St .• Hagerstown, Ind. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Instrument Labs. Corp., 315 W. Walton Pl., Chicago, III. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Lab Bectro·Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malma~on, France 
Lancer Electronics Corp., 1416 W. Main St, Norristown, Pa. 
Leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
Levell Bctrns. Ltd., Park Rd., High Barnet, Herts, Eng. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Mennen·Greatbatch Elctrns. Inc., 10123 Ma.in St, Clarence, N, Y: 
Muirhead Instn., Inc" 1101 Bristol Rd., MOUntainside, N. J. 
Neptune Electronics Co., 30 West 15 St, New York, N. Y. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Radio Research Co., 189 Mt Pleasant Ave., RockawaY,N. J. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Systems Electronics, Inc., 9801 Walford Ave" Cleveland, Ohio 
Tel·lnstrument Elctrns. Corp" 728 Garden St., Carlstadt, N. 1. 
Transducer Specialties, Inc., Easton &. Wyandotte Rds" Willow Grove, Pa .. 
Transystems Elctm. Co., 2200 Central Rd., Fort Lee, N. ). 
Trepac Corp. of Amer., 30 W. Hamilton Ave.,Englewood, N. ). 
Valpey·Fisher Corp., 1015 First St, Holliston, Mass. 
Venner Elctrns, ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Videon Corp., 140 E. Main St., Huntington, N. Y. 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., Lexington, Mass. 

OSCILLATORS, SQUARE·WAVE 
Accutronics, Inc., 628 North St, Geneva, III. p 1058-1062, 1064-1067 
AmericaR Time Products, BuloYa Watch Co" Inc., 

61·20 Woodside A,e., Woodsi1le,N. Y •...... : ... ,....... p 1083 
Arvin Frequency Devices, 2505 N"Salisbury st,W.Lafayette, Ind. p 1057 
Austron, Inc., 10214 H. Interregional Hwy., Austin,Tex ...... ;. p 1068. 
BuloYa Watch Co., Inc., Elctrn. DiY., Fr.q. &ontrol Products, 

61·20 Woadsid. Ave., Woodside, N. Y. .................. p 1084. 

CML Inc., 350 LelaJld Ave., Plainfield, N. I. 
CTS of Oerne, Inc., 406 Parr Rd,Berna, Inll; piOn 
eTSof Canada, Ltd., 80 Thomas St, streetsville, On~, Can... .. piOn 
CTS Corp., 905 N.West Blvd., Elkhart, lad ................ ,. piOn 
CTS Elctrns., Inc., 1018 Sycamore Ave., S.Pasadena, Calff.· • , .. p .1077 
CJIfiIornia S,s. Camp., inc., 9176 Independence, Chatsworth, Cel. 
Cannor·Winfield Corp., Winfield, III •................ :. . P 1086, 1087 
Bactra/Mldland Clirp' 315.1 Fiberglass Rd., Kansas City, Kans. 

p 1091-1093 
ElectroRic Rasearch Co. 10000 W.l5th St,Orarlallll Park, KanL P 1097 

" Exact Elctrns. Inc, 455 Southeast 2nd Ave., HDlsbolO, 011. 
Farwalt, W. H.lot, Webb Rd., Lapwai,lda~a .... , ......... ; P 1089 
fork Standards Inc., 213 MaiRSt, West Chicall, III. ......•. p 1098 
Gillbs Mig. & Research Clrp., 450 N. Main St, JanesviUe, Wisc. 

p 1106,1107 
Greanray Industries, Inc., 840 W. Church Rd., Mechanicsburg, Pa; 

p.ll00, 1101 
Neath CD. Dept 180, Benton ~arbor, Mich. 
Helix Researcb AsSOCI, Inc., 8384 HercullS St, La Mesa. Calif. P 2790 
Hughes Aircraft CD., 500 Superior Ave;, Hewpert Beacb, Calif. 
Kikusui Elctrns, Corp., 3·1175, Sbinmarukll·H1gashi, Kawasaki·CIty, 

Kanagawa·Pref., lapan 
Malpar, Inc., Special Praducts Dept., 7776 ArllngtDR Blvd., Falls Churcb, Va. 

" p 1115 
Metric EDgIg., 5235 lSlmpson Rd., Mechanicsburg, Pa. .... . p 1440 
Maniter Pr.oducts Co. Inc., 815 Fremant Ave, S. Pasadena, Calff. p 1122 
Nippon Bec. NewYark lot, 200 Park Ave., New Yerk, N. Y, 
Ovenaill In;, 706 For.rest St, CherlottesviUa, Va. .••••.•..• p 1112 
Philamon Laboratories Inc., 90 Hopper St, Westbury, N, Y. 

RO AssOCI., Inc. 3705 Haven Ave., MeRlo Park, Cal. 
Rowe Industries Inc., 1102 Airport Hwy., reledo, Ohio 

P 1130,1305,1461 

Solid Stete Elctrn. Corp., 15321 RareR St., Sepulveda. Cal .... p 2793 
Speetrom TechnololY Inc., Box 368, Goleta, Calff. ".... P 1132,1133 
Vutron Laboratories, Inc., 146 Selleck St;, Stamford, ConR. '.. p 1136 
Waveforms, 11922 Valerio St, H. Hollywoad, Calif. ..• . . .. . . p 1530 
Wavetek, 8159 Engineer Rd., San Diego, CaIR. ........ p 1533-1542 
Weinschel Engrg. Co. Inc., P.O. Bex 577, Gaithersburg, Md. 
Alban Electronics, III Cedar La., Englewood, N. ). 
Argonaut Assocs., Inc., P.O. Box K, Baaverton, Ore. 
Armec Corp" 195 W. Hills Rd., Huntington Sta., N. Y. 
C-E ElectroniCS, 363 W. Glenside Av •. , Glenside, Pa. 
Data Instrument Di •. , 7300 Crescent Blvd., Pennsauken, N. J. 
Data Royal Corp., 8014 Armour .SI., San Diego, Calif. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal, 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
General Radio Company, 309 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. • 

. Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn . 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Lancer Electronics Corp" 1416 W. Main St, Norristown, Pa 
Leader Instrs. Corp., 24020 Jackson Ave., Long Island City, N. Y. 
Levell Bctrns. Ltd., Park Rd., High Barnet Herts, Eng. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Mennen·Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Precise Electronics, 76 [ 2nd St., Mineola, N. Y. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Systems Electronics, Inc" 9801 Walford Ave., Cleveland, Ohio 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Telonic Inds., Inc., 60 N. First Ave., Beech Groye, Ind. 
Transducer SpeCialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Transystems Elctrn. Co., 2200 Central ~d., Fort lee, N. J. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Venner Elctrns. Ltd., Kingston By.pess, New Malden, Surrey, Eng. 

OSCILLATORS, SWEEP 
E·H Research Laboratories Inc., Box 1289, Oaklallll, Calif. .•... p 1370 
Electra/Midland Corp., 3151 Fillerglass Rd., Kansas City, Kans. 
Electro/Data Inc., 3121 BeRton St, GarlaRd, Tex. 
Exact Elclms. Inc., 455 Sautbeast 2nd Ave., HUisboro, Ore. 
Hickok Electricallnstr. Co.,.10514 DuPont Ave., Cleveland, Ohio 
Industrial Control Co., Central Ave. at PiRelawn, Farmingdale, Ho Y. 
KaJ Electric. CD., Maple Ave., Pine Brook, N. I. . 
Micro·Power Inc., 25·14 Broadway, Long Islallll City, H. Y. ...• p 1683 
NipPOR Elet New York Inc., 200 Park Ave., New Yerk, N, Y. 
Serva Corp. of America, 111 New South Rd., Hicknille, H. Y. 
Solid Slate Elclm. Corp., 15321 RayeR St, Sep.lreda, Cal 
Texscan Corp., 2446 N. ShadelaRd Ave.,lndiaRapoils, Ind. .••... p1509 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla. 
Vari·L Co. Inc., 207 IreeRWic~ Ave., Stamford, Cenn. 
Wavete), 8159 EAginaer Rd., SalI ~Iego, Cellf. ........ p 1534-1542 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Airborne Instruments Lab" Oiv. Cutler·Hammer, Inc" Deer Park, N. Y. 
Alfred Bectronics, Stanford Indl. Pk" 3176 Porter Dr:, Palo Alto, Calif. 
Anritsu Elec. Co."Ltd., 12·20, Minanliazabu 4 chome, Minato·ku, Tokyo, Jap. 
Argonaut Assocs., Inc.,. P.O. Box K, Baaverton, Ore. 
Blonder·Tongue Labs Inc., 9 Alling St, Newark, N. J. 
Data Royal Corp., 8014 Armour St., San Diego, Calif. 
Dawe Instruments, Ltd., Western Ave., Acton, london W3, Eng. 
EMF Systems, Inc., Box 1009, Stafe College, Pa. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N •. Y. 

, General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett.packardCo., 1501 Page Mill Rd., Palo Alto, Calil. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia,. Pa. 
Kruse·Storke Elctros., 790 HemmeterLa., Mountain View, Calif. 

, Leader Instrs. Corp., 24020 Jackson.Ave., Long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia,. Pa. 
Meguro Denpa Sokki K. K., 51 2..:home, Meguro-ku, Tokyo, Jap. 
Neptune Bectronics Co., 30 West 15 St., New York, N. Y. 
Northeast ElectronicS Corp., Box 649, Concord, N. H. 
Philips Bectranic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y; 
.RfD Inc., 1501 W. Cass. St., Tampa, Fla. 
Radio Research Co" 189 Mt. Pleasant Ave., RockawaY,N .. 1. 
Rohde & Schwarz Sales Co.,.l11 lexington Ave., Pass:IJic, N. J. 
Siemens Amerif'!, Inc" Telecom DIv" 350 Fifth Ave., New York, N . .Y. 
Spectral, Dynamics Corp. of, San Diego, P.O. Box 671, San Diego, Calif. 



Systems Res. labs. In~. 7001 Indian Ripple Rd .• Dayton. Ohio 
Tel·lnstrument Elctrns. Corp .• 728 Garden St .• Carlstadt. N. J. 
Telonic Inds .• Inc •• 60 N. First Ave .• Beech Grove. Ind. 
Toa Elctrns. Ltd .• 235. Suwa-Cho. Shinjuku·ku. Tokyo. Japan 
Transystems Elctrn. Co .• 2200 Central Rd .• Fort Lee. N. J. 
United Recording Electronics Inds .• 11922 Valerio St.. N. Hollywood. Calif. 
Watkins·Johnson Co .• 3333 Hillview. Palo Alto. Calif. 
Wavetek. Indiana Inc .• 3000 Shelby St.. Indianapolis. Ind. 
Weston lnstrs. Div .• Weston Instr. Inc .• 614 Frelinghuysen Ave .• 

Newark. N. J. 
Wiltron Co .• 930 East Meadow Dr .• Palo Alto. Calif. 

OSCILLATORS. TELEMETRY 
Accutronics. Inc .• 628 North St. Geneva. Ill. ..... P 1058, 1063-1067 
Arvin Frequency Devices, 2505 N. Salisbury St, W. Lafayette. Ind. p 1057 
Astradata, Inc., 240 E. Palals Rd., Anaheim. CaIH. . . . . . p 2838 
Austron. Inc., 10214 N. Interregional Hwy .• Austin. Tex. 
AYleI Carp., 1130 E. Cypress St. Covina, CaIH. 
Bramco Controls Olv .• Ledex Inc •• College & South, Piqua, Ohio.. P 2286 
CTS Corp., 9115 N. West Blvd .• Elkhart, Ind. 
Electra/Midland Corp •• 3151 Fiberglass Rd •• Kansas City, Kans. .. p 1092 
Exact Elctrns. Inc., 455 Southeast 2nd Ave., Hillsboro. Ore. 
Ferwalt. W. H.lnc., Webb Rd •• Lapwai. Idaho 
Fork Standards Inc •• 213 Main St. West Chicago, III. ........ P 1098 
Frequency Electronics. Inc .• 3 Delaware Dr •• Lake Success. N. Y. 
Frequency Sources Inc .• P.O. Box 159. N. Chelmsford. Mass. .. p 1672 
General Electric Ca., Elctrn. Compo Sales Oper •• 1 River Rd •• Schenectady. H. Y. 
Gibbs Mfg. & Research Carp .• 450 N. Main St. Janesville. Wise. 

p 1106,1107 
Greenray Industries. Inc. B40 W. Church Rd .• Mechaniesburg. Pa. p 1101 
Helix Research Assocs .• Inc .• 8384 Hercules St. La Mesa. Cain. p 2790 
Hughes Aircraft Co .• 500 Superior Ave .• Newport Beach. Calif. 
Kokusai Elec. Co .• Ltd .• 9 Nishikubo.sakuragwa-cho. Minato.J!u. Tokyo. Japan 
M F Electronics Corp •• 118 East 25th St. New York, N. Y. .. . . P 1120 
Motorola Comm. & Elctrns.. Inc .• 4501 N. Augusta Blvd .• Chicago. III. 
Nippon Elec. New York Inc •• 200 Park Ave •• New Yort. N. Y. 
Omni Spectra. Inc., 24&00 Hallwood Ct. Farmington. Mich. .... P 1690 
Sclentific·Atlanta In~. Box 13654. Atlanta. Sa. 
Solid State Elclm. Corp., 15321 Rayen St •• Sepulveda. Cal. .... p 2793 
Trak Microwave Corporation. 4126 Kennedy Rd .• Tampa. Fla. 
Vectron Laboratories. Inc., 146 Selleck St.. Stamfonl. Conn. 
Wavelek. 8159 Engineer Rd., San Diego. Calif. 
AMBAC Inds. Inc .• 900 Old Country Rd .• Garden City. N. Y. 
Advanced Measurement Instrs., Inc .• 109 Oover St., Somerville. Mass. 
Advanced Technology Corp .• 1495 lincoln Way fBst. Chambersberg. Pa. 
Aertech Inds .• 815 Stewart Dr .• Sunnyvale. CaIH. 
Automation Dynamics Corp .• 35 Industrial Pkwy •• Northvale. N. J. 
Century Electronics & Instrs .• lnc .• Box C. Admiral Sta .• Tulsa. Okla. 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co .• Dallas. Texas 
Conic Corp .• 9020 Balboa Ave., San Diego. CaIH. 
Defense Elctrns .• Inc .• Rockville. Md. 
Dorsett Electronics. Box 36. Tulsa, Okla. 
Dynamic Precision Controls Corp .• 449 E. Main St., Hagerstown. Ind. 

1~R S6~t~~:x 1~3. ~~:n~~r:n. SJ~~: College. Pa. 
General Devices Inc .• P.O. Box 253. Princeton. N. J. 
General Instrument Corp .• Elctrn. Sys. Div .• Andrews Rd .• Hicksville. N. Y. 
Giannini·Voltex. 12140 E. Rivera Rd .• Whittier. Calif. 
Gombos Microwave Inc., 48 Webro Rd .• Clifton. N. J. 
Gulf Aerospace Corp .• 5440 Alder. Houston. Tex. 
Hughes Aircraft. Aerospace Gp .• Centinela Ave. & Teale St .• Culver City. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St.. fullerton. Cal. 
Lear Siegler, Inc .• 3171 S. Bundy Dr .• Santa Monica. Calif. 
Matrix Corp., 520 North lith Ave .• Beech Grove. Ind. 
Micro State Electronics. 152 floral Ave., Murray Hill. N. J. 
Micromega, 4134 Del Rey Ave .• Venice. Cain. 
Microwave Div .• Sanders Assoes .• Inc .• Ledge St., Nashua. N. H. 
Microwave Products Group. 115 Old Country Rd .• Carle Place. N. Y. 
Quindar Electronies Inc .• 60 fadem Rd .• Springfield. N. J. 
RFD Inc .• 1501 W. Cass St.. Tampa. Fla. 
Ramsey Engineering Co .• 707 N. Anaheim Blvd .• Anaheim, Calif. 
Sonex Inc .• 20 East Herman St. Philadelphia. Pa. 
Space Craft. Inc .• 8620 S. Memorial Pkwy., Huntsville. Ala. 
Tele·Dynamics. 5000 Parkside Ave .• Philadelphia. Pa. 
Teledyne Telemetry Co .• Box 341. Princeton. N. J. 
Transystems Elctrn. Co .• 2200 Central Rd .• fort Lee. N. J. 
Trepac Corp. of Amer .• 30 W. Hamilton Ave .• Englewood. N. J. 
Video Research Corp .• 761 N. Washington St.. Rockville. Md. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto. Calif. 

OSCILLATORS. TEMPERATURE COMPENSATED 
Arvin Frequency Devices. 2505 N. Salisbury St. W. Lafayette. Ind. p 1057 
Austron.lnc •• 10214 N.lnterregional Hwy .• Austin. Tex •...... _ P 1068 
Bliley Electric Co., 2545 W. Grandview Blyd .• Erie, Pa. . . .. . . . .. p 1070 
Bulova Watch Co., Inc •• Elctrn. Div .• Freq. Control Products. . 

61·20 Woodside Ave.. WoodSide, N. Y. ................... p 1084 
CTS olBerne, Inc .• 406 Parr Rd •• Berne. Ind. ............... P 1077 
CTS of Canada. Ltd •• 80 Thomas St .• Streetsville. Onto Can. .... p 1077 
CJS Corp .• 9115 N. West Blvd .• Elkhart, Ind. ................ P 1077 
CTS Elctrns., Inc •• 1010 Sycamore Ave •• S. Pesadena, Calif. .... P 1077 
Collins Radio Ca •• Newport Beach. Calif. 
Electra/Midland Corp., 3151 Fiberglass Rd •• Kansas City, Kans. p 1091 
Eiectmic Research Co., 10000 W. 15th St. O"~and Pari!, Kanl. P 1097 
Ferwalt. W. H. In.~. Webb Rd •• Lapwai, Idabo . . . . . . . . . . . . .• p 1089 
Fort Standanls Inc., 213 Main St. West Chicago. III. ...•... P 1098 
Frequency Electronics. Inc .• 3 Delaware Dr., Lake Success. N. Y. 

P 1104.1330 
General Electric Co •• E1ctrn. Camp. Sales Oper., 1 RiYer Rd., Schenectady. N. Y. 
Gibbs MIl. & Research Corp •• 450 N. Main St. Janesville. Wise. p 1107 
Greenray Industrie~ Inc •• 840 W. Church Rd •• Mechanicsburg, Pa. p 1100 
Helix Researcb Assocs •• In~. 8384 Hercules St.. La Mesa. Calif. P 2790 
Hughes Aircraft Co .• 500 Superior Ave., Newport Beacb. Calif. 
McCoy Electronics Co .• Chestnut & Wells St., Mount Holly Springs. Pa. 

p 1119 
Motorola Comm. & E1ctrns., In~. 4501 N. Augusta Blvd •• Chicago. ilL p 1124 
Ovenalre In;. 706 Forrest St., Charlottesville, Va. .•.....•.• P 1112 
Spectrum Technology Inc., Box 368. Goleta. CaiN. ...... p 1132. 1133 
Tedfonl Crystal Labs •• Inc .• 4914 Gra, Rd .• Cincin""tl. Ohio ... P 1315 

Veclron laboratories, Inc., 146 Selleck St. Stamford. COM. ... p 1136 
Addington Lab~ Inc .• 1043 DiGiulio Ave .• Santa Clara. Calif. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Hughes Aircraft. Aerospace Gp .• Centinela Ave. & Teale St .• Culver City. Cal. 
Ramsey Engineering Co .• 707 N. Anaheim Blvd .• Anaheim, Calif. 
Standard Crystal Co .• 1105 S. Fremont Ave .• Alhambra, Calif. 

OSCILLATORS. TEST 
Austron. Inc .• 10214 N. Interregional Hwy .• Austin. Tex. ....... p 1068 
Bellman·lnvertron Dlv •• 3511 Midwa, 0, •• San Dlelo. CaIH. ... P 1357 
CML Inc. 350 Leland Ave •• Plainfield, N: J. 
Call1Grnla Instrs. Corp .• 3511 Midway Dr., San Dlago. CaIH. 
Caliltirnla Instruments Carp. E1in DiY •• 3511 Midway Dr .• San Diego. Cal. 

p 135B 
Oranetz Engineering Labs. Inc .• 1233 North Ava .• Plainfield. N. J. 
Exact E1ctrns. Inc., 455 Southeast 2nd Ave., Hillsboro. Ore. 
Fork Standanls Inc •• 213 Main St .• West Chicago. III. ....•... p 1098 
Frequency Electronics. Inc •• 3 Delaware Dr •• Lake Success. N. Y. 

p 1104,1330 
Gibbs Mig. & Researcb Corp .• 450 N. Moin St. Janesville. Wise. 

p 1106,1107 
Greenray Industries. Inc .• 840 W. Church Rd .• Mechanicsburg. Pa. 

p 1100,1101 
Heath Co •• Dept. 180. Benton Harbor. Mich. 
Hickok Electrical Instr. Co .• 10514 DuPont Ave •• Cleveland. Ohio 
London Co .• 811 Sharon Dr •• Westlake. Ohio 
M F Electronics Corp .• 118 East 25th St, New York, N. Y. .... p 1120 
McCoy Electronics Ca., Chestnut & Watts St.. Mount Holly Springs, Pa. 
Measurements. Box 180. Boonton. N. J. 
Melpar. Inc .• Special Products Dept. 7176 Arlington Blvd .• Falls Church. Va. 

pillS 
Motorola Comm. & Elctrns., In~. 4501 N. Augusta Blvd .• Chicago. III. p 1124 
Rockland Labs •• Inc •• Box 57. Tappan. N. Y. ................ p 1307 
SclentHic-Atlanta Inc .• Box 13654. Atlanta, Ga. 
Solid State Elelm. Carp., 15321 Rayen St. Slpulveda. Cal. .... p 2793 
Trak Microwave Corporation. 4728 Kennedy Rd .• Tampa. Fla. 
Vactron Laboratories. Inc .• 146 SllIeck St. Stamford. Conn.. . .. p 1136 
Waveforms. 11922 Valerio St.. N. Hollywood. Calif. .. . . . . . . . p 1530 
Wavetek. 8159 Engineer Rd •• San Diego. CalH. ........ p 1535- 1542 
Advanced Technology Corp .• 1495 Lincoln Way East. Chambersberg, Pa. 
Collins Radio Co .• Dallas. Texas 
Consolidated Resistance Sales Corp .• 44 Prospect St.. Yonkers. N. Y. 
Data Instrument Div., 7300 Crescent Blvd .• Pennsauken. N. J. 
Data Royal Corp .• 8014 Armour St.. San Diego. Calif. 
Dawe Instruments. Ltd .• Western Ave .• Acton. London W3. Eng. 
Dorsett Electronics, Box 36. Tulsa, Okla. 
EMF Systems. Inc .• Box 1009. State College. Pa. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Instrument labs. Corp .• 315 W. Walton PI .• Chicago. III. 
International Microwave Corp .• 33 River Rd., Cos Cob. Conn. 
Krohn·Hite Corp., 580 Massachusetts Ave .• Cambridge. Mass. 
Kruse-Storke Elctrns .• 790 Hemmeter La .• Mountain View. Calif. 
leader Instrs. Corp .• 24-20 Jackson Ave .• long Island City. N. Y. 
Micom, Inc .• 855 Commercial St.. Palo Alto. Calif. 
Muirhead Instrs .• Inc .• 1101 Bristol Rd .• Mountainside. N. J. 
Northeast Electronics Corp .• Box 649. Concord, N. H. 
Optimation Inc .• 9421 Telfair Ave .• Sun Valley. Calif. 
Philips Electronic Instr .• 750 S. Fulton Ave .• Mt. Vernon, N. Y. 
Polarad Elctrns. Instr.. 34-02 Queens Blvd .• long Island City. N. Y. 
Preston Scientific. Inc .• 805 E. Cerritos Ave .• Anaheim, Calif. 
Radio Research Co., 189 Mt. Pleasant Ave .• Rockaway, N. J. 
Riker Video. 100 Parkway Dr .• S .• Hauppauge. N. Y. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671. San Diego. Calif. 
Spencer·Kennedy labs .• Inc., 1320 Soldiers Field Rd .• Boston. Mass. 
Technical Material Corp .• Box 142. Mamaroneck. N. Y. 
Tel·lnstrument Elctrns. Corp .• 728 Garden St.. Carlstadt. N.,). 
Telonic Inds .• Inc .• 60.N. First Ave .• Beeell Grove. Ind. 
United Recording Electronics Inds .• 11922 Valerio St.. N. Hollywood, Calif. 
Videon Corp., 140 E. Main St.. Huntington. N. Y. 
Weston Inslrs .• Inc., Weston'Lexington Div., 17 Hartwell Ave., Lexington, Mass. 

OSCILLATORS. TUNING-FORK CONTROLLED 
Accutronics. Inc •• 628 North St.. Geneva. III. 
American Time Products. Bulova Watch Co .• Inc .• 

61·20 Woodside Ave., Woodside. N. Y. ............. P 1082,1083 
Austron. Inc .• 10214 N. Interregional Hwy .• Austin. Tex. ....... P 1068 
Biddle. James G. Co .• Township Line l Jolly Rds •• Plymouth Meeting. Pa. 
Bramco Controls Oiv .• Ledex Inc •• College & South. Piqua, Ohio. . P 2286 
CML Inc •• 350 Leland Ave •• Plainfield. N. J. . ........... p 1889,1891 
California Instrs. Carp .• 3511 Midway Dr •• San Diego. Calif. 
Electra/Midland Corp •• 3151 Fiberglass Rd., Kansas City, Kans. 
Fork Standards Inc .• 213 Main St., West Chicago. III. .•.••..• P 1098 
Greenray Industries. Inc., B40 W. Church Rd .• Mechanicsburg. Pa. 
Industrial Test Equip!. Co •• 20 Beechwood Ave., Port Washington. N. Y. 
Kokusai E1ec. Co •• Ltd •• 9 Nishikubo·Sakuragwa·cbo. Minato·ku. Jokyo. Japan 
Melpar. Inc., Special Products Dept. 7176 Arlinglen Blvd •• Falls Church. Va. 

P illS 
Meson E1ctrns .• Inc., 380 Cottage St. Rochester. N. Y. 
Murata Mfg. Co •• Napob. Kyoto. Japan ..... . .. .. . .. . .. . p 1125 
North Hills Electronics Inc., Alexander PI.. Glen Cave, N. Y. 
Philamon Laborato~es Inc .• 90 Hopper St. Westbury. N. Y. 

p 1130.1305.1461 
Solid Stale E1clm. Corp •• 15321 Rayen St, Sepulveda. Cal. .... P 2793 
Spectrum Technology Inc •• lox 368. Goleta. Calif. :..... p 1132.1133 
Acton Laboratories. Inc .• 531 Main St.. Acton. Mass. 
Coast Electronics. Inc., 1305 Fifth St. Manhattan Beach, CaIH. 
Collins Radio Co .• Dallas. Texas 
H. B. Engineering Corp .• 1101 Ripley St.. Silver Spring. Md. 
Honeywell. Inc .• Aerospace & De!. Grp .• 2701 4th Ave. S .• Minneapolis. Minn. 
Muirhead Instrs .• Inc .• 1101 8ristol Rd .• Mountainside. N. J. 
Riverbank labs .• Dept. of Engrg .• P. O. Box 65. Geneva. III. 
Tel·lnstrument Elctrns. Corp .• 728 Garden St.. Carlstadt. N. J. 
Transvac Electronics. 270 Newtown Rd .• Plainview. N. Y. 
Varo General. Garland Bank Bldg .• Garland. Tex. 

OSCILLATORS. UHF. VHF 
Accutronies. Inc •• 628 North St. Geneva. III. 

p 1058. 1061. 1062. 1064-1066 
Applied Research. Inc .• 76 S. Bayles Ave .• Part Washlnglen. N. Y. 

OSCILLATORS ULTRA-LOW-FREQUENCY 

Bulova Watch Co .• Inc .• Elctrn. Div •• Freq. Control Products. 
61-20 Woodside Ave .• Woodside. N. Y. .................. p 1084 

Electro/Data Inc •• 3121 Benton St, Garland. TeL 
Frequency Electronics. Inc •• 3 Delaware Dr •• Lake Success. N. Y. 
Frequency Sources Inc •• P.O. Box 159. N. Chelmsford. Mass. p 1672. 1673 
General Electric Co .• E1ctrn. Compo Sales Oper •• 1 River Rd., Schenectady, N. Y. 
Groenray Industries, In~. B40 W. Cburcb Rd.. Mechanicsburg. Pa. P 1101 
Hugbes Aircraft Co .• 500 Superior A .... Newport Beach. CaIH. 
Kay Electric Co., Maple Ava .• Pin. Brook, H. J. 
Marconi Instrs., 111 Cedar La.. Englewood, N. J. . . . . . . . . . . . .. p 1434 
McCoy Electronics Co. Chestnut l Watts St.. Mount Holly Springs. Pa. 

Measurements. Box 180. Boonton. N. J. 
Metric Enllg •• 5235 E. Simpson Rd. Mechanicsburg. Pa. 
Mkrolonlcs In~, 60 Winter St. Weymouth. Mast 

p 1119 

Milrowave Cavity Labs. Inc, 10 N. Beacb Ave •• La Grange. III. .. p 1687 
Motorola Comm. & Elctrns .• lnc., 4501 N. Augusta Blvd .• Chicago. III. p 1124 
Nippon E1e~ New Yortlnc., 200 Puk Ave., New Yorl!, N. Y. 
Omni Spectra. Inc •• 24600 Hallwood Ct. Farmington. Mich. .... p 1690 
Ovenaire In;, J06 Forrest St. Charlolllsvllle, Va. .......... p 1112 
PaRen Research Inc .• 4B Urban Ave .• Westbury, H. Y. 
Pelersen Radio Co., Inc •• 2800 W. Broadway. CouncU Bluffs. Iowa p 1127 
RHG Electronics Lab Inc, 94 Milbar Blvd., Farmingdale. N. Y. 
Rowe Industries Inc .• 1702 Airport Hwy •• Toledo. Ohio 
ScI,ntHic..AUanta Inc .• Box 13654. Attanta. Ga. 
Singer Ca .• Instrumentation Div •• 915 Pembroke St. Bridgeport, Conn. 
Trak Microwave Corporation, 4726 Kennedy Rd •• Tampa. Fla. p 1713 
Vactron laboratories. Inc., 146 Selleck St. Stamford. Conn. . . .. p 1136 
Addinglen Labs .• Inc .• 1043 DiGiulio Ave .• Santa Clark. Calif. 
Addington Labs. Inc .• 1043 DiGiulio Ave .• Santa Clara. Calif. 
Advanced Measurement Instrs .• Inc .• 109 Dover St.. Somerville. Mass. 
Aimes Inds., Inc .• BOl 73. Lockport, III. 
Anritsu Elec. Co .• Ltd .• 12·20. Minamiazabu 4 chome. Minato,ku. Tokyo. Jap. 
Applied Microwave Lab. Inc .• Andover St. Andover. Mass. 
Automation Dynamics Corp .• 35 Industrial Pkwy .• Northvale, N. J. 
CGA Electronics Corp .• 716 Jersey Ave .• Gloucester. N. J. 
Collins Radio Co .• Cedar Rapids. Iowa \. 
Collins Radio Co .• Dallas. Texas 
Conic Corp .• 902P Bal~oa Ave .• San Diego. Calif. 
EMF Systems. Inc .• Box 1009. State College. Pa. 
Eimac, 301 Industrial Way. San Carlos. Calif. 
Electronics Dev. Corp .• 1533 Monrovia Ave .• Newport Beach, Cal. 
Energy Systems. Inc .• 3180 Hanover St .• Stanford Indl. Pk .• Palo Alto. Calif. 
rngineering Assocs., 434 Patterson Rd .• Oayton, Ohio : 
General Instrument Corp .• Elctrn. Sys. Div .• Andrews Rd .• Hicksville. N, Y. 
General Radio Company. 300 Baker Ave .• W. Concord. Mass. 
Giannini·Volte~ 12140 E. Rivera Rd .• Whittier. Calif. 
HRJl.Singer. Inc .• Science Park. State College. Pa. 
Hewlet~Packard Co .• 1501 Page Mill Rd .• Palo Alto. Calif. 
Hughes Aircraft. Aerospace Gp .• Cantinela Ave. & Teale St.. Culver City. Cal. 
Hughes Aircraft Co .• Ground Sys. Group. 1901 Malvern St.. fullerton. Cal. 
International Microwave Corp .• 33 River Rd .• Cos Cob. Conn. 
Itek Corp .• 10 Maguire Rd .• Lexington. Mass. 
Jerrold Electronics Corp .• 401 Walnut St.. Philadelphia. Pa. 
Kruse·Storke Elctrns •• 790 Hemmeter la .• Mountain View. Calif. 
Leader Instrs. Corp .• 24-20 Jackson Ave .• Long Island City. N. Y. 
litton Inds., Electron Tube Div .• 960 Industrial Rd .• San Carlos. Cal. 
Meguro Denpa Sokki II. K .• 51 2-chome. Meguro-ku. Tokyo. Jap. 
Melabs. 3300 Hillview Ave .• Palo Alto. Calif. 
Metcom. Inc .• 76 Lafayette St .• Salem. Mas~ 
Micro State Electronics. 152 floral Ave .• Murray Hill. N. J. 
Micro-Tel Corp .• 1406 Shoemaker Rd .• Baltimore. Md. 
Microdot Inc •• 220 Pasadena Ave .• S. Pasadena. Cal. 
Micromega. 4134 Del Rey Ave .• Venice, Calif. 
Microwave Div .• Sanders Assoes .• Inc .• ledge St .• Nashua. N. H. 
Microwave Products Group. 1I5 Old Country Rd .• Carle Place. N. Y. 
Nihon Dempa Kogyo Co .• Ltd .• 1·21 Nishihara. Shibuya·ku. Tokyo. Japan 
Omega Labs., Inc •• Haverhill St. Rowley. Mass. 
Philips Electronic Instr .• 750 S. Fulton Ave .• Mt Vernon, N. Y. 
Philips Electronics Industries. Ltd .• 116 Vanderhoof Ave .• Toronto. Onto Can. 
Radio Research Co., 189 Mt. Pleasant Ave., Rockaway, N. J. 
Rodelco. 356A Commack Rd .• Deer Park. N. Y. 
Rohde & Schwarz Sales Co .• III lexington Ave .• Passaic. N. J. 
Somerset Radiation Lab .• Inc .• 2060 North 14th St.. Arlington. Va. 
Spencer·Kennedy Labs •• Inc .• 1320 Soldiers Reid Rd .• Boston. Mass. 
Systems Electronics, Inc .• 9801 Walford Ave .• Cleveland. Ohio 
Taffet Electronics. Inc .• 27·01 Brooklyn.(lueens Expwy •• W .• Woodside. N. Y. 
Tel·lnstrument Elctrns. Corp .• 728 Garden St.. Carlstadt. N. J. 
Telonic Inds •• Inc •• 60 N. First Ave .• Beech Grove. Ind. 
Watkins·Johnson Co .• 3333 Hillview. Palo Alto. Calif. 
Wavetek. Indiana Inc., JUIXI SIlelbY ~'t. IMJanapolis. Ind. 
White Electromagnetics. Inc .• 656 Lofstrand La •• Rockville. Md. 
Wiltron Co .• 930 East Meadow Dr .• Palo Alto. Calif. 
Zeta Labs:. Inc .• 616 National Ave .• Mountain View. Calif. 

OSCILLATORS. ULTRA-LOW-FREQUENCY 
Aocutronics. Inc .• 628 North St. Geneva. III. 

P 1059,1060,1062.1063,1067 
Agastat Div .• 1027 Newark Ave •• ElIzabeth. N. J. 
American Time Products. Bulova Watch Co .• Inc., 

81·20 Woodside Ave •• Woodside. N. Y. . ..... , . • . . . .. . . . . p 1083 
miron, Inc, 10214 N. Interregioaal Hwy •• Austin. Tex. ....... p 1068 
CML Inc •• 350 Leland Ave. Plainfield. N. J. 
Computer Devices Corp .• 63 AustiA Blvd .• Commack, N. Y. ...• P 1155 
Electra/Midland Corp., 3151 Fiberglass Rd •• Kansas City. Kant P 1091 
Exact E1ctrns. In~. 455 Southeast 2nd Ave •• Hillsboro. Ore. 
Ferwalt, W. H. Inc •• Webb Rd., Lapwai, Idabo . . . . .. . . . . . . . . p 1089 
Fort Standards In~, 213 Main St. West Cbicago. III. ........ P 1098 
Frequency Electronics. Inc .• 3 Delaware Dr .• Lake ·Success. N. Y. 

p 1104,1330 
Gibbs Mig. & Research Corp .• 450 N. Moln St. JanasvUle, Wise. 

P 1106.1107 
GreeDray Industries. Inc •• B40 W. Cburcb Rd. Mechanicsburg, Pa. p 1100 
Huglles Aircraft Co •• 500 Superior Ava •• Newport Beaell. Cain. 
J·II-T Instr!. Inc .• Box 1818. New Haven. COM. ............. p 2737 
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OSCILLATOQ ULTRA-LOW-FREQUENCY (Cont1dl 

Kay Electric Co., Maple AYe., Pine Bl1Iok, H. J. 
Kikusui Elctm~ Corp., 3·1115, Shinmaruko·Higashi, Kawasaki.&ilJ, 

llilnagawa-Prel., Japan 
McCay Electronics .Co., Chestnut & Watts St, Mount Holly. Springs, Pa. 

p 1119 
Metric. Enn, 5235 l Slmp$On Rd., Mech.anlcsbulJ, Pa. 
Monitor Preducts Co. Inc., 815 Fremont Ave., S. Pasadena, Calif. p 1122 
Nippon Elec. New Yart Inc., 200 Park Ave., New Yark, H. Y. 
Ovenalre Ins" 108 Fanest St, Chartottesvill~Ya. . .• ;...... p 1112 
PhOamon laboratories Inc., 90 Hopper St, Westbury, N. Y. 

pl130,1305,1461 
Rockland La~,lnc., Box 57, Tappan, N. Y............. . p 1307 
Solid state Elctm. Corp., 15321 Rayen St, Sepulveda, Cal. 
Spedcor Elctmt, Inc., 7o-al 84111 St, Glendale, N. Y. 
Waveform~ 11922 Valerio St, H. HOllywood, Calif. ........• p .1530 
Wavetek, 8159 EogineerRd., San Diego, Calif. ........ p 1533-1542 
Argonaut Assocs., .Inc., P.O. Box K, Beaverton, Ore. 
Autronics Corp., ISO N. Vinedo Ave., Pasadena, Calif. 
Collins Radio Co., Dallas, Texas 
Data Royal Corp., 8014 Armour SI., San Diego, Calif. 
Dawe 'Instruments, ltd., Western Ave., Acton, london W3, Eng. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
H. B. Engineering Corp., lIOI Ripley St., Silver Spring, Md. 
Hewlett·Packard .Co., .1501 Page Mill Rd., Palo Alto, Calif. 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
Honeywell, Inc., Aerospace & Oef.. Grp., 2701 4th Ave. S., Minneapolis, Minn; 
Hughes Aircraft Co., G(ound Sys. Group. 1901 Malvern SI., Fullerton, Cal. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass .. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Muirhead Instrs., Inc., lIOI Bristol Rd., Mountainside, N. J. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Riverbank labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Rohde & Schwarz Sales Co., 111 leXington Ave., Passaic, N. J. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Telonic Inds., Inc., 60 N. First Ave., Beech Grove, Ind. 
Toa Elctrns. ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newar~ N. J. 

. OSCILLATORS. ULTRASONIC 
Behlman-lnvertrlln Oiv., 3511 Midway Dr., San Dlep •. Calff. 
eMllnc., 350 Leland Ave., Plainfield, N. I. 
Dranetz Engineering Labs, ~nc., 1233 North Ave., Plainfield, N. I. 
Greenray Industrie~ Inc., 840 W. Church Rd., Mechanicsburg, PI. 
Kay Electric Co., Maple Ave., Pine Brook, N. I. 
Nippon Elec. New Yort Inc., 200 Park Ave., New York, H. Y. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohi; 
Wavelilrms, 11922 Valerio St., N. Hollywood, Calff. 
Advanced Patent Technology; Inc., 919 W. Bonanza Rd., las Vegas, Nev: 
Aperco Co., 1383 luddington Rd., East Meadow,. N. Y. 
A(enberg Ultrasonic lab., Inc., 94 Green St., lamaica Plain, Mass. 
Delta Coils, 4312 Main SI., Philadelphia, Pa. 
Digitrol Systems, Inc., W. Main St., Amenia, N. Y. 
E. B. l. Co., 78 Tolland St., R., [ Hartiord, Conn. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
TAC Technicallnstr. Corp., Scotch Rd., Mercer Airp!., Trenton, N. J. 
Telonic Inds., Inc., 60 N. First Ave., Beech Grove, Ind. 
Ultrasonic Appl. of Amer., Inc., 121 W. Sunrise Hwy., lindenhurst, N. V. 
United Recording Electronics Inds., 11922 Valerio SI., N. Hollywood, Calif. 

OSCILLATOQ. VOLTAGE CONTROLLED 
Accutronies, Inc., 628 North St, Geneva, III. •....••.•• P 1065-1 067 
Applied Research, Inc., 16 S. Bayles Ave., Port Washington, N. Y. 
Arvin Frequency Device~ 2505 N. Salisbury St, W. lafayette, Ind. p 1057 
Astrodata, Inc., 240 t Palals Rd., Anaheim, CaIR. .......... p 2838 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. P 1068 
Avantek Inc, 2981 Copper Rd., Santa Clara, Calff. 
AvteICorp., 1130 t Cypress St, COVina, Calff. 
Bliley Electric Co., 2545 W. Grandvlew Blvd., Erie, Pa ••.. p. 1070, 1071 
Bulova Watcb Co., Inc., Elctm. Oiv., Freq. Control Products, 

61·20 Woodside AYe., Woodside, N. Y. .................. P 1084 
CMllnc., 350 leland Ave., Plainfield, N. J. .. . . . . . . . . .. P 1889, 1891 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. ............... p 1 077 
CTS 01 Canada, ltd.; 80 Thomas St, StreetsYille, Ont., Can. .... P 1077 
CTS Carp., 905 N. West Blvd., Elkhart,.lnd. ................ p 1077 
eTS Elctros., Inc., 1010 Sycamore AYe., S. Pasadena, Calif. .... P 1077 
CalHornia Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Connor·Winfield Corp., Winfield, III. ......•.............. P 1087 
Damon Engineering, Inc., 115 4th Ave., Needham Heights, Mass. P 1088 
Electro/Data Inc., 3121 Benton St, Garland, Tel. 
Electronic Components DiY., ~nited Aircraft, Trevose, Pa. ..... P 2630 
Electronic Research Ca., 10000 W. 75th St, Overland Park, Kans. p 1097 
Exact Elctms. Inc., 455 Southeast 2nd Ave., Hillsboro, Or •• 
Ferwal~ W. H. Inc., Webb Rd., Lapwai, Idahe . . • . . . . • . . . . . . P 1089 
Frequency Electronic~ Inc., 3 Delaware Dr, Lake Succes~ N. Y. 

P 1104,1330 
Frequency SlIurces Inc., P.O .. Box 159, N. Cheh!lsford, Mass. •. p 1673 
Bibbs MIg. & Research Corp., 450 N. Main St, Janesville, Wise. P 1107 
Greenray Industries, Inc., 840 .W. Chorcb Rd., Mechanicsburg, Pa. 

P 1100,1101 
Helix Resemi AssacL, Inc" 8384 Hercules St, La Mesa, Calff. P 2790 
Hughes Ain:rait Co., 500 Soperiar Ave., Newport Beacb, Calif •. , p 1109 
Kay Electric Co., Maple AYe., Pine Bl1Iok, N. J. 
Kinelogic Corp., 873 S; Fair Oaks, Pasadena, Calff. .......... p 2161 
LEL Div. Varian, 15 Akl1ln St, Copiague, N. Y. . 
M FElectronics Carp" 118 East 25111 St, New York, N. Y. . .... P ml 
McCoy Electronics Co., Chestnut & Watts St., Mount Holly Springs, Pa. 
Micr1I·Power Inc., 25-14 Broadway, long Island City,N. Y. ..... P 1683 
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Microsonics Inc., 60 Winter St., Weymouth, Mass. 
MonHor Products Co.lne., 815Fremont Ave., S; Pasadena, Calif. p 1122 
Motorola Cumm. & Elctrns., Inc., 4501 N. Augusta Blyd, Chicago, III. p .1124 
Omni Spectra, Inc., 24800 Hallwood Ct, Farmington, Mich. . • . • • p 1690 
Ovenaire In§" 108 Farrest St, Charlottesville, Ya. . . • . • . . . . . . Ii 1112 
Pallan Researcb Inc., 48 Urban Ave., Westbury, N. Y. 
Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Calif. 
RHG Electronics Lab Inc., 84 MUbar Blvd., Farmingdale, N. Y. 
Reeves.Jtoffman Diy., 400 W. North SI., Carlisle, Pa. 
Rockland Labs., Inc., Box 57, Tappan, N. Y.. . . . . . . . . . •. . . . . p 1307 
Solid Slate EIctm. Corp, 15321 Rayen St, Sep.lveda, Cal. ..... P 2793 
T,,"-5lgnal Corp., 250 Crossways Part Dr., Woolillury, N. Y. 
Teman Calp., 2446 N •. Shadeland AYe., Indianapolis, Ind. . p 1509 
Trak Microwave Corparatlon, 4726 Kennedy Rd" Tampa, Fla. 
United Aircraft Corp., Electronics COlIIPGnents DIY., Trevose, Pa. P 2630 
Yectron Laboratories, Inc., 146 Selleck St., Stamford, COM.. . .. p 1136 
Vetter, A. R. Co., Box 143,. Rebersburg, Pa. . . • . . . . . . . . . .. P 2162 
Waveforms, 11922 Yalerio St, N. HollYWOOd, Calif. 
Yiavetek, 8159 Engineer Rd., San Diego, Calff. .... P 1533-1542 
Yeiser labs~, 881 West 18th.St, Costa Mesa, Calif. 
Addington Labs. Inc., 1043 DiGiulio Ave., Santa Clara, Calif. 
Anritsu Elec. Ca., Ltd., 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
Collins Radio Co., Dallas, Texas 
Conic Corp., 9020 Balboa Ave., San Diego, Calff. 
Consolidated Resistance Sales Corp., 44 Prospect St, Yonkers, N. Y. 
Data Royal Corp., 8014 Armour SI., San Diego; Calif. 
Dorsett Electronie~ Box 36, Tulsa, Okla. 
EMF Systems, Inc., Box 1009, State College, Pa. 
EMR Div., Box 223, Princeton, N. J. 
FKS Communications, Inc., 3 Delaware Dr., New Hyde Park, N. Y. 
Giannini·Yoltex, 12140 E. Rivera Rd., Whittier, Calif. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Hewlett·Packard Co., 1501 page Mill Rd., Palo Alto, Calif. 
Hill Electronics Inc., 300 No, Chestnut St, Mechanicsburg, Pa. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
ITT Electron Tube, Box 100, Easton, .Pa. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Kruse·Storke Elctrns., 790 Hemmeter la., Mountain View, Calif. 
lear Siegler, Inc., Elctrn. Instr. Div., 714 N. Brookhurst Si., Anaheim, Cal. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Micom, Inc" 855 Commercial St., Palo Alto, Calif. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microcom Corp., Horsham Valley Industrial Park, Horsham, Pa . 
Microwave Oev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N.H. 
Microwave Products Group, 115 Old Country Rd., Calle Place, N. Y. 
Microwave/Systems, Inc., 1 Adler Or., E. Syracuse, N. Y. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
Radio Research Co., 189 Mt. Pleasant Ave .. Rockaway, N. J. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim,Calif. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco. 356A Commack Rd., Deer Park, N. Y. 
Signal Analysis Inds. Corp., 12 Di Tomas Ct., Copiague, N. Y. 
Sonex Inc., 20 East Herman SI., Philadelphia, Pa. 
Spectral Dynamics Corp: of San Diego, P.O. Box 671, San Diego, Calif. 
TMC Systems (Ariz), Inc., 930 West 23rd St, Unit 26, Tempe, Ariz. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Telemetry Co" Box 341, Princeton, N. I. 
Toa Elclrns. ltd., 235, Suwa-Cho, Shinjuku·ku, Tokyo, Japan 
Transystems Eletrn. Co., 2200 Central Rd., Fort lee, N. J. 
Video Research Corp., 761 N. Washington St., Rockvilie, Md. 
Videon Corp., 140 E. Main St, Huntington, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Wiltron Co., 930 East Meadow Or., Palo Alto, Calif. 

OSCILLOGRAPHS. DIRECT WRITING 
Clevite Corp., Brush Insts. Div., 37th & Perkins, Cleveland, Ohio 

p 1554,1569 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Geotecb, A Teledyne Co., Dept 14, 3401 Shiloh Rd., Garland, Tex. 
Honeywell Test Instroments DiY., Box 5221, Denver, Colo. .... P 1403 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
BlH Electronics Inc., 42 Fourth Ave., Waltham, Mass. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, CaIH. 
Beckman Instruments, Inc., Spinco Div., 1117 California Ave., Palo Alto, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Geo Space Corp., 5803 Glenmont Or., Houston, Texas 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., 1I00Virginia Dr., FI. Washington, Pa. 
Mennen·Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Photron Instrument Co., 6516 Oelroit Ave., Cleveland, Ohio 
San .. i Instr. Co., Ltd., Enoki Bldg., 2-chome 223-2 Nishi-Okubo, 

Shinjuku-ku, Tokyo 160. Japan 
Techni·Rite Elctrns., Inc., 65 Centerville Rd., Warwick, R. I. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

OSCILLOGRAPHS. DIRECT WRITING 
MULTICHANNEL 

CleYite Corp., Brush Insts. DiY., 37th & Perkin~ Cleveland, Ohio 
P 1554,1569 

Beotech,A Teledyne Co., Dept 14, 3401 Shiloh Rd., Garland, Tex. 
Hathaway, 5250 E. Evans Ave;, Denver, Colo. 
Honeywell TlSllnsl!ullents DiY., BII 5227, DenYer, Colo. .... p 1403 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
B & F Instruments Inc., Corn wells Hgts., Pa. 
BlH Electronics Inc., 42 Fourth Ave., Waltham,Mass. 
Beckman Insh, Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Beckman Instruments, Inc., Spinco Div" 1117 california Ave., Palo Alto, Calif: 
Bell & Howell Co., 360 Sierra Madre Villa, P,sadena, Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 

Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., 1100 Yirginia Dr., Ft. Washington, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Photron Instrument Co., 6516 DetrQit Ave., Cleveland, .Ohio 
San .. i Insw. Co., Ltd., Enoki Bldg., 2'chome 223-2 Nishi·Okubo, 

Shinjuku!ku, Tokyo 160. lapan 
Techni·R~e Elctrns:, lnc., 65 Centerville Rd., Warwick, R. I. 
Texas~nstruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Yewter Corp.,1885 Palmer Ave., larchmont, N. Y. 

OSCILLOGRAPHS. PORTABLE 
Clevile Corp., Brush Insts. DiY., 37th Herkins, Clereland, Ohio 

P 1554,1569 
Honeywell Test Instrumts 01'1., Box 5221, Dmer, Colo. •.•. P 1403 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
BlH Electronics Inc.,42 Fourth Ave., Waltham, Mass. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200. Wright Ave., Richmond, Calif. 
Beckman Instruments,. Inc., Spinco Div., 1117 California Ave., Palo Alto, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Century Electronics & Instrs., Inc., Box C,Admiral Sta., Tulsa, Okla. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Geo Space Corp., 5803 Glenmont Or., Houston, Texas 
Gordon, A. [nterpri .. s, 5362 N. Cahuenga Blv~., ~.Hollywood, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Photron Instrument Co., 6516 Oetroit Ave., Cleveland, Ohio 
San .. i Instr. Co., ltd., Enoki Bldg., 2-chome 223-2 N~hi-Okubo, 

Shinjuku·ku, Tokyo 160,lapan / 
Techni·Rite Elclrns., Inc., 65 Centerville Rd., Warwick, R. I. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

OSCILLOSCOPE AMPL.IFIER. PLUG-INS 
A"llnstrt, Inc., 139-30 34th Rd., Flushing, N.Y. 
Electro/Data Inc., 3121 Benton St, Garland, Tex. ....•......• P 1666 
General Alranics Corp., Elctro. Instr .. Div., 1200 E. Mermaid La., PbOa., Pa. 

P 1391 
Heath Ca., Dept 180, Benton Harbor, Mich. 
Hickok Elecl!lcallnstr. Ca., 10514 DuPont Ave., Cleveland, Obio P 1395 
Millen, lames, Mfg. Co. Inc., 150 ExchanKe St, Malden, Mass. .. p 1442_ 
Spadcor Elctlns., Inc., 70-31 84th St, .Glendale, N. Y. . . . . . . . •. P 1204 
Tektronix, Inc., BOI500, Beaverton, Ore. .....•...•......• P 1510 
Telequipment ltd., Box 500, Bmerton, Ore. •.••.•........ p 1510 
T._n Corp., 2446 N. Shadetand Ave., Indianapolis, Ind. :.:, .. p 1508 
Alban ElectroniCS, 111 Cedar la., Englewood, N. J. 
Data Instrument mv., 7300 Crescent Blvd., Pennsauken, N. J. 
Ensco, Inc., 3100 Eldredge SI., Salt lake City, Utah 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Iwatsu Elec. ilo., ltd., 7-41, l-chome, Kagayama, Suginami·ku, Tokyo, Japan 
leader Instrs. Corp., 24-20 Jackson Ave:, long Island City, N. Y. 

. OSCillOSCOPE CAMERAS-SEE 
CAMERAS. OSCILLOSCOPE 

OSCILLOSCOPE IMAGE EXPANDERS 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

P 1498 
Ednalite Research Corp., 200 N. Water St., Peekskill, N. Y. 

OSCILLOSCOPE OSCILLATOR PLUG-INS 
AustlOR, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Vector Engineering, Inc., 58 Brown Ave., Springfield, H. I. ..... P 2141 

OSCILLOSCOPE PREAMPLIFIER PLUG-INS 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Aullnstrs., Inc., 139-30 34th Rd., flushing, H. Y. 
E·H Research Laboratories Inc., Box 1289, Oakland, Calif. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio P 1395 
Millen, lames, Mig. Co. Inc., 150 Exchange St, Malden, Mass. .. p 1442 
Tektronix, Inc., Box 500, Beaverton, Ore. ...•............. P 1510 
Telequipment, Ltd., Box 500, Beaverton, Ore. .............. P 1510 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Data Instrument Oiv., 7300 Crescent Blvd., Pennsauken, N. J. 
Hewlett.packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Iwatsu Elec. Co., ltd., 7-41, l-chome, Kagayama, Suginami·ku, Tokyo, Japan 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 

OSCILLOSCOPE PROBES 
Aullnstrs., Inc., 139-30 34th Rd., Flushing, N. Y. 
E·H Research Laboratories tnc., Box 1289, Oakland, Calif. 
Heath Co., Dept 180, Benton Harbor, Mich. 
MOlen, Jame~ Mfg. Co. Inc., 150 Exchange St, Malden, MilL.. P 1442 
Spedeor Elctrns., Inc., 10-31 84th St, Glendale, N. Y. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Teman Corp., 2446 N. Shadeland Ave., Indlanapalls, Ind. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Chuo Elctrn. Co., ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Eico Eleclronic Instrument Co., Inc., 283 Malta SI., Brooklyn, N. Y. 
Fairlane ElectroniCS, Inc., Box 335, long Valley, N. J. 
Hewlett·Packard Ca., 1501 Page Mill Rd., Palo Alto, Calif. 
Iwatsu Elec. Co., ltd., 7-41, l-chome, Kagayama,Suginam~ku, Tokyo, Japan 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Measurement Control Devices, Inc., 2445. Emerald St., Philadelphia, Pa, 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. V. 
Precise Electronics, 76 E. 2nd St., Mineo~, N. Y. 
PrecisiOn Apparatus, 1S01 W. Belle Plaine, Chicago, III. 
Projects Unlimited,)ne., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Robertson Instrument Co., 1760. W. First St., Azusa, Calif. 
Walde.n Elctrns. Corp., 221·C'escent St, Waltham, Mass. 
Waterman Instrument Corp., 400 S. Warminsjer Rd., Hatboro, .Pa. 



OSCILLOSCOPE TIME·BASE GENERATOR 
PLUG·INS 

Accutronics,ln~, 628 North St, Geneva, III. • •• • • . •• •• • .• p 1064 
E·H Research laboratories Inc., Box 1289, Oa~and, Calli. 
Heath Co., Dept 180, Benton Harbor, Mich. 
Tektronix, Inc., Box 500, Beaverton, 011. 
TeXlCan Corp, 2446 H. Shadeland Ave., Indianapolis, Ind. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calil. 
Iwatsu Elec. Co., Ltd., 7-41, loChome, Kagayama, Suginami·ku, Tokyo, Japan 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 

OSCILLOSCOPES, DIGITAL-READOUT 
Inlodel Incorporated, 7 Cherry Ave., Waterbury, ConL 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Automated Measurements Corp., P.O. Box 1289, Oaklend, Calif. 
stromberg Datagrephics, Inc., Box 2449, San Diego, Calif. 

OSCILLOSCOPES. GENERAL PURPOSE 
AEL1nc., P.O. BOI 552, lansdale, Pa. 
Aullnstrs., Inc., 139-30 34th Rd., flushing, /I. Y. 
General Atronics Corp., Eletrn. Instr. DiY., 1200 L Mermaid la., Phlla., Pa. 

p 1391 
Healb Co, Dept 180, Bentan Harbor, Micb. ..•. . . . •• . . . .• p 1397 
Hickllk Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1395 
Inlodex Incorporated, 7 Cherry Ave., Waterbury, Conn. 
Kikusui E1clms. Corp., 3·1175, Shinmaruko·Higashi, Kawasaki·CIty, 

Kanagawa·Pref., lapan .................... . .. . .. .. . p 1425 
Millen, James, Mfg. Co. Inc., 150 Exchange St, Malden, MaiL.. p 1442 
Motorola Comm. & Elctrns.,ln~, 4501 H. Augusll Blvd., Chicago,lIl. 
RCA ElctrL Componants, 415 Seutb 5th st, Harrison, H. I. ... p 1475 
Simpson Electric Co., 5200 W. KInzie st, Cblcago, III. ..•.... p 1485 
Spedeor EletrnL, In~, 70-31 841b SI., Glendale, N. Y. .• . • . . . p 1204 
Tektronix, Inc., BOI 500, BeaYerton, Ore. .....•.•...•.•... p 1510 
T'lequipmen~ Ltd., Box 500, Beaverton, Ore. ...•.......... p 1510 
T'XlCan Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. 
Alban Electronics, 111 Cedar la., Englewood, N. J. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Data Instrument Div., 7300 Crescent Blvd., Pennsaukan, N. J. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Fairlane Electronics, Inc., Box 335, long Valley, N. I. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, C<lif. 
IT! 8ectronics Inc., 369 Lexington Ave., Clilton, N. J. 
Iwatsu Elec. Co., ltd., 7-41, l-thome, Kagayama, Suginami-ku, Tokyo, Japan 
letronic Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald st., Philadelphia, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, III. 
Robertson Instrument Co., 1760 W. First St, Azusa, Calif. 
Sencore, Inc., 426 S. Westgate Dr., Addison, III. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Viz Mfg. Co., 335 E. Price St, Philadelphia, Pa. 
Waterman Instrument Corp., 400 S. Warminster Rd., Hatboro, Pa. 

OSCILLOSCOPES. HIGH FREQUENCY 
E·H Research Laboratories Inc. Bu 1289, Oakland, Calif. 
General Alronics Corp., Elctrn. Instr. Oiv., 1200 E. Mermaid La., Phlla., Pa. 

p 1391 
Inlodex Incorporated, 7 Cherry Ave., Waterbury, Conn. 
Mntorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago,lII. 
RCA Elctrn. Components, 415 Soulb 51b St., Harrison, N. I. .... p 1475 
Spedcor Elctrns., Inc., 70-31 84th St., Glendale, N. Y. ....... p 1204 
Tektronix, Inc., aal SOD, Beaverton, Ore. 
Telequipment, Ltd., Box 500. Beaverton, Ore. 
Tersean Corp., 2446 N. Shadeland Ave" Indianapolis, Ind. .. _'" p 1508 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Iwatsu Elec. Co., ltd., 7-41, 1-thome, Kagayama, Suginami·ku, Tokyo, Japan 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, III. 

OSCILLOSCOPES, LOW FREQUENCY 
Aul Instrs., In~, 139-30 34th Rd., Flushing, N. Y. 
'General Atronics Corp., Elctrn. Instr. DiY., 1200 L Mermaid La., Phila., Pa. 

p 1391 
Heath Co., Dept 180, Benton Harbor, Mich. . • . • . . . . . . . . .. p 1397 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1395 
Infod'llncorporated, 7 Cherry Ave., Waterbury, Conn. 
Kikusui E1ctrns. Corp., 3·1115, Shlnmaruko·Higasbi, Kawasaki-City, 

Kanagawa·Prel.,lapan ............................. p 1425 
Spedcor E1ctrn~, Inc., 70-31 841b St., Glendale, N. Y. ..,.... p 1204 
Tektronix, In~, BOI 500, Beaverton, Ore. ................. p 1510 
Telequipmen~ Ltd., hx 500, Beaverton, Ore. .....•........ p 1510 
TeXlCan Corp., 2446 H. Shadeland Ave. Indianapolis, Ind. . . .. .. p 1508 
Chuo Elctrn. Co., ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Coldspring Instr. Corp., 800 W. Jericho Tpke., Huntington, N. Y. 
Communication Electronics,. 6006 Executive Blvd., Rockville, Md. 
Data Instrument Oiv., 7300 Crescent Blvd., Pennsauken, N. J. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ITT Instruments, ITT Aerospace/Optical Dlv., 15191 Bledsoe St, 
Iwatsu Elec. Co., ltd., 7-41, l<:home,Kagayama, Suginami·ku, Tokyo, Japan 
leader Instrs. Corp., 24-20 lackson Ave., long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald st., Philadelphia, Pa. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago,lII. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Waterman Instrument Corp., 400 S. Warminster Rd., Hatboro, Pa. 

OSCILLOSCOPES, MEDICAL 
Aullnstrs., Inc., 139-30 34th Rd., Flushing, N. Y. 
California Instruments Corp., 3511 Midway Dr., San Diego, Calif. p 1359 

Healb Co., Dept 180, Benton Harbor, Mich. 
Hickok Electrlcallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1395 
Honeywell Test Instruments Oiv., Box 5227, Denver, Colo. .... p 1403 
Tektronix, Inc., BOI5Oo, Beaverton, Ore. 
TelScan Corp., 2446 H. Shadeland Ave., Indianapolis, Ind. 
Traeor Inc., 6500 Tracor la., AUstin, Texas 
Alban Electronics, 111 Cedar la., Englewood, N. J. 
Autamation Inds., Inc., 1901 Bldg., Century City, Los Angeles, Calif. 
Beckman Instruments, Inc., Spinco Div., 1117 California Ave., Palo Alto, Calif. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Dallons Instrs., 120 Kansas St., EI Segundo, Calif. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Ensco, Inc., 3100 Eldredge St., Salt lake City, Utah 
Essential Elctrns. Corp., 3001 Chester Ave., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ITT Instruments, ITT Aerospace/Optical Div., 15191 Bledsoe st., 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Optical Electronics Inc., Box 11140, Tucson, Ariz. 
San·ei Instr. Co., Ltd., Enoki Bldg., 2·chome 223-2 Nishi-Okubo, 

Shinjuku-ku, Tokyo 16~ lapan 
Waterman Instrument Corp., 400 S. Warminster Rd., Hatboro, Pa. 

OSCILLOSCOPES. MULTI·BEAM 
Healb Co., Dept 180, Benton Harbor, Mich. .............. p 1397 
Kikusui Eletrns. Corp., 3-1175, Shlnmaruko·Higashl, Kawasaki·City, 

Kanagawa·Pref.,lapan .............................. p 1425 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. I. .... p 1475 
Tektronix, Inc., Box 500, Beaverton, Oro. .............••.. p 1510 
Telequipmen~ ltd., BOI500, Beaverton, Ore. .............. p 1510 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Dallons Instrs., i20 Kansas St., EI Segundo, Calif. 
ITT Instruments, ITT Aerospace/Optical OIY., 15191 Bledsoe St., 
Iwatsu Elec. Co., ltd:, 741, I·chome, Kagayama, Suginami·ku, Tokyo, lapan 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. ' 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 

OSCILLOSCOPES, MULTIPLE CHANNEL 
AEL Inc., P.O. Box 552, lansdale, Pa. 
Applied Magn,tics Corp., 75 Robin Hill Rd., Golell, Calil. 
California Instr!. Corp., 3511 Midway Dr., San Diego, Calif. 
California Instruments Corp., 3511 Midway Dr., San Diego,Calil. p 1359 
General Atronics Corp.; Eletrn. Instr. DiY., 1200 L Mermaid la., Phila., Pa. 

p 1391 
Honeywell Test Instruments O".;Box 5227, Denver, Colo. .... p 1403 
RCA Elctrn. Components, 415 South 5th st., Harrison, N. I. .... p 1475 
Tektronix, Inc., Box 500, Beaverton, Ore. ................. p 1510 
Telequipment, ltd., Box 500, Beaverton, Ore. ..•........... p 1510 
Texscan Corp., 2446 N. Shadeland Ave., Indlanapoli~ Ind. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Beckman, Clinicallnstrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instruments, Inc., Spinco Oiv., 1117 California Ave., Palo Alto, Calif. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Dallons Instrs., 120 Kansas St., EI Segundo, Calif. 
Ensco, Inc., 3100 Eldredge St., Salt lake City, Utah 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ITT Instruments, ITT Aerospace/Optical Div., 15191 Bledsoe St., 
Iwatsu Elec. Co., ltd., 7-41, loChome, Kagayama, Suginami·ku, Tokyo, Japan 
leader Instrs. Corp., 24-20 lackson Ave., long Island City, N. Y. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Waterman Instrument Corp., 400 S. Warminster Rd., Hatboro, Pa. 
Winslow Tele·Tronics, Inc., 1000 First Ave., Asbury Park, N. J. 

OSCILLOSCOPES. PORTABLE. BATTERY 
OPERATED 

AEllnc., P.O. Box 552, lansdale, Pa. 
Aullnstrs., Inc., 139·30 34th Rd., Flushing, N. Y. 
Electro/Data Inc., 3121 Benton st., Garland, Ter. ............ p 1666 
General Atronics Corp., Elclrn. Instr. DiY., 1200 L Mermaid La., Phlla., Pa. 

p 1391 
Motarola Comm. & E1ctrns., Inc., 4501 N. Augusta Blvd., Chicago,lII. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
TeXlCan Corp., 2446 N. Shadeland AYe., Indianapolis, Ind. 
Automation Inds., Inc., 1901 Bldg., Century City, los Angeles, Calif. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Iwatsu Elec. Co., ltd., 7-41, I·chome, Kagayama, Suginami·ku, Tokyo, lapan 
leader Instrs. Corp., 24-20 Jackson Ave., long Island Cily, N .. Y. 
Philips Electronic Instr., 750 S. Fulton Ave, Mt Vernon, N. Y. 
Robertson Instrument Co., 1760 W. First St, Azusa, Calif. 

Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Wharton Unitools, 8·10 lake St., Moosup, Conn. 

OSCILLOSCOPES. PROGRAMMABLE 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 

OSCILLOSCOPES. SAMPLING 
E.Ji Research Laboratories Inc, Box 1289, Oakland, Calif. 
Tektronix, Inc., hI 500, Beaverton, Ore. 
Tracor Inc., 6500 Tracor La., Austin, Texas 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Chuo Elctrn. Co., ltd., 21 Motohongomachi Hachioj>Shi, Tokyo; lap. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Iwatsu Elec. Co., lid., 7-41, I·chome, Kagayama, Suginami·ku, Tokyo, lapan 
Philips Electronic Instr., 750 S. Fulton Ave, Mt Vernon, N. Y. 

OSCILLOSCOPES. STORAGE 
Applied Magnetics Corp., 75 Robin Hill Rd., Goleta, Calif. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Hewlett·Packard Co., 1501 Page Mill Rd., Paro Alto, Calif. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 

OVENS, INFRARED DRYING 

OSCILLOSCOPES, THREE·DIMENSIONAL 
Tektronix, Inc., Box 500, Beaverion, Ore. 
Optical Electronics Inc" Box 11140, Tucson, Ariz. 

OSCILLOSCOPES. WIDE·BAND 
AlL Inc., P.O. Box 552, lansdale, Pa. 
Aullnstrs., Inc., 139-30 34th Rd., Flushing, N. Y. , 
E·H Research Laboratories Inc., Box 1289, Oa~and, Calif. 
General Atronics Corp., E1ctrn. Instr. DiY., 1200 L Mermaid la., Phila., Pa. 

p 1391 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio p 1395 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. I. ... p 1475 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. ....... p 1485 
Tektronix, Inc., Box 500, Beaverton, Ore. ................. p 1510 
Telequipment, ltd., Box 500, Beaverton. Ore. ........ p 1510 
Wavetek, 8159 Engineer Rd., San Diego, Calif. .............. p 1~5 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Hewlelt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Iwatsu Elec. Co., ltd., 7-41, I·chome, Kagayama, Suginami·ku, Tokyo, Japan 
Jetronic Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
leader Instrs. Corp., 24-20 Jackson Ave., long Island City, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt Vernon, N. Y. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Precision Apparatus, 1801 W. Belle Plaine, Chicago, III. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Sencore, Inc., 426 S. Westgate Dr., Addison, III. 
Stark Electronic Instruments, ltd., 180 Station St, Ajax, Ont, Can. 
Waterman Instrument Corp., 400 S. Warminster Rd., Hatboro, Pa. 

OVENS. CRYSTAL AND COMPONENT 
Accutronics, Inc., 628 North St, Geneva, III. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Bliley Electric Co., 2545 W. Grandyiew Blvd., Erie, Pa.. . . . . . . .. P 1076 
Blue M (ngrg. Co., 138th & Chatham St, Blue Island, III. ...... P 1245 
Buloya Watch Co., Inc., Elctrn. DiY., Freq. Control Products, 

61·20 Woodside Ave., WoodSide, N. Y. ............. p 1079,1084 
CTS 01 Berne, Inc., 406 Parr Rd., Berne, Ind. .............. p 1077 
CTS 01 Canada, Ltd., 80 Thomas St., StreetsYilie, Ont., Can. .... P 1077 
CTS Corp., 905 N. West Blyd., Elkhart, Ind. •..•............ p 1077 
CTS E1ctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. ... p 1077 
Clark Crystal Corp., 344 Boston Post Rd., Marlborough, Mass. .. P 1103 
Cox & Company, Inc., 215 Park Ave. S., New York, N. Y. •.•••• P 2812 
Croven, ltd., 500 Beech st., Whitby, Ont., Canada .......... P 1114 
Electronic Research Co., 10000 W. 751b St, Overland Park, Kant P 1097 
Ferwalt, W. H. Inc., Webb Rd., lapwai, Idaho . . •. . . . . . . . . . . P 1089 
Frequency Electronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 

P 1104,1330 
Gibbs Mfg. & Research Corp., 450 N. Main St, Janesville, Wise. p 1107 
Glentronic! Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora; Calil. " P 1960 
Harrel Inc., 16 Fitch St., East Norwalk, Conn. .............. P 2817 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. I. 
McCoy Electronics Co., Chestnut & Watts St., Mount Holly Springs, Pa. 

p 1119 
Microsonlcs Inc., 60 Winter St, Weymouth, Mass. 
Monitor Products Co. Inc., 815 Fremont Ave., S. Pasadona, Calif. p 1123 
Norlbern Engineering labs Inc., 357 Beloit St., Burlington, Wisc. p 1126 
OYen Industries Div., E. Simpson Rd., Mechanicsburg, Pa. • . . . . p 1102 
OYenaire In~., 700 Forllst st., Charlottesville, Va. ••........ pili Z 
Petersen Radio Co., Inc., 2800 W. Broadway, Council Bluffs, Iowa 
Reeves.Jioffman DiY., 400 W. Norlb St, Carlisle, Pa. 
Spedcor Elctrns., Inc., 70·31 84th St., Glendale, N, Y. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, ,Tex. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Collins Radio Co., Dallas, Texas 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
Erie Technological Products Inc., 644·W. 12th St, Erie. Pa. 
Grieve Corp., 1350 N. Elston Ave., Chicago, III. 
Hill Electronics Inc., 300 No. Chestnut St., Mechanicsburg, Pa. 
"otemp Re~earch, Inc., 1216 Harris St., Charlottesville, Va. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. J. 
Kewaunee Scientific Equipment, 4014log,n St., Adrian, Mich. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Nihon Dempa Kogyo Co., ltd., 1·21 Nishihara, Shibuya·ku, Tokyo, Japan 
Saleway Heat Elements, Inc., Middlefield St., Middletown, Conn. 
Semimetals, Inc., 405 National Ave., Mountain View, Calif. 
Sunbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Thermal Systems, Inc., 13920 S. Broadway, los Angeles, Calif. 
Tia Electric Co., 178·M Alexantler St., Princeton, N. J. 
Trent, Inc., 201leverington Ave., Philadelphia, Pa. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Valpey·Fisher Corp., 1015 First St., Holliston, Mass. 

OVENS. ELECTRIC-SEE FURNACES. ELECTRIC 

OVENS. INFRARED DRYING 
Blue M Engr(. Co., 138th & Chatham St, Blue Island, III. . . . . . . P 1245 
Caig laboratories, Inc., 155 Sullivan la., Westbury, N. Y. 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
DeVilbiss Co., 300 Phillips Ave., Toledo, Ohio 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Electro~pplications, Inc., P.O. Drawer 401, Canonsburg, Pa. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
Fostoria.fannon, Inc., 1200 N. Main St., Fostoria, Ohio 
Grieve Corp., 1350 N. Elston Ave., Chicago, III. 
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OVENS •. INFRARED DRYING (Cont'd) 

Hi·Shear com., 2600 Skypark Dr., Torrance, Calif. 
Holpack Corp.; 5075 Cottman Ave., Philadelphia, P •• 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., SI; Louis, Mo. 
Lab-line Instrs., Inc., Lab·line Plaza, Melrose Park, III. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Merco Prods. Co., Inc., 1298 Bethel Dr., Eugene, Ore. 
Miskella Infra·Red Co., 7301 Grand Ave., Cleveland, Ohio 
NeD·Technology, Inc., Box 266, Montvale, N. J. 
Oal Assocs., Inc., 155 Sullivan La., Westbury, N. Y. 
Podgor, J. Co., Inc., 7895 Browning Rd., Pennsauken, N: J. 
Research, Inc., Box 6164, Minneapol~, Minn. 
Ross Engr~ Div., Box 751, New Brunswick, N. J. 
Selas Corp. of America, Box 200, Dresher, Pa. 
Trent, Inc.,201 Leverington Ave., Philadelphia, Pa. 
Wiegand, E. l., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 

OVENS. ~RA~RY 
American Instr. Co., Inc., 8030 GiOrgia Ave., Silver Spring, Md. p 1243 
Associated Testing I1baratorieslnc., 200 Route 46,Wayne, N. J. p" 1244 
Kidde, WaHer & Co., Inc., 675 Main $1;, Benevine, N. J. 
Kressilk Prods., Inc., 420 Saw Min RiYer Rd., Bmsford, N. Y. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
BTU Engineering Corp., 179 Bear Hill Rd., Waltham, Mass. 
Baron·Blakeslee, Inc., 1620 S. I.8ramie Ave., Chicago, III. 
Caig labOratories, inc., 155 Sulliv.n La., Westbury, N. Y. 
Custom Scientific Instruments, Inc., Box A, Whippany, N. J. 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
Electro-Applications, Inc., P.O. Drawer 4(11, Canonsburg, Pa. 
FECO,A Bangor Punta Co., 5855 Grant Ave., Cleveland, Ohio 
F~her Scientific Co., 7ll Forbes Ave., Pittsburgh, Pa. 
Fostoria.fannon, Inc., 1200 N. Main St., Fostoria, Ohio 
Grieve Corp., 1350 N. Elston Ave., Chicago, III. 
Gruenberg Electric Co., Inc., 585 Commercial Ave., Garden City, N. Y. 
Hydor Therme Corp., Airport Hwy., Pennsauken,_N. J. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Kirk & Blum Mfg. Co., 3120 Forrer St., Cincinnati, Ohio 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort washington, Pa. 
Lab·line Instrs., Inc., Lab·line Plaza, Melrose Park, III. 
lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Michigan Oven Co., 1st Oven PI., Romulus, Mich. 
National Appliance Co., Box 23008, Portland, are. 
Nuclear Equipment Chemical Corp., 165 Marine St., Fanningdale, N. Y. 
Oal Assocs., Inc., 155 Sullivan La., Westbury, N. Y. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 
Ross Engrg. Div., Box 751, New Brunswick, N. J. 
Sara Scientific Co., Box 321, San Francisco, CaIH. 
Sunbeam Vacuum Technology Corp., 49 Pollard st, N. Billerica, Mass. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Watkins-Johnson Co., 333~ Hillview, Palo Alto, Calif. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

OVENS. MICROWAVE 
Microwave Cavity Labs, Inc., 10 N. Beach Ave. La Grange, ilL 
Barth Bectronics, Inc., 7777 Wall St., Cleveland, Ohio 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
FEe~, A Bangor Punta Co., 5855 Grant Ave., Cleveland, Ohio 
laRose, W. T. & Assocs., Box F, Lansingburgh Sta., Troy, N. Y. 
Reeve Elclms., Inc., 601·EEM·W. Lake St., Chicago, III. 
Varian Industrial Microwave Op~ration, 301 Industrial Way, San Carlos, Calif. 

OVENS. PARTICLE REDUCTION 
Grieve Corp., 1350 N. Elston Ave., Chicago, III. 

OVENS. VACUUM 
American Instr. Co., Inc., 8030 Georgia Ave., Silver. Spring, Md. p' 1243 
Blue M Engrg. Co., 138tb & Chatham St., Blue Island, III. . . . . .. p 1245 
Oven Industries DiY., E. SImpson Rd., Mechanicsburg, Pa. . . . . . P 1102 
Atias Engineering Corp., 26 Custer St., W. Hartford, Conn. 
Baker Co., Inc., 106 Granite St., Biddeford, Me. 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, CaIH. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Denton Vacuum, Inc., Cherry HiIIlndl. Clr., Cherry Hill, N. J. 
Ener~ 8eams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Environmental Engineering Div., 225 West 2nd St., Bethlehem, Pa. 
Environmental Equip. Corp., 369 Linden St., Brooklyn, N. Y. 
Fisher Scientific Co., 711 Forbes Ave., Pittsburgh, Pa. 
Grieve Corp., 1350 N. Elston Ave., Chicago, III. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
Hotpack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Hydor Therme Corp., Airport Hwy., Pennsauken, N. J. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. J. 
Kewaunee Scientific Equipment, 4014 Logan St., Adrian, Mich. 
Lab·line Instrs., Inc., Lab·Line Plaza, Melrose Park, III. 
Lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
National Appliance Co., Box 23008, Portland, Ore. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, Pa. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, IU. 
Red Point Corp., 105 W. Spazier, Burbank, Calif. 
Standard Cabinet Co., Inc., 392 Minnisink Rd., Totowa, N. J. 
Sunbeam Vacuum Technology Corp., 49 Pollard St, N.Billerica, Mass. 
T·M Vacuum Products, Warrington & Rowland, Riverton, N. J. 
Ultek Div., Perkinilmer Corp., Box 10920, Palo Alto, Calif. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Varian Assocs., 611 Hansen WaY,Palo Alto, Calif. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Ca~f. 
Will Scientific, Inc., 39 Rus;;ell St., Rochester, N •. ~. 

OXIDE. ALUMINUM-SEE INSULATING 
MATERIALS. POWDERED MnAL OXIDE 
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OXIDES. MAGNETIC-SEE 
MAGNETIC. IRON OXIDES 

OXYGEN INDICATORS-
SEE INDICATORS. OXYGEN/OZONE 

PACKAGES. INTEGRATED CIRCUIT 
Augat Inc., 36 Perry Ave., AtllebOl1l, Mass. • • • • . . • • . • . . • • • • . p 1590 
CTS of Berne, In~, 406 Parr Rd., Berne, Ind. ............... p 1591 
CTS of Canada, Ltd., 80 Tbomas St., Streemille, Ont., Can. . . .. p 1591 
CTS Corp., !I05 N. West Bfvd., Elkhart, 11111. ..; ••• ;......... p 1591 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. .... p 1591 ' 
Q T I Corporation, 3tO Chestnut,S!;, MeadvUle, Pa. ....• p 1218,1594 
General Bectric Co., Bctrn. Clmp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Honeywell, Micro SWitch DiY., 11 W. Spring SI., Freeport, ilL 
Industrial Conlnl Co., Central Ave. at PIHiawn, Farmingdale, N. Y. 
M~ro SWHch, DiY. HonejWell, llW. Spring St, Freeport, III. 
Murata MIg. Co., NlgaOka, Kyoto, JiIlIan 
Phllco/Ford Corp., C I Tioga SIs., Philadeljlhia, Pa. 
Ross, Milton Co., 511 Second St. Pike, Sauthallpton, Pa. 
Seanbe Mig. Carp., 1161 Monterey Pass Rd., Mmerey Park, Calif. p 587 
Sprague Electric Co" 481 Marshall st., N. Adams, Mass. 
Texas Instruments Incorporaied, Components Group, Box 5012, Dallas. Tex. 

p 2602 
Yector Eleclnnie Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. 
Wagner Electric Corp., Tung-5ol DiY., 63D W. Mt Pleasant Ave., Livingston, N. J. 
Algo, 50 Schrieffer St., S. Hackensack, N. J. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
AUantic Instrs. & Elctrns., 50. Hunt st, Watertown, Mass. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Coors Porcelain Co., 600 Ninth St" Golden, Colo. 
Electronic Engrg. Co. of Cal H., 1601 E. Chestnut Ave., Santa Ana, Cali!. 
Erie Technological Products Inc., 644 W. 12th St., Erie, Pa. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
ITT Semiconductors, 3301 Electronic Way W. Palm Beach Fla. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 
Varo, Inc., Microcircuits Prods Div., 900 N. Shiloh Rd., Garland, Tex., 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 

PACKAGES. SEMICONDUCTOR-SEE CANS. 
SEMICONDUCTOR 

PACKAGING. CUSHIONING 
Air.(J.Plastik Corp., Asia Place, Carlstadt, N. J. 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N. J. 
Blocksom & Co., p.O. Box 300, Michigan City, Ind. 
Cryo-Therm In~, Fogelsville, Pa. 
Daubert Chemical Co., 2000 Spring Rd., Oak Brook, III. 
Dow Chemical Co., Midland, Mich. 
Environmental Container Systems, Box 337, Union City, Calif. 
Press.()n Products, 39 Factory Rd., Addison, III. 
Sealed Air Corp., 179 Goffle Rd., Hawthorne, N. J. 
Western Coil & Electrical Co., 215 State SI., Racine, Wisc. 

PADS. L & T-SEE AnENUATORS 

PADS. TRANSISTOR MOUNTING 
Barnes Corp, 24 N. Lansdowne Ave., Lansdowne, Pa. 
Centralab Elctrn., Dlv., 5757 N. Green Bay Ave., Milwaukee, .WIsc. 
Cinch·Manadnock, 18300 E. Yalley Blvd., City 01 Industry, Cain. 
Bectronlc Molding COlP., M Church st, Pawtuolle~ R. I. 
Globe Plastics, 1342 South Signal Dr., Pomona, Calif. .•..•.... p 2514 
Risk, George, Industries, 672 15 Ave., Calumbus, Nebr. ....... p 2582 
Ross, Milltn Co., 511 Second st Pille, Sautllampton, PI. .. . . . .. p 2583 
Sealectra Carp., 225 Hoyt St., Malll8roneck, N. Y. . ......... , p 987 
Thermalloy COllqlany, 8719 Diplomacy Row, Dallas, Texas ... . .. p 2628 
Yector Electronic Ca. Inc., 12460 Gladstone Ave., Sylmar, Cal. 
Aavid Engrg. Inc., 30 Cook Ct.,laconia, N. H. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blinn, Delbert Co., Box ~001, Pomona, Cali!. 
Brush Beryllium Co., 17876 SI. Clair Ave.,.Cleveland, Ohio 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Circuit Structures lab., 3200 N. San Fernando Blvd., Burbank, CaIH, 
IJ.Cemco, 3200 N. San Fernando .Blvd., Burbank, Calif. 
Eitee, Inc., 19 Fairfield PI., W. Caldwell, N. J. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
GudebrodBros. Silk Co., Inc., 225 West 34th St., New York, N. Y. 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Fla. 
Henry & Thomas, ltd., Yeo St., London E. 3, England 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa, 
Nippert Electric Products Co., 825 Pittsburgh Dr., Delaware, Ohio 
Oneida Electronic Mfg. Co., B43 N. Cottage St, Meadville, Pa. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay ShOre, N. Y. 
Tekna Products Co., 82 St Paul St, Rochesler, N. Y. 
U. S. Dielectric, Inc., 16 Fantasia Dr., Worcester, Mass. 
Union Carbide Corp., Carbon Prods. Div., 270 Park Ave., New York, N. Y. 

PAGING SYSTEMS-
SEE COMM. SYSTEMS. SELECTIVE PAGING 

PAINTS. CONDUCTIVE.· ELECTRIC-SEE 
COATINGS. CONDUCTIVE. ELECTRIC 

PAINTS. FLUORESCENT-SEE 
COATINGS •. FLUORESCENT 

PAINTS. LUMINOUS 
Black Ligflt Corp., 5114 Walnut Grove Ave., San Gabriel, Cali!. 
Black light Eastern, 29 New York Ave., Westbury, N. Y. 
Black Light Prods .. Box 45278, Chicago, .fll. 
Canrad Precision Inds., Inc., 630 Fifth Ave.,New York, N. Y. 
Shannon Luminous Matis Co., 7356 Santa Monica Blvd., Hollywood, Cal. 
StroblHe Co., Inc., 75 West 45th St., New York, N. Y. 

3M Co., 3M Center, St. Paul, Minn. 
TOPfl6r Mfg. Co., InC., ~9Northern Blvd., Gieat Neck, N. Y. 

PAINTS. MnALLlC 
Ckameries, Inc., 85illystic SI., Mington, Mass. ..••••...... p 1640 
ec Bectroaics, DepllIJ.l, 4flIl S. Wyman St, Rockford, III. 

. E. I. Dupont De Nemours & Co., Inc.; 1007 Market St., Wilmington, Del. 
Electro-Science labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Fulier-O'Brren Corp., 1342 Willow Rd., Menlo Park, Cain. 
Illinois Bronze Powder & Paint Co., 300 E. Main St, Lake Zurich, III. 
Isochem Resins Co., Cook St., Lincoln, R. I. 
Micro·Circuits Co., New Buffalo, Mich. 
Photo Chemical Prod~·of Calif., 1715 Berkeley, Santa Monica, Calif. 
Randolph Products Co., 12th st, Carlstad~ N. J; 
3M Co., 3M Center, St. Paul, Minn. 
Wornow Process Paint Co., 1218 Long Beach Ave., Los Angeles, Calil. 

PAINTS. RADIOACTIVE-SEE 
COATINGS. RADIOACTIVE 

PAINTS. REFLECTIVE 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Fuller.()'Brien Corp., 1342 Willow Rd., Menlo Park, Calif. 
Hugfles.Aircral!, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Photo Chemical Prod~ of Calif., 1715 Berkeley, Santa Monica, Calif. 
Randolph Products Co., 12th St., earlstad~ N. J. 
3M Co., 3M Center, St Paul, Minn. 

PAINTS. RESISTIVE-ALSO SEE INKS FOR 
THICK·FILM . MICROCIRCUITS 

Cnarundum Co. Elctrns Plant, Box 339,Nlagara Falls, N. Y. 
Knssllk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Westingflouse Be~ Corp., Compo & Materials. 3 Gateway Ctr, Pittsbur\lll. Pa. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electro Materials Corp. of America, 605 Center Ave., Mamaroneck. N. Y. 
Electro-Science Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Emerson & Cuming, Inc., B69 Washington St., Canton, Mass. 
Etchomatic, Inc., Box 444, Waltham, Mass. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Fulier-O'Brien Corp., 1342 Willow Rd., Menlo Park, Calif. 
Furane Plastics, Inc., 5121 S8I1 Fernando Rd.,W. Los Angeles, Calif. 
General Electric, Insulating Materia~, 1 Campbell Rd., SChenectady, N. Y. 
Holbrook-Merrill Co., 1150 Kifer Rd., Sunnyvale, Cain. 
Klenk Chemical Corp., 31140 Fraser Dr., Fraser, Mich. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Micro-Circuits Co., New Sufialo, Mich. 
Photo Chemical Prods. of Calif., 1715 Berkeley,Santa Monica, Cain. 
Podgor, J. Co., Inc., 7895 Browning Rd., Pennsa~ken, N. J. 
Randolph Products Co., 12th St., Carlstadt, N. J. 
Sauereisen Cements Co., 160 Gamma Dr., Pittsburgl1, Pa. 
Sprayon Prods., Inc., 26300 Fargo Ave., Bedford Hgts" Ohio 
3111 Co., 3M Center, st Raul, Minn. 
Topper Mf~ Co., Inc., 889 Northern Blvd., Great Neck, N. Y.' 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

PANEL EQUIPMENT-SEE DIALS: 
CONNECTORS: . JACKS: LIGHTS: ETC. 

PANEL MARKING KITS-SEE KITS. MARKING, 
(DIAL. INSTRUMENT. EQUIPMENT. nC.1 

PANELS. ELECTROLUMINESCENT 
Philco/FOId Corp, C & Tioga SIs., Philadelphia, Pa. 
Transistor Electronics Corp., Box 6191, MinneapOlis, Mlnn. .... p 805. 
Ackerman Engravers, Inc., 43·22 36th St, Long Island City, N. Y. 
Bunker.ftamo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Coastal DynamiCS Corp., 219 Rose Ave., Venice, Calif. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Felsenthallnstruments Co., 7450 W. Wilson Ave., Chicago, III. 
Franklin Fibre·lamitex Corp., 901·905 East13th St.,Wilmington, Del. 
Gilway Co., 8ectronics Div., Box 584, Newburyport, Mass. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hughes Aircraft Co., Research Labs.; 3011 Malibu Canyon Rd., Malibu, Cal. 
Kolisman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr;, Santa Monica, Calif. 
NIP Co., Inc., Box 127, Temple City, Calif. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Panel graphic Corp., Box 254, CaldWell, N. ), 
Sierra Eiec., mOOs. Figueroa st, Gardena, Calif. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Sylvania (Iectric Pro~. Inc.; Elctrn.Tube Div., Seneca Falls, N. Y. 
Sylvania Lighting Prods., Sylvania Electric Pro~., Inc., Danvers, Mass. 
SymbOlic Displays, Inc., 1188 N. Batavia St, Orange, Calif. 
Westinghouse Elec. Corp" Defense Prods" Box 2278, PittsburQh, Pa. 

PANELS. FUSE 
ABC Preduct~ 6405 Cambridge St, Minneapolis, Minn. 
Accurate Electronics Corp., Box 935J, Elyria, Ohie 
ConRector COlli., &025N. Keystone Ave., Chicago, ilL 
Uttelfuse, Inc., 800 E. Northwest HIIY, Des Ptalnes, ilL . . . . . p 2742 
SlIm Musen Kogyo ~o., Ltd., 5-5, kbome, Togeshl, Shinagawa.ku, TokYo, 

Japan . 
Tefe.Slgnal Carp., 250 Crossways Park Dr., Waodbury, N. Y. 
American Communi~tions Corp, 178-15 Eveleth Rd., Jamaica, N. Y. 
Anchor Specialty Mfg: Co., 300 Hollister Rd., Teterboro, N. J. 
8 & F Instruments Inc., Cornwells Hgts., Pa. 
Carter Precision Elec, Co., 3401 W. Madison St, Skokie, III. 
Cole·HerseeCo., 20 Old Colony Ave., S. Boston, Mass. 
Communication Systems Corp., 8100 N. Lehigh Ave., Morton Grove, III. 
English Ele~ Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Fedtro, Inc., Federal Elctrns. Bld~, Rockville Centre, N. Y. 
Franklin Fibre·lamilex Corp., 901·905 East 13th St., Wilmington,DeI. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 



Golding Mfg. Co., 9Q Por.t. Ave., N. Arlington, N. J. 
Kollon Elec. Mfg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
Mechanical Engraving Co., In~, 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Melal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Wadsworth Eleelric Mfg. Co., Inc., 20 Weslllih St., Covington, Ky. 

PANELS. JACK 
ADG Products, 6405 Cambrldp St, Minneapolis, Minn. P 817,821,825 
AMP Incorporated, Box 3608, HarilsbtJrg, Pa. 
Accurale Electronics Corp., Box 9351, Elyria, Ohio 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. J. 
C.ord Switch Div., 102-41 43 Ave., Corona, N. Y. 
Con nectar Corp., 6025 N. Keystone Ave., Chicago, III. 
Control ProdL Corp., 4431 W. DiYlslon St, Chicago, III. 
Electronic Molding Corp., 44 Church St., Pawtucket R. I. 
Interswltch, 710 Airport Blvd., Burllngama, Cal 
Johnson, l f., CD., 1923 lOtI! Ava., S.W., Willca, Minn. p 913 
Malco MIg. Ce. Inc~ 5150 W. RooSlVeK Rd., Chicago, III. P 919 
National Tel·Tronics Corp., 58 St Casimir Ave., Yonkers, N. Y.. p 928 
Showa Musen Kogyo Co. Ltd., 5-5, &-cho .. e, TOIoshi, SbinaglWl·ku, Tokyo, 

Japan 
Smith, H. H., Inc., 812 Snedlker Ave., Brloklyn, N. Y. 
Tlle,SignaICorp., 2511 Crossways Park Dr., Woodbury, N. Y. .. p 757 
Trimm Inc., 40D Lake St, libertYville, III. .. . p 996 
Vector Electronic Co. Inc., 12410 Gladstone Ava., Sylm.ar, Cal. 
Virginia Panel Corp., Box 1106, Waynesboro,Va. . . . . . . p 1008 
Acro Products Corp., 1410 S. Aberdeen St., Chicago, III. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Allec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Apahouser Corp. of N. E., 1312 Boylston St., Boston, Mass. 
Audio Accessories, Inc., Gilsum, N. H. 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bud Radio, Inc.,4605 East 355thSt, Willoughby, Ohio 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Cooke Engineering Co., 735 N. Saint Asaph St., Alexandria, Va. 
[by Sales Co., 148.(J5 Archer Ave., Jamaica, N. Y. 
Franklin Fibre·lamit" Corp., 901·905 East 13th St., Wilmington, Del. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Hamilton Elctrns. Corp., 2726 W. PraH Ave., Chicago, III. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Heeger, Inc., 729 Ceres Ave., los Angeles, Calif. 
Holland Electronics, Inc., 675 Hinsdale St., Brooklyn, N. Y. 
Honeywell, Inc., Industrial Div., lIDO Virginia Dr., Ft Washington, Pa. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
lynn Elctrns. Corp., Box 3003, Philadelphia, Pa. 
Marlin Mfg. Corp., 12404 TriskeH Rd., Cleveland, Ohio 
Mechanical Engraving Co., Inc., IO Van. Cortlandt Ave. E., Bronx, N. Y. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Mid·West Metal Products, Inc., 45D E. Donovan Rd., Kansas City, Kans. 
Mobil Electronics, Inc., Box II32, Anderson, Ind. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Philips Electronics Industries, ltd., II6 Vanderhoof Ave., Toronto, Ont, Can. 
Pyco, Inc., 604 E. lincoln Hwy., Penndel, Pa. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
United Recording Electronics Inds., II922 Valerio St., N. Hollywood, Calif. 
Whistler Elelrns., Inc., 8613 Yolanda Ave., Northridge, Calif. 
York Metal Prods., Inc., 34-20 12th St., long Island City, N. Y. 

PANELS. METAL-SEE CABINETS & 
ACCESSORIES. METAL 

PANELS. METER-SEE CASES. EQUIPMENT, 
INSTRUMENT. METER 

PANELS. PATCH-SEE PANELS. JACK 

PANELS. POWER BUS 
Control ProdL Corp., 4431 W. Oi'iision St, Chicago, III. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Cutler·Hammer, Inc.,4201 N. 27 st, Milwaukee, Wise. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Hartman Electrical Mfg. Co., I73 N. Diamond St., Mansfield, Ohio 
Kolton Elec. Mfg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
Mechanical Engraving Co., Inc., 10 Van Cortiandt Ave. E., Bronx, N. Y. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 

PANELS. RELAY RACK 
AUC Products, 6405 Cambridge St, Minneapoli~ Minn. 
Amco Engineering Co., 7333 W. Ainslie St, Chicago, III. p 574 
Artisan Eletrns. Corp., 5 Eastman's Rd., Parsippany, N. J. 
Cabtron Corp., 1051 W. Grand Ave., Chicago, III. . . . . • . • . . . • . . p 577 
Interswltch;'110 Airport Blvd., Burlingame, CaL 
Premier Metal Prods. Co., 337 Manida St, Bronx, N. Y. 
Sclentltlc-Alllnta Inc., 80x 13654, Alllnta, Ga. 
Stantron, Box 9158 YC, N. Hollywood, CaIH. ....•.•.......•. p 591 
Vero Electronics Inc., 116 Central Ave" farmlJl(dale, N. Y.. . . . p 595 
1YYc0 Metal Products, 6914 Beck AYe., N. Hellywood; CaIH. . . . . p 591 
Altec lanSing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Anchor Specialty Mfg. Co., 300 HolI~ter Rd., Teterboro, N. J. 
Automatic Switch Co., 50-56 Hanover Rd., Rorham Park, N. J. 

B & P Pr~cision Sheet Metal fabricators, 709 E. Nields St., W. Chester, Pa. 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bud Radio, Inc., 4605 East 355th St., Willooghby, Ohio 
California Chassis Co., 5445 E. Century Blvd., lynwood, Calif. 
Clark Control OIv., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Condor Industriel Corp., 649 Childs St, Wheaton, III. 
Cook, T. N., Inc., 3520 E. fulton St., Columbus, Ohio 
Elzee Metal Products Co., Inc., 775 39th St, Brooklyn, N. Y. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Feiner, P. & Sons, Inc., 522 West 45 St, New York, N. Y. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Heeger, Inc., 729 Ceres Ave., los Angeles, Calif. 
Hoffman Engrg. Co., 9th & Tyler Sts., Anoka, Minn. 
Honeywell, Inc., Industrial Div., lIDO Virginia Dr., Ft. Washington, Pa. 
Ingersoll Products, 1000 West 120th St, Chicago, III. 
Kinetron Corp., 1.416 Roller Rd., Asbury Park, N. J. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Metalphoto Corp., 18531 S. Miles Rd., Cleveland, Ohio 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Middletown Mfg. Co., 27 Stack St., Middletown, Conn. 
Miller Dial & Name Plate Co., 4400 N. Temple City Blvd., EI Monte, Calif. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. . 
NIP Co., Inc., Box 127, Temple City, Calif. 
Par·Metal Products Div., 32·62 49th St., long Island. City, N. Y. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Riester & Thesmacher Co., 1526 West 25th St., Cleveland, Ohio 
Var'Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Wood, C. N. Mfg. Co., Rle. 332, E., Newtown, Pa. 
York Metal Prods., Inc., 34-20 12th St., long Island City, N. Y. 

PANORAMIC ADAPTERS-SEE RECEIVERS, 
PANORAMIC 

PAPER INSULATION-SEE INSULATION 
MATERIALS. PAPER 

PAPERS. GRAPHIC RECORDING 
API Instruments CD., 11655 Chillicothe Rd., Cheste~and, Ohio 
Cle.Re Corp., Brush Insts. DiY., .31th & Perkins, Cleveland, Ohio p 1555 
Computerlnslt. Corp., 92 Madison A.e., Hempstead, N. Y. 
Oranetz Engineerlng Lab~ Inc., 1233 North Ave., Plainfield, N. J. 
General Electric Co., Elclrn. Compo Sales Oper., 1 River Rd., Schenectad" N. Y. 
HDIIlywell rlst Instruments Ow., 8ox5221, Demr, Colo. ..•. p 1403 
Houston Inslt., 4850 Terminal Ave., Bellaire, Tillis.. . . . . .. p 784.785 
Rusltak Inslt. DiY., Gulton Inds. Inc., Municipal Airport, Manchester, N. H. 
TrlCor Inc" 8500 Tracor La., Austin, Texas 
Agfa-Gevaert, Inc., 275 North SI., Teterboro, N. J. 
Aid", Elctrn. & Impulse Recording Equip., Westboro, Mass. 
Alfax Paper & Engrg. Co., Inc., Box A, Washington St., Westboro, Mass. 
Beckman, Clinicallnstrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Beckman Inslrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bludworth Marine Div., 10 Adams St., linden, N. J. 
Bristol Co., Box 1790, Waterbury, Conn. 
Calibrated Charts, Batavia, N. Y. 
California Computer Products Inc., 305 N. Muller St., Anaheim, Cain. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Dietzgen, E. Co., 2425 N. Sheffield Ave., Chicago, III. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Eastman Kodak Co., 343 State St, Rochester, N. Y. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Fischer & Porter Co., II5 Warminster Rd., Warminster, Pa. 
Fitchburg Coated Products, Inc., Box 1106, Scranton, Pa. 
Foxboro, foxboro, Mass. 
General Nuclear Corp., 2640 Park Ave., New York, N. Y. 
Graphic·Controls Corp., 189 Van Rensselaer St., Buffalo, N. Y. 
Gubelman Charts Dlv., Nashua Corp., 100 E. Kinney St., Newark, N. J. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Instrumentation & Control Sys. Inc., 129 W. laura, Addison, III. 
Keuffel & Esser Co., Adams & Third Sts., Hoboken, N. J. 
labelon Corp., 10 Chapin St., Canandaigua, N. Y. 
Ludlow Corp., Paper Div., Ware, Mass. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Mennen-Greatbatch Elctrns. Inc., 10123 Main St., Clarence, N. Y. 
Muirhead Instrs., Inc., JlOI Bristol Rd., Mountainside, N. J. 
Nuclear Equipment Chemical Corp., 165 Marine St., farmingdale, N. Y. 
Pyco, Inc., 604 E. lincoln Hwy., Penndel, Pa. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Techni·Rite Etctrns., Inc., 65 Centerville Rd., Warwick, R. I. 
Telautograph Corp., 8700 Bellanca Ave., los Angeles, Calif. 
Texas Instruments Inc.,.lndustri.1 Prods. Div., Box 66027, Houston, Tex. 
3M Co., 3M Center, SI. Paul, Minn. 
Varian Aerograph, 2700 Mitchell Dr., Walnut Creek, Calif. 

PARTS CLEANING MACHINES-SEE 
CLEANERS", ULTRASONICi. MACHINES, 
CLEANINu-ALSO SEE MACHINES, 
VAPOR·DEGREASING 

PASSIVE REFLECTORS-SEE 
ANTENNA REFLECTORS 

PATCH BOARDS-SEE BOARDS, PLUG·IN 
BOARDS. PROGRAMMING 

PATCH CORDS-SEE CORDS, PATCH 

PEDESTALS, RADAR 
Aeroflex Laboratorie~ Inc., South Service Rd., Plain,iew, N. Y. 
Geo Space Systems, Inc" 6301 49th SI. N., St Petef$burg, fla. P 1675 
Metric Systems Carp., 138 N. Baal St, fort Walton Beach, Ra. p 541 
Sclentitic-Atlante Inc., Baa 13654, Aflanta, Ga. 

PHONOGRAPH PARTS & ACCESSORIES. 

Amecom Div., liHon Sys. Inc., 5115 Calvert Rd., College Park, Md. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Apelco Co., 213 E. Grand Ave., S. San Francisco, Calif. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Brooks & Perkins, Inc., 1950 W. fort St., Detroit, Mich. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chr~tian Precision Mfg. Co., Inc., 12th & federal Sts., Camden, N. J. 
Chu Assocs., Box 387, Whitcomb Ave., Littleton, Mass. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 JolieHe St., Manchester, N. H. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Par·Metal Products Div., 32·62 49th St., long Island City, N. Y. 
RF Systems, Inc., 155 King St., Cohasset, Mass. . 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

PERFORATORS, PAPER TAPE (ELECTRICALLY 
POWERED) 

BurrolJJhs Corp., OEM Sales Dept, 1849 Wilshire Blvd., Los Angale~ Calil. 
p 765 

Mohawk Data Sciences Corp., Box 630, Herkimer, N. Y. P 792 
Ohr·Tronics, Inc., Box 830, Herkimer, N. Y. 
Tyeo Instrument Di •. , 16 Hickory Dr., Waltham, MasL 
Boehme, H. 0., Inc., 200 Shames Dr., Westbury, N. Y. 
Colorado Instruments, Inc., I Park St., Broomfield, Colo. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Digitronics Corp., I Albertson Ave., Albertson, N. Y. 
Excellon Inds., 23915 Garnier, Torrance, Calif. 
Friden Inc., 2350 Washington Ave., San leandro, Calif. 
Honeywell, £Ictrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
PoHer Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Roytron, litton Automated Business Sys., 31 Styertowne Rd., Clifton, N. J. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Tech Serv., Inc., 5451 Holland Dr., Beltsville, Md. 
Teletype Corp., 5555 Touhy Ave., Skokie, III. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 

PERFORATORS, PAPER TAPE (MANUALLY 
OPERATED) 

Burroughs Corp., OEM Salas Dept, 1849 Wilshire BIYd., los Angeles, Calif. 

CMC, 12910 Bradley A.e., San fernando, Cain. . ........... . 
Mohawk Data Sciences Corp., Box 630, Herkimer, N. Y. 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Obr·Tronics, Inc., Box 630,.flerkimer, N. Y. 

p765 
P 1353 
P 792 

Remex Electronics, 5250 W. EI Segundo Blvd., Hawthorne, Calif. p 799 
Tyco Instrument Di •. , 16 Hickory Dr., Waltham, Mass. 
Boehme, H. 0., Inc., 200 Shames Dr., Westbury, N. Y. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Robins Data Devices, Inc., 15-58 127th St., Flushing, N. Y. 
Telcolab Corp., 405 lexinglon Ave., New York, N. Y. 

PERMEAMETERS-SEE METERS 
PERMEAMETER 

PHASE & VOLTAGE ANALYZERS-
SEE ANALYZERS. PHASE & VOLTAGE 

PHASE COMPARATORS-SEE 
COMPARATORS. PHASE 

PHASE INDICATORS-SEE 
INDICATORS PHASE 

PHASE·LOCK FREQUENCY STABILIZERS-
SEE STABILIZERS, FREQUENCY 

PHASE SHIFTERS..,.SEE SHIFTERS. PHASE 

PHONES-SEE HEADPHONES & HEADSETS 

PHONOGRAPH ARMS. PLAYBACK 
Astatic Corp., Box 120, Conneaut, Ohio 
Components Specialties, Inc., IOI Buffalo Ave., Freeport, N. Y. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Fen·Tone Corp., 106 fifth Ave., New York, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Gray Res. & Dev. Co., 150 Park Ave., E. Hartford, Conn. 
Philmore Mfg. Co., Inc., 13Jl.01 Jamaica Ave., Richmond Hill, N. Y. 
Rek.(J.Kut Div., 2227 North 31st St., Milwaukee, Wisc. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Shigoto Industries, Inc., 350 fifth Ave., New York, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 

PHONOGRAPH ARMS. TRANSCRIPTION 
Astatic Corp., Box 120, Conneaut, Ohio 
Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 
Gray Res. & Dev. Co., 150 Park Ave., E. Hartford, Conn. 

PHONOGRAPH PARTS & ACCESSORIES 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Duotone Co., Inc., Box 814, S. Miami, Ra. 
Electro·Voice, Inc;, 600 Cecil St., Buchanan, Mich. 
Electronics Homes Co., 200 Claremont Ave., New York, N . .v. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave., Ch~ago, III. 
Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 
Fen-Tone Corp., 106 Fifth Ave., New York, N. Y. 
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PHONOGRAPH PARTS. & ACCESSORIES, (Cont'dl 

Game Industries, Inc., 80 Commercial St., Freeport, N, y, 
Golden, I. Corp" 1054 38th St., Brooklyn, N. y, 
Gray Res. & Dev. Co., 150 Park Ave., E. Hartlord, Conn. 
Major Electronics Corp., 649 39 St., Brooklyn, N. y, 
Murdock Corp., 158, Carter St., Chelsea, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y, 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Reeoton Corp., 46-23 Crane, St., long Island City, N. Y. 
Rek.Q·Kut Div., 2227 North 31st St., Milwaukee, Wise. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Symphonic RadiO, & Electronic Corp., ,470 Park Ave., S., New York, -N. Y. 
Transcriber Co., Inc., Attlebqro Industrial Pk, County St., Attleboto, Mass. 
Waters Conley Co., Int., 5011st Ave., N.W., Rochester, Minn. 

PHONOGRAPHS , 
Audiotronics Corp., 7428 Bellaire Ave., N. Hollywood, Calif. 
Aurieord, 36-4129th St, Long Island City, N. Y. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Chamberlain Mfg. Corp., 5740 N. Tripp Ave., C~ieago, III. 
Electron EnterpriseS, Inc., 6645 stanley Ave., Berwyn, III. 
Electronics Homes Co., 200 Claremont Ave, New York, N. Y. 
Gray Res. & Dev. Co., 150 Park Ave., E. Hartford, Conn. 
Hamilton Eletms. Corp., 2726 W. Pratt Ave., Chicago, III. 
MP Audio Corporation, fairfield, Conn. 
Major Electronics Corp., 649 39 St., Brooklyn, N. Y. 
Newcomb Audio Products Co., 12881 Bradley Ave., Sylmar, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Symphonic Radio & Electronic Corp., 470 Park Ave., S., New York, N. Y. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 
V·M Corporation, 305 Territorial Rd., Benton Harbor, Mich. 
Waters Conley Co., Inc., 5011st Ave., N.W., Rochester, Minn. 

PHOSPHORS-SEE FLUORESCENT 
COMPOUNDS 

PHOTO EMULSIONS,STENCIL 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. J, 
Electroid Corp., 95 Progress St., Union, N. J. . 
Electronic Components Corp., 510 Interstate Rd;, Addison, III. 
Naz·Dar International, 1087 N. Branch, Chicago, III. 
Podgor, J. Co., Inc., 7895 Browning Rd., Pennsauken, N. J. 
Podgor, J. E. Co., Inc., Box 1714, Philadelphia, Pa. 
Wire Cloth Enterprises, Inc., 13()'131 Gamma Dr., Pittsburgh, Pa. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

PHOTOCELLS & PHOTOTUBES-SEE CELLS. 
PHOTOCONDUCTIVE: ETC.-ALSO SEE 
TUBES, PHOTOMULTIPLIER 

PHOTOELECTRIC EQUIPMENT-SEE ALARMS; 
CONTROLS: COUNTERS: ETC. 

PHOTOFLASH EQUIPMENT. ELECTRONIC 
Amglo Corp, 4333 N. Ravenswood Ave., Chicago, III. ..•...... p ln9 
LAD Electro·Systems Inc., 7 Commercial St., Hicksville, N. Y. 
ACR Elctms. Corp., 160 5th Ave., New York, N. Y. 
ASCOR, Berkey Technical, 25·15 50th St., Woodside, N. Y. 
Abtronics, Inc., Box 711, Livermore, Calif. 
Agfa·Gevaert, Inc., 275 North St., Teterboro, N. J. 
Aimes Inds., Inc., Box 73, lockport, III. 
Burke & James, Inc., 333 W. Lake St., Chicago, III. 
Coast Dectronics, Inc., 1305 Fifth St., Manhattan Beach, Calif. 
EG & G, Inc., 160 Brookline, Ave., Boston, Mass. 
EG & G, Inc., Elctm. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Eastman Kodak Co., 343 State St, Rochester, N. Y. 
Electro Powerpacs, Inc., 253 Nortolk St., Cambridge, Mass. 
Flight Research, Div. Gootel, Inc., Box I·F, Richmond, Va. 
Hico Corp., 76 Coolidge Hill Rd., Watertown, Mass. 
Honeywell,lnc., Photographic Prods. Div., 5501 8. Broadway, Littleton, Colo. 
Kemlite Labs., Inc., 1819 W. Grand Ave., Chicago, III. 
Photo Technical Products, Inc., 623 Stewart Ave., Garden City, N. Y. 
Power Instruments Inc., 7352 No. lawndale Ave., Skokie, III. 
Sage Instruments Inc., 2 Spring St., White Plains, N. Y. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

PHOTOGRAPHIC EQUIPMENT-SEE 
CAMERAS: ETC. 

PHOTOMETERS-SEE METERS. LIGHT 

PHOTOMULTIPLIER POWER SUPPLIES-SEE 
POWER SUPPLIES. PHOTOMULTIPLIER 

PHOTOMULTIPLIER TUBE HOUSINGS 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. 
Gamma ScientifiC, Inc., Dept. 301, 21&5 Kurtz St., San Diego, Calif. 

p 1778 
Jan Hardware Mfg. Co., Inc., 47·27 36th St., Long Island City, N. Y. 
Melpar, Inc., Special Products Dept., 7776 Arlington Blvd., Falls Church, Va. 
Princeton Applied Researc~ Corp., Box 565, Princeton, N. J. 
Texscan Corp., 2446 N. Shadeland Ave., Indianapolis, Ind. 
Components Corp., 106 Main St., Denville, N. J. 
EG & G, Inc., Elctm. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Egan Laboratory, 107·56 113th St., Richmond Hill, N. Y. 
Electro Optics Assocs., 974 Commercial Ave:, Palo Alto, Calif. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Grace Elctms., Inc., 4380 Warner Rd., Cleveland, Ohio 
International Light Inc., Lord Timothy Dexter Ind'i. Green, Newburyport, Mass. 
Jones, Norman, Inc., Box I, South Merrimack, N. H. 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calif. 
Oriel Optics Corp., I Market St., Stamford, Conn. 
Pacific Photometric Instrs., 3024 Ashby Ave.; Berkeley, Calif. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St, Philadelphia, Pa. 
Products for ResearCh, Inc.,,57 N. Putnam St., Danvers, Mass. 
Russelllnds., Inc., 96 Station Plaza, lynbrook, N. Y. 
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Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Scientific Research Insirs. Co. ' 700 Turner Rd., Richmond, Va. 
Solid State Radiations, Inc., 2261.8. Carmelina, Los Angeles, Calif. 
Velone~ 560 Robert Ave., Santa Clara, Calif. 

PHOTOMULTIPLIERS-'SEE 
TUBES. PHOTOMULTIPLIER 

PHYSIOLOGICAL EQUIPMENT-SEE SPECIFIC 
TYPES 

PICKUP CARTRIDGES-SEE CARTRIDGES. 
PHONO 

PICKUPS,INDUST,RIAL-SEE TRANSDUCERS 

PICKUPS, MAGNETIC-SEE TRANSDUCERS, 
MAGNETIC PICKUP 

PICKUPS. PHONOGRAPH-SEE 
PHONOGRAPH ARMS. PLAYBACK 

PICKUPS. PROXIMITY-SEE TRANSDUCERS. 
DISPLACEMENT ' 

PICKUPS. ,TELEPHONE, IFOR RECORDING) 
Microtran Co.,lnc.,'l45l Mineola Ave., Valleyitream, N. Y. 
Rye Industries Inc., 12,5 Spencer PI.,~amaroneck, N. Y. 
A.P.W. Co., 72 W. MainSt., Rockaway, N. J. 
Altec Lansing, 1515 S.Manchester Ave., Anaheim, Calif. 
American Geloso Electronics Inc., 251 Park Ave. 8., New York, N. Y. 
Bergen Labs., Inc., 60 Spruce St., Paterson, N. J. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Electronics Homes Co., 2110 Claremont Ave., New York, N. Y. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Philmore Mfg. Co., Inc., 13().Q1 Jamaica Ave., Richmond Hill, N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 

PICKUPS, TORQUE-SEE TRANSDUCERS, 
TORQUE 

PICKUPS, VIBRATION-SEE TRANSDUCERS, 
VIBRATION: ACCELEROMETERS 

PIEZO'ELECTRIC CRYSTALS-SEE CRYSTALS. 
PIEZOELECTRIC 

PILOT LAMPS-SEE LAMPS, DIAL & PILOT 

PIN STRAIGHTENERS, CONNECTOR 
GC Electronics, Dept. 10·1, 400 S. Wyman St, Rockford, III. 
Air.Q·Tronics Products, Inc., Box K, Morrisville, N. Y. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Methode flectronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Oneida Electronic Mfg. Co., 843 N. Cottage St."Meadville, Pa. 

PIN STRAIGHTENERS, TUBE 
Vector Electronic Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
'Ercona Corp., 2121 Bellmore Ave., Bellmore, N, Y. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., MeadVille, Pa. 
Seco Electronics Corp., 1001 2nd St. S., Hopkins, Minn. 

PINS. COnER. DOWEL. TAPER. ETC.-SEE 
PINS. MECHANICAL 

PINS, ELECTRICALLY CONDUCTIVE 
Accurate Electronics Corp., Box 935J, Elyria, Ohio ......•••• p 832 
AirBorn, Inc., 2618 Manana Dr., Dallas, Tex •......... :...... p 833 
Art Wire & Stamping Co., 28 BOlden Pl., Newark, N. J. ........ p 1635 
Concord Electronics Corp., 37 Great Jones St., New York, N. Y. P 890 
Connector Corp., 6025 N. Keystone Ave., Chicago, III. 
S T I Corporation, 310 Chestnut St., MeadvDle, PI. ......... P 1218 
Malco Mfg. Co. Inc., 5150 W. Roosevelt Rd., Chicago, III. ...... p 919 
Waldom Electronics, Ihc., 4633 West 53rd St., Chicago, III. . . . .• p 1009 
Associated Mfg. Co., 2414 Lawrence Ave., Chicago, III. 
Auto.swage Products, Inc., 502 River Rd., Shelton, Conn. 
Beaa Chain Mfg. Co., 110 Mountain Grove St., Bridgepor~Conn. 
Berg Electronics, In~; York Expwy., New Cumberland,Pa. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Eby Sales Co., l~a.o5 Aicher Ave., Jamaica, N. Y. 
Larsen Importing Co., 140 Nassau St, New York, N.Y. 
Litton Inds., USECO Div., 13536 Saticoy St,Van Nuys, Calif. 
Mi·Kro Connectors Div., 4().09 21st St., Long Island City, N. Y. 
Moser Jewel Co., 544 Fayette St., Perth Amboy, N. J. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
USECO Div., Litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Viking Industries, Inc., 21001 Nordhoff'St., Chatsworth, Calif., 

PINS. MECHANICAL 
Art Wire & Stamping Co:, 28 Boyden PI., Newark, N. J. ,....... P 1635 
G T I Corporation, 310 Chestnut St., Meadvme, Pa. ......... P 1218 
HelHronics Corp., 916 McCarter Hwy;, Newark, N. J. 
S.E.C.S., Inc., 19·58 38th St, Long Island City, N. Y. •••.•.... P 1234 
Sterling Instr., 76 E. Second St., Mineola, N.Y. •• . •. .. . • . . P 1767 
Allen Mfg. Co., Drawer 570, Hartford, Conn. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Ant~Corrosive Metal Prods. Co., Inc., Box 1894, Albany; N. Y. 
Associated Mfg. Co., 2414 La\'lren~Ave., Chicago, III. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Avdel Inc., 210 S. Victory Blvd., Burbank, Calif. 
Beaa Chain Mfg. Co., 110 Mountain Grove St, Bridge,ort, Conn. 
Bell Fasteners Corp., 352 Evelyn St., Paramus, N. J.' . 
Bland Co., 95 Granby St., Bloomfield, 'Conn. 
C.E. M. Co., Inc., 24 School St, Danielson, Conn. 
Century Fastener Corp.. 20 Grand Ave., Brooklyn, N. Y. 
Control Data Corp., 400 BorderSt., East Boston, Mass. 

Deutsch Fastener Corp., Airport Sta . Box 90925, los Angeles,Calif. 
Elastic Stop Nut Div., 2330 Vauxhall Rd, Union,N. J. 
Gillen, J. Co., 2540 South 501h Ave., Cicero, III. 
Groov·Pin Corp., 1125 Hendricks Causeway, Ridgefield, N. J. 
Hartwell Corp., 9035 Venice Blvd., Los Angeles, Calif. 
!(aydon Engineering Corp., Muskegon, Mich. 
Keystone Elctms. Corp., 49 Bleeker St, New York, N. Y. 
Mecca, P.O. Box 36393, Houston, Tex. 
Mercury Div., 10459 W. Jefferson'Blvd., Culver City, Cain. 
Moser Jewel Co., 544 Fayette St, Perth Amboy, N. J. 
Norrich Plastics Corp.,'20S Babylon Tpke., Roosevelt, N. Y. 
Shur·lok Corp., 1300 E. Normandy PI., Santa Ana, Calif. 
standard Screw Co., 2701 Washington Blvd., Bellwood, III. 
Star Stainless Screw Co., Box 222. Totowa, N. J. 
Stop Cbmponents Inc., 100 Commercial St, FreepOrt, N. Y. 
Torrington Co., Box 10OS, Torrington, Conn. 
Tridair Industries, 300ll W. Lomita BI., Torrance, Cal. 
USECO Div., Litton Industries, 13536 Saticoy St, Van Nuys, Calif. 

PITCH-SEE INSULATING COMPOUNDS, 
ASPHALT & PITCH 

PITCH & TEMPO' REGULATORSl-SEE 
REGULATORS, PITCH & TEMPO 

PLASTIC FILMS. RODS. SHEETS. ETC. 
Dilectrix Corp., 69 Allen Blvd., Farmingdale, N. Y. . . . . . .. . . . .. P 1579 
ICO/Rally, 1015 Corporation Way, Palo Alte, Calif. p2953 
Adam Spence Corp" 3856 Park Ave., Edison, N. J. 
American Mica Insulation Co., Manasquan, N. J. 
Anchor Plastics Co., Inc., 3S·36 36th St., long Island City, N. Y. 
Avisun Corp., 21 South 11th, Philadelphia, Pa. . 
Blum, J. & Co., Inc., Box 292, Carlstadt, N. J. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Canrad Precision Inds., Inc., 630 fifth Ave., New York, N. Y. 
Celanese Plastics Co., 550 Broad St., Newark, N. J. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago, III. 
Chemplast, Inc.,' 913-150 Dey Rd" Wayne, N. J. 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike, Cincinnati, Ohio 
Conap, Inc., 184 E. Union St, Allegany, N. Y. 
Duralith Corp., 1025 Race St., Philadelphia, Pa. 
Eastman Chemical Prod~, Inc., Kingsport, Tenn. 
Emerson & Cuming, Inc., 869 Washington St, Canton, Mass. 
Engineered Plastics, Inc., 213 Chase St., Gibsonville, N. C. 
English EJec. Co., Ltd., EnglishElec. House Strand, London, W.C. 2, Eng. 
Goodrich, B. F. Industrial Products Co., 500 S. MainSt., Akron, Ohio 
Hercules Inc., 910 Market St, Wilmington, Dela. 
Hysol Div., 211 Franklin St., Olean, N. Y. \ 
Maynard Plastics Inc., 49 Congress St, Salem, Mass. 
Molded Fiber Glass Cos., 44,01 Benefit Ave., Ashtabula, Ohio 
Monsanto Co., 200 North 7th St., Kenilworth, N. J. 
National Laminating Mfg. Co., 339 S. Robertson Blvd., Beverly Hills, Cal. 
New England Laminates Co., Inc., 481 Canal St., Stamford, Conn. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Port Plastics, Inc., 8037 E. Slauson, Montebe!lo, Calif. 
Resdel Corp., Box 2171, Rio Grande, N. J. 
Richardson Co., 2640 Lake St., Melrose Pk., III. 
Rohm & Haas Co., Independence Mall West, Philadelphia, Pa. 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood Pl., E. Orange, N. J. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., los Angeles, Calif. 
Synthane Corp., 12 River Rd., Oaks, Pa, 
3M Co., 3M Center, St Paul, Minn. 
Transcon Mf~ Co., 2655 Perth St., Dallas, Tex. 
Tri·Point Inds., Inc., One Teflon Way, Commack, N. Y., 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
Zippertubing Co., 13000 S. Broadway, los Angeles, Calif. 

PLASTIC FILTERS: PUMPS: VALVES-SEE 
FILTERS. FLUID. NONMETALLIC: PUMPS. 
NONMETALLIC: VALVES. NONMETALLIC 

PLASTIC RAW MATERIALS. LIQUIDS. 
PELLETS. POWDERS. RESINS 

Dow Corning Corp., Midland, Mich. . . .. .. . . . . . . . . . . .. P 1582, 1583 
Acme Resin Co., Div. Corn Prods. Co., 1401 Circle Ave" Forest Park, III. 
Adhesive Products Corp" 1660 Boone Ave., Bronx, N. Y. 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
Automatic Die Cutting Machine Co., 149 Church St, New Yor~ N. Y. 
Avisun Corp., 21 South 12th, Philadelphia, Pa. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
Belding Chemical Inds., 1407 Broadway, New York, N. Y. 
Biggs Co., 1547 14th St., Santa Monica, Cain. 
Bodnar Prods. Corp., 30 Grove St, New ROChelle, N. Y. 
Borden Inc., 350 Madison Ave., New York, N. y, 
Celanese Plastics Co., 550 Broad St., Newark, N. J. 
Chemical Products Corp., King Philip Rd., E. Providence, R. I. 
Cincinnati Devel. & Mfg. Co., 5614 Wooster Pike, Cincinnati, Ohio 
City Chemical Corp., 132 West 22 St, New York, N. Y. 
Conap, In~, 184 E. Union St., Allegany, N. Y. 
Cosmic Plastics, Inc., 12314 Gladstone St., San Fernando, Calif. 
Dennis Chemical Co., 2701 Papin St., St. louis, Mo. 
Diamond Shamrock Chemical Co., 175 Schuyler AVe., N. Arlington, N. J. 
Dolph, J. C. Co., New Rd., r>1onmouth Junction, N. J. 
Dow Chemical Co., Midland, Mich. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Durez Plastics Div., 1921 Walck Rd., N. Tonawanda, N. y, 
Dynaloy, Inc., 7 Great Meadow La., Hanover, ,N. J. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Eastman Chemical Prods., Inc., 'Kingsport, Tenn. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Epoxy Products Co., 119 Coit St., IrvingtOn, N. J. . 
FMC Corp., Organic Chemi,cals Div., 633 Third Ave., New York, N. Y. 
Fiberite Corp., 515·559 W. 3 St, Winona, Minn. 
Furane Plastics, Inc., 5121 San Fernando Rd., W: Los Angeles, Calff. 
GAF Corp., 140 West 51 St,New York, N. Y. 
General Electric Co., Silicone Products Dept., Watertord, N. Y. 
Hardman, Inc., 600 Cortland S\.; Belleville, N. J. . 



Hercules Inc., 910 Market St, Wilmington, Dela. 
Hightemp Resins Inc., 225 Greenwich Ave., Stamford, Conn. 
Hysol Div., 211 Franklin St., Olean, N. Y. 
Isochem Resins Co., Cook St., lincoln, R. I. 
Klenk Chemical Corp., 31140 Fraser Dr., Fraser, Mich. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Mansol Ceramics Co., Inc., 140 little St., Belleville, N. J. 
Marbon, Box 68, Washington, W. Va. 
Mereco Products Corp., 538 Wellington Ave., Cranston, R. I. 
Merix Chemical Co., 2234 East 75th St., Chicago, III. 
Midsil Corp., 27 Bland St., Emerson, N. J. 
Molded Fiber Glass Cos., 4401 Benefit Ave., Ashtabula, Ohio 
Morton Chemical Co., 110 N. Wacker Dr., Chicago, III. 
Nopco Chemical Div., 60 Park Pl., Newark, N. J. 
Packaged Resins Co., 130 Wood Rd., Braintree, Mass. 
Pennsalt Chemicals Corp.; 3 Penn Center, Philadelphia, Pa. 
Pennsylvania Industrial Chemical Corp., 120 State St., Clairton, Pa. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
Plastic Wire & Cable Corp., E. Main St., Jewett City, Conn. 
Polymer Corp:, 2120 Fairmont Ave., Reading, Pa. 
Ram Chemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena, Calif. 
Rawn Company, Inc., Box 9, Spooner, Wisc. 
Rector Engrg. & Plastics Co., 318 Randolph PI., N. E., Washington, D. C. 
Reichhold Chemicals, Inc., 525 N. Broadway, White Plains, N. Y. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
Rohm & Haas Co., Independence Mall West, Philadelphia, Pa. 
Rosenberg Bros. & Co., 100 landing Ave., Smithtown, N. Y. 
Royallnds., 2051 E. Maple Ave:, EI Segundo, Calif. 
Schenectady Chemicals, Inc., Box 1046, Schenectady, N. Y. 
Smooth·On, Inc., 11100 Valley Rd., Gillette, N. J. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Tra·Con, Inc., 55 North St., Medford, Mass. 
U S Polymeric, Inc., 700 E. Dyer Rd., Santa Ana, Calif. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

PLASTICS. ENCAPSULATING-SEE 
COMPOUNDS. ENCAPSULATING 

PLASTICS. HEAT SHRINKABLE-SEE CAPS. 
FORMS & TAPES. HEAT SHRINKABLE
ALSO SEE TUBING. HEAT SHRINKABLE 

PLATED WIRE MEMORY SYSTEMS-SEE 
MEMORY SYSTEMS 

PLATES. INSTRUCTIONAL-SEE NAMEPLATES 

PLATES. NAME-SEE NAMEPLATES 

PLATES. SILK SCREEN-SEE NAMEPLATES 

PLATES. SWITCH MOUNTING 
A1co Electronic Products Inc., Box 1348, lawrence, Mass. . ... p 2690 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago, III. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza 5., Long Island City, N. Y. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. V. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Massey, A. H., Inc., III Third St., Derby, Conn. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 

Sierra Elec., moos. Figueroa St., Gardena, Calif. 
Templet Ind., Inc., 201 E. Bethpage Rd., Plainview, N. Y. 

PLATING SOLUTIONS 
Cohn, Sigmund, Cerp., 121 S. Columbus Ave., Mt. Vernon, N. Y. p 2927 
Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. J. 
Conversion Chemical Corp., 210 E. Main St., Rockville, Conn. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Collins Radio Co., Dallas, Texas 
Goldsmith Div., National Lead Co., 900 West 18th St., Chicago, III. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
Hull, R. O. & Co., Inc., 3203 West 71 St., Cleveland, Ohio 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Mac Dermid, Inc., 526 Huntingdon Ave., Waterbury, Conn. 
Matthey Bishop, Inc., Malvern, Pa. 
Metaplast Electrochemicals Corp., 915 Westchester Ave., Bronx, N. Y. 
Richardson Co., 2640 Lake St., Melrose Pk., III. 
Sel·Rex Corporation, 75 River Rd., Nu~ey, N. J. 
Shipley Co., Inc., 23110 Washington St., Newton, Mass. 
Sifco Metachemical, 935 East 63rd St., Cleveland, Ohio 
Technic, Inc., Box 965, Providence, R. I. 

PLAYERS. MAGNETIC TAPE-SEE RECORDERS. 
MAGNnlC TAPE fLAB TYPEI 

PLIERS 
Erikson Speclaliztd Tool.Co., Box 424, P~o·Rlvera, CaIH. ..•.. p 2631 
Armstrong Bros. Tool Co., 5200 W. Armstrong Ave., Chicago, III. 
Boker Mfg. Co., In·Dus·Tronic Div., 200 Burnett Ave., Maplewood, N. J. 
Channellock, Inc., S. Main SI., Meadville, Pa. 
Crescent Niagaga Corp., 70 Niagara St., Buffalo, N. Y. 
DoAil Co., 254 N. laurel Ave., Des Plaines, III. 
E. T. M. Corp., 144 W. Chestnut Ave., Monrovia, Calif. 
Engineering & Elctrn. Devices Inc., 1024 N. McCadden Pl., Los Angeles, Calif. 
Eyelet Tool Co., Inc., 76 Rogers st., Cambridge, Mass. 
Hammel Riglander & Co., Inc., 435 Hudson St., New York, N. Y. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 

Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Klein, Mathias, & Sons, Inc., 72110 McCormick Rd., Chicago, III. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Owatonna Tool Co., 395'Eisenhower Dr., Owatonna, Minn. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Proto Tool Co., 2209 Sante Fe Ave., Los Angeles, Calif. 
Snap·On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Universal Shellac & Supply Co., 540 Irving Ave., Brooklyn, N. Y. 
Utica Tool Co., Inc., Cameron Rd., Orangeburg, S. C. 
Vaco Products Co., 510 N. Dearborn St., Chicago, 111. 
Vigor Tool Co., 53 West 23 St., New York. N. Y. 
Waldes Kohinoor, Inc., 47·16 Austel Place, L. I. C., N. Y. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo, N. V. 
X·Acto Precision Tools, Inc., 4841 Van Oam St., Long Island City, N. Y. 
Xcelite Inc., Thorne & Bank Sts., Orchard Park, N. Y. 

PLonERS. IMPEDANCE-SEE RECORDERS. 
GRAPHIC 

PLOniNG BOARDS-SEE BOARDS. PLOnlNG 

PLUG ADAPTERS 
APM·Herseal Corp., 44 Honeck St, Englewood, N. I. 
Accurate Electronics Corp., Box 9351, Elyria, Ohio . 
American Corp., 87 Rumford Ave., Waltham, Mas~ . 
Amphenol RF DiY., 33 E. Franklin St, Danbury, Conn. 

p 832 
p 834 

Augat Inc., 36 Perry Ave., Attleboro, Mass.. . . . . . . . . . . . . . . . . . p 1590 
Burr·Brown Research Corp., fnl'l. Airport Ind. Pk., Tucson, Ariz. 
Connector Corp., 6025 N. Keystone Ave., Chicago, III. ....... p 892 
GC Electronics, Dept 10·1, 400 S. Wyman St, Rockford, III. ... p 903 
Lab·Tronics, 6225 Benore Rd., Toledo, Ohio . . . . p 984,985 
National TeHronics Corp., 56 St Casimir Ave., Yonkers, N. Y.. p 929 
Pomona Electronics Co. Inc., 1500 E. 9th St, Pomona, CaIH. 

p 933-940,942,944,946,965,966,970-974 
Rye Industries Inc., 125 Spencer Pl., Mamaroneck, N. Y. .. . . . . p 982 
Showa Musen Kogyo Co., LIlI., 5-5, 6-ckome, Togoshi, Shinagawa·ku, Tokyo, 

Japan .......................................... p 2776 
Schrack Bectrical Sales Corp., 1140 Broadway, New York, N. Y. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Superior Electric Co., 1008 Middle St., Bristol, Conn. 
Trimm Inc., 400 Lake St, Libertyville, III. ... . . . 
Vector Electronic Co. Inc., 124611 Gladstone AVe., Sylmar, Cal. 
Air·O·Tronics Products, Inc., Box K, Morrisville, N. V. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. V. 
Associated Engineering Corp., 65 Kent St., Brookline, Mass. 
Barker Products Co., 344 Central st., Saugus, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
DonMar Prods., Inc., Box 10125, Denver, Colo. 

p 993 
p 986 
p 996 

Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., Long Island City, N. Y. 
Eby Sales Co., 148'{)5 Archer Ave., Jamaica, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Keystone Elctrns. Corp., 49 Bleeker St. New York, N. Y. 
Loranger Mfg. Corp., P.O. Box 948, Warren, Pa. 
Marlin Mfg. Corp., 12404 Triskell Rd., Cleveland, Ohio 
Massey, A. H., Inc., III Third St., Derby, Conn. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Phelps Oodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Phil more Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
SwitchcraftJnc., 5555 N. Elston Ave., Chicago, III. 
Transcriber Co., Inc., Allieboro Industrial Pk., County St., Attleboro, Mass. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Tru-Connector Corp., 245 Lynnfield St., Peabody, Mass. 

PLUG & JACK SETS 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. ....... p 820 
Accurate Electronics Corp., Box 9351, Elyria, Ohio . . . . . . . • . . p 832 
Augat Inc., 36 Perry Ave., Attleboro, Mass. . . . . . . . . . . . . . . . .. p 1590 
Cinch-Graphik, 200 S. Turnbull Canyon Rd., City of lndustry, Calif. 
Cinch Mig. Co., 1501 Morse Ave., Elk Grove Village, III. 
Cinch·NuLlne, 1015 South 6th St, Minneapolis, Minn. 
Connector Corp., 6025 N. Keystone Ave., Chicago, III. 
Elco Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. 
Electronic Molding Corp., 44 Church St., Pawtucket, R. I. 
GC Electronics, Dept. 10·1, 400 S. Wyman St., Rockford, III. 
Johnson, E. F., Co., 192310thAve., S.W., Waseca, Minn. ..... p 913 
Kings Bctrns. Co., Inc., 40 Marbledale Rd., Tuckahoe, N. Y. 
Lab·Tronics, 6225 Benore Rd., Toledo, Ohio p 984,985 
Mallory Controls Co., Box 327, Frankfort, Ind. p 2482 
Molex Prods. Co;, 5224 Katrine Ave., Downers Grove, iii. 
National Tei-Tronics Corp., 56 St. Casimir Ave~, Yonkers, N. Y. 
Pomana Electronics Co. Inc., 1500 E. 9th St, Pomona, Calif. 

p 947,948,960-974 
Robinson·Nugent Inc., 800 E. BIh St., New Albany, Ind. p 977 
Rye Industries Inc., 125 Spencer Pl., Mamaroneck, N. Y. 
Smilll, II. H., fnc., 812 Snediker Ave., Brooklyn, N. Y. 
Superior Electric Co., lDDO Middle St, Bristol, Conn. 
Trimm Inc., 400 lake St, Libertyville, III. . . . . . . p 996 
Vernitron Electrical Components, 117 Union Ave., Laconia, N. H. 
Weinschel Engrg. Co. Inc., P.O. Box 577, GaHhersburg, Md. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
American Communications Corp., 178'15 Eveleth Rd., Jamaica, N. Y. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect St, Yonkers, N. V. 
Eby Sales Co., 148·05 Archer Ave., Jamaica, N. Y. 

PLUGS. ELECTRICAL fALL TYPESI 

Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Magnavolt Inc., 44 Prospect St., Yonkers, N. Y. 
Marlin Mfg. Corp., 12404 Triskett Rd., Cleveland, Ohio 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Morse, Frank W. Co., 354 Congress St., Boston, Mass. 
Oneida Electronic Mfg. Co., B43 N. Cottage St., Meadville, Pa. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, 111. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Permonite Mfg. Co., 910 W. Jackson Blvd., Chicago, III. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Pyco, Inc., 604 E. Lincoln Hwy., Penndel, Pa. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. V. 
Standard Electric Time torp., 89 Logan St., Springfield, Mass. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Telephone Components, Inc., 9 Norfolk Dr., Northport, N. V. 
Telex Communications Div., 9600 Aldrich Ave., 5., Minneapolis, Minn. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Tru·Connector Corp., 245 Lynnfield St., Peabody, Mass. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
W & M Mfg. Corp., 187 Lafayette St., New York, N. Y. 
Wald Sound, lll31 Dora St., Sun Valley, Calif. 

PLUG CAPS & SHELLS 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
Mole, Prods. Co., 5224 Katrine Ave., Downers Grove, III. 
Pomona Electronics Co. Inc., 1500 E. 9th St, Pomona, Calif. 

p 935-937,940,949-959 
Ry,lndustries fnc., 125 Spencer Pl., Mamaroneck, N. Y. 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, H. Y. 
Vector Electronic Co. Inc., 124611 Gladstone Ave., Sylmar, Cal. 
Vernitron Electrical Components, 117 Union Ave., Laconia, N. H. P 1004 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, 111. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Clover Industries Oiv., 600 Young St., Tonawanda, N. Y. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza 5., Long Island City, N. Y. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Maryland Lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Pacific Eleelricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. 
R. I. Metpro, Inc., 139 Jefferson Blvd., Warwick, R. I. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I. 
Trompeter Electronics, Inc., 8936 Comanche. Chatsworth, Calif. 
Tru·Connector Corp., 245 Lynnfield St., Peabody, Mass. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Wells, G. Co., 90 Nepperhan Ave., Yonkers, N. V. 

PLUG·IN MODULE ENCLOSURES 
Accurate Electronics Corp., Box 9351, Elyria, Ohio 
Aritech Corp., 130 lincoln St., Brighton, Mass. 
Co-Ord Switch Div., 10248 43 Ave., Corona, N. Y. 
Digital Equill. Corp., 146 Main St, Maynard, Mass. 
Electrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. p 754 
Iso·Switch Corp., 2955 Randolph St., Costa Mesa, CalK. 
lulie Research lab fnc., 211 W. 61.t St., New York, N. Y. 
Pinliles fnc., 1275 Bloomfield Ave., Fairfield, N. I. 
Pomona Electronics Co. fnc., 1500 E. 9th St, Pomona, Calif. p 949-959 
RO Assocs, Inc., 3705 Haven Ave., Menlo Park, Cal. 
Scanbe Mfg. Corp., 1161 Monterey Pass Rd., Monterey Park, Calif. 
Scientific Data Systems Inc., 701 S. AviaUon BI., EI Segundo, Cal. 
Smith, H. H., fnc., 812 Snediker Ave., Brooklyn, N. Y. 
Vector Electronic Co. Inc., 124611 Gladstone Ave., Sylmar, Cal. p 593 
Vera Beetronics Inc., 176 Central Ave., Farmingdale, N. Y. 
B & P Pr!cision Sheet Metal Fabricators, 709 E. Nields St., W. Chester, Pa. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. V. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
English Elec. Co., Ltd.,. English Elec. House Strand, London, W.C. 2, Eng. 
Jenaer G1aswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Keystone Elelrns. Corp., 49 Bleeker St., New York, N. Y. 
Life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
3M Co., 3M Center, st. Paul, Minn. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

PLUGBOARD PROGRAMMING SYSTEMS-
SEE BOARDS. PROGRAMMING 

PLUGS. ELECTRICAL fALL TYPESl 
AOe Products, 6405 Cambridge St, Minneapolis, Minn. p 820,821. 823 
APM·Hexseal Corp., 44 Honeck St., Englewood, N. I. 
Accurate Electronics Corp., Box 9351, Elyria, Ohio ... . . . . . . . p 83 2 
Amphenol Connector Div., 2801 S. 25th Ave., Broadview, 111. 

p 837-1339,866,869-1374 
Burndy Corporation, Richards Ave., Norwalk, Conn. .......... p 881 
Connector Corp., 6025 N. Keystone Ave., Chicago, 111. p 892 
Eby, H. H. Co., 4701 Germantown Ave., Philadelphia, Pa. . . . . . . . p 896 
Efeo Corp., Maryland Rd.' & Computer Ave., Willow Grove, Pa. .. p 898 
GC Electronics, Dept. 10·1, 400 S. Wyman St., Rockford, III.... p 903 
m Wire & Cable Div., 172 Sterling St, Clinton, Mass: 
Jobnson, E. r., Co., 1923 10th Ave., S.W., Waseca, Minn. ...... p 913 
Kings Elctrns. Co., Inc., 40 Marbledale Rtf., Tuckahoe, N. Y. 
lab·Tronies, 6225 Benore Rd., Tofedo, ~hio ............ p 984,985 
MHlen, lames, Mfg. Co. Inc., 150 Exchange St, Malden, Mass.. p 1174 
Molex Prods. Ca., 5224 Katrine Ave., Downers Grove, 111. 
Pomona Eiectronics Co. Inc., 1500 E. 9th St., Pomona, Cain. 

p 932-939,942-944,946 
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PLUGS. ELECTRICAL (ALL TYPES) (Cont'dl 

Rye Industries Inc., 125 Spencer Pl., Mamaroneck, N. Y. ...... P 982 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Showa Musen Kogyo Co., Ltd~ 5-5, khome, Togosbi, Shinagawa-ku, Tokyo, 

lapan .......•................•..•.....•.•.•..•. P 2776 
Smith, H. H., Inc., 812 Snediker ~ve, Brookljn, N. Y. ...•.... P 993 
Superior Electric Co., 1000 Middle St, BristGl, Conn. ...•.••. P 986 
Trimm Inc., 400 Lake St, Ubertyvi11e, III. . . . . . . . . . .. .. .. . .. p 996 
Vector Electronic Co. Inc., 12480 Gladstone Ave., Sylmar, Cal. 
Vemitron Electrical Components, 117 Union Ave., laconia, N. H. P 1004 
Waldom Electronics, Inc, 4633 West 53nI St, Chicago, III. 
Wiremold Co., Hartford, Conn. ................... P 1010,1011 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Audio Accessories, Inc., Gilsum, N. H. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Barker Products Co., 344'Central St., Saugus, Mass. 
8irnbacb Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. I. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Carter Precision Elec. Co., 3401 W. Madison St, Skokie, III. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Consolidated Hesistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Cooke Engineering Co., 735 N. Saint Asaph St., Alexandria, Va. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., Long Island City, N. Y. 
Eby Sales Co., 148·05 Archer Ave., Jamaica, N. Y. 
Electri·Wire Assemblies Co., Inc., 700 W. Virginia St., Milwaukee, Wisc. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
lavex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Joy Mfg. Co., 338 S. Broadway, New Philadelphia, Ohio 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Leviton Mfg. Co., Inc., 236 Greenpolnt Ave., Brooklyn, N. Y. 
Norrich Plastics Corp., 206 ~bylon Tpke., Roosevelt, N. Y. 
PaCific Electricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Painton & Co., Ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Permonite Mfg. Co., 910 W. lackson Blvd., Chicago, III. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Physical Sciences Corp., 312·314 E. Live Oak Ave., Arcadia, Calif. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Shigoto Industries, Inc., 350 Fifth Ave., New Vor~ N. Y. 
Sta·Tite Mfg. Co., Box "G". South Hwy., Lexington, Mo. 
Switcheraft, Inc., 5555 N. Elston Ave., Chicago, III. 
T rompetar Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Tru·Connector Corp., 245 Lynnfield St., Peabody, Mass. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Whitaker Cable Corp., 1301 Burlington 51., N. Kansas City, Mo. 

PLUGS. FUSED 
Molex Prodt Co., 5224 Katrine Ave., Downers Grove, III. 
Deutsch Co., Electrn. Comp. Div., Mun. Airport Banning, Calif. 
Eagle Electric Mfg. Co., Inc.,23-10 Island City, N. Y. 
Joy Mig. Co., 338 S. Br 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., oaklyn, N. Y. 

POINTERS. DIAL . 
Electronic Hardware Corp., 180-08 Llbel1y Ave., Jamaica, N. Y. P 1171 
GC Electronics, Dept.ID·I, 400 S. Wyman St., Rockford, IU. 
Ian Hanlware Mfg. Co., Inc., 47·21 36th St, Long Island City, N. Y. 
Millen, lame~ Mfg. Co. Inc., 150 Exchange SI., Malden, Mast.. p 1174 
Smith, H. H., Inc., 812 Snedlker Ave. Brooklyn, N. Y. 
Waldom Electronics, Inc., 4&33 West 53rd St, Chicago, III. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. V. 
Bodnar Prods. Corp., 30 Grove St., New Rochelle, N. Y. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Injection Plastic Corp., 8124-30 N. Ridgeway Ave., Skokie, III. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Printloid, Inc., 10· JO 44th Ave., Long Island City, N. Y. 
Rogan Brothers Inc., 8031 N. Monticello Ave., Skokie, III. 
Smith, I. A. Co., Boyertown, Pa. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

POLARIMETERS 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. 
Epic, Inc., 150 Nassau St., New York, N. Y. . 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Process & Instruments Corp., 1943 Broadway, 8klyn., N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

POLYESTER INSULATING FlLM-
SEE INSULATION MATERIALS, FILM 

PORCELAIN-SEE 
INSULATION MATERIALS. CERAMIC 

POROSIMETERS 
American Instr. Co., Inc., 8030 Georgia Ave., SUver Spring, Md. 

POSTS, BINDING 
Accurate Electronics Corp., Box 9351, Eljria, Ohio • • . • . • • . • • p 832 
Amphenol Connector Div., 2801 S. 25th Ave., Broadview, III. ..• P 874 
Oaburn Elctrns. & Cable Corp;, 2380 Hoffman St, Bronx, H. Y. • . P 2935 
Eby, H. H. Co., 4701 Germantown Ave., Philadelphia, Pa. . . • • . . • P 896 
Elco Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. 
Electronic Molding Corp., 44 Church St, Pawtucket, R. I. ...... P 901 
Electrospace Corp., 956 Brosh Hollow Rd., Westhory, H. Y. •.•. p 754 
GC Electronics, Dept. 10·1,400 S. Wyman St, Rockford, III. ..• p 903 
Graphite Metallizing Corp., 1036 Hepperilln Ave, Yonkers, N. Y. 
GrayhHl Inc., 569 HHlgrove Ave., La Grange, III. ..• • • • • . .• . •• p 2727 
lohnson, L F., Co., 1923 10th Ave., S.W., Waseca, Minn. • . . . . P 913 
Millen, lame~ Mig. Co. In~, 150 Exchange St, Malden, MaSt 

p 1174,2913 
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National TeHlonics Corp., 56 St Casimir Ave., Yonkers,N. Y.. p 929 
Pomona Electronics Co. In~, 15110 E. 9th St, Pomona, C.lff. 

P 933,934,936-939,942,945,946 
Raytheon Co., Ind. Components Oper., 465 &tntre St., Quincy, Mass. 

P 1176 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. ....•• P 982 
S.LC.S., Inc., 19-58 38th St, Long Island City, N. Y. ....•.•.• '.p 1234 
Showa Musen Kogyo Co., Ltd, 5-5, khome, Togoshi, Shinagawa-ku, Tokyo, 

lapan .......................................... P 2776 
Sm~h, H. H., Inc., 612 Snediker Ave, 8rooklyn, N. Y. •......• P 993 
SUperior Electric Co., 1000 Middle St., Bristol, Conn. ..•..... P 986 
U. S. Terminals Inc., 7502 Camargo Rd., Cincinnati, Ohio ...... p 1003 
Air-O·Tronics Products, Inc., Box II, Morrisville, N. Y. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Amphenol Industrial Div., 1830 Soulll 54th Ave., Chicago, III. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, Corin. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
£astern Specialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Eby Sales Co., 148iJ5 Archer Ave., lamaica, N. Y. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 

General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hallmark Standard Inc., 145 Library lane, Mamaroneck, N. Y: 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Kaye, Joseph, & Co., Inc., 737 Concord Ave., Cambridge, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Permonite Mfg. Co., 910 W. lackson Blvd., Chicago, ilL 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami BeaCh, Fla. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
States Co., 19 New Park Ave., Hartlord, Conn. 
Telectro Systems Corp., 9~18 43rd Ave., Corona, N. Y. 
Tru·Connector Corp., 245 Lynnfield St., Peabody, Mass. 
USECO Div., Litton Industr~s, 13536 Saticoy St., Van Nuys, Calil. 
W & M Mfg. Corp., 187 Lafayette St., New York, N. Y. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. Y. 

POSTS. HARNESS BOARD 
Accurare Electronics Corp., .Box 9351, E~ria, Ohio ••....•.•. 
Grayhill Inc., 569 Hlligrove A"., La Grange, III •..•.......•.. 
ICO/Rally, 1015 Corporation Way, P.lo Alto, Calff. . ..... . 
Vector Electronic Co. Inc., 12480 Gladstone Ave., Sylmar, Cal. 
Abbott Products, Inc., 14·10 123rd St., College Point, N. Y. 

POSTS. SPRING BINDING 
Aocur.te Electronici Corp., BOI 9351, Elyria, Ohio .••..••... 
Dy, H. H. Co., 4701 Germantown Ave., Philadelphia, Pa •...•.•. 
Elco Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. 
Electrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. • .•. 
GC Electronics, Dept 10·1, 4110. S. Wyman St, Rockford, III. . .• 
Graphite Metallizing Corp., 1036 Nepperhan Ave., Yonkel'S, N. Y. 
Grayhillinc., 569 Hiligrove Ave., La Grange, III •............. 
National Tel·Tronies Corp., 56 St Casimir Ave., Yonkers, N. Y •.. 
Pomona Electronics Co. Inc., 15110 L 9th St, Pomona, Calif ••. 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. .... . 
Smith, H. H., Inc., 812 Snediker Ave, Brooklyn, N. Y. . ...... . 
U. S. Terminals Inc., 1502 Camargo Rd., Cincinnati, Ohio ..... . 
Vector Electronic Co. Inc., 12480 Gladstone Ave., Sylmar, CaL 
Waldom Electronics, Inc., 4633 West 53rd St, Chicago, III. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Abbott Products, Inc., 14-10 123rd St., College Point, N. Y. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Eby Sales Co., 148.(J5 Archer Ave., Jamaica, N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 

POTENTIOMETER TESTERS-SEE TESTERS. 
POTENTIOMETER 

POTENTIOMETERS. CARBON CERAMIC 

p 832 
P 2727 
P 2953 

p 832 
P 896 

P 754 
P 903 

P 1740 
P 2727 

p 929 
. P 945 
P 982 
P 993 

P 1003 

CTS of Berne, In~, 406 Parr Rd., Berne, Ind. ............... P 2456 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont., Can. .... P 2456 
CTS Corp., 905 H. West Blvd., Elkhart, Ind. ............•.•. p 2456 
CTS Elctrns., Inc., 1010 Sycamore Ave., S; Pasadena, Calif. .... P 2456 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 

POTENTIOMETERS. CARBON FILM 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 

P 2349 
80urns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. p 2252 
CTS of Canada, Ltd., 80 Thomas St, Streetsville, Ont., Can. 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 
Carter Mfg. Corp., 23 Washington St., Nudson, Mass. 
Centralab Elctrn" Div., 5157 N. Green Bay Ave., Milwaukee, Wisc. p 2455 
Computer Instr. Corp., 92 Mad~on Ave., Hempstead, N. Y. 
Daven, Grenier Field, Dept. EEM 67, Mancbester, N. H. 
Eagle Signal Div., E. W. Bliss Co., 136 Federal St, Davenport, Iowa 
Mallory Controls Co., Box 321, Frankfort, Ind. .............. p 2462 
Murata Mig. Co., Nagaoka, Kyoto, lapan 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. .... P 2491 
Waters Mfg. Inc., 533 Boston Post Rd., Wayland, Mass. . . . • . . . p 2503 
Weston Components Div., Weston-Archbald, Archbald, Pa. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Utton Inds., Potentiometer Div., 226 E. 3rd Ave., Mt. Vernon, N. Y. 
Model Rectifier Corp., MRC Elctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Neptune Electronics Co., 30 West 15 St., New Yor~ N. Y. 
Philmore Mfg. Co., Inc., 1~1 Jamaica Ave., Richmond Hill, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New Yor~ N. Y. 
Subminiature Instrs. Cqrp., 3236 Kansas Ave., Riverside,. Calif. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi; Ala Kariyado, 

Kawasakl·shi, Kanagawa Pref., Japan 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vari-Ohm ElectronicS, Inc., 65 BrightsideAve., E. Northport, N. Y. 
Welwyn Electric, LId., Bedlington, Northumberland, Eng .. 
Weston Instrs. Div., Weston Indr. Inc., 614 Frelinghuyse" Ave., 

Newark, N.J. 

POTENTIOMETERS. CERAMIC METAL 
(CERMET) 

Beckman Instr. Inc., Helipot Div., 2500 Harbpr Blvd., Fullerllm, Calff. 
p 2448-2451 

Bourns, Inc., Trimpot DiY., 1200 Columbia Ave., RiverSide, Calif. p 2253 
CTS of 8erne, In~, 406 Parr Rd., Berne, Ind. . . . . . . . ..P 2456, 2457 
CTS of Canada, Ltd., 80 Thomas St, Streetsvill!; Ont., Can. P 2456, 2457 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. • . • . . • . . • . P 2456, 2457 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calff. p 2456,2457 
Centralab Elctrn., Div., 5151 N. Green Bay Ave, Milwaukee, Wisc. 
Compurer lnstr. Corp., 92 Madison Ave., Hempstead, N. Y. .... p 2462 
Dale Electronics Inc., lex 609, Columbus, Nebr.. . . • . . . . p 2466,2467 
Eagle Signal Div., E. W. Bliss Co., 736 Federal St, Davenport, Iowa 
Electra/Midland Corp, Cermetrik Div., 3341 Industrial Ct., San Diego, Cal. 

. p 2469 
fairchild Controls, 225 Park Ave., Hicksville, N. Y. •.•..••.•.. p 2471 
rairchnd Controls, 5625 Kearny VHIa Rd., San Diego, Calif. .... p 2471 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 

p 2474,2475,2478 
Precision Electronic Components Ltd., 19 Hafis Rd., Toronto, Ont., Can. 

p 2490 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Samarius Inc., 300 Seymour Ave., Derby, Conn. .....• . • . . • . p 2500 
Spectrol Elctrns. Corp., 17010 E. Gale Ave., City of Industry, Calif. 

Weston Components DiY., Weston·Archbald, Archbald, Pa 
AIIen·Bradley Co., 1201 South 2nd St, Milwaukee, Wisc. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 

p 2492,2493 
p 2504,2505 

Colvern Ltd., Spring Gardens, Romford, Essex, Eng. 
Electro·Science Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Engl ish Elec. Co., Ltd., Engl~h Elec. House Strand, London, W.e. 2, Eng. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 

Teikoku Tsushin Kogyo Co., 335, Nish~Nakamachi, Ala Kariyado, 
Kawasaki·shi, Kanagawa Pref., lapan 

POTENTIOMETERS. COMPOSITION. CARBON 
Aireo Speer Elctrn. Components, Resistor Plan~ 

Bradford, Pa. 
Beckman Instr. Inc., Helipot Div., 250Q Harbor 81vd., Fullerton, Calif. 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calff. P 2252 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. .......... P 2456,2457 
CTS of Canada, Ltd., 80 Thomas St., StreetsvHle, Ont, Can. P 2456,2457 
CTS Corp., 905 N. West 8Ivd., Elkhart, Ind. . . . . . . . . . . P 2456,2457 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. P 2456,2457 
Centralab Elctrn., Div., 5751 N. Green Bay Ave., Milwaukee; Wise. p 2455 
Clarostat Mfg. Co. Inc., Washington St, Dover, N. H. ........ P 2460 
Eagle Signal Div., E. W. 81~s Co., 736 Federal St, Davenport, Iowa 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Precision Electronic Components Ltd., 19 Hafls Rd., Toronto, Ont: Can. 

p 2490 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkars, N. Y. .••. p 2491 
Stackpole Components Co., Box 14466, Raleigh, N. e. 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wisc. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, III. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New Yor~ N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Cain. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Ala Kariyado, 

Kawasaki·shi, Kanagawa Pref., lapan 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vari·Ohm Electronics, Inc., 65 Brights ide Ave., E. Northport, N. Y. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Welwyn Electric, Ltd., Bedlington, Northumberland, Eng. 

POTENTIOMETERS, CONDUCTING PLASTIC 
Beckman Instr. Inc., Helipot Div., 2500 Harbor Blvd., Fullerton, CalH. 

P 2448,2449 
Carter Mfg. Corp., 23 Washington St, Hudson, Mass. • • .• p 2458,2459 
Centralab Elctrn., Div., 5151 N. Green BaY Ave., Milwaukee, Wis~ 
Computer.lnstr. Corp., 92 Madison Ave" Hempstead, N. Y. .•.. p. 2463 
Duncan E!ectronics Inc., 2665 Fairview Rd., Costa Mesa, Calif. . . P 2468 
Eagle Signal Div., E. W. Bliss Co., 736 Federal St, Davenport, Iowa 

p 2443 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. . . . . • . . .. p 2470 
Fairchild Controls, 5625 Kearny Villa Rd., San Diego, Calif. .•.• P 2470 
Mark~e Corp., 155 Waverlj PI., New York, N. Y. ...... ..... .. p 2483 
New England Instrument Co., 14 Kendall Lane; Natick, Mass. 

p 2487-2489 
Hytronics, Inc.(Elec\lll·Mec Instr. Corp., 183 Commercial St., Watertown, Conn. 

p 2484 
Reon Res~tor Corp., 155 Saw Mill River R~., Yonkers, N. Y. .... p 2491 
Samarius Inc., 300 Seymour Ave., Derby, Conn. .••••.... .. . • p 2500 
Spectrol Elctros. Corp., 17070 L Gale Ave., City of Industry, Calif. 

p 2497 
Warers Mfg. Inc., 533 Boston Post Rd., Wayland, Mass. .. P 2502, 2503 
Ace Elctrn. Assocs., Inc., 99 Dover St., Somerville, Mass. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Litton Inds., Potentiometer Div., 226 E. 3rd Ave" Mt Vernon, N. Y. 
Logan Elctrn. Corp., 100 Mill St., Revere, Mass. 
Perkin·Elmer Corp., Main Ave., Norwalk; Conn. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Vari·Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 

POTENTIOMETERS. HOT MOLDED 
Centralab Elctrn., Div., 5751 N. Green Bay Ave., MilWaukee, Wise. p 2455 
Clarostat Mfg. Co. Inc., Washington St, Dover, N. H. ...•.... p 2460 
Precision Electronic Components Ltd., 19 Hafis Rd., Toronto, Dot, Can. 

Alien.Jlradley Co., 1201 South 2nd St, Milwaukee, Wise. 
Keltron Corp., 225 Crescent St., Wall~m, Mass. 

POTENTIOMETERS. LAB TYPE 

p 2490 

Beckman lostr. Inc., Helipot D~., 2500 Harbor Blvd., Fullerton, Calif. 
Biddle, lames G. Co., TownslIip Line & Jolly Rds., Plymouth Meeting, Pa. 

p 1339 
Baums, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. 



CTS of Canada, Ltd., 80 Thomas St, Streetsville, Ont., Can. 
Duncan Electron~s Inc., 2865 Fairview Rd., Costa Mesa, Calif. . . 0 2468 
Durant Digital Inst 625 N. Cass St, Milwaukee, Wlsc. 
Ealle Signal DiY .. E. W. Bliss Co., 138 Federal St., Davenport, Iowa 
Electro Scientific Inds., 13900 N.W. Scl.nce Park Dr., PorHand, Ore. 

o 1374 
Julie Resean:h lab Inc., 211 W. 61st 51., Hew York, H. Y. 0 1412,1413 
LTV Electnlsystems, Inc., 1320 flaxmill Rd., Huntin&lon, Ind. 
Harth Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... p 1426 
RFL Inds., Inc., Powerville Rd., Boonton, H, J. .............. 0 1472 
Samarlus Inc" 300 Seymour Ave" Derby, Conn, 
Southfield Elclrns" 21250 10 V. Mile Rd., Southfield, Mich. .... 0 1504 
Spectrol Elctrns. Corp., 11010 E. Gale Ave., City 01 Industry, Cain, 
Superior Electric Co" 1000 Middle St, Bristol, Conn, 
A.O.l.P., 23 Pi. Jeanne d'Arc, Paris, France 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
8ristol Co., Box 1790, Waterbury, Conn. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
General Radio Company, 300 Baker Ave., W. Concord, Mass, 
Guildline Instruments ltd., Box 99, Smith Falls, Ont., Can. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. Y. 
Honeywell, Inc., Industrial Div., ))00 Virginia Dr.lift. Washington, Pa. 
lewis Engineering Co., 550 Spring St., Naugatuc' Conn. 
McKee·Pedersen Instruments, P.O. Box 322, Dartville, Calif. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
Rex Rheostat Co., 149 Babylon Tpke., Roosevelt, N. Y. 
Taylor Instr. Process Control Div., 95 Ames St, Rochester, N. y, 
Vari-Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, iii. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

POTENTIOMETERS. METAL FILM 
Amphenol Controls Div., 120 S. Main SI., lanesville, Wisc. . . . .. 0 2447 
Beckman Instr, Inc" Helipot Oiv" 2500 Harbor Blvd., Fullerton, Cain. 
Bourns, Inc., Trimpot DiY., 1200 Columbia Ave., RiYerside, Calif. 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont., Can. 
CTS Corp., 905 H. West Blvd., Elkhart, Ind. 
Oililog Electronics Corp., Box 936B, 101 G. Third Ave. N., SeatOe, Wash. 

o 2465 
Fain:hild Controls, 225 Park Ave., Hicksville, H. Y. .~....... p 2471 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 
Samarius Inc., 300 Seymour Ave., Derby, Conn. .....•...... 0 2500 
Weston Components DiY., Weston-Arcbbald, Archbald, Pa. 
Electro Techniques, 215 Via Del Norte, Oceanside, Calif. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Miniature Elctm. Components Corp., 600 South St, Holbrook, Mass. 
Te~oku Tsushin Kogyo Co., 335, NishfNakamachi, Ala Kariyado, 

Kawasaki~hi, Kanagawa Pref., Japan 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

POTENTIOMETERS. METAL, GLAZED-SEE 
POTENTIOMETERS, CERAMIC·METAL 

POTENTIOMETERS. MOTORIZED-SEE 
POTENTIOMETERS. SERVO MOUNT 

POTENTIOMETERS, NON·LlNEAR-SEE 
POTENTIOMETERS (AS MODIFIED) 

POTENTIOMETERS. RECTILINEAR 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, H. Y. 

o 2349 
Amphenol Controls Olv., 120 S, Main St, lanesville, Wise. .... p 2444 
Beckman Instr. Inc" Helipot Oiv" 2500 Harbor Blvd., Fullerton, Cain, 

o 2448,2450,245.1 
Boerns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif, 

p 2252-2254 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. .........• p 2456,2457 
CTS of Canada, ltd., 80 Thomas St., Streetsville, Ont, Can. p 2456,2457 
CTS Corp., 905 N, West Blvd., Elkhart, Ind. . . . . . . . . . . 0 2456,2457 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 0 2456,2457 
Carter Mfg. Corp., 23 Washington St., Hudson, Mass, . . . 0 2458, 2459 
Clarostat Mfg. Co. Inc., Washln&lon St, Dover, H. H. ........ 0 2461 
Computer Inslr. Corp., 92 Madison Aye., Hempstead, H, y, 0 2462, 2463 
Dale Electronics Inc" Box 609, Columbus, Nebr. ....... 0 2466,2467 
Eagle Signal Div., E. W. Bliss Co" 136 Federal St, Oa18nport, Iowa 0 2443 
Fain:hild Controls, 225 Park AYe., Hicksville; H. Y. . .... p 2470,2471 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 

o 2474,2475,2477-2481 
Jan Hardware Mfg. Co" Inc., 4Hl 36th St, Long Island City, N. Y. 
Marlote Corp" 155 Waverly Pl., New York, N. Y. . . . .. .... 0 2483 
New Eniland Instrument Co., 14 Kendall lane, Natick, Mass. 

P 2487-2489 
Hytronics,lnc., Electro·Mec Instr. Corp., 183 Commercial St., Watertown, Conn. 

p 2484,2485 
Precision Electronic Components Ltd., 19 Hafis Rd., Toronto, Dnt., Can. 

. 0 2490 .. 
Samarius Inc" 300 Seymour Ave" Derby, Conn. 
Spectral Elctrns. Corp., 11010 E, Gale Ave" City of Industry, Cam. 

p 2494,2495 
Weston Components DIv .. Weston·An:hbald, An:hbald, Pa. 0 2504,2505 
Allen·Bradley Co., 1201 Sooth 2nd St, Milwaukee, Wise. 
Boums, Inc., Instrument DiY., 6135 Magnolia, Riverside, Calif. 
Electro Techniques, 215 Via Del Norte, Oceanside, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kehilworth, N. J. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 

POTENTIOMETERS. RHEOSTAT -SEE 
RHEOSTATS 

POTENTIOMETERS. SERVO·MOUNT 
Amphehol Controls Oiv., 120 S, Main St., lanesville, Wisc. 0 2444,2445 
Automation Development Co., 9905 W, Jefferson Blvd., Culver City, Calif. 

o 2661 

Beckman Instr. Inc" Helipot Div., 2500 Harbor Blvd., Fullerton, Calif, 
P 2448 

Bourns, Inc" Trimuot Dlv., 1200 Columbia Ave" Riverside, Calif. 0 2254 
Carter Mfg. Corp., 23 Washin&lon St., Hudson, Mass. ........ p 2458 
Claro stat Mfg. Co. Inc., Washington St, Dover, N. H. ........ P 2461 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. p 2462,2463 
Dale Electronics, Sim DiY .. Box 180, Yankton, S. D. 0 1728 
Dal. Electronics Inc., Box 609, Columbus, Nebr, 0 2466,2467 
Duncan Electronics Inc., 2865 Fairview Rd., Costa Mesa, Calif. . 0 2468 
Eagle Signal Div" E, W. Bliss Co., 136 Federal St, Davenport, Iowa 

p 2443 
Fairchild Controls, 225 Park Ave" Hicksville, N. Y. 0 2470 
IRC Oiv. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. .. p 2481 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 
Jan Hardware Mfg. Co., Inc., 41·21 36th St., Long Island City, N. Y. 
New England Instrument Co., 14 Kend.lllane, Natick, Mass. 

P 2487-2489 
Nytronics,lnc" Electro·Mec Instr. Corp., 183 Commercial St., Watertown, Conn. 

o 2484,2485 
Samarius Inc., 300 Seymour Ave., Derby, Conn. ............ 0 2500 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. 
Spectral Elctrns. Corp., 17010 E. Gale Ave., City of Industry, Calif. 

P 2494-2497 
Waters Mfg. Inc., 533 Bosrnn Post Rd" Wayland, Mass. ... 0 2503 
Weston Components DIv., Weston·Archbald, Archbald, Pa. 0 2504,2505 
Ace Elctm. Assocs., Inc., 99 Dover St., Somerville, Mass. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Astra Electronics Inc., 1160 E. Ash, Fullerton, Calil. 
Bristol Co" Box 1790, Waterbury, Conn, 
Electro Techniques, 215 Via Del Norte, Oceanside, Calif. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 

GPS Instrument Co., Inc., 14 Burr St., Framingham, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Logan Elctm. Corp., 100 Mill St., Revere, Mass. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, III. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Vari·Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Voak Engrg. Co., Inc., 129 A St., Upland, Calif. 
Vogue Instrument Corp.; 31 Commercial St., Plainview, N. Y. 
Voltronics, Inc., 7746 W. Addison St., Chicago, III. 

POTENTIOMETERS. TRIMMER 
Airco Speer Eletrn. Components, Resistor Plant, 

Bradford, Pa. 
Amperex Elctro, Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 

o 2349 
Amphenot Controls Div., 120 S. Main St, Janesville, Wise. ..... P 2446 
Beckman Instr, Inc., Helipot Div., 2500 Harbor Blvd., Fullerton, CaIW. 

o 2450,2451 
Bourns, Inc., Trimpot Oiv., 1200 Columbia Ave., Riverside, Calif, 

o 2252-2254 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. 0 2456,2457 
C15 of Canada, Ltd., 80 Thomas St., Streetsville, Ont., Can. P 2456,2457 
CTS Corp., 905 H. West Blvd., Elkhart, Ind. . . . . . . . . . . P 2456,2457 
CTS Elcllns., Inc., 1010 Sycamore Ave" S, Pasadena, Calif, 0 2456,2457 
Carter Mig. Corp., 23 Washington St., Hudson, Mass. .. P 2459 
Centralab Elctrn., Diy., 5751 N. Green Bay Ave., Milwaukee, Wisc, 0 2455 
Clarestat Mfg. Co. Inc., Washington St, Dover, N. H. . 0 246.0 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. y, .... 0 2462 
Continental·Wirt Elctrns, Corp., 26 W, Queen la., Phila" Pa, . . . . 0 2361 
Dale Electronics Inc., Box 609, Columbus, Nebr. . . p 2467 
Digilog Electronics Corp., Box 9368, 101 G. Thin! Ave. N., Seattle, Wash. 

o 2465 
Eagle Signal Oiv., E. W. Bliss Co., 136 Federal St., Davenport, Iowa 

• p 2443 
Electra/Midland Corp., Cermetrik Div., 3341 Industrial Ct., San Diego, Cal. 

o 2469 
Fairchild Controls, 225 Park AYe., Hicksville, N. Y. . p 2470,2471 
Fairchild Controls, 5625 Kearny Villa Rd., San Diego, Calif. p 2470,2471 
IRC DiY. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. .. 0 2474-2481 
Kokusai Elec. Co., Ltd., 9 Nishikubo·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
Mallory Controls Co., Box 321, Frankfort, Ind, 0 2482 
Murata Mfg. Co., Hagaoka, Kyoto, lapan 
Nytronics, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Precision Electronic Components Ltd., 19 Hatis Rd., Toronrn, Ont., Can. 

Reon Resistor Corp" 155 Saw Mill RiYer Rd., Yonkers, N. Y •. 
Samarins Inc., 300 Seymour Ave., Derby, Conn. . .......... . 
San Fernando Electric Mfg. Co., 1501 First St, San Fernando, Cal. 
Spectral Elctrns. Corp., 11010 E. Gale Ave., City of Industry, Calif. 

p 2490 
02491 
o 2500 

Techno-Components Corp., 1803 Lemona, Van Huys, Calif, 
Vishay Resistor Prods. Div" 64 Lincoln Hwy., Malvern, Pa, 

p 2492-2497 
o 2498,2499 

Waters Mfg, Inc., 533 Boston Post Rd., Wayland, Mass. .. 0 2502,2503 
Weston Components Div., Weston-Archbald, An:hbald, Pa. 0 2504,2505 
Atohm Electronics, 3030 Empire, 8urbank, Calif. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Oiplohmatic Dlv., 1211 E. Denny Way, Seattle, Wash. 
Electro Techniques, 215 Via Del Norte, Oceanside, Calif. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, .III. 
Mel·Rain Corp., 3100 Roosevelt Ave" Indianapolis, Ind. 
Mepco, Inc., Columbia Rd., Morristown, N. I. 
Miniature Elctm. Components Corp., 600 South St., Holbrook, Mass. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Ala Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 
Weston Instrs. Div., weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 

POWDERS. PRECIOUS METAL 

POTENTIOMETERS. WIREWOUND 
Amphenol Controls Div., 120 S. Main St, Janesville, Wise, .. . . . 0 2444 
Beckman Instr, Inc., Hellpot Oiv., 2500 Harbor Blvd" Fullerton, Calif, 

o 2448,2449 
Bourns, Inc., Trimpot Div., 1200 Columbia Ava., Riverside, Calif. 

o 2253,2254 
CTS of Berne, Inc., 408 Parr Rd., Berne, Ind, ......... 0 2456, 2457 
CTS of Canada, Ltd., 80 Thomas St, Streetsvllle, Ont., Can. 0 2456, 2457 
CTS Corp., 905 H. West Blvd., Elkhart, Ind. .......... 0 2456,2457 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 0 2456,2457 
Carter Mfg. Corp., 23 Washington St, Hudson, Mass. . . .. 0 2458,2459 
Centralab Elctrn., Div., 5151 H. Green Bay Ave" Milwaukee, Wise. 0 2455 
Clarostat Mfg. Co. Inc., W.shln&lon St, Dover, N. H. ........ 0 2461 
Continental·Wirt Elctrns, Corp" 26 W. Queen la., Phila., Pa. . , . . 0 2361 
Dale Electronics Inc., Box 609, Columbus, Nebr. .... . . 0 2466,2467 
Daven, Grenier Field, Dept EEM 61, Manchester, N. H. 
Oigilog Electronics Corp .. Box 9368, 101 G, Thin! Ave. H., SeatOe, Wash. 

o 2465 
Duncan Electronics Inc., 2865 Fairview Rd., Costa Mesa, Calif. . . 0 2468 
Eaglo Signal DiY., E, W. Bliss Co., 136 Federal St, Davenport, Iowa 

o 2443 
Electro Scientific Inds., 13900 H.W. Science Park Dr., PotUand, Ore. 

o 2473 
Fairchild Controls, 225 Park AYe" Hicksville, N. Y ........ 0 2470,2471 
IRC Div. TRW Inc., 1100 Glendon Ava., Los Angeles, C.I... 0 2476-2481 
lin Hardware Mfg. Co., Inc" 41·21 36th St, Leng Island City, N, Y. 
Kokusai Elec. Co., Ltd., 9 Nlshikubo·Sakuragwa-cho, Minato-ku, Tokyo, Japan 
LTV Electrosyst.ms, Inc., 1320 flaxmill Rd., Huntington, Ind. 
Mallory Controls Co., Box 321, Frankfort, Ind. . . . . . . . . . . . .. 0 2482 
Murata Mig. Co., Hagaoka, Kyoto, lapan 
New England Instrument Co., 14 Kendall lane, Hatlck, Mass. 

o 2487-2489 
Nytronics,lnc., Electro-Mec Instr. Corp., 183 Commercial St., Watertown, Conn. 

o 2485 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Reon Resistor Corp" 155 Saw Mill River Rd., Yonkers, N. Y. ..•. 0 2491 
Samarius Inc., 300 Seymour Ave., Derby, Conn. . .......... p 2500 
San Fernando Electric Mfg. Co., 1501 First St., San Fernando, Cal. 
Spectral Elctrns. Corp., 17070 E. Gale Ave., City of Industry, Calif. 

o 2492-2497 
Techno·Components Corp" 1803 Lemona, Van Nuys, Calif. p 2498,2499 
Ward Leon.r~, 31 South St., Mount Vernon, H •. y, 
Waters Mfg. Inc., 533 Boston Post Rd., Wayland, Mass.. . 0 2502, 2503 
Weston Components Oiv., Weston·Archbald, An:hbald, Pa. 0 2504,2505 
Ace Elctm. Assocs., Inc., 99 Dover St., Somerville, Mass. 
Advanced Packaging Div., 139 Maryland St., EI Segundo, Calif. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Astra Electronics Inc., 1160 E. Ash, Fullerton, Calif. 
Atohm Electronics, 3030 Empire, Burbank, Calif. 
8ritish Radio Elctms. ltd., 1742 Wisconsin Ave., N. W., Washington, 0, C. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Colvem Ltd., Spring Gardens, Romford, Essex, Eng, 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Diplohmatic Div., 1211 E. Denny Way, Seattle, Wash. 
Electro Techniques, 215 Via Del Norte, Oceanside, Calif. 
Auke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W, Concord, Mass. 
Humphrey, Inc" 2805 Canon St., San Diego, Calif. 
Javex Elctms., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Jensen Mfg. Div., 5655 W, 73 St., Chicago, III. 
Kinetics Corp. of Califomia, 410 S. Cedros Ave., Solana Beach, Calif. 
link Group, Singer·General PreCision, Inc., Binghamton, N. Y. 
Litton Inds., Potentiometer Div., 226 E. 3rd Ave., Mt Vemon, N. Y. 
logan Elctm. Corp., 100 Mill St., Revere, Mass. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, III. 
Mel·Rain Corp., 3100 Roosevelt Ave., Indianapolis, Ind, 
Miniature Elctm. Components Corp., 600 South St., Holbrook, Mass. 
Model Rectifier Corp., MRC [Ictrns. Div., 5300 21st Ave., Broo~yn, N. Y . 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Painton & Co., ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Rex Rheostat Co., 149 BabylonTpke., Roosevelt, N. Y. 
Servonic Div., 1644 Whittier Ave., Costa Mesa, 'Calif. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Technology Instr. Corp., 850 lawrence Dr., Newbury Pk., Calif. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Ala Kariyado, 

Kawasaki~hi, Kanagawa Pref., Japan 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vari·Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, .N, Y. 
Voak Engrg. Co., Inc., 129 A St., Upland, Calif. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
Voltronics, Inc., 1746 W. Addison St., Chicago, III. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng, 
Weston Instrs. Div., Weston Instr. Inc" 614 Frelinghuysen Ave., 

Newark, N.1. 

POWDERS. PRECIOUS METAL 
Chomerics, Inc., 85 Mystic St, A~ington, Mass. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. DiY., 

231 New lersey RR Ave., Newark, N. I. 
Alloys Unlimited, Inc., 16661Ventura Blvd., Encino, Cal. 
American Metal Climax, Inc., 1270 Ave. of The Americas, N.Y., N.Y. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Cerac, Inc., Box 597, Butler, Wisc. 
Goldsmith Div., National lead Co., 900 West 18thSl., Chicago, III. 
leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Matthey Bishop, Inc" Malvem, Pa. 
NPC Metals & Chemicals Co., 3133 East 12th St., los Angeles, Cam. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt. Vemon, N. Y. 
United American Metals Div., 970 Meeker Ave". Brooklyn, N. y, 
United Mineral & Chemical Corp., 129 Hudson St" New York, N. Y. 
United Refining & Smelting Co., 3700 N. Runge Ave" Franklin Pk., III, 
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POWDERS. PRECIOUS METAL (Cont'dl 

Var4.aC'Oid Cflemica1 Co., 666 S. Fronl St, ElizabeTh, N. I. 
Western Gold & Platinum Co., 525 Harbor Blvd., Belmon~ Calff. 
Whittaker Corp., 9229 Sunset BI., los Angele~ Calif. 

POWER LML INDICATORS-SEE 
INDICATORS. POWER LML 

POWER OURET BOXES-SEE BOXES. 
POWER OUTLET 

POWER SUPPLIES. AC OUTPU'I'. 60 CPS 
ABC Pnlducts, 6405 Cambridge St, MinneapDlls, Minn. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc.. CapitroD DiY., 155 ParI! St, Elizabethtown, Pa. 
Abllott Transls!« labs, Inc.. 5200 W. ~lIerson BI'Id., Los Anples, CaIH. 

p 1850 
Acme ElectrlD Corp. 28 Water Sf., Cube, H. Y .............. p 1833 
Amerlcall Tlille Products, Bul'lI Walch Co., Inc., 

61·la Woodside AYe., Woodside, N. Y. .,................ p 1887 
A_lated SPHIaltItS Co., 1751 Main St, Orefield, Pa. 
Aslro-Metrlx Corp., 125W. Providencill AYe., Burbank, Calif. •.. p 1861 
Astmystems, Inc., 6 Hmda Dr., Hew Hyde Park, H. Y. '...... p 1329 
AuSlron, Inc. 10214 N.lnltrregitnal Nwy., Austin, Tex. ....... p 1332 
lYle! Corp., 1130 E. CypraS$ St., Covina, Cain. ........ P 1866-1872 
Basler Electric Co., Box 269, Highland, ilL . 
8eIIlman-lmrtran DiY., 3511 Midway Dr., San Diego, CaIH. ... p 1357 
Balova Walck Ce., Inc., E1ctrns. DiY., Semi Prods., 61·20 Woodside AYe. 

WoodSide, N. Y. 
CMllnc., 350 leillndAvI., Plainfield, N.I. P 1888,1889,1891,1893 
CTS of Canada, Lid., 80 Thomas St, StreetSlilll, Ont. CaR. 
CalHomla InSlrs. Corp., 3511 Midway Dr., San Diego, Calff. 
California Instruments Corp., Eftn DiY., 3511 Midway Dr., San DlegD, Cal. 

P 1358 
CDhu EIHlrenics Inc., Box 623, SIR Diego, Calif. 
Del Electronics Corp., 250 E. Sandford Blvd. Mt Vernon, N. Y. P 1902 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept EEM-89, Cincinnati, 0 
Electronic Researcil Assoc. Inc., 67 Sand Part Rd., Cedar Groye, N. I. 

P 1935 
Elgar Corp., 8159 Engineer Rd., San Diego, C~lIf. .... P 1937-1940 
Elgin Electronics, Inc., 2035 W. 12th St., Box 1318, Erie, Pa. 
Fork standards Inc., 213 Main St., West Chlcalo, III. ...••... P 1099 
Freed Transformer Co., Inc., 1795 Weirfield St.; Brooklyn, N. Y. 
Gates Electronic Co., Inc., 256 Van Nest Ave., Bronx, N. Y. .•. P 1950 
Gay!tr·RiYes, 422 S. Pasadena Ave., Pasadena, Cal. .....•.... P 1736 
General Electric Ca., Elclrn. Camp. Salls Oper., 1 River Rd., Schenectady, N. Y. 

P 1957,1959 
Ho~ Instrument labs, P.O. Box 230, Oconto, Wisc. .....•... P 1398 
Honeywell Test Instruments Oil., Box 5221, Denver, Colo. .:.. P 1403 
Industrlll Test Equlpt Co., 20 Beechwood AYe., Port Wasbingllln, It Y. 

p 1405 
Interelectronics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
lulle Research L.b Inc., 211 W. Slst St, Hew York, N., T. 
KGS Elctrns., 2029 N. lincoln Ave., P.sadena, Calif. 
Kepco Inc., 131·38 Sanford Ave., Flushlnl, N. Y. 
KnovoH Corp., 238 Hlgb St., Hackensack, N. I. 
La Marche Mfg. Co., 102 Bradrock Dr .. Des Plaines, III. ....... P 1970 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y.. p 2041 
Macarr, Inc., 4360 Bullard AYe., Hew York, N. Y. 
Melpar, Inc., Special Products Dept., 7716 Arlington Blvd., Falls Church, Va. 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Micra Inslrnment Company, 12901 Cranshaw Blvd., Nawlhorne, Calif. 

p 1439 
Mid.£aslern Industrie~ Inc., 66D lerusalem Rd., ScoI1:h Plains, N. I. 
NIE Corp., 20 Borigbt Ave., Kenifnll1, N. I. 
NWI, Inc., Box 455, Trenton, N. I. 
Nesbamlny Transfonner Co., Edison·Furlong Rd., Fudong, Pa. 
Neutronic Corp., Box 625, St. louis, Mo. 
North Electric Ce., Electronetics DiY .. 553 S. Market St, Galion, Ohio 
Nortb Hills Electronics Inc., Alexander PI., Glen Cove, N. V. ..... P 2056 
Peeriess Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal, . 

P 2059,2060 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 
Plonear Magnetics Inc." 1745 Berkeley St, Santa Monica, Calff. 
Power Systems Inc., 4023 Del Rey Ave., Venice, Calif. . . . . . . . . p 2084 
Powertec DiY., 9168 DeSoto Ave., Chatsworlll, Calff. .•..•.... p 2083 
RBM Controls DiY~ Essex fnt'l. Inc., 131 Godfrey, logansport, Ind. 
RFtlnds" Inc., Powellille Rd., Boonton, N. I. 
Raven Electronic~ Inc., 101 W. Alameda Ave., Burbank, Cain. 
Sola Electric DiY., 1111 Busse Rd., Elk Grove Village, In. 
Sorensen IIpera~on, Richards Ave., Norwalk, Conn... .. .... .. P 2105 
SpeRman HIgb·Vottage Elctrnt Corp., 1930 Adea Ave .. Bronx. N. Y •. 
staco, Incorporated, 2240 East 3rd St, Dayton, Ohio 
SUperior Electric Ca., 1000 Middle St, Bristol, Conn. p 2098,2895,2896 
Technipower, Inc., Benrus, Center, Ridgefield, CODD. . . . • .. . . p ,2112 
Todd Prod!. Corp., 28 laural St, Hicksville, N.Y. 
Topaz Inc., 3802 Houston St, San Diego, CaIH. ....... p 2118,2119 
Trio laboratorieS Inc., 80 DuPont St, Plainview, N. Y. 
Unitron, 1824 N. First St, Garland, Jexas . . •. . . • . . . p 2134,2135 
Varo Inc., 1600 Dallas North Pkwy., ~lano, TeL 
Vector Engineering, Inc., 58 IIrown Ave., Springfield, N./. p 2140,2141 
Wanlass Electric Co., Industrial ProdS. DiY., 1540 E. Edinger, Santa Ana, talH. 

p 2J48 
Wan tass Elec. Co., Instrs. DiY. 1540 E. Edinger Ave., Santa AlIa, Cal 

p2149 
Wanlass Electric Co., 2175 S. Grand Ave., Santa AIIa,Caln. .... p 2147 
Ward leonart!, 31 South St., Mount Vernon, N. Y. 
Zaring Indt, Inc., BOl411, Cannel,.lnd.. 
Advanc,ed Energy Conversion, 1918 Meilalto Ave:, Menlo Park, Calif. 
Aerotronic Associates, Inc., Box 367, Contoocoo~ 'N. H. 
Allen·lones Electronics, 17171 S.,Wesltrn Ave., Gardena, CaiH. 
AIIis-Chalmer~Box 512, Milwaukee,W~c. 
AlIis,louis C,o, Div.litton Inds., 427 E. Stewirt St., Milwaukee, W~c. 
Allis, louis Co., 6702 Industrial loop, Greendale, Wise. 
Ameco, Inc., Box 13741, Phoenix, Aliz. 
American Coinmunications CorP., 17a,I~Eveleth Rd., Jamaica, N. Y. 
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American Rectifier Corp., ll6·I; 15th Ave., College Pnlnt N. Y. 
Amplifier Corp. of Alnerita, 7S Frost St, Westbury,N. Y. 
Applied Elctms. Corp. of N. J., Box 43, Metuchen, N. I. 
Applied Technology Corp., 73,03 Grand Ave., Maspetb, N. Y. 
Atlas Coil Inc., 63 Main St, Ansonia, Conn. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Automatic Radio Inl'l., 2 Main St:, Melrose, Mass. 
BF Electronics, 415 S. Nardo, SoJana Beach, talff. 
Bellastran Corp., Execufive Blvd., Fort Wayne, Ind. 
Blonder·Tongue labs Inc.,,9 Alling St, Newark, N. J. 
Bludworth Marine Div., 10 Adams St, Unden, N. J. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. I. 
Borg·Warner Controls, 3300 S. Halladly, Santa Ana, talif. 
Bullock MagnetiCS Corp., 2805 Metropolitan PI., Pomona, Calif. 
Bums & Towne, Inc., 18-36 Granite St, Haverhill, Mass. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont, Can. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Clare.£lectroSeal Corp., 946 North Ave., Des Plaines, III. 
Coil Co. of America, Inc., 221 Washingllln St., Northvale, N. I. 
Collins ElectroniCS, Inc., Old love Point Rd., StevensvHie, Md. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Components Corp., 106 Main St:, DenVille, N. I. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Darrah Bec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
Data Royal Corp., 8014 Armour st, San Diego, Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Davis Electronics Corp., 4711 East 5th St., Austin, Texas 
Dyna Technology Inc., 2201 E. 7th St., Sioux City, Iowa 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash.' 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electronic Components Corp., 520 Inltrstate Rd., Addison, III. 
Electronic Specialty Co., Conn. OIv., 401 Watertown Rd., Thomaston, Conn. 
English Elec. Co., Ltd., English Elec. House Strand, LOndon, W.C. 2, Eng. 
Essex International, Elctrn. Sys., Mt. Vernon Rd., Evansville, Ind. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Fairlane Electronics, Inc., Box 335, long Valley, N. J. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Glenn Pacific, 703·37th Ave., Oakland, Calff. 
Glentek, Inc., 1557 7th St, Santa Monica, Calff. 
Grali" Inc., Boi 3296, Albuquerque, N. M. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo AHo, Calif. 
Hobby & Brown Electronic Corp., 15 St. Marks Ave., Rockville Clr., N. Y. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 

, Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Ideal Electric & Mfg. Co., E. first & Oak Sts., Mansfield, Ohio 
Industrial Instrs. Ltd., Stanley Rd., Bromley, Kent, England 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Kinney Vacuum Co., 3529 Washington St, Boston, Mass. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lP ASSOCiates, Inc., 11830 W. Pico 8ivd., los Angeles, Calif. 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
light Electric Corp., 214 lackawanna Ave., Newark, N. J. 
Uncoln Electric Co., 22801 SI. Clair Ave., CleYeland, Ohio 
linear Systems, Inc., 80x 1103, WatsonVille, CaIH. 
Ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
Loyola Industries, Inc., 155 Arena St., Ei Segundo, Calif. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles, Calif. 
NH Research, Inc., 1510 S. Lyon SI., Santa Ana, Calif. 
North Electric Co., 553 S. ,Market St., Galion, Ohio 
Nova Elec. Mfg. Co., 102 Rle. 46, Saddle Brook, N. J. 
Nuclear Corp. 01 America, 2 Richwood PI., Denville, N. J. 
Nuclear Research Corp., Street Rd. & 2nd SI. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Pentronic. Corp., 10 Cheney St., Dorchester, Mass. 
Permavol! Transformers, Inc." 1901 S. lafuyetta St., S. Bend, Ind. 
Philips Electronic,S Industries, Ltd., Il6 Vanderhoof Ave., Toronto, Onl., Can. 
Plastic Capacitors, Inc., 2620 N. ClybDurnAve., Chicago, III. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Power Conversion Prods. Inc., Forty Two East St, Crystal Lake, III. 
Pretision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal, 
Ril Elctrns., Inc., Street Rd. at 2nd St. Pike, Soutilampfon, Pa. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Riverbank labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Robicon Corp.; Plum Industrial Park, Pittsburgh, Pa. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. I. 
Semiconductor Circuits, Inc., 163 Merrimac St, WDhum, Mass. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Solidstate Controls, Inc., 600 Oakland Park Ave., Columbus, Ohio 
Space Power Assocs., Inc., 161 Brielle Ave., staten Island, N. Y. 
Spalron, inc., 715 S. Raymond Ave., Alilambra, Calif. 
Spencer·Kennedy Labs., Inc., 1320 Soldiers Field Rd., Boston, Mass. 
Stable DynamiCS Corp., 8098 Engineer Rd., San Diego, Calif. 
stark ElectroniC Instruments, lid., 180 Station St., Ajax, Ont., Can. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., RfIila~elphia, Pa. 
Task Corporation, Box 3999, Anaheim, CaIH. . . 
Tel·lnstrument Elctrns. Corp., 728 Garden St., Carlstadt, N.J. 
Terado Corp., 1068 Raymond Ave., St. Paul, Minn. 
Topaz Inc., 3802 Houston St., San Diego, talif. 
Transducer Speciaiti.s, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Transformer Design Inc. of Milwaukee, 7377 N. 76St, Milwaukee, Wise. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Universal Transistor Prods., Div.link, 380 Oak St, Copiague, N. Y. 

Varo Generai, Garland Bank 8ldg., Garland, Tex; 
Vonex Co., Inc., ll5 Marine St., Farmingdale, N. Y, 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Westinghouse Elec. Corp., Defense·Prods., Box.2278, Pittsburgh, Pa: 
Weston Inslrs., Inc., Weston·Lexi'l1lton Div., 17 Hartwell Ave., lexirigton, Mass. 
Zeus Generator Co., 12435 Euclid' Ave., Cleveland, Ohio 

POWER,SUPPLlE5.AC OUTPUT. 400 CPS 
AOC Products, 6405 Cambridge St, Minneapolis, Minn. 
AMP Incorporated, Box 3608, Harrisburg, PII. 
AMP Inc., CapHron DiY., 155 Park St, Ellzabethfawn, Pa. 
Abbott Transistor Labs, Inc. 5200 W. Jefferson Blvd., Los Angeles, CalH. 

. ' p 1834,1848, 1849 . 
Acme Electric Corp., 28 Water St, Calla, N. T. 
American Time Products,Bulova Watch Co.,Inc., 

61·20 Woodside Ave., Woodside, H. Y. .................. p'1887 
Arnold Magnetics Carp., 11264 Playa Ct, Culver City, CaL ...• p 1857 
istra·Metrlx Corp., 125 W. ProYidencla Ave., Burbank, calli. ... p 1861 
Aslrosystems, Inc., 6 Hmlla Dr., New Hyde Park, N. Y. ..•.•.. P 1329 
Austron, Inc., 10214 N. Interregional Hwy., Austin, TeL ......• p 1332 
Avlel Corp., 1130 E. Cypress St, COVina, Calff. ..••.••. P 1866- 1872 
Basler Electric Co., Box 269, Hlgbland, III. .•.. . • . •. . . . . . . •. P ,1018 
Behlman~DY8rtran DiY. 3511 Midway Dr., San Diego, CalH. ••• P 1357 
Balova Watch Co., Inc., Elctrns. DiY. Semi Prods., 61-20 Woodside Ave" 

Woodside, N. Y. 
CML Inc., 350 leland AYe:, Plainfield, N.I. p' 1888, 1889, 1891, 1893 
California InSlrs. Corp., 3511 Midway Dr., San DilfO, CalH. 
CalHorDia Instrume'!!s Corp" Elln DIY., 3511 Midwa, Dr., San DiIp, Cal. 

, 'p 1358 
Cahu Electronics Inc., Box 623, SaR DIIp, CaIH. 
Del Electronics Corp. 250 E. Sandford Blvd., Mt Vernon, N, Y. P 1902 
Eagle·Picher Ind., Inc, American Bldg., Central Pkwy., Dept E£M.69, Cincinnati, O. 
Eleclninic Research .. AssDC. Inc., 61 Sand Part Rd" CedIII' Grm, N. I. 

P 1935 
Elgar Corp., 8159 Engineer Rd., San Diego, CaIH. ....... P 1937-1940 
Elgin ElectronicS, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Fork Standards Inc., 213 Main St, West Chicago, III. •......• P 1099 
Baylor·Rives, 422 S. Pasadena Ave .. Pasadena, Cal. .•........ p'1736 
G.leral Electric Co., Efctrn. Compo Sales Oper. 1 River Rd:, Scllenectady, N. Y" 

p1959 
Beorator Corp., Box 10, Manassas, Va. ...••.•••••••• P 1952, 1953 
Holt Instrument Labs, P.O. Box 230, Oconto, Wise. . . . . . . . • . P 1398 
Honeywell Test Instruments Dlv., Box 5227, Denver, Colo. .... '. P 1403 
Industrial Test Equipt Co., 20 Beecbweod Ave., Port Washill&lln. N. Y. 

P 1405 
Interefectronics Corp., 550 U.S. Rle. 303, Congers, N. Y. 
lulie Research Lab Inc" 211 W. 61st St, New York, N. Y. 
KGS £Ictrns., 2029 N.lIncoln Ave., Pasadena, Calif. 
KDovoft Corp. 238Higb Sf., Hackensack,' N. I. 
Maearr, Inc., 4360 Bullard Ave., New York, N. Y. 
Magnetlco Inc.. 6 Richltr Ct, E. Norlilport, N. Y. 
Melpar, Inc., Special Prodncts Dept, 1776 MinglOnBlvd, Fallt Cllllicb, Va. 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Mid·Eastern Industries, Inc., 860 lerusalem Rd., Scotch Pla~ N. I. 
NIE Corp" 20 Borigb! Ave., Kenilworth, N. I. 
NWI, Inc., Box 455, Tranlan, H. I. 
Norlll Electric Co., Electronetics DiY., 553 s.' Market St, Galion, Ohio 
Hortk Hills Electronics Inc., Alexandor PI., Bien em, N.V. ..... P 2056 
Peerless Electrical Prods. 1515 S, Manchester .AVl., Anaheim, Cal. 

P 2059,2060 
Peschellnstrs'i Inc., Cape Coral Ind. Park, Box 847, Cape Cerat, Fla. 
Pioneer Magnetics Inc., 1145 Berkeley St, Santa MoniGa, Calif. 
Power Systems Inc., 4023 Del Rey Ave.,Venice,Calif. .. . • . •. . P 2084. 
Powertec DiY., 9168 beSoto AYe., Chatsworth, Cain. .., ...• w. P 2083 
an Inds., Inc., PowerviDe Rd. Boonton, N. I. 
Raven Elecfronlcs, Inc., 101 W. Alameda Ave., Burbank, cain. 
Sola Electric Div., 1711 Busse Rd., Elk Grove Village, III. 
Sorensen Operation, Richards Ave., Norwalk, Conn. .......... p 2105 
Spellman Hip·Vollage Elctrnt Corp., 1930 Adee AYe., BretII, N. Y. 
Superior Electric Co., 1000 Middle St, Bristol, Conn. .... P 2098,2895 
Technlpower, Inc., Banrus Center, Ridgefield, Conn. . . . •. . • . P 2112 
Todd Prod!. Corp., 28 Laurel St, Hicksville, N. Y. . 
Topaz Inc., 3802 Hoaston SI., San Diego, CaIH. ....... P 2118,2119 
Tria Laboratories Inc., 80 DuPont St, Plainview, N. Y. 
Uaitron, 1624 N. First St,Garland, Texas . . . . . • • . . . P 2134,2135 
Yaro Inc., 1600 Dallas Nortb Pkwy., Plana, Tea. ' 

. Vector Engineering, Inc, 5BBrown Ave., Springfield, N.I. P 2140,2141 
Wanlass Electric Co., Indostrml PnldL Div., 1540 E. Edinger, SaRtaAna, CalH. 

p,2148 
Wantass Ellc. Co.,lnstrs. DiY. 1540 E. EIIingei AYe. SlRta Ana, Cal. 

Ward leonard, 31 SouTh Sf., Mount VernOR, N. Y. 
Zaring Inds. Inc., Box 471, Cannel, Ind. 
Advanced Energy ConYersion, 1918 Menalto Ave., Menlo Park, Calif. 
Allis-Cilalmers, Box 512, Milwaukee, Wisc. 
Allis, louis Co., DIY. litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Allis, louis Co., 6702 Industrial loop, Greendale, Wisc. 
American Rectifier Corp., 116-15 15th Ave., College Poinl, N. Y. 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Applied Eictrns. Corp: ofH. J., Box 43,Metuchen,N. J. 

. AImee Corp., 195 W. Hills Rd., Huntington Sta., N. Y. , 
AflasControls & Twinco, 10 Cheney St., Dorchester, Mass. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
SF ElectroniCS, 415 S; Nardo, Solana Beach, Calif. 
Bellastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barnes & Reinecke Inc., 351 E. Ohio St, Chicago, III. 
Bergen Labs., Inc., 60 Spruce St, Paltrson, 'N, J. 
Borg·Warner Controls, 3300 S. Halladay,' Sa.nta Aila,' Calif. 
Bullock Magnetics Corp.,2a05 Metropolitan PI., Pomona, Calif. 
Burns & Towne, Inc.,18-.16 Granite St, Haverhill, MaS$. 
CaI·Power Corp., 140 KansasSt, EI Segundo, Calif: 
Century Coil Corp., 1522 N. Clyboum Ave., Chicago, III; 
Coil Co. of America, Inc., 221 Washington .St., Northvale, N. I. 
Collins Electronics, Inc., OIHove Point Rd., StevenSvHle, Md. 
Collins lladio Co., Cedar Rapids, Iowa· . 
Collins Radio Co., Dallas, Texas 
Components Corp., 106 Main St., Denville, N. I., 
Data Royal Corp., 8D14 Armour St., San Diego, Calif. ' 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 

P 2149 



EMP Electronits,lnc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Eleelric Machinery Mfg. Co., 800 Central Ave., Minneapolis, Minn. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Engineering Assoes., 434 Patterson Rd., Dayton, Ohio 
English Elec. Co., lid., English Elec. House Strand, london, W.C. 2, Eng. 
Fairlane Electronics, Inc., Box 335, long Valley, N. J. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Glenn Pacific, 703·37th Ave., Oakland, Calif. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Gulton Inds., Engrd. Magnetics Di •. , 13041 Cerise Ave., Hawthorne, Cal. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Industrial Instrs. ltd., Stanley Rd., Bromley, Kent, England 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
light Electric Corp., 214 lackawanna Ave., Newark, N. J. 
linear Systems, Inc., Box 1103, Watson.ille, Calif. 
ling Electronies, 1515 S. Manchester Ave., Anaheim, Calif. 
Magnetics, Inc., Components Di •. , Box 391, Butler, Pa. 
Magnetics Inc., Kemco Di •. , Sandy lake, Pa. 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles, Calif. 
Motor Generator Di •. , EE·61, Troy, Ohio 
NH Research, Inc., 1510 S. lyon St., Santa Ana, Calif. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America, 2 Richwood PI., Den.ille, N. J. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Optimation Inc., 9421 Telfair Ave., Son Valley, Calif. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Riverbank labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Savant Engrg., Inc., 825 N. Sacond St., st. Charles, Mo. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
SingOT·General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Solids tate Controls, Inc., 600 Oakland Park A.e., Columbus, Ohio 
Space Power Assocs., Inc., 161 Brielle Ave., Staten Island, N. Y. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Task Corporation, Box 3999, Anaheim, Calif. 
Tel·lnstrument Elctrns. Corp., 728 Garden St., Carlstadt, N. J. 
Topaz Inc., 3802 Houston St., San Diego, Calif. 
Universal Transistor Prods., Di •. link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Westinghouse Elee. Corp., Defense Prodsl Box 2278, Pittsburgh, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 6 4 Frelinghuysen Ave., 

Newark, N. J. 
Weston Instrs., Inc., Weston·lexington Di •. , 17 Hartwell Ave., lexington, Mass. 

POWER SUPPLIES. AC OUTPUT. 
OTHER THAN 60 OR 400 CPS 

AUC Products, 6405 Cambridge St, Minneapolis, Minn. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St, Elizabethtown, Po. 
Allbott Transistor labs, Inc., 5200 W. J.fferson Blvd., los Angeles, Calif. 

Acme Electric Corp., 28 Water St., Cuba, N. Y. 
American Time Products, Bulova Watch Co., Inc., 

p 1834,1849 

61·20 Woodsid. Ave., Woodside, N. Y. .................. p 1887 
Arnold Magnetics Corp., 11264 Pla,a Ct, Culver Citr, Cal. .... p 1857 
Astro·M.trix Corp., 125 W. Providencla Ave., Burbank, Calif. ... p 1861 
Austron, Inc., 10214 N. Interregional HWI., Austin, Tex. ....... P 1332 
AYlel Corp., 1130 E. C,press St, Covina, Cain. .•...... P 1866- 1872 
Behlman·lnvertron DiY., 3511 Mldwa, Dr., San Di.go, Calif. ... P 1357 
Bulova Watch Co., Inc., Eletrns. Div., Servo Prods., 61·20 Woodside Ave., 

WoodSide, N. Y. 
CMl Inc., 350 leland Ave., Plainfield, N. I. ... . . . . . . . .. P 1888- 1891 
CTS of Canada, lid., 80 Thomas St, Streetsville, Dnt, can. 
CalHornia Instrs. Corp., 3511 Midwa, Dr., San Diego, Calif. 
California Instruments Corp., Elin DiY., 3511 Midwa, Dr., San Diego, Cal. 

P 1358 
Cohu Electronics Inc., Box 623, San Diego, CaIH. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. P 1902 
Eagle·Picher Ind., Inc., American Bldg., Central PkWl., Dept. EEM-69, Cincinnati, O. 
Electronle Research Assee. Inc., 67 Sand Park Rd., Ce~r Grove, N. J, 
Elpr Corp., 8159 Engineer Rd., San Diego, Calif. . P 1937-1940 
Elgin Electronics, Inc., 2035 W. 12th St., Box 1318, Erie, Pa. 
Fork Standards Inc., 213 Main St., West Chicago, III. ........ P 1099 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 1957,1959 
Glentronics Inc., 748 E. Alosta, U.S. HWI. 66, Glendora, Calli. 
Hoij Instrument labs, P.O. Box 23D, Oconto, Wisc. .. . . . . . . . P 1398 
Industrial Test Equlpt Co., 20 Beechwood Ave., Port Washington, N. Y. 

P 1405 
Interelectronics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Julie Research Lab Inc., 211 W. 61st st., New York, N. Y. 
KUovo!! Corp., 238 High St, Hackensack, N. J. 
Macarr, Inc., 4360 Bullard Ave., New York, N.Y. 
Melpar, Inc., Special Products Dept., 7776 Arlington Blvd., Falls Church, Va. 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd .. Scotch Plains,. N. J. 
NWL, Inc., Box 455, Trenton, N. J. 
NiIrth Electric Co., Electrouetics DiY., 553 S. Market St., Galion, Ohio 

North Hills Electronics Inc., Alexander Pl., Glen COVI, N. Y. ...• P 2056 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 

P 2059,2060 
Peschellnstrs., Inc., Cap. Coral Ind. Park, Box 847, Cape Coral, Fla. 
Pewer S,stems Inc., 4023 Del Rey Ave., Venice, CallI. . . . . . . .. p 2084 
Powertec Dlv., 9168 DeSoto Ave., Chatsworth, .CalH. .. . . . . . . P 2003 
RRlndt, Inc., Powerville Rd., Boonton, N. J. 
Ross Engrg. Corp., 11915 Shad,brook, Saratoga, Calif. 
Sola Electr~ Div., 1711 Busse Rd., Elk Grove Village, III. 
Sorensen Operation, Richards Ave., Norwalk, Conn. . P 2105 
Spellman High·Voltage Elctrns. Corp., 1930 Ad .. Ave., Bronx, N. Y. 
staco, Incorporated, 2240 East 3rd St, Darton, Ohio 
Saperlor Electric Co., 1lIII0 Middle St., Bristol, CDnn. . P 2098 
Todd Prodl. Corp., 28 Laurel St, HicksvHle, N. Y. 
Tlpaz Inc., 3802 Hluston St., San Diego, CaIR. . . . P 2118 
Trio laboratories Inc., 80 DuPont St, Plainview, N. Y. 
Unltron, 1624 N. First St, Garland, Texas . P 2134 
Varo Inc., 1600 Dallas North Pkwy., Plano, TeL 
Yector Engineering, Inc., 58 BroWll Ave., Springfield, N. J. P 2140.2141 
Wanlass Electr~ Co., Industrial Prods. Di,., 1540 E. Edinger, Santa Ana, Cain. 

P 2148 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Allis, louis Co., Di •. litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Allis, louis Co., 6702 Industrial loop, Greendale, Wise. 
American Rectilier Corp., 1IS-15 15th Ave., College Paint, N. Y. 
Applied E1ctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Armec Corp., 195 W. Hills Rd., Huntington Sta., N. Y. 
Atlas Controls & Twinco, 10 Cheney.St., Dorchester, Mass. 
Aulronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Bergen labs., Inc., 60 Spruce St., Paterson, N. J. 
Bludworth Marine Div., 10 Adams St., linden, N. J. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Electronics, Inc., Old love Point Rd., StevenSVille, Md. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Data Royal Corp., 8014 Armour St., San Diego, Calif. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Display Control, Div. luminator, Inc., Box 278, Plano, Texas 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Eleetronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
E,ide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Glenn Pacific, 703·37th Ave., Oakland, Calif. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Grafix. Inc., Box 3296, Albuquerque, N. M. 
Gulton Inds., Engrd. Magnetics Di •. , 13041 Cerise Ave., Hawthorne, Cal. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Cul.er City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Industrial Instrs. ltd., Stanley Rd., Bromley, Kent, England 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
Invertronies, Box 342, Pine Brook, N. J. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
leland Airborne Products, Di •. of AMF Co., Box 128, Vandalia, Ohio 
luminator, Inc., Box 278, Plano, Tex. 
MagnetiCS, Inc., Components Di •. , Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy lake, Pa. 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles, Calif. 
NH Research, Inc., 1510 S. lyon st., Santa Ana, Calif. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America, 2 Richwood Pl., Denville, N. J. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, calif. 
Permavolt Transformers, Inc., 1901 S. lafayette St., S. Bend, Ind. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Riverbank labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Solidstate Controls, Inc., 600 Oakland Park Ave., Columbus, Ohio 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
Task Corporation, Box 3999, Anaheim, Calif. 
Tel·lnstrument Elctrns. Corp., 728 Garden st., Carlstadt, N. J. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wise. 
Uni.ersal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Weston Instrs. Di •. , Weston Instr. Inc., 614 Frelinghuysen Ave;, 

Newark, N. J. 
Weston Instrs., Inc., Weston·lexington Oiv., 17 Hartwell Ave., lexington, Mass. 

POWER SUPPLIES. DC OUTPUT. 
OTHER THAN 60 OR 400 CPS INPUT 

ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
AMP Inc., Capitron Div., 155 Pork St., Elizabethtown, Po. ..... P 1831 
Abbott Transistor labs, Inc., 5200 W. Jefferson Blvd., los Angeles, Calif. 

" P 1834, 1848 
Acme Electric Corp., 28 Water St., Cuba, N. Y. .....•....... P 1833 

POWER SUPPLIES. 60 OR 60/400 CPS 

Atoplan Corp., P.O. Bax 585, Easton, Pa. 
Arltech Corp., 130 lincoln St., Brighton, Mast 
Arnold Magnetics Corp., 11264 Pia,. Ct, Culver CItJ, Cal. P 1855 
Astra-Metrlx Corp., 125 W. Provldencla Ave., Berbank, Calli. ... P 1862 
Austron, Inc., 10214 N. Interregional HWI., Austin, Tex. ....... P 1332 
Control CircuHs, Inc., 66 Tuttle Rd., MlddletoWll, Conn. 
Del Electronics Corp., 2SO E. Sandford Blvd., Ml Vernon, N. Y. 
Diversified Elctrns. Co., Inc., 154 San Lazaro Ave.; Sunnyvale, CaIH. P 1910 
Dressen-iiarnes Elctrns. Corp., 2SO N. Vlnedo Ave., Pasadena, Calif. 
Eagle.picher Ind., Inc., American Bldg., Central Pkwy., Dept EEM-69, Cincinnati, O. 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. . . . . . . . . . . . .. P 1925 
Electronic Design labs., Inc., Box 7837, Philadelphia, Pa. . . . . .. P 1927 
Electronic Measurements, 2 Crescent Pl., Oceanport, N. J. .... p 1929 
Electronic Research Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrotran Electronic Co. Inc., 663 Broadwa" New York, N. Y. .. P 1949 
General Electric Co., Elctrn. compo Sales Oper., 1 River Rd., Schenectad" N. Y. 
H,lix Research ASSDCS., Inc., 8384 Hercul,s st., La Mesa, Calif. P 2790 
Hewlett·Packard, N. J. Dlv., 110 locBstAve., Berkeley Hgts., N. J. P 1961 
Instrulab, Inc., 1205 lamar St., Dayton, Ohio ........... P 1968 
Intercontinental Elctm. Corp., Box lSI, Fairport, N. Y. 
Interelectronlcs Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y. . . P 2016 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Metric Enn, 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. J. 

P 2049 
NWL, Inc., Box 455, Trenton, N. J. 
North Electric Co., Electronetics DiY., 553 S. Mart<et St., Gallon, Ohio 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. .... P 2056 
Opad Electric Co. Inc., 43-12 Walker St., New York, H. Y. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 

P 2059,2060 
Pioneer Magnetics Inc., 1745 Berkele, St, Santa Monica, Calif. P 2062 
Power Systems Inc., 4023 Del Rey Ave., Venice, Calif. 
Powertec Div., 9168 DeSoto Ave., Chatsworth, Calif. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. ... P 2087 
Ross Engrg. Corp., 11915 Shadybrook, Saratop, Calil. 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Spar Electronics, 7969 Engineer Rd., San Diego, Calif. P 2111 
Todd Prodl. Corp., 28 laurel St., HickS'iille, N. Y. P 2115 
Yaro Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Venus Scientific Inc., 399 Smith st., Hicksville, N. Y. . P 2142 
Wanlass Electric Co., Industrial Prods. Div., 1540 E. Edinger, Santa Ana, Calif. 

P 2148 
Wesco Electrical Co. Inc., 27 Olive St., Greenfield, Mass. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Allis, louis Co., 6702 Industrial loop, Greendale, Wise. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Bullock MagnetiCS Corp., 2805 Metropolitan Pl., Pomona, Calif. 
Cardion Elctrns., l. I. Expwy., Woodbury, N. Y. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calil. 
EOC (Eleetro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics, 1nc., Box 2346, Phoenix, Ariz. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
English Elec. Co., ltd., English Elec. House strand, london, w.e. 2, Eng. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Femco, Inc., Box f, Irwin, Pa. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Gulton Inds., Engrd. Magnetics OIv., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Industrial Instrs. ltd., Stanley Rd., Bromley, Kent, England 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy lake, Pa. 
Maxwell labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Narco Avionics, Commerce Dr., ft. Washington, Pa. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Pace·Tronics, Inc., 46 Main St., Newark, N. J. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co., 126 E. Fourth St., 8ridgeport, Pa. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Singer.(Jeneral Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 

POWER SUPPLIES. 60 OR 60/400 CPS 
INPUT. UP TO 30 VDC OUTPUT. 
VOLTAGE REGULATED 

ACDC Electronics Inc., 2979 Nortb Ontario St, Burbank, CaIR. 
'. P 1818-1826,1828 

AOC Products, 6405 Cambridge St, Minneapolis, Minn. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Di •. , 155 Park st., Elizabetbtown, Pa. 
Abbott Transistor labs, Inc., 5200 W. Jefferson Blvd., Los Angeles, Cal~. 

P 1834-1838 
Acme Electric Corp., 28 Water St., Cuba, N. Y. .•...•....... P 1833 
Aeopian Corp., P.O. Box 585, Easton, Pa. ...... .. . . . .. P 1852, 1853 
Aerospace Avionics Inc., 1500 Ocean Ave., Bohemia, N. Y. 
American Time Products, Bulo," Watch Co., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Analog Devices Inc., 221 Filth St., Cambridge, Mass. 
Aritech Corp., taO lincoln St., Brighton, Mass. . . . P 1285 
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POWER SUPPLIES, 60 OR 60/400 (Cont'd) 

Astra-Melrix Corp., 125 W. Providencia Ave., Burbank,CaiH. ... p \860 
Aullnstrs.,lnc., 139-30 34tb Rd., Flushing, N..Y. ........... p 1331 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. .....•. P 1332 
AYlel Corp., 1130 L Cypress St, Covina, Calif. 
Basler Electric Co., Box 269, Highland, III. ............•.... p 1018 
Beckman Instr.,lnc., Cedar Groye Oper., B9 Commerce Rd., Cedar Grove, N. I. 

P 1864 
Beckman Instr. Inc., Helipol DiY., 2500 Harbor Blvd., Fullerton, .CaIH. 
Bramco Controls Oiv;, Ledex Inc., College & South, Piqua, Ohio p 2286 
Burr·Brown Researcb Corp., Infl. Airport Ind. Pk., Tucson, Ariz. 
C. E. A. DiY Berkieonics, Inc., 1221 S. Shamrock, MonroYia, Calif. 

p 1874-1878,1881,1883,1884 
CTS of Canada, Ltd., 80 Thomas st, Streetsville, Onl., Can. 
California Sys. Comp., Inc., 9176 Independence, Chatsworth,. Cal. 
Christie ElectriC Corp., 3404A W. 67 St., Los Angeles, Calif. '" p 1894 
Computer Prods., Inc., 2801 E. Oakland parkBlyd., Ft Lauderdale, Fla. 

p 1897 
Contemporary Electronics, 4838 West 35th St, Minneapolis, Minn. p 1896 
Control Circuits, Inc., 66 TuUle Rd.,. Middletown, Conn. . .. p 1898, 1899 
Data Deyice Corp., Dept. 17, 100 Tech St, Hicksville, N. Y. 
Del Electronics Corp., 250 L Sandford Blvd., Mt Vernon, N. Y. 
Deltron Inc., Wlssahickon Ave., North Wales, Pa: ....... p 1904,1905 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Diversified Elctrns. Co., Inc., 154 San Lazaro Ave., Sunnyvale, CaIR. P 1910 
Dressen·Barnes Elctrns. Corp., 250 N. Vinedo AYe., Pasadena, Calif. 

P 1906-1909 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. P 1912-1916,1918 
Hronics,5901 Noble AYe., Van.Nuys, Calif. .,........ P 1921. 1922 
Eagle·Picher Ind., Inc" American Bldg., Central Pkwy., Dept. EEM·69, Cincinnati, D. 
Elasco, Inc., 5 Northwood Rd" Bloomfield, Conn. .... .... p 1924-1926 
Elcor Div., Halliburton Co., 2431 Lind,n Lane, Silver Spring, Md. P 1919 
Electro Products Labs, Inc" Power Supply Div., 

6125 KP Howard St., Chicago, III ...... :................ P 1936 
Electro Prods. Labs., Inc., 6125 KP, Howard St, Chicago,lII. ... P 1936 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. .. . . . . P 1927 
Electronic Measurements, 2 Crescent PI., Oceanport, N. I. 

P 1928,1929,1931 
Electronic Rmarch Assoc. Inc., 67 Sand Park Rd" Cedar Grove, N. J. 

P 1932" 1935 
Electrostatics, 7969 Engineer Rd., San Biego, Calif. ....... . . P 1944 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. •. P 1636 
Ferrotran Electronic Co, Inc., 683 Broadway, New York, N; Y. P 1946-1949 
Gates Electronic Co., Inc" 256 VanNest Ave" Bronx, N. Y. P 1950,1951 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

. P 1956 
General Resistance Inc., 500 Nuber AYe., Mt Vernon, N. y, 
Glentronics Inc" 748 E, Alosta, U,S. Hwy. 66, Glendora, Calif, 
Heath Co., Dept. 180, B,nton Harbor, Mich. . •....... ,.... P 1397 
Hewlett·Packard, N. J. DiY., 110 Locust Ave., Berkeley Hgts" N. J. 

p 1961-1963 
Honeywell Test Instruments DiY., Box 5227, Denver, Colo. 
Hybrid Systems Corp" 95 Terrace Hall AYe., Burlington, Mass.. P 528 
IBM Corp., Ind. Prods. Mklg., Dept. EEM, 1271 Ave, of Americas, 

New Yorl<, N, Y. 
INCOR Instrumentation Amplifiers & Supplies, Inc., 

29 Newtown Rd" Plainview, N, Y. ...................... P 1404 
In,truLab, Inc., 1205 Lamar St, Dayton, Ohio ............. P 1968 
Instrument Prods" 3M Co., 300 S. Lewis Rd., Camarillo, Calif. 
Intercontinental Elctrn. Corp., Box 151, Fairport, N, Y. 
Interelectronic. Corp., 550 U.s. Rle. 303, Conger~ N. Y. 
Inttonics, Inc., 57 Chapel St" Newton, M.m. ............. P 531 
Julie Research Lab Inc" 211 W. 61st St" New York, N. Y •.... , P 1414 
Kepco Inc., 131·38 Sanford Ave., Flushing, N, Y. 

p 1972. 1973, 1975-1979, 1981-1984, 1986-1996, 1998,2000,2001 
Kikusui Elctrns, Corp., 3·1175, Shinmaruko.lfigashl, Kawasaki-CHy, 

Kanagawa·Pref"lapan .. .. .. .. . .. . .... ... .. .. . .. .. . P 1969 
La Marche Mfg, Co., 102 Bradrock Or., Des Plaines, III.. . . • . . P 1970 
lambda Electronics Corp., 515 Broadhollow Rd., MelviUe, N. Y. 

P 2015,2017,2019-2026,2028,2030,2032,2034,2036-2040 
Litton Data Systems DiY., 8000 Wodilley, Van Nuy., Calif. P 2012,2013 
Macarr, Inc., 4360 Bullard Ave., New York, N. y, 
Metric Engrg., 5235 E. Simpson Rd" Mechanksburg, Pa. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd" Scotch Plains, N, I. 

P 2046-2049 
Motorola Comm. & Elctrris., Inc., 4501 N. Augusta Blvd., Chicago,lIl. 
NIE Corp" 20 Borlght Ave" Kenilworth, N, I. P 2050-2052,2054,2055 
NWI, Inc., Box 455, Trenton, N. I. . 
Neshaminy Transformer Co., Edison·Furlong Rd., FurlOng, Pa. 
NeDlronlc Corp., Box 625, St Louis, Mo. 
North Electric Co" Electronetics DiY" 553 S. Marl<et St, Galion, Ohio 
North HUis Electronics Inc., Alexander Pl., Glen Cove, N. Y. ..... P 2056 
Opad Electric Co. Inc., 43·12 Walker St., New York, N. Y. ..... P 2057 
Opamp Labs, 172 S. Alta Vista Blvd" Los Angeles, Calli. 
PPM Inc., 7016 Euclid Ave., Cleyeland, Ohio 
Philbrick/Nexus Research, 17 Allied Dr. at Rle. 128, Dedham, Mass. 

P 538 
Phipps Precision Prods., 7641 Densmore Ave., Van Nuys, Calif. p 2309 
Pioneer Magnetics Inc., 1745 Berkeley St., Santa Monica, Calif. p ,2062 
Power Designs Ine., 1700 Shames Dr., Westbury, N. Y. p 2064-2069 
Power, Inc" 12809 Eagle Ridge Dr., Burnsville,. Minn, 
Power Systems Inc., 4023 Del Rey Ave., Venice, Calif. . . . . . . . . P 2084 
Power/Mate Corp., 163 Clay St., Hackensack, N, l 

p 2072,2073,2075-2078 
Powertec DiY., 9168 DeSoto Ave., Chatsworth, Calif. .... p 2080-2083 
Princeton Applied Research Corp" Box 565, Princeton, N, I. 
RO Assocs., Inc., 3705 Haven AYe., Menlo Park, Cal •.• , .. . p 2086-2088 
RCA Elctrn. Components, 415 South 5th st, Harrison, N, I. ... p 1474 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 

p 2085 
Schauer Mfg. Corp., 4516 Alpine Ave., Cincinnati, Ohio . 
Singer Co., Diehl Div., Finderne Ave., Somenille, N. J. 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, III. 
Sorensen Operation, Richards Ave" Norwalk, Conn. . 
Spar Electronics, 7969 Engineer Rd., San Diego, Calif. 

p 2090,2901 
P 2100"2104 

... P 2110,2111 

212 eem/l969 

SpeUman High·Vollage Elctrnt. corp., 1930 Adee Ave., Bronx, N. Y. 
Staco, Incorporated, 2240 EasUrd St, Dayton, Ohio 
Tecbnipower, Inc" Benrus Center, Ridgefield, Conn .. ,....... p 2113 
Tele·Signal Corp., .250 CrosswajS Park Dr., Woodbury, N,'y. 
Todd Prods. Corp., 28 Laurel St, Hicksville, N. Y. ...... p 2114- 2116 
Trio laboratories Inc., 80 DuPont st, PlainYiew, H. Y. 
TrygonElectronics Inc., 111 Pleasantlve., RODseveH,N. Y. p 2127.-2131 
Unitron, 1624 N. First St., Garland, Texas ' 
Varo Ine., 1600 Dallas North Pkwy., Plano, Tex. .,... p 2138 
Vector Engineering, Inc" 58 Brown Ave" Springfield, N. I. 
Viking Modules, Inc., 223 Crescent St., Waltbam, Mass; .. p 2144,2145 
Wagner Electric Corp., Tung-$ol DiY., 630 W, Mt Pleasant Ave., Uvingston, N. I. 

p 2m 
Wanlass Eltctric Co., Industrial Prod~Div., 1540 L Edinger, Santa Ana, Calli. 

p 2148 
Wanlass Elec. Co., Instrs. DiY" 1540 E. Eding" Ave"Santa Ana, Cal. 

p 2149 
Wan lass Electric Co., 2175 S. Grand Ave., Santa Ana, Calif. 
Ward leonanJ, 31 South St, Mount Vernon, N. Y. 
A. C. Electronics Co.; 11766 W. Pico Blvd., Los Angeles, Calif. 
Abtronics, Inc., 80x 712, Livermore, Calif. 
Advanced Energy ConYersion, 1918 Menalto Ave., Menlo Park, Calli. 
Aerospace Avionics, Inc., 1500 Ocean Ave" Bohemia, N. Y. 
Allied Elctrns. Lid., 28 Upper Richmond Rd., London, S.W. 15, Eng. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Rectifier Corp" 116·15 15th Ave., College Point, N. Y, 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Analogic Co., 296 Newton St., Waltham, Mass, 
Applied Electro Mechanics Inc" 2350 Duke St, Alexandria, Va. 
Applied Elctrns. Corp. 01 N. J., Box 43, Metuchen, N, J. 
Arbor Systems, Inc., P.O. Box 1325, Ann Arbor, Mich. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mas~ 
Automatic Control Electronics, Inc., Box 1198, San Antonio, Tex. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
Ballastran Corp., Executive Blvd" Fort Wayne, Ind. 
Barnes & Reinecke Inc., 351 E, Ohio St., Chicago, III. 
Barwood ElectroniCS, Inc., 120 S. Maryland, Glendale, Calif, 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
8ergen Labs., Inc., 60 Spruce St., Paterson, N. J. 
Berkeley Nucleonics Corp., 1198 Tenth St., Berkeley, Calif. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N, J. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. J. 
Bullock Magnetics Corp., 2805 Metropolitan Pl., Pomona, Calif. 
Burns & Towne, .Inc., 18·36 Granite St., Haverhill, Mass. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa, 
CGS Units, Inc" 73 Saginaw Or., Rochester, N. Y. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
California Electronic Mfg. Co., Box 555, Alamo, Calif. 
Chalco Engrg. Corp" 15126 S. Broadway, Gardena, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Coleman Instruments, 42 Madison St., Maywood, III. 
Collins Electronics, Inc., Qld Love Point Rd., StevenSVille, Md. 
Collins Radio Co., Cedar Rapids, Iowa " 
Collins Radio Co., Dallas, Texas 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N. Y. 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio ' 
Oentronics, Inc., 60 Oak St., Hackensack, N, j, 
Digiac Corp., Ames Ct., Plainview, N. Y. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
Dorsett Electronics, Box 36,Tulsa, Okla. 
EDC IElectro Development Corp.), Box 100, Lynnwood, Wash. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electra-Pacific, Inc., 5782 Thornwood Or" Goleta, Calif. 
Electro Specialties Corp., 370 Park Ave., Worcester, Mass, 
Electro-Standards labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Electronic Components Corp., 520 Interstate Rd" Addison, III, 
Electronic Specialty Co., Conn. Div., 401 Walertown Rd" Thomaston, Conn. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Engineering Assocs" 434 Patterson Rd., Dayton, Ohio 
Engineering & Elctrn. Devices Inc.,1024 N. McCadden PI., Los Angeles, Calif. 
English Elec. Co., lid., English Elec. House Strand, London, W.C. 2, Eng. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Fairlane Electronics, Inc., Box 335, Long Valley, N. J, 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
Fidelity Amplifier Co., 1633 N, Halsted St., Chicago, III, 
Firing Circuits, Inc., Muller Ave" Norwalk, Conn: 
Fluke, john Mig. Co., Inc., Box 7428, Seattle, Wash, 
GPS Instrument Co" Inc" 14 Burr St., Framingham, Mass, 
Gas Analysis Systems, Inc., Box 146, Basking Ridge, N, J. 
Gilway Co., Electronics Oiv., Box 584, Newburyport, Mass. 
Gleason·Avery Co., Auburn, N. Y. 
Glenn PacifiC, 703·37th Ave., Oakland, Calif. 
Grafix, Inc., 80x 3296, Albuquerque, N. M, 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Inds., Engrd. Magnetics Div.; 13041 Cerise Ave., Hawthorne, Cal, 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. . 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal, 
Hyperion Inds. Corp., 134 Coolidge Ave" Watertown, Mass. 
ITI Electronics Inc., 369 Lexington Ave., Clifton, N. J. 
Ideal Electric & Mfg. CO.,I E. First & Oak Sts., Mansfield, Ohio 
Industrial Elctrn. Res. Ent., 881 Hurlingame Ave., Redwood City, Cal. 
Industriallnstrs .. lid., Stanley Rd., Bromley, Kent, England 
Inet·Power, 7Jl W, Knox St., Gardena, Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
K & M Electronics Corp., 408 Paulding. Ave., Northvale, N. J. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
la Marche Mfg. Co., 106 Bradrock Dr., Des Plains, III. 
langevin, 1801 E. Carnegie Ave., Santa Ana, Calif, 
Lectrotech, Inc .. , 1221 W. Devon Ave., Chicago, III. 
Lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
Life Instrument Co., Inc., 165 Brook St.; Franklin, Mass. 
Lincoln <Iectric Co., 22801 st. Clair Ave., Cleveland, Ohio 
Magnetics, Inc., Components Oiv., Box 391, Butler, Pa. 
Magnetics Inc., Kemco DiY., Sandy lake, Pa; 
Mauratron, Inc., 13333 ~. Central Expwy., Oallas, Tex. 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calil. 
Mennen·Greatbatch Elctrns. Inc., 10123 Main St.,. Clarence, N. Y. 

Microdot Magnetics, Inc., 5960 Bowcroft St, los Angeles, Calif. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Model Rectifier Corp., 5300 21st Ave" Brooklyn, N, Y. 
Modular Circuits Inc., .4420 Transmission Rd., Phoenix, Ar~. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Motor Generator Div., E£.6I, Troy, Ohio 
Motoresearch Mig. Co., Inc., 1600 Junction Ave., Racine, Wise. 
Neff Instrument Corp., 1088 E, Hamilton Rd., Duarte, Calif. 
North Electric Co., 553 S, Market St, Galion, Ohio 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N, J, 
Nuclear Corp. of America, 2 Richwood Pl., Denville, N. J. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore, . 
Pace Comms. Corp., 24049 S. Frampton, Harbor City, Calif. 
Pastoriza Div, Analog Devices, Inc., 221 Fifth st, Cambridge, Mass. 
Permavolt Transformers, Inc" 1901 S, lafayette St, S, Bend, Ind. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont, Can. 
Physical Electronic Labs., 1185 O'Brien Dr., Menlo Park" Calif. 
Plastic Capacitors, Inc" 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co., 126 E, Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Precision Apparatus, 1801 W, Belle Plaine, Chicago,llI. 
RdF West, 9371 Kramer Ave, Westminster, Calif, 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal.-. 
Ramsey Engineering Co., 707 N, Anaheim' Blvd., Anaheim, Calif. 
Rapid Electric Co., 1300 Herschell St., Bronx, N, Y. 
Ratelco, Inc., 610 Pontius {We., N., Seattle, Wash. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Robinson·Halpern Co" 5 Union Hill Rd., W. Conshohocken, Pa. 
Rosemount Engineering Co., 4900 West 78tb St, Minneapolis, Minn, 
S8D Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
SRC Div., Moxon Elctrns. Corp., 2309 Pontius AYe., Los Angeles, Cal. 
Scientific Research Instrs, Co., 700 Turner Rd., Richmond, Va, 
Scintillonies, Inc., Box 701, Ft. Collins, Colo, 
Scott Electronics Labs., Box 8474, Universal City, Calif. 
Semiconductor Circuits, Inc., 163 Merrimac st., Woburn, Mass. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sigma Sys. Corp., 1703 Oa~Jawn Ave., Dallas, Tex, 
Singer·General Precision Inc., 1J5O McBride Ave., Little Falls, N. j, 
Solidstate Controls, Inc., 600 Oakland Park Ave., Colunibus, Ohio 
Sonex Inc., 20 East Herman St, Philadelphia, Pa, 
Spatron, Inc., 715 S. 'Raymond Ave" Alhambra, Calif. 
Spectran Elctrns. Div., Box 87B, Pompano Beach, Fla,' 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. . 
Stark Electronic Instruments, Ltd., 180 Station St, Ajax, Ont., Can. 
Starnetics Co., Box 9308, N, Hollywood, Calif. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
TOC Div., P.O. Box 365, littleton, Mass. 
Taylor Instr .. Process Control Div., 95 Ames St., Rochester, N, y, 
Technitron Associates, Ltd" 769 lajoie Ave., Dorval, Que., Can. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa, 
Ther Elec. & Machine Works, 17 S. Jefferson St., Chicago, III. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., WiIIQW Grove, Po. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Voltex Co., Inc., IJ5 Marine St., Farmingdale, N. y, 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Walden Elctrns. Corp., 223 Crescent St., Waltham, Mass. 
Weir Elctrns. Ltd., Durban Rd., Bognor Regis, Sussex, Eng. 
Welex Bectronics, Box 986, Silver Spring, Md. 
Westinghouse· Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Zeltex lnc., WOO Chalomar Rd., Concord, Calif. 

POWER SUPPLIES, 60 OR 60/400 CPS 
INPUT, UP TO 100 VDC OUTPUT, 
VOLTAGE REGULATED 

ACOC Electronics Inc., 2979 North Ontario St, Burbank, Calif. 
. p 1825, 1828 

ADC Products. 6405 Cambridge St, Minneapolis, Minn. 
. AMP Incorparated, Box 3608, Harrisburg, Pa. . . 

AMP Inc" Capitron Dlv" 155 Pari< st, Elizabethtown, P •• 
Abbott Transistor Labs, Inc., 5200 W. lefferson Blvd., Los Anleles, Calif. 

p 1834, 1836-1838 
Acme Electric Corp" 28 Water st, Cuba, N. Y ..... ,........ p 1833 
Acoplan Corp., P.O. Box 585, Easton, Pa. ,............ P 1852. 1853 
American Time Products, Bulava Watch Co, Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
ArHech Corp., t30 Lincoln St., Brighton, Mass. 
Associated Specialties Co., 1751 Main St, Orefield, Pa. .. : ..• , p 1859 
Astro·Metrix Corp., 125 W. ProYidencia Ave" Burbank, CaIH, p1860, 1862 
Aullnslrs, Inc., 139·30 34tb Rd., Flushing, N. Y. ........... P 1331 
AYlel Corp., 1130 L Cypress St, Covlna,.CaIH. 
Basler Electric Co., Box 269, Highland, III. 
Beckman Instr.,lnc" Cedar Grove Oper., 89 Commerce Rd., Cedar Groye, N. I. 

p 1864 
. Burr·Brown Research Corp., Inl'l. Airport Ind. Pk" Tucson, Ariz. 
C. E. A. DiY Berkleonlcs, Inc., 1221S. Shamrock, Monrovia, CaIH. 

• p 1874-1879,1881,1883,1884 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont, Can. 
Christie Electric Corp., 3404A W. 67 St, Los Angeles, CalH. •.. p 1894 
Contemporary Electronics, 4838 West 35th st. MinneapOliS, Minn. p 1896 
Control Circuits, Inc" 66 TuUle .Rd., Middletown, Conn. . . p 1898, 1899 
DelElectronic~ Corp, 250 E. Sandford Blvd., Ml Vernon, N. Y •. 
Deltron Inc" Wissahickon Ave., North Wales, Pa......... p 1904,1905 
DiYerslfled Eletrns, Co., Inc., 154 San Lazaro Ave., Sunnyvale, CaIR. 
Dressen-ilarnes Elctrns. Corp., 250 N, Vinedo. AYe., Pasadena, CaIH. 

p 1906-1909 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. p 1913-1915,1918 
[.fronics, 5901 Noble Ave., Van Nuys, Calif. .......... p 1921,1922 

(Eagle.picher Ind., Inc" American Bldg., Central Pkwy" Dept. EEM-69, Cincinnati, O. 
Elasco, Ine., 5 Northwood Rd. Bloomfield, Conn ..... , . .• . . . .. p 1926 
Elcor DiY" Halliburton Co.,2431 Linden Lane, SilverSpring, Md. p 1919 

. Electro, Products Labs, Inc.. Power Suppl, DiY., 
'612np Howard St.,Chicago,llI ............ ,.. ...... ... P1936 

Electro Prods. Labs., Inc., 8125 KP, Howard St, Chicago, ilL ... p 1936 
Electronic Design Labs., Inc., Box 7837, PhHadelphia, .Pa, 
Electronic Meu,rements, 2 Crescent Pl., Oceanport, N. I. p 1929, 1931 



Electronic Restarch Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N. I. 
p 1932-1935 

Electrostatics, 7969 Enelneer Rd., San Dleeo, Calif. ........• p 1944 
Elgin Electronic~ Inc., 2lI35 W. 12111 St, Box 1318. Erie, Pa. 
Ferrotran Electronic Co. Inc .• 683 8roadway, New York, N. Y. p 1946-1949 
Freed Transformer Co., Inc., 1795 Weirlield St., Brooklyn, N. Y. p 1386 
Gates Electronic Co., Inc., 256 Van Nest Ave., Bronx, N. Y. p 1950.1951 
General Electric Ca .• Elctrn. Compo Sales Oper .• 1 River Rd., Schenectady. N. Y. 

p 1956 
Glantronics Inc .• 748 E. Alosta, U.S. Hwy. 6&, Glendora. Calif. 
Heath Co .• Dept 1811, Benton Harbor, Mich. .. . . . . . . . . . . . . p 1397 
Hewlett·Packard, N. J. DiY., 110 Locust Ave .• Berkeley Hets., N. I. 

p 1961,1963 
Honeywell Test Instruments Dlv., Box 5227, Denver, Colo. 
InstruLab. Inc., 1205 Lamar St, Dayton, Ohio ...... . 
Instrument Prods., 3M Co .• 300 S. Lewis Rd., Camarillo. Calif. 
Intercontinental Elctrn. Corp., Box 151, Fairport. N. Y. 
Interelectronics Corp .• 550 U.S. Rte. 303, Coneers, N. Y. 
tntronics. Inc .• 57 Chapet St. Newton. Mass. 
Julie Research Lab Inc., 211 W. 61st St.. New York, N. Y. 
Kep .. Inc., 131·38 Sanford Ave .• Flushine. N. Y. 

P 196B 

p 1414 

p 1972,1973,1975-1979,1981-1984.1986-1996.1998,2000.2001 
Kikmi Elctrns. Corp, 3·1175. Shinmaruko-Higashi Kawasaki·Clty. 

Kanagawa·Pref .• lapan ............................ p 1969 
La Marche Mfg. Co., 102 Bradrock Dr .• Des Plaines, III. ...... p 1970 
Lambda Electronics Carp., 515 Broadhollow Rd" Melville, N. Y. 

p 2015,2017,2019-2026.2028.2030.2032,2034,2036-2040 
Litton Data Systems DiY., 8000 Woodley, Van Nuys, Calif. p 2012,2013 
Macarr, Inc., 4360 Bullard Ave" New York, H. Y. 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Mid·Easlern Industries. Inc .• 660 lerusalem Rd., Scotch Plains, N. I. 

HIE Corp. 20 Borieht Ave., Kenilworth, N. I. 
NWL, Inc .• Box 455, Trenton. N. I. 

p 2046-2049 
~ 2050-2055 

Neshaminy Transformer Ca., Edison·Furlone Rd., Furlone, Pa. 
Neutronic COI]I., Box 825. SI. Louis, Mo. 
North Electric Co., Electronetics DiY., 553 S. Market St. Galion, Ohio 
North Hills Electronics Inc., Alexander PI., Glen Cove. N, Y. .... p 2056 
Opad Electric Co. Inc., 43·12 Walker SI., New York, N. y. ..... p 2057 
Opamp Labs, 172 S. Alta Vista Blvd .• Los Aneeles. Calif. 
Philbrick/Nexus Research, 17 Allied Or. at RIa. 128, Dedham, Mass. 

Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Calif. 
Power Designs Inc., 1700 Shames Dr" Westbury, N. Y. 

p 53B 
p 2062 

p 2064-2067,2069 
Power, Inc., 12809 Eagle Ridge Dr., Burnsville, Minn. 
Power/Mate Corp., 163 Clay SI., Hackensack, H.J. p 2073,2076-2079 
Powertec DiY .• 9168 DeSoto Ave., Chatsworth, Calif. .... p 2080,2081 
Princeton Applied Research Corp., Box 565, Princeton, H. J. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park. Cal. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank. Calif. 
Schauer Mfg. Corp., 4516 Alpine Ave., Cincinnati, Ohio 
Sola Electric Di •. , 1717 Busse Rd., Elk Grove Yillage. III. p 2090.2091 
Sorensen Operation. Richards Ave., Norwalk, Conn. . P 2100-2104 
Spar Electronics, 7969 Engineer Rd •• San Diego, Calif. 
Spellman High-Voltage Elctrns. Corp., 1930 Adee Ave .• Bronx, N, Y. 
Staco, Incorporated, 2240 East 3rd St, Dayton, Ohio 
Technipower, Inc., Benrus Center, Ridgefield. Conn. ........ p 2113 
Tele·Signal Corp., 250 Crossways Park Dr" Woodbury, N. Y. 
Todd ProdS. CII/II., 28 Laurel St., Hicksville, H. Y. ...... p 2114-2116 
Trio laboratories In~, 80 DuPont St., Plainview. H. Y. 
Trygon Electronics Inc., 111 Pleasant Ave., Roosevelt, N. Y. p 2127-2131 
Unitron, lG24 N. FirstSt, Garland, Texas 
Varo Inc., 1600 Dallas North Pkwy., Plana, Tex. 
Vector Engineering, Inc .• 58 Brown Ave., Springfield, N. J. 
Viking Modules, Inc., 223 Crescent SI., WaRham, Mas~ .,. 
Virginia Electronics Co., Inc., 21108 Telestar CI., Falls Church, Ya. 

P 2144 

Wanlass Electric Co., Industrial Prods. Div., 1540 E. Edinger, Santa Ana, Calif. 
p 2148 

Wanlass Elec. Co., Instrt Div., 1540 E. Edinger Ave .• Santa Ana, Cal. 
p 2149 

Wanlass Electric Co .• 2175 S. Grand Ave., Santa Ana. Calif. 
Ward Leonan!. 31 South St. Mount Vernon, N. Y. 
A. C. Eleelronics Co .• 11766 W. Pico Blvd., Los Angeles,Calif. 
Abtronics, Inc., Box 712, Livermore, Calif. 
Advance Instr. Corp., 1707 F St., Belmar, N. J. 
Advanced Energy Conversion. 1918 Menalto Ave .• Menlo Park, Calif. 
Allred Electronics, Stanford Indl. Pk., 3176 Porter Dr., Palo Alto, Calif. 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wisc. 
Allied Elctrns. Ltd .• 28 Upper Richmond Rd .• London, S.W. 15. Eng. 
Allis, Louis Co .• Div. Litton Inds .• 427 E. StewartSt., Milwaukee, Wisc. 
Allis, Louis Co .• 6702 Industrial Loop, Greendale, Wisc. 
Alpha Scientific, Inc., 460 Roland Way, Oakland, Calif. 
American Communications Corp., 178·15 Evelelh Rd., Jamaica, N. Y. 
American Rectifier Corp., 116-15 15th Ave., College Point, N, Y. 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. I. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Atlas Controls & Twinco, 10 Cheney SI., Dorchester, Mass. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Ballastran Corp., Execulive Blvd., Fort Wayne, Ind, 
Barnes & Reinecke Inc., 351 E. Ohio SI., Chicago, III. 
Bergen Labs., Inc., 60 Spruce St., Paterson, N. I. 
Bogue Electric Mfg. Co., 52 Iowa St., Palerson, N. J. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. I. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona. Calif. 
Burns & Towne. Inc., 18-36 Granite St., Haverhill, Mass. 
CGS Units, Inc .• 73 Saginaw Or., Rochester. N. Y. 
Cal·Power Corp., 140 KansasSt, EI Segundo. Calif. 
Central Scientific Co .• 2600 S. Kostner A'Ie., Chicago, .111. 
Chalco Engrg. Corp., 15126 S. Broadway, Gardena, Calif. 
Coil Co. of America, Inc., 121 Washington St, Northvale, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Darrah Elec. Co., Inc .• 5914 Merrill Ave .• Cleveland, Ohio 
Diversified Power Co., Inc., 15123 Grevillea Ave .• Lawndale. Calif, 
Dorsett Electronics, Box 36, Tulsa, Okla. 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 
EMP Electronics, lnc., Box 2346, Phoenix, Ariz. 

Eastern DynamiCS, Inc., Box 276, Bloomfield, Conn. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
8ectro·Standards Labs., Inc., 3560 Northwest 34th St., Miami, Fla, 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
English Elec. Co., Ltd., English Erec. House Strand, London, W.C. 2. Eng. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Fairlane Electronics, Inc., Box 335. Long Valley, N. J. 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
Fidelity Amplifier Co., 1633 N. Halsted St, Chicago, III. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Glenn Pacific, 70J.37th Ave., Oakland, Calif. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Horlick, W. I. Co., Inc., 166 Summer St., Boston, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown. Mass. 
ITI Electronics Inc., 369 Lexington Ave., Clifton, N. J. 
Ideal Electric & Mfg. Co., E. First & Oak SiS., Mansfield, Ohio 
Industrial Elctrn. Res. Ent.. 881 Hurlingame Ave., Redwood City, Cal. 
Industrial Instrs. Ltd., Stanley Rd., Bromley, Kent. England 
Inet·Power, 711 W. Knox SI., Gardena, Cal if. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
Kinetics Corp. of California, 410 S. Cedros Ave., Solana Beach, Calif. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
La Marche Mfg. Co .• 106 Bradrock Dr., Des Plains, III. 
Langevin, 1801 E. Carnegie Ave., Santa Ana, Calif. 
Life Instrument Co., Inc., 165 Brook St, Franklin, Mass. 
Magnetics, Inc., Components Div., Box 391, Bufler, Pa. 
Magnetics Inc., Kemco Div., sandy Lake, Pa. 
Mennen·Greatbatch Elctrns. Inc., 10113 Main 51., Clarence, N. Y. 
Microdot Magnetics, Inc., 5960 Bowcroft St., Los Angeles, Calif. 
Midwest Audio Corp., 5707 W. Division, Chicago, III. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Model Rectifier Corp., 5300 21st Ave., Brooklyn, N. Y. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
Motor Generator Div., EE-61, Troy, Ohio 
Navcor Inc .• Valiey Forge Ind. Pk .• Norristown, Pa. 
North Electric Co" 553 S. Market SI., Galion, Ohio 
Nova Erec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. I. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pastoriza Div. Analog Devices, Inc .• 221 Fifth St., Cambridge, ,Mass. 
Permavolt Transformers, Inc., 1901 S. Lafayette St., S. Bend. Ind. 
Philips Electronics Industrie~ ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 SI., Philadelphia, Pa. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co., 126 E. Fourth 51., Bridgeport, Pa. 
Power Control Corp., Box 11432, Piltsburgh, Pa. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Precision Apparatus, ISOI W. Belle Plaine, Chicago, III. 
RdF West, 9371 Kramer Ave., Westminster. Calif. 
Rho Engineering Co.; 2234 Colby Ave., Los Angeles, Cal. 
Ril Elctrn., Inc., Street Rd. at 2nd SI. Pike, Soulhampton, Pa. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Rapid Electric Co., 1300 Herschell St, Bronx, N. Y. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
SBO Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston. Mass. 
Sanders Assocs., Inc., Daniel Webster Hwy., 5., Nashua, N. H. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Scintillonics, Inc., Box 701, FI. Collins, Colo. 
Scott Electronics Labs., Box 8474, Universal City, Calif. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. I. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Sigma Sys. Corp., 1703 Oak Lawn Ave., Dallas, Tex. 
Singer·General Precision Inc .• 1150 McBride Ave., little Falls, N. J. 
Solidstate Controls, Inc., 600 Oakland Park Ave., Columbus. Ohio 
Spalron. Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Speclran Elctrns. Div., Box B78. Pompano Beach, Fla. 
Stable Dynamics Corp., S098 Engineer Rd., San Diego, Calif. . 
Sunshine Scientific Instruments, Inc., IBIO Grant Ave., Philadelphia, Pa. 
roc Div., P.O. Box 365, Littleton, Mass. 
Tabet Mfg. Co., 1336 Ballentine Blvd., NorfOlk, Va. 
Ther Elec. & Machine Works, 17 S. Jefferson SI.. Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Voltex Co., Inc., 115 Marine St., Far!1lingdale, N. Y. 
Wabash Magnetics Inc .• Box 70B, Wabash, Ind. 
Walden Elctrns. Corp., 223 Crescenl SI., Waltham, Mass. 
Warren Communications, Newtown Rd., littleton, Mass. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

POWER SUPPLIES. 60 OR 60/400 CPS 
INPUT. UP TO 1.000 VDC OUTPUT. 
VOLTAGE REGULATED 

ACDC Electronics Inc., 2979 North Ontario St, Burbank, Calif. p 1825 
ADC Produel~ 6405 Camtiridge St., Minneapolis. Minn, 
AMP Incorporated. Box 3608, "arrisbure. Pa. 
AMP Inc., Capitron Diy .• 155 Park St., EI~abel1ltown. Pa. ..... P 1830 
Abbott Transistor Labs, Inc .. , 5200 W, Jefferson Blvd., Los Angeles, Calif. 

p 1834, 183B, 1839 
Acme Electric COI]I" 28 Water St., Cuba, N. y, 
Associaled Specialties Co., 1751 Main St., Orefield. Pa. ....... P lB59 
Astro·Metrix Corp., 125 W.Pravidencia Ave., Burbank, Calif. ... p 1862 
AYlel COI]I., 1130 E. Cypress St., Covina. Calif. 
Basler Electric Ca .• Box 269, Highland, ill. 
Beckman Instr., Inc" Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. I. 

p 1864 

POWER SUPPLIES. 60 OR 60/400 CPS 

C. E. A. Div Berkleonics, Inc .• 1221 S. Shamrock. Monro,ia. Calif. 
p 1874. lB75. 1877, lB79, 1881 

CTS of Canada, Ltd., 80 Thomas St, Streetsville, Ont., Can. 
Christie Electric COI]I .• 3404A W. 67 St., Los Angeles. Calif. ... P 1 B94 
Cohu Electronics ·Inc., Box G23, San Diego. Calif. 
Control Circuits. Inc .• 66 Tuttle Rd., Middletown. Conn. . P 1898.1899 
Del Electronics Corp .• 250 E. Sandford Blvd., Mt Vernon, H. Y • 

. p 1900,1901 
Deltron Inc., Wissahickon Ave., North Wales, Pa. .. p 1904.1905 
OiYerslfied E1ctrns. Co., Inc .• 154 San Lazaro Ave .• Sunnyvale. Calif. 
Oressen·Barnes Elelrns. Corp .• 250 ~. Vinedo A .... Pasadena, Calif. 

p 1906,1907,1909 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield. Conn. p 1913-1915,1918 
Hronics, 5901 Noble Ave .• Van Nuys. Calif. 
Eagle·Picher Ind .• Inc., American Bldg., Central Pkwy., Dept EEM.fi9, Cincinnati. D. 
Elasco. Inc., 5 Northwood Rd., Bloomfield, Conn. . . . . . . . . . . . .. p 1926 
Elear Div., Halliburton Co., 2431 Linden Lane. Silver Spring. Md, P 1919 
Electronic Development Corp., 423 W. Broadway, Boston, Mass. 
Electronic Measurements, 2 Crescent PI., Oceanport, N. I. P 1929, 1931 
Electronic Rosearch Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N. J. 

p 1932.1933 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. .. p 1636 
Ferrotran Electronic Co. Inc., 683 Broadway, New York, N. Y. P 1947-1949 
Freed Transformer Co., Inc., 1795 Welrlield SI.. Brooklyn, N. Y. p 1386 
Gates Electronic Co., Inc., 256 Van Nest Ave., Bronx, N. Y. P 1950.1951 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1956 
Glentronics Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calif. 
Heath Co., Dept. 180. Benton Harbor, Mich. 
Hewlett·Packard, N. J. Dlv .• 110 Locust Ave., Berkeley Hgts., N. I. 

p 1961,1963,1964 
HioG Inc .• Spring St & Route 75. Windsor Locks, Conn. 
Hipotronics.lnc., Rle. 22, P.O. Drawer A, Brewster, N. Y. ..... p 1966 
Honeywell Test Instruments DiY .• Box 5227, Denver, Colo. 
Instrument Prods., 3M Co .• 300 S. Lewis Rd., Camarillo, Calif. 
Intercontinental Elctrn. Corp., Box 151, Fairport. N. Y. 
Interelectronics Corp., 550 U.S. Rte, 303, Congers, N. Y. 
Julie Research Lab Inc., 211 W. 61st St. New York, N. Y. . . . p 1414 
Kenhley Instruments, Inc .• 28775 Aurora Rd., Cleveland, Ohio P 1424 
Kepco Inc .• 131·38 Sanford Ave., Flushing, N. Y. 

P 1972,1973.1981,1984,1987-1991.1995,1996, t998 
Klkusul E1ctrnt Corp., 3·1175, Shinmaruko·Higashi, Kawasaki-City, 

Kanaga .... Pref., Japan ....... .. .. .. .. . .. .. .. .. .. . .. p 1969 
Kilovolt Carp., 238 Hieh St .• Hackensack, N. I. P 2014 
La Marche Mig. Co., 102 Bradrock Or., Des Plaines. III. ..... P 1970 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y. 

p 2015.2020,2022-2026.2028,2030.2034,2037-2039 
Macarr, Inc., 4360 Bullard Ave., Hew York, N. Y. ........... p 2042 
Mid·Eastern Industries, Inc .• 660 Jorusalem Rd., Scotch Plains. N. J. 

p 2046,2048,2049 
HIE COI]I., 20 Borlght Ave., Kenilworth. N. I.. . . . .. p 2052,2053.2055 
HWL, Inc •• Box 455, Trenton, N. J. 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
Neutronic Corp., Box 625, SI. Louis, Mo. 
North Electric Co, Electronetics Div., 553 S. Market St.. Galion, Ohio 
Opad Electric Co. Inc" 43·12 Walker St., New York. N. Y. ..... p 2057 
Peerless E1eelrical Prods., 1515 S. Manchester Ave., Anaheim. Cal. 

P 2059,2060 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 2061 
Pioneer Magnetics Inc., 1745 Berkeley St., Santa Monica, Calif, p 2062 
Power Designs Inc., 1700 Shames Dr .• Westbury. N. Y. p 2066, 2070 
Power/Mate COI]I., 163 Clay St, Hackensack, H. I. .... P 2077,2079 
Powertec DiY., 9168 DeSoto Ave., Chatsworth, Calif. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. 
RaYeD Electronics, Inc" 101 W. Alameda Ave., Burbank, Calif. 
Sola Electric Div., 1717 Busse Rd .• Elk Grove Village, III. .... .. p 2091 
Sorensen Operation. Richards Ave., Norwalk, Conn. P 2101-2103.2106 
Spellman High·Voltage Elctrns. Corp,. 1930 Ad" Ave .• Bronx, N. Y. P 2097 
Sprague Electric Co .• 481 Marshall St., H. Adams. Mass. 
Technipower, Inc., Benrus Center, Ridgefield. Conn. . . . p 2113 
Todd Prodl. Corp., 28 Laurel St. Hicksville, N. Y. ..... p 2114-2116 
Trio Laboraterles Inc., 80 DuPont St, Plainview, H. Y. 
Trygon Electronics Inc., 111 Pleasant Ave., Roosevelt, N. Y. P 2127-2131 
Varo Inc .• 1600 Dallas North Pkwy .• Plano, Tex. 
Vector Engineering, Inc., 58 Brown Ave., Springfield, H. J. 
Viking Modules. Inc .• 223 Crescent St., Waltham, Mass. 
Wanlass Electric Co .• Industrial Prods. Dlv., 1540 E. Edinger, Santa Ana, Calif. 
Wanlass Electric Co .• 2175 S. Grand Ave., Santa Ana, Calif. 
Wesco Electrical Co. Inc., 27 Olive St., Greenfield, Mass. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Armes Inds., Inc., Box 73, Lockpcrt, III. 
Alfred Electronics, Stanford Indl. Pk., 3176 Porter Dr., Palo Alto, Calif. 
Allen·Bradley Co .• 1201 Soulh 2nd St, Milwaukee. Wisc. 
Allied [Ictrns. Ltd., 28 Upper Richmond Rd., London. S,W. 15, Eng. 
Allis, Louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee. Wisc. 
Allis, Louis Co., 6702 Industrial Loop, Greendale. Wisc. 
Alto Scientific Co., Inc., 4083 Transport SI., Palo Alto, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Reelifier Corp., 11fi.15 15th Ave., College Point. N. Y. 
Applied Elelms, COI]I. of N. J., Box 43, Metuchen, N. J. 
Atlas Controls & Twineo, 10 Cheney SI., DorChester, Mass. 
Ballastr,n Corp., Executive Blvd., Fort Wayne, Ind. 
Barnos & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Bogue Electric Mfg. Co., 52 Iowa 51., Paterson, N. J. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. J. 
Bullock Magnetics Corp., 2805 Metropolitan PI.. Pomona, Calif. 
Burns & Towne. Inc., 18·36 Granite St., Haverhill, Mass. 
Cal·Power Corp., 14O.Kansas St., EI Segundo, Calif. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Chalco Engrg. Corp., 15126 S. Broadway, Gardena, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale. N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co .• Dallas. Texas 
Computer Power Systems, Inc., 722 E. Evelyn Ave .• Sunnyvale, Calif. 
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Cyberex Inc., 4399. Industrial Pkwy., Willoughby, Ohio 
Darrah ~ec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics, me., Box 2345, Phoen~, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro·Pacific, Inc., 5782 Thornwood Or., Goleta, Calif. 
Electro-Standards labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Electronic Components Corp., 520 Interstate Rd., Addison, Ill. 
Electronic Specialty Co., Conn. Div, 401 Watertown Rd., Thomaston, Conn, 
Electronics for life Sciences, Inc., Box 697, Twinbrook Stan Rockville, Md. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
English Elec. Co.,. ltd., English Elee. House Strand, london, w.e. 2, Eng. 
Fairlane Electronics, Inc., Box 335, Long Valley, N. J. 
Fisher·Akin' Co., P.O. Box 698, Manhattan Beach, CalK. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker .Ave., W. Concord, Mass. 
Glenn Pacific, 703·37th Ave:, Oakland, Calif. 
Glentek, Inc., 1557 7th St, Santa Monica, Calif. 
Graiix, .inc., Box 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Inds., Engrd. Magnetits Diy., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett·Packard Co., .1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
ITI Electronics Inc., 369 lexington Ave., Cliften, N. J. 
Ideal Electric & Mfg .. Co., E. First & Oak Sts., Ma~sfield, Ohio 
Industrial Elctrn. Res. Ent., 881 Hurtingame Ave., Redwood City, Cal. 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 

. Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
lP Associates, Inc., 11830 W. Pica Blvd., los Angeles, Calif. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
Life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Oiv., Sandy lake, Pa. , 
McKee·Pedersen Instruments,' P.O. Box 322, Danville, Calif. 
Microdot Magnetics, Inc., 5960 Bowcroft St, Los Angeles, Calif. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
Motan Instrument Corp., 170 E. Orange Grove Ave., Pasadena, Calif. 
Neutronic Assocs., 4 Hawthorne St., Farmingdale, N. Y. 
Nichols, R. H. Co., ltd., 4544. Dufferin St., Toronto, Ont., Can. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Northeast Scientific Corp., 30 Wetherbee St., Acton, Mass. 
Nova ~ec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. 
Nuclear Research Corp., Street Rd.& 2nd st. Pike, Southampton, Pa, 
Oeco Corp.,712 S. E. Hawthorne Blvd., Portland, Ore. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co" 126 E. Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
RdF West,9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Ril Elctrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx,N. Y. 
Rapid Electric Co., 1300 Herschell St., Bronx, N. Y. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Schoeffellnstrument Corp., 24 Booker St., Westwood, N. J. 
Scintillonics, Inc .. Box 701, Ft. Collins, Colo. 
Scott Electronics labS., Box 8474, Universal City, Calif. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
Semiconductor Circuil$, Inc., 163 Merrimac St., Woburn, Mass. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Space Power Assocs., Inc., 161 Brielle Ave., Staten Island,N. V. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Sunshine Scientific Instruments, Inc., .1810 Grant Ave., Philadelphia, Pa. 
Ther E1ec. & Machine Works, 17 S. Jefferson st., Chicago, III. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg" Garland, Tex. 
Voltex Co., Inc., Jl5 Marine St" Farmingdale,N. Y. 
Wabash MagnetiCS Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington; Ind. 
Walden Elctrns. Corp., 223 Crescent St., Waltham, Mass. 
Western Technical Assoes., Box 727, Miraleste, Calif. . 
Weston Instrs., Inc., Weston·Lexington Dlv., 17 Hartwell Ave., lexington, Mass 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

POWER SUPPLIES. 60 OR 60/400 CPS 
INPUT. UP TO 10.000 VDC OUTPUT. 
VOLTAGE REGULATED 

AMP Incorporated, Box 3608, Halr~burg, Pa. 
AMP Inc., Capitron Div., 155 Park st., EIIzabethtown,.Pa. ....•. 'p 1830 
Abbott Transistor labs, Inc., 5200 W. lefferson Blvd. Los Angeles, Calif. 

p 1834, 18~9 
Acme Electril: Corp., 28 Water St., Cuba, N. Y. • .•.•• .'; ., . . • p 1833 
Arnold Magnetics Corp., 11264 Playa Ct, Culrer City, Cal. .... p 1855 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III... p 1324 

. Astro-Metrix Corp., 125 W. ProvldeBcla Ave., Burbank, Calif. 
Anel Corp., 1130 E. Cypress St, Covina, Cain. 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Gwve,N. J. 

" p 1864 
Caber Eictrns., Inc., 7 Glemn Ave., Stamford, Conn. . .. ,.... . p 1.657 
Control Cireu1!$, Inc., 66 Tuttle Rd., Middletown, Conn. 

214 

Del Electronics Corp., 2511 E. Sandford Blvd., Ml Vernon, N; y, 
p 1900,1901 

Diversified Elctrll$. Ca., Inc., 154 SanLmro Ave.,Sunnyv.ale, CaIW. 
Eagle·Pither Ind., Inc., AII!erican Bldg., Central Pkwy., Dept EEM-69, Cincinnati, 0 
Electronic. Research Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N. J. 
ErglnEllf:tronlc~ Inc., 2035 W .. 12thSt, Box 1318, Erie, Pa. .. . p 1636 
General Electric CO., Elctrn. Camp. Sales Oper., 1 River Rd. Schenectady, N. Y. 
Glentronics Inc., 741 E.Alosta, u.s. Hwy. 66, Gle~dora, CaIW. 
Gudeman Div., Gulton Inds., Inc., 340 W. Huron St., Chicago, III. 
Hewlell·Packard, N. J. Div., 110 locust Ave., Berkeley HglL, N. J. 

p 1961,1964 
Hipotronics, Inc., Rte. 22, P.O. Drawer A, Brewster, N. Y. ..••. p 1966 
HoGeywell Test Instruments DIY., Box 5221, Denver, Colo. 
Inlercontinental Elctrn. Corp., Box 151, fairport, N. Y. 
Interelectronics Carp., 550 U.S. RIe. 303, Congers, N. Y. 
KeHhley Instruments, Inc., 28175 Aurora Rd., Cleveland, .ohio ... p 1424 
Kepco Inc., 131-38 San/ord Ave., Flushing, N. Y. 

. p 1972,1973,1987-1989 
KUoveR Corp., 2311 High St., Hackensack, N. I. . . . . . . . . . . . . p 2014 
Lowell Elctrns. Corp., 9100 Terminal Ave., Skokie, III. . .. ,... p 1431 
Micro-Power Inc., 25·14 Broadway, long Island City, N. Y. .... p 1683 
NJE Corp., 20 Borigbt Ave., Kenilworth, N. I. . 
NWl, Inc., Box 455, Trenton, N. J. 
Neshaminy Trans/ormer Co., Edison·Furlong Rd., Furlong, Pa. 
North Electric Co. Ellf:tronetics Div. 553 S. Market St., Galion, Ohio 
Opad Electric Co. Inc., 43-12 Walker St., New York, N. Y. •... . p 2057 
Peerless Electrical ProdL, 1515 S. Manchesler Ave., Anaheim, Cl!1. 

p 2059,2060 
Peschellnstrs., Inc., Cape Corallnd. Park, Box 841, Cape Coral, Fla. 

p 2061 
Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Cain. p 2062 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. p 2070; 2071 
Pewertec DiY., 8168 DeSoto Ave., Chatsworth, Calif. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. 
Sola Electric Div., 1711 Busse Rd., Elk Grove Village, III. 
Sorensen Operation, Richards Ave., Norwalk, Conn ...... p 2102,2106 
Spellman High·Voltage ~ctrns. Corp., 1930 Adee Ave., Bronx, N. Y. 

p 2094-2097 
Universal Voltronics Corp., 27 Radio Cirole Dr., Mt Kisco, N. Y. 

p 2136,2137 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Vector Engineering, Inc., 58 Brown Ave., Springfield, .N. J. 
Venus Scientific Inc., 399 Smith St, Hicksville, N. Y. 
Wagner Electric Corp., Tung·Sol Dlv., 630 W. Mt Pleasant Ave., livingston, N. J. 
Wanlass Electric Co., 2115 S. Grand Ave., Santa Ana, CaIH. ..... p 2147 
Wesco Electrical Co. Inc., 27 Olive St., Greenfield, Mass. 
WhiHaker Corp., Gencom DiY., 80 Express St., Plainview, N. Y. P 1954 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Alfred Electronics, Stanford Indl. Pk., 3176 Porter Dr., Palo Alto, Calif. 
Allied Elctrns. Ltd., 28 Upper Richmond Rd., london, S.W. 15, Eng. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
American Rectifier Corp., 116-15 15th Ave., College Paint, N. Y. 
Atlas Controls & Twinco, 10 Cheney St., Dorchaster, Mass. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Burns & Towne, Inc., 18·36 Granite St., Haverhill, Mass. , 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Onl., Can. 
Canal Industrial Corp., 5635 Fisher la., Rockville, Md. 
Clinton Instrument Co., Boston Post Rd., Clinton,Conlf. 
Coil Co. of America, Inc., 221 Washington St, Northvale, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Computer Power Systems, Inc., 7'l1 Eo Evelyn Ave., Sunnyvale, Calif. 
Denton Vacuum, Inc., Cherry HiIIlnd!. Ctr., Cherry Hill, N. J. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics,lnc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Energy Systems, Inc., 3180 Hanover SI., Stanford Indl. Pk., Palo Alto, Calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Grafix. Inc., Box 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Inds., "[ngrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
ITI Electronics Inc., 369 lexington Ave., Clifton, N. J. 
Industrial. Elctm. Res. Ent, 881 Hurlingame Ave., Redwood City, Cal. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
Johnston labS., Inc., 3 Industry la., Cockeysville, Md. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Kentrox Inds., Inc., 8735 S.W. Canyon la., Portiand, Ore. 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
lP Associates. Inc., 11830 W. Pico Blvd., los Angeles, Calif. 
ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy lake, Pa. 
Maxwell labs., Inc., 9244 Balboa ,Ave., San Diego, Calif. 
Microsemiconductor Corp., 11250 Playa' Ct., Culver City, CaIH. 
Milletron, Inc., 54() Alpha Dr., Pittsburgh, Pa. 
Modular Circui!$ Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Moran Instrument Corp., 170 E. Orange Grove Ave" Pasadena, Calif. 
Nanosecond Systems; Inc., 176 linwood Ave., Fairfield, Conn. 
Neutronic Assocs., 4 Hawthorne St.,Farmingdale,N. Y. 
North Electric Co., 553S. Market st., Galion, Ohio 
Northeast Scientific Corp;, 30 Wetherbee St., Acton, Mass. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N; J. 

, Nuclear Data, Inc., 100 W. Golf Rd., Palatine, III. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa . 
Nylron, Inc., 795 San Antonio Rd., Palo Alto, Cain. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Pacific Photometric Instrs" 3024 Ashby Ave., Berkeley, Calif. 
Plastic Capacttors, Inc., 2620 N. ClybburnAve., Chicago,. III. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Piltsburgh, fa. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Ril Elctms., Inc., Street Rd. al 2nd St Pike, Southampton, Pa. 

Ramm Rectifier Co., Inc., 34() Coster St., Bronx, N. Y. 
Robicon Corp .• Plum Industrial Park, Pittsburgh, Pa. 
Rodale Electronics, Inc., 603 Chestnut St; Garden City, N. Y. 
S~{) Associates, Inc., 206 Eustis St., Boston, Mass. 
Scott Electronics labs., Box 8474, Universal City, Cal.if. 
Sentron; Inc., P. O. Drawer 610, New Milford, Conn. 
Singer-General Precis~n Inc., 1150 McBride Ave., lillie Falls, N. J. 
Sloan Instruments Corp., 535 E. Montecito st., Santa Barbara, Calif. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Ther Elec. & Machine Works, 17 S. Jefferson St., Chicago, III. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Voltex Co., Inc., 115 MarineSt., Farmingdale, N. Y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Walden E1clrns. Corp., 223 Crescent St., Waltham, Mass. 
Western Technical Assocs., Box 727, Miraleste, Calif. 
Xenon Corp., 39 Commerc~1 St, Medford, Mass. 

POWER SUPPLIES. 60 OR 60/400 CPS 
INPUT. UP TO 50.000 VDC OUTPUT. 
VOLTAGE REGULATED 

AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., CapRron DiY., 155 Park St., Elizabethtown, Pa. •••.• p 1830 
Associaled Research Inc., 3173 W. Belmont Ave., Chicago, III. .. P 1324 
Astro·Metrix Corp., 125 W. Providencia Ave., Burbank, CaIH. 
Avlel Corp., 1130 E. Cypress St., Covina, Calif. 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N.I. 

p 1864 
Caber Elctrns., Inc., 1 Glemn Ave., Stamford, Conn. •..•.••. P 1657 
Condenser Products Co., Box 997, Brooksville, fla • 
Del Electronics Corp., 2511 E. Sandford Blvd., Mt Vernon, N. Y. 

p 1900,1901 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM-69; Cincinnati, O. 
Electronic Rese.arch Assoc. Inc., 67 Sand Park Rd., Cedar Grove"N.I. 
Elgin ElectroniCs, Inc., 2035 W. 12tf1 St, Box 1318, Erie, Pa. 
Glentronics Inc., 741 E. Alosta, U.S. Hwy. 86, Glendora, Calif. 
Gudeman Div., Gulton Inds.; Inc., 340 W. Huron St., Chicago, III. 
Hipotronics, Inc., RIe. 22, P.O. Drawer A, Brewster, N. Y. ••••. p 1966 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y. 
Interelectronics Corp., 550 U.S. Rte, 303, Congen, N. Y. 
Julie Research lab Inc., 211 W. 61st St., New York, H. Y. 
Kilovolt Corp., 23lI High St., Hackensack, N. I. P 2014 
NJE Corp., 20 Boright Ave., Kenilworth, N. J. 
NWL, Inc., Bax 455, Trenton, N. J. 
Heshamlny Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
North Electric Co. Electroneties Div., 553 S. Market St, Galian, Ohio 
Opad Electric Co. Inc., 43-12 Walker St., New York, N. Y. 
Peerless Electrical Prods., 151.5 S. Manchesler Ave., Anaheim, Cal. 

p 2059,2060 
Peschellnstn., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fia. 

P 2061 
Power Designs Inc., 1100 Shames Dr., Westbary, N. Y. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. ..... . .. P 2322 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, III. 
Sorensen Operation, Richards Ave., Norwalk, Conn. .......... p 2106 
Spellman High·Yoltage Elctrns. Corp., 1930 Adee Ave., Bronx, N. Y. 

P 2094-2096 
Universal Voltronies Corp., 27 Radio Circle Dr., Mt Kisco, N. Y. 

P 2136,2137 
Yaro Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. J. 
Venus Scientiflc Inc., 399 Smith St., Hicksville, N. Y. 
Wesco Electrical Co. Inc., 27 Olive St., Greenfield, Mass. 
Whillaker Corp., Gencom Div;, 80 Express St, Plain,iew, N. Y. P 1954 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Alto Scientific Co., Inc., 4083 Transport St, Palo Alto, Calif. 
American Rectifier Corp., 116·15 15th Ave., College Point, N. Y. 
Bogue Electric Mfg. Co., 52 Iowa St, Paterson, N. J. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Canal Industrial Corp., 5635 Fisher la., Rockville, Md. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Computer Power Systems, Inc., 722. E. Evelyn Ave., Sunnyvale, CalK. 
Controlomag labs., 2459 Susquehanna, Roslyn," Pa. 
Denton Vacuum, Inc., Clrerry Hill Indl. Ctr., Cherry Hill, N. J. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro Powerpm, Inc" 253 Norfolk SI., Cambridge, Mass. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Energy Systems, Inc., 3180 Hanover St., Stanford Ind!. Pk., Palo Alto, Calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Gladding-Key.tone Corp., 179 River st., Oneonta, N. Y. 
Granx, Inc., Box 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthome, Cal. 
Hughes Aircraft, Aerospece Gp., Gentinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
ITI Electronics Inc., 369 lexington Ave., Clifton, N. J. 
Instrument Research Co., P. O. Box 231, lincoln, Mass. 
Inlrol Corp., 5555 West 78th St.,. Minneapolis, Minn. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Kentrox Inds., Inc., 8735 S.W. Canyon la" Portland, Ore. 
lP Associates, Inc., 11830 W. Pico Blvd., los Angeles, Calif. 
ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Magnetics, Inc., Components Div., Box 391, Butier, Pa. 
Magnetics Inc., Kemco Div., Sandy Lake,Pa. 
Matrix Corp., 520 North lith Ave., Beech Grove, Ind. 
Maxwell labs., tnc., 9244 Balboa Ave., San Diego, Calif. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Cain. 
Modular Circuits Inc., .. 9420 Transmission Rd., Phoenix, Ariz. 
Moran Instrument Corp.,170 E. Orange Grove Ave., Pasadena, Calif. 
Neutronic Assocs., 4 Hawthorne St., farmingdale, N. Y .. 



North Eleelric Co., 553 S. Market St., Galion, Ohio 
Northeast Scientific Corp., 30 Wetherbee St., Acton, Mass. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Power Control Corp., Box 11432, Pillsburgh, Pa. 
Ril Elelrns., Inc., Street Rd. at 2nd St. Pike, Southampton, Pa. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Scali Eleelronics labs., Box 8474, Universal City, Calif. 
Sentron, Inc., P. O. Drawer 610, New Milford, Coon. 
Sloan Instruments Corp., 535 E. Montecito St., Santa Barbara, Calif. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Cal~. 
TRW Instruments, 139 Illinois St., EI Segundo, Calif. 
Universal Transistor Prods., Div. link, 380 Oak St, Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Yelonex, 560 Robert Ave., Santa Clara, Calif. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash MaglH!tics, Inc., 1375 Swan St., Huntington, Ind. 
Walden Elctrns. Corp., 223 Crescent St., Waltham, Mass. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

POWER SUPPLIES. 60 OR 60/400 CPS 
INPUT. UP TO SOO.OOO VDC OUTPUT. 
VOLTAGE REGULATED 

Associated Research Inc., 3713 W. Belmont Ave., Chicago, III... p 1324 
Caber Elctrns., Inc., 7 Gleason Ave., Stamford, Conn. ........ p 1657 
Condenser Products Ca., Box 997, Brooksville, Fla. ......... p 623 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon, N. Y. 

p 1900,1901 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM-li9, Cincinnati, O. 
Hipatronics, Inc., Rle. 22, P.O. Drawer A, Brewster, N. Y. .... p 1966 
Interelectranics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Kilovolt Corp., 238 High St., Hackensack, N. J. ....... p 2014 
Peschellnstrs., Inc., cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 2061 
Sorensen Operation, Richards Ave., Norwalk, Conn. ...... p 2106 
Spellman High-Voitage Elctrns. Corp., 1930 Adee Ave., Bronx, N. Y. 

p 2094,2096 
Universal VoHronics Corp., 27 Radio Circle Dr., Mt. Kisco, N. Y. 

p 2136,2137 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Industrial Gauging & Control, 296 Westport Ave., Norwalk, Conn. 
Ionic Electrostatic Corp., III Monroe St., Garfield, N. J. 
ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
Maxwell labs., Inc., 9244 Baiboa Ave., San Diego, Calif. 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. p 2071 

POWER SUPPLIES. 60 OR 60/400 CPS 
INPUT. OVER 500.000 VDC OUTPUT. 
VOLTAGE REGULATED 

Associated Research Inc., 3173 W. Beimont Ave., Chicago, III. • . p 1324 
Caber Elctrns., Inc., 1 Gleason Ave., Stamford, Co~n. .....• . . p 1657 
Del Electronics COIP .. 250 E. Sandford Blvd., Ml Vernon, N. Y. p 1900 
Eagle·Picher Ind.,lnc., American Bldg., Central Pkwy., Dept. EEM-li9, Cincinnati, O. 
Hipotroaics, Inc., Rte. 22, P.O. Drawer A, Brewster, N. Y. .... p 1966 
K~oyoH Corp., 238 High St., Hackensack, N. J, ............. p 2014 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. ... p 2322 
Sorensen Operation, Richards Ave. Norwalk, Conn. ......... p 2106 
Universal VoRronics Corp., 27 Radio Circle Dr., Ml Kisco, N. Y. 

p 2136,2137 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
Maxwell labs., fnc., 9244 Baiboa Ave., San Diego, Calif. 

POWER SUPPLIES. 60·400 CPS INPUT. 
UNREGULATED D·C OUTPUT 

ADC Products, 8405 Cambr~ge St, MinneaP1llis, Minn. 
AMP Incorporated, Box 380S, Harrisburg, Pa. 
AMP Inc., Capitr .. Div., 155 Park St., Elizabetbtown, Pa. 
Abbott Transistor tabs, inc., 5200 W. Jefferson Bl.d., Los Angeles, CaIH. 
Acme Electric Corp., 28 Water St., Cuba, N. Y. 
Acapian Corp., P.O. Box 5S5, Easton, Pa. ................. p 1852 
Aritech Corp., 130 Lineain St., Brighton, Mass. 
Arnold Magnetics Corp., 112M Playa Ct, Culver City, Cal. 
Astro-Metrix Corp., 125 W. Pr"idencla Ave., Burbank, CaIH. 
Austran, Inc., 10214 N. Interregional Hwy., Austin, Tex. .... P .1332 
Avlel Corp., 1130 E. Cypress St., Cavina, Calif. 
Basler Electric Co., Box 269, Highland, III 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J. 

P 1864 
Beckman Instr. Inc., Hellpo! DiY., 2500 Harbor Blvd., Fullerton, cam. 
CTS of Canada, Ltd., 80 Thomas St, Streetsville, Onl., Can. 
Christie Electric Corp., 3404A W. 67 St., Las Angele~ Calif. ... P 1B94 
Clifton Di •. , Marple at Broadway, Clifton Hghts., Pa. ........ p 2664 
Caber Elctrns., Inc., 1 Gieason Ave., Stamford, Conn. ........ P 1657 
Condenser Products Co., Box 997, Brooksville, Fla. 
Contrai Circuits, Inc., 66 Tullle Rd., Middletown, Conn. 
Del Electronics Corp., 250 E. Sandford Bivd., Mt. Vernon, N. Y. P 1900 
Diversified Elclms. Co., fnc., 154 San Lazaro AVl., Sunnyvale, Calif. 
Dressen·Barnes Elctrns. Corp., 250 N. Vineda Ave., Pasadena, Calif. 

P 190B 
Dyuage Inc., 1331 Blue Hills Ave., Bloomfieid, Conn. 
Eagle.flcher Ind., Inc., American Bldg., Centrai Pkwy., Dept EEM-li9, Cincinnat~ O. 
Elasco, inc., 5 Northwood Rd., Bloomfield, Conn. 
Efear DiY., Hanlburton Co., 2431 Linden Lane, SiI.er Spring, Md. 
Electro Products Labs, Inc., Po",r Supply Div., 

6125KP Howard St., Chicago, iii. .. ................ ".. P 1936 
Electro Prods. Labs., Inc., 6125 KP, Howard St., Chicago, ill. .. p 1936 
Electra Scientific fnds., 13900 N.W. Science Park Dr., PorUand, Ore. 
Electronic Design Labt, Inc., Box 7837, Philadelphia, Pa. . . . . . . P 1927 
Electronic Research Assoc. Inc., 61 Sand Park Rd., Cedar Grove, N. J. 

p 1933 
Elgin Electronics, Inc., 2035 W. 12th St., Box 1318, Erie, Pa. ., p 1636 
Ferratran Electronic Co. Inc., 683 Broadway, New York, N. Y. .. P 1947 
Gates Electronic Co., Inc., 256 Van Nesl Ave., Bronx, N. Y. .... P 1951 
Glentronics Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calli. 
Gudeman DiY., Gulton Inds., In~, 340 W. Huron St., Chicago, ilL 
Heath Co., Dept 180, Benltin Harbor, Miell. 

Hipotronics, Inc., Rte. 22, P.O. Drawer A, Brewsler, N. Y. p 1967 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y. 
Intereleclroni,s Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Kepco inc., 13t·38 Sanford Ave., Flushing, N. Y. 
KOavolt Corp., 238 High St., Hackensack, H. I. 
IIKarr, inc., 4360 Builard Ave., New York, N. Y. ........... P 2042 
Melear Electronics Corporation, 1150 New Highway, Farmingdale, N. Y. 
Metric Enpg., 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Mid·Eastern Industries, inc., 660 Jerusalem Rd., Scotch Piains, H. I. 
MRlen, James, Mfg. Co. Inc., 150 Exchange St., Malden, Mass. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chlcago,lIl. 
NJE Corp., 20 Borigbt Ave., Kenilworth, N. J. 
NWL, Inc., Box 455, Trenton, N. J. 
Hashaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
North Electric Co., Electronetics Div., 553 S. Market St., Galion, Obio 
Opad Electric Co. inc., 43·12 Walker St., New York, N. Y. 
Opamp Labs, 172 S. Alta Vista Blvd., Los Angeles, Caiif. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 

P 2059,2060 
Pescbel Instrs., Inc., Cape Coral Ind. Park, Box 847, cape Coral, Fla. 
Pioneer Magnelics Inc., 1145 Berkeley St., Santa Monica, Calif. 
Power/Mate Corp., 163 Clay St., Hackensack, N. J. 
Powertec Div., 9168 DeSoto Ave., Chatswortb, Calif. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Schauer Mfg. Corp., 4516 Alpine Ave., CinCinnati, Ohio 
Singer Co., Diehl Di •. , Finderne A.e., Somerville, N. I. 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Spellman High·Vollage Elctrns. Corp., 1930 Adee Ave., Bronx, N. Y. 

P 2094,2095 
Stace, Incorporated, 2240 East 3rd St., Dayton, Ohio 
Technipower, inc., Benrus Center, Ridgefield, Conn. . P 2112,2113 
Tele.signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Todd Prods. Corp., 28 laurel St., Hicksville, N. Y. 
Transformer Electronics Co., Box 910, Boulder, Colo. 
Transistor Electronics Corp., Box 6191, Minneapolis, Minn. 
Trygan Electronics Inc., 111 Pleasant Ave., Roosevelt, N. Y. 
Unitron, 1624 N. First St., Garland, Texas 
Varo inc., 1600 Dallas North Pkwy., Plano, Tex. 
Vecltir Engineering, inc., 58 Brown Ave., Springfield, N. I. 
Viking Moduies, Inc., 223 Crescent St., Waltham, Mass. 
Wanlass Eiectric Ca., Industrial Prods. Div., 1540 E. Edinger, Santa Ana, Calif. 
Ward Leonan!, 31 Soulh St., Mount Vernon, N. Y. 
Wesco Electrical Ca. Inc., 27 Olive St., Greenfield, Mass. 
Zaring Inds., Inc., Box 471, Carmel, Ind. 
Abtronics, Inc., Box 712, livermore, Calif. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Allen·Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
Allis, Louis Co., 6702 industriai Loop, Greendale, Wisc. 
Alpha Scientific, Inc., 460 Roland Way, Oakland, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Rectifier Corp., 116·15 15th Ave., College Point, N. Y. 
Applied Eictrns. Corp. of N. I., Box 43, Metuchen, N. J. 
Applied Technology Corp., n03 Grand Ave., Maspeth, N. Y. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Bergen labs., Inc., 60 Spruce St., Paterson, N. J. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Borg·Warner Controls, 3300 S. Halladay, Santa Ana, Calif. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. J. 
Bullock MagnetiCS Corp., 2805 Metropolitan Pi., Pomona, Calif. 
CGS Units, Inc., 73 Saginaw Or., Rochester, N. Y. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Chicago Condenser Corp., 3255 W. Armitage Ave., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Cedar Rapids, iowa 
Collins Radio Co., Dallas, Texas 
Continental X·Ray Corp., 1536 Clybourn Ave., Chicago, III. 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. J. 
Diamond Repeater Co., 55 Main St., Madison, N. J. 
Diversified Power Co., Inc., 15223 Greviilea Ave., lawndale, Calif. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
Electro-Standards labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fairlane Electronics, Inc., Box 335, Long Valley, N. J. 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
Fidelity Amplifier Co., 1633 N. Halsted St., Chicago, III. 
GPS Instrument Co., Inc., 14 Burr St., Framingham, Mass. 
Galaxy Electronics, 10 South 34th St., Council Bluffs, Iowa 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gladding-Keystone Corp., 179 River St., Oneonta, N. Y. 
Glenn Pacific, 703·37th Ave., Oakland, Calif. 
Glentek, inc., 1557 7th St., Santa Monica, Calif. 
Graftx, Inc., Box 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Hughes Aircraft, Aerospace Gp., Cenlinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
ITI Eiectronics Inc., 369 lexington Ave., Cliftun, N. J. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
industrial Elctrn. Res. Ent., 881 Hurlingame Ave., Redwood City, Cal. 
Industrial Instrs. Ltd., Staniey Rd., Bromley, Kent, England 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 
intemationai Energy Conversion, Inc.; 430 Kirby St., Garland, Tex; 
Intml Corp., 5555 West 78th St., Minneapolis, Minn. 

POWER SUPPLIES. 400 .. CPS INPUT ONLY. 

Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Lectrotech, Inc., 1221 W. Devon Ave., Chicago, Iii. 
Lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
Light Electric Corp., 214 lackawanna Ave., Newark, N. J. 
linear Systems, Inc., Box 1103, Watsonville, Calif. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Maxwell labs., tnc., 9244 Balboa Ave., San Diego, Calif. 
Microdot Magnetics, Inc., 5960 Bowcroft St., Los Angeles, Caill. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Model Rectifier Corp., 5300 21st Ave., Brooklyn, N. Y. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
Motor Generator Div., EE·61, Troy, Ohio 
Neutronic Assocs., 4 Hawthorne St., Farmingdale, N. Y. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St.. Toronto, Ont., Can. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Northeast Scientific Corp., 30 Wetherbee St., Acton, Mass. 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Oe~o Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pace Comms. Corp., 24049 S. Frampton, Harbor City, Calif. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Plastic Capa,itors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase instr. Co., 126 E. Fourth St., 8ridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Preferred Electronics, Inc., Main line Dr., Westfield; Mass. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Rapid Electric Co., 1300 Herschell St., Bronx, N. Y. 
Rectifier Engrg. & Supply. 8754 Big Bend Blvd., St.lOuiS, Mo. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
SBO Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Scintillonics, Inc., Box 701, Ft. Collins, Colo. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Solidstate Controls, Inc., 600 Oakland Park Ave., Columbus, Ohio 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
TOC Div., P.O. Box 365, littleton, Mass. 
Ther Elec. & Machine Works, 17 S. Jefferson St., Chicago, III. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wis~ 
Triple·A Specialty Co., 5750 West 51st St., Chicago, III. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Yoltex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Welex Electronics, Box 986, Sliver Spring, Md. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

POWER SUPPLIES. 400 CPS INPUT ONLY. 
D·C OUTPUT. VOLTAGE REGULATED 

ACDC Electronics Inc., 2979 North Ontario St., Burbank, Calif. 
ADC Products, 8405 Cambridge 51., Minneapol", Minn. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. ..... p 1B31 
Abbnll Transistor Labs, Inc., 5200 W. Jefferson Blvd., Los Angeles, Calif. 

P 1B34, 1840-1B43 
Acme Electric Carp., 28 Water St., Cuba, N. Y. ............. P 1B33 
Aerospace Avionics inc., 1500 Ocean Ave., Bohemia, N. Y. 
Aritech Corp., 130 lincoln St., Brighton, Mass. .............. p 1285 
Arnold Magnetics Corp., 11264 Piaya Ct., Culver City, Cal. 
Astro·Metrix Corp., 125 W. Providencia Ave., Burbank, CaIH. 
Avlel Corp., 1130 E. Cypress St, Cavina, Calif. 
Basler Electric Co., Box 269, Highland, iii. ............ ..... P 101B 
Beckman Instr. Inc., Helipot DiY., 2500 Harbor Bivd., Fullerton, CaIH. 
Bulova Watch Co., Inc., Elctrns. DiY., Servo Prods., 61·20 Woodside Ave., 

Woodside,N. Y .................................... P 2659 
C. E. A. Div Berkleonics, Inc., 1221 S. Shamrock, Monrovia, Calif. 

P 1874,18B4 
CTS of Canada, Ltd., 80 Thomas St., Slreetsville, Ont, Can. 
Christie Electric Corp., 3404A W. 67 St., Los Angeles, Calif. ,.. p 1B94 
Clifton DiY., Marple at Broadway, Clifton Hghts., Pa 
Cober Elctrns., inc., 7 Gleason Ave., Stamford, Conn. 
Contemporary Electronics, 4B38 West 35th St., Minneapolis, Minn. P 1B96 
Control Circuits, Inc., 66 Tuttle Rd., Middletown, Conn. 
Del Eiectronics Corp., 250 E. Sandford Blvd., Mt. Vernon, N. Y: 
DiYersified Elctms. Co., Inc., 154 San Lazaro AVI., Sunnyvale, Calif. 
Dressen·Barnes Elctms. Corp., 250 N. Vinedo Ave., Pasadena, Calli. 
Djnage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM-li9, Cincinnati, O. 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Elcor Div., Halliburton Co., 2431 Linden Lane, SliverSpring, Md. . 
Electronic Design Labs., inc., Box 7837, Philadelphia, Pa. . . . . . . p 1927 
Eltctronic Measurements, 2 Crescent Pl., Oceanport, N. J. 
Electronic Research Assoc. Inc., 61 Sand Park Rd., Cedar Grove, N. I. 
Elgin Eleclronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Ferratran Eiectronic Co. Inc., 683 Broadway, New York, N. Y. 
Glentronics Inc., 148 E. Alosta, U.S. Hwy. 66, Giendora,Calif. .. p 1960 
Gudeman Div., Gulton Inds., Inc., 340 W. Huron St., Cbicago, III. 
Hi·G inc., Spring St. & Route 75, Windsor Locks,Conn. 
INCOR Instrumentation Amplifiers & Supplies, Inc., 

29 Newtown Rd., Piainview, N. Y. 
lI,tercontinental Elctrn. Corp., Box 151, Falrport,N. Y. 
interelectronics Corp., 550 U.S. Rle; 303, Congers, N. Y. 
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POWER SUPPLIES. 400 CPS. INPUl (Cont'd) 

Kept9 hie., !aHa Sanford Ave., Flushing, II. Y. 
KHovott Corp. 238 High St, Oacunsack, N. /. 
La Marche Mig. Co., 102 BflIdrockDr., Des Plaines, Uf. •.•••. p 1970 
Lambda Electronics Corp., .515 BraadhoHow Rd., MelviNe, N. Y. 

P 2018-2020 
Lllton Data System$OiY., 8OllOWG1Idley, Van NIIJS, Cain. p 2012,2013 
Macarr, Inc. 43&0 BullarUve.,.New York, H. Y. 
Magnetice Inc., 6 RIchter. Ct, t Northport, N. Y. 
Melm Electronics Corporition, 1750 New Highway, farmingdale, .N. Y. 
Metric Enn, 5235 ( Simpson Rd., Mechanicsburg, Pa. .. 
Mftl.EasternJndustries, Inc., B6lllerusalem Rd., Scotch Plains, II. I. 
HIE Corp. 20 Boright All. Kenilworth,N. I. 
Heshaminy Transform~ Co., Ed~on.fu~ong Rd., fu~ong, Pa •. 
Horth Electric Co. Eleclnmetics.DiY., 553 S. Marflet St, Galion, OhiD 
North HHIs Electronics Inc. Alexander PL, Glen Cove, N. Y... . . . p 2056 
Opad Electric Co. Inc.,. 43-12' Walker St., Hew York, N. Y. 
Peerlm Electrical ProdL, 1515 S. Manchester Ave., Anaheim, CaL 

P 2058-2060 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Cora~ Fla. 
Phlneer Magnetics .Inc., 1745 Berfleley St, Santa Monica, CaIR. p 795 
Power Designs Inc., 1700 Shamn Dr., WestbulJ, H. Y. 
Power, I1Ic., 12809 Eagle Ridge Dr. BumsviUe, Minn. 
I'1Iwer Systems Inc., 4023 Del Rey Ave., Venice, Cam. 
Power/Mate Corp., 163 Clay St, Hackensack, N. I, 
Powertec Div., 9168 DeSotoA,e., Chatsworth, Calif. ........ p 2082 
ROAsms., Inc.,.3705 Haven Ave., Menlo Park, Cal. 
Raven Electronics, Inc., 101 W.A1ameda Ave., Burbank, Calit 
Sarensen Operation, Richards Ave. Norwelk, Conn. 
Spellman Hlgh·Voltage ElctmL Cerp. 1930 Adee AVI., Bronx, N. Y. 
Tachnlpewer, Inc., Benris Center, Ridgefield, Con •• 
Todd ProdS. Corp. 28 Laurel Sl, Hicksville, N. Y. ..• • . . . • . p 2115 
Trio Laboratories Inc., 80 DuPont Sl, Plainvle!!, II. Y. 
TlJlen Electronics Inc. 111 Pleasant Ave., Roosavel~ H. Y. 
Unltron, 1624 N. Rrst St, Garland, Texas 
Var. Inc., 1600 DaDas North Pkwy., Plano. Tex. 
Vector Engineering, Inc. 58 Brown Ave., Springfield, N. I. 
Vikinr Modules, Inc., 223 Crescent St, Waltham, Mass. 
Wagner Eleclric Corp., Tung·Sol Oiv., 630 W. Mt Pleasant Ave., Livingston, N.I. 

p 2117 
Wanlass Electric Co., Industrial Prods. DIY., 1540 ( Edinger, Santa Aoa, Calif. 
Ward Leonan!, 31 Soutll SI., Mount Vernon, H. Y. 
Wesco Eleetrical Co. Inc., 27 Olive SI., Greenfield, Mass. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Aerospace Avionic~ Inc., 1500 Ocean Ave., Bohemia, N. Y. 
Allis, Louis Co., 6702 Industrial loop, Greendale, Wisc. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
American Rectifier Corp., 116·15 15th Ave. College Point, N. Y. 
Applied Elctms. Corp. of N. J., Box 43, Metuchen, N. J. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Bergen Labs., Inc., 60 Spruce St., Paterson, N. I. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Cal·Power Corp., 140 Kansas St., EI Segunde, Calif. 
Co" Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Cedar Rapid~ 'Iowa 
Collins Radio Co., Dallas, Texas 
Consolidated Resistance S.ales Corp., 44 Prospect St., Yonkers, N. Y. 
Diversified Pow,r Co., Inc., 15223 Grevillea Ave" Lawndale, Calif. 
EDC (Electro Development Corp.), Box 100,lynnwood, Wash, 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Eleclronic Components Corp., 520 Interstate Rd., Addison,lII. 
Electronic Specialty Co., Conn, Div., 401 Watertown Rd., Thomaston, Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Allo, Calif. 
Fairlane Eleclronics, Inc., Box 335, long Valley, N. J. 
fidelity Amplifier Co., 1633 N .. Halsted St., Chicago, III. 
Glenn Pacific, 703·37th Ave., Oakland, Calif. 
Gientek, Inc., 1557 7th St., Santa. Monica, Calff. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Cain. 
Gullon Inds., Engrd. Magnetics Div" 13041 Cerise Ave., Hawthorne, Cal. 
Horlick, W. I. Co., Inc., 266 Summer St., Beston, Mass. 
Hughes Aircraft Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Walertown. Mas~ 
ITI Eleclronics Inc., 369 lexington Ave., Clifton, N. J. 
Industriallnstrs. ltd., Stanley Rd.,. Bromley, KelJl. England 
Inet·Power, 711 W. Knox. St., Gardena, Calif. 
La Marche Mfg. Co., 106 Bradrock Dr., Des Plains, III. 
lear S~gler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Leland Airborne Products, Div. of AMF Co., Bex 128, Vandalia, Ohio 
Ma~netics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Di,., Sandy lake, Pa. 
Microdot Magnetics, Inc., 5960 Bowcroft SI., Los Angeles, Calif. 
Mcdular Circuits Inc., 4420 Transmission Rd., Phoenix, AriZ. 
Modulir Devices, Inc., 1265 West.135thSt, Gardena, Calif. 
Neff Instrument Corp.,1088 E. Hamilton Rd., Duarte, Cain. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. I. 
Novatronil:s, Inc., Bo~ 878, PompanoSeech, Fla. 
Nuclear Corp. of Amelica, 2 Richwood PI., Denville, N. J. 
Oeco Corp., 712 S. E. HawthQrne Blvd., Portland, Ore. 
Plastic Capacitors, Inc., 2620 N. Clyboum Ave., Chicago,lII. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgepert, Pa. 
Power. Control Corp., Bex 11432, Pittsburgh, Pa.-~ , 
Preferred Electronics, Inc., Main Line Dr .• Westfield, Mass. 
RdF West, 9371 Kramer Av.e., Westminster, Calif. 
Rho Engineering Co., 223.4 Colby Ave., .los Angeles, Cal. 
Robicon Corp., Plum Industr~1 Park, Pitts.bufJh, Pa. 
Rodale Electronics. Inc., 603 Chestnut St., Garden City, N. Y. 
SBD Systems, Inc" 90 RomeSt.,Farmlngdale, N.Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass'. 
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Scott Electronics labs., Box 8474, Universal City, Calif. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. I. 
Semiccnductor Circuits, Inc., 1!M Merrimac St, Woburn, Mass. 
Sentron, Inc., P. O. Drawer 610. New .Milfard, .Conn .. 
Singer-General Precision Inc., 1150 McBride Ave., lillie Falls, N.l 
Spatron, Inc., 715 S. Raymond Ave. Alhambra, Calif. 
Spectran Elctrns. Div., Box 878, Pompano Be8i:h, Fla. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calil. 
Universal Trans~tor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Te~ 
Velonex, 560 Rober,t Ave., Santa Clara, Calif. 
Voltex·Co., Inc., IJ5 Marine St:, Farmingdale, N. Y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Westinghouse .Elec. Corp., DefllllSil Prods., Bex 2278, Pittsburgh, Pa. 

POWER SUPPLIES. 400 CPS INPUT ONLY. 
D·COUTPUT. VOLTAGE UNREGULATED 

ADCProducts, 6405 Cambridge SI., Mlnlltapol~, MIIII. 
AMP fncorporated, Box 3608, HlIrrlsbul1, Pa. . 
AMP Inc., Capilron Dlv., 155 Park St, Elizabethtown, P •• 
Abbott Transistor Labs, Inc., 5200 W. Jefferson BlVd., Les Angeles, CalK. 

. p 1834 
Acme Electric Corp., 28 Water St., Cuba, N. Y. 
Aritech Corp., taO Lincoln St, ar""lon, MasL 
Arnold Magnetics Corp., 11264 Playa CI., Culvor Ctty, CaL 
Astra-Metril Corp., 125 W. Providencla Ave. am.nk, CalK. 
AYleI Corp., 1130 ( Cypress St, Covina, CalK. . 
Bader Electric Co., Box 269, Highland, III. ••. . . • . . . . . . . . . p 10 18 
CTS of Canada, Ltd., 80 Thomas St, Streetsvillt, OOl, Can. 
Christie Electric Corp., 34041 W. 67 St, LOs AngeIex, Calif. ••. p 1894 
Clifton Dlv., Marple alBroadway, Clifton Hghls., PI. p 2664 
Cober Elctrns., Inc., 1 Gleason Ave., Stamford, Conn. 
Condenser Products Co., Box 991, BrooksyHle, Fia. 
Control Circuits, Inc. 66 Tutue Rd., MlddletoWJl, Conn. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernoo, N. Y. 
Dressen·Barnes Elctrns. Corp., 250 N. Yinetlo Ave., Pasadena, Calif. 
Drnage Inc., 1331 Blue Hills Ave., Bloomfield, CUnn. 
E·Tronics, 5901 Noble Ave., Van Nuys, Calif. 
Eagle'Picher Ind., Inc. Amerkan Bldg., Central Pkwy., DepL EEM-&9, Cincinnati, 0 
Elaseo, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Elcor DiY., Halliburton Co., 2431 lindeR Lane, Silver Spring, Md. 
Electronic Design Labs., Inc., Box 7831, Philadelphia, Pa. .•.... P 1927 
Electnmic Researeb Assoc. Inc., 61 Sand Park Rd., Cedar GJ'1IYe, N. I. 
Elgin Electronics, Inc., 21135 W. 12th Sl, Box 1318, Erie, Pa. 
Ferrotran Electronic Co. Inc., 683 BroadwaJ, Hew York, N. Y. 
Clenlnmlc, Inc., 748 E. Alosla, U.s. Hwy. 86, Glend«a, Calif. 
Gudeman DiY. Gulton lmis., Inc., 340 W. Humo St, Chicago, III. 
Intercontinental Elcfm. Carp., Box lSI, Fairpart,H. Y. 
Inlereleclnlnics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Kepco Inc., 131-38 Santon! Ave., Flushing, N. Y. 
KRovolt Corp., 236 High St, HackensaCk, N. I. 
Lllton Data Systems DiY., 8000 Woodley, Van Nuys, Calff. ...• p 2013 
Macarr, Inc., 4360 Bullard Ave. New York, ". Y. 
Melcor Electronics Corporation, 1150 New Highway, ramiagdale, N. Y. 
Metric Engrg., 5235 E. Simpson Rd., Mechanic.ul(, pa. 
Mid-Eastorn lodustries, Inc., B6lllerusalem Rd., Scctch Plains, N. I. 
HIE Corp., 20 Boright Ave., Kenilworth, N. I. 
Neshaminy Transformer Co., Edison·Fu~ong Rd., Furleng, PI. 
North Electric Co., Eleclnlnetics DiY., 553 S. Mmet St., Ganon, Ohio 
Opad Electric Co. Inc. 43-12 Walker $1., New York, II. Y. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anabelm, Cal. 

p 2059,2060 
Peschellnstrs., Inc., Cape Corallnd. Park, Box 847, Cape Coral, Fla. 
Pioneer Magnetics Inc., 1745 Berlleley SI., Santa Monica, Cain. 
Power, Inc., 12809 Eagle Ridge Dr.,. Burnsville, Mum. 
Power/Mate Corp. 163 Clay St, Hackensack, 11.1. 
Powertec Div., 9168 Desoto Ave., Chatsworth, Calif. 
Sorensen Operation, Richards Ave., Norwalk, COIlO. 
Spellman HIgHoltag! Elctrns. Corp., 1930 Adee Ave. arlnx,N. Y. 
Technlpower, Inc., Benrus Center, Ridgefield, Conn. ,.... p 2112,2113 
Todd Prodt Corp., 28 Laurel Sl, HicksYilIe, II. Y. 
Trygon Electronics Inc. 111 Pleasant Av .. , R_lt N. Y. 
Unllron, 1624 N. First St, Garland, Texas 
Varo Inc., 1600 DallaS North Pkwy., Plano, Tex. 
Vector Engineering, Inc. 58 Brown Ave., Springfield, R. I. 
Viking Modules, Inc., 223 Creseent SI., WaltllalO', Mass. 
Wanlass Electric Co. Industrial Prods. DiY., 1540 ( Edinger, Santa Aoa, CaIn. 
Ward Leonar4, 31 South St, Mount Vernon, N. Y. 
Wesco Electrical Co. Inc., 27 Olive St. Greenfield, Mecs. 
Zaring Inds., Inc., Box 4T7, Carme~ Ind. 
Advanced Energy.Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Allis, louis Co., 6702 Industrial loop, Greendale, Wise. 
American Rectifier Corp., 116·15 15th Ave., College Point, N •. Y. 
Applied Elctrn$. Corp. of N. I., Box 43, Metuchen, N. J. 
Atlas Conlrols & Twinco, 10 Cheney St., Dorchester, Mass. 
Autronies Corp., 180 N. Vinedo Ave., Pasadena, Celif. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Bergen labs., Inc., 60 Spruce st., Paterson, N. J. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. I. 
Bullock Magnetics Corp., 2805 Metropolitan Pl., Pomena, Cain. 
Cal·Power Corp., 140 Kansas St, EI Segundo, Calif. 
Century Coil Carp., 1522 N. Clybourn Ave., Chicago, III. 
Chicago Condenser Corp" 3255.W. Armitage Ave., Chicago, III. 
Coil Co. of America, Inc., 221 Washington Sl, Northvale, N. I" 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Consolidated Resistance Sales CorP. 44 Prospect St., Yonkers, N. Y. 
Diversified Pewer Co., Inc., 15223 Grevillea Ave., Lawndale, Calif. 
EDC (Electro Development Carp.), Bo, 100, lynnW()od, Wash. 
EMP Electronics, Inc., Box 2346, Phllenix, Ar~. 
Eastern Dynamics, Inc., Box 276. Bloomfield, Conn. 
Electro·Pacific, Inc., 5782'Tbomwood Dr., Goleta, Cain. 
Beclronic Companenls Corp., 520 interstate Rd., Addison, III. 
Eleelnlnie Specialty Co., Conn, DiY., 401 Watertown Rd., Tbomas\On. Conn. 
Energy systems, Inc" 3180 Hanover St, Stanford IncJl. Pk., Palo Ano, Calif, 
Fidelity Amplifier Co., 1633 N. Halsted St., Chica~o, III. 
Glenn Pacific,. 703-37th Ave., Oakland, Calif. . 

Glentek, Inc., 1557 7th St, Santa Moni!>!, Calif. 
Grafix, Inc., Box 3296, AlbU<juerque, N. M. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Calif. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise. Ave., Hawthorne, Cel. 
Hughes Aircraft, AerospaCe Gp., Centinela Ave. & Teale St.; Cuiver-eity, Cal. 
Hyparlon Inds. Corp., 134 Coolidge A'ffl., Watertown, Mass. 
ITI Electronics Inc., 369 lexington Ave., Clifton, N. 1, 
Industrial Instrs. ltd., Stanley Rd., Bromley, Kent, England 
InetPower. 711 W. Knox St., Gardena, Calil. , 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Cain. 
leland Airborne Products, Div. of AMf Co., Box 1~8, Vandalia, Ohio 
light Electric Corp" 214 lackawanna Ave., Newark, N. J. 
Magnetic~ Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy lake, Pa. 
Microdot Magnetics, Inc .• 5960 !l<lwcrofl St., Los Angeles, Cain. 
Model Rectifier Corp., 5300 21st Ave" Broo~yn, N. Y. 
Modular Circuits Inc., 4420 ~ransmission Rd" Phllenix, Ariz. 
Modular Devices, Inc., 1265 West 135th St.. Gardena, Calif. 
Motor Generator DiY., EE·61, Troy. Ohio 
Neutronic Assocs., 4 Hawthorne St., Farmingdale, N. Y. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. I. 
Oeco Corp., 712 S. E Hawthorne Blvd., Pertland, Ore. 
Plastic Cepacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphaselnstr. Co.; 126 E. FourthSt., Bridgeport, Pa. 
Pewer Control Corp., Box 11432, Pittsburgh, Pa. • 
Prec\sion Elctrns. Co., 427 Plain St., Marshfield, Mass. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cel. 
Rcbicon Corp., Plum Industrial Park,. Pittsburgh, Pa. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Sect! Electronics labs., Bex 8474, Uniyersal City, Calif. 
SeI·Rex Corporation, 75 River Rd .• Nutley, N. J. 
Semiconductor Circuits, Inc., 163 Merrimac St" Woburn, Mass. 
Sentron, Inc .• P. O. Drawer 610 New Milford, Conn. 
Singer-General Precision Inc., 1i50 McBride Ave .• little Falls, N. J. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Universal Elctrns. Co., 1720 22nd St., Santa Monica, Cain. 
Universal Transistor Prods., Diy. link, 380 Oak St., COpiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Voltex Co., Inc., 1J5 Marine St., Farmingdale, N. y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 

POWER SUPPLIES, 60 OR 400 CPS INPUT. 
D·C OUTPUT, CURRENT REGULATED 

ACDC Ele,lnlnics Inc., 2979 North Ontario Sl, Burbank, CalR. p 1820 
ABC Products, 6405 Cambridge St, Minneapolis, Minn. 
AMP Incorporated, Box 3608, Harrisbul10 Pa. 
AMP Inc. Capltron Diy., 155 Park St., Etlzabethtowll,.PI. 
Acme Electric COIP., 28 Water St, Cuba, N. Y. .•..•..•.•.•• p 1833 
Aempace Avionics Inc., 1500 Ocean All., Bohemia, N. Y. 
Arnold Magneties Corp .• 11264 Playa Ct, Culver City, Cal. 
Astro·Metrix Corp., 125 W. Providencla Ave. Bomnk, cam. p 1860,1862 
AYlel Corp., 1130 E. Cypress SI., Covina, CaIH. 
Basler Electric Co., Box 269, Highlsnd, III. . 
Beckman Instr., Inc., Cedar Grove Oper. 89 Commerce Rd., Cedar Grove, 11.1. 

p 1864 
BulnvaWatch Co., Inc., E!ctrns. Div., Servo Prods. 61·20 Watdslde Ave., 

Woodside, N. Y. 
C. E. A. DiY Berkleonlcs, Inc., 1221 S. Shamrock, Monrovia, Calif, 

p 1874, 1882, 1884 
California S1S. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Christie Electric Corp., 34041 W. 67 Sl, Les Angeles, cain. ... p 1894 
Clifton DiY., Marple at Broadway, Clifton Hghts., Pa. 
Cober Elctms., Inc., 7 Gleason Ave., Stamford, Conn. 
Contemporary Electronles,4838 West351h St, Minneapoll~ Minn. p 1896 
Control Circuits, Inc., 66 Tullie Rd., MiddletoWJl, Conn. 
Del Electronics Corp., 250 ( Sandford B~d., ML Vemon, N. Y. 
Deltron Inc., Wissahickon Ave., North Wales, Pa. 

. Digital Equip. Corp., 146 Main SI., Maynard, Mass. 
Dressen·Barnn Elclms. Corp., 250 N, .Vinedo Ave., Pasaileoa, Calif. 
Bynage Inc., 1331 mue Hills Ave., Bloomfield, Conn. 
Eagle-Picher Ind., Inc., Americao Bldg., Central Pkwy., Dept E£M.69, Cinetnnati, O. 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. . . . . . . . • . . . .. P 1925 
E1eor DiY. Halliburtcn Co., 2431 linden Lane, Silver Spring, Md. p 1919 
Electronic Design Labt, Inc., Box 7837, Philadelphia, Pa ••.••• , p 1927 
Electranic Measurements, 2 CresceJII PI., Oceanp~ N.I. .••. p ·1931 
Eleclnloic Research Assoc. Inc •. 61 Sand Park Rd. Cedar Grm, H. J. 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Ferrolran Elletr.onic Co. Inc., 683 Broadway, New Yorfl, N. Y. .. p 1947 
freed Transformer Co., Inc., 1795 Werfield St, Brooklyn, N. Y. p . 1366 
Gates Electronic Co., Inc., .256 Van Nest Ave., Bronx, N. Y. .... p 1951 
&ientronics Inc., 748 (Alasla, U.S. Hwy.66, Blendera, CalH. •• p 1960 
Heath Co., Dept 180, Benton Harbor, Mich. 
Hewletl.packard, II. J. DiY., 110 Locust AYe., Berlleley NIlS., N.I. p 1964 
Holt Instrument Labs, P.O. Box 230, Oconto, Wise. .... . . . . . P 1398 
IHCOR Instrumentation Amplifiers & SUpplies, Inc. 

29 Newtown .Rd" PliIII,lew, N. Y. ...................... p 1404 
InstruLab, Inc., 1205 Lamar St, Dayton, Ohio .. , . . • . . . . . . . .. P 1968 
Interelectronics Corp., 550 U.s. Rle. 303, Congers, N. Y. 
lulle Research Lab Inc. 211 W. 61st St. He" York, N. Y. 
Keithley Instruments, Inc. 28175 Aurora Rd., Cleveland, Ohio 
Kepco Inc., 131-38 Sanfard Ave., Flushing, II. Y. 
p 1972, 1973. 1977, 1980, 1982~1984. 1986, 1989, 1990. 1994, 1997 

Klkusul Elctrns. Corp., 3-1175, Sbinmamko·HigaSfll, KawasailloCIIJ, 
Kanagawa·Pref.,lapan .................. " .. . .. •• .. p 1969 

Kilovolt Corp., 238 High St, Hackensack, N •. L 
La Marche MIg. Co. 102 Bradrock Dr., Des Plaines, m. ., . . . . P 1970 
umbde Electronics Corp. 515 'roadhollow Rd., MelYIIle, N. Y. 

p 2036, ~8-2040 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Melcar Eleclnlnic, Corparation, 1750 Hew Highway, Farmingdale, N. Y. 
MiUastem Induslries.lnc., .B6llleIllsalellJ Rd., SCtIch PIaiIIs, N. I. 

'. .. .' P 2047,2049 
Motorola Comm. & Elctms:, Inc., 4501 N, Aupsta .Blvd., Chicage, 10. 
IIIE Corp. 2080right Ave., KenilWorth, N. I. . ..... ,........ P2Q52 
Neshaminy Transformer Co .. , Edlson·Furlong Rd., F1I1ioI!g, Pa. 



Neutronic Corp., Box 625, SI. Louis, Mo. 
North Electric Co., Electronetics DiY., 553 S. M,rket St, G,lion, Ohio 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. •. . . p 2056 
Opad Eleclric Co. Inc., 43·12 Walker St., New York, N. Y. 
Pioneer Magnetics In~, 1745 Berkeley St, Santa Monic" C,lif. 
Power Designs Inc., 1700 Shames Or., Westbury, N. Y. ....... p 2069 
Power, Inc., 12809 Eagle Ridge Dr., Burnsville, Minn. 
Power Systems Inc., 4023 Del Rey Ave., Venice, Calif. 
Power/Mate Corp., 163 Clay St, Hackensack, H. J. 
Powertec DiY., 9168 D.Soto Ave., Chatsworth, Calif. 
Princeton Appll.d Research Corp., Box 565, Princeton, H. J. 
Quan·Tech Laboratories In~, 43 S. Jeff.rson Rd, Whippany, N. J. 
Rosemount Plug·ln Inc., ComponentS,'es, 1416 Lebanon Rd., Nashville, Tenn. 

p 2085 
Schauer Mfg. Corp., 4516 Alpine Ave., CinCinnati, Ohio 
Sola Electric Div., 1717 Buss. Rd., Elk Groye Village, III. ...... p 2090 
Sorensen Operation, Richards AYe., Norwalk, Conn. P 2100-2103 
Spar Electronics, 7969 tnglneer Rd., San Di.go, Calif. 
Spellman High·Voltage ElctrnL Corp., 1930 Ade. A.e., Bronx, N. Y. p 2095 
Staco, Incorporated, 2240 East 3rd St, Oayton, Ohio 
Technipower, Inc., Benrus Center, Ridgefield, Conn. ........ P 2112 
Tele·Slgnal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Todd Prodl. Corp., 28 Laurel St, Hicksville, H. Y. .. P 2116 
Trio laboratories Inc., 8D DuPont St, PlainYiew, N. Y. 
Trygon EI.ctronics Inc., 111 Pleasant Ave., Rooseyelt, N. Y. 

p 2127,2128,2131 
Unltron, 1624 N. First St, Garland, Texas 
Universal Voltronies Corp., 27 Radio Circle Dr., Mt Kisco, N. Y. P 2137 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. P 2139 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. J. 
Wanlass Electric Co., Industrial Prods. DiY., 1540 E. Edinger, Santa An~ Calif. 

Ward Leonard, 31 South St, Mount Vernon, N. Y. 
Wesco Electrical Co. Inc., 27 Olive St, Greenfi.ld, Mass. 
Zaring Inds., Inc., Box 471. Carmel, Ind. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Aerospace Avionics, Inc., 1500 Ocean Ave., Bohemia, N. Y. 
Allis, louis Co., Div. litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
Allis, louis Co., 6702 Industrial loop, Greendale, Wise. 
Alpha Scientific, Inc., 460 Roland Way, Oakland, C~if. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
American Rectifier Corp., 116-15 15th Ave., College Point, N. Y. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Applied Elctrn~ Corp. of N. I., Box 43, Metuchen, N. I. 
Atlas Controls & Twineo, 10 Cheney St., Dorchester, Mass. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Bergen labs., Inc., 60 Spruce St., Paterson, N. I. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. I. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. I. 
Bullock MagnetiCS Corp., 2805 Metropolitan PI., Pomona, Calif. 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Carter, I. C. Co., 671 West 17th St., Costa Mesa, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. I. 
Coleman Instruments, 42 Madison St., Maywood, III. 
Collins, G. L Corp., 5875 Obispo Ave., long Beach, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics, lnc., Box 2346, Phoenix, Ariz. 
Eastern Dyoomics, Inc., Bo, 276, Bloomfield, Conn. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro-Standards Labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 

P 2148 

Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Fidelity Amplifier Co., 1633 N. Halsted St., Chicago, III. 
Firing Circuits, Inc., Muller Ave., Norwalk, Conn. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Gas AnalysiS Systems, Inc., Bo, 146, Basking Ridge, N. J. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Glenn Pacific, 703·37th Ave., Oakland, Calif. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Grafix, Inc., Bo, 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Hewlett·Packard Co., 1501 Page. Mill Rd., Palo Alto, Calif. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Ideal Electric & Mfg. Co., E. First & Oak Sts., Mansfield, Ohio 
Industrial Eletrn. Res. Ent., 881 Hurlingame Ave., Redwood City, Cal. 
Industrial Instrs. ltd., Stanley Rd., Bromley, Kent, England 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Instrument Components Co., 15105 Broadway, Maple Hghts., Ohio 
International Energy Cortversion, Inc., 430 Kirby St., Garland, Tex. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
Kruse·Storke Elctrns., 790 Hemmeter la., Mountain View, Calif. 
lP Associates, Inc., 11830 W. Pica Blvd., los Angeles, Calif. 
la Marche Mig. Co., 106 Bradrock Dr., Des Plains, III. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lincoln "ectric Co., 22801 st. Clair Ave., Cleveland, Ohio 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy lake, Pa. 
Magnion, Inc., 144 Middlesex Tpke., Burlington, Mass. 
Mauratron, Inc., 13333 N. Central Expwy., Dallas, Tex. 
Maxwell labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ar~. 
Modular DeVices, Inc., 1265 West 135th St., Gardena, Calif. 
Motor Generator Div., EE·61, Troy, Ohio 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
North Electric Co., 553 S. Market St., Galion, Ohio 

Northeast Scientific Corp., 30 Wetherbee St., Acton, Mass. 
Nuclear Corp. of America, 2 Richwood PI., Donville, N. I. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland,Ore. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Pentronics Corp., 10 Cheney St., Oorchester, Mass. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
PhYSical Electronic labs., 1185 O'Brien Dr., Menlo Park, Calif. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Rapid Electric Co., 1300 Herschell St., Bronx, N. Y. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
SRC Div., Moxon Elctms. Corp., 2309 Pontius Ave., los Angeles, Cal. 
Schooffel Instrument Corp., 24 Booker St., Westwood, N. I. 
Scintillonics, Inc., Box 701, Ft. Collins, Colo. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Seed Electronics Corp., 9 Cypress Dr., Burlington, Mass. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. I. 
Semiconduelor Circuits, Inc., 163 Merrimac St., Wobum, Mass. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. I. 
Solidstate Controls, Inc., 600 Oakland Park Ave., COlumbus, Ohio 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Space Power Assocs., Inc., 161 Brielle Ave., Staten Island, N. Y. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Spectran Elctms. Div., Bo, 878, Pompano Beach, Fla. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Thwing·Albert Instr. Co., 10960 Dutton Rd., Philadelphia, Pa. 
Universal Elctms. Co., 1710 22nd St., Santa Monica, Calif. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Ventron Instrs. CDrp., 144 Middlesex Tpke., Burlington, Mass. 
Voltex Co., Inc, 115 Marine St., Farmingdale, N. Y. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Walden Elelrns. Corp., 223 Crescent St., Waltham, Mass. 
Wl!stinghouse Elec. Corp., Delense Prods., Box 2278, Pittsburgh, Pa. 
Westinghouse Elec. Corp., 7800 Susquehanna St., Pittsburgh, Pa. 

POWER SUPPLIES. 28 VDC INPUT. UP TO 
100 VDC OUTPUT. VOLTAGE REGULATED 

ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. ..... p 1831 
Abbott Transistor labs, Inc., 5200 W. Jefferson Blvd., Los Angel,s, Calij. 

p 1834, 1844, 1846 
Astro·Metrix Corp., 125 W. Providencia Ave., Burbank, Calif. p 1862 
Austron, Inc., 10214 N. Interregional Hwy., Austin, T,x. 
Anel Corp., 1130 E. Cypress St, Covina, Calif. 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont., Can. 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Control CircUits, Inc., 66 Tultle Rd., Middletown, Conn. 
Crestronios, 744 Rocky Loop, Crestline, CaIH. . ..... . 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, H. Y. 

P 1899 
P 1903 

DiYersified Elctms. Co., Inc., 154 San Lazaro Ave., Sunnyvale, Calif. P 1910 
Douglas Microwm Co., Railroad PI., Mamaroneck, N. Y. 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. 
E·Tronics, 5901 Noble Ave., Van Nuys, Calif. 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM·69, Cinclnnall, 0 
Ectron Corp., 8070 Engineer Rd., San Diego, Calif. 
Elasco, In~, 5 Northwood Rd., Bloomfield, Conn. 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. . . . . . . P 1927 
Electronic Measurements, 2 Crescent PI., Oceanport, N. J. 
Electronic Research Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N. J. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brook~n, N. Y. 
Gar Enterprises, 2031 H. Lincoln Ave., Pasadena, Calif. 
Clentronics Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calif. 
Helix Research"Assocs., Inc., 8384 Hercules St., La Mesa, Calif. P 2790 
InstruLab, Inc., 1205 Lamar St, Dayton, Ohio. . P 1968 
Interconllnental Elctrn. Corp., Box 151, Fairport, H. Y. 
Interelectronios Corp., 550 U.S. Rte. 303, Congers, N. Y. 
KGS Elclrns., 2029 N. Lincoln Ave., Pasadena, CaIH. 
Litton Data Systems DiY., 8000 Woodley, Van Nuys, Calif. 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. J. 
North Electric Co., Electronellcs Div., 553 S. Market SI., Galion, Ohio 
Horth Hills Electronics Inc., Alexander PI., Glen Cove, H. Y. .... p 2056 
Pioneer Magnetics Inc., 1745 Berkeley St., Santa Monica, Calif. 

Power, Inc., 12809 Eagle Ridge Dr., Burnsville, Minn. 
Power Systems Inc., 4023 Del Rey Ave., Venice, Calif. 
Power/Mate Corp., 163 Clay St., Hackensack, H. J. 
Powertec DiY., 9168 DeSoto Ave., Chatsworth, Calif. 

P 795,2062 

RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. ........ p 2086 
Spar Electronics, 7969 Engineer Rd., San Diego, Calif. ....... p 2111 
Spellman High·Voltage Elctrns. Corp., 1930 Adee AYe., Bronx, N. Y. 
Technipower, tnc., Benrus Center, Ridgefield, Conn. ........ P 2113 
Todd Prodl. Corp., 28 Laurel St., Hicksville, N. Y. 
Transformer Electronics Co., Box 910, Boulder, Colo. P 2120-2122,2124 
Trio Laboratories Inc., 80 DuPont St, Plainview, N. Y. 
Unitron, 1624 N. First St., Garland, Texas 
Varo Inc., 1600 Dallas North Pkwy., Plano,TI!. .. . .. .. P 2138 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. J. 
Virginia Electronios Co., Inc., 2908 Telestar Ct, Falls Church, Va. 
Wagner Eleclric Corp., Tung-5ol Div., 630 W. Mt Pleasant Ave., Livingston, N. J. 
Wanlass Electric Co., Industrial Prods. Div., 1540 E. Edinger, Santa Ana, Calif. 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Altee lansing, 1515 S. Manchester Ave., Anaheim, Calif. 

POWER SUPPLIES. 28 VDC INPUT 

Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
American Rectifier Corp., 116-15 15th Ave., College Point, N. Y. 
Applied Elctms. Corp. of N. I., Box 43, MetUChen, N. J. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barnes & Reinecke Inc., 35! E. Ohio St., Chicago, III. 
Bergen labs., Inc., 60 Spruce St., Paterson, N. J. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Burns & Towne, Inc., 18·36 Granite St., Haverhill, Mass. 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place, N. Y. 
Comell·Oubilier Electronics, 50 Paris St., Newark, N. J. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
mc (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics,lnc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Fairchild Controls, 423 National Ave., Mountain View, Calif. 
Fairlane Electronics, Inc., Box 335, long Valley, N. I. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, Cal. 
Horlick, W. I. Co., Inc., 266 Summer St., Boston, Mas'. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Industrial Elctm. Res. Ent., 881 Hurlingame Ave., Redwood City, Cal. 
Industrial Instrs. ltd., Stanley Rd., Bromley, Kent, England 
leet·Power, 7ll W. Knox St., Gardena, Calif. 
Instrument Components Co., 15105 Broadway, Maple Hghts., Ohio 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Introl Corp., 5555 West 78th St., Minneapolis, Minn. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
leland Airbome Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. I. 
Oeco Corp., 712 & E. Hawthorne Blvd., Portland, Ore. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Powercube Corp., 214 Calvary St., Waltham, Mass. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Scott Electronics labs., Box 8474, Universal City, Calif. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. I. 
Solidstate Controls, Inc., 600 Oakland Park Ave., Columbus, Ohio 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Spectran Elelrns. Div., 80x 878, Pompano Beach, Fla. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Ther Elec. & Machine Works, 17 S. lefferson St., Chicago, III. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. I. 
Universal Elctms. Co., 1720 22nd St., Santa Monica, Calif. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Velonex, 560 Robert Ave., Santa Clar~ Calif. 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Wabash MagnetiCS Inc., Box 708, Wabash, Ind. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

POWER SUPPLIES. 28 VDC INPUT. UP TO 
1.000 VDC OUTPUT. VOLTAGE 
REGULATED 

ADC Products, 6405 Cambridge St., MinneapOlis, Minn. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron DiY., 155 Park St., Elizabethtown, Pa. ..... p 1831 
Abbott Transistor Labs, Inc., 5200 W. Jefferson Blvd., Los Angeles, Calif. 

p 1834, 1844- 1847, 
Astra·Metrix Corp., 125 W. Providencia Ave., Burbank, Calil. ... p 1862 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. . 
Anel Corp., 1130 E. Cypress St, Covina, Calif. ............. p 1865 
CTS of Canada, Ltd., 80 Thomas St., StreetsYille, Ont, Can. 
Control Circuits, Inc., 66 Tuttle Rd., Middletown, Conn. ....... p 1899 
Crestronics, 744 Rocky Loop, CresUine, Calif. ............. p 1903 
Del Electronics Corp., 250 E. Sandford Blyd., Mt Vernon, N. Y. P 1902 
Diversified Elctrns. Co., Inc., 154 San Lazaro Ave., Sunnyvale, Calif. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Eagle'Picher Ind., Inc., American Bldg., Central Pkwy., Dept EEM-69, Cincinnati, O. 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Electronic Measurements, 2 Crescent PI., Oceanport, N. J. 
Electronic Research Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N. J. 
Gar Enterprises, 2031 N. Lincoln AYe., Pasadena, CaIH. 
Glentronies Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calif. 
Interelectronios Corp., 550 U.S. Rte. 303, Congers, N. Y. 
KGS Elctrns., 2029 N. Lincoln Ave., Pasadena, CaIH. 
Macarr, Inc., 4360 Bullard Ave., Hew York, N. Y. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. J. 

eem/1969 2lT 



POWER SUPPLIES. 28 VDCINPUT'CCorit'dl 

/1I11'III £laclric Ce. E1ictranttIcs Diw. 55) $.1IIrke! st.; SaIIiIn, iNli~ 
,... MapeIIH 1Ic., 1745 Berkeley st.; Salll Mania, CIIII. 

.p 795.2062 
PMr/Mate Carp., 183 CIay.st., Hackensack, III 
l'Irnrtee DI'I. 91&8 Da$OII An. C~ Calli. . 
Sjellman mp.voJlap EIcIm. CI/J .. 1930 Adll Aft. BrDu, N. Y; 
Technlplwer, IIC., Bell'll CutIr, R'rdgellelll, Cann. .• , •• ,. , p 2113 
Tdd Pndl C",", 28 IaIIII st., H1cbVI11 .... Y. 
TIarlsfomIr EleCtraIleS Co. BuIll; Beulder, Cole. p212O,2121,.2124 
Tria Lalrarallrles Inc., 8O·DIl'lntst., PIaIDltw, N. Y. ' 
UnItrGll, 1824 N. First St, GaIIarId, TIUS . , 
Vara Inc. 1&110 DaAas IIDI'Ik Pkwy., PIUo, To. 
Vector Enatlllerill£ Inc. 58IrMAfe. SJrIqIilId, M., I. 
Venus Scleatltic ,Inc.; 381 Smitlt st., HicksVIlle, N. Y. ..!,.... p 2142 
WapI! Eleclric Corp., Tung.sll OIY., 630 W. It PI_I Ave., LlYlnptell, N. J. 
Winlass Electric Co., Indaslrial Prads. DIY., 15411 L EdiDPr, Saeta Au, CaiN. 
ZuIq Inds., lie., Bee 477, enel, Ind. 
Advanced Energy Convarsion, 1918 Menalto Ava., Menlo Park, Cain. 
Alto Scientific Co., Inc., 4083 TranSjHlrt St, Palo Alto, Calif. 
American Rectifier Corp" 116-15 15th Ave., College Point N, Y. 
Applied EIcIrnL Carp. of N. J.;' Box 43, M&tllcllen, N. J. 
Atlas ContrDls & TwincD, 10 Cheney St" Dorchester, Mass. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barnes & Reinecka Inc., 351 E. Ohio St, Chicago; III. 
Bogue Eleeltic Mig. Co" 52 Iowa st., Paterson, N.J. 
Bullock Magnetics Corp., 2805 MlII'1Ipolifan PI, Pomona, CalR. 
Coil Co. of America, Inc., 221 Washington st.; NortIIvale, N. J, 
CDllins Radio Ct., Cadar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
Dero Research & Development Corp., Bl'1I8dway & Park Ave., Huntington, N, Y. 
Diversifted Power Co" Inc., 15223 Grevillea Ave., Lawndale, CaIH. 
Dorsett Beelronics, Box 36, Tulsa, Okla, 
roc (Eleclro Development Corp.), Box 100, Lynnwood, Wash. 
EMP Electronics, Inc" Box 2346, Phoenix, Ariz. 
Eas!ern D~namics, Inc., Box 276, Bloomfield, Coon. 
Electronic Specialty Co., Conn, Div., 401 Watertown Rd., Thomaston, Conn. 
Fairlane Electlllnics, Inc., Box 335, Long VaHey, N. J. 
Glentek, Inc., 1557 7th St" Santa Monica, Calif. 
Grafix, Inc" Box 3296, Albuquerque, N. M. 
Guide Industries, Inc" 11855 Wicks St, Sun Valley, Calif. 
Culton Inds., Engrd. Magnetics Div., 13041 Cer~e Ave" Hawthorne, Cal. 
Horlick, W, I, Co., Inc,; 266 Summer st., Boston, Mass. 
Hughes Aircraft, Aerospace Gp" Centinela Ail. & Teale St., Culver City, Cal, 
HyperiGn Intis. COIp., 134 Coalidga' Ave., Watertown, Mass. 
Industrial Elctrn. Res. Ent, 881Hu~ingame Ava., Redwood City, Cal, 
Inet·Power, 711 W, Knox St., Gardena; Calif. 
Instrument Componenls Co., 15105 Broadway, Maple Hgbls" Ohio 
Intral Corp., 5555 IY!st 78th St., Minneapolis, Minn. 
wr Sieater, Inc., 3171 S. Bundy Dr" Sante Monica, CaIH. 
Linear Systems, Inc., Box. 1103, Watsonville, Calif. 
Magnetics Inc., Kemco Div., SandY Laka, Pa. 
Microdot Magnetics, Inc., 5960 Bowcroft st., Los Angeles, Calif. 
Micmsemiconductor Corp., 11250 Playa Ct., Culver City, CalH. 
Modular Circuits Inc., 442jl Transmission Rd" Phoenix, Ariz. 
ModUlar Deyices, Inc., 1265 West 135th St,; Gardena, Calif. 
North Electric Co" 553 S. Market st., Galion, Ohio 
Novatronics, Inc., Box 878, Pompano Beach, Fla. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. 
Deco Corp., 712 S. E. Hawthorne Blvd" Portland, Ore. 
Plasfic Capacitors, Inc. 2620 N. Clybourn Ave., Chicago, III. 
PoIyphese Instr. Co" 126 E. Fourth St" Bridgeport, Pa. 
Power Contral Corp., Box 11432, Pittsburgh, Pa. 
Powercube COfj)., 214 Celvary St" Waltham, Mass. 
RdF West, 9371 Kramer Ave" Westminster, Cal", 
Rho Engineering Co" 2234 Colby Ave., Los Angales, Cal. 
Ram Meter, Inc., 11110 Hilton Rd" Ferndale, Mich. 
RsIIlco, Inc., 610 Pontius Ail., N., Seatue, Wash, 
SBD Systems, Inc., 90 Rome St, Farmingdale; N. Y. 
SKG AsSOCiates, Inc" 206 Eustis st., Boston, Mass. 
Scott Electlll~ LabL, Box 8474, Universal City, Calif. 
Slnger-General Precision Inc" 1150 McBride Ave., Little Falls, N. J •. 
Sonex Inc., 20 East Hennan st., Philadelphia, Pa. 
Space Power Assocs" Inc., 161 Brielle Ave" Staten Island, N. Y. 
. Spafron, Inc" 715 S. Raymond Ave., Alhambra, Cain. 
Stable Dynamics Carp., 8098 Engineer Rd" San Diego, CaIH. 
Ther Elec, & Macbine Works, 17. S, Jefferson St., Chicagg. III. 
Universal Transistor Pllld~, DiY, Link, 380 Oak St, Copiague, N. Y. 
VIIO General, Garland Bank Bldg., Ga~and, Tex. 
Velonex, 560 Robert Ave., Sa"" Clara, CaIH. 
Voitex Co., Inc" 115 Marine St" Farmingdale, N, Y. 
Wabasil Magnelics Inc., Box 700, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 SWan St., Huntington, Ind. 
Walden Elelrns. Corp., 223 Crescent St" Waltham, Mass. 
Xenon Corp., 39Commereial St., Medford, MasL 

el'.1ro1leS lie., 748 L _ UJ.IIIy; 88, Glendon; CallI. 
IntereIectroiIlH Corp., 55O.UiS. Rte. 303, Co.., N. Y. 
IhnII Corp., 238 HIP st., Hackerrsact. N. L . 
N!rIII Electric Ce. Elac\I1nIllcsDiY., 553 $.'" st., GIIIoD, 0Il10 
PIerIess EIecIriCII Pnds.;1515 tMnncllester Ail. blkelrl, Cil I,· 

'.. . '.., .,. p 2059,2060 'IIM« Mapetict Inc., 1745 Belkelirst. Santi Mo., Cam. 
PMrtecO".,II81 DoSabi Aft" ~,Calif. , 

. SpIDllln HIP-Yoltap EIcIrnL Carp., 1130 .... A.~ BrIll, N. Y. p 2095 
~. EIIcIrIc Co. 481 lIIrstIaD st., N. AdurI; MIsI.. . 
TianSforiaer Ellctraala eo. Buill; Ballder, Clit. p 2120,2121,2124 
Uallron, 1624 N. Fht st., 8ar/and, TIUS . 
Ymlnc. 1&110 Dallas NortII PkwJ. Plan .. Tex. 
Veclor EnJineerirl& IRe., 58 IImYn An., SpriqiJIId, N.l 
'enos Stierlliftc Inc. 399 Smith St. Hiclll'lin .. N. Y. • .••••. , p 2142 
Wagnlr Electric Coqt. TIII.sII DIY., 630 W. It PlIISIIIt Ave. LiYingsIIR, .. I. 
WI.I Electrical Co. Inc. 27 01lYl St. ..... 111 Mur.. 
Advanced Energy Conversion, 1918 Menallo Ave., Menlo Park, Calif. 
Alto Scientific Co., Inc" 4083 Transport St., Palo Alto, Calif. 
American. Rectifier Corp., 116-15 15th Ava" CoII.ga Poin~ N. Y. 
Alias Contrals & Twinco, 10 Cheney st.; Dorchester,Mass. 
B & W Elctrn, Res. Labs, 10807 Royal Park, Dallas, Tex. 
Bogue Electric Mig. Co., 52 Iowa St. Paterson, N. J. 
Con Co. of America, Inc., 221 Washington St" Northvale, N. J. 
Collins Radio Co" Cedar Rapids, Iowa 
Collins Radio Co" Dallas, Texas, 
Computer Power Systems, Inc" 722 E. Evelyn Ave., Sunnyvale, CaIH. 
Dero Research & OevelopmenfCorp., Broadway & Park Ave., Huntington, N. Y. 
EDC iElectro Development Corp.), BoX 100, Lynnwood, Wash. 
EMP Electranics, Inc., Box 2346, Phoenix, Ar~, 
Eastern Dynamk:~ Inc" Box 276,8100mfield, Conn, 
General Devices Inc., P.O, Box 253"Princeton, N, J. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Guide Induslries, Inc., 11855 Wicks St, Sun Valley, CaIH. 
Hughes Aircraft, Aerospac.e Gp., Centinela Ail. & Teale St" Culver City, Cal. 
Hyperion lnels. Corp" 134 Coolidge Ave., Watertown, Mass. 
Industrial Elelm. Res, Eat, 881 Hu~ingame Ave., Redwood City, Cal. 
Inlrol Corp., 5555 West 78th St" Mlnneapol~, Minn. . . 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa MD\Iica, Cain, 
Ung Electronics, 1515 S. Mancllester Aue" Anaheim, Calif.· 
Magnetics Inc., Kemco Diu., SandY Laka, Pa. . 
Maxwell Lab~, fIIc., 9244 BaIlJoa Ave., San Diego, Calif. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, CaIW. 
Modular Circuits Inc., 4420 Transmission Rd" Phoenix, Ariz. 
North Eleclrlc Co., 553 S. Market St" Garron, Ohio . 
Nuclear Corp. of America, 2 Richwood PI., DenvUle, N. J. 
Nytron, Inc" 795 San Antonio Rd" Palo Alto, CaIH, 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave" Chicago, III, 
Polyphase Insir. Co., 126 E, FourthSt" Bridgeport, Pa. 
Power Contral Carp" Box 11432, Pittsburgb, PI. 
RIIo Engineering Co., 2234 Colby Ave., Los Angele~ Cal. 
Ram Meter, Inc" 1100 Hilton Rd., Ferndale, Mich. 
Rodale Electronics, Inc" 603 Chestnut st.. Garden City, N, Y. 
SKG Associates, Inc., 206 Eust~ St" Boston, Mass. . . 
Scott EleelroniCs Labs" Box 8474, Universal City,Callf, 
Singor-General Precision Inc" 1150 McBride Ave., Little Falls, N, J, 
Spatran, Inc., 715 S. Raymond Ave., Alhambra, Cam. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego,:Calif. 
Varo General, Garland Bank Bldg" Garland, Tex. 
Velonex, 560 Robert Ave" Santa Clara, Calif, 
Voltex Co., Inc., 115 Marine St" Farmingdale"N. Y. 
Wabash Magnetics Inc" Box 708, Wabash, lnet. 
Wabash Magnetics, Inc., 1375 Swan St" Huntington, Ind. 
Walden Belrns. Corp., 223 Crescent St, .Waltham, MasL 

POWER SUPPLIES. 28 VDC INPUT. OVER 
10.000 VDC OUTPUT. VOLTAGE 
REGULATED 

AMJIIncIfllOl'llIlll, Box 3688, HarrlIIniJl,Pa. 
alP IR., Capltnn DIY. 155 I'Irk st., EIIzIIIetllllwl, 1'1. ••.•• p 1831 
ArnIlllllqntllcs Carp., 11284 Playa Ct, ClIver City; Cal. 

p 1856,1857 
As1n .... lril Corp., 125 W. Providlncla Ave.; BiIllI1lk, CalH. .,. p 1862 
AIIII Carp., 1.1311 LCJpnss st., CovIna, Car~. 
Caber BeImL, lac., 7 Gleason Ave., Stamlanl, COM. 
Del EllCIrenla Carp., 250 L Sandf1lrd BIIII., It YlmGll, N. Y. 
fqla-Picbl! 1111. IIC., Allericu Bldg;, CantrIl PkwJ. Dlpt EEM ... , Clnclnntl, 
EIacIrIIdo ReSlll1:b Assoc.Inc., 87 Sud I'd 1M., CadIr arm,·N. 1 
GlenIrDnles Inc., 748 L AlHIlI, U.s. Illy. 88, Glenllora, CaIH. 
Interelutraaics Clrp. 558 U.s. RIe. 383, ColIters, N. Y. 
KlImit ClIP. 231 HI&' st., Hackensack, .. I. 
Hartl! Electric Co. EIIctra.1IIcs DiY., 553. S. ... st., Gillen, 01110 
I'II~ BICIrIaI Prods., 1515 S. MancRlllr An. Anabllll, CaL 

p 2059,2060 
$pIIImIn HII"'_ ElclrnL CIII(I., 18311 Ad .. An. BrDIII, .. Y.p 2095 
UlltJ'III, 1124 N. First st. Garland, TIUS 
Yllllinc., 1880 Dallas Marti! PkwJ.,PlenI; To. 
YecIIr Ewalnellfrlr. Inc. 58 BI'1IWR Ail. Springftlld, N. J. 

POWER SUPPLIES. 28 VDC INPUT. UP TO VIRUI StientHic Inc., 399 Smith st., Hleknill .. N. Y. ........ p 2142 
10.000 VDC OUTPUT. VOLTAGE Wagner Bectric Corp., TUIIg.sDl DIY., 630 W; MUleasant Ave.,livinptn, N.J. 
REGULATED· W_ Eleelllal Ca. Inc., 27 OIiYI St, lreInfIeW Mass. 

ABC PAdlCls, .. Camilrldp St, Minnupalis, MIluL Advanced Energy ConVersion, 1918 Menallo Ave. Menlo Park, CaIH. 
AMP Incarporslld, lox_,lIIrrl_P,. Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
AMP 1IIc., CapltnR DIY., 155 Pari! st., ElizHelklowl, PI. ••••• p 1831 American Rectifier Corp., 116-15 15th Ave., ColI.ge Point N; Y. 
AkbeIt TransJSlDr lair .. Inc~ 52DDW. JIIlenO. BItd., Los bpllt, Calf. B & W E1clm. ReL Labs, 10807 Royal Park, Dallas, To. 

p 1834, 1845,1841 Bogue Electric Mfg. Co., 52 IGwa st., Pa!erlOn, N. J. -
As1n-Melrll Carp., 125 W,PlOIidmia AYe:,. BIrIIIInk, CalIf. ••• ' p, l862 coB Co. of Anierlca, Inc., 221 Washington st.':'Northval., /I; J. 
Aostran, Inc. 10214 N. Interregilnalllly., AIIII .. To. Collins Radio Co" Cedar Rapids, Iowa 
AIIII Carp. 1130 L Gyp_st.; CavIU, CaiN. . Collins Radio Co" ~Ias, Texas 
Cober Elclrns., Inc., 7 GIIISIII Aft., StaIrIanI, COIn. 0110 Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Central ClrCliII, Inc.; .. TItIIir at" Mlldl .. , Cana.' . • .• • •. . pl899 EDC (Elecfl'1l Development Corp.), Bpx .100, Lyn~, WasIl. 
Del EllClrenla Carp., 211 ~ Salllftrd 8l1li., It Veraon"II •. Y. ,- Gladding.i(eysfOne Corp" 179 Riv~r st., Oneonta, N. Y. 
Dlnrsflad EIcInis. eo. Inc. 154 Sa. IJDra Aft. SnrQale,. CI!'" . Grafix, Inc., Box 3296, Albuquerque,N. M. , , . 
DlrraIas Microwave Ct., RaDrm Pl, IHlII1I_ N."l, . ':. .Guide tndustrles, Inc., 11855 Wicks St" 'Sun Valley, Calif. 
Ea&l1.picbll'-d.lnc., AmtrInaBidg. Centnrl Pk'IJ.DaplEEM-89;ClnIlnaltl,D ; I Hughes Aircraft, Aerospace Gp., Ceirtinela AV8.JUeale St, Culver tity, Cal; 
EIIcIrIIIc'lItsHnb AmI. JQ;, 87 Sand PartIM~ CUIt,tIIIn; If. I. " Hyperion IndL.Corp;,134 Coondge Ave. Watertown; Mass: ,., , 
GIllS EllClrenic Ct.,~ 258 van Nell An., Broil, .. Y. . , Inlrol Corp., 5555 WlISt 78th St" MinneapDlis,Minn: 

218 eem/1969 
Lear .$fe,RIer, Inc" '3171 S. BUndY Dr., Sante Mor\lc:i,. . Calif.' 
Ling Eletponics, 1515 S. Mancllelllr Ave., ~im, Cal"; 

Magnetics Inc., Kemco DiY., Sandy lake,PI. 
MaxwelI.LabL,Jnc., 9244<9alboa A'/J" San Diego, Calif. 
MicrosemicOnductor.Co/p,;1125O Playa Ct, Culver. City, Cain. , 
Modular Circuits Inc:, 4420'TIarlsniission Rd., Phoenix, Ar~. 
Nortl! Electric Co. 553 S. Market st., Galion, D.hio 
Nytron, Inc., 795 San Antonio Rd.,' Palo ,Allo, CalH. . . 
Plastic Capacitor'S, Inc .• ~O N. ClybOurn Ave;, Chicago, 01.·· 
Polyphase Instr. Co., 126 E,.fourth St., Bridgaport, Pa, , 
Power Contral Cprp., Box 11432, Pittsburgh,' PI. 
Scott E1eelronics Labs., Box 3474, Univel$lll City, Calif, 
TIJC DiY. P.O. Box 365; tittletol1"Mass. 
Varo General, Gariand Bank Bldg;, Garland, Tex. 
Velonex, 560 Robert Ave., Sanll Clara, Calif. 
Wlmsh Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 SWan st., Huntington, Ind. 
Walden EIClrns. Carp" 223 Crescent St., Waltham, Mass. 

POWER SUPPLIES. 28 VDC INPUT. 
D·C OUTPUT. UNREGULATED 

IDC Pndtrcll, 1405 Call1lirWp st., Minnaapelis, MlnL 
AlP Incorplrllld, Box 311111,Hanislllrt 1'1. 
AlP 1IIc., Capltnn DiY., 155PR St, EIIzHetIdIwn, PI. 
AmI'- Mlpetics Carp., 11214 PIIya Cl, .CulYer City, Cal. 
AIIro-MatrII Carp., 125 W. Pmidlncla AYe. Burllank, CalH. 
bsIron, fIIc., 111214 II. Interngllnal Hwy., AuSflI, Tex. .~ 
AIIII Carp., 1130 L GypIlSS st., CDYIna, Calif. 
CTS of Canadl, Lit, 80 TbIlllS St., SIrHtsYiIIe, ORt., C ••• 
C.t EIcIru., Inc. 7 GIIISIII AYe., Stamford, Canl, 
CRlIroI Circuits, lno. &8 Tittle RI'i NIllIIetnrr; Conn. 
CresIroIics, 744 Raely Lalli. eniIDill, CalW. 
Dal Electnnics Corp., 25D L Sa.dlm BIYd.1t Vemn, II. Y. 
Daqils Mlcrowm Co., llallmd PL, MaIlll'1lIeck, N. Y. 
IlJaage lac., 1331 BIQI HIDs Aft. 81101rft11d, ClnlL 
Eagle-Plchl!lnd" Inc" Allerica. Bldg. Central Pkyq., Dept EIM .. 9, Clllcinnat\ O. 
EIam, Inc., 5 Nartflwoed Rd. Blol .. 1lIId, Cann. 
Eleell,nIe Daslp Lalls., IIc. au 7837, PbIIaiIelJr'la. 1'1. •••••. p 1927 
EIICIreIIe RIS"rc~ ...... I •• , 87 Sand Part Rd., Cedar GI'1IVI, N. 1 
Frnd TllInlflrmar Co. IIc., 1715 Weirfleld st., BraDklyn; N. Y. 
IIr Enterprises, 2031 M. UncDIn Aft. Pasadena, Calif. ' 
Gleatro.ics Inc., 748 L Allsts, U.s. HWJ. 68, Glendara, Calif. 
Kalix RISIIICh AssIcI" Inc., 8384 Hercules st., La MaSI, CalH. 
IsIIrcontirlellll Etctm. Carp. Box-151, Fairpnrt, It Y. 
Inteltlectronics COfj)., 550 U.s. HIe. 303, Clngers, N. Y. 
KGS Elella., 2829 N. Linclli Ave. Pasadeu, Cilif. 1I/oQ. Carp. 238 Hlah st., llackenaack, N. 1 
litton Data Systams DIY. 8Il00 WOOdlI7, va. NUll, Clln. 
MIcarr, Inc., 4380 Blilani An. New York, .. Y. 
lIaIrIc Enn, 5235 L SbnplOn Rd.,NecklrllcsHrt 1'1. 
MicraIroII Ca., lac" 145 L Millnil Aft., valley Stlllll, N.Y" 
Milt-Ealllrn Induilrles, Inc., 180 lerasolell Rd. Scall:ll Pllin~ N. 1 
Harlk Electric Co, Electlllnaticl DIY., 553 S. lWkil St, 811100, lIIrlo 
DJlld Elnclrle CIL Inc., 43-12 Walur 51., New York, N. Y. 
Pee~ess B.eIIlcal PIIds.; 1515 S. IIlncbster An. Anahellni cal 

• p 2059.2060 
Pioneer MapntIcs Inc. 1745 Berkeley st., Sanll Monica, CIIN. 
PMr, Inc., 12809 EIgII Ridge Dr., BurmHle, Minn. 
PMrlllc DIY., 9181 fIeSIto Ave. CI1ataWIrth, Calif. 
Splr BlCIrenics, 7169 En&ineer Rd. Sao Dllp, Calif. 
",1II1II HI&lr-Yaltap ElclrnL CIII(I., 1130 AdM Aft. II'1IU, N. f. P 2095 
Sp. Electric Ca., 481 ManUl st., M. Adams, Mast 
T,dd Pradl. Carp;, 21 Laml st., Hicksvilll\ N,Y; . 
TIlIRlformer Electranlea Ca." Bu 910, 101 der, Calo. 
Unllrtn, 1124 N. First st., IIrlllnd, Tms 
Yaliine. 1&110 Danas Narth Pkwy., Planl, TIL 
Vector EIglnnrlll£ Inc.; 58 BrtWIIAYI" Springfield, N. I. 
VI.I. Scleatific IftC., 389 Smith st., HIcksYUle, N. Y .. 
WIper Eleellic Carp., Tlng.sDl DIY., 630 W. It Plllsani Ave. LlYingslln, N. J. 
WIIIIIss Electric Ct., IIdlSlrlal PAdL HIy., 1540 L Edlnglr, Saeta Ana, Card. 
Word Lacnani, 31 Saatk st., MI.II Vernon, N. Y. 
Zainglrrds. Inc., 811 477, ClrrrlII, II'. 
Advanced Energy Conversion, 1918 Menallo Ave" Menlo Park, Cam. 
American Rectifier Corp" 116-15 15th Ave" Collega Point, N, Y. . 
Applied Elclrns. Corp. of N. I., Box 43, Metuchen, N. J. 
Atlas Controls & Twinco, 10 Cheney St" Dorchester, Mass. 
Autronics Corp., 180 N. Vinedo Ave" Pasadena, Calif. 
B & W Elelrn. Res. tabs; 10807 Royal Park, Dallas, Tex. , 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Bimas & Relnecks Inc" 351£, Ohio st., Chicago, III. 
Bergen La~~, Inc., 60 Spruce st., l'lterson, ft, J. 
Bogue Electric Mig. Co" 52·!owa' st., Pate~n, N. J. 
Bullock Magnetics Corp., 2805 Matropolitan PI., Pomona, CaIH. 
Burns & Towne, Inc;, 18-36 Granite St, Haverhill, Mass. 
Cal·Power Corp., .140 Kansas St; EI Segundo, Calif. 
Century Coil Corp., 1522N. Clybooln Ave., Chicago, III. 
Clare-ElectroSeal Corp" ,946 North Ave., Des Plaines, III. 
Coli Co. of America, Inc., 221 Washington st., NOrthvale, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Diveisified Power Co., Inc., 15223 Grevillea Ave" Lawndale, Calif. 
Dorsett Electmnlcs, Box 36, Tulsa Okla. 
Dyna Technology Inc" 2201 E. 7!h St" Sioux City, Iowa 
roc (Eleelro Development Carp.), Box 100, Lynnwood, Wash. 
EMNlectronics, Inc., Box 2346, Phoenix, Ariz, 
Eastern Dynamics, Inc;, Box 276, Bloomfield, Conn, 
Electronic Specialty Co" Clinn. Div" 401 Watertown Rd., Thomaston; Conn. 
Engineering Assoes" 434 Patterson Rd~, Da~on, Ohio 
ExIde Power Sys. Dlv., Box 5723, Philadelph,a, Pa. 
Gladding.i(eystone Carp., 179 River SI., Oneonta, N. Y. 
Glentel!, Inc., 1557 7th st., Santa Monica, Calif. 
Grafix, Inc., Box 3296, Albuquerque, N, M' 
Guide Industries, inc., 11855 WlcksSt" Sun Valley, Calif.: 
Gulton 11Ids., Engrd. MagnetitsDiv" 13041 Cerise .Ava.; Hawthorne, Cal •. :; 
Horlick, W, I. Co., Inc., 286 Summer st.,Boston;Masl, . 
Hughes Aircraft, AelO$pacellp" Cantinela Ave. & Teale St" Culver City, Cal,· 
Hyperion Inds, Corp"134 COolidge Ave;, WsIIrtown,t.!ass, 
Industrial Elelm. Res: Ent, 881 Hu,lingamti Ave~,.RedwoodCity, 'Cal. 
Inet·Power, 711 W. Knox St, Garderia; CaIH. . . 
Internllional Energy Co~ljion, Inc., 430 Kirby·st., Garland, lex. 
Inilrtronlcs, Box 342, Pine' 8I'1Iok, N. J. ' 



Jerome Electric Corp., 391 Lakeside Ave., Orange, N. J. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Unear Systems, Inc., Box 1103, Watsonville, Calif. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Microdot Magnetics, Inc., 5960 Bowcroft St., Los Angeles, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Powercube Corp., 214 Calvary St., Waltham, Mass. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Scott Electronics Labs., Box 8474, Universal City, Calif. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Solidstate Controls, Inc., 600 Oakland Park Ave., Columbus, Ohio 
Spatron, ·Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. Y. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Xenon Corp., 39 Commercial St, Medford, Mass. 

POWER SUPPLIES, ARC LAMP 
AMP Inc., Capitron Dlv., 155 Park St., Elizabethtown, Pa, 
Acme Electric Corp., 28 Water St., Cuba, II. Y. 
CML Inc., 350 Leland Ave" Plainfield, N. J. ................ p 188B 
Christie EI"tric Corp., 3404A W. &7 St., Los Angeles, Calif. p 1B94, 1B95 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon, N. Y. P 1902 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Illumination IndL Inc., &10 Vaqueros, Sunnyvale, Calif. p 1795 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. ........ p 1991 
KilovoH Corp., 238 High St., Hackensack, H, J. 
lAD Electro·Systems Inc., 7 Commercial St, Hicksville, H. Y. .. P 1677 
Macarr, Inc" 4360 Bullard Ave., Hew York, N. Y. ......... . . p 2042 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. J. 
NWL, Inc., Box 455, Trenton, N. J. 
Opad Electric Co. Inc.; 43·12 Walker St, New York, H. Y. 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. 
Sorensen Operation, Richards Ave., Norwalk, Conn. ....... p 2107 
Universal Voillonics Corp., 27 Radio Circle Dr., Mt Kisco, H. Y. p 2137 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex, 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. J. 
Wanlan Eleclrlc Co., Industrial Prods. DiY., 1540 E. Edinger, Santa Ana, Cain, 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Aerospace Controls Corp., 215 W. 131 SI., Los Angeles, Calif. 
Aimes Inds., Inc., Box 73, Lockport, III. 
American Rectifier Corp., 116-15 15th Ave., College Point, N. Y. 
Bogue Electric Mfg. Co., 52 Iowa SI., Paterson, N. J. 
Eimac, 301 Industr~1 Way, San Carlos, Calif. 
Electro Powerpacs, Inc., 253 Norlolk St., Cambridge, Mass. 
Engelhard Hanovia, Inc., 100 Chestnut St., Newark, N, J. 
Gates, G. W. & Co., Inc., Hempstead Tpke. & Lucille Ave., Franklin Sq., N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ITI Electronics Inc., 369 Lexington Ave., Clifton, N. J. 
Industrial Elctrn. Res. Ent., 881 Hurlingame Ave., Redwood City, Cal. 
lonics, Inc., Electronics Div., 65 Grove St, Watertown, Mass. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
LP Associates, Inc., 11830 W. Pica Blvd., Los Angeles, Calif. 
Light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Miller Electric Mfg. Co., 718 S. Bounds, Box 1087, Appleton, Wisc. 
Mutron Corp., 646 Summer St., Brockton, Mass. 
Oriel Opfics Corp., 1 Market 51., Stamford, Conn. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Fairfield, N. J. 
Rapid Electric Co., 1300 Herschell St., Bronx, N. Y. 
SBO Systems, Inc., 90 Rome SI., Farmingdale, N. Y. 
Schooff'l Instrument Corp., 24 Booker St., Westwood, N. J. 
Strong Electric Corp" Box 1003, Toledo, Ohio 
Sylvania Lighling Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Xenon Corp., 39 Commercial St, Medlord, Mass. 

POWER SUPPLIES. BI-POLAR 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St, Elizabethtown, Pa. 
Abbott Transistor Labs, Inc., 5200 W. Jefferson Blvd., Los Angeles, Calif. 
Avlel Corp., 1130 E. Cypress St, Covina, Cain. 
C. E. A. Div Berkleonics, Inc., 1221 S. Shamrock, Monrovia, Calif. P 1B74 
Caber Elctrns., Inc., 7 Gleason Ave., Stamford, Conn. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. P 1900 
Electronic Research Assoc. Inc., 87 Sand Park Rd" Cedar Grove, N. J. 
Interelectronlcs Corp., 550 U.S. HIe. 303, Congers, N. y, 
Kepcn Inc., 131-38 Sanford Ave., Flushing, N. Y. .. p 1972,1973. 1985 
Microlran Co" Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
Opamp Labs, 172 S. Alta Vbta Bi'ld. Los Angeles, Cain. 
Peschellnstrs" Inc., Cape Corallnd, Pa!k, Box 847, Cape Coral, Fla. 
Power Designs Inc., 1700 Shames Dr., Westbury, H. Y. •.•.••. p 2071 
RCA Elctrn. Components, 415 Soultl 5th St, Harrison, H. J. 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, III, 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
SpragUe Electric Co" 481 Marshall St, H. Adams, MasL 
Technipower, Inc., Ben~ Center, Ridgefield, Conn. 
Todd Prods, Corp., 28 Laurel St, Hicksville, H. Y. 
Unl'/ersaJ Voltronics Corp., 27 Radio Circle Dr., Mt Kisco, H. Y. P 2137 

Varo Inc" 1600 Dallas North Pkwy., Plano, Tex. 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. J. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Calvert Electronics, Inc., 220 East 2ard St., New York, N. Y. 
Chuo Elctrn. Co., ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Collins Electronics, Inc., Old Love Point Rd., Stevensville, Md. 
Components Corp., 106 Main St., Denville, N. J. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dial Products Co., 19·11 Cottage St., Bayonne, N. J. 
Diamond Repeater Co., 55 Main 51., Madison, N. J." 
Diversified Power Co., Inc., 15213 Grevillea Ave., Lawndale, Calif. 
Eastern Dynamics, Inc., Box 276, Bloomlield, Conn. 
Fluke, John Mfg. Co., Inc., Box 7428, SeaUle, Wash. 
Grafix, Inc., Box 3196, Albuquerque, N. M. 
Hewlelt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircralt, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ITI Electronics Inc., 369 Lexington Ave., Clifton, N. J. 
ITT Instruments, In: Aerospace/Optical Div., 15191 Bledsoe St., 
Inet·Power, 711 W. Knox SI., Gardena, Calif. 
Instrument Components Co., 15105 Broadway, Maple Hghts., Ohio 
Joliet Control Corp., Maple & Benton, Box 751, Joliet III. 
Kentrox Inds., Inc., 8735 S.W. Canyon La., Portland, Ore. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Microsemiconductor Corp., 11150 Playa Ct., Culver City, Calif. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Seed Electronics Corp., 9 Cypress Dr., Burlington, Mass. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 

POWER SUPPLIES. CRT 
AMP Inc., Capltron Div., 155 Pari! St, Elizabethtown, Pa. P 1830,1831 

P 1855 
p 1862 

Arnold Magnetics Corp., 11264 Playa Ct., Culver City, Cal. 
Astro·Metrlx Corp., 125 W. Providencla Ave., Burbank, Calif •... 
Austron, Inc., 10214 N. Interregional Hwy., Auslin, Tex. 
Beta Instrument Corp., 377 Elliot St., Newton Upper Falls, Mass. P 1184 
Crestronics, 744 Racily loop, CresUine, Calif. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon, H. Y. p 1901 
Diversified Elctrns. Co., Inc., 154 San Lazaro Ave., Sunnyvale, Calif. P 1910 
Interelectronics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, H. J. 
North Electric Co, Electronetics DiY., 553 S. Market st, Galion, Ohio 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal, 

P 2058 
Pioneer MagnetiCS Inc., 1745 Berkeley St, Santa Monica, Calif. P 2062 
Power Designs Inc., 1700 Shames Dr., Westbury, H. Y. . ..... P 2071 
Powertec Div., 9188 DeSoto Ave., Chatsworth, Calif. 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Spellman High·Voltage Elctrns. Corp., 1930 Adee Ave., Bronx, N. Y. 

P 2094,2096,2097 
Universal VoRronics Corp., 27 Radio Circle Dr., Mt Kisco, N. Y... p 2137 
Varo Inc., 1600 Dallas Harth Pkwy., Plano, Tex. .. P 213B 
Venus Scientific Inc., 399 Smith St, Hicksville, N. y, '" P 2142,2143 
Whittaker Corp., Gencom Div., 80 Express St, Plainview, N. Y.. p 1954 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
American Electronic Controls, 74 Tracey Rd., Huntingdon Valley, Pa. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Computer Power Systems, Inc., 722 E. Evelyn Ave., Sunnyvale, Calif. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
North Electric Co., 553 S. Market St, Galion, Ohio 
Polyphase Instr. Co., 126 [ Fourlh St., Bridgeport, Pa. 
Walden Eletrns. Corp., 223 Crescent St., Waltham, Mass. 

POWER SUPPLIES. D-C INPUT. A-C . 
OUTPUT-SEE INVERTERS. D-C TO A-C. 
D-C TO D-C 

POWER SUPPLIES, DC WELDING 
Basler EI"tric Co., Box 269, Highland, III. 
Christie Electric Corp., 3404A W. 67 St, Los Angeles, Calif. P 1 B94 
Caber Elctrns., Inc., 7 Gleason Ave., ~mford, Conn. ......... P 1657 
Del Electronics Corp" 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Ferrotran Electronic Co. Inc" 683 Broadway, New York, N. Y. 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. 
Macarr, Inc., 4360 Bullard Ave" New York, H. y, ........... P 2042 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, H. I. 
Heshamlny Transformer Co, Edison·Furlong Rd., Furlong, Pa. 
Opad Electric Co. Inc., 43·12 Walker St., New York, H. Y. 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Universal Voltronics Corp., 27 Radio Circle Dr., Mt K~co, N. Y. . P 2136 
Vector Engineering, Inc., 58 Brown Avt, Springfield, N. J. 
American Rectifier Corp., 116-15 15th Ave., College Point, N. Y. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Chuo Elctrn. Co., Ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Diversified Power Co., Inc., 15213 Grevillea Ave., Lawndale, Calif. 
Electro Specialties Corp., 370 Park Ave., Worcester, Mass. 
Eutectic Corp., 4040 172nd St., Flushing, N. Y. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
Glenn Pacific, 703·37th Ave., Oakland, Calif. 
Hughes Aircraft Co., Vacuum Tube Prods. Oiv.,/Welding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Lincoln tlectric Co., 22801 SI. Clair Ave., Cleveland, Ohio 
MagnetiCS Inc., Kemco Div., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Miller Electric Mfg. Co., 718 S. Bounds, Box 1087, Appleton, Wisc. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Model Rectifier Corp., 5300 21st Ave., Brooklyn, N. Y. 
Motor Generator Div., EE·61, Troy, Ohio 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Rapid Electric Co., 1300 Herschell 51., Bronx, N. y, 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
SeI·Rex Corporation, 75 River Rd .• Nutley, N. J. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 

POWER SUPPLIES. ENERGY STORAGE 

Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 
Westinghouse Electric Corp., Ind. Equip. Div., Box 300, Sykesville, Md. 

POWER SUPPLIES. ELECTROPLATING 
EQUIPMENT 

ATR Electronics, Inc., 300 East 4th St, st Paul, Minn. 
Astro·Metrix Corp., 125 W. Providenc~ Ave., Burbank, Calif.. P 1B62 
Basler Electric Co., Box 269, Highland, III. 
Christie Electric Corp., 3404A W. 67 St., los Angeles, Calif. ... P 1894 
Del Electronics Corp., 250 E, Sandford Blvd., Mt Vernon, H. Y. 
Gates Electronic Co., Inc., 256 Van Nest Ave" Bronx, N. Y. ..•• P 1950 
Kepco Inc., 131-38 Sanford Ave., Flushing, H. Y. 
Macarr, Inc., 4360 Bullard Ave., Hew York, H. Y. ...... P 2042 
Opad Electric Co. Inc., 43-12 Walker St., Hew York, H. Y. 
Power Designs Inc., 1700 Shames Dr., Westbury, N, Y. 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Universal Voltronics Corp., 27 Radio Circle Dr., Ml Kisco, H. Y. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. J. 
Bogue Eleclric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Burns & Towne, Inc., 18-36 Granite St., Haverhill, Mass. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Onl., Can. 
Chuo Elctrn. Co., Ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Cyberex Inc., 4399 Industrial Pkwy., Willoughby, Ohio 
Electro-Standards Labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
English Elec. Co., LId., English Elec. House Strand, London, W.C. 2, Eng. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Metaplast Electrochemicals Corp., 915 Westchesler Ave., Bronx, N. Y. 
Miller Electric Mfg. Co., 718 S. Bounds, Box 1087, Appleton, Wisc. 
Rapid Electric Co., 1300 Herschell St., Bronx, N. Y. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
Sigma Sys. Corp., 1703 Oak Lawn Ave., Dallas, Tex. 
Sunshine Scientific Instrumenls, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. Y. 

POWER SUPPLIES. ENERGY STORAGE 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. ..... P 1830 
Acme Electric Corp., 28 Water St., Cuba, N. Y. 
American Technical Ceramics, 1 Norden La., Huntington Sla" N. Y. 
Amglo Corp., 4333 N. Ravenswood Ave" Chicago, III. ......... P 1779 
Beckman Instr., Inc., Cedar Grove Oper" 89 Commerce Rd., Cedar Grove, N. J. 
Christie Electric Corp., 3404A W. 67 St, Los Angeles, Calif. 
Caber Elctrns., Inc., 7 Gleason Ave., Stamford, Conn. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. P 1900 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM.fi9, Cincinnati, O. 
Electronic Research Assoc. Inc" 67 Sand Park Rd., Cedar Grm, H. J. 
Elgin Electronics, Inc., 2035 W. 12th St., Box 1318, Erie, Pa. 
Hadron, 300 Shames Dr., Westbury, N. Y. ................. P 1676 
Interelectronics Corp., 550 U.S. Rte. 303, Congers, N, Y. 
Kepco Inc., 131·38 Sanford Ave., Flushing, H. Y. .. . . . . . . . . . P 1991 
Kilovott Corp., 238 High St., Hackensack, H. J. 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. J. 
Opad Electric Co. Inc" 43·12 Walker St., New York, H, Y. 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847. Cape Coral, Fla. 

Power Designs Inc., 1700 Shames Dr., Westbl/lY, N. Y. 
Power, Inc., 12809 Eagle Ridge Dr., BurnSVille, Minn. 

P 2061 

Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. P 2322 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Spellman High·Voltage Elctrns. Corp., 1930 Adee Ave., Bronx, N. Y. P 2096 
Universal Voltronics Corp" 27 Radio Circle Dr., Mt Kisco, N. Y. P 2136 
Varo Inc., 1600 Dallas North Pkwy" Plano, Tex. 
Vector Engineering, Inc., 58 Brown Ave" Springfield, H. J. 
Abtronlcs, Inc., Box 712, livermore, Calif. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Allis, Louis Co., Div.litton Inds., 427 E. Stewart 51., Milwaukee, Wisc. 
AIIi~ Louis Co., 6702 Industrial Loop, Greendale, Wisc. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Burmac Elctrns., 80 Montauk Hwy., lindenhurst, N. Y. 
Central Scientific Co., 2600 S. Kastner Ave., Chicago, III. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
Energy Systems, Inc., 3180 Hanover St., Slanford Indl. Pk., Palo Alto, Cal~. 
hide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
Globe·Union Inc., 5757 N. Green Bay Ave., Milwaukee, Wise. 
Grafi" Inc., Box 3296, Albuquerque, N. M. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. s., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Go., Vacuum Tube Prods. Div.,/Welding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Inet·Power, 7ll W. Knox St., Gardena, Calif. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, iii. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Rae Co., Inc., 3725 East 13th St., Indianapolis, Ind. 
Resalab, Inc., 4000 Campbell Ave., Menlo Park, Calif. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
TRW Instruments, 139 Illinois St., EI Segundo, Calif. 
Unitek Corp., Weldmatic Div., 1820 S. Myrlle Ave., Monrovia, Calif. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, Inc., 1375 Swan St, Huntington, Ind. 
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POWER ~UPptIEs •. ENERGY'STORAGECCont'd) 

Walden Elctms. Corv., 223 Creieent St., .WaHhIm, Mass. 
Wells Elctrns., Inc., Equip. Div:, 1701 S. Main st., S. Bend, Ind. 

POWER SUPPLIES. INTEGRATED CIRCUIT 
ACOC Electronics Inc., 2919 NltIt OnIIrID St., IIurIiaIIII, CaIn.... p 1818 
AMP Inc., Caf!lron DIY., 155 Park St., EllzabeWIWII, PI. 
Al*1It TllInsistIIr LahI, Inc., 5200 W.letIenu BhII., Las bplar, c:u'i834 

AlIBI Electric CG/II., 28 Wabr St.,Cun, N. Y. ............. p 1833 
Amlliclll Tillt Pro~.cts, Bulm watCII Co., Inc., 

11-20 Woodllde AB., Wloihldi, N. Y. 
AnaII, DtvIcIs Inc. 221 flflll St, _brldp, Ian. 
ArItecII Corp. HI/ L1neelD St., Br~11I11, Mass. •• • • • . • • • • • • • • p 1285 
Arnold Mqnll~ COIp., 11284 P/iya Ct, Calver CiIJ, CII. 
Altm-Metrlr Corp. 125 W. PmldemiIaAve., __ Calll ... p 1860 
AesIrGII, Inc., 10214 N.lillerntli1mlIl Hwy.; AustIn, Tn. 
AvIII Carp., 1130 L CyJIms St., CtvIIII, ear •• 
BoI1Iva Watch Co;, Inl.,Eiclms. DIY., Sm Pnlds. 61-211 Wloilslila AVI., 

Woods\tla, N. Y.:, .......... ~ ......... :............. p 2659 
C. L A. Div Betkloolics, loc., 1221 s.. SIIa.nlc~ Manrovia, Cain. 

. . p. 1874, 1883, 1884 
Ca/llamia Sys. Comp., Inc., 9118 IndapaMancI, Chatmrtll, Cal. p 766 
Cflrlstla Eltctrle Cor,.,.3404A W. 87 St., lIS ADge/es, Cal.. .•. p 1894 
Compultr Prods., Inc., 2801 E. ·lIakiand Park ~1Yd., Ft Latderdala, Fla. 

p 1897 
CantlmplnrJ E1aclnlDles, 4831 West 35t/t St., Mln .. pllll, MlnIL P 1896 . 
eonlnll Circuits, Inc •• TIllie Rd., MlddlllDWa, Conn. •••. . .• P 1898 
Dafasean, file., 1111 Paullson AB. Clifton, N. 1 ......... ;. p m 
DIIIIlIn Inc., WlSIHlclon AVI., Nortb Walar, Pa. . . • • . . •• p 1904,1905 
D/(ftal Equip. Cor,., 148 Main St., Marm, Mass. • 
DlYanHitd Elcllns; Co. Inc., 154 San Lazanl AYe., SOI_, CaIR. P 1910 

! fa&/.Picblr /IId.,Iae. Allericln Bldg., Cenllal Pkwy., Dept UlH8, Cincinnati, 0 
. E1_,lnc., 5 N1rt1nr11Gd Rd., BilOllfteld, COlD. ....... P 1924-1926 

E1cor Olr. Haillbarl1ln Ct. 2431Undan Lant, Silvtr Sprinr. Md. P 1919 
E1ectrtnic Design Labs., Inc., I/u 7837, Pllilldalphll, PI. 
E1ectrtnic Maasunlnllllt,2 Cmcall! PL, OCllnpll1, H.I. ....• p 1928 
EltclnlDic IllSearcll Amc. Inc., 87 Sud Park RI. Ca. me, N. I. 

pl932 
EItcInIstatlcs, 7969 EnelDnr Rd., San DIIP, CaIn. ......... p 1944 
EJgiII Eltllnltics, Inc., 2835 W. 12th St., Box 1318, Erie, Pa. 
Ferronn Bectronle Co. In~, 183 Broadway, New Y.r~ N, Y. • • p 1947 

, HtwIIIt.Jllckanl, N. J. DIv., 118 lIcult Ave., Blrkeley /IJIS" N. I. 
p 1961,1963 

HWlInc., Sprlll St l Rolli 75, Windsor Locks, CIRIL 
INCDR InstruRllntatioa Amplltlill & Supplies, Inc., 

2B NiwIDwI Rd;, PIaIaIInr, N. Y. 
lastnnaell! Prok, 3M ce;, 30D S.tlWls Rd;, CamarDIe, Cain. 
Interelectronics Corp., 550 U.s. RtI. 303, Congers, N. Y. 
Ke~co'1nc., 131-38 Sanfard AVI., Rushing, N. Y. •• p 1972,1973,1999 
KokUui £lec. Co., ltd., 9 NIsllIkubG-SakUngwa-cll .. t!inalo-lw, Tokyo, lapan 
limbO E1lctronlcs Corp., 515 Broadhelllw Rd. MllviDe, N. Y. • 

p 2015,2016,2018,2019,2032 
IfId·Eastem Indulllits, Inc., • lamsal ... Rd., ScDII:h Plains, N. I. 

. P 2046 
.. rib Electric Co. E1ectranatl~D"., 553 S. MII1II1 St. GalllR, l1li10 
Pioneer Ma&nttiCs Inc., 1745 Berkeley St.,Santa Maniea, CaIW. 

P 795,2062 
. Pmr Delipslnc., 1700 Sbamts Dr., WellbDlJ, N. Y. •. •••• P 2068 
Power Systems Inc., 4023 Oil Ra, AVI., Vuila, Calif. 
Panr/Matl Corp. 183 Clar St., Hackelsack, N. I. •... P 2075,2076 
Pawl" DIY. 9168 DeSoto AVI., Chatmrtb, CaiR. ......... P 2080 
RO ASsocI, Inc., 3705 Hmn AB., Meale Plrk, CII. .••• P 2086-2088 
RCA EIetm. COIIpoaenls, 415 StIrtb 51b St., Harris .. , Ill. ••.. p 1474 

_ Scientific Data Systema lac., 701 S. Aviation BI., EI SlaaMO, c.l. P 801 
Sur_n Op.llion, Richards Ara., Norwalk, Coal. ••••..•.•• P 2107 
Spar £lectronlci; 7969 fqlneer Rtf., San DIIJo, CaIW. ... P 2110,2111 
TecllnlpOWll', Inc. Benms Canter, Rldpfield; COOL • . . . • . • . P 2112 
Ted.,""i. Corp., 28 Lalllli St., HicbYiIIl, N. Y. .... .. .. .. P 2114 

/ Trumrmer Elemnics Co., I/u 110. Bouliltr, Cllo.·... P 2122,2124 
Trypn £leclllnics Inc., 111 Plmat AB., RIoIRIIt, N. Y. p 2127,2129 
Yare file., 1600 Dallas Nartb Pkwr., Plano, TeL 
V. fnglat.ing, Inc., 51 BI'1IWII Ave., Spr/lJlie/d, Ill. . 
Viilll Modalal, Inc. 223 CllIlClnt St, WaHha., Mass. ...... p 2144 
WanlllS Ellctric Co. Industrial Pnlds. Ow., 1540 E. fdlnpr, Santa ADa, CaIH. 

p 2148 
WanlassEltcllic Co., 2175 S. GllInd Ara., Santa Ana, CaIn. •••• . p 2147 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, CaIW. 
Analogic Co., 296 Newton St., Walt/lam, Mass. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Bullock Magnetics Corp., 28DS Metropolitan PI., Pomona, CaIW. 
CGS Units, Inc., 73 Sagi!I8W Dr., Rochester; N. Y. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, MasS: \ 
Diversified Power Co., Inc .• , 15223 Grevnlea Ave., Lawndale, Calif. 
Hewlett·Packard Co., 1501. Page MOl Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerosplce Gp., Centintla Ave. & Teale St., Culver City, Cal. 
Hughes Airclllft Co., VacuUm Tube Prods. DIv.,/Welding Equip., . 

2020 Oceanside Blvd., Oceanside, Calif. 
K & M Electronics Corp., 408 Paulding Ave., NortlMile, N. J: / 
MagneticS Inc., Kemco oiv., Sandy Lake, Pa. . 
MonHor Systems Inc., 401 Commerce Dr., Fort WashingtOll, Pa. 
Nortb Electric Co., 553 S. Market St., Galion, Ohio 
Plastic Capacitors, Inc., 2620 N. Clyboum Ave., Chicago, III. 
Preferred Elecllnnics,lnc., Ma)n Une Dr., W8$lfield, Mass. 
RdF West, 9371 Kramer Ave., Westminster, Caljl. 
Rho Engintering Co., 2234 Colby Ave., !,os Angeles, Cal. 
Savant Engrg., Inc., 825 N. Second St., St.' Charles, Mo. 
Scintillonlcs, 1nt.,Box 701,.Ft Collins, Colo. 
Semiconductor Cln:uils, Inc. 1&3 Merrimac St., Wobum, Mass. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
stable Dynamics Corp., 8098 Engineer Rd., San Diego. Calif. 
Universal Elctrns. Co" 1n0 22nd St., Santa Monica, liIIlif. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Westmnics,ln~, 360HkCart St., Fort Wnrtb, Tex. 

220 eem/1969 

POWER SUPPLIES; KLYSTRON-ALSO'sEE ' 
POWER SUPPLIES BY OUTPUT . VOLTAGE 
RANGE . 

AMP Incll'pfJllI1Id, Box .8, Harrillmrr. PI. 
AMP/nc. Capb DIY. 155 Park St., EllDbatlllM, Pa. ..... , p 1831 
AllllIIt T~r /.ab$, InC., _ W. lefItnon N, lu Angelal, Calli. 
AnItItI MaptIIci Clrp. 11284 P/arI Ct, CUlver Citr, CII. 
Clrislle flectric CoIp., 3404A W. 67 St., Las Alplar, CaIW;· . . • p 1894 
CaUr EIcIIaL, Inc.; 7 GIllSOn Are., StallfllnI, Clnn. ........ p 1657 
CGntn/ Circuits, lie., B8 TnIIIe ... IIHllllwa, Cann. 
Cmlnlnics, 744 Roclly lop, Crestline, CaiW. 
"" E1eclllnics CoqL, 250 LSanMtrd BIW. lit. Vema, It. Y. 
Eltclnlnlc Mlasunmellls, 2 CI'IICIII Pl., OcuIPart, N. 1 .... p 1929 
Ferrotran EleClnlnic Ct. .Inc., 683 Brtadway, Hew York, Il Y. 
Intanlectrlnics Clrp. 550 U.s. RtI. 303, Ctnprs, H. Y. 
Kepco III., 131-38 Sanford Ave., Fllshlnr. N. Y. . 

, . UlrtIt CIIP.,23B HIJb St., HaCkansac~ 11. I. 
MIcrthwer 111.,25-14 lllaadwaJ, Lan, /sland CiIJ, H. Y. .... p 1683 
/IanIa MicrIwm COIp., Plalaview, N. Y. .. ...... " ....... , p 1689 
Ploleer llapetics Inc., 1745 Bethle, St., Santa Manica, CaIB. p 2062 
Power Dasips Inc., 1700 Damas Dr. WellbulJ, H. Y. 

;Pmrtec Ow. 9168 DeSIIII AB. Cbatmrtb, CaUl. 
Sortisi. Oplflllo .. Rlcllan/s AB" Horwalk, Coal. .......•.. p 2107 
Transformer Electronics C,., Box 910, BIIII~r, CD!o. ......... p 2124 
Trio LaboralGrles Inc., 80 DuPut St, PlalnilW, N. Y. 
110"'1111 Vullronics Corp., 27 Ra", Circle Dr. Mt KIse', N. Y... p 2137 
Vara Inc., 1600 Dallas NDrIb pn,., PlaiD, Tn. 
Vec\lr En&inllrlnr.. Inc.,. 51 Btrn Ave., Spr/aIfte/d, N. 1 
wanlan Unci/ie Cti., 2175 S. Gr.nd Ara., Santa Ani, Cain. 
Walnscllel Enlll- CI. lac., P.O. I/u 577, llaitJlarsbllll. Md. 
Alpha SCientific, Inc., 460 Roland Way, Oakland, Calif. 
Alto Scientific Co., Inc., 4083 TllInsport St, Palo Alto, Calif. 
Bogue Electric Mfg. Co., 52loWi st., Paterson, N. J. 
Bullock Magnetics Corp.; 2805 Metropolitan PI., Pomona, Calif. 
Burmac Elctms., 80 Montauk Hwy. L1ndenhulI~ N. Y. 
Cal·Power Corp., 140 Kansas St., El Segundo, Calil. 
Control Data Corp., 400 Border st., East BoltOll, Miss . 
Eneigy Systems, Inc., 3180 Hanover st., Stanford Indl. Pk., Palo Alto, Calif. 
Auke, JOOn Mfg. Co., Inc., Box 7428, Seattie, Wash. 
General Microweve Corp., 155 Marine st., Farmingdale, N. Y. 
Grafix, Inc., Box 3296, Albuquerque, N. M; 
Hewlell·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ilyptrlon Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
III Electronics Inc., 369 leXington Ave., CliftOll, N. J. . 
Industrial Elctm. Res. Ent, 881 Hurting~me Ave., Redwood City, Cal. 
Ung Electronics, 1515 S. Manchester Ave., Anaheim, Calff. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Magnetics Inc., Kemeo olv., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Nortbeast Scientific Corp., 30 WetlJerbee st., Acton, Mass. 
PRO Electronics, fnc., 1200 Prospect Ave., Westbury, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St, Bridgeport, Pa. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Reeve flctrns., In~, 601·EEM·W. Lake St., Chicago, iii. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
Sperry E1ectmnic Tube Div., Sperry Rand Corp., Gainesville, Ra. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Walden Elctrn~ Corp., 223 Crescent St, Waltham, Mass. 

POWER SUPPLIES, W. MULTIPLE OUTPUT 
AMP Inc., Capilrtn DIv., 155 Plrk St., ElizllleWIwn, PI .• p 1830,1831 
AcInI Electric Corp. 2B Water St., Cuba, N. Y. 
Acopian ClIP., P.O. I/u 585, fastIn, Pa. ............. _ • p 1852 
ArHIC!iCorp.. HI/ Uncaln St., Brighton, Mass. .. • .. .. .. .. ... p 1285 
kln'Mttr/x Cor,. 125 W. Pmidencla AB. Bmank, Calli. •.• . p 1860 
AllIinsilt.', Inc., 139-3034111 ... Flashllll, N. Y: ........... p 1331 
AvIII Corp. 1130 L CyJIIlISS St., CHina, CaDI. •••••.•• P 1865, 1872 
lacIanulnstr.,Inc., Cld .. Gma Oper., II C.m.ercl Rd., Cldar Gma, N. J. 

P 1864 
C. L A. Olv Berldannic~ loc. 1221 S. SIIaIlllOCk, Monrovia, Calif.· P 1881 
Cbrlstla EIncIIIc Clrp., 3404A W. 67 St., lis AngeIas, Calif. 
Cnlr fictms.llc., 7 G~so. Ave., StaDlford~lCtnlL .•••••.• P 1657 
Campllllr PnliIs., loe. 2.1 L llakilld Park llvi, Ft Lalll/erdall, Rao 
Coalnll CircuiU, Inc., B8 TutUa Rd., MldtlllIIwII,.Conn.... P 1898,1899 
Del Elecllnaics Carp., 250 E. Sandford B~., lit Vanoa, N. Yo P 1901 
Da/lren hie. WissaMcun Are., Notlt Wales, Pa. •••••.•••••• P 1904 
DJveIlItlt~ EIctras. Ca., Inc., 154 San Lazaro Ave., SunllJYa/e, CaiN. P 1910 

, Dressen-Bames ElcIInL Corp., 250 N. V.edo AB., Pasadena, CaDI. 
< P 1909 

Drnap lac., 1331 Blue Hil" Ave., Blaomfiald, COIn. .•.•••••• P 1918 
, E-Tronics, 5901 Noble Ave., Van Huys, clln .... :........... P 1922 
a-, Inc., 5 Nor/mod Rt, BIOOllfltld; Ctina. ....... p 192$,1926 
E1eclltnic Design Labs., Inc., Box 7837, PhHadeiphla, Pa. .•.•.. P 1927 
E1te1rord. MIISlnlllnls, 2 CralClnt Pl., OCIIIlfart, H. I. •••. P 1931 
Electronic IllSearch AlIne. Inc., 87 Sand Park Rt, Ctdar me, H. J. 
Gills EitcIIonic Co. Inc., 258 va Nest Ave. Bnilll, N. Y. .•.. P 1950 
Glemnles Inc., 748 L AIOIIa, U.s. "",. 88, GItndara, CaIN. •• P 1960 
HIWIatt.f'acbrd, N. I. DIY. 110 Locast Ava., Be"'", HgIL, III 

! p 1961, 1962, 1964 
Interolectranics Corp., 550 U.s. Rtt. 303, CORJIIS, 11. Y. 
Ka!lco Inc., 131-38 Sanford Are., Flushlor. N. Y. •. P 1972,1973,1991 
Lambda EItcIIanics Corp., 515 Brtadllollow Rd., Me/riIIe, N. Y. ." 

P 2015,2928.2030,2034,2036,2037 
litton Data Systell$ Dw., _ WHIIley, Vln Nurs, Calif. 
MIIrIc fngrg., 5235 L SbRpsen .IL. Mecbnlcsnrr. PI. 
Mld.£astera Industrial, Inc., 680 letasa/ell Rtf., ScDII:II Plains, N. I. 

p2046 
"IE Corp.. ZO BorlJ/ltAre., /ItnIwarIh, H. I. ..... P 2050,2053, 2OS5 
NDrIII Ellctrlc Co~ E1ectraallles DiY., S53 S. Mllllet St., Ga1l08, Olio 
"ortb HHIs Elemnies loe. AIu8Idll Pl., Glen Cora, N. Y. •••• P 2056 
Oped Electric CIL Inc. 43-12 Walker St, New YIIIr, N. Y. 
PIWIr Designs Inc., 17DD SHInes Dr. Weslllllly, N. Y. p 2064,2070 
Pmr Systems Inc., 4023 Del.., Are., Venice, CIIH. • • . . • . • . P 2084 
I'8wertIc DIY., 8168 DeSoto Ave., CiIatmrIII, CaIW. 
In Inds. Inc., Pewenilli Rt, BDIDIan, •• J. 
10 Assacs., Inc., 3705 Haven Ave., Mlnlo Park, Cal.. . .• P 2087, 2088 
RCA EIctrt. Cqentnts, 415 Sullib 5tIi St., Hmisoa, N.1 .... P ·1474 
Sullnsen Operation, RIchards A".IfwaI~CIIIII. .,........ P 2107 
$pM' ~ctronIct, 7188 fnglae .. Rd., San DiIIo, CIIH. '" P 2110,2111 

'\ 

SpIomanmp.YvHap EIctriIL Corp;, 1930 Ad .. Are., Bnina, N. Y. P 2096 
Talhnip_, Inc., Btarus Cemr, RllIpfiaIl, Ctnn. . .• . . . . . 1"2112 
TOd ProIlL Carp., 28 Lanrei St., Hic.,: Il Y. .. ........ P 2m 
TrIe LabtiIllllrlH file., 8D DuPantSt., PlaInvIew,ll y;. •....... p 2100 
TIJPI Eleclnlnics Inc. 111 Pleasant Ara.; Rfomelt, N. Y. p2127-2131 
VeRAS Scllllllfic Inc. 3B8 SmlthSt., Hlcksrllla,N. r, ..... :..p'2142 
YIkIn, Modlles, file., 223 Crescent St., WaItIIa_; Mass. •. • •.• p2145 
wagner Becllic Corp. TUIll-801 Oi,., 63D W. It Plosant Are., tlviliptan; N. L 

.. 'p 2117 
Wplan Electric C •• ,ladlsl/ill Prods. Dw., 1540 L Edinger, Salla Ann, CIIN. 
Wanlass Electric Co., 2175 UrandAve., Santa ADa, CaIN. .... . p 2147 
Abtronics, Inc., Box 712, Uvermare, CaIW. 
Advanced Energy Canverslon; 1918' Menalto Ave., Menlo Park, CaiN. 
Aneloglc Co., 296 Newton St, WaHham, MaSs. 
Applied Technology Corp., 73-03 Grand Avei Maspeth, N. Y. 
Bogue Elactric Mfg. CI1., 52 Iowa st., Paterson, N. I. 
Buck Engrg. Co., Inc., Box 686, Farmingdale, N. I. 
Cal.power Corp., 140 Kansas St., EI Segundo, Calif. 
EMP Elecllnnics, Inc., Box 2346, Phoenix, Ariz. 
Eastern Dynamics, Inc., .Box 276, 8100mfield, Conn. 
Electmnic Science Labs., 3920 Bryn Mawr, Dallas, Tex. 
Hewlell·Packard Co., 1501 Page Mill Rd., Palo AHR, Calif. 
Ling Electronics, 1515 S. Manchester Ave., Anaheim, CalK. 
Magnetics Inc., Kemeo DiV., Sandy Lake, Pa. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
McKe.Pedersen Instruments, P.O. 80x 322, Danville, CalK. 
Modular Devices, Inc., 1265 ·West 135th st., Gardena, Calif. 
Nortb Electric Co., 553 S. Market st., Galion, Ohio 
Plastic Capacitors, Inc., 2620 N. Clybourn Ave., Chicago, III. 
Ratelco, Inc., 610 Pontius Ave., N., SeatHe, Wash. 
Savant Engrg., Inc., 825 N. Second St., St. Charles, Mo. 
SeI·Rex Corporation, 75 River Rd., NuUey, N. J. 
Semiconductor Circuits, Inc., 163 Merrimac st., Woburn, Mass. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, CallI: 
Unitek Corp., Weldmatic DiY., 1820 S. Myrtle Ave., Monrovia, Calif. 
Unlvtrsal ElctmS. Co., 172022nd St, Santa Monica, Cain. 
Walden Elctrns;Corp., 223 Crescent st., Walt/lam, Mass. 

. Westmnics, Inc., 3605 McCart st., Fort Wor/h, Tex. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. Y. 
Yardney Electric Corp., 40-52 Leonard st., New York, N. Y. 

POWER SUPPLIES. WER 
AMP l ... rpll1llll, Bli _, Hanlsbu~ PI. . 
AMP Inc., Capitnm Dw. 155 PIll St., EIlza/rtlbtewn, Pa. ••••• p 1830 
AIIIerican rachlleal Clmmies, 1 Nordin La., HuntlngtOi Sta., N. Y. 
AIIIaIo Carp., 4333 N. Raren_d Ave., Chlcqo, ilL .••••.•.. P 1779 
Arnold Magnatlcs Corp.. 11284 PIa,. Ct, Cui", CiIJ, Cal. 
I/eckmaR Inlll., Ine. Cedar Grave Optr., B9 Co ... arca Rd. Cadar 8ron, H. J. 
Caber fIcIms., Inc. 7 GlIISOI Ave., StamIerd, CIRIL •.•.•.•• p 1657 
Condenter Products Ca., Box 997, Broeksvilla, FIa. •••••••.•• p 623 
Control Circuits, Inc., 68 TIllie Rd., Middletown, Clna. 
Cnllllllics, 744 IInI:kJ Laap, Cnlst/lue, Calli. •. • . • • • • . . . . . p 1903 
Dal E1aclnlnics Corp., 250 E. Salllllord BIrd., It Veman, N. Y. 
DJnaPloe. 1331 Bi .. HlDs A .... Blatn1lle/d, CaIIL 
EIIIn EIeclllaics, Inc., 2835 W. 12th St., BIX1318, Erie, PI. 
HUron, 3/111 Sha ... Dr., Westlllrr, N. Y. ................. p 1676 
IImH Corp., 23B H/JII St, IfII:kensack, N. L 
LAD E1RInI-Syste.S Inc. 7 Cllllllercial St., Hlcksrllla, Il Y. .. p 1677 
Opad Electric CLlae., 43-12 Wilker St., /lew Ylrk, N. Y. 
Power Designs Inc., 17DD Shames Dr. IYestbUIJ, N. Y. 
Power!tc Dw., 9168 DeSoto AB. Chatmrtb, CaDI. 
/Iowa InHstrils IR., 1702 Alr,ell Hwy., ToItdt, Dhio 
s,tllman High-Vlllap EIcIInL CIIqI., 1830 Adu Are., Bronn, N. Y. p 2096 
Todd ProllL Corp.. 28 Lanref St., .Hlcbvllle, N. Y. 
UnImsaI VGltronics Clip., 27 RId1G Circle Dr. It KIscG, N. Y. 
Varo loc., 1800 Dallas Nortb Pkwy.,Plane, Tn. 
Vector fIIInllrlng, Inc. 58 Bron Ave., Springfield, H.I. •.... p 2140 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Part, Calif. 
Bogue Electric Mfg. Co., 52 Iowa st., Paterso~ N. J. 
E. F. E. labs., Inc., Horsham Valley Industrial Center, Horsham, Pa. 
Electro·Nuclear Labs., Inc., 115 Independence Dr., Menlo Park, Calif. 
Electro Powerpacs, Inc., 253 Norfolk St, Cambridge, Mass. 
ElectrOllic Ente.rprises, 775 South Madison Ave., Pasadena, Calif. 
General Laser Corp., 8 Erie Dr., Natick, Mass. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Hewlell·Packard Co., 1501 Page Mill Rd., Palo AHR, CliIW. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Electron Dynamics Ow., 3100 W.lilmita Bivd., 

Torrance, CaIn. 
Industrial Elelln. Res. EDt, 881 Hurllngame Ave., R~dwood City, Cal. 
Jodon Engineering Assocs., 145 Enterprise Dr., Ann Arbor, Mich. 
Korad Dept., Elctrns. Div., 252D Colorado Ave., Santa Monica, Calif. 
lear Siegler, Inc., Power Equip. DiY., 17600 Broadway, Cleveland, Ohio 
Maxwell labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Microsemlconductor Corp., 11250 Playa Ct.; Culver City, Calif. 
Permavolt Transformers, Inc., 1901S. Lalayatte St., S. Bend, Ind. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Resalab, Inc., 4OQ0.Campbeil Ave., Menlo Park, Cain. 
SKG Associates, Inc., 206 Eustis St., Boston, Mas~ 
Seed Electronics Corp., 9 Cypress Dr., Burtlngton, Mass. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 
Wabash Magnetics, In~, 1375.Svtan st., Huntington, Ind. 
Walden Elellns. Corp., 223 Crescent st., Waltham, MasS. 
Xenon Corp., 39 Commerclaf St., Medford, Mass. 

POWER SUPPLIES. OPERATIONAL 
AMP IIC., CapltrenDIY., 155 Park St, E1iD11t1htown, Pa. p 1831 
Acma Bectric Car .. , 28 Water St., Cuba, N. Y. 
AnlllIIlII'IIcls lie.; 221 FilII! St., Callbrldp, Mass. 
'Arttec~ Coip., HI/ Lincaln St., Brlghtan, MIss. • : • • • • • . • • . .•.. . p 1285 
Arneld Mapetics Corp. 11284 P/arI Ct., Culvtr City, CII. 
Beckmln lalll. file., He//pot Dir. 25IIOMor 8ird., Fderl1ln, CaIR. 
Cllifemia Sys. Clm;.. Ine. 9176 Independence,Cbatmrtll, Cal p 766 
CIbtr E1mnL, loc., 7 Gillson An., StallIonI, COlIn. • • •• ... . p 1657 
Ctielrtl Circuits, Ilc. 66 Tittle Rt;· IlddlettYm, COlIn. . 
Data DarIct Corp., Daft; 17, 1110 Ttell St., 1I1cksviIIe, N. Y. 
DaUltcIIlIaics Corp., 250 f. SIIIII,,", Bivd., MLYirnoil, N. Y. P 1902 
DJnaplnc. 1331 Blu. Hills Avl., BfIoIIleld, Cann. . •• :..... i>1918 
fa&/t-Picller ~ I .. , American BlIIg., ClntraI PkwJ.1Iept mFII9, Clnclllllati, O. 



E1aseo, Inc., 5 Nortbwood Rd., Bloomfield, Conn. ..... ... p 1925,1926 
Electronic Design labs., Inc., Box 1831, Philadelphia, Pa. • . • . . . p 1927 
Electronic Research Assoc. lilt., 61 Sand ParII Rd. Cedar Grave, H. I. 
Ferrotran Electronic Co. Inc., 683 8roadway, New York, N. Y. 

p 1946,1948 
Hewlett·Packard, N. I. DiY., 110 Locust Ave., Berkeley Hgts., N. J. p 1961 
Interelectronics Corp., 550 U.s. Rte. 303, Congers, N. Y. 
Intronics, Inc., 51 Chapel St., Newton, Mass. .... p 531 
Keitbley Instillments, Inc., 28115 Aurora Rd., Cleveland, Ohio 
Kepco Inc., 131-38 Sanford Ave., nushing, N. Y. 

p 1972,1973,1976,1985,1987 
KiloYGIt Corp., 238 High St., Hackensack, N. I. ...... ..... p 2014 
Lambda Electronics Corp., 515 Broadhollow Rd., MeiYille, N. Y. 

p 2015,2028,2030,2032 
Mid·Eastern Industries, Inc., 660 lerusalem Rd., Scotch Plains, N. J. 

p 2046 
Neutronic Corp., Box 625, St. Louis, Mo. 
Pbipps Precision Prods., 1641 Densmore Ave., Van Nuys, Calif. .. p 2309 
Power Design. Inc., 1100 Shames Dr., Westbury, N. Y. .. p 2067 
Powertec Dif., 9168 DeSoto Ave., Chatswortb, Calif. ..... p 2083 
Rowe Indu.tries Inc., 1102 Airport Hwy., Toledo, OhiD 
Schauer Mfg.·Corp., 4516 Alpine Ave., Cincinnati, Ohio 
Sorensen Operation, Richards Ave., Norwalk, Conn ...... p 2100-2104 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Todd Prods. Corp., 28 Laurel St., Hicksville, N. Y. 
Transformer Electronics Co., Box SID, Boulder, Colo. ......... p 2122 
Yaro Inc., 1600 Dallas North Pkwy. Plano, TeL. P 2139 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. J. p 2140 
Viking Modules, Inc., 223 Creseent St., Waltham, Ma.s. . P 2145 
Abtronics, Inc., Box 712, Livermore, Calif. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Eastern Dynamics, Inc., Box 276, Bloomfield, Conn. 
GPS Instrument Co., lilt., 14 Burr St., Framingham, Mass. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
Pastoriza Div. Analog DeVices, Inc., 221 Fifth St., Cambridge, Mass. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Semiconductor Circuits, Inc., 163 Merrimac St, Woburn, Mass. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Varo General, Garl.and Bank Bldg., Garland, Tex. 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. V. 
Walden E1ctrns. Corp., 223 Crescent St., Waltham, Mass. 

POWER SUPPLIES. PHOTOMULTIPLIER 
ACDC Electronics Inc., 2919 North Ontario St, Burbank, Calif. 
AMP Incorporated, B.ox 3608, Harrisburg, Pa. 
AMP Inc., Capltron Div., 155 Park St., Elizabethtown, Pa. ..... P 1830 
Acme Electric Corp., 28 Water St., Cuba, N. Y. ............. p 1833 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Beckman Instr., Inc., Cedar Grave Oper., 89 Commeree Rd., Cedar Grove, N. I. 

p 1864 
C. E. A. Div Berkleonics, Inc., 1221 S. Shamrock, Monrovia, Calif. 
Christie Electric Corp., 34D4A W. 61 St, Los Angeles, Calif. 
Caber E1ctrns., Inc., 7 Gleason Ave., Stamford, Conn. ........ P .1657 
Cohu Electronics Inc., Box 623, San Diego, Calif. 
Contemporary ElectroniCS, 4838 West 35th St., Minneapolis, Minn. 
Control Circuits, Inc., 66 Tuttle Rd., Middletown, Conn. .. . . . . . P 1899 
Data Device Corp., Dept. 11, 100 Tech St, HicksvUle, N. Y. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, H. Y. P 1900 
Diversified Elctrns. Ca., Inc., 154 San Lazaro Ava., Sunnyvale, Calif. P 1910 
Dynage Inc., 1331 Blue HUls Ave., Bloomfield, Conn. ....•.... p 1918 
Hronics,5901 Noble Ave., Van Nuys, Calif. ...... ..... P 1920,1922 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
ElectMlnic Design Labs., Inc., Box 1831, Philadelphia, Pa. 
Electronic Development Corp., 423 W. Broadway, Baston, Mass. 
Electronic Research Assoc. Inc., 61 Sand Park Rd. Cedar Grove, N. I. 
Elgin Electron~.,lnc., 2035 W. 12th St., Box 1318, Erie, Pa. .. p 1636 
Ferrotran ElectroniC Ca. Inc., 683 Broadway, New York, N. Y. 
Glentronics Inc., 148 E. Alosta, U.S. Hwy. 66, Glendora, Calif. .. p 1960 
Halt Instrument labs, P.O. Box 230, Oconto, Wise. 
Industrial Test Equlpt. Ca., 20 Beechwood Ave. Port Washington, N. Y. 

P 1405 
InstruLab, Inc., 1205 lamar St., Dayton, Ohio. . . . . . . . . . . .. P 1968 
Instrument Prods., 3M Ca., 300 S. Lewi. Rd., Camarillo, Calif. 
Interelectronics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Keithley Instruments, Inc., 28115 Aurora Rd., Cleveland, Ohio 
Kepco Inc., 131·38 Sanfonl Ave., Flushing, N. Y. 
KDovolt Corp. 238 High St., Hackensack, N. 1 p 2014 
Kokusai E1ec. Co., Ltd., 9 Nlshikubo·Sakuragwa·cho, Minato""u, Tokyo, lapan 
Mastech Inc., Box 118, E. Malloy Rd., Syracuse, N. Y. P 1436 
Mid·Eastern Industries, Inc., 66D lerusalem Rd., Scotch Plains, N. I. 

P 2047 
HIE Corp., 20 Boright 've., Kenilworth, N. I. 
North HUls Electronics Inc., Alexander Pl., Glen Cove, N. Y. 
Pioneer Magnetics Inc., 1745 Berkeley St., Santa Monica, Calif. p 2062 
Power Designs Inc., 1100 Shames Dr., Westbury, N. Y. 
Power/Mate Corp., 163 Clay St., Hackensack, N. I. 
Princeton Applied Research Corp., Box 565, Princeton, N. I. . .. • P 1471 
RO Assocs., Inc., 3105 Haven Ave., Menlo Park, Cal. ..... p 2086 
Sorensen Operation, Richards Ave., Norwalk, Conn. .......... P 2107 
Spellman High·Voltage Elctrns. Corp., 1930 Adee Ave., Bronx, N. Y. P 2097 
Technipower, Inc., Benrus Center, Ridgefield, Conn. , ... ,... p 2112 
Transformer ElectroniCS ca., Box ,10, Boulder, Cola. .... P 2124 
Trio laboratorIes Inc., BD DuPoat St., Plainview, N. Y. 
Trygon Electronics Inc., 111 Pleasant Ave., Roosevelt, N. Y. 
Universal VoltMlnics Corp., 21 Radio Circle Dr., Mt. Kiseo, N. Y.. P 2137 
VaMl.lnc., 1680 Dallas North Pkwy. Plano, TeL 

Vector Engineering, Inc., 58 Brown Ave., Springfield, N. J. ..... P 2140 
Venus Scientific Inc., 399 Smith St., Hicksville, N. Y. ... p 2142,2143 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt Pleasant Ave., Livingston, N. I. 
Wanlass Electric Co., 2175 S. Grand Ave., Santa Ana, Calif. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
American Rectifier Corp., 116·15 15th Ave., Coliege Point, N. V. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Bogue Electric Mfg. Co., 52 Iowa St., Paterson, N. J. 
Bullock Magnetics Corp., 2805 Metropolitan Pl., Pomona, Calil. 
Cal·Power Corp., 140 Kansas St, EI Segundo, calif. 
Celco, 70 Constantine Dr., Mahwah, N. J. 
Chalco Engrg. Corp., 15126 S. Broadway, Gardena, Calif. 
Chua Elctrn. Co., Ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Computer Power Systems, Inc., 722 E. Evelyn Ave., Sunnyvale, Calif. 
Cryotronics, Inc., W. Main St., High Bridge, N. J. 
Diversified Power Co., Inc., 15223 Grevillea Ave., Lawndale, Calif. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EMP Electronics, ·Inc., Box 2346, Phoenix, Ariz. 
Eastem Dynamics, Inc., Box 276, Bloomfield, Conn. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. . 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mas~ 
ITI Electronics Inc., 369 Lexington Ave.; Clifton, N. I. 
Johnston Labs., Inc., 3 Industry La., Cockeysville, Md. 
Kruse·Storke Elctms., 790 Hemmeter La., Mountain View, Calif. 
Loyola Industries, Inc., 155 Arena St., EI Segundo, Calif. 
Malaker Corp., W. Main St., High Bridge, N. J. 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calif. 
Microdot Magnetics, Inc., 5960 Bowcroft St., Los Angeles, Calif. 
NH Research, Inc., 1510 S. Lyon St., Santa Ana, Calif. 
Northeast Scientific Corp., 30 Wetherbee St., Acton, Mass. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
SBD Systems, Inc., 90 Rome St., Farmingdale, N. V. 
SRC Div., Moxon Elctms. Corp., 2309 Pontius Ave., Los Angeles, Cal. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Spartan Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Unitek Corp., Weldmatic Div" 1820 S. Myrtle Ave., Monrovia, Calif. 
Universal Transistor Prods., Div. Link, 380 Oak St., Copiague, N. V. 
Voltex Co., Inc., 115 Marine St., Farmingdale, N. V. 

POWER SUPPLIES. PROGRAMMABLE 
ACDC Electronics Inc., 2919 North Ontario St., Burbank, Calif. 

P 1818- 1826, 182B 
Acme Electric Corp., 28 Water St., Cuba, N. Y. ........ .... P 1833 
Arnold Magnetics Corp., 11264 Playa Ct., Culver City, Cal. .... p 1856 
Astro·Metrix Corp., 125 W. Providencia Ave., Burbank, Calif.' . . . P 1860 
Astrosystems, Inc., & Nevada Dr., New Hyde Park, N. Y. . P 1329 
Basler Electric Co., Box 269, Highland, \II. 
Beta Instrument Corp., 377 Elliot St, Newton Upper Falls, Mass. P 1184 
C. E. A. Div Berkleonics, Inc., 1221 S. Shamrock, Monrovia, Calif. 

P 1874,1881, 1883, 1884 
Christie Electric Corp., 3404A W. 61 St., Los Angeles, Calif. p 1894 
Contemporary Electronics, 4B38 West 35th Sf. Minneapolis, Minn. 

p 1896 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. P 1901 
Deltron Inc., Wissahickon Ave., North Wales, Pa ............ P 1904 
Dressen·ilarnes Eletrns. Corp., 250 N. Vlnedo Ave., Pasadena, Calif. 

P 1906,1909 
Eagle·Picher Ind.,lnc., American Bldg., Central Pkwy., Dept. EEM-69, Cincinnati, 0 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. . . . . . . . . . . P 1926 
Electro Scientific Inds., 13900 N.W. Science Park Dr., PorUand, Ore. 
Electronic Design Labs., Inc., Box 1831, Philadelphia, Pa. ..... P 1927 
Electronic Measurements, 2 Crescent Pl., Oceanport, N. J. 

p 1928,1929,1931 
Electronic Research Assoc. Inc., 61 Sand Park Rd., Cedar Grove, N. I. 

P 1932-1935 
Elgar Corp., 8159 Engineer Rd., Saa Diego, Calif. . P 1937-1940 
Hewlett·Packard, N. I. Div., 110 Locust Ave., Berkeley Hgts., N. I. 

Hi·G Inc., Spring St. & Route 15, Windsor Locks, Conn. 
INCOR Instrumentation Amplifiers &'Supplies, Inc., 

P 1961-1964 

29 Newtown Rd., Plainview, N. Y. . . ... P 1404 
Interelectronics Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Julie Research Lab Inc., 211 W. 61st St, New York, N. Y. 
Keitbley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. 
P 1972. 1973, 1975,1976, 197B, 1979,19BI-1985, 1987-1990, 1992-

1994,1997,1998.2000,2001 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y. 

P 2016,2018,2024,2026,2028,2030,2032,2034,2036-2040 
Lorch·Adret Corp., 105 Cedar. La., Englewood, N. I. 
Mid·Eastern Industries, Inc., 6&0 hrusalem Rd., Scotch Plains, N. I. 

P 2046-2049 
HIE Corp., 20 Boright Ave., Kenilworth, N. I. . ........ P 2053-2055 
Neutronic Corp., Box 625, St. Louis, Mo. 
North Electric Co., Electronetics DiY., 553 S. Marllel St, Galion, Ohio 
Harth Hills Electronics Inc., Alexander Pl., Glen Coye, N. Y. .... P 2056 
Dpad Electric Co. Inc., 43-12 Walker St., New York, H. Y. 
Pioneer Magnetics Inc., 1145 Berkeley St., Santa Monica, Calif. 
Power Designs Inc., 1100 Shames Dr., Westbury, N. Y. .. P 2064-2069 
Power/Mate Corp., 163 CI.y St., Hackensack, N. I. P 2075 
Powertec DiY., 9168 DeSoto Ave., Chatsworth, Calif. ......... p 2083 
Princeton Applied Research Corp., Box 565, Princeton, N. I. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. ........ P 2088 
Sol. Electric Oiv., 1711. Busse Rd., Elk Grove Village, III. ... . . . P 2090 
Sorensen Operation, Richards Ave., Norwalk, Conn. ... P 2101-2105 
Spellman High-Voltage Elclrns. Corp.,.1930 Adea Ave., Bronx, N. Y. p 2095 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Todd ProdS. Corp., 28 Laurel St, Hicksville, N. Y. ...... p 2115,2116 
Trygon Electronics Inc., 111 Pleasant Ave.; Roosevelt, H. Y. P 2127-2131 
Universal Voltronics Corp., 21 Radill Circle Dr., Mt Kisco, N. Y. P 2137 
Varo Inc., 1600 Dallas North Pkwy., Plano:Yex. ..... ........ P 2138 
Venus Scientific Inc., 399 Smith St., Hicksville, N. Y. •.....•. P 2142 

POWER SUPPLIES R·F 

Viking Modules, Inc., 223 Crescent St., Waltbam, Mass. ...... P 2145 
Wagner Electric Corp., Tung·Sol Dlv., 630 W. Mt Pleasant Ave., Lifingston, N. I. 

P 2117 
Wan lass Eleclric Co., Industrial Prods. DiY., 1540 E. Edinger, Santa Ana, Calif. 

p 2148 
Wanlass Electric Co., 2115 S. Grand Ave., Santa Ana, Calif. ..... p 2147 
Abtronics, Inc., Box 712, Livermore, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Computer Power Systems, Inc., 722 E. Evelyn 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver Cily, Cal 
Inet-Power, 711 W. Knox St., Gardena, Calif. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
McKee·Pedersen Instruments, P.O, Box 322, Danville, Calif. 
Miller Electric Mfg. Co., 718 S. Bounds, Box 1087, Appleton, Wisc. 
North Electric Co., 55l S. Market St, Galion, Ohio 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Program Elctms. Co., 1733 West End Ave., New Hyde Park, N. Y. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Scientific Research Instrs: Co., 700 Turner Rd., Richmond, Va. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, calif. 
Universal Elctms. Co., 1720 22nd St., Santa Monica, Calif. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Walden Elctms. Corp., 223 Crescent St., Waltham, Mass. 
Weir Elctrns. Ltd., Durban Rd., Bognar Regis, Sussex, Eng. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 

POWER SUPPLIES. PROGRAMMABLE. 
HIGH·SPEED 

ACOC Electronics Inc., 2919 North Ontario St, Burbank, Calif. P 1828 
AMP Inc., Capitron Div., 155 Park St., Elizabethtown, Pa. ..... P 1830 
Acme Electric Corp., 28 Water St., Cuba, N. Y. 
Control CirCUits, Inc., 6& Tuttle Rd., Middletown, Conn. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Deltron Inc., Wissahickon Ave., North Wales, Pa. ............ P 1905 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM-69, Cincinnati, D. 
Electronic Design labs., Inc., Box 7837, Philadelphia, Pa. . . . . . . p 1927 
Electronic Measurements, 2 Crescent PI., Oceanport, N. I. .... p 1931 
Electronic Research Assoc. lilt., 61 Sand Park Rd., Cedar Grove, N. I. 
Instrument Prods., 3M Co., 300 S. Lewis Rd., Camarillo, Calif. 
Interelectronic. Corp., 550 U.S. Rte. 303, Congers, N. Y. 
Kepco Inc., 131·38 Sanford Ave., Flushing, H. Y. 

P 1972,1973,1977,1986,1989,1992,1993 
Loreh·Adret Corp., 105 Cedar La., Englewood, N. J. 
Mastech Inc., 80x 118, E. Molloy Rd., Syracuse, N. Y. _ P 1436 
Mid·Eastem Industries, Inc., 6&0 lerusalem Rd., Scotch Plains, H. I. 

P 2047 
Power Designs Inc., 1100 Shames Dr., Westbury, N. Y. p 2064-2069 
Powertee DiY., 9168 DeSoto Ave., Chatsworth, Calif. 
Sorensen Operation, Richards Ave., Norwalk, Conn. . P 2100-2103 
Todd ProdS. Corp., 28 Laurel St., Hicksville, N. Y. . . p 2116 
Trygon Electronics Inc., 111 Pleasant Ave., Roosevelt, N. Y. p 2127,2128 
Venus Scientific Inc., 399 Smith St, Hicksville, N. Y. ....... p 2142 
Viking Modules, Inc., 223 Crescent St., Waltham, Mass. 
Wanlass Eleetric Co., Industrial Prods. DiY., 1540 E. Edinger, Santa Ana, Calif. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Computer Power Systems, Inc., 722 E. Evelyn Ave., Sunnyvale, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. V. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St.,cambridge, Mass. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Walden Elctms. Corp., 223 Crescent St., Waltham, Mass. 

POWER SUPPLlES,R·F 
Acme Electric Corp., 28 ,Water St, Cuba, N. Y. 
Cober Elctrns., Inc., 1 Gleason Ave., Stamford, Conn. P 1657 
Condenser Products Co., Box 991, Brooksville, Fla. •......•. P 623 
Control Circuits, Inc., 66 Tuttle Rd., Middletown, Conn. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon, N. Y. P 1902 
Kilovolt Corp., 238 High St, Hackensack, N. I. 
Dpad Electric Co. Inc., 43·12 Walker St., New York, N. Y. 
Power Designs Inc., 1100 'Shames Dr., Westbury, N. Y. 
Powertec Div., 9168 DeSoto Ave., Chatsworth, Calif. ......... p 2082 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. . .. P 1708 
Spellman High·Yoltage Elctrns. Corp., 1930 Adee AYe., Bronx, N. Y. P 2095 
Varo Inc., 1600 Dallas Horth Pkwy., Plano, Tex. ... ........ P 2138 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. I. ..... ~ 2140 
Weinschel Engrg. Co, Inc., P.O. Box 511, Gaithersburg, Md. 
Avco Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
Carco Elctms., 1180 O'Brien Dr., Menlo Park, Calif. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Engelhard Hanovia, Inc., 100 Chestnut St., Newark, N. J. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Materials Research Corp., Rte. 303, Orangeburg, N. V. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, BurlingtOn, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. V. 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Radio Engineering Labs., 29·01 Borden Ave., Long Island City, N. V. 
Reeve Elctrns., Inc., 60HEM·W. Lake St., Chicago, III. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Scintillonics, Inc., Box 701, Ft. Collins, Colo. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
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, Thermatron Oiv., Willcox & Gibbs, 1040 Ave. of the Americas, N. Y., N. Y. 
Walden Elctrns. Corp., 223 Crescent St., Waltham, Mass. 

POWER SUPPLIES, READOUT & DISPLAY 
ACDC Electronics Inc., 2979 North Ontario St, Borbank, Cain.. . • 1828 
BlIII'1Ioghs Corp., Elctrn. Compo DiY., Box 1226, Plainfield, N. J. .. • 1 183 
califtrnialnstrs. Corp., 3511 Midway Dr., San Diego, Calif. 
Computer Prads., Inc., 2801 E. Oakland Park Blvd., Ft Lauderdale, Fla. 

01897 
Del Electronics Corp., 250 E Sandford Blvd., Ml Vernon, N. Y. • 1901 
DiYersified ElcIrns. Co., Inc., 'li4"~n Lazaro Ave., Sunnyvale, CalH •• 1910 
Electro Scienlific Inds., 13900-N~: Science Park Dr., Portland, Ore. 
Integrated Clrcoll Elctrns., Inc., 231 RivelYiew Ave .. , Newton, Mass. 0' 1193 

IntereleclronicsCorp., 550 U.S. Rle. 3113, Congers, N. Y. 
Keithley Instruments, Inc., 28775 Aorora Rd., Cleveland, Dhio 
Lorch·Adret Corp., 105 Cedar La., Englewood, N. J. 
Mid·Eastern Indostries, Inc., 660 lerosalemRd., Scotch Plains, N. I. 
North Electric Co, Electronetics DiY., 553 S. Market st, Galion, Ohio 
Pinlites Inc., 1275 Bloomfield Ave., Fairfield, N. I. 
Pioneer Magnelics Inc., 1745 Borkeley ·st, Santa Monica, Calif. 
Powertec Div., 9168 DeSolo Ave., Chatsworth, Calif. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. ....... • 2088 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Spellman High·Voltag~ Elctrns. Corp., 1930 AdeeA.e., Bronx, N. Y. 0 2097 
Todd Prods. Corp., 28 Laorel St, Hicksville, N. Y. 
Transistor Electronics Corp., Box 6191, Minneapolis, Minn. .... • 806 
Venos Scientific Inc., 399 SmHh St., Hicksville, N. Y. ........ 0 2143 
Wanlass Electric Co., Indostrial Prods. Dlv., 1540 E. Edinger, Santa Ana, Calif. 
WhiHaker Corp., Gencom Div., 80 Express St, PlainvieW, N. Y.. 0 1954 
Applied Elctms. Corp. of N. I., Box 43, Metuchen, N. I. 
Celco, 70 Constanline Dr., Mahwah, N. I. 
Fairlane Electronics, Inc., Box 335, long Valley, N. J. 
Instrument Displays, Inc., 18-36 Granite St., Haverhill, Mass. 
North Electric Co., 553 S. Markel St., Galion, Ohio 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cambridge, Mass. 
Semiconductor Circuits, Inc., 163 Merrimac St., Woborn, Mass. 
Singer·General Precision Inc., 1150 McBride Ave., Uttle Falls, N. I. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 

POWER SUPPLIES, STRAIN GAUGE & 
TRANSDUCER 

Acopian Corp., P.O. Box 585, Easton, Pa. ....•.•.•....• . . • 1852 
ArHech Corp., "0 Lincoln St, Brighton, Mas~ 
Arnold Magnetics Corp., 1~264 Playa CI., Culver City, Cal. 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, CaIW. .. . . . . . . . . • 2838 
AYleI Corp., 1130 E. Cypress St, Covina, Cain. ............. • 1872 

. B & K lnatruments, Inc., 5113 Wesll64th St., Cleveland, Ohio 
C. E. A. DiY Berkleonlcs, Inc., 1221 S. Shamrock, Monrovia, Calif. 

• 1874,1884 
Control CirCUits, Inc., 66 Tullie Rd., Middletown, Conn. .. . . . . . • 1899 
Crestronics, 144 Rocky Loop, CresUine, Call!. ...• . . . . . . . . . • 1903 
Deltron Inc., Wissahickon Ave., North Wales, Pa. ............ • 1905 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. 
Ectron Corp., 8010 Engineer Rd., San Diego, CaIH. ' • . . . . . . . . . . p 527 
Elcor Div., Halliburton Co., 2431 Linden Lane, Silver Spring, Md. • 1919 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. . . . . . . p 1927 
fairchild Controls, 225 Park Ave., HickSVille, N. Y. 

, Glentronics Inc., 148 E. Alolla, U.S. iIwJ. 66, Glendora, Calil. 
Helix Research Assocs., Inc., 8384 Hercules St., La Mesa, Calif. • 2~90 
Hewl.II·Packard, N. I. Div., 110 Locust Ave., Berkeley Hgts., N. I. • 1962 
Hon.yw.1I Tesllnstruments Div., Box 5221, Denver, Colo •. ,.. • 1403 
INCOR Instrumentation Amplifiers & Sopplie~ Inc., 

29 Newtown Rd., Plainview, N. Y. ...................... • 1404 
InstruLab, Inc., 1205 Lamar St, Dayton, Ohio . ............. • 1968 
Interelectronics Corp., 550 U.S. Rte. 3113, Congers, N. Y. .. 0 1965 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y.... • 1972,1973,2000 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y. 

• 2015-2018,2020,2032 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotoh Plains, N. I. 
HIE Corp., 20 Borighl Ave., Kenilworth, N. I. 
Newport Labs., Inc., 830 E. Young St, Santa Ana, Calif. 
PPM Inc., 1016 Euclid Ave., Cleveland, Ohio ' 
PHlneer Magnetics Inc., 1745 Berkeley St, Santa Monica, cain. 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. 
Rosemounl Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 

• 2085 
Spar Electronics, 1969 Engineer Rd., San Diego, Calif. ....... .• 2111 
Takeda Riken Ind. Co. Ltd., 1-32·1 Asahi·cho, Nerima·ku, Tokyo, lap. 
Todd Prodl. Corp., 28 Laurel St,Hicksville, N. Y. .. ... : .. . p 2116 
Universal Voltronics Corp., 27 Radio Circle Dr., Mt Kisco, N. Y. . 0 2137 
V.clar Engineerlr.g, Inc., 58 Brown Ave., Springfield, N. I. ..... 0 2140 
Wanlass Electric Co., Industrial Prods. Dlv., 1540 E. Edinger, Santa Ana, CaIH. 

Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
B & F Inslruments Inc., Cornwells Hgts., Pa. 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Bytrex, Inf" 223 Crescent St., Waltham, Mass. 
C-E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, calif. 
Denlronics, Inc., 60 Oak St., Hackensack, N. I. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego,Calif. 
EDC (Electro Developmenl Corp.), Box',100, Lynnwood,Wash. 
Eastern Dynamics, Inc., Box 276, 8100mfield, Conn. 
Endevco, 801 S. Arroyo Pkwy., Pasadena, Calif. 
General Transducer Co., 2961 Corvin Dr., Sanla Clara, Calif. 
Glentek, Inc., 1557 7th St., Santa Monica,Calif. 
Grafix, Inc., Box 3296, Alboquerque, N. M. 

p 2148 

, Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne, cal. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

. ITI Eleclronics Inc., 3691exington Ave., Clifton, N. J. 
Instrument Components Co., 15105 BriJadway, Maple Hghts., Ohio 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. 1. 
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Kisller Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. _ 
Lear Siegler, Inc., Elctm.lnstr. ,DiY., 714 N. Brookhurst St., Anaheim, Cal. 
MB Electronics, Box 1825, New Haven, Conn. 
Micro-Strain, Inc., Spring City, Pa. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Neff Instrument Corp., 1088 E. Hamilton Rd., Duarte, cam. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
RdF West, 9371 Kramer Ave., Westminster, Cal~. 
SBD Syslems, Inc., 90 Rome St., Farmingdale, N. Y. 
Scintillonics, Inc., 80x 701, Ft COllins, Colo. 
Semicondoctor Circuits, Inc., 163 Merrimac St., Woburn, Mass. 
Sigma Sys. Corp., 1703 Oak Lawn Ave., Dallas, Tex. 
Stable Dynamics Corp., B098 Engineer Rd., San Diego, Calif. 
Temtech, 2208 S. Wright, Santa Ana, Cain. 
Thwing·Albert InstreCo., 10960 Dutton Rd., Philadelphia, Pa. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Unitek Corp., Weldmalic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Validyne Engrg. Corp., 18819 Napa St, Northridge, calif. 
Welex ElectroniCS, Box 986, Silver Spring, Md. 

POWER SUPPLI ITCH-OVER. 
AUTOMATIC CONTAINED BATTERY) 

A7R Electronics, Inc., 300 St., St. Paol, Minn. ..... • . 0' 1832 
Astro·Metrlx Corp., 125 W. Providencia Ave., Burbank, Calif. 
Cbristle Electric Corp., 3404A W. 61 St, Los Angeles, Calif. ... • 1894 
Control CircuHs, Inc., 66 Tollie Rd., Middletown, Conn. ' 
Eagle·Picher Ind., Inc., American Bldg., Central Pkwy., Dept EEM-69, Cincinnati, O. 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y •........ , . . . • 2042 
Mid·Eastern Indostrlas, Inc., 660 lerusalem Rd., Scotch Plains, N. I. 
Pioneer Magnetics Inc., 1145 Berkeley St, Santa Monica, Calif. 
Power, Inc., 12809 [aile Rhlge Dr., Barnsville, Minn. 
Powerlec DiY., 9168 OeSoIa Ave. Chatsworth, Calif. . 
Advanced Energy Conversion, 19i8 Menallo Ave., Mehlo Park, Cal~. 
Hewlett·P.ackard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Industrial Instrs. Ltd., Stanley Rd., Bromley, Kent, England 
lnet-Power, 7ll W. Knox St., Gardena, Calif. 
Magnelics Inc., Kemco Div., Sandy Lake, Pa. 
Maoratron, Inc., 13333 N. Cenlral Expwy., Dallas, Tex. 
Microdot Magnetics, Inc., 5960 Bowcrolt st, Los Angeles, Calif. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Ratelco, Inc., 610 Pontios Ave., N., Seattle, Wash. 

POWER SUPPLIES, THERMOELECTRIC 
Eagle.picher Ind., Inc., American Bldg., Central Pkwy., Dept. EEM-69, Cincinnati, 0 
General Electric Co., Elctrn. Comp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

, Harrel Inc., 16 Filch St., EaslNorwalk, Conn. 
Interelectronics Corp., 550 U.S. Rte. 3113, Congers, N. Y. 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. 
Ohio $emitronics, Inc., 1205 Chesapeake Ave., Columbus, Ohio 
OpadElectric Co. Inc., 43·12 Walker St., New York, N. Y. 
Takeda Rlken Ind. Co. Lid., 1-32·1 AsahJ.cho, Nerima-ku, Tokyo, lap • 
Todd Prods. Corp., 28 Laurel St, Hicksville, N. Y. 
Varo Inc .. 1600 Dallas North Pkwy., Plano, Tex. 
Vector Engineering, Inc., 58 Brown Ave., Springfield, N. I. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Grand Transformers, Inc., Beechtree,& Marion Sts., Grand Haven, Mich. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Isotopes, 50 Van Buren Ave., WestwOOd, N. I. 
Pennavolt Transformers, Inc., 1901 S. Lafayelle St., S. Bend, Ind. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. I. 

POWER SUPPLIES, TWT 
AMP Incorporated, Box 36Ol1, Harrlsborg, Pa. 
AMP Inc., CapHron DiY., 155 ParkSt, Elizabethlown, Pa. ..... • 1830 
Abbott Transistor Labs, Inc., 5200 W. lefferson Blvd., Los Angeles, Cain. 
Arnold Magnetics Corp., 11264 Playa Ct, Culver City, Cal. 
Cober Elclrns., Inc., 7 Gleason Ave., Stamford, Conn. :,...... • 1657 
Control Circuits, Inc., 66 Tullie Rd., Middletown, Conn . 
Crestronics, 144 Rocky Loop, Crestline, Calif. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, H. Y. • 1902 
Diversified Elctrns. Co., Inc., 154 San Lazaro Ave., Sonnyvale, Cain .• 1910 
Elcor Div., Halliburton Co., 2431 Linden Lane, Silver Spring, Md. • 1919 
General Electric Co., Elclrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Glentronlcs Inc., 748 E. Alulla" U.S. Hwy. 66, Glendora, Cain. 
Interelectronics Corp., 550 U.s. Rte. 3113, Congers, N. Y. ...... 0 1965 
Kepco Inc., 131·38 Sanlord Ave., Flushing, N. Y., ........... • 1988 
KnovoH Corp., 238 High St, Hackensack, N. I. 
LAD Eleclro·Systems Inc., 7 Commercial St., Hicksville, N. Y. 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Micro.power Inc., 25-14 Broadway, Long l~andCity, N. Y. .... • 1683 
Mid·Eastern Industries, Inc., 660 lerosalem Rd:, Scotch Plains, N. I. 

Narda Microwm Corp., Plainview, N.Y. . ...... . 
Opad Electric Co. Inc., 43·12 Walker St., He.., York, N. Y. 

.2046 
o 1689 

Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Calif. • 2062 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. 
Powerlec Div., 9168 DeSoto Ave.,Chatsworth; Calif. 
Raven ElectroniCS, Inc., 101 W. Alameda Ave., Burbank, CalK. 
Ross Engrg. Corp., 11915 Sbadybrook, Saralaga, Calif. 

p 1705 

Servo Corp. of America, 111 New South Rd., HicksVille, N. Y. ... • 1708 
Sorensen Operation, Richards Ave., NorWalk, Conn. .... ..... 0 2107 
Trio Laboratories Inc., 80 DuPont St, Plainview, N. Y. 
Universal Voltronics Corp., 21 Radio Circle Dr., Mt Kisco, N. Y. . • 2137 
Varo Inc., 1600 Dallas North Pkwy., Plano, TeL 
Vector Enllneering, Inc., 58 BrownAve" Springfield, N. I. .... 02140 
Vega Precision Lab~, Inc., 239 Maple Ave., Vienna, Va. 
ASCOR, Berkey Technical, 25·15 50th St., Woodside, N. Y. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Alto Scientific Co., I,c., 4083 TransportSt., Palo Allo, Calif. 
Bollock Magnetics Corp., 2B05 MetropolHan PI., Pomona,Calif. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Chuo Elctrn. Co., Ltd., 21 Molohongomachi Hachioji·Shi, Tokyo, Jap. 
E, F.[ Labs., Inc., Horsham Valley Industrial Center,Horsham, Pa. 
EMP Electronics, 'Inc., Box 2346, ,PhOenix, Ariz. 
Eastern DynamiCS, !nc., Box 276, Bloomfield, Conn. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. ' 

Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Grafix, Inc., Box 3296, AlbuqUerque, N. M. 
Gul!on Inds., Engrd. Magnetics Dii:, 13041 Cerise Ave., Hawthorne, Cal. 
Hughes AircraH Co., Electron Dynamics Di •. , 3100 W.lomita Blvd., 

Torrance, CaIH. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
ITI Electronics Inc., 369 Lexington Ave., Clifton, N. J. 
Indostrial Elctrn. Res. Ent., 881 Hurlingame Ave., Redwood City, Cal. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Microwave Assocs., Inc., Norlhwestlnd. Park, Burlington, Mass. 
Microwave Elctm., 3165 Porter Dr., Palo Alto, Cal. 
Northeast Scientific Corp., 30 Wetherbee St., Acton, Mass. 
Noele .. Corp. of America, 2 Richwood PI., Denville, N. J. 
Permavolt Transfonners, Inc., 1901 S. Lafayette St, S. Bend, Ind. 
Plastic Capacitors, Inc., 2620 N. Clyboom Ave., Chicago, III. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 

,Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
SBO Systems, Inc., 90 Rome St., Farmingdale, N. Y. 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Traveling Wave Tube Div., 611 Hansen Way, Palo, Alto, Cal. 
Velonex, 560 Robert Ave., Santa Clara, Calif. 
Watkin~Johnson Co., 3333 Hillview, Pa,lo Alto, calif. 
Welex Electronics, Box 986, Silver Spring, Md. 

POWER SUPPLIES, XENON LAMP-SEE 
POWER SUPPLIES, ARC LAMP 

PREAMPLIFIERS, AUDIO 
AlYee Engineering Co., P.O. Box 3759, Torrance, Calit 
Austron, Inc:, 10214 N. Inlerregional Hwy., Austin, TeL 
'Bulova Watch Co., Inc., Elclms. Diy., SeM Prods., 61·20 Woodside Ave., 

WoodSide, N. Y. 
Crown Int'I., Box 1Il00, Dept EEM, Elkhart, Ind. . . • . . •. . .• . p 2159 
Daven, Grenier Field, Dept. EEM 67, Manchoster, N. H. 
Ithaco Inc., 735 W. Clinton st' Ithaca, N. Y. . 
Keithley Instruments, Inc., 28175 Aurara Rd., Cleveland, Ohio 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. I. 
Mallory, P. R. & Co., Inc., 3029 E. Washington St, Indianapolis, Ind. 

p 533 

o 1630 
Melcor Electronics Corporation, 1750 New Highway, Farmingdale, N. Y. 

Millivac Instruments, Box 997, Schenectady, N. Y. . ...... . 
North Hills 'Electronics Inc., Alexander Pl., Glen Cove, N. Y. 

.535 
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Opamp Labs, 172 S. Alta Vista Blvd., Los Angeles, Catif. ....•. • 536 
Quan·Tech Laboratories Inc., 43 S. Jefferson Rd., Whippany, N. I. 
SelYo CO". of America, 111 Hew South Rd., Hicksville, N. Y. 
Solid Stale (Iclm. Corp., 15321 Rayen St., Sepulveda, Cal. 
Tele-Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y • 
Weinschel Engrg.Co. Inc., P.O. Box 577, GaHhersburg, Md. 
Amperex Elclrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Sialersville, R. I. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Amplifier Corp. of America, 75 Frost St., Westbury, N. Y. 
Audio Instr, Co., Inc., 311 Moontain Rd., Union City, N. I. 
Auricord, 3541 29th St., Long Island City, N. Y. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Bogen Communications Div., lear Siegler, Inc., Box SOD, Paramus, N. Ie 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Century Projector Corp., 729 Seventh Ave., New York, N. Y. 
Dero Research & Developmen! Corp., Broadway & Park Ave., Huntington, N. y, 
Dynaco, Inc., 3060 Jefferson St., Philadelphia, Pa. 
Fidelity Amplifier Co., 1633 N. Halsted St., Chicago, III. 
ISC/Telephonics Div., 770 Park Ave., Honlington, N. Y. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
International Radio & Elctrns. COIP;, 1718 W. Mishawaka Rd., Elkhart, Ind. 
letronlc Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
Lansing I. B., Sound, Inc., 3249 Casitas Ave., Los Angeles, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Levell Elctrns. Ltd., Park Rd., High Barnet, Herts, Eng. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Newcomb Aodio Products Co., 12881 Bradley Ave., Sylmar, Calif. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Shure Brothers, Inc., 222 Hartrey Ave." Evanston, III. 
Strom Communicalions Corp., 10th & Walnot Sts., Chester, Pa. 
Tape·Alhon Corp., 523 S. Hindry Ave., Inglewood, Calif, 
Trans·Aire Eletrns., Inc., 85 Denton Ave., New Hyde Park, N. Y. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, calif . 
Visual Elclns. Labs, 40 N. Daisy Ave., Pasadena, Cal. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 

PREAMPLIFIERS, D-C 
AlYee Engineering Co., P.O. Box 3759, Torrance, Calif. 
8010ia Walch Co., Inc., Elclms. Oiv., SeM Prods., 61·20 Woodside Ave, 

Woodside, N. Y. ... .. .. .. . .. .. .. • .. .. ... • .. .. • .. .. . 0 2657 
Borr·Brown Research Corp., Infl. Airport Ind. Pk., Tucson, Ariz. 
California Instruments Corp., 3511 Midway Dr., San Diego, Calif. 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
ClevHe Corp., Brush Insts. Div., 37th "-Perkins, Cleveland, Ohio 

• 1563-1566 
Cohu Electronics Inc, Box 623, San Diego, CaIR. 
Control TechllOllgy Co. Inc., 41·16 29th St, L I. C., N. Y. 
Data Device Corp., Dept 11, 100 Tech St, HlcksvUle, N. Y. 
EMR·Hatbora, E. Cuunty Line Rd., Hatboro, Pa. 
Ectron Corp., 8070 Engineer Rd., San Diego, CaIH. ........... .527 
Harrel Inc., 16 Filch St, East Norwalk, Conn. 
Hybrid Systems Corp., 95 Terrace Hall Ave., ,urlington, Mass. 
INCOR InstrulDentationAmplifiers & Supplies, Inc, , 

29 Newtown Rd., Plainview, N. Y. ...................... 0 1404 
Ithaco Inc., 135 W. Clinton st, Ithaca, N. Y. ................ '. 533 
KeHhley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Melcor Electranlcs CorpDration, 1750 New Highway, Farmingdale, N. Y. 
Newport Labs., Inc., 630 ~. Young St, Santa Ana,Caln. 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. 
Phililriek/Hexus Research, 17 Anied Dr. at Rle. 128, Dedham, MaSL 

.538 
PrineeiGn Applied Research Corp, Bix 565, Prineelan, N. I. . . . . • 1471 
Selid State EIctrn. Corp, 15321 Rayen st, Sepulveda, Cal. 



Takeda Riken Ind. Co. Ltd., 1·32·1 Asahl·.ho, Nerlma·ku, Tokyo, Jap. 
Ty.o Instrument Div., 16 Hickory Dr., Waltham, Mass. 
AClomag, Inc., 30765 Wixom Rd:, Wixom, Mich. 
Amperex Bctm. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
B & W Elctm. Res. labs, 10807 Royal Park, Dallas, Tex. 
Beckman Instrs., Inc., Elctm.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bio·Medical Elctms., Inc., 653 lofstrand la., Rockville, Md. 
C. G. S. Scientific Corp., Industrial Blvd., Southampton, Pa. 
Cali!ornia Electronic M!g. Co., Box 555, Alamo, Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Computer Dynamics, Inc., 179 Water St., Torrington, Conn. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
EMR Div., Box 223, Princeton, N. J. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Fairlane Electronics, Inc., Box 335, long Valley, N. J. 
Glentek, Inc., 1557 7th St., Santa Monica, Calif. 
HRB,Singer, Inc., Science Park, State College, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Magnetics, Inc., Components Div., Box 391, Butler, Pa. 
Magnetics Inc., Kemco Div., Sandy lake, Pa. 
Mayberry Electronics Co., 543 W. Manchester Blvd., Inglewood, Calif. 
Mennen·Greatbatch Elctms. Inc., 10123 Main St., Clarence, N. Y. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Monroe Electronics Inc., 5 Vernon St, Middleport, N. Y. 
Neff Instrument Corp., 1088 E. Hamilton Rd., Duarte, Calif. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
Nuclear Supplies, Box 312, Encino, Calif. 
Nytron, Inc., 795 San Antonio Rd., Palo Alto, Calif. 
Optical Electronics Inc., Box 1J140, Tucson, Ariz. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Preston SCientifiC, Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
Quartz Radiation Corp., 1275 Bloomfield Ave., Fairfield, N. J. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Varo General, Garland Bank Bldg., Garland, Tex. 

PREAMPLIFIERS, I·F 
Aerospace Research Inc., 130 lincoln St, Boston, Mass. 
Arm Engineering Co., P.O. Box 3159, Torrance, Calif. 
AYantek Inc., 2981 Copper Rd., Santa Clara, Calif. 
Bulova Watch Co., Inc., Elctms. Div., Servo Prods., 61·20 Woodside Ave., 

Woodside, N. Y. 
LEL Dlv. Varian, 15 Akron st., Copiague, N. Y. ..... p 1680 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington, Mich. p 1690 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Princeton Applied Research Corp., Box 565, Princeton, N. J. . . . . p 1471 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 

p 1700,1701 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
HRB,Singer, Inc., Science Park, Stat. College, Pa. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Nuclear Diodes, Inc., Box 135, Prairie View, III. 
OIektron Corp., Box 248, Dudley, Mass. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

PREAMPLIFIERS, METER 
Burr·Brown Research Corp., Int'l. Airport Ind. Pk., Tucson, Arit 
Data Device Corp. Dept 17, 100 Tech St., Hicksville, N. Y. 
Honeywell Test Instruments DiY., Box 5221, Denm, Colo. .... p 1403 
Ilhaeo Inc., 135 W. Clinton St, Ithaca, N. Y. .. p 533 
Newport Labs., Inc., 630 E. Young St., Santa Ana, Calif. 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mast 

p 539 
Princeton Applied Research Corp., Box 565, Princeton, N. J. . . . . p 1471 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Trio Laboratories Inc., 80 DuPant St, Plainview, N. Y. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Califomia Electronic Mfg. Co., Box 555, Alamo, Calif. 
Computer DynamiCS, Inc., 179 Water St., Torrington, Conn. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo'Alto, Calif. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont, Can. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Scot! Instr. labs., 111 Powdermill Rd., Maynard, Mass. 

PREAMPLIFIERS, MICROPHONE 
Crown Int'I., Box 1000, Dept. EEM, Elkhart, Ind. 
Daven, Grenier Field, Dept. EEM 61, Manchester, N. H. 
Ithaco Inc., 135 W. Clinton St, Ithaca, N. Y. . ...... p 533 
Meleor Electronics Corporation, 1750 New HigbWay, Farmingdale, N. Y. 

p 535 
Opamp Labs, 172 S. Alta Vista Blvd., Los Angeles, Calif. ...... p 536 
Servo Corp. of America, 111 New South Rd., Hi.ksville, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Amperex Elctm. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I, 
Beltronix Systems Inc., 113 Marcus Blvd., Hauppauge, N. Y. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Intemational Radio & Elctms. Corp., 1118 W. Mishawaka Rd., Elkhart, Ind. 

Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Mobil ElectroniCS, Inc., Box 1132, Anderson, Ind. 
Newcomb Audio Products Co., 12881 Bradley Ave., Sylmar, Calif. 
Scintrex, Inc., John Glenn Dr., Buffalo, N. Y. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
United Recording Electronics Inds., 11922 Valerio St., N. Hollywood, Calif. 
Visual [Ic!ns. Labs, 40 N. Daisy Ave., Pasadena, Cal. 

PREAMPLIFIERS. MICROWAVE 
AEllnc., P.O. Box 552, lansdale, Pa. 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. p 1651 
Avantek Inc., 2981 Copper Rd., Santa Clara, Calif. 
Bectro/Datalnc., 3121 Benton St, Garland, Tex. 
Bectronic R.sources, Inc., 4561 Colorado Blvd., los Angeles, Cal. p 1667 
General Electric Co., Elctm. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
lEL Oiv. Varian, 15 Akron St, Copiague, N. Y. ... p 1679,1680,1682 
Metric Systems Corp., 736 N. Beal St., Fort Walton Beach, Fla. p 541 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elclrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington, Mich. ..... p 1690 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Portchester Instr. Corp., 114 Wilkins Ave, Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Part Chester, N. Y. 
RF Amplifier Co., Box 141, Lake Grove, N. Y. ............. p 1694 
RHG Electronics Lab Inc., 94 Milbar Blyd., Fanningdale, N. Y. 

p 1700, 1701 
RlC EJectronics Inc., 25 Martin PI., Port Chester, N. Y. 
RCA Elctro. Components, 415 South 5th St, Harrison, N. J. 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airbome Instruments lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
General Instrument Corp., [Ictrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Itek Corp., 10 Maguire Rd., lexington, Mass. 
locus, Inc., 906 W. College Ave., State College, Pa. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. 1. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assoes., Inc., Northwest Ind. Park, Burlington, Mass. 

Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assocs., Inc., Ledge St, Nash"" N. H. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Optimax inc., 258 N. Main St., Ambler, Pa. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Resdel Engineering Corp., Box 14000, Pasadena, Calif. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Sinciair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Varian Assoes., 6lI Hansen Way, Pa.lo Alto, Calif. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 

PREAMPLIFIERS, OSCILLOSCOPE PLUG·IN
SEE OSCILLOSCOPE PREAMPLIFIER 
PLUG· INS 

PREAMPLIFIERS, RECEIVER 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Applied Research, Inc., 1& S. hyles Ave., Port Washington, N. Y. 
Arvee Engineering Co., P.O. Box 3159, Torrance, Calif. 
Avantek Inc., 2981 Capper Rd., Santa Clara, Calif. 
C·Cor Electronics Inc., 60 DeCibel Rd., State College, Pa. ... p 51B,521 
Fairchiid/Electro·Metrics Corp., 100 Church St., Amsterdam, N. Y. 
Honeywell Test Instruments Div., Box 5221, Denver, Colo. .... p 1403 
Ithaca Inc., 135 W. Clinton St, Ithaca, N. Y. . . . . . p 533 
lEL Div. Varian, 15 Akron St., Copiague, N. Y. .•..•.•• p 1679,16a2 
Lorch Electronics Corp., 105 Cedar La., Englewood, ·N. I. 
Parzen Research Inc., 48 Urban Ave., Westbury, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RHG Electronics lab Inc., 94 Milbar Blyd., Farmingdale, N. Y. 

p 1700,1701 
Stoddart Electro Systems, 2045 W. Rosecrans Ave., Ganlena, CaIH. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airborne Instruments lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Astra Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Electro-Ceramic~ Box 15096, Salt lake City, Utah 
General Instrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Gray Res. & Dev. Co., 150 Park Ave., E. Hartford, Conn. 
HRB,Singer, Inc., Science Park, State College, Pa. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
locus, Inc., 906 W. College Ave., State College, Pa. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. 1. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave'l'roducts Groop, 115 Old Country Rd., Carle Place, N. Y. 
Olektron Corp., Box 248, Dudley, Mass. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Philmore Mfg. Co., Inc., 130-01 Jamaica Ave., Richmond Hill, N. Y. 
Pickard & Burns Elctms., 103 Fourth Ave., Waltham, Mass. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 

PREAMPLIFIERS. TELEMETRY 

Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 

PREAMPLIFIERS, R·F 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Applied Research, Inc., 76 S. Baytes Ave., Port Washington, N. Y. p 1651 
Arvea Engineering Co., P.O. Box 3159, Torrance, Calif. 
Avantek Inc., 2981 Copper Rd., Santa Clara, Calif. 
C·Cor Electronics Inc., 60 Decibel Rd., Stale College, Pa. P 51B, 520, 521 
Honeywell Tlst Instruments DiY., Box 5221, Denver, Colo. .... p 1403 
LEL Div. Varian, 15 Akron St, Copiague, N. Y. ........ P 1679,1682 
Lorch Electronics Corp., 105 Cedar La., Englewood, N. I. ..... P 1678 
Microwave Cavity Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Parzen Research Inc., 4B Urban Ave., Westbury, N. Y. 
Philco/Ford Corp., C & Tioga Sis., Philadelphia, Pa. 
Princeton Applied Research Corp., Box 565, Princeton, N. J. . . . . P 1471 
RHG Electronics Lab Inc., 94 Milbar Blvd., Fanningdale, N. Y. 

P 1700,1701 
Rowe Industries Inc., 1102 Airport Hwy., Toledo, Ohio 
Stoddart Electro Systems, 2045 W. Rosecrans Ave., Gardena, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Arenberg Ultrasonic lab., Inc., 94 Green St., Jamaica Plain, Mass. 
Astra Communication Lab., 9125 Gaither Rd., Gaithersburg, Md. 
BF Electronies, 415 S. Nardo, Solana Beach, Calif. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Cushman Electronics Inc., 166 San Lazaro Ave., Sunnyvale, Calif. 
Entron, Inc., 2141 Industrial Pkwy., Silver Spring, Md. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
HRB·Singer, Inc., Science Park, State College, Pa. 
I·Tel, Inc., 10504 Wheatley St., Kensington, Md. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Itek Corp., 10 Maguire Rd., Lexington, Mass. 
lerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
locus, Inc., 906 W. College Ave., State College, Pa. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, lIS Old Country Rd., Carle Place, N. Y. 
Nuciear Diodes, Inc., Box 135, Prairie View, III. 
Olektron Corp., Box 248, Dudley, Mass. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Resdel Engineering Corp., Box 24000, Pasadina, Calif. 
Rodelco, 35GA Commack Rd., Deer Park, N. Y. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Trans·Aire Elctms., Inc., 85 Denton Ave., New Hyde Park, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Waters Conley Co., Inc., 5011st Ave., N.W., Rochester, Minn. 

PREAMPLIFIERS, SERVO 
Bulova Watch Co., Inc., Elctrn~ Diy., Servo Prods., 61·20 Woodside Ave., 

WoodSide, N. Y. ................................... P 2657 
Clifton Diy., Marple at Broadway, Clifton Hghts, Pa. ....... . P 2664 
Control Technology Co. Inc., 41·16 29th St., L I. C., N. Y. 
Data Device Corp., Dept 17, 100 Tech St, Hicksville, N. Y. .•.• p 2665 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 

P 266B 
Ithaco Inc., 735 W. Clinton St, Ithaca, N. Y. . p 532 
Scientific·Atlanta Inc., Box 13654, Atlanta, Ga. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
C. G. S. Scientific Corp., Industrial Blvd., Southampton, Pa. 
Instrument Div., Sanders Assocs., Inc., Grenier Field, Manchester, N. H. 
McFadden Electronics Co., 8953 S. Atlantic Blvd., South Gate, Calif. 
Perry Amplifier, 138 Fuller St., Brookline, Mass. 
Singer-General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 

PREAMPLIFIERS. TELEMETRY 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Applied Research, Inc., 16 S. Bayles Ave., Port Washington, N. Y. 
Avantek Inc., 2981 Copper Rd., Santa Clara, Calif. 
C·Cor Electronics Inc., 60 Decibel Rd., State College, Pa •. ,. p 518,521 
CalHomla Instruments Corp., 3511 Midway Dr, San Diego, Calif. 
California Sys. Comp., Inc., 9116 Independence,. Chatsworth, Cal. 
Data Device Corp., Dept 11, 100 Tech St, HickSVille, N. Y. 
Helix Research Assocs., Inc., 83M Hercules St., La M.sa, Calif. 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. 
InstruLab, Inc., 1205 Lamar St, Dayton, Ohio 
Ithaca Inc., 135 W. Clinton st., Ithaca, N. Y. . . . . . . . . . . P 533 
LEL Div. Varian, 15 Akron St, Copiague, N. Y. ........ p 1679,1682 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 

P 1700,1701 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. 
Solid State. Elclm. Corp., 15321 Rayen st., Sepulveda, Cal 
Trak Microwave Corporation, 4126 Kennedy Rd., Tampa, Fla. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. , 
Astra Communication lab" 9125 Gaither Rd., Gaithersburg, Md. 
Beckman Instrs., Inc., Elctm. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
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. PR~PLIFIERS, TELEMEIRY (Cont'd)' 

Defense E1Ctms.. Inc.. RocIlVille.* 
Dorsett Electronics. BOx 36, TUisa;'Okla. 
Dynamic Precislen Conlrills Corp:i449 E. Main st. Hagerstown. Ind. 
£DC (Electro Development Corp.). Box 100. Lynnwood. Wash. 
EMR Div •• Box 223, Princeton. N. J. 
General Instrument Corp •• Elctm. Sys. Div.,.Andrews Rd •• HmYilie. N. Y. 
Guide InduStries, Inc .• 11855 W'n:ks St, Sun Yalley. Cain. • 
Gun Aerospate Corp., 5440 Alder. HouSton,Tex. .' . 
Gulton Inds..lnc.. DaIa·Sys. Div .• 15000Cenllal, E.. AlbuquerqUe. rt. M. 
HRB-Singer. Inc.. Science !'ark. Stata Cqllege. Pa.: . 
I·Tel. Inc.. 10504 Wheatley st., Kensington. Md. 
International Microwave Corp., 33 River Rd •• Cos Cab, Conn. 
Lear Siegler. Inc:. 3171 S. Bundy Dr. Sanla Monica. Cam. 
Matrix Corp •• 520 North lIth Ave.. Beech Grov~ Ind. 
Mayberry EleclrilnicsCo •• 543 W. Manchester Blvd;; Inglewood. Cain. 
Mennen-Greatbatch E1ctrns. Inc.. 10123 Main st.. Clarence. N. Y. . 
Micro Sble Eleelronics, 152 floral AVe •• Murray Hill. N: J. 
Micrornega. 4134 Del Rey Ave.'. Venice. Cain. ,. 
Microwave Assocs .• Inc.. Northwest Ind. hrk. Burtington. Mass. 
Neff Instrument Corp •• 1088 E. Hamilton Rd .• Duarte. Calif. 
Nuclear Diodes, I~. Box l35, Prairie V'IBW. III. 
Nytrori. Inc .• 795 San Antonio Rd.. 'hlo Alto. Calff. 
OIeklron Corp •• Box 248, Dudley. Mass. 
Oplilnax Inc., 258 N. t,lain st. Ambler. Pa. . 
RdF West 9371 Kramer Ave:, Westminster. Calff. 
Ramsey Engineering Co.. 707 N. Anaheim BMI .• Anaheim. Cain. 
Ranlec DIv •• 24003 Ventura Blvd .• Calabasas. Calif. 
Resdel Engineering Corp •• Box 24000, Pasadena. Cain. 
Sono Inc .• 20 East Herman st.,Philadelphia, h. 
Stoelting, C. H .• Co.. 424 N. Homan Ave •• Chicago. ill. 
Tele.Jlynamics, 50lIO hrkslde Ave., Phlladelphla; h. 
Varo General. Gartand Bank Bldg .• Garland, TeL 
Video Research Corp •• 761 N. Washington St. Rockville. Md. 
Watkins-Johnson Co.. 3333 Hillview. Palo Alto, Cam. 

PREAMPLIFIERS. TRANsD SIGNAL-ALSO 
SEE SIGNAL COND'" 

B • K Instnmenll, Inc. 5113 Will lB4111 C""IaH. DUI.. P 1336 
Bulm Watch Co •• Inc.. Elctms. DIv •• Slm Pnlls., 11-20 WladslU AIt., 
WDOdrld~ rt. Y. . 

am-Brown llnun:b CIIIJ •• IAI't Allport Ind. Pk. Tlmn, ArIz. 
. 1laIIfInillnstmllints CIIJ .• 3511 11_ Dr. San Dlep, CiIII. 
t:aUflrnla' s,s. Co.,.; IIC., 817& l!dlfluence. CIIatmrtb; Cal. 
CIIVlIa Corp.. Brush Insts.DIv •• 3m • PlrkIIIs, Cleve18lld. DMt 

. p 1563-1566 
Cml TecblO!ou Co. lie., 41·16 2IIfI st., L L C. II. Y. 
Data llevlci cor;.. De", 17; 100 Tec' "-. Hlcbvlle. N. Y. 
EIactronIc CI.,..ants Div. IIIIted Airelllt, Trame. PI: P 2630. 2632 
Helix ItasIIn:II ASSIcs.. Inc.. 8384 HlI'CIIIIIs st., La lien, clln; 
HeIllJWe/I Till Intrulleeta l1li., ~ 5221. Dlever. Colt. ..• :. P 1403 
H",rid Sys\IIIs C.,.. 9$ Terrace HaD An ....... lIIn. Mass. 
INCOR Inllrullllltalil.AmpJlften • Slpplle .. lee •• 

28 JIewtown III. PlIInIIw.1I. Y ................... :... P 1404 
IIIIICtI Inc. 735 W. Cllllln st.1IIIICI, N.Y. .. ........ ,..... f S33 
111l1li1., Iallrumaats, lie.. 28175 Aurora III .• cre"laad. ml 
Newpert Labs.,JInc., B30 E. YOlIIg st.. Sants All, CIIW. . 

·11"on BIL New Ylrk lie., 2tJII Plrk An., New Yark, II. T. 
Plllllri~NBXUS Rel .. ra, 17 Air •• Dr. at Ate. 128, D"'III. 1IIss. 
Prlncetaa ApplJed Research Clrp;. au 585. Prlncatoa. N. I. . . • . P 1471 
RO Autcs., IIIe., 3105 IImI An., lilli, PIrk, Cal. 
Sem CIIfJ. of America, 111 "'" butt Rd., HIcbvIIIa. N. Y. 
SIIid SlatfElctnL Carp •• 15321 ..... st.. Sap.IBda. Cal. 
Uiheltz,lJlclIe C.".. _ Wb/tnIJA" •• HlBldln. CIRIL ...... .p 1248. 
Ualted Aireraft Ca". EIIctrI.lcs CllllJlllnlll$ DiY. Trame. Pa. 

P 2630.2632 
Uiltad Datactor TechnolllJ. 1732 21st st.. SaafI Millicl, CIIN. 
Acromaa; Inc .• 30765 Wixom ·Rd •• Wixom. Mich. 
Aeriiscience E1e1ms.. Inc .• Box 29765. Atlanta •. Ga. 
AlOO Lansing, 1515 S. Manchester Ave •• Anaheim. Cain. 
Amperex Elctm. Corp.. Semiconductor & Microcircuits DIv •• 

Providence Pike. Slatersville. R. I.. {' 
Becj!man Instrs .• Inc.. Elctrn. Inslrs. Div .• 2200 Wrlglit AVe'j Richmond. Calif. 
Bell & Howell Co •• 360 Sierra Madre Villa. Pasltiena. Cal f. 
Bio-MedM:e1 Elelms.. Inc.. 653 Lofstrand La.. Rockville. Md. 
Brower Labs, Inc •• 237 Riverview Ave .• Wal1ham. Mass. 
By!rex. Inc., 223 Crescent St~ Wallbam. MIllS. 
C. G, S. Scientific Corp •• InduStrial Blvd •• Soulbampton. h. 
California Electronic Mfg. Co .•. Box 555. Alamo. CalK. ' 
Chesapeake Inslr. Corp •• Shadyside. Md. . 
Columbia ResearchLabs .• Inc.iMacdade Blvd: & Bullens La., Woodlyn. h. 
Datamelrics. Inc .• 87 Beever St •• WaHhem. MIllS. 
Datum, Inc.. 110 E. Liberty Ave •• Anaheim. Cain. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio' 
IloricScient/fic Corp.. 7969 Engineer Rd.. San Diego, Calif. 
Dorsett Eiectronics;8ox 36, Tulsa. Okla. 
£DC (Electro Development Corp.). Box 100. Lyrinwood, Wash. 
E/ectrq-Ceramics. Box 15096. Salt iJlke City. Utah . 
Energy Deems Inc.. Microperv. 1141. Ringwood Me .• Haskell. N. I. 
Geo Space Corp.. 5803 Gienmont Or., Houston. Tl)C8s 
G1enlek. InC.. 1557 1111 St.. Sants Monica. Cam. 
Hewlett·~ackard Co .• 1501 Page Mill Rd,. Palo AIIO. Cain. 
Ikor. Inc.. N. W. Industrial Pk .• ~urlington. Mass. 
Johnston Labs •• Inc .• 3 Industry la .• CQck~vllle. Md. . 
Lear Siegler. Inc.. EleIm. Inslr. D\V:;7I4 N. BrookhurSt st, Anaheim. Cal: 
MagnetiCS. Inc.. COmplH!ents Div .• Box·3091. Butler. h. 
Massa Div •• 280 Lincoln st.; Hingham. Mass; . 
Mayberry Electronics Co:. 543 W. Manchallar Blvd •• Inglewood. CaIH. 
Mennen-Greatbatch EicIrns. Inc.; 10123 Main St:.CIa110ce. N. ~. 
NUS Corp.. Box 248, hramus, N. J. . 
Ne1I.lnstrumeni Corp •• 1088 £. Hamilton Rd .• Duarte.CaIH. 
Nuclear ./liDdes. Inc .• Box 135. PlaineV'lew. ,111.' . 
Nylron, Inc.. 795 San Anlonlo Rd.. PaloAiio. Calli. 
Potter oWonautM:e1 Corp., U. S. RIa. 22. Union; .N. I. 
RdF West, ·9371l<ramar Ave •• Westminster. Calif. 
Rawco Instruments; Inc.. Box 0 1286, Fort Worth. Tex. 

224 eem/1969 

Research Mfg:Corp .• Box 6056, San 0'1110. Calif. 
RoVeti Instruments. 238 West st. Annapolis. Md. 
Sensor Corp •• 97 Indian Field Rd.. Greenwich, Conn. 
Tai .. Dynamics. 5000Parkside Ave •• Phillidelphia. Pa. 
Tennelec, Inc •• Box D. Oak Ridge. Tenn; 

PREAMPLIFIER5~ TRANSISTOR 
AI8IIIaiI Inc •• 2181 Copplll' 1II:.SanIa CIlIa. CeIH. 
Balm Watcil CL. Jac., EIclmL DIv. SeIVtI ProD. 81·20 WaldlNl Ave. 
Weodlld~ rt. Y. .. " . 

Barr""" Ie_' C.,.III'I. AIrfarIIIII,Pk. TIICI"; Arlr. 
CtIInI TlChlll. C,.Inc.; 41018211f1 st., L I. c.1I. Y. 
Data """a carp. D"'- n, 100 T,cIt ~.IJicby". II. Y. 
. Dana, 1miii' flaM. De", EEM 11. Mlncllnllr. N. H. 
Bectrllte _ .. nts DIr .. UIIIIH AIrcraft, Tmell, Pa. p 2630.2632 
IIfIICtIIle., 135W.ClIItI.st."IIIIICI,II.Y ............... ,. p 533 
lalll .ellll'lll Ja lilt. 211 W. 81st st., "",Till; rt. Y. 
IARII Ellctnnlaa CIrp. 115 C~. La., fJIgfewoaII. N. 1 
•• r EIecIranIcs Clrpllllle •• 1750 !law 1fiahwaJ. fll1lliltdal~ N. Y. 

P 535 
IIIwpIrt labs., lac. 83ft E.. Yt.1II st., Saeta Ala, CIIIf. 
Mlcetan A"lid Rasurcb CIII'P. BoX 585, PrIalG .. II. 1 . . • . p 1471 
RHa Electnnlaa lab IIIe., 84 IUbar _. fllllll_. N. T. 

p 1700.1701 
RO AISles., Inc.. 3105 Him Ave.; 111110 Park; Cal. 
8m Cerp. If_In, 111 ... SIIIIIt III. BIcksYIII~ N. T. 
Stlld SIIII EIcIn. Carp. 15321 ilayea st., Se)llflllla,.caL . 
United Aircraft Clrp •• E1ectnllcs CaqloHnts DiY~ Trmsa, Pa. 

P 2630.2632 
Aerolite Electronics Corp .• 2207 Summij Ave •• Union City. N. J. . 
Amperex EIctm. Corp., Semiconductor & Microcircuits Div., 

Providence PIlle. SiabllS'lille. R. I. 
Amplifier Corp. of America. 75 FrOst St.. Westbury. N. Y. 
Auricord. 35-41 29111 St.. Long Island City. rt. Y. 
Beckman Instrs.~ Inc..E1ctrn.lnstrs. Div .• 2200 Wright Ave •• Richmond. CaIH. 
8.allronix SysIem$ Inc.; 123 Marcus Blvd .• HauppauP. N. Y. 
Bio-Medical Elelms •• Inc .• 653 Lofstrand la .• Rockville. Md. 
Blonder·Tongue Labs Inc.. 9 Alling St .• Newark, N. I. 
California Electronic Mig. Co., Box 555. Alamo. CalR. 
Century Pro/ector Corp .• 729 Sevenlh Ave •• New York. N. Y. 
Dynaco. Inc.. 3060 lefferson St.. Philadelphia. Pa; , 
Fairchild Semiconductor. 313 fairchild Dr •• Mountain View. CaIH. 
Fidelity Amplifier Co •• 1633 N. Halsted st .• Chicago. HI. 
Finney Co.. 34 W. 'Interstate St •• ~dford. Ohio 
HR8Singer, Inc .• Science hrk. SbIe College. h. 
Harsbaw Chemical Co., 1945 E. 971b St. Cleveland. Ohio 
Hewlett-Packard Co.. 1501 Page Mill Rd., hlo Alto. CaIH. 
Infrared Inlis., Inc.. Box 989. Sants Baibara. Cain. 
International Microwave Corp .• 33 River ·Rd •• Cos Cob. Conn. 
ltek Corp.. 10 Maguire Rd. laxlngton •. Mass. 
Johnston labs .• Inc .• 3 Inclustry La., Cockeysville. Md, 
Locus. Inc.; 906 W. COllege Ave.. SbIe CoIiege,Pa. 
Matrix Corp .• 520 North lllb Aye .• Bae~h Gro~ Ind. 
Mayberry El6ctronics Co., 543 W. Manchester Blvd., Inglewood. CalK. 
Microwave Products Group, 115 Old Country Rd., Carte Plica. N.Y. 
MHielriln. Inc., 540 Alpha Dr •• Pittsburgh. Pa •. 
NUS Corp.! Box 248; PirellDls, N. I. 
Nuclear Data, Inc., 100 W. Goif Rd,. Palatine, III. 
Nuclear Diodes, Inc •• Box 135. Prairie V'IIW, III. 
hstoriza Div. Analog DevM:es, Inc.. 22UifIh St.. Cambridge. Mass. 

'Perry Amplifier. 138 Fuller St .• Brookline, Mass. 
Resdel Engineering Corp .• Box 24000. Pasadena. Calif. 
Rode/co, 356A Cominack Rd.. Deer Park. N. Y. 
Roveli InstrumentS. 238 West St. Annapolis.>Md. '. 
Sants Barbara Research Clr., 75 Coramar Dr .• Goleta. CaiR. 
Shure Brothers, Inc .• 222 Hartrey Ave •• Evanston, III. 
Strom Communlciltlons Corp .• 10lIl & WalnutSts., ("ster;. PI. 
Tape-Alllon Corp., 523 S. Hindry Ave., IngleWood. Cain. 
United Recording Eleolronics Inds •• 11922 Valerio St.. N. Hollywood. Calif. 
V'lSUal Elclns. labs. 40 N. Daisy Ave.. Pasadena. Cal. 
Waters Conley Co .• Inc .• 501 lsi Ave.. N.W •• Roc~ster. Minn. 

PREBONDING ETCHANT5-sEE CHEMICALS. 
~ ETCHING 

PREDETECTION EQUIPMENT. 
RECORDERS/PLAYBACKS . 

IIIIIco Inc •• 13S W. Clillton st.. _.11. Y ...... d ..... '.... p 532 
lOnelo&fc Carp. m $.fair _ l'iIaiIeu. CaIH. ..... p 2160.2161 
Auricard. 35-41 29th St •• Long I~ancl. City. N. Y. 
Ball & Howell Co .• 360 Sierra Madre Villa, Pasadena. Calif. 
ComllDlnication Electronics, 6006 Executive Blvd.. Rockville. MIl 
Edison, T. A. Induslrles. Inslr. DiY .• 3UakesideAve •• W; Orange. N. J. 
Ferranti Eiee.. fnc.. E. Bethpage Rd.. Plainview. N. Y. 
Hewlell.fackard Co .• 1501 Page Mill Rd •• Palo AHa, Calff. 
Hinimelslain S .• and Co •• 2500 Estes Ave.. E1k'Grove V'dIage. III. 
RCA. Defense Eielm. Prods .• Marne Hwy. Monlsiown. N. J. 
Video Research Corp •• 761 ·N. Washington St .• Rockville. Md. 
Visual E/elms. Corp.. 356 Wesl40th St.. New York, N. Y. 

PREFORMS. PRECIOUS METAL-ALSO SEE 
SOLDER PREFORMS 

, Cabn. S'lIIIInd, Clrp. 121 S. CIIulllllas An •• lit ¥emoe. N. Y. p m7 
Alloys Unlimited, Inc., 16661 Venblra Blvd .• Encino, Cal. 
Alpha IIIlals, Inc •• 56 Waler st.. Jersey City. N. J. 
Cooper. J. B. & Sons. Inc.. 180 Varick St.. New York. N. Y. 
Handy & Hanman. 850 3rd Ave •• New York, N. Y. 
Kester Solder Co •• 4201 Wrightwood Ave •• ChiCago, III. . 
Semi Alloys, Inc.o20 N. MacQuesten Pkwy •• Mt Vernon. rt. Y. 
Tecb-Etch. Inc.. 10 Induslrial Park Rd.. Hingham. Mas~ 
Westem Gold & Platinum Co •• 525 Harbor Blvd .• Belmont Cam. 
Wilkinson Co .• 31011'Agoura Rd •• Westlake Wlage. Calif; 

PREPARATION SYSTEMS, PAPER·TAPE' 
Atee. 11Ie.. 1125'luplin St.. Haustln. To. .. •. ; .. , ..•..... 
CntreI __ Cerp., 321eamey Rd.. "~1Im lilts .• MIss. 
.CIIIInIILqIC;Jac.,3~1It.1latlck,1IIss.' 
IIIhIW{[Dala.Sclencea,llo"" Bax QQ. NIlllIiIer. N.Y. 
O/lr·Tnillics. lac •• Box 830, IIertiller.1I. Y. 

p 1015 
p770 

pm 

Connecticut TechniceICol\I •• 3000 Main St.. Hartford, Conn. 
Invec Corp •• 26 Fox Rd.,WalthamiMass. 
Kemper Enginearing ·Co •• 9337 ShosIione Ave. Northridge. CaIn: 
Nevcor Inc •• Valley Forge Ind. Pk. Norristown. h.' . 
Tech Serv .• Inc.; 5451 Holland Dr •• BeltSville. Md. 
Warner Eleclric IIrake & Clutch Co •• Beloit,W'rsc. 

PRESCALERS 
Aritach Corp., HO lincoln St.. Brft/Iton. Mass. . 
fticlcak E1ectricall1lilr. C .. 10514 DuPeat Av.:, CImiand. Obit 
ItItarcIntinentsl Elctn: CIIIJ, Box 151. Falrlmtl N. Y. ....... : p 1409 
Tlkella IlkeRJIII. CD. Lid. 1-32·1Asabk'I.lfIrillHi. TIIkJII.Ilp. 
Chroneties, Inc •• 500 Nuber Ave .• Mt Vernon. N. Y. 
Hawlett·Packard Co.. 1501 Page Mm Rd.,'Palo Alto. CaIH . 
Instrumentation Technology Corp •• 18811 Napa St.. Northridge. Calif. 
Intrex Systems Inc .• 729 Centinela Ave .• Inglewood, Calif. 
LeCroy Res. Sys. Corp .• 126 North Rte. 303, W; Nyack, N. Y. 
Nanosecond Systems, Inc.. 176 Limvood Ave.. Fairfield. Conn • 
Nuclear Supplies. Box 312; Encino, Calif. 
lehnlal, Inc., 14501i1ll St.. Berkeley, Calif. , 
PRESELECTOR-MIXERS 
Sec/ro/Data IIC •• 3121 Blnton st.. Smaill. Tu 
FIIIJIIIICJ E_rlIllLabs, P.O. B8l521. Fara/llJdale. N. 1 . . p 1674 
LarcIt ElectrtnlCl Co" •• 185 C* La. EnaI-d, N. 1 ..•... p 1678 
IIicrowm Cavity LaIIs. Inc.; 10 N; Beach Aft •• La SrtIlge.III. .. p 1687 
limn Electnnics, Inc. 101 W. Alameda Ave.. Burhnk, calif. •. p 1705 
Yectar lHustrlel, 821 San AllanioRd.. Pall Alto, caDI. .:.... p 1717 
Airborne Instruments Lab.. Div. Cutler-Hammer. Inc .• Deer Park. N. Y. 

\ Gombos Microwave Inc.. 48 Webro Rd., Clnton. N. J; 
Maca Electronics, Inc •• 459 E. Main St .• Denville. N. J. 
Merrimac Research & Developmen~ Inc.. 41 Fairfield PL, W. Caldwell. N. I. 
Microwave Assoes.. Inc.. Norlhwest Ind. Park; Burlington. Mass. 
Microwave filter Co., Inc.. 135 W. Manliu! St.. East Syracuse. N. Y. 
Microwave Products Group. 115 Old Country Rd., Carle Place. N. Y. 
Olaidron Corp •• BOx 248, Dudley. ·Mass. 
Rodelco, 356A Commack Rd. Deer Park, N. Y. 
Zata Labs •• In~. 616 NaliOll8i Ave,. Mountain View. Calif. 

PREsELECTORS 
m Inc •• p.o. Bex 552. Lansdale. Pa. 
AritICII Corp., 1tIJ Unceln st.. Bri&blon. Mass. 
AVlntsk lac. 2981 Capper 1111. Sanla Clara. cain: '. 
DIIIJ/Is IIIcrawm Ct.. RtdIIuf PI. Mlmareaect,N. Y. •...•. p 1658 
E1ectro/DIIa fnc •• 3121 Benton st., BarfaIll.Tu 
frqullCY Engineering LabS; p.o. Bu521.FlnIiIIdaIe. N. I. •• p 1674 
IIIcrowm Cavity Lan, fnc., 10 N. BeacU",; La Grange. HI. ;: p 1687 
P,.mill' IIIcrawm Carp.. 35 Maw Bread st.. Part C~.star; N. Y. 
IIIG.EIectnIICI Lab Inc., 84.Mlllar BIYd., fIIIIIl_,.1I. Y. 
RLC EIe_ics hie., 2511erti1 Pl.. Part Chillr ••• Y. 
ScleIllllNIllllIa hIc.. lulll8$l, AtJanta; a •. 
Vallar Iidustrils, 821 SI. AIID." It, hlo AItI, calif. 
Airborne Instruments Lab •• Div. Cutler-Hammer. Inc •• · D,er Park. N. Y. 
Beckman Instrs., Inc •• Elctm. Inslrs. Dlv .• 2200 Wright Ave., Richmond, Calif. 
Gombos Microwave Inc.. -18 Webro Rd •• Clifton; N. J; • 
Hewlett·Packard Co •• 1501 Page Mill Rd •• Palo Alia. Cain. 
Maury Microwave Corp. 8610 Helms Ave., Cucamonga. Cain. 
Microlab/FXR, 10 Microlab Rdf, Livingston. N. I. 
Microwave AssOl:s.. InC.. Northwest Ind. Park, Burlington. 1IIss. 
Microwave filter Co •• Inc.. 135 'if. Manlius St.. Easl Syracuse. N. Y. 
Racal CommunM:ations.lnc .•. 8440 Second Ave., Silver .Spring, Md. 
Ranlec Div., 24003 Ventura Blvd.. Calabasas. Cain. . . 
Rodelco. 356A Commack Rd., Deer Park. N. Y. 
Sinclair Radio Labl. Inc., 675 Ensminger Rd •• Tonawanda. N. Y. 
TRF. Inc •• 5265 Port Royal Rd. Stirlnglleld, Va. 
Telectro Systems Corp .• 96-18 43rd Me .• CorOll8, N. Y. 
Telonic Engineering Co •• Box 277. laguna Deech. CaiN. 

PRmuIIJ~fs~'\~IuRE 
PRESSURE SENSITIVE PAINT-SEE COATINGS. 

TRANSDUCER FORMING 

PRESSURE VESsEL5-sEE ,CHAMBERS. 
PRESSURE 

PRESSURIZATION EQUIPMENt CABLE-SEE 
. CABLE PRESSURIZATION E~UIPMENT 

PRESSURIZATION SYSTEMS" EQUIPMENT 
CABINET 

AInce Engleeerlnr Co.. 1333 W. Ai\lllia St., CII/cqo, In. . 
K1dill. WIlIer • Co. lric.. 815 Main st.; BeiInHII, rt. I. 
Bendix Corp.. Instruments & Life Support Dlv .• 

2734 Hickory Grove Rd •• Devenport, Iowa 
Eastern InduStries, 100 Skiff st.. Hamden. Conn. 
Holpack Corp .• 5075 Cottman Ave., Philadelphii. Pa. 
Kahn & Co •• Inc., P. 0. BOx 516. Hartford, Conn. 
Superior Conlinental Corp •• Box 489. Hickory. N. C. 
TenH'res Res. Div. CarbOrundum Co .• 1401 S. Atherton St. 

SbIe Coliege, Pa. 

PRESSURIZATION UNITs-5EE CHAMBERS. 
PRESSURE 

PRIMERS; BONDING & POTTING 
Biggs Co.. 1547 141b St.. SanlaMonica. Calif. 
ConaP. Inc.. 184 E. Union st.. Allegany. rt. Y. 
Emerson & Curninli. Inc.,' B69 Washington st.; Canton. Mass. 
fuRar-O'Brien Corp .• 1342 Willow Rd. Mtlnlo Park, CaIn. 
General·E1ectrlc Co •• Silicone Products Dept. Waterford; N. Y. 
IsaChem Resins Co •• Cook St.. Lincoln. R. I. , 
National Gasket & Washer Corp •• 124tast 25 st., New York, N. Y. 

PRINTED CIRCUIT-IOARDS.ADDITIVE 
PROCESS IWITIIOUT COMPONENT$1. 

AlllriClllLaIl CIIIJ, Cherekle .BiYII. , 1If&rs. It. Cbattal108p, Tun. 
ClIICIIGllpblUIi S.T~.ClQlaRd. CIty" 11IhIsby. calli; 



Digital Equip. Corp., 146 Main St, MalDlrd, Mass. 
Elgin ElectronicS, hie., 2035 W. 12th St, Box 1318, Erie, Pa. .• p 1636 
G T I COF'J1oratlon, 310 Chestnut St, MeadvDle, PI. ......... p 711 
Kinelogic Corp., 873 S. Fair Oaks, Pasadena, Calif. 
Kintron Co., 29 S. Pasadena Ave., Pasadena, Calif. ......... p 174B 
Kulka Electric Corp., Depl. Eo Box 149, Mount Vernon, N. Y. '" p 917 
Showa Musen Kogyv Co., Lid., 5-5, &-Chome, TOIoshi, Shinagawa·ku, Tokyo, 

Japan 
Vector Electronic Co; Inc., 12460 Gladstone Ave. Sylmar, Cal. 
Westinghouse Elec. Corp., Camp. , Materials, 3 Gateway Ctr., Pittsburgh, PI. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Advanced Circuitry Div., litton Inds., 4811 W.Kearney St., Springfield, Mo. 
Agard Electronics Corp., 40 Nassau Terminal Rd., New Hyde Park, N. Y. 
American Circuit·Tronics Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
Ansley Div., Aci Inc., Park Ave. & Ridge Rd., Perkasie, Pa. 
Avionics lid., Box 200; Niagara-<ln·the-Lake, Ont, Can. 
Barnes Engineering Co., 3012 S. Halladay St., Santa Ana, Calif. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Bunker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Conductorlab, Inc., Box 222, Groton, Mass. 
Datasenors Co., 735 Factory Rd., Addison, III. 
Defiance Circuit Corp., 12 Shepard 51., S. lawrence, Mass. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Electralab Div./Tyco, Box 548, Encinitas, Calif. 
Electro·Science labs., Inc., 1133 Arch SI., Philadelphia, Pa. 
Electrol Co., Inc., 771 Spring la., York, Pa. 
Electronics Oiv., lFE, 1605 Trapelo Rd., Waltham, Mass. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Flexprint Div., Sanders Assocs., Inc., Grenier field, Manchester, N. H. 
Galaxy Eleclronics, 10 South 34th SI., Council Bluffs, Iowa 
General Circuits, Inc., 95 Mt. Read Blvd., Rochester, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Insulating Fabricators, Ine., 150 Union Ave., E. Rutherford, N. J. 
link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Mid·West Melal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
North American Printed Circuit Div., Box 145, Stafford, Conn. 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rogers Corp., Rogers, Conn. 
Security Elctrns. Co., Inc., 5424 North 95th St., Kansas City, Kans. 
Sibley Co., Haddam, Conn. 
Superior Circuits, 2821 ladybird la., Dallas, Tex. 
Techniques Inc., 235 Jackson St., Englewood, N. J. 
3M Co., 3M Center, SI. Paul, Minn. 
Tri-Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, st. Petersburg, Fla. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Westinghouse Eleclric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 

PRINTED CIRCUIT BOARDS. ETCHED 
PROCESS (WITHOUT COMPONENTS) 

AEL Inc., P.O. Box 552, lansdale, Pa. 
Ameriun lava Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, CaIW. ..... . . . . . p 764 
Augatlnc., 36 Perry Ave., AtUeboro, Mass. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Calffornia Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Chicago Dynamic Inds. Ine., 1725 Diversey Blvd., Chicago, III. 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calff. 
Digital Equip. Corp, 148 Main St, Maynard, Mass. 
Eby, H. H. Co., 4701 Germantown Ave., Philadelphia, Pa. 
Electronic Modules Carp., P,O. Box 141, Timonium, Md. ...... p 780 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. .• p 1636 
G T I Corporation, 310 Chestnut St, Meadville, Pa. ......... p 711 
Kinelogic Corp., 873 S. Fair Oaks, Pasadona, Calff. 
Kinllon Ca., 29 S. Pasadena Ave., Pasadena, Calif. . .. . . . . . . p 1748 
Lowell Elcllns. Corp., 9100 Terminal Ave.,- Skokie, 111. 
Midwest Circuits Inc., 1111 E. Excelsior Blvd., Hopkins, Mino. .. p 712 
Nippon Elee. New York Inc., 200 Park Ave., Naw York, N. Y. 
Nutronics Mfg. Co., 1703 Pearia Rd" Springfield, 111. •••••••• p 713 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Rosemount Plug·ln Inc., component Sales, 1416 Lebanon Rd., Nashvillo, Tenn. 
Stellarmetrlcs, 416 l Cota St., Santa Barbara, Calif. . p 2795 
Tala·Signal Corp., 250 Crossways Park Dr. Woodbury, N. Y. 
Vector Electronic Co. Inc., 12460 Gladstone Ava. Sylmar, Cal. 
Vero Electronics Inc., 176 Central Ava., Farmingdale, N. Y. 
A. C. Eleclronics Co., 11766 W. Pico Blvd., los Angeles, Calif. 
A.R.F. Products, Inc., Gardner Rd., Ralon, N. M. 
Abacus Eleclronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Advanced Circuitry Div., litton Inds., 4811 W. Kearney St.,-Springfield, Mo. 
Advanced Packaging Div., 139 Maryland St., EI Segundo, Calif. 
Aerojet-General Corp., 1100 W. Hollyvale, Azusa, Calif. 
Agard Electronics Corp., 40 Nassau Tenninal Rd., New Hyde Park, N. Y. 
Aliegri·Tech, Inc., 141 River Rd., Nutley, N. J. • 
Alpha Electronic Services, 344 N. State College Blvd., Orange, Calif. 
American CircuiI-Tronics Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
American Systems, Inc., 13901 Seticoy St., Van Nuys, Calif. 
Ampex Corp., 401 Broadway, Redwood City, 'Calif. 
Ansley Div., Aci Inc., Park Ave. & Ridge Rd., Perkasie, Pa. 
Automatic Conlrol Electronics, Inc., Box 1198, San Antonio, Te~ 
Avionics ltd., Box 200, Niagara·on·the·lake, Ont., Can. 
Barnes Engineering Co., 3012 S. Halladay St., Santa Ana, Calif. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Bendix Corp., Comms. Div., E. Joppa Rd., Towson, Md. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., leonia, N. J. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Buckbee·Mears Co., 245 East 6th St., St. Paul, Minn. 
Bunker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Bureau of EngraVing, Inc., Ind'i. Div.; 219 N. 2nd St" Minneapolis, Minn. 
Chemical & Aerospace Products, Inc., 231 E. lomila, Wilmington, Calif. 
Chemical Micro Milling Co., Box 770, Camden, N. J. 
Cimron Div., 1152 Morena Blvd., San Diego, Calif. 
Circuits, Inc., 59 Deming Rd., Berlin, Conn. 

Cleveland Metal Specialties Co., 15516 Indl. Pkwy., Cleveland, Ohio 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Comco Plastics, Inc., 98·36 C Jamaica Ave., Richmond Hill, N. Y. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Conduclorlab, Inc., Box 222, Groton, Mass. 
Conductron Corp., 2600 North 3rd SI., St. Charles, Mo. 
Cook, T. N., Inc., 3520 E. Fulton St., Columbus, Ohio 
Custom Engineering & Test Co., Inc., 3160 46 Ave. N., St. Petersburg, Fla. 
Datasenors Co., 735 Factory Rd., Addison, III. 
Defiance Circuit Corp., 12 Shepard SI., S. lawrence, Mass. 
Digiac Corp., Ames Ct., Plainview, N. Y. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Douglas Electronics, Inc., 718 Marina Blvd., San leandro, Calif. 
EDP Corp., Box 6485, Orlando, Fla. 
EPEC Inds., Inc., New Bedford Industrial Park, New Bedford, Mass. 
Eagle·Picher Inds., Inc., "COO & Porter Sts., Joplin, Mo. 
Eastern Reproduction Corp., 1250 Main St., Waltham, Mass. 
Eder Industries, Inc., 4864 South 10 St., Milwaukee, Wise. 
Electralab Div./Tyco, Box 548, Encinitas, Calif. 
Electro Chemical Engraving Co., 1100 Brook Ave., Bronx, N. Y. 
Electro-Sonics, Inc., 70 Main .St., Spofford, N. H. 
Electrol Co., Inc., 771 Spring la., York, Pa. 
Electronic Ideas, Inc., Box 137, Wyncole, Pa. 
Electronics Div., lFE, 1605 Trapelo Rd., Waltham, Mass. 
ElectroniCS, Inc. of Pa., 2440 Maryland Ave., Willow Grove, Pa. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Flexible Products, Inc., 2678 East 7th Ave., N. St. Paul, Minn. 
Fiexprint Div., Sanders Assocs., Inc., Grenier Field, Manchester, N. H. 
Galaxy Electronics, 10 South 34th St., Council Bluffs, Iowa 
General Circuits, Inc., 95 Mt. Read Blvd., Rochester, N. Y. 
General Components, Inc., 7425 124 Ave. N., St. Petersburg, Fla 
General Plastics Corp., 55 la France Ave., Bloomfield, N. J. 
Geospace Elctms. ,Oiv., 1 Fairchild Ave., Plainview, N. Y. 
Glar·Ban Corp., 496 Kennedy Rd., Buffalo, N. Y. 
Golden Technology, Inc., 240 Barham Ave., Santa Rosa, Calif. 
Goodyear Aerospace Corp., 1\10 Massillon Rd., Akron, Ohio 
Gulf Aerospace Corp., 5440 Alder, Houston, Te~ 
Gullon Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
HMW Enterprises, Inc., 15 Walnut St., Steelton, Pa. 
Hampden Mfg. Co., Inc., Box 10, Thompsonville, Conn. 
Harlzell Elctrns., Inc., 5200 West 74th St., Minneapolis, Minn. 
Honeywell, Inc., Computer Control Div., Peterborough, N. H. 
Hughes Aircraft, Aerospace Gp., Cenlinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Industrial CircUits Co., 23 Kulick Rd., Fairfield, N. J. 
Intellux, Inc., Box 548, Goleta, Calif. 
Joliet Conlrol Corp., Maple & Benton, Box 751, Joliet, III. 
Kahn & Co., Inc., P. O. Box 516, Hartford, Conn. 
Keil Engrg. Products Co., 3630 Scarlet Oak Blvd., SI. louis, Mo. 
Kentrox Inds., Inc., 8735 S.w. Canyon la., Portland, Ore. 
Keystone Elctms. Corp., 49 Bleeker St., New York, N. Y. 
Komak, Inc., 9th & Ontario Sts., Philadelphia, Pa. 
laPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
lash labs., 6152 Mission Gorge Rd., San Diego, Calif. 
Lek·Trol, Inc., Rte. 2, Grapevine, Tex. 
link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Lockheed Elctrns. Co., 6201 E. Randolph, los Angeles, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Micro Science Assoes., 2274 Mora Dr., Mounlain View, Calif. 
Micro-Strain, Inc., Spring City, Pa. 
Microflame, Inc., 7800 Computer Ave., Minneapolis, Minn. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Ney, J. M. Co., Maplewood Ave., Bloomfield, Conn. 
North American Printed Circuit Div., Box 145, Stafford, Conn. 
Northern Scientific, Inc., 2551 W. Beltline, Middleton, Wisc. 
Omega labs., Inc., Haverhill SI., Rowley, Mass. 
Philway Prods., Inc., 701 Virginia Ave., Ashland, Ohio 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Printed Circuits, Inc., 7800 Computer Ave., Minneapolis, Minn. 
Radialion Systems, Inc .• 1755 Old Meadow Rd., Mclean, Va. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Ragen Precision Inds., Inc., 9 Porete Ave., N. Arlington, N. J. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Rowe Engravers, 68 Union Ave., Clifton, N. J. 
Sanders Assocs., Inc., Flexprint Prod. Div., Grenier Fld., Manchester, N. H. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Security Elclms. Co., Inc., 5424 North 95th St., Kansas City, Kans. 
Sibley Co., Haddam, Conn. 
Southwest Technical Products Corp., 219 W. Rhapsody, San Antonio, Tex. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Sparton Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M. 
Strandberg Engrg. labs., Inc., 1001 S. Elm St., Greensboro, N. C. 
Superior Circuits, 2B21 ladybird la., Dallas, Tex. 
Tech-Etch, Inc., 10 Industrial Park Rd., Hingham, Mass. 
Techniques Inc., 235 Jackson St., Englewood, N. J. 
Technograph, Inc., P.O. Box 5376, Ardmore Sta., Winston·Salem, N. C. 
Techron Corp., 20 Simmons St., Boston, Mass. 
Thermal Systems, Inc., 13920 S. Broadway, Los Angeles, Calif. 
3M Co., 3M Genter, st. Paul, Minn. 
Trans-Aire Elctrns., Inc., 85 Denton Ave., New Hyde Park, N. Y. 
Trans/Circuits, Inc., 3509 Carlyn Spring Rd., Falls Church, Va. 
Transvac Eleclronics, 270 Newtown Rd., Plainview, N. Y. 
TrJ.Tronics lab., Inc., Box 338, Euless, Tex. 
Triad Distributor Div., 305 N. Briant SI., Huntington, Ind. 
Universal Circuits, Inc., 13305 Industrial Park Blvd., Minneapolis, Minn. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Walkirt Co., 10321 S. la Cienega, los Angeles, Calif. 
Western Technology, Inc., 220 W. Central, Santa Ana, Calif. 
Zonic Technical labs., 965 N. Bend Rd., Cincinnati, Ohio 

PRINTED CIRCUIT ETCHANTS 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calif. 
Hun~ Philip A., Chemical Corp., Palisades Park, N. J. p 708 
Vector Electronic Co. Inc., 12460 Gladstone A,e., Sylmar, Cal. 

PRINTERS. DIAL. METER SCALE 

Allied Chemical Corp., Specialty Chemicals Div., Box 70, Morristown, N. J. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Amicon Corp., 25 Hartwell Ave., lexington, Mass. 
Conversion Chemical Corp., 210 E. Main St., Rockville, Conn. 
Mac Dermid, Inc., 526 Huntingdon Ave., Waterbury, Conn. 
Nitine, Inc., Rle. 46, Clifton, N. J. 
Podgor, J. E. Co., Inc., Box 1714, Philadelphia, Pa. 
Russelllnds., Inc., 96 Station Plaza, lynbrook, N. Y. 

Shipley Co., Inc., 2300 Washington St., Newton, Mass. 
Techniques Inc., 235 Jackson St., Englewood, N. J. 

PRINTED CIRCUIT SCREENS 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., Cily of Industry, Calif. 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. .. p 2152 
Aliegri·Tech, Inc., 141 River Rd., Nutley, N. J. 
Broxlea ltd., Broxbourne, Herts, Eng. 
Cimron Div., !l52 Morena Blvd., San Diego, Calif. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Electro·Sonics, Inc., 70 Main St., Spofford, N. H. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Kepro Circuit Sys., Inc., 3630 Scarlet Oak Blvd., SI. louis, Mo. 
Mech·Tronic Equipment Co., P. O. Box 510, Silver Spring, Md. 
Naz-Dar International, 1087 N. Branch, Chicago, III. 
Podgor, J. Co., Inc., 7895 Browning Rd., Pennsauken, N. J. 
Podgor, J. E. Co., Inc., Box 17l4, Philadelphia, Pa. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Rowe Engravers, 68 Union Ave., Clifton, N. J. 
Techniques Inc., 235 Jackson St., Englewood, N. J. 
,Tyler, W. S. Co., 8200 Tyler Blvd., Mentor, Ohio 

PRINTED CIRCUITS (WITH COMPONENTS\-
SEE CARDS. LINEAR FUNCTION 

PRINTED CIRCUITS. MULTILAYER 
Cinch-Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calif. 
Cinch Mfg. Co., 1501 Morse Ave., Elk Groye Village, III. 
Clnch·NuLine, 1015 South 6th St, Minneapolis, Minn. 
Collins Radio Co., Newport Beach, Calli. 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. 
Kinelogic Carp., 873 S. Fair Oaks, Pasadena, Calif. .......... p 2161 
Kintron Co., 29 S. Pasadena Ave., Pasadena, Calif. ......... p 1748 
Midwest Circuits Inc., 1111 l Excelsior Blvd., H.pkins, Minn. .. p 712 
Philco/Ford Carp., C & Tioga Sts., Philadelphia, Pa. 
Texas Instruments Incorporated, Advance Circuit Board Dept., Box 5303, 

Dallas, Tex. .. ............ ".................. p 714,715 
United Aircraft Corp., Electronics Components DiY., Trevose, Pa. 
Advanced Circuitry Oiv., litton Inds., 4811 W. Kearney St., Springfield, Mo. 
Advanced Packaging Div., 139 Maryland St., EI Segundo, Calif. 
Agard Electronics Corp., 40 Nassau Terminal Rd., New Hyde Park, N. Y. 
Aliegri·Tech, Inc., 141 River Rd., Nutley, N. J. 
American CircuiHronics Corp., 723 E. Ten Mile Rd., Royal Oak, Mich. 
Ansley Div., Aci Inc., Park Ave. & Ridge Rd., Perkasie, Pa. 
Aveo Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
Buckbee·Mears Co., 245 East 6th St., St. Paul, Minn. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Bureau of Engraving, Inc., Ind'l. Div., 219 N. 2nd St., Minneapolis, Minn. 
Chemical & Aerospace Products, Inc., 231 E. lomita, Wilmington, Calif. 
Circuits, Inc., 59 Deming Rd., Berlin, Conn. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Conductorlab, Inc., Box 222, Grolon, Mass. 
Electralab Div./Tyco, Box 548, Encinitas, Calif. 
Electronics Div., lFE, 1605 Trapelo Rd., Waltham, Mass. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Flexible Products, Inc., 2678 East 7th Ave., N. SI. Paul, Minn. 
Flexprint Div., Sanders Assocs., Inc., Grenier field, Manchester, N. H. 
General Circuits, Inc., 95 Mt. Read Blvd., Rochester, N. Y. 
General Components, Inc., 7425 124 Ave. N., St. Petersburg, Fla. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
Hartzell Elclrns., Inc., 5200 West 74th St., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Cenlinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Industrial CircUits Co., 23 Kulick Rd., Fairfield, N. J. 
Intellux, Inc., Box 548, Goleta, Calif. 
Jetronic Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Lek·Trol, Inc., Rte.2, Grapevine, Tex. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Lockheed Elclrns. Co., 6201 E. Randolph, los Angeles, Calif. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx, N. Y. 
North American Prinled Circuit Div., Box 145, Stafford, Conn. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Philway Prods., Inc., 701 Virginia Ave., Ashland, Ohio 
Photocircuits Corp., 31 Sea Cliff Ave., Glen Cove, N. Y. 
Printed Circuits, Inc., 7800 Computer Ave., Minneapolis, Minn. 
Rogers Corp., Rogers, Conn. 
Sanders Assoes., Inc., Flexprint Prod. Div., Grenier Fld., Manchester, N. H. 
Security Elctrns. Co., Inc., 5424 North 95th St., Kansas City, Kans. 
Sibley Co., Haddam, Conn. 
Sparton Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M. 
Superior Circuits, 2B21 ladybird la., Dallas, Tex. 
Thermal Systems, Inc., 13920 S. Broadway, los Angeles, Calif. 
Trans/Circuits, Inc .. 3509 Carlyn Sprin~ Rd., Falls Church, Va. 
Universal Circuits, Inc., 13305 Industnal Park Blvd., Minneapolis, Minn. 
Western Technology, Inc., 220 W. Central, Santa Ana, Calif. 

PRINTERS. DIAL. METER SCALE 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Acromark Co., 60 Locust Ave., Berkeley Hgts., N. J. 
Coltronics, Inc., Box 128, Bound Brook, N. J. 
Detecto Scales, Inc., 540 park Ave., Brooklyn, N. Y. 
Eastern Marking Machine Corp., 30 Alabama Ave., Island Park, N. Y. 
Edwards, T. J., Inc., 25 Williams St., Boston, Mass. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
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\ I . 
PRINTERS, DIAL, METER S(ALE (Cont'd) 

Motsan, J. F. Co., 1711 Bethlehem Pike, Flourtown, pa. 
Podgor, J. E. Co., Inc., Box1714, Philadelphia, Pa. 
Printloid, Inc., 1O·1O'44th Ave., Long Island City, N. Y. 

PRINTERS, DIGITAL 
Anadex Instruments Inc., 1833 Haskell Ave., Yan NUJ~ Calif. " p 761 
Burroughs Corp., OEM Sales Dept, 1648 Wilshire Blvd., Los Angeles, CaIR. 

CMC, 12910 Bradley Ave., San Fernando, Calif. . .•.......... 
Control Equipment Corp., 32 Kearney Rd., Needham Hgts., Mass. 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Oist Instrs., Inc., 2101 S. Halladay St, Santa Ana, Cain. 
Hecon Corp., 31 Park Rd., New Shrewsbury, N. J. 

p 765 
P 1353 
P 770 

Hickok Eleetricallnm. Co., 10514 DuPonl Ave., Cleveland, Dhlo P 1394 
Interstate ElectroniCl Corp., 107 E. Yermont Ave., Anaheim, Cain. 
Landis & Gyr, Inc., 45 WC$I 45th St, New York, H. Y. •...•.. P 2153 
Mohawk Data ScIences COlli., Box &30, Herkimer, N. Y. P 792 
Non·linear Systems, Inc., Box N, Del Mar, CaIn. •.......... p1450 
Ohr·Tronies, Inc., Box 630, Herkimer, N. Y. 
PPM Inc., 7018 Euclid An., Cleveland, Ohio ...........•... p 1455 
Presin Co., Trap Falls Rd., She/lon, Conn. .. . • • . . • . . . . . . . . p 1051 
Scientific Data Systems Inc., 701 S. Avlallon BI., EI Segundo, Cal. 
Simpson Electric Co., 5200 W. Kinzie st, Chicago, III. 
lyCI Instrument DIv., 18 Hickory Dr., Waltham, Mass. 
Y"dor·Roollnt., 10 Sargeant St., Hartford, Conn. 
AMBAC Inds. Inc., 900 Old Counlry Rd., Garden City, .N. Y. 
Adtrol Electronics, Inc., 116 North 7th St, Philadelphia, Pa. 
Aulomatic Timing & Cllntrols Inc., King of Prussia, Pa. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Beckman Inslrs., Inc., Elctrn.lnslrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 

·California Electro-Scientific Corp., 2203 S .. Grand Ave., Santa Ana, Calif. 
Cenlury Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Codamile,1747Kl W. Lincoln Ave., Anaheim, Calil. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calil. 
Datamark, Inc., Cantiague Rd., Westbury, N. Y. 
Detecto Scales, Inc., 540 Park Ave., Brooklyn, N. Y. 
Oil An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digitronics Corp., 1 Albertson Ave., Albertson, N. Y. 
EMC Technology, Inc.,13oo Arch St.,Philadelphia, Pa. 
FabrHek Instruments, Inc., 5225 Verona Rd., Madison, Wisc. 
Generallnstrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

,Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
Howell Instruments, Inc., 3479 W. VickeryBlvtI., Ft. Worth, Texas 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & reale St., Culver City, Cal. 
Keltron Corp., 225 Crescenl St., Waltham, Mass. 
Lehigh Valley ElectroniCS, Inc., Box 125, Fogelsville, Pa. 

, Litton Inds., Inc., Datalog Div., 343 Sansome St., San Francisco, Cal. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Mohawk Data,Science Corp., E. Fourth St., Bridgeport, Pa. 
Monsanto Co., Elctrn. Instrs., 620 Passaic Ave., W. Caldwell, N. J. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Omnitec Inc., Sub. Nytronics, Inc., 903 N. Second St., Phoenix, Ariz. 
Pacific Photometric Instrs., 3024 Ashby Ave., Berkeley, Calif. 
Philips EI.ectronics Industries, Ltd.,m Vanderhoof Ave., Toronto, Ont., Can. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Royco Instruments Inc., 141 Jefferson Dr., Menlo Pk., Calil. 
Roytron, Litton Automated Business Sys., 31 Styertowne Rd., Clifton, N. J. 
Shepard Div., 480 Morris Ave., Summit, N. J. 
Sonex Inc., 20 Easl Herman St, Philadelphia, Pa. 
Sperry Rand Corp., Univac Div., Box 8100, Philadelphia, Pa. 
Stromberg Datagraphics, Inc., Box 2449, San Diego, Calif. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Teletype Corp., 5555 Touhy Ave., Skokie, III. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Venner Elctrns. Ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Victor ComptometerCorp., 3900 N.Rockwell St, Chicago, III. 

PRINTERS. HIGH SPEED-SEE PRINTERS, 
DIGITAL 

PRINTERS, .KEYBOARD 
BurrDuchs Corp., OEM Salesllept, 1648 Wilshire Blvd., Los Angeles, Calif. 

p 765 
PPM Inc., 7018 Euclid Ave., Cleveland, Ohio ........•....•. p 1455 
Scientific Data Systems Inc., 701 S. Avlallon BI., EI Segundo, Cal. 
California Electro-Scientific Corp., 2203 S. Grand Ave., Santa Ana, Calil. 
Codamite,1747KI W.lIncoln Ave., Anaheim, Calif. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Datamark, Inc., Cantiague Rd., Westbury, N. Y. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Welle~ey Hills, Mas~ 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Litton Inds., Inc., Datalog Div., 343 Sansome St., San Francisco, Cal. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Omnitec Inc., Sub. Nytronics, Inc., 903 N. Second St., Phoenix, Ar~. 
Potter Instrument. Co., Inc.; E. Bethpage Rd., Plainview, N. Y. • 
Roytron, Litton Automaled Business Sys., 31 Styertowne Rd., Clifton, N. J. 
Teletype Corp., 5555 Touhy Ave., Skokie, III. 

PRINTERS. LINE-SEE PRINTERS, DIGITAL 

PRINTERS, MICROFILM TO PAPER 
Stromberg Datagraphics, Inc., Box 2449, San Diego, Calif. 

PRINTERS, TAPE·LlSTING-SEE PRINTERS, 
DIGITAL 
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PRINTING, DRY TRANSFER-SEE KITS, 
MARKING (DIAL. INSTRUMENT. 
EQUIPMENT, ETC.I 

PRISMS 
Bache, Semon & Co., 636 Greenwich St., New York, N. Y. 
Bausch and Lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Bendix Corp., Electro·Optics Div., 1975 Green Rd., ~nn Arbor, Mich. 
Crystalab Prods. Corp., 19 Legion PI., Rochelle Park, N. J. 
Dell Optics Cll., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
£aling Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Electro.(Jptical Div., Kollmorgen Corp., 347 KingSt., Northampton, Mass. 
Electro-Optical Systems, A Xerox Co., Pasadena, Calif. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calil. 
Fairchild Space & Defense Systems, 300 Robbins La., Syosset, N. Y. 
General Laser Corp., 8 Erie Dr., Natick, Mass. 
Harshaw Chemical Co., 1945 E. 97th "St., Cleveland, Ohio 
Industrial Optics Corp., 377 Fifth St., Newark, N. J. 
Infrared,lnds., Inc., Box 989, Santa Barbara; Calif. 
Isoniet Corp., 433 Commercial Ave., Palisades 'Park, N. J. 
Itek Corp., 10 f\laguire Rd., Lexington, Mass. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St., Burlington, Mass. 
o & S Research, Inc., 1912 Bannard St., Riverton, N. J. 
Optics for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wisc. 
Photo Technical Products, Inc., 623 Stewart Ave., Garden City, N. Y. 
Razdow Labs., Inc., 377 Fifth St., Newark, N. J. 
Republic Lens Co., Inc., 31 East 169th St., Bronx, N. Y. 
S & S Optical Co.; Inc., 7812 Stellhorn Rd., Ft. Wayne, Ind. 
Sawyer R'esearch Prods., Inc., 35400 Lakeland Blvd., Eastlake, Ohio 
Schoeffel Instrument Corp., 24 Booker St., WestwOOd, N. J. 
Spectra·Physics, Inc., 1250 W. Middlefield Rd., Mt. View, Calif. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thermal American Fused Quartz Co., 

Rle. 202 & Change Bridge Rd., Montville, N. J. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Zenith Optical Lab., 138 Palisade St., Dobbs Ferry, N. Y. 

PROBABILITY DISTRIBUTION ANALYZERS
SEE ANALYZERS. PROBABILITY 
DENSITY 

PROBES, CRYSTAL 
GC ElectroniCl, Dept. 10·1,400 S. Wyman st, Rockford; III. p 903 
Narda Micmran Corp., Plainview, N. Y. 
RCA Elclrn. Components, 415 Soulh 5tb St, Harrison, N. J. p 1478 
Smith, H. H., Inc., 812 Snediker AYe., Brooklyn, N. Y. 
Wanline Inc., Box 718, Wesl Caldwell, N. J. 
Alessi Industries, 418 Main St., EI Segundo, Calif. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. J. ~ 
Electro·Ceramics, Box 15096, Salt Lake City, Utah 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr.,Jort Washington, Pa. 
Materials Research Corp., Rle. 303, Orangeburg, N. Y. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Nuclear Supplies, Box 312, Encino, Calil. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Semimetals, Inc., 405 National Ave., Mountain View, Calil. 

PROBES. HALL 
American Aerospace Cont Inc., 129 Verdi St, Farmingdale, N. Y. p 1013 
Bell, F. W., Inc., 135S Norton An., Columbus, Ohio .....•.••. p 2839 
Instrumenl Systems Corp., Magnetics Dlr., 770 Park Ave., Huntington, N. Y. 

p 2516,2517 
Ohio Semllronlcs, Inc., 1205 Chesapeake Ave., Columbus, Ohio p 1047 
RFllnds., Inc., Powerville Rd" Boonton, N. J. 
Rustrak Instr. DiY., Gulton Inds. tnc:, Mun~ipal Airport, ManchC$ter, N. H. 
Scientific Columbus Inc., 1035 W. Third An., Columbu~ Ohlt ... p 2586 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Calverl Eleclronics, Inc., 220 Easl23rd St., New York, N. Y. 
Empire Scientific Corp.,lndl. Instr. Div., 1055 Stewart Ave., Garden City, N. Y. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 

PROBES, HIGH VOLTAGE 
Beckman Inslr., fnc., Cedar Grove Oper., B9 Commerce Rd., Cedar Grove, N. J. 
Calnornla Instruments Corp., 3511 Midway Dr., San Diego, CaIH. 
GC Electronics, Depl. 10·1,400 S. Wyman St, Rockford, III. 
Genisco TechnolDI1 Corp., Components/Senistron Din., 18435 Susana Rd., 

Compton, Calif. .. ............................... ' p 1291 
Heath Co., Dept 180, Benten Harbor, Mich. 
Hipmoniet, Inc., RII. 22, P.O. Drawer A, Brewster, N. Y. 
ITT Jennings Diy., 910 Mclaughlin Ave., San Jose, Calif. 
Non·Linear S,slems, Inc., Box N, Del Mar, CaIH. 
Pescbellnstrs., Inc., Cape Coral Ind. Park, Box 841, Cape Cora~ Fla. 

P 2878 
Pomona Electronics Co. Inc., 1500 E. 91b st, Pomona, Calif. .. p 967 
RCA Elclrn. Components, 415 Soulb 51b st, HarriSDn, N. J. p 1478, 1479 
Ross ERgrg. Corp., 11915 Shadl/lrook, Saratoga, Calif. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Simpson Electric Co., 5200 W. Kinzie st, Chicago, III. 
Slaughter Co., Moore'& Hailey Sts., Ardmore, Olda. 
Smith, H. H., Inc., 812 Snediker AYe., Brooklyn, N. Y. 
Tektronix, Inc., Box 500, Beaverton, Ore. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Beckman Instrs., Inc., Scientilic Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Data Instrumenl Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Kessler·EIlis Prods. Co., 120 First Ave., Atlantic Highlands, N. J. 
Leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Sencore, Inc" 426 S. Westgate Dr., Addison, IIi. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., .Camden, N. J. 
WabaSh Magnetics, /nc., 1375 Swan St., Huntington, Ind. 

Filmohm Div., 37-11 47th Ave., Long Island City, N.Y. 
Narda Microwan Corp., PlainvieW. N. Y. 
Omnl Speclra, Inc., 24&00 HallWOod CI., Farmington, Mich. 
Portohester Instr. Corp., 114 WII/(Ins Ave., Port Chester, N. Y. 
Prellier Microwave Corp., 35 New Broad st, Port Chestar, N. Y. 
Wave/ine Inc., Box 718, West Caldwell,N. J. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Astrolab, Inc., 4 McCandless 81., Linden, N. J. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd;, Needham Hgts., Mass. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Omega Labs., Inc., Haverhill St, RowleY,Mass. 
PRO Electronics, Inc., 1200 Prospect Ave.,Westbury, N. Y. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave.; Dayton, Ohio 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 

, Victor, R. F, & Microwave Co., 38 W. Water St., Wakefield, Mass. 

PROBES, OSCILLOSCOPE-
SEE OSCILLOSCOPE PROBES 

PROBES, R·F 
Boonlon Beetronict Corp" Rte. 281 al SmHh Rd., Parsippany, N. J. 

P 1347 
Fairchlld/Electro·Metrics Corp:, 100 Church St, Amsterdam, N. Y. 
Film.hm DIY., 37·11 471h Ave., Long Island Cill, N. Y. 
Genisco Technolol1 Corp., Components/Genistron Dirt, 18435 Susana Rd., 

Compton, Calif. " ............................. ,.. P 1291 
Heath Co., Dept lBO, Benton Harbor, Mich. 
Honeywell Test Il1$truments DiY., Bex 5227, Demr, Colo. .... P 1403 
Intercontinental Eletrn. Corp., Box 151, Fairport, N. Y. 
Kay Electric Co., Maple Ave., Pine Brook, N. J. 
Narda Microwave Corp., Plainview, N. Y. 
Non.f.inear Systems, Inc., Box N, Del Mar, CaIH. 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington, Mich. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
RCA Elctrn. ComllDnents, 415 Soulb 51h St, Harrison, N. J. ... P 1478 
Sillljlson Electric Ca., 5200 W. Kinzie St., Chicago, III. 
Smllb, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Sleddart Seclro Systems, 2045 W. Rosecrans AYe., Gardena, Calif. 
Takeda Rlken Ind. Co. Lid., 1-32·1 Asah'cho, Nerima-ku, TOkiO, Jap. 
Texsean Corp., 2448 N. Shadelaru/ Are., Indianapolis, Ind. . 
Alford Mfg. Co., 120 Cross St., Winchester, Mas~ 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
aectro·Mechanics Co., Box 1546, Austin, Tex. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Leader Instrs. Corp., 24-20 Jackson Ave., Long Island City, N. Y. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass; 
Neptune Electronics Cll., 30 West 15 St., New York, N. Y. 
Nichols Prods. Co., 325 W. Main St., Moorestown, N. J. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calif. 
TrioState Elctrns. Corp" Broadway & Jefferson Sts., Camden, N. J. 
Tru.connector Corp., 245 Lynnfield St., Peabody, Mass. 
Versa·Tronics, 3016 Deer Pass Rd., Marengo, III. 

PROBES, TEMPERATURE-ALSO SEE 
THERMOCOUPLES & TRANSDUCERS 

Cal·R, Inc., Thermonelics Dir., IBOI Olympic BIrd., Santa Monica, Calif. 
P 2799 

Control Prods. Corp., 4431 W. DIYislon st, Chicago, III. ,..... p 2804 
Electro Impulse, Inc., 11& Chestnut St, Red Bank, N. J. ....•• p 1372 
Electro Scientific Inds., 13980 N.W. Science Park Dr., Portland, Ore. 
Fenwal Bectronics Inc., 63 Founlain st, Framingham, Mass. ;.. P 2814 
Harrel/nc., 16 FHch St, Easl Norwalk, Conn. "............ P 2817 
Pennsylvania Electronics, Technolol1, Inc., 1391 Frey Rd., Pittsburgh, Pa. 

P 2825 
RFllnds., /nc., Powervllle Rd., Boonton, N. J. ......•...••.. P 1472 
RFllnds., Inc., Thermocontrol Dir., Powerville Rd., Boonton, N. J. p 1473 
Rustrak Instr. DiY., GIllian Inds. Inc;, Municipal Airport, MancbC$ter, N. H, 
Simpson Electric Co., 5200 W. Kinzie SI., Chicago, III. 
Yirlls Co., Inc., Rle. 208, Gardiner, N. Y. ............ P 1520 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Aerotronic Associates, Inc., Box 367, Contoocook, N. H. 
Aladdin Controls, 703 Murtreesboro Rd., Nashville, Tenn. 
Alnor Instrument Co., 420 N. laSalle St., Chicago, III. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Amprobe Instrument, 630 Merrick Rd., Lynbrook, N. Y. ' 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Bailey Co., 5919 Massachusetts Ave., Washington, D.G. 
Beacon Elctrn,., Inc., 121 Stanley Ave., Bellmawr, N. J. 
Bell & Howell Co.; 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Instruments & Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Br~tol Co., Box 1790. Waterbury, Conn. 



Bruno-New York llids. Corp., 636 Eleventh A~., New Yor~ N; Y. 
I Burns Engrg., Inc., 5301 Edina Indl. Blvd. Minneapolis, Minn. 
Com Corporation, 2300 Walden Ave., Buffalo, N. Y. 
Consolidated Controls Corp., 2338 Alaska Ave., EI Segundo, Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
CryotronicS, Inc., W. Main St, High Bridge, N. 1 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
EG & G, Inc., 160 Brooldine Ave., Boston, Mass. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Electric Thermometers, Inc., 10 Glover A~., Norwal~ Conn. 
Electronic Davelopment Labs., Inc., 19 Newlon Rd., Plainview, N. Y. 
Exotic Malerials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
General Transducer Co., 2961 Corvin Dr., Santa C~ra, Calif. 
Genisco Technology, Instr. Div., 1533 26th St., Santa Monica, Calif. 
Gow-Mac Instrument Co., 100 Kings Rd., Madison, N. J. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St, San Diego, Cal. 
Harco Labs, Inc., 186 Cedar St., Branford, Conn. 
Heat Technology Lab., Inc., 4308 Governor Dr. Huntsville, Ala. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., lIOO Virginia Dr., Fl Washington, Pa. 
Hy-Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Kahl Scientific Inslr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Lab·Line Instrs., Inc., Lab-llne Plaza, Melrose Park, III. 
lewis Engineering Co., 550 Spring St, Naugatuck, Conn. 
Ma~ker Corp., W. Main St, High Bridge, N. J. 
Marlin Mfg. Corp., 12404 Triskett Rd., Cleveland, Ohio 
Marshaliinstrs., Inc., 14203 Bessemer SI., Van Nuys, Calif. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Microdollnc., 220 Pasadena Ave., S. Pasadena, Cal. 
Norwalk Thermostat Co., 100 N. West st., Norwalk, Ohio 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pall Trinity Micro Corp., Rle. 281, Cortland, N. Y. 
Physical Sciences Corp., 312-314 E. Live Oak Ave., Arcadia, CaIH. 
Prec~ion Systems Div., 1183 Chesapeake A~., Columbus, Ohio 
Projects UnlimHed, Inc., 1926 E. Siebenlhaler Ave., Dayton, Ohio 
RDF Corp., 23 Elm, Ave., Hudson, N. H. 
Relco Products, Inc., 5594 E. Jefferson Ave., Denver, Colo. 
Riverbank Labs., Dept of Engrg., P. O. Box 65, Geneva, III. 
T & T Controls Co., Inc., Box 171, Madia, Pa. 
Technology/Versalronics, Inc., 5{)6 S. High st., Yellow Springs, Ohio 
Temtach, 2208 S. Wright, Santa Ana, Calif. 
Texas Instruments, Inc., 34 ForestSt.,Attleboro, Mass. 
Thermal Systems, Inc., 13920 S. Broadway, Los Angeles, Calif. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Thermotronic Devices, Inc., Forast & Hector SIs., Conshohocken, Pa. 
Trans-Sonics, Inc., Box 326, Lexington, Mass. 
T~an Corp., 4203 Spencer St, Torrance, Calif. 
United Electric Controls Co., 85A School St, Watertown, Mass. 
United Sensor & Control Co., 85 School St, Watertown, Mass. 
UnHed Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Versitherm, Inc., 51 Toledo st., Farmingdale, N. Y. 
Victory Engineering Corp., 128 Victory Rd., Springfield, N. 1 
West Coast Resch. Corp., Box 25061, Los Angeles, Calif. 
West Instrument Corp., 3860 N. RiYer Rd., SchRier Park, III. 
WhHtaker Corp., 9229 Sunset BI., Los Angeles, Calif. 
Will Scientific, Inc., 39 Russell St, Rochester, N. Y. 
Yellow Springs InsIr. Co., Inc., P.O. Box 279, Yellow Springs, Ohio 

PROBES. TEST LEADS 
AEllnc., P.O. Bu 552, Loadale, PI. , 
Clrcon Clmp. Corp., Santa Barbara AlqJlI1, Goleta, Calff. p 1319 
Dabum ElctmL • Cable Corp., 2360 Hoffman St, BraAl, N. Y. . • p 2935 
Elactrollic Moldlnl Corp. 44 Church St, Pawtucket, R. I. ... . . . p 901 
ac Eleette.lel, DlPllfl.l, 400 S. Wyman St, Rockfard, "I. .•. p 903 
Hlalll Co. DIJI. 180, Blnton HarlJor, MIH. 
Jlhnson, f. F., Co., 1923 1II1II Ave., S.W. Waseca, MlnlL 
National Te~Tranlcs CDrJ., 58 St casimir Ave" Yonkers, N. y, .• p 929 
Pmln. Electronics Co. lac., 1500 f. 5th St, Pomona, calff. p 965,966 
RCA EIctrIL CDmpIllIlls, 415 SIUIh 5th St, Harrison, N. J, ..• p 1478 
Rya Inlustries In .. 125 Spencer Pl., Mamal'll1eck, N. Y. . . • . . . p 982 
Sealectro Car]!., 225 HDJI St, Mamaraaeck, N. Y. •.. • . •• • • . • • p 987 
SUII1:nlss, f. PraaIon St, Selma, N. C, 
Simpson Electric Co., 5280 W. Kinzie St, Chlcsp, HI. 
Smith, H. H. 1IIe., 812 SRedlker An., BraoklJn, N. Y. .•• • • . . • p 993 
Vector Electnnlc Co. lac., 12480 Gladstone AYe., Sylmar, Cal. 
ADAR Associates Inc., 73 Union Sq., SOmerville, Mass. 
Alr'()'Tronics Products, Inc., Box K, Morrisville, N. Y. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Auto-8wage Products, Inc., 502 River Rd., SIleHon, Conn. 
B & K, 1801 W. Belle Pleine Ave., Chicago, III. 
Bimbach Co. Inc., 177 Hanse Ave., Fraeport, N. Y. 
CGS Units, Inc" 73 Saginaw Dr., Rochester, N. Y. 
Chuo Elctm. Co., ltd., 21 Molohongomachl Hachloji-Shi, Tokyo, Jap. 
Components Specialties, Inc., 101 Buffalo Ave., Fraeport. N. Y. 
Cooke Enginearlng Co., 735 N. Saint Asaph St, Alexandria, Va. 
Data Instrument DiY., 7300 Crescent Blvd., Pennsauken, N. J. 
DeSoto Electrical Products. Box 239, DeSoto, Mo. 
Doro Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Deseo MIg. Co., 1530 flowar st., Glendale, CaIH. 
Devica Seals, Inc., 11684 Tuxford St, Sun Valley, Cain. 
E·Z Hook Test Products, P.O. Box lOS, Covington, Ky. 
Hewlett.packard Co., 1501 Page Mill Rd., Palo Alto, Calff. 
Horax Electronics, Inc., 1729 21st St, Santa Monica, Calif. 
Jones, H., Electronics, 3086 N. Uma St, Burbank, Cal. 
Keystone Elctms. Corp., 49 Bleeker st., New Yor~ N. Y. 
Moser Jewel Co., 544 Fayette St, Perth Amboy, N. J. 
Neptune Electronics Co., 30 West 15 St, New York, N. Y. 
Ostby & Barton Co., Box 6267, Providence, R. I. 
Paraplegics Mig. Co., Inc., 304 N. York Rd., Bensenville, III. 
Phtlmore Mig. Co., Inc., 130·01 Jamaica Ave., Ricllnond Hill, N. Y. 
Projects UnllmHed, Inc., 1926 E. Siebenlllaler Ave., Dayton, Ohio 
~on Co., Inc., 51 Newcomb st., Attlebora, Mass. 
Robertson Instrument C~, 1760 W. Firs! St, Azusa, Calff. 
SeYen Assocs, Inc., 568 San Xavier Ave., Sunnyvale, Calif. 
Stark Electronic Instruments, Ltd., 180 Station St, Ajax, Ont, Can. 
Techni·Tool, Inc., 1216 Arch St, Philadelphia, Pa. 
Tri-State Elctrns. Corp., Broadway & 'Jefferson st~, Camden, N. J. 

PROBES. ULTRASONIC 
Blackattne Ultrasonics, Inc. 8211 Center St, SlIeIIield, Pa, . . . .. p 2919 
Automation Inds., Inc., 1901 Bldg. Century CHY, Los Angeles, Calif. 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Automation 'Industries, Inc., Box 950, Boulder, Colo. 
Hewlell.fackard Co., 1501 Page Mill Rd., Palo Alto, Calff. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Will Scientific, Inc., 39 Russell St, Rochester, N. Y. 

PROFILEOMETERS-SEE INDICATORS. 
SURFACE ROUGHNESS 

PROFILING-SEE ENGRAVING 

PROGRAMMERS. BROADCASTING 
AMP lacoqJorated, Bu 3808, Harrisblllf, PI, . 
Agestal Div., 1021 Newark Ave., Elizabath, N. J. 
ChrDno·Lol Corp., 2583 W. Chester PIli, 8raoma", Pa. 
Ca-Ord SWitch DiY. 102-48 43 Ave., CariDI, N. Y. 
DilHaI Instrs., Inc., 13135 Victory Blvd. Va. Nays, Calif. 
Nippem Bee. New York Inc., 200 Park Ave., lIN Yor~, N. Y. 
ParabHIlne., 3011 f. Las Hermanas St, COlllplln, Cal 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Calif. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Tape·Athon Corp., 523 S. Hindry Ave., Inglewood, Calif. 
Visual Elctns. Labs, 40 N. Daisy Ave., Pasadena, Cal. 

PROGRAMMERS. COMPUTER 
Astrodala, Inc., 24G f. Palals Rd., Anaelll, CaIH. ••..• • . • . . p 764 
Co-Ord SWHch DIY., 102-48 43 Ave., CoroRa, It Y. 
Digital Instrs., lie., 13135 Victory Blvd., Van Nuys, Calif. . •.•• ' p n8 
Lilic SciellCe, Inc., Box 101196, San 01 .... Cain. 
Nippon Elee. New YOIlInc., 200 M Ave., Ne. York, N. Y. 
Parabam Inc., 3011 E. Las Herllanas St, Compton, Cal. •.•... p 793 
PhReo/Ford Carp., C & Tioga Sts\, Phladelphia, fa. 
Sealectro Carp., 225 HDJI St, Mamaroneck, N. Y. 
Varian Data Machines, 2722 Micull1ln Dr., lnine, Ca"f, 
Vecllr Electronic Co. Inc., 12460 Gladstone Ava.. Sylmar, CaL 
V'l'ginla Puel Carp., Box 1108, Waynesboro, Va. ........•.. p 1008 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio 'Co., Dallas, Texas 
Computer Methods Corp., 470 Mamaroneck Ave., White Plains, N. Y. 
Concord Control, Inc., 1282 Soldiers Field Rd., Boston, Mass. 
Dero Research ~ Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Desiln Automation, Inc., 809 Massachusetts Ave" Lexington, Mass. 
Electronic Control SysIen)s, Inc., P.O. Box 1232, Fairmont, W. Va. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Frankel Engrg. labs., Inc., 125 South 5th St., Reading, Pa. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. s., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Lundy Elect & Systems, Inc., Robert La., Glen Head, N. Y. 
Petty Geophysical Engrg. Co., 700 Tower Bldg., San Antonio, Tex. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
RCA Service Co., Div. Radio Corp of America, Camden, N. J. 
Signatron, Inc., 594 Marrett Rd., lexington, Mass. 
strippft, Div. Houdaille Industries, Inc., Akron, N. Y. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 

PROGRAMMERS. CURVE FOLLOWING 
DIiHallnslrs.,lnc., 13135 Victory Blvd. Van Nurs. Cain. 
Scientlftc.Atlanta Inc., Box 13654, Allanta, Ga. 
Boston Digital Corp., 21 Main St, Ashland, Mass. 
Concord Control, Inc., IZ82 Soldiers Field Rd., Bnslon, Mass. 
EMR Div., Box 223, Princeton, N. J. 
Electronic Control Systems, Inc., P.O. Box 1232, Fairmont W. Va. 
Honeywell, Inc., Industrial DiY., liDO Virginia Dr., Ft Washington, Pa. 
Luft Instruments, Inc., Old Winter St, Lincoln, Mass. 

,PROGRAMMERS. POWER SUPPLY 
AgasIII DIv., 1021 Newark Ave., El'lDblth, N. J. 
Automation Development Co. 99115 W. Jefferson BIYd., Culver CIIJ, Calif. 

p 2661 
Co-Oni SWHch Dlv., 102-48 43 Ave., Carana, N. Y. 
Elgar Corp., 8159 Engineer BIt., Sa. Diego, Calif. ......• p 1940,1941 
Guardlaa CalHllIIia, 5755 Camille Ave., Culver City, Ca1lf. 
INCUR InstrUllentall1ll Amplifiers' Supplies, Inc., 

29 Newtown Rd., Plamiew, N. Y. 
Klpeo Inc., 131-38 Sanford Ave., Flasbing, It Y. 

p 1972, 1973, 2002-2004 
IOImlt COr]!. 238 Higfl St, Hacllnsack, N, J, 
IIokusll Elee. Co. Ltd., 9 Nlshikabo·Seklragwa-che, Minato·ku, Takyo, Japln 
PGwertae DiY., 9168 DeSoto Ave., Ckatswerth, Calif. 
CGS Units, Inc. 73 Saginaw Dr., Rochester, N. y, 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Inet·Power, 7I1 W. Knox St, Gardena, Calff. 
Sparton Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M, 
Thela Inds., Inc., Box 392, Great Nec~ N. Y. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 

PROGRAMMERS. PUNCHED CARD 
AMP Incorporated, Box 3608, Harrisburg. Pa. . • • • • • • • • • • . • p 760 
Nlppen Elee. New York Inc., 200 Put AYe" New York, N. Y. 
Tabda Riken lad. Co. Ltd. 1·32-1 Asab~lho, Nedml-ku, Tokyo, lap. , 
Taorus CliP. Academy Hili, Lamberbllle, It J. .••••.••.••.. p 803 
Western Reserve Becll'lllics Inc., 12430 Eoclld AYe. Cleveland, Oblo 

Automatic Timing & Controls Inc., King of Prussia, Pa. 
EMR Diy., Box 223, Princeton, N. J. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Calff. 
Program Elctrns. Co., 1733 West End Ave., New Hyde Park, N. Y. 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wise. 
Zehnlel, Inc., 1450-6th St, Berkeley, Calif. 

PROJECTION UNITS. TV 
Christte Ellctrlc Car]!., 3404A W, 61 St, Los Anples, CaIH. 
"iJ(IOII Bec.1iew York lac., 200 Park Ag., New Y~ It Y. 

p 1550 

PULLERS. LAMP 

Century Projector Corp., 729 Seyenlll Ave., New York, N. Y. 
Eastman Kodak Co., 343 State St, Rochester, N. Y. 
GPL Television, Education & Training Prod~ Group., Pleasantville, N. Y. 
General Television Network, 901 Livernois AYe., Ferndale, Mich. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Gray Res. & Dev. Co., 150 Park Ave., E. Hartford, Conn. 
Kalart Co., Inc., Hultenius St, Plainville, Conn. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville, Md. 
R. C. A. Brdcst & Comm. Prods., front & Cooper SIs., Camden, N. J. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Traid Corp., 777 flower st., Glendale, Calif. 

PROTECTORS. CONTACT-SEt SUPPRESSORS. 
ARC 

PROTECTORS. SURGE-ALSO SEE 
SUPPRESSOU. ARC: ARRESTERS. 
ELECTRICAL SURGE 

ATR Electronlc~ Inc., 300 Eall4th St, St Pall, MhIII, ....... p 1832 
Abbott Tralsiller Labs, IIC., 52tID W. Jefferson Blvd., lis Anplls, Cain, 

p 1851 
Alrp81 Electrenlcs, Inc., Seminole Dlv., Box 8481, Ft Lauderdall, FIa. 

p 2692 
Bemn Instr. Inc., Hilipot DiY., 25110 Harbor Blvd., Fu"erton, Cain. 

p 1592 
Caber Elctrnl., Inc. 1 Gleason An., Slamhrd, Conn. .•.. . . . • p 1657 
Dale ElectroniCS, Sioux DiY., Box 180, Yankllll, S. D. ....•..• p 2716 
DrlSIIn-lIamas Elclnl. Carp., 250 N. Vlnado Ave., Pasadena, CalH. 

p 1907 
Dmage Inc., 1331 Blae Hills An. BlOOmfield, Conn. 
ElectroRic Measul'8lllnts, 2 CRlmt Pl., Oceanport, N. J. ....• p 1930 
Electronic BeIlIlCb Assac. Inc. 61 Sind M RI" Cedlr Grove, N. I, 
Joslyn Elctrn. Srs., 6868 Cortona Dr. Golata, Calif. •.... p 2740,2741 
Ke;lco Inc., 131-38 Sanford Ave., Flushing, N. Y. •. p 1972,1973,2007 
Lambda Electronics COr]!., 515 Brladho"aw Rd., Melvi"e, N. Y. 

p 2027,2028 
Presin Co., Trap Fa"s Rd. Sbelton, Cann. 
RO AnDes., Inc., 3705 Haven Ave., Menlo Par~ Cal. ...... ". p 2086 
Ross fngrg. Cor,., 11915 Shadybralk, SaraIIp, calif. 
Slgnallll, Inc., 1833 Heck Ave., Neptune, N. I. ............. p 1B05 
Sprallle Electric Co., 411 Marsha" St, N. Adills, Mas,. 
Tlchnlpower, Inc., Benrus Cenler, Ridlefteld, Conn. • • • . . •. • p 2112 
Todd Pr,di. Cor,.,28 Laurll St, HIcksvl"., N. Y. . ....... '.. p 2115 
Tranltector Systems, 3025 W, Mission Rd., Alhambra, Calif. ••. p 2786' 
Cardion Communications, long Island Expressway, Woodbury, N. Y. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
MCG Electronics Inc., 279 Skidmore Rd., Dear Park, N. Y. 
Rectifier Enlrg. & Supply, 8754 Big Bend Blvd., st. Louis, Mo. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
WestinghouselElectric Corp., General Control Div., Buffalo, N. Y. 

Wuerth Products Corp., 1931 Pembroke Rd., Hollywood, Fla. 

PROXIMITY INDICATORS-SEE INDICATORS. 
PROXIMITY 

PUBLIC ADDRESS SYSTEMS 
Kidde, Walter & Ca., Inc., 675 Main St, BI"eville, N. J. 
NI,pon Elee. New Yark Inc.,200 Park Ave., New Ylrk, N. Y. 
Ampex Corp., 401 Broadway, Redwood CHY, Calff. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Applied Electro Mechanics Inc., 2350 Duke St., Alexandria, Va. 
Argos Products Co., Inc., 600 S. Sycamore St, Genoa, III. 
Atlas Sound DiY., 10 Pomeroy Rd., Parsippany, N. J. 
Bogen Communications Div., Lear Siegler, Inc., Box SOD, Paramus, N. J. 
Chamberlain Mig. Corp., 5740 N. Tripp AYe., Chicago, III. 
Executone, Inc., 47·37 Austell Pl., Long Island City, N. Y. 
Fedtro, Inc., Federal Elctrns. Bldg., Rbckville Centre, N. Y. 
Femco, Inc., Box f, Irwin, Pa. 
Gai·Tranics Corp., Box 31, Reading, Pa. 
Game Industries, Inc., 80' Commercial St, Freeport, N. Y. 
Hamilton Eletrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
Holmin, W. A. Corp., 1325 Seventh St., Rockford, III. 
Jansen Bectronics Mfg., Inc., 2233 University Ave., St Paul, Minn. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Nelson-llershfield Electronics, 1848 W. Campbell Ave., Phoenix, Ariz. 
Port-O·Vox Enterprises, Corp., 130 West 57th St, New York, N. Y. 
Strom Communications Corp., lOth & Walnut Sts., Chester, Pa. 
Visual Eletrns. Corp., 356 West 40th St., New York, N. Y. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 

PULLERS. CIRCUIT BOARD 
Scanbe MIg. Corp., 1161 Monteray Pass Rd., Monterey Park, Calif. 
Vera Eleetronics Inc., 176 Central Ag., Farmingdale, N. Y. •.•• p 595 
Fiolron Industries, Inc., 1201 E. Grand Ave., EI Segundo, Calif. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Titchener, E. H. & Co., 8 THchener Pl., Binghamton, N. Y. 
Triad Distributor DiY., 305 N. Briant St., Huntington, Ind. 

PULLERS. FUSE ' 
DC ElectroniCS, Dept. 10·1, 4011 S. Wymam St, Rockford, m. 
Eag~ Electric MIg. Co., Inc., 23-10 Bridge Plaza S., Long Island City, N. Y. 
Franklin Fibr .. LamHex Corp., 901·905 East 13th St., Wilmington, Del. 
Ideal Ind~, Inc., 4450 Becker Pl., Sycamore, III. ' 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Spaulding Fibre Co., Inc.; 310 Wheeler st., Tonawanda, N. Y. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Trico Fuse Mfg. Co., 2948 North 5th St., Milwaukee, Wis. 

PULLERS. LAMP 
OIalilbl Cart., &0 stewart Ave., Brook/JR, N, Y. 
International Electro Exchange Corp., 8851 Oxford St, Mimapolls, MinI. I 

p 2735 
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PULLERS. LAMP (Cont'd) 

Atocon Co., 527 N. Union St., Galion, Ohio 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Signal Indicator Corp., 42 Stewart Ave;, 'Brooklyn, N. Y. 

PULLERS. TUBE 
GC Electronics, DeplID·l, 4DD S. Wyman St, Rockford, III. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Foster & Allen, Inc., Box 466, Chatham, N. J. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Cal~. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 

PULSE ANAL YIEIS-SEE ANALYZERS. PULSE 

PULSE-FORM RESTORERS-SEE RESTORERS. 
PULSE-FORM 

PULSE NETWORKS-SEE NETWORKS. PULSE 

PULSE RISE TIME INDICATORS-SEE 
INDICATORS. PULSE RISE TIME 

PUMPS. CRYOGENIC 
Aero Vac Corp., Box 448, Troy, N. Y. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
Gardner Cryogenics Corp., 2136 City line Rd., Bethlehem, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chuo-Ku, Tokyo, Jap. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newlon, Mass. 
Pesco Products, 24700 N. Miles Rd., Bedford, Ohio 
Task Corporation, Box 3999, Anaheim, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 

PUMPS. NONMETALLIC 
Elmeco Engrg., 539 Beall Ave., Rockville, Md. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
Vanton Pump & EqUip. Corp., 201 Sweetland Ave., Hillside, N. J. 

·PUMPS. SEALLESS-SEE PUMPS. 
NONMETALLIC 

PUMPS. VACUUM 
Amperex Elctrn. Corp., 2311 Duffy Ave., Hicksville, N. Y. 
Globe Industries, 2275 Stanley Ave., Dallon, Ohio 
Kressilk Prods., Inc., 420 Saw Mill River" Rd., Elmsford, N. Y. 
RCA Elclm. Components, 415 South 5th St, Harrison, N. I. 
Westinghouse Elec. Corp., Electronic Tube DiY. BOI 284; Elmira, N. Y. 
Air·Vac Engineering Co., Inc., 100 Gulf St., Milford, Conn. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Andonian Assocs .. lnc., 26 Thayer Rd., Waltham, Mass. 
Aveo Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
Beach·Russ Co., 420 Lexington Ave., New York, N. Y. 
Bendix Corp., Fluid Power Div., 211 Seward Ave., Utica, N. Y. 
Bendix Corp., Vacuum Oiv., 1775 Mt. Read Blvd., Rochester, N. Y. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Coleman Instruments, 42 Madison St., Maywood, III. 
Cooke Vacuum Prods., Inc., 13 Merritt St., S. Norwalk, Conn. 
Crowell Mfg. Corp., 115 Clifton PI., Brooklyn, N. Y. 
Denton Vacuum, Inc., Cherry Hillindi. Ctr., Cherry Hill, N. J. 
Edwards High Vacuum (Can.,j Ltd., 430 S. Service Rd.,W., Oakville, Ont., Can. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Gardner·Oenver Company, Gardner Expwy., Quincy, III. \ 
General Electric Co., AnalyticaliMeasurement Business Sec., 25 Federal St., 

W. Lynn, Mass. 
Granville·Phillips Co., Box 1290, Boulder, Colo. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hardman, Inc., 600 Cortland St., Belleville, N. J. 
Heatron, Inc., Box 54, York, Pa. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
High VOltage Engri!. Corp., S. Bedford St., Burlington, Mass. 
Hull Corp., 9140 Davisville Rd., Hatboro, Pa. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
Lear Siegler, Inc., 3171 S. Bundy Or., Santa Monica, Calif. 
lear Siegler, Inc., Romec Div., 241 S. Abbe Rd., Elyria, Ohio 
Lindberg Hevi·Duty, 2450 W. Hubbard St., Chicago, III. 
Nelson Vacuum ~ump Co., 2133 4th St:, Berkeley, Calif. 
Nester/Faust Mfg. Corp., 2401 Ogletown Rd., Newark, Oela. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, Pa. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 
Red Point Corp., 105 W. Spazier, Burbank, Calif. 
Robbins & Meyers, Inc., 1345 Lagonda Ave., Springfield, Ohio 
Roy, Milton, Co., 5000 Park St., N., St. Petersburg. Fla. 
Sunbeam Vacuum Technology Corp., 49. PoliardSt., N. pillerica, Mass. 
T·M Vacuum Products, Warrington & Rowland, Riverton, N. I. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Ultek Diy., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
V,ctronic Lab. Equip., Inc.,21 Monmouth Ct., E. Northport, N. Y. 
Vacuum Equip. Div., Norton Co;, 160 Charlemont St., Newton, Mass. 
Vacuum Industries, Inc., 34 Linden St., Somerville, Mass. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Varian Assocs., .611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Oiv., 611 Hansen Way, Palo Alto, Calif. 
Veeco Instrs., Inc., Terminal Or., Plainview, N. Y. 
Weich ScientifiC Co., 7300 N. Linder Ave.,Sko~e, III. 
Will Scientific, Inc., 39!tussell St., Rochester, N. Y. 
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PUNCHED CARD EQUIPMENT 
AMP Incorporated, Box 3808, Harrisburg, Pa. . . . . . . • . • . . • . p 760 
Burraughs Corp., OEM Sales Depl, 1649 Wilshire Blvd., Los Angeles, Calif. 

\ p 765 
Co-Ord SwHch Oiv., 102-48 43 Ave., Corona, N. Y. 
Hickok Electrlcallnstr. Co., 10514 DuPont Ave., Cleveland, Obio p 1396 
IBM Corp., Ind. ProdL MUg., IItpt. EEM, 1271 Ave. of Americas, 

New York, N. Y. .• . • . • . • • . . . • . . . . . . . . . • • • • . . . . . . . . p 2277 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, Calif. 

p 1438,1439 
Mohawk Data Sciences Corp., Box 630, Herkimer, N.Y. P 792 
Non';'inear Systems, Inc., BOI N, Del Mar, Calif. 
Ohr·Tronics, Inc., Box 630, Herkimer, N. Y. 
Sea/ectro Corp. 225 Holl St, Mamaronecll, N. Y. . . . . . . . . . . . p 802 
Taurus Corp., Academy Hill, lambertville, N. I. .•.......•... p 803 
Tyco Instrument Dir., 16 Hickory Dr., Waltham, Mass. 

, Western Reserve Electronics Inc., 12430 Euclid Are., Cleveland, Ohio 
p 1550 

Automation Dynamics Corp., 35 Industrial Pkwy., Northvale,). J. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. ' 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co.,Dallas, Texas '" 
Connecticut Technical Corp., 3000 Main St., Hariford, Conn. 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calif. 
Oemex, Inc., 2130 Jefferson, Kansas City, Mo. 
Digi·Data Corporation, 4315 Baltimore Ave., Bladensburg, Md. 
Electrologic, Inc., 4732 Indianapolis Blvd., E. Chicago, Ind. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Friden Inc., 2350 Washington Ave., San Leandro, Calff. 
General Elec. Co., 4000 N. W. 39th Expwy., Oklahoma City, Okla. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Molorola Instrumentation & ContrOl, Inc., Box 5409, Phoenix, Ariz. 
National Cash Register Co., Indl. Prods. Div., Main & K SIs., Dayton, Ohio 
Omnitec Inc., Sub. Nytronics, Inc., 903 N. Second St., Phoenix, Ariz. 
Program Elctrns. Co., 1733 West End Ave., New Hyde Park, N. Y. 
Roytron, Litton Automated Business Sys., 31 Styertowne Rd., Clifton, N. J. 
Sigma Sys. Corp., 1703 Oak Lawn Ave., Dallas, Tex. 
Sperry Rand Corp., Univac Div., Box 8100, Philadelphia, Pa. 
Stark Electronic Instruments, Ltd., 180 Station St, Ajax, Ont., Can. 
Telcolab Corp., 405 Lexington Ave., New York, N. Y. 
Tenor Co., Inc., 17020 W. Rogers Or., .New Berlin, Wisc. 
Uptime Corp., 8455 E. Prentica, Englewood, Colo. 
Zehntel, Inc., 145~6th St., Berkeley, Calif. 

PUNCHED TAPE EQUIPMENT-SEE PERFORATORS, 
PAPER TAPE; RE4DERS, PUNCHED TAPE 

PUNCHES •. CHASSIS 
GC ElectroniCS, DepllD·1, 4DD S. Wyman St, Reckford, III. .., p 903 
Jan Hardware Mig. Co., Inc., 47·27 36th St., Long Island City, N. Y. 
Smith, H. H., Inc., 812 Snediker Ave., Brotklyn, N. Y. 
Di·Acro, 316 8th Ave., Lake City, Minn. 
Greenlee Tool Co., 2136-12th St., Rockford, III. 
WiUek Products Co., 14750 Keswick St., Van Nuys, Calif. 

PYROMETERS. INFRARED 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Dh" p 1322 
Harrel Inc., 16 FHch St., East Norwalk, Conn. .......•...... P 2816 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. 
Automatic Control Electronics, Inc., BOI 1198, San Antonio, Tex. 
Bailey Meter Company, Wickliffe, Ohio 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Bristol Co., Iklx 1790, Waterbury, Conn. 
Cintra Physics International Co., 440 Logue Ave., Mt. View, Calif .. 
EPic, Inc., 150 Nassau Sl, New York, N. Y. 
Heat Technology Lab., Inc., 4308 Governor Dr., Huntsville, Ala. 
Honeywell, Apparatus Cont. Oiv., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Ircon liic., 207 Lawrencewood Ctr., Niles, III. 
Milletron, Inc., 540 Alpha Dr., Pittsburgh, Pa. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
Thermo Electric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Williamson Development Co., 317 MainS!. W., Concord, Mass. 

PYROMETERS. OPTICAL. NON-INFRARED 
Silll1a Instruments Inc., 170 Pearl St, Braintree, MeSL 
Bailey Meter Company, Wickliffe, Ohio 
Cintra Physics International Co., 440 Logue Ave., Mt. View, Calif. 
EPic, Inc., 150 Nassau St., New York, N. Y. 
Hy·Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
Ircon liic., 207 Lawrencewood Ctr., Niles, III. 
Kollmorgen Color Sys., 67 Mechanic St., Attleboro, Mass. 
Larson Instrument Co., Inc., Greenbush Rd., Orangeburg, N. Y. 
Milletron, Inc., 540 Alpha Dr., Piftsburgh, Pa. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
Phoenix Materials Corp., Box 39, Forbes Road, Pa. 
Pyrometer Instr. Inc., 23 Industrial Pkwy., Northvale, N. J. 
Schoeffellnstrument Corp., 24 Booker St., WestwOod, N. J. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. . 
Yewler Corp., 1885 Palmer Ave., Larchmont, N. Y. 

PYROMETERS. RECORDING 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

. 'p 1389 
Harrel Inc., 16 Fitcb St, East Norwalk, Conn. .........•.•.. p 2817 
Rustnk Instr. Div., Gulton Inds. tnc., Municipal Airport, Manchester, N. H. 

p 1573 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Amprobe Instrument, 630 Merrick Rd., Lynbrook, N. Y. 
Amstro Corp., 114 Clinton Rd., fairfield, N. J. 
Atkins Technical, Inc., 100 Stengel & S. W. Archer Rd. Gainesville, Fla. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indllnsts Div., 1300 Rock. St., Rockford, III. 
Bristol Co., Box 1790, Waterbury, Conn. 
Exotic Materials, Inc., 2968 Randolph Av"" Costa Mesa, Calif. 

Honeywell, Inc., Industrial Div., 1100 Virginia Or., Ft. Washington, Pa. 
Howeilinstrumen\s, Inc., 3479 W. Vickery Blvd., Ft. Worth, Texas 
Ircon liic., 207 Lawrencewood Ctr., Niles, III. 
Kollmorgen ColorSys., 67 Mechanic St., Attleboro, Mass. 
Milletron, Inc., 540 Alpha Or., Pittsburgh, PI. 
Pyrometer Instr. Inc., 23 Industrial Pkwy., Northvale, N. I. 
Thermo Electric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 
Thermology, Inc., 255B W. Middlefield, Mountain View, Calif. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Yewter Corp., 1885.Palmer Ave., Larchmont, N. Y. 

PYROMETERS. RESISTANC£.TYPE 
General Electric Co., Eletm. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Harrel Inc., 16 Fitch St., East Norwalk, Conn. ....•...•..... p 2817 
Plessey Airborne Corp. 1414 Chestnut Are., HUlside, N. I. .•.. p 1049 
A & M Instrument, Inc., Community Dr., Great Nec~ N. Y. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Atkins Technical, Inc., 100 Stengel & S. W. Archer Rd., Gainesville, Fla. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beacon Elctrns., Inc., 121 Stanley Ave., Bellmawr, N. J. 
Bristol Co., Box 1790, Waterbury, Conn. 
Burns Engrg., Inc., 5301 Edina Indl. Blvd., Minneapolis, Minn. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Foxboro, foxboro, Mass. 
Honeywell,Apparatus Cant Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Howell Instruments, Inc., 3479 W. Vickery Blvd., Ft Worth, Texas 
Hy·Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Cal~. 
Lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Temtech, 2208 S. Wright, Santa Ana, Cain. 
Thermo Eleetric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Triac Elctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N. J. 
Tylan Corp., 4203 Spencer St, Torrance, Calif. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Yewler Corp., 1885 Palmer Ave., Larchmont, N. Y. 

PYROMETERS. THERMOCOUPLE TYPE 
API Instruments Co., 11655 Chillicotbe Rd., Chasterland, Ohio p 1322 
Beede Eleetric.llnstr. Co., Inc., S. Main St., Penacook, N. H. ... p 1341 
General Electric Co., E1ctrn. Compo Sales Oper., 1 River Rd., Scbenectady, N. Y. 
Honeywell Test Instruments Oir., BOI 5227, DenRl, Colo. .... P 1403 ' 
I·B·T Instrs. Inc., Box 1818, New Haven, Conn. 
MilliYac Instruments, BOI 997, Schenectady, N. Y. 
Plessey Airborne Corp., 1414 Chestnut Are., Hillside, N. J. .... p 1049 
Sigma Instruments Inc. 170 Peart SI., Braintree, Mess. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago. III. 
Sticht H. H. Co., Inc., 27 Park PI., New York, N. Y. 
A & M Instrument Inc., Community Or., Great Neck, N. Y. 
Alnor Instrument Co., 420 N. LaSalle St., Chicago, III. 
Amstro Corp., 114 Clinton Rd., fairfield, N. J. . 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St, Rockford, III. 
Bristol Co., Box 1790, Waterbury, Conn. 
Burling Instrument Company, 21. River Roed, Chatham, New Jersey 
Caig Laboratories, Inc., 155 Sullivan La., Westbury, N. Y. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Consolidated Controls Corp., 2338 Alaska Ave., EI Segundo, Calif. 
Electro·Standards Labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Eleetronic Control Systems, Inc., P.O. Box 1132, Fairmont, W. Va. 
E1octronic Development Labs., Inc., 19 Newton Rd., Plainview, N. Y. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Fenwal, Inc., Main St., Ashland, Mass. 
Foxboro, foxboro, Mass. 
General Transducer Co., 2961 Corvin Or., Santa Clara, Calif. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St., San Diego, Cal. 
Heat Technology Lab., Inc., 4308 Governor Dr., Huntsville, Ala. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1I00 Virginia Dr;, Ft. Washington, Pa. 
Howell Instruments, Inc., 3479 W. Vickery Blvd., Ft. Worth, Texas 
Hy-Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
Ircon liic., 207 Lawrencewood Ctr., Niles, III. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Larson Instrument Co., Inc., Greenbush.Rd., Orangeburg, N. Y. 
Lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Marlin Mfg. Corp., 12404 Triskett Rd., Cleveland, Ohio 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Pacific Transducer Corp., 2301 Federal, Los Angeles, Calif. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Pyrometer Instr. Inc., 23 Industrial Pkwy., Northvale, N. J. 
Richards, Alklay S. Co., Inc. I Winchester St., Newton Highlands, Mass. 
Sunshine Scientific Instruments, Inc., 1810 .Grant Ave., Philadelphia, Pa. 
Temtech, 2208 S. Wright, Santa Ana, Calif. 
Thermo Electric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Cal~. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Yewter CorP., 1885 Palmer Ave., Larchmont, N. Y. 

QUARTZ. FUSED 
AmersH, Inc., 685 Ramsey Ave;, Hillside, N. J. ... ..... ..•.. p 1638 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. 
General E1ec. Co., Lamp Glass Depl, 24400 Highland Rd., Richmond Hgts., Ohio 

p 1584 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Carler Prods. Corp., 6200 E. Malloy Rd., E. Syracuse, N. Y. 
Corning Glass Works, Technical Prods .. Oiv., Corning, N. Y. 
Oell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Dynasil Corp. of America, Box 0" Berlin, N. J. 
E. B. L.Co., 78Tolland St., R., E.Hartford, Conn. 
Mackay, A. 0., Inc., 198 Broadway, New York, N. Y. 
Materials Research, Corp., Rte. 303, Orangeburg, N. Yo 
Nihon Dempa Kogyo Co., Ltd., J.21 Nishihara, Shibuya·ku,.Tokyo, Japan 
o & S Research, Inc., 1912 Bannard St., Riverton, N. J. 
Oriel OptiCS Corp., I MarketSt., Stamford, Conn. 



Pan American Trade Development Corp., 2 Park Ave., New York, H. Y. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
Richards, Arklay S. Co., Inc., I Winchester St., Hewton Highlands, Mass. 
Syn.cor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thermal American Fused Quartz Co., 

Rle. 202 & Change Bridge'Rd., Montville, N. J. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

QUARTZ. RAW-SEE CRYSTALS. QUARTZ \ 

QUICK DISCONNECTS-SEE CONNECTORS. 
CIRCULAR. QUICK·DlsCONNECT 

RFI MEASURING EQUIPMENT 
Electro/Data Inc., 3121 Benton St, Garland, Tea. .•.......... p 1666 
Elgenco Inc., 1550 Euclid, Santa Monica, CaIW. 
Fairchlld/Electro·Metrlcs Coip., 100 Church St., Amsterdam, H. Y. p 1384 
Honeyweil Test Instruments Dir., Boa 5227, Dmer, Colo. .... p 1403 
Ohio Semltronlcs, Inc., 1205 Chesapeake An., Columbus, Ohio p 1047 
PhilcojFord Corp., C & Tioga Sts., PhiiadelphiJ, Pa. 
Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Cain. 
RLC Electronics Inc., 25 Martin PI., Port Chester, H. Y. 
Singer Co., Instrumentation DiY., 915 Pembroke St, Bridgeport, ConlL 

p 1486,1490,1491 
Sprague Electric Co., 481 Marshall St., H. Adams, Mast 
Stoddart Electro Systems, 2045 W. Rosecrans Are., Gardena, caiW. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Collins Radio Co., Dallas, Texas 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Rafec Electronic~ Box 566, Temple City, Cal. 
Rohde & Schwarz Sales Co., 1Il lexington Ave., Passaic, N. J. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calif. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
White Electromagnetics, Inc., 656 lofstrand la., Rockville, Md. 

RFI SHIELDING-SEE SHIELDS. R·F 

RACKS. AGING 
Amco Engineering Ca., 7333 W. Ainslie St., Chicago, III. ..... p 574 
Associated Testing laboratories Inc., 200 Route 46, Wayne, H. J. 
Colburn Instrt, fnc., 354 Coral Circle, EI Segundo, Cain. 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, Calif. 

p 1439 
Opad Electric Ca. Inc., 43·12 Walker St., New York, H. Y. 
RCA Elctm. Components, 415 South 5th St, Harrison, N. J. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Applied Control Co., 98 E. lindsley Rd., Cedar Grove, N. J. 
BFC·Bernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa. 
lyon Metal Products, Inc., 47 Railroad Ave., Aurora, III. 
Mid·WestMetal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Textool Products, Inc., 1410 'Pioneer Dr., Irving, Tex. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, CaIH. 

RACKS. CABINET 
Amco Engineering Ca., 7333 W. Ainslie St, Chicago, III. p 574 
Alitech Corp., t30 lincoln St., Brighton, Mass. . . . . . . . . . . . . .. p 1285 
Cabtron Corp., 1057 W. Grand Are., Chicago, III. . . . . . . . . . . .. . Ii 577 
Calnornla Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Electronic En.closures, Inc., 225 S. Aviation Bird., EI Segundo, Cai. p 579 
Enclosure Corp., 1701 Industrial Blvd., Pennsauken, H. I. ...... p 580 
Equipto Enclosure Systems, 435 Woodlawn Ave, Aurora, III. . . p 581 
Falstrum Co., 174 Falstrom Ct, Passaic, N. J. . . . . . . . . . . . . . p 583 
Formica Metal Products Co. Inc., Corporation Way, Dept M, Medford, Mass. 

Pow.r/Mate Corp., 163 Clay St., Hackensack, H. I. ......... . 
Premier Metal Prods. Ca., 337 Manida St., Bronx, N. Y. . .... . 
Seientific·Atlanta In~, Bex 13654, Atlanta, Ga. .. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cai. 

p 582 
p 2074 
p 585 
p 588 

Stantron, Box 9158 VC, H. Hollywood, Cain. ...... . . . . . . . . . . p 591 
Technipower, Inc., Benrus Center, Ridgefield, Conn. 
Trygon Electronics Inc., 111 Pleasant Ave., RooseveH, H. Y. 
Vent·Rak Inc., 525 S. Webster Ave., Indianapolis, Ind. 
Vera Electronics Inc., 176 Central Ave., Farmingdale, H. Y. . .. . 
Wyco Metal Products, 6914 Beck Ave., H. Hollywood, Calif. .. . 
Abalon PreciSion Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Abtronics, Inc., Box 712, livermore, Calif. 
Acro Produds Corp., 1410 S. AberdeenSt., Chicago, III. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 

p 594 
p 595 
p 591 

Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
BFC·Bernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa. 
B & P Pr~cision Sheet Metal Fabricators, 709 E. Nields St., W. Chester, Pa. 
Baltic Metal Products Co.,120 Sutton St., Brooklyn, It. Y. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
California Chassis Ca., 5445 E. Century Blvd., Lynwood, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Cook, T. N., Inc., 3520 E. Fulton St., Columbus, Ohio 
Craig Systems Corp., 360 Merrimack St., lawrence, Mass. 
Custom Metal Prods., 200 Broadway, Garden City Pk., N. Y. 
Danca Metal Products, Inc., 24020 Detroit Rd., Westlake, Ohio 
Dannelly Manufacturing Co., P. O. Box 71, Waltham, Mass. 
Elzee Metal Products Co., Inc., 775 39th St, Brooklyn, N. Y. 
Erie Artisan Corp., 11400 Madison Ave., Cleveland, Ohio 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Fansteellnc., One Tantalum PI., N. Chicago, iii. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Hammond Mfg. Co. lid., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Holbrook·Merrili Co., 1150 Kifer Rd., Sunnyvale, Calif. 

Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Ingersoll Products, 1000 West 120th St., Chicago, III. 
Kirk & Blum Mfg. Co., 3120 Forrer St., Cincinnati, Ohio 
lynch, R. H. Mfg. Co., 7831 E. Arroyo Dr., S. San Gabriel, Calif. 
Lyon Metal Products, Inc., 47 Railroad Ave., Aurora, III. 
Metal·Craft, Inc., Box 296, Wayne, N. J. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Middletown Mfg. Co., 27 Stack St., Middletown, Conn. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Neumade Products Corp., 720 White Plains Rd., Scarsdale, N. Y. 
Hewcomb Audio Products Co., 12881 Bradley Ave., Sylmar, Calif. 
Pabst Engrg. Eqpt. Co., Inc., 676 Pennsylvania Ave., Elizabeth, N. J. 
Par·Metal Products Div., 32·62 49th St., long Island City, N. Y. 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Riester & Thesmacher Co., 1526 West 25th St., Cleveland, Ohio 
Rotary Co., Inc., 1746 Dale Rd., Buffalo, N. Y. 
Stackbin Corp., P.O. Box 434, Pawtucket, R. I. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
Suckle Corp., S~ckle & National Hwys., Pennsauken, H. J. 
Watson Mfg. Co., Inc., 600 Taylor St., Jamestown, N. Y. 
York Metal Prods., Inc., 34-20 12th St., long Island City, N. Y. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cain. 

RACKS. DESK & CONSOLE 
Amco Engineering Co., 7333 W. Ainslie St, Chicago, ill. ..... p 574 
Cabtron Carp., 1057 W. Grand Ave., Chicago, III. . . . . . . . . . . . . . p 577 
Electronic Enclosures, Inc., 225 S. Aviation Blvd., Ef Segundo, Cal. p 579 
Enclosure Corp., 17lIl Industrial Blvd., Pennsauken, N. J. ...... p 580 
Equipto Enclosure Systems, 435 Woodlawn Ave., Aurora, ill. .. p 581 
Falstrom Co., 174 Falstrom Ct, Passaic, H. J. . . • . . . . . . . . . . p 583 
Formica Metal Products Co. Inc., Corporation Way, Dept. M, Medford, Mass. 

Premier Metal Prods. Ca., 337 Manida St., Bronx, H. Y. .. 
Selentific-Atlanta Inc., Box 13654, AUanta, Sa. ....•..•. 
Stantron, Box 9158 VC, N. Hollywood, Cain ............ . 
Vent·Rak Inc., 525 S. Webster Ave., Indianapolis, Ind. . ..... . 
Wyco Metal Preducts, 6914 Beck Ave., H. Hollywood, Cain. . .. 
Abtronics, Inc., Box 712, livermore, Calif. 

p 582 
p SBS 
p 588 
p 591 
p 594 
p 591 

Accessory Controls & Equip. Corp., 805 Bloomfield Ave., Windsor, Conn. 
Acro Products Corp., 1410 S. Aberdeen St., Chicago, III. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Baltic Metal Products Co.,120 Sutton St., Brooklyn, N. Y. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Brooks & Perkins, Inc., 1950 W. fort St., Detroit, Mich. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
California Chassis Co., 5445 E. Century Blvd., lynwood, Calif. 
Cook, T. N., Inc., 3520 E. Fulton St., Columbus, Ohio 
Craig Systems Corp., 360 Merrimack St., lawrence, Mass. 
Danca Metal Products, Inc., 24020 Detroit Rd., Westlake, Ohio 
Donnelly Manufacturing Co., P. D. Box 71, Waltham, Mass. 
Elzee Metal Products Co., Inc., 775 39th St., Brooklyn, N. Y. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Ingersoll Products, 1000 West 120th St., Chicago, Iii.' 
Kirk & Blum Mfg. Co., 3120 Forrer St., CinCinnati, Ohio 
lyon Metal Products, Inc., 47 Railroad Ave., Aurora, III. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Neumade Products Corp., 720 White Plains Rd., Scarsdale, N. Y. 
Par·Metal Products Div., 32-62 49th St., long Island City, N. Y. 
Riester & Thesmacher Co., 1526 West 25th St., Cleveland, Ohio 
Rotary Co., Inc., 1746 Dale Rd., Buffalo, N. Y. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
Suckle Corp., Suckle & Hational Hwys., Pennsauken, N. J. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Waber Electronics, Inc., 2000 N. Second St., Philadelphia, Pa. 
York Metal Prods., Inc., 34-20 12th St., long Island City, N. Y. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, CaIH. 

RACKS. CIRCUIT BOARD 
Amco Engineering Co., 7333 W. Ainslie St., Chicago, III. 
Aritech Corp., 130 lincoln St., Brighton, Mass. . . . . . . . . . . . . .. p 1285 
Atlee Corp., 2 Lowell Ave., Winchester, Mass. . . . . . . . . . . . . . . . p 835 
Buckeye Stamping Co., 555 Marion Rd., Columbus, Ohio .•.... , p 1169 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. p 766 
Colburn Instrs., Inc., 354 Coral Circle, EI Segundo, Calif. 
Control Logic, Inc., 3 Strathmore Rd., Hatick, Mass. 
Datascan, Inc., 111 1 Paulison Ave., Clifton, H. I. ........... p 773 
Digital Equip. Corp., 146 Main St, Maynard, Mass. 
Elco Corp., Maryland Rd. & Computer Ave., WOlol\ Grave, Pa. .. p 898 
Electronic Enclosures, Inc., 225 S. Arlation Blvd., EI Segundo, Cal. p 579 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, H. Y. 
Malco Mf£ Ca. Inc., 5150 W. R00S8~elt Rd., Chicago, III. .. p 919 
Premier Metal Prods. Co., 337 Manida .St., Bronx, N. Y. ...... p 585 
RO Assocs., Inc., 3705 Haven Ave., Menlo Pari!, Cal. p 537 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Hashrille, Tenn. 
Stanbe Mfg. Corp., 1161 Monterey Pass Rd., Monterey Park, Calif. p 586 
Seientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. 
Techmar Corp., 2232 S. Cotner Ave., Los Angeles, Cam. p 592 
ThermaDay Company, 8719 Diplomacy Raw, Dallas, Texas 
Vector Electronic Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. .. p 593 
Vera Electronics Inc., 176 Central Ave., Farmingdale, N. Y. .... p 595 
Virginia Panel Corp., Box 1106, Waynesboro, Va. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 
Avco Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
BFC·Bernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa, 
B & P Pr¢cision Sheet Metal Fabricators, 709 E. Nields St., W. Chester, Pa. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Birtcher Corp., P.O. Box 0, Monterey Park, Calif. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Calabro Unitrack, 8738 West Chester Pike, Upper Darby, Pa. 

RACKS. RELAY AND MOUNTING 

Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cook, T. N., Inc., 3520 E. Fulton St., Columbus, Ohio 
Donnelly Manufacturing Co., P. O. Box 71, Waltham, Mass. 
Douglas Electronics, Inc., 718 Marina Blvd., San leandro, Calif. 
Fansteel Inc., One Tantalum PI., N. Chicago, III. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Hammond Mfg. Co. lid., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Industrial CircUits Co., 23 Kulick Rd., Fairfield, N. J. 
Matrix Engrg. Corp., 1502 West 166 St., Gardena, Calif. 
Metropolitan Wire Goods Corp., 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Mobil. Electronics, Inc., Box 1132, Anderson, Ind. 
Modular Devices, Inc., 1265 West 135th St., Gardena, Calif. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Roback Corp., Huntingdon Valley, Pa. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Suckle Corp., Suckle & National Hwy~, Pennsauken, N. J. 
Till:hener, E. H. & Co., 8 Titchener PI'b Binghamton, N. Y. 
Zero Mfg. Co., 1121 Chestnut St., Bur ank, CaIH. 

RACKS. MODULE-ALSO SEE RACKS, 
CIRCUIT BOARD 

Arnco Engineering Co., 7333 W. Ainslie St., Chicago, ill. 
Aritech Corp., 130 lincoln St, Brighton, Mass. . . . . . . . . . . . . .. p 1285 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Control Logic, Inc., 3 Strathmore Rd., Natick, Mass. 
Digital Equip. Corp., 146 Main St, Maynard, Mass. 
E1co Corp., Maryland Rd. & Computer Ave., Willow Grove, Pa. p 898 
Electronic Modules Corp., P.O. BOI 141, Timonium, Md. 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. p 2009 
Premier Metal Prods. Co., 337 Manida St, Bronx, H. Y. 
Scanbe Mfg. Carp., 1161 Monterey Pass Rd., Monterey Park, Calif. p 586 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. 
Technipower, Inc., Benrus Center, Ridgefield, Conn. 
Vera Electronics Inc., 176 Central Ave., Farmingdale, ·H. Y. .... p 595 
Viking Modules, Inc., 223 Crescent St., Waltham, Mass. p 2144 
Abtronics, Inc., Box 712, Livermore, Calif. 
BFC·Bernard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa. 
B & P Precision Sheet Metal Fabricators, 709 E. Nields St., W. Chester, Pa. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Birtcher Corp., P.O. Box 0, Monterey Park, Calif. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cook, T. N., Inc., 3520 E. Fliiton St., Columbus, Ohio 
EURene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Fansteellnc., One Tantalum PI., N. Chicago, ill. 
Industrial CircUits Co .. 23 Kulick Rd., Fairfield, N. J. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Roback Corp., Huntingdon Valley, Pa. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. J. 
Textool Products, Inc., 1410 Pioneer Dr., Irving, Tex. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, CaIH. 

RACKS. RELAY & MOUNTING 
Arnco Engineering Co., 7333 W. Ainslie St, Chicago, III. p 574 
Aritech Corp., 130 Lincoln St, Brighton, Mass. p 1285 
Deltron Inc., Wissahlckon Ave., Horth Wales, Pa. 
Dynage Inc., 1331 Blue Hiiis Ave., Bloomfield, Conn. ........ p 1917 
Electronic Enclosures, Inc., 225 S. Aviation Blvd., EI Segundo, Cal. p 579 
Electronic Measurements, 2 Crescent PI., Oceanport, H. J. p 1930 
Enclosure Corp., 1701 Industrial Blvd., Pennsauken, H. J. ...... p 580 
Equipto Enclosure Systems, 435 Woodlawn Ave., Aurora, ill. . . p 581 
Falstrom Ca., 174 Falstram Ct, Passaic, N. J. 
Formica Metal Products Ca. Inc., Corporation Way, Dept M, Medford, Mass. 
Kepco Inc., 131·38 Sanford Ave., Flushing, H. Y. p 2010 
lambda Electronics Corp., 515 Broadhollow Rd., Melviiie, H. Y. 

p 2027,2028,2031 
Premier Metal Prods. Ca., 337 Manida St., Brona, H. Y. ...... p 585 
Scientific·Atlanta Inc., Box 13654, Atlanta, Ga. . . . . .. . . . . p 588 
Stanlron, Baa 9158 VC, H. Hollywood, CaIH. ................ p 591 
Vent·Rak Inc., 525 S. Webster Ave., Indianapolis, Ind. 
Vera Electronics Inc., 176 Central Ave., Farmingdale, N. 'Yo .... p 595 
Wyco Metal Products, 6914 Beck Ave., H. Hollywood, Calif. .... p 591 
Abalon Precision Mfg. Corp., 540 Casanova St., Bronx, N. Y. 
Abtronics, Inc., Box 712, Livermore, Calif. 
Accessory Controls & Equip. Corp., 805 Bloomfield Ave., Windsor, Conn. 
Ambox, Inc., 6040 Telephone Rd., Houston, Tex. 
B & P Prdcision Sheet Metal Fabricators, 709 E. Nields St., W. Chester, Pa. 
Baltic Metal Products Co.,120 Sutton St., Brooklyn, N. Y. ' 
Binary Eldms. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
California Chassis Co., 5445 E. Century Blvd., lynwood, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calil. 
Cook, T. H., Inc., 3520 E. Fulton St., COlumbus, Ohio 
Craig Systems Corp., 360 Merrimack St., lawrence, Mass. 
Oonnelly Manufaduring Co., P. O. Box 71, Waltham, Mass. 
Elzee Metal Products Co., Inc., 775 39th St., Brooklyn, N. Y. 
Erie Artisan Corp., 11400 Madison Ave., Cleveland, Ohio 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Feiner, P. & Sons, Inc., 522 West 45 St., New York, N. Y. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont Can. 
Holbrook·Merril! Co., 1150 Kifer Rd., Sunnyvale, Calif. 
Honeywell, Apparatus Cant. Div., 2701 Fourth Ave., S., Minneapolis, Minn: 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Ingersoll Products, 1000 West 120th St., Chicago, III. . 
lockheed Aircraft Service Co., Ontario Inti. Airport, Ontario, Calif. 
Metal Works, Inc., 9th & Jefferson, Hermann, Mo. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Middletown Mfg. Co., 27 Stack St., Middletown, Conn. 
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Mobil Electronics, inc., Box 1132, Anderson, Ind. 
Par·Metal Products Div., 32-62 49th St., Long Island City, N. Y. 
Quindar Electronics Inc., 60 Fadem'·Rd" Springfield, Nd. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. J. 
Watson Mig. Co., Inc., 800 Taylor St., Jam,stown, N. Y. 
York Metal Prods., Inc., 34-20 12th St., Long Island City, N. Y. 
Zero Mfg. Co., 1121 Chestnut St, Burbank, cal~. 

RADAR EQUIPMENT-SEE ANALYZERS: 
. TESTERS: SIMULATORS: ETC. 

RADAR SYSTEMS 
AMP Inc., Capltron Dlv., 155 Park St., Elizabethtown, Pa. ..... p 1831 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Andersen Laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn. 

p 1137 
Beta Instrument Corp., 377 Elliot St, Newton Upper falls, Mass. 
Cober Elc"nt, Inc., 7 Gleason Ave., Stamford, Conn. 
Douglas Microwave Co., Railroad PI., Mamaroneck, .N. r. ..... p 1658 
Electro/Data Inc., 3121 Benton St, Garland, TeL 
Geo Space Systems, In~, 6301 491b 51. N., S!. Petersburg, fla. P 1675 
LAD E1ectro·Systems Inc., 7 Commercial St., Hicksville, N. Y. 
Metric Systems Corp., 736 N. Beal St., fort Walton Beach, Fla. p 541,786 
Microwave Cavity Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elc"nt of America Inc., 500/506 S.E. 24th St, Ft. Lauderdale, Ra. 
Philco/Ford Corp., C & TIoga SIs., Philadelphia, PI. 
Raven Eleellonics, Inc., 101 W. Alameda Ave., Burbank, Calif. . .. P 1705 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. 
Admiral Corp., Government Elctrns. Div., 3800.Cortland St., Chicago, III. 
Alden Elctrn. & Impulse Recording Equip., Westboro, Mass. 
Apelco Co .• 213 E. Grand Ave., S. San Francisco, Calif. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bedford Div., Sanders Assocs .• Inc., Crosby Rd., Bedford, Mass. 
Bendix Corp., Comms. Div., E. Joppa Rd., Towson, Md. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., leonia, N. J .. 
Bludworth Marine Div., 10 Adams St., linden, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cardion Elctrns., L I. Expwy., Woodbury, N. Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conductron Corp., 2600 North 3rd St., st. Cha~es, Mo. 
Continental. Bectro~ics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Dalmo Victor, 151S Industrial Way, Belmont, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
E. F. E. labS., Inc., Horsham Valley Industrial Center, Horsham, Pa. 
Electronics Div., lFE, 1605 Trap,lo Rd., Waltham, Mass. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N: Y. 
Federal Scientific Corp., 615 West 131 St., Nevi York, N. Y. 
GPL Div., 63 Bedford Rd., Pleasantville, N. Y. 
General Atronics Corp., Military Elctrns. Div., 1200 E. Mermaid la., Phila., Pa. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., HickSVille, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City,Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITT Gilfillan, Inc., 7821 Orion Ave., Van Nuys, Calif. 
Industrial Elctrn. Res. Ent., 881 Hurlingame Ave., Redwood City, Cal. 
International Ground Systems Div., 11101 Sunset Hills Rd., Reston, Va. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt. View, Calif. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 

, Microwave Assocs., Inc" Northwest Ind. Park, Budington, Mass. 
Microwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Moran Instrument Corp., 170 ~ Orange Grove Ave., Pasadena, Calif. 
Nano Fast, Inc., 416 W. Erie, Chicago, III. 
Norden Div., United Aircraft Corp., Helen st, Norwalk, Conn. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
RCA, Defense Elelln. ~rods., Marne Hwy., Morristown, N. J. 
R. C. A; Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Radio Corp. of America, Technical Prods. Service Dept., 

Cherry Hill Offices, Camden, N. J. ' 
Raytheon Co., Government Marketing, 141 Spring St., l~xington, Mass. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Rodale Electronics, Inc., 603 Chastnut St., Garden City, N. Y. 
Sage labs. Inc., Instr. Div., 14 Huron Dr., Natic~ Mass. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Scope, Inc., 1860 Michael Faraday Dr., Reston, Va. 
Sedco Systems, Inc., 130 Schmitt Blvd., Farmingdale, N. Y. 
Signatron, Inc., 594 Marrett Rd., lexington, Mass. 
Sperry Marine Sys. Div., Rte. 19 North & Hydraulic Rd., Charlottesville, Va. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elec. Co., Inc., 50 RockefelierPI,za, New York, N. Y. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Un~ed Telecontrol Bectronics, Inc., 3500 Sunset Ave., Asbury Park, N. J. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles! Calif. 

RADAR TESTERS-SEE TESTERS, RADAR 

RADIATION EQUIP., NUCLEAR-SEE DOSIMETERS: 
COUNTERS, GEIGER: COUNTERS, . SCINTILLA
liON: FILM BADGES 

RADIOACTIVE LIGHT SOURCES-SEE 
S.OURCES. LIGHT, RADIOACTIVE 
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RADIO COMM. SYSTEMS-SEECOMM. 
SYSTEMS ~ MODifiED) 

RADIOGRAPHIC EQUIPMENT-
SEE X·RAY INSPECJION EQUIPMENT 

RADIOMETERS 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. ..... p 1647 
lulie Research Lab In~, 211 W. Slst Sl, NewYork, N. Y. 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Beckman, Advanced Tech. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc.; Elclrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Beckman Instrs., Inc., Scientific Instrs. Div., 1500 Harbor Blvd., Fullerton, Cal. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Cintra Physics International Co., 440 logue Ave., Mt. View, Calif. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elelrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Eppley lab., Inc., Box 419-Main P.O., Newport, R. I. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Geospace Elclrns. Div.,·1 Fairchild Ave., Plainview, N. Y. 
Heat Technology lab., Inc., 4308 Governor Dr., Huntsville, Ala. 
Hy·Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
International light Inc., Lord Timothy Dexter Ind'i. Green, Newburyport, Mass. 
Kahl Scientific Instr. Corp., P. O. Box 1166, B Cajon, Calif. 
Kollmorgen Color Sys., 67 Mechanic St., Attleboro, Mass. 
MCS Corp., 1307 S. Myrtle Ave., Mqnrovia, CallI. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Philips Broadcast Equip. Corp., 11 Park PI., Paramus, N. J. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
Sperry Microwave Elctns. Div., Box 4649, Clearwater, Fla. 
TE Co., 515 E. Montecito St., Santa Barbara, Calif. 
Williamson Development Co., 317 Main St. W., Concord, Mass. 
Yellow Springs Instr. Co., Inc., P.O. Box 279, Yellow 'Springs, Ohio 

RADOMES 
American Lava Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 
Amersil, In~, 685 Ramsey Ave., Hillside, N. 1 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. ...... P 1577 
General Elec. Co., Lamp Glass Dept, 24400 Highland Rd., Richmond Hgts., Ohio 
Kidde, Walter & Co., Inc., 675 Main St., Believille,N. J. 
Parabam Inc., 3017 E. Las Hermanas St, Compton, Cal. 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
Air·Tech Inds., Inc., 9 Brighton Rd., Clifton, N. J. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
C/P Corp., RFD 3, Newberry, S. C. 
Ceram Corp., 5345 Timken Sq., La Mesa, Calif. 
Chu Assocs., Box 387, Whitcomb Ave., Littleton, Mass. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Daniels, C. R., Inc., Daniels, Md. "J 
Decibel Products, Inc., 3184 Quebec St., Dallas, Tex. 
Diamond Antenna & Microwave Corp:, 35 River St., Winchester, Mass. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Emerson & Cuming, Inc., 869 Washington St, Canton, Mass. 
Eng/ish Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., In~, 124 Joliette St., Manchester, N. H. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
laminair Inc., 13126 Figueroa, Los Angeles, Calif. 
Loral Eletm. Sys., 815 Bronx River Ave., Bronx, N. Y. 
Lundy Elect. & Systems, Inc., Robert la., Glen Head, N. Y. 
McMillan Radiation labs, Inc., Brownville Ave., Ipswich, Mass. 
Meridian Metalcraft, Inc., 8739 $. Millergrove Dr., Whittier, Calif. 
Microwave Div., Sanders Assocs.,lnc., ledge St., Nashua, N. H. 
Nichols Prods. Co., 325 W. Main St., Moorestown, N. J. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Whittaker Corp., 9229 Sunset 81., los Angeles, Calif. 

RANGE fiNDER SYSTEMS 
Astronautics Corp. of America, 907 S. First St., Milwaukee, Wise. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Bludworth Marine Div., 10 Adams St., linden, N. J. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Electro.()ptical Systems, A Xerox Co., Pasadena, Calif. 
litton Systems, Inc., Guidance & Control Sys. Dlv., 5500 Canoga Ave., 

Woodland Hills, Calif. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
loral Elelrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
NanD Fast, Inc., 416 W. Erie, Chicago, III. 
Narco AVionics, Commerce Dr., ft. Washington, Pa. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Singer-GeneralPreeision Inc., 1150 McBride Ave., little Falls, N. J. 
We~tinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

RARE EARTHS-SEE· METALS. RARE 

RATE·Of·TURN TABLES-SEE TABLES, 
RATE·Of·TURN 

REACTORS. CHARGING 
AMP Inc., Capitron Ow., 155 Park St., Elizabethtown, Pa. ....• P 1831 
Basler Electric Co., Box 269. Highland, III. ...• . . • . . . . . • • . .. P 2853 
Genlsco Tec~nology Corp., Components/Genistron Divs., 18435 Susana Rd., 

Compton, Calif... ... " .. .. .. . .. .. .. .• .. .. . .. .. ... P 1290 
LAD Eleetro·Systems Inc., 7 CommerCial St., HickSville, N. Y. .. P 1677 
NWL, Inc., Box 455, Trenton, N. J. ....................... p' 2868 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 

p 2873;2876 

Peschellnsllt, Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

UnHron, 1624 N. First St, Garland; Texas 
P 2878 

Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, iiI. • 
Energy Systems, Inc., 3180 Hanover Sf., Stanford Indl. PI<., Palo Alto, Calif. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Robicon .Corp.; Plum Industrial Park, Pittsburgh, Pa. 
TOC Div., P.O. Box 365, Uttleton, Mass. 

REACTORS. EPITAXIAL-SEE MACHINES, 
SEMICONDUCTOR MANUFACTURING 

REACTORS. FILTER 
ABC Products, 6405 Cambridge St. Minneapolis, Mina. 
Acme Electric Corp., 28 Water St,Cuba, N. Y. 
American Trans.coil Cerp., 124-06 IOtst Ave., Richmollll Hill, N. Y. 
Aumon, Inc., 10214 N. Interregional Hw," Austill, TelL 
Basler Eleellic Co., Box 269, Highland, III. . ............. , .. p 2853 
Dale Eleclnlnics, Sioux Div., Box 180, Yankton, S. O. 
Del Electronics Corti" 250 E. Sandford Blvd., Ml Vernoll, N. Y. P 1902 
Elasco, Inc, 5 Northwood Rd., Woomfield, Conn. 
Elgin Electronics, Inc., 2035 W: 12th St,Box 1318, Erie, Pa. 
Freed Transformer Co., Inc., 1795 Weirfield St, BrooklYII,N. Y. P 2857 
Geniseo Technology Corp., Components/Genlstron Oivs" 18435 Susana Rd., 

Compton, Calif. ................ .. .. .. .. . .. .. .. .. • p 1290 
Hbonic In~, 249 N. Troost, Olathe, Kans. 
Microlian Co., Inc., 145 E. Mineola Ave., Valley S"eam, N. Y. ... p 2866 
NWL, Inc., Box 455, Trenton, N. I. 
North Elec"ic Co., Elec"onetics Div., 553 S. Market St, Galion, Oblo 
Peerless Electrical Prodt, 1515 S. Manchester Ave., Anabelm, Cal, 

P 2875,2876 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 2878 
Sterillig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Torotel, Inc., 13402 Soulb 71 Highway, Grandview, Mo. • . . . . .. P 2898 
United Transformer Co., 150 Varick St, New York, N. Y. 
Unitron, 1624 N. First'St, Garland, Texas 
American Magnetics Corp., P.O. Box 8, Carterville, Ill, 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Berkshire Transtormer Corp., Rle. 341, Kent, Conn. 
Bicron Elctrns. Co., Barlow St., Canaan, Conn. 
Bullock Magnetics Corp., 2805 Me"opolitan PI., Pomona, Calif. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
CentralTransformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington SI., Northvale, N. J. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk" Palo Altq, Calif. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Goslin Elee. & Mfg. Co., 2921 W. Olive St., Burbank, Calit 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont Can. 
Inductor Engrg., Inc., 117 Schley Ave., lewes, Del. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Microdot Magnetics, Inc., 5960 Bowcroft St., Los Angeles, Calif. 
Miller, S., Corp., 89 Throop Ave., Brook~n, N. Y. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Osborne Transformer Corp., 3834 Mitchell Ave., Detroit, Mich. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Permavolt Transformers, Inc., 1901 S. lafayette St, S. Bend, Ind. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Renco Helrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
SKG AsSOCiates, Inc., 206 Eustis St, Boston, Mast 
Sartron, Inc., 114 N. Main SI.; Newberg, Ore. 
Stancor, Essex Inl'l., Inc., 3501 W. Addison St., Chicago, III. 
TOC Div., P.O. Box 365, littleton, Mast 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Torelco Inc., Box 108, 51 Smith St, Irvington, N. J. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St.,Milwaukee, Wisc. 
Triad Distributor Dlv., 305 N. Briant 51., Huntington, Ind. 
Universal Torolil Coil Winding, Inc., 1190 Grove St., Irvington, N.I. 
Utrad Corp., 305 N. Briant St, Huntington, Ind. 

REACTORS, LOADING 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. P 1902 
HWL, Inc., Box 455, Trenton, N. I. 
Peschellnstrs., Inc., Cap. Coral Ind. Park, Box 847, Cape Coral, Fla. 

United Transformer Ct., 150 Varlck St, .New York, N. Y. 
Uni"on, 1624 N. First St, Garland, Texas 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Polyphase.lnstr. Co., 126 E. fourth St., Bridgeport, Pa. 

P 2878 

Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Queensboro Transformer & Mach. Corp., 115-25,15 Ave., College Pt., It Y. 
TOC Div., P.O. Box 365, Uttleton, Mass. 
Universal Torolll Coil Winding, Inc., 1190 Grove St., Irvington, N. J. 

REACTORS. SATURABLE 
ABC Products, S405 CambridgeS!., Minneapolis, MinD. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Acme Electric Corp., 28 Water St, Cuba, N. Y. 
Artronic Instr. Co., 11232 Triangle La., Silver Spring, Md. 
Basler Electric Co., Box 269, Highland, 111. ................. P 2853 



Dul .. a Watch Co., Inc., Elctrn. Div., Freq. Control Produ.ts, 
61·20 Woodside Ave., Woodside, N. Y. 

Dale Electronics, SlGux Dlv., Box 180, Yankton, S. D. 
Del Electronics Corp., 250 E. Sandford BIY1I., Mt Vernon, N. Y. p 1902 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Elgin ElectronicS, Inc., 2035 W. 12111 St, Box 1318, Erie, PlI. 
Freed Transformer Co., Inc., 1795 W,irfleld St, Brooklyn, N. Y. p 2857 
General Electric Co., Elctrn. Camp. Sales Oper., I River Rd., Schenectady, H. Y. 
Genisco Technology Corp., Components/Genistron D~s., 18435 Susana Rd., 

Compton, CaIH. .................................. p 1290 
Macarr, Inc., 4360 Bullard Ave., Hew York, H. Y. 
HWl, Inc., Box 455, Trenton, N. J. ....................... p 2868 
North Electric Co, Electronetics DiY., 553 S. Market St, Galion, Ohio 
Peschellnstrs., Inc., Cape Coral Ind. PlIrk, BII 841, Cape Coral, Fla. 

p 2878 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Sterillig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Torotol, Inc, 13402 South 11 HigiIway, Grandview, Mo. ... p 2898 
Torwico Electronics, Inc., RIa. 70, Lakewood, N. J. 
Transmagnetics Inc., 134·g5 Northern Blvd., Flushing, N. Y. 
UnHad Transformer Co., 150 Varlek St, New York, N. Y. p 2900 
Unitron, 1624 N. First St, Garland, Texas 
Varl·L Co. Inc., 201 Greenwich Ave., Stamford, Conn. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Berkshire Transformer Corp., Rle. 341, Kent, Conn. 
Bieron Elctrns. Co., Barlow St., Canaan, Conn. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Cal·Power Corp., 140 Kansas St., EI Seg"do, Calif. 
Carson Mfg. Co., Inc., 2426 East 55 St, Indianapolis, Ind. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington SI., Northvale, N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
EMP Electronics, Inc., Box 2346, Phoenix, Arii. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Onl. Can. 
Inductor Engrg., Inc., 117 Schley Ave., lewes, Del. 
Magnetics, Inc., Components Div., Box 391, Butler, P3< 
Mierodot Magnetics, Inc., 5960 Bowcro~ St, Los Angeles, Calif. 
Mystic Transformers, Inc., 114 West St., Wilmington, Mass. 
New York Coil Co., 40-48 Second Ave., Phoenixville, Pa. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Osborne Transformer Corp., 3834 Mitchell Ave., Detroit, Mich. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Permavolt Transformers, Inc., 1901 S. lafayette St., S. Bend, Ind. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain SI., Marshfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., [ Orange, N. 1. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Queensboro Transformer & Mach. Corp., 115·2515 Ave., College Pt., N. Y. 
Renco Efctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Singer·General Precision Inc., 1150 McBride Ave., liltle Falls, N. 1. 
TOC Div., P.O. Box 365, liltleton, Mass. 
T orotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Electronics, Inc., Rte. 70, lakewood, N. I. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Universal Torom Coil Winding, Inc., 1190 Grove St, Irvington, N. J. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, TeL 

READERS. CHARACTER 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Digitallnstrs., Inc., 13735 ViCtory Blvd., Van Nuys, Cain. ..... p 778 
Nippon Elec. New YDrIIlnc., 200 Park Ave., New York, N. Y. 
PhilcojFord Corp., C & Tioga SIs., Philadelphia, Pa. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. . . . . . . . . . . . . p 802 
Bendix Corp., Electro·Optics Div., 1975 Green Rd., Ann Arbor, Mich. 
Farrington, 6707 Electronics Dr., Springfield, Va. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut SI., Wellesley Hills, Mass. 
lilian Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
Nation~1 Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Palter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 

READERS. MAGNETIC TAPE 
(COMPUTER TYPE) 

Burroughs Corp., OEM Sales Dept, 1649 Wilshire Blld., Los Angeles, Cain. 
p 765 

Digital Equip. Corp., 146 Main St, Maynard, Mass. 
Nippon Elec. New York Inc., 200 PlIrk All., New York, N. Y. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Cipher Data Prods., Inc., 1219 Morena Blvd., San Diego, Calif. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calif. 
Connecticut Technical Corp., 3000 Main SI., Hartford, Conn. 
Cook Electric Co., ~ata·Stor Div., 6401 W. Oakton, Morton Grove, III. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calff. 
Digi·Data Corporation, 4315 Baltimore Ave., Bladensburg, Md. 
Gerber Scientific Instrument Co., Box 305, Hartford, Conn. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St, Wellesley Hills, Mass. 
lockheed Electronics Co., Rte. 22, Plainfield, N. 1. 
lockheed Electronics Co., Route 22, Watchung, N. 1. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 

Potter Instrument Co., Inc.~ E. Bethpage Rd., Plainview, N. Y. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
3M Co., 3M Center, 51. Paul, Minn. 

READERS. MICROFINCHE 
Geospace Elctrns. Div., 1 Fairchild Ave., Plainview, N. Y. 
Johnson Research Corp .. 2099 New Hwv .. farmin~dale. N. Y. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Stromberg Datagraphics, Inc., Box 2449, San Diego, Calif. 
3M Co., 3M Center, 51. Paul, Minn. 

READERS. PUNCHED CARD-
SEE PUNCHED CARD EQUIPMENT 

READERS. PUNCHED TAPE 
Burroughs Corp., OEM Sales Dept., 1649 Wilshire Blvd., Los Angeles, Calif. 

Clalrex Electronlc~ Inc., 1239 Broadway, New York, N. Y. 
Olgilal Equip. Corp., 146 Main St., Maynard, Mass. 
Exacl ElcIrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. 

p 765 

Mohawk Data Sciences Corp., Box 630. Herkimer. H. Y. p 792 
MollI Prods. Co., 5224 Katrine Ave., Downers Grove, m. 
Ohr·Tronics, Inc., Box 630, Herkimer, H. Y. 
Remex Electronics, 5250 W. EI Segundo Blvd., Hawthorne, Calif. p 799 
Sclentific·ADanla Inc., Box 13654, Atlanta, Ga. 
Scientific Dala Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. 
Superior Electric Co., 1000 Middle St., Bristol, Conn. 
Wang Labs, Inc., Oapl. B·AC, 836 North St., Tewksbury. Mass. .. p B15 
Western Reserve Eleclronlcs Inc., 12430 Euclid Ave .. Cle'laland. Ohio 
Chalco Engrg. Corp., 15126 S. Broadway, Gardena, Calif. 
Coleman Engrg. Co., Inc., 3121 W. Central Ave., Santa Ana, Calil. 
Connecticut Technical Corp., 3000 Main SI., Hartford, Conn. 
Cook Electric Co., Data·Stor Div., 6401 W. Oakton, Morton Grove. III. 
Data Products Corp., 6219 De Soto Ave., Woodland Hills, Calif. 
Digitronics Corp., 1 Albertson Ave., Albertson, N. Y. 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Santa Ana, Calif. 
Electronic Memories, Inc., 12621 Chadron Ave., Hawthorne, Calif. 
Ferranti·Packard ltd., 121 Industry St., Toronto, Ont., Can. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
friden Inc., 2350 Washington Ave., San Leandro, Calif. 
General Elec., Co., 4000 N. W. 39th Expwy., Oklahoma City, Okla. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
lehigh Valley Electronics, Inc., Box 125, Fogel"iIIe, Pa. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
Photologic Co., 3704 E. Walnut Ave., Orange, Cal. 
Palter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Roytron, Litton Automated Business Sys., 31 Styertowne Rd., Clifton, N. 1. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, III. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Tech Serv., Inc., 5451 Holland Dr., Beltsville, Md. 
Telcolab Corp., 405 Lexington Ave., New York, N. Y. 
Teletype Corp., 5555 Touhy Ave., Skokie, III. 

READOUTS & READOUT DEVICES-ALSO SEE 
SPECIFIC TYPES 

AMP Incorporated, Box 3608, Harrisburg, Pa. 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass. 
Amphenol Controls Oiv., 120 S. Main 51., lanesville, Wise. 
Arifech Corp., 130 Lincoln SI., Brighton, Mass. 
Centralab Elctrn., Div., 5151 H. Green Bay Ave., Milwaukee, Wise. 
Chicago Dynamic Inds. Inc., 1125 Oiversey Blvd., Chicago, III. 
Chrono-Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Clevite Corp., Brush Insts. Oiv., 37th & Perkins, Cleveland, Ohio 
Ca-erd SWitch DiY., 102-48 43 Ave., Corona, N. Y. 
Dlalight Corp .. 60 Stewart Ave., Brooklyn, N. Y. 
Digitran Co., 855 S. Arroyo Pkwy., Pasadena, CaIH. 
Oiscon Corp., 1150 Northwest 10lIl St, Fort Lauderdale, Fla. 
Display Devices, Inc., 292B Nebraska Ave., Sanla Monica, Cam. 
Durant Digital Inst 625 N. Cass St., Milwaukee, Wise. 
Electronic Assoes., Inc., 185 Monmouth Pkwy., Long Branch, N. I. 
GAP Instroment Corp., 11 Brooklyn Ave., Westbury, N. Y. 
1m Corp., 156 Sixlll St., Cambridge, Mass. 
Inter·Marketlnc., 312 Waukegan Rd., Glenview, III. 
leecraft Mfg. Co. Inc., 21·16 44th Rd., Long Island City, N. Y. 
Metric Systems Corp., 736 N. Beal St, Fort Walton Beach, Fla. 
Naybor, E. V., Labs, Inc., 26 Manorhaven Blvd., PI. Wash., N. V. 
Palwin DiY., Box 110, Waterbury, Conn. 
Plnlites Inc., 1215 Bioomfilid Ave., Fairfield, N. I. 
Servo Development Corp., 2 Willis Ct., Hicksville, H. Y. 
Takeda Hiken Ind. Co. Ltd., 1·32·1 Asahl~bo, Nerima·ku, Tokyo, laP. , 
Transistor Electronics Corp., Box 6191, MinneapOlis, Minn. .... p 806 
Tyco Instroment 011., 16 Hickory Or., Waltham, Mass. 
Veedor·Rootlnc., 10 Sargeant St, Hartford, Conn. 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt Pleasant Ave., Livingston, N. I. 
Ackerman Engravers, Inc., ,43·22 36th St., long Island City, N. Y. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart 51., Milwaukee. Wisc. 
Analogic Co., 296 Newton SI., Waltham, Mass. 
Applied Control Co., 98 [ Lindsley Rd., Cedar Grove, N. 1. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
BlH Electronics Inc., 42 fourth Ave., Waltham, Mass. 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Bristol Co., Box 1790, Waterbury, Conn. 
Bunker·Ramo Corp., 445 fairfield Ave., Stamford, Conn. 
Bytrex, Inc., 223 Crescent SI., Waltham, Mass. 
Canrad Precision Inds., Inc., 630 fifth Ave., New York, N. Y. 
Coleman Engrg. Co., Inc., 3121 W. Central Ave., Santa Ana. Calif. 
Collins Radio Co., Dallas, Texas 
Communication Electronics, 6006 Executive Blvd., Rockville Md. 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohi; 
Data Instrument Div., 7300 Cres,cent Blvd., Pennsauken, N. 1. 
Detecto Scales, Inc., 540 Park Ave., Brooklyn, N. Y. 
Oil An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digiac Corp., Ames tl., Plainview, N. Y. 

READOUTS. LIGHTED. SEGMENTED 

Digital Products Corp., 4030 N.E. 6th Ave., FI. lauderdale, Fla. 
Digitrol Systems, Inc., W. Main SI., Amenia, N. Y. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Fairbanks Morse Weighing Sys., 711 E. St. Johnsbury Rd., 51. Johnsbury, VI. 
fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Farrand Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Foxboro, Foxboro, Mass. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., 

2020 Oceanside Blvd., Oceanside, Cal. 
Information Displays, Inc., 333 N. Bedford Rd., Mt. Kisco, N. Y. 
J·Omega Company, 2271 Mora Dr., Mt. View, Calif. 
Kinetic Instr. Co., 1072 Linwood St, Brooklyn, N. Y. 
Kollsman Motor Corp., Mill SI., Dublin, Pa. ' 
lem Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
lTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
LeCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. Y. 
litton inds., Inc., Datalog Div., 343 Sansome 51., San Francisco, Cal. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Metrological Data Corp., 70 Plauderville Ave., Garfield, N. 1. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Northern Precision labs, Inc., 202 Fairfield Rd., Fairlield, N. J. 
Orbit Instrument Corp .• 131 Eileen Way, Syosset, N. Y. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St., Cembridge, Mass. 
Penn Keystone Corp., Division St., Ansonia, Conn. 
Palter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Raytheon Co., Government Marketing, 141 Spring SI., lexington, Mass. 
Razdow labs., Inc., 377 Fifth 51., Newark, N. 1. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. 1. 
Singer-General Precision Inc., 1150 McBride Ave., lillie Falls, N. 1. 
Solar Systems, Inc., 8241 Kimball Ave., Skokie, 111'-
Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Transducers, Inc., n971 E. Rivera Rd., Santa Fe Springs, Calif. 
Victor Comptometer Corp., 3900 N. Rockwell SI., Chicago, III. 
Vogue Instrument Corp., 31 Commercial St., Plainview, N. Y. 
WABCO . Westinghouse Air Brake Co., Swissvale P.O., Piltoburgh, Pa. 
Welex Electronics, Box 986, Silver Spring, Md: 
Weston Instrs. Oiv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Westronics, Inc., 3605 McCart SI., Fort Worth, Tex. 

READOUTS. EDGE·L1GHTED 
Alco Electranic Products Inc., Box 1348, lawrence, Mass. ..... p 1178 
Bowmar Instroment Corp., 8000 Blulllon Rd., Ft Wayne, Ind. .. p 1021 
Display Devices, Inc., 2928 Nehraska Ave., Santa Monica, CalH. p 1186 

READOUTS. ELECTROLUMINESCENT 
Inter·Marketlnc., 312 Waukegan Rd., Glenview, III. .. p 1194 
Non·Linear Systems, Inc., Box N, Del Mar, Calif. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. I. 
English Elec. Co., Lid., English Elec. House Strand, london, W.C. 2, Eng. 
Farwest Mfg. Div., Inc., 32nd at 124th, S.E., Bellevue, Wash. 
Hewlelt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft Co., Research labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Singer-General Precision Inc., 1150 McBride Ave., little falls, N. 1. 

READOUTS. ELECTROMECHANICAL 
Allard Instrument Corp., 770 Main St, Westbury, N. Y. ....... p 1179 
Bowmar Insllument Corp., 8000 Blulllon Rd., Ft Wayne, Ind. .. p 1021 
Clifton Div., Marple at Broadway, Clifton Hghts., Pa. ........• p 2664 
Dignran Co., 855 S. Arroyo Pkwy., Pasadena, CaIW. ..... p 2713·2715 
ENM Co., Inc., 5306 W. Lawrence Ave., Chicago, III. .......... p 1028 
GAP Instrument Corp., 17 Brooklyn Ave., Wastbury, N. Y. . . . . p 2666 
Geo Space Systems, Inc., 6301 49tb SI. N., St Petersburg, Fla. p 781 
Haydon, A. W. Co., 232 N. Elm St, Waterbury, Conn. 
landis & Gyr, Inc., 45 West 45th St, New York, N. Y. .. p 2153 
Naybor, E. V., labs; Inc., 26 Manorhaven Blvd., PI. Wash., N. Y... p 2298 
Potwin DiY., Box 710, Waterbury, Conn. .............. p 1196,1197 
Phaostron Instr. & Elctrn. Co., 151 Pasadena Ave., S. Pasadena, Cain. 

p 1462 
PrISm Co., Trap Falls Rd., SheHon, Conn. . . . . . . . . . . . . p 1051 
Servo Development Corp., 2 WUlis Ct, Hicksville, N. Y. . . . p 2672 
Thata Instroment Corp., Fairfield, N. I. ............ p 1513 
Veedor·Rootlnc., 70 Sargeant St., Hartford, Conn. ...... p 1055 
Vernltron Corp., 59 Central Ave., Farmingdale, N. Y. . . . . . . . . ~ 811 
Westinghouse Elee. Corp., Camp. & Materials, 3 Sateway Ctr., Pillsburgh, Pa. 

p 1210 

READOUTS. LIGHTED. SEGMENTED 
APllnstroments Co., 11655 Chillicothe Rd., Chesterland, Ohio.. p 1323 
Alco Electronic Products Inc" Box 1348, Lawrence, Mass. ....• p 1 178 
Allardlnstroment Corp., 770 Main St., Westbury, N. Y. •..•..• p 1179 
Burrol/lhs Corp., Elolrn. Camp. DiY., Box 1226, Plainfield, N. I. .. p 1 183 
Oiallght Corp., 60 Stewart Ave., Brooklyn, N. Y. . . . . . . . . . . . p 1783 
Discon Corp., 1150 Northwest 70th St., Fort lauderdale, Fla. ... p 1185 
Info·Lite, Cartelli Technology Inc., 45-12108111 St., Cornoa, N. Y. p 1191 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y. ..... p 1409 
Mesa Co., Inc., 216·220 Mill St, Bristol, Pa. ....... p 1195 
Pinlites Inc., 1215 Bloomfield Ave., Fairfield, N. J. ........... p 1198 
Transistor Electronics Carp., Box 6191, Minneapolis, Minn. •... p 806 
Wagner Electric Corp., Tung-Sol Oiv., 630 W. Mt Pleasant Ave., Livingston, N. I. 

• p 1206 
Chicago Miniature lamp Works, 4433 Ravenswood Ave., Chicago, III. 
Penn Keystone Corp., Division 51., Ansonia, Conn. 
Symbolic Displays, Inc., 1188 N. Batavia St, Orange, Calif. 

eem/l969 231 



READOUTS.REAR.PROJECTION 

READOUTS. REAR·PROJECTION 
Burroughs Corp, Elctrn.Comp. DiY., Box 1226, Plainfield, N. I. 
Industrial EleckDnlc Engineers Inc., 7720 lemona Ave., Van Nuys, cain. 

p 1188,1189 
Info·Lite, Cartelli Tecbnology Inc., 45-12 l08th St, Cornoa, N. Y" P 1191 
Parabam Inc., 3017 E, La.! Hermanas St, Compton, Cal. . ..... , p 793 
Shelly Assoziates Inc., 1/1 Euca~ptus Dr., EI Segundo, Cal p 1202,1203 

. Duralith Corp., 1025 Race SI., Philadelphia, Pa. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hughes Aircraft Co., Vacuum Tube Prods. Div,; Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 

READOUTS. SEMICONDUCTOR TYPE flNCL. 
L1GHT·EMITTING DIODES & SWITCHES) 

International Rectifier, 233 Kansas St, EI Segundo, Calif. .. . . .. p 2530 
Sensor Technology, Inc., 7118 Gerald Ave., Van Nuys, Cain. .•. p 1774 
TransislDr Eleckonlcs Corp., Box 6191, Mlnneapoli~ Minn. •... p 806 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Hewlell·Packard Co., 1501 Page Mill Rd., Palo Alto, Calit 
Monsanto-Elctrn. Sp~cial Prods., 10131 Bubb Rd., Cupertino, Calif. 

RECEIVERS. A·M (PRECISION TEST) 
Fairchiid/Elect!D·Metrics Corp.; 100 Church St., Amsterdam, N. Y. P 1384 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. 
Lorl:h Electronics Corp., 105 Cedar La., Englewood, N. I. p 1678 
Marconllnstrs., 111 Cedar La., Englewood, N. I . ....... 0 • • • •• p 1433 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale,N. Y. 
Stoddart Elecko Systems, 2045 W. Rosecrans Ave, Gardena, Cain. 
Advanced Commlnc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comm~ Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Airborne Instruments Lab., Div. Cutler-Hammer, Inc., Deer Park, N. Y. 
American Communications Corp., 178-15 Eveleth Rd., Jamaica, N. Y. 
Astro Communication Lab., 9125 Gaither Rd., Gaithersburg, Md. 
Automatic Radio Infl., 2 Main SI., Melrose, Mass. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Calbest Elctrns., 4801 Exposition Blvd., los Angeles, Calif, 
Collins Radio Co., Dallas, Texas 
Communication Electronl~ 6006 Executive Blvd., Rockville, Md. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Micro·Tel Corp., 1406 Shoemaker Rd., Ballimore, Md. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense Elctrn. Prods., Marne Hwy.,-Morristown,. N. J. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Trans·Aire Elctrns., Inc., 85 Denton Ave., New Hyde Park, N. Y. 

RECEIVERS, BEACON 
AEllnc., P.O. Box 552, lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass; 
Applied Research, Inc., 76 S. Bayles Ave., Port WashinglDn, N. Y. 
Metric Systems Corp., 736 N. Beal St., Fort Walton· Beach, Fla. P 541 
Nippon Elec. New Yoill Inc.; 200 Park Ave., New York, N. Y. 
Philco/Ford Corp, C & Tioga SIs, Philadelphia, Pa. 
Vega Precision LabL, Inc., 239 Maple Ave., Vienna, Va. ........ P 1718 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Automatic Radio Infl., 2 Main St, Melrose, Mass. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Blass Antenna Elelrns. Corp., 500 Willow Tree Rd., leonia, N. J. 
Brelonix, Inc., ID6 North 36th St., Seallle, Wash. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatswort" Calif. 
Conic Corp., 9020 Balboa Ave., San Diego, Calif. 
Electronic Comms., Inc., 1501 72nd 51., N., SI. Petersburg, Fla. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
HUghes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern SI., Fullerton, Cal. 
ISC/Tel.phonics Div., 770 Park Ave., Huntington, N. Y. 
ITT Avionics Div., 390 Washington Ave., Nutley, N. J. 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
loral Elelrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave.,New York, N. Y. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
Prodelin, Inc., Box 131, Hightstown, N. J. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Scope, Inc., 1860 Michael Faraday Dr., Reston, Va. 
Sparton Corp., 2400 E. Ganson SI., Jackson, Mich. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Ventron Elctrns. Corp., Box 529, Bradford, Pa. 

RECEIVERS. CARRIER TELEGRAPH 
Nippon Elec, New York Inc. 2DO Park Ave., New York, N. Y. 
RfL Industries, Communications DiY., Powerville Rd., Buonton, N. 1 

p 2791 
Tele·Signal Corp., 250 Crossways Paill Dr. Woodbury, N. Y. . . . . . p 757 
Anrilsu Elec. Co., ltd., 12-20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Eleelrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Moore Assocs. Ow., 815 American St, San Carlos, Calif. . 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Northern Radio Co., Inc., 143 West 22nd St., New YorkiN. Y. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Sylvania Electric Prcd., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Tachnlcal Material Corp., Box 142, Mamaroneck, N. Y. 

RECEIVERS, COMMAND 
AEllnc., P.O. Box 552, lansdale, Pa. 
Aerospace R~search Inc., 130 Lincoln St, BoslDn, Mass. 
Babcock Elactronics' Corp., 3501 Harbor Blvd., Costa Mesa, CaUf. P .1654 
Nippon Elec. New York Inc., 200 Park Aye., New York, N. Y. 
PhUco/Ford Corp.,C & Tioga Sts., Phlladelphi, PI. 
RFL Industries, Communications DIY., Powervnle Rd., BoontDn, N. I. 

P 2791 

232 eem/l969 

Raven Electronics, Inc., 101 W. Alameda A.e., Burbank, Calif. .. p 1705 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Anritsu Elec. Co., ltd., 12-20, Minamiazabu 4. chome, Minato-ku, Tokyo, Jap. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, OBio 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N.' J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conic Corp., 9020 Balboa Ave., San Diego, Calif. 
Control Science Corp., 4810 Beauregard St., Alexandria, Va. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Bectronic Comms., Inc., 1501 72nd St, N., St. Petersburg, Fla. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beachi Cal. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Giannini·Voltex,12140 E. Rivera Rd., Whillier, Calif. 
Hughes Aircraft, Aerospace Gp., Cenlinela Ave. & Teale St, Culver City, Cal. 
Linear Corp., 347 S. Glasgow Ave., Inglewood, Calif. 
loral Elelrn. Fys., 825 Bronx River Ave., Bronx, .N. Y. 
Moore Assoc" Div., 815 American St., San Carlos, Calif. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Sylvania Electric Prod.,lnc. Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
TRF, Inc., 5265 Port Royal Rd" Springfield, Va. ' 

RECEIVERS, COMMUNICATION & AMATEUR 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Fairchiid/Electra·Metrics Corp., 100 Church St, Amsterdam, N. Y. 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Honeywell Test Instruments DiY., Box 5227, Denver, Colo. 
Kokusai Elec. CD., LId., 9 Nishikuba·Sakuragwa-cho, Minato'ku, Tokyo, Japan 
Marconi Instrs., 111 Cedar La., Englewood, N. I. . . . . . . . . . . . .. p 1433 
Motorola Comm. & Elctrn~, Inc., 4501 N. Augusta Blvd., Chicago, III. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Petersen Radio CD., Inc., 2800 W. Broadway, Council Bluffs, Iowa 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Anrilsu Elec. Co., ltd., 12-20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Arvin Industries, Inc., 13t, SI. & Big four Railroad, Columbus, Ind. 
Astro Communication Lab.; 9125 Gaither Rd., Gaithersburg, Md. 
Allantic Instrs. & Elctrns., 50 Hunt St., Watertown, Mass. 
Automatic Radio Inl'l., 2 Main St, Melrose, Mass. 
Brelonix,lnc., lOS North 36th SI., Seattle, Wash. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Communication Systems Corp., 8100 N. lehigh Ave., Morton Grove, III. 
Communications Co., Inc., Box 520, Coral Gab~s, Fla. 
Delta Elctrns. LId., lO,Ronson Dr., Rexdale, Onl., Can. . 
Oero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Electrocom Inds., 1IOS N. Ironwood Dr., South Bend, Ind. . 
Electronic Comms., Inc., 1501 72nd SI.,.N., SI. Petersburg, Fla. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Fisher Radio Corp., 11·40 45th Rd., long Island City, N. Y. 
Galaxy Be.ctronics, 10 South 34th SI., Council Bluffs, Iowa 
General Instrument Corp., Elctrn. 5ys. Div., Andrews Rd., Hicksville, N. Y. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Kaar Electronics Corp., 2250 Charteston Rd., MI. View, Calif. 
Kahn Research labs., Inc., 81 S. Bergen Pl., Freeport, N. Y. 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
Linear Systems, Inc., Box 1103, Walsonville, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Bectric Corp., 1 Park Ave., New York, N. Y. 
Metrotek Electronics, Inc., 7900 Pendleton Pike, 'Indianapolis, Ind. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Mobil ElectroniCS, Inc., Box 1132, Anderson, Ind. 
National Radio Co., Inc., 37 Washington SI., Melrose, Mass. 
Pearce-Simpson, Inc., Box 800, Biscayne Annex, Miami, Fla. 
Plectron Corp., Overton, Nebr. 
Polarad Elelrns. Instr., 34-02 Queens Blvd., long Island City, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., front & Cooper SIs" Camden, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Regency Elctrns., Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Squires·Sanders Inc., Martinsville Rd., liberty Corner, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mas~ 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Unimetrics, Inc., 39 Werman Ct, PlainView, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Weifermann Electronics, 4549 North 33th St., Milwaukee, Wisc. 

RECEIVERS. DIPLEXER 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Applied Research, Inc., 76 S. Bayles Ave.,l'orIWashinglDn, N. Y. 
LEL Div. Varian, 75 Akron St, Copiague, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Raven Electronics, Inc., .101 W. Alameda Ave., Burbank, CaIR. 
Vector Industries, 821 San Antonio Rd., Palo Alto, Calif. 
Alpha Industries, Inc., 381 Elliot SI., Newton Upper Falls, Mass. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Guide Industries, Inc., 11855 Wicks SI., Sun Valley, Calif. 
Hughes Aircraft, Aerospaca Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Metcom, Inc., 76 Lafayelle St, Salem, Mass. 
Micro State Electronics, 152 ·Floral Ave., MUrray Hill, N. J. 
Microlab/FXR, 10 MicrolabRd., Livingston, N. J. 
Microwave Assocs.; Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgis., Mass. 
RCA, Defense Elcirn. Prods., Marne Hwy., Morristown, N. J. 

Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

I 
RECEIVERS. DIVERSITY RECEPTION 
AerDspace Research Inc., 130 Lincoln St, Boston, Mass. 
Interstate Electronics Corp. 707 E. Vermont Ave., Anabelm, Calff. p 1411 
Mid·.Eastern Industries, Inc., 660 lerusaltm Rd., Scotcb Plains, N. J. 
Philca/Furd Corp., C & Tioga Sts., Philadelphia, PI. 
RHG Electronics l,ab Inc., 94 MObar Blvd., Farmingdale, N. Y. 
Tele-Slgnal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calil. 
Aerocom,3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Anritsu Elec. Co., Ltd., 12-20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Collins Radio Co., Cedar Rapids, Iowa 
Collihs Radio Co., Dallas, Texas . 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
General Instrument Corp., Bctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
International Ground Systems Div., lllOI Sunset Hills Rd., Reston, Va. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Kahn Research Labs., Inc., 81 S. Bergen PI., Freeport, N. Y, 
Northern Radio Cq., Inc., 143 West 22nd St., New Yurk, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calil. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical 'Material Corp., Box 142, Mamaroneck, N. Y. 

RECEIVERS. DUPLEXER 
Aerospace Research Inc., 130 Lincoln St, BOslDn, Mass. 
Douglas Microwave CD., RaUroad PI., Mamaroneck, N. Y. ...... P 1658 
LEL Dlv. Varian, 75 Akron St, Copiague, N. y, 
Pbilco/Ford CDrp., C & Tioga Sts., Philadelphia, Pa. 
Portchester Insir. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chesler, N. Y. 
Anritsu Elec. Co., lid., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sis., Camden, N.l 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Hughes Aircraf~ Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. 1 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Par~ Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mas~ 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Sineiair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

RECEIVERS, FACSIMILE 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Curp., C & Tioga SIs., Philadelphia, Pa. 
Alden Bctrn. & Impulse Recording Equip., Westboro, Mass. 
Anritsu Elec. Co., ltd., 12-20, Minamiazabu 4 chome, Minalo-ku, Tokyo,Jap. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Muirhead Instrs., In~, nOI Bristol Rd., Mountainside, N.· J. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Telautograph Corp., 8700 Bellanca Ave., los Angeles, Calif. 

RECEIVERS. FIELD INTENSI1!t MICROWAVE 
-SEE RECEIVERS, MICROwAVE 

RECEIVERS. FIXED FREQUENCY 
AEL Inc., P.O. Bux 552, Lansdale, Pa. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. p 1647 
Applied Research, Inc., 7G S. Bayles Ave., Port Washington, N. Y. 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. 
Lurch Electronics Corp., 105 Cedar La., Englewood, N. I. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Petersen Radio Co., Inc., 2800 W. Broadway, Council Bluffs, Iowa 
Philco/Ford Corp., C & Tioga SI~, Philadelphia, Pa. 
RHG Electronics lab Inc., 94 MObar Blvd., Farmingdale, N. Y. .. P 1699 
Raven ElectroniCS, Inc., 101 W. Alameda Ave., Burbank, Calil. 
Servo Corp. 01 America, 111 New South Rd., Hicksville, N. Y. . 
SpeCific Products, 1237 S. Sbamrock Ave., Monrovia, CaL •.•.. P 756 
TeleoSlgnal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aertech Inds., $15 Stewart Or., Sunnyvale, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Astra Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
Automatic Radio Infl., 2 Main St., Melrose, Mass. 
BF Electronics, 415 S: Nardo, Solana Beach, Calij. 
Bayside Elctrns., Inc., 1598 lindburgh, Stockton, Calif. 
Brelonix, Inc., 106 North 36th St., Seallle, Wash. 
CCA Electronics Corp., 716 Jersey Ave., Qloucester, N. J. 
C.albest Elckns., 4801 Exposition Blvd., los Angeles, Calif. 
Chamberlain Mfg. Corp., 5740 N. Tripp Ave., Chicago, III. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Communication Electronics, 6006. Executive Blvd., Rockville, Md. 
Communications Co., Inc., Box 520, Coral Gables, Fla. 
Electro·Ceramics, Box 15096, Salt Lake City, Utah 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Fidelity Amplifier Co., 1633 N. HialstedSt., Chicago, III. 
General Instrument Corp., Elctrn. Sy~ Div., Andrews Rd., Hicksville, N. Y. 
HRB·Singer, Inc., Science Park, State. College, Pa. ". . 
Hammarlund MIg. Co., 73·88 Hammarlund Dr., Mars Hill, N. C. 
ISC/Telephonics Dlv., 710 Park Ave., HUnlinglDn,N. Y. 
International Ground Systems Div., 11101 Sunset Hills Rd., Reston, Va. 
International.Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 



Johnson Electronic~ Inc., 8«>x 7, Casselberry, Fla. 
Kahn Research labs., Inc., 81 S. Bergen PI., Freeport, N. Y. 
Karg laboratories, Inc., 162 E~ Ave., Norwalk, Conn. 
linear Systems, Inc., Box 1103, Watsonville, Calif. 
loral Eletrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Metrotek Electronics, Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Micro Stete Electronics, 152 floral Ave., Murray Hill, N. J. 
Micro-Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Multitone Beetronics, Inc., 11l Broadway, New York, N. Y. 
Oleklron Corp., Box 248, DUdley, M,ss. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
Plectron Corp., Overton, Nebr. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Regency Eletrns., Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Specific Prods., 1237 S. Sllamrock Ave., Monrovia, Calif. 
Squires·Sanders Inc., Martinsville Rd., liberty Corner, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Taffet Electronics, Inc., 27-l11 Brooklyn.Queens Expwy., W., Woodside, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
TranWoire Elctrns., Inc., B5 Denton Ave., New Hyde Park, N. Y. 
Watkins·Johnson Co" 3333 Hillview, Palo Alto, Calif. 

RECEIVERS. FM !PRECISION nSTI 
Aerospace Research Inc., 130 LinCflln St, Boston, Mass. p 1647 
Babcock Electronics Corp., 3501 H,rbor Blvd., Costa Men, Calif. 
Falrchild/Electro-Metrics Corp., 108 Church St, Amsterdam, N. Y. p 1384 
Honeywell Tilt Instruments DIY., BOI 5227, Denlll, Colo. 
Lorch Electranlcs Corp., 185 Cedar La., Englewood, H. J. 
Marconi Instrs., 111 Cedar La., EngJeweod, N. I. . . . . . . . . . . . .. p 1433 
MotGroia Comm.l Elctrns., Inc., 45111 N. Augusta Blvd., Chicago, III. 
Hlppon Elec. New York Inc., 200 Park Ave., New York, H. Y. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 

p 1695,1696,1699 
Singer Co., Instrumentation DIY., 915 Pembroke 51., Bridgeport, Conn. 

p 1490 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Anritsu Elec. Co., ltd., 12·20, Minamiazebu 4 chome, Minato-ku, Tokyo, Jap. 
Astro Communication Lab., 9125 Gaither Rd., Gaithersburg, Md. 
Autom.tic Radio Inri., 2 Main St, Melrose, Mass. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Calbes! Elctrns., 4801 Exposition Blvd., Las Angeles, Calif. 
Collins Radio Co., Dallas, Texas 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Communications Co., Inc., Box 520, Coral Gables, Fla. 
Conic Corp., 9020 Balboa Ave., San Diego, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Fisher Radio Corp., 11-40 45th Rd., long Island City, N. Y. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hughes Aircral! Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Karg laboratories, Inc., 162 Ely Ave., Norwalk, Conn. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Polarad Elctrns. Instr., 34'02 Queens Blvd., long Island City, N. Y. 
RCA, Defense Eletrn. Prods., Marne Hwy., MO(listown, N. J. 
Radio Engineering labs., 29·01 Borden Ave., long Island City, N. Y. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Standard Eleetronics Corp., Box 677, Freehold, N. J. 
Sylvania Eleetric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd.; Waltham, Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Trans·Aire Eletrns., Inc., B5 Denton Ave., New Hyde Park, N. Y. 
University Sound, DiY. lTV, Box 26105, Oklahoma City, Okla. 
V·M Corporation, 305 Territorial Rd., Benton Harbor, Mich. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

RECEIVERS. FREQUENCY SHin 
Dynamics Instrumentation, 583 Monterey Pass Rd, Monterey Pic., Cal. 

p 525 
Honeywell Test Instruments DIY., Box 5227, Denver, Colo. 
Rayen Electronics, Inc., 101 W. Alameda Aye., Burbank, Calff. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. .... p 757' 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Cardion Communications, long Island Expressway, Woodbury, N. Y. 
Collins Radio Co., Dallas, Texas 
FemCfl, Inc., Box f, Irwin, Pa. 
Frederick Elctrns. Corp., Hayward Rd., Frederick, Md. 
Hammarlund Mfg. Co., 75-88 Hammarlund Or., Mars Hill, N. C. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Moore Assocs. Div., 815 American st., San Carlos, Calif. 
Northern Radio Co., Inc., 143 West 22nd St., New York, N. Y. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 

RECEIVERS. HEADPHONE-SEE HEADPHONES 

RECEIVERS. I·F 
Aerospace Research Inc., 130 Lincoln 51., Boston, Mass. 
Honeywell Test Instruments Off., Box 5227, Denver, Colo. 
PhiJcojFord Corp., C & Tioga SIs., Philadelphia, Pa. 
RHG Electronics Lab Inc., 94 Mllbar Blvd., Farmingdale, H. Y. .. p 1699 
Servo Corp. 01 America, 111 New Soult! Rd., HickuDle, N. Y. 
Aertech Inds., 815 Stewart Dr., Sunnyv.le, Calif. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Avco Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
Electronics Dev. Corp.; 1533 Monrovia Ave., Newport Beach, Cal. 
Hughes Aircral! Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Micronelics Div., 7155 Mission Gorge Rd., San Diego, Calif. 

Rodeleo, 356A Commack Rd., Deer Park, N. Y. 
Trans-Aire Eletrns., Inc., 85 Denton Ave., New Hyde Park, N. Y. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

RECEIVERS. INFRARED 
Nippon Elec. Hew York Inc., 200 Park Ave., Hew York, N. Y. 
ACR Eletrns. Corp., 160 5th Ave., New York, N. Y. 
Abtronics, Inc., Box 712, Livermore, Calif. 
Alden Eletrn. & Impulse Recording Equip., Westboro, Mass. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Collins Radio Co., Dallas, Texas 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Dero Research & Development Corp., Broadway & Park Ave., Hlmtington, N. Y. 
Eastman Kodak Co., 343 State St, Rochester, N. Y. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Philips Broadcast Equip. Corp., II Park PI., Paramus, N. J. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Raytheon Co., Government Marketing, 141 Spring SI., lexington, Mass. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
TE Co., 515 E. Montecito St., Santa Barbara, Calif. 

RECEIVERS. INTERROGATION 
Aerospace Research Inc., 130 Lincoln 51., Boston, Mass. 
LEL Div. Varian, 15 Akron St, Copiaeue, H. Y. . 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. . . . . . . .. p 1718 
Astra Communication Lab., 9125 Gaither Rd., Gaithersburg, Md. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Electro·Ceramics, Box 15096, Salt lake City, Utah 
General Instrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircral! Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITT Avionics Div., 390 Washington Ave., Nutley, N. J. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Resdel Engineering Corp., 8«>x 24000, Pasadena, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Wattham,Mass. 

RECEIVERS. LOGARITHMIC 
Aerospace Research Inc., 130 Lincoln 51., Boston, Mass. 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
LEL Div. Varian, 15 Akron 51., Copiague, N. Y. . . . . . . . . . . . . . . p 1679 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. .. p 1699 
Scientiffc-Atlanta Inc., BOI 13854, Atlanta, Ga. 
Astro Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
Blass Antenna Elctms. Corp., 500 Willow Tree Rd., leonia, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

RECEIVERS. LORAN. LAB TEST 
Aerospace Research Inc., 130 Lincoln 51., Boston, Mass. . . . . p 1647 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. ....... p 1332 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Cam. 
Nippon Elee. New York Inc., 200 Park Ave., New Yerk, N. Y. 
010 Elctrns. of America Inc., 508/508 $.E. 24th St, Ft Lauderdale, Fla. 
Collins Radio Co., Dallas, Texas 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Electro-Ceramics, Box 15096, Salt lake City, Utah 
ITT Avionics Div., 390 Washington Ave., NutleY,.N. J. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Sylvania Eleetric Prod., Inc., Eletrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Wright Radio Co., 224 Beaver Dam, Scituate; Mass. 

RECEIVERS. LORAN. TIMING 
Aerospace Research Inc., 130 Lincoln 51., Bostan, Mass. ..... p 1647 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. ....... p 1332 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. 
OKI Elctrns. 01 America Inc., 500/50& S.E. 24th St., Ft. Lauderdale, Fla. 
Anritsu Elec. Co., lid., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Conductron Corp., 2600 North 3rd St., st. Charles, Mo. 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Santa Ana, Calif. 
ITT Avionics Div., 390 Washington Ave., Nutley, N. J. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 

. Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 

RECEIVERS. MICROWAVE 
AEL Inc., P.O. BOI 552, lansdale, Pa. 
Applied Research, Inc., 76 S. Bayles Ave., Port WashingiGn, N. Y. 
Babeock Electronics Carp., 3501 Harbor Blvd., Costa Mesa, Cam.· P 1655 
Electra/Data Inc., 3121 Benton St, Garland,.Tex. ............ P 1666 
Fairchiid/Electro·Metrics Corp., 108 Church St, Amsterdam, N. Y. p 138.4 
Frequency Engineering Labs, P.O. BOI 527, Farmingdale, N. J. 
LEL Div. Varian, 75 Akron 51., Copiague, H. Y. . .. . . . . . . . . . . . p 1679 
Motorola Comm. & Belms., Inc., 45111 N. Augusta Blvd., Chicago, III. 
Narda Microwave Corp., Plainylew, N. Y. 
Nippon EJec. New York Inc., 200 Park Ave., Hew York, H. Y. 
OK! Elctrns. 01 America Inc., 500/508 S.E. 24th St, Ft Lauderdale, Fla. 
PhilcojFord Corp., C & Tioga SIs., Philadelphia, Pa. 
Portohester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
RHG Electronics Lab Inc., 94 MUbar Blvd., Farmingdale, N. Y. 

, p 1695,1696,1699 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. . .. p 1705 
Sclentlfic·AUanta Inc, Box 13654, AHanta, Ga. 
Servo Corp. 01 America, 111 New South Rd., Hicksville, N. Y. 
Singer Co., Instrumentation DIY., 915 Pembroke St, Bridgeport, Conn. 

P 1490 
Staddart Eleelm Systems, 2045 W. Rosecrans Ave., Gardena, CallI. 
Trlk Microwave Corporation, 4126 Kennedy Rd., Tampa, Fla. p 1713 
Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va. ... .. p 1718 
Welnscbel Engrg. Co. Inc., P.O. Box 577, Gaithersburg, Md. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Airborne Instrumenls lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 

RECEIVERS. MULTIPLEX 

Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
Astro Communication lab., 9125 Gaither Rd., Gaithersburg, Md. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bendix, Electrodynamics Div., ll600 Sherman Way, N. Hollywood, Cal. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., leonia, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Collins Radio Co., Dallas, Texas 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 

Elpac RF/Microwave, 18651 Von Karman Ave., Irvine, Calif. 
Engineering Assocs., 434 Paller",n Rd., Dayton, Ohio 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
Foxboro, Foxboro, Mass. 
General Electric Co., Mountain View Rd., lynchburg, Va. 
Generallnstrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hughes Aircral!, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircral! Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
ltek Corp., 10 Maguire Rd., Lexington, Mass. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 

Maxson Electronics Div., Sunrise Hwy., Great River, N. Y: 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Mkro-link Systems, 19 Wartburg Ave., Copiague, N. Y. 
Micro-Now Instr. Co., Inc., 6124 N. Pulaski Rd., Chicago, III. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd., Carle Place, N. Y. 
Microwave/Systems, Inc., I Adler Dr., E. Syracuse, N. Y. 
Optimax Inc., 258 N. Main St., Ambler, Pa. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Polarad Elctrns. Instr., 34·02 Queens Blvd., long Island City, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sis., Camden, N. J. 
Radio Corp. of America, Technical Prods. Service Dept., 

Cherry Hill Offices, Camden, N. J. 
Radio Engineering labs., 29·01 Borden Ave., long Island City, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Raytheon Co., Government Marketing, 141 Spring St., lexington, Mass. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., CharlotteSVille, Va. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Telefunken Sales Corp., South st., Garden City, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Visual Elctrns. Corp., 356 West 40th St, New York, N. Y. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 
White Electromagnetics, Inc., 656 lofstrand la., Rockville, Md. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Cal~. 

RECEIVERS. MONITORING. 
COMMUNICATIONS 

AEL Inc., P.O. Box 552, Lansdale, Pa. 
Honeywell Test Instruments DIY., BOI 5221, Denver, Colo. .... p 1403 
Motorola Comm. & Elctrns., Inc., 45Dl N. Augusta Blyd., Chicago, III. 
Petersen Radio Co., Inc., 2800 W. Broadway, Council Bluffs, Iowa 
PhilcojFord Corp., C & Tioga Sis., Philadelphia, Pa. 
Servo Corp. 01 America, 111 New Sault! Rd., Hicksville, N. Y. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Bayside Bctrns., Inc., 1598 lindburgh, Stockton, Calif. 
Brelonix, Inc., 106 North 36th St, Seattle, Wash. 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Conrac Div., GOO N. Rimsdale Ave., Covina, Calif. 
Electronic Comms., Inc., 1501 72nd St., N., SI. Petersburg, Fie. 
Femco, Inc., Box f, Irwin, Pa. 
Galaxy ElectroniCS; 10 South 34th SI., Council Bluffs, Iowa 
Hammarlund Mig. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Itek Corp., 10 Maguire Rd . ..Ilexington, Mass. 
Lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
National Radio Co., Inc., 37 WashingiGn st., Melrose, Mass. 
Resdel Engineering Corp., 8«>x 24000, Pasadena, Calif. 
Setchell·Carlson, Inc., New Brighton, SI. Paul, Minn. 
Unimetrics, Inc., 39 Werman Cl,' Plainview, N. Y. 
White Electromegnelics, inc., 656 lofstrand la., Rockville, Md. 

RECEIVERS. MULTIPLEX 
Applied Research, Inc., 16 S. Bayles Ave., Port WashingiGn, N. Y. 
Heath Co., Dept 180, Benton HarbGr, Mich. 
LEL Div. Varian, 15 Akron St, Coplaeue, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Pbilco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
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REC.EIVERS. MULTIPLEX (Cont'dl 

RFL Industries, Communications DiY., Powerville Rd., Boonton, N. I. 
p 2791 

Tele,Signal Corp., 25lJ Cros$WllYs Park Dr" Woodbury, N. Y. 
AdvancedComm Inc., 9257 Independence Ave.; Chatsworth, Calif. 
Aerfueh Inds., 815 Ste.wart Dr., Sunnyvale, Calif. 
Altec Lansing, 1515 S. M,nchesterAve., Anaheim, Calif. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Automatic Radio Int'I., 2 Main St, Melrose, Mass. 
Avco Corp., 2630 Glendale Millord Rd.; Cincinnati, Ohio 
Bayside Elctms., Inc., 1598 Lindburgh, Stockton, Calif. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. 1. 
Bristol Co., Box 1790, Waterbury, Conn. 
Browning Labs., Inc., Box 310, Laconia, N. H. 
Calbest Elctms., 4801 Exposition Blvd., Los Angeles, 'Calif. 
Collins Radio Co., Dallas, Texas 
Electron Enterprises, Inc., 6645 Stanley Ave., Berwyn, III. 
Electronics Dev. Corp.,. 1533 Monrovia Ave., Newport Beach, Cal. 
Fisher Radio Corp., 11·40 45th Rd., long Island City, N. Y. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvem St., Fullerton, Cal. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Johnson Electronics, Inc., Box 7, Casselberry, Fia. 
Karg laboratories, Inc., 162 Ely Ave., Norwalk, Conn. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Moore Assoes. Div" 815 American St., San Carlos, Calif. 
Philmore Mfg. Co., Inc., 130-01 lamaica Ave., Richmond Hill, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdest & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. 1. 
Ruxton Elctrns. Co., 2420 N. Rosemead Blvd., S. EI Monte, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
V·M Corporation, 305 Territorial Rd., Benton Harbor, Mich. 
Waters Conley Co., Inc., 501 1st Ave., N.W., Rochester, Minn. 

RECEIVERS. PANORAMIC 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aullnstrs" Inc., 13&·30 34th Rd., Flushing, N. Y. 
Electro/Data Inc" 3121 Benton St., Garland, Tex, ..••.... , . . . p 1666 
Fairchiid/Electro·Metrics Corp., 100 Church St, Amsterdam, N. Y. p 1384 
Honeywell Test Instrument, DiY., Box,5227, DenYer,.Colo. p 1403 
Marconi Instrs., 111 Cedar La" Englewood, N, I. 
RaYen Electronics, Inc., 101 W. Alameda AYe., Burbank, Calif. .. p 1705 
Singer Co., Instrumentation DiY., 915 Pembroke St, Bridgeport Conn. 

A.R.F, Products, Inc., Gardner Rd., Raton, N. M. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
Collins Radio Co., Dallas, Texas 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
HRB·Singer, Inc., Science Park, State College, Pa. 

p 1490 

Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Itek Corp., 10 Maguire Rd., lexington, Mass. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. I. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. y, 

RECEIVERS. PHASE LOCK 
AEL Inc" P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St, Boston, Mass. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Intersiate Electronics Corp., 707 E. Vermont AYe., Anaheim, CaIH. p 1411 
Lorch Electronics Corp., 105 Cedar La., Englewood, N. I. 
Phiko/Ford Corp., C ... Tioga Sts., Philadelphia, Pa. 
Sclentific·Atlanta Inc., Box 13654, Atlanta, Ga. 
Specific Products, 1237 S. Shamrock AYe., MonroYia, Cal. . . . . p 756 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys.Group, 1901 Malvern Sf., Fullerton, Cal. 
lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand .Rapids, Mi,n. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Products Group, 115 Old Country Rd" Carle Place, N. Y .. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Pickard & .Burns Elctms., 103 Fourth Ave., Waltham, Mass. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 

RECEIVERS. RADAR 
Aerospace Research Inc., 130 Lincoln St., Boston, Mass .. 
Applied Research, Inc., 76 S. Bayles AYe" Port Washington, N, Y. 
LEL my. Varian, 75 Akron St, Copiague, N. Y. 
Lorch Electronics Corp., 105 Cedar La., Englewood, N,I. 
Metric Systems Corp., 736 N. Beal St, Fort Walton Beach, Fla; p 541,786 
Nippon Elec. New York Inc., 200 Park Aye.,'New York, N. Y. 
OK! Elctrns. of America Inc., 500/506 S,E. 24th st., FtLauderdale, Fla. 
Philco/Ford Corp., C & Tioga sts., Philadelphia, Pa. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave" Burbank, Calif. .. p 1705 
Vega Precision Labs., Inc., 239 Maple AYe., Vienna, Va;' . . . . . . .. p 1718 
Admiral Corp., Government Elctms. Div., 3800 Cortland St., Chicago, III. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airborne Instruments lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Alden Elctrn. & Impulse Recording EQuip.; Westboro, Mass. 
Apelco Co., 213 E. Grand Ave" S. San Francisco, Calif. 
Avco Corp., 2630 Glendale Milford Rd.,. Cincinnati, Ohio 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. HOllywood, Cal. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., Leonia, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
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. 
Cardion Elctrns" L I. Expwy., Woodbury, N. Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
GPl Div., 63 Bedford Rd., Pleasantville, N. Y.. • 
General Instrument Corp., Elctrn. Sys. Di.v., Andrews.Rd.,. Hicksville, N. Y •. 
GoodYear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.,Culver City, Cal, 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, .Cal, 
International Microwave .Corp., 33 River Rd., Cos Cob, Conn. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Marconi Div., English Electri,C~rp., JPark Ave., New York, N. Y. 
Maxson Electronics Div., Sunrise,Hwy., Great River, N, Y. 
Metrotek Electronics, Inc., 7900 Pendleton Pike, Indianapolis,' Ind. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. 1. 
Microwave Assocs:, Inc., Northwest Ind, Park,. Burlington, Mass. 
Microwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Philips Electronics Industries, Ltd., 116 Vanderhoof Ave., Toronto, Ont., Can. 
RCA, Dejense Elctrn. Prods., Marne Hwy., Morristown, N. J, 
R. C. A. Brdest & Comm.Prods.,Front & Cooper Sts., Camden, N. 1. 
Raytheon Co .. , Government Marketing, 141 Spring St., lexington, Mass. 
Regency.Elctrns., Inc., 7900 pendleton Pike, Indianapolis, Ind. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Sanders Assocs., Inc., Daniel Webster Hwy., S:, Nashua, N. H. 
Sperry Marine Sys. Div., Rle. 29 North & Hydraulic Rd., Charlottesville, Va, 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass: 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton,·Ohio 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y, 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh .. P •• 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. ...... p 1332 

RECEIVERS. RADIO PAGING-SEE COMM. 
SYSTEMS. SELECTIVE PAGING 

RECEIVERS. RADIOMETRIC-SEE RADIOMETERS 

RECEIVERS. REBROADCAST 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Conrac Div., 600 N. Rimsdale Ave" Covina, Calif. 
Fisher Radio Corp., 11·40 45th Rd., long Island City, N. Y. 
Karg Laboratories, Inc., 162 Ely Ave., Norwalk, Conn. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Racal. Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Rohde. & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Scott Instr. Labs., 111 Powdermill Rd., Maynard, Mass. 
Standard Electronics Corp., Box 677, Freehold, N. J. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 

RECEIVERS. SEARCH & COUNTERMEASURE 
AEllnc., P.O. BIIX 552, Lansdale, Pa, 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
Electro/Data Inc., 3121 B.nton St., Garland, Tex. 
Fairchiid/Electro·Metrics Corp., 100 Church St., Amsterdam, N. Y. 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. 
Intercontinental Elctrn. Corp., Box 151, Fairport, N, Y. 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. p t 411 
tEl Div. Varian, 75 Akron St, Copiague, N. Y. 
Lorch Electronics Corp., 105 Cedar, La., Englewood, N. J. 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. . .. p 1705 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 

p 1490 
A.R.F. Products, Inc"Gardner Rd .. , Raton, N. M. , 
Advanced Comm Inc., 9257 .Independence Ave., Chatsworth, Calif. 
Aertech Inds., 815 Stewart Dr., Sunnyvale, Calif. 
Airborne Instruments Lab., Div. Cutler·Hammer, Inc., Deer Park, N, Y. 
Applied -Technology, 3412 Hillview Ave., Palo Alto, Calif. 
Arvin Industries, Inc., 13th SI. & Big Four Railroad, Columbus, IOd 
Astro Communication Lab., 9125 Gaither Rd., Gaithersburg, Md. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Blass Antenna Elctrns. Corp., 500 Willow Tree Rd., Leonia, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Communication Electronics, 6006 Executive Blvd., Rockville, Md, 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Defense Elctrns., Inc., Rockville, Md. 
Electro·Ceramics, Box 15096, Salt lake City, Utah 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
General Instrument Corp., Elctrn. Sys, Div., Andrews Rd., Hicksville, N. Y. 
Goodyear Aerospace Corp., mo Massillon Rd., Akron, Ohio 
HRB·Singer, Inc., Science Park, State College, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901.Malvern St., fullerton, Cal. 
ISC/Telephonics Div., 770 Park Ave., Huntington, N. Y. 
Itek Corp., 10 Maguire Rd., lexinglon, Mass. 
lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Micro·Tel Corp.,1406 Shoemaker Rd., Baltimore, Md. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass, 
m,ktron Corp., Box 248, Dudley, Mass. 
RF Communications Inc., 1680 University Ave" Rochester, N. Y .. 
Racal Communications, Inc.,8440 Second Ave." Silver Spring, Md .. 
RCA, Defense Elctm. Prods., Marne Hwy., Morristown, N. J. 
Raytheon Co., Government Marketing, 141 Spring St.,lexington, Mass. 
Resdel. Engineering Corp., Box 24000, Pasadena, Calif. . 
Sanders Assocs., Inc" Daniel Webster Hwy., S., Nashua, N. H, 
Sylvania Electric Prod., Inc.,Ilctrn. Sys., 40 Sylvan Rd., Waltham, Mass, 
Watkins-Johnson Co., .3333 Hillview, Palo Alto, Calif. 

RECEIVERS. SINGLE-5IDEBAND 
Aerospace Research Inc" 130 Lincoln St., Boston, Mass. 
Heath Co., Dept 180, Benton Harbor, Mich, 

Intercontinental Elctrn. Corp., Box 151, fairport, N. Y. 
Lorch Electronics Corp., 105 Cedar La., Englewood, N. I. ..... p 1678 
Marconi fnslrs., 111 Cedar La., Englewoed, N. l. . . . .. . . . .. . ..p·I433 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
RFL Industries, Communications Div., Powerville Rd., Boonten,N. I. .. 

. p 2791 
AdVanced Comm Inc., 9257 Independence Ave" Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Arvin Industries, Inc., 13th St. & Big Four Railroad, Columbus, Ind, 
Automatic Radio Int'!., 2 Main st., Melrose, Mass. 
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Techni·Rite Elctrns., Inc., 65 Centerville Rd., Warwick, R. I. 

RECORDERS. COMPUTER DATA-SEE DATA 
RECORDERS. COMPUTER 

RECORDERS. DISC 
IIIIrroughs Corp., OEM Salas Dept., 1649 Wilshira Blvd., Los Angeles, Cain. 

P 765 
Nippon Elec. New York Inc., 200 Park Ava., Naw York, H. Y. 
Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Calif. 
Scientific Data Systems Inc., 701 S. Aviation BI., EI Segundo, Cal. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Beckman, Clinical Instrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Computer Prods. Inl'l., Inc.,·3444 De La Cruz Blvd., Santa Clara, Cal. 
Oata Oisc, Inc., Display Div., 2626 Hanover St., Palo Alto, Calif. 
Data Disc, Inc., Standard Prods. Div., 1275 California Ave., Palo Alto,.Cal. 
Duotone Co., Inc., Box 814, S. Miami, fla. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 

eeml1969 235 



RECORDERS, DISC CCont'~I, 

Nichols, R. H. Co., ltd., 4544 DufferinSt., Toronto, Ont., Can. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. 1. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Visual Eletrns. Corp., 356 West 40th St., New York, N. Y. 

RECORDERS, ELECTRONIC, ROTARY STYLUS 
Computer Instr. Corp., 92 Madison AYe., Hempstead, N. Y. 
E·H Researcb Laboratories Inc" Box 1289, Oakland, Calif. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Apelco Co., ·213 E. Grand Ave., S. San Francisco, Cali!. 
Bludworth Marine Div., 10 Adams St., linden, N. J. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave., W. Orange, N. 1. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Mechanics For Elctms" Inc., 152 Sixth St., Cambridge, Mass. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 

RECORDERS, ELECTROSTATIC 
Nippon Elec. New York Inc., 200. Park AYe., "ewYork, N. Y." 
Vlctoreen Instr. OiY.,'10101 Woodland Ave., Cleveland, Ohio 
Adtrol Electronics, Inc.; 116 North 7th St., Philadelphia, Pa. 
Astro,Science Corp., 9700 factorial Way, S. EI Monte, Calif. 
General Elec. Co., 4000 N. W. 39th Expwy., Oklahoma City, Okla. 
Information Displays, Inc., 333 N. Bedford Rd., Mt. Kisco, N. Y. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
litton Inds., Electron Tube Div., 960 .Industrial Rd., San Carlos, Cal. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Raytheon Co., Government Marketing, 141 Spring St., lexington, Mass. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Aerograph, 2700 Mitchell Dr., Walnut Creek, Calif. 

RECORDERS, EVENT 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. ..... p 2198 
Cleyite Corp., Brush Insts. DiY., 31th & Perkins, Cleveland, Ohio 

pI554, 1556, 1557 
Control Equipment Corp., 32 Kearney Rd., Needham Hgts., Mass. p 770 
Keithley Instruments, .Inc., 28115 Aurora Rd., Cleveland, Ohio 
Rustrak Instr. Div., Gulton tnds. Inc., Municipal Airport, Manchester, N. H. 

p 1573 
Amprobe Inslrument, 630 Merrick Rd., lynbrook, N. Y. 
Astre-Science Corp., 9700 Faclorial Way, S. EI Monle, Calif. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
California Electro·Scientiftc Corp., 2203 S. Grand Ave., Santa Ana, Calif. 
Engler Instrument Corp., 250 Culver Ave" Jersey City, N. J. 
Geo Space Corp., 5803 Glenmont Or., Houston, Texas 
Incre·Data Corp., 6403 Acoma Rd., S.(, Albuquerque, N. M. 
lehigh Valley Eleetronics, Inc., Box 125, Fogelsville, Pa. 
Mechanics For Eletrns., Inc., 152 Sixlh St., Cambridge, Mass. 
Photron Instrument Co., 6516 Detroit Ave., Cle~eland, Ohio 
Superscope, Inc., 8150 Vineland Ave., Sun Valley, Calil. 
Teledyne Telemetry Co., Box 341, Princeton, N. I; , 
Texas Instruments Inc., Industrial Prods. DiY., Box 66027, Houston, Tex. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calil. 

RECORDERS, FM-SEE RECORDERS, 
MAGNETIC TAPE (LAB TYPE) 

RECORDERS, FACSIMILE 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Alden Elctrn. & Impulse Recording Equip., Westboro, Mass. 
Alden Systems Co., 262 N. Main St., Brockton, Mass. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
InternatiOllilI Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Mincom Div., 3M Co., 300 S. lewis Rd., Camarillo, Calil. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
3M Co., 3M Center, 5t. Paul, Minn. 

RECORDERS, FILM 
Beta Instrument Corp., 311 Elliot St, Newton Upper Falls, Mass. P 1184 
Geotech, A Tetedyne Co., Dept .14, 3401 ShUob Rd., Garland, Tex. 
Adtrol Electronics, Inc., 116 North 7th St., Philadelphia, Pa. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal: 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Litton Inds.; Electron Tube Div., 99(1 Industrial Rd., San Carlos, Cal. 
Maurer, 1. A., In~, 37·01 31st St., long Island City, N. Y. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Photo-Sonics, Inc., 820 S. Mariposa St., Burbank, Calif. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. 1. 
Sprengnether, W. F. Instr. Co., Inc., 4567 Swan St., St. louis, Mo. 
Stancil·Hoffman Corp., 921 N. Highland Ave., Hollywood, Calif. 
Stromberg Datagra~hics, Inc., Box 2449, San Diego, Calif. 
Tensitron, Inc., Box 185-Dept. EEM, Harvard, Mass. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Wide Range Bctms. Corp., 12200 Dorsett Rd., Maryland Hgts" Mo. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

RECORDERS, FILM STRIP I MAGNETIC 
Electronic Design·labs.,lnc., Box 1831, Philadelphia, Pa. 
International Electro·Magnetics In •. , Eric Dr. & Cornell Ave., Palatine, III. 

p 548 
Hallmark Standard Inc., 145 Library lane, Mamaroneck, N. Y. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
litton Jnds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
RCA, Defense Eletrn. Prods., Marne Hwy., Morristown, N. J. 
Tensitron, Inc., Box 185-Dept. EEM, Harvard, Mass. 
Wide Range Elctrns. Corp., 12200 Dorsett Rd;, Maryland Hgts., Mo. 
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RECORDERS, FLIGHT 
Honeywell Test Instruments DiY., Box :;227, Denver, Colo. P 1403 
Kinelogi. Corp., 813 S. Fair Oaks, Pasadena, Calif. . _ . . . . . • • • p 2160 
leach Corp., 5915 AYalon Blvd., los Angeles, Cal. 
Astro-Science Corp., 9700 factorial Way, S. El Monte, Calil. 
Bendix Corp., Navigation & Control Div., Teterboro, N. 1. 
Borg-Warner Controls, 3300 S.Halladay, Santa Ana, Calif. 
Cardion Elclrns., l. I. Expwy., Woodbury, N. Y. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Collins Radio Co., Cedar Rapids, Iowa 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Cook Electric Co., Data-Stor Div., 6401 W. Oakton, Morton ~rove, III. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hydro-Aire Div., 3000 Winona Ave., Burbank, Calif. 
Incre-Data Corp., 6403 Acoma Rd., S.(, Albuquerque, N. M. ' 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
lockheed Aircraft Service Co., Dnt. Inti. Airport, Ontario, Cal. 
lockheed EleClronics Co., Rle. 22, Plainfield, N. 1. 
lockheed Electronics Co., Roule 22, Watchung, N. 1. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Mires Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Mincom DiY., 3M Co., 300 S. lewis Rd., Camarillo, Calif. 
Nuclear Supplies, Box 312, EnCino, Calif. 
Pemco, 942 Commercial St., Palo Alto, Calif. 
Raymond Engrg., Inc., 217 Smith St., Middletown, Conn. 
Rodale Electronics, Inc., 603 Chestnut St., Garden City, N. Y. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N. H. 
Techni·Rite Elctrns., Inc., 65 Centerville Rd., Warwick, R. I. 
United Control Corporation, Redmond, Wash. 
United Control Winston Div., 6711 S. Sepulveda BIYd., los Angeles, Calif. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

RECORDERS, FREQUENCY 
CMC, 12910 Bradley Ave., San Fernando, Calif. ............• P 1353 
Singer Co., Instrumentation Diy., 915 Pembroke St., Bridgeport Conn. 
Westinghouse E1ec. Corp., Relay~nstr. DiY., Plane & Orange Sts., Newark, N. I. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Astro-Science Corp., 9700 Factorial Way, S. EI Monte, Calif. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., ft. Washington, Pa. 
larson Instrument Co., Inc., Greenbush Rd., Orangeburg, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. 1. 
Sanders Assocs., Inc., Daniel Webster Hwy.; S., Nashua, N. H. 
Siemens America, Measuring Inst. Div., 350 Fifth Ave., N. Y., N. Y. 
T echni-Rite Elctrns., Inc., 65 Centerville Rd., Warwick, R. I. 
Tensitron, Inc., aox 185-Dept. EEM, Harvard, Mass. 
Westronics, Inc., 3605 McCart St, Fort Worth, Tex. 
White Electromagnetics, Inc., 656 lofstrand La., Rockville, Md. 

RECORDERS, GRAPHIC-SEE RECORDERS 
(AS. MODIFIED) 

RECORDERS, HUMIDITY (ELECTRONIC) 
American lnstr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. P 1243 
Sigma Instruments Inc., 110 Pearl St, Braintree, Mass. 
Amsllo Corp., 114 Clinton Rd., Fairfield, N. J. 
Astro·Science Corp., 9700 factorial Way, S. EI Monte, Calif. 
Atkins Technical, Inc., !OOStengel & S. W. Archer Rd., Gainesville, Fla. 
Bacharach Instrument Co., 625 Alpha Dr., Pittsburgh, Pa. 
Barber-Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
Climet Instruments Inc., 1240 Birchwood Dr., Sunnyvale, Calil. 
Foxboro, foxboro, Mass. 
Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hygrodynamics, Inc., Dept. 0-24, 949 Selim Rd., Silver Spring, Md. 
Integrated Development & Mfg. Co., 510 E. Washington, Chagrin falls, Ohio 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Taylor Instr. Process Control Diy., 95 Ames St., Rochester, N. Y. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 

RECORDERS, LONG·TERM TAPE-SEE 
RECORDERS, MAGNETIC TAPE (LAB TYPE) 

RECORDERS, MAGNETIC TAPE (LAB. TYPE) 
Applied Magnetics Corp., 15 Robin Hill Rd., Goleta, Calif. 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y_ 
Crown Inl'l., Box 1000, Dept. EEM, Elkhart, Ind. ......•.... p 2159 
Electronic Design Labs., Inc;, Box 1831, Pbiladelphia, Pa. 
Geotech, A Teledyne Co., Dept 14, 3401 Shiloh Rd., Garland, Tex. P 2158 
Honeywell Test Instruments DiY. Box 5221, Denver, Colo. .... P 1403 
International Electro·Magnetics Inc., Eric Dr. & Cornell Ave., Palatine, III_ 

leach Corp., 5915 Avalon Blvd., Los Angeles, Cal. 
Nippon Elec. New York Inc" 200 Park Ave., New York, N. Y. 
Sangamo Electric Co., P.O. Box,128, Pickens, S. C. 

. P S48 

Yetter, A. R. Co., Box 143, Rebersburg, Pa. ... .......... P 2162 
Alcor, Inc., 215 S. Tioga St., IIhaca, N. Y. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Astro-Science Corp., 9700 Factorial Way, S. EI Monte, Calif. 
Audiotronics Corp., 7428 Bellaire Ave., N. Hollywood, Calif. 
Auricord, 35-41 29th St., long Island City, N. Y ... 
Ayionics Res. Prods. Corp., 6901 W. Imp'erial Hwy., los Angeles, Cal. 
Bell & Howell Coo, 360 Sierra Madre Villa, Pasadena, Calif. 
BeltronilVSystems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Borg-Warner Controls, 3300 S. Halladay, Santa Ana, Calif. 
Cassettes Unlimited, Corp., 200 Claremont Ave., New York, N.Y. 
Cipher Data Prods., Inc., 1219 Morena Blvd., Sa~ Diego, Calif: , 
Cook Electric Co., oata-Stor Div., 6401 W. Oakton, Morton Grove, III .• 
Defense Eletrns., Inc., RO.ckville, Md. 
Digi·Data Corporation, 4315 Baltimore Ave., Bladensburg, Md. 

Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. y, 
Hewlelt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., full,rton, Cal. 
Incre-Oata Corp., 6403 Acoma Rd., S.E., Albuquerque, N. M. 
International Radio & Elctrns. Corp., 1718 W. Mishawaka Rd., Elkhart,lnd. 
Jetronic Industries; Inc., Main & Cotton Sts., Philadelphia, Pa. 
lockheed Aircraft Service Co., Ontario IntI. Airport, Ontario, Calif. 
lockheed Electronics Co., Rle. 22, Plainfield, N. J. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Major Beetronics Corp., 649 39 St., Brooklyn, N. Y. 
Miles Reproducer Co., Inc., 598 Broadway, New York, N. Y. 
Mincom Div., 3M Co., 300 S. lewis Rd., Camarillo, Calif. 
Nuclear Data, Inc., 100 W. Golf Rd.,' Palatine, III. 
Ortofon Div., Thorens & Atlantic Aves., New Hyde Park, N. Y. 
Pemco, 942 Commercial St.,. Palo Alto, Calif. 
P & H Electronics, 426 Columbia St., lafayette, Ind. 
Peripheral Equip. Corp., '9551 Irondale, Chatsworth, Calif. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Precision Instr. Co., 3170 Porter Dr., Palo Alto, Calif. 
Ril Elctrns., Inc., Street Rd. at 2nd St Pike, Southampton, Pa. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden; N. J. 
Stancil-Hoffman Corp., 921 N. Highland Ave., Hollywood, Calil. 
Stromberg Datagraphics, Inc., Box 2449, San Diego, Calif. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 

~~~~~~~~;'R~£;O 111~~~~~n~0~~~:'4~~np~~:11ve:a~~. New York, N. Y. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Tandberg of America, Inc., 8 Third Ave., Pelham, N. Y. 
Tape-Athon Corp., 523 S. Hindry Ave., Inglewood, Calif. 
Telectro Systems Corp., 96·1843rd Ave., Corona, N. Y. 
Telex Communications DiY., 9600 Aldrich Ave., S., Minneapolis, Minn. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
3M Co., 3M Center; st. PaUl, Minn. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attieboro, Mass. 
United Control Corporation, Redmond, Wash. 
United Control Winston Div., 6711 S. Sepulveda Blvd., los Angeles, Calif. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Visual Elctms. Corp., 356 West 40th St., New York, N. Y. 
Visual Elc!ns. labs, 40 N, Daisy Ave., Pasadena, Cal. 
Waters Co., Div. Fln-Tronics, Inc., Box 529, Rochester, Minn.. 
Wide Range Elctrn~ Corp., 12200 Dorsett Rd., Maryland Hgt~, Mo. 

RECORDERS, MOISTURE (ELECTRONIC) 
Sigma Instruments Inc., 110 Pearl St, Braintree, Mast 
Barber-Colman Co., Indl Insts Div., 1300 Rock St., Rocklord, III. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Climet Instrumen!s Inc., 1240 Birchwood Dr., Sunnyvale, Calil. 
Foxboro,toxboro, Mass. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St., 

W. lynn, Mas~ 
Hygrodynamics, Inc., Dept. 0·24, 949 Selim Rd., Silver Spring, Md. 
Strandberg Engrg_ labs., Inc., 1001 S. Elm St., Greensboro, N. C, 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Westronics, Inc., 3605 McCart St., Fort Worth, Tex. 

RECORDERS, OXYGEN/OZONE 
Anderson, W. E., Inc., 320E West 80th St., Kansas City, Mo. 
Beckman, Clinicallnstrs. Oper., 2500 Harbor Blyd., Fullerton, Cal. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Hays Corp., Michigan City, lnd. 
Mast Development Co., 2212 East 12th St., Davenport, Iowa 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 

RECORDERS, POLAR 
B & K Instruments, Inc., 5113 West lMtb St., Cleveland, Ohio.. P 1336 
London Co., 811 Sharon Dr., Westlake, Ohio 
Scientific-Atlanta Inc., Box 13654, AtlaRta, Ga. 
Bendix Corp., Industrial Metrology Div., Box 1067, Ann Arbor, Mich. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas ' 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal. 
Techni·Rite Efctms., Inc., 65 Centerville Rd., Warwick, R. I. 

RECORDERS, POWER-LEVEL 
Ruslr.k Instr. DiY., Gulton Inds. Inc., Municipal Airport, Manchester, N. H. 

p 1573 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
Bristol Co., Box 179~ Waterbury, Conn. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Hewlett-Packard Co., 1501 Page MiU Rd., Palo Alto, Calif. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont, Can. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston,.Tex. 

RECORDERS, PRESSURE (ELECTRONIC) 
General Electric Co" Elctrn •. Camp. Sales Oper., 1 River Rd., kbenectady, N. Y. 

P i389 
Harrel Inc., 16 Fitch St., East Norwalk, Conn. _ ••.•.•. , . . . . P 2&17 
Rustrak tnstr. Div., Gulton Inds. Inc., Municipal Airport, Manchester, N. H, 

• P 1573 
Silma Instruments Inc., 110 Pearl St., Brailllree, Mass. 
Bailey Meter Company, WicKliffe, Ohio 
Barber·Colman Co., Indllnsts Div., 1300 Rock St., Rockford, III. 
Beckman Inslrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Biotronics, Inc., 838 Butte St, Redding, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
C·E Electronics, 363 W. Glenside Ave:, Glenside, Pa. 
Charter laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Edison, T. A. Industries, InSir. Div., 36 Lakeside Ave., W. Orange, N. J. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis, Ind. 
Fischer & Porter Co., 115 Warminster Rd., WarminSter, Pa. 
Foxboro, Foxboro, Mass. 
Hays Corp., Michigan City, Ind. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calil. 



Hill, E. V. Inc., Box 14248, San Francisco, Calif. 
Honeywell. Inc., Industrial Div., lIOO Virginia Dr., Ft. Washington, Pa. 
Integrated Development & Mfg. Co., 510 E. Washington, Chagrin Falls, Ohio 
Lockheed Aircraft Service Co., Ontario Inti. Airport, Ontario, Calif. 
Lockheed Electronics Co., Route 11, Watchung, N. J. 
Mechanics For Elctrns., Inc., 151 Sixth St., Cambridge, Mass. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Stoelting, C. H., Co., 414 N. Homan Ave., Chicago, III. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Techni·Rite Elctrns., Inc., 65 Centerville Rd., Warwick, R. I. 
Texas Instruments Inc., Industrial Prods. Div., Box 66017, Houston, Tex. 
Varian Aerograph, 1700 Mitchell Dr., Walnut Creek, Calif. 
West Coast Resch. Corp., Box 15061, Los Angeles, Calif. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Westronics, Inc., 3605 McCart St, Fort Worth, Tex. 

RECORDERS. PYROMETER-SEE 
PYROMETERS. RECORDING 

RECORDERS. SMOKE & COMBUSTION 
fELECTRONIC) 

General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
p 13B9 

Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beckman Instrs., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bristol Co., Box 1790, Waterbury, Conn. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. J. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Hays Corp., Michigan City, Ind. 
Honeywell, Inc., Industrial Div., liDO Virginia Dr., FI. Washington, Pa. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 SI., Philadelphia, Pa. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Ril Elctrns., Inc., Street Rd. at 2nd st. Pike, Southampton, Pa. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Westronics, Inc., 3605 McCart SI., Fort Worth, Tex. 

RECORDERS. SOUND. LEVEL 
8 & K Instruments, Inc., 5113 West 1641h SI., Cleveland, Ohio.. p 1336 
Scientific·AUanta Inc., Box 13654, Atlanta, Ga. 
Amstro Corp., lI4 Clinton Rd., Fairfield, N. J. 
Astro-Science Corp., 9700 factorial Way, S. EI Monte, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1S01 Page Mill Rd., Palo Alto, Calif. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pica Rivera, Cal. 
Meguro Denpa Sokki K. K., 51 2·chome, Meguro-ku, Tokyo, Jap. 
Sprengnether, W. F. Instr. Co., Inc., 4567 Swan SI., SI. Louis, Mo. 
United Control Corporation, Redmond, Wash. 
United Control Winston Div., 6711 S.Sepulveda Blvd., Los Angeles, Calif. 
Waters Conley Co., Inc., 501· 1st Ave., N.W., Rochester, Minn. 

RECORDERS. STEREOPHONIC TAPE 
fNON·ENTERTAINMENT) 

Electronic Design Labs., Inc., BOI 7837, Philadelphia, Pa. 
Leach Corp., 5915 Avalon Blvd., Los Angeles, Cal. 
Logic Science, Inc., Box 10096, San Diego, Calif. p 788 
Yetter, A. R. Co., Box 143, Rebersburg, Pa. . . . . . . . . p 2162 
Alcor, Inc., 115 S. Tioga St., Ithaca, N. Y. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Amplifier Corp. of America, 75 Frost SI., Westbury, N. Y. 
Astro·Science Corp., 9700F,ctorial Way, S. EI Monte, Calif. 
Auricord, 35-41 29th St., Long Island City, N. Y. 
Beltronix Systems Inc., 113 Marcus Blvd., Hauppauge, N. Y. 
Concord Electronics Corp., 1935 Armacost Ave., Los Angeles, Calif. 
Fargo Co., 1162 Bryant St., San Francisco, Calif. 
Gotham Audio Corp., 2 West 46th SI., New York, N. Y. 
Lockheed Electronics Co., Rte. 22, Plainfield, N. J. 
Marathon Instruments Div., 9616 E. Beverly Rd., Pico Rivera, Cal. 
Orrtronics, Inc., Box 864, Toledo, Ohio 
Stancil·Hoffman Corp., 921 N. Highland Ave., Hollywood, Calif. 
Tandberg of America, Inc .. 8 Third Ave .• Pelham, N. Y. 
Tape·Athon Corp., 523 S. Hindry Ave., Inglewood, Calif. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 
3M Co., 3M Center, 51. Paul, Minn. 
United Control Corporation, Redmond, Wash. 
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United Control Winston Div., 6711 S. Sepulveda Blvd., los Angeles, Calif. 
Varian Aerograph, 1700 MitChell Or., Walnut Creek, Calif. 
Zonic Technical labs., 965 N. Bend Rd., Cincinnati, Ohio 

RECORDERS. VIDEO TAPE 
Nippon Elec. New York Inc., 200 Park Ave., New Yo~, N. Y. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Borg·Warner Controls, 3300 S. Halladay, Santa Ana, Calif. 
Concord Electronics Corp., 1935 Armacost Ave., los Angeles, Calif. 
Craig Corp., 2302 East 15th St., los Angeles, Calif. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Multi Media Engrg., Inc., 1385 lewis Ave., Rockville, Md. 
Precision Instr. Co., 3170 Porter Or., Palo Alto, Calif. 
RCA, Defense £Ictrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Shibaden Corp. of America, 58·15 Brooklyn·Queens Expwy., Woodside, N. Y. 
Telectro Systems Corp., 96·18 43rd Ave., Corona, N. Y. 
3M Co., 3M Center, SI. Paul, Minn. 
United Control Corporation, Redmond, Wash. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 
Visual Elctrns. Corp., 35~ West 40th St., New York, N. Y. 

RECORDERS. X-Y 
Automation Development Co., 9905 W. Jefferson Blvd., Culver City, "Cam. 

P 2661 
B & K Instruments, Inc., 5113 West 164thSt, Clev~and, Ohio 
Electronic Assocs., Inc., 185 Monmouth Pkwy., Long Branch, N. J. P 1570 
Exact Elctms, Inc., 455 Southeast 2nd Ave., HHisboro, Ore. 
Honeywell Test Instruments Div., Box 5227, Denver, Colo. ..... P 1403 
Houston Instr., 4950 Terminal Ave., Bellaire, Texas p 784.785, 1572 
Stoddart Electro Systems, 2045 W. Rosecrans Ave., Gardena, Calif. 
Tram Inc., 6500 Tram La., Austin, Texas 
Yeiser labs., 881 West 18th SI., Costa Mesa, Cain. ......... P 1574 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Arvin Systems, Inc., 1771 Springfield St., Dayton, Ohio 
Bolt Beranek & Newman, Inc., 2116 S. lyon St., Santa Ana, Calif. 
California Computer Products Inc., 305 N. Muller St., Anaheim, Calif. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Geo Space Corp., 5B03 Glenmont Or., Houston, Texas 
Gerber Scientific Instrument Co., Box 305, Hartlord, Conn. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
lehigh Valley Electronics, Inc., Box 115, fogelsville, Pa. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Measurement Technology Corp., 7124 Owensmouth Ave., Canoga Park, Cal: 
Mechanics For Elctrns., Inc., 152 Sixth SI., Cambridge, Mass. 
Milgo Elctrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Nichols, R. H. Co., ltd., 4544 DufferinSI., Toronto, Onl., Can. 
Nuclear Measurements Corp., 2460. N. Arlington Ave., Indianapolis, Ind. 
Nuclear Supplies, Box 312, Encino, Calif. 
Optomechanisms, Inc., 40 Skyline Or., Plainview, N. Y. 
Razdow Labs., Inc., 377 Fifth St., Newark, N. J. 
Rohde & Schwarz Sales Co., 111 leXington Ave., Passaic, N. J. 
Texas Instruments/Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
Toa Elctrns. ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
TransvacElectronics, 270 Newtown Rd., Plainview, N. Y. 
USMCorp., 81 Bay State Rd., Wakefield,Mass. 
Universal Drafting Machine Corp., 5200 Richmond Rd., BedfOrd Hgts., Ohio 

Varian Assocs., 611 Hansen Way, Palo Alto: -Calif. 
Varian -Aerograph, 2700 Mitchell Dr., Walnut Creek, Calif. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

RECORDING PAPER (FOR STRIP CHART 

:~~g:g~:fi-~l::I~~~~~~~"p~ll 
RECORDING 

RECORDING TAPE. MAGNETIC-
SEE TAPES. RECORDING. MAGNETIC 

RECORDS. FREQUENCY TEST 
CBS Labs., High Ridge Rd., Stamford, Conn, 
Components Corp., 106 Main SI., Denville, N. J. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave.,-Chicago, III. 
White Electromagnetics, Inc., 656 Lafstrand La., Rockville, Md. 

RECORDS. INSTRUCTION-CODE. 
LANGUAGE. ETC. 

EI.ectronics Engineers, Inc., 1639 W. Evergreen Ave., Chicago, III. 
Hayden Book Co., Inc., 116 West 14th St., New York, N. Y. 
Viewlex, Inc., Veterans Memorial Hwy. & Broadway, Holbrook, N. Y. 

RECTIFIER POWIR UNITS (POWER SUPPLY 
TYPE} 

Basler Electric Co., Box 269, Highland, III ............. " ... P 1018 
Christie Electric Corp., 3404A W. 67 St., los Angeles, Calif. ... P 1894 
Dressen·ilarnes Elctrns. Corp., 250 N. Vinedo Ave., Pasadena, Calif. 

P 1908 
Electranic Measurements, 2 Crescent PI., Oceanpart, N. J. .... P 1929 
Electronic Researcb Assoc. Inc., 67 Sand Park Rd., Cedar GllIye, N. J. 

P 1933 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie. Pa. 

. Ferrotran Electronic Co. Inc., 683 Broadway, New York, N. Y. 
Gates Electronic Co., Inc., 256 Van Nest Ave., Bronx, N. Y. P 1950,1951 
Hewlett·Packan!, N. J. Div., 110 Locust Ave., Berkeley Hgts., N. J. P 1963 
International Rectifier, 233 Kansas St, EI Segundo, Calif. .. . . P 2531 
Kepca Inc., 131·38 Sanford Ave., Flushing, N. Y. .. P 1972,1973,1983 
Kilovolt Corp., 238 High SI., Hackensack, N. J. 
Macarr, Inc., 4360 Bullan! Ave., New York, N. Y. ........... P 2042 
Mid·Eastern Industries, Inc., 880 Jerusalem Rd., Scotch Plains, N. J. 

P 2049 
NJE Corp., 20 Boright Ave., Kenilworth, N. J. ............... P 2054 
Oped Electric Co. Inc., 43·12 Walker St, New York, N. Y. 
Peschellnstrt, Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. . . . • . . . P 2069 
RCA Elctrn. Components, 415 Soulb 5th St., Harrison, N. J. 
Rectifier Componenfs Corp., 124 Albany Ave., Freeport, N. Y. 
Schauer Mfg. Corp., 4516 Alpine Ave., Cincinnati, Ohio 
Sola Electric Div., 1717 Busse Rd., Elk Greve Village, III. ...... P 2090 
Sorensen Operation, Richards Ave •• Norwalk,. Conn. P 2101-2103,2105 
Spellman High·Voltap Elc.Im •• Corp., 1930 Ade. Ave., Bronx, N. Y. 
Technlpower, Inc., Benrus Center, Ridgefield; Conn. ....... I', P 2112 
Todd Prods. Corp., 28 Laurel St, Hicksville, N. Y. 
Trygon Electronics Inc., 111 PleasanlAve., Rooseveft, N. Y. P 2127,2131 
Yaro Inc., 1600 Dallas North Pkwy., Plano, Tex. ............. P 2139 
Allis, louis Co., 6701 Industrial loop, Greendale, Wise. 
Atlas Controls & Twinco, 10 Cheney St, Dorchester, Mass. 
Bludworth Marine Div., 10 Adams St., Unden, N. J. . 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
Cyberex Inc., 4399 Industrial Pkwy., Willoughby, Ohio 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
Electro-Standards Labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Electroid Corp., 95 Progress St., Union, N. J. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Engineering Assocs., 434 Patterson Rd., Dayton, Ohio 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Inet-Power, 711 W. Knox St., Gardena, Calif. 
M & T Chemicals, Inc., Sub .. American Can Co., Rahway,N. J. 
Magnetics Inc., Kemco Div., Sandy Lake, Pa. 
Miller, S., Corp.; 89 Throop Ave., Brooklyn, N. Y. 
Motoresearch Mfg. Co., Inc., 1600 Junction Ave., Racine, Wisc. 
Philips Electronics Industries, ltd., 116 Vanderhoof Ave., Toronto, Ont, Can. 
Queensboro T (ansformer & Mach. Corp., 115-15 15 Ave., College PI., N. Y. 
Ramm Rectifier Co., Inc., 340 Coster St, Bronx, N. Y. 
Rapid Electric Co., 1300 Herschell St., Bronx, N. Y. 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., St. louis, Mo. 
SRC Div., Moxon Elctrns. Corp., 2309 Pontius Ave., Los Angeles, Cal. 
Sarkes Tarzian, Inc., 415 N. Coilege Ave., Bloomington, Ind. 
Semicon Inc., Sweetwater Ave., BedfQrd, Mass. 
Sifeo Metachemical, 935 East 63rd SI., Cleveland, Ohio 
Slater Electric, Inc., .45 Sea Cliff Ave., Glen Cove, N. Y. 
Standard Electronics Corp., Box 677, Freehold, N. J. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Warren Communications, Newtown Rd., littleton, Mass. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Westinghouse Electric Corp., Ind. Equip. Div., Box 300, Sykesville, Md. 
Wolfson, P. J. Co., Inc., 150 Broadway, New York, N. y, 
Y. T. & T. Corp., Box 306, Roslyn ,Hgts., N. Y. 

RECTIFIERS. COPPER OXIDE 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Schauer Mfg. Corp., 4516 Alpine Ave., Cincinnati, Ohio 
Bradley Semiconductor Corp., 275 Welton St, New Haven, Conn, 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Rectifier Engrg. & Supply, 8754 Big 8end Blvd., St. louis, Mo. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

RECTIFIERS. COPPER SULFIDE 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., St. Louis, Mo. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W.iWarren, Ohio 

RECTIFIERS. ELECTRON TUBE-SEE TUBES. 
RECTIFYING 



RECTIFIERS, GERMANIUM 
General Electric Co:, Eletrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2511 
International E1ctrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, H. Y. 
Nippon Elee. New York In~, 200 Part Ave., Htw Yort, H. Y. 
Opad Electric Co. Inc., 43-12 Walker St, New Yor~ H. Y. 
RCA E1ctrn. Components, 415 South 5t~ St, HalTlson, N. J. 
Sylvania Electric Prods., Inc., Semiconductor Dlv., 100 Sylvan Rd., 

Woburn, Mass. . .. .. . .. .. .. .. .. .. . .. .. . .. .. .. . .. . p 2592 
Amperex [Ictrn. Corp., Semiconductor & Microcircuits Di •. , 

Providence Pike, Slatersville, R. I. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. J. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
English aec. Co., ltd., English [Iec. House Strand, london, W.C. 2, Eng. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc., 100 finn Ct., farmingdale, N. Y. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Semitronics Corp., 265 Canal St., New York, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 

RECTIFIERS. GERMANIUM STACK 
General Electric CD., E1ctrn. Compo Sales Oper., 1 River Rd., Schenectady, H. Y. 
Opad Electric CD. lile., 43·12 Walker St, New Yor~ H. Y. 
RCA Elctrn. Components, 415 South 5th St, Rarrison, H. J. 
Mullard, Inc., 100 finn Ct., farmingdale, N. Y. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

RECTIFIERS. SELENIUM 
Gates Electronic Co., Inc., 256 Van Hest Ave" Bronx, H. Y. 
General Electric CD., Elctrn. Compo Sales Oper., 1 Ri.er Rd., Schenectady, H. Y. 

p 2513 
International Rectifier, ,233 Kansas St, EI Segundo, Cain. .. . . p 2523 
Ledex DIY., Ledex Inc., 126 Webster St, Dayton, Ohio ....... p 2579 
Hippon Elec. New Yortlnc., 200 Part AYI., Haw York, N. Y. 
Opad Electric CD. Inc., 43-12 Walker St., Hew Yort, N. Y. 
Rectifier Components Corp., 124 Albany Ave., Freeport, N. Y •.. , p 2581 
Semilllon International Inc., Box 323, Scarsdale, H. Y. ....... p 2587 
Syntron DIY., 264 LeXington, Homer City, PI. ..,........... p 2600 
Action Systems Co., 34 CamDridge St., Meriden, Conn. 
Alpha Components Corp., 4087 Glencoe Ave., Venice, Calif. 
Bradley Semiconductor Corp., 275 Welton St., New Haven, Conn. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Connolly & Co., Inc., 914 Rengstorff Ave., Mt. View, Calif. 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
Edal Industries, Inc., 4 Short Beach Rd" E. Haven, Conn. 
Electro-5tandards laDs., Inc., 3560 Northwest 34th St., Miami, fla. 
Electronic Devices Inc., 21 Grey Oaks Ave., Yonkers, N. Y. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Power Conversion Prods. Inc" forty Two East St., Crystal Lake, III. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Rapid Electric Co., 1300 Herschel.1 St., Bronx, N. Y. 
Rectico, Inc., 20 Village Park Rd., Cedar Grove, N. J. 
Recticon Corp., 730 E. Elm St, Conshohocken, Pa. 
Rectifier Engrg. & Supply, B754 Big Bend Blvd., st. louis, Mo .. 
Sarkes· Tarzian, Inc., 415 N. College Ave" Bloomington, Ind. 
SeI·Rex Corporation, 75 River Rd., Nutley, N. J. 
Semitronics Corp., 265 Canal St., New York, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 

RECTIFIERS. SELENIUM STACK 
Gates Electronic Co., Inc., 256 Van Nest Awe., Bronx, H. Y. 
General Electric CD., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2513 
Internetional Rectifier, 233 Kansas St, EI Segundo, Cain. .... p 2523 
Hippon E1ec. Hew York Inc., 200 Park Ave., Hew York, H. Y. 
Opad Electric Co. Inc., 43-12 Walker SI., Haw York, N. Y. 
Rectifier Components Carp., 124 Albany Awe., Freeport, N. Y. , .. p 2581 
Semlkron Inlernationallnc., Box 323, Sclrsdale, H. Y. ....... p 2587 
Syntron Div., 264 Lexington, Homer City, Pa. p 2600 
Alpha Components Corp., 4087 Glencoe Ave., Venice, Calif. 
Bradley Semiconductor Corp., 275 Welton St., New Haven, Conn. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Electro·Standards labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Generallnstr. Corp., Semi, Prods. Grp., Box 600, Hicksville, N. Y. 
Hull, R. O. & Co., Inc., 3203 West 71 St., Cleveland, Ohio 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
M & T Chemicals, Inc., Sub, American Can Co., Rahway, N. J. 
Miller, S., Corp., 89 Throop Ave., Brooklyn, N. Y. 
Power Conversion Prods. Inc., Forty Two East St., Crystal lake, III. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Rapid Electric Co., 1300 Herschell St., Bronx, N. Y. 
Rectieon Corp., 730 E. Elm St., Conshohocken, Pa. 
Rectifier Engrg, & Supply, 8754 Big Bend Blvd., SI. louis, Mo. 
Sa",es Tarzian, Inc., 415 N. College Ave., Bloomington, Ind. 
Siemens America Inc., 350 fifth Ave" New York, N. Y. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 
Y, T. & T. Corp., Box 306, Roslyn Hgts;, N. Y. 

RECTIFIERS, SILICON . 
Christie Electric Corp., 3404A W. 67 St, Los Angeles, Calif. 
Delco Radio Div., 700 E.Firmin St, Kokoma, Ind. .. .. . . . . . . . .. P 2509 
Gates Electronic CD., Inc., 256 Van Nest Ave., Bronx, H. Y. 
General Electric Co., Elctm. Compo Sales Oper., 1 River Rd., Schenectady, H. Y. 

P 2510 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Cain. .. P 2536 
International Eletrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 

International Rectifier, 233 Kansas St, EI Segundo, Calif. 
p 2523,2524,2527,2528 

Ledex DIv., Led .. Inc., 126 Webster St, Dayton, Ohio .... P 2579 
Hlppon Elec. Haw Yortlne., .200 Park AYe., Htw Yort, H. Y. ... P 2580 
Opad Electric CD. Inc., 43·12 Walker St., Hew York, H. Y. 
RCA Elclm. Components, 415 South 5th St, Harrison, N. I. 
Rectifier Components Corp., 124 Alblny Ave., Freeport, H. Y. .. p 2581 
SeOllkron International Inc., Box 323, Scarsdale, H. Y. ....... p 2587 
Semtech Corp., 652 Mitchell Rd., Newbury Park, Calif. .. p 2590 
Sylvania Electric Prods., Inc., Semiconductor DiY., 100 Sylvan Rd., 

Woburn, Mass. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . p 2592 
Syntron DIv., 2&4 Lexington, Homer City, PI. ..... P 2594,2596-2600 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 

p 2602 
Transitron Elctrn. Corp., 166·182 Albion St., Wakefield, Mass. 

P 2620,2621,2624 
Unitrode Corporation, 582 Pleasant St, Watertown, Mass. p 2634,2636 
Varo, Inc., Sem~onductor 01 •. , 1000 N. Shiloh Rd., Garland, Tex. P 2629 
Wagner Electric Corp., Tung·Sol 01 •. , 630 W. Mt Pleasant Ave:, Livingston, H. J. 

p2627 
Westinghouse E1ec. Corp., Compo & Materials, 3 Gatewa, Ctr., Pittsburgh, Pa. 
Westinghouse Electric Corp., Semiconductor Di •. , Younpood, Pa. 

p 2639-2641,2652,2653 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
Alpha Components Corp., 4087 Glencoe Ave., Venice, Calif. 
American Semiconductor Corp., 4 N. Hickory Ave.,' Arlington Heights, III. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Atlantic Semiconductor, 905 Mattison Ave., Asbury Park, N. J. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. J. 
Bradley Semiconductor Corp., 275 Welton St., New Haven, Conn. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N, Y. 
Computer Diode Corp., Pollitt Dr., Fair lawn, N. J. 
Cordover, C. & Co., 104 liberty Ave., Mineola, N. Y. 
Darrah Elec. Co., Inc., 5914 Merrill Ave., Cleveland, Ohio 
Devices For In~ustry, 175 McClellan Hwy., Boston, Mass, 
Dickson Electronics Corp" P.O. Box 1390, Scottsdale, Ariz. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Electronic Devices Inc., 21 Grey Oaks Ave., Yonkers, N. Y. 
Electronic Transistors Corp., 153·13 Northern Blvd" Flushing, N. Y. 
English Elec. Co., ltd" English Elec. House Strand, london, W.C. 2, Eng. 
Erie Technological Products Inc., 644 W. 12th St., Erie, Pa. 
Generallnstrument of Canada ltd., 151 Weber St., S. Waterloo, Ont., Can. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, .N. Y. 
Hull, R. O. & Co., Inc., 3203 West 71 St., Cleveland, Ohio 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Isofilm International, 20131 Bahama St., Chatsworth, Calif. 
KSC Semiconductor Corp., KSC Way, Chelmsford, Mass. 
laRose, W. T. & Assocs" Box f, lansingburgh Sta., Troy, N. Y. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Power Components Inc., Box 421, Scottdale, Pa. 
Price & Rutzebeck, Box 30, Hayward, Calif. 
Ramm Rectifier Co., Inc., 340 Coster St, Bronx, N. Y. 
Rapid Electric Co" 1300 Herschell St., Bronx, N. Y. 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., St louis, Mo. 
Sel·Rex Corporation, 75 River Rd., Nutley, N. J. 
Semiconlnc., Sweetwater Ave., Bedford, Mass. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Semitronics Corp., 265 Canal St, New York, N. Y. 
Siemens America Inc., 350 Fifth Ave" New York, N. Y. 
Slater Electric, Inc., 45 Sea Cliff Ave., Glen Cove, N. Y. 
Standard Rectifier OIv., 2200 S. Fairview, Santa Ana, Calif. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Thor Electronics Corp., 741 livingston St, EI~abeth, N, J. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Vidaire Eletms. Mfg. Corp., 150 Buffalo Ave., Freeport, N. Y. 
Western Semiconductors, Inc., 2200 S. Fairview St., Santa Ana, Calif. 
Wolfson, P. J. Co., Inc., ISO Broadway, New York, N. Y. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla, 

RECTIFIERS, SILICON CONTROLLED-SEE 
THYRISTORS 

RECTIFIERS, SILICON STACK 
Gates Electronic CD., Inc., 256 Van Nesl Ave., Bronx, H. Y. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, H. Y. 

P 2510,2513 
International Elclms. Corp., I.E.C. Comp., 316 S. Serv~e Rd., Melville, H. Y. 
Intell1lltlonal Rectifier, 233 Kansas St., EI Segundo, Cain. 

p 2523,2527-2529 
Hippon E1ec. Hew York Inc., 200 Park Ave., Hew York, H. Y. 
Dpad Electric Co. Inc., 43-12 Walker St., New Yor~ N. Y. 
RCA Elctrn. Components, 415 South 5th St., Harrison, H. J. 
Semiklon International Inc., Box 323, Scarsdale, H. Y. ....... P 2587 
Semtech Corp., 652 Mill:hell Rd., Newbury Park, Cain. ....... p 2590 
Sylvania Electric Prods., Inc., Semiconductor Di •. , 100 Sylvan Rd., 

Woburn, Mass. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. ... p 2592 
Syntron DIY., 264 Lexington, Homer City, Pa. .............. P 2600 
Transitron E1ctrn. Corp., 168·182 Albion St., Wakefield, Mass... . p 2621 
UnHrode Corpor~tion, 582 Pleasant St, Watertown, Mass. P 2636,2637 
Varo, Inc., Semiconductor Olv" 1000 N. Shiloh Rd., Garland, Tex. P 2629 
Waener Electric Corp., Tune·Sol Oiv., 630 W. Mt Pleasant Ave., Livingston, N. J. 

P 2626 
Westingbeuse Etec. Corp., Camp. & Mater~ls, 3 Gateway Ctr., PHtsburgh, Pa. 
Westinghouse Electric Corp., Semiconductor Div., Younpood, Pa. 

P 2650,2651 
Amperex Elclln. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Atlantic Semiconductor, 905 Maltison Ave., Asbury Park, N. J. 
Bradley Semiconductor Corp., 275 Welton St., New Haven, Conn. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Computer Diode Corp., Pollitt Dr., Fair lawn, N. J. 
Dickson Electronics Corp., P.O. Box 1390, Scottsdale, Ariz. 
Edallndustries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Electro-Standards labs., Inc., 3560 Northwest 34th St, Miami, Fla. 
Electronic Devices Inc., 21 Grey Oaks Ave" Yonkers, N. Y. 

REFERENCES, D·C VOLTAGE 

General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Hull, R. O. & Co., Inc., 3203 West 71 St., Cleveland,Ohio 
ITT Semiconductors, 3301 Eleclronic Way, W, Palm Beach, Fla. 
Isofilm International, 20131 Bahama St., Chatsworth, Calif. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Miller, S., Corp., 89 Throop Ave., Brooklyn, N. Y. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc., 100 finn Ct., farmingdale, N. Y. 
Power Components Inc., Box 421, Scottdale, Pa. 
Power Conversion Prods. Inc., Forty Two East St., Crystal lake, III. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Recticon Corp., 730 E. Elm St., Conshohocken, Pa. 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., St. louis, Mo, 
Sarkes Tarzian, Inc., 415 N. College Ave., Bloomington, Ind. 
Semicon Inc., Sweetwater Ave., Bedford, Mass. 
Semiconductor Devices, Inc" 1353 E .. Edinger St., Santa Ana, Calif. 
Slater Electric, Inc" 45 Sea Cliff Ave., Glen Cove, N. Y. 
Standard Rectifier Div., 2200 S. Fairview, Santa Ana, Calif. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W,' Warren, Ohio 
Varo General, Garland Bank Bldg., Garland, Tex. 
Western Semiconductors, Inc., 2200 S. Fairview St., Santa Ana, Calif. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

RECTIFIERS. THYRATRON-SEE TUBES, 
THYRATRON 

REDUCERS, SPEED-ALSO SEE GEAR 
MECHANISMS 

Automation Development CD., 9905 W. Jefferson Blyd., Culver City, Calif. 
P 2660 

Bowmar Instrument Corp., BOOOBluffton Rd., Ft Wayne, Ind. .. P 1021 
Computer Instr. Corp., 92 Madison Ave., Hempstead, H. Y. 
FAE Instrument Corp., 16 Norden lane, Huntington Sta., N. Y. .. P 1732 
General Electric CD., E1ctrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 
Globe Industries, 2215 Stanley Ave., Dayton, Ohio 
Haydon, A. W. CD., 232 N. Elm St., Walerbury, Conn. 
IMC Magnetics Corp., Eastern Div., 570 Main St, Westbury, N. Y. P 1745 
Jan Ranlware Mfg. CD., Inc., 47·27 36th St, long Island City, N. Y. 
Pllnet Instr., Inc., 1521 Progress Rd., Ft. Wayne, Ind. ....... P 1752 
Precision Mechanisms Corp., 44 Brooklyn Ave., Westbury, N. Y. P 2671 
S.E.C.S., Inc:, 19·58 38th St, Long Island City, N. Y. ......... P 1234 
Sterfinglnstr.,76 E. Second St., Mineola, N. Y. .... ....... P 1766 
Waldom Electronics, Inc., 4633 Wesl 53n1·St, Chicago, III. 
Advance Gear & Machine Corp., 5851 Holmes Ave., los Angeles, Calif. 
Allis, louis Co., DiY, litton Inds" 427 E. Stewart St., Milwaukee, Wise. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Dynamic Gear Co" Inc., 4571 N.W. 8th Ave., Ft. lauderdale, Fla. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. 
Geartronics Corp., 112 Chelmsford Rd., N. Billerica, Mass. 
Holtzer·Cabot Corp., 12S Amory St., Boston, Mass. 
Insco Corp., Main St, Groton, Mass. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Juall Gear Co. Inc., 1108 Goffle Rd., Hawthorne, N. J. 
Kinetic Inslr. Co" 1072 linwood St, Brooklyn, N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
lem Instr. Corp., 20 Sarah Dr., farmingdale, N. Y. 
link Group, Singer-General Precision, Inc., Binghamton, N. '(. 
McNally Bros. Mach. & Gear Co., 1145 E. 79th St., Minneapolis, Minn. 
Meltronies, Inc., 3343 Merrick Rd., Wantagh, N. Y. 
Mellon Instrument Inc., 1051 S. Platte River Dr., Denver, Colo. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. y, 
Precision Specialies, Inc., Box 118, Pitman, N. J. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Sterling Electric Motors, Inc., 5401 Telegraph Rd., los Angeles, Calif. 
Stop ~omponents.lnc., 100 Commercial St, Freeport, N. Y. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Vactric Control Equipment ltd., Garth Rd., Morden, Surrey, England 
Wolfson, P. J. Co" Inc" ISO Broadway, New York, N. Y. 
Zero·Max Co., The, 2845 Harriet Ave., S., Minneapolis, Minn. 

REDUCTION SYSTEMS, DATA-SEE DATA 
REDUCTION SYSTEMS 

REELS. CORD & CABLE 
E1ectrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. p 754 
Aero·Motive Mfg. Co., P.O. Box 2678, Kalamazoo, Mich. 
800nton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. J. 
franklin Fibre·lamitex Corp., 001·905 East 13th St., Wilmington, Del. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Hykon Mfg. Co., 163 E. State St., Alliance, Ohio 
Industrial Electric Reels Inc., 1509 Chicago St., Omaha, Neb. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Olympic Instruments, Inc" Vashon, Wash. 

REELS. TAPE-SEE TAPE RECORDING 
ACCESSORIES 

REFERENCE BOOKS-SEE TECHNICAL BOOKS 

REFERENCES, D·C VOLTAGE 
C. E. A. Div Berkleonics, Inc., 1221 S. Shamrock, Monrovia, Calif. 

p 1874,1875,1877 
Calnornia Sys. Comp., Inc., 9116 Independence, Chatsworth, Cal. 
ChlOnetlcs, 500 Huber Ave., Mt Vernon, N. Y. 
Data Device Corp., Dept 11, 100 Tech St, Hicksville, N. Y. 
Digital Equip. Corp., 146 Main St, Maynard, Mass. 
Dynaee Inc., 1331 Blue Hills Ave., Bloomfield, Conn. 
Elcor DIY., Hallibu!lon Co., 2431 linden lane, Silver Spring, Md. p 1919 
Electronic Design labS., Inc., Box 7831, Philadelphia, Pa. 
Electronic Oeyelopment COIp" 423 W. Broadway, 6oston, .Mass. p 1378 
General Resistance Inc., 500 Nuber Ave., Ml Vernon, N. Y. . . .. ,p 1392 
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REFERENCES, D·C VOLTAGE (Cont'd) 

Heath Co., Dept. 180, Bent.on Harbor, Mich. 
Helix Researell AssoC$., Inc., 83M Bercules SI., la Mesa, Calif. 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass.··. ~ .528 
Instrulab, Inc., 1205 lamar St, Dayton, Ohio .. , , ......... :. p1406 
Instrument PrOds., 3M Co., 300 S. Lewis Rd., Camarillo, Calff. 
International Rectifier, 233 Kansas St, EI Segundo, Calif. 
lulie Research Lab Inc., 211 W. 61st St.,New·York, N. Y. 
, p 1412,1414,1415,1417 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. 

p 1972,1973,1989,2001 
North Hills Electronies Inc., Alexander PI., Glen Cove, N. Y. . , .. p 1046 
Philbrick/Nexus Research, 17 Allied Dr. at Rte. 128, Dedham, Mass. 

p 538 
Princeton Applied Research corp., Box 565, Princeton, N. I. 
RFL Inds., Inc., Powervllle Rd., Boonton, N. I. ....... . . . . . . . p 1472 
Signalite, Inc., 1933 Heck Ave., Neptune, N. I. 
Singer Co., Instrumentation Div., 915 Pembroke SI., Bridgeport, Conn; 
Todd Prods. Corp., 28 laurel St, Hicksville, N. Y. . 
Victore.en Instr. Div., 10101 Woodland Ave., CI,veland, Ohio • 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park,Calif. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Atlas Controls 8. Twinco, 10 Cheney St., Dorchester, Mass. 
Chroneties, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Eastern Dynamies, Inc., Box 276, Bloomfield, Conn. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. VernOll, N. Y •. 
Emcee Electronies, Inc., 177 .00d Churchman Rd., New Castle, Del. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo !\Ito, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Power Components Inc., Box 421, Scottdale, Pa. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Relco products, Inc., 5594 E. Jefferson Ave., Denver, Colo. 
Western Semiconductors, Inc., 2200 S. Fairview St., Santa Ana,Calif. 
Weston Instrs. Div., Westpn Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

REFLECTORS. PASSIVE-SEE ANTENNA 
REFLECTORS 

REFRIGERANTS, SPRAY 
LMB Heeger, Inc., 729 Ceres Ave., Los Angeles, Calif. 

REFRIGERATED COOLING EQUIPMENT-SEE 
AIR CONDITIONERS' 

REGULATORS, CURRENT 
American Aerospace Cant. Inc., 129 Verdi St, Farmingdale, N. Y. p 1012 
Bulova Watch Co., Inc., Elctrn~ Div., Servo Prods., 61·20 Woodside Ave., 

Woodside, N. Y. 
Burr·Brown Research Corp:, Int'l. Airport Ind. Pk., Tucson, Ar~. 
Diversified Elctrns. Co., Inc., 154 San Lazaro Ave., Sunnyvale, Calif. P 1910 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Elcor Div., Halliburton Co., 2431 Linden Lane, Sliver Spring, Md. P 1919 
Electronic Research Assoc. Inc., 67 Sand Park Rd., Cedar Grove, N, I. 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. 
Elgin Electronics, Inc., 2035 W. 12th St., Box 1318, Erie, Pa. .. P 1636 
Flight Systems, Inc., Box 25, Mechanicsburg, Pa. ........... P 2238 
General Electric Co., Elctrn. Comp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Harrel Inc., 16 Fitch St, East Norwalk, Conn. 
Instrulab, Inc., 1205 Lamar St, Dayton, Ohio. P 1406 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. 

P 1972,1973,1977,1982,1984,1997 
lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y. . . P 2041 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Mid·Eastern Indostries, Inc., 660 Jerusalem Rd., Scotch Plains, N. I. 

P 2047 
NWL, Inc., Box 455, Trenton, N .. I. 
North Electric Co, Electronetics DiY., 553 S. Market St, Galion, Ohio 
North Hills Electronics Inc., Alexander Pl., GI.n Cov', N, Y. P 1046,2056 
Opad Electric Co. Inc., 43·12 Walker St., New York, N. Y. 
Philbrick/N.xus Research, 17 Allied Dr. at Rta. 128, Dedham, Mass. 

Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Calif. 
Power Designs Inc., 1700 Shames Or., Westbury, N. Y. 
Powertec Div., 9168 DeSoto Ave., Chatswortb, Calif. 
Sorensen Operation, Richards Ave., Norwalk, Conn. 

P 538 
P 1466 

Southfield Elctrns., 21250 10 1'2 Mile Rd., Southfield, Mich. .... P 1504 
Superior Electric Co., 1000 Middle St, Bristol, Conn. ........ P 2098 
Todd Prods. Corp., 28 Laurel St, Hicksville, N. Y. 
Transformer Electronics Co., Box 910, Boulder, Colo. .... . . . .. P 2122 
Trio laboratories Inc.; 80 DuPont St, Plainview, N. Y. P 2109 
Trygon Electronics Inc., 111 Pleasant Ave., Roosevelt, N. Y. 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Victoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Wanlass Electric Co., Industrial Prods. DIv., 1540 E. Edinger, Santa Ana, Calif, 

Wanlass Electric Co., 2175 S. Grand Ave., Santa Ana, Calif. . ... 
American Electronies, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Bullock Magneties Corp., 2805 Metropolitan PI., Pomona, Calif. 
Carter, I. C. Co., 671 West 17th St., Costa Mesa, Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Eastern Dynamies, Inc., Box 276, Bloomfield, Conn. . 

P 2148 
P 2147 

Edison, T. A. Industries, Instr. Div., 36 lakeside Ave., W.Orange, N. J. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Grafix, Inc., Box 3296, Albuquerque, N.M. 
H.B Instrument Co., American & Bristol Sts., Philadelphia, Pa. 
Halmar Electronies, Inc., 1544 W. Mound St., Columbus, Ohio 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Joliet Cootrol Corp., Maple & Benton, Box 751, Joliet, III. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Loyola Industries, Inc., 155 Arena St., EI Segundo, Calif. 
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Magneties, Inc., Components Div" Box 391, Butler, Pa. 
Magneties Inc., Kemco Div., Sandy Lake, Pac 
Microsemiconductor Corp.,11250 Playa Ct; CulverCity,Calif. 
Modular Circuits Inc., 4420 Transmission Rd:, Phoenix, Ariz: 
North Electric Co., 553 S.Market St.,Galion, Ohio 
Pastoriza Div. Analog Devices,lnc., 221 Fifth St., Cambridge, Mass. 
Polyphase Instr. Co., 126 E. Fourth st., Bridgeport,Pa, 
Preferred Electronies, Inc., Main Une Dr., Westfield,. Mass. 
Rho Engineering Co., 2234 Colby Ave" LosAngeles,Cal. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass, 
Sunshine Scientific Instruments, Inc., 18lO Grant Ave., Philadelphia, Pa. 
Sylvania Lighting Progs., Sylvania Electric Prods.,lnc., Danvers, Mass. 
Varo General,GarlandBank Bldg., Garland, T ex, 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 
Western Technical AssOes., Box 727, Miraleste, Calif. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

REGULATORS,. FREQUENCY 
American Time Products, Bulova Watch Co., Inc., 

6nO Woodside Ave., Woodside, N. Y. .•................ p 1083 
Austron, InC., 10214 N. Interregional Hwy., Austin, Tex. 
Basler Electric Co., Box 269, Highland, m. 
Bulova Watch Co., Inc., Elctrns. Div., Servo Prods., 61·20 Woodside Ave., 

Woodside, N. Y. 
CML Inc., 350 Leland Ave., Plainfield, N. I. ..... . . . . . .. P 1891, 1892 
California Instrs. Corp., 3511 Midway Dr" 'San Diego, Calif. ' 
Electronic Research Assoc. llIe., 67 Sand Park Rd.; Cedar Grove, N. I. 

P 1935 
Electronic Resources, Inc., 4561 Colorado Blvd., Los Angeles, Cal. P 1667 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. ....... P 1942,1943 
Fork Standards.lnc.; 213 Main St., West Chicago, III ....... " 'p 1099 
General Electric Co., Elctrn. Comp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Gibbs Mfg. & Research Corp.,450 N. Main St, lanesville, Wisc. P 1105 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y." P 2041 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Pioneer Magnetics Inc., 1745 Berkeley St, Santa Monica, Calif. 
Sorensen Operation, Richards Ave., Norwalk, Conn. 
Transformer ElectroniCS Co., Box 910, Boulder, Colo. 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Allis'Chalmers, Box 512, Milwaukee, Wise. 
American Electronics, Inc.,'1600 E. Valencia Dr., Fullerton, Calif. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. I. 
Applied Eletrns. Corp. of N. I., Box 43,Metuchen, N. J. 
Autronies Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
lotron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Collins Radio Co., Dallas, Texas 
English Elec. Co., lid., English Elee. House Strand,london, W.C. 2, Eng. 
Inet·Power, 711 W. Knox St., Gardena, Calif. ' 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
Nova Elec. Mfg. Co., 102 Rte. 46, Saddle Brook, N. J. 
Task Corporation,Box 3999, Anaheim,Calif. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

REGULATORS & REFERENCES, SILICON-
ALSO SEE DIODES. ZENER 

Beckman Instr., Inc., Cedar GroveOper., 89 Commerce Rd., CedarGrove,N. Y 
California Sys. Camp., Inc., 9116 Independence, Chatsworth; Cal. 
Centralab Elctrn., Div., 5757 N. Gr"n Bay Ave., Milwaukee, Wise. 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn. 
£.Tronics, 5901 Noble Ave., Van Nuys, Calif. 
Elcor Di •. , Halliburton Co., 2431 Linden lane, Silver Spring, Md. P 1919 
General Electric Co., Elctrn. Comp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Hughes Aircraft Co., 500 Superior Ave., Newpo'rt Beach, Calif. 
Instrulab, Inc., 1205 Lamar St, Dayton, Ohio 
International Rectifier, 233 Kansas St, EI Segundo, Calit P 2524-2526 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. .. P 1983,1992, 1993 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 

P 2602 
Transitron Elctrn. Corp., 168·182 Albion St., Wakefield, Mass.... P 2620 
Trio laboratories Inc., 80 DuPont St, Plainview, N. Y. . . . .. P 2109 
Victor"n Instr. Oiv., 10101 Woodland Ave., Cleveland, Ohio 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Burns & Towne, Inc., 18·36 Granite St., Haverhill, Mass. 
Componenents, Inc., Sencor Div., 3540 W. Osborn Rd., Phoenix, Ariz. 
Computer Diode Corp., Pollitt Dr:, Fair Lawn, N. J. 
Devices Jar In!ustry, 175 McClellan Hwy., Boston, Mass. 
Eastern Dynamics, Inc., Box 276, Bloomfield,Conn. 
Eastron Corp., 25 Locust,st., Haverhill, Mass. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
Microsemiconductor Corp., 11250 Playa Ct., Culver City, Calif. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N, Y. 
Pastoriza Div. Analog Devices, Inc., 221 Filth St., Cambridge, Mass. 
Power Components Inc., Box 421, Scottdale, Pa. . 
Rapid Electric Co., 1300 Hersehell St., Bronx, N. Y. 
Sarkes Tarzian, Inc., 415 N. College Ave., Bloomington, Ind. 
Semicon Inc., Sweetwater Ave., Bedford, Mass. 
Semiconductor Devices, Inc., 1353 E. Edinger St.,Santa Ana, Calif. 
Semitronies Corp., 265 Canal St., New York, N. Y. 
Stable Dynamies Corp., 8098 Engineer Rd., San Diego, Calif. 
TRWElectronies, 1100 Glendon Ave., los Angeles, Calif. 
Tech·Neon, 16th Ave. & F St., S. Belmar, N. J. 
Western Semiconductors, Inc., 2200 S. Fairview St., Santa Ana, Calif. 

REGULAtORS & STABILIZERS. VOLTAGE
ALSO SEE TRANSFORMERS. VOLTAGE 
REGULATING 

Abbett Transistor labs, Inc., 5200 W. lefferson Blvd., Los Angeles, Calif. 
Acme Electric Corp., 28 Water St., Cuba, N.Y. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, TeX: 
AYlel Corp., 1130 E. Cypress St, Covina, Cal,if. ............. P1865 
Basler Electric Co., Box 269, Highland, III. ................. P 1018 
Beckman Instr.,'lnc., Cedar Groye Oper., 89 Commerce Rd., Cedar Grove, N. I. 
Beckman Instr. Inc., Helipot Oiv., 2500 Harbor Blvd., Fullerton, CaIH. 

p1592 
Burr·Brown Research Corp., Inl'l. Airportlnd, Pk., Tucson, Ariz. 

CML Inc., 350 leland Ave., Plainfield, .N.I. ................ P IB9D 
Calffornia Instrs. Corp., 3511 Midway Dr., San Oiego, Calif. 
California Instruments Corp., Elin Div., 3511 Midway Dr., San Diego, Cal. 

P 1358 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cai; 
Cober E1ctrns., Inc., 7 Gllason AVe., Stamford, Conn.. ... , .• , p 1657 
Data Device Corp., Dept 17, 100 Tech St,Hicksville, N.Y. P 776,2665 
Dressen-iiarnes Elctrns. Corp., 250 N. Vlnedo Ave.,. Pasadena, Calif. 

p1907 
£.Tronics, 5901 Noble Ave" Van Nays, Calif. 
Elcor Oiv., Halliburton Co., 2431 linden lane, Silver Spring, Md;·p 1919 
Eleclronic Research Assoc. Inc., 67 Sand Park Rd., Ceda/Grove, II. I. 

Electronic Reiourcas, Inc., 4561 Colorado Blvd., Los Angeles, Cai. 
P 1935 

Elgar Corp., 815UngineerRd.;.San·Oi'Ko, Calif •.. ',.:. P 1942,1943 
Elgin Electronics, Inc., 2035 W. 12th St., Box 1318, Erie, Pa. '.' P 1636 
Flight Systems, Inc., Box 25, Mechanicsburg, Pa. ........... P 2238 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. P 1387 
Gar Enterprises, 2031 N. Lincoln Ave., Pasadena, Calif. ....... P 1390 . 

: General Electric Co., ElctrD. Camp. Sales Oper.; 1 River Rd., Schenectady, N. Y. 
P 1957-1959 

General Magneties Inc., 135 Bloomfield Ave., Bloomfield, N. I. 
p1034,1036 

Glenlronicslnc., 748E. Alosta, U.S. Hwy. 66, Glendora, Calif. .• p 1960 
Helix Research Assoes., Inc., 8384 Hercules St., La Mesa, Calif. p 2790 
International Rectifier, 233 Kansas St, EI Segundo, Calif. 
Julie Research lab Inc., 211 W. 61st SI., New York, N. Y. .... p 1414 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. 

p 1972,1973, 197B, 19BO, 1988, 1994 
Kilovolt Corp., 238 High St, Hackensatk, N. I. 
Macarr, Inc., 4.360 Bullard Ave., New York, N. Y. ....•...... P 2042 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. ..... p 2295 
Mid·Eastern Industries, Inc., 660 Jerusalem Rd., Scotch Plains, N. I. 

, p 2047, 2049 
NWL, Inc., Box 455, .Trenton, N. I. .. .. .. .. .. .. .. .. p 2868 
North Electric Co., Electronetics DiY., 553 S. Market'SI., Galion, Ohio 
Philbrick/Nexus Research, 17 Allied Dr. at Rle. 128, Dedham, Mass. 

P 538 
Pioneer Magnetics Inc., 1745 Berkeley St., Santa Monica, Calif. 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. 
RO Assoes., Inc., 3705 Haven Ave., Menlo Park, Cal. ........ p 2086 
Rosemount Plug·ln Inc., Component Sales, 1416 LebanonJlft., Nashville, Tenn. 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Signalite, Inc., 1933 Heck Ave., Neptune, N. I. 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, III.. . . . . . . p 2089 
Sorensen Operation, Richards Ave., Norwalk, Conn. ... p 2105 
Slevens·Arnold, Inc., 7 Elkins St, S. Boston, Mass. p 2921 
Superior Electric Co., 1000 Middle St., Bristol, Conn. ... . . . . . . P 2098 
Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. 
Technipower, Inc., Benrus Center, Ridgefield, Conn. . . . . . . . . p 2112 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. .......... p 1053 
Todd Prods. Corp., 28 Laurel St, Hicksville, N. Y. 
Transformer Electronics Co., Box 910, Boulder, Colo. .. p 2122,2123 
TransHron Elctrn. Corp., 168·182 Albion St., Wakefield, Mass. . . . p 2620 
Trio Laboratories Inc., 80 DuPont St, Plainview, II. Y.......... p 2109 
Trygon Electronics Inc., 111 Pleasant Ave., Roosevelt N. Y. 
Universal Voltronics Corp., 27 Radio Circle Dr., Mt. Kisco, N. Y. p 2137 
Victoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt Pleasant Ave., Livingston, N. J. 

p 2117 
Wanlass Electric Co.,lnduSirial Prods. O/v., 1540 E. Edinger, Santa Ana, Calif. 

p 2148 
Wanlass Elec. Co., Instrs. O/v., 1540 E.Edinger Ave., Santa Ana, Cal. 

p 2149 
Wanlass Electric Co., 2175 S. Grand Ave., Santa Ana, Calif. .... p 2147 
Ward Leonam, 31 South St, Mount Vernon, N. Y. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Advanced Energy Conversion, 1918 Menalto Ave., Menlo Park, Calif. 
Allis·Chalmers, Box 512, Milwaukee, Wise. 
American Electronies, Inc., 1600 E. Valencia Dr., Fullerton, Calif. 
American Rectifier Corp., 116·15 15th Ave., College Point, N .. Y. 
Applied Elctrns. Corp. ofN, J., Box 43, Metuchen, N. I. 
Arizona Elctrns., Inc., Drawer AE, Benson, Ariz. 
Atlas Controls & Twinco, 10 Cheney St., Dorchester, Mass. 
Autronies Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Barnes & Reinecke Inc., 351 E. Ohio St., Chicago, III. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. I. 
Burns & Towne, Inc., 18·36 Granite st., Haverhill, Mass. 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Central Transformer Co., 850 W: Jackson Blvd., Chicago, ill. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Cyberex Inc., 4399 Industrial Vkwy., Willoughby, Ohio 
Data Royal Corp., 8014 .Armour St., San Diego, Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., .Erie, Pa. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
English Elec. Co., Ltd., English Elee. House Strand, london, w.e, 2, Eng. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Firing Circuits, Inc., Muller Ave., Norwalk, Conn. . 
Forest Elee. Co., 1001 North 25th Ave., Melrose Park, III. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Glenn Pacific, 703·37thAve., Oakland, Calif. 
Globe Exploration Co., Inc., Box 12338, EI Paso, Tex. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Hamilton Elctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 

'. Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
Honeywell, Inc., Aerospace & Def. Grp., 27014thAve. S.,Minneapolis, Minn. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
loliet Control Corp., Maple & BentOll, Box 751, Joliet, III. 
Kell, George, Ltd., 48lesmill Rd., Don Mills, Ont., Can. 
Leece·Neville Co., 1374 East 51st St., Cleveland, Ohio 
Leland AirborneProducts, Div. of AMF Co., Box 128, Vandalia, Ohio 
Loyola lruillstries, Inc., 155 ArenaSt, EI Segundo, Calif. 
Mag·Con Engineering Co., 85 Richardson St., S,E.,St. Paul, Minn. 



-Magnetics, Inc., com~onents Div., Box 391, Butler, Pa. 
Microdot Magnetics, Inc., 5960 Boweroft St., Los Angeles, Calif. 
Modular Circuits Inc., 4420 Transmission Rd., Plloenix, Ariz. 
Modular Devices, Inc.,. 1265 West 135th st., Gardena, Calif. 
Mullard, Inc., 100 finn ct, Farmingdale, N. Y. 
NH Research, Inc., 1510 S. lyon St., Santa Ana, Cain. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Oeco Corp., 712 S. E. Hawthorne Blvd., PorUand, Ore. 
Pace-Tronics, Inc., 46 Main St., Newark, N. J. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Pastoriza Div. Analog Devices, Inc., 221 Filth st., Cambridge, Mass. 
Pentronics Corp., 10 Cheney St., Dorchester, Mass. 
Pennavolt Transformers, Inc., 1901 S. Lafayette St., S. Bend, Ind. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth st., Bridgeport, Pa. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Radiation Devices Co., Box 8450, Baltimore, Md. 
Rapid Electric Co., 1300 Herschell St, Bronx, N. Y. 
Relco Products, Inc., 5594 E. lefferson Ave., Denver, Colo. 
SKG Associates, Inc., 206 Eustis st., Boston, Mass. 
Stable Dynamics Corp., 8098 EnJineer Rd., San Diego, ·Calif. 
Sylvania Lighting Prods., Sylvama Electric Prods., Inc., Danvers, Mass. 
T & T Controls Co., Inc., Box 171, Media, Pa. 
Task Corporation, Box 3999, Anaheim, Calif. 
Tel·lnstrument Elclrns. Corp., 728 Garden st., Carlstadt, N. I. 
Terado Corp., 1068 Raymond Av~, St Paul, Minn. 
Triad Distributor DiY., 305 N. Briant st., Huntington, Ind. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varadyne, Inc., 1805 Colorado Ave., Santa Monica, Cain. 
Welco Inds. Inc., 0027 Shell Ave., Cincinnati, Ohio 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 
Westem Semiconductors, Inc., 2200 S. Fairview St., Santa Ana, Calif. 
Westem Technical Assocs., 80x 727, Miraleste, Calif. 

RELAY COVERS, CASES, ENCLOSURES-SEE 
CANS. RELAY 

RELAY TOOLS-SEE TOOLS, RELAY SERVICING 

RELAYS, ANTENNA-SEE RELAYS, R·F 
(INCLUDING ANTENNA: & COAXIAL) 

RELAYS. AUDIO OPERATED-SEE RELAYS, 
FREQUENCY SELECTIVE 

RELAYS. CIRCUIT BOARD MOUNTING 
Adms , WasDake Co., 1025 N. Michigan St., Elkliart, Ind. 

p 2175,2177-2182,2187,2188,2192 
Aemco DiY. Mldtu Inc., 10 Stat. St, MIIUIa, Mlnn. ....... p 2193 
Airpu EllclrOnlcs, Inc. S.milllil Dlv., Box 8488, Ft. Laudlrdale, Fla. 
American ZetUer, Inc., 897 Ranllollh An., Casta Mlsa, Calff. 

P 2194.2195 
Artisan Elctms. Corp., 5 Eastman's Rd. Pal'slppan" N. I. ...... P 2199 
AllU1at1c Caotrols DiY., 20D E. Damiels Rd., Palatine, III. ...... p 2205 
Babcock Rt/aJS, 35D1 Harbtlr liYd. Costa Masl, Calff. p 2200-2203 
Bourn, IIC., Trillp.t Dir., 1200 CDlullbia An. Riverside, CatH. 
Clare, C. P., 'Co. 3101 Pratt BIYd., C~_ ID. •••••.• p 2209-2214 
Cota-CoU CD. lie., 57 ParDion An. ProvidIBeI, R. I. ......... p 2218 
Cauch, S. DIr., 3 Arli_ st. North Quincy, Min. •••••..•• p 2219 
Data Dnice Carp. Dept 17, 100 Tech st. Hickullle, I. Y. 
DeIIrOI Contrels, 2745 South 19tto St, Milwlukee, WIse. • • • • • • p 2223 
Douglas RaDdaD, hlc., 8 Pawcatuck Ava. Westerly, R. I. .. p 2220-2222 
Earlla Siglal Olr., E. W. Bliss Ca., 738 Federal st. Davenport, Iowa 

. P 2204 
Electranic Conlnlls Inc., 141 Dan~ury Rd., Wittln, CUR. 
EleclrOnia Specialty Ca., 1_ N. E. Sa~ Blvd. PtrtJand, Ora. p 2225 
FIID Oimens!aa Ioc., Box 483, Prlncetol, N. I. ..••.•....... P 2237 
flight Syste~ Inc. Box 25, Mmnlcsllurr. PI. /........... P 2238 
Q.V ConlrOls lie., 101 Ollnlr Pkwy., LlYingstan, H. I. .. • . • . . • . p 2239 
G ... al Electric CD. Eletrn. CIII,. Sales Oper., 1 River Rd., MeneBtady, N. T. 

p 2240.2241 
GlipIJJ:&lrton Inc., 107 N. HictlalJ St, ArlingtOn HilS., III. ... P 2242 
G.ardian Calfforala. 5755 Camille Ava., Culver City, CalH. ..•. P 1039 
Hart Compo_ellis, Adlanee Rliay Olv. Olk ElaclrO/Natlcs Corp. 

CrystaILake,IIL .: ........................... p2253-2255 
HstIIawa" 5250 E. Evans Ava., Denver, CIIt. .... • .. .. .. ... p 2257 
Hf.G Ine. $prinl St , Raute 75, Windsor Loc~ COIUI. 

p 2258-2263.2265-2267 
HI'; Industrial ProiL, 112 Parkway Or. s., HaapPIUP, I. Y. •• p 2270 
ITT leaalnp Dil. 970 McLatglrlin Ava., San lUll, Cain. .....• p 2273 
fao.SwItcII Carp., 2855 Ralldtlp~ St, Costa Mell, Calli. . . . • . p 783 
Kelvill, 5919 Nable Ava., Van Nu!s, Cain. ...... .. .. .. • .. .. P 2399 
Kidde, lVaHar & Ca., Inc., 675 Main St., Belleville; H. J. 
Ktrnaan Instruments Carp., 15 Burke La., Syosset, I. T. .•... p 2281 
Leach Corp. 5915 Avalon Bin., Los Anpl~ CII. . •. ••• . . . p 2282 
Liber\yCanll'Ols,RF05,IIIIet,III ...................... p 2288 
Maln,craIt EI,c. Ca., 5575 N •. L,acIr Ava., Chic .... In. •••• • . p 2292 
New Product EfIIII., inc., 812 Mlnchestar An. WlbasIr, Ind. •• P 2297 
OhraM ManulaCbr~ng Ct., 3635 Hawanl St, Skukle, III. .•••• P 2300 
Pareil:o Inc., 21181 Avenldl Ae...,uurto, San liaR ea,lstrano, CaIH. 

\> 2302-2304, 2306.2307 
Pblpps Pmlslaa Prads., 7641 Densman Ava., Van No,., Calff. p 2309 
Potter & Irllllllleid Olv., AMF, 1200 E. 1ktIdway, Princetot, lid. . 

p 2311-2318 
Price Electric Carp. E. Cbu~ & 2nd Sta., Frederick, Md. •••.. p 2320 
RIM CulrOls, Dlstr. _ Sac., 3581 W. Addisll St., Chlcqo, III. 

. . p 2228. 22:11, 2334 
RBM Cantrols Dil. Ecsax lat'. Inc.; 131 Gadfny, Logansport, ind. 

. p 2228,2230,2234 
Ramrac COIIpGllnts, lne., 3Hi5 Slst st. WlDdsldl, H. Y. .•.•. p 2:\21 
Scbrack Electrical Sales Carp., 1140 Brudwlrr, New Yorll, N. Y. 

. .. . . .. p 2324. 2325 
Sigma Inslrlmeills Ine. 170. Pesrl St,Brafrrlree, Mass. .•••• •• p 2327 
Solid State actm: CIrp., 15321 Rayen St, s.Pulvadl, CII. .•.. p 2323 
T.lldyue Ralays, 3155 W. a SltUado BIYd., llawtbaml, Cain. 

p 2328.2329 
UninrsliRaIay Clrp. .f2 WIrite St., New YorI!, I. Y. .. p 2332 

Wastllghousl Air Brak. Ca., A.rospace Dept, $winNla P.O., pm_lIh, PI. 
p 2334-2344,2346,2347 

wallo~k Sillais Inc., 2J3 Brlnchpart AYI., Lelll BIIncb, I. I. P 2333 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Eleetric Co., 400 N. Wolf Rd., Northlake, III. 
Automatic Switch Co., 51).56 Hanover Rd., Florham Park, N. J. 
Barber.colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Barron Controls & Relay Corp., 3 N. Barron Blvd., Grayslake, III. 
Branson Corporation, P.O. Box 845, Denville, N. I. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Compac Engrg., 845 Commercial St, San Jose, Calif. 
Donneyer Inds., 3418 Milwaukee Ave., Chicago, III. 
Elee-Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Electro-Tec Corp., Box 667, Ormond Beach, Fla. 
English Elec. Co., ltd., English E1ee. House Strand, London, W.C. 2, Eng. 
Fisher-Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
General Reed Co., Box 858, Clark, N. I. 
Guide Industries/Inc., 11855 Wicks St., Sun Valley, Calif. 
H·B Instrument Co., American & Bristol SIs., Philadelphia, Pa. 
Hi·Spec Electronics Corp., 1000 lawrence Dr., Newbury Park, Calif. 
H.Spec EleclrOnies Corp., E. Church & 2nd Sts., Frederick, Md. 
Hillburn Rela, Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Instrument Resistors Co., Inc., 503 Adamston Rd., 8rick Town, N. I. 
laldlnpr Mil. Co., Inc .• 1921 W. Hubbard St., Chicago, ill. 
Life·lnslrument Co., Inc., 165 Brook St, Franklin, Mass. 
Line Electric Co., U.s. Hwy. 287, Parsippany, N. J. 
Matr~ Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Printact Relay Div., Executona, Inc., 47·37 Austell PI., L I. C., fl. Y. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Scherma, F. A. Mfg. Co., Inc., 424 Broome st., New York, N. Y. 
Self.()rganizing Systems, Inc., 3121 Benton, Garland, Tex. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers-Dunn, Inc., Lambs Rd., Pibnan, N. J. 
Thermosen Inc., 375 Fairfield Ave., Stamford, Conn. 
Tokyo Elec. Co., Ltd., 1", I·Chome, Uchi·Kanda, Chiyoda-ku, Tokyo, lap. 
Val1luard Relay Corp., 225 Cortland St., lindenhurst N. Y. 
Welch Relay Oiv., 1871 S. Orange Dr., los Angeles, Calif. 

RELAYS. COAXIAL-SEE RELAYS, R·F \ 
(INCLUDING ANTENNA & COAXIAL) 

RELAYS. CONTACT-SEE RELAYS. POWER 

RE~~'AfiflIT:L s~t:.ti"JI~T~:~ YS, 

RELAYS. CURRENT SENSING 
Automatic ConlrOls Oir., 20D E. Daniels Rd. Palatine, ID. 
ConlrOl Data Corp., Malletic Products Oper., 775 Colorada Ave. 5., 
Mlnleapoll~Mlnn ................... ; .............. p 1023 

Flight Systems, Inc., Ba. 25, Mechanicsbutt. PI. ........... p 2238 
General aactric Ca., Elclrl1. Camp. Sales Oper. 1 River Rd., Schenactady, H. Y. 

p 2241 
Hf.G Inc., Spring st. I Rille 75, WlIldSGr L.~ Coni. p 2260. 2263 
Hf.G industrial Prods. 112 fllrkway Dr. s.. HauPPIUII, II. Y. 
Le&illk, DiY., .f2 Central Ave., FlII'IU!idale, N. Y. • • . . . . . . . • p 2287 
Potter .. Brlmftlld DiI., AMF, 1200 E. BroadWay, PrlIIC8!oI, Ind. p 2315 
RIM Cantral, Olstr. IItkl£ Sae. 3511 W. Adilson St., Chlcap, IlL· 
RIM CnlrOls Dlv., Esan Ilfl. Inc. 131 GadIreJ, LoPllS\lorl, lid. 
Te.po Instr. lac. E. Bethpage Rd. PIIIMIew, N. Y. .......... p 1053 
Universal Relay C.rp. 42 WIIfte St., New York, N. Y. 
Westinghouse E1ee. Corp. Rltay.lnstr. Dir., Pille" Orange Sta., Newark, N. I. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Swftch Co., 51).56 Hanover Rd., Florham Park, N. J. 
Autronics Corp., 180 N. Vlnedo Ave., Pasadena, Calif. 
General Automatic Corp., 235 W. First st., Bayonne, N. J. 
Giannini·Votlex, 12140 E. Rivera· Rd., Whittier, Calif. • 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Hoagland Instrument Co., 65 ChestnUt St., P.O. Box 830, Red Bank, N. I. 
Inet-Power, 711 W. Knox St, Gardena, Calif. 
Instrumentation & Control 51s. inc., 129 W. Laura, AddiSon, III. 
Sensor Corp., 97 Indian Field Rd., Greanwich, Conn. 
Texas Instruments, Inc., 34 Forest st., Attleboro, Mass. 

RELAYS. DIFFERENTIAL . 
Clare, c. p. , CD. 3101 Pratt Blvd., Chicago, III. 
Data Device Corp. Dept 17, 100 Teeh St.,Hlcksville, H. Y. 
Fffth Dimension lac., Box 483, Princaten, I. I. 
Gentral Electric C •• , E1ctm. CUllp. Saln Opar., 1 RIY8I Rd., Schlnectad" I. Y. 
Grigsby·Barton Inc., 107 N. Hickory St., ArllngtGn HgIa., IU. 
Guardian California, 5755 CamHI. Ava., Cnr City, CIliH. 
Hart Compone~ Adanci Re,., Olv., Oak E1ectra/Hetics Carp., 
Crystal~ln ............. " .................... p 2247 

Hf.G Indastrlal PredL, 112 Parkway Dr. s.. IlaupPlUI" N. Y. 
lso-Switch Clrp., 2955 Randalph St., Costa Masa, CalM. . . . . . p 783 
Kelvin, 5919 Noble AVI., Van NUJ~ CIIH. 
Kepco Inc., 131-38 Sanltrd AN., Fllshhlr. I. Y. .••.•..••... p 1999 
La March. MIg. Ca., 102 BladroCk Dr., Des Pllines, III. 
Nlpptn aec. Haw Yark lac., 20D Park An., Haw York, N. Y. 
Parelc8 hie., 26181 AYlnida Alropaorto, San Illn Capistmo, Calif. 
PoIIer' BrImfield DiY. AMF, 120HIIrDadwaJ, Princeton, lad. 
RIM ColII'Dls, Distr. MkI£ Sec., 3501 W. Addlun St., Chlcqa, IlL 
RIM CDnIrDIs DiY., Elsax lat'. Inc., 131 G.dIre" LOPlIPort, lad. 
Sigma Instramanll Ine. 170 Pea~ St., Bralntrel, Mass. 
Univer811 Ra,., Corp., 42 White St., New Yort, JI. Y. 
WlCllne Inc., 35 S. St. Cla~ St. DQlDn, Ohio 
Wanlass Electric Co., 2175 S. Grud An. Seate Ana, Cain. 
lestillluuse Elec. Coif" RelatlrISIr. Olv., Plalll & 0I11III SIs:, Newart, H. I. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Switch Co., 51).56 Hanover Rd., ~Iorham Park, N. I. '" 
Barber-Colman Co., Dept S, 12116 Rock St, Rockford, III. 
English E1ee. Co., ltd., English E1ee. House strand, London, W.C. 2, Eng. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
Hariman Electrical MIg. Co., 173 N. Diamond St, Mansfield, Ohio 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Av~ S., Minneapolis, Minn. 

RELAYS. GENERAL PURPOSE 

La Marche MIg. Co., 106 Bradrock Dr., Des Plains, III. 
Ule Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
MKC' Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Printact Relay Div., Executone, Inc., 47·37 Austell PI., L. I. C., N. Y. 
Rtlays, Inc., 162 West 83rd St., New York, N. Y. 
Rochester Instr. Syste~ Inc., 275 N. Union st., Rochester, N. Y. 
Scherm., F. A. Mfg. Co., Inc., 424 Broome St., New York, N. Y. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 

, Standard Relay Corp., 40 Dale st., Pinelawn, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pibnan, N. J. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Tia Electric Co., 17g.M Alexander St., Princeton, N. J. 

RELAYS •. ELECTROsTRICTIVE 
Nlppal E11c. New York Ine., 21!O Park AYI., Haw Yark, I. Y. 
RIM ConlrOls, Bistr. MkI(, Sec., 3501 W. Addlsln st. C~Icat: .. AL 
RBM ClIIrOls Olv., blllinfi. lac., 131 Godlrly, Lo(llllfor!, hid. 
Rochester Instr. Systems, Inc., 275 N. Union St, Rochester, N. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 

RELAYS. FREQUENCY SELECTIVE 
BUldI., 1l1li1 G. Ca., Township Line & IDly RdL, PIyIIouth MattIIr. PI. 
Brlrnco ConlrOk Olv., Ledll hie., Collep , Sauth, Piqua, Obla.. p 2286 
OaagllS Randa", Inc., 6 Pmabrck Ava., Wlsterr" R. I. •...•• p 2222 
Ellmnlc $JtctaJty Ct., 189110 H. E. Sud! Blvd., Portland, Ora. 
General Electric Ca., Eictra. Camp. SailS 0plI., 1 River Rd., Sclrluectady, I. Y. 

p 2241 
Guanliln CalHomll, 5755 Clmlill An., Culver City, CaiN. .... p 1039 
Guardian Electric MIl- Ca., 1550 W. CamD An., C'icegl, III. 
1·a.T lostrs. Inc., lax 1118, Naw Hmn, Conn. 
Kidde, Waller & Ca., Inc., 675 Main St, BellavHIe, H. J. 
luIitek, Oir., .f2 Clnlrll An., FarmlRgdala, N. Y. . . .. . . • . . . p 2287 
MesOl ElcIrOs., Inc., 380 Cottage St., Rachlster, N. Y. 
NateI E1ctm. Industrlas, lne., 7129 Gerald An., Vln NUJ' Cilif. 
H",... EIIc. Haw Ya Inc. 2DO fllrk Ava., Haw YarIi, N. Y. 
North Hills EllcIrOnics lac., Alexander PI., Glen Cm, I. Y. .... p 1046 
OKI Elctrns. al Americe Inc., 500/506 S.E. 24th St., Fl Lauderdall, Fit 

p 2301 
RavIn EleclrOnics, Inc., 101 W. AIa.lda Ava., Burllallk, Calif. .. p 1705 
Solid state E1ctm. Corp., 15321 Rayea St., Se~ulvadl, Cal p 2323,2792 
stmns-Amold, Inc., 7 Eitins St., S. Boston, Mass. 
Tlm,llnstr. Inc., E. Betirpage Rd. Plalnvle., N. Y. .......... p 1053 
Univlrsal Rela, Carp., 42 White St., Naw York, H. Y. 
WacUnI lac., 35 S. St. Clair St., DIJIeQ, Ohla 
WestIngIIluSI E11c. Calf., Relay.lastr. Olv. Plan. & Orange SIs. NIWII'II, N. L 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Alpha Electronic Services. 344 N. State College Blvd., Orange, CalK. 
Automatic Switch Co., 51).56 Hanover Rd., Aorham Park, N. I. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, CalK. 
Betamite Elctm. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Cammunication Electronics, 6006 Executive Blvd., RockvRle, Md. 
English Elec. Co., Ltd., Engiish Elee. "ouse strand, london,.W.C. 2, Eng. 
"artman Electrical Mig. Co., 173 N. Diamond St., Mansfield, Ohio 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Standard Relay Corp., 40 Dale st., Pinelawn, N. Y. 
Struthers-Dunn, Inc., Lambs Rd., Pibnan, N. I. 
Trlpac Corp. of Amer., 30 W. Hamilton Ave., Englewood; N. I. 

RELAYS. GENERAL PURPOSE 
Adams & WISUake Co. 102511. Mlchipl St., Elkhart, Ind. p 2175.2191 
AlDlco Div., Mldtu IDe. 10 Stale St., MauUta, Mlan. ....... p 2193 
American Zettllr, Inc., 697 RaadDiph Avl., Costa lIesa, Calff. 

p 2194.2195 
Artisan Elctros. Carp., 5 EasllaJr's Rd., Parsippany, I. I. ... . .. P 2199 
Automatic CnlrOls Olv. 200 E. Damlels Rd., Palatinl, 10. P 2206.2207 
BalM:tck Relays, 3501 Halller Blvd., Costa 1Iteu, Calif. P 2200-2203 
Bourns, Inc., T~rapet Ow., 12l1li Colembia An., RiY8rsida, CaIn. 
Chicago Dynamic IndL Inc., 1n5 Diverse, Blvd., C~icagl, 10. 
Clara, C. P., , Ca., 3101 Pratt BIYd., Chlcap, 10. ..• • • • . • • • • P ·2215 
Co.nactor Carp. 6025 N. Keyatenl AVI., Chiclp, III. ........ P 893 
Couch, S. Oiv., 3 A~ingtO. St, Nurth Quincy, Mils. •.••....• P 2219 
DII. atclrOnics lac., BIx 1119, Collmba, Hebr. 
DeiIrOI ConlrOls, 2745 Seuth 19th st. Mllwlulrll, Wile. ••••.•• P 2223 
Doullas Randell, Inc., 8 Pawcatuck Ave., Wested" R. I. ;..... P 2222 
Eagll Sipal DiY., E. W. Bliss Ca., 738 Fedara! st. Dannpart, 1m 

P 2204 
alctranic Cantrals Inc., 141 Oaublry Rd. Willen, CIlIA. ...... P 2224 
Electllnic Specialty Ca., 1_ N. E. Sandy Blvd. Ptrtiand, Ora. P 2225 
C.V COIlrOls Inc., 181 Okner Pkwy., LlYlngstan, I. I. ..• • . • . . P 2239 
Genaral aectric Co., Elctra. COllp. Sales 0plI. 1 River Rd., Scillnectady, I. Y. 

p2241 
Grlpby-Barton lne., 107 N. HIckGrr St., Arlluctoa Hgis., I.. ... P 2242 
Guardian California, 5755 Camillt Ava., Culver City, 1:1111. ..•• P 1039 
G1iardlat EI.ctrlc Mfg. Ct., 1550 W. CamU An., CIllcap,IU... p 2243 
Hart COIIIpUlellls, Advance Ra,., Dir., Oak EltcIrO/Hatics Corp. 

Crystallake,11L ............................. P 2246.2247 
Hf.G Inc., Sprlal St. , Raute 75, W'mdsor Loeb, Cnn. 

- p 2259.2261.,2262.2265.2267 
Hl.fIladustrial Prods., 112 Parkway Dr. 5., HluHlule, N. Y. .• p 2271 
IBM Corp., Ind. Preds. Mktg., Dlpt EEM, 1271 AVI. of Americal, 

NawYDIII,I.Y .................. ; ................ P 2276 
m lalninp Div., 970 MoLa.lillln Ave., San Josa, CaUl. . .... , p 2273 
Klddl, Waiter & CI. Inc. 675 Mlln St., BellelUla, N. I. 
Kurman InsIrOmlnll Corp., 15 Burke La. s,esset, I. T.. . P 2279,2281 
Leach Carp., 5915 Avalol Blvd., Los AIIple, Cal • . • . . . . . • p 2282 
L~ertr CatIrOI, RFD 5, 11lia!, HI. .. .. .... .. .. • .. • P 2288-2290 
Maplcralt Elec. C •• , 5575 N. L7nch All., Chicago, III •• p 2292, 2293 
Napar, E. V. Labs, lac., 2lMln.rhaval Bid. Pt Wasb. N. Y. 
Nlppen alC. Haw YDIIIIec., 200 Park An., IIIW Yark, I. Y. 
Obmlta Manufacturing C •• , 3635 Howard St., Skokie, III .•• • • . II 2300 
OKi Bctrns. of Alarica lac., 500/506 s.E. 24th St, ft. Laadardall, Fta: 

P 2301 
PaIiIeO IRe. 28181 Avenida Aerlpuurto, San luan I:IPIstraIlO, earn.·' 

P 2302-2304.2306,2307 
PMca/FenI Carp., C • TIep Sta.,Pbnlll~bla, PI. 
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RELAYS. GENERAL PURPOSE (Cont'dl 

Petter & 8nunfield DiY., AMF, 1200 E. Broadway, Princeton, Ind. 
p. 2311,2312 

Price Electric .Corp., E, Church & 2nd Sts., Frederick,Md. ••... p 2320 
RBM Controls, Distr.lIktg. Sac., 3501 W. Addison St, Chlcag8, ilL 

p 2228,2229 
RBM Centrols DiY. Essex Infl. Inc., 131 Godfrey, Logansport, Ind. 

p. 2228, 2229 
Remvac Campioerits, Inc., 37-55 61st St., Woodside, H. Y. ..... p 2321 
Schlack ~I Sales Carp., 1140 Broadway, Hew·York, N. Y. p 2324 
Sigma IIIstruments Inc., 170 P,arl St, Brelnfree, Mess. 
SipI.a Internationallnstrsc, 88 Marsh Hill Rd., Orang., Coon. ... p 2326 
Solid SIeta £lelm. Corp., 15321 Rayen St, Sep.lveda, Cal .... p 2323 
Sorenson lighted Controls, Inc;, 530 Oakwoed Ave., West Hartford, Conn. 
Stevens-Arnold; Inc., 7 Elkins St, S. 8oston, Mass. • 
Teledyne Relays, 3155 W. EI Sapndo Blvd., ifawtborne, CalK. .. p 2329 
Univeml Relay Corp., 42 Y/lIIIe St, New York, N. Y. ......... . p 2332 
Wardl.etaan, 31 South St, Mount Yernon, N. Y. 
Westinghme Air Breke Co .. AeroSilace Dept, Swissvele P.O., Pittsburgh, Pa. 

p 2334-2341, 2345-2347 
Westinghme Elec. Corp., Relay4nstr. DiY., Plane & Orange SIS., Newark, N. J. 
Wheelock Signals lac., 273 Branchport Ave., Long Branch, N. I. P 2333 
Zenrad Contrels Co., 1575 AU., Santa Barbara, CalK.. . .. . . . p 1056 
Allen-Bradley Co., 1201 SouUt 2nd St, Milwaukee, WISC. 
Allied COIItrol Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Automatic Switch Co., 50-56 Hanover Rd., Rorham Park,N. J. 
Branson Corporation, P.O. Box 845, Cenville, N. I. 
Clark Control DiY., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Cornell·Dubilier Electronics, 50 Paris St, Newark, N. J. 
Cufler·Hammer, Inc.,4201 N. 27 St, Milwaukee, Wisc. 
Davis Electric Co., P.O. Box 38, Cape Girardeau, Mo. 
Ebert (Ietrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Electro-Tec Corp., Box 667, Ormond Beach, Fla. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
General Automatic Corp., 235 W. First St., Bayonne, N. I. 
General Relay Corp., 20 Mercer St., Dover, N. J. 
Giannin~Voltex.12140 E. Rivera Rd., Whittier, Calif. 
H·B Instrument Co., American & Bristol Sis., Philadelphia, Pa. 
HJS Engineering Co., Box 96, Park Ridge, III. 
H~Spec Electronics Corp., 1000 Lawrence Dr., Newbury Park, Calif. 
H~Spec Electronics Corp., E. Church & 2nd Sts., Frederick, Md. 
HUiburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis, Minn •. 
Honeywell, Residential DiY., 2701 Fourth Ave., S., Minneapolis, Minn. 
ITT Resillential &.Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Jaidinger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
Life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
Machinary Electrification, Inc., S6 Hudson St., Northboro, Mass. 
MackElec. Devices, Inc., 32 Glenside Ave., Wyncote, Pa. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Midtex/Aemco, 10 State St., Mankato, Minn. 
Pacific Relays, !nc., 13915 Saticoy, Van Nuys, Calif. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Printact Relay Div., E,ecutone, Inc., 47·37. Austell PI., l. I. C., N. Y. 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Ra. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Relay Specialties, Inc., 3 Godwin Ave., fair Lawn, N. J. 
Relays, Inc., 162 West 83rd St., New York, N. Y. 
Scherma, f. A. Mfg. Co., Inc., 424 Broome St., New York, N. Y. 
Sealecllic Switch & Relay Co., 6025 N. Keystone, Chicago, III. 
Sierra Elec., 15100 S. Figueroa St., Gardena, Calif. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp., 40 Dale St, Pinel awn, N. Y. 
StruUters-Dunn, Inc., Lambs Rd., Pitman, N. J. 
Tokyo Elec. Co., Ltd., 14-8, I·Chome, Uchi·Kanda, Chiyoda·ku, Tokyo, Jap. 
Vanguard Relay Corp., 225 Cortland St., lindenhurst, N. Y. 
Warco Mfg. Co., 7607 Page Ave., St. louis, Mo. 
Welch Relay DiY., 1871 S. Orange Dr., los Angeles, Calif .. 
Wells, G. Co., 90 Nepperhan llie., Yonkers, NY. 
Westinghouse Elec. Corp., Industrial Group, BOK 868, pnlsburgh, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 

RELAYS. HIGH SPEED . 
Adams & Westlake Co., 1025 N. Michigan St., Elkhart,. Ind. 

P 2175-2182,2187-2192 
ARpax Electrnaics, Inc., Seminole Div., Box 8488, Ft Lauderdale, FIa. 
American Zettler,tnc., 697 Randolph Ave., Costa Mesa, Calif. 
AutonIatic COIItrols Div., 200 E. Daniels Rd., Palatine, III. ...... P 2205 
8ahc.ock Relays, 3501 Harllor BIYtI., Costa Mesa, CaIW. p 2201-2203 
Clare, C. P., 1 Co., 3101 Pratt Blvd .. Chicago, ID... p 2210,2212, 2213 
Camputer Camp. Inc., 88.(16 Van Wyck Expwy., Jamaica, N. Y. •• P 2217 
C.eto-Coll Co., Inc., 57 Pavilion Ave., Providence, R. I. . P 221 B 
Data !!tvlce Carp. Dept 17, 100 Tech St, Hicksville, N. Y. 
Douglas Ranllal~ Inc., 6 Pawcatuck Ave., Westerly, R. I.. . . . . . . P 2222 
Electrnalc Speclaily Co., 1890jl N. E. Sandy Blvd., Portland, Ore. P 2225 
Fifth Dimension Inc., Box 483, Princetun, N. I. . ......... ,... P 2237 
Fligbt $JstaIII~ Inc., Box 25, Mechanicsburg, Pa. ..•........ P '2238 
Genlral Electric Ca., Elelm. Compo Sales Oper., 1 River Rd., Scbenectady, N. Y. 

p 2240,2241 
Grlgsby·Barton Inc., lD7 N. HickolY St, Arlington Hgts., III.· ... P 2242 
Guardian Electric IIfg. Co., 1550 W. Carroll Ave., Chicago, In. 
Hart Components, Advance Relay Div., Oak Electro/Netics Corp., 

Crystallake, III. ........................ P .2250,2253-2255 
Hathaway, 5250 E.Evans Ave.,. Denver, Colo. ..•........... P 2257 
HJ.G Inc., Spring St 1 Route 75, Windsor Locks, Conn. . • . . . . P 2267 
HJ.G Industrial PrOdL. 112 Parkway Dr. s., Hauppauge, N. Y. 
Hlg\I Vacuum £Ia_Ics Inc., 538 Mission St, S. Pasadena, CalK, 

P 2274,2275 
IBM Corp., IIIIf.l'fods. Mktg., Dept EEl, 1271 Ave. 01 Americas, 

New York, N. Y. .. ............. , .. ... . .... . .. . .. .. P 2276 
m JenaingS Div., 970 McLaughlin AYe., Sao Jose, Calif. 
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In,SWitch Corp., 2955 Randolph St. Casta Mesa, Calif. . . . . . p 783 
Kelvin, 5919 Noble Ave., Yan Nays, Calif. ................. p 2399 
Kidde, Waller & Co., I ... , 675 Main St, Balleville, N. J. 
Kurman Instruments Corp., 15 Burke La;, Syosset, N. Y. 
leacb Corp., 5915 Avalon Blvd., los Angeles, Cal. p2282 
liberty Controls, RFD 5, Joliet III. ... . . . .. . .. .. . .. .. . .. p 2290 
Nillpon Elec. New York Inc., 200 Park Ave., Hew York, N. Y. 
Obm"e Manufacturin, Co., 3635 Howard St, Skokie, III. 
OKI Elclms. of America Inc., 500/506 $.E. 24th St., Ft Lauderdale, Fla. 

P 2301 
Phipps Precition Prods., 7841 Densmore AVI., Van Nays, Calif. p 2309 
Potter & 8nunfield DiY., AMF, 1200 E. Broadway, Princeton, Ind. 

p 2316,2318 
Price Electric Corp., E. Churcb & 2nd Sts., Frederick, Md. ..•. . P 2320 
RBM Controls, Distr. Mktg. Sec., 3581 W. Addison St, Chical1l, III. 

P 2234,2236 
RBM Centrols Olv., Essex Infl. Inc., 131 Sodlrey, Logaasport, Ind. 

P 2234,2236 
Remvae Components, Inc., 37-55 61st St, Woodside, N. Y. ..... P 2321 
Sigma Instruments Inc., 170 Peart St, BraIRIme, Mass. .. . . . • . P 2327 
Solit! State Elelm. Corp., 15321 Rayen St, Sepulveda, Cal. .•.. P 2323 
Stevens-Arnold, Inc., 7 Elkins St, S. Boston, Mass. . . . . . . . . p 2921 
Torr laboraterles, Inc., 2228 Cotner Ave., las Angeles, Cal~. 

. P 2330,2331 
UniYersal Relay Corp., 42 WIllie St., Hew York, N. Y. .........P 2332 
Westinghouse Air Brake Co., Aerospace Dept, Swissvale P.O., Pitlsburgh, Pa. 

P 2342,2346,2347 
Westinghouse Elec. Corp., Relay·lostr. Div., Plane & Orange SIS., Newark, N. I. 
Wheelock Signals Inc., 273 Branchport Ave., tong Branch, N. J. P 2333 
Zenrad Controls Co., 1575 A.P.S., Santa Barbara, Cain. ....... p 1056 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Automatic Switch Co., 50-56 Hanover Rd:, Florham Park, N. J. 
Bristol Co., BOK 1790, Waterbury, Conn. 
Cambridge Scientific Ind. Inc., 527 Poplar St., Cambridge, Md. 
Compac Engrg., 845 Commercial St., San Jose, Calif. 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wisc. 
Elec·Trol, Inc., 210111 Soledad Canyon Rd., Saugus, Calif. 
Electro·Sonic Control, 1625 N. Main, Manteca, Cal. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fisher·Akin Co., P.O. Bo, 698, Manhattan Beach, Calif. 
General Automatic Corp., 235 W. First St.. Bayonne, N. I. 
General Reed Co., Bo, 858, Clark, N. J. 
H·B Instrument Co., American & Bristol Sts., Philadelphia, Pa. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Jaidinger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
lames Electronics Inc., 4050 N. Rockwell St., Chicago, III. 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
MKC'Ilectronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 

·.printaet Relay Div., Executone, Inc., 47·37 Austell PI., L. I. C., N. Y. 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Aa. 
Relays, Inc., 162 West 83rd St., New York, N. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pitman,N. J. 
Thermosen Inc., 375 Fairfield Ave., Stamford, Conn. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N, J. 
Welch Relay Diy., 1871 S. Orange Dr., los Angeles, Calif. 
Welex Electronics, Box 986, Silver Spring, Md. 

RELAYS. HIGH VOLTAGE 
AllReD DiY., Midles tnc., 10 State St., Mankala, Minn. 
American Zettler, tnc., 697 Randolph Ave., Costa Mesa, Calif. .•. p 2195 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar GroVI, N. I. 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Rimside, Cal~. 
Caber Elctrn~, Inc., 7 Gleasan Ave., Stamford, Conn. 
Camputer Compo Inc., 88-116 Van Wyck Expwy., lamaica, N. Y. .. P 2217 
Coto-Coil Co., Inc., 57 Pavilion Ave., Providence, R. I. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
DouE/as Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I. ...... p 2222 
Electronic Specially Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
Grigsby·Barton Inc., 107 N. Hickory St., ArlinglGn HgIs., 111. ... P 2242 
Guardian Electric Mig. Co., 1550 W. Carroll Ave., Chicago, III 
Hart Components, Advance Relay Oiv., Oak Electro/Netics Corp., 

ClYslal Lake, III. ................. ........... p 2249,2250 
Hi·G Inc., Spring St & Route 75, Windsor locks, Conn. ....... P 2267 
High Vacuum Electronics Inc., 538 Mission St, .S. Pasadena, Calif. 

P 2274,2275 
Hijlotronics, Inc., Rle. 22, P.D. Drawer A, Brewster, N. Y. 
ITT Jennings Ow., 97D Mclaughlin Ava., San Jose, CaIW. 
Kelvin, 5919 Noble Ave., Van Nuys, Cal~. 
~idde, Walter & Co., In~, 675 Main St, Belleville, N. I. 
1II1ovott Corp., 238 High St, Hackensack, N. I. 
Kurman tnstruments Corp., 15 Burke La., Syasset, N. Y. 
Leacb Corp., 5915 Avalon Blvd., Los Angeles, Cal. 
Megnecraft Elec. Co., 5575 N. lynch Ave., Chicago, III. ....•. p 2292 
Nippon Elec. New York Inc., 2DO Park Ave., New York, N. Y. 
Pareleo Inc., 26181 Avenlda Aeropuorto, San Juan Capistra.o, Cal~. 
Peschellnstrt, Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 
Phipps Precitlon PrOdS., 7641 Oensmore Ave., Van Huys, CalK. 
Petter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. 
Price Electric Corp., E. Church & 2nd Sis., frederick, Md. 
Ross Engrg. Corp., 11915 Shadybrook, SaratGga, Calif. . . . . . . .. p 2322 
Schrack Electrical Sales Carp., 1140 Broadway, New York, N. Y. P 2325 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Solid SIeta Elelm. Corp., 15321 Rayen St, Sepulveda, Cal; .... P 2323 
Torr Laboratories, Inc., 2228 Coiner Ave., Los Angeles, Cain. 

P 2330,2331 
Universal Relay Corp., 42 White St, New Yorl!, N. Y. . . . . . . .. .. p 2332 
Westinghouse Elec. Corp., Relay·lnstr. DiY., Plane & Orange Sts., Newark, N. I. 
Wheelock Signals Inc., 273 Braoobport Ave., Long Branch, N. I. 
2enrad Controls Co., 1575 A.P.S., Santa Barbara. Calif. •...... P 1056 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic. Bectric Co., 400 N. Wolf Rd., Northlake, III. 
Automali.Switch Co., 50-56 Hanover Rd., Florham Park, N. J. 
Clark Control Div., A .. O. Smith Corp., 1146. E. 152 St., Cleveland, Ohio 
Compac fngrg., 845 Commercial St., San Jose, Calif. 

Cornel.I·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Cutler·Hammer, Inc., 4201 N, 27 St, Milwaukee, Wise. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, CaIH. 
English Elec.Co., Ltd., English Bec. House Strand, london, W.C. 2, Eng. 
H·B Instrument Co., American & Bristol Sis., Philadelphia, Pa. 
HJS Engineering Co., BOK 96, Park Ridge, III. . 
laldinger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
MKC' Eleetronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Mack Elec. Devices, Inc., 32 Glenside.Ave., Wyncote, Pa. 
Matrix Div., Schafer £Ictrns., 9119 De Soto Ave., Chatsworth, Calif. 
Midtex/Aemco, 10 State St., Mankato, Minn. 
Pollak, I. Corp., 195 Freeport st., Boston, Mass. 
Relays, Inc., 162 West 83rd St., New York, N. Y. 
Scherma, F. A. Mfg. ~o., Inc., 424 Broome St., New York, N. Y. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp., 40 Dale St., Pinelawn,N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Tem Instruments, .Inc., 34 Forest St., Attleboro, Mass. 

RELAYS. IMPULSE 
AIIICD Olv., Mldtex Inc., 10 State St, Mankato, Mhln. 
American .2ettler, Inc., 697 Randolpb Ave., Costa Mesa, CaIW. 
Clare, C. P., & Co., 3101 Pratt Blvd. Chicago, UI. 
Douglas Randall, Inc., 6 PawcatUck. Ave., Westarly, R. I. 
Fifth Dimension Inc., Box 483, PrincetOli, N. J. 
Grigsbr.(larton Inc., 107 N. Hit:kory St, A~lngteAHgts., III. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, m. 
ITT lennlngs DiY., 970 Mclatlghlin Ave., San lose, Calif. 
Kurman Instruments Carp., 15 Burke La., Syosset, N. Y. 
Leach Corp., 5915 Avalon Blvd., las Angeles, Cal. 
Nippon Elec. New York Inc., 200 Pari! Ave., New Yerl!, N. Y. 
Ph"ps Precision Preds., 7641 Densmore Ave" Van Nuys, Calif. p 2309 
Potter & Brumfield DiY., AMF, 1200 E. Broadway, PrincetGn, Ind. P 2314 
Price Electric Corp., E. Church & 2nd SIS., Frederick, Md. 
RBM Cantrols, Oistr. Mktg. Sa~, 3501 W. Addison St, Cblcago, III. 
R8M Controls Olv., Essex Int1. Inc., 131 Godfrey, logansport, Ind. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. 
Schrack Electrical Sales Co.r~., 1140 Broadway, New York, N. Y. p 2325 
Sigma Instruments Inc., 170 Peart St., Braintree, MeSL 
Solid State Elclm. Corp., 15321 .Rayen St., Sapulveda, Cal 
Torr laboratories, 1nc.,2228 Cotner Ave., las Angeles, CalK. 
Universal Relay Corp., 42 White St, New York, N. Y. .. p 2332 
Allied Control Co. Inc., 2 East End Ave., New Yark, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Cornell·Dubilier Electronics, 50 Paris St, Newark, N. J. 
Ebert Eletms. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
English Elec. Co., Ltd., English Elee. House Strand, london, W.C. 2, Eng. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Jaidinger Mfg. Co., Inc., 1921 W. Hubbard St, Chicago, III. 
Relay Service Co., 131D N. Pulaski, Chicago, 111. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Vanguard Relay Corp" 225 Cortland st., lindenhurst, N. Y. 

RELAYS. INDICATING LIGHT 
Aemeo Div. Midtex Inc., 10 State St, MankatG, Minn. 
Automatic Controis DiY., 200 E. Daniels Rd., Palatine, III. .~;.... p 2207 
Electronic Specially Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
Electraspace Corp., 956 Brush Hollow Rd., WeslhulY, N. Y. ..... p 754 
Fifth Dimension Inc .. Box 433. Princeton, N. I. 
General Electric Ce., Sctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2241 
Guardian Electric Mfg. Co., 1550 W. Carroll.Ave., Chicago,llI. 
HfC Industrial Prod~, 112 Parkway Dr. s., Hauppauge, N. Y. 
Kidde, Waner 1 CD., Inc .. 675 Main St, Belleville, N. J. 
Kurman Instillments CO\p., 15 Burke La, Syosse~ N. Y. 
Dhmite Manufacturing Co., 3635 Howard St, Skokie, III. i P 2300 
Pinlites Inc., 1275 Bloomfield Ave., Fairfield, N. J. 
Potter & Brumfield DiY., AMF, 1200 E. Breadway, Princeton, Ind. p 2312 
Price Electric Corp., E. Churoh & 2nd SIS., Frederick, Md, 
RBM Centrals DIY., £ssax Int'l. Inc., 131 Godfrey, logansport, Ind. 
Schrack Electrical Sales Corp., 1140 Broadway, Haw York, N. Y. 
Sigma Inslrualents Inc., 170 Peart St, Braiotree, Mass. 
Sorenson Lighted Controls, Inc., 530 Oakwood AV8., West Hartford, Conn. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Switch Co., 50-56 Hanover Rd., Florham Park, N. J. 
Cutler·Hammer, Inc., 4201 N.27 St., Milwaukee, Wise. 
Eberl Elctrns. Corp., 130 Jericho Tpke., FloJal Park, N. Y. 
Hartman Electrical Mfg. Co., 173 N. Diamond St.,Mansfield, Ohio 
life Instrument C~, Inc., 165 Brook St., Fran~in, Mass. 
line Bectric Co., U.S. Hwy.287, Parsippany, N. J. 
Parker Instrument Corp., 2QO Harvard Ave., Slamford, Conn. 
Pollak, I. Corp., 195 Freeport St., Boston, Mass. 
Scherma, F. A. Mfg. Co., Inc., 424 Broome St., New York, N .. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pitman, N. J. 
Welch Relay Diy., 1871 S. Orange Dr., los Angeles, Calif. 

RELAYS. INDUSTRIAL. HEAVY DUTY 
Adams & WesUake Co., 1025 N. Michigan St, Elkhart, Ind. p 2170-2174 
Almce Div., Mldlex Inc., 10 State. St., Menkato, Minn. .......P 2193 
American Zettler, Inc., 697 Randolpb Ave., Cesta Mesa, Calli. 

p2194,2195 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. J. .... .. p 2199 
Automatic Controls Div., 200 E. Daniels Rd., Palatine, III. p 2206,2207 
Couch; S. DiY., 3 Arllngten St., North Quincy, Mess. ....•...• .p 2219 
Dellrol Controls, 2745 Soulli 191h St, Milwaukee, Wise. ..••.•. p 2223 
General Electric Ca., £letro. Comp, Sales Oper., 1 River Rd., Scheneclady, N, Y. 

. p 2241 
Grlg$by·Barton Inc., 107 N. HkkolY St., Arlington HgIs., III. .•• p 2242 
Guardian California, 5755 Camille Ave.,Cuiver City, Calif. 
Guardian Electric MIg. Co., 1550 W. CarroUAve., Chicago, III. . . p 2243 
Hart Components, Advance Rei., Div., Oak Elec.lto/NetiGS Corp., 

CrystaILate,IIL ... , .................... p 2244,2248-2250 
Hi-S Inc., Spring St. 1 Route 75, Windsor Locks. Conn ....... i ,P 2267 



Hi·G Industrial Prads., 112 Parkway Dr. S., Hauppauge, H. Y. .. p 2270 
ITT lennings Div., 910 McLaughlin Ave., San lue, Calif. p 669,2273 
Kepco Inc., 131·38 Sanford Ave., Flushing, H. Y. . p 1972,1973,2006 
Kurman Instruments Corp., 15 Burke La., Syossat, H. Y. 
Leach Corp., 5915 Avalon Blvd., Los Angeles, Cal. ...... p 22B3,22B4 
Liberty Controls, RFD 5, loliet, III. .. . . . . . . . . . . . . . . p 22BB,2289 
Magnecraft Elec. Co., 5575 N. Lynch Ave., Chicago, III. p 2293 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Polter.& Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. p 2313 
Price Electric Corp., E. Church & 2nd Sts., Frederick, Md. . p 2320 
RBM Contrals, Distr. Mktg. Sac., 3501 W. Addison St, Chicago, III. 

p 2232,2233 
RBM Contrals Dlv., Essex Inl'l. Inc., 131 Godfrey, Logansport, Ind. 

Remvac Components, Inc., 37·55 61st St, Woodside, H. Y. 
p 2232,2233 

p 2321 
p 2322 Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif ..... . 

Schrack Electrical Sales Corp, 1140 Broadway, New York, H. Y. 
p 2324,2325 

Sigma Instruments Inc., 170 P"rl St, Bralnt"e, Mass. 
Solid State Elctrn. Corp, 15321 Rayen St, Sepulveda, Cal. .... p 2323 
Universal Relay Corp., 42 White St, New York, N. Y. .. . . .. p 2332 
Ward Leonal1l, 31 South St., Mount Vernon, N. Y. 
Westinghouse Air Brake Co., Aera$pace Dept., Swissvale P.O., Pittsburgh, Pa. 

p 2342,2345 
Zenrad Contrals Co., 1575 A.P.S., Santa Barbara, Cal~. p 1056 
Allen·Bradley Co., 1201 South 2nd st, Milwauk", Wlsc. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
American Solenoid Co., Inc., 245 E. Inman Ave., Rahway, N. I. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Automatic Switch Co., 51).56 Hanover Rd., Florham Park, N. J. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Davis Electric Co., P.O. Box 3B, Cape Girardeau, Mo. 
Ebert Elctrns. Corp., 130 lericho Tpke., Floral Park, N. Y. 
English Elec. Co., Ltd., English Elee. House Strand, london, W.C. 2, Eng. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
H·B Instrument Co., American & Bristol Sts., Philadelphia, Pa. 
HIS Engineering Co., Box 96, Park Ridge, III. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Mack Elec. Devices, Inc., 32 Glenside Ave., Wyncote, Pa. 
Midtex/ Aemco, 10 State St., Mankato, Minn. 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Fla. 
Relay Specialties, Inc., 3 Godwin Ave., Fair lawn, N.l. 
Sealecfric Switch & Relay Co., 6025 N. Keystone, ChICago, III. 
Square DCa., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers-Dunn, Inc., lambs Rd., Pitman, N. J. 
Vanguard Relay Corp., 225 Cortland St., lindenhurst, N. Y. 
Wells, G. Co., 90 Nepperhan Ave., Yonkers, N Y. 
Westinghouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 

RELAYS. KEYING & BREAK·IN 
Aemco Oiv., Midtex Inc., 10 State St., Mankato, Minn. 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. 
Computer Compo Inc., 88.Q6 Van Wyck Expwy., lamaica, N. Y. 
Filth Dimension Inc., Box 483, Princeton, N. I. 
Flight Systems, Inc., Box 25, Mechanlesburg, Pa. . 
Guardian Electric Mfg. Co., 15511 W. Carroll Ave., Chicago, III. 
Hart Components, Advance Relay Oiv., Oak Electro/Neties Corp., 

Crystal Lake, III. .............................. p 2245 
Hi·G Industrial ProdS., 112 Parkway Dr. S., Hauppauge, N. Y. 
Iso·Switch Corp., 2955 Randolph St., Costa Mesa, Calif. p 783 
Kurman Instruments Corp., 15 Burke La., Syosse~ N. Y. 
leach Corp., 5915 Avalon Blvd., los Angeles, Cal. . . . p 2284 
Sigma Instruments Inc., 170 P •• rl St., Braintree, Mass. 
Universal Relay Corp., 42 White St, New York, H. Y. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Barron Controls & Relay Corp., 3 N. Barron Blvd., Grayslake, III. 
Diamond Repeater Co., 55 Main St., Madison, N. 1. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
General Automatic Corp., 235 W. First St., Bayonne, N. 1. 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Relay Sales, Inc., 604 Danley Or., Ft. Myers, Fla. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Tia Electric Co., 17B·M Alexander St., Princeton, N. I. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Vanguard Relay Corp., 225 Cortland St., Lindenhurst, N. Y. 

RELAYS. LATCHING. MAGNETIC 
A 0 Data Systems, Inc., 830 linden Ave., Rochester, N. Y. p 759 
Aem.o Div., Midtex Inc., 10 State St., Mankato, Minn. ........ p 2193 
American ZeUlar, Inc., 697 Randolph Ave., Costa Mesa, Calif. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. 
Automati. Controls Oiv., 200 E. Daniels Rd., Palatine, III. 
Babcock Relays, 3501 Harbor Blvd., Costa Mesa, Calij. p 2200,2202 
California Sys. Comp., Inc., 9116 Independence, Chatsworth, Cal. p 766 
Chicago Dynamic Inds. Inc., 1725 Diversey Blvd., Chicago, III. 
Clare, C. P., & Co., 3101 PraU Blvd., Chicago, III. ........... p 2212 
Computer Compo Inc., 88·06 Van Wyck Expwy., lamaica, N. Y. 
Coto·Coll Co., Inc., 51 Pavilion Ave., Providence, R. I. 
Deltrol Controls, 2145 South 19th St., Milwaukee, Wisc. ....... p 2223 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westeny, R. I •. .' p 2220,2221 
Eagle Signal Dlv., E. W. Bliss Co., 736 Federal St, Davenport, Iowa p 2204 

Elecironic Controls Inc., 141 Danbury Rd., Wilton, Conn. ..... p 2224 
Electronic Specialty Co., lB900 N. E. Sandy Blvd., Portland, Ore. p 2225 
Fairchild Controls,225 Park Ave., Hicksville, N. Y. 
Fifth DimensiOn Inc., Box 483, Princeton, N. I. 
General Electric Co., Elclln. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2240,2241 
Grigsby·Barton Inc., 107 N. Hickory St., Arlington Hgts., III. ... p 2241 
Guardian CalHornia, 5755 Camille Ave., Culver City, Calif. 

Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. . p 2243 
Hart Components, Advance Relay Oiv., Oak Electro/Neties CorP .. 

Crystal lake, III. p 2245,2246, 224B, 2250 
HI·G Inc., Spring St. & Roule 75, Windsor locks, Conn. ... p 2264 
High Vacuum Electronics Inc., 538 Mission St., S. Pasadena, Calif. 

ITT lennings Div., 970 McLaughlin Ave., San lose, Calif. 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. 

p 2274 
p 2273 

Kidde, Walter & Co., Inc., 675 Main SI., Belleville, N. J. 
leach Corp., 5915 Avalon Blvd., los Angeles, Cal ... 
ledex OIv., ledex Inc., 126 Webster St., Dayton, Ohio 
liberty Controls, RFD 5, loliet, III. 

p 22B2,22B3 

Magnecraft Elec. Co., 5575 N. lynch Ave., Chicago, III.. p 2292.2293 
North Electric Co., Electroneiies Div., 553 S. Market St., Galion, Ohio 
Ohmite Manufacturing Co., 3635 Howard St., Skokie, III. ..,.. p 2300 
OKI Eletrns. of America Inc., 500/506 S.E. 24th St., Ft. Lauderdale, Fla. 

p 2301 
Parelco Inc., 26181 Avenida Aeropuorto, San luan Capistrano, Calif. 
Phipps Precision Prods., 7641 Densmore Ave., Van Nuys, Calif. p 2309 
Potter & Brumfield Div., AMf, 1200 E. Broadway, Princeton, Ind. 

p 2314-2316 
Price Electric Corp., E. Church & 2nd Sts., Frederick, Md. p 2320 
RBM Controls, Distr. Mktg. Sec., 3501 W. Addison St.. Chicm. III. 

RBM Controls Div .. Essex Int'l. Inc .. 131 Godfrev. lo .. nsoort. Ind. 
Remvac Components, Inc., 37-55 61st St., Woodside, N. Y. 

p 2234 
p 2234 
p 2321 

Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif .. . p 2322 
~hrack Electrical Salas Corp., 1140 Broadway. New York. N. Y. 

p 2324.2325 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Solid State Elctrn. Corp., 15321 Rayen St., Sepulveda, Cal. . p 2323 
Teledyne Relays, 3155 W. EI Segundo Blvd., Hawthorne, Calif. 

p 2328,2329 
Torr Laboratories, Inc., 2228 Cotner Ave., los Anreles. Calif. 
Universal. Relay Corp., 42 White St., Hew York. N. Y. p 2332 
Ward Leonal1l, 31 South St., Mount Vernon, N. Y. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Branson Corporation, P.O. Box 845, Denville, N. J. 
Clark Control Div., A. O. Smith CorP., 1146 E. 152 St., Cleveland, Ohio 
Cornell-Dubilier Electronics, 50 Paris St., Newark, N. I. 
Ebert Elctrns. Corp., 130 lericho Tpke .. Floral Park, N. Y. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
General Automatic Corp., 235 W. First St.. Bayonne. N. J. 
General Reed Co., Box 858, Clark, N. J. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
laidlnger Mfg. Co., Inc., 1921 W. Hubbard St .. Chicago, III. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
MKC Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Midtex/ Aemco, 10 State St., Mankato, Minn. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Print"t Relay Div., Executone, Inc., 47·37 Austell PI., l. I. C., N. Y. 
Relay Sales, Inc., 604 Danley Or., Ft. Myers, Fla. 
Relay Specialties, Inc., 3 Godwin Ave .. Fair lawn. N. I. 
Scherma, F. A. Mfg. Co., Inc., 424 Broome St., New York, N. Y, 
Sealecfric Switch & Relay Co., 6025 N. Keysfone, Chicago, III. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp., 40 Dale St., Pinelawn. N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Tokyo Elee. Co., ltd., 14-8, I-Chome, Uchi-Kanda, Chiyoda·ku, Tokyo. lap. 
Touch·Plate Electro·Sys., Inc., 16530 Garfield Ave., Paramount, Calif. 
Welch Relay Div., 1871 S. Orange Or .. los Angeles, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuyssn Ave., 

Newark, N. 1. 

RELAYS. LATCHING. MECHANICAL 
American ZeUler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 
ArtisanElctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. 
Automatic Controls Div., 200 E. Daniels Rd., Palatine, III .. 
Fifth Dimension Inc., Box 483, Princeton, N. I. 
Hart Components, Advance Relay Oiv., Oak Electro/Neties Corp., 

Crystallake, III. . ..... . 
IBM Corp., Ind. Prods. MUg., Dept. EEM. 1271 Ave. of Americas. 

New York, N. Y. 

p 2194 
p 2199 
p 2206 

p 2247 

ITT lennings Oiv., 970 McLaughlin Ave., San lose, Calif. 
leach Corp., 5915 Avalon Blvd., Los Angeles, Cal. 
liberty Controls, RfD 5, Joliet, III. . ........ . 
phmite Manufacturing Co., 3635 Howard St., Skokie, III. 

p 2273 
p 2284 

p 22B8,2290 
p 2300 

RBM Controls OIv., Essex Inl'l. Inc., 131 Godfrey. lORansport. Ind. 
Torr Laboratories, Inc., 2228 Cotnor Ave., los Angeles, Cal~. 
Westinghouse Elec. Corp .. Relay·lnstr. Oiv .. Plane & Orange Sts,. Newark. H. J. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
Barron Controls & Relay CorP .. 3 N. Barron Blvd., Gravslake. III. 
Davis Electric Co., P.O. Box 38, Cape Girardeau, Mo. 
General Automatic Corp., 235 W. First St., Bayonne, N. 1. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale. N. Y. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway. Cleveland, Ohio 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Vanguard Relay Corp., 225 Cortland St., lindenhurst, N. Y. 
Wells, G. Co., 90 Nepperhan Ave .. Yonkers, N Y. 

RELAYS. MERCURY DISPLACEMENT 
Adams & Westlake Co., 1025 N. Michigan St., Elkhart, Ind. p 2163-2174 
Fifth Dimension Inc., Box 483, Princeton, N. I. ...... . . . p 2237 
ITT lennings Div., 970 Mclaughlin Ave., San lose; Calif. 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
Universal Relay Corp., 42 White St, New York. N. Y. 
Ebert Elctrns. Corp., 130 lericho Tpke., Floral Park, N. Y. 
H·B Instrument Co., American & Bristol Sts., Philadelphia, Pa. 
Haledy Elctms. Co., 99 Wall St.. New York. N. Y. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 

RELAYS. MINIATURE AND SUBMINIATURE 

Mercury Contacts, Inc., 1950 Neva Dr., Dayton, Ohio 
Relay Sales, Inc., 604 Danley Or., Ft. Myers, Fla. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers-Dunn, Inc .. lambs Rd., Pitman. N. J. 

RELAYS. MERCURY·WETTED CONTACTS 
Adams & Westlake Co., 1025 N. Michigan St., Elkhart, Ind. p 2175-2191 
Aemco Oiv., Mldt .. Inc., 10 State St., Mankato, Minn. P 2193 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. 
Automatic Controls Div., 200 E. Daniels Rd., Palatine. III. 
Babcock Relays, 3501 Harbor Blvd .. Costa Mesa. Calif. p 2203 
Clare, C. P., l Co., 3101 PraU Blvd., Chicago, III. ....... p 220B-221O 
Computer Camp. Inc., 88·06 Van Wyck Expwy., lamaica, N. Y. 
Coto·Coll Co., Inc., 57 Pavilion Ave .. Providence. R. I. 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I.. P 2220,2221 
Fifth Dimension Inc., Box 483, Princeton, N. J. p 2237 
Grlgsby·Barton Inc., 107 N. Hickory St., Arlington Hgts., III. 
Hart Components, Advance Relay Oiv., Oak Electro/Netics CorP .. 

Crystal lake, III. 
H~G Inc .. Spring St & Route 75, Windsor locks, Conn. p 2267 
ITT lennings OIv., 970 Mclaughlin Ave., San Jose, Calif. 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. I. 
Magnecraft [Iec. Co., 5575 N. Lynch Ave., Chicago, III. p 2292 
Nippon Elec. New York Inc .. 200 Park Ave., New York, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 

P 2301 
Parelco Inc., 26181 Avenida Aeropuorto, San luan Capistrano. Calif. 

p 2303,2304 
Phipps Precision Prods., 7641 Densmore Ave., Van Nuys, Calif. p 2309 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. P 2318 
Universal Relay Corp., 42 White St., New York, N. Y. p 2332 
Wheelock Signals Inc., 273 Branchport Ave .. long Branch. N. I. p 2333 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Eleclric Co., 400 N. Wolf Rd., Northlake, III. 
Compac Engrg., 845 Commercial St., San lose, Calif. 
Oormeyer Inds .. 3418 Milwaukee Ave., Chicago, III. 
Ourakool, Inc., 1010 N. Main St., Elkhart. Ind. 
Ebert Elctrns. Corp., 130 lericho Tpke., Floral Park, N. Y. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd .. Sau~us, Calif. 
H-B Instrument Co., American & Bristol Sts., Philadelphia, Pa. 
Hays Corp., Michigan City, Ind. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calil. 
MKC' Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Mercoid Corp., The, 4201 Belmont Ave., Chicago, III. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J 
Midtex/Aemco, 10 State St., Mankato, Minn. 
Self·Organizing Systems, Inc .. 3121 Benton. Garland. Tex. 
Standard Relay Corp., 40 Dale St., Pinelawn, N, Y. 
Struthers-Dunn, Inc., Lambs Rd., Pitman. N. I. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

RELAYS. METER 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio p 1322 
Airpax Electronics, Inc., Seminole Oiv., Box 8488, Ft. lauderdale. Fla. 
Beede Electrical Instr. Co., Inc., S. Main St., Penacook, N. H. . .. p 1341 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 1388 
Hart Components, Advance Relay Oiv., Oak Electro/Netics Corp., 

Crystal lake, III. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
ITT lennings Oiv., 970 Mclaughlin Ave., San lose, Calif. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
RBM Controls. Distr. Mktg. Sec., 3501 W. Addison St.. Chicm. III. 
RBM Controls Dlv., Essex Int'l. Inc .• 131 Godfrey. Logansport. Ind. 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Universal Relay Corp., 42 White St., New York, N. Y. 
Voltron Products, Inc., 403 S. Raymond Ave., Pasadena. Calif. 
Wacline Inc., 35 S. st. Clair St., Dayton. Ohio p 1528 
A & M Instrument, Inc., Community Or., Great NeCk, N. Y. 
Electronic Control Systems, Inc., P.O. Box 1232. Fairmont, W. Va. 
General Reed Co., Box 858, Clark, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley. Calif. 
larson Instrument Co., Inc., Greenbush Rd., Orangeburg, N. Y. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Q. V. S., Inc., 20 North 15th St., East Orange. N. J. 
Standard Relay Corp., 40 Dale St., Pinel awn, N. Y. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

RELAYS. MINIATURE & SUBMINIATURE 
Aemco Oiv., Midte, Inc., 10 State St., Mankato, Minn. ....... p 2193 
Alrpax ElectroniCS, Inc., Seminole Div., Box 8488, Ft. Lauderdale, Fla. 
American Zettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 

p 2194,2195 
Automatic Controls Div., 200 E. Daniels Rd., Palatine, III. .. p 2205 
Babcock RelayS, 3501 Harbor Blvd., Costa Mesa. Cal~. p 2200-2203 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. .... p 2211, 2213 
Computer Camp. Inc., 88.Q6 Van Wyck Expwy., lamaica, N. Y. .. p 2217 
Coto·Coll Co .. Inc .. 57 Pavilion Ave .. Providence. R. I. 
Couch, S. Oiv., 3 Arlington St., North Quinev, Mass. .. p 2.219 
Data Device Corp., Dept 17, 100 rech St.. HickSVille. N. Y. 
Oeltrol Controls, 2745 South 19th St.. Milwaukee. Wise. .. . p 2223 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I.. P 2220,2221 
Electroni. Controls Inc., 141 Danbury Rd .• Wilton, Conn. P 2224 
Dectronic Specialty Co., 18900 N. E. Sandy Blvd., Portland. Ore. p 2225 
Fifth Dimension Inc., Box 483, Princeton, N. J. ............. p 2237 
Flight Syst,ms, Inc., Box 25, Mechanicsburg. Pa. ....... p 2238 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2240,2241 

eem/1969 243 



RELAYS" MINIATURE (Cont'll) 

Grigsby·Barton Inc., 10~ N. Hickory St., Arlington Mgts., III. ... p 2242 
Guardian Electric MIg. Ca., 1550 W. CarroD Ave. Chicago, III. 
Hart Components, Advance Relay DiY., Oak Electro/Netics CO!p., 

elYstal Lake, III. . .. "'.,.,." ,. ' , .. p 22144,2249,2253-2256 
Hi'; Inc., Spring SI. & Route 75, Windsor lacks"Conn. ,.. p 2258-2267 
Hi·G Industrial Prods., 112 Parkway Dr. $., Hauppauge, N. Y. 

ITT lennings Div., 910 Mclaughlin Avo., San lose, Calif. 
p 2270,2271 

p 2273 
p 783 

p 2399 
Iso-Switch Corp., 2955 Randoljlh St., Casta Mesa, Calif. . ... . 
Kelvin, 5919 Noble Ave., Yan Nuys, CalH. . ....• ,.... ..... . 
Kidde, Waller &, Co., Inc., 615 Main St, Bell"ille, N. J. 
Kurman Inst"llllents Corp., 15 Burke La., Syosse~ H. Y. ...... p 22Bl 
Leach Corp., 5915 Avalon Blvd., Las Angeles, Cal. p ,2282 
Uberty Coatrols, RFD 5, lolie~ ilL .. .. .. .. .. .. .. .. .. ... p 2290 
Magnecnlft Elec. Ca., 5575 N. LJllch Ave., Chicago,lIl. .. 'p 2292, 2293 
Naybor, E. Y., Labs, Inc., 26 Manorba,ven Blvd., Pl Wash., N. Y. 
North Elentrlc Co. Eleclronelics DiY., 553 S. Market St., Galion,Ohio 

p 2299 
OhmHe Manufacturing Co., 3635 Howard St, Skokie, III. ..... p 2300 
OKI E1clrns. of America Inc., 5OD/506 S.E. 24tf1 St., Ft Lauderdale, Fla. 

p 2301 
Parelco Inc., 26181 Avenida Aeropuerlo, San luaD Capistrano, Cain. 

Phipps Precision Prodl., 1641 Densmore Ave., Yan Nuys, Cain. 
Potter & Brumfield DiY., AMF, 1200 E. Broadway, Princeton, Ind. 

p 2302 
p 23,09 

p 2311,2315-2317 
Price Electric Corp., E. Church & 2nd Sts., Frederick, Md. .. . . . p 2320 
RBM Controls, Dlstr. Mktg. Sec., 3501 W. Add~on St, ChlcagD, ilL 

p 2234,2236 
RBM Controls DiY., Essex Inl'l. Inc., 131 Godfrey, Logansport, Ind. 

p 2234,2236 
p 2321 
p 2324 
p 2327 
p 2323 

Remvac Components, Inc., 31{j5 61st St., Woodside, N. Y. 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. 
Sigma Instruments Inc., 170 Pearl St., Bnlintree, Mass. . 
Solid State Elctrn. Corp., 15321 Rayen St, SepulYeda, Cal •.... 
TeledJlle Relays, 3155 W. EI Segundo Blvd., Hawthorne, Caiif. 
Torr Labonllories, Inc., 2228 Cotner Ave., Las Angeles, Cain. " p 2331 
Universal Relay Corp., 42 White St., New Yori, N. Y. .•. p 2332 
Westingllouse Air Bnlke Co., Aerospace Dept, Swimale P.O., PHlsburgil, Pa. 

p 2334-2347 
Wheelock Signals Inc., 273 Branchport Ave., Lang Branch, N. I. P 2333 
Allied Control Co. Inc., 2 £asl End Ave., New York, N. Y. 
Anritsu Elee. Co., Ltd., 12·20, Minamiazabu 4ehome, Minato·ku, Tokyo, Jap. 
Barron Controls & Relay Corp., 3 N. Barron Blvd., Grayslake, III. 
Branson Corporation, P.O. Box 845, Denville, N . .J. 
Bristol Co., Box 1790, Walerbury, Conn. 
Compac Engrg., 845 Commercial St., San Jose, Calif. 
eoroell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Davis Electric Co., P.O. Box 38, Cape Girardeau, Mo. 
Dialtron Corp., 203 Harrison PI., Brooklyn, N. Y. 
Edison, T. A. Industries, Instr. Diy., 36 Lakeside Ave., W. Orange, N. J. 
Elee·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Eleclro-Tee Corp., Box 667, Ormond Beach, Fla. 
English Elec. Co., Ltd., English Elec. House Strand, London, w.e. 2, Eng. 
General Automatic Corp., 235 W. First St, Bayonne, N. J. 
General Reed Co., Box 858, Clark, N. J. ' 
Goodyear Aerospace Corp., 12!O Massi,lIon Rd., Akron, Ohio 
HJS Engineering Co., Box 96, Park Ridge, III. 
Hi·Spec Eleelronics Corp., 1000 Lawrence Dr., Newbury Park, Calif. 
Hi·Spec'Electronics Corp., E. Church & 2nd Sis., Frederick, Md. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Instrument Resistors Co., Inc., 503 Adamston Rd., Brick Town, N. J. 
laiding.r Mfg. Co., Inc., 1921 W. Hubbard SI., Chicago, iii. 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Une Eleelric Co., U.s. Hwy. 287, Parsippany, N. J. 
MKC'I1eetronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
MidtexjAemco, 10 Stat. SI., Mankato, Minn. 
Miniature Elctrn. Components Corp., 600 South St., Holbrook, Mass. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Paeiftc Relays, Inc., 13915 Saticoy, Van Nuys, Calif. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Prinlact Relay Div., Executone, Inc., 47·37 Austell PI., l. I. C., N. Y. 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Fla. 
Rel.y Service Co., 1310 N. Pulaski, Chicago, III. 
Relay Specialties, Inc., 3 Godwin Ave., Fair Lawn, N. J. 
Relays, Inc., 162 West S3rd St., New York, N. Y. 
Scherma. F. A. Mfg. Co., Inc., 424 Broome SI., New York, N. Y. 
Se.iemric Switch & Relay Co., 6025 N. Keystone, Chicago, III. 
Self·Organizing Systems, Inc., 3121 Benton, Garland, Tex. 
Sone, Inc., 20 East Herman St., Philadelphia, Pa. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, ,III. ' 

, Slandard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Terado Corp., 1068 Raymond Ave., St. Paol, Minn. 
Texas Instruments, Inc., 34 forest St., Attleboro, Mass. 
Thermosen Inc., 375 Fairfield Ave., Stamford, Conn. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Vactric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
WABCO . Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 
Welch Relay Div., 1871 S. Orange .or., Los Angeles, Calif. 
Wells, G. Co., 90 Nepperhan PIle., Yonkers, N Y. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frellnghuysen Ave., 

Newark, N. J. 

RELAYS, MOTOR ... DRIVEN 
A.mee Div., M1d1exlnc., 10 State St, MlInkatG, Minn. ....... p 2193' 
~agle Signal Div., E. W. Bliss Co., 736 Federal St, Davenport, Iowa 
E1entrenic Specially Co., 18900 N. E. SandY 8lvd., Portland, Ore. 
Generai Electric Co., £Ictm. Compo Sales Oper.,1 RiYerRd., Schenectady, N. Y. 
Haydon, A. W. Co., 232N. Elm St, Waterbury,ConD. 
lIT JtI1IIings DiY., 970 McLauglllln Ave, San lase, Galif. 
LogIlek, Div., 42 Cenlral Ave., Farmingdale, N. Y. 
Unlversal'ReIay Corp., 42 WhiteS!, New York, N. Y. 
Assembly,(lverland, 3650 Hildrege Ave., los Angeles, Calif. 
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Essex Engineering Co., In~, Box 28, Essex,Conn. 
Fisher·Akin Co., P.O. ,Box 698, Manhattan Beach, Calif. 
Kinetics Corp. of California, 41D S. Cedros Ave., Solana Beach, CallI. 
MidtexjAemco, 10 Stale st., Mankato, Minn. 
Relay Specialties, Inc., 3, Godwin Ave., Fair Lawn, rI. J. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Zenith Controls Inc., 830 West 40th St., Chicago, III. 

RELAYS, MULTI·POLE (8 OR MORE POLES) 
Automatic Controls DiY., 200 E. Daniels Rd." Palatine, III. 
Coto·Coil Co., Inc., 51 Pavilion A,e., Proyidence,R. I. 
Dale Electronics, Sinux Dlv, Baa 180, Yankton, $. D. 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Electronic Controls Inc., 141 Danbury Rd., Wilten, Conn. ...... p 2224 
Eleclmnic Specialty Ca., 18900 N. E. Sandy Blvd., Portland, Ore. 
General Electric Co., Elclrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Grigsby·Barton Inc., 101 N. Hickery St., Arlington HgIs., III. ' . . . p 2242 
Hart Components, Advance Rela, DIv., Oak Eleclm/Netics Corp., 

CJYsIalLake, III. .................................. p 2244 
Hi-G Industrial Prod~, 112 Parkway Dr. S., Hauppauge, N. Y. 
IBM Corp., Ind. Prods. Mklg., Dept. EEM, 1271 Ave. of Americas, 

New York, N. Y. ... .. .. . .. .. .. . .. .. . .. .... .. .. . .. .. P 'lJl6 
ITT lennings Div., 910 McLaughlin Ave., San Jose, Calif. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. I. 
Ledex DiY., Ledex Inc., 12S-Webster St, Payton, Ohio 
Parelca Inc., 26181 Avenida Aeropuorto, San Juan Capistrano, CaIH. 

p 2306 
Price Elentric Corp., E. Church & 2nd SiS., Frederick, Md. 
Schrack Electrical Sates Corp., 1140 Broadway, New York, N. Y. P 2325 
Sigma Instruments Inc, 170 Pearl St, Braintree, Mas~ 
Universal Relay Corp., 42 WhHe St, New York, N. Y. 
Ward Leonan!, 31 Soalh St., Mounl Vernon, N. Y. 
Westingllouse Elec. Corp., Relay4nstr. DIv., Plane & Orange SIs;, Newark, N. I. 
Allen·Bradley Co., 1201 Soulh 2nd st., Milwaukee, W~c. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Switch Co., 5()'56 Hanover Rd., Florham Park, N. J. 
Barron Conlrols & Relay Corp" 3 N. Barron Blvd., Grayslake, III. 
Clark Control Oiv., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Furnas Electric Co., 1197 McKee St., Balavia, III. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Matrix Div., Schafer Elctrns., 9119 De Soto A,e., Chatsworlh; Calif. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay, Corp., 40 Dale St.,Pinelawn, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pitman, N. J. 
Thermosen Inc., 375 Fairfield Ave., Slam ford, Conn. 
Tokyo Elec. Co., Ltd., 14-8, I·Chome, Uchi·Kanda, Chiyoda·ku, Tokyo, Jap. 
Zenith Controls Inc., 830 West 40th St, Chicago, III. 

RELAYS, OVERLOAD 
Adams & Westlake Co., 1025 N. Michigan SI., Elkhart, Ind. 

P 2163,2164,2169-2174 
Aemco Div., Mldlex Inc., 10 Stata St, Mankato, Minn. 
Automatic Controls Div., 200 E. Daniels Rd., Palaline, III. P 2207 
Data Deylce Corp., Dept 11, 100 Tech St, HickSVille, N. Y. 
Electronic Specialty CD., 18900 N. E. Sandy Blvd., Portland, Ore. 
Flight Systems, Inc., Box 25, MechaniCSburg, Pa. 
General Eleetric Co., Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 

P 2241 
Grigsby·Barton Inc., 101 N. Hickory St., Arlington Hgts., iii. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
Heinemann' Electric Co., 2636 Brunswick Pike, Trenlon, N. J. ... p 2731 
ITT lennings DiY., 970 Mclaughlin Ave., San lose, Calif. 
International Rectifier, 233 Kansas St, (I Segando, Calil. 
Kidde, Waller & Co., Inc., 615 Main St, Belleville, N. I. 
Kurman Instrumenls Corp., 15 Burke La., Syossel, N. Y. 
Logilek, Div., 42 Centnll Ave., Farmingdale, N. Y. . . . . . P 22B7 
Plessey Alrbarne Corp., 1414 Chestnut Ave., Hillside, N. I. 
PoUer & Bromfield Div., AMF, 1200 E. Broadway, Princeton, Ind. P 2312, 
Raven Elentronics, Inc., 101 W. Alameda Ave., Burbank, Caiil. 
Ross Engrg. ~orp., 11915 Shadybrook, S8I1I10ga, CaIN. 
SchnICk E1eclrical Sales Corp., 1140 Broadway, New York, N. Y. P 2325 
Sigma Instruments Inc., 170 Pearl St, Bnlintree, MaJs. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Ter. 
Universal Relay Corp., 42 WhHe 51., New York, N. Y. 
Ward Leonard, 31South St., Mounl Yernon,N. Y. 
Allen·Bradley Co., 1201 South 2nd SI., Milwaukee, Wise. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Switch Co., 5()'56 Hanover Rd., Florham Park, N. J. 
Autronics Corp., laO N. Vinedo Ave., Pasadena, Calif. 
Barron Controls & Relay Corp., 3 N. Barron Blvd., Grayslake, III. 
Betamite Dctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Cutler·Hammer, Inc., 4201 N. 27 SI., Milwaukee, Wisc. 
Diversified Elctrns., Inc., Box 6231, Evansville, Ind. 
Ebert Eictrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
English £Iec. Co., Ltd., E~glish Elec. House Strand, London, W.C. 2, Eng. 
Furnas Electric Co., 1197 McKee St., Balavia, III. 
General Automatic Corp., 235 W. First st., Bayonne, N. I. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Hoagland Instrument Co., 65 Chestnut SI., P.O. Box 830, Red Bank, N. J. 
Kinetics Corp. of California, 410 S. Cedros Ave., Solana Beach, Calif. 
Life Instrument Co., Inc., 165 Brook St." Franklin, Mass. 
Machinery Electrification, Inc., 56 Hudson st., Northboro, Mass. 
Relays, Inc., 162 Wesl83rd St., New York, N. Y., 
Sensor Corp., 97 Indian Field Rd., Greenwich, Carin. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., ~itman, N. J, 
Sylvania Lighting Prods., Sylvania Electric Prods" Inc., Danvers, Mass. 
Texas Instruments, Inc" 34 Forest SI.. Attleboro, Mass. 
Tia Electric Co., 178-M Alexander St., Princeton, N. J. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 
Weston Instrs. Div., Weston Instr.lnc.,614 Frelinghuysen'Ave., 

Newark, N. J. ' 

RELAYS. OVER·CURRENT& UNDER·CURRENT 
Automatic Swilch Co., 5()'56 Hanover Rd., Florham Park, N. J. 

RELAYS. OVER·FREQUENCY & 
UNDER·FREQUENCY 

Airpax Eleclronlcs, Inc., Seminole Div., Box 8488, Ft. Lauderdale, Fla. 
Anadex Instruments Inc., 7833 Haskell Ava., Van Huys, Calif. 
Brameo Controls Div., Ledex Inc., College & Soutfl, Piqua, Ohio.. p 2286 
Data Device Corp, Dept 17, 100 Tech St, Hicksville, N. Y. 
Digltallnstrs., Inc., 13135 VicloryBIvd., Yan Nays, Calif. 
G·Y Conlrols Inc., 101 Dkner Pkwy., Livingston, N. J. 
Guardian California, 5155 Camille Ave., Culver City, Calif. .... p 1039 
Guardian Elentric Mig. Co., 1550'1\'. Carroll Ave., Chicago,lIl. 
Hart Components, Advence Relay Di,v., Oak Elentro/Nelics Corp., 

Crystal Lake, III. 
Haydon, A. W; Co., 232 H. E10r St. Waterbury, Conn. 
Inlarnational Rectifier, 233 Kansas St, EI Segundo, Calif. 
Liberty Conlmls, RFD 5, 101iet, III. ' 
Logilek. Div., 42 Cenlral Ave., Farmingdale, N. Y. • . . . . p 2287 
Meson Elclrns., Inc., 380 Cottage St., Rochesler, ,N. Y. 
Natel E1ctrn.lndustries, Inl.,l129 Genlld Ave., YanNays, Calif. 
Plessey Airbarne Carp., 1414 Chestnut Ave., Hillside, N. I. 
PoUer & Brumfield Dlv., AMF, 1200 E. Broadway, ~rincelan, Ind. 
Raven Eleetronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Solid Slate Elctm. Corp, 15321 RayenSt, Sepolveda, Cal. p 2323,2792 
Tempo InSir. Inc., E. Betflpage Rd., Plainview, N. Y. 
Torwico Eleclronlc~ Inc., Rte. 10, Lakewood, N. I. , 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio " 
Weslingbouse E1ec. Corp., Relay·lnstr. Div., Plane & Orange Sts., Newark, N. J. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Switch Co., 5()'56 Hanover Rd., Florham Park, N. J. 
Autronics Corp" 180 N. Vinedo Ave., Pasadena, Calif. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Belamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Giannini·Voltex, 12140 E. Rivenl Rd., Whittier, Calif. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Hi·Tek Corp., 2220 S. Anne St., Santa Ana, Calif. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
lark Electronics, Inc., 45 Walker St, New York, N. Y. 
Lear Siegler, I,nc., Power Equip. Div., I76{JOBroadway, Cleveland, Ohio 
life Instr~ment Co., Inc., 165 Brook SI., Franklin, Mass. 
Molor Geherator Div., EE·6I, Troy, Ohio 
Nichols, R. H. Co., ltd., 4544 Dufferin st., Toronto, Ont., Can. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 

. Robicon Corp" Plum Industrial Park, Pittsburgh, Pa. 
Rochester Instr. Systems, Inc., 275N. Union st., Rochester, N. V: 
Standard Relay Corp., 40 Dale St., Pinelawn, N. V. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Torwico Electronics, Inc., Rte. 70, lakewood, ,N. J. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. ' 

RELAYS. OVER·VOLTAGE & 
UNDER·VOLTAGE 

API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio 
Alrpax Electronics, Inc., Seminale Div., 80x 8488, FI. Lauderdale, Fla. 
Aulomatic Controls Div., 200 E. Daniels Rd., Palatine, III. 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., 'Riverside, Calif. 
Computer Compo Inc, 88.06 Van Wyck Expwy., lamaica, N. Y. 
Data Device Corp., Dept 17, 100 Tech St, Hicksville, N. Y. 
Dellron Inc., Wissahickon Ave., N,Drlh Wales, Pa. 
Digitallnslrs., Inc., 13735 VlctolY Blvd., Van Huys, Calif. 
Electronic Specialty Ca., 18900 H. E. Sandy Blvd., Portland, Ore. 
Fifth Dimension Inc., Box 483, Princeton, N. I. 
G·Y Controls Inc., 101 Okner Pkwy., Livingston, N. I. 
Genenll Electric Co., Elelrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Guardian California, 5155 Camille Ave., Culver City, CaIH. 
Guardian Electric Mig. Co., 1550 W. Carroll Are., Chicago, III. 
Hart Components, Advance Relay Div., Oak E1entro/Netics Corp., 

Crystal Lake, III. 
Haydon, A. W. Co., 232 N. Elm St, Waterbury, Conn. 
Hi-G Inc., Spring St. , Route 15, Windsor Locks, Conn. ... p 2268,2269 
ITT Jennings Div., 910 Mclaughlin Ave., San lose, Calif. 
Internatienal Rectifier, 233 ,Kansas St, II Segundo, Calif. 
Kidde, Waller & Co., Inc., 675 Main St, Belleville, N. J. 
Kurman Instruments Corp., 15 8urke La., Syosse~ N. y, 
LogHek, Dir., 42 Central Ave., Farmingdale,N. Y. .... . . . . .. p 2287 
Natel ElGtrn. Industries, Inc., 1129 Genlld Ave., Van Nuys, CaUf. 
Plessey Airborne Carp., 1414 Chestnu1 Ave., Hillside, N. J. 
Potter & Bromfield DiY., AMF, 1200 E. Broadway, Princeton, Ind. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Ross Engrg. Carp., 11915 Shadybrook, Saratoga, Calif. 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. 
Sigma Instruments Inc., 110 Pearl St, Bnlintree, Mast 
Simpson E1entric Co., 5200 W.linzie St, Chicago, III. 
Solid State actm. Corp., 15321 Rayen St., Sepulveda, Cel. 
Tempo Instr. Inc., E. Betflpage Rd., Plainview, N. Y. 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. ,I. 
Wacline Inc., 35 S. st. Clair St, Dayton, Ohio 
Ward Leona!1l, 31 Soutfl 51., Mounl Vernon, N. Y. 
WestinghouseElec. Corp., Relay·lnstr. Div., Plane & Onlnge Sts., Newark, N. I. 
Allen·Bnldley Co., 1201 South 2nd St, Milwaukee, Wisc. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automalic Switch Co., 5()'56 Hanover Rd., Florham Park, N. J. 
Autronics Corp., 180 N. Vinedo Ave.; Pasadena, Cali,!. 
Avtron Mfg., Inc., 10400 Meech Ave .. Cleveland, Ohio 
Betamit. Elctm. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
California Electronic Mfg. Co., Box 555, Alamo, Calif. 
Culler·Hammer, Inc., ,4201 N. 27 SI., Milwaukee, Wise. 
Diversified Elclms., Inc., Box ,6231, EvanSVille, Ind. 
Ebert Elctrns. Corp., 13a lericho Tpke., Floral Park, N. V. 
English Elec. Co., lid., English B,ec. House strand, london, W.C. 2, Eng. 
General,Automat~ Corp., 235 W. First St., Bayonne, N. J. 
General Reed Co., Box 858, Clark, N. J. 
General Relay Corp., 20 Mercer St., Dover, N. J. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 



Hi·Tek Corp., 2220 S. Anne St., Santa Ana, Calif. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. . 
Instrumentation & Control Sys. Inc., 129 W. laura, Add,son, III. 
Kinetics Corp. of California, 410 S. Cedros Avo., Solana Beach, Calif. 
lark Ilectronics, Inc., 45 Walker St., New York, N. Y. 
larson Aero Development, Box 135, Concord, Calil. 
lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Motor Generator Div., EE·61, Troy, Ohio 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Relays, Inc., 162 West 83rd St., New York, N. Y. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Rochester Instr. Systems, Inc., 275 N. Union St., Rochester, N. Y. 
Roveti Instruments, 238 West St., Annapolis, Md. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 

. Standard Relay Corp., 40 Dale St., Pinel awn, N. Y. 
Struthers·Ounn, Inc., lambs Rd., Pitman, N. J. 
Texas Instruments, Inc., 34 forest St., Attleboro, Mass. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Zenith Controls Inc., 830 West 40th St., Chicago, III. 

RELAYS, PHASE·SENSING 
Data Deyice Corp., Dept 17, 100 Tech St., Hicksville, N. Y. 
Digitallnstrs., Inc., 13735 Victory Blvd., Van Nuys, CaIW. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Grigsby·Barton Inc., 167 N. Hickory St, ArlinEion Hgts., III. ... p 2242 
Guardian CalHornia, 5755 Camilla Ave., Culver City, Calif. .... p 1039 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
Hi·G Inc., Spring St & Route 75, Windsor locks, Conn. . P 226B,2269 
logitok, Div., 42 Central Ave., Farmingdale, N. Y. .. . . . . . . . . P 22B7 
Natel £Ictrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
Opad Electric Co. Inc., 43·12 Walker St, New York, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. P 1705 
Solid State Elctrn. Corp., 15321 Rayen St., Sepulveda, Cal. .... P 2920 
Wacline Inc., 35 S. St Clair St, Dayton, Ohio 
Westinghouse Elec. Corp., Relay·lnstr. Div., Plane & Orange Sts., Newark, N. J. 
Allen·Bradley Co., 1201 South 2nd st., Milwaukee, Wisc. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Diversified Elctrns., Inc., Box 6231, Evansville, Ind. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Hi·Tek Corp., 2220 S. Anne St., Santa Ana, Calif. 
lark Electronics, Inc., 45 Walker St., New York, N. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 

RELAYS, PHOTOELECTRIC 
computer Camp. Inc., 88·06 Van Wyck Expwy., Jamaica, N. Y. 
General £Iectric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Hi·G Industrial Prods., 112 Parkway Dr. 5., Hauppauge, N. Y. 
Kurman Instruments Corp., 15 Burke la., Syosset, N. Y. 
Nippon £Iec. New York Inc., 200 Park Ave., New Yorl!, N. Y. 
RBM Conlrols, Distr. Mktg. Sec., 3501 W. Addison St., Chicago, III. 
RBM Controls Oiv., Essex Inl'l. Inc., 131 Godfrey, logansport, Ind. 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Slaughter Co., Moore & Hailey SIs., Ardmore, Okla. 
Solid Stale Elclrn. Corp., 15321 Rayen St., Sepulveda, Cal. .... P 2323 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Davis Electronics Corp., 4711 East 5th St., Austin, Texas 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Dolan·Jenner Industries, Inc., 10 Ingalls Ct., Melrose, Mass. 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y·. 
Electro·Sonic Control, 1625 N. Main, Manteea, Cal. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
Farmer Electric Products Co., Inc., Teeh Circle, Natick, Mass. 
Frost Electronics, One Goddard Dr., Rockaway, N. J. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
Hughey & Phillips, Inc., 3050 N. California St., Burbank, Calif. 
James Electronics Inc., 4050 N. Rockwell St., Chicago, III. 
lark Electronics, Inc., 45 Walker St, New York, N. Y. 
larson Instrument Co., Inc., Greenbush Rd., Orangeburg, N. Y. 
Life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Mack Elec. Devices, Inc., 32 Glenside Ave., Wyncote, Pa. 
Monsanto·Elctrn. Special Prods., 10131 Bubb Rd., Cupertino, Calif. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Photomation, Inc., 280 Polaris Ave., Mountain View, Calif. 
Power Instruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Tri·Tronics Co., 619 Enterprise Dr., Oak Brook, III. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave.,_ 

Newark, N. J. 

RELAYS, PLATE CIRCUIT 
Aemco Div., Mldtex Inc., 10 Stale st., Mankalo, Minn. 
American lettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. J. .... P 2199 
Automatic Controls Div., 200 E. Daniels Rd., Palatine, III. 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. 
Computer Camp. Inc., 8B·06 Van Wyck Expwy., Jamaica, N. Y. 
Couch, S. Div., 3 Arlingtoo St., North Quincy, Mass. ......... P 2219 
Deltrel Controls, 2745 South 191h St, Milwaukee, Wisc. ....... P 2223 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I. 
Eagle Signal Div., E. W. Bliss Co" 736 federal St, Davenport. Iowa 

P 2204 
Guanlian California, 5755 Camille Ave., Culver City, Calif. 

Guardian Electric Mfg. Co., 155tJ W. Carroll Ave., Chicago, III. 
Hart Componants, Advance Relay Div., Oak Eleclro/Neties Corp., 

Crystal Lake, III. 
Hi-G Inc., Spring St. , Route 75, Windsor locks, Conn. 
Hi-G Industrial Prods., 112 Parkway Dr. S., Hauppauge, N. Y. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
Kurman Instruments Corp., 15 Burke la., Syosset, N. Y. 
leach Corp., 5915 Avalon Blvd., los Angeles, Cal. 
logitek, Div., 42 Central Ave., Farmingdale, N. Y. 
Magnecraft Elec. Co., 5575 N. lynch Ave., Chicago, III. ...... P 2292 
Naybor, E. V., labs, Inc., 26 Manorhaven Blvd., PI. Wash., N. Y. 
Ohmfta Manufacturing Co., 3635 Howanl St, Skokie, III. ... . . P 2300 
Parelco Inc., 26181 Avenida Aeropuorto, San luan Capistrano, CaIW. 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. 

P 2314,2315 
Price Electric Corp., E. Church & 2nd Sts., Frederick, Md. ...... p 2320 
RBM Controls, Distr. Mktg. Sec., 3501 W. Addison St., Chicago, III. 
RBM Controls Div., Essex Inl'l. Inc., 131 Godfrey, logansport, Ind. 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. P 2324 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. 
Universal Relay Corp., 42 White St, New York, N. Y. 
Allied Control Co. Inc., 2 East End Ave., New York, N. V. 
Davis Electric Co., P.O. Box 38, Cape Girardeau, Mo. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calil. 
Eleetro-Tee Corp., Box 667, Ormond Beach, Fla. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
General Relay Corp., 20 Mercer St, Dover, N. J. 
Hi·Spec Electronics Corp., 1000 lawrence Or., Newbury Park, Calif. 
Hi·Spec Electronics Corp., E. Church & 2nd Sts., Frederick, Md. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. V. 
Jaidinger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
Midtex/Aemco, 10 State st., Mankato, Minn. 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Fla. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Relays, Inc., 162 West 83rd St., New York, N. Y. 
Scherma, F. A. Mfg. Co., Inc., 424 Broome St., New York, N. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pitman, N. J. 
Vanguard Relay Corp., 225 Cortland St., lindenhurst, N. Y. 

RELAYS. PLUG·IN 
ATR Electronics, Inc., 300 East 4th 51., St. Paul, Minn. 
Adams & Westlak, Co., 1025 N. Michigan St., Elkhart, Ind. 

P 2180,2183·2186,2189-2191 
Aemco Diy., Mldtex Inc., 10 State St, Mankato, Minn. ..... P 2193 
Airpax Electronics, Inc., Seminole Div., Box 8488, Ft. lauderdale, Fla. 
Alco Electronic Products Inc., Box 13411, lawrence, Mass. ..... P 17B1 
American leUler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 

P 2194,2195 
Artisan Elctrns. Corp., 5 Easlman's Rd., Parsippany, N. J. ...... P 2199 
Automatic Controls Div., 200 E. Daniels Rd., Palatine, III. P 2206,2207 
Babcock Relays, 3501 Harbor Blvd., Costa Mesa, Calif. P 2200· 2203 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. .. P 220B, 2214, 2215 
Computer Comp.lnc., 88-116 Van Wyck Expwy., Jamaica, N. Y. .. P 2217 
Coto·Coil Co., Inc., 57 Pavilion Ave., Providence, R. I. 
Couch, S. Div., 3 Arlington St., North Quincy, Mass. P 2219 
Data Device Corp., Dept. 17, 100 Tech St, HickSVille, N. Y. 
Deltrol Controls, 2745 South 19th St., Milwaukee, Wise. ..... P 2223 
Digitallnstrs., Inc., 13735 Victory Blvd., Van Nuys, Calif. 
Oouglas Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I. ... P 2222 
Eagle Signal Div., E. W. Bliss CD., 736 Federal St, Davenport, Iowa 

P 2204 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. _ 
Electronic Specialty CD., 18900 N. E. Sandy Blvd., Portland, Ore. 
Fifth Dimension Inc., Box 463, Princeton, N. J. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2240,2241 
Grigsby·Barton Inc., 107 N. Hickory St., Arlington Hgts., III. 
Guardian CalWornia, 5155 Camille Ave., Culver City, Calif. 
Guanlian Eleclric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. . . P 2243 
Hart Components, Advance Relay DiY., Oak Electro/Neties Corp., 

Crystal lake, III. . P 2446,2247 
Heinemann Electric Co., 2636 Brunswick Pike, Trenton, N. J. ... P 2731 
Hi-G Inc., Spring St. & Route 75, Windsor locks, Conn. . P 2266,2267 
Hi-G Industrial Prods., 112 Parkway Or. S., Hauppauge, N. Y. 

P 2270,2271 
IBM Corp., Ind. Prods. Mktg., Dept EEM, 1271 Ave. 01 Americas, 

NewYork,N. Y. 
ITT Jennings Div., 970 Mclaughlin Ave., San Jose, Calil. 
Iso-5witch Carp., 2955 Randolph St., Costa Mesa, Calif. 
Kelvin, 5919 Noble Ave., Van Nuys, Calil. 
Kidde, WaKer & Co., Inc., 675 Main St., Belleville, N. J. 

P 2273 
P 783 

Kurman Instruments Corp., 15 Burke la., Syosset, N. YOo' P 2279,2280 
leach Corp., 5915 Avalon Blvd., los Angeles, Cal. 
Ledex Div., Ledex Inc., 126 Webster St., Dayton, Ohio 
liberty Conlrols, RFD 5, Joliet, III. . .............. . 
Magnecraft Elec. Co., 5575 N. lynch Ave., Chicago, III .. . 
Meson Elclms., Inc., 380 Cottage St., Rochester, N. Y. 

P 22BB·2290 
P 2292,2293 

P 2294 
Molex Prods. CD., 5224 Katrine Ave., Downers Grove, III. 
Naybor,E. V., labs, Inc., 26 Manorhaven Blvd., Pt Wash., N. Y. 
Nippon !Iec. New York Inc., 200 Park Ave., New York, N. Y. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. ... • . P 2300 
OKI Elclms. of America Inc., 5011/506 S.E. 24th St, Ft. lauderdale, Fla. 

P 2301 
Parelco Inc., 26181 Avenida Aeropuorto, San Juan Capistrano, Calif. 

P 2306,2307 
Phipps Preci~on Prods., 7641 Densmore Ave., Van Nuys, Cam. .. P 2309 
Potter & Brumfield Div., AMf, 1200 E. Broadway, Princeton, Ind. 

P 2312,2314-2316,2318,2319 
Price Electric Corp., E. Church & 2nd Sts., Frederick, Md. . . . . . P 2320 
RBM Controls, Distr. Mktg. Sec., 3501 W. Addison SI., Chicago, III. 

P 222B, 2234, 2235 
RBM Controls Div., Essex Int'l. Inc., 131 Godfrey, logansport, Ind. 

P 2228,2234,2235 
Remvac Components, Inc., 37·55 61st St, Woodside, N. Y. ..... P 2321 
Schrack Electrical Sales Corp., 1140 BrOadway, New York,. N. Y. P 2324 
Sigma Instruments Inc., 170 PeariSt., Braintree, Mass. ..... .. P 2327 

RELAYS, POLARIZED (Cont'dl 

Sigma International Instrs., 88 Marsh Hill Rd., Oran2e. Conn. P 2326 
Solid Slate Elctrn. Corp., 15321 Rayen St" Sepulveda, Cal. .... P 2323 
Stevens·Arnold, Inc., 7 Elkins St, S. BasIon, Mass. P 2921 
Universal Relay Corp., 42 White 51., New York, N. Y. p 2332 
Ward leonard, 31 South St., Mount Vernon, N. Y. 
Westinghouse Air Brake Co., Aerospace Dept., Swissvale P.O .• Pittsbur2h. Pa. 

P 2345 
Wheelock Signals Inc., 273 Branchport Ave., long Branch, N. J. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Altec Lansing, 1515 S. Manchester Ave., AnalJeim, Calif. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Barber·Colman Co., Dept. S, 12\16 Rock St., Rockford, III. 
Barron Controls & Relay Corp., 3 N. Barron Blvd., Grayslake. III. 
Branson Corporation, P.O. Box 845, Denville, N. J. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Davis Electric Co., P.O. Box 38, Cape Girardeau, Mo. 
Dialtron Corp., 203 Harrison PI:, Brooklyn, N. Y. 
Elee·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Electro·Tec Corp., Box 667, Ormond Beach, Fla. 
Frost Electronics, One Goddard Dr., Rockaway, N. J. 
Gems Co., Inc., Spring La., Farmington, Conn. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
General Reed Co., Box 858, Clark, N. J. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
HJS Engineering Co., Box 96, Park Ridge, III. 
Hi·Spec Electronics Corp., 1000 lawrence Dr., Newbury Park, Calif. 
Hi·Spec Electronics Corp., E. Church & 2nd Sts., Frederick, Md. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Jaidinger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
Life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
Matrix Div., Schafer Elctrns., 9\19 De Soto Ave., Chatsworth, Calif. 
Midtex/Aemco, 10 State St., Mankato, Minn. 
Pacific Relays, Inc., 13915 Saticoy, Van Nuys, Calif. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Printact Relay Div., Executone, Inc., 47·37 Austell PI., L I. C., N. Y. 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Fla. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Relay Specialties, Inc., 3 Godwin Ave., Fair lawn, N. J. 
Relays, Inc., 162 West 83rd St., New York, N. V. 
Scherma, F. A. Mfg. Co., Inc., 424 Broome St., New York, N. V. 
Sealecfric Switch & Relay Co., 6025 N. Keystone, Chicago, III. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Terado Corp., 1068 Raymond Ave., St. Paul, Minn. 
Trepac Corp. 01 Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Vanguard Relay Corp., 225 Cortland St., lindenhurst, N. Y. 
Welch Relay Div., 1871 S. Orange Dr., los Angeles, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

RELAYS. PLUNGER 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. P 2224 
RBM Controls, Distr. Mktg. Sec., 3501 W. Addison St" Chicago. III. 

P 2229,2231·2233 
RBM Controls Div., Essex Inl'l. Inc., 131 Godfrey, logansport. Ind. 

P 2229,2231·2233 

RELAYS, POLARIZED 
Adams & Westlake Co., 1025 N. Michigan SI., Elkhart, Ind. 
Automatic Controls Div., 200 E. Daniels Rd., Palatine, III. 
Babcock Relays, 3501 Harbor Blvd., Costa Mesa, Calif. 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. . .. P 2215 
Computer Compo Inc., B8.f16 Van Wyck Expwy., Jamaica, N. Y. 
Coto·Coil Co., Ine., 57 Pavilion Ave., Providence, R. I. 
Deltrol Controls, 2745 South 19th St., Milwaukee, Wisc. 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I. 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. P 2224 
Electronic Specialty Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
Fifth Dimension Inc., Box 4113, Princeton, N. J. 
Flight Systems, Inc., Box 25, Mechanicsburg, Pa. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Grigsby·Barton Inc., 107 N. Hickory 51., Arlington Hgts., III. 
Hart Components, Advance Relay Div., Oak Electro/Netics Corp., 

Crystal lake, III. 
Hi-G Industrial Prods., 112 Parkway Dr. 5 .. Hauppaule. N. Y. 
ITT Jennings Div., 970 Mclaugblin Ave., San Jose, Calif. 
Iso·Switch Corp., 2955 Randolph St., Costa Mesa. Calif. 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. • 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. J. 
leach Corp., 5915 Avalon Blvd., los Angeles, Cal. . . . P 2285 
liberty Controls, RFD 5, JOliet, III. 
Magnecraft Elec. Co., 5575 N. lynch Ave., Chicago, III. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th 51., FI. lauderdale, Fla. 
Phipps Precision Prods., 7641 Densmore Ave., Van Nuys, Calif. 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. 

P 2315,2316,2318 
Price Electric Corp., E. Church & 2nd Sts., Frederick, Md. 
Remvac Components, Inc., 37·55 61st St., WoodSide, N. Y. 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Solid State Elctrn. Corp., 15321 Rayen St, Sepulveda, Cal. 
Universal Relay Corp., 42 White St., New York, N. Y. P 2332 
Wheelock Signals Inc., 273 Branchport Ave" long Branch, N. J. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Branson Corporation, P.O. Box 845, Denville, N. J. 
Bristol Co., Box 1790, Waterbury, Conn. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St .. Cleveland. Ohio 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Electronic Applications Co., 2213 Edwards Ave., S. EI Monte, Calif. 
English Elec. Co., lid., English Elec. House Strand, london, W.C. 2, Eng. 
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RELAYS. POLARIZED (Cont'dl 

General Automatic Corp" 235 W. Firsl St, Bayonne, N. J. 
Hariman Electrical Mfg. Co., 173 N. Diamond st., Mansfield, Ohio 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Life Inslrument Co., Inc., 165 Brook st., Franklin, Mass. 
MKC' Electronics Corp., 454 E. Oonovan Rd., Kansas City, Kans. 
Midtex/Aemco, 10 stale St., Mankato, Minn. 
Pacific Relays, Inc., 13915 Salicoy, Van Nuys, Calif. 
Printact Relay Div., Executone, Inc., 47·37 Austell PI., L I. C., N. Y, 
Relays, Inc.,. 162 West 83rd ~, New York, N. Y. 
standard Relay Corp., 40 Dale St, Pinelaw~, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N.J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood,N. J. 
Welch Relay DIv., 1871 S. Orange Dr., los Angeles, Calif. 

RELAYS. POWER 
ATR EleCll'onic~ Inc., 300 East 4th St, St Pau~ MInn. 
Adams & Westlake-Co., 1025 N. Michigan St, Elkhart, Ind. p 2170-2174 
AellCO DIY., Mldlellnc., 10 Slste St, ManUte, Minn. ..;.... p 2193 
American Instr; Co., Inc" 8030 GeDllia Ave., Silv.,. Spring, Md. p 1243 
American ZeItler, Inc., 697 Ran~oIph Ave., Costa Mesa, Callf. ••• p 2195 
Artisan Elctrns. Corp" 5' Eastman's Rd., Parsippany, N. I. •. . . .. . P 2199 
Automatic Controls DiY., 2IJO E. Daniels Rd., Palatine, III p 2206,2207 
Clare, C. P., & Co., 3101 Pratt BIYlI., Chicago, III. 
DeJtrol Controls, 2745 South 19tb St, MHwaukee, Wisc. :...... p 2223 
fIIIe Signal DiY., E. W. Bliss Co., 738 Federal Sl, Devenport, Iowa 

p 2204 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. ...... p 2224 
General Electric Co., EIctrn. Compo Sales Oper., 1 RiYer Rd., Schenectady, N. Y. 

. p 2241 
Grlgsty-Barton Inc,. 107 N. Hickory St, Arlington Hgis., III. ... p 2242 
Guardian California, 5755 Camille Ave., Culver City, CaIH. 
Guardian Electric MIg. Ca., 1550 W.Carrall Ave., Chicago, III. .. p 2243 
Hart COlllponents, Advance Relay DiY., Oak Electro/Netics Corp., 

Crystallake, III. .. ............... :.. ..... p 2244. 2248, 2249 
Hl-8lnc., Spring St & Route 75, Windsor loc~ Conn. ... p 2262,2269 
HI-8 Industrial Prods., 112 Parkway Dr. s., Hauppauge, N. Y. .. p 2270 
m lennlngs DiY., 970 Mclaughlin Ave., San Jose, CaIH. p 669,2273 
Kurman Instruments Corp., 15 Burke la., Syosse~ N. Y. 
Leac~ Corp., 5915. Avalon Blvd., Los Angeles, Cal. •..••• p 2283,2284 
Uberty Controls, RFD 5, lo"e~ III. . . • . . . . . . . . . . . . . p 2288;2289 
lIIgitek, Div., 42 Central Ave., Farmingdale, N. Y. . . . . . . . . . . p 2287 
Megneerafl Elec. Co., 5575 N. Lynch Ave., Chicago, III. •• p 2292, 2293 
Obmile Manufacturing Co., 3835 Howard St, Skokie, ilL. ..... p .2300 
OKI Elclms. of America Inc., 500/50& S.E. 24th St, Ft lauderdale, Fla. 

p 2301 
Parelco Inc., 29181 Avenida Aerapuorto, San luan Capistrano, Cain. 
Potter & Brumfield DiY., AMF, 1200 E. Broadway, Princeton, Ind. p 2313 
Price Electric Corp., E. Church & 2nd SIs., Frederick, Md. • . . • . p 2320 
RBM Controls, Distr. Mkil. Sec .. 3501 W. Addison St. Chlcan. RI. 

p 2230-2233 
RBM Controls DiY., Essex Inl'l. Inc., 131 Godfrey, Logansport. Ind. -

p 2230-2233 
RelllYIC Components, Inc., 37·55 61st St, Woadside, N. Y. ..... p 2321 
Ross Enn Corp., 11915 Shadybraok, Saratoga, cain •........• p 2322 
Schrack Electrical Sales Carp., 1140 Broadway, New York, N. Y. p 2325 
Sigma Instraments Inc., 170 Peari St, Braintree, MasL 
Sigma Internationallnstrs., 88 Marsh Hill Rd., Orange, Conn. ... p 2326 
Solid State Elclm. Corp., 15321 Rayen St, Sepulveda, Cal .... p 2323 
Torr laboratori~ Inc., 2228 Coiner Ave., los Angeles, Cain. .. p 2330 
UnIYersai Relay Corp., 42 While St, New York, N. Y. ....•.••. p 2332 
Ward leonanl, 31 South St, Mount Vernon, N •. Y. 
Westinghouse Air Brake Co., Aerospace D1ipt, Swissvale P.O .. Plltsbul'lh, Pa. 

p 2340,2345,2346 
YIIIeelock Signals Inc., 273 Branchport Ave., long Bram:h, If. I. p 2333 
Zenrad Controls Co., 1515 A.P.s., Santa Barbara, Cain. ...... p 1056 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, W'tsc. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
American Solenoid Co., Inc., 245 E. Inman Ave., Rahway, N. 1 
Aulomalic Eleclric Co., 400 N. Wolf Rd., Northlake, III. 
Automatic Switch Co., 50-$ Hanover Rd., florhaf!l Park, N. J. 
Clark Contral Dlv., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
CuUer-Hammer, Inc., 4201 N. 27 st, Milwaukee, Wise. 
Davis Electric Co., P.O. Box 38, Cape Girardeau, Mo. 
Dynamic Conlrols Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Ebert Elctrns.· Corp., 130 lericlfo Tpke., Floral Park, N. Y. 
Electro-Sonic Contral, 1625 N. Main, Manteca, Cal. 
Electro·Tec Corp., Box 667, Ormond Beach, Fla. . 
English Elec. Co., ltd., English E1ec. House Strand, london, W.C. 2, Eng. 
Euclid Electric & Mfg. Dlv., 50 Edwards St., Madison, Ohio ' 
Gems Co., Inc., Spring la., Farmington, Conn, 
General Automatic Corp., 235 W. First St, Bayonne, N. J. 
G. E. Co., lamp Metals & Comp., 21800 Tungsten Rd., Cleveland, Ohio 
Gianninl·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
H·B Instrument Co., American & Bristol Sts., Philadelphia, P •• 
HIS Engineering Co., Box 96, Park Ridge, III. 
Hartman Electrical Mfg. Co., 173 N. Diamond St, Mansfield, Ohio 
Hi-Spec Electronics Corp., 1000 lawrence Dr., Newbury Park, Calif. 
Hi·Spec Electronics Corp;, E. Church & 2nd Sts., Frederick, Md. 
Honeywell, Residenlial Div., 2701 Fourth Ave" 8;, Minneapolis, Minn. 
ITT Residenlial & Industrial Controls, 801 Allen Ave., Glendale; Calif. 
lear Siegler, lfic., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
life Instrument Co., Inc., 155 Brook St., Franklin, Mass. 
line Electric Co., U.s. Hwy. 287, Parsippany, N. J. 
Mack Elec. Devices, Inc., 32 Glenside Ave., Wyncote, Pa. 
Midtex/Aemco, 10 SIsti St, Mankato, Minn. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Relay Sales, Inc., 604 Danley Dr., Ft Myers, Fla. 
Relays, Inc., 162 Wesl83rd St., New York, N. Y. 
Scherma, F.. A. Mfg. Co., Inc., 424 Broome St.,New York, N. Y. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, m. 
standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers-Dunn, Inc., lambs Rd., Pitman, N. J. 
Vanguard Relay Corp./225 Cortland St., Lindenhurst, N. Y. 
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Westonlnstrs. Div., Weston,lnstr. Inc., 614 Frelinghuysen Ave., 
Newark, N. I. 

Zenith Conlrols Inc., 830 West 40th St, Chicago, III. 

RELAYS. PROXIMITY 
Adams & Westiake Co., 1025 N. Michigan St, Elkhart, Ind. 
Computer Camp. Inc., 88-06 Van Wyck Expwy., !amalca, N. Y. 
DDUgiaS Randall, Inc., 6 Pawcatuck Ave., Westerly, R. I. 
Grigsby·Barton 100., 107 N. Hickory St, A~ington Hgts., ilL 
H.C Industrial Pr.ds., 112 Parkway Dr. s., Hauppauge, N. Y. 
Honeywell, Micra SWitch DIY., 11 W. Spring St, Freeport, III. .. p 2760 
Mitra SWitch, DiY. Honeywell,l1W. Spring St, Freeport, III. .• p 2760 
Sigma Instruments Inc., 170 Pea~St, Braintree, Mass. 
Solid State Elctrn. Corp" 15321 Rayen St, Sepulveda, Cal. 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wise. 
De·Tec·TrOnic Corp., 2512 N. Halsled St., Chicago, III. 
Ebert Elctrns. Corp., 130 lericho Tpke., Floral Park, N. Y. 
Elec-Tral, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Electro-Sonic Control, 1625 N. Main, Manteca, Ca. 
Electronic Conlrol Corp., 15341 Dale, Detroit, Mich. 
English Elec. Co" ltd., English Elec .. House Strand, london, W.C. 2, Eng. 
Hyde Park Electronics, Inc., Box 44, Dayton View Sta., Dayton, Ohio 
larson Aero Oevelopmenl, Box 135, Concord, Calif. 
Luminator, Inc:, Box 278, Plano, Te~ 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp), 40 Dale St., Pinel awn, N. Y. 
Westinghouse Electllc Corp., General Control Div., Buffalo, N. Y. 

RELAYS. PULSE & TELEGRAPH 
Adams & Westlake Co.; 1025 N. Michigan St., Elkhart, Ind. 
Automatic Controls DiY., 200 E. Daniels Rd., Palatine, III. 
Fifth Dimension Inc., B.I 493, Princeton, N. J. 
Hart Components, Advance Relay Div., Oak Electro/Netics Corp., 

Crystal lake, III. 
HI-8 Industrial Prods., 112 Parkway Dr. S., Hauppauge, N. Y. 
Liberty Controls, RFD 5, lollel, III. .. . .. .. .. .. . .. .. .. .. .. p 2290 
Parelco Inc., 26181 Avenida Aeropuarto, San luan Capistrano, Calif. 
Sigma Instraments Inc., 170 Pea~ St, Braintree, Mass. 
Torr labaratories,lnc., 2228 Cotner Ave., los Angeles, Cain. .. p 2330 
UniYersal Relay Cerp., 42 White St,New York, N. Y. 
Allied Control Co. Inc., 2 Easl End Ave., New YOI'k, N. Y. 
standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Western Telematic, Inc., 5507 Peck Rd., Arcadia, Calif. 

RELAYS. R·F (INCLUDING ANTENNA & 
COAXIAL! 

lamca DiY., Midtex Inc., 10 State St., Mankate, Minn. .. . . . . . p 2193 
American Zettler, Inc., 69J Randolph Ave., Casta Mesa, Cain. 
Clare, C. P., &.Co., 3101 Pratt Blvd., Chicago, III. 
C.mputer Camp. Inc., 88-06 Van Wyck Expwy., lamaica, N. Y. 
Dow.l(ey C •• , 2260 Industrial la., Bra.mfield, C.I.. •.......•. p 2718 
E & M lahoratories, 5388 Sterling Center Dr., Westlake Village, Cal. 
FlfIII Dimension Inc., Box 483, Princeton, N. I. 
Grigsby·Bartan Inc., 107 N. Hickory St., Arlington Hgts., III. 
Hart Components, Advance Relay oiv'voak Electro/Neties Corp., 

Crystallake, III. .................................. p 2250 
H.G Inc., Spring St & Route 75, Windsor locks, Conn. . .. p 2264, 2267 
High Vacuum Electranics Inc., 538 Mission St, S. Pasadena, Cain. 
ITT lennings Div., 970 McLaughlin Ave., San lose, Cain. ...... p 669 
lohnson, E. F., Co., 1923 10lIl Ave., S.W., Waseca, Minn. . . .. p 2909 
Kelvin, 5919 Noble Ave., Van Nuys, CaIH. 
Kidde, Waller & Co., Inc., 675 Main St., Belleville, N. I. 
Kurman Instruments Carp., 15 Burke La., Syosse~ N. Y. 
Magnecralt Elec. Co., 5575 N. Lynch Ave., Chicago, III. ...... p 2293 
OK! Elctrns. of America Inc., 500/506 S.E. 24th St, Fl. Lauderdale, Fla. 

p 2301 
Parelco Inc., 26181 AvenidaAeropuorta, San luan Capistrano, Cain. 

p 2306 
Raven Electlllnlcs, Inc., 101 W, Alameda Ave., Burbarik, CaIH. 
Ross Engrg. Corp., 11915 Shadybroak, Saratoga, Calif. , .... , .. p 2322 
Sigma Instruments Inc., 170 Peari St, Bnintree, Mass. 
Teledyne Relays, 31.55 W. EI Segundo Blvd., Hawthorne, Calif. 

p 2328,2329 
Torr laboratories, Inc., 2228 Coiner Ave., Los Angeles, cain. 
Transco Praducts, 4241 Glencoe Ave., Venice, Cain. ......... p 1711 
Universal Relay Corp.,42 While St,New York, N. Y. 
Wheelock Signals Inc., 273 Branchport Ave., Long Branch, N. I. 
Allied Conlrol Co. Inc., 2 East End Ave., New York, N. Y. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Collins Radio Co., Dallas, Texas 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
General Reed Co., Box 858, Clark, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo A~o, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
life Instrument Co., Inc., 165 8rook St, Fran~in, Mass. 
Malrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Midtex/Aemco, 1.0 Stale St., Mankato,Minn. 
Pollak, I. Corp., 195 Freeport St, Boslon, Mass. 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Fla. ' 
Scherma, F. A. Mfg. Co., Inc., 424 Broome St., New York, N. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers-Dunn, Inc., lambs Rd.,Pitman, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Vanguard Relay Corp., 225 Cortland St., lindenhursl, N. Y. 
Welch Relay Div., 1871 S. Orange Dr., Los Angeles, Calif. 

RELAYS. REED 
ADC Prod~ 6405 Cambridge St, Minneapolis, Minn. 
Adams .. Westlake Co., 1025 N. Micbigan St, Elkhart, Ind. ..•• p 2192 
Automatic Controls DiY., 200 E. Daniels Rd., Palatine, III. ...... p 2205 
Biddle, lames G. Ca., Township Line & lolly Rds" Plymouth Meeting, Pa. 
CalHornia S~ Comp" Inc., 9,1.76 Independence, Chatsworth, Cel. p 766 
Clare, C. P., & Co;, 3101 Pratt Blvd., Chicago, III.. .. . . . .. p 2212,2213 
Compurer Camp. Inc" 88-06 Van Wy;k Expwy., lamaroa, N. Y. .. p 2217 

Cala·Coll Ca., Inc., 57 Pavilion Ave" PrOVidence, R. I. • . . . . . . . . p 2218 
Dale ElectrOnics Inc., Box 609, Columbus, Nebr: 
Data Device COrp., Dept 17, 100 Tech St, HIcksville,N. Y. 
Douglas Randall, Inc., 6 Pawcatuck Ave., Westerly, •• I. ... P 2220.,2222 
Eleclronic Specialty Co., 18900 N. E. Sandy Blvd;, Portiand, Ore. 
Fairchild CORlrols, 225 Park Ave., Hicksville, N.Y. 
General Electric Co" Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2240,2241 
Gordos Corp., 250 Glenwood Ave" Bloomfield, N. I. 
Grigsby·Barton Inc., 107 N. Hickory St, Mington Hgts., III. p 2242 

. Hart Components, AdYance Relay DiY., Oak Electro/Netics Corp., 
Crystal Lake, ilL 

Hathawa" 5250 E. Evans Ave., Denver, Colo. .. •• . •. . . . .. . . p 2257 
H~G Inc" Spring-St & Route 75, Windsor Locks, Conn. ... p 2266,2267 
IBM Corp., Ind. Prads. Mktg., Dept. EEM, 1271 Ave. of Americas, 

NewYork,N. Y. .. .... " .......... " ... "......... p 2276 
m lennings Div., 970 Mclaugblin Ave;, San lose, Calif. 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. . ......•.•. ;..... p 2399 
Kidde, Walter & Co., Inc., 675.Main St, BelleYHle, N. I. 
Liberty Controls, RFO 5, loliet, III. 
Magnecralt Elec. Co., 5575 N. Lynch Ave., Chicago, III. p 2292 
New Product EDgrg., Inc., 812 Manchester Ave., Wabash, Ind. 

p 2296,2297 
Nippon Elec. New York Inc., 200 Park Ave" New York, N. Y. 
Non-Llnear Systems, Inc., Box N, Del Mar, CaIH. 
Phipps Precision Prods., 7641 Densmore Ave., Van Nuys, Calif. p 2309 
Potter & Brumfield DiY., AMF, 1200 E. Broadway, Princeton, Ind. p 2317 
Price Electric Corp., E. Cburch & 2nd Sts., Fraderick, Md. , 
RBM Controls, Dlstr. Mkil. Sec., 3501 W; addison St, ChlcagG, III. 

. p 2236 
RBM Controls DiY., Essex Inri. Inc., 131 Godfrey, .logansport, Ind. p 2+36 
RemYlc Components, Inc., 37-55 61st St, Woodside, N. Y. ..... p 2321 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. p 2325 
Solid Stste Elclm. Corp., 15321 Rayen St, SepulYeda, Cal. ••.. p 2323 
Torr laboratoiles, Inc., 2228 Cotner Ave., Los Angeles, CaIH. 
Transco Produ~ 4241 Glencoe Ave" Venice, CaIH. 
Universal Relay Corp., 42 WhHe St., New York, N. Y. ......... p 2332 
Wheelock Signals Inc., 273 Branchport Ave., long Branch, N. I. p 2333 
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. I. 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wise. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Automatic Eleclric Co., 400 N. Wolf Rd., Northlake, III. 
Calvert Electronics, Inc., 220 East 13rd St., New York, N.Y. 
CompacEngrg., 845 Commercial St., San lose, Calff. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III.' . 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Elet-Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calff. 
Electronic Applications Co., 2213 Edwards Ave., S. EI Monte, Calif. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove,. N. J. 
Fisher·Akin Co., P.O. Box 698, Manhattan BeaCh, Calif. 
General Automatic Corp., 235 W. Firsl St., Bayonne, N. I. 
General Reed Co., Box 858, Clark, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Instrument Resistors Co., Inc., 503 Adamston Rd., Brick Town, N. J. 
Jaidinger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
Life Instrument Co., Inc., 165 8rook St., Franklin, Mass. 
Line Eleclric Co., U.S. Hwy. 287, Parsippany, N. J. 
MKC Electronics Corp., 454 E. Donovan Rd., Kansas City, Kans. 
Matrix Div., Schafer Elctrns., 9119 De Solo Ave., Chatsworth, Calif. 
Micro Metrics, Inc., 165 PenhSylvania Ave., Paterson; N. I. 
Midtex/Aemco, 10 state St., Mankato, Minn. 
Plessey, Inc., 170 Finn CI., Farmingdale, N. Y. 
Self-Organizing Systems, Inc., 3121 Benlon, Garland, Tex. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, III. 
Standard. Relay Corp., 40 Dale SI., Pinelawn, N. Y. 
Struthers·Ounn, Inc., lambs Rd., Pitman, N. J. 
Thermosen Inc., 375 Fairfield Ave., Stamford, Conn. 
Trompeter ElectrOllics, Inc., 8936 Comanche, Chatsworth, Calif. 
Wabash MagnetiCS Inc., Box 708, Wabash, Ind. 
Western Transformer Co., P.O. Box 945, Tijeras, N:'Mex. 

RELAYS. RESISTANCE·SENSITIVE . 
Compurer Camp. luc., 88-06 Van Wyck Expwy., lamalca, N. Y. 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Data Device Corp., Dept 17, 100 Tech St, Hicksville, N. Y. 
Electronic Specialty Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
General Electric Ca., Elctrn. Compo Sales oper., 1 River Rd., Schenectady, N. Y. 
Grigsby·Barton Inc., 107 N. Hickory St., Arlingtan Hgis., III. ... p 2242 
Guardia. Calnarnia, 5755 Camille Ave., Cuiver City, Calif. 
Guardlaa .Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
HI-8 Industrial Prads.; 112 Parkway Or. s., Hauppauge, N. Y. 
Kurman Instruments Corp., 15 Burke la., Syosse~ N. Y. 
Logitek, Div., 42 Central Ave., Farmingdale, N. Y. . . . . . . . . . . p 2287 
Magnecralt Elec. Ca., 5575 N. lynch Ave., Chicago. III. 
Parelco Inc., 29181 Avenlda Aerapaorto, San luan Capistrano, Cain. 
Sigma Instruments Inc., 170 Peart St, Braintree, Mass. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. ... .. p 1053 
Allied Conlrol Co. Inc., 1 East End Ave., New York, N. Y. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Compac Engrg., 845 Commercial St., San Jose, Calif. 
Elec·Trol, Inc., 21018 'Soledad Canyon Rd., Saugus, Calif. 
Frost Electronics, One Goddard Dr., Rockaway, N. I. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
H·B Instrument Co., American & SristoISts., Philadelphia, Pa. 
Haledy Elclms. Co., 99 Wall St., New York, N. Y. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
life Instrument Co., Inc., 165 Brook St, Franklin, Mass. 
line Electric Co., U.S. Hwy; 287; Parsippany, N. J. 
Mack Elec. Devices, Inc., 32 Glenside Ave., Wyncole, Pa. 
Mag·Con Engineering Co., 85 Richardson St, S.E., St. Paul, Minn. 
Scherma, F. A. Mfg. Co., Inc., 424 Broome St., New York, N. Y. 
Standard Relay Corp., 40 Dale SI.,Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. I. 
Tia Electric Co., 178·M Alexander St., Princeton, N. J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., EnRiewood, N.1. 
Weston Instrs. Div., Weston Instr. Inc;, 614'Frefinghuysen Ave., 

Newark, N. J. 



RELAYS. REVERSE·CURRENT 
Aemco Div., Midtel Inc., 10 Stete St., Mankato, Minn. 
Data Device Corp., Dept 17, 100 Tech St., Hicksville, H. Y. 
Electnlnic Specialty Co., 18900 H. E. Sandy Blvd., PorOand, 011. 
General Electric Co. Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, H. Y. 

p 2241 
Gordian Califomia,5755,Camilie Ave., Culver CIIy, CaIH. 
Gordian Electric Mfg. Co., 1550 W. CarroO Ave., Cbicago, III. 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. I. 
RBM Controls, Distr. Mlttg. Sec., 3501 W. Addison St, Chicap, ilL 
RBM Controls Dlv., Essex Infl. In •• , 131 Godfrey, Logansport, Ind. 
Sigma Instromenll Inc., 170 Pearl St., Braintree, Mass. 
Automatic Switch Co., 5()'56 Hanmr Rd., Florham Park, N. J. 
English Elec. Co., Ltd., English Bec. House Strand, London, W.C. 2, Eng. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., ManSfield, Ohio 
Life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Relays, Inc., 162 West 83rd St., New York, N. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., EIlglewood, N. J. 

RELAYS. ROTARY 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicap,lU. 
Couch, S. Div., 3 Ariington St, North Quincy, Mass. p 2?19 
Dale Electronics Inc., BOI 809, Columbus, Nebr. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, ID. 
Hart Components, Advance Relay Div., Oak Electro/Netics Corp., 

Crystal Lake, III. 
HI·G Inc., Spring St. & Route 75, Windsor Locks, Conn. 
Leach Corp., 5915 Avalon Blvd., los Angeles, Cal. 
ledel DiY., Ledel Inc., 128 Webster St., Dayton, Ohio 
Naybor, E. V., labs, Inc., 26 Manorhaven Blvd., Pt Wash., N. Y. 
North Electric Co., Electronetics DiY., 553 S. Market St., Gallon, Ohio 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St, Ft. lauderdale, Fla. 

p 2301 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. 
Prico Electric Corp., E. Church & 2nd SII., Frederick, Md. 
Schrack Electrical Sales Carp. 1140 Broadway, New York, N. Y. P 2324 
UniYersai Relay Corp., 42 WhHe St, Naw York, N. Y. 
Westinghouse Air Brake Co., AerGspace Dept., Swissvale P.O., Plttsburp, Pa. 

P 2334- 2342, 2345-2347 
Zenrad Controls Co., 1575 A.P.S., Santa Barbara, Calif. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, IJI. 
Branson Corporation, P.O. Box 845, Denville, N. I. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Hi·Spec Electronics Corp., 1000 lawrence Dr., Newbury Park, Calif. 
Hi·Spec Electronics Corp., E. Church & 2nd Sts., Frederick, Md. 
North Electric Co., 553 S. Market St., Galion; Ohio 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 

RELAYS. SENSITIVE 
ATR Electronics, Inc., 300 East 4th St., St. Paul, Minn. 
Adams & WesHake Co., 1025 N. Michigan St, Elkhart, Ind. 

P 2176-2188,2190-2192 
Airpax Elecllonics, Inc., Seminole Div., Box 8488, Fl. Lauderdale, Fla. 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. P 1243 
American Zettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. .. ... P 2199 
Automatic Conllols Dlv., 200 E. Daniels Rd., Palatine, IJI. .. P 2207 
Babcock Relays, 3501 Harbor Blvd., Costa Mesa, Calif. P 2200-2203 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. .. P 2208,2210,2211 
Computer Compo Inc., 88-116 Van Wyck Exp.,., lamaica, N. Y. .. P 2217 
Coto.coil Co., Inc., 57 PavUlon Ave., Providence, R. I. 
Couch, S. Div., 3 Arilngton St, North Quincy, Mass. ......... p 2219 
Dale Electronics, SiOUl Oiv., Box 180, Yankton, S. O. 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Data Device Corp., Dept 17, 100 Tech St, Hicksville, N. Y. 
Dougtas Rand,II, Inc., 6 Pawcatuck Ave., Westerly, R. I. ...... P 2222 
Electronic Specialty Co., 18900 N. E. Sandy Blvd., Portland, Ore. P 2225 
FairchUd Controls, 225 Park Ave, Hicksville, N. Y. 
Fifth Dimension Inc., Box 483, Princeton, N. I. 
Fllpt Systems, Inc., BOI 25, Mechanicsburg, Pa. ........... P 2238 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2240 
General Magn~ics Inc., 135 Bloomfield Ave., Bloomfield, N. I. P 1034 
Grigsby.JIarton Inc., 107 N. Hickory St, Arlington Hgts., III. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicap, III. 
Hart Components, Advance Relay Div., Oak Electro/Netics Corp., 

Crystallake, III. .... p 2251,2253-2256' 
Hi·G Inc., Spring St & Route 75, Windsor locks, Conn. 

P 2258-2260,2263-2265 
Hi·G Industrial Prods., 112 Parkway Dr. S., Hauppauge, N. Y. 

P 2270,2271 
ITT lennings Oiv., 970 Mclaughlin Ave., San 10Sl, Calif. .... p 2273 
Kelvin, 5919 Noble Ave., Van Nays, Calif. ................. P 2399 
Kidde, Walter & Co., Inc., 675 Main St, Bellevill., N. I. 
Kurman Instruments Corp., 15 Burke la., SyDSse~ N. Y .. , P 2280,2281 
La Marche MIg. Co., 102 Bradrock Dr., Des Plaines, III. 
Uberty Controls, RFD 5, lollet, III. 
logitek, Oiv., 42 Central Ave., Farmingdale, N. Y. 
Magnecralt Elec. CD., 5575 N. lynch Ave., Chicago, III. 
New Product Engrg., Inc., 812 Manchester Ave., Wabash, Ind. .. P 2297 
North Electric Co. Electronetios Oiv., 553 S. Market St., Galion, Ohio 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. ..... p 2300 
Pare leo Inc., 26181 Amida Aeropuorto, San luan Capistrano, CaIH. 

P 2306 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. 

p 2314-2316,2318 
Price Electric Corp., E. Church & 2nd SII.,Frederick, Md. .•... P 2320 
RBM Controls, Distr. Mktg. Sec., 3501 W. Addbon St., Chicago, III. 

P 2234,2235 
RBM Controls Div., ESsel Inn. Inc., 131 Godfrer, lOlansport, Ind. 

P 2234,2235 
Remvac Components, Inc., 37·55 61st St., Woodside, N. Y. ... P 2321 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. P 2324 
Sigma Instruments Inc., 170' Pearl St., Braintree,Mass. . . . . .. P 2327 

Simpson Electric Co., 5200 W. Kinzie St, ChlclIO, III. 
Solid State Elctrn. Corp., 15321 Rayen St, Sepulveda, Cal. .... P 2323 
Teledyne Relays, 3155 W. EI Segundo Blvd., Hawthorne, CaIH. 

P 2328,2329 
Torwlco Electronics, Inc., Rte. 70, lakeWOOd, N. I. 
Transmagnetics Inc., 134-25 Northern Blvd.; Flushing. N. Y. 
Universal R.lay Corp., 42 White St, New York, N. Y. ......... P 2332 
Wardleonanl, 31 South St, Mount Yernon, N. Y. 
Westinghouse Air Brake Co., Aerospace Dept, Swissvale P.O., Pitbburgh, Pa. 

P 2344,2345,2347 
Wheelo.k Signals In •. , 273 Branchport Ave., Long Branch, N. I. .. P 2333 
Zenrad Controls Co., 1575 A.P.S., Santa Barbara, Cain. ..... . P 1056 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Allied Control Co. Inc., 2 East EIld Ave., New York, N. Y. 
Automatic Switch Co., 51).56 Hanover Rd., Florham Park, N. J. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Barber·Colman Co., Dept. S, 12116 Rock St., Rockford, III. 
Bristol Co., Box 1790, Waterbury, Conn. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Dialtron Corp., 203 Harrison PI., Brooklyn, N. Y. 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. Orange, N. I. 
Elee·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
English Elec. Co., ltd., Engl~h EJee. House Strand, london, W.C. 2, Eng. 
General Automatic Corp., 235 W. First St., Bayonne, N. I. 
General Reed Co., Box 858, Clark, N. I. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
H·B Instrument Co., American & Bristol Sts., Philadelphia, Pa. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Hi-Spec Electronics Corp., 1000 lawrence Dr., Newbury Park, Calif. 
Hi·Spec Electronics Corp., E. Cflurch & 2nd Sts., Frederick, Md. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Jaidinger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
la Marche Mfg. Co., 106 Bradrock Dr., Des Plains, III. 
larson Aero Development, Box 135, Concord, Calif. 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Mack Elec. Devices, Inc., 32 Glenside Ave., Wyncote, Pa. 
Midt,,/ Aemco. 10 State St., Mankato, Minn. 
North Beetric Co., 553 S. Market St., Galion, Ohio 
Pacific Relays, Inc., 13915 Saticoy, Van Nuys, Calif. 
Parker Instrument Corp., 200 Harvard Ave., Stamford, Conn. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Princo Instrs. Inc., Indl. Pk., Southampton, Pa. 
Relay Specialties, Inc., 3 Godwin Ave., Fair lawn, N. J. 
Relays, Inc., 162 West 83rd St., New York, N. Y. 
Scherma, F. A, Mfg. Co., Inc., 424 Broome St., New York, N. Y. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Tia Electric Co., 178·M Alexander St., Princeton, N. J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Triac Elctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N. J. 
Vanguard Relay Corp., 225 Cortland St., lindenhurst, N. Y. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 
Zenith Controls Inc., 830 West 40th St., Chicago, III. 

RELAYS. s~QUENCE 
Agastat Div., 1027 Newark Ave., Elizabeth, N. I. ............ p 2197 
American Zettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. 
Electronic Specialty Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
Guamian Calnornla, 5755 Camille Ave., Culver Cily, Calif. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
ledex DiY., ledex Inc., 126 Webster St., Dayton, Ohio 
logitek, Oiv., 42 Central, Ave., Farmingdale, N. Y. .. . . . . . . . . P 22B7 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. P 2314 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. .. P 1050 
RBM Conllols, Distr. Mktg. Sec., 3501 W. Addison St., Chicago, III. 
RBM Controls Dlv., EsSex Inl'l. Inc., 131 Godfrey, Logansport, Ind. 
Tempo Instr.lnc., E. Betbpage Rd., Plainview, N. Y ........... P 1053 
Universal Relay Corp., 42 WhHe St., Haw York, N. Y. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Automatic Switch Co., 50.56 Hanover Rd., Florham Park, N. J. 
Automatic Timing & Conllols In~, King of Prussia, Pa. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Cornell·Dubilier Electronicl, 50 Paris St., Newark, N. I. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fisher·Akin Co., P.O. Box 698, Manhattan BeaCh, Calif. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hartman Electrical Mfg .. Co., 173 N. Diamond St., Mansfield, Ohio 
Jerome Electric Corp., 391 lakeside Ave., Orange, N. J. 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Midtex/Aemco, 10 State St, Mankato, Minn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, "'. 
Standard Relay Corp., 40 Dale St, Pinelawn, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pitman, N. J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

RELAYS. SOLENOID-SEE RELAYS. PLUNGER 

RELAYS. SOLlD·sTATE 
ABC Products, 6405 Cambridge St, Minneapolk, Minn. 
API Instruments Co., 11655 Chillicothe Rd., Chesterland, Ohio 
Agastat Oiv., 1027 Newark Ave" Elizabeth, N. I. 
Airpax Electronics, Inc., Seminole Div., lIox 8488, Fl. lauderdale, Fla. 
Artisan Elctrns. Corp., 5 Eastman's Rd., ParslppanY,N. I. ...... P 2199 
Automatic Contnlls Dlv., 200 E. Daniels Rd., Palatine, III. .. . . . .. P 2206 
Baurns, Inc., Trimpot DiY., 1200 Columbia Ave., Riverside, Calif. 
Bulova Watch Co., In~, Elctrns. Div., Servo Prods., 61·20 Woodsid~ Ave., 

WoodSide, N. Y. 
Data Device Corp., Dept 17, 100 Tech St., Hicksville, N •. Y. 
Deltron Inc., Wissahickon Ave., North Wales, Pa 
Digitallnstrs., Inc., 13735 Victory Blvd., Van Nuys, Calif. P 778 

RELAYS. sOLlD·STAn 

Eagle Signal Div., E. W. Bliss Co., 738 Federal St., Davenport, Iowa 
Fairchild Control~ 225 Park All., Hicksville, N. Y, 
Flight Systems, Inc., Box 25, Mechanicsburg. Pa. ........... p 2238 
G·Y Controls Inc., 101 Okner Pkwy., livingston, N. I. .......•. P 2239 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. I. P 1034 
Gea Space Systellls, Inc .. 630149t! St N., St Petersburg. fla. 
6rlgsby·Barton In~, 107 N. Hickory St, Arlington HgtL, III. ... P 2242 
Guardian CalHornia, 5755 Camille Ave., Culver Cily, Calif. .... P 1039 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Cblcago, III 
Heinemann Electric Co., 2636 Brunswick Pike, Trenton, N. I. ... P 2731 
Hi·G Inc., Spring St. & Route 75, Windsor locks, Conn. . P 2268,2269 
Honeywell, Micro SWitch Div., 11 W. Spring St., Freeport, III. .. P 2760 
Iso-SwHch Corp., 2955 Randolpb St, Costa Mesa. Calif. . . . . . P 783 
leach Corp., 5915 Avalon Blvd., los'Angeles, Cal. P 2285 
ledex Div., ledellnc., 126 Webster St, Dayton, Ohio 
logitek, DiY., 42 Central Ave., Farmingdale, N. Y. ... . . . . . . . P 2287 
Magnecraft Elec. Co., 5575 N. lynch Ave., CbIcaIO, III. ...... P 2293 
Micro SWitch, DiY. Honeywell, 11 W. Spring St, Freeport, III. .. P 2760 
Natel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nays, Calif. 
Naybor, E. Y., labs, Inc., 28 Manorbaven BiY1I., Pt Wash., H. Y... P 2298 
Neutronic Corp., Bal 625, St. louis, Mo. ...............•. P 1448 
Nippon Ele~ Hew York Inc., 200 Park An., New York, H. Y. 
North Hills Electronics Inc., Alexander PI., Glen Cm, N. Y. ..•. P 1046 
Ohmlte Manufacturing Co., 3635 Howard St, Skokie, III. ... . . P 2300 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. I. .... P 2310 
Potter" Brumfield DiY., AMF, 1200 E. Broadway, Princeton, Ind. 

P 2316,2319 
Precision Timer Co., Inc., 400 Wesley Ave., Westbroo~ Conn. .. P 1050 
RBM Controls, Dlstr. MkIg. Sec., 3501 W. Addison St., Chicago, III. 

P 2233 
RBM Controls Dlv., Essex Inl'l. Inc., 131 Godfrey, logansport, lad. P 2233 
Raven Electronics, Inc., 101 W. Alameda Ave., Burban~ Calif. 
Servo Development Corp., 2 Willis Ct, Hicksville, N. Y. 
Sigma Instrumenll Inc., 170 Pearl St., Braintree, Mill. 
Solid State Elctrn. Corp., 15321 RayeD St., Sepulveda, Cal. .... P 2323 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Tempo Instr.ln~, E. Bethpage Rd., Plainview, N. Y. P 1053 
Transco Products,4241 Glencoe Ave., Venice, CalH. 
Transmagnetics Inc., 134-25 Northern Blvd., Flushing. N. Y. 
Universal Relay Corp., 42 White St, New York, N. Y. P 2332 
Wacllne Inc., 35 S. St. Claw St., Dayton, Ohio 
Westlnpouse Ele~ Corp., Relay-Instr. Ow., Plane & Orange Sts., Newark, N. J. 
Zenrad Controls Co .. 1575 U.s., Santa Barbara, Calif. .... . . P 1056 
Allied Control Co. Inc., 2 East EIld Av!., New York, N. Y. 
American Micro·Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
Applied Control Co., 98 E. lindsley Rd., Cedar Grove, N. I. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Automatic Switch Co., 5()'56 Hanover Rd., Florham Park, N: J. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Branson Corporation, P.O. Box 845, Denville, N. J. 
Collins Radio Co., Dallas, Texas 
Conlrolotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. I. 
CuHer·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Davis Electronics Corp., 4711 East 5th·St., Austin, Texas 
De-Tec·Tronic Corp., 2512 N. Halsted St., Chicago, Ill. 
Design Products Corp., 1925 W. Maple Rd., Troy, Mich. 
Diamond Repeater Co., 55 Main St., Madison, N. J. 
Dickson Electronics Corp., P.O. Box 1390, Scottsdale, Ariz. 
Diversified Elclms., Inc., Box 6231, Evansville, Ind. 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Electro-Applications, Inc., P.O. Drawer 401, Canonsburg, Pa. 
Electronic Control Systems, Inc., P.O. Box 1232, Fairmont, W. Va. 
English Elee. Co., ltd., EIlglish Elec. House Strand, london, W.C. 2, Eng. 
Frost Electronics, One Goddard Dr., Rockaway, N. J. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Gems Co., Inc., Spring La., Farmington, Conn. 
General Automatic Corp., 235 W, First St., Bayonne, N. I. 
GianninWoltex, 12140 E. Rivera Rd., Whittier, Calif. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Calif. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Cont Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
Inet·Power, 711 W. Knox St., Gardena, Calif. 
Instrumentation & Conllol Sys. Inc., 129 W. laura, Addison, III. 
Lark Electronics, Inc., 45 Walker St., New York, N. Y. 
liebel·Flarsheim Co., 111 E. Amity Rd .. Cincinnati, Ohio 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Midtex/Aemco, 10 State st., Mankato, Minn. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Monsanto·Elctrn. Special Prods., 10131 Bubb Rd., Cupertino, Calif. 
Norbatrol Electronics Corp., Norbatrol Ave. at Carson St., Murrysville, Pa. 
Deco Corp., 712 S. E. Hawthorne Blvd., PorHand, Ore. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Princo Instrs. Inc., Indl. Pk., Southampton, Pa. 
Relay Speeialties, Inc., 3 Godwin Ave., Fair lawn, N. J. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Rochest.r Instr. Systems, Inc., 275 N. Union St.. Rochester, N. Y. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sone, Inc., 20 East Herman St., Philadelphia, Pa. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, "'. 
Standard RelayCorp., 40 Dale St., Pinelawn, N. Y. 
Texas Instruments, Inc., 14 Forest St., Attleboro, Mass, 
Tia Electric Co., 178-M Alexander St., Princeton, N. J. 
Trepac Corp. of Amer.,30 W. Hamilton Ave., Englewood, N. J. 
Triac Bctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N. J. 
Warner Electric Brake & Clutch Co., Beloit, Wise. 
Welch Relay Div., 1871 S. Orange Dr., los Angeles, Calif. 
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RELAYS, SOLlD·STATE CCont'd} 

Welex Electronics, Box 986, Silver Spring, Md. 
Western Telematie, Inc., 5507 Peck Rd., Arcadia, Calif. 
Westinghouse Elec. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 61Hrelinghuysen Ave., 

Newark, N. J. 

RELAYS, STEPPING, RATCHET 
ledll DiY., ledel Inc., 126 Webster St, Dayton, Ohio 
Nri Electric Co., ElaClruneties DiY., 553, S. Market St, Galion, Ohio 
AIIerian leWer, Inc., 697 Ramlolplr Ave. Costa Mesa, Calif. 
Auttllllatie Canlloli DIv., 200 E. Daniels Rd., Palatine,lIl. 
Clare, C. P. " Co. 3101 Pratt ,Blyd., Chicago, !U. 
Dale E1ectranies, Slaux DIY., Box 180, Yanklon,S. B. ......• . P 1728 
Dale Eleclrtnics Inc., Box 809, Columbus, Nebr. 
G.1aD Electric MIg. Co. 1550 W. CarroD Ave., ChicagO, III. 
ITT Jennings DIY. 970 Mclaughlin Ave., San Jose, CaIR. ..,... p 2273 
010 EIctros. of Americs Inc., 50/1/506 S.E. 24th St, Ft Lauderdale, Fla. 

, ,P 2301 
Potter" Brumfield DiY., AMF,I2OO E. Broadway, Princeton, Iml. P 2314 
Pricl Electric Corp., E. Church" 2m1 SIs., Frederick, Md. •.... P 2320 
RBM ColIIrIIls, Bisll. Mktg. Sec., 5501, W. Addison St, Chicago, !U. 
SchJlCk Electrical Sales Corp., 1140 Broadway, New York, N. Y. P 2324 
SoaIectra Corp. 225 Hoyt St, Mamaroneck, N.Y. 
SIgma lostrumeDlS Inc., 170 Peart St, Braintree, Mass. 
Universal Relay Corp., 42 WhHe St, New York, H. Y. . P 2332 
leorad ConInfs Co., 1575 U.S., Santa Barbara; Cal". P 1056 
Automatic Bectrie Co." 400 N. Wolf Rd., Northlake, III. 
cornell-llubilier Electronics, 50 Paris 51., Newark, N. J. 
Fisher~kin Co., P.O. Box 698, Manhattan Beach, Calif. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Caiil. 
Imtra Corp., 151 Mystic Ave., Medford, Mass. 
Jerome Electric Corp., 391 lakeside Ave., Orange, N. J. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Relay Sales, Inc., 604 Danley Dr., Ft. Myers, Fla. 
Standard Relay Corp., 40 Dale St., Pinelawn,N. Y. 
Struthers-ilunn, Inc., Lambs Rd., Pitman, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

RELAYS, TELEPHONE 
ATR E1ectrunics, Inc., 300 East 4th St., SI. Paul, Minn. 
AImee Div., Midlex Inc., 10 Stete St., Mankato, Minn. 
Americaa Zettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. 
Artisan E1ctrn!. Corp., 5 Easbnan's Rd., Parsippany, H. I.·...... P 2199 
AutGmatic Controls DiY., 200 E. Daniels Rd., Palatine, III. ..:.,. P 2207 
Clare, C. P.," Co., 3101 Pratt Blvd., Chicago, III •.. :.... P 2214,2215 
Dall E1ectronies Inc., Box 809, Columbus, Nebr. 
Electronic Conllols Inc., 141 Danbury Rll., Wilton, Coon. ...... P 2224 
Fllgbt s,stems, Inc., Box 25, Mechanicsburg, Pa. 
Guardlaa &alif1lrnla, 5755 Camille Ave., Cul,er CHy, &alif. 
Guardian Electric Mfg. Co., 1550 W. CarroD Are., Chicago, III. 
HartCompanents, Advance Relay DIY., Oak Electro/Heties Corp., 

Crystal Lake, III. .................... ... p 2244,2245,2249 
H~G Industrial Prods., 112 Parkway Dr. S., Hauppauge, H. Y. 
IBM Corp., Ind. ProdL Mktg., Dept. EEM, 1271 Ave. of Americas, 

New York, N. Y. 
ITT Jemrinp DIY. 970 Mclaughlin AYe., San Jose, Calff. ..... p 2273 
Kurman Instruments Corp., 15 Burke La., Syosse~ N. Y. ..... p 2281 
Liberty Controls, RFO 5, lolle~ III. . . . . . . . . . . • . . . . . P 2288-2290 
Magnecraft Elec.Co., 5575 N. lynch AYe., Chicago, III. . .. :.. P 2293 
Nlpllto E1ee. New Yerk Inc., 208 Park Ave., New York, N. Y. 
Norlll EtectrIc Co., Electronetics DiY., 553 S. Mark,t St, Galion, Ohio 

~ 2299 
ObmHe Maoofacl1lrin, Co., 3835 Howard St, Skokie, III. 
010 ElcllDS. of Aillerica Inc., 500/506 S.E. 24th St., Ft lauderdale, Fla. 

p 2301 
Parelcolnc., 2618l,Avanlda Aerapuorta, San Juan Capistrano, CaIH. 
Potter & Brumfield DIY.,AMF, 1200 E. Broadway, Princeton, Ind. p 2315 
Price Electric Corp., E. Church" 2nd SIs., Frederick, Md. 
RIM Controls, Distr. Mktg. Sec., 3501 W. Addison St, Chicago, III 
Schlack Electrical Sales Corp., 1140 Broadway, New York, N. Y. 
Sigma Instrumenb Inc., 170 Pearl St., Braintree, Mass. 
Universal Relay Cerp., 42 WhHe SI., New York, N. Y. ......... P 2332 
Wheelock Signals Inc., 273 Branchport Ave., Leng Branch, N. I. 
Allied Control Co. Inc., Hast End Ave., New York, N. Y. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim; Cal~. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Barron Controls & Relay Corp., 3 N. Barron Blvd., Grayslake, III. 
Branson Corporation, P.O. Box 845, Denville, N. J. 
CorneU-IIubilier Electronics, 50 Paris 51.; Newark, N. I. 
Davis Electric Co., P.O. Box 38, Cape Girardeau, Mo. 
Ericsson Centrum Inc., 16 E. 40th St., New York,N. Y. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
line Electric Co., U.S. Hwy, 287, Parsippany, N. J. ' 
fWrth Electric Co., 553 S. Market St., Galion', Ohio 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Printact Relay Dlv., Executone, Inc., 47·37 Austell PI., l. I. C., N. Y. 

Relay Sales, Inc.,60<1 DanleyDr., Ft. Myers, Fla. 
Relay Service Co./ 1310 N. Pulaski, Chicago, III. 
Relays, Inc., 162 West 83rdSt., New York, N. Y. 
Scherma, F. A. MIg. Co., Inc., 424 Broome St., New York, N. Y. 
Sealecliie Switch & Relay Co., G025 N. Keystone, Chicago, III. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. y, 
Struthers·Dunn, Inc., lambs Rd., Pitman, N. J. 
Welex Electronics, Box 986, Silver Spring, Md. 

RELAYS, TEMPERATURE COMPENSATED 
API lostrullaDlS Co., 11655 ChHlicothe Rd., Cheste~and, Ohio 
Data Device &trp., Dept. 17, 100 Tech St, HicIIsvitle, N. Y. 
Eiectrooic Specialty Co., 18900 N. E. Sandy BI,Ii, Portland, Ore. p 2225 
0., Controls Inc., 101 Ohner Pkwy., Llvlngsten, N. I •.. ,., . . . • p 2239 
HJ;G'lnc., Spring St & Route 75, Wlmlsor L8ck~ Cann. .•..... Ii 2265 
La Milrcb' Mig. Co., 182 Bradrock Dr;iDes Plaines, III. 
Remvac CoIIIpanenb, hie., 37-55 81st St;Woodside, N: Y. P 2321 
SlgmalnstrumeDlS Inc., 170 Pea~ St, Braintree, Miss. 
Tarwtco Electronics, Inc. Rle. 70. Lakewood, N. I. 
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Allied Control Co. Inc., 2 fast End Ave., New York, N. Y. 
Branson Corporation, P.O. Box 845, Denville, N. J. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calil. 
Hi·Spec Electronics Corp., 1000 lawrence, Dr., Newbury Park, Calif. 
Hi·Spec Electronics Corp., E. Church & 2nd Sts.;. Frederick, Md. 
Hoagland Instrument Co., 65 Cbestnut St., P.O. Box 830, Red Bank, N. J. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
laidinger Mfg. Co., Inc., 1921 W: Hubbard St., Chicago, III. 
l,ttron Producb Ine., 58 Route 10, Box 7, Hanover, N. J. 
La Marche Mfg. Co., 106 Bradrock Dr., Des Plains, III. 
larson Instrument Co., Inc, Greenbush Rd., Orangeburg, N. Y. 
life Instrument Co., Inc" 165 ~rook St, Franklin, Mass. 
livingston Electronic, Box, 7, 56 Rte. 10, Hanover, N. J. 
Pollak, J. Corp., 195 Freeport St, Boston, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Relay Specialties, Inc., 3 Godwin Ave., Fait Lawn, N. J. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Welch Relay Div., 1871 S. Orange Dr., los Angeles, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

RELAYS. THERMAL 
Automalic Controls Diy., 208 E. Daaiels Rd., Palatine, III. 
Control Data Corp., Magnetic Producb Oper., 775 Colorado AYe. S., 
MI.neljlolis, Minn. ..................... p 1023 

Elmwood Sensors, Inc., 1653 Elmwood Ave., CranslGn, R. I. 
G·y Controls Inc., 101 Dkner Pkwy., Llvingslo~, N. I ••... , • . • • p 2239 
General Bectrie Co. Bctrn. Compo Sales Oper., 1 RiYer Rd., Schenectady, N. Y. 
Hart Components, Advance Relay Diy., Oak Electro/Neties Corp., 

Crystal Lake, III. .....•........... :...... ...... ,... P 2251 
Hi·G Inc., Spring SI. & Route 75, Windsor locks, ConDo ....... p 2262 
New Product Eng/g., Inc., 812 Manchester AYe., Wabash, Ind. 
RBM Controls, Disll. Mktg. Sec., 3501 W. Addison St, Chicago, III. 
RBM Controls Di,., Essex Int'l. Inc., 13lGodfrey, Lagansport, Ind. 
Schrack Electrical Sales Corp., 1140 Broadway, New York, N. Y. P 2325 
Universal Relay Corp., 42 WhHe St, New York, N. Y.' p 2332 
Wagnar Electric Corp., Tung·Sol Div., 630 W. MI. PleasantAve., livingslGn, N. I. 
Westinghouse Elec. Corp., Relay·lnstr. 01,., Plane & Orange SIs., Newark, N. I. 
Branson Corporation, P.O. Box 845, Denville, N. J. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Dales, F. Co., 180·85 E. Mill St, Akron, Ohio 
Oialtron Corp., 203 Harrison PI., Brooklyn, N. Y. 
£.T~ Products Co. of America, 6284 N. Cicero Ave., Chicago, III. 
E,ert Elctrns. Corp., 130 Jericho Tpke:, Floral Park, N. Y. 
Edison, T. A. Industries, Inslr. DiY., 36 Lakeside Ave., W. Orange, N: J. 
English Elec. Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Furnas Electric Co., 1197 McKee 51., Batavia, III. 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., 5., Minneapolis, Minn. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Jaidlnger Mfg. Co., Inc., 1921 W. Hubbard St., Chicago, III. 
lettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Lile Instrument Co., Inc., 165 Brook St., Franklin, Mass. 

-livingston Electronic, Box 7, .56 Rte. 10, Hanover, N, J. 
Networks Electronic Corp., 9750 De Soto, Chatsworth, Calif. 
Norwalk Thermostat Co., 100 N. West St., Norwalk, Ohio 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Princo Instr~ Inc., Indl. Pk., Southampton, Pa. 
Relay Specialties, Inc., 3 Godwin Ave., Fair Lawn, N. J.' 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Standard Relay Corp., 40 Dale St, Pinelawn, N. Y. 
Struthers-Our,", Inc., lambs Rd., Pitman, N; J. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Taiyo Elctrn. Corp., 5·1 Togoshi 6·Chome, Shinagawa·ku, Tokyo, lap. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Thermal Controls Inc., 75 Rutgers St., Belleville, N. J. 
Westinghouse Electric Corp., General Control Div., Buffalo, N. Y. 

RELAYS. TIME·DELAY 
Adams" WesUake Co., 1025 N.Mlchigan St., Elkharti Ind. p 2163-2167 
Aemco DiY., Midlex Inc., 10 State St, Mankate, Minn. ,...... P 2193 
Agastat DiY., 1027 Newark Ave., Elizabeth, H. I. . ...•... '. . .. p 2197 
Artisan Eletrns. Corp., 5 Eastman's Rd., Parsippany, N. I. ...... P 2198 
Automatic Controls Di~., 200 E. Oaniels Rd., Palatine, III. P 2206,2207 
Bissett·Berman Corp., 3860,Centinela Ava., Los Angeles, Cal.... p'1019 
Baurns, Inc., Trimpot DiY., 1200 Columbia AYe., Riverside, CaIH. 
Bulova Watch Co., Inc., Elcllns. Div., Servo Prods., 61·20 WoodsIde Ave., 

WoodSide, N. Y ••. :. • • • • . • . • . • . • . . . ••. • • • • . . . • • . . • . P 26S8 
California S,S. Comp., Inc., 9178 Independence, Chatsworth, Cal. 
Computer Camp. Inc., 88.Q6 Van Wyck Expwy., Jamaica, N. Y. 
Connor·Winfield Corp., Winfield, III. 
Digitallnstrs., Inc., 13735 Yictory Blyd., Yan Nuys, CalH. 
Hronies, 5901 Noble Ave" Van Hoys, Calif. 
Eagle Signal Div., E. W. 8IissCo., 736 federal St, Davenport, Iowa 
Electronic Specialty Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
Flight s,stems, Inc., 801 25, Mechanicsburg, Pa. 
G·Y Controls Inc., 101 Okner Pkwy., U,lngslGn, N. I. •........ P 2239 
General Electric Co., EIclln. Camp. Sales Oper., I River Rd:, Schenectady, N. Y. 

P 2241 
General Time Corp., Rte. 8, Tarrington, Conn. 
Guardian CalHornia, 5755 Camille Ave., Culver City, Calif. .... P 1039 
Guardian Electric Mfg. Co., 1500 W. Carroll Ave., Chicago, III. 
Hart Components, Advance Relay DiY., Oak Electro/Neties Corp., 

CrystalLake, III. .. .. '" . . . .. . . . . . .. . . . . . ... . . . .. P 225.1 
Haydon, A. W. Co., 232 N. Elm St, Waterbury, Conn ...•.•..•• , P 1040 
Haydon Switch & Instrument, Inc., 1500 Meriden Rd., WaterburY. Coon. 
Heinemann Electric Co., 2636 Brunswick Pike, Trenton, N. I. .•. P 2731 
Hi-C Inc., Spring SI. & Route 7$, Windsor, Lacks, Conn. ....... P 2268 
Hi-C Industrial Prods., 112 Parkway Dr. 5., Hauppauge, N. Y. 
ITT lennlngs DiY., 970 I;!cLaughlin Ave., ,San ,lose, CaIH. 
Leach, Corp., 5915 Avalon Blvd., los Angeles, Cal. 
ledex DiY., Ledex Inc.,126, Wehster St., Dayton, Ohio 
Liberty Controls, RfO 5, Jolie~ III., .::.................. p 2288 
Logitek, DiY., 42 Cenlral Ave., Farmingdale, N. Y. .. . . . . . . . . P 2287 
Magnecraft Bec. Co., 5575 N. Lynch Ave., Chicago, ,III. P 2293 
Meson Elctrns., Inc., 380 Cottage SI.,Rochester, N. Y. •...... P 2294 
National TeJ.Tronics Corp., 5& 51. Casimir AYe., Yonkers, B. Y. .. P, 928 
Naybor, E. V., Lab~ Inc., 26 Manorhaven Blvd., PI. Wash., H. Y... P 2298 

Neutronlc Cerp., Bex 625, SI. Lools., Mo. 
Nippon Elec. New York Inc., 200 Perk Ave. New York, N. Y; 

, -Ohmile Manufacturing Co., 3635 Howard St, Skekie, III.. • : .. P 2300 
Pennwood /lumechroa Co., 7249 FrankstownAve., PltIslwrgh, Pa. 
Phipps Preeision PlOdS., 7641 Densmore Ave., Van Nays, Calif, p 2309 
Plessey Alrborna Cerp., 1414 Chestuut Ave., Hillside, N. I. ..•. P 2310 
Potter & Brumfield DIY., AMF, 120/1 E. Iroadway, Princeton, lad. P 2319 
Precision Timer Co.lnc., 400 Wesley Ave., Westbrook, Conn. . . P 1050 
RBM Controls, Dim. Mktg. Sec.; 3501 W. Addison St, Chlcago,Di. 

P 2233 
RBM Controls Di,., Essex Inf!. fnc., 131 Godfrey, Logansport, lad. ' P 2233 
Raven Electronic~ Int., 101 W; Alameda Ave., Burbank, Cain. 
Sigma lastrameDlS Inc., 170 Pearl St., Brairitree, Mass. 
Solid State E1ctrn. Corp., ,15321 Rayen St, Sepulveda, Cal. ..... P 2323 
Syracuse ElectrJnies Corp., P.O. 801568, Syracuse, N. Y. .... P 1052 
Tellpo Insll. Inc., E. Bethpage Rd., Plainview, N. Y. .......... p 1053 
Transitron E1clln. Corp., 168-182 Albion St, Wakefield, Mass. 
Universal Relay Corp., 42 WhHe St, New York, N. Y. :........ P 2332 
rlCtoreen Instr. DIY., 10101 Woodlaad Ave., Cleveland, Ohio 
Yoealine Co. of America, CouRer St, Old Saybrook, Conn. .... P 1 022 
Ward Leonard, 31 South St, Mount Vernon, N. Y. 
Westinghouse E1ec. Corp., Relay·lnm. Dlv. Plane & Orange Sts., Newark, N. I. 
Wheelock Slgaals Inc., 273 Branchport'Aye., Long Branch, N. I. 
Almes Inds., Inc., Box 73, lockport, III. 
Alr'(Hronics Producb, Inc., Box K, Morrisville, N. Y. 
Allen-Bradley Co., 1201 South 2nd St, Milwaukee, Wisc. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Amperite Co., Inc., GOO Palisade Ave., Union City, N. J. 
Anritsu Elee. Co., lid., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake,lII. 
Automatic SwHeh Co., 50-56 Hanover Rd., Flomam Park, N. J. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autotron, Inc .. 3629 N. Vermilion, Danville, III. 
Autronies Corp., 180 N. Vinedo Av,e., Pasadena, Calif. 
Barron Conllols & Relay Corp., 3 N. Barron Blvd., Grayslake, III. 
Bergen labs., Inc., GO Spruce St., Paterson, N. J. 
Belamite Elctrn. Devices, 6321 W. Slauson Ave., Culver City, Cal. 
Branson Corporation, P.O. Box 845, Denville, N, J. 
Clare·EleetroSeal Corp., 946 North Ave., Des Plaines, III. 
Clark Control DiY., A. D. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Controlotron Corp., 35 Central Ave" Farmingdale,N. Y. 
Cornell·Dubilier Electronics, 50 Paris St., Newark, N. J. 
Cramer Div., Conrac Corp., Old. Saybrook, Conn. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
De·Tee·Tronie Corp., 2512 N. Halsted St., Chicago, III. 
Devices For tn~ustry, 175 McClellan Hwy., Boslon, Mass. 
Dialtron Corp., 203 Harrison PI., Brooklyn, N. Y. 
Diamond Repeater Co., 55 Main St., Madison, N. J. 
Diversified Elctrns., Inc., Box 6231, Evansville, Ind. 
Ourakool, Inc., 1010 N. Main St., Elkhart, Ind. 
EH Products Co. of America, 6284 N. Cicero' Ave., Chicago, III: 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave., W. Orange, N. J. 
Bee·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
Electronic Control Corp., 15341 Dale, Detroit, Mich. 
English Ilec. Co., ltd., English Elec. House Strand, london, w.e. 2, Eng. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. 
Furnas Electric Co., U97 McKee St." Batavia, III. 
Gems Co., Inc., Spring La., Farmington, Conn. 
General Automatic Corp., 235 W. first St., Bayonne, N. I. 
Giannini·Volt .. , 12140 E. Rivera Rd., Whittier, Calif. 
Guide Industries, Inc" 11855 Wicks St., Sun Valley, Calif. 
Hartman Electrical Mfg. Co., 173 N. Diamond St., Mansfield, Ohio 
Hi·Tek Corp., 2220 S. Anne .St., Santa Ana, Calif. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
Honeyweli, Residential Div., 2701 Fourth Ave., 5., Minneapolis, Minn. 
Industrial Solid State Controls, Inc., Box, 934, York, Pa. 
Instrumentation & Control, Sys. Inc., 129 W. Laura, Addison, III. 
Jaidinger Mfg. Co., Inc., 1921 W.Hubblrd St., Chicago, III. 
Jay·EI Products, Inc., Box 25, Gardena" Calff. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
lHe Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
line Electric Co., U.s. Hwy. 287, Parsippany, N. J. 
livingston Electronic, Box 7, 56 Rte. 10, Hanover, N. J. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Mack Elec. Devices, Inc:, 32 Glenside Ave., Wyncote, Pa. 
McElroy Elctrns. Corp., Fredonian St., Shirley, MaSs. 
Midtex/Aemeo, 10 Slate St., Mankato, Minn. 
Norwalk Thermostat Co., 100 N. West St., Norwalk, Ohio 
Oeeo Corp., 712 S. E. Hawthorne Blvd., Portland, Ore; 
Photobell Co., Inc., 12M East 22 St., New York, N. Y. 
Pollak, J. Corp . ..l95 Freeport St., Boston, Mass. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Rawco Instruments, ,Inc., Box 1286, Fort Worth, Tex. 
Relay Specialties, Inc., 3 Godwin Ave., Fair Lawn, N. J. 
Rhodes, M. H. In~, 30 Bartholomew Ave., Hartford, Conn. 
Savant Engrg., Inc., 825 N. Second St" St. Charies, Mo. 
Square DCa., 205 S. Northwest Hwy., Park Ridge, III. 
Struthers·Dunn, Inc.; lambs Rd., Pibnan, N. J. 
Taiyo Bctm. Corp., Sol To,goshi S.Chome, Shinagawa·ku, Tokyo, Jap. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Te,nor Co., Inc., 17020 W. Rogers Dr" New Berlin, Wisc. 
Thermal, Controls Inc .. 75 Rutgers St., Believille, N. J. 
TokyoElec. Co., ltd., 14-8, I-Chome, Uchi·l\anda, Chiyoda·ku, Tokyo, Jap. 
TrepacCorp. 01 Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Vanguard Relay Corp., 225 Cortland St., Lindenhurs~ N. Y. 
Zenith Controls Inc., 830 West 40th St., Chicago, III. 

RELAYS. TRANSMlnlNG ... SEE RELAYS, 
KEYING' & BREAK· IN 

RELAYS. ,VACUUM, CONTACT 
Computerl:omp. Inc., 88.Q6 Van Wyck Expwy. lamalca, N. Y. 
Coto-floil Cu., Inc., 57, PatUlon Are.,Prnvidence, R. L 
Dueglas RamlaU, Inc. 6 PawcallJck AYe. Westerly,R. L " 
Grigsby·Bartan Inc., 107 N. H~kory St., A~;ngten Hgis., III. 



High Vacuum Electronics Inc .• 538 Mlulon St. S. Pasadena. Calif. 
. p 2274, 2275 

ITT lennings Di •• 970 Mclaughlin A.e., San lase. Calif. p 669, 2273 
Magnecraft Elec. Co .• 5575 N. Lynch Ave .• Chicago, III. 
Phipps Precision Prods .• 7641 Densmore Ave .• Van Nuys. Calif. 
Ross Engrg. Corp .• 11915 Shadybrook. SarefoP. Calif. . . p 2322 
Torr laboratories. Inc., 2228 Cotner A.e .• Las Angeles. Cain. 

p 2330,2331 
Universal Relay Corp., 42 WhHe St., Naw York. N. Y. ......... p 2332 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Elec·Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calif. 
H·B Instrument Co., American & Bristol Sts., Philadelphia, Pa. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
livingston Electronic, Box 7, 56 Rte. 10, Hanover, N. J. 
Mack Elec. Devices, Inc., 32 Glenside Ave., Wyncote, Pa. 
Penn Keystone Corp., Division St., Ansonia, Conn. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Standard Relay Corp., 40 Dale St., Pinelawn, N. Y. 
Struthers·Dunn, Inc., Lambs Rd., Pitman, N. I. 

RELAYS, VIBRATING REED 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
ATR Electronics, Inc .• 300 East 4th st., St. Paul, Minn. 
Austron, Inc., 10214 N. Interregional Hwy., Austin. Tex. 
Biddle. lames G. Co .• Township Line & lolly Rdl, Plymouth Meeting, PI. 
Bramco Controls Dir., Led .. Inc •• College & South, Piqua, Ohio. . P 2286 
Douglas Randall, Inc .• 6 Pawcatuck Are .• Westerly. R. I. 
I·B·T Instrs. Inc., Box 1818. New Haren, Conn. 
Stevens·Arnold. Inc •• 7 Elkins St. S. Boston. Mass. . . . . . . . . p 2921 
Universal Relay Corp .• 42 WhHe St. New Yorie, N. Y. 
Ace Coil & Electronics Corp., 916 lincoln Hwy., Metuchen, N. I. 
Allen·Bradley C~. 1201 South 2nd St. Milwaukee. Wise. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Standard Relay Corp .• 40 Dale St.. Pinelawn, N. Y. 

RELAYS, VIBRA TlON·SENSITIVE 
Hi·G Industrial PrOdl. 112 Parkway Dr. S., Hauppauge. N. Y. 
Metrix Instrument Co., P.O. Box 36501, Houston, Tex. 
Advanced Electrns.'lnc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Standard Relay Corp .• 40 Dale St., Pinelawn, N. Y. 

RELAYS, VOLTAGE SENSITIVE 
American Zettler. Inc., 697 Randolph Ave., Costa Mesa, Calif. 
Automatic Controls Dir., 200 E. Daniels Rd .• Palatine, III. 
Control Data Corp., Magnetic Products Oper., 775 Colorado Ave. S •• 
Minneapolis. Minn. p 1023 

Flight Systems, Inc., Box 25, Mechanicsburg, Pa. ........... P 2238 
General Electric Co .• Ektrn. Comp. Sales Oper., 1 River Rd •• Schenectady, N. Y. 
Hi·G Inc., Spring SI. & Route 75, Windsor Locks. Conn. P 2268,2269 
ITT lennings Div., 970 McLaughlin Ave •• San lose, Calif. 
International Rectifier. 233 Kansas St, EI Segundo, Calif. 
Logitek, Div .• 42 Central Ave .• Farmingdale, N. Y. . . . . . P 2287 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. 
Potter & Brumfield Dir .• AMF. 1200 t Broadway. Princeton. Ind. 

p 2315,2316 
Raven ElectroniCS. Inc .• 101 W. Alameda Ave .• Burbank, Calif. P 1705 
Tempo Instr. Inc .• E. Bethpage Rd .• Plain.iew. N. Y. ... p 1053 
Universal Relay Corp., 42 White St. New York, N. Y. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Barron Controls & Relay Corp., 3 N. Barron Bl.d., Grayslake, III. 
English Elec. Co., ltd., English Elec. House Strand. london, W.C. 2. Eng. 
General Automatic Corp., 235 W. First St., Bayonne, N. J. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., louisville, Ky. 
Gilway Co., Electronics Div., Box 584, Newburyport, Mass. 
Hillburn Relay Corp., 125 Schmitt Blvd., Farmingdale, N. Y. 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830. Red Bank, N. J. 

RELAYS, WIRE CONTACT 
IBM Corp., Ind. Prods. Mktg .• Dept. EEM, 1271 Ave. of Americas. 

New York. N. Y. . . . . . . . . .. . . . . .. .. .. .. .. .. .. . P 2276,2277 
RBM Controls, Distr. Mktg. Sec., 3501 W. Addison St. Chicago. III. 

p 2234 
RBM Controls Div., Essex Inl'l. Inc., 131 Godhey, Logansport, Ini 

p 2234 

REPEATERS, PASSIVE, MICROWAVE 
Amphenol RF 01 •• , 33 E. Franklin St. Danbury. conn. 
LEL Div. Varian. 75 Akron St. Copiague. N. Y. 
Nippon Elee. Hew York Inc., 200 Park Ave .• New Yorie, H. Y. 
Philco/Ford Corp .• C & Tioga SIl, Philadelphi, PI. 
Raven Electronics, Inc .• 101 W. Alameda Ave., Burbank, Calif. 
Andrew· California Corp., 941 E. Marylind Ave .• Claremont, Cal. 
International Microwave Corp., 33 River Rd., Cos Cob, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
RF Systems, Inc .• 155 King St.. Cohasset. Mass. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 

REPEATERS, SERVO 
Astrosystems,lnc.,6 Nevada Dr., New Hyde Park, N. Y. ....... P 1328 
Bowmar Instrument Corp .• 81JOO Bluffton Rd •• Ft Wayne. Ind. 
Control Tecbnology Co. Inc .• 41-16 29th St.. L I. C .• N. Y. .•.. . . p 2663 
GAP Instrument Corp., 17 Brooklyn Ave., Westbury, N. Y. ..... p 2666 
Industrial Control Co .• Central Ave. at Pinelawn, Farmingdale, H. Y. 

p 2669 
North Atlantic Industries Inc .• 200 Terminal Dr., Plainview. N. Y. 
Scientific·AUanta Inc .• Box 13654. Allanta, Ga. 
Servo Development Corp .• 2 Willis Ct., HlckS'lilie. H. Y. 
Superior Mig. & In$lr. Corp .• 38-G7 20th Ave .• L L C., N. Y. .... P 2673 
Theta In$lrument Corp .• Fairfield, N. I. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix Corp., Navigation & Control Div., Teterboro, N. J. 
Honeywell. Inc., Aerospace & Def. Grp .• 27014th Ave. S., Minneapolis, Minn. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 

lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Orbit Instrument Corp., 131 Eileen Way, Syosset, N. Y. 
Reflex Controls Corp., 15 Stepar PI., Huntington Sta., N. Y. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls. N. J. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 

REPEATERS. TELETYPE 
Iso·Switch Corp., 2955 Randolph St. Costa Mesa, Calif. 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Tele·Slgnal Corp., 250 Crossways Park Dr .• Woodbury. H. Y. P 757 
Diamond Repeater Co., 55 Main St., Madison, N. I. 
Northern Radio Co., Inc., 143 West 22nd St., New York, N. Y. 
Teledata, Inc., 98·05 217th St., Queens Village, N. Y. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. I. 
Universal Transistor Prods., Div. link, 380 Oak St., Copiague, N. Y. 
Western Telematic, Inc., 5507 Peck Rd., Arcadia, Calif. 

REPEATING EQUIPMENT, BROADCAST 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Jerrold Electronics Corp., 401 Walnut 51., Philadelphia, Pa. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Visual EJctrns. Corp., 356 West 40th St., New York, N. Y. 

RESINS, ENCAPSULATING-SEE COMPOUNDS, 
ENCAPSULATING 

RESINS, SYNTHETIC-SEE PLASTIC RAW 
MATERIALS 

RESISTANCE ADJUSTING EQUIPMENT FOR 
HYBRID MICROCIRCUITS-ALSO SEE 
MACHINES, RESISTANCE ADJUSTING 

Hadron, 300 Shames Dr .• Westbury, N. Y. 
NeJrtronic Corp., Box 625, St. Louis. Mo. ........... P '1448 
Alessi Industries, 418 Main St., EI Segundo, Calif. 
Arvin Systems Inc., 1482 Stanley Ave., Dayton, 'Ohio 

RESISTANCE COMPARATORS-SEE BRIDGES. 
RESISTANCE 

RESISTANCE THERMOMETERS-
SEE THERMOMETERS, RESISTANCE 

RESISTOR NETWORKS-SEE NETWORKS. 
RESISTANCE 

RESISTORS, ADJUSTABLE-ALSO SEE 
POTENTIOMETERS 

Airco Speer Elctrn. Components, Resistor Plant, 
Bradford, Pa. 

Amphenol Controls Di •.• 120 S. Main St, lanesville, Wisc. 
Angstrohm Precision Inc., 7811 Lemona. Van Huys, Calif. .. p 2352.2353 
Beckman Instr. Inc •• Helipot Di •.• 2500 Harbor Bird., Fullerton. CaIH. 
Bourns, Inc .• Trimpot Di •. , 1200 Columbia Ave., Riverside. Calif. 
CTS of Berne, Inc., 406 Parr Rd., Berne. Ind. .. P 2355 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Unt., Can. . . P 2355 
CTS Corp., 905 H. West Blvd., Elkhart, Ind. . P 2355 
CTS Elctlns .• Inc., 1010 Sycamore Ave .• S. Pasadena. Cain. P 2355 
Carter Mfg. Corp •• 23 Washington St. Hudson, Mass. 
Centra lab Elctin., Div., 5757 N. Green Bay Are., Milwaukee. WiSll. 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Dale Electronics Inc .• Box G09, Columbus, Nebr. .......... . .. p 2371 
Daven, Grenier Field, Dept. EEM 67, Manchester. N. H. 
Eagle Signal Oiv., E. W. Bliss Co., 736 Federal St. Davenport, Iowa 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 2473 
FairchDd Controls. 225 Park Ave .• Hlcksrille, N. Y. 
General Electric Co., Elctrn. Compo Sales Oper .• 1 River Rd .• Schenectady, N. Y. 
IRC Oil. TRW Inc .• 1100 Glendon Ave., los Angeles, Cal. . . P 2389, 2390 
Ian Hardware Mig. Co., Inc., 47·27 36th St, Long Island City, N. Y. 
LTV Electrosystems. Inc .• 1320 flaxmill Rd., Huntington, Ind. .. P 2406 
Lectrohm, Inc., Sub. Cook Elee .• 5562 Northwest Hwy., Chicago. III. 

P 2400,2402,2403 
Mallory Controls Co., Box 327. Frankfort, Ind. .............. P 2408 
New England Instrument Co .• 14 Kendall Lane. Natick, Mass. 
Hylronics, Inc .• Precisian Resistor Dir •• Industrial Ave .• Kutztown, Pa. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie. ill. ..• . . P 2409 
Precision Electronic Components LId .• 19 Hafis Rd .• Toronto, Onto Can. 

Reon Resistor Corp •• 155 Saw Mill River Rd., Yonkers. N. Y •.... 
Resistors Inc .• 522& W. 26th St.. Chicago, III ..... 
Samarius Inc •• 300 Seymour Ave., Derby. Conn. 
Techno·Components Corp., 7803 Lemona. Van Huys, Calif. 
Vishay Resistor Prods. Di •. , 64 Lincoln Hwy., Mal.ern. Pa. 
Ward Leonard, 31 South St, Mount Vernon. N. Y. 
Weston Components Di •. , Weston·Archbald, Archbald, Pa. 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee. Wise. 
Atohm Electronics, 3030 Empire, Burbank, Calif. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 

P 2490 
p 2491 
p 2423 

P 2499 

Consolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers, N. Y. 
Consolidated Resistance Sales Corp .• 44 Prospect St., Yonkers, N. Y. 
Film Components Oiv., 155 Saw Mill River Rd., Yonkers, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Guildline Instruments ltd., Box 99. Smith Falls, Ont., Can. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
litton Inds., Potentiometer Div., 226 E. 3rd Ave., Mt. Vernon, N. Y. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, III. 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wise. 
Model Rectifier Corp., MRC Elctrns. Div .• 5300 21st Ave., Broolllyn, N. Y. 
Nucieonic Prods. Co., Inc., 3133 East 12th st., Los Angeles, Calif. 
Painton & Co., ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
Rotohmeters, Inc., 46 Prospect St., Yonkers, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 

RESISTORS. CERAMIC 

Tech·Ohm Elctrns., Inc., 36-11 33rd St., long Island City, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vacco Electronics, 103!J1l Vacco St., S. EI Monte, Cal. 
VarHlhm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 
Weston Instrs. OIv., Weston Instr. Inc., 614 Freltnghuysen Ave., 

Newark, N. J. 

RESISTORS. BALLAST TUBE-SEE TUBES, 
BALLAST 

RESISTORS, BARRETTER 
Dale Electronics Inc., Box 609. Columbus, Nebr. 
filmohm Div .• 37·11 41th A .... Long Island City. N. Y. . p 1671 
Narda Microwave Corp., Plainview, H. Y. 
Tel labs, Inc .• 1050·1060 Second St., Manchester, N. H. 
WeinSllhel Engrg. Co. Inc .• P.O. Box 577, GaHhersburg, Md. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wise. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 

RESISTORS. BERYLLIA CORE-SEE RESISTORS. 
INTEGRAL HEAT DISSIPATOR 

RESISTORS, CARBON. FILM 
Amperex Elctrn. Corp., Component Olr .• 35 Hoffman Ave., Hauppauge, N. Y. 

P 2349 
Angstrohm Precision Inc., 7811 Lemona. Van Nuys, Calif. 
Bourns, Inc., Trimpot Oil., 1200 Columbia A ... , Ri .. rside, Calif. 
Centralab Elclrn., Di •. , 5757 N. Green Bay Ave., Milwaukee, Wise. 
Continental·Wirt Elctrns. Corp., 26 W. Queen La., Phlla .• Pa. 
Dale Eleetronics Inc •• Box 609, Columbus, Nebr. . P 2373 
filmohm Div., 37·11 47th Ave., long Island City, N. Y. 
IRC Div. TRW Inc., 1100 &lendon Ave., Los Angeles, Cal. . P 2382 
Hylron;cs. Inc .• Precision Resistor Div., Industrial Ave., Kutztown, Pa. 

P 2410 
Pyrofilm Resistor Co. Inc., GO S. lefferson Rd., Whippany, N. I. P 2412 
Reon Resistor Corp., 155 Saw Mill River Rd .• Yonkers, N. Y. . p 2491 
Resistance Prods. Co .• 914 South 13th St.. Harrisburg, Pa. p 2422 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas. Tex. 

P 2602 
Toyo Elctrns.lnd. Corp .• 21, Sain Misosaki~bo, Ukyo·ku, Kyoto. Japan 

P 2430,2431 
Victoreen Instr. Div .• 10101 Woodland Ave., Cleveland. Ohio .. P 2441 
Welwyn International. Inc., 811 Sharon Dr .• Westlake, Ohio .... P 2442 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
British RadioElctrns. ltd., 1742 Wisconsin Ave., N. W., Washington, d. C. 
Chemelex Inc., 2 Industrial Plaza Rd., Danbury, Conn. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Kidco, Inc., Box 278, Medford, N. J. 
litton Inds., Potentiometer Div., 226 E. 3rd Ave., Mt. Vernon, N. Y. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Nucleonic Prods. Co., Inc., 3133 East 12th St., los Angeles, Calif. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Painton & Co., ltd .• Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Penn Resistor Corp., 526 N. Broad St., Lansdale, Pa. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Supe"x Electronics Corp., 4-6 Radford Place, Yonkers, N. Y. 
Tech·Ohm Elctms., Inc., 36-11 33rd St., long Island City, N. Y. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nallamachi, f.:za Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
Telefunken Sales Corp .• South St., Garden City, N. Y. 
United Mineral & Chemical Corp:, 129 Hudson St., New York, N. Y. 
Vac·Ohm Eletrns. Co., Box 444, Haddonfield, N. J. 
Wells, G. Co., 90 Nepperhan Ave., Yonkers, N. Y. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS, CERAMIC 
American Lava Corp., Cherokee Blvd. & Mlgrs. Rd .• Chattanooga. Tenn. 

p 1575 
Bourns, Inc .• Trimpot Dir., 1200 Columbia Ave •• Riverside, Calif. 
Cal·R. Inc., Cal. Resistor Div .• 1601 O~mpic Blvd .• Santa Monica, Calif. 

P 2360 
CTS of Berne. In~. 406 Parr Rd., Berne, Ind. 
Caddock Electronics, Inc., 3127 Chicago Ave., Riverside, Calif. 
Carborundum Co. Elctrns Plant, Box 339, Niagara Falls, N. Y. 

P 2362,2363,2800-2803 
Electronic PreCisian Components Corp., 2 Brookdale PI., Mt. Yernon, N. Y. 
Filmohm Di ••• 37·11 47th Ave. Lonllsland City, H. Y. ........ P 1671 
General Electric CD •• Elctrn. Camp. Sales Oper •• 1 Rirer Rd .• Schenectady, N. Y. 
Kelvin. 5919 Noble Ave., Van Nuys, Calif. 
LTV Electrosystems. Inc., 1320 FJaxmili Rd .• Huntington, Ind. 
Marstan [lctrns., 307 Washington St.. Orange, N. I. ...... .. p 2404 
Murata Mfg. Co •• Nagaoka, Kyoto, lapan 
Nylronics, Inc., Precision Resistor Di •• , Industrial Ave .• Kutztown. Pa. 
RCL Electronic~ Inc., 700 S. 21st SI., Irvington. N. I. ........ p 2417 
Samarius Inc., 300 Seymour A .... Derby. Conn. 
Spectrol Elctrns. Corp., 17070 E. Gale Ave •• City of Industry, Calif. 
Tel labs. Inc .• 1050-1060 Second St.. Manchester, N. H. . p 2429 
Welwyn International, Inc., 811 Sharon Dr., Westlake. Ohio 
Aero.ox Corp., 740 Belleville Ave., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Bradford Components, Inc., 65 South Ave., Box 107, Salamanca, N. Y. 
C·F Electronics, Inc .• 14707 Keswick St., Van Nuys, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Constanta Co. of Canada Ltd., 280 Regina Ave., Montreal, Que., Can. 

eem/l969 249 
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another time-saver lor engineer & P. A. 

--- --.--
2,500 manufacturers' sales representatives are listed geographically 

and alphabetically in the eem "Sales Representative Directory." 
Helps you locate any representative in your area quickly. 

alphabetical section 

Geist, W. II., Co., 1205 Air'War. Glllldale, Cal., (213) 245,9501, Branch 0111_: 
Cupertino, San Jost, Cal. 

Gene .F. Sates Co., 4750 N. Milwaukee Ave., ChiclllG', Ill., (312).545-5562, TWX: 
312·265-1496 

G ... \lJAssocs., 1nc.,2511 B.E. ColonlatDr.OrlJ/ldo, FI ... (305). 424-0730, .4849, 
TWX: 810·850-0136. Branch Offices: H\IIIlSville; Ala.; Eau GaUl .. S!, Pete"bu ... 
Fla.; Atlanta, Ga.; Jame,lo" .. NoC. 

Gerber Sales Co., Inc. 176 SKond As .. , Waltham, Mass., (617) 891-8040, 'fWlI: 
710.:324-1937. Branch Offices: New Haven,Conn.; E. Longmeadow, Mass. 

Gianaras Sales, 7051 W. Wilson live .. Chicaao, III., (312) 774·4600, TWX: 910. 
221·5223 

geographical section 

GEIST, W. K. CO., 1205 Air Wa" (213) 245·9501. 

:m'il'a~~ L~~Xsln4~0s~,tJ8:IW~1;1I~~IiJ68~:f3J. 253·5433; 
Factories: Datalnslr;; Eppley Lab.; Farrand Conlrols; Gen
eral Resistance; Holl Inslr. Lab.; Inland Teslin.R Lab.; NH 
Rsch; Pasloriza Elec.; Scienlific Columbus; H.H. Scott; 
Waveforms. Selllni To:* I,M. 
se",lces: Mobile Demonslration Bus. Salesmen: 5 (enI5) 

(See Adl'erlisemenl Page 2974) 

McCOY, J.L. CO., 940 Alma St., (213) 246·2134. 
Factories: Leyman; Linden Labs.; Madison Labs.; Nal'l. 
~:m::~:~!ly~s; Nuclear EntesP:~~ses: Direct Mail,Slock 

Refer to the PINK SECTION for SALES REPRESENTATIVES DIRECTORY 

TeU them you saw it in eem 



Dictograph Products, Inc., Shelter Rock La., Danbury, Conn. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electrical Refractories Co., 50 E. Clark St., E. Palestine, Ohio 
Electro·Science labs., Inc., 1133 Arch St., Philadelphia, Pa. 
ferro Corp., Electro Refractories Div., Box 781, E. liverpool, Ohio 
film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
film Microelectronics, Inc., 17 A st., Burlington, Mass. 
Hybridyne, Inc., 1950 Cotner Ave., W. los Angeles, Calif. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
National Beryllia Corp., Greenwood Ave., Haskell, N. J. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Tech·Ohm Elctms., Inc., 36-11 33rd St., long Island City, N. Y. 
3M Co., 3M Center, SI. Paul, Minn. 
United Mineral & Chemical Corp., 129 Hudson SI., New York, N. Y. 
Vac·Ohm Elctms. Co., Box 444, Haddonfield, N. J. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS, CHIP (FOR MICROCIRCUITS) 
Angstrohm Precision Inc., 7811lemona, Van Nuys, Calif.. p 2352,2353 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. ...... p 2355 
CTS of Canada, Ltd., 80 Thomas St, Streetsville, Ont., Can. .. p 2355 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. . . . . . . . . . . . . p 2355 
CTS ElclrRs., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. p 2355 
Caddock Electronics, Inc., 3127 Chicago Ave, Riverside, Calif. P 2356 
Dauglas Micrawav. Co., Ranroad PI., Mamaraneck, N. Y. ..... p 1659 
Varadyne, Inc., 1805 Colorado Ave., Santa Monica, Calif. 

RESISTORS, COMPOSITION, CARBON 
Airco Speer Elctrn. Components, ReSistor Plant 

Bradford,Pa .................................... p 2350 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, CaIR. 
Carborundum Co. E1ctrns Plant Box 33~ Niagara falls, N. Y. 
Centralab Eletrn., Div., 5757 N. Green Bay Ave., Milwaukee, Wlsc. 
Continental·Wirt Bctrns. Corp., 26 W. Queen La., Phlla., Pa. 
GC Electronics, Dept. 10·1, 400 S. Wyman St., Rockford, III. 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. ...... p 2387 
Ohmite Manulatturing Co., 3635 Howard St., Skokie, III. ..... p 2409 
Stackpole Carbon Co., E1ectranic Components Dlv., St. Marys, Pa. 

p 2432 
Allen·Bradley Co., 1201 South 2nd st., Milwaukee, Wise. 
Components Specialties, Inc., 101 Buffalo Ave., freeport, N. Y. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Girard·Hopkins, Inc., 1000 40th Ave., Oakland, Calif. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Nucleonic Prods. Co., Inc., 3133 East 12th St., los Angeles, Calif. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 

RESISTORS, DECADE 
Angstrohm Prec~ion Inc., 7811 Lemona, Van Nuys, Calif. ...... p 2352 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J. 
Chronetlcs, 500 Nuber Ave., Mt Vernon, N. Y. 
Clarostat Mfg. Co. Inc., Washington St, Dover, N. H. 
Dale Electronics Inc., Box 609, Columbus, Nehr. 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Electro Scientific Inds., 13900 N. W. Science Park Dr., Portland, Ore. 

p 1376,247.3 
Electronic Precision Components Corp., 2 Brookdale PI., Ml Vernon, N. Y. 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. 
Julie Research Lab Inc., 211 W. 61st 51., New York, N. Y. 

p 1416,2395,2396 
Kelvin, 5919 Noble Ave., Van Noys, Calif. ................. p 2399 
Marstan Elctrn~, 307 Washington St., Orange, N. J. .......... p 2404 
Nortb Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. 
Nytronics, Inc., PreCision Resistor Div., Industrial Ave., Kutztown, Pa. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. ..... p 2409 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio 
RCL Electronics, Inc., 700 S. 21st SI., I"ington, N. J. 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistance Prod& Co., 914 South 13th St, Harrisburg, Pa. 
Shallcross, E. Preston st., Selma, N. C. . . . . . .. p 1482 
Tech Laboratories Inc., Bergen & Etisall Blvds., Palisades Park, N. J. 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, france 
C·f Electronics, Inc., 14707 Keswick St., Van Nuys, Calif. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Jordan Electric Company, 14707 Keswick St., Vun Nuys, Calif. 
levell Elelrns. ltd., Park Rd., High Barnet, Herts, Eng. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Monroe Eleelronics Inc., 5 Vernon St., Middleport, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can" 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Vac·Ohm Eletrns. Co., Box 444, Haddonfield, N. J. 

RESISTORS, DISC-ALSO SEE RESISTORS 
BY MATERIAL TYPE 

Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ..••• p 1659 
Filmohm Div, 37·11 47th Ave., Long Island CIfy, N. Y. ........ p 1671 
IRC Div. TRW Inc., 1100 Glendon A.e., los Angeles, Cal. ....... p 2393 
NJlronics, Inc., Precision Resistor Div., Industrial A.e., Kutztown, PI. 

p 2410 
PyrofIIm Resistor Co. loc., 60 S. leilel$On Rd., Whippany, N. I. 
Reon. Resistor Corp" 155 Saw Mill River Rd., Yonker~ N. Y. 
Ward leonard, 31 Soulb St, Mount Vernon, N. Y. 
Aerovox Corp., 740 Belleville Ave., New 8edford, Mass. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Metavac, Inc., 45·68 162nd St., flushing, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS, FILM, METAL 
Airco Speer Electronic Components, 4 Hoover Ave., DuBoiS, Pa. p 2351 
Angstrohm Precision Inc., 7811. Lemona, Van Nuys, Calif. .. p 2352, 2353 
80urns, Inc., Trimpot Div., 1200 Columbia Ave., Ri.erside, Calif. 
CTS of Barne, Inc., 406 Parr Rd., Berne, Ind. 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 
Caddock Electronics, Inc., 3127 Chicago Ave., Riverside, CaIH. 

p 2356,2357 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calil. 
Continental·Wirt Elctrns. Corp., 26 W. Queen La., Phila., Pa. . . . . p 2361 
Corning Glass Works, Electronic Products Div., Corning, N. Y. .. p 2365 
Dale Electronics In~, Box 609, Columbus, Nebr. ..... p 2366,2372 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. p 1659 
Electra/Midland Corp., Electra Div., Box 760, Mineral Wells, Tex. P 2376 
Filmohm Div., 37·11 47th Ave., Long Island CIfy, N. Y. ......•. p 1671 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 

p 2389,2381,2391 
M. I. A. L, U. S. A., Inc., 165 Franklin Ave., NuHey, N. I. 
Mallory Controls Co., Box 327, frankfort, Ind. p 2408 
Nytronics, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa. 
OhmHe Manufacturing Co., 3635 Howard St., Skokie, III. 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. p 2412 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Sensor Technology, Inc., 7118 Gerald Ave., Van Nuys, Calif. 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. . . . . . p 693 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tel. 

p 2602 
Toyo E1ctrns.lnd. Corp., 21, Sain Misosaki·cho, Ukyo-ku, Kyoto, Japan 
Victoreen Instr. Di •. , 10101 Woodland Ave., Cleveland, Ohio .. p 2441 
Vishay Resistor Prods. Div., 64 Lincoln Hwy., Malvern, Pa. . . . p 2433 
Ward Leonard, 31 South St., Mount Vernon, N. Y. ........... p 2354 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio .... p 2442 
Aerovox Corp., Oistributor Div., 740 Belleville Ave., New Bedford, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
American Componehts, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
film Components Div., 155 Sa. Mill River Rd., Yonkers,. N. Y. 
film Microelectronics, Inc., 17 A St., Burlington, Mass. 
Hybridyne, Inc., 1950 Cotner Ave., W. los Angeles, Calif. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Kidco, Inc., Box 278, Medford, N. J. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Mepco, In~, Columbia Rd., Morristown, N. J. 
Metavac, Inc., 45·68 162nd st., flushing, N. Y. 
Micro·Strain, Inc., Spring City, Pa. 
Nucleonic Prods. Co., Inc., 3133 East 12th St., los Angeles, Calif. 
Painton & Co., ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Painton, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Ala Kariyado, 

Kawasaki-shi, Kanagawa Pref., Japan 
Vac·Ohm Eletrns. Co., Box 444, Haddonfield, N. J. 
Vacco Electronics, 103~ Vacco St., S. EI Monte, Cal. 
Vis hay Intartechnology, Inc., 63 lincoln Hwy., Malvern, Pa. 
Wells, G. Co., 90 Nepperhan Ave., Yonkers, N. Y. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS, FILM, NONMETALIZED 
Continental·Wirt E1ctrns. Corp., 26 W. Queen La., Pbila., Pa. 
IRC Di •. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. . p 2393 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistance Prods. Co., 914 South 13th St., Harrisburg, Pa. 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Mullard, Inc., 100 Finn Ct., farmingdale, N. Y. 
Penn Resistor Corp., 526 N. Broad St., lansdaie, Pa. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Ala Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 

RESISTORS, FLEXIBLE 
Clarastat Mfg. Co. Inc., Washington St., Dover, N. H. 
Lectrobm, Inc., Sub. Cook Elec., 5562 Northwest Hwy., Chicago, III. 

p 2402 
Bradford Components, Inc., 65 South Ave., Box 107, Salamanca, N. Y. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Ohmweve Co., Inc., 43 Darcy St., W. Hartford, Conn. 
Vac.()hm Elctms. Co., Box 444, Haddonfield, N. J. 

RESISTORS. FLUX·SENSITIVE 
American Aerospace Cant Inc., 129 Verdi St, Farmingdale, N. Y. p 1013 
Instrument Systems Corp., Magnetics Div., 770 Park Ave., Huntington, N. Y. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 

RESISTORS. FUSE 
Cal-R, Inc., Cal. Resistor Div., 1601 Olympic Blvd., Santa Monica, CalH. 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. . . . . . . . . p 550 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. ....... p 2385 
Kelvin, 5919 Noble Ave., Van Huy~ Calif. 
lectrobm, Inc., Sub. Cook E1ee., 5562 Northwest Hwy., Chicago, ilL 
RCL Electronic~ Inc., 700 S. 21st St, I"ington, N. J. 
Sage Electronics Corp., Box 3926, Rochester, N. Y. 
Bradford Components, Inc., 65 South Ave., Box 107, Salamanca, N. Y. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wisc. 

RESISTORS, HIGH MEGOHM 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Semitronics Corp., 265 Canal St., New York, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 

Workman Electronic Prods., Inc., Box 3828, Sarasota, fla. 

RESISTORS, GLASS 
Cal·R, Inc., Cal. Resistor Div., 1601 Olympic Bl.d., Santa Monica, Calif. 
Corning Glass Works, Electronic Products Div., Corning, N. Y. .• p 2365 
Filmohm Di •. , 37·11 47th Ave., Long Island City, N. Y. 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. 
Sprague Electric Co., 481 Marshall st., N. Adams, Mass. 
Sylvania Electric Prods., Inc., Semiconductor Div., 100 Sylvan Rd., 

Woburn,Mass ................................... P 2592 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 
Vlctoreen Instr. Div., 10101 Woodland A.e., Cleveland, Ohio .. p 2441 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio .... p 2442 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Metavac, Inc., 45·68 162nd St., flushing, N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·Ohm Elctrns. Co., 80x 444, Haddonfield, N. J. 

RESISTORS. HEAT SINK ENCASED-SEE 
RESISTORS, INTEGRAL HEAT DISSIPATOR 

RESISTORS, HIGH·FREQUENCY 
American Technical Ceramics, 1 Norden La., Huntington Sta., N. Y. 
Angstrohm Precision Inc., 7B1I Lemona, Van Nuys, Calif. ...... p 2353 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. 
Carborundum Co. Elctrns Plant, Box 339, Niagara falls, N. Y. 
Contlnental·Wirt Elctms. Corp., 26 W. Queen La., Phila., Pa. . . . . p 2361 
Corning Glass Works, Electronic Products Dlv., Corning, N. Y. 

p 2364,2365 
Dale Eleetronics Inc., Box 60~ Columbus, Nebr. ...... p 2371,2373 
Daven, Grenier field, Dept. EEM 67, Manchester, N. H. . . . . . . . . p 550 
Electronic Precision Components Corp., 2 Brookdale PI., MI. Vernon, N. Y. 
Filmobm Div., 37·11 47th Ave., Long Island City, N. Y. .... .... p 1671 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. . . . . p 2398 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. .. p 2391,2392 
Julie Research Lab Inc., 211 W. 61st SI., New York, N. Y. p 2395,2396 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. ................. p 2399 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. p 2412 
RCL Electronics, Inc., 700 S. 21st SI., Irvington, N. J. ...... p 2420 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistance Prods. Co., 914 South 13th St., Harrisburg, Pa. . p 2422 
Sprague Electric Co., 481 Marshall st., N. Adam~ Mass. 
Tel Labs, Inc., 1050-1060 Second St, Manchester, N. H. .... p 2429 
Toyo Elctrns. Ind. Corp., 21, Sain Misosaki·cho, Ukyo·ku, Kyoto, Japan 

p 2430,2431 
Victor .. n Instr. Div., 10101 Woodland Ave., Cleveland, Ohio p 2441 
Ward Leonartl, 31 South St., Mount Vernon, N. Y. ........... p 2354 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio .... p 2442 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
General Radio Company, 300 8aker Ave., W. Concord, Mass. 
Jordan Electric Company, 14707 Keswick St., Vun Nuys, Calif. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Milwaukee Resistor Corp., 700 W. Virginia St., 'Milwaukee, Wisc. 
Ohmweve Co., Inc., 43 Darcy St., W. Hartford, Conn. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale,N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Tech·Ohm Elctrns., Inc., 36-1133rd St., long Island City, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Vishay Intertechnology, Inc., 63 lincoln Hwy., Malvern, Pa. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS. HIGH·MEGOHM 
Airco Speer Elctrn. Components, Resistor Plant 

Bradford,Pa .................................... p 2350 
Angstrohm Precision Inc., 7811 Lemona, Van Nuys, Calif. .. p 2352,2353 
Bourns, Inc" Trimpot Div., 1200 Columbia Ave., Riverside, Calif. 
Cal·R, Inc., Cal. Resistor Div., 1601 Olympic Blvd., Santa Monica, Calif. 

CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. 
CTS of Canada, Ltd., 80 Thomas St, Streelsville, Ont, Can. 
CTS Corp., 905 N. West Bl.d., Elkhart, Ind ............. . 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 
Caddock Electronics, Inc., 3127 Chicago Ave., Riverside, Calif. 

p 2360 
p 2355 
p 2355 
p 2355 
p 2355 

p 2356-2359 
Continental·Will Elctrns. Corp., 26 W. Queen La., PhDa., Pa. . . • . p 2361 
Corning Glass Works, Electronic Products Div., Corning, N. Y. 

p 2364,2365 
Dale Electronics Inc., Box 609, Columbus, Nebr. ...... p 2370,2373 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Electra/Midland Corp., Electra Div., Box 760, Mineral Wells, Tex. p 2376 
Electronic Precision Components Corp., 2 Brookdale PI., Mt. Vernon, N. Y. 
Gamble, C. T. Inds., New Jersey Ave. & fairview St, Riverside, N. J. 

p 2378 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. .... p 2398 
IRC Div. TRW Inc., 1100 Glendon Ave., los Angeles, Cal. 

p 2380,2382,2384,2386,2387,2391,2392 
Julie Research lab Inc., 211 W. 61st St., New York, N. Y. p 2395-2397 
KeRhley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Kelvin, 5919 Noble Ave., Van Noy~ Cam. . ............ . p 2~99 
New England Instrument Co., 14 Kendall Lane, Natick, Mass. 
Nytronlcs, Inc., Precision Resistor Diy., Industrial Ave., Kutztown, Pa. 

p 2410 
Penn Airborne Products Co., Industrial Highway, Southampton, Pa. 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. p 2412 
RCL Electronics, Inc., 700 S. 21 st St, Irvington, N. J. p 2417 
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RESISTORS, HIGH MEGOHM (Cont'cJ) 

lleaa ResistIr Clrp., 155 Saw MlII RIver Rd., Yaakers, N. Y •.• ;. p2491 
RtsIslaJlce Prods. Ca., 114 50II1II13111 st, HIllTfsllIllt PI. ... •. p 2422 
$pnlut E1ectrfc Ca. 481 MarsfIII1 st, N. AdUlt, lIaS!. 
Stai:kpale CIlflDi CI., EJectnn/c CGmpuents 811., st MIIJI, PI. 

• p2432 
TIJI Elctml.lnll. Carp. 21, Saillll/saslflicht, UflJHv, KJoII,lapIn ' 

. p 2430,2431 
Vlclellln Instr. DIY., 10111 WOGdIhd A¥t.; ClmlaDd, IIIIID ., p 2441 
WII1 llOllall, 31 SlUtb st, Moot Vman, N. Y. ' ' 
WelwyR international, Inc., 811 Sham Dr., Wellfake;,Oh" •••• p 2442 
Aerovox Corp., 740 Bellevillt Ave., New Bedford, MaSs. 
Alltn-Brad/ey Cb;, 1201 South 2nd st, 'M1Il1au11ee, WISc. 
Carbone ClIrp., 400 MYtHe Ave., Boonton, N. J. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Aria, Calif. 
ClImpu Tell, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistince Co. of America, Inc., 44 Prospect St, Yonkers, N. Y. 
ClInsolidaied Resistance Sales ·ClIrp., 44 Prospect st, Yonkel1, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
EMC Technology, Inc., 1300 Arch st., Philadelphia, Pa. 
Erie Technological Products Inc., 644 W. 12t11 St., Erie. PI. ' 
lonetics ClIrp., 55 Randolph Ave., Avenel, N. J. 
Mepco, Inc., Columbia Rd., Morristown, N. J. , 
Priester, H. E. Corp., 250 StatiOn Plaza, Hartsdale; N. Y. 
Rho Engineering Co., 2234 ClIlby Ave., Los Angeles, Cal. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Rivel1ide, CaIH. 
Teclf4lhm EIcIrns., Inc., 36-1I33rd St., long Island City, N. Y. 
United Minerai & Chemicat ClIrp., 129 Hudson st, New Y~rrs. N. Y. 
Vac-Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS, HIGH-TEMPERATURE 
Aln:a Speer Elactralic Complaenta, 4 Homt All., OuBols, PI. p 2351 
AmPIIU EIctrs. Carp~ COIIpo1I1I DiY. 35 HatIIIaa Ave., Hau, ..... N. Y. 

I p 2349 
AIIptrelIm POOsiollae. 7811 Lamana, VIB Buys, Calif.. • •• • • • p 2352 
SlulIIJ, Inc. TrIm,1I Dir. 1280 Cllmla Ave. Riverside, CaIH. 
Cal-A, Inc. Cal. Resistor mv., 11111 01_ BIlII., Santa Moli,a, Calif. 

p 2360 
crs of Blme, Inc.; 488 Parr Rd., Berne, Ind. .. .. .. . .. • ...... p 2355 
crs " Clnldl, lid. 80 Tho .. s st, Streetsvlll, Ont., Can. •... p 2355 
CTS COIP., B1I5 N. Weat BIYd., Elkbart, 104. .. .. .. .. • .. .. . ... p 2355 
CTs EIctrns., Inc., 1010 Sycamore All., S. PmUnI, Calif. .... p 2355 
Caddock Electronics, Inc. 3127 Chicago Ave., livers/de, cain. 

\ p 2356, 2358, 2359 
CllfloruadlDl Ca. Elctrns Plant, Box 339, Niapra fa/Is, N. Y. 

, p 2800·2803 
Centralab Elctrn., DIY., 5757 N. Green /IaJ Ave. Milwauba, Wise. 
CDlltinlata~Wlrt Elctrlr. Corp., 28 W. /llela 1&, PhUB., PI. . . • • p 2361 
Camhll Glass Wo"", E1lctronlc Products D~., COIlln& N. Y. 

, ' . p 2364,2365 
Dall Ellc!rInlcs hi;., Box 608, Clfamm, IIIIIr. 

p2366, 2367, 2369, 2370, 2372, 2373 
Oma, Grenier filII, Dept. EEM 87, Manchlster, N. H. . • • . • . . • P 550 
E1acfra/Mldtand Corp., Elec!rl DIv., Bn 780, Minelli WeNs, TIL P 2376 
rdmahll Div., 37-11 47th Ava., Laaglslan. CItJ, N. Y. •.••.••. p 1671 
IRe DiY. TRW Inc., 1100 Gland •• Ave. les Aeplas, Cal 

, p 2379·2383,2385,238], 23B9 
Kelvin, 5918 Nable Ava., Val Nays, Calif. ................. p 2399 
l8ctrebll, Inc., Sill. CDik Elee. ~ Northweat Hwy., Cblc .. II. 

p 2400·2403 
Malhlry Centrola Co., Box 327, fllnkfert, Ind. .............. p 2408 
Marstaa Elctrla., 307 Washington St., OIlllP, N. J. .......•.. p 2404 
New ElIg/lld /nstllllllnt Co., 14 Ken*,11 Lane, Natick, Mass; , 
/fJIrIBtcs, lae. Precision ResIs10r DIY., Industrllli Ave., IIutzttwI, PI. 
Olunite MlIII~\arinl Ca., 3635 Hom st, SkGkIe, III. ••••. P 2409 
OmtrOlicl lIuuIacturllll Inc., 2408 l8aveawd, 0 .. /11, IIIIIr. 

p 2413·2416 
PJrefffm Rnlstw CLine., 80 S. Je/lerton Rd.; WhlppaDJ, H. I. p 2412 
RCLElectronIcs,'Inc.1OOS.2Istst,lm_,N.J ..... p 2418,2419 
RIon Resistlr Corp" 155 Saw Mill R"'r Rd., Yonkers, H. Y. ...• p 2491 
Resistance PIII'S. Co., 914 SIIIIh,131h st, lfarrIsfIulf, PI. .... P 2422 
Sage E1acfraaics Corp., Box 3828, RaUestlr, N. Y. ......•... P 2425 
Shancross, E. Prestln st, Selma, N. C. .............. p 2426, 2427 
Spragn ,Electric Co. 481 Manllall st, N. AdamI, MIlL 
Tel LaIIs, Inc. 1050-1l1l1I Secolllf st, MllChamr, N. H. p 2428,2429 
Uflrenll, hie., 481 NOI1h 22nd st, Gllm! 'InctiIn, ClIo. 

p 2434-2436,2438,2439 
Vlctarell Iw. DiY. 10101 WIOIIIan. A"" Clavelanl!, Ohla ., p 2441 
Wanlmna"', 31 SoIIfI st, IllUnt Vemol, N. Y. ..:........ p 2354 
WeIwyn Intematlanaf, Inc. 811 Sbarea Dr., WlsUaka, Ohla .•.• p 2442 
Aerovox Corp., 740 Belleville Ave., New Bedfonl, Mass. 
American Components, Inc., 8th Ave. & Harry st., Conshohocken, Pa; 
C-f Electronics, Inc., 14707 Keswick St, Van Nuys, Calif. 
carter Precision Elec. Co., 3401 W. Madison St., SkQkie, III. 
Compu Tell, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. of America, ,Inc., 44 Prospect st., Yonkel1, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
EMC Technology, I~c., 1300 Arch st, Philadelphia, Pa. 
Hamilton Hall Resistor Corp., 227 N. Water St, Milwaukee, Wise. 
Instrument Resistors Co., Inc., 503 Adamston Rd., Brick Town, N. J. 
Jordan Electric Company, 14707 Keswick st., Vun Huys, calif. 
I!fepco, Inc., Columbia Rd., Morristown, N. J. 
Milwaukee Reslslor Corp., 700 W. Virginia st, Milwaukee, Wise. 
Ohmweve ClI., Inc., 43 Darcy st., W. Hartford, Conn; 
Priester, H. E. Corp., 250 station Plaza, Hartsdale, N. Y. 
states Co., 19 New Park Ave., Hartf~rd, COM. 
Subininiature Instrs. Corp., 3236 KanS!ls Ave., Riverside, Calff. 
Syncor Prods. ClI. Inc., 44 Eastern Ave., Malden, Mass. 
TlicIi-Ohm Elctrns., Inc., 36-11 33rd st., Long Island City, N. Y. 
Vac-Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Ifl1!gand, E. L, Cd., 7105 Thomas Blvd.; Pittsburgh, Pa. 

RESISTORS, HIGH-VOltAGE 
CaI-II, Inc. Cal. Resistor DIY., 1601 Olympic BIlII., Santa .onica; CallI.' 

, 'p2360 

262 eem/l969 

Angstrehm Preclslu Inc.; 7811 LamOAl, Van NWs. Caflf. 
CTS of Barne, fie., 408 PaIr Rd. Barne, lad. .. ... , .. :. ' .... ',' P 2355 
CTS of Canada, ltd.,' 111 Th_ st, Streatm/II, Ont., Can. .... P 2,355 
CTS Corp., 805 H. West,BIYd. mhll1, Ind. .. .. .. .. .. .. ..... p 2355 
CTS EJctns., Inc. 1810 Syuere All., S. Pasailana, Calff. .,.. P' ~355 
CHiIock Electrlnlcs, Inc. 3127 ChIcago AD., RIverSide, Calif. .; p 2358 
CarIIorunR Co. Elctrnc Plant, Box 331, Hiagall fllrS,1t Y. ' 
ClanIstat fill. Ca. Inc. Wasblnl\all st, Omr, N. H. ••.•.••. p 2461 
Cellini Glass Works, Elamntc Prtdlets DIY. Camiar. N. Y. ' 

P 2364,2365 
DIll EJectrniCs InC., Box lOB, Celumbtis, IIIIIr. 

p 2366·2370. 2372, 2373 
aMI, Grealer Fiell, Dept. !EM 87, Mancuster, H. H. ' 
E1ectrnlc Precflfln CllllponentsCIIlI.;2 Broolidlle PI. MtVeM, N. Y. 
Call1flle, C. T. 1n4s., Hew !ItalY AVI. & Flmawst, /llvenlde, H. 1 

, II 2378 
Genlral Electric Co., EIctrs. Comp. Sales Oper., t RIver III. So_clad., N. Y. 
CaMilli ReslsIIIIce file., 5I1I'IIIfIIr AYL, Mt Yemen. N.Y. 
IRC Div. TRW lee. 1108 Glendo. Att, Las Allplas, Cal 

, p 2380,2382.2385, 23B7, 2391, 2392 
Kelvlt, 5919 Nellia Ava., Vaa Nuys, Calif. .. .. .. .. .. .. .. .. • p 2399 
lla/lary Cantrols CD. Box 327, fl1llkfort. hili. .............. p 2408 
IIJtronlcs, lee. PrecJs/on Resistor Dir., lIIfustrial An. latztowll, PI. 

0IItra1ics Mualacturlll( Inc. 2408 Laavemvorth, Dmha, NaIIr. 
, p 2410 

, , P 2413·2416 
PJrotI/II ResIstor CI. Inc. 8B S. Jetitrsln Rd. Whippany, N. 1 p 2412 
RCL Ellctrenlcs, I~ 70B S. 21st st, lninrto .. H.l ........ p 2417 
RIon Rasistor Corp., 155 Saw MIll River Rd., Yo""", N. Y. ' 
lleristaace Prods. CD. 814 SIUtb 131h st, HarrtUurg, PI. •..•. p 2422 
s&EllIfg., 18800 Plrthlnta st, NlrlflrIdp, CaIH. .•...... P 690,691 
Sap EfIcIroaies Corp., Box 3828,,Recbeeter, N. Y. •••••.•••. P 2425 
_1Icress, E. Presten St., SelIII, U.. .. .. .. .. . .. . .. ..... p 2427 
SpI'llUI EJactste Ca. 481 MInUII St, N. Adams. /last 
T~ Labs, lee. lD50-1U80 SaCllld St., Mancllester" H. H. ' p 2428.2429 
TIJI Elctms. Ind. Carp., 21, Saia Mlsonkkho. UkYu.fw. lYOIG. Jauln 

, • P 2430 
UlIronll, Inc., 481 NOI1h 22nd st, GlII1d Junctioa, Colo. ...... p 2435 
V/ctoreen Iistr. Dtv., 10111 WOldland An. Clellland, Oblo .. p 2441 
Wanl LeonnI, 31 SoItb n, Mount VarllOll, N. Y ... ; • : • .. • ... p 2354 
Welwyn latalllllional, Inc. 811 Sharae Dr., Wlstlaka. l1li11 •••• P '2442 
Clark Control Div .• A. O. Smith Corp., 1146 E. 152 St, Cleveland. Ohio 
ClImpu Tell, 300 Northern Blvd., Great Neck, N. ,Yo 
ClInstanta ClI. of canllda Ltd., 280 Regina Ave., Montleal. Que" can. 
EMC Technology, Inc., 1300 Arch st., Philadelphia, Pa. 
Jordan Electric Company, 14707 Keswick st" Vun NuYs, CalH. 
Mepco, Inc., ClIlumbia Rd., MIJrlstown, N. J: 
Milwaukee Resistor ClIrp., 700 W. Virginia st., MUwaukee,Wisc. 
Ohmweve ClI., Inc., 43 Darcy'st, W. Harlford, ClInn. 
Oneida Electronic MIg. ClI., 843 N. Cottage St., Mead'lille, Pa. 
Priester, H. L Corp., 250 Station Plaza, Haitsdale, N. Y. 
Suhminiature Instrs. ClII(l., 3236 Kansas Ave., Riverside. Calif. ' 
Syncor PrOds. Co., Inc., .114 Eastern Ave. Malden; Mass. ' 
Tech-Ohm Elctrns., Inc., 36-11 33rd St, Long Island City. N. Y. 
United Mineral & Chemical.j:orp., 129 HudSlin st, NeW York, N. Y. 
Vac-Ohm Elctms. Co. Box 444, Haddonfield, N, J. 
Welwyn' Electric, Ltd., Bedlington" Northul!lberland, Eng. 
Wiegand, E. L, ClI., nos Thomas Blvd. Pittsburgh, Pa. 

RESISTORS. INDUCTIVE 
BoIIII, Inc., Trfm.ot DIY., 12110 Col .. bll All., Rlvarslde. CaIn. 
Caf.R, hie. Cal. Reslsllr DIv., 1601 OlYmpic BlvII., Santa Manica. cain. 

p 2360 
Clarlstat 1If&. CI. lac., WaDlOll1ln st, Dmr, N. H. 
Cantlnnta~Wirt Elctma. Carp. 2B W. Qu81 La., PhOa. l'a. . . . . p 2361 
Dale E1ec!rlnicllee. 8n &09, Calu.bu,Nallr... p 2367,2369.23n 
0mI, Grenier field; bept. EEM 67, Manchester, N. H. ' 
E1eefmIc Precfslon COIIPlllnts cOr,., 2 BIDOIidIII PI., Mt Vlrnll, N. Y. 
GIlinMI, c. T. IIdL, New IIlSlJ Ave. &: falmew it, Rlversldl, N. I. 

, p 2378 
bIerIl Resistance Inc. 5111 Nlber Ave., Mt Vernll, N. Y. •.• p 239B 
IIC Dlv. TRW IIC., 1100 Glendoa A'I., Las Allplel, CaL , 

p 2379,2380,2383 
IIIYII, 591INulJle All., Van Nuys, Calif. .. ....... ,....... p 2399 
Lac!rlbm, Inc., Sub. Calk Elec., 55B2 Harillwest Hwy •• ~hica~ ~k2402 

Marm Elctrns., 307 WII_llIJ\an st,Oranp, N. J. ," . • . • . . .• p 2404 
/IrIrInIcs. Inc. Precisian Resistar DIY., Ildestrlal All .. KrdztowII. PI. 

Obllite Manufaclarleg CD., 3835 Hewanl St, SlIIIkie, RI. 
p 2410 

RCL Electronics, Inc. 100 S. 21st St., IIYiIItta, N. J..... p 2417,2421 
Rellstan .. PrHL Co. 914 Soatb 13th st, l/arrisbarr. Pa. 
Rlsistets Inc.; 5226 W. 281. st, Chlcap, III. . .... :........ p 2423 
Sap E1ec1r1nics Cerp. au .. RGCbester, f( Y. ....•. p ,2424,2425 
Sliai1crlls,E.PrestanSt.SeI ... N.C ..... : .. '.' ........... P 2426 
Tel Labs, Inc., 1050-1088 Secan,d st, Mancllester, N. H. •.•.•. p 2429 
Ultronll, Inc. 481 ""'" 22nd st, ,Grand JaneHan, tolli. ..•... p2436 
Ace Coil & Electronics Corp., 916 Uncoln Hwy., Metuchen, N. J. 
Blllfford ClImponents, Inc., 65 South Ave., Box 107, Salamanca, N. Y. 
Cf Electronics, Inc., 14707 Keswick st .• Van Nuys, Calif. 
ClIlqlu Tek, 300 Northern Blvd., Great Hecll, N. Y.' , 
Consolidated Resistance Co. of America, Inc., 44 Prospect St:. Yonkers. N. Y. 
Consolidated Resistance Sales ClIrp., 44 Prospect st, Yonkel1, N. Y. ' 
fugl .. Miller Labs. Inc., 130 Market St.,Kenllworth, N. J. " 
Instrument Resistors Co., Inc., 503 Mamston Rd., Biitk ToWn. N. J. 
Jordan Electric Company, 14707 ~swick st .. Vun NII'/S,Calif. 
Mepco, Inc. Columbia Rd. Morristown, N. J. 
Milwaukee Resistor Corp., 700 W. Virginia st. Milwaukee, Wise. 
Rho Engineering Co., 2234 ClIlby Ave., los Allgeles, Cal. 
RiedonAvionicS, Inc., 7932 Haskell Ave., Van NII'/S; Calff. 
Tech-Oflm Elctrns., Inc;, 36-1133rd st., Long Island City. N. Y. 

, United Mineral & Chelllical Corp., 129 Hudson st., NeW YOlk. N. Y. 
Vac-Ohm Elctrns. Co., Box 4t\ Haddll)field. N. J., , ' 

RESISTORS. INTEGRAL HEAT OIS$IPATOR 
Caf.R, Inc. Cal. Reslstar DiY. ll11tOtym.ie Blvd. Salla lIonl;&. Calff. 

, , "P 2~O 

CeniliI Glass WIIb, EInctronicfltod1rclf DIY .. COIIiar. N. Y. 
Dale Electraalcs Inc., Box 609: CoIlinbas.Nebr •. .' p 2366.2368.2369 

CIIIfIIe, C. T. llids. New 'etaIY Ave.&: fairview st, 1IIversNe, N. I. 
, p 2378 

lIctrabi, Inc., SIll. Caak Elec. 5I8Z NortheSt Hiy.' Cbicap, UL ' ' 
, , ' P 2402,2403 

Omnlcs Mnllfactlrillllinc., 2408Lemllll8llll, Olllht, 'Nebr. 
, ' ',,'" P 2414,2415 

Rel Ellc!rInlas, Inc., 70B S. 21st st; IrifIItoI. N.l .•.• : .• ; p2421 
Sap EllctrenIcs Clirp., Box 3828, IIockeatIr, N. 1;', : . ;.. p 2424,2425 
SIaIIcrus, E. PmIIIn st, Sal ... N. C. . .. .. .. ..... .. . .. .... p 2427 
Til LaIIs, flIe. 1051J.10111,SeCOld st., Mnclnlstlr, II. H. •.•••. P 2428 
I/Itroltx, Inc. 481 Nart. 22n. st, Grandlanctioa, tofl. p 2437·2439 
Welwyn Electric, Ltd., Badlington, Northumberland, Eng: 

RESISTORS, LOW·TEMPERATURE.(()EFFICIENT 
AIn:a Speer EIec!rIllc Clmplnents, 4 Homt AVI., OuBaIs, PI. p 2351 
Anptrobm Preds/aa/ac., 7811 llllOna, YIn Buys, Calif... p 2352,2353 
BIuIIIJ, lie., Trillpll DiY., 1208 CofuIIIIia All., Rlvenidt, calif. 
Caf.R, Inc. CaL Resistlr DiY., 111110lJirpic 8Jvd., Saata Monica, CaIH. 

, P 2360 
Cadi/I. EIecIroaIcs, Inc., 3127 Chicap AWl., IIiIInlda, Calif. 

\ ',' ,P 2357,2359 
Cialfl.Brapbik, ~ s. TlI'lbil Canyon Ri, CI\J 0I1nt/ustrJ, CaIn. 
Clldlnaata~W'1It EIctrns. Carp., 2B W. Qaun 1&, PhOa., PI. . • • • P 2361 
Camilli Glass WlrllS, EJectnnlc Preducts DIY., Clrning, N. Y. 

" P 2364,2365 
Dall Efactran/cs Inc., Box 608,CII ... NaIll. .• p 2366, 2370·2372 
Om .. Iruier rllld, Oept. ElII 81, Manc~eater, N. N. 
EfIc!rI/MidlaII4 Corp.,ElectrI DIY. Box 780, Mineral Wells, TeL 'P 2376 
EIIctr. Seleatiflc Inu., 1_ N.W. ScIence .... k Or., p.rtiand, Ore. 

, p 2473 
E1ectrenic Praclsiol Cllllplnents Cerp., 2 arelkdale Pl., Mt VerllOl, N. Y. 

, p 2375 
fllinIImI DIY~ 31·11 47111 Ave., lllllisiand CI\J,1I. Y. 
Gamble, C. T. Inde. Hew IIlSlJ Ava. & fmlew St, Riwanldl, N. I. 
laneral Electric Co. EIctm. Comp. Salll Opar. 1 Rller Rd., Schl"', N. Y. 
,GI88III Rtslstance Inc., 500 Nlbar All., Mt Vernon, N. Y. • • . • p 239,8 
IIC DiY. TRW Inc., 1100 Gllndal AVI., lIS Anp/e .. Cal p 2381, 2383 
laUe Resem .... III., 211 W. 81s! $I.; New York, N. Y. p 2395, 2396 

, Kelvin, 5919 Nollie All., Van Nuyt, Calif. ................. p 2399 
Leetrlhll, Inc. Sub. Colk Elee. 5582 Hortlnrest Hiy. Cbicago, HI. 

P 2403 
/Iantan EIctms., 307 Wahington St., _I, N. I. ..... p 2404,2405 
New En&fllld InstruDllnt Ca., 14 Kelda/I Laoe, llatlck, MaIL 
Nytrenics, Inc., Praclslon Rllister DIY. fadustrlal Ava., Kulztot!n, PI. 

p 2410 
Olmlte Maallfactlrinl Ct., 3835 Hawanl St, Skal/e, Ill. .•••• p 2409 
O.troaics IIanllflctarllllnc., 2408 mVlnwertb, Olllht, Nlbr. . 

p 2413·2416 
I'JreIIhI Resister CD. lee. 80 s. Jefterlon Rd., WlI;tIaDJ, N.l P 2412 
RCL Electronics, 110., 100 S. 21st St, irvlllJ\al, N. L p 2417,2419 .. 2421 
RIaa Resistl! Cerp., 155 Saw lIill Rller Rd., Yankers, N. Y. 
Resistance Pllds. ea., 814 SoIIfII3th st, Hanisllll", PI. 
Resisto" IIC., 5228 W. 26th St., Chicago, HI. 
Sap Electronics Carp. au 3128, Recbeater, N. Y. ..;....... P 2425 
Shallcross, E. Preston st, Sel.a, N. C •.•.••• ,. . • • • • . p 2426, 2427 
SPIIIUI Electric C •• , 481 Manllall st, N. Ada!IIs, flass; 
Til Laht, Inc., lD5f1.1080Sacend st, _heater, N. H. .••.•. p 2429 
TIJI EIctrns.lnd. Corp., 21, Sill Misosakichl, 1JIIje.fru, /IJG1O, Japu 

UHron1x, Inc. 481 Nlrth 22nd ll, Grand Janctioa, Colo. 
p 243(j,2431 

,p 2434.24~, 2438, 2439 
VisIIay Resist. Prnds. Dtv., 64 lincoln Hwy., Malllll, PI. .. . •. P 2433 
Ward Lalnard, 31 SoItb st., IIoIIIIt Ylmon, N. Y. .•....••.•• p 2354 
Welwyn laterutllnal, 1nc.,811 ShIll, Dr., Wol\fIkI, Ohio ....P 2442 
'Ace ClIIi & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. J. 
Allen-Bradley CD. 1201 South 2nd st, Milwaukee, W'1Se. 
American Components, Inc., 8th Ave. & Harry st, Conshohocken, Pa. 
, Cf ElectroniCs, Inc., 14707 Keswick st, Van Nuys, Calif. 
ClImpu Tell, 3(}0 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers; N. Y. 
ClInsolidated Resistance Sales ClIrp., .114 Prospect st., Yonkers, N. Y. 
ClInstanta Co. of canada Ltd., 280 Ragina Ave., Montreal, Que., Can. 
Diplohmatic Ow., 1211 E. Denny Way, Seattle, Wash. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electro M,aterials Corp. of America, 605 Center Ave., Mamaroneck, N. Y. 
Erie Technologiesl Proouctsinc., 644 W. 12t11 St., Erie. P,. 
Film ClImponents Diy., 155 Saw Mill River Rd:, Yonkers, N. Y. 
Hamilton Hall Resistor Corp., 227 N; Water St., Milwaukee, Wisc. 
Hybrldyne, Inc."1950 Cotner Ave., W.Los Angeles, calif. 
Instrument Resistors ClI."lnc. 503 Mamston Rd., Brick Town, N. J. 
Jordan Electric Company, 14707 Keswick st,Vun Nuys, Calif. 
Megedyne Inds., Inc.; 1665 Buffalo Rd., Rochester, N. Y. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Miller Electro-Res. labs., 14800 W. Grange, New Berlin, Wisc. 
Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, Wisc. 
Nucleonic Prods. ClI., Inc., 3133 East 12tI1 st, lOS Angeles, Calif. 
Ohmweve Co., Inc.,43 Darcy St., W. Hartford, ClIM. 
Precision, Inc., 3415 48 Ave. H., Minneapolis, Minn. 
Priester, H. E. Corp., 250 StationPliza, Hartsdale, N. Y. 
Rho Engineering C,o., 2234 ClIlby Ave., los Angeles, Cal. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
tech-Ohm Elctrns., Inc., 36-lI33rd St., Long Island City, N. Y. 
United Mineral & Chemical Corp:, 129 Hudson St., New York, N. Y. 
Vac-Ohm Elctms. Co., Box 444, Haddonfield, N. J. ' 

, Vishay IntertethnOfogy, Inc., 63 lincoln Hwy., Malvern, Pa. 
Walwyn Electric, ltd.. Bedlington, Northumberland, Eng. 

RESISTORS. META~C"'Az:ED 
Airce Speer Ellc!rlnic Campenenll, ,4 /fooyar Ave., OIBoIs, PI. 
Alna Speer tlstrn. Clmp.nants, Reslstir ~ -

BredIII1/,Pa. ......... : ......................... p 2350 
aolms, Inc., Trlllplt DiY., 1210 CofuIIIbla A¥t.,lI/YerSida, 'Cain. 
crs 01 Beine, fIIe.4081arr Rd.,~eme"lmf. • ,.', ....... , ... ' p 2355 
eTS "Canada, lid., 111 ThImas St., Strietsville, Oat, Can. .. ..• ' P 2355 
CTS COI(I., S05 H. Weat Blvd., EWIIrt. llid •.•.. , ..• , . . .. .. •. ~ 2355 
CTS Eletros., Inc., 1010 Sycamwi All" S. Plsadena, Calif. •.• P 2355 
Caddock EIeeInNIIcs, foc., 3127, C_ Ave. R!r4n1de,ClI!n. " 
Centralab E1ctrn., DiY. 5757 ,N. lreel /IaJ All., MllwalkeeiW/sc. 
Cantinentaf.Wlrt Elctrns., Carp., 26 J. Queefl&, PbUa., PI. 



IRC Diy. TRW Inc .. 1100 Glendon AYe., Los Angeles, Cal. . . . . . . . p, 2386 
Reon Resislor Corp., 155 Saw MUI River Rd., Yonkers, N.Y. 
Victoreen Instr. DIv., 10101 Woodland AYe., Cleveland, Ohio .. p 2441 
Welwyn Internationa~ IQc., 811 Sltaron Dr., Westlake, Ohio .... p 2442 
Dictograph Products, Inc., Shelter Rock La., Danbury, Conn. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electro Materials Corp. ot America, 605 Center Ave., Mamaroneck, N. Y. 
Electro·Seience Labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Erie Technological Products Inc., 644 W. 12th st., Erie. Pa. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Film Microelectronics, Inc., 17 A st., Bunington, Mass. 
Teikoku Tsushin Kogyo Co., 335, Nishi-Nakamachi, An Kariyado, 

Kawasaki·shi, Kanagawa Prel., Japan 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 

RESISTORS. MICROWAVE 
American Technical Ceramics, 1 Norden La., Huntington Sta., N. Y. 
Bird Electronic Corp., 30303 Aurora Rd., Cleveland, Ohio.. p 1342, 1343 
Caddock Electronics, Inc., 3121 Chicago Ave., Riverside, Cam. 
Carborundum Co. Elctrns Plant Box 339, Niagara Falls, N. Y. 
Continental·Wirt Elctrns. Corp., 26 W. Queen La., Phlla., Pa. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ..... p 1659 
Filmohm Di •. , 31·11 41th Ave., Long Island City, N. Y. ....... p 1671 
LEL Di •• Varian, 75 Akron St, Copiague, N. Y. 
Nytronic~ Inc., Prec~ion Resistor Oi •• , Industrial Ave., Kutztown, Pa. 

p 2410 
Pyrofilm Resistor Co. Inc., 60 S. 'efferson Rd., Whippany, N. 1. p 2412 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Sylvan" Electric Prods., Inc., Semiconductor 01 •• , 100 Sylvan Rd., 

Woburn,Mass ......... "....................... p 2592 
Weinschel Engrg. Co. Inc., P.O. Box 511, Gaithersburg, Md. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Film Microelectronics, Inc., 17 A St., Burlington, Mass. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Metavac, Inc., 45·68 162nd St., Flushing, N. Y. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 

RESISTORS. MINIATURE & SUBMINIATURE 
Aireo Speer Electronic Components, 4 Hoower Ave., DuBOiS, Pa. p 2351 
Amper" E1ctrn. Corp., Component DiY., 35 Hoffman Ave., Hauppauge, N. Y. 

p 2349 
Angstrohm Precision Inc., 7811 Lemona, Van Nuys, Calif. .. p 2352, 2353 
Bourns, Inc., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. 
Cal·R, Inc., Cal. Resistor Div., 1601 Olympic Blvd., Santa Monica, Calil. 

CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. . ......... . 
CTS of Canada, Ltd., 80 'Thomas St., Street"ille, Ont., Can. . 
CTS Corp., 905 N. West Blyd., Elkhart, Ind ....... . 
CTS E1ctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. . .. 
Caddock Electronics, Inc., 3121 Chicago Ave., RiverSide, Cam. 

p2360 
p 2355 
p 2355 
p 2355 
p 2355 

p 2356-2359 
Carborundum Co. Elctrris Plant Box 339, Niagara Falls, N. Y. 

p 2362,2363,2800-2803 
Centralab Elctm., Oiv., 5757 N. Green Bay Awe., Milwaukee, Wisc. 
Continental·Wirt Elctrns. Corp., 26 W. Queen La., Phila., Pa. .... p 2361 
Corning Glass Worl!s, Electronic Products Div., Corning, N. Y. .. p 2364 
Dale Electronics Ine., Box 609, Columbus, Nebr. 

p 2366,2368,2370-2373 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. .. • . . . . . p 550 
Electra/Midland Corp., Electra Di •. , Box 760, Mineral Wells, Tex. p 2376 
ElectrlHllech Components Inc., 1039 l Valley Bl.d., San Gabriel, Calif. 
Electronic Precision Components Corp., 2 Brookdale PI., Mt Vernon, N. Y. 

p 2375 
Fenwal Electronics Inc, 63 Fountain St, Framingham, Mass. ... p 2814 
Filmohm Di •. , 37·11 41th Ave., long Island City, N. Y. ........ p 1671 
Gambit, C. T. Inds., New Jersey Ave. & Fainiew St, Ri.erside, N. J. 

p 2378 
General Electric Co., E1ctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2815 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. . . . . p 2398 
IRC DiY. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 

p 2380,2382-2385,2387 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. p 2396,2397 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. ......•.......... p 2399 
Lectrohm, Inc., Sub. Cook Elec., 5562 Northwest Nwy., Chicago, III. 

Mallory Controls Co., Box 321, Frankfort, Ind. . ... 
p 2401,2402 

p 2408 
p 2404 Marstan Elctrns., 307 Washington St, Orange, N. J. . ....... . 

New England Instrument Co., 14 Kendall Lane, Natick, Mas~ 
Kytronlcs, Inc., Precision Resistor DiY., Industrial Ave., Kutztown, Pa. 

p 2410 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. ..... p 2409 
Omtronlcs Manufacturing Inc., 2406 Leavenworth, Omaha, Nebr. p 2416 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. p 2412 
RCL Electronics, Inc., 100 S. 21st St, Inington, N. J. .... p 2417,2419 
Reon Resishr Corp., 155 Saw Mill Rim Rd., Yonlrers, N. Y. 
Resistance Prods. Co., 914 South 13th St, Harrisburg, Pa. p 2422 
Resistors Inc., 5226 W. 26th St., Chicago, III. .... . .. p 2423 
Sage Electronics Corp., Box 3926, Rochester, N. Y. .......... p 2424 
Shallcross, l Preston St, Selma, N. C. 
Spectral Elctrns. Corp., 17010 E. Gale Ave., City of Industry, Calif. 
Sprague Electric Co., 481 Marsball St, N. Adams, Mass. 
Stackpole Carbon Co., Electronic Components Div., St Marys, Pa. 

p 2432 
Tel Labs, Inc., 1050-1060 Second St., Manchester, N. H. ...... p 2429 
Toyo E1ctrns.lnd. Corp., 21, Sain Misosaki·cho, Ukyo·tv, Kyoto, lapan 

p 2430,2431 
Ultronlx, Inc., 461 North 22nd St, Grand Junction, Colo. 

p 2434,2436-2439 
Victoreen Instr. Div, 10101 Woodland Ave., Cleweland, Ohio 
Vishay Resistor Prods. DIY., B4 Lincoln Hwy., Malvern, Pa. .. . .. p 2433 

Ward Leonard, 31 South St., Mount Vernon, N. Y. ........... p 2354 
WelllYn International, Inc., 811 Sharon Dr., Westlake, Ohio .... p 2442 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wlsc. 
American Compon.nts, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Atohm Electronics, 3030 Empire, Burbank, Calif. 
British Radio Elctrns. ltd., 1742 Wiseonsin Ave., N. W., Washington, D. C. 
C·F Electronics, Inc., 14707 Keswick St., Van Nuys, Calif. 
Clark Elctms. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Components Specialti.s, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
Diplohmatic Div., 1211 E. Denny Way, Seattle, Wash. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Film Microelectronics, Inc., 17 A St., Burlington, Mass. 
Fugle·Miller Labs., Inc., 130 Market St., Kenilworth, N. J. 
Hybridyn., Inc., 1950 Cotner Ave., W. Los Angeles, Calif. 
Instrument Resistors Co., Inc., 503 Adamston Rd., Brick Town, N. J. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J., 
Jordan Electric Company, 14707 Keswick St., Vun Nuys, Calif. 
Kidco, Inc., Box 278, Medford, N. J. 
Litton Inds., Potentiometer Oiv., 226 E.. 3rd Ave., Mt Vernon, N. Y. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
M.pco, Inc., Columbia Rd., Morristown, N. J. 
Miller Electro·Res. Labs., 14800 W. Grange, New Berlin, Wise. 
Nucleonic Prods. Co., Inc., 3133 East 12th St.,los Angeles, Calif. 
Precision Resistor Co., Inc., 109 U. S. Hwy. 22, Hillside, N. J. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Rho Engineering Co., 2134 Colby Ave., los Angeles, Cal. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Tech·Ohm Elctrns., Inc., 36-1133rd St., long Island City, N. Y. 
Vac.()hm Elctrns. Co., Box 444, Haddonfield, N. J. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS. NEGATIVE·TEMPERATURE· 
COEFFICIENT 

Amperex Elctm. COf1l., Component Div., 35 Koffman Ave., Hauppauge, N. Y. 
p 2349 

Bourns, Inc., Trimpot Div., 1200 Columbia A.e., Riyerside, Calif. 
Carborundum Co. Elctrns Plant Box 339, Hiagara Falls, N. Y. 

P 2800-2802 
Continental·Wirt Elctrns. Corp., 26 W. Queen La., Phila., Pa. 
Dale Electronics Inc., Box 609, Columbus, Nebr. . . . . P 2373 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Electronic Precision Components Corp., 2 Brookdale PI., Mt. Vernon, N. Y. 
Fenwal Electronics Inc., 63 Fountain St, Framingham, Mas~ ... P 2814 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
IRC Div. TRW Inc., 1100 Glendon Awe., Los Angeles, Cal. .. p 23BO 
Julie Research Lab Inc.,211 W. 61st St., New York, N. Y. p 2395,2396 
KelYin, 5919 Noble Ave., Van Nuys, Calif. 
Keyshne Carbon Co., Thermistor Div., St Marys, Pa. p 2819, 2822, 2823 
Marstan E1ctrns., 301 Washington St, Orange, N. J. ....... P 2404 
New England Instrument Co., 14 Kendall Lane, Natick, Mass. 
Ny1ronics, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. P 2412 
RCL Electronics, Inc., 100 S. 21st St, Inington, N. I. .... p 2419,2420 
R~on Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistance Prods. Co., 914 South 13th St., Harrisburg, Pa. 
Sflallcross, E. Preshn St, Selma, N. C. . . . .. p 2426 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
Tel Labs, Inc., 1050-1000 Stcond St., Manchester, N. K. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
Film Microelectronics, Inc., 17 A St., Burlington, Mass. 
Hybridyne, Inc., 1950 Cotner Ave., W. Los Angeles, Calif. 
lonetics Corp., 55 Randolph Ave., Avenel, N. 1. 
Kidco, Inc., Box 278, Medford, N. J. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Nucleonic Prods. Co., Inc., 3133 East 12th St., los Angeles, Calif. 
Priester, H. E. Corp., 150 Station Plaza, Hartsdale, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Victory Engineering Corp., 128 Victory Rd., Springfield, N. J. 

RESISTORS. NON·INDUCTIVE 
Angstrohm Precision Inc., 7811 Lemona, Van Nuys, Calif. ...... P 2352 
Cal·R, Inc., Cal. Resistor Div., 1601 Olympic Bl.d., Santa Monica, Calif. 

. P 2360 
Caddock Electronics, Inc., 3121 Chicago A.e., Riverside, Calif. .. P 2356 
Carborundum Co. Elctrns Plant Box 339, Niagara Falls, N. Y. 
Continental·Wirt Elctrns. Corp., 26 W. Queen La., Phila., Pa ... , P 2361 
Corning Glass Works, Electronic Products Oi •. , Corning, N. Y. 

p 2364,2365 
Dale Electronics Inc., Box 609, Columbus, Nebr. ....... p 2367-2371 
Daven, Grenier Field, Dept. EEM 61, Manchester, N. H. . . . . . . . . p 550 
Electro Scientific Inds., 13900 N.W. Science Park Dr., PorHand, Ore. 

P 2473 
Electronic Precision Components Corp., 2 Brookdale PI., Mt. Vernon, N. Y. 
Filmohm DiY., 31·11 41th Ave., Long Island City, N. Y. 
Gamble, C. T. Ind~, New Jersey Ave. & Fairview St.,Riverside, N. 1. 

P 2378 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
IRC Di •• TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. • . p 2385,2389 
lulie Research Lab Inc., 211 W. 61st st., New York, N. Y. p 2395,2396 
Kelvin, 591 9 Noble Are., Van Nuys, Calif. ................. P 2399 
LTV Electrosystems, Inc .. 1320 Flaxmill Rd., Huntington, Ind. .. P 2406 
Lectrohm, Inc., SUb. Cook Elec., 5562 Northwest Hwy., Chicago, III. 

P 2402,2403 
Marstan Eletrns., 301 Washington St., Orange, N. J. , p 2404 

RESISTORS. POSITIVE TEMPERATURE 

Ny1ronlcs, Inc., Precision Resistor DIY., Industrial Ave., Kutztown, Pa. 
Ohmite Manufacturing Co., 3635 Howard St., Skokie, III. ..... p 2409 
Omtronlcs Manufacturing Inc., 2406 Leavenworth, Omaha, Nebr. 

P 2413-2416 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. P 2412 
Rel ElectroniCS, Inc., 100 S. 21st St, Irvington, N. J..... P 2417,2421 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistance Prods. Co., 914 South 13th st., Harrisburg, Pa. p 2422 
Resistors Inc., 5226 W. 26th St., Chicago, III. .............. P 2423 
Sage Electronics Corp., Box 3926, Rochester, N. Y. . p 2424,2425 
Samarlus Inc., 300 Seymour Ave., Derby, Conn. 
Shallcross, E. Preston St., Selma, N. C. 
Sprague Electric Co., 481 Marshall St., N. Adams, Mass. 
Tel Labs, Inc., 1050-1060 Second St., Manchester, N. H. ...... P 2429 
Ultronix, Inc., 481 North 22nd St, Grand Junction, Colo. .... p 2436 
Vishay Resistor Prods. Oi •. , B4 Lincoln Hwy., Mal.ern, Pa. . P 2433 
Ward Leonard, 31 South St., Mount Vernon, N. Y. . P 2354 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio ... P 2442 
Ace Coil & Electronics Corp., 916 lincoln Hwy., Metuchen, N. J. 
C.f Electronics, Inc., 14707 Keswick St., Van Nuys, Calif. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Compu T ek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Constanta Co. of Canada ltd., 280 Regina Ave., Montreal, Que., Can. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Fugle·Miller Labs., Inc., 130 Market St., Kenilworth, N. J. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Instrument Resistors Co., Inc., 503 Adamston Rd., Brick Town, N. J. 
Jordan Electric Company, 14707 Keswick St., Vun Nuys, Calif. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 

. Miller Electro-Res. labs., 14800 
Milwaukee Resistor Corp., 700 W. Vir 
Nucleonic Prods: Co., Inc., 3133 East 
Ohmweve Co., Inc., 43 Darcy St., W. Hartford, Conn. 
Precision Resistor Co., Inc., 109 U. S. Hwy. 22, Hillside, N. J. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
States Co., 19 New Park Ave., Hartford, Conn. 
Tech·Ohm Elctrns., Inc., 36·" 33rd St., long Island City, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. 1. 
Vishay Intertechnology, Inc., 63 lincoln Hwy., Malvern, Pa. 
Welwyn ElectriC, ltd., Bedlington, Northumberland, Eng. 
Wiegand, E. l., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

RESISTORS, OIL FILLED 
Angstrohm Precision Inc., 7811 Lemona, Van Huys, Calif. . 
Beckman Instr. Inc., Helipot Div., 2500 Harbor Blvd., Fullerton;'CaIH. 
Daven, Grenier Field, Dept. EEM 61, Manchester, N. H. 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. p 2395-2397 
Marstan Elctrns., 307 Washington St., Orange, N. J. . P 2404,2405 
Ny1ronics, Inc., Precision Resistor DiY., Industrial Awe., Kutztown, Pa. 

P 2410 
RCL Electronics, Ine.,.100 S.·21st st., Irvington, N. J. 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
Tel Labs, Inc., 1050-1000 Second St, Manchester, H. H. 
Vishay Resistor Prods. Di •• , B4 Lincoln Hwy., Malvern, Pa. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. 01 America, Inc., 44 Prospect St., Yonkers, N. Y. 
Jordan Electric Company, 14707 Keswick St., Vun Nuys, Calif. 
Vari'()hm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Vishay Intertechnology, Inc., 63 lincoln Hwy., Malvern, Pa. 

RESISTORS. PLUG·IN 
Cal·R, Inc., Cal. Resistor Di •. , 1601 Olympic BIYd., Santa Monica, Calif. 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Daven, Grenier Field, Dept. EEM 61, Manchester, H. H. 
Electronic Precision Components Corp., 2 Brookdale PI., Mt Vernon, N. Y. 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. ... . p 2397 
Kelvin, 5919 Noble Ave., Van Hoys, Calif. 
Marstan Elctrns., 301 Washington St, Orange, N. J. 
/tytronlcs, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Pomona Electronics Co. Inc., 1500 l 9th St, Pomona, CaIH. 

p 933,939,944 
ReL Electronics, Inc., 700 S. 21st St, Inington, N. J. 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Tel Labs, Inc., 1050·1060 Second St, Manchester, N. H. 
American Components, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. 01 America, Inc., 44 Prospect St., Yonkers, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Jordan Electric Company, 14707 Keswick St., Vun Nuys, Calif. 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calif. 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wisc. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Welwyn ElectriC, ltd., Bedlington, Northumberland, Eng. 

RESISTORS. POSITIVE TEMPERATURE 
COEFFICIENT 

Amper .. Elctm. Corp., Component Diy., 35 Hoffman Ave., Hauppauge, N. Y. 
P 2349 

Angstrohm Precision Inc., 7811 Lemona, Van Hoys, Calif. ... ... P 2352 
Carborundum Co. Elctrns Plant, Box 339, Niagara Falls, N. Y. 

p 28oo,2801,2B03 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. 
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IRC Div. TRW Inc., 1100 Glendon Ave" Los Anleles, Cal. 
p 2380,2385,2388 

Kelvin, 5919 Noble Ave., Van Nuys, Calif. 
Lectrohm, Inc., Sub. Cook Elec., 5562 Northwest Kwy., Chicago, III. 
MarSlan Elctrnt, 307 Washington St, Orange, N. J. P 2404 
RCL Electronics, Inc., 700 S. 21st St, Irvington, N. J..... P 2418-2420 
SIlallcross, l Preston St., Selma, N. C. ... P 2426 
Sprague Elecllic Co., 481 Marshall St., N. Adams, Mass. 
Tel Labs, Inc., 1050-1060 Second St, Manchester, N. H. 
Texas Inslruments Incorporated, Components Group, Bo. 5012, Dallas, Tex. 

P 2602 
C·F Electronics, Inc., i4707 Keswick St., Van Nuys, Calif. 
Com~u Tek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co: of America, Inc., 44 Pros~ect St., Yonkers, N. Y. 
Constanta Co. of Canada Ltd., 280 Regina Ave., Montreal, Que., Can. 
Film Microelectronics, Inc., 17 A St., Burlington, Mass. 
Hybridyne, Inc., 1950 Cotner Ave., W. Los Angeles, Calif. 
Jordan Electric Com~any, 14707 Keswick St., Vun Nuys, Calif. 
Precision, Inc., 3415 4l! Ave. N., Minneapolis, Minn. 
Vishay Intertechnology, Inc., 63 lincoln Hwy., Malvern, Pa. 

RESISTORS, POWER 
Aireo Speer Electronic Components, 4 Hoover Ave., DuBois, Pa. 
Cal·R, Inc., Cal. Resistor DIv., 1601 Olympic Blvd., Santa Monica, Calif. 

CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. . ..... . 
CTS of Canada, Ltd., 80 Thomas St., Straetsville, Ont., Can. .. 
CTS Corp., 905 N .. West BI,d., Elkhart, Ind .......... . 
CTS Elctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 
Caddock Electronics, inc., 3127 Chicago AYe., Riverside, Calif. 

P 2360 
P 2355 
P 2355 
P 2355 
P 2355 

P 2356,2358,2359 
Carborundum Co. Elctrns Pia nt, Box 339, Niagara Falls, N. Y. 
Ciarostat Mfg. Co. tnc., Washington St, Dover, N. H. ........ P 2461 
Corning Giass Works, Eiectronic Products Dlv., Corning, N. Y. 

P 2364,2365 
Dale Electronics Inc., Box 609, Columbus, Nebr. .. P 2366-2371,2373 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. . . . . . . . . P 550 
Gamble, C. T. Inds., New Jersey Ave. & Fairview St., Riverside, N. J. 

P 2378 
General Electric Co., Elctrn. Camp. Sales Dper., 1 RiYer Rd., Schenectady, N. Y. 

P 2815 
General Resistance Inc., 500 Nuber Av~, Mt Vernon, N. Y. 
Gulton Inds., Inc., Microceramics DiY., Metuchen, N. J. 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 

P 2385.2387-2392 
Kel,in, 5919 Noble Ave., Van Nuys, Calif. ................. P 2399 
LTV Electrosystems, Inc., 1320 Flaxmill Rd., Huntington, Ind. .. P 2406 
Leetrohm, Inc., Sub. Cook Elec., 5562 Northwest Hwy., Chicago, III. 

P 2401-2403 
Mallory Controls Co., Bo. 327, Frankfort, Ind. . . . .. P 2408 
Nylronlc!, Inc., Precision Resistor Div., Industrial Ave., Kutztown, Pa. 

P 2410 
Ohmite Manufacturing Co., 3635 Howard St., Skokie, III. ..... P 2409 
Omtronic! Manufacturing Inc., 2406 Leavenworth, Omaha, Nebr. 

P 2413-2416 
Pyrofilm Resistor Co. Inc., 60 S. Jefferson Rd., Whippany, N. J. P 2412 
RCL Electronics, Inc., 700 S. 21st st, Irvington, N. J.... P 2419,2421 
Resistance Prods. Co., 914 South 13th St, Harrisborg, Pa. . P 2422 
Resistors Inc., 5226 W. 26th St., Chicago, III. P 2423 
Sage Electronics Corp., Box 392&, Rochester, N. Y. P 2424,2425 
Samarios In~, 300 Seymour Ave., Derby, Conn. 
Shallcross, E. Preston St., Selma, N. C. p 2427 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
Tel Labs, Inc., 1050·1060 Second St, Manchester, N. H. p 2428,2429 
UltroniI, Inc., 461 North 22nd St, Grand Junction, Colo. p 2437-2439 
Victoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio .. p 2441 
Ward Leonart!, 31 South St, Mount Vernon, N. Y. ........... p 2354 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio ... p 2442 
Alpha Com~onents Cor~., 4087 Glencoe Ave., Venice, Calif. 
Bradford Com~onents, Inc., 65 South Ave., Box 107, Salamanca, N. Y. 
C·F ElectroniCS, Inc., 14707 Keswick St., Van Nuys, Calif. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Clark Control Div., A. O. Smith Cor~., 1146 E. 152 St., Cleveland, Ohio 
Colber Corp., 26 Buffington St., Irvington, N. J. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Di~lohmatic Div., 1211 E. Denny Way, Seattle, Wash. 
EMC Technology, Inc., 1300 Arch St., Philadel~hia, Pa. 
Euclid Electric & Mfg. Dlv., 50 Edwards St., Madison, Ohio 
Fugle·Miller labs., Inc., 130 Market St., Kenilworth, N. J. 
Hamilton Hall Resistor Corp., 227 N. Water SI., Milwaukee, Wisc. 
Hybridyne, Inc., 1950 Cotner Ave., W. Los Angeles, Calif. 
Instrument Resistors Co., Inc., 503 Adamston Rd., Brick Town, N. J. 
Jordan Electric Com~any, 14707 Keswick st., Vun Nuys, Calif. 
Kidco, Inc., Box 278, Medford, N. J. 
Me~co, Inc., Columbia Rd., Morristown, N. J. 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wisc. 
Model Rectifier Corp., MRC Elctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Ohmweve Co., Inc., 43 Darcy St, W. Hartiord, Conn. 
Penn Resistor Corp., 526 N. 8road St., lansdale, Pa. 
Precision Resistor Co., Inc., 109 U. S. Hwy. 22, Hillside, N. J. 
Priester, H. E. Cor~., 250 Station Plaza,Hartsdale, N. Y. 
Rex Rheostat Co., 149 Babylon Tpke., Roosevelt, N. Y. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Tech-Ohm Elctrns., Inc., 36-11 33rd St., Long Island City, N. Y. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Aza Kariyado, 

Kawasaki-shi, Kanagawa Pre!., Japan 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·Ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 
Wiegand, E. l., Co., 7705 Thomas 8Ivd., Pittsburgh, Pa. 

RESISTORS, PRESSURE SENSITIVE 
Bourns, Inc.; Instrument Div., 6135 Magnolia, Riverside, Calif. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 

RESISTORS, PRINTED CIRCUIT MOUNTING 
Am~erex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 

p 2349 
Angslrohm Precision Inc., 7811 Lemona, Van Noys, Calif. .. p 2352,2353 

Beekman Inslr. Inc., HelljJot Div., 2500 Haibor Blvd., Fullerton, Gain. 
Bourns, Inc., Trlmpot DIv., 1200 Columbia Ave., Riverside, CaIH. 
Cal·R, Inc., Cal. Resistor DiY., 1601 Olympic Blvd., Santa Monica, Calif. 

p 2360 
Centralab Elctrn., Div., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City of Industry, Calif. 
Clarostat Mfl. Co. Inc., Washington St, Dover, N. H. 
Continental·Wirt Elctms. Corp., 26 W. Queen La., Phila., Pa. .... p 2361 
Dale Electronics Inc., Bo. 609, Col.mbu~ Nebr. .. p 2367,2368,2370 
Davan, Grenier Field, Dept EEM 87, Manchester, N. H. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., PorUand, Ore. 

p 2473 
Electronic Precision Components Corp., 2 Brookdale PI., Mt. Vernon, N. Y. 

. p 2375 
Filmohm Div., 37-11 47th Ave., Long Island City, N. Y. ....•... p 1671 
Gamble, C. T. Indt, New Jersey Ave. & Fairview St, Riverside, N. J. 

p 2378 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. . . .. p 2398 
IRC Diy. TRW Inc., 1100 Glendon Ave., tos Angeles, Cal. 

p 2380,2382,2383,2385,2387 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. p 2396,2397 
Kelyin, 5919 Noble Ave., Van Nuys, Calif. ................. p 2399 
Lectrohm, Inc., Sub. Cook Elee., 5562 Northwest Hwy., Chicago, III. 

p 2402 
Mallory Controls Co., Box 327, Frankfort, Ind. P 2408 
Marstan Elctrns., 307 Washington St, Orange, N. J. . p 2404 
Nytrenlcs, Inc., Precision Resistor DiY., Industrial Ave., Kutztown, Pa. 

p 2410 
Ohmite Manufacturing Co., 3635 Howard St., Skokie, III. P 2409 
RCL Electronics, Inc., 700 S. 21st st, Irvington, N. J. p 2417,2419,2420 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistance Prods. Co., 914 South 13th St., Harrisburg, Pa. ..... p 2422 
Sage Electronics Corp., Box 3926, Rochester, N. Y. .......... p 2424 
Shallcross, E. Preston St, Selma, N. C. .. .. . . . .. p 2427 
Spectrol Elctrns. Corp., 17D7D E. Gale Ave., City of Industry, Calif. 
Tel Labs, Inc., 1050·1060 Second St., Manchester, N. H. P 2428.2429 
Uttroni., Inc., 461 North 22nd St, Grand Junction, Colo. P 2434,2436 
Vishay Resistor Prods. DIv., 64 Lincoln Hwy., Malvern, Pa. . P 2433 
Welwyn International, Inc., 811 Sharon Dt., Westlake, Ohio .... P 2442 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Advanced Packaging oiv., 139 Maryland St., EI Segundo, Calif. 
Allen·Bradley Co., 1201 South 2nd SI., Milwaukee, Wis~ 
American Com~onents, Inc., 8th Ave. & Harry St., Conshohocken, Pa. 
C·F Electronics, Inc., 14707 Keswick St., Van Nuys, Calif. 
Colber Cor~., 26 Buffington St., Irvington, N. J. 
Com~u Tek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers, N. Y. 
Di~lohmatic Div., 1211 E. Denny Way, Seattle, Wash. 
EMC Technology, Inc., 1300 Arch St., Philadel~hia, Pa. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Film Com~onents Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
lonetics Corp., 55 Randolph Ave., Avenel, N. J. 
Jordan Electric Com~any, 14707 Keswick St., Vun Nuys, Calif. 
Kidco, Inc., Box 278, Medford, N. J. 
Logan Elctrn. Corp., 100 Mill St., Revere, Mass. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Micro·Strain, Inc., Spring City, Pa. 
Milwaukee Resistor Cor~., 700 W. Virginia St., Milwaukee, Wisc. 
Precision Resistor Co., Inc., 109 U. S. Hwy. 22, Hillside, N. J. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Riedon Avionics, Inc., 7932 Haskeli Ave., Van Nuys, Calif. 
Slettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Vac·Ohm Etctrns. Co., Box 444, Haddonfieid, N. J. 
Vishay Intertechnology, Inc., 63 Lintoln Hwy., Malvern, Pa. 
Welwyn Electric, Ltd., Bedlington, Northumberland, Eng. 

RESISTORS, RECTILINEAR 
AireD Speer Elctm. Com~onents, Resistor Plant, 

Bradford, Pa. ................................... p 2350 
Amperex £Ictrn. Corp., Component DiY., 35 Hoffman Ave., Hauppauge, N. Y. 

p 2349 
Beckman Instr. Inc., Helipot DIY., 2500 Harbor Blvd., Fullerton, Calif. 
Bourns, Inc., Trimpot DIv., 1200 Columbia Ave., Riverside, Calif. 
CTS Elcllns., Inc., 1010 Sycamore Ave., S. Pasadena, Cali!.-
Carter Mfg. Corp., 23 Washington St, Hudson, Mass. 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Dale Electronics Inc., Box 609, Columbus, Nebr, 
Eagle Signal Div., ~ W; Bliss Co., 736 Federal St, Davenport, Iowa 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. ...... P 2387 
Jan Hardware Mfg. Co., Inc., 47·27 36th St., Long Island City, N. Y. 
New England Instrument Co., 14 Kendall Lane, Natick, Mass. 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Samarius Inc., 300 Seymour Ave., Derby, Conn. 
Weston Components DIv., Weston·Archbald, Archbald, Pa. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
Astra Electronics Inc., 1160 E. Ash, Fullerton, Calif. 
Atohm Electronics, 3030 Empire, Burbank, Calif. 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Calif. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vari·Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 

RESISTORS, RHEOSTAT-SEE RHEOSTATS 

RESISTORS, STANDARDS-SEE STANDARDS, 
RESISTANCE 

RESISTORS, STRIP 
Cal·R, Inc., Cal. Resistor Div., 1601 Olympic Blvd., Santa Monica, Calif. 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Eagle Signal Div., ~ W. Bliss Co., 736 Federal St., Davenport, Iowa 
Filmohm Div., 37·11 47th Ave., Long Island-Clty, N. Y. ........ P 1671 
IRC Diy. TRW Inc., 1100 ~Iendon Ave., Los Angeles, Cal. . . . . . . . P 2393 
Lecllohm, Inc., Sub. Cook Elec., 5562 Northwest Hwy., Chicago, III. 

P 2403 

RESISTORS, VOLTAGE SENSITIVE 

Nyl/onics, Inc., Electro·Mac Instr. Corp., 183 Commercial St., Watertown, Conn. 
Nyl/onlcs, Inc., Precision Resistor DiY., Industrial Ave., Kutztown, Pa. 
RCL ElectroniCS, Inc., 700 S. 21st St, Irvington, N. J. 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Tel Labs, Inc., 1050-1060 Second St, Manchester, N. H. 
Victoreen Instr. DiY., 10101 Woodland Ave., Cleveland, Ohio 
Ward Leonart!, 31 South St, Mount Vernon, N. Y. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., WestWOOd, Mass. 
Erie Teol!nological Products Inc., 644 W. 12th St., Erie. Pa. 
Film Com~onents Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Magadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Metavac, Inc., 45·68 l62nd St., Flushing, N. Y. 
Milwaukee Resistor Cor~., 700 W. Virginia St., Milwaukee, Wisc. 
Model Rectifier Corp., MRC Elctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Ohmweve Co., Inc., 43 Darcy St., W. Hartford, Conn. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Vac·ohm Elctrns. Co., Box 444, Haddonfield, N. J. 
Wiegand, E. l., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 

RESISTORS, SUPPRESSOR 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 

P 2349 
Carborundum Co. Elctrns Plant, Box 339, Niagara Falls, N. Y. 
Continental·Wirt E1ctrns. Corp., 26 W. Queen La., Phila., Pa. . . . . p 2361 
Estes Engrg. Co., 543 West l84th St, Gardena, Calif. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
United Mineral & Chemical Cor~., 129 Hudson St., New York, N. Y. 

RESISTORS, SURGE 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave., Hauppauge, N. Y. 
Carborundum Co. E1ctrns Plan~ Box 339, Nialara Falls, N. Y. 
General Elactric Co., E1etrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. . P 2388,2391 
Kelyin, 5919 Noble Ava., Van Noys, Calif. 
Ohmite Manufacturing Co., 3635 Howard St., Skokie, III. 
Ward Leonart!, 31 South St., Mount Vernon, N. Y. .... p 2354 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wisc. 

RESISTORS. TAPPED 
Ca~R, Inc., Thermon.tics DiY., 1601 Olympic Blvd., Santa Monica, Calif. 

CTS of Berne, Inc., 408 Parr Rd., Berne, Ind. . ..... 
CTS 01 Canada, Ltd., 80 Thomas St., Streetsville, Ont, Can. . 
CTS Corp., 905 N. West Blvd., Elkhart, Ind .. 
CTS Elcllos., Inc., 1010 Sycamore Ave., S. Pasadena, Calif .. 
Centra lab Elctm., Div., 5757 N. Green Bay Ave., Milwaukee, Wise. 
Clarostat Mig. Co. Inc., Washington St, Dover, N. H. 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 

p 2799 
P 2355 
P 2355 
P 2355 
P 2355 

p 2371 

Gamble, C. T. Ind •. , New Jersey Ave. & Fairview St., Riverside, N. J. 
General Electric Co., E1ctrn. Camp. Sales Dper., 1 River Rd., Schenectady, N. Y. 
General Resistance Inc., 5DD Nuber Ave., Mt. Vernon, N. Y. 
IRC Div. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. .. P 2386,2392 
Julie Research Lab Inc., 211 W. 61st St, New York, N. Y. P 2395,2396 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. 
LTV Electrosystems, Inc., 1320 Flaxmill Rd., Huntington, Ind. .. P 2406 
Leetrohm, Inc., Sub. Cook Elee., 5562 Northwest Kwy., Chicalo, III. 

P 2403 
Marstan Elctms., 307 Washington St., Orange, H. J. . P 2404,2405 
Nyl/onlcs, Inc., Precision Resistor DIv., Industrial Ave., Kutztown, Pa. 
Ohmtle Manufacturing Co., 3635 Howard St., Skokie, III. ..... P 2409 ' 
RCL Electronics, Inc., 700 S. 21st st, Irvington, N. J. ........ P 2419 
R,on Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistors Inc., 5226 W. 26th St., Chicago, III. 
Samarius Inc., 300 Seymour Ave., Derby, Conn. 
Shallcross, E. Preston St, Selma, N. C. 
Sprague Electric Co., 481 Marshall st, N. Adams, Mass. 
Tech Laboratories Inc., Bergen & Edsall Blvds., Palisades Park, N. J. 
Tel Labs, Inc., 1050·1060 Second St., Manchester, N. H. 
Ward L"nart!, 31 South St., Mount Vernon, N. Y. 
Atohm Electronics, 3030 Em~ire, Burbank, Calif. 
C.f Electronics, Inc., 14707 Keswick St., Van Nuys, CaIH. 

p 2423 

Clark Control Div., A. O. Smith Cor~., 1146 E. 152 St., Cleveland, Ohio 
Compu T ek, 300 Northern Blvd., Great Neck, N. Y. 
Consolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers, N. Y. 
Hamilton Hall Resistor Corp., 227 N. Water St., Milwaukee, Wisc. 
Jordan Electric Com~any, 14707 Keswick St., Vun Nuys, Calif. 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wisc. 
Ohmweve Co., Inc., 43 Darcy St., W. Hartford, Conn. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Welwyn Electric, ltd., Bedlington, Northumberland, Eng. 

RESISTORS, TEMPERATURE- SENSITIVE-SEE 
THERMISTORS 

RESISTORS, TIN OXIDE 
Corning Glass Works,Electronic Products DiY., Corning, N. Y. 

P 2364,2365 
Welwyn International, Inc., 811 Sharon Dr., Westlake, Ohio .... P 2442 
Welwyn Electric, Ltd., Bedlington, Northumberland, Eng. 

RESISTORS, VARIABLE-SEE 
POTENTIOMETERS 

RESISTORS, VOLTAGE·SENSITIVE 
Ampere. Elctrn. Corp., Component DIv., 35 Hoffman Ave., Hauppauge, N. Y. 

. p 2349 
Aritach Corp., 1;10 Lincoln St., Brighton, Mas~ 
Carborundum Co. Elclrns Plant 80. 339, Niagara Falls, N.- Y. 

Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. 
Daven, Grenier Field, Dept. EEM 67, Manch,ster, N. H. 

eem/1969 

p 2362,2363 
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RESISTORS, VOLTAGE SENSITIVE {Cont'd) 

General Electric Ca., Elctm. Compo Sales Oper, 1 RiYer Rd., Schenectady, N. Y. 
< P 2815 

General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. . . . . P 2398 
IRC Dlv. TRW Inc., 1100 Glendan Ave., Los Angele~ Cal. 
Nytronics, Inc., Precision Reslstar DiY., Industrial AYe., Kutztown. Pa. 
Resistance Prods. Co., 914 South 13th St, Harrisburg, Pa. 
Schauer Mig. Corp., 4516 Alpine Ave., Cincinnati, <Ohio .... < .. P 2585 
Tel Labs, Inc., 1050·1060 Second SL, Mancllester, N. H. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Colber Corp., 26 Buffington St., Irvington, N. J. 
General Electric Co., Metallurgical Prods. Dept., Box 237, Detroit, Mich. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
<Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Vic~oii Engineering Corp., 128 Victory Rd., Springfield, N. J. 

RESISTORS, WIREWOUND 
Astradata, Inc., 240 E. Palals Rd, Anaheim, CaIW. 
Cal·R, Inc., Cal. Resistor Div., 1601 Olympic Blvd., Santa Monica, Calif. 

P 2360 
Caddock < Electronics, Inc., 3127 Chicago Ave., Riverside, CalK. .. <P 2357 
Carter Mfg. Corp., 23 Washlngtan St, Hudson, Mass. 
Centralab Eletrn., Div.;5757 N. Green Bay Ave., Milwaukee, Wisc. 
Clarostat Mig. Co. Inc., Washington SL, Dover, N. H. ...•.... P 2461 
Dale Electranics Inc., Box 609, Columbus, Nebr. ....... P 2366-2371 < 
Dayen, Grenier Field, Dept. EEM 67, Manchester, N. H. . . . . . . . . P 550 
Eagle Signal <Dlv., E. W. Bliss Co., 736 Federal SL, Davenport, Iowa 
Electro<iI1ech Components Inc., 1039 l Valley Blvd., San Gabriel, Calif. 

P 2717 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 2473 
Electronic Precision Components Corp., 2 Brookdale PI., Mt. Yernon, N. Y. 

P 2375 
Gamble, C. T. Inds., New Jersey Ave. & Fairview St, Riverside, N. J. 
General Eleclrlc Co., Elctrn. Comp.< Sales Oper., 1 River Rd., Schenectady, N. Y. 
General Resistance Inc., 500 Nuber AYe., Ml Vernon, N. Y. . . . . P 2398 
Gulton Inds., Inc., Mlcroceramics DiY., Metuchen, N. J. 
IRC Diy. TRW Inc., 1100 Glendon Ave., Los Angeles, Cal. 

P 2383-2385,2387-2390 
Julie Research Lab Inc., 211 W. 61st St, New York, N. Y. . . . . P 2396 
Kelvin, 5919 Noble Ave., Van Nuys, Calif. ................. p 2399 
LTV Eleetrosystems, Inc., 1320 flaxmUi Rd., Huntingtan, Ind. .. p 2406 
Lectrohm, Inc., Sub. Cook Elec., 5562 Northwest Hwy., Chicago, III. 

P 2400-2402 
Mallory Controls Co., Box 327, Frankfort, Ind. .. < .. < . . . . . . .. P 2408 
Marstan Elctrns., 307 Washington St., Orange, N. J. ..... P 2404, 2405 
Nytronics, Inc., Precision Resistor DiY" Industrial Ave., Kutztawn, Pa. 

P 2410 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. ..... P 2409 
Omtronlcs Manufacturing Inc., 2406 Leavenworth, Omaha, Nebr. 

P 2413-2416 
RCL Electronics, Inc., 700 S. 21st St, Irvington, N. J..... p 2418-2420 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Resistance Prods. Co., 914 South 13th St., Harrisburg, Pa. P 2422 
Resistors Inc., 5226 W. 26th St., Chicago, III. . . .. P 2423 
Sage Electronics Corp., Box 3926, Rochester, N. Y. •......... p 2424 
Samarius Inc., 300 Seymour Ave., Derby, Conn. 
Shallcross, E. Preston St., Selma, N. C. .... . . . . . . . . . . p 2426, 2427 
Spectrol Elctrns. Corp., 17070 E. Gale Ave., City of Industry, Calif. 
Sprague Eleetric Co., 481 Marshall St., N. Adams, Mass. . . . . . P 693 
Tel Labs, Inc., 1050.1060 Second St., Manchester, N. H. 
Ullronlx, Inc., 481 North 22nd St, Grand Junction, Colo. p 2434-2439 
Ward Leonartl, 31 South St., Mount. Vernon, N. Y. . ..... < . . . . P 2354 
A.OJ.P., 23 PI. Jeanne d'Arc, Paris; France 
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. J. 
Advanceil Packaging Dlv., 139 Maryland St., EI Segundo, Calif. 
Astro Electronics Inc., 1160 E. Ash, Fullerton, Calif. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Atohm Electronics, 3030 Empire, Burbank, Calif. 
Bradford Components, Inc., 65 South Ave., Box 107, Salamanca, N. Y. 
C.f Electronics, Inc., 14707 Keswick St., Van Nuys, Calif. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Clark Control Div., A< O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Colber Corp., 26 Buffington St., Irvington, N. J. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
C1lnsolidated Resistance Co. of America, Inc., 44 Prospect St., Yonkers, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect St.; Yonkers, N. Y. 
Oiplohmatic Div., 1211 E. Denny Way, Seattle, Wash. 
Euclid Electric & Mfg. DIv., 50 Edwards SI., Madison, Ohio 
Film Components Oiv., 155 Saw Mill River Rd., Yonkers, N. Y. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
Fugle·Milier Labs., Inc., 130 Market St., Kenilworth, N. J. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hamilton Hall Resistor Corp., 227 N. Water St., Milwaukee, Wisc. 
Indak Mfg. Corp., 1915 Techny Rd., Northbrook, III. 
Instrument Resistors Co., Inc., 503 Adamston Rd., Brick Town, N. J. 
Jordan Electric Company, 14707 Keswick St., Vun Nuys, CaIH. 
Litton Inds., Potentiometer Div., 226 E. 3rd Ave., Mt. Vernon, N. Y. 
Logan Elctrn. Corp.,' 100 Mill St., Revere, Mass. 
Mel·Rain Corp<, 3100 Roosevelt Ave., Indianapolis,'lnd. 
Mepco, Inc., Columbia Rd., Morristown, N. J. 
Milgo Elctrn. Corp., 7620 N.W.36th Ave., Miami, Fla. 
Miller Electro-Res. Labs., 14800 W. Grange, New Berlin, Wisc< 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wisc. 
Model Rectifier Corp<, MRCElctrns. Oiv., 5300 21st Ave., Brooklyn, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Oneida Electronic Mfg. Co., 843 N. Cottage St, Meadville, Pa. 
Painton & Co<, Ltd., Bembridge Dr., Kingsthorpe, Northampton, Ena: 
Penn Resistor Corp., 526 N. Broad St, Lansdale, Pa. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Precision Resistor Co., Inc., 109 U; S. Hwy. 22, Hillside, N. J. 
Priester, H. E. Corp., 250 Station Plaza, Hartsdale, N. Y. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Riedon AVionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 

256 ') eem/l969 

Semitronics Corp., 265 Canal St., New York, N. Y. 
Stettner·Trush,lnc., 67 Albany St, Cazenovia, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Telkoku Tsushln Kogyo Co., 335, Nisbi·Nakamachi, Ala Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Var.Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y., 
Voltronics, Inc., 7746 W. Addison St., Chicago, III. 
Welwyn ElectriC, Ltd., Bedlington, Northumberland, Eng. 
Westinghouse EJectric Corp., General Control Div., Buffalo,<N, Y. 
Wiegand, E. L., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 
Workman Electronic Prods., Inc<, Box 3828, Sarasota, Fla. 

RESISTORS. WIRE WOVEN 
Cal.JI, Inc., Cal. Resislor DiY., 1601 Olympic BIYd., Santa Monica, Calif. 
Dale Electrnnies Inc., BOI 609, Columbus, Nebr. 
General Resistance Inc., 500 Huber Ave., Mt. Vernon, N. Y. 
Jan Hardware MIg. Co., Inc., 47·n'36th St., Long Island City, N. Y. 
Nytronics, Inc., Precision Resistor Div., Induslrlal Ave., Kutztown, Pa. 
Compu Tek, 300 Northern Blvd., Great Neck, N. Y. 
Ohmweve Co., Inc., 43 Darcy St., W. Hartford, Conn. 
States Co" 19 New Park Ave., Hartford, Conn. 
Wiegand, E. L., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 

RESISTS-SEE COATINGS, ETCHANT RESISTING 

IlESOLVER TESTERS-SEE TESTERS, 
SYNCHRO/RESOLVER 

RESOLVERS, SYNCHRO 
Biddle, James G. Co., Township Line & Jolly Rds., Plymouth Meetiog, Pa. 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft. Wayne, Ind. 
Cedar Div., Control Data, 5806 W. 36th St, Minneapolis, Mnnn. p 1726 
Clillan Dlv., Marple at Broadway, Clillan Hghts., Pa. <........ p 1 n7 
General Magnetics Inc., 135 Bloomfield AYe., Bloomfield, N. J. 
Harowe Servo Conts., Westtown Rd. W. Chester Pke., W. Chester, Pa. 

P 2667 
IMC Magnetic Corp., Western DIv., 6058 Walker Ave., Maywood, Calif. 

Kinelogic Corp., 173 S. Fair Oaks, Pasadena, CaIW. 
Kintron Co., 29 S. Pasadena< Ave., Pasadena, Cain. 

P 1745 

Natel Elctrn. Industries, Inc., 7129 Gerald Ave., Van Nuys, Calif. 
Transmagnetics Inc., 134-25 Northern Blvd., Flushing, N. y, . . . .. P 2675 
Vernltron Cerp., 59 Central Ava., farmingdale, N. Y. P 2679,2684.2686 
Weston·Transicoil Components DiY., Worcester, Pa. 
American Electronics, Inc<, 1600 E. Valencia Dr" Fulierton, Calif. 
U. S. Gauge, 746A Clymer Ave., Sellersville, Pa. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bowmar Canada Ltd., Rideau River Rd., Ottswa, Onlario, Can. 
Computer Devices,11925 Iturke St., Santa Fe Springs, Calif. 
Electric Indicator Co., Inc., 195 Danbury Rd<, Wilton, Conn. 
Farrand Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Knapton Assocs<, 11 Mulberry St., Nashua, N. H. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Reeves Instr. Div<, East Gate Blvd., Garden City, N. Y. 
Singer·GeneralPrecision Inc<, 1150 McBride Ave., Little Fails, N. J. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
Vactrlc Control Equipment Ltd., Garth Rd., Morden, Surrey, England 

RESONATORS, MICROWAVE 
E & M Laboratarie~ 5388 Sterling Center Dr., Westlake Village, Cal. 
frequency Engineering Labs, P.O. Box 527, Farmingdale, N. J. 
Mltrowave Cavlly Labs, Inc., 10 N. Beach Ave., La Grange, III. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Vectar Industries, 821 San Antonio Rd., Palo Alta, Calil ....... P 1717 
Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Collins Radio Co., Dallas, Texas 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
MicrolablFXR, 10 Microlab Rd., Livingston, N. J. 
Micromega, 4134 Del Rey Ave., Venice, Calif. 
Sinclair Radio Labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

RESTORERS, PULSE-FORM 
ArHech Corp., 1SO Lincoln St., Brighton, Mass. 
Tele-Signal Corp., 250 Crnssweys Park Dr., Woodbury, N. Y. 
Electronic Enterprises, 775 South Madison Ave., Pasadena, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

RETAINERS, BATTERY 
Algal Inc., 36 Perry Ava;, AttlelJore, Mass. ................. P 1590 
Acme Model Engrg. Co;, 654 Bergen Blvd., Ridgefield, N. J. 
Anchor Plastics Co.; Inc., 36-36,36th St., Long Island City, N. Y. 
Globe·Union Inc., 5757 N. Green Bay Ave., Milwaukee, Wisc. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Gombos Microwave Inc., 48 Webro Rd<, Clifton, N. J. 
Keystone Elclms. Corp., 49 Bleeker St., New Yor~ N. Y. 

RETAINERS, RELAY 
American Zettler, Inc., 697 Randolph Ave., ,Costa Mesa, CalU. ... 'p 2196 

RETAINERS, TRANSISTOR & DIODE 
Atlee t:orp., 2 Lowell Ave., Winchester, Mals. .. . . . . . . . . • . . . . P 835 
International Elctrn. Res. Corp., 135 W. Magnolia Blvd., BurlJank, Cal. 

Birnbach Co. Inc., 177 Hanse Ave.,Jreeport, N. Y. 
Birtcher{;orp., P.O. Box 0, Monterey Park, Calif. 
Eby Sales Co., 148-05 Archer Ave.,Jamaica, N. Y. 

P 2518-2520 

GUdebrod Bros. Silk Co., Inc., 225 West 34th.St, New York, N: Y. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Keystone Elctrns. Corp., 49 BleekerSt., New York, N. Y. 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield, Mass. 

RETAINERS, TUBE 
·International Elctrn. ReL Corp., 135 W. Magnolia Blvd., Burbank, Cal 

Birtcher Corp., P.O, Box 0, Monterey Park, Calif. 
Eby Sales Co., 148-05 Archer Ave., Jamaica, N. y, 
Kestler Electronics, 4226 Arica Ave., Rosemead, Calif. 
Litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
USECO DiY., Litton Industries, 13536 Saticoy St., VaDNuys, Calff. 

P 2520 

RETICLES-SEE SCALES &. RETICLES 

RETRACTILE CORDS-SEE CORDS,' RETRACTILE 

RHEOSTATS 
Biddie, lames G. Ca., Township Line & Jolly Rds., 'Iymouth Meeting, PI. 

P 1340 
C7S of Barne, Inc., 406 Parr Rd., Berna, Ind. 
Carter Mfg. Corp., 23 Washlngtan St., Hudson, Mast 
Clarostat Mfg. Co. Inc., Wasblngtan SL, Dover, N. H. .......• P 2460 
Continenta~Wirt ElWnt Corp., 26 W. Queen La., Phlla., Pa. . • . . P 2361 
Daven, Grenier Field, Dept EEM 67, Mancbester, N. H. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ora. 

P 2473 
General Electric Co, Elctrn. Compo Sales Oper., 1 River Rd.,Scbenll:tady, N. Y. 
Kepco Inc., 131-38 Sanlord Ave., flushing, N. Y. .. P 1972,1973,2006 
LTV EJectrosystem~ Inc., 1320 flaxmill Rd., Huntlngtan, Ind. •. P 2407 
Mallory Controls Co., Box 327, FrankfGrt, Inll. .............. P 2482 
Ohmlte Manufacturing Co., 3635 Howard SL, Skokie, III. ...•. p 2486 
Reon Resistor Corp., 155 Saw Mill River Rd., Yonkers, N. Y. 
Samarius Inc., 300 Seymour< Ave., Darby, Conn. 
Tecll Laboratories Inc., Bergen & Edsall Blvd$., Palisades Park, N. J. 
Techno·Components Corp., 7803 Lemona, Van Nuys, Calif. 
Ward Leonartl, 31 South St., Mount Vernon, N. Y. ........ .. P 2354 
Ace Elctrn. AssOts., Inc., 99 Dover St., Somerville, Mass. 
Alien·Bradley Co., 1201 South 2nd 5t., Milwaukee, Wise. 
Carter PreCision Elec. Co., 3401 W. Madison St., Skokie, III. 
Central Scientific Co., 2600 S. Kostner Ave., C,icago, III. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Device Seals, Inc<, 11684 Tuxford St, Sun Valley, Calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Keltron Corp., 225 Crescent St., Waltham, Mass. 
Litton Inds., Potentiome.!er Div., 226 E. 3rd Ave., Mt. Vernon, N. Y. 
Maurey Instr. Corp., 4555 West GOth St., Chicago, III. 
Mel·Rain Corp., 3100 Roosevelt Ave<, Indianapolis, Ind. 
Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, Wisc. 
Model Rectiffer Corp., MRC Elctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Westinghouse Electric Corp., G.eneral Control Div<, Buffalo, N. Y. 

RINGS. BRAZING 
Handy & Harman, 850 3rd Ave., New York, N< Y. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy., Mt Vernon, N. Y. 

RINGS,cARliON PACKING-SEE SEALS, 
CARBON 

RINGS, OIL SEALING-SEE SEALS, OIL 

RINGS, RETAINING 
HelHronics Corp., 916 McCarter Hwy., Newark, N. J. 
S.lC.S., Inc., 19-58 36th St, Long Island City, N. Y. ....•. .. P 1234 
Sterling Instr., 76 l Second St, Mineula, N. Y. . ....... < . . P 1767 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Elctrn< Hardware Co., 81 Rockdale Ave., New Rocheile, N. Y. 
Becker Bros. Carbon Co., 3450 S. Laramie Ave., Cicero, III. 
Century Fastener Corp., 20 Grand Ave., Brooklyn, N. Y. 
Fastex Dlv., 195 Algonquin Rd., Des Plaines, III. 
Federal Screw Pro<ds., Inc., 3917 N. Ked!ie Ave., Chicago, III. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
Franklin Fibre·Lamitex Corp<, 901·905 East 13th St., Wilmington, Del. 
Industrial Retaining Ring Co., 57 Cordier St, Irvington, N. J. 
Johns·Manvilie Sales Corp., 22 East 40th St., New York, N. Y. 
O'Hara Metal Products Co., 540 .Brannan St., San Francisco, Calif. 
Oneida Electronic Mfg. Co., B43 N. Cottage St., Meadville, Pa. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Reliance Div., 25 Charles Ave<, S.E., Massillon, Ohio 
Rotor Clip Co;, Inc., 1323 Randall Ave<, Bronx, N.Y.' 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy<, Mt. Vernon,N. Y. 
Shamban, W. S. & Co<, 11543 W. Olympic Blvd., Los Angeles, Calif. 
Stop Components Inc<, 100 Commercial St, Freeport, N. Y. 
Superior Carbon Prods., Inc., 9115 George Ave., Cleveland, Ohio 
Templeman, D. R. Co., 8 Park St., Plainville, Conn. 
Tinnerman Prods., Inc., Box 6688, Cleveland, Ohio 
Tridair Industries, 3000 \\I. LomitaBI., Torrance, Cal. < 
USECO Dlv., Litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Vaco Products Co., 510 N. Dearborn St.,Chlcago, III. 
Waldes Kohinoor, Inc., 4H6 Austel Place, L. I. C., N. Y. 

RINGS, SLlP·BRUSH ASSEMBLlES~SEE 
SLIP RING ASSEMBLIES 

RIVETS 
APM·Hexseal Corp., 44 Honeck St, Englew8JId, N. J. . 
Cireon Camp. Corp., Santa Barbara Alrport,.Goleta, CalH. ..... P 1319 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. DiY., 

231 New Jersey RR Ave., Newark,:N. J. 
Englehard Minerals & Chemicals Corp., H. A. Wilson Dept., U.s. Rle. #22, 

Union, N. J. 
GC Electronics, Dept. 10·1,400 S. Wyman SL, Rockford, III. 
Helitronics Carp., 916 McCarter Hwy., Newark, N. J. 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn,N. Y. 
Abbott Screw & Mfg< Co., 6525 N. Clark St., Chicago, III. 
Abscoa Industries, 1071 W Arbor Vitae, Inglewood, Calif. 
Acme Rivet & Machine Corp., 1116 Edgewater Ave., Ridgefield, N. J. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 



Armco Sleel Corp., 703 Curtis St, Middletown, Ohio 
Atlas, Tack·Corp., Fairhaven, Mass. 
Bell Fastl!liers Corp., 3SHv.lyn St., Paramus, N. J. 
Brainin, C. S.Corp., 320 Washington St., Mt. Vernon, N. Y. 
Century Fastener Corp., 20 Grand Ave., Brooklyn, N. V. 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
Cherry Rivet Div., Box 2157, Santa Ana, Cain. 
Chicago Rivet & Machine Co., 950 South 25 Ave., Bellwood, III. 
Deutsch Fastener Corp., Airport Sta . Box 90925, los Angeles, Calif. 
Division Lead Co., 7742 West 61st PI., Summit, III. 
L I. Dupont De Nemours & Co., Inc., 1007 Market St, Wilmington, Del. 
Fastex Dlv., 195 Algonquin Rd., Des Plaines, III. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 

Gibson Electric, Talon, Div. of Textron, Delmont, Pa. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelie, N. Y. 
Harper, H. M. Co., 8200 Lehigh Ave., Morton Grove, III. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif, 
Luke Line Fasteners, 201 Laurel St, Beverly, N. J. 
Milford Rivet & Machine, Co., 857 Bridgeport Ave., Milford, Conn. 
Norrich Plast,ies Corp., 206 Babylon Tpke., Roosevelt, N. V. 
Nylomatic Corp., 137 Nolan Ave., Morrisville, Pa. 
Pylon Co., Inc., 51 Newcomb St., Attleboro, Mass. 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N. V. 
Star Expansion Co., Box 108, Pleasant Hill Rd., Mountainville, N. V. 
Star Stainless Screw Co., Box 222, Totowa, N. J. 
Stimpson Co., Inc."74 Franklin Ave., Brooklyn, N. V. 
Teale Machine Co., In~, Box 936, Rochester, N. Y. 
Townsend Co., Box 2157, Santa Ana, Calif. 
Townsend CO., TRS Div., 530 West St., Braintree, Mass. 
USM Faste,ner Co" 510 River Rd., Shelton, Conn. 
Vaco Products Co., 510 N. Dearborn St., Chicago, III. 

RODS & CLAMPS. GROUND 
Helitronic,Cprp., 918 MtCarter Hwy., Newark, N. J. 
Sterling Instr" 76 E..Second St, Mineola, N. Y. ........... p 1767 
Amatom Elctrn. HardWare Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Baumker Mfg. Co., 5144 Enterprise, Toledo, Oh~ 
Birnbach Co. Inc., 177 H~nse Ave., Freeport, N. V. 
Bland Co., 95 Granby 51., Bloomfield, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
Crown Metal Prods. Co., Wyano, Pa. 
Easy-Up, Inc., 1006 State St., Racine, Wisc. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
lincoln Electric Co., 22801 St. Clair Ave., Cleveland, Ohio 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. V. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Porcelain Producls Co., 225 N. Patterson St., Carey, Ohio 
Premax Prods. Div., Highland & College Aves., Niagara Falls, N. Y. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria, III. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. J. 
Utilities Service Ce., ,Box 627, Allentown, Pa. 
Western Coil & Electrical Co., 215 State St, Racine, Wisc. 

RODS & TUBES. METAL-SEE TUBING, 
METAL 

ROOMS. CLEAN. DUST-FREE 
Kidde, Walter & Co., Inc., 675 Main St, Bellevill., N. J. 
Pyle-llatlonal Co., Connector DiY., 1334 N. Kostner Ave., Chicago, III. 
Agnew·Higgins, Inc., Box 857, Garden Grove, Calif. 
Baker Co., Inc., 106 Granite St., Biddeford, Me. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Clean Rooms Construction Co., Inc., Box 275, Westminster, Calif. 
Controlled Environment Equip Corp., 160 Pleasant St., Brockton, Mass. 
Dri·Clave Corp., 54 Kinkel St., Westbury, N. V. 
Edcraft Inds., Inc., 620 Commerce Rd., Linden, N. J. 
General Acousties Corp., 12248 Santa Monica Blvd., los Angeles, Calif. 
Kewaunee Scientific Equipment, 4014 logan St., Adrian, Mich. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh Pa. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
Merix Chemical Co., 2234 East 75th St., Chicago, III. 
Ramney Inds. Corp., Box 585, Farmingdale, N. J. 
Standard Cabinet Co., Inc., 392 Minnisink Rd., Totowa, N. J. 
Westinghouse Elec. Corp., Environmental Systems Dept., 

4300 36th St., 8.E., Grand Rapids, Mich. 

ROOMS. ENVIRONMENTAL 
American Inm. Co., Inc., 8030 Georgia Ave., Sliver Spring, Md. 
Pyle·Natronal Co., Connector ON., 1334 N. Kostner Ave., Chicago, III. 
Westlnghluse Elee. Corp., Compo & Materials, 3 Gateway CIr., PlttsbUllll, Pa. 
Amerind·MacKissic, Inc., Box 111, Parkerford, Pa. 
Atlas Engineering Corp., 26 Custer St, W. Hartford, Conn. 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, Calif. 
Bendix Corp., Automation & Meas. Div., Box 893, Dayton, Ohio 
Develco, Inc., 8 Van Tassel Ct., Norwalk, Conn. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Mountain View, Calif. 
Hartis Mfg. Co., Inc., 308 River St., Cambridge, Mass. 
Hotpack Corp., 5075 Cottman Ave., Philadelphia, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Integrated Development & Mfg. Co., 510 E. Washington, Chagrin Falls, Ohio 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Lab·Line Instrs., Inc., Lab·Line Plaza, Melrose Park, III. 
National Appliance Co., Box 23008, Portland, Ore. 
Ramney Inds. Corp., Box 585, Farmingdale, N. J. 
Ray Proof Corp., Keeler Ave., Norwalk, Conn. 
Standard Cabinet Co., Inc., 392 Minnisink Rd., Tolowa, N. J. 
Westinghouse Elec. Corp., Environmenlal Systems Dept., 

4300 36th St., S.E., Grand Rapids, Mich. 
Will Scientific, Inc., 39 Russell St, Rochester, N. V. 

ROOMS. SCREEN-SEE SCREEN ROOMS 

ROOMS. SHIELDED-SEE SCREEN ROOMS 

ROTARY JOINTS. MICROWAVE-SEE JOINTS, 
ROTARY. MICROWAVE 

ROTATORS-SEE ANTENNA ROTATORS 

ROTORS. MOTOR & GENERATOR-SEE 
MOTOR & GENERATOR ARMATURES. 
ROTORS, STATORS 

RUBBER. CONDUCTIVE ' 
Chomerlct, Inc., 85 Mystic St, Arlington, Mass. .. p 1639,1640,1642 
Clevfte Corp., Brush Insts. Oiv.,37tb & Perkins, Cleveland, Ohio p 1216 
Technical Wire Products, Inc., 129 Dermody St, Cranford, N. I. p 1235 
Abesto Corp., Ackerman St., Bloomlield, N. J. 
Custom Materials, Inc., Alpha Indl Park, Chelmslord, Mass. 
Eleclro·Science labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Fla. 
Industrial Elctrn. Rubber Co., 8589 Darrow Rd., Twinsburg, Ohio 
Kelm, G. R. Machine Works, Inc., 347 E. Railway Ave., Paterson, N. J. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Bronx, N V. 
Pelmor Labs, Inc., 401 Lafayette St., Newtown, Pa. 
Raybestos·Menhattan, Inc., 61 Willett St, Passaic, N. J. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Tri·Tech 01 Florida, Inc., 3190 Tyrone Blvd. Box 12729, st. Petersburg. Fla. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York, N. V. 

RUBBER GUARDS FOR, EQUIPMENT-SEE 
BUMPERS 

RUBBER. SILICONE 
Dow Coming Corp., Midland, Mich. . .. .............. p 1580-1583 
Abesto Corp., Ackerman St., Bloomfield, N. I, 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
American Biltrite Rubber Co:, Inc., Box 1071, Boston, Mass. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 

·E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
General Electric, Insulating Materials, 1 Campbell Rd., Schenectady, N. V. 
General Electric Co., Silicone Products Dept., Waterford, N. V. 
Groendyk Mig. Co., Inc., P.O. Box 278, Buchanan, Va. 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Fla. 
Kelm, G. R. Machine Works, Inc., 341 E. Railway Ave., Paterson, N. J. 
Kirkhill Rubber Co., 300 E. Cypress St., Brea, Calil. 
Midsil Corp., 27 Bland St., Emerson, N . .I. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minnesota Rubber Co., 3630 Wooddale Ave., Minneapolis, Minn. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. I, 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Bronx, N. Y. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. V. 
Ram Chemicals Mfg. Co., Inc., 210 E. Alondra Blvd., Gardena, Calif. 
Rehau Plastiks, Inc., 50·22 49th St., Woodside, N. Y. 
Stalwart Rubber Co., 377 Northfield Rd., Bedford, Ohio 
Stauffer Chemical Co., Silicone Dept., 299 Park Ave., New York, N. Y. 
Tra·Con, Inc., 55 North St., Medford, Mass. 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, Fla. 
Union Carbide Corp., Chemical & Plastics, 270 Park Ave., New York, N. V. 

SAPPHIRE PARTS 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. J. 
Bird, Richard H. & Co., Inc., 1 Spruce St., WaHham, Mass. P 1215 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Alessi Industries, 418 Main St., EI Segundo, Calif. 
Crystal Optic Research, inc., 1360 N. Main St., Ann Arbor, Mich. 
Oell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Dixie Diamond Tool Co., Inc., 6875 S.W. 81st St., Miami, Fla. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Insaco, Inc., Box 442, Quakertown, Pa. 
Larsen Importing Co., 140 Nassau St., New York, N. Y. 
Moser Jewel Co., 544 Fayette St., Perth Amboy, N. J. 
5 & S Optical Co., Inc., 7812 Stellhorn Rd., Ft. Wayne, Ind. 
Swiss Jewel Co., Lafayette Bldg., Philadelphia, Pa. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Teller, Hugo P., Inc., 41 East 42nd St., New York, N. Y. 

SAWS FOR SEMICONDUCTOR CRYSTALS 
Dixie Diamond Tool Co., Inc., 6875 S.W. 81st SI., Miami; Fla. 
Felker Mfg. Co., 1900 S. Crenshaw Blvd., Torrance, Calif. 
laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 

SCALE EXPANDERS. METER-SEE 
MULTIPLIERS. METER 

SCALERS. BINARY. DECADE 
Aritlch Corp., ~o Lincoln St., Brighton, Mass. 
Ahc, Inc., 1125 Lumpkin St., Houston, TeL .. . . . . . . . . . . . . P 1015 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal 
Datatron, Inc., 1582 Reynolds St, Santa Ana, Calif. 
Dlscon Corp., 1150 Northwest 70th St, Fort Lauderdale, fla. 
Eldorado ElctrnL, 601 Chalomar Rd., Concord, Calif. 
fork Standards Inc., 213 Main st, West Chicago, III. 
General Electric Co., Elclrn. Camp. Sales Oper., I River Rd., Schenectady, N. Y. 
Metric Engrg., 5235 E. Simpson Rd., Mechanicsburg, Pa. 
Melric Systems Corp., 736 N. Beal St., fort Walton Beach, Fla. P 787 
Pinlftes Inc., 1275 Bloomfield Ave., fairfield, N. J. ......•... p 1802 
Rosemount Plug·ln Inc., Component Sales, 1416 Lebanon Rd., Nashville, Tenn. 
Tree Instroment DiY., 16 Hickory Dr., Waltham, Man. 
Vietoreen Inm. DiY., > 10101 Woodland Ave., Cleveland, Ohio 
Allis, louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Amperex Elclm. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slahrsville, R. I. 
Analogic Co.,296 Newton St., Waltham, Mass. 
Baird-Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago. III. 

SCANNERS. CROSSBAR 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Oi/An Controls, Inc., 944 Dorchester Ave., Boston, Man. 
EG & G Inc., 35 Congress St., Salem, Mass. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher·Akin Co., P.O. Box 698, Manhattan BeaCh, Calif. 
General Nuclear Corp.,2640 Park Ave., New York, N. V. 
Harshaw Chemical Co., 1945 L 97th St., Cleveland, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Instrumentation Technology Corp., 18811 Napa St, Northridge, Calif. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
leCroy Res. Sys. Corp., 126 North Rte. 303, W. Nyack, N. V. 
Measurement Technology Corp., 7124 Owensmoutb Ave., Canoga Perk, Cal. 
Milletron, Inc., 540 Alpha Or., PiHsburgh, Pa. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
Nuclear Data, Inc., 100 W. Gall Rd., Palatine, III. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Measurements Corp., 2460 N. Arlington Ave., IndianapoliS, Ind. 
Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Downers Grove, III. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Tennelec, Inc., Box 0, Oak Ridge, Tenn. 
3M Co., 3M Center, St. Paul, Minn. 
Venner Elctrns. Ltd., Kingston By·Pass, New Malden, Surrey, Eng. 

SCALES & RETICLES. OPTICAL 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Buckbee·Mears Co., 245 East 6th St., St. Paul, Minn. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
Gurley, W. & L. E., 514 Fulton St., Troy, N. Y. 
Infrared Inds., Inc., Box 989, Santa Barbara, 'Calif. 
Keuffel & Esser Co., Adams & Third Sts., Hoboken, N. J. 
Metrological Data Corp., 70 Plauderville Ave., Garfield, N. J. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 

SCALES. DIAL 
Datak Corp., 85 Highland Ave., Passaic, N. I. ........•..... P 1170 
Jan HardWare Mfg. Co., Inc., 47·27 38th St' Long Island CItJ, N. Y. 
Millen, James, Mfg. Co. Inc., 150 Exchange St, Malden, Mast p 1174 
Smith, H. H., Inc., 812 Snediker Ave., BrooklJII, N. Y. 
Theta Instrument Corp., Fairfield, N. I. ..... .. ........ .... P 1513 
Waldom electronics, Inc., 4633 West 53rd St, Chicago, III. 
A & M Instrumen~ Inc., Community Dr., Great Neck, N. V. 
Apahouser Corp. of N. E., 1312 Boylston St., Boston, Mass. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bristol Co., Box 1790, Waterbury, Conn. 
Brookline Instr. Co., Inc., 33 Virginia Rd., White Plains, N. Y. 
Chatillon, J. & Sons, 83·30 Kew Gardens Rd., Kew Gardens, N. V. 
Detecto Scales, Inc., 540 Park Ave., Brooklyn, N. V. 
OIIIon, W. C. & Co., Inc., 14620-EP Keswick St., Van Nuys, Calif. 
Edwards, T. J., Inc., 25 Williams St., Boston, Mass. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Exact Weight Scale Co., 1005 W. Third Ave., Columbus, Ohio 
Fairbanks Morse Weighing Sys., 711 E. St. Johnsbury Rd., St. Johnsbury, Vt. 
Felsenthal Instruments Co., 7450 W. Wilson Ave., Chicago, III. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Gentape Corp., 51 LaFrance Ave., Bloomfield, N. J. 
Gurley, W. & L. E., 514 Fulton St, Troy, N. Y. 
Howe Richardson Scale Co., 680 Van Houten Ave., Clifton, N. J. 
Master Engraving, 11 Wallace St., E. Paterson, N. J. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. V. 
Metrological Data Corp., 70 Plaudervi"e Ave., Garfield, N. J. 
National Radio Co., In~, 37 Washington St., Melrose, Mass. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Printloid, Inc., 10·10 44th Ave., Long Island City, N. Y. 
Silicocks·Miller Co., 350 W. Parker Ave., Maplewood, N. J. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Tech·Etch, Inc., 10 Industrial Park Rd., Hingham, Mass. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Torsion Balance Co., 35 Monhegan St., Clifton, N. J. 
U. S. Radium Corp., 170 E. Hanover Ave., Morr~town, N. J. 
Vemaline Prods. Co., Inc., 455 W. Main St., Wyckoff, N. J. 

SCALES. PRODUCTION WEIGHT 
Yaskawa Electric America, Ine., 100 Bliss Dr., Oak Brook, IU. 
BLH Electronics Inc., 42 Fourth Ave., Waltham, Mass. 
Brookline Instr. Co., Inc., 33 Virginia Rd., White Plains, N. V. 
Chatillon, J. & Sons, 83·30 Kew Gardens Rd., Kew Gardens, N. V. 
Detecto Scales, Inc., 540 Park Ave., Brooklyn, N. Y. 
Exact Weight Scale Co., 1005 W. Third Ave., Columbus, Ohio 
Fairbanks Morse Weighing Sys., 711 E. St. Johnsbury Rd., St. Johnsbury,V!. 
Howe Richardson Scale Co., 680 Van Houten Ave., Clifton, N. J. 
Orbitran Co., Inc., 11487 Woodside Ave., lakeside, Calif. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Torsion Balance Co., 35 Monhegan St., Clifton, N. J. 
Transducers, Inc., 11971 E. Rivera Rd., Santa Fe Springs, Calif. 
Wallace & Tiernan, Inc., 25 Main St., Belleville, N. J. 

SCANNERS. CROSSBAR 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester, N. Y •. ;. P 758,759 
Control Equipment Corp., 32 Kearner Rd., Needham Hgis., Mass. p 770 
Crown Int'I., 801 11100, Oept EEM, Elkhart, Ind. 
Cunningham Corp., 10 Carriage St., Honeore fall~ N. Y •.. p 2710,2711 
Digitallnstrs., Inc., 13135 Victory Blvd., Van Huys, Calif. ..... p 778 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. ..•... p 780 
Honeywell Test Instruments Olv., Box 5227, Denver, Colo. 
Instrument Prods., 3M Co., 300 S. Lewis Rd., camarillo, Calif. • .. p 1407 
lulle Research Lab Inc., 211 W. Gist St" New York, N. Y. p 1414 
Nippon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
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RAPID REFERENCE TO 
OFF-THE-SHELF PRODUCTS 
AVAILABLE FROM DISTRIBUTORS 

190,000 
Items 

33 Products 
Sections 

Descriptions 
Specifications 

Prices 

13,000 
Illustrations 

260 
Manufacturers . 

12 WAYS 
the new MASTER helps engineers and purchasing agents 

J Saves design time - the product you are looking for is 
• illustrated and completely described. -

Saves "shopping" time - all similar products are cata-
2 loged in a particular product section; it's simple to make . 

• a rapid decision. . 

Short-cuts delivery time- products shown in The' 
3. MASTER are available fromloca! distributors - just a 

phone call away. . 

Speeds inter-company communications -,- wide distribu-
4 tion of The MASTER at your· company means other 

• engineers, purchasing. agents and buyers have a copy
thus you have a common frame of reference. 

Saves buying time - descriptions, specifications so 
5 complete, you can purchase directly from information in 

• The MASTER. 

Cuts'productioncost -.:.. big illu~trations, . detailed specs, 
6 wide variety help you locate standard items that meet 

• your requirements. Eliminates need· to order a custom 
item, 

Aids in selecting right product - comparison of specs, 
1 features, prices of several makes of similar-type products 

• is simplified., 

Keeps production lines moving - you can get that much 
8. needed. pr~duct that's holding up production from your 

. local distributor's stock. 

Saves prototype and development time - helps you 
9 locate a standard product available for off-the-shelf de-

• livery from a loca I distributor. . 

10 Locates many items not contained in smaller catalogs 
• because it is the world's biggest electronic catalog 

of standard items. 

fJ Makes it easy for you to find the product you want 
. • immediately - 33 product· sections and complete index 

make it also the easiest to use. 

12 Saves time in writing specifications -information is so 
, • complete, so detailed. 

Write - call - rush to your local • electronic distributor . 

. @UNITEDTECHNICAl PUBLICATIONS- 645. Stewart Avenue, Garde~ City, N. Y. 11530 - (516) 248-970~ 



Nln-U11If s,stIIII, lie., au N, DII Mil, Clin. ....... p 1450.1451 
Tllklda Rlllla In. Co. Ltd., 1-32·1 Auhkb. H ... /IIHI. T"Yo. I.,. 
Cinvon Div .• 1152 Morena Blvd.. San Diego. Calif. 
Digital Data Systems,1881a Bryant St. trorthrldge. Cal. 
Fisher-Akin Co .• P.O. Box 698. Manhattan Beach. CalK. 
Hewlett·PaCkard Co •• 1501 Page Mill Rd •• Palo Alto. CalK. 
Matrix Div .• Schafer Elctrns .• 9119 De Soto Ave •• Chatsworth. Calil. 

SCANNERS. FLYING SPOT 
IIItIlnstrameat ClIP. 377 Elliot 51., lawton Upper filii. MaIL P 1184 
IIQIIIeOI Co.. lid. CDllptUnts O"r •• 4IIi CIIIIn St.,QuIIlCJ. Mass. . 

SCANNERS. INFRARED 
American Tim. Products. Bllm Watch Co.. In,. 

81-20 WOldlldl Ave.. Wlodsldl, N. Y. .................. P 1777 
Olgltallastrs., Inc., 13735 VIctIry lild •• Van Nays, Calll 
Nipp.n Elac. Hew YIIl ble., 200 Park An. lIew y .. k, H. Y. 
Pbile_/for' C.-p. C • nap Sis., Philidelphll, Pa. 
Servo Carp •• f Anllrica. 111 New Seltlild., 1IIcmIIII, N. Y. ... p 1708 
Automation Inds.. Inc •• Shelter Rock Rd .• Danbury. Conn. 
Aveo Corp .• 2630 Glendale MiHord Rd .• Cincinnati. Ohio 
Barnes Engineering Co., 30 Commerce Rd .• Stamford. Conn. 
Bendix Corp .• Aerospace Sys. Oiv •• 3300 Plymouth Rd., Ann Arbar. Mich. 
Dolan-Jenner Industries, Inc., 10 Ingalls Ct.; Melrose, Mass. 
Egan Laboratory. 107·56 113th St. Richmond Hill. N. Y. 
HRB-Singer, Inc., Science Park. State College. Pa. 
Honeywell. Inc .• Aerospace & Def. Grp .• 2701 4th Ave. S .• Minneapolis. Minn. 
Hughes Aircraft, Aerospace GP., Centinela Ava. & Teale St .• Culver City. Cal. 
Hughes Aircraft Co.. Ground Sys. Group. 1901 Malvern St. Fullerton. Cal. 
Infrared Inds •• Inc •• Box 989. Santa Barbara. CalK. 
Kolisman Instr. Corp .• 575 Underhnl Blvd.. Syasse~ N. Y. 
Philips Broadcast Equip. Corp .• 11 Park PI., Paramus. N. J. 
Santa Barbara Research Ctr •• 75 Coromar Dr., ·GoIeta, Calif. 
Sensor Precision Industries Inc .• 29 Janes Ava., Medfield. Mass. 

SCANNERS. INSTRUMEN~ INPUT/OUTPUT 
A 0 Data SysteIlS, IRe. B30 lIndl. Ave., Ramster. N. Y. . .. P 758.759 
Anspacl Rmlreb Inc., 130 Linealn St. IIIstol, lIass. 
AIIarican TI .. Prodlcts. lulm Watd! C ... Inr.. . 

&1-20 Wudsldl Aft •• Woodsldl. N. Y. .................. P 1m 
Beckman lastr •• llIc. Cad .. Grove Oper. 89 Cammll'Cl 1111 •• Cedar GIOII. N. J. 
ClllIornll Sys. CUll,.. 1111: •• 9178 Indipendinci. Cbatmrth. Cal. 
Clan, C. P •• I Ca., 3101 Pratt Blvd •• Cblcap. UL ........... P 2216 
Co~u Electnnlcs In~. Box 1123, Sea Ollp, CalK. 
Call1llilinstn., Inc. 354 Can! Circll, a Slgunda. Cam. ••••• p 1247 
CGllpallr PI1IIIs.. lac •• 2801 E. Oakland PI'k Blvd •• Fl Llldlldall. fIa. 
CUalrll EqaIpDlllt Carp.. 32 KIll.., 1111 •• Readham Hits.. MaIL P 770 
OllCln Clrp.. 1150 Nortltwest 70th St. FlIIlIIIderdaie. fll. 
E-H IIsmh LaboratDrlR IRe., Bill 1289, lIIkIand, Calil. 
Electro Scientiflllnds •• I. N.W. Sclence Park Dr •• Portland. Ora. 
Ellctronic MadalR Corp, P.O. Box 141. Tlmlnll •• MeL •••••• P 780 
FHtk Oillensian I",. lu' 483. Prlnletan, N. 1 , 
General Electric Co., aCInI. Camp. SailS o"r., 1 RIver Rd.. ScuoectadJ. N. Y. 
HDRIJIIIII T.st Instruments DiY. lu 5221. Dn,... Cal .. 
Instrument Predr.. 311 CI. 300 S. laIIIs Rd .• Camarili. CalK. •• p 1407 
Install ElactnDIcs corp.. 181 E. VlI'mDat Ave. Aubal •• Calif. P 1411 
JuBI Resllrcb W Ilc •• 211 W. lIst St., ""'Ylrk, N, Y •..... P 1414 
Mlcilinstrullent Compan,. 12901 CIlIIIhaw Blvd •• Hnthor.1, CalK. 
PPM Ilc •• 1018 Eacld All. Clevellad, Ohio •.•.••.•••....• P 1455 
Parallatllac., 3017, E. Las Hllllllllnas St. Collplln. Cal 
PIdIeI/F ... C..,. C & nIP Sts.. Pklldllphla, ra. 
Pllssey Airborne Clrp •• 1414 Chestllll Ave.. Hills~ •• N. J. •.•• P 1049 
Sigma Inllrllllionilinstrs.. 18 lIarsh HIli Rd.. Oranlt. COlD. 
Stallnletrlcs, 418 E. CDIa St., Santa Barllara, CIIII. .• • • • • • • P 2795 
Tml. Labsllc •• 1400 T.,.III All. lIMn ..... Md. ••.••..•• p 807 
Aerotronic Associates, Inc.. Box 3&7. Contoocaok, N. H. 
Autocon Industries. Inc., 995 University, St Paul. Minn. 
Automation Dynamics Carp .• 35 Industrial Pkwy., 'Northvale, N. J. 
Binary Bctrns. of Calif •• 1429 N. State College Blvd .• Anaheim. Calif. 
Bristol Ca •• Box 1790, Wale!bury. ConlL 
CGS Units. Inc.. 73 Saginaw Dr •• Rochester, N. Y. 
Central Dynamics, ltd:. 147 Hymus Blvd .• Pte. Claire, Que., Canada 
Chuo Elctrn. Co .• ltd., 21 Motohongomachi Hachioji-Shi. Tokyo. Jap. 
Cimron Div •• \152 Morena Blvd., San Diego. Calif. 
Calorado Instruments, Inc •• 1 Pm St, Broomfield, Colo. 
Cannecticut Technical Carp .• SOOO Main St. Hartford. Conn. 
O. M. Research Corp •• \3703 Madison Ave •• Cleveland. Ohio 
Datametric~ Inc .• 87 Beaver St.. Waltham, Mass. 
Datum. Inc., 170 E. Liberty Ava .• Anaheim. CalH. 
Digital Data Systems. 18819 Bryant St., Northridge. Cal. 
Dolan-Jenner Industrie, Inc .• 10 Ingalls Cf., Melrose. Mass. 
Electronic Ideas. Inc.. Box 137, Wyncote, Pa. 
Fischer & Parter Co., 115 Warminster Rd.. Warminster. Pa. 
Fisher-Akin Co .• P.O. Box' 698. Manhattan Beach. Calif. 
General Devices Inc.. P.O. Box 253. Princeton, N. J. 
Gerber Scientific Instrument Co., Box 305, Hartford, Conn. 
Harshaw Chemical Co •• 1945 E. 97th St, Clevaland. Ohio 
Hewlett.packard Co., 1501 Page Mill Rd .• Palo Alto. Calif. 
Himmelstein s.. and Ca •• 2S00 Estes Ava., Elk Grove Village. nl. 
Honeywell. Elctrn. Deta Process. Div., 60 Walnut st., Wellesley Hills, Mass. 
Howell Instruments, Inc .• 3479 W. Vickery Blvd .• Ft Worth. Texas 
Instrumentation Technology Corp •• 188\1 Napa St. Northridge. CalK. 
Kullsman Inslr. COIp .• 575 Underhill Blvd., Syosset. N. Y. 
litton Inds.. Electron Tube Div •• 9&0 Industrial Rd .• San Carlos, Cal. 
Matrix Corp .• 520 North 11th Ave .• Beech Grove. Ind. 
Matrix Oiv .• Schafer Bctrns.. 9119 De Soto Ave .• Chatsworth, CaIW. 
NRA, Inc., 12 Nevada Dr .• New Hyde Park, N. Y. 
Parker Instrument Carp., 200 Harvard Ave .• Stamford. Cann. 
Quindar Electronics Inc •• 60 Fadem Rd.. Springfield. N. J. 
Rosemount Engineering Co .• 4900 West 78th st., Minneapolis, Minn. 
Scanivalva Inc., Box 20005. San Diego. Calif. 
SchOl!ffel Instrument Corp .• 24 Booker St, Westwood. N. 1 
Teledyne Telemetry Ca., Box 341.'Princeton. N. J. 
Terailyne, Inc .• 183 Essex St. Baston. Mass. 

~~~~ l~iite~srfia~r.e=in~~Ck, N. Y. 
Toledo Selle DiY •• 5225 Telegraph Rd •• Toledo, Ohio 
UnRed Systems Corp •• 918 Woadley Rd.,. Dayton. Ohio 

Utility Communication Sysfems, Inc.. Box 188, Essington. Pa. 
Wyte Labs •• 128 Maryland St. EI Segundo. Calif. 

SCANNERS. MAGNETIC TAPE-
SEE READERS. MAGNETIC TAPE 

SCANNERS. SOLID STATE 
AstradatI. Inc. 240 E. PaIaIs Ad. AnIIIeill. CalK. 
Callf1Inla Sys. Callp.. 11Ic •• 9n8 IlIdaplndlllCl. ChatIwIrth. Cal 
Cantril Eq.lp .. nt C.., •• 32 lItallllY 1111., Nlldhall HIlL. Mass. 
DIgIIaIIIlllrs.. lac •• 13735 Vlcbry lied •• Va NIP. CIIH. 
Ellclrlllic Madulls Clrp •• P.O. Box 141. Tilllnllll.1Id. ...... p 780 
FHth Dlmlnslen lac.. 1111 483, PriIi:ItDI. N. J. 
hIfH.ItI, ClrIIRI TlchlMlllIIY IRe. 45-12 1118t11 St. CarMI, N. Y. 
Nlppl. Elil. flew Yark Ina.. 20B PIll Ave. New Yark, N. Y. 
Pllssey Alrllorlll Corp., 1414 Cballllllt Ave. Hlnside, N. J. ••.. P 1049 

, Applied Elctrns. Corp. of N. J •• Box 43, Metuchen. N. J. 
Autocon Industries, Inc.. 995 University. St Paul. MinlL 
CGS Units, Ina., 73 Saginaw Dr. Roch.ster. N. Y. 
Oigilal Data Sysfems, 18819 Bryant St. trorthridge, Cal. 
Oynisco, Oiv. Microdot Inc .• 20 S. West Park. Westwood. Mass. 
Hewlett·Packard Co .• 1501 Page Mill Rd .• Palo Alto, Calif. 
Hughes Aircraft, Aerospace GP .• Centinela Ave. & Teale St., CuIYer City. Cal. 
Kullsman Instr. Carp., 575 Underhill Blvd .• Syasse~ .N. Y. 
Taledyna Telemetry Co .• Box 341. Princeton. N. J. 
Warner Electric Brake & Clutch Co., Beloit. Wise. 

SCINTILLATION CRYSTALS-SEE CRYSTALS; 
SCINTILLATION 

SCISSORS 
Vlmltnn aeclrlcll CORl,ananu. 117 Ulln AWl •• Lacanla. N. H. 
Boker Mfl C~. In·Dus-Tronic Div •• 20D Burnett Ave .• Maplewood, N. J. 
Clauss Cutlery Co., P.O . .Box 667. Freemont. Ohio 
Cafl1ltDn. W. H .• Shear Co., Box 1096 No. Sla., New Bedford, Mass. 
Hammel Riglander & Co •• Inc., 435 Hudson St., New York. N. Y. 
IdeaeHelierman Can .• Ltd.. 331 Frankcom St. Aja~ Ont, CalL 
Klein. Mathias. & Sans, Inc .• 7200 McCormick Rd •• Chicago. III. 
TechnHool, Inc .• 1216 Arch St. Philadelphia, Pa. 

SCOPE DOLLIES-SEE CARTS. INSTRUMENT 
& EQUIPMENT 

SCOPES-SEE OSCILLOSCOPES 

SCR'S-SEE THYRISTORS 

SCR FIRING CONTROLS-SEE CONTROLS. SCR 

SCRAMBLERS. SPEECH 
PIIllca/FM'd C.., .• C • Tiap SIs. PIIIIdIl.hla, Pa. 
TeJa.Slgnal Carp., 250 Cruswars Park Dr. Wodllllry. R. Y. 
Collins Radio Ca .• Dalles, Texas 
ISC/Telephonics Oiv. no Park Ava •• Huntington. N. Y. 
I·Tel. Inc .• 10504 Wheatley St, Kensington. Md. 
lynch Communication Systems. 695 Bryant St. San Francisco. Cain. 
Marconi Div., English Eleclric Carp •• 1 Park Ave .• New York, N. Y. 
RCA, Defense Bctrn. Prods .• Mame Hwy .• Morristown. N. J. 
Scientific Research Instrs. Co .• 700 Tumer Rd .• Richmond. Va. 
Sylvenia Electric Prod .• Ina.. Elctrn. Sys •• 40 Sylvan Rd •• Waltham. Mass. 
Technicallllterial Carp., Box 142, Mamaroneck, N. Y. 
Triplc Corp. 01 Amer., 30 W. Hamilton Ave •• Englewood. N. J. 

SCREEN ROOM FILTERS-SEE FILTERS. 
SCREEN ROOM 

SCREEN, ROOMS 
Sag Eleclrlnica DIY •• 2581 PlWn Ave •• Brea..,.. N. Y. 
Spnpl EIIcIrII ea. 481l1anhlll St., N ............ 
Amerind-MacKissie, Inc .• Box 111, Parkertord. Pa. 
Electra Magnetic Filter Co.. 231 S. Whisman Rd. Mountain View. Cain. 
Emerson & Cuming. Inc .• 869 Washington St •. Canton. Mass. 
Lectra Magnetics Inc., 6056 W. Jefferson Blvd., los Angeles. Cal. 
lIndgren. E. A. & Assoc .• 4515-17 N. Ravenswood Ave.. Chicago. III. 
Ray Proof Corp.. Keeler Ave .• Norwalk, Cann. 
Shielding Corp .• 345 New Albany Rd., Morristown. N. J. 
Siemens America Inc., 350 Fifth Ava .• New Yark. N. Y. 
Stark Electronic Instruments, Ltd.. 180 Station st. Ajax, Ont .• Can. 
Systems Ras. Labs, Inc •• 7001 Indian Ripple Rd.. Dayton. Ohio 
Topatron, Inc •• Box 9&7. Costa Mesa. Calif. 

SCREWDRIVERS 
Ertsan Splclalized TOIl CD •• Box 424, PIco-IIIven. CaIH. 
Allen Mfg. Co .• Drawer 570, Hartford, Conn. 
Armstrong Bros. Tool Ca •• 5200 W. Armstrong Ava., Chicago, III. 
Black & Decker Mfg. Co .• 701 E. Joppa Rd., Towson, Md. 
Channellack. Inc .• S. Main st •• Meadville. Pa. 
Crescent Nlagaga COIp., 70 Niagara St .• Buffalo. N. Y. 
Oesco Mfg. Co .• 1530 Flower St •• Glendale, CalK. 
DDAII Co .• 254 N. Laurel Ava., Des Plaines, III 
Foredom Electric Co .• Inc .• Bethel. Conn. 
Gardner·Denver Company. Gardner Expwy .• Quincy. III. 
General Hardware Mfg. Co .• Inc .• 80 White St. New York. N. Y. 
Hammel Riglander & C~. Inc .• 435 Hudson St. New York, N. Y. 
Hi·Shear Corp •• 2600 Skypark Dr .• Torrance. Calif. 
Hunter Tool, 9851 Alburtis Ava., Sante Fe Spring, CalK. 
Janel, Inc., 22& Main Ave., stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave •• Bronx, N. Y. 
Kedman Co .• 762 S. Redwood Rd., Salt Lake City. Utah 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Klein •. Mathias, & Sons. Inc •• 7200 McCormick Rd •• Chicago. III. 
Larsen ImPCIrtlng Co.. 140 Nassau St. New York. N. Y. 
Marathon Instruments Div., 9626 E. Bevarly Rd .• Plco Rivera. Cal. 
Moody Machine Prods. Co., Inc., Box 2248. Providence. R. I. 
Owatonna Tool Co .• 395 Eisenhower Dr •• Owatonna. Minn. 
Philmore Mfg. Co .• Inc .• 13M1 Jamaica Ava .• Richmond Hill. N. Y. 
Portable Electric Tools DiY •• 1200 East State St. Geneva. III. 
Printact Relay Div., Executone. Inc., 47·37 Austell PI .• L. I. C., N. y, 
Proto Tool Co •• 2209 Sanll Fe Ave .• Los Angele, Calif. 

SEALS. CERAMIC TO MQAL 

Rosenberg Bros. & Ca •• 100 landing Ave •• Smithtown. N. Y. 
Shakepraof Div •• St Charles Rd •• Elgin. III. 
Snap-On Tools Corp., 8120 28th Ave .• Kenosha. Wisc. 
Standard Pneumatic Motor Co .• Box 745, Whittier. CalK. 
Stanley Tools, New Brilain, Conn. 
Techn~Tool, Inc.. 1216 Arch St., Philadelphia, Pa. 
Upson Tools, Inc •• Box 4750. Rochester. N. Y. 
Vaco Products Ca •• 510 N. Oearllorn St. Chicago. III. 
Williams, J. H. & Co., 400 Vulcan St. Buffalo. N. Y. 
X·Acto Precision Tools. Inc .• 48-41 Van Dam St. long Island City. N. Y. 
Xcelite Inc •• Thorne & Bank Sts., Orchard Park. N. Y. 
Zephyr Mfg. Co., 201 Hindry Ave., Box 759. Inglewood, Calif. 

SCREWS. LEAD. FEED & TRANSLATORY-SEE 
DRIVES & DRIVE MECHANISMS 

SCREWS-SEE FASTENERS 

SCRIBERS. WAFER-SEE MACHINES & 
ACCESSORIES. SEMICONDUCTOR 
MANUFACTURING 

SEALERS-SEE COATINGS 

SEALING KITS. CABLE END-SEE KITS. 
CABLE·END SEALING 

SEALING SERVICE. HERMQIC-SEE 
SERVI(ES. HERMETIC SEALING 

SEALS & FEEDTHRUS. ENVIRONMENTAL
SEE FEEDTHRUS & SEALS. 
ENVIRONMENTAL 

SEALS. CARBON 
Glnlral Electric Ca •• Elctra. Camp. Slies Op .. , 1 RIm Rd, SCMlllctad,. N. Y. 
Grapbite Metallizing CDqI •• 1038 Neppllllan A .... Ydrs, R. Y. p 1740 
Becker Bros. Carbon Co., 3450 S. Laramie Ave .• Cicero. III. 
Carbone Corp •• 400 Myrtle Ave .• Boonton. N. J. 
Helwig Carbon Prods.. Inc .• 2550 North 30th St. Milwaukee. Wise. 
Ohio Carbon Co .• 12508 Berea Rd .• Cleveland. Ohio 
Poco Graphite. Inc .• Box 1524. Garland. Tex. 
Pure Carbon Co., Inc., 441 Hall Ava., st Marys. Pa. 
St Mary's Carbon Ca •• 1939 State Rd .• St Marys. Pa. 
Sealol, Inc., Warwick Indl. Pl. Providence. R. I. 
Stackpole Carbon Co •• Carbon Ow •• Stackpole St., St. Marys, Pa. 
Textoal Pl1IIIucts, Inc •• 1410 Pioneer Dr;. Irving,Tex. 
Union Carbide Carp •• Carbon Prods. Dlv., 270 Park Ave •• New York. N. Y. 

SEALS. CERAMI('To-MQAL 
Alrpu Electronics, Inc. Seminele DIY.. Box 84B8, Ft. Laudlrillie. Fla. 

P 2692 
American FeldRlulile Corp •• Box 21&0, GlenblOek, COAn. •..... P 1576 
Amlri:an 1m Carp. Cherow Blvd. & Mfgrs. Rd.. Chlttanol", TIIIL 

P 1575 
Basic Clramlcs Inc.. 221 S.,.a~ Ave., Hawthorne. N. 1 ••..•• P 1577 
BTl C.-peratiDn. 310 ChlSblut St., IladtDlI. PI. ••••.••.• P 1594 
BlaSS Tachnlll., Dw. 1144 Whmler Ave. Casta Mill. calif. P 905 
Microwave O"'ces DIY •• IIIndll ClIP. Hurri:llle Rd. Frankill. Ind. 

P 1214 
Pflzer Mlnerall. Dept 58, 235 East 42nd St. New Ylrk, N. Y. 
Torr \.abllltllrle~ lie.. 2228 CoInIr Ave., Los AIIIIIII, calH. 
Unilld Prods. Co .• 451 S. JeffllSon st. Orallll, N. 1 
Accratronics Seals Corp .• 2121 Kenmere Ave •• Burbank. Calif. 
A1berox ClIP. New Bedford Indl. Pk .• New Bedford. Mass. 
Alloys Unlimited. Inc., 1&&&1 Ventura Blvd.. Encin~ Cal. 
Bell & Howell Co.. 360 Sierra Madre Villa. Pasadena. Cain. 
Brush Beryllium Co •• 17876 St. Clair Ave .• Cleveland. Ohio 
Ceramaseal, Inc., Box 25, New Lebanon Ctr .• N. Y. 
Ceramics Internatlonal Div •• 39 Siding PI .• Mahwah. N. J. 
Clarkson Labs, Inc •• 1450 Ferry Ave. Camden. N. J. 
Cleveland Refractory Metals Oiv •• 28850 Aurora Rd .• Salon. Ohio 
Consolidalld Ceramics & Metal~ing Corp .• Box 352, Flemington, N. J. 
Coors Porcelain Co •• 600 Ninth St. Golden. Colo. 
Carning Glass Works, Technical Prods. DIY .• Carning, N. Y. 
Coming Glass Works. Television Prods. Div., Corning, N. Y. 
Device Seals. Inc •• 11684 Tuxford St. Sun Valley. Calif. 
Di,ision lead Co.. 7742 West 61st PI .• SUmmit. III. 
Eimae, 301 Industrial Way. San Carlos. Cain. . 
E1ectricallnds •• &91 Central Ave •• Murray Hill. N. J. 
Electron Technology. Inc •• 626 Schuyler Ave., Kearny. N. J. 
Fansteel Inc.. One Tantalum PI.. N. Chicago. III. 
Frenchtown/CFI. Inc .• 8th & Harr~on Sis .• Frenchtown. N. J. 
General Electric Co .• Silicone Praducls Dept.. Waterford. N. Y. 
Glass Beads Co .• Ceramic Products Div •• Latrobe. Pa. 
Glasseal Prods. Co .• Inc .• 725 Commerce Rd .• Linden. N. J. 
Goodrich. B. F. Industrial Products Co .• SOO S. Main St. Akron. Ohio 
H;.shear Corp.. 2600 Skypark Dr .• Torrance, Calif. 
lsochem Resins Co •• Cook St. Linealn. R. I. 
lsotronics. Inc.. 12 Coffin Ave .• New Bedford, Mass. 
Kidco. Ina.. Box 278, Medford. N. J. 

,Lapp Insulator Co .• Inc.. Radio Specialties Div .• 350 Sumner St. leRoy. N. Y. 
Materials for Elctrns •• Inc., 149-32 132nd St. Jamaica. N. Y. 
Metal Ceram. Inc •• 17 N. West St. Mount Vernon. N. Y. 
Melaplast Electrochemicals Corp .• 915 Westchester Ava .• Bronx. N. Y. 
Meteom. Inc .• 76 Lafayette·St.. Salem. Mass. 
Mitronics, Inc .• 132 Floral Ave., Murray ~ill. N. J. 
National Beryl/ia Corp •• Greenwood Ave .• Haskell. N. J. 
Networks Electronic Corp., 9750 De Soto. Chalswarth. CaIH. 
Norton Ca .• Vacuum Equip. Div., 160 Charlemont St. Nawn. Mass. 
Power & Engrg: Equip. Co .• Inc .• 1826 213th St. Torrance. CaIW. 
Schjeldahl, G. T. Co., Electrical Prads Div •• Box 170. Northfield. Minn. 
Sperry Electronic Tube Div .• Sperry Rand Carp •• Gainesville. Fla. 
Thermo Electron Corp •• 85 First Ave., Waltham. Mass. 
3M Co .• 3M Cenllr. st Paul. Minn. 
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SEALS. CERAMIC TO METAL (Cont'd) 

Vacu'1m Ceramics, Inc., 15 East Main 51., Cary, III. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Veritron West Inc., 20245 Sunburst 51., Chatsworth, Calif. 
Vernitron Electrical Components, Box 878, Norwalk, Conn. 
WABCO . Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

SEALS. GLASS·TO·METAL, ' 
Airp .. EI.clIonics, Inc., Seminal. 01 •. , Box 8488, Ft. Lauderdale, Fla. 

FusHe Corp., 6000 FerRYiew Ave., Cincinnati, Ohio ........ . 
G T I Corporation, 310 Chestnut St, Mead.ille, Pa. . ....... . 
Glass Technology Dlv., 1844 WlIittier Ave., Costa Mesa, CaIH. 
Inter·Technical Group Inc., Box 23, Irvington·on·Hudson, H. Y. 
Microwave Devices O1v., Bendix Corp., Hurricane Rd., Franklin, Ind. 

p 2692 
p,1637 
p 1594 
p 905 

p 1214 
Pfizer Minerals, Dept. 56, 235 East42nd St., Hew York, H. Y. 
Sealtron Corp., 188 Reading Rd. at Amity, Cincinnati, Ohio 
Torr laboratories, Inc., 2228 Cotner A.e., Los Angeles, CaIH. 
UnlteHrods. Co., 451 S. lefferson St., Orange, H. I. 
Accratronics Seals Corp., 2121 Kenmere Ave., Burbank, Calif. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Armstrong Cork Co., W. Liberty 51., Lancaster, Pa. 
Astra Seal, Inc., 1710 Chico, S. EI Monte, Calif. 
Atlas/Uni·Seal, Atlas Chemical Ind. Inc., Valley Forge, Pa. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Vacuum Dlv., 1775 Mt. Read Blvd., Rochester, N. Y. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Clarkson Labs, Inc., 1450 Ferry Ave., Camden, N. J. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Corning Glass Works, Television Prods. Div., Corning, N. Y. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Division lead Co., 7742 West 61st PI., Summit, III. 
Dolinko& Wilkens, Inc., 1901·7 Summit Ave., Union City, N. J. 
Electricallnds., 691 Central Ave., Murray Hill, N. J. 
Electron Technology, Inc., 626 Schuyler Ave., Kearny, N. J. 
Electronic Parts Mfg. Co., Inc., 508-10 25th St., Union City, N. J. 
Electronic Seals Co., Inc., 13766 Saticoy St., Van Nuys, Calif. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
Glasseal Prods. Co., Inc., 725 Commerce Rd., Linden, N. J. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
Hermetic Seal Div., 317 Main St., Wilmington, Mass. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Isochem Resins Co., Cook St., Unc~n, R. I. 
Japan Vacuum Engrg. Co. Ltd., I, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Johns·Manvilie Sales Gorp., 22 East 4mh St., New York, N; Y. 
Mansol Ceramics Co., Inc., 140 Little St., Belleville, N. J. 
Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. WestSt., Mount Vernon, N. Y. 
Metaplast Electrochemicals Corp., 915 Westchester Ave., Bronx,N.Y. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Nester, L. G. Co., Box 666, Millville, N. J. 
Networks Electronic Corp., 9750 De Soto, Chatsworth, Calif. 
Norto~ Co., Vacuum Equip. Div., 160 Charlemont 51., Newton, Mass. 
Owens·lliinois, Inc., P.O. Box 1035, Toledo, Ohio 
Richland Glass Co., Inc., Richland, N. J. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Sinclair Mfg. Co., Chartley, Mass. 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 
Superior Electronics Co., 474 Getty Ave., Clifton, N. J. 
Thermal American Fused Quartz Co., 

Rte.202 & Change Bridge Rd.,Montville, N. ,J. 
United American Metals Div., 970 Meeker Ave., Brooklyn, N. Y. 
United Refining & Smelting Co., 3700 N. Runge Ave., Franklin Pk., III. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, III. 
Ventron Corp., Congress St., 'Beverly, Mass. _ 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
WABCO • Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 
Warren Components Corp., Box 848, Warren, Pa. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

SEALS. HERMETIC-ALSO SEE SERVICES. 
HERMETIC SEALING 

APM·Hexseal Corp., 44 Honeck St., Englewood, H. I. ......... p 26B7 
Basic Ceramics Inc., 221 Seventh A.e., Hawthorne, N. J. ...... p 1577 
Fusite Corp., 6ODO Fernview Ave., Cincinnati, Ohio . .. . . . . . . p 1637 
G T I Corporation, 310 Chestnut St, MeadvHie, Pa. ......... p 2151 
Glass Technology Dlv., 1644 Whittier Ave., Costa Mesa, CaIH. p 905 
Microwave Devices DIY., Bendix Corp., Hurricane Rd., Franklin, Ind. 

p 1214 
Sealtron Corp., 188 Reading Rd. at Amity, Cincinnati, Ohio. p 991 
Abscoa Industries, 1071 W, Arbor Vitae, Inglewood, Calif. 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Ceramaseal, Inc., Box 25, New Lebanon Ctr., N. Y. 
Ceramics International Div., 39 Siding PI., Mahwah, N. J. 
Coors Porcelain Co., 600 Ninth St., Golden, Colo. 
Denton Vacuum, Inc., Cherry HiIIlndl. Ctr., Cherry Hill, N. J. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electrical Inds., 691 Central Ave., Murray Hill, N. J. 
Electronic Seals Co., Inc., 13766 Satieoy St, Van Nuys, Calif. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Frenchtown/CFI, Inc., 8th & Hatrison Sts., Frenchtown, N. J. 
Glasseal Prods. Co., Inc., 725 Commerce Rd., Linden, N. J. 
Hermetic Seal DIv., 317 Main St., Wilmington, MaSs. 
Isotronies, Inc., 12 Coffin Ave., New Bedford, Mass. 
Japan Vacuum Engrg. Co. Ltd.,I, I-Chome, Kyobashi, Chuo-Ku, Tokyo, Jap. 
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Jenaer Gl,swerkSchott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Kideo, Inc., Box 278, Medford, N. J. 
Mansol Ceramics Co., Inc., 140 Little St., Belleville, N. J. 
Metal Bellows Corp., 1075 Providence Hwy., Sharon, Mass. 
Metal Ceram, Inc., 17 N. West st., MountVernon, N. Y. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
National Beryllia Corp., Greenwood Ave., Haskell, N. J. 
Networks Electronic Corp., 9750 De Soto, Chatsworth, Calif. 
Physical Sciences Corp., 312·314 E. Live Oak Ave., Arcadia, Calif. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170; Northfield; Minn. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, III. 
Singer·General Precision Inc., 1150 McBride Ave., LittieFalls, N. r 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Cali!. 
WABCO· Westinghouse Air Brake Co., Swissvale P.O., Pittsburgh, Pa. 
Warren Components Corp., Box 84B, Warren, ,Pa. 
Zippertubing Co., 13000 S. Broadw~y, Los Angeles, Calif. 

SEALS. METAL·TO·METAL, '. 
AII·State Welding Alloys Co., Inc., P.O. Box 350, White Plains, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Armstrong Cork Co., W. Liberty SI., Lancaster, Pa. 
Associate General Labs., Inc., 8934 W. Ogden Ave., Brookfield, III. 
Belfab, Unit of Bailey Meter Co., Box 1881, Daytona Beach, Fla. 
Ceramaseal, Inc., Box 25, New Lebanon Ctr., N. Y. 
Clarkson Labs, Inc., 1450 Ferry Ave., Camden, N. J. 
Clevite, Cleveland Graphite Bronze, 17000 st. Clair Ave., Cleveland, O. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Denlon Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. J. 
Division Lead Co., 7742 West 6ist PI., Summit, m. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
General Electric Co., Metallurgical Prods. Dept., Box 237, Detroit, Mich. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
Goodrich, B. F. Industrial ,Products Co., 500 S. Main St., Akron, Ohio 
High Voltage Engrg. Corp., S. Bedford st., Burlington, Mass. 
Isochem Resins Co., Cook st., Lincoln, R. J. 
Johns·ManvilieSales Corp., 22 East 40th St., New York, N. Y. 
Mansol Ceramies Co., Inc., 140 Little St., Belleville, N. J. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Metallo Gasket Co., 16 Bethany St., New Brunswick, N. J. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Norlon Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 

!()mega Engineering, Inc., Box 4047, Stamford, Conn. 
Parker Seal Co., 10567 Jefferson Blvd., Culver City, Calif. 
Power & Engrg. Equip. Co., Inc., 1826 213th St., Torrance, Calif. 
Scully·JonesCo., 5140 Belmont Rd., Downers Grove, III. 
ilealol, Inc., Warwick Indl. Pk., Providence, R.t 
Semicon Assoc, Inc.; P. O. Box 832, Lexington, Ky. 
Templet Ind., Inc;, 201 E. Bethpage Rd., plainview, N. Y. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Ultek Div., Perkin-Elmer Corp., Box 10920, Palo Alto, Calif. 
Vernitron Electrical Components, Box 878, Norwalk, Conn. 

SEALS. MICROWAVE-SEE GASKETS. 
SHIELDING. ,R·': SEALS. WAVEGUIDE 

SEALS. OIL 
APM·Hexseal Corp., 44 Honeck St., Englewood, H. J. •.•...... p 26B7 
Graphite Metallizing Corp., 1036 Nepperhan Ave., Yonkers, N. Y. P 1740 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Abscoa Industries, 1071 W Arbor Vitae, Inglewood, Calif. 
Acme Mfg. & Gasket Co., 738 North 41 St., Philadelphia, Pa. 
Armstrong Cork Co., W. Liberty St., Lancaster, Pa. 
Au~urn Mfg. Co., Pease Ave. & Stack St., Middleton; Conn. 
Bacon Industries, Inc., 192 Pleasant St., Watertown, Mass. 
Bal Seal Engrg. Co., 9929 Greenleaf Ave., Santa Fe Springs, Calif. 
Becker Bros. Carbon Co., 3450 S. Laramie Ave., Cicero, III. 
Cottrell Paper Co., Inc., 10 Purchase St.,Fall River, Mass. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
GAF Corp., 140 West 51 St., New York, N. Y. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
Hecht Rubber Corp., 482·484 Riverside Ave., Jacksonville, Fla. 
Houghton E. F. & Co., 303 W. lehigh Ave., Philadelphia, Pa. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Johns-Manville Sales Corp., 22East 40th St., New York, N. Y. 
Koppers Cp., Inc., Koppers Bldg., Pittsburgh, Pa. 
Minisink Rubber Co., Inc" 2 Orange County, Unionville,N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Bronx, N. Y. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
Parker Seal Co., 10567 Jefferson Blvd., Culver City, Calif. 
Penn Fibre & Specialty Co., 2020 E. Westmoreland St., Philadelphia, Pa. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Royallnds., 1051 E. Maple Ave., EI Segundo, Calif. 
St. Mary's Carbon Co., 1939 State Rd., SI. Marys, Pa. 
Seal 01, Inc., Warwick Indl. Pk., Providence, R. I. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Vibta Seal Corp., 2832 E. Grand Blvd., Detroit, Mich. 
Wells Elctrns., Inc., Plastics Div., 1701 S. Main St., S. Bend, Ind: 

SEALS. PLASTIC 
Acme Mfg. & Gasket Co., 738 North 41St., Philadelphia, Pa. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Chempiast, Inc., 923·150 Dey Rd., Wayne, N. J. 
lundey Associates, Inc., 694 Main St., Waltham, Mass. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

SEALS. RUBBER 
APM·Hexseal Corp., 44 Honeck St., Englewood, H. J. ......... p 2687 
Chomerics, Inc., 85 Mystic St., Arlington, Mast ... :... p 1639,1641 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Abscoa Industries, 1071 W Arbor Vitae, Inglewood, Calif. 
Acme Mfg. & Gasket Co., 738 Nortl141St., Philadelphia, Pa. 
Adhesive 'ProductS Corp., 1660 Boone Ave;, Bronx, N. Y. 
Armstrong Cork Co., W. Liberty St., Lancaster, Pa. 
Atlantic India Rubber Co., 571 W. Pol,k St., Chicago, III. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 

Bacon Industries .Inc., 192 Pleasant St., Watertown, Mass. 
Bal Seal Engrg. Co" 9929 Greenleaf Ave;, Santa Fe Springs, Calif. 
Bellofram Corp., 103 Blanchard Rd., Burlington, Mass. 
Continental Rubber Works, Sub. Continental Copper & Steel, Erie, Pa. 
Edwards High Vacuum ICan.,) ltd., 4305. Service Rd.,W., oakville, Ont., Can. 
FeI·Pro, Inc., 7450N. McCormick Blvd., Skokie, III. 
General Gaskets, Inc., Middletown, Conn. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
'Groendyk MIg. Co., I~c., P.O. Box 278, Buchanan, Va. 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 
Houghton E. F. & Co., 303 W. Lehigh Ave., Philadelphia, Pa. 
Industrial Elctrn. Rubber Co., 8589 Darrow Rd., Twinsburg, Ohio 
Johns·Manvilie Sales Corp., 22 East 4mh St., New York, N. Y. 
Kelm, G. R. Machine Works, Inc., 347 E. Railway Ave., Paterson, N. J. 
Kirkhill Rubber Co., 300 E. Cypress St., Brea, Calif. 
Lundey Associates, Inc., 694 Main St., Waltham, Mass. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minnesota Rubber Co., 3630 Wooddale Ave., Minneapolis, Minn. 
Minor Rubber Co., Inc., ,69 Ackerman St., Bloomfield, N. J. 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Bronx, N. Y. 
National Gasket & Washer Corp., 124 East 25 st., New York, N. Y. 
Parker Seal Co., 10567 Jefferson Blvd., Culver City, Calif. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Pel mar Labs, Inc., 401 Lafayette St., Newtown, Pa. 
Press-On Products, 39 Factory Rd., Addison, III. 
Raybeslos·Manhattan, Inc., 61 Willett St., Passaic, N. J. 
Richardson Co., 2640 lake St., Melrose Pk.; III. 
Seals Eastern, Inc., 7 Peach St., New Shrewsbury, N. J. 
Stalwart Rubber Co., 377 Northfield Rd., Bedford, Ohio 
Vernay Labs., E. South College St., Yellow Springs, Ohio 
Vibra Seal Corp., 2832 E. Grand Blvd., Detroit, Mich. 

SEALS. RUBBER TO METAL 
Adhesive Products Corp., 1660 Boone Ave., Bronx, N. Y. 
Continental Rubber Works, Sub. Continental Copper & Steel, Erie, Pa. 
Fel·Pro, ,Inc., 7450 N. McCormick Blvd.,' Skokie, III. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Isochem Resins Co., Cook St., Lincoln, R. I. 
Keirn" G. R. Machine Works, Inc., 347 E. Railway Ave., Paterson, N. J. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minnesota Rubber Co., 3630 Wooddale Ave., Minneapolis, Minn. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Bronx, N. Y. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
Parker Seal Co., 10567 Jefferson Blvd., Culver City, Calif. 
Pelmor Labs, Inc., 401 Lalayette St., Newtown, Pa. 
Raybestos·Manhattan, Inc., 61 Willett st., Passaic, N. J. 
Richardson Co., 2640 Lake st., Melrose Pk., III. 
Seals Eastern, Inc., 7 Peach St., New Shrewsbury, N. J. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicagq, III. 
Townsend Co., Fabricated Products Div., West Newton, Pa. 
Vacuum Research Mfg. Co., 3100 Crow Canyon Rd., San Ramon, Calif. 
Vernay Labs., E. South College St., Yellow Springs, Ohio 

SEALS. SILICONE RUBBER 
APM·Hexseal Corp., 44 Honeck St., Englewood, N. I. ...•..•.. p, 2687 
Chomerics, Inc., 85 Mystic St., Arlington, Mals. ....... p 1640-1642 
Hi'; Inc., Spring Sl & Route 75, Windsor LockS, Conn. 
RFL Inds., Inc., Powerville Rd., Boonton, N. J. 
Reynolds Industries, Inc., Box P·S5D, Marina Del Ray, Cal. 
Technical Wire Products, Inc., 129 Dermody St., Cranford, 'H. I. p 1235 
Abesto Corp., Ackerman st., Bloomfield, N. J. 
Abscoa Industries, 1071 W Arbor Vitae, Inglewood, Calif. 
Acme Mfg. & Gasket Co., 738 North 41St, Philadelphia, Pa. 
Armstrong Cork Co., W. Liberty 51., Lancaster, Pa. 
Auburn Mfg. Co., Pease Ave. & Stack St., Middleton, Conn. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Bacon Industries Inc., 192 Pleasant St., Waterlown, Mass. 
Bellolram Corp., 103 Blanchard Rd., Burlington, Mass. 
Continental Rubber Works, Sub. Continental Copper & Steel, Erie, Pa. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Fel·Pro, Inc., 7450 N. McCormick Blvd., Skokie, III. 
General Electric Co., Silicone Products Dept., Waterford, N. Y. 
General Gaskets, Inc., Middletown, Conn. 
Hecht Rubber Corp., 482484 Riverside Ave., Jacksonville, Fla. 
Houghton E. F. & Co., 303 W. Lehigh Ave., Philadelphia, Pa. 
Industrial Elctrn. Rubber Co., 8589 Oarrow Rd., Twinsburg, Ohio 
Isochem Resins Co., Cook St" Lincoln, R. I. 
Johns·Manvilie Sales Corp., 22 East 40th St, New York, N. Y. 
Keirn, G. R. Machine Works, Inc., 347 E. Railway Ave., Paterson, N. J. 
Kirkhill Rubber Co., 300 E. Cypress St., Brea, Calif. 
Lundey Associates, Inc., 694 Main St., Waltham, Mass. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minnesota Rubber Co., 3630 Wooddale Ave., Minneapolis, Minn. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. J. 
Multi·Flex Seals, Inc., 1170 Commerce Ave., Bronx, N. Y. 
National Gasket & Washer Corp., 124, East 25 St., New York, N. Y. 
Parker Seal CO;, 10567 Jefferson Blvd., Culver City, Calif. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Pelmor Labs, Inc., 401 Lafayette St., Newtown, Pa. 
Press·On Products, 39 Factory Rd., Addison, III. 
Raybestos·Manhattan, Inc., 61 Willett St., Passaic, N. J. 
Richardson Co., 2640 Lake St., Melrose Pk., III. 
Seals Eastern, Inc., 7 Peach St., New Shrewsbury, N. J. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, III. 
Stalwart Rubber Co., 377 Northfield Rd., Bedford, Ohio 
Tri·Tech of Florida, Inc., jl90 Tyrone BI'd. Box 12729, St. Petersburg, Fla. 
Vernay Labs., E. South College St, YelloviSprings, Ohio 

SEALS. WAVEGUIDE 
Abscoa Industries, 1071 W Arbor VHae, Inglewood, Calil. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 



Parker Seal Co., 10567 Jefferson Blvd., Culver City, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, CaIH. 

SEARCH UNITS, MAGNnlC TAPE-5EE TAPE 
SEARCH EQUIPMENT 

SELEalVE CALLING DEVICES-SEE COMM. 
SYSTEMS, SELECTIVE PAGING 

SELF·LUBRICATING MATERIALS-SEE 
MATERIALS, SELF·LUBRICATING 

SELSYNS-SEE MOTORS, SYNCHRONOUS 

SEMICONDUCTOR CASES-SEE CANS, 
SEMICONDUaOR 

SEMICONDUaOR JOINT COMPOUND 
Chlsso Corp., 3-2, Marunouchl 2-Chome, Chiyoda-ku, Tokyo, Jap. 
Isochem Resins Co., Cook St, Lincoln, R. I. 
Leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Midsil Corp., 27 Bland st, Emerson, N. J. 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield, Mass. 

SEMICONDUCTOR MATERIAL-SEE 
CRYSTALS, SEMICONDUCTOR 

SEMICONDuaOR READOUTS-SEE 
READOUTS, SEMICONDUCTOR 

SEMICONDUCTORs-SEE DIODES: REaIFIERS: 
TRANSISTORs-ALSO SEE CIRCUITS. 
INTEGRATED 

SENSORS, ICE, SLED &' SNOW-SEE 
DnECTORS, ICE. SLED & SNOW 

SENSORS, TEMPERATURE-SEE BOLOMnERS: 
THERMISTORS: TRANSDUCERS 

SERVICES, ASSEMBLY & FABRICATION 
API Instrume.ts Co., 11655 Chlilcolbe lid. -C~esterla.d, Oblo 
Accurate EllCIronics Carp., Box 835J, Elyria, 01110 • • • • • • . • • • p 832 
AIIerican Alu.lnum Co., 230 SIIe1601d St, De~ EEM, Mounlalnslde, N. I. 
.Allerlcan TIlle Preducts, BultYl Waleb Co., Inc., 

61-20 WoOdsld. Ave., Woldslfe, No Y. 
Amphenol Connector DIY., 2801 S. 25th Ave. Bruniew, ilL 
Arltocb Cor,., !SO Uacaln St, Brighton, 1Iass. 
Art Wire , StaII1plnt: Co., 281Joydeo PI., Nawarl!, N. I. ........ P 1635 
Artisan E1ctmL CINJ., 5 Eastmal's Rd., Parsippany, No I. 
Associated R_rdllnc., 3713 W. lIeIiIollt Ave., Cblcap, III. 
Autolllalic CaUl., 16E. 2nd SI., Waola, No Y. ............ p 720 
Avila Inc., 58-15 NG~.m Blvd., WOIdslf., N. Y. 
1 ... ·Warner Thermoelectrics, Wal" Algonquin Rds., Des Plaines, IlL 

. p 2796 
Bulm Watch Ce., Inc., Elctm. DIY., Freq. CIIIIInII Products, 

11-20 Woodside Ave. WOIdslde, No Y. 
lulm Watch Co., Inc., Elctras. DiY., Servo ProdL, 61-20 Woldslde AYe. 

Woodside, N. Y. . 
BlIT.fIrown Research Cor,., Int'l. Airpert lid. Pl, Tlcsan, ArIz. 
Caillernia Sys. Cemp., Inc., 9118 IndependellCl, ChatmrIfI, CaL 
ClRSOlidated Reactive lIelals, IIC., 116 Hoyt Ave., Mamaronack, N. Y. 

. p 2931 
Data Device Corp., Dept 11, 100 Te~ St, HldmlUe, N. Y. •.•. p. 523 
DoutJas Mlcrown. Co. Railrollll PI. M8II8rl1ICk, No Y. . • • • • . P 1658 
Dynatrolle Callie Ell .... Carp. 13& San Ferllllllil Rd., Los Angllll, CalK. 

p 2933 
Eagle.piCbr lid. lac., America. BId ... Cellini PDJ.1Iept EEHI, Cincinnati, 0 
Eleo CDrjI., Maryllnd RII. .. Computor Av" W1111w Grove, PI. .• p B99 
Ellctranic Eaeloum, Inc. 225 S. AviallDII II,d., EI Segundo, Cal p 579 
Electranll MoIdllll CDrjI., 44 Cllurch St, I'IIIfIIliIIt, R. l 
Elgin EllCIronics, Inc. 21135 W. 12th St, Bas 131', Erie, PI. •• p 1636 
FAE Instrnant Corp. 1& Nordin Lane, Hu", Sta. N. Y. .• P 1732 
Falstrom Co. 174Falstrom Ct, PlSsale, No I. ............. P 583: 
Ferrltran Eleltro.1e Co. Inc., 6B3 Broadway, IIIw York, N. Y. 
Flrmica Matal Preducts CI.lac., CarporatiallVaJ, Dlpt II,Medler!, Mass. 
FnqulOCY Enginaerlllllabs, P.O. Bos 527, Famlnpala, N. I .... p 1674 
G T I Corparatlon, 318 ChlSloat St, Meln.II, PI. 
Gillbs Mfg. • Resurch Corp., 450 N. Mlln st, Janesville, WItc. p 1105 
GraphHe Matalllzllll Clrp., 103& N.ppll1la. AYe., YenkIn, N. Y. P 1740 
Gurdian Electric Mig. Co. 1558 W. Carnll AvI., Cblcap, It 
Harowe Servo Clmts., WasItowII Rd. W. Chester PIre~ W. Chaster, Pa. 

P 2667 
Honeywell Test lestrume.ts DiY., Bo5221, Oemr, Colo. ..... P 1403 
Indatrlal Devi... Inc., 912 RiYer Rd., Edgewater, N. I. ..••... p 1797 
Infldex Incorporated, 7 Cherry Ave. Wubury, COD. ....... p 1187 
Intercantinlntal Elm. Carp., Box 151, Faipart, No Y. ........ p 1409 
liltercontinental Hanesa & Cable Co. 31 W. Mall, PiaiIYiew, N. Y. p 2956 
IntemalllnolElaclro·llaineticl Inc., Eric Dr. & Cornell Ave., Palatina, III. 

KaMa, 5919 No~le Ave., Yan Nays, Cal~. 
Lab-Tronles, 8225 Be.lre Rd., Toled .. Ohio 
lOP: Science, Inc., Bos 1-. San Dlago, CalR. 
IlISOD Bctms., Inc., 380 Cottap st, ilGebester, N. Y. 

p548 

Microsonlcs Ioc., 60 Winflr St., W.,..allll, 1Iass. . 
Neshamlay Transformr Co. Edison-Furialll Rd. Furlan" Pa. ... p 2867 
Oak Manuf1cturilll Co., Dlpt El, E. Crystallin Ave. Crystal Laka, III. 

P 2766,2767 
Opld Electric Ct.lnc., 43·12 Waliler St, New York, N. Y. 
Ovan Industrlel DIY., E. Simpsen Rd., Mecliulcmlrr. PI. • • • • • p 1102 
Phlleo/Ford Corp; C • 1Iap Sts., AUadelpbil, PI. 
Preclsiaa Tubl Co. Inc., ~hri Ri. & Wlssahl~on Ave., N. Wales, PI. 

• P 2965 
Prlllier Mlcrowne Carp., 35 New Broad St, Pert Cbestor, No Y. 
Rectifier Complnents Corp., 124 AIiwIy Ava. FlI8f1OrI, No Y. .• p 25Bl 
Ripley Co., lac., 1 FiIC\cIy St, Mlddlltolm, Calli. ..........• p 1276 
IIIlmunt PluI~IIIt. Clmpenen! Sales, 1418 Lebanon Rd:, llasbvilil, TIID. 
IIDWe Indlstries Inc., 17112 Aipnrt Hwy. Teleda, Ohio .......•.. p 983 
Salim lAc., 300 SaJDlaor Ave., DerIIJ, CIII. .... .. .. .. .. • 2500 

Sola EllcIIl: DiY., 1111 Bulse Rd., Elk Grove Village, III. 
Standlnl Wire & Cable Co. 3440 Onrtud An. lis Anl*l ... Cal. 
Stellrllltrles, 418 E. Cola St., SaRla Berbn, CalK. ......... P 2795 
Stadlnlllm., 76 E. SICOnd St., MIneola, No Y. ............. p 1767 
SUplrlor IIfg. & Inm. Corp., 3&07 2DIh An. L l C. N. Y. 
Tempo Inm. inc., E. Bllhpap Rd., Plainview, N. Y. 
Tlmas Wire I Cable, 358 Hall An., W .. illlanI, Clno. ........ p 2969 
Trto Laboratarlas Inc. 80 OUPlot SI., Plainview, N. Y. 
United Prods. Co., 451 S.IeIlerSGll St, Drant:a. N. I. ......•.. p 747 
UnlnrsaJ Instrs. Corp., 139 E. Frederick St, Binablmton, N. Y. .. p 2157 
Yara lac., 1&00 Dallal NIm Pkwy., Pllno, Tn. ....... p 2138,2139 
VlrJinia Electrallcs Co. lie., 29IIB Talestar Ct. Falls Chereh, Va. 
Wap" EItctrIc Corp., Tung-$ol DiY., 6311 W. lit. Pleasant AVI., Uvilllston, N. I. 
WIBIass Electric Co., 2115 S. Gland Ava., Saall Ana, &aIR •... " p 2147 
Wanlille lie., Bo118, West Caldwell, N.l ...•...•...... p 1720 
Wlltem Gear Ce"., Electro Prad. DIv., DIpl E. 75 W. Green St, Pasallena, 
Cel 

Abalon Precision Mfg. Corp., 540 Casanova St, Bronx, N. Y. 
Advanced Circuitry Div.,.LHton Inds.,4811 W. Kearney St, Springfield, Mo. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Advanced Electrns.lnc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Advanced Packaging Olv., 139 Maryland St, B Segundo, Calil. 
Advanced Technology Corp., 1495 Lincoln Way Eas~ Chambersberg, Pa. 
Aero Vac Corp., Box 448, Troy, N. Y. 
Aerolite Eleetronics Corp., 2207 Summit Ave., Union City, N. J. 
Aerolux Light Co., Inc., 653 11th Ave., New York, N. Y. 
Aerospace Systems, A Teledyne Co., 1007 East 10th St, Fairmont, Minn. 
Aerom Corp., 740 Belleville Ave., New Bedford, Mass. 
Aetna Elctrns. Corp., Readington Rd., N. Branch, N. J. 
Aidlin Automation, Inc., 1613 ~ New York Ave., Brooklyn, N. Y. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Algo, SO SchrieHer St., S. Hackensack, N. J. 
All SlIr PrOds, Inc., P.O. Drawer 487, Defiance, Ohio 
Allen-Jones Electronics, 17171 S. Western Ave., Gardene, CaIR. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Alpha Products Inc., 6825 S. Chicago Ave., Chicago, III. 
Altron Bctms. Co., 1309 Jefferson Ave., Wgodlyn, Pa. 
American Circuit·Trdrlics Corp., m E. Ten Mile Rd., Royal Oak, Mich. 
American Communications Corp., 178·15 Eveleth Rd., lamaica, N. Y .. 
American Electronics, Inc., 1600. E. Valencia Dr., Fullerton, CaIH. 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. . 
Amperex Bctm. Corp., Semicanductor & Microcircuits Div., 

Providence Pille, SlatersVIlle, R. I. 
Amphenol Cadre Div., 2D Valley St, Box ISO, Endicott, N. Y. 
Amphenol Industrial Div., 1830 South 54th Ave. Chicago, III. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Anchor Specialty Mig. Co., 300 Hollister Rd., Teterboro, N. J. 
Ansley DiY., Aci Inc., Park Ave. & Ridge Rd., Perkasie, Pa. 
Apahouser Corp. 01 N. E., 1312 Boylston st., Boston, Mass. 
Applied Control Co., 98 ~ Undsley Rd., Cedar Grove, N. J. 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Applied Technology Corp., 73.fl3 Grand Ave., Maspeth, N. Y. 
Associated Engrg. & Mig. Corp., Glen Ridge, N. J. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Aubin, A. E. Co., Box 29, Glestonbury, Conn. 
Auricord, 35-41 29th St, lllnlisiand City, N. Y. 
Austin ElctrRL, 4SO W. First Ave., Roselle, N. J. 
Auto-$wage Products, Inc., 502 River Rd., Shelton, Conn. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Avco Corp., 2630 Glendale Millord Rd., Cincinnati, Obio 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Avionics Ltd., Box 200. Niagara-on·the·Lake, Ont, Can. 
Bames & Reinecke Inc., 351 E. Ohio St, Chicago, III. 
BeltrOnix Systems Inc., 123 Marcus Blva., Hauppauge, N. Y. 
Binary Eletrns. 01 Calil., 1429 N. State College Blvd., Anaheim, Calif. 
Blickman, 5., Inc., 201 Gregory Ave., Weehawken, N. J. 
Bnelvne, H. 0, Inc., 200 Shames Dr., Westbury, N. Y. 
Brooks & Perkins, Inc., 1950 W. fort st., Detroit, Mich. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Braxlea LId., Broxilourne, Herts, Eng. 
Bud Radio, Inc., 4605 East 355th St, Willougbby, Ohio 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
Canrad Precision Ind~, Inc. 630 Fifth Ave., New York, N. Y. 
Carter Precision Elec. Co., 3401 W. Madison St., Skokie, III. 
Celestial Components, Inc., Box 4035, Covina, Calil. 
Chemelec Products Inc., 8 Fellowship Rd., Cherry Hill, N. J. 
Christ~n Precision Mig. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Chrysler Corp., 1312 N. Merld~n St, Huntsville, Ala. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Clinton Instrument Co., Boston Post Rd., Clinton, Conn. 
Coast Electronics, Inc., 1305 Fifth St., MantfMtan Beach, Calif. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Colorado Instruments, Inc., 1 Park St., Broomfield, Colo. 
Condor Industrial Corp., 649 Childs St, Wheaton, III. 
Conductorlab, Inc., Box 222, Groton, Mass. 
Consolidated·Resistance Sales Corp., 44 Prospect St, Yonkers, N. Y. 
Continental X·Ray Corp., 1536 Clybourn Ave., Cbicago, III. 
Cooke Engineering Co., 735 N. Saint Asaph St., Alexandria, Va. 
Coming Glass Wor~, Technical PrOds. DIY:, Comllll, N. Y. 
Corning Glass Works, Television Prods. Div., Coming, N. Y. 
Craig Systems Corp., 360 Merrimack St, Lawrence, Mass. 
Cutler-Hammer, Inc., 4201 N. 27 St, Milwaukee, Wise. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Datasenors Co., 735 Factory Rd., Addison, III. 
Design Automation, Inc., 809 Massachusetts Ave., Lexington; Mass. 
Devco Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Device Saals, Inc., 11684 Tuxford St, Sun Valley: CaIR. 
Diamond Repeater Co., 55 Main St, Madison, N. J. 
Diebel Mig. Co., 6505 Oakton st., Morton Grove, III. 
Oigitrol Systems, Inc., W. Main St, Amenia, N. Y. 
Dura Plestics 01 N. Y., Inc.,49 Richmondville Ave.,. Westport, Conn. 
Dynacoal Mig. Co., Inc., I Russell St, Saugerties, N. Y. 
EDP Corp., Box 6485, Orlando, Fla. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
~M.I. Electronics Can., Ltd., Box 1005, Dartmouth, N.S., Can. 
E. O. EI.ctronlts, Inc., Mounlain Lakes, N. J. 
Eby Sales Co., 1~5 Archer Ave., Jamaica, N. Y~ 
Edwards, 1. J., Inc., 25 Williams St, Boston, Mass. 
ElectrIC, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 

SERVICES, ASSEMBLY 

Electri·Wire Assemblies Co., Inc., 700 W. Virginia St, Milwaukee, Wisc. 
Electro-Mechanics Co., Box 1546, Aus!in, Tex. 
Electro Specialties Corp., 370 Park Ave., Worcester, Mass. 
Electro·Standards Labs., Inc., 3560 Northwest 34th St., Miami, Fla. 
Electrocbemical Industries, Inc., 665 Cambridge St, Worcester, Mas~ 
Electrocom Inds., 1105 N. Ironwood Or., South Bend, Ind. 
Electronic Control Co., Box 5150, Dresher, Pa. 
Electronic Ideas, Inc., Box 137, Wyncote, Pa. 
Electronic Parts Mfg. Co., Inc., 5IJ8.10 25th St, Union City, N. J. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Electronic Stds Corp. 01 Amer., 1426-30 W. Front St, Plainfield, N. J. 
Electronics Div., LFE, 1605 Trapeln Rd., Waltham, Mass. 
Electronics, Inc. of Pa., 2440 Maryland Ave., Willow Grove, Pa. 
Biay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
E~ee Metal Products Co., Inc., 775 39th St, Brooklyn, N. Y. 
Empire Electronics Co., Inc., 60 Spruce St., Paterson, N. J. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. I. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pit, Palo Alto, Calil. 
Engineered Plastics, Inc., 213 Chase st., Gibsonville, N. C. 
English Elec. Co., LId., English Elec. House Strand, lllndon, W.C. 2, Eng. 
Etchit Inc., 643 . 13th Ave., 5., Hopkins, Minn. 
Eugene Engineering Co., Inc., 50 Church St, Rockland, Mass. 
Excel Specialty Corp., 6335 N. Broadway, Chicago, III. 
Fabritron, Inc., 11650 Genesee st., Alden, N. Y. 
Federal Machine Co., Inc., 807 Garfield Ave., Jersey City, N. J. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. I. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Aexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Franklin Fibre·lamitex Corp., 901·905 East 13th st., Wilmington, Del. 
GAF Corp., 140 West 51 St, New York, N. Y. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Gardner Cryogenics Corp., 2136 City Line Rd., Bethlebem, Pa. 
General Reliance Div., General Relay Corp., 20 Mercer st., Dover, N. I. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gerrard, A. J. & Co., 400 E. Touhy Ave., Des Plaines, III. 
Glar·Ban Corp., 496 Kennedy Rd., Bullalo, N. Y. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Golden, I. Corp. 1054 38th St., Brooklyn, N. Y. 
Golding MIg. Co., 90 Porete Ava. N. Arlington, N. J. 
Ggodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Granite Stete Machine Co., Inc., 124 Joliette st., Manchester, N. H. 
Gray Res. & Dev. Co., ISO Park Ave., ~ Hartford, Conn. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Gyrex, Inc., 38 Irving Pl., Garfield, N. 1. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Hampden Mfg. Co., lric., Box 10, Thompsonville, Conn. . 
Hartman Electricli Mig. Co., 173 N. Diamond St, Mansfield, Ohio 
Hi-Ln Milo Corp., 1122 W. Newport, Chicago, III. 
Hobson Bros., Inc., 4940 W. Lawrence Ave., Chicago, III. 
Holbrook·Merrili Co., IISO Kifer Rd., Sunnyvale, Calil. 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. Y. 
Hughes Aircraft, Aerospace Gp., Cen!inela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co, Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Hughes·Treitler Mil. Corp., 300 Endo Blvd., Garden City, N. Y. 
ITI Eleclronics Inc., 369 Lexington Ave., Clifton, N. J. 
Ikor, Inc., N. W. Industrial PII., Burlington, Mass. 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
Insulatin.l S~s, Inc., 1381 Seabury Ava., Bronx, N. Y. 
Internat,onal Energy Conversion, Inc., 430 Kirby St, Garland, Tex. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Jansen Electronics Mig., Inc., 2233 University Ave., st. Paul, Minn. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Jetronic Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
Jeltron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Joliet Conlrol Corp., Maple & Benton, Box 751, Jolie~ III. 
Jonardlndustries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Jones, H., Electronics, 3086 N. Lima St, Burbank, Cal. 
Kaise(s Industries, Inc., Laumau St., Mt Holly Springs, Pa. 
Kentrox Inds,1nc., 8735 S.W. Canyon LB., PorUand, Ore. 
Kevlin MIg. Co., 26 Conn st., Woburn, Mass. 
Kaystone Elctms. Corp., 49 Bleeker st., New York, N. Y. 
Kinetron Corp., 1416 Roller Rd., Asbury Pari!, N. J. 
Kuli~e & Solla IndI., Inc., 135 Commerce Dr., Fort Wasbington, Pa. 
Lem Instrument Corp., 20 Serah Dr., Farmingdale, N. Y. 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng. , 
Lear Siegler, Inc., 3171 S. Bundy Dr., Senta Monica, Calil. 
LehiR\1 Valley ElectroniCS, Inc., Box 125, FogelSVille, Pa. 
Lek·Tiol,lnc., Rte. 2, Grapevine, Tex. 
Linden Lab~ Inc., Box 920, state College, Pa. 
Livingston Electronic, Box 7, 56 Rte. 10, Hanover, N. 1. 
Lockhart Industries, Inc., 15707 Texaco Ave., Paramount, Calif. 
Lockheed Aircraft Service Co., Ont. IntI. Airport, Ontario, Cal. 
Lockheed Electronics Co., Route 22, Watchung, N. I. 
lllgical System Concepts, Inc., 12417 Cedar Rd., Cleveland, Ohio 
M·T Electronics Co., 536 Lewelling Blvd., San Leandro, Calif. 
Machinery Electrification, Inc:, 56 Hudson St., Northboro, Mas~ 
Manger Electric Co., Inc., W. Henry St., Stamford, Conn. 
Maryland Leva Co., Inc., P.O. Box 527, Dept EEM, Bel Air, Md. 
Master Tower Co., 121 Main St, Sioux City, Iowa . 
Maurer, J. A., Inc., 37·01 31st st., lllng Island City, N. Y. 
Maytronics, Inc., Box 460. Colorado Springs, Colo. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochesfer, N. Y. 
Merco Prods. Co., Inc., 1298 Bethel Dr., Eugene, Ore. 
Mercury Elctrn~ Corp., 339 E. Cottage Pl., York, Pa. 
Metal.craf~ Inc., Box 296, Wayne, N. J. 
Mi·Kro Connectors Oiv., 4IJ.ll9 21st st., Long island City, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Microflect Co., 3575 25th, S. E., Salem, Ore. 
Mid·West Metal Prqducts, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Mobil Bectronics, Inc., Box 1132, Anderson,lnd. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, PI. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
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2,500 manufacturers' sales tepresentatives are listed geographically 
and alphabetically in the eem "Sales Representative Directory." 
Helps you locate, any repJesentative in your area quickly. 

\ 

alphabetical section 

Iv"'., •. R .. 5.1 •• C •• , Inc .. 7546 T ...... A .... , Ken ... City, Mo.. (116) 
.IA 3-7161, TWX, 816-/1$601314 .... nch OIl .... St. Leu", Mo;; c: ... 
Iop!do, low. 

Burw..ll •. t4; W., cto., 1239 E. Rack Spdngl Rd .. Atlanta, Ga. 
......... eo.. ....... St. C ...... .; Mo., (814) RA 406667, TWX, 910., 

76001720 

Buaoell, "'. L., C.o., 4950 Knox Ave; S., Mlnn..po".~ Minn., 6111"122·9182 

8utchart-Rathoburg &Ao_ .. Inc., 16637 E. Werren, ~oit, Mich. 

Butle. & Land, Inc., 55;18 Dyer St., D"II •• , rex .. (214) EM 1·16631. Branch 
0ftIc:00 .. New Orlea •• , Le.; Hou.ton, Te,..; Lubback. Tex. 

geographical section 

IUUON, L .... SALIS CO~ INC. 7S46Tl'OMtAve .. 
la_I CItr. Mo. 1116t·'" 3-7 •••• IWX. 116-
'56-1314 . 
.. ne .... 2050 W~ Rd.,' SL Louis, Mo. 
(al") HA 11-20281814426-3186; 2032 Waah· 
IqtoD Ave. 8.E., Cedar Rapide, Iowa. (819) 
88~O •. 
r.ctotlel. ADO . Produela; . Dayetrom; Eleetra 
MIa.; G.L.P. Eldma.; JameaKDlcb"; M.E.C.; 
NoriroDJel; PhWllie-AdYance' Control; Sap E1. 
ctrDa..l.. TRW SemleoDd~; Wakefte1d Ea8rIr. 
...... T ... • 1, D, M,' • .......... ,2 (eDa 2) 
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Mutron Corp., 646 Summer St., Brockton, Mass. 
Neo-Technology,Jnc., Box 266, Montvale, N. J. 
New York Testing ubs, Inc., 81 Urban Ave., Westbury, N. V. 
Nichols Prods. Co., 325 W. Main St., Moorestown, N. J. 
Nichols, R. H. Co., Lid., 4544 Dufferin St., Toronto, Ont, Can. 
O'Hara Metal Products Co., 54D Brannan St., San Francisco, Calif. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
OptiCS for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wisc. 
Ostby & Barton Co., Box 6267, Providence, R. I. 
Panelgraphic Corp., Box 254, Caldwell, N. J. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Pastor~a Dlv. Analog Devices, Inc., 221 Fifth St, Cambridge, Mass. 
Pentronics Corp., 10 Cheney St., Dorchester, Mass. 
Perfection Electronics, Inc., 73·03 Grand Ave., Maspeth, N. Y. 
Penmonite Mfg. Co., 910 W. iii. 
Petty Geophysical Engrg. Co Antonio, Tex. 
Power Control Corp., Box 1143 
Precision, Inc., 3415 48 Ave. N., 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Quartzite Processing, Inc., 6 Holyoke St., Malden, Mass. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Radiation Systems, Inc., 1755 Old Meadow Rd., Mclean, Va. 
Radio Communication Co., 1020 E. und PI., Milwaukee, Wisc. 
RCA Service Co., Div. Radio Corp of America, Camden, N. J. 
Ram Meter, Inc., 1100 Hilton Rd., Ferndale, Mich. 
Re-el Circuits, Inc., 172 Grodon Ave., Totowa Boro, N. J. 
Reactor Controls Inc., Box 427, Oak Ridge, Tenn. 
Rectico, Inc., 20 Village Park'Rd., Cedar Grove, N, J, 
Redman Elctrns. Corp" Box 72, Thompsonville, Conn, 
Resdel Engineering Corp" Box 24000, Pasadena, Calif. 
Riverbank labs" Dept. of Engrg., p, 0, Box 65, Geneva, iii. 
Robertson Instrument Co" 1760 W, First St., Azusa, Calif, 
Rodale Electronics, Inc., 603 Chestnut St., Garden City, N. y, 
Royal Inds" 2OS1 £. Maple Ave" EI Segundo, Cain. 
SKG Associates, Inc., 206 Eustis St, Boston, Mass. 
Santa Fe Mfg, Co., 2343 Jerome Ave., Bronx, N, V. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Scientific Research Instrs, Co., 700 Turner Rd" Richmond, Va, 
Semicon Assoc, Inc" p, O. Box 832, lexington, Ky, 
Seven Assocs, Inc" 568 San Xavier Ave" Sunnyvale, Calif, 
Sever,Halllnc., 463 Brewster Ave" Redwood City, Cain, 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, iii, 
Sillcocks,Miller Co., 350 W. Parker Ave" Maplewood, N. J. 
Solatron Enterprises, 421 E. Beach Ave., Inglewood, Calif. 
Sparton Southwest, Inc., 9621 Coors Rd. N.W" Albuquerque, N. M. 
Spectra·Strip Corp., P,D, Box 415, Garden Grove, Calif. 
Sperry Marine Sys. Div., Rte, 29 North & Hydraulic Rd" Charlottesville, Va. 
Stainless, Inc., 3rd St., 'N. Wales, Pa. 
Stevenson Engrg. & Mfg. Co., P,O, Box 25070, Portland, Ore, 
Strandberg Engrg. ubs., Inc., 1001 S. Elm st, Greensboro, N. C. 
Subminiat"e Instrs, Corp" 3236 Kansas Ave., Riverside, Calif. 
Sunshine Scientific Instruments, Inc" 1810 Grant Ave., Philadelphia, Pa. 
Sylvania Electric Products, Inc., Parts Div" 12 Second Ave., Warren, Pa. 
Sylvania Electric Prod., Inc., Elctrn. Sys" 40 Sylvan Rd" Waltham, Mass, 
Syncor Prods. eo., Inc" 44 Eastern Ave., Malden, Mass, 
Systems Res, ubs, Inc., 7001 Indian Ripple Rd" Dayton, Ohio 
Textool Products, Inc" 1410 Pioneer Dr" Irving, Tex, 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Tickl~ A. Engineering Works, Inc" 21 Delevan St., Brooklyn, N, V. 
Transvac Electronics, 270 Newtown Rd" Plainview, N, y, 
Tri·Dex Co., 2146 £. Main St, Visalia, Cam. 
TrHronics ub., Inc" Box 338, Euless, Tex. 
Tricon Mfg. Co., 2325 Wisconsin Ave., Downer Grove, III, 
Tricraft Products Corp., 1124 W, Newport, Chicago, III, 
Twin CitY Metalseal, Inc" 825 IIIl1 Ave" S.£., Minneapolis, Minn. 
U. S. Bectronics Corp., 321 Orient Way, lyndhurst N. J. 
Ultrasonic Machining Co" 266 West Ave., long Branch, N, J. 
Unex ubs" Inc" 321 Newburyport Tpke., Halllorne, Mass. 
V,lpey Corp., 1400 Highland St., Holliston, Mass. 
Varied Industrial Producls, Inc., 445 Fifth Ave., Paterson, N, J. 
Ventron Elctrns, Corp" Box 529, Bradford, Pa. 
Vestal Modern Design Corp" Vestal Pkwy. E" Vestal, N, V. 
Victor, R. F, & Microwave Co" 38 W. Water St., Wakefield, Mass. 
Viewlex, Inc., veterans Memorial ~wy. & Broadway, Holbrook, N. y, 
Viz Mf~ Co., 335 £. Price St, Philadelphia, Pa, 
Waber Electronics, Inc" 2000 N. Second St, Philadelphia, Pa. 
Walkirt Co., 10321 S. La Cienega, los Angeles, Calif. 
Waters Co" Div. Flo-Tronics, Inc" Box 529, Rochester, Minn. 
Western Coil & Electrical Co., 215 Stale St, Racine, Wise. 
Western Elclm. Inds. 72 N. Broadway, Yonkers, N. Y. 
Weston Instrs, Div" Weston Instr, In~, 614 Frelinghuysen Ave" 

Newark, N. J. \ 
Whitaker Cable Corp., 1301 Burlington St., N, Kansas City, Mo. 
Whittaker Corp" 9229 Sunset BI., los Angeles, Calif. 
Wood, C, N. Mfg. Co., Rle. 332, £., Newtown, Pa. 
York Metal Prods" Inc., 34-20 12th St., long Island City, N, Y. 
Zonic Technicalubs" 965 N. Bend Rd" Cincinnati, Ohio 

SERVICES. CALIBRATION & INSTRUMENT 
, REPAIR 
Aullnstrs.. Inc., 139·30 34111 Rd., Flushing, N. Y. 
Honeywell T.st Instruments Djy" BIIx 5227, DlRler, CIII •.. ,.. p 1403 
PhllcljFord CG/fl. C & Tioga Sts., Philadelphia, PI. 
Southfield Efctrns" 21250 10 'h Mile Rd" Soutbfleld, Mich, 
Tektronix, Inc., Box 500, Beaverton, Ore. 
Tracor Inc" _ Tracor La., Austin, Texas 
Vlctorean Instr. Olv., 10101 Wildland Ave., Cleveland, Ohll 
W.lnscbel EBerr. Ca. Inc., P.O. BOI 577, Gallllersburg, Md. 
A & M Instrument, Inc" Community Dr,; Great Neck, N. V. 
Advanced Technology Corp., 1495 lincoln Way East Chambersb~g, 1'a, 
Allron Elctrns. Co., 1309 Jefferson Ave., Woodlyn, Pa. 
American Nuclear Corp" Box 426, Oak Ridge, Tenn. 
Ametek, Inc" Slation Square One, Paoli, Pa, 
BlH Electronics Inc" 42 Fourth Ave., Waltham, Mas~ 
Bio·Medical Elctrns., Inc., 653 lofstrand la" Rockville, Md, 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
Bludworth Marine Div., 10 Ad,ms St., linden, N. J. 
Calitronics Corp" 44 Prospect Ave" Yonkers, N, Y. 

Cenwry Electronics & Instrs., Inc., Box C, Admiral St,., Tulsa, Okla, 
Consolidated Resistance Sales Corp" 44 Prospect 51., Yonkers, N, V. 
Data Instrument Div" 7300 Crescent Blvd., Pennsauken, N. J. 
Detroit Testing lab. Inc., 12800 Northend Ave., Detroit, Mich, 
£'M.I. Electronics Can" ltd., Box 10OS, Dartmouth, N,S., Can, 
Electrical Instrument Service, Inc., 25 Dock St, Mt. Vernon, N. V, 

. Electrical Testing labs., Inc" 2 East End Ave., New York, N. Y. 
Electro-Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass, 
Electro-Standards labs., Inc" 3560 Northwest 34th St., Miami, Fla. 
Electronic Science Services Co., Inc., 210 Michael Dr., Syosset, N, Y. 
£iectronic Services, Inc" 1258 Fitzgerald Ave., San Francisco, Calif. 
£Jectronics Div" lFE, 1605 Trapelo Rd" Wattham, Mass, 
English £Jec. Co., ltd" English Elec, House Sirand, london, W,C, 2, Eng. 
Eppley ub" Inc., Box 419-Main P.O., Newport, R. I. 
Fischer & Porter Co" 115 Warminster Rd., Warminster, Pa, 
Foxboro, foxboro, Mass. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. y, 
Honeywell, Inc., Aerospace & Def, Grp., 2701 4th Ave, S" Minneapolis, Minn. 
Instrument labs. Corp" 315 W. Walton PI., Chicago, III. 
Kulicke & Soffa Inds., In~, 135 Commerce Dr., Fort WashingtOn, Pa. 
lear Siegler, Inc" 3171 S. Bundy Dr., Santa Monica, Calif. 
lockheed Aircraft Service Co., Ont. IntI. Airport, Ontario, Cal. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Marlin Mfg, Corp" 12404 Triskett Rd., Cleveland, Ohio 
National Astro labs., Inc" 2201 Hollywood Way, Burbank, Calif. 
New York Testing ubs, Inc., 81 Urban Ave., Westbury, N, V. 
NicOOls, R. H. Co" Ltd., 4544 Dufferin St., Toronto, Ont., Can, 
Ogden Technology labs" Inc" 573 Monterey Pass Rd., Monterey Pk" Cal. 
Ogden Technology labs, Inc., 100 Smith 51., Farmingdale, N. Y. 
Packard Instrument Co., Inc" 2200 Warrenville Rd" Downers Grove, III. 
Photo Research Corp., 3000 N. Hollywood Wey, Burbank, Calif. 
RMS Engineering, Inc" 486 14th St., N.W., Atlanta, Ga, 
RCA Service Co., Di •. Radio Corp of America, Camden, N, I. 
Ram Meter, Inc., 1100 Hilton Rd., Ferndale, Mich, 
Ramsey Engineering Co" 707 N, Anaheim Blvd., Anaheim, Calif. 
Razdow labs" Inc., 377 Fifth St., Newark, N, J. 
Robertson Instrument Co" 1760 W. First St., Azusa, Calif. 
Rockwell Engineering Co., 2125 East 45th St., Indianapolis, Ind. 
SSCO Standards ub., Inc" 12800 Northend Ave., Detroit, Mich, 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N, J. 
Sell·Tronic Prods. Co., Inc., 138 31st Rd" Flushing, N. V. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa, 
Systems Res. ubs, Inc" 7001 Indian Ripple Rd" Dayton, Ohio 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Thenmology, Inc., 2558 W, Middlefield, Mountain View, Calif. 
Thwing-Albert Instr. Co" 10960 Dutton Rd., Philadelphia, Pa, 
Transducers, Inc" 11971 E, Rivera Rd" Santa Fe Springs, Calif. 
Tucker Elctrns. Co., Box 1050,326 Kirby 51., Garland, Tex. 
U 5 Testing Co" Inc., 1415 Park Ave., Hoboken, N. J. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Welex Electronic~ Box 98~ Silver Spring, Md. 
Westinghouse Elee. Corp" Industrial Group, Box 868, Pittsburgh, Pa. 
Weston Inslrs. Div., Weston Instr, Inc" 614 FrelinghllYsen Ave., 

Newark, N, J. 
Wood, C. N. Mfg, Co., Rle. 332, E., Newtown, Pa. 
Wyle ubs., 128 Maryland St., EI Segundo, Calif. 

SERVICES. COATING (ALL·TYPESI 
Dil,ctrix Corp., 69 Allen Blvd., Farmingdale, N. Y. 
International Eletrn. Res. Corp" 135 W. Magnolia Blvd., Burbank, Cal. 
Abesto Corp" Ackerman St, Bloomfield, N, J. 
Allen-Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
Allied Research & Engineering Co., 10300 Gl,sgow PI., los Angeles, Calil. 
Brooks & Perkins, Inc., 1950 W. fort St., Detroit, Mich. 
Califoniia Fine Wire Co., 338 S. Fourth St., Grover City, Cain. 
Canrad Precision Inds., Inc" 630 fifth Ave., New Yor~ N, y, 
Cerac, Inc., Box 597, Butler, Wisc. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Chemical Micro Milling Co" Box 770, Camden, N. J, 
Chemplasl, Inc" 923-150 Dey Rd" Wayne, N, I. 
Collins Radio Co., Dallas, Texas 
Denton Vacuum, Inc" Cherry HiIIlndl. Ctr" Cherry Hill, N. J, 
Duramic Products, Inc" 430 Commercial Ave" Palisades Park, N. J. 
Electrocnemicallndustries, Inc., 665 Cambridge St., Worcester, Mass. 
Evaporated Coatings Inc., 798 Welsh Rd" Huntingdon Valley, Pa. 
Film Components Div" 155 Saw Mill River Rd., Yonkers, N, Y. 
Franklin Fibre,urnitex Corp" 901·905 East 13th St., Wilmington, Del. 
General Plastics Corp" 55 la France Ave., Bloomfield, N, J. 
Hardman, Inc" 600 Cortland St., Belleville, N, J. 
Harper·leader, Inc., 1046 S. Main St., Waterbury, Conn. 
Heraeus·Engelhard Vacuum, Inc" Seco Rd., Monroeville, Pa, 
Hi·lo Mfg. Corp" 1122 W. Newport. Chicago, iii, 
High Voltage Engrg, Corp" S, Bedford St., Burlington, Mass, 
Hughes Aircraft, Aerospace Gp" Centinela Ave, & Teale St., Culver City, Cal. 
Insulating Fabricators, Inc" 150 Union Ave" £. Rutherford, N, J. 
Isomet Corp., 433 Commercial Ave" Palisades Park, N. J, 
Jones, Norman, Inc" Box 1, South Merrimack, N, H, 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
lek·Trol, Inc., Rte, 2, Grapevine, Tex. 
liberty Mirror Div., 851 Third Ave" Brackenridge, Pa. 
Materials Research Corp" Rle, 303, Orangeburg, N, V. 
Merit Plating Co., Inc., 212 East 141st St., Bronx, N, y, 
Metavac, Inc., 45·68 162nd St, flushing, N, y, 
Misco Div., Howrnet Corp" 221 W. Webster Ave., Muskegon, Mich, 
Norton Co" 1 New Bond 51., Worcester, Mass. 
Pacific Universal Prods. Corp" 168 Vista Ave., Pasadena, Calif. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass, 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calil. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
Press·On Products, 39 Factory Rd., Addison, III. 
Rho Engineering Co" 2134 Colby Ave., los Angeles, Cal. 
Royallnds" 2051 E. Maple Ave" EI Segundo, Cain. 
Semicon Assoc, Inc., P. 0, Box 832, lexington, Ky, 
Sifco Metachemical, 935 East 63rd St., Cleveland, Ohio 
Spectra·Physies, Inc" 1250 W. Middlefield Rd., Mt. View, Cal~. 
Sperex Corp" 2239 Pontius Ave" los Angeles, Calil. 
Sylvania Electric Prods., Inc" Chem. & Metallurgical Div., Towanda, Pa. 
Tempil Corp" 132 West 22nd St, New York, N, Y. 
Transidyne-G'eneral Corp., 462 Ja.ckson Plaza, Ann Arbor, Mich, 

SERVICES. ELECTRICAL MEASUREMENT 

Tricraft Products Corp" 1124 W. Newport, Chicago, III. 
Twin City Metalseal, Inc" 825 11th Ave., S.£., Minneapoli~ Minn. 
Union Carbide Corp" Materials Sys. Div., Coatings Service, 

1245 S, Main St., Indianapolis, Ind. 
Valpey Corp., 1400 Highland St., Holliston, Mass. 
Whittaker Corp" 9229 Sunset BI., los Angeles, Calif. 
lenith Opticallllb., 138 Palisade St., Dobbs Ferry, N. V. 
lirco" (Zirconium Corp. of America), Box 39217, Solon, Ohio 

SERVICES. DESIGN (CIRCUITS, COMPONENTS, 
EQUIP •• SYSTEMS. ETC.I 

Acme Electric Carp., 28 Water St., Cuba, N. Y .. , , .. , . ,. p 1833,2845 
Arvin Frequency Devices, 2505 N. Salisbury st, W, ufayette, Ind. P 1057 
Automalic Coil Co., 76 £. 2nd St, Mineola, N. Y. ,., .... , .. '. P 720 
C.I~ornl. Sys. Camp., Inc., 9176 Independence, Chatswartb, Cal 
Contemporary ElectroniCS, 4lI36 Wast 35tb St., Minneapolis, Minn. P 1896 
Douglas Mkrowave Co" Railroad PI., Mamaron.ck, N. Y. "",. P 1658 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Part, N. J. , . P 12B7 
Eagle·Plcher fnd., Inc., American Bldg" Central Pkwy., Dlllt E£IU9, Cincinnati, D. 
E1co Corp., Maryland Rd. & Computer Ave., WIllow GraYl, Pa. .. P 899 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, fa. ,. P 1636 
Eraser Co. Inc.,Bol 1342, Syracuse, N. Y. 
FAE Instrument Corp" 16 Norden Lane, Huntlngtan SII., N. Y .. , P 1732 
Frequency Engineering Labs, P.O. Box 527, Fanmingdafa, N. J. ,. P 1674 
Frequency Sources Inc., P.O. Box 159. N. Chelmsf1lrd, Mast ., p 1672 
Gibbs Mig. & Research Corp" 450 N. Main St., lanemlle, WIse. p 1105 
Honeywell Test Instruments Olv., BOl 5227, Dmer, Colo. ,.,. P 1403 
Infodex Incorporated, 7 Cherry Ave" Waterbury, Conn. .,.,'" P 1187 
fntercontlnental Elclm. Corp" B01151, fairport, N. Y. P 1409 
International E1clm. Res. Corp., 135 W. Magnolia IJtyd., Burbank, Cal. 
Melcor Electranics Corporation, 1750 Naw Hlgllway, Fanmlqdalt, N. Y. 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
RCA E1ctm. Compln.nts, 415 South 5th St, Harrison, N. J, 
Serensen Operation, Richards Ave., Norwalk, Conn •. ,.,",.,. P 2107 
Technical Wire Products, Inc., 129 Dermody St., Cranford, N. I. 
Tlle,Sipal Corp., 250 CrolSways Park Dr., Woodbury, N. Y. , , . . P 757 
Texas Instruments Incorporated, Advam:e ClrcuH Bnrd Dept, Box 5303, 

Dallas, Tex. ,,",",,"""",,'''''''''''''''' P 714,715 
Texas Instruments Incorporated, Components Group, Box 5012, Dallal, Tel. 
Varo Im:., 1600 Dallas North Pkwy" Plano, Tex., ... :. , . P 2138,2139 
Vector Industries, 821 San Antonio Rd" Palo Alto, CaIH. 
Virginia £iectronics Co., Inc., 2908 Telestar Ct, Falls Church, Va. 
Vocallne Co. of America, Coulter St, Old SaJbraofl, Conn. 
Advanced Packaging DIY" 139 Maryland St, EI Segundo, cam. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Ansley Div., Aci Inc" Park Ave, & Ridge Rd" PerkaSie, Pa. 
Barnes & Reinecke Inc., 351 ~ Ohio St, Chicago, III. 
Beltronix Systems Inc., 123 Marcus Blvd" Hauppauge, N. Y. 
Brown Engrg. Co" Inc" Research Park, Huntsville, Ala. 
Chrysler Corp" 1312 N, Meridian St, Huntsville, Ala. 
Cole Instrument, 2034 Placentia Ave" Costa Mesa, Calif. 
Data Systems Engrg" 1505 East 17th St., Santa Ana, Calif. 
Design Automation, Inc., 809 Massachusetts Ave" lexington, Mass. 
Diamond Repeater Co., 55 Main St, Madison, N. J. 
£I·Rad Mfg. Co" 4300 N, California, Chicago, III. 
Bectronic Services, Inc., 1258 Fitzgerald Ave" San Francisco, Calif. 
Estes Engrg, Co., 543 West 184111 St., Gardena, Calif. 
Eugene Engineering Co., Inc., 50 Church st, Rockland, Mas~ 
Flexeo Div" 6855 Suva St., Bell Gardens, Calif. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group, 1901 Malvern St., Fullerton, Cal. 
Jerrold Electronics Corp" 401 Walnut St, Philadelphia, Pa. 
Joliet Control Corp., Maple & Benton, Box 751, Joliet, III. 
Karlson Research & Mfg, DiY., 388 Peninsula Blvd" Hempstead, N. Y. 
Kulicke & Soffa Inds" Inc., 135 Commerce Dr., Fort Washington, Pa. 
lehigh Valley Electronics, Inc., Box 125, Fogelsville, Pa. 
logical System Concepts, Inc., 12417Cedar Rd., Cleveland, Ohio 
McNally Bros. Mach. & Gear Co" 1145 £. 79th St, Minneapolis, Minn. 
Mechanical Technology, Inc" 968 Albany,Shaker Rd" utham, N. Y. 
Megadyne Inds" Inc" 1665 Buffalo Rd., Rochester, N. V. 
Mepco, Inc" Columbia Rd" Morristown, N, J. 
Mobil Electronics, Inc" Box l132, Anderson, Ind. 
Neo·Technology, Inc., Box 266, Montvale, N. J. 
Parks, Henry Francis laboratory, Box 25665, Seattle, Wash, 
Phoenix Materials Corp" Box 39, Forbes Road, Pa. 
Photo Chemical Prods. of Cain" 1715 Berkeley, Santa Monica, Cain, 
Pickard & Burns Elctrns" 103 Fourlll Ave" Waltham, Mass, 
Re-el Circuits, Inc., 172 Grodon Ave., Totowa Boro, N. J. 
Recora Co" Inc" Powis Rd" St. Charles, III. 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie, III. 
Scientific Research Instrs. Co" 700 Turner Rd" Richmond, Va. 
Sever·Hall Inc" 463 Brewster Ave., Redwood City, Calli. 
Sweo Assocs. Inc., 465 Convention Way, Redwood City, Calif. 
Tenor Co" Inc., 17020 W, Rogers Dr" New Berlin, Wisc, 
Varo Optical, Inc" 215 E. Prospect Ave" Mt. Prospect, III, 
Versa·Tronics, 3016 Deer Pass Rd., Marengo, III. 
Walkirf Co" 10321 5, la Cienega, los Angeles, Calif. 
Western Engrg. Assocs" 13101 Rose Ave" los Angeles, Cam, 
Wheeler labs, Inc" 122 Cutter Mill Rd" Great Neck, N. y, 
Whittaker Corp" 9229 Sunset BI., los Angeles, Calif. 
Ionic Technicalubs., 965 N, Bend Rd" CinCinnati, Ohio 

SERVICES. ELECTRICAL MEASUREMENT 
AEl fnc., P,O. Box 552, lansdale, Pa. 
API fnstruments Co., 11655 Chillicotbe Rd., Chesterland, Ohio 
AlI·Tronlcs Im:" 45 BlInd st" Westbury, N. Y. ' ''''''''''''' P 1284 
Associated Testing laboratories Inc., 200 Route 46, .Wayne, N. I. 
Aullnstrs" Inc., 139-30 34th Rd., Flushing, N. Y. . . 
EagIe·Plcber Ind., Inc., AmerIcan Bldg., Central Pkwy., Dept. £EM.69, Clacbmatl, 0. 
Genlseo Technology Corp., ComponentsjGenlstron DIYs., 18435 SUsana Rd" 

Complon, Calif. """"""",,",",,,.,,,," '." P 1291 
Honeywell Test Instruments Div. Box 5227, De11'II!, Cola. ,.,' p 1403 
Hopkins Engrg. Ca., 12900 Foothill Blvd., San Fernanda, Cal. 
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SERVICES. ELECTRICAL (Cont 'ell 

m lenningsDiY., 970 McLaugbIlHve.; San lose, CaIR. 
Instrument Pun., 3M Co., 3005. Lewis Rd., Camarillo, Calif. 
julie Research lab 1IIt:., 211 W. 81st St, New York, N. Y. 
PhOco/Fon! Carp. C & naga SIs., Philadelphia, p .. 
Ross Engrg. c6rp, 11915 SIIadyfJrooll, Sara\Up, Calif. 
Rowe Industries Inc., 1102 Airport ~.,.,ToIedo,.Ohlo 
Soatllfield ElctrnL, 21250 10 Y, MDe Rd., Southfield, Mich. 
Sprapl Electric Co, 481Mlrshall St, N. AdalllS, MaSt 
A & M Instrument,lnc., Community Dr., GrealNeck, N. Y. 
Altron .Elctrnt Co., 1309 Jej(ersonAve., Wo04lyn, Pa. 
Applied Control Co., 98 E.lindsley Rd., Cedar. Glove, N. J. 
Calitronics Corp., 44 Prospect Ave., .Yonkers, N. Y. 
Consolidated Resistance Sales Corp., 44 Prospect st, Yonkers, N. Y. 
Cooke Engineering Co., 735 N. Saint AsaphSt.. Alexandria, Va. 
Delsen Testing' Corp., 719 W. Broadway, Glendale, calif. 
Detroit Testing Lab. Inc., 128G0 Northend Ave., Detroit, Mich. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electrical Instrument Service, Inc., 25 Dock St., Mt. Vernon, N. Y. 
Electrical Testing labs., Inc., 2 East End Ave., New Yor~, N. Y. 
Electro Magnetic Filter Co., 231 S. Whisman Rd., Mountain View, cam. 
Electro-MechenicsCo., Box 1546, Austin, Tex. 
Electronic Science Services Co., Inc., 210 Michael Dr., Syosset, N. Y. . 
English Elec. CD., lid., English Elec. House Strand, London, W.C. 2, Eng. 
Epoxylite Corp., 1428 N. Tyler. Ave., S. EI Monte, Calif. 
Erie Technological Products.lnc., 644 W. 12th St., Erie. Pa. 
G. E. Co., InsulaW Dept., 2525 Insulator Dr •• Baltimore, Md. 
Glar.flan Corp., 496 Kennedy Rd., Buffalo, N. Y. 
HRfl.Sin~r, Inc., Science Park, State College, Pa. 
Hallmark Standard 'Inc., 145 Library lane, Mamaroneck, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Interference Measurement lab., Inc., 850 Shepherd Ave., Brooklyn, N. Y. 
lockheed Electronics Co., Route 22, Watchung, N. I. 
Matrix Corp., 520 North lith Ave., Beech Grove, Ind. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd., latham, N. Y. 
Micronetics Div., 7155 Mission Gor~ Rd., San Diego, Calif. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
National Astro Labs., Inc., 2201 Hollywood Way, Burbank, Calif. 
New York Testing labs, !nc., 81 Urban Ave., Westbury, N. Y. 
Nichols, R. H. Co:, Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Ogden Technology Labs" Inc., 573 Monterey Pass Rd., Monterey Pt, Cal. 
Radio Communication Co., 1020 E. Land PI., Milwaukee, Wisc. 
RCA Service. Co., Div. Radio Corp of America, Camden, N. 1. 
Rockwell Engineering Co., 2125 East 45t~ St., Indianapolis, Ind. 
SSCO Standards lab., Inc., 12800 Nor.thend Ave., Detroit, M~h. 
Sanders Assocs., Inc., Daniel Webster Hwy.; S., Nashua, N. H. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Solar Electronics Co., 901 N. Highland, Hollywood, calif. 
Spectra·£Jctrns., Inc., 923 N. San Antonio Rd., Los Altos, Calif. 
Standard Electronics Co., 3012 West 77th St., Chicago, III. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Topatron, Inc., Box 967, Costa Mesa, Calif. 
Trans,ac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Tucker Elctrns. Co., Box 1050, 326 Kirby St., Garland, Tex. 
U S Testing Co., Inc., 1415 Park Ave., Hoboken, N. J. 
Welex Electronics,Box 986, Silver Spring, Md. 
Wheeler labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
White Electromagnetics, Inc., 656 lofstrand La., Rockville, Md. 
Wiss lanney Elstner & Assoc., 330 Pfingsten Rd., Northbrook, III. 

SERVICES. ENCAPSULATION 
Airtlyte Electronics Co., Box 207, Bayonne, N. I. 
AulGmatic Coil Co., 76 E. 2nd St., Mineola, N. Y. ;........... p 720 
Centralab Elm, DiY.,.5757 N. Green Bay A,e., MilWaukee, Wisc. 
G T I Corporation, 310 Chestnut St, MeadvHle, Pa. • ... ,.'.. p 2151 
Grayhillinc., 569 Hillgrove Ave., la Grange, III.' 

. Lab·Tronlct 6225 Benore Rd., Toledo, Ohio 
Rectifier Componlnts Corp, 124 Albany Ave., Freeport, N. Y. 
Rowe Industries Inc., 17llUlrport Hwy., Toledo, Ohio 
StallWJCkWlndlng DiY., 137 Walsh Ave., Newburgh, H. Y. 
United Pudt Co., 451 S. lefferson St., Orange, N. 1. .,.. . . . . . p 747 
Advanced Electrns. Inc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Advanced Packaging Div., 139 Maryland St., B Segundo, Calif. 
Aerospace Systems, A Teledyne Co., 1007 East 10th St., Fairmont, Minn. 
American CircuiHronics Corp" 723 E. Ten Mile Rd., Royal Oak, Mich. 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. 
Amphenol cadre Div., 20 Valley St., Box 150, Endicott, N.' Y. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. Y. 
Anchor Metal Co., Inc., 966 Meeker Ave., Brooklyn, N. Y. 
Ansley Div., Aci Inc.; Park Ave. & Ridge Rd., Perkasie, Pa. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Avionics ltd., Box 200, Niagara-on-the·Lake, Ont., Can. 
Bacon Industries Inc., 192 Pleasant St., Watertown, Mass. 
Boonton Molding Co" Inc., 300 Myrtle.Ave., Boonton, N.1. 
Conap, Inc., 184 E. Union St., Allegany, N. Y. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Pynaloy, Inc., 7 Great Meadow La., Hanover, N. I. 

, Electrical Plastics Corp., 28G Warren St., Lyndhurst, N. I. 
Bectronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, calif. 
Eljay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Emerson & Cum lng, Inc., 869 Washington St., Canton, Mass. 
Empire Electronics Co., Inc., 60 Spruce St., Paterson, N. J. 
Epoxy Cast Bctrn. Case Co;, 44 Prospect St., Yonkers,N. Y. 
Epoxy Products Co." 119 Coit St., Irvington, N. l. 
Epoxylite Corp" 142B N. Tyler Ave., S. EI Monte, Cam. 

Estes Engrg. Co., 543 West l84th St., Garde~,.Calif. 
General Reliance:Jliv., General Relay Corp., 20 Mercer St., Dover, N. l. 
Godfrey Mig. Co., 1633 N. Halsted .St., Chicago, III. 
Gyrex, Inc., 38 Irving PI., Garfield, N. 1. 
llardman, Inc., GOO Cortland St., Belleville, N. J. 
HiItltemp Resins Inc., 225 Greenwich Ave., Stamlord, Conn. 
Hughes Aircraft, AeroSjlace Gp., tentinela Ave. & Teale St., Culver City, Ca.l. 
ImI\ICtor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
lsachem Resins Co., Cook St., Lincoln, R. I. 
Isolation Products. 2387 Adele Ave., Mountain View, Calif. 
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Jones, Norman, Inc., Box I, South Merrimack, N. H. 
Kentrox Inds., Inc., 8735 S.W.canyon La., Portland, Ore. 
M·T Electronics Co., 536 Lewelling Blvd., San Leandro,. Calif. 
Manger Electric Co., Inc., W. Henry St., Stamford, Conn. 
Maryland lava Co., Inc.,P.O. Box 527, Dept. EEM, Bel Air,Md. 
Mercury tictrns. Corp., 339 E. Cottage PI., York,. Pa. 
Mo/ded fiber Glass Cos., 4401 Benefit Ave., Ashtabula, Ohio 
Mutron Corp., 646 Summer St, Brockton. Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevel~ N. Y. 
Paraplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, III. 
Penosalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, Pa. 
Pentronics Corp., 10 Cheney St., Dorchester, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton, Ohio 
Q. V. S., Inc., 20 North 15th St, East Orange, N. J. 
Rho Engineering Co., 2234 Colby Ave., Los Angeles, Cal. 
Rector Engrg. & Plastics Co., 318 Randolph Pt, N. E., Washington, D. C. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Santa Fe Mfg. Co., 2343 Jerome Ave., Bronx, N. Y. 
Semicon Assoc, Inc., P. o. Box 832, Lexington, Ky. 
Sever·Halllnc., 463 Brewster Ave., Redwood City, Calif. 
Space Cralt, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Spartan Southwest, Inc., 9621 Coors Rd •. N.W., Albuquerque, N. M. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Twin City Metalseal, Inc., 825 11th Ave., S.E., Minneapolis, Minn. 
U. S. Electronics Corp., 321 Orient Way, Lyndhurst, N. J. 
United American Metals Div., 970 Meeker Ave., Brooklyn, N. Y. 
Walkirt Co., 10321 S. La Cienega, Los Angeles, Calif. 
Warren Components COIp., Box 848, Warren, Pa. 

SERVICES. ENGRAVING & PROFILING 
Nutronics Mig. Co., 1703 Peoria Rd., Springffeld, III. .•.••... p 713 
Ackerman Engravers, Inc., 43·22 36th St., long Island City, N. Y. 
Acromark Co., GO locust Ave" Berkeley Hgis., N.I. 
Apahouser Corp. of N. E., 1312 Boylston St., Boston, Mass. 
A!rnar Engraving Co" Inc., 91·31 121 St., Richmond Hill, N. Y. 
AvioniCS Ltd., Box 200, Niagara-on·the·Lake, Ont., can. 
B & P Pnlcision Sheet Metal Fabricators, 709 E. Nields St., W. Chester, Pa. 
Bell Co., Inc., Box 92, 106 Morrow Ave., Trussville, Ala . 
. Best Mfg. Co., 3214 Troos~ Kansas City, Mo. 
Canrad Precision Inds., Inc., 630 filth Ave., New York, N. Y. 
Condor Industrial Corp., 649 Childs St., Wheaton, III .. 
Devco Engrg., Inc., Pier Lane W., Caldwell, N. I. 
Dura Engraving Corp., 133 West 20th St, New York, ~. Y. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Duramic Products, Inc., 430 Commercial Ave., Palisades Park, N. l. 
Edwards, T. 1., Inc., 25 Williams St., Boston, Mass. 
Eljay Corp., 911£2 Old Annapolis Rd., Columbia, Md. 
Elzee Metal Products Co., Inc., 775 39th St, Brooklyn, N. Y. 
Engineered Plastics, Inc., 213 Chase St., Gibsonville, N. C. 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Fisher & Crome, 2427 N. Mascher St., Philadelphia, Pa. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Gorton Machine Corp., 1122 West 13th St., Racine, Wisc. 
Hermes Plastics, Inc., 20 Cooper Square, New York, N. Y. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Laminated Sheel Products Corp., 449 Neponset St., Norwood, Mass. 
Master Engraving, II Wallace St., E. Paterson, N. I. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Mid·West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
N!P Co., Inc., Box 127, Temple City, calif. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Pantographic Reproduction Co., 35 Elm' Ridge Terr., Newington, Conn. 
Parker·Hartford Corp., Box 869, Hartford, Conn. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Printloid, Inc., 10·10 44th Ave., Long Island City, N. Y. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
Visual Inspection Prods., 112 Central Ave., Lynn, Mass. 
Western Coil & ~ectrical Co., 215 State St., Racine, Wisc. 

SERVICES. ENVIRONMENTAL TESTING 
AELlnc., P.O. Box 552, Lansdale, Pa. 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. p 1243 
Associated Testing laboratories Inc., 200 Route 48, Wayne, N.I. P 1244 
Barry Controls Div., 700 Pleasant St., Watertown, Mass. . . • . • . • P 576 
Colburn Instrs., Inc., 354 Coral Circle, £J Segundo, Cam ••.••. ,. p 1247 
EMR·Hatboro, E. County line Rd., Hatboro, Pa. 
EagJe.picher Ind., Inc., American Bldg., Central Pkwy., Dept. E£M.S9, CinCinnati, 0 
Geotech, A Teledyne Co., Dept 14,3401 Shiloh Rd., Ganand, Tex. 
Grayhillinc., 569 Hlllgrove Ave., La Grange, III. 
Kidde, Walter & CD., Inc., 675 Main St., BellevHIe, N. I. 
Lab·Trenics, 6225 Benore Rd., Toledo, Ohio 
Phlleo/Ford Carp., C & nop SIs., Philadelphia, Pa. 
Rowe Industries Inc.,1762 Airport Hwy., Toledo, Ohio 
SouthfieldElctrn&, 21250 10 V, Mile Rd., Southfield, Mich. 
Tracor Inc., 6500 Tracor La., Austin, Texas 
Abrams Instrument Corp., 606 E. Shiawassee St., lansing, Mich. 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St, Chicago, III. 
Advanced Packaging Div., 139 Maryland St, B Segundo, Cala. 
Airflow Co., Montgomery County Airpark, Gaithersburg, Md. 
AvioniCS, Inc., 1915 Bendix Or., South Bend, Ind. 
Calif. Testing Labs., Inc., 619 E. Washington Blvd., Los Angeles, Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Columbia Research Labs., Inc., Macdade Blvd. & Bullens la., Woodlyn, Pa. 
Controlled Environment Equip Corp., 160 Pleasant st;\ Brockton, Mass. 
Craig Systems Corp., 360 Merrimack St., Lawrence, Mass. 
Dalmo Victor, 1515 Industrial Way, Belmont, .caIR. 
Detroit Testing Lab. Inc., 12800 Northend Ave., Detroit, Mich. 
DeviCe Seals, Inc., U684 Tuxford St., Sun Valley, Calif. 
E.M.1. Electronics Can., Ltd., Box 1005, Dartmouth, N.S., Can. 
Electrical Testing Labs., Inc., 2 East End Ave., New Yorl!, N. Y. 
Electro-Mechanics Co., Box 1546, Austin, Tex. 
Electronic Science Services Co., Inc., 210 Michael Dr., Syosset, N. Y. 
Electronics Div., LFE, 1605 Trapelo Rd., Waltham, Mass. 
Eleetroniled Chemical Corp., S. Bedford St., Burlington, Mass. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
English Elec. Co., Ltd., English Bec. House Strand, London, W.C. 2, Eng. 
Epoxylite Corp., 1428 N. Tyler Ave., S. EI Monte, Calif. 

Fairchild Space & Defense Systems, 300 Robbins La., Syosset, N. Y .. 
Foxboro, Foxboro, Mass. 
GPL Div., 63 Bedford Rd., Pleasantville, N. Y. 
Gardner Cryogenics Corp., 2136 City Line Rd., Bethlehem, Pa. 
G. E. Co., Insulator Dept., 2525 Insulator Dr., Baltimore, .Md. 
General Testing Labs., 5252 Port Royal Rd., Springfield; Va. 
General Testing Labs.,49 Commercial Ave., Moonachie, N . .1. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
HRB-8inger, Inc., Science Park, State College, Pa. 
Hafstrom Technical Prod., Inc., 4616 Sante Fe St., San ~iego, Cal. 
Hughes Aircraft, Aerospace Gp., cantinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Isotopes, 50 Van Buren Ave., Westwood, N. J. 
Kaman Nuclear, 1700' Garden of the Gods Rd., Colorado Springs, Colo. 
Kinney Vacuum Co., 3529 Washington St, Boston, Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. 
Lear Siegler, Inc., Romec Div., 241 S. Abbe Rd., Elyria, Ohio 
Lockhart Industries, Inc., 15707 Texaco Ave., Paramount, Calif. 
Lockheed Aircraft Service Co., Ontario IntI. Airport, Ontario, Calif. 
Lockheed Electronics Co., Route 22, Watchung, N. J. 
Mechanical Technology, Inc., 968 Albany'Shakef Rd., Latham, N. Y. 
Mepco, jnc., Columbia Rd., Morristown, N. J. 
Mid·Continent Lab, Inc., 840 North 48th St., Lincoln, Neb. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Montford Instrs.J"", 79 Lots Rd., Chelsea, London, S.W. 10, Eng. 
New York Testing Labs, Inc., 81 Urban Ave., Westbury, N. Y. 
Ogden Technology Labs., Inc., 573 Monterey Pass Rd., Monterey Pk., Cal. 
Ogden Technology Labs, Inc., 100 Smith St., Farmingdale, I~. Y. 
Pennsalt Chemicals Corp., Equip. Div., 5.500 Tabor Rd., Philadelphia, Pa. 
Pentronics Corp., 10 Cheney St., Dorchester, Mass. 
Plasma dyne, 3839 S. Main, Santa Ana,.Caln. 
Q. V. S., Inc., 20 North 15th st., East Orange, N. J. 
RCA, Defense Efctrn. Prods., Marne Hwy., Morristown, N. k 
RCA Service Co., Div. Radio Corp of America, camden, N. J. 
Raytheon Co., Government Marketing, 141 Spring St., lexington, Mass, 
Razdow Labs., Inc., 377 Fifth St., Newark, N. J. 
SSCOStandards Lab., Inc., 12800 Northend Ave., Detroit, Mich. 
Sanders Assocs., Inc., Daniel Webster Hwy., S., Nashua, N:tt. 
Schoeffel Instrument Corp., 24 Booker St., WestwoOd, N. I. 
Sparton Corp., 2400 E. Ganson St., Jackson, Mich. 
Sparton Southwest, Inc., 9621 Coors Rd. N.W., Albuquerque, N. M. 
Standard Electronics Co., 3012 West 77th St., Chicago, III. 
Superior Circuits, 2821 Ladybird La., Dallas,Tex. 
Testing EqUip. & Supplies Corp., 6 Huron Dr., Natick, Mass. 
U S Testing Co., Inc., 1415 .Park Ave., Hoboken, N. I. 
Vactric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Viewlex, Inc., Veterans Memorial Hwy. & Broadway, Holbrook, N. Y. 
Welex Electronics, Box 986. Silver Spring, Md. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. 1. 
Wiss Janney Elstner & Assoc., :330 Pfingsten Rd., Northbrook, III. 
Wyle Labs., 128 Maryland St., EISegundo, Cain. 

SERVICES. FILM BADGE 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Isotopes, 50 Van Buren Ave., Westwood, N. I. 
LTV Electrosystems, Inc., Garland Div., Box 6118, Dallas, Tex. 
landauer, R. S. Jr. & Co., Science Rd., Glenwood, III. 
National Laminating Mfg. Co., 339 S. Rooertson Blvd., Beverly Hills, Cal. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
U S Testing Co., Inc., 1415 Park Ave., Hoboken, N. I. 

SERVICES. GLASS BLOWING & 
FABRICATION 

G T I Corporation, 310 Chestnut St, Meadville, Pa • 
General Elec. Co., Lamp Glass Dept, 24400 Highland Rd., Richmond Hgts., Ohio 

P 1584 
. Corning Glass Works, Laboratory Prods. Dept., Corning, N. Y. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Corning Glass Works, Television Prods. Div., Corning, N. Y. 
Electron Technorogy, Inc., 626 Schuyler Ave., Kearny, N. J. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Jersey Technical Consultants,Box 215, Morristown, N. I. 
Kahl Scientific Instr.Corp., P. O. Box 1166, EI Cajon, Calif. 
Longene Elctrns. Inc., 266 West Ave., Long Branch, N. J. 
Nester, L G. Co., Box 666, Millville, N. I. 
Optics for Industry, Inc., 1929 N. Buffum.St., Milwaukee, Wisc. 
Phoenix Prec~ion Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Richland Glass Co., Inc., Richland, N. I. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Thermology, Inc., 2558 W. Mkldlefield, Mountain View, Calif. 
Topper Mfg. Co:, Inc., 889 Northern Blvd., Great Neck, N. Y. 
Van Waters & Rogers, P.O. Box 3200, San Francisco, Calif. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

SERVICES. HERMETIC SEALING 
Basic CeramiCS Inc., 221 Seventh Ave., Hawthorne, N. I. ..•.•. P 1577 
Ellctrospace Corp., 956 Brush Hoflow Rd., Westbury, N. Y. 
fusite Corp., &000 Fernview Ave., Cincinnati, Ohio ........ '. ;. p 1637 
Glass Technology Div., 1644 WfliHier Ave, Costa Mesa, CaIW. P 905 
Microwave Devices Div., Bendix Corp., Hurricane Rd, franklin, Ind. 

P 1214 
\ Seaitren Corp .. 188 Reading Rd. af Amity, Cincinnati, .Ohi. .... P 991 

Texas Instruments Incorporated, Componants Group, Box 5012, Dallas, Tex. 
UnHed Prodt Co., 451 S.lefferson St, Orange, N. I •..... ,... p 747 ' 
Accratronics Seals Corp., 2121 Kenmere Ave., Burbank, Calif. 
A1berox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Associate General labs., Inc., 8934 W .. Ogden Ave., Brookfield, III. 
Astro Seal, Inc., 1710 Chico, S. EIMonte, Calif. 
Ceramaseal, Inc., Box .25, New Lebanon Ctr., N. Y. 
Ceramics International Div., 39 Siding' PI., Mahwah, N. J. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Consolidated Ceramics & Metalizing.Corp., Box 352, Flemington, N.l. 



Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hili, N. J. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Electricallnds., 691 Central Ave., Murray Hill, N. J. 
Electronic Seals Co., Inc., 13766 Saticoy St., Van Nuys, Calif. 
Epoxy Cast flctrn. Case Co., 44 Prospect St., Yonkers, N. Y. 
Glass Beads Co., Ceramic Products DIv., latrobe, Pa. 
GlassealProds. Co., Inc., 725 Commerce Rd., Unden, N. J. 
Hermetic Seal Div., 317 Main St., Wilmington, Mass. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Isotronics, Inc., 12 Collin Ave., New Bedford, Mass. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. J. 
lundey Associate~ Inc., 694 Main St, Waltham, Mass. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Mitronics, Inc., 132 Floral Ave., Murray Hili, N. J. 
National Vacuum Platers, Inc., 2641 E. Hagert St., Philadelphia, Pa. 
New York Testing Labs, Inc., 81 Urban Ave., Westbury, N. Y. 
Physical Sciences Corp., 312-314 E. Uve Oak Ave., Arcadia, Calif. 
Reactor Controls Inc., Box 427, Oak Ridge, Tenn. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., los Angeles, Calif. 
Silicone Seals, Inc., 3694 Milwaukee Ave., Chicago, III. 
Sperry Electronic Tube DiY., Sperry Rand Corp., Gainesville, Fla. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, III. 
Warren Components Corp., Box 848, Warren, Pa. 

SERVICES. HIGH·VACUUM 
Associated Testing laboratories Inc" 200 Route 46, Wayne, N. J. 
lab-Tronics, 6225 Benore Rd., Toledo, Ohio 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Aero Vac Corp., Box 448, Troy, N. Y. 
Alien-Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bemco, Inc., 9908 San Fernando Rd" Pacoima, Cal if. 
Bendix Corp., Vacuum Div., 1775 Mt Read Blvd., Rochester, N. Y. 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. J. 
Energy Beams Inc., Microperv, 1141 Ringwood Ave., Haskell, N. J. 
Evaporated Coatings Inc., 798 Welsh Rd., Huntingdon Valley, Pa. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Fredericks Co., Philmont & Anne St., Huntingdon Valley, Pa. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Gardner Cryogenics Corp., 2136 City Une Rd., Bethlehem, Pa. 
General Testing Labs., 49 Commercial Ave., Moonachie, N. J. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Japanyacuum Engrg, Co. Ltd., 1, I·Chome, Kyobashi, Chuo·Ku, Tokyo, Jap. 
Matenals Research Corp., Rte. 303, Orangeburg, N. Y. 
Megadyne Inds., In~, 1665 Buffalo Rd., Rochester, N. Y. 
Metavac, Inc., 45.£8 162nd St., Flushing, N. Y. 
National Astro labs" Inc., 2201 Hollywood Way, Burbank, Calif. 
National Vacuum Platers, Inc., 2641 E. Hagert St., Philadelphia, Pa. 
New York Testing labs, Inc., 81 Urban Ave., Westbury, N. Y. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Ogden Technology Labs, Inc., 100 Smith St., Farmingdale, N. Y. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, Pa, 
Reactor Controls Inc., Box 427, Oak Ridge, Tenn. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
Transidyne·G'eneral Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Twin City Metalseal, Inc" 825 11th Ave., S.£., Minneapolis, Minn. 
Ultek Div" Perkin-Elmer Corp., Box 10920, Palo Alto, Calif. 
Vacuum Industries, Inc., 34 linden St., Somerville, Mass. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Oiv., 611 Hansen Way, Palo Alto, Calif. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 
Zenith Optical Lab., 138 Palisade St., Dobbs Ferry, N. y, 

SERVICES. HYDRAULIC ASSEMBLY 
United Prods. Co., 451 S. Jefferson st" Orange, N. I. .. . . . . . . . p 747 
Advanced Electrns. tnc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Auto Control Labs, 5251 W. Imperial Highway, los Angeles, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Knapton Assoes" 11 Mulberry St., Nashua, N. H. 
link Group, Singer-General PreCision, Inc., Binghamton, N. Y. 
New York Testing labs, Inc., 81 Urban Ave., Westbury, N. Y. 
Ogden Technology labs, Inc., 100 Smith St., Farmingdale, N. Y. 
REF Dynamics, 393 Jericho Tpke., Mineola, N. Y. 
Western Coil & Electrical Co., 215 State St., Racine, Wisc. 
Zonic Technical labs., 965 N. Bend Rd., Cincinnati, Ohio 

SERVICES, MASK MAKING 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Buckbee-Mears Co., 245 East 6th St., St. Paul, Minn. 
Chemical Micro Milling Co., Box 770, Camden, N. J. 
Conforming Matrix Corp., Box 37, Sta. G, Toledo, Ohio 
Etchit Inc., 643 . 13th Ave., S., Hopkins, Minn. 
!tek Corp., 10 Maguire Rd., lexington, Mass. . 
Mann, David W. Co" 174 Middlesex Turnpike, Burlington, Mass. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Press-On Products, 39 Factory Rd., Addison, III. 
Visual Inspection Prods., 112 Central Ave., Lynn, Mass. 

SERVICES, METALLIZING 
Basic Ceramics Inc" 221 Seventh Ave., Hawthorne, N, J. ... p 1577 
Dilectrix Corp" 69 A1ten Btvd., Farmingdate, H. Y. 
Elgin Electronics,' Inc., 2035 W. 12th St, Box 1310, Erie, ra. 
G T I Corporation, 310 Chestnut St, Meadville, Pa, 
United Prods. Co. 451 S. Jefferson St, Orange, N. J, p 747 
Abesto Corp., Ackerman St, Bloomfield, N. J. 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Alien-Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
Alloys Unlimited, .tnc., 16661 Ventura Blvd., Encino, Cal. 
Bron-Shoe Co., 1313 Alum Creek Dr., Columbus, Ohio 
Ceramaseal, Inc" Box 25, New lebanon Ctr., N.Y: 

Ceramics International Div., 39 Siding PI., Mahwah, N. J. 
Craig Systems Corp., 360 Merrimack St., lawrence, Mass. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Denton Vacuum, Inc., Cherry Hillindi. Ctr., Cherry Hill, N. J. 
Device Seals, Inc., 11684 Tuxlord St, Sun Valley, Calif. 
E. B. l. Co., 78 Tolland St., R., £. Hartford, Conn. 
Edwards, T. J., Inc., 25 Williams St., Boston, Mass. 
Electro·Science labs., Inc., 1133 Arch St, Philadelphia, Pa. 
Evaporated Coatings Inc., 798 Welsh Rd., Huntingdon Valley, Pa. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Kidco, Inc., Bo, 278, Medford, N. J. 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
Matthey Bishop, Inc., Malvern, Pa. 
Mechanical Technology, Inc., 968 Albany-Shaker Rd., Latham, N. Y. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Metaplast Electrochemicals Corp., 915 Westchester Ave., Bronx, N. Y. 
Metavac, Inc., 45-68 162nd St., Flushing, N. Y. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Mitronics, Inc., 132 Floral Ave., Murray Hill, N. J. 
National Vacuum Platers, Inc., 2641 E. Hagert St., Philadelphia, Pa. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Pacific Universal Prods. Corp., 168 Vista Ave., Pasadena, Calif. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd.,Phiiadelphia, Pa. 
Plasmadyne, 3839 S. Main, Santa Ana, Calif. 
Semicon Assoc, Inc., P. O. Box 832, lexington, Ky. 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Tickle, A. Engineering Works, Inc., 21 Delevan St., Brooklyn, N. Y. 
Union Carbide Corp., Materials Sys. DIv., Coatings Service, 

1245 S. Main St., Indianapolis, Ind. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, III. 
Varian Assocs., 6ll Hansen Way, Palo Alto, Calif. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Xenon Corp., 39 Commercial St, Medford, Mass. 

SERVICES. MOLDING 
Booker & Wallestad, 1202 South 5th St, Hopkins, Minn .. _ . . . .. p 1237 
Thermotech Coil Forms & Components DiY., 1202 S. 5tnt., Hopkins, Minn. 

Thermotech Inds., Inc., 1202 South 5th St., Hopkins, Minn .... _ 
Thermotech Plastics Co., 1202 South 5th St., Hopkins, Minn. 
Wilcox Prods. Co., 1202 South 5th St., Hopkins, Minn, ...... . 

SERVICES, PLASTICS FABRICATION 
AEllnc" P.D. Box 552, lansdale, Pa. 

p 1237 
p 1237 
p 1237 
p 1237 

Accurate Electronics Corp., Box 9351, Etyria, Ohio p 832 
Dilectrix Corp., 69 Alten Blvd., Farmingdale, N. Y. 
Electronic Hardware Corp., 18lf.00liberty Ave., lamaica, N. Y. . p 1171 
Globe Plastics, 1342 South Signat Dr" Pomona, Calif. .. p 2514 
Grayhill tnc., 569 Hiltgroye AYe., la Grange, Itt. 
tndustrial Devices Inc., 9112 River Rd., Edgewater,N, J. . P 1797 
Parabam Inc" 3011 E. las Hermanas 51., Compton, Cal, 
Reynolds Industries, tnc., Box P·850, Marina Del Ray, Cal, .... P 981 
Stanbe Mfg. Corp., 1161 Monterey Pass Rd" Monterey Park, Calif. 
United Prods. Co., 451 S .. Jefferson St., Orange, N. J. .. . . . . . P 747 
Ace Plastic Co., Inc., 91-54 Van Wyck Expwy., Jamaica, N. Y. 
Acme Mfg. & Gasket Co., 738 North 41 St., Philadelphia, Pa. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy., Rocky Hill, Conn. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Amphenol Cadre Div., 20 Valley St., Box 150, Endicott, N. Y. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Apahouser Corp. of N. E., 1312 Boylston St., Boston, Mass. 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Almar Engraving Co., Inc., 91-31121 St., Richmond Hill, N. Y. 
Aubin, A. £. Co., Box 29, Glastonbury, Conn. 
Bell Co., Inc., Box 92, 106 Morrow Ave., Trussville, Ala. 
Berg Electronics, Inc., York E,pwy., New Cumberland, Pa. 
Best Mfg. Co., 3214 Troost, Kansas City, Mo. 
Bodnar Prods. Corp., 30 Grove St., New Rochelle, N. Y. 
Boonton Molding Co., Inc., 300 Myrtle Ave., Boonton, N. J. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Celestial Components, Inc., Box 4035, Covina, Calif. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago, III. 
Chemplast, Inc., 923·150 Dey Rd., Wayne, N. J. 
Comco Plastics, Inc., 98·36 C Jamaica Ave., Richmond Hill, N. Y. 
Conap, Inc., 184 E. Union St., Allegany, N. Y. 
Devco Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Duralith Gorp., 1025 Race St., Philadelphia, Pa. 
Dynaloy, Inc., 7 Great Meadow La., Hanover, N. J. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
E!jay Corp., 9062 Old Annapolis Rd., Columbia, Md. 
Emeloid Co., Inc., 1239 Central Ave., Hillside, N. J. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Engineered Plastics,-Inc., 213 Chase St., Gibsonville, N. C. 
English Elec. Co., ltd., English [lee. House Strand, london, W.C. 2, Eng. 
Epoxy Products Co., 119 Coit St., Irvington, N. J. 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Farwest Mfg. Div., Inc., 32nd at 124th, S.E., Bellevue, Wash. 
Federal Machine Co., Inc., 807 Garfield Ave., Jersey City, N. J. 
Felsenthal Instruments Co., 7450 W. Wilson Ave., Chicago, III. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Fisher & Crome, 2427 N. Mascher St., Philadelphia, Pa. 
Fluoro Plastics tnc., G & Venango Sts., Philadelphia, Pa. 
Franklin Fibre-Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
General Nuclear Corp., 2640 Park Ave., New York, N. Y. 
Glar-Ban Corp., 496 Kennedy Rd., Buffalo, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Grayhill Moldtronics, Inc., 707 Rogers St., Downers Grove, III. 
Gyrex, Inc., 38 Irving PI., Garfield, N. J. 
Hampden Mfg. Co., inc., Box 10, Thompsonville, Conn. 
Haveg Inds., Inc., Precision Molding Div., 336 Weir St., Taunton, Mass. 
Hermes Plas'!ics, Inc., 20 Cooper Square, New York, N. Y. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 

SERVICES. RENTAL. ELECTRONIC 

Insulating Fabricators, Inc., 150 Union Ave., E. Ruthertord, N. J, 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Isolation Products, 2387 Adele Ave., Mountain View, Calif. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Jones, Norman, Inc., Box 1, South Merrimack, N. H. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Laminated Fabricators, 1145 San Mateo Ave., San Bruno, Calif. 
Laminated Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
Lockheed Aircralt Service Co., Ontario IntI. Airport, Ontario, Calif. 
M·T Electronics Co., 536 Lewelling Blvd., San Leandro, Calif. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass, 
Mecca, P.O. Box 36393, Houston, Tex. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. £., Bronx, N, Y. 
Mid-West Metal Products, Inc., 450 E. Donovan Rd., Kansas City, Kans. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Miller, R. A. Inds., Inc., 1525 Marion, Grand Haven, Mich. 
Molded Fiber Glass Cos., 4401 Benefit Ave., Ashtabula, Ohio 
NVF Co., Maryland Ave. & Beech St., Wilmington, Del. 
Ny·Glass, Inc., 7314 £. Madison St., Paramount, Calif. 
Nichols Prods. Co., 325 W. Main St., Moorestown, N. J. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Nylomatic Corp., 137 Nolan Ave., Morrisville, Pa. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
Panel graphic Corp., Box 254, Caldwell, N. J. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Pantographic Reproduction Co., 35 Elm Ridge Terr., Newington, Conn. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia, Pa. 
Permonite Mfg. Co., 910 W. Jackson Blvd., Chicago, III. 
Photo Chemical Prods. of Calif., 1715 Berkeley, Santa Monica, Calif. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Printloid, Inc., 10·10 44th Ave., Long Island City, N. Y. 
REF Dynamics, 393 Jericho Tpke., Mineola, N. Y. 
Richardson Co., 2640 Lake St., Melrose Pk., III. 
Rostone Corp., Route 52 S., Lafayette, Ind. 
Royal Inds., 2051 E. Maple Ave., EI Segundo, Calif. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
Spruce Pine Mica Co., Inc., 108 Greenwood Rd., Spruce Pine, N. C, 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Sylvania EI.ectric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
Textool Products, Inc., 1410 Pioneer Dr., Irving, Tex, 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Tri·Dex Co., 2146 E. Main St., Visalia, Calif. 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersburg, Fla. 
U. S. DielectriC, Inc., 16 Fantasia Dr., Worcester, Mass. 
Un" labs., Inc., 321 Newburyport Tpke., Hathorne, Mass. 
Viz Mfg. Co., 335 £. Price St., Philadelphia, Pa. 
Vlchek Plastics Co., Middlefield, Ohio 
Warren Components Corp., Box 848, Warren, Pa. 
Western Coil & Electrical Co., 215 State St., Racine, Wisc. 
Westlake Plastics Co., 133 W. lenni Rd., lenni, Pa. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Winzeler Mfg. & Tool Co., 7355 W. Wilson Ave., Chicago, III. 
Zurn Inds., 12th & Plum St., Erie, Pa. 

SERVICES. PLATING 
G T I Corporation, 310 Chestnut St., Meadville, Pa. 
Ros~ Milton Co" 511 Second st. Pike, Southampton, Pa, 
All Star Prods., Inc., P.O. Drawer 487, Defiance,. Ohio 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Bron·Shoe Co., 1313 Alum Creek Dr., Columbus, Ohio 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Buckbee-Mears Co., 245 East 6th St., St. Paul, Minn. 
Burton Research labs., 11240 Playa Ct., Culver City, Calif. 
Cambridge Plating Co., Inc., 39 Hittinger St., Belmont, Mass. 
Electro-Optical Systems, A Xerox Co., Pasadena, Calif. 
Eleetrocllemical Industries, Inc., 665 Cambridge St., Worcester, Mass. 
Etchit Inc., 643 . 13th Ave., S., Hopkins, Minn. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Ford Inds., Inc., Box 06459, Portland, Ore. 
General RF Fittings, Box 278, Port Salerno, Fla. 
Harper·leader, Inc., 1046 S. Main St., Waterbury, Conn. 
Kawecki Berylco tnds., Inc., Box 1462, Reading, Pa. 
M·W Labs., Inc., 1824 Milwaukee Ave., Chicago, III. 
Materials Technology, Inc., Box 187, Somerset, N. J. 
Merit Plating Co., Inc., 212 East 141st St., Bronx, N. Y. 
Mefaplast Electrochemicals Corp., 915 Westchester Ave., Bronx, N. Y. 
Platronics, Inc., 500 Commerce Rd., linden, N. J. 
Richardson Co., 2640 Lake St., Melrose Pk., III. 
Sifco Metachemical, 935 East 63rd St., Cleveland, Ohio 
Union Carbide Corp., Materials Sys. Div., Coatings Service, 

1245 S. Main St., Indianapolis, Ind. 
Viking Industries, Inc., 21001 Nordhoff St., Chatsworth, Calif. 

SERVICES. QUALIFICATION-SEE SERVICES. 
ENVIRONMENTAL TESTING 

SERVICES. RENTAL. ELECTRONIC 
INSTRUMENTATION 

Cohu Electronics Inc" Box 623, San Diego, Calif. 
Continental leasing Co., tnc., 30 Park Ave., Arlington, Mass. .. p 1361 I 
Eagte-Picher Ind., Inc., American Bldg., Centrat Pkwy" Dept. EEM·69, Cincinnati, O. 
Southfield Etctrns" 21250 10 l'z Mile Rd., Southfield, Mich. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
Electro·Mechanics Co., Box 1546, Austin, Tex. 
Electronic Science Services Co., Inc., 210 Michael Dr., Syosset, N. Y. 
Glar·Ban Corp., 496 Kennedy Rd., Buffalo, N. Y. 
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SERVICES. RENTAL. ELECTRONIC, (Cont'd) , 

Hughes Aircraft, I\o:rospace Gp., Centlnefa Ave. & Teale st., eulver City, Cat. 
Interriational Stanatron Systems.Corp., 1623 straight PaIl1, Wyandanch,", V •. 
leadar InsIfs. Corp., 24-20 Jacksqn Ave.; tong Island City, ft. Y. 
Mic(oliave Div., ' N.!i.· 
NatiOnal Astra Labs., Inc., 2201 Calff. 
New York Testing Labs, Inc., 81 Urban ,Y. I 

Razdow Labs., Inc., 377 Fifth St,Newarll, N. J •. 
Rental Electronics Corp., 15203 Fraderick Rd., Rockville, Md. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave.; PbHadelphla, Pa., 
3M Co., 3M Center. SL Paul, Minn. 
Tueller Elctrns. Co., ,Box 1050, 32611irby st., Garland, Tex. 
While ElectroJliagnetics, Inc., 656 lef1trand La., Rockville, Md. 
Wiss Janney E1stner & Assoc., 330 Pfingsten Rd., Nortilbrook, III. 

SERVICES. RFI MEASURING-SEE SERVICES. 
ELECTRICAL MEASUREMENT 

SERVICES. SILK. SCREENING 
Accurata Electronics Corp., 101 9351, EIJrIa, Obii 
ElgIn E1ectranlcl, Inc •• 2lJ35 W. 12111 St, 1.1 1318, Erie. Pa. ... p 1636 
Jan HlIIlware MIg. CD., Inc.. 47.r1 31th St, Ltq Iillnd City, N. Y. 
Mac Panal Ct.. lu 5IJ27, Hi&/! hIat. N. C. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. 1. 
Alloys Unlimited,.lnc., 16661 Ventura Blvd •• Encino, Cal. 
'Apehouser Corp. of N. E., 1312 Boylston st., Boston, Mass. 
Atmar Engraving Co., Inc., 91-31121 st., Richmond Hili, N. Y. 
Avionics Ltd., Box 200, NiagarHn-II1e-lake, Ont, Can. 
Bodnar Prods. Corp., 30 Grove st, New Rochelle, N. V. 
Canrad Prec~lon Inds., Inc., 630 Fifth Avel, New York, N. V .. 
Conductorlab, Inc., Bo( 222, Groton, Mass. 
Cook, T. N., Inc., 3520 E. Fulton st., Columbus, Ohio 
illlcalcraft U. S. A., Rle. 309, Hatfield, Pa. 
Devco Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Douglas Electronics, Inc., 718 Marina Blvd •• Sen Leandro, Calif. 
Dura Engraving Corp., 133 West 20th St, New York, N. V. 
Dura Plastics of N. Y., Inc., 49 Richmondville Ave., Westport, Conn. 
Duralith Corp., 1025 Race st., Philadelphia, Pa., 
Edwards, T. J., Inc., 25 Williams st, Boston, Mass. 
Electro-Science Labs., Inc., 1133 Arch st .• Philadelphia, Pa. 
Eljay Corp., 9062 Old Annapolis Rd., Columbla,Md. 
Elzee Metal Products Co., Inc., 775 39th st., BrooJ<iyn, N. Y. 
Emeloid Co., Inc., 1239 Central Ave., Hillside, N. J. 
Engineered PlasHcs, Inc., 213 Chase st., GibsonvUle, N.C. 
Farwest Mfg. Div., Inc., 32nd at. 1241h, S.E., Bellevue, Wash. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Flexible Circuits, Inc., Paul Valley Ind. Park; Warrington, Pa. 
GM Nameplate, Inc., 204D 15th Ave., W., Seattle, Wash. 
Hampden Mfg. Co., lric., Box 10, Thompsonville, Conn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Liberty Mirror DIv., 851 Third Ave., Br~nridge, I'a. 
Link Group, Singer.(leneral Precision, Inc., BiJighamton, N. V. 
M·T Electronics Co., 536 Lewelling Blvd., San Leandro, Calit: 
Mechanical Engraving Co., Inc., 10 Van Cortiandt,Ave. E., Bronx, N; Y. 
Mid-Wesl Metal Products, Inc., 450 E. Donovan Rd .• Kansas City, l<ans. 
Mobil £Iectronics, Inc., Box 1132, Anderson, Ind. 

, Molson, J. F. Co., 1717 Bethlehem Pike, Rourtown, Pa. 
NIP Co., Inc., Box 127, Temple City, Calif. 
Norgus Silk Scraen Co., 111C., 58 Sylvan Ave., Dept. E, Clifton, N. J. 
Ogden fechnology Lab~ Inc.. 100 Smith St, Farmingdale, N. Y. 
Panel graphIc Corp., Box 254, Caldwell, N. J. 
Paraplegics Mfg. Co •• Inc., 304 N. York Rd., Bensenville, III. 
Permonite Mfg. Co., 910 W./ackson Blvd .• Chicago, III., ' 
Photo Chemical Prods. of Calif., 1715 Berlleley;Santa Monica, Cain, 
PrinUoid, Inc., 1~10 44111 Ave., Long Island City, N. Y. 
Recora Co., Inc., Pawls Rd., St Charles, III. 
Seton Name Plate Co., Inc., 592 Boulevard, New Haven, Conn. 
Sillcocks-Miller Co •• 350 W. Parlier Ave., Maplewood, N. J. 
Strandberg Engrg. Labs., Inc., 1001 S. Elm St. Greensboro, N. C. 
Techron Corp., 20 Simmons St, Boston, Mass. 
Trl-Tronies Lab., Inc., ,Box 338, Euless, Tex. 
Waber Electronics, Inc .• 2000 N. Second st. Philadelpllia, Pa. 
Western Coil & Electrical Co., 215 state st., Racine, Wise_ 
Wire Cloth Enterprises, Inc.; 13~132 Gamma Dr., Pittsburgh, Pa. 
Zero Mfg. Co., 1121 Chestnut St, Burbank, Cain. 

SERVICES. TOWER ERECTION & 
MAINTENANCE 

PhilcojFord Corp., C I Tiop sts.. Philadalphia, PI. 
Advance Industries, 2301 Bridgeport Dr., Sioux City, Iowa 
American Tower Co., Box 29, Shelby, Ohio 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
E-Z Way Products, Inc.; P.O. Box 17196, Tampa. Fla. 
Goodyear' Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft Co., Ground 51s. Group. 1901 Malvern st., fullerton, Cal. 
Kline Iron & stael Co., Inc •• Box 1013, Columbia, S. C. 
Master Tower Co., 121 Main,St, Sioux City, Iowa 
Microflect Co., 3575 25th, S. E., Selem, Ore. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peoria, III. 
stainless, Inc., 3rd st.N. Wales, Pa. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Trylon, Inc .• Elverson, Pa. 
Victor Comptometer Corp., 3!Kl0 N. Rockwell St, Chicago, III. 
Westinghouse E1ee. ,Corp., Industrial Group, Box 868, Pittsburgh, PI. 

SERVICES. TRAINING AIDS . 
PllllllricIc/Nuu Resean:ll. 17 A11ia11 Dr. at lite. 128, Oldham. !fast p .i:i~ 

PhIIcD/Ford Corp •• C & Tlap SIs •• Philadelphia, J'L . 
Simpson Electric Co.; 52GO W. IIInzle St" Chlcap, III 
AAlCqIJl" Box 6767, Beltimore, Md. ., ,; 
Aeronautical Div., 4\XI Enterprise Sth~ryao, Ohio " 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. 1. 
Applied Technology Corp., 73-03 Grand Ave., Maspeth, ft. y, 
Auricord, 3&41 29thSt, Long Island City, N. Y. 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
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Avco Corp., 2630 Glendale MiIfoid Rd.; Cincinnati, OhIo, 
Barnes & Reinecke'Inc;, 351 tObio St., Chicago, III. 

,Collills Radio Ct., Da//a$; T_ 
DlgiacCorp., Ames Ct, PlainvieW, N. V. 
E1ectraid, Inc., Box 53, Cambridge, Mass. 
Farwest MIg. DIv., /ric. 32nd at124i11, S.E., Bellevue, Wash. 
Film Assocs., Inc., 4600 S. Dixie HWy., Dayton, Ohio 
Goodyear Aerospace Corp., l21D Massillon Rd., Akron, Ohio 
Honeywell, 100. Aerospace & Del. Grp., 2701 4th Ave. "8., Minneapolis,.Minn. 1 

Hughes Aircraft, Ae~ Gp., Centilllia Ave. & Teale St, Culver City, Cal. 
Jacrl Inds., Box 265, Sealold, N. Y. 
Knapton Assocs., 11 Mulberry St, Nashua, N. H. 
leckheM Aircraft Service Co., Ont IntI. Airport, Ontario, Cal. 
Ogden Technology Labs, Inc., ,100 Smnh St, Farmingdale, N. Y. 
RCA Service Co., Div. Radio Corp of America, Camden, N. 1. 
Ref.Qua1 Assocs., 18 Hamiltonst, Bound Brook, N. 1. 
Research Engineering Dlv., 12 Manheim Rd., Essex Fell~N. J. 
Sends, L G.,& Assocs., Inc., 250 Park Ave., New York, N. Y. 
Transvac Electronics, 270 Newtown, Rd., Plainview, N. V. 
Viewlex, Inc., Veterans Memorial H\Vy. & BroadwaY,'Holbrook, N. Y. . 

SERVICES. VIBRATION' SURVEYS 
AEL Inc., P.O.BOI 552, Laudale. PI. 
Associated Testl .. LaIIeratorlellnc.. 200 Route 4B, WIIJIII, N. 1 
Gnell, A Te/HyII. Co..D8IIl 14, 3481 sun Rd .• Garland, TIL 
Avco Corp., 2630 Glendale MiHord Rd •• Cincinnati, Ohio 
Detroit Testing Lab. Inc., 12800 Northend Ave., Detroit, Mich. 
GoodYear Aerospace Corp., 1210 Massillon Rd.; Akron, Ohio ' 
Hughes Aircraft, Aerospace Gp., Centinela Ave;& Teale st, Culver City, Cal. 
International Resea~h & Dev. Corp., 61SO HunHey Rd .. , Worthington, Ohio 
Lockheed Electronics Co., Route 22, WatChung, N. J. 
Mechanical Technology, Inc.. 968 A1bany.shaker Rd •• latham. N. V. 
New York Testing Labs, ,Inc., 81 Urban AVa., Westbury, N. Y. 
'Nold, Walter Co., 24 Birch Rd .• Natick, Mass. 
Ogden Technology Labs, Inc., 100 Smnh st., Farmingdale, N. Y. 
U S Testing Co., Inc., 1415 Park Ave., Hoboken, N. J. 
Westinghouse Elee. Corp., Industrial Group, Box 868, Pittsburgh, Pa. 
Wiss Janney Elslner & Assoc., 330 Pfingsten Rd., Nortilbrook, III. 
Wyle Labs., 128 Maryland St., EI Segundo, CaIW. ' 

SERViCES. WAVEFORM ANALYSIS 
AEL Inc., P.O. ,Bn 552, Lansdale, Pa. 
P~Itt/Ford Corp. C I Tiap sts., P.la\lelphla, PI. " ,' .• 
Federal Scientific Corp., 615 \'lest 131 st., New York,N. V. 
HRB-Singer, Inc., Science Park, state College, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. '& ,Teale, Sf., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern ~, fullerton. Cal. 
Loellheed Electronics Co., Route 22, Watchung, N. 1. 
Ogden Technology Labs, Inc., 100 Smith St.; Farmingdale, N. V. 
Petty Geophysical Engrg. Co., 700 Tower Bld~,San Antonio, Tex. 
Signatron, Inc., 594 Marrett, Rd., Lexington, Mas~ . 
Spectr .. Elctms .. Inc., 923 N. San Antonio Rd.; los Altos, Calif. 
Weston Inslrs. Div., Weston Instr. Inc., 614 Frellnghuysen Ave., 

Newark, N. J. 

SERVICES. WIRE CUTTING &' STRIPPING . 
l1mfIom Yfn & Calile Co., 3333 WeSl Obit st; Chicalo, III.' , 
DrIle 11ft. Ca •• N. Olcelt Ave., l/arwaad HatL,nL 
Eraser Co. inc" Box 1342, s,mase, N. Y. • .. ;............ p 2150 
InIIrcontineatal HII'IIISI & Cable Ca., 31 W. laft,.l'IainYiew, .N. Y. p 2956 . 
f.aII.Tronlcs, &225 Bllllllt, ToIedl, O~. 
Mac PaIIel Ct.. Box 5IJ27, High Poln~ N. C. 
Meson Bctras.. Inc. 388 Cottag. St, Rocllestlr,.N. Y. 
11M Indalllles I~, 1782 AIrport lilly., Tllledo, O.io 
Advancad Pacllaglng Dlv., 139 Maryland St, EI Segundo, Calif. 
Aerospace Systems, A Teledyna Co.; 1007 East 1001 st., Falrmon~ Minn. 
Aircraft & Eldtn. Specialties, Inc., 12675 W. U.s. Hwy. 36, Plainfield, Ind. 
Allen-Jones Electronics, 17171 S. Western Ave. Gardena, CalW. 
Amphenol Cadre Div., 20 Valley st., Box 150, Endicott, N. Y. 
Applied Technology Corp .• 73-03 Grand Ave •• Maspeth, N. V. 
AUas Wire & Calile Co., Inc .• 72 N. Broadway, Yonkers, N. Y. 
Auricord, 3541 29th, st, leng Island City, N. V. 
Avionics, Inc •• 1915 Bendix Dr., South Bend, Ind: 
BroxJea Ltd., Broxboume, Herts, Eng. 
C B C Industries Inc:, 2601 N. Hoviard st., Philadelphia, Pa. 
California Fine Wire Co., 33B S. Fourth St, Grover City, CaIn. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Eby Seles Co., 148-05 Archer Ave., Jamaica, N. Y. 
Electri·Wire AsseiOOlies Co .• Inc., 700 W. Virginia st, Milwaukee,' W~c. 
Bectro Specialties Corp., 370 Park Ave .• Worcester, Mass. 
Electro-S/lIndards Labs .• Inc., 3560 Northwest 34t1j st., Miami, Fla. 
Empire Electronics Co., Inc.. 60 Spruce st., Paterson, N. J. 
Emporium Specialties, Inc., 2800 East 116th st, Cleveland, Ohio 
Estes Engrg. Co., 543 West l84th si., Gardena, Calif. 
Excel specialty Corp., 6335 N. Broadway, Chicago, III. 
Glar·Ban Corp., 496 Kennedy Rd., BUffalo, N. Y., ' 
Gray Res. & Dev. Co., 150 Park Ave" E..Hartfordi Conn. 
H & SWire Cuttlng Service, Inc., 42 East 12111 st., New Yoik, N. Y. 
H.lo MIg. Corp., 1122 W. Newport, Chicago. III. 
Hobson Bros., Inc., 4940 W. Lawrence Ave., Chi~go, III. 
International Energy Conversion, Inc., 43D Kirby st, Garland, lex. 
Jansen Electronics Mfg., Inc., 2233 University Ave.,St. Paul, Minn. 
Joliet Control Corp., Maple & Benton, Box 751, loIie~ III. 
Keiser's Industries, Inc., Laumau St., Mt. Holly Springs, Pa. 
Kentrox Inds., Inc.,,8735 S.W, Canyon La., Portland, Ore. 
M-T Electronics Co •• 536 Lewelling Blvd., San leandro, Calff. 
Manger Electric Co.; Inc., W. Henry St, stamford, Conn. 
Merco Prods. Co., Inc., 1298 Sell1el Dr., Eugene, Or!!. 
Mercury E1ctrns. Corp., 339 E. Cottage PI., York, Pa. 
Mid-West Metal Products, Inc., 450 E. Donovan Rd., l<ansas City, Kens. 
Mutron Corp., 646 SUmmer. st, Brockton, Mass. 
Pacific ElectricordCo., 747 W.,Redondo Beach Blvd., Gardena, Cain. 

; Paraplegics MIg. Co •• Inc., 304,N. Yorl! Rd., BensenvUleo III. 
, Pentronics Corp., 10 Cheney St, Dorchester, Mass. 

Perfection Electronics, Inc., 73-113 Grand Ave.,. Maspel/J, N. Y. 
Parmonite Mfg. Co" 910W. Jackson Blvd:. Chicago, 11/ •. 
Potter Co., 5DO W. fjorence Ave.; IngieY\'Ood,CaIit: , 
Projects Unlimi~d, Inc •• 1926 E. Siebentlja~[ AVe." Dayton, Ohio 
Ram Meter, Inc., 1.100 HUtOO Rd., Ferndale,Mich. ' 

Seven Assocs, Inc., 568 San xavier Ave., Sunnyvale, Calif. 
- Tr~raft Producl} Corp" 1124 W. Newport, Chicago, III. 

Varied Industrial Produ$,: Inc; ,445 fifth Ave., Palerson, N. 1. 
Waters Co., Div. Flo-TI'OIIic$, 1nc.,Box 529, Rochester, Minn. 
Western E1dm. Inds., 72 N.Broadway, Yonkers, N. V. 
Wllitaker CabIa Corp. 1301 Burlington st, N. Kensas City, Mo. 
W/riIIg Services Co., 17281 Eastman st, Senta Ana, Calif .. 

SERVICES. WIRE. WRAPPING , 
lin Car,., la_Ii I, Cellpater Ave. •. WiUawGrmt, I'L .. ' p 899 
flllln:lllllllellbillamass & CaMe CI.. 31 W. 1liii, PJainY",. N. Y., p 2956 
InIarsIate EIecIr1IIIIa eor,.,107 f. VIrIIIIIII Ave., ARabtlill, Call. 
Advanced PaCkaging Dlv •• 139 Maryland st" EI Segundo. Calif. 
Amphenol Cadre Div., 20 Valley st; Box lSO, Endicott, N. Y. 
AusUn Elctrns., 450 It. firs! Ave •• Roselle, N. J. 
8roxJea Ltd., Broxbourne, Herts, .Eng.. , 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge. Mass. 
E1ectr.Wire AsseiOOlies Co., Inc •• 700 W. Virginia st,.MUwaukee, Wise. 
Electro Specialties Corp., 370 Park Ave., Worcester, MaSS. 

Estes Engrg. Co •• 543 West 184111 st., Gardena. Calif. 
Gardner·illlnver Company, Gardner Expwy., Quincy, III. 
Intelnational Energy Conversion, Inc., 43D Kirby st, Garland. TIL 
Kentrox Inds., Inc., 8735 S.W. CallJOn La., Portland, Ore. 
Lundy Elect & Systems, Inc., Robert La., Glen Head, N, Y. 
OsJlJy & Barton Co., Box 6267, Providence, R. J. 
Pastoriza Div. Analog Devices, Inc., 221 Fifth St, Cambridge, Mess. 
Potter Co., 500 W. Rorence Ave., Inglewood, Calif. 
Raytl1eon Co., Government Marketing, 141 Spring St, Lexington, Mass. 
Varied Industrial Product~ Inc., ,445 Fifth Ave., Paterson, N. J. 
Viking Industries, Inc., 21001· Nordhoff St. Chatsworth, Calif. 
Waters Co., Div. Ro-Tronles, Inc., Box 529, Rbchester, Minn. 
Western Elctm. Inds., 72 N. Broadway, Yonkers, N. V. 
Whitaker Calile Corp., 1301 Burlington st., N. l<ansas City, Mo. 
Wiring Servicos Co., 17281 Eastman st, Senta Ana, Calif. 

SERVO ANALYZERS-SEE ANALYZERS. SERVO 

SERVO CONTROLS-SEE CONTROLS. SERVO 

SERVO DAMPERS-SEE DAMPERS, SERVO 

SERVO INDICATORS-5EE' INDICATORS, 
SERVO ' 

SERVO MOTORS-SEE M~TORS. SERVO 

SERVO MULTIPLIERS-SEE MULTIPUERS, 
SERVO 

SERVO REPEATERS-SEE REPEATERS, SERVO 

SERVO SYSTEMS ' 
AIroIIu laboratories, Ioc., Soulb Servia It, PlalntleW,N. Y. 
Astrosystalll. Inc. 6 Nevada Dr •• New l/Jde Park, N. Y. ••••... P 1328 
AuIoll8li811 DeYllopment Co •• 99115 W. JllllrsOR Blvd., Culver Ci\J, card. 

P 2661 
leeiullllliristr. lac., HeUjIII DiI •• 2500 IIarbIr 1IMI •• Flllllrtoa, Calif. 
Bowmar lalllumelit Corp., 80lIO Illllllea Rd. ~ Wayae, Ind. 
aulm Watcll Co. ·Inc., £Ictrns. Div. Serve PreI\I., 81-20 Woodside Ave •• 

WlII/side.N. Y. " , ' 
Cellar DiI •• Control Data. _ W. 38th St, Mlnau,lf"lS. MnlNl. P 1n6 
Clifton Div., Marple at Broil/lIlY. ClifIIII Hplt.; PI. • .. _. ... P ~64 
CIIIIroI TechI/o., CL hlC., 41·1UStllSt, L L c., N. Y. ..... P 2663 
Drlnatz Ellllleeri .. LaIIs, Inc.. 12S3 NartIr Ave., Plalnlleld. N. L 
Dyarc lll1ru_enl cw,., 0I,r. EEiI, 115 E. BeQpap Rt, PllintleW, N. Y. 
EMR.flallloro, f. County Lirie l1li., 1IatfIore. PI. 
GAP lnn--nI Corp" 17'111111k1j1 Ave •• WlSIbufJ. N.Y. ..... P 2666 
HIMe Servo Conts., Wasttown Rd. W. Chester ne., W.Chester, PI. 

. P 2667 
/lJ/lrid Systalll Carp. 95 Ternce Hall A .... aerUnlten, Mass. 
fMC Magna/leI Carp. baiera Div •• 570 Maill St. Wlllbll/Y, N. Y. 
IMC _etic Corp. lhstenI Div.; _ Wllbr A .... Maywoed, Calif. 

P 1745 
ladllltrlal Contral CD., Ceatral Are. at P)aelawn. Farmillgdale, N. Y. 

IIeIric Sysltlns Carp.,' 738 N. B.al St, Flit IYaIteII 8mb, Fla. 
,P 2668 

North AUalie Indillllies Inc., 210 Terminal Dr. PlaiIYl." N. Y. P 1452 
ParHam Inc., 3U17-£. les HenulllS St, Cern,ton. Cal. 
PIma IlHarch 1nc.,48 UmnA .... WestbalY, N. Y. • , .. .. • P 1460 
Pracisloo IlecUnlslls CarP:. 44 Breok/JI An .• Westflury, N. Y. P 2671 
ScItIIIIfII.AtIaII/lI /Qc.,Bu 13854, AtJanta, GL 
Serve Dm/lflme.t Carp., 2 Willis Ct, HIc~IIIt, N. Y •..••.•. , p 26n 
SIopr CD., Diebl DIv •• Flademe An •• StminII", N. 1 

. staIIl .. Instr •• 78 f. Seclillf Sl. Mlneala, N. Y. 
I Saplrlll MIl. .. Iw. Carp., 3&87 20~ Ave., L I. C., N. Y. ..•. P 2673 

TIIatIlnIll'llllnlCorp:,FalrfleM,N.I ..................... P 1512 
TroDlllllpatlcs fIc.. 134-25 Herllern BIYI •• Rushinr. N. Y. P 2675-'1I.n 
UnHltz.DIctie Corp..3f11181Y11ituy AYI."IIatHen, CIIII. ..... : p 1249 
Varnitrol Carp. 59 Central Ave •• FIIIIII-.ule, N. Y. ...••..... P 2683 

, W,sfH.Translcoil ClIRpaaellb Oil •• Wen:uter. PI. .•....•... ,P 2678 
AMBAC lads. Inc., ,900 Old Country Rd., Garden City, N. Y. .0 

Ailis, Louis Co., Div. Litton Inds., 427 E. Stewart st, Milwaukee, Wisc. 
American Chain & Cable Co., Box 1629, Waterbll/Y, Conn. 
American Electronics, Inc.. 1600 E. Valencia Dr., Fullerton, Calff. 
Analog General Corp., 7 Nell Ct., Oceanside, N. Y. 
Andrew Corp., 10500 West 153 St. Orland Park, III. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Austin Elctrns., 450 W. First Ave., /IOIelle, N. J. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
AviaHon Elec., Ltd., 200 Leurentien Blvd., Montrelll" Que .• Can. 
IlaIco, Inc., 80 Second Street Pike, Southampton, pa; 
Bendix Corp:, Right & EngIne Inslrs. DIv.; S. Montrose, Pa; 
Bendix Corp., Navigation & Control Div., TeterbOro, N. j; 
Canoga £iectronics Corp., 8966 Comanche, 'Chatsworth,Calff, 
Carbonara, Victor E., InSlr. Engrg. Labs., 90 Hi(bor Rd., Port Washington, N. Y. 
Ghristlan Precision MIg. Co., Inc., 12111 & Federal sts.. Caniden, N. 1. 
Colnns Radio Co., Dalles, Texas . 
Consolidated Ohmic illlvl~ 115 Old Country Rd., Carie PIace;N. Y. 
Data Disc, Inc., Display Dlv., 2626 HanoVer st., ,alo AlIiJ, CalR. 



tMH Div., Hox 223, Princeton, N. J. 
Bectronic Services, Inc., 1158 Fitzgerald Ave., San Francisco, Cali1. 
Farrand Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Goerz Optical Co., Inc., 301 Alpha Dr., Pittsburgh, Pa. 
Goldak Co., Inc., 1101·A Air Way, Glendale, Calif. 
Golden, I. Corp., 1054 38th St., Brooklyn, N. Y. 
Goody,ar Aerospace Corp., 1110 Massillon Rd., Akron, Ohio 
H H Controls Co., Inc., 16 Frost St., Arlington, Mass. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Henschel Corp., 14 Cedar St, Amesbury, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hydro·Aire Div., 3000 Winona Ave., Burbank, Calif. 
Inland Motor Corp. of Va., 501 First St., Radford, Va. 
Instrument Div., Sanders Assoes., Inc., Grenier Field, Manchester, N. H. 
Keltron Corp., 115 Crescent St., Waltham, Mass. 
Kinetic Instr. Co., 1071 linwood St., Brooklyn, N. Y. 
Kistler Instrument Co., 8967 Sheridan Dr., Clarence, N. Y. 
Knapton Assocs., 11 Mulberry St, Nashua, N. H. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3l7l S. Bundy Dr., Santa Monica, Calif. 
Lear Siegler, Inc., Power Equip. Div., 17600 Broadway, Cleveland, Ohio 
link Group, Singer·General Precision, Inc., Binghamton, N. Y. 
Luft Instruments, Inc., Old Winter St., lincoln, Mass. 
McFadden Electronics Co., 8953 S. Atlantic Blvd., South Gate, Calif. 
McMaster Products Corp., 4100 W. Victoria Ave., Chicago, III. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Millitest Corp., 88 Madison Ave., Hempstead, N. Y. 
Moog, Inc., Box 8, E. Aurora, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
National Water lilt Co., 2220 Palmer Ave., Kalamazoo, Mich. 
Northern Precision LaDs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Reflex Controls Corp., 15 Stepar PI., Huntington Sta., N. Y. 
Sequential Information Sys., Inc., 66 Saw Mill River Rd., Elmsford, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Solatron Enterprises, 421 E. Beach Ave., Inglewood, Calif. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 
Sperry Marine Sys. Div., Rte. 19 North & Hydraulic Rd., Charlottesville, Va. 
Stop Components Inc., 100 Commercial St., Freepor~ N. Y. 
Sunbeam Electronics,'Box 8364, Ft. Lauderdale, Fla. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Sweo Assocs. Inc., 465 Convention Way, Redwood City, Calif. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Ten Bosch M., Inc., Vermilyea St., Pleasantville, N. Y. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
USM Corp., BI Bay State Rd., Wakefield, Mass. 
Vaetric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Vari-Ohm Electronics, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Warner Electric Brake & Clutch Co., Beloit, Wisc. 
Westamp, Inc., 154115th St., Santa Monica, Calif. 
Weston Hydraulics, 7500 Tyrone Ave., Van Nuys, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

SERVO TESTERS-SEE TESTERS, SERVO 

SHAFT COUPLINGS-SEE COUPLINGS, SHAFT 

SHAFT ENCODERS-SEE ENCODERS, 
SHAFT POSITION 

SHAFTS & ADAPTERS, FLEXIBLE-ALSO SEE 
COUPLINGS. SHAFT 

HelHronics Corp., 916 McCarter Hwy., Newark, N. J. ......... p 1220 
Jan Hanlware Mfg. Co., Inc., 47·27 36th St., Long Island City, N. Y. p 2670 
Millen, James, Mfg. Co. Inc., 150 Excbange St, Malden, Mass.. p 1174 
S.E.C.S., Inc., 19-58 38th St., Long Island CHy, N. Y. 
Sterling Instr., 76 E. Second St., Mineola, N. Y. . .. .... .. .. p 1767 
Abbott Products, Inc., 14·10 123rd St., College Point, N. Y. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Bendix Corp., Fluid Power Div., 111 Seward Ave., Utica, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Britec Ltd., 17 Charing Cross Rd., London, W.C. 2, Eng. 
Farrand Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Philmore Mfg. Co., Inc., 130-01 Jamaica Ave., Richmond Hill, N. Y. 
Stop Components Inc., 100 Commercial St., Freeport, N. Y. 
Stow Mfg. Co., 101 Shear St., Binghamton, N. Y. 
Techni-Tool, Inc., 1116 Arch St., Philadelphia, Pa. 
VemalineProds.Co .• Inc., 455 W. Main St., Wyckoff, N. J. 
Zephyr Mfg. Co., 101 Hindry Ave., Box 759, Inglewood, Calif. 

SHAFTS. RIGID-ALSO SEE COUPLINGS, 
SHAn 

Jan Hardware Mfg. Co., Inc., 47-27 36th St., Long Island City, N. Y. 
Precision MeChanisms Corp., 44 Brooklyn Ave., Westbury, N. Y. 
S.E.C.S., Inc., 19-58 38th St, Long Island CHy, N. Y. ......... p 1234 
Sterling Instr., 76 E. Second St., Mineola, N. Y. . . . . . . . . . p 1767 
Abbott Products, Inc., 14·10 113rd St., College Point, N. Y. 
Advance Gear & Machine Corp., 5851 Holmes Ave., Los Angeles, Calif. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Dynamic Gear Co., Inc., 4571 N.W. 8th Ave., Ft. Lauderdale, Fla. 
Keystone Elctms. Corp., 49 Bleeker St., New York, N. Y. 
Mechanical Technology, Inc., 96B Albany-Shaker Rd., Latham, N. Y. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Torrington Co., Box 1008, Torrington, Conn. 

SHAFTS, THREADED 
Daburn Eletrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. 
Helitronies Corp., 916 McCarter Hwy., Newark, N. I. . p 1220 
Jan Hardware Mfg. Co., Inc., 47·27 36th St., Long Island City, N. Y. 
Sterling Instr., 76 E. Second St., Mineola, N. Y. . ......... p 1767 
Abbott Products, Inc., 14·10 123rd St., College Point, N. Y. 
Advance Gear & Machine Corp., 5851 Holmes Ave., Los Angeles, Calif. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Granite State Machine Co., Inc., 114 Jolielte St., Manchester, N. H. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Star Stainless Screw Co., Box 111, Totowa, N. J. 
Torrington Co., Box 1008, Torrington, Conn. 

SHAKE TABLES-SEE VIBRATION TEST 
SYSTEMS 

SHELLS, ENCAPSULATION-SEE CUPS, 
ENCAPSULATION 

SHELTERS, OUTDOOR EQUIPMENT-SEE 
LABORATORIES. MOBILE & FIELD 

SHIELDS, CATHODE·RAY TUBE 
Arnold Engineering Co., Box G, Marengo, Ill. .......... p 1213 
Inter·Technical Group Inc., Box 23, Irvington·on-Hudson, N. Y.. p 1221 
Jan Hardware Mfg. Co., Inc., 47·27 36th St., Long Island City, N. Y. p 2911 
Millen, James, Mfg. Co. Inc., 150 Exchange St, Malden, Mass. 

p 1226,1227 
Perfection Mica Co., 740 Thomas Dr., Bensonville, III. ....... p 1224 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Allegheny Ludlum Steel Co., H. W. Oliver Bldg., Pittsburgh, Pa. 
Amuneal Mfg. Corp., 1042 W. Jefferson St., Philadelphia, Pa. 
Celco, 70 Constantine Dr., Mahwah, N_ J. 
Fansteel Inc., One Tantalum PI., N. Chicago, III. 
Liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. J. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Russell Inds., Inc., 96 Station Plaza, Lynbrook, N. Y. 

SHIELDS, COIL 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. ... p 724, 725 
Millen, James, Mfg. Co. Inc., 150 Exchange St, Malden, Mass. .. p 1226 
Miller, J. W., Co., 5911 South Main St., Los Angeles, Cal. 
Ptrfection Mica Co., 740 Thomas Dr., Bensonville, III. ....... p 1224 
UnHed Transformer Co., 150 Varick St., New York, N. Y. 
Barnes Metal Products Co., 4425 West 16th St., Chicago, III. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. J. 
Lash Labs., 6151 Mission Gorge Rd., San Diego, Calif. 
Magnetic Metals Coo, Hayes Ave. at 21st St., Camden, N. J. 
Mirra Aluminum Co., Manitowoc! Wise. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 

SHIELDS. CORONA 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Ceramaseal, Inc., Box 15, New Lebanon Ctr., N. Y. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Isolation Products, 1387 Adele Ave., Mountain View, Calif. 

SHIELDS, ELECTROSTATIC-SEE SHIELDS, 
TUBE 

SHIELDS, HEAT-SEE TUBE HEAT DISslPATORs 

SHIELDS. INDICATOR LIGHT 
Precision Paper Tube Co., 1033 S. Noel Ave., Wheeling, III. 
Farwest Mfg. Div., Inc., 32nd at 124th, S_E., Bellevue, Wash. 
Resinite Corp., 1047 S. Noel Ave.', Wheeling, III. 

SHIELDS, MAGNETIC 
Arnold Engineering Co., Box G, Marengo, III •........ _ .... _.. p 1213 
G-L Industries, Inc., G-L Elctm. Div., 300 Harvard Ave., Westville, N. J. 
Inter-Technical Group Inc., Box 23, l"ington·on·Hudson, H. Y. . p 1221 
International Elctrn. Re~ Corp., 135 W. Magnolia Blvd., Burban~ Cal. 

p 2520 
Jan Hardware Mfg. Co., Inc., 47·27 36th St, Long Island CHy, N. Y. p 2911 
Millen, lames, Mfg. Co. Inc., 150 Exchange St., Malden, Mass. .. p 1226 
Perteetion Mica CD., 740 Thomas Dr., Bensonville, III. p 1224,1225 
Technical Wire Products, Inc., 129 Dermody St, Cranford, N. J. 
Tohoku Metallnds., Ltd., 13·10, 7-Chome, GinIa·Chuo·ku, Tokyo, Japan 
United Transformer Co., 150 Varick St., New York, N. Y. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Aircraft & Elctrn. Specialties, Inc., 12675 W. U.S. Hwy. 36, Plainfield, Ind. 
Allegheny Ludlum Steel Co., H. W. Oliver Bldg., PittsburgH, Pa. 
Amuneal Mfg. Corp., 1041 W. Jefferson St., Philadelphia, Pa. 
Ceramic MagnetiCS, Inc" 87 Fairfield Rd., Fairfield, N. J. 
Chemical Micro Milling Co., Box 770, Camden, N. J. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Eldre Components, Inc., 1139 University Ave., Rochester, N. Y_ 
Electro-Nuclear Labs., Inc., 115 Independence Dr., Menlo Park, Calif. 
Estes Engrg. Co., 543 West 184th St., Gardena, Calif. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. J. 
Lash Labs., 6151 Mission Gorge Rd., San Diego, Calif. 
Lectro Magnetics Inc., 6056 W. Jefferson Blvd., Los Angeles, Cal. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. J. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Micro Science Assocs., 1174 Mora Dr., Mountain View, Calif. 
Penmaluster, Inc., lB44 N. Keystone St., Burbank, Calif. 
Ray Proof Corp., Keeler Ave., Norwalk, Conn. 
Russelllnds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Suckle Corp., Suckle & National Hwys., Pennsauken, N. J. 
Westinghouse Elec. Corp., R.D. #1, Box 45, Blairsville, Pa. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

SHIELDS, NUCLEAR RADIATION 
Vitloreen tnstr. DiY., 10101 Woodland Ave., Cleveland, Ohio 
American Nuclear Corp., Box 416, Oak Ridge, Tenn. 

SHIELDS, TUBE 

Baird-Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Beckman Instrs., Inc., Scientific Instrs. Div., 1500 Harbor Blvd., Fullerton, Cal. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit, Mich. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Division Lead Co., 7741 West 61st PI., Summit, III. 
Franklin Fibre-Lamitex Corp., 901-905 East 13th St., Wilmington, Del. 
General Nuclear Corp., 1640 Park Ave., New York, N. Y. 
Jenaer Glaswerl< Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Kennametal Inc., Lloyd Ave., Latrobe, Pa. 
Lectro Magnetics Inc., 6056 W. Jefferson Blvd., Los Angeles, Cal. 
Nuclear Data, Inc., 100 W. Golf Rd., Palatine, III. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Measurements Corp., 2460 N. Arlington Ave., Indianapolis, Ind. 
Nuclear Research Corp., Street Rd. & 2nd st. Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
OptiCS for Industry, Inc., 1919 N. Buffum St., Milwaukee, Wisc. 
Packard Instrumen1 Co., Inc., 1100 Warrenville Rd., Downers Grove, III. 
Penberthy Div., 6701 Maynard, S., Seattle, Wash. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Ray Proof Corp., Keeler Ave., Norwalk, Conn. 
Raybestos·Manhattan, Inc., 61 Willett St., Passaic, N. J. 

SHIELDS, R·F- , 
ALSO SEE GASKETS, SHIELDING, R·F 

APM-Hexseal Corp., 44 Honeck St., Englewood, N. J. ......... p 2687 
California Instrs. Corp., 3511 Midway Dr., San Diego, Calif. 
Chomerics, Inc., 85 Mystic St., Arlington, Mass. .. p 1639, 1641, 1642 
Honeywell Test Instruments Diy., Box 5227, Denver, Colo. 
Instrument Specialties Co., Inc., 254 Bergen Blvd., Little Falls, N. J. 
International Elctrn. Res. Corp., 135 W. Magnolia Blvd., Burbank, Cal. 

, p 2520 
McLean Engineering Labs, 70 Washington Rd., Princeton Junction, N. J. 

p 1253 
Metex Corp., 970 New Durham Rd., Edison, N. J. 

p 1229,1230,1232,1233 
Perfection Mica Co., 740 Thomas Or., Bensonville, III. p 1224 
Technical Wire Products, Inc., 129 Denmody St, Cranford, N. J. p 1235 
Vector Eletlronic Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. 
Allaco Prods., 130 Wood Rd., Braintree, Mass. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Braun, H. Tool & Instr. Co., 140 Fifth Ave., Hawthorne, N. J. 
Breeze Corps., Inc., 700 Uberty Ave., Union, N. J. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Custom Components, Inc., P.O. Box 248, Caldwell, N. J. 
Custom Materials, Inc, Alpha Indl Park, Chelmsford, Mass. 
Electro Magnetic Filter Co., 131 S. Whisman Rd., Mountain View, Calif. 
Electronized Chemical Corp., S. Bedford St., Burlington, Mass. 
Emerson & Cuming, Inc., 869 Washington St., Canton, Mass. 
Estes Engrg. Co., 543 West IB4th St., Gardena, Calif. 
Evaporated Coatings Inc., 79B Welsh Rd., Huntingdon Valley, Pa. 
Glenair, Inc., 1111 Air Way, Glendale, Calif. 
Hoffman Engrg. Co., 9th & Tyler Sts., Anoka, Minn. 
Kentucky Metals, Inc., 3104 S. Preston St., Louisville, Ky. 
Lash Labs., 6152 Mission Gorge Rd., San Diego, Calif. 
Lectro Magnetics Inc., 6056 W. Jefferson Blvd., Los Angeles, Cal. 
Uberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Lindgren, E. A. & Assoc., 4515-17 N. Ravenswood Ave., Chicago, III. 
Micro Science Assocs., 2174 Mora Dr., Mountain View, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
Ray Proof Corp., Keeler Ave., Norwalk, Conn. 
Russelllnds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Shielding Corp., 345 New Albany Rd., Morristown, N. J. 
Thermatron Div., Willcox & Gibbs, 1040 Ave. of the Americas, N. Y., N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Topatron, Inc., Box 967, Costa Mesa, Calif. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

SHIELDS. SWITCH 
Metex Corp., 971) New Durham Rd., Edison, N. J. . . ... p 1229 
Technical Wire Products, Inc., 129 Dermody St., Cranford, N. J. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Lectro Magnetics Inc., 6056 W. Jefferson Blvd., Los Angeles, Cal. 

SHIELDS. TRANSFORMER 
Arnold Engineering Co., Box G, Marengo, III. . . . . . . . . . . . .. .. p 1213 
Dougtas Microwave CD., Railroad PI., Mamaroneck, N. Y. 
G-L Industries, Inc., G·L EltIrn. DiY., 300 Harvard Ave., WestVille, N. J. 
Inter-Technical Group Inc., Box 23, Irvington·on·Hudson, N. Y. . p 1221 
Jan Hardware Mfg. Co., Jne., 47·27 36th St., Long Island City, N. Y. 
Perfection Mica Co., 740 Thomas Dr., Bensonville, III. ....... p 1224 
United Transformer Co., 150 Varick St., New York, N. Y. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. 
Allegheny Ludlum Steel Co., H. W. Oliver Bldg., Pittsburgh, Pa. 
Amuneal Mfg. Corp., 2041 W. Jefferson St., Philadelphia, Pa. 
Barnes Metal Products Co., 4415 West 16th St., Chicago, III. 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. J. 
Lash Labs., 6151 Mission Gorge Rd., San Diego, Calif. 
Lectro Magnetics Inc., 6056 W. Jefferson Blvd, Los Angeles, Cal. 
MSL Steel Co., 3912 W. McLean Ave., Chicago, III. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. J. 
Russelllnds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Wells Elctrns. Inc., 1701 S. Main St., South Bend, Ind. 

SHIELDS, TUBE 
Amphenol Connector Div., 2801 S. 25th Ave., Broadview, III. p 83B 
Arnold Engineering Co., Box G, Marengo, III •...... ' ... P 1213 
Cinch Mfg. Co., 1501 Morse Ave., Elk Grove Village, III. 
Eby, H. H. Co., 4701 Germantown Ave., Philadelphia, Pa. . . . . . . . p 896 
Honeywell Test InStruments Div., Box 5227, Denver, Colo. 
International Elctrn. Res. Corp., 135 W. Magnolia Blvd., Burbank, Cal. 

P 2520 
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SHIELDS, TUBE (Cont'dl 

Jan Hardware Mfg. Co., 100., 41·2136th St., LOllllsland City, N. Y. p 2911 
Millen, James, Mfg. Co. Inc., 150 Exchange St., Malden,Mass. .. p 1226 
Perfection Mica Co., 140 Thomas Dr., Bensonville, III. ....... P 1224 
Waldom Electronics, Inc., 4633 West 53rd St. ChicaRo. III. 
Ainslie Corp., 531 Pond St., S. Braintree, Mass. • 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Amuneal Mfg. Corp., 2042 W. Jefferson St., Philadelphia, Pa. 
BarnesMetal Products Co., 4425 West 16th St., ChicaRO. III. 
Braun, H. Tool & Instr. Co., 140 Fifth Ave., Hawthorne, N. 1. 
Collins Radio Co., Dallas, Texas 
Eby Sales Co., 148.05 Archer Ave., Jamaica, N. Y: 
Kinetron Corp., 1416 Roller Rd., Asbury Park, N. J. 
Lash Lab~, 6152 Mission Gorge Rd., San. Diego, Calif. 
Magnetic Metals Co., Hayes Ave. at 21st St. Camden. N. 1. 
Mirra Aluminum Co., Manitowoc, Wisc. 
Oneida Electronic Mfg. Co., 643 N. Cottage St., Meadville, Pa. 
Russelllnds., Inc., 96 Station Plaza, lynbrook. N. Y. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave .. Warren. Pa. 
Waterbury Pressed Metal Co., 407 Brookside Rd., Waterbury, Conn. 
Zippertubing Co., 130110 S. Broadway, los Angeles, Calif. 

SHIELDS, WIRE-SEE BRAID. CABLE & WIRE 
SHIELDING 

SHIFTERS. PHASE. MICROWAVE 
ARRA, 100. 15 Harold Ct., Bayshore, N. Y. . . . . . . p 1646 
E & M ·Laboratories, 5388 SierlilllCenter Dr., Westlake Village, Cal. 

p 1664 
Frequency Engineerilll Labs, P.O. Box 521, Farmingdale, N. I. 
Measurement Specialties Lab., Inc., 14532 Erwin St., Van Nuys, Calif. 

p 1685 
Microwave Devices Div., Bendix Corp., Hurricane Rd., Franklin, Ind. 

p 1656 
OK! Elctrns. of America Inc., 500/506 S.E. 24th St., Fl. Lauderdale, Fla. 
Portchest.r Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Rayen Bectronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Sclentific·Atlanta Inc., Box 13654, Atlanta,. Ga. 
Yector Industries, 821 San Antonio Rd., Palo Alto, Calif. 
WaveliPe Inc., Box 118, West Caldwell, N. I. 
Weinschel EIIlII. CD. Inc., P.O. Box 571, GaithersburR, Md. 
Addington Labs., Inc., 1043 DiGiulio Ave., Santa Clark, Calif. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains. N. J. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Coax Devices, Inc .. Box 234-EEM, Chelsea, Mass. 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 Border St., East Boston, Mass. 
Core·Tronics Inc., 241 N. Day St., Orange, N. 1. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North BerRen, N. J .. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston. Conn. 
Electronic Std, Corp. of Amer., 1426-30 W. Front St .. Plainfield. N. 1. 
Elpac RF/Microwave, 18651 Von Karman Ave .. Irvine. Calif. 
Ferrotec, Inc.; 80 Bridge St., Newton, Mass. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
I·Tel, Inc., 10504 Wheatley St, Kensington, Md. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
Maury Microwave Corp., 8610 Helms Ave., CucamonRa, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Merrimac Research & Development, Inc., 41 Fairlield PI., W. Caldwell, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham HRts .. Mass. 
Microwave Div., Sanders Assocs., Inc., ledRe St.. Nashua, N. H. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Omega Labs., Inc., Haverhill St., Rowley, Mass. 
Prodelin, Inc., Box ]3], Hightstown, N. 1. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., .1755 Old Meadow Rd., McLean, Va. 
RCA, Defense Elctrn. Prods., Marne Hwv .. Morristown. N. I. 
Ramcor, Inc., 270 E. Pulaski Rd., HuntiQgton, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube Oiv., 141 SprinR St., lexinRton, Mass. 
Reeve Elctrns.,'lnc., 6a!·EEM·W. lake St., Chicago. III. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Sage Labs. Inc., Instr. Oiv., 14 Huron Dr., Natick, Mass. 
Sedco Systems, Inc., 130 Schmitt Blvd., FarminRdale. N. Y. 
Sperry Microwave Elctns. Div., Box 4648, Clearwater, Fla. 
Sylvania Electric Prod., Inc., Elctrn. Sys .. 40 Sylvan Rd., Waltham, Mass. 

.Victor, R. F. & Microwave Co., 38 W. Water St., Wakefield, Mass. 
Wheeler Labs, Inc., 122 Cutter Mill Rd .. Great Neck. N. Y. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

SHinERS. PHASE, R·F 
ARRA, Inc., 15 Harold Ct., Bayshore, N. Y. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Aritech Corp., "0 Lincoln St., BrigMon, Mass. . . . . . . . P 1285 
Clifton Div., Marple at Broadway, Clifton Hlhts., Pa. 
Douglas Microwaye Co., Railroad PI., Mamaroneck, N. Y. P 1658 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohio. . . . . .. P 1367 
Narda Microwave Corp., Plainview, N. Y. 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. P 1046 
Portchester Inslr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Singer Co., Diehl DiY., Finderne Ave., Somerville, N. 1. 
Torot.I,lnc., 13402 South ?.1 Highway, Grandview, Mo. 
Welnsehel Engrg. Co. Inc., P.O. Box 571, Gaithersburg, Md. 
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Acton laboratories, Inc., 53) Main St., Acton, Mass. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Cardwell Condenser Corp., 80 E. Montauk Hwy., Lindenhurst, N. Y: 
Collins Radio Co., Dallas, Texas -
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass. 
General Microwave Corp., 155 Marine St, Farmingdale, N. Y. 
Gremar, Inc., 10 Micro Dr., Woburn, Mass. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mas~ 
Meca Electronics, Inc., 459 E.Main St., Denville, N. I. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Micro State flectronics, 152 floral Ave., Murray Hill, N. I. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Nilsen Mfg. Co., Box 127, 920 Hwv. 27, Haines City, Fla. 
Prodelin, Inc., Box 131, Hightstown, N·. J. 
RF Systems, Inc., 155 King St, Cohasset, Mass. 
RMS Engineering, Inc., 486 14th St., N.W., Atianta,Ga. 
RCA, Defense Elctrn. Prods .. Marne Hwv .. Morristown, N. 1. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham. Mass. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Victor, R. F. & Microwave Co., 38 W. Water St .. Wakefield, Mass. 
Videon Corp., 140 E. Main St., Huntington, N. Y. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

SHIFTERS. PHASE 60/400 CPS 
AlHech Corp., "0 Lincoln St, Brighton, Mass •... _ . . . . .. ... P 1285 
Dllloni.s Co., 100., 4800 Evanswood Dr., Columbus, Ohio. . . . . . . P 1367 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 

P 2668 
fndustrial Test Equip!. Co., 20 Beechwood AVI., Port WasbinRton, N. Y. 

p'1405 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
Theta Instrument Corp., Fairfield, N. I ............... : . P 1514 
Aetna Elctms. Corp., Readington Rd., N. Branch, N. J, 
Bendix Corp., A1ght & Engine Instrs. Div., S. Montrose, Pa. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City. Cal. 
Knopp, Inc., 1307 66th St., Oakland, Calif. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
States Co., 19 New Park Ave., Hartford, Conn. 

SHIPPING CONTAINERS-SEE CONTAINERS. 
METAL & FIBERGLASS SHIPPING 
fRE.USABLE) 

SHOCK MOUNTS-SEE .MOUNTS. SHOCK 

SHOCK TESTERS-SEE TESTERS. SHOCK 

SHORTING BARS-SEE BARS. SHORTING 

SHREDDERS. PAPER-SEE PAPER SHREDDERS 

SHRINKABLE PLASTICS & ELASTOMERS-SEE 
CAPS. FORMS & TAPES. HEAT 
SHRINKABLE-ALSO SEE TUBING. HEAT 
SHRINKABLE 

SHUNTS. METER 
Electronic Precision Components Corp., 2 Brookdale PI., Mt. Vernon, N. Y. 

P 2375 
Empro Mfg. Co., Inc., Box 26064, Indianapolis, Ind. ......... P 1382 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 1389 
Holt Instrument Labs, P.O. Box 230, Oconto, Wise. ......... P 1398 
Hoyt E1ectricallnstr. Works lot:, 42 Carleton St., Cambridge, Mass. 

P 1350,1351 
lanco Corp., 3111 Winona Ave., Burbank, Calff. ..... ... ... P 2738 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. .... P 2397 
Rustrak Instr. Oiv., Gulton Inds. Inc., Municipal Airport, Manchester, N. H. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, III. 
Singer Co., Instrumentation Dir., 915 Pembroke St, Brid~eport, Conn. 
Tel Labs, Inc., 1050·1060 Second St .. Manchester, N. H. 
Triplett Electrlcallnstr. Co., 280 Harmon Rd., Bluffton, Ohio 
Wacline Inc., 35 S. St Clair St., Dayton, Ohio . . . . . . . . . . . . . P 1528 
Westinghouse Elec. Corp., Relay·lnstr. Dir .. Plane & Oran~e Sts .. Newark. N. I. 
A & M Instrument, Inc., Community Dr .. Great Neck, N. Y. 
A.O.I.P., 23 PI, Jeanne d'Arc, Paris, France 
Empro Mfg. Co., Inc .. Box 25064, Indianapolis. Ind. 
English Elec. Co., ltd., Engl~h Elee. House Strand, london, W.C. 2, Eng. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Ram Meter, Inc., 11110 Hilton Rd., Ferndale, Mich. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont. Can. ' 
Sunshine Seientiiic Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. I. 
Yewter Corp .. 1885 Palmer Ave., larchmont, N. Y. 

SHUTTERS. MICROWAVE 
Microwave Cavity Labs, Inc., 10 N. Beach Ave., La Gran~e, III. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
Vector Industries, 821 San Antonio Rd .. Palo Alto, calif. 
Wave line Inc., Box 118, West Caldwell, N. I. . 
Airtr\ln Div., litton Industries, 200 E. Hanover Ave" Morris Plains, N. 1. 
Alpha Industries, Inc., 381 Elliot St.. Newton Upper Falls. Mass. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Guide Industries, Inc., 11855 Wicks St, Sun Valley, Calif. 
Herley Inds .. Inc., 175 Eileen Way. Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 

Magnion, Inc., 144 Middlesex Tpke., Burlington, Mass. 
Meridian Metalcraft, Inc., 8739 S, Millergrove Dr., Whittier, Calif. 
Melcom, Inc., 76 lafayette St., Salem, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., .Needham Hgts .. Mass. 
Microwave labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

SIGNAL AVERAGERS-SEE 
AVERAGERS. SIGNAL 

SIGNAL CONDITIONERS & EQUIPMENT 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
ArHech Corp., t30 Lincoln St., Brighton, Mas~ 
Astrodata, Inc., 240 LPaiais Rd., Anaheim, Calff. p 2838 
Astrosystem~ Inc., 6 Nevada Dr., New Hyde Park, N. Y. ... p 762, 1328 
California Instibments Corp., 3511 Midway Dr., San Diego, Calff. 
Calnornia Sys. Comp., Inc., 9176 Independenc., Chatsworth, Cal. 
Clevite Corp., Brush Insts. Div., 31th & Perkins, Cleveland, Ohio 

P 1563-1568 
Data Device Corp., Dept. 17, 100 Tech Sl. Hicksville, N. Y. .. p 522,776 
Ectron Corp., 8010 En~neer Rd., San Diego, Calif. .......•.. P 527 
Elcor Div., Hall~urton Co., 2431 Linden Lane, Silver Spring, Md. P 1919 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. . . . . . . . . . P 2470 
Fifth Dimension Inc., Box 483, Princeton, N. J. 
Gamma Scienti~c, Inc., Dept. 301, 2165 Kurll St., San Diego, Calif. 

Helix Research Assocs., Inc., 8384 Hercules St .. La Mesa. Calif. 
Honeywell Test Instruments OiY., Box 5221, Denver, Colo. . ... 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. 
INCOR Instrumentation Amplifiers & Supplies, Inc .. 

P 1778 
P 2790 
P 1403 

29 Newtown Rd., Plainview, N. Y. ..... . . . . . P 1404 
IIhaco Inc., 135 W. Clinton St., Ithaca, N. Y. . .•....• : . • P 532,533 
London Co., 811 Sharon Dr., Westlake, Ohio 
Natel E1clrn. Industries, Inc., 1129 Gerald Ave., Van Nuys, Calif. P 789 
Newport Labs., Inc., 630 E. Young St., Santa Ana, Calif. 
Non·Linear Systems, Inc., Box N, Del Mar, Calif. 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio .....•......... p 1455 
Philbrick/Nexus Research, 11 Allied Dr. at Rle. 128, Dedham, Mass. 

p539 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. I. 
Princeton Applied Research Corp., Box 565, Princeton, N. J. . . . . P 1471 
Solid State Elctrn. Corp., 15321 Rayen St. Sepulveda, Cal. ... P 2793 
SteParmetrics, 416 E. Cota St., Santa Barbara, Calif. P 2794,2795 
Takeda Riken Ind. Co. Ltd., 1·32·1 Asahi·cho, Nerima-l!u, Tokyo, lap. 
Tele-5lgnal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Transmagnetics Inc., 134-25 Northern Blvd., flushing, N. Y. 
Unholll·Dickie Corp., 3000 Whitney Ave., Hamden, Conn. ..... P 1248 
Vollron Products, Inc., 403 S. Raymond AYe., Pasadena, Calif •. ' p1521 
A.R.F. Products, Inc., Gardner Rd., Raton, N, M. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
B & F Instruments Inc., Cornwells Hgts., Pa. 
BtH Electronics Inc., 42 Fourth Ave., Waltham, Mass. 
Bay laboratories, Inc., 20160 Center Ridge Rd., Cleveland, Ohio 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell & Howell Co., 1400 S. Shamrock St., MonroVia, Cal. 
Bendix Corp., Instruments & life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
8ionic Instruments, Inc., 221 Rock Hili Rd., Bala Cynwyd, Pa. 
Bristol Co., Box 1790. Waterbury, Conn. 
Bytrex, Inc., 223 Crescent St., Waltham, Mass. 
C·E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Canoga Eleclronics Corp., 8966 ComanChe, Chatsworth, Calif. 
Cimron Ojv., 1152 Morena Blvd., San Diego, Calif. 
Consolidated Ohmic Devices, lJ5 Old Country Rd., Carle Place. N. Y. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Defense Elctrns., Inc., Rockville, Md. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Dynisco, Div. Microdot Inc., 20 S. West Park, WestWOOd, Mass. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EDP Corp., Box 6485, OrlandO, Fla. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
Endevco, 801 S. Arroyo Pkwv., Pasadena, Calif. 
Fisher-Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Foxboro, Foxboro, Mass. 
General Atronics Corp., Military Elctrns. Div., 1200 E. Mermaid la., Phila., Pa. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Gilway Co., Electronics Div., Box 584, Newburyport; Mass. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Hartman Systems Co., Inc., 360 WolfRd., Huntington Sta" N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Ikor, Inc., N. W. Ihdustrial Pk., Burlington, Mass. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Lear Siegler, Inc., 3171§."Bundy Dr., Santa Monica. Calif. 
lear Siegler, Inc., Elctm. Instr. Div., 714 N. Brookhurst St., Anaheim. Cal. 
lockheed Aircraft Service C .... Ont. Inti. Airport, Ontario, Cal. 
Lynch Communication Systems, 695 Bryant St., San Francisco, Calif. 
MB Electronics, Box 1825, New Haven, Conn. ' 
Marathon Instruments Div., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Micro·Strain, Inc., Spring City, Pa. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Novatronics, Inc./ Box 878, Pompano Beach, Fla. 
Nytron, Inc., 795' San Antonio Rd., Palo Alto, Calif. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Hawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Reliance Elee. Co., 24701 Euclid Ave., Cieveland, Ohio 
Roches!er Instr. Systems, Inc., 275 N. Union St.,. Rochester,N. Y. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Scientific Measurements, Inc .. 9701 N. Kenton. Skokie. III. 



Sigma Sys. Corp., 1703 Oak lawn Ave., Dallas, Tex. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Stable Dynamics Corp., 8098 Engineer Rd., San DieRo, Calif. 
Systems Res. labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Tylan Corp., 4203 Spencer St., Torrance, Calif. 
West Coast Resch. Corp., Box 25061, los AnReles, Calif. 
Zeltex Inc., 1000 Chalomar Rd., Concord, Calif. 

SIGNAL TRACERS-SEE TESTERS. SIGNAL 
TRACING 

SILICA. FUSED 
Amersil, Inc., 685 Ramsey Ave" Hillside, N. I. .........•.... p 1638 
General Elec. Co., lamp Gbss Dept., 244110 Highland Rd., Richmond Hels., Ohio 

p 1584 
Corning Glass Works, Technical Prods. oiv., Corning, N. Y. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Dynasil Corp. of America, Box 0, Berlin, N. J. 
o & S Research, Inc., 1912 Bannard St., Riverton, N. I. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
S & S Optical Co .. Inc .. 7812 Stellhorn Rd .. Ft. Wayne. Ind. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thermal American Fused Quartz Co., 

Rte. 202 ~ Change BridRe Rd., Montville, N. J. 

SILICON SEMICONDUCTORS-SEE DIODES: 
TRANSISTORS 

SILICONE INSULATORS & INSULATION
SEE INSULATING COMPOUNDS. SILICONE 

SILICONE RUBBER-SEE RUBBER. SILICONE 

SILK SCREEN PROCESSING SERVICES-SEE 
SERVICES. SILK SCREENING 

SIMULATORS. LINE 
Computer Devices Corp., 63 Austin Blvd., Commack, N. y, .... p 1155 
Seg Electronics Div., 2589 Pitkin Ave., Brooklyn, N, Y. ... p 1308,1309 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
'Burtek, Inc., Box 1677, Tulsa, Okla. 
Curtiss·Wright Corp., Electrons Div., 35 Market St., E. Paterson, N. J. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Kollsman Instr. Corp., 575 Underhill Blvd .. Syosse\, N. Y. 
lockheed Aircraft Service Co., Ont. IntI. Airport, Ontario, Cal. 

SIMULATORS. MOTION J 
Aeroflex laboratories, Inc., South Service Rd., Plainview, N. Y. 
Andersen Laboratories, Inc., 1280 Blue Hills Ave., Bloomfield, Conn, 

p 1137 
Automation Development Co., 9905 W, lefferson Blvd., Culver City, Calif, 
EMR·Hatboro, £. County Line Rd., Hatboro, Pa, 
Icon Corp., 156 Sixth St., Cambridge, Mass., 
Metric Systems Corp" 136 N. Beal SI., Fort Walton Beach, Fla, p 787 
Weston·Transicoii Components Div., Worcester, Pa. ....... p 2678 
MI Corp., Box 6767, Baltimore, Md. 
Accuride Div., 12311 S. Shoemaker Ave., Santa Fe Springs, Calil. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Austin Elctrns., 450 W. First Ave., Roselle, N. I. 
Carco Elctms., 1180 O'Brien Dr., Menlo Park, Calif. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Curtiss·Wright Corp., Electrons Div., 35 Market St., E. Paterson, N. J. 
EMR Div., Box 223, Princeton, N. J. 
Goerz Optical Co., Inc., 301 Alpha Dr., Pittsburgh, Pa. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hughes Aircraft Co., Industrial Sys. Div., Box 92904, Airport Sta., 

Los Angeles, Calif. 
lockheed Aircraft Service Co., Ont. IntI. Airport, Ontario, Cal. 
MB Electronics, Box 1825, New Haven, Conn. 
McFadden Electronics Co., 8953 S. Atlantic Blvd., South Gate, Calif. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Weston Instrs. Di'., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

SIMULATORS. RADAR 
Aerospace Research Inc., 130 lincoln 51., Boston, Mass. 
Burr·Brown Research Corp., Inl'l. Airport Ind. Pk., Tucson, AriL 
CMC, 12910 Bra~ley Ave., San Fernando, Calif. ....•..... p 1354 
Computer Dey1ces Corp., 63 Austin Blvd., Commack, N. y, p 1155 
EI~orado Elctrn •. , 601 Chalomar R~., Concord, Calif. 
Elgenco Inc., 1550 Euclid, Santa Monica, Calif. 
GAP Instrument Corp" 17 Broo~yn Ave., Westbury, N, y, p 2666 
Metric Systems Corp., 736 N, Beal St., Fort Walton Beach, Fla, p 787 
Nippon Elec, New York inc., 200 Park Ave., Hew York, N. Y. 
Superior Mig. & Instr, Corp" 36-01 20th Ave., L I. C., N. Y. ... p 2673 
rrak Microwave Corporation, 4126 Kennedy Rd., rampa, FIa, 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. 
MI Corp., Box 6767, Baltimore, Md. 
Applied Microwave lab, Inc., Andover St., Andover, Mass. 
Austin Elctrns., 450 W. First Ave., Roselle, N. I. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sis., Camden, N. J. 
Conductron Corp., 2600 North 3rd St., st. Charles, Mo. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Curtiss·Wright Corp., Electrons Oiv., 35 Market St., E. Palerson, N. J. 
Oero Research & Development Corp., Broadway & Park A,e., Huntington, N. Y. 
Environmental Engineering Div., 225 West 2nd St., Bethlehem, Pa. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
General Atronics Corp" Military Eletrns. Div., 1200 E. Mermaid la., Phila., Pa. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 

Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
HRB,Singer, Inc., Science Park, State College, Pa. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
ITT Avionics Div., 390 Washington Ave., Nutley, N. J. 
Itek Corp., 10 Maguire Rd., lexington, Mass. 
lapan Vacuum Engrg. Co. ltd., 1, I·Chome, Kvobashi, Chuo·Ku. Tokvo. lac. 
link Group, Singer·General Precision, Inc., Binghamlon, N. Y. 
lockheed Aircraft Service Co., Ont. IntI. Airport, Ontario, Cal. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Micro·Radionies, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Miller Assocs., Mercersburg Academy, Mercersburg, Pa. 
Nano Fast, Inc., 416 W. Erie, Chicago, III. 
RCA, Defense Elctrn. Prods .. Marne Hwv., Morristown, N. I, 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Government Marketing, 141 Spring St., l"inglon, Mass. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Sage labs. Inc., Instr. Div .. 14 Huron Dr .. Nalick, Mass. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd .. Charlottesville, Va. 
Sperry Microwave Elctns. Div., Box 4648, Clearwater, Fla. 
Sylvania Electric PrOd., Inc., Elclrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Transvac Electronics, 270 Newtown Rd., Plainview, N. Y. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 

SIMULATORS. SOLAR-
SEE SOLAR SIMULATORS 

SIMULATORS & TRAINERS 
Astrodata, Inc., 240 E, Palais Rd .. Anaheim, Calif. p 2789 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. p 1329 
GAP Instrument Corp., 17 Brooklyn Ave., Westbury, N. Y. p 2666 
Metric Systems Corp., 136 N. Beal SI., Fort Walton Beach, Fla. p 787 
Philbrick/Nexus Research, 17 Allied Dr, at Rte. 128, Dedham, Mass, 

Weston·Transicoil Components oiv .. Worcester, Pa. 
MI Corp., Box 6767, Baltimore, Md. 
A, C. Electronics Co., 11766 W. Pica Blvd .. los AnReles, Calif. 
Analog General Corp., 7 Neil Ct., Oceanside, N. Y. 
Arkay International, 1372-82 linden Blvd., Brooklyn, N. Y. 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
Bio·Medical Eletms., Inc., 653 lofstrand la., Rock,ille, Md. 
Brown Engrg. Co., Inc., Research Park, Hunlsville, Ala. 
Burtek, Inc., Box 1677, Tulsa, Okla. 
Carco Elctms" 1180 O'Brien Or., Menlo Park, Calif. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Curtiss·Wright Corp., Electrons Oiv., 35 Market St., E. Paterson, N. J. 

p 539 

Dero Research & Development Corp., Broadway & Park Ave., HuntinRton, N. Y. 
Digiac Corp .. Ames Ct., Plainview, N. Y. 
Dynamic System Electronics Corp., Box 780, Tempe, Ariz. 
EMR Div., 80x 223, Princeton, N. J. 
Electro·Craft Corp., 1600 2nd St., S., Hopkins, Minn. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta .. N. Y. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ITT Avionics Div., 390 Washington Ave., Nutley, N. I, 
lear Siegler, Inc., 3171 S. Bundy Dr .. Santa Monica, Calif. 
link Group, Singer·General Precision, Inc., BinRhamton, N. Y. 
Lockheed Aircraft Service Co., Ont. IntI. Airport, Ontario, Cal. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Maxson Electronics Oiv., Sunrise Hwy., Great River, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St.. Philadelphia, Pa. 
Nord Inill. 422 Broad St., Salem, Va. 
Photomechanisms Oiv., Inc., 15 Stepar PI., Huntington Sta., N. Y. 
Plasma dyne, 3839 S. Main, Santa Ana, Calif. 
Refteclone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Reftex Controls Corp., 15 Stepar PI., Huntington Sta., N. Y. 
Sperry Marine Sys. Div., Rte. 29 North & Hvdraulic Rd., Charlottesville. Va. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Zeit" Inc., 1000 Chalomar Rd., Concord. Calif. 

SINKS. HEAT-SEE TRANSITOR & DIODE 
HEAT DISSIPATORS: TUBE HEAT 
DISSIPATORS-ALSO SEE HEAT SINKS. 
SOLDERING 

SLEEVES-SEE TUBING 

SLIDE RULES (CIRCUITRY COMPUTING) 
EMR Div., Box 223, Princeton, N. J. 
Pickett Inds., Inc., Box 1515, Santa Barbara, Calif. 
Printloid, Inc., 10·10 44th Ave .. long Island City, N. Y. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

SLIDES. CABINET & CHASSIS 
ACDC Electronics Inc., 2919 North Ontario St, Burbank, Calif. . p 1827 
Amco Engineering Co., 7333 W. Ainslie St., Chicago, III. 
Cabtron Corp., 1051 W. Grand Ave .. Chicago, III. 
Chassis·Trak, Inc., 525 S. Webster Ave., Indianapolis, Ind, 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Conn, 
GC ElectroniCS, Depl. 10·1, 400 S. Wyman St., Rockford, III. 
Ian Hardware Mig. Co., Inc., 47·27 36th St" long Island City, N. y, 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y. 

p 578 
p 1917 

Power/Mate Corp., 163 Clay St., Hackensack, N. I .. 
p 2027,2028 

p 2074 
p 585 Premier Metal Prods. Co., 331 Manida St., Bronx, N. Y. . ..... 

Stanbe Mig. Corp., 1161 Monterey Pass Rd., Monterey Park, Calif. 
Stantron, Box 9158 VC, N. Hollywood, Calif ........ , ...•.... 
Techmar Corp., 2232 S. Cotner Ave., los Angeles, Calif. •.... 
Vent·Rak Inc., 525 S. Webster Ave., In~ianapolis, Ind. .. 
Wyco Metal Products, 6914 Beck Ave., N, Hollywood, Calil. . .. 
Accuride Div., 12311 S. Shoemaker Ave., Santa Fe Springs, Calif. 
Acro Products Corp., 1410 S. Aberdeen St., Chicago, III. 
Barnes Engineering Co., 3012 S. Halladay St., Santa Ana, Calif. 
Donnelly Manufacturing Co., P. O. Box 71. Waltham, Mass. 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Grant Pulley & Hardware Corp., 525 High St., W. Nvack, N. Y. 
Gries Reproducer Co., 162 Beechwood Ave., New Rochelle, N. Y. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 

p 591 
p 592 
p 594 
p 591 

SOCKET. ADAPTERS 

Honeywell, Apparatus Cant. Div., 2701 Fourth Ave .. 5 .. Minneaoolis, Minn. 
Ingersoll Products, 1000 West 120th St., Chicago, III. 
Jonathan Mfg. Co., 1101 S. Acacia Ave., Fullerton, Calif. 
Par·Metal Products Div., 32·62 49th SI., long Island City, N. Y. 
Standard Record Mfg. Co., 11411 Cumpston St., N. Hollywood, Calif. 
Watson Mfg. Co., Inc., 800 Taylor St., lameslown, N. Y. 

SLIDING LOADS. MICROWAVE 
Waveline Inc., Box 118, West Caldwell, N. I. p 1720 
Weinschel Engrg. Co. Inc., P,O. Box 571, Gaithersburg, Md. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Beckman Instrs., Inc., Elctm. Instrs. Div., 2100 Wright Ave., Richmond. Calif. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden. N. J. 
Coax Devices, Inc., Box 234·EEM, Chelsea, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Maury Microwave Corp., 8610 Helms Ave., CucamonRa, Calif. 
Meca Eleclronics, Inc., 459 E. Main St., Denville, N. J. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microwave labs. of America, 80x 13, Bay Sla., Brooklyn, N. Y. 
Omega labs" Inc., Haverhill St., Rowley, Mass. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 

SLIP & SHAKER TABLES-SEE VIBRATION 
TEST SYSTEMS 

SLIP RINGS & ASSEMBLIES 
Airllyte Electronics Co., Box 101, Bayonne, N. J. p 1722 
Augat Inc., 36 Perry Ave., Attleboro, Mass. 
Electronic Specialty Co., 18900 N. E. Sandy Blvd., Portland, Ore. 
Engelhard Minerals & Chemicals Corp .. Engelhard Inds. Oiv .. 

231 New lersey RR Ave., Newark, N. I. 
Fabricast Inc., 9835 Alpaca St., South EI Monte, Calif. p 1730,1731 
Graphite Metallizing Corp., 1036 Nepperhan Ave., Yonkers, N. Y. p 1740 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. I. 
Aero·Motive Mfg. Co., P.O. Box 2678, Kalamazoo, Mich. 
American Circuit·Tronies Corp., 723 E. Ten Mile Rd .. Raval Oak, Mich. 
8reeze Corps .. Inc .. 700 liberty Ave .. Union, N. J. 
Collectron Corp., 304 East 45th St., New York, N. Y. 
Electro·Miniatures Corp., 600 Huyler SI., S. Hackensack, N. J. 
Electro·Tec Corp., 1600 N. Main St., BlacksburR, Va. 
General Devices Inc., P.O. Box 253, Princeton, N. I. 
Gyrex, Inc., 38 Irving PI., Garlield, N. J. 
Hansen Mfg. Co., Inc., Box 23, Princeton, Ind. 
Himmelstein S., and Co., 2500 Estes Ave .. Elk Grove ViliaRe, III. 
Industrial Electric Reels Inc., 1509 Chicago St., Omaha, Neb. 
Kinetics Corp. 01 California, 410 S. Cedros Ave., Solana Beach. Calif. 
lebow Assocs., Inc., 21820 Wyoming Ave., Oak Park, Mich. 
Meridian Lab, Inc., 2611 University Ave., Madison, Wise. 
Michigan Scientific Corp., 730 Bellevue Ave., Milford, Mich. 
Midwest Molding & Mfg. Co., Gumee, III. 
Nippert Electric Products Co., 825 Pittsburgh Dr., Delaware, Ohio 
Northern Precision labs, Inc., 202 Fairfield Rd .. Fairfield, N. J. 
Rostone Corp., Route 52 S., lafayette, Ind. 
Servonic Di,., 1644 Whittier Ave., Costa Mesa, Calif. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Superior Carbon Prods., Inc., 9115 George Ave .. Cleveland, Ohio 
Toledo Commutator Co., Owosso, Mich. 
Tricon Mfg. Co., 2325 Wisconsin Ave., Downer Grove, III. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Wendon Co., Inc., 17 Irving Ave., Stamford, Conn. 

SLOTTED LINES. MICROWAVE 
Narda Microwave Corp., Pbinview, N. y, 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington, Mich. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Weinschel Engrg, Co. Inc., P.O. Box 577, Gaithersburg, Md. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Beckman Instrs., Inc., Elctrn.lnstrs. Oiv .. 2200WrighIAve., Richmond, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts .. Camden. N. J. 
Control Data Corp., 400 Border SI., East 80ston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 PaRe Mill Rd., Palo Alto, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monro,ia, Calif. 
Maury Microwave Corp., 8610 Helms Ave .. CucamonRa, Calif. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Nichols Prods. Co., 325 W. Main St., Moorestown, N. J. 
Omega labs., Inc., Haverhill St., Rowlev, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Telectro Systems Corp., 96·)8 43rd Ave., Corona, N. Y. 

SMITH CHART IMPEDANCE PLOTTERS. 
4UTOMATIC 

Alford MfR. Co., 120 Cross SI., Winchester, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

SMOKE INDICATORS-SEE FIRE DETECTION & 
FIGHTING EQUIPMENT 

SNIPS-SEE WIRE CUTTERS 

SOCKET ADAPTERS 
Augat Inc., 36 Perry Ave., Attleboro, Mass •. 
Barnes Corp., 24 N. lansdowne Ave., lans~owne, Pa. 
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SOCKET~ADAPTERS (Cont'd) 

CoimectorCQIp., 8025 N. lleJSIIIII Ave., Cillaap, I/. ., . •. .. P 892 
, EII".N. H.Ct., 4781 GIIIIHImIA~, P\lHadllf/lla, Pa. ....•• , P 896 

Kings E/cIrns. Co., I~ 48 Mllfllillala RIL, TlCbhoa, N. Y: ; 
"TI:1Iales, 622S 11lI0II Rd., TalHl, Ohio . 
Pollina Eleclrlnics Co. Inc., 1500 t 9tII Sf., Plillana, Calff.. .• p 941 
RobiHan.flU"'~ IIIc., 800 t 9tII St, New AIfiiny,lnd. . •. . • • • p m 
Ronllllluatr/as hie., 1782 Alrplll Hwy., Tal'" Ohil 
IIjI Im/astr/as lac. 125 s,e- PL, 1tsIIIrGIIIck, N. J. 
SIaIastrG Carp., 225 HIJI Sf., Mamlroneck, N. J. . ....... , . . . P 987 
SIIowa Musen Kogyo Co. Lid., $.6, kilo ... TIIIDUi, Sb)napwHu, TIlyt, 

JI/Iln ..................................... ; • .. .. P 2'[76 
Smllk, H. N., Inc. 812 Slldlkar Ave., Brooklyn, N. Y. . 
Vector Electronic Co. Inc., 1.2488 Gladstone Ave. $JImar, gal. ' 
Air'()'Tronics Products, Inc., Box K, Morrbviiie, N. Y. • 
Amphenal Industrial 'DiY., 1830 South 54th Ave., Chicago, III. 
Bimbach Co. In;, In Hanse Ave., Freeport, N. Y. 
C~1e E1.ectric Prods., Inc., 234 ~oll St, Providence, R. I. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza $., lonR Island City. N. Y. 
Eby Sales Co., 148-05 Archer Ave" Jamaica, N. Y. 
Jones, Norman, Inc., Box'!, South Merrimack, N. H. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., BrooklYD, N. Y. 
loranger Mfg. Corp., P.O. Box 948, ,warren, Pa. 
Morse, frank W. Co., 354 Congress St, Boston, Mass. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge AVe., N. Haven, Coon. 
Schoeffellnstrument Corp:, 24 Booker St, Westwood, N. J. 
Textonl Products, Inc., 1410 Pioneer Dr., Irving, Tex. 

SOCKETS, BREADBOARD 
Alpt Inc., 38 Perry Ave. AtUelora, MasL ..•.•..•• ;....... P 1590' 
Barnes Carp., 24 N. Iansdownl Are. IansdpWII, Pa •..• , . •• • • P 876 
Dall Devit:e Cotp., Dtpt 11, 100 Tech Sf., HIcIISYle, N. Y. 
OJ, H. H. Co. 4781 Glnllantewn Are., Pblladel,hla, Pa. • . . • . . . P 896 
Pamena Electroaics ca. I~ 15110 t 9tII Sf., Pomona, CalB. .. p 941 
Robinson-NIIP~ IRe., B88 Eo ithi\!., New AIllaIY, I..,. • • • . . • P 977 
Rus, MiNaR Co. 511 Second St. Pika, SlUtham,ma, Pa. 
Selltctro Carp., 225 HIJI St., MamartnlCk, N. Y. .,......... P 987 
Vector Electronic Co. Inc., 12488 Gladtllt1e Ave. Srillar, Cal 
William Electronics, Inc., 4&33 WPI 53rd St, Cb_ /D. 
Auto-svtage Products, Inc:, 502 Ri~r Rd., Shelton, Conn. 
Azimuth Electronics, Inc., Rte. 10, Box 463, Denville, N. J. 
Berg Electronics, Inc., York Expwy., New. Cumberland, Pa. 
Cambrklge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Douglas Electronics, Inc., 718 Marina Blvd., San Leandro, Cain. 
[by Sales Co., 148-05 Archer Ave., Jamaica, N. Y. 
Electraid; Inc., Box 53, Cambridge, Mass. 
IFE Div., Box 4265, E. Providence, R. I. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
Textool Products, Inc., 1410 Pio~eer Dr., Irving, Tex. 
UnitedlMineral & Chemical Corp., 129 Hudson St., flew York, N. Y. 
USECO DiY., litton Industries, 13536 Saticoy St, Van Nuys, Calif. 

SOCKETS. CAPACnOR . 
CilClt MIg. Co., 1501 Mom Aw., Elk Grow VIIIIIP, IlL 
Berg Electronics, Inc., York Expwy., New' Cumberland, Pa. 

. SOCKETS. CRYSTAL 
Accurate Electronics Corp., Box 8351, Elyria, Ohio • • • • • . • . • • P 832 
AmpHnel Cannector DiY., 2801 S. 25th A,e., Btoadvltw, HL ... ' P 837 
Aupt Inc., 36 Perry Are., AtUelloro, Mass. • •. . • ..• . . . . • .••• p 1590 
Barnes Corp., 24 N, Iansdowu Ave., ,-nsdowne, Pa. 
Clacll MIg. Co., 1581 Mom Ave., Elk Grove VilLlP. II. 
Connector Corp., ~ I. lleJ,Sllne Aw.Chicalt,lll. . .•.. ~. P 893 
E/IJ, ".N. Co., 4781 GermanlOWa Are. ,.,ladalpbla, PI. . . . . . . . P 896 
EIcti Corp., Marylaad Rd. " Campter Are., Wllaw Gme; Pa. 
JohlllGn, t F. Co., 1923 10th Are., 5.'1., WISICI, Mlan. • . • . • P 2909 
MIllen, James, Mfg. Co. Inc., 158 Excllanp ~ ~Idtl, Mass. . • p 2913 
RO"lIIGn4lupR~ Inc., 800 t 81_ St, lew AlllaIW, I.d. ••.•.• P 977 
Sealectre Carp., 225 Hoyt St, Mamlroneck, N. J. ..;., ..... , P 987 
$bOWl MlIIGn Kogyo Co., Ltd., $.6, 6dome, Togashi" ShinlllWl-ku, Talvo, 

Japan .......................................... P 2n6 
S1111t11, H. H., Inc. ·812 Sned/llar Ava., lliaoldlll. N. Y. 
Waidom Electronics, Inc., 4633 Wast 53rd St, Cblcsll, In. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Berg Electronics, Inc., York Expwy., New Cumberland, PI. 
Chemelec Produ~ Inc., 8 Fellowship Rd., Cherry Hill, N. J. 
DonMar Prods., Inc" Box 10125, Oell'lllr, Colo. . 
EIly Sales Co., 148-05 Archer Ave., Jamaica, N. Y. 
lridustrial Electronic Hardware COOl., 109 Prince St, New York, N. Y. 
Javex Elctms., 9509 Oak Glen Rd., Cherry Valley, Cain. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Oneida Electronic Mig, Co. B43 N. Cottage St., Meadville, Pa. 
Pennonite Mfg. Co., 910 W. Jaclcson Blvd., Chicago, III. 
Phi/more Mig. Co., Inc., 13()'()1 Jamaica Ave., Richmond Hill, N. Y. 
Stettner·Trush, Inc., 67 Albany St, Cazenovia, N. Y. 

socms, DIODE , . 
Bernes Corp., 24 N. laIIsdowne Are. lansdowne, Pa. .• . . .• • • • p 876 
Cinch-Graphik, 200 S. THllbull Canyon Rd •. City of Industry, Calff. P 889 
CiIcIJ Mfg. Co., 1581 Mille Are. Elk 8rm VlIlap,III. ••••••• P 889 
Clecfl.MlDadloek, 18300 t Valley BItt, City If Industry, caUl, p 889 
CillcII-IfuLiue, lOIS Seuth 6tb St, Mlnaeapolls(MiIm. ...'.... P 889 
CHlrd SwItcII DIY., 102-48 43 Are., Corona,N. Y. 
ClDnector Carp., 8025 N. Keystone Are., Cbical1l, III. . •.. ,.. P 893 
EIIy, N. H. Co., 4781 Gel'llantown Are., Pbiladel,hia, PI. . • • . . •• . p 896 
Moin Prods. Co., 5224 lletrlae Are., DOWIel1 GnIV1, III. 
Plaxial Callie Dept, 78 Jaconnet St., Newl.n HI~ds, Mass. .. P 889 
Rlbinson-Nugent, Inc., BOO t 8th St, New Albany, Ind. ...•.. P 977 
Rul, Millo. Co., 511 Slcond St Pika, SGlllblllltlton, Po. 
Sealectro CQIp., 225 Hoyt Sf., Mlillronack, N. Y. ' .•......• ,. p 987 
Smltll, H. H. Ine.,812 Snadlker Ave., lroo/dJn,.N. Y. ,"""" p 995 
U. S. Temlnals IRe., 7502 CamIllO Rd. Clacinnatl, Oble ...•.. P 1002 
Walda. Electronics, Inc. 4833 West 53rd St, Cblcap, III. 
Azimuth Electronics, Inc., Rle. 10, Box 463, Denville, N. J. 
Berg Electionics, Inc., York Expwy., .New Cum~rland, Pa. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
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Eby Sales Co., 148-05 Archer Ave., Jamaica, N. Y. 
Estes Engrg. Co., 543 west 184th S~, Gardeae, .Caln. 
Industrial Electronic Hardware Corp,: 109, Prince St, New York, N. Y. 
Jettron Products Inc., 58lloute 10, Box 7, Hanover, N. J. 
loranger Mig. CO(l1., P.O. Box 948, Warren, Pa. 
Methode Electron~s, Inc. 7447 W. Wilson Ave. Chicago, III. 
Microwave Dev:labs. Inc" 87 Cresen! Rd., Needham Hgts" Mass. 
Oneida Electronic Mfg. Co:, B43 N. Cottage St, Meadville, Po. 
Tekna Products Co., B2 St. Paul St,llochester,N. Y. 
Teradyne, Inc., 183 Essex St., Boston, Po!ass. 
Textonl Products, InC:, 1410 Pioneer Or., Irving, Tex: 
Uriited Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 

SOCKETS, INTEGRATED CIRCUIT 
AMP /lcorporatH, 101 _, Harrisbllf. Po. 
Aagal Inc., 38 Perry AVI. AtUuorD, llass •• , . .. .. . .. .. .. ... P 1590 
Barnes Corp. 24 N. LellSdowna lre., lansdowne, PI. • • •• • • • • • P 876 
Clllch-Grapblk, 2110 $. Turnbull ClIIIJDn Rd., City of Iidatry, Calff. P 889 
Cia Mfl.J Co:, ,15111 110m Ate., Ell! Giere Ylap, •• • • • . • • • P 889 
CltlcMlenadnock, 18300 t Valley 8hd., City of lUntry, caUl. p 889 
Clllcll-lfuUnl, lOIS SlUtb 9tII St,lIllIDtlPolls, Mlln. • • • • • . . P 889 
canaeciDr Carp. 8025 N. Keystone Ate., Chlcsp, In. 

, EIco Corp., Maryland Rd. " Complier Are. W'dln Grm, Po. 
EllCIranlc Melding Corp.,44 C_urcll St, Pawtucka~ R. I. ••• • • • P 901 
Plulal CIb,. Dtpl, 70 Jacoonet St, Newlin lIlgMalds, Mass. .. P 889 
RoIIiRnn-Nugent, Inc. 800 E. 9tII St., New Albany, Ind. •.••.• i> 977 
IDII, Miton Co. 511 Second St. Pika, SeIllDIIIPtan. Po. 
Seallctro Corp., 225 Hoyt St, Mamaranacll, N. Y. . ... : .. . . • • P 987 
SiIIWa MHII Ka.,. Co. Ltd. 5-5, kbam .. T.,lni, Shinapwa.ku, TokJe, 

Japan .......................................... 'p 2776 
'IIIIrmaDoy Campauy, 8719 Dlplomaey Row, Dallas. Tim . . . . .• p 2628 
0. S. Termhlals Inc. 7502 Camalll Rd., Cineinalll, Ohio ,..... p 1002 
Auto-Swage Products, Inc., 502 River ·Rd., Shelton, Conn. 
Azimuth Electronics, Inc., Rte. 10, Box 463, Denville, N. J. 
Berg Electronics, Inc., Yoril Expwy., New Cumberland, Pa. 
Cambridge Thermionic Corp., 445 Concord Ave" Cambridge, Mass. 
Chemelee Products Inc., 8 Fellowship Rd" Cherry Hm, N. J. 
Coastal Dynamics Corp., 219 Rose Ave., Venice, Calif. 
Eby Sales Co., 148-05 Archer Ave., Jamaica, N. Y. 
Electraid, Inc., Box 53, Cambridge, Mass. 
IFE Div., 80x :\265. E. Providence, R. I. ~ 
Industrial Electronic Hardware Corp., 109 Prince St, New York, ~. Y. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover, N. J. 
loranger Mfg. Corp., P.O. Box 948, Warren, Pa. 
Methode Electronics, Inc., 7447 W. Wison Ave., Chicago, III. 
National Connector Carp., Science Industry CU., Minnelipolb, Minn. 
Pylon Co., Inc., 51 Newcont St, Attleboro, Mass. 
Slanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 

'-Textool Products, Inc" 1410 Pioneer Or., Irving, Tex. , 
United Minerai & Chemical Corp., 129 Hudson St., New York, N. Y. 
USECO Div., litton Industries, 13536 Saticoy St, Van Nuys, CaIH. 
Viking Industries, Inc., 21001 Nordhoff St, Chatsworth, Calif. 

SOCKETS. LAMP & LAMP ASSEMBLIES 
ABC Products, B485 Cmbrldge St, MinneapOlis, Mlna. P 82D.824,825 
AIco Electranic Products Inc., Box 1348, Iamm, MasL ..... P 1781 
Amphenol Connectl! DIY. 2801 S. 25th Ave., Btoadview, ilL ..• p 837 
Augallnc., 38 Perry Awe., AtUlbara, MaIL 
Chicalt SWitch, lie., 2035 Wabansla Are" Chlcsp, 10. .•...• P 2707 
Ciacfl.Graphlk, 200 S. Tumlnlll CalJlII Rd., City of ladlSlry, CalW. 
Clucll MIg. Co. 1581 Moree Are., Elk GmI VUIap, HI. 
~lIcJl.NILine, 1015 Seuth &tb St, Minnelll"'s, Milln. 
C~n Comp. Corp., Sln!a Blmara Airport, Go/ato, Calif. .. • .. P 1319 
CtOrd SwHch DiY., 102-48 43 AYe., Connl, N. J. 
Connecter Clrp., 8025 N. Keystenl Ate., Chlcap, III 
-D~t Corp., ail Stewart Ava. BroakIrn, N. Y. 

Display Devices, Inc. 2828 Nebraska Are., Sallla Mlnlcl, Cal.. p 1186 
DlIka IIfI. CL,4I21N. Olcott AN., 1farwIOIIHgts.,ID. " P 1784, 1785 
Eldema DIY. 18435 Sllaanl Rd., Compton, Cam. .. P 1786-1788,1791 
Electronic Maldlllg Corp., 44 Churclr St, Pewtuc~ ,R. I. • . • • . . p 901 
GrayhUI Inc., 5119 HDlgrove AVI., La Granp, II. . • • . . . . . . • • • • p 2727 
l/lumillllian II1IL lIIe., 810 Vaql.rIS, SunllJYlle, Calff. • .... ,. p 1795 
bldlstrial olYicasllC., 982 RIver Rd., Edgewater; N. J. p/1796.1797 
llidusirial Bactronic Eng/mil Ilc. 7128 IaIiBla Ate., van NIIJ$, CallI. 

p 1798 
1nfl.Ute, Carte/Ii TlChnology Inc.. 45-12 loath St" Corloa, N. Y. 
Internallml Electro Ex.c/Iange Corp., 8851 Oxford St, MinntlpOlls, Mlnn. 

\ p 2735 
Jlllnson, t F .. Co. 1823 10th Ave., S.W., waseca, Mlan. • . •. • P 2909 
/WIka Bactric Clrp., Dept Eo Bax 149, MIIunt Vernon. N. Y. . 
Lab·Trenics, 8225 Bllora Rd., Taledo, Ohio 
Leecraft MIg. Ca. Inc., 21·16 44th Rd., LOllis/and City, N. Y. 

p 1800,1801 
MHIII, James, Mfg. Cu. Inc., 150 Exchange Sf., MlldlD, Mass. 
Mo/ax PrOdL Ca., 5224 Katrlae Are., D",lel1 Oron, DL 
SII!WI Mam Kogyo Co., Ltd. 5-5, kllome, Tohl, ShlnallWHD. Tolr/o, 

Ja,.. .......................................... p 2n6 
SIaan Co. TI04 Saa Flruailo Rd., SUI VaI/aJ, CaUl. .... p 1806, 1867 
Sr/¥anla Ellc. PraIIs., Inc., EIlts St, IlswiGh, Mus. . . . . . . . . p 1813 
Transistor Electronics Clrp., Btl 6191, MiIRIIIIIIII, Mina. •..• p 1811 
T"II.'nc., 488 Iaka Sf., LIiIlrtyylll, III. 
Wlramald Co., HlI1ferd, Conn. • : . .. .. .. .. .. .. .. .. p 1010.1011 
Abtronlcs, Inc., Box 712, Livermore, Calif. ' 
Acironics, Inc., 271 Grove AYe., Verona, N. J. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Aeronautical Electric' Co., Inc., 5656 ~orthwest Hwy., Chicago, III. 
Amphenol Industrial DiY., 1830 South 54th Ave., Chicago, III. 
ArcQlectric SwHch Co., Ltd., P.O. BOx 348, N. Hollywood, Calil. 
Associated Engrg. & Mig. Corp., Glen Ridge, N. J. 
~Ie Electric Prods., Inc., 234 Daboll St, Providence, R. I. 
Chicago Miniature Lamp Works, 4433 Ravenswood Ave" ChicaRO. III. 
Circle f Intis., P.O. Box 591, Trenton, N. J: . 
Coutol Dynamics Corp.; 219 Rose Ave., Venice, Cam. 
Cole-Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
Controls Co. of Amer., Cant Switch Div., 1420 Delmar Dr" Folcroft, Pa. 
Culver-Steams Mig, Co., 354 Franklin Sl, Worcester, Mas~ 
Eagle Electric Mig; Co., Inc.,23·10 Bridge Plaza S., long Island City, N. y, 
Eby Sales Co'., 14&(15 Archer Ave., Jamaica, N. Y. 
Eiectri-W'ue Assemblies Co., Inc., 700 W. Virldnia St" MHwaukee. Wise. ~ 

Genbco Tecmology Corp., 18435 Susana Rd., Compton, Calif •. 
Godfrey Mig. Co., 1693 N. Halsted St, Chicago, III. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Korry MIg. &0., mstIr Ave. N., Seattle, Wash. ., 
Leviton Mig. Co., Inc., 236 Greenpoint Ave., BrooklYn, N. Y. '. 
Molle, Frank W. Co., 354 Congress St, Boston, M~ ~ 
Oneida Electronic Mig. Co., 843 N. Cojlage st., Meadville, Pa. 
Oriel Optics Corp., 1 Market St., Stemford, Conn, 
Oshino Electric La", Works, ltd., 2·5-2 Minam~Shinagawa, Shinagawa-llu, 

Tokyo, Japan . 
PEl<, Inc" 825 E. Evelyn Ave.: Sunnyvale, Calif. 
Plrmonite Mfg. Co., 910 W. Jackson Blvd., Chicago, III. 
Philips Elmet Corp., l~bon Rd., Lewiston, Ma. 
Schoeffel Instrumenitorp., 24 Booker St; Westwood, N. J. ' 
. Signal Indicator Corp. 42 Stewart Ave" lliaoklyn, N. Y. 
SIInlonl Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Sylvania Electric Products, Inc., Parts Div., 12 Second AYe., Warren, Pa. 
Sylvania Lighting ProIL, Sylvania Electric Prods., Inc, Danvers, Mass. 
Symbolic Displays, Inc., 1188 N. Batavia St, Orange, Calif. 
Union Insulating Co., Box B, Parkersburg, W. Va. 
Whitaker Cable Corp., 1301 B~rlington St., N. Kansas City, Mo. 
Workman Electronic Prods., Inc., Box 3528, Sarasota, Fla. 

SOCKns. MINIA1URE & SUBMINIATURE-SEE 
SOCKETS. DIODE: IC: TRANSISTPR 

SOCKnS, RELAY 
AirBlI'o, Inc. 2818 Maoana Dr., Dallas, Tax. 
American Zettler, hic., 887 Ral.alp/l Ave., Cn Mill, Cliff. • •. p 2196 
A.pblllol Connector DiY. 2801 S. ~5tII Are., Braldview, Nt ~. • p 838 
Algal Inc., 38 Perry Are'l AtU,blll, IlaSt .. ... ... .. . .. .... 'p1590 
Barnes Clip., 24 N. Iansdewne Ate. laIIsdowne, Po. 
......, C.,.mian, Rlcllardl Are. 1IIrwa1k, elM. ........... p 881 
CInc~ MIg. Co., 1581 Mom Ave., Elk Qron VlIIIIP, III. 
COllputar Comp. Inc., 8a.at1 VIII WJck Ex,.,. JllDlics, N. Y. 
Clllllnlntal Caunacl1lr Carp. 3483 59tII Sf., Woodsldl, N. Y. 
Dr, N. H. Co., 4781 Glrmantewn Are., P_lbldllp~ia, PI ••••• , . • p 896 
Elco Corp., Maryland Rd. .. Colll(luter Ave., WIllow Grove, Pa. 
Electronic M,'dlng Corp., 44 Charck St. Pawt.c~ R. I. 
Hart Components, Advance Relay Dit., Oak Electro/Netics ~or,;, 

Cryetallaka,lI ................. " .. " .. :" ....... p2244 
HHllntlusltial Prods., 112 Parkway Or. $., HIOIIIIDP. N. Y ••• ',' p 2271 
HlIIf1es Aircraft, Coanectilll 8avicas,. Bn H, llewJirt _II. CIIH. 
MaI.n PrIIIs. Co., 5224 NatrIIIa AVI, Downel1 Gron, IU. 
PanlcI lac. 28181 Annldl Aeropuerto, Sen JIiIII Clllllatrano, caDI. 

Pottor r. Bralllieid 1Iiv., AMf, 1200 t Bradway, Prineelln, Ind. 
Robintoo-/laglllt: Inc. 800 t BIll St, New Albany. Ind. ..•... 
Rest, _n eo.. 511 Sean. St Pika, Seathmpton, Po. 
Scbrack E/actrical Salll COllI., H40 Bradway, New York. N. Y. 

p 2308 
p 2312 
p977 

SealllcIrI Clip. 225 Hoyt Sf., MamarGllck, H. Y. .. ...... " • p 987 
SlIm Mulll Kogyo Co., Ltd., $.6, kbolle, TlIIDsbl. ShinaKlWl-k •• Tokyo, 

Japan .......................................... p 2n6 
Transitro. Eletrn. carp., Preclslen Cannemr DIY., 144 Addisln St. 

tBtstln, Mass. 
Westlapous. Air Brake Co., Alros,lOI Dept, SWissvale P.o.. pntsbullb. Pa. 

I , p2348 
Amphenol Industrial Div., 1830 South 54th Ave. Chicago, III. 
Armel Electronics Inc., 1601·75th St., N. Bergen, N. J. . 
Automatic Electric Co., 400 N. WoII Rd., Northlake, III. 
,lzimuth Electronic~ Inc., Rle. 10, BOx 463, Denville, N. J. 
Berg ElectronicS, Inc., York Expwy., New Cumberland, Pa. 
Branson Corporation, P.O. Box 845, Denville, N. 'I. 
Curtis Develop. & Mfg. Co., 3278 Ii. 33rd St, Milwaukee. Wise. 
Eby Sales Co., 148-05 Archer Ave" Jamaica, N. Y. 
Henry & Thomas, ltd., Yeo St, London E. 3, England 
Industrial Electronic Hardware Carp., 109 Prince St, New York; N. Y. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
Phot%gie Co., 37(l4 t Walnut Ave., Orange, Cal. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170. Northfield, Minn. 
Struthers-Ounn, Inc., Lambs Rd., Pitman, N. J. 
Textonl Products, Inc., 1410 Pioneer Dr., Irving, Tex. 
USEeO Div., Litton Industries, .13536 Seticoy St., Van Nuys, Calif. 
Viking Industries, Inc., 21001 Nordhoff St, Chatsworth, Calif. 
Winchester Elctm. Div., Main & Hilside Aves., Oakville, Conn. 

SOCKETS. TEST 
Accuate EllCIroaics eor,., BOI 9351, Elyria, O_io ••••••••••• p 832 
Aupt Inc., 38 Perry Are., AtUlbtrnI, MOL .. .. .. .. .. .. .. ... p 1590 
/lames Corp. 2411. lansdowne Are., Iansdownl, Po. .....••• , p 876 
E/IJ, N. N. Co., 4781 Gerinantnn Are. Pllilad.,p/lia, Po. . . . . . • . p 896 
EllCIranlc MIIding carp. 44 Church St, Pawtacka~ R. I. 
HIJI/Ies Aircraft, COlmectilll 8avics1, lex H, HlwDort BelCh. CaIW. 
J._lIIon, t F., Ct., 1923 IDtUre., S.W., W"1eI, Minll. .. .... p 2909 
LalJ.TIOIIcs, 8225 1I.0ra Rd., Toledl, 0fI1a . 
MlIlln, limes, MIg. Co. Inc., 150 Exchanp Sf., Malllen, Mass. .. p 2913 
I'1IIIIona EllCIranics Co. Inc. 1580 t 9tII St, !'Imana, cal.. ., p 940 
Robinson-Iupat, Inc., BOO t 8111 St, New AlNay, I.d. ••.•.• p 977 
Rail, Ilion Co., 511 Secend St Pike, Sallbmn,mn, Pa. 
Rye Indls1ries Inc. 125 S,I- PI., Mamaraneck, N. Y. ..,... p 982 
SeIIectro C,rp. 221 HIJI Sf., Mamartnleb, /I. J. . . . . .. . . . . .. p 987 
S-1Ib, H. H.hIe., 812 Snltl'lkar AYe •. Brooklyn, N. J. .. ..... " P 995 
U. S. Ter.lnals Inc. 7502, callii'll Rd., Clnclnaatl, OhiD •. , .. , p 1002 
Vantar Electronic Co. lac., .124&0 Giadstooe Awe" Sylmar, Cal. 
Abacus Electronics Corp., 10 Hudson Terf., Dobbs Ferry, N: Y. 

iAzimuth Electronics, Inc., Rle. 10. Box 463, Denville, N. J. 
Berg Electronics, Inc., York Expwy., /lew Cumberland, Pa. 
Chemelec Products Inc., 8 Fellowship Rd., Cherry Hili, 'II. J. 
Eby Sales Co., 148-05 Archer Ave., Jamaica, N. Y. 
Electraid, Inc., 80~ 53, Cambridge, Mass. 

" Henry & Thomas, Ud., Yeo St, london E. 3, England 
, IFE Div., Box 4265, t Providence, R. I. . 

IndUstrial Electronic Hardware Corp., 109 Prince St, New York, N. Y. 
Jettron Prod.ucts Inc., 58 Route 10, Bo~ 7, Hanover, N. J. 
loranger,MIg. Corp., P.O. Box 948, Warren, Pa. , 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Photologle Co;, 3704E. Walnut Ave., Orange, cal. . . 
Jextool Products, Inc., 1410 PiorieerDr., Irvinl!, lex. 



USECO Div., Litton Industries, 13536 Saticoy St., Van 'Nuys, Calif. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

SOCKns. TRANSISTOR 
Accurate Electronics Carp.; Bex 935J, Elyria, Ohio p 832 
Ampbeaol Caonector DIv., 2801 S. 25th Ave., Broadview, III. p 837, 83B 
Aagal !II. 36 Perry Ave., Attlaboro, Masl. . . . . . . . . . . . . . . . . . p 1590 
Baraes Carp., 24 N. Lansdowne Ave., Lansdowne, Pa. . . . . . . . . . p B76 
Cill1:h-Graphik, 200 S. Turnbull Canyon Rd., City 01 Industry, CaIH. P B89 
&llI1:b MIg. Co., 191 Morsa AVI., Elk Grove Yillap, III. ....... P 889 
Clncb·Monadlock, 18300 E. YalllY Blvd., City of Industry, CaIH. P 889 
CIII1:MlaLinl, 1015 Soatll6t11 St, Mlnnea,oli~ Minn. ....... P BB9 
Cennect" Carp., &025 N: 1tey$Ione Ave., ChicallI. III. ..... . . P 893 
Dy, H. H. Co., 4101 Germantown Ave. Philadelphia. Pa. . . . . . . . p 896 
Elco Corp., Maryland Rd. & Complter Ave., Willow Grove. Pa. .. p B99 
Electronic Molding Carp., 44 Church St., Pawtucket. R. I. . . . . . . p 901 
Graybill Inc., 5&9 Hiligrove Ave., La Grange, ID •.••.•.••.•• " p 2m 
Millin, James, Mfg. Co. Inc., 150 Exchanga St, Maldan. Mass. .. p 2913 
Motu Prods. Ca., 5224 ilatrinl Ave., Downars Grove, III. 
Plallal Cable D8IIt. 10 JacDlnet St, Newton Hiplands. Mass. .. p 689 
Pomona Electronics Co. Inc., 15110 E. 9th St, Pomona, CaIH. 
RobinSGn·NUlent, inc., 8110 E. 8tII St, New Albany. Ind. ...... p 9n 
Ro~ MIHon Ce., 511 Sacond St Pike, Southllplan, Pa. 
S1alem ClTp., 225 IIayt St, Mamaronlck, N. Y. ........•.. p 987 
Sbowa Musen KolYU CD .• Ltd .. 5-5. S.chome. TOIoshi. ShinaRawa-ku. Tokyo. 

Jalllll .......................................... p 2776 
Smltb, H. H .• Inc" 812 Snedlker Ave .• Brooklyn, N. Y. ......... p 995 
U. S. Tarminals Iftc., 7502 Camargo Rd .. CllI1:innatl. Ohio p 1002, 1003 
Yectar Electronic Ca. Inc., 12480 Gladstone Ave .. Sylmar. Cal. 
Waldom Electronics. Inc., 4633 Wast 53rd St, ChiCIRa, III. 
Azimuth Electronics. Inc .• Rte. 10. Box 463. Denville. N. J. 
Berg Electronics. Inc., York Expwy .• New Cumberland, Pa. 
Blinn, Delbert Co., Box 2007. Pomona. Calif. 
Chemelec Products Inc., 8 Fellowship Rd .• Cherry Hill, N. J. 
Eby Sales Co., 148.Q5 Archer Ave., Jamaica, N. V. 
Grayhill Moldtronics, Inc .• 707 Rogers St., Downers Grove, III. 
Henry & Thomas. ltd .• Yeo St., London E. 3. England 
Industrial Electronic Hardware Corp., 109 Prince St.. New York, N. V. 
Jettron Products Inc .• 58 Route 10. Box 7. Hanover. N. J. 
Loranger Mfg. Corp .• P.O. Box 948. Warren. Pa. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
National Connector Corp., Science Industry Ctr., Minneapolis. Minn. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Mea~ville, Pa. 
Teradyne. Inc., 183 Essex St., Boston, Mass. 
Textool Products. Inc .• 1410 Pioneer Dr .• IrvinR. Tex. 
UfO Electronics Corp., 4105 Pembroke Rd., Hollywood. Fla. 
USECO Div., litton Industries. 13536 Saticoy St., Van Nuys, Calif. 

SOCKOS. TRANSMInING & 
INDUSTRIAL TUIE 

Amphml Connector Div., 2801 S. 25th Ave., Broadview. III. .p 837, B38 
Cill1:h MIl- Co., 1501 Morse Ave., Ell Groye Yiliap. III. 
Conn.ctor C~rp., 6025 N. K.yslene A .... ChlcallI. III. ..... p 892. 893 
Dy, H. H. Co., 4701 Germantown AYe., Philadelphia, Pa. . . . . . . . p B96 
JohnSGn, E. F., Co., 1923 10th AYe., S.W., Waseca, MinD. • . . . . p 2909 
La1J.Tllnl~ 6225 8enera Rd .• Tlledo. Ohio 
Millen, James, MIg. Co. Inc., 150 Excbnge St, Malden, Mass. " p 2913 
Pomana Electronics Ce. inc., 1500E. 9th St, Pomona, Cilif. .. p 941 
RartfleoD Co. Ind. COIIIponellis oper. 465 Centro St. QUIDey. Mass. 
Amphenol Induslrial Div., 1830 South 54th Ave., Chicago, III. 
Azimuth Electronics. Inc .• Ate. 10. Box 463. Denville, N. J. 
Birnbach Co. Inc .• 177 Hanse Ave .. Freeport, N. V. 
Eby Sales Co., 146-05 Archer Ave., Jamaica, N. V. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Erie Technological Products Inc .• 644 W. 12th St.. Erie. Pa. 
Industrial Electronic Hardware Corp., 109 Prince St.. New York. N. V. 
Jettron Products Inc., 58 Route 10, Box 7, Hanover. N. J. 
Jones. Nonman. Inc., Box 1. Soulh Merrimack, N. H. 
livingston Electronic, Box 7, 56 Rte. 10. Hanover. N. J. 
Stettner·Trush, Inc., fiI Albany St., Cazenovia, N. V. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave .• Warren. Pa. 

SOCKOS. TUIE 
Al\fhenol Connectar DiY., 2801 S. 25th Ave .• Broadview, IlL p 836,837 
Aupt Inc., 36 Perry Ave .. Attleboro. Mass. ...............•. p 1590 
Barnes Corp., 24 N. Lansdowne Avl., Lansdowne, Pa. 
Burroughs Cerp., Elctrn. Camp. DiY" Box 1228. Plainfield. N. J. 
Cinch Mflo Co. 1501 Morse Ave., Elk Grave Yillap, m. 
CoonecIIT CITP .. 6025 N. 1tey$IDne Ave., C~iclRo. III. P 892 
EbJ, H. H. Co., 4701 Germantown Ave., Philadelphia, Pa. . . . . . . . p 896 
Elca Carp., Maryland Rd. & Clmputer Ave. Willow Grove, Pa. " p 899 
GraybDllnc., 569 Hiligrove Ave., La Grange, III. ...•..•....•. 'p 2727 
Jln Hardware Mfg. Co., Inc. 47-2136tb St. Lonll~and City, N. Y. 
Johnsan, E. F., Co., 192310111 Ave., S.W., Waseca, Mlnn, ..... p 2909 
Millen, Jalles, Mig. Ca. Inc., 150 Exchange St, Malden. Mass. .. p' 2913 
Molel Prods. Co., 5224 Katrina Aye., Downers Gme, ilL 
Pomana Elactronlcs Ca. Inc., 1500 t 9th St, Pomona, CaIK~.. p ·941 
RaJlllean Ca., Ind. CompOllnts Oper., 465 Centro St. Quiney, Mass. 
Rye Industries Inc., 125 Spencer Pl., Mamaroneck, N. Y. ..•... p 982 
Showa Musen KlIYU Co" Ltd .. 5-5, S.chome. TORoshi. Shill8llWa-ku. Tokyo. 

Japan ................................... "..... p 2776 
Yector Electronic Ca. liII:. 12480 Gladstone Ave .• SYlmar. Cal. 
Waldom Electrollcs. Inc., 4633 West 53rd St, Chica!o. III. 
Amphenollndustrial Div., 1830 South 54th Ave., Chicago, III. 
Associated Engrg. & Mfg. Corp .• Glen Ridge. N. J. 
Auto·Swage Product~ Inc., 502 River Rd .• Shelton, Conn. 
Azimuth Electronics. Inc., Rte. 10. Box 463. Denville. N. J. 
Berg Electronics, Inc., York Expwy .• New Cumbarland, Pa. 
Chemelec Products Inc .• 8 Fellowship Rd., Cherry Hill. fl. J. 
Eby Sales Co., 146-05 Archer Aie., Jamaica, N. V. 
Eimac. 301 Industrial Way, San Carlos. Calif. 
Henry & Thomas. Ltd., Yeo St.. London E. 3, England 
Industrial Electronic Hardware Corp" 109 Prince St. New York. N. V. 
Jettron Products Inc., 58 Route 10, Box 7. Hanover. N. J. 
Livingston Electronic, Box 7. 56 Rte. 10, Hanover. N. J. 
Loranger Mfg. Corp .• P.O. Boxl948, Warren, Pa. C 

Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
National Electronics, Inc., Box 269. Geneva. III. 
Norrich Plastics Corp .• 2116 Babylon Tpke., Roosevelt, N. V. 

Oneilla Electronic Mfg. Co., 843 N. Cottage SI., Meadville. Pa. 
Penta Labs., 722 E. Gutierrez St. Santa Barbara. Calif. 
Permonite Mfg. Co., 910 W. Jackson Blvd., ChicaRo, III. 
Stettner·Trush. Inc., 67 Albany St., Cazenovia, N. V. 
Sylvania Electric Products, Inc .• Parts Div., 12 Second Ave .• Warren, Pa. 
UIO Electronic, Corp., 4105 Pembroke Rd., Hollywood. Fla. 
Viz MIg. Co., 335 E. Price St.. Philadelphia. Pa. 

SOCKOS. VIIRATOR 
Connector Corp., 8025 N. Keystone Ave., Chicatlo, III. . . . . . p 892 
Ebr, H. H. Co., 4101 Ber.~ntown Ave., Philadelphia, Pa. . . . . . . . p 896 
Eby Sales Co., 14a.o5 Archer Ave., Jamaica, N. V. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 

SOLAR CELLS-SEE CELLS. PHOTOVOLTAIC 

SOLAR SIMULATORs. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Aerospace Controls Corp., 215 W. 131 St., los Angeles. Calif. 
Atlas Engineering Corp., 26 Custer St, W. Hartford. Conn. 
Cincinnati Sub·lero Products. Inc., 2612 Gilbert Ave .• CinCinnati. Ohio 
Cooke Vacuum Prods., Inc., 13 Merr.itt St., S. Norwalk. Conn. 
Dynamic System Electronics Corp .• Box 780, Tempe. Ariz. 
Eimac. 301 Industrial Way, San Carlos, Calif. 
Electro-Optical Syslems. A Xerox Co .• Pasadena. Calif. 
Environmental Engineering Div .• 225 West 2nd St .• Bethlehem. Pa. 
Hughes Aircraft, Aerospace Gp .• Centinela Ave. & Teale St., Culver City, Cal. 
lonics, Inc., Electronics Div., 65 Grove St.. Watertown. Mass. 
Japan Vacuum Engrg. Co. ltd .• 1, I·Chome. Kyobashi. Chuo·Ku. Tokvo. Jap. 
Pennsalt Chemicals Corp., Equip. Div., 5500 Tabor Rd., Philadelphia. Pa. 
Research, Inc., Box 6164. Minneapolis. Minn. . 
Strong Electric Corp., Box 1003. Toledo. Ohio 
Tinsley Labs, Inc., 2448 6th St., Berkeley, Calif. 
Varian Assocs .• 611 Hansen Way, Palo Alto, Calif. 

SOLDER (ALL TYPES) 
Circon COllp. Corp., Santa Barbara Airport, Goleta, Calif. ..... p 1319 
Consolidated Reactive Metals. Inc .• 116 Hoyt Ave .• Mamaroneck. N. Y. 

p 2931 
Kressilk Prods., Inc., 420 Saw Mill River Rd., Elmsford, N. Y. 
Mullicare Sales Corp. Dept. RY399, Westbury, N. V. ......... p 2833 
Yernitron Electrical Compone~ 111 Union Ave., laconia. N. H. 
AII·State Welding Alloys Co., Inc .• P.O. Box 350, White Plains, N. V. 
Alloys Unlimited. Inc., 16661 Ventura Blvd., Encino. Cal. 
Alpha Metals. Inc., 56 Water St.. Jersey City. N. J. 
American Smelting & Refining Co .• 120 Broadway, New York. N. V. 
Anchor Alloys Inc., 968 Meeker Ave .• Brooklyn. N. V. 
Bow Solder Products Co. Inc., 25 Amsterdam St., Newark. N. J. 
Caig Laboratories, Inc., 155 Sullivan La .• Westbury. N. Y. 
Chase Metals Service Div., 211600 Chagrin Blvd .• Cleveland. Ohio 
Chemalloy Electronics Corp .• Gillespie Airport. Santee. Calif. 
Chemtronics, Inc., 1260 Ralph Ave .• Brooklyn, N. V. 
Division lead Co .• 7742 West 61st PI .• Summit. III. 
Dunton, M. W. Co .• 350 Kinsley Ave., Providence. R. I. 
Eutectic Corp., 41).40 172nd St., Flushing. N. Y. 
Farrelloy Co .• 1243 North 26 SI., Philadelphia, Pa. 
Gardiner Solder Co., 4820 S. Campbell Ave., Chicago. III. 
Johnson Mfg. Co .• Box 96. Princeton. Iowa 
Kester Solder Co .• 4201 Wrightwood Ave., Chicago. III. 
lenk Mfg. Co .• Franklin, Ky. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. V. 
Michael. Claude. Inc., 703 W. Ivy St., Glendale. Calif. 
Mico Instrument Co .• 80 Trowbridge St., Cambridge, Mass. 
National Lead Co., 111 Broadway. New York, N. V. 
New York Solder Co., 684 East 133rd St.. Bronx. N. V. 
Oneida Electronic Mfg. Co., 843 N. Cottage St.. Meadville. Pa. 
Rayline, Inc., 80 E. Old Counlry Rd .• Mineola. N. V. 
Semi Alloys, Inc., 20 N. MacOuesten Pkwy .• MI. Vernon. N. Y. 
stewart·Hall Chemical Corp., 222 Washington St.. Mounl Vernon, N. Y. 
Unibraze Corp., 455 Knollwood Rd., White Plains. N. V. 
United American Metals Div .• 970 Meeker Ave .• Brooklyn, N. V. 
leva Electric Corp., 11 Park PI., New York, N. V. 

SOLDER POTS 
American Electrical Heater Ca., 8110 Cass Ave., DetrOit, Mich, .. p 2827 
Blmstone UHrasonics, Inc., 820 Center St., Sheffield. Pa. 
Adcola Prods. Ply. ltd .• 22 Firth St.. Doncaster 3108. Victoria. Australia 
Anchor IiIloys Inc., 968 Meeker Ave .• Brooklyn, N .. V. 
Caig Laboratories, Inc., 155 Sullivan La .• Westbury. N.V. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Eleclric Soldering Iron Co., Inc., Box 247, Deep River. Conn. 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. V .. 
MacDonald & Co., 213 South Brand Blvd., Glendale. Calif. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd .• Latham. N. V. 
Ohmweve Co .• Inc., 43 Darcy St., W. Hartford, Conn. 
Raychem CorP .• 300 Constitution Dr., Menlo Park, Calif. 
Rayclad Tubes, Inc., 300 Constitution Dr., Menlo Park. Calif. 
Sta·Warm Electric Co., Inc., 116 N. Chestnul St., Ravenna. Ohio 
Techni-Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Ungar, 2701 W. EI Segllndo Blvd., Hawthorne, Calif. 
United American Metals Div., 970 Meeker Ave., Brooklyn, N. V. 
USECO Div .• litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Waage Electric, Inc., 820 Colfax· Ave .• Kenilworth, N. J. 
Wenesco. Inc., Box 3{)J Northtown Sta .• Chicago, III. 
Wiegand, E. L., Co.; 7705 Thomas Blvd .• Pittsburgh. Pa. 
Zeva Electric Corp., 11 Park PI.. New York. N. V. 

SOLDER PREFORMS (INCLUDING RINGS)
ALSO SEE PREFOItMS. PRECIOUS MOAL 

ConSGlIdated Reactiva Malals, Inc., 118 Hoyt Ave .. Mamaroneck, N. Y. 

Melex Carp., 970 New Darham Rd., EdiSOl, N. J. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino; Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Amax Aluminum/Foil Prods., 6106 S. Broadway. St Louis, Mo. 
American Silver Co. Div., 31Hl7 Prince St, Rushing. N. V. 
Anchor Alloys Inc., 968 Meeker Ave., Broo~yn, N. Y. 
Bow Solder Products Co. Inc., 25 Amsterdam St. Newar~ N. J. 
Cooper, J. B. & Sons, Inc., 180 Varick St, New York, N. Y. 

p 2931 

SOLDERING EQUIP. 

Division Lead Co., 7742 West 61st PI., Summil, III. 
Gardiner Solder Co., 4820 S. Campbell Ave., Chicalll, III. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. V. 
Michael, Claude, Inc., 703 W. Ivy St., Glendale. Calif. 
National Lead Co., III Broadway, New York, N. V. 
O'Hara Metal Products Co., 540 Brannan St., San Francisco, CaIH. 
Semi Alloys, Inc., 20 N. MacQuesten Pkwy .• MI. Yernon, N. Y. 

SOLDERING ACCESSORIES 
American Electrical Healer Co., 8110 &ass Ava., DetroH, Mich. 

p 2826,2827 
Erikson SpeciaHzed Tool Ct., BII424, Plea·Rivera, CaIH. •.•.. p 2B31 
GC Etectraaics, Dept. ID-I, 4I1Il S. WyJnal St, Rockfard, III. 
Cenerel Electric Co., E1ctm Camp. Sales oper., 1 River Rd., Scbenealady, N. Y. 

p 2832 
Mullican Sales C",., Dept RY3H, Westbury, N. T. ......... p 2833 
Teltac Instr. Ca., 18531-£ Yentura Blvd. Tarzana, Cain. ....... p 2834 . 
YITIHroa Electrical Cemptnlllts, 117 Ullon Ave" Laconia. N. H. 
Wall MallUfaeluring Ct., Bex 3348, Kinston, N. C. •.....•.... p 2B35 
Weller Electric COrp., 100 Wailea Rd., Easton, P'. .. • . • . . . . . p. 2B37 
Adcola Prods. Ply. Ltd., 22 Firth St, Doncaster 3108, Yictoria, Australia 
Air·fl.Tronics Products, Inc., Box K, Morrisville, N. V. 
Air·Yac Engineering Co., Inc., 100 Gu~ St., Milford. Conn. 
Anchor Alloys Inc., 968 Meeker Ave., Brooklyn, N. V. 
Aviron MIg., Inc., 10409 Meech Ave., Cleveland, Ohio 
By·Buk Co., 4326 W. Plco Blvd., Los Angeles, Calif. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
Caig Laboratories, Inc., 155 Sullivan La .• Westbury, N. V. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., LonR Island City. N. V. 
Electric Soldering Iron Co., Inc., Box 247, Deep River, Conn. 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon. N. V. 
Engineering & Elctrn. Devices Inc., 1024 N. McCadden PI., Los Angeles, CaIH. 
Enterprise Development Corp., 5149 East 65th St. Indianapolis, Ind. 
Hexacon Bectric Co., 161 W. Clay Ave., Roselle Park, N. J. 
Hughes Aircraft Co., Vacuum Tube Prods. Div.,1Welding Equip., 

2020 Oceanside Blvd .• Oceanside, Calif. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Janel, Inc., 226 Main Ave., Stirling. N. J. 
Kester Solder Co., 4201 Wrightwood Ave .• Chicago, III. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Maryland Lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Metal Ceram, Inc., 17 N. West St., Mount Yernon, N. V. 
Michael, Claude, Inc., 703 W. Ivy St., Glendale, Calif. 
Miller, L. C., Co., 717 Monterey Pass Rd., Monlerey Park, Calif. 
Mueller Brass Co., 1925 Lapeer Ave., Port Huron, Mich. 
Newman, M. M. Corp., 85 Clifton Ave., Marblehead, Mass. 
Dhmweve Co., Inc., 43 Darcy St., W. Hartford, Conn. 
Photomation, Inc., 280 Polaris Ave., Mountain View, CaIH; 
Rayline. Inc., 80 E. Old Country Rd., Mineola, N. V. 
Scientific Inds., Inc., 15 Park St, Springfield, Mass. 
Selas Corp. of America, Box 200. Dresher. Pa. 
Superior Flux & Mfg. Co., 1536 St. Clair Ave .• Cleveland. Ohio 
Techni-Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Thermal Industrial Prod., BoX 405, Atchison, Kans. \ 
Titchener. E. H. & Co" 8 fllchener Pl., Binghamton. N. Y. 
Ungar, 2701 W. EI Segundo Blvd., Hawthorne, CaIH. 
Western Elctrn. Prods. Co., 107 Los Molino~ San Clemente, Calif. 
Wilder Mfg. Co., Inc., Mechanic St. & Erie R. R., Port Jervis, N .. V. 
Zephyr Mfg. Co., 201 Hindry Ave .• Box 759, Inglewood. Calif. 
leva Electric Corp., n Park PI., New York, N. V. 

SOLDERING EQUIP •• HOT GAS 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Japan Vacuum Engrg. Co. Ltd .• I. I·Chome. Kyobashi. Chuo.J(u. Tokyo. Jap. 
Sylvania Lig~ting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 

SOLDERING EQUIP •• INDUCTION 
HEATING 

Janel, Inc., 226 Main Ave., Stirling. N. J. . 
Japan Vacuum Engrg. Co. Ltd., I, I·Chome, Kyobashi, Chuo-Ku. Tokvo. Jap. 
Reeve E1ctrns., Inc., 60l-EEM·W. Lake St., Chicago. ill. 
Seven Assocs, Inc., 568 San Xavier Ave., Sunnyvale. Calif. 

. Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Techni·Tool, Inc., 1216 Arch St., Philadelphia. Pa. 

SOLDERING EQUIP.. PRINTED CIRCUIT 
Aliericln Electrical HeaIIT Co., 6110 Cals Ave., DetroH, Micb. 

p 2826,2827 
Cirelln Comp. Corp., Santa Barbara Airpart, Glleta, &alif. ••... p 1319 
EigiR Electrenics, Ine., 2035 W. 12th St, BII1318, erie, Pa. 
Eriksan Specialized Taol Ce., Box 424, P1co.Jlivera~ Cain. 
Kressllk Pruds., Inc., 420 Saw Mill RIm Rd~ Elmsford, N. Y. 
Mufticore Sales Clrp., Dept RY399, Westbary, N. Y. ......... p 2833 
Wall Mlnulaelurlng Co., Bex 3349. Kinston, N. C. .•.....••.. p. 2835 
Weller Electric COrp. 100 Wellca Rd" Eastoft, Pa. . . . • . p 2836,'2837 
Mcola Prods. Ply. Ltd., 22 Firth St, Doncaster 3108, Victoria, Australia 
Alr·Yac Engineering Co., Inc., 100 Gu~ St., Milford. Conn. 
Anchor Alloys Inc., 968 Meeker Ave., Brook~n, N. Y. 
Caig Laboratories, Inc., 155 Sullivan La., Westbury, N. Y. 
Eiectrovert, Inc., 86 Hartford Ave., Mt. Vernonl N. V. 
Enterpr~e Developmenl Corp., 5149 East 65th St, Indianapolis, Ind. 
Etchomatic, Inc., Box 444, Wallham, Mass. 
Federal Tool Engrlo Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
General Transducer Co., 2961 Corvin Dr., Santa Clara. Calif. 
Hollis Engineering, inc., Charron Ave., Box 742, Nashau, N. H. 
Hughes Aircraft Co., Yacuum Tube Prods. Div.,1Welding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Jacri Inds., Box 265, Seaford, N. Y. 
Janel, Inc., 226 Me.in Ave., Sti~ing, N. J. 
MacDonald & Co., 213 Soulh Brand Blvd., Glendale, Calif. 
Mechanical Technology, Inc., 968 Albeny-Shaker Rd., Latham. N .. V. 
Newman, M. M. Corp:, 85 Clifton Ave., Marblehead, Mass. 
Pentronics Corp., 10 Cheney St, Dorchester, Mass. 

eem/1969 



SOLDERING EQUIP. (Cont'dl 

Roche, P. C. Co., Inc., II Park PI., New York, N. Y. 
Selectrons, ltd" 116 East 16th St., New York, N. Y. 
Superior Flux & Mfg. Co., 1536 St. Clair Ave., CleVllland, Ohio 
TechnHoor, Inc., 1216 Arch St., Philadelphia, Pa. 
Ungar, 2701 W. EI Segundo Blvd., Hawthorne, Calif. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Cal~. 
Wells Bctros., Inc., Equip. mv., 1701 S. Main St., S. Bend, Ind. 
Wenesco, Inc., Box 300 NorthtoWfl Sta., Chicago, III. 
Zeva Electric Corp., 11 Park PI., New York, N. Y. 

SOLDERING EQUIP. REFLOW 
KrI$SHk Pllds., Inc., 420 Saw MOl River Rd., Elmsford, N. Y. 
Cimron DIY., 1152 Morena Blvd" San mego, CaIW. 
Ewald Instruments Corp., Rle. ].I!, Kent, Conn. 
Ferro Corp., Electro Refractories Div., Box 781, E. Liverpool, Ohio 
Hollis Engineering, Inc., Charron AVll., Box 742, Nashau, N. H. 
Hughes Aircraft Co., Vacuum Tube Prods. Div.,/Welding Equip., 

2020 Oceanside Blvd., Oceanside, Cain. 
Janel, Inc." 226 Main Ave., Stirling, N. J. 
Mechanical Technology, Inc., 968 Albany.shaker Rd., latham, N. Y. 
Reeve Elctrus., Inc., 60J.EEM·W. lake St, Chicago, III. 
Unnek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, cain. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 

SOLDERING EQUIP .. RESISTANCE 
American Electrical Heater Co., 6110 Cass AYe., Detroit Miell. 

P 2826,2827 
American Corp., 87 Rumford Ave., WaJlllam, MISS. 
Clrcon Compo Corp., Santa Barbara Airport, Goleta, Coin. .....P 1319 
Eriksen Specialized Toel Co., Box 424, Plco-Rlvtra, CalU. 
Gnenl Electric Co., EIctru'. Compo Sales Opor., 1 Rlvtr Rd., Schenectady, N. Y. 

P 2832 
VIrginia Electrilnlcs Co., Inc., 2908 relestar Ct, falls Church, Va. 
Wall Manufaclurlng Co., Box 3349,Klnston, N. C. .•.•••••••. P 2835 
Contact, 111C., P.O. Box 6, Hudson, N. H. 
Electro-Miniatures Corp., 600 Huyler St., S. Hackensack, N. 1. 
Ewald Instruments Corp., Rle. 7·R, Kent, Conn. 
ferroxcube Corp., lock Box 359, Saugerties, .N. Y. 
Hughes Aircraft Co., Vacuum Tube Prods. Div.,/Welding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Ideal Inds., Inc., 44SO Becker PI., Sycamore, III. 
Janel, Inc~ 226 Main Ave., stirling, N. J. 
luma Electric Equipment Co., 1607 Coining Dr., Toledo, Ohio 
Taylor·Winfield (;orp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St, S. Bend, Ind. 
Zephyr Mfg. Co., 201 Hindry Ave., Box 759, Inglewood, Calif. 

SOLDERING EQUIP .. TEMPERATURE 
CONTROLLED 

American Electrlc.1 Heater Co., 8110 Cass Ave. Detro", Mich. .. • 2827 
Americon Corp., 87 Rumford Ave., Waltham, MIlS. • 
Weller Electric CIIrp., 100 Wellco Rd., Easton, Pa. .... P 2836, 2837 
eimron Div., 1152 Morena Blvd., San Diego, Calif. 
Fox.valve Development CD., Inc., 2 Great Meadow la., Hanover, N. J. 
Heat Technology lab., Inc., 4308 Governor Dr" Huntsville, Ala. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Techni·Tool, Inc., 1216 Arch St.,. Philadelphia, Pa. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 

SOLDERING EQUIP .. ULTRASONIC 
Black1tone UltrasonIcs, Inc., 820 Center St, Sbellield, PI. 
ErikslID Specialized Tool Co., Boa 424, Pico-Rivera, CaiW. 
Aperco Co., 1383 luddinglOn Rd., East Meadow, N. Y. 
Delta Sonies, Inc., 12918 Cerise Ave., Hawthorne, Calif. 
Eiactroma!ion Components Corp., 84 Toledo St, Farmingdale, N. Y. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Japan Vacuum Engrg. Co. Ltd., I, I·Chome, Kyobashi, Chuo-Ku. Tokvo.Jap. 
laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Calif. 
Mechanical Technology, Int., 968 Albany.shaker Rd., latham, N. Y. 
Sonobond Corp., 310 E. Rosedale Ave .. , West Chester, Pa. 

SOLDERING FLUX-SEE 
FLUX. 'RAZING & SOLDERING 

SOLDERING GUNS 
WaD Manufacturing Co., Boa 3349, Kinston, N. C. ••........• P 2835 
Weller Electric CIIrp. 100 Wellea Rd., Easton, Pi. .•.. • . • . . . P 2837 
Caig laboratories, Inc., 155 Sullivan la., Westbury, N. Y. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N .. Y. 
fedtro, Inc., Federal Elctrns. Bldg., Rockville Centre, N. Y. 
Janel, Inc., 226 Main Ave., Stirling, N. 1. 
Jonard Industries Corp., 3047 TibbeH Ave., Bronx, N. Y. . 
Portable Electric Tools Div., 1200 East State St, Geneva, III. 
Roche, P. C. Co., Inc., II Park PI., New York, N. Y. 
Snap-On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 
Wen Products, Inc., 5810 Northwest Hwy., Chicago, IIi. 

SOLDERING IRONS 
Amerlc,n Electrical Heater Co., 6110 Cass Ave., Detroit, Mlcil. .. P 2826 
Seneral Electric Co., Elctrn. Camp. SailS Dper., 1 R~er Rd., Schenectady, N. Y. 

P 2832 
Heatb Co., Dept 180, Benton Harlror, Mlch. 
Telvtc Instr. Co .. 1853.1,£ Ventura BIYlI" Tarzana, Calif. ..• . . .. P 28.34 
Wall Manufaclurlng Co" Box 3349, Kinston, N. C. •..••••..•• P 2835 
Wener Electric CIIrp., 100 Wenea Rd., Easton, Pa. ••... P 2836, 2837 
Meola. Prods. Ply. ltd., 22 Firth St., Doncaster 3108, Victoria, Australia 
C B C Industries Inc., 2601 N. Howard St, Phiiadelphia"Pa. 
Caig laboratories, Inc., 155 Sullivan La., Westbury, N. Y. 
Chase. Metals Service DiY., 20600 Chagrin Blvd., Cleveland, Oh.io 
Components Specialties, Inc., 101 Buffalo Ave., Freeport,~. Y. 
Electric Soldering Iron Co.,. Inc" Box 247, Deep River, Conn. 
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Enterprise Development Corp., 5149 East 65th St., Indianapolis, Ind .. 
Fedtro, Inc., Federal Elctrns. Bldg., RockvilleCentre,N. Y. 
Hexacon Electric Co., 161 W. Clay Ave., Roselle Park, N. 1. 
Hunter Tools. 9851 Alburtis Ave .. Sante Fe Springs, Calif .. 
Janel, Inc., 226 Main Ave .. , Stirling, N. J., 
Jonard Industries Corp., 3047 Tibbett Ave .. Bronx, N. Y. 
lenk Mfg. Co., Franklin, Ky. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Newman, M. M. Corp., 85 Clifton Ave., Marblehead, Mass. 
Phil more Mfg. Co., Inc., 130-01 Jamaica Ave., Richmond Hill, N. Y. 
Roche, P. C. Co .. Inc .. 11 Park PI., New York. N.Y. 
Selas Corp. of America, Box 200, Dresher, Pa. 
Snap·OnTools Corp., 8120 28th Ave., Kenosha. Wisc. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Ungar, 2701 W. EI Segundo Blvd., Hawthorne, Cal.~. 
X·Acto Precision Tools, Inc., 48-41 Van Dam St., long Island City, N. Y. 
leva Electric Corp., 11 Park PI., New York, N. Y. 

SOLENOID DRIVERS. SOLID STATE 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. ...... P 2199 
CalHDrnia Sys. Comp., Inc., 9176 Independence, Chatsworth, Col. p 766 
fork Standards Inc., 213 Main St., West Chicago, III. .. .... P 1099 
Guardian CalHornia, 5755 camille Ave., Culver City, Calif. 
Ram Electronics, Inc., 101 W. Alameda Av •• , Burlrank, Calif. 
Tee Magnetics, 12117 Slauson Ave., Santa Fe Springs, Calif. 
Allied Control Co. Inc., 2 East End Ave .. New York. N . .Y. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
lehigh Valley Electronics, Inc., Box 125, FogelSVille. Pa. 
Microwave Dev. labs. Inc., 87Cresent Rd., Needham Hgts., Mass. 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
Pollak, 1. Corp., 195 Freeport St., Boston, Mass. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood. N.1. 
Voltex CD., Inc., 115 Marine St., Farmingdale. N. Y. 
Warner Electric Brake & Clutch Co., Beloit, Wisc. 

SOLENOIDS. LINEAR 
American Precision Inds., Inc., 77 Olean Rd., E. Aurora, N. Y. 
American Zettler, Inc., 697 Randolph Ave., Costa Mesa, CaIH. 

p 2194,2195 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. P2199 
Oale Electronics, Sioua DiY., Box 180, Yankton, S. D. 
Deltrol Controls, 2745 South 19th St. Milwaukee. Wilt: •. ,..... P 2223 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd" Schenectady, N. Y. 
Guardian Electric Mfg. Co., 1550 W. Carroll AVll., Chicago, III. . p 2243 
Hart Components, Advance Relay Div., Oak Electro/Netics Corp" 

Crystal lake, III ................. : ............. 2249,2252 
IMC Magnetic Corp., Western DiY., 6058 Walker Ave., Maywood, Cain. 

p 1745 
ledex DiY., Lede, Inc., 126 Webster St, Dayton, IIhio ....... P 1746 
Uberty .c'ontrols, RFO 5, Joliet III. . . . . . .. . . . . • . . . . p 2288.2291 
Naybor, E. V., labs, Inc., 26 Manorhaven Blvd., PI. Wash., H. Y. 
Tee Magnetics, 12117 Slauson Ave., Santa Fe Springs, Cam. ... P 2272 
Universal Relay Corp., 42 White St, Hew York, N. Y. 
A.P.W. Co., 72 Main St., Rockaway, N. 1. 
Automatic Switch CD., 5()'56 Hanover Rd., Florham Park, N. J. 
Benthos, Inc., Edgerton Dr., N. Falmouth, Ma.ss. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. 1. 
Controls Company 01 America, 9655 SorenR Ave .. Schiller Park. III. 
Cornell·DubiJier Electronics, 50 Paris St., Newark, N. 1. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee. Wise. 
Device Seals, Inc., 11684 Tuxford St, Sun Valley, Calif. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
Electro·Mechanisms, Inc., 407 W. Chestnut Ave., Monrovia, Calif. 
Electroid Corp., 95 Progress St., Union, N. 1. 
General Relay Corp" 20 Mercer St., Dover, N. J. 
HJS Engineering CD., Box 96, Park Ridge, III. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph. Ont. Can. 
IMC Magnetics Corp., 1OO0 East 5th St., Tempe, Ariz. 
James Electronics Inc., 4050 N. Rockwell St" Chicago. III. 
Koontz·Wagner Elec. CD., Inc., 516 N. Michigan St., S. Bend, Ind. 
Lem Instr. Corp., 20 Sarah Dr., Farmingdale, N. Y. 
Lisk, G. W., CD., Inc., 5019 South St., Clifton Springs, N. Y. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
MagneTec Corp., 7751 Densmore Ave., Van Nuys, Calif. 
Meltronics, Inc., 3343 Merrick Rd., Wantagh, N. Y. 
Modelectric Prods. Corp., 9 Cindy la., Asbury Park. N. 1. 
National Acme CD., 170 East 131 St., Cleveland. Ohio 
National Water lift CD., 2220.Palmer Ave., Kalamazoo, Mich. 
Pacific Assemblers Co., Inc., 450 CampusIDr. #524, Newport Beach. Cal. 
Pollak, 1. Corp., 195 freeport St., Boston, Mass, 
Preferred Electronies, Inc., Main Line Dr., Westfield, Mass. 
Servotronies, Inc., 3OO1 Union Rd" Buffalo, N. y, 
Skurka Engineering Co., 4002 N. Mission Rd., los Angeles, Calif. 
Tokyo E1ec. CD" ltd" 14-8, I·Chome, Uchi·Kanda, Chiyoda·ku, Tokyo. Jap. 
U. S. Electronics. Corp., 321 Orient Way, lyndhurst, N. J. 
. Valcor Engrg. Corp., 365 Carnegie Ave., Kenilworlh, N. J. 
Velmex, Inc., Box 78, Holcomb, N. Y. 
West Coast Electrical Mfg. CD., 233 West 116th PI .. los Angeles. Calif. 

SOLENOIDS. ROTARY 
Cedar Div., Control Data, 5806 W. 36th St, Minneapoli~ Mnnn. P 1726 
Clifton Div., Marple at Broadway, Clifton Hghts., Pa. 
Ledex Div., Ledex Inc., 126 Webster St., Dayton,Ohio ........ P 1746 
Oak. Manufacturing Co., Dept El, t Crystal lake Ave" Crystal lake. III. 

P 2767 
Tec Magnetics, 12117 Slauson Ave., Santa Fe Springs, Calif. ,.. • 2272 
UtiYersal Relay Corp., 42 WhRe St, New York, N. Y. 
Abrams Instrument Corp., 606 E. Shiawassee St., lansing. Mich. 
DaCO.lnstrument Co., Inc., Merritt Blvd., Trumbull, Conn. 
DevIce Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
HJS Engineering Co., Box 96, Park Ridge, III. 
IMC Magnetles Corp" 1900 fast 5thS!., Tempe, Ariz .. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lisk, G. W., Co., Inc., S019 SouthSt., Clifton Springs, N. Y. 
Magnuson Engineers, Inc.,IOIO Timothy Or., San Jose. Calif. 
Plessey, Inc., 170 Finn Ct., Farmingdale. N. Y. 
Preferred Electronics, Inc., Main line Dr., Westfield. Mass. 

. Velmex, Inc" Box 78, Holcomb, N. Y .. 

~OLVENTS-SEE CLEANERS & SOLVENTS 

SONIC ANALYZERS-SEE ANALYZERS. SONIC 
& SUBSONIC 

SORTERS_SEE MACHINES. SORTING 

SOUND LEVEL INDICATOR5-
SEE METERS, AUDIO LEVEL 

SOUND RECORDING EQUIP.-SEE 
MICROPHONES: RECORDERS: ETC. 

SOURCES. LIGHT. ISOTOPE EXCITED 
American Atomics Corp., 425 S. Plumer Ave., Tueson, Ariz. 
Canrad Precision Inds., Inc., 630 Fifth Ave., New York, N. Y. 
IlC, Inc., 164 Commercial St., Sunnyvale, Calif. 
Solid State Radialions, Inc., 2261 S. Carmelina, los Angeles, Calit: 
U. S. Radium Corp., 170 E. Hanover Ave., Morristown, N. J. 

SOURCES, LIGHT, RADIOACTIVE 
CMllnc., 350 leland Ave., Plainfield, N. I. 
American Atomics Corp., 425 S. Plumer Ave., Tdcson, Ariz. . 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. / 
Canrad Precision Inds., Inc., 630 Fifth Ave., New York, N. Y. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Schoeffel Instrument corp., 24 Booker st., Westwood, N. J. 
3M CD., 3M Center, St. Paul, Minn. 
U. S. Radium Corp., 170 E. Hanover Ave., Morristown, N. J. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

SOURCES, LIGHT. STROBOSCOPIC-SEE 
STROBOSCOPES 

SOURCES, RADIOACTIVE 
General Electric Co., Elctrn. Compo Sales Oper., 1 Rim Rd., Schenectady, N. Y. 
American Atomics Corp., 42~ S.Plumer Ave., Tueson, Ariz. 
American Nuclear Corp., Box 426, Oak Ridge, Tenn. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Canrad Precision Inds., Inc., 630 fifth Ave., New York, N. Y. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Gaf.Tronics Corp., Bodl, Reading, Pa. 
General Nuclear Corp., 2640 Park Ave., New York, N. Y. 
Isotopes, 50 Van Buren Ave., Westwooo, N. 1. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Measurements Corp., 2460N. Arlington Ave., Indianapolis, Ind. 
Nuclear Products CD., Box 1178, EI. Monte, Calif. 
Nuclear Supplies, Box 312, Encino, Calif. 
Packard Instrumenl CD., Inc.,22oo Warrenville Rd., Downers Grove, III. 
Sanders Nuclear Corp., 95 Canal St., Nashua, N. H. 
Solid State Radiations, Inc., 2261 S. Carmelina, los Angeles, Calif. 
U. S. Radium Corp., 170 E. Hanover Ave., Morristown, N. J. 

SPACERS 
Basic Ceramics Inc.,"221 Seventh Ave., Hawthorne, N. J. ..•.. P 1577 
Conconl ElecirGnics Corp., 37 Great Jones St, New York, N. Y. 
Electronic Molding Corp., 44 Church St., Pawtucket R. I. ... . . . P 901 
Ian Hlrdware MIg. Co., Inc., 47·27 36th St., long Island City, N. Y. 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. . . . . . p 2909 
hsltronlc Inds., Inc., 1906 S. Stewart, Sprinlfjeld, Mo. 
S.E.C.S., Inc., 19-58 38th St, Lang Island City, N. Y. ......... P 1234 
Sealectro Corp., 225 Hayt St., Mamaroneck, N. Y. . . . . . . . . . . . . p 987 
SmHh, N. N., Inc., 812 Snediker Ave., Brooklyn, N. Y. ........ P 993 
Sterling Instr., 76 t Second St., Mineola, N. Y. . ...... .... p 1767 
Vero Electronics Inc., 176 Central AVll., farmingdale, N. Y. 
Waldom Electronics, Inc., 4633 West 53rd St, Chicago, III. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Elctrn. Hardware Co., 81 Ruckdale Ave:, New Rochelle, N. Y. 
Asheville·Schoonmaker Mica Co., 000 Jefferson Ave., Newport News, Va. 
Auburn Mfg. Co., Pease Ave. & Stack St, Middleton, Conn. 
Auto-Swage Products, Inc., SOl River Rd., SlIelton, Conn. 
Bell Fasteners Corp., 352 Evelyn St., Paramus, N. J. 
8irnbach CD. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blinn, Delbert. Co., 80x 2007, Pomona, Calif. 
8rush Beryllium CD., 17876 St. Clair Ave., Cleveland, Ohio 
C. E. M. CD., Inc., 24 School St" Danielson. Conn. 
Corning Glass Works, Television Prods. Div., Corning. N. Y. 
Crystal Optic ResearCh, Inc., 1360 N. Main St., Ann Arlror, Mich. 
o,cemco, 3200 N. San Fernando 8Ivd., Burbank, Calif. 
Edal Inqustries, Inc., 4 Short aeach Rd., E. Haven, Conn. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Ferroxcube Corp., lock Box 359, Saugerties, N. Y. 
Fischer Special Mig. Co., 446 Morgan St., Cincinnaii, Ohio 
Franklin Fibre·lamitex ~orp., OO1·OO5 East 13th St., Wilmington, Del. 
Frenchtown/CFI, Inc., 8th & Harrison SIs., Frenchtown, N. ~. 
General Gaskets, Inc., Middletown, Conn. 
General Mfg. Co., 724 Ruberta Ave., Glendale, Calif. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St .. Burlington, Mass. 
Keystone Elctrns. Corp., 49 Bleeker St, New York. N. Y •. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
NorrichPlasties Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Nylomatic Corp., 137 Nolan Ave., Morrisville, Pa. 
PIC Design Corp., 477 Atlantic Ave., E. Rockaway, N. Y. 
Resdel Corp., Box 2171, Rio Grande, N. 1. 
Shur·lok Corp., 1300 E. Normandy PI., Santa Ana, Calif. 
Stop (;omponentslnc., 100 Commercial St., Freeport, N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
3M Co., 3M Center, St. Paul, Minn. 
USECO Div., Litton Industries, 13536 Salicoy St., Van Nuys, Calif. 
Weckesser C~, Inc., 4444 W. Irving Park Rd., Chicago. III. 

SPAGHEni-SEE TUBING. SPAGHETTI 

SPARK GAP CAPACITORS-SEE CAPACITORS. 
OVER.VOLTAGE PROTECTED 



SPARK GAPS 
Bel Fuse loc., 203 Yan Yorsl st., Jersey City, N. J. 
Ceolralab Elclm., Div., 5151 N. Green Bay Ave., Milwaukee, Wisc. 
Dale Electronic~ Sioux Div., Box 180, Yankton, S. O. .•....•. p 2716 
General Electric Co., Elctrn. Camp. Sales Oper.,1 River Rd., Schenectady, N. Y. 
Joslyn Elelrn. Sys., 6868 Cortona Dr., Goleta, Calif. .•... p 2740,2741 
KilovoH Corp., 238 High St., Hackensack, N. J. 
LAO Electro·Systems Inc., 1 Commercial St., Hicksville, N. Y. 
Raytheon Co., Ind. Components Oper., 465 Centre St, Quincy, Mass. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. ...... . P 2322 
Signalne, Inc .• 1933 Heck Ave., Neptune, N. J. .•.•..•...... p 1805 
Sprague Electric Co., 481 Marshall St, N. Adams, Mass. 
Tobe Deutschmann Labs., Box 14, Canton, Mass. . . . . .. .. p 695 
Yieloreen Instr. Div., 10101 WOOdland Ave., Cleveland, Ohio 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
In Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Jones, Norman, Inc., Box I, South Merrimack, N. H. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Siemens America Inc., 350 Fiftlt Ave., New Yor~ N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

SPEAKER CONES & PARTS 
Kidde, Walter & Co., Inc., 615 Main St, Belleville, H. 1. 
Precision Paper Tube Co., 1033 S. Noel Ave., Wheeling, III. P 15B7 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago, III. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. 1. 
Bossert Mfg. Co., 1030 Oswego St., Utica, N. Y. 
Cleveland Electronics, Inc., 1974 East 61st St., Cleveland. Ohio 
Hawley Prods. Co., 333 North 6th St., St. Charles, III. 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Lansing J. B., Sound, Inc., 3249 Casitas Ave., Los Angeles, Calif. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Stevens Products Inc., 128 N. Park St., East Orange, N. 1. 
Welsh, W. H. Co., Inc.,2241 Indiana Ave'i Chicago, III. 

SPEAKER DRIVERS-SEE DRIVERS. SPEAKER 

SPEAKER ENCLOSURES-SEE ENCLOSURES. 
SPEAKER 

SPEAKER HORNS-SEE HORNS. SPEAKER 

SPEAKER SYSTEMS flNDUSTRIALl 
Electro·mech Components Inc., 1039 E. Valley Blvd., San Gabriel, Calif. 
Kidde, Walter & Co., Inc., 615 Main St, Belleville, N. I. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Action Systems Co., 34 Cambridge St., Meriden, Conn. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Ampex Corp., oWl Broadway, Redwood City, Calif. 
Argos Products Co., Inc., 6110 S. Sycamore St., Genoa, III. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. J. 
Audio Dynamics Corp., Pickett District Rd., New Milford, Conn. 
Bell PA Prod~ Corp., 1200 N. Fifth St .. Columbus, Ohio 
Bennett labs., Inc., 5800 Christie, Emeryville, Calif. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Chamberlain Mfg. Corp., 5740 N. Tripp Ave., Chicago, III. 
Collins Radio Co., Dallas, Texas 
Dukane Corp., 103 lith Ave., st. Charles, III. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Era Acoustics Corp., 311 E. Park St., Moonachie, N. 1. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Yc 
Executone, Inc., 47·37 Austell PI., Long Island City, N. Y. 
Femeo, Inc., Box f, Irwin, Pa. 
Fisher·Berkeley Corp., 5800 Christie, Emeryville, Calif. 
Gai·Tronics Corp., Box 31, Reading, Pa. 
Hamilton Elctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Klipsch & Associates, Inc., Box 280, Hope, Ark. 
Koss Electronics, Inc., 2227 North 31st St., Milwaukee, Wisc. 
lowell Mfg. Co., 3030 laclede Station Rd., St. Louis, Mo. 
Major Electronics Corp., 649 39 St., Brooklyn, N. Y. 
Micro·Magna Elclrns., 3311 Perkins Ave., Cleveland, Ohio 
Minneapolis Speaker Co., 3806 Grand Ave., S., Minneapolis, Minn. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Neptune Electronics Co., 30 West 15 St, New York, N. Y. 
Phil more Mfg. Co., Inc., 130·1J1 Jamaica Ave., Richmond Hill, N. Y. 
auam·Nichols Co., Marquette Rd. at Prairie Ave., Chicago, III. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Remler Co., 2101 Bryant St., San Francisco, Calif. 
Smith·Meeker Engr. Co., 157 Chambers St., New York, N. Y. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
Tannoy America, ltd., 1756 Ocean Ave., Bohemia, N. Y. 
University Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 
Utah Electronics, 1124 E. Franklin St., Huntington, Ind. 
Wald Sound, 11131 Dora St, Sun Valley, Calif. 
Wharfedale, Div. British Inds. Co., Westbury, N. Y. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Wilder Engrg. Prods., 715 Kedzie, Chicago, III. 

SPEAKERS. (ERAMIC 
Cleveland Electronics, Inc., 1974 East 61st Sf.. Cleveland. Ohio 
Minneapolis Speaker Co., 3806. Grand Ave., S., Minneapolis, Minn. 
Shigoto Industries, Inc., 350 Fifth Ave .• New York, N. Y. 

SPEAKERS. COLUMN 
American Geloso Electronics Inc .. 251 Park Ave. 5 .. New York. N. Y. 
Argos Produels Co., In~, 600 S. Sycamore St., Genoa, III. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. 1. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. 1. 
Cleveland Electronics, Inc., 1974 East 61st St., Cleveland. Ohio 
Dukane Corp., 103 11th Ave., St. Charles, III. 
Electro·Voice, Inc., 6110 Cecil St., Buchanan, Mich. 
Executone, Inc., 47·37 Austell PI., Long Island City, N. Y. 
Hamilton Etctrns. Corp., 2726 W. Pratt Ave., Chicago, III. 
Jensen Mfg . .Div., 5655 W. 73 St., Chicago, III. 
Micro·Magna Elctrns., 3311 Perkins Ave., Cleveland, Ohio 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix. Ariz. 
Port·O·Vox EnterpriSes, Corp., 130 West 57th St., New York, N. Y. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. 1. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
University Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 
Wald Sound, 1lJ31 Dora St., Sun Valley, Calif. 
Wilder Engrg. Prods., 715 Ked,ie, Chicago, III. 

SPEAKERS. DYNAMIC. ELECTRO 
Amperex Elctrn. Corp., Component Div., 35 Hoffman Ave .. Hauppauge, N. Y. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
Neshaminy Transformer Co., EdisoncFurlong Rd., Furlong, Pa. 
Acoustech, 2227 N. 31 St., Milwaukee, Wisc. 
Altec Lansing, 15t5 S. Manchester Ave., Anaheim, Calif. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Cleveland Electronics, Inc., 1974 East 61st St., Cleveland, Ohio 
Era Acoustics Corp., 311 E. Park St., Moonachie, N. 1. 
Fisher Radio Corp., 11·40 45th Rd., Long Island City, N. Y. 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Port·O·Vox Enterprises, Corp., 130 West 57th St., New York, N. Y. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. 1. 

SPEAKERS. DYNAMIC. P·M 
Amperex Elctrn. Corp., Component DiY., 35 Hoffman Ave., Hauppauge, N. Y. 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
CTS Etctrns., Inc., 1010 Sycamore Ave., S. Pasadena, Calif. 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Kidde, Walter & Co., Inc., 615 Main 51., Belleville, N. J. 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. 1. 
American Geloso Electronics Inc:, 251 Park Ave. S., New York. N. Y. 
Argonne Electric Mfg. Corp., 1 lafayette Rd., Syosset, N. Y. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. 1. 
Barker Electric Sales Co., 339 Broad Ave., Ridgefield, N. J. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. 1. 
Bozak, R. 1. Mfg. Co., Box 1166, Darien, Conn. 
Cleveland Electronics, Inc., 1974 East 61st St., Cleveland, Ohio 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Davis, 1. W. & Co., Box 35313, Dallas, Tex. 
Electronics Homes Co., 200 Claremont Ave .. New York, N. Y. 
Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 
Era Acoustics Corp., 311 E. Park St., Moonachie, N. 1. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Fisher Radio Corp., 11·40 45th Rd., long Island City, N. Y. 
Hartley Products Corp., Barnert PI., Hohokus, N. J. 
Heppner Mfg. Co., Box a, Round Lake. III. 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Klipsch & Associates, Inc., Box 280, Hope, Ark. 
Lansing 1. B., Sound, Inc., 3249 Casitas Ave., Las Angeles, Calif. 
Micro·Magna Elctrns., 3311 Perkins Ave .. Cleveland, Ohio 
Minneapolis Speaker Co., 3806 Grand Ave., S., Minneapolis, Minn. 
Murdock Corp., 158 Carter St., Chelsea, Mass. 
Oaktron Industries, Inc., Monroe, Wisc. 
Oxford Transducer Co., 3911 S. Michigan Ave., Chicago, III. 
Permoflux Corp., Box 6364, Glendale, Calif. 
auam·Nichols Co., Marquette Rd. at Prairie Ave., Chicago, III. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Rola Div., 21010 Miles Pkwy., Cleveland, Ohio 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
Tannoy America, ltd., 1756 Ocean Ave" Bohemia, N. Y. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 
University Sound, Div. lTV, Box 26105; Oklahoma City, Okla. 
Utah Electronics, 1124 E. Franklin St., Huntington, Ind. 
Wald Sound, 11131 Dora St., Sun Valley, Calif. 
Wilder Engrg. Prods., 715 Kedzie, Chicago, III. 

SPEAKERS. EXPLOSION & FLAME PROOF 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. 1. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. 1. 
Cleveland Electronics, Inc .• 1974 East 61st St., Cleveland. Ohio 
Executone, Inc., 47·37 Austell PI., Long Island City, N. Y. 
Heppner Mfg. Co., Box a, Round Lake, III. 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
University Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 

SPEAKERS. HORN 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. 1. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Cleveland ElectroniCS, Inc., 1974 East 61st St.. Cleveland. Ohio 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Dukane Corp., 103 lith Ave., St. Charles, III. 
Electro·Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Executone, Inc., 47·37 Austell PI., long Island Cily, N. Y. 
Fanon Elctrn. Inds., 439 Frelinghuysen Ave., Newark, N. 1. 
Femco, Inc .. BoxF. Irwin, Pa. 
Fourjay IndustrieS, Box 1465 Northbridge Br., Dayton, Ohio 
Heppner Mfg. Co., Box a, Round lake, III. 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Oxford Transducer Co., 3911 S. Michigan Ave., Chicago, III. 
University Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 

SPECTRAL LIGHT SOURCES 

SPEAKERS. PAGING & TALK BACK 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Atlas Sound OIv., 10 Pomeroy Rd .. Parsippany, N. 1. 
Audio Equip. Co., Inc., 75 Harbor Rd., Port Washington, N. Y. 
Bennett Labs., Inc., 5800 Christie, Emeryville, Calif. 
Bogen COnlmunications Div., lear Siegler, Inc., Box 500. Paramus. N. 1. 
Cleveland Electronics, Inc., 1974 East 61st St., Cleveland, Ohio 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Dukane Corp., 103 11th Ave., St. Charles. III. 
Electro·Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Executone, Inc., 47·37 Austell PI., Long Island City, N. Y. 
Fanon Elctrn. Inds., 439 Frelinghuysen Ave., Newark, Ni 1. 
Femco, Inc., Box F, trwin, Pa. 
Fisher·Berkeley Corp., 5800 Christie, Emeryville, Calif. 
Fourjay Industries, Box 1465 Northbridge Br., Dayton, Ohio 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Minneapolis Speaker Co., 3806 Grand Ave., S., Minneapolis, Minn. 
Oxford Transducer Co., 3911 S. Michigan Ave., Chicago, III. 
Remler Co .. 2101 Bryant St" San Francisco, Calif. 
Strom Communications Corp., 10th & Walnut Sts., Chester, Pa. 
University Sound, Div. LTV, Box 26105, Oklahoma City. Okla. 
Utah Electronics, 1124 E. Franklin St., Huntington, Ind. 
Wald Sound, 11131 Dora St., Sun Valley, Calif. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

SPEAKERS. PILLOW 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 
Trimm Inc., 400 Laka St, Libertyville, III. . . . . . . . . . . . . . . . . . . P 573 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
American Gelaso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Bennett Labs., Inc., 5800 Christie, Emeryville, Calif. 
Cleveland Electronics, Inc., 1974 East 61st St., Cleveland, Ohio 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Dukane Corp., 103 11th Ave., St. Charles. III. 
Executone, Inc., 47·37 Austell PI., long Island City, N. Y. 
Fisher·Berkeley Corp., 5800 Christie, Emeryville, Calif. 
Murdock Corp., 158 Carter St., Chelsea, Mass. 
Parcoe, Inc., 4501 Prospect Ave., Cleveland, Ohio 
Philmore Mfg. Co., Inc., 130'()1 Jamaica Ave., Richmond Hill, N. Y. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 

SPEAKERS. SUBMERGENCE·PROOF 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
AOEC Inc., 86 Frelinghuysen Ave., Newark, N. J. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Audio Equip. Co., Inc., 75 Harbor Rd., Port Washington, N. Y. 
Cleveland Electronics, Inc., 1974 Easl 61st St., Cleveland, Ohio 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
University Sound, Div. lTV, Box 26105, Oklahoma City, Okla. 

SPEAKERS. WEATHERPROOF 
CTS Corp., 905 N. West Blvd., Elkhart, Ind. 
Kidde, Walter & Co., Inc., 615 Main St, Belleville, N. J. 
ADEC Inc., 86 Frelinghuysen Ave., Newark, N. 1. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Altec Lansing. 1515 S. Manchester Ave .• Anaheim. Calif. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. 1. 
Audio Equip. Co., Inc., 75 Harbor Rd., Port Washington, N. Y. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. 1. 
Bozak, R. 1. Mfg. Co., Box 1166, Darien, Conn. 
Cleveland Electronics, Inc., 1974 East 61st St., Cleveland, Ohio 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Dukane Corp., 103 11th Ave., St. Charles, III. 
Electro·Voice, Inc., 6110 Cecil St., Buchanan, Mich. 
Era Acoustics Corp., 311 E. Park St., Moonachie, N. 1. 
Executone, Inc., 47·37 Austell PI., long Island City. N. Y. 
Fedtro, Inc., Federal Elctrns. Bldg., Rockville Centre, N. Y. 
Fidelity Amplifier Co., 1633 N. Halsted St., Chicago, III. 
Heppner Mfg. Co., Box a, Round lake, III. 
Jensen Mfg. Div., 5655 W. 73 St., Chicago, III. 
Klipsch & Associates, Inc., Box 280, Hope, Ark. 
Lansing J. B., Sound, Inc., 3249 Casitas Ave., Los Angeles, Calif. 
Micro·Magna Elctrns., 3311 Perkins Ave., Cleveland, Ohio 
Minneapolis Speaker Co., 3806 Grand Ave., S., Minneapolis, Minn. 
Oaktron Industries, Inc., Monroe, Wisc. 
Oxford Transducer Co., 3911 S. Michigan Ave., Chicago, III. 
auam·Nichols Co., Marquette Rd. at Prairie Ave., Chicago, III. 
R. C. A. Brdest & Comm. Prods., Front & Cooper Sts., Camden. N. J. 
Remler Co., 2101 Bryant St., San FranCisco, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Tannoy America, ltd., 1756 Ocean Ave., Bohemia, N. Y. 
University Sound, Div. LTV, Box 26105, Oklahoma City, Okla. 
Utah Electronics, 1124 E. Franklin St., Huntington, Ind. 

SPECIFIC GRAVITY INDICATORS-SEE 
INDICATORS. SPECIFIC GRAVITY 

SPECTRAL LIGHT SOURCES 
Gamma Scientific, Inc., Dept. 301, 2165 Kurtz St., San Diego, Calif. 

P 1778 
Pinlites Inc., 1215 Bloomfield Ave., Fairfield, N. J. 
Signallte, Inc., 1933 Heck Ava., Neptune, N. J. 
American Atomics Corp., 425 S. Plumer Ave., Tucson, Ariz. 
Bausch and Lomb Inc., 87969 Bausch St.. Rochester, N. Y. 
Black Light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Black Light Eastern, 29 New York Ave .. Westbury, N. Y. 
Cintra Physics International Co., 440 logue Ave., Mt. View. Calif. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Edmund Scientific Co., 380 Edscorp Bldg., Barrington, N. J. 
Eimac, 301 Industrial Way. San Carlos. Calif. 
Electro Optics Assocs .. 974 Commercial Ave .. Palo Alto. Calif. 

eeml1969 213 



SPI!CTRAL LIGHT SOURCES (Cont'dl 

Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
Grace Elctrns., Inc., 4380 Warner Rd., Cleveland, Ohio 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Kollmorgen Color S15., 67 Mechanic St., Attleboro, Mass. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
McPherson Instr. Corp., 530 Main St., Acton, Mass. 
Monsanto-Elctrn. Special Prods., 10131 Bubb Rd .. Cupertino, calif. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calil. 
Quartz Railiation Corp., 1275, Bloomfield Ave., Fairfield, N. J. 
Sara Scientific Co., Box 321, San FranCisco, Calif. 
Schoeffellnstrument Corp., 24 Booker St, Westwood, N. J. 
TRW Instruments, 139I11inois,St., EI Segundo, calif. 
Will SCientific, Inc., 39' Russell St., Rochester, N. Y. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

. SPECTROGRAPHS & SPECTROMETERS 
American Instr. Co., Inc., 8830 Georgia Ave., Silver Spring, !ltd. 
Electronic Assocs., Inc., 185 !ltonmouth Pkwy., Long Branch, N. J. 
Aero Vac Corp., Box 448, Troy, N. Y. . 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Beckman, Advanced Tech. Oper., 2500 \larbor Blvd., Fullerton, Cal. 
Beckman, Clinical Instrs. Oper., 2500 Harbor Blvd., .Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Ealing Corp., 2225 Massachusetts Ave., Cambridge, Mass. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
GCA Technology, Burlington Rd., Bedford, Mass. 
Gaertner Scientific Corp., 1261A Wrightwood Ave., Chicago, III. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St., 

W.lynn, Mass. 
Grace Elctrns., Inc., 4380 Warner Rd., Cleveland, Ohio 
McPherson Instr. Corp., 530 Main St., Acton, Mass. 
Nuclear Measurements Corp., 2460 N. Arlington Ave., Indianapolis; Ind. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd .. Downers Grove, III. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Process & Instruments Corp., 1943 Broadway, Bklyn., N. Y. 
Siemens America, Measuring Inst. Div., 350 Fifth Ave., N. Y., N. Y. 
TRW Instruments, 139 Illinois St., EI Segundo, calif. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Tinsley Labs, Inc., 2448 6th St.,Berkeley, Calif. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Varian Assoes., 611 Hansen Way, Palo Alto, Calif. 
Varian Assoes., Analyticallnstr. Div., 611 Hansen Way, Palo Alto, Cal. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. . 
Ventron Instrs. Corp., 144 Middlesex Tpke., Burlington, Mass. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

SPECTROMnERS. INFRARED 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Beckman, Clinicallnstrs. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Brower Labs, Inc., 237 Riverview Ave., Walthlm, Mass. 
Grace Elctrns., Inc., 4380 Warner Rd., Cleveland, Ohio 
Perkinilmer Corp., Main Ave., Norwalk, Conn. 
Philips Broadcast Equip. Corp., 11 Park PI., Paramus, N. J. 
Philips Electronic Instr., 750 S. Fulton Ave., Mt. Vernon, N. Y. 
Tinsley Labs, Inc., 2448 6th St., Berkeley, Calif. 

SPECTROMETERS. MASS 
Varian Assoes., Analyticallnstr. Div., 611 Hansen Way, Palo Alto, Cal. 

SPECTROPHOTOMETERS 
American Instr. Co., Inc., 8830 Georgia Ave., Silver Spring, Md. 
Gamma Scientific, Inc., Dept. 301, 2165 Kurtz St, San Diego, Cam. 

Healll Co., Dept. 180, Benton Hamor, Mich. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Beckman, Advanced Tech. Oper., 2500 Harbor Blvd., Fullerton, Cal. 
Beckman, Clinlcallnstrs. Oper., 2500 Harbor Blvd" Fullerton, Cal. 

p 1778 

Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Brower labs, Inc., 237 Riverview Ave., Waltham, Mass. 
Canallndustrial Corp.,.5635 Fisher La., Rockvfile, Md. 
Cary Instruments, 2724,So. Peck Rd., Monrovia, Calil. 
Coleman Instruments, 42 Madison St" Maywood, III. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
Electro-Optical Div.,Kolimorgen Corp., 347 King St., Northampton, Mass. ' 
General Electric Co., Analytical Measurement Business Sec" 25 Federal St" 

W.lynn, Mass. 
Grace Elctrns., Inc., 4380 Warner Rd., Cleveland, Ohio 
International light Inc., lord Timothy Dexter Ind'I.Green, Newburyport, Mass. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chuo-Ku, Tokyo, Jao. 
Kollmorgen Color S15., 67 MechanicSt., Attleboro, Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calif. 
McPherson Instr. Corp., 530 Main St., Acton, Mass. 
Olympus Corp. of America, Two Nevada Dr., N,ew Hyde Park, N. Y. 
Perkin·Elmer Corp., Main Ave., Norwalk, Conn. 
Philips Electronic Instr., 750 S. Fulton Ave;, Mt Vernon, N. Y. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelohia, Pa. 
Photo Research Corp., 3000 N. Hollywood Way, Burbank, Calif. 
Process & Instruments Corp., 1943 Broadway, Bklyn" N. Y. 
Schoeffel Instrument Corp., 24 Booker ;St., Wi!5twood, N. J. 
TE Co., 515 E. Montecito St., Santa Barbara, Calif. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calil. / 
Will Scientific, Inc., 39 Russell St., Rochester, N;Y: 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 
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SPECTRORADIOMETERS 
Gamma Scientific, Inc., Dept. 301, 2165 Kurtz St., San DieZo. Cal~. 
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Cary Instruments, 2724 So. Peck Rd., Monrovia, Calif. 
EG & G, Inc., Elctrn. ,Prods. Div., 160 Brookline Ave., Boston, Mass. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Kollmorgen Color Sys., 67 Mechanic St., Attleboro, Mass. 

SPECTRUM ANAL YIERS-SEE ANAL YIERS. 
SPECTRUM 

SPEECH SCRAMBLERS-SEE SCRAMBLERS. 
SPEECH 

SPEED DRIVES. MOTOR-SEE CONTI!.OLS. 
MOTOR SPEED 

SPIRAL' WRAP-SEE, TUBING. SPIRAL WRAP 

SPLICERS. COAXIAL CABLE 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
BUlndy Corporation, Richards Ave., Norwalk, Conn. ...... p 885, 2828 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Aerolite Electronics Corp., 2207 Summit Ave., Union City, N. J. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
General Staple Co., 28 East 22nd St., New York, N. Y. 
Javex Etctrns., 9509 Oak Glen Rd., Cherry Valley. Calif. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Superior C9ntinental Corp., Box 489, Hickory, N. C. 

SPLICERS. WIRE (Bun & CAP TYPES) 
AMP Incofllorat.d, Box 3608, Harrisburg, Pa. 
Buchanan Electrical Products Corp., 1065 Floral Ave" Union. N. I. P 279 
Burnlly Corporation, Richards Ave., Norwalk, Conn. ...... P 885, 2828 
Waldom Electronics, Inc., 4633 West 53rd St. ChlC31:o, III. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
General Staple Co., 28 East 22nd St., New York, N. Y. 
H & S Wire Cutting Service, Inc., 42 East 12th St., New York, N. Y. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

SPLICING EQUIPMENT. MAGNETIC TAPE 
GC Electron~s, Dept 10-1, 400 S. Wyman St., Rockford, III. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Ampex Corp., 401 Broadway, RedWOod City, Calif. 
Duotone Co., Inc., Box 814, S. Miami, Fla. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Magnecessories,Box 6960, Washington, D. C. 
Prestoseal Manufacturing Corp., 37·12 108th St., Corona, N. Y. 
Rason Mfg. Co., 73 Wortman Ave., Brooklyn, N. Y. 
Recoton Corp., 46·23 Crane St., long Island City, N. Y. 
Reiter, F. Co., 3340 Bonnie Hill Dr., Hollywood, Calif. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Tall Co., 158 S. Terrace Ave., Mt. Vernon, N. Y. 
Telephone Dynamics Corp., 1333 Newbridge Rd., N. Bellmore, N. Y. 
3M Co., 3M Cenler, ,St. Paul, Minn. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 

SPLICING EQUIPMENT. PAPER TAPE 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Neumade Products Corp., 720 White Plains Rd., Scarsdale, N. Y. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Prestoseal Manufacturing Corp., 37·12 108th St., Corona, N. Y. 
Robins Data Devices, Inc., 15·58 127th St., Flushing, N. Y. 

SPOOLERS. PUNCHED TAPE-
SEE READERS. PUNCHED TAPE 

SPRAY SYSTEMS. ELECTROSTATIC PAINT 
Rowe Industries Inc., 1702 Airport "wy., Toledo, Ohio 
Borden Chemical Co., Krylon Dept., Ford & Washington, Norristown, Pa. 
Conforming Matrix Corp., Box 37, Sta. G, Toledo, Ohio 
Despatch Oven Co., Box 1320, Minneapolis, Minn. 
DeVilbiss Co., 300 Phillips Ave., Toledo, Ohio 
Fischer, H. G. & Co., 9451·9491 W. Belmont Ave., Franklin Park, III. 
Ionic Electrostatic Corp., III Monroe St., Garfield, N. J. 

SPRINGS (ALL TYPES), 
Accurate Spring Mfg. Co., 8747 W. Palmer St., River Grove, III. 
Ace Spring Mfg. Co., Inc., 150 32nd St., Brooklyn, N. Y. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Braun, H. Tool & Instr. Co., lAO Fifth Ave., Hawthorne, N. J. 
CE·JA Springs Inc., 169 Day St., Newington, Conn. 
Connor Spring & Mfg. Co., 75 14th St., San Francisco, Calif. 
Dudek & Bock Spring Mfg. Co., 4014 W. Grand Ave., Chicago, III. 
Dzus Fastener Co. Inc., 425 Union Blvd., W. Islip, N. Y. 
Helix Spring Corp., 35·10 10th St., long Island City, N. Y. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Larsen Importing Co., 140 Nassau St" New York, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Newcomb Spring of Conn., Inc., 2 Spring St., Southington, Conn. 
O'Hara Melal Products Co., 540 Brannan St., San Francisco, Calif. 
Oneida Electronic Mfg. Co., B43 N. Cottage St., Meadville, Pa. 
PIC Design Corp., 477 Atlant,ic Ave., E. Rockaway, N. Y. 
Stanley Industrial Components Div., Stanley Works, Forestville, Conn. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore,J/,y' 
Templeman, D. R. Co., 8 Park,St., Plainville, Conn. 

SPRINGS. COMPRESSION (HELICALl 
Instrument Specialties Co., Inc., 254 Bergen Blvd., litOe Falls, N. J. 
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Accurate Spring Mfg. Co., 8747 W. Palmer St., River Grove, III. 
Ace Spring Mfg. Co., Inc., .150 32nd St., Brooklyn, N. Y. 
Allmeflll Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y. 

/ 

Ametek, Inc., Station Square Two; Paoli, Pa. 
Connor Spring & Mfg. Co., 75 14th St., San Francisco, Calif. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Helical Prods. Co., Inc.,Box 4, Hermosa Beach, Calif. 
Helix Spring Corp., 35·10 10th St., long Island City, N. Y. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Newcomb Spring of Conn., Inc., 2 Spring St., Southington, Conn. 
O'Hara Metal Products Co., 540 Brannan SI" San Francisco, Calif. 
Perkins Machine & Gear Co., Circuit Ave., W. Sprinf{field, Mass. 
Stanley Industrial Components Div., Stanley Works, Forestville, Conn. 

SPRINGS. FLAT '. 
Instrument Specialties Co., Inc., 254 Bergen Blvd., UHle Falls, N. I. 

P 1222 
Accura1e Spring Mfg. Co., 8747 W. Palmer St., River Grove, III. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
American Silver Co. Div., 36-07 Prince St., Flushing, N. Y. 
Ametek, Inc., Station Square Two, Paoli, Pa . 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Braun, H. Tool & Instr. Co., 140 Fifth ~ve., Hawthorne, N. J. 
Chemical Micro Milling Co., Box 770; Camden, N. J. 
Connor Spring & Mfg. Co., 75 14th St., San Francisco, Calif. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
H. K. Metalcraft Mfg. Co., 35 Industrial Rd., lodi, N. J. 
Helix Spring Corp., 35·10 10th St., long Island City, N. Y. 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. Y. 
Hunter Spring, One Spring Ave., Hatfield, Pa. 
Micro Contacts, Inc., 62 Alpha Plaza, Hicksville, N. Y. 
Newcomb Spring of Conn., Inc., 2 Spring St., Southington, Conn. 
O'Hara Metal Products Co., 540 Brannan St., San Francisco, Calif. 
Stanley Industrial Components Div., Stanley Works, Forestville, Conn. 
3M Co., 3M Center, St. Paul, Minn. 
Tricon Mfg. Co., 2325 Wisconsin Ave., Powner Grove, III. 

SPUTTERING EQUIPMENT 
Cooke Vacuum Prods., Inc., 13 Merritt St., S. Norwalk, Conn. 
Denton Vacuum, Inc., Cherry Hill Ind!. Ctr., Cherry Hill, N. J. , 
Engineering & Elctrn. Devices Inc., 1024 N. McCadden PI., los Angeles, Calif. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
ITI Electronics Inc., 369 lexington Ave., Clifton, N. J. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chuo·Ku. Tokyo. Jao. 
lepel High Frequency tabs., 59·21 Queens·Midtown Expwy., Maspeth, N. Y. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Varian Assoes., 611 Hansen Way, Palo Alto, Calil. 
Varian Assoes., Vacuum Div., 611 Hansen Way, Palo Alto, Calil. 

STABILIZERS. FREQUENCY 
Aerospace Research Inc., 130 Lincoln St., Boston, Mass. 
American Time Products, Bulova Watch Co., Inc., 

61·20 Woodside AVB., Woodside, N.Y. .................. P 1083 
Austran, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Bulova Watch Co., Inc., Elctrn. Dlv., Freq. Control Products, 

61·20 Woodside Ave., Woodside, H. Y. 
CMLlnc., 350 Leland Ave., Plainfleld, N. J. .. .. .. .. • ... p 1891. 1892 
California Instrs. COfll., 3511 Midway Dr., San Diego, Calif. 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. ... p 1942, 1943 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. J. 
Parzen Research inc., 48 Urban Ave" Westbury. N. Y. .. . . . . . p I 460 
Stevens·Arnold, Inc., 7 Elkins St., S. ;80ston, Mass. . . . . . . . . p 2921 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave" Richmond, Calif. 

'English Elec. Co., ltd., English Etee. House Strand, london, W.C. 2, Eng. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Micro·Now Instr. Co., Inc., 6124 N. Pulaski Rd., Chica~o, III. 
Microwave/Systems, Inc., 1 Adler Dr., E. Syracuse, N. Y. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., long Island City, N. Y. 
Relcom, 2329 Charleston Rd., Mountain View, Calil. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr" Natick, Mass. 

STABILIZERS. LINE IMPEDANCE 
Stoddart Electro Systems, 2045 W. Rosecrans Ave" Gardena, Calif. 

STABILIZERS. VOLTAGE-SEE REGULATORS & 
STABILIZERS. VOLTAGE-ALSO SEE 
TRANSFORMERS. VOLTAGE REGULATING 

STALOS-SEE OSCILLATORS. MICROWAVE 

STAMPED CIRCUIT BOARDS-SEE 
CIRCUIT BOARDS. STAMPED 

STANDARDS. ATOMIC BEAM 
Atomlchron, fnc., 3 Delaware Dr" New Hyde Park, N. Y. p 1330 
Tracor Inc., 6580 TraCtlr La" Austin, Texas 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 

STANDARDS. CAPACITANCE 
Arco Elctrns., Inc., Manufacturing DiY" Community Dr., Great Neck. N. Y. 
Beckman Instr., fnc., Cedar Grove Opar., 89 Commerce Rd" Cedar Grove, N.I. 
Boonton Electronics COfll., Rle. 287 at Smith Rd., Parsippany, H. J. 

p '1346,1348,1349 
Electro Scientific fnds., 13900 N.W. Science Park Dr., PorHand, Ole. 

p 1376 
SGuthfield Elctrns., 21250 10 'Iz Mile Rd" Southfield, Mich. .... p 1502 
Sprallle Electric Co" 481 Marshall St.. N; Adams. Mass. 
Cryotronics, Inc., W. Main St., High Bridge, N. J. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mouniainside, N. J. 
Rohde & Schwarz Sales Co., III lexington A~e., Passaic, N. J. 

STANDARDS. CURRENT 
Electronic Development COfll., 423 W. Broadway, Boston, Mass. 

p 1378,1379 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. . . . . p'1392 
Gtentronies Inc., 748 E. Alosta, U.S. Hwy. 66, Glendora,' Calif, .. p 1960 
Holt Instrument Labs, P.O. Box 230, Oconto,Wisc. ......... p 1398 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. p 1417,2394 
North Hills Electronics fnc., Alexander PI., Glen Coye, N. Y. P 14~6, 2056 



Princelan Applied ReslWCll Corp., Box 565, Princeton, N. I. 
an Inlls., Inc, PntrviIIe Rd, "anton, N. I. .••....•...•.. p 1472 
Simpsol Electric Co., 52011 W. Kinzie St, Cblcago, III. ..•.... p 1485 
Solllhfiald Elctrns., 21250 10 'h Mile Rt, SOItbfield, Mlcb. .... p 1504 

'A & M Instrument. Inc., Community Dr., Great Neck, N. Y. 
Guildline Instruments ltd., Box 99, Smith Falls, Onto Can. 
Hallmark Standard Inc., 145 Library Lane. Mamaroneck. N. Y. 
Halmar Electronics, Inc., 1544 W. Mound St., Columbus, Ohio 
Knopp, Inc., 1307 66th St., Oakland, Calif. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax. Ont., Can. 
Toa Elctrns. Ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
Weslon Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark. ·N. J. 
Weston Inslrs., Inc., Weston·LexinR\on Div .. 17 Hartwell Ave., LeKinR\on, Mass. 

STANDARDS. DELAY LINE 
Dilital Devices Div., 200 Michael Dr., Syosset. N. Y. 
Kappa Networks Inc, 185 Roosevelt An., Carteret, N. J. . . . . p 1163 

STANDARDS. FREQUENCY 
Al:cutronics, Inc., 628 Nortb St, Geneva, ilL .......... p 1059,1064 
Aerospace Researcb Inc., 130 Uncoln St, Boston, Mass. ..... p 1647 
American Time Pllducts, Bulova Watch Co., Inc., 

11·20 WODdside An., Woodside, N. Y ................. .. 
AnadlX Instruments Inc., 7833 Haskell Ave., Van Nuys, Calif .. _ 
Atec, Inc., 1125 Limpkin St, Houston, Tex. . ............ . 
Atll1ic11t1n, Inc., 3 Delawall Or., New Hyde Park, N. Y •...••.. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. . ..... . 
Bramco Contruls 01 •. , Ladex Inc., Collell & South, Piqua, Ohio 
Bulova Watch CII., Inc, Elctm. DIY. Freq. Contral Praducts, 

61·20 Woodside Ave., Woodside, N. Y. 
CTS COlli., 005 N. West BlYd., Elldlart, Ind. 

P 1083 
P 761 

'p 1015 
p 1330 
P 1332 

Connor·Winfield COlli., Winfield, ID. •••••.•••.•.•••••...• p 10B7 
Electronic RlSeam Co. lDDOO W. 75th St, Overland Park, Kans. 
FerwaK, W. H. Inc., Webb Rd., Lapwai, Idaho 
ForllStandards Inc., 213 Main St., West Chicago, IlL .......• p 109B 
Fllquency ElectrDnics, Inc., 3 Delawall Dr., Lake Success, N. Y. 

p 1104,1330 
Gibbs MIl. & Researeb Celli., 450 H. Main St, Janesville, Wise. 

p 1105,1106 
Greelray Induslrles, Inc., 840 W. Churcb Rd., Mechanicsbull. Pa. P 1100 
Industrial Test Equlpt Co., 20 Beechwood An., Port Washln!IDn, N. Y. 
Lorch-Adret Corp., 105 Cedar La" EnIIewDOd, N. I. .... . . . . . p 1430 
Melpar, Inc., Special Products Dept., m&'Arlin!IDn Blvd., Falls Churcb, Va. 
Metric Engrg., 5235 l Simpson Rd., Mecbanlcsburg, Pa. 
MDtcreia COIIII. • Elctrns., Inc., 4501 N. Augusta BI.d., Chicago, III. 
Parzen Research Inc., 48 Urban Ave., Westbury, H. Y. • . . . . . . p 1460 
Petersen Radio Co. Inc., 2800 W. BrDadway, CDuncH Bluffs, IDwa p 1127 
Pbilallon LailoralDrles Inc., 90 Hopper St., Westbury, N. Y. 

p 1130,1305,1461 
Reav,s-Hefflll8ll 01 •. , 400 W. North St, Carlisle, Pa. 
Takeda Rlbn Ind. Co. Ltd., 1-32·1 Allbl·chD, Nerlma-ku, Tokyo, Jap. 

p 1505 
Tracor Inc., 65011 TracDr La., Austin, Texas . .. .. . .. .. .. .. . P 1511 
Vectron Lailorateries, Inc., 146 Sal~ck St, Stallford. CDnn. ... p 1136 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
Advanced Energy Conversion, 1918 Menaltc A.e., Menlo Par~ Calif. 
American'Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 WriRhtAve .. Richmond, Calif. 
Collins Radio Co., Dallas, Texas 
Oata Instrument DiY., 7300 Crescent Bl.d., PennsaUken, N. I. 
Dietz Design Inc., 100 Electronics Pkwy., Belton. Mo. 
Fairchild Space & Defense Systems, 300 Robbins La .. Syosset, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hill Electronics Inc., 300 No. Chestnut St. Mechanicsburg, Pa. 
Micro-Now Instr. Co., Inc., 6124 N. Pulaski Rd., Chicago, III. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Muirhead Inslrs., Inc" 1101 Bristol Rd., Mountainside. N. J. 
NH Research, Inc., 1510 S. Lyon St, Santa Ana, Calff. 
Norrman, Ernst Labs., 200 Elkhorn Rd., Williams Bay, Wisc. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. 
Racal Communications, Inc., 8440 Second Ave., Silver SprinR, Md. 
Riker Video, 100 Parkway Dr., 5., Hauppauge, N. Y. ' 
Riverbank Labs., Dept. of Engrg., P. O. Box 65, Geneva, IIi. 
Rohde & Schwarz Sales Co., 111 Lexingtcn Ave., Passaic, N. J. 
Somerset Radiation Lab., Inc., 2060 North 14th St, Artington, Va. 
Systems Elettronics, Inc., 9801 Walford Ave., Cleveland, Ohio 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Varo General, Garland Bank Bldg., Garland, TeL 

STANDARDS. INDUCTANCE 
North Hills ElectrDnlcs Inc., Alexander PI., Glen Cm, N. Y. 
Sau~fi.ld ElctrnL, 21250 10 'h Mill R_. Southfield, Mich. .... p 1504 
Sprague Bectrlc Co., 481 Mershal St. N. Adalls, Mass, 
Data Instrument Dh., 7300 Crescent Blvd, Pennsauken. N. J. 
General Radio Company, 300 Baker Ave., W. ConcDrd, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd .. Palo Alto, Calif. 
Lionmount & Co" Ltd., Bellevue Rd., New Soutllgate, London, Eng. 

STANDARDS. NOISE 
Airborne Instruments Lab., Div. Cutler.Jiam~r, Inc., Deer Park, N. Y. 

STANDARDS. PHASE 
Alstrell, Inc., 10214 N. Interllgional Hwy., Alstlll, Tex. ....... P 1332 
UJlrDalcs C •• ,lIIc., 4800 EeanswoDd Dr" Cllumbas, Oblo.. • • . .• P 1367 
Industrial Test EIIulpt. Co., 20 ... ellwood Ava.; Port Washin!ID1I, N. Y. 

Tbeta Inslnlml1ll C",., Faneld, N. J. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
: 

STANDARDS. Q 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. 

P 1405 

STANDARDS. RESISTANCE 
Bachmaa Instr" Inc., Cedar Grave Oper., 89 Commerce Rd., Cadar Grave, N. I. 
Biddie, lames G. Co., Tmship Line' lolly Rds., Plymouth Meitlng, Pa. 

p 1339 
ChlOnedcs, 5DD Nuber Ave., Mt Vernon, N. Y. 
Electro ScimUfic Inds., lHOD N.W. Science Park Or., Portland, Ore. 

p 1376 
Geueral Resistance Inc., 500 Nuber Ave., Nt Vernon, N. Y. .• . . P 1392 
lulie Research Lab Inc. 211 W. 61st St, New York, N. Y. 

• P 1417,2394,2395 
Keithley Instruments, tnc., 28775 Aurera Rd., Cleveland, Obio 
Marmn Elctrns., 301 Washingtcn St, Orange, N. J. .......... P 2404 
North Hills ElectrDOics Inc., Alexander PI., Glen Cove, N. Y. 
Nytronics, Inc., Pllcislol Resister Div., Industrial Ave., Kutztown, Pa. 
PPM Inc., 1018 Elclid Ave" Clnelaad, Obie 
Penn Airborne Products Co., Industrial Highway, Southampton, Pa. P 1457 
SlIIllcross, E. PllstDn St, Selma; N. C. .. .. .. .. .. .. .. .. .. .. P 1483 
Soutilfield Elctrns., 21250 10 'h Mile Rd., SDulbfield, Mich. . . . . p 1504 
Takeda Rlken Ind. CI. Ltd., 1-32·1 Alahl-cho, Neriml-ku, Tokyo, Jap. 
Vishay Resistor PrDds. DiY., 64 Lincoln Hwy .. Malvern, Pa. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, France. 
Chronetic~ Inc., SOD Nuber Ave., Mt. Vernon, N. Y. 
Data Instrument Div., 7300 Crescent Bl.d., Pennsauken, N. J. 
General Radio Company, 300 Baker Ave., W. Concord, Mas~ 
Guildline Instruments Ltd., Box 99, Smith Falls, Ont., Can. 
Hallmark standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. s., Minneapolis, Minn. 
Miller Electro·Res. Labs., 14800 W. Grange, New Berlin, Wisc. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, ant, Can. 
Thermal Systems, Inc., 13920 S. Broadway, Los Angeles, Calif. 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., LexinR\on, Mass 
Yewter Corp., 1885 Palmer Ave., Larchmont, N. Y. 

STANDARDS. RESISTANCE TRANSFER 
Beckllan Instr., Inc., Cedar Grove Oper., 89 CDmmerce Rd., Cedar Grove, N. J. 
Cbroaltics, 5DD Nuber Ave., Mt Vernon, N. Y. 
ElectrD Scientific Inds., 13900 N.W. Science Park Dr., PDrUand, Ore. 

p 1376 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. .... p 1392 
lulie Research Lab In~, 211 W. Blst St, New York, N. Y. .... p 1417 
Nytroaics, Inc., Precision Resistor DiY., Induslrial Ave., Kutztown, PI. 
Beckman Inslrs., Inc., Scientific Inslrs. Di •. , 2500 Harbor Blvd., Fullerton, Cal. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
MedislDr Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 

STANDARDS. SYNCHRO & RESOLVER 
Astrosystems, Inc., & Nevada Dr., New Hyde Par~ N. Y. ....... P 1328 
julie Research Lab Inc., 211 W. 61st St., New Ylrk, N. Y. .... P 2394 
Harth Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. P 1452 
Singer Co. Instrumentation DiY., 915 Pembroke St, BridgePDrt, CDnn. 

P 1496 
Theta Instrument Corp., Fairfield, N. I. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden. N. J. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 

STANDARDS. TEMPERATURE 
Cohu Electronics Inc., Box 623, San DiegD, Calif. 
Harrel Inc., 18 Fitch St, East Norwalk, Conn. 
RFL lillis., Inc., PowervDle Rd., BODntDn, N. I. .............. P 1472 
Eyelet Tool Co., Inc., 76 Rogers St., Cambridge, Mass. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck. N. Y. 
NY·Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calff. 
Riverbank Labs., Dept of Engrg., P. O. Box 65, Geneva, III. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis. Minn. 
Trans·Sonics, Inc., Box 326, Lexington, Mass. 
Weksler Instrs. Corp., 195 E. Merrick Rd., Freeport, N. Y. 

STANDARDS. TIME 
Aerospace Research Inc., 130 Lincoln St, BDston, Mass. ..... p 1647 
American Time PrDducts, Bulova Watch Co., Inc., 

81-20 Woodside An., WODdslde, N. Y. 
AstrDdata, Inc., 240 E Palals Rd., Anaheim, Calif. 
AtoDllcbron, Inc.,/3 Delaware Dr., New Hyde Park, N. Y. . . • . • • . P 1330 
Austron, Inc., 10214 N. InterregiDnal Hwy., Austin, Tex. ....... P 1332 
thrano.Log Corp., 2583 W. Chester Pike, BrDornall, Pa. ...... P 767 
Ferwalt W. H. Inc., Webb Rd., Lapwai, Idaho 
FDrk Standards Inc., 213 Main St., West Chicago, III.. . . . . . . . P 1099 
Gibbs MIl. & Research Corp., 450 N. Main St, lanmnle, Wisc. P 11 05 
Greenray Industries, Inc., 840 W. Charcb Rd., Mlchanicsburg, Pa. 
Metric Engrg., 5235l Simpsen Rd., Mecbanlcsblllf, Pa. ..•.. P 1440 
MotorDla CDmm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, ID. 
Reeves-HoffmaR OiY., 400 W. N.rth St, Carlble, Pa. 
TeJe.Slgeal Corp., 250 Cressways PaJt Dr., Woodll1lry, N. Y. 
Ttacor Inc., 8508 Tracor La., Austin, Texas .............. . P 1511 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave., Richmond, Calif. 
General Radio COl11pany, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
NOllman, Ernst Labs., 200 Elkhorn Rd., Williams Bay, W~c. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
Riverbank Labs., Dept. of EI1grg., P. O. Box 65, Geneva, III. 
Rohde & Schwarz Sales Co., 111 LaxinglDn Ave., Passaic, N. I. 
Varo General, Garland Bank Bldg., Garland, Tex. 

STANDARDS. VOLTAGE 
Avlen Inc., 58-15 Northell' BlI1I., WDodside, N. Y. • • • . . . • • . . p 1335 
Beckman Instr., Inc., Cedar Greve Oper., 89 Commerce Rd., Cedar Grave, N. J. 
Cbrenetics, 500 Nuber AVI. Mt VernOR, N. Y. 
Cobu Electronics lac., Bu 623, San Dielo, Cain. " • . • . . . . • . P 1356 
Cannor·Winfield COlli., Winfield, III. •.................... P 1087 
Dynage Inc., 1331 Blue Hills Ave., Bloomfield, Cenn. 
Electronic Development COlli., 423 W. Broadway, Boston, Mass. 

P 137B,1379 
FllmDhm 01 •• , 31·11 41th Ave., Ling Island City, N. Y. ........ P 1671 

STANDARDS. VOLTAGE REFERENCE 

General Resistance Inc., 500 Nuber Ave. Mt. Vernon, N. Y.. •. P 1392 
Glentronies Inc., 748 E. AIDsta, U.S. Hwy. 66, GlendDra, CaIR. .. P 1960 
Holt Instrument Labs, P.O. BDX 230, OconIC, Wise. .•. . . . .. . P 139B 
tnstruLab, Inc., 1205 Lamar St, Oayton, Ohio ...... . . . . . . . .. P 1406 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. P 1417,2394 
Kepco Inc., 131-38 SanlDrd Ave., Rushing, N. Y. 
Klkusul Elctrns. Corp., 3·1175, ShinmarukD.Jiigashi, Kawasaki·City, 

Kanagawa.Pref .. lapan 
KDoyoft Corp., 238 High St., Hackensack, N. I, 
LDrch·Adllt COlli., 105 Cedar La., Englewood, N. 1 . . . . . . . . . P 1430 
North Hills Electronics Inc., Alexander PI., Glen CDve, N. Y. P 1426, 2056 
Power Designs Inc., 1700 Shames Dr., Westbury, N. Y. 
Princeton Appilld Research CDIII., Box 565, PrimlDn, N. J. 
RFL IndL, Inc., PewervHle Rd., BDonton, N. 1 ...•.. .... .... P 1472 
Simpsen Electric Co., 5200 W. Kinzie St., ChlcagD, III. ....... P 14B5 
SiBllr Co., InstrumentatiDn Di •. , 915 PembrDke St, Bridgeport, Conn. 

P 1493,1494,1498 
Tabeda Riken Ind. Co. Ltd., 1-32·1 Asabkho, Nerlma-ku, TokyD, laP. 
A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S .. Lon~ Island City. N. Y. 
Eppley Lab., Inc., Box 419-Main P.O., Newport, R. I. 
General Microwave Corp., 155 Marine St, Farmingdale, N. Y. 
Guildline Instruments Ltd., Box 99, Smith Falls, Ont., Can. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
IB Instruments Inc., 7016 Euclid Ave., Cleveland, Ohio 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Muirhead Instrs., Inc., 1101 BrlslDl Rd.;Mountainside, N. I. 
NH Research, Inc., 1510 S. Lyon St, Santa Ana, Calif. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Precision Standards Corp., Box 8361, San Marino, Calif. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego, Calif. 
Stark Electronic Instruments, Ltd., 180 Station St, Ajax, ant., Can. 
Toa Elctrns. Ltd., 235, Suwa·Cho, Shinjuku-ku, Tokyo, Japan 
Weston Instrs. Di •. , Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Weston Instr~, Inc., Weston·Lexington Div., 17 Hartwell Ave .. Lexington, Mas~ 
Yewter Corp., 1885 Palmer Ave., Lerchmont, N. Y. 

STANDARDS. VOLTAGE RATIO 
thronetics, 500 Nuber Ave., Mt VernDn, N. Y. 
tDhu Electronics Inc., hx 623, San Diego, Cain. , 
Electro Scientific IndL, 13900 N.W. Science Perk Dr., Portland, Ore. 

, P 1376 
General Resistance Inc., 500 Nuber Ave., Mt. VernDn, N. Y. .... P 1392 
Julie Research Lab Inc., 211 W. 61st St., NIW York, N. Y. P 1417,2394 
Koiwsal Elec. Co., Ltd., 9 Wlshikubo·Sakuragwa-cho, Mlnato·ku, TDkyo, Japan 
Marmn ElctrnL, 301 Washin!IDn St, Oraage, N; J. .......... P 2404 
North AUantic Industries Inc., 200 Terminal Dr.} Plainview, N. Y. P 1452 
Princeton Applied Rlsearch COllI., hx 565, Prlnceton,N. J. 
Singer Ct., Instrumentation Di •. , 915 Pembroke St, Bridgeport, Conn. 

P 1494 
WeinlChel Engrg. CD. Inc., P.O. Box 571, Gaithersburt:, Md. 
A.O.I.P., 23 PI. leanne d'Arc, Paris, France 
Chronetics, Inc., 500 Nuber Ave., ,M!. Vernon, N. Y. 
Collins, G. L Corp., 5875 Obispo Ave., Long Beach, Calif. 
Guildline Instruments Ltd., Box 99, Smith Falls, ant., Can. 
Hallmark Standard Inc., 145 Ubrary Lane, Mamaroneck N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Idal .. Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Modular Circuits Inc., 4420 Transmission Rd., Phoenix, Ariz. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Weston Inslrs., Inc., Weston·Lexington Div., 17 Hartwen Ave., Lexin~ton, Mass. 

STANDARDS. VOLTAGE REFERENCE 
tbrDnetlcs, 5DD Nuber A.e., Mt. Vernon, N. Y. 
Cohu ElectrDnics Inc., Box 823, San Diegl, CaIR, ••. . . . . • . • • P 1356 
D,nage Inc, 1331 Blue Hills Ave., Blaomfield, Conn. 
ElectrDnlc Design Labs., Inc., Box 7831, Philadelphia, Pa. 
Electronie Development COlli., 423 W. BrDadway, Boston, Mass. 

P 1378,1379 
General Resistance Inc., 500 Nuber Ave., Mt Vernon, N. Y. . . . . P 1392 
Hickoh Electricallnstr. Co., 10514 DUPDnt Ave., Cleveland, Ohio 
Holl.lnstrument Labs, P.O. Box 230, OconIC, Wbc. ......... P 139B. 
InslruLab,lnc., 1205 Lamar St, DaytDn, Ohio ............. ,. P 1406 
Julia Research Lab Inc.,211 W. 61st St, New York, N. Y. p 1417.2394 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. 
North HHls Electronics Inc., Alexander PI., Glen Cave, N. Y. p 1426,2056 
Power Oesigns Inc., 1700 Shames Dr., Westbury, N. Y. 
Princeton Applied Research CDIII., Box 565, Princeton, N, J. 
RFL IndL, Inc., PowlrvlUe Rd., honton, N. J. ....... . . •. . . . p 1472 
Singer Co., Instrumentation Div;, 915 PembrDke St., BridlepDrt, CDnn. 

A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
A.O.I.P., 23 PI. Jeanne d'Arc, Paris, France 
Analogic Co., 296 Newton St., Waltham, Mass. 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Chronetics, Inc., SOO Nuber Ave., Mt. Vernon, N. Y. 

P 1494 

EPSCO, Inc., Data Systems Div., 4n Providence Hwy., Westwood, Mass. 
Eppley Lab., Inc., Box 419-Main P.O., Newport, R. I. 
Graffx, Inc., Box 3296, Albuquerque, N. M. 
Guildline Instruments Ltd., Box 99, Smith Falls, ant., Can. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. 
Hewlett·Packard Co., 1S01 Page Mill Rd., Palo Alto, Calif. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
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STANDARDS. VOLTAGE REFERENCE (Conl'dl 

!vIodular Circuits Inc., 442fr Transmission Rd., Phoenix, Ariz. 
Monroe Electronics Inc., 5 Vernon St., Middleport, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd.; Mountainside, N. J. 
'Power Components Inc., Box 421, Scottdale, Pa. 
Stable Dynamics Corp., 8098 Engineer Rd., San Diego,Calif. 
Weston Instrs. Div., Weston Instr. Inc.,J14 Frelinghuysen Ave., 

Newark, N. J. 
Woston Instrs., Inc., Weston·lexington Div., 17 Hartwell Ave., lexington, Mass. 
Y.wter Corp., 1885 Palmer Ave., larchmont, N. Y. 

STANDING WAVE DETECTORS-
SEE DETECTORS. STANDING WAVE 

STANDS.' WAVEGUIDE 
Am,henol RF DIY., 33 E. Fran.klin St., Danbury, Conn. 
Narda Microwave CO/II., Plainview, N. y, 
Premier Microwava Corp., 35 New Broad St, Port Chester, N. Y. 
Wayeline Inc., Box 718, West Caldwell, N. J. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
CES Electronics, 2968 Av •. Z, Brooklyn, N. Y. 
Cardwell Condenser Corp., 80 E. Montauk Hwy" lindenhurst, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts .. Camden, N. J. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern .St., Fullerton, Cal. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Microlab)FXR, 10 Microlab Rd., livingston,. N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave labs. of America, Box 13, Bay Sta" Brooklyn, N. Y. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 

STATORS. MOTOR & GENERATOR-SEE 
MOTOR & GENERATOR ARMATURES. 
ROTORS. STATORS 

STEATITE-SEE INSULATION PARTS. 
CERAMIC 

STEREOSCOPES. MAGNIFYING 
American Optical Corp., Eggert & Sugar Rds., Buffalo, N. Y. 
Bausch and lomb Inc., 87969 Bausch St., Rochester, N. Y. 
Buhl Optical Co., 1009 Beech Ave., Pittsburgh, Pa. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
DoAIl Co., 154 N. laurel Ave., Des Plaines, III. 
Edmund Scientific Co., 380 Edscorp Bldg" Barrington, N. J. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Nikon, Inc., Instr. Div., 613 Stewart Ave .. Garden City. N. J. 
Olympus Corp. of America, Two Nevada Dr .. New Hyde Park, N. Y. 
Opto·Metric Tools, Jnc., 304 Hudson St., New York, N. Y. 
Techni·Tool, Inc., 1116 Arch St., Philadelphia, Pa. 
Titan Tool Supply Co. In~, 68 Comet, Buffalo, N. Y. 
Unitron Instrument Co., 66 Needham St., Newton Highlands, Mass. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Zeiss, C., Inc., 444 Fifth Avenue, New York, N. Y. 

STOOLS-SEE BENCHEt CONSOLES, STOOLS. 
TABLES ILAB & SHuP) 

STOPS, LIMIT-SEE LIMIT STOPS. 
MECHANICAL 

STRAIGHTENERS. TUBE PIN-SEE 
PIN STRAIGHTENERS. TUBE 

STRAIN GAUGES-SEE GAUGES. STRAIN 

STRAIN INDICATORS-SEE INDICATORS. 
STRAIN 

STRAIN RELIEFS. CABLE &. WIRE 
Amphenol Cadre Div .. 20 Valley St.; Box 150, Endicoft. N. Y. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Heyman Mfg. Co., East Michigan Ave., Kenilworth, N. J. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 

STRETCHERS. MICROWAVE-
SEE MICROWAVE LINE STRETCHERS 

STRIP·L1NE COMPONENTS. MICROWAVE 
AEL Inc., P.O. Box 552, lansdale, Pa. 
American Technical Ceramics, 1 Norden ta., HUllington Sta., N. Y. 

p 597,601 
Anarel Microwave, IIC., 478 E. Brighton Ave" SlI1Icuse. N. Y. 

p 1652,1653 
Douglas Microwave Co., Railroad PI., Mamarolecl!, N. Y. p 1658,1659 
E& M laboratories, 5388 Sterling Center Or" Westlake Village, Cal. 

. p 1663 
Fllmohm Div., 37·11 47th Ave., Long Island CitY. N. Y. ........ p 167.1 
frequency Engineering labs, P.O. Box 527, Farmingdale, N. I. 
General Electric Co., Elctrn. Camp. SailS Oper., 1 River Rd" Schenectady, N. Y. 

p 2906 
lEL Div. Varian, 75 Akron St., Copiague, N. Y. ........•..... p 1681 
Narda Microwave Corp., Plainview, N. Y. 
Premier Microwave Corp., 35 New Broad St, Port Chester, N. Y. 
Raven Electronics, Inc., 101 W. AJamedaAve., Burbank, Cain. p 1705 
Sealectre Corp., 225 Hoyt St., Mamaroneck, N. Y. 
Vector Industries, 821 San Antonio Rd., Palo Alto, Calff. P 1717 
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Airtron Div., litton Industries, 100 E. HanoverAve., Morris Plains, N. J. 
Alford Mfg .. Co., 120 Cross St., Winchester, Mass. 
Alloys Unlimited, Inc" 1666IVentura Blvd., Encino,. Cal. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Applied Microwave lab, Inc., Andover St., Andover, Mass. 
Astrolab, Inc., 4 McCandless St., linden, N. J. 
Beckman Instrs., Inc., Elctm. Instrs. Div., 2100 Wright Ave., Richmond, Calif. 
Coax Devices, In~, Box 234-EEM, Chelsea, Mass. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa~ 
Electronic Stds Corp. 01 Amer" 1426-30 W. Front St,,·Plainfield. N. J. 
Elpac RF/Microwave, 18651 Von Karman Ave., Irvine, Cain. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass. 
Film Components Div., 155 Saw Mill River Rd., Yonkers, N. Y. 
Herley Inds., Inc., 175 Ellee.n Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hybridyn., Inc., 1950 Cotner Ave., W. los Angeles, Calif. 
Hyletronics.Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Megadyne Inds., Inc., 1665 Buffalo Rd., Rochester, N. Y. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Metavac, Inc., 45·68 162nd St., Flushing, N. Y. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Mi·Kro Connectors Div., 40·09 21st St., long Island City, N. Y. 
Micro-Radionics, Inc., 14844 Oxnard St., Van Nuys, Cal. 
Micro Science Assocs., 2274 Mora Dr., Mountain View, Calif. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham HIrts., Mass. 
Microwave Div., Sanders Assocs., Inc., ledge St., Nashua, N. H. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
Polymer Corp., 2110 Fairmont Ave., Reading, pa. 
Radiation Systems, Inc., 1755 Old Meadow Rd .. Mclean. Va. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec Div., 14003 Ventura Blvd., Calabasas, Calif. 
Rowe Engravers, 68 Union Ave" Clifton, N. J. 
Sage labs. Inc" Instr. Div., 14 Huron Dr .. NatiCk, Mass. 
Vac.()hm Elctrns. Co., Box 444, Haddonfield, N. J. 
Varian Assocs., 6ll Hansen Way, Palo Alto, Calif. 
Wheeler labs, Inc., 111 Cutter Mill Rd .. Great Neck, N. Y. 
Zeta labs., Inc., 616 National Ave., Mountain View, Calif. 

STRIPPERS AND TWISTERS WIRE
SEE WIRE STRIPPERS 

STRIPPERS. WIRE-SEE WIRE STRIPPERS 

STRIPPERS. WIRE. CHEMICAL-SEE 
CHEMICALS. WIRE STRIPPING 

STRIPS. GROUND 
Molex Prod~ Co., 5224 Katrine Ave., Downers Grove, III. 
Precision Metal Prods. Co., 41 Elm 51., Stoneham, Mass. 
Berg Electronics, In~, York Expwy., New Cumberland, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Braun, H. Tool & Instr. Co., 140 Fifth Ave., Hawthorne, N. J. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 

STRIPS. MARKER & FANNING' 
Accurate Electronics Corp., Sox 935J, Elyria, Ohio 
Cinch Mfg. Co., 1501 Morse Ave., Elk Grove Village, III. 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Brady, W. H., Co., 710 W. Glendale Ave .. Milwaukee, Wisc. 
Duramark, Inc., 2 Secatoag Ave., Port Washington, N. Y. 
Eby Sales Co., 148'()5 Arc~er Ave., Jamaica, N. Y. 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
Mechanical Engraving Co., Inc., 10 Van Cort.landt Ave. E., Bronx, N. Y. 
Seastrom Mfg. Co. Inc., 701 Sonora Ave .. Glendale, Calif, 
States Co., 19 New Park Ave., Hartford, Conn. 

STRIPS. TERMINAL 
ADC Products, 64115 Cambridge St, Minneapolis,. Minn. 
Accurate Electronics Corp., Box 935J, Elyria, Ohio ... . . . . . . . P 832 
Alco Electronic Products Inc., Box 1348, tawrence, Mass. ..... p ·1168 
American lava Corp., Cherokee Blvd. & MflU~ Rd., Chattanoega, Tenn. 
Buchanan Electrical Products Corp., 1065 Floral Ave., Union, N. J. p 878 
Surndy Corporation, RiChanls Ava., Norwalk, Conn. .......... p 884 
Cinch·Graphik, 200 S. Turnbull Canyon Rd., City 01 Industry. Calif. 
Cinch MIg. Co., 1501 .Morse Ava., Elk Grove Village, III. 
Cinch·NuLlne, 1015 South 6th st, Minneapolis, Minn. 
Electronic Molding Corp., 44 Church.St, Pawtucllet, R. I. 
GC Ellctrenics, Dept. 10·1, 400 S. Wyman st, Rockferd, III. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd" Schenectady, N. Y. 

. p 904 
Jackson Bros. (london) Ltd., 258 Broadway, New York, N. Y. ... p f173 
Jan Handware MIg. Co., Inc., 47·27 36th St., long Island City, N. Y. 
Kulka Electric Corp;, Dept. E, Box 149, Mount Vernon, N. Y. '" p 917 
MHlen, Jamu, Mfg. Co. Inc., 150 Exchange St .• Malden, Mast 

p 1174,2913 
Molex Prods. Co., 5224 Katrine Ave., Downers Glove, III. 
National Tel·Tronics Corp., 56 51. Casimir Ave., Yonkers, N. Y.. P 928 
POlYer/Mate Corp., 163 Clay 51., Hackensack, N. J. . ......... p 2074 
Precision Metal Prods. Co., 41 Elm St., Stonelulm, Mass. .... P 976 
Smith, H. H., Inc., 812 Snediker Ave., BrOtklyn, N. Y. ........ p 993 
United Prods. Ce" 451 S. Jefferson st, Oran!!, N. J. 
Vector Electronic Co. Inc., 12460 Gladstone Ave .. Svlmar, Cal. 
Vemilnln Electrical Components, 117 Union Ave., Laconia, N. H. P 1005 
Waldom Electronics, Inc" 4633 West 53rd St., Chicae, III. 
Abacus Electronics Corp., 10 Hudson Terr" Dobbs Ferry, N. y~ 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Advaoced Circuitry Div" litton Inds., 4811 W. Kearney St., Springfield, Mo. 
Amato," Elctrn. Hardware Co., 81 Rockdale Ave .. New Rochelle, N. Y. 
Amer~an Communications Corp., 178-15 Eveleth Rd., Jamaica, N. Y. 
Apahouser Corp. 01 N. E., 1312 Boylston St.; Boston, Mass. 

8erg ElectroniCS, Inc., York Expwy., New Cumberland, Pa. 
8irnbach Co. Inc., 177 Han50 Ave., Freeport, N. Y. 
Brady, W. H., Co., 710 W. Glendale Ava., Milwaukee, Wisc. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
British Radio Elctrns. ltd:, 1742 Wisconsin Ave., N. W., Washinglon, D. C. 
Curtis Develop. & Mfg. Co., 3178 N. 33rd St., Milwaukee, Wisc. 
D·Comco, 3200 N. San Fernando Blvd., Burbank, Calif. 
DeSoto Electrical Products, Box 239, DeSoto, Mo. 
Doran Mfg. Co., 1033 Bader St., Cincinnati, Ohio 
Eby Sales Co., 148'()5 Archer Ave., Jamaica, N. Y. 
Electric Terminal Corp., Drawer E, Pilgrim Sta., Warwick, R. I. 
Electrical Plastics Corp., 280 Warren St., lyndhurst, N. J. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III .. 
Franklin Fibre·lamitex Corp., 901-905 East 13th St., Wilmington, Del. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Gunnar laboratories, Inc., 5803 14th St., E., Brandenton, Fla. 
Henry & Thomas, ltd., Yeo St., london E. 3, England 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. Y. 
Insulating Shapes, Inc., 1381 Seabury Ave., Bronx, N. Y. 
Kaye, Joseph, & Co., Inc., 737 Concord Ave.,. Cambridge, Mass. 
Kent Corp., 169 lake St., Mundelein, III. 
Keystone Elctms. Corp., 49 Bleeker St., New York, N. Y. . \ 
litton Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
long, T. J., Inc., 115 Stonehinge la., Carle Place, N.Y. . 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Maryland lava Co., Inc., P.O. Box 517, Dept. EEM, Bel Air, Md. 
Mechanical Engraving Co., Inc., 10 Van Cortlandt Ave. E., Bronx, N. Y. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Morey Corp., 1659 Wisconsin Ave., Downers Grove, III., 
NIP Co., Inc., Box 117, Temple City, Calif. 
Oneida Electronic Mfg. Co., 843N. Cottage St., Meadville, Pa. 
Permonite Mfg. Co., 910 W. Jackson Blvd., Chicago, III. 
Seastrom Mfg. Co. Inc., 701 Sonora Ave., Glendale, CaIW. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
States Co., 19 New Park Ave., Hartford, Conn. 
3M Co., 3M Center, St. Paul, Minn. 
Tri·Dex Co., 2146 E. Main St., Visalia,Calil. 
Tri-Tronics lab., Inc., Box 33B, Euless, Tex. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
W & M Mfg. Corp., 187 lafayette St., New Yorki N. Y. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N .. Y. 

STROBOSCOPES-SEE LIGHTS. 
STROBOSCOPIC SOURCE 

STUDIO EQUIPMENT-SEE CONSOLES: 
CAMERAS: LIGHTING EQUIP.: nco 

STYLI. RECORDING & PLAYBACK 
Aldshir Mfg. Co., Inc., III lake Ave., Tuckahoe, N. Y. 
American Phono·Ton Inc., Kiamesha lake, N. Y. 
Astatic Corp., Box 120, Conneaut, Ohio 
Audio Dynamics Corp., Pickett District Rd., New Milford, Conn. 
Capps & Co., Inc., 20 Addison PI., Valley Stream, N. Y. 
Dixie Oiamond Tool Co., Inc., 6875 S.W. 81st St., Miami, Fla. 
Duotone Co., Inc., Box 814, S. Miami, Fla. 
Electro-Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 
Fen·Tone Corp., 106 Fifth Ave., N.ew York, N. Y. 
Fife Electronic Prods., SO Commercial St., Freeport, N. Y. 
Game Industries; Inc., SO Commercial St., Freeport, N. Y. 
Pickering & Co., Inc., 101 Sunnyside Blvd., Plainview, N. Y. 
Recoton Corp., 46·23 Crane St., long Island City, N. Y. 
Shure Brothers, Inc., 221 Hartrey Ave., Evanston, III. 
Stanton Magnetics, Inc., Terminal Dr" Plainview, N. Y. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St., Attleboro, Mass. 
Walc. Bctrns. Co., 1234 State Hwy. 46, Clifton, N. J. 

SUBSTRATES. CERAMIC 
American Feldmuehle Corp., Box 2160, Glenbrook, Conn. ...... P 1576 
American lava Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 

P 1575 
American Technical CeramiCS, 1 Norden la., Huntington Sta., N. Y. 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. J. ...... P 1577 
Carborundum Co. Elctrns Plant, Sox 339, Niagara Falls, N. Y. .. p 1578 
General Electric Co., E1ctrn. Compo Sales Oper., 1 RlYer Rd., Schenectady, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. . 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
Ceramic MagnetiCS, Inc., 87 Fairfield Rd., Fairfield, N. I. 
Ceramics International DiY., 39 Siding PI., Mahwah, N. J. 
Coors Porcelainl:o., 600 Ninth St., Golden, Colo. 
Corning Glass Works, Television Prods. Div .. Corning, N. Y. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, .Mass . 
Diamonite Products Mfg. Co., Div. U. S. Ceramic Tile Co .. Shreve, Ohio 
Du·Co Ceramics Co., Box .278, Saxonburg, Pa. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electro-Science labs., Inc., 1133 Arch St., Philadelphia, Pa. 
Emerson & Cuming, Inc., 869 Washington St., Canten, Mass. 
Erie Technological Products Inc., 644 W. 12th St., Erie. Pa. 
Fansteellnc., One Tantalum PI., N. Chicago, III. . 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 

. Insaco, Inc., Box 442, Quakertown, Pa. 
Kidco, Inc., Box 278, Medford, N. J. 
Maryland lava Co.,Jnc., P.O. Box 517, Dept. EEM, Bel Ai" Md. 
National Beryllia Corp., Greenwood Ave., Haskell, N. J. 

. Rosenthal China Corp., 411 East 76th St., New York, N. Y. 
Starnetics Co., Box 9308, N. Hollywood, Calif. 
Steward, D. M., Mfg. Co., East 36th St., Chattanooga, Tenn .. 
3M Co., 3M Center, St Paul, Minn. 
Ultrasonic Machining Co., 266 West Ave., long Branch, N. J. 
Valpey Corp., 1400 Highland St, Holliston, Mass. 
Varadyne, Inc., 1805 Colorado Ave., Santa Monica, Calif. 



Veritro. West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Western Gold & Platinum Co., 525 Harbor Blvd., Belmont, Calif. 

SUBSTRATES. FLEXIBLE 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Emerson & Cuming, In~, 869 Washington St, Canton, Mass. 
Flexible Circuits, Inc., Paul Valley Ind. Park, Warrington. Pa. 
Ford Inds., Inc., Box 06459, Portland, Ore. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Schieldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

SUBSTRATES. GLASS . 
American Te.hnlcal Ceramics, 1 Norden La., Huntington Sta., H. Y. 
Corning Glass Works, Television Prods. Div., Corning, N. Y. 
Dell OptiCS Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
General Acoustics Corp., 12248 Santa Monica Blvd., Los Angeles, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Kopp Glass, Inc., Box 8255, Swissvale, Pittsburgh, Pa. 
Liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Owens·lliinois, Inc., P.O. Box 1035, Toledo, Ohio 
Syncor Prods. Co., Inc., 44 Easlern Ave., Malden, Mass. 

SUPERCONDUCTING MAGNETS-
SEE MAGNETS. SUPERCONDUCTING 

SUPPORTS. TUBE-SEE RETAINERS. TUBE 

SUPPRESSORS. ARC 
Basic Ceramics Inc" 221 Sevenlh Ave., Hawthorne, N. I. 
Carborundum Co. Eletrn. Plant, Box 339, Niagara Falls, N. Y. 
Dale Electronics, Sioux Dlv.; Box 180, Yankton, S. D. ..... •. P 2716 
Dale Electronics Inc" Box 609, Columbus, Nebr. 
General Eleetric Co., Elclrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Genisco TechnololY Corp., Components/Genistron Di.s., 18435 Susana Rd" 

Compton, Calif. .......... ....................... P 1291 
Hopkins Engrg. Co., 12900 Foolhill Bl.d., San Fernando, Cal. 
International Rectifier, 233 Kansas St, EI Segundo, Calif. 
Joslyn Eletrn. Sy~, 6868 Cortona Dr., Goleta, Calif. ..... p 2740.2741 
Ledex Di •. , Ledex Inc., 126 Webster St., Dayton, Ohio p 2579 
Presin Co., Trap Falls Rd., SheHan, Conn. 
Signal"e, Inc., 1933 Heck A.e., Heptune, H. J. ....... p 1805 
Sprague Eleetric Ce., 481 Marshall St, H. Adam~ Mass. 
Transtector Systems, 3025 W. Mission Rd., Alhambra, Calif. . P 2786 
Bradley Semiconductor Corp., 275 Welton SI., New Haven, Conn. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
Rectifier Engrg. & Supply, 8754 Big Bend Blvd., SI. Louis, Mo. 
Sarkes Tarzian, Inc., 415 N. College Ave., Bloomington, Ind. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Standard Condenser Corp., 1065 W. Addison SI., ChicaRo, III. 
Thermatron Div., Willcox & Gibbs, 1040 Ave. of the Americas, N. Y., N. Y. 

SUPPRESSORS. HARMONIC 
Austron, In •. , 10214 H. Interregional Hwy., Austin, Tex. 
Elgar Corp., 8159 Engineer Rd., San Diego, Calif. ...... p 1942,1943 
Airtron Di •. , Litton Industries, 200 E. Hanover Ave., Morris Plains. N. J. 
Standard Condenser Corp., 1065 W. Addison St., ChicaRo, III. 

SUPPRESSORS. NOISE 
Elgar Corp., 8159 Engineer Rd., San Diego, Calff. ..... p 1942, 1943 
GC ElectroniCS, Dept. 1D·1, 4110 S. Wyman St., Rockford, III. 
Hopkins Engrg. Co., 12900 Foothill Bl.d., San Fernando, Cal. 
Hlppon Elec, Hew York Inc., 200 Park Ave., New York, N. Y. 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Weinsehel Engrg. Co. Inc., P.O. Box 577, Gaitbersbul1!, Md. 
Aerovox Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Erie Technological Products Inc., 644 W. 12th SI., Erie. Pa. 
Estes Engrg. Co., 543 West 184lh St., Gardena, Calif. 
Maury Microwave Corp., 86\0 Helms Ave., Cucamonga, Calif. 
Phil more Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Potier Co., 500 W. Florence Ave., Inglewood, Calif. 
Standard Condenser Corp., 1065 W. Addison St., Chicago, III. 
White Electromagnetics, Inc., 656 Lofstrand La., Rockville, Md. 

SUPPRESSORS. TRANSIENT VOLTAGE 
(RECTIFIER TYPEI 

CalHarnla Instruments Corp., Elin Ow., 3511 Midway Dr., San Diego, Cal. 
P 1358 

Continental·Wirt Elctrns. Corp., 26 W. Queen La, Phila., Pa. ... P 2361 
Dale Electronics Inc., Box 609, Columbus, Nebr. 
Elgar Corp., 8159 Engineer Rd., san Diego, Calif. . p 1942,1943 
General Electric Co., Ektrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
International Rectifier, 233 Kansas St, EI Segundo, Calif. .... p 2523 
Joslyn Elctrn. Sys., 6868 Cortona Dr., Goleta, CaIH. ..... p 2740.2741 
Ledex Di •. , Ledex Inc., 126 Webster St, Dayton, Ohio ....... P 2579 
Semikron International In •. , Box 323, Scarsdale, N. Y. ....... P 2587 
Transtecror Systems, 3025 W. Mission Rd., Alhambra, Calif. ...p 2786 
Bradley Semiconductor Corp., 275 Welton St., New Haven, Conn. 
Edallndustries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Electro-Standards Labs., Inc., 3560 Northwest 34th SI., Miami, Fla. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Potter Co., 500 W. Florence Ave., Inglewood, Calif. 
Power Conversion Prods. Inc., Forty Two East St, Crystal Lake, III. 
Rectifier Engrg. & SUPIVY, 8754 Big Bend Blvd., SI. Louis, Mo. 
Sarkes Tarzian, Inc., 415 N. College Ave., Blo,omington, Ind. 

SURFACE ANALYZERS-SEE INDICATORS. 
SURFACE ROUGHNESS 

Continental·Wirt Eletrns. Corp, 26 W. Queen La, Pbila., Pa. .. . P 2361 

SURGE ARRESTERS. ELECTRICAL-SEE 
ARRESTERS. ELECTRICAL SURGE 

SWITCHBOARDS 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. J. 
Conlrol Prods. Corp., 4431 W. Di.lsion St., Chicago, III. 
Electrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. .... P 754 
General Electric Co., Elclrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. v: 
Macarr, Inc., 4360 Bullard Ave., Hew York, N. Y. 
Nippon Elec. New York Inc., 200 Park A.e., New York, N. Y. 
North Electric Co., EI .. troneties Di •. , 553 S. Market St" Galion. Ohio 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, H. Y. 
Tele-Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. p 757 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Technology Corp., 73·03 Grand Ave., Maspeth, N. Y. 
Canoga Eleclronics Corp., 8966 Comanche, Chatsworth, Calif. 
Communication Systems Corp., 8100 N. LehiRh Ave .. Morton Grove. III. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Deveo Engrg., Inc., Pier Lane W., Caldwell, N. J. 
Beetronic Services, Inc., 1258 Fitzgerald Ave., San Franciseo, Calif. 
English Elee. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern SI., Fullerton, Cal. 
Kolton Elec. Mfg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calif. 
NIP Co., Inc., Box 127, Temple City, Calif. . 
Nichols, R. H. Co., Ltd., 4544 Dufferin SI., Toronto, Ont., Can. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Ramm Rectifier Co., Inc., 340 Coster SI., Bronx, N. Y. 
Siemens America, Inc., Telecom Div., 350 Fifth Ave., New York, N. Y. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stevenson Engrg. & Mfg. Co., P.O. Box 25070, Portland, Ore. 
Strom Communications Corp., 10th & Walnut Sis., Chester, Pa. 
Webster Electric Co., Inc., 1900 Clark SI.,Racine, Wisc. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

SWITCHERS. R·F 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
ARRA, Inc., 15 Harold Ct., Bayshore, H. Y. 
Amphenol RF Di •. , 33 E. Franklin St., Danbury, Conn. ... P 1648,1649 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Dow.Key Co., 2260 Industrial L~, Broomfield, Colo. ......... . 
Eleetronic Resources, Inc., 4561 Colorado Bl.d .. Los Angeles. Cal. 
Fifth Dimension Inc., Box 483, Princeton, H. I. 
Hamlin Inc., 670 Lake St., Lake Mills, Wisc. 

P 1658 
p 2718 
P 1667 

Loreh Electronics Corp., 105 Cedar La., .Enliewood, N. J. ..... P 1678 
Millen, James, Mfg. Co. Inc., 150 Exchange St., Malden, Mass. 
Nippon E1ee. Hew York Inc, 200 Park A.e., New York, N. Y. 
Parzen Research Ino, 48 Urban A.e., Westhury, N. Y. 
Phil.o/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. 

P 1460 

Transco Products, 4241 Glencoe Ave., Venice, Calif. ......... P 1711 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Blonder·Tongue Labs Inc., 9 Alling SI., Newark, N. J. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Ferrotec, Inc., 80 Bridge SI., Newton, Mass. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Jerrold Eleclronics Corp., 401 Walnut St., Philadelphia, Pa. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Meridian Metalcral!, Inc., 8739 S. Millergrove Dr., Whittier. Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Quantatron, 1631 Tenth St., Santa Monica, Calif. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Tape·Athon Corp., 523 S. Hindrv Ave .• Inglewood. Calif. 
Technical Material Corp., Box14~ Mamaroneck, N. Y. 
Trompeter Electronics, Inc., 8936 Comanche. Chatsworth, Calif. 
Whistler Elctrns., Inc., 8613 Yolanda Ave., Northridge, Calif. 

SWITCHERS. VIDEO 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
ARRA, Inc., 15 Harald Ct., Bayshore, H.'. 
CalHornla Sys. Camp., Ino, 9176 Independence, Chatsworth, Cal. 
Cohu Electronics Inc., Box 623, San Diego, Calif. 
Crown Int'I., Box 111110, Dept. EEM, Elkhart, Ind. 
Cunningham Corp., 10 Carriage St., Honeoye Falls, N. Y.. P 2710,2711 
Daven, Grenier Field, Dept. EEM 67, Manchester, H. H. 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. 
Fifth Dimension Inc., Box 483, Princeton, N. J. 
Nippon E1ec. Hew York Inc., 200 Park A.e, Hew York, N. Y. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth. Calif. 
American Communications Corp., 178·]5 Eveleth Rd., Jamaica, N. Y. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Blonder·Tongue Labs In~, 9 Alling SI., Newark, N. J. 
Central Dynamics, Ltd., 147 Hymus Blvd., Pte. Claire. Que .. Canada 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Dynair Elctrns., Inc., 6360 Federal Blvd., San Diego, Calif. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix. Ariz. 
Packard Bell ~ctrn., Lawrence & Arnold Drs., Newbury Pk., Calif. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N. Y. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telemet Co., 185 Dixon Ave., Amityville, N. Y. 
Trompeler Electronics, Inc., 8936 Cornaoche, Chatsworth, Calif. 
Videon Corp., 140 E. Main SI., Huntington, N. Y. 
Whistler Elctrns., Inc., 8613 Yolanda Ave., Northridge, Calif. 

SWITCHES. ACCELERATION 
Daven, Grenier Field, Dept. EEM 67, Manchester, H. H. 
Fairchild Controls, 225 Park A.e., Hicksville, N. Y. 
Metrix Instrument Co., P.O. Bex 36501, Houston, Tex. 
Nippon Elec. New York Inc., 200 P'ark A.e., New York, N. Y. 
Aerodyne Controls Corp., 9{) Gana Blvd., Farmingdale. N. Y. 

SWITCHES. CAM 

Bendix Corp., Instruments & Life Support Div., 
2734 Hickory Grove Rd .. Davenport, Iowa 

Bourns, Inc., Instrument Oiv., 6135 Magnolia, Riverside, Calif. 
Cole Instrument, 2034 Placenlia Ave., Costa Mesa, Calif. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Honeywell, Inc., Aerospace & 1Jef. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Indikon Co. Inc., 76 CoolidRe Hill Rd .• Watertown. Mass. 
Instrument Div., Sanders Assocs" Inc., Grenier Field, Manchester. N. H. 
Larson Aero Development, Box 135. ConcQrd. Calif. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pico Rivera. Cal. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Raymond Engrg., Inc., 217 Smith St., Middletown, Conn. 
Servonic Div., 1644 Whittier Ave., Costa Mesa, Calif. 
SpartonBouthwest, Inc., 9621 Coors Rd. N.W .• AlbUQuerQue, N. M. 
United Control Corporation, Redmond, Wash. 

SWITCHES. AIR FLOW ACTUATED 
Automatic Centrals Di •. , 200 E. Daniels Rd., Palatine, III. ... .. p 2696 
Cherry Electrical Prod. Corp., 1650 Old Deerfield Rd., Highland Pk., III. 
Columbus Elec. Mfg. Co., 621 H. Hamilton Rd., Columbus, Ohio 
Corning G~ss Works, Electronic Products Ow., Corning, N. Y. 
G-V Controls Inc., 101 Okner Pkwy., Li.ingston, N. I. ..... ... P 2239 
Rotron, Inc., Hasbrouck La., Woodstock, H. Y. .. . . . . . . . . . . . . . P 1275 
Tapeswitch Corp. of America, 320 Broad Hollow Rd., Farmingdale, N. Y. 

P 2784 
Texas Instruments Incorporated, Components Group, Box 5012. Dallas. Tex. 
Automation Devices, Inc., Box A.D., Fairview, Pa. 
Corning Glass Works, Fluidic Prods. Dept., Corning, N. Y. 
Oynacool Mfg. Co., Inc., 1 Russell St., Saugerties, N. Y. 
Gems Co., Inc., Spring La., Farmington, Conn. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., Louisville, Ky. 
Honeywell, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Michigan Oven Co., 1st Oven PI., Romulus, Mich. 
Wintriss Controls, 20 Vandam SI., New York, N. Y. 

SWITCHES. ANTENNA CHANGEOVER 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Bird Electronic Carp., 30303 Aurora Rd" Cleveland, Ohio 
Centralab Elctrn., DiY., 5757 N. Green Bay Ave., Milwaukee, Wise. P 622 
Daico Inds., Inc., 1711 West 135th SL, Gardena, Calif. .... p 1660 
Douglas Microwave Co., Railroad PI., Mamaroneck, H. Y. . ... .. P 1658 
Dow·Key Co., 2260 Industrial La., Broomfield, Cola. P 2718,2720,1.721 
Beetronic Resources, Inc., 4561 Colorado Bl.d., Los Angeles, Cal. P 1667 
Fifth Dimension Inc., Box 483, Princeton, N. J. 
High Vacuum Electronics Inc., 538 Mission St., S. Pasadena, Calif. 
ITT lennings DiY., 970 McLaughlin Ave., San Jose, Calif. p 669 
Johnson, E. F., Co., 1923 10th A.e., S.W., Waseca, Minn. 
Premier Microwave Corp., 35 New Broad St., Port Chesler, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. p t 705 
Ross Engrt Carp., 11915 ShadytJrook, Saratoga, Calif. 
Sealeclro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Showa Musen KolYO Co., Ltd., 5-5, IH:home, Tegoshi, Shinagawa·ku, Tokyo, 

Japan 
Torr Laboratories, Inc., 2228 Cotner A.e., Las Angeles, Calif. 
Transoo Products, 4241 Glencoe Ave., Venice, CaIH. ......... P 1711 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Delta Electronics Inc .• 4206 Wheeler Ave" Alexandria, Va. 
Delta Elclrns. Ltd., 70 Ronson Dr., Rexdale, Onl., Can. 
Dero Research & Developmenl Corp., Broadway & Park Ave" Huntington. N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
McElroy Elctrns. Corp., Fredonian SI., Shirley, Mass. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Microwave Div., Sande" Assocs" Inc., Ledge St., Nashua, N. H. 
Mobil Electronics. Inc .. Box 1132, Anderson, Ind. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Quantatron, 1631 Tenth St., Santa Monica, Calif. 
RF Systems, Inc., 155 King SI., Cohasset, Mass. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Scherma, F. A. Mfg. Co., Inc., 424 Broome St, New York. N. Y. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Trylon, Inc., Elverson, Pa. 
Whistler Elctrns., Inc., 8613 Yolanda Ave., Northridge, Calif. 

SWITCHES. BAROMETRIC 
Automatic Controls Di •. , 200 E. Daniels Rd., Palatine, III. . P 2696 
Computer Instr. Carp., 92 Madison Ave., Hempstead, N. Y. P 2464 
Fairchild Controls, 225 Park Ave., Hicksville, H. Y. 
U. S. Gauge, 746A Clymer Ave., Sellersville, Pa. 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
Consolidated Controls Corp., 12 Durant Ave., B~thel, Conn. 
Oatametrics, Inc., 87 Beaver St., Waltham, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
NUS Corp., Box 248, Paramus, N. J. 
Precision Sensors, Inc., Box 297, Trumbull, Conn. 
Sparton Southwest, Inc., 9621 Coors Rd. N.W., AlbuquerQue. N. M. 
U.O.P. Instruments Div., Greenwich, Conn. 
Viz Mfg. Co., 335 E. Price SI., Philadelphia, Pa. 

SWITCHES. CAM 
Carter Mfg. Corp., 23 Washington St., Hudson, Mass. 
Cherry Electrical Prod. Corp., 1650 Old Deerfield Rd., Highland Pk., III. 

p 2704 
Connector Corp., 6025 N. Keystone A.e., Chicago, III. ... P 893 
Eleetronic Centrals Inc., 141 Danbury Rd., Wilton, Conn. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
Haydon, A. W. Co., 232 N. Elm SI., Waterbury, Conn. 
Honeywell, Micro SwHch Oi •• , 11 W. Spring St., Freeport III. .. P 2756 
Licon Div., III. Tool Works, Inc., 6615 W. Irving Pk., Chicago, ilL 

P 2748,2749 
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sWITCH,ES. CAM (Cont'd) 

Micro SWIm', Dlr. Honeywel~ l1W, Sprint st, frelllor!, III •. ,. p '2756 
I'llc~lon Machanl!JIIs Corp., 44 Brooklyn Are., Westbary, N. Y. P 2671 
Ross, MIIIea Co., 511 Second st Pike, SoIthallptOD, Pa. 
Seelem Corp., 225 HIJI st, MB!IIaroneGk, N. Y. ... .. .. . . . • . P 989 
Smilll, H. H., Inc.,. 812 Snedlkar Are., Broaklyn, N. Y. 
Taell La&eratarlas Inc., Bargan & Edsall BlYtIs;, Pal~adas Park, N. I. 

P 2785 
Allen-Bradley Ca. 1201 Soulll 2nd st, Milwaukee, W"ISC. 
American Solenoid Co., Inc., 245 E. Inman Ave., Rahway,N. J. 
Automatic Timing & Controls Inc:, King of Prussia, Pa. 
Clark Control Div.,A. O. Smith Corp., 1146 E. 152 St., Cleveland. Ohio 
Cole Instrument 2034 Placentia Ave., Costa Mesa, Cain, 
Condor Industrial Corp., 649 Childs st, Wheaton, III. 
Controls Co. of Amer., Cont Switch Div., 1420 Delmar Dr., Folcroft Pa. 
Culler·Hammer, Inc., 4201 N. 27 st, Milwaukee, Wisc. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge PlaIa 5., long Island City, N. Y. 
General Control Co., 1196 Soldiers Field Rd., Boston, Mass. 
Honeywell, Inc., Aerospace & Def.! Grp., 2701 4111 Ave. S., Minneapolis, Minn. 
leviton.Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Midtex/Aemco, 10 State St., Mankato, Minn. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
Sealectiic Switch & Relay Co., 6025 N. Keystone, Chicago, III. 
Technology' Instr. Corp., 850 lawrence Dr., Newbury Pk" Cain. 
Tokyo Elec. Co., ltd., 14-8, I-Chome, Uchi·Kanda, Chiyoda·ku, Tokyo, Jap. 
Zenilll Controls Inc., 830 West 40th St, Chicago, III. 

SWITCHES, CAM, ADJUSTABLE-SEE 
SWITCHES, CAM 

SWITCHES. CANOPY 
Smilll, H. H., Inc. 812 Snediker Ave., Broaklyn, N. Y. 
Taxas Instr.ments Incorporated, Clmpanents Greuo, Bax 5012, Dallas, Tex. 
Cable Electric Prods., Inc., 234 Daboll st., Providence, R. I. 
Circle Finds., P.O. Box 591, Trenton, N. J. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge PlaIa 5., long Island City, N. Y. 
leviton Mfg. Co., Inc., 236 Greenpoint AYe., Brooklyn; N. Y. 
McGill Mfg. Co., Inc., 909 N. lafayette st, Valparaiso, Ind. 
Philmore Mfg. Co., Inc., 130·m Jamaice AYe., Richmond Hill, N. Y. 
Specialties Mfg. Co., 8821 Fenkell, Detroit, Mich. 

SWITCHES. CENTRIFUGAL 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Euclid Electric & Mfg. Div., 50 Edwards st., Madison, Ohio 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 

SWITCHES. COAXIAL CABLE 
AEllnc., P.O. Bax 552, Lansdale, Pa. 
ARRA, Inc., 15 Harold Ct, BayshGre, N. Y. ............... P 1646 
Amphanol RF DIv., 33 E. Franklin st, Danbury, CORD. .... p 1648, 1649 
Bird ElaclrDnle Carp., 30303 Aurora Rd. Cleveland, Obio/. . . . . .. P 1343 
Daica Inds., Inc., 1111 West 135th st, Gardana, Cain. .•.•.•• P t660 
Daven, Granier Field, Dept EEM 67, Manchaster, II. H. 
Dauglas Mleraware Co., Railroad PI. Mallaroneck, II. Y. ...... P 1658 
Dow-Key Co., 2260 Industrial La., Broamfield, Coil. ,.... p.2719-2721 
E & M Labaraterias, 5388 starling Center Dr., !Vesuake Vlltage, Cal. 
Electronic ReSlurees, Inc., 4561 CDlno BIn .. Las Angeles, Cal. p 1667 
Fiftb Dimensian Inc., Bax 483, Princeton, N. I. 
ITT lennings Dlv., 970 Mclaughlin Ave., San lasa, Calif. ...... P 669 
Kay Bectrlc Co., Maple Ave., Pine Brook, N. I. ............. P 1422 
N,pon Ellc. New Yerk Inc., 2110 Park Ave. New York, N.Y, 
Rlt Bactrlnlcs Ina. 25 Martin Pl., Pert Chester, II. Y. •.••.• p 1707 
Raven Elacnnlcs, Inc. ,101 W. Alamada Ave., Burbank, Calif. •. P 1705. 
Taxscan Corp., 2448 N. Shadeland Ave. IndlanapDlIs, Ind. . . . . .. P 1509 
Transco Priduets, 4241 Glen ... Ave., Vealce, Cain. ......•.. P 1711 
Altec lansing, ISIS S. Manchester Ave., Anaheim, CaIn. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Automated Measurements Corp., P.O. Box 1289, oakland, Calif. 
Barker & Williamson, Beaver Dam & Canal Rdt, Bristol, Pa. 
Blonder·Tongue labs Inc., 9 Alling st., Newark, N. J. 
CES EleclrDnics, 2968 Ave. Z, Brooklyn, N. Y. 
Cable Electric Prods., Inc., 23.4 Daboll st., Providence, R. I. 
Coax Devices,me., Box 234-EEM, Chelsea, Mass. 
Collins Radio Co., Dallas, Texas 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Gold line Connector, Inc., Muller Ave., Box 893, Norwalk, Conn. 
Herley Inds., Inc., 175 Eileen Way, 'Syosset, N. Y. 
Hewlett·Packard Co., lSOI Page Mill Rd., Palo Alto, Calif. 
I·Tel, Inc., 10504 Wheatley st., Kensington, Md. 
Jerrold Electronics Corp., 401 Walnut st., Philadelphia, Pa. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
Matrix DiY., Schafer Elct.rns., 9119 De Solo Ave:, Chatsworth, Calif. 
Maury Microwave·Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalcraft; Inc., 8739 S. MHiergrove Dr., Whittier, Cain. 
Metcom, Inc., 76 lafayette st, Salem, Mass ... 
Microwave lab~ of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Quantatron, 1631 Tenlll St, Santa Monica, Calif. 
RF Systems, Inc., ISS 'King st, Cohasset; Mass. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Trompeter Electronics, In •. , 8936 Comanche,Chatsworth, Calif. 
Whistler Elctrn •. , Inc" 8613 Yolanda Ave., Northridge, Calif. 
Winslow Tele·Tronics, Inc., 1000 First Ave., Asbury Pari!, N. J. 

SWITCHES. CODE 
Cbeory Bactrit:al Pra •• Carp,; 1&511 Old Dearfield Rd., HiIb/and PIc" III. 
Chicago Dynamic Inds. Inc., n25 Diversey Blvd., Chicago, III ,. P 2705 
Dlgltran Ce., 855 S. Arroyo Pkwy.,l'aIadana,CaIlf. 'c. . . . p' 2713-2715 
GrayJJHlInc., 569.HHlInJY8 Ave., La Granp, III •... ; ..... :.. p2727 
Hoeeywell, Miere .Swltcll Dlr. 11 W, Sjlflag st, Freepart. ,HI; 
Interswitch, 770 Alrpart Blvd., Bu~inpme, C,aI. .••.•••.• p 912, 2736 
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Narth Electric Ca., Electroneties DIv., 553 S. Market st"Gallon, Ohio ." 
, . , p 2762 

Ericsson Centrum Inc., 16 E.4OIb st., 'New.York, H. Y. 
North Electric Co., 553 S.Mar.ket st, ,Galion, Ohio 
Submin~ture Inslrs. Corp., 3236 Kansas AYe., ~iverside, Cain. 

SWITCHES. COMMUTATOR-SEE 
COMMUTATORS, 'SWITCHING 

SWITCHES. CROSSBAR 
A 0 Data SystellS, Inc.·830 Lilt/en Ave., Rachaslar, N •. Y. p 759 
Clare, C. P;, I Co., 3101 Pratt Blvd., Cllcaga, III. ~ 
CHlrd Switch DIY. 102..\843 Ave., Carona, N. Y. 
Crown Inl'l., Box 1Il00, Dept. EEM, Bkhad, Ind. 
Clnningham Corp., 10 Carriaga St, HoneDYe Falls, N. Y. " P 2710,2711 
Bectralle ConlrDls Inc., 141 Dlrlbary Rd., WUlon, Coni. ...... P 2224 
rlfth Dillension 11Ic.; Bax 483, PrincetaD, ". I, 
Honeywell Test Inslrlmanb Div., Bax 5227, Denar, Colo. 
IT)' JennlnlS Div., 970 Mclaughlin Ave., Sa. lose, Calif. ...... P 2273 
Instrument Prods., 3M Ca., 300 S.lewis Rd., Camarillo, Cain. .. P 1407 
NlppaR Bee. New York IIC., 200 Park AYe., New Yark; N. y, 
Non-Linear Systems, Ino. Bax N, Del Mar, Cain. .• • . . • . • . . . P 1450 
Narlb Elactrlc Co., Electro.etics DIv. 553 S. Maillet St .. Gallon, Olia 

P 2762 
OKI Elctrns. of America Inc. 5110/506 S.E. 24111 Sl, Fl. lauderdale, AI. . 

P 2301 
TIin' Woreterie$, Inc., 2228 Catner Ave., les Anples, Cain, 
Uelversal Ralay Corp., 42 While st, New York, N. Y. 
Vll'llnia Bactroniu Ca., Inc., 291N1 Telester Ct; Falls Church, Va. 
Andrew Corp., 10500 West 153 St., O~and Park, III. 
Delta· Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Dynair Elctms., Inc., 6360 Federal Blvd., San Diego, Cain. 
Eriesson Centrum Inc., 16 E. 40Ib st., New York, N. Y. 
· Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Matrix DiY., Schafer Elclrns., 9119 De Soto Ave., Chatsworth, Calif. 
Mura Corporati"" 355 Groat Neck Rd., Great Neck, N. Y. 
Norlb Electric Co., 553 S. Market st, Galion, Ohio 
Pennonite Mfg. Co., 910 W. Jackson Blvd., ChiceRo, III. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Whistler Elctrns., Inc., 8613 Yolanda Ave., Northridge, Cain. 

SWITCHES. DATA,sAMPLING 
A 0 Data Systems, In •. , 830 linden AYe., Rochester, N. Y. •• . . P 758 
Airflyte Electronics Co., Box 207, Baylnne, N. I. 
Chicago Dynamic Inds. Inc., 1725 Dirersa, Blvd., CIIlcago, III. .• p 2705 
Co-Ord SwHcb DiY., 102-48 43 Ave., Carola, II. Y. 
Crown Infl., Baxl000, Dept. EEM, Elkhart, Ind. 
CUlning/raJr Corp., 10 Carriage st, HaneDYe Fills, N. Y... p 2710,2711 
Dlgltran Co., 855 S. AITGYI Pkwy., Pesadlna, cain. ..... P 271.3-2715 
Electronic Controls Inc., 141 Dlnbury Rd., Wmon, ConI •. 
FnIII Dimension Inc. Box 483, Princeton, N. I. 
Hiokllk Electricallnstr. Co., 10514 DuPtnt Ave., CIIVeland, Ohia 
HoneyWell Test InstrumBllts Div. Bax 5227, Dell'llr. Cala. 
Hybrid s}sttms Carp., 95 Teme Hall Ave., Burtlqton, Mass. " P 528 
Instrlment Prids., 3M Co., 300 S. lewis Rd., Carriarilla, Calif. .. P 1407 
Inlarstate EleCtronics CO"., 707 E. Vermont Ave., Aftahalm, Cain. 
ISG-SWIIcII CO"., 2955 Randoloh st. Costa Mesa, Cain. . . . • . P 783 
Marklle Carp., 155 Wave~, Pl., New Ylrk, II. Y •. ; . . . . . . • . . .• p 2483 

,Non-linaar Systems, Inc., Bax N, Del Mar, Calff. • •• ; . . . • • • . p 1450 
RCl ElectrOnics, lac., 700 S. 21st st, IIlinllen, N. I. 
Sea/lctro Corp., 225 Hart St, MamarlRlGk, II. y, ........... P 989 
Solid state Elctm. Cerp., 15321 Ra,en st, Sepulveda, Cal. 

· Towson labs Inc. 1400 Taylor Ave., Baltimore, Md. •...•.... p 807 
l,errrad Controls Ce., 1575 U.s., Santa Barlln, CaIH. 
A.DJ.P., 23 PI. Jeanne d'Arc, Paris, France / 
Assemhly-OYerland, 3650 Hildrege Ave., los·AnReles, Cain. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Datametrics, Inc., 87 Beayer St., Waltham, Mass. 
E1ectro-Tec Corp., 1600 N. Main St., BlacksburR, Va. 
Fisher·Akin Co., P.O. Bax 698, Manhattan Beach, Calif. 
General Devices Inc., P.O. BOX 253, Princeton, N. J. 
General Reed Co., Box 858, Clark, N. J. 
Instrumentation Technology Corp., 18811· Napa St., Northridae, Calij. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Matrix Corp., 520 North 11th Ave., Beech Groye, Ind. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Cain. 
Pastorill Diy. Analog Devices, Inc., 221 FffIII st, Cambridge, Mass. 
Sonex Inc., 20 East Hennan st., Philadelphia, Pa: 
Space Diversity Systems, Box 167, Totowa, N. J. 
Technology Instr. Corp., 850 lawrence Dr., Newbury Pk., Calif. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworlll, Calif. 

· Whistler E/clrns., Inc., 8613 Yolanda Ave., Northridge, Calif. 

SWITCHES. DECADE 
A D Data System~ Inc. 830 linden Ave., Rochester,~. Y. ..;. p 759 
C l K Campnents In .. , 103 Marse st, Watertown, Mass. 
Centrala~ Elctrn., Dlv., 5757 N. Graan Bey AYe., MHwaukee, W~. 
Cberr1 Electrical Prod. Corp., 1650 Old Deerfield Rd., Higbland PII., III. 
C..ord SwHch DIv., 102-48 43 AYe., CO/ana, N, Y. 
Daven, Grenier Field, DepL EEM &7, Manehaslar, N. H. 
Digltraa Ca., 855 S. Arroyo Pkwy., Pasadana, CaIH. ..... 'P 2713.2714 
Oarant Digitallnst 625 N. Cass st., Milwaukee, Wisc. 
Elactronic Cqrrtrols Inc., 141 Danbury Rd., WiHIII, Cann. 
Oak Manufacturing Co., Dept. EL, E. Crysbll Lake Ave.;CrySbll Lake, III 

P 2766 
RCl EliclrDnlcs, Inc., 700 S. 21st st, Imn(l1:n, II. J. 
Sealectro Cerp. 225 Hili St., MamaroDICk, N. Y. .••...•..•. p989 
Sllancross, E. Presml st, Selma, N, C. . 
Teclr Labaratories lne. IIerpn & Edsall BIYtIs. Palisades Park, II. J. 

, P 2785 
_ yeerllr.flaoUnc., 70 Serpant Sl, Hartford, Coaa. 

Welnsclral Enn Ca. Inc., P.O. Bax 577, GailherslHrrg, Md, 
Aerovox Corp~, 740 Belleville Ave., New Bedford, Mass. 
Altec Lilnsing, ISIS S. Manchester AYe., Anaheim, Calif. 
Automatic Electric Co., 4OON. ,Wolf Rd., Northlake, III. 
Cole Instrument, 2034 Placentia Ave;, Cdtta Mesa, Calif. 

· General Radio Company, 300 BaIrer Ave. W.Concord, Mass. 

lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Cain. 
Matrix Corp., 520 Narth lith Ave., BeechGr<lVe,lnd. . 
Muirhead InstrL, Inc., lIOI Bristol Rd., Mountainside, N. J~' 

SWITCHES, ELECTRONIC-SEE CONTROLS 

SWITCHES. EXPLOSION PROOF 
, Autoraalic Cntrols Dir. 200 E. Daniels Rd. Palatine, II. ...•.. . P 2696 

Cemputer Instr. Carp., 92 Madlsan Ara., Hempstead, II. Y,.... • P 2464 
Caminl GlassWorks, Elactronlc PrediCts DiY. Camillr. N. y, 
GrayJJnllnc., 569 Hllginve Ar .. , La Grange, III 
Haydon SWitch & IlsIremlnt InC. 1508 Marltlln Rd. Waterfnrry, C8In, 

p 1742 
HiP Vaclull Electronics Inc., 538 Mission st, S. Pasadena, Cain. 
Hlneywell, Micro SWitck Div., 11 W. Sprl .. st, Freeport, UI, •• p 276IJ 
lance ee". 3111 Winona Ave., Budraak, cain. 
Micro SWllcb, Dlv. HaneywaU, 11 W. Sprlnl st, Freeport, III. ... p 2760 
RCl Bectronics, Inc., 7110 S. 21st St, IrYInllan, N. L 
Risk, Gearp, Ildrrstrlas, 612 15 Ave., CDlDllbus, Nebr. •...... p 2771 
StaekpDle C'mponeats Co., Box 1448&, Ralelp, N, C, ........ P 2780 
Texas Instnmeats Incorporated, COrrQranants Group, Box 5012, DaUas, Tex. 
Tarr LaHratodeS, IIc., 2228 Cotner Ara., Las ArlPIas, Calif. 
Unlmax Swftcb Dlr., 1m Rd., Wallln(l1:rd, ClIn. ,........... p 2787 
Wad Raver CO"., Harllert Ave., Claster, N. I. .............. P 2788 
Clare-Pendar Co., P.O. Box 785, Post Falls,ldaho 
Corning Glass Works, Fluidic Prods. Dept" Coming, N. Y. 
Denison, R. B., Inc., 103 Broadway, Bedford, Ohio 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., louisville, Ky. 
Unemaster Switch Corp., Box 52, Woodstock, Conn. 
luminator, ·Inc., Box 278, Plano, Tex. 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
Subminiature Inslrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Wavetroriies Inds. Ine., 2ll Warren st., W. Pittston, Pa. 

SWITCHES. FLOAT 
Genlrel Bictrll Co., Elctrn. Camp. Salas Uper" 1 River Rd., Schanectady, II. Y. 
Risk, Gearge, Industrles, &12 15 Ave., Columbus, Nebr. 
Signa/lie, Ina. 1933 Hack Ave'L NePtlin!~ II. L . . . . . ........ , p J 805 
Allen-Bradley Co., 1201 South lnd St, milwaukee, Wlsc, 
Allis-Chalmers, Box 512, Milwaukee, Wisc. 
Autocall Co" 366 Mack Ave., Shelby, Ohio 
Controls Company of America, 9655 SorBIIK Aye" Schiller Park, III. 
Cutler.Jfammer, Inc., 4201 N. 27 st, Milwaukee, W~. 
Essex Mfg. Co., Ine., 8213 Gravois, St -louis,. Mo. 
Furnas Electric Co., 1197 McKee St., Batavia; III. 
Gems Co., Inc., Spring La., Fannlngton, Conn. 
leyiton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Mercoid Corp., The, 4201 Belmont Ave., ChicaRo, III. 
Pte>ision Sensors, Inc., Box 297, TrumbUll, Conn. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Square 0 &9., 205 S. Northwest Hwy., Park Ridge, III. 

. U.O.P. Instruments Div., Greenwich, Conn. 

SWITCHES. FOOT-PEDAL. MAT. RIBBON. ETC. 
Alco Electronic Products Inc., Btx 1348, Lawrance, MasL ..... p 2690 
Chlcap Swltclr, Inc., 2035 Wabansia Ave. Chicaga, III. •..... P 2707 
Gllleral E1eclrlc Ca., Elctrn. Cemp. SItes Dper. 1 R/rer Rd., Schenectady, N. Y. 
Heneywel~ Micro SwHcl DIv., 11 W. $prlllg st, Freeper!, In. " p 2758 
Mroro Swltcll, Div. Honemll, 11 W. Sprinl Sl, Fre.port, III. ... p 2758 
/IJIlmiastr/es Inc. 125 Spencer PI., Mamaroneck, N. Y. 
Tapeswltel Corp. of America, 320 Broad Hellow Rd., Farminldale, N. Y. 

Allen-8radley Co., 1201 South 2nd st, Milwaukee, Wlsc, 
Allis-Chalmers, Box 512, Milwaukee, Wlsc. 
American S~lenoid Co., Inc., 245 E. Inman AYe., Rahway, N. J. 
Atlas Sound'Div., 10 Pomeroy Rd., Parsippany, N. J. 
Barwood Electro,ics, Inc., 120 S. Maryland, GI"",ale, Cain. 
Cabte Electric Prods., Inc., 234 Daboll St, Providence, R. I: 

p 2784 

Clark Control Div., A. O. Smilll Corp., 1146 E. 152 St, Cleveland, Ohio 
Cutler·Hammer, Inc., 4201 N. 27 st., Milwaukee, Wisc. 
Fumes Electric Co., 1197 McKee st., Batavia, III, 
General Control Co., 1196 Soldiers Field Rd .. Boston, Mass. 
lektra·labs., Inc., 129-07 18th Ave., Colleae Point, N. Y. 
line Electric Co., U.S. Hwy. 287, Parsippany, N. J. 
linemaster Switch Corp., Bo~ 52, Woodstock, Conn. 
McGill Mfg. Co. Inc., 909 N. lafayette st, Valparaiso, Ind. 
On.(luard Corp. of America, 345 West 37 st., New York, N. Y. 
Pioneer Foot Switch Co., 3720 N. New England Ave., Chicago, III. 
Recora Co., Inc., Powis Rd., St Charle~, III.' 
Specialties Mfe. Co., 8821 Fenkell, Detroit, Mich. 
Square 0 Co., 205 S. Norlbwest Hviy., Park Ridge, III. 
Superior Switch Co., 1001 W. Broad St, Richmond, Va. 
Vemaline Prod~ Co., Inc., 455 W. Main St, Wyckoff, N. J. 

SWITCHES. GANG & ASSEMBLIES \ 
Alet ElectrBllie Plod.cts lac., Box 1348, Lawrenet, Mass. •.... p 2690 
American .leltllr, Inc., 697 Ranriliph Ave., Costa Mesa, Clllf. .•• p 2693 
CTS oIBerne, /lie., 406 Parr Rd. Berne. 1m/, ............... p 2700 
CTS of CaDlria, lid. 80 Tbamas st., Straetsvlle, Ont. Can, .:.. p 2700 

_ CTS Car,., IID5 N. West 81Yt1., Elkhart, Ind. .. .. . .. .... .. • .. .. p 2700 
CTS E1ctrrrs., Inc., 1010 Sycamora Ava.,S. Pasadallll, Cal", .•.. p 2700 
Capitol Mac~ill8 & Switcb Co., 87 Newtown Rd., Dwary, COIR, p 2701 
Carterillg. Corp., 23 Washil\lltln SI., Hudsan, Mass. ..••...• p 2459 
Clrerry Bectrlcal Pred. Carp. 1650 Old Deerfield Rd., Hlplaml Pk..ID. 

p 2704 
C~lcala Dynamic Inds.lnc. 1125 DIYersey Bird., Chlcal1l, III. .• p 2705 
Cbicap Swltcll, Ine. 2035 Wabulla Ave., Cblcao, II. .•.••• p 2707 
Davea. Granier field, Dept £EM 67, Manchester, N; H.. 
Digitna Ct., B55 s. Arroyo Pkwy .. Pasadarra, CaIH, .,... p 2713-2715 
ElactrlHlllcb Campenenta Inc., 1039 E. Valey BIYd., San Gabriel, CaDI. 

. p 2717 
Electro Switch CI,rp., KIRII Ave., Weymoutb, Mass. .•• . • ••• . . p 2722 
E1actrlnic Cantr.ls Inc., .141 Dalbury Rt,Willea, Conn. ...... p 2224' 
GrayJJllllnc., ~ Hwar.veA'Ii., LaGraIlJl1l, III .... .... ..... p 2727 
Hone,..', Micro Switch Div. 11 W. SPllng Sl, Fraa,or!, ID. 

. . '. p 2756; 2759 
Internatierral ElecIrD ExChange Corp., 6851 Oxfard st,-Minneapolis, Miruri 

'. ,'p 2732-2735 
Intarswitch, 770 Akplrl iIvd.;Ba~inpm.; Cal.. ... " " ........ ' P .2736. 



I-B-T Instrs. Inc., hx1818/New H.yen, Conn. p 2737 
lanco Corp., 3111 Winona Ave., Burbank, CaIR. p 2739 
Ledex Div., Ledex Inc., 126 Webster St., Dayton, Ohio ..... p 2747 
Ucon Div., III. Tool Works, Inc., 6615 W. Irving Pit, Ch~ago, III. p 2748 
Markite Corp., 155 Waverlr Pl., New York, H. Y. . . . . . . . . . . p 2483 
Master Specialties Co., 1640 Monrovia, Costa Mesa, Calif. . .. p 2753 
Micro SWitch, Div. Honerwell, 11 W. Spring St, Freeport, III. 

p 2756,2759 
Nanasl, Div. Electrospace Corp., 6308 lackson St .. W. Hew York. N. I. 

p 2723 
Oak ManufacturiDl Co., Dept. E~ E. Crystal Lake Ave .. Crystal Lake. III. 

p 2764-2766 
Pamotor Inc., 710 Airport Blvd., Burlingame, Cal. 
Precision Mechanisms Corp., 44 Brooklyn A,e .. Westbury. H. Y. P 2671 
RCL Electronics, Inc., 700 S. 21st St, Irvington, H. I. 
Risk, ~eorge, Industries, 672 15 Ave., Columbus, Nebr. 
Robertshaw Controls Co., 1-71 S. at Stringtown Rd., Columbus, Ohio p 2n 5 
Ross, Milton Co., 511 Second St Pike, Soutbampton, Pa. 
Sealectro Corp., 225 Hoyt St, Mamaroneck, H. Y. P 989 
Shallcross, E. Preston St, Selma, H. C. 
Sigma Instruments Inc., 170 Pearl St, Braintree, Mass. P 2777 
Southfield Elctrns .. 21250 10 'Iz Mile Rd .. Southfield. Mich. P 1504 
Standard Grigsbr Co., Dept A, 920 Rathbone Ave .. Aurora. III. _ P 2783 
Tech Labaratories Inc., Bergen & Edsall Blvds., Palisades Park, H. I. 

P 27B5 
Te.as Instruments Incorporated, Components Group. Bo. 5012. Dallas. Tex. 
Transistor Electronics Corp., Box 6191, Minneapolis, Minn, 
Unim .. Switch Dw .. 1m Rd., WallinRlord, Conn. P 2787 
Wilmington Controls Div .. Ledex, Inc .. 111 S. Nelson Rd .. Wilminlrton. Ohio 

Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Clare-Pendar Co., P.O. Box 785, Post Falls, Idaho 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 

P 2743 

Controls Company of America, 9655 SorenR Ave .. Schiller Park. III. 
Controls Co. of Amer., Cant. Switch Div .. 1420 Delmar Dr., Folcroft. Pa. 
Henry & Thomas, ltd., Yeo St., London E. 3, England 
Levilon Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Milli·Switch Corp., Box 67, Gladwyne. Pa . 
Mossman, D. P., Inc., Box 265. Brewster. N. Y. 
Relay Service Co., 1310 N. Pulaski, Chicago, III. 
States Co .. 19 New Park Ave .. Hartiord. Conn. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Superior Switchboard & Devices Div., Box 590, Canton. Ohio 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago. III. 
Technology Instr. Corp., 850 Lawrence Dr .. Newbury Pk .. Calif. 
Westranics, Inc., 3605 McCart St., Fort Worth. Tex. 

SWITCHES. HIGH TEMPERATURE 
Cherry Electrical Prod. Corp., 1650 Old Deerfield Rd., Hi~hland Pit, III. 
Daven, Grenier Field, Dept. EEM 67, Manchester. N. H. 
Haydon Sw~ch & Instrumen~ Inc., 1500 Meriden Rd .. Waterbury. Conn. 

. P 1742 
Higb Vacuum Electronics Inc., 538. Mission St, S. Pasadena, Cain. 
Nonerwell, Micro Switch Div., 11 W. Sprin~ St, Freeport, III. 

P 2755,2756,2760,2761 
Ucon Div., III. Tool Works, Inc., 6615 W. Irving Pk., Chicago, III. p 2749 
Micrp SWitch. Div. Honeywell, 11 W. Spring St, Freeport, III. 

P 2755,2756,2760,2761 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. I. .... p 1048 
RCL Electronics, Inc., 700 S. 21st St, Irvington, H. I. ........ p 2769 
Texas Instruments Incorporated, Components Group. Box 5012. Dallas. Tex. 
Unimax SWitch Oi,., Ives Rd., WallinRlord, Conn. p 2787 
Wilmington Controls Oi,., Ledex, Inc .. VI S. Nelson Rd .. Wilminlrton. Ohio 

p 2746 
Cole Instrument, 2034 Placentia Ave., Costa Mesa. Calif. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd .. Louisville. KV. 
Hi·Tek Corp., 2220 S. Anne St., Santa Ana, Calif. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Milli·Switch Corp., Box 67, Gladwyne, Pa . 
Subminiature Instrs. Corp., 3236 Kansas Ave .• Riverside, Calif. 
U. S. Switch Corp .• 351 Boston Post Rd .. Milford. Conn. 
Wavetronics Inds. Inc .• 2J1 Warran St., W. Pittston. Pa. 

SWITCHES. HIGH VOLTAGE 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grova, N. I. 
CTS of Berne, Inc., 406 Parr Rd., Berne, Ind. p 2700 
CTS of Canada, Ltd .. 80 Thomas St, Streets,ille. Ont .. Can. P 2700 
CTS Corp., 905 N. West Blvd., Elkhart. Ind. ................ p 2700 
eTS Elctrns., Inc., 1010 Srcamore A,e., S. Pasadena, Calif.. P 2700 
C~re, C. P., & Co., 3101 Pratt Blvd., Chicago, III. 
Daven, Grenier Field, Dept. £EM 67, Manchester. N. H. 
Del Electronics Corp., 250 E. Sandford BI,d" Mt Vernon. N. Y. 
Hamlin Inc., 670 Lake St., Lake Mills, Wisc. .......... p 2729. 2730 
High Vacuum Electronics Inc., 538 Mission St, S. Pasadena, CaIH. 
Honerwell, Micro SWitch Div., 11 W. Spring St., Freeport III. p 2760 
ITT lennings Div., 970 McLaughlin Ave., San lose, Calif. p 669 
Kilo,olt Corp., 238 High St, Hackensack, N. I. 
Micro Switch, Div. Honerwell, 11 W. SpriD~ St, Freeport. III.. P 2760 
Mmen, lames, Mfg. Co. Inc., 150 Exchange St. Malden. Mass. .. P 1175 
Nippon Elec. New York Inc., 200 Park Ave" New York, N. Y. 
Peschel Instrs.,lnc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. p 2322 
Sealectro Corp., 225 Hoyt SI., Mamaroneck, N. Y. 
Shallcross, E. Preston St, Selma, N. C. 
Tech Laboratories Inc., Bergen & Edsall BI,ds., Palisades Park. H. I. 

p 2785 
Torr Laboratories, Inc., 2228 Cotner Ava., Los Anples, Cain. 
A1len·Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland. Ohio 
Clinlon Instrument Co., Boston Post Rd., Clinton, Conn. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Continental X·Ray Corp., 1536 Clybourn Ave., Chicago, III. 
Cooke Engineering Co., 735 N. Saint Asaph St., Alexandria, Va. 
Cutler·Hammer. Inc .. 4201 N. 27 St .. Milwaukee. Wisc. 
Electro·Tec Corp .• 1600 N. Main St., BlacksburR. Va. 
Engli,h Elec. Co., Ltd., English Elec. House Strand, Londo~, W.C. 2, Eng. 
General Equipment & Mfg. Co., Inc., 3300 Fern Valley Rd., Louisville. Ky. 
Kentrox Inds., Inc., 8735 S.W. Canyon La., Portland. Ore. 
Mason Elec. Co, Inc., 3839 Verdugo Rd., Los Angeles. Calif. 

Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth. Calif. 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Pollak, I. Corp., 195 Freeport St., Boston, Mass. 
Queensboro Transformer & Mach. Corp., 115·2515 Ave., College Pt.. N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Specialties Mfg. Co., 8821 Fenkell, Detroit, Mich. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 

SWITCHES. ILLUMINATED 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass. ..... p 2689 
American ZeUler, Inc., 697 Randolph Ave., Costa Mesa, Calif. . . . P 2693 
Capitol Machine & SWitch Co., 87 Newtown Rd., Danbury, Conn. p 2701 
Carling Elec., Inc., 505 New Park Ave., West Hartford, Conn. ... p 2702 
Chicago Dynamic Inds. Inc., 1725 Diversey Blvd., Chicago, III. •• p 2705 
Chicago SwHch, Inc., 2035 Wabansi.o Ave., Chicago. III. P 2706 
Co-Ord SWHch Div., 102-48 43 Ave., Corona, N. Y. 
Daven, Grenier Field, Dept EEM 6T, Manchester, N. H. 
Dialight Corp., 60 Stewart Ave., Brooklyn. N. Y. . P 1783 
Digitran Co., 855 S. Arroyo Pkwy., Pasadena, CaIH. ..... P 2713-2715 
Electro·mach Components Inc., 1039 E. Valley BI,d., San Gabriel, Calif. 

P 2717 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. 
General Electric Ca., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectadr, N. Y. 

Grayhillinc., 569 Hillgrove Ave., La Grange, III •............. 
Honerwell, Micro SwHch Di,., 11 W. Spring St, Freeport, III. 

P 2726 
p2727 

P 2757,2760,2761 
Industrial Devices Inc., 982 River Rd., Edgewater, N. I. P 1796 
International Electro Exchange Carp., 6851 Oxford St, Minneapolis, Minn. 

Interswltch, 770 Airport Blvd., Burlingame, Cal. 
P 2732,2735 

P 912 
P 1801 Leecrafl Mfg. Co. Inc., 21·16 44th Rd., Long Island City, N. Y. 

Ucon Div., III. Tool Works, Inc., 6615 W. Irving Pit, Chicago, III. 
, p 2748,2749 

Marco-Oak Co., P.O. Box 4011, Anaheim, Cain. . . . . p 2750 
Master Specialties Co., 1640 Monro,ia, Costa Mesa, Calif. P 2751-1753 
Micro SWitch, Div. Honerwell, 11 W. Spring St, Freeport, III. 

P 2757,2760,2761 
Molex Prods. Co., 5224 Katrine Ave., Downers Grove, III. ..... P 2754 
Oak Manufacturing Co., Dept. EL, E. Crystal Lake Ave., Crystal Lake. III. 

P 2766 
Pamotor Inc., 770 Airport Blvd., Burlingame, Cal. 
Risk, George, Industries, 672 15 Ave., Columbus, Nebr. . .. p 2772 
Sorenson Lighted Controls, Inc., 530 Oakwood Ave., West Hartford, Conn. 

. P 1810 
Transistor Electronics Corp., Box 6191, Minneapolis, Minn. .... P 1811 
Unim .. SwHch Di,., 1m Rd., WallinRlord, Conn. ... . . . . . .. P 2787 
Waldom Electronics, In~, 4633 West 53rd St, Chicago. III. 
American Communications Corp., 178·15 Eveleth Rd., lamaica, N. Y. 
Cable Electric Prods., Inc., 234 Daboll St, Providence, R. I. 
Clare·Pendar Co., P.O. Box 785, Post Falls,ldaho 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Conectrix Inc., 101 N. Gables, Wheaton, III. 
Controls Co. of Amer., Cant. Switch Div., 1420 Delmar Dr .• Folcroft. Pa. 
Cutler-Hammer, Inc., 4201 N. 27 St, Milwaukee. Wisc. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Eagle Electric Mfg. Co., Inc., 23·\0 Bridge Plaza S., Long Island City. N. Y. 
Economy Fuse Div., 2070 Maple St, Des Plaines, III. 
Ericsson Centrum Inc., 16 E. 40th St., New York, N. Y. 
Farwest Mfg. Div., Inc., 32nd at 124th, S.E., Bellevue, Wash. 
Furnas Eleclric Co., 1197 McKee St., Batavia, III. 
General Control Co., 1196 Soldiers Field Rd., Boston. Mass. 
Genisco Technology Corp., 18435 Susana Rd., Compton. Calif. 
lay·EI Products, Inc., Box 25, Gardena, Calif. 
Korry Mfg. Co., 223·8th Ave. N., Seattle. Wash. 
Leviton Mfg: Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Luminator, Inc., Box 278, Plano, Tex. 
Mossman, D. P., Inc., Box 265, Brewster, N. Y. 
Radar Relay, Inc., 1631 10th St., Santa Monica. Calif. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Signal Indicator Corp., 42 Stewart Ave .• Brooklvn. N. Y. 
Superior Switch Co., IDOl W. Broad St., Richmond, Va. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Symbolic Displays, Inc., 1188 N. Batavia St., Orange, Calif. 
Tokyo Elec. Co., Ltd., 14-8, I·Chome, Uchi·Kanda, Chiyoda·ku, Tokyo, lap. 
Truco, Inc., Box 95, Simsbury, Conn. 
UID Electronics Corp., 4105 Pembroke Rd., Hollywood, Fla. 
VemalineProds.Co .• Inc., 455 W. Main St., Wyckoff, N. I. 

SWITCHES. INERTIA 
Metrix Instrument Ca., P.O. Box 36501, Houston, Tex. .... P 2841 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Bendix Corp., Instruments & Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Calif. 
Cole Instrument. 2034 Placentia Ave., Costa Mesa, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 1701 4th Ave. S., Minneapolis, Minn. 
Mason Elec: Co. Inc., 3839 Verdugo Rd., Los Angeles, Calif. 
Maxson Electronics Div., Sunrise Hwy., Great River, N. Y. 
Raymond Engrg., Inc., 217 Smith St., Middletown, Conn. 

SWITCHES. KEYBOARD 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass. ..... P 2691 
American Zettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. . . P 2693 
Cherry Electri.al Prod. Corp., 1650 Old Deerfield Rd., Highland Pk" III. 
Electro·mech Components Inc., 1039 E. Valley Blvd., San Gabriel, Calif. 

P 2717 
FifIb Dimension Inc., Box 483, Princeton, N. I. 
Honerwell, Micro SWlt.h Oiv., 11 W. Spring St, Freeport, III. .. p 2757 
International Electro Exchange Corp., 6851 Oxford St., MinneapoliS, Minn. 

P 2732.2733.2735 
Micro Switch, Di,. Honerwel~ 11 W. Spring St, Freepor~ III. _ P 2757 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 

Risk, George, Industries, 612 15 Ave., Columbus, N,br ....... . 
Transistor Electronics Corp., Box 6191, Minneapolis; Minn .... . 
Unlm .. SWitch Di,., lvas Rd., Wallingford, Conn. 
Wild Rover Corp., Herbert Ave., Closter, N. J. ............ . 

P 1199 
p2772 
P B05 

P 2788 

SWITCHES. LEVER 

Clare·Pendar Co., P.O. Box 785, Post Falls, Idaho 
Luminator. Inc., Box 21B, Plano, Tex. 
Mossman, D. P., Inc., Box 265, Brewster, N. Y. 

SWITCHES. KEY·LOCK 
Alco Electronic Produ.ts In •. , Box 1348, Lawrence, Mass. . p 2689. 
Chicago Lock Co., 4311 W. Belmont, Chicago, III. .. . . . . . . . . . P 2708 
Daten, Grenier Fi,ld, Dept EEM 67, Manchester. N. H. 
Electro-mech Components In •. , 1039 E. Valley BI,d., San Gabriel, Calif. 
Electro Switch Corp., King A,e., Weymouth, Mass. P 2722 
GC ElectroniCS, Dept. 1D·I, 400 S. Wyman St., Rockford, III. 
Grayhillinc., 569 Hillgrove Ave., La Grange, III. .... . . . . . . . .. P 2727 
Honerwell, Micro Switch DIY., 11 W. Spring St, Freeport, III. 
lanco Corp., 3111 Winona Ave., Burbank, Cain. ......... P 2739 
Micro SWitch, Div. Honerwell, 11 W. Spring St, Freeport, III. 
PhilcojFord Corp., C & Tioga Sts., Philadelphia, Pa. 
Trimm Inc., 400 Lake St, Libertyville, III. 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wisc. 
American Communications Corp., 17B·15 Eveleth Rd., lamaica, N. Y. 
American Solenoid Co., Inc., 245 E. Inman Ave., Rahway. N. I. 
Ark·Les Switch Corp., 51 Water Street. Watertown, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport. N. Y. 
Circle Finds., P.O. Box 591, Trenton, N. J. 
Clare·Pendar Co" P.O. Box 785, Post Falls, Idaho 
Cole·Hersee Co., 20 Old Colony Ave_, S. Boston, Mass. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Culver·Stearns Mfg. Co., 354 Franklin St., Worcester, Mass. 
Cutler·Hammer, Inc.,4201 N. 27 St.. Milwaukee, Wisc. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington. Pa. 
Indak Mfg. Corp., 1915 Techny Rd., Northbrook, III. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
On·Guard Corp. of America, 345 West 37 St., New York, N. Y. 
Philmore Mfg. Co., Inc., 131J.OI lamaica Ave., Richmond Hill, N. Y. 
Pollak, I. Corp., 195 Freeport St., Boston, Mass. 
Robot Inds., Inc., 7041 Orchard, Dearborn, Mich. 
Sierra Elec., 15100 S. Figueroa St., Gardena, Calif. 
Specialties Mfg. Co., 8821 Fenkell, Detroit, Mich. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Superior Switch Co., 1001 W. Broad St., Richmond, Va. 
Tokyo Elec. Co., Ltd., 14-8, I·Chome, Uchi·Kanda, Chiyoda-ku. Tokvo. lap. 
Truco, Inc., Box 95, Simsbury, Conn. 

SWITCHES. KNIFE 
Doven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
General Electric Co., Elctrn. Compo Sal,s Oper., 1 River Rd., Schenectady, N. Y. 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Cain. 
Birnbach Co. Inc., 171 Hanse Ave., Freeport. N. Y. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Circle Finds., P.O. Box 591, Trenton, N. J. 
Clark Contrbl Div., A. O. Smith Corp., 1146 E. 152 St .. Cleveland. Ohio 
CUtler·Hammer, Inc., 4201 N. 21 St, Milwaukee. Wisc. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S .. Long Island City. N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
I·B-L Instr. Co., Sycamore & Mill Rds., Clifton Hgts., Pa. 
Kolton Elec. Mfg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Parker Metal Goods Co., 85 Prescoft St., Worcester, Mass. 
Philmore Mfg. Co., Inc., 130-01 lamaica Ave., Richmond Hill. N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami BeaCh, Fla. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
States Co., 19 New Park Ave., Hartiord, Conn. 
Superior Switchboard & Devices Div., Box 590, Canton, Ohio 
Wadsworth Electric Mfg. Co., Inc., 20 West 11th St.. Covington. Ky. 

SWITCHES. LEVER 
American Zettler, Inc., 697 Randolph Ave., Casta Mesa, Calif. 
C1$ ot Canada, Ltd., 80 Thomas St, Streets,ille, Onto Can. 
Capitol Machine & SWitch Co., 87 Newtown Rd., Danbury, Conn. P 2701 
Carling Elec., Inc., 505 New Park Ave., West Hartford, Conn. 
Centralab Elctrn., Div., 5751 N. Green Bay Ave., Milwaukee, Wisc. P 2703 
Cherry Electrical Prod. Corp., 1650 Old Deerfield Rd., Highland Pk., III. 

P 2704 
Clare, C. P., & Co:, 3101 Pratt Blvd., Chica~o, III. 
Oaven, Grenier Field, Dept. EEM 67. Manchester. N. H. . . . . . . . . P 550 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. 
Electrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. .... P 754 
General Electric Co., Elctrn. Compo Sales Dper., 1 River Rd., Schenectady, N. Y. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
Haydon Switch & Instrument, Inc" 1500 Meriden Rd .. Waferbury. Conn. 

P 1742 
Honerwell, Micro Switch Div., 11 W. Spring St, Freeport III. P 2755,2756 
International Elactro Exchange Corp., 6851 Oxford St., MinneapoliS, Minn. 

I·B·T Instr~ Inc., Box 1818, New Haven, Conn. .... 
Uoon Di,., III. Tool Works, Inc., 6615 W. Irving Pk., Chicago, III. 
Mallory Controls Co., Box 327, Frankfort, Ind. . ..... . 
Micra SWitch, Div. Honerwell, 11 W. Spring St., Freeport, III. 

P 2733 
P 2737 
P 2749 
p 2482 

P 2755,2756 
Hanasi, Div. Electrospace Corp., 6306 lackson St. W. New York. N. I. 

" P 2723 
Oak Manufacturing Co., Dept. EL, E. Crystal Lake Ave., Crystal Lake. III. 

P 2764-2766 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. P 2763 
Ross, MiHon Co., 511 Second St Pike, Soutbampton, Pa. 
Rye Industries Inc., 125 Spencer Pl., Mamaroneck, N. Y. 
Showa Musen Kogyo Co., Ltd., 5-5, IH:home, Togoshi, Shinagewa·ku. TokYO, 

lapan 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Sorenson Lighted Controls, Inc., 530 Oakwood Ave., West Hartford, Conn. 
Standard Grigsby Co., Dept A, 920 Ratbbone Ave., Aurora. III. . . P 2783 
Texas Instruments Incorporated, Components GrouP. Box 5012. Daliall.Tex. 
Unim" SWitch DIY., Ives Rd., WallinRlord, Conn. P 2787 
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SWITCHES. LEVER (Cont'dl 

Arcolectric Switch Co .• Ltd .• P.O. Box 348. N. Hollywood. Calif. 
Automatic Electric Co .• 400 N. Wolf Rd .• Northlake. III. 
Benthos. Inc .• Edgerton Dr .• N. Falmouth. Mass. 
Birnbach Co. Inc .. 177 Hanse Ave .• Freeport. N. Y. 
Clark Control Div .• A. O. Smith CorP .. 1146 E. 152 St .. Cleveland, Ohio 
Cole·Hersee Co .• 20 Old Colony Ave .• S. Boston. Mass. \ 
Cole Instrument. 2034 Placen!ia AYe .• Costa Mesa. Calif. . 
Condor Industrial Corp .• 649 Childs St.. Wheaton, III. 
Controls Company of America. 9655 Soreng AYe .. Schiller Park, III. 
Controls Co. of Amer .• Cont. Switch DiY., 1420 Delmar Dr .. Folcroft. Pa. 
Cutler·Hammer. Inc .• 4201 N. 27 St.. Milwaukee, Wisc. 
Denison. R. 8., Inc .• 103 Broadway. Bedford. Ohio 
Furnas Electric Co .• 1197 McKee St., Batavia. III. 
General Control Co .• 1196 Soldiers Field Rd., Boston, Mass. 
Henry & Thomas. ltd .• Yeo St.. london E. 3. England 
Indak Mfg. Corp .• 1915 Techny Rd .• Northbrook. III. 
Iwatsu Elec. Co .• Ltd .• 7-41. 1-chome. Kagayama. Suginami·ku, Tokyo, Jaoan 
Mason Elec. Co. Inc .• 3839 Verdugo Rd .• los Angeles. Calif. 
McGill Mfg. Co .• Inc' l 909 N. lafayette St., Valparaiso, Ind. 
Mercoid Corp .• The, 4201 Belmont AYe .• Chicago. III. 
Milli-Switch Corp .• Box 67. Gladwyne. Pa . 
Mossman. D. P .• Inc .• Box 265. Brewster. N. Y. 
Network Industries. Inc .• Box 397, Bayonne, N. J. 
Reed Switch Developments Co .• Inc .• 34 lincoln Ave., Greenwich. Conn. 
Riemer. David Co .• Inc .• Box 112, N. Miami Beach, Fla. 
Specialties Mfg. Co., 8821 Fenkell. Detroit. Mich. 
Square 0 Co., 205 S. Northwest Hwy .• Park Ridge. III. 
Swilchcraft. Inc .• 5555 N. Elston Ave., Chicago. III, 
Telephone Components. Inc .• 9 Norfolk Dr .• Northport. N. Y. 
Tower Mfg. Corp., 158 Pine St.. Providence. R. I. 

SWITCHES. LIMIT 
Alco Electronic Producls Inc., Box 1348. lawrence, Mass. .... p 2690 
Cherry Electrical Prod. Corp., 1650 Old Deerfield Rd., Highland Pk.. III. 

p 2704 
Corning Glass Works. Electronic Products Div .. Corning, N. Y. 
Fifth Dimension Inc., Box 483, Princeton, N. I. 
General Electric Co., Eletrn"Comp. Sales Oper., 1 River Rd., Schenectady. N. Y. 
Grayhill Inc" 569 Hillgrove Ave., la Grange, III. ............. p 2727 
Haydon SWitch llnstrument. Inc .. 1500 Meriden Rd .. Waterbury. Conn, 

Honeywell, Micro SWitch Div" 11 W. Spring St., Freeport. '111. 
p 1742 

p 2755,2756,2760,2761 
Licon Div., ill. Tool Works, Inc., 6815 W. Irving Pl, Chicago. ill. . p 2749 
Micro Switch. Div, Honeywell. 11 W. Spring St., Freeport. III. 

p 2755,2756.2760,2761 
Nippon Elec, New York Inc., 200 Park Ave .• New York, N. Y. . 
Precision Mechanisms Corp .• 44 Brooklyn Ave .• Westbury. N. Y. p 2671 
Remvac Components, Inc .. 37·55 61st St .. Woodside. N. Y. p 2770 
Risk, George, Industries, 672 15 Ave .• Columbus. Nebr, 
Robertshaw Controls Co., 1·71 S. at Stringtown Rd .• Columbus. Ohio 
Ross, MiHan Co" 511 Second St. Pille, Southampton. Pa. 
Sigma Instruments Inc., 170 Pearl St." Braintree. Mass, ... . . . p 2777 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Sterling Instr" 76 L Second St., Mineola, N. Y. 
Texas Instruments Incorporated. Components Group, Box 5012, Dallas, Tex. 
Unimax Switch DiY., Ives Rd,. Wallingtord, Conn. P 2787 
Allen·Bradley Co., 1201 South 2nd S~, Milwaukee, Wisc. 
Allis·Chalmers. Box 512. Milwaukee, Wisc. 
Arcolectric Switch Co., ltd., P.O. Box 348, N. Hollvwood, Calif. 
Automatic Electric Co .• 400 N. Wolf Rd .• Northlake, III. 
Benthos. Inc., Edgerton Dr .• N. Falmouth. Mass. 
Birnbach Co. Inc" 177 Hanse Ave" Freeport. N. Y. 
Chatham Controls Corp., 33 River Rd .• Chatham. N. J. 
Clark Control Div., A. O. Smith Corp .• 1146 E. 152 St" Cleveland, Ohio 
Clark Elctrns. lab .• 1365 E. Edinger Ave,. Santa Ana, Calif. 
Cole·Hersee Co .• 20 Old Colony Ave .• S. Boston, Mass. 
Cole Instrument. 2034 Placentia Ave .• Costa Mesa. Calif. 
Controls Company of Anierica. 9655 Soreng Ave" Schiller Park; III. 
Controls Co, of Amer.. Cont. Switch Div" 1420 Delmar Dr" Folcroft. Pa, 
Corning Glass Works. Fluidic Prods. Dept., Corning. N. Y. 
Cutler·Hammer, Inc .• 4201 N, 27 St., Milwaukee, Wisc, 
Denison. R. B .• Inc,. 103 Broadway. Bedford. Ohio 
Display Control. Div. luminator. Inc., Box 278. Plano. Texas 
Euclid Electric & Mfg. Dlv .• 50 Edwards St., Madison, Ohio 
Furnas Electric Co., 1197 McKee St.. Batavia. III. 
General Control Co., 1196 Soldiers Field Rd., Boston, Mass. 
General EqUipment & Mfg. Co .• Inc .• 3300 Fern Valley Rd .• louisville. Ky. 
Jones Motrola Corp,. 432 Fairfield Ave .• Stamford, Conn. 
Kinetics Corp. of California. 410 S. Cedros Ave .. Solana Beach. Calif. 
luminator. Inc .• Box 178, Plano, Tex. 
Mason Elee. Co. Inc., 3839 Verdugo Rd .• los Angeles. Calif. 
McGill Mfg. Co .. Inc., 909 N. lafayette St.. Valparaiso, Ind. 
Mercoid Corp .• The. 4201 Belmont Ave .• Chicago. III. 
Micro State Electronics. 152 Floral Ave .• Murray Hill, N, J. 
National Acme Co .• 170 East 131 St., Cleveland. Ohio 
Otto Controls. 8611 lincoln Ave .. Morton Grove, III. 
Photobell Co .• Inc .• 12M East 22 St., New York, N, y, 
Reed Switch Developments Co" Inc., 34 lincoln Ave., Greenwich. Conn. 
Sealecfric Switch & Relay Co .• 6025 N. Keystone. Chicago. III. 
Specialties Mfg. Co., 8821 Fenkell, Detroit, Mich. 
Square 0 Co .• 205 S. Northwest Hwy .• Park Ridge. III. 
Technology Instr. Corp .• 850 lawrence Dr.. Newbury Pk .• Calif, 
Texas Instruments, Inc .• 34 Forest St.. Attleboro, Mass. 
Thermal Engrg. & Design Co .• 217 Ash St., Akron, Ohio 
Tokyo Elee. Co., ltd,. 14·8. I·Chome. Uchi·Kanda, Chiyoda·ku, Tokyo, Jap. 
Vulcan Electric Co .• 88 Holten St., Danvers. Mass. 
Westinghouse Electric Corp., General Control DiY" Buffalo, N. y, 

SWITCHES. LIQUID LEVEL/PRESSURE 
Automatic Controls Dlv., 200 E, Daniels Rd., Palatine, III. """ P 2696 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N, Y. .... P 2464 
Faircbild Controls, 225 Park Ave., Hicksville. N. Y. 
Fijth Dimension Inc., Box 483, Princeton. N. 1. 
Mallory Timers Co., 3029. E. Washington St., Indianapolis. Ind. 
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Tempo Instr, Inc., E. Bethpage Rd., PlainYiew, N. Y. 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 
U. S. Gauge. 746A Clymer Ave .• Sellersville. Pa, 
Autocall Co .• 366 Mack Ave., Shelby, Ohio 
Automatic Timing & Controls Inc .• King of Prussia. Pa. 
Automation Products Inc .• 3030 Max Roy St.. Houston. Tex. 
Barber·Colman Co .• Indl Insts Div .• 1300 Rock St.. Rockford. III. 
Bourns. Inc .• Instrument Div .• 6135 Magnolia. Riverside. Calif. 
Bristol Co .• Box 1790. Waterbury, Conn. 
Celtic Industries, Inc .• 14743 Oxnard St.. Van Nuys. Calif. 
Clark Elctrns. lab .• 1365 E. Edinger Ave., Santa Ana. Calif. 
Consolidated Controls Corp .• 12 Durant Ave., Bethel, Conn. 
Controlotron Corp., 35 Central Ave .• Farmingdale. N. Y. 
Controls Company of America. 9655 Soreng Ave., Schiller Park, III. 
Cutler·Hammer, Inc,. 4201 N. 27 St" Milwaukee, Wise. 
Dietz. H. G., Co .• Inc .• 14·26 28th Ave .• long Island City. N. Y. 
Display Control. Div. luminator. Inc., Box 278. Plano. Texas 
Essex Mfg. Co .• Inc .• 8213 Gravois, St. louis. Mo. 
Furnas Electric Co., 1197 McKee St., Batavia. III. 
Gems Co .• Inc .• Spring la .• Farmington. Conn. , 
General Nucleonics Div .• Tyco labs., 115 S. Spring St.. Claremont, Cal. 
Guide Industries. Inc .• 11855 Wicks St.. Sun Valley, Calif. 
Honeywell. Inc .• Aerospace & Def. Grp., 2701 4th Ave. S .• Minneapolis. Minn. 
Machinery Electrification. Inc .. 56 Hudson St., Northboro. Mass. 
Mercoid Corp., The, 4101 Belmont Ave" Chicago, III. 
NUS Corp .• Bo,x 248. Paramus. N. J. 
Precision Sensors. Inc .. Box 297. Trumbull. Conn. 
Revere Corp. of America, 845 N. Colony Rd .• Wallingford. Conn. 
Robertshaw Controls Co., Santa Ana Frwv. & Euclid Ave" Anaheim, Cal. 
Roylyn Inc .• 620 Paula Ave" Glendale. Calif. 
Simmonds Precision Prods .• Inc., Rockingham Rd" Bellows Falls, Vt. 
Square 0 Co., 205 S. Northwest Hwv., Park Ridge. III. 
Starnetics Co., Box 9308. N. Hollywood. Calif. 
Tokyo Elec. Co .• ltd .• 14·8.I-Chome, Uchi·Kanda. Chiyoda-ku. Tokyo. Jap. 
Trans·Sonics, Inc., Box 326. lexington. Mass. 
U.O.P. Instruments Div., Greenwich. Conn. 
United Electric Controls Co .• 85A School St.. Watertown. Mass. 
Vulcan Electric Co .• 88 Holten St.. Danvers. Mass. 
Waber Electronics, Inc" 2000 N, Secbnd St., Philadelphia, Pa. 

SWITCHES. LOCK-SEE SWITCHES. KEY·LOCK 

SWITCHES. MAGNETIC REED 
A 0 Data Systems. Inc" 830 Linden Ave., Rochester. N. Y. p 759 
Alco Eleclronic Products Inc .• Box 1348, lawrence. Mass. P 2690,2691 
Clare. C. P., & Co., 3101 Pratt Blvd .• Chicago, III. 
Colo·Coil Co., Inc., 57 Pavilion Ave., Providence. R.I.. .. ...... p 2218 
Daico Indt. Inc., 1711 West 135th St. Gardena. Calif. 
Electro·mech Components Inc .• 1039 E. Valley Blvd •• San Gabriel. Calif. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd .• Schenectady. N. Y. 
Gordos Corp .• 250 Glenwood AYe., Bloomfield, N. 1. .. . . . . . . . .• P 2725 
Hamlin Inc., 670 Lake St., Lake Mills, Wise. .......... P 2728-2730 
Honeywell, Micro Switch Div .. 11 W. Spring St., Freeport III. .. P 2761 
Micro SWitch, Diy. Honeywell, 11 W. Spring St., Freeport. III. ... P 2761 
New Product Engrg., It1c., 812 Manchester Ave., Wabash. Ind. .. p 2296 
Nippon Elec. New York Inc .• 200 Park Ave., New York, N. Y. 
Risk, George. Industries, 672 15 Ave., Columbus, Nebr. .... p 2771 
Tech Laboratories Inc., Bergen & Edsall Blvds •• Palisades Park. N. I. 

p' 2785 
Torr laboratories, Inc" 2228 Cotner Ave .. Los Angeles. Calif. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wisc, 
Automatic Electric Co .• 400 N. Wolf Rd., Northlake, III. 
Clare·Pendar Co .• P.O. Box 785. Post Falls. Idaho 
Cole Instrument. 2034 Placentia Ave., Costa Mesa. Calif. 
EDC (Electro Development Corp.). Box 100. lynnwood. Wash. 
Ebert Elctrns. Corp., 130 Jericho T pke .• Floral Park, N, Y. 
Ericsson Centrum Inc .• 16 E. 40th St.. New York. N. Y. 
General Reed Co., Box 85B. Clark. N. J. 
Matrix Div .• Schafer Elctrns., 9119 De Soto Ave .• Chatsworth, Calif. 
National Acme Co .• 170 East 131 St.. Cleveland, Ohio 
Trompeter Electronics, Inc .• 8936 Comanche, Chatsworth, Calif. 
Wabash Magnetics Inc .• Box 708. Wabash. Ind. 
Whistler [Ictrns., Inc .• 8613 Yolanda Ave .• Northridge, Calif. 
Wintriss Controls. 20 Vandam St.. New York. N. Y. 

SWITCHES. MAGNETICALLY ACTUATED 
A 0 Data Systems, Inc .. 830 Linden Ave .. Rochester, N. Y. .... p 759 
Airpax Electronics. Inc., Seminole DiY .• Box 8488. Ft. lauderdale, Fla. 

Alco Electronic Products Inc., Box 1348. lawrence. Mass. . .... 
Artisan Elctrns, Corp., 5 Eastman's Rd .• Parsippany. N. j, ." . 
Chicago Lock .co., 4311 W. Belmont. Chicago. III. . ....... . 
Clare. C. P., &co., 3101 Pratt Blvd .. Chicago, III, 
Coto·Coil Co., Inc .• 57 Pavilion Ave .. Providence, R. I. 
Daburn Elctrns. & Cable Corp .• 2360 Hoffman St, Bronx. N. Y. 
Disc Instrs .• Inc., 2701 S. Hallada, St., Santa Ana. Calif. 
Douglas Randall. Inc" 6 Pawcatuck Ave" Westerly. R. I. 

p 1321 
p 2690 
p 219B 
p 270B 

Electro·mech Components Inc., 1039 L Valley Blyd .. San Gabriel, Calif. 
Electronic Controls Inc" 141 Danbury Rd .. Wilton. Conn. • 
Elmwood Sensors, Inc., 1653 Elmwood Ave" Cranston. R.1. ,.,. p 2813 
Fifth Dimension Inc., Box 483. Princeton. N. I. ............. p 2724 
Generat Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N .. Y, 
Hamlin Inc., 670 Lake St.. lake Mills. Wise. .......... p 272B-2730 
High Vacuum Electronics Inc .• 538 Mission St, S. Pasadena. Calif. 
Honeywell, Micro SWitch Div., 11 W. Spring St., Freeporj, III.·.. p 2759 
ITT Jennings Div" 910 McLaughlin Ave •• San Jose, Calif, 
Kidde, Walter & Co., Inc., 675 Main St .• BelleYilie. N. I. 
Kurman Instruments Corp., 15 Burke La., Syosset. N, Y, 
Ledex DiY .• Ledex Inc., 126 Webster St. Dayton. Ohio p 2747 
Libertv Controls, RFO 5, lollet, III... ............... " .. p 22BB 
licon Div., III. Tool Works, Inc., 6615 W, Irving Ph., Chicago, m. p 2748 
Micro SWitch, Div. Honeywell, 11. W. Spring St. Freeport, III: ... p 2759 
Ohmite Manufacturing Co., 3635 Howard St. Skokie. III. 
Risk, George, Industries, 612 15 Ave" Columbus. Nebr. 

·SorensGn Lighted Controls, Inc .• 530 Oakwood Ave .• West Hartiord, Conn. , 
Texas Instruments Incorporated. Components Group. Box 5012, Dallas, Tex.' 
Transistor Electronics Corp., Box 6191, Minneapolis. Minn. p 805.1811 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
AIIis·Chalmers, Box 511. Milwaukee. Wisc. 

American Solenoid Co .• Inc.,' 145 E. Inman Ave" Rahway, N, J. 
Assembly·Overland. 3650 Hildrege Ave .• los Angeles, Calif. 
Automated Measurements.Corp .• P.O. Box 1289. Oakland. Calif, 
Automatic Electric Co .• 400 N. Wolf Rd .• Northlake. III. 
Benthos. Inc., Edgerton Dr .• N. Falmouth. Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. y, 
Clare·Pendar Co .• P.O. Box 785. Post Falls. Idaho 
Clark Control Div .• A. O. Smith Corp .. 1146 E. 152 St" Cleveland, Ohio 
Clark Elctrns. lab .• 1365 E, Edinger Ave., Santa Ana. Calil. 
Cole Instrument; 2034 Placentia Ave .• Costa Mesa, Calif. 
Cutler·Hammer, Inc .. 4201 N. 27 St .. Milwaukee, Wise. 
Display Control, Div. luminator, Inc .• Box 21B. Plano, Texas 
Ebert Elctrns. Corp .• 130 Jericho Tpke .• Floral Park. N. Y. 
Elee·Tral, Inc., 11018 Soledad Canyon Rd .• Saugus. Calif. 
Essex Mfg. Co., Inc .• 8213 Gravois, St. louis. Mo. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Gems Co., tnc., Spring la .• Farmington, Conn, 
General Equipment & Mfg. Co., Inc .• 3300 Fern Valley Rd., louisville, Ky, 
General Reed Co., Box 858. Clark, N. J, 
H-B Instrument Co., American & Bristol Sts .• Philadelphia. Pa. 
Jaidinger Mfg. Co .• lnc.. 1921 W. Hubbard St.. Chicago. III, 
Jay·EI Products. Inc., Box 25, Gardena. Calif. 
Kahl Scientific Instr. Corp .• P. O. Box 1166. EI Cajon, Calif. 
Kinetics Corp. of California, 4lO S. Cedros Ave" Solana Beach. Calif. 
leece·Nevilie Co .• 1374 East 51st St., Cleveland, Ohio 
Luminator, Inc .• Box 278. Plano. Tex, 
Matrix Div .. Schafer Elctrns .• 9119 De Soto Ave .• Chatsworth. Calif. 
Mercoid Corp., The, 4201 Belmont Ave., Chicago. III. 
Moiler Electronic System Div .• 9 South St.. Danbury. Conn, 
Reed Switch Developments Co., Inc" 34 lincoln Ave .. Greenwich. Conn. 
Scaico Div .. 111 Warren St.. W. Pittston. Pa. 
Servonic Div., 1644 Whittier Ave .• Costa Mesa, Calif. 
Square 0 Co., 205 S. Northwest Hwv .• Park Ridge, III. 
Struthers-Dunn. Inc .• lambs Rd .• Pitman, N. J. 
Sylvania Lighting Prods .• Sylvania Eleetric Prods., Inc., Danvers, Mass. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass, 
Trompeter Electronics. Inc., 8936 Comanche. Chatsworth. Calif. 
Wintriss Controls. 10 Vandam St., New York. N. Y. 

SWITCHES. MATRIX 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester. N. Y. p 759 
Cherry Electrical Prod, Corp .• 1650 Old Deerfield Rd .• Highland Pt. III. 

, p 2704 
Co·Ord SWitch Div., 102-48 43 Ave., COlona. N. Y. 
Crown Inl'l., Box 1000, Dept. EEM, Elkhart, Ind. 
Cunningham Corp., 10 Carriage St. Honeoye Falls, N. Y. .. p 2710,2711 
Dow·Key Co .• 2260 Industrial la., Broomfield, Colo ......•... , p 2721 
Electro-mech Components Inc., 1039 E. Valley Blvd., San Gabriel, Calif. 

Eleclronic Controls Inc .• 141 Danbury Rd., Wilton, Conn. 
Fifth Dimension Inc., Box 483, Princeton. N, J. 

p 2717 
p 2224 

Honeywell, Micro Switch Div., 11 W, Spring St" Freeport, III. .. p 2757 
Instrument Prods., 3M Co., 300 S. Lewis Rd .• Camarillo, Calif.. p 1407 
Interstate Electronics Corp" 707 L Vermont AYe., Anaheim, Cam. 
InterswHch, 710 Airport Blvd., Burlingame, Cal. p 912 
Micro SWitch, Div. Honeywell, 11 W. Spring St, Freeport. III.. p 2757 
New Product Engrg., Inc., 812 Manchester Ave., Wabash, Ind. 
North Electric Co .• Electronellcs DiY .. 553 S, Market St .. Galion, Ohio 

Transistor Electronics COfP., Box 6191, Minneapolis. Minn, 
Unimax SWitch DiY" Ives Rd .• Wallingford. Conn. 

p 2762 
p 805,1811 

Virginia Electronics Co., fnc., 2908 Telestor Ct. Falls Church. Va. 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago. III. 
Andrew Corp., 10500 West 153 St., Orland Park. III. 
Applied Microwave lab, Inc .• Andover St.. Andover, Mass. 
Automated Measurements Corp .• P.O. Box 1289, Oakland. Calif. 
Clare·Pendar Co .• P.O. Box 785. Post Falls, Idaho 
Cole Instrument, 1034 Placentia Ave., Costa Mesa. Calif. 
Continental Electronics Mfg. Co .• P.O. Box 17040, Dallas. Tex. 
Oisplay Control. Div. luminator. Inc., Box 278. Plano, Texas 
General Reed Co .• Box 858, Clark, N. J. 
Hyletronics Corp., 100 Ainsworth Rd .• Wilmington. Mass. 
Luminator, Inc .. Box 278. Plano. Tex. 
Matdx Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth. Calif. 
Mossman. D. P., Inc., Box 265, Brewster. N. Y, 
Ramcor. Inc., 270 E, Pulaski Rd., Huntington. N. Y. 
Space Diversity Systems, Box 167. Totowa. N. J. 
Systems Res, labs, Inc., 7001 Indian Ripple Rd .• Dayton. Ohio 
Trompeter Electronics. Inc .. 8936 Comanche. Chatsworth. Calif. 
Wabash Magnetics Inc., Box 708. Wabash, Ind, 
Whistler Elclrns .• Inc .• 8613 Yolanda Ave., Northridge. Calif. 

SWITCHES. MERCURY DISPLACEMENT 
Adams & Westlake Co., 1025 N, Michigan St., Elkhart, Ind. 
Clare, C. P., l Co., 3101 Pratt Blvd., Chicago, III. 

p 1007 

Fifth Dimension Inc., Box 483, Princeton, N. J, .......• , .. ,. p 2724 
Gordos Corp., 250 Glenwood Ave., BlOOmfield, N. I. . . . . . . . • . .. p 2725 
Hamlin Inc., 670 lake St., Lake Mills, Wise. 
Honeywell, Mmro SWitch DiY" 11 W. Spring St., Freeport, III. .. p 2761 
Micro Switch, DiY, Honeywell, t1 W. Spring St., Fre8ll0rt.lII. ... p 2761 
"ippon Elec. New York Inc., 200 Park AYe., New York. N, Y. 
Phileo/Ford COIp., C & TIoga Sts .• Philadelphia, Pa, 
R~k, George, Industries, 672 15 Ave" Columbus, Nebr. p 2771 
Bentho~ Inc., Edgerton Dr., N. Falmouth. Mass. 
Durakool. Inc .• 1010 N. Main St.. Elkhart. Ind, 
Eagle Electric Mfg. Co,. Inc .• 23·10 Bridge Plaza S .• long Island City. N. Y. 
Ebert Elctros. Corp,. 130 Jericho Tpke .• Floral Park. N. y, 
H·B Instrument Co" American & Bristol Sts .• Philadelphia. Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave .• Glendale. Calif. 
Kahl Scientific Instr. Corp., P. O. Box 1166. EI Cajon, Calif. 
Leviton Mfg. Co .• Inc .• 236 Greenpoint Ave" Brooklyn. N. Y,' 
Mack Elee. Devices, Inc., 32' Glenside. Ave., Wyncote. Pa, 
Mercoid Corp .• The, 4201 Belmont Ave,. Chicago. III. 
Mercury Contacts, Inc., 1950 Neva Dr., Dayton, Ohio 
Northern Precision labs. Inc., 201 Fairfield Rd .• Fairfield. N. J. 
Sierra Elec., 15100 S. Figueroa St .• Gardena. Calif. 

, Slater Electric. Inc., 45 Sea Cliff Ave .• Glen Cove. N. Y. 
Struthers·Dunn. Inc., Lam's Rd., Pitman. N. J. 
Waber Electronics, Inc., 2000 N. Second St, Philadelphia, Pa. 



SWITCHES. MERCURY·WmED CONTACTS 
Adams & Westlake CI., 1025 N. Mlchlpn St., Elkhart, Ind. 
AIco Electro~ Pl1IIIucts IIIC., Bu 1348, Lawrence, MaSL . 
Fifth Dillleasion hie., Box 483, PrincetOI, N. I. ............. p 2n4 
Hamlin Inc., 17t Lake St, Lake Mill~ Wise. .••. :..... p 2nS.2730 
Eiee-Trol, Inc., 21018 Soledad Canyon Rd., Saugus, Calil. 
General Equipm.nt & MIg. Co., Inc., 3300 Fern Valley Rd., louisvill •• Ky. 
Kahl Scl.ntific Instr. Corp., P. O. Box 1166, EI Cajon. Calif. 
Matrix Div., Schafer Elctrns'., 9119 De Soto Ave., ChalsWiJrth, Calif. 
Struthers.IJunn, Inc., lambs Rd., Pibnan, N. J. 
TrOllljlllter E1.ctronics, Inc., 8936 Comanche, Chatsworth, CaIH. 

SWITCHES. MICROWAVE 
AEllnc., P.O. Blx 552, LallSdale, Pa. 
ARIIA, Inc., 15 Nareld Ct., Barshlll, N. Y. .......... . .... p 1646 
AIIperex Elclnl. Clrp., 230 DeIly An. Hkksvllle, N. Y. 
AlnphlDDI IF DIr., 33 Eo Fllnklln St., Driory, Coan. •..• p 1648, 1649 
Bird Ellnle Corp., 30303 AIII'trlI lid., Cletelan" Ohla . . . . . .. P 1343 
Daleo IndL, IIle.. 1111 West 135111 St.. Gardul, Cliff. ....... p 1660 
DqllIS IIIcnnvaYe Co. RaDrolll Pi., Mamaroneck, N. Y. ...... P 1658 
DIw.l(ey CI., 22GB Indlstrili La., BnlDllfield, Colli. ..... p 2720,2721 
E • M l.aIIorata~l~ 5388 SIerling Center Dr., WesUake Vllage, Cal. 
Elactronk Als.reel, IRC., 45&1 CoIllldl BIvtI., LOI Anrallt CII. P 1667 
fifth DimmloR Inc., Box 483, Prlnw .. N. I. 
FHllohll DIY. 37·11 47111 AVI. Long Island City, N. Y. 
Be .... 1 ElectrIc Co. Elm Cam,. Sales Uper., 1 River Ad., Weneclldr, N. Y. 
LEL DIY. Varian, 75 Ailran St, CQlape,N. Y. 
Narda Mlcrmu Corp., Plainview, N. Y. 
HiJlPII EIec. IIew Ylllllinc., 200 Park AVI., Hew York, N. Y. 
Philce/Ford Corp., C • nap Sts., Philldilphil, Pa. . 
Premllr MII_ Corp. 35 New Broad St., Pert Chillier, N. Y. 
RiC EIectroaIcs Inc., 25 Martin Pi., Part Chillier, N. Y. ....•. P 1707 
Amn ElectroniCl, Inc., III W. Alamtdl AVI., IluJlqnk, Calif. " P 1705 
Texan Carp., 2448 N. SIIadelud Ave., IDdlalllllalls, Ind. . . • . .. p 1509 
Tllncco Prod.cts, 4241 Glencoe Ave., Venice, Calli. ......... p 1711 
Ylr(.L Ca. Inc., 287 Greenwich Art., Stamfard, COlli. 
Victor Industrl~ 821 San AatDnlo Rd., Palo AlII, CIIH. ...... P 1717 
WaYeline lit:., Box 718, West Caldwell. N. 1 .. .. . .. .. .. . .. p mo 
Wlinachel Enn Co. IRe., P.O. Box 5T7, Galtilersbull. Md. 
Addington Labs. Inc., 1043 DiGiulio Av •. , Santa Clara. Calil. 
Aircoll1, Inc., Rte. 16B, Union, N. H. . 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Airtron Div., Litton Industries, 200 E. Hanover·Ave" Morris Plains, N. 1. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Applied Microwave Lab, Inc., Andover St., Andover, Mass. 
B.ckman Inslrs., Inc., Elctm. Inslrs. Div., 2200 Wright Ave" Richmond, CaIH. 
CES Electronics, 2968 Ave. Z. Brooklyn, N. Y. 
Control Data Corp., 400 Border St., East Boston, Mas~ 
Electronic Slds Corp. of Amer., 1426-30 W. Front St. Plainfield, N. J. 
Elpac. RF IMicrowave, 18651 Von Karman Ave" IlYine. Calif. 
F.rratee, Inc., 80 Bridge St., Newton, Mass. 
GAF Corp" 140 West 51 St., New York. N. Y. 
General Microwav. Corp., 155 Marine St., Farmingdal •• N. Y. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
H.rley Ind~, Inc., 175 Eileen Way, Syoss.t, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calil. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & T.ale St., Culver City. Cal. 
Hyl.tronics Corp., 100 Ainsworth Rd., Wilmington, Mas~ 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Kevlln Mig. Co., 26 Conn St, Woburn, Mass. 
Maxson EI.ctronics Div., Sunrise Hwy., Gr.at River, N. Y •. 
M.labs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Metalcralt, Inc., 8n9 s. MiII.rgrove Dr., Whltti.r, CaIH. 
M.tcom, Inc., 76 Lafay.tte St., Salem, Mass. 
Micro Stat. Electronics, 152 floral Ave., Murray Hill, N. 1. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calff. 
Microrech, 1425 Milldale Rd., Chesillre, Conn. 
Microwav. Assocs., Inc., Northw.st Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham HRIS .• Mass. 
Microwave DiY., Sanders Assoc~, Inc., Ledge St., Nashua, N. H. 
Microwav. Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Microwave Products, Inc., 9533 Irondal. Ave., ChatsWllrth, Calif. 
Om.ga labs .• Ihc., Haverhill St., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Quantatron, 1631 Tenth St, Santa Monica, Calif. 
RF Systems,. Inc., 155 King St, Cohass.t, Mass. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec DiY., 24003 Ventura Blvd., Calabasas, Calif. 
Raytheon Co., Microwave & Power Tube DiY., 141 Spring St:, lexington, Mass. 
Reeve Elctrns., Inc., 601·EEM·W. Leke St., Chicago, III. 
Sage Lab~ Inc., InIIr. Div., 14 Huron Dr., Natick. Mass. 
Scope, Inc., 1860 Michael Faraday Dr" Reston, Va. 
Sedco Syst.ms, Inc., 130 Schmitt Blvd" FarminRtlale. N. Y. 
Som.rs.t Radiation Lab., Inc., 2060 North 14th St., Arlington, Va. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Victor, R. F. & Microwav. Co., 38 W. Wat.r St, Wak.field, Mass. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calil. 

SWITCHES. MOMENTARY CONTACT 
ABC PI1IIIucll, 1405 C8mbrldp St., lIinneapolb, Minn. ....•.. p'819 
Alco Electranic Preducts IDc. lox 1348, Lawrence, Mass. p 2688-2691 
American Zittler, Inc. 697 Randllph Alt., Costa lIesa, CaIH. . .. P 2693 
C • K ComPOllenta lie., 103 Merse St., Watertown,Masl.· P 2697-2699 
CTS of Canadl, Ltd., 80 Thomas St. Streetstllll, Ont, Can. 
Capitol Machlna & SWRcb Co. 87 Newtown Rd., Danlury, Conn. p 2701 
Cadlng Bac., Inc., 505 New Park Av .. , West Nartferd, Conn. •.• p 2702 
Cberry Electrical PI1III. Carp., 1650 Old Deerfield Rd., Hilhland Pt. ill. 

P 2704 
Chicap Lock Co., 4311 W. Blimen~ Chicap, II. "'''' .. .. . p 2708 
~lIIiIus Elee. MIl. C .. 821 N. Hamilton lid., Calullli!a~ Ohio. • P 2709 
Dlailgld Carp. 10 Stm,!AYe. BroekIJD, N.Y. ............. P 1783 
EldIIma Dlv., 18435 SIS8I1 Rd., Cemptoa. CalK. ,:........... p 1787 
BaclnHnacb Compo.1IIts lie., 1039 Eo Valley Biv1i. San GdrIeI. Cain. 

P 2717 
Electrl SWItc~ Clrp., King AYe. 'WlJlllllutiI, Mass. .•.•• : • • • • p 2n2 
Beclnlic Clllllroll lee., 1411J111bury RII., WiitoII, CaIn. .•..•. P 2224 
FIfth Dimmlenlnc., Box 483, P~ceton, N. 1 

BHlrai Electric Co., Elctrn. CIID,. Saln Opar., 1 RIver Rd. Scbnectady, N. Y. 
p 2726 

GrQiIHI Inc. 5811 HHlgrove Awe. La tIlanp, In. ..•.•..•..••. p 2727 
HlnlJWll~ llien SWitcII Dtv. 11 W. SlIrlng St.. Free,ort m. p 2756-2760 
Internatllnal Electro ExcIIa.p Carp., 6151 Oxford St., IIlnneapolb, Minn. 

p 2732.2734.2735 
~"T Indrs. Ills., Box 1118, New HIVln, Clnn. ............. p 2737 
IaACO Corp. 3111 Wlnl.a AVI., "rflan~, Cain. • •.... ,..... P 2739 
Ucon DIY., III. Tool Works, Inc., 8815 W. Il'Ilng Pt, C'ieap, In. 

p 2748.2749 
MaIlIllJ Cllllrlfl Co. lex 327, Fllnklart. Inll. ... :.......... P 2482 
Master Sglelaltles CI., 1640 Monrovia, Costa Mesa, Calil. ..... P 2751 
Micra Switch, Dtv. Honeywel~ 11 W. Spdng St.. Frelllort, IU. 

p 2756-2760 
Moln PI1IIIs. Co. 5224 Katrine Ave. D_IS Grove, III. 
Nanesl, DIY. EllclrQsPICI ClIP., &388 IaCksl1 St .. W. New Ylrk. N. I. 

P 2723 
Olk IIlnullcturing Co., Dept E~ Eo Crys1al LakI AVI., Crystal Lake. III. 

P 2765 
Pilleo/FII' Carp., C .. Tlap Ste. Pkilalelpbfa, Pa. 
Petter" Bra.tleld DIY. AMf, 1200 Eo Breamr, Prinlaton,I". P 2763 
..... Co., Ind. CoII,en.nts Dper. 485 Cam St., QIIlney. Mass. 
RellVlC Com,lIIInts;lnc., 37-55 61st St., Waodslde, N. Y. ..... P 2770 
IlsII, .all'lll, Indllstrles, 172 15 AYe., C ...... b.s, llabr. ....... p 2771 
RabIllWw Centrals Co. 1·71 S. at StrlngIM Rd., CoillDbus, Obio P 2775 
ROil, III1DI Co. 511 Secend St. Pike, SntiIaIllJlDI, PI. 
SUlICtro Carp., 225 RIIJI St., llamuoneclr, N. Y. 
S.IIII, H. N., lAC., 812 Saadiker Ave., BroDilIyI, N. Y. ••....•. P 993 
SlIImn lighted Controls, Inc., 530 Dainlaad AVI. West Nartfortl, Clnn. 
Standard Grigsby Co., Dlllt A, 920 Rathbllnl Ave., Auroll, III. 

p 2782,2783 
Tapeswltch Cerp. of Ama~ca, 328 Brolllllllln Rd., Farmingdall. N. Y. 

• P 2784 
TUlllnstrumlllts IncolII"""" COII,lmts GreUIl. Box 5012. Dallas. Tn. 
TII.sIster Elenles CIIIJ., Box 6191, IIi1A_Is, Minn. .••• P 1811 
Unlmax SWItch Div. 1m It, Wallingford, COlD. ............ p 2787 
wad Amr COlli .. Herllirt Ave.. Claster, N. I. ••••...•.•..•. P 2788 
Allen-Bradley Co., 1201 South znd St.. Milwaukee, Wbc. 
Am.rican Sol.noid Co., Inc., 245 E. Inman Ave .• RahwlY. N. J. 
Arcolectric Switch Co., LtiI., P.O. Box 348, N. Hollywood. Calil. 
Arfl.l.es Switch Corp., 51 Water Str.et, Watertown, Mass. 
Birnbach Co. Inc., 117 Hanse Av ... Freeport, N: Y. 
Carter Precision EI.c. Co., 3401 W. Madison St., Skoki •• III. 
Circl. finds., P.O. Box 591, Trenton, N. J. 
Clar .. Pendar Co., P.O. Box 785, Post Falls, Idaho 
Cole Instrument 2034 Placentia Av •. , Costa M.sa, Calil. 
Conectrix Inc., 201 N. Gabl~ Wheaton, III. 
Cootrols Company of America, 9655 Soreng Ave .• Schiller Park, III. 
Controls Co. 01 Am.r., Cont. Switch Diy .. 1420 Delmar Dr .. Folcroft. Pa. 
Culver-Siearns Mfg: Co., 354 Franktn St., Worcester. Mas~ 
Cutler·Hammer, Inc., 4201 Ii 27 St. Milwaukee. Wise. 
Denison, R. B., Inc., 103 Broadway, Bedford, Ohio . 
Display Control, DiY. luminator, Inc., Box 278, Plano, Texas 
Eastern MarkinR Machine Corp., 30 Alabama Ave .. Island Park, N. Y. 
Furnes E~ctric Co., 1197 McKee St, Batavia, III. 
General Equipment & Mig. Co., Inc., 3300 Fern Yall.y Rd., [ouisvill., Ky. 
G.neral Re.d Co., lox 858, Clark, N. J. 
Henry & Thomas, ltd., Yeo St., london E. 3, England 
Hi-Tek Corp., 2220 S. Anne St., Santa Ana, Calif. 
Indak Mig. Corp., 1915 Techny Rd., Norlhbrook, III. 
laldinger Mfg, Co., Inc., 1921 W. Hubbard St. ChlcaRo. III. 
Jay.EJ PI1IIIucts. Inc., Box 25, Gardena. Calif. 
luminator, Inc., Box.278, Piano, Tex. 
Mason Elec. Co. Inc., 3839 V.rdugo Rd., Los Angeles, CaIH. 
McGill Mig. Co., Inc. 909 N. Lafayette St., Valparaiso. Ind. 
MiIIi-Swltch Corp., Box 67, Gladwyne, Pa • 
Mossman, D. P., Inc., lox 265, Brewster, N. Y. 
National Acm. Co., 17Q East 131 St., Cleveland, Ohio 
Otto Controls, 8611 lincoln Av •. , Morton Grove, III. 
Pacific Switch Controls, Inc., 14048 Burbank Blvd., Van Nuys, CaIH. 
Pass & Seymour, Inc., Solvay 518., Syracuse, N. Y. 
Pollak, 1. Corp., 195 Freeport St., Boston, Mass. 
Riem.r, David Co., Inc., Box 112, N. Miami Beach, Aa. 
Seacor, Inc., 598 Broadway, Norwood, N. 1. 
Sierra Elac., 15100 S. Figueroa St., Gardena, CaIH; 
Signal Indicator Corp .. 42 Stewart Ave .. Brooklyn. N. Y. 
Specialties Mfg. Co., 8821 Fenkell, Detroit Mich. . 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside. CaIH. 
Superior Switch Co.. 1001 W. Broad St., Richmond, Va. 
Switchcralt, Inc., 5555 N. Elston Av •. , Chicago, III. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Tower Mfg. Corp., 158 Pin. 51., Providence,1l. I. 
Truco, Inc., Box 95, SimsburY, Conn. 

SWITCHES. MOTOR·DRIVEN 
. AlRA, Inc. 15 Harold Ct, Bmilorl, N. Y. 
AIrfIJte Bactrlnlcl CI., Box 287, Bayonna, N. L 

., Auiematiea Dmla,meat Co., 9905 W. 1 ... _ Blvd. Calver City, Calif. 
Cherry Bectricai Prod. Corp., 1650 Old Durfilld Rd., Higlliaftd Pk., In. 
Chicago Dynamic Inds. Inc., 1725 Diversey BIvtI., ChlcalO, In. 
Chicap SWitciI, file., 283S Wlbansia AVI., Chicall. II. 
Dart .. .fIrlller FilII, Deet EEM 87, Illl1Ci1ester. N. H. 
Eagle Silaal 01 •. , Eo W. Bliss Co., 736 Faderal St., Davenoart ItIwa 
Electro Switcb Carp .. KInt: Ave. W8lIIIDlth. Mass. 
Filth Dimension Inc., Box 483, Prilceton, N. I. 
Genaral Electric Ce., EJctm. Camp. Saias Oper., 1 RIver Rd., Schenlctady, N. Y. 
Gllbelndustrles, 2215 Stanley Avi. Dayton, 0". 
1laJdtn. A. W. CD. 232 N. Elm St., Waterllury, Cann. 
Hainelllnn Bactrlc Ct, 2&36 Branswick Pilla, Trenloa. N. J. ... p 2731 
Hiebl Electrical InIIr. Co., 10514 DuPont AfI.,'Cieteland, Obil 
ITT JlenlRIS Dtv., 970 IIcLaugldla AVI. San lise, CaIH. 
Oak .... 1actIa'1q Co., Dept. El, Eo Crystal Lake AVI" Crystal lIkI. NL 
Ohmfta Manufacturing Co., 3835 Haward St, Skokie, ilL . 
Predslan Machallsllll Corp., 44 BrlOkiIn Ave" Westbury, N. Y. P 2671 
Roll Enn CIIIJ. 11915 SbaMrIok. Salltop, Calif. 
Saaleclro Corp., 225 IIOJt St., IIaIIanucIr, N. Y. . .. . .. .. .. . P 989 
SIIaIicross, Eo Prestaa St,SeIIll, N. C. 
TlliI LaIIOIlIlrieS 1Ic., Berge •• EUaiI Blvd •• , Pilisadll Park. N. I. 
ZenraII Controls CI" 1575 A.p.s. SallllIIarban, CaIH. ••.... P 1056 

SWITCHES, PLUNGER 

Ass.mbly.lJverland, 3650 Hildrege Ave., los AnJ(lles. Calif. 
Automatic Timing & Controls Inc., King 01 Prussia, Pa. 
Clark Conirol DiY., A. O. Smilh Corp" 1146 E. 152 St.. Cleveland. Ohio 
Clinton Instrument Co., Boston Post Rd., Clinton, Conn. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
CoIlectron Corp., 304 East 45th St, N.w York, N. Y. 
Condor Indusirial Corp;, 649 Childs St .. Wheaton. III. 
Consolidat.d Conlrols Corp., 12 Durant Ave., Bethel, Conn. 
Contro~ Company of America. 9655 SorenR Ave .. Schiller Park. III. 
Datametrics, Inc., 87 Beaver St, Waltham, Mass. 
Electro-Tec Corp .• 1600 N. Main St., BlacksburR, Va. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Essex Engineering Co., Inc .• Box 28, Essex, Conn. 
Furnas EI.ctric Co., 1197 McKe. St, Batavia, III. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Kin.tics Corp. of California, 410 S. Cedros Av •. , Solana Beach, Calif. 
langevin, 1801 E. Carn.gie Ave., Santa Ana, CaIH. 
lutron Electronics Co. Inc., 6th & Minor Sts" Emmaus, Pa. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., los Angel.s, Calif. 
Maur.y Instr. Corp., 4555 West 60th St., Chicago, III. 
Midtex/Aemco, 10 Stale St .• Mankato. Minn. 
Montgomery Mfg. Co., Inc., 206 S; Main St., Owensville, Ind .. 
Muirhead Instrs., Inc .. 1101 Bristol Rd .. Mountainside. N. 1. 
Nichols. R. H. Co., ltd.; 4544 Duff.rin St., Toronto, Ont., Can. 
Norlhern Precision Labs, Inc., 21Yl Fairfield Rd., Fairfield, N. J. -
Spartan Southwest, Inc .. 9621 Coors Rd. N.W" AlbUQuerque. N. M. 
Subminiature Instrs. Corp .. 3236 Kansas Ave., Riverside, CaIH. 
Technology Instr. Corp., 850 lawrence Dr., Newbury Pk .. Calil. 
Tenor Co., Inc., 17020 W. Rogers Dr., New B.rlin, Wise. 
Vaciric Conirol Equipment Ltd.; Garth Rd., .Morden. Surrey. Enlland 

SWITCHES. MOTOR·REYERSING 
AIel Baanle Products InL, Box 1348, Lawrence, MISL 
Chlrry Electrical Prod. Corp., 1&50 Old Oeerfiald Rd .. Hililland PII.. III. 
GHIIII Blctric Co., EIctm. Compo SailS Oper. 1 IlYer Rd. Schenectady, N. Y. 
Snlectre Corp. 225 HIIJI St., Mamarollllk, N. Y. 
7em Instrumants Incol1llllled. Cemponents GrouP. Box 5012. DaIiIS. Tex. 
ZltlIId ConttDll Ce" 1575 "'.S .. Sante Barblra. Calff. . . . • . . P 1056 
Ailen-Blldley Co. 1201 South 2nd St., Milwaukee, Wisc. 
Allis-thalmers, 80x 512, Milwauke., Wisc. 
Ark-Les Switch Corp., 51 Water Str •• t Watertown, Mass. 
Clark Control Div .• A. O. Smith Corp" 1146 E. 152 St .. Clev.land. Ohio 
Conectrix.lnc.,201 N. Gables, Wheaton, III. 
Controls Company of America, 9655 Sor.nR Ave .. Schiller Park. III. 
Controls Co. of Amer., Cont. Switch DiY .. 1420 Delmar Dr" Folcroft. Pa. 
Cutler·Hammer, Inc., 4201 N. 27 St. Milwaukee. Wisc. 
Display Control, Diy. luminator, Inc., Box 278, Plano, Texas 
English Elec. Co., Lid., English Elec. House Strand, london, W.C. 2, Eng. 
Euclid Electric & Mfg. Div., 50 Edwards St., Madison, Ohio 
Furnas EI.ctric Co., 1197 McKe. St., Batavia, III. 
General Equipm.nt & Mfg. Co., Inc., 3300 Fern Vall.y Rd., Louisvill •. Ky. 
Pacific Switch Controls, Inc., 14048 Burbank Blvd., Van Nuys, Calif. 
Specialti.s Mfg. Co., 8821 Fenkell, Detroit, Mich. 
Stevenson EnRlg. & Mfg. Co .•. P.O. Box 25070. Portland. Or •• 

SWITCHES. OIL IMMERSED 
Alco Electrolle Prodads Inc., Box 1348, Lawrence, Masl. 
Beckman Instr., Inc., Cad. Grove Oper., 89 Cemmerce Rd., Gadlr Grove, N.I. 
Clall, t:. P., & Co. 3101 Pratt Blvd., Cblcago, In. 
OllDlln Co., 855 S. AIreyo PinIy., Paeadanil, CaiN. 
Glnlral Electric Co., EIctm. Camp. SailS Oper., 1 River Rd., Scheneclldy, N. Y. 

p 2726 
If", YlcUlm Electruaics Ine., 538 IIlssian St., S. Palldena, Calif. 
Ucoa Dlv., m. Tlol Works, Inc., 6615 W.ll'ling PII., Chicage, III. 
Risk, GIOrgi, Industries, B72 15 An., CllumbllS, Nabr. 
AlII En&rr. Carp" 11915 Shldybrook, Siratoga, Calff. 
7eullnstruments Incorporated, COIlPonents Grow. Box 5012. Dallas. Tex. 
AlI .... Bredley Co. 1201 South 2nd St., M"waukee, Wiso. 
Allis-thalmers, Box 512, Milwaukee, Wisc. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Cole Insirument, 2034 Placentia Av •. , Costa M.sa, Calif. 
English Elec. Co., Lid., English Elec. House Strand, London, W.C. 2, Eng. 
Maxwell lab~, Inc., 9244 Balboa Ave., San Di.go, Calii. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Subminiature Instrs. Corp., 3236 Kansas Av •.• Riv.rside, CaIH. 
Wav.tronics Inds. Inc., 211 Warren St., W. Pittston. Pa. 

SWITCHES. PHOTOELECTRIC"7SEE CELLS. 
PHOTOCONDUCTIVE: ETC.-ALSO SEE 
CONTROLS. PHOTOElECTRIC 

SWITCHES. PLUNGER 
AIJC Preducts, 1405 Cambridge St, IIlt1neaPllls, lIinR. . .. .. . p 819 
CTS II C .... a, LIII., 80 TIIo"s St., Stnelmlla, Onto Can. ' 
Chllry Electrical Prado C""., 1B5O Old Deerfield Rd" Highland Pk" III. 
Hamlin Inc., 670 Lake St.; Lake Mills, Wiac. 
IIQdon SWltcb & InstrlllHnt, lit:., 1500 Merldln Rd" W.tarflUIY. Conn. 

P 1742 
Hln.,..lI, Micra SWItch DIY., 11 W. Spring St., Freeport, III. 

p 2755.2756,2760 
Internatlml Bectro ExcbangeCorp., 8851 Oxford St .. Minn.apolis. Minn. 

p 2734 
licon DiY. III Tool Works, Inc., 6&15 W. IlYlng Pt, Chlcap, ilL 

p 2748.2749 
Micra SWItch, Div. HOneywlll, 11 W. Sprlq St., Freeport; III. 

p 2755,2756,2760 
Oak Manllfacturllll Co., DBJI. EL, Eo Crystal Lake AVI .. ClYstal lalla, III. . 

P 2766 
POUer & Brumfield DIY. AMF, 1200 Eo BroedllllY, Prl.ceton, Int p 2763 
Risk, Glerge, Industrll" Bn 15 An., Cliumbas, Nebr. . 
Robertslmr Control, Co., ~71 S. at Stringtown Rd., Calumlllls, OhIo 

p 2774.2715 
Smith, H. H., Inc., B12 Snediklr Alt., Broo~n, Il Y. 
StndIIrd Grigsby Ca., Dept A, 920 Rathbilne Ave., Aurora. III. . . P 2782 
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SWITCHES. PLUN~ER {Cont'dl 

Slandal)l Vile & Cable Co, 3448 OWrland Ave.,LDs Allples, Cal. . 
Taus InstrumentslllCllPorated, C-.llllaenlS GrauP, Bu 5012. Dallas. Tu. 
Ualmal SWItcll.Diy., IYel Rd., Wllllngford, COM. ... .......... p 271!l 
Ark·les SWitch Corp.; 51 Water Stree~ Watertown, Mass. 
Benthos, Inc., EdgertOri Dr" N. Falmouth. Mast 
Bimbach Co. Inc., In Hanse Ave., Freeport. N. Y •. 
Circle F IDds., P.O. Box 591, Trenton, .N. J. 
Clare·Pendar Co., P.O. Box 785, P~t Falls, Idaho 
Cole-Hersee Co., 20 Old Colony Ave., S. Boston, ·Mas~. 
Controls Company of America, 9655 Soreng Ave., Schiller Park, III. 
Controls Co. of Amer., ContSWitch Div., 1420 Delmar Dr., Folcrolt, Pa. 
Ericsson Centrum Inc., 16 E.' 40th St., New York, N. Y. 
H·B Instrument Co., American & Bristol Sts., Philadelph~, Pa. 
Indak Mfg. Corp., 1915 Techny Rd., North~rook, III. 
Kinetics Corp. of California,. 410 S.Cedros Ave., Solana Beach, Calif. 
Mack Elee. Devicas, Inc., 32 Glenside Ave., Wyncote, Pa. 
Specialties Mfg. Co.; 882\1Fenkell, Detroit, Mich. 
Tokyo Elec. Co., ltd., 14-8, /-Chome, Uch~Kanda, Chiyoda·ku, Tokyo, Jap. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I.' 

SWITCHES. POWER 
ARRA, Inc., 15 'Harald Ct., BayUore, N. y, .......••. '. .. . p 1646 
AlcI Electronic P~ucts Inc., Ilol 1348, Lawrence, Mass. . p 2689 
CTS If Canada, Ltd. 110 Tb9mas St. Streets,ilie, Ont, Can. 
Centralab Elctm., DiY., 5757 N. Green Bay AVI., Mlwaakee, WIse. 
Cherry Electrical Prado CorP. 1650 Old Deerfield Rd., Highland Pk.. III. 
Chicap SWitch, lac., 2Il35 Wabansia Awe., Chiem. Ig. 
Clarostat MIg. Co. Inc., Washinglori S\., Dover,II.H. 
Continental·WIrt Elctrns. Corp., 26 W. Qultn LL, Phila. PL 
Douglas MiCla_ Co., Railroad PL, Mamlirontck, N. Y. ..•... p 1658 
Electro SWitcll Corp., King Ave., Weymluth, Mass. ....•. • . • . p 2722 
GeDeral Electric Co., Eletrn. Com,. Sails Oper., 1 River Rd., ScheDectady, N. Y. 
Graybill Inc., 569 HIIIgrove Ave., La Grange, III •......... . .. P 2727 
Hoaeywel~ MIcro SWItch Div., 11 W. Sprtng St, Freeport, III. P 2759~761 
ITT Jennilgs Dlv., 970 McLaughlia All., San Jose, Calff. ..... . p 669 
International Electro Exchange Carp., 6851 Oxford St., Minneapalis. Minn. 

p 2732,2735 
JIDca Carp., 3111 Winena Av •. , Burbaak, Calif. ............. P 2739 
Leach Carp., 5915 Avalan Blvd., Los Angeles, Cal. 
Lican DIv., III. Tool WOrks, Inc., 8815W. Irving Pk., Chicago, III. 

, . P 2748,2749 
Micro SWitch, DIv. Hanaywell, 11 W. Spring St, FreellGrt, III. 

P 2759-2761 
Malex Preds. Ca., 5224 Katrine Ave., Downers Grove, III. 
Oak Manafacl1lring Co., Dept EL. E. Crystal Lake Ave., Crystal Lake, III. 

P 2766 
Obmlte Manufacturing Ca., 3&35 Haward St., SkDkie, III .. 
Rass Engrg. Corp., 11915 Shadprook, Saratlill. Calif •...... " P 2322 
Saal~ctra Corp., 225 HIJI St, Malll.roneck, H. Y. . . . . . . . . . . . P 989 
Sflallcms, E. Preston St, Sallll, N. C. 
Shm Musen Klgyo Co., Ltd. 5-5, IH:home, Togoshi. Shin_·kl. Tokyo, 

Japan ' 
Torr laboratories, Inc. 2228 Cetner Ave" Los _lIes. Calff. 
Allen-Bradley Co., 1201 Saulh 2nd St, Milwaukee, 'KISC. 
Allis-Chalmers, Bax 512, Milwaukee, Wise. 
Allis, Louis Co., Div.Llttan Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Solenoid Ca., Inc., 245 E. Inman Ave:, Rahway. N. J. 
Birnbach Ca. Inc., 177 Hanse Ave., Freeport. N. Y. 
C B C Industries Inc., 2601 N. Haward St, Philadelphia, Pa. 
Cable Eleelric Prods., Inc., 234 Daboll St, Providence, R. I. 
Controls Co. of Amer., Cont. SWitch Di •. , 1420 Delmar Dr., Folcroft Pa. 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wisc. 
Cyberex Inc., 4399 Industrial Pkwy., Willoughby, Ohio 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S .. Lon~ Island City. N. Y. 
English Elec. Co., Ltd., Englbh Elec. House Strand, London, W.O. 2, Eng. 
H·B Instrument Co., American & Brist~ Sts., Philadelphia, Pa .. 
J·B·L Instr. Co., Sycamore & Mill Rds., Clifton Hgts;, Pa. 
Mack Elec. Devices, Inc., 32 GlensiJIe Ave., Wyncote, Pa. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., Los Angeles, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, 8urlington, Mass. 
Pacific Switch Controls, Inc., 14048 Burbank BlVd.,. Van Nuys, Cam. 
Pass & Seymour, Inc" 'Solvay Sta., Syracuse, N. Y. 
Pioneer Fool SWitch Co., 3720. N. New England Ave.; Chica~o, III. 
Specialties Mfg. Co., 8821 Fenkell, Detroit, Mich. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
SUbminiature Instrs. Corp., 3236 ~ansas Ave., Riverside, Calif. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
UlD Electronics Corp., 4105 Pembroke Rd., HolI!Wood, Fla. 

SWITCHES. P.RESSURE· . 
Autallatic Caalrols iii'., 2110 E. Daniels Rd" Palatine, III. . .. ,.. P 2696 
Calumbus Eilc. MIg. Ca., 621 N. HaniRton Rd.; Columbus, Ohio. • P 2709 
Camputer Instr. Carp., 92 Madlsan Ave., Hempstead, N. Y. •.••• P 2464 
Camlug Giass Works, ElectronIc Products DIY., Ceminl. N. Y. 
FairebR4 Centrals, 225-Park Ave. H~ksYille, H. Y. : . . . . • . .. P 2470 
GIII8III Electric CL, EIctrn. Camp. SaI •• 0plr., 1 River R'., ~en.ctsdY, N. Y. 
Mallory Timers Co., 3026 E. WashinlIOn St, Iidianapolls, Ind. ..' p·l 045 
Tapeswitch Corp. of America, 320 Bread Hallow Rd., Farlillllldalt, N. Y. 

.' p 2784 
Taus Inslrlllints IncorPlrated, Call1llonents Grtillil. Box 5012. Dallas. To. 
Aero Mechanism, Inc., 7750 Burnett Ave., Van Nuys, Calif. 
Allen-Bradley Co. 1201 South 2ndSt, Mi!waukee, 'Kmc. 
U. S. Gauge, 746A .Clymer Ave., Sellersville, Pa. . 
Barber-Colman Co., Indllnsts Div.; 1300 Rock .St., Rockford, III. 
Bendix Corp., Flight & Engine.lnstrs. Div., S •. Montrose, Pa. 
Benthos, Inc., Edgerton Dr., N.Falmouth, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bourns, Inc., Instrument Div., 6135 Magnalia, Riverside, Calif. 
Bristol Co., Box 1790. Watarbury, Conn. 
Celtic .IndUstries, Inc., 14743 Oxnard ~t,. Van ,Nuys, Calif., . 
Century Eleelronies & Instr~, lop., Box C, Admiral Sta" Tulsa, O~a. 
Clark Elclms. Lab.,.I365 E.Edi/iger Ave., Santa Ana, Calif. • 
Cole Instrumen~ 2034 Placentia Ave., Casta Mesa, Calif. 
Conrac Corp" 330 Madison Ave., New York, tI. Y. 
COll$olidated Contrals Corp., 12.D~rBnt Ave., Bethel, Conri. , 
282 eeml1969 

Control Prads.,)llc.,.Box 72, Hanoverl N.I ". . ... 
Controls Campany of America, 9655 SorellR Ave .. Schiller Park. III. 
corning Glass Works, Fluidic·Prods. Dept., Cornin~. N. Y. 
Cutler·Hammer, Inc., 4201 N. 27. St, Milwaukee. Wise. . . 
Dietz, H. G., Co., Inc" 14-26 28lh Ave., Long Island Cily,N. Y. 
Dyn8ll\ic Controls Corp., 8 Nutmeg Rd:, S. Windsor, Conn. 
Essex Mle; Co., Inc., 8213 GravOis, St. Louis, Mo. 
Fasco Inds., Inc., Augusta at North Union SIs., Rocluisler, N. Y. 
Furnas Electric Co., 1197 McKee St., Batavia, III.' (' 
Gems Co., Inc., Spring La., Farmington, COnn. 
Honeywell, Inc., Aerospace & Del. Grp.,~7014th Ave. S., Minneapolis,.Minn. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S .. Minneapolis. Minn. 
Haneywell, Residential -DIv., 2701 Fourth Ave., S., Minneapolis, Minn. 
IMC MagnetiesCorp., 1900 East 5th St., Tempe, Ariz. 
ITT Residential & Industrial Controls, SOl Allen Ave., Glendale, Calif. 
Lear Siegler, Inc., Romee Div., 241 S. Abbe Rd., Elyria, Ohio· 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Meletron Corp., 940 N. Orange Dr., Los Angeles, Calif. 
Mercoid Carp., The, 4201 Belmonl Ave., Chicago, III. 
NUS Corp;, Box 248, Paramus, N. J. 
Natiorial Acme Co., 170 East 131 St., Cleveland, Ohio 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Precision Sensors, Inc., Box 297, 'Trumbull, Conn. 
Recora Co., Inc., Powls Rd., St Charles, III. 
Seaico DiY., 211 Warren St., W. Pittston, Pa. 
Servonic Div., 1644 Whittier Ave., Costa Mesa, Calif. 
Sparton Southwest Inc., 9621 Coors Rd. N.W., AlbUQuerQue. N. M. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Teledyne Systems Co., 200 N. Aviation Blvd.,. EI Segundo, Calif. 
Texas Instruments, Inc., 34 Forest St.,Attleboro, Mass. 
Trans-SUnics, Inc., Box 326, lexington, Mass. 
U.O.P. Instruments Div., Greenwich, Conn. 
U. S. SWitch Corp .• 351 Boston PosIRd .. Milford. Conn. 
United Eleelric Controls Co:; 85A School St., Watertawn, Mass. 
Wallace & Tiernan, Inc., 25 Main St, Belleville, N. J. 
Wavetronics Inds. Inc., 211 Warren St, W. Pittston, Pa. 
Winiriss Controls, 20 Vandam St, New York, N. Y. 

SWITCHES. PRINTED CIRCUIT MOUNTING 
AEL Inc., P.O. Box 552, Lansdale, P •. 
Adams & WesUake Co., 1025 N. Michigan St., Elkhart, Ind. 
Airflyte Eleelranics Co., Box 207, Bayanne, N. J •. 
Alco Electronk: Products Inc., Il0l1348, Lawrence, Mass. p 26B9, 2690 
AmericaD leUler, Inc., $97 Randolph Ave., Casta Mesa, Calif •.... p 2693 
Bacllman Instr.ln~, HeDpot DiY. 2500 Harbor Blvd., F,ullertoll, Calif. , 
C' K Clmponents In~, 103 Morsl St, Watertown, MaSt p 2697-2699 
CTS of Canada, Ltd., BD Thomas St, Streetsvill ••. Ont., Can. 
CTS Corp., 905 N. Wist Blvd., Elkhart, Ind. 
Cenlralab Elctrn., Olv. 5757 H. Green Bay .AII., Mlwaukee, Wisc, p 2703 
Cheny EI.ctrical Prod. Corp., 1850 Old Deerfield Rd., Higbilld Pk.. III. 

p 2704 
C~lcaga SWitch, Inc., 2035 Wabansla Ave., ChiCIID. III. • • p 2706,2707 
Continental·Wlrt ElctrllS. Corp., 26 W. QueeR LL, Phila., Pa. ; .. • p 2712 
Daven, Grenier Field, Dept EEM 67, Manchester,' N. H. 
Dllilll Electronics CorP .. Bol 9388, 701 G. Third Ave. N .. SeaUle. Wash. 
Digilran Co., 855 S. Arrm Pkwy., Pasadena, Calff. ...... p 2713-2715 
Eleclr&inech CDDlpanents Inc., 1039 E. Valley Blvd., San Gabriel. Ciln. 
Electronic ,Contrals Inc., 141 Danbury Rd., Wlltan, ,Conn. ...... p 2224 
Fift~ Dillensian Inc., Box 483, Prlncetoa, N. 1 
G(lJbllllnc., 569 Hillgrove Alt., La Grange, III •...••••..... " .. p 2727 
Haydon, I. W. Co., 232 H. Elm St., Wsterbury,. Coan. 
HolIIJIItll, Micro SWitch 01,., 11 W. Spring St, Freeport, III. .. p 2755 
loler·Market Inc.,.312 Waukegan Rd., Glenview, III. ........... p 1194 
International Electro Exchango Corp., 6851.0xfonl St, Minneapalis, Minn. 

p2734 
Intarswltch, 770 Airport Blvd., Burtilll8llle, eaL ............. p 2736 
J.B-T Instrs. Inc., Ba11818, Hew Haven, Can.. ............. p 2737 
Janco Corp., 3111 Winona Ave., Blrbank, CalK. .••......... p 2738 
Mamory Contrals Co., Bu 327, Frankfart, Ind. .............. p 2482 
Micro SWitc~, DIY. HonefWell,.l1 W. Sprlnl St., FreeDart, III. ... p 2755 
Malex Prads. Co. 5224 KatrIne Ave. Dewners Grove, III. 
Nanasl, DIY. Eilctrospace .Corp. 6308 lackson St .. W. Hew Yo!ll. N. J. 

p 2723 
NylrDnics, Inc., Electro-Mec Instr. Carp., 183 Clmllereial St, WatertllWJl, Conn. 
Dak ManufacbJriag Co., Dept EL, E. Crystaf Lake Awe .. Crystal Lake. "i. 

I . p 2764,2766 
Pamotor 100., 170 Airport Blvd., Burtinpme, Cal . 
PotIer & BrUlifield 01,. AMF, 12011, E. Broadway, Prlncetall,lnd. p 2763 
R.CL Electra.lss, Inc., 7110 S. 21st St. IrvlllllOD. N. J. 
Risk, George, IlI1Iustrles, 672 15 Ave., Calumbus, Nebr. .•..... p 2772 
Rre ·Industries Inc., 125 SDencerPl, MaMaroneck, N. Y. ...... p 982 
Sealectro Corp., 225 HIJI St., Mamaroneck, N. Y. 
Silallcross, E. PrestlD St., Selma, N. C. 
ShOWl Musln Kogyo Co., ltd" s.5, II-chame, {ogosh!. Shinanwa-ku, Tom. 

Japan .................. <........................ p 2n6 
SlPla Instrumlnts Inc. 170 Peart St., Braintree, Mass. .... '. .. p 2n7 
Sp~ Elctrns. Corp., 17070 ~ Gale Ave., CIty et InduStry. CalK. 

. '. . p 2497 
Standaid W're • Cable Co. 3448 Overland Ave. Las Angeles, CaL: 
TaU ~beratorils lac., Bergen' EduD B1yjL,PaIl~esPark. N.. J. 
Transistor Electronics Corp. Il0l6191, MlnaeapoUs, Mian. ... p 1811 
Unlmu SWitch DiY., lYes Rd., Wailingfonl, CORD •......... , . ,. p 2787 
Villinla Panel Carp., Bu l1OB,Wayneslla ... Ya. 
Wilmington Controll DIY .. Ledel, Inc., 111 S. H.lloaRd.; .Wilml..toll, Obie 

p·2743,2744 
Ansley Div., Aci Inc., Park Ave. & Ridge Rd., Peli,alie, Pa. 
Ark·les Switch Corp., 51 Water Street Watertawn. Mass. 
Breeze Corps., Inc., 700 Uberty Ave., Union. N. J. 
Clare·Pendar Co., P.O.ojlax 785, Post Falls, Idaho' , 

. Cole Instrument, 2034 Placentia Ave.,. Costa Mesa, CalK. , . 
Contrals Co. of Amer., Cont., SWitch Div.,.!42O :Delmar ~r .• FQipr~ PI; 
Ele.elronic Engre; CO:-.of Calif., 1441 E, Chestnll\ All,., Santa Ana, Calif •.. 
~neral Reed Co., Box,858; Clalk,.N,·J. . ' . 
Herley Inds., Inc., 175 '~Ieen Way,Syosset, N . .v, 
·HHjlk Corp., 2220 S. Anne'S!., Sa,rita Ana" Cain. '. '. '. . 
Hug\res Aircralt, Aerospace Gp., Centinela ~ve .. & Teale St,Culver .CitV".Cal. 
Matrix DiY.i.Schaler .Etelms.,. 9119 De Soto Ave.,.C)Jatswortb, Calil, '., 
Maurey Instr. Corp., ~5 West.60th :;I" Chicago, Ill. '. 

r 
Naveor Inc., Valley.Forge In.d. Pk., Nnrristawo; Pa . 
Northorn Precision Labs, Inc., 202 fairfield Rd:,Fairfield, N, I. 
Seam, Inc., 598 Broadway, NorwOOd, :N. I.. 
Sparton Southwest. Inc., 9621 Conrs Rd. N.W.,AlbuQuel'\lue. N .. M. 
Subminiature Instrs. Carp., 3236 Kansas Ave., Riverside,. Calif:, 
Superior SWitch Co.; iOOI W. Broad St,Richmoml,VII. 
Torsion Balande C~., 35 Monhegan St" Clifton, N. I.. 
UlD Electronics Corp., 4105 Pembrake .Rd., Hollywoad, Fla. . 
Vactric Control EQuipment Ltd., Garth Rd., Morden, Surrey, England 
Vari:Ohm Eleclranics, Inc., 65 Bri~htsideAve., E. Northport, N, Y. 
Viz Mfg. Co., 335 E. Prici St., Philadelphia, Pa. 

SWITCHES. PROGRAM 
Agastat 01,., 1027 Newark Ave.; Elizabeth, N. J. .•.••...••.. . p 2197 
Airflyls ElectroniCs Ca" Bu 207, Bayonne, N. J •. 
Cartsr MIt Corp. 23 WashIngton St, Hudsin, Masl, 
Chlny Electrical Pra'. Carp., 1650 Old Deirlield Rd .• HiPllld Pk., Ill. 
Chlcala Dynamic Inds. Inc., 1725 Dlversey Blvd., e~h:aKo, Ul •• p 2705 
Co-IIrdSWilcl DiY. 102-48 43 A~, Coruu, N. Y. 

1 Daven, GreJlilr rllld, Dept EEM 67, MancheSter, H. H. 
8ea Spic. Systams, Inc., Q3D149tfl St.N .. St. Patersllurr. FIL p 1675 
Grayhnl Inc., 569 Hillgrove Ava., La Granp, In. 
HlJdtn, A. W. Ca., 232 N. Elm St., Waterbury, Cain. 
Haneywall, Micro SWitcll DiY., 1\ W. Sprillt: St, Freeport, III. •• p 2757 
letorIWltch, 770 Airport Blvd., Barllnpme, Cal . .'........... p 912 
Ladu DIY., Ledex Inc., 128 Wehster St.lIQtoa, Ohio .• . • . • . p 2747 
Mlc!o SWlteh, Dlv. Haaeywall, 11 W. Spring St, Freeport, III. .•• p 2757 
Pracl~on Mechanisms Clrp., 44 Bro""yn Ave" Wes\bPIY, H •. Y. 
ReL Electronics, lie., 7IID S. 2111 St, IrYln&te1, N. 1 
Seelectro Corp., 225 HIJI St, MalDll1lleill, N. Y. .•....... . . . p 989 
Tech Laboratories Inc., Bergen I Edsall BlvIIs., Pallsdes Park. N. J. . 

p2785 
Vlrliaia Eilctrtnics Ca., Ilc., 2908 Teleslar Ct., FaUs Churcll. VL P 1007 
Vlcalila Co •. If Alllerlca, Cllner St, Old Sayflroak, Cann. .... p 1022 
Western Reserve Ellctralllcs .Inc., 12430 Euclid Ave., Cleveland, Ohla 

, Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. I 

American Communicotlans Corp., 171J,15 Eveleth Rd., Jamaica, .N. Y. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
Automatic Electric Ca., 400 N. Wall Rd., Northlake, III. 
Automatic Timing & Contrals Inc., King of ·Prussia,Pa. 
Cole Instrument, 2034 Placentia Ave.,. Casta Mesa, Calif. 
Calleciron Corp., 304 East 45th St., New Yark, N. Y. 
Condor Industrial Corp., 649 Childs St., Wheaton. III.· 
Contrals Company of America, 9655 Soreng Ave .. Schnier Park. III .. 
Electro·Tec Carp .• 1600 N. MainSt .. Blacksbur~. Va. 
Fisher-Akin Co., P.O. Box 698. Manhattan Beach, Calij. 
General Devices loc., P.O. Box 253, Princeton, N, J. . 
Hyletronies Corp., 100 Ainsworth Rd., Wilmingtan, Mass. 
lem Instrument Cbrp., 20 Sarah Dr., Farmingdale, N. Y. 
Montgomery Mfg. Co., Inc., 206 S. Main St., Owensville, Ind. 
Paragon Elec. Ca., Inc., 1600 12th St., Two Rivers, Wisc. 
Relcom, 2329 Charleston Rd., Mountain View, CalK. 
Technology Instr. Corp., 850 Lawre.nce Dr., Newbury Pk., Calif. 
Tenor Co., Inc., 17020 W. Ragers Dr., New Berlin, Wise. 

SWITCHES. PROXIMITY 
Adams & Westlake Co" 1025 N. Michillt1 St, Elk~ Ind. 
Aica Electranic Products Inc., Ilol 1348, Lawrence, Mass. ...•. p 2690 
Amperel Elctrn. Corp., Component DiY., 35 Hoffllll Ave. Hauppauge, N. Y. 
CDlo-Coil Ca., I~., 57 Pa.vOlln AYe •• pro,idenct. R. I. 
Dalnlln Elctrns. & Cable Carp., 2350 Hoffman SI., Bronx. N. Y. . • p 2935 
Dav ... Grenier Field, De.t EEIt 67, Maoohester. N. H. 
Doulias Randall, IRC., 8 Pawcatuck Ave., Westarty, Ii. I. 
Electro Praducts Labl, lac., Power SUpply DIY;: 

8125 KP Howanl St, Chicago, ilL . p 1026. 1027 
Electre Prads. Lahs., Inc., 6125 KP, Howard St. Chicago, III. 

p 1026.1027 
Filth DimensioR Inc. Box 483, PrillCeton, N. I. ...•.•..••... p 2724 
GID.raIElectrtc Co. Elctrn. Cemp. $alesOP"., 1 River Rd., Schenlctsdy, R. Y. 
Dordos Corp., 250 Glenwood Awe., Bloomfield, N. 1 . . . . . . . . .. . p 2725 
Honeywell, Mloru.SWltcb DIY., 11 W. Spring St. Freepart III. p 2760,2761 
Ki~de, Waiter & Co., Inc., 675 Main St., Billeville, H. f. 
Licln Dlv., HI. Tool Works, Inc., 8815 W. IrvlDi Pk" Chicap, m. p 2749 
MiClo SWitch, Div. Haneyw.lI, 11 W. Spring St. Freeport. III. 

. P 2760. 2161 
Raberlsllaw Controls Co., ~71 S. at Stringtown R'., Cllumbu!, O~ie 
Texas Instruments Incll'tloreted, Compon.nts GrauP. Box 5012. Dallas. Tex. 
Aladdin Controls, 703 Murfreesbaro Rd., Nashville, Tenn. 
Allen-Ilradley Co., 1201 Sooth 2rld St, Milwaukee; Wise. 
Assembly Elelrns., 807 Kent St., Niaga,. falls, Ont, Can. 
Automation Devices, Inc., Box A.D., Fairview, PI. 
Birnbach Ca. Inc., 177 Hanse Ave., freeport, N. Y. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Controlotron Corp., 35 Cenjral Ave., Farmingdale, N. Y. 
Controls Co. of Amer., Cont. Switch Div., 1420 Delmar Dr .. Falcralt. Pa. 
Cutler·Hammer, Inc., 4201 .N. 27 St, Milwaukee, Wise. 
IJe.Tec·Tronic Corp., 2512 rI. Halsted St, Chicago, III. 
Denison, R. 8., .Inc., 103 Broadway, Bedford, Ohio 
Display Control, Div. Luminator, Inc., Box 27S, Plano, Texas 
Dolan·Jenner Indusiries, Inc., 10 Ingall~ Ct.. Melrose, Mass. 
EDC (Eleelro Development Corp.), Box IPO, Lynnwood, Wash. 
EleelrG-Sonic Contral, 1625 N. Main, Manteca, C~I. 
Eleelronic Control Corp., 15341 Dale, Detratt. Mich. 
Engii$ Elec. Co., LlII., English Ele~. House $trand,.Londan, W.C. 2, Eng. 
Gems Ca., Inc., Spring La.,. Farmington, Conn. 
General Equipment rn Valley Rd., Louisville, Ky. 
Indikon Co. Inc., 76 awn, MaSs. 
JI-Bell Prods., Inc., Oak Lawn, III. 
Luminator. Inc., Box 278, Plano, Tex. 
Machinery'Electrification, Inc., 56 Hudson SI., Narthhoro, Mass. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., Los Angeles, Calif .. 
Najional Acme Co., 170 East 131 St., Cleveland, Phio>, . 
Phoiobell Co., Inc., 12M East 22 St., New York, N., Y. 
Rilymorid Engre;, Inc., 217 Smith St., Middletown; Conn., 
R.COII Co., In~; Pawls .Rd.,. S\. Charlel, III. 

> . Reed SWttch Developments CO., Inc., 34 Lincoln Ave.; Greenwich, Conn. 
Rohatran Carp., 21300 WestS Mile Rd.,. Box 4182, Detrott, .Mich. 
$ensor Corp., 97 Indi8l1 Fiel~ Rd., Greenwich, (OOIl- . 
Servanie DiY" 1644 Whittier Ave., Costa. Mesa .. Calif. 



Square 0 Co.,205 S. Nortflwest Hwy., Park Ridge, III. 
Westinghouse Electric Corp., General Control Div .. Buffalo. N. Y. 

SWITCHES.' PUSHBUnON. ALL TYPES 
Alco Electronic Predactl IIIC., Box 1348, Lawreace, Mass. p 2689, 2691 
American lelUer, Inc., m Randolllll an., ClSta Mesa, CIIiI •... ' p 2693 
C & K Compoaents Inc., 103 Morse SI.. Wateriowl, MIss. p 2697-2699 
CTS 01 Canada, IN .. 80 Tilo.as St, StraetsY"Ie, Ont., Can. 
Capitol Macblne & SwItch Co., 87 Newtown Rd. Ganflury, ClnlL p 2701 
Cadllll EIec., Inc., 505 New Park Avl., West Harlf1lnl, Conn. ..• p 2702 
Cantralab Elctrn., Div. 5757 N. Green Bay An., llilwaukee, Wise. p 2703 
Cheny Bectrlnl Prad. Corp. 1650 0111 Dnrfield Rd., HII~land Pk., III. 

p 2704 
Chicago IIyIlmlc lids. Inl:., 1125 Diversey Blvd., Cblcago, lB. .. p 2705 
CIIicqo Swltcb, IIIC., 2035 Wallaasla Ave .. Chlcap, In. •. • . . . p 2707 
C..onl SWitch Olv. lD2..t8 43 AVI., Corm, N. Y. 
Cannlctor Corp., &1125 N. Keystone An .. Cblcllo. III.' ........ p 893 
Comllll! GIllS Wn. Elactm/c Pretlucts DIv .. Carnlll. N. Y. 
Dlbarn Elctrns. & Cable CII\I., 23BO Hl1IlIIn St .. Brons. N. Y. 
Daven, Grenier Field, Dept UN B7, Mancbester, N. H. " . . . . . . p 550 
Dllfllill Corp. BO Stem AVI .. lreoklJl, N. y, ............. P 1783 
Dllllrln Ce., 855 S. Arraye PkwY., Pesldena. Cefif, • . . . . . . .. p 2715 
Durent Dllilallnst 625 N. CIIS St, IIIMauk .. , Yi'IIC. 
Elilellla Div. 18435 Susana Rd., Comito .. CaIH. ............ p 1787 
ElectrIHlR' Componlnts Inc., 1039 L Yliley Blvd., San Gallrlel, Calil. 

p 2717 
Elactroale ClIIIIroIs Inc., 141 Oaebury Rd., Wiltae, Conn. ...... p 2224 
GC Electra.lel, Dept 10·1, 400 S. W,man St, Rockfonl, III. 
Geaerel Electric Co., Elttm. camp. Sales lIIIer., 1 River Rd., SchenectadJ, N. Y. 

p 2726 
Greyhillinc. 5&9 HIIIgme Ave., la Grell .. II. ..••......... p 2727 
Guardl .. Electric MfI. Co. 1550 W. Carrell an .. Chlcat:o. III 
HIJdIl SWlmh' IIstnment 1Ic., 1500 Merid" Rd .. WaterbUry. COIIII. 

p 1742 
HolIeyW8I~ Micre Switch Div. 11 W. Sprlll St. Freepart; III. 

p 2755-2758. 2760. 2761 
Indult,;al DeviclS Inc. 882 River Rd., Ugewatar, N. I. ....... p 1796 
Internatlml Electro Excbnge Calli., 6851 Ollor' St, Mlnnnpalis. Mini. 

.a.r InSlrs. Inc. Box 181B, New Haven, COin. 
JanEl Corp., 3111 Winona Ave. Billbanb. CaIR. 

p 2732-2735 

Lieon Dlv., m. Tiol Wlrks, Inc., BB15 W. IrYllII Pk., Chicago, III. p 2749 
Mallery Contrals Co., Box 327, Fralkfart, lad. .............. p 2482 
Marc..olk Ce., p.o. 1014011, Anabel., Cal.. .............. p 2750 
Master $)Ieclaltles Co., 1640 MOIravia, Costa lilia, CalR. P 2751-2753 
Miere SWItcll, Dlv. HneyweU, 11 W. $)Iring St, FrelDort, III. 

p 2755-2758,2760,2761 
IIeItx PndL CI., 5224 Katrine Ave., Downers Grm, III. .....• p 2754 
"nail, Div. EllctroQacl Cere" &388 licksll St, W. New York, N. 1 

p 2723 
Oak Malulacturinl Co., Dlpt El, L Crystal lab Ave .. Crystal lab. m. 

P 2764-2766 
.altH Co., Ind. Clllplnents Dplr., 485 Clrdle St, Quincy, MIlS. 
Rlmvec COIlPonuts, III:., 37-55 Blst St, Woodside, N. Y. ..... p 2770 
RIsk, BIII1I, Indllb1e~ 672 15 Ave. Calambus, Nebr. .. p 2771,2772 
RDbIlllhaw cantr.11 CD., ~71 S. at Strlngton Rd., CDlumbu~ Ohio 

Ross, MIlton Co., 511 SeeDIltl St Pike, SluthUlplln, Pa. 
SlIaIlcms, L PresIoI St, Sollla. N. C. 

p 2774,2775 

Shm Masan KIoe Co., Ltd .. 5-5, kuml, TOIIII1I, ShinaPftkg, T., 
lapu...................... .•.........•......... P 2776 

SIIIth, H. H., 101:., 812 Saediker Avl., BreaU,., N. Y. •....... P 993 
Sorenson Ughted Controls, Inc., 530 Olkwald Ave., West Hartford. Conn. 
Standanl GripbJ Ca., Dept A, 920 Rathbule Ave. Aurera, III. p 2782 
TeuslnstrumlllS IncolJoratlld, Colllllonents Grell. Box 5012. Dallas. Tel. 
Treuistlr Electrolicl Corp., Box 6191, Mlnnllllolll, Milt1. ..•. p 1811 
Trimm IIC., 400 Lake St, LIJerlJVllll, HI. 
Onillll SwItcII DIv., 1m Id., WIIllnt:Ionl, COlli. .........•.. p 2787 
Unlmll Relay C.,. .. .u White St, N .. Yort, N. Y. 
Wlkloll Electronlc~ Inc. 4B33 WIst 53rd St, Chicap, nl. 
WI1I Rever Cort., Hnlrt Ave .. Closter, N. I. .............. p 2788 
Adalet Mfg. Co., 4801 West 1SOth St., Cleveland, Ohio 
Allen-Bredley Co., 1201 South 2nd St. Milwaukee, Yi'1SC. 
Allis-Chalmers, Box 5\2, Milwaukee, Wisc. 
Allmetal Screw Prods. Co., Inc., 821 stewart Ave., Garden City, N. Y. 
American Communications Colli., .178·15 Eveleth Rd., lamaica, N. Y. 
Arcolectric Switch Co., Ltd., P.O. Box 348, N. Hollywood, Calil. 
Ark-l.es SWitch COlli., 51 Water Street. Watertown. Mass. 
Automatic Electric Co., 400 N. WaH Rd., Northlake, III. 
Birnbach Co. Inc., 177 Hanse Ave .. Freeport, N. Y. 
Cable Elettrlc Prods., Inc., 234 Daboll St., Providence, R. I. 
Circle Finds., P.O. 80x 591, Trenton, N. I. . . 
Clare-Pendar Co., P.O. Box 785, Post Falls,ldaho 
Clark Control Div., A. O. Smith Corp .• 1146 E. 152 St. Cleveland. Ohio 
Cole-Hersea Co" 20 Old ColORJ Ave., S. 8oston, Mass. 
Conectrix Inc., 201 N. Gables, Wheaton, III. 
Contrel Prods., Inc., Box 72, Hanover. N. J. 
Controls Company 01 America, 9&55 Soreng Ave .. Schiller Park. III. 
Controls Co. of Amer., Cant. SWilth Div., 1420 Delmar Dr .. Folcroft, Pa. 
Coming Glass Works, Fluidic Prods. ile'pt., Corning, N. Y. 
Culver·Stearns Mig. Co., 354 Franklin St., Worcester. Mas~ 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee. Wisc. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Eagle Electric MI~ Co., Inc., 23·10 Bridge Plaza S., Lonli Island City. N. Y. 
Euclid Electric & MI, DIv., 50 Edwards St, Madison, Ohio 
Furnas Electric Co" 1197 McKee St, Batavia, III. 
General Contrel Co .. 1196 Soldiers Field Rd., 8oston. Mass. , 
Generallnstrumen! 01 Canada Ltd .. 151 Weber St. S. Waterloo, Ont, Can •• 
General Reed Co" 80x 858, Clart, N. J. 
Gen~co Tetbnology Colli., 18435 $usana Rd .. Compton, Cain. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft Washington, Pa. 
ITT Teletommunlcations, Fulton Dr.; Corinth, Miss. 
Jaidlnger MfR. Co., Inc., 1921 W. Hubbard St. Chicago. III. 
James Electronics Inc .. 4050 N. Rockwell St, Chicago. III. 
lay.£1 Preducts. Inc., Box 25, Gardena, Calil. 
Joy MfR, Co. 338 S. Broadway, New Philadelphia, Ohio 
KorrY MfR. Co .. 22Uth Ave. N., Sea\IIe, Wash. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Machinery Electrification, Inc., 56 Hudson St .. Northboro, Mass. 

McGill Mfg. Co., Inc., 909 N. Lafoyette St, ValparaiSO, Ind. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Methode Electronics, Inc., 7447 W. Wilson Ave., Chicago, III. 
MiIIi·Swilth Corp., 80x 67, Gladwyne, Pa . 
Mossman, D. P., Inc., Box 265, Brewster, N. Y .. 
Mura Corporation, 355 Great Neck Rd., Great Netk, N. Y. 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
Navcor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
0tI0 Contro~, 8611 Uncoln Ave., Morton Grove, III. 
Pacific Swilt~'Controls, In~, 14048 Burbank Blvd., Van Nuys, Calif. 
Painton & Co., Ltd., Bembridge Dr., Kingsthallle, Northampton, Eng. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Philmore MIg. Co., Inc., 130·0\ Jamaica Ave., Richmond Hill, N. Y. 
Pioneer Foot Sw~ch Co., 3720 N. New England Ave .. Chicago. III. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Radar Relay, Inc., 1631 10th St., Santa Monica, CaIW. 
Reed Switch Developments Co., Inc., 34 Lincoln Ave., GreenwiCh, Conn. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Seacor, Inc., 598 Broadway, Norwood, N. J. 
Shigolo Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn. N. Y. 
Specialties Mfg. Co" 8821 Fenkell, Detroit Mich. 
Square 0 Co. 205 S. Northwest Hwy., Park Ridge, III. 
Stettner.Trush, Inc., 67 Albany St, Cazenovia, N. Y. 
Superior SWitch Co., 1001 W. Bread St, Richmond, Va. 
Sw~chcraft Inc., 5555 N. Elston Ave., Chicago, III. 
Telefunken Sales Colli., South St., Garden City, N. Y. 
Texas Instruments, Inc., 34 Forest St, Attleboro, Mass. 
TokJo Elee. Co., Ltd.,14l1, I·Chame, Uchi-Kanda, Chlyeda·ku, Tokyo, Jap. 
Touch-Plate Electro-Sys., Inc., 16530 Garfield Ave., Paremount, Calif. 
Tower Mfg. Corp., 158 Pine St, Providence, R. I. 
Truco, Inc., Box 95, Simsbury, Conn. 
010 E~ctrenics Corp., 4105 Pembreke Rd., Hollywood, Fla. 
VemalineProds.Co •• Inc., 455 W. Main St, Wyckoff, N. J. 
Vitramon, Inc., Box 544, Bridgeport, Conn. 

SWITCHES. R·F 
AIIphenal IF DIv., 33 L Frellldin St, Danbary, Cona. .... P 1648,1649 
Dalco Inds., Inc. 1711 West 1351)1 St, Ganlena, CaIR. ..•.•.. p 1660 
Dow.f(er CD., 22611IndustrlIlLa., BrOOmfield, Colo. ..... P 2718,2719 
E & M laboratlde~ 53BB Sterllnl CeBler Dr., Westlake Village, Cal. 
Electranic RISOIICIS, Inc., 4561 Coloredo Blvd., los AlII!eles. Cal. p 1667 
F'1fIII Dillenslon Inc., IoI 483, Princeten, N. I. 
Hamtin Inc., &70 lab St, Lake MAls, Wise. 
HolIeyW8I~ Mlerl SWitch DIv., 11 W. Sprinl St., Freepart, III. 
International Electro Excbange Calli., 6851 Ollonl St., Mlnnaapoli~ Minn. 
wcb Ellctronlcs Colli., IDa Cedar La., EngI .... d, N. 1 ..... p 1678 
lIicro SWImh, Div. HDleywel~ 11 W. Sprllll St, Frelport, III. 
Microwave Devlcas DIv., BeDdix COIlJ., Hurricane Rd., Frenklll, Ind. 

p 1656 
Millen, lames, Mfg. Co. Inc. 150 Exchange St. Malden, Mass. .. P 1175 
RI.C Blctronlcs Inc., 25 Martin PI., Part Chester, N. Y. •..... p 1707 
Torrllboratwle~ inc. 2228 COIner Ave. lox Al\llle .. CaIR. 
Trenscl Prodacts, 4241 Glencoe Ave., Venice, CIIW. ......... P 1711 
Addington labs., Inc., 1043 DiGiulio Ave., Santa Clarll, CaIW. 
Gyre~ Inc., 38 Irving PI., Garfield, N. J. 
Hewlett·Packard Co" 1501 Page Mill Rd., Palo Alto, Calif. 
Javex Bctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Matrix Div., Schaler Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Merid~n Metalcralt, Inc., 8739 S. Millergrove Dr., Whittier, Calil. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
M~rowave Div., Sanders Assocs., Inc., Ledge St, Nashua, N. H. 
Mini.cir~uits lab., 152 West 42nd St" New York, N. Y. 
Raybond Elctrns. Inc., 930 Washington St, NorwOOd, Mass. 
Reeve Bctrns., Inc., 601·EEM·W. Lake St, Chicago, III. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 

SWITCHES. REED 
A D Data s,stems, Inc., 830 Linden Ave., Rocilester, N. Y. p 759 
ABC Prodllcts, 6405 Cambridge St. MlnnllDoIii, Minn. .•• • • • p 819 
Adams & WlStlake CD., 1025 N. Michlpn St., Elkhart, Ind. 
Clare, C. P., , Co. 3101 Pratt Blvd. Cblcat:o, In. 
C~oil Co., inc., 57 Pavilion Ave. Providence, R. I.......... p 2218 
Dalco Indl., lac., 1711 West 1351h St, Ganlena, CaIR. 
Dauglal Ran,an, Inc. B Pawcatuck Ave., Wlsterly, •• I. ...... p 2222 
E1lclrHlech ca.pOIInts Inc., 1039 L Yalley Blvd., ·San Gabriel, CalK. 
Ganeral Electric CI. E1ctm. Compo Sales Dper .. 1 River Rd., ScblnectsdJ, N. Y. 
Glnios Corp., 250 Glenwo04l Ave., Bloomfield, N. I. .•. . • . . . . .. p 2725 
HamlillllC., B70 lake St, lakl MlIII, WIse. •••....... p 2728-2730 
HatIIIWey, 5250 E. Etells Ave., DIllVII', Call. ..•.••......•.. P 2257 
HantylllU, Mlcre SWlmh Div., 11 W. Sprlll St, Frelport, RI. .. P 2761 
IBII Cor,., Ind. "Idl. Mid( .. Dlllt. EEM, 1271 Ave. 01 Allericas. 

New Yart. N. Y. .. .. . • .• .... . .. .. .. .. .. .. .. .. .. .. • p 2276 
Miaa switch, Div. Honeywell, 11 W. Spring St, Freeport, III. ... P 2761 
IItw PnMluct Engq., IIC., 812 Mancheslat' Ave. Wabash, lad. •. p 2296 
Nippen EIIc. New York Inc., 200 Park An., IItw Yllk, N. Y. 
No.Unear SJstems, Inc., Box N, DelMar, Card. 
IBM ClntroIl, Dim. Mid(. SIC., 3501 W. UflSDn St. CblcalO. nL 

, p 2235 
RBM Controls Div., ElIII Int'l. Inc. 131 Godfrey, Lopnsllll, Ind. P 2235 
Risk, Geerp, Industrits. 672 15 An., Calumbos, Nebr. ..•.•.. p 2771 
TorrlabDralldes, Inc. 222B COIner Ave., lox Angells, Cal •• 
Allen-BredleYCo., 1201 South 2nd St, Milwaukee, Wise. 
Ansley Div., Aci Inc., Park Ave. & Ridge Rd., Perkasie, Pa.' 
Automatic Bectric Co" 40D N. Wolf Rd., Northlake, III. 
Clare·Pendar Co., P.O. 80x 785, Post Falls,ldaho 
Cole Il)SIrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Compac Engrg., 845 ~mmerclal St, San Jose, CalK. 
EriclSDn Centrum Inc., 16 E. 40th St, New York, N. Y. 
General Reed Co., Box 858, Clark, N. J. 
Industrial Circuits Co., 23 Kulick Rd., Fai,field, N. I. 
Matrix Div. Schafer Elelms., 9119 De Solo Ave., Chatsworth, Cain. 
National Acme Co., 170 East 131 51.. Cleveland, Ohio 
Struthers-Dunn, Inc., lambs Rd., Pitman, N. J. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calil. 
Wabash Magnetics Inc., 80x 708, Wabash, Ind. 

SWITCHES. ROTARY 

SWITCHES. RIBBON. STRIP.' TAPE 
Tapeswlb:h Corp. II america. 320 Broad Hellow Rd., Farmingdale, N. Y. 

. p 2784 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Recora Co., Inc., Pawls Rd., St Charles, ilL 

SWITCHES. ROCKER 
Cadlnl Eleo., Inc., 505 New Park AVI., West HarHonl, Conn. .. . p 2702 
Cblcago SWlmb, IRC., 2035 W!banlla All., CblcalG. IH. ...... p 2706 
Continenta~Wirt Elctrns. COlli., 2B W. Qaeen la., P~Ua., Pa. .... p 2712 
HanllWllI, IIlcre Swlmb DiY., 11 W. Sprinl St., Freeport, III. 

p 2755,2756,2759 
Lican DIv., 10. Tool Works, Inc., &&15 W.lrvlng Pk., Chicago, III. 
Mlero SWHch, Div. Haneywell, 11 W. SprinK St., Freeport, III • 

. p 2755,2756,2759 
lIollx PratiL CI., 5224 Katrinl AVI., Downlrs Grevl, III. 
Oak Manulacturinl Co., Dept El, L Crystal lake Ave.; Crystal lake, ilL 
_a Musan hili Co., Ltd. 5-5, khoml, TOIOSbi, Shinaowa.Jcu. TokYo. 

Japan .......................................... p 2776 
Sorenson Ulbled Cantrals, Inc., 530 Olkwaod Avi. West Hartford, Conn. 
Stackpole Cemplnllts Co., Box 1446&, Rallllh, N. C. . . . . . . p 2779 
Arcolectric Swilth Co" Ltd., P.O. Box 348, N. Hollywood, Calil. 
Ark·Les SWitch Corp.; 51 Water Street, Watertown, Mass. 
Cable Electric Prods., Inc., 2~ Gaboll St, Providence, R. I. 
Circle Finds., P.O. Box 591, Trenton, N. I. 
Cole·Hersee Cll., 20 Old Colony Ave., S. 8oston; Mass. 
Cole Instrument 2034 Placentia Ave., Costa Mesa, Cain. 
Conectrix Inc., 201 N. Gables, Wheaton, III. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee; .Wisc. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., Long Islaod City. N. Y. 
[by Sales Co., 148.(15 Archer Ave., Jamaica, N. Y. 
Indak Mfg. COlli., 1915 Techny Rd., Northbrook, III. 
Leviton Mig. Co" Inc., 23& Greenpoint Ave., Brooklyn, N. Y. 
Luminator, Inc., Box 278, Plano, Tex. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., I.os Angeles, CaIW. 
McGill Mfg. Co" Inc., 909 N. lafayette SI., Valparaiso, Ind. 
Pacific SWitch Controls, Inc., 14048 Burbank Blvd., Van Nuys, Calif. 
Painton & Co" Ltd., Bembridge Dr., Kingsthorpe, NOribampton, Eng. 
Pass & Seymour, Inc., Solvay Sta., Syracuse; N. Y. 
Philmore Mfg. Co., Inc., 130.01 Jamaica Ave., Richmond Hill, N. Y. 
Shigoto Industries, Inc., 350 Filth Ave., New York, N. Y. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Superior Switch Co., IDOl W. Broad St, Richmond, Va. 
SWilthcralt, Inc., 5555 N. Elston Ave., Chicago,lIl. 
UID Electronics Colli., 4105 Pembroke Rd., Hollywood, Fla. 

SWITCHES. ROTARY 
AirllJIe Electranics Co" Box 207, Bayonne, N. I. ............ P 1722 
Alco Electronic Products Inc., IoI 1348, lawrence, Mass. ..... P 2690 
Becbman Inm., Inl:., Cedar GrOVl Oper., 89 Commerce Rd., Cedar Grove, N. I. 
Beebman Instr. lac., HIII,OI DIv., 2500 Harbar Blvd., Fullerton, CaiW. 
CTS 01 Ierne, IRC., 40& Parr Rd., Beme, lad. ............... P 2700 
CTS 01 Canida, Ltd., 80 Tbumas St, Straetsville, Ont, Can. ... p 2700 
CTS Corp., 905 N. West Blvd. Elkbart, Ind. ................ p 2700 
CTS Elclms. lac., 1010 SJcamore Ave., S. Pasadena. Calil. ..• p 2700 
Cading Elec., lae., 505 New Park Ave., West Hartford, Conn. ... p 2702 
Carltr Mig. Corp., 23 WtshingtonSt., Hudson, Mass. ...•.... p 2459 
Ctetralab Elclm., DIv., 5757 N. Green BaJ Ave., MDwaukee, WIse. p 2703 
Cherry Electrical Preti. Clrp. 1&50 Old Deerfield Rd., Highland Pk., III. 
Chicago Dynamic Inds. Inc., 1725 Dlversey Blvd., ChlcIIO, III. .. P 2705 
Cllicago lock ca., 4311 W. Belmant, Chicago, III. • • . . . . . . . • . p 2708 
CWcap SWitch, Inc., 21135 Wabaasia Ave. ChlCllG, III. ••.•.. p 2707 
CIare,C. P., 'CD., 3101 Pratt Blvd. Chicago, III. 
Ciallatat MfI. CD. Inc., Washillllon St, Dover, N. H. ........ P 2461 
Collputer Instr. Colli., 92 Madlsln Ave., Hempstead, N. Y. .•.. p 2464 
Clnnectar Carp. BD25 N. l(eystul Ave. Chicago, nl. ....•... p 893 
COlch, S. Div. 3 Adlllllol St, "orib Quincy, MaIL .••...•.• p 2219 
Gaven, Grenier Filld, Dept EEM 87, Manchester. N. H. . . . • . . . • p 550 
Digitol Bectronics CDrp., Blx 9368, 701 G. Tb~d AVI. N .. Soattle. Wash. 
Digllrln Co. 855 S. Arreya PkwY., Pasadena, Calli. .••••.... p 2715 
Elgie Slgeal DIv., E. W. Bliss Ce. 73B Fedlral St, Datenport, Iowa 
EilctrlHllCh Componlftls Inc., 1039 E. Valley Blvd., San Gabriel, Calli. 
Electra Swlmb Corp., King Ave., We,mouth, MHS. ..•....• ,. p 2722 
FRcIIld COrdllls, 225 Park Ave., Hlcbvlne, N. Y. . 
Glneral Electric CD., Elm. Ciinp. SailS Oper., 1 River Rd., ScbenectadJ, N. Y. 
Greybillinc., 5&9 HHlgme An., la Grange, 16. .. . . • . • . • • . . . p 2727 
IlaJdon, A. W. Co., 232 N. El. St, Waterbury, Conn. 
Haydel Swlmb & 11IStnIIIn!, Inc., 15110 Maritle. Rd .. WaterbUry. Clln. 
HonlJWlil, Mlcre switch Div., 11 W. Sprinl SI.. Frelport, IH. p 2759,2761 
lIT "nnlllls Div., 970 Mclaughlin A,e., San 1011, Calil. ...... P 2273 
lidastrill Devlcas Inc., 962 Rim Rd., Editwaler, N. I. •.•.... p 1797 
J.II.T Inms. Inc., Box 1818, New Haven, COlli. ............. P 2737 
laaco Corp. 3111 Winona Ave., Burllanll, Card. •..•.••. p 2738, 2739 
LUll DiY., Ledax Inc., 12& Webster St, Gayton, Dhio 
Ucon DIv., III. Tool Works, Inc., &615 W. Irving Pk. Chicago, HI. 
lIalilry Contrail C •. , Box 327, Frenkfort, Ind. . .......... ,.. p 2482 
lIaret·Oak CD., P.O. Box 4011, Anabelm, Callt 
Markite Corp. 155 Waverly PI., N .. York, N. Y. . . .. . . . . . . . .. P 2483 
Mlcre SwItch, Div. Honeywell, 11 W. Sprllll St, Freeport, III 

p 2759,2761 
MDlan, lame~ MfJ. CO; Inc.; 150 Elchll\ll St. Mllden, Mass. 
"nal~ Div. EilctrIlPlEl carp., &308 lackm St, W. Nlw York. N. I. 

p 2723 
Mew Enlland Instrumen! Co. 14 Hendaillane, Natick, Mass. 
Nippon Elec. Nlw York Inc. 2110 ParUn. New York, N. Y. 
.orib Electric Co. EllCiranatics DiY .. 553 S. Maltel St. Gallon. Ohio 

P 2762 
Nytronlcs, Inc., Eleclrf.llec Inm. Corp., 183 Clmllerelal St, Wltartown, ConlL 

p 2484,2485 
Oak Manubell!i'" Ca., Dept EL, E. Crystal lab Ave .. Crystal lake, III. 

I P 2764,2.766 
Ohllllte Manalacllrinl CD., 3635 Howard St, Skokie, IlL 
RCl Electronics, Inc., 7111 S. 21st St.lrvlagtol, N. I. . . . . i> 2768-2769 
Rlbertsbnr Contrals Ca. ~71 S. at Stringtown Rd., Cllumns, Ohil p 2775 
sunClDlS, E. Prestia St, Sailla, N. C. 
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SWITCHES. ROTARY (Cont'd) 

Showa Musen Kogyo Co., Ltd., 5-5, 6-chome, Togoshi. Shinagawa·ku. Tokvo, 
Japan ............................................ p 2776 

Southfield Elctrns., 21250 10 l> Mile Rd., Southfield. Mich. .... p 1504 
Spectrol Elctros. Corp., 17070 E. Gale Ave., City 01 Industry, Calif. 

p 2497 
Stackpole Components Co., Box 14466, Raleigh, H. C. . . . . p 2780 
Standard Grigsby Co., Dept. A, 920 Rathbone Ave., Aurora, III. p 2782 
Tec Magnetics, 12117 Slauson Ave., Santa Fe Springs, Calif. 
Tech Laboratories Inc., Bergen & Edsall Blvds., Palisades Park, H. J. 

p 2785 
Unimax SwHch Oiv., Ives Rd., Wallingford, Conn. P 2787 
Veedor·Root Inc., 70 Sargeant St., Hartford, Conn. 
Wilmingfon Controls Div., Ledex, Inc., 111 S. Helson Rd., Wilmin2lon, Ohio 

P 2743-2746 
Zenrad Controls Co., 1575 A.P.s., Santa Barbara, Calil. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
ASM Corp., 525 Truck la., Smithfield, N. C. 
Ace Elctrn. Assocs., Inc., 99 Dover St., Somerville, Mass. 
Aerovox Corp., 740 8elleville Ave., New Bedford, Mass. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. " 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Solenoid Co., Inc., 245 E. Inman Ave., Rahway. N. J. 
Ansley Div., Aci Inc., Park Ave. & RidRe Rd., Perkasie, Pa. 
Arcolectric Switch Co., ltd., P.O. Box 348, 111 Hollvwood, Calif. 
Ark·les Switch Corp., 51 Water Street, Watertown, Mass. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Breeze Corps., Inc., 700 Liberty Ave., Union, N. J. 
Cable Electric' Prods., Inc., 234 Oaboll St., Providence, R. I. 
Carson Mfg. Co., Inc., 2426 East 55 St., Indianapolis, Ind. 
Circle Finds., P.O. Box 591, Trenton, N. J. 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland. Ohio 
Cole·Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Collectron Corp., 304 East 45th St., New York, N. Y. 
Conectrix Inc., 201 N. Gables, Wheaton, III. 
Control DatIfClJrp., 400 Border St, East Boston, Mass. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Display Control, Div. luminator, Inc., Box 278, Plano, Texas 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., lonR Island City, N. Y. 
Eastern Specialty Co., 3619 N. Eight St., Philadelphia, Pa .. 
Electro·Miniatures Corp., 600 Huyler SI., S. Hackensack, N. J. 
Electro·Tec Corp., 1600 N. Main St., BlacksburR, Va. 
Electronic Memories, Inc., 12621 Chadron Ave., Hawthorne, Calif. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Ericsson Centrum Inc., 16 E. 40th St., New York, N. Y. 
Essex Mfg. Co., Inc., 8213 Gravois, st. Louis, Mo. 
Evaporated Coatings Inc., 798 Welsh Rd., HuntinRdon Valley, Pa. 
Furnas Electric Co., 1197 McKee St, Batavia, III. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
General Reed Co., Box 858, Clark, N. J. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., FI. Washington, Pa. 
ITT Residential & Industrial Controls, SOl Allen Ave., Glendale, Calif. 
Indak Mfg. Corp., 1915 Techny Rd., NQrthbrook, III. 
Iwatsu Elec. Co., ltd., 741, l·chome, KaRayama, SURinami·ku, Tokyo, Japan 
J·B·L Instr. Co., Sycamore & Mill Rds., Clifton Hgts., Pa: 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Lem Instrument Corp., 20 Sarah Dr., Farmingdale, N. Y. 
Langevin, 1B01 E. Carnegie Ave., Santa Ana, Calif. 
leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., los AnReles, Calif. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, III. 
Meletron Corp., 940 N. Orange Dr., los Angeles, Calif. 
Meridian Metalcraft, Inc., 8739 S. MiliergroveDr., Whittier, Calif. 
Microlab/FXR, 10 Microlab Rd., UVingston, N. J. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham HRtS., Mass. 
Miniature Elctrn. Components Corp., 600 South St., Holbrook, Mass. 
Mossman, D. P., Inc., Box 265, Brewster, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
Northern Precision Labs, Inc., 202 Fairfield Rd., Fairfield, N. J. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pacific Switclt Controls, Inc., 14048 Burbank Blvd., Van Nuys, Calif. 
Painton & Co., ltd., BembridRe Dr., Kingsthorpe, Northampton, Eng. 
Painton, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Philmore Mfg. Co., Inc., 130'()1 Jamaica Ave., Richmond Hill" N. Y. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Seacor, Inc., 59B Broadway, NorWOOd, N. J. 
Sealecfric Switch & Relay Co., 6025 N. Keystone, Chicago, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Specialties Mfg. Co., 8B21 Fenkell, Detroit, Mich. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 
Superior Switch Co., 1001 W. Broad St., Richmond, Va. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Tabet Mfg. Co., 1336 Ballentine Blvd., Norfolk, Va. 
Technology Instr. Corp., 850 lawrence Dr., Newbury Pk., Calif. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Aza Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wisc. 
Texas Instruments, Inc., 34 Forest St, Attleboro, Mass. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I. 
UID Electronics Corp., 4105 Pembroke Rd., Hollywood, Fla. 
Vactric Control EQuipment Ltd., Garth Rd., Morden, SurreY, England 
Vari'()hm Electronics, Inc., 65 Brightside Ave., E. Northport. N. Y. 

SWITCHES. ROTARY CHOPPER 
Oak Manufacturing Co., Dept. EL, E. trystal Lake Ave., Crystal Lake, III. 

". P 2766 
Assembly·Dverland,3650 HildreRe Ave., los AnReles. Calif. 
Collectwn Corp., 304 East 45th St., New York, N. Y. 
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Metrological Data Corp., 70 Plauderville Ave., Garfield, N. J. 
VarKlhm Electronics, Inc., 65 BriRhtside Ave., E. Northport. N. Y. 

SWITCHES. SLIDE 
Alco. Electronic Products Inc., Box 1348, lawrence, Mass. .... P 2689 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont., Can. 
Carling Elec., Inc., 505 New Park Ave., West Hartford, Conn .. ,. P 2702 
Centra lab Elctrn., Div., 5757 N. Green Bay Ave., Milwaukee, Wisc. P 2703 
Cherry Elecllical Prod. Corp., 1650 Old. Deertield Rd., Highland Pk., III. 
Chicago Dynam~ Inds. Inc., 1725 Diversey Blvd., Chicago, III. 
Chicago Switch, Inc., 2035 Wabansia Ave., Chicago, III. .. P 2706.2707 
Continental·Wirt Elctrns. Corp., 26 W. Queen La., Phila., Pa. .... P 2712 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. 
Digitran Co., B55 S. ArrOYO Pkwy., Pasadena, Calif. 
GC Electronics, Dept. 1D·1, 400 S. Wyman St, Rockford, III. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 
Guardian Electric Mfg. Co., 1558 W. Carroll Ave., Chicago, III. 
Honeywell, Micro Switch Dlv., 11 W. Spring St., Freeport III. P 2755,2756 
International Electro Exchange Corp., 6851 Oxford St., Minneapolis, Minn. 

~ 2734 
Micro Swkch, Dlv. Honeywell, 11 W. Spring St., Freeport, III. 

P 2755,2756 
Oak Manufacturing Co., Dept. EL, E. Crystal Lake Ave., Crystal Lake, III. 
Philco/ Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Remvac Components, Inc., 37·55 61st St., Woodside, N. Y. P 2770 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. ...... P 982 
Showa Musen Kogyo Co., Ltd., 5-5, Ji.chome, Togoshi, Shinagawa·ku, Tokyo, 

Japan .......................................... P 2776 
Stackpole Components Co., Box 14466, Raleigh, H. C. .. . . . p 2778 
Standard Grigsby Co., Dept. A, 920 Rathbone Ave., Aurora, III. P 2783 
Wilmington Controls Div., ledex, Inc., 111 S. Helson Rd., Wilminl!lon, Ohio 
Altee lansinR, 1515 S. Manchester Ave., Anaheim, Calif. 
Ansley Div., Aci Inc., Park Ave. & RidRe Rd., Perkasie, .Pa: 
Arcolectric Switch Co., Ltd., P.O. Box 348, N. Hollywood, Calif. 
Ark·les Switch Corp., 51 Water Street, Watertown, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Circle Finds., P.O. Box 591, Trenton, N. J. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Conectri. Inc., 201 N. Gables, Wheaton, III. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Display Control, Div. luminator, Inc., Box 278, Plano, Texas 
Eby Sales Co., 148·05 Archer Ave., Jamaica, N. Y. 
Eugene EngineerinR Co., Inc., 50 Church St., Rockland, Mass. 
ITT Residential & Industrial Controls, SOl Allen Ave., Glendale, Calif. 
Indak Mfg. Corp., 1915 Techny Rd., Northbrook, III. 
Iwatsu Elec. Co., ltd., HL l·chome, KaRayama, SURinami·ku, Tokyo, Japan 
leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., Los Angeles, Calif. 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Pacific Switch Controls, Inc., 14048 Burbank Blvd., Van Nuys, Calif. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. 
Paul, F. H. & Stein Bros., Inc .. 235 5 Ave., New York, N. Y. 
Phil more Mfg. Co., Inc., 130'()1 Jamaica Ave., Richmond Hill, N. Y. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Seacor, Inc., 598 Broadway, Norwood, N. J. 
Servonic Div., 1644 Whittier Ave., Costa Mesa, Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Specialties Mfg. Co., B821 Fenkell, Detroit, Mich. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Superior Switch Co., 1001 W. Broad St., Richmond, Va. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Teikoku Tsu,hin Kogyo Co., 335, Nishi·Nakamachi, Aza Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
UID Electronics Corp., 4105 Pembroke Rd., Hollywood, Fla. 

SWITCHES. SNAp·ACTION. ALL TYPES 
Alco Electronic Products Inc., Box 1348, lawrence, Mass. P 2689,2690 
CTS of Canada, Ltd., 80 Thomas St., Streetsville, Ont., Can. 
CTS Corp., 905 H. West Blvd., Elkhart, Ind. 
Cherry Elecllical Prod. Corp., 1650 Old Deertield Rd., Hi£hland Pk., III. 
Chicago Lock Co., 4311 W. Belmont Chicago, III. ........... P 2708 
Chicago Switch, Inc., 2035 Wabansia Ave., Chicago, III. .. P 2706,2707 
Clarostat Mfg. Co. Inc., Washington St, Dover, H. H. ,. 
Cotumbus Elec. Mfg. Co., 621 H. Hamilton Rd., Columbus, Ohio:. P 2709 
Connector Corp., 6025 N. Keystone Ave .. Chicago, III. . . . P 893 
Contin,ntal·Wirt Elctros. Corp., 26 W. Queen La., Phila., Pa. . . . . P 2712 
Daburn Eletrns. & Cable Corp., 2380 Hoffman St., Bronx, H. Y. 
Dililog Electronics Corp., Box 9368, 701 G. Third Ave. H .. SeaWe. Wash. 
Electro Switch Corp., King Ave., Weymouth, Mass. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 
Grayhillinc., 569 Hillgrove Ave.,1a Grange, III. ............. P 2727 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
Haydon SwHch & Instrument, Inc., 1500 Meriden Rd .. Waterbury, Conn. 

\ P 1742 
Honeywell, Micro Switch Div., 11 W. Spring St., Freeport III. 

P 2755,2756,2761 
J·B·T Instrs. Inc., Box 1818, Hew Haven, Conn. . . . . . . . P 2737 
Licon Div., III. Tool Works, Inc., 6615 W. Irving Pk., Chicago, III. P 2749 
Master Specialties Co., 1640 Monrovia, Costa Mesa, Cain. ..... P 2751 
Micro Switch, Div. Honeywell, 11 W. Spring St., Freeport III. 

P 2755,2756,2761 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Potter & Brumfield Div., AMF, 1200 E. Broadway, Princeton, Ind. p. 2763 
RCL Electronics, Inc., 700 S. 21st St, Irvinl!lon, H. J. 
Remvac Compon~nt~ Inc., 37·55 61st St:, Woodside, H. Y. ... P 2770' 
Risk, George, Industries, 672 15 Ave., Columbus, Nebr. 
Robertshaw Controls Co., 1·71 S. at Stringtown Rd., Columbus, Ohio 

Ross, Milton Co., 511 Second 51. Pike, Southampton, Pa. 
Shallcross, E. Preston St, Selma, H. C. 

P 2774,2775 

SIIowa Musen Kono Co., Ltd., 5-5. 6-chome, Toroshi. Shinagawa·ku, Tokyo, 
Japan ........................................... P 2776 

Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. .... P 2777 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, H. Y. , 
Stackpole Components Co., Box 14466, Raleigh, H. C. p 2779 
Standard Grigsby Co., Dept. A, 920 Rathbone Ave., Aurora, III. P 2783 
Texas Instruments Incorporated. Components Group. Bo,·5012. Dallas. Tex. 
Transistor Electronics Corp., Box 6191, MinneapOlis, Minn. ..•. p 1811 

Unimax SwHch Oiv., lves Rd., Wallingford,. Conn. ........... P 2787 
Universal Relay ~orp., 42 White St, Hew York, N. Y. ........ P 2332 
Allen·Bradley Co.,', 1201 South 2nd St., Milwaukee, Wisc. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. Y_ 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Arcolectric Switch Co., ltd., P.O. Box 348, N. Hollywood, Calif. 
Ark·les Switch Corp., 51 Water Street, Watertown, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Carson Mfg. Co., Inc., 2426 East 55 St., Indianapolis, Ind. 
Circle Finds., P.O. 80x 591, Trenton, N. 1. 
Clare·Pendar Co., P.O. Box 785, Post Falls, Idaho 
Clark Control Div., A. O. Smith Corp., 1146 E. 152 St., Cleveland, Ohio 
Cole Instrument; 2034 Placentia Ave., Costa Mesa, Calif. 
Conectrix Inc., 201 N. Gables, Wheaton, III. 
Control Prods., Inc., Box 72, Hanover, N. J. 
Controls Company of America, 9655 SorenR Ave., Schiller Park, III. 
Conllols Co. of Amer., ConI. Switch Div., 1420 Delmar Dr .. Folcroft, Pa. 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wisc. 
Denison, R. B., Inc., 103 Broadway, Bedford, Ohio 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Eastman Chemical Prods., tnc., Kingsport, Tenn. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. OranRe, N. J. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
General Hardware Mfg. Co., Inc., 80 White St, New York, N. Y. 
General Reed Co., Box 858, Clark, N. J. 
HHek Corp., 2220 S. Anne St., Santa Ana, Calif. 
J·B·L Instr. Co., Sycamore & Mill Rds., Clifton Hgis., Pa. 
JaidingerMfg. Co., Inc., 1921 W. Hubbard St., ChicaRo, III. 
leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Luminator, Inc., Box 278, Plano, Tex. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., los Ang,les, Calif. 
McGill Mfg. Co., Inc., 909 N. Lafayette St, Valparaiso, Ind. 
MiIIi·Switch Corp., Box 67, Gladwyne, Pa . 
National Acme Co., 170 East 131 St., Cleveland, Ohio 
Norwalk Thermostat Co., 100 N. West St, Norwalk, Ohio 
Otto Controls, 8611 lincoln Ave., Morton Grove, III. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Reed Switch Developments Co.,.Inc., 34 lincoln Ave., Greenwich, Conn. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Sealecliic Switch & Relay Co., 6025 N. Keystone, Chicago, III. 
Shigoto Industries, Inc., 350 Fifth Ave., New York, N. Y. 
Specialties Mfg. Co., '8821 Fenkell, Detroit, Mich. 
Standard Controls, Inc., 2401 S. Bayview, Seattle, Wash. 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Teikoku Tsushin Kogyo Co., 335, Nishi·Nakamachi, Aza Kariyado, 

Kawasaki·shi, Kanagawa Pref., Japan 
Texas Instruments:lnc., 34 Forest St., Attleboro, Mass. 
Therm.()·Disc, Inc., Box 1538, Mansfield, Ohio 
Tia Electric Co., 17B-M Alexander St., Princeton, N. J. 
Tower Mfg. Corp., 15B Pine 51., Providence, R. I. 
Truco, Inc., Box 95, Simsbury, Conn. 
UID Electronics Corp., 4105 Pembroke Rd., Hollvwood, Fla. 
U. S. Switch Corp., 351 Boston Pcst Rd., Milford, Conn. 
United Control Corporation, Redmond, Wash. 
United Electric Controls Co., 85A School St., Watertown, Mass. 
Vulcan Electric Co., 88 Holten St., Danvers, Mass. 
Wavetronics Inds. Inc., 2ll Warren St., W. Pittston, Pa. 

SWITCHES. SOLID STATE 
AEl Inc., P.O. Box 552, Lansdale, Pa. 
ARRA, Inc., 15 Harold Ct, Bayshore, N. Y. P 1646 
Aiipax Electronics, Inc., Seminole Div., Box 8488, Ft. lauderdale, Fla. 

P 1321 
Alco Electronic Products inc., Box 1348, Lawrence, Mass. 
American Time Products, Bulova Watch Co., tnc., 

61·20 Woodside Ave., Woodside, N. Y. 
Anaren Microwave, Inc., 478 E. Brighton Ave., Syracuse, H. Y. P '1653 
Bulova Watch Co., Inc., Elctrns. Div., Servo Prods., 61·20 Woodside Ave., 

Woodside, N. Y. 
Burr·Brown Research Corp., Inl'l, Airport Ind. Pk., Tucson, AriL 
Daico Inds., Inc., 1711 West 1351h St., Gardena, Calif. . ..... P 1660 
Data Device Corp., Dept. 17, 100 Tech St, Hicksville, N. Y. 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. ...... P 1658 
E & M Laboratories, 5388 Sterling Center Dr., Westlake Vitlage, Cal. 

P 1664 
Electronic Modules Corp., P.O. Box 141, Timonium, Md. .. P 780 
Electronic Resouries, Inc., 4561 Colorado Blvd., Los Angeles, Cal. P 1667 
Fifth Dimension Inc., Box 483, Princeton, H. J. 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N.J. 
Genisco Technology Corp., Components/Genistron Div~, 18435 Susana Rd., 
, Compton, Calif. .................................. P 1291 
Grigsby·Barton Inc., 107 H. Hickory St., Arlington Hgts., III. P 2242 
Honeywelt, Micro Switch Div., 11 W. Spring St., Freeport, III. 
Hybrid Systems Corp., 95 Terrace Hall Ave., Burlington, Mass. .. P 528 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, CaIW. 
ledex Oiv., Ledex Inc., 126 Webster St, Dayton, Ohio ....... P 2747 
Licon Div., III. Tool Works, Inc., 6615 W.lrving Pk., Chicago, III, 
Lorch Electronics Corp., 105 Cedar La., Englewood, H. J. ..•... P 1678 
Micra Switch, Div. Honeywell, 11 W. Spring St. Freeport, III. 
Hippon Elec. Hew York Inc., 200 Park Ave., Hew York, H. Y. 
Philco/Ford Corp.,C & Tioga SIs., Philadelphia, Pa. 
Plessey Airllorne Corp., 1414 Chestnut Ave., Hillside, H. J. .... P 1048 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. .. P 1705 
Risk, George, Industrie~ 6n 15 Ave., Columbus, Nebr. 
Servo Development Corp., 2 Willis Ct., Hicksville, H. Y. 
Sotid State Elctrn. Corp., 15321 Rayen St., Sepulveda, Cal. 
Sprague Electric Co., 481 Marshall St., N. Adam~ Mass. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Tempo Instr.lnc., E. Bethpage Rd., Plainview, H. Y. .. P 1053 
Texas Instruments Incorporated, Components Group, Box 5012, Dallas, Tex. 
Transco Products, 4241 Glencoe Ave., Venice, Calif. ......... P 1711 
Transmagnetics Inc., 134-25 Ho.!IIero Blvd., flushing, N. Y. . P 2674 
Vector Industries, 821 San Antbnio Rd., Palo Alto, Calif. P 1717 
Westinghouse Electric Corp., Semiconductor Div., Youngwood, Pa. p 2649 
Zenrad Controls Co., 1575 A.P.S., Sante Barbara, Calil. 

, Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Allen·Bradley:Co. 1201 South 2nd St, Milwaukee, W~c.-



Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass. 
American Micro-Systems, Inc., 3800 Homestead Rd., Santa Clara, Calif. 
Amperex Bctrn. Corp., Semiconductor & Microcircuits Div" 

Providence Pike, Slatersville, R. I. 
Analogic Co., 296 Newton St., Waltham, Mass. 
Arbor Systems, Inc., P.O. Box 1325, Ann Arbor, Mich. 
Assembly Elctrns., 807 Kent St., Niagara falls, Ont., Can. 
Automatic Switch Co., 5IJ.56 Hanover Rd., Florham Park, N. J. 
Autronies Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Betamite Elctrn. Devices, 6321 W. Slauson Ave., Culver Citv, Cal. 
Blake Electronics Inc., Muskego, Wise. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Collins Radio Co., Dallas, Texas 
Conlrolotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Controls Co. of Amer., Cont. Switch Div., 1420 Delmar Dr., Folcroft, Pa. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Cyberex Inc., 4399 Industrial Pkwy., Willoughby, Ohio 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Denison, R. B., Inc., 103 Broadway, Bedford, Ohio 
Design Products Corp., 1925 W. Maple Rd., Troy, Mich. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Diversified Elctrns., fnc., Box 6231, Evansville, Ind. 
Dynair Elctrns., Inc., 6360 Federal Blvd., San Diego, Calif. 
EDC (Electro Development Corp.), Box 100, Lynnwood, Wash. 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Farmer Electric Products Co., Inc., Tech Circle, Natick, Mass. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Gems Co., Inc., Spring La., Farmington, Conn. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Guide Industries, Inc., l1855 Wicks St., Sun Valley, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hyletronics Corp., 100 Ainsworth Rd., Wilniington, Mass. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
Instrument Components Co., 15105 Broadway, Maple Hghts., Ohio 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
lay·EI Products, Inc., Box 25, Gardena, Calif. 
Lancer Electronics Corp., 1416 W. Main St., Norristown, Pa. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Lutron Electronics Co. Inc., 6th & Minor Sts., Emmaus, Pa. 
Mason Elec. Co. Inc., 3839 Verdugo Rd., Los Angeles, Calif. 
Maytronics, Inc., Box 460, Colorado Springs, Colo. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. I. -
Microwave Assoes., Inc., Northwest Ind .. Park, Burlington, Mass. 
Microwave Dov. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua, N. H. 
Microwave Products, Inc., 9533 Irondale Ave., Chatsworth, Calif. 
Microwave/Systems, Inc., I Adler Dr., E. Syracuse, N. Y. 
Monsanto·Elctrn. Special Prods., 10131 Bubb Rd., Cupertino. Calif. 
Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Norbatrol Electronies Corp., Norbalrol Ave. at Carson St., Murrysville, Pa. 
Pollak, J. Corp., 195 Freeport St., Boston, Mass. 
Power Control Corp., Box 11432, Pittsburgh, Pa. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Rochester Instr. Systems, Inc., 275 N. Union St., Rochester, N. Y. 
Servonic Di •. , 1644 Whittier Ave., Costa Mesa, Calif. 
Sever·Hall Inc., 463 Brewster Ave., Redwood City, Calif. 
Sonex Inc., 20 East Herinan St., Philadelphia, Pa. 
Square D Co., 205 S. Northwest Hwy., Park Ridge, III. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Tia Electric Co., 178-M Alexander St., Princeton, N. J. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 
Wheeler Labs, Inc., 122 Cutter Mill Rd., Great Neck, N. Y. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Cal~. 

SWITCHES. SPEED-ACTUATED 
Airpax Eleetronics, Inc., Seminole Di •. , Box 8488, Ft. Lauderdale, Fra. 

p 1321 
Electro Products Labs, Inc., Power Suppl, DiY., 

6125 KP Howard St., Chicago, III. p 1026, 1027, 2840 
Eleetro Prods. Labs., Inc., 6125 KP, Howard St, Chicago, III. 

p 1026.1027,2840 
International Rectifier, 233 Kansas St, EI SeKondo, Calif. 
Sealecitro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Tempo lostr. Inc., E. Bethpage Rd., Plainview, N. Y. .......... p 1053 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Cutler·Hammer, Inc., 4201 N. 27 St, Milwaukee, Wise. 
DynamiC Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Euclid Electric & Mfg. Div., 50 Edwards St., Madison, Ohio 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
General Hardware Mfg. Co., Inc., 80 White St., Neve York, N. Y. 
Indikon Co. Inc., 76 Coolidge Hill Rd., Watertown, Mass. 
Instrumentation & Control Sys. Inc., 129 W. Laura, Addison, III. 
Kahn & Co., Inc., P. O.Box 516, Hartford, Conn. 
Metron Instrument Inc., IOSI S. Platte River Or., Den.er, Colo. 
Micronetics Div., 7155 Mis.sion Gorge Rd., San Diego, Calif. 
Reliance Elec. Co., 24701 Euclid Ave., Cleveland, Ohio 
Teikoku Tsushin KoHl'o Co., 335, Nishi·Nakamachi,Aza Kariyado, 

Kawasaki .. hi, Kanagewa Pref., Japan 
Vibrac Corp., Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 

SWITCHES. STEP TYPE 
Agasta! Div., 1027 Newark Ave., Elizabeth, N. J. ............ p 2197 
Chicago D,namic Inds. Inc., 1725 Diverse, Blvd., Chicago, III. .. p 2705 

Chicago Swlteh, Inc., 2035 Wabansia Ave" Chicago, III. ...... p 2707 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. ........... p 2216 
Daven, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Eagle Signal DIY., E. W. Bliss Co" 736 Federal St, Davenport. Iowa p 1020 
Electro Switch Corp., King Ave., Weymouth, Mass. ..... p 2722 
Fifth Dimension Inc., Box 4113, Princeton, N. J. 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave., Chicago, III. 
Ha,don, A. W. Co., 232 N. Elm St., Waterbury, Conn. 
ITT Jennings Div., 970 McLaughlin Ave., San Jose, Calif. p 2273 
Ledes Div., Ledex Inc., 12& Webster SI., Dayton, Ohio ....... p 2747 
Master Specialties Co., 1640 Monrovia, Costa Mesa, Calif. . p 2753 
Nippon Elec. Hew York Inc., 200 Park Ave., Hew York, H. Y. 
North Electric Co., Electronetics Div .. 553 S. Marke! St. Galion. Ohio 

PhilcojFord Corp., C & Tioga Sts., Philadelphia, Pa. 
RCL Electronics, Inc., 700 S. 21st St,lrvlngton,'N. J. 

p 2762 

Schrack Electrical Sales Corp., 1140 BroadwaY. New York, N. Y. P 2324 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. p 989 
Sflallcross, E. Preston St., Selma, N. C. 
Tech Laboratories Inc., Bergen & EIIsall Blvds., Palisades Park, N. J. 

Universal Rela, Corp., 42 White St, New York, N. Y. 
Allis·Chalmers, Box 512, Milwaukee, Wise. 
Altee Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 

P 2785 

Beckman Instrs., Inc., Elctro.lnstrs. Div., 2200 WriRht Ave" Richmond. Calif. 
Breeze Corps., Inc., 700 Liberty Ave., Union, N. I. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Imtra Corp., 151 Mystic Ave., Medford, Mass. 
Leviton Mfg. Co., Inc" 236 Greenpoint Ave., Brooklyn, N. Y. 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia, Pa. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wise. 
Tokyo Elec. Co., Ltd., 14-8, J.Chome, Uchi·Kanda, Chiyoda·ku, Tokyo, Jap. 

SWITCHES. TAP 
Chicago Dynamic Inds. Inc., 1725 Diversey Blvd., Chicago, III. .. P 2705 
Daven, Grenier Field, Dept. EEM 67, Manche,ter, N. H. 
Electro Switch Corp., King Ave., We,mouth, Mass. ...• . • . . . . P 2722 
Grayhlll Inc., 569 Hillgrove Ave .. La Grange, III. .........•... P 2727 
Mallory Conlrols Co., Box 327, Frankfort, Ind. ...... P 2482 
Millen, James, Mfg. Co. Inc., 150 Exchange St, Malden, Mass. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
RCL Eleclronics, Inc., 700 S. 21st St, Irvington, N. J. 
Shallcross, E. Preston St, Selma, N. C. 
Tech Laboratories Inc., Bergen & Edsall Blvds., Palisades Park, N. J. 

P 2785 
Wild Rover Corp., Herbert Ave., Closter, N. J. .. P 2788 
American Solenoid Co., Inc., 245 E. Inman Ave., Rahway, N. J. 
Ark·Les Switch Corp., 51 Water Street, Watertown, Mass. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Eagle Electric Mfg. Co., Inc., 2J.l0 Bridge Plaza S., LonR Island City, N. Y. 
Eastern Specialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
J·B·L Instr. Co., Sycamore & Mill Rds., Clifton Hgts., Pa. 
Jave< Efctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N. Y. 
Subminiature Instrs. Corp., 3236 Kansas Ave., Riverside, Calif. 

SWITCHES. THERMALLY ACTUATED 
COX & Compan" Inc., 215 Park Ave. S" New York, N. Y. 
Dialigflt Corp" 60 Stewart Ave .. Brooklvn. N. Y. 
Electronic Research Co., 10000 W. 75th St, Overland Park, Kans. P 1096 
Elmwood Sensors, Inc., 1653 Elmwood Ave., Cranston, R. I. .... P 2813 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div" 

231 New Jersey RR Ave., Newark, N. J. 
G-V Controls Inc., 101 Okner Pkwy., livingston, N. J. ......... P 2239 
General Electric Co., E1ctrn. Camp. Sales Oper., 1 River Rd., Schenectad" N. Y. 
Harrel Inc., 16 Fitch St, East Norwalk, Conn. .............. P 2816 
InstruLab, Inc., 1205 Lamar SI., Dayton, Ohio 
International Rectifier, 233 Kansas St, EI SeRl/ndo, Calif. 
Pies .. , Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. .... p 1048 
Texas Inslruments Incorporated, Components GrouD, Box 5012. Dallas. Tex. 
Aladdin Controls, 703 Murfreesboro Rd., Nashville, Tenn. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wise. 
U. S. Gauge, 746A Clymer Ave., Sellersville, Pa. 
Bimet Electrical Res. Co., Box 269, Morris, III. 
Burling Instrument Company, 21 River Road, Chatham, New Jersey 
Cable Electric Prods., Inc., 234 Daboll St" Providence, R. I. 
Chatham Controls Corp., 33 River Rd., Chatham, N. J. 
Control Prods., Inc., Box 72, Hanover, N. J. 
Dales, F. Co., 180·85 E. Mill St., Akron, Ohio 
Dialtron Corp., 203 Harrison PI., Brooklyn, N. Y. 
Edison, T. A. Industries, Instr. Div., 36 Lakeside Ave., W. OranRe, N. J. 
Fenwal, Inc., Main St., Ashland, Mass. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
ITT Residential & Industrial Controls, 801 Allen Ave" Glendale, Calif., 
laidinger MfR. Co" Inc., 1921 W. Hubbard St" ChicaRo, III. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Networks Electronic Corp., 9750 De Soto, Chatsworth, Calif. 
Norwalk Thermostat Co., 100 N. West St., Norwalk, Ohio 
Princo Instrs. Inc., Indl. Pk" Southampton, Pa. 
Relay Specialties, Inc., 3 Godwin Ave., Fair Lawn, N. J. 
Scaico Div., 2ll Warren St., W. Pittston, Pa. 
Signal Indicator CorD" 42 Stewart Ave" Brooklyn, N. Y. 
Standard Controis, Inc., 2401 S. Bayview, Seattle, Wash. 
Stemco Controls/Div. Essex Wire Corp., P.O. Annex 1007, Mansfield, Ohio 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Symbolic1lisplays, Inc., 1188 N. Batavia St., Orange, Calif. 
Texas Instruments, Inc., 34 Forest St., Attleboro, Mass. 
Thermal Engrg. & Design Co" 217 Ash St., Akron. Ohio 

SWITCHES. TOGGLE 

Therm·O·Disc, Inc., Box 1538, Mansfield, Ohio 
Trans·Sonies, Inc., Box 326, LeXington, Mass. 
Tylan Corp., 4203 Spencer St., Torrance, Calif. 
U. S. Switch Corp., 351 Boston Post Rd., Milford, Conn. 
United Control Corporation, Redmond, Wash. 
United Electric Controls Co., a5A School St., Watertown, Mass. 
Valverde Labs., 60 Main St., Oakfield, N. Y. 
Vulcan Electric Co., 88 Holten St., Danvers, Mass. 
Wavetronies Inds. Inc., 2ll Warren St., W. Pittston, Pa. 

SWITCHES. THUMBWHEEL 
Amperex Elctrn. Corp., Component Ow" 35 Hoffman Ave" Hauppauge, N. Y. 
Beckman Inslr. Inc., Helipol Div., 2500 Harbor Blvd., Fullerton, Cal~. 
Chicago D,namic Inds. Inc., 1725 Diversey Blvd., Chicago, III. .. P 2705 
Co-Ord Switch Div., 10248 43 Ave., Corona, N. Y. 
DIY.n, Grenier Field. Dept. EEM 67, Manchester, N. H. . . . . . . . . p 550 
Digitran Co., 855 S. Arro,o Pkwy., Pasadena, Cal~. ..... P 2713-2715 
EI.ctrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. p 754 
General Electric Co., Elclm. Camp. Sales Oper., 1 River Rd., Schenectad" N. Y. 

P 2726 
H"don, A. W. Co., 232 N. Elm St, Waterbury, Conn. 
Inter·Market Inc., 312 Waukegan Rd., Glenview, III............ P 1194 
Interswitch, 770 Airport Blvd., Bu~ineame, Cal. P 2736 
Marco-Oak Co., P.O. Box 4011, Anaheim, Calff. 
Oak Manufacturing Co., Dept EL, E. Crystal Lake Ave., Crystal Lake. III. 
Pamoler Inc., 770 Airport Blvd., Bu~ingame, Cal. 
Presin Co., Trap Falls Rd., Shelton, Conn. 
Standard Grigsb, Co., Dept. A, 920 Rathbone Ave., Aurora, III. P 2783 
Tech Laboratories Inc., Bellen & Ellsall Blvds" Palisades Park, N. I. 

P 2785 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Electronic Engrg. Co. of Calil., 1441 E. Chestnut Ave., Santa Ana, Calif. 
Ewing Products, Inc., 1014 W. Burbank Blvd., Burbank, Calif. 
Levijon Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Painton, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Tower Mfg. Corp., 158 Pine St., Providence, R. I. 

SWITCHES. TIME DELAY 
Maenecraft Elee. Co., 5575 N. L,nch Ave., Chicago, III. 
Plesse, Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. .... P 2310 
Precision Timor Co., Inc" 400 Wesley Ave., Westbrook. Conn. .. P 1050 
Texas Instruments Incorporated, Components Group, Box 5012. Dallas. Tex. 
Allen·Bradley Co., 1201 South 2nd St., Milwaukee, Wisc. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Clark Control OIv., A. O. Smith Corp., 1146 E. 152 St" Cleveland, Ohio 
Ewing Products, Inc., 1014 W. Burbank Blvd" Burbank, Calif. 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
Norwalk Thermostat Co., 100 N. West St., Norwalk, Ohio 
Zenith Controls Inc., 830 West 40th St., ChicaRo, III. 

SWITCHES. TIMING-SEE TIMERS 

SWITCHES. TOGGLE 
Alco Electronic Products Inc., Box 1348, Lawrence, Mass. P 2688,2689 
American Zettler, Inc., 697 Randolph Ave., Costa Mesa, Calif. ". P 2693 
C' K Components Inc., 103 Morse St, Watertawn, Mass. P 2697-2699 
Carting Elec., Inc., 505 New Park Ave., West Hartford, Conn. ... P 2702 
DIYen, Grenier Field, Dept. EEM 67, Manchester, N. H. 
Electronic Conlrols Inc., 141 Danbury Rd., Wilton, Conn. p 2224 
Electrospace Corp., 956 Brush Hollow Rd., Westbury, N. Y. .... P 754 
GC ElectroniCS, DepllD·l, 400 S. W,man St, Rockford, III. 
General Elecitric Co., E1ctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Ha,don Switch' Instrument, Inc., 1500 Meriden Rd .. Waterburv. Conn. 

. p 1742 
Honeywell, Micro Switeh OIv., 11 W. Sprlne St., Freeport, III. P 2759,2761 
J·n Instrs. Inc., Bel 1818, New Haven, Conn. P 2737 
Ka, Electric Co., Maple Ave., Pine Brook, N. J. 
Kulka Electric Corp., Dept. E, Box 149, Mount Vernon, N. Y. ... p 917 
Licon Div., III. Tool Works, Inc., 6615 W. Irvine Pk., Chicago, III. 
Master Specialties Co.,I640 Monrovia, Costa Mesa, Calif. P 2751 
Micro Swilch, Div. Honeywell, 11 W. Spring St, Freeport, III. 

P 2759,2761 
Nanasl, DiY. Eleclrolllace Corp:, 6308 Jackson St" W. New York. N. J. 
Remvac Components, Inc., 37-55 61st St, Woodside, N. Y. .. P 2770 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 
Showa Musen Karla Co" Ltd" 5-5, Ji.chome, Togoshi, Shinliawa·ku, Tokyo, 

Japan """"'''''''''''''''''''''''''''''''''' P 2776 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. 
Texas Instruments Incorporated, Components Group. Box 5012, Dallas. Tex. 
Unlmax SwHch Div., 1m Rd., Wallinpord, Conn. .......... P 2787 
Allen-Bradley Co., 1201 South 2nd' St., Milwaukee, Wise. 
Arcolectric Switch Co., Ltd" P.O. Box 348, N. Hollvwood. Calif. 
Argonne Electric Mfg. Corp" 1 Lafayette Rd., Syosset. N. Y. 
Ark·Les Switch Corp., 51 Water Street, Watertown, Mass. 
Automatic Switch Co., 5IJ.56 Hanover Rd., Florham Park, N. J. 
Birnbach Co. Inc., 177 Hanse Ave" Freeport, N. Y. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Circle Finds., P.O. Box 591, Trenton, N. J. 
Clark Control Div., A. O. Smith Corp" 1146 E. 152 SI., Cleveland. Ohio 
Cole·Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
Conectri. Inc., 201 N. Gables, Wheaton, III. 
Control Prods., Inc., Box 72, Hanover, N. J. 
Controls Co. of Amer., Cont. Switch OIv., 1420 Delmar Dr" Folcroft, Pa. 
Culver·Stearns Mfg. Co., 354 Franklin St" Worcester, Mass. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wise. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S., Long Island Citv. N. Y .. 
Eugene Engineering Co., Inc., 50 Church St., Rockland, Mass. 
General Control Co., 1196 Soldiers Field Rd" Boston, Mass. 
Indak Mfg. Corp., 1915 Techny Rd., Northbrook, III. 
lay·EI Products, Inc., Box 25, Gardena, Calif. 
Leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Mason Elee. Co. Inc., 3839 Verdugo Rd., Los Angeles, Calif. 
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SWITCHES, TOGGLE (Cont'dl 

Massey, A. H., Inc., 111 Third St., Derby, Conn. 
McGill Mfg. Co" Inc., 909 N. Lafayette St., Valparaiso, Ind, 
Microwave Assocs., Inc" Northwest Ind. Park, Burlington, Mass. 
MillfSwitch Corp., Box 67, Gladwyne, Pa . 
Network Industries, Inc" Box 397, Bayonne, N, J. 
Pacific Switch Controls, Inc., 14048 Burbank Blvd" Van Nuys, Calif. 
Painton & Co., Ltd., Bernbridge Dr" Kingsthorpe, Northampton, Eng. 
Painton, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, N, y, 
Philmore Mfg. Co" Inc" 130·01 Jamaica Ave., Richmond Hill, N. y, 
Pollak, 1. Corp" 195 Freeport St., Boston, Mass. 
R~mer, David Co" Inc" Box 112, N, Miami Beach, Fla. 
Seacor, Inc., 598 Broadway, Norwood, N, 1. 
Shigoto Industries, Inc" 350 Fifth Ave" New.York, N, y, 
Sierra Elec., I5IOO S, Figueroa St., Gardena, Calif. 
Slater Electric, Inc., 45 Sea Cliff Ave" Glen Cove, N, y, 
SpeCialties Mfg, Co" 8821 Fenkell, Detroit, Mich, 
Stettner·Trush, Inc" 67 Albany St., Cazenovia, N. y, 
Superior Switch Co" 1001 W, Broad St., Richmond, Va, 
Switchcraft, Inc., 5555 N. Elston Ave., Chicago, III. 
Texas Instruments, Inc" 34 Fores.t St., Attleboro, Mass. 
Torsion Balance Co" 35 Monhegan St., Clifton, N. 1. 
Tower Mfg, Corp., 158 Pine St., Providence, R. I. 

SWITCHES, TOUCH ACTUATED 
Wild Rover Corp" Herbert Ave" Closter, N, 1. , .. ,.". p 2788 

SWITCHES, TRANSFER 
Dow,Key Co" 2260 Industrial La" Broomfield, Colo. , ..... ,.,. P 2721 
Electro Switch Corp., King AYe., Weymouth, Mass, .. " ..... ' p 2722 
Fifth Dimension Inc" Box 433, Princeton, N. I. 
Garrett Elctrns. & Cable Corp., 24 Central Dr .. Farmin[dale. N. Y. 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
High Vacuum Electronics Inc., 538 Mission St" S. Pasadena. Calif. 
Johnson, E. F., Co., 1923 Illth Ave., S.W., Waseca, Minn. 
Ledex DiY., Ledex Inc., 126 Webster St., Dayton, Ohio , ... ,.. p 2747 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. " 
Tech Laboratories Inc., Bergen & Edsall BIYds., Palisades Park, N. 1. 

" p2785 
Texas Instruments Incorporated, Components Group. Box 5012. Dallas. Tex. 
Torr Laboratories, Inc., 2228 Cotner AYe., Los Angeles. Calif. 
Waters Mfg. Inc., 533 Boston Post Rd., Wayland, Mass. 
Wilmington Controls Dlv., Ledex, Inc., 111 S. Nelson Rd .. Wilmin!llln. Ohio 

p 2743 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wisc. 
American Solenoid Co" Inc., 245 E. Inman Ave .. Rahway. N. 1. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Automatic Switch Co., 5()'56 Hanover Rd" Florham Park, N. J, 
Cole Instrument, 2034 Placentia Ave" Costa Mesa, Calif. 
Cutler·Hammer, Inc., 4201 N. 27 St.. Milwaukee. Wisc. 
Cyberex Inc., 4399 Industrial Pkwy" Willoughby, Ohio 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
General Microwave Corp" 155 Marine St., Farmingdale, N. Y. 
Hyletronics Corp" 100 Ainsworth Rd" Wilmington, Mass. 
J·Jl.L Instr. Co., Sycamore & Mill Rds., Clifton Hgts., Pa. 
Kinetics Corp. of California, 410 S. Cedros Ave" Solana Beach, Calif. 
Lumlnator, Inc., Box 278, Plano, Tex. 
Matrix Div., Schafer Elctrns., 9119 De Soto Ave., Chatsworth, Calif. 
Meridian Metalcrait, Inc" 8739 S. Millergrove Dr., Whittier, Calif. . 
Microwave Assocs" Inc., Northwest Ind, Park, Burlington, Mass. 
Zenith Controls Inc" 830 West 40th St., Chicago, III. 

SWITCHES, TRANSFORMER 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. 
Ross Engrg. Corp., 11915 Shadybrook, Saratop, Calif. 
Cole Instrument, 2034 Placentia Ave" Costa Mesa, Calif. 
English Elec. Co., LId" English Elec. House Strand, London, W.C. 2, Eng, 

SWITCHES, TRIGGER 
Carling Elec., Inc., 505 New Park Ave., West Harllord, Conn. " p 2702 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St .. Bronx, N. Y. 
Guardian Electric Mfg. Co., 1550 W. Carroll AYe., Chicago, III. 
Ross Engrg. Corp., 11915 Shadybrook, Saratop, Calif. 
Signallte, Inc., 1933 Heck Ave., Neptune,1t. J. 
Cole Instrumenl, 2034 Placentia Ave" Costa Mesa, Calif. 
Conectrix Inc" 201 N, Gables, Wheaton, III. 
Controls Company of America, 9655 Soreng Ave .. Schiller Park. III. 

'Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee. Wisc. 
Display Control, Div. Luminator, Inc., Box 278, Plano, Texas 
General Devices Inc., P.O, Box 253, Princeton, N. J. 
Luminator, Inc., Box 278, Plano, Tex. 
Mason Elec. Co. Inc., 3839 Verdugo Rd" Los Angeles, Calif. 
Maxwell Labs., Inc" 9244 Balboa Ave., San Diego, Calif. 
McGill Mfg. Co., Inc., 909 N, lafayefte St., Valparaiso, Ind. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn, 
Pacific Switch Controls, Inc., 14048 Burbank Blvd" Van Nuys, Calif. 
Specialties Mfg, Co., 8821 Fenkell, Detroit, Mich, 
Stettner·Trush, Inc., 67 Albany St., Cazenovia, N, Y. 

SWITCHES, ULTRASONIC 
Abtronics, Inc., Box 712, Livermore, Calif. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee, Wisc. 
Delavan Mfg, Co" 811 Fourth St., W. Des MOines, Iowa 
Linden labs. Inc., Box 920, State College. Pa, 

SWITCHES. VACUUM 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
General Elestric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Hamlin Inc., 670 Lake St, La.ke Mills, Wise. 
High Vacuum. Electronics Inc., 538 Mission St, S. Pasadena, Calif. 

p 2275 
ITT lennings Div., 970 Mclaughlin Ave., San .Jose, Calif. p 669 
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Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif •. ,.. . p2322' 
Torr Laboratories, Inc., 2228 Cotner Ave .. Los Angeles, Calif. ,. p 2330 
U. S, Gauge, 746A. Clymer Ave., Seliersville,Pa, 
BendixGorp" Vacuum Div., 1775 Mt. Read Blvd .. Rochester, N, Y. 
Cole Instrument, 2034 Placentia Ave" Costa Mesa, Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Cutler·Hammer, Inc" 4201 N. 27 St; Milwaukee. Wise. 
Datametrics, Inc" 87 Beaver St., Wallham, Mass. " 
Edwards High Vacuum, Inc., 3279 Grand Island 8Ivd., Grand Island, N, Y. 
Eimac, 301 Induslrial Way, San Carlos, Calif. 
Fredericks Co., Philmont & Anne St., Huntingdon Valley, Pa. 
lapan Vacuum Engrg. Co. Ltd., 1, I·Chome, Kyobashi. Chuo·Ku. Tokvo. Jao. 
Meletron Corp" 940 N, Orange Dr., Los Angeles, Calif. 
Mercoid Corp., The, 4201 Belmont Ave., Chicago, III. 
Matcom, Inc., 76 Lafayette St., Salem, Mass. 
Microwave Assocs., Inc" Northwest Ind. Park, Burlington, Mass. 
NUS Corp., Box 248, Paramus, N. 1. 
Norton Co" Vacuum Equip. Div., 160 Charlemont St., Newlon, Mass. 
Pollak, J. Corp" 195 Freeport St., Boston, Mass. 
Precision Sensors, Inc., Box 297, Trumbull, Conn. 
United Electric Controls Co" 85A School St., Watertown, Mass. 

'Vacuum Equip. Div" Norton Co., 160 Charlemont St., Newton, Mass. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

SWITCHES. WAVEGUIDE 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
ARRA, Inc., 15 Harold Ct, Bayshore, N. Y. .,., ....... "... p 1646 
Amphenol RF DiY., 33 E. Franklin St., Danbury, Conn. .... p 1648, 1649 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. . ... ,. P 1658 
E & M Laboratories, 5388 Sterling Center Dr .. Westlake Village, Cal. 
Fifth Dimension Inc., Box 483, Princeton, N. J. 
Filmohm Div., 37-11 47th Ave., Long Island City, N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
DKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. Lauderdale, Fla. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
RLC Electronics Inc., 25 Marlin PI., Pori Chester, N. Y. .., p 1707 
Raven Electronics, Inc., 101 W. Alameda Ave" Burbank, Calff. p 1705 
Torr Laboratories, Inc., 2228 Cotner Ave" Los Angeles. Calif. 
Transco Products, 4241 Glencoe Ave .. Venice. Calif. "... p 1711 
Waveline Inc., Box 718, West Caldwell, N. J. ., , .. , , , p 1720 
Aircom, Inc., Rte, 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. I. 
Airtron Div., Litton Industries, 200 E. Hanover Ave,. Morris Plains. N. 1. 
Alpha Industries, Inc" 381 Elliot St., Newton Upper Falls, Mass. 
Andrew Corp" 10500 West 153 St., Orland Park, III. 
8eckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave" Richmond. Calif. 
Blass Antenna Elctrns. Corp" 500 Willow Tree Rd" Leonia, N. 1. 
Cardwell Condenser Corp" 80 E. Montauk Hwv" Lindenhurst, N. y, 
Christian Precision Mfg, Co" Inc., 12th & Federal Sts .. Camden. N. J. 
Coax Devices, Inc" Box 23HEM, Chelsea, Mass. 
Control Data Corp., 400 Border St., East Boston, ~ass. 
English Electric Valve Co., Ltd., Chelmsford, Essex, Eng. 
Ferrotec, Inc., 80 Bridge St., Newton, Mass, 
General Microwave Corp" 155 Marine St., Farmingdale. N. Y. 
Guide Industries, Inc" 11855 Wicks St., Sun Valley, Calif. 
Herley Inds" Inc., 175 Eileen Way, Syosset, N. y, 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City. Cal, 
Hughes Aircraft Co" Ground Sys. Group. 1901 Malvern SI., Fullerton, Cal. 
Hel, Inc., 10504 Wheatley St., Kensington, Md. 
Melabs, 3300 Hillview Ave" Palo Alto, Calif. 
Meridian Melalcrait, Inc., 8739.S, Millergrove Dr., Whittier, Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microtech, 1425 Milldale Rd" Cheshire, Conn. 
Microwave Assocs., Inc" Northwest Ind. Park, Burlington. Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd;, Needham Hgls" Mass, 
Omega Labs" Inc., Haverhill St., Rowley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N, Y. 
Quantatron, 1631 Tenth St., Santa Monica, Calif. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd" McLean, Va. 
Ramcor, Inc., 270 E, Pulaski Rd., Huntington, N. Y. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Scope. Inc., 1860 Michael Faraday Dr" Reston, Va. 
Sedco Systems, Inc" 130 Schmitt Blvd" Farmingdale, N. Y. 
Varian Assocs" 61I Hansen Way, Palo Alto, Calil. 
Varian Industrial Microwave Operation, 301 Industrial Way, San Carlos, Calif. 

/' 

SWITCHLIGHTS-SEE SWITCHES. ILLUMINATED 

SYNCHRO ERROR TESTERS-SEE TESTERS, 
SYNCHRO ERROR 

SYNCHRO/RESOLVER TESTERS-SEE TESTERS, 
SYNCHRO/RESOLVER 

SYNCHRO RESOLVERS-SEE RESOLVERS, 
SYNCHRO 

SYNCHRO TRANSMITTERS, SOLID STATE 
Contr!1 Technology Co. Inc., 41-16 29th St, L I. C., N. Y. ,.,.. p 2663 
General Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. I. 
Industrial Control Co., Central Ayo< at Pinel awn, Farmingdale, N. Y. 

, p 2668 
Norlb Atlantic Industries Inc., 200 Terminal Dr., PlainYiew, N. Y. p 14~2 
Philco/Ford Corp., C & Tiop SIS., Philadelphia, Pa. 
Republic Corp., 9754 Deerlne Ave" Chatsworlb. Calif. p 800 
Scientiflc·Atlanta Inc., Box 13654, Atlanta, Sa. 
Theta Instrument Corp., Fairfield, N. I, 
Transmagnetics Inc.; 134-25 Northern Blvd., flushing, N. Y. p 2674,2675 
Yernitron Cor,., 59 Central Ave., Farmingdale, N. Y, 
Ametek, Inc., Station Square Two, Paoli, Pa, 
Computer Conversions Corp., 6 Dunton Ct., E. Northoort. N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave, & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. GrQllP, 1901 MalvernSt., Fullerton, Cal. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
SinRer-General Precision Inc" 1150 McBride Ave" Little Falls, N. J. 

Teledyne Systems Co,; 200 N.Aviation Blvd., EI Segundo, Calif. 
Ten Bosch M" Inc., Vermilyea St., Pleasantville. N, Y. 

SYNCHRONIZERS. KLYSTRON & awo 
Frequency Engineering Labs, P.O. Box'527, Farminedale, N.I. .. p 1674 
Nippon Ilee. New York Inc., 200 Park AVI., New York, N. Y. 
Kewlett·Packard Co., 1501 Page Miil Rd., Palo Alto, Calif. 
Microwave/Systems,.lnc., 1 Adler Dr" E.Syracuse. N. Y. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. I. 
Sage Labs. Inc" Instr. Div" 14 Huron Dr .. Natick, Mass. 
Spectra·Elctrns., Inc" 923 N. San Antonio Rd., Los Altos, Calil. 

SYNCHROS 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft. Wayne, Inri. ,.. p 1021 
Cedar DiY., Control Data, 5806 W. 38tb St., Minneapolis, Mnnn. p 1726 
Clifton Div., Marple at Broadway, Clifton Hghts" Pa. .,.,.... p 1727 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Harowe. Servo Conts., Westtown Rd. W. Chester Pke., W. Chester, Pa. 

p 2667 
IMC Magnetic Corp., Western Div" aD58 Walker Ave., Maywood, Calif. 

p 1745 
Rolatinl Com,onenlS, 1560 fifth Ave., Bay Shore, N. Y. 
Vernitron Corp., 59 Central Ave., Farmingdale, N. Y. p 2679,2684-2686 
Weston·Transicoil Components Diy., Worcester, Pa •.. ,....... p 2678 
American Electronics, Inc" 1600 E. Valencia Dr., Fullerton, Calif. 
Ametek, Inc., Stotion SQuare Two, Paoli, Pa. 
U. S, Gauge, 746A Clymer Ave" Sellersville, Pa. 
Bendix Corp., Flight & Engine Instrs. Div" S. Montrose, Pa. 
Boehme, H. 0., Inc" ZOO Shames Dr., Westbury, N, Y. 
Bowmar .Canada LId" Rideau River Rd" Ottawa, Ontario, Can, 
Computer Devices, 11925 Burke St., Santa Fe Springs. Calil. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Henschel Corp., 14 Cedar St" Amesbury, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave, & Teale St., Culver City. Cal. 
HuRbes Aircraft Co., Ground Sys. Group. 1901 Malvern SI., fullerton, Cal. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
~uirhead InstlS., Inc., 1I01 Bristol Rd" Mountainside. N. J. 
Reeves Instr, Div., East Gate Blvd" Garden City, N. Y. 
Singer-General Precision Inc., 1150 McBride Ave" Little Falls, N. 1. 
Solvere, Inc., 2440 W, Carson St., Torrance, Calif. 
Sunbeam Electronics, Box 8364, Ft. Lauderdale, Fla. 
Vactric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave" 

Newark, N. 1. 

SYNCHROSCOPES 
MHlen, lames, MIg. Co. Inc., 150 Exchange St.,Malden, Mass. 
Servo. Development Corp., 2 Willis Ct., Hicksville, N. ,Yo 
Voltron Products, Inc., 403 S. Raymond Ave" Pasadena. Calif. .. p 1523 
Chuo Elctrn. Co., Ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
English Elec. Co., Ltd" English Elec, House Strand, London, W.C. 2, Eng. 

'Leader Instrs" Corp" 24-20 Jackson Ave" Lon[ Island City. N, Y. 
Nichols, R. H. Co" LId" 4544 Dufferin St., Toronto, Ont., Can. 

SYNTHESIZERS, DELAY LlNE-
SEE DELAY LINE SYNTHESIZERS 

SYNTHESIZERS, FILTER-SEE FILTER 
SYNTHESIZERS 

SYNTHESIZERS, FREQUENCY 
Applied Research, Inc., 76 S. Bayles Ave., Pori Washington, N. Y. p 1651 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Damon Engineering, Inc., 115 4th Ave .. Needham Heilhts. Mass. 
Electra/Midland Corp .. 3151 Fiberglass Rd .. Kansas City. Kan~ 
Electronic Design Labs., Inc., Box 7837, Philadelphia, Pa. 
Frequency Electronics, Inc., 3 Delaware Dr., Lake Success, N. Y. 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. J. .. p 1674 
Kay Electric Co., Maple Ave., Pine Brook, N. J. ..,.,.. p,1419 
Lorch·Adret Corp., 105 Cedar La., Enllewood, N. I. ... p 1430 
Measurements, Box 180, Boonton, N.l. .., ... ,.,.... p 1437 
Micro·Power Inc., 25·14 Broadway, Long Island C~y, N. Y. p 1683 
Pamn Research Inc". 48 Ur~an Ave .. Westhury, N. Y. . ..... , p 1460 
Phitco/Ford Corp., C & TIoga Sts., Philadelphia, Pa. 
Solid State Elmn. Corp., 15321. Rayen St. SeDulveda, Cal. 
Takeda. Riken Ind. Co. LId., 1-32·1 Asahi·cho, Nerima.f<u. TokYo. JaD. 

p 1505 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif, 
Anritsu Elec. Co" Ltd., 12.20, Minamiazabu 4 chome, Minato.ku, Tokyo, Jap. 
Applied Technology, 3412 Hillview Ave., Palo Alto, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Century Eleclronics & Instrs., Inc., Box C, Admiral Sta" Tulsa. Okla. 
Dana Laboratories Inc., 2401 Campus Dr .. Irvine. Calif. 
EPSCO, Inc., Data Systems Div" 411 Providence Hwy" Westwood, Mass, 
Electronic Engrg, Co. of Calif., 1601 E. Chestnut Ave.,. Santa Ana. Calif. 
Fluke, John Mfg. Co., Inc., Box 7428, Seattle, Wash. 
General Radio Company, 300 Baker Ave" W, Concord. Mass, 
Hewleft·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
ITT Avionics Div., 390 Washington Ave" Nutley, N. J. 
loet·Power, 711 W. Knox St., Gardena, Calif. 
Itek Corp., IO Maguire Rd., Lexington, Mass. 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng, 
Monsanto Co., Elctrn. Instrs., 620 Passaic Ave., W. Caldwell. N. J, 
Nihon Dempa Kogyo Co., Ltd" 1·21 Nishihara, Shibuya·ku, Tokyo. Jaoan 
Polarad Elctrns. Instr" 34·02 Queens Blvd., Long Island City, N. Y. 
RF Comms" Inc., 1680 University Ave" Rochester, N. Y. 
Racal Communications, Inc" 8440 Second Ave" Silver Spring. Md, 
RCA, Defense Elctrn. Prods" Marne Hwv .. Morristown. N. J. i 

"Resdel Engineering Corp" Box 24000, Pasadena, Calif. 
Rohde & Schwarz Sales Co" III Lexington Ave., Passaic, N. J. 
Schlumberger Overseas GMBH, 211 Park Ave .. Scotch Plains, N. 1. 
Space Craft, Inc" 8620 S. Memorial Pkwy" Huntsville,Ala, 
Sperry Microwave Elclns. Div., Box 4648, Clearwater. Fla. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd" Waltham, Masso( 
Technical Material Corp., Bo~ 142, Mamaroneck, N. Y. 
Translab, Inc., 4740 Federal Blvd., San Diego; Calif. 



SYNTHESIZERS, WAVEFORM 
Exaet EIotrns. Inc., 455 Southeast 2nd Ave., Hillsboro, Ore. 
Philco/ford Corp., C & nap SIs., Philadelphia, Pa. 
Wavetell, 8159 Engineer Rd., San Dlalo, CalM. ........ p 1542. 1543 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 MalvernSt., fullerton, Cal. 
Integrated Elctms. Corp., 900 Walt Whitman Rd., HuntinRton Sta .. N. Y. 
NH Research, Inc., 1510 S. Lyon St., Santa Ana, Calif. 

SYSTEMS. TEMPERATURE CONTROL-SEE 
CONTROLS. TEMPERATURE 

TABLES. LABORATORY-SEE BENCHES: 
CONSOLES. STOOLS. TABLES 
(LAB AND SHOP) 

TABLES. RATE·OF,TURN 
Sclellllfie·Atlanta Inc., Box 13654, Atlallla, Ga. 
Arvin Systems, Inc., 1771 Springfield St., Dayton, Ohio 
BfC·Bemard Franklin Co., Inc., 4045 Torresdale Ave., Philadelphia, Pa. 
Carco Elctrns., 1180 O'Brien Dr., Menlo Park, Calif. 
Chua Elctm. Co., Lid., 21 Motohongomachi Hachioji-Shi, Tokyo, Jap. 
Hughes Aircraft Co., Industrial Sys. Div., Box 92904, Airport Sta., 

Los Angeles, Calij. 

TABLES. X·Y AXIS-SEE SIMULATORS. 
MOTION 

TACHOMETERS. ELECTRICAL 
(NON·GENERATlNG) 

Airpax Electronics, Inc., Seminole Oiv., Box 8488, ft. Lauderdale, Fla. 
p 1321 

fnternatlonal Eletrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
Rotating Components, 1560 FHth Ave., Bay Shore, N. Y. 

p 1754,1759-1761 
Simpson Electric CD" 5200 W. KInzie St., Chicago, III. 
Stiebt H. H. Co., fnc., 27 Park PI., New York, N. Y. p 1499 
VernHron Corp., 59 Central Ave., farminldale, H. Y. . . . . . . . . p 2666 
VoHron Products, Inc., 403 S. Raymond A,e., Pasadena, CalH. 

p 1522.1523 
Wacline Inc., 35 S. St. Clair St., Dayton, Ohio 
Westinghouse Elec. Corp., Relay·lnstr. DiY., Plane & Oranle sts., Newark. N. J. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Dynalog Corp., 4107 Northeast 6th Ave., Ft Lauderdale, Fla. 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Electric Tachometer Corp., 68th & Upland Sts., Philadelphia, Pa. 
Electromatic Equip. Co., 562 Albemarle Rd., Cedarhurst, N. Y. 
Epic, Inc., ISO Nassau St., New York, N. Y. 
Gurley, W. & L. E., 514 Fulton St., Troy, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Ideal Precision Meler Co., Inc., 214-218 Franklin St., Bklyn., N. Y. 
Kell, George, Ltd., 4B Lesmill Rd., Don Mills, Ont., Can. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica. Calij. 
McNab, Inc., 165 Spring·St., New York, N. Y. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Metron Instrument Inc., 1051 S. Platte River Dr., Denver, Colo. 
Sensor Corp., 97 Indian field Rd., Greenwich, Conn. 
Singer.!;eneral Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Tachtronic Instrs., Inc., 1500 N. Front St., New Uim, Minn. 
Triple·A Specialty Co., 5750 West 51st St., Chicago, III. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

TACHOMETERS. ELECTRICAL 
(SELF·GENERATlNG) 

Aeroflex Laboratories, Inc., South Service Rd., Plainview, N. Y. . . p 1721 
Alrpax ElectroniCS, Inc., Seminole DiY., Box 6488, Ft. Lauderdale, fla. 

p 1321 
Beckman Instr. Inc., Hellpot DIY., 2500 Harbor Blvd" fullerton, CaIW. 
Biddie, James G. Co" Township Line' Jolly Rdt, Plymouth Meeting, Pa. 
Bowmar Instrument Corp., l1OOO Blulfton Rd., ft. Wayne, Ind. . . . p 1021 
Cedar DiY., Control Data, 5606 W. 36th St., MinneaPDlls, Mnnn. p 1726 
Clifton DiY., Marple at Broadwa" Clifton Hghts., PI. ......... p 1727 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Harowe Servo Conts., Westtown Rd. W. Chester Pke., W. Chester, Pa. 

p 1741 
IMC Magnetics Carp., Eastern DiY., 570 Main St., Westbury, N. Y. 
Retating Componellls, 1560 Fifth Ave., Bar Shore, N. Y. 

p 1754,1759,1761 
SOrvo·Tek Products Compan" 1086 Coftle Rd., Hawthorne, N. J. .. p 1763 
Singer Co., Diehl DiY., Flnderne Ave., Somerville, N. J. ... p 1764.1765 
Sticht H. H. Ca., fnc., 27 Park PI., Hew Yorll, N. Y. . . . . . . . . . p 1499 
Takeda Riken Ind. Co. Ltd., 1-32·1 Asahi .. ho, Nerima·ku, Jokyo. Jap. 
V.rnmon Carp" 59 Central Ave., farmingdale, N. Y, •... p 2679,26B6 
Wacline Inc., 35 S. St. Clair St, Dayton, Ohio ..." .. .. .. .. p 152B 
Western Gear Corp., Electro PrOlf. DiY., Dept. E, 75 W. Green St., Pasadena. 
Cal. 

Westinpouse Elec. Corp., Relay-Iostr. Ow., Plane & Dranle Sts" Newark, N. I. 
Weston·Transicoil Components DiY., Worcester, Pa. ..........p 267B 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Bristol Co., Box 1790, Waterbury, Conn. 
Carter Motor Co., 2711 W.George St., Chicago, ill. 
Diamond Inds., Inc., 540 39th St., Union"City, N. J. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
EMD Components, Inc., 1450 East 289th St., Wickliffe, Ohio 
Eastern Air Devices, Inc., 385 Central Ave., Dover, N. H. 
Electric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Electric Tachometer Corp" 68th & Upland Sts., Philadelphia, Pa. 
Electro·Devices, Inc., 4-6 Godwin Ave., Paterson, N. J. 

Electro-Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electromatic Equip. Co., 562 ~Ibemarle Rd., Cedarhurst, N. Y. 
Epic, Inc., 150 Nassau St., New York, N. Y. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Hewlett·Packard Co., ISOI Page Mill Rd., Palo Alto, Calif. 
Ideal Inds., Inc., 4450 Becker PI., Sycamore, III. 
Jones Motrola Corp., 432 Fairfield Ave., Stamford, Conn. 
Kavlico Elctms., Inc., 20869 Plummer St., Chatsworth, Calif. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset, N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica. Calif. 
McMaster Products Corp., 4200 W. Victoria Ave., Chicago, III. 
McNab, Inc., 165 Spring St., New York, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. "Pasadena, Cal. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Reliance Elee. Co., 24701 Euclid Ave., Cleveland, Ohio 
Robbins & Meyers, Inc., 1345 Lagonda Ave" SorinRfield. Ohio 
Skurka Engineering Co., 4002 N. Mission Rd., los Angeles, Calif. 

. Solvere, Inc., 2440 W. Carson St., Torrance, Calif. 
Standard Electric Time torp., 89 Logan St., Springfield, Mass. 
Strandberg Engrg. Labs., Inc., 1001 S. Elm St, Greensboro, N. C. 
Sun Eleetric Corp., 6323 Avondale, Chicago, III. 
Sunbeam Electronics, Box 8364, Ft. lauderdale, Fla. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Vaetric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Vibrac Corp., Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 
Zero-Max Co., The, 2845 Harriet Ave., S., Minneapolis, Minn. 

TACHOMETERS. ELECTRONIC. INDICATING 
API Instruments Ca., 11655 Chillicothe Rd., Chesterland, Ohio 
Airpa. Electronics, Inc., SOminole DiY., Box 8488, Ft. Lauderdale, Fla. 

p 1321 
Biddle, James G. Co., Township Line' Jolly Rds., Plymouth Meeting, Pa. 
Data Technology Inc., 65 Grove St., Watertown, Mast ....... p 1024 
Electro PrOlfs. Labs., Inc., 8125 KP, Howard St., Chicago, III. 
Heath Co., Dept. 180, Benton Harbor, Mich. 
International ElCtrnL Corp., f.E.C. Camp., 316 S. SOrvlce Rd., Mel,ille, N. Y. 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. 
Schauer Mfg. Corp., 451& Alpine Ave., Cincinnati, Ohio 
SOrvo-Tek Products Company, 1086 Game Rd., Hawthorne, N. J... P 1763 
Simpson Electric Co., 52DO W. Kinzie St., Chicago, III. 
Sticht H. H. Co., Inc., 21 Park PI., New York, N. Y. ... . . . . . . p 1499 
Vern man Corp., 59 Central Ave., farmingdale, N. Y. . . . . . p 2686 
Wacline Inc., 35 S. St. Clair St., Dayton, Ohio 
Waters Mfg. Inc., 533 Boston Post Rd., Warland, Mass. 
Alban Electronics, 111 Cedar la., Englewood, N. J. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wise. 
American Machine & Foundry Co., 1025 N. Royal St., Alexandria, Va. 
Amstro Corp., 114 Clinton Rd., fairfield, N. I. 
Baldwin Elctms" Inc., 1101 McAlmonl St., little Rock, Ark. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St, Rockford, .111. 
Beckman Instrs., Inc., Elctm.lnstrs. Div., 2200 Wright Ave., Richmond. Calif. 
Bendix Corp., Electrical Components Div., Sidney, N. Y. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
c.E Electronics, 363 W. Glenside Ave" Glenside, Pa. 
Consolidated Ohmic Devices, 115 Did Country Rd., Carle Place. N. Y. 
Dawe Instruments, Ltd., Western Ave., Acton. london W3. Eng. 
Delta Products, Inc., P.O. Box 1147, Grand Junction, Colo. 
Diamond Inds., Inc., 540 39th St., Union City, N. J. 
Vigarol Systems, Inc., W. Main St., Amenia, N. Y. 
Dixson, Inc., Box 1449, Grand Junction, Colo. 
Dynalog Corp., 4107 Northeast 6th Ave., Ft. lauderdale, Fla. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, iii. 
EMD Components, Inc., 14SO East 289th St., Wickliffe, Ohio 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave., W. Orange. N. J. 
Electromatic Equip. Co., 562 Albemarle Rd., Cedarhurst, N. Y. 
Electronic Measurements Corp., 625 Broadway, New York. N. Y. 
Engler Instrument Corp., 250 Culver Ave., Jersey City, N. I. 
Essex Mfg. Co., Inc., 8213 Gravois, St. louis, Mo. 
Esterline Angus Div., Esterline Corp., Box 24000, Indianapolis. Ind. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Hallmark Standard Inc., 145 Library lane. Mamaroneck. N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hill, E. V. Inc., Box 14248, San francisco, Calif. 
Information Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
'Kollsman Instr. Corp., 575 Underhill Blvd., Syossel. N. Y. 
Kollsman Motor Corp., Mill St., Dublin, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica. Calif. 
Metron Instrument Inc., 1051 S. Platte River Dr" Denver. Colo. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
PMF Electronics, Inc., 124 E. Third St., Dayton, Ohio 
Pioneer Elec. & Res. Corp., 743 Circle Ave., Forest Pk., Ill. 
Power Instruments Inc., 7352 No. lawndale Ave., Skokie, III. 
Reliance Elee. Co., 24701 Euclid Ave., Cleveland, Ohio 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Strandberg Engrg. labs., Inc., 1001 S. Elm St., Greensboro. N. C. 
Sun Electric Corp., 6323 Avondale, Chicago, III. 
Sunbeam Electronics, Box 8364. Ft. lauderdale, Fla. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia. Pa. 
Venner Elctms. ltd., Kingston By:Pass, New Malden, Surrey, Eng. 
Vibrac Corp., Alpha Industrial Park,Alpha Dr., Chelmsford, Mass. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

TACHOMETERS. STROBOSCOPIC 
S/lIlghtar Co., Moore & Halley SIs., Ardmore, Okla. ......... p 1501 
Stich~ H. H. Co., Inc., 27 Park PI., New York, N. Y. .. . . .. . .. p 1499 

TAPE TRANSPORTS (COMPUTER) 

Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Dawe Instruments, Ltd., Western Ave .. Acton. london W3. EnR. 
General Radio Company, 300 Baker Ave., W. Concord. Mass. 
Hallmark Standard Inc., 145 library lane. Mamaroneck. N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. 
Nichols, R. H. Co., ltd., 4544 Dufferin St.. Toronto, Ont., Can. 
Optomechanisms, Inc., 40 Skyline Dr., Plainview, N. Y. 
Power Instruments Inc., 7352 No. lawndale Ave., Skokie, III. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

TAPE DECKS-SEE TAPE TRANSPORTS 

TAPE DUPLICATORS-SEE DUPLICATORS. 
MAGNETIC TAPE: PERFORATORS. 
PAPER TAPE 

TAPE EDITING EQUIPMENT-SEE EDITING 
EQUIPMENT. MAGNETIC TAPE 

TAPE ERASERS. MAGNETIC-
SEE ERASERS. MAGNETIC TAPE IBULK) 

TAPE PERFORATORS-SEE PERFORATORS. 
PAPER TAPE . 

TAPE PROGRAMMED TESTERS-SEE TEST 
EQUIP. AUTOMATIC CHECKOUT. 
TESTERS, INTEGRATED CIRCUIT 

TAPE RECORDING ACCESSORIES 
Austron, Inc., 10214 N. IlIIerregional Hwy., Austin, Tex. 
CalMornla Instrs. Carp., 3511 Midway Dr" San Dielo. Calil. 
California Instrumellls Corp., 3511 Midway Dr., San Diego, Calif. p 1359 
Honeywell Test Instruments DiY" Box 5227, Denver. Colo. .... p 1403 
International Electro·Magnetics Inc., Eric Dr. & Carnell Ave., Palatine, III. 

P 548 
Klnelogic Corp., 873 S. fair Oaks, Pasadena, Calif. .. p 2161 
Nippon Elec. New Yorllinc., 200 Park Ala., Naw York, N. Y. 
Rye Industries Inc., 125 Spencer PI., Mamaronack, N. Y. 
Tyco Instrument DiY., 16 Hickory Dr., Waltham, Mass. 
Amerline Corp .. 1800 W. Fullerton Ave., Chicago, III. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Audio Devices, Inc., 235 East 42nd St., New York, N. Y. 
Auricord, 3541 29th st., Long Island City, N. Y. 
Bell & Howell Co., 360 Sierra Madre Villa; Pasadena, Calif. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Duotone Co., Inc., Box 814, S. Miami, Fla. 
Electronics Engineers, Inc., 1639 W. Evergreen Ave., Chicago, III. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo-Alto. Calif. 
laminated Shim Co., Inc., 48 Union St., Glenbrook, Conn. 
loral Elctm. Sys., 825 Bronx River Ave., Bronx. N. Y. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville. Md. 
Neumade Products Corp., 720 White Plains Rd., Scarsdale, N. Y. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
Precision Instr. Co., 3170 Porter Dr., Palo Alto. Calif. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden. N. I. 
Recoton Corp., 46·23 Crane St., long Island City, N. Y. 
Reeves Sounderaft, 15 Great Pasture Rd., Danbury, Conn. 
Standard Record Mfg. Co., 11411 Cumpston St., N. Hollywood, Calif. 
Sylvania Electric Prod., Inc., Elctm. Sys., 4D Sylvan Rd., Waltham, Mass. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 
3M Co., 3M Center, St. Paul, Minn. 
Transcriber Co., Inc., Attleboro Industrial Pk., County St.. "Attleboro. Mass. 
Vidaire Elctrns. Mfg. Corp .. 150 Buffalo Ave., Freeport. N. Y. 
Video Research Corp., 761 N. Washington St., Rockville. Md. 
Visual Eletns. labs, 40 N. Daisy Ave., Pasadena, Cal. 

TAPE RECORDERS-SEE RECORDERS. 
MAGNETIC TAPE: DATA RECORDERS 

TAPE SEARCH EQUIPMENT 
Astrodata, Inc., 240 E. Palais Rd" Anaheim, CaIW. ..... P 1016. 10 17 
CaiWornla Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. ..... P 767 
Datatron, Inc., 15li2 Reynolds St, Santa Ana. Calif. ...... p 774,775 
Gao Space Systems, Inc., 6301 49th St. N .. St Petersburr. fla. 

p 781. 1393 
Geotech, A Teledyne Co., Dept 14, 3401 Shiloh Rd., Garland, Tex. 
Reme. Electronics, 5250 W. EI Segundo BI,d., Hawthorne, Calif. P 799 
Scielllific Data Systems Inc., 101 S. A,iation BI" EI SeRUndo. Cal. 
Varian Data Machines, 2722 Michelson Dr" Irvine. Calif. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Applied Elctms. Corp. of N. I., Box 43, Metuchen, N. I. 
Auricord, 3541 29th St., Long Island City, N. Y. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Collins Radio Co., Dallas, Texas 
Electronic Engrg. Co. of Calif., 1601 E. Chestnut Ave., Santa Ana. Calif. 
Enseo, Inc., 3100 Eldredge St., Salt Lake City, Utah 
Kyros Corp., Box 406, Madison, Wise. 
Merchant, R. C. Co., Box 246, Carmel Valley, Calif. 
Milgo Elctm. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Systron-llonner Corp., One Systron Dr., Concord, Calif. 
Telectro Systems Corp., "96·18 43rd Ave., Corona, N. Y. 
Video Research Corp., 761 N. Washington St., Rockville. Md. 
Zehntel, Inc., 1451J.6th St., Berkeley, Calif. 

TAPE TRANSPORTS. COMPUTER 
Burroughs Corp., OEM Sales Dept, 1649 Wilshire Blvd., Los ADreles. Calff. 

p 765 
Crown 1111'1., Box 1000, Dept. EEM, Elkhart, Ind. p 2159 

eem/1969 281 



TAPE TRANSPORTS (COMPUTER) (Cont'd) 
';';';:;';;"";';';;;';;';';;';''';;';':';';;'''';';:=;';;'';;;';';;='';'';':';;;;';;;'';;';''--'. 

Digital Equip. &orp.,.I46 Main St., Maynard, Mass. 
International Electro·Magnetics Inc., Eric Dr .. & Cornell Ave., Palatine, III. 

Klnelogic Corp., 813 S. fai.' Oaks, Pasadena, .Calif •........... 
Remex Electronics, 5250 VI. El Segundo Blvd., Hawthorne, Calif. 
Scientific Data Systems Inc., 101 S. Aviation 81., EI segundo, Cal. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
Ampex Corp., 401 8roadway, Redwood City, Calif. 
Auricord, 35-41 29lb SI., Long Island City, N. Y. 
Automatic Radio Int'!., 2 Main SI., Melrose, Mass. 
Bell & Howell Co.,\360 Sierra Madre Villa, Pasadena, Calif. 
Beltronix Systems Inc., 123 Marcus Blvd., Hauppauge, N. Y. 

p 54.8 
p 2161 
p 799 

Chua Elctrn. Co.,.Ltd., 21 Motohongomachi Hachioji·Shi, Tokyo, Jap. 
Cook Electric Co., Data·Stor Div., .6401 W. Oakton, Morton Grove, III. 
Cycle Equipment Co., Box 307, Los Gatos, Calif. 
Data Products Corp., 62.19 DeSoto Ave., Woodland Hills, Calif. 
Defense Elctrns.olnc., Rockville, Md. 
Digitronies Corp., 1 Albertson Ave., Albertson, N. Y. 
Eico Electronic Instrument Co., Inc., 283 Malta SI., Brooklyn, N. Y. 
Fen·Tone Corp., 106 Fifth Ave., New York, N. Y. 
General Elec. Co., 4000 N. W. 39th Expwy., Oklahoma City, Okla. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Himmelstein S., and po., 2500 Estes Ave., Elk Grove Village, III. 
International Radio & Elctrns. Corp., 1718 W. Mishawaka Rd., Elkhart, Ind. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Maynard .Plastics Inc., 49 Congress SI., Salem, Mass. 
National Cash Register Co., Indl. Prods. Div., Main & K Sts., Dayton, Ohio 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. Y. 
R·Columbia Products Co., Inc., 200S SI. lohns Ave., Highland Park,llI. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Tally Corporation, 1310 Mercer SI., Seattle, Wash. 
Tape·Athon Corp., 523 S. Hindry Ave., Inglewood, Calif. 
Telectro Systems Corp., 96-18 43rd Ave., Corona, N. Y. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Video Research Corp., 761 N. Washington SI., Rockville, Md. 
Viewlex, Inc., Veterans Memorial Hwy. & Broadway, Holbrook, N. Y. 

TAPES. ELECTRICAL INSULATION 
Dilectrix Corp., 69 Allen Blvd., farmingdale, N. Y. . . . . . p 1579 
Markel, L. Frank, & Sons, School La., Norristown, Pa. . p 1585 
HaIYar Corp., 211 Randolph Ave., Woodbridge, N.I. 
Rye Industries Inc., 125 Spencer Pl., Mamaroneck, N. Y. 
TensolHe Div., W. Main SI., Tarrytown, H.Y. :.. .. . .. p 2968 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr., Pittsburgh, Pa. 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington,N. Y. 
American Biltrite Rubber Co., Inc., Box 1071, Boston, Mass. 
Arlin Mfg. Co., Inc., 239 Industrial Ave., E., Lowell, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Borden Inc., 350 Madison Ave.; New York, N. Y. 
BradY, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury SI., London, Eng. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
By·Buk Co., 4326 W. Pico Blvd., Los An~eles, Calif. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Chemplast, Inc., 923·150 Dey Rd., Wayne, N. J. 
Connecticut Hard Rubber Co., 407 East St., New Haven, Conn. 
Corkpak Co., Inc., 70 Argyle Ave., New Rochelle,N. Y. 
Oennison Mfg. Co., 300 Howard SI., Framingham, Mass 
Devon Tape Corp., 649 S. Commercial Ave., Carlstadt, N. J. 
Dixon Corp., Metacom Ave., Bristol, R. I. 
E. I. Oupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electronized Chemical Corp., S. Bedford St., Burlington, Mass. 
Fedtro, Inc., Federal Elctrns. Bldg., Rockville Centre, N. Y. 
Franklin GNO Corp., 6620.Lakeside Rd., W. Palm Beach, Fla. 
General Electric, Insulating Materials, 1 Campbell Rd., Schenectady, N. Y. 
Johns-Manville Sales Corp., 22 East 40th St., New York, N. Y. 
Joy MIg. Co., 338 S. Broadway, New Philadelphia, Ohio 
Kendall Co., 309 W. Jackson Blvd., Chicago, III. 
Lundy Elect. & Systems, Inc., Robert La., Glen Head, N.Y. 
Maynard Plastics Inc., 49 Congress SI., Salem, Mass. 
Mystik Tape, Borden Inc., 1700 Winnetka Ave., Northfield, III. 
National Laminating Mfg. Co., 339 S. Robertson Blvd., Beverly Hilis, Cal. 
Okonite Co., 220 Passaic SI., Passaic, N. J. 
Parker Metal Goods Co., 85 Prescott SI., Worcester, Mass. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, .N. Y. 
Plymouth Rubber Co., .Inc., Canton, Mass. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Porcelain Products Co., 225 N. Patterson SI., Carey, Ohio 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Riemer, David Co., Inc., Box 112, N. Miami Beach, Fla. 
Russelllnds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Schjeldahl, G. T. Co., Electrical Prods Div., Box 170, Northfield, Minn. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
iechnical Tape Corp., 1 Lefevre La., New Rochelle, N. Y. 
Thermal Wire & Elctrns. Corp., Keelers Bay, S. Hero, vt. 
3M Co., 3M Center, SI. Paul, Minn. 
Tri·Point Inds., Inc., One Teflon Way, Commack, N. Y. 
United Mineral & Chemical Corp., 129 Hudson SI., New York, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

TAPES. FILMS & FOILS. PRESSURE SENSITIVE 
Dilectrix Corp., 69 Allen Blvd .. FarminRdale, N. Y .... , . . .. .... P 1579 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Automatic Die Cutting Machine Co" 149Ghurch SI., New York, N.·Y: 
Bishop Graphics, Inc., 7300 Radford Ave., N. Hollywood, Calif. 
By·Buk Co., 4326 W. Pico Blvd., Los Angeles, Calif. 
Canrad Precision Inds., Inc., 630 Fifth Ave., New York, N. Y. 
Chartpak Rotex, 2620 S. Susan SI., Santa Ana, Calif. 
Chase & Sons, Inc., 19 Highland Ave., Randolph, Mass. 
Chemplas\, Inc.; 923·150 Dey Rd., Wayne, N. J. 
Devon Tape Corp., 649 S. Commercial Ave., Carlstadt, N. J. 
Flexco Div., .6855 Suva St., Bell Gardens, Calif. 
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Ideal Chemical Co., 9400 .Steinway, Cleveland, Ohio 
Kendall Co .. 309 W. Jackson Blvd., Chicago, III. 
Master Tape Printers, Inc., 4517 Elston Ave., Chicago, III. 
Maynard Plastics Inc., 49 Congress St., Salem, Mas~ 
Mystik Tape, Borden Inc., 1700 Winnetka Ave., Northfield, III. 
National Laminating Mfg. Co., 339·S. Robertson Blvd.; Beverly Hills, Cal. 
Norton Coated Abrasive & Tape Div., Depl. 6875; Troy, N. Y. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Press·On Products, 39 Factory Rd., AddisQn, ilL 
Russelllnds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Seton Name Plate Co .. Inc., 592 Boulevard, New Have.n, CO.nn. 
3M Co., 3M Center, St. Paul, Minn. 
Topflight Corp., 160 E. 9th Ave., York, Pa. 
Tri·Point Inds., Inc., OneTeflon Way, Commack, N. Y. 
Westinghouse Electric Corp., Industrial Plastics Div., 

1585 Lebanon School Rd., W. Mifflin, Pa. 

TAPES. HEAT SHRINKABLE-SEE CAPS. 
FORMS & TAPES. HEAT SHRINKABLE 

TAPES. PAPER. PLASTIC. ETC. IFOR 
PUNCHING) 

Arvey Corp., 3500 N. Kimball Ave., Chicago, III. 
Bemis Company, inc., 800 Northstar Center, Minneapolis, Minn. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Maynard Plastics Inc., 49 Congress SI., Salem, Mass. 
Norton Coated Abrasive & Tape Div., Depl. 6875, Troy, N. Y. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 

TAPES. RECORDING. MAGNETIC (ALL TYPES) 
Mac Panel Co., Box 5021, High Point, N. C. 
RCA Elctrn. Components, 415 South 5th St .. Harrison, N. I. 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 
Sangamo Electric Co., P.O. Box 128, ·Pickens,S. C. 
Agla·Gevaert, Inc., 275 North St., Teterboro, N. J. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. Y. 
American Geloso Electronics Inc., 251 Park Ave. S., New York, N. Y. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Audio Devices, Inc., 235 East 42nd SI., New York, N. Y. 
Audio Instr. Co., Inc., 3ll Mountain Rd., Union City, N. J. 
Bell & Howel.1 Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Cassettes Unlimited, Corp., 200 Claremont Ave., New York, N. Y. 
Duotone Co., Inc., Box 814, S. Miami, Fla. 
Heitz, Karl, Inc., 979 Third Ave., New..'{ork, N. Y. 
Honeywell, Elctrn. Data Process. Div., 60 WalnutSt., Wellesley Hills, Mass. 
Kennedy Co., 540 W. Woodbury Rd., Altadena, Calif. 
Lash Labs., 6152 Mission Gorge Rd .. San Diego, Calif. 

. Memorex Corp., 1180 Shulman Ave., Santa Clara, Calif. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Recoton Corp., 46·23 Crane St., Long Island City, N. Y. 
Reeves Soundcraft, 15 Great Pasture Rd" Danbury, Conn. 
Stuart, Matthew & Co., 3650 Dyre Ave., Bronx, N. Y. 
Superscope, Inc., 8150 Vineland Ave., Sun Valley, Calil. 
Sylvania Electric Prod., Inc., Elclrn. Sys., 40 Sylvan Rd., Waltham, MasS. 
TDK Electronics Co., Ltd., 14-62 Chome Uchi·kanda, Chiyoda·ku, Tokyo, Japan 
Tally Corporation, 1310 Mercer SI., Seattle, Wash. 
Tape·Athon Corp., 523 $. Hindry Ave., Inglewood, Calif. 
Telephone Dynamics Corp., 1333 Newbridge Rd., N. Bellmore, N:Y. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
3M Co., 3M Center, St. Paul, Minn. 
Transcriber Co., Inc., Attleboro Industrial Pk., County 51., Attleboro, Mass. 
U.S. Magnetic Tape Co., Box 128, Huntley, III. 
Wabash Magnetics Inc., Box 708, Wabash, Ind. 

TAPE·T()'FILM TRANSFER EQUIP. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Stromberg Datagraphics, Inc., Box 2449, San Diego, Calif. 
Video Research Corp., 761 N. Washington St., Rockville, Md. 

TAPS-SEE DIES & TAPS 

TEACHING MACHINES 
Aullnstrs., Inc., 139-30 34th Rd., Flushing, N. Y. 
Elco Corp., Maryland Rd. & Computer Ave., Willow Growe, Pa. 
lulle Research Lab Inc., 211 W. tlst 51., New York, H. Y. .... p 1411 
Nippon Elec. Hew York Inc., 200 Park Ave., Hew York, N. Y. 
Non-Linear Systems, Inc., Box N, Del Mar, Calif. 
Varian Data Machines, 2122 Michelson Dr., Irvine, Calif. 
American Communications Corp., 178·15 Eveleth Rd.,Jamaica, N. Y. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Beltronix Systems Inc., 123. Marcus Blvd., Hauppauge, N. Y. 
Bolt Beranek & Newman, Inc., 2126 S. Lyon SI., Santa Ana, Calif. 
BUltek, Inc., Box 1677, Tulsa, Okla: 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chamberlain Mfg. Corp., 5740 N. Tripp Ave., Chicago, III. 
Cisin, H. G. Publisher, Oak La., Amaga~sett, N. Y. , 
EPEC Inds., Inc., New Bedford Industnal Park, New Bedford, Mass. 
High Voltage Engrg. Corp., S. Bedford SI., Burlington, Mass. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., 

2020 Oceanside Blvd., Oceanside, Cal. 
Jansen Eleclronics Mfg., Inc., 2233 University Ave., St. Paul, Minn. 
Unk Group, Singer·General PreciSion, Inc., Binghamton, N. Y. 
Mast Development Co., 2212 East 12th SI., Davenport, Iowa 
McElroy Elctrns. Corp., Fredonian SI., Shirley, Mass. 
Merchant, R. C. Co., ·Box 246, Carmel Valley, Calif. 
Miles Reproducer Co., Inc., 598 Broadway, New York,.N. Y. 
P & H ElectroniCS, 426 Columbia SI.,. Lafayette, Ind. 
P. M. & E. Electronics, I.nc., 10 Tripps Lane, East Providence, R. I. 
Pastoriza Div. Analog Devices, Inc., 22.1 Fifth St., Cambridge, Mass: 
R·Columbia Products Go., Inc., 200S St. JohnS Ave., Highland Park, III. 
Reflex Controls Corp., 15 SteparPI., Huntington Sta., N.Y. 
Research Engineering Div., 12 Manheim Rd., Essex Fells. N. J. 
Stark Electronic Instruments, Ltd., 180 Station St" Ajax, ant., Can. 
Sylvania Elec. PrOd., Inc., Comm. Elctrns. Div., Burlington Rd., Bedford, Mass. 
Telex Communications Div., 9600 Aldrich Ave.,S., MinneapoliS, Minn. 
Viewlex, Inc., Veterans Memorial Hwy. & Broadway, HOlbrook, N: Y. 
Visual Elctrn,. Corp .. 356 West 40th St.. New York. N: Y. 

Visual Elctns. Labs, 40 N. Daisy.Ave., Pasadena, Cal. 
Webster Electric Co., Inc., 1900 Clark St., Racine, Wisc. 

TECHNICAL BOOKS 
Philbrick/Nexus Research, 11 Allied. Dr. at Rte. 128, Dedham, Mass. 

p 539 
Pbilco(Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
American Radio Relay League, 225 Main St .. Newington, Conn. 
Barnes & Reinecke Inc., 351 E. Ohio St .. ChicaRo, III. . 
Beckman Inslrs., Inc., Scien.titic Instrs. Div., 2500H~rbor Blvd.,.Fullerton, Cal. 
Cisin, H. G. Publisher, Oak La., Amagansett, N. Y. 
D.A.TA, Inc., 32 Uncoln Ave., Orange, N. J. 
Derivation & Tabulation.Assocs., Inc., 32 Lincoln Ave., Orange, N. J. 
Editors & Engineeis, Bo~ 68003, New Augusta, Ind. 
Hayden Book Co., Inc., ll6 West 14th SI., New York, N.Y. 
Johnson Research Corp., 2099 New Hwy., Farmingdale, N. Y. 
Lockheed Electronics Co., Route 22, Watchung, N. J. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington, Pa. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Qualily Oocuments Co., 18 Hamilton St., Bound Brook, N. J. 
Rel·Qual Assocs., 18 Hamilton St., Bound Blook, N. J. 
Sams, H. W. & Co., Inc., 4300 West 62 SI., Indianapolis, Ind. 
Sands, L. G. & Assoes., Inc., 250 Park Ave., New York, N. Y. 
Supreme Publications, 1760 Balsam Rd., Highland Park, 111. 

TEES. COAXIAL 
ARRA, Inc., 15 Harold Ct, Bayshore, N. Y. p' 1646 
American Corp., 87 Rumford Ave .. Waltham, Mass. .. p B34 
Amphenol Rf Div., 33 E. franklin St., Danbory, Conn. 
Douglas Microwave Co., Railroad PI., Mamaroneck, H. Y. ...... p 1658 
E & M Laboratories, 5388 Sterling Center Dr., Westlake Village, Cal. 

p 1663 
Filmohm Diy., 31·11 41th Ave., Long Island Cily, N. Y. ........ p 1671 
Omni Spectra, Inc., 24600 Hallwood Ct, farmington, M~h. .... p 1690 
Premier. Microwave Corp., 35 New Broad St., Port Chester, H. Y. 
RLC Electronics Inc., 25 Martin PI., Port Chester, H. Y. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. 
Vector Industries, 821 San Anhnio Rd., Palo Alto, Calif. 
Weinschel Engrg. Co. Inc., P.O. Box 517, Gaithersburr, Md. 
Airtec Inc., 264 Columbus Ave., Roselie, N. J. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Astrolab, Inc., 4 McCandless SI., Linden, N. J. 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Coax Devices, Inc., Box 234·EEIM, Chelsea, Mass. 
Diamond Antenna & Microwave Corp., .35 River SI., Winchester, Mass. 
General Rf Fittings, Box 278, Port Salerno, Fla. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Guide Industries, Inc., ll855 Wicks SI., SUR Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y . 
Kevlin Mfg. Go., 26 Conn SI., Woburn, Mass. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. I. 
Mi·Kro Connectors Div., 40-09 21st St., Long Island City, N. Y. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Microwave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Nanosecond Systems, Inc., 176 Linwood Ave., Fairfield, Conn. 
Omega Labs., Inc., Haverhill SI., Rowley, Mass. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave., N. Haven, Conn. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Rohde & 'Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Sinclair Radio Labs, Ltd., 122 Rayelte Rd., Maple, Onl., Can. 
Telonic Engineering Co., Box 277, Laguna Beach, Calif. 
Trompeter Electronics, Inc., 8936 Comanche, Chatsworth, Calif. 
Victor, R. F. & Microwave Co., 38 W. Water. St., Wakefield, Mass. 

TEES. WAVEGUIDE 
ARRA, Inc., 15 Harold Ct., Bayshore, N. Y. .. . .. . p 1646 
Amperex Elclrn. Corp., 238 Duffy Ave., Hicksville, II. Y. 
Amphenol Rf Div., 33 E. Franklin St, Danbury, Conn. 
Douglas Microwave Co., Railroad PI.,Mamaroneck, N. Y. • . . . .. p 1658 
E & M Laboratories, 5388 Sterling Center Dr., WesUake Village, Cal. 

p 1663. 
OKI Elctrns. of America Inc., 500/51)6 S.E. 24th St., ft Lauderdale, Fla. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
RLC Electronics lric., 25 Martin PI.,.Port Chester, N. Y. 
Vector Industries, 821 San Antonio Rd., Palo Alto, Calif. 
Waveline Inc., BOI 118, WestCald\lell, H. I. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Airtron.Div., Litton Indostries, 200 E. Hanover Ave., Morris Plains, N. J. 
Allied Research & Engineering Co., 10300 Glasgow PI., Los Angeles, Calif. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Beckman Instrs., Inc., Elclrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calit 
CES Electronics, 2968 Ave. Z, Brooklyn, N. Y. 
Cardwell Condenser Corp., 80 E. Montauk Hwy., Lindenhurst, N. Y. 
Control Data Corp., 400 Border SI., East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River SI., Winchester, Mass. 
Electronic Specialty Co., COM. Div.,401 Watertown Rd.,- Thomaston, Conn. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale SI., CulVer Cily, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, fullerton, Cal. 
Kevlin Mfg. Co., 26 Conn St., Woburn, Mass. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp.; 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Microlab/FXR, 10 Microlab. Rd., Livingston, N. J. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
M~rowave Labs. of America, Box 13, Bay Sta., Brooklyn, N. Y. 
Miles Reproducer Co., Inc., .598 Broadway, New York, N. Y. 
Omega Labs., Inc., Haverhill St., Rowley, Mass .. 
RF Systems, Inc., 155 King Sl., Cohasset, Mass. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. . 



Somerset Radiation Lab., Inc., 2060 North 14th St., Arlington, Va. 
Victor, R. f. & Microwave Co., 38 W. Water St., Wakefield, Mass. 

TELEGRAPH KEYS-SEE KEYS. TELEGRAPH 

TELEMETERING INDICATORS-SEE 
ANALYZERS. TELEMETRIC DATA 

TELEMETERING SYSTEMS. ELECTRONIC-SEE 
COMM. SYSTEMS. TELEMETERING 

TELEMETERING TESTERS & CALIBRATORS 
Airpax Electronics, Inc., Seminole Div., Box 8488, Ft. L"derdale, fla. 
Astnldata, Inc., 240 E. Pal,is Rd., Anaheim, Calif. p 2789 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Dytronics Co., Inc., 4800 E"nswood Dr., Columbus, Ohio....... p 1367 
Electronic Development Corp., 423 W. Broadway, Boston, M,ss. 
General Electric Co., Elctm. Compo Sales Oper., 1 River Rd., SJ:henectady, N. Y. 
Helil Research Assocs., Inc., 8384 Hercules St. La Mesa. Calif. 
Philco/ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Powertec Div., 9168 DeSoto Ave., Chatsworth, Calif. 
Primo Co., Ltd., 1·25, 6-Chome, Mitaka·shi, TokYo, Japan 
Raven Electronic~ Inc., 101 W. Alameda Ave., Burbank, Calif. .. p 1705 
Singer Co., Instrumentation Div., 915 Pembroke St., Brid~eport, Conn. 

p 1486.1489 
Solid State Elctm. Corp., 15321 Rayen St, Sepulveda. Cal. 
Stellarmetrics, 416 E. Cota St., Santa Barbara, Cain. P 2794,2795 
Tempo Instr. Inc., L Bethpage R~, Plainview, N. Y. p 1053 
A & M Instrument, Inc., Community Dr., Great Neck, N. V. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. V. 
Advanced Measurement Instrs., Inc., 109 Dover St., Somerville, Mass. 
Advanced Technology Corp., 1495 Lincoln Way East, Chambersberi, Pa. 
Aeroscience Elctrns., Inc., BDK 29765, Atlanta, Ga. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Bristol Co., BDK 1790, Waterbury, Conn. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Delense Elctrns., Inc., Rockville, Md. 
Destron Co., 25914 Chalmette La., Rolling Hills Est, Calif. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
EMR Div., Box 223, Princeton, N. J. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
Elpac Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
Elpac Rf/Microwave, 18651 Von Karman Ave .. Irvine, Calif. 
Ericsson Centrum Inc., 16 E. 40th St., New York, N. V. 
General Devices Inc., P.O. Box 253, Princeton, N. J. 
Gulf Aerospace Corp., 5440 Alder, Houston, Tex. 
Gulton Inds., Inc., Data Sys. Div., 15000 Central, E., Albuquerque, N. M. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Industrial Electronetics Corp., 1363 S. Patrick Dr., Satellite Beach, fla. 
Lear Siegler. Inc., 3171 S. Bundy Dr., Santa Monica. Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. V. 
Mayberry Electronics C~, 543 W. Manchester Blvd .. InRlewood, Calif. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. V. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Microeom Corp., Horsham Valley Industrial Park, Horsham, Pa. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Monitor Systems Inc., 401 Commerce Dr .. fort WashinRton. Pa. 
Norden Div., United Aircraft Corp., Helen St., Norwalk, Conn. 
RC·95, Inc., 9 East 38th St., New York, N. V. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Calif. 
Seope, Inc .. 1860 Michael faraday Dr., Reston, Va. 
Son" Inc., 20 East Herman St., Philadelphia. Pa. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville, Ala. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton. Ohio 
TRf, Inc .. 5265 Port Royal Rd., Springfield, Va. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Telectro Systems Corp., 96·18 43rd Ave., Corona, N. V. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Video Research Corp., 761 N. Washinirton St., Rockville, Md. 

TELEMETRIC DATA ANALYZERS-SEE 
ANALYZERS. TELEMETRIC DATA 

TELEMETRY PREAMPLIFIERS-SEE 
PREAMPLIFIERS. TELEMETRY 

TELEPHONE, HANDSETS-SEE HANDSETS 

TELEPHONE SYSTEMS-SEE COMM. SYSTEMS. 
TELEPHONE 

TELEPHONES. SOUND POWERED-SEE 
COMM. SYSTEMS. TELEPHONE 

TELEPRINTER ERROR CORRECTION 
EQUIPMENT-SEE ERROR CORRECTION 
EQUIPMENT 

TELEPRINTERS 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Adtrol Electronics, Inc., 116 North 7th St., Philadelphia, Pa. 
Century Electronics & Instrs., Inc., Box C, Admiral Sta., Tulsa, Okla. 
Codamite, 1747KI W. Lincoln Ave., Anaheim, Cali1. 
Computronics Engrg. 4949 Hollywood Blvd., los Anieles, Calif. 
Connecticut Technical Corp., 3000 Main St., Hartlord, Conn. 
Datamark, Inc., Cantiague Rd .. Westbury, N. Y. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. V. 
Litton Inds., Inc., Datalog Div., 343 Sansome St., San francisco, Cal. 
Metro·Tel Corp., 409 [ail road Ave., Westbury, N. V. 
Notifier Co., 3700 North 56th St., Lincoln, Neb. 
Radio Corp. of America, Technical Prods. Service Dept, 

Cherry Hill Offices, Camden, N. J. 
Shepard Div., 480 Morris Ave., Summit, N. J. 
Telcolab Corp., 405 Lexington Ave., New York, N. V. 

Teletype Corp., 5555 Touhy Ave., Skokie, III. 
Trepac Corp. 01 Amer., 30 W. Hamilton Ave., Enilewood, N. J. 

TELETYPEWRITER TESTERS-SEE TESTERS. 
TELETYPEWRITER 

TELETYPEWRITERS & EQUIPMENT 
Iso·Switch Corp., 2955 Randolph St .. Costa Mesa, Calif. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. y, 
Boehme, H. 0., Inc., 200 Shames Dr., Westburv, N. V. 
Codamite, 1747Kl W. Lincoln Ave., Anaheim, Calif. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Electrocom Inds., 1105 N. Ironwood Dr .. South Bend, Ind. 
fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Information Instruments, Inc., 62 Enterprise Dr .. Ann Arbor, Mich. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. V. 
McElroy Elctrns. Corp., fredonian St., Shirley, Mass. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. V. 
Milgo Elctrn. Corp., 7620 NW. 36th Ave., Miami, fla. 
Omnitec Inc., Sub. Nytronics, Inc., 903 N. Second St., Phoenix, Ariz. 
Radio Corp. of America, Technical Prods. Service Dept., 

Cherry Hill Offices, Camden, N. J. 
Teletype Corp., 5555 Touhy Ave., Skokie, III. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 

TELEVISION EQUIPMENT-SEE ANTENNAS: 
CAMERAS: COILS: MONITORS: 
RECORDERS. VIDEO 

TELEVISION SYSTEMS. CLOSED-CIRCUIT 
Cohu Electronics Inc., BOI 623, San Diego, Calif. 
General Electric Co., Eletm. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Logic Science, Inc., B0110096, San Diego, Calif; 
Motorola Comm. & Eletrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Nippon Elec. New Vork Inc., 200 Park Ave., New York, N. Y. 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St., Chicago, III. 
Alcor, Inc., 215 S. Tioga St., Ithaca, N. V. 
American Communications Corp., 178-15 Eveleth Rd., Jamaica, N. V. 
American Systems, Inc., 13901 Saticoy St., Van Nuys, Calif. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Bionic Instruments, Inc., 221 Rock Hill Rd., Bala Cynwyd, Pa. 
810nder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Bludworth Marine Di,., 10 Adams Sf., linden, N. J. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Central Dynamics, Ltd., 147 Hymus Blvd., Pte. Claire, Que .. Canada 
Collins Radio Co., Dallas, Texas 
Colorado Video, Inc., Box 928, Boulder, Colo. 
Concord Electronics Corp., 1935 Armacost Ave., Los Angeles, Calif. 
Connecticut Consolidated Inds., Inc., 60 Cambridge St., Meriden, Conn. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Data Disc, Inc., Display Div., 2626 Hanover St, Palo Alto. Calif. 
Denson Electronics Corp., P.O. Box 122, Rockville, Conn. 
Dynair Elctrns., Inc., 6360 federal Blvd., San Diego, Calif. 
Electro·Ceramics, Box 15096, Salt Lake City, Utah 
Electro·Craft Corp., 1600 2nd St., S., Hopkins, Minn. 
Electronics Homes Co., 200 Claremont Ave., New York. N. V. 
fairchild Space & Defense Systems, 300 Robbins La., Syosset, N. V. 
GBC Closed Circuit Corp., 74 5th Ave., New York, N. V. 
GPL Television, Education & TraininR Prods. Group .. Pleasantville, N. Y. 
General Television Network, 901 Livernois Ave., ferndale, Mich. 
Geospace Elctrns. Div., 1 fairchild Ave., Plainview, N. V. 
Hamamatsu TV Co. Ltd., 1I26-Chino·cho" Hamamatsu City, 

Shizuoka Pret.,Japan' 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ITI Electronics Inc., 369 Lexington Ave .. Clifton, N. J. 
Integrated Elctrns. Corp., 900 Walt Whitman Rd .. Huntington Sta .. N. V. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica. Calif. 
Lear Sieiler, Inc .. Elctrn. Instr. Div., 714 N. Brookhurst SI.. Anaheim. Cal. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. V. 
Maryland Telecomm, 10534 York Rd., Cockeysville, Md. 
Massey Dickinson Co., Inc., 9·11 Elm St .. Saxonville, Mass. 
Micro·Link Systems, 19 Wartburg Ave., Copiague, N. V. 
Multi Media Engrg., Inc., 2385 Lewis Ave .. Rockville, Md. 
Nelson·Hershfield Electronics, 1848 W. Campbell Ave., Phoenix. Ariz. 
Packard Belll1ctrn., Lawrence & Arnold Drs., Newbury Pk .. Calil. 
Philips Broadcast Equip. Corp., 11 Park PI., Paramus, N. J. 
Radio Communication Co., 1020 E. Land PI .. Milwaukee, Wisc. 
RCA, Defense Elctrn. Prods .. Marne Hwy., Morristown. N. J. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts .. Camden, N. J. 
Radio Corp. of America, Technical Prods. Service Deot., 

Cherry Hill Offices, Camden, N. J. 
Riker Video, 100 Parkway Dr., S., HauppauRe, N. V. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Shibaden Corp. of America, 58·25 Brooklyn·Queens [XOWy .. Woodside. N. V. 
Spencer·Kennedy Labs., Inc., 1320 Soldiers field Rd .. Boston. Mass. 
Surface Conduction, Inc., 1501 Broadway, New York, N. V. 
Sylvania Elec. Prod., Inc., Comm. Elctrns. Div., BurlinRton Rd., Bedford, Mass. 
Systems Res. Labs, Inc., 7001 Indian Ripple Rd., Dayton, Ohio 
Tech·Master Corp .. 633·33 98 PI .. forest Hills, N. V. 
Technical Material Corp., Box 142, Mamaroneck, N. V. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calil. 
Teletronics, Inc., 760 N. Main St., Orange, Calif. 
Thomson Elee. Co., Inc., 50 Rockeleller Plaza, New York. N. V. 
Transvac ElectroniCS, 270 Newtown Rd., Plainview, N. V. 
Ultra Audio Products, Box 921, Beverly Hills, Calif. 
Unimetrics, Inc., 39 Werman Ct., Plainview, N. V. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Wald Sound, 11131 Dora St., Sun Valley, Calif. 
Western Elelrn. Inds .. 72 N. Broadway, Yonkers, N. V. 
Westinghouse Elec. Corp., 7800 Susquehanna St., Pittsburgh, Pa. 
Winegard Co .. 3000 Kirkwood St., Burlington, Iowa 

TEMPERATURE CONTROLS-SEE CONTROLS. 
TEMPERATURE 

TERMINAL EQUIPMENT. DIGITAL 

TEMPERATURE INDICATORS-SEE METERS. 
TEMPERATURE 

TEMPERATURE SENSORS-SEE TRANSDUCERS. 
TEMPERATURE 

TEMPLATES. DRAFTING-SEE DRAFTING 
EQUIPMENT 

TEMPO REGULATORS-SEE REGULATORS. 
PITCH & TEMPO 

TENSILE TESTERS-SEE TESTERS. MATERIAL 

TERMINAL BLOCKS-SEE BLOCKS. TERMINAL 

TERMINAL BOARDS-SEE BOARDS. 
TERMINAL 

TERMINAL BOARDS. PREPUNCHED 
Accurate Electronics Corp., Box 935J, Elyria, Ohio .... P 832 
Interswiteh, 770 Airport Blvd., Burlingame, Cal. 
National Tel·Tronies Corp., 56 SI. Casimir Ave., Yonkers, N. Y. p 928 
Show. Musen Kogyo Co., Ltd., 5-5, B-chome, Togoshi, Shina~awa·ku, Tokyo, 

Japan 
Smith, H. N., Inc., B12 Snediker Ave., Brooklyn, N, Y. 
Vector Electronic Co. Inc., 12460 Gladstone Ave .. Sylmar, Cal. p 1006 
Vero Electronics Inc., 176 Central Ave., farmingdale, N. y, p 595 
Aracon Electronics, 344 East 49th St., New York, N. V. 
Brandywine fibre Prods. Co., 1501 Popular St., Wilmington, Dela. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calil. 
Continental Rubber Works, Sub. Continental Copper & Steel, Erie, Pa. 
D·Cemeo, 3200 N. San fernando Blvd., Burbank, Calif. 
Electri·Wire Assemblies Co., Inc., 700 W. Virginia St., Milwaukee, Wisc. 
Electrical Ihsulation Co., Inc., 1245 Marconi Blvd., Copiague, N. V. 
fabritron, Inc., 11650 Genesee St., Alden, N. V. 
fansteel Inc., One Tantalum PI., N. Chicago, III. 
Friden Inc., 2350 Washington Ave., San Leandro, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Industrial Electronic Hardware Corp., 109 Prince St., New York, N. V. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. V. 
litton Inds., USECO Div., 13536 Satieoy St., Van Nuys, Calif. 
Lockhart Industries, Inc., 15707 Texaco Ave., Paramount, Calif. 
Long, T. J., Inc., 215 Stonehinge La., Carle Place, N. V. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. V. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Spaulding fibre Co., Inc., 310 Wheeler St., Tonawanda, N. V. 
Synthane Corp., 12 River Rd., Oaks, Pa. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys, Calif. 

TERMINAL EQUIPMENT. DIGITAL 
Astrodata, Inc" 240 E. Pal,is Rd., Anaheim, Cal~, .... p 764. 1017 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Digitallnstr~, Inc., 13735 Victory Blvd., Van Nuys, Calif. .... P 778 
Interstate Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. p 1411 
Iso·Switch Corp., 2955 Randolph St., Costa Mesa, Calil. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N, y, 
Philco/ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Tektronil, Inc., Box 500, Beaverton, Ore. 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. V .. 
Towson Labs Inc., 1400 Taylor Ave., Baltimore, Md. . ....... . 
Transistor Electronics Corp., Box 6191, MinneapOliS, Minn. .. 
A. C. Electronics Co., 11766 W. Pico Blvd., Los Angeles, Calif. 
Aeroscience Elctrns., Inc., Box 29765, Atlanta, Ga. 
Aoolied Peripheral Sys., Inc., 7120 Harwin, Houston, Tex. 
Ark·Les Switch Corp., 51 Water Street, Watertown, Mass. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Clary Corp., 320 W. Clary Ave., San Gabriel, Calil. 
Cod,x Corp., 222 Arsenal St., Watertown, Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 

p 800 

p 757 
P 807 
p 804 

Communication Systems Corp., 8100 N. LehiRh Ave .. Morton Grove. III. 
Computer Prods. Int'!., Inc., 3444 De La Cruz Blvd., Santa Clara, Cal. 
Computer Test Corp., 3 Computer Dr., Cherry Hill, N. J. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Datamark, Inc., Cantiague Rd., Westbury, N. V. 
Demex, Inc., 2130 Jefferson, Kansas City, Mo. 
Di/An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Electrocom Inds., 1105 N. Ironwood Dr., South 8end, Ind. 
Electronic Ideas, Inc., Box 137, Wyncote, Pa. 
Formulabs Industrial Inks, Inc., 529W. fourth Ave., Escondido, Calif. 
General Elec. Co., 4000 N. W. 39th Expwy:, Oklahoma City, Okla. 
Geospace Elctrns. Div., 1 fairchild Ave., Plainview, N. V. 
Gleason·Avery Co., Auburn, N. V. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Eletm. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircralt Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Instrumentation TechnoloiY Corp., 18811 Naoa St .. Northridge. Calif. 
Invac Corp., 26 fox Rd., Waltham, Mass. 
Measurement TechnoloRY Corp., 7124 Owensmouth Ave .. CanoRa Park. Cal. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Northern Radio Co., Inc., 143 West 22nd St., New York, N. V. 
Olivetti Underwood Corp., One Park Ave., New York, N. V. 
Potter Instrument Co., Inc., E. Bethpage Rd., Plainview, N. V. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Republic Corp., 9754 Deering Aue., Chatsworth, Calif. 
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Sigma Sys, COrP:,)7~ oak Lawn Ave., Dallas,. Tex. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltliam, Mass. 
Teledala, Inc., 98-05 217th St., Queens Village, N. Y. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. ' I 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Eni!lewood, N. J. 
Tr;.State E1ctrns. Corp., Broadway & Jefferson SIs., Camden, N. J. 
Western Telernatic, Inc" 5507 Peck Rd., Arcatiia, Calif. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 
Zehntel, Inc" 1450-6th' St., Berl<eley, Calif. • 

TERMINAL. STRIPS-SEE STRIPS. TERMINAL 

TERMINALS. FEEDTHRU 
AaIraIt Electmics COI'p., Box 935J, Elyria, O~o p 832 
AIIIIicaII WI Corp., CbuwI BItd. & Mflrs. Rd., CllattallDap, Tlnn. 
Art Wiil • SlUlpI. CI., 28 Boyden PL,Nmrk, N. J. 
Allee COl',., 2 Lowell AD., Winchester, Mass. 
Aupt lie., 38 pmy An. AUlllloro, Mass. 
Batie ClraJlicslae., 221 SeYenih AD., Hadorae, N. J. .... ,. P 1577 
COICOI'd Elactr6lies Carp., 37 Great JoDeS St, New YOlk, R. Y. p 890 
lIaIIum EIctrDs. & Cable COIp., 2380 Hoffllan St, Bnnx. N. Y. 
ElacIlIIIIc llllilill COIp., 44 CbIrcla St., Pawlleke!, R. I. . •••• , P 901 
FIIIiII Corp., _ FlI'IIView Ave" ·Clilclanati, 0fIi0 ...•.•.•..• P 902 
GT I Carparaiiln, 310 Cklstnat St, Malllnle, PI. ......... P 1218 
HeIIIroIIcs Clrp., 91& Mccarter "",., Newuk, H. J. 
JaD llanlwaro MIl. Co. Inc., 41~1 31th St, 1.1111 Island City, It T. 
lHason, t f., Co., 1923 10th Ave., S.W., WIleCl, Minn. . • ••. 'p 913 
IIaIct MIl. Ct. Iac., 51511 W. RoisiYell Rd., Chicqo, HI. 
IIiIIII, JamIS, Mfg. Co. Inc., 150 Excla.1 St, Malden, Mass. 
I .... Preds. Co. 5224 KatrI.1 AD. fllWners Grove, ID. 
National Tlf.Tronics Corp., 5& St Casimir Ave., Yonkers, It T. ., p 928 
PosiIlenlc Indt., lac., 190& S. Stewart, Sprillfilld, Mo. 
Preclsltlilalal Prods. Ce., 41 Ekn St, Stanellam, Mass. • • . • P 976 
SIIIactro Carp., 225 HOJ! St, Mlmar.leek, N. Y; ........• ,.. P 987 
SJau., H. H., 1IIc., 812 Snedlbr Ave., BroDldJn, It Y. , p 995 
SIIrIlqlnstr., 18 t Second St, Mlnaola, N. Y. 
Till .. Clrp., leadl.., HIli, lImblrtvUIe, N. I. 
Torwlco Electrollics, Inc., HIe. 10, Lakewood, M. I. 
U. S. TIIIIIfIII/$ Ilc. 15112 Camarp Rd., CllcinDlti, Oklo ...... p 1002 
UnItU Prods. Ct., 451 S. Jarmon St, Oro.-, H. J. 
V.ctor Ellctronic Co. Inc., 12410 GIIIIstoaa All., Sylmar, Cal. 
Abacus Electronics Cup., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
AlI!Detai Screw ProdS. Co., In~, 821 Stewart Ave., Garden City, N. Y. 
Aracon Electronics, 344 East 49th St, New York, N. Y. 
Ark,Les SwHch COIp., 51 Water Street Watertown, Mass. 
Armel Eleclronics Inc., lool-75th St., N. Bergen, N. J .. 
Berg Electronics, Inc., York Expwy., New Cumberlaqd, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blinn, Delbert Co., Box 2007, Pomona, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge. Mass. 
Cary Instruments, 2724 So. Peck Rd., Monrovia, Calif. 
Ceramaseal, In~, Box 25, New Lebanon Ctr., N. Y. 
Ceramics International Div., 39 Siding PI., Mahwah, N. J. 
Chemelec Products Inc" 8 Fellowship Rd., Cherry Hill, N. J. 
COOlS PDIC8lain Co., 600 Ninth St., Golden. Colo. 
Curtis Develop. & Mfg. Co., 3278 N. 33rd St, Milwaukee. Wise. 
D-Cemeo, 3200 N. San Fernando Blvd., Burbank. Calif. ' 
Daviea Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Dixon Corp., Melacom Ave., Bristol, R. I. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electricallnds., 691 Central Ave., Murray Hill, N. J. 
Electronic Seals Co., InC., 13766 Saticoy St, Van Nuys, cain. 
Ereona Corp., 2121 Bellmore Ave., BelimorQ, N . .Y. 
Federal S~rew Prods., Inc., 3917 N •. Kedzie Ave., Chicago, III. 
Gemp Terminals, Inc., 20 WoodwDlth Ave., Yonkers, N. Y. 
General Mfg. Co., 724 Ruberta Ave., Glendale, Cain. 
General Staple Co., 28 East 22nd St, New York, N. Y. 
Glass Beads Co., Ceramic Products Div., Latrobe, Pa. 
Glasseal Pr1Ids. Co., Inc., 725 Commerce Rd., Linden, N. J. 
Glaason-Avery Co., Auburn, N. Y. 
Goe Engineering Co., 250 South 9th St., City of Industry, Calif. 
Great Eastern Metal Prod. Co., 22 Woodworth Ave., Yonkers, N. V. 
Henry & Thom.s, Ltd., Yeo St., London E. 3, England 
Heyman Mfg. Co" East Michipn Ave., Kenilworth, N. I. 
H!-Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Hughes' Aircraft, 'Aerospace Gp., CenUnela Ave. & Teale St, Culver City, Cal. 
lsotronics, Inc., 12 CoRIn Ave., New Bedford. Mass. 
Japan Vacuum Engrg. Co. Ltd., I, I-Chome, Kyobashi, Chuo-Ku, Tokvo. JIP. 
Javex E1ctrns., 9509 Oak Glen Rd., Cherry Va!ley, Calif. 
lones, H., Electronics. 3086 N. lima st, Burbank, Cal. . 
Keystone Elclms. Corp., 49 Bleeker St" New York, N. Y. 
Litton Inds., USECO Div., 13536 Satieoy St, van Nuys, Calif. 
Lundey Associates, Inc., 694 Main St, Waltham, Mess. 
Maryland Lava Co., Inc., P.O. Box 527, Dept EEM. Bel Air, Md. 
Microdot Inc., 220 Pasadena Ave.; S. Pasadena, Cal. ' 
Nanmac Corp., 9 Mayhew Rd., Framingham, Mass. 
National Connector Carp., Science Industry Ctr., Minneapol~, Minn. 
Norrich Plastics Corp., 206 Babylon Tpke ... Roosevelt, N. Y. 
Physical Sciences Corp., 312-314 E. live Oak Ave., Arcedia. Cain. 
Positive Connector, 304 Seymour Ave., Darby, Conn. 
Pylon Co., Inc., 51 Newcomb St., Attleboro, Mass. 
Rostone COIp., Route 52S.; Lafayette, Ind. . 
Silicone Seals, Inc., 3694 Milwaukee Ave" Chicago, III. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Staffallinc., 7 Woodland St, Providence, R. I. 
Teale Machine Co., Inc., Box 936, Rochester, N. Y. 
3M Co., 3M Center, StPauI, Minn. . 
Tinnerman Prods., Inc., Box 66l!8, Cleveland, Ohio 
Torwieo Electronics, Inc., HIe. 70, Lakewood, N. J. 
Tri,J>oint Inds., Inc., one Teflon Way, Commack, N. y, 
TrfState Elclms. Corp.,' Broadway & Je«erson SIs., Camden, N. J. 
TrHech of Aorida, Inc., 3190 Tyrone Blvd. Box 12729, St: PatersburR. Aa. 
USECO Div., Uttoolndustries, 13536 Satitoy .st., Van Nuys, Calif. . 
Vacuum Ceramics, Inc., 15 East Main St., Cary, III. ' 
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VerHron West Inc., 20245 SunburstSt., Chatsworth, Calff. 
Whitso, Inc" 9330 Byron St" Schiller Park,. III. 
Zierick Mfg. Corp., Radio Clrcle, Mt Kisco, N. Y. 

TERMINALS. FERRULE. CABL~END 
AMP Ineerp.rated, Bu 3808, Harrisblr(, PI. 
Burm/J Corp8ll!1on, Rlcbanls Ave., NorwIIik, CORL •.•..•• p 884,88S 
Berg Electronics, Inc., York Expwy.,. New Cumberland, PI. 
Ceramics International Div., 39 Siding PI .• Mahwah. N. J. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
General Staple Co., 28 East ~nd .St., New York, N, Y. 
Mi-Kro Connectors Div., 40'()9 21st St., lonR Island City, No Y. 
Molecu·Wire Corp., Box 495, farmingdale, N, I. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 

TERMINALS. HERMETIC-SEE TERMINALS 
(AS . MODIFIED} . . 

TERMINALS. LUG 
AMP Incorplratad, Bu _,. Harrl$burr; Po. 
Accurate Electronics COIp., Box 9351, Elyria, O_i. p 832 
Allerican Lava Carp. Chllokel Blyd. & Milts. Rd., CbattanOlIl, Tann. 
Bachanan Electriesl Products Carp. 10&5 Floral AYe., Union, N. J. P 878 
BIrndy Carplration. iuchanls AVI., Nlrwalk, Clnn. ••.•..•..• P 885 
Cimll COIIP. Clrp., ~nta BarlIaro Airport, Goleta, Calff. ..... p t 319 
Canconl E1ectr •• 1cs Corp., 31 Great lanls St, Naw York, N. Y. P 890,891 
Osburn Elclrns •• Cable Carp. 2310 Hulimaa St, Bronx, N. Y. 
Electronic IIoldlq Corp., 44 Church St, Pllltuckat, R.I. 
ac Electronics, DiptllJ.l, 400 S._n St, Rockfonl, 10.. • • P 903 
Genlral Electric Ct., E/cIrtI. CIllp.Salu·Oplr., 1 RiYII.d.,Schalecla~, N. Y. 
lCD/Rally, 1015 CorpDlltion WIlY, Palo Alto; cain. 
Jackson BraL (Landoa) Ltd., 25& Broadway, Maw York, N. Y. 
IIIIcI MIg. C .. lne., 5150 W. Roamllt Rd., CblcalO, HI. ....•. P 919 
National Tel·Tranies COIp., 5& St .Caslinir A ... , Yonkers, N. Y. 
Palllfu~ Corp.,-11301 Rldplen' AD., Jinle; PIrk, III. . 
Pomana Electronics Co. lac., 1500 t 9th St, PomOla, Cal". .• P 941 
Pmlslal Metal Prods. Co., 41 Elm St., Stoaeball, Mass. 
SeaIectro Corp" 225 HIJ! St, MlnwlDeck. M. Y. .. .. .. .. .. . P 987 
Sflowa MUnl KlIII Co" Ltd" Sli, &.choma, Tamlli. Shinarm.fl .. ToQu, 

Japan .......................................... P 2776 
Smith, H. H., Inc., 812 SIIdlker AD., BrOOl!yD; N. Y •. , . . . • . P 993,995 
Taurus Corp., Acsde.., HiD, LamkartvlHe, N. J. 
U. S. Tumlnals lee., 15112 Camarp Rd., Cincinnati, Oblo .. ,... P 1002 
United Prods. Co. 451 S. Jellllson St, illllIP, N. J. 
Vector E1eclronic Co. Inc., 124&0 Gladstone AIt./SYlmar, Cal. 
WaIdoIII Ellnics, Inc. 4833 West 53n/ St,Chicu., IlL 
ACI Incorporated, 206 Industrial Cit., Princeton, N.l 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
Allmetal Screw Prods. Co., Inc •• 821 stewart Ave;, Girden City, N. Y. 
Amalom Elctrn. Hardware Co., 81 Rockdale Ave., Naw Rochelle, N. Y. 
Ark·Les Switch Corp., 51 Water Street, Watertown, Mass. 
Auto-Swage Products, Inc., 502 River Rd., .Shelton, Conn. 
Berg Electronics. Inc., York Expwy., New eu~erland, Pa. 
Bimbach Co. Inc., 177 Hans. Ave.; Freeport. N. y. 
Blinn, Delbert Co.LBox 2007, Pomona, Calff. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Cambridge Thermionic Corp., 0145 Concord Ave .• Cambridge, Mass. 
Carol Cable Co., Box 68, Pawtucket R. I. 
Cole-Hersee Co., 20 Old ColonY, Ave., S. Boston, Mass. 
!).Cemeo, 3200 ,N. San Fernando Blvd., Burbank. Calif. 
Oante Electric Mfg. Co., Bantam, Conn. 
ETC, Inc., 990 East fiT. St., Cleveland, Ohio 
[by Sales. Co., 148.()5 Archer Ave., Jamaica, N. Y. 
Electric Terminal Corp., Drawer E. Pilgrim~Sta., Warwick, R. I. 
Ereona Corp .• 2121 Bellmore Ave., Bellmore, N. Y. 
Federal Screw Prods."Inc., 3917 N. Kedzie Ave., ChlcaltO, III. 
Gemp Terminals. Inc., 20 Woodworth Ave., Yonkers, N. Y. 
Genarol Mfg. Co., 724 Ruberta Ave., Glendale. Cal~. 
General Staple Co., 28 East 22nd St., New Yorl<, N. Y. 
Great Eastern Metal Prod. Co., 22 Woodworth Ave., Yonkers. N. Y. 
H & S Wire Cutting Service, Inc.,42 East 12th St., New York, N. Y. 
Henry & Thomas, ltd.,. Yeo St, London E. 3, England 
Hobson Bros •• Inc., 4940 W. lawrence Ave" Chicago, III. 
Homngsworth Solderiess Terminal Co., Box 430, Phoenixville, Pa. 
Industrial Electronic Hardware Corp., 109 Prince St, New York, N. Y. 
Jan Engrg., 2018 Pica Blvd., Santa Monica, Calif. 
Jones. H .• Electronics, 3086 N. lima St, Burbank, Cal. 
Kent Corp" 169 Lake St., Mundelein, III. 
Keystone E1ctrns. CD/P., 49 Bleeker St. New YOlk, N. Y. 
Kolton E1ec. MIg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
litton Inds .• USECO Div., 13536 Saticoy St., Van Nuys, Calif; 
Mi.J<ro Connectors Div., 4{).()9 21st St, lonR Island City. N. Y. 
Molecu·Wire Corp." Box 4.95, farmingdale, N. I. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Network Industries, Inc., Box 397, Bayonne, N. J. 

( Norrich Plastics Corp., 206 Babylon Tpke:, Roosevelt, N. Y. 
. PanrHInion Elec., A Teledyne Co., Box 723, Edinboro, Pa. 

Parmonlte Mfg. Co., 910 W. Jackson Blvd., ChlcaRo, III. 
Phil more MI~ Co., Inc., 13O.()1 Jamaica Ave., Richmond Hill, N. Y. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Shakeproof Div., St. Charles Rd., Elgin, III. 
Sjoberg, C., & Son, Inc., 415 Station St, Cranston, R.I. 
Stimpson Co., Inc., 74 Franklin Ave., Brooklyn, N. Y. 
Teale Machine Co., Inc., Box 936, Rochester, N. Y. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. J. 
Tri-State E1ctrns, Corp., Broadway & Jefferson SIs" Camden. N. J. 
usrco Div., litton Industries, 13536 Salicoy St., Van Nuys, Calif. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
W & M Mfg. Corp., 187 Lafayette St., New York,N. Y. 
Whitaker Cable Corp., 1301 Burlington St., N. Kensas City, Mo. 
Zierlck Mfg. Corp., Radio Circle, Mt, Kiseo, N. Y. 

TERMINALS. MINIATURE & SUBMINIATURE 
AMPllcorp8ll!ed, Bu 38Qf, Hallisbur(, PI. . 
Accurate EI_nies Corp., Box 935J, Elyria, Ohie' •••.••••.. P 832 
AmericaD Lan Cor,., Charokee B1Yd. & Mflrs. Ii, Chattanaop, Tenn. 
ArtW.irl ..... In, Co., ~8BDYIi,ln PI., Mewark. M. J. ' 
Auaat lac., 38 Pany AD., Attlebaro, 11111. 

CIICDId EleCtrenies Corp., 31 Great JOH,S'St, ... YOlk, It T. P 890,891 
DIIiIam EIcIns. &,Cablo Cerp., 2380 Hoffman St, Broil, N. Y. 

~ Elca Corp., MarYland Rd. & Colll/luter Ave" W'd/ow Grove, PI. 
Eleclnnic "ldill Cer" 44 Clurch St,Pawtacke~ R. L . • . . •• • P 901 
GT I Carporatlen, 310 CusteDt St, MeadYllI, PI. .. ;...... P 1218 
GrayitUl Inc., 5&B HII~ AD. La Gl'IIIla, II ......... ,.... P 2727 
Jackson Bros. (loIIdln) Ltd., 25& Bl'1IIIdway, ... YOlk, It Y. ., _ P 1173 
Maltl MIg. Co.lac., 5150 W. 10lsmlt Rd., Chlcqo, 10. ..... P 919 
MOlen, James, Ifg. Ce. Iac., 150 be".e St, MaIdel, Mass. . 
Malex ProdL C .. 5224 )latrine AD., Downers GrtYI, HI. 
Matinll TeHronies Corp., 5& St casimir An., fankers, It Y. .. P 928 
PasItroaJc Inn. fIIc. 1101 S. simrt. S ... llIIfIeld, 10. ' 
Preelsill Ialal Pradl. Ct., 41 Eill St,.Stanellam, Mast. .. , • P 976 
Roblusan.flultJll, lie., BOO E. 11th St.. Hew Albalf,liUI. ';..... P 977 
SIIIiactro Corp. 225 HOJ! St, Mamaroneck. M. f. .......... .. p987 
Sntb, H. B., Inc., 812 Snedlker Ave., Broeklyll, M. Y., . . • . . P 993, 995 
Tentll CIIIJ., AcaIIe., lUI, La.bertvUle, It J. 
U. S. Tarllllaalsloc.,15112 Carlarp Rd., Cincinnati, Ohle .....• P 1002 
U.iIBd Prods. Co. 451 S. Jlllllson St, DrenaN. J. 
Vector Electrtnic Co. lac., 124&0 Gladstone AD., SJ/mar, Cal. •• P 1006 
Varo Electronics Inc. 118 Central Aft., farmiDdall, It T. ..•. p' 595 
ACI Incorporated, 206 Industrial Ctr., Princeton, N. J. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
A1lmetal Screw Prods. Co" Inc., 821 Stewart Ave., Garden City, N. Y. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave .• New Rochelle, N. Y. 
Arlcon Electronics, 344 East 49th St, New York,N. Y. 
Ark.f.es Switch Corp" 51 Water Street, Watertown. Mass. 
Armal Electronics Inc., 160H5th St, N. Bergen, N. J. 
Auto.swaga Products, Inc., 502 River Rd., Shelton, Conn. 
Beaa Chain Mfg. Co .• 110 Mountain Grove St, BridReport. Conn. 
BII8 E1eclronics, Inc., York Expwy., New Cumberland, Pa. 
BirDbach Co. Inc" 177 Hanse Ave. Freeport. N. Y. 
Blinn, Delbert Co., Box 2007, Pomona, Calif. 
Cambridge Thermionic CD/P., 445 Concord Ave., Cambridge, Mass. 
Curtis Develop. & Mfg. Co" 3278 N. 33n1 St" Milwaukee, Wisc. 
Jl.Cemco, 3200 N. San Fernando Blvd" Burbank, cain. 
ETC, Inc., 990 East 67 St, Cleveland, Ohio 
Eby Sales Co., 14&05 Archer Ave., Jamaica, N. Y. 
Emporium Specialties, Inc., 2800 East 1I6th St, Cleveland, Ohio 
Ertona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., ChicaRo, III. 
General Mfg. Co., 124 Ruberta Ave., Glendaie, Cain. 
General Stapla Co., 28 East 22nd St, New York, N. Y. , 
Goo Engineering Co., 25(1 South 9th St., City of Industry, Calif. 
Hel~Coil Corp., Shelter Rock La., Danbury, Conn. 
Henry & Thomas, ltd., Yeo,St., London E. 3, England 
Holmberg, Inc., 20 Melville Park Rd., Melville, N. V. 
Hydro Molding Co., Inc., Plattsburgh, N, .Y. 
Jan Engrg., 2018 Plco Blvd., Santa Monica, Calif. 
Javax.Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Jones, H., Electronics, 3086 N. lima St, Burbank. Cal. 
Keystone E1ctrns. Corp" 49 Bleeker St., New York. N. Y. 
litton Inds., USECO Div., 13536 Satieoy St, Van Nuys, Calif. 
Lundey Associates, Inc., 694 Main St, WaHham, Mass. 
Mi-Kro CoMectors DiY., 40-09 21st St., LonR Is/and City, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. . 
Moleeu-Wire Corp., Box 495, Farmingdale, N . .J. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Horrich Plastics Corp'LiDS Babylon Tpke., Roosevelt, N. y_ 
Painton & Co" Ltd., Bembridge Dr., J<lllRSthD/Pe, NorthalDDton. EnR. 

,.,Penn.tJnion Elee., A Teledyne Co., Box 723, Edinboro, Pa. 
Parmonite Mig. Co., 910 W. Jackson Bl'ld., ChiC8!O, III. 
Physical Sciences Corp., 312·314 E. ~ive Oak Ave" Arcadia, Calif. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Pylon Co., Inc., 51 Newcomb.St., Attleboro,Mass. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 
Rayclad Tubes, Inc., 300 Constitution Dr., Menlo Park, Calif. 
Sjoberg, C., & Son, Inc., 415 Station St, Cranston, R. I. 
Steffallinc., 7 Woodland St., Providence, R. I. 
Tr~State Elctrns. Corp., Broadway & lefferson Sts., Camden, N. J. 
Trl·Tech of Florida, Inc" 3190 Tyrone Blvd. Box 12729, St PetersburR. Fla. 
USECO Div., litton Industries, 13536 Satieoy St., Van Nuys. Calif. 
Verilron West Inc., 20245 Sunburst St, Chatsworth. Cain. 
Whitaker Cable Corp:, 1301 Burlington St., N. Kansas City, Mo. 
Zierick Mfg. Corp., Radio Circle, Mt Kisco, N. Y. 

TERMINALS. PRINTED CIRCUli. BOARD 
AMP Incorporated, Bex 3&0&, Harrllburl,Pa. 
Accurate ElBC\tIalcl Corp., Box 935J; [~ria, O~io p 832 
Allerlcan laYa Corp., ClIarokaa Blvd. & MIlts. Rd., Chattanooga,Tenn. 
Barnel Carp., 24 N. Lallmma AD., LansdOWlll, Pa. 
Cencor~ Electrlinlcs CotJ., 31 Great 100as St .. Mew Yerl!, N. Y. p 891 
lIaIIuro Elctras. & Ca~la Corp., 23&0 Heffman St. "'enx, N. T.. p 2935 

• Eleo Corp, Maryllnd Rd. & Co.pUler Ave., WII •• Grl", PI. 
Electrtlic MoI.1q CIII/I., 44 C~urc~ St, PaWIuckeI, R. I, ••.• " p 901 
IBM Clr .. , lid. Prodl. Mltr.. ·DeDt. EEM, 1211 AD. If Allericas. 

NewYlrI!. N. T. 
Maleo MIg. Ce. IIC., 5150 W. Rooseillt Rd.. Ch", III. ,.'",. p 919 
Me/ax Prods. Ct., 5224 katrine AD., Downer, Goo, III. 
Nationel Te~Trenlcs Corp., 5& St Cuimir AD., Ylnkers, N. Y •. , p 928 
mce/Ford COI'P. C & TlopSl$., p~nllle/phia, PI. 
Pasitrooic Indt. Inc., 1901 S. Stewart. SDrllllfiald. Mo. 
Precisian MltaI Prods.. CI., 41 Elm St,SIJneham, MlSL .. .. P 976' 
RIss, MIlton C .. 511 $eellld Sl PIlle, SOathallptol, PI. 
Sealaclrl Corp., 225 HOJ! St, Mamaroneck, N. Y. .' .•.. '. . ... . 
U. S. TlrIIIlnelllnc., 15112 £amari' Rd., Cincinnati, Ohio ..... . 
Vectar Eleclrlnic Co. lee. 12410 Gladstlne AD., SJ/mar, Cal. .. 
VIIO ElecIroDics Inc., 118 Ce~ AD., fannlnidale,lt Y •. , •. 
Vlrtfail Pallll Cerp., Box 11118, WlYlllSflerl, YL 
ACllneorporated, 206 Industrial Ctr., Princeton, N. J. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferri, N. Y. 
Auto.swage Products, Inc., 502 River Rd., SIIelton, Conn. 
Beaa Chain MfR. Co., 110 Mountain GroveSt, BridReport, Conq. 
Berg Electronics, Inc., York ExpWY., New Cumberland, Pa. 
Birnbach Co. Inc" In Hanse Ave., Freeport N. Y. ' . 
Cainbridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Curtis Develop. & Mfg. Co., 3278 N. 33rd St, Milwaukee. Wisc. 

! ,D-Cemco, 3200 N. San Fernando Blvd .• Burbank, Calif. 
Generol Circuits, Inc., 95lilt. Read Blvd., Rochester. No Y. 

P 987 , 
P 1002 
p 1006 
P 595 



General Mfg. Co., 724 Ruberta Ave., Glendale, Calif. 
Goe Engineering Co., 250 South 9th St., City of Industry, Calif. 
HMW Enterprises, Inc., 15 Walnut St., Sleeiton, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Hughes Air,craft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Jones, H., Electronics, 3086 N. Lima St., Burbank, Cal. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. V. 
Litton Inds., USECO Div., 13536 Satieoy St., Van Nuys, Calif. 
Mi·Kro Connectors Div., 40·09 21st St., Long Island City, N. V. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. V. 
Permonite Mfg. Co., 910 W. Jackson Blvd., ChicaRo, III. 
Posilive Connector, 304 Seymour Ave., Derby, Conn. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 
Rayclad Tubes, Inc., 300 Constitution Dr., Menlo Park, Calif. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
USECO Div., Litton Industries, 13536 Satieoy St., Van Nuys, Calif. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. V. 

TERMINALS. PUSH·ON-SEE CONNECTORS & 
TERMINALS. PUSH·ON. QUICK 
DISCONNECT 

TERMINALS. SOLDERLESS 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Accurate Electronics Corp., Box 9351, Elyria, Ohio 
Augat Inc., 36 Perry Ave., Attleboro, Mass. 
Buchanan Electrical Products Corp., 1065 Floral Ave., Union, N. J. 
Burndy Corporation, Richards Ave., Norwalk, Conn, ......... . 
Daburn Elctrns. & Cable Corp., 23G!! Hoffman st., Bronx, N. V •. 
Bco Corp., Maryland Rd, & Computer Ave., Willow Grove, Pa. 
Electronic Controls Inc., 141 Danbury Rd., Wilton, Conn. 
Electronic Molding Corp., 44 Church St., Pavttucket, R. t. 

P 832 

P 878 
P 885 

p 2935 

GC Electronics, Dept 1D·1, 400 S. Wyman St, Rockford, III, ... p 903 
Mal" Mfg. Co. Inc., 5158 W. Roosevelt Rd., Chicago, III. . P 919 
Mol .. Prods. Co., 5224 Katrine Ave., Downers Grove, III. 
National TeHronics Corp., 50 St Casimir Ave., Yonkers, N. Y. 
Panduit Corp., 17301 Ridgeland Ave., Tinley Park, III. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y, 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y, ...... . 
U. S, Terminals Inc., 7582 Camaf1!o Rd., Cincinnati, Ohio .. . 
United Prods. Co., 451 S. Jefferson St., Oran«e, N. J. 
Vector Electronic Co. Inc., 12460 Gladstone Ave" Sylmar, Cal. 
Waldom Electronics, Inc., 4633 West 53rd St, Chica«o, III. 
ACllncorporated, 206 Industrial Ctr., Princeton, N. J. 

P 987 
P 995 

P 1002 

Aerovo. Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
Allmetal Screw Prods. Co., Inc., 821 Stewart Ave., Garden City, N. V. 
Aracon Electronics, 344 East 49th St., New York, N. V. 
Ark·Les Switch Corp., 51 Water Street, Watertown, Mass. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Beaa Chain Mfg. Co., 110 Mountain Grove SI., Bridgeport. Conn. 
Berg Electronics, Inc., York E.pwy., New Cumberland, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. V. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Carol Cable Co., Box 68, Pawtucket, R.I. 
Cole·Hersee Co., 20 Old Colony Ave., S. Boston, Mass. 
Dante Electric Mfg. Co., Bantam, Conn. 
Doran Mfg. Co., 1033 Bader St., Cincinnati, Ohio 
ETC, Inc., 990 East 67 St., Cleveland, Ohio 
Electraid, Inc., Box 53, Cambridge, Mass. 
Electric Terminal Corp., Drawer E, Pilgrim Sta., Warwick, R. I: 
Ercona Corp., 1121 Bellmore Ave., Bellmore, N. Y. 
Federal Screw Prods., Inc., 3917 N. Ked'ie Ave., Chicago, III. 
General Staple Co., 18 East 22nd St., New York, N. Y. 
H & S Wire Cutting Service, Inc., 42 East 12th St., New York, N. Y. 
Henry & Thomas, Ltd., Yeo St., London E. 3, England 
Hollingsworth Solderless Terminal Co., Box 430, Phoenixville, Pa, 
Ideal·Helierman Can., Ltd., 331 Frankeom St., Ajax, Ont., Can. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Kent Corp., 169 Lake St., Mundelein, III. 
Keystone Elctrns. Corp., 49 Bleeker St., New York, N. V. 
Kolton Elec. Mfg. Co., 123 N. J. Railroad Ave., Newark, N. J. 
Litton Inds., USECO Div., 13536 Satieoy St., Van Nuys, Calif. 
Marshall J. Assocs., Inc., Box 6276, Bridgeport, Conn. 
Mi·Kro Connectors Div., 40·09 21st St., long Island City, N. V. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Molecu·Wire Corp., Box 495, Farmingdale, N. J. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Network Industries, Inc., Box 397, Bayonne, N. J. 
Painton & Co., Ltd., Bembridge Dr., Kingsthorpe, Northampton, Eng. 
Permonite Mig. Co., 910 W. Jackson Blvd., Chicago, III. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Shakeproof Div., st. Charles Rd., Elgin, III. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Square 0 Co., 205 S, Northwest Hwy., Park Ridge, III. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. J. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
Triple·A Specialty Co., 5750 West 51st St" Chicago, III. 
USECO Div., Litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Vaco Products Co., 510 N. Dearborn St., Chicago, III. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Whitso, Inc., 9330 Byron St., Schiller Park, III. 
Winchester Elctrn. Div., Main & Hillside Aves., Oakville, Conn. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. V. 

TERMINALS. STANDOFF 
Accurate Electronics Corp., Box 9351, E~ria, Ohio P 832 
American lava Corp., Cherokee Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 
Art Wire & Stamping Co., 28 Boyden PI., Newark, N. J. 
Atlee Corp., 2 lowell Ave., Winchester, Mass, 
Augat Inc., 36 Perry Ave" AtUeboro, Mass. 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. J. . . . . • .. P 1577 
Concord Electronics Corp., 37 Great lanes St, Hew York, N. Y. P 890,891 
Oaburn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y, 
Electronic Molding Corp., 44 Church St., Pawtucket, R. I, ....•. 
G T I Corporation, 310 Chestnut St., Meadville, Pa. . ...... :'. 
Grayhill Inc., 569 Hillgrove Ave., la Grange, III, ............ . 

P 901 
P 1218 
p2727 

lackson Bros. Ilondon) Ltd., 258 Broadway, New York, N. Y, P 1173 
Jan 'Hardware Mfg, Co., Inc" 47·27 36th St., long Island City, N. Y. 
Johnson, E, F., Co., 1923 10th Ave" S,W" Waseca, Minn. ..... P 913 
Millen, James, Mfg. Co, Inc., 150 Exchange St, Malden, Mass. 
Positronic Inds" Inc., 1906 S. Stewart, Sprinlfield, Mo. 
Precision Metal Prods, Co., 41 Elm St., Stoneham, Mass. 
S.E.C.S., Inc., 19-58 38th St, long Island City, N. Y .. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N, Y. 
Smith, H. H., Inc., B12 Snediker Ave., Brooklyn, N, Y, 
Sterling Instr., 76 E. Second St., Mineola, N. Y. 
Taurus Corp., Academy Hill, Lambertville, N. J. 
Torwico Eleclronics, Inc., Rte. 70, lakewood, N. J. 
U. S. Terminals Inc., 7582 Camargo Rd., Cincinnati, Ohio . 
United Prods. Co., 451 5, Jefferson St, Oran!e, N. I. 
Vector Electronic Co. Inc" 12460 Gladstone Ave., Sylmar, Cal, 

, Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. Y. 
Alberox Corp., New Bedford Indl. Pk., New Bedlord, Mass, 

P 976 
P 1234 

p 987 
P 995 

• 1767 

P 1002 

Allmetal Screw Prods. Co., Inc., .821 Stewart Ave., Garden City, N. Y. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle, N. Y. 
Aracon Electronics, 344 East 49th St., New York, N. Y. 
Armel Electronics Inc., 160l·75th St., N. Bergen, N. J. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
Berg ElectroniCS, Inc., York Expwy., New Cumberland, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. V. 
Blinn, Delbert Co., Box 2007, Pomona, Calil. 
CCA Electronics CorP., 716 Jersey Ave., Gloucester, N. J. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Ceramaseal, Inc., Box 25, New Lebanon Ctr., N. Y. 
Chemelec Products Inc., 8 Fellowship Rd., Cherry Hill, N. J. 
Coors Porcelain Co., 600 Ninth St., Golden, Colo. 
D·Cemco, 3200 N. San Fernando Blvd., Burbank, Calil. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Dixon Corp., Metacom Ave., Bristol, R. I. 
Edal Industries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Ereona Corp., 2111 Bellmore Ave., Bellmore, N. V. 
Federal Screw Prods., Inc., 3917 N. Ked,ie Ave., Chicago, III. 
General Mfg. Co., 724 Ruberta Ave., Glendale, Calif. 
Goe Engineering Co., 250 South 9th St., City of Industry, Calif. 
Grayhill Moldtronics, Inc., 707 Rogers St., Downers Grove, III. 
Henry & Thomas, Ltd., Yeo St., London E. 3, England 
Hydro Molding Co., Inc., Plattsburgh, N. V. 
Isolation Products, 2387 Adele Ave., Mountain View, Calif. 
Jerome Electric Corp., 391 Lakeside Ave., Orange, N. J. 
Jones, H., Electronics, 3086 N. Lima St., Burbank, Cal. 
Keys!one Elc!ms. Corp., 49-Bleeker St., New York, N. V. 
Litton Inds., USECO Div., 13536 Satieoy St., Van Nuys, Calif. 
Mi·Kro Connectors Div., 40·09 21st St., Long Island City, N. V. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
National Connector Corp., Science Industry Ctr., Minneapolis, Minn. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. V. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Permonite Mfg. Co., 910 W. Jackson Blvd., ChicaRo, III. 
Physical Sciences Corp., 312·314 E. Live Oak Ave., Arcadia, Calif. 
Positive Connector, 304 Seymour Ave., Derby, Conn. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Staffall Inc., 7 Woodland St., Providence, R. I. 
3M Co., 3M Center, St. Paul, Minn. 
Tri·Point Inds., Inc., One Teflon Way, Commack, N. V, 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, st. PetersburR, Fla. 
USECO Div., Litton Industries, 13536 Satieoy St., Van Nuys, Calif. 
Vacuum Ceramics, Inc., 15 East Main St., Cary, III. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 
Whitso, Inc., 9330 Byron st., Schiller Park, III. 
Zierick Mfg. Corp., Radio Circle, Mt. Kisco, N. V. 

TERMINALS. THREADED 
Accurate Electronics Corp., BOI 935J, Elyria, Ohio 
Basic Ceramics Inc" 221 Seventh Ave., Havtthorne, N. J. 
Concord Electronics Corp., 37 Greal Jones St, New York, N. Y. 
Electronic Molding Corp., 44 Church St., Pawtucket, R. I, ..... 
Fusite Corp., 61100 Fernview Ave., Cincinnati, Ohio . 
Millen, lames, Mfg, Co. Inc" 150 Exchange St, Malden, Mass .. 
National Tel·Tronics Corp., 56 St. Casimir Ave., Yonkers, N. Y. 
Positronic Inds., Inc" 1906 S. Stewart. Springfield, Mo, 
Precision Metal Prods. Co., 41 Elm St., Stoneham, Mass. 
Sterling Inslr" 76 E. Second St., Mineola, N, Y. 
United Prods. Co., 451 S, lefferson St., Oran«e, N. J. 
Aracon Electronics, 344 East 49th St., New York, N. Y. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
D·Cemeo, 3200 N. San Fernando Blvd., Burbank, Calif. 
Emporium Specialties, Inc., 2800 East 116th St., Cleveland, Ohio 
Ercona Corp., 1121 Bellmore Ave., Bellmore, N. Y. 
Federal Screw Prods., Inc., 3917 N. Ked'ie Ave., Chicago, III. 

P 832 

P 890 
P 901 
P 902 

P 2913 

P 976 
P 1767 

General Nucleonics Div., Tyeo Labs., 115 S. Spring St., Claremont, Cal. 
Litton Inds., USECO Div., 13536 Satieoy St., Van Nuys, Calif. 
Staffall Inc., 7 Woodland St., Providence, R. I. 
USECO Div., Litton Industries, 13536 Saticoy St., Van Nuys, Calif. 
Zierick Mfg. Corp.,- Radio Circle, Mt. Kisco, N. Y. 

TERMINALS. TURRET 
ARRA, Inc., 15 Harold Ct., Bayshore, N, Y. 
Accurate Electronics Corp., Box 9351, Elyria, Ohio 
Augat Inc., 36 Perry Ave" Attleboro, Mass. 

P 832 

Concord Electronics Corp., 37 Great lones St., New York, N. Y. P 890,891 
Daburn Elctrns, & Cable Corp" 2360 Hoffman St., Bronx, N. Y. 
E & M laboratories, 5388 Sleriing Center Dr., Westlake Village, Cal. 

Electronic Molding Corp., 44 Church St., Pavttuckel, R. I. ..... . 
P 1663 

P 901 
P 902 
P 928 

Fusite Corp., 6000 Fernview Ave., Cincinnati, Ohio ....... , .. 
National TeHronics Corp., 56 St. Casimir Ave., Yonkers, N. Y. 
Positronic Inds., Inc., 1906 S. Stewart, Sprin(fleld, Mo, 
Precision Metal Prods. Co., 41 Elm St., Stoneham, Mass. . ... P 976 

P 987 
P 993,995 

Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y •....... 
Smilh, H, H., Inc., 812 Snediker Ave., Brooklyn, N. Y, ..... . 
U. S. Terminals Inc" 7582 Camargo Rd., Cincinnati, Ohio . 
United Prods. Co., 451 S, lefferson St., Oran«e, N, J. 
Abacus Electronics Corp., 10 Hudson Terr., Dobbs Ferry, N. V. 
Aracon Electronics, 344 East 49th St., New York, N. V. 
Beaa Chain Mfg. Co., 110 Mountain Grove St., Bridgeport, Conn. 

P 1002 

TERMINATIONS. MICROWAVE 

Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
D·Cemeo, 3200 N. San Fernando Blvd., Burbank, Calif, 
Federal Screw Prods., Inc., 3917 N. Ked'ie Ave., Chicago, III, 
General Mfg. Co., 724 Ruberta Ave., Glendale, Calil. 
Henry & Thomas, Ltd., Yeo St., London E. 3, England 
Litton Inds., USECO Div., 13536 Satieoy St., Van Nuys, Calif. 
Mi·Kro Connectors Div., 40·09 21st St., LonR Island City, N. V. 
Staffall Inc., 7 Woodland St., Providence, R. I, 
USECO Div., litton Industries, 13536 Satieoy St., Van Nuys, Calif. 

TERMINATIONS. ANTENNA-ALSO SEE 
DUMMY LOADS 

Bird Electronic Corp" 30303 Aurora Rd., Cleveland, Ohio 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. 
Douglas Microwave Co., Railroad PI" Mamaroneck, N. Y. 
Bectro Impulse, Inc., 116 Chestnut St., R,ed Bank, N. J. 
Nania Microwave Corp" Plainview, N. Y. ' .... 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa, 
RlC E1eclronics Inc., 25 Martin Pl., Port Chester, N. Y. 
Rowe Industries Inc" 1702 Airport Hwy" Toledo, Ohio 
Sealectro Corp" 225 Hoyt St., Mamaroneck, N, Y, 
Stoddart Electro Systems, 2045 W. Rosecrans Ave" Gardena, Calif. 

Transco Products, 4241 Glencoe Ave., Venice, Calif. 
Vector Industries, 821 San Antonio Rd" Palo AHa, Calif. 
Waveline Inc., Box 718, West Caldwell, N. J. 
Weinschel EngrK- Co. Inc., P,O. Box 577, Gailhersbur!, Md, 
Aircom, Inc., Rte, 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 

P 1658 
P 1669 
P 1689 

P 1710 
P 1711 
p 1717 

Airtron Div., Litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
American Communications Corp., 178-15 Eveleth Rd., Jamaica, N. Y. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Aviel Elctrns., Inc., 150 W. Cypress Ave., Burbank, Calif. 
Barker & Williamson, Beaver Dam & Canal Rds., Bristol, Pa. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Collins Radio Co., Dallas, Texas 
Control Data Corp., 400 Border St., East Boston, Mass. 
Core·Tronics Inc., 241 N. Day St., Orange, N. J. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
EPSCO, Inc., Data Systems Div., 411 Providence Hwy., WestWOOd, Mass. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
H & S Wire Cutting Service, Inc., 42 East 12th St., New York, N. V. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group, 1901 Malvern St., Fullerton, Cal. 
Javex Elctrns., 9509 Oak Glen Rd., Cherry Valley, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Merrimac Research & Development, Inc., 41 Fairfield PI., W. Caldwell, N. J. 
Mi·Kro Connectors Div., 40·09 11st St., Long Island City, N. V. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. V. 
Molecu·Wire Gorp., Box 495, Farmingdale, N. J. 
OmeRa Labs., Inc., Haverhill St., Rowley, Mass. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Technical Material Corp., Box 142, Mamaroneck, N. V. 
Trylon, Inc., Elverson, Pa. 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass, 

TERMINATIONS. HIGH VOLTAGE 
Basic Ceramics Inc., 221 Seventh Ave., Havtthorne, N. J. ..... P 1577 
Coleman Cable & Wire Co" 1900 N, River Rd., River Grove, III. 
Oaburn Elctrns. & Cable Corp" 2360 Hoffman St., Bronx, N. Y, 
Electro Impulse, Inc., 116 Chestnut St., Red Bank, N, J.. P 1372, 1669 

, Hipotronics, Inc" Rle, 22, P.O. Drawer A, Brewster, N, Y, P 1966 
K~ovolt Corp" 238 High St., Hackensack, N. J, 
Lab-Tronics, 6225 Benore Rd., Toledo, Ohio 
Narda Microwave Corp., Plainview, N, Y. ".. P 1689 
Peschel Instr~, Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

P 2878 
Ross Engrg, Corp., 11915 Shadybrook, Saratoga, Calif. P 2322 
Rowe Industries Inc., 1702 Airport Hwy., Toledo, Ohio 
Universal Voltronics Corp., 27 Radio Circle Dr., Mt Kisco, N. Y.. P 1519 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Barth Electronics, Inc., 7777 Wall St., Cleveland, Ohio 
General Electric, Insulating Malerials,' 1 Campbell Rd" Schenectady, N. Y. 
H & S Wire Cutting Service, Inc., 42 East 12th St., New York, N. Y. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y, 
Jones, Norman, Inc., Box I, South Merrimack, N. H, 

TERMINATIONS. MICROWAVE 
ARRA, Inc., 15 Harold Ct., Bayshore, N. Y. .. ...... P 1646 
Americon Corp" 87 Rumford Ave" Waltham, Mass. .. . p 834 
Amperex Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y. 
Applied Research,lnc., 76 S. Bay~s Ave., Port Washington, N. Y. p 1651 
Basic Ceramics Inc., 221 Seventh Ave., Havtthorne, N. J. ...... P 1577 
Bird Eleclronic Corp., 30303 Aurora Rd., Cleveland, Ohio. . . . . .. P 1343 
Oougias Microwave Co., Railroad Pl., Mamaroneck, N. Y. ...... P 1658 
Dynographic Elctrn. Corp., 57 Bloomingdale Rd., Hicksville, N. Y. P 1661 
E & M laboratories, 5388 Sterling Center Dr., Westlake Village, Cal. 

P 1662,1663 
Electro Impulse, In~, 116 Chestnut St, Red Bank, N. J. ...... p 1669 
Fairchiid/Electro·Melrics Corp., 100 Church St., Amsterdam, N, Y. 
Filmohm Div., 37·11 47th Ave., long fsland City, N. Y. ........ P 1671 
lEl Oiv, Varian, 75 Akron St, Copiague, N, Y, 
Microwave Devices Div., Bendix Corp., Hurricane Rd., Franklin, Ind, 

P 1656 
Narda Microwave Corp., Plainview, N. Y. .................. P 1689 
OKI Elctrns, of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 
Omni Spectra, Inc" 24600 Hallwood Ct., Farmington, Mich. .... p 1690 
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TERMINATIONS. MICROWAVE (Cont'd) 

Pltilc./Ford.Carp., UTillll StS."P~lladllphla, Pa ......... :; P 1692. 
Premier IlicIlWlYl COlli., 35 NI"lroad St, Pili Chelllr; In. 
RLC EllCIronicJlnc., 21 Martin Pl., Part C~ester, /I. Y. 
Selleclro Carp., 225 Hoyt St. MlmlrolllCk, N. Y. . 
SlDdilart Electra System, 2D45 W. Rosecrans Ava. Gar'ena, ~aIH. 

• p 1710 
Tuscan COIJ., 2448 N. Shldelalll Are., IndlinapoUs. Int .. ;. .. p 1509 
Transea ProIucts, 4241 Glancoe AVI •• Venill. CaIH. .••.•.•••. p 1711 
Vector IDdutrl"' 821 San AnlDnil Rd. Palo Alta. Cliff. ...... p 17J7 
Wmlllllinc., lal 718, West Caldwell, M. I. 
Weiaschel EIin Co. Ine., p.o. lox 577, Galtliennl'f. Md. 
Aircom, Inc., Rle. 16B, Union; N. H. I. . 
Airtec Ine., 264 Columbu& Ave., Roselle, N. I. 
Alrtron Div., Litton Industries, 200 E. Hanover Ave .. Morris Plains, N. J. 
Alford Mfg. Co., 120 Cross St, Winchester, MalS, 
Alpha Industries, Inc., 381 Elliot St., Newton Upper Falls, Mass .• 
Applied Microwave Lab, Inc., Andover St, Andover. Mass. 
Astrolab, Inc., 4 McCandless. St, Linden, N. J. 
Aviel Elctrns., Inc .. 150 W. Cypress Ave., Burbank, Calif. 
Barth Electronics, Inc., 7777 Wall St., Cleveland. Ohio 
Beckman Instrs., Inc., Elctrn. Instrs. Div .• 2200 WriRht Ave .. Richmond. Calif. 
CES ElectrOnics, 2968 Ave. Z, Brooklyn, N. V. 
. Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
Collins Radio Co., Dallas, Texas . 
Control Data COlli., 400 Border St, East Boston, Mass. 
Core·Tronies Inc., 241 N. Day St., Orange, N. J. 
Custom Materials, Inc., Alpha Indl Park, Chelmsford, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
EMC Technology, Inc., 1300 Arch St., Philadelphia, Pa. 
Electronic Specialty Co., Conn. Div., 401 Watertcwn· Rd., Thomaston, Conn. 
ElectronicStds Corp. of Amer;,l426-30 W. Front St .. Plainfield, N. J. 
Film Components Div., 155 Saw Mill River .Rd., Yonkers, .N. V. 
General RF FittinRS, Box 278, Port Salerno. Fla. 
General Radio Company, 300 Baker·Ave .• W. Concord, Mass. 
Guide Industries, Inc., 11855 W'lCks St, Sun Valley. Calif. 
H & S Wire Cutting Service, Inc., 42 East 12th St., New York, N. V. 
Herley Inds .• Inc., 175 Eileen Way, Syosset N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullertcn, Gal. 
ITT Telecomm .• Transmission Dept, 2912 Wake Forest Rd .• Raleigh, N. C. 
Insulating Shapes, Inc., 1381 Seabury Ave .. Bronx, N. V. 
Jerrold Electronics Corp •• 401 Walnut St, Philadelphia, Pa. 
MCS Colli., 1307 S. Myrtle Ave., MOIIrovia, Calif. 
Maul}' Microwave Corp., 8610 Helms Ave., Cucamonga. Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr •• Whittier, Calif. 
Merrimac Research &- Development Inc., 41 Fairfield PI .. W. Caldwell. N. J. 
Matcom, Inc., 76 lafayette St., Salem, Mass. 
Mi·Kro Connectors DiY .• 40.09 21st St., Long I~and C~Y. N. V. 
Microlab/FXR. 10 Microlab Rd., Livingston, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. Int., 87 Cresent Rd., Needham Hgts .. Mass. 
Microwave DIY .. Sanders Assocs .. lnc .. Ledge St .. Nashua. N. H. 
Microwave Filter Co., Inc., 135 W. Manlius.St, East Syracuse, N. V. 
Microwave Labs. of America, Box. 13, Bay Sta., Brooklyn, N. V. 
Minax Devices Inc., 226R Merrick Rd., Lynbrook, N. V. 
Omega Labs., Inc., Haverhill St, Rowley, Mass. 
PRO Electronics, Inc., 1200 ProspecfAve., Westbury, N. V. 
RF Systems, Inc., 155 King St., Cohasset, MasS. 
Radiation Oevices Co., Box 8450, Baltimore, Md. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. V. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic. N. J. 
Specialty Waveguide Corp .• 82 Cambridge St.. Burlington. Mass. 
Telonic Engineering Co., BbX 271, Laguna Beach, Calif. 
Varian Industrial Microwave Qperation, 301 Industrial Way. San Carlos, Calif. 
Wheeler Labs, Inc., 122 Cutter Mill Rd:, Great Neck, N. V. 

TERMINATIONS~ VHF. VIDEO. PULSE 
Applied Rlsearch,lnc., 7SS. Bayles Ave,Port WashillllDn, N. V. p 1651 
8lrd Electrlnie Carp., 30303 Aurall Rd., Clmland, Dblo 
Oynlllllltlic Elctrn. COlli., 57 Bloemlngdale l1li. Hieksvile. N. V. P 1661 
Electn IlIpllse, Inc., 116 Chestnat St, Red Balk, N. J. •.••.. p 1669 
Narda MIciowaYI Corp., Plalnview,lI, Y. .................. P 1689 
Omnl Spectra, Inc., 24800 Hallwlod Ct, Farmington, Mic.. ••.. p 1690 
Philco/Ford Carp .. C & Tioga SIs .. PhilldelJlia, Pa . '.' . . . . . .. p 1692 
Tmcan Corp., 2448 N. Shadeland Are., Indianapolis, Ind. . . . . .. P 1509 
Aslrolab, Inc., 4 McCandless St., Linden, N. I. 
Barth Electronics, Inc., 7777 Wall St" Cleveland. Ohio .:: 
Blonder·Tongue Labs Inc., 9 Alling St" Newark, N. J. 
Collins Radio Co., Dallas, Texas 
Fairlane Electronics, Inc., Box 335, Long Valley, N. J. 
General Radio Company, JOO Baker Ave., W. Conoord, Mass. 
Herley Inds., Inc .• 175 Eileen Way. Syosset. N. V. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Holland Electronics, Inc., 615 Hinsdale st, Brooklyn, N. V. 
Hughes Aircraf~ Aerospace Gp., Centinela Ave. & Teale St., Culver City, ,Cal. 
Hughes Aircraft Co., GroundSyslGroup. 1901 Malvern St., Fullerton, Cal. 
Jerrold Electronics Corp., 401 Walnut St., Philadelphia. Pa 
Lundey Associates, Inc., 694 Main St., Waltham, MaSs. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Microlab/FXR. 10 Microlab Rd., Livingston, N. J. 
NanosecOlld Systems, Inc., 176 Linwood Ave., Fairfield, Conn. 
Radiation Devices Co .. Box 11450. Baltimore. Md. 
RCA. Defense Elctrn. ·Prods .. Marne Hwv .. Morristown. N. J. 
Rohde & SChwarz Sales Co., III Lexington Ave., Passaic. N. J. 
Telonic Engineering Co;, Box 277, Laguna Beach, Calif. 
Trompeter Eleclronics, Inc., 8936 Comanche. Chatsworth, Calif. 

TEST EQUIPMENT. AUTOMATIC CHECKOUT 
4D Data Systemi,lnc .. '30Linden A" ... RlCllelllr,N: V; .• ' .. _ Ii 758 
AEL Inc., P.O. lox 552, Lansdale, Pa. . 
AIl1tItx 1JII0rataries. IDC., .South Service Rd., PlllaYlew. N. Yo ;.... 

. Artisan .. Elctrns. COlli., 5 Eastman', Rd., .PaIilpplly, N. I. , .: -... ' p:i198 
AsHCiated Rmarcllinc., 3773 W. "lmoniAve. CIricw, III.:. P 1324 
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Astndata, lee., 2411 E. Pallia Rd., .Aliahelm. Calif, 
A!lrosystems; Inc., 6 Nmdli Dr, New ilJde PaIt, N. V ••..... , P 1328 
AlIIoIIalion 'mlop.ent Co., _ .W. Jetltnon N, tlllYlI CItY, Calif. 

, . P 2660,2661 
Babcock Electrolies CIIII., 3501 Hat1Jor Ilvd. Caste Mesa; CaIH. 
IlCkllalllllr.lne. Cedar Grove Oper" 88 ClIDllern Rd., Cdar Gme, •• 1 

P 1337 
Ioolllln Eleelroalcs Corp., RIa. 287 at Smilll Rd., Parsippany. N. J, 

P 1348,1349 
CMC, 12970 Bradlay AYe., Sal F8IIIIIndo, CalH. 
CaIIlellllSler DIf" 13215 LeadweH St; N. Hal., Calif. .. •. p 1355 
CIUlarnla SJS, C.mp., lIe., 9176 Iidependenee, Chltswarth, Cal. 
ClnnD-l.og Calli., 2583 W, Chesler Pike, Brolmall, PL 
ctOni Switcll Di,. 102-48 43 Ale., Corollll, N. Y. 
Coblr Elctras., Inc., 7Glmen Ave., Slamflrd, COin. ......... P 1657 
Cllllral Technol.., COolne., 41·1& 29th St, L L C" N, Y. 
CIIWn lafl. 11110lI0, Dept. EEl, EIIIhart, 1l1li. 
CUlninlham CIIII., 1. Carri ... St. Hnem Filit N, Y. 
DiSCIn CoI\I. 1150 Mlllhwest 78th St, F.rHauierdall, FIa. 
E-II Research Laborato~lslae., lex 1288, Oakland,CalH. ..••. p 1371 
Bectro ScieaUfic IndL, 1_ N.W: Science Park Dr., Plrtland, Ore. 

P 1374,1375 
Electronic Denlopment Corp., 4Z3 W. Broadway, Boston, Mass. 
Fairchild Contrals, 225 Part Ale., HlcksviUe, N. Y. 
Frequlncy Engineering Labs, P.O. Box 527, Farmingdall, N. J, 
GAP Instrament COIII.,·17 Brooklyn Ara;, WestIJHlJ, N. Y. 
Gellral ResiStance lne. 5110 Nublr Ave. Ml Vlraon, N. Y. • . • • p 1392 
GlbIIs Mig. • ReStllrcll COIJ. 450 N; Main St, JanenHIa, ,WIs.c. 
Hlcbk Bectricallnstr, Co., 10114 DuPant Aft., Clmllld, Ohll P 1394 
NaH Instrament Labs, P.O. Box 230, OCDntl, Wise. .... " •• • P .1398 
Hnaywell Test IIm.ents DIY., lOx 5227, DIllYII', Calo. •.•. P 1403 
Industrial C'oatrol Co., Centrll Ave. at PI.elawn, Farmingdale, N. Y. 

P 2668 \ 
lastrument Prods., 3M Co., 300 S. lewis Rd., C .. arllo, Calif. : 
lille Rluarch labine., 211 W. 81st St,lIewYIr1I, N. Y. P 1412,1414 
Kidde, Walter & C .. , Inc. &75 Main st, 1111"lle, N. J •. 
Macllf, Inc., 4360 lullard Ave. New York, N. V. .. 
MarCini Instrs., 111 Cadar La., EnJIewoed, N. J. . ........... , P 1434 
Mastech Ine., Bal 178, L Malloy Rd., Syracusa, N, Y. .....•... P 1436 
Micro Instrament Complnr, 12901 Crenshaw Ilvd., Hawtborna, CaIH. 

P 1439 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. y, P 1452 
PPM Inc., 701& Elelld Ave., Clmlln!, Obi. 
Pesebellnstrs. Ine., Cape CoraIlnd, Park, lox 847; Capl Coral, Fla. 

P 1458,1459 
Pawer Designs Inc., 1700 ShillS Dr" WestllulJ, N. V. 
Scientific Columbus Inc. 1035 W. Th!rd AVI., Colamllus, Dhla 

P 2842,2843 
Scientific Data SysieIlS Inc., 7111 S. Avlatilln 11/.; EI i",lda, Cal. 
Serro Carp. of "erica, 111 New South Rd., H~lIe, N. Y. 
Silp!' Co.,llSIrme.on DIY., 915.P .. bl1kl St,lIi.IPort, C.a., 

. p 1486, 1487, 1490, 1498 
Slluglrter C •• , MDOra • Halay Sti., Arilmo,., Olla. .... P 1500,1501 
Saullfteld Elctrns., 21250 10 ~ Mne Rd .. SoutbtIeld, Micb. ••.. P 1502 
Spadeor Eictrns., Inc., 7Q.31 84111 St .. Glln'all, N. V. 
SlDddlrt Electro Syste.s, 2tI45 W. Rosecraas Ave.' Gardena, CIIN. 
Suplrior Beelnc Co., 10lI0 Middle St. Irlstol, CanL 
Su,erlor Mfr. & Instr: ClIP., 38-07.2Oth Ave., L I. C., N. Y. .•.. p 2673 
Tektrinlx, Inc., lox 5OD, Imerto., Ore. 
Tele-Sigul Corp., 250 Crossways Pari Dr., WoDIII.UIJ, N. V. 
Test Equipment CorP., lox 20215, DelliS, Tn. :....... . P 1506, 1507 
Western Resam Bectronlcs Ina., 12430 Euclid Ale., Clmland, Ohio 
AAI Corp., Box 6767, Baltimore, Md. 
AMBAC 1Dds. Inc., 900 Old Country Rd., Garden City, N. V. 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Admiral Corp., Government Elclrns. Div., 3800 Cortland St, Chicago,lII. 
Aerotron'c Associates, Inc.; Box 367, Contoocook, N. H. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Anritsu Elec. Co., Ltd., 12·20;·Minamiazabu 4 chome, Minato·kil, TokyO, Jap. 
Ar~ona Elclrns., 'Inc., Drawer- ,I.E, Benson, Ar~. . 
Arvin Sys~ms; Inc., 1771 Springfield St, Dayton, Ohio 
Austin EICIms., 450 W; First Ave., Roselle, N. J. 
Automated Measurements Corp., P.O. Box 1289, Oakland. Calif. 

. Automation DynamiCS Colli., 35·lndustrial Pkwy.;Northvale, N. J. 
Avtron Mfg., Inc., 10409 Meech Ave., Cleveland, Ohio 
Barnn & Reinecke Inc., 351 E. Ohio St., Chicago. III. 
Beckman Inslrs., Inc., E1ctrn.lnslrs. Div., 2200 Wright Ave .. Riritlmond. Calif. 
Bell" Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Bendix Corp., Instruments & LHe Support DiY., . 

2734 Hickory Grove Rd., DaVenport, Iowa ' 
Bendix Corp., Navigation & Control Div., Teterboro. N; I: 
Bristol Co., Box'1790, WaterbUIJ, tOnn. 
Brooks Research & Mfg. Inc., 5612 Brighton Terr .. Kansas City. Mo. 
Brown Engrg. Co., Inc.,Research Park, Huntsville, Ala. 
California Computer Products Ini:., 305 N. Muller St, ,(naheim, Calif. 
Canoga Electronics.Corp., 8966 Comanche, Chatsworth, Calif. 
Chronetics, Inc., sob Nuber Ave., Mt Vernon,N. Y. . 
Clinton Instrument Co., Boston Post Rd.,'ClInton, Conn. 
Cole Instrument 2034 Placentia Ave., Costa Mesa, Calif. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas' 
Conductron COlli., 2600 North 3rd St., Sl Charles,Mo: 
Consolid8ted Ohmic Devices, 115 Old Country Rd .. Catle Place. M. V. 
Continental Device, 12$15 Chadron Ave., Hawthorne, Calif. 
Dalmo Victor, 1515 Industrial Way, Belmont, Calif. 
Davidson Electronio Development CO.,22U Peninsular Dr:, -Erie, Pa. 
Dit·Mco Inti., 5612 Brighton Terr., Kansas'City, ~o. 
Dynamic Controls Corp., 8 Nutmeg Rd.,.S. Winilsor, torin. 
EOP Corp., Box 6485, Orlando, Fla ... '. . 
EleCtronic Comms., Inc., lSOrnnd St,·H., St. Petersburg, Fla. 
Elpac Data Systems, 18651 Von Kannan Ave.; Irvine, Cal. 
Elpac RF /Microwave, 18651 VO.n .KarmanAve::lrvilie. Calif. 
Fairchjld Instrumentation, 974 E, Arques Ave., Sunnyvale, Calif. 
Fairchild Space & Defense System~, 300 Robbins La., Syosset, N. V. 
Ferranti,Packard Ltd., 121 IndUstry St, Toronto,.Ont., tan. . 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach; Calif. 

General Instrument Carp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. V. 
General Microwave Corp., 155 Marine St., Farmingdale. N. V. 
Geospace Elctrns. DiY., 1 Fairchild Ave., PlalaYiew, N. V. 
Goodyear Aerospace Corp., 1210 Massillon Rd .• Akron, Ohio 
Guide Industries, Inc., 11855 Wi~ks'St, Sun Valley, Calif. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. V. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 27014th Ave .s., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ITI Electronics Inc., 369 Lexington Ave., CIHton, N. J. " 
Industrial Sys. DiY., 5261 W. Imperial Hwv., Los Angeles, Calif. 
InfonilaliOn Instruments, Inc., 62 Enterprise Dr., Ann Arbor, Mich. 
Infrared lrids., Inc., Box 989, Santa Barbara, Calif. 
Instrumentation Technology.Corp .. I8811 Naill St, NorthridRe, Calif. 
J·Omega Company, 2271 Mora Df., Mt View, Calif. 
Kahn &. Co., Inc., P. O. Box 516, HarHord, Conn. 
Kemper Engineering Co., 9337 Shoshone Ave., Northridge, Cal~. 
Kybe Corp., 132 Calvary St, Waltham, Mass. 
Lavoie Labs., Div. Spedcor, Matawan.freehold Rd., Morganville, N. J. 
Lear Siegler, Inc.,3171 S. Bundy Dr., Santa Monica. Calif. ) 
Leland Airborne Products, DiY. of AMF Co., Box 128, Vandalia, Ohio 
Lockheed Aircraft Service Co., Ont. IntI. Airport. Ontario, Cal. 

"Lockheed Electronics Co., Route 22, Watchung, N. J. 
Maurer, J. A., Inc., 37·01 31st St, Long Island City, N. V. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Micro Metrics, Inc., 165 Pennsylvania Ave., PaterSon, N. J. 
Micro-Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Millitest Carp., 88 Madison Ave., Hempstead, N. V. 
Monitor Systems Inc., 401 Commerce Dr., Fort Washington. Pa. 
Muirhead Instrs., Inc., lIOI Bristol Rd., Mountainside, N. J. 
Nanosecond Systems, Inc., 176 Linwood Ave., Fairfield, Conn. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. V. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. V. 
Pacific Electro Dynamics, Inc., 14220 Sunset Hwv .. Bellevue. Wash. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus. Ohio 
Ril Elctrns., Inc., Street Rd. at 2nd st Pike. SouthamDton. Pa. 
Radio Communication Co., 1020 E. Land PI .. Milwaukee. Wisc. 
RCA, Defense Elctrn. Prods., Marne Hwv., Motristown, N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Razdow Labs., Inc., 3n Fifth St., Newark, N. J. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. V. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodale Electronics, Inc., 603 Chestnut St., Garden City, N. Vi 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie. III. 
Senlron, Inc., P. O. Dravler 610, New· Milford, Conn. 
Singer-General Precision Inc., mOMcBride Ave., Ultle Falls, N. J. 
Solatron EnterpriSes, 421 E. Beach Ave., Inglewood. Calif. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd.,Charlottesvilie. Va. 
Sperl}' Microwave Elctns. Div., Box 4648, Clearwater, ,Fla. 
Sunshine Scientific Instruments, Inc.,1810 Grant Ave., Philadelphia, Pa. 
Sylvania Electric Prod., Inc;, Elctrn. Sys., 40 Sylvan Rd., Waltham. Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Tele-Dynamics, 5000 Parkslde Ave., Philadelphia. Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Teleproducts, Inc., 351 New Albany Rd., Moorestown, N. J. 
Tenor Co., Inc., 17020 W. Rogers Dr., New 'Berlin, Wile. 
Teradyne, Inc., 183 Essex St., Boston, Mass. ' 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 
United Systems Colli., 918 Woodley Rd., Day ton, Ohio 
Vestal Modern Design Corp., Vestal Pkwy. E., Vestal, N. V. 
Watkins-John&On Co., 3333 Hillview. Palo Alto. Calif. , 
Westinghouse Elec. Corp., Defense Prod~, Box 2278. Pittsburah. Pa. 
Weston Inslrs. DiY., WestOll Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Weston Inslrs., Inc .• Weston-Lexington Div., 17 Hartwell Ave., Lexington, Mass. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, CaIH. 
Zehntel, Inc., 145IJ.6th St, Berkeley, Calif. . 

TEST EQUI~MENT.COLOR TV 
Heath Ca., Dept.· 188, lanlln Harbor, Mich, 
HicIIIk Bectricalllllr, Co .. 10114 DuPant AVI" Clevelanf, Ohio 
KIf Electric Ca., Mapll An •• Pina II/eek, N. J, ............ P 1422 
Marcanllnstrs., 111 Clilar La., EnlleWtld, N. 1 . . . . . . . . . . . .. P 1433 
RCA EIctr~. CellJOnllts, 415 South 5th St. Harllson, N. J • 
Slmp$ln Electrfc CI., _ W. Kinzie St. Chlcap, II. I 

Tektronix, Ine., Box 5OD, _rtch, Ore. 
Vector Electronic Co. Inc., 124&0 Gladstone Ave., Sylmar. Cal. 
American Electronic Controls, 74 Tracey Rd., Huntingdon Valley, Pa. 
B & K, 1S01 W. Belle Plaine Ave., Chicago, III. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa .. 
Denson Electro!ics Corp., P.O: Box 122, Rockville, Conn. 
Eico Eleclronic Instrument Co., Inc., 283 Malta St., Broqklyn. N. V. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. V. 
Jackson Electrical Instrument Co., 35 Windson Ave., Mineola, N. V .. 
Jerr~d Electronics COlli., 401 Walnut St., Philadelphia, PI. 
Joliet Conlrol Corp., Maple & Benton, Box 751. Joliet III. 
Kollmorgen Color Sys., 67 Mechanic St, Attleboro, MalS, 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng. ' 
Leader Instrs. Co",., 24-20 Jackson Ave., Long Island City. N. V. 
Lectrotech, Inc., 1221 W. Devon Ave .. Chicago. III. 
Mercury Electronics Corp., 315 Roslyn Rd., ·Mineola, N. V. 
Nuclear Research Corp., Street Rd. & 2nd st Pike, Southampton; Pa. 
Photo Researcll Carp., 3000 N. Hollywood Way, Burbank, Calif. 
Precise Electronics, 76 E. 2nd St., Mineola, N. V; 
Ril Elctrns., Inc., Street Rd. at 2nd St Pike, Southampton, Pa. 
R. C. A. Brdcst & Comm. Prods., Front & COOper SIs., Camden, N. J; 
Radio Research Co., 189 Mt. Pleasant Ave .. Rockawav. N. J. 
Riker Video, 100 Parkway Dr., S., Hauppauge, N.V. 
Rohde & Schwarz Sales Co., m l1!xirigtonAve., Passaic, N. J. 
Seco Eleelronics Corp., 1001 2nd St. S., HOpkins, Minn. 
Senoore, Inc., 426 S. Westgate Qr., Addison,. III. ' 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont, Can. 
Tel·lnstrument Elctrns. Corp .• nBGarden St., Carlstadt, N. J. 
Telaciro Systems Corp., 96-18 43rd Ave., Corona. N; V • 
Telonic Inds., Inc., 60 N. First Ave .. Beech Grove, Ind. 
V~Mfg. Cd., 335 Urice St., Philadelphia, Pa. .' • 
Wand.1 & Goltermann/Tel-Com, 6 Great Meadow La .• Hanoier, N. J.-



TEST EQUIPMENT. COMPONENT 
SUBSTITUtiNG 

London Co., 811 Sharon Dr., Westlake, Ohio p 1427 
RCA Elctm. Components, 415 South 5th St., Harrison. N. J. 
Alden Hctrn. & Impulse ReconlinR Equip .. Westboro. Mass. 
DeSoto Electrical Products, Box 139, DeSoto, Mo. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
J.Omega Company, 1171 Mora Dr., Mt. View, Calif. 
Jackson Electrical Instrument Co., 35 Windson Ave., Mineola, N. Y. 
Maurer, J. A., Inc., 37·01 31st St., long Island City, N. Y. 
Montford Instrs. ltd., 79 lots Rd., Chelsea, london, S.W. 10, Eng. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N. J. 
Sencore, Inc., 416 S. Westgate Dr., Addison, III. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Weston Instrs., Inc., Weston·lexington Di, .. 17 Hartwell Ave .• lexington. Mass. 

TEST EQUIPMENT. ENVIRONMENTAL-
SEE SPECIFIC TYPE OF EQUIPMENT 

TEST EQUIPMENT. MECHANICAL IMPEDANCE 
Unhollz·Dickie Corp., 3000 Whitney Ave., Hamden. Conn. 
Endevco, 801 S. Arroyo Pkwy., Pasadena, Calif. 
MB Electronics, Box 1825, New Haven. Conn. 
Spectral Dynamics Corp. of San Diego, P.O. Box 671, San Diego, Calif. 

TEST LEAD PROBES-SEE PROBES. TEST LEAD 

TEST LEADS & ADAPTERS 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Accurate Electronics Corp., Box 935J, Elyria, Ohio 
Aul Instrs .. Inc .. 139·30 34th Rd .. FlushinR. N. Y. 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St .. Bronx, N. Y. . . p 2935 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 
GC Electronics, Dept. 10-1, 400 S. Wyman St., Rockford, III. ... p 903 
HelHronlcs Corp., 916 McCarter Hwy., Newark, N. J. 
IlIIercontinental Harness & Cabl. Co .. 31 W. Mall. Plainview. N. Y. P 2956 
Lab·Tronics, 6225 Benore Rd .. Toledo. Ohio . . . . . . . . . . . . . P 984 
National Tel·Tronics Corp., 56 St Casimir Ave., Yonkers, N. Y. p 929 
Pomona Electronics Co. Inc., 1500 E. 91h St, Pomona, Calif. 

p 940,963-966. 96B. 969. 972-974 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Simpson Electric Co., 5200 W. Kinzie St, Chicago, III. 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N. Y. .. p 993 
Vector Electronic Co. Inc., 12460 Gladstone Ave .• Sylmar. Cal. 
Air.()·Tronics Products, Inc., Box II. Morrisville. N. Y. 
Aircraft & Elctrn. Specialties, Inc., 12675 W. U.S. Hwy. 36, Plainfield. Ind. 
Amatom Elctrn. Hardware Co., 81 Rockdale Ave., New Rochelle. N. Y. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Birnbach Co. Inc .• 177 Hanse Ave .. Freeport. N. Y. 
Bruno·New York Inds. Corp., 636 Eleventh Ave., New York, N. Y. 
California Avionics labS., Inc., Box 701, Palo Alto. Calif. 
Collins Radio Co., Dallas, Texas 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Condor Industrial Corp., 649 Childs St., Wheaton. III. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Cooke Engineering Co., 735 N. Saint Asaph St., Alexandria, Va. 
DeSoto Electrical Products, Box 239, DeSoto, Mo. 
Desco Mfg. Co., 1530 Flower St., Glendale, Calif. 
DonMar Prods., Inc., Box 10125. Denver, Colo. 
ECCO Elctrn. Camps. Corp .• 157 S. MacQuesten Pkwv .. Mt. Vernon. N. Y. 
E·Z Hook Test Products. P.O. Box 105, Covington. Kv. 
Eico Electronic Instrument Co., Inc., 283 Malta St.. Brooklyn. N. Y. 
Empire Electronics Co., Inc., 60 Spruce St., Paterson, N. J. 
Excel Specialty Corp., 6335 N. Broadway. Chicago. III. 
Hewlett·Packard Co., 1501 Page Mill Rd .. Palo Alto. Calif. 
Keystone Elctrns. Corp., 49 Bleeker St, New York N. Y. 
lynn Elctrns. Corp., Box 3003, Philadelphia, Pa. 
Network Industries, Inc., Box 397. Bayonne, N. J. 
Projects Unlimited, Inc., 1926 E. Siebenthaler Ave., Dayton. Ohio 
Seven Assocs, Inc., 568 San Xavier Ave., Sunnyvale. Calif. 
Shigoto Industries, Inc., 350 Fifth Ave., New York. N. Y. 
Sonex Inc., 20 East Herman St.. Philadelphia. Pa. 
States Co., 19 New Park Ave .. Hartford. Conn. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 

'Textool Products, Inc., 1410 Pioneer Dr., Irving. Tex. 

TEST SETS-SEE TESTERS 

TEST SETS. MULTIPURPOSE 
AEL Inc., P.O. 80x 552, Lansdale, Pa. ...... .............. p 1326 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III. .. P 1325 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. ....... P 1329 
B & K Instruments, Inc., 5113 West 164th St.. Cleveland, Ohio 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa. Calif. 
California Instruments Corp., 3511 Midway Dr., San Diep, Calif. P 1359 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. P 1366 
Electro Scientific Inds., 13980 N.W. Science Park Dr .• Portland. Ore. 

P 1374 
General Resistance Inc., 500 Nuber Ave., Mt. Vernon, N. Y. . . .. P 1392 
Hickok Electricallnstr. Co., 10514 DuPont Ave .. Cleveland, Ohio P 1394 
Hipotronics, Inc., Rte. 22, P.O. Drawer A, Brewster, N. Y. P 1399. 1402 
Instrument Prods., 3M Co., 300 S. Lewis Rd., Camarillo, Calif. 
Mastech Inc., Box 178, E. Molloy Rd., Syracuse, N. Y. ......... p 1436 
Peschellnstrs., Inc., Cape Coral Ind. Park. Box 841, Cape Coral. Fla. 

P 145B,I459 
Power Designs Inc., 1100 Shames Or., WestbUry. N. Y. 
Servo Corp. of America, 111 New South Rd., Hicksville. N. Y. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago. III. 
Singer Co., Instrumentation Div., 915 Pembroke St.. BridReuort Con~ 

P 1496 
Test Equipment Corp., B0I20215, Dallas, Tex. ....... P 1506.1507 
Teman Corp., 2448 N. Shadeland Ave .. Indianapolis. Ind. . P 1509 
Wavetek, 8159 Engineer Rd., San Diego, Calit . . . .. ........ P 1546 
A.RJ. Products, Inc., Gardner Rd., Raton, N. M. 
Alford Mfg. Co., 120 Cross St., Winchester. Mass. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
BLH Electronics Inc., 42 Fourth Ave., Waltham, Mass. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport. N. Y. 

DeSoto Electrical Products, Box 239, DeSoto, Mo. 
EDP Corp., Box 6485, Orlando, Fla. 
Guildline Instruments ltd., Box 99, Smith Falls, Ont., Can. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITI Electronics Inc., 369 lexington Ave., Clifton. N. J. 
ITT Instruments, ITT Aerospace/Optical Div., 15191 Bledsoe St.. 
Instrument labs. Corp .. 315 W. Walton PI .. ChicaRo. III. 
Jerrold Electronics Corp., 4{)1 Walnut St .. Philadelphia, Pa. 
levell Elctrns. ltd .• Park Rd .. HiRh Barnet. Herts. EnR. 
Micro-Radionics, Inc .• 14844 Oxnard St., Van Nuys, Cal. 
Nano Fast, Inc., 416 W. Erie, Chicago. III. 
Nichols, R. H. Co., ltd., 4544 Dufferin St.. Toronto, Ont., Can. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Sentron, Inc .• P. O. Drawer 610. New Milford. Conn. 
Singer·General Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Sunshine Scientific Instruments. Inc., 1810 Grant Ave., Philadelphia. Pa. 
Technology/Versatronics, Inc., 5lJ6 S. High St., Yellow Springs. Ohio 
Tele·Dynamics, 5000 Parks ide Ave., Philadelphia. Pa. 
Teleproducts, Inc., 351 New Albany Rd .• Moorestown, N. J. 
Weston Instrs., Inc., Weston·Lexington Div .. 17 Hartwell Ave .. lexington. Mass. 

TESTERS, ACCELEROMETER-
SEE CALIBRATORS. ACCELEROMETER 

TESTERS. BAnERY 
Christie Electric Corp., 3404A W. 67 St., Los 'Angeles, Calif. ... P 1895 
Eagle·Picher Ind., Inc., American Bldg .• Central Pkwy., Dept EEM.fi9, Cincinnati, O. 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. ..••.... P 2042 
Servo·Tek Products Company, 1086 Goffle Rd .• Hawtborne. N. J. 
Simpson Electric C~, 5200 W. Kinzie St, Chicago. III. 
Sonotone Corp .• Batlery Div .. Dept. BID. 80x 200. Elmsford. N. Y. P 2092 
Western Reserve Electronics Inc., 12430 Euclid Ave .• Cleveland. Ohio 

P 1551 
Aerotronic Associates, Inc., Box 367, Contoocook. N. H. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro,. N. J. 
Austin Elctrns .. 450 W. First Ave" Roselle. N. J. 
British Physical labs., Houseboat Works. Radletl. Herts. Eng. 
Dixson, Inc .• Bo, 1449, Grand Junction, Colo. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn. N. Y. 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Exide Power Sys. Div., Box 5723, Philadelphia, Pa. 
Gulton Inds., Engrd. Magnetics Div., 13041 Cerise Ave., Hawthorne. Cal. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Kahl Scientific Instr. Corp., P. O. Bo, 1166, EI Cajon, Calif. 
Moran Products Co., 2878 Detroit Ave., Cleveland. Dhio 
Neptune Electronics Co., 30 West 15 St.. New York. N. Y. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Proto Tool Co .• 2209 Sante Fe Ave., los Angeles, Cal~. 
Q. V. S., Inc., 20 North 15th St., East Orange. N. J. 
Ram Meter, Inc., 1100 Hilton Rd., Ferndale, Mich. 
Scope, Inc .• 1860 Michael Faraday Dr., Reston. Va. 
Snap·On Tools Corp., 8120 28th Ave., Kenosha, Wise. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont.. Can. 
Sterling Mfg. Co., 2880 Detroit Ave .• Cleveland, Ohio 
Sun Electric Corp., 6323 Iotondale, Chicago, III. 
Triple·A Specialty Co., 5750 West 51st St .. Chicago. III. 
Unex labs., Inc., 311 Newburyport Tpke., Hathorne. Mass. 
Viz Mfg. Co., 335 E. Price St., Philadelphia. Pa. 

TESTERS, BURN-IN! AGING 
Associated Testing laborato.ries Inc., 200 Route 46, Wayne. N. J. p 1244 
Blue M Engll. Co., 13B1h & Chatham St., Blue Island. III. . . . . P 1245 
Kilovolt Corp., 238 High St, Hackensac~ N. J. 
Mastech Inc., Box 178, E. Molloy Rd., Syracuse, N. Y. ......... P 1436 
Micro Instrument Company, 12901 Crenshaw Blvd .• Hawthorne, CaIH. 

Non·Linear Systems. Inc., Box N, Del Mar, Calif. . .... 
Opad Electric Co. Inc., 43·12 Walker St., New Yor~ N. Y. 
Slaughter Co., Moore & Hailey SIs., Ardmore. Okla. . .. 
Test Equipment Corp., Box 20215, Dallas, Tex. 
Aerotronic Associates. Inc., Box 367. Contoocook, N. H. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Applied Control Co., 98 E. lindsley Rd., Cedar Grove. N. J. 
Austin Elctrns" 450 W. First Ave .. Roselle, N. J. 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 

P 1439 
P 1451 

P 1500 
P 1507 

Hughes Aircraft. Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Neptune Electronics Co .. 30 West 15 St .. New York. N. Y. 
Vestal Modern Design Corp., Vestal Pkwy. E., Vestal. N. Y. 
Wakefield Engineering, Inc., Teal & Audubon Rds .• Wakefield. Mass. 

TESTERS. CABLE 
A 0 Data System~ Inc .• 830 Linden Ave.. Rochester, N. Y. 
AEL Inc., P.O. Box 552, lansdale. Pa. 
Associated Research Inc., 3773 W. Belmont Ave .. Chicago. III. 

, P 1324,1325 
Beckman Instr., Inc., Cedar Grove Oper .. 89 Commerce Rd .. Cedar Grove. N. J. 

P 1337 
Biddle, James G. Co., Township Line & Jolly Rds .• Plymouth Meeting, Pa. 

P 1340 
Cablemaster Div., 13215 Leadwell St., N. Hollywood, Calil. .... P 1355 
Crown Int'I., Box 1000. Dept. EEM, Elkhart Ind. 
Cunningham Corp .. 10 Carriage St .. HoneoYe Falls. N. Y. 
Del Electronics Corp., 250 E. Sandford Blvd .. Mt Vernon. N. Y. 
Gar Enterprises. 2031 N. Lincoln Av ... Pasadena. Calif. P 1390 
Hipotronics,lnc., Rte. 22, P.O. Drawer A, Brewster, N. Y. P 1399.1400 
Instrument Prods., 3M Co .• 300 S. Lewis Rd .. Camarillo. Calif. 
Intronics, Inc." 57 Chapel St., Newton, Mass. 
Kilovolt Corp., 238 High St .. Hackensack. N. J. .. .. .. .... P 2014 
Landis & Gyr, Inc., 45 West 45th St, New York. N. Y. 
Peschellnstrs., Inc., Cap. Coral Ind. Park, Box 847, Cape Coral. Fla. 

P 145B,I459 
Ross Engrg. Corp., 11915 Shadybrook. Saratoga, Calif. 
Shallcross. E. Preston St. Selma, N. C. . . . . . P 1483 
Slaughter Co .• Moore & Hailey Sts., Ardmore. Okla. .. P 1500 
Soedcor Elclms .. Inc" 70-31 84th St .. Glendale. N. Y. 
TektroniX, In •. , Box 500. Beaverton, Ore. 

TESTERS. COIL 

Triplett Electrlcallnstr. Co., 280 Harmon Rd., Bluffton, Obio 
Universal Voltronics Corp., 27 Radio Circle Dr., Mt Kisco. N. Y.. P 1519 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Aircraft & Elctrn. Specialties, Inc., 12675 W. U.S. Hwy. 36, Plainfield, Ind. 
Arnetek, Inc., Station Square Two, Paoli, Pa. 
Amprobe Instrument, 630 Merrick Rd., lynbrook, N. Y. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Anritsu Elee. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo. Jap. 
Audio Accessories, Inc., Gilsum, N. H. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Bliss Electronic Corp., Bo, 366, Sussex, N. J. 
Brooks Research & Mfg. Inc., 5612 Brighton Terr .• Kansas City. Mo. 
Cambridge Scientific Ind. Inc., 527 Poplar St., Cambridge. Md. 
Canadian Resch. Inst.; 85 Curlew Dr., Don Mills, Ont., Can. 
Central Engrg. Co .• 2930 Anthony la., Minneapolis. Minn. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Clinton Instrument Co., Boston Post Rd., Clinton, Conn. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Cox, C. E. Co., 1514C N. Harper St., Santa Ana, Calif. 
Custom Scientific Instruments, Inc., Box A, Whippany, N. J. 
Dit·Mco Inti., 5612 Brighton Terr., Kansas City. Mo. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Instrument Labs. Corp., 315 W. WaUon PI.. Chicago, III. 
lab Electro-AcoustiQue, 5 Rue Jules·Parent, 92·Rueil, Malmaison. France 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Network Industries, Inc., Box 397, Bayonne, N. J. 
Nichols, R. H.Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Radio Communication Co., 1020 E. land PI., Milwaukee, Wise. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Sterling Mfg. Co., 2880 Detroit Ave., Cleveland, Ohio 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Teleproducts, Inc., 351 New Albany Rd., Moorestown. N. J. 

TESTERS. CAPACITOR 
A 0 Data Systems, Inc., 830 Linden Ave .• Rochester. N. Y. 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Beckman Instr., Inc., Cedar Grove oper., 89 Commerce Rd., Cedar Grove, N. J. 

P 1337 
Boonton Electronics Corp., Rte. 287 at Smith Rd., Parsippany. N. J. 

P 1348 
Dranelz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. J. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 1375 
Freed Transformer Co., Inc., 1195 Weirtield St., Brooklyn, N. Y. p 13B5 
Gar Enterprises, 2031 N. Lincoln Ave .. Pasadena. Calif. ... .. P 1390 
Heath Co., Dept 180, Benton Harbor, Mich. 
Industrial Test Equipt. Co., 20 Beechwood Ave., Port WashinglGn, N. Y. 
Kilovolt Corp., 238 High St., Hackensack, N. J. . ... ... .... P 2014 
Landis & Gyr, Inc .• 45 West 45th St, New York. N. Y. 
London Co., 811 Sharon Dr., Westlake, Ohio ..... P 1427 
Micro Instrument Company, 129Dl Crenshaw Blvd., Hawthorne, Calif. 

. P 1438 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 841, Cape Coral, Fla. 

, P 1458 
Simpson Electric Co., 5200 W. Kin~e St., Chicago, III. 
Slaughter Co., Moore & Hailey Sts., Ardmore, Okla. ......... P 1501 
Southfield Elctrns., 21250 10 'h Mile Rd., Southfield, Mich. .... P 1503 
Sprague Electric Co., 481 Marshall St.. N. Adams. Mass. ... P 693 
Test Equipment Corp., Box 20215, Dallas, Tex. P 1507 
Aerovo, Corp., Distributor Div., 740 Belleville Ave., New Bedford, Mass. 
B & II. 1801 W. Belle Plaine Ave .• Chicago, III. 
British Physical labs., Houseboat Works. Radlett, Herts. Eng. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place. N. Y. 
D. M. Research Corp., 13703 Madison Ave., Cleveland, Ohio 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Daymarc Corp., Bear Hill Rd., Waltham. Mass. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Mercury Electronics Corp., 315 Roslyn Rd., Mineola, N. Y. 
Neptune Electronics Co .• 30 West 15 St., New York, N. Y. 
Optimized Devices, Inc., 120 Marble Ave .• Pleasantville, N. Y. 
Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
Teradyne, Inc., 183 Essex St., Boston, Mass. 

TESTERS. CIRCUIT-SEE TESTERS. SIGNAL 
TRACING 

TESTERS. COIL 
Beckman Inslr., Inc., Cedar Grove Oper., 89 Commerce Rd .• Cedar Grove, N. J. 
Boonton Electronics Corp., Rte. 287 at Smith Rd., Parsippany. N. J. 

P 1348 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield. N. J. P 1366 
Freed Transformer Co., Inc., 1795 Weirtield St., Brooklyn, N. Y. 

P 1385,1387 
Industrial Tesl Equip!. Co., 20 Beechwood Ave., Port Washington, N. Y. 
Intronics, Inc., 57 Chapel St., Newton, Mass. 
Kilovolt Corp., 238 High St., Hackensack, N. J. 
New Product Engrg., Inc., 812 Manchester Ave., Wabash, Ind. 
RO Assocs., Inc., 3705 Haven Ave., Menlo Park, Cal. 
Slaughter Co., Moore & Hailey Sts., Ardmore, Okla. ......... P 1500 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Avtron Mfg., Inc., 104{)9 Meech Ave., Cleveland, Ohio 

. British Physical labs., Houseboat Works, Radletti Hert~ Eng. 
Collins Radio Co., Dallas, Texas 
General Radio Company, 300 Baker Ave .• W. Concord. Mass. 
J·Omega Company, 2271 Mora Dr., Mt. View. Calif. 
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TESTERS. COIL (Cont'dl' 

Kartron, Box l338i'Huntington Beach, Calif. 
Metro-Tel Corp.,4~ Railroad Ave., Westbury, N. Y: 
,Neptune Electronics Co., 30 West 15 St,New York,' N. Y. 
Sunshine Scientific Instrumenb, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Wabash Magn~tics Inc., Box 708, Wabash, Ind. 

TESTERS. COMPONENT' LINEARITY 
LIndon Co., 811 Shartn Dr., Westlall8, o~io ............ :. p 1427 
Slaupter Co., Mo .... & Hail" S/a., Anlmarl, 0II1a. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200Wright Ave., Richmond, Calif. 
British Physi~al Labs., Houseboat Works, Radlett, Herb, Eng. 
Continental Device, 12515 Chadron Av •. , Hawthorne, Calif. 
Microdyn. Instrumenb Inc., 203 Middlesex Tpke., Burlington, Mass. 

I 
TESTERS. COMPUTER MEMORY 
Contrlll LlatC, Inc;, 3 StnIIhlIOrI Rd., Natick, Man. 
E.ft Resen Laboraturlas Inc;, Bu 1289, Oaldand, Calif. ....• p 1371 
Scintille Data .11. Inc, 701 S. Avillien II., EI Segundl, CIII. 
ADAR Assaciates Inc., 73 Union Sq., Somerville, Mass. 
Chrt~etics, Inc., 500 Nuber Ave., MI. Vernon, N. Y. 
Computer Test Corp., 3 Computer Dr., Cherry Hill, N. J. 
Datametrics Corp., 7632 Gloria Ave., Van Nuys, Calif. 
DiIAn Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Elpac'Data Systems, 18651 Von Karman Ave., Irvine, Cal. 
Ferroxcube Corp., Systems Div., 5455 S. Valentia Way, Englewood, Colo. 
Hughes Aircraft, Aerospac. Gp., Centinela Ave; & Teala St., Culvar City, Cal. 
Resnrch Engineering Div., 12 Manheim Rd., Essex Fens, N. J. 
United Telacontrol Electronics, Inc., 3500 Sunset Ave., Asbury Park, N. J. 

TESTERS. CORONA 
, Assaeiated IleuMcb Ine.~ 3173 W. Belmont Ave, C~lcap, III. .. P 1324 

Biddle, James G. Co., Townsbili'Une & lolly Rd&,PI,lIolIIII Meeting, 1'1. 
p 1340 

Gar Enterprise$, 2031 N. Uncoln Ava., Pasadeni, CaIH. ...•... P 1390 
HipDtronics, Inc., Rte. 22, P.O. Drawer A, Brewster, N. Y. p 1399,,1400 
1II1m~ Corp, 238 High St, Hackensack, N. 1 
Pamellnstrs., Ine., Cape Coral Ind. Park, Box 14T, Capi Coral, FIa. 

P 1458 
Ion Engrg. CIIIII., 11915 Shadybrtot, s.itop, CIIH. 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Delcon Div., 333 Logue Ave., Mt. View, CaIH. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Neptune Electronics Co., 30 West 15 St., New York, N. Y. 
Rendam Electronics, Inc., 3091 Shadycrest Dr., Cincinnati, Ohio 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Techsonics, Box 251, EI Prado, N. M. . \ 

TESTERS. CRYSTAL-SEE ANALYZERS. 
CRYSTAL' . 

TESTERS. DIODE 
AELlne., P.O. BOI 552, Lansdllle, 1'1. . . . • •• . • . • • • • • . • . .• p1326 
Boonton Eleclrllnics Corp., Rte. 287 • SIIIhb Rd., Parslp,an" N. I. 

p 1348 
E.ft lesean:ll Laboratorlas Inc., BIII289, OalllanUallf. ....• P 1371 
Eleclrlllmp.lse, Inc., 11& Chestnut St., Rid Bank, N. I. 
Heetb CD., Oap!. 1110, Benton Rlmor, Mich. 
Hickok Electrlcallnstr. Co., 10514 DaPont AVI., Cleveland, Ohio p 1395 
lanl Research Lab lae., 211 W. 61 st st, New York, N. Y. 
Kikasai Elctros. Carp., 3-1175, Shlnmeruko.ftip.l~ KawasaUCHJ. 

Kanagawe.Pref., Japan 
KIImR Ctrp., 238 High St, Hackensack, I. J. ' ' 
Maslech Inc., Box 178, E. lIolloy Rd., Syracusa,N. Y. ......... p 1436 
Nirib Hills Eleclrllnies Inc., Almnder PI. Glen Cove,N. Y. .... p 2056 
Pischel Instrs., Inc., Cape Coral Ind. Park, Box 147, Cope Coral; Fla. 
Quln·Tleb Laboratories Inl;" 43 S. Jellersan Rd., WIII"an" I. I. P 1469 
RCAElctrn. CoiIPOIllnts, 415 Saulfl5tb st, Harrisan. I. J. 
Slutllflald Elctrns. 21250 10 Y, MRa Rd., Solllhtieid. Micl. .... P 1503 
Tektronix, lac., Box 500, BmerlOI, Ore. 
TelYac Inslr. CI., 18531,( Ventura Blvd, Tamna, Calli. .. . . . .. p 2834 
Test Equipmeat Corp., Box 20215, Dalles, TeL ... ,.......... p 1506 
Western Reslrve Eleclrllnics lie., 12430 Euclid Ave., CIev.letld~ OIIio 
Advanced Technology.Corp., 1495 Lincoln WOJ East, Chambersberg, Pa. 
Aerotronic Associates, Inc., Box 367, Contooeook, N. H. 
Airborne Instrumenb Lab., Div. Cutier·Hammer, ,Inc., Deer Park, N. Y. 
Alessi Industries, 418 Main St., EI Segundo, talif. 
American Electronic Controls, 74 Tracey Rd., Huntingdon Valley, Pa. 
American Machine & Foundry Co., 1025 N. Royal St, Alexandria, Va. 
Baird-Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Britec ltd., 17 Charing Cross Rd., London, W.C. 2, Eng. 
British Physical Labs., Houseboat Works, Radlel!, Herts, Eng. 
Continental Device, 12515 Chadron Ave., Hawthorne, Cal~. 
Cox, C. E. Co., 1514-C N. Harper St:, Santa Ana, Calif. 
Davidson Electronic ilevelopment Co., 2211 Peninsular Dr., Erie, Pa. 
Daymarc Corp., Bear Hill Rd., Waltham, Mass. 
Eico Electronic Instrument Co., Inc., 283 Malta St., 8rooklyn, N. Y. 
fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 

,Instrument Research Co., P. O. Box 231,lincoln, Mass. 
J.Qmega Company, 2271 Mora Dr., Mt View, Calif. 
Loranger Mfg. Corp., P.O. Box 948, Warren, Pa. ' 
Mea1urement Control Devices. Inc., 2445 Emerald St., Philadelphia. Pa. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. ' 
Optimized Devices, Inc., 220 Marble 'Ave., Pleasantville, N. Y. 
Quaker Electronics, Box 215, Hunlock Creek, Pa. 
Ranlec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Rohde & Schwarz Sales Co., Illlexington'Ave., PasSaic, N. J. 
Seco Electronics Corp., 1001 2nd SI. S., Hopkins, Minn.' , 
Sencore, Inc., 426 S. Westgate Dr., Addison, III. 
Sensory Systams, Inc., Sox 2071, Costa Mesa. Calif. 
Teradyne, Inc., 183 Essex St., Boston, Mass. . 
Texas Instrumenb Inc., Industrial Prods. DIY.iBox 66027, Houston, Tex. 

I \ 

TESTERS. ELECTRIC POWER...;SEE MONIfORs. 
POWER. AC & DC, '" , ',' 
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TESTERS. ENCODER 
Beckman Instr, Inc., CU GrOll 0per.,89 COIIlllrce Rd., Cedar Bfova, 1.1 
Dlseln Carp, 1150 Nartnast 78Ib st, Fort laIdlldille, Fla •. 
PascllellnstrS., Ine., Cape Coral In' Perk, (Box 141, Cipe Coral, FIa. 
neta Instrulllant Carp., Fail1l,~, N. I." " 
Tawsol laN lie., 14011 TeylIIA". Ballin .... , Md. 
Computer C_rsions Corp., 6 Dunton Ct,E. Northport. N. Y. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Gurley, W. & l. E., 514 FuitOll St, Troy, N. Y. 
M~rt Metrics, Inc., 165, Pennsylvania Ave., Paterson, N. J. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
WOJne-George Co., Christina St, Newton, Mass. 

TESTERS. FLUTTER-5EE METERS. WOW & 
FLUTTER 

TESTERS. GROUND RESISTANC&-;'SEE 
METERS, OHM 

TESTERS. GYRO 
brollix LabDllllries, Inc., South Senlce Rd, Plainview, N. Y. 
Ceflflnie Instn. Corp.; 3511 Midway Dr., Sen DieP. CIII!. 
Celif1lrnla IIISIruIIenb CorP. Elin Div., 3511 MliIIIIJ Dr." San DIeIO, Col. 
Eldorado ElctrIS., III Chelom .. Rti., Concord, CallI. 
lalla Resmh Lab lie., 211 W. list St,IIIIr Jerk, I. J. 
Norlb Hils Electronics IH •• AllXInder PI. Glea CIft, II. Y. ••.. P 2056 
Theta IlIIIrJIIant Corp., FaIrfield, N. I. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Advanced Enargy Conversion, 1918 MenalbJ Ave., Menlo Park, Cal~. 
American Chain & Cable Co., Box 1629, Watarbury, Conn. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterhort, N: J. 
Carco Elctrns., 1180 O'Br~n Dr., Menlo Park, ,Calif. 
Consolidated Ohmic Devices, 115 Old Country Rd., Ca~e Place. N. Y. 
Goerz Optical Co., Inc., 301 Alpha Dr., Pittsburgh, Pa. 
Honeywell, Inc., Aeiospace & ~f. Grp., 2701 4th Ave. 5., Minneapolis, Minn. 
Ideal·Aerosmith, Inc., 1505 E. Fox Farm Rd., Cheyenne, Wyo. 
Instrument Div., Sanders As$ocs., lnc., Grenier Field. Manchester. N. H. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Cam. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Cal~. 
Micro Metrics, Inc., 165 Pannsylvania Ave., Paterson, N. J. 
Mystic Transf1lrmers, Inc., 114 West St., Wilmingto~. Mass. 
NH Research, Inc., 1510 S. Lyon St; Santa Ana, CaIH. 
Razdow Labs., Inc., 3n Fifth St, Newark, N. J. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Singer-General Precision Inc., ,1150 McBride Ave., Little Jails, N. J. 

TESTERS., HI·POT-sEE TESTERS. INSULATION 
BREAKDOWN 

TESTERS. INSULATION BREAKDOWN 
AssItllated Rasearch Inc., 3773 W.Balmoat A"~ Chicap, III .. P 1324 
Beclman Instr., Inc., Cadir GI'1I¥I Ollr., 89 CellllllerceRd .• Cadar Grove. N. J. 

p 1337 
Bile M Eqrg. Co., 138th & Chatham St, BI •• Island, in. 
CaIIllllaster DiY., 13215 Leedwen St, N. HollJwaDII, CaIR. .... P 1355 
Coller Elctns., Inc., 7 GIeISOA Ave., Stamford, Cona.' .;...... P 1657 
011 Electronics COI]I., 250 E. Sandf1lnl Blvd., Mt VarnOl, I. 1. 
Freed TrallSformer Ce., lac, 1795 WUlleid St, Breeklyn, N. Y. p 1385 
Gar Ente",isas, 2031 N. Linea'" Ava., Pllsadena. Ca!if. ...•. •. P 1390 
SlIeral Electric Ca., EIctm. Collp. Sales Opar., I alver Rd. Schalllctedy, I. J. 
Hipotroales, IIC., Rte. 22, P.U. Drawer A, Brewster, N; Y. P 1399-1402 
Iidusirlal Tast Equ1pt CD., 21 Beechwood Ava., Port WasbiqtoA, N. Y. 
Jalet Corp., 3111 Winona An., BlmaRk, Calif. 
IleNIllty 11IIIrImIents, III., 28715 Aerora R~, Clevellnd, Ohio 
KiIIasul ElctrnL Cerp, 3-1175, ShIDllaruka.ftlIl$~I. l(awasakfCiIY. 

IlenapWl·Pref.,lapan 
limit Ctrp, 23811l&i1 St, HlCkensack, II. 1. ..........• P 2014 

'landis" Gyr, lie., 45 West 45111 st, New YIrk, N.Y. 
Lendon CD. 811 SlIartn Dr., Westlake, Ohio 
Micrt Iistrument Compal" 12901 Crensbw Blvd. Hawlllerte, Cilif. 

, p 1439 
Oped Electric Ce.lne., 43-12Wlllker St., New Jllk, I. Y. ' 
P.nn Airberne Producb Co., Indllslrial HiJhway, SOlthamPlDn, PI. P 1456 
PIschel Instn., Inc., Cap. C.reIlnd; Perk, Box 147, CIPI Coral, FII. 

p 1458,1459 
Ills EIJIII. Corp, 11915 Sbedyllraok, Sare!Gp, Colli. 
Slaughter Co., MDIII & Hal" S/a., Anlmare, Okla. .•.• p 1500. 1501 
Slidell Elm .... , Inc., 70-31 84th St, Glendail, I. Y. 
SplllllUD Hllh-Ytltep Elctns. Corp. 1930 Adll A .... Brm. N. Y. 
SticII~ H. H. Co., Inc., 21Parl PI., New YDIII, N. Y. . • . • . • • • • P 1499 
Universal VolirenlcsCerp, 27 RediD Circle Dr., Ml Kisct, N. Y... P 1519 
Whittaker Corp;, SancolI,DIv., 80 Elpress St, Plainview. N. Y. .. p 1954 
Add~on Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Anchor Speciag Mfg. Ca., 300 Hollister Rd., Teterboro, N. J. 
Austin Elctrn 450 W. First Ave., Roselle, N. J. 
Automation 0 namics Corp., 35 Industrial Pkwy., Northvale, N. J. . 
Avtron Mfg., nc., 10400 Meech Ave., Cleveland, Ohio 
Barnes & Reinecke Inc., 351 E. Ohio St, Chica~. III. 
Bliss Electronic Corp., Box 366, Sussex, N. J. 
British Physical Labs., Houseboat Works, Redlett, Herts. Eng. 
Brooks Research & Mfg. inc., 5612 Brighton Terr., Kansas City. Mo. 
Canadian Resch. Insl., 85 Curlew Dr., Don Mills, Onl., Can. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Cincinnati Sub-Zero Producb, Inc., 2612 Gilbert Ave., Cincinnati, Ohio 
Clinton Instrument Co., Boston Post Rd., Clfilton, Conn. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa,Calif. 
Connolly & Co., Inc., 914 Rengstorfi Ava., Mt '¥iew, Calif. 
Consolidated Ohmic Devices, 115 Old Country Rd •• Carle Plabe. N. Y. 
Continental Device, (2515 Chadron Ave.; Hawthorne, CaIH. " 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa.· 
Bawe Instruments, Ltd., Western Ave., Acton, Loridon W3. E/u!. 
Dit-Mco Inti., 5612 Brighton Ttrr., 'Kansas City, Mo. 
Eastern Specialty Co;, 3619 N. Eight St, "'iladelphia, Pa. 
Eleclrllnic Bming Co., 140 Glenridge Ave., Montclair, N. 1. 
Energy Systems, Inc.; 3180 Hanover St, StanfOrd Indl. Pk:, Palo. Alto, Cal~. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, I. Y. ,', 
formulabs Industrial Inks; Inc., 529 W. Fourth A"., EscondidO, Calif. 
Grand Transformers, Inc., Beechtree & Merion SIs./Graf\d Haven, Mieh: 
Hallmark Standard Inc., 145 Ubrary Lane; MmIIarorreck. N.Y.' ' , ", 

Hewl,ett·Packard Co., ISOlPage Mill Rd., Palo Alto, Calif. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Instrument Lab& Corp., 315 W. Walton PI., Chicago, III. 
InstrumentResnn:ll Co., P. O. Box 231; Lincoin, Mass. 
Labgear, ltd., Cromwell !lIf., Cambridge; Eng, , 
MiCrt Metrics, Inc., 165 Pennsylvania Ave., Pateison; N. J. 
Multi-AmpCorp., 61 MyrHe St., Cranford, N. J. ' 
Nichols, R. H. Co., Lid., 4544 Dufferin St., Toronto, Ont, tan. 
Optimized Device~ Inc" 220 Marble Ave., Plea~ntVille, N, Y. 
Ostby & Barton .Co., Box 6267, Providence, R. I. 
HaDdam Electronics, InC., 3091 Shadycrest Dr., Cincinnati. Ohio 
Rodaie Electronics, Inc., 603 Chestnut St, Garden City. N. Y •. 
Rohde & Schwarz Sales Co., ill Lexiniton Ave., Passaie, N: J. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. ' 
Stark Electronic Instrumenb, ltd., 180 Station St, Ajax, Onl., Can. 
SUAshine Scientific Instrumenb, Inc., 1810 Grant Ave., Philadelphia, fa. 
Teleproducb, Inc., 351 New Albany Rd:~ Moorestown, N.:J. 
Yewter Carp., 1885 Palmer Ave., Lan:llmont, N. Y. 

TESTERS. 'INTEGRATED CIRCUIT IAUTOMATIC' 
A 0 Oata Systems, Inc., 838 LIIden An., a_star, II. Y. ' 
Arillcll Corp., HO Uncoil St, BrII'ton. 1Iess. 
Auslrtll, Iu., 11214 N. IlIelTlllonei NwY. Autin, TIX. 
AtIee Inc., 58-15Ndll1llllri. WlldsJU, I. Y. •••.••.••• P 1334 
Bamel Carp., 24 N. Lalsdewlll A.... Lans~awnl, Pa. 
0atatreI, Inc .. 1582 ReyIOIIis St, Suta AnI, Calif. 
E.ft Rellarc' LaboraIerils iIC., Box 12!IIL ~ldallll. CallI. •.•.• P 1~71 
Insfruallnt Prell ... 311 Ca., 3110 S.lewls Rd., Camarilo" Calli. 
Kakusal EIac. Ca., Lid., 9 Nlshlkubo-SalllraRWHilo. MInato-b, T,IIy .. lllaii 
Iral Instrulla.t COIIpany, 12901 CrensblW Blvd., lIewIIIorne, CIIlf. 

, P 1439 
Noa-l.iaear SJs!IIU. iIC., Box II. Del Mar, CIII. . •. .'....... P 1451 a .... TecIt Laborell,ries Inc., 43 S. Jallerlln Rd.,Whlppany, I. J. p , 1468 
Spedcor EIctms., lie., 7tI-31 84D St, Gllnall, I. Y. 
Tektrolllx, Inc., au 500, BIIVIIioIl, Ore. 
Test -.ee1 Carp. Box 20215, Oallal, TIL. .• ...•. P 1506. 1507 
Westen RIsarva ElICtroIlics III., 12430 Elclld Ava., CIn.Ilnd, Olio 
AAI Corp., Box fflffI, Baltimore, Md. 
ADAR Assaciates Inc., 73 Union Sq., Somerville, Mass. 
Aerotronic Associates, Inc., Box 367, Contoacook, N. H. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Arvin Systems, Inc., 1 m Springfield St, Dayton, Ohio 
Autometed Measurements Corp., P.O. Box 1289. Oakland, Calif. 
Beckman Instrs., Inc., Elctrn.lnstrs. Diy., 2200Wright Ave., Richmond, CaIH. 
Brown Engrg. Co., Inc., Rasearch Park, HuntsvDle, Ala. 
Bulova Watch Co., Inc., Sys. & Inslrs. Div., Sunrise Hwy., Valley Stream. N. Y. 
CGS Units, Inc.; 73 Saginaw Dr., Rochester, N. Y. 
Continental Device, 12515 Chadron Aye., Hawthorne, Cal~. 
l/aymarc Corp., Bear HHI Rd., Waltham, Mass. 
Fairchild Instr~mlntation, 974 E. Arques Ave., Sunnyvale, Calif. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calli. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
International Energy Conversion, Inc., 430 Kilby St, Garland, Tex. 
Lavoie Labs., Div. Spedcor, Matawa .. Freehold Rd., Morganville, N. J. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica, Calif. 
Loral Elctrn. Sys., 825'Bronx River Ave., Bronx. N. Y. 
Loranger Mfg. Corp., P.O. Box 948, Warren;' Pa. ' 
M~ro Metrics, Inc., 16S Pennsylvania Ave., Paterson, N. J. 
fI1icrt Tech IIfg., Inc., 703 Plantation St., Worcester. Mess. 
Microdyne InstrumentS Inc., 203 Middlesex Tpke., Burlington, Mass. 
Optim~ed Devices, Inc., 220 Marble-Ave., Pleasantville, N. Y. 
Redcor Corv., Box 1031, Canoga Park, Calif. 
Signetlcs Corp., 8ll E. Arques Ave., Sunnyvale, CaIH. 
Singer-General Precisiiln Inc.,.1150 McBride Ave., LHtie Falls, N. J. 
Sparry Microwave Elctns. Div., 'Box 4648, Clearwater, Fla. 
Terad,ne, Inc., 183 Essex St., Boston, Mass. 
Texas Instrumenb Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 

TESTERS. INTEGRATED CIRCUIT 'MANUAL' 
Arltecb Corp., ItO Uneoll St, Brllhton. MIlS. . . . . . . . . • . . . .. P 1285 
Auslrt., III., 11214 N. Inbrregional IIWJ. AustIn, TIX. ' 
Avian Inc., 58-15 Mlrthlln BIvd.,'WDGllelde, N.Y. .•....•... P 1334 
Barlil Carp.; 24 N. LensdlWlII Ave., Larisdewnl, PI, t 
IoIIsal EIec. Ca., Ltd, 8 NIshIIwllI.sallIlllWl-cilo. Mlnato-kl, TOllyl, J",ln 
Noa-Llaeer.1DS, lie., Box N, Dal Mar, CIIIH. . ..• :...... P 1451 
NDrill HDIs Electrolies IH. AI_dar PI. Glln ,Cm, I. Y. ''' .. ' P 1426 
Pbll"IckJNuus Rmarch, 17 Allied Dr. at Rte: 128, Oedhall, Mass. 

'P 539 
flnn.TIC~ Labaretorlallnc., 43 S. Jefferson R_., WIIINIIY, N.I. 
S"deor EIctrns., Ine., 7NI 84th St, Gllndale, I. Y. 
Teltnnix, Inc:~\au 5DD, lemmn, Ore. ' 
Wlatern Resam EIectroeIt:lInc., 12430 Eucl~ AVI., C1evlland, 0~1o 
ADAR Assaciates Inc., 73 Union Sq.; SomervUIe, Mass. 
AEllnstrument Co., 3691 Lee RIl, Cleveland, Ohio 
Aerotronic Associates, Inc., Box 367, Contoacook, N. H. 
Alessi Industries, 418 Main St, EI Segundo, Calif •. 
Applied Control Co., 98 E. Lindsley Rd .. Cedar Grove, N. J. 
Arvin Systems, Inc., 1771 Springfield St., Dayton, Ohio 
Beckman Instrs.;lnc., Elctrn. Inslrs.' Div., 2200 Wright Ave., Richmond, Calif. 

,CGS Units, Inc., 73 Saginaw Dr., Rochester, N, Y. 
Caotinental Device, 12515 Chadron Ave., Hawthorne, Calif. 
Daymarc Corp., Bear11i1l Rd., Waltham, Mass. 
Fairchild Instrumentation, 974 E. Arques Ave., SunnyVale, Calif. 
Huahes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. ISOI Malvern St, fullerton, Cal. 
International Energy Convarsion, 'Inc:, 430 Kirby 'St., Garland, TeL' 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calli. ' 
Loral Elctrn. Sys., 825 Bronx River Ave.,Bronx, N. Y. 
Micro Iotetncs, inc., 165 Pennsylvania Ave., Paterson, N. J. 
Micro Tech Mfg.. Inc., 703 Plantation St, Worcester. Mass. 

,Microllyne Inslrumenb Inc., 203, Middlesex Tpke., BuriinRton, Mass. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N: Y. 
Ostby & Barton Ca., Box 6267, PrllVidence, R. I: " 
Rellcor Corv., Box 1031, Cenoga Park, Cali~' , " 
Seminletals. Inc. 405 National Ave:, MOuntain View" Calif. 
Sillconix, Inc.; 1140 W. Evelyn Ave.; Sunnyvale, Calit 
Teradyne, 1nc.,I83 Essex St., Boston, Mass: ' 
Texas Inslruinenb,lnc., Induslr~1 Prods. Div., Box 66027, Houston. Tex. 



TESTERS. LEAKAGE 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III. .. P 1324 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd., C,dar Grove, N. J. 

P 1337 
Cablemaster Div., 13215 Leadwell St., N. Holiywood, Calif. .... P 1355 
Del Electronics Corp., 250 E. Sandford Blvd .. Mt Vernon. N. Y. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. P 1385 
Gar ElIlerprises, 2031 N. Lincoln Ave .. Pasadena. Calif. ....... P 1390 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio P 1395 
Hipotronics,lnc., Rte. 22, P.O. Drawer A, Brewster, N. Y. p 1399-1402 
Keithley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio 
Kilovolt Corp., 238 High St, Hackensack, N. J. .... . ...... p 2014 
Kokusai Elec. Co., Ltd., 9 Nishikubo·Sakuragwa-eho, Minato·ku, Tokyo, Japan 
Landis & Gyr, Inc., 45 West 45th St, New York, N. Y. 
Micro Instrument Company, 12901 Crens~aw Bivd., Hawthorne, Calif. 

p 1439 
Penn Airborne Products Co., Industrial Highway, Southampton. Pa. 
Peschel Instrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 1458 
Ross Engrg. Corp., 11915 Shadybrook, Saratoga, Calif. 
Slaughter Co., Moore & Hailey Sts., Ardmore, Okla. ... p 1501 
Tesl Equipment Corp., Box 20215, Dallas, Tex. .. p 1507 
Aeronautical Oiv., 400 Enterprise St., Bryan, Ohio 
Aerotronic Associates, Inc., Box 367, Contoocook, N. H. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Barnes & Reinecke inc., 351 E. Ohio St .. ChicaRo. III. 
8ell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
8rooks Research & Mfg. Inc., 5612 Brighton Terr .. Kansas City. Mo. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Clinton Instrument Co., Boston Post Rd., Clinton. Conn. 
Continental Device, 12515 Chadron Ave., Hawthorne. Calif. 
D. M. Research Corp., 13703 Madison Ave., Cleveland, Ohio 
Davidson Eiectronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Dit·Mco IntI., 5612 Brighton Terr., Kansas City, Mo. 
Erdco Engrg. Corp., 136 Official Rd., Addison, III. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. 
Industrial Sys. Div., 5261 W. Imperial Hwy .• Los AnReles. Calif. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Japan Vacuum Engrg. Co. ltd., 1, I·Chome. Kyobashi. Chuo·Ku. Tokyo. Jao. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Magnaflux Corp., 7328 W. lawrence Ave., Chicago, III. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Northeast Electronics Corp., Box 649, Concord. N. H. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Ril Elctrns., Inc., Street Rd. at 2nd St. Pike, SoutharnDton. Pa. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Siliconix, Inc., 1140 W. Evelyn Ave., Sunnyvale, Calif. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Teleproducts, inc., 351 New Albany Rd., Moorestown, N. J. 
Teradyne, Inc., 183 Essex St" Boston, Mass. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
3M Co., 3M Center, St. Paul, Minn. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

TESTERS. LIFE. COMPONENT 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. 
Associated Testing laboratories Inc.,2DO Route 46, Wayne, N. J. 
Blue M Engrg. Co., 138th & Chatham SI., Biue Island, III. 
Crown Inl'l., Box 1000, Dept. EEM, Elkhart, Ind. 
Cunningham Corp., 10 Carriage St., Honeoye Falls. N. Y. 
Kilovolt Corp., 238 High St., Hackensack, N. J. 

P 1243 
P 1244 
P 1245 

Mastech Inc., Box 178, E. Molloy Rd., Syracuse, N. Y. ........ p 1436 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, Calif. 

p 1439 
Test Equipment Corp., Box 20215, Dallas, Tex. ............. P 1507 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
Automation Dynamics Corp .• 35 Industrial Pkwy" Northvale. N. J. 
Barnes & Reinecke Inc., 351 E. Ohio St.. Chica~o. III. 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Continental Devito, 12515 Chadron Ave., Hawthorne, Calif. 
Custom Scientific Instruments, Inc., Box A, Whippany. N. J. 
Davidson Electronic Deveiopment Co., 2211 Peninsular Dr., Erie, Pa. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Vestal Modern Design Corp., Vestal Pkwy. E., Vestal, N. Y. 

TESTERS. LOGARITHMIC AMPLIFIER 
Keithley Instruments, Inc., 28775 Aurora Rd., Cleveland, Ohio P 1424 
RHG Electronics Lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. .. P 1703 

TESTERS. LOGIC CARD 
A 0 Data Systems, Inc., 830 Linden Ave., Rochester, N. Y. 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aritech Corp., no Lincoln St., Brighton, Mass. .... . . . . .. ... P 1285 
Datatron, Inc., 1562 Reynolds St, Santa Ana, Cain. . ..•.... . . P 774 
Dynamics Instrumentation, 5B3 Monterey Pass Rd., Monterey Pk., Cal. 
Instrument Prod~, 3M Co., 300 S. Lewis Rd., Camarillo, Calif. 
Powertee Div., 91611 DeSoto Ave., Chatsworth, Calif. 
AAI Corp., Box 6767, Baltimore, Md. 
ADAR Associates Inc., 73 Union Sq., Somerville, Mass. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Austin Elctrns., 450 W. First Ave., Roselle, N. J. 
Automated Measurements Corp., P.O. Box 1289, Oakland. Calif. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
CGS Units, Inc., 73 Saginaw Dr., Rochester, N. Y. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Conductron Corp., 2600 North 3rd St., st. Charles, Mo. 
Continental Devito, 12515 Chadron Ave., Hawthorne, Calif. 
Davidson Electronic Development Co., 2111 Peninsuiar Dr., Erie, Pa. 
Dero Research & Development Corp., Broadway & ParkA"., HunlinRton. N. Y. 
EDP Corp., Box 6485, Orlando, Fla. 
Fairchild Instrumentation, 974 E.'Arques Ave., Sunnyvale, Calif. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Industrial Inventions, Inc., RD2 463 US 1, Monmouth Jct., N. J. 
lockheed Aircraft Service Co., Ont. IntI. Airport. Ontario. Cal. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
MCG Electronics Inc., 279 Skidmore Rd" Deer Park. N. Y. 

Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Nichols, R. H. Co., ltd., 4544 Dufferin St .. Toronto, Ont., Can. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Republic Corp., 9754 Deering Ave., Chatsworth. Calif. 
Singer-General Precision Inc., 1150 McBride Ave., littie Falls, N. J. 
Teleproduets, Inc., 351 New Albany Rd., Moorestown, N. J. 
Teradyne, Inc., 183 Essex St., Boston, Ma$!. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027. Houston. Tex. 
Wyle Labs., 128 Maryland St., EI Segundo, Calif. 
Zehntel, Inc., 1450·6th St., Berkeley, Calif. 

TESTERS. LSI (AUTOMATIC) 
Aritech Corp., t30 lincoln St., Brighton, Mass. 
Datatron, Inc., 15B2 Reynolds St, Santa Ana, Calil. 
E·H Research Laboratories Inc., Box 1289, Oakland. Calif. P 1371 
AAI Corp., Box 6767, Baltimore, Md. 
ADAR Associates Inc., 73 Union Sq., Somerville, Mass. 
Continental Devito, 12515 Chadron Ave .• Hawthorne, Calif. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Microdyne Instruments Inc., 203 Middlesex Tpke., Burlington, Mass. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston, Tex. 

TESTERS. MAGNETIC CORE 
Magnemetrics Div., Rockdale St, Worcester, Mas~ p 1435 
Shallcross, E. Preston St, Selma, N. C. .. .. . .. .. .. .. .. .. ... P 14B3 
Singer Co., Instrumentation Div., 915 Pembroke St., BridReport, Conn. 

P 1494 
ADAR Associates Inc., 73 Union Sq., Somerville, Mass. 
Automated Measurements Corp., P.O. Box 1289. Oakland. Calif. 
Chronetics, Inc., 500 Nuber Ave., Mt. Vernon, N. Y. 
Computer Test Corp., 3 Computer Dr., Cherry Hill, N. J. 
Hallmark Standard Inc., 145 library lane. Mamaroneck. N. Y. 
Horex Electronics, Inc., 1729 21st St" Santa Monica. Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Magnetic Metals Co., Hayes Ave. at 21st St .. Camden. N. 1. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia. Pa. 

TESTERS. MAGNETRON 
Caber ~ctrn~, Inc., 7 Gleason Ave., Stamford. Conn. 
KHovolt Corp., 23B High SI., Hackensack, N. J. 
E. F. E. labs., Inc., Horsham Valley Industrial Center, Horsham, Pa. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl.Pk .• Palo Alto, Calif. 

TESTERS. MATERIAL 
American Instr. Co., Inc., 8030 Georgia Ave., Silver Spring, Md. p 1243 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III. .. P 1324 
Beckman Instr., Inc., Cedar Grove Oper., 89 Commerce Rd .. Cedar Grove, N. J. 

Electro Impulse, Inc., 116 Chestnut St., Red Bank, N. J. 
Kilovolt Corp., 238 High St, Hackensack, N. J. 

P 1337 

Ohio Semitronlcs, Inc., 1205 Chesapeake Ave., Columbus, Ohio P 1047 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 1458,1459 
Quan·Tech Laboratories Inc., 43 S. Jefferson Rd., Whippany, N. J. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Aerodyne Controis Corp., 90 Gazza Blvd., Farmingdale. N. Y. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Amthor Testing Instr. Co., Inc., 45·53 Van·Sinderen Ave., Brooklyn, N. Y. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Arvin Systems, Inc., 1771 Springfield St., Dayton, Ohio 
Automation·Forster Div., Box 1025. Ann Arbor. Mich. 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Custom Scientific Instruments, Inc., Box A, Whippany, N. J. 
Dawe Instruments. ltd., Western Ave .. Acton. london W3. En~. 
Delta Sonics, Inc., 12918 Cerise Ave., Hawthorne, Calif. 
Dillon, W. C. & Co., Inc., 14620·EP Keswick St .. Van Nuvs. Cal if. 
Inspection Systems, 12918 Cerise Ave., Hawthorne, Calif. 
Instron Corp., 2500 Washington St.. Canton, Mass. 
Lab Electro·Acoustique, 5 Rue Jules·Parent, 92·Rueil, Malmaison, France 
Magnaflux Corp., 7328 W. Lawrence Ave., Chicago, III. 
Mechanical Technology, Inc., 968 Albany·Shaker Rd .. latham. N. Y. 
Microwave Instruments Co., 3111 Second Ave .. Corona del Mar. Cal. 
Pacific Scientific Co., Aerospace Div., 1346 S. State College Blvd .. Anaheim. Calif. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Sunshine Scientiftclnstruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 

TESTERS. MEMORY-SEE TESTERS. 
COMPUTER MEMORY 

TESTERS. METER 
Augal Inc., 36 Perry Ave., Attleboro, Mass. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 
Electronic Development Corp., 423 W. Broadway, Boston, Mass. 
General Electric Co., Elctm. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Hickok Electrical Instr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Holt Instrument Labs, P.O. Box 230, Oconto, Wise. . ..... . 
Julie Research lab Inc., 211 W. 61st St., New York, N. Y. . .. . 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y •.... 
RFllnds., Inc., Powerville Rd., Boonton, N. J. ............. . 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Simpson Electric Co" 5200 W. Kinzie St., Chicago, III. 

P 1398 
P 1414 
P 1426 
P 1472 

Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

A & M Instrument, Inc., Community Or., Great Neck, N. Y. 
Abbey Electronics Div., 2110 Shames Dr., Westbury, N. Y. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport. N. Y. 
Eastern Specialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Hallmark Standard Inc., 145 library lane, Mamaroneck. N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Knopp, inc., 1307 66th St., Oakland, Calif. 
Nichols, R. H. Co., ltd., 4544 Dufferin St.. Toronto, Ont., Can. 
Optimalion Inc., 9421 Telfair Ave., Sun Valley, Calif. 

P 1498 

TESTERS. POWER SUPPLY 

Stark Electronic Instruments, ltd., 180 Station St., Ajax, Ont., Can. 
States Co., 19 New Park Ave., Hartford, Conn. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 
Weston Instrs .• Inc., Weston·lexington Div., 17 Hartwell Ave., lexington, Mass. 
Yewter Corp., 1885 Palmer Ave., larchmont, N. Y. 

TESTERS. MICROPHONE-SEE 
CALIBRATORS. MICROPHONE 

TESTERS. MICROWAVE 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Caber Elctms., Inc., 7 Gleason Ave., Stamtord, Conn. . ...... . 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y •...... 
Electro Impulse, Inc., 116 Chestnut St., Red Bank, N. J. . ..... 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. I. 
Kilovolt Corp., 23B High St, Hackensack, N. I. 
PhilcojFord Corp., C & Tioga Sts., Philadelphia, Pa. 
Sclentlflc·Atlanta Inc., Box 13654, Atlanta, Ga. 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y. 
Wavellne Inc., Box 718, West Caldwell, N. I. ., ........... . 
Welnschel Engrg. Co. Inc., P.O. Box 577, Gaithersburg, Md. . .. 
AAi Corp., Box 6767, Baltimore, Md. 

P 1657 
P 1658 
P 1668 

P 170B 
P 1720 
P 1529 

Airborne Instruments lab., Div. Cutler·Hammer, Inc., Deer Park, N. Y. 
Alford Mfg. Co., 120 Cross St., Winchester, Mass. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Carco Elctrns., 1180 O'Brien Dr., Menlo. Park, Calif. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden. N. J. 
Collins Radio Co., Dallas, Texas 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
GeGSpace Elctrns. Div., 1 Fairchild Ave., Plainview, N. Y. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Heriey Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hyletronics Corp., 100 Ainsworth Rd., Wilmington, Mass. 
Kruse·Storke Elctrns., 790 Hemmeter La., Mountain View, Calif. 
loral Elctrn. Sys., 825 Bronx River Ave., Bronx, N. Y. 
Magnaflux Corp., 7328 W. Lawrence Ave., Chicago, III. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meridian Metalcraft, Inc., 8739 S. MillergroveDr., Whittier, Calif. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Mierolab/FXR, 10 Microlab Rd., livingston, N. J. 
PRO Eleetronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
Rantee Div., 24003 Ventura Blvd., Calabasas, Calif. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick, Mass. 
Speetra·Eletrns., Inc., 923 N. San Antonio Rd., los Altos, Calif. 
Sperry Microwave Elctns. Div., Box 4648, Clearwater, Fla. 
Sylvania Eleetric Prod., Inc., Eietm. Sys., 40 Sylvan Rd., Waltham, Mass. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calil. 
Zeta labs., Inc., 616 National Ave., Mountain View, Calif. 

TESTERS. MOTOR 
Kintron Co., 29 S. Pasadena Ave., Pasadena, Calif. .... p 1748 
Scientific Columbus Inc., 1035 W. Third Ave., Columbus, Ohio 

P 2B42,2843 
Simpson Electric Co., 5200 W. Kinzie St., Chicago, 111. 
Slaughter Co., Moor. & Hailey Sts., Ardmore, Okla. ......... P 1500 
Chatillon, 1. & Sons, 83·30 Kew Gardens Rd., Kew Gardens, N. Y. 
Delta Products, Inc., P.O. Box 1147, Grand Junction, Colo. 
Singer·General,Precision Inc., 1150 McBride Ave., little Falls, N. J. 
Westinghouse Eiee. Corp., Defense Prods .• Box 2278. PittsburRh, Pa. 

TESTERS. MULTIPURPOSE-SEE 
TEST SETS. MULTIPURPOSE 

TESTERS. POTENTIOMETER 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III. .. P 1325 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 1374 
Fairchild Controls, 225 Park Ave., Hicksville, N. Y. 
North Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. .... P 2056 
Nylr.nics, Inc., Eleclnl·Mec Instr. Corp., 183 Commercial St., Watertown, Conn. 
Advance Instr. Corp., 1707 F St., Belmar, N. J. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Barber·Coiman Co.,lndl Insts Div., 1300 Rock St., Rockford, III. 
Bristol Co., Box 1790, Waterbury, Conn. 
Gurley, W. & l. E., 514 Fulton St., Troy, N. Y. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. Y. 
Hy·Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Litton Inds., Potentiometer Div" 226 E. 3rd Ave., Mt. Vernon, N. Y. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Millitest Corp., 88 Madison Ave., Hempstead, N. Y. 
Solatron Enterprises, 421 E. Beach Av •. , Inglewood, Calif. 
Taylor Instr. Process Controi Div., 95 Ames St., Rochester, N. Y. 
Vari·Ohm ElectroniCS, Inc., 65 Brightside Ave., E. Northport, N. Y. 
Yewter Corp., 1885 Palmer Ave., larchmont, N: Y. 

TESTERS. POWER SUPPLY. 
Del Electronics Corp., 250 E. Sandford Blvd" Mt Vernon. N. Y. P 1901 
Eleclnlnic Development Corp., 423 W. Broadway, Boston, Mass. 
Hlpotronlcs, Inc., RIe. 22, P.O. Drawer A, Brewster, N. Y; 

P 1399. 1401. 1402 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. ..... .. . . . . P 2006 
NJE Corp., 20 Boright Ave., Kenilworth, N. J; 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Ra. 

• P 1458,1459,2061 
Universal Voltronics Corp., 21 Radio Circle Dr., Ml Kisco, N. Y. .. P 1519 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Pacific Measurements, Inc., 940 Industrial Ave., Palo Alto, Cal. 
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TESTERS. PULSE JInER 

TESTERS. PULSE JITTER 
Eldorado Elctrns., 601 Chalomar Rd., Concord, CalH. 
TeJe'Signal Corp., 250 Crossways Park Dr., Woodbury, H. Y. 
Anritsu Elec. Co., Ltd.; 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, lap. 
Dero Research & Development Corp., Broadway & Park Ave., HuntinRton, N. Y. 
Salle Labs. hlC., Instr. Div., 14 Huron Dr .. Natick. ~ass. 

TESTERS. RADAR 
Aerospace Research Inc."I30 Lincoln St, Boston, Mass. . 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. 
BIrd E1ectroDic Corp., 30303 AIIrora Rd., Cleve~nd, Ohio, .. . . .. p, 1342 
Cober E1ctrns., Inc., 1 Gt~son Ave., Stamford, Conn. ' 
E1dora4o E1ctrns., 601 Chalomar Rd., Concord, CaIR. 
Frequency Engineering Labs, P.O. B01521, Farmingdale, N. J. 
Kilovolt Corp., 238 Hlgb St, Hackensack, N. I. 
LAD Electro·Systems tnc., 7 Commercial St .. Hkksville. H. Y. 
Metric Systems Corp., 736 N. Beal St, Fort Walton Beach, F~. p 541 
ScieJllific-Atlanta Inc., Box 13654, Atlanta, Ga. . 
Vep Precbion Labs., Inc., 239 Maple Ave .. Vienna, Va. 
Welnsml EnarI. CD. Inc., P.O. Box 577, Gaithersbul2. Mil. 
All Corp., Box 6767, Baltimore, Md. 
Bedford Div., Sanders Assocs., Inc., Crosby Rd., Bedford. Mass. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth. Calif. 
Chemalloy Bectronlcs Corp .. Gillespie Airport. Santee. Calif. 
Dero Research & Development Corp., Broadway & Park Ave., HuntinRton. N. Y. 
E. F. E. Labs., Inc., Horsham Valley Industrial Center, Horsham, Pa. 
Electronic Services, Inc., 1258 Fitzgerald Ave., San Francisco, Calif. 
Energy Systems, Inc., 3180 Hanover St, Stanford Indl. Pk., Palo Alto, Calif. 
General Microwave Corp., 155 Marine St., Farmingdale. N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd .. Akron. Ohio 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
HuRhes Aircraft. Aerospace Gp., Centinela Ave. & Teale St, Culm City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St, Fullerton, Cal. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx. N. Y. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier. Calif. 
Miller Assocs., Mercersburg Academy, Mercersburg, Pa. 
Nichols Prods. Co., 325 W. Main St., Moorestown. N. J. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Sage Labs. Inc., Instr. Div., 14 Huron Dr., Natick. Mass. 
Sperry Microwave Bctns. Div., Box 4648, Clearwater, Fla. 
Sylvania Bectric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham. Mass. 
Transvac Electronics, 270 NeMown Rd., Plainview, N. Y. 
United Telecontrol Electronics, Inc., 3500 Sunset Ave., Asburv Park. N. J. 

TESTERS. RATIO VOLTAGE, . 
Biddle James G. Co., Township Une " Jolly. RdL, Plymouth Meetinll, Pa. 

, p 1338 
Callfarala lutrs. Corp .. 3511 Midway Dr .. San 011(0. CaJ~. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

p 1374 
General Resistance Inc., 500 Nubor Ave., Mt. Varnon, H. Y. . . .. p 1392 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio 
Julie Ruearcblab Inc., 211 W. 6IstSt., Hew York, N. Y. p 1412-1414 
NOD·Linea; Systems, Inc., Box N, Del Mar, Calif. ........•.. p 1450 
Nortb Atlantic Industries Inc., 200 Terminal Dr .. Plainview, N. Y. p 1452 
PhU~rlck/Nexus Research, 11 Allied Dr. at Rte. 128, Dedham, Mass. 

p 539 
Sinpr Co., Instrumentation Div., 915 Pembroke St, Bridgeport. Conn. 

p 1496.1497 
Woinscbel Eni!rJl. CD. Inc., P.O. Box 577, GaRhersbulf, Md. 
A & M Instrument,lnc., Community Or., Great Neck. N. Y. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck. N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd .. Palo Alto, Calif.' , 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartw!1I Ave .. LexinRton. Mass 

TESTERS. RELAY 
Artisan Eletrns. Corp., 5 Eastman's Rd., ParSippany, N. J. 
Associated Research Inc., 3773 W. Belmont Ave., Chicago, III. .. P 1325 
Barnes Corp., 24 N. Lansdowne Ave., Lansdowne, Pa. 
Couab, S. Div .. 3 Ariinllen St .. Nortb Quincy. Mass. 
ElgIn E1eclnlnics, Inc., 2035 W. 12th St, Box 1316, Erie, Pa. 
Hathaway, 5250 t Evans Ave., Denver, Colo. 
Hi·G Jnc., Spring St & Route 75, Windsor Locks, Conn, , 
NORiinear Systems, Inc., Box N,· Del Mar, Calif. 
Nortb Hills Eleclnlnics Inc., Alexander PI., Glen Cove, N. Y. .... P 2056 
Sigma Instruments Inc., 17D Pea~ St, Braintree, Mass. 
Simpson Electric Co., 5200 W. Kln~e St., ChiCago, III. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. I. 
Avtron Mfg .. Inc., 10409 Meech Ave., Cleveland, Ohio 
Bliss Electronic Corp., Box 366, Sussex, N. I. 

. Brooks Research & Mfg, Inc., 5612 Brighton Terr .. Kansas City, Mo. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. . • 
Clinton Instrument Co., Boston Post Rd.,Clinton, Conn. 
Eastern Specialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Bectro·Standards Labs .. Inc .. 3560 Northwest 34th St.. Miami. Fla. 
Flexco Div., 6855 Suva St.,Bell Gardens,Calif. . 
Hy·Cal Engineering, 12105 Los NietosRd .. Santa Fe Springs. Calif. 
lonard Industries Corp., 3047 Tibbett Ave .. Bronx. N. Y. . 
Kemper Engineerinll Co., 9337 Shoshone Ave., Northridge. Calif. 
Lab Electro·Acoustinue. 5 Rue Jules·Parent. 92·Rueil, Malmaison. France 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. I. 
Multi·Amp Corp., 61 Myrtle St., Cranford, N.I. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Ostby & Barton Co., Box 6261, Providence, R. I. 
Photologic Co., 3704 E. Walnut Ave., Orange, Cal. 
Robertson Instrument Co., 1760 W. First St., Azusa, Calif. 
Sittler Corp., 18 N.Ada St., ChicaRo. III. 
Solatron Enterprises, 421 E. Beach Ave., InRlewood. Calif. 
States Co., 19. New Park Ave.,. Hartford, Conn. 
Sunshine Scientific I~struments, Inc., 1810 Grant Ave., Philadelphia. Pa. 
Tecllnitron Co., 213\1, 42nd. St., Newport Beach, Calif. 
Trepec Corp. of Amer .. 30. W. Hamilton Ave .. EnRlewood. N. I. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 
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TESTERS. RESISTIVITY . 
Associated Researcb Inc., 3773 W. Belmont Ave., ChIcago, III. 

p 1324,1325 
AutGmation Development Ca., 9905 W. Jefferson Blvd., CulYer City, CaIR. 

. p 2661 
Beckman Instt. Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J. 

, P 1337 
Biddle, lames G. Co., Townsbip Line & Jolly Rds., Plymouth Meeting, Pa. 

- P 1388 
Boonton Electronics Corp., Rte. 287 at Smith Rd., ParSippany, N. J. P 1348 

Keithley Instruments, Inc., 28775 Aurora Rd. Cleve~nd,. Ohio 
Kokusai E1ec. Co., Ltd., 9 Nisbikubo·Sakuragwa-cho, Minato·ku, TokYo, Japan 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y.. .. , P 2056 
Penn Airborne Products Co., Idustrlal Highway, Southampton, Pa. P 1456 
Shallcross, E. Preston St, Selma, N. C. ................... P 1483 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. I. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Industrial Winding Machinery Corp., Box.45, River Edge, N. J. 
Randam Electronies, Inc., 3091 Shadycrest Dr., Cincinnati, Ohio 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. I. 
Semimetals, Inc., 405 National Ave., Mountain View, Calif. 

TESTERS. RESISTOR 
A 0 Data Systems, Inc., 830 Unden Ave., RochJSter, N. Y. P 758 
Beckman Instr., Inc., Cedar Grave Oper., 89 Commerce Rd., Cedar Grove, N. I. 

P 1337 
Boonton Electronics Corp., Rte. 287 at Smith Rd., Parsippany, N. J. 

p 1348,1349 
Callfarnla Instrs. Corp., 3511 Midway Dr., San Dielo, Calif. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore.' 

Freed Transformer Co., Inc., 1795 Weirfield St., Braoklyn, N. Y. 
General ResIstance Inc., 500 Nuber Ave., MI. Vernon, N. Y •.•.. 
Heath Co., Dept. 180, Benton Harbor, Mich. ' 

P 1374 
P 1385 
P 1392 

Hickok E1ectrlcallnstr. Ca., 10514 DuPont Ava., Cleveland, Ohio 
Industrial Test Equip!. CD., 20 Beechwood Ave., Port Washinllon, N. Y. 
Julie Research Lab Inc., 211 W. 611t St, New York, N. Y. .... P 1412 
Magnemctrics Diy., Rockdale St., Worcester, MaSs. .......... P 1435 
Micro Instrument Company, 12901 Crenshaw Blvd., Hawthorne, Calif. 

p 1439 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... p 2056 
Penn Airborne Products Co., Industrial Higbway, Southampton. Pa. P 1456 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

I P 1458 
Quan·Tech laboratories Inc., 43 S. JeHersan Rd. Whippany, N. J. p 1469 
RCA E1elm. Components, 415 South 5th St, Harrison. N. J. 
Sltellcrass, E. Preston St, Selma, N. C. . .......... . P 1483 
Simpson Electric CD., 5200 W. Kinzie St, Chicago, III. 
S~ughter CD., Moore & Hailey Sts., Ardmore, Okla. . . • . . . . . . . p 1500 
SeuthfieldElctrns., 21250 10 \7 Mile Rd., Southfield. Mich. .... p 1503 
Aerotronic Associates, Inc., Box 367, Contoocook, N. H. 
Anchor Special.!y Mfg. Co., 300 Hollister Rd., Teterboro, N. I. 
British Physical Labs., Houseboat Works, Radlett, Herts, EnR. 
Brunswick Instruments, Box 813, New Brunswick, N, I. 
Canadian Resch.lnst., 85 Curlew Dr., Don Mills, Ont., Can. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Daymarc Corp., Bear Hill Rd., Waltham, Mass. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck. N. Y. 
Hewiett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hy·CaI Engineering, 12105 Los Nietos Rd .• Santa Fe SprinRs. Calif. 
Luft Instruments, Inc., Old Winter St., Lincoln, Mass. 
Mercury Electronics Corp., 315 Roslyn Rd., Mineola, N. Y. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Philips Electronic Instr., 750 S. 'fulton Ave .. Mt Vernon. N, Y. 
Teradyne, Inc., 183 Essex St., Boston, Mass. 

TESTERS. SERVO . . 
Aeroflex Laboratories, Inc., South SerYice Rd., Pla",,"w, N. Y. , 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. .. p. 1328,.1329 
AutomatioD Development Co., 9905 W. Jefferson Blvd., Culver City, Calif. 
Control Technology CD. Inc., 41·16 29th St, L I. C., N. Y. 
EMR·Hatboro, E. County'llne Rd., Hatboro. Pa. 
Industrial Control CD., Central Ave. at Pinelawn, Farmingdale, N. Y. 

• p 2668 
Harth Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. p 1452 
$erYo Corp. of America, 111 New South Rd., Hicksville, N. Y. ... P 1708 
Superior Mfg. & Instr. Corp., 36-87 20th Ave., L I. C., N. Y. .... P 2673 
Theta Instrument Corp., Fairfield, N. J. ..... p 1515 
Advance Instr. Corp., 1707 F St., Belmar, N. J. 
Aetna Elctrns. Corp., Readington Rd., N. Branch, N. J. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Anchor Specialty Mfg. Co., 300 HolHster Rd., Teterboro, N. I. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. . 
Carbonara, Victor E., Instr. Engrg. Labs., 90 Harbor Rd., Port Washmgton, N. Y. 
Christian Precision Mfg. Co .• Inc., 12th & Federal Sts., Camden. N. I. 
Collins Radio Co., Dallas, Texas 
Instrument Div., Sanders Assoes .. Inc .• Grenier Field, Manchester, N. H. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Knapton Assocs., 11 Mulberry St., Nashua, N. H. 
Kollsman Motor Corp., Mill St., Dublin, Pa, 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica. Calif. 
Micro Metrics Inc., 165 Pennsylvania Ave., Paterson, N. J. 
Muirhead Inst~s., Inc., 1101 Bristol Rd., Mountainside, Ni I. 
~eeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Singer-General Precision Inc., 1150 McBride Aye., Little Falls, N. I. 

TESTERS. SHOCK . . 
Barry Controls Dlv., 100 Pleasant St, Watertown, Mass. 
Blue M Engrg. Co.,l38th & Chatham St, Blue Island. III. . . . . . . P 1245 
Jan Hardware Mig. CD., Inc., 47-27 36th St., Long Island City, N. Y; 
Kokusai Elec. Co., Ltd.,.9 Nishikubo-Sakuragwa-cho, Minato·ku, Jokyo, lapan 
Avco Corp., 2630 Glendale Milford Rd., CinCinnati, Ohio 
Avco Elctrns., 10700 E. Independence St., Tulsa, Okla. . 

. Bergen Labs., Inc., 6tJ Spruce St., Paterson; N. J. .. . . 
Cincinnati Sub·Zero Products, Inc., 2612 Gilbert Ave., Cmcmnatl, OhiO 
Columbia Research Labs., Inc., Macdade Blvd, & Bullens La., Woodlyn, Pa. 

Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co.,Gro~nd Sys. Group. 1901 MalvernSt., fullerton, Cal. 
Impact,O·Graph Corp.; 1762 East lath St., Cleveland, Ohio 
L A. B. t:orp., 981 Onondaga St., Skaneateles, N. Y. 
Ling. Electronics, 1515 S. MaocheS\er Ave.; Anaheim. Calif. 
Mechanization Assoes., 140 S. Whisman Rd" Mt. View, Calif. 
Monterey Research Lab.,lnc., P.O. Box 72, Monterey, Calif. 
New England Trawler EquiP: Co., 291 Eastern Ave., Chelsea, Mass. 

TESTERS. SIGNAL TRACING 
Beckman Instr.,lnc., Cedar Grove Oper., 89 Commerce Rd .. Cedar Grove, N. J. 

P 1337 
Circon Compo Corp., Santa. Barbara Airport, Goleta, CaIH. ..... p'1319 
Heath CD., Dept 180, Benton Harbor, Mich. . . . . 
Hickok E1ectricallnstr. Co., 10514 DuPont Ave., Cleveland, OhIO P 1395 
Simpson Electric CD., 5200 W. Kinzie St., Chicago, III. 
Addison Electric Co., Inc:, 1101 Bristol Rd., Mountainside, N. I. 
Automated Measurements Corp., P.O. Box 1289, Oakland. Calif. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Barnes & Reinecke Inc., 351 E. Ohio .St., Chicallo, III. 
Beckman Instrs.,lnc·., Elctrn.lnsHs. Dii., 2200 WriRht Ave., Richmond. Calif. 
Bright Star Industries, Inc., 600 Getty Ave., Clifton, N. I. 
Brooks Research & Mfg. Inc., 5612 Brighton Terr., Kansas City, Mo. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Coast Electronies, Inc., 1305 Fifth St., Manhattan Beach, Calif. 
Collins Radio Co., Dallas, Texas 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Desco Mfg. Co., 1530 flower St., Glendale, Calif. 
Dit·Mco Inti., 5612 Brighton Terr., Kansas City, Mo. 
Eico Electronic Instrument Co., Inc;, 283 Malta St., Brooklyn, N. Y. 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Ideal Inds., Inc., 4450 Becker Pl., Sycamore, III. 
Industriallnventions, Inc., RD2 463 US I, Monmouth Jct., N. I. 
Industrial Sys. Div., 5261 W. Imperial Hwv .. Los AnReles. Calif. 
lerrold Electronics Corp., 401 Walnut St., Philadelphia, Pa. 
Leader Instrs. Corp., 24:20 Jackson Ave., Long Island City, N. Y. 
Northeasl Electronics Corp., Box 649, Concord, N. H. 
Ostby & Barton Co., Box 6267, Providence, R) 
Precision Eictrns., Inc., 9101 King Ave., Frankhn Park, III. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Teleproducts, Inc., 351 New Albany Rd., Moorestown. N . .I. 
Ultra Audio Products, Bo~ 921. Beverly Hills, Calif. 
Versa·Tronies, 3016 Deer Pass Rd., Marengo, III. . 
Wandel & Goltermann/Tel-Com, 6 Great Meadow La .. Hanover .. N. I. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Workman EleCtronic Prods., Inc., Box 3828, Sarasota, Fla. 

TESTERS. SOLDERABILITY-SEE . 
MACHINES. SOLDERABILITY TESTING 

TESTERS. SPARK . 
Clinton Instrument Co., Boston Post Rd., Chnton, Conn. 
Formulabs Industrial Inks, Inc., 529 W. Fourth Ave., Escondido, Calif. 
Industrial Winding Machinery Corp., Box 45. River Edge. N. J. 
Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 

. TESTERS. SYNCHRO ERROR 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. .. P 1328, 1329 
Clifton Div., Marple at Broadway, Clifton Hghts., Pa. 
Julie Research Lab Inc., 211 W. 61st St, New York, N. Y. .... 'p 2394 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. P 1452 
Singer Co., Instrumentation Div., 915 Pembroke St, Bridgeport, Conn. 

P 1496. 1498 
Theta Instrument Corp., Fairfield, N. J. ........ . . . . . . . . . . .. P 1515 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Farrand Controls, Inc., 99 Wall St., Valhalla, N. Y. 
Gurley, W. & L. E., 514 Fulton St., Troy, N. Y. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. I. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. I. 
Republic Corp., 9754 Deering Ave., Chats)"orth. Cal!f. 
Singer-General PrecIsIon Inc., 1150 McBride Ave., LIttle Falls, N. I. 

TESTERS. SYNCHRO!RESOLVER 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. .. P 1328, 1329 
CliftOn Div., Marple at Broadway, Clifton Hghts., Pa. 
Control Technology Co. Inc., 41·16 29th.St, L I. C., N. Y. 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. p 791 
Singer Co., Instrumentation Div., 915 Pembrake St., Bridleport, Conn. 

P 1496,1498 
Theta tnstrument Corp., Fairfield, N. J. . ... . ...... P 1515 
Carbonara, Victor E., Instr. Engrg. Labs, 90 Harbor Rd., Port Washington, N. Y . 
Knapton AssotS., 11 Mulberry St., Nashua, N. H. 
Kybe Corp., 132 Calvary St., Waltham, Mass. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. . 
Projects Unlimited; Inc., 1926 E. Siebenthaler Ave., Dayton, OhIO 
Razdow Labs., Inc., 377 Fifth St., Newark, N. I. 
Reeves Instr. Div., East Gate Blvd., Garden City, N. Y. 
Republic Corp., 9754 Deering Ave., Chatsworth, Calif. 
Singer·General Precision Inc., 1150 McBride Ave., LIttle Falls, N. I. 

TESTERS.TAPE·PROGRAMMED-SEE TEST 
EQUIPMENT. AUTOMAllC CHECKOUT. 
TESTERS. INTEGRATED CIRCUIT. 

TESTERS. TELEMETERING-SEE TELEMETERING 
TESTERS & CALIBRATORS . 

TESTERS. TELETYPEWRITER .,' 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 
Tele-Signal Corp;, 250 Crassways Park Dr., Woolibury, N. Y. 
Diamond Repeater Co., 55 Main St., Madison, N. 1 . 
Lab Electro·Acoustique, 5 Rue lules·Parent, 92·Rueil, Malmllson, France 

TESTERS. TENSILE-SEE TE~TERS. MATERIAL 



TESTERS. TORQUE 
Magtrollnc., 240 Seneca St., Buflalo, N. Y. p 1749 
Walers Mfg. Inc., 533 Boslon Posl Rd., Wayland, Mass. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Ametek, Inc., Station Square Two, Paoli, Pa. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
B & F Instrum,nts Inc., Cornwells Hgts .. Pa. 
BlH Electronics Inc.,42 Fourth Ave., Waltham, Mass. 
Bendix Corp., Fluid Power Div., 211 Seward Ave., Utica, N. Y. 
Bergen labs., Inc., 60 Spruce St" Paterson, N. J. 
Bytrex, Inc., 223 Crescent St., Waltham, Mass. 
Chatillon, J. & Sons, 83-30 Kew Gardens Rd., Kew Gardens, N. Y. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Dillon, W. C. & Co., Inc., 14620·EP Keswick St., Van Nuys, Calif. 
English Elec. Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
General Thermodynamics Corp., 164 Ballardvale St., Wilmington, Mass. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Instron Corp., 2500 Washington St., Canton, Mass .. 
Jonard Industries Corp., 3047 Tibbett Ave .. Bronx, N. Y. 
Kahn & Co., Inc., P. O. Box 516, HarHord, Conn. 
MPB Corp., Precision Pk., Keene, N. H. 
Matrix Corp., 520 North 11th Ave., Beech Grove, Ind. 
McFadden Electronics CO.,8953 S. Atlantic Blvd., South Gate, Calif. 
Owatonna Tool Co., 395 Eisenhower Dr., Owatonna, Minn. 
Power Inslruments Inc., 7352 No. Lawndale Ave., Skokie, III. 
Snap·On Tools Corp., 8120 28th Ave .. Kenosha, Wisc. 
Sturtevant, P. A. Div., Dresser Inds .. Inc., Addison, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Vibrac Corp., Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 
West Coast Resch. Corp., Box 25061, Los Angeles, Calif. 

TESTERS. TRACKING & EROSION. 
RESISTANCE !INSULATION} 

Beckman Inslr.,lnc., Cedar Grove Oper., 89 Commerce Rd .. Cedar Grove, N. I. 
p 1337 

london Co., 811 Sharon Dr., Westlake, Ohio .... . . . p 1427 
Hallmark Slandard Inc., 145 Library lane. Mamaroneck, N. Y. 
Hickok Electricallnstr. Co., 10514 DuPonl Ave., Cleveland, Ohio, 

TESTERS. TRANSISTOR 
AEllnc., P.O. Box 552, lansdale, Pa. p 1326 
Barnes Corp., 24 N. lansdowne Ave., lansdowne, Pa. 
Healh Ca., Dept. 180, Benlon Harbor, Mich. 
Hickok Electrical Instr. Co., 10514 DuPonl Ave., Cleveland, Ohio p 1395 
Kikusui Elclrns. Corp., 3·1175, Shinmaruko·Himhi. Kawasaki·Citv. 

Kanagawa·Pref., Japan 
Kokusai Elec. Co., ltd., 9 Nishikubo·Sakuragwa·cho, Minalo·ku, Tokyo, Japan 
Maslech Inc., Box 178, E. Molloy Rd., Syracuse, N. Y. .. p 1436 
Measuremenls, Box 180, Boonlon, N. J. 
Norlh Hills Electronics Inc., Alexander Pl., Glen Cove, N. Y. .... p 2056 
Philco/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Quan·Tech laboratories Inc., 43 S. Jefferson Rd., Whippany, N. J. p 1468 
RCAElclrn. Componenls, 415 Soulh 51h St, Harrison, N. I. p 1480 
Soulhfield Elctrns., 21250 10 y, Mile Rd., Soulhfield. Mich. .. p 1503 
Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. 
Teklronix, Inc., Box 500, Beaverton, Ore. 
Telvac Inslr. Co., 18531·E Venlura Blvd., Tarzana, Calif. . P 2834 
Tesl Equipment Corp., Box 20215, Dallas, Tex. p 1506 
Triplett Eleclricallnstr. Co., 280 Harmon Rd., Bluftlon, Ohio 
Western Reserve Electronics Inc., 12430 Euclid Ave., Cleveland, Ohio 
Whittaker Corp., Gencom Div., 80 Express St., Plainview. N. Y. 
Abbey Eleclronics Div., 200 Shames Dr., Westbury, N. Y. 
Aerotronic Associates, Inc., Box 367, Contoocook, N. H. 
Alessi Industries, 418 Main St., EI Segundo, Calif. 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Automated Measurements Corp., P.O. Box 1289, Oakland, Calif. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Baird·Atomic, Inc., 33 University Rd., Cambridge. Mass. 
Beckman Instruments, Inc., Spinco Oiv"l117 California Ave., Palo Alto, Calif. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. J. 
Britec ltd., 17 Charing Cross Rd., London, W.C. 2, Eng. 
British Physical Labs., Houseboat Works, Radlett, Herts, EnR. 
Bulova Watch Co., Inc., Sys. & Instrs. Div., Sunrise Hwy., Valley Stream, N. Y. 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Continental Device, 12515 Chadron Ave .. Hawthorne. Calif. 
Cox, C. E. Co., 1514C N. Harper St., Santa Ana, Calif. 
Custom Scientific Instruments, Inc., Box A. Whippany, N. J. 
Oaymarc Corp., Bear Hill Rd., Waltham, Mass. 
Desco Mfg. Co., 1530 Flower St., Glendale, Calif. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Ensco, Inc., 3100 Eldredge SI., Salt lake City, Utah 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Geauga Elctrns. Co., 7336 Samuel lord Dr., Chagrin Falls, Ohio 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. 
Hy·Cal Engineering, 12105 Los Nielos Rd., Santa Fe Springs. Calif. 
Labgear, ltd., Cromwell Rd., Cambridge, Eng. 
Leader Instrs. Corp., 1410 Jackson Ave., Long Island City, N. Y. 
Leland Airborne Products, Div. of AMF Co., Box 128, Vandalia, Ohio 
levell Elctrns. ltd., Park Rd., High Barnet. Herts. Eng, 
Loranger Mfg. Corp., P.O. Box 948, Warren, Pa. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Micro Tech Mfg., Inc., 703 Plantation St., Worcester, Mass. 
Nichols, R. H. Co., ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Optimized Devices, Inc., 220 Marble Ave., Pleasantville, N. Y. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passaic, N. J. 
Seco Electronics Corp., 1001 2nd St. S., Hopkins, Minn. 
Semitronics Corp., 265 Canal St., New York, N. Y. 
Sencore, Inc., 426 S. Westgate Or., Addison, III. 
Sensory Systems, Inc., Box 2071, Costa Mesa. Calif. 
Siliconix, Inc., 1140 W, Evelyn Ave., Sunnyvale, Calif. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Onl., Can. 
Teradyne, Inc., 183 Essex St., Boston, Mass. 
Texas Instruments Inc., Industrial Prods. Div., ,Box 66027, Houston, Tex. 
Toa Elctrns. ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 

Velonex, 560 Robert Ave., Santa Clara, Calif. 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield. Mass. 
Wiltron Co., 930 East Meadow Dr., Palo Alto, Calif. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

TESTERS. TRANSMISSION & DELAY 
Babcock Eleclronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. 
Daven. Grenier Field, Dept. EEM 61. Manchester. N. H. . . . . . .. . p 550 
Marconi Inslrs., 111 Cedar la., Englewood, N. J. . p 1433 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
TeleoSignal Corp., 250 Crossways Park Dr., Woodbury, N. Y. 
Waveforms, 11922 Valerio St., N. Hollywood, Calif. P 1530 
Weslern Reserve Eleclronics Inc., 12430 Euclid Ave., Cleveland, Ohio 

P 1550 
Acton Laboratories, Inc., 531 Main SI., Acton, Mass. 
Anritsu Elee. Co., ltd., 11·20, Minamiazabu 4 chome, Minato·ku, Tokyo. Jap. 
Hewlett·Packard Co., 1501 PaRe Mill Rd., Palo Alto. Calif. 
ITT Instruments, ITT Aerospace/Optical Div., 15191 Bledsoe St., 
Metro·Tel Corp., 409 Railroad Ave., Westbury, N. Y. 
Microwave Div .. Sanders Assocs .. Inc., ledge St., Nashua. N. H. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Phelps Dodge Electr. Prods. Corp., 60 Dodge Ave .. N. Haven, Conn. 
Railway Communications. 9351 East 59th St .. Ravlown. Mo. 
Wiltron Co., 930 Easl Meadow Or., Palo Alto, Calif. 

TESTERS. TUBE 
Cober Bctrns., Inc., 7 Gl,ason Ave., Slamford, Conn. 
Healh Co., Dept. 180, Benlon Harbor, Mich. 
Hickok Electricallnstr. Co., 10514 DuPonl Ave., Cleveland, Ohio p 1395 
LAD Eleclro·Syslems Inc., 1 Commercial SI .. Hicksville, N. Y. 
RCA Elclrn. Components, 415 Soulh 51h SI .. Harrison, N. J. 
Triplett Beclricallnstr. Co., 280 Harmon Rd., Bluffton, Ohio , 
Whittaker CorP., Gencom Div., 80 Express SI., Plainview, N. Y. p 1954 
American Electronic Controls, 74 Tracey Rd., HuntinRdon Valley, Pa. 
Antronic Corp., 4942 Division, Chicago, III. 
B & K, 1801 W. Belle Plaine Ave., Chicago, III. 
Controlomag labs., 2459 Susquehanna, Roslyn, Pa. 
ECCO Elctrn. Comps. CQrp., 157 S. MacQuesten Pkwv .. Mt. Vernon. N. Y. 
Eico Electronic Instrument Co., Inc., 283 Malta St., Brooklyn, N. Y. 
Electro Specialties Corp., 370 Park Ave., Worcester, Mass. 
Electronic Measurements Corp., 625 Broadway, New York, N. Y. 
Fedtro, Inc., Federal Elelrns. Bldg., Rockville Centre, N. Y. 
Jackson Electrical Instrument Co., 35 Windson Ave., Mineola, N. Y. 
Jetronic Industries, Inc., Main & Cotton Sts., Philadelphia, Pa. 
Joliet Control Corp., Maple & Benton, Box 751. Joliet, III. 
Lattin Radio Laboratories, 1431 SWeeney, P.O. Box 44, Owensboro, Ky. 
lectrotech. Inc., 1221 W. Devon Ave .. Chicago. III. 
loranger Mfg. Corp., P.O. Box 948, Warren, Pa. 
Mercury Electronics Carp., 315 Roslyn Rd., Mineola, N. Y. 
Nichols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Precise Electronics, 76 E. 2nd St., Mineola, N. Y. 
Ril Elctrns .. Inc .. Street Rd. at 2nd st. Pike. Southamoton. Pa. 
Seco Electronics Corp., 1001 2nd SI. S., Hopkins, Minn. 
Sencore, Inc., 426 S. Westgate Or., Addison, III. 
Stark Electronic Instruments, Ltd., 180 Station St., Ajax, Ont., Can. 
Viz Mfg. Co., 335 E. Price St., Philadelphia, Pa. 
Wellronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 
Wiltron Co., 930 East Meadow Dr., Palo Allo, Calif. 

TESTERS. UNIVERSAL 
EMR·Halboro, E. County line Rd., Hatboro, Pa. 
Inslrumenl Prods., 3M Co., 300 S. lewis Rd" Camarillo, Calif. 
Julie Research lab Inc., 211 W. 61st St., New York, N. Y. . p 141~ 
Simpson Eleclric Co., 5200 W. Kinzie St., Chicago, III. 
Ametek, Inc .. Station Square Two. Paoli, Pa. 
Anchor Specialty Mfg. Co., 300 Hollister Rd., Teterboro, N. J. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Chatillon, J. & Sons, 83·30 Kew Gardens Rd., Kew Gardens, N. Y. 
DeSoto Electrical Products, Box 239, DeSoto, Mo. 
Dillon, W. C. & Co., Inc .. 14620·EP Keswick SI.. Van Nuvs. Calif. 
Electronic Measurements Corp .• 625 Broadway, New York, N. Y. 
Hewlett·Packard Co., 1501 Page Mill ~d., Palo Alto, Calif. 
Instron Corp., 2500 Washington St., Canton, Mass. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. J. 
NiChols, R. H. Co., Ltd., 4544 Dufferin St., Toronto, Ont., Can. 
Teleproducts, Inc., 351 New Albany Rd .. Moorestown, N. J. 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield. Mass. 
Welex Electronics, Box 986, Silver Spring, Md. 

TESTERS. VIBRATION-SEE VIBRATION TEST 
SYSTEMS 

TESTERS. VOLTAGE BREAKDOWN 
Associaled Research Inc., 3773 W. Belmonl Ave., Chicago, III.. p 1324 
Beckman Inslr., Inc., Cedar Grove Oper., 89 Commerce Rd., Cedar Grove, N. J. 

Caber Elclrns., Inc., 1 Gleason Ave., Stamford, Conn. 
Crown Inl'l., Box 1000, Dept EEM, Elkhart, Ind. 
Cunningham Corp., 10 Carriage St., Honeoye Falls, N. Y. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon. N. Y. 

P 1337 

" General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
Industr~1 Devices Inc., 982 River Rd., Edgewaler, N. J. 
Micro Instrumenl Company, 12901 Crenshaw Blvd., Hawlhorne, Calif. 

P 1439 
Peschellnslrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 1458,1459 
Slaughter Co., Moore & Hailey Sts., Ardmore, Okla. .... p 1500. 1501 
Spedcor Elclrns., Inc .. 70·31 841h SI .. Glendale. N. Y. 
Tektronix, Inc., Box 5011, Beaverton, Ore. 
Vector Electronic Co. Inc., 12460 Gladslone Ave., Sylmar, Cal. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
Avtron Mfg., Inc., 10409 Meech Ave., Clevelanm Ohio 
British Physical labs., Houseboat Works. Radlett, Herts. EnR. 
Canadian Resch. Inst., 85 Curlew Dr., Don Mills, Ont., Can. 
Cincinnati Sub·Zero Products, Inc., 2612 Gilbert Ave., Cincinnati, Ohio 
Cole Instrument, 2034 Placentia Ave., Costa Mesa, Calif. 
Continental Device, 12515 Chadron Ave .• Hawthorne, Calif. 
Industrial Winding Machinery Corp., Box 45, River Edge, N. J. 
Randam Electronics, Inc., 3091 Shadycrest Dr., Cincinnati. Ohio 

THERMOCOUPLE REFERENCE JUNCTIONS 

Sentron, Inc., P. O. Drawer 610, New Milford, Conn. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Teleproducts, Inc., 351 New Albany Rd., Moorestown, N. J. 
Teradyn" Inc., 183 Essex St., Boston, Mass. 

TESTING. ENVIRONMENTAL-SEE SERVICES. 
ENVIRONMENTAL TESTING 

THERMISTORS 
Amperex EI.lrn. Corp., Componenl Dlv., 35 Hoffman Ave., Hauppauge, N. Y. 

p 2349 
Cal·R, Inc., Thermonelics Div., 1601 Olympic Blvd., Sanla Monica. Calif. 

P 2799 
Carborundum Co. EI.lrns Plant Box 339, Niagara Falls, N. Y. 

P 2BOO-2803 
Dmwood Sensors, Inc., 1653 Elmwood Ave., Cranslon, R. I. 
Fenwal Bectronics Inc., 63 Fountain St, Framingham, Mass. ... P 2814 
Filmohm Div., 37·11 41th Ave., long Island City, N. Y. ....... p 1671 
GC Beclronics, Dept 10·1, 400 S. Wyman St, Rockford, III. 
General Eleclric Co., Bctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

Gulton Inds., Inc., Microceramics Div., Meluchen, N. I. . 
Inlereleclronics Corp., 550 U.S. Rle. 303, Congers, N. Y. 

P 2815 
p 2824 

Keyslone Carbon Co., Thermislor Div., St. Marys, Pa. ... P 2818-2823 
Kidde, Waller & Ca., Inc., 675 Main St, Bellevill" N. I. 
Marstan Elclrns., 307 Washington St, Orange, H. J. 
Murata Mfg. Co., Nagaoka, Kyolo, Japan 
NiJlpon Bee. New York Inc., 200 Park Ave., New York, N. Y. 

p 2405 

OKI Elctrns. of An!erica Inc., 500/506 S.E. 241h St., Ft. lauderdale, fla. 
Pennsylvania Beclronics Technology, Inc., 1397 Frey Rd., Pittsburgh, Pa. 

P 2825 
Rustrak Instr. Div., Gulton Inds. Inc., Municipal Airport, Manchester, N. H. 
Servo Corp. of America, 111 Hew South Rd., Hicksville, N. Y. 
Texas Instrumenls Incorporated, Componenls Group. Box 5012, Dallas, Tex. 

p 2602 
Weinschel Engrg. Co. Inc., P.O. Box 577, Gaithersburg, Md. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
Bacharach Instrument Co., 625 Alpha Dr., Pittsburgh, Pa. 
Carbone Corp., 400 Myrtle Ave., Boonton, N. J. 
Conax Corporation, 1300 Walden Ave., Buffalo, N. Y. 
Delta Semiconductors, 225 Paularino Ave., Costa Mesa, Calif. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Cali!. 
General Electric Co., Metallurgical Prods. Dept., Box 237, Detroit, Mich. 
General Microwave Corp., 155 MarineSt., Farmingdale, N. Y. 
Gow·Mac Instrument Co., 100 Kings Rd., Madison, N. J. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis. Minn. 
Marlin Mfg. Corp., 12404 T riskett Rd., Cleveland, Ohio 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Palmer Electronics, Inc., 156 Belmont Ave., Garfield, N. J. 
Siemens America Inc .• 350 Fifth Ave., New York, N. Y. 
Toa Elctrns. Ltd., 235, Suwa·Cho, Shinjuku·ku, Tokyo, Japan 
Uniled Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Victory Engineering Corp., 128 Vielory Rd., Springfield, N. J. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 
Yellow Springs Instr. Co., Inc., P.O. Box 279, Yellow Springs, Ohio 

THERMO·COMPRESSION BONDING 
EQUIPMENT 

Sprague Electric Co., 481 Marshall St., N. Adams, Mas~ 
Automatic Die Cutting Machine Co., 149 Church St.. New York. N. Y. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Hughes Aircraft Co., Vacuum Tube Prods. Oiv.,tWelding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
Micro Tech Mfg., Inc., 703 Plantation St., Worcester, Mass. 
Unitek Corp., Weldmatic Div., 1810 S. Myrtle Ave., Monrovia, Calif. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 

THERMOCOUPLE REFERENCE JUNCTIONS 
Amperex Elclrn. Corp., 230 Duffy Ave., Hicksville, N. Y. 
Conlrol Prods. Corp., 4431 W. Division St.; Chicago, 111. •• P 2805,2808 
General Eleclric Co., Elclrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 
General Resistance Inc., 500 Nuber Ave., MI. Vernon, N. Y. 
Instrulab, Inc., 1205 lamar St, Dayton, Ohio 
Rosemounl Plug·ln Inc., Componenl Sales, 1416l,banon Rd .. Nashville, Tenn. 
Texas Instrumenlslncorporated, Componenls GrouP. Box 5012, Dallas. Tex. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. , 
8ritish Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Consolidated Ohmic Devices, 115 Old Country Rd., Carle Place. N. Y. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Hy·Cal Engineering, 12105 Los Nietos Rd., Santa Fe Springs, Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Kaye, Joseph, & Co., Inc., 737 Concord Ave., Cambridge, Mass. 
leico Induslries, Inc., 250 W. 57th St., New York, N. Y. 
Marlin Mfg. Corp., 12404 Triskett Rd., Cleveland, Ohio 
Nanmac Corp., 9 Mayhew Rd., Framingham, Mass. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp., Rte. 181, Cortland, N. Y. 
RDf Corp., 23 Elm Ave., Hudson, N. H. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Research, Inc., Box 6164, Minneapolis, Minn. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highlands, Mass. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Temtech, 2208 S. Wright, Santa Ana, Calif. 
Thermo Eleetric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Theta Inds., Inc., Box 392, Great Neck, N. Y. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 
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THERMOCOUPLES. ELEMENTS & 
ACCESSORIES 

Amphenal Connector Div., 2801 S. 25th Ave., Broa~Yiew, III. P 860,861 
Best Electrlcs Div., 1211 E. DennY Way, Seattle, Wash. ....... P 2798 
Control ProdL CD/p., 4431 W. DiYision St., Chicago. III. .. p 2804-2811 
Electro Impulse, fnc., 116 Chestnut St, Red Bank, H. J. ...... p 1669 
Engelhard Minerals & Chemicals Corp" Engelhard Inds. Diy" 

231 New Jersey, RR AYe., Newark, N. J. 
Filmohm DiY.,31·11 41th AYe., Lang Island City, N. Y,; . . • • . . . • P 1671 
General Elec. Ca., Lamp Glass Dept., 24400 Highland Rd., Richmond Hets" Ohio 
ITT Cannan Elec., 3208 Humboldt St., Las Angeles, Cal. .... P 910 
InSlruLab, Inc., 1205 Lamar St, Dayt.n, Ohio 
J·B·Hnstrs. Inc., Box 1818, New Haven, Conn. 
Kidde.'WaHer & Co., Inc., 615 Main St, Belleville, N. J. 
Rusliilk InSlr. Div., Gullon Inds. Inc., Municipal Airport, Manchester. N. H. 
Sigma Instruments Inc., 110 Pearl St, Braintree, MaIL 
Simpson Electric Co., 5200 W. ,Kinzie St., Chlcap, III. 
Singer Co., Instrumentation Dlv., 915 Pembroke St., Bridgeport, Conn. 

P 1494 
Advanced Electrns.lnc., 1765 Silas Deane Hwy .. Rocky Hill. Conn. 
Alnor Instrument Co., 420 N. laSalie St., Chicago, III. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
American Standard, 9000 Kings St., Franklin Park, III. 
Astra Inds., Inc., 606 Olive St., Santa Barbara, Calif. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., IndUnsts Div., 1300 Rock St., Rockford, III. 
Barker Electric Sales Ca., 339 Broad Ave., Ridgefield, N. J; 
Beckman Instrs., Inc., Scientific Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bram Metaliurgical·ChemicaICo., 245 Chelten Ave., Phila~elphia,Pa. 
Bristol Co., Box 1790, Waterbury, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, En~. 
Conax Corporation, 2300 Walden Ave., Buffalo, N. Y. 
Consolidated Controls Corp., 2338 Alaska Ave., EI Segundo. Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Consolidated Ohmic Devices, 115 Old Country Rd .. Carle Place. N. Y. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Electric Thermometers, Inc., 10 Glover Ave., Norwalk, Conn. 
Electronic Brazing Co., 140 Glenridge Ave., Montclair. N. J. 
Electronic Development labs., Inc., 19 Newton Rd., Plainview, N. Y. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Foxboro, Foxboro, Mass. 
Harco labs, Inc., 186 Cedar St., Branford, Conn. 
Heat Technology Lab., Inc" 4308 Governor Or .. Huntsville. Ala. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Hy·Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Ircon Inc., 207 lawrencewood Ctr., Niles, III. 
leieo Industries, Inc., 250 W. 57th St., New York, N. Y. 
lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Marlin Mfg. Corp., 12404 Triskett Rd., Cleveland, Ohio 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, ael Air. Md. 
Materials for Elctrns., Inc., 149-32 132nd St., Jamaica, N. Y. 
Matthey Bishop, Inc., Malvern, Pa. 
Nanmac Corp., 9 Mayhew Rd., Framingham, Mass. 
National Beryllia Corp., Greenwood Ave., Haskell, N. J. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Physical Sciences Corp., 312-314 E. live Oak Ave., Arcadia, Calif. 
Pyco, Inc., 604 E. lineoln Hwy., Penndel, Pa. 
Pyro ElectriC, Muskin Rd., Walkerton, Ind. 
Pyrometer Instr. Inc., 23 Industrial Pkwy., Northvale, N. J. 
RDF Corp., 23 Elm Ave., Hudson, N. H. ' 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highlands, Mass. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
TemTex, 5619 Dyer St., Dallas, Tex. 
Temtech, 2208 S. Wright, Santa Ana, ~al~. 
Thermal Systems, Inc., 13920 S. Broadway, los Angeles, Calif. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Thermotronic Devices, Inc., Forest & Hector Sis., ConshohOCken, Pa. 
United Electric Controls Co., 85A School St., Watertown, Mass. 
United Sensor & Control Co., 85 SchooISt., Watertown, Mass. 
Vacuum Prods., Inc., 25 Dock St., Mt: Vernon, N. Y. 
Weston Instrs. Dlv., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J.' ' 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 
Zircoa, (Zirconium Corp. of America), Box 39217, Solon, Ohio 

THERMOCOUPLES. VACUUM-ALSO SEE 
THERMOCOUPLES. ELEMENTS & 
ACCESSORIES 

Best Electrlcs Dlv., 1211 E. Denny Way, Seattle, Wash. ....... P 2798 
Singer Co., Instrumentation Dlv., 915 Pembroke St, Bridgeport, Conn. 

P 1494 
American Thermo Electric Co., 7269 Santa Monica, los Angeles, Calif. 
Barker Electric Sales Co., 339 Broad Ave., Ridgefield, N. J. 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. J. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
General Electric Co., Analytical Measurement Business Sec" 25 Federal St.. 

W.lynn, Mass. 
Hallmark Standard Inc., 145 library lane, Mamaroneck, N. Y. 
Harco labs, Inc., 186 Cedar St., Branford, Conn. 
Heat Technology Lab., Inc., 4308 Governor Dr., Huntsville. Ala. 
Heraeus·Engelhard Vacuum, Inc., Seco Rd., Monroeville .. Pa. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
Honeywell, Apparatus Cont. Div., 2701 Fourth Ave., S., Minneapolis. Minn. 
Hy·CaI Engineering, 12105 los Nietos Rd., Santa Fe Springs. Calif. 
International Energy Conversion, Inc., 430 Kirby St., Garland, Tex. 
Kinney Vacuum Co., 3529 Washington St., Boston, Mass. 
leieo Industries, Inc., 250 W. 57th St., Ne'1 York, N. Y. 
National Beryllia Corp., Greenwood Ave., Haskell, N. J. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Omega Engineering, inc., Box 4047, Stamford, Conn. 
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Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp .. Rle. 281, Cortland, N. Y. 
RdF West; 9371 Kramer Ave., Westminster, Calif. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highlands. Mass. 
Sunbeam Vacuum Technology Corp., 49 Pollard St., N. Billerica, Mass. 
Temtech, 2208 S. Wright, Santa Ana, Calif. 
Ultek Div., Perkin·Elmer Corp.; Box 10920, Palo Alto, Calif. 
United Electric Controls Co., 85A School St., Watertown, Mass. 
Vacuum Prods., Inc., 25 Dock St., Mt. Vernon, N. Y. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

THERMOELECTRIC DEVICES & MATERIALS-SEE 
COOLING/HEATING DEVICES. 
THERMOElECTRIC 

THERMOELECTRIC GENERATORS-SEE 
GENERATORS. THERMOELECTRIC 

THERMOMETERS. RESISTANCE 
Beede ElectrlcallnSlr. Co., Inc., S. Main St., Penacook, N. H. 
Cal·R, Inc., Thermonetks Div., 1601 Olympic Blvd .. Santa Monica. Calif. 

p 2799 
Control Prods. Corp., 4431 W. Division St" Chlcm. III. . . . . . . . p 2804 
Electro Scien~ficlnds., 13900 N.W. SCience Park Dr., Portland, Ore. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. DiY" 

231 New Jersey RR Ave., Newark, N. J. 
Harrellne., 16 Fitch St., East Norwalk, Conn. 
Pennsylvania Electronics Technology, Inc., 1397 Frey Rd., Pittsburgh, Pa. 

P 2825 
RFL Inds., Inc., Powenille Rd., Boonlon, N. J. 
IFL Inds., Inc., Tbermocontrol DiY., Powerville Rd., Boonlon. N. J. P 1473 
Simpspn Electric Co., 5200 W. Kinzie St, Chicago, III. 
Westinghouse Elec. Corp., Relay·lnSlr. DiY., Plane & Orange Sts .. Newark. N. J. 
Alpha·Monarch Corp., 10044 Monroe, Dallas, Tex. 
American Standard, 9000 Kings St., Franklin Park, III. 
Amprobe Instrument, 630 Merrick Rd., lynbrook, N. Y. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Atkins Technical, Inc., 100 Stengel & S. W. Archer Rd., Gainesville. Fla. 
Bacharach Instrument Co., 625 Alpha Dr., Pittsburgh, Pa. 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Bailey Meter Company, WiCkliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1.300 Rock St., Rockford, III. 
Beaeon Elctrns., Inc., 111 Stanley Ave., Belimawr,N. J. 
Bristol Co., Box 1790, Waterbury, Conn. 
Burns Engrg., Inc., 5301 Edina Indl. Blvd., MinneapOlis. Minn. 
Clark Elctrns. lab., 1365 E. Edinger Ave., Santa Ana,. Calif. 
Cona, Corporation, 2300 Walden Ave., Buffalo, N. ·r. 
Consolidated Controls Corp., 2338 Alaska Ave., EI Segundo, Calif. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Cryotronics, Inc., W. Main St., High Bridge, N. J. 
Dentronics, Inc., 60 Oak St., Hackensack, N. J. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Doric Scientific Corp., 7969 Engineer Rd., San Diego, Calif. 
Ealing Corp., 1225 Massachusetts Ave., Cambridge, Mass. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave., W. Oran~e. N. J. 
Electric Thermometers, Inc., 10 Glover Ave., Norwalk. Conn. 
Fabri·Tek Instruments, Inc., 5225 Verona Rd., Madison. Wise. 
Fenwal, Inc., Main St., Ashland, Mass. 
Foxboro, Foxboro, Mass. 
Hallikainen Instrs., 750 ~ational Ct., Richmond, Calif. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Apparatus Coot. Div., 2701 Fourth Ave., S., Minneapolis. Minn. 
Honeywell, Inc., Industrial Div., 1100 Virginia Or., Ft. Washington, Pa. 
Hy·Cal Engineering, 12105 los Nietos Rd., Santa Fe Springs, Calif. 
Kahl Scientific Instr. Corp., P. O. Box 1166, EI Cajon, Calif. 
Lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Malaker Corp., W. Main St., High Bridge, N. J. 
Marshaliinstrs., Inc., 14203 Bessemer St., Van Nuys, Calif. 
Maurey Instr. Corp., 4555 West 60th St., Chicago, III. 
Melabs, 3300 Hillview Ave., Palo Alto, Calif. 
Meterology Research, Inc., 464 W. Woodbury Rd .. Altadena, Calif. 
Midwest Audio Corp., 5707 W. Division, Chicago, III. 
Motorola, Inc., Control Sys. DiY., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix. Ariz. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Pyeo, Inc., 604 [ lineoln Hwy., Penndel, Pa. 
RDf Corp., 23 Elm Ave., Hudson, N. H. 
RdF West, 9371 Kramer Ave., Westminster, Calif. 
Releo Products, Inc., 5594 E. Jefferson Ave., Denver, Colo. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis, Minn. 
Solitron Devices, Inc., 1177 Blue Heron Rd., Riviera Beach, Fla. 
T & T Controls Co., Inc., Box 171, Media, Pa. 
Taylor Instr. Process Control Oiv .. 95 Ames St., Rochester, N. Y. 
TemTex, 5619 Dyer St., Dallas, Tex. 
Temtech, 2208 S. Wright, Santa Ana, Calif. 
Thermal Systems, Inc., 13920 S. Broadway, los An~eles. Calif. 
Thermo Electric Co. Inc., 109 Fifth St., Saddle Brook, N. J. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 
Time·O·Matic Inc., Box 850, Danville, III. 
Trans·Sonics, Inc., Box 326, Lexington, Mass. 
Tylan Corp., 4203 Spencer St., Torrance, Calif. 
United Systems Corp., 918 Woodley Rd., Dayton, Ohio 
Versitherm, Inc., 51 Toledo St., Farmingdale, N. Y. 
Waters Co., Div. Flo·Tronics, Inc., Box 529, Rochester, Minn. 
West Coast Resch. Corp., Box 25061, los Angeles, C.lif. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 
Weston Instrs. Div., Weston Instr. Inc., 614 FrelinghuysenAve., 

Newark, N. J. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 

THERMOPILES 
Biddle, James G. Co., Township Line & Jolly Rds., Plymouth Meetlnr, Pa 
Electro Impulse, Inc., 116 ChestnutS!., Red Bank, N. J. . .... , P 1669 
Bristol Co., Box 1790, Waterbury, Conn. . ' 
Dawe Instruments, ltd., Western Ave .. Acton. lO)ldon W3. EnR. 
Eppley lab., Inc., Box 419-Main P.O., Newport, R. I. 
Exotic Materials, Inc.; 2968 Randolph Ave., Costa Mesa, Calif. 
G~neral Microwave Corp., 155 Marine St" Farmingdale,N. Y. 
Heat Technology lab.; Inc., 4308 Governor Dr .. Huntsville. Ala. 

Hy·Cal Engineering, '12105 los Nietos Rd., Santa Fe Sprin~s. Calif. 
Nanmac Corp., 9 Mayhew Rd., Framingham, Mass. 
Nichols, R. H. Co., ltd., 4544 Dufferin St.. Toronto, Ont., Can. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
RDf Corp., 13 Elm Ave., Hudson, N. H. 
Reactor Controls Inc., Box 427,Dak Ridge, Tenn. 
Santa Barbara Research Ctr., 75 Coromar Or., GOieta, Calif. 
Schoeffel Instrument Corp., 24 Booker St .. Westwood, N. J. 

THERMOSTATS-ALSO SEE SWITCHES. 
THERMALLY ACTUATED, CONTROLS 
TEMPERATURE 

Electronic Research Co., 10000 W. 15th St., Overland Park, Kans. P 1096 
Elmwood Sensors, Inc., 1653 Elmwood Ave., Cranston, R. I. .... P 2B13 
G·y Controls. lne., 101 Okner Pkwy., livlnpton, N. J. ......... P 2239 

THIN· FILM MEMORY SYSTEMS_ PLANAR~SEE 
MEMORY SYSTEMS 

THYRATRONS-SEE TUBES. THYRATRON 

THYRISTORS-IINCLUDES SILICON-
CONTROLLED RECTIFIERS} 

American Feldmuehle Corp., Box 2160. Glenbrook, Conn. 
Centralab Elctrn., DiY., 5157 N. Green Bay Ave., Milwaukee, Wisc. 
General Electric Co., Elclrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2510-2513 
Hughes Aircraft Co., 500 Superior Ave .. Newporl Beach. Calif. 
International Rectifier, 233 Kansas St, EI SmndQ. CaIH. 

p 2521 • .2522.2529 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. ... P . 2580 
RCA Eletrn. Components, 415 South 5th St, Harrison, N. J. 
Semlkron Inlernatlonallnc., Box 323, Scarsdale. N. Y. ....... P 2587 
Solid Stale Prods., One Plneree St .. Salem. Mass. .......... P 2588 
Sprallle Electric Co., 411 Marshall St., N. Adams, Mass. 
Syntron Di'., 264 leXington, Homer City, P,. ..... p 2594,2595,2600 
Texas Instruments Incorporated, Components GrouP. Box 5012. Dallas. Tex. 

p 2602 
Transilron Elclrn, Corp., 168·182 Albion St., Wakefield. Mass. 

, P 2624.2625 
UnHrode Corporation, 582 Pleasant St, Watertown, Mass. P 2636,2637 
Westinghouse Electric Corp .. Semiconductor Diy .. Younl!Wood. Pa. 

P 2642.2643.2644.2650.2651.2653-2655 
Burns & Towne, Inc., 18-36 Granite St., Haverhill, Mass. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Devices For In6ustry, 175 McClellan Hwy., Boston, Mass. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng, 
Fairchild Semiconductor, 313Fairchild Dr., Mountain View, Calif. 
ITT Semiconductors, .3301 Electronic Way, W. Palm Beach. Fla. 
M & T Chemicals, Inc., Sub. American Can Co., Rahway, N. J. 
Motorola Semiconductor Prod., Inc .. Box 20911. Phoenix. Ariz. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
National Electronics, Inc., Box 269, Geneva, III. 
Sarkes Tarlian, Inc., .415 N. College Ave., Bloomington, Ind. 
Semican Inc., Sweetwater Ave., Bedford, Mass. 
Semitronics Corp., 265 Canal St., New York. N. Y. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Westinghouse Electric IntI. Co., 200 Park Ave., New York, N. Y. 

TIES. WIRE & CABLE-SEE. WIRE & 
CABLE TIES 

TIMER SWITCHES-SEE 
SWITCHES. TIME DELAY 

TIMERS. COIN OPERATED 
Deltrol Controls, 2145 South 19th St., Milwaukee.Wisc. P 2223 
Precision Timer Co .. Inc., 400 Wesley Ave .. ·Westbrook. Conn. 
International Register Co., 4,700 W. Montrose Ave., Chicago, III. 

TIMERS. COUNTING 
A 0 Data Systems, Inc., B30 Linden Ave., Rochester, N. Y. 
Anadex Instruments Inc., 1833 Haskell Ave., Van Nuys, Calif. ... p 761 
Artisan Elctrns. Corp., 5 Eastman's Rd., ParSippany, N. J. .. . . . . P 2198 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft. Wayne, Ind. ... P 1021 
C & K Components Inc., 103 Morse St., Watertown, Mass. 
CMC, 12970 Bradley Ave., San Fernando; CaIH. ........ P 1352,1353 . 
CalKornia Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Control logic, Inc., 3 Strathmore Rd .. Natick, Mass. 
Datatron, Inc., 1562 Reynolds St., Santa Ana. Calif. 
Digitallnstrs., Inc., 13735 Vlclory Blvd" Van Nuys, Calif. .... P 778 
Durant DigHal Inst 625 N. Cass St., Milwaukee, Wisc. 
Eagle Signal Diy., E. W. Bliss Co., 136 Federal St, Davenport, Iowa 

P 1020 
Eldorado Elctrns., 601 Chalomar Rd., Concord, Calif. .......... P 1369 
Electra/Midland Corp" 3151 Fiberglass Rd .. Kansas City. Kans. 
Fork Standards Inc., 213 Main SI., West Chicago, III. 
General Electric Ca., Elclrn. Camp. SalesOper., 1 River Rd., Schenectady, N. Y. 
Guardian CalHornia, 5755 Camille Ave., Culver City, CalK. 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. ..•...... P 1040 
Hickok Electricallnstr. Ca., 10514 DuPont Ave., Cleveland, Ohio 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. Y. . p 1409 
Itron Corp., 11615 Sorrento Valley Rd., San DieRG. Calif. ..... p 1043 
Parabam Inc., 3017 E. Las Hermanas St., Compton, Cal. ...... P 793 
Pen.wood Humachron Co., n49 Frankstovin Ave., Pittaburgh, Pa. 

P 794 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. 
Precision Timer Co" Inc., 400 Wesley Ave., Westbrook. Conn. .. P 1050 
Presin Co., Trap Falls Rd., Shelton, Conn. ................ P 1051 
Sankyo Seiki Mfg. Co., Ltd., f1.2 f.Chome Shinbashl Minato-ku, Tokyo, Jap. I 

Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. 
Seno Development Corp., 2 Willis Ct, Hicksville, N. Y. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. 
Tyco Instrument Oiv., 16 Hickory Dr., Wallham, Mass. 
Veedor·Roollnc., 70 Sargeant St., Hartford, Conn. . ... 
Vocaline Co. of America, Coulter SI., Old Saybrook, Conn. . ... 

p 1753 
p 989 

P 1055 
P 1022 



A & M Instrument, Inc., Community Dr" Great Neck. N. Y. 
Alban Electronics; 1lJ Cedar la., Englewood, N. J. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Bayside Timers, Inc., 43·69 162 St., Flushing, N. Y. 
Beckman Instrs., Inc., Elctm.lnstrs. Div., 2200 Wright Ave .. Richmond, Calif. 
Bulova Watch Co., Timer Lab., Bulova Park, Flushing, N. Y. 
Cal~ornia Electro·Scientific Corp., 2203 S. Grand Ave., Santa Ana. Calif. 
Charter laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Condor Industrial Corp., 649 Childs St., Wheaton. III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlomag labs., 2459 Susquehanna, Roslyn, Pa. 
Davis Electronics Corp., 4711 East 5th St.. Austin, Texas 
Di/ An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Electronic Counlers, Inc., 235 Jackson St., Englewood, N. J. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Engler Instrument Corp., 250 Culver Ave., Jersey City, N. J. 
Fairchild Instrumentation, 974 E. Arques Ave., SunnYVale. Calif. 
Fisher·Akin Co., P.O. Box 698, Manhattan BeaCh, Calif. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood. Cal. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Heli·Coil Corp., Shelter Rock la., Danbury, Conn. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
Instrumentation Technology Corp., 18811 Napa St.. Northridge. Calif. 
Kessler·Ellis Prods. Co., 120 First Ave., Atlantic Highlands. N. J. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 
Preston Scientific, Inc., 805 E. Cerritos Ave., Anaheim. Calif. 
Scientific Measurements, Inc., 9701 N. Kenton, Skokie. III. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stoelting, C. H., Co., 424 N. Homan Ave., Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
T echmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Time·O·Matic Inc., Box 850, Danville, III. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Venner Elctms. ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 
Zehntel, Inc., 1450-6th St., Berkeley, Calif. 

TIMERS. CYCLE 
A 0 Data Systems, Inc., 830 Linden AYe., Rochester, N. Y. 
Aemco DiY., Midtex Inc., 10 State St, Mankato, Minn. 
Agastat Div., 1021 Newark Ave., Elizabeth, N. I. P 2197 
American Time Products, Bulova Watch Co., In~, 

61·20 Woodside Ave" Woodside, N. Y. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. . .. P 2198 
C & K Components Inc., 103 Morse St., Watertown, Mass. 
Co-llrd SWHch Olv., 102-48 43 Ave., Corona. N. Y. 
Oeltrol Controls, 2145 South 19th St, Milwaukee. Wise. ....... P 2223 
Digital Instrs., Inc., 13735 Victory Blvd., Van Nuys. Calif. .. . . . P 778 
Eagle Signal Div., E. W. Bliss Co., 136 Federal St., Davenport, Iowa 

P 1020 
FerwaH, W. H. Inc., Webb Rd., lapwai, Idaho 
Fork Standards Inc., 213 Main St., West Chicago, III. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 Riyer Rd., Schenectady, N. Y. 
General Time Corp., Rte. 8, Torrington, Conn. .............. P 1037 
Guardian CalHornia, 5755 Camille Ave., Culver CHy, CatH. 
Haydon, A. W. Ca., 232 N. Elm St, Waterbury, Conn. ......... P 1040 
Haydon SwHch 'Instrument, Inc., 1500 Meriden Rd" Waterbury. Conn. 

P 1742 
Industrial Control Ca., Central Ave. at Pinelawn, FarminKdale, N. Y. 
Mallory Timers Co., 3029 E. Washington St., Indianapolis, Ind. P 1045 
Parabam Inc., 3011 E. Las Harmanas St., Compton, Cal. 
Pennwood Numechron Ca., 1249 Frankstown Ave., Pittsburgh, Pa. 
Plessey Airborne Carp., 1414 Chestnut Ave., Hillside, N. I. 
Precisian Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. .. p 1050 
Sangamo Electric Co., P.O. Box 128, Pickens, S. C. 
Sankyo Seiki Mfg. Co., Ltd., 11·21·Chome Shinbashi Minato·ku, Tokyo, lap. 
Sealectro Corp., 225 Hoyt St., Mamaroneck, N. Y. . . . p 989 
Servo Development Corp., 2 WIllis Ct., Hicksville, N. Y. . P 2672 
Tempo Instr.lnc., E. Bethpage Rd., Plainview,.N. Y. . P 1053 
Vocaline Co. of America, Coulter St., Old Saybrook, Conn. P 1022 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. 
Allied Control Co. Inc., 2 East End Ave., New York. N. Y. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena. Calif. 
Beckman Instrs., Inc., Etctrn. Inslrs. Div., 2200 Wright Ave., Richmond. Calif. 
Bendix Corp., Fluid Power Div., 21l Seward Ave., Utica, N. Y. 
Bristol Co., Box 1790, Waterbury, Conn. 
Bulova Watch Co., Timer .Lab., Bulova Park, Flushing. N. Y. 
Clare·EleetroSeal Corp., 946 North Ave., Des Plaines. III. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Cramer Div., Conrac Corp., Old Saybrook, Conn. 
Cutler·Hammer, Inc., 4201 N. 27 St" Milwaukee. Wisc. 
oatametrics, Inc., 87 Beaver St., Waltham, Mass. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Elron Inc., 9701 N. Kenton Ave., Skokie, III. 
Essex Engineering Co., Inc .. Box 28, Essex, Conn. 
Fairchild Instrumentation,.974 E. Arques Ave., Sunnyvale, Calif. 
Farmer Electric Products Co., Inc., Tech Circle, Natick, Mass. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Giannini-Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Hughey & Phillips, Inc., 3050 N. California St., Burbank, Calif. 
Industrial Solid State Controls, Inc:, Box 934, York, Pa. 
International. Register Co., 4700W, Montrose Ave., Chicago, III. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
lek·Trol, Inc., Rte. 2, Grapevine, Tex. 

liebel·Flarsheim Co., 11l E. Amity Rd., Cincinnati, Ohio 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Midtex/ Aemco, 10 State St., Mankato, Minn. 
Minarik Electric Co., 226 E. Third St., los Angeles, Calif. 
Montgomery Mfg. Co., Inc., 206 S. Main St., Owensville. Ind. 
National Time & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
Relay Specialties, Inc., 3 Godwin Ave .. Fair lawn. N. J. 
Rhodes, M. H. Inc., 30 Bartholomew Ave., Hartford, Conn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Systron·Donner Corp., One Systron Dr., Concord, Calif. 
Techmetric Co .. 2449 Harding Ave .. Redwood City. Calif. 
Technitron Co., 2131/2 42nd St., Newport Beach, Calif. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood. N. J. 
Venner Elctms. ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Walters, W. A., Inc .. 7713 South Western Ave., Chicago. III. 
Zenith Controls Inc., 830 West 4mh St., Chicago. III. 

TIMERS. ELECTROLYTIC CELL 
BimMerman Carp" 3860 Centinela Ave., Los Angeles. Cal.. .. p 1019 
Curtis Instruments, Inc" 200 Kisco Ave" Mt K~co. N. Y. ..... P 1364 
Gibbs Mfg. & Research Carp., 450 N. Main St, lanesville, Wise. p 1038 

TIMERS. IMPULSE 
Aemco Div., Midtex Inc., 10 State St., Mankato, Minn. 
Allen Avionics Inc., 255 East 2nd St., Mineola, N. Y .. 
Artisan Elctrns. Corp., 5 Eastman's Rd., ParSippany, N. I. 
Bowmar Instrument Corp., 8000 Bluffton Rd., Ft. Wayne, Ind. .. 
C , K Components lnc., 103 Morse St, Watertown. Mass. 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Clare, C. P., & Co., 3101 Pratt Blvd., Chicago, III. 
Control Logic, Inc., 3 Strathmore Rd., NaUck. Mass. 
Durant Digital Inst. 625 N. Cass St., MilwaUkee, Wisc. 
manics, 5901 Noble Ave., Van Nuys, Calif. 
Eagle Signal Dlv., E. W. Bliss Co., 136 Federal St .. Davenport. Iowa 

P 1278 
p 2198 
p 1021 

p 1020 
Ferwalt, W. H. Inc., Webb Rd., Lapwai, Idaho 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., SchenectadY, N. Y. 
Guardian California, 5155 Camille Ave., Culver CHy, Calif. 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. 
Hickok Electricallnstr. Co., 10514 DuPont Ave" Cleveland, Ohio 
Itron Corp., 1167~Sorrento Valley Rd., San Diego, Calif. p 1043 
Parabam Inc., 3017 E. Las Hennanas St, Campton, Cal. 
Pennwood Numechron Co., 1249 Frankstown Ave., Pittsburgh, Pa. 

P 794 
Plesse, Airborne Corp., 1414 Chestnut Ave., Hillside, N. I. 
Precision Timer Co., Inc., 400 Wesley Ave" Westbrook. Conn. .. P 1050 
Sankyo Seiki Mfg. Co., Ltd., 11·2 J.Chome Shinbashi Minato-ku, Tokyo, lap. 
Sealec!ro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Servo Development Corp., 2 Willis Ct., Hicksville, N. Y. . p 2672 
Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. .... p 1052 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Autronics Corp .. 180 N. Vinedo Ave .. Pasadena. Calif. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div" 2200 Wright Ave" Richmond. Calif. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Conlrols Company of America, 9655 Soreng Ave., Schiller Park. III. 
Cramer Div., Conrac Corp., Old Saybrook, Conn. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Engler Instrument Corp., 250 Culver Ave., Jersey City, N. J. 
Farmer Eleclric Products Co., Inc., Tech Circle, Natick, Mass. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Heli·Coil Corp., Shelter Rock La., Danbury, Conn. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
labgear. ltd .. Cromwell Rd., Cambridge, Eng. 
liebel·Flarsheim Co., 111 E. Amity Rd., Cincinnati. Ohio 
Machinery Electrification, Inc., 56 Hudson St., Northboro, Mass. 
National Time & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
Relay Specialties. Inc., 3 Godwin Ave .. Fair Lawn, N. J. 
Robotron Corp., 21300 West 8 Mile ~., Box 4782, Detroit, Mich. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Slee International Inc., 8010 U. S. Hwy. 130, Pennsauken, N. J. 
Square 0 Co., 205 S. Norlhwest Hwy., Park Ridge, III. 
Systron-Donner Corp., One Systron Dr., Concord, Calif. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., Englewood, N. J. 
Venner Elctrns. ltd., Kingston By-Pass, New Malden, Surrey, Eng. 
Zenith Controls Inc., 830 West 40th St., Chicago, III. 

TIMERS. INTERVAL 
Aemco Div., Midtex Inc., 10 State St., Mankato, Minn. 
Agastat Div., 1027 Newark Ave., Elizabeth, N. I. .... P 2197 
American Time Products, Bulova Watch Co., Inc., 

61-20 Woodside Ave., Woodside, N. Y. 
Anadex Instruments Inc., 1833 Haskell Ave., Van Nuys, Calif. ... P 761 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. . . . . .. P 2198 
Atec, Inc., 1125 Lumpkin St, Houston, Tex. .......... P 1014,1015 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Bulova Watch Co., Inc., Elctrns. Div., Servo Prods" 61·20 Woodside Ave" 

Woodside, N. y. 
C & K Components Inc., 103 Morse St, Watertown, Mass. 
CMC, 12910 Bradley Ave., San Fernando, Cain. ........ p 1352,1353 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. . 
Chrono·Log Corp., 2583 W. Chester Pike, Broomall, Pa. 
Co-Grd Switch Div., 102-4843 Ave., Corona,N. Y. 
Control Logic, Inc., 3 Strathmore Rd., Natick, Mass. 
Corning Glass Works, Electronic Products Div" Corning. N. Y. 
Curtis Instruments, Inc., 20Hisco· Ave" Mt Kisco. N. Y. ..... p 1364 
Datatron, Inc., 1562 Reynolds St, S1nta Ana, Calif. 
Deltral Controls, 2145 SOuth 19th St, Milwaukee. Wisc. ....... P 2223 
Digital Instrs., Inc., 13735 Victory Blvd., Van Nuys, Calif. P 778 
Eagle Signal DiY., E. W. Bliss Co., 136 Federal St .. Davenport. Iowa 

p 1020 
Eldorado Elctrns., 601 Chalomar Rd., Concord, Calif. .......... p 1369 

TIMERS. INTERVAL (Cont'dl 

Electronic Resources, Inc., 4561 Colorado Blvd .. Los AnKeles. Cal. 
Ferwalt, W. H. Inc., Webb Rd., Lapwai, Idaho 
G·V Controls Inc., 101 Okner Pkwy., livingston, N. I. 
General Electric Ca., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
General Time Corp., Rte. 8, Torrington, Conn. .. p 1037 
Gibbs Mfg. & Research Corp., 450 N. Main St, lanesville, Wise. P 1038 
Guardian California, 5155 Camille Ave., Culver City, Calif. 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. ......... P 1040 
Hi·G Inc" Spring SI. & Routt 15, Windsor Lacks, Conn. ...... p 2269 
Hickok Electricallnstr. Co., 10514 DuPont Ave., Cleveland, Ohio P 1394 
Intercontinental Elctrn. Corp., Box 151, Fairport, N. y. 
International Electro Exchange Carp., 6851 Oxford St., Minneapolis, Minn. 
Itron Corp., 11675 Sorrento Valley Rd., San Dim. Calif. ..... P 1043 
Ledex Div., Ledex Inc., 126 Webster St., Dayton, Ohio ...... p 2747 
Mallory Timers Co., 3029 E. Washington St., Indianapolis. Ind. P 1045 
Melpar, Inc., Special Products Dept, 7116 Arlington Blvd., Falls Church, Va. 
OhmHe Manufacturing Co., 3635 Howard St, Skokie, III. 
PPM Inc., 1016 Euclid Ave., Cleveland, Ohio 
Parabam Inc., 3017 E. Las Hermanas St., Compton, Cal. 
Pennwood Numechron Co., 1249 Frankstown Ave., Pittsburgh, Pa. 

Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. I. 
p 794 

Precision Timer Co., Inc" 400 Wesley Ave .. Westbrook. Conn. .. p 1050 
Sangamo Electric Ca., P.O. Box 128, Pickens, S. C. 
Sankyo Seiki Mfg. Co., Ltd., 11·21·Chome Shinbashi Minato·ku, Tokyo, lap. 
Sealectro Corp., 225 Hoyt St, Mamaroneck, N. Y. 
Servo Development Corp., 2 Willis Ct., Hicksville, N. Y. . P 2672 
Sigma Instruments Inc., 170 Pearl St., Braintree, Mass. 
Syracuse Electronics Corp., P.O. Box 586, Syracuse, N. Y. p 1052 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. . P 1053 
Tyco Instrument Div., 16 Hickory Dr., Waltham, Mass. 
Vocaline Ca. of America, Coulter St., Old Saybrook, Conn. P 1022 
Abrams Instrument Corp., 606 E. Shiawassee St., Lansing, Mich. 
Allen·Bradley Co., 1201 South 2nd St, Milwaukee, Wise. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Amstro Corp., 114 Clinton Rd., Fairfield, N. J. 
Applied Control Co" 98 E. lindsley Rd., Cedar Grove, N. J. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autronics Corp., 180 N. Vinedo Ave" Pasadena. Calif. 
Bayside Timers, Inc., 43·69 162 St., Flushing, N. Y. 
Beckman Instrs., Inc., Elctrn. Inslrs. Div., 2200 Wright Ave" Richmond. Calif. 
Bendix Corp., Fluid Power Div" 211 Seward Ave., Utica, N. Y. 
Benthos, Inc., Edgerton Dr., N. Falmouth, Mass. 
Bulova Watch Co., Timer Lab., Bulova Park, Flushing, N. Y. 
Burke & James, Inc., 333 W. Lake St., Chicago, III. 
California Electro·Scientific Corp., 2203 S. Grand Ave., Santa Ana, Calif. 
Central Scientific Co .. 2600 S. Kastner Ave., Chicago. III. 
Charter laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Controls Company of America, 9655 Soreng Ave" Schiller Park, III. 
Corning Glass Works, Fluidic Prods. Dept.; Corning, N. Y. 
Cramer Div., Conrac Corp., Old Saybrook, Conn. 
Cutler·Hammer, Inc., 4201 N. 27 St., Milwaukee. Wise. 
Oatametrics, Inc., 87 Beaver St., Wallham, Mass. 
Datum, Inc., 170 E. liberty Ave., Anaheim, Calif. 
Dawe Instruments, ltd., Western Ave .. Acton. London W3. Eng. 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Oil An Controls, Inc., 944 Dorchester Ave., Boston. Mass. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dimco·Gray Co., 207 East 6th St., Dayton, Ohio 
Diversified Elctrns., Inc., Box 6231, EvanSVille, Ind. 
ori·Clave Corp .. 54 Kinkel St., Westbury, N. Y. 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
Electronic Counlers. Inc., 235 Jackson St., Englewood. N. J. 
Electronics for life Sciences, Inc., Box 697, Twinbrook Sta., Rockville, Md. 
Elron Inc., 9701 N. Kenton Ave., Skokie. III. 
Engler Instrument Corp., 250 Culver Ave., Jersey City, N. J. 
Essex Engineering Co., Inc:, Box 28, Essex, Conn. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale. Calif. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset, N. Y. 
Farmer Electric Products Co., Inc., Tech Circle, Natick, Mass. 
Federal Screw Prods., Inc., 3917 N. Kedzie Ave., Chicago, III. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood. Cal. 
Gralex Inds., Inc., 28 Di Tomas Ct., Copiague, N. Y. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Honeywell, Elctrn. Data Process. Div., 60 Walnut St., Wellesley Hills, Mass. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
Instrumentation Technology Corp., 18811 Napa St" Northildge. Calif. 
International Register Co., 4700 W. Montrose Ave., Chicago, III. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood. Calif. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
lear Siegler, Inc., 4141 Eastern Ave., S.E., Grand Rapids, Mich. 
lehigh Valley Electronics, Inc" Box 125. Fogelsville. Pa. 
lek·Trol, Inc., Rte. 2, Grapevine, Tex. 
lektra labs., Inc" 129.07 18th Ave .. College Point. N. Y. 
liebel·Flarsheim Co., 111 E. Amity Rd., Cincinnati, Ohio 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
lisk, G. W., Co., Inc., S019 South St., Clifton Springs, N. Y. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Midtex/Aemco, 10 State St., Mankato, Minn. 
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TIMERS. INTERVAL {Cont'dl 

Nano Fast, Inc., 416 W. Erie, Chicago, III. 
National Time & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
Northeast Electronics Corp., Box 649, Concord, N. H. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N.,Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Paragon Elec. Co., Inc., 1600 12th St., Two Rivers, Wisc. 
Raymond Engrg., Inc., 217 Smith St, Middletown, Conn. 
Relay Specialties, Inc., 3 Godwin Ave., Fair lawn, N. J. 
Rhodes, M. H. In~, 30 Bartholomew Ave., Hartford, Conn. 
Robotron Corp., 21300 West 8 Mile Rd., Box 47S2, Detroit, Mich. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stoelting, C. H., Co., 424 N. Homan Ave., Chicago, III. 
Sunshine Scientific Instruments, Inc., 1810 Grant Ave., Philadelphia, Pa. 
SymbOlic Displays, Inc., 1188 N. Batavia St., Orange, Calif. 
Systron·Donrfer Corp., One Systron Dr., Concor.d, Calif.· 
Taylor Instr. Process Contrpl Div., 95 Ames St., Rochester, N. Y. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Technic, Inc., Box 965, Providence, R. I. 
Time Systems Corp., 265 Whisman Rd., Mountain View, Calif. 
Tokyo Elec. Co., ltd., 14·8, !-Chome, Uchi·Kanda, Chiyoda·ku, Tokyo"Jap. 
Transystems Elctrn. Co., 2200 Central Rd., Fort lee, N. J. 
Trepae Corp. 01 Amer., 30 W: Hamilton Ave., Englewood, N. J. 
USM Corp., 81 Bay State Rd., Wakefield, Mass. 
Venner Eletrns. ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Waltet., W. A., Inc., 7713 South Western Ave .• Chicago, III. 
Will Scientific, Inc., 39 Russell St., Rochester, N. Y. 
Zenith Controls Inc., 830 West 40th St, Chicago, III. 

TIMERS. PROGRAMMED 
Aemco DIY., Midtex Inc., 10 State St., Mankato, Minn. 
Aerospace Research Inc., 130 Lincoln St, Boston, Mass. 
Agastat DiY., 1027 Newark Ave .• Elizabeth, N. I. P 2197 
Artisan Elctrns. Corp., 5 Eastman's Rd.; Parsippany, N. J. .. P 2198 
Co·Ord SWitch DiY., 10248 43 Ave., Corona, N. Y. 
Control logic, Inc., 3 Strathmore Rd., Natick, Ma,ss. 
Datatron, Inc., 1562 Reynolds St., Santa Ana, Calif. 
Deltrol Controls, 2745 South 19th St. Milwaukee. Wisc. ....... P 2223 
Digitallnslrs., Inc., 13735 Yictory Blvd., Yan Nuys. Calif. P 778 
Eagle Signal Di •. , E. W. Bliss Co .• 736 Federal St., Da.enport, Iowa 

P 1020 
Eldorado Elctrns., 601 Chalomar Rd., Concord, Calif. .......... P 1369 
Electra/Midland Corp., 3151 Fiberglass Rd., Kansas City, Kant 
Electronic Resources, Inc., 4561 Colorado Blvd .. los Angeles. Cal. 
General Time Corp., Rte. B, Torrington, Conn. 
Guardian CalHornia, 5755 Camille Ave., Culver City, CaIH. 
Haydon, A. W, Co., 232 N. Elm St, Waterbury, Conn. 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 
Interconti~ental Elctrn. Corp., Box 151, Fairport, N. Y. 
lede, Div., lede, Inc., 126 Webster St., Dayton, Ohio ....... P 2747 
Mallory Timers Co., 3029 E. Washington St, Indianapolis,' Ind. P 1045 
Metric Systems Corp., 736 N. Beal St., Fort Walton Beach, Fla. P 787 
Parabam Inc., 3017 E. las Hermanas St, Compton, Cal. 
Pennwood Numechron Co., 7249 Frankstown A.e., Pittsburgh, Pa. 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, H. I. 
Precision Mechanisms Corp., 44 Brooklyn Ave .. Westbury. N. Y. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook. Conn. .. P 1050 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank,'Calif. p 1705 
S.rvo Development Corp., 2 Willis Ct., Hicksville, N. Y. ....... p 2672 
Tempo Instr. Inc.,E. Betbpage Rd., Plainview, N. Y. .......... P 1053 
Yocaline Co. of America, Coulter St., Old Saybrook, Conn. P 1022 
Aimes Inds., Inc., Box 73, lockport, III. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Applied Eletms. Corp. of N. J., Box 43, Metuchen, N. J. 
Automatic Timing & Controls Inc., King 01· Prussi'l,. Pa. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena. Calif. 
Bayside Timers, Inc., 43·69 162 st., Flushing, N. Y. 
Beckman Instrs., Inc., Elctrn. Instrs. Di,., 2200 Wright Ave., Richmond. Calif. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Cramer Di'., Conrae Corp., Old Saybrook, Conn. 
Di/An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, 111. 
Electro·Pacilic, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electronics for life Sciences, Inc., Box 697, Twinbrook Sta., Rockville, Md. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Godlrey MIg. Co., 1633 N. Halsted St., Chicago, III. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
IKl, Inc., 4360 Campus Dr., Newport Beach, Calif. 
Industrial Elctrn. Res. Ent., 881 Hurlingame Ave .. Redwood City. Cal. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
Instrumentation TechnoloR'l CorP., 18811 Napa SI.; NorthridRe. Calif. 
International Register Co., 47110 W. Montrose Ave., Chicago, III. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
labgear, ltd., Cromwell Rd., Cambridge, Eng. 
lek,Trol, Inc., Rte. 2, Grapevine, Tex. 
Midtex/Aemco, 10 State St., Mankato, Minn. 
Minarik Electric Co., 226 E. Third St.. los Angeles. Calif. 
Montgomery Mfg. Co., Inc., 206 S. Main St., Owensville, Ind. 
Noble Eleetronics, Inc., 5025 Seventh St., Carpinteria, Calif. 
Program Eletrns. Co.; 1733 West End Ave .. New Hyde Park, N. Y. 
Raymond Engrg., Inc., 217 Smith St., Middletown, Conn. 
Relay Specialties, Inc., 3 Godwin Ave., Fair Lawn, N. J. 
Saturn Electronics Corp., 3111 Benton St.,Garland, Tex. 
Stoelting, C. H., Co., 424 N. Homan Ave .. Chicago. III. 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wise. 
Zehntel, Inc., 1450·6th St.,BerkeleY, Calif. 
Zenith Controls Inc., 830 West 40th St., Chicago, III. 

300 eem!1969 

TIMERS. RESET 
Aemco Div., Midtex Inc., 1. State St., Mankato, Mino. 
American Time Products, Bulova Watch' Co., Inc., 

61·20 Woodside Ave., Woodside, H. t ' 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, N. I. .... .. P 2198 
Bulova Watch Co., Inc., Elctrns. Oiv., Servo Prods., 61·20 Woodside Ave., 

WoodSide, N. Y. 
C & K Components Inc., 103 Morse St, Watertown, Mass. 
CItlC, 12970 Bradley Avl., San FernandO, Calif. ............. P 1352 
CalHornia Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Delllol Controls, 2745 South 19th St. Milwaukee. Wisc. .....•. P 2223 
[.fronlcs, 5901 Noble Ave., Yan Huys, CaIH. 
Eagle Signal DI •. ,E. W. Bliss Co., 736 Federal St., Davenport, Iowa 

P 1020 
General Electric Co., E1ctrn. Camp. Sales Oper.,1 River Rd., Schenectady, N. Y. 
General Time Carp., Rte. 8, Torrlneton, Conn. .............. P 1037 
Guardian CalHo{nla, 5755 Camille Ave., Culver City, Calif. 
Haydon, A-. W. Co., 232 N. Elm St., Waterbury, Conn. . . . . . . . . . P 1040 
Hi·G Inc., Spring Sl & Reute 75, Windsor locks, Conn. . .. P 2268, 2269 
Intercontinent.1 Elclln. Corp., Box 151, Fairpor~ N. Y. ....•... P 1409 
International Eleetro Exchange Corp., 6851 Oxford St., Minneapolis, Minn. 
Mallory TImers Co., 3029 E. Washington St, Indianapolis, Ind. .. p 1045 
OhmRe Manulacturing CD., 3635 Howard St., Skokie, 111. 
Parabem Inc., 3017 E. las Hermanas St, Compton, Cal. 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, H. J. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. .. P 1050 
Sankyo Seiki Mfg. Co., ltd., 17·21·Chome Shlnbashi Minato·ku, Tokyo, Jap. 

Sealectro Corp., 225 HoJ! St., Mamaroneck, N. Y •. 
Servo Development Corp., 2 Willis Ct., HlcksYille, N. Y. . ..... . 
Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. ... . 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y: ......... . 
Tyco Instrument DiY., 16 Hickory Dr., Walthem, Mast 

P 1753 
P 989 

P 2672 
P 1052 
p 1053 

Vocaline CD. of America, Coulter St., Old Saybrook, Conn. .... P 1022 
Allied Control Co. Inc., 2 East End Ave., New York. N. Y. 
Applied Control Co., 98 [ lindsley Rd., Cedar Grove, N. J. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Bayside Timers, Inc., 43·69 16,2 St., Flushing, N. Y. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, 111. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Controlomag Labs., 2459 Susquehanna, Roslyn,Pa. 
Cramer Di,., Conrac Corp., Old Saybrook, Conn. 
Cutlet·Hammer, Inc., 4201 N. 27 St, Milwaukee. Wisc. 
Di/An Controls, Inc., 944 Dorchester Ave., Boston, Mass. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Ebert Eletrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. 
Farmer Electric 'Products Co., Inc., Tech Circle, Natick, Mass. 
Globe·Union Inc., 5757 N. Green Bay Ave., Milwaukee, Wise. 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, III. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
IKl, Inc., 4360 Campus Dr., Newport Beach, Calif. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. 
Instrumentation Technology Corp., 18811 Napa St.. NorthridRe. Calif. 
~ab·line Instrs., Inc., lab-line Plaza, Melrose Park, III. 
lek·Trol, Inc., Rte. 2, Grapevine, Tex. 
liebel·Flarsheim Co., 111 E. Amity Rd., Cincinnati, Ohio 
life Instrument Co., Inc., 165 Brook St., Franklin; Mass. 
Machinery Electrilication, Inc., 56 Hudson St., Northboro, Mass. 
McKee·Pedersen Instruments, P.O. Box 322, Danville, Calif. 
Midtex/Aemco, 10 State St., Mankato, Minn. 
National Time & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Paragon Elec. Co., Inc., 16110 12th St., Two Rivers, Wisc. 
Precision Scientific Co., 3737 W. Cortland St., Chicago, III. 
Raymond Engrg., Inc., 217 Smith St, Middletown, Conn. 
Robotron Corp., 21300 West 8 Mile Rd., Box 4782, Detroit, Mich. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stoelting, C. H., Co., 424 N. Homan Ave .. Chicago. III. 
Taylor Instr. Process Control Div., 95 Ames St, Rochester. N. Y. 
Techmetric Co., 2449 Harding Ave., Redwood City, Calif. 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wisc. 
Zenith Controls Inc., 830 West 40th st., Chicago. III. 

TIMERS. SEQUENCE 
A 0 Data Systems, Inc., 830 linden A.e., Rochester, N. Y. 
Aemeo Div., Midtex Inc., 10 State St., Mankato, Minn. 
Agastat Di •. , 1027 Newark Ave., Elizabeth, N. I. p 2197 
American Time Products, Bulo.a Watch CD., Inc., 

61·20 Woodside Ave., Woodside, N. Y. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippal\J, H. J. .... .. P 2198 
Bowmar Instrument Corp., 8000 Bluffton Rd., Fl Wayne, Ind. . .. P .1021 
C & K Components Inc., 103 Morse St., Watertown, Mass. 
CMC, 12970 Bradley Ave., San Fernando, Calif. ..•...•...... P 1352 
CalHornla Sys. Camp., Inc., 9116 Independence, Chataworth, Cal. 
Chicago Dynamic Inds. Inc., 1725 Dlversey Bl.d., Chicago, Iii. 
Clare, C.P., & Co., 3101 Prau Blvd., Chicago, III. 
Co-Ord Switch Div., 10248 43 A.e., Corona, H. Y. 
Colburn Instrs., Inc., 354 Cor,1 Circle, EI Segundo; Calif. ..... P 1247 
Deltrol Controls, 2745 Soutb 19th St, Milwaukee, Wise. ....... P 2223 
Digitallnstrt, Inc., 13735 Victory Blvd., Yan NuyS, Calif. ..,... p 778 
Hronics, 5901 Noble Ave., Yan Huys, Calif. 
Eagle Signal Div., E. W. Bliss Co., 736 Federal St., Davenport, Iowa 

P 1020 
General ,Electric Co., Elctm. Camp. Sales Oper., 1 RIver Rd.; Schenectady, H. Y. 
General Time Corp., Rte. 8, Torrington, Conn. 
Guardian CaIHornla, ~755 Camille Ave., Culver City, ,Calif. , 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn •. ,....... p'1040 
Industrial Control Co., Central Ave. at ~Inelawn, Farmingilale, N. Y. 
Intercontinental Elotrn. Corp., Box 151, Fairport; N. Y~. 
ledex Di •. , ledex Inc.,I2G Webster St, Dayton, Ohio ....... P 2747 
Mallory Timers Co., 3029 E. Washington St.,lndlanapolis, Ind. p.1045 
PPM Inc., 7016 Euclid AYI., Cleveland,Ohio 
Parabam Inc., 3017 E. las Hermanas St, COillpton, Cal. ...... p 793 
PlesserAirborne Corp., 1414 Chestnut Ave., Hillside, N. J. .... p 2310 

PrecIsion Mechanisms Corp:, 44 Brooklyn Ave., WestbUry. N. Y. 
Precision Timer Co., Inc., 400 Wesley Ave., Westbrook, Conn. .. p 1050 
Raven ElectroniCS, Inc., 101 W.Alameda Ave., Burbank, Calif. '.. p 1705 
Sankyo Seiki Mig. CO.,ltd.,17-21-Chome Shinbashi Mlnato·ku, Tokyo, Jap. 
Sealectro Corp., 225 HoJ! St., Memaroneck, N. Y. 
Servo Develepment Corp., 2 WHlls CI., Hicksville, N. Y. 
Syncuse Electronics Corp., P.O. Box 56B,Syracuse, N. Y. . . • . P 1052 
Tempo Instr. Inc., E. Bethpage Rd.,' Plainview, N. Y., • . . . . . P '1 053 
Yocaline Co. of America, Coulter St., Old Saybrolk, Conn. .... P 1022 
Abrams Instrument Corp., 606 E.Shiawassee St., lanSing, Mich. 
Acton Laboratories, Inc., 531 Main St., Acton, Mass. . 
Allied Control Co. Inc., 2 East End Ave., New York. N. Y. 
American Communications Corp., 178·15 Eveleth Rd., Jamaica, N. Y. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Autotron, Inc., 3629 N. Vermilion, Danville, III. 
Autronics Corp., 180 N. Vinedo Ave., Pasadena, Calif. 
Bayside Timers, Inc., 43-69 162 St., Flushing, N. Y. 
Be~dix Corp., Fluid Power Div., 211 Seward Ave., Utica, N. Y. 
Bristol Co., Box 1790, Waterbury, ,Conn. 
Bulo,a Watch Co., Timer lab., Bulova Park, Flushing, N. Y. 
California Electro·Scientific Corp., 2203 S. Grand Ave., Santa Ana, Calif. 
Clare·ElectroSeal Corp., 946 North Ave., Des Plaines, III. 
Cole·Parmer Instr. Co., 7425 N. Oak ParkA,e., Chicago, III. 
Condor Industrial Corp., 649 Childs St., Wheaton, III. . 
Controlomag Labs., 2459 Susquehanna, Roslyn, Pa. 
Controlotron Corp., 35 Central Ave., Farmingdale, N. Y. 
Controls Company of America, 9655 SorenR Ave .. Schiller Park. III. 
Cramer Di,., Conrac Corp., Old Saybrook, Conn. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa, 
De·Tec·Tronic Corp., 2512 N. Halsted St., Chicago, III. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee,lII. 
Electronic Counters, Inc., 235 Jackson St., Englewood, N. J. 
Fairchild Space & Defense Systems, 300 Robbins la., Syosset. N. Y. 
Fisher·Akin Co., P.O. Box 698, Manhattan BeaCh, Calif. 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Gammatronix Inc., Dublin, Ohio 
Godfrey Mfg. Co., 1633 N. Halsted St., Chicago, 111. 
Gordon, A. Enterprises, 5362 N. Cahuenga BI,d., N. Hollywood, Cal. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Industrial Elctrn. Res. Ent., 881 Hurlingame Ave .. Redwood City, Cal. 
Instrumentation TechnoloRY CO'll .. 18811 Napa SI.. Northridge. Calif. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
lek·Trol, Inc., Rle. 2, Grapevine, Tex. 
life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Midtex/Aemco, 10 State St., Mankato. Minn. 
Miller Electric Mfg. Co., 718 S. Bounds, Box 1087, Appleton, Wise. 
Montgomery Mfg. Co., Inc., 206 S. Main St., Owensville, Ind. 
National Time & Signal Corp., 21803 Wyoming Ave., Detroit, Mich. 
Paragon Elec. Co., Inc., 1600 12th St., Two Rivers, Wise. 
Raymond Engrg., Inc., 217 Smith 5t., Middletown, Conn. 
Reach Electronics, Inc., Box 308, lexington,Nebr. 
Relay Sp!ci.lties, Inc., 3 Godwin Ave., Fair lawn. N. J. 
Rhodes, M. H. Inc., 30 Bartholomew Ave., Harttord, Conn. 
Robotron Corp., 21300 West 8 Mile Rd., Box 4782, Oetroit. Mich. 
Saturn Electronics Corp., 3111 Benton St., Garland, Tex. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Taylor Instr. Process Control Div., 95 Ames St, Rochester. N. Y. 
Tenor Co., Inc., 17020 W. Rogers Dr., New Berlin, Wise. , . 
Transystems Elctro. Co., 2200 Central Rd., Fort lee, N. J. 
Trepac Corp. of Amer., 30 W. Hamilton Ave., EnRlewood, N. J. 
Walters, W. A., Inc., 7713 South We,stern Ave., Chicago, III. 
Weltronic Co., 19500 W, Eight Mile Rd., Southfield, Mich. 
Zenith Controls Inc.; 830 West 40th St., Chicago, III. 

TIMERS. SOLID STATE 
American Time Products, 8ulo," Watch Co., Inc" 

61·20 Woodside Ave., WoodSide, N. Y. 
Artisan Elctrns. Corp., 5 Eastman's Rd., Parsippany, H. I.... . . . .. p 2198 
Austron, Inc., 10214 N. Interregional Hwy;, Austin, Tex. . 
Bulo.a Watch CD., Inc., Elctrns. D;v., Servo Prods., 61·20 Woodside Ave .. 

Woodside, N. Y. \ 
Control logic, Inc., 3 Stratbmore Rd., Natick, Mass. . . . . . •. . P 771 
Digital Equip. Corp., 146 Main St., Maynard, Mass. 
Digitallnstrs., Inc., 13735 Yictory Blvd., Van NUlS, Calif. ..... P 778 
Eagle Signal DiY., E. W. Bliss Co., 736 Federal St.,Davenport, Iowa p 1020 
Electra/Midland Corp .. 3151 Fiberglass Rd.; Kansas City. Kant 
Guardian CalHornia, 5755 Camille Ave., Culver CIty, Calif. 
Haydon, A. W. Co., ,232 H. Elm St., Waterbury, Conn. 
Intercontinental Elctrn. Corp;, Box 151, Fairport, H. Y. 
Magnecraft Elec. Co., 5575 N. L,nch Ave., Chicago, III. 
Mallory Timers Co., 3029 E. Washington St; Indianapolis, Ind. .. P 1045 
Pless8j Airborne Corp., 1414 Chestnut Ave., Hillside, N.I. .... P 2310 
PrecRion Timer Co., Inc., 400 Wesley Ave., Westbrook. Conn. .. P 1050 
Servo Development Corp., 2 Willis ct, HlcksvDIe, N. Y. 
Selld State E1ctm. Corp., 15321 Rayen St .. Sepulveda. Cal 
Syracuse Electro~ics Corp., P.O. Box 566, Syracuse, H. Y. .• . . p 1052 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. ........... p 1053 
Aimes Inds., Inc., Box 73. lockport, III. 
Air'()·Tronics Products, Inc., Box K, Morrisville. N. Y. 
Allen·Bradley Co., 1201 South 2nd Sl, Milwaukee, Wlsc. 
Applied Elctrns. Corp. of N. J., Box.43, Metuchen, N. J. 
Autronics Corp., 180 N. Vin,do Ave .. Pasadena. Calif. 
Bayside Timers, Inc., 43·69 162 St., Flushing, N. Y. 
Beckman Instrs., Inc., Elctrn. Instrs. Div., 2200 Wright Ave" Richmond. Calif. 
Bendix Corp., Fluid Power Div., 211 Seward Ave., Utica, N. Y. 
EDP Corp., Box 6485, Orlando, Fla., 
Farmer Electric Products Co., Inc,; Tech Circle, Natick, Mass. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Gullon 10(1s., Inc., Data Sys. Div., 15000 Central, E., Albuquerque. N. M. ' 
Hoagland Instrument Co., 65 Chestnut St., P.O. 'Box 830. Red Bank, N. J. 
Industrial Solid State Controls, Inc., Box 934, York, Pa. . 
Instrument Components Co., 15105 Broadway, Maple HRqtS .. Ohio 
Intrex Systems Inc., 729 Centinela Ave., Inglewood. Calif. 
Midtex/Aemco, 10 State St., Mankato, Minn. 



Neill Engrg. Co., Old Town Rd., E. Hartland, Conn. 
Relay Specialties, Inc., 3 Godwin Ave., fair lawn, N. J. 
Scientific Research Instrs. Cn., 700 Turner Rd., Richmond, V •. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Starn.tics Co., Box 9308, N. Hollywood, Calif. 
Stoelting, C. H., Co .. 424 N. Homan Ave., Chicago, III. 
Time.()·Matic Inc., Box 850, Danville, III. 
Triac Elctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N.J. 
Venner Elctrns. ltd., Kingston By·Pass, New Malden, Surrey, Eng. 
Zehntel, Inc., 145Q.6th St., Berkeley, Calif. 

TIMERS. THERMAL 
Dialight Corp .. 60 Stewart Ave .. Brooklyn, N. Y. 
G·V Controls Inc., 101 Dkner Pkwy., Livingston, N. J. ......... p 2239 
Sankyo Seiki Mf(. Co., ltd., 17·21·Chome Shinbashi Minato-ku, Tokyo, Jap. 
Dialtron Corp., 203 Harrison PI., Brooklyn, N. Y. 
E·T-A Products Co. of America, 6284 N. Cicero Ave., Chicago, III. 
Ebert Elctrns. Corp., 130 Jericho Tpke., Floral Park, N. Y. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave .. W. Orange, N. J. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hoagland Instrument Co., 65 Chestnut St., P.O. Box 830, Red Bank, N. J. 
Lif. Instrument Co., Inc., 165 Brook St., franklin, Mass. 
Relay Specialties, Inc., 3 Godwin Ave., Fair lawn, N. J. 
Scaico Div., 211 Warren St., W. Pittston, Pa. 
Signal Indicator Corp., 42 Stewart Ave .. Brooklyn. N. Y. 

TIMERS. WELDING (ELECTRONICI 
Aemco DiY., Mldle, foe., 10 Stale St .. Mankalo. Minn. 
Agastal DIv., 1021 Newark Ave., Elizabeth, N. I. ..... p 2197 
Artisan Elctrn~ Corp., 5 Eastman's Rd., Parsippany, N. J. 
Plessey Airborne Corp., 1414 Chestnut Ave., Hillside, N. J. 
Precision Timer Co., Inc., 400 Wesley Ave .. Westbrook. Conn. 
Syracuse Electronics Corp., P.O. Box 566, Syracuse, N. Y. 
Tempo Instr. Inc., E. Bethpage Rd., Plainview, N. Y. 
Air.()·Tronics Products, Inc., Box K, Morrisville. N. Y. 
Exotic Materials, Inc., 2968 Randolph Ave .. Costa Mesa. Calif. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
Hughes Aircraft Co., Vacuum Tube Prods. Div.,/Welding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Precision Arc Co., Inc., 785 Woodend Rd., Stratford, Coon. 
Price & Rulzebeck, Box 30, Hayward, Calif. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge. III. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia. Calif. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main SI., S. Bend, Ind. 
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. 

TIMING SWITCHES-SEE TIMERS 

TINSEL-SEE WIRE. TINSEL 

TONOMETERS 
Biotronics, Inc., 838 Butte SI., Redding, Calif. 

TOOL KITS & SETS 
Amphenol Connector Div .. 2801 S. 25th Ave., Broadv~w, III. p 839,868 
Cireon Compo Corp., Santa Barbara Airport. Goleta. Calif. 
Erillson Specialized Tool Co., Box 424, Pico·Rivera, Cam. ..... p 2831 
Hanas!. DiY. Electrospace Corp .. 6308 Jackson St .. W. New York. N. J. 
Telvac Instr. Ca., 18531-[ Ventura Blvd., Tarzana, Calif. ....... p 2834 
Varnltron Electrical Components, 117 Union Ave .. laconia. N. H. 
Ace Drill Corp., 2600 E. Maumee St., Adrian, Mich. 
Amphenol Industrial Div., 1830 South 54th Ave., Chicago, III. 
Armstrong Bros. Tool Co., 5200 W. Armstrong Ave., Chicago, III. 
Bearing Inspection, Inc., 10041 Shoemaker Ave., Santa Fe Springs, Calif. 
Boker Mfg. Co., In·Dus·Tronic Div., 200 Burnett Ave .. Maplewood. N. J. 
By·Buk Co., 4326 W. Pica Blvd., los Angeles, Calif. 
Channellock, Inc., S. Main St., Meadville, Pa. 
Cole·Parmer Instr. Co., 7425 N. Oak Park Ave., Chicago, III. 
Dixie Diamond Tool Co., Inc., 6875 S.W. 81st SI., Miami, Fla. 
Fedtro, .Inc., Federal Elctrns. Bldg., Rockville Centre, N. Y. 
General Hardware Mfg. Co., Inc., 80 White SI., New York, N. Y. 
Goldsman, Inc., 1328-34 N. 4th St., Philadelphia. Pa. 
Hammel Riglander & Co., Inc., 435 Hudson St., New York, N. Y. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Keystone Elctrns. Corp., 49 Bleeker st., N.w Yark. N. Y. 
Multi·Amp Corp., 61 Myrtle St., Cranford, N. J. 
Owatonna Tool Co., 395 Eisenhower Dr., Owatonna, Minn. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Proto Tool Co., 2209 Sante Fe Ave., los Angeles, Calif. 
Rosenberg Bros. & Co., 100 landing Ave .. Smithtown. N. Y. 
Techni·Tool, Inc., 1216 Ar'<J1 St., Philadelphia, Pa. 
Transcriber Co., Inc., Altleboro Industrial Pk., County St., Attleboro, Mass. 
Uber Grafic Instrs., Box 4, Palo Alto, Calif. 
Ungar, 2701 W. EI Segundo Blvd., Hawthorne, Calif. 
Upson Tools, Inc., Box 4750, Rochester, N. Y. 
Vaco Products Co., 510 N. Dearborn St., Chicago, III. 
Wharton Unitools, 8·10 .lake St, Moosup, Conn. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo, N. Y. 
X·Acto Precision Tools, Inc., 48-41 Van Dam St., long Island City, N. Y. 

TOOLS. ALIGNMENT & TUNING 
Erikson Specialized Tool Co., Box 424, PiclHllvera, Cam. ..... p 2831 
SmHh, H. H., Inc., 812 Snediker Ave .. Brooklyn, N. Y. ........ p 994 
Syntropic Insfruments, Inc., IDO Industrial Rd., Addison, III. ..• p 1207 
Vernltron Electrical Components, 117 Union Ave .. laconia. N. H. 
Electro Optics Assocs., 974 Commercial Ave .. Palo Alto. Calif. 
Injectorall Electronics Corp., 4 North Rd., Great Neck, N. Y. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Keystone Elclms. Corp., 49 Bleeker SI.. New York, N. Y. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago. III. 
Techni·Tool, Inc., 1216 Arch SI., Philadelphia, Pa. 
Vaco Products Co., 510 N. Dearborn St .. Chicago, III. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

TOOLS. CRIMPING 
AMP Incorporated, Box 3608, Harrisburg, Po. 
Amphenol Connector Dlv., 2801 S. 25th Ave., Broadview, III. 

p 839,866,868 
Buchanan Eleclrical Products Corp., 10&5 Floral Ave., Union, N. J. P 879 
hrndy Corporallon, Richards Ave., Norwalk, Conn. 

P 880,882,885,2828,2829 
Clrcon Camp. Corp., Santa Barbara Airport, Goleta, Calif. 
Etco Corp., Maryland Rd. & Compuler Ave., Willow Grove, Pa. .. P 899 
Eleclronic Controls Inc .. 141 Danbury Rd., Wilton. Conn. .... p 2224 
GC Eleclronics, Dept 10·1, 400 S. WYman St, Rockford, ill. 
Kings Elctrns. Co., Inc., 40 Marbledale Rd., Tuckahoe, N. Y. .... P 914 
Molex Prods. Co., 5224 Kalrine Ave., Downers Grove, III. 
Vector Electronic Co. Inc., 12460 Gladstone Ave., Sylmar, Cal. 
Waldom Electronics, Inc., 4633 West 53rd St., Chicago, ill. .... P 1009 
Amphenol Cadre Div., 20 Valley St., Box 150, Endicott. N. Y. 
Amphenol Industrial Di,., 1830, South 54th Ave.; Chicago, III. 
Ark·les Switch Corp., 51 Water Street, Watertown. Mass. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blonder·Tongue labs Inc., 9 Alling SI., Newark, N. J. 
Boker Mfg. Co., In·Dus·Tronic Div., 200 Burnett AYe .. MaplewOOf!. N. J. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Crimpco Engrg., 7341 Canoga Ave., Canoga Park, Calif. 
ETC, Inc., 990 East 67 St., Cleveland, Ohio 
Electric Terminal Corp., Drawer E, Pilgrim Sta., Warwick, R. I. 
Ewing Products, Inc., 1014 W. Burbank Blvd., Burbank, Calif. 
Eyelet Tool Co., Inc., 76 Rogers SI., Cambridge, Mass. 
Gemp Terminals, Inc., 20 Woodworth Ave., Yonkers, N. Y. 
General Hardware Mfg. Co., Inc., 80 White SI., New York, N. Y. 
General Staple Co., 28 East 22nd St., New York, N. Y. 
Hollingsworth Solderless Terminal Co., Box 430, Phoenixville, Pa. 
Holub Industries, Inc., 413 DeKalb Ave., Sycamore, III. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Ideal Inds., Inc., 4450 Becker PI., Sycamore. III. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx. N. Y. 
Keystone Elctrns. Corp., 49 Bleeker St, New York. N. Y. 
Klein, Mathias, & Sons, Inc., 7200 McCormick Rd .. Chicago, III. 
Pica Crimping Tools Co., 9832 Jersey Ave., Santa Fe Springs, Calif. 
Porter, H. K., Inc., 74 Foley SI., Somerville, Mass. 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Superior Continental Corp., Box 489, Hickory, N. C. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 
Thomas & Betts Co., 36 Butler St., Elizabeth, N. J. 
Triple·A Specialty Co., 5750 West 51st st., Chicago, III. 
Vaco Products Co., 510 N. Dearborn St., Chicago, III. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Winchester Elctrn. Div., Main & Hillside Aves., Oakville, Conn. 
X·Acto Precision Tools, Inc., 48-41 Van Dam SI., long Island City, N. Y. 

TOOLS, HAND OR MECHANICAL-SEE 
CUTTERS: SCREWDRIVERS: WRENCHES: 
ETC. 

TOOLS. HEAT SEALING 
Automatic Die Cutting Machine Co .• 149 Church St.. New York. N. Y. 
Berg Electronics, Inc., York Expwy., New Cumberland, Pa. 
Harwil Co., 903 Colorado Ave., Santa Monica, Calif. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

TOOLS. MICROELECTRONIC HANDLING 
Circon Compo Corp., Santa Barbara Airport, Goleta, Calif. ..... P 1319 
Sprague Electric Co., 481 Marshall SI., N. Adams, Mas~ 
Vernitron Electrlcat Components, 117 UnilD Ave., Laconia. N. H. 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
E. T. M. Corp., 144 W. Chestnut Ave., Monrovia, Calif. 
General Hardware Mfg. Co., Inc., 80 White St., New York, N. Y. 
Hammel Riglander & Co., Inc., 435 Hudson SI., New York, N. Y. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave .. Bronx. N. Y. 
laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood. Calif. 
Orbit Industries, Box 1444, San luis Obispo, Calif. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Tempress Research Co., 980 University Ave., los Gatos. Calif. 
Ungar, 2701 W. EI Segundo Blvd .• Hawthorne, Calif. 
Vigor Tool Co., 53 West 23 SI., New York. N. Y. 
Wendon Co., Inc., 17 Irving Ave., Stamford, Conn. 

TOOLS. PARTS·HANDLING. VACUUM 
OPERATED 

Panduil Corp., 17301 Ridgela~d Ave., Tiniey Park, III. 
Telvae Instr. Co., 16531;E Ventura Blvd., Tarzana, Calif. p 2834 
Air·Vac Engineering Co., Inc., 100 Gulf St., Milford, Conn. 
Aremeo Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Atlantic India Rubber Co., 571 W. Polk St., Chicago. III. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Foredom Electric Co., Inc., Bethel, Conn. 
Generallnstr., SystematiCS, 13040 S. Cerise Ave., Hawthorne, Cal. 
Hammel Riglander & Co., Inc., 435 Hudson St., New York, N. Y. 
Henes Mfg. Co., 4301 E. Madison St., Phoenix, Ariz. 
Hydro Molding Co., Inc., Plattsburgh, N. Y. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Japan Vacuum Engrg. Co. ltd., 1, I·Chome. Kyobashi. Chuo·Ku. Tokyo. Jap. 
Jonard Industries Corp., 3047 Tibbett Ave .• Bronx, N. Y. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., fort Washington, Pa. 
TechnHool, Inc., 1216 Arch St., Philadelphia, Pa. 

TOOLS. RELAY SERVICING 
Cireon Camp. Corp., Sanla Barbara Airport, Goleta, Calif: ..... p 1319 
Automatic Electric Co., 400 N. Wolf Rd., Northlake, III. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave .• Bronx. N. Y. 
Klein, Mathias, & SO"" Inc., 7200 McCormick Rd., Chicago. III. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 

TOTALIZERS. DIGITAL 

TOOLS. RESISTANCE SOLDERING-SEE 
SOLDERING EQUIP •• RESISTANCE 

TOOLS. SOLDERING-SEE SPECIFIC TYPES 

TOOLS. SWAGING 
Cireon Compo Corp., Santa Barbara Airport, Goleta, Calif. 
Helitronics Corp., 91& McCarter Hwy., Newark, N. J. 
Veclor Electronic Co. Inc., 12460 Gladslone Ave., Sylmar. Cal. 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
D·Cemco, 3200 N. San Fernando Blvd .• 8urbank. Calif. 
ETC, Inc., 990 East 67 SI., Cleveland, Ohio 
Eyelet Tool Co., Inc., 76 Rogers St., Cambridge. Mass. 
Jonard Industries Corp., 3047 Tibbett Ave .• Bronx. N. Y. 
Keystone Eletrns. Corp., 49 Bleeker St.. New York. N. Y. 
lition Inds., USECO Div., 13536 Saticoy St., Van Nuys, Calif. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Tridair Industries, 3000 W. lomita BI., Torrance, Cal. 
USECO Div., litton Industries, 13536 Saticoy St., Van Nuys. Calif. 

TOROIDS-SEE COILS. TOROIDAL 

TORQUE INDICATORS-SEE INDICATORS. 
TORQUE 

TORQUE METERS-SEE INDICATORS. TORQUE 

TORQUE TESTERS-SEE TESTERS. TORQUE 

TORQUERS. GYRO-SEE MOTORS. GYRO 

TOTALIZERS. DIGITAL 
Anadex Inslruments Inc., 7B33 Haskell Ave., Van Nuys. Calif. p 761 
Atec, Inc., 1125 Lumpkin St, Houslon, Tex. . p 1014 
Automation Development Co .. 9905 W. Jefferson Blvd .. Culver City. Calif. 
Burroughs Corp., Elclrn. Camp. DiY., Box 1226. Plainfield. N. J. P 1183 
GMC, 12910 Bradley Ave., San Fernando, Calif. ........ P 1352, 1353 
California Sys. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Control Equipmenl Corp., 32 Kearney Rd .. Needham Hl!ls .. Mass. p 770 
Oigital Equip. Corp., 146 Main SI., Maynard, Mass. 
Eagle Signal DiY., E. W. Bliss Co., 136 Federal SI .. Davenport. Iowa 
Eldorado Elctrns., 601 Chalomar Rd., Concord, Calif. ........... p 1369 
Geo Space Systems, Inc .. 6301 491h SI. N .. SI. Petersburg. Fla. P 781 
Haydon, A. W. Co., 232 N. Elm St., Waterbury, Conn. 
Hecon Corp., 31 Park Rd., New Shrewsbury, N. J. ............ P 1041 
Hickok Eleclricallnstr. Co., 10514 DuPonl Ave., Cleveland, Ohio 
landis & Gyr, Inc., 45 Wesl45th St., New York, N. Y. P 2153 
Mesa Co., Inc., 21 &·220 Mill St, BristOl, Pa. 
Neutronic Corp., Box 625, St. louis, Mo. . P 1448 
PPM Inc., 7016 Euclid Ave., Cleveland, Ohio ............... P 1455 
Parabam Inc., 3011 E. Las Hermanas St., Campion, Cal. ...... P 793 
Pennwood Numechron Co., 7249 Frankstown Ave., Pittsburgh, Pa. 
Pinlites Inc., 1215 Bloomfield Ave., Fairfield, N. J. 
Precision Timer Co., Inc., 400 Wesley Ave .. Weslbrook. Conn. P 1050 
Presln Co., Trap Falls Rd., Shelton, Conn. ..... . . . . . . . . . . . P 1051 
Takeda Riken Ind. Co. Ltd., 1-32·1 Asahi·cho, Nerima·ku, Tokyo. Jap. • 
Veeder·Root Inc., 70 Sargeant St., Hartford, Conn. . P 1055 
Wang Labs, Inc., Dept. 6·AC, 83& North St., Tewksbury. Mass. .. p 8.15 
Acoustronics, Inc., 156 Olive St., Huntington. N. Y. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich. 
Allis, louis Co., Div.litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Beckman Instrs., Inc., Eletrn.lnstrs. Div., 2200 Wright Ave., Richmond. Calif. 
Binary Elctrns. of Calif., 1429 N. State College Blvd., Anaheim, Calif. 
Bio·Medical Elctrns., Inc., 653 lofstrand la., Rockville, Md. 
Bristol Co., Box 1790, Waterbury, Conn. 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co., Dallas, Texas 
Datum, Inc., 170 E. liberty Ave., Anaheim, Calif. 
Davidson Electronic Development Co., 2211 Peninsular Dr., Erie, Pa. 
Digital Data Systems, 18819 Bryant St., Northridge, Cal. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Dytro Corp., 63 Tec St., Hicksville, N. Y. 
Electron·Machine Corp., Box M, Umatilla. Fla. 
Ferranti Elec., Inc., E. Bethpage Rd .• Plainview, N. Y. 
fischer & Porter Co., 115 Warminster Rd., Warminster. Pa. 
fisher·Akin Co., P.O. Box 698, Manhattan Beach, Calif. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Foxboro, Foxboro, Mass. 
Hewlelt·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
IKl, Inc., 4360 Campus Dr., Newport Beach, Calif. 
Instrumentation Technology Corp .. 18811 NaDa St .. NorthridEe. Calif. 
Jersey Technical Consultants, Box 215, Morristown, N. J. 
Keltron Corp., 225 Crescent SI., Waltham, Mass. 
Kessler·Ellis Prods. Co., 120 First Ave., Atlantic Highlands. N. J. 
Kingmann·White, Inc., 653 S. Melrose St., Placentia. Calif. 
McNab, Inc., 165 Spring St., New York, N. Y. 
Micro Etctrn. Sys., Inc., 1275 Bloomfield Ave .. Fairfield. N. J. 
Potter Aeronautical Corp., U. S. Rte. 22, Union, N. J. 
RCA, Defense Elctrn. Prods., Marne HWI .. Morristown. N. J. 
3M Co., 3M Center, St. Paul, Minn. 
Whittaker Corp., Ind. Prod. DiY., 12838 Saticoy St.. N. Hollywood. Cal. 
Zehntel, Inc., 145Q.6th St., Berkeley, Calif. 

TOTE BOXES-SEE BOXES. COMPONENT / 
SUBASSEMBLY HANDLING 

TOWER ERECTION & MAINTENANCE 
SERVICES-SEE SERVICES. TOWER 
ERECTION & MAINTENANCE 

TOWERS. ANTENNA-SEE ANTENNA TOWERS 
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TRACERS. CURVE. TUBE & TRANSISTOR 

TRACERS. CURVE. TUBE & TRANSISTOR 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Tektronix, Inc., Box 500, Beaverton, Ort. 
Fairchild Instrumentation, 974 E. Arques Ave., Sunnyvale, Calif. 
Iwatsu Elec. Co., ltd., 7-41, l .. home, Ka~ayama. Su~inami·ku, Tokyo. Japan 

TRACERS. SIGNAL-SEE TESTERS. SIGNAL 
TRACING 

TRACERS. VOLTAGE CURVE 

TRACKING SYSTEMS 
Aeronex Laboratories,lnc., South Service Rd., PlainYiew, N. Y. 
Astrodata, Inc .. 240 E. Palais Rd., Anaheim, Calif. .......... p 2789 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P 1655 
CatHornia SYL Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Control Technology Co. Inc., 41·16 29th St, LI. C., N. Y. 
Geo Space SystemL Inc., 6391 49th St. N .• St Petersbur!. Fla. P 1675 
Industrial Control Co., Central Ave. at Pinelawn, Farmingdale, N. Y. 

p 2669 
Intersiate Electronics Corp., 701 E. Vermont Ave., Anaheim, Calif. p 1411 
Metric Systems Corp., 136 N. Beal St., Fort Walton Beach, Fla. P 541. 787 
Parabam Inc., 3017 E. Las Hennanas St.. Compton; Cal. 
Philco/Ford Carp .• C & Tioga SIs., Philadelphia, Pa. 
Servo Corp. of America, 111 Nevi South Rd .. Hicksville. N. Y. 
Vega Precision Labs., Inc .. 239 Maple Ave., Vienna; Va. . . . . . P 1718 
Admiral Corp .. Government Elctrns. Div .. 3800 Cortland St .. Chica~o.lII. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Bendix, ElectrodynamiCS Div., 11600 Sherman Way, N. Hollywood. Cal. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cubic Corp .• 9233 Balboa Ave., San Diego, Cal if. 
EMR Photoelectric, EMR Div., Box 44, Princeton, N. J. 
Electrac, Inc., 1614 Orangethorpe Way, Anaheim, Calif. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron. Ohio 
Honeywell, Inc., Aerospace & Def. Grp., 27014th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St.. Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton. Cal. 
Jasik Labs., Inc., 100 Shames Dr., Westbury, N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr .. Santa Monica. Calif. 
Measurement Systems, Inc., 523 West Ave., Norwalk. Conn. 
Optron Corp., 50 fitch St., New Haven, Conn. 
Philips Broadcast Equip. Corp., 11 Park PI., Paramus, N. J. 
Photo·Sonics, Inc., 820 S. Mariposa St., Burbank, Calif. 
Radiation Systems, Inc., 1755 Old Meadow Rd., McLean, Va. 
RCA. Defense Elctrn. Prods .. Marne HwY .. Morristown. N. J. 
Rantec Div., 24003 Ventura Blvd., Calabasas, Calif. 
Razdow Labs., Inc., 377 fifth St., Newark, N. J. 
Reeves Instr. Div., East Gate Blvd., Garden City. N. Y. 
Resdel En~ineerin~ Corp .• Box 24000. Pasadena. Calif. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. J. 
Singer·General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Straza Industries, 790 Greenfield Dr .. P.O. Box 666, EI Cajon, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Westin~house Elec. Corp .. Defens~ Prods., Box 2278. Pittsbur~h. Pa. 

TRAILERS. INSTRUMENTATION-SEE 
LABORATORIES. MOBILE & FIELD 

TRAINERS-SEE SIMULATORS & TRAINERS 

TRANSCEIVERS. AIRBORNE 
Nippon Elec. New York Inc;, 200 Park AYe., New York, N. Y. 
Phi/co/ford Corp., C & Tioga Sts., Phi/adelphia, Pa. 
RaYen Electronics, Inc., 101 W. Alameda AYe., Burbank, Calif. 
Vega Precision Labs., Inc., 239 Maple Ave., Vienna, Va. . P 1718 
ACR Elctrns. Corp., 160 5th Ave., New York, N. Y. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Admiral Corp., Government Elctrns. Div., 3800 Cortland St .. Chica~o.1I1. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Arvin Industries, Inc., 13th St. & Big four Railroad, Columbus, Ind. 
Avco Corp., 2630 Glendale Milford Rd., Cincinnati, Ohio 
Bendix Corp., Avionics Div., Box 9414, Ft. Lauderdale, Fla. 
Bendix Corp., Comms. Div., E. Joppa Rd., Towson, Md. 
Brelonix, Inc., 106 North 36th St., Seattle, Wash. 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co., Dallas, Texas 
Cubic Corp., 9233 Balboa Ave., San Die~o, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., Huntin~ton, N. Y. 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd .. Akron, Ohio 
ISCITelephonics Div., 110 Park Ave., Huntington, N. Y. 
ITT Avionics Div., 390 Washington AVe., Nutley, N. J. 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
LaPointe Inds., Inc., 155 W. Main St., Rockville, Conn. 
Linear Systems, Inc., Box 1103, Watsonville. Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave .• Bronx, N. Y. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Mobil ElectroniCS, Inc., Box 1132, Anderson, Ind. 
RF Communications Inc., 1680 University Ave., Rochester. N. Y. 
RCA, Defense Elctrn. Prods., Marne HwY .. Morristown, N. J. 
Regency Elctrns., Inc., 7900 Pendleton Pike. Indianapolis. Ind. 
Republic Elctrn. Inds. Inc., 575 Broad Hollow Rd., Huntington. N. Y. 
Resdel Engineering Corp., Box 24000. Pasadena, Calif. 
SUNAIR ElectroniCS, Inc., 3101 S. W. 3 Ave., Fort Lauderdale, Fla. 
Sylvania Electric Prod., Inc., Elctrn.Sys., 40 Sylvan Rd., Waltham. Mass. 
Whittakel Corp., 9229 Sunset BI .. Los An~eles. Calif. 

TRANSCEIVERS. FACSIMILE 
Nippon E~c. New York Inc .• 200 Park A~e., New York, N. Y. 
Phi/co/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Anritsu Elee. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo. Jap. 
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Concord Electronics Corp., 1935 Armacost Ave., Los Angeles. Calif. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
RCA, Defense Elctrn. Prods .. Marne HwY., Morristown. N. J. 
Sylvania Electric Prod., Inc:, Elctrn. Sys., 40 Sylvan Rd., Waltham. Mass. 

TRANSCEIVERS. INFRARED 
ElectrolData Inc., 3121 Benton St, Garland, Tex. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Avco Corp., 2630 Glendale Milford Rd., CinCinnati. Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Loral Elctrn. Sys., 825 Bronx River Ave., Bronx. N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy .• Morristown. N. J. 
Raytheon Co., Government Marketing, 141 Spring St., Lexington, Mass. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Walt~am, Mass. 

TRANSCEIVERS. SINGLE-SIDEBAND 
Delco Radio Div .. 100 E.Firmin St.. Kokomo. Ind. 
Heath Co., Dept 180, Benton Harbor, Mich. 
Johnson, E. F., Co., 1923 10th AYe., S.W., Waseca, Minn. 
Kokusai Elec .. Co., Ltd., 9 Nishikubo·Sakuragwa·cho, Minato·ku, Tokyo.lapan 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Apelco Co., 213 E. Grand Ave., S. San Francisco, Calif. 
Arvin Industries, Inc., 13th St. & Big four Railroad, Columbus • .Ind. 
Automatic Radio Inl'l., 2 Main St., Melrose. Mass. 
Aveo Corp., 2630 Glendale Milford Rd., Cincinnati. Ohio 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Brelonix, Inc., 106 North 36th St., Seattle, Wash. 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co., Dallas, Texas 
Delta 8ctrns. Ltd., 70 Ronson Dr., Rexdale, Ont., Can. 
Eico Electronic Instrument Co., Inc., 283 Malta St.,Brooklyn. N. Y. 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, fla. 
FRL Inc., 1890 Embarcadero Ave .• Palo Alto, Calif. 
Game Industries, Inc., 80 Commercial St., Freeport, N. Y. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hammarlund Mfg. Co., 73·88 Hammarlund Dr., Mars Hill. N. C. 
Hughes Aircraft, Aerospace Gp .• Centinela Ave. & Teale St., Culver City. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt. View. Calif. 
Kahn Research Labs., Inc., 81 S. Bergen PI., freeport. N. Y. 
Labgear, Ltd., Cromwell Rd., Cambridge, Eng. 
Linear Systems, Inc., Box 1103, Watsonville, Calif. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
RF Communications Inc., 1680 University Ave .. Rochester, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown. N. J. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden. N. J. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Regency Elctrns., Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Resdel Engineering Corp., Box 24000, Pasadena. Calif. 
SUNAIR ElectroniCS, Inc., 3101 S. W. 3 Ave., fort Lauderdale, Fla. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham. Mass. 
Technical Material Corp., Box 142. Mainaroneck, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza. New York. N. Y. 
Weitermann Electronics, 4549 North 38th St., Milwaukee, Wisc. 

TRANSCRIPTION ARMS-SEE PHONOGRAPH 
ARMS. TRANSCRiPtiON 

TRANSDUCERS. ACCELERATION-SEE 
ACCELEROMETERS 

TRANSDUCERS. DISPLACEMENT 
Carter Mfg. Corp., 23 Washington St., Hudson, Mass. 
Clevite Corp., Brush Insts. DiY., 31th & PerkinL Cleveland. Ohio 
Clifton DiY., Marple at Broadway, Clifton Hghls .. Pa. 
Computer In'tr. Corp., 92 Madison Ave., Hempstead, N. Y. .... P 2464 
Control Circuits, Inc., 66 Tulile Rd., Middletown. Conn. 
Del Electronics Corp., 250 E. Sandford BIYd., Mt Vernon. N. Y. 
Dytronics Co., Inc., 4800 Evanswood Dr., Columbus, Ohio 
Electro Prods. Labs., Inc., 6125 KP, Howard St .. Chicago, III. 
Fairt:hild Controls, 225 Park Ave., HicksYille, N. Y. 
Hamlin Inc., 610 Lake St., Lake Mills, Wisc. 
Honeywell Testlnstrumenls DiY .. Box 5221. Denver. Colo. .... P 1403 
Ohio Semitronies, Inc., 1205 Chesapeake Ave., Columbus, Ohio P 1047 
Remex Electronics. 5250 W. EI Segundo Blvd., Hawthorne, CalK. 
Theta Instrument .orp., Fairfield, N. J. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
American Chain & Cable Co., Box 1629, Waterbury, COnn. 
Applied Control Co., 98 E. Lindsley Rd., Cedar Grove, N. J. 
Automatic Control Electronics, Inc., Box 1198, San Antonio. Tex. 
Automatic Timing & Controis Inc., King of Prussia, Pa. 
BLH Electronics Inc .• 42 fourth Ave., Waltham. Mass. 
Bell & Howell Co .. 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Flight & Engine Instrs. Div., S" Montrose, Pa. 
Biocom Inc., 5883 Blackwelder St., Culver City, Calif. 
Bourns, Inc., Instrument Div., 6135 Magnolia, Riverside, Calif. 
Brislol Co., Box 1790, Waterbury, Conn. 
C·E Electronics. 363 W. Glenside Ave .• Glenside. Pa. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys. Calif. 
Collins. G. L. Corp., 5875 Obispo Ave.; Long Beach, Calif. 
. Columbia Research Labs., Inc., Macdade Blvd. & Bullens La., Woodlyn, Pa. 
Computer Conversions Corp., 6 Dunton Ct" E. Northport. N. Y. 
DavidSOn Electronic Development Co.;. 2211 Peninsular Dr., Erie, Pa. 
Dawe Instruments. Ltd" Western Ave .. Acton. London W3. Eng. 
Daytronic Corp., 2875 Culver Ave., Kettering, Ohio 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Dynapar Digital Center, 1675 Delany Rd., Gurnee, III. 
Electro-Sonic Control, 1625 N. Main, Manteca, Cal. 
Foxboro, foxboro, Mass. 
Gammatronixlnc., Dublin, Ohio 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gurley, W. & L. E., 514 Fulton St., Troy. N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif.· 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 

Honeywell, Apparatus ConlDiv:, 2701 Fourth.Ave., S .. Minneapolis. Minn. 
Humphrey, Inc., 2805 Canon St., .San Diego, Calif. 
IKL, Inc., 4360 Campus Dr., Newport Beach, Calif. 
Instrument Div .• Sanders Assocs .• Inc .. Grenier field. Manchester. N. H. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs. Colo. 
Kavlico Elctrns., Inc., 20869 Plummer St., Chatsworth, Calif. 
Knapton Assoc,., 11 Mulberry St" Nashua. N. H. 
Larson Aero Development, Box 135, Concord. Calif. 
Life Instrument Co., Inc., 165 Brook St., Franklin, Mass. 
Ling Electronics. 1515 S. Manchester Ave .. Anaheim. Calif. 
Lion Research Corp., 60 Bridge St .. Newton. Mass. 
Litton Inds., Potentiometer Div., 226 E. 3rd Ave .. Mt. Vernon. N. Y. 
Lockheed Electronics Co., Route 22, Watchung. N. J, 
Lockheed Bectronics Co., 16811 EI Camino Real, Houston, Tex. 
Magnedyne, Inc., 5580 EI Camino Real, Carlsbad.Calif. 
Mark Products, Inc., 3935 Fairhill Dr., Houston, Tex. 
Massa Div., 280 Lincoln St., Hingham, Mass. 
Mechanics for Elctrns., Inc., 152 Sixth St.. Cambridge. Mass. 
Micro Metrics, 10;., 165 Pennsylvania Ave., Paterson, N. J. 
Minnetech Labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass.. 
Optron Corp., 50 fitch St., New Haven, Conn. 
Pickering & Co., Inc., Industrial/Military Prods. Div., 101 Sunnyside Blvd .. 

Plainview, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Research, Inc., Box 6164, Minneapolis, Minn. 
Robinson·Halpern Co., 5 Union Hill Rd., W. COnshohOCKen, Pa. 
Servonic Div., 1644 Whittier Ave., Costa Mesa,Calif. 
Servotronics, Inc., 3901 Union Rd., Buffalo, N. Y. 
Singer·General Precision inc., 1150 McBride Ave., Little Falls, N. J. 
Space Craft, Inc., 8620 S. Memorial Pkwy., Huntsville. Ala. 
Spartan Southwest, Inc .. 9621 Coors Rd. N.W., Albuquerque. N. M. 
Sprengnether, W. F. Instr. Co .. Inc .. 4567 Swan St.. St. Louis. Mo. 
Systems Res. Labs. Inc., 7001 Indian Ripple Rd., Dayton. Ohio 
Task Corporation, Box 3999, Anaheim. Calif. 
Technology Instr. Corp., 850 Lawrence Dr., Newbury Pk., Calif. 
Tensitron, Inc., Box 185-Depl. EEM, Harvard, Mass. 
Toledo Scale Div .• 5225 Telegraph Rd., Toledo, Ohio 
Transducer Controls Corp., 737 N. Dodsworth, Covina, Calif. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Transidyne·General Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Triac Elctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N. J. 
Wayne·George Co., Christina St., Newton, Mass. 
West Coast Resch. Corp., Box 25061, Los Angeles, Calif. 
Whittaker Corp., 9229 Sunset BI .. Los An~eles. Calif. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 
Wintriss Controls, 20 Vandam St., New York, N. Y. 

TRANSDUCERS. FLOW 
Ayien Inc., 58-15 Northern Blyd., Woodside. N. Y. 
Computer Instr. Corp., 92 Madison Ave., Hempstead, N. Y. .... P 2464 
Control Circuits, Inc., 66 Tullle Rd., Middletown, Conn. 
Honeywell Testlnstrumenls DiY., Box 5221, Denver. Colo. P 1403 
Autocon Industries,-*., 995 University, St. Paul, Minn. 
BLH Electronics Inc., 42 Fourth Ave., Waltham, Mass. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix Corp., Instruments & Life Support Div., 

2734 Hickory Grove Rd., Davenport. Iowa 
Bristol Co .. Box 1790. Waterbury. Conn. 
Carolina Medical Eictrns .• Inc., U. S. 52 ExpwY .. King. N. C. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Climetlnstruments Inc .• 1240 Birchwood Or., Sunnyvale, Calif. 
Cox Instrument, 15300 Fullerton, Detroit, Mich. 
Datametrics, Inc., 87 Beaver St., Waltham, Mass. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind. 
Electro·Sonic Control, 1625 N. Main, Manteca, Cal. 
fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
foxboro, Foxboro. Mass. 
Hays Corp., Michigan City, Ind. 
Hughes Aircraft Co., Research Labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Ikor, Inc., N. W. Industrial Pk., Burlington, Mass. 
Instrument Div .. Sanders Assocs .. Inc .. Grenier Field. Manchester. N. H. 
Knapton Assocs., 11 Mulberrv St .• Nashua, N. H. 
Lion Research Corp., 60 Brid~e St .. Newton, Mass. 
Micro·Stiain, Inc., Spring City, Pa. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix. Ariz. 
Potter Aeronautical Corp., U. S. Rte. 22, Union. N. J. 
Robertshaw Controls Co." Santa Ana Frwy. & Euclid Ave .. Anaheim. Cal. 
Rosemount Engineering Co., 4900 West 78th St.. Minneapolis, Minn. 
Taylor Instr. Process Control Div .. 95 Ames St.. Rochester. N. Y. 
Technology/Versatronics, Inc., 506 S. High St., Yellow Sprin~s, Ohio 
Trans·Sonics, Inc., Box 326, Lexington, Mass. 
Triac Elctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N. J. 
Tylan Corp., 4203 Spencer St., Torrance, Calif. 
West Coast Resch. Corp .. Box 25061. Los An~eles, Calif. 
Whittaker Corp .• 9229 Sunset BI .• Los An~eles. Calif. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave .• Chatsworth. Cal. 

TRANSDUCERS. FORCE 
Control Circuits, Inc., 66 Tuttle Rd .• Middletown, Conn • 
Honeywell Tesllnstruments Diy .. Box 5221, Denver. Colo. P 1403 
Stow Labs .. Inc., 182 Barton Rd" Stow. Mass. 
Unholfz·Dickie Corp.; 3000 Whitney AYe .. Hamden. Conn. P 1249 
BLH Electronics Inc., 42 Fourth Ave., Waltham. Mass. 
Bendix Corp., Instruments & Life Support Div., 

2134 Hickory Grove Rd., Davenport, Iowa 
Bergen Labs., Inc., 60 Spruce St., Paterson, N. J. 
Biocom Inc., 5883 Blackwelder St" Culver City, Calif. 
Bristol Co .• Box 1790. Waterbury, Conn. 
Brtrex. Inc .. 223 Crescent St.. Waltham. Mass. 
C·E Electronics. 363 W. Glenside Ave" Glenside. Pa. 
Celtic Industries. Inc., 14743 Oxnard St., Van NUIS. Calif. 
Chatillon, J. & Sons, 83·30 Kew Gardens Rd., Kew Gardens, N. Y. 
Clark Elctrns. Lab., 1365 E. Edinger Ave" Santa Ana, Calif. 



Columb~ Resoarch labs., Inc., Macdade Blvd. & Bullens la., Woodlyn, Pa. 
Daytronie Corp., 2875 Culver Ave., Kettering, Ohio 
Dentronics, Inc., 60 Oak St., Hackensack, N. J. 
Dillon, W. C. & Co., Inc., 14620-EP Keswick St., Van Nuys, Calif. 
Dynamic Precision Controls Corp., 449 E. Main SI., Hagerstown, Ind. 
Endaveo, 801 S. Arroyo Pkwy., Pasadena, Calif. 
Foxboro, foxboro, Mass. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Instron Corp., 2500 Washington St., Canton, Mass. 
Instrument Div., Sanders Assoc~, Inc., Grenier Field, Manchester. N. H. 
Kell, George, lid., 48 l.smill Rd., Don Mills, Ont., Can. 
Kistler Instrument Co., 8967 Sheridan Dr .. Clarence. N. Y. 
Knapton Asso~, 11 Mulberry St., Nashua, N. H. 
Kulite Semiconductor Products, Inc., 1030 Hoyt Ave., Ridgefield. N. J. 
larson Aero Development, Box 135, Concord, Calif. 
lebow Assocs., Inc., 21820 Wyoming Ave., Oak Park, Mich. 
ling Electronics, 1515 S. Manchester Ave .. Anaheim. Calif. 
lion Resoatch Corp., 60 Bridge St.. Newton, Mass. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
lockheed Electronics Co., 16811 ~ Camino Real, Houston, Tex. 
MB Electronics, Box 1825, New Haven, Conn. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Micr~train, Inc., Spring City, Pa. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 

. Nold, Walter Co., 24 Birch Rd .• Natick, Mass. 
Orbitran Co., Inc., 11487 Woodside Ave., lakeside, Calif. 
PCB Piezotronics, Inc., 3311 Walden Ave., Depew, N. Y. 
Scienlific Advances, Inc., 1400 Holly Ave., Columbus. Ohio 
Sigma Sys. Corp., 1703 Oak lawn Ave., Dallas, Tex. 
Singer-General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
Strainserl Co., 24 Summit Grove Ave., Bryn Mawr, Pa. 
Task Corporation. Box 3999, Anaheim, Calif. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Tensitron, Inc., Box 18S-Depl. EEM, Harvard, Mass. 
Thwing-Alb.rt Inslr. Co., 10960 Dutton Rd., Philadelphia, Pa. 
Toledo Seale Div., 5225 Telegraph Rd., Toledo, Ohio 
Transducer Contrals Corp., 737 N. Dodsworth, COVina, Calif. 
Transducer SpeCialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Transducers, Inc., 11971 E. Rivera Rd., Santa Fe Springs, Calif. 
Triac Bctrn. ~, Inc., 330 Glenwood Ave., Bloomfield, N. J. 
West Coast Resch. Corp., Box 25061, los Angeles, Calif. 
Whittaker Corp., 9229 SUnset BI., los Angeles, Calif. 
Whittaker Corp., Instr. Sys. ·Div., 9601 Canoga Ave., Chatsworth, Cal. 
WOod, C. N. Mfg. Co., Rte. 332, E., Newtown, Pa. 

TRANSDUCERS, IMPEDANCE 
Contrel Ci'cuits, Inc., IG Tuttla 114., Mlddlell ... Conn. 
Dranelz Eaglnaering Labs, Inc., 1233 NOfIII All., Plainfield, N. J. 
Elaclro Prods. Labs., Inc., 6125 10', Howard St, Chicago, HI. 
Biocom Inc., 5883 Blackwelder SI., Culver City, Calif. 
Clark Elctrns. Lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Endevco, 801 S. Arroyo Pkwy., Pasadena, Calif. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
Linden labs. Inc., Box 920, State College, Pa. 
lockheed Electronics Co., Route 22, Watchung, N. J. 
Servonic Div., 1644 Whittier Ave., Costa Mesa, Calif. 
Transducer Controls Corp., 737 N. Dodsworth, Covina, Calif. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 

TRANSDUCERS. INCREMENTAL DIGITAL 
POSITION. ROTARY 

Re .. e. ElectroniCS, 5250 W. EI _lido 8"_., Hawthoma, CIIR. 
Theta Instrument Corp., Fairlle/d, R. I. 
Collectron Corp., 304 East 45th St., New York,N. Y. 
Computer Conversions Corp., 6 Dunton Ct, E. Northport. N. Y. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Oolan·Jenner Industries, Inc., 10 Ingalls Ct. Melrose, Mass. 
Hughes Aircraft, Aerospace Gp., Centinala Ave. & Teale St., Culver City, Cal. 
Sioger-General Precision "Inc., 1150 McBride Ave., little Falls, N. J. 
Triac Bctrn. Sys., Inc., 330 Glenwood Ave., Bloomfield, N. J. 
Trump·Ross Industrial Controls, Inc., 265 Boston Rd., Billerica, Mass. 
Wayne-George Co., Christina St.. Newton. Mass. 

TRANSDUCERS, MAGNETIC PICKUP 
Akpa. Eleclrlnics, Inc., SllIlnele Div., Bal 8488, Ft. Laldeldale, FIa. 

P 1321 
8 & K Instru.ents, Inc., 5113 west 16ah St, Cleveland, Ohio.. P 1336 
Electro Producta LabI, Inc., Power SlIpply 11'"., 

8125 KP Heward St, Chicago, III. P 1026. 1027, 2840 
Electro Prods. Labs., Inc., 8125 (P, Howard St.. Clicaga, ilL 

p 1026,1027.2840 
Instrument Systems Carp., Magnetics DiY., 710 Park Ave.. HlntinllOn. No Y. 

p 1044 
International EfIctro-Magnetics Inc., Eric Dr. & Cornell Ave., Palatine, III. 

'Ohio Semitrenics, Inc., 1205 Cuapeake Ave., Calumllus, ObiD 
fly. IndustrilS Inc., 125 Spencer PI., MamllOneck, N. Y •...... 
Advanced "Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Alban Electronics, 111 Cedar la., Englewood, N. J. 
Allied Elctrns. Lid., 28 Upper Richmond Rd., London, S.W. 15, Eng. 
Allis, Louis Co., Div. Litton Inds., 427 E. Stewart St., Milwaukee, Wisc. 
Allec lanSing, 1515 S. Manchester Ave., Anaheim, Calif. 
Bourn~ Inc., Box 1398, Romoland, Calif. 
Celtic Industries, Inc., 14743 Oxnard St., Van Nuys, Calif. 
Clark Elctrns. lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Oata Magnetics Corp., 5441 West 104th St, los AngeleS. Calif. 
Oawe Instraments, lid., Western Ave., Acton, London W3, Eng. 
Dolan·Jenner Industrjes, Inc., 10 Ingalls Ct.. Melrose, Mass. 
Dynalog Corp., 4107 Northeast 6th Ave., FI. lauderdale, Fla. 
Dynapar Oigilal Center, 1675 Delany Rd., Gurnee, III. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Flow Technology, Inc., 401 S. Hayden Rd., Tempe, Ariz. 
Gammatronix Inc., Dublin, Ohio 

p 548 
p2844 
p 982 

Generallnstr. Corp., Harris ASW Div., 33 Southwest Pk., WestwOOd, Mass. 
Grado L.boratories, Inc., 4614 Sevent!! Ave., Brooklyn, N. Y. 
Ikor, Inc., N. W. Industrilll Pk., Burlington, Mass. 
Kavlico ~ctrns., Inc., 20869 Plummer St., Chatsworth, Calif. 
Life Instrument Co., Inc., 165 Brook St, Franklin, Mass. 

Pickering & Co., Inc., Industrial/Military Prods. Div., 101 Sunnyside Blvd., 
Plainview. N. Y. 

Polyphase Inslr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Pottar Aeronautical Corp., U. S. Rle. 22, Union, N. J. 
Power Instruments Inc., 7352 No. lawndale Ave., Skokie, III. 
Sensor Corp., 97 Indian Field Rd., Greenwich, Conn. 
Sensory, Inc., 1 Kennedy Rd., Morris Plains, N. J. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 
Transducer Speci.lties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Whittaker Corp., 9229 Sunset BI" Los Angeles, Calif. 

TRANSDUCERS, POWER-SEE TRANSDUCERS, 
VOLT, WAn, CURRENT. nco 

TRANSDUCERS, PRESSURE 
ClIII!ptlter Inllr. corp., 92 Madison Ave., Hempstead, N. Y. .•.. p 2464 
Conlrll Circuits, Inc., 8& Tattle Rd. MlddletOWll, Conn. 
Fllrchlld Contrals, 225 Part Ave., Hlcknille, H. Y. • . . . . . . • • p 2470 
Honeywell Tast Instruments Div. Box 5227, DtllII. Colo. .... p 1403 
Matrix Instrumant Co., P.o. BOI 36501, Hausten, Ter •........ "P 2841 
RCA E1ctrn. COIlPODIIIIs, 415 Soutb 5111 St., Harrisen, N. J. 
RRIIlalld LaIL, Inc., Box 57, Ta,,_, N. Y. ........... P 1307.1481 
Solid Stall E/ctrn. CII1I. 15321 Rayen St, S •• iNdI, CIf. 
Stew labs., Inc. 182 Barton Rd., Stew, Mass. 
A & M Instrument Inc., Community Dr., Great Neck, N. Y. 
AR.F. Producta, Inc., Gardner Rd., Raton, N. M. 
Advanced Kinetics Inc., 1231 Yleloria St., Costa Mesa, Calif. 
Aero Mechanism. Inc., 7750 Burnett Ave., Van Nuys, Calif. 
Alnor Instrument Co., 420 N. laSalie SI., Chicago, III. 
Ametek, Inc.. Station Square Two. Paoli, Pa. 
U. S. Gauge, 746A Clymer Ave., Sellersville. Pa. 
Autocon Industries, Inc., 995 University, St Paul, Minn. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
BLH 8ectronics Inc .• 42 Fourth Ave., Waltham. Mass. 
Bailey Meter Company, Wickliffe, Ohio 
Barber·Colman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beckman InslrS., Inc., Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell & Howell Co., 1400 S. Shamrock St., Monrovia, Cal. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bendix Corp., Instruments & lHe Support Div., 

2734 Hickory Grove Rd., Davenport. Iowa 
Biocom Inc .• 5883 Blackwelder St, Culver City, Calif. 
Biotronics, Inc., 83B Butta St., Redding, Calif. 
Bourns, Inc .• Instrument Div., 6135 Magnolia, Riverside, Calif. 
Bristol Co., Box 1790, Wat!rbUry, Conn. 
Bytrex, Inc., 223 Crescent St., Walthem. Mass. 
C-E ElectroniCS, 363 W. Glenside Ave., Glenside, Pa. 
Celtic Industries, /nc., 14743 Oxnard St., Van Nuys, Calif. 
Charter laboratories Inc., 65 Brightside Ave., E. Northport, N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sis., Camden, N. J. 
Clark Efctrns. lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Collins, G. L Corp., 5875 Obispo Ave., long Beach, Calif. 
Columbia Research Labs., Inc., Maedade Blvd. & Bullens la., Woodlyn. Pa. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Datametrics, Inc., &7 Beaver St., Waltham, Mass. 
Daytronic Corp., 2875 Culver Ave., Kettaring, Ohio 
Decker Corp .• 101 Monument Rd., Bala Cynwyd. Pa. 
Dentronic~ Inc., 60 Oak St, Hackensack, N. J. 
Dynamic Precision Conlrols Corp., 449 E. Main St., Hagerstown, Ind. 
Dynisco, Div. Microdot Inc., 20 S. West Park. Westwood, Mass. 
Edison, T. A. Industries, Instr. Div., 36 lakeside Ave., W. Orange. N. J. 
Electro-Ceramics, Box 15096, Salt lake City, Utah 
Endevco, 801 S. Arroyo Pkwy., Pasadena, Calif. 
English Elec. Co., Lid., English Elec. House Strand, London, W.C. 2, Eng. 
Foxboro, Foxboro, Mass. 
General Transducer Co., 2961 Corvin Dr., Santa Clara, Calif. 
Genisco Technology, Inslr. Div., 1533 26th St., Santa Monica, CaIH. 
Globe Exploration Co., Inc., Box 12338, EI Paso, Tex. 
Hays Corp., Michigan City, Ind. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. 
Hidyne Inslr. & Engrg. Co., 911 Bragg Circle, Tullahoma, Tenn. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapol~, Min .. 
Honeywell, Inc., Induslrial Div., 1100 Virginia Dr., Ft Washington. Pa. 
Honeywell, Residenlial Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Kahl Scientific Instr. Corp., P. O. Box 1166, B Cajon, Calif. 
Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo. 
Kav/ico Elelms., Inc., 20869 Plummer St, Chatsworth, Calif. 
K.II, George, Lid., 48 Lesmill Rd., Don Mills, Onl., Can. 
Kistler Instramen! Co., 8967 Sheridan Dr .. Clarence, N. Y. 
Knapton Asso~, 11 Mulberry St, Nashua, N. H. 
Kulite Semiconductor Products, Inc., 1030 Hoyt Ave., Ridgefield, N. J. 
Linden labs. Inc., Box 920, State College, Pa. 
liDII Research Corp .. 60 Bridge St. Newton, Mass. 
lockheed Electronics Co., Roule 22, Watchung, N. J. 
MB Electronics, Box 1825, New Haven, Conn. 
MKS Instruments, Inc., 45 Middlesex Tpke .• Burlinlrton, Mass. 
Marathon Instruments Div., 9626 E. Beverly Rd., Pico Rivera, Cal. 
Massa Div., 280 Lincoln St., Hingham, Ma~ 
Mechanical Technology, Inc., 96B Albany.shaker Rd .• Latham, N. Y. 
Medistor Instrument Co., 4503 8th Ave. N.W., Seattle, Wash. 
Micro.strain, Inc., Spring City, Pa. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St, Phoen~, Ariz. 
Motorol. Instrumentalion & Control, Inc., Box 5409, Phoenix, Ariz. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
PCB Piezotronics, Inc., 3311 Walden Ave., Depew, N. Y. 
RC·95, Inc., 9 Easl 38th St., New York, N. Y. 
RdF Wesl,9371 Kramer Ave., Westminster, Calif. 
Ramsey Engineering Co., 707 N. Anaheim Blvd., Anaheim, Cain. 
Relco Products, Inc., 5594 E. lefferson Ave •• Denver, Colo. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid Ave., Anaheim. Cal. 
Robinson-Halpern Co" 5 Union Hill Rd., W. Conshohocken, Pa. 
Rosemount Engineering Co., 4900 West 78th St., Minneapolis. Minn. 
Seanivalve Inc., Box 20005, San Diego, Calif. 
Scientific Advances, Inc., 1400 Holly Ave., Columbus, Ohio 

. Servonic Dlv., 1644 Whittier Ave., Costa Mesa, Calif. 

TRANSDUCERS, STRAIN GAUGE 

Sigma Sys. Corp., 1703 Oak lawn Ave., Dallas, Tex. 
Sostman, H. E. & Co., 347 E. Lincoln Ave., Cranford, N. J. 
Sparton Southwest Inc., 9621 Coors Rd. N.W .. Albuquerque, N. M. 
Standard Controls, Ino., 2401 S. Bayview, Seattle, Wash. 
Strainsert Co., 24 Summit Grove Ave., Bryn Mawr, Pa. 
Taylor Inslr. Process Control Div .. 95 Ames SI., Rochester, N. Y. 
Teledyne Systems Co., 200 N. Aviation Blvd., EI Segundo, Calif. 
Texas Instruments Inc., Industrial Prods. Div., Box 66027, Houston. Tex. 
3M Co., 3M Cenler, St Paul, Minn. 
Trans-Sonics, Inc., Box 326, Lexington, Mass. 
Transducer Conlrols Corp., 737 N. Dodsworth, Covina, Calif. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove, Pa. 
Transducers, Inc., 11971 E. Rivera Rd .• Santa Fe Springs. Calif. 
Transidyne-Glmeral Corp.,462 Jackson Plaza, Ann Arbor, Mich. 
United Control Corporation, Redmond, Wash. 
Vacco Electronics, 103!!O Vacca SI., S. EI Monte, Cal. 
Vactric Control Equipment Ltd., Garth Rd., Morden. Surrey, England 
Validyne Engrg. Corp., 18819 Napa St., Northridge, Calif. 
Valpey.F~her Corp., 1015 First St., Holliston. Mass. 
Viatran Corp., 1720 Military Rd., Buffalo, N. Y. 
Waters Co., Div. Flo·Tronics, Inc., Box 529, Rochester, Minn. 
West Coast Resch. Corp., Box 25061, Los Angeles. Calif. 

'West Inslrument Corp., 3860 N. River Rd., Schiller Park, III. 
Whittaker Corp., 9229 Sunset BI., los Angeles. Calif, 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth. Cal. 
Wintriss Controls, 20 Vandam St., New York, N. Y. 

TRANSDUCERS. PROXIMITY 
D~io Samitronlcs, Inc., 1205 CbaSlfllke Ave. Columbus, Ohio.. p 1047 
Transducer Specialties, Inc .• Easton & Wyandotte Rds., Willow Grove. Pa. 

TRANSDUCERS, SONAR 
Tnoku MIl\llIIIIdI., LI1I., 13·10, 7-l:belll, BIIDCbu .. ku, Tmo. laoan 
Bendix, Electrodynamics Div., l1&p1l Sherman Way, N. Hollywood, Cal. 
Benmar Div., 3000 W. Warner Ave., Santa Ana, Calif. 
Benthos, Inc., Edgerton Dr., N. Falmouth, Mas~ 
Channel Inds., Inc., 839 Ward Dr., Santa Barbara, Calif. 
Empire Scientific Corp., Indl.lnstr. Div .• 1055 Stewart Ave., Garden City. N. Y. 
Gulton Inds. Inc., Research & Dev. Div., Metuchen, N. J. 
Inlernational Transducer Corp., Box 3385, Santa Barbara, Calif. 
Massa Div., 280 Lincoln St., Hingham, Mass. 
Raytheon Co., Government Marketing, 141 Spring St, Lexington. Mass. 
Research Mig. Corp., Box 6056, Sen Diego, Calil. 
Senders Assocs., Inc., Ocean Sys. Div., Simon St., Nashua, N. H. 
Straza Industries, 790 Greenfield Dr •. P.O. Box 666, EI Cajon. Calif. 
Westinghouse £Iec. Corp .• Defense Prods" Box 2278. Piltsbur2h. Pa. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave .• Chatsworth. Cal." 

TRANSDUCERS, SOUND VELOCITY 
Clatrol Clrcaits, Inc., 66 Tuttle Rd., Mldiletown, CDnn. 
Nipp.I ElII:. Haw York Inc, 2DO Part Ave., New York, N. Y. 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
Aperco Co" 1383 Luddington Rd., East Meadow, N. Y. 
Biotronics, Inc .• 838 Butta St., Redding, Calif. 
Bludworth Marine Div., 10 Adams St., Linden, N. J. 
Channellnds., Inc., 839 Ward Dr., Santa Barbara, Calif. 
Chesapeake Instr. Corp., Shadyside, Md. 
Collins, G. L. Corp., 5875 Obispo Ave., Long Beach. Calif. 
Electro-l:eramics, Box 15096, Salt lake City, Utah 
General Radio Company. 300 Baker Ave .• W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Globe Exploration Co., Inc., Box 12338, EI Paso, Tex. 
Gulton Industries, Inc., Instrumentation Div., Metuchen. N. J. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Kaman Nuclaar, 1700 Garden of the Gods Rd., Colorado Springs. Colo. 
Linden Labs. Inc., Box 920, State College. Pa. 
Ling E1ectrDllic~ 1515 S. Manchester Ave .. Anaheim. Calif. 
Mark Products, Inc., 3935 Fairhill Dr., Houston, Tex. 
Massa Div., 280 lincoln St., Hingham, Mass. 
Ramsey Engineering Co., 707 N, Anaheim Blvd., Anaheim. Calif. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 
Whittaker Corp., Instr. Sys. Div., 9601 Canoga Ave., Chatsworth, Cal. 

TRANSDUCERS. STRAIN GAUGE 
Cantrol Circuits, Inc., 66 Tutti. RI., Middletown, CaDI. 
HoneyweD Test 1IIsInrlllnb DIY. Box 5227, Denver. Coio. .,.. p 1403 
A.O.l.P., 23 PI. Jeanne d'Arc, Paris, France 
Automation Industries, Inc., Box 950, Boulder, Colo. 
Biocom Inc., 5883 Blackwelder St., Culver Cily. CaIH. 
C-E Electronics, 363 W. Glenside Ave .. Glenside, Pa. 
Clark Elctrns. lab., 1365 E. Edinger Ave., Santa Ana, Calif. 
Dentronics, Inc., 60 Oak St, Hackensack, N. J. 
Dillon, W. C. & Co., Inc., 14620·EP Keswick St. Van Nuys. Calif. 
Doric Scienlific Corp., 7969 Engineer Rd., San Diego, Calif. 
Oytro Corp •• 63 Tec St, Hicksville, N. Y. . 
Fairchild Controls, 423 National Ave., Mountain View, Calil. 
Geniseo Technology, Instr. Div., 1533 26th St., Santa Monica, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St. Culver City. Cal. 
Kell, George, Lid., 48 Lesmill Rd., Don Mill!, Ont, Can. 
Kistler Instrament Co., 8967 Sheridan Dr .. Clarence. N. Y. 
lelHlw Assocs., Inc .• 21820 Wyoming Ave., Oak Park, Mich. 
lockheed Electronics Co., 16811 EI Camino Real, Houston, Tex. 
MB Electronics, Box 1825, New Haven, Conn. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Micr~train, Inc., Spring City, Pa. 
Minnetech labs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Polyphase Instr. Co., 126 E. Fourth St, Bridgeport, Pa. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Scientific Advances, Inc., 1400 Holly Ave., Columbus, Ohio 
Servonle Div., 1644 Whittier Ave., Costa Mesa. Calif. 
Sigma 5ys. Corp., 1703 Dak lawn Ave., Dallas, Tex. 
Strainsert Co., 24 Summit Grove Ave., Bryn Mawr, Pa. 
Thwing-Albert Instr. Co., 10960 Dutton Rd., Philadelphia. Pa. 

eem/1969 303 



TRANSDUCERS. STRAIN GAUGE '(Cont'Hl 

Toledo'Scale Div., 5225 Telegraph Rd.; Toledo: Ohio 
Transducer Controls Corp.,"737 N. Dodsworth, Covina, Calif. 
Transidyn&Gloneral Corp., 462 Jackson Plaza, Ann Arbor, Mich. 
Triac E1ctm. Sys., Inc., 330 Glenwood Ave., BroOlilfield, N. J. 
Yiatran Corp., 1720 Military Rd., Buffalo"N. Y., 
Whltlaker Corp., 9229 Sunset BI., Los Ani!eles. Calif. 
Whitlaker Corp., Inslr. Sys. Div., 9601 CanoRll Ave., Chatsworth, cil. 
Wood, C. N. Mfg. Co., Rte. 332, E., Newtown, Pa. 

TRANSDUCERS. T~PERATURE 
Contral ClrCllts, Inc;, 88 Tuttle Rd., MIddletown. Conn. 
Central Prolls. ClIp. 4431 W. llilislan St, Cblcala, III ' p 2804 
COli CallflllY, Inc., 215 Park Are. s., NewYIrk, N. Y. .••••• p 2812 
BmwIIo. SUI.., 1lIe., 1653 EJmwtad An., Cranston, I. I. 
Fanm Controls, 225 Park AYe.,HIcksYBIe, II. Y. 
Harrellne., 1& fitch St.-East Narwalk, COlli. .••••.••••.•.. p, 2817 
Keystone Cl"llon Ca., nermillll DIY. StMaryi, Pa. 
Pennsylvania E1ectnnlcs TicllDolOU, Inc., 1397 Frey Rd., Pittsbll/lfl, PI. 

PbiJco/Ford CDr\I., C I nop Sts., '~IIIII.lphl .. Pi 
SllIIPson E1mric Co., 528\1 W. Kinzie SI., trlClll, III. 

p 2825 

Wallll1&blull E1ee. C.,., _Inslr. Div., PI .. a' Oranp SIs.. Newark. II. I. 
p 1552 

A & M Instrument, Inc., Community Dr., Great Neck, N. Y. 
AR.F. Products, Inc., Gardner Rd., Raton, N. M. 
Acromag, Ine., 30765 Wixom Rd., Wixom, Mich. 
Add~on Electric Co., Inc., 1iOl Bristol Rd., Mountainside, N. J. 

, A1pha·Monarch Corp., 10044 Monroe, Dalla~ TeL 
Amprobe Instrument, 630 Merrick Rd., Lynbrook, N. Y. 
Andonian Assocs. Inc., 26 Thayer Rd., Waltham, Mass. 
Atkins Technical, Inc., 100 Stangel & S. W. Archer Rd., Gainesville, Fla. 
BLH Electronics Inc., 42 Fourth Ave., Waltham, Mass. ' 
Bailey Meter Company, Wickliffe, Ohio 
Barber-Golman Co., Indl Insts Div., 1300 Rock St., Rockford, III. 
Beacon Elctrns., Inc., 121 Stanley Ave., Bellmawr, N. J. 
Beckman Instrs., Inc" Process Instrs. Div., 2500 Harbor Blvd., Fullerton, Cal. 

,- Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bell & Howell Co., 1400 S. Shamrock St, Monrovia, Cal. 
Bendix Corp" 'Instruments & ille Support Div., 

2734 Hickory Grove Rd., Davenbort Iowa 
Biotronlcs, Inc., 838 Butte St, Redding, Calif. 
Bristol Co., BOI1790, Waterbury, Conn. 
Brookline Instr. Co., Inc., 33 Virginia Rd" White Plains, N. Y. 
Burns EnJ!rg., Inc., 5301 Edina Indl. Blvd" Minneapolis, Minn, 
Charter Laboratories Inc., 65 Brightside Ave., E. Northpor~ N. Y. 
Clark Elctrns. Lab., 1365 E. Edinger Ave" Sante Ana, CallI. 
Climet Instruments Inc" 1240 Birchwood Dr., Sunnyvale, Calif. 
Conax Corporation, 2300 Walden Ave., Buffalo, N. Y. 
Consolidated Controls Corp" 12 Durant Ave" Bethel, Conn. 
oentronlcs, Inc., 60 oak St, Hackensack, N, J. 
Dynamic Precision Controls Corp., 449 E, Main St., Hagerstown, Ind. 
Edison, 1. A, Industries, Instr, Div., 36 lakeside Ave., W. Orange, N, J. 
Electric Thermometers, Inc., 10 Glover Ave" Norwal~ Conn. , 
English E1ec, Co., Ltd., Enll~ Elec. House Strand, London, w.e. 2, Eng. 
Exotic Materials, Inc., 2968 Randolph Ave" Costa, Mesa, Calif, 
Fischer & Porter Co., 115 Warminster Rd" Warminster, Pa. 
Foxboro, Foxboro, MaSs. 
General Transducer Co., 2961 Corvin Dr., Santa Clara, CaIH, 
Genisco Technology, Instr. DIY., 153326th St, Santa Monica, Calif. 
Hays Corp., Michigan City, Ind, ' 
Heat TechnolOlY Lab" Inc., 4308 Governor Dr. Huntsville. Ala. 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, Calif. ' 
Hidyne Instr. & Engrg. Co" 911 ,Bragg Circle, Tullahoma, Tenn. 
Hon8y:ilell, Inc" Aerospace & Del. Grp., 2701 4th Ave, S" Minneapolis, Mlnn, 
HoneYWell, Apparatus Cant. Div., 2701 Fourth Ave" S" Minneapolis. Minn. 
Honeywell, Residential Dlv., 2701 Fourth Ave" S,' Minneapolis, Minn. 
Hy-Cal engineering, 12105 Los Nietos Rd., Santa Fe Springs, CaIH. 
Infrared Inds., Inc" Box 989, Sante Barbara, Calif. ' 
Ircon liie., 207 Lawrencewood Ctr., Niles, III. 
Kahl Scientific Instr. Corp., P. 0, Box 1166, EI Cajon, Calif. 
Kulite Semiconductor Preducts, Inc., 1030 Hoyt Ave" Ridgefield, N. J. 
Lewis Engineering Co., 550 Spring St, Naugatuck, Conn. 
Marlin Mfg. Corp., 12404 Triskett Rd., Cleveland, Ohio 
Meterology ResearCh, Inc., 464 W. Woodbur) Rd" Altadena, CaIH. 
Micr~tiain, Inc., Spring City, Pa. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal, 

, Motorola, Inc" Control Sys: Div" 31111 North 56th St, Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., 80x 5409, Phoenix, Ariz. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Omega engineering, Inc., Box 4047, Stamford, Conn. 
Precision Systems DiY., 1183 Chasapeake Ave., Columbus, Ohio 
pyco, Inc., 604 E. Li~ln Hwy., Penndel, Pa, 
RDF Corp" 23 EII1l Ave" Hudson, N. H. . 
RdF We~ 9371 Kramer Ave., Wesbnlnster, Calif. 
Ranisey Engineering Co., 707 N, Anaheim Blvd., Anaheim, CaIH. 
Relco Prol(ucts, Inc" 5594 E. Jefferson Ave" Denver, Colo. 
Riverbank Labs., Dept of Engrg., P. O. Box 65, Geneva, III. 
Rosemount Engineering Co., 4900 West 78th St, Minneapolis, Minn. 
Sostman, H. E. & Co., 347 E.UncolnAve" Cranford, N. J. 
Sparton Corp., 2400 E, Ganson St., Jackson, Mich. 
T & T Controls Co" Inc., Box 171, Madia, Pa. ' 
Taylor Inslr, Process Control Div., 95 Ames St., Rochester, N, Y. 
Technology/Versatronics, Inc" 506 S. High St., Yellow Springs, Ohio 
Temtech, 2208 S. Wrlgh~ Santa Ana, Calif. 
Thermal Systems. Inc" 13920 S. Broadway, Los Angeles. Calif. 
Thermo Electric Co. Inc" 109 Fifth St, Saddle Brook, N. J. 
3M C~, 3M Center; St Paul, Minn. 
Tia Electric Co., 178-M Alexander St" Princeton. N. J. 
Trans-Sonics, Inc., Box 326, Lexington,Mass. 
Triac E1ctrn. Sys. Inc., 330 Glenwood Ave., Bloomfield, N, J. 
Tylan Corp" 4203 Spencer St, Torrance, Calif. . 
United Control Corporation" Redmoml, Wash. 
Valpey.fisher Corp., 1015 First St, Holtlston, Mass, 
Versitherm, Inc., 51 Toledo St, Farmingdale, N, Y. 
Waters Co."Div. Flo-Troni~ Inc., Box 529,Rochester; Minri. 
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" West Coast Resch. Corp" Box 25061, ,Los Angeles, Calif, 
West Instrument'Corp., 3860 N. River Rd., Schiller Park, III. 
Whittaker Corp., 9229 SunsetBI., bosAngele~ Calif. " 
Whittaker CDr\I., Inslr. SyS. Div. 9601 Canoga Ave., Chatsworth; Cal. 
Yellow Springs Instr, C~, Inc., P.O, Box,279, Yellow ,Springs, Ohio 

TRANSDUCERS. THERMOELECTRIC-SEE 
TRANSDUCERS. T~ERATURE 

TRANSDUCERS. TORQUE 
Aero Mechanisl1l, Inc., 7750 Burnell Ave., Van Nuys, Calif. 
B & F Instruments Inc., Cornwells Hgts., Pa. . 
BlII Electronics Inc., 42 Fourth Ave" Waltham; Mass. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bergen Labs., InC:, 60 Spruce St, PaterSon, N. I. ' 
8ytrex, Inc., 223 Crescent St., Waltham, Mass. 
C-E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
Chatmon, J. & Sons, 83-30 Kew Gardens Rd., Kew Gardens, N. Y. 
DaYtronic Corp., 2875 Culver Ave" Kettering, Ohio ' 
Decker Corp., 101 Monument Rd. Bala Cynwyd, Pa. 
Dixson, In~., Box 1449, Grand Junction, Colo, 
DynamiC Precision Controls Corp., 449 E. Main ,St" Hagerstown, Ind. 
Edison, T, A. Industries, Inslr. Div., 36 Lalleside Ave., W. Orange, N. J. 
english Elec. Co., Ltd., English E1ec. House Strand, London, W.C. 2, Eng. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Honeywell, Inc., Aerospace & Def. Grp., 2701 4th Ave. S" Minneapolis, Minn. 
HoneYWell, Apparatus Con!. Div., 2701 Fourth Ave., s., Minneapolis, Minn. 
Kavllco Elctrns., Inc" 20869 Plummer St, Chatsworth,Calif. 
Knapton AssOCI., 11 Mulberry St, Nashua, N. H. 
Larson Aero Development, Box 135, Concord, ,Calif, 
Lebow Assocs., Inc" 21820 Wyoming Ave" Oak Park, Mich. 
Measurement Systems, Inc., 523 West Ave., Norwalk, Conn. 
Mlcr.o-8ttain, Inc" Spring City, Pa. 
Minnetech Labs. Inc., 6140 Wayzata Blvd" MinneapOlis, Minn. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Servotronics, Inc., 3901 Union Rd" Buffalo, N, Y. 
Strainsert Co., 24 SummH Grove Ave,,'Bryn Mawr, Pa. 
Tensitron, Inc., Box l~pt. EEM, Harvard; Mass. 
Toledo Scale Div., 5225 Telegraph Rd., Toledo, Ohio 
Transducer Controls Corp., 737 N. Dodsworth,' Covina, Calif. 
Transducer Specialties, Inc., Easton & Wyandolle Rds., Willow Grove, Pa. 
Vibrac Corp" Alpha Industrial Park, Alpha Dr., Chelmsford, Mass. 
West Coast Resch. Corp., Box 25061, Los Angeles, CaIH, 

TRANSDUCERS. ULTRASONIC 
Clevite C~rp., PlezealectrJc. Diy., 232 Forbis Rd., Bedltrd, Obio 
Dl&ltat Jlnices DiY., 200 Michael Dr., SJosset II. Y. 
lIectnnlc RIsnrcII Alsoe. lac., 67 Said Park Rd., 'Cedlr Ime, N. J. 
Mmta Mfl; Co., HIIIGb, Kyato, lapan l 
Nlppen lIao. New Yolk Inc., 200 Park An. NnI Yark, N. Y. 
Stew lJIIl., Inc., 182 Barton Rf" Stew, Mass. 
Tollau Matella •• Ltd., 13-10. 7-Cb"'l,linza.ClluHil, Tlklt.laIal 
Automation Inds., In~, 1901 Bldg., Century City, Los Angeles. Calif. 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Automation Industries, Inc., Box 950, Boulder, Colo. 
Bendix Corp" Instruments & Life Support Div" 

2734 Hickory Grove Rd" Davenport Iowa 
Channellnds., Inc., 839 Ward Dr., Santa Barbara, Calif. 
Commander Labs., Inc., 1177 Santa Fe Ave., Escondido, Calif. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, EIll!. 
E. B. L Co" 78 Tolland St, R., E. Hartford, Conn. 
Erie Technological Products Inc., 644 W, 12th St, Erie. Pa. 
Euphonics Corp., Box 233, Guaynabo, Puerto Rico. 
Hughes Aircraft CO."Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Inlerlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
International Transducer Corp., Box 3385, Santa Barbara, Calif. 
Lewis Corp., Rte. 6, Woodbury, Conn. 
Linden Labs. Inc., Box 920, Slale College, Pa. 
Marcel Electro-Sollics, P.O. Bot 185, Burbank, Calif. 
Massa Div., 280 Lincoln St" Hingham, Mass. 
Mechanical Technology, Inc., 968 Albany-8haker Rd., Latham, N. y, 
Straza Industries, 790 Greenfield Dr •• P.O. Box 666, EI Cajon, Calif. 
Ultrasonic Appl. of Amer" Inc., 121 W, Sunrise Hwy" Lindenhurst, N, Y. 
Valpey-FlSher Corp. 1015 First SI., Holliston, Mass. 
Wheelabrator Corp., 1478 S. Byrkit St, Mishawaka, Ind, 

TRANSDUCERS. VIBRATION 
I & K Instllllellls, Inc. 5113 West 164111 St., Cleveland, Ohio.. P 1336 
o,tronfcs Co., lac., 48l1li Eftuswood Dr., Cllu.b~ Ohio 
Bealec" A T,ledyne Co., Dept 14, 3401 Shilo. Rd., Carland, TeL 
HeI.,.IU Test Inslrlllentl DIY .. lu 5227, DIllYII'. Cola. .••. p ,1403 
Matrix tnstrament Co., P.O, lox 36501, Hnulton, TIL 
RCA Efctrl. CallPanants, 415 Solltb 5tII St, Jlarrlson. N. J. 
Tohlku Matellods., LIf., 13-10. 7-C.o.a, Ginza-ChIO.Jw, TokYo. JIIID 
Ulbaltz-Dlckle Corp., 3000 Whitney A,e.,IIaIlllIll, Caon. ..•... p 1249 
Agac.flerritron, Inc., 1332 N. Henry St., Alexandria, Va. 
Allied E1ctrns. Ltd., 28 Upper Richmond Rd" London, S.W, 15, Eng. 
Amsiro Corp" 114 Clinton Rd., Fairfield, N. J. 
Aperco Co., 1383 Luddington Rd., East Meadow, N. Y. 

~ell & Howell Co" 360 Sierra Madre Villa, Pasadena, Calif. 
Bell & Howell Co., 1400 S, Shamrock St., Monrovia, Cal. 
Biocom Inc" 5653 Blackwelder St, Culver City, CaIH, 
Channel Inds., Inc., 839 Ward Dr., Santa Barbara, Calif, 
Columbia Research Labs., Inc" Macdade Blvd. '& Bullens La., Woodlyn, Pa. 
Commander Labs., Inc" 1177 Sants Fe Ave., escondido; Calif. 
Dawe Instruments, Ltd., Western Ave., Acton, London W3, EnJ!, 
Decker Corp. 101 MORleent Rd., Bala Cynwyd, Pa. 
Dynamic Precision Controls Corp., 449 E. Main St., Hagerstown, Ind, 
E. B. L Co., 78 Tolland St, R., E, Hartiord, Conn. 
Electro-Sonic Control, 1625 N. Main, Manteca, Cal. 
Endeveo, 801 S.Arroyo Pkwy., Pasadena, Calif. 
Fidelity Amplifier Co., 1633 N. Halsted St, Chicago, III. 
General Radio Company, 300 Baker Ave" W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. J. 
Gulton Inds., Inc., Instrum. DiY" 1644 Whittier Ave., Costa Mesa, Cal, 
H H Controls Co., Inc" 16 Frost St., Arlington, Mass. 
Indikon Co. Inc., 76 Coolidge Hill Rd., Watertown, Mass .. 
International Reiearc\1 & Dev. Corp., 6150 ,Huntiey Rd., Wbrthington, Ohio 

Kaman Nuclear, 1700 Garden of the Gods Rd., Colorado Springs, Colo: 
Kistler instrumlllt Co., 8967 Sheridan Dr" Clarlllce, N, Y. 
Larson Aero Development, Bex 135, Concord, Calif. 
Linden Labs. Inc" Box 920, State College, Pa. 
Ling Electronics, 1515 S. Manchester Ave., Anaheim. Calif. 
Lion Research Corp. 60 Bridge SI., Newton, Mass. 
Lockheed Electronics Co., Route 22, Watchung, N. J. 
MB Electroni~ Box 1825, New Haven, C,onn. 
Marathon Instruments DiY" 9626 E, Beve~y Rd., Pico Rivera, Cal. 
Mark Products, Inc" 3935 Fairhill Dr., Houston, Tex, 
Massa Div., 280 Lincoln st, Hingham, Mass. 
Nold, Walter Co., 24 Birch Rd.,Natick, Mass, 
Optron Corp., 50 Fitch St, New Haven, Conn. 
PCB PiezOtronics, Inc., 3311 Walden Ave., Depew, N; Y. 
Precision Systems Div., 1183 Chesapeake Ave" Columbus, Ohio 
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Sprengnether, W. F. Instr. Co., Inc" 4567 Swan St., st. Louis, Mo. 
Transducer Specialties. Inc., Easton\& WilIndolle Rds., Willow Grove, Pa. 
Wintriss Controls, 20 Vandam St., New York, N, Y. 

TRANSDUCERS. VOLT, WATT. CURRENT. 
VAl. POWER FACTOR. FREQUENCY 

American AerlSpac, Cont Inc., 129 Verdi St. Farmingdale, H. y, p 1012 
Bel~ F. W. fae., 1358 NlrIoII AYL, Calnllb~ Ohl. .......••• p 2839 
Falrcbll' Cantrols, 225 Park Ave. Hicksville, N. Y. 
Flipt Systems. Inc" 101 25, MlCilallesburr. PI. 
GeRtra! Electric Co., Elclii. Clm,. Sales Oper., 1 River Rd., Waneclady, N. Y. 
Instrumant Systems Corp. Mapatles DI,., 770 Park Ave. Huntillllou. N. Y. 

• p2~6 

Inlerllllillllililctiffer, 233 Kansas St, E1'll1In'o, CaiN. 
NanJa Mlcrewave Corp., Plialnview, N. Y. 
Ohie Semitl'lIIlcl, Ine., 12115 Chesapeake Ave., Cllum~us, Obill 

p 1047,2844 
Phlostroo Instr •• E1ctrn. Co. 151 Pasadena Ave., S. Pasannl, Calif. 
Pillnllr Mapellcslnc., 1745 Imley St, Sants Monica, CaIR. 
Ristraflinstr. DiY., GIMon IndL Inc. M.nicil3l Allport Manchester, H. H. 
Scientific Calumbus Inc., 1035 W. Third Ave., Collmb~ Ohla 

p 284~, 2843 
Voltron Products, Inc., 403 S. Raymond An., Pasadena, caJiI. .. p 1523 
Wacllneln;., 35 S. St Clak St, Dayttn, Obia •. . • • • • . • . • • • p 1528 
Westinghouse Eleo. Corp., ReJay~nstr. DiY., Pille & Orange SIs., Newark. H. L 

A & M instl1lme~' Inc., Community Dr., Great Neck, N. Y. 
Acromag, Inc., 30765 Wixom Rd., Wixom, Mich, 
Bristol Co., Box 1790, Waterbury, Conn. 

P 1552 

Engl~h Bec, Co., Ltd., English Elec, House Strand, London, W.C, 2, En", 
Esterline Angus Div., Esterline corp., Box 24000. Indianapolis, Ind. 
Halmar Electronics" Inc" 1544 W, Mound St" Columbus, Ohio 
Hammond Mfg. Co, Ltd., 394 Edinburgh Rd. N" Guelph, Ont. Can, 
Honeywell, Inc., Industrial Div" 1100 Virginia Dr., Ft. Washington, Pa. 
Noller Control Systems, In~, 150 E. Standard Ave., Richmond, Calif. 
Weston Instrs. DiY., Weston Instr. Inc., 614 Frelinghuysen, Ave" 

Newark; N. J. 

TRANSFORMERS. AUDIO 
ACDC Electronics Inc. 2979 Harlll Ontario St, Burbank, CaiN. 
ABC Prodlcts, 6405 Clllb~'ge St, Minneapolis, MIRI. P 2846,2847 
AIIstroo, Inc., 10214 N, Interrllliual Hwy. Austin, Tel. ' 
laarns, IIC" T~mpot 01,., 1200 Ca_ia AYe .. Riverside, Calft. 
lulova Watch Ca. Ine., Elctrn. DiY., Freq. Control Prodlcts, 

61·20 Woodside Aft., Woadlilla, II. Y. ' 
Cantrol Circuits, Inc., 88 Tuttle Rd.,.Middillowll, CIIIU. 
Douglas Micrewave Co., RaDl'llad PI., Mamaroneck, N. Y. 
ElgIn E1ectroni~ Inc., 2035 W. 12t11 St, Ba11318, Erla, Pa. .• p 1636, 
Flied Transformer Ca., Inc., 1,95 Weirlield St, Brook~n, N. Y. P 2856 
Gan~ TecbnoJolY Corp., Camponants/Genlstlln DiIS., 18435 Suana RiI" 

Compton, CaiN. • ................... \ .. .. .. .. .. .. . P 1290 
Hisanlc Inc., 248 II; Troo~ Olathe, Kans. 
KGS Elctrns., 2029 N, Lincoln Ave., PaS8lleu, cain. 
KIdde, Walllr & CI., Ine., 675 Main St; Bellllille, N. I. 
La.bda Electronics Corp., 515 IrDadhollaw Rd., MelYi.lle, N. Y.. • p 2861 
MagaaIIc CIrClft E1 •• ents Inc,,' 2455 A Gardin Rd., Mlnterey, Cal. p 2864 
Miclltran Co., Inc., 145 E. Mineola Ave. Valley Stream, N, Y. .., p 2866 
HWI., Inc. BOI455, TlllIon, N. I. .. ....... ': .......... :.. p 2868 ' 
Nesllaminy Transforller Co" EdlsonfurJoni Rd., Furlonl, Pa. 
NJlroaicl, Inc., CUJIIm Camfonants IIIu,- third An., A1pba, N. I. 

p 2870 
Peedees Electrical "'d •. , 1515 S. MlIIChester An., Anahelll, CaL 

p 2873,2875-2877 
lip Induslrles IIC., 125 Spencer PI., Mamaroneck, N. Y. 
Signal Transformer Co., Inc., 1 Junius St. Broalfyn, N. Y, 
Solid SIIIe E1ctriL Corp. 15321 Reyea St, SePllveda, Cal 
Steea, Incorperaled, 2240 East 3nJ st, Dayton, Ohia 
Sled" Transfonall C.,., 510 DrfUs An., 81'1Oliyn, II. Y. P 2890,2891 
Todd Elec. Co., Inc., 20 Harrisen Ava.,' Yankers, N. Y. ..•..... P 2897 
Tarnte~ Inc" 13402 s.~ 71 HIgmJ, lrandvlew, M~ • . . . • • . P 2898 
Tarwic. Electronics, Ine., RIa. 7D, Lakewoed, N. 1 
Unned Transformer CD., 150 Vlrlck St, Maw Yarfl. II. Y. . . . . . .. P 2900 
Virginia E/ectranfcs CI., Inc., 2!108 Telestar Ct, Falls Church, Va. 
Zarilt: ladL, Inc., 811477, Garmll, )nd, 
A. C. Electronics Co" 11766 W. Pico BlYd., Los Angeles, CaIH. 
Advenced Electrns. Inc., 1765 Silas Deane Hwy., Rockv Hill, Conn, 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
A1tec Lansing, 1515 S. Manchester Ave., Anaheim, CaIH. 
American Magnetics Corp" P.O, Box 8, Carterville, III. 
Astrolab, Inc., 4 McCandless St, Linden, N. J. 
Atlas Coil Inc., 63 .Main St. Ansonia, Conn. 
Ballaslran Corp., executive Blvd" Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Berkshire Transformer Corp., Rte. 341, Kent, Conn. 
8etter CoU& Transformer Corp., Goodland, Ind. 
Bourns, Inc., Box 1398, Romoland, Calif. ' 
Bullock Magnetics Corp., 2805 Matropolitan PI., Pomona, Calif. 
C B C Industries Inc" 2601 N. Howard St., Philadelphia, Pa.' 
CP Bectllinics, Inc., 2851 Southeastern Ave.; Columbus, Ind, 
Central Transformer Co., 850 W. Jec~n Blvd., ChicaRO, III. 
Coast Coil Co., 5333 W, Washington. Blvd., Los Angeles, Calif, 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Cycle Transformer Corp., 177 Main St, W, Orange, No J. ' 



Dav~, J. W. & Co., Box 35~13, Dallas, Tex. 
Dietz Design Inc., 100 Electronics Pkwy .. Belton, Mo. 
Dormeyer Inds., 341Uilwaukee Ave., ChicaRl), III. 
Dynaco, Inc., 3060 Jefferson st., Philadelphia, Pa. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Edko Elctrn~, Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic ElectroniCS, Inc., 2100 Zeno PI., Venice, Cain. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
£peo Products, Inc., Box 298, Wallkill, N. Y. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, DeLeon Springs, Fla. 
Forest EIIl:. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave .. Cincinnati, Ohio 
Fullmer ElectroniCS, Inc., 18125 Napa St., Northridge, Calif. 
Genaral Radio.Company, 300 Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding-Keystona Corp., 179 River st., Oneonta, N. Y. 
Goslin Elec. & MIg. Co., 2921 W. Olive St., Burbank, Calif; 
Gotham Audio Corp., 2 Wast 46th st., New York, N. Y. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Markin sts., Grand Haven, Mich. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Harder, D. C. Co., Inc., 2580 K St., San Diego, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Inductor Engr~, Inc .. 117 Schley Ave .. Lewe~ Del. 
Invertronics, Box 342, Pine Brook, N. J. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chicago, III. 
Jensen Mfg. Diy., 5655 W. 73 St, ChicaRl), III. 
Kessler, Frank Co., Inc., 41-45 47th St, Long Island City, N. Y. 
Light Electric Corp., 214 Lackewanna Ave., Newark, N. J. 
Mag·Con Engineering Co., 85 Richardson st., SE, St. Paul, Minn. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Merrimack Magnetics, 361 Aiken St, Lowell, Mass. 
Mid-West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
Mystic Transformers, Inc., 114 West St., Wilmington, Ma~ 
National Coil Co., Box 1040, Douglas, AriL 
New York Coil Co., 4IJ..48 Second Ave" Phoenixville, Pa. 
Oeco Corp., 712 S. E. Hawthorna Blvd., Portland, Ore. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
PCA Electronics, Inc., 16799 Schoenborn st., Sepulveda,Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Permofiux Corp., Box 6364, Glendale, Calif. 
Philmore Mfg. Co., Inc., 130<11 Jamaica Ave., Richmond Hill, N. Y. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pico Elctrns., Inc., 316 W. First St., Mt. Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex. 
Precision Elctrns. Co., 427 Plain st., Marshfield, Mass. 
Precision Electronics, Inc., 1 Di Tomes Ct., Amityville, N. Y. 
Precision, Inc., 3415 48 Ave. N., Minnaapol~, Minn. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototypa Transformer Corp., 545 N. Mington Ave., E. Orange, N. J. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Quam·Nichols Co., MarQuetle Rd. at Prairie Ave., Chicago. III. 
Queensboro Transformer & Mach. Corp., 115-2515 Ave .. Collel!t! pt, N. Y. 
Rae Co., Inc., 3725 East 13th St, Indianapolis, Ind. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St, Lexinlrton, Mass. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys, Cain. 
Rohda & Schwall Sales Co., III Lexington Ave., Passaic, N. J. 
SKG Associatas, Inc., 206 Eustis st., Boston, Mas~ 
SNC Mfg. Co., Inc., 80x 470, Oshkosh, Wisc. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Sartron, Inc., 114 N. Main St, Newberg, Ore. 
Skyway Magnetics, 637 Isis Ave., Inglewood, Calif. 
SpaIron, Inc., 715 S. Raymond Ave., Alhambra. Calif. 
stencor. Essex Infl .. Inc .. 3501 W. Addison St. ChicaRO. III. 
stendard Winding Co., 44-62 Johnes St, Newburgh, N. Y. 
Sylvania Ligbting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. BOK 365, Littleton, Mass. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Tele Coil Co., Inc., 2733 Saunders St, Camden, N. J. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Transformer Mfr~, Inc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Torolll Coil Winding, Inc., 1190 Grove St., Irvinlrton, N. J. 
Utah Electronics, 1124 E. Franklin St, Huntington, Ind. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Weston-Magnetic~ 14617 Keswick Ave., Van Nuys, Calif. 
Wlntron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
Y. T. & T. Corp., BOK 306, Roslyn Hgts., N. Y. 

TRANSFORMERS. AUTOTRANSFORMER 
ACDC Electralios Inc., 2979 North Ontario St, Burflank, Calff. 
ABC Pl'lllacts, 8405 Cambrillp St, MilnllPal1s, IIlnn. 
Abbott Translstllr lillI, Inc., 5200 W. Jeffers,n BI,d., Los Angelas, CaIH. 
Acme Bectric Carp., 28 WIIIr St., Culla, N. Y. 
Arnold IIqnetics Carp., 11294 Playa Ct, Calver City, Cal. 
Astra-lIetrlX Carp., 125 W. Prlllldllcia An., Bilrfllall, Calif. 
Alstnn, Inc. 10214 H, Interregional Hwy. Austla, TeL 
Basler Electric CII., BOI 289, Hiahllnd.HL ................ p 2853 
Dale Elactmlcs, Sim DiY. IIDI 180. Yallltlon. S. D. ..•••. p 731,732 
Del Beclnlnla CtIJ., 250 l Sandfanl BItd. lit Vemen, N. Y. 
DDUJIas Microwave Ca., Rallraad PI., llamarenecll, N. Y. 
EIaIn Elactro.ics, Inc., 2035 W. 12th St, Box 1318, Erie, PI. 
Free~ Traa_er Co., lilt., 1795 WUfield St, Bruilyn, N. Y. 
Gates Electronic Co., Int., 256 VIII HI$I AIt-, Bnar, N. Y. 
&eaenI Electric Co., EIcIm. CIII,. Salls O,er.l Rf'IIr Rd., SeIIa.df, N. Y. 
&anisco TedlnlDIJ CDIJ., CIII,lnenIs/GanistraR DI~, 18435 SUsana Rd.. 

Ctmpton, CallI. .. ........... :.......... .......... p 1290 

H , H ToraldlllYlldinc CI. 1410 COrdIn Rd., helld, Ohio 
Hlsonlc Inc., 248 H. Treos!, Olathe, lans. 
IIGS Elctrns., 2029 N. Lilcaln Ave., Pasadenl, Calil. 
Kapco Inc., 131·31 SInIard Ava. Flushinr. N. Y. •. p 1972.1973,2006 
Kidda, Walter & CI., Inc., 875 Main St, Billevile, N. J. 
lIicrotran Co. Inc., 145 E. 1I1111G11 Ave. Valley Stroll, N. Y. 
NW\, lie., 101465. Trellan. N. I-
HDrIII Elictric Ca. Ellctranetlcs Div •. 553 S. IIarkat St. Glliln. Ohio 
lIJIranlcs, Inc., Culilm ComplDllts GroJQI, Third An., Alphl, N. I. 
Ohllite lIanlfaclurlng Co. 3635 Haward St, tiie, 01. 
'"rlISS EllCIrical PI'IIIL, 1515 S. lIaacllester Ave., Alabllln, Cal. 

p 2876 
Puchellnstra., Inc., Cllle CDrlllad. Park, BOI 847, Ca,e Carll, Fla. 

p 2878 
PIeIDi" lac., 220 Balian Rd., III. Billerica, lIaL 
Slpal Transformer CL, Inc., 1 Junius St, ""oklyn, N. Y. p 2885.2886 
Sola Electric Dir., 1717 BlsSI Rd., Elk Grove Villap, ilL 
Splrna RiIII·VDltm ElCImL CDIJ .. 1930 Adae A¥t •• BrlnL N. Y. 

. StaCl, Incorporated, 2240 East 3nI St, DaJ!In. O~1o ••.•.. : p 2893 
Sterlillg Transfomll Carp., 510 Driw Ave., BraDldyn, N. Y. 
Tud Elee. CI., 1nc.,'20 Harrlsan Are .. Yankars. N. Y. ........ p 2897 
Tarwlco Electronics, IIC. HIe. 70, Lakewood, N. J. 
Uabd Translarmer Ca., 150 V.rlck St, Haw Yllk, N. Y. 
larfrlglllls., IIC., 10477, Carme~ Iii 
A C Transtormer Corp., 89 Madison St., Newark, N. J. 
Allis-Chalmers, Box 512, Milwaukee, Will:. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
AUas Coil Inc., 63 Main st., Ansonia, Conn. 
Atlas Sound Div., 10 Pomeroy Rd., Parsippany, N. J. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale. Calif. 
Berkshire Transformer Corp., Rte. 341, Ken~ Conn. 
Betler Coil & Transformer Corp., Goodland, Ind. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona. Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa, 
CP ElectroniCS, Inc., 2851 Southeastern Ave., Columbus, Ind. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Cain. 
Carson Mfg. Co., Inc., 2426 East 55 St, Indianapolis. Ind. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago. III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd .. Los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Colfins Radio Co., Dallas, Texas 
Continental X·Ray Corp., 1536 Clybourn Ave., Chicago, III. 
Cycle Transformer Corp., 177 Main St, W. Orange, N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton. Mo. 
Diversified Power Co., Inc., 15223 GreYiliea Ave., Lawndale. Calif. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Eastern Spacialty Co., 3619 N. Eight St., Philadelphia, Pa. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Devices, Inc:, Box 78, North Ridgeville, Ohio 
Elnetic Electronics, Inc., 2100 leno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Cann. 
English Elee. Co., Ltd., English Elec. House strand, london, W.C. 2, Eng. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, DeLeon Springs; Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave .. CinCinnati, Dhio 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St, Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive st., Burbank, Calif. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Translarmers, Inc., Beechtree & Marion sts., Grand Haven, Mich. 
Hammond MIg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Onto Can. 
Hughey & PhHiips, Inc., 3050 N. California St., Burbank, Calif. 
Hyperion In~ Corp., 134 Coolidge Ave., Watertown, Mass. 
Invertronics, Box 342, Pine Brook, N. J. . 
Jefferson Electric Co., 25th & Madison St., Bellwood. III. 
Jensen Mfg. Div., 5655 W. 73 St, Chicago, III. 
Lee Elec., Inc., 309-51st st., W. New York; N. J. 
Light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Mag.con Engineering Co., 85 Richardson SI., S.E., st. Paui. Minn. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Merrimack Magnetics, 361 Aiken st., Lowell, Mass. 
Microdot llagnetics, Inc., 5960 Bowcroft St., Los Angeles. Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St, Chicago, III. 
Model Rectifier Corp., 5300 21st Ave., Brooklyn, N. Y. 
Model Rectifier Corp., MRC Elctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Mystic Transformers, Inc., 114 West st., Wilmington. Mass. 
New York Coil Co., 4IJ..48 Second Ava .. Phoenixville. PI. 
North Electric Co. 553 S. Market St, Galion, Ohio 
Oeco Corp., 712 S. ~ Hawthorne Blvd., Portland, Ore. 
Osborna Transformer Corp., 3834 Mitchell Ave., Detroit, Mich. 
Pacific Assemblers Co.! Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Mad~n, PhoeniK, Ariz. 
Pico Elctrns., Inc., 316 W. First St., Mt. Vernon, N. Y. 
Polygon Services ltd., 50 Northline Rd., Toronto, Dnt, Can. 
Precision Elctrns. Co., 427 Plain st .. Marshfield, Ma~ 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Oranl!t!, N. J. 
Queensboro Transformer & Mach. Corp .• 115-2515 Ave., College Pt.. N. Y. 
Radkl Enginaering Labs., 29-01 Borden Ave., Long Island City, N. Y. 
Rae Co., Inc., 3725 East 13th St., Indianapolis, Ind. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St, Lexington. Mass. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mf~ Co .. Inc., Box 470, Oshkosh, Wisc. 
Sertron, Inc., 114 N. Main St, Newberg, Ore. 
Skyway Magnetics, 637 Isis Ave.; Inglewood, Calif. 
$petron, Inc.. 715 S. Raymond Ave .• Alhambra. Calif. 

TRANSFORMERS. BRIDGING 

stencor, Essex Infl., Inc., 3501 W. Add~n st., Chicago, III. 
Sylvania Ughting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. Box 365, Littleton, Mass. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Torelco Inc., Box lOS, 51 Smith St., Irvington, N. J. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., ChicaRl), III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div., 3~ N. Briant st., Huntington, Ind. 
Universal Toroill Coil Winding, Inc., 1190 Grove St, Irvington, N. J. 
Utrad Corp., 305 N. Briant St, Huntington, Ind. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
Y.1. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

TRANSFORMERS. BIAS 
ACDC Electronics Inc., 2979 IIIrth Ollllno St, Burbank, Calif. 
ADC Pl'lllucts, B405 Clmbrldge St, IIlnne..,oIil, lIinn. 
Abbitt Transistor Labs, Inc., 5200 W. Jeffersoa N, los A_s, Car~. 

p 2848,2852 
Del Eleclnlnles Corp., 250 E. Sandford Blvd. Mt Vern an, II. Y. 
Daaglas M10r01l8YI Co., Ral/raadPl., Mlm.renlCk, N. Y. 
Freed TrallSformer Co., Inc., 1795 Weirfie" St, Bruklyn, N. Y. 
Killda, Walter & Co., Inc., 675 lIain St, BelillDIe, N. J. 
Mlcmran Co., Inc., 145 E. lIineala Ave., Valley Stream, N. Y. 
Neshaminy TraalflllDer CII., Edlsan·Furtong RIl, Fllllalll, Pa. 
Nortranles Co. Inc., 8101 10th Ave. H., Minneapolis. linn. .. p 557-560 
Nytrolics, Inc., Custom ClIDpa.etts GrBlP, Third AII-, AI,hl, N. I. 
SilJllll Transformer Co., Inc., 1 Jalius St, 8l1oilyn, N. Y. 
Sterlilil Transformer Corp., 510 Drias An., IlDIklYn, N. Y. 
Torwico Electranlos, Inc .. HIe. 70, LakaWlod, N. J. 
Unibd Transformer Co.,' 150 Varicll St, New Yart. N. Y. p 2900 
Villi Inc., 160/1 Dalas Hirth Pkwy., Plano, Tex. 
larinl Inds. Inc. 101477, Carmel, Ind. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Aflas Coil Inc., 63 Main st., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Berkshire Transformer Corp., Rle. 341, Kent, Conn. 
Bourns, Inc., Box 1398, RomOland, Calif. 
Bullock MagnetiCS Corp., 2805 Metropolitan PI., Pomona, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd .. Chicago, III. 
Coast Coli Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Coil Co. of'Am,rica, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dallas, Texas 
Cycle Transformer Corp., 177 Main St, W. Orange, N. J. 
Diversified Power Co., Inc., 15223 ,Grevillea Ave., Lowndale, Calif. 
Edko Elctrns., Inc., 397 Bedford Ave" Brooklyn, N. Y. 
Electra-Winders Co., Inc., 854 W. Front street, Covina, Calif. , 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Energy Dynamics Corp., 63 Main SI., Ansonia, Conn. 
Epco Products, Inc., Box 29j1, Wallkill, N. Y. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. 1. 
Florida Transformer Co., BoK 518, Deleon Springs, Fla. 
Forest Elec. Co., IDOl North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati, Ohio 
Fullmer Electronlcs".Inc .• 18125 Napa St, Northridge, Calif. 
Geo Space Corp., ",,03 "Ienmont Dr., Houston, Texas 
Goslin Elee. & MIg. Co., 2921 W. Olive St, Burbank, Calif. 
Hammond MIg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont Can. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Invertronics, Box 342, Pine Brook, N. J. 
Light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Mag-Con Engineering Co., 85 Richardson St., S.E., SI. Paul, Minn. 
Magnedyne, Inc., 5580 EI Camino Real, Cansbad, Calif. 
Merit Coil & Transformer Corp., 2040 Sharman st., Hollywood, Fla. 
Merrimack Magnetics, 361 Aiken st., Lowell, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles, Calil. 
Mystic Transformers, Inc., 114 West St, Wilmington, Mass. 
New York Coil Co., 4IJ..48 Second Ave., Phoenixville, Pa. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Mad~n, Phoenix, Ariz. 
Pico Eiclms., Inc., 316 W. ·Jirst st., Mt Vernon, N. Y.' 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrn~ Co., 427 Plain St., Marshfield, Mass. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Raytheon Co., Microwave & Power iube DiY., 141 Spring St., Lexington, Mass. 
SNC MIg. Co., Inc., Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra. Calif. 
stencor, Essex Infl., Inc., 3501 W. Addison St, ChicaRO, III. 
Sylvan~ Lighting Prods., Sylvania Elecfric Prods., Inc., Danvers, Mass. 
TOC ON., P.O. Box 365, Littleton, Mass. 
TRW ElectroniCS, 1100 Glendon Ave., los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Transformer Mlrs., Inc., 7051 W. Wilson AYe., ChicaRl), III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Universal Toroill Coil Winding, Inc., 1190 Grove St., Irvington, N. J. 
Utrad Corp., 305 N. Briant St, Huntington, Ind. 
Wintron Co., Inc., 9759 Rush St, S. EI Monte, Cain. 

TRANSFORMERs. BRIDGING 
ABC Products, 1485 Cambrlilp St, Mimapilis. IIlnn. 
Astrasystems, Inc. 8 Hmda Dr. Hell Hyde Park, N. Y. •...... p 1328 
DOOJIas MiClOlllve Co., RaIlroad PI., Mammneck, N. Y. 
DllInm £q!nlerllclllls, Inc., 1233 North All. Plainfield, N. I. 
Filled TraRslarmer CI., Ine., 1795 Weirflald st. Breokly!!, H. Y. 
II_lea Inc., BRlchllr Ct.. E. IIIrt1rpert, N. Y. ............ p 2865 
M"lCIatra. Co. Inc., 145 E. Millaia Ave., Yalley Strelm, R. Y. 
Harth AUaatic Indllsfrles IIC., 20D TermiDal Dr., Plaimln, N. Y. 
HIIIII HUls Electronics Inc., Ai_liar PI. Glea em. N. Y. 
fIJtrollcs, Inc., CaSilm CampDllenlS Braap, Third An., Alpn, H. I. 
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TRANSFORMERS. BRIDGING (Cont'dl 

Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal; 
p 2876 

Signal Transformer Co., Inc., 1 Junius St, Brooklyn, N. Y. . . . . . p 2886 
Sterillig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Torwlco tleetronics, Inc., Rte. 10, ~akewood, N. J. 
United Transformer Co., 150 Varlek St, New York, N. Y. ...... p 2900 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Zaring Inds., Inc., Box 411, Carmel, Ind. 
Altee Lansing, 1515 S. Manchester Ave., Anaheim, Cal~. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Bourns, Inc., Box 1398, RomOland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., los Angeles, Calif. 
Coil Co. of America, In~, 221 Washington St., Northvale, N. J. 
Collins Radio Co., Oallas, Texas 
Dietz Oesign Inc., 100 Electronics Pkwy., Belton, Mo. 
Diversified Power Co., Inc., 15223 Grevillea Ave., Lawndale, Calif. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electronic Oevices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., ,460 Totowa Ave., Paterson, N. J. 
Energy Oynamics Corp" ,63 Main St., Ansonia, Conn. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
florida Transformer Co., Box 518, Oeleon Springs, fla. 
forest EI,c. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati; ,Ohio 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Geo Space Corp., 5803 GI,enmont Dr., Houston, Texas 
Goslin Elec, & Mfg. Co., 2921 W, Olive St., Burbank, Calif. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Dnt. Can. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Inductor Engrg" Inc., 117 Schley Ave., lewes, Del. 
Invertronics, Box 342, Pine Brook, N. J. 
Microdot Magnetics, Inc., 5960 Bowcrolt St, los Angeles, Calif. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 4SD Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co" 1818 E. Madison, Phoenix, Ariz. 
Pico ~ctrns., Inc., 316 W. First St., Mt. Vernon, N, Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co" 427 Plain St., Marshfield, Mass. 
Prototype Transformer Corp" 545 N. Arlington Ave., E. Drange"N. J. 
Raytheon Co., Microwave & Power Tube Div" 141 Spring St., lexington, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise, 
Sartron, Inc., 114 N. Main St., Newberg, Or •. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Stsncor, Essex Int'!., Inc., 3501 W. Addison St., Chicago, III. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Todd Electric Co., Inc., .20 Harrison Ave" Yonkers, N. Y. 
Transformer Mfrs., Inc" 7051 W, Wilson Ave" Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 

TRANSFORMERS. CHOPPER 
Freed Transformer Co., Inc., 1195 Weirfield st., Brooklyn, N. Y. 
Hisonic Inc., 249 N. Troost, Olathe, Kans. 
Microtran Co., Inc., 145 E. Mineol. Ave., Valley Stream, N. Y.. p 2866 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlong, P •• 
Solid State Elctrn. Corp., 15321 Rayen St, Sepulveda, Cal. 
Sterlilig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Stevens-Arnold, Inc., 7 Elkins st., S. Boston, Mass. . . . . . . . . P 2921 
Torwico Electronics, Inc., Rle. 70, LakeWOOd, N. J. 
United Transformer Co., 150 Varick St, New York, N. Y ... , p 2900 
Yaro Inc., 1600 Dallas North Pkwy., PI.qo, Tex. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63IMain St., Ansonia, Conn. 
Bourns, Inc., Box 1398, Romoland, Calif. 
C B C Industries Inc" 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Collins Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Dietz Design Inc" 100 Electronics Pkwy., Belton, Mo. 
Edko Elctms., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electro Windings & Components"lnc" 725 Federal Ave., Kenilworth, N. J. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Energy Dynamics Corp" 63 Mai~ St., Ansonia, Carin. 
Era Electric Corp., 67 Sand Park Rd" Cedar Grove, N. J. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Goslin Elec, & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N" Guelph, Ont. Can. 
Hyperion Inds. Corp., 134 Coolidge Ave., Watertown, Mass. 
Inductor Engrg., Inc., 117 Schley Ave., lewes, Del. ' 
James Electronics Inc., 4050 N. Rockwell St., Chicago, III. 
Oeco Corp., 712 S. E. Hawthorne Blvd" Portland, Ore. 
Pica ~ctrns" Inc., 316 W. First St., Mt. Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Prototype Transformer Corp" 545 N. Arlington Ave" E. Orange, N. J. 
Rae Co" Inc., 3725 East 13th St., Indianapolis, Ind, 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Raytheon Co, ,Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mfg. Co.,. Inc" Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St., NeWberg, Ore. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave" Yonkers, N. Y. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago, III. 
Triad Distributor Div., 305 N .. Briant St.; Huntington,lnd. 
Utrad Corp" 305 N. Briant St, Huntington, Ind. 
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TRANSFORMERS. CONST.ANT VOLTAGE 
ADC Products, 6405 Cambridge St, MinneaJlOlis, Minn, 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
Aeme Eleetric Corp., 28 Water St.,Cuba, N.Y. ............. p '2845 
Astro·Metrix Corp., 125 W.Providencia Ave., Burbank, Calif. 
Elasco, Inc., 5 Nortir«ood Rd" Bloomfield, Conn. -
Elgin Electronics, Inc., 2035 W. 121h St., Box 1318, Erie, Pa. 
Freed Transformer Co."lnc., 1195 Weirfield St, Brooklyn, N. Y. 
Senlral Electric Co., Elctrn. Camp. Sales Oper., 1 Rim Rd., Schenectady, N. Y. 
Genisco TechnololY Corp., Components/Gen~tron DiYs., 18435 Susana Rd .. 

Compton, Calif. . ....... ; ........... ,............. P 1290 
Kepco Inc.; 131·38 Sanford Ave., Flushing, N. Y. p 1995 
Lambda Electronics Corp., 515 Broadhollow Rd., Melville, N. Y. • . p 2861 
Microiran Co., Inc., 145 E. Mineola Ave., Valley Siream, N. Y. 
Neshaminy Transformer Co., Edison·Fu~ong Rd., Furlong, Pa. '" p 2867 
North Eleotric Co .. Electronetics DiY., 553 S. Market St .. Galion, Ohio· 
Nytronics, Inc., Custom Components Group, Third Ave., Alpha, N. J. 
Signal Transformer Co., Inc., 1 Junius St, Brooklyn, N. Y. p 2887, 288B 
Sola ElectrJc Div., 1711 Busse Rd., Elk Grove Village, lII. ...... p 2B79' 
sterlmg Transformer Corp., 510 DrlKlts Ave., Brooklyn, N,Y. 
Stevens·Arnold, Inc., 7 Elkins St, S. BaSion, Mass. 
OnRed Transformer Co., 150 Varick St., New York, H. Y, 
Varo Inc., 1600 Dallas .North Pkwy., Plano, Tex. 
Wanlass Electric Co., Industrial Prod~ Div., 154O.E Edinrer, Santa Ana, Calif. 
Wanlass Electric Co., 2175 S. Grand Ave., Santa Ana. Calif. 
Ward leonanl, 31 Soulh St., Mount Vernon, N. Y. 
American Magnetics Corp., P,O, Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn, 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Bourns, Inc., Box 1398, Romoland,.Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co.,B50 W. Jackson Blvd., ChicaRo, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Cycle Transformer Corp., 177 Main St., W. Orange, N. 1 
Davis, J. W, & Co" Box 35313, Dallas, Tex. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Era Electric Corp., 67 Sand Park Rd., Cedar'Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave" Venice, Calif. 
Florida Transformer Co" Box 518, Deleon Springs, Fla. 
Forest Elee. Co" 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Golerain Ave., Cincinnati, Ohio 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp" 179 River St., Oneonta, N. Y. 
Goslin Elec. & Mfg, Co., 2921 W. Olive St., Burbank, Calif. 
Invertronics, Box 342, Pine Brook, N. J. 
light Electric Corp" 214 Lackawanna Ave" Newark, N. J. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
Maxwell Labs., Inc" 9244 Balboa Ave., San Diego, Calif. ' 
Merit Coil & Transformer Corp., 2040 ShermanSt., Hollywood, Fla, 
Merrimack Magnetics, 361 Aiken St., lowell, Mass. . 
Microdot Magnetics, Inc., 5960 Bowcrolt St, los Angeles, Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
Nalional Coil Co., Box 1040, Douglas, Ariz. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr, #524, Newport Beach, Cal. 
Permavolt Transformers, Inc., 1901 S. Lafayette St., S. Bend, Ind. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Queensboro Transformer & Mach. Corp., 115-25 15 Ave., College Pt., N, Y. 
Ratelco, Inc., 610 Pontius Ave., N., Seattle, Wash. 
SKG ASSOCiates, Inc., 206 EustisSt., Boston, Mass. 
SNC Mfg. Co" Inc" Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Standard Winding Co., 44-62 Johnes St., Newburgh, N. Y. 
Sylvania lighting Prods" Sylvania Electric Prods., Inc., Oanvers, Mass. 
TOC Div" P.O. Box 365, littleton, Mass. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. V. 
Transformer Technicians, Inc" 4447 W. Armitage Ave" Chicago, III. 
Triad Distributor Div" 305 N. Briant St., Huntington, Ind. 
Utah Electronics, 1124 E. Franklin St., Huntington, Ind. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Tex. \ 
Weston Instrs. Div" Weston Instr. Inc" 614 Frelinghuysen Ave., 

Newark, N. J, 

TRANSFORMERS. CONTROL 
ACOC Electronics Inc., 2979 Marth Ontario St, Burbank, Calif. 
AOC Products, 8405 Cambridge St, Minneapolis, Minn. 
Acme Electric Corp., 28 Water St., Cuba, .N. Y. ..........•.. p 2845 
Astro-Metrix Corp., 125 W. Provideneia Ave., Burbank, Calif. 
Basler Electric Co., Box 269, Highland, iii ..... '............ P 2B53 
Clifton DiY., Marple at Broadway, Clifton Hghls., Pa. 
Data Device Corp., Dept. 17, 100 Tech St., HickSVille, N. Y. P 776,2665 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
ElgIn Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N. Y. p 2856 
General Electric Co., Elctrn. Ctlmp. Sales Oper., 1 River Rd., Schenectady, H. Y. 

p 2858,2859 
GeniICo TechnololY Corp., Componenls/Genistron Divs., 18435 Susana Rd., 

Complon, Calif. 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. . ..... ,. . . • p 1995 
Magnetic Circuft Elements Inc., 2455 A Garden Rd., Monterey, Cal. P 2862 
Microtran Co., Inc., 145E. Mineola Ave., Valley Stream, N. Y •.. , P 2866 
North Electric Co .. Electro~etics DiY., 553 S. Market St .. Galion. Ohio 
Peschellnstrs., Inc., Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 

p 2878 
Signal Transformer Co., Inc., 1 Junius St., Brooklyn, N. Y. 

P 2880, 28B2, 2887, 28B8 
Sterlilig Transformer Corp., 510 Driggs Ave., Breoklyn, N. Y. P 2890,2891 
Todd Elec. Co., Inc., 20 Harrison Ave., Yonkers, N. Y. ........ P 2897 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico ElectroniCS, Inc., Rte. 70, Lakewood, N. J. 
Unfted Transformer Co., 150 VarickSt., Hew York, N. Y. 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. .. , P 2139 
Vernitron Corp., 59 Central Ave., FarminEdale, N. Y. P 2686 
Ward Leonanl, 31 Soulh 51;, Mount Vernon, N, y~ 

Westinghouse Elec. Corp., Compo " fIlaterials, 3 Gateway Ctr., PitlllJuFl!h, Pa. 
Zaring Inds., Inc., Box 477, Carmel,lnd, ... ; . . . . . . . . . . . . . . . P 2901 
Aitec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnetics Corp" P.O. Box 8, Carterville, III. 
Atlas Coilln~, 63 Main St., Ansonia, Conn.! 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Belter Coil & Transformer Corp., Goodland, Ind. 
Bourns, Inc" Box 1398, Romoland, Calif. 
Bullock Magnetics Corp" 2805 Metropolitan PI., Pomona, Cali!. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics, Inc" 2851 Southeastern Ave., Columbus, Ind. 
Caig Laboratories, Inc" 155 Sullivan la., Westbury, N. Y. 
Cal·Power Corp., 140 Kansas St., EI SeRundo, Cali!. 
Carson Mfg. Co., Inc" 2426 East 55St., Indianapolis, Ind. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III; 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, Iii. 
Coast Coil Co" 5333 W. Washington Blvd., los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Dano Electric Co.; Main St, Winsted, Conn. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Cali!. 
Dormeyer Inds" 3418 Milwaukee Ave., Chicago, III. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N, Y. 
Electro-Winders Co., Inc., 854 W. Front Stree~ Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Electronic Devices, Inc" Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp" 63 Main St., Ansonia, Conn. 
Epco Products, Inc., Box 298, Wallkill, N. V. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elee, Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati, Ohio 
Furnas Electric Co., 1197 McKee St., Batavia, III. 
Geo Space Corp., 5803 Glenmont Dr" Houston, Texas 
Gladding·Keyslone Corp., 179 River St, Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion Sts., Grand Haven, Mich, 
HJS Engineering Co" Box 96, Park Ridge, III. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Honeywell, Residential Div., 2701 Fourth Ave., S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp" Centinela Ave. & Teale St, Cu~er City, Cal. 
Hyperion Inds, Corp., 134 Coolidge Ave., Watertown, Mass, 
Invertronics, Box 342, Pine Brook, N. J. 
J B Elctrn, Transformers Inc., 2310 Armitage Ave., Chicago, III. 
Jefferson Electric Co., 25th & Madison St., Bellwood. III. 
light Electric Corp" 214 lackawanna Ave., Newark, N. J. 
Mag.con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
McCarron Electric Co" 721 Monterey Pass Rd., Monterey Park, Calif. 
Merit Coil & Transformer Corp., 2040 Sherman St, Hollywood, Fla, 
Merrimack Magnetics, 361 Aiken St., lowell, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. . 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles·, Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
National Coil Co" Box 1040, Douglas, Ariz. 
New York Coil Co., 4048 Second Ave" Phoenixville, Pa. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Deco Corp" 712 S. E. Hawthorne Blvd., Portland, Ore. 
Osborne Transformer Corp., 3834 Mitchell Ave., Detroit, Mich. 
Pacific Assemblers Co., Inc., 450 Campu, Dr. #524, NeWport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif, 
Rae Co., Inc" 3725 East 13th St., Indianapolis, Ind. 
Raytheon Co" Microwave & Power Tube Div" 141 Spring St., lexington, Mass. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St, NewberR, Ore. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Stancor, Essex Int'!., Inc., 3501 W. Addison St, Chicago, III. 
Sylvania lighting Prods., Sylvania Eleciric Prods., Inc., Danvers, Mass, 
TOC Div., P.O. Box 365, littleton, Mass. 
TRW ElectroniCS, 1100 Glendon Ave., los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div" 305 N. Briant St, Huntington, Ind. 
Utrad Corp"305 N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Westinghouse Elec. Corp"Specialty Transformer Div., Box 231, Greenville, Pa. 

TRANSFORMERS. CONVERTER. D.C TO D·C 
ACoC Electronics Inc., 2919 North Ontario St, Burbank, Calff. 
AUC Products, Q405 Cambridge St, Minneapolis, Minn. 
AMP Incorporated,. Box 3608, Harrisbul'!!, Pa. 
Astre·Metrix CorP., 125 W. Providencla Ave., Burbank, Calff. 
Austron, Inc., 10214 N. Interregional Hwy., Austin, Tex. 
Aommallc Coil Co., 76 t 2nd St, Mineola, N. Y. . .. .' .... , P 720, 723 
Basler Electric Co., Box 269, Highland, iii. 
Dale Electronlc~ Sioux Div., Box lBO, Yankton, S. D. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon. N •. Y. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Elgin Eleclronics, Inc., 2035 W. 12th 51., Box 1318, Erie, Pa. 
Freed Transillrmer CD., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
H " H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio P 735 
Hisonic Inc., 249 N. Troost, Olathe, Kans. 
Iso·SwHch Corp., 2955 Randolph St, Costa Mesa, Calif. 
KGS Elctrns., 2029 N. Lincoln Ave., Pasadena, Calif. 
Magnetic Cirouft Elements Inc., 2455 A Garden Rd., Monterey, Cal. P 2862 
Magnetico Inc., 6 Rithler Ct, E. Northport, N. Y. . . ... :.. P 2865 
Microtran Co., Inc., 145 E. Mineola Ave.,VaIiey Stream, N. Y. .:. P 2866 
North Electric Co., Electronetlcs DiY .. 553 S. Market St, Galion. Obio 
Nytronics, Inc., Custom Components Group, Tbird Ave., Alpha, N. J, 
Powertec Oiv., 9168.DeSom Ave., Chatsworth, Calif. 
Sterlliig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Torolel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Electronics, Inc., Rle. 10, LakeWOOd, N. J. 
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van Inc., ,. Dallas N,rIII Pkwy., PIIII, TIL 
W,nIIn EJactric CD.,In1lstri1l Pr1IIIs. Dir. 1540 L Edlnpr, SIn1I AlII, GIllf. 
Ward LaDlllfll, 31 SaIIIfI Sl, MHnt '1_, No Y. 
larfnglnds., 1Ic.1IaI 4T1, CIrmeI, Ind.. .. .. .. .. .. .. .. .... p 2901 
A. C. Electronics Co., 11766 W. Pico Blvd., Los Angeles, GIllf. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
American Magnetics Corp., P.O. Box 8, Certerville, III. 
Applied E1ctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
A~as Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Beebe Instrunrents Inc., Box 137, N. WhHe Plains, N. Y. 
Better Coil & Transformer Corp., Goodland, Ind. 
Bourns, Inc., Box 1398, Romoland. Cain. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Celif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics, Inc., 2851 Southeasfern Ave., Columbus, Ind. 
Cal.power Corp., 140 Kansas St., EI Segundo. Calif. 
Central Transformer Co. 850 W. Jackson Blvd., Chicago. III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles. Cam. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Components Corp., 2857 N. Halsted St., Chicago, III. 
Cycle Transformer Corp., In Main St, W. Orange. N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton. Mo. 
Diversified Power Co., Inc., 15223 Grevillea Ave .• Lawndale. Cain. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrec, Inc., 1614 Orangethorpe Way, Anaheim, CaIH. 
Electro-Winders Co., Inc., 854 W. front Street, COVina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Electrocom Inds., l10S N. Ironwood Dr., South Bend. Ind. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
E1netic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, CaIH. 
English E1ec. Ca., Ltd., english Elec. House Strand, London, W.C. 2, Eng. 
Epco Products, Ine., Box 298, Wallkill, N. Y. 
Fenrodyne Corp., 4240 Glencoe Ave., Venice, Celif. 
Forest EI,c. Co., 1001 North 25th Ave., Melrose Park, III. 
Fosler Transformer Co., 3820 Colerain Ave., Cincinnati. Ohio 
Fullmer Electronics, Inc., 18125 Napa St, Northridge, CaIH. 
Geo Space Corp .• 5803 Glenmont Dr .• Houston, Texas 
Gladding-Keystone Corp., 179 River St., Oneonta, N. Y. 
Goslin Elee. & MIg. Co., 2921 W. Olive St, Burbank, Calif. 
Grafix, Inc., Box 3296, Albuquerque, N. M. 
Grand Transfornrers, Inc., Beechtree & Marion ·SIs., Grand Haven. M"1Ch. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont Can. 
Hughes Aircraft, Aerospace Gp., Centinela AYe. & Teale St., CulYer City, Cel. 
Inductor Engrg., Inc., 117 Schley AYe., Lewes. Del. 
Inet·Power, 711 W. Knox st" Gardena, Calif. 
Invertronlcs, Box 342, Pine Brook, N. J. 
J B 8ctrn. Transformers Inc., 2310 Armitage Ave., Chicago. III. 
Leer Siegler, Inc., 3171 S. Bundy Dr., santa Monica. Cain. 
Mag-Con engineering Co., 85 Richardson St., S.E.,' St. Paul, Minn. 
Merrimack Magnetics, 361 Aiken St., Lowell, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Miuodot Magnetics, Inc., 5960 Howcroft St.. Los Angeles. Cain. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
North Electric Co., 553 S. Market St, Galion, Ohio 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Osborne Transformer Corp., 3834 MHchell Ave., DetrOit Mich. 
PCA Electronics, Inc., 16799 Schoenborn St, Sepulveda, Calff. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex. 
Precision Elctrns. Co., 427 Plain st., Marshfield. Mass. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Pulse Engineering, Inc., 560 Robert Ave., santa Clara, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., Lexington, Mass. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, W~c. 
sartron, Inc., 114 N. Main st., Newberg, Ore. 
Skyway Magnetics, 637 Isis Ave., Inglewood, Calif. 
Spatron, Inc., 715 S. Raymond Ave., Alhembra. Cain. 
Stancor, Essexlnfl •• Inc.. 3501 W. Addison St .• Chicago, III. 
Standard Winding Co., 44-62 Johnes St., NewburRh. N. Y. 
Stanford Applied Engineering, 340 Martin AYe., Santa Clara, Cain. 
Sylvania Lighting Prods., Sylvania Electric ProdS., Ine., Danvers, Mass. 
mc Div., P.O. Box 365, Littleton, Mass. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Torelco Inc., Box 108, 51 Smith St, Irvington, N. J. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Transformer Mlrs., Inc., 7051 W. Wilson Ave .• Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Toroli! Coil Winding, Inc., 1190 Grove St., Irvington. N. J. 
Utred Corp., 3D5 N. Briant St., Huntington, Ind. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Western Transformer Co., P.O. Box 945, Tijeras, N. Mex. 
Wintron Co., Inc., 9759l!ush St, S. EI Monle, Calif. 

TRANSFORMERS. CURRENT-SEE 
TRANSFORMERS. INSTRUMENT 

TRANSFORMERS, CURRENT-LIMITING 
AGDC E1ec1r1niu Inc., 2171 NlrlhOatarlo St., BUlbol!, !:IIH. 
ADC PrHIICII, 8405 Clllbridp St., Minmpolls, MhIII. 
AcIIIe Electric CII/J., 28 Water St., Cuba, II. Y. 
Astrt-IIeIrII ClIP., 125 W. ProviUncii Ave. III_It CIIIf. 
IIaIItr E1IctrIc Ce. Box 288, Higillallll, IlL 
011 E1actroaics ClIP. 258 L sandford Bird. It Vtrnn ••• Y. 
ElJin EIIctronlcl, Inc., 2tI35 W. 12t~ St., BOI1318, ErIe, PIc 
Fnll! TIIIIIInar CD., Inc., 1195 We~ld Sl, an_ .. Y. p 2857 

leulll EIactJfc Co., Elmn. Camp. Salll Dp ... , 1 RlYlr Rd., SchlnlClaiIY, No Y. 
• p 1957 

Ilnilct TechnliOU Corp., COlilponenll/llnlstran Dlvs .. 18435 51sana Rd .. 
ComplGn, clln. 

H • H Toratdal Wllllling CD., 1410 Chllllen Rd. EIclIl, 01110 
• Inc., 13148 Sanfonl Afl., Ftusblng, No Y. ,.......... p 1995 
Mlmtren CI., Inc., 145 L 1IIIIIIa Afl., VII", Strum, No Y. 
l1li1, Inc. lox 455, Tnnlln. M. I. . .................... " p 2868 
MllhllRlny Transftrmer Co. EdI$Ulfurlong Rd., Furling, Pa. ... p 2867 
Mirth Electric Ce. EllCIrtIHllcs DIY., 553 s.1Itrbt St., llIlon. ftlo 
IIJIranlcs, Inc., CIIIIonI COllponn Imp, Tlrlid Ay .. , Allllla, N. I. 
Peerills ElICIrlcaI Prada., 1515 S. llanchllmr Afl. Anaheim, Cal. 

p 2876 
Pelchliinstn., lie., Calli Carallnd. Pari!, BOI 847, CIJII Coral, Fla. 

p 2878 
PIIilco/Foni ClIp. C • Tlap SIs., PhUdllphia, Pa. 
SIpaI TnalfGlllltr Ce.,Inc., 1 Joill St., Brolkip, N. Y. ..••• p 2881 
Slla B.ctr~ DiY., 1717 Bussl Rd., Elk GroYl Vllap, III. .•••.. p 2B79 
Sterlill Tllnlflnner C.,., 510 Drlas Ava., 8raaMp, N. Y. 
TOIIIII, Inc., 13402 SouIl 71 HiIInnJ, IInnlhiew, Mo. 
Torwlco Electroniu, Inc., Rba. 70, lJ_ad, No I. 
Un1IId TransforMlr Ca., 158 Ylrlck St., New York, N. Y. .. •.. . .. p 2900 
¥Ira Inc., 1100 011111 NIrth Pkwy. PlIID, TIL 
Wolass Electric Co.lmlartrlal ProdL DiY .. 1540 L Edblpr, Salta All, clln. 
Wlrd Laard, 31 5II1II St., Meant Vernln, N. Y. 
lIriIIllndr., Inc., Bu477, Cne!, Iftd. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Applied E1ctrns. Corp. of N. J., IIaI 43, Metuchen. N. J. 
Alias Coillne., 63 Main St., Ansonia, Conn. 
Ballastran Corp., ExeCtltive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Bourns, Inc., Box 1398, Ilomoland, CaIH. 
Bullock Magnelics Corp., 2805 MetropolHan PI •• Pomona, CaIH. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Central Transformer Co., 850 W. Jackson Blvd .. ChlcaRo. III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Coil Co. of America, Ine., 221 Washington St., Northvale, N. J. 
Cycle Transformer Corp., 177 Main St. W. Orange. N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton. MOo 
Dormeyer Inds., 3418 Milwaukee Ave., Chicego, III. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza 5 .. Long Island City. N. Y. 
Electrical Windings, Ine., 2015 N. Kolmar Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W. Front Street. Covina. CaIH. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth. N. J. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice. Calif. 
Energy Dynamics Corp., 63 Main St" Ansonia, Conn. 
Energy Syslems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
English Elec. Co., Ltd., English E1ec. House Strand, London, W.C. 2, Eng. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Ferrodyne Corp., 4240 Glencoe AYe., Venice. Cain. 
Aorlda Transformer Co., Box 518, DeLeon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park. III. 
Fosler Transformer Co., 3820 Colerain Ave., Cincinnati. Ohio 
Gao Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding-Keystone Corp., 179 River St, Oneonta, N. Y. 
Goslin Elec. & MIg. Co., 2921 W. Olive St., Burbank, CaIH. 
Grand Transformers, Inc., Beechtree ~ Marion Sis., Grand Haven. Mich. 
Hughes Aircraft, Aerospace Gp., Centlnela Ave. & Teale St., Culver City, Cal. 
Invertronlcs. Box 342. Pine Brook, N. J. 
Light ElectriC Corp., 214 Lackawanna Ave., Newark. N. J. 
Mag-Con Engineering Co., 85 Richardson St, S.E., St. Paul, Minn. 
Magnetics, Inc., Components Div., Box 391, Bulier, Pa. 
Merrimack Magnet~s, 361 Aiken St., Lowell, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Mfd.West'Coil & Transformer Co., 1642 N. Halstead St.. Chicago. III. 
Mystic Transformers, Inc., 114 West St, Wilmington, Mass. 
National Coil Co., Box 104D, Douglas. AriL 
New York Coil Co., 4IJ.48 Second Ave., PhoOnixvilie. Pa. 
North Electric Co. 553 S. Market St., Galion, Ohio 
Deco Corp., 712 S. E. Havrthorne Blvd., Portland. are. 
Osborne Transformer Corp., 3834 Mitchell Ave .• Detroit. Mich. ' 
PCA Electronics, Ine., 16799 Schoenborn St., Sepulveda, Calif. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elclms. Co., 427 Plain St .• Marshfield. Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Ratelco, Inc., 610 Pontius Ava., N., Seattle, Wash. 
SKG AsSOCiates, Inc., 206 Eust~ St., Boston, MasL 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc, 
Sartron, Inc., 114 N. Main St., Newberg. Ore. 
Sierra E1ec., l5l1lO S. Figueroa St., Gardena. Calff. 
Standard Winding Co., 44-62 Johnes St. NewburRh. N. Y. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
me Div., P.O. Box 365,Uttleton, Mass. 
Transformer Technicians, Inc., 4447 W. Armitage Ave .• Chicago. III. 
Universal Toroli! Coil Winding, Inc., 1190 Grove St, Irvington. N. J. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Wintron Co., Inc., 9759 Rush St., S. EI Monle, Calif. 

TRANSFORMERS, DECADE 
AstrIlJstelll, Inc., B Nevada Dr. New Hyde Pari!, II. Y. ••.•.•• P 1328 
llalter·EIIcIlic Ce., Box 269, Hilhllnd, III. 
DOIIIII MJcmrava CD., Raillld PL, MallalllJllCk, No Y. 
Electro Sclantlllc Indl. 138110 N.W. Scllnce Pall Dr., Perlllnd, Ore. 

p 2473 
llcrtlran Co., Inc. 145 L IIUlIa Ava., Valier Strum, N. Y. 
North Attantic Industries Inc., 200 Termlllll Dr., PIIIIYl .. , II. Y. 
North HiDs Bectronlcllnc., AIIIInder PI;, Glan Cm, N. Y. 
SIR. State Bctrn. Corp., 15321 lima St.. 51_III. Cel. 
TarwIcI Electro,los, Inc., RII. 70, IJkewollll, No I. 
Un1IId Trelsformer CL, 150 Varick st., New YIIk, N. Y. 
American Magnetics Corp., P.O. Box 8. Carterville, III. 
AUas Coil Inc., 63 Main St., Ansonia, Conn. 
C B C Industries Ine., 2601 N. Howard St., Phi~delphia, Pa. 
CoD Co. of America, Inc., 221 Washington St., Northvala, N. J. 
Collins, G. L Corp., 5875 Obispo Ave., Long Beach, CaIH. 

TRANSFORMERS, DISCRIMINATOR 

Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st .. Culver City, Cal. 
ldal" Elactronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Deco Corp., 712 S. E. Hawthorne Blvd .• Portland, Ore. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co .• 126 E. Fourth St., Bridgeport, Pa. 
Precision Elclms. Co., 427 Plain St .. Marshfield. Mass. 
Varo General, Garland Bank Bldg., Garland, Tex. 

TRANSFORMERS. DIFFERENTIAL 
ADC Prlducts, 6405 ClIRlridge St, Minnla,alil, Minn. 
Douglas IIIcrIWlYl Co., RaHroad PI., Malllara,ect, N. Y. 
Elcor DiY., Halillarlln Co.,2431 Undln Lanl, SilYlr $pring, lid. p 1919 
Piconicllnc., 220 Beston Rd., No. Billerica, MIlS. 
Torotal, IIC., 13402 South 71 HIgIIwaJ, Grandview, Mo. 
Torwica Electronics, Inc., RII. 70, Lakewood, N. I. 
Unllld Tllnsfolller Co. 158 Varlck St., NIW YOlk, N. Y. 
Yanpanl Electronics DiY., 930 W. Hyda PII. Blvd., Inglewold, Cal. 
Varo Inc., 1100 Dallas Narth Pkwy., Planl, Tex. 
Almes Inds., Inc .• Box 73, Lockport. III. 
Allec IJnsing, 1515 S. Manchester Ave .• Anaheim. Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
AUas Coil Inc., 63 Main St., Ansonia, Conn. 
Automatic Control Electronics, Inc., Box 1198. San Antonio. Tex. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Bicron Elclms. Co., Bartow st., Canaan, Conn. 
Bourns, Inc., Instrument DiY., 6135 Magnolia, Riverside, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI .. Pomona. Cain. 
C-E Electronics, 363 W. Glenside Ave .. Glenside. Pa. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., ChicaRo •. 111. 
Columbia Research Labs .• Inc., Macdade Blvd. & Bullens La .• Woodlyn, Pa. 
Daytronic Corp., 2875 Culver Ave., Kettering. Ohio 
Dietz Design Inc., 100 Electronics Pkwy .. Belton. Mo. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson. N. J. 
Elnetic Electronics, Inc., 2100 Zeno PI .• Venice. Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
English Elec. Co., Ltd., English Elee. Housa Strand, London, W.C. 2, Eng. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Florida Transformer Co .• Box 518, Deleon Springs. Fla. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph. Ont. Can. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto. Calif. . 
Invertronics, Box 342. Pine Brook, N. J. 
Kavlico Elctrns., Inc., 20869 Plummer St, Chatsworth. Cain. 
Minnelech IJbs. Inc., 6140 Wayzata Blvd., Minneapolis, Minn. 
Deco Corp., 712 S. E. Havrthorne Blvd., Portland. Ore. 
Pickering & Co., Inc., Industrial/Military Prods. Diy .• 101 Sunnyside Blvd .• 

Plainview, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Prototype Transformer Corp., 545 N. Arlington Ave., E.,Orange, N. J. 
Robinson·Halpern Co., 5 Union, Hill Rd., W. Conshohocken. Pa. 
Transducer Specialties, Inc., Easton & Wyandotte Rds., Willow Grove. Pa. 
Varo General, Garland Bank Bid,", Garland, Tex. . 

TRANSFORMERS. DISCRIMINATOR 
ADC PrDducts, B405 Clllllbrldgl St., MinneaJllis, Mina. 
American Tllns.coll Carp., 124-08101s1 AfI;, Richmond Hill, No Y. p 719 
AutoIIatlc Coil Co., 78 L 2nd St. Mineola, N. Y. ............ P 720 . 
Cddell.aurns Mfg. Ca. tnc., 40 E. 2nd St, Mineola, N. Y. 
Dale ElcctrDlrcs, $10111 Diy. 8axl1O, Yankton, S. D. 
DlUgias IIlcnwm Co., RaHrD.'Id PI., Mallareneck, No Y. 
Fned Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
H & H TOrDidal Winding Ce., 1410 Chardon Rd., Euclid, Ohio 
Hlsonlc Inc., 249 N. Troost, Oillhe, Kans. 
Microlral Co., Inc., 145 L Mineola AYe., Villey Strum. N. Y. 
1I111r, I. W., Co., 5117 South MIln St., Los Angeles, CII. 
IIytronlcs, Inc., CIISIOnI CGllponenll Group, Thinl Ava., Alpha, N. J. 
Piconlcs Inc., 220 Boston Rd., No. BiUerica, lIass. 
Torotal, IftC. 13402 SlutII 71 HIgInny, GnndYi .. , Mo. 
Tanrice Electronics, Inc., RII. 70, La_ad, N. ). 
Unllld Transformer Cc., 150 Varlek St., N .. York, N. Y. 
Vanguard ElectrOnics Di •• , 930 W. Hyde Pk. Blvd., Inglewood. GIl. 
lariqllds., Inc., B0I477, Carll'~ Ind. 
A. C. Electronics Co., 11766 W. Pico Blvd., Los Angeles, Cain. 
American Magnetics Corp., P.O. Box 8, Carterville, ill. 
Atlas Coil Inc.. 63 Main St, Ansonia, Conn. 
Bullock Magnetics Corp., 2805 Metropolitan PI .. Pomona. Cain. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
Collins Radio Co., Dallas, Texas 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Dietz Design Inc., 100 Electronics Pkwy •• Belton. Mo. 
EI-Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electro Assemblies, Inc .• 4338 W. Montrose Ave., Chicago, III. 
Electro-Winders Co .• Ine., 854 W. Front Street, Covina, Calif. 
Electrocom Inds .• IIOS N. Ironwood Dr .. South Bend. Ind. 
ferrodyne Corp., 4240 Glencoe ,Ave., Venice. Calif. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Cam. 
General Instrument of Canada Ltd., 151 Weber St.. S. Waterloo. Ont .. Can. 

IGenerallnst Corp., Automatic Mfg., 65 Gouverneur st .. Newark. N. J. 
General Instrument Corp., F. W. Sickles Div .• 165 Front St. Chicopee. Mass. 
Inducfor·Engrg., Inc., 117 SelIley Ave .. Lewes. Del. 
Lear Siegler, Inc., 3171 S. Bundy Dr .. Santa Monica. Calif. 
National Coil Co., Box 1040, Douglas. Ariz. .. 
Deco Corp., 712 S. E. Hawthorne Blvd .• Portland. Ore. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Rollan Electric Co,. 8233 S. Princeton Ave .• ChiclRo. III. 
Smallwood, S. G •• Lid .• 391-397 KinR St .• E.. Kitchener, ant .. Can. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

TRANSFORMERS. DONUT-5EE 
TRANSFORMERS. TOROIDAL 
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TRANSFORMERS. DRIVER 

TRANSFORMERS. DRIVER 
ACDC Electronics Inc., 2979 North Ontario St, Burbank, CaIH. 
ADC Products, 64115 Cambridge St., Minneapolis, Minn. 
Basler Electric Co, Box 269,Hlghland, III. 
Douglas Microwave Co., Ral~oad Pl, Mamaroneck, N. Y. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. p 2857 
Genisco TechnollllY Corp., Components/Genistron Din .. 18435 Susana Rd .. 

Compton, CaIH. .. ..... ,.......................... p 1290 
KGS Elctrns., 2029 N. Lincoln AYe., Pasadena, Calif. ......... p 2860 
Magnetic Clrcuft Elements Inc., 2455 A Garden Rd., Monterey, Cal. 
Mlcrotran Co., Inc., 145 l Mineola AYe., Valley Stream, N. Y.. p 2866 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlan!, Pa. 
Nytronics, Inc., Cusfom Components Group, Thinl AYe., Alpha, N. I. 

p 2870 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 

p 2876 
Signal Transformer Co., fnc., 1 lunius St, Brooklyn, N. Y. 
Sterllllg Transformer Corp., 510 Driggs AYe., Brooklyn, N. Y. 
Torote~ Inc., 13402 South 71 Highway, GrandYiew, Mo. . . . . . . • p 2898 
Torwico Electroniu, Inc., Rle. 70, Lakewood, N. I. 
Transformer Electronics Co., Box 910, Boulder, Colo. 
United Transformer Co., 150 Yarick St, New York, N. Y. .. p 2900 
UnHron, 1624 N. First St, Garland, Texas 
Varo Inc., 16tH) Dallas North Pkwy., Plano, TeL 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
American Magnetic3 Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Berkshire Transformer Corp., Rte. 341, Kent, Conn. 
Belter Coil & Transformer Corp., Goodland, Ind. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics, Inc., 2851 Southeastern Ave., Columbus, Ind. 
Central Transformer Co., 850 W. Jackson Blvd .. Chicago. III. 
Coast Coil Co., 5333 W. Washington Blvd., los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dallas, Texas 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Cycle Transformer Corp .. 177 Main St .. W. Orange, N. J. 
Dietz Design Inc., 100 Electronics Pkwy .. Belton. Mo. 
Diversified Power Co .. Inc., 15223 Grevillea Ave .. lawndale. Calif. 
Edko Elctms., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro·Winders Co., In~, 854 W. front Street, Covina, Calif. 
Electronic Components Corp., 520 Interstate Rd., Addison. III. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 Zeno Pl., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Epco Products. Inc .. Box 298, Wallkill, N. Y. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
foster Transformer Co., 3820 Colerain Ave., CinCinnati. Ohio 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion Sts., Grand Haven, Mich. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Inductor Engrg., Inc .. 117 Schley Ave .. lewes. Del. 
Invertronics. Box 342. Pine Brook, N. J. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chicago. III. 
Kessler, frank Co., Inc., 4J.45 47th St., Long Island City, N. Y. 
Light Electric Corp.,214 lackawanna Ave., NeWark, N. J. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
Merit Coil & Transformer Corp., 2{)40 Sherman St., Hollywood, Fla. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
National Coil Co., Box 1040, Douglas, Ariz. 
New York Coil Co., 40-48 Second Ave" Phoenixville, Pa. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Philmore Mfg. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pico Elctrns., Inc., 316 W. First St., Mt. Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy la., Houston, Tex. 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
PreCision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main Line Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
Raytheon Co" Microwave & Power Tube Div., 141 Spring St., "Lexington, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh. Wisc. 
Sartron, Inc., 114 N. Main St, Newberg, Ore. 
Skyway, Magnetics, 637 Isis Ave., Inglewood, Calif. 
Soatron. Inc .. 715 S. Raymond Ave .. Alhambra. Calif. 
Stancor, Essex Int'l.. Inc .. 3501 W. Addison St .. Chicago. III. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TDC Div., P.O. Box 365, Littleton, Mass. . 
TRW ElectroniCS, 1100 Glendon Ave., Los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div .. 305 N. Briant St .. Huntington, Ind. 
Universal Torolll Coil Winding, Inc., 1190 Grove St., Irvinlrton, N. J. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Wintron Co.,lnc\ 9759 Rush St., S. EI Monte, Calif. 

TRANSFORMERS. FILAMENT 
ACDC Electronics Inc., 2919 North Ontario St, Burbank, Calif. 
ADC Products, 64115 Cambridge St, Minneapoli~ Minn. 
AMP Incorporated, Box 3608, Harrisburg, Pa. 
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Abbott Transistor labs, Inc., 5200 W. Jefferson Blyd., Los Angeles, Calif. 
p 2848,2852 

Acme Electric Corp., 28 Water St., CUba, N. Y. 
Arnold Magnetiu Corp., 11264 Playa Ct, Culver City, Cal. 
Basler Electric Co., Box 269, Highland, III. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vemon, N. Y. P 1902 
Dressen·Bames Elctrns. Corp., 250 N. Vinedo Ave, Pasadena, Calif. 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Elm DiY., Halliburton Co., 2431 Linden Lane, Silyer Spring, Mil. 
Elgin Electronief, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Ferretran Electronic Co. Inc., 683 Broadway, New York, N. Y. 
Freed Transformer Co., Inc., 1795 Weirlield St, Broo~yn, N. Y. p 2856 
Generaf Electric Co., Elctrn. Compo Sales Oper., 1 Riyer Rd., Schenectady, N. Y. 

P 1957 
GeRisco TechnollllY Corp., Components/Genistran Din .. 18435 Susana Rd .. 

Compton, CaIH. 
H , H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio 
KGS Elctrna., 2029 N. Lincoln Ave., Pasadena, CaIH. 
Kidde, Walter & Co., fnc., 675 MaIn St, BelleYille, N. J. 
Magnetic Circuft Elements Inc., 2455 A GarlfllrRd., Monterey, Cal. 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y.. p 2866 
NWl, Inc., Box 455, Trenton, N. I. . .. . .. .. .. .. .. p 2868 
Heshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
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ADC Pl1IIIuct~ &405 Cambrill,1 St, llinnnpl/Is, Minn. 
Allin A,loRlcs Inc., 255 East 2nd St, Mineola, N. Y. 
American TrallS-CoU Corp., 124-1111101s1 Ave .. Rlch.ond Hill, N. Y. p 719 
Alblllllie Can C", 71 E.2nd St, Mineola, N. Y. ............ p 720 
Bolras, Ine., Trillpot DiY., 1200 Cahlmbla Ave .. RiYerslde, CIIII. 
Bulova Wste. Co .. luc., E1ctrn. DiY" Frlq. Contiol fred. 

81·20 Woodsidl Ave .. Woodsldl, If, Y. 
Caddell·Bllls MIg. Co. Inc., 48 E. 2nd St, Mlneol., N. Y. 
Dale Electnn/cs, SIIIII Dlv., Box 18D, Yanktan, S. D. 
Dalmn Ellclrlnics CorP., 278 Quaker Rd. East Aunll1l. N. Y. 
llalllllica In;., 8 Richter Ct, E. Northport, N. Y. .. . . • . . . .. .. p 2865 
1IIIIa, James, MIg. Ca. IIC., 150 Exchanll St, M.lden, lIass. 
Millll, J. W. Co., 5917 SHih Mall St, LIS Angelll, Cal 
/Iorth HDIs Elecnnlcs Inc., Almnder PI. GIlD eo,," N. Y. 
Nytranics III Can.da Ltd. 88 Wall SI. Tllnlln, Ont, Can. 
Plcolics Inc., 220 Boston Rd., No. BBlerlca, MOL ••.•...••. p 742 
Stanwyck W'lIding DiY., 137 Wa/sll Ave., Newbul'lil, N. Y. • . •. p 743 
Ste~iII, Tllnsfollll! Corp., 510 DrillS Ave. ",,,kim, N. Y. 
TeroteI, Inc., 13402 SORh 71 Highway, Granniew, Mo. 
Tnci E1ectroaics, Inc .. Rte. 7D, Lakewood, If, J. 
Unltttl Transfolller 1:11 .. 150 Vanck St, New York, N. Y. 
Vangaerd EJactrenlcs 01,., 930 W. Hyde PI!. Blvd., Inglewood, Cil 
Vanlne., 18110 Dallas NlII1h Pkwy., Plana, Tax. 
VfrIjIIa Electrollcs Co., Inc .. 2901 Telest. Ct, Falll Church, VL 
A. C. Electronics Co., 11766 W. Pico Blvd., los Anaeles, Calil. 
Ace Coil & Bectronics Corp., 916 lincoln Hwy., Metuchen, N. J. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Argonne Electric MIg. Corp., 1 Lafayette Rd., Syosset, N. Y. 
Astrolab, Inc., 4 McCandless St, linden, N. J. 
AUas Coil Inc., 63 Main St., Anson~, Conn. 
Bal~stran Corp., Executive Blvd., Fort Wayne, Ind. 
Bullock Magnetics CorP., 2805 MetropOlitan PI.. Pomona, Cali" 
Coil Co. of America, Inc., 221 Washington st., Northvale, N. J. 
Components Specialties, Inc.; 101 Buffalo Ave., Freeport, N. Y. 
Delte COils, 4312 Main St, Philadelphia, Pa. 

TRANSFORMERS. INPUT 

Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
EI.Jlad Mfg. Co., 4300 N. California, Chicago, III. 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W. Front street, Covina, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
English E1ec. Co., ltd., English Bec. House Strand, london, W.C. 2, Eng. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fugle·Milier labS., Inc., 130 Market st., Kenilworth, N. J. 
Fullmer Electronics, Inc., 18125 Napa St .. Northridge, Calif. 
General Coil Pnds. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
General Instrument 01 Canada ltd., 151 Weber SI., S. Waterloo, Ont., Can. 
Generallnsl. Corp., Automatic Mfg., 65 Gouverneur 51., Newark, N. J. 
General Instrument Corp., F. W. Sickles Div.,165 Front St, Chicopee, Mass. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St, Burbank, Calil. 
Inductor Engrg., Inc., 117 Schley Ave., lewes, Del. 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, III. 
National Coil Co., Box 1040. Douglas, Ariz. 
Deco Corp., 712 S. E. Hawlhorne Blvd., Portland, Ore. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Radio Engiaeering Labs., 29-01 Borden Ave., long Island City, N. Y. 
Relcom, 2329 Chaneston Rd., Mountain View, Cain. 
Renco Erctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Smallwood, S. G., ltd., 391-397 King st., E., Kitchener, Ont., Can. 
TDK Electronics Co., ltd., 14-6 2 Chome Uchl·kanda, Chiyoda·lw. Tokyo, Japan 
TRW Electronics, lIOO Glendon Ave., los Angeles, Calif. 
Tele Coil Co., Inc., 2733 Saunders St.; Camden, N. J. 
Universal Toroiil Coil Winding, Inc., 1190 Grove st., Irvington, N, J. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Wells Elctrns. Inc., 1701 S. Main st., South Bend, Ind .• 
WhHewater ElectroniCS, Inc., 136 W. Main St, Whitewater, Wisc. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

TRANSFORMERS. INPUT 
ACDC Electronics Inc., 2979 Norlh Ontario St, Burbllll!, CaIH. 
ACC Praducts, 84115Callbridga St, IIlnnllJl/is, Minn. 
American Trans.coil Corp .. 124-l1li10111 All., Richm.nd Hill, H. Y. 
Baslll E1lctric Co., Box 288, Highraad, III. 
Bllm Watcb Ca., Inc., Elclm. DiY., Freq. Control Plllducls, 

81-20 Woodside Ave., Woodside, N. Y. 
Oil Electronics Corp., 25D E. Saudlard Blvd., Ml Vernon, N. Y. 
FlII1Itran E1lctranle Co. Inc. 683 Bnadway, New York, N. Y. .. p 2855 
Freed Trensllrmer Co .. Inc., 1795 Wlirfield st .. BnoJdya, N. Y. 
Caliseo TechlolllY Clrp., Complalnts/Geniatran Dirs., 18435 Susana Rd .. 

Comptal, Cain. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. p 1290 
lidlle, Walter & Co., Inc., 875 Main St, Billevilll, N. J. 
Mlllletic Circuft E1aments Inc., 2455 A Gardin Rd., Monterey, Cal. 
Micratran Co. Inc., 145 E. Mlnttll Ave., Val", SImI!, N. Y< ... p 21160 
NWI, Inc., Bn 455, Trenton, N. J. 
Nesllamlny Treasflnner Ca., ~lsollfurJonl Rd. Foriang, Pa. 
Nytre.lcs, Inc., Clslom COllponents GIIIUp, Third Ave., Alp~a, N. J. 

. p 2870 
Peerlns Electrical Prods., 1515 S. llanchester Ave., Anahllm, Cal. 

p 2875-28n 
Piconics Inc., 220 Bosten Rd., No. Billerica, Mass. 
I'oWIrItc DiY., 9168 DeSllo Ave., Chatsworlb, Calil. 
Slgaal Transllrmer Ce., Inc., 1 Junin st.. Brooklyn, N. Y. 
SoDd Stste Elctrn. CUrt., 15321 Rayet st.. Sltulvedl, Cal. 
Steco, IICOrporaled, 2240 East 3rd St, Dayt .. , Ohio 
SII~BlI Transformer Corp., 510 Driggs Ave., Breoillyn, N. Y. 
Topaz 1IIc., 3802 HlIston st.. San DIep, Cain. ........ ... p 21\9 
TDI1IIII, Inc., 13402 Soutll 71 Highway, Grandvltw, 110. .•.. . . . p 2898 
Tarwico E1ectrollc~ Inc., lie. 70, Lakewood, N. J. 
Trensfarrner E1ectranics Co. BII 910, BlMllder, Cole. 
Ullted Tllnsformer Co., 150 VIlIck st.. !lew York, N. Y. . . . . . .. p 2900 
Var~l Co. Inc., 207 Greenwich Ave., Stamford, Clnn. .......... p 1715 
Valli lac., 18110 Dallas Norlb Pkwy., Plano, Tex. 
WanlassElectric C",lndu.trial Prods. DiY., 1548 E. fIIln"r, Santa Ana, CellI. 
Ward uollll'd, 31 South st., Mount Vernen, N; Y. lanse Intis., Inc., Box 477, Call1e~ Ind. , 
A. C. Electronics Co., 11766 W. Pica Blvd., los Angeles, Calif. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calil. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Astrolab, Inc., 4 McCandless St, linden, N. J. 
AHas Coil Inc., ·63 Maia st., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind, 
Berkshire Transforltler Corp., Rte. 341, Kent, Conn. 
Better Coil & Transformer Corp., Goodland, Ind. 
Bicron Bctrns. Co., Barlow st., Canaan, Conn. 

'Bourns, Inc., Box 1398, Romoland, Cain. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Cain. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
CP Electronics, Inc., 2851 SIIutheastern Ave., Columbus, Ind. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington 8Ivd., Los Angeles, Calif .. 
Coil Co. of Amerjca, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dallas, Texas 
Components Specialties, Inc., 101 Buffalo Ave., Freeport, N. Y. 
Cycle Transformer Corp., 177 Main st., W. Orange, N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
Electro-Winders Co., Inc., 854 W. fronl Street, Covina, Calif. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
E1netie ·Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main 51., Ansonia, Conn. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Ere Electric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Aorida Transformer Co., Box 518, Deleon Springs,' Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transtormer Co., 3820 Colerain Ave., Cincinnati, Ohio 
Fullmer Electronics, Inc., 18125 Napa St, Northridge, Cain. 
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TRANSFORMERS, INPUT (Cont'd) 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texa~ 
G1adding·Keystone Corp., 179 River St, Oneonta, N. Y. 
Goslin Elec. & Mfg. Co.,.2921 W. Olive St, Burbank, calif. 
Gotham Audio Corp., 2 West 46th St, New York, II. Y. 
Grand Tran,lnc., Box 307, Coloma, Mich. 
~nd Traiislormers, Inc., Beechtree & Marlon SIs., Grand Haven, Mich. 
HJS Engineering to., Box 96, Park Ridge, III. 
Hammond Mfg. Co. Ltd., 394 Edinburgh,Rd. ft., Gue~h, Ont. can., 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Dell ' 
Invertronics, Box 342, Pine Brook, N. J. 
J B E1ctm. Transformers Inc.,,2$IOArmitage Ave:, Chicago,lII. 
James Electronics Inc., 4050 N. Rockwell St., Chicago, III, 
Jerome Electric Corp., 391 Lakeside Ave., Orange, N. J. 
Kessler, Frank Co" Inc., 41-4547th St., Long Island Cily, N. Y. 
Mag·Con Engineering Co., 85 Richardson St, S.E" St Paul, Minn. 

, Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Merrimack Magnetics, 361 Aiken st., Low!II, Mass. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
Mystic Transformers, Inc., 114 West St, Wilmington, Mass. 

, National Coil Co., Box 1040, Douglas, AriL ' 
New York Coil Co., 4Q-.48 SecOnd Ave., Phoenixville, Pa. 
PCA Electronits, Inc., 16799 Schoenborn St, Sepulveda, Calif. 
Pacific Assemblers ,Co., lric., 450 campus Dr. #524, NewPort Beach, cal. 
PhOenix Transformer Co., 1818 E. Mad~on, Phoen~, Ariz. 
Pico E1ctrn~, Inc., 316 W. First St, MI. Vernon, N. Y. 
Polyphase Instr. Co., 126 E; Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tax. 
Precision Elctr~ Co., 427 Plain St., Marshfield, Ma~ , 
Preferred Electronics, Inc., Main Une Dr., Westfield, MasS. 
Profile E1ctrris., Inc., Box 314, Concord, N. H. 
Protolype Transformer Corp., 545 N. Arlington Ave., E Orange, N. J. 
Raytheon Co., Microwave & Power Tube Div., I41Spring St, Lexington, Mass. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys,Calif. 
SKG Associates, Inc., 206 Euslis St, Boston, Mass. 
SNC Mfg. Co., Inc., Box 470. Oshkosh, Wisc. 
Sartron, Inc. 114 N. Main st., Newberg, Ore. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calli. 
Spectran E1ctrns. Div., Box 878, Pompano Beach, Fla. 
Stancor, Essex Inl'l., Inc., 3501 W. Addison St.. Chicago, III. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
roc Div., P.O. Box 365, Littleton, Mass. J 

TRW Electronics, 1100 Glendon Ave., Los Angeles, calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yorikers, N. Y. 
Topaz Inc., 3802 Houston st., San Diego, calif. 
Transformer Design Inc. 01 Milwaukee, 7377 N. 76 st., Milwaukee, W'~c. 
Transformer Mirs., Inc., 711&1 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitlge Ave., Chicago, ill. 
Triad Distributor Div., 305 N. Briant St., Huntington; Ind. 
Universal Torelli Call Winding; Inc., 1190 Grove St, Irvington, N. J. 
Ulrad Corp., 305 N. Briant St, Huntington, Ind. 
Vero General, Garland Bank Bldg., Garland,Tex. 
Wells Elctrns. Inc., 1701 S. Main st., South Bend, Ind: 
Wintron Co., Inc., 9759 Rush st., S. EI Monte, Calff. 

TRANSFORMERS. INSTRUMENT 
AUC PrldaclJ, 8405 cambridge St, Milnilltiolls, MlnlL 
AsStclatld Research Inc., 3173 W, Beillont Aft. Chlcage, III. 
Aslrnystams,lac., 8 Nevadl Dr., New Hyde Park, N. y, ....... P 1328 
Del Electronics Corp. 250 t Sandlenl Blvd. Mt Velloll, N:, Y. 

, IJn&IasMlcrowaft Co., RaDrllld Pl., MIIlIrttIICk, N. Y. 

EIcor DIY., Hlillwrltn Co. 2431 I.IIIdel Lana, Sliver Sprill. Md, 
/ ElllII EIectroaics,lnc., 2035 W. 12thSt, Box 1318, Erie, PI. 
, Ferrllran E1ectro.1e Co. Inc., 883 Broadway, NI. York, N. Y. 

Flied Translomer Ce., lae., 1795 WelrlieldSt, Bnlaklyn, N. T. 
Ganaral Electric Ca., EIctm. Compo SaIlS Opar., 1 River Rd., Sckenectady, H. Y. 
Gl\llsee Tecbnelogy Corp., Co.ponenls/Bellstnn DIvL, 18435 Susalll lid .. 

Comp\1ln, calif, 
H .. H Teroldal Wladill/l Co., 1410 Cillnlln. Rd., Euclid, Okia 
Hoyt Electriealilstr. Works Inc., 42 Carlelon $I., Clllbridge, MHLP 1351 
lIIdo, Walter .. Co. Inc. 875 Mila St, Bellnllle, N. J. 
landis .. Gyr, lee., 45 Wn! 45th St, New York, N. y, 
llagnllico lit., I RIchter Ct. t Northport, H, y, 
Mlcrotru Co., Inc., 145 t Mineoll Aft., VaDey Strelll, H. Y. ... P 2866 
IIWI. lie., Box 455, Traatu, N.1 ....................... P 2868 

. NarUi·AUantfc Industries Inc., 200 Tirmlllli Dr., PlllnvIew, N. y, 
HytreU$, Inc., Custonl COII1IIonlllls 1l'0III, lIIi11 Aft" Alplil, H. I. 
PrIIlCllH Applied Resum Corp., Box 565, PriIIceton, H. I. 
Sall(lllo Electric Ca. P.O. Box 128, Plekus, S. C. 
SllIpsonElecbic Ct., 5200 W. Kinzie St, CblCllO.IL 
SterlIBa: TlIlISfamer Corp., 510 DrIDs Aft., Brooklyn, H. Y. 

, StlvaDAmlld, Inc. 7 Elkins St, S. Boston, Mill. 
Superior Electric Co. 1000 Mlddll St., Bristll, Conn. •... P 2B94,2895 
TonIIl; Ine., I~ SlutIt 71 HIPwar, Blllllly., Mo. 
TnicI Electronlcl, lie., lie. 70, Lakmod, N. 1 
~ailed Trustor.lr Co. ISO Varlek St, Hew York, N. Y. 
IIIltnn, 1824 N. First $I., Gariind, TIllS 
Varo Inc.: 16110 Dalil Harth Pkwy. Pllno, TeL 
Wacline lilt., 35 S. St ClaIr st,lIayttn, Ohio ............. P 1528 
WInless Electric Ct.,lldastrlal Prods. Div. 1540 E. EdillRer, Santa Ana, Calif. 
lOt: 1IIds., 1IIc., lox 471, Camel 1IId. 
American Magnetics Corp., P.O. Box 8, carterville, III. 
f\nnis,R. B. Co., 1101 N. Delaware St, Indianapolis, Ind. 
AHas Coil Inc., 63 Main St, Ansonia, Conn. 
Ballastran Corp., Executive' Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, calif. 
BerJIshlre Transformer Corp., RIa. 341, Kent, Conn. 
Bieron Elctr~ Co., Barlow St, Canaan, Conn. 
Bourns. Inc., Box 1398, homoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitln Pl., Pomona, Colff. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
canadian Resch. Inst, 85 Curtew Dr., DonMills, Ont., Cali. 
Central Transformer Co., B50 W. Jackson Blvd., Chicago, III: 
Coast CoD Co., 5333 W. Washington BlVd.; Les Angeles, Calif.' 
Coil Co. 01 America, Inc., 221 Washington st., NorUivale, N. J. 
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Cycle Transformer Corp.,m Main St, W. Orange, N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Diversified Power Co., Inc.; 15223 Grevillea Ave., Lewndale, card. 
Dormeyer Inds., 3418 t.1ilwaukee Ave."Chicago, III. 
Edko Elctma, Inc., 397 Bedford Ave., Brooklyn, N. Y. 

J Electro Windings & Components, Inc., 725 Federal Ave., KenilworUi, N. J. 
Electronic Components Corp., 520 Interstlte Rd., Addison, III. 
Electronic Transformer Corp., 460 Totowa Ave., Patlrson, N: J. 
E1netic Electronics, Inc., 2100 Zeno Pl., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 

,English EI.c.Co., Ltd., English~,E1ec. House strand, London, W.C. 2, Eng. 
EpcoProducts, Inc., Box 298, Wallkill, N. Y. • 
ESterline Angus Div., Esterline Corp;, Box 24000, Indianapolis, Ind. 
Foresf Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fullmer Electronics, Inc., 18125 Napa St, Northridge, calff. 
Geo Space Corp., 5803 Glenmont,Dr., Houston, Texas 
G1adding·Keystone Corp., 179 River St, Onem, N. Y. 
Goslin Elec. & Mig. Co., 2921 W. Olive St, Burbank, Calff. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion SIs., Grand Haven, MiCh. 
Hallmark Standard Inc., 145 Library Lane, Mamaroneck, N. Y. I 

Hammond Mfg. Co. Ltd., 394 Edinburijl1 Rd. Ne, Guelph, Ont can. , 
Hughes Aircraft, Aerospace Gp., Cenllnela Ave. & Teale St, Culver City, Cal. 
Invertronits, Box 342, Pine Brook, N. J. 
James Electronics Inc., 4050 N. Rockwell st., Chicago, III. 
Knopp,lnc.,IS0766th St, Oakland, cain. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santi Monica, calff. 
Light Electric Corp., 214 Lackawanna Ave., Newark, N. J: 
~agl:on Engineering Co. 85 Richardson St., S.E., St Paul, Minn. 
MerH Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Merrimack Magnetics, 361 Aik.n st., Lowell, Mass. 
Mk:rodot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microdot Magnetics, Inc., 5960 Bowcroit st., Los Angeles, Calif. 
Mid-West Coil & Transformer Co., 1642 N. Halstead St" Chicago. III. 
MidWilst Bectrlc Prods.; Inc., Box 910, Mankato, Minn. 
National Coil Co., Box 1040, Douglas, Ar~. 
New York Coil Co., 4O·4tl.SeCbnd Ave., Phoenixvll~, Pa. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
PCA ElectroniCS, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc:, 450 canipus Dr. #524, Newport Beach, Cal. 
Pearson Electronics, Inc., 4007 Transport st., PalO Alto, calif. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pico Elctms., Inc., 316 W. First St., Mt. Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St, Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex. 
Precision Elctrns. Co., 427 Plain st., Marshfield, Mass. 
Precision, Inc., 3415 48 Ave. N., Minneapoli~, Minn. 
Preferred Electronics, 'Inc" Main Une Dr., Westfield; Mass.' 
Protolype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Raytheon Co.,Mlcrowave ,& Power Tube Div., 141 ~ring St., LexinRlon, Mass. 
Rohde & Schwarz Sales Co., III Lexington Ave., Passaic, N: J. 
SKG Associates, Inc., 206 Eustis st., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Spatron, Inc., 715 S. Raymond Ave .. Alhambra, calif. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 

, TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Topper Mfg. Co., In~., 889 Northern Blvd .. Great Neck, N. Y. 
Torelco Inc., Box lOB, 51 Smith St, Irvington, N. J. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Transformer Mirs., Inc., 7001 W. Wilson Ave., Chicago, III. 
Transformer Teclmiclans, Inc" 4447 W. Armitlge Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant st., Huntington, Ind. 
Universal Torol\l CoD Winding, Inc., 1190 Grove St., IrvinRlon, N. J. 
Ulrad Corp., 305 N. Briant St., Huntington, Ind. 
Welex Electronics, Box 986, Silver Spring, Md. 
Weston Inslrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

TRANSFORMERS. INTERSTAGE 
AGDC Electroilcs Inc., 2919 MarUi Ontario St, Blrbenk, caUl. 
AUC'ProduCts, 64OHIIR_idp St, Minneapolis, MinI. 
AIIerican TranH:olI Corp. 124-06 100stAve., RIchmond Hill, N. Y. 
Buler Electric Co., Box 289, Highland, III. 
Dale ElectronIcs. SIoux DiY. In 180, YaRktoD, S. D. ! 

DDUJIH Micrm,. Co., Rlilraad PI., Mamaroneck, N. Y. 
DlJIIII1IJhic EIctm. Corp., 57 Bl4lomlngdal. Ri, Hieksvili. N. Y. P 1661 
Fraed TranSferller CD. Inc. ,1195 Weilfleld St, Brooldyn, H. Y. P 2856 
IIanlsce TecbnolllY COlI., Comlilents/lenistron Dirs" 18435 Susana IN .. 

Compton, cain. 
Kldd., Waller & Ct., Inc., 875 Main St, Belleville, N. I. 
Micrltran Co., Inc., 145 L Mlneol .. Ave. Valley strial, H. Y. ..• P 2866 
HeshllRioy Transfarmer C':, Edlsonfurlon, Rd., Fa~ollL Pa. 
Nortli Hills Electronics lit., Alexalder PI., Bill Cove, M. Y. 
"""lieS, Inc., Casloll CDllpalllnts Graup, IIIIrd Aft., Alpbl, N. I, 

. P 2870 
"'erless Electrical Prods., 1515,S. Manchesllr Ave., Alllbelll; CII. 

p 2876,2877 
Rye lI_ustrlel Inc. 125$plICer PL, ".arlDlck, N. Y. 
Signal Transformer Co., In~., 1 Janlus St, Brolldyn, N. Y. 
Salld State Elctm. Corp., 15321 Rayen St, Seouillda, Cal 
SterlIII, Transformer Corp., 51D IIlIggs Ave., Brloklyn, N. Y. 
Tortlel Inc., 1~ SIIIIII 71 H'IP'nJ, Brandview, Ma, . . . • • • • P 2898 
Tarwi~ Electrulcs, lit., HIe. 70, Lakmod, N. I. 
UIIIII_ Transfonner CD. 1~ Varick $I., New YGr~ N. y, .. . . . .. P 2900 
Uultnl, 1&24 N. fils! St, Barlud, TelliS 
Var~L CD. Inc., 207 Breell'llicbive., su.nIanI, COin. ......... P 1715 
Vllllae., 1600 Dallas MarUi Plwy., Plana, Tex. 
Zl'lIIgInds.,Inc. Box e77,CoIIIel, Ind. 
American Magnetics ,Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main,st., Ansonia, Conn. 
Berkshire Transformer ,Corp., Rle. 341, Kent, Conn. 
Better Coil & Transformer Corp., Goodland, Ind. ' 
Bourns, Inc., Box 1398, homoland, Calif. 
'Bullock MagnetiCS Corp., 2805 MetropOlitan PI., Pomona. Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics, Inc:, 2851 Southeastern Ave., Columbus, Ind. 
Central Transformer ,Co., 850 W. Jackson Blvd" Chicago, III. 

Coast Coil Co., 5333 W. Washington Blvd" Los Angeles, Calff. 
Coli Co. 01. America; Inc., 221 Washington St, Northvale, N. J. 
Collins Radiol:o., Dallas, TelliS' 
Cycle Trarisformer Corp.; 177 Main St, W. Qrange, N. J. 
Dietz Oesign Inc., 100 ElectrOnics PkW\' .. Belton. Mo. 
Edko Elelrns., Inc.;397 Bedford Ave., Brooklyn,N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electronic Transformer Corp., 460 Totowa Ave., Patlrson, N. J. 
Elnetic, Bectronics, Inc., 2100 lena Pl., Venice, Calif. 
Energy Dynamics Corp., 63 Main St, Ansonia, 'Conn. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Florida Transformer Co., Box 518, DeLeon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave~, Cincinnsli, Ohio 

. Fullmer Electronics, Inc., 18125 Napa St, Northridge. Cain. 
Generallnst Corp., Automatic Mfg., 65 Gouverneur st., Newark, N. J. 
Goslin Ei!C.. & Mfg. Co., 2921 W. Olive St; Burbank, Calff. 
Grand Tran, Inc., Box 307, Coloina, Mich. 
Grand Transformers, Inc., Beectrtree & Marion Sts., Grand Haven, Mich. 
Hammond Mig. Co. Ltd., 394 Edinburgh Rd. N., Guelp~ Ont. Can. 
Inductor Engrg., Inc., 117 Schley Ave .. Lewes, Del. 
Invertronics, Box 342, Pine Brook, N. J. 
J B Elctrn. Transformers Inc., 2310 Armitlge Ave., Chicago. III. 
Jerome Electric Corp., 391 Lakeside Ave., Orange, N. J. 
Kessler, Frank Co., Inc., 41-45 47th St, Long Island Cily, N. Y. 
Mag-Con Engineering Co., 85 Richardson St, S.E., St Paul, Minn. 
Merit Coil & Transformer Corp., 2040 Sherman st.; Hollywood, Fla. 

\ Merrimack Magnetics, 361 Aiken st., LOWell, Mass. 
Mid-West Coil & Transformer Co., 1642 N. Halstead. St" Chicago, III: 
Mystic Transformers, Inc., 114 West St., WilminRloh, Mass. 
National Coil Co., Box 1040, Douglas, Ariz. 
New York Coil Co;, 4Q-.48 Second Ave., Phoenixville, Pa. 
PCA Electronics, Inc., 16799 Schoenborn st., Sepulveda, Calff. 
Pacific Assemblers Co., Inc., 450 campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 ~ Madison, Phoenix, AriL 
Pico Elctrns., Inc., 316 W. First St., Mt. Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth St, Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex: 
Precision Elctrns. Co" 427 Plain St., Marshfield, Mass. 
Precision Electronics, Inc., I Di Tomas, Ct., Amilyvilie, N. Y. 
Profile Elctnis., Inc., Box 314, Concord, N. H. ' 
Protolype Transformer Corp., 545 N. Arlington Ave., E. Oiange, N. J. 
Pulse Engineering, Inc., 560 Robert Ave., Santi Clara, calif. 
Raytheon Co" Microwave & Power Tube Div., 14i Spring St, Lexington, Mass. 
SKG ASSOCiates, Inc., 206 Eustis St, Boston, Mas~ 
SNC Mig. Co., Inc., Box 470, Oshkosh, Wisc. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Sartron, Inc., 114 N. Main St, Newberg, Ore. 
Skyway Magnetics, 6371sis Ave., Inglewood, Calif. 
Spatron. Inc" 715 S. Raymond Ave .. Alhambra" Calif. 
Stancor, Essex Int'l.. Inc.. 3501 W. Addison St, ChicaRo, III. 
roc Div.', P.O. Box 365, Littleton, Mass. 
TRW Electronics, 1100 Glendon Ave" Los Angeles, Calif. 
Tele Coil· Co., Inc., 2733 Saunders st., camden, N. J. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Transformer Design Inc. 01 Milwaukee, 7377 N. 76 st., Milwaukee, Wisc. 
Transformer Technicians, Inc.,4447 W. Armitage Ave., Chicago, III. 
Triad Dis,ributor Div., 305 N. Briant St., Huntington, Ind. 
Utrad Corp., 305 N. Briant st., Huntington, Ind. 
Varo General, Garland Bank Bldg., Gartahd, Tex. 
Wells Elctrns. Inc., 1701 S. Main St, South Bend. jnd. 
Wintron Co., Inc., 9759 Rush St., S. B Monte, Calif. 

TRANSFORMERS. ISOLATION 
ACDC Electronics Inc., 2919 NarUi Otlerlo St, Burbank, Caln. 
AUC Produets, 8405 Cambridgl St, Mlnnl ... al;" MinD. ••••••• P 2846 
Abbatt Transistor lalli, Inc., 5200 W. Jellersol Blvd., Los Angeles, cain. 
Acme Electric Corp., 28 Watlr St, Cuba, II. Y. . 
Astra·Metrlx Corp., 125 W. Provldencla All .. Burbank, CalK, 
Astrosystem, Inc. 6Nmo Dr. H .. Hyde Park, H. Y. ....... P 1328 
Austran, Inc., 111214 N. Iatlrralional Hwy., Autin. TIL 
Basler Electri: Co., Box 269, Highland, ilL 
Iulm Wa~ Co., Inc., E1ctm. DIY., Filii. central Praducta. 

11-20 Woadside Ave. Woodside, H. Y. 
Del Electronics Corp., 2110 t Saldlord Ilyd. Mt Vernon, H. Y... P 1902 
DOuatH Microwave Co., Railroad Pl., Malaroneck, N. Y. 
Dranetz Elllin"ring Labs, Inc., 1233 North Aft., Plainfield, N, 1 
Dynamics Inirullentatlon, 583 Menterey Pass Rd., Monterey Pk., CII. 
E/asco,itnc., 5 NDrtInvlIod RIl, Bloomfteld, CDlln. 
E1cor DiY., Hallillarlln Ca.,2431 Undln Lane, .SIIver Sprill. Mil. P 1919 
Elgin Electronics, Inc., 2835 W. 12th St, Blx 1318, Erie, Pa. 
Fried Transfermer Ca., Inc., 1195 Wel1ield St, Brolklya, N, y, 
Gtles Eleclr1lllc Ct., Inc., 25& Van Hest Ava. Branx, II. Y. 
aanlseo Tecbnology Corp.,Colipanents/Genlstron Diys .. 18435 Susana Rd .. 

Comp\1ln. calH. ... .. . .. .. . .. . .. .. .. .. .. . .. .. .. .. . P 1290 
Gulten Inlls., Inc. Microcarim/ci DiY., Metuchen, N. J. 
H .. H TOllldal Wladlng Ca., 1410 Chardon Rd., Euclid, Obio 
las Elctrns., 2028 N. Uncil. Ave., Pasadenl, Calif, 
Kldd., Wilier & Co., Inc., 675 Mlln Sl, Bellaville, H.J. , 
Magnetic Cin:ait Bellents Inc. 2455 A Barden Rd~ Monterey, CII. P 2862 
Malllllico Inc.. B RieMer Ct., t IIGrlllJart, II. y, 
Microtran Co. Inc. 145 E. MinHI. AYe. Yalley Stroll, N. Y. .•. P 2866. 
IIWI., lie., Box 455, TranIDII, N. J •. 
Neshillioy Transformer Ca., Edison.furiong Rd., ~urtDnl. Pa. 
Narth AUlntic Industries Inc., 2GB Tlrmlnal Dr., Pliiallew, 'H. Y. 
Nlrtb HUIs Electronics Inc. Alnam/er PI .. BIen Cm, N, Y. 
IIytronlcl, Inc., Custom CallPonents Grau., Third Aft" Alphl, H. I. 

. P ~870 
Petrtess Electrical Prods., 1515 S. Manchestlr Ave.. Anl~elm, Cal. 

. P 2876 
Peschellllllrs., IlIc., ea,. Coral lid. Park, Box 147, Cape Caral, Fla. 
Sipal Tralllfarmer Co., Inc., l1unlus St, IrlIOldJll, N. Y. ••• . •. P 2885 
Soil. Electric Ow., 1111 Busse Rd.; Elk Groft Village, In; .....• P 2879 

, Solid State HeInL Corp., 15321 Rayen St, SaDlilvaill. CaL 
Staat. Inclrporatld, 22~ Ealt 3n1 St, DaJten, Ohll . . . . • . . P 2893 
SterlIIII Transfonear Corp., 510 Drlas Aft.,BraokIJR. N.Y. P 2890,2891 
Stevens-ArRuld, Inc., 7 Elkint St, Saoston,Mass. .••. , .. : P 2nl 
Tudd EIet:. Ce., Inc.. 28 HarrillnAvi, YOlurs,N. Y. .•.•.•.. P 2897 



TIII\IZ Inc., 3802 HOISIen St, SII Dlep, cain. ..... ...... p 2119 
Torllll, Inc. 13402 SIIIIh 7.1 III." Grandview, Mo. .... . . . p 2898 
Toml E1Ictrenlcs; IIC., HIe. 70, labwood, N. I. 
Unilld Transllrmer CD., 150 Yarlck St, New YIII!, N. Y. . . . • . .. p 2900 
Unltron, 1824 N. Fin! st, Garlald, TIXII 
Unlvlrsal Va!tron!cl ClIP. 27 Raflo Circll Dr. Nt Klscl, I. Y. 
Vari-L Co. Inc., 2D7 8reI1I'Ife. An., StlIIford, Cona. ......... p 1715 
Varo Inc., 1Il1/0 DaDal IlrIII Pkwy., PIaIO, TIL 
WanJau Ellllric Co., Induslrial Prods. DiY., 1540 E. Edinllr, Santa All, CaIH. 
Wanlass Electric Co,., 2115 S. Grind Ave., Santa Ala. cain. 
Wini LeallnI, 31 SOIIII st, MlUnt Vlrnon, N. Y. 
Wesliapousl Elec. Corp., COli" & Malerlall, 3 Gateway err., Pllbbul'lll, h. 
Zaring lads. Inc., BOI 477, Call1ll, IIId. 
Altec Lansing, 1515 S. Manchesler A.e., Anaheim. Cain. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Argonaut Assocs., Inc., P.O. Box K, Beaverton, Ore. 
Atias Coil Inc., 63 Main St, Ansonia, Conn. 
Balla.tran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Berkshire Transformer Corp., Rte. 341, Kenl, Conn. 
Batier Coil & Transformer Corp., Goodland, Ind. 
Bourns, Inc., Box 1398, Romoland, Cain. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Cain. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics, Inc., 2851 Southeastern Ave., Columbus, Ind. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Carson Mfg. Co., Inc., 2426 East 55 St., Indianapolis, Ind. 
Central Transformer Co., 850 W. Jackson Blvd., ChicaRo, III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd .. Los An~les, Calif. 
Con Co. of America, Inc., 221 Washington St, Northvale, N. J. 
Collins Radio Co., Dallas, TeXIS 
Continental X·Ray Corp., 1536 Clybourn Ave., Chicago, III. 
Cycle Transformer Corp., 177 Main st, W. Orange, N. J. 
Dano Eleclric Co., Main St., Winsted, Conn. 
Oiversified Power Co., Inc., 15223 Grevillea Ave .. lawndale, Calif. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro Powerpacs, Inc., 253 Norfolk St, Cambridge, Mass. 
Electronic ClIP. of America, 5726 W. Washington Blvd., los Angeles, Cain. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 lena PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main st, Ansonia, Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk .. Palo Alto, Calif. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Cain. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati, Ohio 
Fullmer Electronics, Inc., 18125 Napa St, Northrid~, Cain. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Goslin Elec. & Mig. Co., 2921 W. Olive St, Burbank, Cain. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion Sis., Grand Haven, Mich. 
HJS Engineering Co., Box 96, Park Ridge, III. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Harder, D. C. Co., Inc., 2580 K St., San Diego, Calif. 
Hughey & Phillips, Inc., 3050 N. Calnornia St., Burbank, Calif. 
Inductor Engrg., Inc., 117 Schley Ave .. lewes, Del. 
Invertronlcs, Box 342, Pine Brook, N. J. 
J B E1ctrn. Transformers Inc., 2310 Arniita~ Ave., ChicaRo, III. 
James Eleclronics Inc., 4050 N. Rockwell St .. ChicaRo, III. 
Jefferson Electric Co., 25th & Madison St .. Bellwood, III. 
K & M Electronics Corp., 408 Paulding Ave., Northvale, N. J. 
Kessler, Frank Co., Inc., 41-45 47th St., long Island City, N. Y. 
light Electric Corp., 214 leckawanna Ave., Newark, N. J. 
Mag-Con Engineering Co:, 85 Richardson St., S.E., St. Paul, Minn. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Aa. 
Merrimack Magnetics, 361 Aiken st, lowell, Mass. 
Microdot Inc., 22D Pasadena Ave., S. Pasadena, Cal. 
Microdot Magnetics, Inc., 5960 Bowerofl St, los ADReles, Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., ChicaRo, III. 
Miller, s., Corp., 89 Throop Ave., Brook~n, N. Y. 
Mystic Transformers, Inc., 114 West st, Wilmington, Mass. 
New York Coil Co., 4D-48 Second Ave., Phoenixville, Pa. 
Osborne Transformer Corp., 3834 Milchell Ave., Detroil, Mich. 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacilie Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Permavolt,Transformers, Inc., 1901 S. lafayetie St., S. Bend, Ind. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pico E1ctrns., Inc., 316 W. First St, Mt. Vernon, N. Y. 
Polygon Services Ud., 50 Northline Rd., Toronto, Ont., Can. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 SavoY la., Houston, Tex. 
Precision Elctrns. Co., 427 Plain St, Marshfield, Mass. 
Preferred Electronics, Inc., Main Une Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanla, Ga. 
Rae Co., Inc., 3725 East 13th St., Indianapolis, Ind. . 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., Lexington, Mass. 
Relcom, 2329 Ch.rteston Rd., Mountain View, Calif. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nurs, Calif. 
SKG AsSOCiates, Inc., 206 Eustis st, Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise. 
Sartron, Inc., 114 N. Main st, Ne'oIiJerg, Ore. 
Solar Electronics Co., 901 N. Highland, Hollywood, Calif. 
Spalron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Stancor, Essex Infl., Inc., 3501 W. Addison st, ChicaRO, III. 
roc Div., P.O. Box 365, Li' eton, Mass. 
TRW ElectroniCS, 1100 Gli don Ave., ,los Angeles, Calif. 
Tele Coil Co., Inc., 2733 unders st, Camden, N. J. 
Todd Eleclric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Topaz Inc., 3802 Houston St, San Diego, Calif. 
Transformer Design Inc. of Milwaukee, 73n N. 76 st, Milwaukee, Wise. 
Transformer Mfrs., Inc., 71151 W. Wilson Ave., Chicago, III. 

Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Dislributor Div., 305 N. Briant St., Huntington, Ind. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Welex Electronics. Box 986, Sliver Spring, Md. 
Westinghouse Elec. Corp., Specialty Transformer Div., Box 231, Greenville, Pa. 
Wintron Co., Inc., 9759 Rush st, S. EI Monte, Calif. 

TRANSFORMERS. LINE 
ACDC Electronics Inc., 2979 Hirth Ontario st, Burllank, Calif. 
ADC Products. _ Clllbridp st, Milllllapolls, Minn. 
BISIII Ellclrlc CD., Box 269, Highland, III. 
Dal ,Electronics Clip., 250 E. SlIIdilni BIY1I. Nt Venan, N. Y. 
EllSCa, IIC., 5 NorihWlad Rd., Blollnfield, Clnn. 
Ferrotran Electronic CD. IIC., &83 Broadway, New York, N. Y. 
Frald Transfor.er Ce., Inc., 1795 W,h1ield st, Broa!"n, N. Y. 
Senenl Electric CD., Elctrn. Camp. SailS Oper. 1 Rlvlr Rd., Scheaectadr, N. Y. 

p 2858,2859 
GenJsco TIChnolDIY Corp., COll\Pllnlnb/Genlstral Divs., 18435 SUsana Rd. 

Campton, Cam. 
H & H Toroidal Winding Ca., 1410 ChaniDli Rd. Euclid, Ohla ... p 735 
Kidda, Wllter & Co., Inc. 875 Main st, Bellevlll" N. I. 
Mlcrolran Ce., lac., 145 E. Mineata Ave., Valier Stnam, N. Y. ... p 2866 
1M\, loe., Bax 455, TraitoR, N. I. 
/lyfranic, Inc., Custom CIlllJlnanb Broap, Thlnl AVI., Alpha. N. I. 
PaIlIISI Electrical Prods., 1515 S. Manchestar AVI., Anaheim, Cal. 

p 2876 
P'Rhellnstn., llIe., Cap, Coral Inll. hrk, BOI 847, C .. ' COlli, Fil. 
Silnal Tilnsfonler Co., Inc., 1 Iinius St .. BrlO!l,n, N. Y. 

p 2881-2883,2885 
StlrilJil Tralstarmer Carp., 510 Drlas Ave., Broa!lJn, N. Y. 
Tontel, Inc. 13402 Solllll 71 HiIbwar, BrandYln, MOo • • . . . . . p 2898 
Torwico Electronics, Inc., HIe. 70, la1med, N. I. 
Transformer Electronics CD., Box 910. Beulder, Calo. .....•... p 2124 
United Transfolllll' Ca., 150 Vlrlet st, IInr Vlrk, N. Y. . . . . . .. p 2900 
ValD Inc. 1100 Danas NDrih PIIwy. Plana, TIL 
Yirlinll flectronlcs Ca., Inc .. 2908 Tel,slar Ct, Falls C.arc~ Va. 
WlnlaSS Ellclrlc Ca., Iidusfrial ProtIj. DiY .. 1540 E. EdlnR8r, Salll Ana, CIIlf. 
Wanlass fleelric Ca .. 2175 S. Brand Ave., Santa Ana, carn. 
Wani Leonard, 31 SlIth St., Moual Vernan, N. Y. 
Z.lng IndL, Inc., B0I477, Camel, Ind. 
Altec lansing, 1515 S. Manchester Ave., Anaheim. Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo. Jap. 
AUas Coil Inc., 63 Main SI., Ansonia, Conn. 
AII.s Sound OIv., 10 Pomeroy Rd., Parsippany, N. J. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Better Coil & Transformer Corp., Goodland, Ind. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Bourns, Inc., Box 1398, Romoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan PI., Pomona, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cal.power Corp., 140 Kansas st, EI Segundo, Calif. 
Central Transformer Co., 850 W. Jackson Blvd., ChicalO, III. 
Coil Co. of America, Inc., 221 Washington St., NDrihvale, N. J. 
Cycle Tilnsformer Corp., In Main St, W. Orange, N. J. 
Diversified Power Co., Inc., 15223 Grevillea Ave .. lawndale, Calif. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Eleclro-Voice, Inc., 600 Cecil St., Buchanan, Mich. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 lena PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Epee Products, Inc., Box 298, Wallkill, N. Y. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Forest Elec. Co., 1001 North 251h Ave., Melrose Park, III. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion SIs., Grand Haven, Mich. 
HJS Engineering Co., Box 96, Park Rid~, III. 
Hammond MIg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont Can. 
Inductor Engrg .. Inc., 117 Schley Ave .. Lewes, Del. 
Invertronics, Box 342, Pine Brook, N. J. 
Light Eleclric Corp., 214 lackawanna Ave., Newark, N. J. 
Mag-Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
Merit Coil & Tr~nsformer Corp., 2040 Sherman St, Hollywood, Fla. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microdol Magnetics, Inc., 5960 Bowcroft st, los An~eles, Cain. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., ChicaRO, III. 
New York Coil Co., 4D-48 Second Ave., Phoenixville, Pa. 
Oaktron Industries, Inc., Monroe, Wbc. 
PCA Bectronics, Inc., 16799 Schoenborn St., Sepulveda, Cain. 
Pacific Assemblers Co., Inc., 450 Campus Dr. 11524, Newport Beach, Cal. 
Permavolt Transformers, Inc., 1901 S. lafayetie st, S. Bend, Ind. 

. Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pico Elctrns., Inc., 316 W. First St., Mt. Vernon, N. Y. 
PoIVllhase Instr. Co., 126 E. Fourth St, BridRl!Port, Pa. 
Power Electronics Co., 5701 Savoy la., Houston, Tex. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Oran~, N. J. 
Quam·N~hols Co., Marquatie Rd. al Prairie Ave., Chicago, III. 
Radio Engineering labs., 29·(11 Borden Ave., Long Island City, N. Y. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., Lexinlrton, Mass. 
Sartron, Inc., 114 N. Main st, Newberg, Ore. 
Stancor, Essex Inf'l .. Inc., 3501 W. Add~on SI., ChicaRO, III. 
Sylvania lighting Prods" Sylvania Electric Prods., Inc., Danvers, Mass. 
TRW Eleclronics, 1100 Glendon Ave., los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 st, Milwaukee, Wisc. 
Transformer Mfrs., Inc., 71151 W. Wilson Ave., Chicago, III. 
Transformer Technicians. Inc., 4447 W. Armita~ Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Utah Electronics, 1124 E. Franklin st, Huntington, Ind. 
Utrad ClIP., 305 N. Briant st, Huntington, Ind. 
Wintnin Co., Inc., 9759 Rush St, S. EI Monte, Calif. 

TRANSFORMERS. MATCHED. PRECISION 

TRANSFORMERS. LINEAR 
ADC ProdlCts, 8405 Cllllilridp st, Mlnmpalll, Mlnn. 
American Tms-Call Carp., 124-011101s1 Ave., Rlclmand HJJ~ N. Y. 
Basler Ellelric Co., BOI 269, H/lhlaad, HI. 
Bulan Wstah Ca., Inc., Elctrn. DiY., Freq. Control Products. 

81·2(/ WDO .. ide AVI., l1aadslde, N. Y. 
Clifton DIv., Mlrple II Broadway, Clifton HRhIs.. PI. 
Daullas Mlcromt Co., Railroad PI., Mallaroneck, N. Y. 
Genlsca T,ehMIDIY CorP., Cam/IDnenb/GeftlsfroR DIYS .. I8435 SlSa .. Rd. 

CmptoR, Calif. 
Mapellca Inc., 8RleUer Cl, E.Narthpart, N. Y .......... '" p 2865 
MJcrolml Co., Inc., 145 E. Mineola Ave., Valley Stram, N. Y. 
SipaJ Tnnsfolll8r CD., Inc., 1 Janius st, Broalliyn, N. Y. 
SIJI~ StIta E1ctrn. Cora., 15321 IIaYH St, S"llvIiIa. cal. 
SiIrIIJiI Transfonnlf CDIJ., 510 Drlos AYI., Broaldyn, N. Y. 
TDIW~a Electronics, Inc., HIe. 70, labwoad, N. L 
UnRld Tnnsf1lrmll CD., 150 Varlck st, New YIIii. N. Y. 
Unltron, 1824 N. Filst St, Sarllnd, Texas 
Yan Inc., 1Il1/0 Dallas IIIrIh pny., Plane, TIL 
Wini LIlnanl, 31 Saulll St., Mlunt Vlrnal, N. Y. 
ZIrIn,lm. Inc., IIIx 477, Camll, Inil. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Alias Coil Inc., 63 Main St., Ansonia, Conn. 
Automatic Timing & Controls Inc., King of Prussia, Pa. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Baurns, Inc., Box 1398, Romoland, Calif. 
Bullock Magnetics Corp., 2805 Metropolitan Pl., Pomona, Calif. 
C·E Electronics, 363 W. Glenside Ave., Glenside, Pa. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd .. ChicaRo, ill. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Columbia Research labs., Inc., Macdade Blvd. & Bullens la., Woodlyn, Pa. 
Electro·Winders Co., Inc .. 854 W. Front Street Covina, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Epee Products, Inc., Box 298, Wallkill, N. Y. 
Era Eleclric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Fullmer Electronics, Inc., 18125 Napa st, Northrid~, Calif. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive st, Burbank, Cain. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marlon SIs., Grand Haven, Mich. 
Hammond Mf~ Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Invertronics, Box 342, Pine Brook, N. J. 
Kavlico Elctrns., Inc., 20869 Plummer St, Chatsworth, Cain. 
Lear Siegler, Inc .. 3171 S. Bundy Dr., Santa Monica, Calif. 
Merrimack Magnetics, 361 Aiken St., Lowell, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Mid·West Coil & Transformer Co .. 1642 N. Halstead St., ChicaRo, 'ill. 
Polyphase Inslr. Co., 126 E. Fourth st, BridReport Pa. 
Precision Elctrns. Co., 427 Plain St .. MarShfield. Mass, 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., Lexinlrton, Mass. 
SNC Mfg. Co., Inc., Box 470, 'Oshkosh, Wise. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Cain. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wise. 

TRANSFORMERS. MAGNETIC AMPLIFIER-SEE 
TRANSFORMERS. SATURABLE 

TRANSFORMERS. MATCHED. PRECISION 
ABC Praducls, 8405 Cembridle St, Minnapells, Mlna. 
Alllericn TralS-Call Corp., 124-118 10111 AYI., RichllDld HHI, N. Y. 
Bulova WlI1:~ Co., Inc. Elctrn. Dlv. Freq. Control Products. 

61·20 Woodside An., Wlndslde, N. Y. 
Daurlas Micron" Co. RaRroad PI., Mamaroneck, N. Y. 
Freed Transformer Co., Inc., 1795 Weirfleld St. Brooklyn, N. Y. 
Ge.~co TechnolDIY Corp., Cam/ltnenta!Genistran Din. 18435 SlIana Rd .. 

1:1Il1II0II, cam. 
H " H Toroidal Whldln, CD., 1410 Chanlln Rd., Esclld, Ohll 
llapeliclllc., 8 Richtar Ct, E.Narthpart, N. Y. .. .. . .. .. ... p 2865 
M/clllnln Co., Inc., 145 E. Mileol. Ave., Vallay Stream, N. Y. ... .p 2866 
Marth Allantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
North Hills E1emnics Inc., AlllInder PI., Glen Cm, R. Y. 
Nytrellics, Inc., Cus\Dm Cempanenls Group, Third Ava., Allha, N. J. 
Plconlcs Inc., 220 BlSIan Rd., No. Billerica, Mass. 
Sipal TlIIstorGler Co., Inc., 1 Iinius St, Brooldyn, N. Y. 
StarliIIt: Tl1nsflllllr Corp., 510 Drias AVI., BroDIIlJn, N .. Y. 
StlYIIs-Arnald, Inc., 7 Elkins st, S. Boston, Mass. 
Tlrolel, Inc. 13402 Sluth 71 H/lhway, BrandYlew, MI. 
Torw/co Electnnics, 1IIc., HIe. 78, lalewand, N. L 
Unilld Trallllllllr Co., 150Varlck St., New Yark. N. Y. 
Yare Inc., 1Il1/0 Dallas North Pkwy., Pllna, TIL 
WInllss Electric Ce., 2175 S. Graod A" .. Santa Ana, Cal". 
WlnI Leananl, 31 South st, MOlnl Vernon, N. Y. 
A. C. Electronics Co., 11766 W. Pice Blvd., Los Angeles, Cain. 
Allee Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Execulive Blvd., Fort Wayne, Ind. 
Bourns, Inc., Box 1398, Romoland, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Coil Co. of America, Inc., 221 Washington St., North.ale, N. J. 
Electro-Winders Co., Inc., 854 W. Front Street Covina, Cain. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworlh, N. J. 
Bnetic Electronics, Inc., 2100 lena PI., Venice, Cain. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Era Bectric Corp., ril Sand Park Rd., Cedar Grove, N. J. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, ill. 
Fullmer Electronics, Inc., 18125 Napa St., NorthridRl!, Calif. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Goslin Elec. & MIg. Co., 2921 W. Olive st, Burbank, Cain. 
Hammond Mfg. Co. ltd., 394 EdinburRh Rd. N., Guelph, Ont. Can. 
Invertronics. Box 342, Pine Brook. N. I. 
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TRANSFqRMERS. MATCHED CCont'dl 

J B Elctm. Transformers Inc., 231U Armitage Ave., Chicago, III; .. 
Kessler, Frank CD., Inc., 4145 47th st., Long Island CitY,N .. Y. 
Merit Coil & Transformer Corp;, 2040 S~rman St., Hollywpod, FI.a. 
Mid·West Coil & Transfonner Co., .1642 N. Halstead St., ChicaRO, III .. 
National Coil Co., Box 1040, Douglas, Ariz •. 
0":0 Corp., 712 S. E. Hawthorne Blvd., POrtiand, Ore, 
Pacific Assell1blers Co., In~, 450 Campus Dr. #524, Newport Beach, Cal, 
Pico Elctrns., Inc., 316 W. First st., MI. Vernon, N. Y. 
Polyphase Instr. Co., 126 E. Fourth st.; Bridgeport, RI. 
Power Electronics Co., 5701 Savoy La., Houston,Tex. 
Preeision Elclrns. Co., 427 Plain St., Marshfield, Mas~ 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Raytheon Co., Microwave & Power Tube.Div., 141 Spring ~t.. Lexington. Mass. 
Sartron, Inc., 114 N. Maln st., Newberg, Ore. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Cain. 
Toppar Mfg. Co., Inc., 889 Northern Blvd., Great Neck. N. Y. 
Transformer Design Inc. of Milwaukee, 7377.N. 76 St, Milwaukee, Wise. 
Universal Torolil Coil Winding, Inc •• 1190 Grove st., Irvington. N. J. 
Wells Elctrns. Inc., 1701 S. Main St., South Bend. Ind. 

TlANSFORMERS •. MATCHING 
ACDC. Eleetnnlcs Inc., 2979 Norlb Ontario St., Burblnk, Calif. 
ACC Pmluell, 8485 CambrlllP St, MlnmpDli~ Minn. .• • • .• p 2846 
Applied Renan:!!, Inl:;, 78 S. Bayles Ave., Pili Washington, N. Y. p 1651 
811m' Watch Ca., Inc., Elctrn. Div., Freq. Contral Products, 

61·20 Woodsldl Ave., Woodsidl, N. Y. 
Caddall.JIurns Mig. Ca. Inc., 40 Eo 2Dd St., Mineola, N. Y. 
Doullas Mlcrawava Co., Railroad PL, M8lIIaronlck, N. Y. 
DYlOlflllblc Elcln. Corp., 57 Bioallinlllal, Rd., HicmBIe. N. Y. P .1661 
Electro Impulse, Inc., 11& Chlsltut St., Red hnk, N. J. •...•. P 1669 
Freed Transformer Ca., Inc., 1795 Welrtleld St., Brooklyn, N. Y. P 2856 

. Belisco Tee'nollD Calli., Cemponalts/Banlstral Divs.. 18435 Susana Rd.. 
CollJlloa; Calif. 

H~onlc Inc., 249 N. Tloosi, Olathe, Kans. 
Kappa Networks Inc., 1&5 Roosevelt Ave. Carteret, N. J. 
Kidde, Waller & Ce., Inc., 615 Main St., Belleville, N. J. 
Lorcb Bectronicl CIIII., 105 Ceder La., EDl1ewo0d, N. J. 
Macnetfco Ine., 6 R1ebtar Ct, Eo Northport, N. Y. ... . . . . . . . .. P 2865 
M1crotran Ce., Inc., 145 E. Minaola Ave., Valley Stream, N. Y. ... p 2866 
Narth HII1sEledroulcs Inc. Alewder PI., Glen Cave, N. Y. .••• P 2869 
Nytronics, Inc., Custom COQllnents Group, Thinl AvL, Alpha. N. J. 

P 2870 
Peerlesl Bectrical Prods., 1515 S. Manchnter Ave., Anaheim, CII. 

P 2873. 2876, 2877 
Plcenic! Inc., 220 Bosto. Rd., Ha. Billerica, Mals. 
Portchesltr IBm. CUIII., 114 Wilkin Ave., Part Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St., Port Cbester, N. Y. 
RaVIn Electron~ Inc., 101 W. Alameda Ave., Burbank, Calif. .. P 1705 
Signal Transf1l!mer Ca., Ine" 1 ilnlus Sl, Bl'lMIklyn, N. Y. 
Staco, Incorporated, 224D East 3n1 St., Dayton, Ohio 
sterHiI,lransionnel COlli. 510 DrJw Ave., Breaklyn, N. Y. 
Toretal, Inc., 13402 South 71 Highway, Grald""" Mo. 
Torwlce Electronics, Inc. HIe. 10, Lakewoad, N: J. 
Unlttd Transl.rmer Ca., 150 Varlck St, New 'arl!, N. Y. . . • • . .• P 2900 
Ualtron, 1824 N. First St., Garland, Texas 
Yar~L Co. lac., 201 Greenwich AYe., stamford, ConlL ......... P 1715 
Yaro Inc., 1600 Dallas Harth Pkwy., Pllno, Tex. 
Warnlchel Enn Co. Inc., P.O. BII 577, GafthersbulI, Md. 

, Za~ng 11Ids. Inc. lex 477, Carmel, Ind. 
~ Aerolite Electronics Corp" 2207 Summit Ave., Union City. N. J. 

Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnatics Corp., P.O. Box 8, Carterville, III. 
Anritsu Elec. Co" Ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Antennacraft Co" Box 1005, Hwy. 34, W., Burlington, Iowa 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
AUas Coil Inc., 83 Main St, Ansonia, Conn. 
AUas Sound Div., 10 Pomeroy Rd" Parsippany, N. J. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Berjshire Transformer Corp., Rte .. 341, Kent, Conn. 
Befu!r Coil & Transformer Corp., Goodland, Ind. ' 
Blonder·Tongue Labs Inc., 9 Alling st., Newark, N. J. 
Bogen Communications Div., Lear Siegler, mc., Box 500, Paramus, N. J. 

• Bourns, Inc" Box 1398, Romoland, Calil. 
C B C Industries Inc" 2601 N. Howard St., Philadelphia, Pa. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge. Mass. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago. III. 
Coil Co. of America, Inc., 221 Washington st., Northvale, N. J. 
Collins Radio Co., Dallas, Texas . 
Delta Coils, 4312 Main St., Philadelphia, Pa.. . 
Delta Electronics Inc., 4206 Wheeler Ave., Alexandria, Va. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Edko E1ctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Edwin Inds. Corp., 11933 Tech'Rd., Silver Spring. Md. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro-Voice, Inc., 600 Cacil St, Buchanan, Mich. 
Electro-Winders Co., Inc., 854 W. Front·street Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth,' N, J. 
Elnetic Electronic~ Inc., 21DO Zeno PI., Venice, Calif. 
Energy Dynamics ·Corp., 83 ~ain St .. Ansonla, Conn. 
Epco Products, Inc., Box 298, Wallkill, N.Y. 
Era E1actric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif, 
Finney Co., 34 W. Interstate st., Bedford, Ohio 
Forest Elec. Co., IDOl North 25th Ave .• Melrose ~ark. III. 
Foster Transformer Co" 3820 Colerain Ave" Cincinnati. Ohio 
Fullmer EI..:tronics, Inc., 18125 Napa St, Northridge, Calif. 
~avin Instrs., Inc., Box 413, Somerville, N. J. 
General Coil Prods. CQrp.! 156 Hinsdale st., Brooklyn"N. Y. 
Geo Space Corp., 5803·.G enmont Dr., Houston, Texas 
Goslin E1ec. & Mfg. Co., 2921 W. OliVe St, BUrbank, CaUf, . 
Hammond Mig. Co. Ltd., 394 Edinburgh Rd, H.; Guelph, Ont. Can. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calif •. 
Hy-GainElectronics Corp., N.E. Hwy. [at Stevens Creek;:Lincoln, Nebr, 
Invertronics, B.ox 342. Pine Brook .. N. 'I. . . . 
Jerrold Ei..:tronics Corp., 401 WalnutSt, Philadelp~ia, Pa .. 
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Koss Electronics, Inc .. , 2.227 Horth~lst St., Milwaukee, Wise. 
Krohn·Hite Corp., 580 Massachusetts Ave., Cambridge, Mass. 
Mag-Con Engineering Co., 85 Richardson St, S:E., St Pau~ Minn. 
Merit Coil & Transformer Corp., 2040 Sherman st .. , Hollywood, Fla. 
Mid-Wesl Coil & Transformer Co., 1642 N. Halstead St, Chicago, III. 
Deco CorP.,.712 S.E, Hawthorne Blvd., Portland, Ore. '. . 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524. Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ar~. 
Pieo Elctrns .• Inc., 316 W. First st., Mt. Vernon, N. Y. 
Polyphase Instr. Co;, 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 SaVOy La" Houston. Tex. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Prototype Transformer Corp., 545 H. Arlington Ave., E. Orange, N.), 
Quam-Nichols Co., Marquette Rd. at Prairie Ave., Chic.aRO,III. 
RMS Electronics, Inc., 50 AntinPi" Bronx; N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
Radio Engineering Labs., 29·01 Borden Ave., Long Island City, H. Y. 
Radio Research Co .. 189 Mt Pleasant Ave .. Rockawav. ·N. J. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring st" Lexington, Mass. 
Rohde & Schwarz Sales Co., 111 Lexington Ave., Passai~ N. J. 
Sartran, Inc., 114 N.Main St, Newber~Ore. . .' 
Scala Radio Corp., 1970. Republic A.ve., San Leandro, Calif, 
Sitco Antennas, 10330 N. E. Marx St., Portll\nd, Oregon 
Skyway Magnetics, 837 Isis Ave., Inelewood, Calif. 

.. Spatron. Inc., 715 S. Raymond Ava., A1hamll!a, Calil. . 
Sylvania Lighting Pro!lS., Sylvania Electric Prods., Inc., Danms, MaSs. 
TDC Div .• P.O. Box 365, Littleton, Mass. 
TDK Electronics Co., Ltd., 1% 2 Chome Uch~kanda, ChiYllda-ku, TokYll. Japan 
TRW ElectroniCS, 110.0 Glandon .Ave., Los Angeles, CaIH. 
T..:hnicel Material Corp., Box 142, Mamaroneck. N. Y. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wise. 
Transformer Mlrs., Inc., 7OO1 W. Wilson' Ave., Chicago, III . 
Transformer Technicians; Inc., 4441W. Armitage Ave., Chicago. III. 
Translab, Inc., 4740 Federal Blvd., San Diego, ,Cain. 
Triad Distributor Div., 305 N. Briant St, Huntington. Ind. 
Trylon, Inc .. Elverson, Pa. 
Universal Torolil Coil Winding, Inc., 1190 Grove st., Irvington. N. J. 
Utrad Corp., 305 N. Briant St, Huntington, Ind" 

TRANSFORMERS. MATRIX 
ACC Products, 8405 Clmbrldl8 St, MinneIJolls, Mlno. 
Freed Transformer Co., Inc., 1795 'airfield St., BroDldyn, N. Y. 
Mlcrotran Ca., Ine" 145 E. Mineola Ave., Valley stream, N. Y. 
Slertlll. Transformer COI\I., 510 DriUs Ave., BroaIIlyn, H. Y. 
Tlrwici Ele<:tranics, Inc., RIa. 70, Lakewlod, Il J. 
United Transformar Ca., 150 Yarick St, New York. N. Y. 
Varo Inc. 1600 Dallas Narth nwy., Plano, TeL· 
C B C Industries Inc., 2601 N. Howard st., Philadelphia, Pa. 
con Co. of America, Inc., 221 WashingtOn St., Northville, .N. J. 
Collins Radio Co., Dallas, Texas 
Gotham Audio Corp., 2 West 46th St., .New York, N. Y. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Polyphase Instr. Co., 126 E. Fo.urth st., Bridgeport. Pa. 

Skyway Magnetics, 637 Isis Ave .• Inglewood, Calif, 
TRW Electronics. 1100 Glendon Ave., Los Angeles, Calif. 
Transformer Design Inc. 01 Milwaukee, 7377 N. 76 st., Milwaukee, Wisc. 

TRANSFORMERS. MERCURY VAPOR 
ACDC Eilctranics Inc., 2919 Marth Ontario St., Burbank, CaIH. 
Freed Transfermer Ca., Inc., 1795 Walrtleld St., Brooklyn, H. Y. 
Beneral EJectric CI. Belrn. Comp.Sales Opar,,'\ River Rd., Scbeneclldy, N. Y. 
JIWI., Inc., Box 455, Trenton. N. J. 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, ilL 
United TraniltllRlI Co. 150 Yarick st., New Ylrk. N. Y. 
Varo Inc., 1600 Dallas Narth Pkwy., Plaia, TaL 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Engelhard Hanovia, Inc., 100 Chestnut St., Newark, H. J. 
Foster Transformer Co" 3820 Colerain Ave., Cincinnati. Ohio 
Invertronics. Box 342, Pine Brook. N. J. 
Jefferson Electric Co" 25th & Ma~ison St, BellWood, III. 
Light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Shannon Luminous Matis Co" 7356 Santa Monica Blvd" Hollvwood. Cal. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 

TRANSFORMERS. METERED· 
H " H Toreidal Winding Co., 1410 Cllardon Rd., Euclid, Ohio 
ObRlile ManufacllIrinr Co., 363S HlWlrd St, Sblde, IlL ...... P 2871 
Staco, lecorp.ratad, 2240 East 3n1 St., Dayton, Obro . . . .. . . p·2893 
SIe~lIig Transformer COlli., 510 DrillS Ava., BIiOklyn,.H. Y. 
Superior Electric Ca., 1000 I!1lddle St., Brislt~ Conn. ......... p 2896 
United Transftrmer Co., 150 Varick St, Naw York, H. Y •. 
Varo Inc., 1600 Dallas Hirth Pkwy. Plano, TIL 
con Co. of America, Inc., 221 Washington St,' Northvale, N. J. 
Sylvania lighting Prods., Sylvania Electric Prods., ·Inc., Danvers, Mass. 
TRW Electronics, 1100 Glandon Ave., los Angeles, Calif. 
Triad Distributor Dlv., 305 N. Briant St, Huntington, Ind. 

TRANSFORMERS. MICROPHONE 
ACDC Electro.lellac., 2979 N,rIb OntarlaSt; Blrllank, Cain. 
ADC Products, 640.5 Cambridp St, Minneapolis, Mino. 
Freed ·Transfermer Co., Inc., 1795 Welrtleld St, lIroaklyn, N. Y. 
Kidde, Walter" Co:; Inc., 875 Main St., BalievAle, H. J. 
Lorch Electronics COI\I., 105 Cadal La., Eng!ew,od, No J. 
Mlcrotraa Co. Inc., 145l Minaola Ave. Valley Stream, N. Y. '" p 2866 
Nytranlc~ lac., CusItIa COllpone.ts 8roup,Thiit! A"., Alpill, N. J. ' 
P .. ~ess Electrical Prods. 1515 S. MaiRbesltr Ava., Anaheim, Cal. 

Schrack EilctrIc81 SailS Cerp" 11«1 BroadwaY, Nt. York. N. Y. 
SlllliIIl TrapsfolllerC..,.., 510 DrIus Ave., Breeldyn, N. Y.. 
Terot8~ Inc.,. 13402 South 7lHighway, GrandvIeW, MD: 

p 2876, 

United Tlinsfo~lIIer ~., 150 Vllick St., New YOlk. N.·J: 
lIriIIglnds., Inc., 8oHn. Carmel.llld. . .... 
AIIei: Lansing, 1515 S. Mancheslel Ave., Anaheim. Calif. 

, American Magnetics Corp., P.O. BOx'S, Carterville, III. 
Atlas Con Inc., DaMain St, Ansonia, Conn. 

Ball8$lran Corp., Executive Blvd., Fort Wayne,lnd. 
Berkshire Transforme~ Corp .. RIli. 341, ~nt Conn. 
Bogen Communications Div., Lear $iegler, Inc., .Box 500, Paramus, R.J. 
Bourns, Inc., 8011398; Romoland .. Calif. 
C B C Indusfries Inc, 2601 N. Howerd St., Philadelphia, Pa. 
CP ElectroniCS, Inc., 285l southeastern AVe., Columbus, Ind, 
Central·Transformer Co., 850 W. JaCk$On Blvd., Chicago. III. 
Coil Co. 01 America, In~, 221 Washington St,. Northvale, N. J. 
Edko Elctrns. Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc:, 2015 N.Kolmar Ave., Chicago, III. 
Eleclro-Winders Co., Inc., 8S4 W. front Street Covina, Cain. 
Elnetic' ~e~ronics, In~, 2100 Zeno PI., Venice, Calif. 
EpcoProdu~ Inc., Box 298, Wallkill, N. Y. . 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forest E1ec. Co., 1001 Horlh 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati, 'Ohio 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rei. N., Guelph, Dnt Can. 
J B Elctrn. Transformers Inc, 2310 Armitage Ave., Chicago, III. 
Kessler, Frank Co., In~:4145 .47th St, Long Island City, N. Y. 
Mag.Con Engineering Co., 85 Richardson St., SoE., St.Paul, Minn. 
Ment Coil & Transformer Corp., 2040 Sherman st., Hollywood, Fla. 
Mid·West Coil & Transformer Co .. 1642 N. Halstead st., Chicago, III. 
Mystic Transformers, Inc., 114 West St., Wilmington, Mass. 
New York Coil Co., 40-48 Second Ave., Phoenixville, Pa. 

· Deco COrp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524; Newport Beach, Cal, 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ar~. 

· Polyphase Inslr. Co., 126 E. Fourth St, Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain st., Marshfield, Mass. 
Prototype Transformer Corp.,545 N. Arlington Ave., E. Orange, N. J. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St, LeXington, Mass. 
Sartron, In~, 114 N. Main st., Newberg, Ore. 
~ure Brothers, Inc., 222 Hartrey Ave., Evanston, III. 
Spatron, Inc" 715 S. Raymond Ave., Alhambra, Cain. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., YOOkers, N. Y. 
Transformer Mfrs., Inc., 7OO1 W. WiI~n Ave., Chicago, III. 
Triad D~tributor Div., 305 N. Briant St., Huntington, Ind .. 
Utrad Corp., 305 N. Briant St, Huntington, Ind. ' 

TRANSFORMERS. MICROWAVE 
ADC Predlcl~ 6405 Cambridp St, Mimraapalis, Minn. 
Dotllas Mlcrowa" Co., Railroad Pl., Mlmaroaeck,·N.Y. 
Dynograplilc E1c1n. COI\I.; 57 BloOlllngdale Rd" Hicksville, N. Y. P 1661 
LEL Div. Varian, 75 Akron St., Coplagua, N. Y. 
Maanet1co Inc., 6 Richter Ct, E. Nllrlhport, N. Y. 
Nytron1cs, Inc, Custoll COllponents Broup, nlnl Ava. Alpba, H. J. 
Plcanies Inc~ 220 Beston Rd., NI. Biliericl, MISI. ... • . • • . • • . p 742 

, Pllrlcllester Instr. Corp., 114 WHkins Ave., Port Chesler, N. Y. 
Prellliel MicrewaYl CIIII., 35 Ne. Broad St, Port Chesltr, N. Y. 
Tramo Pr.dl~ 4241 Glencoe Ave" Yenlet, CaIH. 
· Yari-L Ct. Inc., 207 Greeawidl Ava., stamon!, Cenn. .....•... p 1715 
Yare Inc., 1600 Dallas Nort_ Pkwy., Plana, Tn. 
Vector Industries, 821 San Antonia Rd., Palo Alto, Calli. 
Aireom, Inc., Rle. 168, Union, N. H. . 
Airtron Div., Utton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Alpha Industri~ Inc., 381 Elliot st., Newton Upper Falls, MasS. 
Anzac EleCtronics, 121 Water St, Norwalk, Conn: 
Astrolab, Inc., 4 McCandless St, Linden, N. J. 
C B C Industries Inc., 2601 N. HOYiard st., Philadelphia; Pa. 
CES E1ectranics, 2968 Ave. Z, Brooklyn, N. Y. 
Collins Radio Co., Dallas, Texas _ 
Electro-Winders Co., Inc., 854 W. front Street· Covina, Calif. 
General Microwave Corp., IS5.Marine St, Farmingdale. N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd .• Akron, Ohio -
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chicago, III. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, ~c., 459 E. Main St., Denville, N. J. 
Micro-Radionics, Inc., 14844 'Oxnard st., Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., N.eedham Hgb" Mass. 
Microwave Labs. of Ame[ica, Box 13, Bay Sta., Brooklyn, N. Y • 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Optimax Inc., 258 N. Main St, Ambler, Po; 
Polyphase Instr. Co'., 126 E. Fourth St., Bridgeport, Pa. 
Prototype Transformer ~orp.;.545,.N. Arlington Ave., E. Orange, N. J. 
RF Systems, Inc., 155 King St, Cohasset, Mass. 
Radio EDlineering Labs., 29.()1 Borden Av~, Long Island City, No Y. 
Raytheon Co., Microwave & Power Tube DiY., 141 Spring st., Lexington, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc. 
TRW Electronics, 1100 Glendon Ave., Los Angeles, Calif. 
Utred Corp., 305 N. Br~nt St, Huntington, Ind. 
Zeta Labs., Inc., 616 National Ave., Mountain View, CaIH. 

TRANSFORMERS. MINIATURE. SUBMINIATURE 
& MICROMINIATURE 

ADC Produell, 8405 Cnrldl8 St., lIillaeapDIIs, Mlnn. • P 2846,2847 
Mbott Tranllsltr Labs, lee., 5200 W. Jeffarson IIJyj., Los liIpl, .. Calif. 

'. . P 2848-2852 
AlcD Electrooh: Products Inc., Box 1348,l.awJenca, Mass. ....• P 1781 
All,n Avionics Inc., 255 East 2nd St.; Mineola, M. Y. 
ArnlhlMapatlcs Colli., 11264 Playa Cl, Calvar City, Cal. •••• P 185B 
Artranlc Inm. Ca., 11232 Trtang1c La., Silver Sprilll. Md. 
Aslrosysltms, Inc., &Nevada Dr., NIWHyde Pari!, N. Y. :...... P 1328 
Automatic c.n Ca., 76 Eo 2nd St., Mlneoli, N. Y. . ........... ; P 723 
"or.s, Inc., Trlmpot DiY. 1200 Call1lllbla AYe., Rlvallltll, Calif. 
811m WatCb ca., Inc., Elctra. DiY., Freq. central Prodecll, 
. &1-20 Woodside AYe., Woadsida, N. Y. 
CtnlellporalJ Electronics, 4838 West 35th St, MinneaJOIIs. Milln. P 285.iI 
Dale Sectn_ics, SIeux DIY., lex 18D, YankiD .. U. .,..... p 730,731 

, DeleYall fJectronlcs Cor,. 270. Gllbr Rr);, East Aurora"N. Y. 
.. DOIgfas Mlc!awave CL,.1IahroadPl."Miruruack,II..Y. 

· D~IJoBlrnesElctms. CIIII,250 N. YitI.edo Ave.,i'asadena,CaIiI. , . 
Ferrotraa Electronic Co. Inc., 8., Broadway, New Yerk, N. Y. '.. p 2855 
Freid Transformer Co., lac., 1795 Weirfie.ldSt., aro,ldyn,N. Y. . P 2856 
General ElectriC Co. E1cIrn. COllp. SaIi,S O,er., 1 RIver R4. Sc1Ieliectady, N. Y. 



G.nlsco TecIIlololr CaIJ .• CDllponnts/Geniitron Dlvs., 18435 SlIIna Rd .. 
Co.pton, Car~... .................. .............. p 1290 

H • H Toroidal WIndIng CD .• 1410 Chardon Rd. Euclid. Obia 
Hlsonic Inc •• 249 N. Troost, Olathe. Kans. 
KIdde. Waller & Ca •• Inc. 875 MaIn St. Be/l"IIII. N. J. 
Mlm'tIc CIrcuit ElemlRts Inc .• 2455 A Gard.n Rd.. Moller.y. Cal. 

P 2862.2864 
lIagnetlco Inc. 6 Rlc",r ct .• t Northport. N. Y. .•••.. • . . . •• p 2865 
Microtron C ••• Inc •• 145 E. Min.ola Ave •• Villey S1rtam. N. Y. ... P 2866 
Miler. J. W. CD •• 5917 Soath Main St.LDs Aaple .. Cal. 
Nmh HUls Electronics Inc •• Alexander PI. GI.n Cm, N. Y. •••• p 2869 
/lylnnlcs. Inc.. Custom COllpelints Groll/l. Third Ave .• AI,hl, N. L 

P 2870 
Paerl.ss ElectrIcal Prod~. 1515 S. Maneb.ster Ave" Anabelm. Cal. 

p 2872. 2873. 2875-2877 
Plconlc$lnc •• 220 Boston Rd •• Ho. Bileriel. Mass. ..•••.•••. P 742 
Rye Industries Inc .• 125 $Jencar PI •• Mlllaronack. H. Y. 
Signal Tralsformer Co.. Inc .• 1 Junius St. fIIoDltyn. N. Y. • . . . .. p 2880 
Solid Slste Elctrn. CIIfL. 15321 Rayen St. S"ulveda. CII. 
SIsco. Incorporated. 2248 East 3n/ St. Oaytol, Ohio . . . . . . . P 2893 
Slsdllil Transfonnlr CIII'/I •• 510 DriUs Ave .• Brollklyn. N. Y. ..• P 2890 
StevenHrncld. Inc .• 7 Elkills St, S. Besten. IlaIS. ..•..•.. P 2921 
TIIIIII. lac •• 13482 Soath 71 HIgfIway. Grandview. II... . . . . . . P 2898 
Tlrwlco Electronlcs. Inc.. lie. 78. lakewood. N. J. ..•...•..• P 2899 
United Transfor ... r CD.. 150 Vadcl St •• New York, N. Y. • . . • . .. p 2900 
Vantuard EI.ctro.ies Olv .• 930 W. Hyd. Pk. Blvd •• 1.&I .... d. CIf. 
Vari,f, Co. Inc •• 207 Graenwich Ave.. Starnlold. ConD. ......•.. P 1715 
Varl Inc .• 1&00 Dallas North Pkwy .• Plano. Tn. 
Wanflss Electric CD.. 2175 S. Gra.d Ave •• Santa Ana. Cain. 
lariaglrlds. toc •• BDl4n. Cama/. Ind. 
A. C. Electronics Co .• 11766 W. Pica Blvd .• Los Angeles. Calif. 
Aladdin ElectroniCS. 701 Murlreesboro Rd., Nashville, Tenn. 
American Magnetics Corp .• P.O. Box 8. Carterville. III. 
Argonne Electric Mfg. Corp., llalayette Rd., Syosset N. Y. 
AstrolaD, Inc., 4 McCandless St. linden, N. J. 
Barwood ElectroniCS, Inc., 120 S. Maryland, Glendale, Calif. 
Berkshire Transformer Corp .• Rte. 341. Ken~ Conn. 
Bourns, Inc.. BDlI398, Romoland, Calff. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics. Inc., 2851 Soulheastern Ave., ColumDus; Ind. 
Cenlral Transformer Co .• 850 W. Jackson Blvd., ChicaRD. III. 
Coil Co. of America. Inc.; 221 Washington St .• Northvale, N. J. 
Collins Radio Co., Dallas;Texas 
Components Specialties. Inc., 101 Buffalo Ave., Freeport, N. Y. 
Dano Electric Co., Mein St., Winsted, Conn. 
Edko Elctrns., Inc .• 397 Bedford Ave .• Brooklyn, N. Y. 
Electrical Windings. Inc .• 2015 N. Kolmar Ave .• Chicago, III. 
Electro Assemblies, Inc .• 4338 W. Montrose Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W. Fronl Street, COVina, Calff. 
Electro Windings & Components, Inc., 725 Federal Ave .• Kenilworth, N. J. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 leno Pl., Venice, Calif. 
English Elec. Co .• ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Era Electric Carp., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park. III. 
Fugle·Milier Labs., Inc., 130 Market St. Kenilworth, N. J. 
Geo Space Corp., 5803 Glenmonl Dr., Houston, Texas 
Gladding.J<eystone Corp .• 179 River St, Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St .• BurDank. Cain. 
Gotham Audio Corp., 2 Wesl 46th St., New York, N. Y. 
Grafix, Inc., Box 3296, AIDuquerque, N. M. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Inductor Ensrg., Inc., 117 Schley Ave .. Lewes, Del. 
Inverlronics, Box 342. Pine Brook, N. J. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chicajo, III. 
Jerome Bectric Corp •• 391 Lakeside Ave .• Orange, N. J. 
Kes~er, Frank Co., Inc., 41-45 47th St .• Long Island City, N. Y. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey P~rk, Calif. 
Merit Coil & Transformer Corp •• 2040 Sherman St .• Hollywood, Fla. 
Merrimack Magnetics. 361 Aiken St., lowell, Mass. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., ChicaRD, III. 
Mullan!. Inc .• 100 Finn Ct.. Farmingdale, N. Y. 
National Coil Co., Box 1040i·Douglas, Ar~. 
New York Coil Co., 4fl.48 Second Ave .• Phoenixville, Pa. 
Oeco Corp .• 712 S. E. Hawthorne Blvd., PorUand. Ore. 
Oneida Electronic Mfg. Co .• 843 N. CoHage St., Meadville, Pa. 
Pea Electronics. Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacific AssemDlers Co., Inc .• 450 Campus Dr. #524, Newport Beach, Cal. 
Philmore Mig. Co., Inc .• 13().(I1 Jamaica Ave., Richmond Hill, N. Y. 
Phoenix Transformer Co .• 1818 E. Madison. Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St .• Bridgeport, Pa. 
POlYlr Electronics Co., 5701 Savoy La .. Houston, Tex. 
Prec~ion Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preierred Electronics, Inc., Mein line Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Pulse Engineering, Inc .• 560 RODert Ave., Santa Clara, Calff. 
Rawco Instruments, Inc., Box 1286, Fort Worth, Tex. 
Raytheon Co., Microwave & PolYlr TUDe Div., 141 Spring St., Lexington, Mass. 
Relcom,2329 Charleston Rd., Mountain View, Calif. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys. Calif. 
Riemer. David Co., Inc .• Box 112, N. Miami Beach, Aa. 
SKG Associates, Inc •• 206 Eustis St., Boston. Mass. 
Sage Electronlc$ Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Sartron. Inc •• 114 N. Main St, Newberg, are. 
Skyway Magnetics. 637 Isis Ave., Inglewood, Calif. 
Spatron. Inc., 715 S. Raymond Ave •• A1hambni, Calif. 
Stancor, Essex Infl., Inc., 3501 W. Addison St .. Chica~o, III. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
mc Div., P.O. Box 365, littleton. Mass. . 
TRW Electronics. 1100 Glendon Ave., Los Angeles, Calif. 
Todd Electric Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Transformer Design Inc. of Milwaukee, 7m N. 76 St, Milwaukee. Wise. 
Transformer Mlrs., Inc., 7001 W. Wilson A.ve., Chicago, III. 
Triad Distributor Div •• 305 N. Briant St .• Huntington; Ind. 
Utrad Corp., 305 N. Briant St., Hunlin~,.lnd. 

Vaclric Control Equipment Ltd., Garth Rd., Morden, Surrey, England 
Varo General. Garland Bank 81dg., Garland, Tex. 
Wells Elctrns. Inc., 1701 S. Mein St., South Bend, Ind. 
Western Transformer Co., P.O. Box 945, Tijeras, N. Mex. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 

TRANSFORMERS. MIXING 
ACDC Ellctronics Inc., 2979 NDlIh Oatarlo St. Burllank, ClfH. 
AUC Products. &405 Cambridp St, MinDIIPa/is, Miln, 
Fraed Transformer Co.. Inc.. 1795 W.lrfield St. ""oklyn. N. Y. 
Ki1Id •• Walter & C •. , Inc •• 675 Main St. Bell"IIII. N. J. 
Microtran CD •• Inc., 145 I. Milloll Ave •• VaHey Stream, N. Y. 
North Hills Electronics Inc.. Alexander Pl. Glea en •. N, Y. 
Nytronics. Inc •• Custom Cll1IjIanents Group. nird Ave .• Alllka, N. I. 
Peerle" Electrical Prods .• 1515 S. Manchester Ave •• Anaheim. Cal. 

Piconies Ilc .• 22iI Boston Rd •• No. BUlerica. M_ 
Signal Transformer Co .• Inc., 1 Junl.s St., Brookllll, N. Y. 
Stlld State ElcIrrI. torp .• 15321 Ray •• St, SlJulllrla. CII. 
Stedllil Transfonner CIIJ •• 510 Orilll ave •• Brollld,.. N. Y. 
T.rwico Electronics. Inc.. lie. 78. lakewood. N. J. 

p 2876 

Uaited Transformer Co., 150 Varlek $l, New York. N. Y. . . . . . •. P 2900 
Varl·l Co. Inc .• 2117 Gl8l11Wich Ave. Slsmlon/. Conn. ......... P 1715 
Varalnc .• 1&00 Dallas .. rill Pkwy. PIIIII. Tn. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnetics Corp., P.O. Box 8. Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Berkshire Transformer Corp., Rte. 341, Kent, Conn. 
Bourns, Inc., Box 1398, Romoland, Calif. 
C B C Industries Inc .• 2&01 N. Howard St., Philadelphia. Pa. 
Central Transformer Co •• 850 W. Jackson Blvd., Chica~o, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dallas. Texas 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Edko Elelms., Inc., 397 Bedford Ave .• Brooklyn. N. Y. 
Electro·Winders Co., Inc., 854 W. Front Stree~ Covina, Calif. 
Bnetic Electronics. Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Forest Elec. Co., 1001 North 25th Ave •• Melrose Park, III. 
Foster Transformer Co .• 3820 Colerain Ave., Cincinnati, Ohio 
Hammond Mfg. Co. Ltd .• 394 Edinburgh Rd. N .• Guelph, Ont. Can. 
Hughes Aircraft, Aerospllce Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Inverlronics, Box 342. Pine Brook, N. J. 
Mer~ Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Mid-Wes! Coil & Transformer Co., 1642 N. Halstead St., ChicaRD, III. 
Oeco Corp., 712 S. E. Hawthorne Blvd., ParHand, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newpart Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison. Phoenix. Ar~. 
Polyphase Instr. Co., 126 E. Fourth' St .• Bridgeport, Pa. 
Precision Bctrns. Co., 427 Plain St., Mershfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Pulse Engineering, Inc., 5&0 RODert Ave .• Santa Clara, Calif. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., Lexington, Mass. 
Sartron, Inc .• 114~. Main St. Newberg, Ore. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Celif. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Todd Electric Co., Inc.,20 Harrison Ave •• Yonkers. N. Y. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave •• Chicago, III. 
Triad Distributor Div., 305 N. Briant St .• Huntington. Ind. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General. Garland Bank Bldg., Garland, TeL 

TRANSFORMERS. MODULATION 
ACOC Electronros Inc., 2979 North Ontario St, Blrllank, cain, 
AUC Products. &405 Cambridp St. MianelJDlIs, MinD. 
Basler El.ctrlc Ca.. Bu 269. HlIbllnd. HI. 
Del Electro.'ci Clrp •• 250 t Saldlord Blvd. Mt Vernon, N. Y. 
Freed Transfonner Co. Inc., 1795 Wllrfield St. Brooklyn, N. Y. 
bnlscl T.cbaofoly COIJ.. Corrqronlnts/Gelistron 0iYs., 18435 Sullna Hd .. 

Campton. Calif ................................... P 1290 
Kld'i •. Wllttr & Co.. Inc .• 675 Main St. Belle"" •• N. J. 
Micratran Co •• Inc .• 145 t Mileola Ave .• Vall.y Strlall, N. Y. ... P 2866 
Nil, Inc. Bu455, Tram. N. I ........................ P 2868 
North Hills Electronics Inc •• Allllnder PI. GIIft Cm. N. Y. 
Nyironics. Inc •• Custom Components Groap. Third Ave •• AI.ke, N. J. 
Peerless Electrical ProdL. 151& 5, lIanckester Ave •• Adbllra, Cal. 

p 2876 
Signal Traamnn.r Co.. Inc., 1 lII.ius St. Brooklyn, N. Y. 
Selld Stall Eletro. CII1I. 15321 RlYuSt, SeNlveda, Cal. 
Stedillg Transform.r Corp •• 510 Orilll Ave •• fIIolIk/yn, N. Y. 
Tad' El.c. Co.. Inc •• 211 HIlliSln Ave •• Yonkers, N. Y. 
Torwica ElectroniCs, lac,. Hte. .70, LakeWtod. N. J. 
United Tnlsformlr Co., 150 Varick $l, New YOlk, N. y, .. .... " P 2900 
Unftron, 1824 N. First St. Gmanrl, Texas 
Varo Inc •• 1&00 Dallas North Pkwy •• Plano. Tex, 
American Magnetics Corp., P.O. Box 8, Carterville. III. 
AUas Coil Inc .• 63 Main St. Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne. Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Berkshire Transformer Corp •• Rte. 341. Kent. Conn. 
BeHer Coil & Transformer Corp., Goodland. Ind. 
C B C Industries Inc .• 2&01 N. Howard St., Philadelphia. Pa. 
CCA Bectronics Corp., 716 Jersey Ave., Gloucester, N. J. 
CP Bectronics, Inc., 2851 Southeastern Ave., Columbus, Ind. 
Centrol Transformer Co .• 850 W. Jackson Blvd., ChiCIRo, III. 
CoH Co. of America. Inc.. 221 Washington St., Northvale. N. J. 
Collins Radio Co., Dallas, T eXlis 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 

. Edlro Elctrns., Inc., 397 Bedford Ave .• Brooklyn. N. Y. 
Electro-Winders Co .• Inc., 854 W. Front Street, Covina, Calif. 
Electronic Transformer Corp., 460 Totowa Ave •• Paterson, N. J. 
Elnetic Electronics. Inc., 2100 Zeno PI.. Venice. Calif. 
Energy Oynamicl Corp .• 63 Main St, Ansonia, Conn. 
EPco Products. Inc .• Box 298, Wallkill, N. Y. 
Ferrodyne Corp .• 4240 Glencoe Ave .• Venice, Calff. 
Forest Elec. Co .• 1001 North 25th Ave., Melrose Park, III. 

I Foster Transfonner Co •• 3820 Colerain Ave .. Cincinnati, Ohio 
_ Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 

TRANSFORMERS. OUTPUT 

Goslin Elec. & Mfg. Co., 2921 W. Olive St, Burllank. Calff. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transfonners, Inc., Beechtree & Marion Sts., Grand Haven, Mich. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N .• Guelph, Ont. Can. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver City, Cal. 
Inverlronics, Box.342, Pine Brook, N. J. ' 
light Electric Corp., 214 lackawanna Ave" Newark, N. J. 
Mag-Con Engineering Co., 85 Richardson St.. S.~, St. Paul, Minn. 
Merit Coil & Transfonner Corp., 2040 Sherman St., Hollywood, Fla. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., ChicaRo, III. 
New York Coil Co .• 4fl.48 Second Ave., Phoenixville, Pa. 
Deco Corp., 712 S. E. Hawtilorne Blvd., Portland, are. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison. Phoenix, Ariz. 
P91yphase Instr. Co., 126 E. Fourth St.. Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy la., Houston, Tex. 
Precision Elctrns. Co" 427 Plain 'St, Marshfield, Mass. 
Precision Electronics. Inc .• I Di Tomas Ct., Amityville, N. Y. 
Prototype Transformer Corp., 545 N. Arlington Ave .• E. Orange, N. J. 
Pulse Engineering, Inc., 560 Rooert Ave .• Santa Clara, Calif. 
Raytheon Co., Microwave & Power TUDe Div., 141 Spring St., LexinRlon, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St, Newberg, Ore. 
Spatron, Inc" 715 S. Raymond Ave., Alhambra, Calif. 
Spectran Elctrns. Dlv., Box 878, Pompano Beach, Fla. 
Stancor, Essex Infl .. Inc" 3501 W. Addison St., ChicaRO, III. 
Sylvania Lighting Prods .• Sylvania Electric Prods., Inc., Danvers, Mass. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Transformer Mlrs" Inc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chica~o,lII. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Utrad Corp., 305 N. Briant St, Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland. Tex. 
Wells Elctrns. Inc., 1701 S. Mein St, South Bend, Ind. 

TRANSFORMERS. OUTPUT 
ACOC E1ectranics Inc •• 2979 North Ontario St. Burbank, Calif. 
AUt Products, 6405 Cambrldg. St. Mllrneapalls, Minn. 
Basllr Electric Co. Bex 289, Highland. III. ........ .. .. .. .. . P 2853 
Bulova Watcb CD.. Inc.. Bctm. Dlv. Fill!. Control Praducts, 

81·20 Woodside Ave •• Woodside. N. Y. 
Oil ElfttrDnlcs CIII'fI. 250 E. SanrlfDn/ Blvd. lit Vernon, N. Y. 
Fraed Transfonn.r CD .• Inc., 1795 Welrfield $l, fIIoDklyrr, N. Y. 

P 2856,2857 
aillra! Electric Ca •• Elctrn. Comp. Sales Oper •• 1 RIver Rd., Schen.ctady. N. Y. 

P 2858.2859 
G.Rlsco TIC~loIDIY CIII'/I •• COllJlon.nts/Genistron DIvs .. 18435 Susana Rd" 

Co.pton. Cain. .................................. P 1290 
H l H Toroidal Windilll CD •• 1410 ChllIln Rd. Euclid. Obit 
Kidde. Waller .. ~a •• Inc •• 675 lIaln St •• Bell"UI., N. J. 
Mam'tIc CircuM Ele.ants Inc .• 2455 A Gardll Rd •• Monterey, Cal. P 2864 
_allco Inc •• 8 Rlcbter ct. E. NmbpOrt. N. y, . . . . . . . . . . .. P 2865 
Microtron CD .. Inc.. 145 t Mlneall Ave .. Valley Stream, N. Y. ..• P 2866 
M,I.c., Box 455. Tranten, N. L ....................... P 2868 
Hesbamlny Transformer CD .• Edison-Furlong Rd .• FurlIn" PI. ... P 2867 
Iiytrolics. Inc •• Custem C'l1IjIonlnb GrDuP. Third Ave., Alpha. N. J. 

P 2870 
P.arless Ellclrlcal Prldl. 1515 S. Maacblster Aft •• Anaheim. Cal. 

P 2875.2876 
Peschll Instrs •• InC.. ea .. Coral Ind. Park, Bu 847. Cape Cara~ FlL 
Rye Industriel Inc •• 125 Splncer Pl., Mamaronlci, N. Y. 
Signlf Trlasformer CD •• Inc •• 1 Juniul St. fIIooldyrr, N. Y. 
Sa/if State Eletro. Corp •• 15321 Rayen $l, SePlfYldL Cal. 
SIsco, Incorp.rated. 2248 East 3n1 St. Dayton, Ohio 
Sterillif Traasfor.er COIP. 510 DriUS Ave .• Broaklyn, N. Y. 
Tldd Dec. Co., Inc" 20 Harrilln Ave" Yonkers, H. Y. . • • • • • . P 2897 
Tlratel. Inc.. 13402 Sollb 71 Hilfrway. Grandview. MI. . . • . . . • p 2B98 
Torwico Ellctrlnicl, Inc.. RIa. 70, laklWtod. N. J. 
Unltad Transformer Co., 150 Vlrlck St, New York, N. y, . . . . . .. p 2900 . 
UnllrOrr. 1624 N. FirSt St. Garfl." Tlxas 
VlrtL to. Ine •• 207 Greenwich Ave.. Slsmlord. CODn. ......... P 1715 
Varo Inc., 1&00 Dallas North Pkwy •• Pllno, TIL 
WanI Leenanl, 31 SnUr St., Mount V.rnon. N. y, larlI, /ads. Inc •• au m. Carmel. lid, 
A11e1: Lansing, 1515 S. Menchester Ave., Anaheim, Calif. 
American Magnetics Corp •• P.O. Box 8, Carterville. III. 
Auas Coil Inc., 63 Main St.. Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Berkshire Transformer Corp., Rte. 341, Kent. Conn. 
BeHer Coil & Transfonner Corp .• GOodland, Ind. 
Bourns, Inc., Box 1398, Romoland, Calff. 
C II C Industries Inc.. 2601 N. Howard St, Philadelphia. Pa. 
CP Electronics, Inc., 2851 Southeastern Ave., Columbus, Ind. 
Central Transformer Co., 850 W. Jackson Blvd .. ChicaRo, III. 
Coil Co. of America. Inc., 221 Washington St., Northvale. N. J. 
Collins Radio Co., Dallas, Texas 
Cycle Transformer Corp., 177 Main St, W. Oran~e, N. J. 
Dietz Design Inc., 100 Electronics Pkwy" Belton, Mo. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc .• 2015 N. Kolmar Ave •• Chicago, III. 
Electro Powerpacs. Inc., 253 Norfolk St., CamDridge, Mass. 
Electro·Winders Co" Inc" 854 W. front Street, Covina, Calif. 
Electro Windings & Components. Inc., 725 Federal Ave., Kenilworth, N. J. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Devices, Inc., Box 78, North Ridgeville. Ohio 
Electronic Transformer Corp., 460 Totowa Ave .. Patersoo, N. J. 
Elnetic Electronics, Inc., 2100 leno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St, Ansonia, Conn. . 

. English Elec. Ca., ltd., English Elec. House Strand. London.W.C. 2. Eng. 
Epco Products, Inc., Box 298, Wallkill, N. Y. '" 
Ferrodyne Corp., 4240 Glencoe Ave .• Venice, Calff. 
Florida Transformer Co .• Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Pari!, III. 
Foster Transformer Co., 3820 Colerain Ave .. Cincinnati; Ohio 
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TRANSFORMERS. OUTPUT, CCOn~i(n, 

Fullmer Electronics, Inc .• 18125 Nipa St. NortMd)le. Cali!. 
Geo Space Corp .• 5803 Glenmont Di .• Houston. Texas 
Gladding·Keystone Corp .• 179 RiverSt.. Dneonta.N. Y. 
Goslin E1ec. ~ MIg. Co •• 2921 W. Olive St. Burbank. Calif. 
'Grand Tnm. Inc •• Box 3{)7. Coloma. Miell. 
Grand Transformers. Inc .• Beechtree & MarionSls.; Grand Haven. Mich. 

, Hammond Mig. Co. Ltd .• 394 Edinburgh Rd. N •• Guelph. Ont Can. 
Hughes Aircraft, Aerospace Gp .• Cen\ineiJI Ave. & Teale St .• CUlver CitY. Cal. 
Inductor Ingrg •• Inc.. 117 Schley Ave" Lewes. Del. ' 
Invertronics,Box 342; Pine Brook. N. J: 
J B Elpin. Transformers Inc.. 23!OArmitage Ave .• Chicago. III: 
Jensen Mfg. Div .• 5655 W. 73 St. Chicago. III. 
Jerome Electric Corp., 391 Lakeside Ave .• Oranp. N. J. 
Kessler. Frank Co .• Inc .• 41-45 47th St. Long Island City. N. Y. 
Light Electric Corp .• 214 Lackawanna Ave .• Newark. N. J; 
Mag·Con Engineering Co .• 85 Richardson St. S.E.. St. Paul Minn. 
Merit Coil & Transformer Corp •• 2040 Sherman St.. HollyWood. Fla. 
Mid-West Coil & Transformer Co •• 1642 N. HalSteaif St. Chicago. III. 
Mystic Transformers. Ine.. 114 West St.. Wilmington. Mass. 
National Coil Co •• Box 1040. Douglas. Ariz. 
New York Coil Co .• 4()..48 SeClllld Ave .• Phoenixville. Pa. 
Deco Corp .• 712 S. E. Hawthorne Blvd .• Portland. Ore. 
Osborne Transformer Corp .• 3834 Mitchell Ave .• Detroit. Mich. 
PCA Electronles. Inc •• 16799 Schoenborn St., Sepulveda. Cain. 
Pacific Assemblers Co •• Inc .• 45D Campos Dr. #524; Newport Beach. Cal. 
Phoenix Transformer Co .• 1818 E., Madison. Phoenix. -Ariz. 
Polyphase l/ISIr. C~. 126 E. Fourth St. Bridgeport, Pa. 
Power Electronics Co .• 5701 Savoy La .• Houston. Tex. 
Precision E1ctms. Co.. 427 Plain St. Marshfield, Mass. 
Precision Electronics. Inc., I Di Tomas Ct.. Amityville. N. Y. 
Preferred Electronics. Inc •• Main Une Dr .• Westfield. Mass. 
Profile Elctrlis •• Inc .• Box 314. Concord. N. H. ' 
Prototype Transformer Corp .• 545 N. Arlington Ave •• E. Orange. N. J. 
Rae Co .• Inc .• 3725 East 13th St.. Indianapolis. Ind. 
Raytheon Co .• Microwave & Power Tube DIv •• 141 Spring St. Lexington. Mass. 
Riedon ~vionics. Inc.. 7932 Haskell Ave .• Van Nuys. Cain. 
SKG Associates. Inc.. 206 Eustis St .• Boston. Mass. 
SNC Mfg. Co .• Inc .• Box 470. Oshkosh. Wisc. 
Sage Electronics Corp .• Microl118gnetics Prods .• Box 3926. Rochester. N. Y. 
Sartron. Inc .• 114 N. Main St .• Newberg. Ore. " 
Skyway Magnetics. 637 Isis Ave .• Inglewood. CaIH. 
Spatron, Inc .• 7l5S. Raymond Ave .• Alhambra. Cain. 
Spectran Elelms. Div .• Box 878. Pompano Beach. Aa. 
Stancor. Essex Infl.. Ine.. 3501 W. Addison St. ChicaRO. III. • 
'Sylvania Lighting Prods .• Sylvania Electric Prods •• Inc .• Danvers, Mass. 
TOC Div .• P.O. 'Box 365. Littleton. Mass. 
TRW Electronics. 1100 Glendon Ave .• Los Angeles. CaIH. 
Tnmsformer Design Inc. of Milwaukee. 7377 N. 76 st. Milwaukee; Wise. 
Transformer MflS .• Inc .• 7051 W. Wilson Ave .• Chicago. III. 
Transformer Technicians. Ine.. 4447 W. Anmitage Ave .• Chicago. III. 
Triad D~tributor DiY .• 305 N. Briant St. Huntington. Inll. 
Utrad Corp .• 305 N. Briant St. Huntington. Ind. 
Varo General. Ga~and Bank Bldg.. Ga~and. Tex. 
Wells Elctrns. Inc •• 1701 S. Main St .• South Bend. Ind. 
Wintron Co .• Inc •• 9759 Rush St.. S. EI Monte. Calif. 

TRANSFORMERS. PHASE CONVERSION 
ACDC Electronics Inc •• 2919 North Ontario st. Barballk, CIIR. 
Blioll Watch Ca:. lac. Elclrn. DIY. Freq. Cantrol Products. 

&1-20 Woodside Ave •• Wolldslde. N. I. 
Del Electrenlcs Corp., 25D E. Sandford Blvd.. Mt YelllQll, N. I. 
Douglas MIIIDWIYI Co .• RallrDad PL. Mlmareneck, N.Y. 
El&in Electronic~ Inc.. 2035 W. 12111 S!., BalIJI8, Erie, Pa. 
Freed Trausformer Co., Inc.. 1715 Welrfleld ,S!., BlIDkIIII. N. Y. 
Geaisco Tecinology Carp. CampOIents/Gellmn Din .. 18435 SlrSIIll Rd.. 

Call1llten. Calft. ' .. 
Mapetic Circuit Elemlnts Inc •• 2455 A Ganlen Rd •• Monllrey. Cll p 2862 
lapetica Inc., 8 Ricbter ct. E. Mortipor!, N. Y. 
Mlcralrln Ct.. Inc •• 145 E. MI ... la AYI. Ylney Stream. N. Y. 
MWI., lac.. Bal455;TrenIiD. N. I. ....................... p 2868 
Narlb HHis E1eCinnln lac.. Aleu,der PI •• Gila Cm, N. Y. 
Pee~ess 'ElectriCIIl Prolls.. 1515 S. Mlnchester Ave .. Alahelm, Cal. 

p 2876 
Sijnal Trwfonnlr Ca •• IRe •• llunlul St. BrtaIdJn ••. Y. 
Sinpr Co •• lnslnllllentatlon DIY •• 9151'e11broka S!., BrldplDr!, CIIUI. 

, 'p 1498 
Starillig Transfonner Corp •• 510 DrlW Ava •• iInMIkJya, N. Y. 
TlrwIco Electronlc~ lac., RII. 70, Likewaad, N. 1 
Unllad Transformer Ct.. 150 Yarlek S!., Mew York, N. I. 
Unilnln, 1624 N. FfI1I St. Garland, Tms 
Yaro Inc. 1&tID Danas NDrIb PiwY .. Plana; Tn. .•..•••...... p 2139 
Wanlass Electric Co •• Industrial PI'odt DIY. 1540 E. E11l1ger. Santa Ana, CaIR. 
Wlnlals ElectricCI.. 2115 S. Grand AYI" Santa Ani. Calif. 
American Magnetics Corp .• P.O. Box 8. Carterville. III. 
AUas Coil Inc .• 63 Main St .• Ansonia. Conn. 
Barwood ElectroniCS. Inc .• 120 S. Maryland. Glendale. Calft. 
Bourns. Ine.. Box l398, Romoland. Calif. 
C B C Industries Inc .• 2601 N. Howard St .• Phfladelphia. PI. 
Central Transformer Co.; 850 W. Jackson Blvd., Chicago. !II. 
Coil Co. of America. Ine.. 221 Washington St. Northvale. N. J. 
Diversified Power Co .• Ine.. 15223 Grevillea Ave •• Lawndale. Calif. 
Electro-Winders Co .• Inc .• 854 W. Front Stieat. Covina. Calif. 
Electronic Devices, Inc •• Box 78, North Ridgeville. Ohio 
Electronic Transformer Corp .• 460 Totowa Ave .• Paterson, N. J. 
Elnetic Electronics, Inc. 2100 Zeno PI. Venice, Calif. 
Energy Dynamics Corp .• 63 Main St. Ansonia. Conn. ' 
Era Electric Corp •• 67 Sand Parll Rd.. Cedar Grove. N. 1 
Rorida Transformer Co .• Box 518, DeLeon\Springs, Fla. 
Forest Elec. Co .• 1001 North 25th Ave •• Melrose Park. III. 
Gladding.J<eysfDrie'Corp .• 179 River St. Oneonta. N. Y. 
Goslin Elee. & Mig. Co .• 2921 W. Olive st. Burban" Calif. 
Hughes Aircraft, AeI'OllPace Gp .• Centinela Ave. & Teale St .• Cul~r City. Cal. 
fnvertronfcs. Box 342. Pine Brook. N", J. , 
Light Electric Corp" 214 Lacil8wanna AVe •• Newark. N. I. 
Merrimac Research & Dev.elopmeil.~ Ine.,4lFairfield ~I •• W. Caldwell. N. J., ' 
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Microdot Magnetic~ Inc •• ,59fio 8Owcroft st. lQs An.eles, Calif. 
Mystic Transformers. Ine.. 1~4l'1est st. Wilmingtdn, Mass. 
Deco Corp .• 712 S. E. Hawthorne B1vel. Portland. Ore. 

o Pacific Assemblers Co •• In~. 45D'Campo, Dr. #524. Newport Rescb. Cal. 
Phoenix Transformer Co .• 1818 E. Madison, Phoen~. Ariz. 
Polyphase Instr. Co .• 126 E. Fourth St.Bridgeport.Pa. 
Prototype TransfOrmer Corp .• 545 N. Arlington Ave .• E. Orange.N. J. 
Queensboro Transformer & Mach. Corp .• 115'25 IS Ave .• College Pi .. N. Y. 
Sartran. Inc .• 114 N. Main st. tf~erg, Ore..' \ 
Spatron. Inc •• 715 S. Raymond Ave •• Alhambra. Calif. , 
TRW ElectroniCS. 1100 Glendon AVe" Los, Angeles. CaIH. , 
Taylor·Wlnfleld Corp .• 1052 MahOnin~ Ave •• N. W •• Warren. Ohio 
Transformer Design Ine. of Milwaukee. 7377 N. 76 St. Milwaukee. Wise. 
Varo General. Ga~and Benk Bldg.. Ga~and;Tex. 

TRANSFORMUS. PHOTOFLASH POWER 
Data EllcIr1Ialcs, Sloax DiY. BOx 188. Ylnklla, S. D. ' 
Del Electronics Carp., 25n. Sanilf1lnl Blvd., MtVemea. N. Y. 
Fraed Transformu Ca •• IIC.. 1715 WUfleld st,B!lDkIJD. •• 1. 
Mleratran Co.. Inc.. 145 E. Mileola la. Valley Strain; N. I. 
SterIRI, Traaillnaer Carp •• 510 DrIllPAYI. BnafllJl. II. I. 
Torwlca Electronics, iIIc.. RIlr. 70, LaklWHd, N. I. ' 
Transformer Ellclranlcs Co.. Box "0. Boulder. eala. 
United Traasformlr Co.. 150 Varlck S!., New 10Ik, N. Y. . . • . . .. p 2900 
Yaro Ine.. 1&110 DaUIS NBrIII Pkwy .• Plaal. Tn. ' 
Ace CoB & Electronics Corp .• 91Hincoln HwY •• Metuchen. No 1 
American Magnetics Corp .• P.O. Box 8. CartervUle. III. 
Afias Coil Ine.. 63 Main St. Ansonia. Conn. 
C B C Industries Inc.. 2601 N. Howard St •• Philadelphia. Pa. 
Coil Co. of America. Inc .• 22FWashingtOn St .• Northvale. N. I. 
Diversified Power Co .• Inri •• 15223 Grevillail Ave .. lawndale. CaIH. 
Oormeyer Inds .• 3418 Milwaukee Ave •• Chlngo. III. . 
EG & G. Ine.. E1ctrn. Prods. Div •• 160 Brookline Ave., Boston. Mass. 
Electro Windings & Compllhents. Inc •• 725 Federal Ave •• Kenilworth. N. 1 
Florida Transformer Co.. Box 518, Deleon Springs, Ra. 
Hammond Mfg. Co. ,Ltd .• 394 Edinburgh Rd. N •• Guelph. Ont Can. 
Invertronies. Box 342. Pine Brook, N. 1 
I B Elelm. Transformers Inc .• 2310 Armitage Ave .• Chicago. III. 
Maxwell 'Labs.. Inc .• 9244 Balboa Ave.. San Diego. CalH. 
Merit Coil & Transformer Corp •• 2040 Sherman St .• Hollywood. Fla. 
Modelectric Prods. Corp •• 9 CiAdy La:. Asbury Park. N. I. 
Mystic Transformers, Inc .• 114 West St. Wilmington. Mass. 
National CoB Co .• Box 1040. Douglas. Ariz. 
Deco Corp .• 712 S. E. Hawthorne Blvd.. Portland. Ore. 
Pacific Assemblers Co .• Inc .• 45D Campus Dr. #524. Newport Belch. Cal. 
PEK. Inc .• 825 E. Evelyn Ave •• Sunnyvale. Cam. ' 
Polyphase Instr. Co .• 126 E. Fourth st. Bridgeport. Pa. 
Precision EleIms. Co •• 427 Plain st. Marshfield. Mass. 
Pulse Engineering, Ine.. 560 Robert Ave .• ,Santa Clara. Cain., 
Rae Co .. Inc .. 3725 Eest 13th St .• Indianapolis. Ind. ' 
SKG AsSOCiates. Ine.. 206 Eustis st. Boston. Mass. 
Sartron. Inc.. 114 N. Main st. Newberg, Ore. ' 
Stancor. Essexlnfl.. Inc •• 3501 W. Addison St., ChiCIRO. III; 
Sylvania Lighting Prods.. Sylvania Electric Prods .• Inc.. Danvers, Mass. 
Transformer Mira., Ine.. 7051 W. Wilson Ave •• Chicago. III. 
Triad Distributor 0Iv •• 305 N. Briant st. Huntington.lnel 
Utrad Corp .• 305 N. Briant St. Huntington; Inri. 
Wabash Magnetics. Ini:.. 1375 Swan St .• Huntington. Ind. 
Wintron Co •• Ine.. 9759 Rush St .• S. EJ Monte. Calif. 
Xenon Corp .• 39 Commercial st. Medford. Mass. 

TRANSFORMERS. PLATE 
leDC Electronics Inc •• 2971 "I11'III Dntarlo S!., Burbllli<. CaIH. 
ABC Praducts, 1405 Ca.brldp st. llnaeaPll1s, Milln. 
Acml Ellclrle Carp •• 28 WaIIr St .• Clba. N. I. 
BIller Electric Ca •• Bu 289, ";Pland. UL 
, 811 E1actra11ics Corp •• 2511 Eo Saldfanl Blvd •• Mt Vemllli, N. I. 
Elgin E1ectrealcs, Inc.. 2035 W; 12th St. Box 1318. Erie. Pa. 
Flrratran Electronic Co. Ine.. 883 Broadway. New York, N. Y. 
Freed TriRSfll1ller Ce •• 111: •• 1795 Welrfleld St. Braak/yn. N. I. p 2856 
General E1eClrfe Co.. Elm Co." Sales Dper •• 1 hr Rd., Schaneclady. N. I. 
GI~O TlchnallllJ Carp •• Cam,aIllIlS/Ganlstron aiR .. 18435 Slilna Rd .. 

Ceilptan. CalK. ' 
lUIS Elctros., 2029 N. Lincoln AYe •• Puldna. CalH. 
KIdde. Waltar & CI. fnc.. 875 Mlin st. BeIInIDt. N. J. 
MiIIntm CL. IRe.; 145 E. lIilella AYe •• Valley Stru. N. Y. 
NWI., Inc •• 8u 455, Tralla .. N.J. " .. "................. p 2868. 

, Nesarll., TransfallRlr CL. EdiHn.fu~o .. Rd •• Farlll1l. PI. 
IIJIranlcs. IRe.; Custlm CornpolllllS GraIP. third AYI., AlJlIII, N. I. 
Pte~11I E1eClrfeal Pnds., 1515 S. IIlncbllllr Ave •• Anaheim, CaL 

, p 2872.2873.2876 
PHchlllnstn •• Inc.. Capl Can! Ind. Park, IIeX 847. Clllle Coral, FII. 
Slpal Transfarmer Co., IAe.. I' Jlnhrs st. lIl'IoIdJiI. N. I. . 
Soil Electric DIY. 1717 BusII Rd .. Elk BrovaViIIlP. II. ...... p 2879 
Stac .. Incerpll'llld, 2240 East an St. Dayton, 0.11 
Stertllg Tralllflnaer CIIIJ •• 510 DrIllP Ava" BII8kIya. N. Y. 
Trid Elec. ,Ca •• IRe., 2Q Harrlsan AYe.. lllkers, N. I. 
Torwicll Electronics, lac.. Rte. 70, LaQweoll N. 1 
Tralllfamler E1ectronla Co •• Bu.JIo, Blulier. Colo. 
UallldTransfomer Co •• 158 VIta St.. IIew lerk, N. Y. .. .. ... p 2900 
Unltron, 1~ N. First St. Garland. Tms 
'Unlmal Yeltronics COf1I •• 27 Radio Clrell Dr •• Mt. Klsee. M. Y. 
Yaro Inc., 1&tID Dallas North Pkwy .. PlaiD. Tn. 
ZIriII Jnrls., lie.. B. 477. Clnnil, lAd. 
American Magnetil$ Corp .• P.O. Box 8, Cilrtervill,e. III. 
AUas Coil Inc .• 63 Main St •• Ansonill. Conn. 
8aI1aSlran Corp •• Executive Blvd ••. Fort Wayne. Ind. 
Berkshire Transformer Corp .• Rte. 341. Kent. Conn. 
Bourns. Ine.. Box 1398. Romoland. Calif. 
C B C Industries Inc.. 2601 N, Howard St .• Philadelphia. Pa. 
CP Electronics. Inc.. 2851 SouthaasternAve .• Colull\buS. Ind. 
Central TransfQrmer Co .• 850 W.Jackeon BIwJ .• ChicaRO. III 
Coast Coil ~. 5333 W. Washington Blvd.. Los Angales, CaI~. 
CoO Co. of America. fnc •• 221 Washington St. Nbrthvale. N. J. 
Cycle Transformer Corp .• 177 Main st. W. Orange, N. J; 
Dietz Design Inc .. 100 EJectronicsl'kwy .• Belton. Mo. 
Diversified Power Co .• lnc .• I5223 Gravillea A~ .• uwndale. CaUi. 
Dormeyer lods .• 3418 MRwaukee ,Ave.. ChicaQo; m.' ' 
Eifko E1ctrnt. Inc •• 397 Bedford AYe.;Broo~~n. N. Y. 

Electdc8J IV'mdiilgs, I~c .. 2015N. KOlmer Ave .• Chicago. III. 
Electro P'!Werpacs. Inc .• 253 Norfolk St. C!JI1bridl!!, Mass. , 
E1ectto-Wlnders Co. Inc., 854 W. Front .Streat. Covrna. Calft. 
Electronic Corp. of AlI1errca. 5726 W. Y!eshfrigton ,!l1vd •• Los Angeles; CaIH: 
Electronic Devices, 1nc.;8ox 78, North Ridgeville. Ohio 
EJectlDl\ic Transformer Corp .• 460 TotoWa Ave •• Paierion. N. J. 
Einetic Electronics, !nc.. 2100 Zeno PI .• Venice, CalH. 
Energy Dynamics Corp .• 63 Main St; 'Ansonia. COlIn. 
Energy Systems. Ine.. 3180 IIanovei St. ~nford Indl. p~. Palo Alto. Cali!. , 
Epco Products, Ine.. Box 298. Wallkill. N. Y. 
Era Electric Corp .• 67 Sand P8rk Rd" Cedar Grove. N. J. 
Ferrodyne Corp .• 424D Glencoe Ave .• Venice, CaIH. 
Florida Trel!SformerCo .• Box 518, DeLeon Springs. Aa. 
~orest E1ee. Co .• \001 Nprth 25th Ave •• Melrose Park, III. 
Foster Trensformer Co.. 3820 COlerain Ave., Cincinnati. Ohio 
Goslin EJec. & Mig. Co •• 2921 W. Olive St .• Burbank. Cain. 
Grand TllIn. Inc.. Box 307, Coloma. Mlch: ' 
Grand Transformers. Inc .• Beechtree & Marlon Sis.. Grand Haven. Mich. 
Hammond Mfg. C~. Ltd .• 394 Edinbllrgh Rd. N •• Guelph.1Int: Can. 
Invertronics, Box 342. Pine BrooII. N. J. 
J B E1ctrn. Transformers Inc .• 2310 Armitage Ave .• Chicago; III. 
Jarome Electric Corp.. 391 Lakeside Ave .• Orange. N. J. 
Knopp. Inc •• 1307 66th st. Oakland, Calif. 
Ught Electric Corp .• 214 Lacil8wanna Ave •• Newark, N. J. 
Mag-Con Engineering Co .• 85 Richardson St. S.E.. St. Paul. Minn. 
McCarron Electric Co .• 721 Monterey Pass Rd.. Monterey Park, Calif. 
Merit Coli & Transformer Corp •• 2040 Sherman St .• Hollywood. Fla. 
Merrimack Magnetics. 361 Aiken St .• Lowell. Mass. \' 
Microdot Inc .• 220 Pasadena Ave .• S. Pasadena. Cal. " 
Microdot Magnatics. Inc.. 5960 Bowcroft St.. Los AnReles, Calif. 
Mid-West CoiL& TranSformer Co .• 1642 N. Halstead St. ChicaRO. III. 
Mystic Transformers. Inc •• 114 West St. Wilmington. Mass. 
National Coli Co •• Box 1040, Douglas, Ariz. ' 
New York Coil Co .• 4()..48 Second Ave •• Phoenixville. PI. ' 
Oeeo Corp .• 712 S. E. Hawthorne Blvd.. Portland. Ore. 
Osborne Transformer Corp .• 3834 Mitchell Ave .• Detroit. Mich. 
Pacific Assemblers Co .• Inc .• 450 Campus Dr. #524. NeWport Beach. Cal. 
Phoenix Transformer Co •• 1818 E. Madison. Phoenix. Arit 
Pickard & Burns Elclrns.. 103 Fourth Ave.. Waltham, Mass. 
Polyphas~ Instr. Co .• 126 E. Fourth St.. Bridgeport, Pa. 
Powe/ Electronics eo .. 5701 Savoy La •• Houston, TeL 
Precision Bctms. Co •• 427 Plain St •• Marshfield. Mass. 
Precision Electronics. Inc •• I Dl Tomas Ct. Amityville. No Y. 
Preferred Electronics. Ine.. Main Line Dr .• Westfield. MaSs. 
Prototype TraqSformer Corp .• 545 N. Arlington Ave .• Eo Orange. N. J. 
Queerisboro Transformer & Mach. Com .• 115-25 IS Ave .. ColieRe PI .. N. Y. 
Raytheon Co •• Microwave & Power Tube Div .• 141 Spring st. Lexington. Mass. 
SKG Associates. Ine.. 206 Eustis st. Boston. Mass. 
SNC Mfg. Co •• Inc .• Box 470. Oshkosh, Wise. 
Sartron. Ine.. 114 N. Main st. Newberg, Ore. 
Spatron. Ine.. 715 S.Raymond Ave •• A1hambre. Cain. 

I Stancor. Essexln!'I .• Inc •• 3501 W; Addison st. ChicaRO. III. 
, Sylvania Lighting Prods •• Sylvania Electric Prods .• Ine.. Danvers. Mass. 

TOC DIv •• P.O. Box 365. Llttl~on. Mass. 
TRW ElectroniCS. 1100 Glendon Ave •• Los Angeles. Cain. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St. Milwaukee. W~c. 
Transformer Mil$.. Ine.. 7051 W. Wilson Ave .• Chicago. III. 
transformer Technicians. Inc.. 4447 W. Armitage Ave .• Chicago. III. 
Triad Distributor Div •• 305 N. Brillnt St.. Hunlington. Ind. 
Utrad Corp •• 305 N. Briant st. Huntingtlln. Ind. 
Varo General. Garland Bank Bldg.. Garland, Tn. 
Wintron Co •• Inc.. 9759 Rush St .• S.El Monte. Calif. 
Y. T. & T. Corp .• Box 306. Roslyn Hgts .• N. Y. 

TRANSFORMUS. POWER 
ACDC Electranics lac. 2971 Marth Ontaria st. "rbalk, CaIH. 

, ABC Products, 8405 Clmllridp St. Mil_alII. Milia. 
AIIi11tt Transistor I.IN, Inc. 5200 W. lllfersoa Blvd •• Los _let. CIIIf. 

p 2850-2852 
kill Electric Corp •• 28 Water st. Culla. N. Y. 
Arneld Ml/lllaticl Carp.. 11284 Playa ct. Cuiver City. Cal. ...• p 1858 
AustrOl. Inc •• 10214 N. Inllnqialal Hwy •• lustia. Tex. 
Basler EJectrie Co..BaI 289, Highland, III. " ............ ". P2853 
Del E1actraaln Corp •• 2511 E. Sandfard BJId., Mt. Vernon. N. I... p 1902 
DnsSIII.JarneS Eictrnt. Carp.. 250 N. Wlneda Aa. Pasadena, Calft. 
EIesca. lac.. 5 MertlnrtDd Rd.. B1lD111filld. Conn. 
Elcar DIY .. IIallllllrfln Ca •• 2431 Uaden Lane, S~ Stirilt. Ii ' 
ElgIn Electronics, IRe .. 2lI35 W. 12tb st. Bal131B; Erie. Pa. •• p 1636 
Ferralral EIaclnilic Co. Inc .. 883 Broadway. New Yark, N. Y. •. p 2855 
Freed Tralllfallllr Ct., Inc .• 1795 Weirflald S!., Brooklyn. N. I. p 2856 
Galll'lli Electric Co.. EIctm. COlI" Sales 8,er •• I River Rd •• SeIIaaectady. N. T. 

p 2859 
aenlsco THhnlfqy Corp.; COIIP ... nts/Genlstraa Om .. 18435 SUIIIII Rd" 

CaIIpton,CaUf ......... ,' ......................... P, 1290 
H • H Toroillil WlIlllIag Co., 1410 CbanI. Rd. helld. Ohi. •.. p 735 
K8S Elctrns.. 2JI29 •• liIcIll Ave •• l'alal/ena, CaIH., •.•..•.•• ,p 2860 
Kidrle. Walllr I Co •• Inc.. 875 Main st. IlfltaVlIJe. N. J. 
LAD E1e~s Inc •• lCOIImercl1l St., Hicb'lille. N. Y. ... p 1677 
LlmWI EiactrDllics Carp •• 515 Broadhollew Rd. la"ilil. N. Y... p 2861 
lIqnetic Circuit EIImlllts lie.. 2455 A Garlln Rd. Monterey; Cal. 
IIIpetico IIIc., •• Rlchter ct. E. Jlarlllpert, n. ' 
Micntran Co., In~. 145 E. Minlola la. YaHey Stream. II. Y. ... p 2866 
Jllll.,iIIc..IleX455.TnnIDn ••• L ............. ' .. " ... : ... , p 2868 
llasllaminy Transfarmer Ca .• Edlllll·Fada" Rd .. Farlalll. Pa. 
North Electric Ca .. E1ectra.llles DIY" 553 S. Market St. aiIiOl. O~o 
North HOls Elestrollica Inc.. A1nander PI. Gill Cave, N. I. ..•• p 2869 
NJtruJcs. lac.. Cldlil CiliPOlllrds Ira •• lI*d AVI .. Alph, II. L 
PIIIIIII E1eClrfcaJ Prolls.. 1515 S. Mane.ster Aa. Anaheim. Cal. 

p2873. 2874, 2&76 
Pesc.llnstrs., lac., Cipa ·Corallad. Perk, lax 847. Cape COlli. Fla. 
I'IwIIIIc DIY .. 8188 DeSato Ave •• C~. tllR.' 
Slpal TlIIsfemer Ct.. Inc •• Ilunius St. BraaIdyn. II: Y. p 2880-2886 
WElIclrIcDIY •• 1717 Busse Rd •• Elk GI'OYI ViII .... RL 
Stan. InclllJareted, 2240 East 3rd Sl.IIajtoa. Oblo 
Sterlllg TraRSfaqMr Carp. 5JO DrIllP AYI ....... II. Y. 
Slperler Electric Co., 1Il00 MIddle S!.,1IrJsteI. e.1I ••. " 'P 2894-2896 
TaH E1ec. Co.. la~. 211 HamsanAYI .. lOIIkars. N. Y. ••••.•• l' 2897 
_Inc. 3112l1ea1t11st, Su'D(m CalH..."" ..... : p 2119 
Toretel. IRe.; 13482 SlUllllIlfrPwat Gran_ Me. " 



Torwlce Electronics, Inc., Rte. 78, IIbwood, N. I. ..••.•..•. p 2899 
Transformer Elecl/ln!cs Co., lax 910, louldlr, Cola. 
Unilld Trauflrmll CI., 150 Varlell St, New Ylrt. N. Y. . . . • . .. p 2900 
Uaffron, 1624 No roo st, Garllnd, Tms . 
Unlmtal Voffronlcs CI!'p., 27 ilJdia Clrdl Dr., It Kim, N. Y. 
Varf.l CD. Inc., 2f11 Gl'Howick A"., Staraford. COin. ......... p 1715 
Varo IIC., 16011 Dallas North Pkwy., Pllflo, T.x. 
Virginia EI.mnics Co., Inc., 2908 Tllestar Ct, Falls Ckurck, Va. 
Waafass Elestric Ce.,lndustriai Pm .. Div., 1540 E. Edinler, Slnll AlIa, Cillf. 
Wlnlass Electric Co., 2175 S. Grand All., Santa All, CaIW. 
Wanll.wnl, 31 Soulll st, Maunt Vernan, H. Y. 
WIstllllhousl Eles. Corp., Compo & Matarlals. 3 Gateway CII .. PlttslJurlh. Pa. 
laring Inds.,lnc.1ox 477, C .. ma~ Ind.. .. .. . .. .. .. .. .. .. • p 2901 
A. C. Electronics Co., 11766 W. Pico Blvd .• los Anleles. Calif. 
A C Transformer Corp., 89 Madison st., Newark, N. J. 
Allis-Chalmers, Box 512, Milwaukee, Wise. 
Altec lansing, 1515 S. Manchester Ave., Anaheim. Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
American Rectifier Corp., 111m 15th Ave .. College Point. N. Y. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
8allastran Corp., Executive Blvd., Fort Wayne. Ind. 
Barwood Electronics, Inc., 120 S. Mary/and. Glendale, Calif. 
Berkshire Transformer Corp., Rte. 341, Kent, Conn. 
Better Coil & Transformer Corp., Goodland, Ind. 
Bicron Elclrns. Co., Barlow St., Canaan, Conn. 
Bourns, Inc., Box 1398. Romoland. Calif. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
CP ElectroniCS, Inc., 2851 Southeastern Ave., Columbus. Ind. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R. I. 
Cal.power Corp., 140 Kansas St., EI Segundo, Calif. 
Carson Mfg. Co., Inc., 2426 East 55 St., Indianapolis. Ind. 
Central Transformer Co .• 850 W. Jackson Blvd .• Chicago. III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Chu Assocs .. Box 387. Whitcomb Ave., Littleton, Mass. 
Coast .Coil Co., 5333 W. Washington Blvd .. los Angeles. Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Dietz Design Inc .• 100 Electronics PkwV., Belton. Mo. 
Diversified Power Co .• Inc .. 15223 Grevillea Ave .. lawndale. Cain. 
Edko Elclms., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co .. Inc., 854 W. Front Street. Covina. Calif. 
Electronic Components Corp., 520 Interstate Rd .• Addison. III. 
Electronic Corp. of America, 5726 W. Washington Blvd., los Angeles, Calif. 
Electronic Devices. Inc., Box 78, North Ridgeville, Ohio 
~Iectronic Transformer Corp., 460 Totowa Ave .• Paterson, N. J. 
Elnetic Electronics, Inc., 2100 leno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St, Ansonia, Conn. 
Energy Systems, Inc., 3180 Hanover St., stanford Indl. Pk., Palo Alto, Calif. 
English Elec. Co., ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Epco Products, Inc., Box 298. Wallkill, N. Y. 
Era Bectric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati. Ohio 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding.f(eystone Corp.,:179 River St., Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Grand Tran, Inc., Box 307, Coloma. Mich. 
Grand Transformers, Inc., Beechtree & Marion Sts., Grand Haven. Mich. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph. Ont. Can. 
Harder. D. C. Co., Inc., 2580 K St, San Diego. Cain. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Invertronics, Box 342, Pine Brook, N. J. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., ChicaRO. III. 
James Bectronics Inc., 4050 N. Rockwell St. ChicaRo, III. 
Jefferson Electric Co .• 25th & Madison St.. Bellwood, III. 
Lear S~Rler, Inc .. 3171 S. Bundv Dr., Santa Monica. CaIH. 
liRht Bectric Corp .• 214 lackawanna Ave., Newark. N. J. 
Mag-Con Engineering Co., 85 Richardson st .• S·.E., st. Paul. Minn. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park. Calif. 
Merit Coil & Transformer Corp., 2040 Sherman st .• Hollywood, Fla. 
Merrimack MagnetiCS, 361 Aiken St., lowell, Mass. 
Microdot Inc., 220 Pasadena Ave .• S. Pasadena, Cal. 
Microdot Magnetics. Inc .. 5960 Bowcroft st .. los Angeles. Calif. 
Mid·West Coil & Transformer Co .. 1642 N. Halstead st .• ChicaRo, III. 
MyStic Transformers, Inc .• 114 West St., WilminRlon, Mass. 
National Coil Co., lox 1040, Douglas. Ariz. 
New York Coil Co .. 4Q.48 Second Ave., Phoenixville. Pa. 
North Bectric Co., 553 S. Market St., Galion, Ohio 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Osborne Transformer Corp., 3834 Mitchell Ave., Delroit, Mich. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beech. Cal. 
Permavolt Transformers, Inc., 1901 S. lafayette st., S. Bend, Ind. 
Permoflux Corp., lox 6364, Glendale, Calif. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polygon Services ltd., 50 Northline Rd., Toronto, Ont., Can. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy la., Houston. Tex. 
Precision Elctrns. Co .• 427 Plain st .. Marshfield. Mass. 
Precision Electronics, Inc., 1 Di Tomas Ct, Amityville, N. Y. 
Preferred ElectroniCS, Inc., Main line Dr., Westfield. Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange. N. J. 
Queensboro Transformer & Mach. Corp .. 115·2515 Ave .. ColieRe PI .. N. Y. 
Rad~ Engineering labs., 2!J.01 Borden Ave., long Island City, N. Y. 
Rae Co .• Inc., 3725 East 13th st., Indianapolis, Ind. 
Ramm Rectifier Co., Inc., 340 Coster st., Bronx, N. Y. 
Rapid Electric Co., 1300 Herschell st., Bronx, N. Y. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St.. lexinRton. Mass. 
SKG Associates, Inc., 206 Eustis St, BostOll,.Mass. 
SNC Mfg. Co., Inc .•. Box 470, Oshkosh, Wisc. 

. Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Skyway Magnetics, 637 Isis Ave., Inglewood. Cain. 
Square 0 Co., 205 S. Northwest HW\I.; Park Ridge. III. 
stancor. Essex Infl., Inc.. 3501 W. Addison St., ChicaRO.III. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. Box 365, littleton; Mass. 
TRW Bectronics, 1100 Glendon Ave., los Angeles. Calif. 

Topaz Inc., 3802 Houston St., San Diego, Calif. 
Torelco Inc., Box 108, 51 Smith St., Irvington, N. J. 
Transformer Design Inc. of Milwaukee, 73n N. 76 St., Milwaukee, Wisc. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Transistor Prods., Div. link, 380 Oak St, Copiague, N. Y. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo Ganeral, Garland Bank Bldg., Garland, Tex. 
Westinghouse Elec. Corp., Specialty Transformer Div., Box 231, Greenville. Pa. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif .. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 
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ACDC Electronics Inc., 2979 Nortb Ontario St, Burbank, Cain. 
ABC Predicts, 6405 Cam~idge st, Minneapolis. Minn. P 2846,2847 
American Trans-C.U Carp., 12486 10lst Ave., Richmand Hill, N. Y. 
Artroalc Instr. Co., 11232 Triangte La., Silver Spring, Md. 
Biller Electric Co., lox 289, Hilhland, nl. 
leurns, Inc., Trimpet DiY., 1208 CafUllbia Ave., Riverside, Calif. 
Caddelf.Burnl MIg. CI. Inc., 40 E. 2nd St., Mineola, N. Y. • .. P 724,725 
Contemporary Electronics, 4B38 West 35111 St., MinneapolIS. Millll. P 2854 
Dalo Electronics, Sioux DiY., lex lao, YankloD, S. O. ...... P 730,731 
DoqIas Microwave Co., Railroad Pl., Mallaromk, N. Y. 
Dynlll11phic Elctrl!. Carp., 57 Illom/_le Rt, Hic""illi. N. Y. P 1661 
Flrrman Electronic Co. Inc., &83 Braadway, Hew York, N. Y. .• P 2855 
Fread Transformer Co., Inc., 1795 Wlirfllid St., Iroo/dJ1I, N. Y. 
GI.lsCI Technoioo Corp., Com.lnents/Genistron DiYs .. 18435 Susanl Rd .. 

CoIi/llOl, Calif. .................................. P 1290 
H & H Tarol .. 1 Winding Co., 1410 Cunlln Rd. Euclid, O~lo 
H~onic Inc., 249 N. Troost, Ollllle, Kans. 
Klddl, Walllr • Co. Inc., &75 Main St., BlllewHII, N. J. 
LAD Electro-Systems Inc. 7 Commercial st., Hic""ille, N. Y. ... p 1677 
Mapetic Clrcu. Elements Inc., 2455 A Ganlen Rd., MOlterer, Cat. 

P 2862.2864 
Maga.ticllnc. 6 RIchllr Ct, E. Nol'lllport, No Y. ............ P 2865 
Mlcrotran Ca., lac., 145 E. Milltola Ave., VaHey strlam, N. Y. ... P 2866 
Miller, J. W., Co., 5917 Slulll Main St., las Angllts, Cal. 
Neshamiay Transformer Co. Edison-Fu~onl Rd., Furlong, Pa. 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... P 2869 
NJIronks, fnc., Custom COllpOllents Groap, Thin! Are., Alpha, N. J. 

Peerlesl Electrical PradL, 1515 S. Manchester Aft., Anahellll, Cal. 

Plconics Inc., 220 losIIn Rd., No. BlUer/ca, MasL .•.••..... 
Siglal Transformer Co., Inc., 1 Junius St., Inoklyn. N. Y •...... 
Salld state EfcIm. COlli., 15321 Rayen St., Souillda. Cal. 
Sprague Electric Ca., 481 Mllshall St., N. Ada.s, Mass. 
Staeo, Imrporated, 2240 East 3n1 St., Dartlft, Ohio 
Sta~1fIg Transformer Corp., 510 Drias Ava., Brolklyn, N. Y. 
Todd Elee. Co., Inc., 20 Harrison Ave., Yooers, N. Y. 

P 2870 

P 2876 
P 742 

P 2880 

Torotel, Inc., 13402 SIIIIII 71 Hlgtnrar, Grandview, Mo. . . . . • . . P 2898 
Torwi:o Electronics, Inc., RIa. 70. lakawood, N. I. ....•..... P 2899 
Transfonlll Electronics Co., Bex 91D, Boulder, Call. ......... P 2124 
DnHed Transftlllllr Co., 150 Ylrick St., Naw Yorl!, N. Y. .. , •.. , P 2900 
Dnffron, 1624 N. First St., Garland, Tms 
Vanguard Eleetrollicl DIv., 930 W. Hrle Pk. BIYd. Ingtmod, Cal. 
Yaro Inc., 1600 Dallas Nortfl Pkwy., Plana, Tex. 
Virginia EleetronJcs CD., Inc., 29118 felestar Ct, Falls Church. VI. 
Wlnllss Electrfe Co., Industrial Prlds. Dlv .. 1540 E. Edinger, SUIll Au, Calif. 
lar/nr In's., Inc., lax 471, CanmaI, Ind. 
A. C. Eleetronics Co., 11766 W. Pico Blvd., los Angeles, Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Anzac Electronics, 121 Water St., Norwalk, Conn. 
Astrolab, Inc., 4 McCandless st., linden, N. J. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
8allastran Corp., Executive Blvd., Fort Wayne, Ind. 
Berkshire Transformer Corp., Rle. 341, Kent, Conn. 
Better Coil & Transformer Corp., Goodland, Ind. 
Bourns, Inc., Box 1398, Romoland, Calif. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
CP Electronics, Inc., 2851 Southeastern Ave., Columbus, Ind. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., los Angeles. Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dallas, Texas 
Cycle Transformer Corp., 177 Main St.. W. Orange, N. J. 
Dietz Design Inc., 100 Electronics Pkwy .. Belton. Mo. 
Diversified Power Co., Inc., 15223 Grevillea Ave .• lawndale, Cain. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
Edko Elclms., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Bectro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W. front street, Covina, Calif. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Trensformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 leno PI., Venice, Calif. 
Energy Dynamics Corp., 63. Main st., Ansonia. Conn. 
English Elec. Co., lid., Engtlsh Elec. House Strand, london, W.C. 2, Eng. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Aorida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave .• CinCinnati. Ohio 
Fullmer Electronics, Inc., 18125 Napa st., Northridge, Calif. 
Generallnstrument of Canada ltd., 151 Weber St., S. Waterloo, Ont., Can. 
Ganerallnstrument Corp., F. W. Sickles Div.,165 Front st .. ChiCODee. Mass. 
Gladding·Keystone Corp., 179 River st., Oneonta, N. Y. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion SIs., Grand Haven. Mich. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Onto Can. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale st., Culver City, Cal. 
Inductor Engrg., Inc., 117 Schley Ave., Lewes, Del. 
Invertronics, Box 342, Pine Brook; N. J. 
Kessler, Frank Co., Inc., 41-45 47th St, long Island City, N. Y. 
Mag·Con Engineering Co., 85 Richardson St., S.E., st. Paul, Minn. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
National Coil Co., Box 1040, Douglas, Ar~. 
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New York Coil Co., 40-48 Second Ave., Phoenixville. Pa. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
PCA Electronics, Inc., 16799 SchQenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. fourth St., Bridgeport, Pa. 
Power Electronics Co .. 5701 Savoy la., Houston, Tex. 
Precision Elctms. Co .• 427 Plain St.. Marshfield. Mass. 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
PreCision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange. N.1. 
Pulse Engineering. Inc., 560 Robert Ave., Santa Clara, Cain. 
Rae Co., Inc .• 3725 East 13th St., Indianapolis, Ind. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St.,lexington, Mass. 
Riedon Avionics, Inc., 7932 Haskell Ave., Van Nuys, Calif. 
SKG AsSOCiates, Inc., 206 Eustis St., Boston, Mass. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926. Rochester, N. Y. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
stancor. Essex Int'I., Inc., 3501 W. Addison st., ChicaRo, III. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara. Calif. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Transformer Mfrs.,.lnc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Dlv., 305 N. Briant St, Huntington, Ind. 
Universal Torolll Coil Winding, Inc., 1190 Grove St .. IrvinRlon. N. J. 
Utrad Corp., 305 N. Briant St, Huntington, Ind. 
Varo General, Gartand Bank Bldg., Garland, Tex. 
Wells Bclrns. Inc., 1701 S. Main St., South Bend, Ind. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
Workman Electronic Prods., Inc., lox 3828, Sarasota, Fla. 

TRANSFORMERS. PULSE 
ABC Preducts, &405 Clllbrflfp St., MI •• aaPlIIs, Minn. 
AMP Incarparated, Box 3608, Harrisburg, Pa. 
AMP Inc., Capffron DiY., 155 Parle St., Elizlbetfltown, Pa. P 1831 
Artronic InSir. Ct., 11232 Triangle la., Silver Sprlnr, Md. 
Automatic Coil Ca., 76 E. 2nd St., Mineola, H. Y. ............ P 723 
Caddel~Buras IfIg. CD. Inc., 40 E. 2nd St., Minlola, N. Y. 
Contemporary Elletronics, 4838 West 35tIJ St., Minneapolis. Minn. P 2854 
Dale Electronics, Slaux DiY., lax lao, Yankton, S. D. 
Del Electronics COlli., 250 E. Sandllnl Blvd., Mt Vernon. N. Y. 
DoUJIls M/crawm Co. Rallrlld Pl., Mallaranlck, N. Y. 
Dressen·Barnes Elctrns. Corp., 250 N. V/nedo All., Pasadena, Calif. 
E.fI Hessareb lablraterles Inc., lax 1289, Oakllnd, Calif. 
Elgin Electranics, Inc., 2035 W. 12th St,lax 1318, Erie, Pa. 
Freed Transformer Co., Inc., 1795 Welrfield St., Irooklyn, N. Y. 

P 2856,2857 
GlRlral Electric Co., EIctm. Camp. Sales Oplr., 1 River Rd. Schenectady, N. Y. 
Genlseo TechnolaD Calli .• Componlnts/Genistran Din., 18435 Susana Rd. 

COllpton, CaDI. ... . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . P 1290 
GuHon Inds., Inc., Microciralllics DiY., Metuchen, N. J. 
H & H Tore/dal WlnjlngCo., 1410 ChRnlon .Rd., Euclid, Ohio 
Kappa Networks Inc., 185 ROOSIII" Ave., Carllret, N. J. 
Kidde, Wilier & Ca., Inc., 875 Mail St., BaIl"IIII, N. J. 
lAD Elecfro.Sy$!emslnc., 7 Camllltrcial St., HleII"IIle, N. Y. .. P 1677 
Mllaltic Clrcu" Elements lac., 2455 A Ganlel Rd.,\ Monterey, Cal. 
Magnltlco Inc., 6 Rleliter Ct, E. NortfIport, N. y, ............ P 2865 
Mlcrolran Ca., Inc., 145 E. Mineola Ave. Valley streall, N. Y. 
NWI., fnc., BIX 455, Trenton, N. J. ....................... P 2868 
Neshallliny Transftrmer Co., Edison·Furlonl Rd., Furlonr, Pa. 
Nortk Hills Electronics Inc., Almnder PI., GIlD Coye, N. Y. .•.. P 2869 
N,....llcl, Inc., Clstoli Clmpanelll lro." Thinl A"., Alpha, N. J. 
Pae~8IS Electrical Prad$., 1515 S. Mmllester All., AIIablll, Cal. 

P 2875,2876 
Plconlc. Inc., 220 Boston Rd. HI. Billerica, Mass. ..••...... p 742 
Powertes Dlv., 91 .. DaSote All. Chatswa~, Calif. 
Sprape Electric Co., 481 Marshall St., N. Adams. Mass. ..... P 693 
Starflil TrallSformll Corp., 510 Driggs Ave., IrookJyn, N. Y. 
TDile Dllltschlllln lalli:, lox 74, CalIOn, Mass. ... . . . • . • P 695 
Todd Elec. Ca., lac., 20 Harrllon Ave., YonkelS, N. Y. 
Tokoku MaIIllnds.,ltd., 1:1-10. 7-thOlle, GllDClluo-b. TokYl, Jann 
Tarotel, Inc., 13402 South 71 HigtIway, Grandview, Mo. 
Tlrw!co Electroaics, Inc., RII. 70. IIkeW1llld, No 1 
Unilld Transfarmlr Co., 150 Varick St., Naw Yort. N. Y. . • . . . .. P 2900 
UIlilrDl, 1624 N. First St., Garland, T.xas 
Vari·l Co. Inc., 207 Greenwich All., Stamtanl, Conn. ......... P 1715 
Valli Inc., 16011 Dallas Narth Pkwy., Plano, TeL 
Vidcor Co., Inc., 1251 W. EI Sll1Indo Blvd., Ganlanl, CaIW. ..... P 1167 
Wanlass Electric Co., 2175 S. Grind Ave., Santa Ani, Calif. 
larlnllnds., Inc., IIX 417, Carmal, Ind. 
Ace Coli & Bectronics Corp., 916 lincoln Hwy., MebJchen. N. J. 
Advanced Electrns. Inc., 1765 Silas Deane Hwy .• Rocky Hill. Conn. 
Aladd/n ElectroniCS, 701 Murfreesboro Rd., Nashville. Tenn. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Ati .. Coil Inc., 63 Main Sf., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Berkshire labs, 107 Tansy Hill Rd., Milford, N. Y. 
Bourns, Inc., Box 1398, Romoland. Calif. 
Burmac Elc!rns., 80 Montauk Hwy., lindenhurst. N. Y. 
C B C Industries Inc., 2601 N. Howard St, Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dalles, Texas 
Components Corp., 2857 N. Halsted st., Chicago, III. 
Consolidated Resistance Sales Corp., 44 Prospect St., Yonkers, N. Y. 
Dietz Design Inc., 100 EleclrOilics Pkwy., Belton. Mo. 
E. F. E. labs., Inc., Horsham Valley Industrial Center, Horsham, Pa. 
EG & G, Inc., 160 Brookline.Ave., Boston, Mass; 
EG & G, Inc., Elctrn. Prods. Dlv., 160 Brookline Ave., Boston. Mass. 
Edko Bctrns., Inc .. 397 Bedford Ave., Brooklyn, N . .Y. 
EI-Rad Mfg. Co., 4300 N. California, ChiCago, III. 
Electro-Winders Co., Inc .. 854 W. front street Covina, Calif. 
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Eleclro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J.' 
Electrocom Inds., 1105 N. Ironwood Dr., South Bend,. Ind. 
Electroid Corp., 95 Progress St., Union, N. J. 
Eleetronic Coils Inc., 33 lyman St, Springfield, Mass. 
Eleclronic Corp. of America, 5726 W. Washington Blvd., los Angeles, Calif·. 
Electronic Transformer Corp., ~60 Totowa Ave., Paterson, N. J. . 
Elnetic Electronics, Inc., 21001eno Pl., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia', Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Flexi.(Jptics Labs., Inc., 117 Dover St, Somerville, Mass. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forbes & Wagner, Inc., 345 Central Ave., Silm Creek, N. Y. 
Forest EI,c. Co., 1001 North 25th Ave., Melrose Park, Ill. 
Fugle·Miller labs., Inc., 130 Market St., Kenilworth, N. J. 
Fuji Electrodhem. Co., 36-11 Shinbashi 5·Chome, Minato-ku, Tokyo, Jap. 
General Instrument Corp., F. W .. Sickles Div., 165 Front St .. Chicopee, Mass. 
Gladding·Keyslone Corp., 179 River St., Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Inductor Engrg., Ine., 117Schley Ave., lewes, Del. 
Invertronics, Box 342, Pine Brook, N. J. 
J B Elctrn. Transformers Inc., 1310 Armitage Ave., Chicago, Ill. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
Magnavolt Inc., 44 Prospect St., Yonkers, N. Y. 
Maxwell labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Microdot Inc., 210 Pasadena Ave., S. Pasadena, Cal. 
Microdot Magnetics, Inc., 5960 Bowcroft St, los Angeles, Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, Ill. 
Modeleetric Prods. Corp., 9 Cindy La., Asbury Park, N. J. 
Mullard, Inc., 100 finn Ct., Farmingdale, N.Y. 
MystiC Transformers, Inc., 114 West St., Wilmington, Mass. 
Nanosecond Systems, Inc., 176 linwood Ave., Fairfield, Conn. 
New York Coil Co., 40-48 Second Ave., Phoenixville, Pa. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
PCA Electronics, Inc., 16799. Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Or. #524, Newport Beach, Cal. 
Pearson Electronics, Inc., 4007 Transport St., Palo Alto, Calif. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. ' 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex. 
Precision Eletrns. Co., 427 Plain St., Marshfield, Mass. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Pulse Engineeririg, Inc., 560 Robert Ave., Santa Clara, Calif. 
Rae Co., Inc., 37,25 East 13th St., Indianapolis, Ind. 
Raytheon Co., Microwave. & Power Tube Div., 141 Spring St.,lexington, Mass. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise. 
Sage Electronics Corp., Micromagnetics Prods .. Box 3926, Rochester, N. Y. 
Sartron, Inc., 114 N. Main St., Newb,rg, Ore. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Stancor, Essex Int'J., Inc .. 3501 W. Addison St, Chicago, III. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif, 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TDC Di,., P.O. Box 365, littleton, Mass. 
TDK Eleetronics Co., ltd., 14-6 2 Chome Uchi·kanda, Chiyoda-ku, Tokyo, Japan 
TRW Electronics, 1100 Glendon Ave" los Angeles, Calif: 
Toroidal Components Co., 1374 E. Walnut St., Pasadena, Calif. 
Triad Distributor Di,., 305 N. Briant St., Huntington, Ind. 
Unitek Corp., Weldmatic Div., 1810 S. Myrtle Ave., Monrovia, Calif, 
Ulrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Te~ 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

TRANSFORMERS, RECTIFIER 
ACDC Electronics Inc., 2979 Korth Ontario St, Burbank, CaIH: 
ADC Products, 6405 Cambridge-St, Minneapolis, Minn. 
Acme Electric Corp" 28 Water St, Cuba, N. Y. 
Astro·Metrix Corp. 125 W. Provideneia Ave .. Burbank, Calif. 
Basler Electric Co., Box 269, Highland, III. 
DelIleetronlcs Corp" 250 E. Sandford Blyd .. Mt Vernon, N. Y. 
E1cor DiY., Halliburton Co" 2431 Linden lane, SHYer Spring, Md, 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Ferrotran Eleetronic Co, Inc., 683 Broadway, New York, N. Y. .. p 2855 
Freed Transformer Co., Inc., 1195 Weirfield St., Brooklyn, N, Y. 
General Electric Co" Elctrn, Compo Sales Oper., 1 ,River Rd., Schenectady, N. y, 
Genisco Technolm Corp., Components/Genistron Divs., 18435 Susana Rd .• 

Compton, Calif. ' 
H & H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio 
Kidde, WaRer & Co., Inc., 675 Main St., Belleville, N. I. 
Macarr, Inc., 4360 Bullard Ave., New York, N. Y. 
Magnetic Circuft Elements Inc., 2455 A Garden Rd., Monterey, Cal. 
Microtran Co" Inc., 145 E. Mineola AYe., Valley Stream, N, Y, ... p 2866 
NWl, Inc., Box 455, Trenton, N. J. P 2868 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
North Electric Co" Electroneties DIY., 553 S. Market St. Galion. Ohio 
Nytronics, Inc., Custom Components Group, Third Ave., Alpha,N. J. 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anabeim, Cal. 

p 2876 
Peschellnstrs., Inc" Cape Coral Ind. Park, Box 847, Cape Coral, Fla. 
Signal Transformer Co., Inc., 1 Junius St, Brooklyn, N. Y. .. P 2886 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, III. 
Sterlilig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Todd Elec. Co., Inc., 20 Harrison Aye" Yonkers, N. Y. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Electronics, Inc.,' Rte •. 70, LakeWOOd, N. I. 
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Transformer Electronics Co., Box 910, Boulder, Colo. 
United Transformer Co .. 150 Varick St., New York, N. Y. 
Unltrol), 1624 N, FirstSt, Garland, Texas 
Varo Inc., 1600 Dallas NorthPkwY., Plano, Tex. ...... P 2139 
Wanlass Electric Co .. Industrial Prods. Div .. 1540 E. Edinger, Santa Ana, CalH. 
ZarIng lnds., Inc" Bax 477; carmel, Ind. 
A. C. Electronics Co., 11766 W. Pico Blvd., los Angeles, Calif. 
A C Transformer Corp., 89 Madison St., Newark, N. J. . 
Allis-Chalmers, Box 511, Milwaukee, Wisc. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
American Rectifier Corp!, 116-15 15th Ave., College Point, N. Y. 
Applied Eletrns. Corp. of N. J., Box 43, Metuchen, N, J. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Berkshire Transformer Corp., Rte. 341, Kent, Conn. 

~ Better Coil & Transformer Corp., Goodland, Ind. 
Bicron Elctrns. Co., Barlow St, Canaan, Conn. 
Bourns, Inc., Box 1398, Romoland, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., los Angeles, Cal if. 
Coil Co. of America, Inc" 211 Washington St., Northvale, N, J. 
Cycle Transformer Corp., 177 Main St., W. Orange, N. J. 
Diversified Power Co., Inc., 15213 Grevillea Ave., Lawndale, Calif. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, Ill. 
EDC (Electro Development Corp.), Box 100, lynnwood, Wash. 
EMP Electronics, Inc" Box 2346, Phoenix, Ariz, 
Edko Elctrns., Inc" 397 Bedford Ave., Brooklyn, N. Y, 
Electro-Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co .. Inc., 854 W.Front Street, Covina, Calif. 
Electronic Corp. of America, 5726 W. Washington Blvd., los Angeles, Calif, 
Electronic Devices, In~, Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc" 2100 Zeno Pl., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
English Elec. Co., ltd., English Elec. House Strand, london, W,C, 2, Eng. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, Ill. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati, Ohio 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y, 
Glenn Pacific, 703-37th Ave., Oakland, Calif. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc" Beechtree & Marion Sts., Grand Haven, Mich. 
HIS Engineering Co., Box 96, Park Ridge, III. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Invertronics, Box 342, Pine Brook, N. J. , 
J B Elctrn. Transformers Inc., 2310 Armitage.Ave., Chicago, III. 
Jerome Electric Corp., 391 Lakeside Ave., Orange, N, J. 
light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Mag·Con Engineering Co., 85 Richardson St, S.E., St. Paul, Minn. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Merrimack Magnetics, 361 Aiken St., lowell, Mass. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microdot Magnetics, Inc., 5960 Bowcroft St., los Angeles, Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
Miller, S., Corp., 89 Throop Ave., Brooklyn, N. Y. 
Mystic Transformers, Inc., 114 West st., Wilmington, Mass. 
New York Coil Co., 40-48 Second Ave .. Phoenixville, Pa. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland,Ore. 
Osborne Transformer Corp., 3834 Mitchell Ave., Detroit, Mich, 
Pacific Assemblers Co., Inc., 450 Campus Dr. #514, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polygon Services ltd., 50 Northline Rd., Toronlo, Ont .. Can. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy la" Houston, Tex. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, ~. J. 
Queensboro Transformer & Mach. Corp., 115·2515 Ave., Coliege Pt., N. Y. 
Rae Co., Inc., 3725 East 13th St., Indianapolis, Ind. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Rapid Electric Co" 1300 Herschell St., Bronx, N. Y. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St.,lexington, Mass. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Stancor, Essex Int'l., Inc., 3501 W. Addison St., Chicago, III. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. Box 365, littleton, Mass. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Calif. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, Ill. 
Triad Distributor Di,., 305 N. Briant St., Huntington, Ind. 
Utrad Corp., 305 N, Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
Y.1. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

TRANSFORMERS. REFERENCE 
ACDC Electronic~ Inc., 2979 North Ontario St, Burbank, Calif. 
ADC Products, 6405 CambrldgeSt, Minneapolis, Minn, 
Freed Transformer Co., Inc., 1195 Weirfield St, Brooklyn, N. Y. p 2856 
H , H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio 
Magnetic Circuft Elements Inc., 2455 A Garden Rd., MontereY, Cal. 
MagnetlcD Inc" 6 Richter Ct., E, Northport, N. Y •... _ . . . . . . .. p 2865 
Microlran Co., Inc., 1.45 E. Mineola AYe., Valley Stream, N. Y. ... p 2866 
North Atlantic Industri,s Inc., 200 Terminal Or., Plainview, N. Y. 
Signal Transformer Co., Inc., 1 Junius St., Brooklyn, N. Y. 

p 2880,2882,2885 
Ste~liIg Tl'II!sformer Corp., 510 Drill$ Ave., Brooklyn, N; Y. 

Torwico Electronics, Inc., Rte. 70, Lakewood, N. J. 
UnRed Transformer Co., 150 Varick St, Nevi York, N. Y. . . . . . .. p 2900 
UnitrDd, 1624 N. First St, Garland, Texas 
Varo Inc., 1600 Dallas North PkwY., Plano, Tex, .. p 2139 
Zaring Inds" Inc., Box 477, Carmel, Ind. .' 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa, 
Central Transformer Co., 850 W. jackson Blvd., Chicago, Ill. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Electro·Winders Co., Inc" 854 W. frontStreet, Covina, Calif. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 leno PL, Venice, Calif. , 
Energy Dynamics Corp., 63 MainSt., Ansonia,Conn. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. . 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Goslin Elec, & Mfg. Co., 2911 W. Olive St., Burbank, Calif. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
lnet·Power, 7ll W. Knox St., Gardena, Calif. 
Invertronics, Box 342, Pine Brook, N. J. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Polyphase Instr. Co., 126 E, Fourth St., Bridgeport: Pa. 
Power Electronics Co" 5701 Savoy la., Houston, Tex, 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. ' 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville, N. Y. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange; N. I. 
Sartron, Inc., 114 N, Main St., Newberg, Ore. ' 
Sylvania Lighting Prods., ~Ivania Electric Prods., Inc., Danvers, Mass. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave" 

Newark, N. J. 

TRANSFORMERS, R·F 
ACOC Electronics Inc., 2979 North Ontario St., Burbank, CaIH, 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. P 2846,2847 
Allen Avionics Inc., 255 East 2nd St., Mineola, N, Y. 
American Trans.coil Corp., 124-0& 101st Ave., Richmond Hill, N. Y. p 719 
Automatic Coil Co., 76 E. 2nd St., Mineola, N. Y. .......•.... P 720 
BuloYa Watch Co" Inc., Elctrn. ON., Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E, 2nd St., Mineola, N. Y. 
Dale Electronics, Sioux Div .. Box .180, Yankton, S. D. P 730·l33 
Delevan Electronics Corp .. 270 Quaker Rd .. East Aurora, N, Y; 
Dynographic Elctrn. CorP., 57 Bloomingdale Rd., Hicksville, N. Y. p1661 
Beniseo Technology Corp., Components/Genistron Divs .. 18435 Susana Rd .. 

Campion, Calif. ........ .. .. . .. .. .. • . .. .. .... .. .. . P 1290 
Lorch Electronics Corp., 105 Cedar la" Englewood, N. J, ... .. ,p 1678 
Magnetico Inc., 6 Richter Ct., E. Northport, N, Y. ........... p 2865 
Miller, J. W., Co., 5917 SoUlh Main St., los Angeles, Cal. 
North Hills E~ctronics Inc" Alexander Pl., Glen Cove, N, Y. .... p 2869 
NJlronics of Canada ltd., 68 Wall St., Trenton, Dnt, Can. 
Piconlcs Inc., 220 Boston Rd" No. Billerica, MaSL .•••••.••. p 742 
Spellman Higb·Voltage Elclrns. Corp., 1930 Ade. Ave .. Bronx. N. Y. 
Stanwyck Winding Div., 137 Walsh Ave., Newburgh, N. Y. ..... p 743 
Sterlilig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Torolel, Inc., 13402 South 71 Highway. GrandYiew, Mo, 
Torwico ElectroniCS, Inc" Rte. 70, Lakewood, N. I. 
Vanguard Electronics DiY., 930 W. Hyde Pk. Blvd" Inglewood, Cal, 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. ... P 2139 
Virginia Electronics Co" Inc., 2908 Telestar CI" Falls Church, Va. 
A. C. Electronics Co., 11766 W, Pico Blvd., los Angeles, Calif. 
Ace Coil & Electronics Corp., 916 lincoln Hwy., Metuchen, N. J-
Aladdin ElectroniCS, 701 Murfreesboro Rd., Nashville, Tenn. 
Anzac Electronics, 121 Water St., Norwalk, Conn. 
Astrolab, Inc., 4 McCandless St., linden, N, J. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Avionics, Inc., 1915 Bendix Dr., South Bend, Ind. 
Barker & Williamson, Beaver Dam & Canal Rds., BristOl, Pa. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Collins Radio Co., Dallas, Texas 
Delta Coils, 4312 Main St.,Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
EI·Rad Mfg. Co., 4300 N. CalHornia, Chicago, III. 
Electro Assemblies, Inc., 4338 W, Montrose Ave., Chicago, III. 
Electro-Winders Co., Inc., 854 W, front Street, Covina, Calif. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
English Elec. Co., Ltd., English Bec. House Strand,london, W.C, 2, Eng. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Fugle·Miller labs., Inc., 130 Market St., Kenilworth, N, J. 
Gavin Instrs., Inc., Box 413, Somerville, N. J. 
General Coil Prods. Corp., 15.6 Hinsdale St., Brooklyn, N. Y. 
General Instrument of Canada ltd., 151 Weber St., S. Waterloo, Ont., Can. 
Inductor Engrg., Inc., 117 Schley Ave., lewes, Det: 
Morey Corp., 2659 Wisconsin Ave., Downers Grove, Ill. 
Mutron Corp., 646 Summer St., Brockton, Mass. 
National Coil Co., Box 1040, Douglas, Ariz. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Optimax Inc., 258 N. Main St, Ambler, Pa, 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
Power Electronics Co., 5701 Savoyla.; Houston, Tex. 
Profile Elctms., Inc., Box 314, Concord, N. H. 
RadioEngineering Labs., 29'()1 Borden Ave., long Island City, N. Y. 
Raybond Elcuns. Inc., 930 Washington St., NorwOOd, Mass. 
Redman Elctrns. Corp., Box 72, Thompsonville, Conn. 
Relcom, 2329 Charleston Rd., Mountain View, Calif. 
Renco Efctms. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Sinclair Radio Labs, ltd.; 122 Rayetfe Rd., Maple, Ont., Can. 
Smallwood, S. G., ltd., 391·397 King St., E" Kitchener, Ont"Can, 
Staneor, Essex Int'l., Inc., 3501 W. Addison St., Chicago, m. 
TDK Electron~s Co., Ltd., 14·6 2 Chome Uchi·kanda, Chivoda·ku, Tokyo, Japan 
Taylor·Winfield Corp., 1051 Mahoning Ave., N. W., Warren, Ohio 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 



Translab, Inc., 4740 Federal Blvd., San Diego, Calif. 
Universal Toroiil Coil Winding, Inc., 1190 Grove SI., Irvington, N. J. 
Varo General, Garland Bank Bldg.; Garland, Tex. 
Warsaw Coil Co., Box 389, Warsaw, Ind. 
Wells Elclms. Inc., 1701 S. Main St., South Bend, Ind. 
Whitewater Electronics, Inc., 136 W. Main St., Whitewater, Wisc. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

TRANSFORMERS. ROTARY 
Clillan Div., Malllie at Broadway, CIHlDn Hghts., PI. 
Data TechnoJolJ Inc., 65 Grove St., Watertown, Mass. 
Sterillig Transformer Corp., 510 Driggs Ave., Broaklyn, N. Y. 
~ectric Indicator Co., Inc., 195 Danbury Rd., Wilton, Conn. 
Gyrex, Inc., 38 Irving pI., Garfield, N. J. 
Himmelstein S., and Co., 2500 Estes Ave., Elk Grove Village, III. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 

TRANSFORMERS. SATURABLE 
ACDC Electronic. Inc., 2979 North Ontario St, Burbank, CaIW. 
ABC Products, 6405 Cambridge St, Minneapolis, Minn. 
Acme Electric COlli., 26 Water St., Cuba, H. Y. 
Artronlc Instr. Co., 11232 Triangle La., Sliver Spring, Md. 
Astro·Metrix COlli., 125 W. Providenc1a Ave., Bumanll, Calif. 
Basler Electric Co., Box 269, Highland, III. 
Dale Electronics, Sioux DiY., BDl180, Yanllton, S. D. 
Del Electronics Corp., 250 E. Sandford BiYd., Mt Vernon, N. y, 
Doug/as Microwave Co., Railroad PI" Mamaroneck, H, y, 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Elgin Electronics, Inc., 2035 W. 12th St, Box 1318, Erie, Pa. 
Freed Transformer Co" Inc., 1795 Weirfield St., Brookljll, N. Y. p 2856 
General Electric Co., E1ctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
6eneral Magnetics Inc., 135 Bloomfield Ave., Bloomfield, N. I. 
Genisco Technology COlli., Components/Genistron Din., 18435 Susana Rd .. 

ColIIPI!!n, Calif. . 
H & H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio 
Hisonic Inc., 249 N. Troost, Olathe, Kans. 
KGS Elctrns., 2029 H. lincoln Ave., Pasadena, Calif. .. p 2860 
Kepco Inc., 131-38 Sanford Ave., Flushing, N. Y. 
Macarr, Inc., 4360 Bullard Ave., New York, H. Y. 
Magnetlco Inc., 6 Richter Ct., E. Nortbport, H. Y. 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
NWl, Inc., Box 455, Trenton, N. I. ....................... p 2868 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
North Electric Co.Electronetics Ow., 553 S. Market St .. Galion, Ohio 
Nylronics, Inc., Custom Components Group, Third Ave., Alpha, N. J. 
Signal Transformer Co., Inc., llunius St., Brooklyn, N. Y. 
Sprague Electric Co .. 481 Marshall St, N. Adam~ Mass. 
Staco, Incorporated, 2240 East 3rd St, Dayton, Ohio 
Sterlilig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Stavens-Arnold, Inc., 7 Elkins St, S. Boston, MISS. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Electronics, Inc., Rte. 70, lakewood, N. J. 
Transmagnetics Inc., 134-25 Northern Blvd., Flushing, N. Y. 
United Transformer Co., 150 Varick St., Hew York, N. Y. 
UnHron, 1624 N. First St, Garland, Texas 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Ward leonanl, 31 South St., Mount Vernon, N. Y. 
Zaring Inds., Inc. Bar 477, Carmel, Ind. 
A. C. Electronics Co., 11766 W. Pica Blvd., Los Angeles, Calif. 
Allis·Chalmers, Box 512, Milwaukee, Wisc. 
American Magnetics Corp., P.O .• Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood ElectroniCS, Inc., 120 S. Maryland, Glendale, Calif. 
Bicron Elctrns. Co., Barlow St., Canaan, Conn. 
Bourns, Inc., Box 1398, ~omoland, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Carson Mfg. Co., Inc., 2426 East 55 St., Indianapolis, Ind. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Chu Assocs., Box 387, Whitcomb Ave., Lillieton, Mass. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. I. 
Collins Radio Co., Dallas, Texas 
Cycle Transformer Corp., 177 Main St., W. Orange, N. I. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawndale, Calif. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Electro-Pacific, Inc., 5182 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Eleelrocom Inds., 1105 N. Ironwood Dr., South Bend, Ind. 
Electroid Corp., 95 Progress St., Union, N. J. 
Electronic Coils Inc., 33 lyman St., Springfield, Mas~ 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Palerson, N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
English Elec. Co., LId., English Elec; House Strand, london, W.C. 2, Eng. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Era Electric COlli., 67 Sand Park Rd., Cedar Grove, N. J. 
Fellodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, DeLeon Springs, Fla. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Forest EI,c. Co., 1001 North 25th Ave., Melrose Park, III. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Geo Space COlli., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Onto Can. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Inductor Engrg., Inc., I17 Schley Ave., lewes, Del. 
Invertronics, Box 342, Pine Brook, N. I. 
I B Elctrn. Transformers Inc., 2310 Armitage Ave., C~icago, III. 
Light Electric Corp., 214 lackawanna Ave., Newark, N. J. 

Mag·Con Engineering Co., 85 Richardson St., S.E., st. Paul, Minn. 
McCarron Electric Co., 72l Monterey Pass Rd., Monterey Park, Calif. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microdot Magnetics, Inc., 5960 Bowcroft St., Los An~eles. Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chica~o, III. 
New York Coil Co., 4().48 Second Ave., Phoenixville, Pa. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Osborne Transformer Corp., 3834 Mitchell Ave .. Detroit, Mich. 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Permavolt Transformers, Inc., 1901 S. lafayette St .. S. Bend, Ind. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy la., Houston, Tex. 
Precision Elctrns. Co., 427 Piain St .. Marshfield, Mass. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred ElectroniCS, Inc., Main Une Dr., Westfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Queensboro Transformer & Mach. Corp.,ll5·25 15 Ave .. Colle~e Pt .. N. Y. 
SKG Associates, Inc., 206 Euslis St., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TDC Div., P.O. Box 365, littleton, Mass. 
Torelco Inc., Box 108, 51 Smith St., Irvington, N. J. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Universal Toroill Coil Winding, Inc., 1190 Grove St .. Irvington, N. J. 
Ulrad Corp., 305 N. Briant St., Huntington, Ind. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 

TRANSFORMERS. SERVO 
ACDC Electronics Inc., 2979 North Ontario St, Burbank, CaIH. 
Clifton Div., Marple at Broadway, Clifton lights., Pa. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. 
Ferrotran Electronic Co. Inc., 683 Broadway, New York, N. Y. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brookljll, H. Y. 
GAP Instrument Corp., 17 Brooklyn Ave., Westbury, N. Y. 
Geniseo Technology Corp., Components/Genistron Divs .. 18435 Susana Rd .. 

Compton, Calif. 
Magnetico Inc., 6 Richter Ct., E. Northport, N. Y. .. p 2865 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. .. p 2866 
Nytronics, Inc., Custom Components Group, Third Ave., Alpha, N. I. 
Signal Transformer Co., Inc .. 1 lunius St., Brooklyn, N. Y. 
Sterlilig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. p 2890,2891 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. I. 
United Transformer Co., 150 Varick St., New York. N. Y. 
Unitron, 1624 N. First St, Garland, Texas 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Vernitron Corp., 59 Central Ave., Farmingdale, N. Y. . . . p 2686 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Bendix Corp., Flight & Engine Instrs. Div., S. Montrose, Pa. 
Bourns, Inc .. Box 1398, Romoland, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. lackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins Radio Co., Dallas, Texas 
Edko Elelrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Elnetic Eleclronics, Inc., 2100 lena PI., Venice, Calif. 
Fullmer Electronics, Inc., 18125 Napa St .. Northridge, Calif. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Goslin flec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chica~o. III. 
Kessler, Frank Co., Inc., 41·45 47th St., Long Island City, N. Y. 
lear Siegler, Inc .. 3171 S. Bundy Dr .. Santa Monica. Calif. 
Microdot Magnetics, Inc., 5960 Bowcroft St., los An~eles. Calif. 
Oeco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Fa. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Protolype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Sunbeam Electronics, Box 8364, Ft. lauderdale, Fla. 
Varo General, Garland Bank Bldg., Garland, Tex. 

TRANSFORMERS. STEP·DOWN. STEP.UP 
ACDC Electronics Inc., 2979 North Ontario St, Burbank, CalH. 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. P 2846, 2847 
Abbott Transistor Labs, Inc., 5200 W. lefferson Blvd., los Angeles, Calif. 

Acme Electric Corp., 28 Water St., Cuba, N. Y. 
Artronic Instr. Co., 11232 Triangle la., Sliver Spring, Md. 
Astro·Metrix Corp., 125 W. Providencla Ave., Burbank, Calif. 

P 2848-2852 

Basler Electric Co., Box 269, Highland, III. ....... . . . . . . . . .. P 2853 
Del Electronics Corp., 250 E. Sandford Blvd .. Mt Vernon, N. Y. . . P 1902 
Dranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. I. 
Dynographic Elctrn. Corp., 57 Bloomingdale Rd., Hicksville. N. Y. P 1661 
Elcor Div., Halliburton Co., 2431 Linden Lane, Sliver Spring, Md. P 1919 
Elgin Electronics, Inc., 2035 W. 12th St., Box 1318, Erie, Pa. 
Ferrotran Electronic Co. Inc., 683 Broadway, New York, N. Y. P 2855 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N. Y. P 2856 
Gates Electronic Co., Inc., 256 Van Nest Ave., Bronx, N. Y. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Genisco TechnololJ Corp., Components/Genistron Oivs .. 18435 Susana Rd .. 

Compton, Calif. .. .. . .. . .. . .. .. .. .. . .. .. . .. .. .. .. . P 1290 
H l H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio 
Hisonic Inc., 249 N. Troost, Olathe, Kans. 
KGS Elctrns., 2029 N. Lincoln A .... Pasadena. Calif. ... P 2860 
Kidde, Walter & Co., Inc., 675 Main St, Belleville, N. I. 
Magnetic Circuit Elements Inc., 2455 A Garden Rd .. Monterey, Cal. 

p 2862.2864 
Magnetico Inc., 6 Richltr Ct., E. Northport,N. Y. .... . . . . . . P 2865 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. .. P 2866 
NWl, Inc., Box 455, Trenton, N. I; 

TRANSFORMERS. STEp·DOWN. STEP·UP 

Hashaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa.. P 2867 
North Electric Co .. Electronellcs DiY., 553 S. Market St .. Galion. Ohio 
North Hills Electronics Inc., Alexander PI., Glen Co .. , N. Y. .... P 2869 
Nytronics, Inc., Custom Components Group, Third Ave., Alpha, N. I. 

P 2870 
Peerless Electrical Prods., 1515 S. Manchester Ave .. Anaheim, Cal. 

Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Piconics Inc., 220 Boston Rd., No. Billerica, Mass. 
Signal Transformer Co., Inc .. 1 lunius St., Brooklyn, N. Y. 

P 2876,2877 

2880-2885,2887 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, III. ... P 2879 
Solid State Elctrn. Corp., 15321 Rayen St .. Sepulveda. Cal. 
Staco, Incorporated, 2240 East 3rd St, Dayton, Ohio 
Sterillig Transformer CorP., 510 Driggs Ave., Brooklyn, N. Y. p 2890,2891 
Todd Elec. Co., Inc., 20 Harrison A ... , Yonkers, N. Y. P 2897 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Electronics, Inc., Rte. 70, Lakewood, N. I. .......... P 2899 
Transformer Electronics Co., Box 910, Boulder, Colo. . .... P 2124 
UnHed Transformer Co .. 150 Varick St., New York, N. Y. . p 2900 
Unitron, 1624 N. First St, Garland, Texas 
Vari·l Co. Inc., 207 Greenwich Ave., Stamford, Conn. P 1715 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Virginia Electronics Co., Inc., 2908 Telestar Ct .. Falls Church. Va. 
Wanlass Electric Co., Industrial Prods. Oiv .. 1540 E. EdinKer, Santa Ana. Calif. 
Wanlass Electric Co., 2175 S. Grand Ave., Santa Ana, Calif. 
Ward leonanl, 31 South St., Mount Vernon, N. Y. 
Westinghouse Elec. COlli., Compo , Materia/s, 3 Galtway Ctr .. PittsburRh, Pa. 
Zaring Inds., Inc., Box 477, Carmel, Ind.................... P 2901 
A. C. Electronics Co., 11766 W. Pico Blvd., los Angeles, Calif. 
A C Transformer Corp., 89 Madison St., Newark, N. J. 
Allec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Berkshire Transformer Corp., Rte. 341, Kent, Conn. 
Better Coil & Transformer Corp., Goodland, Ind. 
Bicron Elctrns. Co., Barlow St., Canaan, Conn. 
Bourns, Inc., Box 1398, Romoland, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics, Inc., 2851 Southeastern Ave., Columbus, Ind. 
Caig Laboratories, Inc., 155 Sullivan La., Westbury, N. Y. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Carson Mfg. Co., Inc., 2426 East 55 St., Indiana Dol is, Ind. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Chu Assocs., Box 387, Whitcomb Ave., littleton, Mass. 
Coast Coil Co., 5333 W. Washington Blvd .. Los Angeles, Calif. 
Coil Co. of AmeriCa, Inc., 221 Washington St., Northvale, N. J. 
Continental X·Ray Corp., 1536 Clybourn Ave., Chica~o, III. 
Cycle Transformer Corp., 177 Main St .. W. Orange, N. J. 
Dano Electric Co., Main St., Winsted, Conn. 
Daylen Co., Box 527, South Gate, Calif. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Diversifiep Power Co., Inc., 15223 Grevillea Ave .. lawndale. Calif. 
Dormeyer Inds., 3418 Milwaukee Ave., Chicago, III. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electronic Components Corp., 520 Interstate Rd., Addison, III. 
Electronic Corp. of America, 5726 W. Washington Blvd., los Angeles, Calif. 
Electronic Devices, Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. 1. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Energy Systems, Inc., 3180 HanoverSt., Stanford Indl. Pk., Palo Alto, Calif. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
EDCO Products, Inc., Box 298, Wallkill, N. Y. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati, Ohio 
Fullmer ElectroniCS, Inc., 18125 Napa St .. Northridge, Calif. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion Sts., Grand Haven, Mich. 
Hammond Mfg. Co. ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Invertronics, Box 342, Pine Brook, N. J. 
J 8 Elctrn. Transformers Inc., 2310 Armitage Ave., Chica~o, III. 
Jefferson Electric Co .. 25th & Madison St., Bellwood, III. 
Jerome· Electric Corp., 391 lakeside Ave., Orange, N. 1. 
lee Elec., Inc., 309·51st St., W. New York, N. J. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
Magnetics Inc., Kemco Div., Sandy lake, Pa. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Merrimack Magnetics, 361 Aiken St., Lowell, Mass. 
Microdot Magnetics. Inc., 5960 Bowcroft St .. los An~eles, Calif. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago, III. 
Mystic Transformers, Inc., 114 West St., Wilminglon, Mass. 
National Coil Co., Box 1040, Douglas, Ariz. 
New York Coil Co., 4048 Second Ave .. Phoenixville, Pa. 
North Electric Co., 553 .. S. Market St., Galion, Ohio 
Deco Corp., 7I2 S. E. Hawthorne Blvd., Portland, Ore. 
Oplimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Osborne Transformer Corp., 3834 Mitchell Ave .. Detroit, Mich. 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Phoenix Transformer Co., 1818 E. Madison, Phoenix, Ariz. 
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Polygon Services Ud.)iO Northline Rd., Toronto, Ont., Can. 
Polyphase Instr. Co., 126 E. Fourth St" Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Precision Electronics, Inc., 1 Di Tomas Ct., P.mityville, N. Y. 
Preferred Electronics, Inc., Main line Dr" Westfield, Mass. 
Profile Elctms., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Radio Engineering Labs., 29·(1l Borden Ave., Long Islan,d City, N. Y. 
Rae Co., Inc., 3725 East 13th St., Indianapolis, Ind. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., Lexington, Mass. 
SKG Associates, Inc., 206 Eustis St, Boston, Mass. 
SNC Mfg. Co., Inc., 8m 470, Oshkosh, Wisc. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Sartron, Inc., 114 N. Main St., New\ierg, Ore. 
Sierra Elec., 15100 S. Figueroa St., Gardena, Calif. 
Skyway Magnetics, 637 Isis Ave., Inglewood, Calif. 
Spatron, Inc., m S. Raymond Ave., Alhambra. Calif. 
Stancor, Essex Int'!., Inc., 3501 W. Addison St, ChicaRo, III. 
Sylvania lighting Prods .• Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.Oi Box 365, littleton, Mass. 
TRW Electronics, llOO Glendon Ave., Los Angeles, Calif. 
Torelco Inc., Box lOS, 51 Smith St., Irvington, N. J. 
Touch·Plate Electro·Sys., Inc., 16530 Garfield Ave., Paramount, Calif. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., MilwaUkee, Wisc. 
Transformer Mfrs., In~, 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Torolll Coil Winding, Inc., ll90 Grove St., IrvinRlon, N. J. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General;Garland Bank Bldg., Garland, Tex. 

.' Wabash MagnetiCS, Inc., 1375 Swan St., Huntington, Ind. 
Westinghouse Ele~ Corp., Specialty Transformer Div .. Box 231, Greenville, Pa. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
Xenon Corp., 39 Commercial St, Medford, Mass. 

TRANSFORMERS. TOROIDAL 
ACOC Electronics Inc., 2979 North Ontario St, Bumnk, Cain. 
ADC Products, 6485 Cambridge St, MinneapOlis, Minn. 
AMP Incorporated, Box 36118, Harrisburg, Pa. 
Anen Avionics Inc., 255 East 2nd st., Mineola, N. Y. 
American Trans·Coil Corp., 124-0610151 Ave., Richmond Hill, N. Y. 
Arnold Magneti .. Corp., 11264 Playa Ct., Culver City, Cal. .... p 1858 
ArtnInlc Instr. Ca., 11232 Triangle La., SnVlr SprinK, Md. 
Aulumatic Cuil Co., 76 E. 2nd St, Mineola, N. Y. ............ p 723 
Basler Electric Co., Box 269, Highland, III. 
Bulova Watch Co., Inc;, Elctrn. DiY., Freq. Control Products, 

61·20 Wootlside Ave., Woodside, N. Y. 
Cadden·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. 
Colrms Radle Cu., Newport Beach, Calif. 
Dale ElectronicS, Sleux DiY., Box 180, Yankton. S, D. ........ p 730 
Oaagtas Mlcrow ... CL, Railroad PL, Mamaronec~ H. Y. ....• p 1658 
Drusen·Bames Elctrns. Corp., 250 N. Vlnedo AVI., Pasadena, CalH. 
DynOll'31lhlc E1ctrn. Corp., 51 Bloomingdale Rd .• Hicksville, N. Y. 
Freed Transformer Co., Inc., 1195 Weirfield St, Brooklyn, N. Y. p 2856 
GenlKo Technology Corp., components/Genistron Divs .. 18435 Susana Rd .. 

Complen, Calif. .. ............. :.................. p 1290 
Glentronics fnc., 748 E. Alosta, U.S. Hwy. 66, Glendora, Calif. .. p 1960 
H & H Toroidal Winding Ca., 1410 Chardon Rd" Euclid, Ohiu ... p 735 
Hlsunic Im:., 249 N. Troost Olathe, Kans. 
fndastrlal Control Co., Central Ave. at Plnelawn, Farmingdale, N. Y. 
JFD Electronics Co" 1484 62nd St, Brooklyn, N. Y. 
KGS Elctrns., 2029 N, lincoln AVI., Pasadena, Calif. 
Lorch Bectronlcs Corp" 105 Cedar La" Englewood, N. J. 
Magnetic Circuft Elements Inc., 2455 A Garden Rd., Monterey, Cal. 
Magneticu Inc" 6 Richter Ct, E. Northport, H. Y. ........... p 2865 
Mlcrolran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. y, ... p 2866 
North HHls Electronics Inc., Alexander PI., Glen Cove, N. Y. 
Nytronlcs, Inc., Cuslum Components Group, Third Ave., Alpha, N. J. 
Peerless Electrical Prods., 1515 S. Manchester AVI., Anaheim. Cal. 

p 2876 
Piconlcs Inc., 22D Boslun Rd., No. Billerica, Mast 
SaIiiI State Bctrn. Corp" 15321 Rayen St. Sepulveda. Cal. 
sterfllig Transfarmer Carp., 510 Driggs Ave., Brooklyn, N. Y. 
SUperler Electric Co., lDDD Middle st., Bristol, Conn. 
Toratel, Im:., 13402 South 71 Highway, Grandview, Mu. 
Tnco EleCtronics, Inc., Rte. 70, LakeWOOd, N. J. 
Transformer Electronics Ca., BOl910, Boulder, Cola. ... p 2124 
UnRed Transformer Ca., 150 Varlck St., New Yorl!, N. Y. 
Unltrun, 1624 N. Fkst St, Garland, Texas 
Vanguerd Electronics Dlv., 930 W. Hyde Pk. Blyd., Inglewood, Cal. 
Varo Inc" 16011 Dallas North Pkwy., Plano, TeL 
Ylrginla Electronics Ca., Inc., 2908 Telestar Ct, Falls Church, Va. 
Ward leananf, 31 South St, Mount Vernon, N. Y. 
laring Inds., Inc., 8ux 477, Carmel, Ind. .. 
A. C. Electronics Co., 11766 W. Pica Blvd., Los Angeles, Calif. 
Ace Coil & Electronics Corp., 916 Lincoln Hwy., Metuchen, N. J. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Altec Lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
Aflas Coil Inc., 63 Main St., Ansonia, Conn. 
Ballastran Corp., Executive Blvd., Fort Wayne, Ind. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale; Calif. 
Bieron Etelrns. Co., Barlow St., Canaan, Conn. 
Bourns, Inc., Box 1398, RomOland, Calif. 
Bundy Elctrns. Corp., 44 Fadem Rd., Springfield, N. J. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Ca,Power Corp., 140 Kansas St., EI Segundo, Calif. 
Central Transformer Co., 850 W. Jackson Blvd .• Chicago. III. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Coil Co. of America, Inc., 221 Washington St, Northvale, N. J. 
Comns Radio Co., Dallas, Texas 
Components Corp., 2857 N. Halsted St., Chicago, III. , 
DeCoursey Engrg. Lab" 11828 W. Jefferson Blvd., Culver City, Calif. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
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, 
Diversified Power Co., Inc., 15223 Grevillea Ave., lawlldale. Calif. 
EMP Electronics, Inc., Box 2346, Phoenix, Ariz. 
EI·Rad toUg. Co., 4300 N. California, Chicago, III. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro·Winders Co., Inc., 854 W. front Street, Covina, Calif. 
Electro Windings & Components, Inc., 725 Federal Ave., Kenilworth, N. J. 
Electrocom Inds., ll05 N. Ironwood Dr., South Bend, lOll 
Electronic Coils Inc., 33 lyman St., Springfield, Mass. 
Electronic Device~ Inc., Box 78, North Ridgeville, Ohio 
Electronic Transformer Corp., 460 Totowa Ave., Paterson. N. J. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, DeLeon Springs, Fla. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
General Instrument Corp., F. W. Sickles Div., 165 Front St., Cbicop,e, Mass. 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Grallx, In~, Box 3296, Albuquerque, N. M. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N.; Guelph, Ont. Can. 
Harder, D. C. Co., Inc., 2580 K St., San Diego, Calif. 
Inductor Engrg., Inc., 117 Schley Aye" Lewes. Del. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chicago. III. 
McCarron Electric Co., 721 Monterey Pass Rd., Monterey Park, Calif. 
Microdot Magnetics, Inc., 5960 Bowcroft St., Los Angeles, Calif. 
Midwest Electric Prods., Inc., Box 910, Mankato, Minn. 
Novatronics, Inc., Box 878, Pompano Beach, Fla. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Olektron Corp., Box 248, Dudley, Mass. 
Optimation Inc., 9421 Telfair Ave., Sun Valley, Calif. 
Osborne Transformer Corp., 3834 Mitchell Ave., Detroit, Mich. 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy La., Houston, Tex. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Profile Elctrns., Inc., Box 314, Concord, N. H. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange. N. J. 
Pulse Engineering, Inc., 560 Robert Ave., Santa Clara, Calif. 
RMS Engineering, Inc., 486 14th St., N.W., Atlanta, Ga. ' 
Ram Meter, Inc., 1100 Hilton Rd., Ferndale, Mich. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Redman Elctrns. Corp., Box 72, Thompsonville. Conn. 
Renco Efctrns. In~, 24Q.l Old Country Rd., Hicksville, N. Y. 
Riedon ~vionics, Inc., 7932 Haskell Ave., Van Nuys. Calif. 
SKG Associates, Inc., 206 Eustis st., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester, N. Y. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Skyway Magnetics, 637 Isis Ave., Inglewood, Calif. 
Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Spectran Elctrns. Div., Box 878, Pompano Beach. Fla. 
Stanford Applied Engineering, 340 Martin Ave., Santa Clara, Calif. 
Sylvania Ughting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. Box 365, Uttleton, Mass. 
Topper Mfg. Co., Inc., 889 Northern Blvd .• Great Neck, N. Y. 
Torelco Inc., Box 1Qa, 51 Smith St., Irvington, N. J. 
Toroidal Components Co., 1374 E. Walnut St., Pasadena, Calif. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., MilwaUkee, Wisc. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago. III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Toroiil Coil Winding, Inc., 1190 Grove St., irVington. N. J. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Western Transformer Co., P.O. Box 945, Tijeras, N. Mex. 
Weston·Magnetics, 14617 Keswick Ave .• Van ~uys, Calif. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

TRANSFORMERS. TRANSISTOR 
ADC Products, 6485 Cambridge St, Minneapolis, Minn. 
Computer Compo Inc., 8~ Van Wyck Expwy., Jamaica, N. Y. 
Dale Electronics, Sioux DiY., Box 180, Yankton, S. D. 
Dynographic Elctrn. Corp., 57 Bloomingdale Rd .. Hicksville. N. Y. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
H l H Toroidal Winding Co., 1410 Chardon Rd., Euclid, Ohio 
KGS E1ctrn~, 2029 N. Lincoln Ave., Pasadena, Calif.' , 
Kidde, Walter & Ca., Inc., 675 Main St., Belleville, N. J. 
Magnetic CireuR Elements Inc., 2455 A Garden Rd., Monterey, Cal. p 2864 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream"N. Y. .. p 2866 
Miller, J. W., Co., 5917 South Main St, Los Angeles, Cal. 
Peeriess Electrical Pruds., 1515 S. Manchester Ave., Anaheim, Cal. 

p 2876 
Solid State Elctrn. Corp., 15321 Rayen St .. Seuulveda. Cal. 
sterlillg Transformer Corp., 510 Driggs Ave., Brooklyn. N. Y. 
Todd E1ec. Ca., Inc., 20 Harrison AYe., Yonkers, N. Y. 
UnRed Transformer Co., 150 Varick St, New York, N. Y. .. .... p 2900 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Argonne Electric Mfg. Corp., 1 lafayette Rd., Syosset, N. Y. 
Bourns, Inc., Box 1398,Romoland, Calif. 
Central Transformer Co., 850 W. Jackson Blvd .• Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, Deleon Springs, Fla. 
Foster Transformer Co., 3820 Colerain Ave., Cincinnati. Ohio 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Kessler, Frank Co., Inc., 41·45 47th St., Long Island City, N. Y. 
Mid·West Coil & Transformer Co., 1642 N. Halstead St., Chicago. III. 
New York Coil Co., 4Q.48 Second Ave., Phoenixville, Pa. 
PCA Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif. 
PacifiC Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Power Electronics Co., 5701 Savoy la., Houston, Tex. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 

Preferred Electronics, Inc., Main line Dr., Westfield, Mass. 
Pulse Engineering, Inc., 560 Robert Ave.; Santa Clara, Calif. 
Rae Co., Inc., 3725 East 13th St., Indianapolis, Ind. 
SKG Associates, Inc., 206 Eustis st., Boston, Mass. 
Sage Electronics Corp., Micromagnetics Prods., Box 3926, Rochester. N. Y. 
Sylvania Lighting Prods;, Sylvania Electric Prods., Inc., Danvers, Mass. 
TRW Electronic~-1101) Glendon Ave., Los Angeles, Calif. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wisc. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Torolll Coil Winding, Inc., ll90 Grove St.. IrvinRlon. N. J. 

TRANSFORMERS. ULTRASONIC 
ACDC Electronics Inc., 2979 North Ontario St, Burbank, CaIH. 
AOC Products, 6405 Cambridge St., Minneapolll, Minn. 
Basler Electric Co., BOI 269, Highland, III. 
Fraed Transformer Cu., Inc., 1795 Weirfield SI., Brooklyn, N. Y. p 2856 
H & H ToroidalWinding Co., 1410 Chardon Rd., Euclid, Ohio 
Kidde, WaRer & Co., Inc., 675 Main St., Belleville, N. l. 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, H. Y. 
NWl, Inc., Box 455, Trenton, N. J. 
Signal 7ransfermer Co., Inc., 1 Junius St, Brooklyn, N. Y. 
Sterillig Trarisformer Corp., 510 DriUS Ava., BrooklYn. N. Y. 
Todd E1ec. Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Torotel, Inc., 13402 South 71 Highway, Grandyiew, Mo. 
Torwicu Electronics, Inc., Rte. 70, Lakewood, N. l. 
UnHed Transformer Co., 150 Varlck St, New Yur~ H. Y. 
Varo Inc., 1600 Dallas North Pkwy., Plano, Tex. 
Advanced Patent Technology, Inc., 919 W. Bonanza Rd., las Vegas, Nev. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Automation Inds., Inc., 1901 Bldg., Century City, Los Angeles, Calif. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Beebe Instruments Inc., Box 137, N. White Plains, N. Y. 
Bicron Elclrns; Co., Barlow St, Canaan. Conn. 
Bourns, Inc., Box 1398, Romoland. Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Cycle Transformer Corp., 177 Main St., W. Orange. N. J. 
Dietz Design Inc., 100 Electronics Pkwy., Belton, Mo. 
Edko Elctrns.,"lnc., 397 Bedford Ave., Brooklyn, N. Y. 
a·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
[pco Products, Inc., Box 298, Wallkill, N. Y. 
General Coil Prods. Corp., 156 Hinsdale St., Brooklyn, N. Y. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N" Guelph, Ont. Can. 
Invertronics, Box 342, Pine Brook, N. J. 
J B Elctrn. Transformers Inc., 2310 Armitage Ave., Chicago. III .. 
Ught Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Mag·Con Engineering Co., 85 Richardson St., S.E., St. Paul, Minn. 
National Coil Co., Box 1040, Oouglas, Ar~. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach. Cal. 
Phoenix Transforiner Co., 1818 E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Precision Electronics, Inc., 1 Di Tomas Ct., Amityville,. N. Y. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. 'Orange, N. J. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., LexinRlon, Mass. 
Redman Elctrns. Corp., Box 72, Thompsonville, Conn. 
Renco Erctms. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wisc. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Spectran Elctrns. Div., Box 878. Pompano Beach. Fla. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago. III. 
Universal ToroR! Coil Winding, Inc., 1190 Grove St .. IrvinRlon. N. J. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte. Calif. 

TRANSFORMERS. VARIABLE 
Allen Avionics Inc., 255 East 2nd St, Mineola, H. Y. 
American Trans·Coil Corp., 124-06 101st Ave., Richmond Hill, N. Y. 
Basler Electric Co., Box 269, Highland, III. 
Bulova Watch Co., Inc., Elctrn. DiY., Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. 
Dale Electronics, Sioux DiY., Box 180, Yankton, S. D. 
Del Electronics Cura .. 250 E. Sandford Blvd .• Mt. Vernon. N. Y... p 1902 
!lelevan Electronics Corp., 270 Quaker Rd .• East Aurora. N. Y. 
Dynographic Elctrn. Corp .. 57 Bloomingdale Rd .. Hicksville. N. Y. P 1661 
General Electric Co., E1ctrn. Compo Sales Oper., 1 Rim Rd., Schenectady, N. Y. 

P 2858,2B59 
Genisco Technology Corp., Components/Genistron Divs .. 18435 Susana Rd .. 

Complun, Calif. 
lepco Inc., 131·3B Sanford Ave., Flushing, N, Y. . . . . . .. . . . . P 1995 
Microtran Co., Inc., 145 E. Mineola Ave, Valley Stream, N. Y. 
Mmer, J. W., Co., 5917 South Main St, Los Angeles, Cal 
Ohmite Manufacturing Ca., 3635 Howard St, Skokie, III. ..... P 2871 
Piconics Inc., 220 Boston Rd., No. Billerica, Mast .......... P 742 
Spellman High-Vollage Elctrns. CorP., 1930 Adee Ave .. BrunL N. Y. 
Staco, Incorporated, 2240 East 3rd St, Dayton, Ohio ... . . . . p 2893 
sterllhg Transformer Corp., 510 Drius Ave., Brooklyn, N. Y. 
Superior Electric Ca., 1000 Middle St, Bristol, Conn. .... P 2894-2896 
UnRed Transformer Cu., 150 Varick St, New York, N. Y. .... .. p 2900 
Vanguard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, Cal 
Virginia Electronics Co., Inc., 2908 Telestar Ct, Falls Church. Va. 
Aladdin Electronics, 701 Murfreesboro Rd., Nashville, Tenn. 
Bicron Etctrns. Co., Barlow St., Canaan, Conn. . 
Caig Laboratories, Inc., 155 Sullivan La., Westbury. N. Y. 
Carson Mfg. Co., Inc., 2426 East 55 St .. rndianapolis. Ind. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Collins, G. L. Corp., 5875 Obispo Ave., Long Beach, Calif. 
Columbia Research Labs., Inc., Macdade Blvd. & Bullens La., Woodlyn. Pa. 
Eder Instrument Co., Inc., 2293 N. Clybourn Ave., Chicago, III. 
Electro·Applications, Inc., P.O. Drawer 401, Canonsburg, Pa. 
Electro Assemblies, Inc., 4338 W. Montrose Ave., Chicago, III. 
Electronic Transformer Corp., 460 Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
General Coil Prods. Corp., 156 Hinsdale St .. Brooklyn. N. Y. 



General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Glenn Pacific, 703·37thAve., Oakland, Calif. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Model Rectifier Corp., MRC Elctrns. Div., 5300 21st Ave., Brooklyn, N. Y. 
Oeco Corp., 712 S. £. Hawthorne Blvd., Portland, Ore. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Renco Hctrns. Inc., 240·1 Old Country Rd., Hicksville, N. Y. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Spatron, Inc .. 715 S. Raymond Ave .. Alhambra, Calif. 
TRW ElectroniCS, 1100 Glendon Ave., Los Angeles, Calif. 

TRANSFORMERS. VIBRATOR 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
Kidde, Walter & Co., Inc., 675 Main St., Belleville, N. J. 
NWL Inc., Box 455, Trenton, N. J. 
Sterillig Transformer Corp., 5tO Driggs Ave .. Brooklyn. N. Y. 
Todd Elec. Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Jnited Transformer Co., 15{1 Varick St., New Yorl!, N. Y. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Barwood ElectroniCS, Inc., 120 S. Maryland, Glendale. Calif. 
Berkshire Transformer Corp., Rte. 341, Kent, Conn. 
Better Coil & Transformer Corp., Goodland, Ind. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co .• B50 W. Jackson Blvd., Chicago, III. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Cycle Transformer Corp., 177 Main St., W. Orange, N. J. 
Dietz Design Inc., 100 Electronics Pkwv .. Belton. Mo. 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, III. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
Electronic Transformer Corp., 460 Tofowa Ave., Paterson. N. J. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Epco Products, Inc., Box 29B, Wallkill, N. Y. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Forest Elee. Co., 1001 North 25th Ave., Melrose Park, III. 
Foster Transformer Co .. 3820 Colerain Ave., Cincinnati, Ohio 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Grand Tran, Inc., Box 307, Coloma, Mich. 
Grand Transformers, Inc., Beechtree & Marion Sfs., Grand Haven, Mich. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Invertronics, Box 342, Pine Brook. N. J. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
National Coil Co., Box 1040, Douglas, Ariz. 
New York Coil Co., 4O-4B Second Ave., Phoenixville, Pa. 
Deco Corp., 712 S. £. Hawthorne Blvd., Portland, Ore. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa: 
Precision Elctrns. Co .. 427 Plain St., Marshfield, Mass. 
Prototype Transformer Corp .• 545 N. Arlington Ave., E. Orange, N. J. 
Rae Co., Inc., 3725 East 13th St., IndianapOlis, Ind. 
SNC Mfg. Co., Inc., Box 470. Oshkosh, Wise. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Stancor, Essex Inl'l., Inc., 3501 W. Addison St .. Chicago, III. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wise. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Universal Transistor Prods., Div. link, 3BO Oak St., Copiague, N. Y. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 

TRANSFORMERS. VOLTAGE· DIVIDING 
ADC Products, 6405 Cambridge St, Minneapolis, Minn. 
Astrosystems, Inc., 6 Nevada Dr., New Hyde Park, N. Y. .. P 1328 
Basler Electric Co., Box 269, Highland, III. 
Bulova Watch Co., Inc., Elctrn. Div., Freq. Control Products. 

61·20 Woodside Ave., Woodsid.e, N. Y. 
Del Electronics COIll., 25{1 E. Sandford Blvd., Mt Vernon. N. Y. 
Oranell Engineering Labs, Inc., 1233 North Ave., Plainfield, N. I. 
Electro Scientific Inds., 13900 N.W. Science Park Dr., Portland, Ore. 

P 2473 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N. Y. 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Julie Research Lab Inc., 211 W. 61st St., New York, N. Y. 
Magnetic Circuit Elements Inc., 2455 A Garden Rd., Monterey. Cal. 
Magnetico Inc., 6 Richter Ct., E. Northport, N. Y. 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. 
NWL, Inc .. Box 455, Trenton, N. J. 
North Atlantic Industries Inc., 200 Terminal Dr., Plainview, N. Y. 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... P 2B69 
Nytronics, Inc., Custom Components Group, Third Ave., Alpha, N. J. 
Signal Transformer Co., Inc., 1 lunius St, Brooklyn, N. Y. 
Singer Co., Instrumentation Div., 915 Pembroke St., Bridgeport, Conn. 

p 1498 
Sterllilg Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Todd Elec. Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Torwico Electronics, Inc., Rle. 70, Lakewood, N. J. 
Unned Transformer Co .. 150 Varick St., New York, N. Y. 
Unnron, 1614 N. First St., Garland, Texas 
Varo Inc., 16110 Dallas North Pkwy., Plano, Tex. 
Ward Leonard, 31 South St., Mount Vernon. N. Y. 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
Altec lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnelics Corp., P.O. Box 8, Carterville, III. 
American Rectifier Corp., 116·15 15th Ave., College Point, N. Y. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Automatic Control Electronics, Inc., Box Il9B, San Antonio, Tex. 
Bourns, Inc .. Box 139B, Romoland, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Cal·Power Corp., 140 Kansas St., EI Segundo, Calif. 
Central Transformer Co., B50 W. Jackson Blvd .. Chicago, III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Coil Co. of America, Inc., 221 Washinglon St., Northvale, N. J. 

Dormeyer Inds., 341B Milwaukee Ave., Chicago, III. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Electro·Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electronic Coils Inc., 33 Lyman St., Springfield, Mass. 
Electronic Transformer Corp., 46{) Totowa Ave., Paterson, N. J. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
English Elec. Co., ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Era Electric Corp., 67 Sand Park Rd., Cedar Grove, N. I. 
Forest Elec. Co., lOIlI North 15th Ave., Melrose Park, III. 
Fosler Transformer Co., 3B20 Colerain Ave., Cincinnati, Ohio 
Fullmer Electronics, Inc., 18125 Napa St., Northridge, Calif. 
Gladding·Keystone Corp., 179 River St., Oneonta, N. Y. 
Guildline Instruments ltd., Box 99, Smilh Falls, Ont., Can. 
Hallmark Standard Inc., 145 library Lane, Mamaroneck, N. Y. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Idalee Electronics Corp., 891 Fulton St., Valley Stream, N. Y. 
Lighl Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microdot Magnetics, Inc., 5960 Bowcroft St .. Los Angeles, Calif. 
Nalional Coil Co., Box 1040, Douglas, Ariz. 
New York Coil Co., 40-48 Second Ave., Phoenixville. Pa. 
Deco Corp., 712 S. E. Hawthorne Blvd., Portland, Ore. 
Optimation Inc., 9411 Telfair Ave., Sun Valley, Calif. 
Pacific Assemblers Co., Inc., 450 Campus Dr. #524, Newport Beach, Cal. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Precision Elctrns. Co., 427 Plain St .. Marshfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. I. 
SKG ASSOCiates, Inc., 206 Eustis St., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TRW ElectroniCS, 1100 Glendon Ave., Los Angeles, Calif. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St., Milwaukee, Wise. 
Transformer Mfrs., Inc., 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Universal Toroiil Coil Winding, Inc., 1190 Grove St., Irvington. N. J. 
Varo General, Garland Bank Bldg., Garland, Tex. 
Welco Inds. Inc., 9027 Shell Ave., Cincinnati, Ohio 
Weston Instrs., Inc., Weston·Lexington Div., 17 Hartwell Ave., Lexington, Mass. 
Wintron Co., Inc., 9759 Rush St., S. EI Monte, Calif. 

TRANSFORMERS. VOLTAGE·REGULATING
ALSO SEE REGULATORS & STABILIZERS. 
VOLTAGE 

ADC Products, 6405 Cambridge St., Minneapolis, Minn. 
Acme Electric Corp., 28 Water St, Cuba, N. Y. ............. p 2B45 
Elasco, Inc., 5 Northwood Rd., Bloomfield, Conn. 
Elgin Electronics, Inc., 2035 W. 11th St, Box 1318, Erie, Pa. 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
General Electric Co., Elclrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 1957,2858,2859 
Kepco Inc., 131·38 Sanford Ave., Flushing, N. Y. .. p 1972,1973.1995 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y.. p 2866 
Neshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa.. p 2867 
NylrGnics, Inc., Custom Components Group, Third Ave., Alpha, N. I. 
Ohmite Manufacturing Co., 3635 Howard St, Skokie, III. ..... p 2B71 
Signal Transformer Co., Inc., 1 lunius St, Brooklyn, N. Y. p 2BB7, 28B8 
Sola Electric Div., 1717 Busse Rd., Elk Grove Village, III. ...... P 2879 
Sterillig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Todd Elec. Co., Inc., 20 Harrison Ave., Yonkers, N. Y. ... ... P 2B97 
Torwico Electronics, Inc., Rte. 70, LakeWOOd, N. I. 
Unned Transformer Co., 15{1 Varick St, New York. N. Y. 
Unitron, 1624 N. First St, Garland, Texas 
Ward Leonard,31 South St., Mount Vernon, N. Y. 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
A C Transformer Corp., B9 Madison St., Newark, N. I. 
Allis·Chalmers, Box 512, Milwaukee, Wise. 
Altee lansing, 1515 S. Manchester Ave., Anaheim, Calif. 
American Magnetics Corp., P.O. Box 8, Carterville, III. 
American Rectifier Corp., 116·15 15th Ave., College Point, N. Y. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Barwood Electronics, Inc., 120 S. Maryland, Glendale, Calif. 
Bicron Elctrns. Co., Barlow St., Canaan, Conn. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
Central Transformer Co., 850 W. Jackson Blvd., Chicago, III. 
Coil Co. of America, Inc., 211 Washington St., Northvale, N. I. 
Cycle Transformer Corp., 177 Main St., W. Orange, N. J. 
Electro·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Electro-Winders Co., Inc., 854 W. Front Street, Covina, Calif. 
Electronic Devices, Inc., Box 7B, North Ridgeville, Ohio 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Era Electric Corp., 67 Sand Park,Rd., Cedar Grove, N. I. 
Florida Transformer Co., Box 518, DeLeon Springs, Fla. 
Forest Elee. Co., 1001 North 25th Ave., Melrose Park, III. 
Fosler Transformer Co., 3820 Colerain Ave., Cincinnati, Ohio 
Geo Space Corp., 5803 Glenmont Dr., Houston, Texas 
Glenn Pacific, 703·37th Ave., Oakland, Calif. 
Goslin Elec. & Mfg. Co., 2921 W. Olive St., Burbank, Calif. 
Invertronics, Box 342, Pine Brook, N. J. 
lear Siegler, Inc., 3171 S. Bundy Dr., Sanla Monica, Calif. 
Light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
Mag·Con Engineering Co., B5 Richardson St., S.£., st. Paul, Minn. 
Merit Coil & Transformer Corp., 2040 Sherman St., Hollywood, Fla. 
Microdot Magnetics, Inc., 596{) Bowcroft St .. Los Angeles, Calif. 
MystiC Transformers, Inc., 114 West St., Wilmington, Mass. 
National Coil Co., Box 1040, Douglas, Ariz. 
Deco Corp., 7!2 S. E. Hawthorne Blvd., Portland, Ore. 
Pacific Assemblers Co., In\., 450 Campus Dr. #524, Newport Beach, Cal. 
Permavolt Transformers, Inc., 1901 S. lafayette St., S. Bend, Ind. 
Phoenix Transformer Co., IBIB E. Madison, Phoenix, Ariz. 
Polyphase Instr. Co., 126 E. Fourth St., Bridgeport, Pa. 
Queensboro Transformer & Mach. Corp., 115·2515 Ave., College Pt., N. Y. 
SKG Associates, Inc., 206 Euslis St., Boston, Mass. 
SNC Mfg. Co., Inc., Box 470, Oshkosh, Wise. 
Sartron, Inc., 114 N. Main St., Newberg, Ore. 

TRANSFORMERS. WIDE BAND 

Spatron, Inc., 715 S. Raymond Ave., Alhambra, Calif. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.O. Box 365, littleton, Mass. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago,111. 
Triad Distributor Di,., 30S N. Briant St., Huntington, Ind. 
Utrad Corp., 30S N. Briant St., Huntington, Ind. 
Varo General, Garland Bank Bldg., Garland, Tex. 

TRANSFORMERS. WELDING 
Basler Electric Co., Box 269, Highland, III. 
Del Electronics COIll., 250 E. Sandford Blvd., Mt Vernon, N. Y. .. P 1902 
Freed Transformer Co., Inc., 1795 Weirfield St, Brooklyn, N. Y. 
NWL, Inc., Box 455, Trenton, N. I.. . . . . . . . . . . . p 2868 
Heshaminy Transformer Co., Edison·Furlong Rd., Furlong, Pa. 
Norlb Electric Co., Electronetics DiY .. 553 S. Market St.. Galion. Ohio 
Nytronics, Inc., Custom Components Group, Third Ave., Alpha, N. I. 
Sor.nsen Op .... tion, Richards Ave., Norwalk, Conn. 
Sterllilg Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Test Equipment Corp., Box 20215, Dallas, Tex. 
Torwico Electronics, fnc., Rte. 70, LakeWOOd, N. J. 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Central Transformer Co., B50 W. Jackson Blvd., Chicago, III. 
Century Coil Corp., 1522 N. Clybourn Ave., Chicago, III. 
Chu Assocs., Box 387, Whitcomb Ave., Littleton, Mass. 
Coil Co. of America, Inc., 221 Washington St., Northvale, N. J. 
Daylen Co., Box 517, South Gate, Calif. 
Diversified Power Co., Inc., 15223 Grevillea Ave .. Lawndale, Calif. 
Edko Elctrns., Inc., 397 Bedford Ave., Brooklyn, N. Y. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Energy Dynamics Corp., 63 Main St., Ansonia, Conn. 
Epco Products, Inc., Box 298, Wallkill, N. Y. 
Eutectic Corp., 40·40 I72nd St., Flushing, N. Y. 
Exotic Materials, Inc., 296B Randolph Ave., Costa Mesa, Calif. 
Ferrodyne Corp., 4240 Glencoe Ave., Venice, Calif. 
Florida Transformer Co., Box 518, DeLeon Springs, Fla. 
Forest Elec. Co., 1001 North 25th Ave., Melrose Park, III. 
Hammond Mfg. Co. Ltd., 394 Edinburgh Rd. N., Guelph, Ont. Can. 
Hobart Brothers Co., Hobart Square, Troy, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Vacuum Tub. Prods. Div . .IWelding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Light Electric Corp., 214 Lackawanna Ave., Newark, N. J. 
lincoln "ectric Co., 22801 St. Clair Ave., Cleveland, Ohio 
Maxwell Labs., Inc., 9244 Balboa Ave., San Diego, Calif. 
Mystic Transformers, Inc., 114 West St., Wilmington, Mass. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Deco Corp., 7!2 S. E. Hawthorne Blvd., Portland, Ore. 
Phoenix Transformer Co., 181B E. Madison, Phoenix, Ariz. 
Precision Elctrns. Co., 427 Plain St., Marshfield, Mass. 
Prototype Transformer Corp., 545 N. Arlington Ave., E. Orange, N. J. 
Sartron, Inc., 1!4 N. Main St., Newberg, Or •. 
Sciaky Bros, Inc., 4915 West 67th St., Chicago, III. 
Slee International Inc., 8010 U. S. HWV. 130, Pennsauken, N. J. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Taylor·Winfield Corp., 1051 Mahoning Ave., N. W., Warren, Ohio 
Transformer Mfrs., Inc" 7051 W. Wilson Ave., Chicago, III. 
Transformer Technicians, Inc., 4447 W. Armitage Ave., Chicago, III. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Wabash Magnetics, Inc., 1375 Swan St., Huntington, Ind. 
Westinghouse Electric Corp., Ind. Equip. Div., Box 300, Sykesville, Md. 

TRANSFORMERS. WIDE BAND 
ACDC Electronics Inc., 1979 North Ontario St, Burbank, Calif. 
ADC Products, 6405 Cambridge St, Minneapol~, Minn. p 2B46,2B47 
Bul"a Watch Co., Inc., Elctrn. Div., Freq. Control Products, 

61·20 Woodside Ave., Woodside, N. Y. 
Caddell·Burns Mfg. Co. Inc., 40 E. 2nd St, Mineola, N. Y. 
Oranetz Engineering Labs, Inc., 1233 North Ave., Plainfield, N. I. 
Dynographic Elclrn. Corp., 57 Bloomingdale Rd .. Hicksville. N. Y. P 1661 
Freed Transformer Co., Inc., 1795 Weirfield St., Brooklyn, N. Y. 
Kappa Networks Inc., 165 Roosevelt Ave., Cartere~ N. J. 
Lorch Electronics Corp., 105 Cedar la., Englewood, N. I. 
Magnetic Clmun Elements Inc., 2455 A Garden Rd., Monterey, Cal. p 2862 
Magnetico Inc., 6 Richter Ct, E. Northport, N. Y.. . . . . p 2865 
Microtran Co., Inc., 145 E. Mineola Ave., Valley Stream, N. Y. ... P 2B66 
NWL, Inc., Box 455, Trenton, N. I. 
North Hills Electronics Inc., Alexander PI., Glen Cove, N. Y. .... p 2869 
Peerless Electrical Prods., 1515 S. Manchester Ave., Anaheim, Cal. 

p 2B76 
Piconics Inc., 220 Boston Rd., No. Billerica, Mas~ 
Stedllig Transformer Corp., 510 Driggs Ave., Brooklyn, N. Y. 
Todd Elec. Co., Inc., 20 Harrison Ave., Yonkers, N. Y. 
Torotel, Inc., 13402 South 71 Highway, Grandview, Mo. 
Unned Transformer Co .. 15{1 Varick St., New Yorl!. N. Y. . . . P 2900 
Vanguard Electronics Div., 930 W. Hyde Pk. Blvd., Inglewood, Cal. 
Vari·L Co. Inc., 207 Greenwich Ave., Stamford, Conn. ...... p 1715 
Zaring Inds., Inc., Box 477, Carmel, Ind. 
Aladdin Electronics, 701 Murlreesboro Rd., NaShville, Tenn. 
American Magnetics Corp., P.O. Box B, Carterville, III. 
Anzac ElectroniCS, 111 Water St., Norwalk, Conn. 
Atlas Coil Inc., 63 Main St., Ansoni" Conn. 
Blonder·Tongue Labs Inc., 9 Alling St., Newark, N. J. 
Bourns, Inc., Box 139B, RomOland, Calif. 
C B C Industries Inc., 2601 N. Howard St., Philadelphia, Pa. 
CP Electronics, Inc., 2B51 Southeastern Ave., Columbus, Ind. 
Central Transformer Co., B50 W. Jackson Blvd., Chicago, III. 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, Calif. 
Comdel Inc., Beverly Airport, Beverly, Mass. 
Dietz Design Inc., 100 Eleclronics Pkwy., Belton, Mo. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
Electro·Winders Co., Inc., B54 W. front Street, Covina, Calif. 
Elnetic Electronics, Inc., 2100 Zeno PI., Venice, Calif. 
Florida Transformer Co., Box 51B, Deleon Springs, Fla. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Gavin Inslrs., Inc., Box 413, Somerville, N. J. 

eem /1969 319 



TRANSFORMERSjWIDE BAND (Coiit'dl, 

Geo Space Corp" 5803 Glenmont Dr., Houston; TelliS , 
Hammond MIg. Co. ltd., 394 Edinburgh' Rd.N., Guelph, Ont. Can. 
National Coil Co., Box 1040, Douglas, Arii. 
Oeco Corp., 712 S.iE. Hawthorne Blvd., Portlapd, Ore. 
Olektron Corp., Box 248, Dudley, Mass. 
PeA Electronics, Inc., 16799 SchoenbOrn St., Sepulveda, Calif .. 
l'olyphase Instr. Co., 126 E. Fourth St., Bridgeport; Pa. 
Pblse Engineering. Inc., 560 Robert Ave., Santa Clara, Cal~. 
Radio Engineering labs., 29-01 Borden Ave., long Island City, N. Y. ; .. 
Radio Research Co., 189 Mt Pieasant Ave:"Rockawav, N. J. 
Raytheon Co., Microwave & Power Tube Div.,; 1~1 Spring St., lexington, Mass. 
Sartron, Inc., 114 N., Main' St., Newberg, Ore •. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
TOC Div., P.o. Bo~ 365, littleton, Mass. 
Tele Coil Co., Inc., 2733 Saunders St, Camden, N. J. 
Transformer Design Inc. of Milwaukee, 7377 N. 76 St, Milwaukee, Wise. 
Translab, Inc., 4740 Federal Blvd., San Diego, Calif. 
Universal Toroill Coil Winding. Inc., 1190 Grove St; Irvington, N. J. 
Whnewater Bectronics, Inc., 136 W. Main St., Whnewater, Wise. 

TRANSISTOR & DIODE HEAT 
DISSIPATORS ' 

American lava Corp., Cherokee Blvd. & IIIgrs. Rd., Chattanoap, renn. 
Astrodyna Inc., 207 Cambridge St, Bariiagton, Mass. •..•.••• ip 2507 
AUee Clrp., 2 lawell AYe., WInchester, Mass. 
Aegal Inc., 38 PIIIY AYe., AtllUoro, Mass. . . .. .• . .• . . . . • ••• p 1590 
Beekman Inslr. Inc. Helipat Div. 2500 Hwor Bini .. Fullerton, CalK. 
Chlch-Graphik, 200 S. TambuU CIIIJ1II Rd., City If Inilustry, CalK. 
Cinch Mig. CI., 1581 Marse AYe. Bk Grove ¥illlll8, Ht 
Cinch-Menadnoek, 18300 l ¥allay Blvd., City of Indlstry, CalK. 
Cinch-HaLine, 1015 SGilIh 6th St, Milneapalls, Minn. 
Daburn EleImL& Cable Corp., 2360 Haft.an St, BrOil, N. Y. • • p 2935 
Delco Radio DIv., 100 E.Firmin St, Kekalll, Indo·. . . • . . • • . • . .• p 2509 
£.Tronics, 5901 Noble AYe., ¥an Nlys, CalK., . • . . .. . . . • . • .. . p 1923 
Inland E1ctra. Prods. Corp., 403 S. RayIIond St, Pasadena. CalK. p 2515 
International Elclm. ReL Carp., 135 W. Magnolia Blvd., Burbank, Cal 

p 2518·2520 
Intarlllllilnal RectIfier, 233 KenSls St, EI Sepnda. Calif. .. • • p 2532 
Risk, George, Indestrles, 672 15 A'll., CliumblS, Nebr. .. . . .• p 2582 
Ross, MIlton CD., 511 Second St Pike, Southampton, PI. . . . . . .. p 2583 
TlIlhnlcal Wire Products, Inc., 129 Dlnnady St, Cranford, N. I. 
Themet1ay Company, 8719 Diplomacy ROW, Dallas, Teus ...... p 2628 
Aavid Engrg. Inc., 30 Cook Ct, laconia, N. H. 
Accel Bctrn. Prods. Co.,,3040.N. San Gabriel Blvd., S. San Gabriel, Cain. 
Alpha Components Corp., 4087 Glencoe AVe., Venice, Calif. 
Asheville.schaanmaker Mica Co., 900 Jefferson Ave., Newport News, Va. 
Bimbach Co. Inc., 177 Hanse Ave., Freeport. N. Y. 
Birtcher Corp., P.O. Box 0, Monterey Park, Calif. 
Blinn, Delbert Co., 8px 2007, Pomona, Cal~. 
Brush Beryllium Ca., 17876 St. Clair Ave., Cleveland, Ohio 
Consolidated Ceramics & Metalizing Corp., 80x 352, FleminRlon, N. J., 
Cordover, C. & Co., 104 liberty Ave., Mineola, N. V. ' 
Daylen Co", Box 527, South Gate, Cain. 
Eastern Industries, 100 Skiff St, Hamden, Conn. 
Eltee, Inc., 19 Fairfield PI., W. Caldwell, N. J.' 
Fansteellnc., One Tantalum PI., N. Chicago, 111. 
Fischer SpeCial Mfg. Ca., 446 Morgan St, Cincinnati, Ohio 
Frenchtown/CFI. Inc., 8th & Harrison SIL, Frenchtown. N. J. 
GibsOn Electric, Talon, Div. of Textron, Delrilont P •. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. J. , 
Gudebrod Bras. Silk Co., Inc., 225 West 34th St, New York. N. V. 
Hobson BroL, Inc., 4940 W. lawrence Ave., Chicago, 111. 
Horex Electrortics, Inc., 1729 21st St .. Santa Monica. Calif. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Industrial Mica, 223 S. Van Brunt St., Englewood, N. J. 
lockhart Industries, Inc., 15707 TelliCO Ave., Paramount, Calif. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Mauratrcn, Inc., 13333 N. Central Expwy., Dallas, Tex. 
Modular Devices, Inc., 1265 West 135th St., Gardena. Calif. 
Pall Corp., 30 Sea Cliff Ave., Glen Cave, N. V. 
SKG Associates, Inc., 206 Eustis St, Baston, Mass. 
SpaCe Products, Inc., 6631 Sarnia Ave., long Beach, Calif. 
Stauffer Chemical Co., Silicone Dept., 299 Park Ave., New York. N. V. 
Staver Co., Inc., The, 41 No. Saxon Ave., Bay Shore, N. V.' 
Tekna Products Ca., 82 St. Paul St., Rochester, N. V. 
Tar Inc., Box 8, Irwindale, Cain.. . 
VemalineProds.Co .• Inc., 455 W. Main St, Wyckaft, N. J. . 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield, Mass. 

'Waterbury Pressed Metal Ca., 407 Brookside Rd., Waterbury, Conn. 
Westinghouse Electric Inti. Co., 200 Park Ave., New. York, N. Y. 

TRANSISTOR MOUNTING PADS-SEE PADS. 
TRANSISTOR MOUNTING." ' 

TRANSISTOR TESTERS-SEE TESTERS. 
TRANSISJOR ' 

TRANSISTORS. CHIP. UNPACKAGED 
Electronic COIIPo.ents DiY.; United Aln:raftTravasl. PI. p2630,2632 
Glnerll Electric Co., Elmn. Camp. Sal.s Oper.; 1 River Rd., Schenectady, N. Y. ' 
Hughes Ain:raft Ca., 5i1o Superior AYe., N8W1Iort Beach, Calif. '. • p 1605 
Philco/Ford Carp., C l Tioga SIS., Philadelphia, PI. 
RCA E1ctrn. CernpOlllats, 415 Saulh 5\b..st., Harrlnn, N. J. 
Sprape Elactrlc CI., 481 Marsan St, N. Adm, .MaIL 
Transltron Elc\I1I. Corp. 168-182 Albian St, Wake.ald, MaSL 
United Aln:raft Carp., Electronics C~ne.ts Div. TreVGSII, Pa. 

, p 2630.26:12 
American Micra-Systems, Inc:, 3800 Homestead Rd .. Sanla Clara. Calif. 
Continental Device; 12515 Chadron Ave .. Hawthorne, Cain. '. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Cain. 
Hewlett·Packard Co., 1501 Page . .MiII Rd., Palo Alto, Calif,' 
Intersillnc., 10900 N. TanlSll, Cupertino, Calil. 

; llallsman Instr. Corp., 57~UnderhH18Ivd., SyossetN. Y. . 
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"-
Kyodo Elmn. Labs., Inc .. 5153 Kamitsuruma. SaRamiharHhi. 

Kanagawe-ken, Japan' . 
Micro Electronics ltd., 84' Hung To Rd., KwunTong. Honil Konl! 
Motorola Semiconductor Prod., liIl:., Box 21)912. Phoenix. Ariz. . 
Nalional Semiconductor Corp., 2975 SanVsidro Way. sanla Clara. Cain 
Qualidyne Corp., 3699 Tahoe Way, Sanla Clara, Cain. • 
Raytheon Co., Semiconductor Oper., 350 Ellis St., Mounlain View, Calif. 
Slliconix, Inc., 1140 W. Evelyn Ave., Sunnyvale, Calif. 
Un~Tran Semiconductor Corp., I Charles St, W. Orange, N. J. 
Union Carbide ElctrnL, Sem.i- Dept, 8888 Balboa Ave., San Diego, Cal. 

TRANSISTORS •. DUAl . 
E1ectrolllc Cmponenta DIv .. UnHid Aircraft, TI'IYGII. Pa. P 2630, 2632 
Gene.ral Electric Ca., Elctrn. CIIRf, Safes Oper., 1 Rw.r Rd., SchenectalfY, N. Y. 
Heghes Ai'craft CD., 50D Saperiar'AYI" NlWllort Beacb, Cain. " 

, P 1606, 1608 
NIpPOl Elee. N .. YarIIlnc. 2DD PIFII AYe .... Yark, N. Y. 
RCA Eletrn. Campanellls, 415 SaIdfI 5th St, HllTisol, Ill. 
$Jrape Bectrlc Co., 48111ar1f111f St. N. Adams, MaIL 
Transltrln Elctrl. CDFII., 188-182 Alliin St .. Wakefield, Mass. 
Urllled Ajn:raft Carp. Electnllllcs Ca.neats DIv., Trevose, Pa. 

, . P 2630. 2632 
Amperex Elctrn. Carp., Semiconductor & Microcircuits Div .. 

Providence Pike. Slatersville, R. 1. 
Continenlal Device, 12515 Chadron Ave., Hawthorne, Calil. 
Cryslalonics Div., Teledyne, Inc.; 147 Sherman St, CambridRe. Mass. 
Devices For In~ustry, 175 McClellan Hwy., Baston, Mass. 
Feirchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Generallnslr. Corp., Semi. Prods. GrP •• Box 600. Hicksville, N. Y. 
ITT Semiconductors, 3301 ElectrlJllic Way. W. Palm Beach, Fla. 
Intersillnc., 10900 N. Tanlau; CUpertino, Cain. 
Micra Electronics ltd., 84 Hung To Rd., Kwun Tong. Hong liang 
Motorola Semiconductor Prod., Inc., Box 20912, Pllaenix. Arit 
National Semiconductor Corp., 2975 San Ysidro Way, Sanla Clara, Calif 
Qualidyne Corp., 3699 Tahoe Way, Sanla Clara, Cain. 
Raytheon Co., Semiconductor Oper., 350 Ellis St, Mounlain View, Calif, 
Semicoa. 940 S. Ajar Ave., Cily of Industry, Calif. 
Semiconductor Devices, Inc., 1353, E. Edinger St., Sanla Ana. Calif. 
Semitronics Corp., 265 Canal St., New York. N. V. 
Solitron Devices, Inc., 1117 Blue Heron Rd., Riviera Beach, Fla. 
Stste labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW Electronics, 1100 Glendon Ave., los Angeles, Cain. 
TRW Semiconductors Inc., 14520 Aviation Blvd., lawndale, Calif. 
Telefunken Sales Corp" South St, Garden City, N. V. 
Unman Semiconductor Corp., 1 Charles St., W. Orange, N. J. ! 
UniilO Carbide ElctrnL, Semi. Dept., 8888 Balboa Ave., San Diego: Cal. 

TRANSISTORS. FIELD EFFECT 
Electronic _onats Dit .. DnHl. AIrcraft, Trevose, PI. p 2630,2632 
Gelll81 Electm: Co., Elctm. Cemp. Sales Oper. 1 RIver Rd. Schenectady,ll Y. 
Hlghes Aln:raft Co. 5DD Superior Aye .. NllIIIort Beach, Calif. 

, P 1606·1609 
Nlppen Elee. N .. Yorl!lec., 2DO Pari! Avl., N .. Yerl!, N. Y. 
Phill:e/Ford Carp., C,& TIIIII SIS., PhUadll,.1a, PL 
RCA Elm COIIPlnents, 415 Solth 5tIi St. llarllson, N. J. 
TWllnstruments IncIIParatad, COIiPanellls Grout. Box 501~. Dallas. Tlx. 

I 'p 2602 
UIiIad Aln:raft Co", .. Efectroelcs COIlllIftIIlls DIY. Trevose, Pa. 

. p 2630.2632 
American Micr..systems, Inc .• 3800 Homestead Rd .• Sanla Clara. Calif. 
Amperex Elctrn. Co",., Semiconductor & Microcin:uits DiY. 

Providence Pike, Slatersville, R. I. 
Continenlal Device, 12515 Chadron Ave., Hawthorne. Cain. 
Cryslalonics Div., Teledyne, Inc., 147 Shennan St., Cambridge; Mass. 
Dickson Bectronics Carp., P.O. Box 1390, ScoUsdale, Ar~. 
Fairchild Semiconductor, 313 fairchild. Dr., Mountain View, Cain., 
Generallnstr. Corp., Semi. Prods. Grp.; Box 600, Hicksville. N. V. 
Intersi1lnc., 10900 N. Tantau, Cupertino, Cain. 
KMC Semiconductor Corp., RD 2, long Valley, N. V. 
Micro Electronics ltd., 84 Hung To Rd., Kwun Tong. Hong liang 
Matcrola Semiconductor Prod .• Inc .. Box 20912. Phoenix, Ariz. 
Mullard.lnc., 100 Finn Ct, Farmingdale, N. V. 
National Semiconductor Corp., 2975 San Ysidro Wav, Sanla Clara, Cain 
Qualldyne Carp., 3699 Tahoe Way, Santa Clara, Cain. 
Sampson Electronic Products Ow., 2244 S. Western .Ave .• Chicago, III. 
Semiconductor, Device~ Inc., 1353 [ Edinger St .• Sanla Ana, Calif. 
Semitronics Corp., 265 Canal St, New York, N. V. 
Siliconix, Inc., 1140 W. Evelyn Ave.; SiJnnyvale, Calif. 
State lab~ In~, 215 Park Ave., S .. New York. N. V. 
TRW Electronics, 1100Glenda~ Ave., las Angeles, Calif. 
TRW Semiconductors Inc., 14520 Aviation Blvd., lawndale, CalK. 
Union Carbide Elctrns., Semi. Dept., 8888 Balboa AYe., San Diego, Cal. 

TRANSISTORS. GERMANIUM.' PHOTO 
General Electric Ca., EIetra. Ceillp. Sales Oper., 1 Rim Rd., SelleDectadY, N. Y. 
Intarnelional EIctms. Car,., I;E.C. Camp., 318 S. Service Rd. lIelvme, N. Y. 
Non Bee. Ntw YarIIl~e., 200 Park AYI., IInr Yerk, H. Y. 
~erex Elctm. Corp., Semiconductor & Microcircuits Div .. 

Providence Pike, Slqtersvnle, R. I. ' 
Carvalr Diade, 150 5th Ave., New York, N. V: 
Infrared Inds., Inc., Box 989, Santa Barbara, CaIH. 
JSH Electronics Co .. 8549 Higuera St. Culver Cilv. Cal. 
Mullard, Inc .. 100 finn Ct, Fanningdale, N. V. 
Semiconductor Devices, Inc., 1353 E. EdinRer St, Sanla Ana. Calif. 
Slala Labs, Inc .. 215 Park Ave., S.; Naw York, N. V; : 
Vidaire Elctrns .. Mfg. Corp •• 150 8uffalo ~ve., Freep«t, ~ V. 

TRANSISTORS. GERMANIUM. POWER , 
Delco Radio DIv., 7DD E.frrmin St, Kilkolllo, Ind. . . • . • • . . • . . • • P 2508 
G,I1II81 Electric Co., EIctm. Camp. Sales Oper., 1 River ,Rti. ScbeaectadJ, N. Y. 

. 'P 2510. 
Heghes Aircraft CD •• SllIerior AVI .. N .... rt Beacb. Calif. ' , 
In,ternattoaal E1ctrns.Cerp.l.lC. tOl1p.318 So Senlce Rd:;MeIYlDe, N. Y., 
Nlp"n Bec. "'" Vorl file., 2DO Park AYe~ Ntw Yark, N, Y. ,. 
RCA EIctm. C_ntS.,415 South SIll St, 1fIrrtsIiII, M: f. . . 
Teus Instrumenl$ Inclll1lorated, COllilllnents &nUll. Bar 5012. Dallas. Tex. 

J • • p2602 
AMC Semi~nductor Corp., 106 East 18th St., New vorl!, N.V. 

~erex Elctm. COrp., Semiconductor & Mki,iacircuits Ow .. 
Providence Pike"ShItorsville, R.I. 

Bendix Corp., SenriconductOF DN., South St, Holmdel, N. J. 
8ums & Towne, Inc., 18-36 Granite St., Haverhtll, Mass. 
Calvert Eleo:\FOnics, InC., 220 East 23rd St., New, Vork, N. V. 
Corvair Dlode/l50 5th Ave., Ne'll York, N. V. ,'. 
Corvair Electronics,Inc., 150 fifth Ave.,.New York, N .. V. 
Electronic Transistors CorP., 153-13 Northern Blwd., Flushing, N. V. 
Generallnslr. Corp., Semi. Prods. \lrp. Box 600, Hicksville. N. V. 
Ill' Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
JSH Electronics Co., 8549 Higuera St, Culver City, Cal. 

, KSC Semiconductor Corp., ,ISC way, Chelrilsfbld, Mass. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ar~. 
Mullard, Inc., 100 finnet, Farmingdale, N. V. 
Sampson Electrcnic Products Diy., 2244 s., Western AYe" ChicaRo; III: 
Semicaa, 940 S. Ajax Ave., City of Industry, Calif. 
Semiconductor Devices, Inc.; 1353 E. Edinge( St" Santa Ana. Cain. 
Semitronics Carp., 265 Canal St., New York, N. V. 
Siemens America Inc.: 350 Flftb Ave., New York, N. V. 
Solnron Devices, Inc., '1177 Blue Heron Rd., Riviera Beach; ~a. 
Slate labs, Inc., 215 Park Ave., S., New York, N. Y.' 
Telefunken Sales Corp., South St, Garden City, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. V. 
Thor Electronics Corp., 741Uvingston St., Elizabeth, N. J. 
Unman Semiconductor Corp., I Charles St., W. Orange, N. J. 
Workman Electronic Prods., Inc., Box 3828,. Sarasota, Fla. 

TRANSISTORS. GERMANIUM. R·' ',. ~ 
Seneral Electric CD., Eictrn. C .. ,. SaIH Oper., 1 alverRd. Schenectady, N. Y. 

. . <' p 2510. 
Hupes Aln:raft Co, 500 Superior AYe., NlWllari Beaeb, Calif. 
latarnatlanal ElmlL Carp. LlC. Camp., 318 S. Senlce Rd., Mell111l, N. Y. 
lansdale Translsllr & Eleetrtnlcs In~, Advence 1a. & Rte 309, Calmar. Pa. 

. P 2578 
N"II Elee. New YarIIlnl., 2DD Pari! AYe. New Yark, N. Y. 
RCA Elm Clmptuents, 415 SOIIfI 5111 St. Harr"lII, N. J. 
Silrague Electric Ca. 481 MarslraO St. N. AdaIIs, MaiL 
TeXIS Instruments lecarparate., COIIPlne.1s Gml, Bar 5012, DaillL Tel. 

p 2602 
AMC Semiconductor Corp., 106 East 18th St:, New York, N. V. 
Amperex E1ctrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Siatersville, R. I, 
"Bendix Corp., Semiconductor Div., South St, Holmdel, N. J. 
. Burns & Towne, Inc., 18-36 Granite St., Haverhill, Mas~ 
, Corvair Diode, 150 5th Ave., New York, N. V. 

Corvair Electronics,lnc.,150 FiftbAve., New York, N. Y. 
Electronic Transistors Co",., 153,13'Nort11em Blvd .• F1ushinR. N. V. 
Frathom, Inc .... 500 Hillside Ave., Atlantic Highlands: N. J. 
Generallnstr. Corp., Semi. Prods. Grp., Box GOO, Hicksville. N. V. 
Motorola Semiconductor Prod., Inc., Boa 20012, PhoeniX. Ariz. 
Mullard, Inc., 100 Finn Ct, Fanningdale, N. V. 
Sampson Electronic Products Div., 2244 S. Western Ave .. ChicaRo. 111. 
Semiconduclar Devices, Inc., 1353 E. Edinger .St., Santa Ana. Calif. 
Semltronics Co",., 265 Canal St, New York, N. V. 
Siemens America Inc., ,350 Fifth Ave., New York, N. y. 
Slate labs, Inc., 215 Park Ave., S., New York, N. V. 

, . Telefunken Sales Carp., South St, Garden City, N. V. 
Thomson Elee. Ca., Inc., 50 Rockefeller Plaza, New York. N. V. 
Thor Electronics Corp., 741 livingston St., Bizabeth, N. J. 
Unman Semiconductor Carp., I Charles St., W. Orange, .N. J. 

TRANSISTORS. GERMANIUM. SWITCHING 
Deleo IIHii Div. 700 lfl1llin St, KakDino, 11111 •••....•••.• '.' P 2508 
General Electric Ce., Elm. Cmp. SeIlS Oper., 1 RiYer Rd., Scllenectady, N. Y. 

. p 2510. 
Hughes Aircraft Ca., 508 SuPirier AYe., Newpart BelCh, CalK. . 
fatematllnal Eletns. Cer,., I.E'c. Camp., 318 S. Senici Rd., MeM11e,N. Y. 
lansdafe Transistor" Electronics Ine., Admel lao " Rta 309, Call1lr, Pa. 

P 2578 
Nippon Elee. N .. YarIIlnc., 200 Pari! AYe., Naw York, N. Y. 
RCA EIctnL CampOlells, 415 Sad 5th St, lfarrislD, N. 1 
Stqu ElICIric Ca., 481 Mars1Ia11 St., N. AdaIIs. lass. . 
Teras IRsInmienta Incorporatld, COIIIIIonellls GrouP, Box 5012. Dallas. TeL 

, P 2602 
AMC Semiconductor Carp., 106 East 18th St., New York, N. V. 
Amperex Elctm. Corp, Semiconductor & Microcircuits Div., 

Providence Pikl, SlatersvHie, R. I. 
Bendix Corp., Semiconductor Div., South St, Holmdal, N. J. 
Corvair Diode, 150 5th Ave., New York, N. V. 
Corvaii Electronics, Inc., 150 Fifth. Ave., New York, N. Y. 
Electronic Transistors Carp., 15}13 Northarn Blvd., Flushing. N. V. 
Frathom, Inc., 500 ~iIIsideAve.; AUantic Highlands, N. J. 
Generallnstr. Corp'., Semi. Prods. Grp., 80x 600, Hicksville, N. V. 
Motorola Semiconductor Prod., Inc., Box 20912, Phaenil(. Ar~. 
Mullard, Inc., 100 finn Ct, Fanningdale, N. V. 
Sampson Electronic Products Div., 2244.S. Western Ave., Chicago, 111. 
Semicaa, 940 S. Ajax Ave., City of Industry, Calif. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Sanla Ana, Calif. 
SeIiIitronlcs Corp., 265 Canal St, New York, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Salitron Devices, Inc., 1177 Blue Heron Rd., Riviera Beach, Fla. 
State labs, Inc., 215 Park Ave1 S., New York, N. V. 
Telefunken Siles Corp., South ~t, Garden City, N. V. 
Thor Electronics Corp., 741 Livingston St, Blzabeth, N. J. 
Unman Semiconductor Co",., I Cha~es St., W. Orange, N. J. 

TRANSISTORS. PRESSURE SENSITIVE 
Stow iJbs. hie., 182 Barten Rd., Stow, MIlL .............. P 2591 

TRANSISTORS. SILICON. PHOTO 
Cla1rer EleclFOllics, liD., 1239 Broadway, ... York, Il Y. ••••• P 1773 
Ge .. reI Electric Co. Efctrn. Camp. Sales Oper., 1 RIYIr Rd., Schenectady, N. Y • 

P 2511 
International ElcIrIS. Clrp. I.E.C. Clllilp., 318 S. Senlca Rd. MI1I111e, It Y. 
"p Elee. Ntw Yert lie., 200 hrk AB., New YIIk. .: Y. ••• p 2580 
SI11d State Prids., 0 .. PiRIrIe St, 'Salam, Mm ..... ,.... P 2588 
'faye E1ctrns.lnd. Carp" 2\. Sa!R Misasakkhtl, UkyHI, KYoII. lalan 
Amperex Elctrn. Corp., Semicanductor &,MiCrocl~uits Diy.; 

Providence Pike, SlatersvHi.. R. 1..' , 



Corvair Diode, 150 5th Ave., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New Vorl<, N. Y. 
Crystalonics Div., Teledyne, Inc., 147 Sherman St., Cambrid~e, Mass. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
General Sensors, Inc., P.O. Box 231, Athens, Tex. 
Gilway Co., Electronics Div., Box 584, Newburyport, Mass. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset. N. Y. 
Micro Electronics ltd., 84 Hung To Rd., Kwun Tong, Hong Kong 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Semitronics Corp., 265 Canal St., New York, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Siliconix, Inc., 1140 W. Evelyn Ave., S"nyvale, Calif. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 

TRANSISTORS. SILICON. POWER 
Avantek Inc., 2981 Copper Rd., Santa Clara, Calif. 
Delco Radio Div., 700 Hirmin St" Kokomo, Ind. . . . p 250B 
Electronic Components Div .. United Aircraft, Trevose, Pa. P 2630·2632 
General Electric Co., Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2510,2511 
Hughes Aircraft Co .. 5110 Superior Ave .. Newport Beach. Calif.. P 2536 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
Lansdale Transistor & Electronics Inc., Advance lao & Rte 309, Colmar, Pa. 

Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. I. 
Solid State Prods., One Pingree St., Salem, Mass. 
Spra(lle Electric Co., 481 Marshall St .. N. Adams, Mass. 

P 2578 
P 2580 

P 2589 

Texas Instruments Incorporated. Components Group, Box 5012. Dallas. Tex. 
p 2602 

Transitron Elctrn. Corp., 168·182 Albion St.. Wakefield. Mass. 
p 2622.2623 

Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr .. Pitlsbur~h. Pa. 
Westinghouse Electric Corp., Semiconductor Div., Younewood, Pa. 

P 2645·2648 
United Aircraft Corp., Electronics Components Div .. Trevose. Pa. 

P 2630·2632 
AMC Semiconductor Corp., 106 East 18th St., New York, N. Y. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div .. 

Providence Pike, Slatersville, R. I. 
Bendix Corp., Semiconductor Div., South St., HOlmdel, N. J. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Cordover, C. & Co., 104 liberty Ave., Mineola, N. Y. 
Corvair Diode, 150 5th Ave., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
Crystalonies Div., Teledyne, Inc .• 147 Sherman St., Cambridge, Mass. 
Delta Semiconductors, 225 Paularino Ave .• Costa Mesa. Calif. 
Devices For Iniustry, 175 McClellan Hwy., Boston, Mass. 
Electronic Transistors Corp., 153·13 Northern Blvd" Flushing, N. Y. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 
Frathom, Inc., 500 Hillside Ave., Atlantic Highlands, N. J. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600, Hicksville. N. Y. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach. Fla. 
KMC Semiconductor Corp., RD 2, long Valley, N. Y. 
Motorola Semiconductor Prod., Inc., Box 20912, Phoenix. Ariz. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
National Semiconductor Corp., 2975 San Ysidro Way. Santa Clara, Calif 
Oneida Electronic Mfg. Co., 843 N. Cottage St., Meadville, Pa. 
Raytheon Co., Semicond"tor Oper., 350 Ellis St., Mountain View, Calif. 
Sampson Electronic Products Div., 2244 S. Western Ave" Chicago, III. 
Semicoa, 940 S. Ajax Ave., City of Industrv, Calif. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Semitronics Corp., 265 Canal St., New York, N. Y. 
Sie.mens America Inc., 350 Fifth Ave., New York. N. Y. 
Silicon Transistor Corp., East Gate Blvd., Garden City, N. Y. 
Slater Electric, Inc., 45 Sea Cliff Ave., Glen Cove, N. Y. 
Solid Power Corp., 440 Eastern Pkwy., Farmingdale, N. Y. 
Solitron Devices. Inc., 1177 Blue Heron Rd., Riviera 8each, Fla. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW Electronics, !l00 Glendon Ave., los Angeles, Calif. 
TRW Semiconductors Inc., 14520 Aviation Blvd., Lawndale, Calif. 
Thomson Elec. Co" Inc., 50 Rockefeller Plaza, New York. N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Uni·Tran Semiconductor Corp., 1 Charles St., W. Orange, N. J. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

TRANSISTORS. SILICON. R·F 
Avantek Inc., 2981 Copper Rd., Santa Clara, Calif. 
Electronic Components Di •. , United Aircraft, Trevose, Pa. P 2630,2632 
General Electric Co., Elctrn. Camp. Sales Oper., I River Rd., Schenectady, N. Y. 

P 2510 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. .. P 2536 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, H. Y. 
Lansdale Transistor & Electronics Inc., Advance La. & Rte 309, Colmar, Pa. 

Nippon Elec. Hew York Inc., 200 Park Ave., Hew York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. I. 
Sprague Electric Co .. 481 Marshall St" H. Adams. Mas~ 

P 2578 
P 2580 

Texas Instruments Incorporated, Components Group. Box 5012. Dallas. Tex. 

Transitron Elctrn. Corp., 168·182 Albion St.. Wakefield, Mass .... 
United Aircraft Corp., Electronics Components Div .. Trevose. Pa. 

P 2602 
P 2622 

P 2630,2632 
AMC Semiconductor Corp., 106 East 18th St., New York, N. Y. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Div" 

Providence Pike, Slatersville, R. I. 
Bendix Corp., Semiconductor Div., South St., Holmdel, N. J. 
Burns & Towne, Inc., 18-36 Granite St., Haverhill, Mass. 
Continental Device, 12515 Chadron Ave., Hawthorne, Calif. 
Corvair Diode, 150 5th Ave., New York, N. Y. 
Corvair Electronics, Inc., 15DFifthAve .• New York, N. Y. 
Crystalonics Div., Teledyne, Inc.,147 Sherman St., Cambridge, Mass. 
Devices For Iniustry, 175 McClellan Hwy., Boston, Mass. 
Electronic Transistors Corp., 153·13 Northern Blvd .• Flushing, N. Y. 
Fairchild Semiconductor, 313 Fairchild Dr., Mountain View, Calif. 

Frathom, Inc., 500 Hillside Ave" Atlantic Highlands, N. J. 
General Instr. Corp., Semi. Prods. Grp., Box 600, Hicksville, N. Y. 
Hewlett·Packard Co., 1501 Pag, Mill Rd., Palo Alto, Calif. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach. Fla. 
Intersil Inc., 10900 N. Tantau, Cupertino, Calif. 
KMC Semiconductor Corp., RD 2, long Valley, N. Y. 
Micro Electronics ltd., 84 Hung To Rd., Kwun Tong, Hong Kong 
Motorola Semiconductor PrOd., Inc., Box 20912, Phoenix, Ariz. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
National Semiconductor Corp" 2975 San Ysidro Wav, Santa Clara. Calif 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Calif. 
Raytheon Co., Semiconductor Oper., 350 Ellis St., Mountain View, Calil. 
Sampson Electronic Products Div., 2244 S. Western Ave .• Chicago, III. 
Semicoa, 940 S. Ajax Ave., City of Industrv. Calif. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Semitronics Corp., 265 Canal St., New York, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Solitron Devices, Inc., 1177 Blue Heron Rd., Riviera Beach, Fla. 
State Labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW Electronics, !l00 Glendon Ave., los Angeles, Calif. 
TRW Semiconductors Inc., 14520 Aviation Blvd., lawndale, Calif. 
Telefunken Sales Corp., South St., Garden Cily, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Uni·Tran Semiconductor Corp., 1 Charles St., W. Orange, N. J. 
Union Carbide Eictrns., Semi. Dept., 8888 Balboa Ave., San Diego, Cal. 

TRANSISTORS. SILICON. SWITCHING 
Delco Radio Oiv., 700 E.Firmin St., Kokomo. Ind. . . . . . . . . . . . . P 2508 
Electronic Components Ow" United Aircraft, Trevose. Pa. P 2630. 2632 
General Electric Co., Elctrn. Camp. Sales Oper., I River Rd., Schenectady, N. Y. 

P 2510 
. Hughes Aircraft Co., 5110 Superior Ave., Newport Beach, Calif. .. P 2536 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
Lansdale Transistor & Electronics Inc., Advance La. & Rte 309, Colmar, Pa. 

P 2578 
Nippon Elec. New York Inc., 2110 Park Ave .. New York, N. Y. ... P 2580 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St" Harrison, N. I. 
Solid State Prods., O~e Pingree St" Salem. Mass. ....... P 2589 
Sprague Electric Co., 481 Marshall St .. N. Adams. Mass. 
Texas Instruments Incorporated, Components Group. Box 5012. Dallas, Tex. 

p 2602 
TransitIOn Elctm. Corp., 168·182 Albion St" Wakefield, Mass.. . . P 2622 
Unned Aircraft Corp., Electronics Components Div .. Trevose. Pa. 

P 2630.2632 
Westinghouse Elec. CorP., Camp. & Materials, 3 Gateway Ctr .. Pittsburgh. Pa. 
Westinghouse Electric Corp" Semiconductor Div" Younewood, Pa. 

P 2645·2648 
AMC Semiconductor Corp., 106 East 18th St" New York, N. Y. 
Amperex Eictrn. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Bendix Corp., Semiconductor Oiv., South St., Holmdel, N. ). 
Burns & Towne, Inc., 18·36 Granite St" Haverhill, Mass. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Continental Device, 12515 Chadron Ave" Hawthorne, Calif. 
Corvair Diode, 150 5th Ave" New York. N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave" New York, N. Y. 
CryStalonics Div .• Teledyne, Inc" 147 Sherman St., Cambridge. Mass. 
Decker Corp., 101 Monument Rd., Bala Cvnwvd. Pa. 
Delta Semiconductors, 225 Paularino Ave., Costa Mesa, Calif. 
Devices For Iniustry, 175 McClellan Hwy., Boston, Mass. 
Electronic Transistors Corp., 153-13 Northern Blvd" Flushing. N. Y. 
Fairchild Semiconductor, 313 fairchild Dr., Mountain View, Calif. 
Frathom, Inc., 500 Hillside Ave., Atlantic Highlands, N. J. 
Generallnstr. Corp., Semi. Prods. Grp., Box 600. Hicksville. N. Y. 
General Sensors, Inc" P.O. Box 231, Athens, Tex. 
ITT Semiconductors, 3301 Electronic Way, W. Palm Beach, Fla. 
Intersil Inc., 10900 N. Tantau, Cupertino, Calif. 
JSH Electronics Co" 8549 Higuera St.. Culver Citv, Cal. 
KMC Semiconductor Corp., RO 2, long Valley, N. Y. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset. N. Y. 
Kyodo Elctrn.labs" Inc., 5153 Kamitsuruma, Sagamihara·shi. 

Kanagawa·ken. Japan 
Micro Electronics ltd., 84 Hung To Rd., Kwun Tong, Hong Kong 
Motorola Semiconductor Prod., Inc., Box 20912. Phoenix, Ariz. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
National Semiconductor Corp., 2975 San Ysidro Way, Santa Clara, Calif 
Qualidyne Corp., 3699 Tahoe Way, Santa Clara, Cal~. 
Raytheon Co., Semiconductor Oper., 350 Ellis St., Mountain View, Calif. 
Sampson Electronic Products Div., 2244 S. Western Ave., Chicago, III. 
Semicoa, 940 S. Aiax Ave., City of Industry, Calif. 
Semiconductor Devices, Inc., 1353 E. Edinger St., Santa Ana, Calif. 
Semitronics Corp" 265 Canal St.. New York. N. Y. 
Siemens America Inc., 350 mth Ave., New York, N. Y. 
Silicon Transistor Corp., East Gate Blvd., Garden City, N. Y. 
Silicon ix, Inc., U40 W. Evelyn Ave., Sunnyvale, Calif. 
Solid Power Corp., 440 Eastern Pkwy., Farmingdale, N. Y. 
Solitron Devices, Inc., un Blue Heron Rd., Riviera Beach, Fla. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
TRW Electronics, !l00 Glendon Ave., los Angeles, Calif. 
TRW Semiconductors Inc., 14520 Aviation Blvd., lawndale, Calif. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elee. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Uni·Tran Semiconductor Corp., 1 Charles St., W. Orange, N. J. 
Union Carbide Elctrns., Semi. Dept., 8888 Balboa Ave., San Diego, Cal. 
Workman Electronic Prods., Inc., Box 3828, Sarasota, Fla. 

TRANSISTORS. UNIJUNCTION 
General Electric Co., Elctrn. Camp. Sales Oper., I River Rd., Schenectady, N. Y. 

P 2510 
Hughes Aircraft Co., 500 Superior Ave., Newport Beach, Calif. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. P 2580 
RCA Elctm. Components, 415 South 5th St .. Harrison. N. l. 
Texas Instruments Incorporated, Components Group. Box 5012. Dallas. Tex. 

p 2602 
Motorola Semiconductor Prod., Inc" Box 20912, Phoenix, Ariz. 
State labs. Inc., 215 Park Ave., S., New York, N. Y. 

TRANSMISSION SYSTEMS. DATA 

TRANSIT CASES-ALSO SEE CONTAINERS. 
SHIPPING 

American Aluminum Co., 230 Sheffield St., Depl EEM, Mountainside, N. I. 
p 575 

M M Electronic Enclosures, Inc., 111 Bloomingdale Rd., Hicksville, N. Y. 
P 584 

Perfection Mica Co., 740 Thomas Dr., Bensonville, III. 
Skydyn. Inc., River Rd., Port lervis, H. Y. .. P 590 
Applied Design Co. Inc., 2461 Sheridan Dr., Tonawanda, N. Y. 
Bal, W. Corp., 947 Newark Ave., Elizabeth, N. J. 
Baltic Metal Products Co.,120 Sutton St., Brooklyn, N. Y. 
Bud Radio, Inc., 4605 East 355th St., Willoughby, Ohio 
Craig Systems Corp., 360 Merrimack St., Lawrence, Mass. 
Elzee Metal Products Co., Inc., 775 39th St., Brooklyn, N. Y. 
Environmental Container Systems, Box 337, Union City, Calif. 
Golding Mfg. Co., 90 Porete Ave., N. Arlington, N. ). 
Goldsman, Inc., 1328·34 N. 4th St., Philadelphia, Pa. 
Muckle Mfg. Co., 334 Medford, Owatonna, Minn. 
REF Dynamics, 393 lericho Tpke., Mineola, N. Y. 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 
TA Mfg. Corp., 4625 Alger St., los Angeles, Calif. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Warwick Products Co., 7909 Rockside Rd., Independence. Ohio 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cal~. 

TRANSITIONS-SEE COUPLINGS 

TRANSLATORS. DATA 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, Calif. ..... P 1017 
California S's. Camp., Inc., 9176 Independence, Chatsworth, Cal. 
Control Equipment Corp., 32 Kearney Rd" Needham HRts" Mass. P 770 
Datatron, Inc., 1562 Reynolds St, Santa Ana, Calif. .......... P 775 
Oialight Corp., 00 Stewart Ave., Brooklyn, H. Y. 
Metric Systems Corp., 736 N. Beal St., Fort Walton Beach, Fla. 

p 54l,786,787 
Non·linear Systems, Inc., Box N, Del Mar, Calif. 
Parabam Inc., 3017 E. las Hermanas St., Compton, Cal. 
Philco/ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Superior Electric Co., 1000 Middle St., Bristol, Conn. P 1770 
Tele-Signal Corp., 256 Crossways Park Dr., Woodbury, N. Y. 
Theta Instrument Corp., Fairfield, H. I. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Codamite, 1747Kl W.lincoln Ave., Anaheim, Calif. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Digi·Data Corporation, 4315 Baltimore Ave., Bladensburg, Md. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Hewlett·Packard Co., 150! Page Mill Rd., Palo Alto, Calif. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Intrex Systems Inc., 729 Centinela Ave., Inglewood, Calif. 
Meterology Research, Inc., 464 W. Woodbury Rd., Altadena, Calif. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
N .. cor Inc., Valley Forge Ind. Pk., Norristown, Pa. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Signal Indicator Corp" 42 Stewart Ave., Brooklvn, N. Y. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Summit Engrg. Corp., Box 115, Bozeman, Mont. 

TRANSLATORS. TV-SEE TRANSMITTERS. 
UHF: TRANSMITTERS. VHF 

TRANSMISSION LINE. WIRE & CABLE-
SEE CABLE. TRANSMISSION LINE 

TRANSMISSION SYSTEMS; DATA 
Astrodata, Inc., 240 E. Palais Rd., Anaheim, Calff. 
Calffornia Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Collins Radio Co., Newport Beach, Calif. 
Dynamics Instrumentation, 583 Monterey Pass Rd., Monterey Pk., Cal. 

Hi·G Inc., Spring St & Route 75, Windsor locks, Conn. 
Iso·Switch Corp., 2955 Randolph St., Costa Mesa. Calif. 

P 525 

Landis & Gyr, Inc., 45 West 45th St., New York, N. Y. p 2153 
Metric Systems Corp., 736 N. Beal St., Fort Walton Beach, Fla. P 541, 786 
Mohawk Data Sciences Corp., Box 630, Herkimer, N. Y. P 792 
Nippon Elec. New York Inc., 200 Park Ave., New York, H.,Y. 
North Electric Co., Electronetics Div., 553 S. Market St.. Galion. Ohio 
Ohr·Tronics, Inc., Box 630, Herkimer, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RFL Industries, Communications Div., Powerville Rd., Boonton, H. I. 

P 2791 
Tele·Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. p 757 
Theta Instrument Corp., Fairfield, N. I. 
Towson Labs Inc., 1400 Taylor Ave., Baltimore, Md. ......... P 807 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Applied Peripheral Sys., Inc., 7120 Harwin, Houston, Tex. 
Austin Elctms., 450 W. First Ave., Roselle, N. ). 
Autocon Industries, Inc., 995 University, St. Paul, Minn. 
Bristol Co., Box 1790, Waterbury, Conn. 
Brown Engrg. Co., Inc., Research Park, Huntsville, Ala. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Cardion Elctrns., l. I. Expwy., Woodbury, N. Y. 
Codex Corp., 222 Arsenal St., Watertown, Mass. 
Communitype Corp., 767 Fifth Ave., New York, N. Y. 
Computer Test Corp., 3 Computer Dr., Cherry Hill, N.). 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Oasa Corp., 15 Stevens St., Andover, Mass. 

eem/l969 321 



TRANSMISSION SYSTEMS, DATA (Coilt'dl 

Demex, Inc., 2130 Jefferson, Kansas City, Mo. 
Diamond Repeater Co., 55 Main St., Madison, N. J. 
Digi·Data Corporation, 4315Baltimore Ave., Bladens.urR, Md. 
Digitronics Corp., I Albertson Ave., -Albertson, N. Y. 
Electronics Dev. Corp., 1533 Monrovia,Ave., Newport Beach, Cal. 
Essex Engineering Co., Inc., Box 28, Essex, Conn. 
fairchild Space & Delense Systems, 300 Robbins la., Syosset, N. Y. 
Formulabs Industrial Inks, Inc., 529 W. fourth Ave., Escondido, Calil. 
friden Inc., 2350 Washington Ave., San leandro, Calil. 
General Atronics Corp., Military Elctrns. Div., 1200 E. Mermaid la., Phila., Pa. 
General Eledric Co., Mountain View Rd., lynchburg, Va. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio . 
Hathaway Pacific Corp., 4055 fabian Way; Palo Alto, Calil. 
Honeywell, Inc., Aerospace & Del. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Honeywell, Inc., Industrial Di,., 1100 Virginia Dr., ft. Washington, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
International Communications Corp., 7620 N.W. 36th Ave., Miami, fla. 
Kennedy Co., 540 W. Woodbury Rd., Altadena, Calif. 
lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica,Calil. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calil. 
lynch Communication Systems, 695 Bryant St., San francisco, Calil. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Meterology Research,. Inc., 464 W. Woodbury Rd., Altadena, Calil. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Milgo Eletrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Mincom Div., 3M Co., 300 S. lewis Rd., Camarillo, Calif. 
Moore Assocs. Div., 815 American St., San Carlos, Calil. 
Motorola, Inc., Control Sys. Div., 3102 North 56th St., Phoenix, Ariz. 
Motorola Instrumentation & Control, Inc., Box 5409, Phoenix, Ariz. 
Noller Control Systems, Inc., 150 E. Standard Ave., Richmond, Calil. 
North Electric Co., 553 S. Market St., Galion, Ohio 
Omnitec Inc., Sub. Nytronics, Inc., 903 N. Second St., Phoenix, Ariz. 
Quindar Electronics Inc., 60 fadem Rd., Springfield, N. J. 
RC·95, Inc., 9 East 38th St., New York, N. Y. 
Radio Communication Co., 1020 E. land PI., Milwaukee, Wisc. 
RCA, Delense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Radio Corp. of America, Technical Prods. Service Dept., 

Cherry Hill Offices, Camden, N. J. 
Reflectone, Inc., 580 Sylvan Ave., Englewood Cliffs, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena: Calif. 
Rixon Electronics, Inc., 2120 Industrial Pkwy., Silver SprinR. Md. 
Sanders Assocs., Inc., Data & Display Dept., Daniel Webster Hwy:, S" 

Nashua, N. H. 
Sanders Assocs., Inc., Data Sys. Div., Daniel Webster Hwy" S., Nashua, N. H. 
Schneider Instr. Co., 8115 Camargo Rd., Madeira, Cincinnati, Ohio 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Sperry Rand Corp., Univac Div., 80x 8100, Philadelphia, Pa. 
Summii Engrg. Corp., Box 115, Bozeman,Mont. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Tally Corporation, 1310 Mercer St., Seattle, Wash. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Teledyne Telemetry Co., Box 341, Princeton, N. J. 
Texas Instruments Inc., Industrial Prods. Oiv., Box 66027, Houston, Tex. 
Trepac Corp. of Amer., 30 W. Hamilton Ave.; EnRlewood, N. J. 
Utility Communication Systems, Inc" Box 188, EssinRton, Pa. 
Western Telematic, Inc., 5507. Peck Rd., Arcadia,Calif. 

TRANSMITTERS, BROADCAST, A·M, F·M & TV 
AEllnc., P.O. Box 552, lansdale, Pa. 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Kokusai Elec. Co., ltd., 9 Nishikubo·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
Hippon Elec. Hew York Inc., 200 Park Ave., Hew Yor1!, H. Y. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, TeL 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Kahn Research labS., Inc., 81 S. Bergen PI., freeport, N. Y. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
P & H Electronics, 426 Columbia St., lafayette, Ind. 
Pearce·Simpson, Inc., Box 800, Biscayne Annex, Miami, Fla. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden. N. J. 
Rodelco, 35SA Commack Rd., Deer Park, N. Y. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Standard Electronics Corp., Box 677, freehold,N. J. 
Systems Engineering ltd., Grouse Creek, Utah 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elec. Co., Inc., So Rockefeller Plaza, New York, N. Y. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 

TRANSMITTERS, DIGITAL DATA-SEE 
TRANSMISSION SYSTEMS, DATA 

TRANSMITTERS, DIPLEXER 
Electronic Resources, Inc., 4561 Colorado Blvd" los Anleles, Cal. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Vector Industries, 821 San Antonio Rd., Palo Alto, Calif. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Electronics Dev. Corp., 1533 Monrovia Ave" Newport Beach, Cal. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft,Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 190! Malvern St., Fullelton, Cal. 
Metcom, Inc., 76 lafayette St, Salem, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham HRts" Mass. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 
Standard Electronics Corp., Box 677, freehold, N. J. 
Wilmad Glass Co., Inc., Buena, N. J. 

TRANSMITTERS, DIRECTION FINDING 
AEllnc.,P.O. Box 552, lansdale, Pa. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
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Aerocom, 3090 Southwest 37th Ave., Miami, fla. 
Aeronautical Comms: Equip. Inc., 3090 S.W. 37th Ave., Miami, f1a. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
General Instrument Corp., Elctrn. Sys, Div., Andrews Rd., Hicksville, N. Y. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio . 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
King Radio Corp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
RCA, Defense Elctrn. Prods" Marne Hwv., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts.; Camden, N. J. 
Sylvania Electric Prod" Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Wright Radio Co., 224 Beaver Dam,1 Scituate, Mass. 

TRANSMITTERS, DUPLEXER 
lso·SwHcb Corp., 2955 Randolph St" Costa Mesa, Calif. 
Philco/Ford Corp., C'& Tioga Sts., Philadelphia, Pa. 
Anritsu Elec. Co" ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Astrolab, Inc., 4 McCandless st., linden, N. J. 
Cardion Communications, long Island Expressway, Woodbury, N. Y. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & TealeSt., Culver City, Cal. 
Hughes Aircraft Co., Ground Sy~ Group. 1901 Malvern St., Fullerton, Cal. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hlrts., Mass. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Sinclair Radio labs. Inc., 675 Ensminger Rd., Tonawanda, N. Y. 
Sinclair Radio labs, ltd., 122 Rayette Rd., Maple, Ont., Can. 

TRANSMITTERS, FACSIMILIE 
Hippon Elec. Hew York Inc., 200 Park Ave" New York, N. Y. 
Philco/ford Corp., C & Tioga Sis., Philadelphia, P~ 
Alden Elctrn. & Impulse RecordinR Equip" Westboro, Mass. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 

. CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Concord Electronics Corp., 1935 Armacost Ave., los Angeles, Calif. 
International Communications Corp., 7620 N.W. 36th Ave., Miami, fla. 
International Scanatron Systems Corp., 1623 Straight Path, Wyandanch, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Milgo Elclrn. Corp., 7620 N.W. 36th Ave., Miami, fla. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Radio Corp. of America, Technical Prods. Service Dept" 

Cherry Hill Offices, Camden, N. J. 
Telautograph Corp., 8700 Bellanca Ave., los AnReles, Calif. 

TRANSMITTERS, FIXED FREQUENCY 
AEL Inc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc" 130 lincoln St., Boston, Mass. ..... p 1647 
Applied Research, Inc., 16 S. Bayles AYe., Port Washington, H. Y. 
Babcock ElectrOnics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P 1655 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Millen, James, Mfg. Co. Inc., 150 Exchange St., Malden, Mass. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RHC Electronics lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. .. p 1698 
ACR Elctrns. Corp., 160 5th Ave., New York, N. Y. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Anritsu Elec. Co., ltd., 12-20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Autocon Industries, Inc., 995 University, st. Paul, Minn. 
Bf Electronics, 415 S. Nardo, Solana Beach, Calif. 
Bayside Elctrns., Inc., 1598 lindburgh. Stockton, Calif. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
Bristol Co., Box 1790, Waterbury, COnn. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Cardion Communications, long Island Exprmwav. Woodburv. N. Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Communications Co., Inc., Box 520, Coral Gables, fla. 
Conic Corp., 9020 Balboa Ave., San DieRo, Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Farinon Electric, 935 Washington St., San Carlos,. Calif. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hammarlund Mfg. Co., 73-88 Hammarlund Dr., Mars Hill, N. C. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
linear Systems, Inc., Box 1103, Watsonville, Calif. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Multitone Electronics, Inc., III Broadway, New York, N. Y. 
Prodelin, Inc., Box 131, Hightstown, N. J. 
Quindar Electronics Inc., 60 fadem Rd., Springfield, N. J. 
Racal Communications, Inc., 8440 Second Ave., Silver SprinR, Md. 
RCA, Defense Elctrn. Prods., Marne Hwv., Morristown, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calil. 
Robertson Instrument Co., 1760 W. first St, Azusa, Calif. 
Rohde & Schwarz Sales Co., III lexington Ave., Passaic, N. J. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. ' 
Southern Avionics Co., 5055 Belmont, Beaumont, Tex. 
standard Electronics Corp" Box 677, freehold,N. J. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Telectro Systems Corp., 96-18 43rd Ave., Corona, N. Y. 
Ventron Elctrns. Corp., Box 529, Bradford, Pa. 

TRANSMITTERS, FIXED STATION COMM. 
AEllnc., P.O. Box 552, Lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. ,,, p 1647 
Heath Co., Dept. 180, Benton Harbor, Mich. 

Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Kokusai Elec. Co., ltd., 9 Hishikubo·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
Millen, James, Mfg. Co; Inc., 150 Exchange St, Malden, Mass. 
Nippon Elee. Hew York Inc., 200 Park Ave., New Yor1!, N. Y. 
Phllco/ford Corp., C & Tioga Sts., Phiiadelphia,Pa. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, fla. 
Aeronautical Comms. Equip. Inc., 3090 S. W. 37th Ave., Miami, fla. 
Anritsu Elec. Co., ltd., 12·20, Minaniiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Bogen Communications Div., lear Siegler, Inc., Box 500, Paramus, N. J. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester. N. J. 
Collins Radio Co., Cedar Rapids, Iowa . 
Collins Radio Co., Dallas, Texas 
Communications Co., Inc., Box 520, Coral Gables. fla. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Energy Systems, Inc., 3180 Hanover St, Stanford Indl. Pl, Palo Alto, Calif. 
farinon Electric, 935 Washington St., San Carlos, Calif. 
Galaxy Electronics, 10 South 34th St., Council Bluffs. Iowa 
General Electric Co., Mountain View Rd., lynchburg, Va. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 

. Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt. View, Calif. 
linear Systems, Inc., Box 1103, Watsonville, Calif. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
RF Communications Inc., 1680 University Ave .• Rochester, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver SprinR, Md. 
RCA, Defense Elctrn. Prods., Mar~e Hwy" Morristown. N. J. . 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N.J. 
Radio Engineering Labs., 29·01 Borden Ave., long Island City, N. Y. 
Standard Electronics CorP., Box 677, freehold, N. J. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 

TRANSMITTERS, INFRARED 
Eleetro/Data Inc., 3121 Benton SI., Garland, TeL 
Hippon Elec. Hew York Inc., 200 Park Ave., New York, H. Y • 
Collins Radio Co., Dallas, Texas 
Dero Research & Development Corp., Broadway & Park Ave., HuntinRton, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Raytheon Co., Government Marketing, 141 Spring St., lexington. Mass. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
TE Co., 515 E. Montecito St., Santa Barbara, Calil. 

TRANSMITTERS, INTERROGATION 
AEllnc., P.O. Box 552,lansdale, Pa. 
Vega Precision labs., Inc., 239 Maple Ave" Vienna, Va. . P 1718 
CCA Electronics CorP., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Te".s 
Continental Data Systems, Inc., 19 W. fourth St., Dayton, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITT Avionics Div., 390 Washington Ave., Nutley, N. J. 
RCA, Defense Elctrn. Prods., Marne Hwv., Morristown, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
TRf, Inc" 5265 Port Royal Rd., Springfield, Va. 
Whittaker Corp., 9229 Sunset BI., los AnReles, Calif. 

TRANSMITTERS. MICROWAVE 
AEl Inc., P.O. Box 552, . lansdale, Pa. 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P 1655 
Caber Elctrns., Inc., 7 Gleason Ave., Stamford, Conn. ...... P 1657 
Del Electronics Corp., 250 E. Sandford Blvd" Mt. Vernon. H. Y. 
Electro/Data Inc., 3121 Benton St, Garland, TeL 
Microwave Cavity labs, Inc., 10 H. Beach Ave., la Grange, III. 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Hippon Elec. Hew York Inc., 200 Park Ave" Hew York, H. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St" ft. lauderdale, Fla. 
PhHco/Ford Corp., C & Tioga Sis., Philadelphia, Pa. 
Pol1chester Instr. Corp., 114 Wilkins Ave., Port Chester, N, Y. 
Premier Microwave Corp., 35 Hew Broad St, Port Chester, H. Y. 
RHG Electronics lab Inc., 94 Milbar Blvd., Farmingdale, N. Y. 

p 1695,1696,1698 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla., 'P 1713 
Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va.. .... P 1718 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
Applied Microwave lab, Inc., Andover St" Andover. Mass. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Cardion'Communications, long Island Expressway, Woodbury, N. Y. 
Central Scientific Co., 2600 S. Kastner Ave., ChicaRo, III. 
Collins Radio Co., Dallas, Texas 
Cubic Corp., 9233 Balboa Ave., San DieRo, Calif. 
E. F. E. labs., Inc., Horsham Valley Industrial Center, Horsham, Pa. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto. Calif. 
farlnon Electric, 935 Washington St., San Carlos, Calif. 
General Electric Co., Mountain View Rd., lynchburg, Va. 
Goodyear Aerospace CorP., 1210 Massillon Rd., Akron, Ohio 
Hughes Aircraft, AerosJl"ce Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Industrial Elctrn. Res. Ent., 881 HurlinRame Ave" Redwood City, Cal. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia. Pa. 
lition Inds., Electr.on Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Metcom, Inc., 76 lafayetie St., Salem, Mass. 
Micro·link Systems, 19 Wartburg Ave., Copiague, N. Y: 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Microlab/fXR, 10 Microlab Rd., livingston, N.). 
Micronetics Div., 7155 Mission Gorge Rd., San Diego, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, BurlinRlon, Mass. 



Microwave 0;,., Sanders Assocs., Inc., ledRe St., Nashua. N. H. 
RCA, Defense Eletrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdest & Comm.Prods., Front & Cooper Sts., Camden, N. J. 
Radio Engineering labs., 29·01 Borden Ave., Long Island City, N. Y. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Raytheon Co., Government Marketing, 141 Spring St., Lexington, Mass. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco, 356A Commack Rd., Deer Park, N. Y. 
Sage Labs. Inc., Instr. Di,., 14 Huron Dr., Natick, Mass. 
Somerset Radiation Lab., Inc., 2060 North 14th St., Arlington, Va. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Va. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Visual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Watkins·Johnson Co., 3333 HiII,iew, Palo Alto, Calif. 
Westinghouse Elee. Corp., Defense Prods., Box 2278, PittsburRh. Pa. 
Zeta Labs., Inc., 616 National Ave., Mountain View, Calif. 

TRANSMITTERS. MULTIPLEX 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. 
Applied Research, Inc., 7& S. Bayles Ave., Port Washington, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Tele,Signal Corp., 250 Crossways Park Dr., Woodbury, N. Y. . p 757 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Autocon Industries, Inc., 995 University, St. Paul, Minn. 
Bristol Co., Box 1790, Waterbury, Conn. 
Cardion Communications, long Island Expressway, Woodbury, N. Y. 
Collins Radio Co., Dallas, Texas 
Electronics Dov. Corp., 1533 Monro,ia Ave., Newport Beach, Cal. 
Hathaway Pacifrc Corp., 4055 Fabian Way, Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela A,e. & Teale St., Cul,er City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Micro State Electronics, 152 floral Ave., Murray Hill, N. J. 
Milgo Elelrn. Corp., 7620 N.W. 36th Ave., Miami, Fla. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper St~., Camden, N. J. 
SmallWOOd, S. G., ltd., 391·397 King St., E., Kitchener, Ont., Can. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Telefunken Sales Corp., South St., Garden City, N. Y. 

TRANSMITTERS. PULSE CODE MODULATION 
Westinghouse Elec. Corp., Defense Prods., Box 2278, Pittsburgh, Pa. 

TRANSMITTERS. PULSE PHASE MODULATION 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. 
Caber ElctIDS., Inc., 7 Gleason Ave., Stamford, Conn. 
Del Electronics Corp., 250 E. Sandford Blvd., Ml Vernon, N. Y. 
Raven Electronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
Generallnstrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Milgo Elctrn. Corp., 7620 N. W. 36th Ave., Miami, Fla. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Robertshaw Controls Co., Santa Ana Frwy. & Euclid Ave., Anaheim, Cal. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

TRANSMITTERS. PULSE TIME MODULATION 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. p 1647 
Del Electronics Corp., 250 E. Sandford Blvd., Mt. Vernon, N. Y. 
landis & Gyr, Inc., 45 West 45th St., New York, N. Y. .. p 2153 
Vega Preeision labs., Inc., 239 Maple Ave., Vienna, Va. . p 171 B 
Autocon Industries, Inc., 995 University, St. Paul, Minn. 
Bristol Co., Box 1790, Waterbury, Conn. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Generallnstrument Corp., Elctrn. Sys. Div., Andrews Rd., HickSVille, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Narco A,ionics, Commerce Dr., Ft. Washington, Pa. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown. N. J. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Ya. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 

TRANSMITTERS. RADAR-SEE RADAR 
SYSTEMS 

TRANSMITTERS. RADIO·CONTROL 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P 1655 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Kokusai flec. Co., ltd., 9 Nishikubo·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
Motorola Comm. & Elctrns., Inc., 4501 N. Augusta Blvd., Chicago, m. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Bayside Elctms., Inc., 1598 lindburgh, Stockton, Calif. 
Cardion Communications, Long Island Expressway, Woodburv, N. Y. 
Chamberlain Mfg. Corp., 5740 N. Tripp Ave., Chicago, III. 
Collins Radio Co., Dallas, Texas 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, fla. 
Femco, Inc., Box F, Irwin, Pa. 
Heitz, Karl, Inc., 979 Third Ave., New York, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys: Group. 1901 Malvern St., fullerton, Cal. 
linear Corp., 347 S. Glasgow Ave., Inglewood, Calif. 
Mobil Electronics, Inc., Box 1132, Anderson, Ind. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
RCA, Defense Elctrn. Prods., Marne HW'/., Morristown, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Robicon Corp., Plum Industrial Park, Pittsburgh, Pa. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Yentron Elctms. Corp., Box 529, Bradford, Pa. 

TRANSMITTERS. RADIO RANGE 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P 1655 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
Electronic Comms., Inc., 1501 72nd St., N., St. Petersburg, Fla. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvem St., fullerton, Cal. 
ITT A,ionics Oiv., 390 Washington Ave., Nutley, N. J. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Narco Avionics, Commerce Dr., Ft. Washington, Pa. 
Racal Communications, Inc., 8440 Second Ave., Silver SprinR, Md. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Yisual Elctrns. Corp., 356 West 40th St., New York, N. Y. 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass. 

TRANSMITTERS. RAILROAD 
Motorola Comm. & Elelrns., Inc., 4501 N. Augusta Blvd., Chicago, III. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Collins Radio Co., Dallas, Texas 
H. B. Engineering Corp., IlOl Ripley St., Silver Spring, Md. 
McElroy Elctrns. Corp., Fredonian St., Shirley, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Milgo Elctrn. Corp., 7620 NW. 36th Ave., Miami, Fla. 

TRANSMITTERS. SINGLE·SIDEBAND 
Afl Inc., P.O. Box 552, lansdale, Pa. 
Delco Radio Div., 700 £.Firmin St., Kokomo, Ind. 
Heath Co., Dept. 180, Benton Harbor, Mich. 
Johnson, E. F., Co., 1923 10th Ave., S.W., Waseca, Minn. 
Kokusai Elec. Co., ltd., 9 Nishikubo·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elctrns. of America Inc., 5001506 S.E. 24th St., Ft. lauderdale, Fla. 
RFl Industries, Communications Div., Powerville Rd., Boonton, N. J. 

P 2791 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Anritsu Elec. Co., lid., 12·20, Minamiazabu 4 chome, Min,to·ku, Tokyo, Jap. 
Arvin Industries, Inc., 13th St. & Big Four Railroad, Columbus, Ind. 
Brelonix, Inc., 106 North 36th St., Seattle, Wash. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester. N. J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Delta Eletms. ltd., 70 Ronson Dr., Rexdale, Ont., Can. 
Drake, R. l. Co., 540 Richard St., Miamisburg, Ohio 
Galaxy Electronics, 10 South 34th St., Council Bluffs,lowa 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Hammarlund Mfg. Co., 73·88 Hammarlund Dr., Mars Hill, N. C. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Kaar Electronics Corp., 2250 Charleston Rd., MI. View, Calif. 
Kahn Research labs., Inc., 81 S. Bergen PI., Freeport, N. Y. 
lab gear, lid., Cromwell Rd., Cambridge, Eng. 
linear Systems, Inc., Box 1103, Watsonville, Calif. 
Marconi Di,., English Electric Corp., I Park Ave., New York, N. Y. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
National Radio Co., Inc., 37 Washington St., Melrose, Mass. 
P & H Electronics, 426 Columbia St., lafayette, Ind. 
Prodelin, Inc., Box 131, Hightstown, N. J. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
Racal Communications, Inc., 8440 Second Ave., Silver Spring, Md. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Raytheon Co., Comm. & Data Proc. Oper., 

1415 Boston Providence Tpke., Norwood, Mass. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rohde & Schwarz Sales Co., 111 lexington Ave., Passaic, N. J. 
Summit Engrg. Corp., Box 115, Bozeman, Mont. 
Sylvania Electric Prod., Inc., Elctm. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telectro Systems Corp., 96·18 43rd Ave., Corona, N. Y. 
Weitermann Eleetronics, 4549 North 38th St., Milwaukee, Wise. 

TRANSMITTERS. TELEMETRY 
AEl Inc., P.O. Box 552, lansdale, Pa. 
Aerospace Research Inc., 130 lin,,'n St., Boston, Mass. P 1647 
Applied Research, Inc., 76. S. Bayles Ave., Port Washington, N. Y. 
Artel Corp., 1130 E. Cypress St., Covina, Calif. 
Babcock Eleetronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P 1655 
Bramco Controls Di,., led" Inc., College & South, Piqua, Ohio.. P 2286 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sis., Phi/adelphia, Pa. 
RFl Industries, Communications Div., Powerville Rd., Boonton, N. J. 
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Raven Eleelronics, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Solid State E1ctrn. Corp., 15321 Rayen SI., Sepulveda. Cal. 
Tele·Signal Corp., 250 Crossways Park Or., Woodbury, N. Y. P 757 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, Fla. 
Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va. . P 1718 
AMBAC Inds. Inc., 900 Old Country Rd., Garden City, N. Y. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Alto Scientific Co., Inc., 4083 Transport St., Palo Alto, Calif. 
Anritsu Elec. Co., Ltd., 12·20, Minamiazabu 4 chome, Min,to·ku, Tokyo, Jap. 
Autocon Industries, Inc., 995 University, St. Paul, Minn. 
Automation Dynamics Corp., 35 Industrial Pkwy., Northvale, N. J. 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
Bristol Co., Box 1790, Waterbury, Conn. 
Collins Radio Co., Dallas, Texas 
Concord Control, Inc., 1282 Soldiers Field Rd., Boston, Mass. 
Conductron Corp., 2600 North 3rd St., St. Charles, Mo. 
Conic Corp., 9020 Balboa Ave., San Diego, Calif. 
Continental Data Systems, Inc., 19 W. Fourth St., Dayton, Ohio 
Continental Eleelronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Defense Elctrns., Inc., Rockville, Md. 
Dorsett Electronics, Box 36, Tulsa, Okla. 

TRANSMITTERS. UHF 
EMR Di,., Box 223, Princeton, N. J. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Generallnstrument Corp., Elctrn. Sys. Di,., Andrews Rd., Hicksville, N. Y. 
Giannini·Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hathaway Pacific Corp., 4055 Fabian Way, Palo Alto, Calif. 
Honeywell, Inc., Industrial Div., 1100 Yirginia Dr., Ft. Washington, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Industrial Electronetics Corp., 1363 S. Patrick Dr., Satellite BeaCh, Fla. 
Mennen·Greatbatch Elctrns. Inc., 10123 Main SI., Clarence, N. Y. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Microcom Corp., Horsham Yalley Industrial Park, Horsham, Pa. 
Micro.dot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Micromega, 4134 Del Rey Ave., VeniGe, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Moore Assocs. Div., 815 American St., San Carlos, Calif. 
Noller Control Systems, Inc., 150 E. Standard Ave., Richmond, Calif. 
Northern Radio Co., Inc., 143 West 22nd St., New York, N. Y. 
Oklahoma Aerotronics, Inc., 632 Pennsylvania Ave., Hartshorne, Okla. 
Quindar Electronics Inc., 60 Fadem Rd., Springfield, N. J. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Schneider Instr. Co., 8115 Camargo Rd., Madeira, Cincinnati, Ohio 
Scope, Inc., 1860 Michael Faraday Dr., Reston, Ya. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Stoelting, C. H., Co., 424 N. Homan Ave., Chicago. III. 
Summit Engrg. Corp., Box 115, Bozeman, Mont. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
TRF, Inc., 5265 Port Royal Rd., Springfield, Ya. 
Tele·Dynamics, 5000 Parkside Ave., Philadelphia, Pa. 
Telemet Co., 185 Dixon Ave., Amityville, N. Y. 
Utility Communication Systems, Inc., Box 188, EssinRton, Pa. 
Yideo Research Corp., 761 N. WashinRton SI., Rock,ille, Md. 
Watkins·Johnson Co., 3333 Hill,iew, Palo Alto, Calif. 

TRANSMITTERS. TROPOSPHERIC SCATTER 
Caber Elctrns., Inc., 7 Gleason Ave., Stamford, Conn. P 1657 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Marconi Div., English Electric Corp., I Park Ave., New York, N. Y. 

TRANSMITTERS. UHF 
AEllnc., P.O. Box 552, lansdale, Pa. 
Aerospace Research Inc., 130 lincoln St., Boston, Mass. P 1647 
Applied Research, Inc., 76 S. Bayles Ave., Port Washington, N. Y. 
Babcock Electronics Corp., 3501 Harbor Blvd., Costa Mesa, Calif. P 1655 
Caber Elctrns., Inc., 7 Gleason Ave., Stamford, Conn. P 1657 
Electro/Data Inc., 3121 Benton St., Garland, Tex. 
Kokusai Elee. Co., ltd., 9 Nishikubo·Sakuragwa·cho, Minato·ku, Tokyo, Japan 
lEl Div. Varian, 75 Akron St., Copiague, N. Y. . 
Microwave Cavity labs, Inc., 10 N. Beach Ave., la Grange, III. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Raven ElectroniCS, Inc., 101 W. Alameda Ave., Burbank, Calif. 
Trak Microwave Corporation, 4726 Kennedy Rd., Tampa, fla. 
Vega Precision labs., Inc., 239 Maple Ave., Vienna, Va. . P 1718 
ACR Elctrns. Corp., ISO 5th Ave., New York, N. Y. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Ampex Corp., 401 Broadway, Redwood City, Calif. 
Anritsu Elec. Co., ltd., 12·20, Minamiazabu 4 chome, Minato·ku, Tokyo, Jap. 
Arvin Industries, Inc., 13th SI. & Big Four Railroad, Columbus, Ind. 
BF Electronics, 415 S. Nardo, Solana Beach, Calif. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Dnt., Can. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
Card ion Communications, long Island Expressway, Woodbury, N. Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Texas 
Communications Co., Inc., Box 520, Coral Gables, Fla. 
Conic Corp., 9020 Balboa Ave., San Diego, Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Oallas, Tex. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Dero Research & Development Corp., Broadway & Park Ave., HuntinRton, N. Y. 
EMR Div., Box 223, Princeton, N. J. 
Eleclronic Comms., Inc., 1501 72nd St., N., St. Petersburg, fla. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport Beach, Cal. 
Electronics, Missiles & Comms., Inc., Box 116, White Haven, Pa. 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl. Pk., Palo Alto, Calif. 
Farinon Electric, 935 Washington St., San Carlos, Calif. 
General Electric Co., Mountain View Rd., lynchburg, Ya. 
Generallnstrument Corp., Elctm. Sys. Div., Andrews Rd., Hicksville, N. Y. 
Giannini·Yoltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
ITT A,ionics O;v., 390 Washington Ave., Nutley, N. J. 
Kaar Electronics Corp., 2250 Charleston Rd., Mt. Yiew, Calif. 
Marconi Div., English Electric Corp., 1 Park Ave., New York, N. Y. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Micro·Tel Corp., 1406 Shoemaker Rd., Baltimore, Md. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Micromega, 4134 Del Rey Ave., Yen ice, Calif. 
Multitone Electronics, Inc., 111 Broadway, New York, N. Y. 
Oklahoma Aerotronics, Inc., 632 Pennsylvania Ave., Hartshorne, Okla. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Radio Engineering Labs., 29·01 Borden Ave., Long Island City, N. Y. 
Resdel Engineering Corp., Box 24000, Pasadena, Calif. 
Rodelco, 356A Commack Rd .. Deer Park. N. Y. 
Rohde & Schwarz Sales Co., l11lexington Ave., Passaic, N. J. 
Somerset Radiation lab., Inc., 2060 North 14th St., Arlington, Ya. 
Sonex Inc., 20 East Herman St., Philadelphia, Pa. 
Standard Electronics Corp., Box 677, Freehold, N. J. 
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TRANSMmERS. UHF (Cant'dl 

Summtt Engrg. COrp., Box 115, Bozeman, Mont 
Sylvania Electric prod., Ine., .Elctrn. Sy~, 40 Sylvan Rd., Waltham, Mass. 
lllF, Inc~ 5265 P«t Royal Rd., ~iftgjield, Va. 
Taiyo Elctrn .. Corp., 5-1 Tog~hi S.Chome, Sl1inagawa-ku, Tokyo, Jap. 
Tele.l)ynamics, 5000 Parks ide Ave., Philadelphia, Pa. . 
Thomson E1ec. Co., Inc., 50 Rockefeller Plaza, New Yor~ N. Y. 
Visual E1~ Corp., 356 West 40th St., New Ywk, N.,Y. 
Westinghouse Bec. Corp" Defense Prods., Box 227g.Pittsbur~h, Pa. 
Zeta, lab~, Inc., 616, National Ave., Mountain View, Calif. 

TRANSMmERS. ULF 
.. Bee. New Ymlne., 2811 Park Ave., New York, N. Y. 
Anritsu E1ec. Co., Ltd., 12-20, Minamiazabu 4 chome, Minato-ku, Tokyo, Jap. 
Cubic Corp., 9233'Balboa Ave., San Diego, Calif. 
Dero Research & Development Corp" Broadway & Park Ave., Huntington, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft CD., Ground Sys. Group. 1901 MalvernSt, Fullerton, Cal. 
Summit Engrg. CQrp., Box 115, Bozeman, Mont. 
WestinghOuse E1ec. Corp., Defense Prods.; Box 2Z78.Pittsburgh. Pa. , ' I 

TRANSMrnERS. VHF 
AEt iIIc., P.O. Bn 552, lansdale, Pa. 
Aempace Research Inc., 130 Lincoln St, Boston, Mass. ."'. p 1647 
~ R.-cll, Inc., 7& S. Balles Ave., Port WaskinllDn, N. Y. 
IIbcIck E1ectnnlcs Corp., 3501 Harbor 8IYd., Coila Mesa, Calif. P 1655 
cOer EJctns., Inc. 1 Gleason Ave., Stamfard, Coan. 
Electn/Daia Inc., 3121lanton St, Ga~lnd, TIL 
NnIII CD., Dept IBO, Benton Hllllor, MIc~. 
InstnnnUts For Indlstry, Inc., 151 ToIedQ'St, Farmingdale, N. Y. 
1ID1IIsai Blc. C •• , Ltd., 9 Nlshikubo·Sakaragwa-cho, Minato.JIu, Tokyo, lapan 
LEl DIY. Varian, 15 Akron St, CeplalUl, N. Y. 
Mlc_ Cavily Labs, Inc., 10 N. laach Ave., La Grange, 111. 
Millen, lilies, Mfg. Ca. Inc., 150 Mange St., Malden, MasL 
MDionla CIIDIII. & Elctrns, Inc., 450l N. AllUsta Blvd., Chicago, 111. 
NiJpan EIII. New Yilt Inc., 2811 PIIk Ave., New York, N. Y. 
IImII BIII!onIcs, IIc., 101 W. Allmeda AWl., Burba~k, CaIH. 
Yep Precision Labs., 1111:" 239 Maple Ave., Y"lenna, VI .. , ..... , P 1718 
ACR Elctrns. Corp., 160 5th Ave., New York, N. Y. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Calif. 
Aerocom, 3090 Southwest 37th Ave., Miami, Fla. 
Aeronautical Comms. Equip. Inc., 3090 S.W. 37th Ave., Miami, Fla. 
Anritsu E1ec. Co., LId., 12·20, Minamiazabu 4 chome, Minato·ku, TokYO, Jap. 
Arvin Industries, Inc., 13th St. & Big Four Railroad, Columbus, Ind. 
BF Electronics, 415 S. Nardo, Solana Beach, CaIH. 
Barker & Williamson, Beaver Dam & Canal Rd~, Bristol, Pa. 
Bayside E1ctrns., Inc., 1598 LindburRb, SlQckton,Cal~. 
Benco Television Assoc., 27 Taber Rd., Rexdale, Ont, Can. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
CCA Electronics Corp .. 716 Jersey Ave., Gloucester, N. J. 
Cardron Communications, Long Island Expressway, Woodbury. N. Y. 
COllins Radio Co., Cedar Rapids, Iowa 
Collins Radio CO., Dallas, Texas 
Communications Co., Inc., Box 520, Coral Gables, Fla. 
Conductron Corp., 2600 North 3rd St, St. Charles, Mo. 
Conic CQrp., 9020 Balboa Ave., San Diego, Calif. 
Continental Electronics Mfg. Co., P.O. Box 17040, Dallas, Tex. 
Cubic Corp., 9233 Balboa Ave., San Diego, Calif. 
Oero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Dorsett Electronics, Box 36, Tulsa, Okla. 
EMR DiY., Box 223, Princeton, N. 1. 
Electronics Dev. Corp., 1533 Monrovia Ave., Newport BeaCh, Cal. 

" Electronics, Missiles & Comms., Inc., Box 116, White Haven, Pa. 
Emcee Electronics, Inc., 177 Old Churchman Rd., New Castle, Del. 
Energy Systems, Inc., 3180 Hanover St, Stanford Indl. Pk., Palo Alto, Calif. 
FarJlll CO., 1162 Bryant St., San Francisco, Calif. 
Farinon Bectric, 935 Washington St., San Carlos, Calif. 
General Electric Co., Mountain View Rd., Lynchburg, Va. , 
,General Instrument Corp., E1ctrn. Sys. DiY., Andrews Rd., Hicksville" N. Y. 
Giannin~Voltex, 12140 E. Rivera Rd., Whittier, Calif. 
Hammarlund Mfg. CO., 73-88 Hammarlund Dr., Mars Hill, N. C. 
HURbas Aircraft, AeroSjlace Gp., Centinela Ave. & Teaie St, Culver City, Cal. 
IlURItes Aircral! Co., Ground Sys. Group. 1901 Malvem St., Fullerton, Cal. 
Kaar Electronics COrp., 22SO Charleston Rd., Mt View, Calff. 
Marconi Div., English Electric Corp., 1 Park ~ie., New York, N. Y. 
Metratek Electronics, Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Micro State Electronics, 152 Floral Ave., Murray Hill, N. J. 
Micro·TeI COrp., 1406 Shoemaker Rd., Baltimore, Md. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Micromega, 4134 Del Rey Ave., Venice, Cal~. 
Mllbil ElectroniCS, Inc" Box 1132, Anderson, Ind. 
Multltone ElectroniCS, Inc., 111 Broadway, New York, N. Y. 
Narco Avionics, Commerce Dr., Ft. Washington, Pa. 
Oklahoma Aerotronics, Inc., 632 Pennsylvania Ave., Hartshorne, Okla. 
OJektron Corp., Box 248, Dudley, Mass. 
Pearce.simpson, Inc., Box 800, Biscayne Annex, Miami, Fla. 
Port'()'Vox Enterprises, COrp., 130 West 57th St, New York, N. Y. 
'RCA, Defense E1ctrn. Prods .. Marne Hwy .. Morristown. N. J. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper St~, Camden, N. J. 
Regency Elctrns., Inc., 7900 Pendleton Pike, Indianapolis, Ind. 
Resdel Engineering COrp., Box 24000, Pasadena, Calif. 
Robertson Instrument Co., 1760 W. First St., Azusa .. Calif. 
Rodelco. 356A Commack Rd .. Deer Park. N. Y. ' 
Rohde & Schwarz Sales CD., III Lexington Ave., Passaic, N.J. 
Sonex Inc" 20 ,East Herman St, Philadelphia, Pa. 
Standard Electronics CorP.; Box 677, Freehold, N: J. 
Standard Winding Co., 44-62 Johnes St., Newburgh, N. Y. 
Summit Engrg. Corp., Box lis, BOzeman, Mont 
Sylvania Electric Prod., Inc., Elctrn. Sys., 4O,Sylvan Rd., W~ltham, Mass. 
lllF, Inc" 5265 Port Royal Rd., SprinRfjeld, Va; 
Tele.l)ynamics, 5000 Parilside Ave .. Philadelphia, pa. , 
ThOmson Elec. Co., Inc., 50 Rockefeller Plaza, New York. N. Y. 
WestinRbouse E1ec. Corp" Defense Prods. Bo,x 2278,Pitisburgh. Pa. 
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TRANSMlnERS.VLF" 
AEL Inc., P.O. Bax 552, lansdale, ~a., . 
Aerospace Research Inc., 1311 Lincoln $t, Bostan, MaIL 'pl~7 
,CML Inc., 350 Leland Ave., ,lalntilld, N., J. 
Caber ElctTs., Inc., 7 Gleasan Ave., stamford, Cann. 
NlllfO. Elec, New York Inc., 200 Park AYe., New York, N. Y. , 
Aeroscience Elctrns., Inc., Box 29765, AUanta, Ga. 
Allis, Louis CQ., Div. Litton Inds., 427 E. Stewart St, Milwa~kee, Wisc. 
Anritsu Bec. Co., [ld., 12·20, Minamiazabu 4 chome, Mihato·ku, Tokyo, Jap. 
Bogue Electric Mf~ Co., 52 Iowa St, Paterson"N. J. 
CCA Electronics Corp., 716 Jersey Ave., Gloucester, N. J. 
COllins Radio Co., Dallas, Texas ' 
Continental 8ectronics Mfg. CO., P.O. Box 17040, Dallas, Tex. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y • 
Energy Systems, Inc., 3180 Hanover St., Stanford Indl, Pk., Palo Alto, Calif. 
Hughes Aircraft, Aerospace Gp" Centinela Ave. & Teale St, Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITT Avionics Div., 390 Washington Ave., Nutley, N. J. 
Micromega, 4134 Del Rey Ave., Venice, CaIH. 
Multitone Bectronics, In~, 111 Broadway, New York, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J. 
Southern Avionics Co., 5055 Belmont, Beaumont, Tex. 
Standard Electronics Corp., Box 677, Freehold, N. J. 
Summit Engrg. Corp., Box 115,' Bozeman, Mont. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Thomson Bec. Co., Ine., 50 Rockefeller Plaza, New York, N. Y. 

, Westinghouse Bec. Corp., Defense Prods., Box 2278, Plttsburlrtl, Pa. 

TRANSPONDERS , 
ESC Electronics Corp., 534 Bergen Blvd., Palsades Park, N. J. •. P 1161 
Microwave Cavity Labs, Inc., 10 N. Baach Ave., la Grange, 111. 
PhOco/Ford Corp., C & Tioga Sts., Phlladelp~la, Pa. 
Raven ElectroniCS, Inc., 101 W. Alamet1a Ave., Burbaak, CaIH. 
Vep Precisian LabL, Inc., 239 Mapl, Ave., VleRna, Va •....... , P 171B 
MI Corp., Box 6767, Baltimore, Md. 
A.R.F. Products, Inc., Gardner Rd., Raton, N. M. 
Admiral Corp., Government Elctrn,s. Div., 3800 Cortland St., Chicago, 111. 
Advanced Comm Inc., 9257 Independence Ave., Chatsworth, Cal~. 
American Machine & Foundry Co., 1025 N. Royal St, Alexandria, Va. 
Bendix Corp" Comms, Div., E. Joppa Rd., Towson, Md. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywopd, Cal. 
Collins Radio Co., Cedar Rapids, Iowa 

, COllins Radio Co" Dallas, Texas 
, Conductron Corp., 2600 North 3rd St., st. Charles, Mo. , 

Control Science Corp., 4810 Beauregard St., Alexandria, Va. 
Cub~ Corp., 9233 Balboa Ave., San Diego, Calif. 
Dero Research & Development Corp., Broadway &,Park Ave., Huntington, N. Y. 
Dorsett Electronics, Box 36, Tulsa, Okla. . 
E.M.I. Electronics Can., Ltd., Box lOllS, Dartmouth, N.S., Can. 
Electronic Services, Inc.; 1258 fitzgerald Ave., San Franc~co, Cal~. 
General Instrument Corp., Elctrn. Sys. Div., Andrews Rd.; Hicksville, N. Y. 
Hughes Aircraft Aerospace Gp., Centinela Ave. & Teale SI., Culver City, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
ITT Avionics Oiv., 390 Washington Ave., Nutley, N. J. 
International Transd~cer COrp., Box 3385, Santa Barbara, ,Cal~. 
King Radio COrp., Inc., 400 N. Rogers Rd., Olathe, Kans. 
Massa Div., 280 Lincoln St., Hingham, Mass. 
Meridian Metalcraft, Inc., 8739 S. MiJiergrove Dr., Whittier, Calif. 
Microwave Div., Sanders Assocs., Inc., Ledge St., Nashua. N. H. 
Narco Avionic~ Commerce Dr., fl. Washington, Pa. 
Prodelin, Inc., Box 131, Hightstown, N. l. 
RCA, Defense Elctrn. Prod~, Marne Hwy., Morristown, N. J. 
Readel Engineering COrp., Box 24000, Pasadena, Calif. 
RodaleElectronics, Inc., 603 Chestnut St, Garden City, N. Y. 
Scope, Inc., 1860 Michael Faraday Dr., Reston, Va. 
Southern Avionics Co., 5055 Belmont, Beaumont Tex.' , 
Sperry Marine Sys. DiY., Rle. 29 North & Hydraulic Rd., Charlot\esviJIe, Va. 
Straza Industries, 790 Greenfield Dr .• P.O. Box 666, EI Cajon, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
United Telecontrol Electronics, Inc., 3500 Sunset Ave., Asbury Park, N. J. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 

TRAPS. ION-SEE ION TRAPS 

'l'RAPS-,-WAVE-SEE FILTERS. ANTENNA; FILTERS. 
MI"KOWAVE; ETC. 

TRIACS-SEE THYRISTORS 

TRIGGERS. SCR-5EE CONTROLS. SCR 

TRIMMER POTENTIOMETERS-SEE 
POTENTIOMETERS. TRIMMER 

TRIPODS (FOR INSTIlUMIINTS) , 
Nippon E1ec. New Ymlnc., 200 Park Ave., New York, N. Y. 
Gordon, A. Enterprises, 5362 N. Cahuenga Blvd., N. Hollywood, Cal. 
Hewlett·Packard CD., 1501 Page Mill Rd., Palo Alto, Calif. 
Keuffel & Esser Co.; Adams & Third Sts., Hoboken, N. J. 
Multi Media Engrg., Inc., 2385 lewis Ave., Rockville, Md. 
Park,er Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Red Lake labS., Inc., 2971 Corvin Dr., ,Santa clara, Cai~. 

TUBE HEAT DISSIPATORS 
International E1ctm. ReL Corp., 135 W. Mapolia BI,d., Burbank, Cal. 

Birtcher Corp., P.O. Box 0, Monterey Park, Calif. 
English Electric Valve Co., lid., Chelmslord, Esse~ Eng. 
Hobson Bros., Inc., 4940 W. lawrence Ave., Chicago, IJI., ' 
International fnergy COnversion, h\e., 430 Kirby St.; Garland, Tex. 
Pall COrp., aD Sea Cliff Ave., Glen Cove, ,N: Y. ' 
Tor Inc., Box 8, Irwindale, Calif. 
Wakefield Engineering, Inc., Teal & Audubon Rds.,\,/akefield, ~ss. 
Waterbury PressldMetal Co., 407 ,Srookside, Rd., Waterbury, Conn. 

TUBE PARTS 
Art Wire & Sta""lnl Co., 28 Boyden PI., Nmrk, N. J. 
Aupt Inc" 36 PerIJ Ave., Attiebolll, Mas$. 

',\ ' 

p ~520 , 

Basic Cerallics Inc., 221, Seventh Ave., 1IawtMnIe, N. 1 •...• P 1577 
General Electric Co. EIctrn. CamjL:Sales 0jJer. 1 liver Rd., SckenectaIJ, N. Y. 
General E1ec. Ill., LaIlP clall Dept, 24400 Mipt,aad Rd., Ricmand Hils;, 0blG 
Nati.nal.Tel·TroRit~ Carp., 56 St Casimir AYe., YaakelS, N, Y; .. p 929 
RCA Elctrn. Co.penDllls'i415SDltll5th St. Harrl$ft, N. J. 
Techaical Wire Producls, Inc., 129 8IImDd, St,' Crallf1lnl:N. I. 
Whittaker CII!jL:, Gencom DiY., 80 Express St, Plainview, N. Y. 
AmphenollnlfustriaIDiY., 1830 Soul1154th Ave., Chicago, m. 
AsheviJIe.schoonmaker MiCa Co., 900 Jefferson Ave., Newport News. Va. 
Auto-Swage Products, Inc., 502 River Rd., Shelton, COnn. 
Buckbeq-MearsCo., 245 East ,6th St, St. Paul, ~inn. 
Cleveland Refractory :Metals Div." 28850 Aurora Rd., Solon, Ohio 
COleman Instruments, 42 Madison St, Maywood, m. 
'COrning Glass Wor1ls, Television Prods. Div.: COrnillR, N. Y. 
Ou.co,Ceramics Co., Box 278, Saxonburg, Pa. 
Eby Sales Co., 148.1)5 Archer Ave., Jamaica, N. Y. 
Eimac, 301 Industrial Way, San Carlos, Cal~. 
Electron Technology, Inc., 626 Schuyler Ave., Kearny, N. J. 
Electronic Parts Mig. CD., Inc., 508·10 25th St, Union City, N. J. 
Emporium Specia~ies, Inc:, 2800 East 116th St, Cleveland, Ohi~ 
Endevco, 801 S. Arroyo Pkwy., Pasadena, CalH. ' , 

- Energy Beams Inc., Microperv,,1141 ~ingwood Ave., Haskell, N. J. 
G. E. Co., lamp Metals & Camp., 21800 Tungsten Rd., Cleveland, Ohio 
Haydu Prod. CQrp. Inc., 1150 Ali Baba Ave., Opa Locka, Fla. 
Industrial Electronic Hardware Corp., 109 Prince SI., New York, N. Y. 
Johnson & Hoffman Mfg. Co., 40 Voice Rd., Carle Place, N. Y. 
King Laboratories, Inc., 127 Solar St, Syracuse, N. Y. 
Kirchbergor, M., & Co., Inc., 250 HUmphrey St, EngieWolld, N. J. 
lancaster Glass Corp., 22().226 W. Main'St., lancaster, Ohio 
Maryland lava CO., Inc., P.O. Box 527, Dept EEM, Bel Air, Md.' 
Matthey Bishop, Inc., Malvern, Pa. 
Micacraft Products, Inc., 49-51 Liberty St, Newark, N. J. 
National Electronics, Inc., Box 269, Geneva, m. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
O'Hara Metal Products CO., 540 Brannan St., San Francisco. Cal~. 
Owens-minois, Inc., P.O. Box 1035, Toledo, Ohio 
Philips Metalonics, 888 S. Columbus Ave., Mt Vernon, N. Y. 
R. I. Metpro, Inc., 139 Jefferson Blvd., Warwick, R. I., 
Richland Glass Co" Inc., Richland, N. J. 
S & S Optical Co., Inc., 7812 Stellhorn Rd .. Fl Wovne. Ind. 
Semicon Assoc, Inc., P. O. Box 832, Lexington; Ky. ' 
Staver CO., Inc., The, 41 No. Saxon Ave., Bay Shore, N. Y. 
Superior 8ectronics Co., 474 Getty Ave;, Clifton, N. J. 
Superior Tube CO., Box 191, Norristoivn, Pa. . ' 
Sylvania Electric Products, Inc" Parts Div., 12 Second Ave., Warren, Pa. 
Westinghouse 8ectric Corp., 1 Westinghouse Plaza, Bloomfield. N. J. 

TUBE PULLERS-SEE PULLERS. TUBE 

TUBE TE&TERS-SEE TESTERS. TUBE 

TUBES. BACKWARD WAVE 
International EJctrn., Mullard Electron Tubes, 316 S. Senlce Rd., , 

Runtlng\lll sta., N. Y. .. ............. : .. .. .... .. ... 'P 2908 
OKI Elctms. 01 America Inc., 500/508 S.E. 24th St, FI. Lauonlale, Fla. 

RCA Elctrn. Components, 415 South 5ttI St, Harrim, N. J. 
P 2914 

AIltronics of California, Inc., 841 'Warri~on Ave" Redwood City. Calif. 
American Radio CO., Inc., 445 Park Ave., New York, N. Y. 
Calvert Electronics"lnc., 220 East 23rd St., New York, N. Y. 
COrvair ElectroniCS, Inc., 150 Fifth Ave., New York, N. Y. 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
English Electric Valve Co., Lid., Chelmsford, EsSex, Eng. 
Hughes Aircraft Co., Electron Dynamics DiY., 3100 W. Lomita Blvd., 

Torrance, Cain. 
ITT Bectron Tube, Box \00, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co:, 8549 HiRuera St, Culver City. Cal. 
Kiystronics, Ine.,Box 534, Eatontown, N. J. 
Litton Inds., Electron Tube Div., 960 Industriai Rd., San Carlos, Cal. 
Microwave Assoc~, Inc., Northwest Ind. Park, Burlington, MaIL 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Raytheon CO., Microwave & Power Tube Div., 141 Spring St" Lexington" MaIL , 
S F 0 labs" Inc., 800 Rahway Ave., Union, N. J. ' 
Siemens America Inc., 350 Filth Ave., New York, N. Y. 
Sperry Electronic, Tube Div., Sperry Rand Corp., Gainesville, Aa. 
Thomson E1ec. Co., Inc., 50 RQckefeller Plaza, New York, N. Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Warnecke Electron Tubes, 175 W. Oakton St:, Des Plaines, 111. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 

TUBES. BALLAST 
Electronic Enterprises Inc:, 65 Seventh Ave., Newar~ N. I. ..... p 2905 
International Elctms. CDIP., I.E.C. Camp., 316 S. SaIVie, Rd., M.lvine, N. Y. 
International Elctm., Mullard Electron Tibes, 318 S. Senlea Rd., 

HantinglO. Sta., N. Y. ....................... .. .. .. P 2908 
Westingliouse Elec. CO/II., Compo & Materials, 3 Gateway C!!' .. Pittsllurgh, Pa. 
Amperite CD., Inc:, 600 Palisade Ave., Union City, N. J. 
Corvair ElectroniCS, Inc., ISO Fif1h Ave., New York, N. Y. 
Dutrex Ind. Inc., ISO flf1h Ave., New York, N. Y .. 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
JSH Electronics Co., 8549 Higuera St, Culver City, Cal. 
Lewis & Kaufman, Ltd., 'Box 337, Los Gatos, Cain. 
Mura Corporation, 355 Great Neck Rd., Great Neck. N. Y. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Thermal COntrols Inc., 75 Rutgers St., Belleville, N. J. 
Thor Becttoni.s COrp., 741 Livingston St, Elizabeth, N. J. 
Unity Electronics, 107 Trumbull St, Elizabeth, N. J. 

TUBES. BAnERY CHARGER 
Gardn CDIJI., 250 Glenwood AYe., BlOomfield, N. J. , ' 
International Elctrns. CtlIJI., I.E.C. Clmp., 316 S. Sentea Rd., Melvine, N. Y. 
illtamatlanal Eletrn. Mullird Election Tubes; 316 S. Service Rd. 

Hlntington SIa., N. Y. .. ......... , .. .. .. .. .. .. .. .. • P 2908 
Westinghouse Elee. Carp., C.lllp. & M-'mals; 3 Gateway Ctr. PittsIIlrtb. Pa. 
Calvert Eiectronics"lnc.,220 East 23ra St., New York, N, Y. 
Cetron Elctrn. COrp., 715 Hamilton St., Geneva, 111. 
Dutrex Ind. In~, 150 Fifth Ave,; New Yor~ N. Y. 
Bectro.s~nllanls labs., Inc., a~60Northwest 34th St., Miami Fla. 



English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Heinlz& Kaufman, ltd., 3650 Hayden Ave., Culver Cily, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
lewis & Kaufman, ltd., Box 337, los Gatos, Calif. 
Thor Eleclronics Corp., 741 livingslon St., Elizabelh, N. J. 
Unily Electronics, 107 Trumbull St., E1izabelh, N. J. 

TUBES. CATHODE· RAY. DATA·STORAGE 
Industrial Electronic Engineers Inc., 1720 lemona Ave., Van Nuys, Calif. 

p 1190 
International Elctm., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Rauland Div., Zenith Radio Corp., 5610 W. Jarvis Ave., Chicago, III. p 1200 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 

p 1199 
Westinghouse Elec. CorP., Compo & Materials, 3 Gateway Ctr" Pittsburlh. Pa. 

p 1208.1209 
Westinghouse Elec. Corp., Electronic Tube Div., Box 284, Elmira, N. Y. 
Whittaker Corp., Gencom Div., 80 Express St" Plainview, N. Y. 
American Radio Co., Inc., 445 Park Ave., New York, N. y. 
Amperex Elctm. Corp., Electro.(Jptical Devices Div., 

Providence Pike, Sialersville, R. I. 
Bunker·Ramo Corp., 445 Fairfield Ave., Stamford, Conn. 
Caiverl Eleclronics, Inc., 220 Easl 23rd St., New York, N. Y. 
OuMon! Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Oulrex Ind. Inc., 150 Fifth Ave" New York. N. Y. 
English Eleclric Valve Co., ltd., Chelmsford, Essex, Eng. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver Cily, Calif. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., 

1020 Oceanside Blvd., Oceanside, Cal. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
Kriss Electronics, Inc., 169 lake St., Upper Saddle River, N. J. 
litfon Inds., Electron Tub, Oiv., 960 Industrial Rd., San Carlos, Cal. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Nalional Union Elec. Corp., Elctms. Oiv., Bloomington, III. 
Stale labs, Inc., 215 Park Ave., S., New York,N. Y. 
Sylvania Electric Prods. Inc., Elctm. Tube Div., Seneca Falls, N. Y. 
Thomas Electronics, Inc., 100 Riverview Dr., Wayne, N. J. 
Warnecke Electron Tubes, 175 W. Oakton St" Des Plaines, III. 
Westinghouse Electric IntI. Co., 200 Park Ave" New York, N. Y. 

TUBES. CATHODE·RAY. INSTRUMENT USE 
General Electric Co., Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
Intemational Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St" Harrison, N. J. 
Rauland Div., Zenith Radio Corp., 5610 W. Jarvis Ave., Chicago, III. p 1200 
Raytheon Co., Ind. Components Oper., 465 Centre St., QuincY, Mass. 

p 1199 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr" Pittsburrh. Pa. 

p 1208.1209 
Westinghouse Elec. Corp., Electronic Tube Div., Box 284, Elmira, N. Y. 
Whittaker Corp., Gencom Div., 80 Express St., Plainview, N. Y. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Amperex Bctm. Corp., Electro·Optical Devices Oiv., 

Providence Pike, Slatersville, R. I. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electron~s, Inc., 150 Fifth Ave., New York, N. Y. 
DuMon! Electron Tubes, 750 Bloomfield Ave., Clifton, N. 1. 
Outrex Ind. Inc., 150 Fiflh Ave" New York, N. Y. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
General Atronics Corp., Elctm. Tube Div., 1200 E. Mermaid la., Phila., Pa. 
Gilway Co., Electronics Div., Box 584, NeWburyport, Mass. 
Glidden,Ourkee Div., 900 Union Commerce Bldg., Cleveland, Ohio 
Heinlz & Kaufman, ltd., 3650 Hayden Ave., Culver Cily, Calif. 
Hughes Aircraft Co., Vacuum Tube Prods. Oiv., Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 
JSH Electronics Co., 8549 Higuera SI" Culver Citv. Cal. 
Kentucky E1ctms., Inc., Box 511, Owensboro, Ky. 
Kriss ElectroniCS, Inc., 169 lake St., Upper Saddle River, N. J. 
lewis & Kaufman, ltd., Box 337, los Gatos, Calif. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Mura Corporation, 355 Great Neck Rd., Great Neck,N. Y. 
Nalional Union Bec. Corp., Eletms. Oiv., Bloomington, III. 
Rayonic Corp., 1934 E. Hagerl St., Philadelphia, Pa. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Stale labs, Inc., 2J5 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctm. Tube Div., Seneca Falls, N. Y. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomas Electronics, Inc., 100 Riverview Or., Wayne, N. J. 
Ultra·Courtland Mfg. Corp., 153 Pearl St., Paterson, N. J. 
Unily Electronics, 107 Trumbull St., Elizabeth, N. J. 

TUBES. CATHODE·RAY. MULTIPLE GUN 
fndustrial Electronic Engineers Inc., 7720 lemona Ave" Van Nuys, Calif. 

p 1190 
International Elctrns. Corp., I.E.C. Coinp., 316 S. Service Rd., Melville, N. Y. 
International Elctrn., Mul/ard Electron Tubes, 316 S. Service Rd., 
. Huntington Sta., N. Y. 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Philco/Ford Corp., C& Tioga Sts., Philadelphia, Pa. 
RCA Elwn. Components, 415 South 5th St., Harrison. N. J. 
Rauland Div., Zenith Radio Corp., 5610 W. Jarvis Ave., Chicago, III. p 1.200 
Raytheon Co., Ind. Components Oper., 465 Centre St, Quincy, Mass. 

p 1199 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr" Pittsburgh, Pa. 

p 1208,1209 

Westinghouse Elec. Corp., Electronic Tube Div., Box 284, Elmira, N. Y. 
Albion Optical Co. Inc., 260 N. Rte. 303, Box 463, W. Nyack, N. Y. 
Amperex Elclm. Corp., Electro·Optical Devices Div., 

Providence Pike, Slatersville, R. I. 
Calvert Eleclronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
Dutrex Ind. Inc., 150 Fifth Ave., New York. N. Y. 
OuMon! Eleclron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Ferranti E1ec., Inc., E. Belhpage Rd., Plainview, N. Y. 
General Atronics CorP., Elctrn. Tube Oiv., 1200 E. Mermaid la., Phil a., Pa. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 
ITT Residential & Industrial Conlrols, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver Cilv. Cal. 
Kriss Eleclronics, Inc., 169 lake St., Upper Saddle River, N. 1. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Rayonic Corp., 1934 E. Hagert St., Philadelphia, Pa. 
Sylvania Electric Prods. Inc., Elclm. Tube Oiv., Seneca Falls, N. Y. 
Telelunken Sales Corp.,South St., Garden City, N. Y. 
Warnecke Electron Tubes, 175 W. Oaklon St., Des Plaines, III. 

TUBES. CATHODE·RAY. PROJECTION 
General Electric Co., Elctm. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2906 
Industrial Electronic Engineers fnc., 7720 Lemona AYe., Van Nuys, Calif. 

p 1190 
International Elclrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elctm., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RCA Elclrn. Components, 415 South 5th St" Harrison, H. J. 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 

p 1199 
Westinghouse Elec. Corp" Camp. & Malerials. 3 Gatewav Ctr., Pittsburgh. Pa. 

p 1208.1209 
Westinghouse Elec. Corp., Electronic Tube Div., Box 284, Elmira. N. Y. 
Whittaker Corp., Concom Div., 80 Express St" Plainview, N. Y. 
Albion Optical Co. Inc., 260 N. Rte. 303, Box 463, W. Nyack, N. Y. 
Amperex Elctm. Corp., Electro·Optical Devices Oiv., 

Providence Pike, Slatersville, R. I. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics. Inc" 150 Fifth Ave" New York, N. Y. 
DuMon! Electron Tubes, 750 Bloomfield Ave., Clilton, N. J. 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
English Electric Valve Co., Ltd., Chelmsford, Essex, Eng. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave" Clifton, N. J. 
General Atronics Corp., [Ictrn. Tube Oiv., 1200 E. Mermaid la., Phila., Pa. 
Hughes Aircralt Co., Vacuum Tube Prods. Div., Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 
ITT Residenlial & Industrial Conlrols, 801 Allen Ave., Glendale, Calif. 
Kriss Eleclronics, Inc., 169 lake St., Upper Saddle River, N. 1. 
litton Inds., Electron Tube Div., 960 Induslrial Rd" San Carlos, Cal. 
Sylvania Electric Prods. Inc., Elctm. Tube Oiv., Seneca Falls, N. Y. 
Thomas Electronics, Inc., 100 Riverview Dr., Wayne, N. 1. 

TUBES. CATHODE.RAY. SCAN CONVERSION 
Rauland DiY., Zenith Radio Corp., 5610 W. Jarvis Ave., Chicago, III. P 1201 
Raytheon Co., Ind. Components Oper., 465 Centre st., Quincy, Mass. 

p 1199 
Westinghouse Elec. CorP., Camp. & Materials, 3 Gatewav Ctr" Pittsburgh. Pa. 

p 1209 

T",BES. CATHODE·RAY. SHAPED·BEAM 
Industrial Electronic Engineers Inc., 1720 lemona Ave., Van Nuys, Calif. 

p 1190 
International Elctrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, H. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. 
Philco/Fard Corp., C & Tioga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St" Harrison, N. J. 
Raytheon Co., Ind. Components Dper., 465 Centre St., Quincy, Mass. 

p 1199 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gatewav Ctr" Pittsburgh. Pa. 

p 1208.1209 
Albion Optical Co. Inc., 260 N. Rte. 303, Box 463, W. Nyack, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
DuMon! [Ieclron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Dutrex Ind. Inc., 150 Fifth Ave., New York. N. Y. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
General Atronics Corp., Elctm. Tube Oiv., 1200 E. Mermaid la., Phila., Pa. 
Heintz & Kaufman, lId., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircraft Co., Vacuum Tube Prods. Oiv., Storage Tubes, 

2020 Oceanside Blvd., Oceanside, Calif. 
Kriss Electronics, Inc., 169 Lake St, Upper Saddle River, N. J. 
litton Inds., Eleclron Tube Div., 960 Industrial Rd" San Carlos, Cal. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
Sylvania Electric Prods. Inc., Elctm. Tube Oiv., Seneca Falls, N. Y. 
Warnecke Electron Tubes, 175 W. Oakton SI" Des Plaines. III. 

TUBES. CATHODE·RAY. STUDIO OR THEATRE 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Eletm., Munard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. 
RCA Elctrn. Components, 415 South 5th St" Harrison, N. J. 
Raytheon Co., Ind. Components Dper., 465 Centre St., Quincy, Mass. 

p 1199 
Westinghouse Elec. Corp., Camp. & Materials, 3 Galeway Ctr., Pittsburgh. Pa. 

p 1208,1209 
Westinghouse Elec. Corp" Electronic Tube Div" Box 284, Elmira, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Outrex Ind. Inc., 150 Fifth Ave., New York. N. Y. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Kriss Eleclronics, Inc., 169 lake St., Upper Saddle River, N. J. 
State labs, Inc" 215 Park Ave., S., New York, N. Y. 
Svlvania Electric Prods. Inc., Bctrn. Tube Oiv., Seneca Falls, N. Y. 

TUBES. DIODES. TEMPERATURE LIMITED 

TUBES. CATHODE RAY. TV PICTURE & 
COLOR 

Amper" Elctm. Corp., 230 Duffy Ave., Hicksville, N. Y. •.. p 2902-2904 
General Electric Co., Elctm. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 
International Elctms. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elctm., Munard Electron Tubes, 316 S. Senlce Rd., 

Huntington Sta., N. Y. 
Nippon EI.c. New York Inc., 20D Park Ave., New York, N. Y. 
Philco/Ford Corp., C & Tioga Sts., Philadelphia, Pa. 
RCA Elctrn. Components, 415 South 5th St, Harrison, N. J. 
Rauland Div., Zenith Radio Corp., 5610 W. iarvis Ave., Chicago, III. P 1200 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr" Pittsburlh, Pa. 

p 1208,1209 
Westinghouse Elec. Corp., Electronic Tube Div., Box 284, Elmira, N. Y. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Oiv., 

Providence Pike, Slatersville, R. I. 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
Federal Tool Engrg. Co., Inc., 1384 Pomplon Ave., Cedar Grove, N. J. 
Kriss Electronics, Inc., 169 lake St., Upper Saddle River, N. J. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Rayonic Corp., 1934 E. Hagert St., Philadelphia, Pa. 
Sampson Eleclronic Products Div., 2244 is. Weslern Ave., Chicago, III. 
Sylvania Electric Prods. Inc., Eletm. Tube Oiv., Seneca Falls, N. Y. 
Thomas Electronics, Inc., 100 Riverview Dr., Wayne, N. J. 
Ultra·Courtland Mfg. Corp., 153 Pearl St., Paterson, N. 1. 

TUBES. CERAMIC (ELECTRON) 
Amper" Elctm. Corp., 230 Duffy Ave., Hicksville, N. Y. . .. P 2902-2904 
General Electric Co., Elctm. Camp. Salas Oper., 1 River Rd., Schenectady, N. Y. 

p 2906 
General Elec. Co., Lamp Glass Dept., 24400 Highland Rd., Richmond Hgts., Ohio 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elctm., Mullard Electron Tubes, 316 S. Service Rd., 

HuntinglonSta.,N.Y .............................. p2908 
MachleU laboratories Inc., 1063 Hope St., Stamford, Conn. ... P 2912 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
RCA Elctm. Components, 415 South 5th St., Harrison, N. J. 
Raytheon Co., Ind. Components Dper., 465 Centre St., Quincy, Mass. 
Torr laboratories, Inc., 2228 Cotner Ave., Los Angeles, Calif. 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt. PleasantAve., Uvingston, N. J. 

P 2915 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr., PiHsburlh, Pa. 
Westinghouse Elec. Corp., Electronic Tube Div., Box 284, Elmira, N. Y. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Calvert ElectroniCS, Inc., 220 East 23rd St., New York, N. Y. 
Du·Co Ceramics Co., Box 278, Saxonburg, Pa. 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Conlrols, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Melcom, Inc., 76 lafayette St., Salem, Mass. 
Microwave Elctm., 3165 Porter Or., Palo Alto, Cal. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave., New York, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Taiyo Elctm. Corp., 5·1 Togoshi 6·Chome, Shinagawa·ku, Tokyo, Jap. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Eleclronics Corp., 741 livingston St., Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif. 

TUBES. COUNTING 
Amper" Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y. . . . P 2902-2904 
Burroughs Corp., Elctrn. Camp. Div., Box 1226, Plainfield, N. J. P 1182 
Integrated Circuit Elctms., Inc., 231 Riverview Ave., Newton, Mass. 
International Elctms. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elctm., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. .. ................. "....... P 2908 
Nippon Elec. New York Inc., 200 Park Ave., New York, N. Y. 
Pinliles Inc., 1215 Bloomfield Ave., Fairfield, N. J. 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 
Victoreen Instr. Div., 10101 Woodland Ave., Cleveland, Ohio 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr" Pittsburlh, Pa. 

P 1208 
Amperex Elctm. Corp., Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R. I. 
Baird·Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair ElectroniCS, Inc., 150 Fifth Ave., New York, N. Y. 
Outrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
Integrated Circuit Elclm. Inc., Box 647, Waltham, Mass. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Okaya Electric Inds. Co., ltd., 3·8·1 Chome, Shibuya, Shibuya·ku, Tokyo, Jap. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., E1ctm. Tube Div., Seneca Falls, N. Y. 
Thor Eleclronics Corp., 741 livingston St., Elizabeth, N. J. 

TUBES. DIODE. TEMPERATURE LIMITED 
General Electric Co., Elctm. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2906 
Signalite, Inc., 1933 Heck Ave., Neptque, N. J. 
Wagner Electric Corp., Tung·Sol Div., 630 W. Mt. Pleasant Ave., 1iviolston, N. J. 

P 2915 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr., Pittsburgfl, Pa. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
rruMon! Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Outrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
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. TUBES. DIOD,ES (Cont'dl 

Eimac, 301 Industrial Way, San Carlos, Calil. 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircraft Co., Research labs., 3011 Malibu .Canyon Rd., Malibu, Cal. 
Syl.ania Electric Prods. Inc., Elctrn. Tube Di •. , Seneca Falls, N. Yo' 
Thermosenlnc., 375 Fairfield Ave., Stamford, Conn. 

TUBES. ELECTROMETER ' 
International Elctrns. Corp., I.LC. Comp., 316 S. Service. Rd., MeMne, N. Y. 
International Elctrn., MoDard Electron Tubes, 31& S. Service Rd., 

HunUngton Sta., I. Y. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. p 2908 
Rallheon Co., Ind. Components Oper., 465 CeDtn St., Quincy, Mass. 
Victoreeo lnstr. DIY. 10101 Woodland m., Cleveland, Ohio 
Westinghouse Elec. CorP., Compo & Malarials, 3 Gateway Ctr., Pittsburlh, Pa. 
Corvair Electron~s, Inc., 150 Filth Ave., New Yor~ N. Y. 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N; Y. 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calil. 
Mulla!d, Inc., 100 finn Ct., Fanningdale, N. Y. 
Telefunken Sales Corp., South St, Garden City, N. Y. 
Thor Electronics Corp., 741 livingston St, Elizabeth, N. J. 

TUBES. ELECTRON MULTIPLIER 
Amperex E!elm. COf\I., 230 Duffy Ave., Hicknille, H. Y. . .• P 2902-2904 
International Elclms. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 
International Elctrn., Mullard Electron Tubts, 316 S. Service Rd., 

Hantlngtan Ste., N. Y. . ...................... : .. . .. P 290.8 
Nippon Elec. New York Inc., 200 Park Ave., New York, H. Y. 
RCA Elelm. Components, 415 South 5111 St., Hurison, N. I. 
Wainer Electric Corp., Tung·Sol 01'1., &30 W. Mt Pleasant Ave., Livingston, H.I. 

P 2915 
WesUnghouse Elee. Corp., Camp, & Materials, 3 Gateway Ctr., Piltsbulfh, Pa. 
Whittaker Corp., Glncom OIv., 80 Express SI., Plainview, N. Y. 
Corvair Electron~s, Inc., 150 Fifth Ave., New York, N. Y. 
DuMan! Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Dutrex Ind. Inc, 150 Frtth Ave., New York, N. Y. 
EMR Div., Box <23, Princeton, N. J. 
EMR Photoelectric, EMR Div., Box 44, Princeton, N. J. 
Fairchild DuMont Electron Tubts, 750 Bloomfield Ave., Clifton, N. J. 
Hamamatsu TV Co. Ltd., 1126-Chino-cho" Hamamatsu City, 

Shizuoka Pref., Japan 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City. Cal. 
Johnston labs., Inc., 3 Industry la., Cockeysville, Md. 
Mullard, Inc., 100 Finn Ct., Farmingdal.e, N. Y. 
Russelllnds;, Inc., 96 Stetion Plaza, Lynbrook, N. Y. 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Thor Electronics Corp.,741 Livingston St., Elhabeth, N. J. 

'TUBES. FLASH 
Illumination Inds. Inc., 610 Yaqueros, Sunnyvale, Cain. ....... P 1795 
International ElctrnL Corp., I.E.C. Camp., 316 S. Service Rd., Melville, I. Y. 
International Elctrn., Multenl Electron Tubes, 31B S. Service Rd., 

HuntingtonSta., H. Y. ............................. P 290B 
Signallte, Inc.; 1933 Heck Ave., Neptune, H. I. 
Tarr Lamtories, Inc. 2228 Comer Aft., Los Angeles,.CaIH. 
Westinghouse' Elec. Corp., Compo & Materials, 3 Gateway Ctr., Pittsbulfh; Pa. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Cetron Elctm. Corp., 715 Hamilton St., Geneva, III. 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG & G, Inc., Elctm. Prods. Div., 160 Brookline Ave., Boston, Mass. 
English Electric Valve Co., Ltd., Chelm.sford, Essex, Eng. 
Ferranti Elec., Inc., E. Bethpage Rd., Plainview, N. Y. 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Residential & Industrial Control~ 801 Allen Ave., Glendale, Calif. 
Kemlite labs., Inc., 1819 W. Grand Ave., Chicago, III. 
Korad Dept, Elctms. Div., 2520 CoIQrado Ave., Santa Monica, Calif. 
Metcom, Inc., 76 Wayelte St, Salem, Mass. 
Mura Corporation, 355 Great Neck Rd., Great Neck, N. Y. 
PEK, Inc., 825 E. Evelyn Ave., Sunnyvale, Calif. 
Thor Electronics Corp., 741 Livjngston St., Elhabeth, N. J. 
Xenon Corp., 39 C.ommercial St., Medford, Mass. 

TUBES. FORWARD WAVE 
InternaUenai EI~. Corp., I.E.C. Call'., 316 S. Service Rd., Me1Vl11e, I. Y. 
International Elctrn., MuRani Electron Tabes, 316 S. Service Rd., 

Huntington Ste., N. Y. . .. :. , : .. .. .. .. .. .. .. .. .. .. .. P 2908 
RCA Eletrn. COllpanents, 415 South 5th St., Harr~on, H. I. 
A1ltronics of CalHomia, Inc., 841 Warrington Ave., Redwood City, Calif. 

. American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Dutrox Ind. Inc., 150 Fifth Ave., New York, N. Y •. 
English Electric Valve Co., Ltd., Chelmsford, Essex, Eng. 
Hughes Aircraft Co., Electron Dynamics Div., 3100 W. Lomita Blvd., 

Torrance, Cain. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Microwave Elctrn., 3165 Porter Dr., Palo Alto, Cal. 
Mullard, Inc., lOO",inn Ct., Fannlngdale, N. Y. 
Raytheon Co., MicrOWave'& Power Tube Div., 141 Spring St., Lexington, Mass. 
S F 0 Labs., Inc., 800 Rahway Ave., Union, N. J. 
Siemens America Inc., 350 Fifth Ave., New York, H. Y. 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 

, Thor Electronics Corp., 741 livingston St., .Elizabeth, N. J. 
Varian Assocs.,611 Hansen Way, Palo Alto, ~alif. 
Warnecke Electron Tubes, 175 W. Oakton St, Des Plaines, III. 

TUBES. GAMMA RAY i 
Amper" Elctrn. Corp., 230 Dlifly Ave., Hicknille, H. Y.... P 2902-2904 
Inter.national Elctll)L Corp., LE.C. Comp.,' 316 S. Service Rd., Melville, H. Y. 
International Elctr~; Mullard Electron Tubes, 31B S. Service Rd., . 

TO~u~:::J:'I~~2zz8;CDt~~i A~~"L~i·ARie~s:c~it: .. · P,2908 , 
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Westlaghouse EI.e. Corp., Compo & Materials, 3 GatewayClr .. Plttsbulfh, Pa. 
Dutrex Ind. Inc., 150 Filth Ave., New York, N. Y. ' 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Uhio 
Mullard, Inc., 100 finn Ct, Farmingdale, N. Y. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. J. . 
Nuclear Development lab., Inc., Box 7034, Kansas City, Mo. 

. Nuclear Equipment Chemical Corp., 165 Marine St, Fanningdaie, N. Y. 

. Nuclear Research Corp., Street Rd. & 2nd St. Pike, Southampton, Pa. 
Nuclear Supplies, Bo~ 312, Encino, Calil. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
Wood, N. Counter lab, Inc., 1525 East 53rd St., Chicago, III. 

TUBES. GAS . . 
AlDperex Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y. . . . p. 2902-2904 
Billoughs COf\I., Elctrn. Compo DiY., Box 1226; Plainfield, N. I. 
General Electric Co., £letrn. Compo Sales Oper., i River Rd. Schenectady, H. Y. 

. P 2906 
Intlgrated Circuft ElctrnL, Ine., 231 Riverview Ave., Newlon, Mass. . 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service R_., Melville, It. Y. 
Internationat Elctrn., Mullard Electran Tubes, 316 S. Service Rd., 

Huntington Ste., N. Y. .. .. .. .. .. .. .. .. .. .. . .. ... ... P 2908 
RCA Eletrn. Complnents, 415 Soulfl 5IfI St, Harrison, N. I. 
Raytheon Co., Ind. Components Oper., 465 Centre St, Quincy, Mass. 
Sig.allte, IRe., 1933~ck Ave., Neptune, H. I. ....... p 1804.1805 
Torr laboratorie~ Inc., 2228 Cotner Ave., Los AlIl!eles, Cain. 
Westinghouse Elec. Corp., Camp. & Materiab, 3 Gateway Ctr., Pittsbun!h, Pa. 
Black Light Corp., 5114 Walnut Grove Ave., San Gabriel, Calif. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Cetron Elctrn. Corp., 715 Hamilton St., Geneva, III .. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
Dutrox Ind. Inc., 150 Fifth Ave., New York. N. Y. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electrons Co., 127 SusSex Ave., Newark, N. J. 
English Electric Valve Co., Ltd., Chelmsford; Essex, En~ 
Harshaw Chemical Co., 1945 ~ 97th St., Cleveland, Ohio 
Heinl! & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Integrated Circuij Efctm. Inc., Box 647, Waltham, Mass. 
JSH Electronics·Co., 8549 Higuera St., Culver City. Cal. 
Kemlite labs., Inc., 1819 W. Grand Ave., Chicago, III. 
Lewis & Kaufman, Ltd., Box 337, Los Gatos, Calif. 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Mullard, Inc; 100 finn Ct., Farmingdale, N. Y. 
National Union Elec. Corp., Ectrns. Div., Bloomington, III. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Sylvania Electric Prods. Inc., Elctm. Tube Oiv., Seneca Falls, N. Y. 
Sylvania. Lightidg Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
Unity ElectroniCS, 107 Trumbull St., Elizabeth, .N. J. 
Varian Assocs., 6ll Hansen Way, Palo Alto, Calif. 
Xenon Corp., 39 Commercial St, Medford, Mass. 

TUBES. GEIGER·MUELLER 
AlDperex Elctrn. COf\I., 230 Duffy Ave., Hicksville, N. Y.... P 2902-2904 
International Elctrnt Corp., I.E.C. Camp., 316 S. Service Rd., MeitBle, H. Y. 
International Elctrn., Mullard Electron Tubes, 31B S. Service Rd., 

Huntinglln Sta., H. Y. ...... .. .. .. .. . .. .. .. .. .. .. .. P 2908 
Raytheon Ca., lad. Components Oper., 465 Centre St, Quiner, Mass. 
Yictoreen Instr. Diy., 10101 Woodland Ave., Cleveland, Ohio 
Westinghouse EIIc. Corp., Compo & Materials, 3 Gateway Ctr., Pillsbulfh, Pa. 
. Wllittaker Corp., Gencom ·Div., 80 Express St, Plainview, N. Y. 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Baird-Atomic, Inc., 33 University Rd., Cambridge, Mass. 
Dutrex Ind. Inc., 150 Fifth ·Ave., New York, N. Y. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Heintz & Kaufman,ltd., 3650 Hayden Ave., Culver City, Calif. 
Kahl Scientific Instr. Corp., P. U. Box 1166, EI Cajon, Calif. 
Mullard, Inc., 100 finn Ct, Farmingdale, H. Y. 
Nuclear Corp. of America, 2 Richwood PI., Denville, N. I. 
Nuclear Development lab., Inc., Box 7034, Kansas City, Mo. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Research Corp., Street Rd. & 2nd St Pike, Southampton, Pa. 
Nuclear Supplies, Box 312, Encino, Calif. 
Siemens America In~, 350 Fifth Ave., New York, N. Y. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thor Electronics Corp., 741 Livingston St, Elizabeth, N. J. 
Wood, N. Counter lab, Inc., 1525 East 53rd St., Chicago, III. 

TUBES. GLOW OR DISCHARGE-SEE TUBES. 
GAS 

TUBES. HOLLOW CATHODE. 
.SPEmOSCOPlC . 

Westinghouse Eiec. COf\I" Camp. & Materials, 3 Gateway Clr., PitlsbUl'(h, Pa. 
Westinghouse Elec. Corp., Electllnic Tube DiY., Box 284, Elmira, H. Y, 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
Hamamatsu TV Co. Ltd., 1126-Chino-cho,;Hamamatsu City, 

Shizuoka Pref., Japan . 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

TUBES. IGNITRON 
AlDplrex Elctrn. Corp., 230 Dully Ave., HicksviUe, N. Y. . . . P 2902-2904 
General Electric Co. Elctrn. Camp. Sales Oper., 1 River Rd., Schenectady, H. Y. 

. P 2906 
International ElctrnL Corp., I.E.C. Comp., 316 S. Service Rd. Melville, I. Y. 
International Elctrn., Mullanl Electron TUbes, 31& S. Service Rd., 

Huntington Ste., H. Y... .......... ; . '. .. . .. .. .. . .... P 2908 
RCA Elctrn. Campanelli, 415 Soulll 5IfI St, Harrison, 1.'1. 
Westinghouse Elee. CDrp., Compo & Materials, 3 Gateway Clr. Pittsb,lfh, Pa. 
Westinghouse Elee. Corp:, Electronic lube Div., Box 284, Elniiia, N. Y. 

Calvert ElectroniCS, Inc., 220 East 23rd· St, New York, N: Y, 
. Corvair Electron~s, Inc., 150 Fifth Ave., New York, N. Y. 

Dutrox Ind. Inc., 150Fifth Ave., New York, N. Y. 
English Electric Valve Co., Ltd., Chelmsford, 'Essex, Eng. 
Heintz & Kaufinan, Ltd., 3650 Hayden Ave:, Culver City, .Calif. 
JSH Electronics Co., 8549 HiJ!U;ra St., Culver City. Cal. 

P 2917 

National Electronics; loc., Box 269, Geneva, III . 
Slate Labs, Inc" 215 Park Ave., 5., N~w York, N. Y. 
Thor Electronics Corp., 741 LivingstonSt., Elizabeth, N. J. 
Varian Assocs., 611 Hinsen Way, Palo Alto; Cal.i!. 

TUBES. IMAGE CONVERTER 
International Elctrns. Corp., I.Lt. Com,., 316 S. Serviee Rd.,. Melville, N. Y. 
International Elctrn., Mullard Electron Tabes, 318 S. Service Rd., 

Huntingtan Sta., I. Y. • ................. : .. ~ .. ..... p.2908 
Macbletl laboratories Inc., 1063 Hope St, Stamfonl, Conn. 
Hippon !lee. Hew York Inc., 200. Park Ave., Hew York, N. Y. 
RCA Elelm. CORlponents, 415 Soulh 5thSt, Harrison, H.I. ... 
Raula~d D~., Zenith Radio Corp., 5610 W. lams AYe., Chicago, IlL P 120 I 
Varo, Inc., Electron Devices DiY., 2203 Walnut St., Garland, Tex. P 2918 
Westinghouse Elec. Corp., Compo & Materials, 3 Gateway Ctr •• Pillsburn, Pa. 

P 1209 
Westinghouse Elee. Clrp., Electronic Tube DiY" Box 264, Elmira, H. Y. 
Wbittaker Corp., Gencom Div" 80 Express St, Plainviaw, H. Y. 
Abtronics, Inc., Box 712, Livermore, Calif. . 
Amparex ElctrrL Corp., Electro'DIltical Devices Div., 

Providence Pike, Slatersville, R. I. 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave" New York, N. Y. 
DuMan! Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Dutrox Ind. Inc., 150 Filth Ave., New York, N. Y. 
EMR Oiv., Box 223, Princeton, N. J. 
EMR Photoelectric, EMR Div., Box 44, Princeton, N. J. 
Electro-Optical Systems, A Xerox Co., Pmdena, Cain. 
English Electric Valve Co., Ltd., Chelmsford, Essex, Eng. 
Enthone, Inc., Box 1900, New Haven, Conn. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Hamamat" TV Co. Ltd., 1126-Chino·cho" Hamamatsu City, 

Shizuoka Prel., Japan 
Heintz & Kaufman; Ltd" 3650 Hayden Ave., Culver City, calif. 
ITT Electron Tube, ·Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
State Labs, Inc., 215 Park Ave., 5., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctrn. Tube· Div., Seneca Falls, N. Y. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Varo General, Garlandilank Bldg" Ga~and, Tex, 
Varo, Inc., Electron Devices Oiv., 2203 Walnut St.,. Garland, Tex. 
Warnecke Electron Tubes, 175 W. Oakton St, Des Plaines, III. 

TUBES~ -INDICATOR 
Amperex Efctrn.Corp., 230 Duffy'Ave., Hicksville, H. Y.... P 2902-2904 
Bull1lughs Corp., Ei.ctrn. Camp. ~iY., Box 1226, Plainfield, N. 1 P 1180 
Intelllated Circuit Elctrns., Inc., 237 Riverviaw Ave .. Newton, Mass. 

. P 1193. 
International. Elctrns. Corp., I.E.c. Comp., 316 S. Service Rd., Melville, N. Y. 
International Elctrn., Mullard Electron Tubes, 31B S. Service Rd., 

HuntingtGn Ste., N. Y. .. .................... :.. .. .. p 290B 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
Pidlites Inc., 1215 Bloemfield Ave., Fairfield, H: I. 
RCA Elclm. Components; 415 South 5th St, Harrison, N. I. 
RaytHon Co., Ind. Components Oper., 465 CeDtn St, Quincy, Mass. 

P 1199 
Signallte, Inc., 1933 Heck Ave., Neptune, H. I. 
Transis\w Electrenics Corp., Box 6191, Minneapolis, Minn. ..•. P 806 

, Wagner Electric Corp., Tung·Sol Div., 63D W. Mt Pleasaat Ave .. Livingston, H.I • 
,. P 2915 

Westing~luse Elee. Corp., Camp. & Materials, 3 GatewIV Ctr" Pittsburgh. Pa. 
Amperex Elclm. Corp., Semicll!lductor & MicrOcircuits Div., 

Providence Pike, Slatersville, R. r. 
Calvert Electronics, Inc., 220 East 23rd St.,New York, N. Y. 
Outrex Ind. Inc., 150 Filth Ave., New York, N. Y. 
Heintz & Kaufman, Ltd., 3650 H!yden Ave., Culver City, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Integrated Cir~uit Elctrn. Inc., Box 647, Waltham, Mass. ' 
Mullard, Inc., 100 finn Ct., Fanningdale, N. Y. 
Mura Corporation, 355 Great Neck Rd .• Great Neck, H. Y. 
Dkaya Electric Inds. Co., ltd., 3-8-1 Chome, Shibuya, Shibuya·ku, Tokyo, Jap. 
Siemens America Inc., 350 Fifth Ave., New York, N·. Y. 
State labs, Inc., 215 Park Ave., 5., New York, N. Y. . 
Sylvania Electric Prods. Inc., Elctm. Tube Div., Seneca Falls, N. Y. 
Thomas Electronic~ Inc., 100 Riverview Dr., Wayne, N. J. 

TUBES. INDUSTRIAL POWER 
AIIIperex Elctrn. Corp., 230 Duffy Ave., HicksvHle, N. Y. . .. P 2902-2904 
Electronic Enterprises Inc., 65 Seventl1 Ave., Newark, N. I. .'... P 2905 
General Electric Co., Elt:trn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2906 
International Elctrns. Corp., I.E.C.Camp., 316 S. Service Rd., Melville, H. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., ' 

Huntingtan Sta., N. y, ... ".. .. .. .. .. .. .. .. .. .. .. .. P 2908 
Machlett Laboratories Inc., 10G3Hope St, Stelllfonl, Conn. ... P 2912 
Hippon Elee. Hew York Inc., 200 Park Ave., Hew York, N. Y. 
RCA Elctrn. Components, 415 South 5IfI St, Harrison; N. I. 
Raytnou Co., Ind. Components Oper., 465 Centre St .. Qulner, Mass. 
Torr laboratories, Inc., 2228 Comer Ave., las AIPles, CaIn. 
Wagner Electric Corp., Tung·Sol Div., 630 W. MI. Pleasant Ave., Livingston, H.I. 

. . , P 2915 
Westinghouse Elee. Corp. Camp. Uaterials, 3 Gateway Ctr., Plttsbulfh, Pa. 
Westinghouse Elet. Cor •. , Electr.onic Tube DIv.; BOI 264, Elmira .. N. Y. 

American Radio C.o., Inc., 445 Park Ave., .New York, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Cetron Elctrn. Corp., 715 Hamilton St., Geneva, III. 
Corvair Electronics, Inc .. 150 Fifth Ave .. NewYor~ N. Y. 
DuMont Electron Tubes, 750 Bloomfield Ave .. Clifton, N. J. 
Dutrex Ind. Inc., 150 Fifth Ave .. New York. N. Y. . 

. EilT\8c,·301 Jndustrial Way, San Carlos, Calif • 
EIOctrons Co., il7 sussex Ave., Newark, H. J. . 
English Electric Valve· Co., Ltd., Chelmsford, Essex, En~ 

. General. Electronics, Inc.,112 Spring St, Newark, N. J. 
Heinl! & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 

" P 2916 



ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Conlrols, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
National Electronics, Inc., Box 269, Geneva, III. 
Russelllnds., Inc., 96 Station Plaza, lynbrook, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Thomson Elee. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
United Elecrns. Co., 42 Spring St., Newark, N. 1. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

TUBES. INFRARED 
General Electric Co., Elctrn. Compo Sales Oper., 1 River Rd., Schenectady, N. Y. 

p 2906 
International Elctrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. .... .. .. .. .. .. .. .. .. .. .. .. .. p 2908 
RCA Elctrn. Components, 415 South 5111 St., Harrison, N. J. 
Varo, fnc., Electron Devices DiY., 2203 Walnut St., Garland, Tex. P 2918 
Westinghouse Elee. Corp., Camp. & Materials, 3 Gateway Ctr., Pittsburgh, Pa. 
Westinghouse Elec. Corp., Electronic Tube DiY., Box 284, Elmira, N. Y. 
Whittaker Corp., Gencom DiY., 80 Express St .. Plainview, N. Y. 
Abtronics, Inc., Box 712, livermore, Calif. 
Amperex Elctrn. Corp., Electro·Optical Devices Div., 

Providence Pike, Slatersville, R. I. 
Cetron Elctrn. Corp., 715 Hamilton St., Geneva, III. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 

DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. 1. 
Outrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
EMR PhotoelectriC, EMR Div., Box 44, Princeton, N. J. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 

Essex Mfg. Co., Inc., 8213 Gravo~, St. louis, Mo. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. 1. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
Hi-Shear Corp., 2600 Skypark Or., Torrance, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 

ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Merco Prods. Co., Inc., 1298 Bethel Or., Eugene, Ore. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 

Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Sylvania Electric Prods. Inc .. Elctrn. Tube Div., Seneca Falls, N. Y. 
Sylvania lighting Prods., Sylvania Electric Prods., Inc., Danvers, Mass. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. 1. 
Varo, Inc., Electron Devices Div., 2203 Walnut St., Garland, Tex. 

TUBES, IONIZATION 
Amperex Elctrn. Corp., 230 Duffy Ave., HickSVille, N. Y. . .. P 2902-2904 
International Eletrns. Corp., I.E.C. Comp., 316 S. Service Rd., Melville, N. Y. 
International Eletrn., Mullard Electron T.bes, 316 S. Service Rd., 

Huntington Sta., N. Y. ........ .. .. .. .. . .. . .. .. .. .. . P 2908 
Raytheon Co., Ind. Components oper., 465 Centre St., Quincy, Mass. 
Torr laboratories, Inc., 2228 Cotner Ave., los Angeles, Calif. 
Westinghouse Elee. Corp., Camp. & Materials, 3 Gateway Ctr., Pillsburlh, Pa. 

P 1208 
Westinghouse Elec. Corp., Eleetronic Tube DiY., Box 284, Elmira, N. Y. 

P 2917 
Aremco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Bendix Corp., Vacuum Div., 1775 Mt. Read Blvd., Rochester, N. Y. 
Cooke Vacuum Prods., Inc., 13 Merrill St., S. Norwalk, Conn. 
DuMont Electron Tubes, 750 Bloomfield Ave.,Clifton, N. J. 
Dutrex Ind. Inc., 150 Fifth Ave .. New York, N. Y. 
Electron Technology, Inc., 626 Schuyler Ave., Kearny, N. 1. 
General Electric Co., Analytical Measurement Business Sec .. 25 Federal St .. 

W.lynn, Mass. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
Japan Vacuum Engrg. Co. ltd., I, I·Chome, Kyobashi, Chuo-Ku, Tokvo, Jap. 
Hughes Aircraft Co., Research labs., 3011 Malibu Canyon Rd., Malibu, Cal. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calif. 
Sylvania Electric Prods. Inc., Hctm. Tube Div., Seneca Falls, N_ Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 

TUBES. KLYSTRON 
Amper" Elctm. Corp., 230 Duffy Ave., HickSYille, N. Y. _'.. P 2902-2904 
General Eleetrie Co., Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2906 
International Eletrns. Corp., I.E.C. Comp., 316 S. Service Rd., MelVille, N. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. ..... . . . . . P 2908 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 

P 2914 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. I. 
Westinghouse Elee. Corp., Camp. & Materials, 3 Gateway Ctr .. Pittsburlh, Pa. 
Whittaker Corp., Gencom Diy., 80 Express St., Plainview, N. Y. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Beam Tube Corp., 11 Beach St., Milford, Mass. 
Calvert ElectroniCS, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
Outrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircraft Co., Electron DYnamics Oiv., 3100 W. lomita Blvd., 

Torrance, Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co" 8549 Higuera St., Culver City, Cal. 
Klystronics, Inc., Box 534, Eatontown, N. 1. 
Kriss Electronics, Inc., 169 lake St., Upper Saddle River, N. 1. 
lewis & Kaufman, ltd., Box 337, los Gatos, Calif. 
lillon Inds., Eleetron Tube Div., 96p Industrial Rd., San Carlos, Cal, 
Metcom, Inc., 76 Lafayette St., Salem, Mass. 
Microwave ASSOGs" Inc., Northwest Ind. Park, Burlington, Mass. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., long Island City, N. Y. 

Raytheon Co., Microwave & Power Tube Oiv., 141 Spring St., lexington, Mass. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elee. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. 1. 
Unity ElectroniCS, 107 Trumbull St., Elizabeth, N. 1. 
Varian Assocs., 61! Hansen Way, Palo Alto, Calif. 

TUBES. LASER 
International Eletrns. Corp., I.E.C. Camp., 316 S. Service Rd., MelVille, N. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. P 2908 
Nippon EI.e. New York Inc., 200 Park Ave., New York, N. Y. 
RCA Eletrn. Components, 415 South 5th St., Harrison, N. I. 
Torr laboratories, Inc., 2228 Cotner Ave., los Angeles, Calif. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Coleman Instruments, 42 Madison St., Maywood, III. 
Outrex Ind. Inc., 150 Fifth Ave., New York. N. Y. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
Edwin Inds. Corp., 11933 Tech Rd., Silver Spring, Md. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electro Optics Assocs., 974 Commercial Ave., Palo Alto, Calif. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Hughes Aircraft Co., Electron Dynamics Div., 3100 W.lomita Blvd .. 

Torrance, Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Jodon Engineering' Assocs., 145 Enterprise Or., Ann Arbor, Mich. 
Kemlite labs., Inc., 1819 W. Grand Ave., Chicago, III. 
Optics Technology, Inc., 901 Calif. Ave., Palo Alto, Calif. 
Raytheon Co., Microwave & Power Tube Oiv., 141 Spring St., lexington, Mass. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 
University laboratories, Inc., 733 A!lston Way, Berkeley, Calif. 
Xenon Corp., 39 Commercial St., Medford, Mass. 

TUBES. MAGNETRON 
Amperex Elctrn. Corp., 236 Duffy Ave., Hicksville, N. Y .. _. P 2902-2904 
General Electric Co., Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2906 
Internation.1 Eletrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elelrn., Mullard Eleetron Tubes, 316 S. S.rvice Rd., 

Huntington Sta., N. Y. ..... "..................... P 2908 
Nippon Elee. New York Inc., 200 Park AYe., New York, N. Y. 
OKI Eletrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 

P 2914 
RCA Elelrn. Components, 415 South 5th St., Harrison, N. I. 
Whittaker Corp., Gencom DiY., 80 Express St., Plainview, N. Y. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair ElectroniCS, Inc., 150 Fifth Ave., New York, N. Y. 
Dutrex Ind. Inc., 150 Fifth Ave .. New York, N. Y. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
JSH Electronics Co., 8549 Higuera St .. Culver City, Cal. 
Kriss Electronics, Inc., 169 lake St., Upper Saddle River, N. J. 
lewis & Kaufman, ltd., Box 337, los Gatos, Calif. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Meteom, Inc., 76 lafayette St., Salem, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, 'Burlington, Mass. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
Russell Inds., Inc., 96 Station Plaza, lynbrook, N. Y. 
SF 0 labs., Inc., 800 Rahway Ave., Union, N. 1. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Techcology Instr. Corp., 850 lawrence Dr., Newbury Pk., Calif. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Eleetronics Corp., 741 livingston St., Elizabeth, N. J. 
Unity Electronics, 107 Trumbull St., Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

TUBES. MICROWAVE 
Amperex Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y ... _ P 2902-2904 
General Eleetrie Co., Eletrn. Camp. Sales Oper., 1 River Rd., Schenectady, N. Y. 

P 2906 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. .. ...... "................... P 2908 
Machle" laboratories Inc., 1063 Hope St., Stamford, Conn. ... P 2912 
Nippon Elee. New York Inc., 200 Park AYe., New York, N. Y. 
OKI Eletrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 

P 2914 
RCA Eletrn. Components, 415 South 5th St .. Harrison, N. I. 
Signa lite, Inc., 1933 Heck AYe., Neptune, N. I. ............ P 1805 
Alltronics of California, Inc., 841 Warrington Ave., Redwood City, Calif. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
Outrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes Aircraft Co., Electron Dynamics Div., 3100 W.lomita Blvd .. 

Torrance, Calif. . 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
Klystronics, Inc., Box 534, Eatontown, N. J. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Eletrn., 3165 Porter Or., Palo Alto, Cal. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Polarad Elctrns. Instr., 34·02 Queens Blvd., long Island City, N. Y. 

TUBES, PRINTER 

Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
SF 0 labs., Inc., 800 Rahway Ave., Union, N. J. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Sperry Electronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. 1. 
Varian Assocs_, 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs., Traveling Wave Tube Div., 611 Hansen Way, Palo, Alto, Cal. 
Warnecke Electron Tubes, 175 W. Oakton St., Des Plaines, III. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 

TUBES. NOISE SOURCE 
Amperex Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y ... _ P 2902-2904 
Burraughs Corp., Eletrn. Camp. Diy., Box 1226, Plainfield, N. J. 
International Elctrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Eletrn., Mullard Eleetron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. lauderdale, Fla. 

P 2914 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Signalite, Inc., 1933 Heek AYe., Neptune, N. I. 
Waveline Inc., Box 718, West'Caldwell, N. I. 
Westinghouse Elee. Corp., Camp. & Materials, 3 Gateway Ctr .. Pittsburrh. Pa. 
American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Bailey Co., 5919 Massachusetts Ave., Washington, O. C. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. 1. 
Outrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
General Microwave Corp., 155 Marine St., Farmingdale, N. Y. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 

lewis & Kaufman, ltd., Box 337, los Gatos, Calif. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
S F 0 labs., Inc., 800 Rahway Ave., Union, N. 1. 
Sperry Electronic Tube Div., Sperry Rand Corp .. Gainesville, Fla. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctrn. Tube Oiv., Seneca Falls, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. 1. 
Unity ElectroniCS, 107 Trumbull St., Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Warnecke Electron Tubes, 175 W. Oakton St .. Des Plaines, III. 

TUBES. PENCIL 
International Eletrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Eletrn., Mullard Eleetron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. .. .. " _ .. .. .. .. .. .. .. .. .. .... P 2908 
Pinlites Inc., 1275 Bloomfield Ave., Fairfield, N. 1. 
RCA Elctrn. Components, 415 South 5th St .. Harrison, N. I. 
Wagner Electric Corp., Tung·Sol DiY., 630 W. Mt. Pleasant Ave .. livinrston. N. J. 

P 2915 
Westinghouse Elee. Corp., Camp. & Materials, 3 Gateway Ctr., Pillsburrh, Pa. 
Black light Corp.,5114 Walnut Grove Ave., San Gabriel, Calif. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Dutrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 

Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
lewis & Kaufman, ltd., Box 337, los Gatos, Calif. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. , 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. 1. 
Unity Electronics, 107 TrumbUll St., Elizabeth, N. 1. 

TUBES, PHOTOMULTIPLIER 
Amperex Elctrn. Corp., 230 Duffy Ave., Hicksville, N. Y .. _. P 2902-2904 
International Eletrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
fnternational Eletrn., Mullard Eleetron Tubes, 316 S.Service Rd., 

Huntington Sta., N. Y. .... ".............. P 2908 
Nippon Elee. New York Inc., 200 Park Ave., New York, N. Y. 
RCA Eletrn. Components, 415 South 5th St., Harrison, N. I. 
Westinghouse Elec. Corp., Camp. & Materials, 3 Gateway Ctr .. Pitlsburrh. Pa. 
Whittaker Corp., Gencom Div., 80 Express St .. Plainview, N. Y. 
Abtronics, Inc., Box 712, livermore, Calif. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. 1. 
Outrex Ind. Inc, 150 Fifth Ave., New York. N. Y. 
EMR Div., Box z23, Princeton, N. 1. 
EMR Photoelectric, EMR Oiv., Box 44, Princeton, N. 1. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Hamamatsu TV Co. ltd., 1126-Chino-eho" Hamamatsu City, 

Shizuoka Pref., Japan 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Schoeffel Instrument Corp., 24 Booker St., Westwood, N. 1. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., Eletrn. Tube Div., Seneca Falls, N. Y. 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. 1. 

TUBES, PIRANI-SEE GAUGES. PIRANI 

TUBES. PRINTER 
International Elctrns. Corp" I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
International Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntington Sta., N. Y. ...... .. .. . .. .. .. .. .. p 2908 
RCA Elctrn. Components, 415 South 5th St., Harrison, N. J. 
Raytheon Co., Ind. Components Oper., 465 Centre St., Quincy, Mass. 
Westinghouse Elee. Corp., Compo & Materials, 3 Gateway Ctr., Pittsburrh. Pa. 
Outrex Ind. Inc., 15q Fifth Ave., New York, N. Y. 
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TUBES, PRINTER (Cont'dl 

English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Environmental Container ~stems, Box 337, Union City,Calif. . 
Keml~e labs., Inc., 1819 W. Grand Ave., .Chicago, III. 
Litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Sylvania Electric Prods. Inc., Elctrn. Tubeeiv., Seneca Falls, N. Y, 
Ultra.courtland Mfg. Corp., 153 Pearl St., Paterson, N. 1. 

TUBES, RADIATION DnECTION 
Amperex E1ctrn. Corp., 23e Duffy Ave., HicksVille, H. Y.... P 2902-2904 
RCA Eklm. Campenents, 415 SOtIth 5tb St, Harrison, N. I. 
Victoreen Instr. DIY" 10101 Wolllliand Ave" Clmland, Ohio 
Westinghouse E1ec. CII\I., Camp. & Materials, 3 GateWJIY Ctr" Piltsburth, I'a. 

P 1208 
Westin!bouse Elec. Corp" E1ectl'8l1ic Tabe DIY" Box 284, Elmira. H. Y. 
Abtronics, Inc., Box 712, Livermore, Calif. 
Bailey Co., 5919 Massachusetts Ave., Washington, O. C. 
.Baird·Atomic, Inc., 33 Unjversity Rd., Cambrid~e, MilS!. 
DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. I. 
Dutrex Ind. Inc., '150 F~th Ave., New York. N. Y. 
Mullard, Inc., 100 finn Ct, FarminRdale, N. Y. 
Nuclear Development lab., Inc., Box 7034, Kansas City, Mo. 
Nuclear Equipment Chemical Corp., 165 Marine St., FarminRdale, N. Y. 
Nuclear Supplies, Box 312, Encino, Calrt. . 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd" Downers Grove, III. 
Reactor Controls Inc., Box 427, Oak RidRe, Tenn. 
Wood, N. Counter lab, Inc., 1525 East 53rd St., ChicaRo, III. 

TUBES. READOUT (CRT: COLD.CATHODE: 
VACUUM FLURESCENT: ETC.! 

Alco Elec!rnnic Products Inc., Box 134l1, lawrence, Mass. ..... P 1178 
Amperex Elctrn. COItJ., 23e Dully Ave., Hicksville, N. Y. . .. P 2902-2904 
Barraughs Carp., E1ctrn. Camp. Dit., Box 1226, Plalnfleld, N. I. 

P 1180,1181 
General E1mric Co., Elctrn. Camp. Sales Oper., 1 RiYer Rd., Schenectady, H. Y. 
Indestrial Electronic Engineers Inc., 7720 Lemona Ave., Van Hays, Catn. 

p 1190 
Integrated Circuit Elclms., Inc., m Riveniew Ave., Newton, Mass. 

. P 1193 
International Eictrns. Corp., I.E.C. Camp., 316 S. Service Rd., Melvine, H. Y. 
International Elctm., Mullard Electron Tubes, 316 S. Service Rd., 

Huntingtan Sta., N. Y. ... .. .. .. . .. . .. .. .. .. .. .. .. .. p 2908 
PinlHes Inc., 1215 Bloomfield Ave., Fairfield, N. I. 
RaJibeon Co. Ind. Comp,onents Oper., 465 Centre Sl, Quincy, Mass. 

P 1199,1634 
Signalita, Inc., 1933 Heck Ave., Nepblne, N. I. 
Transistor Electroaics COI\I., Box 6191, Minneapoli~ MlmL .... P 806 
Wagner Ele~ric Corp., Tung·Sol DiY" 63U W. Mt Pleasant Ave., livlnRston, H .. I. 

P 1206 
Westinghouse Elec. COI\I., Camp. & Materials, 3 GatewayCtr. Plttsbura\!, Pa. 
Amilerex Elclrn. Corp., Semiconductor & Microcircuits Div" 

Providence Pike, Slatersville, R. I. ' 
Baird-Atomic, Inc., 33 University Rd., CambridRe, Mass. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Cetron Elctrn. Corp., 715 Hamilton St., Geneva, III. 
Corvair Electron~s, Inc., 150 Fifth Ave., New York, N. Y. 
Heintz & Kaufman, LId., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircraft Co., Vacuum Tube Prods. Div., 

2020 Oceanside Blvd., Oceanside, Cal. 
Integrated Circuil Elctrn. Inc" Box 647, Waltham, Mass. 
ISH Electronics Co., 8549 HiRuera .St" Culver City, Cal. 
Litton Inds., Electron Tube Div., 960 Industrial Rd.,San Carlos, Cal. 
Mullard, Inc.; 100 finn Ct" Farmingdale, N. Y. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., Eletrn. Tube Div., Seneca Falls, N. Y. 
Thomas Electronics, Inc., 100 Riverview Dr., Wayne, N. J. .' 
Thor Electronics Corp., 741 livingston St., Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, P3io Alto, Calif. 

TUBES, RECEIVING 
Amilerex Elctrn. COI\I., 23e Dully Ave., Hicksville, N. Y. . .. P 2902-2904 
General Electric Co., E1clm. Com,. Sales Oper., 1 River Rd., Schenectady, N. Y. 

. P 2906 
International E1ctms. Co".,.I.lC. Camp., l16 S. Senice Rd., Melville, N. Y. 
International Elclm., Multard Electron Tubes, 316 S. Senicl Rd., . 

Huntingtan Sta., N. Y. ........ ... .. .. .. .. .. .. . .. ... P 2908 
Nippon Elec. New York Inc" 200 Park Ave., New York, N. Y. 
RCA Elcttn. Components, 415 South 5th St., Harrison, N, I. 
RaytheOR Co., Ind. Comp.nents Oper., 465 Centre St., GIlRey, Mast 
Wagner E1mric Cal\l., Tung·SoI 01',,630 W. Mt Pleasant Ave., livingston. H. I. 

P 2915 
Westingbouse Elec. CoI\I., Comp. & Materials, 3 Gateway Ctr .. Pittsburth. Pa, 
Amperex Elctrn. Corp" Semiconductor & Microcircuits Div" 

Providence Pike, Slatersville, R. I. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
Dutrex Ind. Inc., ISO Fifth Ave., New York, N. Y. ( . 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircrat~ Aerospace Gp., Cenlinela Ave. & Teali St., Culver City, Cal. 
Mullard, Inc., 100 finn Ct., FarminRdale, N. Y. 
Sampson Electronic Products Div., 2244.S. Western Ave .. ChicaRo, Ilk 
Siemens America Inc" 350 Fifth Ave., New York, N. Y. 
State Labs, Inc., 215 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctrn:Tube Div., Seneca Falls, N. Y. 
Telefunken Sales Corp., South St, Garden City, N. Y. 
Thor Electrbnics Corp., 741Livingslon St., Elizabeth,.N. 1. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto.ICalif. . 

TUBES. RECTIFYING, GAS fiLLED 
Amperex Elctrn. Cal\l., 23e Duffy Ave., Hick\Yille, N. Y.. .. P 2902-2904· 
Eleclmnlc btel\ll'ises Inc., 65 Seventh Ave., Newark, N. I. ..••. p 2905 
General Electric Co., E1ctrn. Compo Sales Oper., 1 Riser Rd., $Cilenectady, N. Y. 
" ' p 2906 
Gordas cOrp.; 25. Glenwood Ave., Bloomfield, N. I. 
tnteniational E1clms. Corp., I.E.C. Camp., 316 S. Servic;e. R!I., Melv"le, N,Y. 
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International Elctrn., Mullard Electron. Tuiles, 316 S. Service Rd., 
Huntington Sta. N. Y. .. ............. ; . .. . .. .. .. ... P 2908 

RCA Etelm. Components" 415 ~th SIll St., HarriSOn. N. I. 
RaJIIIeon Co., Ind. Components.Oper., 415 Centre St., iI!Iincy, MaSL 
Schauer MIg. Corp., 451& Alpine Ave., Cincinnati, Ohio 
Wagner E1eetrie Carp., Tunl·Sol DIY.,630 W. Mt Pleasant Ave .. UVingston.l4. I. 

P 2915 
Westlnahouse E1ec. Corp., Camp. & Materials, 3 Gateway Ctr .. Pittsball(h. Pa. 
Westingbouse Elec. CO"., Electronic Tabe Diy., Box 284, Elmira, N. Y. 

. . P 2917 
Calvert ElectroniCS, Inc., 220 East 23rd St., New York, N. Y. 
Cetron Elctm. Corp.,. 715 Hamilton St., Geneva, III. ! 
DuMonl Electron Tubes, 7~ Bloomfield Ave., Clifton, N. 1. 
Dutrex Ind. Inc., 150 Fifth Ave., New Yor~ N. Y. 

Eimac, 301 Industrial. Way, San Carlos, Calif. 
Electrons Co., 127 SusSex Ave., Newar~ N. J. 
English Electric Valve Co., Ltd., ChelmsfOrd, Essex, Enl. 
General Electronics, Inc., 42 Spring St., Newark, N. I. 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., 'Culver City, CaIW. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
National Electronics, Inc., Box 269, Geneva, III. 
National Union Elec. Corp., Dctrns. DiY., BloominRton,lII. 
Siemens America Ino., 350 Fifth A~e., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Thor Electronics COI\I., 741 Livingston St., Elizabeth, N. I. 
United Elecrns. Co., 42 Spring St., Newark, N. 1. 

TUBES, RECTIFYING, VACUUM 
Amperex E1ctrn. Corp., 23e Dully Ave., Hicksville, •. Y. . .. P 2902-2904 
Eleclmnic bter,rises Inc., 65 Sevent~ Ave., Newark, N. I. ..•.. P 2905 
General Electric Co., Eletrn. Camp. Sales Oper., 1 RiYel Rd. Schenectady, N. Y. 

. p2906 
International E1ctrnt Carp., 1.Le. Camp., 316 S. Senlce Rd., Melvine, N. Y. 
fnternatlonal Elctrn., Mullard Electron Tubes, 316 S. Service Rd., 

Huntrilgtun Sta." N. Y. ...... .. . .. . .. .. .. .. .. .. .. • .. P 2908 
Mach1ett laboratories Ine., 1063 Hope St., Stamf1lnl, COIn. .... P 2912 
.,pon Elec. New York Inc., 200 Park Ave., New YII~ H. Y. 
RCA Elctrn. Components, 415 South 5th St., Harrison, H. I. 
ltaJlbeon Co., Ind. Components Oper., 465 Centra St., luincy, Mass. 
Tall Leboraturies, Inc., 2228 Cotner Ave., Los _es, Calif. 
V'lClllreen Inslr. Div., 10101 Wlodland Ave. Clereland, Ohio 
Wagner Electric Corp., Tung-Sal DIY., 630 W. Mt Pleasant Ave., Livingston, N. I. 

P 2915 
Westinghouse E1ee. Clrp., Camp. & Materiats, 3 6ateway Ctr" Pittsburth, Pa. 
Westlnlhouse E1ec. Corp., Electronic Tube Dir .. Box 284, Elmira. N. Y. 

P 2917 
American Radio Co., Inc., 445 Park Ave., New Vorl!, N. Y. 
Amperex Elctrn. Corp., Semiconductor & Microcircuits Oiv., 

Providence Pike, Slatersville, R. I. . 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Cetroo Elctrn. Corp., 715 Hamilton St., Geneva, III. . 
Comet Co., Waldeggstr. 72, 3097 Liebefeld, Switzerland 
DuMonl Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Outrex Ind. Inc., 150 Fifth Ave., New York, N. Y. 
Eim.c, 301 Industrial Way, San Carlos, Calif. 
English Electric. Valve Co., Ltd., Chelmsford, Essex, Eng. 
Eureka X-Ray Tube Corp., 3250 N. Kilpatrick Ave., Chicago, III. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clif\on, N. 1. 
General Sectronics, Inc., 42 Spring St., Newar~ N. I. 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
ITr'Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Kiystronics, Inc., Box 534, Eatontown, N. 1. 
Mullard, Inc., 100 finn Ct., Farmingdale, N. Y. 
Siemens America Inc., 350 Fifth Ave., New Yor~ N. Y .. 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Talyo Elctrn. torp., 5-1 Togoshi S.Chome, Shinagawa·ku, Tokyo, Jap. 
Telefunken Sales Corp., South St., Garden City, N. Y. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. 1. 
United Elecrns. Co., 42 Spring St, Newark, N. 1. 

WBES, SCINTILLATION 
International Elclrns. Corp., I.~,C. Camp., 316 S. Smlce Rd" Melvine, N. Y. 
InternaUonal Elctrn., Mullard Electron Tubes, 318 S. Senice Rd., 

Huntingtan Sta., N. Y. .. ............ '? ... .. .. • .. .. • P 2908 
RCA E1ctrn. Components, 415 South 5th St, Harrlsln, N. I. 
WestlngbOtlse Elec. CII\I., Camp. & Materials, 3 Gateway Ctr" Pittsburth, Pa. 
Whittaker Corp. Gencem Div., 80 Express.St, Plainview, N. Y. 
Dutrex Ind. Inc., 150 Fifth Ave" New York, N. Y. 
EMR Pho~lectric, EMR Div., Box 44, Princeton; N. 1. 
ITl Electron Tube, Box 100, Easton, Pa. 
Nuclear Equipment Chemiesl COI\I., 165 Marine St., Farmingdale, N. Y. 
Packard Instrumenl Co., Inc., 2200 Warrenville Rd., Down~rs Grove, III. 

TUBES, STROBE~siE LIGHTS, STROBOSCOPIC 

TUBES, SWITCHING . 
Burroaglls Clrp., E1ctrn. Camp. DIY., Box 1226, Plainfleld, N. I. 
6ene,,1 Electric Co., Elctrn. Camp. Sales Oper. 1 River Rd., Schenectady, N. Y. 

. P 2906 
tntemational E1ctras. Ca"., I.E.C. Camp., 316 S. Service Rd., Melville, N. Y. 
tnternational Eletrn: Mullard Electron TublS, 316 S. Service Rd. 

Huntingtan Sta., N. Y. ... .. .. . .. .. .. .. .. .. • .. .. . .. . P 2908 
Machlett Laboratories Ine., 1083 Hope St., Stamford, Conn. ... P 2912 
RCA E1clm. C.m,anents, 415 Seuth 5th St, Harrison, N. I. 
Torr Laberatades, Inc., 2228 Cotner Ave., Los Anplel, CaIH. 
WestinghollSe E1ec. Corp., CURlp. & Materials, 3 GateWay Ctr" Pittsburth. Pa. 
Westinpguse ,Elec. COI\I;, Electronic Tube DiY., Box 284, Elmira, N. Y. 

p 2916 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Corvair Electronics, Inc., ISO Fifth Ave., New York, N. Y. ' \ 
Dlrtrexlnd.lnc., 150 Fifth Ave., New York, N. Y. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG ,; G, \nc., Elctrn. Prods. Div., ItiO Brooklin&·Ave" Boston, Mass. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calij. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Lltton Inds.,.Electron Tulie Div.,96O Industrial Rd., San Carlos, Cal. 
Metcom, Inc., 76 'Lafayette St., Salem, Mass. 
Mitrowave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Svlvania Electric Prods, Inc., Elctrn. Tube Div.,.Seneca Falls, N. Y . 

Thor Electronics Corp., 741 Livingston St, Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. . 
Weltronic Co., 19500 W. Eight Mile Rd:, Sout~field, Mich. 

TUBES, TV CAMERA PICKUP . 
Cleveland E1ctrns., Inc., 2000 Highland Rd., Twinsbltg,· Ohio . P 726 
General Electric Co., EII:Im. Comp. Sales Oper., 1 Riser Rd., Schenectady, N. Y. 

" '.' p2906 
Intamatlonal E1e1rnL COI\I., t.E.C; Camp. 31& S. Seniee Rd., Melville, N. Y. 
tnternatlonal E1ctrn., Mullard E1ectran Tube~ 31& S. Senlce Rd., 

Huntington Sta., N. Y. .. ............. : • .. .. .. .. .... p2908 
Hlppon E1ec. New York Inc., 200 Park Ave., New York, N. Y. 
RCA EIctrn. Components, 415 Sauth SIll St, Harrison, N. I. 
WestinghlllSJ Elec. Corp., Camp. & Materials; 3 GateWllY Ctr .. Pittsbullh. Pa. . 

. P 1209 
Westinghouse Elec. Corp., E1eelllnic Tube DIY., Box 284, Elmira, N. Y. 
Whittaksr CorP., GeRc.m DIY., 80 Express St, Plainview, N. Y. 
Amperex Elctrn. Corp., Electro.optical Devices Div., 

Providence Pike, Slatersville, R. I. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Denson Electronics Corp., P.O. Box 122, Rockville, Conn. 
Dutrex Ind. Inc., ISO Fifth Ave., New York, N. Y. 
Electronics Homes Co., 200 Claremont Ave., New York, N. Y. 
English Electric Valve Co., Ltd.; Cbelmsford, Esse~ Eng. 
GBC Closed Circuit Corp., 74 5th Ave., New York, N. Y. 
Hamamalsu TV Co. Ltd., 112~hino-cho" Hamamatsu City, 

Shizuoka Prof.; Japan 
m Electron Tube, Box 100, Easton, pa. 
m Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
R. C. A. Brdcst & Comm. Prods., front & Cooper Sts., Camden, N. J. 
Shibeden Corp. of America, 58-25 Brooklyn·Queens Expwy" Woodside, N. Y. 
Siemens America Inc., 350 Filth Ave., New York, N. Y. 
State Labs, Inc., 215 Park Ave., S., New York, N. Y. 
Sylvania Electric Prods. Inc., Elctrn. Tube Div., Seneca Falls, N. Y. 
Thomson Elec. Co., Inc., 50 Rockefeller Plaza, New York, N. Y. 
Thor Eleclmnics Corp., 741 Livingston St., Elizabeth, N. J. 

TUBES. THYRATRON 
Alllperex E1e1m. COItJ., 23e Dully Ave., Hicksville, N. Y. . . . P 2902-2904 
Eleclmnic btel\ldses Inc., 65 Seventh Are.; Newark, N. I. ..... p 2905 
General Electric Ce., Elctrn. Camp. Sales Oper., 1 Riser Rd., Schenectady, N. Y. 

. P 2906 
International Elctrns. Corp., I.E.C. Comp., 318 S. Senlc8 Rd., Melville, N. Y. 
International E1cltn., Mullard Electron Tubes; 316 S. Service Rd., . 

Huntington Sta., N. Y. .. .......................... _ P 2908 
RCA Elctrn. Components, 415 Seith 5th St, Harrison, N. I. 
Raytheen Ce., Ind, Components Dper., 465 Centra St, Qulney, Mass. 
Signatite, .Inc., 1933 Heck Ave., Nepblne, N. L 
Wagner Electric Corp., Tung-501 Div., 630 W. Mt Pleasant Ave" LiviDRston, N. I. 

. P 2915 
WestlngbluSl Elec. Corp., Camp. & Materials, 3 Gateway Ctr .. Pittsburth, Pa. 
Westinlhouse Elec. Corp., Electrnnlc Tube DIY., Box 284, Elmira, N. Y. 

P 2916 
Calvert Electronics, . Inc., 220 East 23rd St., New York, N. Y. 
Cetron Elctrn. Corp., 715 Hamilton St., Geneva, III. 
Corvair ElectronicsJ Inc., 150 Fifth Ave., New York, N. Y. 
Dutrex Ind. Inc., 100 Fifth Ave., New York, N. Y. 
EG & G, Inc., 160 Brookline Ave., Boston, Mass. 
EG.& G, Inc., Sctrn. Prods. Div., 160 Brookline Ave., Boston, Mass. 
Electrons Co., 127 Sussex Ave.,Newark, N. J; 
English Electric Valve Co., Ltd., Chelmsford, Essex, Eng. 
Heintz & Kautman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
ITT Electron Tube, Box 100, Easton, Pa. 
m Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St., Culver City, Cal. 
Lewis & Kaufman, Ltd., Box 337, Los Gatos, Calif. 
Mullard, Inc., 100 finn Ct, Farmingdale, N. Y. 
National Elmronics, Inc., Box 269, Geneva, III. 
Russelllnds., Inc., 96 Station Plaza, Lynbrook, N. Y. 
Siemens America Inc., 350 Filth Ave., New York, N. Y. 
State labs" Inc., 215 Park Ave., S., New York, N. Y. 
Telefunken Sales Corp., South St., Garden C~y, N. Y. 
Thor Electronics Corp., 741 Livingston St., Elizabeth, N. J. 
Unity Electronics, 107 Trumbull St, Elizabeth; N. 1. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

TUBES. TRANSMIT·RECEIVE (TRl 
International Eictrns. Corp., I.E.C. Camp., 316 S. Senice Rd. MeIYille, N. Y. 
tntematlon.1 E1ctro., Mullard E1eclmn Tubes, 318 S •. Senlce Rd., 

Huntington SII., N. Y. ..... .. • .. .. .. .. .. .. .. .. .. .. . P 2908 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Dutrex Ind. Inc., 150Hth Ave., N~ York, N. Y. 
English Bectric Valve Co., Ltd., Chelmsford, Essex, Eng. 
Heintz & Kaufman, Ltd., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Lewis & Kaufman, Ltd., Box 337, Los Gatos, Calif. 
Metcom, Inc., 76 Lafayette St., Salem. Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Thor Electronics Corp., 741 Livingsion St., Elizabeth, N. 1. 
Unity Electronics, 107 Trumbull St, Elizabeth, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 

TUBES, TRANSMITTING 
Electrnnic Ente"rises Inc" 65 Seventh Ave., Newark, N. L .•... P 2905 
Gtnml Electric Co., E1ctm. Camp. Sales O,er., 1 Riser Rd., Schenectady, N. Y. 

. P 2906 
International Elctrns. COI\I.; I.E.C. Cemp" 316 S. Sel'lice Rd;, Melville, N. Y; 
International Elelm., Mullard Electrnn Tabes, 316 So Smice Rd. 

HunUn&tan Sta., N. y, ..... .. .. . .. .. .. .. .. ... .. . .. . p 2908 
Machlett laboratories IIC., 1083 Hope St., Stallford,Conn. .•. P 2912 
Nippon E1ee. Hew York Inc., 200 Park Ave., New York, N. Y. 
RCA Elctrn. Com,onellt, 415 South 5th St, Harr~on, N. I. 
llaytheln Co., hid. Companlnlt Oper., 465 Centre St, Quiney; Mast 
Torr Laboratories, Inc., 2228 Cotor Ave., Los ·Anleles, Cain. 
Wagner Electric Corp., TUDe-Sol DiY., 63U W. Mt Pleasant Ave., liYinlston. N.L 

. P 2915 
Westillgbeuse E1ee. Corp., Camp. & Materials, 3 GateWay Ctr .. Pittsburth.Pa. 



Westinghouse Elec. Corp., Electronic Tube Diy., Box 284, Elmira, N. Y. 
p 2916,2917 

American Radio Co., Inc., 445 Park Ave., New York, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N. Y. 
Cetron Elctm. Corp., 715 Hamilton St., Geneva, III. 
Corvair Electronics, Inc., 150 Fifth Ave., New York, N. Y. 
1luMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
Dutrex Ind. loc., 150 Fifth Ave" New York, N. Y. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Fairchild DuMont Electron Tubes, 750 Bloomfield Ave., Clifton, N. J. 
General Electronics, Inc., 42 Spring St., Newark, N. J. 
Heintz & Kaufman, ltd., 3650 Hayden Ave., Culver City, Calif. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
ITT Electron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
JSH Electronics Co., 8549 Higuera St" Culver City, Cal. 
litton Inds., Electron Tube Div., 960 Industrial Rd., San Carlos, Cal. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Mullard, Inc., 100 finn Ct" Farmingdale, N. Y. 
Penta labs., 722 E. Gutierrez St., Santa Barbara, Calif. 
R. C. A. Brdcst & Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Russelllnds., fnc., 96 Station Plaza, lynbrook, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Sperry Efectronic Tube Div., Sperry Rand Corp., Gainesville, Fla. 
State labs, Inc., 215 Park Ave., S., New York, N. Y. 
Taiyo Elctrn. Corp., 5·1 Togoshi 6·Chome, Shinagawa·ku, Tokyo, Jap. 
Telefunken Sales Corp" South St., Garden City, N, y, 
Thomson Elec, Co" Inc" 50 Rockefeller Plaza, New York, N, Y. 
Thor Electronics Corp" 741 livingston St., Elizabeth, N, J, 
United Eleerns. Co" 42 Spring St., Newark, N. J. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Varian Assocs" Traveling Wave Tube Div" 611 Hansen Way, Palo, Allo, Cal. 
Watkins·lohnson Co" 3333 Hillview, Palo Alto, Calif, 

TUBES. TRAVELING WAVE AMP. 
Amperex Elctrn, Corp" 230 Duffy Ave., Hicksville, N, Y. ... P 2902-2904 
International Elctrns, Corp., I.E,C. Comp., 316 S. Service Rd., Melville, H. y, 
International Efctrn., Mullard Efectron Tubes, 316 S, Service Rd., 

HuntingtonSta"N, Y. "'''''''''''''''''C/'''''''' P 2908 
Nippon Elec. New Yolt Inc" 200 ParkA .. " New York, N. Y. 
OKf Eletrns, of America Inc" 500/506 S,E. 24th SI., ft. lauderdale, Fla. 

P 2914 
RCA Elctrn, Components, 415 South 5th St., Harrison, N. J, 
Alltronics of California, Inc., 841 WarrinRion Ave" Redwood City. Calif. 
American Radio Co" Inc., 445 Park Ave., New York, N. Y. 
Calvert Electronics, Inc., 220 East 23rd St., New York, N, Y. 
Corvair Electronics, Inc., 150 Fiflh Ave" New York, N. Y. 
Dutrex Ind, Inc" 150 Fiflh Ave" New York. N, y, 
English Efectric Valve Co" ltd., Chelmsford, Essex, Eng, 
Hughes Aircraft Co" Electron Dvnamics Div" 3100 W, lomita Blvd., 

Torrance, Calif, 
ITT Eleetron Tube, Box 100, Easton, Pa. 
ITT Residential & Industrial Controls, 801 Allen Ave" Glendale, Calif. 
litton Inds" Electron Tube Div" 960 Industrial Rd., San Carlos, Cal. 
Microwave Assocs., Inc" Northwest Ind, Park, Burlington, Mass. 
Microwave Elctrn" 3165 Porter Dr., Palo Alto, Cal. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N, y, 

Raytheon Co" Microwave & Power Tube Div., 141 Spring St., lexington, Mass, 
Siemens America Inc., 350 Rfth Ave., New York, N. y, 
Sperry Electronic Tube Div" Sperry Rand Corp" Gainesville, Fla, 
Telefunken Sales Corp" South St., Garden City, N. Y. 
Thomson Elee. Co" Inc" 50 Rockefeller Plaza, New York, N, Y. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif, 
Varian Assocs" Traveling Wave Tube Div" 611 Hansen Way, Palo, Alto, Cal. 
Warnecke Electron Tubes, 175 W. Oakton St, Des Plaines, III. 
Watkins·Johnson Co., 3333 Hillview, Palo Alto, Calif, 

TUBES. ULTRAVIOLET 
Amersil, Inc., 6a5 Ramsey Ave" Hillside, N, J. "" , .. , .. ,. p 1638 
International Elctms. Corp" I,E.C. Comp" 316 S. Serv~e Rd" Melville, N. Y. 
International Eletrn" Mullard Electron Tubes, 316 S. Service Rd" 

Huntington Sta., N. Y. .. , " " " ... " .. P 2908 
Westinghouse Elee. Corp" Comp, & Materials, 3 Gatewav Ctr" Pittsbul1!h, Pa, 
Whittaker Corp" Gencom Oiv" BO Express St., Plainview. N, Y. 
Abtronics, Inc., Box 712, livermore, Calif. 
Amperex Elctm. CorP., Electro-Optical Devices Div" 

Providence Pike, Slatersville, R. I. 
Atlantic Ultraviolet CorP" 24-10 40. Ave., long Island Citv, N. Y. 
Black light Corp" 5114 Walnut Grove Ave., San Gabriel, Cal~. 
Black light Eastern, 29 New York Ave" Westbury, N. y, 
Cetron Elctrn, Corp., 715 Hamilton St., Geneva, III, 
Dell Optics Co" Inc., 9226 Kennedy Blvd" North Bergen, N. J. 
Dutrex Ind. Inc" 150 Fifth Ave" New York, N, y, 
EMR Div" Box 223, Princeton, N, J. 
EMR Photoelectric, EMR Div" Box 44, Princeton, N, J, 
Honeywell,Apparatus Cant Div" 2701 Fourth Ave" S., Minneapolis, Minn, 
Ikor, Inc., N. W. Industrial Pk" Burlington, Mass, 
Kemlite labs., Inc., 1819 W, Grand Ave" Chicago, III, 
Mullard, Inc" 100 Finn Ct., Farmingdale, N. y, 
Shannon luminous Matis Co" 7356 Santa Monica Blvd., Hollvwood, Cal, 
Siemens America Inc" 350 Fiflh Ave., New York, N, y, 
Sylvania lighting Prods" Sylvania Electric Prods., Inc., Danvers, Mass, 
Xenon Corp., 39 Commercial St., Medford, Mass, 

TUBES. VIDICON-SEE TUBES. 
TELEVISION CAMERA PICKUP 

TUBES. VOLTAGE REFERENCE OR 
REGULATING 

Amperex Elctm. Corp., 230 Duffy Ave" Hicksville, N, Y. ,.' P 290.2-2904 
General Electric Co" Elctm. Compo SaleS Oper., 1 River Rd., Schenectady, N. Y. 

P 290.6 
I International Elctms, Corp" I.E,C, Comp., 316 S. Service Rd" Melville; N. Y. 

International Eletrn" Mullard Electron Tubes, 316 S. Service Rd" 
Huntington Sta., N, y, " ... " ..... " " P 2908 

RCA Elctrn, Components, 415 South 5th St., Harrison, N, J. 
Raytheon Co., Ind, Components Oper" 465 Centre SI., Quincy, Mass. 

Signalite, Inc., 1933 Heck Ave., Neptune, N, I. 
Vietoreen Instr. Dlv., 10101 Woodland Aye" Cleveland, Ohio 
Wagner Electric Corp., Tung-Sol Div" 630 W. Mt Pleasant Ave., livingston, N. J. 

P 2915 
Westinghouse Elec, Corp" Comp, & Malerials, 3 Gateway Ctr., Pittsburgh, Pa. 
Westinghouse Elec, Corp" Electronic Tube Dlv., Box 284. Elmira, N, Y. 

P 2916,2917 
Amperex Elctrn. Corp" Semiconductor & Microcircuits Div., 

Providence Pike, Slatersville, R, I, 
Calvert Electronics, Inc., 220 East 23rd St., New York, N, Y. 
Corvair Eleetronics, Inc" 150 Fiflh Ave" New York, N, Y. 
Dutrex Ind. Inc., 150. fiflh Ave., New York, N, y, 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng, 
Heintz & Kaufman, ltd" 3650 Hayden Ave" Culver City, Calif. 
Mullard, Inc., 100 finn Ct, Farmingdale, N, Y. 
National Union Elee, Corp" Elctms, Div., Bloomington, III. 
Russell Inds" Inc" 96 Station Plaza, lvnbrook, N. y, 
Siemens America Inc" 350 Fifth Ave., New York, N, Y. 
Telefunken Sales Corp" South SI., Garden City, N. Y. 
Thor Electronics Corp" 741 livingston St., Elizabeth, N. J. 

TUBES. X·RA Y 
Amperex Elctrn, Corp" 230 Duffy Ave., Hicksville, N, y, . . . P 2902-2904 
Machlett laboratories Inc" 1063 Hope St, Stamford, Conn, P 2912 
Syracuse Electronics Corp" P.O. Box 566, Syracuse, N. Y. 
Tarr laboratories, Inc., 222B Cotner Ave., los Angeles, CalK. 
Abtronics, Inc., Box 712, livermore, Calif. 
Comet Co., Waldeggstr. 72, 3097 liebefeld, Switzerland 
Eureka X·Ray Tube Corp" 3250 N, Kilpatrick Ave" Chicago, III, 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Mullard, Inc., 100 finn Ct., Farmingdale, N, y, 
Warnecke Eleetron Tubes, 175 W. Oakton St" Des Plaines, III. 

TUBING. ALUMINUM 
UnKorm Tubes Inc., Collegeville, Pa. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa, 
American Metal Climax, Inc" 1270 Ave, of The Americas, N,Y., N,Y, 
Blum, J. & Co" Inc., Box 292, Carlstadt, N. J. 
laPointe Inds., Inc., 155 W, Main St., Rockville, Conn. 
Whittaker Corp., 9229 Sunset BI., los Angeles, Calif. 

TUBING. ASBESTOS 
Precisian Paper Tube Ca., 1033 S. Noel Ave., Wheeling, III. P 1587 
Abesto Corp" Ackerman St., Bloomfield, N. J. 
Brandywine Fibre Prods, Co., 1501 Popular St., Wilmington, Dela. 
flexco Div., 6855 Suva St., Bell Gardens, Calif. 
Franklin Fibre·Lamitex Corp" 901·905 East 13th St., Wilmington, Del. 
General Plastics Corp., 55 La France Ave., Bloomfield, N. J. 
10hns·Manvilie Sales CorP., 22 East 40th St" New York, N, y, 
Raybestos·Manhattan, Inc" 61 Willeft St., Passaic, N. J. 
Resinite Corp., 1047 S, Noel Ave., Wheeling, III. 
Spaulding Fibre Co" Inc., 310. Wheeler St., Tonawanda, N, Y. 
Stone Industrial Corp., 900 Franklin St., N. E., WashinRlon, D. C, 
Zippertubing Co., 13000 S, Broadway, los Angeles, Calif. 

TUBING. BRASS 
Precisian Tube Co. Inc" Church Rd. & Wissahickon Ave., N, Wales, Pa, 
Uniform Tubes Inc" Collegeville, Pa, 
Acme Model Engrg. Co" 654 Bergen Blvd., Ridgefield, N. l 
Anaconda American Brass Co" 414 Meadow St., Waterbury, Conn, 
Blum, J. & Co., Inc" Box 292, Carlstadt, N. J. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave" Philadelphia, Pa. 
Chase Brass & Copper Co" 20600 Chagrin Blvd" Cleveland, Ohio 
Chase Metals Service Div" 20600 Chagrin Blvd" Cleveland, Ohio 
Helenor Metals Corp., 60 Marbledale Rd" Tuckahoe, N, Y. 
Janney Cylinder Co., 7401 State Rd" Philadelphia, Pa. 
Norrich Plaslics Corp" 206 Babylon T pke" Roosevelt. N. y, 
Revere Copper & Brass, Inc., 230. Park Ave., New York, N, y, 
Smith, J. A. Co., Bovertown, Pa. 

TUBING. CERAMIC 
American Feldmuehle Corp., Box 2160, Glenbrook, Conn, .' P 1576 
American lava Corp" Cherokee Blvd, & Mfgr~ Rd" Chattanooga, Tenn, 

P 1575 
Basic Ceramics Inc" 221 Seventh Ave" Hawthorne, N. J, ...... P 1577 
Carborundum Co, Eletms Plant, Box 339, Niagara Falls, N. Y. •. P 1578 
Centra lab Elctm" Div., 5757 N, Green Bay Ave" Milwaukee, Wisc, 
General Elec, CD" lamp Glass Dept., 2440.0 Highland Rd., Richmond Hgts" Ohio 

P 1584 
Aremco Products, Inc" Box 145, Briarcliff Manor, N. Y. 
Atomergic Chemetals Co" 584 Mineola Ave., Carle Place, N, Y. 
Bram Metaliurgical·Chemical Co., 245 Chellen Ave., Philadelphia, Pa. 
Brush Beryllium Co., 17876 St. Clair Ave" Cleveland, Ohio 
Consolidated Ceramics & Metalizing Corp" Box 352, Flemington, N. J. 
Coors Porcelain Co" 600 Ninth St., Golden, Colo, 
Oiamonite Products Mfg, Co., Div. U. S, Ceramic Tile Co .. Shreve, Ohio 
Du·Co Ceramics Co" Box 278, Saxonburg, Pa, 
Duramic Products, Inc" 430 Commercial Ave., Palisades Park, N, J. 
Electrical Refractories Co., 50 E. Clark St., E. Palestine, Ohio 
ferro Corp., Eleetro Refractories Div., Box 781, E.liverpool, Ohio 
Frenchtown/CFI, Inc., 8th & Harrison Sts., frenchtown, N. J. 
Kirehberger, M., & Co" Inc" 250. Humphrey St., Englewood, N, J. 
lapp Insulator Co" Inc" Radio Speeialties Div., 350 Sumner St., leRev, N, Y. 
Maryland lava Co., Inc" P.O, Box 527, Dept. EEM, Bel Air, Md, 
Metal Ceram, Inc., 17 N, West St., Mount Vernon, N. y, 
National Ceramic Co" 500 Southard St., Trenton, N, J. 
Norrich Plastics Corp" 206 Babylon Tpke .. Roosevelt, N, y, 
Norton Co., 1 New Bond St., Worcester, Mass. 
Omega Engineering, Inc" Box 4047, Stamford, Conn, 
Paul, F, H. & Stein Bros" Inc" 235 5 Ave" New York, N, y, 
Porcelain Products Co" 225 N, Patterson St., Carey, Ohio 
Pyco, Inc., 604 E, linceln Hwy., Penndel, Pa. 
Quartzite Processing, Inc., 6 Holyoke St" Malden, Mass. 
Rosenthal China Corp" 411 East 76th St., New York, N. Y. 
Star Porcelain Co" 71 Muirhead Ave" Trenton, N. J. 
Steward, D. M., Mfg. Co., East 36th St., Chattanooga, Tenn, 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N, I. 
3M Co., 3M Center, St. Paul, Minn. 

TUBING. FLUOROCARBON. FLEXIBLE 

Union Carbide Corp., Carbon Prods. Div., 270 Park Ave" New York, N, y, 
Western Gold & Platinum Co., 525 Harbor Blvd" Belmont, Calif. 
Zircoa, (Zirconium Corp, of America), Box 39217, Solon, Ohio 

TUBING. COLUMBIUM 
Uniform Tubes Inc" Collegeville, Pa, 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N, y, 
Bram Metaliurgical·Chemical Co" 245 Chelten Ave., Philadelphia, Pa. 
Fansteellnc" One Tantalum PI., N, Chicago, III, 
Kawecki Berylce Inds., Inc., Box 1462, Reading, Pa. 
Mackay, A. D., Inc., 198 Broadwav, New York, N, y, 
Matthey Bishop, Inc., Malvern, Pa, 
Metal Ceram, Inc" 17 N, West St., Mount Vernon, N. y, 
Superior Tube Co" Box 191, Norristown, Pa, 
Union Carbide Corp" Materials Sys, Div., 1020 W, Park Ave., Kokomo, Ind. 
Var·lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N, J. 

TUBING. COPPER 
Precision Tube Co, Inc., Church Rd, & Wissahickon Ave" N. Wales, Pa. 
Uniform Tubes Inc" Collegeville, Pa. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Atlas Wire & Cable Co" Inc" 72 N, Broadway, Yonkers, N, y, 
Bram Metallurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa, 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Chase Brass & Copper Co" 20600 Chagrin Blvd., Cleveland, Ohio 
Chase Metals Service Div" 20600 Chagrin Blvd., Cleveland, Ohio 
Metal Ceram, Inc" 17 N. West SI., Mount Vernon, N. y, 
Mueller B~ss Co., 1925 lapeer Ave" Port Huron, Mich. 
Norrich Plastics Corp., 206 Babylon Tpke" Roosevelt, N. y, 
Okonite Co., 220 Passaic St., Passaic, N, J. 
Revere Copper & Brass, Inc" 230 Park Ave" New York, N, y, 
Smith, J. A, Co" Boyertown, Pa, 

. TUBING. FABRIC-ALSO SEE TUBING. 
SPAGHETTI 

Oabum Elcllns, & Cable Corp., 2360 Hoffman St .. Bronx, N, Y •.. 
Dearborn Wire & Cable Co" 3333 West Ohio St" Chicago, III, 
ICO/Rally, 1015 Corporation Way, Palo Alto, Calif. 
Maltel, l Frank, & Sons, School la" Norristown, Pa, . 
Hatvar Corp" 211 Randolph Ave., Woodbridge, N, 1. . 
Varflex Corp" 514 W, Court SI., Rome, N, Y. , 
Atlas Wire & Cable Co" Inc" 72 N, Broadway, Yonkers, N, Y. 
Automatic Die Cutting Machine Co" 149 Church St., New York, N. Y. 
Bentley·Harris Mfg, Co" 1050 Colwell la., Conshohocken, Pa, 
Birnbach Co, Inc" 177 Hanse Ave" Freeport, N, Y. 
Brand·Rex Di,., Box 498, Willimantic, Conn. 
Oieleetric Materials Co., 1811 W. Bryn Mawr Ave" Chicago, III. 
General Plastics Corp" 55 la France Ave" Bloomfield, N, J. 
Metal Ceram, Inc" 17 N, West St., Mount Vernon, N, Y. 
Port Plastics, Inc" 8037 E. Slauson, Montebello, Calif. 
Suflex Corp., 33-40 57th St., Woodside, N, Y. 
Westline Products, 220 S, Rose St., los Angeles, Calif. 

TUBING. FIBER 

P 2935 

P 2953 
P 1585 
P 1586 
P 1588 

Carborundum Co. Elctms Plant, Box 339, Niagara Falls, N, y, ., p 1578 
Dearborn Wire & Cable Co" 3333 West Ohio St" Chicago, III, 
Precision Paper Tube CD" 1033S, Noel Ave" Wheeling, III. P 1587 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Acme Model Engrg, Co" 654 Bergen Blvd" Ridgefield, N. J, 
Brandywine Fibre Prods. Co., 1501 Popular St., Wilmington, Dela, 
Budd Co" Polychem Div" 70 S. Chapel St., Newark, Del. 
Eleetrical Insulation Co., Inc" 1245 Marconi Blvd., Copiague, N. Y. 
Fabritron, Inc., 11650 Genesee St., Alden, N, Y. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Insulating Fabricators, Inc" 150 Union Ave., E. Ruthertord, N, J. 
laminated Sheet Products Corp., 449 Neponset St" NorWOOd, Mass, 
NVF Co" Maryland Ave. & Beech St., Wilmington, Del. 
Paramount Inds" Inc" 1430 Progress Rd" FI. Wayne, Ind. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Resinite Corp" 1047 S, Noel Ave., Wheeling, III. 
Spaulding Fibre Co" Inc., 310 Wheeler SI., Tonawanda, N, y, 
Stone Industrial Corp" 900 Franklin St., N. E., Washington, 0, C, 
Suftex Corp" 33-40 57th St., Woodside, N, Y. 
Westinghouse Eleetric Corp., Industrial Plastics Div., 

1585 lebanon School Rd., W. Mifflin, Pa. 
Whitaker Cable Corp" 1301 Burlington St., N. Kansas City, Mo. 
Zippertubing Co., 13000 S, Broadw,y, los Angeles, Calif, 

TUBING. FLUOROCARBON. FLEXIBLE 
Daburn Elctrns. & Cable Corp" 2360 Hoffman SI., Bronx, N, Y. , . P 2935 
Dearborn Wire & Cable Co., 3333 West Ohio St" Chica~o, III. 
Garreft Elctrns, & Cable Corp" 24 Central Dr., Farmingdale, N. Y. 
lCD/Rally, 1015 Corporation Way, Palo Alto, Calif. P 2953 
Smith, H. H., Inc., 812 Snediker Ave., Brooklyn, N, y, 
Zeus Industrial Products, Inc" 195 Nassau St" Princeton, N, J. 
Actioncraft Prods" Inc., 2 Yennicock Ave., Port Washington, N, Y. 
Adam Spence Corp" 3856 Park Ave., Edison, N, J. 
Bentley·Harris Mfg, Co" 1050 Colwell la" Conshohocken, Pa. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave" Philadelphia, Pa, 
Brand·Rex Div" Box 498, Willimantic, Conn, 
Central Plastics Dists. Co" 527 S, Wells St., Chicago, III. 
Chemplast, Inc" 923·150 Dey Rd" Wayne, N, J. 
Co·Operative Industries, Inc" 100 Oakdale Rd" Chester, N. ), 
Electronized Chemical Corp., S. Bedford St., Burlington, Mass. 
Fabritron, Inc" 11650 Genesee SI., Alden, N. y, 
General Plastics Corp" 55 La France Ave" Bloomfield, N, j, 
Pelmor labs, Inc" 401 lafayette St., Newtown, Pa. 
Port Plastics, Inc" 8037 E. Slauson, Montebello, Calif, 
Raybestos·Manhattan, Inc" 61 Willett St., Passaic, N. I, 
Shamban, W. S, & Co., 11543 W. Olympic Blvd., los Angeles, Calif. 
Tylon Corp. of America, 46 liberty St., Metuchen, N. J. 
Westline Products, 220 S. Rose St.; los Angeles, Calif. 
Zippertubing Co., 13000 S. Broadway, los Angeles, Calif. 
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TUBING. FUSED QUARTZ 

TUBING.· FUSED QUARTZ 
Amersil, Inc., 685 Ramsey Ave., Hillside, N. I. p 1638 
Basic Ceramics Inc., 221 Seventh Ave., Hawthorne, N. I. 
General Elec. Ca., Lamp Glass Dept., 24400 Highland Rd., Richmond Hgts., Ohio 

p 1584 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. I. 
Gamer Glass Co., 177 S. Indian Hill, Claremont, Calif. 
'Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 
Quartzite Processing, Inc., 6 Holyoke St., Malden, Mass. 
Syncor Prods. Co., Inc., 44 Eastern Ave.; Malden, Mass. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. J. 
Westinghouse Electric Corp., 1 Westinghouse Plaza. Bloomfield. N. J. 
Xenon ,"rp., 39 Commercial St., Medford, Mass. 

TUBING. GLASS FIBER INSULATION 
Alpha Wire Div .. Loral Carp .. 711 Lidgerwood Ave .. Elizabeth. H. J. p 2923 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St .. Bronx. N. Y. . . p 2935 
Dearborn Wire & Cable Co., 3333 West Ohio St., Chicago. IH. 
ICO/Rally, 1015 COllloration Way. Palo Alto. Cain. . . . . p 2953 
Markel, L. Frank, & Sans, School La., Norristown, Pa. ... p 1585.2957 
Matvar Carp .. 211 Randolph Ave., Woodbridge, N. I. . P 1586 
Yarflex Corp., 514 W. Court St., Rome, N. Y. ... p 1588 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Bentley·Harris Mfg. Co., 1050 Colwell la., Conshohocken, Pa. 
Birnbach Co. Inc .. 177 Hanse Ave .. FreeDort. N. Y. 
Brand·.Rex Div., Box 498, Willimantic, Conn. . 
Brandywine Fibre Prods. Co., 1501 Popular St, Wilmington, Dela. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
C/P Corp .. RFD 3, Newberry, S. C. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
Electrical Insulalion Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, london, W.C. 2, Eng. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Johns-Manville Sales Corp., 22 East 40th St., New York, N. Y. 
Laminated Fabricators, 1145 San Maleo Ave., San Bruno, Calif. 
Laminated Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Norrich Plaslics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Port Plastics, Inc., 8037 E. Slauson, MontebellO, Calif. 
Slevens Products Inc., 128 N. Park SI., East OranRe, N. J. 
Suflex Corp., 33-40 57th St., Woodside, N. Y. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

TUBING. GLASS. PRECISION 
G T I Corporation, 310 Chestnut St, MeadYille, Pa. 
General Elec. Co.,Lamp Glass Dept, 24400 Highland Rd., Richmond Hgts., Ohio 

P 1584 
Corning Glass Works, Laboratory Prods. Dept., Corning, N. Y. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Fischer & Porter Co., 115 Warminster Rd., Warminster, Pa. 
Garner Glass Co., 177 S. Indian Hill, Claremont, Calif. 
Jenaer Glaswerk Schott & Gen. Inc., 200 Park Ave., New York, N. Y. 
Owens·lllinois, Inc., P.O. Box 1035, Toledo, Ohio 
Richland Glass Co., Inc., Richland, N. J. 
Syncor Prods. Co., Inc., 44 Eastem Ave., Malden, Mass. 
Wilmad Glass Co., Inc., Buena, N .. I. 

TUBING. HEAT SHRINKABLE-ALSO SEE 
CAPS. FORMS & TAPES. HEAT 
SHRINKABLE 

Alpha Wire DiY., Loral Corp., 111 Lidgerwood Ave., Elizabeth, H. I. p 2923 
Chomerlcs, Inc., 85 Mystic St., Arlington, Mass. .. p 1639.1640 
Daburn ElctrllS. & Cable Corp., 2380 Hoffman SI., Bronx, N. Y. . . p 2935 
Dearborn Wire & Cable Co., 3333 West Ohio St, Chicago, III. 
Dow Corning Corp., Midland, Mich. 
Garrett Elctrns. & Cable Corp., 24 Central Dr., Farminadale. N. Y. 
ICO/Rally, 1015 Corporation Way, Palo AHa, Cal~. . . . . . . . . . P 2953 
Markel, L. Frank, & Sons, School La., Norristown, Pa. p 1585 
National Wire & Cable Corp., 138 San Fernando Rd., 

Dept EEM, Service Div., Los Angeles, Cal 
Hatvar COlli., 211 Randolph Aye .. Woodbridge, N. I. . P 1586 
Precision Paper Tube Co., 1033 S. Noel Ave., Wheeling, III. .... p 1587 
Saxton Wire & Cable DiY., 215 H. Route 303, Congers, N. Y. .... P 2966 
Zeus Industrial Products, Inc., 195 Hassau St., .Princeton. H. J. p 1589 
Abesto Corp., Ackerman St., Bloomfield, N, J. 
Actioncraft Prods" Inc., 2 Yennicock Ave.; Port Washington, N. Y. 
Atlas Wire & .Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Automatic Die Cutting Machine Co., 149 Church St., New York, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. ' 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago. III. 
Chemelec Products inc., 8 Fellowship M .. Cherry Hill, N. J. 
Chemplast, Inc., 923-150 Dey Rd., Wayne, N. J. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
E.I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Electronized Chemical Corp., S. Bedford St., Burlington, Mass. , 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., WilminRton. Del. 
General Plastics Corp., 55 La France Ave., Bloomfield, N. J. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Ideal·Hel~rman Can., Ltd., 331 Frankcom SI., Ajax, Ont., Can. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Laminaled Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
Port PlastiCS, Inc., 8037 E. Slauson, Montebello,Calif. 
Raybaslas·Manhattan, Inc., 61 Willett St., Passaic, N. J. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 
Rayclad Tubes, Inc., 300 Constitution Dr., Menlo Park, Calif. 
Rehau Plastiks, Inc., 50·22 49thSt, Woodside, N. Y. 
Resin Formulators Co., 9601 Jefferson Blvd., Culver City, Cal. 
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Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., los Angeles, Calif. 
Stone Industrial Corp., 900 Franklin St., N. E., Washington,D. C. 
3M Co., 3M Center, St. Paul, Minn. 
Transcon Mfg: Co., 2655 Perth St., Dallas, lex. 
Tyton Corp. of America, 46 liberty St, Metuchen, N. J. 
Westline Products, 220 S. Rose St., Los Angeles, Calif. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

TUBING. MAGNESIUM 
Atomergic Chametals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metaliurgical·Chemical Co., 245 Chellen Ave., Philadelphia, Pa. 
Dow Chemical Co., Midland, Mich. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
MetaLCeram, Inc., 17 N. West St., Mount Vernon, N. Y. 
3M Co., 3M Center, SI. Paul, Minn. 
Var·Lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 

TUBING. METAL-SEE TUBING. BRASS: 
TUBING. COPPER: DC. 

TUBING. MDAL ALLOY 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Diy .. 

231 New lersey RR Ave.; Newark, N. I. 
Precision Tube Co. Inc., Church Rd. & Wissahickon Ave., N. Wales, Pa. 
Uniform Tubes Inc., Collegeville, Pa. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Anaconda American Brass Co .. 414 Meadow St., Waterbury. Conn. 
Armco Steel Corp., 703 Curtis St., Middletown, Ohio 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Brush Beryllium Co., 17876 St. Clair Ave., Cleveland, Ohio 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Chase Brass & Copper Co., 20600 Chagrin Blvd., Cleveland, Ohio 
Chase Melals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Crucible Steel. Corp., Box 88, Pittsburgh, Pa. 
Division Lead Co., 7742 West 61st PI., Summit, III. 
Dow Chemical Co., Midland, Mich. 
Extrudonics Inc., 1002 Jersey Ave., New Brunswick, N. J. 
Huntington Alloy Prods Div., Guyan River Rd., Huntington, W. Va. 
Janney Cylinder Co., 7401 Stale Rd., Philadelphia, Pa. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden. N. J. 
Matthey Bishop. Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt. N. Y. 
Ohio Steel Tube, Div. Copperweld Steel Co., Shelby, Ohio 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Republic Steel Corp., Box 6778, Cleveland, Ohio 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N. Y. 
Russell Inds., Inc., 96 Station Plaza, Lynbrook, N.Y. 
Ryerson, J. T. '& Son, Inc., 2558 West 16th St., Chicago. III. 
Superior lube Co., Box 191, Norristown, Pa. 
3M Co., 3M Cenler, St. Paul, Minn. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 
Whittaker Corp., 9229 Sunset BI., Los Angeles. Calif. 

TUBING. MDAL HOSE. FLEXIBLE 
Airtron OIv., Litton Industries, 200 E. Hanover Ave., Morris. Plains. N. J. 
Co·Operative Industries, Inc., 100 Oakdale Rd., Chester, N. J. . 
Estes Engrg. Co., .543 West 1841h St., Gardena, Calif. 
Flexaust Co., 277 Park Ave., New York, N. Y. 
H.i·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, N. J. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Russelllnds., Inc., 96 Station Plaza, Lynbrook. N. Y. 
Titeflex, Inc., Hendee St., Springfield, Mass. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 

TUBING. MICA 
Perfection Mica C~, 740 Thomas Dr., Bensonville, III. ....... p 1225 
American Mica Insulation Co., Manasquan, N. J. 
Asheville·Schoonmaker Mica Co., 900 Jefferson Ave .. Newport News. Va. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Cleveland Mica Co., 1360 Hird Ave., LakeWOOd, Ohio 
Mica Fabricating Co., 53 Central Ave., Rochelle Park, N. l. 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
3M Co., 3M Center, St. Paul, Minn. 

TUBING. MOLYBDENUM 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metaliurgical·ChemicaICo., 245 Chelten Ave., Philadelphia, Pa. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
G. E. Co., Lamp Metals & Camp., 11800 Tungsten Rd., Cleveland. Ohio 
Mackay, A. D., Inc:, 198 Broadway, New York, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Norton Co., Metals Div., 45 Industrial PI., Newton, Mass. 
Pyco, Inc., 604 E. Lincoln Hwy., Penndel, Pa. 
Rembar Co., Inc., 67 Main St., Dobbs Ferry, N. Y. 
Superior Tube Co., Box 191, Norristown, Pa. 
Thermo Electron Corp., 85. First Ave., Waltham, Mass. 
3M Co., 3M Center, St. Paul, Minn. . . 
Var·Lac·Oid Chemical Co., 666 S. Front SI., Elizabeth, N. J. 
Whittaker Corp., 9229 Sunset BI., los Angeles. Calif. 

TUBING. MONEL 
UnHorm Tubes Iflc., Collegeville, .Pa. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave .. , Philadelphia, Pa. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Huntington Alloy Prods Div., Guyan River Rd., Hunlinglon, W. Va. 
lanney Cylinder Co., 74D1 Stale Rd., Philadelphia, Pa. 
Matthey Bishop, Inc., Malvern, Pa. 
Omega Engineering, Inc., BOX 4047, Stamford; Conn. 
Superior lube Co., Box 19hNorristown, Pa. 
Var·Lac·Did Chemical Co., 666 S. Front St., Elizabeth, N. I. 

TUBING. MYLAR 
Dearborn Wire ~ Cable Co., 3333 West Ohio St, Chicago. III. 
Garrett [Ictrns. & Cable Corp., 24 Central Dr., Farmingdale, N. Y. . 
Precision Paper Tube Co., 1033 S. Noel AYe., Wheeling, III. ... P 1587 
American Mica Insulation Co., Manasquan, N. J. 
Brandywine Fibre Prods. Co., 1501 Popular.St., Wilmington, Dela. 
Electricallnsulatio.n Co.,. Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Laminated Sheet Products Corp., 449 Neponset St .. NorwOOd, Mass. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. . 
Stone Industrial Corp .. 900 Franklin St.. N., E., WashinRton. D. C. 
3M Co., 3M Center, SI. Paul, Minn. 
Zipperlubing Co., 13000 S. Broadway, los Angeles, Calif. 

TUBING. NICKEL 
Precision Tub, Co. Inc., Church Rd. & Wissah~kon Ave., N. Wales, Pa. 
Tohoku Metallnds., Ltd" 13-10, 7·Chome. Ginza·Chuo-ku, Tokvo, lapan 
Uniform Tubes Inc., Collegeville, Pa. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metall"gical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Crucible Steel Corp., Box 88. Pittsburgh, Pa. 
Huntinglon Alloy Prods Div., Guyan'River Rd., Huntington, W. Va. 
lanney Cylinder Co., 7401 State Rd., Philadelphia, Pa. 
Mackay, A . .0., Inc., 198 Broadway, New York:N. Y. 
Magnetic Metals Co., Hayes Ave. at 21st St.. Camden, N. J. 
Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt. N. Y. 
Russelllnds., Inc., 96 Station Plaza, Lynbroo~ N. Y. 
Smith, J. A. Co., Boyertown, Pa. 
Superior Tube Co., Box 191, Norristown, Pa. 
Var·Lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 

TUBING. NYLON-ALSO SEE TUBING. 
SPAGHETTI 

Daburn Elctrns. & Cible Corp., 2360 Hoffman St., Bronx, N. Y. . . P 2935 
GC Electronics, Dept 1D·I, 400 S. Wyman St., Rockford, III. 
ICO/Rally, 1015 Corporation Way, Palo Alto. Calif. 
Markel, L. Frank, & Sons, School La., Norristown, Pa •.. 
Precision Paper Tube Co., 1033 S. Noel Ave., Wheeling. III. 
Varflex Corp., 514 W. Court St., Rome, N. Y .. 
Abesto Corp., Ackerman ·St., Bloomfield, N. J. 
Adam Spence Corp., 3856 Park Ave., Edison, N. l. 
American Mica Insulation Co., Manasquan, N. l. 
Anchor Plastics Co., Inc., 36-36 36th St., long Island City, N. Y. 

p 2953 
P 1585 
p 1587 
P 1588 

Atlas Wire & 'Cable Co., Inc., 72 N. Broadway, Yonkers. N. Y. 
Bentiey·Harris Mfg. Co., 1050 Colwell la., Conshohocken, Pa. 
Brandywine Fibre Prods. Co., 1501 Popular St., Wilmington, Dela. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Budd Co., 2450 Hunting Park Ave., Philadelphia, Pa. 
Central Plastics Dists. Co., 527 S. Wells St .. Chicago. III. 
Chemplast, Inc., 923·150 Dey Rd., Wayne, N. J. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. 
Franklin Fibre·lamitex Corp., 901·905 Easl13th St., Wilmington. Del. 
General Scientific Equip. Co., limekiln Pike & Williams Ave., Phila., Pa. 
Insulating Fabricators. Inc .. 150 Union Ave .. E. Rulherford. N. J. 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn, N. Y. 
Laminaled Sheet Products Corp., 449 Neponset St., Norwood. Mass. 
long, T. J., Inc., 215 Stonehinge La., Carle Place, N. Y. 
Moore, Samuel & Co.; Mantua, Ohio 
New England Tape Co., 30 Tower St., Hudson, Mass. 
Norrich Plastics Corp., 206 Babylon lpke., Roosevelt, N. Y. 
Polymer Corp., 2120 Fairmont Ave .. Reading, Pa. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Resinile Corp., 1047 S. Noel Ave., Wheeling, III. 
Royal Inds., 2051 E. Maple Ave., EI Segundo, Calif. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., los Angeles, Calif. 
Transcon Mfg. Co., 2655 Perth St" Dallas. Tex. 
Tri·Tech of Florida, Inc .. 3190 Tyrone Blvd. Box 12729. St. Petersburg, Fla. 
Westline Products, 220 S. Rose St, Los Angeles, Calif. 

TUBING. PAPER 
Precision Paper Tube Co., 1033 S. "oel Ave., Wheeling, III. P 1587 
American Mica Insulation Co., Manasquan, N. J. 
Brandywine Fibre Prods. Co., 1501 Popular St., Wilmington, Dilla. 
Budd Co., Polychem Div., 70 S. Chapel St, Newark, Del. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Jonesvnle Paper Tube Corp., 474 Beck Rd., Jonesville, Mich. 
Panelyte Industrial Div., Enterprise Ave., Trenton, N. J. 
Paramount Inds., Inc., 1430 Progress Rd., Ft. Wayne. Ind. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 
Stone Industrial Corp., 900 Franklin St., N. E., Washington, D. C. 

TUBING. PHENOLIC 
ItO/Rally, 1015 COllloration Way, Palo Alto. Cain. . . . . . . . . . P 2953 
Precision Paper Tube Co., 1033 S. Hoel Aye., Wheeling, III. P 1587 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Ace Plastic Co., Inc., 91·54 Van Wyck Expwy., Jamaica. N. Y. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. J. 
American Mica Insulalion Co., Manasquan, N. J. 
Brandywine Fibre Prods. Co., 1501 Popular St., Wilmington, Dela. 
Budd Co., Polychem Div., 70 S. Chapel St., Newark, Del. 
Cenlral Plastics Oists. Co., 527 S. Wells St .. Chicago. III. 
Edallndustries, Inc., 4 Short Beach Rd., E. Haven, Conn. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Fabritron, Inc., 11650 Genesee St., Alden, N. Y. ' 
Franklin Fibre·Lamite, Corp., 901·905 East 13th SI., Wilmington, Del. 
General Electric Co., Laminated Products Dept., Coshocton, Ohio 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn, N. Y. 
Laminated Sheet Products Corp., 449 Neponset St., Norwood. Mass. 
long, T. J., Inc., 215 Stonehinge la., Carie Place, N. Y. 
NVF Co., Maryland Ave. & Beech SI., Wilmington, Del. 
Norrich Plastics Corp., 206 Babylon T pke., Roosevelt. N. Y. 
Panelyle Industrial 01,., Enterprise Ave., Trenton, N. J. 
Paramount Inds., Inc., 1430 Progress Rd., Ft. Wayne. Ind. 
Port Plastics, Inc., 8037 E. Slauson, Montebello, Calif. 
Red Seal Electric Co., 3835West 150th St., Cleveland, Ohio 
Resdel Corp., Bdx 2171, Rio Grande, N. J. 



Resinite Corp., 1047 S. Noel Ave., Wbeeling, III. 
Richardson Co., 2640 Lake St, Melrose Pk., III. 
Ryerson, J. T. & Son, Inc., 2558 West 16th St, Chicago, III. 
'Spaulding Fibre 1:'0.; Inc., 310 Wheeler St, Tonawanda, N. Y. 
Stevens Products Inc., 128 N. Park St., East Orange, N. 1. 
Stone Industrial Corp., 900 Franklin St., N. E., Washington, D. C. 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St. Petersbur~, Fla. 

TUBING. PLASTIC-ALSO SEE TUBING. 
SPAGHETTI 

Alpha Wire Div., Loral Corp., 711 LidgeMod Ave., E1izabelll, N. I. p 2923 
Dabarn EJctrns. & Cabl. Corp., 23&11 Hollman St, Brenx, N. Y. . . p 2935 
DUrUrn Wire & Cable Co., 3333 West Ohio St, C_lcago, HI. 
GarnU EJctrns. & Cable Corp., 24 Central Dr .. Farminl~al., N. Y. 
ICO/IIaIIy, 1015 CII'jIOI'ItiOA War, Pal' Alto, CalH. . .•.. .... p 2953 
Martol, L Fre.k, & Sons, School La., Norristowl, Pa. .. p 1585,2957 
National Wire & Callie Clrp., 138 San Fernando Rd., 

Dept £EM, Service Ow .. lis Angel.s, Cal. 
Nahlr Corp., 211 Randolfh Awe. Woodbridp, N. I. ........ . .. p 1586 
Preclsi .. Pljlii' Tube Co. 1033 S. Nltl Ave., Wbeeling, III. .... p 1587 
lire Indultries Inc., 125 Spencer Pl., Mallllronecli, N. Y. 
Yarftex Corp. 514 W. Coart St., ROlle, N. Y. ................ p 1588 
Zeus Industrial Products, Inc., 195 Nassau St, Princeton, N. J. p 15B9 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Ace Plastic Co., Inc., 91·54 Van Wyck Expwy., lamaica, N. Y. 
Acme Model Engrg. Co., 654 Bergen Blvd., Ridgefield, N. 1. 
Actioncraft Prods., Inc., 2 YenniCDck Ave., Port Washington, N. Y. 
Adam Sjlence Corp., 3B56 Park Ave., Edison, N. J. 
American Mica Insulation Co., Manasquan, N. J. 
Anchor Plastics Co., Inc., 36-36 36th St., Long Island City, N. Y. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
B & C Insulation Prods., Inc., 490 lincoln Hwy., Iselin, N. 1. 
Bentley·Harris Mfg. Co., 10SO Colwell La., Conshohocken, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Blum, 1. & Co., Inc.,. Box 292, Car~tadt, N. J. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brand.ftex DiY., Box 498, Willimantic, Conn. 
Brandywine Fibre Prods, Co., 1501 Pepular St., Wilmington, Dela. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Budd Co., 2450 Hunting Park Ave. Philadelphia, Pa. 
Celluplastics, Inc., Sub. Brockway Glass Co., Brockway, Pa. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago, III. 
Chemplast Inc., 923-ISO Dey Rd., Wayne,N. J. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago,lIl. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Electronized Chemical Corp., S. Bedford St., Burlington, Mass. 
English E1ee. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St, Wilmington, Del. 
General Plastics Corp., 55 La France Ave., Bloomfield, N. J. 
General Scientific Equip. Co.,limekiln Pike & Williams Ave., Phila., Pa. 
Goodrich, B. F.lndustrial Products Co., 500 S. Main St., Akron, Ohio 
Hecht Rubber Corp., 482-484 Riverside Ave., Jacksonville, Aa. 
Ideal.lfellerman Can., lid., 331 Frankcom St., Ajax, Ont., Cen. 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutherford, N. J. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Jodee Plastics, Ine., 9903 Foster Ave., Brooklyn, N. Y. 
Koppers Co., Ine., Koppers Bldg., Pittsburgh, Pa. 
Laminated Sheet Products Corp., 449 Neponset St., Norwood, Mass. 
Long, T. I., Inc., 215 Stonehinge La., Carle Place, N. Y. 
Mallinckrodt Chemical Works, 2nd & Mallinckrodt Sts., St Louis, Mo. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 
Moore, Samuel & Co., Mantua, Ohio 
New England Tape Co., 30 Tower St., Hudson, Mass. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Okonite Co.,22O Paslaic St., PassaiC, N. J. 
Pacific E1ectricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Port Plastics, Inc" 8037 E. Slauson, Montebello, Calif. 
Raybestos-Manhattan, Inc., 61 WHiett st., Passaic, N. J. 
Rehau Ptasliks, Inc., 50-22 49th St, Woodside, N. Y. 
Resdal Corp., Box 2171, Rio Grande, N. I. 
Resinite Corp., 1047 S. Noel Ave., Wheeling, III. 

. Richco Plastic Co" 5825 N. Tripp Ave., Chicago, III. 
Royal Inds., 2051 E. Maple Ave., EI Segundo, Calif. 
Ryerson, J. T. & Son, Inc., 2558 West 16th St., Chicago, III. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Stevens Produets Inc., 128 N. Park St., East Orange, N. J. 
Stolle Industrial Corp., 900 Franklin St., N. E., Washington, D. C. 
Suffex Corp., 33-40 571h St., Woodside, N. Y. 
Superior Continentel Corp., Box 489, Hickory, N. C. 
TaIlor Electric, Inc., Fisher Rd., Howell, Mich. 
3M Co., 3M Center, St. Paul, Minn. 
Trteflex, Inc., Hendee St., Springfield, Mass. 
Transeon Mfg. Co., 2655 Perth St., Dellas, Tex. 
Tri·State ElClrns. Corp., Broadway & Jefferson SIs., Camden, N. 1. 
TrHech of Florida, Inc., 3190 Tyrone'· Blvd. Box 12729, St. Petersburl!. Fla. 
Tytoo Corp. of America, 46 liberty St., Metuchen, N. I. 
Westline Products, 220 S. Rose St., Los Angeles, Calif. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

TUBING. PLATINUM , 
EngeJbard M"merals & Chellicals Corp., Engelhard.lnds. Div., 

231 New lerseY RR Ave., Newark, N. I. 
Ualform Tlbes Inc., CDllepvllle, PI. . 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metaliurgical·Chemical ·Co., 245 Chelten Ave., Philadelphia, Pa. 
Improved Seamless Wire Co., 775 Eddy St., Providence, R. I. 
Mackay, A. D., Inc., 198 8roadway, New York, N. Y. 
Matthey B~hop, Ine., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Omege Engineering, Inc.; Box 4041, Stamford, Conn. 
Pyco, Inc., 604 E. lincoln Hwy., Penndel, Pa. 
Var.[ac-Oid Chemical Co., 666 S. Front St., Elizabeth, N. 1. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 

TUBING, PORCELAIN 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
OU-Co Ceramics Co., Box 278, Saxonburg, Pa. 
Ferro Corp., Eleetro Refractories Div., Box 781, E. liverpool, Ohio 
lapp Insulator Co., Inc., Radio Specialt~s Div., 350 Sumner St.,LeRoy, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Porcelain Products Co., 225 N. Patterson St., Carey, Ohio 
Ster Porcelain Co., 71 Muirhead Ave., Trenton, N. J. 
Thermal American Fused Quartz Co., 

Rte. 202 & Change Bridge Rd., Montville, N. 1. 
3M Co., 3M Center, St Paul, Minn. 

TUBING. PRECIOUS METAL 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Diw., 

231 New JerseY RR Ave., Newark, N. I. 
UnHano Tubas Inc., Callegeville, Pa. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bralnin, C. S. Corp., 320 Washington St., MI. Vernon, N. Y. 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Handy & Harman, 850 3rd Ave., New York, N. Y. 
Improved Seamless Wire Co" 775 Eddy St., Providence, R. I. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pyco, Inc., 604 E. lincoln Hwy., Penndel, Pa. 
Var·Lac.()id Chemical Co., 666 S. Front St., Elizabeth, N. 1. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 

TUBING. REFRACTORY METAL 
UaHam Tubes Inc., CDilegeylJle, Pa. 
Cleveland Refractory Melals Div., 28850 Aurora Rd., Solon, Ohio 
Fansteel Inc., One Tantalum PI., N. Chicago, III. 
Matthey Bishop, Inc., Malvern, Pa. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
Var·Lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 

TUBING. RUBBER. NATURAL & SYNTHETIC 
.,. ladustries Inc., 125 Spencer Pl., Mamameek, N. Y. 
Varfter Corp., 514W. Court St., Raile, N. Y. .... .. .. . . .. .... p 1588 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Anchor Plastics Co., Inc., 36·36 36th St., Long Island City, N. Y. 
Atlantic India Rubber Co.; 571 W. Polk St., Chicago, III. 
B & C Insulation Prods., Inc., 490 lincoln Hwy., Iselin, N. 1. 
Bentley.lfarris Mfg. Co., 1050 Colweilla., Conshohocken, Pa. 
Continental Rubber Works, Sub. Continental Copper & Steel, Erie, Pa. 
Darling, R. E., Co., Inc., Box 666, Gaithersburg, Md. 
G. E. Co., lamp Metals & Comp., 21800 Tungsten Rd., Cleveland, Ohio 
General Scientific Equip. Co., limekiln Pike & Williams Ave., Phila., Pa. 
Goodrich, B. F. Industrial Products Co., 500 S. Main St., Akron, Ohio 
Groendyk Mfg. Co., Inc., P.O. Box 278, Buchanan, Va. 
Hecht Rubber Corp.,482·484 Riverside Ave., Jacksonville, Fla. 
ldeal·Helierman Can., Ltd., 331 Frankcom St., Ajax, Ont., Can. 
Kirkhill Rubber Co., 300 E. Cypress St, Brea, Calif. 
Minisink Rubber Co., Inc., 2 Orange County, Unionville, N. Y. 
Minor Rubber Co., Inc., 69 Ackerman St., Bloomfield, N. 1. 
National Gasket & Washer Corp., 124 East 25 St., New York, N. Y. 
Nelson Vacuum PUmp Co., 2133 4th St., Berkeley, Calif. 
Pelmor LObs, Inc., 401 lafayette St., Newtown, Pa. 
Raybeslos·Manhattan, Inc., 61 Willett St., Passaic, N. J. 
Stalwart Rubber Co., 377 Northfield Rd., Bedford, Ohio 
Stevens Products Inc., 128 N. Park St., East Orange, N. J. 
Titeflex, Inc., Hendee St., Springfield, Mass. 
Tri.state Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. 1. 
Tyton Corp. of America, 46 Liberty St., Metuchen, N. J.' 
Westline Products, 220 S. Rose St., Los Angeles, Calif. 

TUBING. SHRINKABLE-
SEE TUBING. HEAT SHRINKABLE 

TUBING. SPAGHETTI 
Alpha Wire DiY., Loral Corp., 111 L1dgerwaod Awe., Elizabeth, N. I. p 2923 
Cillca Wira & Cabla Co., 250 W. Crescent Awe., Allendale, N. I. 
Dallurn E1ctrns. & Cable Corp. 2380 Hoffman St, BrDnx, N. Y. . . p 2935 
Delrbern Wire & Cable Co., 3333 West Dkio St, Chicllo, III. 
GC Electranlcs, Dept 10·1, 400 S. Wyman St., Rockford, III. 
lCD/Rally, 1015 Corporation Way, Pall ARo, cain. . . . . . . . •. p 2953 
Markel, L Flink, & SOlS, School La., Norr~wn, Pa. ., p 1585,2957 
Saxtan Wire & Callie mw., 215 N. Raute 303, CDigers, N. Y. .... p 2966 
Yarftex Corp., 514 W. Caurt St, Rome, N. Y ............ , . ... p 1588 
Zeus Ind.strial Products, Inc., 195 Nassau St, Princeton, N. I. p 1589 
Abesto Corp., Ackerman St" Bloomfield, N. J. 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington; ·N. Y. 
Adam Spence Corp., 3856 Park Ave., Ed~on, N. 1. 
American Mica Insulation Co., Manasquan, N. J. 
Atlas Wire & Cable Co., Inc., 72~. Broadway, Yonkers, N. Y. 
Bentley·Harris Mfg. Co., 1050 Colweilla., Conshohocken, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brand Dielectrics, Inc., Rle. 203, N. Windham, Conn. 
Brand·Rex Div., Box 498, Willimantic, Conn. 
Central Plastics Dists. Co., 527 S. Wells St., Chicago, III. 
Chemplasl, Inc., 923-1SO Dey Rd., Wayne, N.1. 
Crane Packing Co., 6400 Oakton St., Morton Grove, III. 
Dielectric Materials Co., 1811 W. Bryn Mawr Ave., Chicago, III. 
E1ectronized Chemical Corp., S. Bedford St., Burlington, Mass. 
Fluoro Plastics Inc., G & Venango Sts., Philadelphia, Pa. 
Franklin Fibre·Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 

TUBING. 

Hitemp Div., 1200 Shames Dr., Westbury, N. Y. . 
Insulating Fabricators, Inc., 150 Union Ave., E. Rutllerford, N. J. 
Jodee Plastics, Inc., 9903 Foster Ave., Bmklyn, N. Y. 
laminated Shaet Products Corp., 449 Neponset St, Norwood, Mass. 
Long, T. J., Inc., 215 Stonehinge la., Carle Place, N. Y. 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 
Omege Engineering, Inc., Box 4047, Stamford, Conn. 
Oneida E1eetronic Mig. Co., 843 N. Cottage St, Meadville, Pa. 
Philmore Mig. Co., Inc., 13JlI)1 Jamaica Ave., Richmond Hill, N. Y. 
Plastic Associates, Inc., &II Inip Dr., Inwood, N. Y. 
Polymer Corp., 2120 FairmOllt Ave., Reading, Pa. 
Port Plastics, Inc., 8037 E. SIa_, Montebella, cain. 
Royal Inds., 2061 E. Maple Ave., EI Segundo, cain. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Cain. 
Sparta Mfg. Co., Dover, Ohio 
Star Porcelain Co., 71 Muimud Ave., Trenton, N. J. 
Stolle Industrial Corp., 900 Franllln St, N. E., Weshlngton, D. C. 
SUffex Corp., 33-40 57th St., Woodside, N. Y. 
Superior Continental Corp., Box 489, Hickory, N. C. 
Thenoal Wire & Eietrns. Corp., Keelers Bay, S. Hero, VI. 
Thermax Wire Corp., 32.()2 linden Pt., Flushing, N. Y. 
3M Co., 3M Center, St Paul, MiM. 
Titeftex, Inc., Hendee St,Springfield, Mass. 
Transcon Mfg. Co., 2655 Perth St., Dallas, Tex. 
TrJ.Stete E1etrns. Corp., Broadway & Jefferson SIs., Camden, N. J. 
Trl·Tech Df Horlda, Inc., 3190 Tyrone Blvd. Box 12729, St PetersbulR. Fla. 
TytOll Corp. of America, 46 Uberty St, Metuchen, N. J. 
Westline Products, 220 S. Rose St., Los Angeles, cain. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

TUBING. SPIRAL WRAP 
AlP 1IIC0000llted, Bu 3l1li, Harrisflwt. Pa. 
Mum Elctrns. • Cable Carp., _ Hoffllln St, Bnru, N. Y. . . p 2935 
iJearfln wn & Cabl. Co., 3333 West Dbla St; Chlcap, II. 
lCD/lilly, 1015 Carp.rIIIl. Way, Pall AlII, ClIff. • • • • . . . . • p 2953 
Pa.1it Carp., 17301 RidpJllld Ate. TlIIIt, Park, III. 
PtIfectfeII Mica Co.. 740 TRIllS Dr., BeIllO"",II, II. ....... p 1225 
Preclsl. Paper Tube Co., 1833 S. NHI Awe., ...... III. ..•. p 1587 
Saston Wire & Ca~ DIY. 215 N. IIGaII 303, C • .,., N. Y. ••.. p 2966 
Abesto Corp., Ackerman St., Bloomfield, N. J. 
Actioncreft Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
BirrlJach Co. Inc., In Hanse Ave., Freeport, N. Y. 
Brandywine Fibre ~. Co., lSOI Popular St., Wilmington, Dela • 
Budd Co., 2450 Hunting Park Ave., Philadelphia, 1'1. 
Budd Co., Polychem DIv., 70 S. Chapel st., Newark, Del. 
Chempiast, Inc., 923-150 Dey Rd., Wayne, N. J. 
Co.()peretive Industries, Inc., 100 Oakdale Rd:, Chester, N. J. 
FabrHron, Inc., 11650 Genesee St, Alden, N. Y. 
Franklin Fibre-Lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Higbie Mfg. Co., Wagner Rd., Rochester, Mich. 
Hitemp Div., 1200 Shames Dr., Westbury, N. Y. 
Icore Electro-Plastics, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
ldeal.lfellerman Can., Lid., 331 Frankcom St, Ajax, Dnt, Can. 
Insuiating Fabricators, Inc., ISO Union Ave., E. Rutherford, II. J. 
laminated Sheet Products Corp, 449 Neponset St, Norwood, Mass. 
Maynard Plastics Inc., 49 Congress St., Selem, Mass. 
Newman, M. M. Corp., 85 CIHton Ave., Marblehead, Mass. 
Paramount Inds., Inc., 1430 Progress Rd., Ft. Wayne, Ind. 
Port Plastics, Inc., 8037 E. S1I1t1SOD, Montebello, Calif. 
ResinHe Corp., 1047 S. Noel Ave., Wheeling, III. 
Richco Plastic Co., 5825 N. TriPI! Ave., Chicago, III. 
Stone Industrial Corp., 900 Franklin St, N. E., Washington, D. C. 
Thermal Wire & E1etrns. Corp., Keelers Bay, S. Hero, VI. 
Thermax Wire Corp., 32.()2 linden Pl., Flushing, N. Y. 
Transcon Mfg. Co., 2655 Perth St, Dallas, Tex. 

TUBING. TANTALUM 
U.1Iona TuIrtIlnl., CoIlepvIUe, Pa. 
Associated Engrg. & MIg. Corp., Glen Ridge, N. J • 
Atomergic ChemetaJs Co., 584 Mineola Ave., Carle Place, II. Y. 
Brem Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Kawecki Berylco Imis., Inc., Box 1462, Reading, Pa. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Norton Co., Metals Div., 45 Industrial PI., Newton, Mass. 
Pyco, Inc., 604 E. Lincoln Hwy., I'Inndel, Pa. 
Superior Tube Co., Box 191, Norristown, Pa. 
Thermo Electron Carp., 85 First Ave., Waltham, Mass. 
Union Carbide Corp., Materials Sys. DiY., 1020 W. Park Ave., Kokomo, Ind. 
Var.J.ac-Old Chemical Co., 666 S. Front St., Ellzabetll, N. J. 

TUBING. T'E-ALSO SEE TUBING. SPAGHml 
Alp. Wire DIY. LoraI Clrp •• 711 LilgelWHll Ave., EIIzaIIetII, N. L p 2923 
Chco Wire • Callia Co., 250 W. Cmcent Ave. Allendale, II. 1 p 2926 
DIbIm Eldms. to Callie Carp. _ Hafmln St. 8rw. II. Y. • • p 2935 
Dealfllm Wire & Callie Co., 3333 Wast 01110 St, CII/cap, 10. 
DRectrii Clrp., 88 AIIla BlIII., FlI1IlqdaIe, N. Y. • . • • • . • . . • •. p 1579 
Garrett EIetms. & Cable Carp. 24 eeltral Dr. Fanolngdal., N. Y. 
lCD/Rail" 1015 CarpwatJaa Way, Palo AItD, CIIIf. . • . • • • . . . p 2953 
Martol. L F .... & Sm, Schlella. N~ Pa. 
Nlllolli ifill & Cabll Cor,., 138 SaD Fernalda Rd., 

Dept. EEM, Service DIv., Lu Anplas, Cal 
SuIIII WIre • Ca~1I DIY. 215 N. a.uII 3113, ClllgerS, N. Y. .... p 2966 
Zlus IadastriaI Prod8cts, Inc., 195 Nassu St. PriacelOl, N. J. p 1589 
Abesto Corp., Ackarman St., Bloomfield, N. J. 
Actioncraft Prods., Inc., 2 Yennlcock Ave., Port Weshington, N. Y. 
Adam Spence Corp., 3B56 Park Ave., Ed'ISOD, N. J. 
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TUBING, TFE (Cont'd) 

AHas Wire & Cable Co., Inc., 72 M. Broadway, Yonkers, N. Y. 
B & C Insulation Prods., Inc., 490 lincoln Hwy., Iselin, N. J. 
Bentley·Harris Mfg. Co., 1050 Colwell La, Conshohocken, Pa. 
Bimbacil Co. Inc., 177 Hanse Ave., Freepor~ N. Y. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brand·Rex Div., Box 498, Willimanti~ Conn. 
Brandywine Fibre Prods,. Co., 1501 Popular St, Wilmington, Dela: 
Central Plastics Dists.Co., 521 S. Wells St., Chicago, III. 
Chempl.st, Inc., 923·150 Dey Rd., Wayne, N. J. 
Crane Packing Co., 64110 Oakton St., Morton Grove, III. 
Dixon Corp., Metacom Ave., Bristol, R. I. 
Electrical Insulation Co., Inc., 1245 Marconi Blvd., Copiague, N. Y. 
Eleclronized Chemical Corp;, S. Bedford St., Burlington, Mass. 
Fluoro Plastics Inc., G & Venango Sis., Philadelphia, Pa. 

, Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
General Plastics Corp., 55 la France Ave., Bloomfield, N. J. 
General Scientific Equip. Co., limekiln Pike & Williams Ave., Phila., Pa. 
Hitemp Div., 12110 Silames Dr., Westbury, N. Y. 
Icore Electro-Plastics, Inc., 1050 Kifer Rd., Sunnyvale, Calif. 
Inso Electronic Prods., Inc., 103 Park Ave., Nutley, N. J. 
Insulating Fabrkators, Inc., 150 Union Ave., E. Rutherford, N. J. 
Jodee Plastics, Inc., 9903 Foster Ave., Brooklyn, N. Y. 
Laminated Sheet Products Corp., 449 Neponset St., NorwOOd, Mass. 
Long, T. J., Inc., 215 Stonehinge la., Carle Place, N. Y. 
Norrich Plastics Corp., 206 Babylon Tpke., Roosevelt, N. Y. 
Plastic Associates, Inc., 60 Inip Dr., Inwood, N. Y. 
Polymer Corp., 2120 Fairmont Ave., Reading, Pa. 
Port PlastiCS, Inc., 8037 [ Slauson, Montebello, Calif. 
Raybdtos·Manhattan, Inc., 61 WillettS!., Passaic, N. J. 
Royal Inds., 2051 E. Maple Ave., EI Segundo, Calif. 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood PI., [ Orange, N. J. 
Shamban, W. S. & Co., 11543 W. Olympic Blvd., Los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Thermal Wire & Elclrns. Corp., Keelers Bay, S. Hero, VI. 
Thermax Wire Corp., 32·02 Linden PI., Flushing, N. Y. 
3M Co., 3M Center, St Paul, Minn. 
Titefiex, Inc., Hendee St., Springfield, Mass. 
Transcon Mfg. Co., 2655 Perth St., Dallas, Tex. 
Tri·Tech of Florida, Inc., 3190 Tyrone Blvd. Box 12729, St. PetersburR, Fla. 
Tyton Corp. of America, 46 liberty St., Metuchen, N. J. 
Westline Products, 220 S. Rose St., Los Angeles, Calif. 
Zippertubing Co:, 130110 S. Broadway, Los Angeles, Calif. 

TUBING, TITANIUM 
UnHorm Tubes Inc., Collegeville, I'l!. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metallurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Pyco, Inc., 604 [ lincoln Hwy., Penndel, Pa 

'Ryerson, J. T. & Son, Inc., 2558 West'16til St., Chicago, 111. 
Superior Tube Co., Box 191, Norristown, Pa. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
3M Co., 3M Center, St. Paul, Minn. • 
Var·Lac-Oid Chemical Co., 666 S. Front St, Elizabeth, N. l. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 

TUBING, TUNGSTEN 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Piace, N. Y. 
Bram Metallurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
Fansteellnc., One Tantalum PI., N. Chicago, III. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. . 
Metal Ceram, Inc., 17 N. West SI., Mount Vernon, N. Y. 
Norton Co., Metals Div., 45 Industrial PI., Newton, Mass. 
Pyco, Inc., 604 [ Lincoln Hwy., Penndel, Pa. 
Rembar Co., Inc., 67 Main 51., Dobbs Ferry, N. Y. 
Ryerson, J. T. & Son, Inc., 2558 West 16th SI., Chicago, III. 
Thermo Electron Corp., 85 First Ave., Waltham, Mass. 
3M Co., 3M Center, st. Paul, Minn. 
Var·!Jic-Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 

TUBING, VARNISHED CAMBRIC INSULATION 
-ALSO SEE TUBING. SPAGHETTI 

Daburn Elctrns. & Cable Corp., 2366 Hoffman SI., Bronx, H. Y. . . p 2935 
DelrborR Wire & Cable Co., 3333 West Obio St, Cbicago, III. 
GC Electronics, Dept.ID·l, 4110 S. Wyman St, Rockford, III. 
National Wire & Cable Corp., 136 San FerRaRdo Rd., 

Dept EEM, Service Div., Los ARgeles, Cal. 
- 'Varflex Corp., 514 W. Courl st., Rome, H. Y. . ........ ... .... p 1588 

Actioncrafi Prbds., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
B & C Insulation Prods., Inc., 490 Lincoln Hwy., Iselin, N. J. 
Bentley·Harris Mfg. Co., 1050 Colwell la., Conshohocken, Pa. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Brand·Rex Div., Box 498, Willimantic, Co",. 
Sufiex Corp., 33-40 57th 51., Woodside, N. Y. 
3M Co., 3M Center, SI. Paul, Minn. 

TUBING, WAVEGUIDE 
Engelhard Minerals & Cbemicals Corp., Engelhard Inds. Div" 
• 231 Hew Jersey RR Ave., Newark, N. I. 
Narda Mierowave Corp., Plainview, H. Y. 
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Premier Microwave Corp., 35 New Broad St., Port Cbester, N. Y. 
UnHorm Tubes IRC., Collegeville, Pa. 
Wave line Inc., Box 718, West Caldwell, ,H. I. 
Airtec Inc., 264 Columbus Ave., Roselie, N. J. 
Airtron Div., litton Industries, 200 E. Hanover Ave., Morris Plains, N. J. 
Allied Research & Engineering Co., 10300 Glasgow PI., Los Angeles, Calil. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
American Radar Components, Inc., 415 E. Main St., Denville, N. J; 
Anaconda American Brass Co., 414 Meadow SI., Waterbury, Conn. 
Beckman Instrs., Inc., Elctrn.lnstrs. Div., 1200 Wright Ave., Richmond, Calif. 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Co-Operative Industries, Inc., 100 Oakdale Rd., Chester, N. J. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalcrafi, Inc., 8739 S. Millergrove Dr., Whittier, Calif. 
Microwave Dev. Labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N: Y. 
Superior Tube Co., Box 191, Norristown, Pa. 

TUBING. ZIPPER 
Alpha Wire Div., Loral Corp., 711 Lidgerwood Ave., Elizabeth, N. J. p 2923 
Dearborn Wire & Cable Co., 3333 West Ohio St, Chicago, III. 
lCD/Rally, 1015 Corporation Way, Palo Alto, CaIH. ....... p 2953 
Metll Corp., 910 Hew Durham Rd., Edison, H. J. . .... , . p 1229 
Brand Dielectrics, Inc., Rte. 203, N. Windham, Conn. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

TUNERS. MICROWAVE 
Amphenol RF Oiv., 33 l Franklin St, Danbury, Conn. 
Autamation Development Co., 9905 W. Jefferson Blvd., Culver CIIy, Calif. 
Douglas Microwave Co., Railroad PI., Mamaroneck, N. Y. . P 1658 
Frequency Engineering Labs, P.O. Box 527, Farmingdale, N. J. 
LEL Div. Varian, 75 Akron St, Copiague, H. Y. . . . .. . . . . . . . P 1681 
Microwave Cavity Labs, Inc., 10 H. Beach Ave., La Grange, III. p 1687 
Hanla Microwave Corp., Plainview, H. Y. 
Nalvar Corp., 211 Randolph Ave., Woodbridge, N. J.. . . . p 1586 
Nippon Elec. New York Inc., 200 Park Ave., Hew York, N. Y. 
OKI Elctrns. of America Inc., 500/506 S.E. 24th St., Ft. Lauderdale, Fla. 
Omni Spectra, Inc., 24600 Hallwood Ct., Farmington, Mich. 
Pbi~o/Ford Corp., C & Tioga SIs., Philadelphia, Pa. 
Premier Microwave Corp., 35 Hew Broad St, Pori Cbester, N. Y. 
RHG Electronics Lab Inc., 94 Milbar Blvd" Farmingdale,H. Y. 
RLC Electronics Inc., 25 Martin PI., Pori Chester, N. Y. 
Waveline·lnc., BOl 718, West Caldwell, N. I. 
Weinscbel Engrg. Co. Inc., P.O. BOI517, GaHhersburg, Md. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Airtron Div., Litton Industries: 200 [ Hanover Ave., Morris Plains, N. J. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
8eckman Instrs., Inc., Elctrn.lnstrs. Div., 2200 Wright Ave., Richmond, Calif. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. J. 
Coax Devices, Inc., Box 234-EEM, Chelsea, Mass. 
Collins Radio Co" Dallas, Texas 
Communication Electronics, 6006 Executive Blvd., Rockville, Md. 
Control Data Corp., 400 Border St., East Boston, Mass. 
Diamond Antenna & Microwave Corp., 35 River St., Winchester, Mass. 
Electronic Specialty Co., Conn. Div., 401 Watertown Rd., Thomaston, Conn. 
Elpac RF /Microwave, 18651 Von Karman Ave., Irvine, Calif. 
General Instrument Corp., Elctrn. $ys. Div., Andrews Rd., Hicksville, N. Y. 
General Microwave Corp., 155 Marine St., Farmingdale,N. Y. 
Granite State Machine Co., Inc., 124 Joliette St., Manchester, N. H. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill' Rd., Palo Alto, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meca Electronics, Inc., 459 E. Main St., Denville, N. J. 
Microlab/FXR, 10 Microlab Rd., Livingston, N. J. 
PRO Electronics, Inc., 1200 Prospecl Ave., Westbury, N. Y. 
Pabst Engrg. Eqpt. Co., Inc., 676 Pennsylvania Ave., Elizabeth, N. J. 
Polarad Elctrns. Instr., 34-02 Queens Blvd., Long Island City, N. Y. 
Quantatron, 1631 Tenth St., Santa Monica, Calif. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown, N. J, 
Sylvania Electric Prod., Inc., Elctrn. Sys., 40 Sylvan Rd., Waltham, Mass. 
Watkins-Johnson Co., 3333 Hillview, Palo Alto, Calif. 

TUNERS. TV & FM 
Heath Co., Dept.. 180, Benton Harbor, Mich. 
Mallory Timers Co., 3029 E. Washington st., Indianapolis, Ind. 
Murata, Mfg. Co., Nagaoka, Kyol1l, Japan 
Oak Manufacturing Co., Dept. EL, E. Crystal lake Ave., Crystal Lake, III. 
Acoustech, 2117 N. 31 St., Milwaukee, Wisc. 
Bogen Communications Div., Lear Siegler, Inc., Box 500, Paramus, N. J. 
Calbest Elctrns., 4801 Exposition Blvd., Los Angeles, Calif. 
Davis, J. W. & Co., Box 35313, Dallas, Tex. 
Ercona Corp., 2121 8ellmore Ave., Bellmore, N. Y. 

Gavin Instrs., Inc., Box 413, Somerville, N. J. 
General Instrument Corp., F. W. Sickles Div., 165 Front St., Chicopee, Mass. 
Koss Electronics, Inc., 2227 North 31st SI., Milwaukee, Wisc. 

Me%:r:etiidl~~:, 1;;; ~o:11~ ~~·MT:~\aB~~~~~aFI;'alif. 
Sherwood Electronic Labs., Inc., 4300 N. California Ave., Chica~o, III. 
Tech-Master Corp., 633·33 98 PI., Forest Hills, N. Y. 
Transvac ElectroniCS, 270 Newjown Rd., Plainview, N. Y. 
Trutone Elctrns., Inc., 14660 Raymer 51., Van Nuys, Calif. 
Waller Corp., Ridgefield, Box 340, Crystal Lake, III. 

TUNING FORKS 
Accutronics, Inc., 628 North St, Geneva, III. 
American Time Products, Bulova Watch Co., tnc., 

61·20 Woedside Ave .. Woodside. H. Y •....... pl082 

Austron, Inc., 10214 N. Interregional Hwy., Austin, TeL 
Fork Standards Inc., 213 Main St., West Chicago, III. 
Melpar, Inc., Special Products Dept., 1176 Arlington Blvd., Falls Church, Va. 
Meson E1c1rn~, tnc., 380 Cottage St, Rochester, H. Y. 
Murata Mfg. Co., Hagaoka, Kyoto, Japan .. " ........... " p 1125 
Philamon Laboratories Inc., 90 Hopper St., Westbury, N. Y. 

p 1130,1305,1461 
CentralSeientifi, Co., 2600 S. Kostner Ave., Chicago, III. 
Muirhead Instrs., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Riverbank Labs., Dept. of Engrg., P. O. Box 65, Geneva, III. 
Varo General, Garland Bank Bldg., Garland, Tex. 

TURNTABLES. RECORDING & 
TRANSCRIPTION 

Alcor, Inc., 215 S. Tioga SI., Ithaca, N. Y. 
Bogen Communications Div., Lear Siegler, Inc., Box SOD, Paramus, N. J. 
Collins Radio Co., Dallas, Texas 
[Ipa MUg. Inds., Inc., Thorens & Atlantic Aves., New Hyde Park, N. Y. 
Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 
Garrard, Div. British Inds., Westbury, N. Y. 
Gotham Audio Corp., 2 West 46th St., New York, N. Y. 

, Gray Res. & Dev. Co., 150 Park Ave., E. Hartiord, Conn. 
Koss [Ieclronics, Inc., 2227 North 31st St., Milwaukee, Wisc. 
Ortofon Div., Thorens & Atlantic Aves., New Hyde Park, N. Y.' 
R. C. A. Brdcst& Comm. Prods., Front & Cooper Sts., Camden, N. J. 
Rek-O·Kut Div., 2227 North 31st St., Milwaukee, Wisc. 

TWEEZERS. HAND & VACUUM 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div., 

231 New lersey RR Ave., Hewark, H. J. 
GC E1eclronics, Dept 10·1, 400 S. Wyman St, Rockford, III. 
Telvac tnstr. Co., 18531·E Ventura Blvd., Tarzana, Calif. . p 2834 
Vernitron Electrical Components, 117 Union AYe., Laconia, N. H. 
Air·Vac Engineering Co., Inc., 100 Gulf St.,Milford, Conn. 
Clauss Cutlery Co., P.O. Box 667, Freemont, Ohio 
Compton, W. H., Shear Co., Box 1096 No. Sta., New Bedford, Mass. 
E. T. M. Corp., 144 W. Chestnut Ave., Monrovia, Calif. 
Engineering & Eletrn. Devices Inc., 1024 N. McCadden PI., Los Angeles, Calif. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
General Hardware Mfg. Co., Inc., 80 White St., New York, N. Y. 
Hammel Riglander & Co., Inc., 435 Hudson St., New York, N. Y. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard IndustriesColjJ., 3047 Tibbett Ave., Bronx, N. Y. 
larsen Importing Co., 140 Nassau SI., New York. N. Y. 
Micro Tech Mfg., Inc., 703 Plantation St., Worcester, Mass. 
Orbit Industries, Box 1444, San Luis Obispo, Calif. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Vigor Tool Co., 53 West 23 SI., New York. N. Y. 
X·Aeto Precision Tools, Inc., 48·41 Van Dam St., Long Island City, N. Y. 

TWISTERS, WIRE-SEE WIRE TWISTERS 

TWISTS. WAVEGUIDE-SEE BENDS & 
TWISTS. MICROWAVE 

TYPEWRITERS, INPUT·OUTPUT .lALL TYPES) 
IBM Corp., Ind. Prods. Mktg., Dept. EEM, 1271 Ave. of Americas. 

New York, H. Y. 
Nippon Elec. Hew York Inc., 200 Park Ave., Hew Yor~ N. Y. 
Transisl1lr Electronics Corp., Box 6191, MinneapOlis, Minn. 
Tyco Instrument Div., 16 Hickory Dr.,Waltham, Mass. 
Communitype Corp., 767 Fiflh Ave., New York, N. Y. 
Connecticut Technical Corp., 3000 Main St., Hartford, Conn. 
Digitronics Corp., 1 Albertson Ave., Albertson, N. Y. 
Friden Inc., 2350 Washington Ave., San Leandro, Calif. 
Northern Scientif~, Inc., 2551 W. Beltline, Middleton, Wisc. 

ULTRASONIC BONDING MACHINES-
SEE MACHINES. ULTRASONIC BONDING 

ULTRASONIC CLEANERS-SEE CLEANERS. 
ULTRASONIC 

ULTRASONIC EQUIP.-SEE AMPLIFIERS: 
ANALYZERS: CONTROLS: INDICATORS: 
SOLDERING EQUIP.: ETC. 

ULT-RASONIC GUNS 
Advanced Patent Technology, Inc., 919 W. Bonanza Rd., Las Vegas, Nev. 
Aerometries, P.O. Box 216, San Ramon, Calif. 
Delta Sonics, Inc., 12918 Cerise Ave., Hawthorne, Calif. 
Marcal Electro·Sonies, P.O. Box 185, Burbank, Calif. 

ULTRAVIOLET INSPECTION LIGHTING-
ALSO SEE MICROSCOPES. ULTRAVIOLET 

Atlantic Ultraviolet Corp., 24-10 40 Ave., Long Island City, N. Y. 
Black Light Corp., 5114 Walnut Grove AVe., San Gabriel, Calif. 
Black Light Eastern, 29 New York Ave., Westbury, N. Y. 
Black Light Prods .. Box 45278, Chicago, III. 
Engelhard Hanovia, Inc., 1110 Chestnut St., Newark, N. J. 



Etchomatic, Inc., 8Oxe444, Waltham, Mass. 
Gaertner Scientific Corp;, 1261A Wrightwood Ave., Chicago, III. 
Gates, G. W. & Co., Inc., Hempstead Tpke. & Lucille Avec, Franklin Sq., N. Y. 
Magnaflux Corp., 7328 W. Lawrence Ave., Chicago, III. 
Oriel Optics Corp., I Market St., Stamford, Conn. 
Schoeffellnstrument Corp., 24 Booker St., WestwoOd, N. J. 
Shannon Luminous Matis Co., 7356 Santa Monica Blvd., Hollywood, Cal. 
Slroblite Co., Inc, 75 West 45th st., New York, N. Y. 
Sylvania Lighting Prods., Sylvania Electric Prods., Inc., Oanvers, Mass. 
Westinghouse Electric Corp., I Westinghouse Plaza, Bloomfield, N. J. 
Will Scientific, Inc., 39 Russell SI., Rochester, N. Y. 

ULTRAVIOLET sPECTROPHOTOMETERS
SEE sPECTROPHOTOMET~Rs 

UNDERWATER COMMUNICATION. 
DETECTION. NAVIGATION. ETC. EQUIP. 

m Inc, P.O. 101 552, Lansdale, Pa. 
California Sys. COllp., Inc., 9178 Independence, Chatsworth, Cal. 
IlItlcllnc., 735 W. Clinton Sl,lihaca, N. Y. ................ p 532 
Kinelogic Corp, 873 S. Fair Oals, Pasadena, Calif............ p 2161 
Nippon Eltc. Nlw York Inc., 200 Park Ave., Nnw YDric, N. Y. 
Scilllllflc·AlllnIa Inc., 10113654, Aanll, Ga. 
Tractr Inc., 6500 Traclr La., bstln, TillS 
American Machine & Foundry Co., 1025 N. Royal St, Alexandria, Va. 
Apelco Co., 213 E. Grand Ave., S. San Francisco, Calif. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Bludworth Marine Div., 10 Adams St., Linden, N. J. 
Bunker·Ramo Corp., 8433 Fallbrook Ave., Canoga Park, Calif. 
Canoga Electronics Corp., 8966 Comanche, Chatsworth, Calif. 
Chemalloy Electronics Corp., Gillespie Airport, Santee, Calif. 
E.Ml Electronics Can., Ltd., Box 1005, Dartmouth, N.S., Can. 
EI·Rad Mfg. Co., 4300 N. California, Chicago, III. 
ElectnJ.Ceramics, Box 15096, Salt Lake City, Utah 
Electro-Pacific, Inc., 5782 Thornwood Or., Goleta, Calif. 
Generallnstr. Corp., Harris ASW Div., 33 Southwest Pk., Westwood, Mass. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Gulton Inds. Inc., Research & Dev. Div., Metuchene N. J. 
Honeywell,lnc., Aerospace & Def. Grp., 2701 4th Ave. S., Minneapolis, Minn. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., fullerton, Cal. 
Integrated Elctrns. Corp., 900 Walt Whitman Rd., Huntington sta .. N. Y. 
Isotopes, 50 Van Buren AVe., Westwood. N. J. 
Johnston Labs., Inc., 3 Industry La., Cockeysville, Md. 
Kollsman Instr. Corp., 575 Underhill Blvd., Syosset N. Y. 
Lear Siegler, Inc., 3171 S. Bundy Dr., Santa Monica. Cain. 
Lek·Trol,lnc., Rte. 2, Grapevine, Tex. 
Linden Labs. Inc., Box 920, State College, Pa. 
Massa Div., 280 Lincoln St., Hingham, Mass. 
Mecca, P.O. Box 36393, Houston, Tex. 
Nold, Walter Co., 24 Birch Rd., Natick, Mass. 
Pickard & Burns Elctrns., 103 Fourth Ave., Waltham, Mass. 
Prodelin, Ine, Box 131, Hightstown, N. J. 
RF Communications Inc., 1680 University Ave., Rochester, N. Y. 
RCA, Defense Elctrn. Prods., Marne Hwy., Morristown,N. J. 
Raytheon Co., Government Marketing, 141 Spring St, Lexington, Mass. 
Rese~rch Mfg. Corp., Box 6056, San Diego, Calif. 
Ross Labs, Inc., 3138 Fairview Ave. E., SeaWe, Wash. 
Sanders Assocs., Inc., Ocean Sys. DiY .. Simon St .. Nashu', N. H. 
Scientific Research Instrs. Co., 700 Turner Rd., Richmond, Va. 
Sparton Corp., 2400 E. Ganson St., Jackson, Mich. 
Sperry Marine Sys. Div., Rte. 29 North & Hydraulic Rd., Charlottesville, Va. 
straza Industries, 790 Greenfield Dr .• P.O. Box 666, El Cajon, Calif. 
Sylvania Electric Prod., Inc., Elctrn. Sys, 40 Sylvan Rd., Waltham, Mass. 
Technical Material Corp., Box 142, Mamaroneck, N. Y. 
Telex Communications Div., 9600 Aldrich Ave., S., Minneapolis, Minn. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Victor Comptometer Corp., 3900 N. Rockwell St., Chicago, III. 
Westinghouse Elec. Corp., Defense Prods., Box 2278, PittsburRh. Pa. 
Wright Radio Co., 224 Beaver Dam, Scituate, Mass. 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Cain. 

UREA FORMALDEHYDE-SEE PLASTIC RAW 
MATERIALS 

VACUUM EQUIP •• DEPOSITION-SEE 
DEPOSITION EQUIPMENT. VACUUM 

VACUUM FLUORESCENT READOUT TUBES
SEE TUBES. READOUT 

VACUUM INDICATORS-SEE INDICATORS. 
VACUUM 

VACUUM PARTS-HANDLING TOOLS-SEE 
I TOOLS. PARTS-HANDLING. VACUUM 

OPERATED 

VACUUM·TUBE VOLTMETERS-SEE METERS. 
VACUUM·TUBE VOLT 

VALVES. CRYOGENIC 
Atkomatic Valve Co., Ine, BQx 11258, Indianapolis, Ind. 
Automatic SwRch Co., 51)-56 Hanover Rd., florham Park, N. J. 

Bendix Corp., Instruments & Lne Support Div., 
2734 RicRory Grove Rd., Davenport, Iowa 

Circle Seal Products Co., Inc., Box 3666, Anaheim, Calif. 
Consolidated Controls Corps., 2338 Alaska Ave., EI SeRUndo, Calif. 
Essex Mfg. Co., Inc., 8213 Gravois, St. Louis, Mo. 
Fox Valve Development Co., Inc., 2 Great Meadow La., Hanover, N. J. 
Foxboro, Foxboro, Mass. 
Hi·Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Honeywell, Inc., Industrial Di •. , 1100 Virginia Dr., Fl Washington, Pa. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
lanitrol Aero OiY., 4200 Surface Rd., Columbus, Ohio 
Mueller Brass Co., 1925 Lapeer Ave., Port Huron, Mich. 
Pesco Products, 24700 N. Miles Rd., Bedford, Ohio 
Pneu.Jlydro Valve Corp., 52 Horse Hill Rd., Cedar Knolls, N. J. 
Royallnds., Engineered Prods. Div., 2040 E. Dyer Rd., Santa Ana, Cal. 
Task Corporation, Box 3999, Anaheim, Calif. 
U.O.P. Instruments Div., Greenwich, Conn. 
United Electric Controls Co., 85A School st., Watertown, Mass. 
Val cor Engrg. Corp., 365 Carnegie Ave., Kenilworth, N. J. 
Whittaker Corp., 9229 Sunset BI., Los An~les. Cain. 
Wright Components Inc., 5019 South St., Clifton SprinRs, N. Y. 

VALVES. EPITAXIAL REACTOR 
Fox Valve Development Co., Inc., 2 Great Meadow La., Hanover, N. J. 
Valcor Engrg. Corp., 365 Carnegie Ave., Kenilworth, N. J. 

VALVES. NONMETALLIC 
FOI Valve Development Co., Inc., 2 Great.Meadow La., Hanover, N. J. 
Hi-Shear Corp., 2600 Skypark Dr., Torrance, Calif. 
Pneu·Hydro Valve Corp., 52 Horse Hill Rd., Cedar Knolls, N. J. 
Valcor Engrg. Corp., 365 Carnegie Ave., Kenilworth, N. J. 
Vanton Pump & Equip. Corp., 201 Sweetland Ave., Hillside, N. J. 
Wright Components Inc., 5019 South St., Clnton SprinRs, N. Y. 

VALVES. SERVO 
EMR·HatbalO, E. Counly Line Rd.. HalbOlD, Pa. 
Adel Div., 10777 Van Owen St., Burbank, Calif. 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Bendix Corp., Fluid Power Div., 211 Seward Ave., Utica, N. Y. 
Consolidated Controls Corps., 2338 Alaska Ave., EI SeRUndo. Calif. 
EMR Div., Box 223, Princeton, N. J. 

English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Honeywell, Apparatus Cont Div.,2701 Fourth Ave., S .. Minneapolis. Minn. 
Instrument Div .. Sanders AssDcs., Inc., Grenier Field, Manchester. N. H. 
Knapton Assocs., 11 Mulberry st., Nashua, N. H. 
Moog, Ine, Box 8, E. Aurora, N. Y. 
Servotronics, Inc., 3901 Union Rd., Buffalo, N. Y. 
standard·Thomson Corp., 152 Grove St., Waltham, Mass. 

VALVES. SOLENOID 
Adel Div., 10777 Van Owen St., Burbank, Calif. 
Aerodyne Controls Corp., 90 Gazza Blvd., Farmingdale, N. Y. 
Aeronautical Div., 400 Enterprise St., Bryan, Ohio 
Airmatic Valve Inc., 7313 Associate Ave., Cleveland, Ohio 
Alco Controls Corp., Box 12700, St. Louis, Mo. 
Allied Control Co. Inc., 2 East End Ave., New York. N. Y. 
Atkomat~ Valve Co., Inc., Box 11258, Indianapolis, Ind. 
Automatic SwRch Co., 511-56 Hanover Rd., Florham Park, N. J. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Bendix, Electrodynamics Div., 11600 Sherman Way, N. Hollywood, Cal. 
Bendix Corp., Fluid Power DiY., 211 Seward Ave., Utica, N. Y. 
Caltron Products Co., 3518 W. Pico Blvd., Los Angeles, Calif. 
Circle Seal Products Co., Inc., Box 3666, Anaheim, Calif. 
Clark Control Di •. , A. O. Smith Corp .. 1146 E. 152 St.. Cleveland. Ohio 
Consolidated Controls Corps., 2338 Alaska Ave., EI SeRundo. Calif. 
Consolidated Controls Corp., '12 Durant Ave., Bethel, Conn. 
Dynamco Inc., 10052 Monroe Dr., Dallas. Texas 
Dynamic Controls Corp., 8 Nutmeg Rd., S. Windsor, Conn. 
English Elec. Co., Lid., English Elec. House Strand, London, W.C. 2, Eng. 
Auorocarbon Co., 1754 S. Clementine, Box 3339, Anaheim, Calif. 
Fox Valve Development Co., Inc., 2 Great Meadow La., Hanover, N. J. 
Foxboro, Foxboro, Mass. 
H·P·M Div., Koehring Co., Marion Rd., Mt. Gilead, Ohio 
Hartman Systems Co., Inc., 360 Wolf Rd., Huntington Sta., N. Y. 
Hi-Shear COIp., 2600 Skypark Dr., Torrance, Calif. 
Honeywell, Apparatus Cont. Di •. , 2701 Fourth Ave., S., Minneapolis, Minn. 
Honeywell, Residential Div., 2701 Fourth Ave., S., Minneap~is, Minn. 
Hydro·Aire Div., 3000 Winona Ave., Borbank, CaIH. 
IMC Magnetics Corp., 1900 East 5th St., Tempe. Ariz. 
ITT Residential & Industrial Controls, 801 Allen Ave., Glendale, Calif. 
Janitrol Aero Div., 4200 Surface Rd., Columbus, Ohio 
Johnson Corp., 805 Wood St., Three Rivers, Mich. 
Koontz·Wagner Elec. Co.; Inc., 516 N. Michigan St, S. Bend, Ind. 
Laketown NIIg. Corp., Box 27A, RFD I, Waconia, Minn. 
Lucifer, Inl'l., Ackerstrasse 42, CH-8610 Uster ZH, Switzerland 
MagneTec Corp., 7751 Densmore Ave., Van Nuys, t~if. 
Marotta Valve Corp., Boonton ·Ave., Boonton, N. J. 
National Water Lift Co., 2220 Palmer Ave., Kalamazoo, Mich. 
Pall TrinityeMicro Corp., Rle. 281, Cortland, N. Y. 
Phoenix Precision Instr. Co., Inc., 3803 North 5 St., Philadelphia, Pa. 
Pneu-Hydro Valve Corp., 52 Horse Hill Rd., Cedar Knolls, N. J. 
Robintech, Incorporated, 3310 Vanowen St., Burbank, Cain. 
Scanivalve Inc., Box 20005, San Diego, Calif. 
Skinner Electric Valve Div .. 95 Edgewood Ave., New Britain, Conn. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 

I Taylor Instr. Process Control Div., 95 Anies St., Rochester. N. Y. 
Taylor-Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
U.O.P. Instruments Div., Greenwich, tonn. 
Vactronic Lab. Equip., Inc., 21 Monmoullt Ct., E. Northport, N. Y. 
Valcor Engrg. Corp., 365 Carnegie Ave., Kenilworth, N. J. 

VERIFICATION SYSTEMS. TAPE 

Veeco Instrs., Inc., Terminal Dr., Plainview, N. Y. 
Victor Controls, 2336 Auburn Ave., Sacramento, Cain. 
Weston Hydraulics, 7500 Tyrone Ave., Van Nuys, Calif. 
Whittaker Corp., 9229 Sunset BI., Los Angeles, Calif. 
Wright Components Inc., 5019 South St., Clifton Springs, N. Y. 

VALVES. VACUUM 
Airmatic Valve Inc., 7313 Associate Ave., Cleveland, Ohio 
Allied Control Co. Inc., 2 East End Ave., New York, N. Y. 
Allis-C.halmers, Box 512, Milwaukee, Wise. 
Alemco Products, Inc., Box 145, Briarcliff Manor, N. Y. 
Automatic SwHch Co., 511-56 Hanover Rd., Florham Park, N. J. 
Beach·Russ Co., 420 Lexington Ave., New Yor~, N. Y. 
Bemco, Inc., 9908 San Fernando Rd., Pacoima, Cain. 
Bendix Corp., Instruments & Life Support Div., 

2734 Hickory Grove Rd., Davenport, Iowa 
Bendix Corp., Vacuum Dlv., 1775 Mt. Read Blvd., Rochester, N. Y. 
Central Scientific Co., 2600 S. Kostner Ave., Chicago, III. 
Circle Seal Products Co., Inc., Box 3666, Anaheim, Calif. 
Consolidated Controls Corp., 12 Durant Ave., ]lj!thel, Conn. 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. J. 
Edwards High Vacuum (Can.,) Lid., 430 S. Service Rd.,W., Oakville, Ont., Can. 
Edwards High Vacuum, Inc., 3279 Grand Island Blvd., Grand Island, N. Y. 
Environmental Engineering Div., 225 West 2nd St., Bethlehem, Pa. 
Fox Valve Development Co., Inc., 2 Great Meadow La., Hanover, N. J. 
Gardner Cryogenics Corp., 2136 City Line Rd., 8ethlehem, Pa. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St .. 

W. Lynn, Mass. 
Granville·Phillips Co., Box 1290, Boulder, Colo. 
Heraeus-Engelhard Vacuum, Inc., Seco Rd., Monroeville, Pa. 
High Vacuum Equip. Corp., 2 Churchill Rd., Hingham, Mass. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Japan Vacuum Engrg. Co. Lid., I, I·Chome, Kyobashi. Chuo-Ku. Tokvo. Jap. 
Kinney Vacuum Co., 3529 Washington st., Boston, Mass. 
Laketown Mfg. Corp., Box 27A, RFD I, Waconia, Minn. 
lucifer, Infl., Ackerstrasse 42, CH-861O Uster ZH, Switzerland 
Lunkenheimer Co., Box 14360, Cincinnati, Ohio 
Nelson Vacuum Pump Co., 2133 4th St., Berkeley, Cain. 
Norton Co., Vacuum Equip. Oiv., 160 Charlemont St, Newton, Mass. 
Pennsalt Chemicals Corp., Equip. Di •. , 5500 Tabor Rd., Philadelphia, Pa. 
Pneu·Hydro Valve Corp., 52 Horse Hill Rd., Cedar Knolls, N. J. 
Skinner Electric Valve Div., 95 Edgewood Ave., New Britain, Conn. 
Sunbeam Vacuum Technology Corp., 49 Pollard st., N. Billerica, Mass. 
T·M Vacuum Products, Warrington & Rowland, Riverton, N. J. 
Taylor Instr. Process Control Div., 95 Ames St., Rochester, N. Y. 
Ultek Div., Perkin·Elmer Corp., Box 10920, Palo Alto, Calif. 
Vactronic Lab. Equip., Inc., 21 Monmouth Ct., E. Northport, N. Y. 
Vacuum Equip. Div., Norton Co., 160 Charlemont St., Newton, Mass. 
Vacuum Industries, Inc., 34 Linden St, Somerville, Mass. 
Vacuum Research Mfg. Co., 3100 Crow Canyon Rd., San Ramon, Calif. 
Valcor Engrg. Corp., 365 Carnegie Ave., Kenilworth, N. J. 
Varian Assocs., 6lI Hansen Way, Palo Alto, Calif. 
Varian Assocs., Vacuum Div., 6ll Hansen Way, Palo Alto, Calif. 
Veeco Instrs., Ine, Terminal Dr., Plainview, N. Y. 
Whilllker Corp., 9229 SIInset BI., Los Angeles, Calif. 
Wright Components Inc., 5019 South St., Clifton Springs, N. Y. 

VAPOR COOLING SYSTEMS. VACUUM TUBE 
Till LaboralGries, Inc., 2228 Cotner Ave.; Los Allleles, CalK. 
Astro Dynamics, Inc., 2nd Ave., Northwest Industrial Park, Burlington, Mass. 
Eimac, 301 Industrial Way, San Carlos, Cam. 
Varian Assocs., 6lI Hansen Way, Palo Alto, Calif. 

VAPOR DEGREASERS-SEE MACHINES. 
VAPOR DEGREAslNG 

VARACTORs-5EE DIODES. VARACTOR 

VARISTORS-SEE RESISTORS. VOLTAGE 
SENSITIVE 

VARNISH-SEE INSULATING COMPOUNDS. 
VARNISH 

VEHICLE GUIDANCE SYSTEMS flNDUsTRIALI
SEE MACHINES. MATERIAL HANDLING 
(ELECTRONIC CONTROLI 

VERIFICATION SYSTEMS. TAPE 
CalifDrnla Sys. Comp., Inc., 9176 Independence, Chatsworth, Cal. 
Daiatron, Inc., 1562 Reynolds St, Santa -Ani, CaIH. .. . . . . . . . . p 774 
Interstate Electronics Corp., 707 l Yerman! An., Anaheim, clln. p 1411 
e Rlllln Electroaict, 5250 W. EI Segandl BIYd., HlWtItorne, Calif. p 799 
Applied Elctrns. Corp. of N. J., Box 43, Metuchen, N. J. 
Boston Digital Corp., 21 Main St, Ashland, Mass. 
Connecticut Technical Corp., 0000 Main st., Hartford, Conn. 
Defense ElctrnL, Inc., Rockville, Md. 
Gerber Scientific Instrument Co., Box 305; Hartford, Conn. 
Invac Corp., 26 Fox Rd., Waltham, Mass. 
Kybe Corp., 132 Call8ry St., Waltham, Mass. 
Micro Metrics, Inc., 165 Pennsylvania Ave., Paterson, N. 1. 
Sanders Assocs., Inc., Oata Sys. Div., Oaniel Webster Hwy., S., Nashua, N. H. 
Sylvania Electric Prod., Inc., Elclrn. Sys., 40 SyI18n Rd., Waltham, Mass. . 
Teledyne Telemetry Co., Box 341, Princeton, N. I. 
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VIBRATION TEST SYSTEMS 

VHF EQUIPMENT-SEE GENERATORS: 
RECEIVERS: ETC. 

VIBRATION ANAL VZERS-SEE ANAL VIERS. 
VIBRATION 

VIBRATION MEASUREMENT INSTRUMENTS
SEE MOERS, VIBRATION 

VIBRATION MOUNTS-SEE MOUNTS, 
SHOCK & VIlRATION 

VIBRATION TEST SYSTEMs-ALSO SEE 
SERVICES. ENVIRONMENTAL TEST 

AeI1lflex UIIoralll'ies, Inc., Saalll SllViee Rd., Plailvliw, N. Y. 
B lK InstrIments, IIIe.; 5113 West 164I1I.St, ClnelanUhie.. P 1336 
Barry Collrals DiY., lDD Pleasant St, Watertown, Mass. . 
EMR.Jlalllorl, t Countj Lillt Rd., Halbon, Pa. 
Elgeneo Inc., 1550 EIClid, Santa Monlcl, CalK. 
GeOltch, A Teledyne Co., Dept 14, 3401 SIIHoh Rd., Garland, Tex. 
Kakusai Elec. Ca., Lid., 9 Hlshiklbo-Sallragwa-cho, Minata-kll, Tokye, Japan 
Singer Co, Instrumentation DIY., 915 Ptmbrtkt St, Bridgeport. Conn. 

P 1489 
Tektronix, 1m:., Box.5OO, laMmn, Ort. / 
Umholtz·Dlckle Corp, 300D WbJIney Ave, Hamden, ConR. ...... P 1249 
Apc-Derritron, Inc., 1332 N. Henry St, Alexandria, Va. 
All Amerrean Tool & Mfg. Co, Inc., 8027 Lawndale, Skokie, III. 
Allied Elctrns. Lid., 28 Upper Richmond Rd., London, S.W. 15, Eng. 
Ametek, Inc., Station Square Two, Paoli, Pa. • 
Bafco, Inc., 80 Second Street Pike, Soutllampton, Pa. 
Bell & Howell Co., 360 Sierra Madre Villa, Pasadena, Calif. 
Chadwick-Helmuth Co. Inc., 111 E. Rail(Olld Ave., Monrovia, Calif. 
Columbia Research Labs., Inc., Macdade BlVd. & Bullens La., Woodlyn, Pa. 

~w:J~:~~~:~,L~in:~~:r~.~~e., Acton, London W3. ERR. 
, Endevco, 801 S. Arroyo Pkwy., Pasadena, Calif. 

Environmental Engineering Div., 225 West 2nd St .• Betiliehem. Pa. 
Epic. Inc .• 150 Nassau St., New York, N. Y. 
Federal Scientific Corp., 615 West 131 St., New York, N. Y. 
Federal Tool Engrg. Co., Inc., 1384 Pompton Ave., Cedar Grove, N. J. 
General Radio Company, 300 Baker Ave., W. Concord, Mass. 
Gulton Industries, Inc., Instrumentation Div., Metuchen, N. J. 
Gullion Inds., Inc., Instrum. Div., 16«, Whittier Ave., Costa Mesa, Cal. 
Hughes Aircraft Aerospace Gp:, Centinela Ave. & Teale St, Culver Cily, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 11101 Malvern St., Fullerton, Cal. 
Indikon Co. In~, 76 Coolidge Hill Rd., Watertown. Mass. 
Industrial Bectronetics Corp., 1363 S. Patrick Dr., Satellite Beach. Fla. 
International Research & Dev. Corp., 6150 Huntley Rd.. Worthington. {)hio 
Kallsman Instr. Corp., 575 Underflill Blvd., Syosset. N: Y. 
Krohn-Hite Corp., 580 Massachusetts Ave., Cambridge. Mass. 
L A. B. Corp., 981 Onondaga St., Skaneateles, N.Y. 
ling Electronics, 1515 S. Manchester Ave., Anaheim, Calif. 
MB Electronics, Box 1825, New Haven, Conn. 
Massa Dlv., 280 lincoln St, Hingham, Mass. 
Muirhead Instrs., Inc., l1D1 Bristol Rd., Mountainside, N. J. 
Optron Corp., 50 Fitch St., New Haven, Conn. 
Philips'Electronic Instr .. 750 S. Fulton Ave •• Mt Vernon. N. Y. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus, Ohio 
Rawco Instruments, Inc., Box 1286, Fort Worth; Tex. 
Signal Analysis Inds. Corp., 12 Oi Tomas Ct., Copiague, N. Y. 
Spectral Dynamics Corp. of San Diego, p.o. Box 671, San Diego, Calif. 
Weston Instrs. Div., Weston Instr. In~, 614 Frelinghuysen Ave., 

Newark, N. J. 
Weston Inslrs., Inc., Weston-lexington Div., 17 Hartwell Ave .• lexington, Mas 
Wyle Labs., 128 Maryland St, EI Segundo, Calif. 
Zonic Technical Labs., 965 N. Bend.Rd., Cincinnati, Ohio 

VIBRATING CAPACITORS 
Stevens-Arnold, lie., 7 Elkins St, S. lasltn, Mass. ..••...... P 2921 
Tel·lnstrument Elctrns. Corp., ns Garden St, Carlstadt, N. J. 

VIBRATORS (FREQUENCYCONVERTINGl 
ATR EIectronica, Inc., 300 East 4thSt, St Paul, Milia. ....... P 1832 
Oak Mmfacturinl CD., Dept EL, t Crystal Lake An., CrJslII Lake. HL 
Beckman Instrs., In~, Elctrn. Instrs. Div., 2200 Wright Ave., Richmond. Calif. 
Cambridge Scientific Ind. Inc., 527 Poplar St. Cambridge. Md. 
Cornel~Dubilier Bectronics, 50 Paris St, Newark, N. J. 
Mallo.ry Electromagnetic Co., Div. P. R. Mallory, Do Quoin. III. 
Terado Corp., 1068 Raymond Ave., St. Paul. Minn. 
Vokar Products, Inc., 2801 S. State St, Ann Arbor, Mich. 

VIDEO ANALYZERS-SEE ANAL VIERS. VIDEO 

VIDICON TUBES-SEE. TUBES, 
TELEVISION CAMERA PICKUP 

VIEWING HOODS. CATHODE·RAY TUBE 
lal Hlnlwart Mfa:. Co., IIC., 47027. 38th St, LOIII.lsland City, N. Y. 
Tektrtnlx, 11c.; au 500, Beaverton, Ora. 
Data Instrument Div., 7300 Crescent Blvd., Pennsauken, N. J. 
Dero Research & Development Corp., Broadway & Park Ave., Huntington, N. Y. 
Flexco ON., 6855 Suva St, Bell Gardens, Calif. 
HeWlett·Packard Co., 1501 Page Mill Rd., Palo AIIQ, Calif, 
Measurement Control Devices, Inc., 2445 Emerald St., Philadelphia. Pa. 
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VINYL COMPOUNDS-SEE PLASTIC RAW 
MATERIALS 

VISCOSITY INDICATORS-SEE INDICATO~. 
VISCOSITY.. . . 

VISUAL -CONTROL BOARDS. CHARTS & 
GRAPHS-SEE BOARDS. GRAPHIC. 
VISUAL CONTROL -

VLF EQUIPMENT-5EE RECEIVERS:. 
TRANIMlnERS: nco 

VOLTAGE· COMPARATORS-SEE 
COMPARATORS. VOLTAGE 

VOLTAGE REGULATORS-SEE REGULATORS 
& STABILIZERS. VOLTAGE 

VOLTMnERS-SEE METERS. VOLT 

WASHERS-SEE FASTENERS 

WATER COILS. TUBE COOLING 
Americar>Standard, Applied Air Conditioning Dept. Columbus. Ohio 
Environmental Control Sys. Div., 43-22 Queens St,-long Island City. N. Y. 
International Energy ConverSion, Inc., 430 Kirby St., ~Iand, Tex. 
Lapp Insulator Co., Inc., Radio Specialties Oiv., 350 Sumner St .• LeRoy, N. Y. 
Wakefield Engineering, Inc., Teal & Audubon Rds., Wakefield. Mass. 

WAVE SOLDERING EQUIPMENT-
SEE SOLDERING EQUIP.. PRINTED CIRCUn 

WAVEFORM ANAL VIERS-SEE ANAL VIERS. 
WAVEFORM 

WAVEGUIDE·COAXADAPTERS 
ARRA, Inc., 15 Harald Ct, Baysllorl, N. Y. ................. P 1646 
A.ericon Corp., 87 RumlrtAn., Waltham. Mass •..•... ; • . . . P 834 
AIIplral Elctrn. Cwp., 238 Dutly Ave., Hicksville, II. Y. 
D_s Micra.a" Ca, Railroad PI., Mal!larDnack, N. Y. .••... P 1658 
E & M UIIoratories, 5388 Sterling Center Dr .. Westlake Vill8!e. Cal. 
rIllS Elctrns. Ct. Inc., 40 Marbledale Rd .• Tlckabee. N. Y. 
Nardi Microwave Cor,., Plainview, N. Y. 
N,"on Elec. New Ylrk Inc., 200 PIIk Ave., New York, N. Y. 
Ollii Splctra, inc., 24600 Hallwood Ct, Firmlllllon, Mleb.. . . . P 1690 
Parll:hest&r Instr. Corp., 114 Wilkins Ava., Part Cbester, N. Y. P 1691 
Prlmler M1crawave Corp., 35 New Braad St, PIIt Chasltr, N. Y. P 1691 
ScleBlific.AUIIjIIIIC., BOI 13654, Allalta, Sa. 
Vector Indestrlt!s. 821 San Antollo Rd., Palo Alta. CalK. P 1717 
Wavellne Inc, Box 718, West Caldwell, H • .1. 
Aircom, In~, Rte. 16B, Union, N. H. 
Airtac Inc., 264 Columbus Ave., Roselle, N. J. 
Airtron DW., litton Industries, 20D E, Hanover Ave., Morris Plains. N. J. 
Alford Mfg. Co., 120 Cross St, Winchester. Mass. 
Alpha Industr~s, Inc., 381 Bliol St., Newton Upper Falls, Mass. 
Andrew California Corp., 941 E. Marylind Ave .. Claremont. Cal. 
Andrew Corp., 10500 West 153 St, Orland Park, III. 
Astrolab, Inc., 4 McCandless St., Linden, N. J. 
CES Electronic~ 2968 Ave. 1, Brooklyn; N. Y. . 
Cardwell Condenser Corp.,l0 E. MontaUk Hwy.,Lindenhurst, N. Y. 
Chemalloy Electronics Corp., GilleSllie Airport. Santee. Calif. 
Christian Precision Mfg. Co., Inc., 12t11 & Federal SIs .• Camden. N. J. 
Diamond Antenna & Microwave Corp., 35 River St, Winchester, Mass. 
Electronic Specially Co., Conn. Oiv .• 401 Watertown Rd .. Thomaston. Conn. 
General Microwave Corp., 155 Merine St., Farmingdale. N. Y. 
General RF Fittings, Box 278, Port Salerno. Aa. 
Gombos Microwave In~, 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc.. 11855 Wicks St. Sun Valley. Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hewlett·Packard Co., 1501 Page Mill Rd., Palo Alto, Calff. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St, Culver CUy, Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton, Cal. 
Jerrold Electronics Corp., 401 Walnut St, Philadelphia. Pa. 
Kevlin Mig. Co., 26 Conn St, Woburn, Mass. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga. Calff. 
Meca Electronics, Inc;, 459 E. Main St, Denville, N. I. 
Meridlan Metilcraft, In~, 8739 S. Millergrove Dr., Whittier. Calif. 
Metcom, Inc., 76 Lafayette St, Salem, Mass. 
Micro-Radionics, In~, 14844 Oxnard St, Van Nuys, Cal. 
Microlab/FXR, 10 Microlab Rd., liVingston, N. J. 
Mlcrotech, 1425 MOIdale Rd., Chesliire, Conn. 
Microwave ASlocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. Labs. In~, 87 Cresent Rd., Needham Hgis .• Mass. 
Microwave Filter Co., Inc., 135 W. Manlius St., East Syracuse, N. Y. 
Microwave Labs. of America, Box 13, Bay Sta .• Brooklyn, N. Y. 
N-H Microwave, Inc., Box 887, .Red Bank, N. J. 
Omega Labs., Inc., Haverhill St., ROwley, Mass. 
PRO Electronics, Inc., 1200 Prospect Ave., Westbury, N. Y. 
Pabst Engrg. Eqpt. Co., Inc., 676 Pennsylvania.Ave., Elizabeth. N. J. 
Pem Machine Tool Co.; Inc., 39A Myrtle St., Cranford, N. J. . 
Phelps Dodga Electr. Prods. Corp., GO Dodge Ave., N. Haven, Conn. 
Prodelin, In~, Bo 
Rf Systems; In~, 
Ramcor, Inc., 270 • • 
Reeve Elctrns., Inc., GOHEM-W. Lake St, Chicago. III • .I 
SaRe Labs. IR~. Instr. Div., 14 Huron Dr .. Natic~ Mass. 

Specially Waveguide Corp., 82 Cambridge St., Burlington. Mass. 
Tru-Connector Corp., 245 Lynnfield St., Peabody. Mass. 
Victor, R. F. & Microwave Co., 38 W. WaterSt., Wakefield. Mass: 

WAVEGUIDES. CIRCULAR 
Aircom, Inc .. Rle. 168, Union, N. H. 
Airtron Div., Utton Industries, 200 E. Hanover Ave .. Morris Plains. N. J. 
Andrew Cor~., 10500 West 153 St., Orland Park,' III. 
Beckman Instrs., Inc., Bctrn. Instrs. Div., 2200 Wright Ave .• Richmond. Calif. 
c..operative Industrie~ In~, 100 Oakdale Rd., Chester,'N. J. ' 
Connolly & ee. Inc., 914 Rengstorff Ave., Mt View, Calif. 
Diamond Anbmna & Microwave Corp., 35 River St, Winchester, Mass. 
Bectronic Specially Co., Conn. Div., 401 Watertown Rd., TholTlllston. Conn. 
Gabriel Electronics, ON. Maremont Corp.. Saca. Me. 

. Guide Industries, Inc:, 11855 Wicks St., Sun Valley. Calif. 
Herley Inds., Inc., 175 Eileen Way; Syosset. N. Y. 
Hughes Aiicraft, Aerospace Gp., Centinela Ave. & Teale St, Culver Cily. Cal. 
Hughes Aircraft Co., Ground Sys. Group. 1901 Malvern St., Fullerton. Cal. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calff. 
Moury Microwave Corp., 8610 Helms Ave .. Cucamonga, Calif. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Varian Assocs., Radiation OW., 611 Hansen Way; Palo Alto. Calif. 

WAVEGUIDES. FLEXIBLE \ 
AaI,~enol RF Div., 33 t Franklin St, DanburJ, Conn. 
Nippon Dec. New York IRC., 200 PIIk.Ave.; New York. N.Y. 
Portcllester Instr. Corp., 114 Wilkins Ave., Part Chaster, H. y, p 1691 
Prtmler Microwave Corp, 35 New Bread St, Pert Chesltr, N. Y. P 1691 
Air\ec Inc., 264 Columbus Ave., Roselle, N. J. . 
Airtron Div., Utton Industries, 200 E. Hanover Ave .. Morris Plains. N. J. 
Andrew California Gorp., 941 E. Marylind Ave .. Claremont, Cal. 
Andrew Corp., 10500 West 153 St., Orland Park, III. 
Cardwell Condenser Corp., 80 E. Montauk Hwy., Lindenhurst, N. Y. 
c..operatiYe Industries, Inc., 100 Oakdale Rd., Chester, N. J. 
Bectronic Specially Co .• Conn. Div .• 401 Watertown Rd .• Thomaston. Conn. 
Gabriel Bectronics. DN. Maremont Corp .• Saco, Me. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley. Calif. 
Hughes Aircraft, Aerospace Gp., Centinela AVe. & Teale St., Culver'Cily, Cal. 
Hughes Aircraft Co., Ground Sys. Group:I901 Malvern St, Fullerton, Cal. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Pem Machine Tool Co., Inc., 39A Myrtle St.. Cranford. N. J. 
RF System~ Inc., 155 King St, Cohasset, Mass. 
Servometer Corp .• 82 Industrial E., Clifton. N. J. 
Specially Waveguide Corp., 82 Cambridge St, Burlington. Mass. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Varian Industrial Microwave Operation, 301 Industrial Way. San Carlos. Calif. 

WAVEGUIDES. RECTANGULAR 
Nania Micrawave Corp., Plainview, N. Y. . 
Gill ElC\lnt of Allerica Inc., 500/506 s.E. 24tb St., Fl Lauderdale, Fla. 
Porll:he\ltr Instr. Corp., 114 Wilkins Ave., Part Chesltr, N. Y. P 1691 
Prtmier Micraml Corp., 35 New Broad St, PIIt Chester, N, Y. p 1691 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtac Inc., 264 Columbus Ave., Roselle, N. J. 
Airtron Div., litton Industries. 200 E. Hanover Ave .. Morris Plains. N. J. 
Andrew Corp., 10500 West 153 St, Orland Park, III. 
Beckman Instrs., Inc., Elctin. Instrs. Div., 2200 Wright Ave., RiChmond. Calff. 
Connolly & Co., Inc., 914 Rengstorff Ave., Mt. View, Calif. 
Diamond Antenna & Microwave CorP., 35 River St, Winchester, MaSs. 
Electronic Specially Co., Conn. ON .• 401 Watertown Rd .. Thomaston. Conn. 
Gabriel Electronics, Div. Maremont Corp .. Saco. Me. 
Gombos Microwave Inc., 48 Webro Rd., Clifton, N. J. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley. Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave .. & Teale St., Culver Cily, Cal. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga. Calif. 
Meridian Metalcraft, Inc., 8739 S. Millergrove Dr., Whittier. Calff. 
Mlcro-\'ink Systems, 19 Wartburg Ave., Copiague, N. Y. 
Microtech, 1425 Milldale Rd., .Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dey. Labs. Inc., 87 Cresent Rd., Needham Hgts .• Mass. 
RF Systems, Inc., 155 King St., Cohasse~ Mass. 
SpeCially Waveguide Corp .• 82 Cambridge St, BUrlington. Mass. 
Varian ASlocs., Radiation Oiv .• 611 Hansen Way. Palo Alto. Calif. 
Varian Industrial Miciowave Operatio~·301Industrial WaY,.San Carlos. Calif. 

WAVEGUIDES. RIGID 
ARRA. lie., 15 Harald Ct, 1laJs1lo!e. N. Y. ................ ~ 1646 
Amphalol IF Div., 33. tJranklll. St, Danbury, Conn; 
01l1li0 MicnllIIYe Co., RaDl1Iad PI, Mamaroneck, N. Y. •••••• P 1658 
Nardi Mim.wave Corp., Plafllview, N. Y. 
Nippol Elee. New YIII1t Inc., 200 Park Ave .. Haw York. N. Y. 
Ptrtchester Instr. Corp., 114 Wilkins An., Plrt Chasltr, N. Y. p 1691 
Pnmlar MIcrGWlve Carp., 35 IIaw BroId St, Port Cbster. N. Y. p 1691 
Unlf1lnn Tubulnc., Coilege"Ue, Pa. 
Wmllna Inc., B0I118, West Caldwell, N. I. 
Alrcom, Inc., Rle. 168, Union, N. H. 
Airtec Inc., 264 Colunlbus Ave .• Roselle. N. J. 
Airtron Div., Litton Industries, 200 E. Hanover Ave.. Morris Plain~ N. J. 
Andrew Calfforni .. Corp .. 941 E. Maryiind Ave., Claremont. Cal. 
Andrew Corp., 10500 West 153 St, Orland Park, III. 
Astrolab, Inc., 4 M~Candless St., linden, N. J. 
Beckman Instrs., Inc., Bctm. Instrs. Oiv •• 2200 Wright Aye., Richmond. Calif. 
Cardwell Condenser Corp., 80 E. Montauk Hwy.,lindenhurst N. Y. 
Chemalloy Bectronics Corp .• Gillespie Airport. Santee. CaIH •. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden. N. J. 
Connolly & Co., Inc., 914 Rengstorff Ave., Mt View, Calif. 
Control Data Corp., 400 Border St., East Boston, Mass. . 
Diamond Antenna & Microwave Corp., 35 River St, Winchaster. Mass. 
Electronic Specially Co., Con~. Div.; 401 Watertown Rd •• Thomaston. Conn. 
W Corp.. 140 West 51 St. New Yorko'N. Y. 
Gabriel Bactronics, DiY. Maremont Corp .. Saco. Me. 
Goi)lbos Microwave In~, 48 Webro Rd., Clifton, N.i. 

, Granite State Machine Ca, Inc., 124 Joliette· St,Manchesler, N. H. 



Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Hughes-Treitler Mfg. Corp., 300 Endo Blvd., Garden City, N. Y. 
Jerrold Electronics Corp., 401 Walnut St., Phi/adelphia, Pa. 
laminair Inc., 13226 Figueroa, los Angeles, Calif. 
lenkurt Electric Co., Inc., 1105 County Rd., San Carlos, Calif. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, Calif. 
Meridian Metalcraft, Inc., 8739 S. Mil/ergrove Dr., Whittier, Calif. 
Microlab/FXR, 10 Microlab Rd., livingston, N. J. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dev. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
Omega labs., Inc., Haverhill St., Rowley, Mass. 
Pabst Engrg. Eqpt. Co., Inc., 676 Pennsylvania Ave., Elizabeth, N. J. 
Pem Machine Tool Co., Inc., 39A Myrtle St., Cranford, N. 1. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Ramcor, Inc., 270 E. Pulaski Rd., Huntington, N. Y. 
Specialty Waveguide Corp., 82 Cambridge St., Burlington, Mass. 
Surface Conduction, Inc., 1501 Broadway, New York, N. Y. 
Technical Appliance Corp., One Taco St., Sherburne, N. Y. 
Varian Assocs., Radiation Div., 611 Hansen Way, Palo Alto, Calif. 
Varian Industrial Microwave Operation, 301 Industrial Way, San Carlos, Calif. 
Victor, R. F. & Microwave Co., 38 W. Water St., Wakefreld, Mass. 

WAVE TRAPS-SEE FILTERS. ANTENNA: 
FILTERS. MICROWAVE: ETC. 

WAX-SEE INSULATING COMPOUNDS, WAX 

WEATHERSTRIP. ELEaRONIC 
ChODlllics, Inc., 85 Mystic St., Arlington, Mass. ............ p 1641 
Metex Corp., 970 New Durham Rd., Edison, N. J. 

p 1229,1230,1232,1233 
Technical Wire Products, Inc., 129 Dermody St., Cranford, N. J. p 1235 
Maynard Plastics Inc., 49 Congress St., Salem, Mass. 

WELDING EQUIP. & ACCESS.-ALSO SEE 
CONTROLS. WELDING: TIMERS. WELDING 

American lava Corp., Cherokee Blvd. & Mfers. Rd., Chattanooga, Tenn. 
Falstram Co., 174 Falstrom Ct, Passaic, N. J. . . . . . . . . . . . . . p 583 
Sorensen Operation, Richards Ave. Norwalk, Conn. 
Asrometrics, P.O. Box 216, San Ramon, Calif. 
AII·State Welding Alloys Co., Inc., P.O. Box 350, White Plains, N. Y. 
Allen·Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
American Electric & Machine Co., Inc., 

320324 State Hwy. 17, Upper Saddle River, N. 1. 
Arizona Elctrns., Inc., Drawer AE, Benson, Ariz. 
Arvin Systems, Inc., 1771 Springfield St., Dayton, Ohio 
Atlantic Instrs. & Elctrns., 50 Hunt St., Watertown, Mass. 
Auto Arc·Weld Mfg. Co., 9615 Meech Ave., Cleveland, Ohio 
Becker Bros. Carbon Co., 3450 S. laramie Ave., Cicero, III. 
Carol Cable Co., Box 68, Pawtucket, R. I. 
Conrac Corp., 330 Madison Me., New York, N. Y. 
Dawe Instruments, ltd., Western Ave., Acton, london W3, Eno:. 
Electro Powerpacs, Inc., 253 Norfolk St., Cambridge, Mass. 
Engineering & Elctrn. Devices Inc., 1024 N. McCadden PI., los Angeles, Calif. 
Eutectic Corp., 40·40 172nd St., Flushing, N. Y. 
Ewald Instruments Corp., Rte. 7.fl, Kent, Conn. 
flexible Circuits, Inc., Paul Valley Ind. Park, Warrington, Pa. 
Forney industries, Inc., 1800 La Porte Ave., Fort Collins, Colo. 
Henes Mfg. Co., 4301 E. Madison St., Phoenix, Ariz. 
Hobart Brothers Co., Hobart Square, Troy, Ohio 
Hughes Aircraft Co., Vacuum Tube Prods. Div.,IWelding Equip., 

2020 Oceanside Blvd., Oceanside, Calif. 
Kahle Engrg. Co., 3322 Hudson Ave., Union City, N. J. 
lenco, Inc., 319 W. Main, Jackson, Mo. 
lincoln Electric Co., 22801 st. Clair Ave., Cleveland, Ohio 
Mallory Metallurgical Co., 3029 E. Washington St., Ind~napolis, Ind. 
Maryland lava Co., Inc., P.O. Box 527, Dept. EEM, Bel Air, Md. 
Microframe, Inc., 7800 Computer Ave., Minneapolis, Minn. 
Miller Electric Mfg. Co., 718 S. Bounds, Box 1087, Appleton, Wise. 
Multisonic Cleaning Systems, 9615 Meech Ave., Cleveland, Ohio 
National·Standard Co., Ni/es, Mich. 
Precision Arc Co., Inc., 785 Woodend Rd., Stratford, Conn. 
Price & Rutzebeck, Box 30, Hayward, Calif. 
Printed Circuits, Inc., 7800 Compiter Ave., Minneapolis, Minn. 
Protronic Inds. Inc., 2415 S. Manchester Ave., Anaheim, Calif. 
Robotron Corp., 21300 West 8 Mile Rd., Box 4782, Detroit, Mich. 
Sciaky Sros, Inc., 4915 Wesl 67th st., Chicago, III. 
Silver, G. H. & Assocs., Inc., Box 21, .Newtonville, Mass. 
Slee International Inc., 8010 U. S. Hwy. 130, Pennsauken, N. J. 
Square 0 Co., 205 S. Northwest Hwy., Park Ridge, III. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Tempil Corp., 132 West 22nd St, New York, N. Y. 
Tempress Research Co., 980 University Ave., los Gatos, Calif. 
Thermatron Div., Willcox & Gibbs, 1040 Ave. of the Americas, N. Y., N. Y. 
Thomson Electric Welder Co., Inc., 161 Pleasant St., lynn, Mass. 
Trindl Prods., ltd., 1887 S. Clark St., Chicago, III. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Walters, W. A., Inc., 7713 South Western Ave., Chicago, III. 
Wells Elctrns., inc., Equip. DiY., 1701 S. Main St., S. Bend, Ind. 
Westberg Mfg. Co., 3400 Westach Way, Sonoma, Calif. 
Westinghouse Electric Corp., Ind. Equip. Div., Box 300, Sykesville, Md. 

WELDING EQUIP .. SEMICONDUCTOR DEVICES 
G T I Corporation, 310 Cbestnut St, MeadyUIe, Pa. 
Hadron, 300 Shames Dr., Westbury, N. Y. ................. p 1676 
Hughes Aircraft C,., 500 Superior Ave., Newporl Beach, Calif.. . P 1605 
Kokusai ijec. Co., Ltd., 9 Nishikubo.sakuragwa-cho, Minato·ku, Tokyo, Japan 

Sorensen Operalion, Richards Ave., Norwalk, Conn. 
Arvin Systems Inc., 1482 Stanley Ave., Dayton, Ohio 
Associate General labs., Inc., 8934 W. Ogden Ave., Brookfield, III. 
Ewald Instruments Corp., Rte. 7·R, Kent, Conn. 
Hughes Aircraft Co., Vacuum Tube Prods. Div.,/Welding Equip., 

2020 Oceanside Blvd., Oceanside, Cal~. 
Korad Dept., Bctrns. Div., 2520 Colorado Ave., Santa Monica, Calif. 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
Mullisonic Cleaning Systems, 9615 Meech Ave., Cleveland, Ohio 
Sonobond Corp., 310 E. Rosedale Ave., West Chester, Pa. 
Tempress Research Co., 980 University Ave., los Gatos, Calif. 
Thomson Electric Welder Co., Inc., 161 Pleasant St., lynn, Mass. 
Unitek Corp., Weldmatic Div., 1820 S. Myrtle Ave., Monrovia, Calif. 
Wells Elctrns., Inc., Equip. Div., 1701 S. Main St., S. Bend, Ind. 

WELDING & REFINING EQUIP •• ELECTRON 
BEAM 

Oel Electranics Corp., 250 E. Sandford Blvd., Mt Vernon, N. Y. 
Kokusai Eltc. Co., ltd., 9 Nishlkubo·Sakuragwa-cho, Minato·ku, Tokyo, Japan 
Atlantic Instrs. & Elctrns., 50 Hunt St., Watertown, Mass. 
Cooke Vacuum Prods., Inc., 13 Merrit! St., S. Norwalk, Conn. 
Denton Vacuum, Inc., Cherry Hill Indl. Ctr., Cherry Hill, N. 1. 
Japan Vacuum Engrg. Co. ltd., 1, I·Chome, Kyobashi, Chuo-Ku. Tokvo, Jap. 
Norton Co., Vacuum Equip. Div., 160 Charlemont St., Newton, Mass. 
Sciaky Bros, Inc., 4915 West 67th St., Chicago, III. 
Thomson Electric Welder Co., Inc., 161 Pleasant St., lynn, Mass. 
Walters, W. A., Inc., 7713 South Western Ave., Chicago, III. 

WHIP ANTENNAS-SEE ANTENNAS. MOBILE 
HalYar Corp., 211 Randolph Ave., Woodbridge, N. J. ... . . P 1586 

WHITEPRINT MACHINES 
HJS Engineering Co., Box 96, Park Ridge, III. 
Rotolite Sales Corp., Box 7G, Stirling, N.1. 

WIND DIRECTION INDICATORS-SEE 
INDICATORS. WIND DIRECTION 

WIND SPEED INDICATORS-SEE 
INDICATORS. WIND SPEED 

WINDINGS. TRANSFORMER 
Automatic Coil Co., 76 E. 2nd St., Mineola, N. Y. 
Dale ElectroniCS, Sioux Div., Box lBO, Yankton, S. D. 
Del Electronics Corp., 250 E. Sandford Blvd., Mt Vernon, H. Y. 
Piconlcs Inc., 220 Boston Rd., No. Billerica, Mass. 
A.P.W. Co., 72 Main St., Rockaway, N. J. 
Bicron actrns. Co., Barlow St., Canaan, Conn. 
Delta Coils, 4312 Main St., Philadelphia, Pa. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Electra·Pacific, Inc., 5782 Thornwood Dr., Goleta, Calif. 
Eiectrocom Inds., 1105 N. Ironwood Dr" South Bend, Ind. 
Forbes & Wagner, Inc., 345 Central Ave., Silver Creek, N. Y. 
Keiser's Industries, Inc., laum .. St., Mt. Holly Springs, Pa. 
Mystic Transformers, Inc., 114 West St., Wilmington, Mass. 
National Coil Co., Box 1040, Douglas, Ariz. 
New York Coil Co., 40.0\8 Second Ave., Phoenixville, Pa. 
Precision, Inc., 3415 48 Ave. N., Minneapolis, Minn. 
Rho Engineering Co., 2234 Colby Ave., los Angeles, Cal. 
Ramm Rectifier Co., Inc., 340 Coster St., Bronx, N. Y. 
Raytheon Co., Microwave & Power Tube Div., 141 Spring St., lexington, Mass. 
SKG Associates, Inc., 206 Eustis St., Boston, Mass. 
Topper Mfg. Co., Inc., 889 Northern Blvd., Great Neck, N. Y. 
Trindl Prods., ltd., 1807 S. Clark St., Chicago, III. 
Tur·Bo Jet Products Co., Inc., 5025 N. Earle St., Rosemead, Calif. 
Universal Toroid Coil Winding, Inc., 1190 Grove St., Irvington, N. J. 

WINDOWS. INFRARED 
Amersil, Inc., 685 Ramsey Ave., Hillside, N. J. 
General Elec. Co., lamp Glass Oept., 24400 Highland Rd., Richmond Hgis., Ohio 
Ohio Semitranics, Inc., 1205 Chesapeake Ave:, Columbus, Ohio 
Servo Corp. of America, 111 New South Rd., Hicksville, N. Y.. P 1708 
Advanced Kinetics Inc., 1231 Victoria St., Costa Mesa, Calif. 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
Barnes Engineering Co., 30 Commerce Rd., Stamford, Conn. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Ceramics International Div., 39 Siding PI., Mahwah, N. 1. 
Corning Glass Works, Technical Prods. Div., Corning, N. Y. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. 1. 
Eastman Kodak Co., 343 State St., Rochester, N. Y. 
Eimac,301 Industrial Way, San Carlos, Calif. 
Exotic Materials, Inc., 2968 Randolph Ave., Costa Mesa, Calif. 
Flexi·Optics labs., Inc., 117 Dover St., Somerville,.Mass. 
General laser Corp., 8 Erie Dr., Natick, Mass. 
Harshaw Chemical Co., 1945 E. 97th St., Cleveland, Ohio 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Infrared Inds., Inc., Box 989, Santa Barbara, Calif. 
Insaco, Inc.,. Box 442, Quakertown, Pa. 
Isomet Corp., 433 Commercial Ave., Palisades Park, N. 1. 
Jones, A. D. Optical Works, Inc., 64 Cambridge St., Burlinlrton, Mass. 
liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
Metavac, Inc., 45·68 162nd St., Flushing, N. Y. 
Moser Jewel Co., 544 Fayette St., Perth Amboy, N. J. 
NPC Metals & Chemicals Co., 3133 East 12th St., los Angeles, Calif. 
Nuclear Element Corp., 420 S. McKean St., Butler, Pa. 
0& S Research, Inc., 1912 Bannard St" Riverton, N. 1. 
Optics for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wise. 
Quartz & Silice, 8 Rue d' Anjou, Paris 8e, France 

WIRE. ANTENNA-ALL TYPES 

Republic lens Co., Inc., 31 East 169th St" Bronx, N. Y. 
Santa Barbara Research Ctr., 75 Coromar Dr., Goleta, Calif. 
Sylvania Electric Prods., Inc., Chern. & Metallurgical Div., Towanda, Pa. 
Syncor Prods. Co., Inc., 44 Eastern Ave., Malden, Mass. 
TE Co., 515 E. Montecito St., Santa Barbara, Calif. 
Texas Instrs., Inc., Box 5015, Dallas, Tex. 
Union Carbide Corp., Elctrns. Div., Crystal Prods. Dept., 8888 Balboa Ave., 

San Diego, Cal. 
Valpey Corp" 1400 Highland St., Holliston, Mass. 

WI\IU)OWS. PRESSURE·TYPE 
AEllnc., P.O. Box 552, lansdale, Pa. 
FUmohm Div., 37·11 47th Ave., long Island City, N. Y. 
Glass Technology Div.,I644 Whittier Ave., Costa Mesa, Calff. 
~ortchester Instr. Corp., 114 Wilkins Ava., Port Chester, H. Y. 
Premier Microwave Corp., 35 Hew Broad St., Port Chester, N. Y. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Dell OptiCS Co., Inc., 9226 Kennedy Blvd., North Bergen, N. 1. 
Device Seals, Inc., 11684 Tuxford St., Sun Valley, Calif. 
Eimac, 301 Industrial Way, San Carlos, Calif. 
Electro·Optical Div., Kollmorgen Corp., 347 King St., Northampton, Mass. 
Electron Technology, Inc., 626 Schuyler Ave., Kearny, N. J. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilminlrton, Del. 
General Electric Co., Analytical Measurement Business Sec., 25 federal St" 

W. lynn, Mass. 
Goodyear Aerospace Corp., 1210 Massillon Rd., Akron, Ohio 
Granville·Phillips Co., Box 1290, Boulder, Colo. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
liberty Mirror Div., 851 Third Ave., Brackenridge, Pa. 
MCS Corp., 1307 S. Myrtle Ave., Monrovia, Calif. 
Meteom, Inc., 76 lafayette St., Salem, Mass. 
Mierotech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
o & S Research, Inc., 1912 Bannard St., Riverton, N. J. 
Optics for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wise. 
Richland Glass Co., Inc., Richland, N. 1. 
Varian Assocs., Vacuum Div., 611 Hansen Way, Palo Alto, Calif. 
Veritron West Inc., 20245 Sunburst St., Chatsworth, Calif. 

WINDOWS. SHIELDED 
Metex Carp., 970 New Durham Rd., Edison, N. J. p 1229 
Technical Wire Products, Inc., 129 Dermody St, Cranford, N. J. 
Franklin Fibre·lamitex Corp., 901·905 East 13th St., Wilmington, Del. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Nuclear Equipment Chemical Corp., 165 Marine St., Farmingdale, N. Y. 
0& S Research, Inc., 1912 Bannard St., Riverton, N. J. 
Optics for Industry, Inc., 1929 N. Buffum St., Milwaukee, Wise. 
Penberthy Oiv., 6701 Maynard, S" Seattle. Wash. 

WINDOWS. WAVEGUIDE 
All Inc., P.O. Box 552, lansdale, Pa. 
Fllmohm Div., 37·11 47th Ave., long Island City, N. Y. 
Portchester Instr. Corp., 114 Wilkins Ave., Port Chester, N. Y. 
Premier Microwave Corp., 35 New Broad St., Port Chester, N. Y. 
Aircom, Inc., Rte. 16B, Union, N. H. 
Airtec Inc., 264 Columbus Ave., Roselle, N. J. 
Airlron Div., litton Industries, 200 E. Hanover Ave" Morris Plains, N. 1. 
Alberox Corp., New Bedford Indl. Pk., New Bedford, Mass. 
American Mica Insulation Co., Manasquan, N. J. 
Andrew California Corp., 941 E. Marylind Ave., Claremont, Cal. 
Ceramaseal, Inc., Box 25, New lebanon Ctr., N. Y. 
Christian Precision Mfg. Co., Inc., 12th & Federal Sts., Camden, N. 1. 
Dell Optics Co., Inc., 9226 Kennedy Blvd., North Bergen, N. J. 
Electromagnetic Technology Corp., 486 Ellis St., Mt. View, Calif. 
FrenchtownlCFI, Inc., 8th & Harrison Sts" Frenchtown, N. 1. 
Guide Industries, Inc., 11855 Wicks St., Sun Valley, Calif. 
Herley Inds., Inc., 175 Eileen Way, Syosset, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave. & Teale St., Culver City, Cal. 
Metcom, Inc., 76 lafayette St., Salem, Mass. 
Microtech, 1425 Milldale Rd., Cheshire, Conn. 
Microwave Assocs., Inc., Northwest Ind. Park, Burlington, Mass. 
Microwave Dov. labs. Inc., 87 Cresent Rd., Needham Hgts., Mass. 
0& S Research, Inc., 1912 Bannard St., Riverton, N. J. 
Pacific Universal Prods. Corp., 168 Vista Ave., Pasadena, Calif. 
RF Systems, Inc., 155 King St., Cohasset, Mass. 
Richland Glass Co., Inc., Richland, N. 1. 
Rogers Corp., Rogers, Conn. 
Severna Div., Bunker·Rhmo Corp., 45 Glenwood PI., E. Orange, N. J. 
3M Co., 3M Center, St. Paul, Minn. 
Varian Assocs., 6lI Hansen Way, Palo Alto, Calif. 
Varian Industrial Microwave Operation, 301 Industrial Way, San Carlos, Calif. 

WIRE. ANTENNA (ALL TYPES) 
Alpha Wire Div" loral Carp., 711 lidgerwood Ave., Elizabeth, N. J. 
Columbia Wire Products Co" 4045 N. Rockwell St., Chicago, III. P 2930 
Consolidated Wira & Assocs. Corps., 1635 S. Clinton St, Chicago, III. 

P 2932 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. 
Dearborn Wire & Cable Co., 3333 West Ohio St" Chicago, III. .. P 2942 
GC Electranlcs, Dept. 10·1, 400 S. Wyman St., Rockford, III. 
Garratt Elctrns. & Cable Corp., 24 Central Dr" Farmingdale, N. Y. 
Plastold Corporation, 42-61 24th St., long Island City, N. Y.. . . . P 2964 
Slxlen Wire & Cable Div., 215 N. Route 303, Congers, N. Y. 
Standa", Wire & Cable Co., 3440 Overland Ave., los Angeles, Cal. P 2967 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
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WIRE. ANTENNA-ALL TYPES (Cont'dl 

Cable Electric Prods., Inc., 234 Oaboll St., Providence, R. I. 
Carol Cable Co., Box 68, Pawtucket, R.I. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calif. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Finney Co., 34 W. Interstate St., Bedford, Ohio 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hackensack Cable Corp., 110 Orc~ard St., Hackensack, N. J. 
IE Manufacturing Co., 3039 W. Carroll Ave .. Chicago, III. 
lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
Leviton Mfg. Co., Inc" 236 Greenpoint Ave., Brooklyn, N. Y. 
Miller Electric Co., Box 231, Woonsocket, R. I. 
New England Electric Wire Corp., 367 Main St., Lisbon, N. H. 
Nichols Aluminum Co., 15 $pinning Wheel Rd., Hinsdale, III. 
Oneida Electronic Mfg. Co., 843 N, 'Cottage St., Meadville, Pa. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Parker Metal Goods Co., 85 Prescott St., Worcester, Mass. 
Rohn MJg. Co., 6718 W. Plank Rd., Peoria, III. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Superior Insulated Wire Corp., Box 188, Stony Point, N. Y. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 

WIRE. ASBESTOS-INSULATED 
Alpha Wire Div., loral Corp., 711 lidgerwood Ave" Elizabeth, N, J. 
Columbia Wire Products Co., 4045 H, Rockwell St., Chica!o, III. 
Consolidated Wire & Assocs. Corps., 1635 S. Clinton St., Chicago, III. 

, p 2932 
Dearborn Wwe & Cable Co., 3333 West Ohio St .. Chica!o, III. 
Saxton Wire & Cable DiY., 215 H. Route 303, Conprs, N. Y. .. p 2966 
Standard Wire & Cable Co., 3440 Overland Ave., los Angeles, Cal. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Carol Cable Co., Box 6~ Pawtucket, R. I. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Cerro Wire & Cable Co., 28? Nicoll St., New Haven, Conn. 
Continental Wire & Cable, Box 1863 Gulton Rd., York, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn. 
HaWeld Wire & Cable Olv., 360 Hurst St., Linden, N. J. 
Lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Miller Electric Co., Box 231, Woonsocket, R. I. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Pyco, Inc., 604, E. Lincoln Hwy., Penndel, Pa. 
Radix Wire Co:, 26260 lakeland Blvd., Cleveland, Ohio 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Rhode Island insulated Wire Co., 50 Burnham Ave., Cranston, R. I. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highlands, Mass. 
Thermotronic Devices, Inc., Forest & Hector Sts., Conshohocken, Pa. 
United States Steel Corp., 525 William Penn PI., Pittsburgh, Pa. 
Western Insulated Wire Co., 2425 E 30 St., los Angeles, Calif. 

WIRE. BARE. ALUMINUM 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Ml Vernon, N. Y. p 2927 
Consolidated Reactiye Metals, Inc., 116 Hoyt Ave., Mamaroneck, H. Y. 

p 2931 
Consolidated Wire & Assocs. Corps., 1635 S. Clinton St., ChicaRo, III. 
Dearborn Wire & Cable Co .. 3333 West Ohio St .. Chica!o, III. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y. .... p 2966 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
AII·State Welding Alloys Co., Inc., P.O. Box 350, White Plains, N. Y. 
Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Cal. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Asco Wire & Cable Co., Box 2127, Noble Sta., BridReport, Conn. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. y, 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
California Fine Wire Co., 338 S. Fourth St., Grover City, Calif. 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
City Chemical Corp., 132 West 22 St., New York, N. Y. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, 'N. Y. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Essex Infl., Inc .. Magnet Wire Div., 1601 Wall St .. Ft. Wayne, Ind. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hudson Wire Co., 62 Water St., OSSining, N. Y. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Kentucky Elctms., Inc., Box 511, Owensboro, Ky. 
leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
little Falls AlloYS, Inc., 189 Caldwell Ave., Paterson, N. J. 
Mackay, A. D., Inc., 198 Broadway, New York"N. Y. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Materials for Elctrns., Inc., 149-32 132nd St., Jamaica, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Metal Ceram; Inc., 17 N. West St., Mount Vernon, N. Y. 
Molecu·Wire Corp., Box 495, farmingdale, N. J. 
MontRomerv Co .. Windsor locks, Conn. 
Nesor Alloy Corp .. 666 Passaic Ave., W. Caldwell, N. J. 
Nichols Aluminum Co., 15 $pinning Wheel Rd .. Hinsdale, III. 
Paul, F. H. & Stein Bros., Inc., 235 5 Ave .. New York, N. Y. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Rea Magnet Wire Co., Inc., 3600 E. Pontiac St., Ft. Wayne, Ind. 
Southwire Co., 4 Fertilla St., Carrollton, Ga. 
Steel Heddle Mfg. Co., 2100 W. Allegheny Ave., Philadelphia, Pa. 
Unibraze Corp .• 455 KIloliwood Rd., White Plains, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N., Y. 
Var·lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. . 
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Wilkinson Co., 31011 Agoura Rd., Westlake Village, Cal~. 
York Wire Co., Box 982, Clifton, N. 1. 

WIRE. BARE. BERYLLIUM COPPER 
Cohn, Sigmund, Corp." 121 S. Columbus Ave., Mt. Vernon, N. y, p 2927 
Consolidated Wire & Assocs. Corps., 1635 S. Clinton St., Chicago, III. 

p 2932 
Dearborn Wire & Cable Co., 3333 West Ohio St., Chicago, III. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Brush Beryllium C9-, 17876 St. Clair Ave., Cleveland, Ohio 
California Fine Wire Co., 338 S. Fourth St., Grover City, Calif. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Hamilton Precision Metals, Div. Hamilton Watch Co., lancaster, Pa. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
little Falls Alloys, Inc., 189 Caldwell Ave., Paterson,N. J. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Molecu·Wire Corp .. Box 495, Farmingdale, N. J. 
Nesor Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
Var·lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 

WIRE. BARE. BRASS 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St., Bron~ N. Y. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, H. Y. .... p 2966 

\ Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Conn. 
Sram Metallurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
Brookfield Wire Co., Inc., Box 248, Brookfield, Mass. 
California Fine Wire Co., 338 S. Fourth St, Grover City, Calif. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Chase Brass & Copper Co., 20600 Chagrin Blvd., Cleveland, Ohio 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
Helenor Metals Corp., 60 Marbledale Rd., Tuckahoe, N. Y. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
International Wire Prods. Corp., 500 W. Main st., Wyckoff, N. J. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
little Falls Alloys, Inc., 189 Caldwell Ave., Paterson, N. J. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Molecu·Wire Corp., Box 495, Farmingdale, N. J. 
Montgomery Co .. Windsor locks, Conn. 
Nesor Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N. Y. 
Steel Heddle Mfg. Co., 2100 W. Allegheny Ave" Philadelphia, Pa. 

WIRE. BARE. COLUMBIUM 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Sram Metaliurgical·Chemical Co" 245 Chelten Ave., Philadelphia, Pa. 
City Chemical Corp., 132 West 22 St., New York, N. Y. 
Cross, H. Co., 365 Park Ave., Weehawken, N. J. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Mackay, A. D., Inc., 19& Broadway, New York, N. Y. 
Materials Research Corp., Rte. 303, Orangeburg, N. y, 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Molecu·Wire Corp., Box 495, Farmingdale, N. J. 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 
Vaf·lac·Oid Chemical Co., 666 S. Front St., Elizabeth, N. J. 

WIRE. BARE. ;COMPOSITE METALS 
Cohn, Sigmund, CO"., 121 S. Columbus Ave., Ml Vernon, N. Y. p 2927 
Consolidated Reactive Metals, Inc., 116 Hoyt AYe., Mamaroneck, N. Y. 

p 2931 
G. E. Co., lamp Metals & Comp., 21800 Tungsten Rd., Cleveland, Ohio 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 
Materials Research Corp., Rte. 303, Orangeburg, N. Y. 
Richards, Arklay S. CQ., Inc., 1 Winchester St., Newton Highlands, Mass. 

WIRE. BARE. COPPER 
Alpha Wire Div., loral Corp., 111 lidgerwoodAve., Elizabeth, H. J. 
Belden Corp., Box 5070A,Chicago, III. .................... p 2924 
Columbia Wire Products Co., 4045 N. Rockwell St, Chicago, III. p 2930 
Consolidated Wire & Assocs. Corps.,1635 S. Clinton St., Chicago, III. 

p 2932 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. . . p 2935 
Dearbom Wire & Cable Co., 3333 Wesl Ohio St., Chica!o, III. 

p 2936,2938,2943 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y. .... p 2966 
Standard Wire & Cable Co., 3440 Overland Ave., los Augeles, Cal. p 2967 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Asco Wire & Cable Co" Box 2127, Noble Sta., Bridgeport, Conn. 
AUas Wire & Cabl. Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place; N. Y. 
Birnbach Co. Inc., 177 Hanse Ave" Freeport, N. Y. 
Bram Metaliurgical·Chemical Co.,. 245 Chelten Ave., Philadelphia, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
California Fine Wire Co., 338 S. Fourth St., Grover City, Calif. 
Carol Cable Co., Box 68, Pawtucket, R.I. 
Cerro Corp., 300 Park Ave., New York, N. Y. . 
Chase Brass & Copper Co., 20600 Chagrin Blvd .. Cleveland. Ohio 

Chase Metals Service Diy., 20600 Chagrin Blvd., Cleveland, Ohio 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
City Chemical Corp., 132 West 22 St., New York, ·N. Y. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Essex Int'!., Inc., Magne! Wire Div., 1601 Wall St., Ft. Wayne, Ind. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hamilton Precision Metals, Div. Hamilton Watch Co., lancaster, Pa. 
Helenor Metals Corp., 60 Marbledale Rd., Tuckahoe, N. Y. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
International Wire Prods. Corp., 500 W. Main st., Wyckoff, N. J. 
Kaweeki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kentucky Elctrns., Inc., Box 511, Owensboro, Ky. 
Leico Industries, Inc., 250 W. 57th St., New York, N. Y. 
Mackay, A: D., Inc., 198 Broadway, New York, N. Y. 
Magn.t Wire Inc., 25 WalkerSt., New York, N. Y. 
Materials Research .Corp., Rte. 303, Orangeburg, N. Y. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Moleeu·Wire Corp., Box 495, farmingdale, N. J. 
Montgomerv Co., Windsor locks, Conn. 
Nesor Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
New England Electric Wire Corp., 367 Main St., lisbon, N. H. 
Okonite Co., 220 Passaic St., Passaic, N. J. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
Philips Elmet Corp., lisbon Rd., Lewiston, Me. 
Prestolite Wire & Cable Diy., P.O. Box 649, Port Huron, Mich. 
Rea Magnet Wire Co., Inc., 3600 E. Pontiac St., Ft. Wayne, Ind. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, N. Y. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highlands, Mass. 
Rome Cable, Rome, N. Y. 
Siemens America Inc., 350 Fifth Ave., New York, N. Y. 
Southwire Co., 4 Fertilla St., Carrollton, Ga. 
Steel Heddle Mfg. Co., 2100 W. Allegheny Ave., Philadelphia, Pa. 
Tri·State Elctrns. Corp., Broadway & Jefferson Sts., Camden, N. J. 
United American Metals Div.:970 Meeker Ave., Brooklyn, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Viking Wire Co., Inc., Shelter Rock Rd., Danbury, Conn. 
Western Gold & Platinum Co., 525 Harbor Blvd., Selmont, Calif. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 

WIRE. BARE. COPPER·CLAD 
Columbia Wire Products Co., 4045 H. Rockwell St., Chicago, Iif. 
Daburn E1ctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. . . p 2935 
Dearborn Wire & Cable Co .. 3333 West Ohio St., Chica!o, III. 

p 2938,2944 
SaIton Wire & Cabfe Div., 215 N. Route 303, Congers, N. Y. .... p 2966 
Standard Wire & Cable Co., 3440 Overland AYe., los Angeles, Cal. 
Alpha Metals, Inc., 56 Water St., Jersey City, N. J. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Asco Wire & Cable Co., Box 2127, Noble Sta., Bridgeport, Conn. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brookfield Wire Co., Inc., Box 248, Brookfield, Mass. 
California Fine Wire Co., 338 S. Fourth St., Grover City, Calif. 
Carol Cable Co., Box 68, Pawtucket, R. I. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
Crown Metal Prods. Co., Wyano, Pa. 
Eagle Electric Mfg. Co., Inc., 23·10 Bridge Plaza S., lonR Island Citv, N. Y. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hudson Wire Co., 62 Water St, Ossining, N. Y. 
Improved Seamless Wire Co., 775 Eddy St., Providence, R. I. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Kawecki Beryleo Inds., Inc., Box 1462, Reading, Pa. 
Kentucky Eletrns., Inc., Box 511, Owensboro, Ky. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Metal Ceram, Inc., 17 N, West St, Mount Vernon, N. Y. 
Molecu·Wire Corp., Box 495, farmingdale, N, J. 
Montgomerv Co .. Windsor locks, Conn. 
National-Standard Co" Niles, Mich. 
Nesor Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
Southwire Co., 4 Fertilla St., Carrollton, Ga. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 
United American Metals Div., 970 Meeker Ave., Brooklyn, N. Y. 

WIRE. BARE. FINE. SPECIALTIES 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Mt. Vernon, N. Y. p 2927 
Columbia Wire Products Co., 4045 N. Rockwell St., Chicago, III. 
Consolidated Reactive Metals, Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 

p 2931 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St., Bronx, N. Y. 
Dearborn Wire & Cable Co., 3333 West Ohio St., Chicago, fli. 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Div .. 

231 Hew Jersey RR Ave., Newar~ N. I. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y. 
Standard Wire & Cable Co., 3440 Overland AYe., Los Angeles, Cal. 
Birnbach Co. Inc., 177 Honse Ave., Freeport. N. Y. 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Brookfield Wire Co., Inc., Box 248, BrOOkfield, Mass. 
California Fine Wire Co., 338 S. Fourth St., Grover City, Calif. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Colonial Alloys Co., Ridge Ave. & Crawford, Philadelphia, Pa. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N. Y. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Essex Int'!., Inc., Magne! Wire Div., 1601 Wall St., Ft. Wayne, Ind. 
Gavitt Wire & Cable Div., Amerace Esna Corp., BrOOkfield, Mass. 
Hoskins Mfg. Co., 4445 lawton Ave., Detroit, Mich. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
International Wire Prods. Corp .. 500 W. Main St., Wyckoff, N. J. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Kentucky Elctrns., Inc., Box 511, OweBsborn, Ky. 



Leico InduS!rIes,bIc.;250 W. 57th SL, New YD!1I, N. Y. 
UHIe Falls Alloys, Inc., 189 Coldwell Ave., PateI1Oll, N. J. 
Mackay, A D., Inc;, 198 BlIlIdway, New York, N. Y. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Materials for Elctms.,lnc., 149-32 132nd st, Jamaica, N. Y. 
Materials Researcb Corp" RIa. 303, Orangeburg, N. Y. 
Metet Ceram, Inc" 17 N. west St, Mount Vernon, N. Y. 
Micro Contacts, Inc., 62 Alpha Plaza, H~ksville, N. Y. 
Mo/eeu·Wire Corp., Box 495, Farmingdale, N. J. 
Monliomery Co .. WindsOr Locks. Conn. 
Mullard, Inc., 100 Finn Ct., Farmingdale, N. Y. 
Natlonaf.Stendard Co., Niles, Mich. 
Nasar Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
New England Electric WIre Corp., 367 Main St, Lisbon, N. H. 
Ney, J. M. Co., Maplewood Ave., 8liJomfield, Conn. 
Oneida Electron~ Mfg. Co., 843 N. Cottage St, Meadyllle, Pa. 
Permaluster, Inc., 1844 N. Keystone st, Burbank. CalH. 
Philips E!met Corp., Lisbon Rd., lewiston, Me. 
Pyco, Inc., 604 E. Uncoln Hwy., Panndel, Pa. 

. Steel Heddle Mig. eo.. 2100 W. Allegheny Ave., Philadelphia, Pa. 
Sylvania Elec1ric Products, Inc.. Parts Diy., 12 Second Ave .. Warren, PI. 
United American Metals DiY .. 970 Meekar Ave., Brooklyn, N. Y. 
united Mineral & Chemical Corp., 129 Hudson st, New York, N. Y~ 
V"Jidng Wire Co., Inc~, Shelter Rock Rd., Danbury, Conn. 
Wilkinson Co., 31011 Agoura Rd., Wastlake Village, Calif. 
York Wire Co., Box 982, Cliflon, N. J. 

WIRE. BARE. GOLD & GOLD PLATED 
ColIn. SI&mJd,CGrp;, 121 S. CII_us Ave., Mt VIIIIIII, N. Y. p 2927 
Conselilated RUCIIve Metals,Jnc. 118 Hoyt Ave .. Mllllll'lllack. N. Y •. 
, , ' p 2931 
fIIIIurn E/ctms.. HIId. Carp., 2360 HlfIIIIIn St.. 1I'I1II, N. Y. 
SUIaiI WIre I CIIIla Diy., 215 N. Rlute 303, Glnprs, N. Y. 
StandMI Wi!'8 & Cabla C .. , 3440 0Yer11Rll Alt. Los bplas, CII. 
Alien-Jones Elec1ronlcs, 17171 S. Western AYe., Gardena, Colif. 

, Alloys Unlimited, Inc., 16661 Ventura Blvd., Encino, Col. ' 
Bralnin, C. S. Corp., 320 Washington st, Ml Vernon, N. Y. 
Bram .Metallurgical-Chemlcal Co., 245 Cherten Ave., PhUadelphia, Pa. 
Cal!fDI)Iia fine Ifll'e Co., 338 S. Fourth St, Grover City, Calif. 
, CooiIer,J.,B. & Sons, Inc., 180 Varick SL, New York, N. Y. 
G. E.;Co., Lamp Metals & Comp., 21800 Tungsten Rd., Cleveland, Ohio' 
GoI$inith DiY., National Lead Co., 900 West 18th st, Chicago,lIl. 
Handy& Harman, 850 3nI Ave., New York, N. Y. 
Hudson Wire Co., 62 Water st, Ossining, N. Y. 
ImprOVed Seamless Wire Co" 775 Eddy St; Providence, R. I. 
International Wire Prod~ Corp., 500 W. Main st, Wyckoff, N. J. 
Kawecki Bery/co Inds., Inc., Box 1462, Reading, PI. 
Mackay, A. D.;lne. 198 Broadway, New York,N. Y. 
Materials·Research Corp., RIa. 303, Oranpburg, N. Y. 
MaltheyBishap, Inc., MalYern, PI. , 
Metal Coram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Molecu-Wire Corp., Box 495,farmingdale,N. J. 
Nesor Alloy Corp. 666 Passaic Ave .. W. Caldwell, N. J. 
New Eng/8lId Elec1rlc Wire Corp. 367 Main St, Lisbon. N. H. 
Nuclear Equipment Chemical Corp., 165 Marina st, Farmingdale, N. Y. 
Philips Elmet Corp., LislJon-Rd., Lewiston, Me. 
Sylvania Electric Prods.,Inc., Chern. & Metallurgical Olv., Towanda, Pa. 
Sylvania Electric Products, Inc., Parts DiY., 12 Second Ave .. Warren, Pa. 
Unlled American Metals Div'i 970 Meeker Ave., Brooklyn, N. Y. 
Var.f.ac.Old Chemical Co. 66u S. Front St., Elizabeth, N. J. 
Western Gold ,& Platinum Co., 525 Harbor Blvd., Belmont CaI~. 

_ WilkinsOn Co., 31011 Agoura Rd., West/akeViliage, Cam. 

WIRE., BARE. MOLYBDENUM 
AIlen·Jones Elec1ronics, 17171 S. Western Ave., GirdBna, Calif. 
Associated Engre. & Mfg. Corp., Glen Ridga, N. J. 
A!limergie Chemetals Co., 584 Mineola Ave., Ca~e Place, N. Y. 
Bram Metallurglcal·Chemical Co., 245 Chelten Ave., Philadelphia; Pa. 
City Chemical Corp., 132 West 22 st, New Yo!1l, N. Y. 
Cross, H. Co., 365 Park Ave., Weehawken. N. J. 
G. E. Co., Lamp Metals & Comp., 21800 Tungsten Rd., Cleveland. Ohio 
Mackay, A. D., Inc., 198 BlIlIdway, New York, N. Y. 
Magnet Wire Inc.,25 Walker St., New Yo!1l, N. Y. 
Materials Researcb Corp., RIa. 303, Oranpburg, N. Y. 
Metal Ceram, Inc., 17 N. Wast st, Mount Vernon, N. Yo 
Norton Co., Metals Diy., 45 Industrial Pl., Newton, Mass. 
Philips Elme! Corp., Lisbon Rd., Lewiston. Me. 
Pyco, Inc., 604 E. Uncoln Hwy., Penndel, Pa. 
Rembar Co., Inc., 67 Main St., Dobbs Ferry, N. y~ 
Richards, Arklay s. Co., Inc., 1 Winchester st, Newton Hllhlands, Mass. 
Steel Heddle MIg. Co., 2100 W. Allegheny Ave., Philadelphia, Pa. , 
Sylvania Electric Prods.; Inc., Cham. & Metallurgical DiY., Towanda, Pa. 
Union carbide Corp., Materials Sys. DIv., 1020 W. Parl! A'll., Kokomn. Ind. 
united Mineral & Chemical Corp., 129 Hudson St.; New York, N. Y. 
Var-Laollid Chemical Co., 666 S. Front st, Ellzabetb, N. J. 
Westinghouse Electric Corp., 1 Westinghouse Plaza. Bloomfield, N. J. 

WIRE. BARE. NICKEL 
Brem MetaUurglcaf.Chemical Co., 245 Chelten Ave., Philadelphia. Pa. 
British Insu/atad Collendefs Cables, 21 Bloomsbury St, London, Eng. 
Brook~ld Wire Co., Inc., Box 248, Brookfield, Mass. 
CalifOrnia FiJe WIre Co., 338 S. Fourth st, Grover City, calif. 
Cooper, J. B. & Sells, Inc., 180 Varick St., New YoItI, N. Y. 
Driver, Wiibur B. Co. 1875 McCarter Highway, Newaltl, N. J. 
Hudson Wire Co., 62 Water st, Osslning, N. Y. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Kawecki Derylco lnels., Inc., Box 1462, Raading. PI. ' 
Kentudly 8ctrns., Inc., Box 511, Owensboro, Ky. 
little Falls AlloYs, Inc.,' 189 Caldwell Ave. Paterson; No J. 
Magnet Wire Inc.. 25 Walker st, New YoItI, It Y. 
Materials Research Corp., RIa. 303, Orangeburg, No Y. 
MonIIOmery Co., Windsor Locks. Com!; 
Philips E/met Corp., lisbon Rd., LewislDn,Ma. 

Richards, Arklay S. Co., Inc., 1 Winchester st, Newton HiRhiands, Mass. 
Var·Lac-Oid ChemIcal Co., 666 S. Front st, Elizabeth, N. J. 
Wilkinson Co., 31011 Agoura Rd., West/ake Village. Calif. 
York Wire Co., Box 982, Clifton, N. J. 

WIRE. BARE. NICKEL-CHROME 
Calln. Sigmullll, Corp. 121 S. Cahlmbus Ave., Mt Vernon. N. Y. 
Canso/idate~ WIre • WCL CIflIa., 1835 s. ClIIIDa St.. Ch_ AL 
a ...... Elc1rIs. & Cable Cerp., 2310 H ..... st, Brenx. N. Y. 
Dur/iom Win I GlIII. Co. 3333 Wast Ohio St.. Cb/cap, III. 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Brookfield Wire Co., Inc., Box 248, Brookfield. Mass. 
California Fine Wire Co., 338 S. Fourth St, Grover CitY. CalW. 
Driver, Wilbur B. Co., 1875 Mccarter Highway, Newark, N. J. 
Hamilton Precision Metals, Div. Hamilton Wa1l:h Co., Lancaster, Pa. 
Hosldns MIg. Co., 4445 Lawton Ave., Detroit, Mich. 
Hewmet Carp., Allor DiY., Ror st, Dover, N. J . 
Hudson Wire Co., 62 Water St., Ossining, N. Y. , 
Huntington Allor Prods DiY., Guyan River Rd., Huntington, W. Va. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Kentucky Elctrns., Inc., Box 511, Owensboro, Ky. 
Mackay, A. D. Inc., 198 Broadway, New York, N. Y. 
Magnet Wire Inc., 25 Walker st, New York, N. Y. 
Materials Research Corp" Rle. 303, Orangeburg, N. Y. 
Metal Ceram, InC., 17 N. West st, Mount Vernon, N. Y. 
MoIeeu·Wire Corp~, Box 495, farmingdale, N. J. 
Nasar Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
Nuclaar Equipment Chemical Corp., 165 Marine st, Farmingdale, N. Y. 
Omega Engineenng, Inc., Box 4047, Stamford, Conn. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Reliance Div. 25 Charles Ave., s.E., Massillon, Ohio 
Republic Steel Corp., Box 6778, Cleve/and, Ohio 
Union Carbide Corp., Materials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 

WIRE. BARE. NICKEL-CLAD COPPER 
Consolidated Wit & AssoCL Carps., 1135 S. Clilton St, ChicaP. IlL 
/IaarIIam W'II'I • C ... I, Co. 3333 West Oblo St.. Cblcap, III. 
Suton Wire & C ... II DiY., 215 N. Route 303, Cn(ll'S, No Y. .... p 2966 
StaIUd WIn & CIIII. Ca., 3440 Overland AYI., Lol Anplel, Cal. 
Associated Engrg. & MIg. Corp., Glen Rldga, N. J. 
Bram MetallurgicaJ.Chemical Co., 245 Chellen Ave .. Philadelphia. Pa. 
California Fina Ifn Co.,J311 S.Fourth St., Grover City. Calff. 
Copperweld Steel Co., 'Ia Frick Bldg., Plttsburib, Pa. 
Hudson Wire Co., 62 water st, Ossinillg, N. Y. 
ImProved Seamless Wire Co., 775 fddy St., Providence, R. I. 
International Wire Prods. Corp., 500 W. Main st, Wyckoff, N. J. 
Kawecki Deryico Inds., Inc .. Box 1462, Reading, Pa. 
Kentucky ·E1ctrns;,.lnc., Box 511, Owensboro, Ky. 
Little Falls Alloys, Inc, 189 Caldwell Ave., Paterson. N. J. 
Magnet Wire Inc., 25 Walker St, New York, N. Y. 
Matthey Bishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West st, Mount Vernon, N. Y. 
Mol_Wire Corp., Box 495, farmingdale, N. J. 
MonlRomerv Co .. Windsor Locks. Conn. 
Nesor Alloy Corp., 666 Pessaic Ave., W. Caldwell. N. J. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Steel Heddle MIl!. Co., 2100 W. Allegheny Ave., Philadelphia, Pa. 
Sylvania EIec1rIc Products, Inc., PartS Dlv., 12 Second Ave., Warren. Pa. 
WUklns'on Co., 31011 Agoura Rd., Westlake Village. Calif. 

WIRE. BARE. PHOSPHOR BRONZE 
Alpha WIre DiY. lInl Carp., 111 l/dJllWOod Ave., Bizalletll, N. J. 
Colin, S/pIlnd, Corp., 121 S. Calumbu AYe., Ml VernOl, N. Y. 

. ColISIIIdated WIn I Assacs. CII'\II., 1835 S. Clintoa st. Chlcul, /D. 
fIIIIarn 8ctm. • Cable Carp., 2310 Hollllan st. Bronx. N. Y. 
Saatan WIre & CIbII Ole., 215 N. Route 303, Cnprs, R. Y. .... p 2966 
Stallllanl Wire' callie ct, 3440 DwerIIlId Ave., Los Alllelas, Cal. 
Anaconda American Brass Co., 414 Meadow St., Waterbury, Corin. 
Bimbach Co. Inc., In Hanse Ave., Freeport. N. Y. 
Bram MetaliurglcaJ.Chemical Co., 245, Chelten Ave., Philadelphia, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St, london, EnJ!. 
California Fine Wire Co., 338 S. Fourth st, Grover City. Calif. 
Chese Brass & Copper Co., 20600 Chagrin Blvd., Cleveland, Ohio 
Chase Metals Seryica DiY. 20600 ChBgrin Blvd., Cleveland, Ohio 
Copperweld Steel Co., 422 frick Bldg., PittsblJrgh, Pa. 
Dnver, Wilbur B. Co., 1875 McCarter Highway, Newa!1l, N. J, 
Halenar Metals Corp., 60 Marb/edale Rd., Tuckahoe. N. Y. 
Hudson Wire Co., 62 Water st, Ossining, N. Y. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Kaweeki Bery/co Inds., Inc., Box 1462, Reading, Pa. 
Kentucky Elctms.,lnc., Box 511, Owensboro, Ky. 
LiH/e Falls Alloys, Inc., 189 Caldwell Ave., Paterson, N. J. 
Mackay, A. 0;, Inc., 198 Broadway, New York, N. Y. 
Ma\l!rlals Research Corp., Rte. 303, Orangaburg, N. Y. 
Metal Ceram, Inc., 17 N. West St .. Mount 'krnon, N. Y. 
Mo/eeu·Wire Corp., Box 495, Farmingdale,' N. J. 
MonIRomery Co.. Windsor Locks. Conn. 
Neser Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
New England E/ec1ric Wire Corp., 367 Main St, Lisbon, N. H. 
Philips Elmet Corp., Lisbon Rd .. lewiston, Me. 
Reliance DiY., 25 Charles Ave .. s.E.; Massillon, OJrio 
Steel Heddle Mfg. Co., 2100 W. AUeghenyAve., PhQadelphla, Pa. 
Unibraze Co,rp., 455 Knollwood Rd., WhIle .Plalns, tI., Y. 

WIRE. BARE. PLATINUM' , 
Colli, SlgmUDd, Clrp. 121 S. CaJllldlas .n.1ft. V ...... N. y, p 'l!rl1 
COQIIIldataI/ RIacti'll1letalt, lac.. 116 Hoyt Ave.llalMuck. N. Y. 

- . p 2931 
Coaulldallll Wire' AntOl, 00rJs.. 1835 Ullm St.. Chfcap, II. 
Dlllflam Yfnl CIbIe CI., 3333 lui Ohl, St.. Chfcap, IlL 

WIRE. BARE. STAINLESS-STEEL 

bplurd MII.,.II & CiIIIIIicIIs Corp., fQaIInrdlads. DiY. 
231 !lew Jersey RR Ave., Nawark. N. J. 

En&l.~.d MII.,.1s & camlllls Carp., H. A. WUaan Daill. U.s. RIt. #22. 
Ullan, N. J. ............................. .. • .. . .. • p 1644 

Atomergic Chemetals Co., 584 Mineola Ave., Carle Placa, N. Y. 
Brainin, C. S. Corp., 320 Washington St., Mt. Vernon, N. Y. 
Dram Metaliurgical·Chemical Co., 245 Chellen Ave., Philadelphia. Pa. 
California Fine Wire Co., 338 S. Fourth St, Grover City, Calif. 
City Chem~1 Corp" 132 West 22 St., New York, N. Y. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N. Y. 
E/actric Thermometers, Inc., 10 Gloyer AVe., Norwalk, Conn. 
Goldsmith Div., National Lead Co., 900 West 18th St., Chicago, III. 
Handy & Harman, 850 ,3rd Ave., New York, N. Y. 
Improved Seamless Wire Co., ns Eddy st, Providenca, R. I. 
Kawecki Derylco Inds., Inc., Box /.462, Raading, Pa. 
Lelco Industries, Inc., 250 W. 57th St., New,York, N. Y. 
Lewis Engineering Co., 550 Spring St .. Nallglltuck, Conn. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Materials fOr E1c1rns., Inc., 149-32 132nd st, Jamaica, N. Y. 
Materi,ais Research Corp., RIa. 303, Orangeburg, N. Y. 
MaHhey Bishop, Inc., Malvern, PI. 
Metal Ceram, Inc., 17 N. West st, Mount Vernon, N. Y. 
Molecu·Wire Corp., Box 495, farmingdale, N. J. 
Ney, J. M. Co., Maplewood Ave., Bloomfield, COM. , . 
Nuclear Equipment Chemical Corp., 165 Marine st, Farmingdale. N. Y. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. ' 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Pyco, Inc., 604 E. Uncoln Hwy., Penndel, Pa. 
Richards, Ark/ay S. Co., Inc., 1 Ifmchestar st, Nawton Highlands. MaSs. 
Thermology, Inc., 2558 W. Middlefield, Mountain V"II!W, Calif. 
United American Metals DiY., 970 Meeker AYe., Brooklyn, N. Y. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Var·Lac.()/d Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Western Gold & Platinum Co., 525 Harbor Blvd., Belmont, Cam. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 

WIRE. BARE. SILVER-PLATED 
ClIIsDlidated R.active Metals, Inc.. 118 Hoyt Ave., Mamarnelfl. N. Y. 

'p 2931 
CIIIIII/dated WIre & Assocs. Corps., 1835 S. ClIaton St.. Chla, 11. 

, p 2932 
De'urn Bctrns. & Cable Carp., 2380 HDtIinaa St.. Bronx. N. Y. • • p 2935 
Dearlam Wire • Cable Co., 3333 West Ohle st; Chlcalo. In. 

, p 2940.2941,2943 
Saxton Yfwe • Cailit DIY., 215 N. Raote 303, t:oqm; N. Y. .••• p 2966 
Standard WIn & Cabla Ct., 3440 Overland An., Lol Allp/as, Cal. 
Brainin, C. S. Carp., 320 Washington St, Mt.Yemon, N. Y. 
Bram Metallurgical-Chemical Co~ 245 Chelten AVB;, Pbilade/phia, Pa. 
Brookfi.ld Wire Co., Inc., Box 248, Brookfield, Mass. 
California Fine Wire Co., 338 S. Fourih st, Grover City, Calif. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N. Y. 
Copperwe/d Staal Co., 422 Frick Bldg., PittsblJrgh, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newaltl, N. J. 
G. E. Co., Lamp Metals & Camp., 21800 Tungsten Rd., Cleveland. Ohio 
Goldsmith Div., National Lead Co., 900 Wast 18th st, Chicago, III. 
Hudson Wire Co., 62 Water St, Ossining, N. Y. 
Improved Seamlass Wire Co., 775 Eddy st, Providence, R. I. 
International Wire Prods. Corp., 500 W. Main St., WyckOff, N. J. 
Kentucky Elctrns., Inc., Box 511, Owensboro, Ky. 
Little Falls Alloys, Inc., 189 Caldwell Ave., ~aIeI1OlI, N. J. 
Mackay, A. D., Inc., 1988roadway, NeivYork,N. Y. 
Magnet Wire Inc., 25 Walker st, New York, N. Y. 
Metal Ceram, Inc., 17 N. West st, Mount Vernon, N. Y. 
Moleeu-Wire Corp., Box 495, Farmingdale, N. J. 
Montgomery Co .• Windsor Locks. Conn. 
Nesor Alloy Corp" 666 Passaic Ave., W. Caldwell, N. J. 
New Eng/and Elec1ric Wire Corp" 367 Main st, Lisllon, N. H • 
Philips Elmet Corp., Usbon Rd., Lewiston, Me. 
Steel Heddle Mf, Co., 2100 W. Allegheny Ave., Philadelphia, Pa. 
Sylvenia Electric Proda.,lnc., Chern. & Metallurgical DIv., Towanda, Pa. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren. Pa. 

WIRE. BARE. STAINLESS-STEEL 
ClIIsaDdated If"' & Assocs. Cl/pL, 1835 S. Cllllllp st, CIIJcap, II. 
SUIaiI WIre & Cable DiY., 215 N. Reute 303, Clngers, N. Y. •••• p 2966 
Akron Wire & Rubber Co., Inc., 105 SchmiH Blvd., Farmillgdale, N. Y. 
Armco steel Corp., 703 Curtis St, Middletown. Ohio 
Berkley & Co., Splrn Lake, Iowa 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St., London, Eng. 
Brookfield Wire Co., Inc., Box 248, Brookfield, Mass. 
California Fine Wire Co., 338 S. Fourth st, Grover CIty, CaIN. 
Chese Metals Service Div., 20600 ChBgrin Blvd., Cleveland, Ohio 
Copperweld Steel Co., 422 Frick Bldg., PittsblJrgh, Pa. 
Crucible Steel Corp., Box 88, Pittsburgh, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newe!1l, N. J. 
Hamilton Precision Metals, Diy. Hamilton Watch Co., Lancaster, Pa; 
Harper, H. M. Co., 8200 tehigh Ave., Morton Grove, iii. 
Hudson Wire Co., 62 Water St, Ossining, N. Y. 
Kentucky Elctrns., Inc., Box 511, Owensboro, Ky. 
Mackay, A. D., Inc., 198 Broadway, New York. N.,Y. 
Magnet Wire Inc., 25 Walker st, New Yo!1l, N. Y. 
Metal Ceram, Inc., 17 N. West st, Mount Vernon, N. Y. 
MolecuJNire Corp., Box 495; farmingdale, N. J. 
NatIonal.standard Co., Niles, Mich. 
Nasor Alley Corp., 666 Passaic Ave., W. Caldwell, N. J. 
Philips Elmet Corp., Lisbon Rd., lewiston, Me: 
Reliance DiY., 25 Cherles Ave., s.E.. MassiflOll, Ohi~ 
Republic Steel Corp., Box 6778, Cleve/anc/, Ohio ' 
Ryenlon, J. T. & Son, Inc.. 2558 West 18th ~ Chlcagp, /II. 
Steel Heddle MIg. Ca., 2100 W. AlieRilllny Ave., Philadelphia, Pa. 
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WIRI. IARE, sTAINI.ESS.,fQEL (COIt'dI; 

SJtvania Electric Products" Inc., Plrts Div.; 12Sec:ond Ave.. Warren, PI. 
Techn~TooI.1nc.,1216Arch St. Philadelpllia~~a. ", ',' 
York, O. H. ~, Inc" 6 Central Ave.. W. Orange,JI, t 
Y~ W'n Co.. Box 982. Clifton. N. J. 

WIlE. ~STEEL .(IXCI.UDINGGUY WIRII 
CIIuIMIIn .... & AiIIct. CII\IL, 1-. S. Clinton St, CUaIo.jI. 

. p 2932 
SuIH Wh • CaUtDIY, 215." Rollt 383, COIIPII ... Y. .... p 2966 
Armco steel Corp., 703 Curtis St., Middletown. Ohio 
Brookfield Wiri Co., h1c., ·Box 248,SrooIdIeld.Mess. 
Cf • I Steel Corp., Box 1920. 'Denver. Colo, 
Crucible Steel Corp.. Box 88, P'l!tsbIirgh; Pa. . . ' 
InIImationaI Wire & Cable Co., 13'00 W. Fletcher St, Chicago, HI. 
I.aI1ce An1enna Corp., 1301)1 Bradley Ave., Sylmar. Cal. 
1IacIiay, A. 0, Inc" 198 BroodWIIJ,lItw Yorl!, N. Y. 
Metal Coram. Inc., 17 N. West St, Mount Vernon. N. Y. 
NeIIonaI-Standlrtl Co, Niles, Mich. 
Nesor AUOJ Corp., 666 Passaic Ave., W. Caldwell. N. J. 
Philips Dnat Corp., lisbon Rd., Lewiston, Me. 
Reliance DiY., 25 Cha~es Ave., ,s.E.. Massillon, Ohio 
Republic Steel Corp., Box 6778, Cleveland. Ohio . 
Ryerson, J. T. & Son, Inc., 2558 West 16111 St. Chicago. III. 
SoutIIwire Co .• 4 Ferblla St .• Carrollton. Ga. ' 
Steel Meddle Mig. Co, 2100 W. Allegheny Ave.; Philadelphia. Pa. 
United StetJs Steel Corp., 525 WOllam Penn Pl., Pittsburgh, PI. 
York, O. H. Co.. Inc., 6 Central Ave •• W. Orange. N. J. 

. ' 

WIRI. IAlE. TANTALUM 
AlIen-JoMs Electronics, 17171 S. Western Ave., Gardena, Calij. 
AIomergic Chemetals Co •• 584 Mineola Ave •• C~e Place, N. Y. 
Bram MeIaIlurgicaloChamical Co .• 245 Chelten Ave .• Philadelphia. PI. 
Calil1lrnla Fine Wire Co, 338 S. Fourtll St. Grover City. Calif. 
City Chemical Corp., 132 Wtst 22 St, New York, N. Y. 
Cross, H. Co •• /365 Park Ave.. Weehawbn, N.l 
Japan Yacwn EnInr. Co. Ltd. I. l.chome, KyOOashi. Chuo-Ku. Tokyo, leo. 
Kawecki IIeryIco '!nils.. Inc.. IIIIX 1462. Reading, Pa. 
Kenhametal Inc.. lloyd Ave.. ~trobe, Pa. 
leico Industries, Inc.. 250 W. 57111 St., New York, N. Y. 
Mackay. A. D •• Inc •• 198 Broadway. New York, N. Y. 
Maanat Wire I!)C., 25 Wtlker St. NeY/> York, N. Y. 
Materials Rnurch Corp., Rte. 303. Orallieburg, N •. Y. 
Metal Coram, Inc., 17 N. West St, Mount Vernon. N. Y. 
MiJlecu.Wire Corp. Box 495. Farmingdale. N. J. 
Norton Co., Metals Div .• 45 Industrial PI., Newton, Mass. 
Paul, F. H. • Stain Bro$., Inc.. 235 5 Ave .• New York, N. Y. 
PhIlips, Elmet Corp., UsbonRd .• lewiston, Me. 
Rembar Co.. InC.. 67 Main St. Dobbs ferry. N. Y. 
Union Calbide Corp.. Materials Sys. DiY., 1020 W. Plrk Ave •• Kokomo. lnd. 
United Minerai & Chemical Corp., 129 Hudson St, New York, N. Y. 
Varo\.acoOid Chemical Co •• 666 S. F~ St, Elizabeth, N. J. 

WIRE. IARE. TITANIUM 
CIU, Slpllilt C.,., 121 S. CIIIInIRI Ave, lit 1Il101,11. Y. 
Armco Slael Corp .• 703 Curtis St, Middletown. Ohio 
Atomergic Chemetals Co., 584 Mineola· Ave. Ca~e Place, N. Y. 
BramMetaliurglcal.chemlca1 Co., 245 Chelten Ave., Philadelphia. Pa. 
California fine Wire Co •• 338 S. Fourtll St. Grover City. CalK. 
City Chemical Corp., 132 West 22 St, New York, N. Y. 
Crucible Steal Corp.. Box 88, Pittsburgh, PI. 
IIowmet Corp.. Alloy DiY. Roy St. Dover, N. J. 
.Iapan Vacuum EIft, Co. Ltd~I.loChome. Kvobashl. Chuo-Ku. Tokyo, Jao. 
Kawecki Barylco ll1ds., Inc. !lOX 1462, Reading, Pi. . 
l.eico industries. Inc., 25b W. 57111 St, New York, N. Y. 
Utile Falls Alloys, Inc., 189 Caldwell Ave., Paterson. N. J. 
Mackey, A. D., Inc., 198 Broadway, flew Yorl!, N. Y. 
Materials Research Corp.. Rte. 303, Oralll8burg, N. Y. 
Metal Ceram, Inc., 17 N. West St, Mount Vernon. N. Y. 
MoIecIfWIre Corp.. Box 495. Farmingdale, N. J. 
NetIonaJ.Stendard Co., Niles, Mich. 
Philips Elmet Corp., Usbon Rd., lewiSton. Me. 
United Minerai" Chemical Corp .• I~ Hudson St .• New York, N. Y. 
v.to\.acoOld Chemical Co., 666 S. F~ St., Elizabeth, N. J. 
York W~e Co., BoX 982, Clifton, N. J. 

WIRI. IARI. TUNGSTEN 
Allan-Jones Electronics, 171n S. Western Ave., Gardena, CalH. 
AssOciated Eon & Mig. Corp., Glen RIdge, N. J. 
Atomergic Chametals Co., 584 Minaola Ave.,Ca~e. Place, N. Y. 
Bram Metalhlrgical.chemical ,Co.,. 245 Chellen Ave.. Philadelphia. PI. 
California FiI1eWire Co, 338 S. Fourtll St. Grover City. Calif. 
City ChemfcaI Corp., 132 West 22 St, New York, N. Y. 
Cross, H. Co., 365 MAve., Weeh..un. N. 1 , , 
G. E. Co.. lamp Metels & Comp •• 21800 Tullisteft Rd •• Cleveland; Ohfc 
leIco I_tries, Inc" 250 W. 57th St,New York, N. Y. 
Mackay, A. D. IIIC, 198 8roadwey. New York, N.. Y. 
Magnet W'1re InC:. 25 Walker St. New York, N.Y. 

, Materials Research Corp •• Ria. 'l03. Orellieburg,·N. Y • 
• MetaJCeram, Inc.. 17 N. West St. Mount Vernon. N. Y. 

Norton po, Metals Diy .• 45 Industrial PI .. Newton; Mass. 
Omega EngIneering, Inc., Box 4047, Stamfllrd. Conn. 
PhHIps . ht Corp., lisbon Rd., Lewiston, Ma. 
Pyt:tI, Inc., 604 Eo iJ!IcoIn Hwy.;Peondel. PI. 
~ Co •• Inc.. 67 Main St. Dobbs Ferry, N. Y. . , 
Richards, Arklay s. Co.. Inc" l.W'mchaster St, NIW'Ion Highlands, Mass. 
s,lvenIa E1ectdc Plods. Inc., Chem ... Metallurgical Oiv, TOWanda .. PI. 
~Ittd MInerai & CI1emIcal Coip., l29 Hudson St •. New Yolk, N. t. ' 

III ~m/l969 

! 

Yar-Lac:Oid Chemical Cc!., 666 S. F~ St, 'Ellzabetll, N. J. 
Westillihouse Elecjric'Corp, I Westinghouse Plaza, Bloomfield. N. J •. ' 

" 
WIRE. IARE. ZIRCONIUM 
Atomergfc Chemetals Co., 584 Mineola Ave •• Carie Piece. N. Y. 
Bram MetaliurglcaJ.chemical Co., 2~ Chellea Ave., Philadelphia. PI. 
California Fine W'1Ie Co.. 338 So Fourtll St, Grover City. CalK. 
City Chemical Cprp" 132 West 22 St, New YOlk, N. Y. 
Hudson Wire Co, 62 Water St, Ossining, N. y. , 
Internationallll!re Prod!. Corp •• 5\10 W. Main St, WYckoff, N. J. 
Leico.lncklstries, Inc., 250 \'I .. 57111 st. New York,N. Y. 
Mackey, It;. D •• Inc" 198 Br.ay. New Yorl!, N. Y. 
Materials Research Corp., Rte. 303. Oralll8burg, No y, 
Metal Ceram. Inc, 17 N. Wtst St. Mount Vernon. N. Y. 
MoIecu-Wlre Corp •• Box 495, Farmingdale, N.); 
Philips EImetCorp •• lisbon Rd .• I.!wiston .. Me. 
Unlttd Mineral & Chemical Corp., 129 Hudson St., New York. N. Y. 
Var-l.ac-Oid Chemical Co.. 666 S. F~ St. Elizabeth. N. l. " .. 

,WIlE. lRAID (EXCLUDING SHIELDING) _ba Wi1 III, lera! Carp •• 711 til .... AVI.. EllzalIell, N. 1 
IIIdll CorJ., 8ex 5IIl1IA, C~i_ It . . 
CensIIIIIaII~ Wire & a-s. Carpa., 1835 S. CIiIIIn St. Cb/cap, ill 

p 2932 
01l1li1111 WIrI • Callie Ce, 3333 West O~ID St. GII_t. 10. .. p 2945 
IIIIIrclRllllfttalliamess & CallIe Ct.. 31 W. MlI~ 1'fIIniIw. N. Y. p 2956 
SIIIaI Wh • Clilfl Oil., 215 N. RoIIt 303, Ceagers. N. Y. •..• i> 2966 
SteeUn Wh • CallIe Ct., 3440 DveMid Alt. lis hillel. Cal. 
Teclillial WiI PraUeta, lac., 1291111'1111dy St. Cralford, N. J. 
Aircraft & Elctrn. Specialties. Inc., 12675 W. U.s. HWI'.36, Plainfleld, InII. 
Anaconda Wire & Cable Co.. S05 Third Ave •• New Yorl!, N. Y. 
AllIS Wire & Cable Co •• Inc.. 72 N. Broadway. Yonkers, N. Y. 
Bimach Co. Inc.. 177 Hense Ave •• Freeport. N. Y. 
Bram MatallurgicaloChemical Co., 245 Chellen Ave .• Philadelphia. PI. 
British Insulated Callender's Cables. 21 Bloomsbury St .• London. Eng. 
CF • I Steel Corp •• Box 1920. Denver. Colo. 
CabIa Electric Prods., Inc .• 234 Deboll St. Providence, R. I. 
Calcon Mfg. Corp •• 100 Oakland Ave .• washington, Pa. , 
Carol Ca111a Co., Box 68, Plwtucke~ R. I. 
Cerro Corp., 300 Perk Ave., New Yorl!, N. Y. . 
~nieldSteeI Co;. 422 Frick Bldg., Pittsburgh. PI. 
Dielectric Materia~ Co.. 1811 W. Bryn Mawr Ave., Chicago, III. 
Gavitt Wire & Cable Div. /.maraca Esna Corp •• Brookfield. Mass. 
Hudson Wire Co., 62 Water St, Ossining, N. Y. 
Lenz Bectric Mig. Co.. 1751 N .. Western Ave .• ChicaRO. III. 
I.!wis Englneerilll Co •• 550 Spring SI., Naugatuck; Conn. 
Magnet Wlr. Inc., 25 Walker St., New York, N. Y. . 
Mon1Iomer/ Co .. Windsor Locks. Conn. 
National.standerd ,Co., Niles, Mich. 
Nesor Alloy Corp.; 666 Passaic Ave •• W, Caldwell, N. J. 
New England Electric Wire Corp. 367 MaIn.St. lisbon, N. H. 
Oneida Electronic Mig. Co., 843 N. Cottage St, Meadville, Pa. 
Phjslcat Sciences Corp., 312-314 E. Live Oak Ave •• Arcadia, Calif. 
Steel Heddle MfRo Co •• 2100 W. Allegheny Ave.. Philadelphia. Pa. 
Thennotronic Devices. Inc., Forest & Hector Sis., Conshohocken,' Pa. 
Transvac Electronics, 270 Newtown Rd.. PlallWlew. N.Y. 
TrI.state Elclrns. Corp., Broadway & Je1fersOfl SIs. Camden, N. J. 
WirecraH Products, Inc., Route 9, West Brookfield. Mass. 

WIRE. BRAID (SHIELDINGl-SEE lRAID. 
CAlLI & WIRE SHIBDING 

WIRE. IRIDGE 
Ct~, _lit c,r,.. 121 S. Call1lbll Aft., lit Vlraol, N. Y. p 'lI27 
CUlllIUtH ReacIItt Metals, Inc., 118 Hey! An. MIlIan •• N. Y. 

, p 2931 
EIPI1Ir4 Minerals & Culells Carp.. E .... 1bm ildL 011. 

231 ... JIISIJ II Ave.. IIInrk, N. ~ . 
SIDdInI Wh • CabIa rCt, 3440 IIIIrIaRd Ave.. lis Allal ... CaL 
Alloys Unlimited, Inc., 16661 Ventura Blvd •• Encino, Cal. 
Armco Sleel Corp •• 703 Curtis St.. Middletown. Ohio 
Cali111rn1a rile Wire Co •• 338 S. Fourtll St. Grover City. CalH. 
Cooper, J. B. & Sons, Inc.. 180 Varick St, New York, N. Y. 
Driver. Wilbur B.Co., 1875 McCarter Highway, Newark, N. J. 

WIRE. CERAMIC INSULATED 
Calla CIIIIe' Wlra Co.. 1l1li N.RIver It. RIver Gme, HI. 
Ellltlllali Minerals • C~ .. 1caIs CII\I .. Eaplhlld 1aU. DIY •• 

23f New Jersey RR AIt .• ,1IInrk, N. J. 
Nalllaal Wlrl , Callie CII\I, 13& San FIllIIIde 8d., 
..,l EEM, Sinice Oil., ... S ADa:1I1~ CaL 

SIIIaI WIre • Clllie 01l,,215M. ROIIt· 303. Co ...... N. Y. .... p 2966 
TIIIIUte 011. W. lIP! St.. TIrIJiIWI, N. Y. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd •• Farminple. N. Y. 
American Standard, 9000 Kings St, Franklin Perk. III. ' . 
Gene!aI Cable Corp •• 733 Third Ave •• New Yoit, N. Y. 
Hltemp DiY., 1200 Shames Dr., Westbury. N. Y. 
Magnet Wire Inc., 25 Walker St; New York, N. Y. 
Metal Coram, Inc., 17 N, West St. Mount Vlrnon. N. Y. 
MoIecu·Wire Corp •• Box 495, farmingdale. N. J. . 
National Baryllia CorP .• Gree.-cl A~ .. HaSkell. N. l. 
,omega Engineering, .inc., Box 4047, StamfOrd. Conn. . 
PermalU$!. ,~,. 18« N. Keystone St. Burbank. Calif.' " 
Physical Sciencas Corp •• 312·314 E. Live Oak Ave, Arcadia. Calif. 
Rea Magnet Wire ~",Inc..360o.E; PontiacS!. FtWeyne;Ind. 
Simplex Wire Id,able CQl. 79 Sidney ~~. l;ambrtdge, Mass. 

WIRI. ENAMEL' INsULATED-SEE WIRE. 
HOOKUP. PUS~CK (ALL TYPU) . 

WIRE. FIBERGLASS INSULATED-SEE' WillE. 
, GLASS INSULAtED,· 

WIRE. FINE. BARE OR INSULATED
SEI WIlL URI. FINE. SPECIALTIU . 

WIRE. FLAT sTRIP-$EE CAILE.FLAT 

WIRE. FLOOR. INSULATED 
..ra EIcIm. • _ CarJ,,23IO HaIIIan St. Brolll, N. Y. 

\ StaIIIiInf wn lCIIIle CD., 34411 OYwlan_ An, lea A ........ Cal. 
Akron Wire & Rubber Co •• Inc •• 105 Schmitt Blvd .•• Farmingdale. N •. Y. 
Carol Cable Co •• Box 68, Pawtucket, R. I. 
Carol Cable Co. West, 1747 Fl~ St. Glendale •. Caln. 
G. E. Co .• Wire & Cable Dept, 1285. Boston. Ave., 8ridg8ll0rt. Conn. 
Ide ... Inc., 118 Grand Ave., leramie. Wyo. 
Judd Wire Diy .• S. Badford St, Burlington. Mass. 
NRA, Inc •• 12 Neveda Dr, New Hyde Park, N. Y. 

WIRE ,FUSE 
.-an 1IfI.,' McCJwEdllu. Uamlly at Jlh'sen, St leals, Me. 
Cab, -.1IItf, CarJ. 121 s. CoIuUII AIt, Mt Yarn ...... T • 
ClnaaIIdaIId ReIctIve lIeta1s, IRe., 118 Hey! Ave.. llmarueck, N. Y. 

p 2931 
Akron Wire & Rubber Co., Inc •• 105 Sclvnitl ~ •• Ftrmlngdale. N. Y, 
British Insulattd Callender's Cables. 21 Bloomsbury St., London. Eng. 
B_ Mfg.. McGraw-Ed~on, University at Jefferson. St Louis. Mo. 
CF & I Steel Corp., Box 1920. Denver, Colo. 
California Fine Wire Co •• 338 So Fourtll St. Grover City. Calif. 
Hudson Wire Co.. 62 Water St .• Ossining, N.V. 
MoIecu·Wire Corp.. Box 495. Farmingdale. N. l. 
National.standerd Co.. Niles, Mich. 
United Amarican Metals DiY •• 870 Meeker Ave.. BrooklYn. N. Y. 
United Minerai & Chemical Corp .• 129,Hudson St. New York. N.Y. 

Will. GEAR MWURING-
SEE ~EAR MWURING WIRE 

WIRE. GWS INSULATm 
AI .. Wh DIY •• \.oral Carp, 111 Lldpnroad Ave., Eliza. N. I. ' 
CaesIIIIIaIIt WIll & JsncL.CII\IL, 1835 S. CUM St. ChIcllO. II. 

, p 2932 
DIIIam E1ctr1l. • CaIIIt Clrp •• 2380 HoffIIlI St. Brolll, .. Y. . • p 2935 
Durbin! Wire & Cable Ct.. 3333 West 01110 St. Cbicall. III. 

p 2937,2940.2943 
GamIt BctrnL • Cablt.CII\I, 24 CaatraI Dr. Flrllialllale. N. Y. 
IIarlII, L Frank, • Sal~ SUlloi I.L, NonIstIwD, PI. .. .. . .... p 2957 
Pllmil CerporatIIn, 42 .. 1 ~ St. ..... Island CItJ, N. Y.. . • . p 2964 
SUb. Wh • Callie DIY, 215 N. Rolli 3D3, Congers. N. Y. ..•• p 2966 
StaIdanI WIll • CallIe CL,'~ QIIrfantl Ave., Los _leI, CaL 
TellOfita DIY., W. Main St. TlrIJIIIIII, N. Y. ................ p 2968 
VarIIIlI Carp. 514 W. Coart St,'IoIll, N. Y • .' ........... ;... p 1588 
Akron ytire • Rubber Co., Inc.. 105 Schmitt 81vd., Farmingdale. N. Y. 
Anaconda Wire & Cable Co •• 605 Third Ave., New York, N. Y., 
AHas Wire & Cable Co, Inc.. 72 N. BroadWllJ. Yonkers. N. Y. 
Berkshire Electric Cable Co.. leeds, Mass. 
BimbaC/l Co. Inc.. In Hanse Ave .• Freeport. N. Y •. 
BrancJ.Rex DIY, Box 498, Willinantic, Conn, 
Carol Cable Co., Box 68, Pawtucket R. I. 
Carro Wire & Cable Co., 285 Nicoll St, New Haven. Conn. 
Chester Cable Co •• Oakland Ave •• Chester, N. Y. 
Continental Wire & Cable, Box 1863. Gulton Rd •• York. PI. 
Dielectric Mlltrials Co, 1811 W •. Bryn Mawr Ave., Chicago, III. 
Driver. Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
English Elee. Co., Ud., English E1ec. House Strand. London, W.C, 2, Eng. 
Gene!aI Cable Corp., 733 Third Ave., New York. No. Y. , 
G. E. Co.. Wire & Cable Dept, 1285 Boston Ave.. Bridgeport, Conn. 
Lenz Electric Mig. Co, 1751 N. Western Ave .. Chlcaio. III •. 
Lewis Engineerilll Co., 550 Spring St, rlaugatuck, Conn. 
Magnet Wire Inc •• 25 Walker St, New York, N. Y. 
Molecu-Wire Corp, Box 495. Farmingdale, N. J. 
New Engtend Electric Wire Corp., 367 Main St. Lisbon, N. H. 
Omega Engineering, Inc.. 8ox4047. Stamford. Conn. 
PaU Corp., 3D .Sea Cliff Ave •• Glen Cove. N. Y. 
Pall Trlnily Micro Corp., Rte.2BI. Cortland. N. Y. 
Phjsical Sciences Corp •• 312-314 E. Live Oak An .. Arcadia. CaIH. 
Prestolite Wire & Cable Div •• P.O. Box 649. Port Huron, Mich. 
Pyt:tI, Inc .• 604 E. Lincoln Hwy., Penndel. PI. 
RadIx I'/ire Co., 26260 Lakeland Blvd., Cleveland, Ohio 
Rhode Island Insulated Wire Co, 50 Burnham Ave;. Cranston; R. I. 
Richards, Arklay So Co •• I.nc •• I W'mches~r St., NIW'Ion Highlands, Mass. 
Suftex Corp., 33-40 57111 st. Woodside. N. Y. . : 
Thermotronic Oavices. Inc., ~orest '. Hector SIs., ConshQhocken. Pa. 
WirecraH Products. Inc •• Roule 9" West Brookfield, Mass. 

WIRE. GUY .... .. 
CaesIIIdate. WI" '·Assoea. CII\IL,.I835 So CUIIu st. GIIfcap, lB. 
DIIIIIn EIctrIi. • CaIIII Corp •• 238D HoffIIan St. I1rOI. ,N. Y. 
Sutn WIre • Clllie D1¥., 215. N. Reate 383, ClIIPrs." Y. 
JIIIIUte DIY, W. 1111 St, TII'rJIIi!It, N. Y, ; ,; "," ; 
Akron Wire & R\jJber CO •• Inc., 105 SchmltlBlvd",Fwnlngdale,o'N. Y, 



ArmC<l Sleel Corp., 703 Curtis St, Middletown, Ohio 
Bimbach Co. Inc., In Hanse Ave., Freeport, N. V. 
Brookfield Wire Co., Inc., Box 248, Brookfield, Mass. 
CF & I Steel Corp., Box 1920, Denver, Colo. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgfl, Pa. 
Copperweld Steel Co., Wire & Cable Div., Glessport, Pa. 
Crown Metal Prods. Co., Wyano, Pa. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hackensack Cable Corp., 110 Orchard St., Hackensack, N. J. 
IE Manufacturing Co., 3039 W. Carroll Ave., Chicego, III. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Lance Antenna Corp., 13001 Bradley Ave., Sylmar, Cal. 
Lance Inds., Box 4156, Sylmar, Calif. 
Magnet Wire Inc" 25 Walker St., New Vor~ N. Y. 
Molecu-Wire Corp., Box 495, Farmingdale, N. J. 
National·Standard Co., Noes, Mich. 
Nichols Aluminum Co., 15 Spinning Wheel Rd., Hinsdale, III. 
Parker Metal Goods Co., B5 Prescott St, Worcester, Mass. 
Rohn Mfg. Co., 6718 W. Plank Rd., PeOlia, III. 
Southwire Co., 4 Fertilla St., Carrollton, Ga. 
Tempo TV Produms Co., Box 4156, Sylmar, Cal~. 
Wright G. F. Steel & Wire Co., 243 Stafford St, WOlcester, Mess. 

WIRE. HEATER-SEE CABLE. HEATER 

WIRE. HIGH TEMPERATURE 
Alpha Wire Dlv., Loral Carp, 111 Udprwoad A.e, Elizaflelll, H. I. p 2923 
Amperll Elctrn. Corp., 230 Dully Ave., Hicksville, N. Y. 
Belden Corp., Box 501DA, Chic ... , ilL .................... p 2924 
Clmca Wire .. Cabll Ca., 250 W. Crescent III., MIGdal .. H. I. p 2926 
Cohn, SI~und, Carp., 121 S. Columbus Are. Mt Verneo, H. Y. p 2927 
Coleman Cabla .. Wire Ca., 1900 N. RiYer Rd., Rim Gl1Iva, III. . . P 2929' 
Consolidated Wire .. Assaes. Carpl, 1635 S. ClinlOll St, Chicago, III 

P 2932 
Daburn Eictrns ... Cable Carp., 23&0 Hoffman St' Braa, N. Y. . . p 2935 
Deaillorn Wire & Cable Co., 3333 Wut Ohio St, Chicago, !U. 

P 2940.2943 
Garrett Elclms. .. Cable Carp., 24 Central Dr., Fermln(dale, N. Y. 
m Wire" Cable Oil. 172 Stertlill St, CIIotaa, Mass. .. p 2954,2955 
Markel, l Frank, & Sans, Scheol La.,lIerrlstown, Pa. . . . . . . . .. P 2957 
PIHteid Cerpllalien, 42-81 24111 St, Long Island City, N. Y.. . . . P 2964 
Suton Wire .. Cable DiY., 215 N. Reute 303, Cengers, N. Y. .... P 2966 
Standard W"we & Cahle Ce., 344D Overland Ava. Los Angales, Cal P -2967 
Tenselile Di •• , W. Main St, Tarrytown, N. Y. ....... ........ P 2968 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
American Elec. Cable Co., 181 AppielOll St, Helyoke, Mass. 
American Standard, 9000 Kings St., Franklin Park, III. 
AnaC<lnda Wire & Cable Co., 605 Third Ave., New Vor~ N. Y. 
Atlas Wire & Cable Co., Inc" 72 N. Broadway, Yonkers,N. Y. 
Berkshire Electric Cable Co., Leeds; Mass. 
Birnbach Co. In~, 117 Hanse Ave., Freeport, N. Y. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
BllInd·Rex Div., Box 498, Willimantic, Conn. 
Cable Electric Prods., Inc., 234 Daboll St, Providence, R. I. 
Cal~ornia Fine Wire Co., 338 S. Fourth St, Grover City, Calif. 
Carol Cable Co., Box 68, Pawtucket, R.1. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calit. 
Cerro Corp., 300 Park Ave., New York, N. Y. ~ 
Cerro Wire & Cable Co., 285 NiC<l1l St, New Haven, Conn. 
Chaster Cable Co., Da~and Ave., Chaster, N. Y. 
Cleveland RefractolY Metals Div., 28850 Aurora Rd., Solon, Ohio 
Continental Wire & Cable, Box 1863 GullOll Rd., York, Pa. 
Dielectric Materials Co., 1811 W. BlYn Mawr Ave., Chicago, III. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Gavitt Wire & Cable Div., Ameraca Esna Corp., Bl1Iokfield, Mass. 
General Cable CoIp., 733 Third Ava., New York, N. Y. 
G. E. Co., Lamp Metals & Comp., 21800 Tungsten Rd., Cleveland, Ohio 
G. E. Co., Wire & Cable Dept, 1285 Beston Ave., Bridgeport, Conn. 
Gore, W. L & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hatfield Wire & Cable Div., 360 Hurst St, Linden, N. J. 
Hoskins Mfg. Co., 4445 Lawton Ave., Detroi~ Mich. 
Howmet Corp., Alloy Div., Roy St., Dover, N. J. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Inso Eleclronic PnJds., In~, 103 Park AVe., NuHey, N. J. 
International Wire & Cable Co., 1300 W. Fletdler St., Chicago, III. 
International Wire Prods. Corp., 500 W. Main St, Wyckoff, N. I. 
Judd Wire Div., S. Bedford St, Burlington, Mass. 
Lewis Engineering Co., 550 Spring St, Naugatuck, Conn. 
Magnet Wire Inc., 25 Walker St, New York, N. Y. 
MaltheyBishop, Inc., Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Miller Bectric Co., Box 231, WG9nsocket, R. I. 
Molecu·Wire Corp., Box 495, farmingdale, N. I. 
Montgomery Co., Windsor Locks, Conn. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
National·Standard Co., Niles, Mich. 
New England Electric Wire Corp., 367 Main St., Lishen, N. H. 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
Pacific ElectriC<lrd Co., 747 W. Redondo Beach Blvd., Gardena, Cain. 
Permaluster, Inc., 1844 N. Keystone St, Burbank, Calif. 
Philadelphia Insulated Wire Co., 333 New Albany Rd., Moorestown, N. J. 
Physical Sciences Corp., 312·314 E. live Oak Ave., Arcadia, Calif. 
Prestolile W"e & Cable Div., P.O. Box 649, Pert Huron, Mich. 
PyC<l, In~, 604 E. Uncaln Hwy., Penndel, Pa. 
Radix Wire Co., 26260 lakeland Blld., Cleveland, Ohio 
Raychem Corp., 300 Constitution Dr., Menlo Park, Cain. 
Rea Magnet Wire Co., Inc., 3600 £. Pontiac St., Ft. Wayne, Ind. 
Revere Corp. of America, B45 N. Celony Rd., Wallingford, Conn. 
Rhode Island insulated W~e Co., 50 Burnham Ave., Cl8IlS!on, R. I. 
Richards, Arklay S. Co., Inc., I Winchester St, Newton Highlands, Mass. 
Siemens America Inc., 350 Filth Ave., New York, N. Y. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Sylvania Electric Products, Inc., Parts DiY., 12 Second Ave .. Warren, Pa. 
Thermal Wire & Elctrns. Corp., Keelers Bay, S. Hero, Vt 
Thennax Wire Corp., 32.fl2linden PI., Flushing, N. Y. 

Thermotronic Devices, Inc., Forest & Hector Sis., Conshohocken, Pa. 
Union Carbide Corp., Mate.rials Sys. Div., 1020 W. Park Ave., Kokomo, Ind. 
Viking Wir, Co., Inc., Shelter Rock Rd., DanbulY, Conn. 
Western Insulated Wire Co., 2425 E. 30 St., los Angeles, Calil. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Wire craft Products, Inc., Roule 9, West Brookfield, Mass. 

WIRE. HIGH VOLTAGE 
IMP Inc., CapHron 011., 155 Park St' Elizabethtown, Pa. 
Alpha Wire Diy., Loral COIjI., 111 Lidgerwood Ava., Ellzab.tb, N. I. 
Belden Corp., Bex 501DA, Dhlcago, III. ..•................. P 2924 
Conselldated Wire • Issecs. Cerps., 1635 S. Clinton St, Chlcage, III. 

p 2932 
Daburn Elclrns ... Cable Clip., 2360 Heffman St, Brona. N. Y. . . p 2935 
Dearborn Wire & Cahle Co .. 3333 West Ohle St., Chicalo, III. 

P 2936-2941.2943 
Garrett Elctrns. & Cable Cerp., 24 Central Dr., farmingdale, N. Y. 
ITT Wire .. Cable Diy., 112 Sterling St., Clinton, Masi. .. p 2954. 2955 
Lab·Tl1Inits, 8225 Benore Rd., Teledo, Dhle 
Mar1lel, L. Frank, & Sons, School La., Harristown, Pa. . . . . . . . .. P 2957 
Plastoid Cerperatlen, 42-61 24th 51., Long Island City, H. Y.. . . . P 2964 
Rowe Industries Inc., 1l1l2 Airport Hwy., Tolede, Dhie 
Saxton Wire & Cable DiY., 215 H. Route 303, Cenpn, N. Y. ... p 2966 
Standard Wire & Cable Ce., 3440 Overland Ave., Los Angeles, Cal 
Tensalite 011., W. Main St, Tarrytewn, N. Y. ................ p 2968 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
American Ele~ Cable Co .• 181 Appleton St., Holyoke, Mass. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Berkshire Electric Cable Co., leeds, Mass. 
Birnbach Co. Inc., In Hanse Ave., Freeport, N. Y. 
Brand·Rex Div., Box 498, Willimantic. Conn. 
Carol Cable Co., Box 68, Pawtucket, R.1. 
Carol Cable Co. West, 1747 Flower St., Glendale, Calif. 
Cerro Corp" 300 Park Ave., New York, N. Y. 
Cerro Wire & Cable Co., 285 Nicoll St., New Haven, Conn. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Columbia Electronic Cables, Box 231, Woonsocke~ R.I. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calil. 
Continental Wire & Cable, Box 1863 Gulton Rd., York, Pa. 
Copperweld Steel Co., Wire & Cable Oil., Glassport, Pa. 
Dielectric Materials Co., 1811 W. BlYn Mawr Ave., Chicago, III. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
G. E. Co., Wire & Ceble Dept., 1285 Boston Ave., Bridgeporl, Conn. 
Gore, W. L. & Associates, Inc .. 555 Paper Mill Rd., Newark. 0.1. 
Hatfield Wire & Cable Div., 360 Hurst St., linden, N. I. 
Hudson Wire Co., 62 Water St., Ossining. N. Y. 
Inso Electronic Prods., Inc., 103 Park Ave., Nutley, N. I. 
International Wire & Cable Co., 1300,W. Fletcher St., Chicago, III. 
Judd Wire Div., S. Bedford St., Burlington, Mass. 
Lenz Electric Mfg. Co., 1751 N. Western Ave" Chicago, III. 
NRA, In~, 12 Nevada Dr., New Hyde Park, N. V. 
Okonite Co., 220 Passaic 51., Passaic, N. J. 
Oneida Electronic Mfg. Co., 843 N. Cottage St, Meadville, Pa. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd., Gardena, Calif. 
Prestollte Wiie & Cable Div., P.O. Box 649, Port Huron, Mich. 
Radix Wire Co., 26260 Lakeland Blvd., Cleveland, Ohio 
Rhode Island insula.ted Wire Co., 50 Burnham Ave., Cranston, R. I. 
Rome Cable, Rome, N. Y. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Western Insulated Wire Co., 2425 E. 30 St, los Angeles, Calif. 

WIRE. HOOKUP·PUSHBACK fALL TYPESI 
Alpha Wire Div., Loral Corp., 111 Lidprweod Iva., Elizabelh, N. I. P 2923 
Belden Cerp., Bex 5OlDA,ClIlcap, III. .................... P 2924 
ClmeD Wire" Cable Ce., 250 W. Crescent Ava., Allendale, N. I. P 2926 
Columbia W"ue Praducts Ce., 4045 N. RockweD St, ChiCIIO, HI. P 2930 
Consolidated Wire .. Issoes. Corps., 1635 S. Clinton St, Cblcago, ill 

P 2932 
Daburn Elctrns. & Cable Clip., 23&0 Hoffman St. Bronx, H. Y. . . P 2935 
Dearborn Wire & Cable Ce., 3333 West Ohle St, Chicalo, III. 

P 2936-2941 
Garntt Elctrns. & Cable Corp., 24 Central Dr. farmingdale. N. Y. 
m Wire & Cable DIY., 112 Sterling St., Clinten, Mass. .. p 2954, 2955 
Markel, L. frank, & Sens, School La, Nerrlstown, Pa. P 2957 
Natlenal Wire & Cable Corp., 138 San Fernando Rd., 

Dept EEM, Service DiV., Les Angeles, Cal. 
PhilcojFord Cerp., C .. Tioga SIs., Philadelphia, Pa. 
Plastaid Carperalian, 42-61 24111 St, Leng Islend City, N. Y.. . . . P 2964 
Sa.ten Wire & Cable Div., 215 N. Reute 303, Congers, N. Y. .... P 2966 
Standard Wire & Cable Ce., 344D Overlend Ava., Los Aillele., Cal. P 2967 
Tansolite Oil., W. Main St, Tarrytown, N. Y. . ... , . . . . . . • . . .. p 2968 
Wilitmor Wke & Cabl. CorP .. 13181 Sharman Way, H. Hol!YWOed. CaIR. 
Akl1ln Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
American Eiee. Cable Co., 181 Appleton St, Holyoke, Mass. 
AnaC<lnda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Berkshire Electric Cable Co., leeds, Mass. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
British Insulated Callender's Cables, 21 BleomsbulY St., London, Eng. 
Cable Electric Prod~, Inc., 234 Daboll St., Providence, R. I. 
Carol Cable Co., Box 68, Pawtucket, R. I. 
Carol Cable Co. West, 1747 Flower St, Glendale, Calif. 
Chaster Cable Co., Oakland Ave., Chester, N. Y. 
Columbia Electronic Cables, Box 231, Woonsocket, R.1. 
Consolidatod Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Continental Wire & Cable, Box 1863 Gulton Rd., York, fa. 
Dielectric Mater~ls Co., 1811 W. BlYn Mawr Ave., Chicago, III. 
Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S., long Island City, N. Y. 
Electric Parts Corp., Box 234, Georgetown, Ky. 
Essex Infl., Inc., Magnet Wire Div., 1601 Wall St., FL Wayne, Ind. 
Gavitt Wire & Cable Div., Amerace Esna Corp., Brookfleld, Mass. 
G. E. Co., Wire & Cable Dept, 1285 Boston Ave., Bridgeport, Conn. 
Gore, W. L & Associates, In~, 555 Paper Mill Rd., Newark, Del. 
Hitemp Div., 1200 Shames Dr., WestbulY, N. Y. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St, Chicago, III. 
Jefferson Cable Corp., 181 Greenwood St., Worcester, Mass. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. V. 

WIRE. MAGNET 
Judd Wire Div., S. Bedford St., BurlinglOll, Mass. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Microdot Inc., 220 Pasadena Ave., S. Pasadena, Cal. 
Miller Electric Co., Box 231, Woonsocket, R. I. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
New England Electric Wire Corp., 367 Main St., lisbon, N. H. 
Oneida Electronic Mig. Co., 843 N. Cottage St., Meadville, Pa. 
Pacific Electricerd Co., 747 W. Redondo Beach Blvd., Gardena, Cal~. 
Plastic Wire & Cable Corp., E. Main St., Jewett City, Conn. 
Prestolite Wii. & Cable Oil., P.O. Box 649, Port Huron, Mich. 
Revere Cerp. of America, B45 N. Colony Rd., Wallingford, Conn. 
Rhode Island insulated Wire Co., 50 Burnham Ave., Cranston, R. I. 
Rockland Insulated Wire & Cable Co., Inc., 36 Main St, Haverstraw, N. Y. 
Rome Cable, Rome, N. Y. 
Sag Harbor Inds., Inc., Bayview St, Sag Harbor, N. Y. 
Superior Insulated Wire Corp., Box 188, Stony Point, N. Y. 
Thermal Wire & Elctrns. Corp., Keelers Bay. S. Hero, VI. 
Therrnax Wire Corp., 32.fl2 linden Pl., Flushing, N. Y. 
Triple'" Specialty Co., 5750 West 51st St, Chicago, III. 
Whitaker Cable Corp., 1301 Burlington St., .N. Kansas City, Mo. 

WIRE, IRRADIATED 
Alpba Wire 011., Loral Cerp.. 111 Udgarwood All. Elizabetb, N. I. 
Balde. Cerp., 81x 5010A, ChJcago, UL ................ ".. P 2924 
Dearblln Wire & Cable Ca., 3333 West Ohio St, Chicago. III 
~arrett Elelrns ... Cabl. Corp., 24 Central Dr .. fermlnldale, N. Y. 
m Wire & Cable DiY., 112 Sterlin« St. Clinton, Masl .. P 2954.2955 
Standard Wk ... Cable Ce., 344D Ovartaad ,Ava., Los Ang.les, Cal. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Chester Cable Co., Oakland Ave., Chaster, N. V. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
ludd Wire Div., S. Bedfilrd St, Burlington, Mass. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 

WIRE. LEAD·IN & GROUND 
Alpha Wire DIv., Lora! Cerp., 711 Udgerweed Iva., Elizabeth, N. I. 
Balden Corp., BI. 501DA, Chicago, ill .................... P 2924 
Canselldat.d Wire & Assecs. Carps., 1635 S. Clintl. St, Chicago, III 

P 2932 
DabUln Eictrns. & Cable Clip., 2360 Heffman St, BI1IOI, N. Y. 
Dearborn W"III & Cable Ce., 3333 West Ohio Sl. Chic81!o. III. 
GC £lactron!C$, Dept 10·1, 4DD S. WJlllln St, Recklord, III. 
GalllttElctrns. & Cable Carp., 24 Central Dr .. Farminlllale, N. Y. 
m Wire" Cable Dlv., 112 Startin« St., Clinteo, MaSs. •• P 2954.2955 
NaHenal Wire & Cable Corp., 136 SaD Fernande Rd., 

Dept EEM, Smite DiY., Los Aogales, CaL 
Plastoid Corperation,42-81 24th St, Long Island City, N. Y.. . . . P 2964 
SasIOII Wire & Cable Div., 215 N. Route 303, Congers, N. Y. .... P 2966 
Standard Wire' Cable Ce., 3440 OYerland AYe., Los Angeles, Cal 
Akron Wire & Rubber Co., In~, 105 Schmitt Blvd., Farmingdale, N. Y. 
American Elec. Cable Co., 181 Appleton St, Holyoke, Mass. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Berkshire Electric Cable Co., Leeds, Mass. 
Bimbach Co. Inc., In Hanse Ave., Freeport, N. Y. 
Carol Cable Co., Box 68, Pawtucket, R.I. 
Carol Cable Co. West 1747 Flower St., Glendale, Cal~. 
Chesler Cable Co., Oakland Ave., Chester, N. Y. 
Copperweld Steel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
Electronic Parts Mfg. Co., Inc., 508-10 25th St., Union City, N. J. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
G. E. Co., Lamp Metals & Comp., 21800 Tungsten Rd., Cleveland. Ohio 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Judd Wire Div., S. Bedford St., Burlington, Mass. 
Lance Inds., Box 4156, Sylmar, Calif. 
lBnz Electric Mfg. Co., 1751 N. Western Ave., Chicago, III. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside, N. Y. 
Pacific Electricord Co., 747 W. Redondo Beach Blvd" Gardena, Calif. 
Parker Metal Goods Co., B5 PreSC<lt! St., Wercester, Mass. 
Prestolite Wire & Cable DiY., P.O. Bo. 649, Port Huron, Mich. 
Rohn Mfg. Co., 6718 W. Plank Rd., Peor~, III. 
Simplex Wire & Cable Co., 79 Sidney St, Cambridge, Mass. 
Superior Continental Corp., Box 489, HickolY, N. C. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave., Warren, Pa. 

WIRE. LlTI 
Belden Clip., Bax 5OlOA,Chicago, IB. •................... P 2924 
Consalidated Wire & Assaes. Carps., 1635 S. Clinton St. Chlcalo, III 
Oaburn Elctras. .. Cable Corp, 2360 Heffman St, BI1Ina. N. Y. 
Dearilern W"1I8 & Cabl. CD., 3333 West Ohio St, Cblcago, ilL 
Garrett Elclms. .. Cable Clip., 24 Central Dr., Farmingdale. H. Y. 
SHlen Wire & Cable Oil., 215 N. Route 303, Congers, N. Y. 
Standard Wire & Cable Co. 3440 Overland Ava. LIS ADples, Cal 
AsC<l Wire & Cable Co., Bo. 2127, Noble Sta., Bridgeport, Conn. 
Alias Wire & Cable Co., Inc. 72 N. Bl1I8dway, Yonkers, N. Y. 
Bram Metallurgical-Chemical Co., 245 Chalten Ave., Philadelphia. Pa. 
British Insulated Callender's Cables, 21 BloomsbulY St., london, Eng. 
Hudson Wire Co., 62 Water St, Ossining, N. Y. 
Magnet Wire Inc., 25 Walker St, New York, N. Y. 
Montgomery CD .. Windsor Locks, Conn. 
New England Electric Wire Corp., 367 Main St, Lbbon, N. H. 
Slamens America Inc., 350 F~ Ave., New York, N. Y. 
Slepian, A. & Co., Box 2127, Noble Sta., Bridgeport, Conn. 

WIRE. MAGNET 
Belden Clip., 8ex 5OJDA, Chlcqo, ill .................... p 2924 
CanleUdated Wke & Issoes. Carps., 1635 S. CIIotan St. Chicago, III. 

p 2932 
Oabam Elctrns. & Cable Cerp., 2360 Hoffman St, BI1Ina, N. Y. . . p 2935 
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WIRE. MAGNET (Cont'dl 

Dearborn Wire & Cable Co. 3333 West Ohio St, Chicat!o. "I. ' 
Garrett Elclmt & Cable Corp.; 24 Central Dr .. Farmln!dale. N. Y. 
Saxton Wire & Cable DiY., 215 N.Route 303, Congers. N.Y. 
Akron Wire & Rubber Co.; Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Aluminum Co. of America, 1628 Alcoa Building, Pittsburgh, Pa. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Asco Wire & Cable Co., Box 2127, Noble Sta., Bridgeport, Conn. 
Barker Electric Sales Co., 339 Broad Ave., Ridgefield, N. J. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Bram Metallurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
British Insulated Callender's Cables, 21 Bloomsbury St.. London. Eng. 
California Fine Wire Co., 338 S. Fourth St, Grover City, Calif. 
Essex Int'l., Inc., Magnet Wire Div., 1601 Wall St. Ft Wavne, Ind. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hitemp Div., 1200 Shames Dr., Westbury, N. Y. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Molm·Wire Corp., Box 495, farmingdale, N. J. 
Montgomery Co .. Windsor Locks. Conn. 
New England Electric Wire Corp., 367 Main St., Lisbon, N. H. 
New Haven Wire & Cable, Inc., Box 266, New Haven, Ind. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Cain. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Rea Magnet Wire Co., Inc., 3600 E.Pontiac St., Ft. Wayne, Ind. 
Siemens America Inc., 350 Filth Ave .. New York, N. Y. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Slepian,A. & Co., Box 2127, Noble Sta., Bridgeport. Conn. 
Spectra·Strip Corp., P.O. Box 415, Garden Grove, Calif. 
Steel Heddle Mfg. Co., 2100 W. Allegheny Ave., Philadelphia, Pa. 
Thermal Wire & Elctrns. Corp., Keelers Bay, S. Hero, VI. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Viking Wire Co., Inc., Shelter Rock Rd., Danbury, Conn. 

WIRE. MESH 
Engelhard Minerals & Chemicals Corp .. Engelhard Inds. DiY .. 

231 New lersey RR Ave .. Newark, N. I. 
~'ssllk Prods., Inc., 420. Saw Mi" River Rd., Elmsford, N. Y. 
Matex Carp., 970 New Durbam Rd., Edison, N. I. ....... P 1229-1232 
Technical WIre Products, Inc., 129 Dermody St, Cranford, N. I. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Breakfield Wire Co., Inc., Box 248, Brookfield, Mass. 
CF & I Steel Corp., Box 1920, Denver, Colo. 
Chase Metals Service Div., 20600 Chagrin Blvd., Cleveland, Ohio 
CopperweldSteel Co., Wire & Cable Div., Glassport, Pa. 
Flock Process Corp., Box 430, Norwalk, Conn. 
Helix Spring Corp., 35·10 10th St, Long Island City, II. Y. 
Lenz Electric Mfg. Co., 1751 N. Western Ave., Chicago, III. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Matthey Bishop, Inc., Malvern, Pa. 
National·Standard Co., Niles, Mich. 
Newark Wire Cloth Co., 351 Verona Ave., Newark, N. J. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Taiyo Elctrn. Corp., 5·1 Togoshi 6oChome, Shinagawa·ku, Tokyo, Jap. 
Tyler, W. S. Co., 8200 Tyler Blvd., Mentor, Ohio 
Unique Wire Weaving Co., Inc., 759 Ramsey Ave., Hillside, N. J. 
Var·Lac.()id Chemical Co., 666 S. Front St., Elizab!th,N. J. 
Wire Cloth Enterprises, Inc., 13()'132 Gamma Dr., Pittsburgh, Pa. 
Wright, G. F. Steel & Wire Co., 243 Stafford St, Worcester. Mass. 
York, O. H. Co., Inc., 6 Central Ave., W. Orange, N. J. 

WIRE. MULTICONDUCTOR-SEE CABLE • 
. MULTICONDUCTOR 

WIRE. PLASTIC INSULATED-SEE 
WIRE. HOOKUP·PUSHBACK 

WIRE. POTENTIOMETER WINDING 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Mt Vernon, N. Y. p 2927 
Consolidated Reactive Mttals, Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 

p 2931 
Engelbard Minerals & Cbemicals Corp., Engelhardlnds. Diy .. 

231 New Jersey RR Ave., Newark, N. I. 
Standard W~e & Cable Co., 3440 Overland Ave., Los Angeles, Cal. 
California Fine Wire Co., 338 S. Fourth St., Grover City. Calif. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N. Y. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Molecu·Wire Corp., Box 495, farmingdale, N. J. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 

WIRE. RADIATlON·RESISTANT 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Mt Vernon. H. Y. 
Dearborn Wire & Cable Co .. 3333 West Ohio St., Chicago,lII. 
m Wire & Cable DiY., 172 Sterling St, Clinton. Mass. .. p 2954.2955 
Markel, L. Frenk, & Sons, School La., Norristown, Pa. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers. N. Y. 
Standard WIre & Cable Ca., 3440 Overland Ave., Los Angele~ Cal. 
TenstllHe Dlv .. W. Main St, Tarrytown, N. Y. ....•.......... p 296B 
Akron Wire & Rubber Co., Inc., ·105 Schmitt Blvd., Farmingdale, N. Y. 
American Standard, 900D Kings St., Franklin Park, III. 
Brand·Rex Div., Box 498, Willimantic, Conn. 
California Fine Wire Co., 338 S. Fourth St.,Grover Citv. Calif. 
Cerro Wire & Cable Co., 2B5 Nicoll St., New Haven, Conn. 
Chester Cable Co., Oakland Ave., Chesler, N. Y. . 
Continental Wire & Cable, Box 1863 GultonRd., York, Pa. 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn. 
Gore, W. L & Associates, Inc., 555 Paper Mill Rd., Newark. Del. 
Hitemp Div., 1200 Shames Dr., Westbury, N. Y .. 
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Hudson Wire Co., 62.WaterSt., Ossining, N. Y. 
Judd Wire Div., S. BedfordSt,Burlington, Mass. 
Molecu-Wire Corp., Box 495, Farmingdale, N. J. 
New England Electric Wire Corp., 367 Main St., Lisbon, N: H. 
Permaluster, Inc., ,1844 N. Keystone St, Burbank, Calif. 
Raychem Corp., 3ODConsUtution Dr., Menlo Park, Calif. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Thermax Wire Corp., 32·02 Linden PI., Flushing, N. Y. 

WIRE. RECORDING 
SallGn Wire & Cable DiY., 215 N. Route 303, Congers,N. Y. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
California Fine Wire Co., 338 S. Fourth St., Grover City, Cain. 
Molecu-Wire Corp., Box 495, farmingdale, N. I. 

WIRE. REFRACTORY METAL 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon,Ohio 
Norton Co., Metals Div., 45 Industrial PI., Newton, Mass. 
Var·Lac.()id Chemical Co., 666 S. Front St., Elizabeth, N. J. 

WIRE. RESISTANCE AND FILAMENT 
Cohn, Sigmund, Corp., 121 S. Columbus·Ave., Mt Vernon, H •. Y. 
Consolidated Wire & Assocs. Corps., 1635 S.Clinl1ln St., Chicap, III. 

p 2932 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Allen·lones Electronics, 17171 S. Western Ave., Gardena, Calif. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Associated Engrg. & Mfg. Corp.; Glen Ridge, N. J. 
Bram Metallurgical-Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Brookfield Wire Co., Inc., Box 248, Brookfield, Mass. 
California Fine Wire Co., 338 S. Fourth St., Grover City, Calif. 
Continental Wire & Cable, Box 1863 Gulton Rd., York, Pa. 

. Cooper, I. B. & Sons, Inc., 180 VarickSt., New York, N. Y. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. I. 
Electric Parts Corp., Box 234, Georgetown, Ky. 
G. E. Co., Lamp Metals & Camp., 21800 Tungsten Rd., Cleveland, Ohio 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn. 
Hoskins Mfg. Co., 4445 Lawton Ave., Detroit Mich. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Materials for Elctrns., Inc., 149·32 132nd St., Jamaica, N. Y. 
Molecu·Wire Corp., Box 495, farmingdale, N. J. 
Philips Elmet Corp., Lisbon Rd., Lewiston, Me. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div" Towanda, .Pa. 

WIRE. RESISTANCE THERMOMnER 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Mt Vernon, N. Y. p 2927 
Consolidated Reactive Metals. Inc., 118 Hoyt Ave .. Mamaroneck, N. Y. 

. p 2931 
Engelhard Minerals & Chemicals Corp., Engelhard Inds. Dlv.. ' 

231 New lerse, RR Ave., Newark, N. I. 
Akron Wire & RUbber Co., Inc., 105 Schmitt Blvd., farmingdale, N. Y. 
Calnornia Fine Wire Co., 338 S. Fourth St, Grover City, Calif. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N: Y. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
G. E. Co .• Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Matthey Bishop, Inc., Malvern, fa. 
Molecu·Wire Corp., Box 495, farmingdale, N. J. 
Thermology, Inc., 2558 W. Middlefield, Mountain View, Calif. 

WIRE, RESISTOR WINDING 
Consolidated Reactive Metals, Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 

p 2931 
EngelbardMinerals & Chemicals Corp;, Engelhard Inds. Div .. 

231 New lersey RR Ave., Newark, N. I. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale,N. Y. 
California Fine Wire Co., 338 S. Fourth St., Grover City. Calif. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N. Y. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
G. E. Co., Wire & Cable Dept., 1285 Boston Ave., Bridgeport, Conn. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Materials for Elctrns., Inc., 149-32 132nd St, lamaica. N. Y. 
Molecu·Wire Corp., Box 495, farmingdale, N. J. 

WIRE. RIBBON 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Mt Vernon, N. Y. p 2927 
Columbia Wire Products Co., 4045 N. bckwell st, Chicago, "I. 
Consolidated Reactive Metals; Inc., 116 Hoyt Ave., Mamaroneck, N. Y. 

Daburn Elctrns. & Cable Corp., 23&0 flollman St, Bronx. N. Y. 
p 2931 

Dearborn Wire & Cable Co., 3333 West Ohio St, Chicago. ilL ,. p 2939 
Engelhard Minerals & Chemicals Corp., Engelbard Inds. Div., 

231 New lersey RR Ave., Newark, N. I. 
Garrett Elctrns. & Cable Corp., 24 Central Dr:, Farmingdale; N. Y. 
Standard Wire & Cable Co., 3440 OVerland Ave., Las Angells. Cal. 
Tensolite Diy., W. Main St., TarrytGWII, N.Y .. ;.............. p 2968 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
American Be~ Cable Co., 181 Applel1ln St., Holyoke, Mass. 
Associated Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Berkshire Electric Cable Co., Leeds, Mass. 
Bram Metaliurgical·Chemical Co., 245 CheltenAve., Philadelphia, Pa. 
Brand·Rex Div., Box 498, Willimantic; Conn. 
Brookfield Wire Co., Inc., Box 248, Brookfield, Mass. 
CF & I Steel Corp .• Box 1920, Denver, Colo. 
California Fine Wire Co., 338 s: Fourth St, Grover City. Calif. 
Colonial Alloys Co., Ridge Ave. & Crawford, Philadelphia, Pa. 
Cooper, J. B. & Sons, Inc., 180Varick St.,.New YorM, N.Y. 
Cross, H. Co., 365 Park Ave., Weehawken, N. I. 
Driver, Wilbur B. Co., 1B75 McCarter Highway, Newark, N.I. 
FlexibliCircuits, Inc., Paul Valley Ind. Park, Warrington,Pa. 

Gavitt Wire & Cable Div., AmeraceEsmrCorp., Brookfield, Mass. 
Gore, W. L. & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hoskins Mfg. Co., 4445 Lawton Ave., Detroit, Mich. 
Hudson Wire Co., 62 Water St., Ossining, N. 'Y. 
Improved Seamless Wire Co., 775 Eddy St., Providence, R. I. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Judd Wire Div., S. Bedford St., Burlington, folass. 
Lance Inds., Box 4156, Sylmar, Calif. . 
Little Falls Alloys, Inc., 189 Caldwell Ave., Paterson,_ N. J. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnet Wire Inc .• 25 Walker St., New York, N. Y. 
Matthey Bishop, In~, Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St., Mount Vernon, N. Y. 
Montgomery Co .• Windsor Locks, Conn. 
Nesor Alloy Corp., 666 PassaicAve.,W. Caldwell, N. J. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Simplex Wire & Cable Co., 79 SidneySt., Cambridge, Mass. 
Spectra·Strip Corp., R.O. Box 415, Garden Grove. Calif. 
Steel Heddle Mfg. Co., 2100 W. Allegheny Ave., Philadelphia, Pa. 
Sylvenia Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
Sylvania Electric Products, Inc., Parts Div., 12 Second Ave" Warren,· Pa. 
Wilkinson Co., 31011 Agoura Rd., Westlake Village, Calif. 
lippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

WIRE. SEMICONDUCTOR LEAD 
Art Wire & Stamping Co., 28 Boyden PI., Newark, N. J. 
Cohn, Sigmund, Corp., 121 S. Colambus Ave., Mt Vernon, N, Y. p 2927 
Consolidated Reactive Metals,ln~, 116 Hoyt Ave. Mamaroneck. N. Y. 

p 2931 
Engelhard Minerals & Chemicals Corp., Engelbardlnds. DiY .• 

231 New lersey RR AYe., Newark, N. I. 
Standard Wlr. & Cable Co., 3440 Overland Ave., Los Angeles, Cal. 
Tensolite DiY., W. Main St, Tarrytown, N. Y. 
Akron Wire & Rubber·Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
American Elec. Cable Co., 181 Applel1ln St, Holyoke, Mass . 
Anaconda Wire & Cable Co .• 605 Third Ave., New York, N. Y. 
Associated Engrg .. & Mfg. Corp., Glen Ridge, N. J. 
Auto·Swage Products, Inc., 502 River Rd., Shelton, Conn. 
California Fine Wire Co., 338 S. Fourth St., Grover City. Cain. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N. Y. 
Copperweld Sleel Co., 422 Frick Bldg., Pittsburgh, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. 1. 
Emporium Specialties, Inc., 2800 Eas.! 116th St., Cleveland, Ohio 
G. E. Co., Lamp Metals & Camp., 21800 Tungsten Rd., Cleveland, Ohio 
Haydu Prod. Corp. Inc., 1150 Ali Baba Ave., Opa Locka, Fla. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
Kentucky Elclms., Inc., Box 511, Owensboro, Ky. 
Lelco Industries, Inc., 250 W. 57th St., New York, N. Y. 
Molecu·Wire Corp., Box 495,Jarmingdale, N. J. 
National·Standard Co., Niles, Mich. 
Nesor Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, COnn. 
Sylvania Electric Products, Inc., Parts Div .. 12 Second Ave., Warren, Pa. 
V~rnitron Electrical Components, Box 878, Norwalk, Conn. 

WIRE. SHIELDED 
Alpha Wire Div., Laral Corp., 711 Lidgerwood AYe., Elizabeth, N. I. 
Belden Corp., Box SOlDA, Chicago, III. 00 00 00 00 00 00 00 00 00 00 p 2924 
Cimco Wire & Cable Co., 250 W.Crescent Ave., Allandale, N. I. p 2926 
Columbia Wire Products Co., 4045 N. Rockwell St, Chicop. III. p 2930 
Consolidated Wire & Assoes. Corps., 1635 S. Clinton St., Chica!o. III. 

p 2932 
Daburn Elctrns. & Cable Corp., 23611 Hoffman St .. Bronx. N. Y. . . p 2935 
Dearborn Wire & Cabte Co .. 3333 West Ohio St .. Cbica!o. III. 

p 2936-2939,2944 
Garrett Elctrns. & Cable Corp., 24 Central Dr" Far!llingdala. N. Y. 
m Wire & Cable DIY., 172 Sterling St. Clinl1ln, Mass. •. p 2954,2955 
Markel, L. Frank, & Sons, School La., Norristown, Pa. . . . . . . . .. p 2957 
National Wire & Cable Corp., 136 San Fernanda Rd., 

Dept EEM, Sorvice Div., Los Angeles, Cat. 
Plastoid Corporation, 42-61 24th St., Lang Island City, N. Y.. .. . p 2964 
Rye Industries Inc., 125 Spencer PI., Mamaroneck, N. Y. 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, N. Y. .... p 2966 
Standard Wire & Cable Co., 3440 Overland Ave., Las Angale~ Cal. p 2967 
Tensolite DiY., W. Ma.in St., Talrytown, N. Y •. 00 ..... 00 • p 2968 
Times Wire & Cable, 358 HaU Ave., Wallingford, Conn. 
Whitmor Wire & Cable Corp., 13161 Sherman Way, N .. Hollywood.CaIH. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
American Elec. Cable Co., 181 Appleton St., Holyoke, Mass. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
Atlas Wire & Cable Co., Inc., 72 N. Broadway. Yonkers, N. Y. 
Berkshire Electric Cabl.e Co., Leeds, Mass. 
Birnbaclo Co. Inc., In Hanse Ave., Freeport, N. Y. 
Brand·Rex Div., Box 498, Willimantic, ·Conn. 
Cable Electric Prods., Inc., 234 Daboll St., Providence, R.1. 
Calcon Mfg. Corp., 100 Oakland Ave., Washington, Pa. 
Carol Cable Co., Box 68, Pawtucket, R.1. 
Carol Cable Co. West, 1747 Flower St;, Glendale, Calif. 
Cerro Wire & Cable Co., 285 Nicoll St., New Haven, Conn. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Continental Wire Hable, Box. 1863 Gulton Rd., York, Pa .• 
Dielectric Materials Co., 1811 W. Bryn Ma~r Ave., Chicago, III. 
Estes Engrg. Co., 543 West 184th St., Gardena, ·CaIH. 
Gavitt Wire & Cable Div., Amerace .Esna Corp., Brookfield, Mass .. 
General Cable Corp.,733.Third Ave., New York,N. Y. .. 
G. t Co., Wire & Cable Dept., 1285 Boston Ave., BridgepGrt, COnn. 
Gore, W. L. & Associates, Inc., 555 Paper MiII.Rd., Newark, Del. 
Hatfield Wire & Cable Div., 360 Hurst St, Linden, N. J. 
Hitemp Div., 1200 Shames Dr., Westbury, N. Y. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Inso Electronic Prods., Inc., 103 Park Ave., Nutley, N. I. 
International Wire & Cable Co., 1300W. fletcher St, Chicago, III. 
Judd Wire'niv., S. Bedford St., Burlington, Mass. 
Lenz Electric Mfg. Co., 1751N. Weste.m Ave., Chicago, III. 
Lewis Engineering Co.,. 550 Spring St., Naugatuck, Conn. 
Microdot Inc., 220 Pasadena. Ave., S. Pasadena, Cal. 
Miller Electric Co., ,",x 231, Woonsocket, R..I; 



Montgomery Co., Windsor locks, Conn. 
NRA, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
Ne.sor Alloy Corp., 666 Passaic Ave., W. Caldwell, N. J. 
New England Electric Wire Corp., 367 Main St, Lisbon, N. H. 
Okonite Co., 220 Passaic St.,. Passaic, N. J. 
Pace Wire & Cable Corp., 3590 Oceanside Rd., Oceanside. N. Y. 
Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Pall Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Permaluster, Inc., 1844 N. Keystone St., Burbank, Calif. 
Philadelphia Insulated Wire Co., 333 New Albany Rd., Moorestown, N. J. 
Physical Sciences Corp., 312·314 ( live Oak Ave., Arcadia. calif. 
Plastic Wire & Cable Corp., E. Main St., Jewett City, Conn. 
Prestolite Wire & cable Div., P.O. Box 649, Port Huron, Mich. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calif. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Rhode Island insulated Wire Co., 50 Burnham Ave., Cranston, R. I. 
Rockland Insulated Wire & Cable Co., Inc., 36 Main St, Haverstraw, N. Y. 
Rome Cable, Rome, N. Y. 
Simplex Wire & Cable Co., 79 Sidney St., cambridge, Mas~ 
Superior Continental Corp., Box 489, Hickory, N. C. 
Thermal Wire & Elctrns. Corp., Keelers Bay, S. Hero, Vt. 
Thermax Wire Corp., 32.02 linden PI., Flushing, N. Y. 
Western Insulatad Wire Co., 2425 E. 30 St, los Angeles, calif. 
Wiegand, E. 1.., Co., 7705 Thomas Blvd., Pittsburgh, Pa. 
Wirecralt Products, Inc., Route 9, West BrOOkfield, Mass. 
Zippertubing Co., 13000 S. Broadway, los Angeles, Calif. 

WIRE. STRAIN GAUGE 
BeldeR Corp" Box 5010A, Chicago, UL ....... "........... p 2924 
Cohn, Sigmund, Corp., 121 S. Columllus Ave., lit Vernon, N. Y. 
Consolidated Reactivi Metals, Inc., 11& Hoyt Ave., Mamaroneck. N. Y. 

p 2931 
Daburn Elctrns. & Cable Corp., 2360 Hoffman St, Bronx, N. Y. 
Dearborn Wire & Cable Co., 3333 West Ohio St, Chlcsao, DI. 
Dynatronlt Cabla Enll .. Corp. 138 Sao Fernando Rd., Los ABlales; Calif. 

p 2933 
Tensollte oi,., W. Main St, Tanytown, H. Y. 
Birnbach CD. Inc., 177 Hanse Ave., Freeport N. Y. . 
California Fine Wire Co .. 338 S. Fourth St, Grorer City, calif. 
Cooper, J. B. & Sons, Inc., 180 Varick St., New York, N.Y. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Judd Wire Div., S. Bedford St., Burlington, Mass. 
Molecu·Wire Corp., Box 495, Farmingdal~ N. J. 
Revere Corp. 01 America, 845 N. Colony Rd., wallingford, Conn. 
Spectra·Strip Corp., P.O. Box 415, Garden Grove, Cain. 
Thermax Wire Corp., 32·02 linden PI., Flushing, N. Y. 

WIRE, TFEINSULATED 
Alpha Wire Oi,., loral Corp., 111 LidgerwOOd Ave., E1izabetb, H. J. p 2923 
Belden Corp., Baa 5070A, Chicago, HL .................... P 2924 
Cimco Wire 1 Cable Co., 250 W. Crescent AB. Allendale. N. I. p 2926.-
Cobn, Sigmund, Corp., 121 S. Columbus Ave, Ml Varnon, N. Y. P 2927 
Consolidated Wire & Assocs. Corps., 1635 S. Clinton St, Chicago, III. 

P 2932 
Dabum E1ctrns. & Cable Corp., 2360 Hoffman St, Bronx. N. Y. . . p2935 
Dearborn Wire & Cable Co., 3333 West Ohio St, Chica!o, ilL 

p 2940.2941 
Garrett Elctrns. & Cabla Corp., 24 Central Dr., FarminRdale, N. Y. 
m Wire & Cable DiY .• 112 SterlinR St., Clinton, Mass. .. p 2954,2955 
Markel, L Frank, & Sons, School La., Horrlstown, Pa. . . .. . . . .. p 2957 
National Wlra & Cabla Corp., 136 San Fernando At, . 

Dapt. EEM, Service Div., Los Angeles, Cal. 
Plastold Corporation. 42·61 24th St, Long Island City, N. Y.. . . . p 2964 
Saxton Wire & Cable Div., 215 N. Route 303, Congers, H. Y. •.•• p 2966 
Standard Wire & Cable Co., 3440 Ollrland Ava, Los Angeles, Cal 
Tensolite Oiv., W. Main St., Tanytown, N. Y. .•.•..•..•.••.•. p 2968 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Anaconda Wire & Cable Co., 605 Third Ave., New York, N. Y. 
AUas Wire & Cable Co., Inc., n N. Broadway, Yonkers, N. Y. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Brand·Rex Oiv., Box 498. Willimantic, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., london. Eng. 
Cerro Corp., 300 Park Ave., New York, N. Y. 
Cerro Wire & Cable Co., 285 Nicoll St, New Haven, Conn. 
Chemplas~ Inc., 923·150 Dey Rd., Wayne, N. J. 
Conlinental Wire & Cable, Box 1863 .Gulton Rd., York, Pa. 
Gavitt Wire & Cable Div., Ameraca Esna Corp., Brookfield, Mass. 
General Cable Corp. 733 Third Ave., New York, N .. Y. 
Gore, W. L & Associates, Inc., 555 Paper Mill Rd., Newark, Del. 
Hitemp Div., 1200 Shames Dr., Weslbury, N .. Y. 
Inso Electronic Prods., Inc., 103 Park Ave .• Nutley, N. J. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
lewis Engineering Co., 550 Spring St, Naugatuck, Conn. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Molecu·Wire Corp., Box 495, Farmingdale, N. J. 
NM, Inc., 12 Nevada Dr., New Hyde Park, N. Y. 
PaU Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 
Philadelphia Insulated Wire Co., 333 New Albany Rd., Moorestown, N. J. 
Prestolite Wire & Cable Div., P.O. Box 649, Port Huron, Mich. 
Pyco, Inc., 604 ( lincoln Hwy., Penndel, Pa. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Spectra·Strip Corp., P.O. Box 415, Garden Grove. calif. 
Thermal Wire & Bctrns. Corp., Keelers Bey, S. Hero, Vt. 
Thermax Wire Corp., 32·02 linden PI., Flushing, N. Y. 
Wirecraft Products, Inc., Route 9,. West Brookfield, Mass. 

WIRE. TEST LEAD 
A"ha Wlr. DiY., Loral Corp., 111 Udgerwood AYe., EIizaIIeth, N. J. 
Belden Corp., Box 5071IA, Chicago, III .................... P 2924 
Consolidated Wire" AsseeL Corps.. 1635 S. CIinIoR St, Cbicar;o, UL 

p 2932 
Daburn E1ctrns. & Cabla Corp., 2380 Hoffman Sl..aronx, K. Y. • . P 2935 
Dearborn Wire & Cable Co .. 3333 West Qblo Sl.. Chka(o.llL 
Garrett Elctrns. & Cable Corp. 24 Central Or, Farmingdale, N. Y. 
m Wlr. & Cable DiY., 112 Sterling St, Clinton. Mass. 

Hatlonal Wire & Cable Corp., 136 San Fernando Rd., 
Dept EEM. Service Div., Los Angeles, Cal. 

Rye Industries Inc., 125 Spencer PI., Mamaroneck. N. y, 
Saxton Wire" Cabla Diy., 215 N. Route 303, Coilgers, N. Y. .... p 2966 
Standard Wire & Cabl. Co., 3440 Overland Ave., los Aneeles, Cal. 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
American Elec. cable Co., 181 Appleton St, Holyoke, Mas~ 
Apex Wire & Cable Corp., 380 Vanderbilt Motor Pkwy., Hauppauge, N. Y. 
Associated Engineering Corp., 65 Kent St., Brookline, Mass. 
AUas Wire & Cable Co., Inc., 72 N. Broadway, Yonkers, N. Y. 
Berkshire Electric Cable Co., leeds, Mass. 
Birnbach Co. Inc., 177 Hanse Ave .. Freeport. N. Y. 
Calcon Mfg. Corp., 100 Oakland AYe., Washington, Pa. 
Carol Cable Co., Box 68, Pawtucket R. I. 
Carol Cable Co. West, 1747 Flower St, Glendale, Calif. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hitemp Div., 1200 Shames Dr., Weslbury, N. Y. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III. 
Judd Wire DiY., S. Bedford St, Burlington, Mass. 
Mackay, A. D., Inc .. 198 Broadway, New York, N. Y: 
Pace Wire & Cable Corp., 3590 Oceanside Rd .. Oceanside, N. Y. 
Pacific Electricord Co., 747 W .. Redondo Beach Blvd., Gardena, Cain. 
Preslolite Wire & Cable Div., P.O. Box 649,Port Huron, Mich. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Rhode Island Insulated Wire Co., 50 Burnham AYe., Cranston, R. I. 
Thermal Wire & Elctrns. Corp., Keelers Bay, S. Hero, Vt. 

WIRE. THERMOCOUPLE 
Amperex Eletrn. Corp., 230 Duffy Ave., Hicksville, N. Y. 
Cohn, Sigmund, Corp., 121 S. Columbus Ave., Mt Vernon. N. Y. p 2927 
Consolidated Reactive Metals, Inc., 116 Hoyt Ave .. Mamaroneck, N. Y. 

p 2931 
Censolidated Wire" Alsocs. COrpL, 1635 S. Clinton St., Chicalo, III. 

p 2932 
Control Prods. Corp., 4431 W. Division St., Chicap, III. . . p 2804,2805 
oaburn Eletrns. & Cable Corp., 23&0 Hoffman St., Bronx. H. Y. .. p 2935 
Dearborn Wire & Cable Co., 3333 West Ohio St, Chicalo, ilL 
El1f(elhard Minerals & Chemicals Corp .. Enlelhard Inds. oi, .. 

231 New Jersey RR Ave .. Newark. N. J. 
Garrett E1clrns. & Cable Corp., 24 Central Dr .. Farmin!dale, H. Y. 
m Wire & Cable 01,., 112 Sterlinl St., Clinton, Mass. 
Markal, L Frank, & Sons, School La., Norristown, Pa. 
Saxton Wire" Cable Dlv., 215 N. Route 303, Coneers, N. Y. .... p 2966 
Standard Wire" Cable Co., 3440 Omland Av~, Los Aneeles, Cal. p 2967 
Tensolite Oiv., W. Main St, Tarrytown, H .. Y. .•..•.•.....•... p 2968 
Akron Wire & Rubber Co., Inc., 105 Schmitt Blvd., Farmingdale, N. Y. 
Ainor Instrument Co.; 420 N. laSalie St., Chicago, III. 
American Siandard, 9000 Kings St., Franklin Park, III. 
Berkley & Co., Spirit lake, Iowa . 
Bram Metallurgical·Chemical Co., 245 Chellen Ave., Phnadelphia, Pa. 
Bristol Co., Box 1790, Waterbury, Conn. 
British Insulated Callender's Cables, 21 Bloomsbury St., london, Eng. 
CF & I Steel Corp., Box 1920, Denver, Colo. 
California Fine Wire Co., 338 S. Fourth St .. Grover City, Calif. 
Chester Cable Co., Oakland Ave., Chester, N. Y. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, .Ohio 
Conax Corporation, 2300 Walden Ave., Buffalo, N. Y. 
Consolidated Controls Corp., 12 Durant Ave., Bethel, Conn. 
Continental Wire. & Cable, Box.1863 Gulton Rd., York, Pa. 
Driver, Wilbur B. Co., 1875 McCarter Highway, Newark, N. J. 
Electric Thermometers, Inc., 10 Glover Ave., Norwalk, Conn. 
Exotic Materials, In~, 2968 Randolph Ave., Costa Mesa, Calif. 
Gavitt Wire & Cable Div., AmeraceEsna Corp .. Brookfield. Mass. 
Harco labs, Inc., 186 Cedar St., Branford, Conn. 
Hitemp Div., 1200 Shames Dr., Weslbury, N. Y. 
Honeywell, Inc., Industrial Div., 1100 Virginia Dr., Ft. Washington, Pa. 
Hoskins Mfg. Co., 4445 lawton Ave., DetrOit, Mich. 
Inso Electronic Prods., Inc., 103 Park Ave., Nutley, N. J. 
International Wire Prods. Corp., 500 W. Main St., Wyckoff, N. J. 
lanz Electric Mfg. Co., 1751 N. Western Ave., Chicago, III. 
lewis Engineering Co., 550 Spring St., Naugatuck, Conn. 
Mackay, A. D., Inc., 198 Broadway, New York, N. Y. 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Marlin Mfg. Corp., 12404 Triskett Rd., Cleveland, Ohio 
Matthey Bishop, Inc .. Malvern, Pa. 
Metal Ceram, Inc., 17 N. West St, Mount Vernon, N. Y. 
Molecu·Wire Corp., Box 495, Farmingdale, N. J. 
Moore, Samuel & Co., Mantua, Ohio 
Omega Engineering, Inc., Box 4047, Stamford, Conn. 
PaU Corp., 30 Sea Cliff Ave., Glen Cove, N. V. 
PaU Trinity Micro Corp., Rte. 281, Cortland, N. Y. 
Phjsical Sciences Corp., 312·314 E. live Oak Ave .• Arcadia, Calif. 
Prestolite Wire & Cable Div., P.O. Box 649, Port Huron, Mich. 
Pyco, Inc., 604 E. lincoln Hwy., Penndel, Pa. 
Revere Corp. of America, 845 N. Colony Rd., Wallingford, Conn. 
Richards, Arklay S. Co., Inc., 1 Winchester St., Newton Highmnds, Mass. 
Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
TemTex, 5619 Dyer St, DaUas, Tex. 
Thermal Wire & Elctrns. Corp., Keelers Bay, S. Hero, VI. 

. /Thermax Wire Corp., 32·02 linden PI., Flushing, N. Y.· 
~ Thmrio Eleclric Co. Inc., 109 Filth St., Saddle Brook, N. J. 

Thermology, Inc., 2558 W. Middlefield, Mountain View,Calif. 
Thermotronic Devices, Inc., Forest & Hector Sis., Conshohocken, Pa. 
West Instrument Corp., 3860 N. River Rd., Schiller Park, III. 

WIRE. TINSEL 
Columbia Wire Products Co .. 4045 N. Rockwall Sl. Cblcap, III 
Consolidated Wire & Assocs. Carps., 1635 S. Clleton SI.. Cblcuo, III. 
Dearborn Wire & Cable Co. 3333 West Ohio SI.. Cbleap. 01. 
Garrett Etetrns. & Cable CIII'lI .. 24 Central Dr .. FarlDioldale, H. Y. 
Saxton Wire" Cable Div. 215 N. Route 303, Congers, N. Y. 
Standard Wire & Cable Co., 3440 Omland Av~, Los Angeles. Cal. 
Tensollte Div., W. Main St., Tanytown, N. Y. 
American Elec. Cable Co., 181 Appleton SI., Holyoke, Mass. 
Atlas Wire & Cable Co., In~, 72 N. Broadway, Yonkers. N. Y. 

WIRE CUTTERS. HAND OPERATED 

Carol Cable Co., Box 68, Pawtucket. R. I. 
Gavitt Wire & CaDle Div., Amerace Esna Corp., Brookfield, Mass. 
General Cable Corp., 733 Third Ave., New York, N. Y. 
Hudson Wire Co., 62 Water St., Ossining, N. Y. 
Magnel Wire Inc., 25 Walker St., New York, N. Y. 
Metal Ceram. Inc., 17 N. West St., Mount Vernon, N. Y. 
MiUer Electric Co., Box 231, Woonsocket. R. I. 
Montgomerj Co .. Windsor Locks, Conn. 
Pacific Electricord Co., 747 W. Redondo Beach B~d., Gardena, Calif. 

WIRE. TRANSMISSION-
SEE CABLE, TRANSMISSION LINE 

WIRE, TUNGSTEN 
AUen·Jones Electronics, 17171 S. Western Ave., Gardena, Calif. 
Associaled Engrg. & Mfg. Corp., Glen Ridge, N. J. 
Atomergic Chemetals Co., 584 Mineola Ave., Carle Place, N. Y. 
Bram Metaliurgical·Chemical Co., 245 Chelten Ave., Philadelphia, Pa. 
Cleveland Refractory Metals Div., 28850 Aurora Rd., Solon, Ohio 
G. E. Co., Uimp Melals & Comp., 21800 Tungsten Rd., Cleveland, Ohio 
Magnet Wire Inc., 25 Walker St., New York, N. Y. 
Norton Co., Metals ·O;v., 45 Industrial Pl., Newton, Mass. 
Philips Elmet Corp., lisbon Rd., lewiston, Me. 
Pyco, Inc., 604 ( Lincoln Hwy., Penndel, Pa. 
Rembar Co., Inc., 67 Main St, Dobbs Ferry, N. Y. 
Sylvania Electric Prods., Inc., Chem. & Metallurgical Div., Towanda, Pa. 
Unique Wire Weaving Co., Inc., 759 Ramsey Ave., Hillside, N. J. 
United Mineral & Chemical Corp., 129 Hudson St., New York, N. Y. 
Var·lac·Did Chemical Co., 666 S. Front St., Elizabeth, N. J. 
Westinghouse Electric Corp., 1 Westinghouse Plaza, Bloomfield, N. J. 

WIRE & CABLE TIES 
oaburn Elctrns. & Cable Corp., 2360 Hoffman St, Bronx. N. Y. • • p 2935 
GC Electronics, Dept 1D·I, 400 S. Wyman St, Rockford, III. • • • p 903 
ICO/Rally, 1015 Corporation Way, Palo Alto, Calff. . . . . . . . . . p 2953 
Panduit Corp., 11301 Ridgeland Ave., Tinley Park, III. ........ p 2963 
Saxton Wire & Cable Di'., 215 H. Route 303, Congers, N. Y. 
Waldom Electronics, Inc., 4633 West 53rd St, Chicago, III 
Zeus Industrial Products, Inc., 195 Nassau St, Princeton, H. I. 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Bergen Wire Rope Co., 1234 Gregg St., lodi, N. J. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
( C. P. Corp., 4726 Superior Ave., Cleveland, Ohio 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
Fastex Div., 195 Algonquin Rd., Des Plaines, III. 
Gudebrod Bros. Silk Co., Inc., 225 West 34th St., New York, N. Y. 
Hanscom, H. F. Co., Inc., 225 Chapman St., Providence, R. I. 
Holub Industries, Inc., 413 OeKalb Ave., Sycamore, III. 
Ideal·HeUerman Can., ltd., 331 Frankcom St., Ajax, Ont., can. 
Ideal Ind~, Inc., 4450 Becker PI., Sycamore, IU. 
KentCorp., 169 lake SI., Mundelein, UI. 
leviton Mfg. Co., Inc., 236 Greenpoint Ave., Brooklyn, N. Y. 
Richco Plastic Co., 5825 N. Tripp Ave., Chicago, III. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
Thomas & Bells Co., 36 Butler St., Elizabeth, N. J. 
Transcon Mfg. Co., 2655 Perth St., DaUas, Tex. 
Tyton Corp. of America, 46 liberty St., Metuchen, N. J. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 

WIRE CUTTERS. AUTOMATIC 
Eraser Co. Inc., Box 1342, Syracuse, H. Y. . . . • . . . p 2150 
Automalic Die Cutting Machine Co., 149 Church St, New York, N. Y. 
Caton Industries, Inc., 648 W. First Ave., Roselle, N. J. 
Eubanks Engineering Co., Box 563, 225 W. Duarte Rd .. Monrovia, Calif. 
Heller Industries Inc., 30 N. 15th St., East Orange. N. J. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Porter, H. K., Inc., 74 Foley St., Somerville, Mass. 
Techni·Tool, Inc., 1216 Arch St.,Phiiadelphia, Pa. 
Weslern Elctrn. Prods. Co., 107 los Molinos, San Clemente, calif. 
Wybar Electr01lics, Inc., Oliva Dr., Syracuse, N. Y. 

WIRE CUTTERS. HAND OPERATED 
Erikson Specialized Tool Co., Box 424, Plco·Rivera, Calff. ..... p 2831 
GC Electronics, Dapt 10·1, 400 S. Wyman SI.. Rockford, HI. 
Waldom Electronics, Inc., 4633 West 53n! St, Chleap, ilL 
Bailey Co., 5919 Massachusetts Ave., Washington, D. C. 
Blonder·Tongue labs Inc., 9 Alling St., Newark, N. J. 
Boker Mfg. Co., In·Dus·Tronic Div., 200 Burnett Ave .. Maplewood, N. J. 
Carol Cable Co., Box 68, Pawtucket, R. I. 
Channellock, Inc., S. Main St, Meadville, Pa. 
Clauss Cutlery Co., P.O. Box 667, Freemont, Ohio 
Compton, W. H., Shear Co., Box 1096 No. Sta., New Bedford, Mass. 
Crescenl Niag.ga Corp., 70 Niagara St., Buffalo, N. Y . 
DoAIl Co., 254 N. laurel Ave., Des Plaines, III. 
( T. M. Corp., 144 W. Chestnut Ave., Monrovia, Calif. 
Emporium Specialties, Inc., 2800 East 116th St., Cleveland, Ohio 
Engineering & Elctrn. Devices Inc., 1024 N. McCadden Pl.,los Angeles, Calif. 
General Hardware Mfg .• Co., Inc., 80 White St., New York, N. Y. 
Hammel Riglander & Co., Inc., 435 Hudson St., New York, N. Y. 
Holub Industries, Inc., 413 DeKalbAve., Sycamore, III. 
Hunler Tools, 9851 Alburtis Ave., Sante Fe Springs, cain. 
Ideal·Helierman Can., ltd., 331 Frankcom St., Ajax, Ont., Can. 
Ideal Inds., Inc., 4450 Becker Pl., Sycamore, III. 
James Eleelrn. Tool Co., Box 1462, Palo Alto, Calif. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Klein, Mathias, & Sons, Inc., 720D McCormick Rd., Chlcago. ilL 
Larsen Importing Co., 140 Nassau St., New York, N. Y. 
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WIRE CUTTERS. -HAND OPERATED CContldl 

Owatonna Tool Co., 395 Eisenhower Dr;, Owatonna, Minn. 
Porter, H. K:,·lnc., 74 Foley St, Somerville, Mass. 
Snap.On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
Techni·Tool, Inc., 1216 Arch St, Philadelphia, Pa. 
Thomas & Betts Co., 36 Buller st., Elizabeth, N. J. 
Utica Tool Co., Inc., Cameron Rd., Orangeburg, S. C. 
Vaco Products Co., 510 N. Dearborn St., Chicago, III. 
Vigor Tool Co., 53 West 23 St, New York. N.Y. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo, N. Y. 

WIRE CUTTINd & STRIPPING SERVICES-SEE 
SERVICES. WIRE CUTTING & STRIPPING 

WIRE FORMS-SEE FORMS. WIRE 

WIRE MARKERS' /ALL TYPES\-ALSO SEE 
STRIPS. MARKER & FANNING 

Alpha Wire DiY., Loral Corp., 711 Lidgerwood Ave., Elizabeth, N. I
Marflel, L Frank, & Sons, SchoolLL, Norristown, Pa. 
PanduH Corp., 17301 Ridgeland Ave., Tinley Park, III. ...•.... p 2963 
Ackerman-Gould Co., Inc., 10 Neil Ct., Box 188, Oceanside, N. Y. 
Acromark Co., 60 Lotust Ave., Berkeley Hgts., N. J. 
Actioncraft Prods., Inc., 2 Yennicock Ave., Port Washington, N. Y. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Defiance Machine & Tool Co., 430 Industrial Dr., Maryland Heights, Mo. 
Duramark, Inc., 2 Secatoag Ave., Port Washington, N. Y. 
E. C. P. Corp., 4n6 Superior Ave., Cleveland, Ohio 
Electrovert, Inc., 86 Hartford Ave., Mt. Vernon, N. Y. 
Excel Specialty Corp., 6335 N. Broadway, Chicago, III. 
Fostoria-f annon, Inc., 1200 N. Main St., Fostoria, Ohio 
Ideal·Helierman Can., lid., 331 Frankcom St., Ajax, Ont., Can. 
Manger Electric Co., Inc., W. Henry St., Stamford, Conn. 
National Band & Tag Co., 721 York St., Newport, Ky. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Raychem Corp., 300 Constitution Dr., Menlo Park, Calff. 
Rayclad Tubes, Inc., 300 Constitution Dr., Menlo Park, Calif. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. L 
Thomas & Betts Co., 36 Butler SI., Elizabeth, N. J. 
Tri·State Elctrns. Corp., Broadway & JefferSOn Sts., Camden, N. J. 
Tyton Corp. of America, 46 Liberty st., Metuchen, N. J. 
Westline Products, 220 S. Rose St., Los Angeles, Calif. 
lippertubing Co., 13000 S. Broadway, Los Angeles, Cain. 

WIRE-MARKING MACHINES. AUTOMATIC 
Ackerman-Gould co., Inc., 10 Neil Ct., Box 188, Oceanside, N. Y. 
Acromark Co., 60 LocustAve., Berkeley Hgts., N. J. 
Artos Engrg. Co., 15600 W. Lincoln Ave., New Berlin, Wisc. 
Brady, W. H." Co., 710 W. Glendale Ave., Milwaukee, Wisc. 
Conm: Corp., 330 Madison Ave., New York, N. Y. 
Defiance Machine & Tool Co., 430 Industrial Dr., Maryland Heights, Mo. 
Formulabs Industrial Inks, Inc., 529 W. Fourth Ave., Escondido, Calif. 
Geartronies Corp., 112 Chelmsford Rd., N. Billerica, Mass. 
Gillies, D. M., Co., Inc., 66 Central St., W. Boylston, Mass. 
Kingsley Machine Co., 850 Cahuenga Blvd., Hollywood, Calff. 
Manger Electric Co., Inc., W. ,Henry St., Stamford, Conn. 
Matthews, Jas. & Co., 6619 Penn Ave., Pittsburgh, Pa. 
Wharton Unnools, 8-10 Lake St., Moosup, Conn. 

WIRE-MARKING MACHINES. HAND 
OPERATED 

Ackerman-Gould Co., Inc., 10 Neil Ct., Box 188, Oceanside, N. Y. 
Acromark Co., 60 Locust Ave., Berkeley Hgts .. N. J. 
Brady, W. H., Co., 710 W. Glendale Ave., Milwaukee. Wisc. 
Defiance Machine & Tool Co., 430 Industrial Dr., Maryland Heights, Mo. 
Formulabs IndustriaUnks, Inc" 529 W. Fourth Ave., Escondido, Calif. 
Gillies, D. M., Co., Inc., 66 Central St, W.Boylston, Mass. 
Kingsley Machine Co., 850 Cahuenga Blvd., Hollywood, Calif. 
Matthews, Jas. & Co., 6619 Penn Ave., Pittsburgh, Pa. 

WIRE-MEASURING & CUTTING MACHINES 
Durant Digital Inst. 625 M. Cass St., Milwaukee, Wise. 
Eraser Co. Inc., Box 1342, Syracuse, N.Y. .. ......... ,'.... p 2150 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, N. Y. 
Conrac Corp., 330 Madison Ave., New York, N. Y. 
Foster & Allen, Inc., Box 466, Chatham, N. J. 
Heller Industries Inc., 30 N. 15th st., East Orange, N. J. 
Hykon Mfg. Co., 163 E. State St., Alliance, Ohio 
Industrial Winding Machinery Corp., Box 45, River Edge. N. J. 
Laser Technology, Inc., 10624 Ventura Blvd., N. Hollywood, Cal~. 

"Manger Electric Co., Inc., W. Henry St., Stamford, Conn. 
Olympic Instruments, Inc., Vashon, Wash. 
Western Elctrn. Prods. Co., 107 los Molinos, San Clemente, Calff. 
Wybar ElectrOllics, Inc., Oliva Dr., Syracuse, N. Y. 

WIRE MEASURING GAUGES 
MuttleDre Sales Corp., Dept RY399, Westbury, N. Y. p 2833 
Bendix Corp., Automation & MeaSi Div., Box 893, Dayton, Ohio 
Dice, J. W., Co., 16 Highwood Ave., Englewood, N. J. 
Electron·Machine Corp., Box M, Umatilla, Fla. 
Fostoria-fannon, Inc., 1200 N. Main St, Fostoria, Ohio 
Generallnstr., SystematicS, 13040 S. Cerise Ave., Hawthorne, Cal. ' 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Precision Systems Div., 1183 Chesapeake Ave., Columbus. Ohio 

eem/1969 

WIRE SHIELDING 
Aipba Wire Div., Lora! Corp., 111 Udgetyl00d Ave., Elizabeth; N. I. p2923 
Belden Corp., Box 501DA, ChiCago, UL '. . 
Consondated Wire It AssocL Carps;, 163S S. Clinton St, Chlea.,. III. 

. . p 2932 
Dahurn Elctrns. .. Cable,Corp., 2360 Hallinan st, Bronx. N. Y. . . p 2935 
Metex Corp., 910 New Dulllam M., Edistn, N. J. ..' p 1229, 1231. 1233 
Perfection Mica Co, 740. Thomas Dr., BensallYill., In. .:..... p 1224 
Saxton YfIl1 &'Cable Diy., 215 N. Route 303, Cangers, N. Y. 
StIfIdll'll Wire .. Cable Co., 3440 Overlaild Ave., Los Angeles, &al. 
Technical Wire Produels, Inc., 129 DermodY St, Cranford. N. J. p 1235 
Aerospace Systems, A Teledyne Co., 1007 East Ulth st., FairmOl!i, Minn. 
Aircraft & Elctrn. ~iallies,lnc., 12675 W, U.s. Hwy. 36,Plainfield,lnd. 
American Elec. Cable Co., 181 Appleton St, Holyoke, Mass. 
AHas Wire & Cable Co., Inc., 72 N. Broadway, yonkers, N.V. 
Birnbach Co. Inc., 177 Hanse Ave., Freeport, IfY. 
Calcon Mfg. Corp., 100 Oakland Ave., Washington,Pa. 
Co-Operative Industries, Inc., 100 Oakdale Rd., Chester, N. J. 
Consolidated Prods. Corp., 17360 S. Gramercy PI., Gardena, Calif. 
Copperweld Steel Co., Wire & Cable Div., Glassport, Pa. 
International Wire & Cable Co., 1300 W. Fletcher St., Chicago, III •. 
lenz Electric Mig. Co., 1751 N. Western Ave., Chicago, III. 
MonfRomerv Co., Windsor LocIIs, Conn. 
New England Electric Wire Corp., 367 Main St, lisbon, N. H. 
Poller Co., 500 W. Florence Ave., Inglewood, Cain. 
Templet Ind., Inc., 201 E. Bethpage Rd .. Plainview, N. Y. 
Thermax Wire Corp., 32·02 linden PI., Flushing, N. V. 
Westinghouse Elec. Corp., R.D. 112, Box 45, Blairsville, Pa. 
Zippertubing Co., 13000 S. Broadway, Los Angeles, Calif. 

WIRE STRIPPERS. AUTOMATIC 
American Electrical Heater Co., 6110 Cass Ave., Detroit, Mich. 
Eraser Co. Inc., Box 1342, Syracule, N. Y. ................ p 2150 
Addison Electric Co., Inc., 1101 Bristol Rd., Mountainside, N. J. 
Artos Engrg. Co., 15600 W. Lincoln Ave., New Berlin, Wisc. 
Carpenter Mig. Co., Inc., Fairgrounds Dr" Manlius, N. Y. 
English Elec. Co., Ltd., English Elec. House Strand, London, W.C. 2, Eng. 
Eubanks Engineering Co., Box 563, 225 W. Duarte Rd., Monrovia, Calff. 
Ewald Instruments Corp., Rte. 7·R, Kent, Conn. 
High SIleed Hammer Co .. Inc .. 313 Norton St., Rochester, N. Y. 
Hughes Aircraft, Aerospace Gp., Centinela Ave .. & Teale st., Culver City, Cal. 
Ideal-Hellerman Can., ltd., 331 Frankcom St., Ajax, Onl., Can .. 
Industrial Winding Machinery Corp., Box 45, Rive/Edge, N. 1 
Janel, Inc., 226 Main Ave., stirling, N. J. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Manger Electric Co.,jnc., W. Henry St., stamford, Conn. 
Taylor·Winfield Corp., 1052 Mahoning Ave., N. W., Warren, Ohio 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Technical Devices Co., 11242 Playa Ct .. Culver City, Calif. 
Thomas Instr. Co., Rte. I, Phoenix, N. Y. 
Western Elctrn. Prods. Co., 107 los Molinos, San Clemente, Calif. 
Wybar Electronics, Inc., Oliva Dr., Syracuse, N. Y. 

WIRE STRIPPERS. HAND OPERATED 
,American Electrical Heater Co., 6110 Cass Ave., Detroi~ Mich. 
Eraser Ca. Inc .. Box 1342, Syracuse, N. Y. ' 
GC Electronics, Dept 1D·I, 400 S. Wyman St, Rockford, III. 
Telrac Instr. Ct., 18531·E Ventura Blvd., Tarzana, Calif. ....... p 2834 
Waldom Electronics, Inc., 4633 West 53n1 st, CblealO. m. 
Blonder·Tongue Labs Inc., 9 Ailing St.,Newark, N. 1 
Carol Cable Co" Box 68, Pawtucket, R. I. 
Carpenter Mfg. Co., Inc., Fairgrounds Dr., Manlius, N. Y. 
Channellock, Inc., S. Main st, Meadville, Pa. 
Clauss Cutlery Co., P.O. Box 667, Freemont, Ohio 
Contact lilC., P.O. Box 6, Hudson, N. H. 
Engineering & Elctrn. Devices Inc.,1024 N. McCadden PI.,los Angeles, Calff. 
English Electric Valve Co., ltd., Chelmsford, Essex, Eng. 
Ewald Instruments Corp., Rte. 7·R, Kent, Conn. 
Gardner·Denver Company, Gardner Expwy., Quincy, III. 
General Hardware Mfg. Co., Inc., 80 White St, New York, N. Y. 
Hammel Riglander & Co., Inc., 435 Hudson St., New York, N. Y. 
Helenor Metals Corp., 60 Marbledale Rd., Tuckahoe, N:Y. 
Holub Industries, Inc., 413 DeKalb Ave., Sycamore, III. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Ideal-Hellerman Can., ltd., 331 ~rankcom st., Ajax, Ont., Can: 
Ideal Inds., Inc., 4450 Becker Pl., Sycamore, IIi. 
James Electrn. Tool Co., Box 1482, Palo Alto, Calif. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kinetics Corp. of California, 410 S. Cedros Ave., Solana Beach, Calif. 
Kiein, Mathias, & Sons, Inc., 7200 McCormick Rd., Chicago. III. 
Labgear, ltd., Cromwell Rd., Cambridge, Eng. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 
Miller, It Tool & Mfg. Co., Inc., 857 Elm St., W. SIlringfield, Mass. 
Owatonna Tool Co., 395 Eisenhower Dr., Owatonna, Minn. 
Phil more Mig. Co., Inc., 130·01 Jamaica Ave., Richmond Hill, N. Y. 
Proto Tool Co., 2209 Sante Fe Ave., Los Angeles, Calif. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Thomas & Betts Co., 36 Butler st., Elizabeth, N. J. 
Triple-A Specialty Co., 5750 West 51st st., Chicago, III. 
Vaeo Products Co., 510 N. Dearborn St" Chicago, III. 
Western Elctrn. Prods. Co., 107 los Molinos, San Clemente, Calif. 
Whitaker Cable Corp., 1301 Burlington St., N. Kansas City, Mo. 
Wybar Electro~ies, Inc .. Oliva Dr., Syracuse, N; Y. 

WIRE .STRIPPERS. THERMAL 
AIIIerlean Electrkal Heater Co., 6110 Cass Ave, Detroit, Mich. 
Pioneer Magnetics lac., 1745 Berkeley St, Santa Monica, CalK. 
Meola .Prods. Ply. Ltd.,22 Firth SI., Doncaster 3108, Victoria, Australia 
Advanced Packaging Div., 139 Maryland st., EI Segundo, Calff. 
Contact Inc., P.O .. Box 6, .Hudson, N. H. 
Hunter Tools, 9851 Alburtis Ave., Sante Fe Springs, Calif. 
Ideal·Helierman Can., Ltd., 33IFrankeom St.,' Ajax, Ont.. Can. 
Ideal Inds .. Inc., 4450 Becker PI .. Sycamore; '111 .. 
Janel, Inc., 226 Main Ave., Stirling; N. J. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Calif. 

technHool, Inc., 1216 Arcb St., Philadelphia, Pa. . 
Unitek Corp., Weldmatic Div., 1820S. Myrtle Ave;, Monrovia, Calif. 

WIRE STRIPPING· CHEMICALS-SEE 
" CHEMICALS.W1RE STRIPPING 

WIRE TWISTERS. AUTOMATIC .' 
Eraser Co. Inc., Box 1342, SyraClISII, N. Y ... ; ..... . .. .. .. .. p 2150 
American Elec. Cable Co" 181 Appleton st" Holyoke, Mass. 
Carpenter Mig. Co., Inc., Fairgrounds Dr., Man,lilis. N. Y. 
Hanscom, H. F. Co., Inc., 22.5 Chapman St., Providence, R .. I. 
Ideal Inds., Inc., 4450 Becker Pl., Sycamore, III. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Jonard Industries Corp., 3047 Tibbett Ave" Bronx, N. Y. 
MacDonald & Co., 213 South Brand Blvd., Glendale, Oalif. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Wybar Electronics, Inc., Oliva Dr" Syracuse. N. Y. 

WIRE TWISTERS. HAND QPERATED 
Eraser Co. Inc .. Box 1342, Syracuse, N. Y. 
American Elec. Cable Co., 181 Appleton St, Holyoke, Mass. 
Carpenter Mfg. Co" Inc., Fairgrounds Dr., Manlius, 11. Y. 
Emporium Specialties, Inc., 2800 East 116th St, Cleveland, Ohio 
Janel, Inc" 226 Main Ave., Stirling, N. J. 
Jonanllndustries Corp., 3047 Tibbett Ave., Broux, N. Y. 
Klein, Mathias, & Sons, Inc., 7200 McCormick Rd., Chicago, III. 
Permaluster, Inc., 1844 N. KeyStone St., Burbank, Calif. ' 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Wybar Electronics, Inc., Oliva Dr., Syracuse. N. Y. 

WIRE WRAPPING SERVICES-
SEE SERVICES. WIRE' WRAPPING 

WIRE WRAPPING TOOLS & ACCESSORIES-
ALSO SEE MACH.INES. WIRE' WRAPPING 

Kokusai Elee. Co., Ltd., 9 Nishikubo-Sakuragwa'C~o, MinatD-ku, Tokyo, Japan 
PanduR Corp., 17301 Ridgeland Ave., Tinley Parfl, III, ........ p 2963 
R.s~ MUten Ca., 511 Second St Pike, Southampto,n, Pa. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge, Mass. 
Gardner·Denver Company, Gardner Expwy., Quincy, III. 
Ideal·Helierman Can., ltd., 331 Frankcom st., Ajax, Ont., Can. 
Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Ostby & Barton Co., Box 6267, Providence, R. I. 
Philmore Mfg. Co., Inc., 13(}()1 Jamaica Ave .. Richmond Hill, N. Y. 
Sjoberg, C., & Son, Inc., 415 Station St., Cranston, R. I. 
standard Pneumatic Motor Co., Box 745, Whittier, Calif. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Torrington Co., Box 1008, Torrington, Conn. 
Utica Tool Co., Inc., Cameron Rd., Orangeburg, S. C. 
Zippertubing Co., 13000 S. Broadway, los Angel~s, Calif. 

WIRING PANELS & BOARDS. COMPUTER-' 
SEE BOARDS. PROGRAMMING 

WORK POSITIONERS. CIRCUIT BOARD & 
CHASSIS-SEE HOLDERS & JIGS . 

WORK STATIONS. CLEAN. DUST FREE 
Agnew-Higgins, Inc., Box 857, Garden Grove, Calif. 
American Air Filter Co., Inc., 215 Central Ave., Louisville, Ky. 
Amsco Industrial Co., 2820 West 23 St., Erie, Pa. 
Baker Co., Inc., 106 Granije St., Biddeford, Me. 
Clean Rooms Construction Co., Inc., Box 275, Westminster, Calif. 
Controlled Environment Equip Corp.,160 Pleasant St., Brockton, Mass. 
Edcraft Inds., Inc., 620 Commerce Rd., Linden, N. J. 
Farr Co., 2301 E. Rosecrans, EI Segundo, Calif. 
Flotron Industries, Inc., 1201 E. Grand Ave., EI Segundo, Calif. 
General Acoustics Corp., 12248 Santa Monica Blvd., Los Angeles, Calif. 
Interlab, Inc., 109 Wheeler Ave., Pleasantville, N. Y. 
Janel, Inc., 226 Main Ave., Stirling, N. J. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh, Pa. . ' 
Kulicke & Soffa Inds., Inc., 135 Commerce Dr., Fort Washington, Pa. 
laminated Sheet Products Corp., 449 Neponset St., Norwood. Mass. 
Pressteel Co., 9705 E. Garvey Ave., EI Monte, Cain. 
Ramney Inds. Corp., Box 585, Farmingdale; N, J. 
Ray Products, Inc., 703 S. Palm Ave., Alhambra, Calff. 
Sara Scientific Co., Box 321, San Francisco, Calif. 
Sturdillte, Plainwell, Mich. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Torit Corp., 1133 Rankin st., St. Paul, Minn. 
Westinghouse Elec. Corp., Environmental SyStems Dept., 

4300 36th St., S.l, Grand Rapids, Mich. 
licon Corp., 63 E. Sandford Blvd" Mount Vernon, N. Y. 

WRENCHES 
DialiRhl COlli .. 80 Stewart Ave .. BrooklVII. N. Y. 
Elikson Specialized TOIl Ca., BOI 424,PicD-Rivera, CalH. ..... p 2831 
Allen Mfg. Co., Drawer 570, Hartford, Conn. 
Armstrong Bros. Tool Co., 5200 W. Armstrong Ave., Chicago, III. 
Boker Mfg. Co., In-Dus·Tronic Div., 200 Burnell Ave., Maplewood, N. J. 

, Channeliock, In~, S. Main St., Meadville, Pa. 
Crescent Niagaga Corp., 70 Niagara St., Buffalo, N. Y. 
Desco Mfg. Co., 1530 Flower St, Glendale, Calif. 
E. T. M. Corp., 144 W. Chestnut Ave., Monrovia, Calif. 
Emporium Specialties, Inc .. 2800 East 116th St.. Cleveland, Ohio 
Endevco, 801 S. Arroyo 'Pkwy., Pasadena, Calif.. ' 
General Hardware Mfg. Co., Inc., 80 White St.,. New York, N; Y. 
Glenair, Inc., 1211 Air Way; Glendale, Calff.· 
~i·Shear Corp., 2600 Skypark Dr., Torrance, Calif .. 
Hunter Tools, 9851 Alburtis Ave" Sante Fe Springs,Caln. 
Janel, Inc., 226 Main Ave" Stirling, N. J. 



Jonard Industries Corp., 3047 Tibbett Ave., Bronx, N. Y. 
Kawecki Berylco Inds., Inc., Box 1462, Reading, Pa. 
Klein, Mathias, & Sons, Inc., 7200 McCormick Rd., Chicago. III. 
Moody Machine ProdS. Co., Inc., Box 2248, Providence, R. I. 
Owatonna Tool Co., 395 Eisenhower Dr., Owatonna, Minn. 
Proto Tool Co., 1209 Sante Fe Ave., Los Angeles, Calif. 
Signal Indicator Corp., 42 Stewart Ave., Brooklyn, N. Y. 
Snap·On Tools Corp., 8120 28th Ave., Kenosha, Wisc. 
Techni·Tool, Inc., 1216 Arch St., Philadelphia, Pa. 
Upson Tools, In~, Box 4750, Rochester, N. Y. 
Utica Tool Co., Inc., Cameron Rd., Orangeburg, S. C. 
Vaco Products Co., 510 N. Dearborn St., Chicago, III. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo, N. Y. 
Xcelite Inc., Thorne & Bank Sts., Orchard Park, N. Y. 

X·RAY INSPECTION EQUIPMENT 
Tarr lJborato~lS, Inc., 2228 Cotalr Ave., Las Anlelas, CaIH. 
Automation Inds., Inc., 1901 Bldg., Century City, Los Angeles, Calif. 
Automation Inds., Inc., Shelter Rock Rd., Danbury, Conn. 
Automation Industries, Inc., Box 950, Boulder, Colo. 
Balteau Elec. Corp., 11).14 Meadow St, Stamford, ·Conn. 
Bendix Corp., Aerospace Sys. Div., 3300 P~mouth Rd, Ann Arbor, M~h. 
Continental X·Ray Corp., 1536 Clybourn Ave., Chicago, III. 
E. I. Dupont De Nemours & Co., Inc., 1007 Market St., Wilmington, Del. 
Eastman Kodak Co., 343 State St, Rochester, N. Y. 
Ercona Corp., 2121 Bellmore Ave., Bellmore, N. Y. 
Fleetwood Labs Inc., 35 Rockwood PI., New Rochelle, N. Y. 
General Electric Co., Analytical Measurement Business Sec., 25 Federal St .. 

W. Llnn, Mass. 
High Voltage Engrg. Corp., S. Bedford St., Burlington, Mass. 
Hoffman, P. R. Co, 307 Cherry St., Carlisle, Pa. 
Industrial Gauging & Control, 296 Westport Ave., Norwalk, Conn. 
lsomet Corp., 433 Commercial Ave., Palisades Park, N. J. 
Merix Chemical Co., 2234 East 75th St., Chicago, III. 

Neumade Products Corp., 720 White Plains Rd., Scarsdale, N: Y. 
New York Testing Labs, Inc., 81 Urban Ave., Westbury, N. Y. 
Nuclear Research Corp, Street Rd. & 2nd St. Pike, Southampton, Pa. 
Philips Electronic Instr .. 750 S. Fulton Ave., Mt Vernon, N. Y. 
Press.Qn Products, 39 Factory Rd., Addison, III. 
Testing Equip. & Supplies Corp., 6 Huron Dr., NatiCk, Mass. 
Universal X·Ray Prods., Inc., 1140 N. Western Ave., Chicago, III. 
Varian Assocs., 611 Hansen Way, Palo Alto, Calif. 
Weston Instrs. Div., Weston Instr. Inc., 614 Frelinghuysen Ave., 

Newark, N. J. 

X·RA Y INTENSITY METERS-SEE METERS. 
X·RA y. INTENSITY 

X·Y AXIS TABLES-SEE SIMULATORS. 
MOTION 

XENON LAMP POWER SUPPLIES-SEE 
POWER SUPPLIES. ARC LAMP 

YIG CRYSTALS-SEE CRYSTALS. YIG 

YOKES. DEFLECTION. CATHODE.RAY TUBE 
Amperex Elctrn. Corp., Component DiY., 35 Hoffman Ave., Hauppaule, N. Y. 
Molal Prods. CI., 5224 Katrina Ave., Downers Grove, III. 
Syntronlc fnsfruments, Inc., 100 fndustrlal Rd., Addison, III. ... p 1207 
Advance Ross Bectronics Corp., 135 S. La Salle St., Chicago, III. 
American Electronic Controls, 74 Tracey Rd., Huntingdon Valiey, Pa. 
Automatic Coil Mfg. Ltd., 50 Wingold Ave., Toronto, Ont., Canada 
Celco, 70 Constantine Dr., Mahwah, N. 1. 
Denson Electronics Corp., P.O. Box 122, Rockville, Conn. 
Ferranti Ele~, Inc., E. Belhpage Rd., Plainview, N. Y. 
General Instrument of Canada Ltd., 151 Weber St, S. Waterloo, Ont., Can. 
G'neral fnstrument Corp., F. W. Sickles Div., 165 Front St, Chicopee, Mass. 

LAST PAGE OF THIS SECTION 

NEXT PAGE IS 352 

YOKES. ROTATING COIL 

Rola Div., 21010 Miles Pkwy., Cleveland, Ohio 
Triad Distributor Div., 305 N. Briant St., Huntington, Ind. 
Utrad Corp., 305 N. Briant St., Huntington, Ind. 

YOKES. DEFLECTION. OSCILLOSCOPE 
$jDtronlc Insfruments, In~, 100 Industrial Rd., Addison, III. ... p 1207 
Celco, 70 Constantine Dr., Mahwah, N. J. 
ITT Instruments, ITT Aerospace/Optical Div., 15191 Bledsoe St., 
Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

YOKES. DEFLECTION. RADAR PPI 
$jDtronlc Insfruments, Inc., 100 Industrial Rd., addison, III. ... p 1207 
Celco. 70 Constantine Dr., Mahwah, N. J. 

Y. T. & T. Corp., Box 306, Roslyn Hgts., N. Y. 

YOKES. DEFLECTION. TV CAMERA 
Cleveland Elctrns., Inc., 2000 Hllhland Rd., Twinsburt Ohio p 726, 727 
$yJItronic Instruments, Inc., 100 Industrial Rd., Addison, IlL .. p 1207 

YOKES. ROTATING COIL 
$jDtronlc Insfruments, Inc., 100 Industrial Rd., Addison, iii.. p 1207 
Atlas Coil Inc., 63 Main St., Ansonia, Conn. 
Celco. 70 Constantine Dr .. Mahwah. N. J. 
Tele Coil Co., Inc., 2733 Saunders St., Camden, N. J. 

ZENER DIODES-SEE DIOI)JS. ZENER 

ZIPPER TUBING-SEE TUBING. ZIPPER 

ZONE BOXES. THERMOCOUPLE-SEE 
THERMOCOUPLES. ELEMENTS & 
ACCESSORIES 
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1788 PAGES 
RAPID REFERENCE TO 
OFF-THE-SHELF PRODUCTS 
AVAILABLE FROM DISTRIBUTORS 

I 

? 

190,000 
Items 

35 Product 
Sections 

Descriptions 
Specifications 

Prices 

13,000 
Illustrations 

260 
Manufacturers 

12 WAYS 
the new 1969 MASTER helps engineers and purchasing agents 

J Saves design time - the product you are looking for is 
• illustrated and completely described. 

. Saves "shopping" time - all similar products are cata-
2 loged in a particular product section; it's simple to make 

• a rapid decision. 

Short-cu~s delivery time - products shown in The 
3 MASTER are available from local distributors - just a 

• phone call away. 

Speeds inter-company communications - wide distribu-

4 tion of The MASTER at your company means other 
• engineers, purchasing agents and buyers have a copy

thus you halfe a· common frame of reference.· 

Saves buying time - descriptions, specifications so 
5 complete, you can purchase directly from information in 

• The MASTER. 

Cuts production cost - big illustrations, detailed specs, 

Aids in selecting right product - comparison of specs, 
1 features, prices of several makes of similar-type products 

• is simplified. . ' 

Keeps production lines moving - you can get that much 
8 needed product that's holding up production from your 

• local distributor's stock. . 

Saves prototype and development time - helps you 
9 locate a standard product available for off-the-shelf de

• livery from a local distributor. 

10 . Locates many items not contained in smaller catalogs 
• because it is the world's biggest electronic catalog 

of standard items. 

JJ Makes it easy for you to find the product you want 
• immediately - 35 product sections and complete index 

make it also the easiest to use. 
6 wide variety help you locate standard items that meet 

• your requirements. Eliminates ,need to order a custom J2 Saves time in writing specifications..,... information is so 
item. . • complete, so detailed. 

Write- call - rush to your local electronic distributor . 

. @ UNITED TECHNICAL PUBLICATIONS. 645 Stewart Avenue, Garden City, N. Y. 11530 • (516) 248-9700 \ 
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Contact Your local Distributor For The 1969 Radio -Electronic MASTER 
ALABAMA 

Andalusia-Wholesale Electr., 817 River Falls 
Anniston-Southeastern Radio, 15 W. 15th St. 
Birmlngham-

James W. Clary, 1713 Second Ave., So. 
Gadsden-Southeastern Radio,' P.O. Box 936 
Huntsville- . 

Mock Electr., 2310 Memorial Pkwy., Southwest 
Radio Elec. Service Co. 01 Baltimore, ·Inc., 
803A N .. Memorial Parkway 

Mobile- . 
Electronic Supply Co., 561 Holcomb Ave. 
Nelson Radio & Supply, 1541 S. Beltllne Hwy. 

Montgomery-Southeastern Radio, Box 1464 
Selma-Southeastern Radio, Box 923 
Sheffield-

Mock Radio & Elecr., 107 N. Montgomery Ave. 

ALASKA 
Anchorage-Yukon Radio Supply, P.O. Box 406 
Fairbanks-Yukon Radio Supply; 1112 Cushman 

ARIZONA 
Phoenix-

Kierulff Elecr., 2633 E.Buckeye Rd. 
Kimball Electronics, Inc., 3612 No' 16th st. 
Sterling Electronics, 1930 N. 22nd Ave. 

Tucson-Inland Electronics, 715 E. Broadway 
Yuma-Yuma Elecr. Supply, 149 Main st. 

ARKANSAS 
Blytheville-Bluff City Distr., 113 S. Division 
EI Dorado-

Industrial Electr. Supply, 413 W .. Main St. 
lavender Electr., Inc., 522 W. Main St. 

Fort Smith- . 
Carlton-Bates Co., 302 N. 6th SI. 
Wise Radio & TV, 1001 Towson Ave., Box 265 '. 

~y~~:b:!~~IUff City Distr., 324 W.Huntington 

Carlton & Bates Co., 1210 E. 6th 51. 
lavender Electr., Inc., 1122 Center 
Southern Electr., Co., 1419 Main St. 

Pine Bluff-Carlton Bates Co., 206 E. Harding 
Springdale-Springdale Radio & TV Supply, 

710 N. Thompson 
Texarkana-lavender Electr., 520 E. 4th St. 

CALIFORNIA 
Arcadia-Allied Electr. Corp., 128 E. Wheeler 
Calexico-Milo ofCalilornia, Inc., 116 Second 
Chico-Dunlap Electronics, 824 Cherry St. 
Concord-Dunlap ElectroniCS, 822 Challenge Dr. 
Fresno-

Jack C. Arbuckle Electr., 2349 Kern SI. 
Calectron, 2930 Butler Ave. 
Dunlap Electr., 1750 E. McKinley Ave. 
Inland Electr. Suppliers, 457-59 N. Fresno 

Hayward-Styles & Engle. man, 25354 Cypress 5t. 
Hollywood- '. 

Hollywood Radio & .Electr" 5250· Hollywood 
Yale Radio Elec. Co., 6616 Sunset Blvd. 

Huntington Park-Martin Disl., 2509 E. Florence 
long Beach-Dean's Electr., 2310 long Beach 
Los Altos-Allied Electr., 960 N. San Antonio 
los Angeles-

Figarts Radio, 6320 Commodore S.loa\ Dr. 
Kierulff Electronics, 2585 Commerce Way 
Radio Products Sales, 1501 South Hill St. 

Marysville-Dunlap ElectroniCS, 1012 Sixth St. 
Menlo Park-Hollywood RadiO, 1135 O'Brien Dr. 
Merced-Dunlap Electronics, 234 W. 17th SI. 
MOdesto-Dunlap Electronics, 419.10th St. 
Mountain View-Elmar Electr., 2288 Charleston 
National City- . 

Mi.lo of California, Inc., 910 National Ave. 
Oakland-ElmarE.lectronics, 140 11th St. 
Oxnard-Milo of Calif., Inc., 921 So. Oxnard Blvd. 
Palo Alto-

Kierulff Electr., 3969 E. Bayshore 
Zack Electronics, 654 High SI. 

pasadena-
Milo of California, Inc., 1759E. Colorado Blvd. 

Redding-Dunlap Electr., 3060 Bechelli Lane 
Riverside-Electronic Supply, 2486 Third St 
Sacramento-

Calectron, 330 Commerce Circle 
Dunlap Electronics, 1800 18th 51. 
Sacramento Electr., 1219 S. St., Box 1295 

San Diego-
Kierulff Elecronics,8137 Engineer Rd. 
Milo of Calil., Inc., 2060 India 51., P.O. Box 2710 
Milo of California, Inc., 3686 EI Cajon Blvd .. 
Shanks & Wright, 2045 Kettner Blvd. 

sa~~~i~c1s~e' BoX 1728, 1415 India St. 

Calectron, 33 Gough St., 
Zach Electronics, 1444 Ma rket SI. 
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CALIFORNIA (conl'd.) 
San Jose-

Dunlap Electronics, 244 Race 51. 
Quemont Industrial Electronics, 

P.O. Box 6000, 1000 S. Bascom 
Weatherbie Indust. Electr., 1280 N. 4th 

Stockton-Dunlap Electronics, 27 S. Grant St. 
West Los Angeles-

California Electr. Supply, 1911 Armacost Ave. 

CANADA 
Calgary, Alberta-

Cam Gard Supply ltd., 640 42nd Ave., S.E. 
Smalley's RadIO, ltd., 1105 7th Ave., S.W., 

P.O. Box 220 
Kamloops 

Cam Gard Supply Ltd., 605 Victoria SI. 
Edmonton-Cam Gard Sup. Ltd., 10505 111 St. 

Canadian Elect., ltd., 10633 109th 
Ottawa, Ont.-Cesco Electr., ltd" 1300 Carling 
Quebec, P.Q.-Crobel, Ltd., 225 Kue lee 

(C.P. 310 St.·Sauveur) 
Red Deer-Cam Gard Supply ltd., 4910 52nd 
Regina-Cam Gard Supply ltd., 1303 Scarth St. 
Saskatoon-Cam Gard Supply ltd., 1~01 Ontario 
Toronto, Ont.-

Electro·Sonic Industrial Sales, 543 Yonge St. 
Trois-Rivieres, P.Q.-

Matteau Radio Electr. Ltee, 2045 Rue Royale 
Vancouver-

Cam Gard Supply ltd., 2055 Boundary Rd. 
l. A. Varah, ltd., 1250 West Sixth Ave·. 
Cam Gard Supply ltd., 397 William Ave. 

COLORADO 
Denver-

Allied Electronics Corp., 5475 leetsdale Dr. 
Fistell's, 1001 Bannock SI. 
Kierulff Electronics, 1200 Stout St. 
Newa rk·Denver, 2170 S. Grape 

CONNECTICUT 
Brigeport-

Westconn Electr., Inc., 195 Colorado Ave. 
East Hartford-

Radio & Appliance Distr., 95 leggett St. 
Norwalk-Arrow ElectroniCS, Inc., 18 Isaac St. 
Stamford-Westconn Electr., 181 Stillwater Ave. 
Waterbury-Sand Radio Supply, 439 W. Main St. 

DIST. OF COL. 
Washington-

Allied Electr., 600 Kennedy St., N.W. ' 
Capitol Radio Wholesalers, 2120 14th., N.W. 

Wilmington-
DELAWAR~ 

First State Electronics, Inc., 13th & locust Sts. 
Radio Electric Service Co. of Delaware 

Third & Tatnall Sts. 

FLORIDA 
Ft. Lauderdale-Mountain Elec., 1226 N.E.4th Ave. 
Gainsville-Mountain Elec., 500 E. University 
Jacksonville-Southeast Electrs., 1125 Rosselle 
Miami-

Electronic Whlsers., Inc., 9390 N.W. 27th Ave. 
Mountain ElectroniCS, 3730 N.W. 36th SI. 

Orland_Electronic Wholesa lers, Inc. 
Orlando Div., 345 Graham Ave. 

Hammond Electronics, Inc., 911 W. Central Blvd. 
Tampa-Allied Electronics Corp. 

4605 John F. Kennedy Blvd. 
leader Elec. Distributors, Inc. 

3411 S. Dale Mabry Highway 
Thurow Electronics, Inc., 121 S. Water St. 

P.O. Box 1529 
W. Palm Beach-

Mountain ElectroniCS, 1000 N. Dixie Highway 

Albany
GEORGIA 

Southeastern Radio Parts Co., 206 S. Monroe 
Athens-Southeastern Radio Parts Co., 393 Finley 
Atlanta-Ack Radio Sup. Co., 554 Deering Rd. NW 

Jackson Electronic Supply Co., Inc. 
1135 Chattahoochee Ave., N.W. 

Southeastern Radio Parts Co. 
430 W. Peachtree St., N.W. 

World Electronics, Inc., 293 Peachtree SI., N.E. 
Gainesville-

Southeastern Radio Parts Co., 412 Oak St. 
HapeVille-Southeastern Radio Parts Co. 

565 N. Centra I Ave. 
La Grange-, 

Southeastern Radio Parts Co., 206 Ridley Ave. 

GEORGIA (conl'd.) 
Macon-

Southeastern Radio Parts Co., 866 2nd St. 
Rome-

Southeastern Radio Pa/ts Co., 248 North 5th Ave. 
Savannah-

Southeastern Radio Parts Co., 545 E. York St. 

HAWAII 
Honolulu-Honolu lu Electrs., 819 Keeaumoku st. 

Industrial Electronics, Inc., 646 Queen SI. 
Precision Radio, ltd., 1160 S. King St. 
Radio Wholesale & Supply Co., 

610 Ward Ave. - P.O. Box 3768 

IDAHO 
Boise-S. R. Ross, 418 N. Orchard 

ILLINOIS 
Aurora-Stolz·Wicks, Inc., 105 S.la Salle 
Benton-lampley Electronics Inc., 452 E. Church 
Champaign-

Spracklen's Electronic Parts Co., 905 S. Neil St. 
Chicago-

Allied Electronics Corp., 100 N. Western Ave. 
Danville-Bud Electronic Supply Co. 

22 N. Jackson St. - P.O. Box 734 
Decatur-

Klaus Radio & Elec. Co., 370 E. Cerro Gordo 
York Radio & Television Corp., 590 N. Broadway 

Elgin-Stolz·Wicks, Inc., 425 Dundee SI. 
Jacksonville-

Baptist Electronic Sup. Co., 419 S. Mawaistence 
Joliet-Stolz-Wicks, Inc., 304 Ruby SI. 
laSalle-Klaus RadIO & Electric Co., 1055 First St. 
Peoria-

Klaus Radio & Elect. Co., Pioneer Industrial Pk. 
Warren Radio Co., 308 S. Oak SI. 

Quincy-
Klaus Radio & Electric Co., 1101 S. Broadway 

INDIANA 
Anderson-

Electronic Supply of Anderson, 23rd & Columbus 
Seybert's Radio Supply, Inc., 

1331 Main SI. - P.O. Box 2397 
Elkhart-Warren Radio Co., 742 S. Main St. 
Evansville-

Ohio Valley Sound, Inc., 20 E. Sycamore St. 
Ft. Wayne-

Ft. Wayne Electronics, 3606 E. Maumee Ave. 
Warren Radio Co., 1716 S. Harrison SI. 

Indianapolis-
Graham Electronics Sup, Inc., 122 S.Senate Ave. 
Graham Electronics Sup., Inc., 6101 N. Keystone 
Radio Distributing Co., 814 N. Senate Ave. 
Warren Radio Co., 732 N. Capitol Ave. 
lafayette Radio Electronics, 408 North St. 

Michigan CitY-Tri-State Electrical Supply Inc. 
210·216 E. Michigan Blvd. 

Muncie-Muncie Electronics, 222 N. Madison 
Vincennes-

Ohio Valley Sound, Inc., 9th & Main Sts. 

IOWA 
Burlington-Union Supply CO'f 231 South 3rd St. 
Cedar Rapids-Deeco, Inc., 6 8 lst St., N.W. 

Iowa Radio Supply Co., 719 Centerpaint Rd. 
Davenport-

Klaus Radio & Electric Co., 311 E. Second SI. 
T. C. R. Distributors, Inc., 1205 E. River Dr. 

Des Moines-Radio Trade Sup. Co., 1220 High st. 
Fort Dodge-

Radio Trade Supply Co., 18 South 3 St. 
Marshalltown-

Radio Trade Supply Co., 107 S. 3rd Ave. 
Mason City-

Radio Trade Supply Co., 620 S. Federal 
WaterlOO-Radio Trade Supply Co., 621 E. 4th St. 

Coffeyville'-
KANSAS 

Norman Electronic Supply Co., 121 W. 7th St. 
Creat Bend-

Radio Supply Co., Inc., 1910 10th 
Hutchinson-

Acme Radio Supply, Inc., 313 N. Main 
Manhattan-

Acme Radio Sup., Inc., So. Highway 177 
Salina-

Radio Supply Co., Inc., 1809 S. Broadway 
Topeka-Acme RadIO Supply, Inc., 135 Kansas 

Interstate Electronic Sup. Corp., 2500 S. Kansas 
Wichita-Interstate Electronic Sup. Corp., 230 Ida 

Radio Supply Co., 115 laura Ave. 
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KENTUCKY 

Corbln-Chemcity Electronics, 201 lynn Ave. 
Lexington-lexington Electronics,824 E. Third st. 

Radio Electr. Equip. Co., Inc., 480 Skain Ave. 
LoulsYiUe-P. I. Burks Co., 659 S. Ninth St. 

Peerless Electronic Equipment Co .. Inc. 
1815 S. Seventh St. 

Owensbor_ 
Ohio Valley Sound, Inc., 600 W. Third St. 

Paducah-Warren Radio Co., 455 S. 31 st. 

LOUISIANA 
Alexandria-Ra Iph's, 601 N. 3rd st. 
Baton Rouge-Ralph's, 1732 Plank Rd. 

Southern Radio Sup. Co., Inc., 2610 Scenic Hwy. 
Sterling Electronics, 5201 Government st. 

Beaumont-Ralph's 1270 Broadway 
Gretna-EPCOR, 723 Franklin st. 
Houma-Sterling Electronics, 252 Magnolia St. 
Lafayette-,.Ra Iph's 3004 Cameron St. 

Sterling Electronics, 1416 College Rd. 
Lake Charles-Ralph's, 911 Fourth Ave. 
Morgan City-Ralph's, 715 Brashear St. 
New Iberia-Ralph's, 1903 E. Main St. 
New Orleans-EPCOR, 3622 Toulouse St. 

Southern Radio Sup. Co., Inc., 1909 Tulane Ave. 
Sterling Electronics, 537 S. Claiborne 
Radio Parts, Inc., 1112 Magazine St. 

Shreveport-Interstate Electric Co. 
, 1419 Culpepper St., Box 1094 
Industrial Electr. Sup. Co., 2422, Southern Ave. 
Koe,lemay Sales Company, 2530 linwood 

MAINE 
~uburn-Radio Supply Co., Inc., 26 Cross St. 
Bangor-Radio Supply Co., Inc., 83 Farm Road 

MARYLAND 
Baltlmore-

Radio Electric Service CO.,of Baltimore, Inc. 
5 N. Howard St. 

Betbesda-
Empire Electronic Supply Co., 4907 Rugby Ave. 

Cumberland- ' 
Allegheny Electronics, Inc., 1100 E. Oldtown Rd. 

Hagerstown-
Allegheny Electronics, Inc'L 1301 Potomac Ave. 
Stoddard Supply Co., Inc., ~54 S. Cannon Ave. 

HyattsYIlle-
MiI~ray/Washington,5133 lawrence Pla.ce 

RockYllle-
Pioneer·Standard Washington, 1037 Taft St. 

Salisbury-
Lafayette Radio Electronics, 819 Priscilla St. 

Towson-
Radio Electric Service Co., 305 W. Chesapeake 

MASSACHUSETTS 
Boston-

Sager Electrical Supply Co., 172·184 High St. 
Burlington-

Milgray/New fngland, 79 Terrace Hall Ave. 
Cambridge-

R&D Electronics Supply Co., Inc., 71 Pearl St. 
Dedham-Gerber ElectroOlcs ' 

852 Providence Highway, U.S. Route 1 
Fitchburg-

Radio Maintenance Sup. CO'l Inc., 1334 Water St. 
Lawrence-Alco Electronics' ~ Wolcott Ave. 
Lynn-Land Electronic Sup. Co., Inc., 45 Sutton St. 
North Wilbraham-Industrial Components Corp. 

2551 Boston Rd., P.O. Box 68 
Springtie Id-' , 

Del Padre Supply 999 Worthington St. 
Soundco Electr. Supply Co., Inc., 147 Dwight St. 

Worcester-Radio Maintenance Supply Co., Inc. 
80 Thomas St. 

MICHIGAN 
Battle Creek-Warren Radio Co., 93 W. Bidwell 
Detroit-

Allied Electronics Corp. 8140 Greenfield Rd. 
Rissi Electronic Supply Co., 14405 Wyoming Ave. 

Grand Rapids-Radio Electronics Supply 
505 Jefferson Ave., S.E. 

Warren Radio Co., 24 logan St., S.W. 
Jackson-

Fulton Radio Supply Co., 1208 Greenwood Ave. 
Kalamazoo-

Warren Radio Co., 1710 So. Westnedge Ave. 
Lanslng-

Fulton Radi,o Supplr Co., 2707 Alpha St. 
Owoss_Warren RadiO Co., 311 So. Cedar 
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, MINNESOTA 
Duluth-

Northwest Radio, 123, E. 1st St. 
Minneapolis- -

Allied Electronics Corp., 4330 Highway 7 
Electronic Center, Inc., 107 3rd Ave. North 

St. Paul-
Electronic Center, Inc., 312 W. UniverSity Ave. 

MISSISSIPPI 
Columbus-

Bluff City Distributinll CO'l 116 S. 22nd St. 
Greenvllle-Bluff City DlstriDuting Co. 

349 Highway #1 South 
Hattiesburg-SWan Electronics, Inc., 506 Bouie 
Jackson-~Ellington Electronic Supply 

824 South Gallatin St., P.O. Box 8038 
Swan ElectroniCS, Inc. 

P.O. Box 3289, 342 N. Gallatin St. 
Pascagoula-May Electronics Supply Co. 

605·9 Ingalls Ave., P.O. Box 1328 
Tupel_Bluff City Distributing Co. 

707 Robert E. Lee Dr. 

MISSOURI 
Joplin-Norman Electronic Supply Co., 402 Wall st. 
Kansas City-

Burstein·Applebee Co., 1017 Charlotte St. 
Norman Electronic Supply Co., 3604 Main 

St. Joseph-Acme Radio Supply, Inc., 820 S. lOth 
st. Louis-

Radionics·Electronics, Inc., 4445 Gustine Ave. 
Van Sickle Radio·Electronics, Inc. 

1915·17 Washington Ave. 
Sprlngfield-

Norman Electronic Supply Co., 952 E. Trafficway 
Reed Radio & Supply Co. 

805 Boonville Ave. P.O. Box 149 
University City-Olive {ndustrial Electronics, Inc. 

6662 Olive Blvd. 

NEBRASKA 
:~:!~i~:j;nR:~O Equipment Co., 413 E. Ella St. 

, Radio Equipment Co., 808 W. N. Front St. 
Lincoln-Hicks Radio Co., 1422 0 St. 

Scott Electronic Supply Corp., 4040 Adams st. 
=:~:I~'j;~~ Equipment Co., 200 Braasch Ave. 

Scott Electronic Supply Corp., 516 N. Poplar St. 
Omaha-J·B Distributing Company, 1616 Cass St. 

Radio Equipment Co., 625 N. 18th St. 
Sidles Co., Box 1276, 7302 Pacific St. 

NEVADA 
Las Vegas-Metcalf's, Inc., 300 W. Utah st. 
Ren_Dunlap Electronics, 780 E. 5 st. 

EDCO (Electronic Distributing Co. of Nev.) 
720 Tahoe St., P.O. Box 2918 

NEW HAMPSHIRE 
Concord-Evans Radio Inc., P.O. Box 312 
Manchester -

RSl Distributors, Inc., 670 Chestnut St. 

NEW JERSEY, 
Camden-

General Radio Supply Co., Inc., 600 Penn st. 
Radio Electric Service Co. of N. J., Inc. 

513·15 Cooper St. 
Radio Electric Service co. of Pennsylvania 

30 Market St. 
Hackensack-Emsco Electrs.! Inc., 216 State st. 
Totowa-Arrow Electronics, nc., 225 Route 46 

NEW MEXICO 
Albuquerqua-

Kierulff Electronics, 6405 Acoma Rd. S.E. 
Sterling Electronics, 1712 lomas Blvd., N.E. 
Walker Radio Co., Inc. 

102 Granrte Ave., N.W., P.O. Box 921 

NEW YORK 
Albany-Fort Orange, 904 Broadway 
, E. E. Taylor Co., Inc., 465 Central Ave. 
BataYia-Radio Equipment Corp., 5 Center St: 
Binghamton-

Federal Electronics, Inc., Vestal Parkway 
Stack Electronics, Inc., 4S Washington St. 
Morris Electronics of'Binghamton, Inc. 

295 Court St. 

j 
NEW ,YORK (cont'd.) 

Brooklyo-,-Braoklyn Electrs., Incu 4222 10 Ave. 
Buffal-cenesee Radio & Parts liomjll\ny, Inc. 

2550 Delaware Ave. ' " 
Radio Equipment Corp. 147 Genesee St. 
Standard Electronics, 1497.150:1 Main st. 
Summit Distributors, Inc., 916 Main Sf. 

Elmsford-Melville Radio Corp., 1 NepperhamAve. 
Endlcott-Standard Electronics, 107 Duane Ave. 
Farmlnlldale-Arrow Electrs., Inc."900 Route 110 

Hamson Electrs. Corp., 20 Smitn St. at Rt. 110 
Flushing_Allen Electronicsi Inc.; 4142 Main St. 
Hemr.stead-DaViS ElectroBlcs Corp., 204 Main St. 
Hew ett-Allied 'Electronics Corp., 301 Mill,Rd. 
Jamaica- " 

Norman Radio Distr., Inc., 94·29 Merrick Rd. 
Long Island City-

H. L. Dalis, Inc., 35·35 24th St. 
spera Electronics, 32·2037 Ave. 

Lynbrook-Peerless, Radio Corp., 19 Wilbur St. 
Mineola-Arrow Eleetts., Inc., 525 Jericho Tpke. 
Newburgb-Chief Electr., Inc." 248 WaShington 
New York-Arrow Electrs., Inc., 97 Chambers, St. 

Blan Electronics Corp.,' 52 Warren St. 
Center Indust. Electrs. Corp., 15·17 E. 16th S.t 
Harrison Electronics Corp., 8 Barclay St. 
Harvey Radio Co,..-Inc., 2 W. 45th St. • 
Midway Radio & TeleVision Corp., 58 W. 45th St. 
Milgray ElectroniCS, Inc., 160 Varick St. 
Milo Electronics Corp., 530 Canal st. 
Terminal·Hudson Electrs., Inc., 236 W. 17th St. 
Terminal Radio Int'!. ltd., 3 W. 61 St. 

Niagara Fall$-Niagara Falls Radio Eqt. Co., 
1720 Pierce Ave. 
Standard Electronics Inc., 2201 Pine Ave. 

N. Tonawanda-Radio Equip. Corp., 110 Webster 
Olean- ' 

B & 0 Radio Eqpt.'Co., Inc., ,1615 W. State 
Standard Electronics Inc., 410 N. Union St. 

Poughkeepsie-Chief Electr., 14 N. Bridge St. 
Richmond Hill-

Anchor Electronic Dlst. Corp., 116·01 101st Ave. 
Rochester,-

Allied Electronics Corp., 255 N. Goodman St. 
Morris Electronics Of Rochester, Inc. 

75·79 Stillson St. 
Morris Electronics of Syracuse, Inc. 

1153 W. Fayette St. 
Westbury-Adelpbi Electronics, Inc., Jericho Tpke. 
White Plainl-

, Westchester Electronics, Inc. 
610 Mamaroneck Ave. 

Woodbury-, 
Harvey Radio Co., Inc., 60 Crossways Park West 

Yorkville-
Valley Industrial Electrs., Inc., Commercial Dr. 

NORTH CAROLINA 
Asbeville-

Freck Radio & Supply Co., Inc., 1074 Patton Ave. 
Ch~~r~~e~iO & Supply Co., Inc., 38·40 Biltmore 

Dixie Radio Supply Co., Inc., P.O. Box 10563 
World Electronics, Inc., 1415 South Tryon St. 

Durham-
Southeastern Radio S~PIY Co., 401 Foster St. 

Fa~~~~~ne~ec. Supply 0., Inc., 509 Ramsen st. 

Southeastern Radio Supply Co., Inc., 325 Rowan 
Gastonia-

Dixie Radio Supply Co., Inc., 507 W. Airline Ave. 
Greensbor_Southeastern Radio Supply Co., Inc. 

P.O. Box 1679 - 445 English St. 
Hickory-

Freck Radio & Sup. Co., Inc" 1012 Hgwy. 64·70 
Southeastern Radio Supply 1i0., Inc. 

, 907 Second Ave., N.W. 
Jacksonvill~ 

Southeastern Radio Sup. CO.,lnc., P.O. Box 1214 
Kinston-Southeastern Radio Supply Co., Inc. 

1005 E. Highland Ave. 
Raleigh-Southeastern Radio Supply Co., Inc. 

414 Hillsboro St. - Box 9205 
Roswell-R & R ElectroniC Sup. Co., 605 E. Second 
Salisbury-Southeastern Radio Supply Co., Inc. 

P.O. BOx 97 
~~~ I 

Freck Radio & Sup. Co., Inc., 402 W. Dixon Blvd. 
WllmlngtaJl-Southeastern Radio Supply Co., Inc. 

1817 DaWson St. 
WiIS~21~~~:6~~~e~r. Radio Supply Co., Inc. 

Winston·Salem-Electronic wholesalers, Inc. 
938 Burke St. - P.O. Box 2780 

OHIO 
Akron-:-., 

Akron Electronic Supply Co., 107 S. ArlingtOn St. 
Sun Radio Cp., 1l0E.·Market St. 
Warren Radio Co., Box 1229 

Ashland- .. ' , 
Servex Electronic Distrib. Inc., 62 E. Main St. 

eem/1969 



Contact Your Local Distributor For The 1969 Radio -Electronic MASTER 
OHIO (cont'd.) 

Barberton-
Akron Electronic Supply Co., 108 15th St. N.W. 

Canton-
Akron Electronic Supply Co., 126 12th St. N.W. 

Cincinnati-The Mytronic Co., 1843 N. Reading Rd. 
Newark Herrlinger Electronics Corp. 

112 E. Liberty St. 
United Radio, Inc., Summit Rd. & Reinhold Dr. 

Cleveland-Allied Electronics Corp., 3592 Lee Rd. 
Milgray/Cleveland, 1821 E. 40th St. 
Pioneer/Standard Electronics, Inc., 

5403 Prospect Ave. 
Warren Radio Co., 5842 Ridge Rd. 
Winteradio Electr. Sup. Corp., 1468 W. 25th St. 

Dayton-
Allied Electronics Corp., 2975 Far Hills Ave. 
Srepco Electronics Oiv. Pioneer·Standard 

Electronics, Inc., 314 Leo St. 
Stotts·Friedman Co., 108·112 N. Jefferson St. 

Delaware-
Servex Electronic Distrib., Inc., 175 E. Winter 

Hamilton-Srepco Electronics, 145 Highland Ave. 
Lima-Warren Radio Co., 565 So. Metcalf st. 
Lorain-

Pioneer·Standard Electronics,3847 Pearl Ave. 
Mansfield-

Wholesaling Electronics, 775 Springmill Rd. 
Marion-

Servex Elec. Distributing Co., 224 N. Porspect 
Middletown-Srepco Electronics, 2104 Brentwood 
Mt. Vernon-

Servex Electronic Distrib., Inc., 516 S. Main st. 
Parm_ 

Winteradio Electr. Supply Corp., 5373 Ridge Rd. 
Piqua-Srepco Electronics, R. R. #66 
Sandusky-

Pioneer·Standard Electronics, 317 Perry St. 
Servex Electronic Distributing, Inc. 

534 Columbus Ave. 
South Euclid-

Winteradio Elecr. Sup. Corp., 4432 Mayfield Rd. 
SpringfiBld-

Standard·Radio Springfield, 1300 St. Paris Rd. 
Tiftin-Servex Electr. Distr., Inc., 215 Jefferson St. 
Toledo-Warren Radio Co., 1002 Adams St. 
Warren-Rem Electronic Sup. Co., 264 W. Market 
Wooster-

Servex Electr. Distrib., Inc., 230 N. Buckeye St. 

OKLAHOMA 
Ada-Trice Wholesale Electronics, 231 N. Francis 
Ardmore-Trice Wholesale Electronics, 709 Grand 
Bartlesville-Cummins Electronic Supply, Inc. 

700 E. Frank Phillips Blvd. 
Enid-

Trice Wholesale Electrs., 322 S. Independence 
Lawton-Trice Wholesale Electr., 28 "E" St. 
McAlester-

McAlester Radio & TV Supply, 407 N. Main St; 
Trice Wholesale Electronics, 529 N. Main 

Muskogee-
Trice Wholesale Electr., 211 Callahan 

Oklahoma City-Radio, Inc., 903 N. Hudson 
Trice Wholesale Electronics, 4701 N. Stiles 
Trice Wholesale Electronics, 800 N. Hudson 

Okmulgee-
Trice Wholesale Electronics, 120 N. Oklahoma 

Ponca City-Trice Wholesale Electrs., 607 N. First 
Tulsa-Radio, Inc., 1000 South Main 

Trice Wholesa Ie Electronics, 738 S. Boston 

OREGON 
Eugene-United Radio Supply, Inc., 974 W. 6th St. 
Medford-Central Distributors, 605 N. Fir St. 

Veri G. Walker, 205 W. Jackson 
Portland-

Central Distributors, 955 N.E. Union Ave. 
United Radio Supply Inc., 829 W. Burnside 

PENNSYLVANIA 
Allentown-A. A. Peters, Inc., 231 N. 7th St. 

Radio Electric Servo Co. of Lehigh Valley, Inc. 
425 Hanover Ave. 

Altoon_ 
Allegheny Electronics, Inc., 1720·22 Union Ave. 

Braddock-
M. Left Radio Parts Co., 225 Braddock Ave. 

Drexel Hill-Kass Electronics Distributors, Inc. 
2502 Township Une Rd. 

Easton-Radio Electric Service Co. of 
Lehigh Valley, Inc., 1700 Northampton St. 

Erie-J. V. Duncombe Co., 721 Parade St. 
Mace Electronics, 24th and French Sts. 

Harrisburg-
Radio Distributing Company, 915 South 13th St. 

Johnstown-
Allegheny Electronics, Inc., 46 Valley Pike 

Lancaster-Barbey Electronics, The George D. 
Barbey Co., Inc., 618·622 Columbus Ave. 

Lebanon-Barbey Electronics, The George D. 
Barbey Co., Inc., 821 Quentin Rd. 
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PENNSYLVANIA (cont'd.) 
Norristown-Phila. Electronics, 624 West Airy St. 
Philadelphia-

Milgray/Delaware Valley, 2532 N. Broad St. 
Phila. Electronics, Inc., 1225 Vine St. 
Radio Electric Service Co. of Pennsylvania 

Div. of Astrex, Inc., Seventh & Arch Sts. 
Radio Electric Service Co. of Pennsylvania 

5930 Ma rket SI. 
Radio Electric Service Co. of Pennsylvania 
6587 Roosevelt Blvd. 
Simco Electronics, Inc., 3907·11 N. Broad st. 
Eugene G. Wile, 218 South 11th SI. 

Pittsburg-Cameradio, 1121 Penn Ave. 
Pottstown-Barbey Electr., 157 N. York St. 
Pottsville-Moyer Electronic Supply Co., Inc. 

330 E. Norwegian St. 
Reading-Barbey Electr. 333 N. 4th St. 
Scranton-Consolidated bistributing Co. 

1148·1150 Capouse Ave. 
Pursell Electronics, 1221·37 N. Washington Ave. 

Upper Darby-
Radio Electric Service Co. of Pennsylvania 

7911 W. Chester Pike 
Wilkes Barre-

Shelborne Electronics 169 N. Pennsylvania Ave. 
Willow Grove-

Radio Electric Service of Pennsylvania 
29 York Rd. 

York-Rosin Electronics Co., 215 S. George St. 

RHODE ISLAND 
Providence-Wm. Dandreta & Co., 28 Wolcott st. 

W. H. Edwards Co., Inc., 116 Hartford Ave. 

SOUTH CAROLINA 
Anderson-

Dixie Radio Sup. Co., Inc., 1206 S. Murray Ave. 
Charleston-Radio Laboratories 

475 E. Bay St., P.O. Box 2305 
Columbi_ 

Dixie Radio Supply Co., Inc., 1900 Barnwell st. 
Southeastern Radio Parts Co., 1696 Gregg St. 

Florence- . 
Dixie Radio Supply Co., Inc., 531 E. Palmetto SI. 

Greenville-Carolina Radio Supply Co. 
221 W. Washington St. - P.O. Box 2670 

Dixie Radio Supply Co., Inc., Box 46 
Greenwood-

Dixie Radio Supply Co., Inc., 116 Circular St. 
Spartanburg-Dixie Radio Supply Co., Inc. 

P.O. Box 2746 - Kennedy St. Sta. 
Sumter-Dixie Radio Sup. Co., Inc., P.O. Box 1545 

TENNESSEE 
Chattanooga-

Harpe Elec. Distributors, Inc., 1845 Central Ave. 
Dyersburg-Warren Radio Co., 1216 St. John 
Jackson-

Lavender Electronics, Inc., 249 E. Deaderick 
Kingsport-Chemcity Electronics, 536 E. Main st. 

Radio Electric Supply Co., Inc., 961 E. Sullivan 
Knoxville-Bondurant Bros. Co., 906 Sevier Ave. 

Chemcity Electronics, 2211 Dutch Valley Rd. 
Memphis-Bluff City Distributing Co., 234 East st. 

Lavender Electronics, Inc., 180 S. Cooper 
Warren Radio Co., 190 S. Cooper 

Nashville-Electra Distrib. Co., 1914 W. End Ave. 
Randolph & Rice, 1213 McGavock st. 

Union City-
Bluff City Distributing Co., 306 S. Second St. 

TEXAS 
Abilene-

R & R Electronic Supply Co., 1441 Butternut 
Amarillo-R & R Electronic Supply Co. 920 W. 7th 
Austin-Sterling Electronics, 5408 Burnet Rd. 
Beaumont-Sterling ElectroniC,ll, 1160 Laurel 
Brownsville-

Electronic Equip. & Engnrg., 537 S.E. 11th St. 
Bryan-Sterling Electronics, 903 S. Main 
Corpus Christ-

Electronic Equip. & Engineering, 805 S. Staples 
Wicks Radio Equipment Co. 513·515 S. Staples 

Dallas-Adleta Electrs. Co., 1914 Cedar Springs 
Allied Electrs. Corp., 6162 E. Mockingbird La. 
R & R Electronic Supply Co., 2103 Irving Blvd, 
J. Y. Schoonmaker Co., 2995 Ladybird Lane 
Sterling Electrs., 11430 N. Central Expressway 
Sterling Electronics, 2608 Ross Ave. 
Trice Wholesale Electronics, 2910 Commerce 
Trice Wholesale Electronics 220 Sunset 

Denison,-Denison Radio Supply, 310 W. Woodward 
ElPaso-McNichol, Inc., 811 N. Estrella 

Midland Specia Ity Co., 2235 Wyoming Ave. 
R &"R Electronic Supply Co., 2631 E. Yandell 

Fort Worth-Scooter's Radio Supply Co. 
South Expressway at E. Vickery 

Swieco, Inc., 1518 E, Lancaster 
Trice Wholesale Electronics, 104 S. Main 

(Last page of this section - next page 500) 

TEXAS (cont'd.) 
Greenville-

Lavender Electronics, Inc., 2311 Washington St. 
Harlingen-

Electronic Equip. & Engineering, 817 W. Tyler 
Houston-Geophysical Sup. Co., 1500 Crawford st. 

Lenert Company, 1420 Hutchins 
Sterling Electrs., Inc., 4201 Southwest Freeway 

Johnson City-
Chemcity Electronics, 429 W. Walnut SI. 

Lubbock-Nunn Electric Supply Corp. 
1817 4th St. - P.O. Box 5727 

R & R Electronic Supply Co., 1607 Ave. G 
Lufkin-Sterling Electronics, 430 Atkinson Dr. 
McAllen-Rio Radio Supply, Inc. 

608 South Broadway - Box 1808 
'Electronic Equip. & Engineering, 519 S. Main 

Midland-
R & R Electronic Supply Co., 30 Industrial Loop 

Odessa-
Midland Specialty Co., 2101 Andrews Highway 
R & R Electronic Supply Co. 300 E. 23rd St. 

Paris-Lavender Electronics, Inc., 250 S. Main 
Port Arthur-Diehl Radio & TV Supply 

P.O. Box 430, 2120 Seventh St. 
San Angelo-

Electron Sales Inc., 643 S. Chadbourne 
San Antonio-Modern Electronics Co. 

910 W. Laurel, P.O. Box 1361 
Sterling Electronics, 4600 Sah Pedro 

Sherman-Lavender Electrs., Inc., 308 E. Houston 
Tyler-Lavender Electronics, Inc., 503 E. Oakwood 
Victoria-Electronic Equipment & Engineering 

1007 N. William 
Lavender Electronics, Inc., 1005 N. Williams 

Wichita Falls-
R & R Electronic Supply Vo., 1911 9th St. 

UTAH 
Provo-Central Utah Electronics Supply 

Box "N", 735 S. State St. 
Salt Lake City-

Kimball Electronics, Inc., 350 Pierpont Ave. 
S. R. Ross, 1212 S. State 

VIRGINIA 
Alexandria-

Certified Electronics Inc., 1313 Powhatan St. 
Charlottesville-Virginia Radio Supply Co. 

P.O. Box 1189, 715 Henry Ave. 
Danville-Southeastern Radio Supply Co., Inc. 

215 Craghead St. 
Norfolk-Avec Electronics Corp., 711 Granby St. 

Cain Electronics, 1530 Ingleside Rd. 
Radio Parts Distributing Co. 

5652 Virginia Beach Blvd. 
World Electronics, Inc., 2440 Ingleside Rd. 
Priest Electronics, Inc., 6431 Tidewater Dr. 

Portsmouth-Distributors, Inc., 710 County St. 
Richmond-Avec Electronics Corp., 3302 W. Broad 
Roanoke-

Avec Electronics Corp., 2009 Williamson Rd. 
H. C. Baker Sales Co., P.O. Box 1870 
Southeastern Radio Supply Co. 

1330 Courtland Rd. N.E. 

WASHINGTON 
Seattle-

Allied Electronics Corp., 4000 Aurora Ave., N. 
Kierulff Electronics Pacific Northwest 
, 528 S. Front St. 

Radar Electric Co., 168 Western Ave. West 
Seattle Radio Supply, Inc., 2117 Second Ave. 
Western Electronics Co., 717 Dexter Ave., North 
Westlake Elec. Sup., Inc., 415 Westlake Ave. N. 

Tacoma-C & G Electronics, 2502 Jefferson Ave. 

WEST VIRGINIA 
Beckley-Chemcity Electronics, 1708 S. Kanawha 
Charleston-Chemcity Electronics, 1637 4th Ave. 

Mountain Electronics, 1605·07 Fourth Ave. 
Clarksburg-Mountain Electronics, 414 N. 5th St. 
Huntington-Mountain Electronics, 611 7th Ave. 
Parkersburg-Chemcity Electronics 1235 SeVenth 
pt. Pleasant-Chemcity Electronics, P.O. Box 25 

WISCONSIN 
Fond du Lac:--

Wisconsin Electronic Supply, 223 N. Seymour 
Green 8ay-

Northern Radio & Television Co., 1585 Main St. 
Milwaukee-

Allied Electronics Corp., 3709 W. Fond du Lac 
Marsh Radio Supply CO'l 6047 W. Beloit Rd. 
Radio Parts Co., Inc., 1~14 N. 7th St. 

Sheboygan-Nitze's, 1129 North 8th St. 
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CATALOG SECTION 

2430 
CATALOG PAGES 

organized into 

56 
PRODUCT SECTIONS 

• easy comparison 
• complete specifications 

• intelligent purchasing 

eem - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember headings. 

The 56 sensible Product Sections broadly 
categorize related electronic components, 
equipment, materials,· instruments a.nd sys
tems, and fabrication services, enabling you 
to quickly compare and evaluate similar items. 

To pinpoint or locate specific products 
within these catalog pages, always refer to 
the Product Index (Green Pages). 

Page 

These are th.e 56 eem product sections: 
PROOUCT 
SECTION PRODUCT 

1100 Amplifiers, Audio,. Operational, etc. 
1200 Antennas & Accessories 
1300 Audio Equipment & Accessories 
1400 Cabinets, Chassis, Containers, Racks, Boxes, etc. 
1500 Capacitors (All Types) 
1&00 Chemicals <Acids, Adhesi)les, Coatings, Lubricants, Paints, 

Varnishes, etc') 
1700 Circuit Assemblies, aircuit Boards, Breadboards & B.readboardlng 

Kits 
1800 Coils !Inductors, Chokes), Assemblies, Forms 
1900 Cornmunications Equipment (Broadcast, Facsimile, Telephone, 

Television) 
2000 Computing, Data Handling Equipment & Accessories 
2100 Connectors, Electrical (Clips, Jacks, Plugs, Receptacles, Sockets, 

Terminals, Terminal Boards) . 
2200 Controls Control Components & Systems 
2300 Crystals, Tuning Forks, & Accessories 
~350Delay lines <All Types) 
2400 Dials, Knobs, Handles, Panel Components 
2450 Display Devices & Components 
2500 Fabricated Mechanical Parts (Bearings, Cares, Gears, Magnets,etcJ 
2550 Environmental Test Equipment 
2800 Fans, Blowers & Cooling Equipment 
2700 Filters 
2800 Hardware, Non-Current Carrying (Bolts, Fasteners, Nuts, Screws, 

Washers, etc.) 
2900 Instruments, Measuring & Test 
3000 Instruments, Graphic Recording 
3100 Insulators, Insulating Materials '& Parts 
3130 Integrated Circuits & Hybrid Microcircuits 
3150 Manufacturing, Subcontracting, Custom Fabrication 
3200 Materials, Raw (Metals, Plastics, Glass, Rubber, Cloth, etc') 
3300 Medical Electronic Equipment ' 
3400 Microwave, Radar· Equipment, Components & Accessories 
3500 Motors, Rotating Complments & Accessories 
3600 Nuclear & Radiation Equipment 
3700 Photoelectric Equipment & Components 
3800 Optical· Equipment & Accessories 
3900 Pilot & Signal lamps, . lights & . Accessories 
4000 Power Supplies,· Converters, Inverters, BaUeries, etc. 
4100 Production Machinery & Automation Equipment 
4200 Engineering Aids (Books, Drafting Equipment, Slide Rules, 

Microfilm Equipment, Whiteprinters) 
4300 Recording . Equipment (Non-Audio Types) 
4500 Relays 
4600 Research, Development, Engineering Services . 
4700 Resistors, Fixed 
4750 Resistors, Variable (Potentiometers & Rheostats) 
4800 Semiconductors, Semiconductor· Devices, Rectifiers (Non-Tube 

. Types) 
4900· S.ervomechanisms & Components • 
5000 Studio Equipment 
5100 Switches, Circuit Breakers, Fuses, Protective Devices 
5200 Telemetering Equipment 
5300 Thermal Devices, Thermistors, Thermocouples, Thermopiles, 

Thermostats, etc. 
5400 Tools (Hand & Powerl; Soldering Supplies! 
5500 Transducers & Associated Equipment 
5600 Transformers 
5700 Tubes, Tube Parts, Shields, Inserts, etc; 
5800 Ultrasonic, Sonic, Subsonic Equipment 
5850 Vacuum Equipinent& Accessories 
5900 Vibrators, Choppers, etc. 
6000 Wire, Cable, Har~essesiAccessorles 
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INDEX DF MANUFACTURERS' CATALDG PAGES 
MFR. Page 

A 
ACDC Electronics Inc ........... 1818-1829 
ADC Products ...... 817-829, 2846, 2847 
A. D. Data Systems (Analog 

Digital Data Systems) ........ 758, 759 
AMGLO Corp. .. .............................. 1779 
AMP, INC. .. ................................... .760 
AMP Inc., Capitron Division ........ 596, 

830, 831, 1830, 1831 
API Instruments Co ........... 1322, 1323 
APM-Hexseal Corp. .. .................... 2687 
A. P. Circuit Corp ......................... 1277 
ARRA, Inc. (Antenna & Radome 

Research Associates) .............. 1646 
ATR Electronics, Inc ..................... 1832 
AUL Instruments, Inc ..................... 1331 
Abbott Transistor Labs., 

Inc. .. ........... _ .. 1834-1851, 2848-2852 
Accurate Electronics Corp ............. 832 
Accutronics Inc ................... 1058-1067 
Acme Electric Corp ............. 1833, 2845 
Acopian Corporation .......... 1852, 1853 
Adams & Westlake Co ......... 2163-2192 
Aemco Div., Midtex Inc ............. 2193 
Aeroflex Labs., Inc., Torque 

Motor Products Div ................. 1721 
Aerospace Avionics, Inc ............... 1854 
Aerospace Research Inc ............... 1647 
Agastat Division .......................... 2197 
AirBorne, Inc. .. .............................. 833 
Airco Speer Electronic 

Components .... 710, 716, 717, 2350, 
2351,2490 

Airflyte Electronics Co ................. 1722 
Airtronics Inc., (Powertec) .. 2080-2083 
Airpax Electronics, Inc., ................ 1321 

Cambridge Div. .. ...................... 2692 
Alco Electronic 

Products Inc ....... 1168, 1178, 1781, 
2688-2691 

AII-Tronics, Inc ................... 1280-1284 
Allard Instrument. Corp ................. 1179 
Allen Avionics Inc ............... 1138·1143, 

1278, 1279 
Allen Electronics, Div. 

Allen Organ Co ........................... 718 
Alliance Mfg. Co ........................... 1723 
Alpha Wire Corp., Div. of • 

Loral Corp ......................... 2922, 2923 
Amco Engineering Co ..................... 574 
Amerace Esna Corp. (Agastat) .... 2197 
American Aerospace Controls, 

Inc. .. ................................ 1012, 1013 
American Aluminum Co ................... 575 
American Electrical Heater Co., 

American Beauty Div ..... 2826, 2827 

eem /1969 

MFR. Page 

American Electronic Labs., 
Inc ........................... 540, 1326, 1650 

American Feldmuehle Corp ......... 1576 
American Instrument Co., Inc ..... 1243 
American Lava Corporation .......... 1575 
American Precision Industries, 

Electro-Mechanical Products .... 1724 
American Technical 

Ceramics .............................. 597·604 
American Time Products .... 1082, 1083, 

1777, 1887 
American Trans·Coil Corp ............. 719 
American Zettler, Inc ......... 2194-2196, 

2693 
American Corporation .................... 834 
Amersil, Inc ................................... 1638 
Ammon Instruments, Inc ............... 1327 
Amperex Electronic Corp ..... 605, 2349, 

2902-2904 
Amphenol Corp., Sales Div ..... 836·875, 

1648,1649,2444-2447 
Anadex Instruments Inc ................. 761 
Analog Devices Inc ................... 506-511 
Anaren Microwave Inc ....... 1652, 1653 
Andersen Laboratories, Inc ......... 1137 
Angstrohm Precision, Inc., 

Div. of Ward Leonard ...... 2352, 2353 
Anodyne, Inc ................................. 1211 
Antenna & Radome Research 

Associates (ARRA, Inc.) ............ 1646 
Applied Magnetics Corp ......... 546, 547 
Applied Research Inc ................... 1651 
Arco ElectroniCS, Inc ............... 606-612 
Aritech Corp ................................. 1285 
Arnold Engineering Co ....... 1212, 1213 
Arnold Magnetics Corp ......... 1855-1858 
Art Wire & Stamping Co ............. 1635 
Artisan Electronics Corp ..... 2198, 2199 
Artronic Instrument Co ................. 1144 
Arvee Engineering Co ..................... 505 
Arvin Frequency Devices .............. 1057 
Arvin Magnetics .................... 543, 544 
Ashland Electric Products, Inc ... 1725 
Associated Research, Inc ... 1324, 1325 
Associated Specialties Co ............. 1859 
Associated Testing Labs., Inc ..... 1244 
Astro·Metrix Corp. .. ............ 1860·1863 
Astrodata, Inc ............. 512, 764, 1016, 

1017, 2789, 2838 
Astrodyne, Inc ............................. 2507 
Astrosystems, Inc ................. 762, 763, 

1328, 1329 
Atec, Inc ............................. 1014, 1015 
Atlee Corporation .......................... 835 
Atomichron, Inc ........................... 1330 
Augat, Inc ..................................... 1590 

MFR. Page 

Austron Inc ......................... 1068, 1332 
Automatic Coil Div ................... 720-723 
Automatic Controls .. 2205-2207, 2696 
Automation Development Co. 

Div. American Digital... ... 2660, 2661 
Avantek Inc ..................................... 513 
Avien, Inc ............................. 1333·1335 
Avtel Corp ........................... 1865·1872 

B 
B & K Instruments, Inc ................. 1336 
Babcock Electronics Corp. 

Electronic Systems Div ... 1654, 1655 
Relays Div ....................... 2200·2203 

Balco Electronics, Inc. 
Balco Capacitors ................ 614·621 
Marstan Electronics .... 2404, 2405 

Barnes Corporation ........................ 876 
Barry Controls ................................ 576 
Basic Inc. 

Basic Ceramics Div ................... 1577 
Elgin Electronics Div ................. 1636 

Basler Electric Co ............... 1018, 2853 
Beckman Instruments, Inc. 

Cedar Grove Operations .. 1337, 1864 
Helipot Div. .. ................ 1592, 1593, 

2448·2451 
Beede Electrical Instrument.. ...... 1341 
Bel Fuse Inc ....................... 1146·1151 
Belden Corp. .. .............................. 2924 
Bell Inc., F. W ................... 1345, 2839 
Bendix Corp., Microwave 

Devices Div ........... 877, 1214, 1656 
Berkleonics, Inc. (CEA) ........ 1873·1885 
Best Electronics ............................ 2798 
Beta Instrument Corp ................... 1184 
Biddle Co., James G ........... 1338·1340 
Bird Electronic Corp ......... 1342, 1343 
Bird, Richard H. & Co., Inc ......... 1215 
Bissett·Berman Corp ..................... 1019 
Blackhawk Networks Corp ............. 1069 
Blackstone Ultrasonics, Inc ......... 2919 
Bliley Electric Co ....... 1070-1076, 1145 
Blue M Engineering Co ............... 1245 
Boonton Electronics Corp., 

Automation Products Div ... 1346-1349 
Borg·Warner Thermo-

electronics ...................... 2796, 2797' 
Bourns Inc ........................... 2452-2454 
Bowmar Instrument Corp ............. 1021 
Bramco Controls 

Div. Ledex Inc ............. 1303, 2286 
Bristol Motors, Vocaline ................ 1022 
Brush Instruments ................ 545, 1216, 

1554·1559 

See YELLOW SECTION for Local Offices, Phones 

MFR. Page 

Buchanan Electrical Prods ..... 878,879 
Buckeye Stamping Co ................. 1169 
Bulova Watch Co., Inc., 

Electronics Div. 
American Time Products .......... 1082, 

1083, 1777, 1887 
Servo Products ................ 2657·2659 
Frequency Control Products 

1078-1081, 1084 
Burndy Corp ......... 880-885, 2828, 2829 
Burr-Brown Research Corp ............. 514 
Burroughs Corp ......... 765,1180·1183 
Burton-Rogers Co. (Hoyt) .... 1350, 1351 
Bussmann Mfg. 

Div. McGraw-Edison Co ... 2694,2695 

C 
CEA, Div. of Berkleonics ...... 1874-1885 
C-Cor Electronics, Inc ............. 516-521 
C & K Components, Inc ....... 2697-2699 
CMC (Computer Measurements 

Co.) .................................. 1352·1354 
CML Inc. Sub. of 

Tenney Engineering Inc ... 1888-1893 
C & N (Electrical) Ltd ................... 589 
CTS Knights, Inc ........................... 1077 
CTS Corp ................. 1591, 2355, 2456, 

2457, 2700 
Cablemaster .................................. 1355 
Cabtron Corporation ...................... 577 
Caddell·Burns Mfg. Co ........... 724,725 
Caddock Electronics, Inc ..... 2356-2359 
California Instruments Corp., 

Behlman Div ............................. 1357 
Elin Div. .. ................................ 1358 
Calico Div ................................. 1359 

California Systems 
Components, Inc ....................... 766 

Cal·R Inc., Sub. of CapTech Inc. 
Capacitor Div. .. .......................... 613 
California Resistor Div ............. 2360 
Thermonetics Div ..................... 2799 

Capitol Machine & Switch CO ..... 2701 
Carborundum Co ..... 1578,2362,2363, 

2800-2803 
Carling Electric Inc ....................... 2702 

Sorenson Lighted Controls ........ 1810 
Cartelli Technology Inc ............... 1191 
Carter Mfg. Corp ................. 2458, 2459 
Cedar Engineering ........................ 1726 
Centralab .................... 622, 2455, 2703 
Chassis-Trak Inc. . ......................... 578 
Cherry Electrical Products Corp ... 2704 

(Continued on next page) 
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MFR. Page 

Chicago Dynamic Industries ........ 2705 
Chicago Lock Co ........................... 2708 
Chicago Switch Inc ............. 2706·2707 
Chomerics, Inc. .. ................ 1639·1642 
Christie Electric Corp ......... 1894, 1895 
Chrono·log Corp. . ........................... 767· 
Cicoil Corp. . ................................. 2925 
Cimco Wire & Cable Co ................. 2926 
Cinch Mfg. Co., Cinch·Jones .. 888, 889 
Circon Component Corp. • ........... 1319 
Clairex Electronics, Inc ......•........ 1773 
Clare & Co., C. P ................. 2208·2216 
Clark Crystal Corp. . ................... 1103 
Clarostat Mfg. Co ......•........ 2460, 2461 
Cleveland Electronics, Inc ..... 726, 727 
Clevite Corp. 

Brush Instruments Div ..... 545, 1216, 
1554·1569 

Piezoelectric Div. . .•......• 1085, 1286 
Sonotone Battery Div ..•.. 2092, 2093 

Clifton Precision Products 
Div. of Litton Industries .. 1727, 2664 

Caber ElectroniCS, In.c. . ............. 1657 
Cohn, Sigmund Corp ..................... 2927 
Cohu Electronics Inc., 

San Diego Div ......................... 1356 
Colburn Instruments Inc ............. 1247 
Coleman Cable & Wire Co ............. 2929 
Collins Radio Co ..................... 728, 729 
Columbia Components ...... 1152, 1153 
Columbia Technical Corp., 

Humiseal Div ..................... 706, 707 
Columbia Wire Products Co ......... 2930 
Columbus Electric Mfg. Co ......... 2709 
Communications Products 

Div. Walter Kidde & Co. 
Croven ........................................ 1114 
Fillaire Inc ............................... 1113 
Ovenaire, Inc ........................... 1112 
Piezo Technology, Inc ... 1110,1111 
Randall, Douglas ................ 2220·2222 

Component Research Co ......... 624·643 
Components, Inc., Capacitor 

Div. . ..................................... 644, 645 
Computer Components, Inc ........... 2217 
Computer Devices Corp ....... 1155·1157 
Computer Instruments 

Corp ................................... 2462·2464 
Computer Labs. Inc ....... 515, 768, 769 
Computer Measurements Co. 

(CMC) ................................ 1352·1354 
Computer Products, Inc ............... 1897 
Concord Electronics Corp ....... 890, 891 
Condenser Products Corp ............. 623 
Connector Corporation .......... 892, 893 
Connor·Winfield Corp ......... 1086. 1087 
Consolidated Reactive Metals ...... 2931 
Consolidated Wire & Associated 

Corps. .. .............. : ....................... 2932 
Contemporary Electronics .. 1896, 2854 
Continenta I Connector Corp ... 894, 895 
Continental LeaSing Co., Inc ......... 1361 
Continental·Wirt Electronics 

Corp. .. .............................. 2361,2712 
Control Circuits, Inc ........... 1898. 1899 
Control Data Corp. 

Cedar Div ................................... 1726 
Magnetic Products Operation .. 1023 

Control Electronics Co ................. 1154 
Control Equipment Corp ................. 770 
Control Logic. Inc ........................... 771 
Control Products Corp ......... 2804·2811 
Control Technology Co ....... 2662, 2663 
Co·Ord Switch .................................. 91B 
Corning Electronics .............. 646, 647. 

2364,2365 
Cook Electric ...................... 2400·2403 
Coto·Coil Co.. Inc ......................... 2218 
Couch. S. H •• Div. ESB Inc ......... 2219 
Cox & Company, Inc ..................... 2812 
Crestronics .................................... 1903 
Craven .......................................... 1114 
Crown International .................... 2159 
Cunningham Corp ............... 2710, 2711 
Curtis Instruments. Inc ............... 1364 

D 
Daburn Electronics & Cable 

Corp. .. .............................. 2934.2935 
Daico Industries. Inc .................. : .. 1660 
Dale Electronics Inc ......... 2366'2374. 

2466,2467 
Sioux Diy ......... 730-733.1728,2716 
Connector liiv. .. ........................ 887 
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MFR. Page 

Damon Engineering Inc ................. 1088 
Darcy Industries Inc ........... 1362, 1363 
Data Delay Devices ...................... 1158 
Chronetics. Inc. .. ........................ 1360 

Gen. Resistance Div ......... 1392.2398 
Data Device Corp ................. 522. 523, 

776,2665 
Data Technology. Inc ................... 1024 
Datak Corp ................................... 1170 
Datascan, Inc. .. .......... 772. 773, 1365 
Datatron Inc ........................... 774. 775 
Daven. Div. of 

Thomas A. Edison Industries .... 550 
Daymond Sales Ltd .• Henry .......... 2704 
Dearborn Wire & Cable CO ... 2936·2951 
Del Electronics Corp ............. 1900·1902 
Delco Radio Dlv. 

General Motors' Corp ....... 2508. 2509 
Delevan Electronics Corp ............... 734 
Deltrol Controls Corp ................... 2223 
Deltron Inc. .. .................... 1904. 1905 
Designatronics ........................ 720·723 
Dialight Corp ..................... 1782. 1783 
Diehl Div .• The Singer Co ... 1764. 1765 
Digilog Electronics Corp ............. 2465 
Digital Devices Division, Tyco .... 1162 
Digital Equipment Corp ................. 777 
Digital Instruments Inc ................. 778 
Digitran Co ........................... 2713·2715 
Dilectrix. Sub. of Natvar Corp ... 1579 
Disc Instruments Inc ..................... 779 
Discon Corp ................................... 1185 
Display Devices, Inc ..................... 1186 
Diversified Electronics Co. Inc ... 1910 
Douglas Microwave Co ....... 1658. 1659 
Douglas Randall Inc ............. 2220·2222 
Dow Corning Corp ............... 1580·1583 
Dow·Key Co ................ ; .. 900. 2718·2721 
Drake Mfg. Co ..................... 1784, 1785 
Dranetz Engineering Labs ... · .......... 1366 
Dressen Barnes Electronics 

Corp. .. .............................. 1906·1909 
Duncan Electronics Inc ................. 2468 
Durant Digital Instruments .......... 1025 
Dynag. Inc. .. ...................... 1912·1918 
Dynamic Instrument Corp ............. 1729 
Dynamics Instrumentation .... 524. 525 
Dynatronic Cable Engineering 

Corp ............................................ 2933 
Dynographic Electronic Corp ....... 1661 
Dytronics Co., Inc ......................... 1367 

E 
ESB Inc .• S. H. Couch Div ......... 2219 
E·Tronics .............................. 1920·1923 
E·H Research Labs .• Inc ..... 1370. 1371 
E & M Laboratories .............. 1662·1665 
EMR·Hatboro .................................. 1368 
ENM Company. Inc ....................... 1028 
ESC Electronics ........ 1159·1161, 1287 
Eagle·Picher Industries Inc. .. .. 1643 

Electronics Div ......................... 1911 
Eagle Signal Div. E. W. 

Bliss Co. .. ............ 1020, 2204. 2443 
Eby Co .• Hugh H ..................... 896, 897 
Ectron Corporation ........................ 527 
Elasco Inc ........................... 1924·1926 
Elco Corporation .................... 898, 899 
Elcor .............................................. 1919 
Eldema Div., Genisco 

Technology Corp ............. 1786·1791 
Eldorado Electronics .................... 1369 
Electra/Midland Corp .• Sub. of 

Transitron Electronic Corp. 
Midland Div ..................... 1090·1095 
Electra Div. .. .......... 648, 2376, 2377 
Cermetrik Div ........................... 2469 

Electro/Data Inc. .. ...................... 1666 
Electro Impulse. Inc ........... ; ....... 1250, 

1372, 1668, 1669 
Electro Materials Corp. .. ...... 649·657 
Electro·Mech Components Inc ..... 2717 
Electro·Mechanical Instrument 

Co.. Inc ..................................... 1373 
Electro Motive Mfg. Co., Inc ....... 658 
Electro Products Labs., Inc ..... 1026. 

1027, 1936, 2840 
Electro Scientific 

Industries, Inc ....... 1374·1376, 2473 
Electro Switch Corp ................... 2722 
Electronic Associates Inc., 

Instruments Div ............. 1570. 1571 
Electronic Components. Div. of 

United Aircraft ................ 2630·2633 

MFR. Page 

Electronic Controls. Inc ............. 2224 
Electronic Design Labs ....... 1377, 1927 
Electronic Development 

Corp. .. .............................. 1378, 1379 
Electronic Enclosures Inc. . ...... :579 
Electronic Enterprises Inc ........... 2905 
Electronic Hardware Corp ............. l171 
Electronic Measurements .... 1928·1931 
Electronic Modules Corp ................. 780 
Electronic Molding Corp. .. .......... 901 
Electronic Precision Components 

Corp ........................................... 2375 
Electronic Research Co ....... 1096. 1097 
Electronic Research Associates, 

Inc ..................................... 1932·1935 
Electronic Resources. Inc. 

(Formerly Electronic 
Specialty Co.) ............................ 1667 

Electronic Specialty Co. 
Portland Electronics Div ......... 2225 

Electrospace Corp. .. ...................... 754 
Nanasi Division ........................ 2723 

Electrostatics ................................ 1944 
Elgar Corp. .. ........................ 1937·1943 
Elgenco Inc. .. .................... 1380, 1381 
Elgin Electronics Inc ..................... 1636 
Elmwood Se~sors, Inc ................. 2813 
Empro Mfg. Co., Inc ..................... 1382 
Enclosure Corp ............................... 580 
Englehard Industries Div. 

Silver Products ........................ 2830 
H. A. Wilson .............................. 1644 

Equipto Enclosure Systems, Div. of 
Equipto Electronics Corp ........... 581 

Eraser Co .• Rush Wire 
Stripper Div. . ........................... 215Q 

Erikson Specialized Tool Co ....... 2831 
Essex Wire Corporation. 

Controls Div ..................... 2226·2236 
Evans Corp., George .................... 1251 
Exact Electronics Inc ................. 1383 

F 
F·Dyne Electronics Co ............. 660·663 
Fabricast'· Inc ..................... 1730, 1731 
FAE Instrumeni Corp ................... 1732 
Fairchild Controls. Div. of 

Fairchild Camera & 
Instrument Corp. .. ........ 2470. 2471 

Fa i rch i Id/Electro·Metri cs 
Corp ................................. 1384.1670 
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Smith Inc.. Herman H ................•.• 993 

Terminal Div. . .••......•......... 994. 995 
Sola Electric ........••.... 2089·2091. 2879 
Solico (see Carling Electric) 
Solid State Electronics 

Corp. . ........... 2323. 2792. 2793. 2920 
Solid State Products ....•.•..... 2588. 2589 
Sonotone Battery Div ..••..... 2092. 2093 
Sorenson Lighted Controls. Inc. 

(Soli co) ..............•........... ; ........... 1810 
Sorenson Operation 

Raytheon Company .......... 2099·2108 
Southfield Electronics ........ 1502·1504 
Spar Electronics. Inc ••..... 2110.2111 
Specific Products ...•....•.......•.......•. 756 
Spectrol Electronics Corp ... 2492·2497 
Spectrum Instruments ••.... 1310. 1311 
Spectrum Technology .•...... 1132. 1133 
Spedcor Electronics. Inc .• 

Instruments Div .•. 1204.1205. 1780 
Spellman High Voltage 

Electronics Corp. . ....•...... 2094·2097 
Sprague Products Co •.•..................•. 693 
Stackpole Carbon Co. 

Electronic Components Dlv ......• 2432 
Stackpole Components CO .•. 2778·2780 
Staco. Inc. . ..............•.................... 2893 
Standard Grigsby Co .....•..... 2782. 2783 
Standard Wire & Cable Co ...•..... 2967 
Stantron. DN. Wyco Metal ............ 591 
Stanwyck Winding ....•...•.........•....... 743 
Stellarmetrics ......•............. 2794. 2795 
Sterling Instruments ....•..... 1766. 1767 
Sterling Transformer Corp ... 2890. 2891 
Stevens Arnold. Inc .........•........... 2921 
Sticht Co .• Inc .• Herman H ......... 1499 
Stoddart Electro Systems ....•..•.... 1710 
Stow Laboratories. Inc ............... 2591 
Struthers Electronics ........ 1658. 1659 
Superior Electric Co ... 986. 1768·1770. 

2098. 2894·2896 
Superior Mfg. & Instrument... ..... 2673 
Sylvania Electric Products .. 2592. 2593 

Miniature Lighting Div ..•.. 1812·1815 
Synkote (see Plastoid Corp.) 
Syntronic Instruments Inc ........•... 1207 
Syntron Co: ......................••.. 2594·2600 
Syracus~ Electronics Corp .....••.. :.1052 

T 
TT Electronics. Inc .........••.. 1312. 1313 
Takeda Riken Industry Co ............. 1505 
Tansltor Electronics. Inc ................. 694 
Tapeswitch' Corp. of America ..•..... 2784 

MFR. Page 

Taurus Corp .......•......•••••...........•...... 803 
Tech Laboratories. Inc ..••.•.......••.. 2785 
Techmar ..............•.......•.................••.. 592 
Technical Wire Products. Inc ..... 1235 
Technipower, Inc ...•.•.......•. 2112. 2113 
Techno·Components Corp .•. 2498. 2499 
TfC Magnetics ..................•••........• 2272 
Tedford Crystal Labs. • ...•. 1134. 1315 
Tektronix. Inc ............................... 1510 
Tel Labs., Inc. . ................... 2428. 2429 
Teledyne Relays ...••••......... 2328. 2329 
Tele,Signal Corp. . .••...........•....•..•.• 757 
Telequipment ..............••....•.......•••. 1510 
Telvac Instrument Co. . .•.•........... 2834 
Tempo Instrument Inc ......••......... 1053 
Tensolite Insulated Wire Co ....... 2968 
Test'Equipment Corp ......... 1506.1507 
Texas Instruments Incorporated 

Advanced Circuit Boards .... 714. 715 
Semiconductor Div. . ....... 2602·2619 

Texscan Corp •.....•.........••••. 1508. 1509 
Texscan Microwave' Products ........ 1314 
Thermalloy. Inc. • ......................... 2628 
Thermotech Industries Inc ... 1237·1242 
Theta Instrument Corp ....... 1512·1515 
Times Wire & Cable ..•................... 2969 
Tobe Deutschmann Labs .....••........ 695 
Todd Electric Co.. Inc ....•••......•... 2897 
Todd Products Corp ............. 2114·2116 
Tohoku Metal Industries Ltd ......... 1236 
Topaz Inc. • ......•.................. 2118. 2119 
Torotel Inc ..................... 744·746. 2898 
Torr Laboratories Inc ......... 2330. 2331 
Torwico Electronics Inc ......... 748. 749 
Towson' Laboratories Inc ...........•..... 807 
Toyo Communication Equipment 

Co .• Ltd •....................•............... 1135 
Toyo Electronics Industry 

Corp. . ....................•.......... 2430. 2431 
fracor Inc .• ;; ............••................... 1511 
Trak Microwave Corp .....•... 1712. 1713 
Transco products. Inc ................. 1711 
Transcoil Div •• Weston 

Instruments Inc. . .........•........... 2678 
Trans·Tector Systems ........•......... 2786 
Transformer·Electronics •... 2120·2125 
Transistor Electronics 

Corp. . ..•......••.............. 804·806. 1811 
Transitron Electronic 

Corp. . ......•.... 1632. 1633. 2620·2625 
Precision Connector Div ........... 992 

Transmagnetics. Inc ............. 808. 809. 
1054. 2674·2677 

Trimm Inc ......................••.•..... 573. 996 
Trio Laboratories. Inc ................... 2109 
Triplett Electrical 

Instrument Co .........•................. 1516 
Trygon Electronics Inc ........•........ 1517. 

2127·2131 
Trymetrics Corp. . ....•.........•.......... 1517 
Tung·Sol ........•........• 1206. 1816. 1817. 

2117.2626.2627.2915 
Tyco Laboratories Inc ......•..•.......•. 1162 
Tymeter Electronics •••.............•..... 794 

u 
U. S. Capacitor Corp ............. 696·699. 

1316. 1317 
U. S. Components Inc ........... 997·1001 
U. S. Terminals .....•............ 1002.1003 
Ultronix. Inc ............... 701.2434·2440 
Unholtz·Dickie Corp ............. 1248. 1249 
Uniform Tubes. Inc .....•.......••........ 2970 
Unimax Switch ..•.................•........• 2787 
Union Carbide Corp ........•...... 702. 703 
United Aircraft Corp ........... 2630·2633 
United Detector Technology ..... : .. 1775 
United Products •.........•................. 747 
United Recording Electronics 

Industries (see Waveforms) 
United Transformer Corp .• 

Div. of TRW. Inc ..•.. 752. 1318. 2900 
. Unitrode Corp. . ................... 2634·2637 

Microwave Div ..........••........•.....• 1716 
Unitron Inc. . .•....•................ 2132·2135 
Universal Instruments ........ 2156. 2157 
Universal Relay Corp. . .......•....... 2332 
Universal Voltronics .. 1519. 2136. 2137 

V 
Vactec Inc ......•....•••....................... 1776 
Vanguard Electronics Co ......... 750. 751 

See YELLOW SECTION for Locill Offices. Phones 
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Varflex Corp ....•.•...••.•..........••••.•..... 1588 
Vari·L Co.. Inc •......•....•.••..... 1714. 1715 
Varian Data Machines ..........••.....••. 814 
Varian. LEL Div .••..........•....• 1679·1682 
Varo. Inc.. Electron Devices 

Div ............••••.....••..........•.•..•...... 2918 
Special Products Div .......••••...... 2629 
Static Power Div. . ...... :2138. 2139 

Vector Electronic Co.. Inc ... 593. 1006 
Vector Engineering. Inc ..... 2140. 2141 
Vector Industries. Teledyne Co .•. 1717 
Vectron Laboratories Inc ...•••.....•• 1136 
Veeder·Root .•..•....•....•......•............ 1055 
Vega Precision Labs .• Inc ... 1718.1719 
Vent·Rak Inc •••....••.............••.•••.....•. 594 
Venus Scientific. Inc ......... 2142. 2143 
Vernitron Electrica I 

Components ............•....... 1004. 1005 
Vernltron Corp .....•....... 811·813. 1771. 

2679·2681 
Control Components .....••• 2683·2686 

Vero Electronics. Inc .....••.....••....... 595 
Vetter Co.. A. R ..•.........••...•...•....• 2162 
Victoreen Instrument Div ...........•. 2441 
Vidcor Co.. Inc ....•..•....••........•...... 1167 
Viking Modules. Inc ......•...... 2144. 2145 
Virginia Electronics Co.. Inc ..... 1007 
Virginia Panel Corp. . ................. 1008 
Virtis Co.. Inc. . ........................... 1520 
Vishay . Resistor Products ....•.•....•.. 2433 
Vocaline Co. of America 

Bristol Motor Div ..•........••..•..... 1022 
Voltron Products. Inc ...•.•... 1521·1523 

W 
WABCO---Westinghouse Air' 

Brake Co. . .......•..... 1210. 2334·2348 
Wabash Magnetics ...•....•..... 2296. 2297 
WacLine. Div. Simmonds 

Precision ...•.•......•.•......•.... 1524·1528 
Waldom Electronics. Inc ......•••.... 10Q9 
Walker Co .• Inc •• O. S ...........•..... 1435 
Wall Manufacturing .................... 2835 
Wang Laboratories. Inc .......•.......•. 815 
Wanlass Electric Co. 

Custom Products Di,; ..........••..... 2147 
I ndustrial Products Div ............. 2148 
Instruments Div. . ...•... : ........... 2149 

Ward Leonard Electric Co .•...•..... 2354 
Waters Manufacturing Inc ... 2502. 2503 
Waveforms ...•...................... 1530. 1531 
Waveline Inc. . ............................• 1720 
Wavetek Inc ......................... 1532·1549 
Wayne Kerr ............•. ~ ......•.... 1502·1504 
Weinschel Engineering •........•...... 1529 
Weller Electric Corp ........•.• 2836. 2837 
Welwyn International Inc ......•••.... 2442 
Wesco Electrical Co.. Inc ............. 704 
Western Gear Corp. . ...•.............•. 1772 
Western Reserve Electronics. 

Inc. . •..•...••..•.•.....•.•........... 1550. 1551 
Westinghouse Electric Corp. 

Components and Materials 
Dist. • •...... 1208. 1209. 2916, 2917 

Electric Utility Group, Relay .... 1552 
Semiconductor Div. . ....... 2639·2656 

Weston Instruments Inc. 
Archbald Div ................... 2504. 2505 
EMR·Hatboro Div. . ................... 1368 
Transcoil Div ............................. 2678 

Wheelock Signals, Inc ................. 2333 
Whitmore Wire & Cable Corp ..... 2971 
Whittaker Corp., Gencom Div ....... 1954 
Wilmington Controls ............ 2743·2746 
Wilcox .................................. 1237·1242 
'Wi Id Rover Corp ............................ 2788 
Wiremold Co ....................... 1010, 1011 
Wyco Metal Products .................... 591 
Wyle Laboratories .................. 750. 751 

y 
Yaskawa Electric America ............ 2682 
Yeiser Laboratories ...................... 1574 

. Yokowo Mfg. Co.. Ltd ..................... 542 

Z 
Zaring ·Industries. Inc ......... 753.2901 
Zenith ·Radio Corp .• 

Rauland Div ..................... 1200. 1201 
Zenrad Controls Co ....................... 1056 
Zeus Industrial Products. Inc .•••. 1589 
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iwo,mD SECTION 1100 

AMPLIFIERS for dependable service 
Wideband and Video Amplifiers use type BNe con
nectors others on request. 

Additional RFI shielding available for critical envi
ronments. 

Response flatness typically ±.5 DB. Output capability relers to 1 DB compression of gain. 
Supply voltage usually single ended plus 15 volts. 

FIGURE 1 

Laboratory instrument case with 
internal battery and shield. 

33,4 x 6% x 2 

FIGURE 2 

Machined aluminum case for 
maximum strength and RFI pro· 
tection. 3V4 x 2 x 1 

FIGURE 3 

Rugged drawn aluminum case for 
economical commercial use. 

4 x 2% X 1){, 

FIGURE 4 

Encapsulated module for printed 
circuit mounting. 

l%xll/4x1% 

WIDEBAN D AMPLIFIERS 
Model Frequency 

---:---- .-... ~ 
Equivalent Input Input Load Output 

Number Response Gain Impedance Impedance Capability Noise (microvolts) Case Style Price 

521 20 Hz ·200 MHz 20 DB 50 50 1 Vp-p 45 Fig. 2 $250 
520 20 Hz - 120 MHz 20 DB 50 50 1 Vp-p 40 Fig. 2 200 
508 .2 MHz - 200 MHz 20 DB 50 50 1 Vp-p 35 Fig. 2 190 
507 .2 MHz - 150 MHz 20 DB 50 50 1 Vp-p 30 Fig. 2 175 
506 .1 MHz - 100 MHz 20 DB 50 50 1.2 Vp-p 25 Fig. 2 170 
505 .1 MHz - 50 MHz 20 DB 50 50 1.5 Vp-p 20 Fig. 2 150 
504 1 MHz - 35 MHz 20 DB±.5 50 50 2 Vp-p 15 Fig. 2 140-

301 .5 MHz - 10 MHz 40 DB 50 50 2 Vp-p 15 Fig. 3 75 
311 20 Hz -150 MHz 20 DB 50 50 1 Vp-p 50 Fig. 3 140 
310 20 Hz - 100 MHz 20 DB 50 50 1 Vp·p 50 Fig. 3 120 
308 .25 MHz - 200 MHz 20 DB 50 50 1 Vp-p 50 Fig. 3 120 
307 .25 MHz - 150 MHz 20 DB 50 50 1 Vp-p 40 Fig. 3 100 
306 

~ f---
50 50 1.2 Vp-p .25 MHz - 100 MHz 20 DB 35 Fig. 3 90 

305 .25 MHz- 50 MHz 20 DB 50 50 1.4 Vp-p 30 Fig. 3 75 
304 2 MHz - 32 MHz 20 DB±.5 50 50 2 Vp-p 20 Fig. 3 75 c--.. 

AUDIO & VIDEO AMPLIFIERS 

Model Frequency Input Load 
Equivarent 

Output Input Noise 
Number Response Gain Impedance Impedance Capability Distortion (microvolts) Case Style Price 

502 20 Hz- 10 MHz XlO 93 93 4 Vp-p 5% 20 Fig. 2 $150 
501 20 Hz- 5 MHz X 100 93 93 5 Vp-p 5% 20 Fig. 2 140 

~. 20 Hz- 10 MHz XlO 93 93 4 Vp-p 5% 25 Fig. 3 85 
M 85 5 Hz- I MHz X 100 adj. 100 K 10 K 10 Vp-p 1% 8 Fig. 4 45 
201 20 Hz - 50 KHz X 100 50 K 8 1 Watt 1% 10 not shown 80 
202 10 Hz- 3D KHz X 100 50 K 8 10 Watt 1% 10 not shown 150 
203 20 Hz - 30 KHz X 100 50 K 8 50 Watt 1% 15 not shown 290 

DC AMPLIFIERS 

Model 
Equivalent 

Frequency Input Load Output Input Noise 
Number Response Gain Impedance Impedance Capability Drift (microvolts) Case Style Price 

701 DC - 100 KHz X 1000 Adj. 10 K 1 K ±5v 10 uvjOC 10 not shown $150 
702 DC - I MHz X 100 Adj. 1 K 1 K ±3v 10 uvjOC 15 not shown 125 

DECADE AMPLIFIERS 

Model 
Equivalent 

Frequency Input Load Output Input Noise 
Number Response Gain Impedance Impedance Capability Distortion (microvolts) Case Style Price 

851 B 5 Hz- I MHz Xl X10 X100 100 K 10 K 10 Vp-p 1% 5 Fig. 1 $ 79.50 
852 20 Hz- 5 MHz Xl XIO X100 600 600 5 Vp-p 5% 20 Fig. 1 150.00 

In addition to the standard items shown special designs can often be supplied with very reasonable lead time. 

ARVEE ENGINEERING CO. • P. O. BOX 3759 • TORRANCE, CALIFORNIA 90510 • (213) 373·1324 
eem /1969 See YELLOW SECTION for Local Offices, Phones Page 505 
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lOW COST I MODERATE PERFORMANCE OPERATIONAL AMPLIFIERS 

..4 MODEL 114 MODEL 115 MODEL 118 (NEW) MODEL 119 (NEW) 

MODEl tI I I I I I K I I K J 
~ A I B I C A I B I C A I I A I I 

All specifications typical@ 25QC and nominal supply voltage LOW BIAS CURRENT LOW COST LOWEST COST LOWEST COST 
unless otherwise specified. 20mA OUTPUT LOW BIASCURRENT GENERAL APPLICATION 20mA OUTPUT 

OPEN LOOP GAIN 

dc, rated load, min 5 x 105 105 2.5 x 105 5 x 105 

RATED OUTPUT, mi~ +lOV@20mA +lOV@2.5mA +10V@5mA +10V@20mA 

fREQUENCY RESPONSE 

Unity gain, small signal 500kHz 500kHz 1.5MHz 1.5MHz 

Full power response, min 2kHz 2kHz 100kHz· 100kHz· 

Slew rate, min .12V/~sec .12V/~sec 6V/~sec· BV IJ,lsec· 

Overload recovery 5msec 30msec .5msec !1msec 

INPUT OfFSET VOLTAGE (". 25°C, max Adj to 0 Adj to 0 Adj to 0 Adj to 0 

A.verage vs.temp 10 to 6iJ'C, max,~VFC 1 1 1 1 I ±5 I I ±5 I 
-25 to 85°C, max.~VFC ±15 1 ±1O 1 ±5 ±20 1 ±1O 1 ±5 ±20 1 1 ±20 1 1 

vs. supply ±20pV/% ±20"V/% ±lOpV/% ±10~V/% 

vs. time ±lIJJ,N/mo ±25OjNlmo ±2OO,JV!mo ±200~V/mo 

INPUT BIAS CURRENT @·25°C, max ±2nA 10.+) 12nA (D.+) 35nA (D.+) 35nA 

Average vs. temp 10 to SO"C, max, nAFC I ±.5 I I ±.5 I 
-25 to 85°C, max, nAtC ±.15nAf'C ±.2nAFC ±.6 1 1 ±.6 I 1 

INPUT DIFFERENCE CURRENT (0' 25°C ±2nA ±2nA ±3nA ±3nA 

Average vs. temp 10 to SO°C, nAFC I ±.05 I I ±.05 I 
-25 to 85°C, nAFC ±.05nAtC ±.05nAloC ±.1 1 1 ±.1 1 1 

INPUT IMPEDANCE 

Differential 4Mn 4Mn lMn lMn 

Common mode 500Mfl 1000Mfl 1000Mfl 1000Mfl 

INPUT NOISE 

Voltage .01Hz to 1Hz p.p 2~V 2~V l~V l~V 

5Hz to 50kHz rms 4"V 4~V 3~V 3~V 

Current .01Hz to 1Hz POp 30pA 10pA ZOpA 20pA 

INPUT VOLTAGE RANGE 

Absolute max. differential ±15V ±15V ±15V ±15V 

Gommon mode voltage >lOV >lOV >10V >lOV 

Common mode rejection 10.000 c" ±1OV 10.000 t" ± 1 OV 20.000 tn 1 OV 20.000@ ±10V 

POWER SUPPL Y ±15V(u ±4mA ±15V (a ±4mA ±15V(a,±4mA ±15V@±2mA 

STORAGE TEMPERATURE RANGE -55"C to +125°C -55°C to +125"C -55°C to +125°C -55"C to + 125"C 

CASE STYLE L.·4 M·l M·l F·l 

PRICE 

1-9 $45 I $50. I $55 $18. I $23. I $28. $11. I $21. 1 $24. 1 $34. 1 

10·24 $43. 1 $48. 1 $52. $17. 1 $22. 1 $27. $10.50 I $19 I $20. 1 $29. 1 

NOTES: -20kHz and 1.2VIJ1,sec for norrinverting operation. 0Models AlBIC available with same specitica· 
"10Hz to 10kHz. tions Over the temperature range of -25"C to 

MODEL 150 MODEL 153 (NEW) 

J K 

BATTERY OPERATED BATTERY OPERATED 
LOW VOLTAGE LOW CURRENT DRAIN 

104 5 x 104" 

+1.5V@2.5mA +lV@ lmAtr 

~". 

1.5MHz 150kHz 

50kHz 5kHz (peak) 

1.2V/~sec .02V/~sec 

lfT)sec 2msec 

Adj to 0 +lmV +250~V 

±5 ±2 

±20 

±20J.1V/% ±l~V/% 

±25OjN/mo ±1O~V/mo 

10,+) 50nA ±3nA 

±.lnAFC 

±.7nAFC 

±5nA ±3nA 

±.05nAFC 

±.2nArc 

lMn lMfl 

100Mfl 200Mn 

2~V l~V 

4~V 2~V" 

150pA 10pA 

±15V ±15V 

>lV >lV* 

10.000@±lV 50.000 Co ± 1 V 

±3.3V (a ±.SmA ±2.7V @ ±70~A" 

-55"C to +125"C -55"C to +125°C 

Q·l F·l 

$22. $40. $50 

$21. $38 $48. 

+85"C. Add $5.00 
°Model S temperature range _55" C to + 125" C 

MODEL 183 MODEL 801 (NEW) 

J K L I I S 

0 0 0 A I B I 
lOW VOLTAGE DRIFT 

LOW BIAS CURRENT 

I.C. MICROCIRCUIT 

2 x 105 1.5 x 104 

+10V@5mA +lOV@5mA 

500kHz 500kHz 

5kHz 3kHz 

.3V/~sec .25V/~sec 

2msec 50psec e 

+3mV +.5mV +,5mV +5mV 

±5 ±3 ±1.5 1 1 ±20D 

0 0 0 ±40 I ±1O I 
±1O~V/% ±30~V/% 

±10~V/mo ±l~V!rrn 

(0.+) 40nA (D.+) 4nA 

±.5nAFC ±.15nAFCD 

0 ±.15nAFC 

±4nA ±2nA* 

±.05nAFC I 1 ±.03D 

0 +.1 I +.02 I 

2Mll 25Mn 

1000Mfl 500Mfl 

l~V 30~V 

12~V 26~V 

50pA 4pA 

±15V ±10V 

>1OV >lOV 

100.000 to± lOV 15.000 C", ±8V 

± 15V (u- ±9mA ±15V@±3mA 

-55°C to + 125°C -65°C to +150"C 

F-l Low Profile. TO -99 

$35. $45. $65. $14.1 $19. 1 $23 

$33. $43. $62. $14. 1 $19. 1 $23. 

*± 1 nA for Model S. 
tIoRequires error point clamp diodes. 
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I LOW VOLTAGE DRIFT OPERATIONAL AMPLIFIERS 
~ MOOEl146 (NEW) MODEL 180 

MODEL t I K / J r K T 
~ 1 1 A 1 8 1 

All specifications typical @25QCand nominal supply voltage LOW BIAS CURRENT ULTRA LOW DRIFT 
unless otherwise specified. FET INPUT DIFFERENTIAL 

OPEN LOOP GAIN 

dc, rated load, min 105 3 x 105 

RATED OUTPUT, min ±IOV@20mA ±IOV@2.5mA 

FREOUENCY RESPONSE 

Unity gain, small signal 5MHI IMHz 

Full power response, min 150kHz 10kHz 

Slew rate, min IOV/~sec .6V/~sec 

Overload recovery 1.5msec 2msec 

INPUT OFFSET VOLTAGE (" 25"C, max,~V +700" see notes·· 

Average vs. temp 10 to 60"C,max,~VfC 1 ±2" 1 ±1.5" 1 ±.5" 1 

-25 to 85"C, max,~V/"C 1 1 ±1.5" 1 ±.5" 1 

vs. supply ±15~V/% ±2}1V/% 

vs. time ±IOO~V/mo +5~V/mo 

INPUT BIAS CURRENT (" 25°C, max 1O.-120pA ±4nA 

Average vs. temp 10 to 60D e, max dOUbles every 1 DOC ±.11.05nAfC 

-25 to 85"C, max +.2nAfC 

INPUT DIFFERENCE CURRENT C" 25°C ±IOpA ±lnA 

Average vs. temp 10 to 60"C doubles every 10"C ±.02nAfC 

-25 to 85"C +05nAfC 

INPUT IMPEIlANCE 

Differential 10 11 r! 113.5pF 2Mr! 

Common mode 1011 r! 113.5pF 1000Mr! 

INPUT NOISE 

Voltage .01 Hz to 1 Hz p.p 6"V I"V 

5Hz to 50kHz rms 16~V 4"V 
CUrrent .01Hz to 1Hz p.p .lpA 50pA 

INPUT VOLTAGE RANGE 

Absolute max. differential ±15V ±15V 

Common mode voltage >IOV >IOV 

Common mode rejection 10.000 C" ±5V 100.000@±IOV 

POWER SUPPL Y +15V (al+5mA +15V@±6mA 

STORAGE TEMPERATURE RANGE 55"C to + 125°C -55°C to +85°r 

CASE STYLE F·1 Q·I 

PRICE A B J K 

1·9 $70. $80.1 $110.1 $751 $95 

10·24 $66. $761 $1041 $72./ $90. 

NOTES: ·With trim resistor supplied. able with ±250~V offset voltage. Add $5.00 
"Model A . ± ImV: Model B . ±100~V: Model J. 0Models B/C available with the same specifi· 

±?fiOuV: Mnrlp.1 K . ±WOuV MnrlRI An IlVIlII· r':lltinns nVRr thR tRmoRflltlirP. fllnop, nf _?!lDC 

MODEL 183 MODELS 211/210 

1 K T l 
1 o 1 0 

LOW DRIFT GENERAL PURPOSE 

DIFFERENTIAL CHOPPER STABILIZED 

2, 105 108 

±lOV""5mA +IOV@20mA 

500kHz 20MHz 

5kHz 500kHz 

.3V/~sec 100V/~sec 

2msec .2,Jsec 

+500· +100* 

1 ±3" 1 ±1.5" 

1 o 1 0 ±1/.5" 

.±:10}1V/% ±lO/.NI% 

+IO~V/mo +5~V/mo 

(0,+) 40nA ±1501100pA 

±.5nA/"C 

0 ±3/1 pA/"C 

±4nA NA 

±.05nAfC NA 

0 NA 

2Mr! 500kD 

1000Mr! NA 

I~V 1O/5~V 

12"V 10"V 

50pA 10pA 

± 15V ±15V 

>IOV NA 

100.000Co'±IOV NA 

±15V (a ±9rnA +15V (i.!' +~o rnA 

-55°C to +125"C -55"C to +85"C 

F 1 R·7 

211 210 

I $45. 1 $65. $113.1 $157. 

/ $43. / $62. $107T $148. 

to +85"C. A~ $5.00. 
"'Over the temperature range of +lODC to 

+85°C: ±2!luVfC over the temoerature ranoe 

MODEL 220 MODEL 230 (NEW) 

J J K L 

B D D D 

FAST SETTLING LOW COST 

CHQPPER STABILIZED CHOPPER STABILIZED 

108 107 

±IOV@25mA ±IOV@4mA 

IOMHz/100MHz 500kHz 

4MHz (peak) 3kHz 

250V/~sec .2V /~sec 

2/-lsec 3sec 

+25* +15* +15* +10* 

±.5 ±.25 ±.25 ±.1 

±.2 D D D 

±.l}1V/% ±.l}1V/% 

±5~V/mo +l,uV/mo 

±IOOpA ± I DOpA( +50pA +50pA 

±lpA/"C ±1/5/5pAte 

±.5pArc D 

NA NA 

NA NA 

NA D 

300kD C'" de ffi 300kn 

NA NA 

3~V 1.5~V 

4"V 5"V 

6pA 10pA 

±15V ±15V 

NA NA 

NA NA 

±15V(a :l'20rnA ±15V (i.! ~6 mA 

-55"C to +125"C -55"C to + 125°C 

W·3 fA·1 

$140 $160. 1 $89. $109. $139. 

$133.1 $151. 1 $84. 1 $105. $132. 

of -25°C to +IO°C 
DModels are available with the same specifica-

tions over the temoerature ranqe of -25°C 

MODEL 231 (NEW) MODEL 232 (NEW) 

J K J K 

D D D D 

25mA OUTPUT LOWEST COST 

CHOPPER STABILIZED CHOPPER STABILIZED 

107 107 

±IOV@25mA +IOV@4mA 

500kHz 500kHz 

3kHz 3kHz 

.2V/~sec .2V/~sec 

3sec 3 sec 

+15* +10* +15* tl0* 

±.25 ±.1 +.25 ±.1 

D D 0 D 

±.l}1V/% ±.I~V/% 

±I~V/mo ±1}1V/mo 

+ lOOp A +50pA ± 100pA +50p~ 

±1/5pAfC ±1I5pAfC 

0 0 

NA NA 

NA NA 

D D 

300kn 300kr! 

NA NA 

1.5~V 1.5~V 

5"V 5~V 

10pA 10pA 

±15V ±15V 

NA NA 

NA NA 

±15V(G'+~omA ±15V @ ~~ rnA 

-55°C to +125"C -55"C to +125°C 

WA·I WA·I 

$80. $115 $64. $99. 

$74. 1 $105. $58. $90. 

to +85°C. Consult factory 
*Adjustable to zero 
°lOkr! 113pF above 10Hz. 
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N WIDEBAI S SPONSE OPERATIONAL AMPLIFIERS 

~ 
MODEL 110 . MODEL 120 

MOOEl I I I I 
A I B I c A 1 B 1 

All specifications typical@2SoCandnominal supply voltage 
FAST SETTLING 

.0;% IN 1psec 
unless otherwise specjfied. INVERTING ONLY 

INVERTING ONLY 

OPEN lOOP GAIN 

dc, rated load, mm 5 x 105 3 x 104 

RATED OUTPUT, min ±lOV@20mA ±lOV@25mA 

FREQUENCY RESPONSE 
:1 

Unity gain, small signal 20MHz lOMHz/100MHz 

Full power response, min lMHz 4MHz (peak) 

Slew rate, min 100V/~see 250V//lsee 

Overload recovery 100~see 10~see 

INPUT OFFSET VOLTAGE ("' 25°C, max Adj ta 0 Adj to 0 

Average vs. temp 10 to 60"C, max, ~vtc II I I 1 
-25 to 85°C, max,IIVtC ±20 1 ±1O 1 ±5 ±15 1 ±B I 

vs. supply ±40~V/% ±20"V/% 

vs. time ±250~V/mo ±50~V/mo 

INPUT BIAS CURRENT c"' 25°C, max (O,+) 30nA (0,+).55nA 

Average vs. temp 10 to 60°C, max 

-25 to 85°C, max ±.5nAre ±.9/.7nAtC 

INPUT DIFFERENCE CURRENT C"' 25°C ±5nA ±4nA 

Average vs. temp 10 to 60° C 

-25 to 85°C .1nAf'C ±.2nAf'C 

INPUT IMPEDANCE 

Differential IMn 200kn@deD 

Common mode NA NA 

INPUT NOISE 

Voltage .OIHz to 1Hz p.p 3~V .5~V 

5Hz to 50kHz rms 4J.1V 3~V 

Current .OlHzto 1Hz p.p 45pA 100pA 

INPUT VOLTAGE RANGE 

Absolute max. differential ±15V ±15V 

Gammon mode voltage NA NA 

Common mode rejection NA NA 

. POWER SUPPl Y ±15V@±3.5mA ±15V (a) ±17mA 

STORAGE TEMPERATURE RANGE -55°C 10 +125°C -55°C to +125°C 

CASE STYlE 0·1 F3 

PRICE 

1·9 $45. 1 $50. 1 $55. $65. 1 $75. 1 

10·24 $43. I $48. 1 $53. $62. 1 $71. 1 

NOTES: *With trim resistor spec'ified for Model Band -Model 8 . ±7~Vf'C and Model C . ±2~VtC 
supplied for Madel C. over the temperature range of + 10° C to +60°C. 

MODEL 121 MODEL 147 

I I 
A I B I c 

FAST HIGHEST eMRR 

DIFFERENTIAL LOW ORIFT FET 

2.5 x 104 106 

±lOV@20mA ±lOV@ 10mA 

10M Hz 

4MHz (peak) 150kHz 

250V/~see lOV/~see 

.3llsec .4msec 

Adj to 0 ±lmv<' 

I I 
± 25 ±15 1 ±IO"" 1 ±5""' 

±25~V/% ±30~V/% 

±100"V/mo ±100~V/mo 

±21J.A -30pA 1-15pA 1-'5PA 

±35nAtC doubles every 10°C 

±4J.1A ± I OpA 1 ±3pA I ±3pA 

±30nAtC doubles every lOoC 

5kn II 5pF lolln 113.5pF 

2Mn 115pF 1012n1l3.5pF 

5~V 3~V 

2~V I~V 

6BOpA .lpA 

±15V ±15V 

>1OV >1OV 

5000 @±lOV 300,000@±9V 

±15V@±35mA ±15V@±22mA 

_55° C to + 100° C -55°C to +125°C 

LA L·5 

$9B. $95. 1 $1151 $135. 

$93. $90. 1 $109J $12B. 

0, MHz for non-inverting operation. 
"'Over the temperature range of +lOoC to 

MODel 148 MODEL 149 

I I I I 
A I B I c A I B 1 c 

FAST SETTLING FAST SETTLING 

.01% IN lps8C .01% IN 1.5J,.Isec 
FET DIFFERENTIAL FET DIFFERENTIAL 

3 x 104 105 

±10V@20mA ±10V@15mA 

lOMHz 15MHz 

500kHz 1.5MHzO 

50V/)lSee 100V/~see 

511sec .5,usec 

Adj to 0 Adj to 0 

I 1 I I 
±50 1 ±25 1 ±15 ±25 1 ±15 1 ±7 

±75"V/% ±20~V/% 

±250~V/mo ±250~V/mo 

-50pAI-25pA! -25pA -30pAj-15pAl-15PA 

doubles every 100e doubles every 10°C 

±lOpA ±IOpA 

doubles every 100e doubles every lOoC 

10 1I n 113.5pF 10 1I n 113.5pF 

10 1I n 113.5pF 1011n 113.5pF 

6"V 3/lV 

8~V 4~V 

.05pA .05pA 

±15V ±15V 

>lOV >IOV 

2000@±9V 15,000@±9V 

±15V@±5mA ±15V@±13mA 

-55°C to +125°C -55°C ta + 125°C 

08·1 f.1 

$42. 1 $47. 1 $52. $75. 1 $B5. 1 $95. 

$40. J $45. 1 $50. $71. 1 $BI. 1 $90 .. 

+85°(; ±2/11J.VtC over the temperature range 
of -25°C to +IO°C. 

MODel 211/210 MODEL 220 

J I I 
I B I 

FAST SETTLING 
GENERAL PURPOSE 

.01% IN llJS8C 
CHOPPER STABILIZED CHOPPER STABI LlZED 

lOB 108 

±lOV@20mA ±lOV@25mA 

20MHz lOMHz/1 OOMHz 

500kHz 4MHz (peak) 

100V/~see 250V/~see 

.~see ~see* 

Adi to 0 Adj to 0 

±.5 1 1 
±1/.54 I ±.2 I 

±10"V/",c, ±.I~V/% 

±5~V/mo ±5"V/mo 

±1501100pA ±100pA 

±lpAtC 

·±3I1pAtC ±.5pAtC 

NA NA 

NA NA 

NA NA 

500kn 300kO @deD 

NA NA 

10/5~V 3~V 

lO~V 4~V 

10pA 6pA 

±15V ±15V 

NA NA 

NA NA 

±15V@~~O rnA ±15V@±20mA 

-55°C 10 +85°C -55°C to +125°C 

R·7 W-3 

211 210 

$113. 1 $157. $140·/ $1601 

$107. 1 $14B. $133./ $151.1 

DlOkn 113pF above 10Hz. 
*With fast overload recovery pin connected. 
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lOW BIAS CURRENT I FET INPUT OPERATIONAL AMPLIFIERS 
MODEL 141 MODEL 142 

MOOEl • I I I I 
A I B I C A I B I C 

All specifications typical III 25°C and nominal supply voltage LOW COST 
LOW COST 

unless otherwl. specified. 20mAQUTPUT 

OPEN LOOP GAIN 

de, rated load, min 8 x 104 8 x 104 

RATED OUTPUT. min ±10V ("" 2mA ±IOV t'! 20mA 

FREQUENCY RESPONSE 

Unity gain, small signal 3M Hz 5MHz 

Full power response, min 50kHz 150kHz 

Slew rate, min 3V/~sec IOV/~sec 

Overload recovery l.4msec 1.5msec 

INPUT OFFSET VOLTAGE (0 25°C. max Adj to 0 Adj to 0 

Average vs. temp. 10 to SO"C. max.~VrC I I I I 
-25 to 85"C. max,~VrC ±75 L ±40 L ±25 ±50 L ±25 I ±15 

vs. supply ±150~V/% ±75~V/% 

vs. time ±250~V/mo ±250~V/mo 

INPUT BIAS CURRENT@25"C, max, pA -50 I -30 I -30 -50 I -25 I -25 

Average vs. temp 10 to GOoe, max 

-25 to 85"C, max doubles every 10°C doubles every lO"e 

INPUT DIFFERENCE CURREI'tT (0' 25"C ±10pA ±10pA 

Average vs. temp 10 to 60"C 

-25 to 85"C doubles every 10°C doubles every 10"e 

INPUT IMPEDANCE 

Differential 1011 n 113.5pF 1011n 113.5pF 

Common mode 1011n 113.5pF 1011n 113.5pF 

INPUT NOISE 

Voltage .01Hz to 1Hz p.p 14~V 6~V 

5Hz to 50kHz rms lO~V 16jlV 

Current .01 Hz to 1 Hz p.p .1pA .1pA 

INPUT VOLTAGE RANGE 

Absolute max. differential ±15V ±15V 

Common mode voltage :':~o V >10V 

Common mode rejection 1000 ("' ±7V 2000@)±9V 

POWER SUPPL Y ±15V CUi ±4.5mA ±15VCi'±4.5mA 

STORAGE TEMPERATURE RANGE -55"e to +125"e -55"e to +125"e 

CASE STYLE M·l 08·1 

PRICE 

1·9 $25. I $30. I $35. $35. I $40. I $45 

lQ·24 $24. I $29. I $33. $33. I $38. I $42. 

NOTES: ·With trim resistor specified for Model J and 
supplied for Model K. 

MODEL 143 MODEL 144 (NEW) 

I I I K I 
A I B I C A I I 

HIGH CMRR LOWEST COST FET 

105 5 x 104 

±IOV t'!20mA ±10V Ci'5mA 

5MHz 4MHz 

100kHz 100kHz 

7V/~sec 6V/~sec 

1.5msec 100~sec 

Adj to 0 Adj to 0 

I I I +30 I 
±25 I ±15 I ±7 ±IOO I I 

±20~V/% ±100~V/% 

±250~V/mo ±250~V/mo 

-30 I -15 I -15 (0.-) 100pA 

doubles every lO"e 

doubles every lO"e doubles every 10"e 

±lOpA ±25pA 

doubles every 10°C 

doubles every lOoe doubles every lOoe 

lO 11n 113.5pF 10 11 n II 3.5pF 

10Iln 113.5pF 1011n 113.5pF 

3/IV 3~V 

8~V 3~V 

.1pA .1pA 

±15V ±15V 

>lOV :':\0 V 
40,000@±9V 1000 C"' ±5V 

±15V@±12mA ± 15V @±4.5mA 

-55"e to +125"e -55"C to +125"e 

FA·l M·l 

$55. I $65. I $80. $18. I $28. I 
$52. I $62 I $76. $17. I $26. I 
UWith trim resistor· specified for Model Band 

supplied for Model e. 

MODEL 146 (NEW) MODEL 141 

J I K I • I • I • 
I I A I B I C 

LOW VOLTAGE BEST 
DRIFT FET FET PERFORMANCE 

105 106 

±IOV (0 20mA ± IOV (". IOmA 

5MHz lOMHz 

150kHz 150kHz 

IOV/~sec IOV/~sec 

1.5msec .4msec 

±.7mV· ±lmV* 

+7-1+2 •. 1 +15-, ±7- I ±2· 

I I ±15 I ±1O* I ±5~ 
±15/IV/% ±30~V/% 

±IOO~V/mo ±IOO~V/mo 

-30 I -20 I -30 I -15 1-15 

doubles every 10°C 

doubles every lOoe 

±lOpA ±10pA I ±3pA I ±3pA 

doubles every I we 

doubles every lOoe 

1011n 113.5pF 1011 n 113.5pF 

1011n 113.5pF 1012n 113.5pF 

BilV 3~V 

16~V I~V 

.1pA .1pA 

±15V ±15V 

>10V >lOV 

10,000@±5V 300,000 ~ ±9V 

±15V (u ±5mA ±15V (u ±22mA 

-55"e to +125"e -55"e to +125"e 

F-l L·5 

$57. I $70. I $95. I $115. 1$135. 

$55. I $66. I $90. I $109. 1$128. 

-High performance over lOoe to BO°C temp· 
erature range is indicated. 

MODEL 148 MODEL P501 (NEW) 

I I 
A I B I C A I B I C 

WIOEBAND MICROCIRCUIT 

fAST SETTLING FET HYBRID 

3 x 104 2.5 x 104 

±IOV (" 20mA ±10V@5mA 

10MHz 4MHz 

500kHz 70kHz 

50V/~sec 3V/jJJJec 

5.usec .5msec 

Adj to 0 ±2mV ±lmV ±lmV 

I I 
±50 I ±25 I ±15 ±75 ±25 ±25 

±75J1V/% ±50~V/% 

±250~V/mo ±250~V/mo 

-50 I -25 I -25 -25 -10 -5 

doubles every 10°C doubles every 10"e 

±10pA 

doubles every 100 e 

10 11 n 113.5pF lO11n 114pF 

1011n 113.5pF 1011n 114pF 

6~V 6~V 

8~V 6~V 

05pA .05pA 

±15V ±15V 

>IOV >lOV 

2000 (0 ±9V 1O.000@l±5V 

±15V(u ±5mA ±15V@±7mA 

-55"e to +125°C -55"e to +125"C 

08·1 P·l 

$42. I $47. I $52. $30. $35. $50. 

$40. I $45. I $50. $28. $33. $47. 

Specifications subject to change without notice. 
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ULTRA LOW BIAS CURRENT I VAA.ACTOR BRIDGE ELECTROMETER AMPLIFIERS 
..4 

MODEl 411 I I I I I I 
I , I I I I 

AlltpeCifications typical. 25°C and nominal supply voltage 
unlell otherwise lIP8CifJa:t. 

OPEN LOOP GAIN \ 

dc, rated load,. min 

RATED OUTPUT, min 

FREQUENCY RESPONSE 

Unity gain, small Signal 

Full power re.sponse, min 

Slew rate, min 

Overload recovery 

INPUT OFFSET VOLTAGE (u' 25°C, max 

Average VI. temp 10 to GO°C, max,~vrc I I I I I I 
-25 to 85°C, max,~vrc I I I I I , 

VI. supply 

VI. time 

INPUT BIAS CURRENT (a> 25°C, max 

Average VS. temp 10 to GO°C, max 

-25 to' 85°C, max 

INPUT DIFFERENCE CURRENT (0' 25°C 

Average vs. temp 10 to 60"C 

-25 to 85·C 

INPUT IMPEDANCE 

Differential 

Common' mode 

INPUT NOISE 

Voltage .01Hz to 1Hz p.p 

5Hz to 50kHz rm' 

Cur .. ent .01Hz to 1Hz p.p 

INPUT VOLTAGE RANGE 

Absolute max. differential 

Common mode voltage 

Common mode rejection 

POWER SUPPL Y 

STORAGE TEMPERATURE RANGE 

CASE STYLE 

PRICE 

1·9 

·10·24 

NOTES: 

MOOEllOl MODEL 302 

I I 
A I B J 

HIGH PERFORMANCE WlDEBAND 
DIFFERENTIAL INVERTING 

5 x 105 104 

±10V@20mA ±lOV@2.5mA 

500kHz 20kHz 

5kHz 80Hz 

.3V/psec 5V/msec 

200",ec 5msec 

Adj to 0 Adj to 0 

I I 
t50· ±60 '±30 , 

±30~VI% ±100~VI% 

±500~V/mo ±200~V/mo 

±2pA ±.5pA I ±.25pA 1 

doubles every rc· doubles every rc 
NA NA 

NA. NA 

NA NA 

10 1 0011 500pF 10100 II 500pF 

101201110pF NA 

l~V 2uV 

25~V above .5Hz·.36~V Iv'Hz 
.01pA .01pA 

±20V ±75V or ±7.5mA 

>300V NA 

108(~±300V NA 

±15V@~~1 mA ±15V@~~8 mA 

-55·C 10 +85·C -55·C to +85·C 

A·9 A-9 

$198. $110.1 $135. 1 

$193. $105.' $128. 1 

·Over the temperature range of Qole to +85°C. 
'6Negative input must not exceed 25V. 

MODEL 303 MODEL 310 (NEW) 

I I J I K I 
A I B I I I 

WIDEBANO LOW COST 
NON-INVERTING INVERTING 

104 105 

±lOV@2.5mA tlOV@5mA 

15kHz 2kHz 

60Hz 7Hz 

4V/msec .4V/msec 

5msec 10msec 

Adj to 0 Adj to 0 

I I t30 I tl0 I 
t60 , ±30 , , , 

±100~VI% ±100~VI% 

±200~V/mo ±100~V/mo 

t.5pA 1 ±.25pA' t.01pA 

doubles every 7"C 

doubles every 7°C 

NA NA 

NA NA 

NA NA 

10 10011 500pF 3 x 1011 01130pF 

10 130113.5p F- NA 

q,V 7~V 

above .5Hz •. 36~V Iv'Hz above 1 Hz .1~V Iv'Hz 
.01pA .001pA 

±75V or ±7.5mA ±300V 

>200V NA 

106 @±200V NA 

±15V@~~8 mA ±15V@.:':J5 mA 

-55·C to +85·C -55· C to +85° C 

R-9 W-l 

$110.' $135 , $75.' $125.1 

$105.' $128 J $70., $113., 

010901120,OOOpF for negative input. 
-1090111000pF for negative input. 

MODEL 311 (NEW) 

J I K I 
I I 
LOW COST 

NON-INVERTING 

105 

±lOV@5mA 

2kHz 

7Hz 

.4V/msec 

lOmsec 

AdjtoO 

±30 I tlO I , , 
±100~VI% 

t100~V/mo 

±.OlpA 

doubles every 7°C 

NA 

NA 

NA 

3 x 1011 01130pF 

10140112pFO 

7~V 

above 1 Hz. l~Vlv'Hz 

.001pA 

±300V" 

NA 

100,000 Ii'? ±25V" 

±15V@.:':~5 mA 

-55°C to +85°C 

W-l 

$75, 1 $125·1 

$70.1 $113.1 
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HIGH OUTPUT CAPABILITY OPERATIONAL AMPLIFIERS 

J 

MODEL tI I I I I 
~ I I I I 

All specifications typical@ 2SoC and nominal supply voltage 
unless otherwiSl! specified. 

OPEN LOOP GAIN 

dc, rated load, min 

RATED OUTPUT, min 

FREQUENCY RESPONSE 

Unity gain, small signal 

Full power response, min 

Slew rate, min 

Overload recovery 

INPUT OFFSET VOLTAGE (0 25"C, max 

Average vs. temp 10 to 60"C, max, pV/'C I I I I 
-25 to B5"C, max,pV/'C I I I I 

vs. supply 

VS. time 

INPUT BIAS CURRENT (0 25"C, max 

Average vs. temp 10 to 60°C, max, nArC 

-25 to 85"C, max, nA/'C 

INPUT DIFFERENCE CURRENT (0 25"C 

Average vs. temp 10 to 60"C, nA/'C 

-25 to 85°C, nArc 

INPUT IMPEDANCE 

Differential 

Common mode 

INPUT NOISE 

Voltage .01 Hz to 1 Hz pop 

5Hz to 50kHz rms 

Current .01Hz to 1Hz p.p 

INPUT VOLTAGE RANGE 

Absolute max. diffenintial 

Common mode voltage 

Common mode rejection 

POWER SUPPL Y 

STORAGE TEMPERATURE RANGE 

CASE STYlE 

PRICE 

1·9 

10·24 

NOTES: 

MODEL BIOO MODEL 116 MODEL 163 (NEW) 

I K I 
A 1 I 

100mA LOW NOISE 20V@20mA 

CURRENT BOOSTER 100mA OUTPUT DIFFERENTIAL 

.85 105 5 x 105 

±IOV M100mA ±IIV@ 100mA ±20V@20mA 

25MHz 1.5MHz 

IMHz 500kHz 50kHz· 

30Vlpsec 6V/f.1sec· 

.2J1sec .5msec 

+200mV +IOmV Adi to 0 

I ±5 I 
±lmV('C ±100 ±20 I I 

NA ±500pV/% ±lO./lV/% 

±250pV/mo ±200pV Imo 

±500pA ±300nA 10,+) 35nA 

±.5nA/'C 

NA ±40nAf'C ±.6nAI"C 

NA ±300nA ±3nA 

NA ±.05 

NA ±5nA/'C !.1 

9kll 20kH IMIl 

NA 5MIl 1000MIl 

NA 2"V I"V 

NA 2pV 3pV 

NA 300pA 20pA 

±15V ±15V ±40V 

NA >IOV >20V 

NA 10.000 ~ ±IOV 20.000 ~, ±20V 

±15V Ca' ±8mA ±15V (a ±14mA ±24V (0 ±2mA 

-55°C to +125"C -55°C to + 125°C -55"C to + 125°C 

Q·I T-IO F·I 

$30 $98 3361 $46' T 
$29. $95. $34. I $43. I 

·10kH7 and 1.2V If.1sec for non-inverting operation 

MODEL 165 (NEW) 

I K I 
A I I 

LDWCOST 
20V OUTPUT 

2.5 x 105 

±20V Cal5mA 

1.5MHz 

50kHz· 

6V//J.sec· 

5msec 

Adi to 0 

I ±5 I 
±20 I I 

±lDIlV/% 

±200pV/mo 

(0,+) 35nA 

±.5nA/'C 

±.6nArC 

±3nA 

±.05 

±.1 

1 Mil 

1000MIl 

1pV 

3pV 

20pA 

±40V 

>20V 

20.000 ~ ±20V 

±24V (0 ±4mA 

-55°C to + 125°C 

MI 

$24. I $34. I 
$20. I $29. I 

MODEL 170 MODEL 207M 

l00V OUTPUT 100V OUTPUT 
DIFFERENTIAL CHOPPER STABILIZED 

105 109 

±100V@ IOmA ±100V@ 10mA 

3M Hz 3MHz 

30kHz 30kHz 

18Vlpsec 18V Ipsec 

200psec .5,usec 

+5mV +20pV 

±20 1:.2 

±5I1V/% ±l.uV/% 

±250 pV/mo +5J.Nlmo 

10.+) 150nA ±50pA 

± 1.5nAf'C ±.5pArC 

±20nA NA 

NA 

±.5nArC NA 

150kll 220kll 

I 00 Mil NA 

3pV 10pV 

3pV 10pV 

500pA 20pA 

±20V ±15V 

>20V NA 

40.000 (0 ±20V NA 

± 120V (0 ±6mA ±120V (a ±7mA 

-55°C to +125"C -55°C to +85"C 

T 10 R-7 

$125 $235. 

$119. S224 

Specifications subject to change Without notice 
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SECTION 1100 C41iij'fflfi 

SERIES 889 AMPLIFIERS 
A Family of Flexible Low Cost Chopperless Amplifiers 

Model 505-900 
Rack Module: Holds 12 amplifiers and Model 8200-

146 Power Supply in standard 19-
Dimensions inch rack. 
(including 
power supply): 7 inches high x 21.5 inches deep. 
Model 8200-146 
Power Supply: Mounted on rear of companion Rack 

Module 505-900. Supplies power to 
12 amplifiers. 

Model 505-901 
Rack Module: Holds 12 Model 889 Amplifiers fitted 

with individual amplifier power sup
plies, Model 8228-100. 

Dimensions: 7 inches high x 21 .5 inches deep. 
Model 8228-.1bo 
Individual Amplifier 
Power Supply: Attaches to the rear of each amplifier. 

Dimensions: 

Supplies power for one amplifier. 

1.4 inches wide x 6.9b inches high. 
When the Model 8228-100 Power 
Supply is connected with the Model 
889 Amplifier, the resultant composite 
assembly is a single unit nominally 
1.4 inches x 6.96 inches x 20 inches. 
(W x H x D). 

HOW TO ORDER YOUR SERIES 889 AMPLIFIERS 

Model Description Price 

889-100 Single output 
Gain Range 50-1000 $330 

889-110 Single output 
Gain Range 1-1000 $385 

889-200 g~~L~uW~;~ ~.~!oFk~ef~gn 
VUL ...... LI ..... ,," 'u"o .... >JV ... v .... v $420 

889-205 Dual output, 100 ma Filtered 
Output, Gain range 50-1000 $435 

889-210 Dual output,S ma Filtered 
04tput, Gain range 1-1000 $475 

889-215 Dua I output, 100 ma Fi Itered 
Output, Gain range 1-1000 $490 

889-220 Dual output, buffer amp, 
5 ma Filtered Output, 
Gain range 50-1000 $470 

889-230 Dual output, buffer amp, 
5 ma Fi Itered Output, 
Gain range 1-1000 $525 

The Series 889 Amplifier is a chopperless, high-performance, 
differential instrument designed especially for use in systems re
quiring reproducible data of very high accuracy. The 889 Amplifier 
is capable of supplying either single or dual outputs. The single 
output model delivers a wideband signal of ±10 volts at ±100 
rna. The dual output model provides ± 1 00 rna output as well as 
± 1 0 volts at ± 5 rna or ± 1 00 rna selectable bandwidth output 
for multiplexers, veo's, analog-to-digital converters and other 
comparable output devices. 

HIGH PERFORMANCE 

The 889 Amplifiers feature a wide frequency response, high 
common mode rejection, fast settling and overload recovery 
time. A low drift rate, low temperature coefficient and low 
input currents are obtained through application of the latest 
developments in integrated circuits. 

GAIN FROM 1 TO 2500 
The 889 Amplifier features a gain range of from 1 to 2500, 
which enables any desired output up to ± 1 0 volts to be 
achieved. 

3-POLE ACTIVE FILTER 

Superior signal-to-noise ratio can be obtained with the 889 
Amplifier through use of a 3-pole, active filter with 9 posi
tions: 1 Hz, 3 Hz, 10Hz, 30 Hz, 100 Hz, 300 Hz, 1000 
Hz, 3000 Hz, and 10,000 Hz, as well as a wideband position. 

120 DB COMMON MODE REJECTION 

The 889 Amplifier provides at least 120 db of common 
mode rejection. 

COMPLETE USEABLE BANDWIDTH 

In the 889 Amplifier, no slew. limiting will occur for differen
tial full scale inputs of up to 40 kHz, which means that the 
entire selected bandwidth is usable up to 40 kHz. 

32 DIFFERENT CONFIGURATIONS TO CHOOSE FROM 

The ASTRODATA 889 Series of amplifiers features flexibility 
of design. There are 32 different configurations to choose 
from to fill specific needs. All of the configurations plug into 
the same rack adapter. Options such as gain vernier, gain 
readout, filtered output, etc. are covered in detail on the 
following pages. 

SPACE SAVING PACKAGING 

Twelve of the 889 Amplifiers occupy only seven inches of 
rack height and mount into the ASTRODATA standard Model 
505-900 Rack Adapter or 505-901 Rack Adapter. A choice 
of individual or common power supplies is another of the out
standing features of the ASTRODATA 889 Amplifier. 

Dash No. Change Dash No. Change Dash No. chanie 
For Gain Vernier nd For Gain Vernier For Gain Readout 

Add $30.00 Add $20.00 Readout Add $50.00 

101 102 103 

III 112 113 

201 202 203 

206 207 208 

211 212 213 

216 217 218 

221 222 223 

231 232 233 

Power Supply: 8200-146-$520 8228-100 - $100 Rack ModUle: 505-900 - $295 505-901 -$295 

ASTRODATA INC. P.O, BOX 3003·240 E. PALAIS ROAD, ANAHEIM, CALIF.· (714) 772-1000 

512 See YELLOW SECTION for Local Offices, Phones eem /1969 



'@iiijlmD SECTION 1100 

Avantek -years ahead today I 

SUMMARY OF CURRENT AVANTEK TRANSISTOR AMPLIFIERS 
WITH GUARANTEED PERFORMANCE SPECIFICATIONS 

II: ... 
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DISCRETE COMPONENT TYPES 

AVANTEK 
MODELS 

AM·lOOON 
AM·1200N 
AM·1435N 
AM.I540N 51 

AM·2200N 

AM.2300N 51 

AM.2300N.07 5 I 

AS·I000N 
AMM·2000M Series 
AMM·2300M Series 

AMp·l000N 
AMP.1500N 5 

AMP·2300N 
AMP·2600N 

MINIMUM FLAT 
FREQUENCY 
RESPONSE 

(MHz) 

1000 to 2000 
1200 to 1400 
1435 to 1550 
1435 to 1540 
2200 to 2300 

2200 to. 2300 
1435 to 2300 
1000 to 2000 
1000 to 2000 
1435 to 2300 

1000 to 2000 
500 to 1500 

1400 to 2300 
1000 to 2600 

NOISE FIGURE 
(dB) 

MAX AVE 

5.5 5.0 
4.5 4.2 
5.0 4.5 
4.5 
6.5 

6.0 
6.2 
7.5 6.0 
6.2 
6.5 L Band 
7.5 S Band 

6.0 5.0 
8.0 5.0 
8.0 6.0 
9.0 7.5 

GAIN 
(dB) 

TYP. 
MIN MIN 

26 28 
26 28 
25 28 
30 
26 28 

30 
30 
22 24 

Options from 7 to 48 
Options from 5 to 25 

25 27 
25 27 
25 26 
30 33 

GAIN 
FLATNESS 

(±dB) 
MAX TYP 

1.0 0.5 
0.5 0.3 
0.75 0.5 
0.2 
1.0 0.5 

0.3 
1.0 
1.0 0.5 
1.0 
0.8 

1.0 0.5 
1.0 0.5 
1.0 0.5 
1.5 1.0 

POWER OUTPUT 
FOR 1 dB GAIN 
COMPRESSION 

(dBm) 
MIN AVE 

-5 -2 
-3 0 
-3 0 
+9 
-3 0 

+8 
+6 
-9 -5 
+10 
+10 L Band 
+15 S Band 

+7 +10 
+8 +10 
+8 +9 
+6 +9 

TYPICAL 
AVANTEK 

INTERCEPT 
POINT FOR 1M 

(dBm) 

+7 
+12 
+12 
+21 
+12 

+17 
+17 
+5 
+24 

+23 L Band 
+28 S Band 

+20 
+20 
+20 
+17 

MAXIMUM DC 
VSWR INPUT 

(50 ohms) POWER 
INPUT OUTPUT Vdc3 rna 

2.0 2.5 15 30 
2.0 2.0 -15 25 
2.0 2.0 -15 25 
2.0 2.0 +15 50 
2.0 2.0 -15 30 

2.0 2.0 +15 65 
2.0 2.0 +15 65 
2.0 2.5 -15 30 
J.3 1.3 -15 100 
J.3 1.3 -12 90 

2.0 2.0 +15 60 
2.0 2.0 +15 60 
2.0 2.0 +15 50 
2.5 2.5 +15 80 

:E AMP·3500N 2000 to 3500 10.0 8.0 Options from 5 to 35 1.5 1.0 +8 +10 +18 1.75 2.5 -15 110 

... 
AG·I0M 100 to 200 en 

Ci z AG·15M 150 to 300 
;= 

AG·20M 200 to 400 9 
:! AG·25M 250to 500 
!:i 
=> AG·50M 500 to 1000 

AT·lOOON 755 to 985 .. ... AL·5M 50 to 150 
;= AL·IOM 100to 200 
C> 

AL·15M 300 ... 150 to 
~ AL·20M 200 to 400 => 
Ci AL·25M 250 to 500 ... 
~ AL·50M 500 to 1000 ... AL·50M·A 500 to 1000 
en 

AL·70M 700 to 900 Ci z ADL·3M 30 to 300 
~ AWL·500M 0.001 to 500 ..... 

AWL·1200M 0.1 to 1200 

Ap·5T 50 to 150 
Ap·IOT 100 to 200 
Ap·15T 150to 300 .. AP·20T 200 to 400 ... 

;= AP·25T 250 to 500 
C> ... 
:z: ADp·3T 30 to 300 

'" AWP-400T 10 to 400 ;: 

e AWP.lOOOT I 10 to 1000 
AV·lT 0.01 to 300 

~ AV·3T 0.01 to 300 => 
Ci ... AV·4T 0.02 to 300 
~ 

AV·5T' 1.25 Nsec SSRT 
1.60 Nsec LSRT 

AV·6T 0.02 to 400 MHz 
AV·7T' 1.1 Nsec SSRT 

1.25 Nsec LSRT 

NOTES: I Pre·Producllon Specificalions 
2 Connector Oplions Available 
J DC Power Supplies available 

2.5 2.0 24 26 1.0 0.5 -3 +2 ;1-15 2.0 2.0 

2.5 2.0 24 26 1.0 0.5 -3 +2 +15 2.0 2.0 

2.5 2.0 24 28 1.0 0.5 -3. +2 +15 2.0 2.0 

2.5 2.0 24 28 1.0 0.5 0 +2 +15 2.0 2.0 
4.0 3.5 22 24 1.0 0.5 -6 -3 +5 2.5 2.5 

3.5 23 0.5 +5 +15 1.25 1.5 
3.5 3.0 25 25 1.0 0.5 0 +2 +10 2.5 2.0 
3.5 3.3 25 26 1.0 0.5 -3 0 +8 2.0 2.0 
4.0 3.5 25 26 1.0 0.5 -3 0 +10 2.0 2.0 
4.0 3.5 24 26 1.0 0.5 -3 +1 +10 2.0 2.0 

4.5 3.8 24 26 1.0 0.5 -3 +4 +10 ) 
2.0 2.0 

8.0 7.0 24 25 1.5 1.0 +3 +6 +15 2.5 2.5 
6.0 5.0 24 25 1.5 1.0 +3 +6 +15 2.5 2.5 
8.0 7.0 24 25 1.0 0.5 0 +2 +12 2.0 2.0 
5.0 4.0 25 26 1.0 0.5 0 +5 +12 2.0 2.0 

5.0 4.5 25 26 1.5 1.0 +5 +7 +15 2.0 2.0 
6.0 5.0 25 26 1.5 1.0 +5 +7 +15 2.0 2.0 

4.0 3.5 30 31 1.0 0.5 +20 +21 +30 2.0 2.0 
5.5 5.0 30 31 1.0 0,.5 +20 +22 +30 2.0 2.0 
6.0 5.0 30 31 1.0 0.5 +20 +22 +30 2.0 2.0 
6.5 6.0 30 31 1.0 0.5 +20 +22 +30 2.0 2.0 
6.5 6.0 30 31 1.0 0.5 +20 +22 +30 2.0 2.0 

5.5 5.0 30 31 1.0 0.5 +20 +21 +30 2.5 2.0 
10.0 Typ. 8.0 25 26 1.0 0.8 +27 +28 +37 odd +55 even 2.0 3.0 
7.5 6.0 30 1.0 +20 +32 odd +50 even 2.0 2.0 
8.0 7.0 29 31 1.0 0.5 +19 +21 +30 2.0 2.0 
20-30 mvolts 29 30 Pulse Optimized ±2.5 V Peak NA 50 ohms 

8.0 7.0 30 31 1.0 0.8 +29 +31 +37 2.0 2.5 
25 mvolts 30 31 Pulse Optimized ±9 V Peak NA 50 ohms 

8.5 24 25 1.0 0.75 24 25 +35 odd +50 even 2.5 2.5 
30 mvolts 24 25 Pulse Optimized ±5 V Peak NA 50 ohms 

4 Designed for use With Avanlek Amplifiers which sel System 
Noise Figure and Overall Gain 

6 SSRT-Small Signal Rise Time 
LSRT-Large Signal Rise Time 

5 Amplifier Inlernal·By·pass Swilch available 

+15 
+15 
+15 
+15 
+15 

+15 
+15 
+15 
+15 
+15 

+15 
±12 
±12 
±12 
±12 

+15 
+15 

+24 
+24 
+24 
+24 
+24 

+24 
+28 
+24 
+28 
+28 

+28 
+28 
+28 
+28 

A van t e k 2981 Copper Rd., Santa Clara, Calif. 95051. Phone: (408) 739·6170. Cable: AVANTEK. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

25 
25 
25 
25 
25 

25 
20 
20 
25 
25 

25 
30 
30 
30 
30 

40 
40 

150 
175 
175 
250 
250 

250 
560 
300 
200 
200 

650 
650 
325 
325 

STANDARD 
RF 

CONNECTOR' 

N 
OSM 

N 
N 
N 

N 
N 
N 

OSM 
OSM 

N 
N 
N 
N 

Nor OSM 

OSM 
OSM 
OSM 
OSM 
OSM 

N 
OSM 
OSM 
OSM 
OSM 

OSM 
OSM 
OSM 
OSM 
OSM 

OSM 
OSM 

TNC 
TNC 
TNC 
TNC 
TNC 

TNC 
TNC 
TNC 
TNC 
TNC 

TNC 
TNC 
TNC 
TNC 
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• CL- COMPUTER LABS 

Allor nothing 
If our Op Amps don't have ALL 
these features, we don't ship 

GAIN-BANDWIDTH PRODUCT: 125 MHz 
OUTPUT VOLTAGE RANGE (±15-volt supply): 

±2.0 volts into 100 ohms 
±3.5 volts into 1000 ohms or greater 

OUTPUT VOLTAGE RANGE (±12-volt supply): 
±1.5 volts into 100 ohms 
±2.0 volts into 1000 ohms or greater 

VOLTAGE GAIN (DC open loop): 
100,000 with 100-ohm load 

SLEW RATE: 250 volts/u sec. 
iNPUT VOLTAGE OFFSET: 3 mv max. 

(no adjustment required) 
vs. temperature: 10 uv/ DC 

INPUT CURRENT OFFSET: 100 na max. 
(no adjustment required) 

vs. temperature: 20 na/ DC 
INPUT IMPEDANCE (DC): 50,000 ohms min. 
INPUT NOISE: 40 uv rms 

(for 1 MHz bandwidth) 
INPUT-OUTPUT STRUCTURE: Single-ended 
TEMPERATURE RANGE: 

Operating: -25 C to +85 C 
Storage: -60 C to +125 C 

POWER: ±12 volts to ±15 volts (voltages 
used should be equal within 2%) 

-, 
r 
N 
0 
N 

L 

.65 r- r-1.l4i 
.1. +VOLTS -, 

BLANK INV 

0« IN ... - OUTPUT qc 

-VOLTS SIG 
GRD 

PWR GRD 

--I..~L GRID SPACING 0.1" 

OA-125 IN CONSTANT GAIN APPLICATION OA-125 AS A DIFFERENTIATOR OA-125 AS AN INTEGRATOR 

200 

E, 

1 
-= -= 

~; 

1000 

E. 

1-
-= -= 

That isn't all ... 
We are always improving and 
adding to our product line. 

,. ~ I r;" or need other ideas, call us. 

~c~ > See our AID and DIA con-
,.-!:-/ --.> verters in Section 2000. 
--:~-../ 

COMPUTER 
-eb- LABS 
for tomorrow's technology today 

(919) 292-6427 • 1109 SOUTH CHAPMAN ST. 
GREENSBORO, N. C. 27403 

eern/1969 See YELLOW SECTION for Local Offices, Phones 515 



SECTION 1100 UJ,iiijllffid 

WIDEBAND POWER 

LINEAR OPERATtON (UP TO 60 WATTS)-SOLID STATE, TUBE, & HYBRID 

Passband Power Output Gain Dimensions & Wt. Other 
Model 3dB Nom. Max. @ 1 dB Compo Nom. 

dBm dBm dB 

1029 100-300 MHz +47 +44 8 

1029-A 0.1-250 MHz +47 +44 10 

1029-8 1-160MHz +49 +48 16 

1012 0.001-185 MHz +40 +41 7.5 

1012-A 0.1-60 MHz +41 +44 12 

1028 3(}-300 MHz +37 +35 30 

4009 1-40 MHz +35 to +38.5 40,20 
Select. 

3008 1-40 MHz +38.5 +35 to +38.5 20 
4013-SA 1-425 MHz +27 40,20 

Select. 
4013-S8 4-470 MHz +27 40,20 

Select. 
3010-A 1-425 MHz +27 25 
4375-S 0.1-230 MHz +26 to +30 60,40,20 

Select. 
3016-S 0.1-240 MHz +26 to +30 
3007 0.1-230 MHz +22 to +28 

Avail. with 1 kHz response, and 50 n Z 
3502 1-300 MHz +20 

*DISTRIBUTED AMPLIFIERS 

The distributed amplifier is an effective means of paralleling 
state-of-the-art solid-state and tube devices to obtain very high 
output powers. C-COR has been designing and manufacturing 
this type of device since 1953, and now offers a complete line 
ranging from 50 watt vacuum tube models to 5 watt solid-state 
units, !]"lost of which are listed in the tables. 
New designs are coming out of our laboratory on a regular 
basis. Contact us for the most difficult requirements regarding 
power and bandpass. Some of our amplifiers are being used by 
NASA at Cape Kennedy in many critical applications. 

The Model 3010-A is a sol id-state 
distributed amplifier module which 
provides an output of % watt of 
linear power from 1 MHz to 425 
MHz. The module design is such 
that efficient heat transfer can be 
accomplished in practically any 
mounting situation. The Model 
3010-AP is available for pulse use. 

23 
20 

6 

Z Z H W 

in out in. in. 

50 50 21 19 

50 93 21 19 

75 50 21 19 

50 93 8% 19 

75 50 8% 19 

50 50 8% 19 

50 50 5% 16%. 

50 50 3% 4% 
50 50 5% 16% 

50 50 5% 16% 

50 50 1% 3% 
50, 75 50, 75 5% 15% 
Select. Select. 

50 50 1% 3% 
75 75 1% 3% 

50 50 1% 21'4 

NARROW-BAND POWER AMPLIFIERS 

L Wt. Desc. Amp. 

in. lb. Pkg. 

17 185 dist.· tube, 
bar.dpass 

17 185 dist. * tube, 
low pass 

17 185 dist.· tube, 
low pass 

12% 24 dist.· tube, 
low pass 

12% 24 dist.· tube 
low pass 

12% 18 distributed 
hybrid 

13 15 push-pull 

12 4 push-pull. 1,4 
13 12 without ALC 1 

& gain adj. 
13 12 see 4013-S, 

"Lab Amps" 
11 % 4 distributed 1,4 
10 10 distributed 1 

10 3 distributed 1,4 
10% 3 distributed 1,4 

3% 0.5 M"in-Econ 1,4 

The illustration shows Model 1029 
integrated into a complex ampli
fying system, designed and built 
for NASA, which delivers in excess 
of 20 watts of linear power. A
vailable in several bandpass con
figurations, Model 1029 is capable 
of supplying up to 50 watts of 
power. It is adaptable for opera
tion at lower powers on the order 
of 5 watts with intermod products 
of -40 d8. Many special require
ments can be met, including .RFI 
shielding. 

INTERSTAGE FILTER DESIGNS FOR SELECTIVE AMPLIFICATION-SOLID STATE 

r .. Center 

IVloael r-req. 

Range 

3228 100-150 MHz 
3228-A 150-300 MHz 
3228-8 300-500 MHz 
3115 75-500 MHz 

Power Output 

oanawlatn IVlax. I!,!JI aD ~omp. 
3dB Nom. dBm dBm 

2%-10% +31 +30 
2%-10% +30 +27 
2%-10% +30 +27 

10-100 MHz +43 +25 to +33 

Model 3228 is a high out
put, narrow band RF am
plifier capable of operating 
at a customer selected fixed 
frequency between 100 
MHz and 500 MHz. It op
erates as a linear amplifier 
for low levels and in a more 
efficient mode for high level 
signals. 

Dimensions & Wt. 
\:lam L L n vv 

Nom. dB in out in. in. 

32 50 50 1% 3% 
32 50 50 1% 3% 
25 50 50 1% 3% 
21 50 50 5 5 

The Model 3115 is a cElr
amic tube amplifier wi~h 
multi-pole interstage filters 
with output capabilities up 
to 20 watts. The three 
stage amplifier module can 
be supplied in a wide range 
of center frequencies up to 
500 MHz. Specify band
width required. 

L vvt. uesc. 

in. lb. 

9% 1.5 { available 
9% 1.5 for 
9% 1.5 class C 
12 6 ceramic tube 

r.7:"---·-------------...;.."":s~e:'::e:-:-;Y:;E~L':'"L':;O::':W~S:::E.-:C::"T;:-;I;::O:;:N';"'":;f:"o:"r 7Locai""Offices, Phones 
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GENERAL PURPOSE WIDEBAND 

Model 

3203-A 
3371-A 

3374-A 

4013-S8 

4013-SA 

30.10-A 
3596 
3320 

4375-S 

3016-A 
3007 

4223 

3362-E 
3364-E 
3366-E 
4376 

3580 

3329-E} 
3368-E 
3388-E 
3329 

3378-A 

3528 
3581-E 

3582 

1319-F 

1390 

3501 

3577 

Model 

3607 
3607-A 
3603 
3606 
3606-A 

eem /1969 

WIDE DYNAMIC RANGE FOR SUPER VIDEO R.F. WIDEBAND USE-SOLID STATE 

Output Capability Gain Noise 
Passband Nom. @ 1 dB Compo dBm Nom. (r!!!s) Z H W L Wt. Pkg. 

3dB Nom. Power Test Spec. dB (,uV) In:Out in. in. in. lb. 
dBm @ZL 

0.2-1 GHz +8 1.4 Vp-p @ 50 i! 20 4-7 d8 50:50 1 5/8 2Y, 1% 1 1,4 
0.02-550 MHz +20 ea. output 6 Vp-p @ 50!1 20 60 50:50 2 3 9 2 1,4 

0.02-500 MHz +17 12 Vp-p @ 100 !l 20 60 1 M!!:50 1% 3 4% 1,4 
7 pF 

4-475 MHz +27 14 Vp-p @ 50!! 40, 20 50 50:50 5% 16Y, 13 12 
select. 

1-425 MHz +27 14 Vp-p @ 50 \! 40, 20 50 50:50 5% 16Y, 13 12 
select. 

1-425 MHz +27 14 Vp-p @ 50 !! 23 60 5-:50 1% 3% 11 Y, 4 1,4 
6-300 MHz +4 1 Vp-p @ 50 () 20 30 50:50 1% 2% 3% 0.5 1,4 
30-300 MHz +25 to +27 14 Vp-p @ 75!1 25 6 dB 50:75 2 3 6 1 1,4 

0.1-230 MHz +30@50 MHz 25 Vp-p @ 75!! 60,40,20 35 50:50 5% 15Y, 10 10 
select. 75:75 

0.1-240 MHz +26 @ 200 MHz 15 Vp-p@ 75!l 23 50 50:50 2% 4 10 2.5 1,4 
0.OB-230 MHz +22 to +28 {20 Vp-p @ 50 MHz 20 40 75:75 1% 3Y2 10Y, 3 1,4 

10Vp-p@75!1 
200 MHz 

20-240 MHz +2 7.5 Vp-p @ 75!l 20-25 10 dB 75:75 3% 3% 9% 3 
adj. 

1-kHz-200 MHz +20 min. { 6.3 Vp-p min. 20 35 50:50 1% 3% 6 1 1,4 
1-kHz-200 MHz +20 min. @50!! 40 35 50:50 1% 3% 9 1 1,4 
1 kHz-200 MHz +20 min. t0175MHz 60 35 50:50 1% 3% 12 1 1.4 
10 Hz-200 MHz +13 { 2.8 Vp-p @ 50 'I 40,20 60 1 M:50 5% 6 10 3 1 

1.4 Vp-p @ 50!1 select. 
5% distn. 

25 kHz-175 MHz +4to+10 1 Vp-p @ 50!! 20 35 50:50 1% 2% 3% 0.5 1,4 

{+25 min. { 10 Vp-p @ 50 !! 20 40 50:50 1% 3Y, 7% 1 1,4 
5 Hz-130 MHz to 5% distn. 40 35 50:50 1% 3Y, 10Y, 1.5 1,4 

70 MHz to 70 MHz 60 35 50:50 1% 3Y:z 13Y, 2 1,4 
5 Hz-70 MHz +20 to +25 {12 Vp-p to 10 MHz 20 30 50:50 1% 3Y, 7% 1 1,4 

6 Vp-p to 50 MHz 
18 kHz-100 MHz +32 {40 Vp-p @ 150 34 50:<50 3% 4 8 1,4 

& 10 pF, 5% distn. 
100 Hz-100 MHz +12 2.5 Vp-p min. @ 50 !I 20 25 50:50 1% 2% 3% 0.5 1,4 
20 kHz-60 MHz +4 1 Vp-p @ 50!1 

15 Hz-20 MHz +17 to +20 { 2 Vp-p @ 50 !I 
1% distn. 

2 Hz-20 MHz +23 { 8 Vp-p min. @ 75 !l 
2% distn. 

2 Hz-20 MHz +28 to +30 { 20 Vp-p @ 75 !I 
5% distn. 

20 Hz-20 MHz +5 {1 Vp-p @ 50!! 
5% distn. 

15 Hz-12 MHz +18to+21 {4 Vp-p @ 50 n 
5% distn. 
2 Vp-p @ 50!! 
1 % distn. 

20 20 50:50 1% 2% 3% 0.5 1,4 

10x 25 5k:50 1% 2% 3% 0.5 1,4 

25-40 10 75:75 3% 19 11 7 
adj. 
20 50 75:75 3% 19 10 7 

35 35 50:50 1% 2% 3% 0.5 1,4 

20 20 2.2M:50 1% 2% 3% 0.5 1,4 
4 pF 

The 3007-L features a 1 k Hz to 200 M Hz solid-state distributed 
amplifier with 75 ohm output capability. Its low frequency re
sponse makes it very useful as a video amplifier, as well as an 
RF amplifier. The enclosure has efficient heat transfer and easy 
accessibility, which are featured in many of the modules listed. 
The Model 3329-E, which incorporates RC coupled transistor 
stages also uses this package. 

IF AMPLIFIERS 
HIGH OUTPUT FOR POST AMPLIFICATION-SOLID STATE 

Center Bandwidth Power Output Gain Noise Other 
Freq. 3 dB Nom. @ 1 dB Comp Nom. Figure Z Z H W L Wt. Amp. 
MHz MHz dBm dB dB In Out in. in. in. lb. Pkg. 

20 13 +19 4-10 10 50 50 1% 2% 6 1.0 1,4 
24 11 +19 24-30 10 50 50 1% 2% 6 1.0 1,4 
30 10 +20 40-60 7 50 50 1 5/8 2Y:z 11 1.5 1,4 
60 1 +18 50-70 8 50 50 1 5/8 2% 11 1.5 1,4 
60 1 +20 50-70 8 50 50 1 5/8 2% 11 1..5 1,4 
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LOW NOISE 

FOR ANTENNA PREAMPS AND LOW NOISE INSTRUMENTATION 
SOLID STA TE AND CERAMIC TUBE 

Power 
Center BW Output Gain Dimensions & Wt. 

Model Freq. 3dB Pass· @ 1 dB Nom. Noise Z H W L Wt. Dese. Pkg. 
MHz Nom. band Compo dB dB In:Out in. in. in. lb. 

dBm 

32D3-A 2.0.0 MHz- +8 2.0 4-7 5.0:5.0 1% 2 4 .0.5 wideband 1,2 
1 GHz &4 

22.02 5.0.0-65.0 2.0 MHz -4 to +1 2.0 4.5-6 5.0:5.0 2% 35/8 6% 1.5 antenna* 
22D2-A 4.0.0-5.00 2.0 MHz -4 to +2 23 3.5-4.5 5.0:5.0 2% 35/8 6% 1.5 antenna 
22.o2-B 25.0-4.0.0 2.0 MHz -2 to +1 23 3-4 5.0:.5.0 2~ 35/8 6% 1.5 antenna 

32.04 47.0-89.0 10-2.0 MHz .0 9/stage 5-7 5.0:5.0 3% 4 8 ~antenna 1,2, 
FET cavity &4 

32Dl-A 1.0.0-65.0 2.0 MHz .0 25-3.0 2-5 5.0:5.0 1% 2% 6 low noise** 1,4 

3578 25.0-5.0.0 2.0 MHz -4 2.0 4 5.0:5.0 1% 2% 3% .0.5 Min-Econ 1,4 
3579 1.00-25.0 2.0 MHz -2 25 3 5.0:5.0 1% 2% 3% .0.5 Min-Ec(;>n 1,4 

3583 ~.5 MHz- +4 2.0 4 5.0:5.0 1% 2% 3% .0.5 Min-Econ 1,4 
3583-AA 5.0 MHz 2.5 
31.03 47.0-1.0.0.0 1.0-2.0 MHz +5 24 7-1.0 5.0:5.0 3 3 B 1.5 Beramic 1,2 
2113 47.0-1.0.0.0 1.0-2.0 MHz +5 12 7-1.0 5.0:5.0 3% 5 12 2 tube 
311.0 5.0-5.0.0 1.0-2.0 MHz +5 15-35 3-7 5.0:5.0 3 3 5% 1.5 avity 1,2 

"The Model 22.02 solid-state UHF preamplifier provides the ul
timate in low-noise performance in an economical package 
suitable for outdoor mounting. This amplifier is ideally suited 
for any communication requirement where low-level signals 
must be amplified. The PS-25 dc power supply is a companion 
unit which is housed in an identical package. 

""Model 32Dl-A is available in any center frequency from 1.0.0 
MHz to 65.0 MHz with a noise figure of from 2 dB to 5 dB, de
pending on frequency and other specs. The module is housed 
in a rugged aluminum extrusion which features accessibility for 
repair and tuning. Similar to 22.02 except Pkg. Other circuit 
designs available in Min-Econ packaging. 

VIDEO AMPLIFIERS 
FOR AMPLIFICATION AND DISTRIBUTION OF EXTENDED BANDWIDTH TV VID~O 

AND OTHER SIGNALS-SOLID STATE 
Output Capability 

Passband Nom. Test No. Gain Noise Dimensions & Wt. 
3dB Power Spec of Nom. p,V Z H W L Wt. 

Model Nom. dBm @ZL Out- dB rms In:Out in. in. in. lb. Dese. Pkg. 
MHz @1 dB puts 

Compo 

34.07 1.0.0 Hz-6D MHz +2.0 5.5 Vp-p @ 5.0 8 5.5 1.0.0 Nom 5.0:5.0 2 4 1.0 distri-
bution 

3471 6.0 Hz-35 MHz +13 2.8 Vp-p @ 5.0 4 -3 to +3 75 2.0.0:5.0 3% 2% 9 distri-
<1% distn. adj. bution 

1319-F 2 Hz-2D MHz +23 ~ Vp-p @ 75 {25-4D 1.0 75:75 3% 19 11 7 {videO 
% distortion adj. & pulse 

139.0 2 Hz-2D MHz +28 to +3.0 ~D Vp-p @ 75 2.0 5.0 75:75 3% 19 1.0 7 {Video 
5% distortion & pulse 

3453 5 Hz-2D MHz +16 f Vp-p @ 75 4 to-8 125 Nom. 4.0 k:75 3% 2% 9 {gistri-
5% distortion adj. utlon 

4454 5 Hz-3 MHz +24 .0 Vp-p @ 75 4 e6 
1.0.0 Nom. 2 k:75 3% 4 9 {gist:i-

2% distortion adj. utlon 

3593-A 5 Hz-2D MHz +13 1 Vp-p @ 75 {0-5@ 5.0 Nom. 75:75 1% 2% 3% .0.5 {Cable 1,4 
1.0 MHz equalizer 

3592 5 Hz-3D MHz +12to+15 2 Vp-p @ 5.0 {unity 1.0.0 7.0 k:5D 1% 2% 3~ .0.5 Min-Econ 1,4 
volt gain 
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C-COR 
FAST RISE TIME PULSE 

1 TO 10 ns RISE TIMES, OPTIMIZED FOR MINIMUM RINGING AND DISTORTION-SOLID STATE 
Rise Time Gain Noise -0'1 menslons--siWt. Other 

Model nanosec. Droop Linear Nom. J.J- Volts Z H W L Wt. Amp. 
Typ. Max. % @ PW Output dB rms I n: Out in. in. in. lb. Pkg. 

4013-P 1-1.2 

3010-AP 1-1.2 

3371-AP 1-1.2 

3374-AP 1-1.2 

3693-AP 2 

1.3 10%@ 350 ns ±6 VP @50 

1.3 10%@350 ns ±6 VP @ 50 

1.3 1 0% @ U.5 fJ. s 

1.3 10% @ 1.fJ. s 

2 10%@2fJ. s 

{+4 VP@50 
i8 VP @ 100 
±2 VP @ 50 

±5 VP @ 50 

{40, 20 
select. 

23 

20 

20 

unity 

50 

60 

60 

60 

60 

50:50 

50:50 

5% 16% 13 12 

1% 3% 11% 4 1,4 

50:50 2 3 9 2 1,4 

1,4 {1 M!l :50 1% 3 
7 pF 

4% 

{1 M!!:50 { % 
7 pF (dia.) 

6 0.5 

4375-P 2.1 2.5 10% @ 100 ns ±7.5 VP @ 75 r60, 40, 20 
1 select. 

3016-AP 2.1 2.5 10%@ 350 ns -1:.7.5 VP @ 75 23 

35 50:50 
75:75 
50:75 

5% 15% 10 10 

Available aligned to drive a capacitive load (5-50 pF) 

3596-A 1.8 2 10% @ 1 fJ. s ±0.5 VP @ 50 

3692-AP 2 2 

3362-F 2 

3364-F 2 

3366-F 2.2 

3329-F 3 

10%@20fJ. s 

10%@3fJ.S} 

10%@3Ils 

10%@1fJ.s 

±0.5 VP @ 50 

+3 VP @ 50 
::-6 VP @ 50 
(G Model) 

20 

unity 

45 

30 

50 

1% 3% 10 

50:50 1% 2% 3% 

1 M n:50 % 6 
7 pF (dia.) 

1% 3% 6 

1 % 3% 9 

1% 3% 12 

2 1,4 

0.5 1,4 

0.5 

1,4 

1.5 1,4 

2 1,4 

1% 3% 7% 1,4 

3368-F 3.5 

3 

3 

3 

5 

5 

5 

2%@ 1 ms 

2%@2mS} 
+4, -8 VP @ 50 
-12 VP @ 50 

23 

40 

60 

20 

40 

60 

30 

35 

35 

40 

35 

20 

50:50 

50:50 

50:50 

50:50 

50:50 

50:50 

1% 3%105/8 1.5 1,4 

1 % 3% 13 5/8 2 1, 4 3388-F 4 

3518 3-4 

3587-A 25 

2%@ 1 ms 

52%@20fJ.s 

3510%@1fJ.s 

(G Model) 

±1.5 VP @ 50 

±25 VP @ 
0.5 M !l, 50 pF 

The Model 3329-G is one of a family of broad-band RC couplad 
amplifiers with extremely low frequency responSe which 
enables it to handle extremely wide as well as very fast rise 
time pulses. It features 5 ns rise time, an output capebility of 
-12 volts peak across 50 ohms end 2 percent tilt in a 1 milli
second pulse. The Models 3368-G and 3388-G are the 40 and 
60 dB versions in this family. 

20 

20-48 
adj. 

20 50:50 

100 100:100 

1% 2% 3% 

1% 2% 3% 

0.5 1,4 

0.5 1,4 

The Model 3362-G is a 20 dB gain version in a family of broed
band RC coupled amplifiers. It features a negative 6 volt peak 
output across 50 ohms with a rise time of 3 ns. The low fre
quency response of 1 k Hz makes this unit useful for video am
plification as well as fast rise pulse instrumentation. The Models 
3364-G and 3366-G are the 40 and 60 dB versions in this 
family. 

WIDEBAND TV DISTRIBUTION AMPLIFIERS 
FOR PRODUCTION LINE OR LABORATORY DISTRIBUTION OF TV RF SIGNALS 

Passband Typical 

Model 3dB Nom. Outputs Channels Z Z Operation Description 

MHz In Out X-Mod 

1324 100 kHz-230 MHz 1-12 {,!O,75 {,!O,75 53-63 dBmV @ -57 dB rsack Mount. 23 dB gain. 
select select Similar to Model 4375-S. 

2306 50-220 MHz 2 1-12 75 75 53 dBmV @ -63 dB Plug-in chassis. 117 Vac powered. 
4223 20-240 MHz 1 1-12 75 75 43 dBmV @ -57 dB Self-powered. 25 dB gain. 
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SECTION 1100 'Miiih,ffld 

LABORATORY 

GENERAL PURPOSE WIDEBAND AND FAST PULSE AMPLIFIERS 
INTEGRAL POWER SUPPLIES, SPECIAL FEATURES-VERSATILE .LABORATORY INSTRUMENTS 

Model 

4013-5 

4013-5B 

4028 

4375-5 

4376-A 

4'109 

4013-P 

4375-P 

Passband 
3 dB Nom. 

1-425 MHz 

4-480 MHz 

30-300 MHz 

0.1-230 MHz 

10 Hz-200 l1.li Hz 

1-40 MHz 

Output Capability 
Flat- Nom. @ 1 dB Compo 
ness 
dB 

Power Test Spec. 
dBm @ZL 

+.25 ALC, +27 14 Vp-p @ 50 
+1.5 dB @ 10 MHz-400 MHz 
+1 dB @ +27 14 Vp·p @50 
To l1.li Hz-470 MHz. 
+1 dB @ . +3533 Vp-p @ 50 
50 II,IIHz-285 MHz 

+0.5 dB @ +26 to +30 
T MHz-200 MHz 

+0.5 dB @ +13 
50 Hz-150 MHz 

+ 1 dB @ +35 to +38 
'2 MHz-30 MHz 

{ 15 to 
25 Vp-p @ 75 

{
2.8 Vp·p @ 50 
1.4 Vp-p @ 50 
5% distortion. 
38 Vp-p @ 50 

Gain 
Nom. 

dB 

{ 40, 20 
select. 

{ 40, 20 
select. 
35 

{
60, 40 
or 20 
select. 

{ 40, 20 
select. 

I40, 20 
lselect. 

1.3 ns RT, 10% ringing: 
10% droop @ 350 ns 

I±6 VPul.se @ 50 40, 20 
l@ spec. pulse select. 

2.5 ns RT, 10%.ringing: 
10% droop @.200 ns {

+7.5 VPulse 
@75 . 
±6 VPulse @ 50 
@ spec. pulse 

60,40 
or 20 
select. 

Noise 
~ Voits 

rms 

50 

53 

N.F. 
6 dB 

35 

60 

70 

50 

35 

Z Description 
In:Out 

50:50 {Smooth, flat response; 
vernier gain adj. 

50: 50 extended bandwidth 

50:50 wide dynamic range 
power or low-level 
amplifier 

50:50 
75:75 

1 l1.li:50 
10 pF 

50:50 

excellent wideband 
amplifier; smooth, 
flat response 
high performance; 
moderate cost; high 
input Z 
linear, push-pull, 
ideal for H F band 

50: 50 t~l.tlmate for ~ast pulse 
Instrumentation; 
typical RT: 1.2 ns 

50:50 excellent fast pulse 
75: 75 amplifier; typical 

RT: 2.1 ns 

The Model 4375-5 is designed for laboratory and systems use. 
It combines high output and wide bandwidth in an all solid
state unit. C-COR's unique solid-state· distributed amplifier 
circuitry is used in the output stage to provide high output 
capability. A gain of 20, 40, and 60 dB is available in switched 
steps (by use of a ste·p attenuator) with a vernier control of 0 
to 6 dB for each step. The 4375-5 is calibrated for flat response 
to serve as a general purpose sine wave amplifier or preamplifier. 
The 4375-P is calibrated for use as.a fast rise time pulse amplifier. 

The Model 4013-5 is a general purpose laboratory instrument 
providing Yo watt of linear power from 1 MHz to 425 MHz. 

The amplifier includes an internal electronic gain control cir
cuit which provides convenient automatic levelling with CWand 
swept input signals. A manual gain vernier control and a step 
attenuator are also provided to ·increase the versatility of this 
instrument. 

The Model 4013-P isan extremely versatile laboratory instru
ment with a 1.3 ns rise time and an output of ±6V into 50 ohms. 

Model 

3692-A 

3693-A 

4622 

A-760 
WT-1 
WT-2 
P5-22 
P5-22B 

TGR 

520 

AUXI LlARY EQUIPMENT 

Description 

high impedance probe preamplifier 

high impedance,. probe amplifier 

battery powered preamplifier with rechargeable 
battery 

matching transformer 
matching transformer 
matching transformer 
battery charger and power supply 
power supply for Min-Econ amplifiers 

crystal controlled VHF signal source 

Specifications 

{
10 Hz-200 MHz@3dBnom.passband,unity 
voltage gain. 3692-AB available aligned for pulse 
use 2 ns rise time. 

{,10 kHz-400 MHz @ 3 dB nom. passband, unity 
voltage gain. Model 3693-AB·avaiiable for pulse use. 

{
10 Hz-60 MHz @ 3 dB nom. passband, 20 dB gain 
@ 75n • Use P5-22 charger for AC or battery 
operation •. 
50-75!l, 100 kHz-220 MHz passband 
50-75!!,1 MHz-425 MHz passband 
25-50n, 100 kHz-400 MHz passband 
for Model 4622 preamplifier 

rvoltage range: 6 Vdc to 36 Vdc; current range: 
130 mA to 90 mA 
solid .state. Filtered output at specified frequency 
from 50 MHz-250 MHz 
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MIN-ECON 

THE COMPLETE LINE OF LOW COST "OFF THE SHELF" AMPLIFIERS-SOLID STA TE 

Model 

3596 

3502 

3580 

3528 

3581-E 

3592 

3599 

3593-A 

3582 

3501 

3577 

3589 

3595 

3579 

3578 

3583 

3597 

Passband 
3dB Nom. 

6-300 MHz 

1-300 MHz 

25 kHz-175 MHz 

100 Hz-100 MHz 

10 Hz-60 MHz 

5 Hz-30 MHz 

Output Capability 

Nom. 
Power 
dBm 

+4 

+20 

+4 to +10 

+12 

+4 to +11 

@ 1 dB Compo 
Test Spec. 

@ZL 

1 Vp-p@ 50 

6.3 Vp-p @ 50 

1 Vp-p min. @ 50 

2.5 Vp-p min. @ 50 

1 Vp-p min. @ 50 

+12to+15 2Vp-p@50 

Any part of +10 { 1.5 Vp-p @ 50 
5% distortion 

J1 Vp-p @ 75 
umdistorted TV 

band 1 kHz-30 MHz 
5 Hz-20 MHz +13 

15 Hz-20 MHz 

20 Hz-20 MHz 

15 Hz-12 MHz 

5 Hz-2.5 MHz 

50 Hz-120 kHz 

Fc range 
100-250 MHz 
Fc range 
250-500 MHz 
1,5-50 MHz 

300 Hz-10 MHz 
w/500 '1 source 

+17 to +20 {2 Vp-p@50 
1 % distortion 

+5 {1 Vp-p @ 50 
5% distortion 

+18 to +21 {4 Vp-p@50 
5% distortion 
2 Vp-p @ 50 
1 % distortion 

+20 

-2 to +1 

-4 to +2 

+4 min. 

1 Vrms @ 
2 k ~1 

{
6-15 Vp-p 
@10k25pF 

5% distortion 

{
5 Vp-p@ 50 
5% distortion 
2.8 Vp-p@50 
0.3% distortion 
0.5 Vp-p @ 50 

0.4 Vp-p @ 50 

I1 Vp-p @ 50 
l5% distortion 
+1.5 VPulse@ 
2 k (l Iln. 

Gain 
Nom. 

dB 

20 

6 

20 

20 

20 

{ unity 
V gain 

{ 20 
5 dB adj. 
r 0-5 @ 
t 10 MHz 

{ 10x 
V gain 

40 

20x 
V gain 

100x 
V gain 

10x 
V gain 

25 

20 

20 

100x 
V gain 

3596-A 

3518 

2 ns RT 10% 
droop @ 1 M S 

5 ns RT 2% 
droop @ 20 /1 s 
35nsRT10% 
droop @ 1 /1 S 

±0.5 VP @ 50, lin. { 

±1.5 VP @ 50, lin. 

20 

20 

3587-A +25 VP@ 500 k ". 
50 pF, linear 

PS-22B Power Supply for up to Six Min-Econ Amplifiers 

Min-Econ 1%" x 2%" x 3%" Mil Type Package 

NOTES: Pricing, see Yellow Pages under C-COR. 
1.Model No. Designation: 3000 series is amplifier module only; 

1000 series 19" panel for rack mounting and power supply; 
2000 series weatherproof enclosure with power supply; 4000 
series lab instrument case and power supply. 

2.Many Amps meet MI L SPECS. & we specialize in taylor-made 
designs; consult us with complex amplifier problems. 

3. Technical Bulletin on 10M. distortion & other technical specs 
available on request. 

4. Laboratory Instrument Case, includes power supply. 

c-COR E!ec/ltOlti/4 IhC. 
60DECIBEL RD .• STATE COLLEGE.PA .• (814)238-2461 

10-250x 
V gain 
adj. 

eem /1969 See YELLOW SECTION 

Noise 
(rms) 

(fJ'V) 

30 

35 

25 

20 

100 

50 

25 

35 

20 

50 

20/1 V 
50 ~l 
source 

3 dB 

4dB 

4 dB 

2 dB 
avg. 

30 

20 

100 

Z 
In:Out 

50:50 

50:50 

50:50 

50:50 

50:50 

70 k:50 

50:50 

75:75 

5 k:50 

50:50 

2.2 M ~l :50 
4 pF 

1 M!l:50 
25 pF 

Power 
Req'd. 

{ +15 VDC 
@50mA 

{ +22 VDC 
@200mA 

{ +15 VDC 
@40mA 

{ +15 VDC 
@ 150 m'A 

{ +10 VDC 
@25mA 

{ +15 VDC 
@20mA 

{ +12 VDC 
@35mA 

{ +24 VDC 
@50mA 

{ +25 VDC 
@70mA 

{ ±6 VDC 
@50mA 

{ +25 VDC 
@70mA 

{ -36 VDC 
@15mA 

5 k~1-::;10to +15 VDC 
100 kHz @ 60 mA 

50:50 

50:50 

50:50 

2 k:50 
nom. 

50:50 

50:50 

100: 100 

r+15 VDC 
l@ 12 mA 

{ +15 VDC 
@12mA 

{ +10 VDC 
@30mA 

{ -15 VDC 
@25mA 

{ +15 VDC 
@50mA t+15 VDC 
@ 150 mA 
+50 VDC 
@20mA 

Description 

ultra wide 
passband. 
linear power 
amplifier. 
flat align. for 
RF or pulse. 
wide dynamic 
range 
unusually low 
freq. response. 

impedance 
transformation. 
active filter (cus
tom passband). 
variable cable 
equalizer. 
high output 
video and RF. 
bal. or unbal. in
put. high gain I C. 
high Z input 
with FET 

highly stable 
and flat 

audio
ultrasonic use 

VHF preamp. 
(specify Fc) 
UHF preamp. 
(specify' Fc) 

HF preamp. 

low noise 
video detector 

ultra fast pulse 

wide dynamic 
range 
high voltage 
pulse 
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OPERATIONAL 
DOC has a better design 

DIRECTED TO CUSTOMER SATISFACTION 
DDC is a unique combination of outstanding engineering talents, completely 
professional manufacturing techniques, and a painstaking quality assurance 
program. Our staff of applications engineers and engineering representatives 
look forward to helping you with your particular requirements. 

WE OFFER YOU COMPLETE APPLICATIONS ASSISTANCE. 

APPLICATIONS 
INFORMATION 

APPLICATIONS 
ENGINEERING 

DEMONSTRATION 
UNITS 

GlGlC3 DATA DEVICE CORPORATION / Dept. 17 
100 TEC STREET, HICKSVILLE, N. Y. 11801 • TWX: 510-221-1874. PHONE: 516-433-5330 
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A FEW OF OUR 

DISCRETE AMPLIFIER 

DESCRIPTION 
WIDE·BAND, INVERTING 

Video Amplifier 
Coax Line Driver 
Moderate Cost 
Low Cost 

HIGH PERFORMANCE 
High CMV FET (±10V) 
Very High CMRR FET (106dB) 
Very High CMRR FET (l06dB) 
High Current FET 
Very Low Drift FET 
Differential Ultra-Stable 

HIGH POWER 
100 mA Surge Capability 
200 mA Surge Capability 

65 mA Surge Capability 
200 mA Surge Capability 
650 mA Surge Capability 
1.5 A Surge Capabi lity 

ECONOMY 
Lowest cost 
Low Cost FET 
Moderate Cost 
High CMRR (97dB) 
High Current 

HYBRID AMPLIFIER 
Bipolar Input 

FET Input 

Darlington Input 

Hermetic Seal Bipolar 
Hermetic Seal FET 
Hermetic Seal Darlington 

NOTES: * Other grades available. 

Model 

VA-23 
CD-23 

D-24 
D-14 

D-15 
D-17 
D-19 
D-25 
D-27 
D-28 

D-30 
D-31 
D-32 
D-33 
D-34 
D-35 

D-2 
D-4 
D-5 
D-8 
D-11 

007A-21 
B/C 

008A-ll 
B-I/B-3 
009AI 

BIC 
207 
208 
209 

DOC has a better design 

eem/1969 



AMPLIFIERS 

STANDARD PRODUCTS ARE SHOWN BELOW: 

MODULES 
FREQUENCY Input Input Curro 
RESPONSE Volt. 

RATED Open 1--- -- -- Drift Drift I nput I mped. 
OUTPUT Loop Unity Slew YS Initial YS -----

-,--- Gain Gain FFO Rate Temp. Ollset Temp. Dill. CM 
Volts mA dB MHz KHz Y/p.s p.y/oC nA nA/oC MQ MQ Price 
Min. Min. Min. Min. Min. Min. Max. Max. Max. Typ. Typ. Case Size (1-9) 

±10 50 100 100 10,000 600 25 15 0.5 .35 - 1.2 x 1.8 x 0.6 $125.00 
±10 100 100 100 10,000 600 25 15 0.5 .35 - 1.2 x 1.8 x 0.6 $125.00 
±10 20 100 100 1,000 60 10 15 0.5 .35 - 1.115 x 1.115 x 0.515 $ 75.00 
±10 5 86 20 500 30 20 20 1.5 .27 - 1.115 x 1.115 x 0.630 $ 48.00 

±10 5 92 3 100 6 30' 0.05 " 10' 10' 1.115 x 1.115 x 0.515 $ 75.00 
±10 5 92 3 100 6 30' 0.05 " 10' 10' 1.115 x 1.115 x 0.515 $ 85.00 
±10 10 106 4 100 6 30' 0.05 " 10' 10' 1.115 x 1.115 x 0.515 $ 95.00 
±10 20 90 2.5 100 6 30' 0.05 " 10' 10' 1.115 x 1.115 x 0.515 $ 85.00 
±11 11 100 1.5 30 2 5' 20 *' 10' 10' 1.115 x 1.115 x 0.630 $ 98.00 
±10 2 110 1 4.5 0.3 1.5' 60 0.5 1 100 1.115 x 1.115 x 0.515 $ 80.00 

±18 60 84 1 15 1 10 25 0.8 1 100 1.2 x 1.8 x 0.6 $ 80.00 
±18 150 86 0.75 1.5 0.1 25 750 10 1 100 1.115 x 1.115 x 0.515 $ 95.00 
±11 40 88 0.8 2 0.1 25 750 10 .4 25 1.115 x 1.115 x 0.420 $ 67.00 
±11 110 88 0.8 2 0.1 25 750 10 .4 25 1.115 x 1.115 x 0.515 $ 67.00 
±18 280 86 1 4 0.3 50' 750 10 .4 25 1.65 x 2.8 x 0.6 $125.00 
±18 250 86 0.8 8 0.5 65 50 3 1 100 1.65 x 3.3 x 0.630 $110.00 

±11 5.5 85 1 30 1.8 30' 60 1 .4 60 1.115 x 1.115 x 0.420 $ 9.75 
±12 5 106 1.5 30 2 40 0.01 " 10' 10' 1.115 x 1.115 x 0.420 $ 14.50 
±10 5 86 2 20 1.2 20 50 3 .25 12 1.115 x 1.115 x 0.515 $ 17.00 
±11 2.2 86 5 18 1 20* 20 1.2 .3 25 1.115 x 1.115 x 0.515 $ 27.00 
±10 20 90 0.8 10 0.6 25 25 0.8 1 100 1.115 x 1.115 x 0.630 $ 25.00 

MODULES 
±10 5 88 1 30 1 1/5/ 150 4 .5 200 0.6 x 0.6 x 0.25 $85/$21/ 

10* $16 
±10 5 88 2 70 3 5/25/ O.OO~ '* 10' 10' 0.6 x 0.6 x 0.25 $75/$35/ 

75* $30 
±10 5 83 3 150 7 1/5/ 2 0.5 30 200 0.6 x 0.6 x 0.25 $85/$21/ 

10* $16 
±10 5 88 1 30 1 5* 150 4 .5 200 TO-8 $125.00 
±10 5 88 2 70 3 25* 0.005 '* 10' 10' TO-8 $150.00 
±10 5 83 3 150 7 5' 2 0.5 30 200 TO-8 $125.00 

These amplifiers manufactured by Bell & Howell, are internally trimmed and phase compen
sated. The Models 007, 008 and 009 have axial leads. For radial leads, specify 107, 108 or 109. 

*' Bias current at 25°C doubles every lOoC. 
All specifications subject to change without notice. 

OTHER MODULES 
Dual-output cards, cubes and encapsulated modules price 0-9) from 
$35.00 (± 15 VDC at 50 mA). 
Integrated circuits; also logarithmic elements, Models Ll-N and Ll-P, 
price 0-9) $37.50; and Pico-Power Comparators, price 0-9) $35.00. 
PLEASE SEE SECTIONS 2000 AND 4900 

CUSTOM DESIGNED MODULES & SUB-ASSEMBLIES 
DOC designs modules and sub-assemblies tailored to particular require
ments. A natural outgrowth of our capabi lities has been the development 
of data conversion modules and special purpose assemblies to accom
plish specific functions. 
We have supplied hundreds of special devices, including units for use 
in sophisticated electronics systems on A7A, Mark II, P3C, AAFSS, C5A 
and other programs. 
DOC's staff and facilities are geared to build modules and sub-assem
blies to satisfy unique customer requirements. 

GlGlt:J DATA DEVICE CORPORATION / Dept. 17 
100 TEC STREET. HICKSVILLE. N. Y. 11801 • TWX: 510-221-1874 • PHONE: 516-433-5330 
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Universal Buffer DIFFERENTIAL DC 
AMPLIFIER Model 7504 

DC to 100 kHz. Gains from 0.1 to 33. Source 
Impedance - 100 k-ohms. Output - 10 V, 
100 rnA. FET .input circuit eliminates zero 
errors from pump-out current flowing in 
signal source. Tolerates floating sources, 
'Iong input cables. Typical applications in
clude buffering single-ended amplifiers for 
ground isolation, driving galvanometers, 
long lines, and tape recorder preamplifi
cation. Gain accuracy: ±0.1%. Size: 51f41'H. 
From $235.00* 

High Gain - Solid State 
DIFFERENTIAL DC AMPLIFIER Model 7514 
Two Sizes - Eighteen Options 

Model 7514 Differential DC Amplifiers are 
highly suited for many applications in in
strumentation . systems. Advanced multiple
feedback design rejects common-mode sig
nals, and provides excellent input-to-output 
isolation. Operation from floating sources 
is permissible. Low pump-out current is 
maintained over a wide temperature range, 
permitting low drift operation from high 
source impedances. 
Model 7514 is available in two silp.~ -

5V4" high and 7" high - with single or 
dual outputs and may be mounted 10 
channels to standard 19" RETMA rack 
mounts. Optional features include gain step 
sequences of 10, 20, 50 .. _ 1000 or 10, 
30, 100 . _ . 1000, lower gains (0.1-1000) 
0.01 % gain step accuracy, variable or 
fixed current limiting, offset control and 
5 or 7 position low-pass filters. 
Basic specifications: Gain accuracy, 
±0.1%; CM level, ±20 V; CMR at gain 
1000, 120 dB with up to 1000 ohms un
balance from dc to 60 Hz; ·Output Capa
bility, ± 10 V at ± 100 rnA, frequency re
sponse dc to 75 kHz. 
Model 7514 from $405.00* 

300 Volt Com man-made Level 
DIFFERENTIAL DC AMPLIFIER 
Model 6050/PD and 6122/PD 

. These instruments operate from floating 
sources and permit the use of long input 
and output.cables. Applications include con
ditions' where high common-mode signals 
are encountered. Dual outputs 10V at 
100 rnA; Frequency Response DC to 10 KC, 
fast overload recovery, gains from 1.0 to 
3300, low Drift, Low Noise and .01% 
Linearity. Other models available with fil
ters and wider bandwidth. 
Price: Model 6050/PD $775.00 
Price: Model 6122/PD $810.00 

Megahertz DIFFERENTIAL DC AMPLIFIER 
Model 7575 

Five variations permit gains from 0.2 to 
1250. Typical speCifications include DC to 
1 MHz Bandwidth; Common-Mode Level 
± 50 V dc or peak ac; Slewing Rate: 50 
VI p'S; FS Output: ±1O V, ± 100 rnA. Ap
plications include wideband data links, ac
curate video buffer amplifier, direct refer
ence recording, and applied research in 
turbulence, .blast or shock studies. 
From $835.00* 

GALVO DRIVER, D.C. AMPLIFIER Model 7202 

The 7202 is ideally suited for driving gal
vanometers. DC to 35 KHz, gains 0.1-330, 
Input Impedance 100 K-ohms, Output 10V, 
100 rna. Options include variable offset, 
current limiting, filtering, output pad net
works and output reversal switch. 
From $195.00* 

ISOLATED 
CHARGE AMPLIFIER 
Model 7306 

Model 7306 Charge Amplifier is an all solid
state widebiiiid iiistrullu::Hii suiiabie for use 
with piezoelectric transducers. Input, out
put isolation is provided eliminating ground 
loop problems. 
Automatic gain switching is available with 
this series of charge amplifier. One option 
provides the capability to automatically 
switch up or down one 10 DB step from 
a switch selected center position. Another 
option provides fully automatic gain rang
ing from 1 G to 1000 G full scale in seven 
10 DB steps. Calibration provisions are 
available to test the input cable, trans
ducer condition and amplifier gain. Pro
gram able calibration is available for sys
tems application. 
From $750.00* 

See YELLOW SECTION for Local Offices, Phones 

ANALOG·TO·DIGITAL CONVERTER, 
Model 6539 

The Dynamics Model 6539 Analog·to·Digital 
Converter is a high·speed, isolating, differ· 
ential instrument. It achieves a 0.01 % ac· 
curacy at word rates of 31,200 wps, using 
successive approximation techniques. The 
accuracy and high word rate are realizable 
during system operation because of the 
excellent input signal isolation. 
Optional features include sample and hold, 
up to 28 volt output logic levels, and vari
ations in output codes. Standard instru· 
ments with varying word lengths in binary 
or BCD output coded are avail.able. 
Reliability is obtained through extensive 
use· of integrated circuits. Accuracy is 
realized through the use of state-of-the-art 
resistors that are specially wound and en
capsulated for the ultimate in low-tempera
ture coefficients. The internal reference 
voltage is derived from a temperature con
trolled Zener diode. From $3,250.00* 

Triple Mode 
DIFFERENTIAL AMPLIFIER 
Model 7350 

This unit cambines all the features ofa 
differential dc amplifier, charge amplifier 
and ac amplifier in ane compact 
plug'in madule. 

Model 7350, is an all purpose instrument 
amplifier designed to work from a wide 
variety of signal sources such as strain 
gauges, thermocouples and piezoelectric 
transducers. 

Wide Dynamic Range, 60 dB; ± 20 V Com
mon-Mode Operating Level; Isolated Charge 
Calibration Circuitry; Low-Level AC Meas
urements with long input cables and fully 
isolated input/output circuitry. 

Front panel controls are arranged to read 
directly in full·scale input units required 
to produce a 1.0 volt, full·scale output 
signal. A seven position switch covers a 
range of 1 to 1000 in 10 dB steps and 
represents either full·scale millivolts for 
the ac and dc modes or full-scale "g" for 
the charge mode. A direct reading sensi
tivity control multiplies the step switch 
setting for the ac and dc modes or reads 
pCI g for the charge modes. A second di· 
ii~ct ie:Cidiiig dial is iiiciuued to vary iuii· 
scale output over the range of 0 to 1.0 volt. 
Selection of the three operating modes is 
also accomplished by a front panel switch. 

Optional features which can be supplied 
in the standard package configuration in· 
clude active 2·pole filters at the output, 
power supplies for bridge excitation and 
full-scale offset controls for galva posi
tioning. Custom built packages can be sup
plied with automatic gain switching (up or 
down one 10 dB step as a function of peak 
signal level), average reading or peak hold
ing meters or other special functions or 
controls. 
From $780.00* 

eem/1969 



Variable, Direct-Coupled 
ELECTRONIC FILTERS 
Models 6364 and 6371 

Low-pass/ High-pass/Bandpass/ Band Reject 
Variable through Four Decades 
Direct-Coupled Low-pass Cutoff, from 
1 Hz to 1 MHz 
Sixth-order Butterworth/Linear Phase 
in One Package 

Dynamics' new Model 6364 and 6371 series 
of Electronic Filiers are variable direct
coupled active filters with Butterworth and 
Linear Phase characteristics. Terminal slope 
on each skirt is 36 dB per octave. Cutoff 
frequencies can be selected over four 
decades in 0.1 decade steps. Model 6371 
is a low-pass instrument only. Model 6364 
has both low and high-pass circuits with 
switching provisions providing bandpass and 
band reject capabilities as well. Low-pass 
or high-pass filtering can be independently 
switched out. 
Both Models 6364 and 6371 are available 
in two frequency ranges. Low frequency 
units cover four decades from 1 Hz to 
10 kHz. High frequency units cover four 
decades from 100 Hz to 1 MHz. Versatile 
packaging enables these filters to be 
mounted in single, dual, or eight-channel 
rackmount configurations. A portable bench
mount is also available. From $800.00* 

500 ns Response 
DIGITAL ISOLATION SWITCH 
Model 601 

The Model 601 Digital Isolation Switch is 
an isolating digital circuit with 500 nano
second response, capable of transmitting 
dc logic levels. Eight models provide all 
combinations of inversion, translation and 
bipolar operation. The dimensions, 0.4/1 x 
1 'Is/l X 1 '12", make it suitable for mounting 
on printed circuit cards. Proper operation 
requires power be supplied separately on 
both input and output sides. 

The Isolation Switch is the equivalent of 
a nanosecond relay with very small reactive 
coupling between the drive circuit and the 
switch closure. It is transformer-coupled, 
but effective at dc. Excellent common-mode 
rejection capability is provided. Noise on 
the input logic line does not appear in the 
output logic line. Fan-out capability is ade
quate to drive many circuits or match to 
a transmission-line. 

eem /1969 
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High Speed 
DIGITAL ISOLATION SWITCH 
Model 602 

The Model 602, Hi Speed, Digital Isolation 
Switch provides an isolating interface for 
digital logic signals with 100 nanosecond 
response. Input-to-Output Isolation prevents 
signal contamination in interface processes 
by eliminating ground loops. Input has var
iable threshold Schmitt trigger character
istics. Output is fully floating - power is 
carrier-deri'ved from the input side and is 
sufficient to provide a dc to 3 MHz re
sponse. A single 602 can be used to pro
vide signal inversion, translation, compres
sion or expansion as required, with simple 
external adjustments. 

Compact size, 2/1 x 2'12/1 X 3,{,/I, makes 
the 602 Digital Isolation Switch ideally 
suitable for mounting on printed circuit 
cards, offering greater systems design flex
ibility. Connector pins are located on 0.4/1 
centers and are "keyed" to eliminate pos
sible plug-in errors. The unit weighs less 
than two ounces. 
Price: $39.00 to $135.00* 

HYBRID 
MICROELECTRONIC 

SYSTEMS 
MULTITECH MICROELECTRONICS 6ffers: 

• Advanced custom circuit design utilizing 
hybrid techniques. 

• Optimized military and commercial sys
tem mechanizations utilizing hybrid 
circuits. 

• 45 day delivery for prototype hybrid 
circuits. 

• 30 day 1st article delivery for build-to
print hybrid circuits. 

• Both thick and thin film processes, de
pending on the application. 

• Both standard and custom paGkages, in
cluding flat packs and stacked TO-5 and 
TO-S configurations. . 

• Microelectronic design consulting. 
• Microelectronic process equipment, in

cluding pull-testers and large array auto
matic test equipments. 

• Large production facilities. . 
• Knowledgeable and objective system cir

cuit and packaging analysis which may 
or may not utilize hybrid mechanizations. 

• " ... and because complex hybrids are 
not components but subsystems, only a 
system oriented company can best apply 
the theory of hybrid microelectronics -
we are that company." 

DATA/COM 
SYSTEMS / 

Data Transmission with 
Multitech Data Products 
DATA/COM Equipment 

The bulk of data transmission problems can 
be conveniently grouped in accordance with 
several characteristics: 

Transmission Method Tone Keying - Acous
tic Coupled / Wired. Teletype Keying (Loop 
Keying). Frequency Shift Keying (FSK) -
Acoustic Coupled / Wired. Phase Shift Key
ing (PSK). Conversion Requirements Ser
ial-Parallel / Parallel-Serial/Encoding / 
Decoding / Format. Error Control Require
ments Conventional Parity Checks / Self
Parity Techniques / Signal Regeneration / 
Retransmission Control. Special Addresses 
& Messages Special Word Generators / 
Variable Address Answerback / "Stunt 
Boxes" (Function response to selected char
acters or words). Switching Requirements 
Many Lines to One User / Many Users to 
One Line / Traffic Net Among Many Users. 
Electronic: High switching speed, high re
liability and flexibility. Stepping Switch; 
Electronically Controlled: Low cost, high 
reliability, high crosspoint density, rela
tively low switching speed. Word Genera
tors Many communications require a header 
message to precede the message text. If 
the message header is dependent on the 
type of message, these word generators 
can ensure reliable transmission of a mes
sage header, in accordance with a prese
lected, settable code. Variable Address 
Decoders Occasionally messages are routed 
to coded addresses and the addresses are 
message dependent. The variable address 
decoder allows a data terminal to receive 
only those messages routed by the variable 
address decoder. Data Converters Data 
characteristics must be altered in many 
systems. The alteration may be logical and/ 
or electrical. Data converters provide elec
trical and logical alteration. Data keyers 
are used for serial data transmission in 
teletypewriter loops, and for isolation of 
signals from one loop system to anothEr. 
Most computers, printers, card readers pro
vi~e parallel by character or word data 
transmission. Teletypewriters receive and 
send bits serially. The data converter will 
convert parallel data to serial data format 
and serial data to parallel data format. The 
DATAl COM Converters are efficient in as
sembling and disassembling characters. 

Iiiil Dynamics 
~o!n~ Instrumentation 
583 Monterey Pass Road, Monterey Park 
California 91754 Telephone: (213) 283-7773 

*check with factory for current price 
Multitech Data Products and Multitech Microelectronics are divisions of Dynamics 

Instrumentation, a Multitech Company. 
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tclron 
CORPORATION 

FLIGHT TEST INSTRUMENTATION 
DIFFERENTIAL DC AMPLIFIERS 
ISOLATION AMPLIFIERS 
TRANSDUCER SIGNAL CONDITIONING 
DATA ACQUISITION SYSTEMS 

Ectron has developed advanced instrumentation for high accuracy signal conditioning des
pite environmental extremes. To produce precise data in typical airborne environments, Ectron 
amplifiers feature low dc drift, high common mode rejection and a true differential input 
completely isolated from output, power and case. Rugged cordwood construction, conserva
tive design, and rigorous testing assure high reliability. 

MODEL A444·12 MINIATURE 
INSTRUMENTATION AMPLIFIER 
Combining a precision differential dc amplifier 
with an integral strain gage power supply, the 
A444-12 provides outstanding performance in a 
size only .85" x 1.4" x 2.0". DC drift is only 0.5 
microvolts;oC, common mode rejection is 120db 
at 60 Hz and linearity is 0.05%. Input to the 
amplifier is completely isolated (typically 10,000 
megohms) and can be floated to 100 volts. 

A418 SERIES SIGNAL CONDITIONERS 
These models offer the versatility of laboratory 
type amplifiers combined with ruggedness and 
miniature size suitable for vehicle and portable 
equipment uses. Features include front panel 
controls for gain and zero, integral transducer 
conditioning and rugged construction. 

8070 ENGINEER ROAD, SAN DIEGO, CALIF. 92111 
AREA CODE 714 PHONE 278·0600 

A414 SERIES 
INSTRUMENTATION AMPLIFIERS 
Designed for flight test and other severe envi
ronment applications, the A414 Series offers a 
variety of differential dc amplifiers with signal 
conditioning to suit a wide range of instrumenta
tion needs. Operating environment includes tem
perature from _55° to + 100°C, vibration to 
100 g and shock to 1000 g. Electrical perform
ance offers gain ranges to 20,000, common mode 
rejection to 140db and drift to 0.5 microvolts;oC. 
Conditioning for strain gage, thermocouple and 
RT transducers is available. 

SPECIAL CONDITIONERS, 
DATA SYSTEMS 
Ectron offers a variety of signal conditioners, 
microvolt level dc amplifiers and dc to dc isola
tors for specialized applications. Also available 
are data acquisition systems to meet exacting 
requirements from laboratory to missile environ
ments. Consult your local engineering representa
tive or contact Ectron for detailed information. 

tclron 
CORPORATION 

eem /1969 
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I . ... SOLID-STATE FUNCTIONAL MODULES 
~----~--~----~ 

Hybrid Systems specializes in epoxy encapsulated functional modules for 
use by system and instrument designers. These high performance, versa
tile, low cost units embody performance heretofore unavailable or con
fined to expensive and inconvenient rack mounted equipment. 

Hybrid Systems' functional modules are powered from ±15 volt power 
supplies and feature voltage swings and drivirig capability which,are com
patible with operational amplifiers, standard digital IC logic, as well as all 
other Hybrid Systems' units. 

These modular system components are high quality units incorporating the 
most advanced analog & hybrid analog/digital circuitry. In many cases 
analog and digital techniques are internally combined in a proprietary man
ner so as to produce performance advantages over either approach alone. 

In addition to the off-the-shelf units described in the Hybrid Systems Catalog, modified versions and complete customized circuits 
tailored to meet specific requirements are offered. Quantity & OEM Discounts are available. 

I SERIES 100 
.,. ANALOG MULTIPLIERS 

Hybrid Systems' line of analog multipliers in
cludes models offering bandwidths to 10 meg
acycles and accuracies up to ±0.1 %. Most units 
are extremely versatile and are capable of op
eration as a multiplier (XV /10), a divider {1 OX/V) , 
a squarer (X2/10), or a square-rooter (.Iililt), with
out requiring any external amplifiers or refer
ence supplies. These multipliers operate in all 
four quadrants with a full ±10 volts dynamic 
range in both inputs. No external balance, gain, 
trim, or adjustments are required. 

I SERIES 200 
.,. REFERENCE SUPPLIES 

These units produce stable accurate 10.000 
volt references capable of driving loads up to 
150 mA without requiring any external buffer 
amplifiers or adjustments. The units are epoxy 
modules and are powered from conventional 
±15 volt power supplies; thus insuring compa
tibility with operational amplifier circuits. An 
optional remote sensing feature is available at 
no additional cost. 

I SERIES 600 
.,. MODULAR COUNTERS 

These solid-state Counters are primarily in
tended for use in conjunction with other Hybrid 
Systems' modular components for producing 
such functions as ramp or stairstep generators, 
long-term integrators, etc. Unidirectional (up 
only) and bidirectional (up-down) units are 
available in both natural binary and BCD. The 
bidirectional counters utilize a sign bit plus 
magnitude code. These modular counters are 
packaged with 3 decades (BCD versions) or 12 
bits (natural binary) in each module with cas
cade capability. Every unit is electronically re
settable to zero and have gated inputs. 

SERIES 300 

I-A... MULTIPLYING 
r D TO A CONVERTERS 

These Multiplying Digital-to-Analog Converters 
(MDAC) produce an output voltage which is 
proportional to the mathematical product of 
the applied analog reference and the digital 
input. If a constant reference is employed, 
conventional D to A conversion is accomplished. 
Inasmuch as these units feature the ability to 
accept a completely varying bipolar reference, 
the use of an analog signal as the reference 
results in hybrid multiplication (analog x digi
tal = analog). Standard models exist for either 
binary or BCD coding with accuracies up to 
±.025%, The units are epoxy encapsulated mod
ules and are' powered from ±15 voils. 

SERIES 400 
I-A... VOL TAGE-TO-FREQUENCY 
r CONVERTERS 

This Series of V to F Converters produces a 
train of square waves whose repetition rate is 
directly proportional tq the magnitude of the 
input voltage. Zero input voltage yields zero 
output frequency. A variety of full scale output 
frequencies are available. Units which accept 
bipolar input voltages and" in addition to the 

'appropriate output frequency, produce a "sign 
bit" for polarity display, reversing counters, 
logical operations, etc., are included in this 
SerieS. Accuracies are better than ±0,1%. All 
models generate square wave outputs which are 
DTL and TTL compatible. These units are epoxy 
encapsulated modules and are powered from 
±15 volts. 

I SERIES 500 
.,. ELECTRONIC SWITCHES 

Hybrid Systems' line of Electronic Switches 
are all solid-state devices. This Series includes 
Analog Multiplexers, Integrator Reset Switches, 
±1 Unity Gain devices, etc. All units operate 
from ±15 volt power ~lIpp!ies. 

SERIES 900 
I-A... PHASE SENSITIVE 
r DEMODULATORS 

These units convert phase sensitive suppressed 
carrier AC signals to a linearly proportional 
bipolar DC voltage. High accuracy, linearity, 
and gain and null stability are featured. Out
put impedance of all units is less than H1. 

I.,. SERIES 700 
SAMPLE-INFINITE HOLDS 

Hybrid Systems' Sample-Infinite Holds are sim
ilar in operation to conventional sample-holds, 
but offer the additional unique feature of no 
droop (decay) of the, stored value in the "Hold" 
mode. Hence, the term "Infinite Hold," Specif
ically, the units wHI, upon command, sample 
the input analog voltage and indefinitely hold 
that value until commanded to sample again. 
Hybrid analog/digital techniques are employed 
to produce the no droop feature. 

I SERIES 800 
.,. PEAK DETECTORS 

These units continuously monitor an input an
alog voltage and automatically store the peak 
value attained by this signal. The hybrid analog/ 
digital techniques utilized in these units pro
duce the unique feature of no decay (droop) of 
the stored peak value, regardless of the dura
tion of the holding period. Upon command, the 
circuit is reset to zero volts and re-commences 
monitoring the analog input. 

I.. SERIES 1000 
hi- SYNCHRO CONVERTERS 
Included in this Series are ,solid-state Synchro
to-DC, Synchro-to-Sin <p and Cos <p, Synchro
to-Digital, and Digital-to-Synchro converters. 
Both 3 wire synchro and 4 wire resolver input 
units are available. 

I-A... OTHER PRODUCTS 
r INCLUDE 

• Customized Modules 
• Special Purpose Computers 
• Data Logging Systems 
• Customized High Performance Operational 

Amplifiers 
• Analog-to-Digital Converters 

Our skilled staff of engineers will be pleased to discuss your requirements with you, Hybrid Systems is constantly expanding its line, offering improved 
performance, and lower prices. For the latest catalogs, data sheets, technical notes, and engineering assistance, contact us directly or your nearest 
Hybrid Systems Representative. ' 

HYBRID SYSTEMS CORP., 95 Terrace Hal/Ave., Burlington, Mass.01803-Tel: (617) 272-1522 TWX:710-332-7584 
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II SOLID-STATE FUNCTIONAL MODULES I 

~------------
NEW MODEL 105 

WIDEBAND (DC TO 10 MEGAHERTZ) MULTIPLIER 

SPECIFICATIONS 
Bandwidth (-3db) 
Slewing Rate 
Outputs 
Input Voltage Range 
Output Range 
Accuracy 
Power Supply 
Price (1-9) 

DC to 10 MHz 
250 V/!,sec. 
+XY /10 and -XV /10 
±10 volts. 
±10 volts at ±10 mAo 
±1% of F.S. 
±15 V 
$295 

Hybrid Systems' Model 105 offers unmatched analog multiplier 
performance - full ± 10 volt four quadrant operation with wide 
bandwidth and high slewing rate. The excellent transient re
sponse of this unit makes possible a wide range of real-time 
signal processing heretofore impractical with existing limited 
bandwidth devices. The Model 105, unlike "quarter-square" de
vices, produces a minimum of unwanted harmonics; thus, also 
making it ideal for amplitude modulation applications in com
munications systems. 

TYPICAL APPLICATIONS 
• CORRELATION • REAL-TIME RADAR & VIDEO SIGNAL PROCESSING 

• SUPPRESSED CARRIER MODULATION • DISPLAY GENERATION 

5V/cm 
x = + 10V 

Y = + 10 V STEP 
5V/cm X = Y = 20 V p-p 500 KHz 

t 
5V/cm 

t 
x = 1 MHz 20 V p-p 

Y = 2 KHz 20 V p-p 

200 n sec/em 500nsec/cm ---____________ ~. 100 !'sec/cm 

TRANSIENT RESPONSE SQUARING AT 500 KHz AMPLITUDE MODULATION 

NARROW BAND MUL TIPLIERS/DIVIDERS 
• MULTIPLY • DIVIDE • SQUARE • SQUARE ROOT 

Hybrid Systems' Series 100 Analog Mul-
MODEL 101 102 103 tiplier /Dividers feature high accuracy & 

versatility at low cost. All Models are full 
Max Error l 0.2% 0.2% 0.1% ±10 volt four quadrant devices. Speci-
Scale Factor2 +XY /10 -XV /10 +XY/l0 fied accuracy requires no external bal-
Y Input Imped. 10 megH 10 megH 10 megH 

ance or gain trim adjustments and in-
X Input Imped. 50kH 50kn 50kSl 

cludes all sources of error (gain, linearity, Output Current ±10mA ±10mA ±10mA 
offset, etc.) in the "worst case" combin- Bandwidth 100 Hz 100 Hz 100 Hz 
ation. All units are capable of multi plica- Power Supply ±15V ±15V ±15 V 
tion, division, squaring, and square- Price (1-9) $265 $265 $325 
rooting without any traditional external 
amplifiers. 

(1) % of F.S. (includes gain, linearity, & offset) 
All units are 2.5" x 3.5" x .825". (2) In multiply mode 

104 

0.1 % 
-XY/10 
10 megn 
50k!1 
±10mA 
100 Hz 
±15V 
$325 

Our skilled staff of engineers will be pleased to discuss your requirements with you. Hybrid Systems is constantly expanding its line, offering improved 
performance, and lower prices. For the latest catalogs, data sheets, technical notes, and engineering assistance, contact us directly or your nearest 
Hybrid Systems Representative. 

HYBRID SYSTEMS CORP", 95 Terrace Hall Ave., Burlington, Mass. 01803' Tel: (617) 272-1522 TWX: 710-332-7584 
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BROADBAND POWER AMPLIFIERS 
(no tuning; no plug-in's, no bandswitching) 

BANDPASS ...................................................... 10 kHz to 220 MHz 

POWER OUTPUT ................................ up to 400 watts continuous 

POWER GAIN .............................................................. up to 64 db 

The M404A shown at left is the 
most powerfuf. and most versa
file broadband amplifier on the 
market. Standard unit produces 
200 to 400 watts continuous 
power output with minimum 
of 50-db power gain from 200 
kHz to 220 MHz. 

The M5000L is a low-cost broadband power 
amplifier capable of 5 to JO watts continuous 
output with 30-db gain from 10 kHz to 220 MHz. 

BROADBAND, LABORATORY POWER AMPLIFIER SPECIFICATIONS 
MODEL M530 M510 M500 M5000 M402 M404A M404P 

Power Output in Watts: 0.08 0.75 3 10 50 200 1,000 

Power Gain (minimum): 16 db 14 db 10 db 30 db 40 db 50 db 50 db 

Frequency Maximum: 300 MHz 220 MHz 

Frequency Minimum: 10 kHz I 200 kHz standard. For 10kHz lower limit, add suffix "L" to Model number 

Bandpass Ripple: ±2 db maximum; ±1 db typical 

Input for full rated Output: 2mW 30mW 300mW 2 mW standard; for 0.1 mW add suffix "G" 

Input Impedance, Nominal: 135 ohms 90 ohms 50 ohms 

Output Impedance: 150 ohms 135 ohms 50 ohms 

Duty Factor: No Restrictions limited 

Rise/Fall Time: Less than 1 0 nanoseconds 

Mismatch Tolerance: Protected against damage from any mismatch; can operate continuously at 4: 1 vswr (reduced pwr) 

Distortion: All harmonic products down 20 db minimum at V, rated output 

Input Connector: Type BNC standard; others on special order 

Output Connector: Type BNC standard; others available Type N standard; others available 

Cooling: None required Internal fans Internal fans and blower and filter 

Weight in Pounds: 13 33 200 375 

Packaging: Rack mount Bench Cabine Floor cabinet on casters 

Dimensions: HlI x W II X DII: 3Y2 x19x10 514x19x20 36x23Y2X22 49x23v,x22 

Metering: None required ,A.!! meier 'fcltcges and curren!s 

Primary Protection: Fuse Front-panel circuit breakers 

Secondary Protection: All secondaries fused Final protected by overload relay 

Safety Features: Completely enclosed Cabinet electrically interlocked 

Power Requirements: 115 V ± 10%,50/60 Hz, single phase 115/230V 208 V, 50/60 Hz, 3 phase 

Gain Control: Cont. Cont. Cont. 
41 db calibrated input atten. plus gain control 16 db 14 db 10 db 

INSTRUMENTS FOR INDUSTRY, INC. 
151 Toledo Street, Farmingdale, N. Y. 11735 • Tel. 516·694·1414 • Cable: Electronic, Hicksville, N. Y. 
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III INTRONICS BLACK BOXES 
~ 

provide a known cost and performance solution to system design problems 
Intronics modules feature MIL quality construction and ad
vanced solid state circuitry. Operation from ±15 volt supply 
voltages is standard, with ±10 volt input and output voltages. 
Modules are designed for compatible operation, minimizing in
terface problems. No customer furnished feedback networks, 

pots, or other adjustments are normally required. All units have 
short circuit proof outputs. -55 c C to +125°C storage and 
-25°C to +85°C specified operation is standard, with -55°C 
to +125°C operation available for most models. Other options 
include operation from ±12 volt supply Voltages. 

MULTIPLY I DIVIDE I SQUARE I SQUARE ROOT 

ECONOMY dc to 20 kHz 

WIDEBAND dc to 1 MHz 

M501 ....................... $295 

SAMPLE-HOLD 0.1% 

FS201 ............... ". $95 

Transconductance multiplier 
featuring adjustable accuracy 
to better than 1 %, temperature 
stability of 0.03% 1°C, and small 
signal response to 125 kHz. 
Available in divider model 0401. 

Transconductance multiplier 
with frequency response beyond 
1 MHz, 1 % accuracy, and 
0.02%1 °C temperature stability. 
Higher accuracy model M502. 
Military versions M501-M, M502-M. 

Low priced unit featuring 
accuracy to 0.1 %,5 i<s acqui
sition, 50 ns aperture, and 
provision for external 
holding capacitor. 

GENERAL PURPOSE dc to 100 kHz 

M601 ............... . .. .... $165 

PRECISION 0.1% accuracy 

M303 ....................... $325 

FET FOLLOWER 10'2 n 

FA201 ............ . $24.50 

OP AMPS priced from $13_50 

Medium priced transconductance 
multiplier featuring small signal 
response to 500 kHz, 1 % 
accuracy, and 0.02% 1 °C 
temperature stability. Higher 
accuracy model M602. Military 
versions M601-M, M602-M. 

Pulse height-width type with 
best accuracy, linearity, and 
temperature stability. DC to 
1 kHz. Other lower accuracy 
lower priced models M301, M302. 

High impedence voltage follower 
series featuring accuracies to 
0.01 %, input currents to 2 pA, 
and 100 kHz full output 
frequency. 

Amplifiers having the 

following features: 

• High input impedance • High output current 
• Fast slewing/wide bandwidth/fast settling time 
• Low drift • High gain 

POWER SUPPLIES 

MODULAR 

Complete regulated dual output 
power supply module, 

±12, 15, 18, and 24 VDC 
at 60, 75, and 100 rnA, 

0.05% regulation, short circuit 
protected in encapsulated module. 

Prices start at ........................... $45 

Other solid state function modules available for: preciSion 
voltage/current amplification, linear-log conversion, sinlcos 
generation, absolute value, A-D, D-A converSion, binary-BCD 
conversion, coordinate rotation and transformation subsystems. 

Contact our applications engineering department 
to discuss your requirements. 

BENCH TYPE 

Dual output ± 15 VDC power 
supplies in compact metal 
cases for bench use. line and 
load regu lation 0.1 %. 
Output currents from 
50 rnA to 500 rnA. 

PS50 ........ $59 

57 CHAPEL STREET' NEWTON, MASS. 02158 
TEL: 617-332-7350 TWX: 710-335-6835 
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735 W. CLINTON ST., ITHACA, N.Y. 14850 - 607-272-7640 ITHAca 
INSTRUMENTATION for *DYNAMIC DATA ACQUISITION & SIGNAL CONDITIONING 
* ACOUSTIC, VIBRATION, SHOCK, SEISMIC, AND GENERAL SCIENTIFIC APPLICATIONS 

450 SERIES AMPLIFIERS MODEL 450S2 
PORTABLE CASE 

MODEL 143/144 PREAMPLIFIERS MODEL 241 DYNAMIC STRAIN GAGE AMPLIFIERS 

ITHACO dynamic data acquisition amplifiers and preamplifiers generally operate in the 1Hz to 200KHz range, and 
are used in a wide variety of applications requiring: 
• Shaping of frequency and phase response 
• Voltage or charge inputs; single-ended or differential 

• Fully automatic (ITHACO's AUTO-GAIN® Amplifiers) 
computer oriented, data acquisition systems 

• State-of-the-art noise performance at any impedance • All products provide stable and precise gain; as low 
as -20 db and as high as 100 db 

i~~~~~~'ri:,,:~~nf~;'-~;~~;;~ or differential, voltage or charge preamplifiers in various packages. The 250, 
,0 available with a choice of electrical configurations - including single

level 

for shock and vibration measurements. The Model 241 is specifically 

FULLY AUTOMATIC DYNAMIC DATA ACQUISITION AND RECOVERY SYSTEMS 
Automatic Gain Ranging, 

32 Channel Status RecQvery 
ITHACO's fully automatic data acquisition and recovery 
systems condition wide·dynamic range signals to amplitudes 
suitable for recording processing and display. They prevent 
loss of costly data due to operator error and manual re
sponse time. Model 441 Amplifiers automatically condition 
the amplitude of signals in the range of 1 Hz to 100 KHz to 
a level within the limited dynamic range of the tape 
recorder (or A/D converter, real-time analyzer, etc.). Gain is 
automatically switched in the precise steps as required to 
hold output signa I amplitude in the range 0.2 to 1.0 volts. 
The Model 541 multiplexes the amplifier status signals and 
~~ffJ!e~o/~~ChdaJ:ta P~~~~~~il~g equipment with amplifier MODEL 441 AUTO-GAIN® AMPLIFIERS 

MoB'EL 353 
PHASE-LOCK AMPLlFIE_R 

PHASE-LOCK (Lock·in) AMPLIFIERS 
For Synchronous Detection of Noise Buried Periodic Signals 

Model 353 Phase-Lock Amplifier measures amplitude and phase of repetitive signals in the presence of 
high noise levels. The design of the 353 represents a significant departure from that of conventional 
lock-in amplifiers. Synchronization with an external reference signal is substantially automatic, and the 
instrument will track this reference signal over a 10:1 frequency range without affecting accuracy or 
phase calibration. Set-up time is minimum and no frequency tuning is required. The instrument will 
accommodate peak to peak coherent signals or noise of 1000 times the full scale signal setting 
without saturating. Modular in construction, the 353 can be adapted to a wide variety of specialized 
applications. Standard sensitivity of 1 microvolt can be increased to 10 nanovolts with remote 
preamplifiers in the 1Hz to 200KHz frequency range. 
For multichannel applications, the Model 361 provides up to 7 synchronous demodulation channels in 
a single 19" standard rack adapter. MODEL 361 

LOGARITHMIC, VOLTAGE-CONT~OLLED 
AMPLIFIERS 

WIDEBAND, OMNIDIRECTIONAL, 
SENSITIVE HYDROPHONE 

Logarithmic Conversion, Compression and AGC 
The Models 314 and 316 are wideband AC amplifiers 
with true logarithmic gain control characteristics. 
Gain is controlled by a 0.5 volt DC control signal. 
The Model 316 is capable of slewing gain at rates 
of over one million db per second with no coupling 
of the control signal into the output. Bandwidths 
are from 2Hz to 100KHz. Control voltage vs. gain is 
accurate to within ±0.5db. The addition of an ex· 
ternal feedback loop (detector and integrating op 
amp) permits logarithmic signal conversion, signal 
compression and automatic gain control. 

MODEL 511 
ANALOG MEMORY 

PEAK HOLDING 
ANALOG MEMORY 

Stores arid Displays Peak 
Amplitude of Varying 
Signals 

The Model 511 Analog Memory 
is a dual purpose instrument 
providing either a long term 
memory of transient output 
signal voltages or an envelope
detected output for signals in 
the 4Hz to 5KHz range. 

MODEL 6061·48 DISTRIBUTION AMPLIFIER 
MULTI-CHANNEL VIDEO 

DISTRIBUTION AMPLIFIER 
For Generation of Instrumentation 
Tape Recorder Copy Tapes 
One input and 6 outputs per channel. 
Bandwidth is over 2MHz. 

30 Hz to 150KHz Response, 
Internal 20db Preamplifiers 

UL TRA·LOW NOISE 
SEISMIC AMPLIFIERS 

Low Frequency 
Preamplifier 
Free of Ilf Effects 

The Model 1541 has a 
.OOlHz to 100Hz basic fre
quency range. High/low pass 
pll!g~in filters are available 
roll off. Gain is 60-100db. 

MODEL 1541 
ULTRA-LOW NOISE 

SEISMIC AMPLIFIER 
at up to 24 db/octave 
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ITHACa LOW NOISE VOLTAGE PREAMPLIFIERS, CHARGE PREAMPLIFIERS, VELOCITY PREAMPLIFIERS AND SEISMIC PREAMPLIFIERS 
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OPERATIONAL 
These versatile solid state modules are used in a 
wide range of applications for control instrumenta
tion, computation, test equipment, medical instru
ments, data logging, etc. Meleor has developed and 
produced in large quantities, one of the broadest 
and most up-to-date product lines in the industry. 
These are available for OFF-THE-SHELF delivery. 
In addition, Meleor manufactures many customized 
modules to industry specifications. 

IiENERAlPURPOSE 

SPECifiCATIONS (Typicala. 

AMPLIFIERS 
• FET INPUTS 
• ECONOMY UNITS 
• HIGH VOLTAGE SWING 
• CHOPPER STABILIZED 
• HIGH SLEW - LOW DRIFT 
• CURRENT BOOSTERS 
• PACKAGE 

CONFIGURATIONS 
standard cases with matching 
plug-in sockets 

FETINPUT 

1719 
1720 

1841 
1842 

2S"C Unless Noted) MODEl~ 1513 1614 1616 1779 1810 1821 1619·1671 1672 1765 1764 1843 1521 

Rated Output 
Voltage 
Current 

Voltage Gai" 

±YMin 
±maMin 

10 
2 

10 10 2to1O 
10 2t04 

75K 

10 10 10 
10 

10 5t021 
20 20 

10 
5 

10 
5 

100 
10 

Open lollP at Rated Load Mill 10K 20K lOOK to 140K 401( 20K SDK SDK lOOK JOOK 300K lOOK 

CASE 

A, S, C, I 

0 

E 

F 

H 

HiliH POWER 

1731 

10 
100 

50K 

1757 

20 
200 

50K 

1490 

10 
200 

0.85 

SIZE 

1.13"x1.13"x.5" 

.75"x.75"x.35" 

.6"x.6"x.25" 

2.56"x1.87"x.87" 

.5"x.5"x.4" 

1732 

10 
2 

MIL 

1787 

10 
20 

SDK 50K 

r----------+--~--+_--~--~~---+--~--+_--~_+--~--+_--~_+--~--+_--_4 
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Frequency Response 
SmaU Signal Unity Gain MHz 1.0 
Power Bandwidth KHz 10 

InplItVollageOffset 
Ext Trim Pot Kohms 1000 
Avgvs. Temp j1.V/oCMax 30 

Input Current Offset 
Initial Difference nA 
Avgvs.Temp nAjOC 

Input Bias Current 
Initial Bias nAMax 
AVivs. Temp nA/oCMax 

Input Impedance 
Differential 
Common Mode 

Kohms 
Mohms 

Input Voltage Range 
CommollModeVoltage ±V Mill 
Common Mode RejectianRatio 

Input Noise Voltage 
10 KC Bandwidth p.V ms 

Power Supply 
Voltage 

Current-ruliLoad 

±V 

70 
1.0 

lZ5 
2.0 

200 
100 

5 
2K 

15 

+5,-15 

4.0 1.5 0.5 8 10 10 25 10 1.5 1.5 1.0 
20 20 15 300 200 200 2000 300 50 40 15 

50 50 1000 5 0.5 0.5 2 5 1.0 
15 15 15 40 75 50·15 50 25·15·5 25 10·5·3 30 

50 
1.5 

10 
1.0 

H ~ U ~ ~ ~ ~ ~ m 

100 
2.5 

100 
100 

10 
10K 

15 

12 

0.5 2XflO°C 2XflO°C 2X/l0°C 2X/lOoe 2X/lOoe 2X/IOoC 2X/lOoe 1.0 

20 
1.0 

50 0.025 OJ 0.1 0.1 0.05 0.05 0.05 200 
1.5 2X/lOoe 2X/lOoe 2X/lOoe 2X1l0°C 2XIlOoe 2X/lOoe 2XflOoe 4 

200 
30 

1000 
100 

10 2tol0 
20k 10K 

15 4.5to15 

15 2.5105.5 

10' 
10' 

10 
3K 

15 

12 

10' 
W' 

10 
5K 

15 

12 

Iii" 
la' 

10 
5K 

15 

15 

la' 
10' 

10' 
10' 

10 5t021 10 
5K lOOK 51< 

15 10 to 26 15 

30 25 12 

la' 
1O~ 

10 
5K 

15 

12 

250 
100 

10 
10K 

10 

125 

18 

2 
50 

50 
20 

150 
1.5 

300 
3.0 

200 
10 

4 
10K 

0.5 

15 

115 

2 
50 

50 
20 

150 
1.5 

300 
3.0 

200 
10 

8 
10K 

0.5 

25 

225 

5 
100 

N.A. 

N.A. 

N.A. 

10K 
N.A. 

N.A. 

N.A. 

15 

240 

5 25 
100 2000 

0,+1 MV Max 
50 0.5 
2 50 

10 0.1 
0.06 2X/lOoC 

60 0.1 
0.85 2X/IOOC 

300 
100 

10 
10K 

15 

10 

10' 
10' 

10 
5K 

15 

30 

Temperature Range °C -25,+85 -25,+85 -25,+85 -25,+85 -25,+85 -25,+85 -25,+85 -55,+85 -55,+85 -25,+85 -0,+85 -25,+85 -25,+85 -25,+85 -25,+85 -55,+85 -55,+85 

Case 

Unit Price $15.00 $12.00 $211.00 $35.00 $33.00 $14.25 
$48.0[) 
$85.00 

$70.00 
$80.00 
$90.00 
$98.00 

$60.00 
$65,00 
$80.00 
$95.00 

$88.00 

See YELLOW SECTION for Local Offices, Phones 
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Partial listing only-write for complete catalog. 

PHASE TEMP. UNIT 
MODEL OUTPUT INPUT GAIN, SHIFT RANGE SUPPLY SIZE PRICE MELCOR (1-9) 

Stability SERVO 
Voltage Power Freq. Imped· Voltage Initial plus Degrees ·C Volts Current LxWxH AMPLIFIERS RMS Watts Hz ance Q Max. RMS 25°C Initial DC MA Max. Inches 

Tol. DB 
To drive servo motors in 

1030 40 6.3 380-420 10K 26 1-2.5K ±3 O±IO -55 +125 28 400 1.250xl% $85.00 closed loop position and 
velocity control. 

1033 40 16 380-420 10K 26 1-20K ±3 0±1O -55 +125 28 1000 2.78xlx2 $110.00 • RESOLVER DRIVE 
AMPLIFIERS 

1034 40 3.5 380-420 20K 26 1-750 ±3 90±10 -55 +125 28 235 2H'6x1Xx% $60.00 • QUADRATURE 
REJECTION 

1035 40 3.5 380-420 10K 26 1-5K ±3 O±IO -55 +125 28 235 lDxU{, $57.00 
AMPLIFIERS 

• AUTOMATIC GAIN 
CONTROL 

1399 40 6.0 57-63 10K 26 I-IK ±3 O±IO -55 +125 28 400 1.50x2% $98.00 AMPLIFIERS 
• AC OPERATIONAL 

1483 40 3.5 380-420 10K 26 1-3K ±3 0±10 -55 +100 28 235 0.83x.46x.97 $89.00 AMPLIFIERS 

MODEL GAIN INPUT INPUT RATED OIST. fREQ. SUPPLY SIZE UNIT MELCOR 
NOISE IMPED. OUTPUT RESPONSE PRICE 

AUDIO 
DB 

DBM Ma •• DBM % Max. 30 to Voltage Current LxWxH NOTES AMPLIFIERS 20 to Ohms Min. 30 to 20KHz ±V Full Load Inches 20KHz 20l(Hz DB Max. ±MA 

AM·20 20 to 60 -129 1500 20 0.3 ±O.5 15 20 4x2%x% $ 74.00 (nput Transformer A complete line of Micro-

Input and Output 
phone Preamplifiers, Mix-

Pre· AMl-27 25 to 60 -129 150016000 27 0.5 ±O.5 15 36 4x2%xli4 100.00 ers, line Amplifiers, 
Amp 

Transformer Equalizers, Compressors, 
o OBM Out 

±1.0 ~~ NAB or RIM Monitor Amplifiers, Chan-
ATP-20 Tape 6MV -125 300KI47K 20 0.5 15 20 4x2%x% 77.50 Equalization nel Select Switching for 

Phona 3MV Custom Audio Consoles. 
20 Inputs Modules feature ultra low 

Mixer MM·20 -6t020 -105 6.2K 20 0.25 ±.25 15 20 4x2%x% S1.00 noise and distortion, flat 

line 
frequency response, out-

Al·27 20 to 50 -125 10K 27 0.5 ±O.5 15 36 4,2%'1\ 74.00 Output Transformer put power to 16 walts on Amp plug-in PC cards. Rack 
100 MV llWatts Drives an8 Ohm mounted power amplifiers 

PM-37 11 Watts Peak -125 10K Peak 0.5 ±O.5 15 175 4x2%x% 107.00 Speaker to 100 watts output. line 
Speaker Output sa Program Material Transformers, Power Sup-

Drive 100MV 16 Watts Drives a 16 Ohm pi i es, Rack Mounting 
PM-40 16 Watts Peak -125 10K Peak 0.5 ±O.5 25 150 4x2%x% 125.00 Speaker Frame and numerous ac-

Output 16n Program Material cessory items available. 
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OPAMP LABS AMPLIFIERS 

172 S. Alta Vista Blvd., Los Angeles, Calif. 90036 
Telephone: (213) 934-3566 

- SEND FOR CATALOG-
We manufacture over 50 products 

FREE-50 
Industrial & 
Audio Operational 

MODEL 416 MODEL 435 MODEL 440 MODEL S-SOK Amplifier MODEL 360M D.C. Thru Audio Medium Voltage D.C. Thru Audio Dual Channel 

Applications Microphone Operational Power D.C. Operational Operational Power 50 W RMS 
Preamplifier Amplifier Amplifier Amplifier Power Amplifier Kit 

±12v to ±24v @ 30ma ±12v to ±36v +12v to ±25v ±12v to ±36v 115v· 60 ey .• 1 Phase 
POWER REQU IREMENTS or + 12v to + 50v ~ 30m a ±12 ma to ±30 ma ±8 ma to ±15 ma ±12ma to ±30ma @ 2.0 Amps 

or -12v to - 50v 30m3 plus load current plus load current plus load current 

OPERATING TEMPERATURE - 20°C to + 85°C - 20° to + 85°C -55°C to +85OC - 55°C to +85°C - 200C to + 70°C 
RANGE (Case) 

INPUT Per Channel 
Impedance (Open Loop) 50 to 600 Ohms 20K 20K 20K lOOK 
Offset Voltage 

±100mv (Rs = 10K) ±100 mv ±20mv 
Bias Current 0.2 p.a 0.5 p.a 0.2 p.a 
Common Mode Voltage 

Range ' Up to ±30v Up to ±20v Up to ±30v 
Equivalent Drift 

±0.5 mv/oC ±20 p.v/oC ±0.5 mv/oC (Rs = 10K) 
Equivalent Noise -125 OBM 20 p.v 2 p.v (-115 dbm) 20 p.v 20 p.v 

Common Mode 
Rejection Ratio 80 DB 80 DB 80 DB 

Has internal input 
isolation transformer 

TRANSFER 
Voltage Gain " 650 20,000 650 10 (20 DB) 

Unity - Gain May be changed via 
BandWidth 20 cy to 25 kc (-3 DB) 2 mc 2 mc 2 mc Fead Back Resistor 
----
OUTPUT 

0.1 Ohm Impedance (open loop) 10 ohms 0.5 Ohm 50 Ohms 0.1 Ohm 
Voltage Swing/Load Up to ±20v/8 Ohms ±20v/50 Ohms ±24v/4 Ohms ±28v/8 Ohms 
Slewing Rate 5v/p.sec 5v/ p.sec 5v/p.s 

D.C. to 20 kc Full Power D.C. to 25 kc D.C. to 25 kc D.C. to 25 kc 
Maximum Current 2 Amps ±400 ma 15 Amps 10 Amps 
Peak Power 40w music 120 Watts 100 Watts 
RMS Power lOw 2w 60 Watts 50 Watts 
Level +14 OBM with +40 dbm +33 dbm 
Total Harmonic distor- B± = ±24v < 0.5% any supply 
tion at full power. 0.5% 0.05% @ +24 dbm voltage & power level 0.5% 

SIZE 1" Dia. x 15/a" 2" dia. x 3" 5·Pin Modified TO·3 4"14/1 x 5'12/1 X 25k" 7" H x 19" w Panel-
Seated Height Seated height Case Mates with 9·Pin Seated He ight Chassis Plug·in Amp!. 

Naval Tube Socket and Power Supply 

PRICE $30.00/1 to 99 l30.00/1 to 99 $30.00/1'99 $60.00 Model 440 Kit $155.00/ea. 
$27.00/100 to 999 25.00/100 to 999 $25.00/100·,999 $30.00 Model 440K Kit Wired $230.00/e<l. 

MODEL 4009 MODEL 425 
Medium Voltage Medium Voltage 
D.C. Operational Amplifier D.C. Operational Amplifier 

±12v ±24v ±36v ±12v ±25v 
±2.5 ma ±5 ma ±8ma 

±8 ma ±15 ma 

OPERATING TEMPERATURE - 55°C to + 125°C - 55°C to + 125°C - 55°C to + 70°C OPERATIN'G TEMPERATURE - 20°C to +85°e -20°C to +85oe 
RANGE (Case) RANGE (Case) 

INPUT INPUT 
Input Offset Voltage < 100 mv < 100 mv < 100 mv Input Offset Voltage ±20mv ±20 mv 
Input Bias Current 0.2 p.a 0.2 p.a 0.2 }La Input Bias CUrrent 0.5 p.a 0.5 p.a 
Input Impedance 20 K 20K 20K Input Impedance 
Input Common Mode (Open Loop) 20K 20K 

Voltage Range ±10v ±20v ±30v Input Common Mode 
Equivalent Input Drift < 0.5 mv/oC < 0.5 mv/oC < 0.5 mv/oC Voltage Range ±10v ±20v 
Equivalent Input Noise 10 p.v 10 p.v 10 p.v Equivalent Input Drift 

(Rs = 10K) ±20 p.v/oC ±20 p.v;oC 
Equivalent Input Noise 

(Rs= lK) 2 p.v (-115 dbm) 2'p.v (-115 dbm) 

TRANSFER TRANSFER 
Internal Power Internal Power 

Dissipation 60 mw 240 mw 600 mw Dissipation 200mw 750mw 
Open Loop Voltage Gain 500 650 800 Open Loop Voltage Gain 5,000 20,000 
Unity·Gain Bandwidth 30 mc 30 mc 30 mc Unity-Gain Bandwidth 2 mc 2 mc 
Common Mode Rejection Common Mode Rejection 

Ratio 60 DB 80 DB 80 DB Ratio 80 DB 80 DB 

OUTPUT OUTPUT 
Output Impedance 2.5K 2.SK 2.5K Output Impedance 
Output Voltage (Open Loop) 100 Ohms 100 Ohms 

Swing/Load ±10v/50K ±20v/SOK ±30v/50K Output Voltage 
± 8v/lOK ±15v/10K ±20v/lOK Swing/Load ±10v/IK ±20v/IK 
± 3v/ ,2K ± 8v/ 2K ±10v/ 2K ±8v/600 Ohms ±18v/600 Ohms 

Output Capacitance (+16 dbm) (+24 dbm) 
Loading 0.1 p.f 0.1 p.f 0.1 p.f ±3v/50 Ohms ±7v/50 Ohms 

Output Slewing Rate 10v/ p.s lOv/p.s 10v/p.s Output Slewing Rate Sv/p.s SV/p.s 
Overload Recovery 5 p.s (5 p.s 5 p.s Full Power Output D.C. to 25 kc D.C. to 25 kc 

SIZE low Silhouette low Silhouette low Si Ihouette SIZE 1" Dia. x 15k" 1/1 Dia. x 1%'" 
Modified TO·5 Can Modified TO·5 Can Modified TO·5 Can Seated Height Seated Height 

-----
PRICE ~10.00/1 to 999 PRICE $25.00/1 to 99 

8.00/1K to 10K $22.00/100 to 999 
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Analog Modules 
for Control Systems: 

s 

Complete line of standard cards 
Instant analog systems 
Off-the-shelf delivery 

Free standing or rack mounted 
Rack mounting flanges available for 

standard 19-inch rack 

Completely metal enclosed 
Excellent flexibility for connectors, 

switches, meters, etc. 

Compatible power supplies available 
Holds power supply and 17 boards or 

20 boards alone 
Size Price 
S%" x 6Y2" x 18" $75.00 

900 Series I Precision modules for system accuracies of 0.01 % to 0.1 % 

901 905 933 950 955 
Function: Single-Ended Opera- Differential Operational Voltage Follower Voltage Comparator Controlled 

tional Amplifier Amplifier Hysteresis 

Gain: 300.000 300,000 1 ±0.002% VJ 

Output (41: ±10v@±lSma ±10v@±lSma ±10 v@ ±20 rna C+:14 v @ 14 rna min. The Model 9SS is used 
Frequency: 2 MHz gain bandwidth 1 MHz gain bandwidth 200 KHz 3 db 
Offset: Voltage adj. I'I adj. II) adj. [II 

Current adi. III <S na diff. adj. [II 
Drift: Voltage 121 ±10 ,"v/'C <S ,"V/oC ±5,"vI'C 

Current (21 ±0.2 na/oC ±O.lS nal'C ±0.12 na/oC 
Input Impedance: 0.2 MIl O.S MU dilf. 4000 MIl 
Power Supply ill ±24V@8ma ±24 vdc @ 3 rna ±24 v @ 10 rna 

Rqmts: + Load + Load + Load 
Price: (small quantity)I'1 $49.50 $49.50 $62.00 

I Adjustable with built in potentiomeler. 
2 Each model operates from - 25° to + 85"C. 
3 Each model operates from ± 15 to ±30 volt power supply with modilied input and output swings. 

800 Series I Low cost industrial models for system accuracies of 0.1 to 1 % 

801 802 833 
Function: Dual Dill Operational Voltage to Current Dual Voltage 

Amplifiers Converter or Follower 
Voltage to Voltage 

Converter 

Features: High gain, All common current FET input 
frequency, compensated, outputs available. Unity Gain 

2 circuits/board Span and zero 2 circuits/board 
adjusts included 

Specs: Gain: SO,OOO Inputs: a to 10, Input Impedance: 
Output: ±10 V, @ 5 rna 100,1000,10,000 mv 10 12 Q 

Freq: 1 MC Outputs: 1-5, 4-20, Range: ±10V 
la-SO rna; a to 10, Gain: 1 ±.O4% 

100,1000,10,000 mv 
Price: $30.00/board $85.00 $60.00/board 

2 Ilsee rise & fall time in conjunction with the 
adj. II} 9S0. It provides refer-

ence voltage, adi hys-

±S fJ.v/oC teresis and a 400 rna 
power output; 2 circuits 
are contained on each 

>10 MD board. 
±24v@10ma 

+ Load 
$49.50 $59.00 

4 Input and output completely protected on aff models. 
5 Individual prices shown. Up to 25(% discount when pur
chased in quantity. 

834 
Dual Analog Memory 

LONG Hold Time 
Accuracy 

2 circuits/board 

Decay: sao ,"vi sec 
Out: ±10 V @ S rna 

Gain: 1 ±.04% 

$62.50/board 

850 
Dual Comparator 

Self contained references, 
power output, 
adj. hysteresis 

2 circuits/board 
Input imp: O.S Megohms 

Output: 7 V @ 8 rna 
and ±24 @ 400 rna 

$93.50/board 

Note: All units operate from ±24 volt power supplies. Compatible units available from RO see Sect. 4000. 

ORDER FROM FACTORY OR LOCAL RO REPRESENTATIVE 

Boston, Massachusetts 
(617) 782-2244 

Chicago, Illinois 
(312) 774-1500 
Dallas, Texas 
(214) 363-1526 
Houston, Texas 
(713) 667-3420 
Los Angeles, California 
(213) 670-1700 
New York, New York 
(201) 845-6668 

eem /1969 

Philadelphia, Pennsylvania 
(215) 687c3535 
San Francisco, California 
(415) 467-1880 
Seattle, Washington 
(206) 746-6770 
St. Louis, Missouri 
(314) 423-7200 
Toronto, Canada 
(416) 699-5521 
Washington, D.C. 
(703) 527-3262 

See YELLOW SECTION for Local Offices, Phones 

RO Associates, Inc. 
3705 Haven Avenue 

Menlo Park, California 94025 
Phone: (415) 322-5321 

TWX: 910-378-5929 
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PHILBRICK I NEXUS: 
BEST SOURCE FOR YOUR 
Philbrick/Nexus can fill your needs for anything analog from the industry's broadest range of 
analog products-ranging from simple operational amplifiers to the most sophisticated analog 
systems. Philbrick/Nexus' 26 years of combined experience offer you the advanced-technology 
of the pioneer and the vitality of a customer-oriented organization dedicated to producing the 
answers to any of your unsolved problems. For prompt, competent applications, engineering 
assistance or advice, call your local Philbrick/Nexus field-engineering representative or write, 
Philbrick/Nexus Research, Allied Drive at Route 128, Dedham, Massachusetts 02026. 

DISCRETE-COMPONENT 
OPERATIONAL AMPLIFIERS 

High-gain, low-gain, low-drift amplltiers for 
stable feedback loops. Provide precise, 
predictable operations on one or more input 
signals. The solid state line includes general 
purpose, high performance and military 
grades of differential amplifiers, matching 
chopper stabilizers and output current 
boosters. 
The solid state discrete component amplifiers 
employ all silicon semiconductors and are 
available in a wide variety of economy or 
premium grades ranging from economical 
general purpose types such as PF55AU and 
SQl OA to the most sophisticated designs such 
as the high speed chopper-stabilized SP456 
and the parametric P2A. They come in plug-in 
or wire-in models in every style of package. 

IC OPERATIONAL AMPLIFIERS 

Monolithic devices offer 
the promise of high 
performance, reliability 
and small size at low 
cost. Philbrick/Nexus 
now offers state of the 
art IC op amps. Mono
lithics are available in 
two models. T-52's are 
packaged in TO-5 cans. S-52's come in dual 
in-line packages. 
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DC POWER SUPPLlES,REGULATORS 
AND BOOSTER AMPLIFIERS 

Compound-regulated, stable, noise-free 
power supplies designed to meet the needs 
of high-performance, low-level analog sys
tems. The Philbrick/Nexus 2001 current 
booster with 500 Ma power istl;oe only one of 
its kind in the industry. The 21 01 is an en
capsulated 100 Ma dual voltage regulator 
that is completely short-circuit protected. 
Rack, cabinet, modular, plug-in or built-in 
modelsavailable. NPS 300 is a dual voltage 
power supply for powering analog circuits. 

Ideal where drift 
and offset must be 
held over long oper
ating periods through 
wide ambient temperature 
fluctuations. Philbrick/Nexus offers 19 stock 
models offset-stabilized, mechanical chopper, 
parametrically modulated RD carrier, temper
ature-compensated, FET front-end. With a 
range so wide, there's a "low-error" model 
offering unusually high input impedance and 
low input current for virtually every design 
situation. The SP456 offers high-speed 
chopper stabilization. 

HYBRID OPERATIONAL AMPLIFIERS 

Philbrick/Nexus combines. 
the best of monolithic and 
discrete technologies to 
create third generation op 
amps-the hybrids. They're 
microminiature and low 
cost, yet their overall 
performance is equal to or 
better than their discrete 
predecessors. And, built-in stabilization 
simplifies circuit design by eliminating 
external components. 
The 1402, for example, features a quiescent 
current drain of only 500 pA with a power 
supply voltage range of ±4V to±24V, full out
put frequency of 80 KHz and output capability 
of ±14V at±5mA with a ±15V power supply. 

See YELLOW SECTION for Local Offices, Phones 

TO-8 packaging. Price: $75.00 each in lots of 
1-9. 
The Q25AH and Q85AH are Micro-Hybrids 
which combine linear monolithic chip and 
discrete microminiature component tech
nologies to offer immunity to overloads, 
shorts and supply voltage stresses. They are 
available in TO-8 size cans. 
Other hybrids provide a 50,uA power drain, 
bandwidth of 30 MHz, low cost differential 
FET output and FET with wideband, high 
reliability performance. 

FET OPERATIONAL AMPLIFIERS 

Offering the broadest 
line of FEr's in the industry, 

Philbrick/Nexus can meet-and exceed
nearly every needed specification. Whether 
its lowest noise, lowest offset voltages, lowest 
input current, or highest CMRR ... you'll find 
your needs here. 
QFT-28's, for example, offer the lowest offset 
voltage-5 ,uVrc max. 1003's exhibit the 
highest CMRR you'll find anywhere-
1,000,000: 1. The industry's lowest priced 
FET operational amplifier is the QFT-5, selling 
at$19.00each in lots of 1-9. 

NON-LINEAR 
FUNCTION MODULES 

These non-linear circuits accurately im 
ment such operations as multiquadrant 
squaring, generating sine and cosine func
tions, quadratic or logarithmic response 
and the linearization of amplitude of non
linear transducers. They fall into two general 
classes: (1) natural continuous function types, 
based on the continuous-function character
istics inherent in certain semiconductors 
operated in specific parametric regions, and 
(2) precise-linear-approximation types, using 
diode-resistor networks proportioned to 
approximate the desired function by a series 
of straight lines. Scaled and biased for use in 
conjunction with ±1 O-volt operational ampli
fiers, they constitute a convenient and effec
tive means for generation of exponential, 
transcendental, and high-order mathematical 
functions. All units are manufactured in two 
forms- "P" and "N" -one for each polarity 
of input signal. 
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ANALOG NEEDS PHILBRICK/NEXUS REPRESENTATIVES: 

Ala., Huntsville, W. A. Brown & Associates, 
(205) 539-6884, (205) 536-8393 

Ariz., Phoenix, Hytronic Measurements, Inc., 
(602) 253-6104 

MODEL RP OPERATIONAL MANIFOLDS 

These 5-amplifier self-powered units are self
contained analog instruments for research, 
development, industrial control, simulation 
and teaching that virtually eliminate wiring 
problems. They are real whizzes as lab assis
tants. They are also excellent for breadboard
irrg. Complex problems can be breadboarded 
in a fraction of the time required by conven
tional methods. They combine high reliability, 
small size, low drift and noise, light weight 
and low power-requirements. A variety of 
amplifier combinations meet specific require
ments. 

Q3 MODULAR SYSTEMS 

These are modular components for use in 
both analog and hybrid computors, simulators 
and analyzers. Each package consists of a 
carefully optimized combination of ampli
fiers, networks, components, and power 
supplies. Representative units include a self
powered, low-noise, low current-offset, 
differential amplifier; switch-programable, 
self-powered integrator-differentiator; switch
programable, self-powered unit capable of 
performing non-linear functions. 

INTEGRATED CIRCUIT TESTER 

Philbrick/Nexus IC Tester performs all tests 
automatically without calibration or manual 
programming. Dial setting is required to select 
the test and for minimum scale changing for 
offset and current measurements. This is the 
only tester available that performs both 
CMMR and PSRR tests. Instrument includes 
direct reading meter, external terminals to 
display IC output, oscillation indicator and 
integral power supply. Price: $1400. 

eem/1969 

Among the 

New 
METERED 
INSTRUMENTS 

many metered instruments in the Philbrick/ 
Nexus line are the 5101 log null meter and 
the 5100 log ratio meter. The 5101 will permit 
nulling to 1OlA-V with a sensitive and stable 
null. The 5100 provides a four-decade dis
play of voltage, current, voltage ratio and 
current ratio or resistance. 

New 
METERMATES 

Series 41 00 Metermates are packaged signal 
conditioning units that adapt standard panel 
meters to making certain types of non-linear 
measurements and/or to extend sensitivity. 
They convert standard meters into very high 
impedance instruments. They bolt to meter 
studs and mount flush at the rear. Metermates 
are available in a variety of configurations: 
single-ended D.C amplifier, log scale D.C, 
and point-to-point logarithmic A.C 

TECHNICAL SUPPORT SERVICES 

Philbrick/Nexus Research welcomes oppor
tunities to bid on special system requirements 
to help you apply analog technique and prod
ucts in such areas as industrial and scientific 
instrumentation, process and quality control 
systems and in-line analog data processing. 
Customer services of Philbrick/Nexus include· 
applications engineering, technical bulletins, 
applications manuals, the "Lightning Empiri
cist", and factory or on-site applications 
seminars. 

Cal., Palo Alto, Ward-Davis Associates, 
(415) 968-7116 

Cal., Pasadena, Ward-Davis Associates, 
(213) 684-2840 

Cal., San Diego, Ward-Davis Associates, 
(714) 297-4619 

Col., Denver, Hytronic Measurements, Inc., 
(303) 388-4081 

Conn., Easton, Yewell Electronic Sales, Inc., 
(203) 261-2241 

Fla., Ft. Lauderdale, W. A. Brown & Associates, 
(305) 564-8000, (305) 565-3885 

Fla., Ft. Walton Beach, W. A. Brown & Asso
ciates, (903) 243-6424 

Fla., Orlando, W. A. Brown & Associates, 
(305) 425-5505 

Ga., Tucker, W. A. Brown & Associates 
(404) 939-1674 

III., Northfield, Torkelson Associates, 
(312) 446-8450 

Ind., Indianapolis, Torkelson Associates, 
(317) 244-7867 

Md., Kensington, Electronic Marketing Asso
ciates, (301) 946-0300 

Mass., Lexington, Yewell Electronic Sales, Inc. 
(617) 861-8620 

Mich., Southfield, S. Sterling Company, 
(313) 357-3700 

Minn., Minneapolis, Torkelson Associates, 
(612) 920-1046 

Mo., SI. Louis, S. Sterling Company, 
(314) 542-3399 

N. M., Albuquerque, Hytronic Measurements, 
Inc. (505) 268-3941 

N. Y., Elmont, Crane & Egert Corporation, 
(516) 488-2100 

N. Y., New Hartford, KIM Associates, 
(315) 735-8525 

N. Y., N. Syracuse, KIM Associates, 
(315) 458-6214 

N. Y., Palmyra, KIM Associates, 
(315) 597-9776 

N. C, Winston-Salem, W. A. Brown & Asso
ciates, (919) 725-5384/5385 

Ohio, Cleveland, S. Sterling Company, 
(216) 442-8080 

Ohio, Dayton, S. Sterling Company, 
(513) 298-7573 

Pa., King of Prussia, Electronic Marketing 
Associates, (215) 265-1600 

Pa., Pittsburgh, S. Sterling Company, 
(412) 922-5720 

Texas, Dallas, Applied Science Associates, 
(214) 526-8316 

Texas, Houston, Applied Science Associates, 
(713) 781-1441 

Utah, Salt Lake City, Hytronic Measurements, 
Inc., (801) 466-4924 

Wash., Bellevue, Delta Mark Company, 
(206) Sherwood 7-4875 

4~ _PH_I_LB_R_IC_K_I_N_E_XU_S_RE_S_EA_R_C_H 

"11111111111 A TELEDYNE COMPANY 
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STOCK and CUSTOM ANTENNAS 

BROADBAND CAVITY-BACKED SPIRALS 
TheSe circularly polarized spirals have performance 
characteristics that lend themselves to broadband 
applications and provide compact, lightweight circu
larly polarized antenna configurations which can 
be easily flush-mounted. Applications include air-

Model ASN 118A 

PARABOLIC REFLECTORS with BROADBAND 
FEEDS 
High gain, broadband antennas utilizing the fre
quency independent feeds - gain proportional to 
frequency squared - available with 18", 36", and 
72" parabolic reflectors. 

'OPTIMUM' LINEAR HORNS 
Broadband linear horns utilizing Tchebycheff step 
transformers-unidirectional "tear drop" pattern 
-equal E and H plane half-power beamwidths. 
Useful for standard gain measurements. 

PYRAMIDAL LOG PERIODIC 
Frequency independent linearly polarized antennas 
providing unidirectional "tear drop" pattern-60° 
half-power beamwidth, E and H planes-gain 9 db. 

SIGNAL SENTRY CROSS-PLANAR 
LOG PERIODIC ANTENNAS 
Isolation between orthogonal planes is better than 
25 db across the band. Fifth boom in transmission 
line helps maintain constant impedance over en-

AEL CUSTOM ANTENNAS ... ON TIME. _ . 
WITHIN BUDGET 
AEL has an enviable record of successful one
time, within-budget deliveries of highly custom
ized antennas to meet specific user requirements. 
These custom requirements have encompassed 

CIRCULAR HORNS 
A complete line of circularly-polarized, unidirec
tional horn antennas for operation over range 
8.2 GHz to 40 GHz in four bands. The 3 db beam
widths vary from 50° at low frequency to 40° at 
high frequency end. 

LOG PERIODIC COPLANAR 
Extremely large frequency coverage from .02 GHz 
through 1.1 GHz Gain and beamwidth remain con
stant throughout entire frequency range. Rugged, 
militarized, lightweight construction. Both folding 
and rigid types of antennas are available. Folding 
types are man-portable. AEL also makes custom 
models to your exact needs . 

borne surveillance, ECM, telemetry, direction-find, 
ing, command/ control, and a variety of others. 
They are available in octave or 10:1 bandwidths in 
the frequencies between 200 MHz and 11 GHz. Sev
eral models of these antennas are available to 
meet MIL-E-5400 specifications. 

Linear Circular 
Frequency Polarization PoIarization 

Range (GHz) Model Nos. Model Nos. 

.3-3 APN 112B ALN 123B 
1-11 (6 feet) APN 111B ALN 122B 
1-11 (3 feet) APN 1l0B ALN 1218 
l-ll (18 inches) APN 102C ALN mc 

Frequency Militarized Commercial 
Range (GHz) Model No. Model No. 

.25-.5 - H4801 

.5-1 - H4901 
1-2 H5000 H5001 
2-4.5 H5100 H5101 
4-10 H5200 H5201 

Frequency Range (GHz) Model No • 

. 05-3.0 APN 105B 

.09-3.0 APN 109A 
.3-3.0 APN 106A 
.4-3.0 APN 106AA 
.9-12.4 APN 101AB 

1.0-12.4 APN 101B 

tire band, and provides optimum isolation between 
the two planes. Applications include: air surveil
lance, ECM, and parabolic dish feeds where fre
quency and polarization diversity are a require
ment. AEL can build a Crossed Planar to meet your 
requirements. Send us your specifications. 

several or all of the following broad parameters: 
• Extreme frequency coverage (from 8 KHz to 

70 GHz) 
• Sophisticated packaging design specifications 
• Applications in very unusual or adverse en

vironmental conditions. 

Frequency Range (GHz) Model No. 

8.2-12.4 H6000 
12.4-18 H6100 
18.0-26.5 H6200 
26.5-40 H6300 

Frequency 
Range (GHz) Model No. 

Frequency 
Range (GHz) Model No. 

.02-1 APN-509 .05-1.1 APN-113A 
APN-1202 APN-107C 

.03-.076 APN-1235 .05-1.1 APN-107B 

.03-1.1 APN-995 .1-1.1 APN-113B 
APN-534 .1-1.1 APN-107BA 
APN-107A .25-1.1 APN-113C 

.5-1.1 

.AMERICAN ELECTRONIC LABORATORIES, INC_ 

Main Offices: P.O. Box 552, Lansdale, Pa. 19446 (215) 822-2929 • TWX: 510-661-4976 • Cable: AMERLAB 
Washington, D.C. Division: 6629 Iron Place, Springfield, Va. 22151 • (703) 354-5700 
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METRIC 

Radar Systems - Range Instrument~tion Equipment - Precision Pedestals 

METRIC SYSTEM'S LONG RANGE PRECISION TRACKING RADAR 

ANTENNA 

AN/FPQ·ll 

The AN/FPQ-ll Precision Tracking Radar offers fea
tures -most needed in a modern Instrumentation Radar. 
Important features of the AN/FPQ-ll are: Dual Re
ceivers for simultaneous reception of skin and beacon 
signals - Selectable 3 me and 8 me IF Bandwidth
Parametric Preamplifier with 3.5 db noise figure - 14 
foot dish with 40 db gain - 1000 nautical mile Nth
time-around range tracker with digital readout - D.gi
tal Data Outputs in Range, Azimuth, and Elevation
Television Boresight Camera with console mounted 
Monitor - Handwheel and Joystick Control modes
Selectable automatic tracking in angle using either 
radar or infrared tracking. 

This set is capable of tracking targets at rates in 
excess of 30 degrees per second in azimuth and 15 
degrees per second in elevation with errors less than 
approximately 0.3 mills. The pedestal accuracy is 10 

'seconds of arc with levels provided to permit leveling 
. to approximately 6 seconds of arc. 

Digital outputs provide 17-bit words in azimuth and 
elevation and 20 bits in range. 

Included is a secondary data system providing analog 
sine/cos outputs to 0.05%, range 0.005% to 400 K yds. 
and 0.05% to 2000 K yds. 

Synchro inputs and outputs are available to permit 
slaving to another radar or slaving a remotely located 
radar from the AN/FPQ-ll. 

CONTROL CONSOLE 

INFRARED TRACKER & SIGNATURE MEASURING SYSTEM 

INFRARED TRACKER PEDESTAL 

AN!MPQ.31 RADAR VAN 

The Signature Measuring System produced by 
Metric Systems on Contract AF 08(606)-4732, auto
matically tracks a ballistic missile re-entry and 
records radiated energy over a spectrum ranging 
from infrared to ultraviolet. Six optical instru
ments are mounted on a modified Nike-Ajax 
Pedestal. Automatic target acquisition and track 
capability is provided by a dual field of view IR 
Tracker. A console mounted television monitor and 
joystick permits manual or a"tomatic control of 
the pedestal as desired. The system features slav
ing capabilities to external tracking equipment and 
17-bit serial or parallel digital data outputs on both 
azimuth and elevation. 

PRECISION TRACKING RADARS 

The AN/MPQ-31 Precision Target Tracking Radar, de· 

~~~~ed fO~nda f~;~~~1~~lt pr~~~icin~r;~~~~tam~,;tsra~~~ 
capable of providing target coordinate data in the wide 
variety of forms required by modern missile tracking 
ranges. The MPQ-31 radar provides visual readouts for 
operator use, multiple speed synchro outputs for 
slaving external equipment, analog voltage outputs for 
computer and plotting board operation, and dig.tal out
puts for use with digital data systems. Features of 
the radar are: 750 KW Peak Power, Push-button PRF 
Selection from 320 pps to 1707 pps, Dual receivers 
(Beacon and Skin), 10 foot reflector, nutating feed with 
variable polarization, 5 million yard range· unit (nth 
time-around tracking range unit optional) and Binary 
Digital Data outputs for range, azimuth, and elevation. 

INFRARED TRACKER CONTROL CONSOLE 

AN! MPQ·31 CONTROL CONSOLE 

Metric Systems has produced an assortment of missile range instrumen
tation equipment with particular emphasis on radars and radar modifica
tions. Metric Systems has outstanding qualifications in the design of radar 
range measuring .equipment, having produced high performance range 
units for radars such as the SCR-584, MPQ-31, MPS-9, MSQ-1A, the Nike
Ajax Radar, and others. For expert advice on the adaptability of a 
particular radar to your instrumentation requirement, contact Metric 
Systems Sales Department. 

METRIC~ 

eem/1969 See YELLOW SECTION for Local Offices. Phones 
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HIGH SENSITIVITY, HIGH RELIABILITY! ! 

o 
ANTENNA 
Yokowo Mfg. Co., Ltd., Japan's leading manufacturers of Antenna 
field, offer you the finest products at reasonable price. All Yokowo 
antennas are backed by the progressive research staff and produced 
under rigid quality control. 

TELESCOPIC ROD ANTENNA FOR TV SET 

0.335; 0.299; 

~ 
0.284p 

Model BA-5CP 1---~-----lO.l25 '001 

1------::===-----4SECTIONS 37.782-,,±~O.~2 ----------1 

j!", ~ ~ 7' 

'-1 >1 L-~~-I t":lJJ ~ -~ 

-'''>-// 
0,171 ~~55~::rr--- 0.276 

6.619 J 
Model SA-127A 0,658; 0.118 

7.486 
0,039 

6SECTlQNS 40.227 0,197 

CAR RADIO ANTENNA 
Automatic Type 

Model YA-1000A 

• ? 

} 

Ring-Key Type 

Model VW-300 Model RA-52 

Any collapsed length available, pro

vided the extended length of antenna 
is limited by the collapsed length, 
diameter of outer tubing, and number 
of sections. 

Material: 
Antenna elements and tips are made 

of brass (65 ~ 35 alloy) if otherwise 

not stated. 

Finish: 
All the visible parts are chrome plated, 
if otherwise not stated. 

YOKOWO CAR ANTENNA 
Car Antennas are available in various 
kinds and those are designed for use 
on all sorts of cars, from small to 
large sizes. YOKOWO Car Antenna 
will always prove its highest efficiency 
even on the street surrounded by tall 
buildings and in the remote mountain 

areas where the electric wave is so 

weak . 

• For further information, write to: 

YOKOUIO m~G. CO .• LTD. 
No.5, 7-chome, Takinogawa, Kita-ku, Tokyo, Japan 
Cable: "SHINEBRIGHT" Tokyo 
Tel: 984-3111 (Rep,) Telex: 272-2197 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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When Your Problem Comes to a 
Head ••• Solve it with A.v~n 

Where the total capability 
exists to ... 

Custom design 
Custom engineer 
Custom manufacture 

Magnetic heads to 
your specifications 

Offering total services to the computer industry in the areas of ... 

FLYING HEADS 
Hong Kong facility offers sophisti
cated manufacturing skills and signif
icant savings. Arvin Magnetics
Hong Kong was established during 
I 968 as part of Arvin International, 
Inc.'s facility in Hong Kong to provide 
the computer industry with a low cost 
source of flying heads and assem
blies. Employees and facilities in 
Hong Kong are being continually 
improved to provide the finest in 
manufacturing capability. The cus
tomer deals only with Arvin Mag
netics-Columbus which had devel
oped a sophisticated system of parts 
movement, importing, air shipping, 
and communications to assure per
formance to the customer's schedule. 
A proven approach of prototype 
construction in the United States 
followed by training in Hong Kong 
by engineers assures tight adherence 
to performance and fast production 
start-up. 

TAPE HEADS 
Double your head life by having 
your head manufactured as an Arvin 
"Hard Head." Arvin Magnetics has 
developed a new head construction 
that greatly extends head life by a 
special head construction that has a 
very low coefficient of friction. Heads 
constructed in this manner are called 
Arvin "Hard Heads." If you are a 
user of precision heads, Arvin Mag
netics would like to quote your head 
manufactured as an Arvin "Hard 
Head." 

Arvin Magnetics concentrates on 
multi-channel heads for the computer 
and instrumentation industry. Capa
bility exists to manufacture to your 
design and/or specifications and to 
design to your system requirements. 
Experience with a II types of core 
materials and head construction 
techniques enables Arvin Magnetics 
to utilize the best approach to your 
magnetic head needs. 

FERRITE PRODUCTS 
Core Material With the Big Future 

Arvin Magnetics is dedicated to an
ticipating trends in the magnetic 
head area and being ready to serve 
our customers' future needs. A major 
part of this policy is the belief, based 
upon outside market surveys and our 
knowledge of the field, that fer rites 
will play a major role as the core 
material of the future in magnetic 
heads. 

We have a multi-faceted program 
in the ferrite area that includes: 

a. Sources of ferrite-Both inter
nal and external sources are utilized 
to assure our customers of the widest 
range of ferrite material. 

b. Machining-Trained personnel 
and slicers and dlcers, parallel 
lapping machines, toroid cutters, etc., 
enable us to process ferrite for any 
application. 

c. Glass-Bonding-Arvin Magnet
ics is licensed by North American 
Philips Company, Incorporated, to do 
glass-bonding. 

Interested in seeing how Arvin Magnetics would solve your head problem? Contact Manager, Arvin Mag
netics, to arrange for a presentation on the total capability of Arvin Magnetics and a discussion on how 
this capability can be applied to your problems. 

eem /1969 
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When Your Problem Comes to a 
Head ••• Solve it with A.v~ne 

RESEARCH, IMAGINATION AND EXPERIENCE HAVE BEEN COMBINED IN THE DEVELOP. 
MENT OF ARVIN'S NEWEST "LONG LIFE, LOW MAINTENANCE" DUPLICATING HEAD LINE. 

Professional people, in the tape duplicating field, were invited to air their suggestions, opinions, and ex
pectations regarding mechanical and electrical parameters desirable in this product. From these discussions 
and our own experience was born a line of, what we feel to be, the new standard of HIGH QUALITY, 
REASONABLY PRICED professional stereo tape duplicating heads. 

3 inductances currently 
available 
. 240 mH 1.0 mH 1.5 mH 

This provides a range coverage from 
.5 to above 2.0 MHz Bias frequency. 
(Up to 10 MHz Bias will be available 
this year.) 

MECHANICAL FEATURES 
Head tape surface is completely ex
posed for ease of cleaning. 

Heads are relief slotted to avoid 
tape edge abrasion on head surface. 

Lap p e din, pre - est a b lis h ed 
Azimuth control. 

Increased tape to head contact 
surface for extended life and less 
bias re-adjustment. 

Precision dowel pin head position
ing. 

Mounting base and cable assem
blies are compatible with Ampex 

3000 series recording deck-how
ever, your requirements can be met 
at little or no additional cost. 

Tape guides of high wear resist
ance material-desi,gned to pre
vent incorrect tape loading. 

All accessories removable and re
placeable from the top. 

Top cap sp~ing hinged for con
venient head replacement and 
cleaning . 

Assembly configuration consists of 
2 stacks with 4 poles in each. Head 
positions are interchangeable and 
may be "flip-flopped" to desired 
base to track format. 

TRACK LOCATIONS ARE IN COMPLIANCE WITH R.I.A.A. STANDARDS 

544 

Arvin Magnetics. Electronic Systems Division· Arvin Industries, Inc .• 13th Street, Columbus, Indiana 47201 
Phone (812) 372-7271 • TWX 810-352-1275 
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From the people who pioneered magnetic recording 

rus • ne Ie 
designed and fabricated to your specifications 

.~~ 
Brush designs and fabricates magnetic " ·4 structural designs with pronounced 

heads to your particular requirements 

· .. from low cost single-track audio 

models to highly sophisticated multi

track heads and multiple-head assemblies. 

• Digital heads in IBM compatible formats, 

or format of your choice - with 

packing densities to 6000 fci. 

• Wideband instrumentation heads 

- from IRIG formats to 42 tracks/inch 

- out to 2MHz. 

Full range of electrical characteristics - to your 

specifications .• A quarter-century of experience (Brush 

developed the first successful magnetic recorder back 

in 1942) has produced proprietary core and 

advantages in higher efficiency, 

reduced crosstalk and crossfeed, 

extended life, higher resolution. 

• Whatever your problem 

involving heads, give IjS 

your specifications. 

Clevite Corporation, Brush 

Instruments Division, 

37th and Perkins, 

Cleveland, Ohio 44114. 

CLEVITE BRUSH 
eem /1969 See YELLOW SECTION for Local Offices, Phones 545 
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A SERIES OF PRECISION, LOW COST MAGNETIC HEADS FOR 1/4 INCH TAPE 

FEATURING: 

• The AMC reputation for quality and service • Extended frequency response 
• Increased wear life 
• All metal faces 
• Outstanding gap collinearity 

G5500 SERIES 
5-Track, 5-Channel 

r·
575 i 

f. 1.021 

I . U·056 

0490 

L .245 
~=:::=J_--Lt 

.585 DEEP 

G1100 SERIES 
Full Track 

r·
575 i 

4[ml~h-
L~I-L2t 

.585 DEEP 

• Superior crosstalk rejection 
• Unusually high temperature stability 
• Uniform track widths 

G4400 SERIES 
4-Track, 4-Channel 

r.5
75 i r fi068 

.040 
• I • 

• • 
0490 - - -T-
L- -~ 

.585 DEEP 

G2200 SERIES 
2-Track, 2-Channel 

r·575 i 
f~~080 I II III 

0490 =tf6.or-L I I I 
.245 

* .585 DEEP 

G8400 SERIES 
8-Track, 4-Channel 

r.5
75 i 

f 1021 I. SCJ[0635 

AL90 f f 
.245 
+ 

.585 DEEP 

G4200 SERIES 
4-Track, 2-Channel 

r·
575 i 

r~L040 I • I _. ~136 
0490 ~T L - I • . 245 

t 
.585 DEEP 

AMC Will TAilOR THE GOLD SERIES TO MEET YOUR SPECIFIC ElECTRICAL REQUIREMENTS. 

546 See YELLOW SECTION for Local Offic.es, Phones eem/1969 
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A LINE OF CASSETTE HEADS SPECIFICAllY DESIGNED TO SERVE THE NEEDS OF 
THE COMPUTER INDUSTRY. 

FEATURING: 

• Computer grade construction 
• Track formats established to meet 

critical digital requirements 
• Reduced gap scatter 

In-Line 
Read, Write, or Read/Write 

C4400 SERIES 
4-Track, 4-Channel 

Also offered in 

C4200 SERIES and C2100 SERIES 

4-Track, 2-Channel 2-Track, -I-Channel 

• Designed for maximum packing density 
• All metal faces 
• Superior intertrack shielding 
• Increased wear life 

Read after Write 

CRW2100 SERIES 
2-Track, 1-Channel 

U I .150 1.031 
t -.r.020 (4) I I I til 1-.475 

~ ~ c~sd '=+ 1 _~_ .CASE I .034 I 1 
t 

LA"~ 
, .050 TAPE 

I I - TAPE 
.058 T 

.340 II T 
1.033 (2) 

III:-::::ill: T- w R 
.340 

Applied Magnetics, the leading independent producer of digital recording heads, combines 
computer design know-how with mass production techniques to bring you an economical magnetic 
head for off-line data acquisition systems. For further information contact Department 602. 

eem /1969 

APPLIED 
MAGNETICS 

CDRPDRATIDN 

~ 
75 Robin Hill Road, Goleta, Calif. 93017, Telephone: (805) 964-4881, TWX: 910-334-1195 
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SYSTEMS 
COMPONENTS PRECISION MAGNETIC 

548 

• 

in its ten years of steady growth has become a 
major supplier not only for standard magnetic record
ing components but also for special types built to 
your specification. In 1968 facilities were quadrupled 
to meet the demand for our products. IEM operates 
under a formal Quality Assurance plan. The docu
mented Q.A. manual has been accepted for Aerospace 
production. Inhouse electrical-mechanical standards 
are traceable to the National Bureau of Standards. 

Completely equipped machine 
shop meets the demand for 
precision parts required for 
magnetic head production. 

Ultra precise mechanica I 
checkout. 

.... 
Electrical testing under lab· 
oratory conditions. 

lem with its complete facilities for both engineering and fabrication makes iem an ideal partner in your 
run requirements. Below are a few items developed with both customer and company sponso 

General Purpose 
Digital·Analog 
Cartridge Tape 

Transport 

Miniature Personal 
Recorder Measures 

'fa" x 31/8" X 5" 

Feed Back System 
for linear Position 

Control 

Bias Amplifier 
Mega Cycle Range 
Rated 50 Watts 

• lem 

Flux Sensitive 
Programmable 

Machine Control 
System 

• lem 

The flux sensitive system represents an efficient method of sensing static magnetic information, making data 
output independent of tape speed. 
The system is flexible, simple, and economical, the accuracy being mainly a function of the drive element. All 
circuitry is solid state utilizing plug in board, thus reducing maintenance and trouble shooting to within the 
scope of the average user. 

Analog Ultra 
Low Frequency 

Playback System 

Flux·Sensitive 
linear Resolver for 

Machine Control 
and Measuring 
Applications 

Angular Resolver 

- USES--,. 
, FEEDBACK SYSTEM FOR 

POSITION CONTROL 
• LOAO ACTUATION TO 

INITIATE AN 
OPERATION 

• METERED OUTPUT FOR 
QUANTITATIVE 
MEASUREMENT 

• LOGIC SYSTEM FOR 
NUMERICAL CONTROL 

• TRIGGER CIRCUIT FOR 
COUNTING 

• LINEAR RESOLVER 
• ANGULAR RESOLVER 
• ANALOG ULTRA LOW 

FREQUENCY PLAYBACK 

professional recording assemblies represent the state of the art for precision magnetic components. They encom· 
pass most of the standard and special recording formats and electronics. They can be incorporated for upgrading 
most existing professional equipment. They are also available as OEM equipment for systems manufacturers. 
All parts are precision ground for accuracy and permanent alignment •• Guide surfaces are of tungsten carbide 
for maximum life and accuracy •• IEM unique MEGA-BIAS design permits head change in seconds with positive 
azimuth and zenith lock·in. 

Quick Change 
Nonobsolescent 

Head Mount 

Quick Change Mount 
with Integrated 

Bias {;urrent 
Control Panel 

Micrometer 
Calibration Head 

offers complete service for refurbishing, including cleaning, relapping, replacement of 
guides and inspection. Standard audio types - all formats. Duplicator types - slave 
and master assemblies. Video tape recorder audio heads. Complete conversion service 
for various tape formats • 

• lem 
See YELLOW SECTION for Local Offices, Phones eem/1969 
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RECORDING COMPONENTS 
MAGNETIC HEAD 

TYPES 
• manufactures head structures utilizing axis oriented manganese-
1 e m zinc single crystal ferrite as well as the sintered ferrite types. The 

advantages of the single crystal are 
• Linearity of gap equivalent to metallic core structure. No grain 

pull out. 
• Lower core loss at high frequency. 
• Excellent wear characteristics for long life. 

Saturation magnetic 
flux density B10 (G) 4,700 

Coercive force Hc(Oe) 0.1--
Curie temperature Tc(OC) 265 
E I ectri ca I res i st~iv~it;-y-p'-.(rl=--'-.-c-m--c)c-----'~::-:O.l 
Density d(g/ cm 3) 5.07 

'f-
f-

50 0 

0 

0 ...... 
r-.. 

20 0 

;0 0 

.......... 

I'--
--Wcker's hardness Hv 700 3 4 5 (; 78910 

Fu ndamenta I Cha racteristi cs 

Type 
Designa

tion 

R4N5 
P4N5 

Applica- No. of 
tion Tracks 

Record 4 
Playback 4 

Track 
Width 

.OBO 

.OBO 

Track 
Spacing 

.130 

.130 

EBNl Erase .OBO .130 
RBNl Record B .070 .130 
PBN1 Playback .070 .130 
E12L1 Erase 12 .050 .OB5 

R 12"M.1_.R"e~c 0"'rc:-d:-;c---;1c;;2c_-.040,----;.0"'B>i5-
fi12H1 Playback 12 .040 .OB5 

Induct
ance 

@ lKC 

10 mh 
700 mh 

Tape 
Speed 

Bias Output IPS 

3.5 ma @ 100KC 15 
lKC 20KC 15 

5.5 mv 12 mv 
1.5 mh 30 ma @ 100KC 15 
15 mh 3.5 ma @ 100KC 15 

1.2 henry lKC 5 mv 15 
100 uh 200 ma @ 60KC 15 
3.5 mh 7 ma @ 120KC 15 

BOO mli 1KC 15KC 15-
3 mv B mv 

R7/14L1 Record 7/7 .050 .070/.140 1.4 mh 3.B ma @ 375KC 60 
P7/iliL1 Playback 7i7--.04~070/140 20 mh 1KC 100KC 30-

0.6 mv 2 mv 
R16L1 Record 16 .025 .0625 3.6 mh 4.2 ma @ 150KC 15 

pI6L1 Playback 16 .025 .0625 3.B mh 1KC 0.2 mv 15-
T16Li-Erase---1-6--.0j-0 --.0625--0) mhiO---;;-25=mcca '@"lS"'0'"K"'C'--='---==-:C"--c1S 
Ih6L2 Record 16 .070 .127--3~5/f5~-:Ohma @ 150KC 

mh IS 
·P~1~6L~2.--ep~la~Y'baC:-c~k-·1~6--.~07"0'--.~12~7'---;3'.Bn/~9~00"--------n0~.4~/~6".0~m~v:----;15 

mh 1KC 
E16L2 Erase 16 .OBO .127 0.6/1.2 75/S0ma@150KC 15 

FREQUENCY MHz 

~ 
M'ac 

f',Q 

mh 16 track, 2 inch 

5 

4 

2 

, 

12 track ferrite 
magnetic head 

E24L2 Erase 24 .050 .OB4 0.6 mh 75 ma@lS0KC IS erase, record and playback assembly 

Applica- No. of Track 
cation Tracks Width 

V ideo .050 
Record .025 
Video .050 
Playback .025 

VIDEO 

Gap 
Shim 

100 u in. 
100 u in. 
35 u in. 
20 u in. 

Induct- Satu
ance ration 

at 1 KC Current 

67 uh 8 ma 
100 uh 5 ma 
1.9 mh 
45 mh 

Tape 
Speed 

Playback IPS 

120 
50 

Imc .15mv 120 
1mc .05mv 60 

Track Induct- Bit Read Saturation Tape 
No. of Track Spac- ance Density Output Current Speed 

Application Tracks Width ing 1 KC BPI MV piP NRTZ IPS 

Hi Density Read 20 .020 .049 3 mh 900 10 mv ISO 
Hi Density Write 20 .02r-:04-9 150 uh 900 100 ma 150 
Mea~[5ensity-Rea;r-7C-:03Cl:0-io~5-56 40 mv 120 
Mecr-Density-Write 7 .04B .070 150 uh 556 50 ma 120 
Hi Density----30 
Read/Write .012 .042 80 mh BOO 4.5 mv 3.0 ma 7'/2 

~~~de/0irti~e 4 .025 .062 50 mh 5000 4.0 mv 1.B ma 7'12 

Read 9 .040 .055 12 mh 1000 40 mv 120 
Wr~ite'-------~9 .042 .OS5 300 uh 1000 100 ma 120 

Application 

Full Track 
2 Track 

Tape Track 
Width Type No. Width 

Track 
Spacing 

.250 __ ~R~lCcH2 ____ -o:.26:-o0c_--=o_-
.250 R2H2 .100 .160 

Stereo 
---4-Track------.250---R-2/4H-2----:043---.i3-6-

Stereo 
.250 R2/BH2 .022 .127 B Track 

Stereo 
2 Track~-----.~1~50o-----~R~1~/2~H~15~----~.0~5~9c-----.~09~1~

Mono 
4 Track---T5(f~R2/ 4H~--.024----:035-

Stereo 

FLUX SENSITIVE 
No. of Track Track Carrier Carrier 

Application Tracks Width Spacing Freq. Current 

1 .250 100 KC BO ma 
2 -~.0~5~0--~.1~4~0--cc22~B~K~C~-4~0~m-a--~---

Flux Sensitive ---4---.0~7~7---.2~5~0--~~C:---80ma 

Electrical 
Specifications 

Inductance, 3 MH nominal 

Bias Freq., Standard up to 
1.5 MC 
Special 2 MC 

Bias Current 6·B MA RMS 

Signa I Currenh 0.6 MA RMS 

Note, All formats can be 
designed to meet 
customer's special 
requirements. 

.040 

INTERNATIONAL ELECTRO - MAGNETICS, INC. • lem 
ERIC DRIVE AND CORNELL AVENUE, PALATINE, ILL., 60067, AC #312-358-4622 
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SEND YOUR APPLICATIONS OR CONFIGURATIONS TO 

MICHIGAN MAGNETICS - A DIVISION OF C~ CORPORATION 
VERMONTVILLE, MICHIGAN 49096 

Telephone (517) 726-0590 -
eem /1969 See YELLOW SECTION for Local Offices, Phones 551 
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. The Response/Frequency characteristics above, illustrate the ex
ceptional performance of the Series 2000 thru 7500.Norton Mag-

. netic Hea~s in direct and digital recording. The upper curves relate 
to the readback pulse amplitude for RB (return to bias) writing with 
the digital models and the lower curves .relate to the uneqiJalized 
playback amplitude ofthe analog models for constant current direct 
recording, 'both as a function of frequency (or rep rate). The five 
standard impedances available, together with the five tape speeds 
illustrated, total 25 different curves in each group, foo many to 
clearly represent on a single chart. Pairs of inductance and tape 
speed are selected, which result in a set of curves peaking at the 
same level and having upper frequency: limits proportional to ~ape 
speed. Therefore, the 1 mh inductance record/play response is at 

DIGITAL RECORDING 
Selecti~g the 5500 Series from the following pages for analysis, the 60 (I1h 

track for RB pulse recording has a +12 DB reference level of 10 mv pop at 
15 ips. The readback pulse ·at 15 ips is 10 mv pop and constant up to a 15 
kHz rep rate, equivalent to a 1000 ppi recording density, with a 20 !,sec, 3 
rna p-p write pulse (rise time 20 !'sec). At a faster rep rate of 30 kHz (2000 
ppi) at 15 ips and a 10 !,sec, 3 rna POp pulse (rise time 10 !'sec) the readback 
pulse is 5 mv pop (10 mv less 6 DB) with all pulses present, and 10 mv pop for 
an isolated pulse. . 

Writing and reading at 71h ips the readback pulse amplitude of the 60 rnh 
track is 5 mv pop no mv less 6 DB) and flat to 7.5 kHz, with a 30 !,sec 3 rna 
Pop pulse (rise time 30 !'sec). . 

Full output is obtained up to 
a -recording density of 1000ppi 
with equal pulse on time and rise ~ 
time at the values shown in the ~ 3 

0 

0 graph below. Operation up to 
2000 ppi at reduced read ampli- ~ ~ 
tlJde requires halving these ~ ~ 20 

times. Increasing the times will ~.~ 
reduce the' recording density and !!! ~ 
readback level, and is not rec- ~ 1 

Ommended. A better solution is ~ 
to choose a lower inductance to ~ 
preserve the recording density 
capability; 

0 

\ 

"" "-
------30 60 

TAPE SPEED IPS 

MAX. ~ It) 0 
iNO: FREQ. .... ... 1"1 

mh kHz RESPONSE LEVEL (DB) 

1 800 . -12 -6 
4 400 -12 -6 0 

15 200 -12 -6 O· +6 
60 100 -6 0 +6 

120 ips; the 4 mh at 60 ips, and so on to the 250 mh response at 
71/2 ips. The other in.ductances are related to each as.set forth in 
the included table. Each curve is at the same mv level as the others 
and so enables a quick comparison Of level, frequency response, 
and required tape speed to achieve a desired performance goal. To 
read the curves, first refer to any Series found. on the following 
pages,and note the Typical Operation data and the 0 DB playback 
reference level in mv rms for direct recording or + 12 DB reference 
level in mv pop for RBpulse re-
cording. Then referring to the 
curves, calculate the' response 
obtainable at the inductance and 
tape speed contemplated. 

DIRECT RECORDING 
Selecting the 2000 Series from 

the following pages for analysis, the 

NORI 10N' 
SERIES SELECTOR 

TAPE WIDTH 

15 mh track for direct (bias) record·. 1---'--+--+---+--
ing has a stated playback 0 DB ref
erence level of 1.8 mv rms which at 
30 ips is at 30 kHz. At 1 kHz the play
back level drops to 0.15 mv rms (21 
db below 1.8 mv). Operated at 71h 
ips its 1 kHz and 30 kHz levels are 
both 0.15 mv rms n.8 mv less 12 db 
less 9 DB), Increasing the inductance 
to 250 mh would increase the 1 and 
30 kHz play level to 0.6 mvrms n.8 
mv less 9 DB) at 7V2 ips. It Can be 
seen that the short wavelength re
sponse to over 4000 cpi together 
with' a maximum contour effect de
viation of ±2 DB from the 6 OBI 
octave slope permits a useful band. 
width of over 10 octaves at any tape 
speed, and with the range of induc' 
tances available, permits the highest 
play level consistent with the fre
quency range of the system. 

See YELLOW SECTION fOr Local Offices, Pl10nes eem/1969 



STANDARD FEATURES SERIES 2000/7500 

Standard features include extremely low crosstalk ratings 
and + 75°C temperature operation without derating, plus 
a mechanical accuracy permitting hard mount or adjust
able mount installation. Rugged solid metal construction, 
shock and vibration resistant, provides a hard, stable, low 
friction, long wear surface for the tape. The cores, shields 

and all metallic members are mechanically and electri
cally bonded together for effective electrostatic shielding 
and grounding of static charges. Precision finishing of the 
recording face to micro-inch tolerance insures intimate 
contact of the tape with every channel for uniformly ex
cellent response independent of track location. 

SELECTIVE ERASE HEADS 
Multitrack selective erase heads to match the formats 

of the NORTON Series 2000/7500 units are available. 
All heads offer erase track widths at least 10 mils wider 
than the record tracks to insure full erasure. Outline and 
mounting dimensions are the same, and a standard 1 mh 
inductance is stock with other impedances available on 
request. 

Erase heads for the Series 2000 and 3500 heads are 
a single unit with the same number of tracks and track 

spacing as the record head. Erase heads for the Series 
4500 thru 7500 units consists of a pair of heads, each 
with double track spacing. Odd number tracks are on 
one unit, and even number tracks on the other. 

Catalog numbers for the erase heads have the same 
Series number as the record head except for the suffix 
which changes to 1 E as in the following example: Catalog 
#3510-1E is a 1mh erase head for use with the 10 track 
1 U tape head in the Series 3500. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 553 
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INDUCTANCE 

rnh 

NUMBER OF 
TRACKS 

9 

18 

MAXIMUM 
RATING 

AT 75°C 

rna 

TAPE 
WIDTH 

lh" 
1" 

SERIES 

5209 

5218 

1.0 10 

",,"""";" ,,"; ;" :" ;,,;"" ,,'; " 

CATALOG NUMBER 

ANALOG OR 
INOUCTANCE DIGITAL FUNCTION 

1. 4. 15, 60 or 250 Aor D R, RIP or P 

CROSSTALK-40 DB SERIES 5500 
TRACK WIDTH-.024 TRACK SP,'XCINej",.050 ctpc 

MAXIMUM TYPICAL OPERATION 
INDUCTANCE RATING BIAS RECORDING RB PULSE RECORDING 

AT 75°C 
Record Current Playback 0 DB Write Pulse Bias CUrrent 

rnh rna rms rna rms rna rms mv rms rna 

40 .8 24 
20 .4 12 

15 10 1.5 .2 1.0 6 
60 5 .8 .1 3 

250 .4 .05 1.5 

1,4, 15,600r250 AcrO 

MULTITRACK ===-NORTON ASSOCIATES, INC. 

ERASE RECORD PLAY 10 Di Tomas Court, Copiague, New York 11726 0 (516)598-1600 

SERIES 6500 

mh rna 

eem/1969 See YELLOW SECTION for Local Offices, Phones 555 
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556 

Features:, 

• Solid·state 

the' vibration. 

, esser SIN ratio approved 

. Ie type switch at the 

-A Leader in MicrophoneField~, 

with Cannon type 3·P pi 
y ........... ~ ...... Eveready 504" 300 rs. 

on·off and tone·control transferring. • Measurement· ......... ; ... : ...... 295mm lOng rri dia • 

type fits to stage extraordinary. • Weight ....................................... :.... .. ........ '310g. 

See YELLOW SECTION for Local Offices, Phones eem 11969 
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"THE FUTURE OF MAGNETIC RECORDING ..• AND 
MAGNETIC HEADS ... DEPENDS NOT SO MUCH ON WHAT 
WE CAN DO, AS ON WHAT WE CAN THINK OF DOING." 

COMPLETE RANGE OF MECHANICAL 
CONFIGURATIONS AND ELECTRICAL SPECIFICATIONS 
The following pages indicate the enormous variety of head styles 
and types catalogued by and available from Nortronics. 
This is the industry's most complete and comprehensive grouping of 
types, functions, sizes, etc. Our catalogued line includes two, 
four, eight and full track units; multi-channel, stereo, mono; 
inductances of 10, 50, 100, 200, 400, and 800 mhy; 
Standard, Premium, and Professional performance criteria; base 
mount, side mount, rear mount, and no mount; 
Erase, Record, Record/Playback, and R/P/E. 

VALUE ANALYSIS AND HEADS FOR 
SPECIAL REQUIREMENTS NORTRONICS 
Our Marketing Engineering department will assist you 
in determining the head best suited to your application. 
It is easy to over-specify, particularly on tape heads 

THE WORLD'S LARGEST MANUFACTURER OF MAGNETIC TAPE HEADS 

for many instrumentation applications. We can 
frequently demonstrate how a slight mod ification in 
the circuitry will permit enormous reductions in 
the cost of the tape heads. 

MASTER FILE 
OF CATALOGUED If your requirements cannot be met by our 

catalogued line, our engineers will evaluate 
your problems and will develop special 
designs to satisfy your needs. 

THE PRODUCT IS THE END RESULT OF 
THESE NORTRONICS ACCOMPLISHMENTS 

TAPE HEADS 
Unequalled Research and 
Manufacturing Facilities 
The new 40,000 square foot Nortronics building was 
designed to provide control of dust, noise, humidity and temperature. 
Equipment, from the research laboratory's binocular Unitron 
metallurgical microscope with Xenon light source, to the 
production line's 10-7 Torr vacuum quartz gap depositors, is the 
best available, much of it designed and built at Nortronics, 
to accommodate new departures in product design requiring 
equally dramatic departures in manufacturing technique. 

QUALITY CONTROL 
Between incoming inspection and use tests just before packaging, 
each head undergoes an average of 30 inspections, and is subjected 
to an average of seven different microscopic, visual, and electrical 
tests. Mechanically, the two half sections of a Nortronics head 
must be precision lapped to flatness tolerances of one-quarter wave 
length of monochromatic helium light. Electrically, completed heads 
are checked for inductance, impedance. DC resistance, long and short 
wave length response, record and biasing parameters, interchannel 
and adajacent channel cross talk, shorts, opens and proper grounding. 

INNOVATIVE LEADERSHIP SINCE 1957 
Many Nortronics innovations have become standards of the industry: 
the "B" case, hyperbolic tape head face to eliminate pressure pads; 
laminated cores, and quartz-deposited gaps for popular priced 
tape heads; all-metal-face heads; 8-track stereo tape heads fcr 
automobiles; "no-mount" snap-in heads; quick-kit mounting adapters; 
terminal plugs with standard pin spacing and centering; and "Z 
combo" stereo record-play-erase heads in a single case. 

eem/1969 See YELLOW SECTION for Local Offices, Phones Nortronics page 1 557 
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71orlronit:5' 
C 0 .M PAN Y; INC. 

MASTER FILE OF 
CATALOGUED TAPE HEADS 

PRODUCT • LOCATOR 
INSTRUMENTATION & COMPUTER HEADS 

Mini-digital heads described on 
Page 3 of this MASTER FILE. 

Consult Nortronics Marketing Engineering 
Department for technical information 
and product literature on other 
instrumentation and complete heads. 

STUDIO SERIES HEADS 

Fully described on Page 4 of this MASTER FILE 

CASSETTE HEADS 

Fully described on Page 5 of this MASTER FILE 

MINIATURE HEADS 

Fully described on Page 6 of this MASTER FILE 

NARROW TRACK HEADS 

Fully described on Page 7 
of this MASTER FILE 

PROFESSIONAL SERIES HEADS 
Fully described as PR Series heads, 
Pages 8 and 13 of this MASTER FILE. 

HEADS FOR V4" TAPE 
Fully described on Pages 8 through 13 
of this MASTER FILE 
8 TRACK .................................................. 9 
3, 4 TRACK .............. : ............................. 10, 11 
2 TRACK .....................•......... , .................. 12, 13 
FULL TRACK .......................................... 8 

NORTRONICS ACCESSORIES 

Fully described on Pages 14-15 
of this MASTER FILE 

• Custom built to your specifications. 
• Digital and analog designs, IRIG and IBM formats 

.• Read, write, and erase heads 
• Available with adjustable mount, fixed precision 

ground base, and as complete assemblies 

Head assembly pictured illustrates two seven channel read. heads and 
two seven channel write heads which interlace to provide fourteen 
channels on one inch tape. Full track ferrite core erase head com
pletes the head configuration precision aligned on machined baseplate. 

• Uncompromised excellence for use with two
inch, one-inch or half-inch tape 

• For professional audio and mastering recorders 
• Standard SMPTE formats 

• Units for mono, stereo, and language lab track 
configurations 

• Unique bi-directional design permits record-play
erase in both directions without flipover 

• Flush face for use with tape 
• Relieved face for drum, disc, and film stripe 

applications 

• Ideal for dictation machines, card readers, 
film stripe 

• Close-coupled gaps for simplified circuitry, 
accurate editing 

• Extended tip or flush face 

• Unexcelled response from 20 Hz to20 KHz 
• Designed for maximum head life 
• Full track and two track models for 1f4" tape 

• Heads for recording, duplicating, and computer 
instrumentation applications 

• All track and channel configurations 
• New concepts in Stereo Z Combo, with R/P/E 

functions in a single stereo head 

• Bias Oscillator Transformers 
• Cartridge andUniversal Mounting Brackets 
• Plugs, Clips, and Cable Assemblies 
• Contactor' Heads, Guide Posts, etc. 

This MASTER FILE is designed 
to describe - but not to limit 
-Nortronics capabilities. 

FOR ANY TAPE HEAD REQUIREMENT ... 
HEAD FIRST FOR NORTRONICS! 

558 Nortronics page 2 See YELLOW SECTION for Local Offices, Phones eem/1969 
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Selecting the proper tape head for your application can be accomplished by 
referring to the information below. Technical data on all Nortronics tape heads 
listed in the following index is contained on the individual pages referenced. 

In determining the part number for your application, please refer to the step
by-step selection guide below. Please note that on most items listed in specifi
cation charts, Basic part numbers are shown. The guide below can be referred 
to for exact head characteristics. 

PART NUMBER SELECTION 
STEP 1 - DESIGNATE SERIES 

STEP 2 DESIGNATE CASE STYLE 

STEP 3 NUMBER OF CHANNEL 

STEP 4 NUMBER OF TRACKS 

P -= Premium series 
XP == Extended tip-premium 
PR or WP == Professional series 
(Standard Has No Prefix) 

List proper letter 
designation from case 
outline dwgs on each page 

1 == mono 3 == 3 channel 
2 == stereo 4 == 4 channel 

H == 2 track Q == 4 track L == 8 track 
(half track) (quarter track) 

STEP 5 TRACK LOCATION NONE == Standard stereo offset Y == .020 off center (GIHY) 
(mono heads only) C == Centered track .040 off center (BIHY) 

STEP 6 ERASE ELECTRICAL CODE 
(combo heads only) 

STEP 7 RIP ELECTRICAL CODE 

STEP 8 MOUNTING STYLE 

EXAMPLE P A 

List code from 
specification chart 

List code from 
specification chart 

List proper mounting 
code shown on individual 
pages 

Q c 4 6K - SL 
series case style channels tracks tr. location case code elect. code mounting 

PREMIUM SERIES; "A" case style; I channel (mono); 4 track; centered tracks; combination 
erase - R/ P head; No.4 erase electrical code; No. 6K R/ P electrical code; side mount with erase 
section to the left 

MINI-DIGITAL MAGNETIC HEADS For read/write applications in desk-top calculators, 
input/output systems, and peripheral equipment. 

• Open reel, cartridge, and cassette formats. Excellent electrical characteristics and mechanical tolerances. 

PR-B1F P-B2H P-B2H P-B2Q BQQN P-BQL 
MODEL NUMBER B7487 C5387 C5383 C1387 B3187 B3587 

Tape Width (Inches) .250 .250 .250 .250 .250 .250 
Number of Tracks on Tape 1 2 2 4 4 8 
Number of Channels in Head 1 2 2 2 4 4 

T rack Width (I nches) .250 .080 .080 .042 .037 .020 
Channel Spacing (Center to 

Center-Inches) - .160 .160 .136 .071 .0635 
Gap Spacer 0.5 Mil 0.5 Mil 0.1 Mil 0.5 Mil 0.5 Mil 0.5 Mil 

Inductance, 1 KHZ 10 Mhy 10 Mhy 20 Mhy 10 Mhy 85 Mhy 10 Mhy 
Resistance, D.C. (Ohms) 10 28 25 32 290 70 

Saturation Current-rna. to Produce 
90% Peak Output @ 200 BPI 4.8 2.7 2.1 2.1 0.9 2.6 
(Measured O-P, Alternate Polarity) rna. 

Write Current-rna. 150% Saturation 
Current @ 200 BPI 7.2 4.0 3.2 3.1 1.4 3.9 

Read Output-mv. Pop (Open Circuit) 
NRZI3.75ips. 11.2 6.5 6.3 4.6 11.8 2.3 

@ 200 BPI 15 ips. 40 24 21 17 44 8.5 

Read Output-mv. Pop 800 BPI 
Ref. 200 BPI. 85% min 85% min 85% min 85% min 85% min 85% min 

READ/WRITE MEASUREMENTS MADE ON TYPE 3M870 TAPE 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

W2R 
B1884 

.150 
2 
2 

.056 

.088 
0.2 Mil 

10 Mhy 
39 

2.7 

4.0 

4.2 
15 

85% min 

W4J 
B2484 

.150 
4 
4 

.021 

.035 
0.2 Mil 

10 Mhy 
68 

2.8 

4.2 

2 
7.4 

85% min 

For additional details, request 
Bulletin 7253, or consult 
Nortronics Marketing Engineering 
Department. 

Nortronics page 3 559 
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FOR Y2", 1" AND 2" TAPE 

STH""B STH·aB 

STR·16B 

SPECIFICATIONS 

BASIC MODEL NUMBER 

TAPE WIDTH ERASE RECORD PLAYBACK 

ONE HALF INCH TAPE STE· 3B6 STR· 3B7 STp· 3B3 STP- 3BS 
STE- 4B6 STR. 4B7 STp· 4B3 STP· 4BS 

--
ONE INCH TAPE STE- SB6 STR· SB7 STp· SB3 STP·SBS 

STE·12B6 STR·12B7 STp·12B3 STp·12BS 

TWO INCH TAPE STE·16B6 STR-16B7 STP-16B3 STP-16BS 

Inductance, 1 KHZ 215 UHY 4.0MHY 300 MHY 650 MHY 
Resistance, D.C. (OHMS) 1.3 S.3 245 530 
Track Width (Inches .OSO .070 .070 .070 
Track Spacing (Inches) .130 .130 .130 .130 
Gap Width (Micro inches) - 500 100 200 

AVERAGE RECORD/PLAYBACK CHARACTERISTICS, USING 3M 201 TAPE, 
BIASED FOR PEAK 1 KHZ OUTPUT AT A LEVEL OF 12 DB BELOW TAPE SATURATION @ 1 .KHZ 

Erase Voltage @ 100 KHZ 11 Volts - - -
Erase Current @ 100 KHZ 100MA - - -
Bias Voltage @ ISO KHZ @ 15 IPS - 17 Volts - -
Bias Voltage @ ISO KHZ @ 7.5 IPS - 16 Volts - -
Bias Current @ ISO KHZ @ 15 IPS - S.O MA - -
Bias Current @ ISO KHZ @ 7.5 IPS - 7.5 MA - -
Audio Record Current @ 15 IPS - .40 MA - -
Audio Record Current @ 7.5 IPS - .38MA - -
1 KHZ OUTPUT 115 IPS) - - 2.1 MV 3.2MV 
1 KHZ OUTPUT (7.5 IPS) - - 1.9MV 3.0MV 
10 KHZ/l KHZ Output U5 IPS) - - +11 DB +10DB 
10 KHZ/I KHZ Output (7.5 IPS) - - +5DB +3 DB 
15 KHZI10 KHZ Output 115 IPS) - - +1 DB -1.5 DB 
15 KHZ/lO KHZ Output (7.5 IPS) - - -1 DB -4DB 

Specifications subject t.o change wIthout notIce. 

DESIGNED ESPECIALLY ••• 
for professional audio or mastering record
ers using one half, one, or two inch tape. Un
compromised qual ity dictates only the finest 
in design, materials and technology. Custom 
built to your electrical specifications and 
mechanical mounting requirements, the 
Studio Series is available in standard 
SMPTE track formats; 3 or 4 channels on 
one half inch tape, 8 or 12 channels on one 
inch tape, or 16 channels on two inch tape. 
Record and Playback heads feature ultra 
thin HY MU 800 laminated precision-lapped 
cores for minimum eddy current loss, de
posited silicon monoxide gaps for maximum 
frequency definition and hyperbolic face 
contour for -uniform intimate tape contact. 
Compatible companion erase heads are 
available with selective (independent) chan
nels or full width. Ferrite core structures 
reduce ultra high frequency bias losses 
while providing erasure to virgin tape level. 

PHYSICAL CHARACTERISTICS 

Typical 
Mounting Base 
Illustrated. 

Other Mount 
Styles 
Available. 

I'~I 

NOI'IACCUM 
UllHIVE 
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CASSETTE TYPE 
TRACK CONFIGURATIONS 

Designed to provide usable frequency re
sponse from 50-12,000 Hz at 1.875 ips. 
with an excellent signal-to-noise ratio. 

The track configurations of the cassette 
system have been defined on an inter· 
national basis. The following configur· 
ations are available: 

Model WIR 
2 Track Monaural Record/Playback 

Model ZWIR 
2 Track Monaural Erase/ Record/ Playback 

Model W2R 
2 Track, Dual Channel Record/Playback 

Model W2J 
4 Track. 2 Channel Stereo Record/ Playback 

Model ZW2J 
4 Track, 2 Channel Stereo 
Erase/ Record/ Playback 

Model W4J 
4 Track 4 Channel Stereo Record/Playback 

Model ZW4J 
4 Track, 4 Channel Stereo 

MODEL W4J 
MODEL ZW4J 

4 Track, 4 Channel Stereo I 

MODEL W2JR 
MODEL ZW2JR" 

Erase/ Record/ Playback 
Model W2JR 

2 Channel Head for 
Language Laboratory Applications 

2 Channel Record/Playback Head 
for Language Laboratory Applications 

Model ZW2JR 
2 Channel Erase/ Recurd/ Playback Head 
for Language Laboratory Applications 

ENTERTAINMENT 

MODEL W2R 
2 Track Dual Channel 

TYPICAL 
APPLICATIONS 

For monaural applications; one or two recorded tracks, 
.059 inches wide separated by a guard band of .030 
inches on the standard .150 inch tape. For compatible 
stereophonic recording; four recorded tracks, each .023 
inches wide, are grouped in identical adjacent pairs with 
.012 guard bands - permits playing monaural and stereo 
tapes on the same equipment without loss of program 
material. Despite close spacing, crosstalk rejection of 
stereo models is in excess of 36 db. 

ELECTRICAL SPECIFICATIONS 
MODEL NUMBER W2JR46F ZW2JR46K 

W1R6F ZW1R6K 
FUNCTION R/P RIP E/R/P E/Il/P 

Track Width (Inches) .021 .056 .021 .056 

D. 
Inductance (MHY) @ 100 MV·1 KHz 100 2eO 50 100 

-- Resistance, DC (OHMS) 240 270 160 200 

0:: Interchannel Crosstalk @ 1 KHz Rejection (DB) 
50 50 50 50 

Gap (Micro Inches1 50 50 100 100 
Induction (MHY) @ 100 MV, 1 KHz - - 1.2 1.5 
Resistance DC (OHMS) - - 28 30 
Erasure From Sat. 400 Hz (DB) - - 50 SO 

i44.jid,ffid SECTION 1300 

Nortronics features a complete line of 
heads for the cassette system, includ
ing a new bi-directional design that 
permits automatic changing, since 
the cassette need not be flipped over 
to play the second half of the tape. * 

The Nortronics bi-directional design 
puts all three functions on one head, 
permitting two capstans to be used, 
thus providing for automatic revers
ing. Nortronics also produces con
ventional compatible cassette heads. 

Typical operating speed for commer
cial applications is 1.875 ips. 

LANGUAGE LABORATORY 
Heads provide playback of the teacher's 
voice on one track while recording the stu
dent's voice on the other. Teacher channel is 
.023 inches wide to play back a pre-recorded 
program. Student record and playback chan
nel is .059 inches wide, (and is located at 
the far edge of the tape for maximum 
separation of .065 inches.) 

--- ---------

W4J8N W1R8N ZW4J34F W4J4F 
W2J8N W2R8N ZW2J34F W2J4F 

R R E/R/P P 
.021 - .056 .021 .021 

10 20 50 80 
60 50 140 150 

1·2/3·4 30 DB 
50 50 2·3 50 DB 

200 200 50 50 

- - 2 -
- - 38 -- - SO -

..... Average constant·current unequalized R/P characteristics using 3M 272 tape. Biased for peak 
en 1 KHz output at level 10·12 DB below tape saturation. Tape speed, 1.87S inches per second 
ct Bias Voltage ~ 60 KHz (Volts Rms) 10 20 20" 2S" 3.S 7.0 30" -
0:: Bias Current 60 KHz (Ma Rms) 41 33 70" 70" 1.6 1.S 60" -..... Record Current (MA) .026 .028 .070 .070 .130 1.40 .070 -

1 K,Hz Playback Output (MV) .2 .4 ,2 .4 - - .1S .17 
5 KHz Output Vs. 1 KHz Output (DB) -1 -1 -8 -8 - - - -
10 KHz Output Vs. 1 KHz Output (DB) - - - - - - -14 -14 

. . * RIP section normally receives suffiCient bias thru magnetic leakage from the erase section, SO pf across R/P Call dUring record . 

PHYSICAL CHARACTERISTICS 

The mounting bracket! 
tape guide (illustrated) 
is supplied pre·aligned. 
The tape guide for .150 
is positioned for proper 
track height when gap 
is azimuth al igned. 
(SpeCify "AU following 
basic model number). 

~fi~,. 

:¢:~ 
,021(2) 

'" ,-----~, R/P2 

ER"S£1&2~~I~RfP'1 

W2J 

ZW2J 
4TR.STEREOZ-COMBO 

CASSETTE HEAD 

ERASE3&4\~ ,-RIP,'\ 
~ 
~.0!i2(2) 

~(~t 
D21(~ ~2) 

,r::::;;FP --L 
R/.riao (':i 'ER.o.5E I "2 

W4J 
4CHANN£L4TR,o.C11 

CASSETIEHE,o.O 

ZW4J 
4·TR.STERE08IDIRECTI0fIAl. 

Z·COM80£AASE_R/PHEAQ 
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~ 
.iii --I I--

[I] 
~'iEfp 

_..L , 
WI. 

2 Track Dual ehllnn.' 

W2JR 
2 cw.NNE~ REI;ORD/I'\.AYBACK HEAD 
fOR LANGUAG£ lAB APPLICATIONS 

.L 
,--,--E:£E3'-"" 
I":' T _..1 ___ _ 

'l'_..CTrl' 
-------c.I..LJ.:L 

ZW2JR 
lAMGUAGEU0.8 

2 CHANHEL {1.2)1< (4) COMBO 

ZWIR 
2TR~K MONO 

"""" 
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MINIATURE TYPES 

SIZES 

"L" SERIES 
(~6W x ~tH x %"0) 

"M" SERIES 
(~'W X ~"H X ~"D) 

TYPICAL SPECIFICATIONS 

"M" SERIES - Features small size -1/4 inch 
cubed. R/ P track widths are .045 or .070 with 
compatible erase track widths of .055 or .090 
inch. Face contour is e'ither flush (as illustrated) 
or relieved. Standard relief fo'r 16 mm stripe is 
• 050 inch notch across top of face from case to 
core. To specify a relieved face' add the number 
"3" to part number shown below. Available as no 
mount or base, side or rear mount (No. 2·56 stud). 

"L" SERIES - Incorporates laminated cores, de· 
posited quartz gaps and either a flush face for 
use with tape or a relieved face (as illustrated) 

TYPICAL MINIATURE RECORD/PLAY HEADS 
MOOEL NUMBER L42R8L L24R2K 

TYPE OF HEAD Record/ Record/ 
Playback Playback 

Inductance, 1 KC 80 MHY 200 MHY 
Impedance, 1 KC 500 {} 1.2 K 
Resistance, D.C. 128 {} 400 {} 
Gap Spacer 0.16 MIL 0.10 MIL 
Track Width .042 INCH .024 INCH 

Specifications subject to change without notice. 

L24R8L L12R8K 
Record/ Record/ 
Playback Playback 
40 MHY 30 MHY 
250 {} 200 {} 
125 {} 125 {} 

0.16 MIL 0.10 MIL 
.024 INCH .012 INCH 

M70R4L 
Record/ 
Playback 
20 MHY 
130 {} 
80 {} 

0.16 MIL 
.070 INCH 
at 1 KC 

2.0 MA 
100 UA 
0.6 MV 
-8 DB 

fOr use in drum, disc or film stripe applications. 
The flush face contour is hyperbolic, while the 
pole·tip projection is .010 to 020 inch on relieved 
heads. To specify a relieved 'face add the number 
"5" to part numbe,rshown below. Available as no 
mount or base or rear mount (No.2-56 stud) • 
Special track widths or specifications on custom 
order basis. Six-inch leads std. 

TYPICAL APPLICATIONS - Magnetic drums and 
disCS, magnetic stripes on motion picture film and 
miniature tape recorders. When used with magne
tic drums, discs and film stripes, it is recommend
ed that a projecting track version be selected. 

MINIATURE ERASE HEADS 

NORTRONICS L42E6U M90E3U MODEL NUMBER 

Track Width .042 INCH .090 INCH 
Inductance, 1 KC 5 MHY 16 MHY 

Resistance, D.C. 38 {} 315 {} 
tErase Current Oper. 28·42 MA 12 MA 

Impedance, 60 KC 1.2 K 4K 
Voltage, 60 KC RMS 32·48 VOLTS 50 VOLTS 

t For 56 DB Erasure of Saturated Tape. 

STANDARD MOUNTS Variations of the mountings shown can be furnished-write for details. 

"M" HEADS OIL" HEADS 

BASE MOUNT 
.230 
.210 '022J-6"±'"~ 

r~s1 
=r= ' TINNED ENDS ,og. 

123 32 AWG STRAND LEADS 

M 0 U NT , 32 AWG STRANDED LEADS 

2·56NC·2A 

. I ft TINNED ENDS 

__ ~5 I';~~ ~ '90 6"±1"~ 
fiOF TRACK t.01D 
FROM It. OF STUD 

PHYSICAL CHARACTERISTICS 

BASE MOUNT 

!--.411±.O'O-!-t-l 
f-- .385 =i I I 

'024/~1 f I~ + .3'5 

,'44 f \ / I 
~'r,\ 

SEe DETAIL "A" HOLE SIGNIFIES BOTTOM OF HEAD 
FOR REFERENCE PURPOSES 

REAR MOUNT ~ .+ 
#2. 56NC· 2A 

Typical Relieved Face Heads 
(Designated by number "3" 
in Part No.) 

• ' .. RN 

1'5~olt im----l 
6··±,·tl"0±'03~1 -l~±~t-
" ~tl _±_ NO 32 AWG, LEADS, 
4 8 TEFLON INSULATION, STRIPPED 

AND TINNED ON ENDS . 

I ~.~L=-J ,.~. 
.37~ 

l1.230j .2TIi 
.010 

.045±.iiiiii r-

~ 

L42=r.1- _II 
-- .315 

I U 
t~!: :~: ± ,003 
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#2·56NC 2A 

.200 
±,OlO 

Typical relieved face /heads 
designated by "5" 
in part number. 

L·24R S (Relieved Face) +150 

~~~I~F02°1 ~ 
ACTIVE TRACl 
.042 ± .003 

~ 1f-If---t--1. 

IT 
MAX 

L42R 5 (Relieved Face) 
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NARROW TRACK HEADS 
Extended tip or 
flush face-
Mu Metal or 
Alfenol Cores 
Standard track widths: 
.0.135 inches, 
.0.20. inches, .0.80. inches 

SPECIFICATIONS 

BASIC MODEL NO. 
Track Width (Inches) 

Electrical Code 
Head Function 

RIP Inductance 
RIP Gap Spacer 
Erase Inductance 
Erase Current (Bias) 
Erase Voltage (Bias) 

Record Current 
1 KHZ Output 

10 KHZ/KHZ Ratio 

"XZ" Extended Pole 

ZRINC ZRILC 

.0135 .020 

47 K 96 K 
Erase- Erase-

RIP RIP 

400 MHY 200 MHY 

0.1 MIL 0.1 MIL 

10 MHY 8 MHY 
30 MA 35 MA 

45 V 50 V 
23 UA 30 UA 

0.65 MV 0.6 MV 
-3 DB -30B 

"Z" Flush Face 

XACILC 
CILC 
RILC ZRIHC 

.020 . 080 

7 K 47 K 
Erase-

RIP RIP 

400 MHY 400 MHY 

0.1 MIL 0.1 MIL 

- 4 MHY 
- 30 MA 

- 40V 

- 40 UA 
0.9 MV 2.2 MV 
-3 DB -3 DB 

TYPIcal 7.5 IPS constant current RIP characteristIc uSing 3M190 tape. 
Peak biased at 60 KHZ at 1 KC and recorded 12 DB below tape saturation. 

'4Miij,ffid SECTION 1300 

*l Combo - Type I - Combination erase 
and RIP head places all three functions 
within a single head. Ideal for dictation 
machines, card readers and film stripe 
applications. "Close-coupled" gap provides 
internal bias coupling that simplifies 
required circuitry and permits accurate 
editing. 

Type Xl offers additional advantage of ex
tended pole tip (.010-.020 inches) for gap 
to oxide contact on hard or non-compliant 
surfaces . 
*R/P Heads - Type X - Extended pole tip 
RIP heads feature high sensitivity mu
metal cores. 

Type XA - Extended pole tip RI P heads 
feature long wearing alfenol cores. 

PHYSICAL CHARACTERISTICS 
Z-COMBO TYPICAL POLE PIECE DETAIL 

THIS CODING MARK 

',"H~fZ:~ 
J :J 

,050 PIN DAI. (4) 

.130 

'R/P 
r·585:!:.Ol0--i ~:i:.030 .05OPINOIA.(21 

~~--.l .1 
\~.245 I 

SEE DETAIL ~ 

SPECIAL Z COMBO HEADS 
Features include 

.215 

• Special wide cases give full-width tape support 
• In-line gaps permit precise timing accuracy 
• Z combo close-spaced erase gap controls editing 

and alignment 
• Provides maximum center tape area for video 

information 

ERASE HEADS 
FOR 1" TAPE 

-1 F'oo. 

----r 
MODEL H805004 

1.250 ± .250 R ERASE RIP 
~ GAP GAP 

"-....jt-rl--'---Y 

-l .055 ~ 

.015 ± .0005 DETAil C 0135 +.0005 .010 
CENTER POLE SCALE: lOX' - .0020 -l 1+ 020 XZRINC 
L-__ ACTIVE TRK (2) ~ 

4 -~ 
ERASE POLE TO BE IN LINE WITH NO BURR (2) 
RECORD POLE WITHIN ± .002 

AUDIO & SYNC FOR VIDEO RECORDERS 

Custom built to your specifications, this 
series of special Z combo & RIP heads is 
designed specifically for video recorders. 
Two or three channels of sound and/or 
sync information can be recorded along the 
edges of one-half or one-inch tape. 

Check with Nortronics for your special-purpose head requirements. 

MODEL H805037 

eem /1969 See YELLOW SECTION for Local Offices, Phones Nortronics page 7 563 



SECTION 1300 '@lid". 

TRACK SYSTEM FULL TRACK 

BASIC MODEL NUMBER PR·B1F 
ELECTRICAL CODE 4R llR 7K 12N 

HEAD FUNCTION Record Record 
Only Only Playback Playback 

TYPE OF CIRCUIT Tubes/ Tubes/ Tubes/ Tubes/ 
Transistors Transistors Transistors Transistors 

Inductance, 1 KHz 55 MHY 4.0 MHY 400 MHY 650 MHY 
Impedance, 1 KHz 330 !l 270 2.5 K 4K 
Max. Bias Frequency 250 KHz 500 KHz - -
Resistance, D.C. 125 !l 3.350 220 !l 275 !l 
Gap Spacer 0.5 MIL 0.5 MIL 0.1 MIL 0.2 Mil 

Average 7.5 IPS Constant Current Record/Playback Characterrstlcs USing 3M 
201 Tape Peak Biased at 1 KHz and Recorded 12 DB Below Tape Saturation , 

Peak Bias Current, 60 KHz .95 MA 
Bias Voltage RMS, 60 KHz 43 V 

Record Record Current .15 MA 

1 KHz Output -
10 KHz/l KHz Ratio -

Specifications subject to change without notice. 

LSize 
SEQ 

(Side Mount-523) 

S Size 
MEN 

(Rear Mount-R·12S) 

9.0 MA - -
25 V - -

.540 MA - -
- 3.5 MV 5.0 MV 

- +3.DB +3 DB 

TRACK SYSTEM FULL TRACK 

BASIC MODEL NUMBER MEF·BIEF PR BIEF 

ELECTRICAL CODE 1 4 14 4 
Inductance, 1 KHz 40 MHY 3.6 MHY .200 MHY 1.2 MHY 
Resistance, D.C. 88 !l 25 !l 1.8 !l 3.80 

tErase Current Oper. 13 MA 40 MA 120 MA 95 MA 
Impedance, 60 KHz 12 K 1K 80 !l 420 
Voltage, 60 KC RMS 120 V 40 V 9.3V 40 V 

SpecificatIOns subject to change without notice. tFor 56 DB erasure of Saturated Tape. 

(,="8111· ~J j 'i==CODING MARK SIGNIFIES I I - - .592 ---1-1 ~±.030 2~ THE TOP OF HEAD. t. 1±.OlO-+--t16 . 

048 - .055 DlA. PINS 

CASE OUTLINE STYLES 

B Style S Style L Style 

.5m85 ~ l--\4' 
•• 300R 

2'. R ~1:1; 

'B=n~ - I!!J 1'-1 . 
r---.505---j# 

1l~-i~~ ----_ ':'111 

~ .050 ± .002 PIN DIA 121 

SPECIAL CASE STYLES AVAILABLE-CONSULT NORTRONICS 

B Style 
BIEF 

(No Mount-N) 

REAR VIEW 
TOP ,---, 

16"01 
I I 
L_V_J 

NO CONNECTION 

PR-BIF 

PR SERIES 
• Sets a new standard for high performance magnetiC 

heads. 
• Unexcelled response from 20HZ to 20KHZ. 
Professional series full track - PR·B1 F, designed espe· 
cially for long wave length response with extra wide pick· 
up poles, smooth response characteristics are obtained to 
below 20HZ. Fine precision lapped laminated core stacks 
and deposited gaps extend short wavelength response. 
Extra deep deposited quartz gap. 

Companion PR-B1EF ERASE also available. 

All Nortronics erase heads have efficient double-gap can· 
struction plus metal faces and cases for superior heat 
transfer. They will operate effectively at erase frequen· 
cies up thru 100 kc. and also on d.c. Two low·cost stand
ard case sizes, "L" and "S," in the various mounting 
styles as illustrated to the right and indicated below. All 
erase models are also available in the B·case style to 
match the rIp heads; example, B2EQ4·N which is identical 
electrically to the SEQ4. 
Erase heads are shOwn with various mounts, but all are 
available in your choice of base, side, rear or no mount. 

To determine erase model number, select a basIc model 
number, add the erase electrical code, add a dash (-) and 
add mounting designator (below). Following are typical 
examples: 

MEF1·S23U, Full·track mono erase head, No.1 erase 
electrical code, "l case," side mount, track up (studs 
are to left). 
Erase Mounting Designator follows model number In this 
fashion: 

"MEF1·N9", no mount (S Size) 
"·N", no mount (L Size) 
"·B3", standard base mount (Supplied S Size only). 

For mono heads, add a U for up or D for down after 
the B3 to denote track up or track down. 

"·S23", standard side mount (Supplied l Size only). 
For mono heads, add a U for up or a D for down 
after S23 to denote track up or track down. 

"·R·12S"; standard rear mount and 12 inch shielded 
leads (Supplied S Size only). 

"·R·4U", standard rear mount and 4 inch unshielded 
leads (Supplied S Size only). 

For "B" style erase heads, mounts are the same as for 
RIP heads. 

MOUNT 
SIDE MOUNT (-5) 

.~" - -=1 
o :=J 

L or R Combo erase on left or 
right side 

U or 0 Mono track up or down 

BASE MOUNT (-B) 

~4 
[I:~ 

L or R Combo erase on left or 
right side 

U or 0 Mono track up or down 

REAR MOUNT (-R-4U) 

~1""'8N"~ 
4"UNSHIElOED 

1 'I J -.062 LEADS STANDARD 
I- .12' +5n6~ 

REAR MOUNT (-R-12S) 
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8-TRAC K HEADS 
FOR V4" TAPE 
MODEL ZJ2L Z-Combo 
The type ZJ2L offers combination erase and record/playback functions in 
one head for 8-track stereo applications. Its patented unique "Z-Combo" 
construction places the erase and R/ P gaps only .030 apart in the same 
pole structure, resulting in extremely accurate height alignment and 
tracking. Recording and erasing for the 8-track stereo system thereby 
become fully practicable. Standard B,size case fits most mountings. 
Advantages of Z-Combo Close-Coupled Gaps 
• Intimate tape contact with single or no pressure pad 
• Insures overlap alignment of erase when R/P section is azimuth aligned 
• Prevents adjacent channel erasure in close spaced track configurations 

when RIP section is azimuth aligned 

a-TRACK (_021 INCH WIDTH) 
P-BQL 

BASIC MODEL NUMBER 2 HEADS INTERLACE FOR'I TRACKS ON 
ELECTRICAL CODE IR 4R 4K 

HEAD FUNCTION Duplicating Record Record/ 
Record Only Playback 

TYPE OF CIRCUIT Tubesl Tubesl 
Transistors Transistors Transistors 

Inductance, 1 KC 10 MHY 50 MHY 100 MHY 
Impedance, 1 KC 65 !l 300 [} 6500 
Maximum Bias Frequency 500 KC 200 KC 100 KC 
Resistance, D.C. Mono 

Resistance, D.C. stereo 600 250 [} 250 !l 
Gap Spacer 0.5 MIL 0.5 MIL 0.1 MIL 
Track Spacing .0635 INCH .0635 INCH .0635 INCH 
1 KC Crossta Ik Rej. 50 DB 50 DB 50 DB 

a-Track 
4-Channel 
P-BQL-N 

(No Mount) 

i4§.iiij'ffi. SECTION 1300 

MODEL P-B2l 
SUITABLE FOR HIGH SPEED DUPLICATORS, 
LOW SPEED LOGGING APPLICATIONS, AND GENERAL 
PURPOSE RECORDING AND PLAYBACK_ 

a-Tr. Stereo Z-Combo 
ZJ2L 

The NORTRONICS Premium Quality P-BQL four-channel 
magnetic tape head utilizes the most advanced design and 
manufacturing techniques. Fine-laminated cores and pre
cision-deposited gaps give extended frequency response 
capability. Ideal as high speed slave heads for duplication 
of 8-track stereo at speeds up to 8X or 16X, with bias 
frequencies up to 750 KHz. 

MODEL B2l-N (No Mount) 
standard playback - only or record/ playback head for 

I automobile or home type Stereo - 8 tape cartridge 
,players. Premium version of above head is available with 
extra-fine laminated cores for improved high frequency 
response to 15 KHz at 3.75 ips tape speed. Also available 
Alfenol Premium record-only head for heavy-duty high 
speed duplicating applications. Give five times normal life. 

8-Tr_ Stereo 
B2L-N 

(No Mount) 

a-TRACK 
STEREO 

'14" TAPE Z-J2L 

6K 47 K 

Erase/ 
Record/ Recordl 
Playback Playback 

TubES/ RIP Section 
Transistors Data 

200 MHY 400 MHY 

1.5 K 2.5 K 

100 KC 100 KC 

-
5000 6800 

0.1 MIL 0.1 MIL 

0.635 INCH .127 INCH 

50 DB 50 DB 

a-TRACK (.020 INCH TRACK WIDTH) a TRACK STEREO STEREO Special Duplicating B2L 
8R 4R 7K I AP-B2L14R 

Duplicating Record Record/ Record' 
Record Only Playback Only 

Tubesl Tubesl Tubesl Alfenoll 
Transistors Transistors Transistors Duplicating 

10 MHY 50 MHY 400 MHY 2 MHY 

75 !l 400 !l 2.5 K -
750 KC 250 KC 100 KC -
20 !l 100 {l 520 !l 10 {) 

42 fl 220 !l 700 [} -
0.5 MIL 0.5 MIL 0.1 MIL 500 U-IN 

.127 INCH .127 INCH .127 INCH -
55 DB 55 DB 55 DB -

For "WP" AND PREMIUM - Average 7.5 IPS Constant Current RecordlPlayback Charaetenstlcs Usmg 
3M190 Tape (3Mll1 Within 5%) Peak Biased at 1 KC and Recorded 12 DB Below Tape Saturation 

" 

Peak Bias Current, 60 KC 1.8 MA 0.7 MA 0.55 MA 0.35 MA "IS MA 1.1 MA 0.5 MA 0.15 MA 
Bias Voltage RMS, 60 KC 5 VOLTS 15 VOLTS 15 VOLTS 22 VOLTS "45 VOLTS 2.6 VOLTS 8 VOLTS 21 VOLTS 
Record Current 140 UA 55 UA 45 UA 35 UA 30 UA 88 UA 40 UA 19 UA 
1 KC Output -- - 0.6 MV 0.8 MV 0.9 MV - - 1.0 MV 
10 KC/l KC Ratio - - o DB o DB -3 DB - - o DB 

For "WP" AND PREMIUM - Averag, 3.75 IPS Constant Current RecordlPlayback Charactenslics Usmg 
3M190 Tape (3Ml11 Within 5%) Peak Biased at 1 KC and Recorded 12 DB Below Tape saturation 

Peak Bias Current, 60 KC 1.5 MA 0.6 MA 0.50 MA 0.30 MA "10 MA 1.0 MA 0.4 MA 0.12 MA 

Bias Voltage RMS, 60 KC 4.5 VOLTS 10 VOLTS 13 VOLTS 20 VOLTS "40 VOLTS 2.3 VOLTS 7 VOLTS 18 VOLTS 

Record Current 120 UA 45 UA 40 UA 32 UA 20 UA 86 UA 35 UA 35 UA 
1 KC Output - - 0.5 MV 0.6 MV 0.8 MV - - 0.8 MV 
10 KCfl KC Ratio - - 12 DB -12 DB -12 DB - - 9 DB 

For STANDARD HEADS - Average 7.5 IPS Constant Current Record/Playback Charactenstics Usmg 
3M190 Tape (3Mll1 Within 5%) Peak Biased at 1 KC and Recorded 12 DB Below Tape saturation 

Peak Bias Current, 60 KC 

Bias Voltage RMS, 60 KC Not Ava ilable 

Record Current in 

1 KC Output Standard Series 

10 KC/I KC Ratio 

Provides mternal bias coupling from erase to R/P section. Bias dat~ 
above is fed to erase section. 

Z-J2L .55 MA 

ERASE SECTION DATA Not Available 32 VOLTS 

Inductance @ 60 KC 12 MHY in 
, .. 

30 UA 

Er,asure @ 60 KC 50 DB Standa rdSeries 0.9MV 

4 DB 

40 MA @ 30 IPS 

30 VOLTS @ 500 KHz 
0.3 MA 

-
-

6 MA 
3 VOLTS 

0.3 MA 

-
-

PHYSICAL CHARACTERISTICS . -=-r [~""¥'~'." 
.130 CODING MARKI 

SIGNIFlES 
THE TOP 

P-BQl 

11\ !R~C~ ~ J;\ 
~ 
~ _ !R~~~:' f:\ 
~ 
f':'\ XR~C~ ~ .1:\ 
~ 
r.:L !R!~K ~ r:'\ 
~ [-"·r -' 

_ r~fPIN (81~~=$=~ 

eem/1969 

ZJ2l 

B2l ._£ HD. '--r.490 

- TJ 
OF HEAD. 

~J 
.048/.055 PIN DIAo{SI 

R~P' ERASE 

REAR MOUNT B2l 

.3~~1 
'~~f!EX.6r 
14° (2) -1 \- CODING MARK SIGNIFIES 

TOP OF HEAD 

~,.-_TOP oo~NG'E. 
,.:;;-~ 

",I I 
~-~ 

REAR VIEW 
PIN CONNECTION 

.725 ± .010~5 *12" LEAD LENGTH STANDARD SPECIAL 
.415 J...:...----.J 16 LENGTHS FURNISHED UPON REQUEST 

-r---i .12"±'h-=:-j 

t.r.fi-J~ I ( TINNED ENDS 141 

J.....J ~ r2m 7 .l±.1.. Wi±t 
li OF TRACK ± .010 t- 28 NF 4 VINYL JAC~E~ 
FROM G.. OF STUD 2A SH: BRAID 
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4·Tr. Mono 
BIQC·S 

(Side Mount) 

4·Tr. Stereo 
WP·B2Q 

(No Mount) 

4·Tr. Mono Combo 
AIQC·N 

(No Mount) 

The B2Q, C2Q, G2Q heads shown represent a broad new 
series of "-'track stereo and monophonic record/playback 
heads. Each type of head is available in either a PREMIUM 
or STANDARD version. The PREMIUM series is a fully 
professional line of tape heads giving unsurpassed per· 
formance for broadcast and studio applications. Long life 
and. extended high frequency response at slower tape 
speeds, are among the benefits of the features listed: 
• Fine laminated, precision·lapped, low loss core struc· 
tures • Deposited quartz gaps, as fine as 50 micro·inches 
• Hyperbolic face contour. Highly polished all·metal faces 
• Compatible mechanically and electrically with older 
model Nortronics heads • Superbly shielded against 
external magnetic fields. The STANDARD versions are reo 
commended for less critical applications where cost is a 
primary factor. They offer improved high frequency per· 
formance over that of conventional solid·core heads, plus 
the added features of hyperbolic all·metal face and 
precision deposited quartz gaps. 

The P·A2Q, A2Q, P·AIQC and AIQC 4·track series of 
NDRTRDN ICS Combination Magnetic Tape Heads contain 
record/playback and erase sections in one miniature case. 
Internal construction is based on the low·loss, laminated 
core design. PREMIUM Series P·A2Q and P·A1QC heads 
offer fully professional fine·laminated core construction 
where the ultimate in high frequency performance is reo 
quired. STANDARD A2Q and A1QC series heads are recom· 
mended for less critical applications Where cost is a 
primary factor. STANDARD type heads have laminated 
cores, providing a superior high frequency response over 
that of conventional solid·core heads. DepOSited quartz 
gaps as fine as 50 micro·inches. Precision·polished metal 
faces for freedom from oxide buildup. Hyperbolic face 
contours, available on PREMIUM models, for optimum 
tape·to·gap contact without need for pressure pads. 

P·B3Q SERIES 

4·Tr. Stereo Combo 
A2Q·BL 

(Base Mount) 4·Tr. Stereo 
B2O·N 

(No Mount) 

3·Track 
3·Channel 
P·B3Q·R 

(Rear Mount) 

Premium series three channel R/ P heads designed espe· 
cially to meet N.A.B. (USA) track configuration for stereo 
cartridge machines, two channels for stereo program plus 
control channel. Precision gap co-linearity eliminates 
phase cancellation distortion of stereo Signal, all metal 
face insures maximum shielding. B case to fit all mount· 
ing accessories. 

"-'TRACK (.043 INCH TRACK WIDTH) 
MONO - BIQY, BIQC, AIQC 3·TRACK (.043 INCH WIDTH) 

TRACK SYSTEM STEREO - B2Q, C2Q, G2Q, A2Q P,B3Q 
BASIC MODEL NUMBER (For Premium Series Add "P" Prefix to Aboye Numbers) 3 CHANNELS FOR V4" TAPE 

ELECTRICAL CODE 8R 4R 8K 4K 6K 7K 7F2 2K 4R 6K 7K 
HEAD FUNCTION Duplicating Record Record! Record! Record! Record! Playb~ck Record! Record Record! Record! 

Record Only Playback Playback Playback Playback Onlt Playback Only Playback Playback 
TYPE OF CIRCUIT Tubes! Tubes Tubes! Tubes! Tubes! Tubes! 

Transistors Transistors Transistors Transistors Transistors Transistors Transistors Tubes Transistors Transistors Transistors 
Inductance, 1 KC 10 MHY 50 MHY 20 MHY 100 MHY 200 MHY 400 MHY 500 MHY 800 MHY 50 MHY 200 MHY 340 MHY 
Impedance, 1 KC 70 II 400 II 1500 6500 1.3 K 2.5 K 3.3 K 5 K 400 0 1.3 K 2.0 K 
Maximum Bias Frequency 500 KC 250 KC 250 KC 140 KC 120 KC 100 KC 100 KC 80 KC 250 KC 120 KC 100 KC 

'Resistance, D.C. 22ll 900 22 II 900 1100 2100 210 II 520 II 260 II 450 II 800 II 
"Resistance, D.C. 32ll 900 320 900 200 II 390 0 3900 700 {) 

Gap Spacer 0.5 Mil 0.5 MIL 0.1 Mil 0.1 Mil 0.1 Mil 0.1 MIL 0.05 Mil 0.1 Mil 0.5 Mil 0.1 Mil 0.1 Mil 
"Track Spacing .136 INCH .136 INCH .136 INCH .136 Mil .136 Mil .136 Mil .136 INCH .136 INCH .100 INCH .100 INCH .100 INCH 

1 KC Crosstalk Rej. 55 DB 55 DB 55 DB 55 DB 55 DB 55 DB 55 DB 55 DB 55 DB 55 DB 55 DB 
For "WP" AND PREMIUM Characteristics Average 7.5 IPS Constant Current Record / Playback 
Using 3M190 Tape (3Mll1 Within 5%) Peak Biased at 1 KC and Recorded 12 DB Below Tape Saturation 0 

Peak Bias Current, 60 KC 1.3 MA 0.65 MA 1.6 MA 0.70 MA 0.40 MA 0.25 MA 0.25 MA 0.16 MA .065 MA 0.40 MA 0.25 MA 
Bias Voltage RMS, 60 KC 3V 7.5 V 6V 18 V 25 V 35 V 50 V 45 V 1.5 V 20 V 35 V 
Record Current 140 UA 60 UA 150 UA 70 UA 50 UA 35 UA 30 UA 25 UA 60 UA 50UA 35 UA 
1 KC Output 0.5 MV 0.9 MV 1.3 MV 1.8 MV 1.8 MV 2.6 MV 1.3 MV 1.8 MV 
10 KC/l KC Ratio o DB o DB +1 DB +1 DB +2 DB +1 DB +1 DB +1 DB .. .. For WP AND PREMIUM - Average 3.75 IPS Constant Current Record/Playback Characterrstlcs 

Using 3M190 Tape (3M111 Within 5%) Peak Biased at 1 KC and Recorded 12 DB Below Tape Saturation 
Peak Bias Current, 60 KC 1.2 MA 0.50 MA 1.25 MA 0.50 MA 0.32 MA 0.20 MA 0.20 MA 0.12 MA 0.50 MA 0.32 MA 0.20 MA 
Bias Voltage RMS, 60 KC 2.5 V 7.0 V 5V 13 V 20 V 25 V 35 V 35 V 7.0 V 15 V 25 V . 
Record Output 130 UA 50 UA 130 UA 50 UA 44 UA 30 UA 25 UA 22 UA .50 UA 44 UA 30 UA 
1 KC Output 0.4 MV 0.7 MV 1.0 MV 1.4 MV 1.4 MV 2.1 MV 1.0 MV 1.4 MV 
10 KC/1 KC Ratio - 10 DB 10 DB ~9DB 9 DB 7 DB 9 DB 9 DB -9DB 

For STANDARD HEADS - Average 7.5 IPS Constant Current Record I Playback Characterrstlcs 
Using 3M190 Tape (3M111 Within 5%) Peak Biased at 1 KC and Recorded 12 DB Below Tape Saturation 0 

Peak Bias Current, 60 KC 1.1 MA 0.7.0MA 0.42 MA Not 
Bias Voltage RMS, 60 KC Not Available 20 V 25 V 35 V Available 
Record Current in 70 UA 50 UA 35 UA in 
1 KC Output Standard Series 0.8 MV 1.2MV 1.6 MV Standard 
10 KC/1 KC Ratio 4 DB 3 DB 3 DB Series , 

Mono " Stereo 

CASE OUTLINE STYLES PBQQ & BQQN 
TRACK 1 TRACK 

A Style B Style C Style 
~ 

~ 
BLACK 1 WHITE 

~ 
RED 2 ORANGE 

£l:H 
(COMBO ONLY) 

.51:Tll .51~5·· 
~4 •. 4· 

. .300R ' .300R 

.4ED· .4[0- ·H : j-

TRACK 3 

~ 
~ 

~ 
GREEN 3 BROWN 

~ 

MONO RIP 
YelLOW 4 BLUE 

~ 
,050 ± ,002 PIN DIA. (8) 

.050 PIN CIA. (2) 

1--.575-1 1--.575-1 ~359..j 

SPECIAL CASE STYLES AVAILABLE-CONSULT NORTRONICS 
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0.30 MA 
45 V 
25 UA 
2.4 MV 

3 DB 

Not Available 
in 

Standard Series 

P·B3Q ,---- ..... 
I c5'"Ub I 
I ono I 
I cJl'O I '-____ .J 
REAR VIEW 
PIN CONNECTIONS 

MONO COMBO 
RED WHITE 

I 
I 

RIP COIL , 
I 

ORANGE REARVi"EW- BLACK 
PIN CONNECTIONS 
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.. 
4-Track 

4-Channel 
BQQN_B 

(Base Mount) 

Nortronics Model P-BQQ is an instrument quality, 4-
channel In-line record! reproduce magnetic tape head for 
1/4-lnch tape. Its fine laminated-core construction Is de
signed for professional applications with the ultimate In 
high frequency performance. Deposited quartz gaps as 
fine as 50 micro-inches result In exceptionally clean 
"smear-free" gap edges. The all-metal face greatly re
duces oxide loading problems and the hyperbolic contour 
promotes Intimate tape-to-gap contact allowing reduced 
tape tension and elimination of pressure pads. 
Typical Applications - Instrumentation recording Includ
Ing carrier modulated types such as AM, FM or Pulse, as 
well as straight digital and analog recording. Tracks of 
the P-BQQ head are compatible with the 4-track stereo 
system making it Ideal for audio duplication, background 
music and 4-channel In-line stereo. 

P-BQQ 
(No Mount) 

TWo versions are available, offering a choice between the 
minimum interchannel crosstalk and lower price. The 
P-BQQ style, has the superior interchannel crosstalk 
rejection of'55' db. For sOme applications, such as 
pulse recording, the 18 db crosstalk rejection of the 
more economical BQQN model may be acceptable. 

! Standard 
Premium PREMIUM 
4-TRACK 4·TRACK (.037 INCH WIDTH) 

SERIES STEREO BQQ 
BASIC MODEL NUMBER Z-J2Q 4 CHANNELS FOR 114" TAPE 

ELECTRICAL CODE 47K 23R 4R 4K 3K 

ERASE 
HEAD FUNCTION RECORD Duplicating Record Record! Record/ 

PLAYBACK Record Only Playback Playback LSlze 
SEQ 

i§§ii"'.- SECTION 1300 

ERASE HEADS 

All Nortronlcs erase heads have efficient double-gap con
struction plus metal faces and cases for superior heat 
transfer. They will operate effectively at erase frequen
cies up thru 100 kc. and also on d.c. Two low-cost stand· 
ard case sizes, "L" and "S," In the various mounting 
styles as Illustrated to the right and indicated below. All 
erase models are also available In the B-case style to 
match the rip heads; example, B2EQ4·N which Is Identical 
electrically to the SEQ4. 
Erase heads are shown with various mounts, but all are 
available In your choice of base, side, rear or no mount. 

To determine erase model number, select a basic 
model number, add the erase electrical code, add 
a dash (-) and add mounting designator (below). 
Following is a 'typical example: 

SEQ4·R·12S, 4-track (quarter track) stereo erase 
head, No. 4 erase electrical code, ··S" case, rear 
mount, 12 inch shielded leads. 

R/P 
!),PE OF CIRCUIT Section Tubes/ Tubes/ Tubes/ (Side Mount-S23) 

Erase Mounting Designator follows model number 
in this fashion: 

Data Transistors Transistors Transistors Transistors 

Inductance, 1 KC 400 MHY 12 MHY 50 MHY 90MHY 370 MHY 
Impedance, 1 KC 2.5 K 75 a 320 !l 600 a 2.2 K 
Maximum Bias Frequency 100 KC 500 KC 150 KC 100 KC 80 KC 
Resistance, D.C. 390 a 55 a 220 a 220 a 690!l 
Gap Spacer 0.1 MIL 0.5 MIL 0.5 MIL 0.1 MIL 0.1 MIL 
Track Spaolng .136 INCH .071 INCH .071 INCH .071 INCH .071 INCH 
1 KC Crosstalk Rej. 55 DB 55 DB 55 DB 55 DB 55 DB 

For "WP" AND PREMIUM - Average 7.5 IPS Constant Current Record/ 
Playback Characteristics Using 3M190 Tape (3Mll1 Within 5%) 
Peak Biased at 1 KC and Recorded 12 DB Below Tape Saturation 

Peak Bias Current, 60 KC *20 MA 2.0 MA 0.60 MA 0.70 MA 0.30 MA 
Bias Voltage RMS, 60 KC *45 V 4V 7V 15 V 30 V 
Record Current 35 UA 110 UA 60 UA 60 UA 34 UA 
1 KC Output 1.8 MV - - 0.7 MV 1.4 MV 

10 KC!l KC Ratio -3 DB - - o DB o DB 

For "WP" AND PREMIUM-Average 3.75 IPS Constant Current Record/ 
Playback Characteristics Using 3M190 Tape (3M111 Within 5%) 
Peak Biased at l' KC and Recorded 12 DB Below Tape Saturation 

Peak Bias Current, 60 KC *15 MA 1.6 MA 0,50 MA 0.50 MA 0.22 MA 
Bias Voltage RMS, 60 KC *40 V 3V 6V 10V 25 V 
Record Current 25 UA 90 UA 50 UA 50 UA 30 UA 
1 KC Output 1.4 MV - - 0.5 MV 1.1 MV 
10 KC/1 KC Ratio -12 DB - - 10 DB 9 DB 

Inductance @ 1 KC Not Available I n Standard Yersio. 
Erasure @ 1 KC 

* Provides internal bias coupling from erase to RI P 
section. Bias data above is fed to erase section. 

STEREO RIP 

~ 
I I 
~ '-____ ..J 

REAR VIEW 

PIN CONNECTIONS 

SIDE MOUNT (-5) 

& 
STEREO COMBO BASE MOUNT (-B) 

RE,O;'ANGE ,~WH~EBLA,"" 
TOP TRACK TOP TRACK 

RIP COILS • ERASE COILS 

BOT. TRACK BOT. TRACK 

YELLOW REARVlEW- BROWN 

BLUE PIN CONNECtiONS GREEN 

~
t':-"""'-I~'" 

- - 'il -r 
.:lQOt.01Q ' 

S Size 
MEH 

(Rear Mount-R-12S) 

S Size 
SEH 

(Base Mount-B3) 

B Style 
BIEF 

(No Mount-N) 

"SEQ4-NI", no mount (S Size) 

"-N", no mount (L Size) 

u·B3", standard base mount (Supplied S Size 
only), For mono heads, add a U for up or D 
for down after the B3 to denote track up or 
track down. 

"-523", standard side mount (Supplied L Size 
only). For mono heads, add a U for up or a D 
for down after S23 to denote track up ,or track 
down. 

"·R-12S", standard rear mount and 12 inch 
shielded leads (Supplied S Size only). 

"-R-4U", standard rear mount and 4 inch un
shielded leads (Supplied S Size only). 

For "B" style erase heads, mounts are the same 
as for R/P heads. 

E,RASE HEADS 

TRACK SYSTEM 4-TRACK 

NORTRONles MONO -MEQ 
BASIC MODEL NO. STEREO - SEQ; B2EQ 

ELECTRICAL CODE 1 2 4 

Inductance, 1 KC 80 MHY 0.13 MHY 10 MHY 

ReSistance, D.C. 240 a 1.8 a 38 fI 

tErase Cur. Oper. SMA 120 MA 13 MA 

Impedance, 60 KC 30 K 40 a 3K 

Volt., 60 KC RMS 120 V SV 40V 

t For 56 DB erasure of Saturated Tape. 

REAR MOUNT (-R-12S) (Base Mount-B3) 

REAR MOUNT (-R-4U) 

~ 
~ 

=""'---4"" UNSHIELDED 
,--L-,J L[ADS STANDARD 

G or C Style Heads Only 

-Ci!'AD . 
fAC[ 

--. 
3/' 

'---L , ' 

J-~" 
200, 
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SECTION 1300 

P·B2H SERIES 

2·Tr. Stereo 
B2H·B 

(Base Mount) 

2·Tr. Mono 
B1HY·N 

(No Mount) 

2·Tr. Mono 
G1H·R 

(Rear Mount) 

2·Tr. Mono 
G1HY·B3 

(Base Mount) 

2·Tr. Stereo Combo 
A2H·SR 

(Side Mount) 

2·Tr. Mono Combo 
A1HC·R 

(Rear Mount) 

Premium series R/ P heads, widely used in reel to reel and 
cartridge applications. Typical usage configuration is 
with one channel for program, the other for control tones. 
All metal face insures maximum shielding. B case to fit 
all mounting accessories. 

BASIC MODEL NUMBER 

2· TRACK (.080 INCH TRACK WIDTH) 
MONO - B1 HY, G1 H, G1 HY, A1 HC 
STEREO - B2H, A2H (See opposite page for PR~B2H'series) 

ELECTRICAL CODE BR 4R BK 4K 6K 7K 7F2 2K 

HEAD FUNCTION Duplicating Record Record/ Record/ Record/ Record/ Record/ Record/ 
Record Only Playback Playback Playback P;ayback Playback Playback 

TYPE OF C I RCU IT Tubes! Tubes/ Tubes/ Tubes/ 
Transistors Transistors Transistors Transistors Transistors Transistors Transistors Tubes 

Inductance, 1 KC 10 MHY 50 MHY 20 MHY 100 MHY 200 MHY 400 MHY 450 MHY SGO MHY 
Impedance, 1 KC 72n 320 n 150 n 650 n 1.3 K 2.5 K 3.3 K 5 K 
Maximum Bias Frequency 500 KC 200 KC 250 KC 150 KC 100 KC 100 KC SO KC 60 KC 

. Resistance, D.C. Mono 14 n 70 n 14 n 70 n llOil 165 n 165 n 400 n 
Resistance, D.C. Stereo 27 n 130 n 27 n 130 il 245 n 410 n 410 n 720 n 
Gap Spacer 0.5 MIL 0.5 MIL 0.1 MIL 0.1 MIL 0.1 MIL 0.1 MIL 0.05 MIL 0.1 MIL 
Track Spacing Stereo .160 INCH .160 INCH .160 INCH .160 INCH .160 INCH .160 INCH .160 INCH .160 INCH 
1 KC Crosstalk R~j. 55 DB 55 DB 55 DB 55.DB 55 DB 55 DB 55 DB 55 DB 

" " For WP AND PREMIUM - Average 7.5 IPS Constant Current Record/Playback Characterlstocs USing 
3M190 Tape (3M1ll Within 5'%) Peak Biased at 1 KC and Recorded 12 DB Below Tape Saturation 0 

Peak Bias Current, 60 KC 1.7 MA 0.70 MA 2.0 MA O.SO MA 0.40 MA 0.33 MA 0.46 MA 0.25 MA 

Bias Voltage RMS, 60 KC 3.3 V 9V 7.5 V 20 V 30V 40 V 55 V 55 V 

Record Current 200 UA 75 UA 220 UA SO UA 60 UA 40 UA 46 UA 30 UA 

1 KC Output - - 0.7 MV 1.2 MV loS MV 2.4 MV 2.2 MV 3.6 MV 

10 KC/1 KC Ratio - - o DB o DB +1 DB +1 DB +2 DB +1 DB 

" 
, 

For WP' AND PREMIUM - Average 3.75 IPS Constant Current Record/Playback CharacteristIcs USing 
3M190 Tape (3M1ll Within 5%) Peak Biased at 1 KC and Recorded 12 DB Below Tape Saturation 

Peak Bias Current, 60 KC 1.5 MA 0.60 MA loS MA 0.70 MA 0.30 MA 0.22 MA 0.37 MA 0.20 MA 

Bias Voltage RMS, 60 KC 2.S V SV 6.5 V 15 V 25 V 30 V 45 V 40 V 

Record Current ISO UA 60 UA 200 UA 66 UA 45 UA . 30 UA 37 UA 22 UA 

1 KC Output - - 0.6 MV 0.9 MV 1.2 MV loS MV 1.5 MV 2.5 MV 

10 KC/l KC Ratio - - -10 DB -10 DB -9 DB -9 DB -7 DB -9 DB 

For Standard Heads - Average 7.5 IPS Constant Current Record/Playback CharacteristIcs USing 
3M190 Tape (3M111 Within 5%) Peak Biased at 1 KCand Recorded 12 DB Below Tape Saturation 

Peak Bias Current, 60 KC - - - 1.1 MA O.SO MA 0.6 MA - 0.4 MA 

Bias Voltage RMS, 60 KC - - - 20 V 30 V 45 V - 65 V 

Record Current - - - 80 UA 60 UA 40 UA - 30 UA 

1 KC Output - - - 1.1 MV 1.7 MV 2.2 MV - 3.4 MV 

10 KC/1 KC Ratio - - - -4 DB -3 DB -3 DB - -3 DB 

* ProvIdes Internal bIas coupling from erase to RI P sectIon. BIas data above IS fed to erase sectIon. 

SpeCifications Subject to Change Without Notice. 

CASE OUTLINE STYLES 

A Style B Style C Style G Style 

NO MOUNT (-N) MONO RIP 
G CASE 

2 Track 
STEREO 

Z·J2H 

4&K 

ERASE 

R/P 
Section Data 

200 MHY 

1.3 K 

100 KC 

-
260 il 

0.1 Mil 

.160 INCH 

50 DB 

*30 MA 

*40 V 

UA 

MV 

-3 DB 

*SO MA 
*')1: V l2 __ 
4(, UA 

1.2 MV 

-12 DB 

ERASE SEC· 
TION DATA 

INDUCTANCE 
@ 1 KC 

0.,9 MHY 

ERASURE 

50 DB 

.5Ur.[ ,.~t TE[J15' + '51~, ·-FL~ I ~4· 4· I L---t4° 
, I 1-,1 

(COMBO ONLY) .300R .300R .300R 

t!t
P~ODIA"2' 

_ --L .215 

f 
.087 

~~ 

-UfO-'tO .. a]-
1-.575-1 1-.575-1 1-:359-/ 1-.466-1 ZJ2H 

SPECIAL CASE STYLES AVAILABLE-CONSULT NORTRONICS 
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TOP 

r-~~i,"pCOIL 
I S-U~ERASE 
I ~,@ I COIL TOP 
I b~ERASE 
'- __ -' COIL BOTTOM 

RIP COIL 
BonOM WIRING OF PINS AS VIEWED FROM REAR OF HEAD 
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PROFESSIONAL - PRB2H 
BASIC MODEL NUMBER 2 TRACK (.080 INCH TRACK WIDTH) 

ElECTR ICAl CODE 8R 4R llR 7K 12L 

HEAD FUNCTION Record Record Record Record/ 
Only Only Only Playback Playback 

Inductance, 1 KHz 10 MHY 50 MHY 4.5 MHY 400 MHY 700 MHY 

Impedance, 1 KHz S8 n 320 n 330 25000 44000 

Resistance, D.C. 24 n 130 n 15 !l 410 0 570 !l 

Gap Spacer .5 Mil .5 MIL .5 MIL .1 MIL .lS0 MIL 

Track Spacing .lS0 .lS0 .lS0 .IS0 .lS0 

1 KHz Crosstalk Rej. 55 DB 55 DB 55 DB 55 DB 55 DB 

For PROFESSIONAL HEADS - Average 7.5 IPS Constant Cur.rent Record/Playback Characteristics 
Using 3M 201 Tape Peak Biased at 1 KHz and Recorded 12 DB Below Tape Saturation , 

Peak Bias Current, 60 KHz 3.3 MA 0.7 MA 5.8 MA .33 MA -
Bias Voltage RMS, SO KHz 14 V 9 V 18 V 40 V -
Record Current .190 MA .075 MA .3S0 MA .040 MA - I 
1 KHz Output - - - 2.4 MV 2.9 MV I 
10 KHz/l KHz Ratio 

S Size 
MEH 

- -

L Size 

- +1 DB +3 DB 

B Style 
(Rear Mount-R-12S) (Side Mount-523) (No Mount-H) 

ERASE HEADS 

TRACK SYSTEM - 2·TRACK 

NORTRONICS MONO-MEH 
BASIC MODEL NO. STEREO - SEH; B2EH 

ELECTRICAL CODE 1 

Inductance, 1 KC 50 MHY 

Resistance, D.C. 160 !l 

tErase Cur. Oper. SMA 

Impedance, SO KC 20 K 

Volt., SO KC RMS 120V 

t For 56 DB Erase of Saturated Tape. 

SIDE MOUNT (-5) 

Lor R 
Combo erase on left 

or right side 
U or D 

Mono track up or down 

2 

0.20 MHY 

1.80 

120 MA 

50 !l 

SV 

4 

8 MHY 

300 

20 MA 

2K 

40V 

Stereo RIP Stereo Combo RIP Erase 

STEREO - PRB2EH 

14 4 

.225 MHY 5.5 MHY 

3.S n 30 fi 

70MA 17 MA 

850 2K 

SV 34V 

BASE MOUNT (-B) 

P.C~"""~±=1 
-:±l 

, .200±.010 

Lor R 
Combo erase on left 

or right side 
U or D 

Mono track up or down 

Mono Combo 

Ii"" TOP .. ..tGE. 

~ 
--- BLACK 

I , 
I I 

TOP TRACK 

ERASE COILS 

BOT. TRACK 
~

H'TE 

ERASE COIL 

~ 
REAR VIEW 
PIN CONNECTION 

BLUE 

____ BROWN 

~1~A~O~I::CTlONS GREEN 

I 
BLACK 

REARViiW--
PIN CONNECTIONS 

04,II£'ffiO SECTION 1300 

PR SERIES 
• Sets a new standard for high performance magnetic 

heads. 
• Unexcelled response from 20 HZ to-20KHZ. 
Professional series RI P heads. Designed especially for 
long wave length response with extra wide pickup poles, 
smooth response characteristics are obtained to below 
20HZ. Fine precision lapped laminated core stacks and 
deposited gaps extend short wavelength response. Extra 
deep deposited quartz gap. 

All Nortronics erase heads have efficient double-gap con
struction plus metal faces and cases for superior heat 
transfer. They will operate effectively at erase frequen
cies up thru 100 kc. and also on d.c. Two low-cost stand· 
ard case sizes, uL" and "S," in the various mounting 
styles as illustrated to the right and indicated below. All 
erase models are also available in the B-case style to 
match the rip heads; example, B2EQ4-N which is identical 
electrically to the SEQ4. 
Erase heads are shown with various mounts, but all are 
available in your choice of base, side, rear or no mount. 

To determine erase model number, select a basic model 
number, add the erase electrical code, add a dash (-) and 
add mounting designator (below). Following are typical 
examples: 

MEH1-S23U, 2-track (half track) mono erase head, No.1 
erase electrical code, "l case," side mount, track up 
(studs are to left). 
Erase Mounting Designator follows model number In this 
fashion: 
For "B" style erase heads, mounts are the same as for 
RIP heads. 

"SEH2·N9". no mount (S Size) 
"·N", no mount (L Size) 
"·83", standard base mount (Supplied S Size only). 

For mono heads, add a U for up or D for down after 
the B3 to denote track up or track down. 

"·S23", standard side mount (Supplied l Size only). 
For mono heads, add a U for up or a D for down 
after S23 to denote track up or track down. 

"·R·12S", standard rear mount and 12 inch shielded 
leads (Supplied S Size only). _ 

"·R·4U", standard rear mount and 4 inch unshielded 
leads (Supplied S Size only). 

BASE MOUNT (-B3) 

Gar C Style Heads Only 

_~"D_ fACE 

-,
JIB 

'---'-, - ~'" if~'" 
U or D 

Mono track up or down 

REAR MOUNT (-R-12S) 

S Size 
W/12" Leads 

(-R-40) W 14" Leads (unshielded) 

eemj1969 See YELLOW SECTION fDr Local Offices, PhDnes Nortronics page 13 569 



SECTION 1300 

CONNECTOR PLUG 

MODEL 
105-20 

4-Pin Black Phenolic Plugs permit instant 
connection to all 4 pins of Stereo Heads 
and 2 pins of Mono Heads. 105-20 plug is 
for all Nortronics heads except BQQ, P-B3Q 
and P-BQL. 

PLUG & CABLE ~' "" 
ASSEMBLY MDDELS .~" ,. 

139-70 " 

~ 
A20 

J ORANGE 

RE~Jl~'i*=O:;:':;:AN3GE 
BLACK YELLOW ] 

137-77 139-07 ~.280=-i 

WHITE 

BLUE 

Assemblies ready to plug onto Head Ter
minal Pins. Consist of proper plug and two 
shielded cables (nominal length 18" each). 
139-70 is used with all Nortronics stereo 
heads, with cable pairs connected to the 
upper pair of pins and lower pair of pins. 
139-77 is used with Nortronics mono-combo 
heads, with cable pairs connected to the 
right pair of pins and left pair of pins. 

~ ~b~-=':'_~~l~ __ :::t=:~~ 
MDDEL 
109-54 

The 109-54 is a gold plated beryllium copper 
push-on clip formed to fit the terminal pins 
of all Nortronics heads. Lead wires may be 
soldered easily to the small end of the clip, 
leaving the larger end open to push on to 
the terminal pins. Pin clips permit ready 
attachment or removal of leads to terminals 
of heads. and also eliminate damage to head 
caused by soldering leads directly to pins. 

SPIRAL SHIELD 
WITH Py JACKET 

TINNED-t~~=~=::JC==j;;=~~~~ 
ENDS 

INSULATING 
SLEEVE I 

I-------"L""~------o_l' 

Provided to make neat and simple elec
trical connections to the terminal pins of 
Nortronics heads. Two conductor (No. 26) 
shielded wire insulated with vinyl jacket, 
with 109-54 pin clips. Available in 2 
lengths, 4 color combinations: 

Red·Orange 
Yellow·Blue 
White·Black 
Red-Black 

9 inch 
139·55 
139-56 
139-57 
139-58 

24-inch 
139·78 
139-79 
139-80 
139-81 

ACCESSORIES 

, 

BIAS OSCILLATOR TRANSFORMERS 
TO DRIVE RECORD AND ERASE HEADS 
• Heavy-duty Ferrite E-core construction assures minimum external magnetic field. 
• High efficiency, high Q, clean waveform, and good voltage regulation. 
• Wide frequency and voltage range. 
• Output voltage at secondary of transformer may be varied by adjustment of the D.C. power 

supply voltage to the oscillator. 
• Power handling up to 3 watts. 
T-70 SERIES • Pin t!!rminals provide for 

plug-In and soldering 
• Nylon case measures 

1'14" x 1'12" X 1'18" 
transistor push-pull or single-ended for printed circuit • May be used with standard 

board mounting Class "C" oscillator circuits. 

rt;~'~~ (~~ r":1 
IJ: J -t i: :!k rE 

'USE.0620IA'HOL~n~(·)PINS ~ U6.MAX. =:j, Ii 

AUDIO 

10K 10K 

t-W ....... -=+ 
4-30 
MHY· 

NOTES <D OPTiONAL ERASE & 81AS CURRENT·MEASUREMENT RESISTORS 

o BIAS TRAP [OPTIONAU 

TYPICALSTER.EO ERASE/RECORD CIRCUITRY. 

T70-T2 ERASE OPERATION 

Frequency EB SEC. 
ER. V. RMS D.C. Volts Taps CC MF. 

60 KHZ. 20V. 4- 5' .01 
40 V.A.C. 15V. 4·5 .002 

10V. 5-6 .01 

80 KHZ. 25V. 4- 5' .01 
50 V.A.C. 20 V. 4·5 .002 

13 V. 5-6 .01 

100 KHZ. 30 V. 4·5' .0047 
60 V.A.C. 25V. 4-5 .002 

18 V. 5-6 .0047 

• Preferred 

T-60 SERIES for chassis mounting 

• Color coded leads, anodized aluminum 
case (1'18" diameter, 1%" high) 

• Two 6-32 x 'AI" spade lugs 

• Units for transistor and vacuum tube 
applications 

Model 
Number Circuit Type and Mount Application 

T70·T2 Transistor, PC Board General Purpose 
T60-T2 TranSistor, Can & Lug General Purpose 

HO-T6 Transistor, PC Board Duplicating 
T60-T6 TranSistor, Can & Lug Duplicating 

HO·T5 Transistor, PC Boa·rd Professional 
TSO-E Vacuum Tube, .Can & Lug General Purpose 
T60·F Vacuum Tube, Can & Lug General Purpose 

0=--,--;;-----, 

I"'~~II~ 

'8 
BASIC OSCILLATOR CIRCUIT. 

° USE .ODI FOR T70·T6 

T711-T2 T70-T5 T711-T6 
Pri. Induct. (1-3) 130 UHY. 60 UHY. 18 UHY. 
Pri. D.C. Res. (1-3) Ohms 0.35 0.2 0.06 
Sec. D.C. Res. (4-6) Ohms 15 0.3 0.22 
Turns Ratio (1.3):(4-5) 1:15 1:0.5 -
Turns Ratio (1-3):(5-6) 1:3 1:1 -
Turns Ratio (1-J):(4-6) 1:45 1:15 1:1.67 
'Out Volts (4-5) 40 V. 12 V. -
'Out Volts (5-6) 80 V. 24 V. -
'Out Volts (4-6) 120 V. 36 V. 50V. 
Tun. Cap. CF (60 KHZ.) .047 - -
Tun. Cap. CF (100 KHZ.) .015 .038 -Tun. Cap. CF (150 KHZ.) - .016 -
Tun. Cap. CF (250 KHZ.) - .0047 .033 
Tun. Cap. CF (500 KHZ.) - - .0075 . No Load RMS OSCillator Voltages With 20 Volt 

D.C. Supply Output Voltage is Directly Propor
tional to D.C. Supply Voltage at Transformer Cen
ter Tap. 

6-3~ 1I---+a.r-~ 

Typical 
Operating Secondary Compatible 
Frequency Voltage Nortronics 

(KHz) (RMS) Heads 

50·120 40, BO, 120 No.4 & No.1 Erase 

60-110 40,80,120 No.4 & No.1 Erase 

230·500 70 Drives 10 No. 8R Record 

230-500 70 Drives 10 No. 8R Record 

150·200 - PR Series Erase 

40-70 7 & 120 No.2 & No.1 Erase 

60·100 60 & 150 No.4 & No.1 Erase 

Table and CIrCUIt lost the vanous methods of operatron for the T70-T2 OSCillator CIrcuit, to obtam power 
for Nortronics #4 erase heads, at three different frequencies. 
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CONTACTOR HEAD 

~'~:NSHIILOIO 
ADS STANOAIIO 

I- .12S -t-sna., 

TAPE GUIDE POST 

CARTRIDGE MOUNTING BRACKETS 

UNIVERSAL MOUNTING BRACKETS 

SUB PLATE MODEL 123·28 

MODEL 
810·045 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

'44"iblffiti SECTION 1300 

Use with metal-foil cueing to operate relay. 
Has two isolated contactor shoes. Model 
CH3-R-4U has rear mount and 4" leads. 
Model CH3-N9 is no-mount small-case size. 
CH3-B3 is base mount. 

A universal precision-made guide post for 
%" tape - may readily be mounted to con
trol the path of tape travel. Chrome plated 
brass insures long life and friction-free 
operation. Height is readily adjustable by 
loosening the locking set screw and rotat
ing the threaded post. 

Unique head mounting assembly for endless 
loop cartridge tape handlers (Fidelipac and 
Viking types). Eliminates awkward mounting 
and adjustment problems of rear-mount 
style heads. Offers "M icrometer" adjust
ments of head height, azimuth, and face 
perpendicularity. Lock screw on each head 
bracket "freezes" adjustments. 
Heads fastened to bracket with quick-re
lease screw clamp. Replacement time is a 
matter of seconds when heads are con
nected with plug and cable assemblies pro
vided with kits. 
.. 810-045 "8" Cartridge-Mount Kit. Up to three 
heads may be mounted on this assembly. using 
two no-mount RIP heads of the "A" or "B" size. 
A small case erase head may be added in the 
third position on the channel base by means of 
a #810-044 head bracket. Kit supplied unas
sembled. includes base channel. four jacks, two 
#810"()42 brackets for the RIP or Combo heads, 
one #173-16 tape guide fork, and two plug and 
cable assemblies. 
#810-046 "G" Cartridge-Mount Kit. As above, 
but with two #810-043 brackets for "G" or "T" 
size mono R/P.heads. 
#810-055 "B" Two Head Cartridge-Mount Kit. 
Accommodating two no-mount RIP heads of "A" 
or "8" size. Vertical back rail and jacks have 
been eliminated. Connection to the heads may 
be made by use of the 18" shielded plug and 
cable assemblies (provided). 
#810-056 "G" Two Head Cartridge-Mount Kit. 
As above, but with #810-043 brackets "G" or 
"T" size mono RIP heads. 
#173-17 Brake-Release Guide - for larger Viking 
metal cartridges. 

Designed for simplified mounting plus ease 
in adjustments. 
These universal head mounting brackets 
provide for convenient adiustment of head 
azimuth height and tilt. Heads are easily 
snapped in and out of brackets, which 
are accurately positioned by means of 
"Micrometer" adjustment screws. Brackets 
are made of cadmium-plated steel and are 
supplied with mounting screws and spring
and can be combined with other Nortronics 
accessories to make various mounting as
semblies. 

#810-024 Head Nest. Includes bracket, guide 
posts and mounting plate for "A" and "B" Heads. 
#810..Q27 Bracket. For "A". "B"" and "E" style 
no-mount heads. 
#810-028 Bracket. For "G" size heads. 
#810-041 Bracket. For small-case no-mount erase 
heads. 
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-;//'allcoH,GHWAY 301 SOUTH • SMitHFIELD, NORTH CAROLINA 27577 • (919)934-3135 

SHALLCO, INC. was .established to provide a modern, capable source of AUDIO and R. F. 
ATTENUATORS, DELAY LINES and related devices. All designs, tools and "know-how" for 
these products was acquired from the Shallcross Manufacturing Company and located in 
specially arranged facilities for the efficient designing and production of this class of product. 
In addition, all areas of activity have been up-dated with new designs, equipment and tooling. 
A . dynamic organization is now ready to serve the industry. 

PRECISION 

AUDIO 

ATTENUATORS 

DESIGN FEATURES 

APPLICATIONS 
SHALLCO Precision Audio Attenuators for industrial, commercial and 
military usage are Ideal for applications where ciIcuitry demands pre
cision and highest reliability. 

STOCK TYPES 
SHALlCO attenuators are available in both variable and fixed units. There 
are four rotary modelS of 10,15, 20, or 30 steps ... linear or tapered 
... with attenuation as small as 0.1 db per step, piUs one slide·type 
attenuator of 10 to 30 steps. "Cue" positions are available on all 
SHALLCO attenuators. Circuit types include Ladder, Balanced Ladder, T, 
Bridged T, Potentiometer, and Dual Pote.ntiometer. 

ORDERING 
INFORMATION 

Ordering information should include: 

1. Size (See outline drawings). 

2. Type of circuit (Ladder, Bridged T, 
Potentiometer, etc.). 

Advanced design of SHALlCO Attenuators results in extreme accuracy, with resistor tolerances ranging from 
±'h% to ±5% dep·ending on speCifications and types indicated. The new design empl.oys; a minimum of 
machined parts, resistive elements continuously wound on a one-piece card, stops and detents (where specified) 
mounted inside front hub. Operation is incredibly smooth and noise free, and maintenance requirements are 
minimal. . 

3. Number of steps; with or without de
tent and cueing. 

4. DB per step. 

ELECTRICAL CONSIDERATIONS 
Frequency Response: Precision winding and the efficient use of highest quality materials· assure flat frequency 
response throughout. the entire audio range and a usable response to over 200 KC; 

5. Attenuation characteristics (Linear at
tenuation with· CCW shaft totation, no 
lIoff" position, etc.). 

Noise Level: 130 db or· better b·elow zero level. . 
Impedances: All standard impedances. "Custom" impedances tailored to special .order. 

6. Mounting per outline drawing or single 
hole (%·32 bushing) with length. 

RELIABILITY 7. Number of gangs (4 gangs maximum). 
The highest degree of Electrical and Mechanical reliability is assured through SHAlLCO's multiple in-process 
and final inspections. Conformance with published specifications is guaranteed. 8. Impedance input and output in ohms. 

PRICING 
You'U appreCiate SHALlCO pricing. Twenty-five years of experience, ultra·modern equipment, innovations in 
design and production methods,. and the efficient use of materials ... all combine to offer you the. world's 
finest preCision audio attenuators at lowest possible cost. SHALLCO is pleased to pass these savings along to you. 

9. Shaft details when different from out
line drawings. 

10. Any special frequency requirements. 
SERVICE 
Jet-quick "off-the-shelf" delivery of standard components is assured by SHALLCO's computer-modern 
shipping system. 

11. Knobs and dials supplied only when 
specified. 

A SERIES 

VARIABLE 

AND 

FIXED 

ATTENUATORS 

B SERIES 

C SERIES 

o SERIES 
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LADDER 
DUAL LADDER 

POTENTIOMETER 

BRIDGED T 

BRIDGED T 

BALANCED H 

BALANCED LADDER 
DUAL POTENTIOMETER 

BALANCED LADDER 

POTENTIOMETER 

BRIDGED T 

No. of OBI Contact Taper & 
Type Steps Step Spacing Detent 

120·2A3 20 2.0 150 With Or 
130·1.5A3 30 1.5 111/40 
2-120-2A3 20 2.0 150 Without 
Impedances available 600/600, 300/600, 500/500, 
150/600,250/500,300/300, 150/300,2501250,200/200, 
125/125, 75/75, 50/100, 50/50, 30/60, 30/30 
720-2Al 20 2.0 150 With Or 
730-1.5A3 30 1.5 111/40 Without 
Impedances available 1,000, 2,500, 5K, 10K, 25K, 50K, 
lOOK, 250K, 500K & 1.0 Megohm - Other impedances, 
specify 
410-lA2 10 1.0 150 With Or 
415-2Al 15 2.0 111/40 Without 

410-4Bl 10 4.0 150 
420-2Bl 20 2.0 150 
430-2Bl 30 2.0 111/40 
2-430-2Bl 30 2.0 111/40 

With Or 
Without 

Other attenuation/step available, 1.0 db, 0.1, 0.2, 0.5, 
1.5, 3.0, 5.0. Specify if other desired. 
220·2B3 20 2.0 150 
820-3Bl 20 3.0 150 
810-2Bl 10 2.0 150 

230-0.1C4 

230-1.5C3 

745-101 

445-101 

30 

30 

45 

45 

0.1 

1.5 

1.0 

1.0 

With Or 

Witho.ut 

Also available - VU Meter Multiplier Networks, Decade Audio and Radio Frequency 
Attenuators,. Impedance Matching Networks, Video Variable Attenuators. Special 
impedances or decibel steps other than those shown are available. 

See YELLOW SECTION for Local Offices, Phones eem /1969 



HEADSETS ACOUSTIC PRODUCTS 
TRIMM headsets, acoustical items and related accessories are the result of over 
47 years continuous production of these products. A selection of the many basic 
magnetic types available are listed on this page. In addition there are numerous 
special types originally developed to fill specific commercial or military require
ments. TRIMM is your headquarters for all types and varieties of headsets and 
related components. Request BULLETIN AC-1A for additional information. (See also 
SECTION 2100 page 996 for TRIMM jacks, plugs, panels, patch cords, terminal 
blocks and coaxial products') 

"L" SERIES-Extended frequency range mag
netic type headset. Availeble in an assortment 
of ohmages in both double and single earphone 
styles, as well as with different types of head
bands, cords, and plugs. Recommended for use 
in language and other educational training 
systems, broadcast monitoring, and high quality 
communication work. 

FEATHERWEIGHT - Commercial "100" and "104" 
Series are the two best known lightweight head
sets. Available in a wide range of ohmages, in both 
double and single earphone styles with various 
types of headbands, cords and plugs. Recommended 
for commercial communication use, amateur radio 
and electronic testing. 

DEPENDABLE - The original TRIMM headset man
ufactured continuously for over 47 years. Avail
able in all the standard ohmages in both double 
and single earphone styles. Used on centralized 
radio systems, electronic organs, for low cost 
language and educational labs, and code training. 

REX - Lowest cost TRIMM bi-polar lightweight type 
headset. Available in standard ohmages in both 
double and single earphone styles. Used extensively 
in low cost teaching systems, institutional radio 
systems, electronic organs, educational code teach
ing units and similar low cost applications requir
ing better performance than the ACME line. 

ACME - The best known American built low cost 
headset. Available in standard ohmages in both 
double and single earphone styles. Widely used on 
educational toys, low cost Geiger counters, crystal 
sets and a variety of industrial applications where 
cost is a major factor. 

"104" 
SERIES 

''3~'' SERIES 

"25"SERIES 

ALL OF THE ABOVE HEADSETS AVAILABLE 
IN BOTH MONAURAL AND STEREO MODELS 

iJ§diij,fflm SECTION 1300 

GROUP LISTENING AIDS 
SINGLE EARPHDNES-There 
are two basic types of ear· 
phones for group hearing 
aid use. The lorgnette 
handle type for churches and 
mortuaries; and the head
band type for theatres and 
auditoriums. The Feather
weight and "L" models are 
avai lable forthis application. 

CONTROL AND OUtlET BOXES 
-Numerous types, some 
containing volume control 
and jack, others just jacks, 
and still others with selec
tor switches, jacks, or vol
ume controls. Basic box 
3%x21!2x11,4" with rounded 
edges and corners. Used in 
group hearing aid and cen
tralized radio systems, lan
guage labs and stereo control 
systems. 

PILLOWPHONE-With these 
TRIMM units acting as a per
sonal loudspeaker, radio, TV, 
tape recorder, or phonograph 
can be enjoyed without disturb
ing others. Has gray vinyl cord, 
plugs, and shell with stainless 
steel cap. Complete unit is wa
terproof and may be readily 
cleaned with disinfecting solu
tion. 

85 

DYNAMIC TYPES - Hi-Fi and educational types available by requesting 
special bulletins on these headsets. ,lllllilllllllllllllllllllllllll, 

TRIMM INC. 
400 WEST LAKE STREET 

LIBERTYVILLE, ILLINOIS 60048 
Phone (312) 362·3700 REPLACEMENT PARTS - We provide a complete line of replacement 

parts for our products plus cords for competitive and special products. 

Manufacturers of Precision Electronic Instruments and Components 
since 1922. 

1II11II1 

1111111111111 

1II111I1 
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Southern California Factory Sales Office 
1226 S. ATLANTIC BLVD. 

LOS ANGELES. CALIFORNIA 90022 
Phone (213) 261-9176 
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Amco has a complete line of standanlor styled enclosure systems ... 

574 

Standard Amco Enclosure Lines ••• 

fast 
delivery! 

styling! 
Custom enclosures have non

structural exteriors that permit 
units up to five frameli wide to 

have a one-piece, single unit 
appearance. 

strength! 
Semi-Custom enclosures are fully 
gusseted for superior strength and 
conformance to Mil~E-5772C shock 
and vibration requirements. versatility! 

E.M. I.! 
E.M.I. enclosures provide 

complete radiation pro
tection in excess of 

E.M.I. MIL-STD 285. 
Amco pioneered modular 

E.M.I. enclosures and 
offer the most complete 

line. 

Styled Styled FJ Enc;IOlliure 

FJ enclosures offer economy, 
versatility and off-the-shelf 

delivery for a wide variety of 
applications. These units are 

ideally suited for back-up equip
ment where- conformance to 

rigid environmental specifications 
is not required. 

economy! 
Heavy-duty aluminum enclosure 
system that you can assemble 
from a wide variety of corner 
castings, extruded square 
tubing and panels .. Special 
locking clips eliminate the need 
for assembly tools. Continuous 
sections from 6 in. to 20 ft. 
with angles or slopes to 90· 
are possible. 

Styled E.M.I. Enclosure 

Before and after styling. Just an example of Amco's design approach for unique identification. Both the enclosures and 
styling are modular which permits a complete range of design possibilities to meet the most stringent structural needs 
or the most unique styling moods. 

Amco Engineering Co. 
7333 W. Ainslie St .• Chicago, Ill. 60656 
Phone: (312) UN 7-8500 • TWX: 910-221-5192 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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• 
I wei 
insura ........ ce 

Amalco 
multi-purpose aluminum 
carrymg cases 
protect against dust, 
sprays, rust and vibration 
Economical, light in weight, rugged, 
AMALCa Deep Drawn Aluminum Carrying 
Cases are ideal for hundreds of industrial 
uses including electronic instrument cases, 
precious mechanical instrument cases, scien
tific instruments, photographic equipment 
and more. Their sturdy seamless construc
tion includes a tight neoprene gasket, pro
tective chromate treatment inside, plated 
hinges and others. Eleven standard sizes 
available for immediate delivery. Special 
sizes to comply with MIL-C-41S0F can be 

Part No. 

727-40 

727-50 

727-60 

727-70 

727-80 

727-90 

727-100 

727-110 

produced to your specifications. ....,-----...... 

W L 

5 7 

51/2 73/4 

6 8 1/2 

61/2 9 1/4 

7 10 

71/2 10 5/s 

8 1 Pis 

8 1/2 12 

HI H2 ICR 

5 3 '%, K6 

5 1/2 3'%, K6 

6 41:1, K6 

6 1/2 4')), K6 

7 4'%, Y,6 

71/2 51:1, Y,6 

8 5')), Y,6 

8 1/2 5'%, Y,6 

I AMERicAN ALUMINUM 
,-----------,,-COM PANY 

eern /1969 

Manufacturer of Aluminum Products for 
Industry Since 1910 
230 Sheffield St., Mountainside, N. J. 07092 
Phone (201) 233-3500 

See YELLOW SECTION for Local Offices, Phones 

Gauge 

064 

064 

064 

064 

064 

064 

064 

064 
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@®~lJl~l®[1 
Shock and Vibration 

STANDARD UNIT ISOLATORS: 

Isolator-.series 5200 protects and 
isolates equipment from shock and 
vibration in all directions; load 
ratings from 7 to 50 Ibs. per 
mount. 

Isolator-series H44 and H64 for 
helicopters and similar applica· 
tions. 14 sizes, 1;4 to 40 Ibs. per 
mount. Low natural frequency, low 
transmissibility. 

Standard Mo'Unting Bases: 

A complete line of MS and ATR mounting bases for a wide variety of 
aircraft electronic equipment. 

Structural Damping: 

our trademark for products and techniques that control 
vibratory response in structures. Available built·in or in add·on form to 
add damping to any structural material. 

NEW with Barry Controls: 

91200 
are shock·attenuating devices to 
protect para·dropped electronic 
equipment shelters from free-fall 
impact or while being dragged 
over rough terrain. Fully proven, 
low cost, reuseable. 

Front Retainers 
eliminate safety·wiring and provide 
a quick, fail-safe means of clamp· 
ing electronic "black boxes" to 
equipment racks or mounting 
bases. Meets all applicable specs. 
and NAS573. 

700 Pleasant Street 11825 Webster street I 2323 Valley street 
Watertown, Mass. 02172 Dayton, Ohio 45404 Burbank, Calif. 91505 

. We have a wide range of standard products for con· 
troiling shock and vibration effectively, and most of 
them meet or exceed MIL Specs. They are available 
off the shelf. Non·standard products to meet special 
needs are routine with us. 

For unusual or critical applications we provide 
design, development, and testing services that are 
backed by over .20 years of experience and staffed 
with specialists. . 

Isolator-series T22·T94 are all· 
angle mounts using Barry HI· 
DAMP® elastomer for high isola· 
tion efficiency and excellent resist· 
ance to harsh environments. For 
use in aircraft, shipboard, or 
ground vehicle applications. Four 
sizes, loads from 1.0 to 150 Ibs. 
per mount. 

Isolation Systems - series 2K-S. 
Provides excellent protection from 
both shock and vibration for ship· 
board or mobile electronic equip· 
ment. 

Special Mounting Bases: 

Designed and developed to match your requirements. Prototype or pro· 
duction quantities. Our testing lab will prove efficient performance. 

Barry Controls is a one·stop source to solve all your 
shock and vibration problems. Shown here is only a 
representative sampling of our products and services. 
For a broader picture, ask for a copy of our latest 
Product Digest. 

For appliances, office equipment, vehicles, industrial applications, 
etc. there are many other configurations of mountings featuring low 
unit cost, high·volume manufacture, and consistent quality. 

CONTRO ... ;;;;;!" j........J 

A Division of Barry Wright Corporation <8> 
576 See YELLOW SECTION for Local Offices, Phones eem/1969 
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(CASTRON) MODULAR ELECTRONIC CABINETS 

FCC. CONSOLE 
FCB RACK 

SIX C series 
SQUARE 
ALUM. TRIM 

STYLES HC series 
SQUARE/HEAVY-DUTY 
ALUM. TRIM 

5 

"C" SERIES CABINETS 
ONE OF SIX STYLES 

FCA BENCH 

series SQUARE R series 

FCT TURRET 

BALL 
CORNERED 

H series 
SQUARE 
HEAVY-DUTY 

RFI 
RF series SHIELDED 

XC INSTRUMENT CABINETS 

FCD DESK 

RRCB OPEN RACK 

THE LARGEST SELECTION 
OF ACCESSORY PARTS 

IN THE INDUSTRY 
BL BLOWERS 

1000 STANDARD SIZES 

Cabtron, a leading manufacturer of electronic cabinets, offers 
the most complete line of cabinets for either commercial or 
military applications. All Cabtron cabinets are available in the 
exclusive FILTERED BASE construction which will house the 
most compact Cabtron blower system in the industry. (NO 
vertical panel space required for its. air intake.) 

19" • 24" • 30" PANEL WIDTHS 

18W' • 22" • 25W' • 30%" CABINET DEPTHS 
8%" To 78 34" PANEL HEIGHTS 

All Cabtron Cabinets are constructed of prime cold rolled 

steel and finished in ten different colors. One week delivery 

on some models from Cabtron plant, Chicago, III. 

Send for Your Electronic .Packaging Manual TODAY. 

• Area Code 312 829-4282 

eem /1969 See YELLOW SECTION for Local Offices, Phones 517 



SECTION 1400 iMiilij,ffiO 

Construction~Chassis-Trak Slides 
<-Ire made of hard, cold-rolled steel 
for maximum strength and wearing 
qualities and are cadrhium-plated for 
extra corrosion resistance. Smootl 
operation is achieved by means ot 
Poxylube 75 dry film lubricant which 
becomes increasingly slick with use. 
This permanent formulation is dust
repellent and withstands pressure 
loading of more than 50,000 psi at 
25 ft./min. Finish has passed JAN 
100-hour salt spray test and is ap
proved for military use. 

Installation - "Pencil thin" Chassis
Trak design permits installation of 
standard 17" chassis in standard 19" 
panel racks without modification. 
Standard slides bolt to front rail and 
rear of cabinet. On most models, a 
prefabricated gusset assembly can be 
furnished for use where load does not 
exceed 100 lbs. Gusset automatically 
aligns slides and permits mounting at 
front rail only. Templates, rear 
mounting brackets and all hardware 
furnished together with complete as
sembly instructions. 

Operation-Chassis-Trak Slides are 
available in non-tilt, tilt, and tilt
detent models. Slides with "B" in the 
model designation tilt upward only; 
"D" models tilt and lock in seven 
different service postions. Choice of 
solid bearing or roller bearing opera
tion. Roller bearings are recom
mended for equipment requiring fre
quent service. Chassis of any length 
can be fully extended without discon
necting rear cables. Pushbutton spring 
mechanism releases chassis for con
venient slip-out,slip-in servicing. 

For additional engineering infor
mation, accessories hardware catalog, 
and prices, write: 

525 SO UTH WEBSTER AVEN U E 
INDIANAPOLIS, INDIANA 46219 

578 See YELLOW SECTION for Local Offices, Phones eem /1969 
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DESIGN/ENGINEERING /FABRICATION 
Small bench cabinets
free standing. bench 
mounted or integrated 
with other consoles. 

o 

Intermediate size cabi
nets. useful as mobile 
roll-aways. work-top un its 
or arranged in varied 
configu rations. 

o 

Vertical enclosures 
adaptable to systems by 
adding suitable accesso
ries from our varied line 
of custom hardware. 

Sloping front consoles 
form functional arrange
ments. Used for process 
control. data logging and 
read-out devices. 

Adaptations of standard 
consoles to meet special 
customer requirements. 
Infinite variations avail
able from our Industrial 
Design Department. 

110 

I[]IJ 

ELECTRONIC ENCLOSURES INC 
A DIVISION OF WYLIE LABORATORIES EL SEGUNDO, CALIFORNIA I PENNSAUKEN, NEW JERSEY 

CORPORATE OFFICES 225 SOUTH AVIATION BLVD. I EL SEGUNDO. CALIFORNIA 90245 I (213) 679-0181 
EASTERN DIVISION 7825 AIRPORT HIGHWAY I PENNSAUKEN. NEW JERSEY I (609) 665-6810 

Bl 
l6JJ 
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ENCLOSURE CORPORATION offers the fine look of quality in 
both standard and modified versions of electronic cabinetry.. . 

Aesthetics, function and strength can be yours a.t a reasonable 
price and with quick delivery. .. 

Enclosure Corporation's engineering staff is always available to 
. discuss your individual packaging problems. 

EC·69-1 

ENCLOSURE CORPORATION 

1701 Industrial Boulevard. Pennsauken, New .Jersey 08110 

Phone: [Area Code 60S) 665-4321 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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The EQUI PTO I 
ENCLOSURE SYSTEM 

A ~ ClYKlJ8pf 
-fhmh FWKcirinud 

The Equipto Enclosure System represents the first new 
idea for housing electronic equipment and instrumentation 
since the introduction of modular cabinets almost 
fifteen years ago. 

New and outstanding features make the Equipto Enclosure 
System the standard by which all others can be compared. 

This System of Modular Cabinets is a proven concept, 
with emphasis on function and human engineering, 
designed by the engineers who originated the modular 
concept of cabinetry and built by men who are recognized 
authorities in this field. 

Vertical Rack Cabinets 

VERTICAL RACK CABINETS ARE DESCRIBED IN CATALOG SECTIO-N 170-68; SLOPED FRONT CABINETS IN CATALOG SECTION 180·68 

EQUIPTO ENCLOSURE SYSTEMS 
Send us your prints 

for modified or 
special cabinets .. We 
will quote price and 

deliver promptly. 

DIVISION OF EQUIPTO ELECTRONICS CORPORATION 

435 WOODLAWN AVENUE • AURORA, ILLINOIS 60507 

PHONE 897·4691 AREA CODE 312 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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Many other styles and sizes available. 

582 

LABORATORY TEST FURNITURE 
FOR 

INDUSTRIAL • MILITARY • SCHOOL 
APPLICATIONS 

Formica's sectional electronic test furniture is d~signed by engineers 
for engineers to provide the utmost in serviceability. Individual pre
fabricated sections are constructed to afford the greatest possible 
number of combinations, then factory assembled to suit the exact 
requirements of your laboratory or classroom. Design features als') 
provide at least 50% more available working area over other types 
now in use. Made of heavy gauge furniture steel, Formica's rugged 
construction means many extra years of service even in hard use . 

• 
For school purposes, the unusual adaptability of Formica's many 
specialized turrets and pedestals - whether for single or double 
set-ups - is illustrated in part below. 

Write fOr brochures and further specifications. 

DEPT~ M 

FORMICA METAL PRODUCTS COMPANY, INC. 

CORPORATION WAY· MEDFORD, MASS. 02155 

See YELLOW SECTION for Local Offices, Phones eem/1969 



FALSTROM 
Consoles ... 

Cabinets ... 
Racks ... 

to military specifications 

Falstrom has the engineering skills, the experience, 
and the facilities to fabricate simple or intricate 

shapes in light and heavy gauges of metal 

alloys to close tolerances. 

• Housings • Test Benches 

• Chassis • Transmitter and 

• Panels Relag Racks 

• Frames • Electronic Weldments 

• Mild Steel • Aluminum 
• Stainless Steel • Magnesium 
• Vingl-clad Steel • Titanium 

Standard Units or to Your Specifications 

Send blueprints for prompt quotations or 

phone 201·777·0013 for a Field Sales Engineer 

FALSTROM 
A Century of Custom Metal Fabrication 

'Wiij,ffid SECTION 1400 

COM NY 
174 Falstrom Court, Passaic, . J. 07055 

eem/1969 See YELLOW SECTION for Local Offices, Phones 583 
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:. m m MILITARY CASES 
OVER 1,000,000 SIZES 
COMBINATION • TRANSIT • INSTRUMENT CASES 
MIL-954A • MIL-T-4734 • MIL-r-21200 • MIL-C-4150E • MIL-C-22443 • MIL-STD-108C 

•

•• SEND FOR FREE 
CATALOG AND 

. DIMENSION 
,,~ SPECIFICATION 

SHEETS 

Choose from over 1,000,000 variations in dimensions, proportions, metals, fin
ishes and custom accessories. Whatever your need, the MM (multimeasure) 
method gives you high production savings even on custom runs as low as 25 
units. Submersion proof construction, hinged inner lid for storage of instruction 
manuals and cables, with continuous flange for mounting a pa~el. 

Reproducible vellums are 
included for customer 
convenience in detailing 
their special dimensions 
in cases and containers. 
Use of these vellums 
speeds up quotes. Manufacturers representatives in all major cities. 

CUSTOM DETAILS 

MOUNTING: Holes, brackets, flanges, anchor nuts, etc. 
FOOTING: Rubber and aluminum feet, dimples, etc. 

HINGING: Separable hinges, piano hinges, integral hinges 
WATERPROOFING: Closure gaskets, humidity indicators, etc. 
LOCKING: Latches, fasteners, locks, etc. SHOCK PROOFING: Rubber pads, molded urethane cushions, 

vibration isolators, shock mounts, etc. CARRYING: Handles, recessed handles, hand grips, etc. 
IDENTIFYING: Stencilling, engraving, silk screens, nameplates. 
FINISHING: Painting, iriditing, anodizing, plating, etc. 

VENTILATING: Manual and automatic relief valves, louvres, 
perforations, vents, etc. 

"·mm 

MODULAR METAL CONTAINERS 
TO MIL-C-22443 (WEP) 
A reuseable shipping and storage container system pro
viding maximum component protection and dimensional 
variability with minimum weight and cubage. Used for: 
Weapons and Components • Ground Support Equipment 
• Communications Systems· Field Test Equipment· Radar 
Equipment • Storage and Transport. . 

COLLAPSIBLE METAL SHIPPING 
CONTAINERS 
All of the above features, with the added convenience 

of collapsibility, for storage space saving. 

ELECTRONIC ENCLOSURES, INC. 
111 BLOOMINGDALE RD., HICKSVILLE, L.I~, N. Y .• 516 WElls 5-9400 

See YEllOW SECTION for local Offices, Phones eem/1969 
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PREMIER 
STANDARD METAL HOUSINGS 
for the ELECTRONICS INDUSTRY 

THE TYPICAL ASSEMBLIES SHOWN 
are but a few of an extensive variety of com
binations which may be planned to suit your 
OWA individual requirements_ 

A complete line of accessories, hardware, 
slides, blowers, panels, chassis and small 
cabinets are also available. 

SEND FOR LATEST CATALOG E 

PREMIER 
METAL PRODUCTS CO. 

A Division of Sunshine Mining Co. 
337 MANIDA STREET, BRONX, NEW YORK 10474 

(Area Code 212) WYandotte 1-6600 

See YELLOW SECTION for Local Offices, Phones 

PREMIER 
CUSTOMIZED 

MODIFICATIONS 
Available for all 

STANDARD UNITS 

PROVISION FOR 
MOUNTING 

SPECIAL SIZE 
CASTERS 

INVERTED BASES 
FOR FANS. 

ASSEMBLED and WELDED 
POR CABINETS 

SPECIAL FINISHES 
SPECIAL HARDWARE 
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Total PaeJiaging 
SCANBE BUILDS THE MOST SOPHISTICATED AND VERSATILE 

1. CIRCLTJT CARD PACKAGING. 
The largest range of standard hardware to fit any application. 

CARD FILE ENCLOSURES 
OF ANY SIZE 
AND DESCRIPTION. 

FIVE DIFFERENT 
CARD GUIDE TYPES. 

R Series 
Widest Selection 

2. 

STANDARD 

T Series 
Thin Wall Or 
Heavy Duty 

M Series 
For Small Cards 

A Series 
2 Piece Guide/ 

Connector Mounts 

E Series 
High Environmental 
Extruded Aluminum 

EMI/SFI PACKAGING. 
A complete generation of drawer and circuit card shielding components for a fre
quency range of from 100Hz through 10GHz for both "E" and "H" vector fields. 

EXCLUSIVE SPIRA-SHIELD EMI/RFI GASKET 
The ultimate design in EMI/RFI gaskets. Unique spring 
design adjusts to surface irregularities and low contact 
resistance. Available in three different diameters and in 
any length. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Coneepts By Seanbe 
ELECTRONIC HOUSING DEVELOPMENTS IN THE WORLD 

3. DI PAK™ 
The most sophisticated and versatile system ever devised for packaging DIP's and 
discrete components. 01 PAKTM combines purchase and production cost savings 
with the highest in electrical and mechanical integrity. 01 PAKTM provides a full range 
of standard hardware for ease of design and maintenance. 

UP"!! eIlOSSO~IA 
SI(JHM.DISTII18UTION 

IIPPEIlREPfAT 
910 .. AlOISTIIIBUTION 

~"M'"'''' SIGNAlDISTlIlBUTION 
STR'P 
ASAW'II~REnINEII 

Bussing and power 
distribution strips 
save up to 75% of 
common circuit in· 
terconnection wiring 

4. MICROMATICS ™ 

eem/1969 

A sophisticated system that generates complete software from your Boolean equa
tions and/or wire wraps your Scan be package by semi-automatic, programmed, wire 
terminating machines. 

SCANBE MANUFACTURING CORP. 1161 MONTEREY PASS RD., MONTEREY PARK, CA 91754 • (213J 264-2300 • TWX 910'321-4336 

A c:::anO(!5a COMPANY 

See YELLOW SECTION for Local Offices, Phones 587 
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OPTIMA Enclosures are small, large, in-between, portable, 
rackable, stackab. Ie, solid,!'. erforated, smooth, textured, 
fluted, colorful, rugged an lightweight. '. ' .. ' 
For informati~n, call or write, . . . . . 
Optima, Box 13654, 
Atlanta~ Georgia 30324 
Telephone 404-938-2930 
A product of 
Scientific-Atlanta 

See YELLOW SECTION for Local Offices, Phones eem/1969 



LIGHTWEIGHT· RUGGED· SUBMERSIBLE CASES· FOR 
ELECTRONICS • INSTRUMENTATION AND FIELD USE 

MORE THAN 400 USERS AND OVER 200,000 UNITS IN SERVICE 

R.A.E. EQUIPMENT CASES 
complicated electronic equipment fits standard cases 
using own or supplied chassis at the design stage· can 
be used in the field or with 19" rack mounts without 
modification· sealing panel gasket completely weather
proofs your chassis when cover is secured, unit is sub
mersible • front panels can be machined, engraved and 
finished to your specifications • spring loaded chassis 
support pins provide protection during excessive vibration 
and shock conditions· designed to permit easy handling 
in confined spaces such as tanks, aircraft and submarines 
• internal finish is black, to insure adequate heat dissipa
tion, external finish to order· choice of cover depth to 
suit internal stowage fittings for accessories· rack mount 

brackets hinged to fold back when not in use are avail
able as option 

19 INCH 
EQUIPMENT CASES (E.I.C.) 
accepts assemblies with standard 19" panels for field use 
or transportation • when cover is secured unit is sub
mersible • both panel and chassis are shock mounted • 
permits easy handling in confined spaces such as tanks, 
aircraft and submarines • special clamps provided to 
permit stacking • adequate circulation to insure heat 
dissipation· internal and external finish to order· standard 
cover depth permits stowage fittings for accessories 

PROVIDES MAXIMUM USAGE· ACCESSIBILITY· 
HANDLING AND PROTECTION IN WORLD-WIDE ENVIRONMENTS 

GENERAL SPECIFICATIONS both R.A.E. and LI.C. Cases will accommodate equipment up to 80 Ibs .• both have manual pressure 
release valves for use in air transporting. recessed spring loaded carrying handles are supplied with all C & N Cases· all cases have 
1ully watertight cover screws, spring loaded to insure freedom from damage 

OPTIONS provisions for rear entry can be supplied to order· modifications based around existing design concept can be incorporated· special fittings 
within cover can be supplied to order 

NOTES: 
1. Outside depths4%" to 18%"in 28 

increments for full width cases 
2. Outside depths 7' to 15%" in 3* 

increments for half width cases 
3. Outside heights 8%," to 17\1\," 

for 19 inch cases 
4. Panel heights 51'<" to 14" for 19 

inch cases 

~not"Sland2 

For fu rther information on C & N's 

Industrial Equipment Cases Contact: 
IN NORTH AMERICA: SCIENTIFIC INTERNATIONAL MARKETING, INC. 

Box 181, Spring House, Pa, 19477 Ale 215-MI 6-1713 
OTHER AREAS: C & N (ELECTRICAL) LTD. Gosport, Hants, England 

eern /1969 See YELLOW SECTION for Local Offices, Phones 589 
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SKYOYNE CASES 
MIL-T-945 
MIL-T-21200 
MIL-T-4150 
MIL-T-4734 

to Military and Industrial Specifications 

SANDWICH PANEL 

FEATURING: 
* Transit or Combination 

Configuration 

* High Strength-to-Weight Ratios 

* Laminar Construction 

* Design Flexibility 

* Excellent Shock and 
Vibration Dissipation 

* . Little or No Production Tooling 

FIBERGLASS 

FEATURING: 
* Over 30 Standard Sizes 

* Off-the-Shelf Delivery 

* No Tooling Charges 

* Published Price List 

* Light Weight 
* High Impact Resistance 

* Custom Moldings 

A.B.S. 
(ACRYLONITRILE-BUTADIENE-STYRENE THERMOPLASTIC) 

FEATURING: 
* High Impact Resistance 

* Extremely Inexpensive Tooling 

* Complex Configurations 

* Minimum Cost 
* Outstanding Weight Savings 

CUSTOM DESIGN OPTIONS 

F' TI 

Write for Skydyne's complete case 
design literature containing detailed 
dimensional, accessory and tech
nical specifications. 

590 

* Manual or Automatic Pressure Relief Valves 

* Shock and Vibration Absorbing Interiors of Polyurethane, 
Polyethylene, Rubberized Hair, or Shear and Dome Mounts. 

* Fly Leaves and Accessories Storage Compartments. 

* Drip-proof Gasketing 

* R.F.1. Shielding 

* Stacking Dishes 

* Rubber Bumpers 

* Steel Corners 
* A.B.S. Component Trays 
* Exterior Markings Silk Screened or Stenciled 

* Exterior Colors to all Military Standards 

RIVER ROAD, PORT JERVIS, NEW YORK 12771 

See YELLOW SECTION for Local Offices, Phones 

914 856-5241 
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® MODULAR ELECTRONIC HOUSING SYSTEM 
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OMNICLaSURE 
Prefab chassis kits and parts· Featuring the "Erector Set" concept • IN STOCK FOR ONE·DAY SHIPPING 

FEATURES 0 Customized appearance at off-the-shelf prices 
for immediate delivery 0 Modular dimensioning and pre
punched hole patterns permit hundreds of possible configu
rations 0 Satin-surfaced aluminum with clear iridite finish 
o Covers optionally slide or screw down 0 Pre-mounted 
captive nuts for easy assembly 0 Hardware included 0 

MaflY options for mounting components or PC Boards. 

USE THEM TO. . • 0 Eliminate chassis development and fab-

KITS Each basic kit consists of 1 front panel. 2 side frames, .2 cross 
plates, 2 sliding covers, 1 pair handles, hardware. 

KIT NUMBERS DIMENSIONS 

Rack Bench Convertible Front Side Side 
Mount Panel Frame Frame* 
Kit No. Kit No. Kit No. Height Height Depth 
RK3 BK 3 CK3 3¥2" 3.15 19.00 
RK 5 BK 5 CK 5 5%" 4.90 19.00 
RK 7 7" 6.65 19.00 
RK 8 8%" 8.40 19.00 
RK 10 lOY2" 10.15 19.00 

*To adjust depth, side frame can be sawed off on Y2" increments 
and rear panel can be reattached without redriiling. 
Card File Kit (CF·7) includes end plates, chrome plated steel guide 
frames and connector rai Is, plastic snap-in guides, hardware. 
Modular Instrument Cases (Mod Boxes) with plug-in chassis mod· 
ules. Single modules are 7" high, 4 3k" wide, 12%" deep. Cases are 
1, 2, 3 or 4 modules wide. Plug·ins are Y2, 1, 2, 30r 4 modules wide. 
Top and bottom ventilation. Optional handles for portable applications. 
CARD CAGES (To make chassis into card drawers.) Each cage sub
kit includes guide frames connector rails snap-in guides hardware 
Card Cage # Height of No. of Max. Min. Card· Min. Card· 

(add as Mating Card Cards to-Card to·Card 
dash # Centers· Centers· 
to kit #) Chassis Rows p/Row Edge Type Offset Type 
CC4-1R 5¥4N 1 37 .4 .6 
CC4-2R 5l./.i." 2 37 .4 .6 
CC4'3R SIAN 3 37 .4 .6 
CC5-1R 7" or Higher 1 37 .4 .6 
CC5-2R 7" or Higher 2 37 .4 .6 
CC5-3J3 7" or Higher 3 37 .4 .6 

rication costs: design, tooling, production supervision 0 

Cut stocking costs: floor space, handling, inventory control, 
capital tie-up 0 Prevent schedule delays caused by late 
delivery 0 Standardize chassis among depts. and divs. 

APPLICATIONS 0 Prototypes 0 Special-purpose systems 
o Short to medium production runs 0 Professional-looking 
breadboards 0 Laboratory instrumentation, GSE, communi
cations, data processing, medical electronics. 

KIT OPTIONS (Add one or more dash numbers to basic kits) 

Front panel thickness-3/ 16" instead of 1/8" ............ add -316 
Fuil bottom plate instead of 1 cover and 1 cross plate ........ -FB 
Solid covers instead of perforated .. . ... -SC 
Black anodized handles instead of clear anodized ........... -BH 
No "erector set" hole patterns in side frames. . . . . . ...... -NH 
Locking Slides (bail-bearing) ............. . ..•. -LS 
Quick·disconnect locking slides. . . .. -QDLS 
Tilting quick-disconnect locking slides .. . .. - TQDLS 
Ejectors. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . (quantity &-E) 
Connectors. . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . ... (specify type) 
Power Supplies ...................... (specify voltage & current) 

ONE DAY SHIPPING - Standard kits and parts in smail to medium 
quantities are shipped one day after receipt of order. Catalog inclu
des prices. On larger'quantities, specials, connectors and power sup· 
plies, contact factory for price and shipping date. 

Send for Free Catalog. Includes Price List 

OMNICLOSURE 

TECH MAR CORPORATION 
2232 SO. COTNER AVENUE 

LOS ANGELES,CALIF. S0064 

TELEPHONE: (213) 478-0046 

592 See YELLOW SECTION for Locjll Offices, Phones eem /1969 
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IDACKACIINGBVIITEM @ 
FOR CARDS AND MODULES 

VECTOR "EFP" (EXTENDED 
FRONT PANEL) CASES 
Vector "EFP" aluminum module 
cases are made in 60 different sizes 
to accommodate circuit boards 
from 2.7" to 7.9"wide and 4.6" 
to 14" long. All EFP cases will fit 
Vector Strut Cages shown above. 
EFP cases have identical top and 
bottom extruded rails with paral
lel .062" longitudinal grooves 
spaced as shown at b.ottom of 
page for holding circuit boards, 
slide out .062" side covers, front 
and rear panels. Captive thumb 
screws are provided. 

WRAP AROUND VECTOR 
PAK CASES 
Wrap-around "Vector-Pak" Bot
tom Access cases are formed by 
mitering and bending .aluminum 
extrusions shown below into a 
"U" shaped member and attach
ing a bottom plate. The finished 
result is a handsome plug-in case 
for circuit cards or an attractive 
instrument case with parallel .062" 
grooves. Covers slide off or may 
be .blocked by using a wide bot
tom plate. Standard cases of vari
ous sizes are available. 

·U';--,i.'-

I 
" 

,v"tJ#it v-' 

Vector Strut Cages are uniquely 
adjustable aluminum frames de
signed for mounting in 19" equip
ment racks which accommodate 
"EFP" Modules shown below, or 
cards. Vector Strut Cages are 
sold in kit form in three heights, 
3-15/32",5-7/32",8-23/32", and 
three depths, 8.975", 11.975", and 
15.725". Kits consist of the slotted 
side walls, cross members (Triple 
Tee Struts) and brackets, plus 
necessary assembly hardware. 
Vector Strut Cages sell for $19.00 
to $27.00 in small quantities. Ex
truded aluminum card and case 
guides, EFP M()dules, and handles 
are ordered separately as required. 
Each cage provides adjustment 
for varying module heights, and 
adjustment for varying module or 
card positions from side to side. 

Special Models Available to Order 

HI FREQUENCY 
CASES 
For optimum IF shield
ing up to 400 megacy
cles of printed circuit 
cards. Unusual design 
with quickly removable 
top, slide out sides and 
inside 1/16" grooves 
for multiple circuit 
boards or boards and 
shields. Standard off
the-shelf sizes for 3" x 
4-1/2", and 4-1/2" x 
6-1/2" cards. 

(Packaged Instrument 
in Multi-Mod Case) 

MULTI-MOD CASES 
Versatile Multi-Mod 
Cases can be used for 
small instruments and 
circuit packaging 
where appearance and 
utility are important. 
Slotted inner surfaces 
on four sides hold cir
cuit cards or mounting 
ing plates, eliminating 
unsightly screws in 
case exterior. Access is 
easy by removing base 
plate. Available in ex
trusion widths below 
and lengths from 3,1''' 
to 14"; and heights 
from 3.1" to 8". 

VECTOR AL.UMINUM FRAME L.OC EXTRUSIONS USED IN ABOVE CASES All listed. wIdthS are 
stocked two ways: (a.) 
with square cut end~ 
and overall lengths of 
4.525", 6.525", 9.640", 
13. 840", 24"; (b) with 
45" miter plus corner 
fasteners in overall 
lengths of 2.8?", 3.11", 
4:61",4.91''',6.61'', 
8.0",8.61",10.0", 

AL.SO AVAIL.ABL.E IN CUT L.ENGTHS 

r----- "-;;;.;:1 
.235' _II' ~5:, I-
[E'~"~~: 
TT~'/."D'A ' .067" . 

14.0", 17.1~ Ex- .J;, 3'113 J I 250 

trusion details apply to [~'50 .150" .067" .,~ 07. 
all plug-in cases shown I 1 r .., r .075' I : 

above. ~ T1 t 1/.' DIA, 

1--_ 2' .~ 
.23~" , '--1- 0,250" 

1~~'07" 
..... 067' . .113" liB" DIA. 

.250'., .~ 
11 ,075" .07'''1 i It 

1/8"" DIA. J/ii!IJjf ELECTRONIC 
12460 Gladstone Ave., Sylmar, Calif. 91342 Area 213 Phone 365·9661 

CO., INC. TWX 9 10- 496- 1539 

eern I i~69 See YELLOW SECTION for Loc,,1 Offices, Phones 593 
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VENT-RAK OFFERS A FULL LINE 
OF· ELECTRONIC PACKAGING 
COMPONENTS 

Included in Vent-Rak's full line of electronic 
packaging components are cabinets, slides, 
chassis, cable retractors, handles, dollies, 
blower assemblies and front panels. 

The Vent-Rak line of heavy-duty enclo
suresmeets commercial and military specifi
cations. The heart of the Vent-Rak line is the 
unique frame design, rugged construction, 
ease of accessibility and economy. 

Offering a single source for all your elec
tronic packaging requirements, Vent-Rak will 
supply standard or semi-standard cabinets as 
shown on this page, or will custom design 
an enclosure to meet your own specifications . 

. 1000 Series-Ali heli-arc welded fabrication-Perfect for 
military application-Steel fabrication is standard, alu
minum. optional-Side panels engineered for ease of 
installation and accessibility, front door optional
Flush chrome door latches with or without keylock
In. forced-ventilation models, air flow panel is perma
nently fastened to side panel, and does not sacrifice 
interior space-

3000 Series-Medium-duty industrial or military cabinet 
-heli-arc welded fabrication-precision drilled and 
tapped RETMA pattern on front rails-hinged rear door 
-solid side panels-provisions for casters and eye
bolts-optional louvered top or sides-optional rear 
mounting angles-

5000 Series-Rugged, self-aligning, all-steel frame with 
unique cross-section construction-Assembled quickly 
with ordinary hand tools-Instantly removable side pan
els-Louvers standard on sides and optional on tops
Single or m{Jltiple installation-Fuil line of accessories-

5050 Series-Used. for housing complete package, or 
supplement to your present installation-Exceptionally 
rugged frame and ail-steel construction-,Removable 
side panels-Interior components interchangeable with 
Vent-Rak 5000 Series Cabinets-

Some of these models are available from dis
tributors, or for more information, write: 

VENT-RAK CABINET LINE 
ENGINEERING DATA SHEET 

525 South Webster Avenue • Indianapolis, Indiana 46219 
594 See YELLOW SECTION for Local Offices, Phones eem/1969 
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'Nl~"V Fast Simple and Economical I COMPLETE PACKAGING SYSTEMS 
- FromVERO 

, ' 

VERO INTRODUCES THE ULTIMATE PC CARD FRAMES • VERORACK SYSTEM 3 

The ultimate PC 
card frame fea
turing variable 
card spacing from 
.4" up. This rack 
combines beauty, 

strength and durability. Connector mounting 
is unique and the cost is low. 

VERO MODULE CASES 
A line of Port

able Module 
Cases has been 
designed for use 
in conjunct ion 
with standard 
modules from 

, the Vero Module 
Rack. The cases are 

available in three heights, 
5%'11, 7" and 8~" and in 

four standard widths, 4", 6", 8" 
and 16". Guides are included for 

Single or Multiple Module Mounting. 

VERO MODULE RACK 
OVER 450 ASSEMBLY COMBINATIONS - DELIVERY FROM 
STOCK - GREATEST FLEXIBILITY AT LOWEST COST 

The Vero Module Assembly - another phase of the Vero 
circuit concept - provides a fast; simple and inexpensive 
method of circuit packaging. ' 

The Vero principle of versatile standardization has pro
duced a module which fits stalidard 19" racks and can con
tain any combinations of 
1",2",4",8" or 16" pull 
out modules. It is avail
able in 5¥4", 7" or 8:Y4" 
heights and 11" or 14" 
depths. ' 

This rugged ¥a" alum
inum units is also avail
able as a composite of 
modules and printed cir
suit cards for the ulti
mate in flexible cir~it 
assembly. 

VEROBOARD* 
Hole Patterns":'" .050 x .050, .1 1< .1, 

.150 x .150, .156 x .1, .2 x.2, .2 
x .1. 

Over 200 Standard Sizes - Single 
and Double Sided x-y pattern. 

Material - XXXPand FR-4 Epoxy 
Glass. 

*Patented. 

VERORACK SYSTEM 3 
Features standard 

.5" card spacing 
with polycarbonate 
guide slabs that 
slide with precision 
extrusions. This 
rack is versati Ie, 
rigid and low in assembly cost. It ac
cepts cards any length and up to 
4¥2" high in ¥4" frame. Other frame 
heights are also available. 

VERO INSTRUMENT CASE 
An attractive 

new range of 
of instrument 
cases available 
in heights from 
3¥2" to 10¥2" 
to accept 19" 
wide r,acks. 

Sturdy constructi on and 
functional design are fea-

, tured. 

VERO DJ.P. BOARD 

• .1 x .1 hole pattern 
with .041 dia. holes 

- Accepts D.I.P. 
socket or direct I.C. 
plug in 

• Gold plated con
tacts with connec
tors to match 

• Boards available in 
epoxy glass 3i'6 
thick or low cost, 
paper 

_ Complete versatility with continuous isolated pads on .1 
centers holds 20 D.I.P.s on 4.5 x 6.5 board 

• Power and ground buss plus test points all on one side of 
~~ , , , 

-Reverse side printed with grid to ease component location 
• Vero handle location indicated 

VERO "FINGER BOARDS" 
Hole Patterns - .1 x .1, .052 dia. 
Material - K6 Epoxy Glass, FR-4. 
Connector Fingers - 22 x .156, 44 

x .156, 16 x .1, 32 x .1. 
OFF THE SHELF IN SIZES TO 
FIT ALL CARD FILE SYSTEMS 

COMPLETE RANGE OF CONNECTORS, TERMINAL PINS, MODULE CASES 

AND ACCESSORIES. BASIC VEROSYSTEMS CAN BE QUICKLY 

MODIFIED TO MEET CUSTOMER REQUIREMENTS. 

VERO ELECTRONICS INC. 
176 Central Ave., Farmingdale, N. Y •• Tel.: 516 MY 4·6550 • TWX: 510·224·6425 

eem/1969 See YELLOW SECTION for Local Offices, Phones 595 
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PLIFIL *HIGH 
VOLT GE 

INDUSTRIAL· MILITARY-COMMERCIAL 
The CAPITRON* Division Of AMP Incorporated 
has specialized in the development of a diversified 
line of high voltage capacitors that provide out· 
standing performance characteristics. AMPLI· 
FI LM dielectric capacitors feature monolithic con· 
struction which results in substantial size and 

AMPLIFILM* 
WAFER CAPACITORS FOR TEMPERATURES 
UP TO 1250 C 

The basic element in these capacitors is AMP's 
AMPLIFILM dielectric, interleaved with copper foils and 
bonded with a non·polar thermoplastic resin specially 
selected for its excellent dielectric qualities. Heavy gage 
foil and molded construction combine to make these 
components ideal for rugged high voltage oil·filled or 
encap~ulated assemblies. 
• Operating temperature: _55 0 C to' +125° C 
• Ca.pacitance range: 100 J1.p.f to 1.0 JLf 

• Voltage range: 2,500 to 60,000 volts DC 
• Power factor: 0.5% max . 
• ' High insulation resistance 
• Conforms to MIL·C·19978 where applicable 
• Moisture resistant 
.. Very low dielectric absorption: less than 0.2% 
• Wafer sizes from 1 sq. in. to 36 sq. in. 
• Many configurations available 

Configuration variety of AMPLIFILM * wafers 

CAPICITORS 
2,50010 60,000 VDC 

weight reduction, making them particularly suit· 
able for use in high voltage power supplies, 
modulators, pulse forming networks, etc, AMPLI· 
FILM capacitors, custom or stock, are designed 
to your exacting requirements as to size, shape 
and performance. 

A typical AMPLIFILM capacitor assembly, 'Even before en· 
capsulation, the exclusive dielectric construction provides 
moisture resistance meeting MIL·STD·202 (Method 106), 
making possible an energy efficiency greater .than 0.6 joules 
per cubic inch without the encumbrance of a metal case. 
• Capacitance: 0.1 /Lf ± 5% 
• Voltage rating: 40,000 volts DC 
• Power factor: 0.5% max. 
• Temperature Range: _550 C to +1000 C 
• Size: 4%" x 4 112" x 6 112" max. (exclusive of frame) 
• Weight: 9% Ibs. (exclusive of frame) 

CUSTOM·PACKAGED AMPLIFILM 
HIGH VOLTAGE CAPACITORS 

Hermetically sealed, oil·filled, metal cased capacitors, 

. CAPITRON DIVISION, AMP INCORPORATED 
155 PARK STREET, ELIZABETHTOWN, PA, 17022. 
TWX: 510·657·4561 • PHONE: 717·367·1105. 

CAPITRON products and engineering assistance are available in canada through 
AMP of Canada Ltd.. Ontario, Canada *Trademark of AMP Incorporated 

AMP 
INCORPORATED 

For complete information write for 858 Series AMPLIFILM capacitor catalog. 
NOTE: See other CAP.ITRON High Voltage products under 
Catalog Sections 2100 and 4000. 
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MICROWAVE PORCELAIN 

MICROWAVE CHARACTERISTICS 
ATC Microwave Porcelain Capacitors are designed 
to advance the state-of-the-art in broadband, ~high 
power and low noise applications. Unique construc
tion techniques provide ultra-high unloaded-Q (10,000 
at 100 MHz in a 10 PF unit), with loss tangents lower 
than 0.0001, and self-resonance near X-Band. 

ELECTRICAL CHARACTERISTICS 

EXCEEDS MIL-C-1l272B (Complete Test Data available) 

INSERTION LOSS: Less than 0.03 d8 @ 10 watts @ 1 GHz 

VSWR: 1.05:1 

POWER HANDLING CAPABILITY: 50 Watts for X, < 1 n 
TEMPERATURE RANGE: From -55°C to 125°C (no derating 

of working voltage) 
From 125°C to 200°C derate linearly to 50% @ 200°C 

TEMPERATURE COEFFICIENT OF CAPACITY: (Measured @ 
1 MHz) + 90 ±20 PPM;oC (-55°C to 125°C) 

QUALITY FACTOR (Qu): Greater than 10,000 @ 100 MHz 
(lOPF) 

INSULATION RESISTANCE: For 200, 300, 500 WVDC Units: 
1,000,000 megohms min @ 25°C, 100,000 megohms @ 
125°C, for 100 WVDC units: 105 Meg. n @ 25°C, and 104 

Meg. n @ 125°C 
CAPACITY RANGE: From .1 PF to 1000 PF (for higher values, 

consult factory) 

TOLERANCES AVAILABLE: ±.1 PF, ±.25 PF, ±.5 PF, 1 %,2%, 
5%, 10%, and 20% 

OPERATING VOLTAGES: From .1 PF to 100 PF (500 WVDC), 
110 PF to 200 PF (300 WVDC), 220 PF to 470 PF (200 
WVDC), 510 PF to 1000 PF (100 WVDC) 

CASE SIZE: (.1" by .1" square: "8" Case)-SeeATC Lead 
Types. For special sizes consult factory. 

DIELECTRIC TEST VOLTAGE: All units tested at 250% of 
WVDC rating for 5 secs. 

SELF RESONANT FREQUENCY: From 2 to 10 GHz (deter
mined by value and lead style) 

PIEZO-ELECTRIC EFFECTS: None 

ELECTRICAL CHARACTERISTICS 
AFTER LIFE TESP 
CHANGE IN CAPACITANCE: At 25°C - 0.1 % max 

QUALITY FACTOR: Greater than 10,000 @ 1 MHz 

INSULATION RESISTANCE: 1,000,000 megohms min @ 
25°C, 100,000 megohms min @ 125°C (for 100 WVDC 
units, 105 Meg n @ 25°C, and 104 Meg n @ 125°C) 

*Life tested at 150_% of rated voltage for 2000 hours at 
+125°C as per MIL-STD-202C method 108A (test condition F.) 

APPLICATIONS 
Constant-capacitance matching and coupling in octave band
width microstrip and stripline Land S-8and amplifiers, swept 
L.O'-s, mixers, synthesizers, and switches. 
Low-loss signal paths for low noise receivers. 
Coupling and by-passing for low and high power UHF trans
mitters. 
Excellent first base-shunt elements in low-pass Matthaei wide-
band interstages. ." 
Utilization in base and emitter bY'passing, 'as well as coupling 
applications, where extremely low inductance is required. 
Applications in ultra-stable oscillator sources where absolute 
retrace and minimal drift (less than .1 %), as well as low in
ductance, are an important factor, particularly over environ
mental extremes. 
Use in RF tank circuits where high circulating currents or 
where stability and Q are important factors. Use in timing and 
control circuits demanding high stability under extreme en
vironmental conditions. 
High Q DC blocks in wideband varactor-tuned sweepers. 
Compact stable elements for use in low-distortion and narrow 
pulse width, high PRF delay lines. 
Low and high values of capacity where close tolerances and 
high stability are required in HF and VHF filter design. (See 
ATC·lOO Capacity Values) 
Single-replacement for multiple-capacitor collector and base 
by-passes. 
Pellet styles for input-matching and pseudo· idler .circuits. of 
high-ratio step-recovery multipliers. 
Where state·of·the-art high Qu capacity-vs-size microminiaturi
zation is required. 

SELF-ENCAPSULATED MONOLITHIC BLOCK 
Self-encapsulated by its own extremely dense, low
loss porcelain, molecularly fused into a homogeneous 
miniature cube; provides a very rugged non-porous 
block unaffected by moisture, contaminants, shock, 
vibration, and altitude. 

SELF-ENCAPSULATED 
MONOLITHIC CONSTRUCTION 

HIGH DENSITY 
PORCELAIN DIELECTRIC 

RARE METAL ELECTRODES 

- FUSED SILVER-CERAMIC 
BOND PROVIDES 
HIGH STRENGTH 
TERMINATION 

TO ORDER ANY AMERICAN TECHNICAL CERAMICS CAPACITOR SEE PAGE 8 
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ATC LEAD TYPES (CASE B) 
.130 MAX1 r-ri T t-O ~-D 

--jLI--I 

o 

PELLET (P)-Pretinned on opposite faces for direct soldering. 

MS ~93 ±.005 ~ T I--
1 101 1 w[j 

11-.250 MIN-j L ~ .250 MIN JT-
MICROSTRIP (MS)-Silver ribbon leads for single'sided UHF substrates. 

RW ~ W r-
~L?f---+~ Jr~ ~ 

RADIAL WIRE (RW)-26 gauge solderable wire for p.c. board mounting. 

RR ~ ---( T r- --.l o W C_J_D A 

NAR 

---j L R -j .250 P 
MIN 

RADIAL RIBBON (RR)-Low inductance silver leads. 

I: .050 0 c=J ~ 
L'.250MIN-I L !-.250MINJ T 

NARROW AXIAL RIBBON (NAR)-Axial configuration silver ribbon for UHF circuits. 

AR ~93 ± .005 ...d T r-
Dc::o=:JDw[l] 

!1-.250MIN-i L ';-.250MIN...j T 
AXIAL RIBBON (AR)-Silver ribbon axial configuration for stripline use. 

--j w r-L 
I .500 R==~B+ 
f-- MIN ---i l r- NO. 26 AWG (0.016 IN. DIA.) 

AW 

AXIAL WIRE (AW)-26 gauge solderable wire for cordwood packaging and point· 
to·point wiring. (Weldable wire available) 

All dimensions are inches: Length (L) ~ .100 ±.010; Width (W) ~ .100 ±.010; 
Thickness (T) ~ .100 maximum. All lead types (except Pellets) available with 
body insulation where the capacitor body may come in contact with a chassis or 
other metal parts. All ribbon leads are .004" ±.001" thick silver. 

ATC 100 PERFORMANCE CURVES 
iii' 
~ 
III .06 
III 
o 
...I .04 
z 
o 
~ .02 ... 
III 

INSERTION LOSS - YS - FREQUENCY 

WHERE Xc :2' 1.0f! 

~ 
;-- --f--~ -

iMii'ij'rtjt§5 SECTION 1500 
ATC-IOO CAPACITY VALUES 

LOW CAPACITANCE 
CLOSE TOLERANCE 

Toler- Toler- Toler-
Cap. ances WVOC Cap. ances WVDC Cap. ances WVDC 
PF Available 125'C PF Available 125'C PF Available 125'C 

0.1 B 500 4.7 CD 500 75 FGJKM 500 
0.2 B 500 5.1 CD 500 82 FGJKM 500 
0.3 BC 500 5.6 CJK 500 91 FGJKM 500 
0.4 BC 500 6.2 CJK 500 100 FGJKM 500 
0.5 BCD 500 6.8 CJKM 500 110 FGJKM 300 
0.6 BCD 500 7.5 CJKM 500 120 FGJKM 300 
0.7 BCD 500 8.2 CJKM 500 130 FGJKM 300 
0.8 BCD 500 9.1 CJKM 500 150 FGJKM 300 
0.9 BCD 500 10 FCJKM 500 160 FGJKM 300 
1.0 BCD 500 11 FCJKM 500 180 FGJKM 300 
1.1 BCD 500 12 FCJKM 500 200 FGJKM 300 
1.2 BCD 500 13 FGJKM 500 220 FGJKM 200 
1.3 BCD 500 15 FGJKM 500 240 FGJKM 200 
1.4 BCD 500 16 FGJKM 500 270 FGJKM 200 
1.5 BCD 500 18 FGJKM 500 300 FGJKM 200 
1.6 BCD 500 20 FGJKM 500 330 FGJKM 200 
1.7 BCD 500 22 FGJKM 500 360 FGJKM 200 
1.8 BCD 500 24 FGJKM 500 390 FGJKM 200 
1.9 BCD 500 27 FGJKM 500 430 FGJKM 200 
2.0 BCD 500 30 FGJKM 500 470 FGJKM 200 
2.1 BCD 500 33 FGJKM 500 510 FGJKM 100 
2.2 BCD 500 36 FGJKM 500 560 FGJKM 100 
2.7 CD 500 39 FGJKM 500 620 FGJKM 100 
3.0 CD 500 43 FGJKM 500 680 FGJKM 100 
3.3 CD 500 47 FGJKM 500 750 FGJKM 100 
3.6 CD 500 51 FGJKM 500 820 FGJKM 100 
3.9 CD 500 56 FGJKM 500 910 FGJKM 100 
4.3 CD 500 62 FGJKM 500 1000 FGJKM 100 

68 FGJKM 500 

BASIC BODY LENGTHS (L) (all dimensions in inches as measured across termi' 
nations): 
Porcelain element: .100 (±.010), Chips: .120 max, Pretinned pellets: .130 max 

OTHER TERMINATIONS 
for welding and thermocompression bonding are available, including rare metal 
alloy terminations. 
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PERCENT CAPACITANCE CHANGE 
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1000PF -55 -25 -10 0 25 65 85 125 
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SECTION 1500 '@riidrJrnD 

UHF CERAMIC 
HIGH PACKAGING DENSITY 

UHF CHARACTERISTICS 
INSERTION LOSS: .05 dB at 10 Watts at 1.GHz 
VSWR: 1.07:1 
SELF-RESONANT FREQUENCY: 14 GHz (case A) 

ELECTRICAL CHARACTERISTICS 
CAPACITY RANGE: 10PF to 1.2 MFDS 
DISSIPATION FACTOR: 2.5% Max @ 1 KHz 
TOLERANCES: 10%, 20%, 30%, GMV 
MILITARY SPECIFICATIONS: Applicable portions of MIL·C· 

11015D 
WORKING VOLTAGES: 50, 100, 200, WVDC. 50 WVDC is 

standard and will be supplied if WVDC is not specified. 
TEST VOLTAGE: 3 x rated, 5 sec 
INSULATION RESISTANCE: 10,000 megohms min (10 PF to 

.1 MF), 1,000 megohms min (.12 MF to 1.2 MF) 
TEMPERATURE COEFFICIENT: ±15% Max (-55°C to 125~C) 
VOLUMETRIC EFFICIENCY: 100 MFDSjCu. in. 
CONSTRUCTION: Self·encapsulated monolithic block 
LEAD TYPES: See ATC lead types (Case B) page 3 
TESTING SEQUENCE: CAP., D.F., loR., V.D.C. 

APPLICATIONS 
UHF jVHF amplifier emitter and collector RFC by·passes and 

coupling; common·base oscillator RF by·pass. 
Cob-cancelling·inductor by-pass 
High capacity, miniature low-pass filter shunt elements 
Tantaium replacements 

STANDARD 
VALUES (PF) 

CAPACITOR ELEMENT SIZES 
10 3,900 
12 4,700 

(ALL DIMENSIONS ±.OlO inches) 15 5,000 
18 5,600 

CASE A 50 MIL SQUARE Scale 1:1 20 6,800 
L = .050, W = .050, T = .020 to .050 22 8,200 

0 27 10,000 
Capacity Range- 33 12,000 

39 15,000 50 WVDC (10 PF-lO,OOO PF) 47 18,000 
100 WVDC (10 PF-3900 PF) 50 20,000 
200 WVDC (10 PF-1200 PF) 56 22,000 

68 27,000 
82 33,000 

100 39,000 
CASE B 100 MIL SQUARE Scale 1:1 120 47,000 
L = .100, W. = .100, T = .020 to .100 150 50,000 

0 180 56,000 
200 68,000 

Capacity Range- 220 82,000 
50 WVDC (IOO PF-I00,000 PF) 270 100,000 

330 120,000 
100 WVDC (100 PF- 56,000 PF) 390 150,000 
200 WVDC (IOO PF- 15,000 PF) 470 180,000 

500 200,000 
560 220,000 

CASE C 250 MIL SQUARE Scale 1:1 680 270,000 

L = .250, W= .250, T = .050 to .100 820 330,000 
1,000 390,000 

D 1,200 470,000 
1,500 500,000 
1,800 560,000 

Capacity Range- 2,000 680,000 
50 WVDC (120,000 PF-l,200,000 PF) 2,200 820,000 
100 WVDC 020,000-500,000) 2,700 1,000,000 

3,300 1,200,000 

ATC-200 PERFORMANCE CURVES 
+20-r------------------------------------, 

PERCENT CAPACITANCE CHANGE AS FUNCTION 
+10 OF TEMPERATUREoC (-55°C TO 125°C) 

-10 20 40 60 80 100 
-20 

.025 DISSIPATION FACTOR AS A fUNCTION OF 
TEMPERATURE °C (-55°C TO 125°C) 

.010 

.005 
-40 O· 20 40 60 80 100 -20 

.05 
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3K 
INSULATION RESISTANCE MEGOHM -MICROFARADS AS A 

FUNCTION OF TEMPERATURE °C (OOC TO 1500C) 

500 

100 
25 

10 

+10 

0 

-10 

-20 
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-30 

HIGH PACKAGING DENSITY ATC-300 
The ATC-300 Series is designed to attain extremely high values 
of capacity in a minimal case size for use over a moderate 
temperature range. Values from .1 MF to 1.0 MF are available 
in .1" square case. 

ELECTRICAL CHARACTERISTICS 
CAPACITY RANGE:.1 MF to 1.0 MF 
TOLERANCES: 20%, 30%, GMV 
WORKING VOLTAGE: 50 WVDC 
TEST VOLTAGE: 3 x rated, for 5 secs. 
INSULATION RESISTANCE: 1000 Megohms min 
VOLUMETRIC EFFICIENCY: 1000 MFDjCu inch 
RECOMMENDED OPERATING RANGE: 10°C to 60°C 
SELF·RESONANT FREQUENCY: Above 1 GHz 
DISSIPATION FACTOR: 3% max @ 1 KHz 
CASE SIZE: B case, .1" by .1" sq ua re 
LEAD TYPES: See ATC.lead types (Case B) page 3 
CONSTRUCTION: Self-encapsulated monolithic block 
TESTING SEQUENCE: CAP., D.F., loR., V.D.C. 

ATC-300 PERFORMANCE CURVES 
o 

-50 

CAPACITANCE (IN PERCENT) 
AS A FUNCTION 

OF TEMP. °C 

-100 -'-__ '--__ '--__ -'--__ 2-'-0 __ ---'-40 __ ----L60 __ ---''-----''--__ ~ 

15 

10 

IMPEDANCE (IN OHMS) AS A FUNCTION 
OF FREQUENCY 

TO ORDER ANY AMERICAN TECHNICAL CERAMICS CAPACITOR SEE PAGE 8 
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STRIPLINE CAPACITORS AND FILTERS 

CONSTRUCTION 
All ATC-400 styles have a rugged case with fused-in capacitor elements of 
self-encapsulated monolithic construction that can withstand the most severe 
military environmental tests. 

at 100. watts of RF input power, and equally rugged mechanically. Typical UHF 
performance, VSWR of 1.0S,1 with a 1.0S:1 load: Insertion Loss less than 0.03 
dB (e.g. less than 70. milliwatts of dissipation at full rated input power): 
Unloaded Q of 10,000 at 100. MHz (10 PF.): Loss Tangent of O.OOOOS, and induc
tance so low that self-resonance is well above frequencies of application. 

SHUNT BY-PASS: This unique construction is extremely rugged mechanically: all leaded devices 
are capable of meeting a 10 lb. PULL TEST along the axis of the lead. 
The 400 Series withstand great thermal shock, insuring no intermittencies in 
your circuit caused by thermal stress due to high operating temperatures, heat 
generated by high RF current levels, or by installation of component. 

CASE FR: low inductance RF by-pass and de connection through the STRIPLINE 
metallic backing directly onto the center striPlineAat any desired point, such as 
for Vcc input at end of Cob cancelling stub or at a 4' stub-end pOint. 

MICROWAVE APPLICATIONS (by case style): 
SERIES COUPLING: 

CASE FR: low inductance RF by-pass and de connection through the STRIPLINE 
features which typify the ATC-400 coupling capacitor also characterize the shunt
by-pass models, thus providing up to 60 dB of signal reduction in a single unit, 
depending upon line impedance level. 

CASE SS: DC block/RF couplin_g/RF tuninj: and matehin~. Conservatively rated 

ELECTRICAL CHARACTERISTICS 

CASE CASE CASE 
TYPE SH TYPE SS TYPE FT 

CIRCUIT Shunt capacitor Series capacitor Shunt capacitor FUNCTION 
SCHEMATIC 

---1~ SYMBOL ---ll--- 'r 
APPLICATION tuning or by-passing dc block, RF coupling or matching feed-thru by-pass 
CAPACITY 3-1000.pF 1000.pF 
VALUES (see ATC-100 standard values) 470.pF 
AVAILABLE 100.pF 
TOLERANCES 5%, 10%, 20% 20%,30% AVAILABLE 
RATED RF 100 WATTS (no derating to 150°C) POWER INPUT 
FREQUENCY DC TO 12 GHz 
RANGE 
INSERTION 0.03db 
LOSS 
VSWR 1.05:1 

WVDC 500 WVDC for: 3- 100pF 500VDC for: 100pF 
300 WVDC for: 110- 200pF 200VDC for, 470pF 
200 WVDC for: 220- 470pF 100VDC for, 1000pF 
100 WVDC for: 510-1000pF 

MAX 1500VDC for: 3- 100pF 1500VDC for, 100pF 
RECOMMENDED 900VDC for: 110- 200pF 600VDC for: 470pF 
PEAK 600VDC for: 220- 470pF 300VDC for: 1000pF 
VOLTAGE 300VDC for: 5l0-1000pF 
TEMPERATURE LESS THAN 1 % FROM +25°C 
COEFFICIENT TO +125°C, OR TO -55°C 

SPECIALS Extended range units available for SH, SS, and FT up to 100,000.pF with a BX 
Temperature Coefficient (-I-1S00. ppm from -55°C to +12S0C) 

CASE 
DIMENSIONS 

'X, I .250 

*I'M"'d 
.004 

.125 0=:ggg) 
±.OOI ..1.. 

f=CJT 

OPTIONAL DIMENSIONS 
C = Per customer's drawing and line width. 

'X, .250 'X, 

~ j'.'"'CjiM"ii 
.125 (:'.::88g) 

tc==*= 
.004 T 

±.001 

CASE MATERIAL: brass and epoxy. 

PLATING: gold flashed. 

y" .250, y" 

.~ i""'O'·''Ii 
.2S0 (:'.::88V 

tCEI 
.004 

±.OOI 

CASE 
TYPE FR 

Thru-board filter 

470PF,r-1 ~ ~.1mf 

dc input to Triplate® 

470.pF in parallel with O.luF 

30% 

50. WATTS 

up to 60.dB 

50 WVDC 

150 VDC 

±15% 
(-55°C TO l2S0C) 

Values to 0.5 uF with BX 
Temperature Coefficient 

~ (0 

~.:~5~ 

"'0"7 ~7 • -.005 )4 

.J.. .l.. 

1 ...L 
~--y 

W = .093 specify AR as lead style in part number. 
W = .075 specify SAR as lead style in part number. 
W = .050 specify NAR as lead style in part number. HARDWARE AVAILABLE: All necessary mounting hardware is available from factory. 

ENVIRONMENTAL CAPABILITIES (PER MIL-STD202) 
TEMPERATURE CYCLING: Method 102 (Test Cond C) 

HUMIDITY (STEADY STATE): Method 103 (Test Cond C) 

IMMERSION: Method 104A (Test Cond C) 

MOISTURE RESISTANCE: Method 106B 
THERMAL SHOCK: Method 107B (Test Cond C), tem-

perature steps: (1) -65°C (2) +250 C 
(3) +200oC (4) +2SoC 

VIBRATION: Method 201A' 

SHOCK: Method 2028' 

BAROMETER PRESSURE: Method 105 (Test Cond C) 
(70,000 Ft.) 

LIFE: Method 108A (Test Cond F) (2000 Hrs @ 125°C 
@ 1.5x rated voltage) 

'Exceeds spec mounted by body, or in stripline 
. package. 

american technical ceramics 
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SECTION. 1500 iW'hIWD 

~ RF POWER MODULAR CAPACITORS 

WITH ATC MODULAR CAPACITORS ... 

... YOU CAN BUILD A CAPACITOR OF VIRTUALLY ANY 
VALUE, CURRENT AND VOLTAGE RATING ... 
Each modular capacitdr (regardless of capacity value, voltage and current 
rating) is engineered for rapid, versatile interconnection. They may be 
paralleled to increase current and capacity ratings, series connected to 
increase voltage capabilities, or used in combinations of both series 
and parallel. For example: to obtain a capacitor with the following 
ratings: 1000 PF, continuous current rating of 150 Amps, and a peak test 
voltage of 5000 Volts. By paralleling eight Type MD modular capacitors 
of 125 PF [each MD module is .6" x .45" x .15" with a peak test voltage 
of 7000 and a maximum recommended current of 20 Amps], you can build 
a 1000 PF capacitor rilted at 160 Amps and 7000 Volts. 

... PACK UP TO 1000 KVA IN A CUBIC INCH ..• 
The 1000 PF capacitor designed, occupies a volume of less than 1/3 of a 
cubic inch. ATC modular capacitors are often 10 to 100 times smaller 
than any other RF power capacitor of equivalent ratings (including pres
surized gas and vacuum types). In fact, the 1000 PF capacitor you just 
designed, has higher power ratings than a standard ceramic vacuum 
fixed type that is 3%" Dia. and over 21/2" thick. 

.. , AND IN THE SHAPE YOU WANT 
This same 1000 PF capacitor may be made by electrically paralleling 
modules vertically, horizontally, or a combination of both, to attain a 
desired form factor. 
SPECIAL HIGH VOLTAGE AND HIGH ALTITUDE TYPES 
High voltage modular capacitors and high altitude types for operation in 
excess of 50,000 Ft., and Customer calculated design values are also 
available.* (SEE PAGE 8) 

CONSTRUCTION AND RATINGS 
Every ATC-500 modular capacitor has its internal structure compl'~tely 
embedded in a homogeneous dielectric of low-loss, high-voltage por
celain, so constructed as to prevent the RF arc-over, common at plate 
edges in stacked dielectric capacitors. The modular capacitors are 
available in two physical sizes and three RF voltage ratings (3000, 1000, 
250), The MA, MB, MC siZ~t are all .300" x .450" x .150" with a capacity 
range from 10 to 5000 Pf\and the MD, ME, MF sizes are all .600" x .450" 
x .150" with a capacity range from 20 to 10,000 PF. 

MOUNTING HARDWARE: Gold flashed copper strap for individual axial 
leaded modular capacitors. 
Gold flashed copper bus-bars for interconnecting modular capacitors. 
(Consult factory for all mounting applications) 

ATC-500 MODULAR CAPACITORS 

~.300 I_~ 1+.150 I-+- .600 -+/ -I 1-+.150 

DID DID 
TYPE: MA, MB, MC TYPE: MD, ME, MF 

STANDARD VALUES PF 
5.1 13 36 91 240 620 1600 4300 
5.6 15 39 100 270 680 1800 4700 
6.2 16 43 110 300 750 2000 5100 
6.8 18 47 120 330 820 2200 5600 
7.5 20 51 130 360 910 2400 6200 
8.2 22 56 150 390 1000 2700 6800 
9.1 24 62 160 430 1100 3000 7500 

10 27 68 180 470 1200 3300 8200 
11 30 75 200 510 1300 3600 9100 
12 33 82 220 560 1500 3900 10000 

APPLICATIONS 
ATC-500 Modular Capacitors are used wherever high voltage, high RF 
current, low-loss capacitors are demanded, but space is limited, or the 
environment severe. Examples are: P.A. tank circuits; grid and plate 
blocks; fixed neutralizing capacitors; output matching, tuning, and trap 

. circuits; low inductance high current by·passes; RF voltage dividers; in 
and beyond the BC and HF ranges. 

ELECTRICAL CHARACTERISTICS: 
TEMPERATURE COEFFICIENT OF CAPACITY: +90 PPM ±20 PPM @ 1. MHz (-55°C 

to 125°C) 
TEMPERATURE COEFFICIENT TRACKING: Difference between capacitors less than 

10 PPM 
RETRACE: less than 0.1 % 
CAPACITANCE DRIFT: less than 0.1 % or 0.1 PF, whichever is greater 
VOLTAGE COEFFICIENT: From 0 Volts to full WVDC, no measurable change 
SELF RESONANCE: Up to 1000 MHz 
INSULATION RESISTANCE: (+250 C) - 10' megohms min 

(+125 0 C) - 10' megohms min 
VOLUMETRIC EFFICIENCY: 1000 KVA per cubic inch 
QUALITY FACTOR: Greater than 10,000 @ 1 MHz 
TOLERANCES AVAILABLE: 1%, 2%, 5%, 10% (customer selected non-standard 

values are available in tolerances as close as 1 %) 

MAXIMUM RECOMMENDED RATINGS 
Dielectric RF 

Modular Range of Test Voltage RF 
CapaCitors Values PF WVDC Voltage DC RMS Current KVA 

MA 5-75 3500 7000 3000 10 15 
MD 10-150 3500 7000 3000 20 30 
MB 150-500 1200 2400 1000 1Q 7.5 
ME 300-1000 1200 2400 1000 20 15 
MC 1000-5000 300 600 250 10 2 
MF 2000-10000 300 600 250 20 4 

NOTE: ·AII power ratings are based on Ilstill air" measurements with minimal 
heat sinking. Since circuit mounting techniques, RF current levels, ambient 
temperatures, humidity, and altitude conditions, all have an effect on actual 
current and voltage ratings, a safe Design/Test procedure is to monitor the 
module body temperature, and insure it does not exceed 125°C by providing 
adequate heat sinking. 

R, VOLTAGE (VOLTS, RMS) 

H VOLTAGE (VOLTS, RMS) 

TO ORDER ANY AMERICAN TECHNICAL CERAMICS CAPACITOR SEE PAGE 8 
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HIGH Q PRECISE TOLERANCE 

ATC·BOO offers greater vOlumetric efficiency and lower losses [(D.F. = 0.0002) 
in a CK05 case size (.2" by .2" by .125")] than conventional glass, porcelain, 
ceramiC, and mica types, while meeting all environmental and electrical param
eters of MIL·C·U272B. 
Precise capacity tolerances as close as ±'14 of 1 % are available. The ATC 600 
maintains its capacitance value under extreme changes in temperature, time, 
voltage, frequency, shock/vibration and hostile environments. Their guaranteed 

ELECTRICAL CHARACTERISTICS 
Exceeds: MIL·C-U272B 
Temperature Coefficient of Capacity = +90PPM ±20PPM measured @ 1MHz 
Temperature Coefficient Tracking: Difference between capacitors is less than 

lOPPM 
Quality Factor: Greater than 5000 @ 1 MHz 
Retrace: Less than 0.1 % 
CapaCitance Drift: Less than 0.1 % or O.IPF (whichever is greater) 
Capacity Range: 1 PF to 5000 PF 
Dielectric Test Voltage: 250% x WVDC for 5 sec 
Voltage Coefficient: From 0 volts to full WVDC, no measurable change 
Voltage Derating: No derating to 125°C 
Working Voltage Ratings Available: Case CK 500 V ior 1·100PF, 300 V for UO 

200PF, 200 V for 220·470PF, 100 V for 510·1000PF 
Case CL 300 V ior 1000-5000PF 

Tolerances Available: ±.25% (20PF to 5,000PF), .5%, 1%, 2%, 5%, 
10% and 20% are available from 10PF to 5000PF. Values from 1PF to 9.1PF 
(available only in ±.25PF and ±.5PF tolerances). 

Insulation Resistance: 1,000,000 megohms minimum, @ 25°C, 100,000 megohms 
minimum @ 125°C 

Dissipation Factor: @ 1KHz less than .0002 
MOisture Resistance: lR exceeds 1010 ohms, after Moisture .Resistance Test per 

MIL·STD 202 Method 106, when measured at 25°C and 50% R.H. 
Life: After 2000 hours @ 125°C with 150% x WVDC, capacitance change less 

than .1 % 

APPLICATIONS 
Both the CK and CL case styles are designed for insertion in 100 MIL GRID P.C. 
boards and are ideal for high stability oscillators, extremely accurate delay 
lines, precision phase shifters, precise RC time constants, specific ratio dividers, 
sharp cut off filters, and low noise LF receiver front ends. 

ATC·GOO PERFORMANCE CURVES 
1.0 

0.5 

PERCENT CAPACITANCE CHANGE 

~ AS A FUNCTION OF TEMPERATURE ---~ --l-),..--
o 

-0.5 

~ 
-1.0 TEMPERATURE - DEGREES CENTIGRADE 

minimum Q of 5000 @ 1 MHz, negligible drift (less than 0.1 %) perfect retrace 
(less than 0.1%), and unexcelled capacitance stability, means narrower band
width, drift free oscillators. An extremely broad range of values (IPF to 5000PF) 
is available in two small precise case sizes for upright mounting on 100 MIL 
GRID P.C. boards. Repeatability is assured since each ATC capacitor is manufac· 
tured under strict Quality Control standards starting with the formulation of the 
porcelain dielectric to 100% electrical testing of each capacitor. 

STANDARD VALUES (PF) CASE TYPES 

CASE liCK" 

1.0 9.1 
1.5 10 
2.2 11 
2.7 12 
3.0 13 
3.3 15 
3.6 16 
3.9 18 
4.3 20 
4.7 22 
5.1 24 
5.6 27 
6.2 30 
6.8 33 
7.5 36 
8.2 39 

43 

+5.0 ... 
" z 
« 
:I: 
u 
I- 0.0 
Z ... 
U 
II: ... 
"--5.0 

~ 

47 
51 
56 
62 
68 
75 
82 
91 

100 
110 
120 
130 
150 
160 
180 
200 
220 

~ 

CASE 
ueL" 

240 1100 
270 1200 
300 1300 
330 1500 
360 1600 
390 1800 
430 2000 
470 2200 
510 2400 
560 2700 
620 3000 
680 3300 
750 3600 
820 3900 
910 4300 

1000 4700 
5000 

r-L --1 --1 T f--w+Q 
~ h 1114" ~ ~ 24 

U U -.l [""""AWG 

f+s~ 4r-D 

T 
Style Cap. Range L/W (Max) S D 

Case liCK" 1 PF to .200 .150 .200 .020 
1000 PF 

Case "Cl" 1100 PF to .300 .150 .200 .020 
5000 PF 

*Customer calculated deSign values available In 
tolerances as close as ±O.25% 

II~ERlcEIJltJAcW~cEI I II 
CHANGE AS A FUNCTION 

OF jREQUENCY -~I--

J 
I 
I 

-55 -25 -10 0 25 65 85 125 100.Hz I.KHz 10. KHz 100. KHz I.MHz 10. MHzl00. MHz 

1010 PF RETRACE AS A F"'U""N=C=T"'IO::cNc:-O=F-======:------:;;o 
(LESS THAN 0.1%) 

1000 PF~---+---r~--~~~~~----~---r--------~ 

TEMPERATURE - DEGREES CENTIGRADE 

-55 -25 -10 0 

'5' 16,000 • 

. ~ !:! 
12,000 

:il B,OOO 
c 

4,000 

UNLOADED Q 
• VS· 

f- FREQUENCY 

I II 

III 

25 

« 
o 
-' 
Z 
::;) 

Qu greater than 25,000 
between 10. KHz and 1. MHz' 

10. KHz 100. KHz 1. KHz 

130 AVERAGE T.C. (PPM/oC) 

1 MHz 

AS A FUNCTION OF TEMPERATURE 
110 

90 

70 

65 85 125 

1] l1J~ &~ 

2~. plF 

\1\ 
SO.pF I" 

11111/ 
10. MHz 100. MHz 

---~ 

1 PF 

.IPF 

CAPACITANCE DRIFT (PICOFARADS] 
I-' ~ AS A FUNCTION OF CAPACITY -GUARANTEED 

MAX'°j'rll I" ...... -.. 
.... ... {~trL DRIFT 

;01 PF 

. 
11111:11 -I" • .-. 001PF 

lPF 10PF 100PF 1000PF 

.0005 -1 I . I 
DISSIPATION FACTOR AS 

=== 
A FUNCTION OF 
TEMPERATURE 

1 ~ 
.0001 

...-
/' L J 1 

.00005 L TEMPERATURE - DEGREES CENTIGRADE 

25 100 200 

INSULATION RESISTANCE 

10' ~----~--""":::-o;;;t: (OHM.FtJl~gflo~s O} TEMPERATURE 

'TEMPERATURE - DEGREES CENTIGRADE 50 10' TEMPERATURE· DEGREE CENTRIGRADE 

~55 -25 -10 0 25 65 85 125 30 60 90 120 ISO 180 210 

american technical ceramics • ONE NORDEN LANE, HUNTINGTON STATION, N. Y. 11746 • 5;6/271·9600 • TWX: 510·226·6993 
AMERICAN TECHNICAL CERAMICS PAGE 7 
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SECTION 1500 '@orih". 
ATC CAPACITORS 
advance the state-of-the-art with the widest range of parameters in the smallest 
packages available in the industry. 

• Q greater than 10,000 @ 1 MHz 
• Insertion loss less than .03 dB @ 1. GHz @ 10 Watts 
• Highest volumetric efficiency: 1000 MFDS/CUBIC INCH 
• Highest KVA/Unit volume: greater than 1000 KVA/CUBIC INCH 
• Self-resonant frequencies up to 20 GHz . 
• Retrace and Drift below 0.1 % 

TECHNICAL ASSISTANCE 
.An. ATC microwave application engineer is 
available to answer any questions you may 
have regarding the use of ATC capacitors in 
your circuit. 
If your capacitor requirements cannot be met 
with a standard ATC component, a capacitor 
design engineer is available to assist you. 

SCREENED UNITS 
Screening to your specifications, A, S, and C 
testing, and accelerated life testing for any 

of theATCseries are available. (ATC also 
maintains a separate RF test lab for screening 
all high current, high voltageATC·500 mod· 
ular capacitors.) 

CUSTOMER CALCULATED DESISN VALUES: 
Are available for the ATC·500 Series and the 
ATC·600 Series; e.g. if your circuit requires a 
non·standard value such as 85.6 PF, (stan· 
dard values being 82 and 91) ATC will supply 
it in extremely close tolerances (±1f4 of 1 % 
for ATC·600, ± 1 % for ATC·500 Series). 

HOW TO ORDER ATe CAPACITORS 

EXAMPLE: 6-ATC 100-B - 91 o - F - AR - 500· - BI 

I QUANTITY ~ 

FIRST TWO DIGITS OF THE 
CAPACITANCE IN PICOFARADS 

INDICATES SPECIAL BODY INSULATION. 
l....---l AVAILABLE ONLY ON ATC-100, 200, 300 

SERIES, (EXCEPT CHIPS AND PELLETS) 

INDICATES NUMBER OF ZEROS FOLLOWING 
DIGITS OF CAPACITANCE IN PICOFARADS '-------I WVDC (ONLY SPECIFIED IF NON-STANDARD) 

'----~-----I LEAD STYLE 
FOR VALUES LESS THAN 10. PF, or 
FRACTIONAL VALUES, USE LETTER "R" 
FOR DECIMAL POINT: L..-____ ~_---I DESIGNATES CAPACITANCE TOLERANCE: 

e.g.: 0.3 PF = OR3 
7.5 PF = 7R5 

THE ABOVE EXAMPLE DESIGNATES: 6 ATC-lOO liB" CASE CA
PACITORS, 91 PF ± 1 %, AXIAk RIBBON LEADS, 500 WVDC AND 
BODY INSULATION. 

NOTE: CHIPS ARE SILVERED CAPACITOR ELEMENTS. 
PELLETS ARE PRE·TINNED CHIPS. 

604 

B = ±O.l PF 
C = ±0.25 PF 
D = ±0.5 PF 
E= ±¥2% 
F= ±1% 

G=±2% 
J= ±5% 
K = ±10% 
M = ±20% 
N = ±30% 

Z = GUARANTEED MINIMUM VALUE (-20% TO +80%) 

T = ±'I<J.% (600 SERIES ONLY) 

eem /1969 



ELECTROLYTIC CAPACITORS 
Amperex high quality, low cost electrolytic capacitors 

feature small size, high capacitance and long service life. 
Low leakage currents are achieved through the use of 
highly purified materials and carefully controlled manu
facturing processes. They are the "dry" type with the liquid 
electrolyte absorbed into a layer of paper between cathode 
and anode foils. Winding is sealed in an aluminum can. 

They are designed to operate at varied efficiences over 
a temperature range of -40°C to +85°C. The min. and max. 
temp. depends on the application; increase of impedance 
and losses are the limiting factors. 

C426AR Series C437AR Series 

2 

3 

4 

5 

6 

0.394 0.122 10 8 6.4 4 2.5 1.6 0.64 00 1.18 0.394 1000 800 640 400 250 160 100 64 

0.394 0.173 40 32 25 16 10 6.4 4 2.5 01 1.18 0.492 1600 1250 1000 640 400 250 160 100 

0.394 0.228 80 64 50 32 20 12.5 8 5 02 1.18 0.591 2500 2000 1600 1000 640 400 250 160 

OJ09 0.248 160 125 100 64 40 25 16 10 03 1.18 0.709 4000 3200 2500 1600 1000 640 400 250 

0.709 0.315 320 250 200 125 80 50 32 20 

0.709 0.394 500 400 320 200 125 80 50 32 
"Includes Insulation 

FILM CAPACITORS 
Fixed Film Dielectric Capacitors 
METALLIZED POL YCARBONATE 
Metallized polycarbonate capacitors offer 125°C 
operation with no voltage de-rating, extreme capac
itance stability with temperature, and low dissipation 
factor. High insulation resistance coupled wit~ small 
physical size make, these capacitors ideally suited 
for the most critical applications. 

C280M 
Series 

100VDC from .047 mfd to 6.8 mfd 
400VDC from .01 mfd to 1.0 mfd 
630VDC from .01 mfd to .47 mfd 

METALLIZED POLYESTER 

C281 
Series 

Available in 250VDC ra:ting from .001 mfd to 2.2 mfd. 
Offer small size and cost advantages and are suit
able for all general purpose applications. 

~;~i~~E'" r-1 rl 
(Also available in C280M and C281 packaging configuration) 

Variable Capacitors 
CERAMIC DIELECTRIC 
For high freq. temp.-compensating applications re
quiring low Zero capacitance. Feature high break
down voltage, stability and accuracy of adjustment. 

t 
FILM DIELECTRIC 

t C004 Series 
(typical configurations) 

The C010 is a general trimmer used when large 
Delta 'e' variations are required and space is lim
ited. Adjustable top and bottom, available in follow
ing min.-max. ranges: 2pf-10pf, 5pf-20pf, 5pf-60pf. 

C010/HT10 Series 

HTlO TEFLON® SERIES 
For applications requiring guaranteed Delta 'C' and 
where capacitance-variation is unaffected by temp. 
of 125° and higher. Same ranges as C010 (above). 
®Dupont Trademark 

AMPEREX ELECTRONIC CORPORATION / AITI pere~ 
Component Division: 35 Hoff_man Ave., Hauppauge, N.Y. '. ~ 

, Telephone: 516-234-7000 TWX 510-227-8552 TOMORROW'S THINKING IN TODAY'S PRODUCTS 
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SECTION 1500 U4.lib,ffiD 

. . ARCI 
MANUFACTURING DIVISION 

precIsion polystyrene capacitors 

specifications 

for military applications 
and hostile environments 

type PT, CT and ST tubular 

type PB, CB and SB rectangular 
bathtub cans 

hermetically-sealed - metal case 

Design innovations and extreme care in production have enabled ARCO 

to approach the optimum performance characteristics of the polystyrene 
film. These capacitors will exceed all performance requirements of MIL

C-19978 under ALL ENVIRONMENTAL CONDITIONS specified therein. 

ARCO polystyrene capacitors were specifically designed for the most 

critical applications where requirements for extremely high insulation 
resistance, high Q, extraordinary stabi lity, close tolerance, and low 

dielectric absorption and dissipation factor are mandatory. These 
capacitors are intended primarily for use in ANALOG and DIGITAL 

COMPUTERS, CALCULATORS, HIGH Q TUNED CIRCUITS, INTE

GRATORS, PRECISION FILTER CIRCUITS, PULSE NETWORKS, SERVO 

SYSTEMS, and as REFERENCE CAPACITORS. 

DISSIPATION FACTOR: When measured at or referred to 1kHz the dissi
pation factor shall .not exceed the following 

STABILITY: long term (1 year) capacitance drift under maximum operating 
conditions shall not exceed the following limits for the types listed. 
Type PT & PB ±O.1 % .0001 at 23°C 

.0002 at 85°C 

INSULATION RESISTANCE: Insulation resistance when measured at the 
applicable test temperature, shall equal or exceed the following values 

23°C *85°C 

megohm x mfd 
except the insulation resistance} 

in megohms need not exceed 

106 

108 

1.5 x lOS 

106 

'NOTE: verified on 100% of production 

DIELECTRIC ABSORPTION: When tested in accordance with paragraph 
4.6.15 of MIL-C-19978, the dielectric absorption shall not exceed 
0.05% over the entire operating temperature range. 

OPERATING TEMPERATURE RANGE: The ARCO capacitor types listed can 
be used. for continuous operation from - 55°C to + 85°C without 
derating. Transient exposure to + 95°C will have NO DELETERIOUS 
effect. 

TEMPERATURE COEFFICIENT: The following temperature coefficient 
variants are available-
Type PT & PB negative 120 ±15 PPM/oC 
Type ST & SB negative 120 ±15 PPM/oC 
Type CT & CB negative 175 ±15 PPM/oC 

Type CT & CB ±O.1 % 
Type ST & SB ±0.05% 

VOLTAGE RATING: All ARGO capacitors are available in 100, 200, 400, 
600 and 1,000 Volts DC ratings. Special voltages can be supplied 
up·on request or to specification. 

CAPACITANCE TOLERANCE: ARCO specializes in precision capacitors. 
Available from standard production are tolerances of ±10%, ±5%. 
±3%, ±2%, ±1%, ±V2%, ±V4%, ±O.1%. 

BURN-IN: All ARGO capacitors are subjected to a minimum of two 
16 hour burn-in periods with 300% of rated voltage applied 
at 85°C. 

CONSTRUCTION: All ARCO precIsion polystyrene capacitor types here 
listed are hermetically sealed in metal cases with compression 
glass-to-metal, solder-sealed terminals. They are wound with a 
SOLID CORE in the center for optimum stability, and are terminated 
with a disc lead assembly soldered directly to the extended foil 
for a completely NON-INDUCTIVE construction resulting in the 
lowest possible contact resistance and exhibiting complete FREEDOM 
FROM MIGROPHONISM. 

ARCO ELECTRONICS INC. • Manufacturing Division • Community Drive, Great Neck, N. Y. 11022 • (516) 487-0500 - Ext. 717 or 727 
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ARCD 
MANUFACTURING DIVISION 

multi". SECTION 1500 

. . 
precIsion polystyrene capacitors 

superior environmental protection 

at lo'W cost - smallest size 

type PC & P.J tubular 

type SC & S.J tubular 

The unique design of Arco Type PC capacitors provides physical and 
electrical stability, ruggedness and strength of termination, and excellent 
uniformity in production. All these features enable tight control of the 
narrow specification limits published. Type PC offers the smallest, 
lowest cost construction available, while retaining optimum performance 
characteristics. 

The Type PC enclosure provides unusual protection against moisture, 
solvents and inadvertent contact with a soldering iron. The rugged, heat 
resistant jacket material makes Type PC particularly suited to printed 
circuit dip-solder assemblies subject to solvent cleaning and also to 
densely packed component structures where there is danger of damage 
to adjacent units while making solder connections. 

Extensive evaluation has confirmed the excellent moisture resistance 
of the type PC (surpassed only by metal cased enclosures) and its 
conformance to the most stringent shock and vibration specifications. 
Type PC capacitors are exceptionally well suited for PRECISION FILTERS, 
DELAY LINES, and PRECISION TIMING CIRCUITS, where small size 
and excellence of performance are mandatory at LOW COST. 

specifications (See Page 606 for Electrical Characteristics) 

CONSTRUCTION: The ARCO precision polystyrene capacitors types PC & 
SC are encased in an irradiated polyolefin jacket sealed with bonded 
silicone rubber. Types PJ & SJ are encased in a silicone treated fused 
polystyrene jacket. This unique construction economically protects 
the excellent electrical characteristics exhibited in types PC and SC 
and is primarily intended for use where they will not be subjected 
to the following hazards: -

1. Physical damage due to excessive heat during dip or flow solder 
assembly. 

2. Solvent damage during cleaning operations 

3. Exposure to excessive humidity for prolonged periods of time. 

All types herein listed are wound with a SOLID CORE in the center for 
optimum stability, and are terminated with a disc lead assembly 
soldered directly to the extended foil for a completely NON·INDUCTIVE 
construction resulting in the lowest possible contact resistance and 
exhibiting complete FREEDOM FROM MICROPHONISM. 

ARCO ELECTRONICS INC. • Manufacturing Oivision • Community Drive, Great Neck, N. Y. 11022 • (516) 487·0500 - Ext. 717 or 727 
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SECTION 1500 i@"iij'tbD 

ARCD . . 
precIsion polystyrene capacitors continued 

MANUFACTURING DIVISION 

t- no,. MIN. ~'+I ~. --L ~-;C--'"il+-' - 13/4 MIN'l tD j 
t ""--[1 ~LIJI. i@ 

• ~#20 AWG Lc SAME DIMENSION AS D +0.000 
TINNED COPPER -0.187 

dimensions-types PC, P.J, SC & S.J 

Cap. in 
100 VDCW 200 VDCW 400VDCW 600 VDCW 1000 VDCW 

mfd .. D • D D D D 
MIN. MAX. L±J{6 MIN. MAX. L ±J{6 MIN. MAX. L±J{6 MIN. MAX. L ±J{6 MIN . MAX. L±),,6 

.001* .234 .313 ~ .234 .313 % .234 .313 % .234 .313 % .234 .313 % 

.0015 .234 .313 % .234 .313 % .234 .313 % .234 .313 % .234 .313 % 

.002 .234 .313 % .234 .313 % .234 .313 % .234 .313 % .234 .313 % 
.-

.0022 .234 .313 % .234 .313 % .234 .313 % .234 .313 % .234 .313 % 

.0027 .234 .313 % .234 .313 % .234 .313 % .234 .313 3;4 .234 .313 % 

.0033 .234 .313 % .234 .313 % .234 .313 % .234 .313 % .265 .344 % 

.0039 .234 .313 % .234 .313 3;4 .234 .313 % .234 .313 % .265 .344 % 

.0047 .234 .313 3;4 .234 .313 % .234 .313 % .265 .344 % .265 .344 % 

.005 .234 .313 % .234 .313 % .234 .313 3;4 .265 .344 % .265 .344 % 

.0068 .234 .313 % .234 .313 % .265 .344 % .265 .344 % .265 .344 % 
-

.0082 .234 .313 % .265 .344 % .265 .344 3;4 .265 .344 % .296 .375 'l's 

.01 .234 .313 % .265 .344 % .265 .344 'l's .296 .375 'l's .328 .406 'l's 

.012 .265 .344 % .265 .344 'l's .296 .375 'l's .328 .406 'l's .328 .406 1~4 --

.015 .265 .344 % .265 .344 'l's .296 .375 'l's .328 .406 % .328 .406 1~4 --
.02 .265 .344 % .328 .406 'l's .328 .406 'l's .328 .406 1~4 .390 .469 1~4 

.022 .265 .344 % .328 .406 'l's .328 .406 'l's .359 .438 1~4 .359 .438 IV<! 

.027 .265 .344 'l's .328 .406 'l's .328 .406 1~4 .390 .469 1~4 .390 .469 11;4 

.033 .265 .344 'l's .328 .406 1~4 .359 .438 1~4 .390 .469 IV<! .453 .531 114 
.039 .328 .406 'l's .328 .406 1~4 .390 .469 1~4 .453 .531 114 .500 .625 114 
.047 .328 .406 \Is .390 .469 1~4 .390 .469 114 .500 .625 114 .500· .6.25 IIJ{6 

.05 .328 .406 'l's .390 .469 1~4 .390 .469 114 .500 .625 114 .562 .688 IIJ{6 

.068 .359 .438 % .390 .469 IV<! .453 .531 114 .500 .625 1% .687 .813 l1K6 

.082 .328 .406 1~4 .453 .531 114 .500 .625 IV<! .562 .688 1% 

.1 .390 .469 1~4 .453 .531 . IV<! .453 .531 1% .925 .750 1% 

.12 .421 .500 IJ&4 .468 .594 IV<! .500 .625 IIJ{6 .687 .813 l1K6 

.15 .390 .469 114 .500 .625 11/.1 .562 .688 1% 

.2 .453 .531 114 .500 .625 IIJ{6 .625 .750 lW6 

.22 .453 .531 114 .562 .688 11){6 .625 .750 l1K6 

.27 .500 .625 114 .625 .750 l1K6 

.33 .468 .594 1% .687 .813 1% 
Type PJ & SJ are Va" shorter for dimension L. J .39 .500 .625 1% 

.47 .562 .688 11J{6 

.5 .562 .688 JlJ{6 
. . 

Non-standard capacitance values between these listed are also available at no additional cost . 
Sizes may lie between the limits of either the next higher or lower value. 
* Values· below .001 mfd. down to 10 pf. are available on special order in same case size as.OOI mfd. 

ARCO ELECTRONICS INC. • Manufacturing Division • Community Drive, Great Neck, N. Y. 11022 • (516) 487·0500 - Ext. 717 or 727 
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'%i'D'''. SECTION 1500 

ARCD 
MANUFACTURING DIVISION 

modified polystyrene capacitors 

temperature - stable 

small size 

type HT tubular 

type HB rectangular bathtub cans 

hermetically sealed - metal case 

An exclusive ARCO design modifying the temperature characteristics of the dielectric film to 
provide capacitors insensitive to temperature changes (±0.1 % change to 85°C). Type HT and 
HB capacitors will meet ALL ENVIRONMENTAL REQUIREMENTS OF MIL-C-19978. 
ARCO Type HT and HB capacitors are specifically designed for INTEGRATORS, PRECISION 
TIMING CIRCUITS, and PRECISION RC NETWORKS. 

CAPACITANCE CHANGE vs TEMPERATURE 

+0.3 

+0. ,t---. , 

t-- LUPPER 
LIMIT 1 -=:::::; --r-:::::--t-- I-"":: 

.r--

+0. 

-0. 1 

-0. , 
-0. J 

-so 40 3D 

specifications 

DISSIPATION FACTOR: When measured at or referred to 1 kHz the dissi
pation factor shall not exceed 0.002 at 23°C 

INSULATION RESISTANCE: Insulation resistance when measured at the 
applicable test temperature, shall equal or exceed the following values 

megohm x mfd 
except the insulation resistance} 

in megohms need not exceed 

23°C *85°C 

106 

108 

1.5 X 10' 

106 

*NOTE: verified on 100% of production 

OPERATING TEMPERATURE RANGE: The ARCO capacitor types listed can 
be used for continuous operation from - 55°C to + 85°C without 
derating. Transient exposure to +95°C will have NO DELETERIOUS 
effect. 

TEMPERATURE COEFFICIENT: The temperature coefficient of ARCO type 
HT and HB capacitors is controlled so that the variation of capacitance 
from room temperature .t085°C. is less than ±0.1 %; from room 
temperature to - 55°C. variation is less than ±O.25%. Tighter con
trol is available to special order (±0.05% from IO°C to 50°C). 

20 10 o 10 20 

TEMPERATURE IN DEGREES C 
3D 40 

L LOWER 
LIMIT 

so 0 0 

DiElECTRIC ABSORPTION: When tested in accordance with paragraph 
4.6.l5 of MIL-C-19978, the dielectric absorption shall not exceed 
0.05% over the entire operating temperature range. 

STABILITY: Long term (1 year) capacitance drift under maximum oper
ating conditions shall not exceed ±O.l %. 

VOLTAGE RATING: ARCO type HT and HB capacitors are produced in 
100 Volt DC rating. Other voltages to 1,000 volts can be supplied 
upon request. 

CAPACITANCE TOLERANCE: ARCO specializes in precision capacitors. 
Available from standard production are tolerances of ±10%, ±5%, 
±3%, ±2%, ±1 %, ±1/2 %, ±% %, ±0.1 %. 

BURN-IN: All ARCO capacitors are subjected to a minimum of two 
16 hour burn-in periods with 300% of rated voltage applied 
at 85°C. 

CONSTRUCTION: ARCO type HT and HB capacitors are hermetically sealed 
in metal cases with compression glass·lo-metal, solder-sealed terminals. 
They are wound with a SOLID CORE in the center for optimum stability, 
and are terminated with a disc lead assembly soldered directly to the 
extended foil for a completely NON-INDUCTIVE construction resulting 
in the lowest possible contact resistance and exhibiting complete 
FREEDOM FROM MICROPHONISM. 

AReo ELECTRONICS INC. • Manufacturine: Division • Community Drive, Great Neck. N. Y. 11022 • (516) 481-0500 - Ext. 717 or 727 
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ARea 
MANUFACTURING DIVISION 

polystyrene and mica 
precision capacitors 
zero temperaturecoellicient 

type KT tubular 

type KB rectangular bathtub cans 

hermetically sealed -.metal case 

type KE Ilat epoxy encapsulated 

A unique combination of Polystyrene and Mica dielectrics resulting in 
a capacitor offering a truly ZERO TEMPERATURE COEFFICIENT 
(±1O ppm/oC from -55°C to +85°C standard production) with the 
ultimate in long term STABILITY. Type KT and KB capacitors will meet 
or exceed all requirements of MIL-C-19978, where applicable, under 

ALL ENVIRONMENTAL CONDITIONS specified therein. 

ARCO Type KT, KB, and KE capacitors provide the utmostin performance 
for PRECISION-OSCILLATORS, TIMING CIRCUITS, and RC NETWORKS. 

specil.cations 

DISSIPATION FACTOR: When measured at or referred to 1kHz the dissi· 
pation factor shall not exceed the following 

.001 @ 23°C 

INSULATION RESISTANCE: Insulation resistance when measured at the 
applicable test temperature, shall equal or exceed the following values 

megohm x mfd 

except the insulation resistance } 
in megohms need not exceed 

23°C *85°C 

lOS 

10' 

10' 

10' 

'NOTE: verified on 100% of production 

OPERATING TEMPERATURE RANGE: The M(;U capacitor types listed can 
be used for continuous operation from - 55°C to + 85°C without 
derating. Transient exposure to +95°C will have NO DELETERIOUS 
effect. 

TEMPERATURE COEFFICIENT: The temperature coefficient of Arco Type 
KT, KB, and KE capacitors is truly zero, they are usually produced to a 
tolerance of ±1O ppm/oC. They can also be produced to zero 
±5 ppmo / C. The linearity, of the temperature coefficient regardless 
of tolerance is ±1 ppm/oC. Other temperature coefficient centers 
may be supplied within the range of -100 to + 20 ppm/oC THE 
TEMPERATURE COEFFICIENT OF THESE CAPACITORS is tested on a 
10D% basis. Data verifying these tests can be supplied at NO EXTRA 
COST as requested. 

DIELECTRIC ABSORPTIDN: When tested in accordance with paragraph 
4.6.15 of MIL~C·19978, the dielectric absorption shall not exceed 
1.0% over thp. entire operating temperature range. 

STABILITY: Long term n year) capacitance drift under maximum 
operating conditions shall not exceed ±0.05%. 

VOLTAGE RATING: Arco Type KT, KB, and KE capacitors are available in 
100, 200, and 400 volts DC ratings (all siJpplied in the same case 
size). Other voltages up to 1,000 volts can be supplied upon request. 

CAPACITANCE TOLERANCE:. ARCO specializes in precision capacitors. 
Available from standard production are tolerances of ±10%, ±5%, 
±3%, ±2%, ±1%, ±lh%, ±IA%, ±O.l% .. 

BURN·IN: All ARCO capacitors are subjected to a minimum of two 
16 hour burn-in periods with 300% of rated voltage applied 
at 85°C. 

CONSTRUCTION: The Arco Type KT, KB, and KE capacitors are con
structed by a unique combination of polystyrene dielectric sections 
with a linear negative temperature coefficient cross compensating 
a mica dielectric capacitor section with a linear positive TC. 
The polystyrene capacitor section is wound with a SOLID CORE in the 
center for optimum stability, and is terminated with a disc lead 
assembly soldered directly to the extended foil for a completely 
NON-INDUCTIVE construction resulting in the lowest possible contact 
resistance. The mica capacitor section is the well known Arco-Elmenco 
capacitor exhibiting highest reliability and performance character
istics. The individual capacitor sections as well as their combination 
have been constructed so as to guarantee all performance character
istics listed as well as complete FREEDOM FROM MICROPHONISM:. 

ARCO ELECTRONICS INC. • Manufacturing Division • Community Drive, Great Neck, N. Y. 11022 • (516) 4B7-0500-Ext. 717 or 727 
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ARCD polystyrene capacitors 
MANUFACTURING DIVISION 

l r-.930---i --j rO.1 

.312 
+.015 
-.005 

#24 
AWG 

NICKEL 
(HOT TIN 

DIP) 

ALL tolerances except where otherwise specified 
±0.005 

specifications 
CAPACITANCE RANGE: .001 to .01 mfd (lower and higer values 

are available upon request). Maximul)1 value .015 mfd. 
TOLERANCE: ±5%, ±2%, ±l%, ±Vz%, ±14%, ±0.1%. 
VOLTAGE RATING: 100VDCW 
INSULATION RESISTANCE: 1013 ohms minimum at 25°e-

1012 ohms at 85°e. 
DISSIPATION FACTOR: 0.01 % maximum at 25°e, - 0.02 

maximum at 85°e. 
DIELECTRIC ABSORPTION: 0.05% maximum at all temperatures. 
TEMPERATURE COEFFICIENT: Negative 190 ±30 ppm! °G 
LONG TERM OPERATING STABILITY: ±0.1 % maximum drift 

under fixed or variable operating conditions within 
specified maximum limits. 

All the above design advantages are accompanied by modest prices 
and quick delivery. Any value within the standard range (.001 mfd. to 
.01 mfd.) is in stock in all tolerances for immediate delivery (72 hours). 

. 
precIsion 

type PE 

Arco PFG Division announces availability of a new polystyrene dielectric capacitor 
with a thin configuration specifically designed for conservation of space in printed 
circuits and in filters. Flat polystyrene sections are encapsulated in uniform epoxy 
preforms to provide the following features: 

0.1" thickness 
Uniform lead spacing for p·c use. 
Uniform size and flush mounting. 
Both weldable and solderable leads. 
Rugged, moisture proof construction. WELDABLE 

LEADS 
NickelllA" 

(solderable, too) 
0.7" spacing 

ACTUAL 
SIZE 

SPACE 
SAVERS 

1 0 capacitors 
per inch 

.312" high 
Flush mount 

In addition to the physical advantages of this design, the electrical excellence of 
ARGO polystyrenes has been retained. High long term stability under maximum 
operating conditions, low dissipation factor and dielectric absorption, extremely 
high insulat'ion resistance, close tolerance are featured. And also important is the 
ARGO control of quality which results in close uniformity not only from unit to unit, 
but from production lot to production lot as well. 

The Nickel "A" leads of ARGO Type PE capacitors are welded directly to the 
capacitor section. The strength and permanence of electrical contact is thereby 
entirely independent of encapsulation. 

All Arco Type PE capacitors are "debugged" 100% prior to shipment by accelerated 
life test at stress levels exceeding ratings to eliminate potential early failures. 
Extensive data on reliability of Arco polystyrene capacitors is available for 
documentation 

RC networks 

the ultimate In temperature 
coefficient control of ARGO's ability to produce capacitors with adjustable- and closely uniform 

characteristics has facilitated the design of highly precise RG networks. 
By matching zero temperature coefficient resistors and capacitors, 
or by balancing temperature coefficients to obtain a zero. (or othe'r 
specified) T.G. on the RG product, networks which have long term 
stability independent of temperature are obtained. At the same time, 
Re products of better than ±0.05% accuracy can be supplied. Testing 
is performed on a 100% basis on both resistors and capacitors with 
temperature coefficient data. recorded at the temperature extremes. 

RC product. 

linear TC of +S ppm/oC over. 
temperature range of -SSoC 
to +BSoC. 

ARCO ELECTRONICS INC. • Manufacturing Division • Community Drive~ Great Neck, N. Y. 11022 • (516) 487·0500 - Ext. 717 or 727 
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ARCD 
MANUFACTURING DIVISION 

variable compression-type 
hermetically sealed mica capacitors 

type HE-SO 

-
500 Volts DC Flash·Test - 250 WVDC 

GUARANTEED RANGE 
At 3 Inch Pounds . At 3 Turns Open 

PART NUMBER OF Cap. Will Be Cap. Will Be NET PRICE 
NUMBER PLATES More Than MMF. Less Than MMF. (1·24) 

Ht·~02 2 PI. 130 15 $6.63 
HE·303 3 PI. 340 65 6.66 
HE·304 4 PI. 550 100 6.72 
HE·305 5 PI. 760 190 6.78 
HE-306 6 PI. 970 275 6.84 
HE-307 7 PI. 1180 350 6.90 
HE-308 8 PI. 1390 450 6.96 
HE-309 9 PI. 1600 550 7.02 
HE·310 10 PI. 1890 650 7.08 
HE·311 11 PI. 2110 780 7.17 
HE·312 12 PI. 2330 880 7.23 
HE·313 13 PI. 2605 1150 7.29 
HE·314 14 PI. 2830 1300 7.38 
HE·315 15 PI. 3055 1400 7.47 

.. Screw IS Insulated from capacitor element by mica washer. Above maximum 
capacity values are based on using 1'/2 to 1'l14 Mil Mica films. 

type HE-SOM 
1000 Volts DC Flash·Test - 500 WVDC 

GUARANTEED RANGE 
At 3 Inch Pounds At 3 Turns ojii!il 

PART NUMBER OF Cap. Will Be Cap. Will Be NET PRICE 
NUMBER PLATES More Than MMF. Less Than MMF. (1-24) 

HE·302·M 2 PI. 120 15 $6.63 
HE-303·M 3 PI. 320 65 6.69 
HE-304·M 4 PI. 500 100 6.75 
HE-305-M 5 PI. 690 180 6.81 
HE·306-M 6 PI. 880 265 6.90 
HE-307·M 7 PI. 1070 340 6.96 
HE-3oa·M 8 PI. 1260 425 7.02 
HE·309·M 9 PI. 1415 525 7.11 
HE-310·M 10 PI. 1600 615 7.17 
HE-311·M 11 PI. 1785 730 7.26 
HE·312-M I 12 PI. 1970 800 7.35 
HE·313-M i 13 PI. 2155 lQOo 7.41 
HE·314·M 14 PI. 2340 1100 7.50 
HE-315·M 15 PI. 2525 1200 7.62 
Screw IS Insulated from capacitor element by mica washer. Above capacity 
values are based on using 2 to 2'/4 Mil Mica. 

ARCO introduces the first hermetically·sealed variable compression·type 
mica capacitor. Designated as Types HE-30 and HE-30M, these units 
employ a specially designed enclosure that protects them against the 
effects of moisture, pressure variation, fungus, salt spray, dust, and 
mechanical damage. Additionally, the case provides effective electro· 
static shielding. 

The basic capacitor design is the time·tested Type 30 padder with estab· 
lished reliability verified by more than 25 years of operational experience; 

The enclosure measures IJ(6" by lX6/t by 3;4" deep. The drawn brass can 
is hot tin dipped and all mechanical parts are nickel·plated brass. The 
capacitor element is completely insulated from the case and connection 
is made at the rear by means of two lugs mounted on glass·to-metal 
seals. The unit is designed for single·hole panel mounting using a 
1%2" - 32 bushing. A bushing nut is furnished as part of the assembly. 
Rotational control can be either by means of a screwdriver slot at the 
end of the W' shaft or by means of a standard knob of the user's own 
choice. The rotary shaft seal enhances the stability of the shaft setting 
under conditions of shock and vibration. For complete locking of the 
shaft after adjustment, an accessory shaft lock is available. This shaft 
lock also provides redundant humidity protection where the ultimate 
in reliability is needed. 

The HE-30 is a 250VDC rated series in 14 discreet capacitance ranges 
from 15-130 PF to 1400-3055 PF. The HE-30M is a 500VDC rated series, 
also in 14 similar ranges from 15-120 PF to 1200-2525 PF. These are 
guaranteed minimum ranges in three turns of adjustment. Dissipation 
factor at 1 MC is better than .001. Insulation resistance is better than 
100,000 megohms. 

Stability of the capacitance varies with the particular setting, however, 
a conservative design limit is a maximum of ±3% change caused by all 
combinations of temperature cycling, vibration, shock, hysteresis, etc. 
As the extremes of environment are reduced toward laboratory condi· 
tions, the stability will be improved at least ten·fold or to ±0.3%. 
Operating temperature range is - 55°C. to + 85°C. 

T!"fW'i ' L% ;: {D-
I ' '-

--t I 1--.250 DIAM. 
~---.------ ~---/I n----L 

'%,·32 THREAD 

TOLERANCES 
(Except as Noted) 

DECIMAL ±.005 
FRACTIONAL ±y,; 

ARCO ELECTRONICS INC. • Manufacturing Division • Community Drive, Great Neck, N. Y. 11022 • (516) 487-0500 - Ext. 717 or 727 

612 See YELLOW SECTION for Local Offices, Phones eem /1969 



i44"iij'ffiN SECTION 1500 

CERAMIC CAPACITORS 

Cal-R microminiature ceramic capacitors are manufactured using unique proprietary methods of construction resulting in highly reliable 
performance characteristics. - Having developed advanced technologies in ceramic materials, Cal-R manufactures all the ceramic 
ware used in their capacitors. This in-house ceramic capability guarantees uniformity and reliability. - Cal-R ceramic capacitors have 
outstanding performance history on major military, space and industrial electronic programs where small package size and high re
liability are essential. 

AXIAL LEAD 
CAPACITORS 

250 and 300 Series - DIPPED 
Size: 7 sizes - from .190 long x .07S diameter. 
Capacitance Range: From 1 pF thru 1.0 mFd. 
Voltage: SO WVDC and 200 WVDC. 
Capacitance Tolerance: From ±S%. 
Dissipation Factor: 2.5% maximum. 
Temperature Range: -SSoC to + lS0oC. 
with no derating. 

250 and 300 Series - MOLDED 
Size: 7 sizes - from .200 long x .100 
diameter. 
CapaCitance Range: 1 pF thru 1.0 mFd. 
Voltage: SO WVOC and 200 WVDC. 
Capacitance Tolerance: From ±5%. 
Dissipation Factor: 2.S% maximum. 
Temperature Range: -SsoC to +lS0oC 
with no derating. 

500 Series - MOLDED 
Size: .260 long x .100 diameter. 
CapaCitance Range: 10 pF thru 22000 pF. 
Voltage: SO WVDC and 100 WVDC. 
Capacitance Tolerance: ±10% and ±20%. 
Dissipation Factor: Less than 2.S%. 
Temperature Range: - 55°C to + 125°C 
with no derating. 

CK12/CK15 Mil-type - MOLDED 
Size: 4 sizes - from .160 long x .090 diameter. 
CapaCitance Range: 10 pF thru 1.0 mFd. 
Voltage: SO WVDC and 100 WVDC. 
CapaCitance Tolerance: ±10% and ±20%. 
Dissipation Factor:2.S% maximum. 
Temperature Range: -5SoC to + 12SoC 
.with no derating. 

a subsidiary of CapTech Inc. 

CAPACITOR DIVISION 

eern 11969 

RADIAL LEAD 
CAPACITORS 

CK07/ CK1 0 Mil-type - DIPPED 
Size: 4 sizes from .080 high x .080 wide x .OSO 
thick. 
CapaCitance Range: 27 pF thru lS000 pF. 
Voltage: SO WVDC. 
Capacitance Tolerance: ±10% 2nd ±20%. 
Dissipation Factor: 2.0% maximum. 
Temperature Range: -SsoC to +12SoC 
with no derating. 

710 Series - DIPPED 
(NPO and Temperature Stable) 
Size: 4 sizes from .080 high x .080 wide x .oso 
thick. 
CapaCitance Range: 10 pF thru 1.0 mFd. 
Voltage: 2S WVOC and SO WVDC. 
Capacitance Tolerance: From ±S%. 
Dissipation Factor: As low as .1%. 
Temperature Range: -SsoC to + 12SoC 
with no derati ng. 
Temperature Characteristics: From 0 ±30 PPM/DC. 

CK05 and CK06 Mil-type - MOLDED 
Size: CKOS dimensions .200 high x .200 wide x 
. 100 thick. 
CKOS dimensions .300 high x .300 wide x .100 
thick. 
Capacitance Range: CKOS values 10 pF thru .1 mFd. 
CK06 values 1200 pF thru 1.0 mFd. 
Voltage: SO WVDC and 200 WVDC. 
Capacitance Tolerance: ±10% and ±20%. 
Dissipation Factor: 2.5% maximum. 
Temperature Range: -SsoC. to +12SoC 
with no derating. 

1601 Olympic Blvd. 

Santa Monica, California 90404 

(213) 451-9761 TWX 910-343-6966 

See YELLOW SECTION for Local Offices, Phones 

PELLET 
CAPACITORS 

Pellet Series - DIPPED 
Size: Various round and rectangular configurations 
from .OSO diameter x .020 thick and .100 long x 
.100 wide x .030 thick. 
Capacitance Range: 22 pF thru .1 mFd (other 
values available on special order). 
Voltage: SO WVDC. 
CapaCitance Tolerance: ± 10% and ±20% 
(other tolerances available on special order). 
Dissipation Factor: 2.S% maximum. 
Temperature Range: -SSoC to + lS00C 
with no derating. 
Leads: Disc terminations, ribbon or wire leads. 

MONOLITHIC CHIP 
CAPACITORS 

S-Cap. 100 Series 
Size: Various sizes from .080 long x .OSO wide x 
.050 thick maximum . 
Capacitance Range: 10 pF thru .22 mFd 
(to 1.0 mFd special). 
Voltage: 25 WVDC and SO WVOC. 
Capacitance Tolerance: From ±5%. 
Dissipation Factor: From .1%. 
Temperature Range: -5SoC to + 125°C 
with no derating. 
Temperature Characteristics: From 0 ±30 PPM/DC. 
Terminations: Palladium Gold standard (others 
available). 
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SERVING 
• APOLLO • POLARIS 
• SATURN • F-lll 
• GEMINI • TITAN 
• SUBROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
AND OTHERS 

PROCESSED TEFLONt CAPACITORS 
TEMP. RANGE: -70°C to 200°C WITHOUT DERATING (SPECIALS TO 250°C) 

• LOW TEMPERATURE COEFFICIENT • LOW DISSIPATION FACTOR OHMS TEMPERATURE CHARACTERISTICS (Typical) 

• HIGHEST INSULATION RESISTANCE • LOW DiElECTRIC ABSORPTION 
• SUBMINIATURE SIZE • MIL-C-19978C TYPES 
• HIGH STABILITY AVAILABLE 

HT SERIES (EXTENDED FOIL)-HIGHEST INSULATION RESISTANCE 
HT series capacitors exnibit the highest insulation resistance obtainable in 
the present state of the art (to >1014 ohms** min. for the HT-3). Other 
outstanding characteristics include dissipation factor <0.02%, dielectric 
absorption <0.03%, and low capacitance variation with temperature. For 
detailed performance characteristics of the basic (HT-2) type, and for 
higher performance types (HT-3 to HT·9) available-see tables and chart, 
this page. 

IOI4:~HT_3 
I" 

10 05 '= INSULATION RESISTANCE" 

10'1 ~ HT·2, HTM·3 

I'-
10" :==: lZ·4, LV·4, lU-4 " 
10'0. !:=:= HTM-2 

"-
'0' 

';~ , 0 ~ CAPACITANCE VARIATION , -
... 0 

.,-....... 
PHT 

- , -r-lV, lZ SERIES-MINIATURE/LOW VOLTAGE VERSIONS OF HT SERIES -, 0 HT. HTM -Y F'===L_ 

Series lV (50 WVDC) and lZ (15 WVDC) capacitors are designed to occupy 
minimum physical volume, while retaining most of the excellent electrical 
characteristics of the HT series. For detailed performance characteristics 
of the basic (lZ·4 and lV·4) types, and for higher performance types (lZ·S, 
8, & 9 and lV·S, 8, & 9) available-see tables and chart, this page. 

-" 

..:~~OISSIPA~IDN FACTOR 
0' 
0 HT, PHT, LZ, lV, lU 

7. .0 2. ° 2. .0 7, '0O 
TEMPERATURE (OC) 

HTM, PHTM --1 

'2, 150 '7, 200 

PHT SERIES-PRECISION/HIGH STABILITY EXTENSION OF HT SERIES **(Approx Mm. values shown, In ohms to 1.0 MFD: ohms lC MFD above l.0 MFO) 

PHT series capacitors are specially pro· 
cessed to obtain very high stability (re· 
trace <0.2%)t, and low capacitance varia· 
tion with temperature (see table at right). 
For detailed performance characteristics of 
the basic (PHT·2) type, and for higher per
formance types (PHT·3 to PHT·9) available 
-see tables and chart, this page. 

HTM SERIES (METAlIZED}-HIGH 
STABILITY AND SUBMINIATURE SIZE 
HTM series capacitors offer very low tem· 
perature coefficient (approx. -70 PPMj"C) 
and high insulation resistance (to > 1012 
ohms*" for the HTM·3), in addition to ex· 
tremely small physical size. For detailed 
performance characteristics of the basic 
(HTM·2) type, and for higher performance 
types (HTM·3 to HTM·9) available-see 
tables and chart, this page. 

PHTM SERIES-PRECISION/ LINEAR 
lC. EXTENSION OF HTM SERIES 
PHTM series capacitors exhibit ultra·stable 
retrace «0.02%)t and a low linear tem· 
perature coefficient (-70 PPMj"C ±30)t, 
supplementing the excel.lent characteristics 
of the HTM series. For detailed perfor· 
mance characteristics of the basic (PHTM· 
2) type and for higher performance types 
(PHTM·3 to PHTM·9) available-see tables 
and chart, this page. 

For Dimensions and Ordering 
Information of All Types

Refer to Balco Page 4 

PAGE 1 

BASIC CAPACITOR CHARACTERISTICS (TYPICAL) 

BALCO SERIES. HT LV,LZ PHT HTM PHTM 

TEMP. COEFF. 
1.0%, RT to 150°C 1.0% -70 PPM/OCt -70 PPM/OCt (neg.) OR 

% L>C vs TEMP. 1.5%, RT to 200°C RTto 160°C (approx.) ±30 
(Max. Approx.) 1.5%, RT to -70°C RTto -60°C (Most sizes) 

RETRACE <0.3% <0.3% <0.2% <0.1% <0.02% (After Temp. 
(HT-6) lV-6, lZ-6 (PHT-6) (HTM-6) (PHTM-6) Cyclingt) 

DISSIPATION 
FACTOR <0.02% <0.02% <0.02% <0.1% <0.05% 
(at 25°C & 1000 CPS) 

OIELECTRIC 
ABSORPTION <0.03% <0.03% <0.03% <0.03% <0.03% 
(at 25°C) 

INSULATION 
RESISTANCE ¥. lxl012 lxl011 lxl012 lxl010 lx1010 

(Min. at 25°C) 

TOLERANCES TO: 1/2% 1/2% 1/4% 1/4% 1/10% 

tOver restricted temperature ranges .... iN OHMS TO 1.0 MFO; OHMS X MFO ABOYE 1.0 MFO 

HIGHER PERFORMANCE TYPES AVAILABLE 
Char. Additional Performance TYPES 
No. Over the Basic HT· HTM· LZ· LV· PHT· PHTM-
-2 BAS I C HT·2 HTM·2 -'- - PHT·2 PHTM·2 
-3 Basic + Hi. I.R. (a) HT·3 HTM·3 - - PHT·3 PHTM-3 
-4 Basic + Sm. Size (b) HT·4 HTM·4 LZ·4 LY·4 PHT-4 PHTM·4 
-S Basic + Hi. I.R. +Sm. Size HT·S* HTM·S LZ·S* LY·S* PHT·S PHTM·5 
-6 Basic + Hi. Stab. I[C) HT·6 HTM·6 LZ·6 LY:Il' PHT·6 PHTM·6 
-7 Basic + Hi. I.R. + Hi. Stab. HT·7 HTM·7 - - PHT·7 PHTM·7 
-B Basic + Sm. Siz. + Hi. Stab. HT·8 HTM·8 LZ·8 LY·8 PHT·8 PHTM·8 

9 Basic + Hi. I.R. + Sm. Siz. + Hi. Stab. HT·9* HTM·9 LZ·9* LY·9' PHT·9 PHTM·9 
(a) Hi. I.R. = Highest insulation resistance-one to two orders above the basic. 
(b) Sm. Siz. = 2S to 40% smalier than the basic (at reduced voltage) 
(c) Hi. Stab. = Highest Retrace-appreciably better than the basic. 

"AvaIlable in most capacity and voltage ratings t DuPont Reg. Trademark 

MAIN PLANT: 307 WASHINGTON STREET, ORANGE, NEW JERSEY 07050, TEL. (201) 677-1200 

614 See YELLOW SECTION for Local Offices, Phones eem/1969 



iMiiiij'ffiD SECTION 1500 

SERVING 
• APOLLO • POLARIS 
• SATURN • F-lIl 
• GEMINI • TITAN 
• SUB ROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
D OTHERS 

PROCESSED MYLARt CAPACITORS 
TEMP. RANGE: -70°C to 125°C 

llHMS 

• SUBMINIATURE AND ULTRA·MINIATURE SIZE 
• HIGH INSULATION RESISTANCE 
• PRECISION HIGH STABILITY TYPES 
• MIL·C·19978C TYPES AVAILABLE 10 '0 --,---+-_._- .-~ 

OT SERIES (EXTENDED FOILl-HIGH INSULATION RESISTANCE 
• -t- - - -----+ 

:~ INSULATION RESISTANCE** 
10' I _~._. _____ _ 

:~+---~-'=-=-~~-=~-=T -- ---t-
,+----t---l- ____ 1-_ -i-- + -

10· I I 

QT series capacitors provide high insulation resistance (>1 x 1011 ohms), 
miniature physical size, and will operate to 125°C. Extremely modest cost 
qualifies this series for general purpose applications where high perfor· 
mance is essential. For detailed characteristics of the basic (QT·l) type, 
and for higher performance types (QT·3 to QT·7) available - see tables 
and chart, to right. 

",....i----+---~--+------r_____7' 

POT SERIES-PRECISION/ HIGH STABILITY EXTENSION OF QT SERIES 
PQT series capacitors are processed for optimum stability, retaining the 
excellent characteristics of the QT series. Retrace is <0.25%, with very 
low long term drift effects. The unit exhibits some delayed thermal reo 
sponse during temperature cycling that may require longer than normal 
stabilization times, which should be considered in sophisticated applica· 
tions. For detailed performance characteristics of the basic (PQT-l) type, 
and for higher performance types (PQT-3 to PQT-7) available-see tables 
and chart, to right. 

2.0:--+ -,- __ +- - -. ________ -----1-__ 

.. :~:+D~SSIPATION FA~T_OII;.-1 
O.5r+ QT 

o -50 -25 o 25 50 

TEMPERATURE (OC) 

QTM -

75 100 125 

**(Approx Min. Values shown, In ohms to 1.0 MFD; ohms )( MFD above 1.0 MFD) 

OTM SERIES (METAlIZED}-SUBMINIATURE 
QTM series capacitors offer subminiature and 
ultra·miniature size (type QTMA), in capacitance 
ratings to >20.0 mfd. Outstanding electrical 
characteristics include insulation resistance >5 
x 1010 ohms. For detailed performance character
istics of the basic (QTM·l) type, and for higher 
performance types (QTM-3 to QTM·7) available
see tables and chart, to right. 

POTM SERIES-PRECISION/ HIGH 
STABILITY EXTENSION OF QTM SERIES 

BASIC CAPACITOR CHARACTERISTICS (Typical) 

BALCOTYPE • QT QTM PQT PQTM 
15% RT. to 125°C 15% RT. to 125°C 

%Ll C vs TEMP. 
5% RT. to 85°C 3% RT. to 85°C 

-6% RT. to -55°C 1 % RT. to 60°C 
(max., approx.) -2% RT. to O°C 

-3% RT. to -20°C 
-6% RT. to -55°C 

RETRACE <0.3% <0.25% <0.25% <0.20% (After Temp. (QT-6) (QTM-6) (PQT-6) (PQTM-6) Cycling) 
DISSIPATION 
FACTOR <0.6% <1.0% <0.5% <0.7% 
(at 25°C and 1 KC) 
DIELECTRIC 
ABSORPTION <0.2% <0.5% <0.2% <0.5% 
(at 25°C) 
INSULATION 
RESISTANCE** 1 x 1011 5 X 1010 1 X 1011 5 X 1010 
(min. at 25°C) 
TOLERANCES TO: 1% 1% 1% 1% 

PQTM series capacitors provide very good sta
bility in addition to the small physical size of the 
QTM series. Retrace is <0.2%, with very low long 
term drift effects. The unit exhibits some delayed 
thermal response during temperature cycling that 
may require longer than normal stabilization 
times, which should be considered in sophisti
cated applications. For detailed performance 
characteristics of the basic (PQTM-l) type, and ** IN OHMS TO 1.0 MFD; OHMS X MFD ABOVE 10 MFD 
for higher performance types (PQTM-3 to PQTM-7) 
available-see tables and chart, to right. 

For Dimensions and Ordering 
Information of All Types

Refer to Balco Page 4 

HIGHER PERFORMANCE TYPES AVAILABLE 
Char. Additional Performance T Y PES 
No. Over the Basic QT QTM PQT 

-1 BAS I C OT-1 OTM-1 POT-1 
3 Basic + Hi. I.R. (a) OT-3' OTM-3* POT-3 

--4 Basic + Sm. Silo (b) OT-4 OTM-4 POTA 
-6 Basic + Hi. Stab. (c) OT-6 OTM-6 POT-6 
-7 Basic + Hi. I.R. + Hi. Stab. OT-7* OTM-7 POT-7 

(a) Hi I.R. = Highest insulation resistance-one to two orders above the basic. 
(b) Sm. Silo = 25 to 40% smaller than the basic (at reduced voltage) 
(c) Hi Stab. = Highest Retrace-appreciably better than the basic. 

*Available in most capacity and voltage ratings. tDupont Reg. Trademark. 

PQTM 

POTM-1 
POTM·3 
POTM-4 
POTM-6 
POTM-7 

PAGE 2 
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SECTION 1500 

SERVING 
• APOLLO • POLARIS 
• SATURN • F-lll 
• GEMINI • TITAN 
• SUBROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
OTHERS • 

STABILIZED POLYSTYRENE CAPACITORS 
TEMP. RANGE: -70°C to 85°C 

T SERIES (EXTENDED FOIL)-
IGH STABILITY 

P 
H 
P 
s 
d 
t 

r series capacitors exhibit high insulation re-
istance (to > 5 x 1012 ohms for the PT-3), low 
issipation factor and very low dielectric absorp-
ion, and very good retrace « .05% for type 

PT-6). For detailed performance characteristics of 
he basic (PT-I) type, and for higher performance 
ypes (PT-3 to PT-?) available- see tables and 

c hart, to right. 

PPT SERIES - PRECISION/HIGHEST 
STABILITY EXTENSION OF PT SERIES 
PPT series capacitors are specially processed and 
abricated to obtain highest stability «0.025% 

total retrace) and highly linear temperature co-
efficient (-105 PPM/DC ±15). For detailed per-
formance characteristics of the basic (PPT-1) 
type, and for higher performance types (PPT-3 to 
PPTl?) available-see tables and chart, to right. 

For dimensions and Ordering Information 
of All Types - Refer to Balco Page 4. 

• LINEAR TEMPERATURE COEFFICIENT • HIGH STABILITY 
• HIGH INSULATION RESISTANCE • MIL-C·19978C TYPES AVAILABLE 

BASIC CAPACITOR TEMP£RATURE CHARACTERISTICS 
(Typical) CHARACTERISTICS (TYPICAL) "'''''''' 'd'tm BALCOTYPE • PT PPT 

TEMPERATURE -105 -105 '" "" .. " ..•. - - "" (ApprOll. min. • 

COEFFIC.lENT PPM/OC PPM/OC r~'~~~s ~~or~ 10·t 
±25 ±15 MFD; ohms x • ~ 

RETRACE 
MFD above 1.0 PT-l 

<.05% <0.025% MFD) • 

(After Temp. (PT-6) (PPT-6) Cycling) 10" 

DISSIPATION 
r:-- TEMP. COEFFICIENT ~ FACTOR <.02% <.02% La 
-..... I PT 

(at 25°C & 1 KC) .. - 1;~1-
DIELECTRIC " a - --- ~--r--ABSORPTION <.05% <.05% -.' 
(at 25°C) -La -

INSULATION 
DISSIPATION FACTOR 1_ RESISTANCEt 5x 1011 5 X 1011 

(min. at 25°C) .0' -H PT&PPT I l 
TOLERANCES TO: 1/4% 1/10% ".00 

o 
-50 -25 0 25 50 75 

tiN OHMS TO 1.0 MFD; OHMS X MFD ABOVE 1.0 MfD TEMPERATURE ("C) 

HIGHER PERFORMANCE TYPES AVAILABLE 
CHAR. NO. ADD'L. PERFORMANCE OVER THE BASIC PT PPT 

-1 BASIC PT-l PPT-l 
-3 BASIC +HIGH I.R. (a) PT-3 PPT-3 
-6 BASIC + HIGH STAB. (b) PT-6 PPT-6 
-7 BASIC + HIGH I.R. + HIGH STAB. PT-7 PPT-7 

(a) HIGH I.R. High insulation resistance one to two orders abuve the bas;". 
(b) HIGH STAB. = Retrace-appreciably better than the basic. 

PROCESSED POLYCARBONATE CAPACITORS -70°C to 125°C 
OHMS TEMPERATURE CHARACTERISTICS ITypicali • HIGH STABILITY. LOW TEMPERATURE 
101~ 6 ~~ .' . c.C+- .. ,=, ~_'--= , 1== f=INSUlATION RESISTANCE~ , - BASIC CAPACITOR CHARACTERISTICS (Typical) 
1013 1> -- F , BALCO TYPE. KTM PKTM , -10 '1 6 

po-KTM·3 
% "" C vs .5% RT. to 85°C .25% RT. to 85°C 

......... /-- -, 
TEMPERATURE ::g;Z :r i~ ~~~~c 75% RT. to 125°C , 

1011 b -
(max. approx.) .75% RT. to -55°C 

10" ~ET-K7M'1 
~-== ..:.:~ "'c RETRACE 

(After <0.10% 
Temp. (KTM-6) Cycling) 

10' .. 

1.5 =-i'MA'i-aPACITANCEVARIATION-t 
DISSIPATION 
FACTOR <0.5% 

%10~~' V (at 25°C & 1 KC) 

0.5 "'i ~ KTMt-t-- +- - .#'r' PKTM DIELECTRIC 
ABSORPTION <0.5% 

0 (at 25°C) 

%iitt}:tSiP~~C~OR-r*1 
INSULATION 
RESISTANCEt 1 X 1010 
(min. at 25°C) 

-75 ·50 ·25 0 25 50 75 100 125 150 TOLERANCES TO: ).-2% TEMPERA TURE ! C) 

* 
,Ap, rol.. Min. values shown, in ohms· to 1.0 MfO: ohms x !IIFD abo'ttl 1.0 MfDJ 

For Dimensions 
and Ordering 
Information of 
All Types 

HIGHER PERFORMANCE TYPES AVAILABLE 

Refer to Balco 
Page 4. 

CHAR. NO. 
-1 

-3 
-6 

-7 

ADO'L. PERFORMANCE OVER THE BASI C KTM 
BASIC KTM-l 
BASIC + HIGH I.R. (aJ KTM-3 
BASIC + HIGH STAB. (bJ KTM-6 
BASIC + HIGH I.R. + HIGH STAB. KTM-7 

<0.05% 
(PKTM-6) 

<0.5% 

<0.5% 

1 X 1010 

~% 

PKTM 
PKTM-l 
PKTM-3 
PKTM-6 
PKTM-7 

(a) HIGH I.R. - High insulation resistance-one to two orders above the basic. 
PAGE 3 (b) HIGH STAB. ~ High stability-appreciably better than the basic. 

COEFFICIENT • SUBMINIATURE SIZE 
• HIGH INSULATION RESISTANCE 
• MIL·C·19978C TYPES 

AVAILABLE 
KTM SERIES CMETAlIZED)-
KTM series capacitors provide high 
insulation resistance, very low capac
itance change with temperature, and 
good stability-in addition to mini
mum physical size for a wide range of 
capacitance values to >20.0 mfd. For 
detailed performance characteristics 
of the basic (KTM-1) type, and for 
higher performance tvoes (KTM-3 to 
KTM-7) available. 

PKTM SERIES- HIGH 
STABILITY/LOW TEMP. COEFF. 
EXTENSION OF KlM SERIES 
PKTM series capacitors are processed 
for very high stability (retrace 
<0.05%) and extremely low temper
ature coefficient (see table at right), 
while retaining the outstanding char
acteristics of KTM series. For detailed 
performance characteristics of the 
basic (PKTM-1) type, and for higher 
performance types (PKTM-3 to 
PKTM-?) available. 
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I§§.iiij,ffi@ SECTION 1500 

SERVING 
• APOLLO • POLARIS 
• SATURN • F-lll 
• GEMINI • TITAN 
• SUBROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
AND OTHERS 

CAPACITOR DlMENSIONS* AND ORDERING INFORMATION 
POPULAR VALUES SHOWN (INTERMEDIATE AND OTHER VALUES AVAILABLE) 
• ALL UNLISTED IN·BETWEEN SIZES AVAILABLE • REPRESENTATIVE SIZES FOR SOME BASIC TYPES SHOWN 

• LARGER MFD AND WVDC RATINGS AVAILABLE • MANY ITEMS IN STOCK 

MOST PRECISION AND EXTENDED PERFORMANCE TYPES HAVE THE SAME DIMENSIONS AS THEIR BASIC TYPES. 

Processed Teflont Types LZ·4, LV·4, HT·4, HT·2, HTM·4, and HTM·2 (-70°C to 200°C) 
FOR DE'TAILED TECHNICAL INFORMATION REFER TO PAGE 1 , 

LZ·4 LV·4 HT·4 HT·2 HTM·4 HTM·2 
MFD 15 WVDC 50 WVDC 100 WVDC 200 WVDC 400 WVDC 600 WVDC 50 WVDC 200 WVDC 400 WVDC 600 WVDC 
.0005 .170 x Ii{, .170 X 1M6 .170 X '716 .190 x % .190 x % .190 x % ** ** ** ** 

. 001 .170 x lYt6 .170 x Ij-(, .190 X '7{6 .235 x % .235 x % .235 x % ** ** ** ** 
.006 .190 x ?/g .190 x ?/g .235 x 1 .312 x ?/g .400 X 17'1'6 .400 X '7{6 ** ** ** ** 
.01 .190 x 1% .190x1% .312 x % .312 x 1 .400 x 1Ya .400 x 1Ya ** ** ** ** 
.022 .312 x Ij-(, .312 x % .312 x 1Ya .400 x 1Ya .500 x 1Ya .500 x 1Ya ** ** ** ** 
.05 .312 x Ii{, .312 x 1Ya .400 x 1).;; .500 x 1% .562x1Y, .562x1Y, .235 x Hi, .312 x 1y', .400 x go(, .500 X l?o(, 
.1 ** .400x 1% ** .670 x 1% .750 x 1Y, 1.0 x 2 .312 X 1?o(, .400 x 1y', .500 x 1?o(, .670 x 1y', 
.25 ** ** ** .750 x 2 1.0 x 1?/g 1.375 x 2 .400 X 1y', .500 x 1y', .670 x 1y', .750 xl'", 
.5 ** ** ** 1.0 x 2 1.375 x 1?/g 1% x2Y, x2 .500 x 1y', .562 xl'", .875 X 1y', 1.0 x P7{.-; 

1.0 ** ** ** 2x2x1Ya 1%x2Y,x2 ** .500 xl'", .750 xl'", 1.0 X 1'Yt'6 1% X 1'~6 

2.0 ** ** ** 2x2x2}(, ** ** .670 xl'", 1.0 X 1'7{6 1% xl'", 1% x 2Y, x 2 
4.0 ** ** ** ** ** * * .875 X 2y', 1.375 xl'", 1% x 2Y, x 2 ** 

Processed Mylart Types QTM·4 and OTM·1 (-70°C to 125°C) Processed Mylart Types OT·4, and OT·1 (-70°C to 125°C) 
FOR DETAILED TECHNICAL INFORMATION, REFER TO PAGE 2 FOR DETAILED TECHNICAL INFORMATION, REFE:R TO PAGE 2 

QTM·4 QTM·l QT-4 QT-l 
MFD 50 WVDC 200 WVDC 300 WVDC 400 WVDC 600 WVDC MFD 50 WYDC 100 WYDC 200 WYDC 400 WYDC 600 WYDC 

.05 .190 x ?/g .235 x 1 .312 x Yo .400 x ?/g .400 x 1% .001 .170 x 1~6 .170 X '716 .170 X 'Yt6 .170 x % .190 x ?/g 

.10 .235 x ?/g .312 x % .400 x % .400 x 1% .500 x 1% .0033 .170 x '7{6 .170 X 'K6 .170 X '", .190 X '", .235 x ?/g 

.25 .312 x 1 .400 x 1 .400 x 1% .500 x 1Y, .562 x 2% .006 .190 x % .190 x % .190 X '7{6 .235 x ?/g .312 x ?/g 

.50 .400 x 1 .400 x 1% .500 x 1Y, .562 x 1?/g .750 x 2% .01 .190 x '7{f .190 X '%'6 .190 x 1 .235 x 1 .312 x 1Ya 
1.0 .400x1% .500 x 1Y, .562 x 1% .750 x 1?/g 1.0 x2% .015 .235 x y. .235 x % .235 x 1 .235 x 1% .312 x 1% 
2.0 .500 x 1% .562 x 1?/g .750 x 1?/g 1.0 x1?/g ** .022 .235 x ?/g .235 x ?/g .312 x ?/g .312 x ?/g .400 x IYa 
4.0 .670 x 1% .750 x 1% 1.0 x1?/g ** ** .05 .235 x ?/g .312 x Yo .312 x 1Ya .400 x 1Ya .500 x 1Y. 
5.0 .670 x 1% .750x2% 1.25 x 1% ** ** .10 .312 x ?/g .312 X 1}(, .400 x 1Y. .500 X I", .670x1% 
8.0 .750 x 1% 1.0 x1?/g ** ** ** .25 .312 x 1Ya .400 x 1Ya .562 x 1% .670 xl'", .750x1?/g 

10.0 .750 x 2 1.0 x 2% ** ** ** .50 .400 x 1% .500 x I", .750 x 1% .750 x 2% 1.0 x2% 
12.0 ** 1.0 x 2% ** .. ** 1.0 .562x1% .670 x 1% .750 x 2% 1.25 x 1?/g 1.375 x 2% 
20.0 ** 1.375 x 2% ** .. ** 2.0 ** ** 1.25 x 1% ** ** 

Stabilized Polystyrene Type PT·1 (-70°C to 85°C) Processed Polycarbonate Type KTM·1 (-70°C to 125°C) 
FOR DETAILED TECHNICAL INFORMATION, REFER TO PAGE 3 FOR DETAILED TECHNICAL INFORMATION, REFER TO PAGE 3 

PT·l KTM·l 
MFD 100 WYDC 200 WYDC 400 WYDC 600 WYDC MFD, 50 WVDC 100 WVDC 200 WVDC 400 WVDC 
.0005 .170 x ?/g .170 x ?/g .190 x ?/g . 190 x ?/g .05 .235 x 3/ • .312 X 3/. .312 x 7/8 .400 x 1 
.001 .170 x ?/g . 190 x ?/g .235 x ?/g .235 x 1 .068 .312 x 3/ • . 312 x 7/ • .400 x 7/8 .400 x 1 
.006 .190 x 1 .312 x ?/g .400 x ?/g .400 x 1 . 10 .312 x 3/ • .312 x 7/. .400 x 7/ • .500 x 1 
.0lD .235 x 1 .312 x 1 .400 x 1 .400 x 1).;; .22 .312 x 7/8 . 400 x 1 .400 X PI • .562 x 13/8 
.022 .312 x 1 .400 x I .500x1Ya .500x1% ,33 .400 x 7/ • .400 x 1 . 400 x 13/8 .562 X 17/ • 
.05 .400 x 1 .500 x 1Ya .562 x 1% .670 x 1Y, .47 .400 x 1 .500 x 1 . 500 x Hil .670 x 17/ • 
.10 .500 x 1 .670 x 1Ya .750x1% .875 XlY, .50 .400 x 1 .500 x 1 . 500 X 13/8 .670 X 17/ • 
.25 .670 x IYa .875 x 1Y, 1.25 x 1Y, 1.375 x 1% 1.0 . 500 x 1 .562 X 1'/ • . 562 x 17/8 .875 x 1?1 • 
.5 .750x1% 1.0 x 1?/g 1.375 x 1?/g 1% x 2Y, x 2 2.0 . 670 X 1'18 .670 x 1% .670 x 17/ • 1.00 x 23/8 

1.0 ** 2x2x1Ya 1%x2Y,x2 ** 
2.0 ** 2 x 2 X 2}(, ** ** 
5.0 ** 2 x 2 x 5 ** ** 

4.0 . 750 x 1% .750x 17/8 .875 x 17/ • ** 
5.0 .750 X 13/. .750 x 17/8 1.00 X Fl. ** 

10.0 .875 X 17/. 1.00 x 23/. 1.25 x 23/. ** 

To Order Specify: GENERAL INFORMATION: 
(1) SERIES (HT, HTM, QT, QTM, PT, KTM, ETC.) 

(2) CHARACTERISTIC NO. (-1, ·2, etc., e.g. PT·1, HT·2) 

(3) MFD, WVDC, AND TOLERANCE R~TINGS 

*(1) All dimensions given are for Type 1 construction, i,e" Hermetic Metal 
Case (epoxy filled); Compression Glass Seals; Floating Circuit. 

(4) CONSTRUCTION TYPE: (I-Hermetically Sealed Metal Case, 
2·Film Wrap, 3·Epoxy Case, or 4·Film Wrap/Epoxy Ends). 
Type 1 supplied unless otherwise specified. 

(5) CATALOG No. 69-1 t DuPont Reg. Trademark 
**Available on Request 

(2) Tubular cases are brass-1000/0 tinned-(chrome plated brass cans and 
Stainless Steel cans are available on special request). 

(3) The standard tolerances_ on physical dimensions are ±Jij' on diameter and 
);,,', on length. Closer tolerances are available on request. 

(4) Leads are tinned copper·clad steei-#20 AWG by 1Y," minimum length. 
#22 AWG standard for cases less than ,400 dia. Other types available 
on request (e,g. Dumet, Nickel, etc,). 

PAGE 4 
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ULTRA-STABLE 
LINEAR 
TEMPERATURE 
COEFFICIENT 
CAPACITORS 

• EXCEPTIONAL TEMPERATURE 
COEFFICIENT LINEARITY 
(TO < ±4 PPM/DC) 

• ULTRA·STABLE RETRACE (TO <0.01%) 

• TYPES AVAILABLE TO 165°C 

Balco's ultra-stable/linear temperature 
coefficient line, types lUS-! through 
6US-!, offers stability far ·exceeding the 
previous state of the art. The outstanding 
retrace characteristics shown in the table 
(right) represent the maximum difference 
between room temperature cap·acitance 
values before and after anyone complete 
temperature cycle over the full tempera· 
ture range. These values are closely ap
proached even after as many as ten com
plete temperature cycles. 

Temperature coefficient linearity is main
tained within the definite limits shown in 
the table (right) for a wide range of rat
ings. The nominal temperature coeffi
cient value, however, is somewhat depen
dent on various parameterS such as 
capacitance, size, etc., and for this rea
son these values are indicated as "ap
proximate." For additional information, 
write for details. 

OTHER CAPACITOR TYPES 

SERVING 
, APOLLO ' POLARIS 
, SATURN ., F-l11 
, GEMINI • TITAN 
, SUB ROC ' MOL 
, MARINER • HAWK 
, MARS ' VENUS 

PROBE PROBE 
RS 

BASIC CAPACITOR CHARACTERISTICS (Typical) 

BALCO TYPE. lUS-l 2US-l 3US·l 4US-1 5US·1 8US-l 

OPERATING -70°C to -70°C.to -70°C to -70°C to -lO°C to -70°C to 
TEMP, RANGE +75°C +85°C +100°C +125°C +150°C +165°C 

APPROX, -100 -100 -70 -70 -70 -70 
NOMINAL TEMP, PPM/DC PPM/DC PPM/DC PPM/DC PPM/DC PPM/DC 
COEFFICIENT (O°C to (-40°C to (-55°C to (-55°C to (-55°C to (-55°C to 

+60°C) + 70°C) + 100°C) +125°C) +150°C) + 165°C) 

TEMPERATURE <±4 <±6 <±10 <±15 <±20 <±30 COEFFICIENT PPM/DC PPM/DC PPM/DC PPM/DC PPM/DC PPly'lfOC 
LINEARITY 

RETRACE 
(After Temp. <0.01% <0.02% <0.02% <0.02% <0.03% <0.03% 
Cycli~g) 

DISSIPATION 
FACTOR <0.01% «0.01% 
(At 25°C and 1 KC) 

<0.05% <0.05% <0.05% <0.05% 

DIELECTRIC 
ABSORPTION <0.05% <0.05% <0.05% <0.05% <0.05% <0.05% 
(At 25°1;) 

INSULATION 
RESISTANCEt 1x1011 1xlOll lx1010 lx10 10 1x101o lxl010 

(Min., at 25°CI 

TOLERANCES TO: 1/10% 1/10% 1/10% 1/10% 1/10% 1/10% 

tiN OHMS TO 1.0 MFD; OHMS X MFD ABOVE 1.0 MFD 

DIMENSIONS - 50 AND 100 WVDC* 
lUS·l 2US-l 3US·l 4US·l 5US-l 6US·l 

MFD DIA LG DIA LG DIA LG DIA LG DIA LG DIA LG 
.01 .400 x 1.0 .400 x 1.0 .400 x Ye .400 x Ye .400 X 1K6 .400 X lK6 
.022 .500 x lYe .500 x lYe .400 x Ye .400 x Ye .400 X 1K6 .400 X 1K6 
.033 .500 x 1% .500 x 1% .400 x Ye .400 x Ye .400 x iK6 .400 X 1K6 
.047 .562 x 1% .562 x 1% .400 x Ye .400 x Ye .400 X 1K6 .400 X lK6 
.068 .670 x 1% .670 x 1% .400 x 1K6 .400 X 1K6 .500 X 1K6 .500 X 1K6 
.082 .750 x 1% .750 x 1% .400 x 1K6 .400 x 1K6 .500 x 1K6 .500 X 1K6 
.1 .750 x 1% .750 x 1% .400 x 1K6 .400 X 1K6 .500 X 1K6 .500 X 1K6 
.22 .750 x lYe .750 x lYe .500 x 1K6 .500 X 1K6 .500 X l1K6 .500 X 11K6 
.33 .875 x lYe .875 x 1Ys .500 x 1% .500 x 1% .875 x PU6 .875 x 1% 
.47 1.0 x lYe 1.0 x lYe .562 x 1% .562 x 1% .875 x PU6 .875 x 1% 
.68 1.25 x lYe 1.25 x lYe .670 x PU6 .670 X 1~6 1.0 x1~~ 1.0 x PK6 
.82 2 x 2 x lYe 2x2x1Ye .750 x 1% .750 x 1% 1.0 x1% 1.0 x 11K6 

1.0 2x2xlYe 2x2x1Ye .750 x 1% .750 x 1% 1.0 x1% 1.0 x 11U6 

*HIGHER VOLTAGE RATINGS AND OTHER CAPACITANCE VALUES AVAILABLE ON REQUEST 

CAPACITORS TO MIL-C-19978B-Teflon, mylar, and polystyrene types 
available (styles CQ05, CQ08, CQ09, CQ10, CQll, CQ12, and CQ13)
all capacitance values, voltages, and circuit diagrams. 

HIGH VOLTAGE CAPACITORS-Types available to 6000 WVDC, with very 
high insulation resistance, good stability and minimum physical size. 
SPECIAL CONFIGURATIONS - Types can be supplied in special en
closures specifically designed for stringent customer space require
ments. HIGHEST INSULATION RESISTANCE AT ELEVATED TEMPERATURES

Capacitor types available with insulati0l:! resistance exceeding 1 x 10" 
ohms at 8S·C. Higher temperature types are also available. 

MATCHED PAIRS AND SETS-Capacitor types can be matched in pairs 
with 0.075%. Capacitance at 2S·C, and on temperature coefficient 
within ±lOPPMI"C from 25·C to +12S·C. 

PAGE 5 

HIGHEST RELIABILITY CAPACITORS EXCEEDING MIL-C-19978B-Types 
available to very tight A.Q.L.'s for advanced environmental require· 
ments, e.g. extended life tests, severe shock and vibration at elevated 
temperatures, 100% burn-in, etc .. 

For Special Applications or Additional Information-Write For Details 
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TEMPERATURE STABLE 
RC NETWORKS 
• MINIATURE SIZE 
• NEAR ZERO TEMP. COEFFICIENT 
• HIGH TRACKING ACCURACY 
• CLOSE TOLERANCE 
• HIGH TEMPERATURE (TO > 125°C) 

NOW FOR THE FIRST TIME IN ONE FACILITY, BALCD COMBINES MAN· 
UFACTURING CAPABILITIES IN PRECISION FILM CAPACITORS AND 
PRECISION RESISTORS. 
It is no longer necessary to purchase separate components whose 
compatibility is a matter of chance. Attempting to closely match dis
similar parts is expensive and risky. AT BALCO WE ARE SPECIALISTS. 
Your RC application will be reviewed by a staff experienced in the pit
falls of network design. 

The combined operations of BALCO CAPACITORS and its newly ac
quired resistor division, MARSTAN ELECTRONICS, represents a truly 
unique capability to provide the finest in RC networks. With both 
divisions located in one central manufacturing plant, state·of·the·art 
RC network performance can now be realized on a production basis. 

Our unique side by side processing insures the ultimate in component 
compatibility and over·all performance. Our files of applications in· 
clude Integrators, Phase Shifters, Oscillators, Twin·T Filters, etc. 

RC product accuracy and stability is dependent on practical restrai.nts 
on the individual components and, to aid the circuit designer in 
realistically computing system accuracy, the table to the right has 
been developed. 

NETWORK RC PRODUCT TOLERANCES CAN BE SUPPLIED 
to ±0.03 % of the specified nominal value at any constant tempera· 
ture. Tolerances on individual capacitive or resistive components' can 
be supplied to <0.02% at any specified constant temperature. 

RC PRODUCT VALUES VIRTUALLY TEMPERATURE IMMUNE 
e.g. ±0.05% max. change from 25°C to 75°C, ±0.10% from 25°C 
to 125°C, and ±0.15% from 25°C to -55°C. Types are available 
with combined retrace and hysteresis effects to less than <0.02% 
even after repeated temperature cycling. 

NETWORK PAIRS ("DUAL" NETWORKS) 
can be supplied with individual RC products matched to within 
±0.03% at any specified constant temperature. Absolute tracking 
accuracy between RC products can be provided to within ±0.1O% 
from -15°C to 85°C and ±0.15% from -55°C to 125°C, includ
ing initial tolerance match. 

RC NETWORK SETS PACKAGING 
These devices can be supplied in compact hermetically sealed cases 
or printed circuit cases, or supplied as individual components. 

RELIABILITY & DOCUMENTATION 
can be supplied to meet and exceed high reliability specifications of 
standard mil spec. requirements. On special request, documented 
test data on serialized RC networks can be supplied with each lot 
shipped. 

i@"iij,md SECTION 1500 

SERVING 
• APOLLO • POLARIS 
• SATURN • F·lIl 
• GEMINI • TITAN 
• SUBROC • MOL 
• MARINER - HAWK 
• MARS • VENUS 

PROBE PROBE 
ANO OTHERS 

RC NETWORK (GENERAL CHARACTERISTICS") 

RC PRODUCT 
NOMINAL CLOSEST STABILITY RC PRODUCT 

TEMP. TIME INITIAL AFTER TEMP. VARIATION 
RANGE CONSTANT TOLERANCE CYCLING WITH TEMP. 

1.0 JL sec. ±0.O3% ±0.03% 0±25ppm/"c 
-55'c to 100 sec. 

To 101 I'sec. ±0.03% ±0.03% O±ISppm/'c to 1m sec. +85'c 
1.1 m sec. ±0.O2% ±0.02% 0±10ppm/'c to 5 sec. 

5.1 sec. ±0.O3% ±0.03% O±15ppm/'c to 20 sec. 
100 I' sec. 

±O.O4% ±0.04% 0±20ppm/'c to 1 ms 
-55'c 1.1 m sec. To to 5 sec .. ±0.O3% ±0.03% 0±15ppm/"c 
+ 125'c 

5.1 sec. ±0.O5% ±0.O5% O±30ppm/"c to 20 sec. 
21 sec. ±0.15% ±0.15% 0±50ppm/"c to 200 sec. 

RC NETWORK (TEMPERATURE CHARACTERISTICS") 

.20 I 

.10 f-- RC PRODUCT VARIATION 
% .00 

.10 r- i i. i 

.20 I I 1 J I I 
I 

.20 I I 

.10 I-- RC TRACKING ACCURACY <'e.g. DLALS>'-
% .00 I 

.10 
,... I I I I 
I I 1 I I I .20 

-50 -25 0 25 50 75 100 125 
TEMPERATURE (OC) 

RC NETWORK (DETAILED CHARACTERISTICS-) 

RESISTANCE VALUES 10 OHMS TO 10 MEGOHMS AVAILABLE, 

CAPACITANCE VALUES 500pf TO > 10.0 MFD AVAILABLE: 

RC PRODUCT CHANGE <±0.05%, 25'C TO 75°C WITH TEMPERATURE <±O.075%, 25°C TO lOO°C AVAILABLE TO: <±O.10%, 25°C TO 125°C 
<±O.15%, 25°C TO -55°C 

RESISTOR TOLERANCES 
AVAILABLE TO <±O.Ol% 

CAPACITOR RETRACE 
TOLERANCES TO <±O.02% 
AVAILABLE 

RC PRODUCT TOLERANCES 
AVAILABLE TO <±O.O3% 

RC PRODUCT TRACKING <±O.03% AT CONSTANT 
ACCURACY (FOR "DUAL" TEMPERATURE 
OR MATCHED NETWORKS) <±O.lO%. -15°C TO 85°C 
AVAILABLE TO: <±O.15%, -55°C TO 125°C 
RC PRODUCT STABILITY 
(RETRACE) AFTER TEMP. AVAILABLE TO <±0.O2% 
CYCLING, 

*AVAiLABLE FOR MOST SIZES PAGE 6 
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SECTION 1500 i @riiij'fMIlI 

SERVING 
• APOLLO • POLARIS 
• SATURN -. F·11l 
• GEMINI • TITAN 
• SUBROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
OTHERS 

HELLCAP 
"WRAP AND FILL" CAPACITORS 
FILM WRAP EPOXY END SEAL CONSTRUCTION 

• SMALLEST SIZE • EXCEPTIONAL PERFORMANCE • LOW COST • FAST DELIVERY 

-60°C -4.0% MAX. 
TO 1.0% 1x105 25°C TO 

+ 125°C .0047 TO MAX. MEGS -55°C 
(50% TO >600 AT IKe MIN. AT 15.0% MAX. 

Derating >1.0 VDe & 25°C +25°e 25°C TO Above 
100°C) 125°C 

-60°C 
0.05% 5x105 TO .001 TO -105 

+85°e TO >600 
MAX. MEGS pPM/oe AT IKe MIN. AT 

(Without >.47 VDe & 25°C +25°e ±30 
Derating) 

-60°C -4.0% MAX. 
TO 1.0% 3x104 25°C TO 

+ 125°C .01 TO MAX. MEGS -55°C 
(50% TO >600 AT IKe MIN. AT +15.0%M Derating >5.0 VDe & 25°C +25°e 25°C TO Above 
100°C) 125°C 

-60°C 
+1.5% MAX. 

0.5% 1x104 25°C TO 
TO .01 TO -55°C 

+ 125°C TO >600 
MAX. MEGS 

AT IKe MIN. AT ±1.5% MAX. (Without >5.0 VDe & 25°C +25°e 25°C TO Derating) 
125°C 

5 X 105 ±1. 
-60°C .001 TO .1% MEGS 25°C 

TO TO >600 MAX. MIN kT -55°C 

+ 150°C >.15 WVDe AT 25°C 125°C AND 125°C 

.047 TO .15% 1 X 104 
~150 

TO 600 MAX. MEGS pPM/oe 
>4.0 WVDe AT 25°C MIN. AT MAX. 25°C 

FOR FLAT TYPES REFER TO PREFIX F -ADDITIONAL INFORMATION AVAILABLE ON REQUEST. 

PAGE 7 FOR COMPLETE SPECIFICATIONS, INCLUDING' DIMENSIONS, REQUEST BROCHURE NO. TW·68 

MAIN PLANT: 307 WASHINGTON STREET, ORANGE, NEW JERSEY 07050, TEL. (201) 677·1200 
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i@iiij,ffifflj SECTION 1500 

SERVING 
• APOLLO • POLARIS 
• SATURN • F-lll 
• GEMINI • TITAN 
• SUBROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
AND OTHERS 

HELLCAP CAPACITOR DIMENSIONS 
POPULAR VALUES SHOWN (INTERMEDIATE & OTHER VALUES AVAILABLE) 

METALIZED POLYCARBONATE TYPE RTWKM 
MYLARt TYPE RTWM (-55°C to 125°C) (-55°C to 125°C) 

CAPACITY 100 VDC 200 DC 400 VDC 600 VDC 
IN MFDS. D L D L D L D L 

.0047 .187 K, .187 K, .203 ?1', .203 1Y" 

.01 .203 K, .203 K, .234 ?1', .234 1Y" 

.022 .234 K, .203 ?1', .265 1Y" .265 lX, 

.033 .203 ?1', .203 1Y,6 .281 lX6 .296 11(6 

.047 .203 1Y" .250 1Y,6 .343 17(6 .343 11(6 

.10 .265 17(6 .312 17(6 .421 11(6 .421 17(6 

.22 .343 11(, .391 1Y,6 0484 Iy,6 .546 11(6 

.47 0421 17(, .500 17(, .625 1?1', .671 1% 

1.0 .546 11(, .562 1% .781 11X. .890 117(6 

METALIZED MYLARt TYPE RTWMM 
(-55°C to 125°C) 

CAPACITY 200 VDC 400 VDC 600 VDC 
IN MFDS. D L D L D L 

.0068 ** ** .234 ?1', .296 ?1', 

.01 ** ** .234 Y,6 .234 1Y,6 
1---

.022 .203 K6 .234 1Y,6 .359 1Y,6 

.047 .187 Y" .250 17{6 .359 11(, 

.1 .281 ?1'6 .312 17{6 .500 17{6 

.22 .312 1Y" .375 17(6 .593 17(6 

.33 .375 l){6 .406 1K6 .625 1K, 

047 .453 l){6 .468 1K6 .750 1K6 

.68 .421 11(6 .562 1K6 .875 1K6 

1.0 0421 17(, .625 11Y,6 .953 1l){6 

2.0 .562 17(6 .875 1% 1.343 1% 

5.0 ]34 11Y" ** ** ** ** 

POLYSTYRENE TYPE RTWP (-55°C to 85°C) 
CAPACITY 100 VDC 200 VDC 
IN MFDS: D L D 

.001 .187 l){6 .187 

.0022 .187 1Y,6 .187 

.0047 .187 l){, .187 

.01 .218 1Y,6 .234 

.022 .265 17(, .281 

.047 .343 17(6 .359 

:1 .453 11(6 .468 

.22 .515 17(, .625 
--

047 .671 1K6 .750 

01 MENSIONAL TOLERANCES 
DIAMETER: <.234; ±.031 TOL. 

>,234; ±.050 TOL. 
LENGTH: ±),{, TOL. 

L 

1Y" 

lY,6 

1Y" 

1Y,6 

17(6 

11(6 

lY,6 

17(6 

11Y" 

400 VDC 600 VDC 
0 L D L 

.187 1Y,6 .187 1Y,6 

.187 1Y" .203 1Y" 

.234 1Y" .234 lJ{, 

.281 17(, .328 % 

.343 17{6 .406 11(6 

.453 1Y" 0484 IX. 

.578 17(6 .656 11(6 

.671 11Y" .812 Pli6 

** ** ** ** 

LEAD GAUGE 
#22 AWG FOR CASES <.312 DIA. 
no AWG FOR CASES >,312 DIA. 
LEAD LENGTH: 1% + 1, -0 

CAPACITY 50 WVDC 100 WVDC 200 WVDC 400 WVDC 
IN MFDS. D L D L D L D L 

.05 .170 Y,6 .280 ?1'6 .200 1Y,6 .290 17(6 

.10 .210 ?1'6 .210 1Y,6 .240 1Y,6 .400 17(6 

.22 .230 1){6 .250 17(6 .240 17(6 0440 17(, 

.47 .300 17(6 .360 lX6 .345 17(6 .520 11Y,6 

1.0 .400 17(6 .440 11(6 0400 1% .760 11Y" 

2.0 .50 17{6 .540 17(6 .550 1% .900 27(6 

4.0 .600 17(6 .580 1l){6 .750 11Y" ** ** 

5.0 .660 17(6 .660 1% .840 11Y,6 ** ** 

10.0 .750 1% .810 27(6 1.00 27(6 ** ** 

TEFLONtTYPE RTWG (-55°C to I5a°C) 
CAPACITY 
IN MFDS. 

.001 

.0022 

.0047 

.01 

.022 

.033 

.047 

.068 

.082 

.1 

.15 

CAPACITY 
IN MFDS. 

.047 

.082 

.1 

.22 

047 

.82 

1.0 

2.0 

3.0 

4.0 

50 VDC 100 VDC 200 VDC 400 VDC 
D L D L D L D L 

.187 ?1'6 .187 ?1', .187 ?1', .187 1Y,6 

.187 ?1'6 .187 ?1', .187 ?1'6 .203 l){6 

.187 ?1'6 .187 ?1'6 .187 1Y,6 .234 17(, 

.187 ?1'6 .187 1Y,6 .234 17(6 .281 17{6 

.203 1Y,6 .250 1Y,6 .312 17(6 .343 17(6 

.250 l){6 .265 17(6 .343 W6 0406 17(6 

.265 17(, .296 17{6 .375 17(6 0421 1K6 

.296 17(6 .343 17{, .406 17(, 0453 11Y,6 

.296 11(6 .343 IX. 0406 1K, .500 llY,6 

.312 11(6 .343 17(, 0437 1K6 .546 llY,6 

.391 11(6 0406 17(6 .515 1K6 .625 111(6 

METALIZED TEFLONt TYPE RTWGM 
(-7aOC to I5aOC) 

50 VDC 200 VDC 400 VDC 
D l D L D L 

.218 1Y" .281 1Y,6 .312 1.0 

.281 1Y,6 .375 1Y,6 .406 1.0 

.296 1Y,6 .421 1Y,6 .453 1.0 

.328 17{6 .453 17{, .546 IX 

.391 17(6 .578 17(, .703 1)1 

.531 IX. .640 1K, .812 1% 

.578 17(, .671 1K, .859 1% 

.703 1K6 .875 11Y,6 ** ** 

.781 1% ** ** ** ** 

.859 11Y,6 ** ** ** ** 

600 VDC 
D L 

.187 1Y,6 

.203 l){, 

.234 17(6 

.281 17{6 

.343 17(, 

.406 17(6 

0421 1K, 

.453 1% 

.500 llY,6 

.671 27(, 

.812 27(6 

600 VDC 
D L 

.375 IX 

.485 IX 

.546 IX 

.687 1~ 

.859 1% 
** ** 

** ** 

** ** 

** ** 

** *. 

**Available on Request 
tDupont Registered Trademar 
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SECTION 1500 M"IDlth. 

Centralab Ceramic Capacitors Can fill 

Temperature Compensating Discs 
WORKING TEMPERATURE CAPACITANCE CAPACITANCE 
VOLTAGE COEFFICIENTS RANGE pi TOLERANCES 

DISCS 
500V NPO to N5250 1.1-3100 
IKV NPO to N5250 2.5-2150 ±.25 pf and ±.5 pf when 
2KV N7S0, N1500, N2200* 17-450 nomina-/ capacitance is 10 pf 

3KV N7S0, N1500, N2200* 12-310 or less. Over 10 pf ±S%, 

4KV N750, N1500, N2200* 12-210 ±1O% or ±20% 

SKV N750, N1500, N2200* 18-165 
6KV N750, N1500, N2200* 17-135 

*Avallable In all standard TC's In other capacitance ranges. 

General Purpose Discs 
EIA FORMULATION CAPACITANCE CAPACITANCE WORKING 
& T, C, TOLERANCE TOLERANCE RANGE IN pI VOLTAGE 

YSD ±3.3% ± 10%, ±20%, GMV ISO to 9700 ISO, 500V 
X5F ±7.5% ±IO%, ±20%, +80 -20% 70-6100 1 SOV-6KV 

GMV 
X5P ±IO% ±1O%, ±20%. +80 -20% 45-3000 150V-6KV 
Z5P ±IO% ±IO%, ±20%, +80 -20% 175-14,650 150V-6KV 

X5S ±22% ±IO%, ±20%, +80 -20% 150-11,000 ISOV-6KV 
X5U +22 -56% ±20%, +80 -20%, GMV 375-20,000 150V-6KV 
Z5U +22 -56% ±20%, +80 -20%, GMV 650-34,800 150V-6KV 
Z5V +22 -82% ±20%, +80 -20% .005MFO-.l MFO 100V 

Not all capacitance values at all voltages: maximum capacitance shown available In SOOV 
rated units. 

Low Voltage General Purpose Discs 
(Ultra Kaps) 

DC MAXIMUM 
WORKING APPROX. CAPACITANCE DISSIPATION 
VOLTAGE DIAMETER TOLERANCE FACTOR 

3 .3 to .9' +100 -0% 5% 
10 .3 to .9' +80 -20% 10% 
16 .6 to .9' +80 -20% 10% 
20 .6 to .9' +80 -20% 10% 
25 .3 to 1.0' ±30% or ±20% 5% 

High Temperature 
Wide range of capacities, torerances, TC & Hi-K bodies for operation 
at 125°C. Exceptionally stable Hi-K bodies with maximum change 
in capacity of ± 15% from -55°C to +125°C are available. 

CAPAcrTANCE 
RANGE MFD 

.22 to 2.2 

.05 to .47 

.05 to.2 
.05 to .2 

.015 to .2 

Polystyrene Capacitors are also available in the Centralab line. 
These long life, low cost units are the ideal replacements for 

paper, mica, and Mylar capacitors. 

FOR IMMEDIATE DELIVERY - many of these are avail
able through Centralab Industrial Distributors. 

your Capacitor Needs ! 
Centra lab disc and tubular capacitor catalog, as 
well as the special purpose catalogs cover hundreds 
of types of ceramic capacitors for military, indus
trial and commercial applications. 

Request your copy through Centralab's advertising 
department. 

Here are typical Centralab Capacitors. Types listed 
here are not necessarily available, in all extremes of 
temperature coefficients, capacitance ranges, and 
tolerances. 

TYPE 

Feed-Thrus 
DA-717 series 
(Bushing types) 

DA -720 series 
(Bushing types) 

DA-721-722 
-(High Reliability) 

DA-740 (Ring Type) 

DA-784, 785_ 787 i 
(Eyelet Type) 

DA-742 (Eyelet) 
(MI L Type) 

Trimmers 
Type 829 (Tubular) 
Type 820 (Rotary) 
Type 821 (JMary) 
Type 822 (Rotary) 
Type 823 (Rotary) 
Type 824 (Rotary) 
Type 826 (Rotary) 

CAP. 
RANGE 

pl'. 

10-500 
10-4000 

10-820 
10-820 
10-400 
10·5000 
10-3000 
10-2500 

5-400 
5-1000 

5-1000 

5-400 
5-2000 

5-400 
5·2000 

.5-3/3-20 
1-3.5/70-90 
3-12/7-35 

1.5-3/8.0-50 
5-12/20·125 
1.5-3/7-45 
10-30/225-400 

I 

TOLERANCU 
%@250 C 

±5, ±IO, ±20 
±20, GMV 

±5, ±IO, ±20 
±5, ±IO, ±20 
±5, ±IO, ±20 

±20, GMV 
±20, GMV 
±20, GMV 

±5, ±IO, ±20 
±20, GMV 

±5, ±IO, ±20 
+80, -20, GMV 

"'S, "'10, ±20 
±20, GMV 

±5, ±IO, ±20 
±20, GMV 

Transmitting Capacitors 
Type 850 25-1000 ±5, ±IO, ",20 
Type 851, 857 25-200 ±5, ±IO 
Type 853, 854, 855 3-40 =5, ±IO 
Type 858, (Hi-K) 500·1000 "'20, GMV 
Type 859 50-500 ±IO 

Discoidal 
5-1000 

I TEMP. 

J CO
EFF'lCIENT 

NPO,220,660 

NPO, 750 
NPO,650 
NPO, 650 
NPO,650 
NPO,650 

NPO,750 
NPO,7S0 
NPO,750 

NPO, 750 

Antenna Coupling & Line Bypass 
CQmponents UL Yellow card listed 

DISC-R-CAP & TUBE-R-CAP@: parallel resistor, capacitor, and 
spark gap available with 50 to 2500 pf capacitance, 1.4 KVDC, 
I KVDC, 150 VAC, 60 HZ voltage lating. 

AC LINE DISC CAPACITORS 380-10,000 pf. 

CENTRALAB Electronics Division. GLOBE-UNION INC. 

WORKING 
VOLTAGE 

-DC 

500 
500 

500 
1000 
1500 

500 
1000 
1500 

500 
SOO 

500 

500 
500 

500 
500 

500 
500 
500 
500 
500 
500 
500 

5K-7.5K 
7.5K-15K 

5K 
5K 

20K 

500 

5757 NORTH GREEN BAY AVENUE. MILWAUKEE. WISCONSIN 53201 
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e have the CAPABILITY, 
RELIABILITY and 
VERSATILITY for all your 
high voltage co ponent needs 

DC FILTER CAPACITORS Miniature glass 
- 1 to 50 KV standard; Rugged bakelite 
- 40 to 150 KV standard; CP70 type-
600 V to 50 KV standard 
TRANSMITTING CAPACITORS Pulse or 
RF series - 1 to 30 KV standard; 
Temperature ranges up to 210·C 
without derating 
LABORATORY AND INSTRUMENTATION 
CAPACITORS Glass or CP70 containers 
to 60 KV at 0.1 mfd 

ULTRA LOW INDUCTION ENERGY 
STORAGE CAPACITORS 

For laser, simulation and spark discharge 
technology. 
FAST DISCHARGE E·Type capacitors feature 
fast discharge and are designed for quantum 
electronics in the scientific and industrial 
optical community. 
GUARANTEED ONE YEAR Up to 85°C atup' 
to 100 pps. Ring frequency is measured on 
every unit - tested one minute at twice 
rated voltage. 

HIGH VOLTAGE POWER 
SUPPLIES Modular Compact 
and Capacitor Charging
Output from 1 to 75 KV standard 
OEM specials promptly quoted 
PULSE FORMING NETWORKS 
Designed to your specifications 
and application 

SPECIAL OEM DESIGN 

Designed to suit customer applications 
and space limitations. A wide range of 
voltages and capacities as well as con
structional styles are available to meet your 
specifications. Call or write for complete 
technical information. Special require
ments tailored to your applications and 
specifications are promptly quoted. 

CONDENSER 
PRODUCTS 
CORPORATION 
• BOX 997, BROOKSVILLE, FLORIDA, TELEPHONE 904-796-3562 
• NEW YORK: 212-245-3866 
• CALIFORNIA: 213-391-1641 

eem 11969 See YELLOW SECTION for Local Offices, Phones 62 



• NEW DEVELOPMENTS 
During the early part of 1968 complete re-tooling of our production and test 
facility was undertaken to further advance the state of the art in film 
capacitor reliability, electrical performance and miniaturization_ This 
catalog, revision D, reflects several tightened specification areas and 
new capacitor types added as a result of this expansion effort_ By mid 
1969, catalog E will be issued to further define existing specifications and 
to inclljde additional capacitors now in limited production such as re
constituted MICA, 200°C teflon, high voltage, and high current handling 
capacitors for SCR applications_ 

• LOW TEMPERATURE COEFFICIENT 
CRC capacitor windings are firmly supported within their hermetic en
closures to withstand grade 3 vibration levels per MIL-C-19978_ The capa
citors are uniquely constructed to provide winding sup'port for the thin
nest dielectric films and have stress-free lead terminations that can 
withstand extended temperature cycling_ CRC capacitors are exclusively 
manufactured under one or more of the following patents and additional 
patents pending: 3,238,428; 3,260,906; 3,292,063_ 

• HIGH INSULATION RESISTANCE 
CRC has supplied custom made capacitors as largeas 1400 Mfd with less 
than 5 picoamps/Mfd leakage current for ramp and integrating circuit 
applications_ Capacitors are available with insulation resistance values 
as high as 100,000,000 megohms and capacitors can be supplied with 
dielectric absorption as low as 0.005%. 

• LOW DISSIPATION FACTOR 
A measure of the reliability and quality of termination of the electrodes 
is determined by the 1KHz and 10KHz dissipation factor ratios. Con
tinuous temperature cycling that destroys the electrode bond leading 
to open circuits of ordinary capacitors, does not impair the dissipation 
factor of CRC capacitors. 

• LONG TERM STABILITY 
All capacitors are temperature cycled to obtain improved capacitance 
retrace. CRC capacitors are frequently purchased for use as secondary 
standards due to their ability to maintain capacitance value indefinately. 

• HIGH PERFORMANCE IN SMALL SIZE 
Despite their small size CRC capacitors outperform much larger con
ventional capacitors proving that reduction in size does not have to result 
in compromise with performance or quality. 

• MASS SPECTROMETER LEAK DETECTION 
Component Research is now 100% testing capacitors utilizing the Veeco 
MS-12A8-P mass spectrometer leak test station with a sensitivity of 
5 x 10-12 ATM-CC/SEC which far exceeds the hot oil immersion test method 
in accuracy and reliability. Maximum leak test rate for each capacitor 
type is listed in each specification section. 

• EXCEEDS MIL-SPEC RELIABILITY 
CRC capacitors are manufactured to meet CRC specifications which 
exceed military specifications in quality limits. and measurement accu
racy. Freedom from momentary breakdown when used in low level high 
impedance circuits, low noise and microphonics are contributing factors 
to their widespread use. 

• FULLY QUALIFIED FOR AEROSPACE 
CRC capacitors are qualified for use in the following critical applications. 

PROJECT 

APOLLO 
APOLLO 
APOLLO 
LUNAR ORBITER 
LEM 
APOLLO 
SUBROC 
F-111 
A-7A 
LANCE 
LANCE 
TOW 
SHILLELAGH 

SPECIFICATION 

441·0849 
958026 
1986945 
27·30100 
60-00002 
60-00077 
2291328 
419159 
500633 
212-0017 
10165806-TC 
917319 
11070319 

QUALIFIED CAPACITOR 
DESCRIPTI.ON 

High-Rei 05T J Teflon 
High-Rei 05T J Teflon 
High-Rei 05T J Teflon 
High-Rei 05TU Teflon 
High-Rei 05PK Polycarbonate 
High-Rei 05PK Polycarbonale 
Standard TA Teflon 
Stand,ard TA Teflon 
Standard TA Teflon 
Standard PL Polycarbonate 
High-Rei PA Polystyrene 
Standard TA Teflon 
Standard TA Teflon 

Page 1 
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TYPICAL CAPACITORS 
ACTUAL SIZE 

CORDWOOD 
POLYCARBONATE 

POLYCARBONA TE 

TEFLON 

POLYCARBONATE 

05PQI53D .015MF 

03PVI04FN 0.1 MF 

05TAI04AN 0.1 MF 

05P1155J 1.5 MF 

50V 

1% 30V 

0.1% 50V 

5% 50V 

POLYCARBONATE 03PVI06GN 10 MF 2% 30V 

CONTENTS 
KEY FEATURES". 
COMPARISON OF CAPACITOR TYPES" 
GENERAL INFORMATION.,. 

PAGE 

1 
2 
3 

HOW TO SPECIFY PART NUMBER 
• CONSTRUCTION INFORMATION 

ORDERING INFORMATION 
• MEASUREMENT OF CAPACITORS 
• SPECIAL PRODUCTS AND SERVICES 
• POWER AGING (BURN-IN) 

RELIABILITY INFORMATION, 
CAPACITOR TYPES 

TJ TEFLON, 
TA TEFLON" 
TC TEFLON, 
TL TEFLON, 
TU TEFLON, 
TF TEFLON 
PL POLYCARBONATE., 
PK POLYCARBONATE" 
PV POLYCARBONATE, 
PG POLYCARBONATE 
PQ, TQ CORDWOOD" 
PA POLYSTYRENE, 
MA, MM MYLAR, 

20 

4 
5,6 

7 
8 
9 

10 
, , " 11, 12 

13 
14 

, , , " 15, 16 
17 
18 
19 

MACRO-VALUE (approx. 5 mfd or more), 20 



Component Research Company makes an ever increas· 
ing variety of film capacitors to provide the project 
engineer, designer and reliability engineer with a wide 
latitude of choice in the selection of a capacitor best 
suited for his application. New items are added to the 
catalog as significant developments in miniaturization, 
performance and lower cost result in a product available 
for immediate delivery. 
Although we have recently manufactured plastic cased 
subminiature· capacitor's and special high voltage ca· 
pacitors they will not be listed in this catalog until we have 
accumulated sufficient data to provide compreh~nsive 
engineering information. 
The following data has been compiled and tabulated from 
tests conducted on thousands of capacitors developed 
and manufactured by Component Research Company. 
This data takes into account normal production variations 
from lot to lot which are constantly monitored to afford 
feedback leading to product improvement and tighter 
quality control. 
The data shown may vary with each catalog revision to 
reflect improvements in the state of the art of capacitance 
measurement and our constant effort to further perfect 
our prod ucts. 
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As a quick guide to the reliability engineer we have set up 
a "quality level" column in the capacitor comparison data 
section to indicate where the capacitors are primarily 
used and the applications they are recommended for. 
Usted below is a description of the quality level code 
letters. 

CODE 
LETTER 

A 

B 

C 

CODE DESCRIPTIONS 

Highest reliability level, capacitors have burn·in, 
extended temperature cycling, redundant qua· 
lity inspection, serialization. Used in space and 
critical systems. 

Hig\:l reUability, identical in construction to level 
"A" capacitors. Used in military airt:raft, missiles 
and ground equipment. 

Our commercial grade which ·is higher in quality 
level than MIL·Specification types. Used in 
military and industrial applications. 

*Typical Leakage Current in 
Typical Temperature Coefficient Limits Nanoamps for 1 MFD capacitors 

Dielectric Type Max. % Capacilance Change Relative 10 25°C (1 Nanoamp = 0.001 MiCroam 

55°C 25°C 10°C DoC 55°C 85°C 125°C 25°C 55°C WC 125°C 

05TA 50 B +0.6 +0.4 +0.3 +0.2 -0.25 -0.5 -0.6 0.20 0.30 0.50 1.0 0.02 0.02 0.03 
lTA 100 B +0.6 +004 +0.3 +0.2 -0.25 -0.5 -0.6 0.10 0.20 0.30 1.0 0.02 0.02 0.03 

TEFLON 2TA 200 B +0.6 +004 +0.3 +0.2 -0.25 -0.5 -0.6 0.10 0.20 0.30 1.0 0.02 0.02 0.03 
05TJ 50 A +0.4 +0.25 +0.2 +0.1 -0.15 -0.25 -0.35 0.10 0.20 0.30 1.0 0.01 0.02 0.03 

-62°C to 05TC 50 A +0.7 +0.5 +0.3 +0.25 -0.25 -0.5 -0.6 0.20 0.30 0.50 1.0 0.02 0.02 0.05 
125°C at full 05TL 50 C +1.0 +0.7 +0.5 +0.3 -0.4 -0.7 -1.0 0.50 0.80 1.0 5.0 0.05 0.05 0.15 
rated volls 05TQ 50 B +0.8 +0.6 +0.5 +0.3 -0.3 -0.6 -0.9 0.20 0.30 0.50 1.0 0.05 0.05 0.10 

lTU 100 B +0.8 +0.6 +0.3 +0.2 -0.2 -0.5 -0.8 0.10 0.15 0.20 1.0 0.05 0.01 0.005 
2TU 200 B +1.0 +0.6 +0.4 +0.3 -0.3 -0.6 -1.0 0.05 0.10 0.15 1.0 0.05 0.01 0.005 
lTF 100 C +1.2 +0.8 +0.6 +004 -0.4 -0.7 -1.2 0.10 0.10 0.20 1.0 0.1 0.03 0.02 

03PV 30 A -1.0 -004 -0.2 -0.1 ±0.1 ±0.25 ±0.5 ·0.20 0.40 0.50 5.0 0.03 0.15 0.20 

POLY· 
05PK 50 A -1.0 -0.4 -0.2 -0.1 ±0.1 ±0.25 ±0.5 0.20 0.40 0.50 5.0 0.03 0.15 0.20 
05PQ 50 B -2.0 -0.8 -0.5 -0.3 ±0.3 ±0.8 ±1.5 0.20 0.40 0.50 5.0 0.05 0.20 0.20 

CARBONATE 03PL 30 B -1.5 -0.5 -0.3 -0.2 ±0.2 ±0.5 ±LO 0.20 0.40 0.50 5.0 0.05 0;20 0.20 
-62°C to 05PL 50 B -1.5 -0.5 -0.3 -0.2 ±0.2 ±0.5 ±1.0 0.20 0040 0.50 5.0 0.05 0.20 0.20 
100°C atfull lPL 100 B -1.5 -0.5 -0.3 -0.2 ±0.2 ±0.5 ±1.0 0.20 0.40 0.50 5.0 0.05 0.20 0.20 
rated volts. 2PL 200 B -1.5 -0.5 -0.3 -0.2 ±0.2 ±0.5 ±1.0 0.20 0.40 0.50 5.0 0.05 0.20 0.20 

4PL 300 B -1.5 -0;5 -0.3 -0.2 ±0.2 ±0.5 ±1.G 0.20 0.40 0.50 5.0 0.05 0.20 0.20 
Derale by 03PG 30 C -2.0 -0:8 -0.5 -0.3 ±0.5 ±1.0 ±2.0 1.0 3.0 10 50 0.10 0.20 0.30 
50% at 50 e -2.0 -0.8 -0.5 -0.3 ±D.5 ±1.0 ±2.0 1.0 3.0 10 50 0.10 0.20 0.30 
125°C lPG 100 e -2.0 -0.8 -0.5 -0.3 ±0.5 ±1.0 ±2.0 1.0 3.0 10 50 0.10 0.20 0.30 

2PG 200 C -2.0 -0.8 -0.5 -0.3 ±0.5 ±1.0 ±2.0 1.0 3.0 10 50 0.10 0.20 0.30 
4PG 400 C -2.0 -0.8 -0.5 -0.3 ±0.5 ±1.0 ±2.0 1.0 3.0 10 50 0.10 0~20 0.30 

MYLAR 

-62°e to 
85°C at full B -5.0 -3.0 -2.0 "';1.0 +1.0 +2.0 +14 2.0 5.0 3.0 600 0.10 0.50 0.8 
rated volts B -5.0 -3.5 -2.5 -1.5 +1.0 +3.0 +15 1.0 3.0 2.0 500 0.10 0.50 0.8 
Derate by 
50% at 
125°C 

POLY· 
STYRENE 05PA 50 B +1.0 +0.55 +0.4 +0.3 -0.3 -0.6 0.05 0.08 0.15 0.05 0.02 0.02 _62°C 10 
85°C at fUll lPA 100 B +1.0 +0.55 +0.4 +0.3 -0.3 -0.6 0.05 0.08 0.15 0.05 0.02 0.02 
rated volts. 
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HOW TO SPECIFY COMPLETE PA~T NUMBER 

05TA104 A Z 5 H 

;------~" 
BAS I C PART NUMBER J--I 

CASE STYLE: LETTER "Z" APPLIES ONLY 

TO GROUNDED STYLE, OMIT LETTER FOR 

STANDARD STYLE ISOLATED CASE. 

~ lETTER "511 APPLI·ES ONLY 

TO MYLAR SHRINK-FIT SLEEVING STYLE, 

OMIT LETTER FOR'STANDARD UNINSULATED 

STYLE. 

TERMINAL LE~DS: LETTER "NII APPLIES 

TO GOLD PLATED N'ICKEL LEADS, OMIT 

LETTER FOR TINNED COPPER WELD LEADS. 

Example I--Part 05TA104AZSN shown above is a 50 volt, "TA" 
Teflon capacitor, 0.1mfd, ± 0.1% tolerance, with a grounded 
case, mylar sleeving, and gold'plated nickel leads. ' 
Example 2-Part IPLl06F would be a 100 volt .... PL .. Polycarbon· 
ate capacitor, lOmfd, ±1% tolerance, standard isolated case, 
and tinned copperweld leads. 
Exam!;'le 3-Part 05PLl354DS would be a 50 volt polycarbonate 
capaCitor, 1.35 mfd, ± 0.5%, standard case, sleeving, and tinned 
copperweld leads. ' , " 
Note: 1354 represents 1,350,000 picofarads. The last digit, 4, 
indicates the number of zeros. 

CONSTRUCTION,IN,FORMATION' 
TERMINALS , 
#22 AWG leads are supplied with 0.312" and smaller case 
diameters. ' 
#20 AWG leads are supplied with 0.400" and larger case 
diameters. 
All teflon capacitors other than type"TF" are now manu· 
factured with nickel, gold· plated leads in accordance 
with M I L.STD·1276 Type N2. Due to existing inventories 
of capacitors with tinned copper, tinned copperweld and 
gold·plated nickel leads, either type may be shipped on 
orders not specifying a particular style lead~ 

ENCLOSURE 
All capacit9rs listed are hermetically sealed in b~ass, ,~in 
fuse plated cases. The metal case can be supplLed with' 
a mylar covering by adding "S" in the part number as 
shown above; This covering increases the case diameters 
listed by a maximum of .010". All capacitor dimensions' 
shown are for the standard case style with both leads 
isolated from the case. Special capacitors can be provided 
with one lead connected to the case, style' "Z", .062" 
shorter in body length. 

r.: c:::1 --,CY--

(Sleeving) 

Gd 
8. 
~ 

MECHANICAL TOLERANCES 

A Case length dimensions vary ±.03" max 
B Case diameter dimensions vary ± .01" max 
CAllow 0.2" overall increase to case length "A" for solder beads 
D Mylar slefjve increases case diameter .01" max 

PRICES AND TERMS 
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To expedite the ordering of prototype quantities we have 
listed small quantity prices. Immediate quotation for 
any quantity required will be given upon request. Our 
terms are lh% 10 Days, Net 30, F. O. B. our plant. Minimum 
order is $10.00. 
For best delivery of stock items, please specify that 
either type leads are acceptable. 

AVAILABILITY 
A large stock is maintained of most catalog types in 
staridard and non·standard values for immediate delivery 
Teflon and polystyrene capacitors can be supplied as 
accurate as ±O.l%, other typ~s ±0.25%. 

MEASUREMENT OF CAPACITORS 
The high quality of'CRC capacitors is difficult to evaluate 
unless sufficiently sensitive and accurate equipment is 
utilized with proper measurement techniques. Com· 
ponent Research Company has developed sophisticated 
methods of 100% testing capacitors to the following 
accuracies: ' 
1. Capacitance tolerance ±0.05% of NBS Standards 

and dissipation factor (±0.01% when required) , 
2. Leakage current 0;1 picoamps 
3. Insulation ReSistance 108 megohms 
4. Temperature Coefficient ±O.D1% 
5. Dielectric Absorption 0.005% 
Component Research Company will provide technical 
assistance to laboratories or inspection departments 
interested in establishing adequate facilities for measure· 
ment and calibratiof] of capacitors. 

MEASUREMEN"( INSTRUCTIONS 
Prior to measurement of insulation resistance thoroughly 
clean,the glass surface of the hermetic seals to remove 
contamination' which frequently results from burn·in or 
life tests, 'operator handling or flux vapors from soldering 
near the capacitors. We have found that vapor degreasing 
in itself does not always remove the contamination and 
it may require a rU,bbing action to eliminate the films. 
Capacitance bridges equal to the General Radio 1620A 
are recommended for best accuracy of capacitance and 
dissipation factor. The dissipation factor of capacitors in 
values above 1 mfd should be measured at 0.1 KHz due 
to the iriability of capacitance bridges available at this 
time to acc;urately measure larger capacitors for dissipa· 
tion factor at 1 KHz. 
At 1 KHz the series resistance of the bridge internal 
wiring, contact resistance of the test terminals, and con· 
necting cal:lles affect dissipation factor accuracy to a far 
greater extent than at 0.1 KHz. 
When measuring temperature coefficient of capacitors a 
guard cirCuit should be used which removes the errors 
due to cable capacitance in remote measurements 
performed with capacitors in environmental chambers. 
Condensation of moisture-on the glass surface of the 
hermetic seals during transit temperatures ,from cold to 
ambient may cause appreciabl~ capacitance and dissi· 
pation factor-reading error. This can be avoided by coating 
the surfaces with a suitably clean silicone grease and 
'maintaining a dry air condition within the chamber 
during cycling. ' 
Dielectric absorption measurements are subject to the 
same errors listed above for inSUlation resistance and in 
addition are extremely sUSCeptible to error resulting from 
moisture absorption of the insulation used in cabling, 
switching and supporting the test circuit components. 

POWER AGING 
(Bum:in) is 100% performed on T J, PK and other high 
reliability types. This conditioning screens out marginal 

_ capacitors and als'o tends to improve temperflture coef· 
ficient and stability. 

RELIABILITY 
See reliability general information section, page 20 
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T J Teflon capacitors meet the highest quality standards 
of the industry. TJ capacitors are 100% reliability screen· 
ed, power aged, stabilized, and certified for performance 

TJ SPECIFICATIONS 
1. OPERATING TEMPERATURE -62°C to 125°C at full 

rated voltage 

2. TEMPERATURE COEFFICIENT OF CAPACITANCE 
+0.4% max at -55°C 0.0% ref. at 25°C 
+0.25% max at -25°C -0.15% max at 55°C 
+0.2% max at -10°C -0.25% max at 85°C 
+0.1% max at O°C -0.40% max at 125°C 

3. STABILlTY~Capacitance vall,Jes measured at any 
two corresponding temperature points taken in five 
successive temperature cycles shall be as follows: 

Range Retrace 
~lO°C to 85°C 0.01% Max 
~62°C to 125°C 0.05% Max 

4. INSULATION RESISTANCE (IR) 
Min IR at 25°C.. . .250,000 Megohms 

at 85°C .100,000 Megohms 
at 125°C 25,000 Megohms 

5. DIELECTRIC ABSORPTION~0.02% max at 25°C. 

6. DISSIPATION FACTOR ~ 0.03% max at 1 KHz and 
25°C. Values greater tham 1 mfd measure at 0.1 KHz. 

7. DIELECTRIC STRENGTH~200% of rated volts. 

8. CONSTRUCTION ~ Hermetically sealed, extended 
metal film electrodes, leads isolated from case. Lead 
material is nickel, gold-plated, per Mil-Std-1276, 
Type N2. 

9. SEAL TEST 1 x 10-6 ATM-CC/SEC max leak rate. 

10. ENVIRONMENTAL ~ Capacitors shall meet all ap
plicable requirements of Mil-C-19978, including Grade 
3 vibration. 
FOR ADDITIONAL DETAILS SEE GENERAL IN
FORMATION SECTION, PAGE 3. 

INSULATION RESISTANCE 

MEGOHMS X MFD(S) -
.1 I TEMPERATURE ° C 

25 50 75 100 125 

CAPACITANCE CHANGE WITH TEMPERATURE 

TEMPERATURE °C 

-50 -25 a 25 50 75 100 125 

DISSIPATION FACTOR AT 1KHz 

TEMPERATURE °c 
-50 -25 a 25 50 75 100 125 

SECTION 1500 
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by 100% test. The T J capacitors are rated at 50 volts, but 
are also available in 100 volt and 200 volt ratings in the 
same case sizes as TA Teflon Capacitors. 

Quality Assurance 
"T J" TEFLON CAPACITORS ARE 100% PROCESSED 

AND TESTED AS FOLLOWS: 

RELIABILITY SCREENING 

1. Stabilization by temperature cye/ing from -62°C to 12SoC, 
5 cycles minimum. 

2. Mass spectrometer hermetic seal fesf per MIl-STD-202, Mefhoel 
112, conelifion C, proceelure m A. 

3. Dielectric sfrengfh fest of a minimum of 200% of rafeel voltage, 
leael fa leael anel leaels fa case. 

4. Insulafion resisfance at rafeel voltage anel 25°C. 
5. Capacifance tolerance at 1 KHz anel 25°C. 

6. Dissipafion factor of 25°C. 

POWER AGING AND STABILIZATION 

7. Burn-in at 125°C and 140% of rafed voltage for a minimum 
of 48 hours. 

8. Verification of stability by temperature cycling from - 62°C 
fa 125°C, 20 cycles minimum. 

PERFORMANCE CERTIFICATION 

9. Dielectric strengfh fest of a minimum of 200% of rated voltage, 
lead to leael anel leads fa case. 

10. Insulafion resistance at rateel voltage and 25°C. 

11. Capacifance tolerance at 1 KHz and 25°C. 

12. Dissipation facfor at 25°C. 

13. Temperature coefficient measureel from -55°C fa 125°C at 
a minimum of 5 temperature points. 

J 4. Visual inspection for dimensions, marking, and packaging. 

15. Traceabilify to proeluction anel test recorels by permanent 
marking of parts with lof control number. 

16. Process and inspection elota is maintaineel on file per NPC-200-3 
anel Mil-Q-9858 qualify control standarels. 

17. Capacitors are serializeel anel packageel wifh certifieel test elata 
to accompany each shipment. 

§(lV'OLTT JtflfLON •. • ADD TOLERANCE LETTER 
"':,>i, ",,:4: ", ' ",' " '" ," '>" '3;:,',': AfTER PART. NO ... 

PRICES 1-6 
Part No. MFO ± .01 ± .03 2% tol. 1% tol. \->% tol. ~%tol. 

Oiam. Length *GN *FN 'ON 'BN 

05TJ102 .001 .235 .687 $19.90 $22.89 $25.87 $29.85 
05T J202 .002 .235 .687 19.90 22.89 25.87 29.85 
05T J502 .005 .235 .687 19.90 22.89 25.87 29.85 
05TJ103 .01 .235 .687 19.90 22.89 25.87 29.85 
05TJ123 .012 .235 .687 19.90 22.89 25.87 29.85 
05TJ153 .015 .312 .687 19.90 22.89 25.87 29.85 
05T J203 .02 .312 .687 19.90 22.89 25.87 29.85 
05T J223 .022 .312 .687 19.90 22.89 25.87 29.85 
05TJ333 .033 .312 .687 19.90 22.89 25.87 29.85 
05TJ473 .047 .312 .687 19.90 22.89 25.87 29.85 
05T J503 .05 .312 .687 19.90 22.89 25.87 29.85 
05T J683 .068 .312 .813 21.89 25.17 28.46 32.84 
05TJ823 .082 .312 .937 21.89 25.17 28.46 32.84 
05TJ104 .1 .312 .937 21.89 25.17 28.46 32.84 
05TJ154 .15 .312 1.063 23.88 26.27 28.66 33.43 
05T J204 .2 .400 1.063 24.88 27.37 29.86 I 34.83 
05T 1224 .22 .400 1.063 24.88 27.37 29.86 34.83 
05T J334 .33 .500 1.125 25.87 28.46 31.04 36.22 
05TJ474 .47 .562 1.125 27.86 30.65 33.43 39.00 
05T J504 .5 .562 1.125 27.86 30.65 33.43 39.00 
05TJ105 1.0 .67 I 1.375 37.81 41.59 45.31 49.15 
05TJ205 2.0 .67 1.875 57.71 63.48 69.25 15.02 
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Type TA miniature teflon capacitors are widely used in 
aircraft and satellite navigational guidance applications 
which require low loss factor, low temperature coefficient, 

TA SPECI.FICATIONS 

OPERATING TEMPERATURE 

-52°C to 125°C at full rated voltage 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

+0.5% Max at -55°C 
+0.4% Max at -25°C 
+0.3% Max at -lOoC 

+0.2% Max at DoC 

0.0% Reference 25°C 
-0.25% Max at 55°C 
-0.5% Max at 85°C 
-0.5% Max at 125°C 

STABILITY 

When temperature cycled from -62°C to 125°C for 5 
temperature cycles, capacitance drift measured after 
stabilization shall not exceed: 

Range 

--10°C to 85°C 
-62°C to 125°C 

INSULATION RESISTANCE (IR) 

Retrace 

0.02% Max 
0.1% Max 

Minimum values for 1 mfd or less. Readings in megohms. 

STYLE 

05TA 
ITA 
2TA 

VOLTAGE 

50 
100 
200 

25°C 

200,000 
500,000 

1,000,000 

85°C 

100,000 
300,000 
500,000 

125°C 

10,000 
50,000 

100,000 

For values above 1 mfd, use meg x mfd, and divide table 
readings by capacitance in mfd. 

Example: A 1 mfd, 200V capacitor at 25°C is 1,000,000 
megohms. 
A 2 mfd, 200V ca pacitor at 25°C is 500,000 
megohms. 

DIELECTRIC ABSORPTION 

0.02% maximum at 25°C 

DISSIPATION FACTOR 0.03% max at 1 KHz and 25°C. 
Values greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH 

200% of rated voltage. 

CONSTRUCTION 

Teflon dielectric, hermetically sealed, extended metal 
film electrodes, leads isolated from case. Lead material 
is nickel, gold·plated, per Mil·Std·1276, Type N2. 

SEAL TEST -1 x 10.6 ATM·CCjSEC max leak rate. 

ENVIRONMENTAL 

Capacitors shall meet all applicable requirements of 
MiI·C·19978, including Grade 3 vibration. 

FOR ADDITIONAL DETAILS, 
SEE GENERAL INFORMATION SECTION, PAGE 3 
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exceptional stability, and reliability from -52°C to 125°C. 
(See T J and TC specifications for high reliability 
equivalent.) 
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CAPACITANCE CHA~GE wd-H TEMPERATURE 

~ --
TEMPERATURE °C 

-50 -25 o 25 50 75 100 125 

INSULATION RESISTANCE -
MEGOHMS X MFD(S) 

I I ... 

TEMPERATURE °c 
25 50 75 100 

DISSIPATION FACTOR AT 1KHz 

TEMPERATURE n C 

50 -25 o 25 50 75 100 

Quality Assurance 
"TA" TEFLON CAPACITORS ARE 100% PROCESSED 

AND TESTED AS FOLLOWS: 

125 

125 

1. Stabilization by temperature cycling from - 62°C 
to 12SoC, S cycles minimum. 

2. Mass spectrometer hermetic seal test per MIL·STD· 
202, Method 112, condition C. procedurelII A. 

3. Dielectric strength test at a minimum of 200% of 
ratfld Yoltage, lead to lead and leads to case. 

4. Insulation resistance at rated yoltage and 2S°C. 

S. Capacitance tolerance at 1 KHz and 2S°C. 

6. Dissipation factor at 2S°C. 

7. Visual inspection for dimensions, marking and 
packaging. 

8. Traceability to production and test records by 
permanent marking of parts with lot control number. 

9. Process and inspection data is maintained on file 
per NPC-200-3 and MiI-Q-98S8 quality control 
standards. 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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TA INFORMATION 
TA Teflon Capacitors are designed for miniature cOm' 
puters and filter networks in space and military electronic 
applications. The capacitors are extremely reliable for Part No. MFD ± .01 ~%tol. ~%tol. operation in low level high impedance circuits where Diam. *DN *BN 
they are completely free of momentary breakdown or 
noise. The TA capacitors can safely operate at rated ITAI0Z .001 .235 .687 $5.10 $5.70 $7.50 $9.95 temperatures and voltage indefinately. Destructive type ITAZOZ .002 .235 .687 5.10 5.70 7.50 9.95 tests recently conducted at up to ten times of rated lTA50Z .005 .235 .687 5.10 5.70 7.50 9.95 
voltage on typical 0.05Mfd capacitors did not result in ITAI03 .01 .235 .687 5.10 5.70 7.50 9.95 
capacitor degradation or noticeable parameter shift. lTAlZ3 .012 .235 .687 5.10 5.70 7.50 9.95 

Type TA capacitors are extremely stable, rugged, and ITA153 .015 .312 .687 5.40 6.00 7.75 9.95 
can be supplied in production quantities to tolerances lTAZ03 .02 .312 .687 5.60 6.20 7.95 9.95 
as close as 0.1% and in values ranging from O.OOIMfd or lTAZZ3 .022 .312 .687 5.70 6.30 8.35 9.95 

ITA333 .033 .312 .813 6.Z3 7.Z0 8.95 10.85 more. lTA473 .047 .400 .813 6.60 7.50 9.60 11.SO 
The TA Capacitors are frequently used in twin T lTA503 .05 .400 .813 6.60 7.50 9.60 11.80 

filters where low dissipation factor and high stability is lTA683 .068 .400 .813 8.35 9.50 11.50 13.10 
needed for sharp notch filtering. lTA8Z3 .082 .400 1.063 9.Z0 10.35 lZ.75 14.95 

Capacitors can be supplied with capacitance values lTAI04 .1 .400 1.063 9.90 10.75 lZ.75 14.95 
individually marked with significant figures out to five lTA154 .15 .500 1.125 11.10 lZ.00 14.00 16.00 
places. ITAZ04 .2 .562 1.125 13.35 14.25 16.15 18.10 

lTAZZ4 .22 .562 1.125 13.90 14.90 16.85 18.SO For the ultimate in high reliability, capacitors which 1TA334 .33 .562 1.125 16.75 17.75 19.75 21.60 
meet the TA specifications are subjected to further lTA474 .47 .67 1.375 18.83 19.95 21.95 23.85 
screening to become type T J or TC capacitors. 1TA504 .5 .67 1.375 18.83 19.95 21.95 23.85 

See specifications elsewhere in the catalog for further lTAI05 1.0 .67 1.875 29.90 30.95 33.95 36.90 
information. ITAZ05 2.0 1.0 1.875 46.85 47.90 50.60 5Z.25 

Part No. MFD ± .01 ± .03 Z%tol. l%tol. ~%tol. tol. Part No. MFD ± .01 ~%tol. ~%tol. 
Diam. Length *GN *FN *DN Diam. *DN *BN 

05TA10Z .001 .235 .687 $5.10 $5.70 $7.50 $9.95 ZTAI0Z .001 .235 .687 $5.10 $5.70 $7.50 $9.95 
05TAZOZ .002 .235 .687 5.10 5.70 7.50 9.95 ZTAZOZ .002 .235 .687 5.10 5.70 7.50 9.95 
05TA50Z .005 .235 .687 5.10 5.70 7.50 9.95 2TA50Z .005 .235 .813 5.10 5.70 7.50 9.95 
05TAI03 .01 .235 .687 5.10 5.70 7.50 9.95 ZTAI03 .01 .235 .813 5.10 5.70 7.50 9.95 
05TAlZ3 .012 .235 .687 5.10 5.70 7.50 9.95 ZTAIZ3 .012 .235 .813 5.10 5.70 7.50 9.95 
05TA153 .015 .312 .687 5.40 6.00 7.75 9.95 
05TAZ03 .02 .312 .687 5.60 6.20 7.95 9.95 ZTA153 .015 .312 .813 5.40 6.00 7.75 9.95 
05TA223 .022 .312 .687 5.70 6.30 8.35 9.95 ZTAZ03 .02 .312 .813 5.60 6.20 7.95 9.95 
05TA333 .033 .312 .687 6.Z3 7.Z0 8.95 10.85 ZTAZZ3 .022 .400 .813 5.70 6.30 8.35 9.95 
05TA473 .047 .312 .687 6.60 7.50 9.60 11.80 ZTA333 .033 .400 .813 6.Z3 7.20 8.95 10.85 
05TA503 .05 .312 .687 6.60 7.50 9.60 11.80 ZTA473 .047 .400 1.063 6.60 7.50 9.60 11.80 
05TA683 .068 .312 .813 8.35 9.50 11.50 13.10 

2TA503 05TA8Z3 .082 .312 .937 9.Z0 10.35 lZ.75 14.95 .05 .400 1.063 6.60 7.50 9.60 11.SO 
05TAI04 .1 .312 .937 9.90 10.75 1Z.75 14.95 ZTA683 .068 .400 1.063 8.35 9.50 11.50 13.10 
05TA154 .15 .312 1.063 11.10 lZ.00 14.00 16.00 ZTAI04 .1 .500 1.125 9.90 10.75 12.75 14.95 
05TA204 .2 .400 1.063 13.35 14.25 16.15 18.10 ZTA154 .15 .562 1.375 11.10 12.00 14.00 16.00 
05TAZZ4 .22 .400 1.063 13.90 14.90 16.85 18.80 ZTAZ04 .2 .562 1.375 13.35 14.25 16.15 18.10 
05TA334 .33 .500 1.125 16.75 17.75 19.75 Zl.60 ZTAZZ4 .22 .562 1.375 13.90 14.90 16.85 18.80 OSTA474 .47 .562 1.125 18.83 19.95 ZI.95 23.85 ZTA334 .33 .670 1.375 16.75 17.75 19.75 21.60 05TA504 .5 .562 1.125 18.83 19.95 Zl.95 Z3.85 ZTA474 .47 .670 1.875 18.83 19.95 ZI.95 23.85 
05TA105 1.0 .67 1.375 Z9.90 30.95 33.95 36.90 ZTA504 .5 .670 1.875 18.83 19.95 21.95 23.85 
05TAZ05 2.0 .67 1.875 46.85 47.90 50.60 5Z.Z5 ZTAI05 1.0 1.0 1.875 29.90 30.95 33.95 36.90 

The range of capacitance available for various case sizes is shown below: 

We have been able to fabricat& the TA Teflon capacitors 
Diameter Length 05TA ITA 2TA 

in smaller and non·standard case sizes for applications ± .01 ± .03 50 Volt 100 Volt 200 Volt 
where our standard items cannot fit. In this section 
typical combinations are shown for capacitance and case .193 .562 .0033 Mfd .0033 Mfd .0022 Mfd 

size and in the 05TQ Cord wood section on page 17 as well .193 .687 .0068 Mfd .0068 Mfd .0033 Mfd 

as the macro·value section on page 20 to provide addi· .235 .813 .05 Mfd .015 Mfd .01 Mfd 

tiona I packaging choice. Please contact Our sales office .312 .625 .10 Mfd .027 Mfd .015 Mfd 

for complete information covering part number, specifi· .312 1.063 .12 Mfd .033 Mfd .022 Mfd 

cations and prices when you require a special capacitor. .400 .937 .18 Mfd .082 Mfd :047 Mfd 

.400 1.375 .50 Mfd .22 Mfd .10 Mfd 

.500 .937 .33 Mfd .12 Mfd .082 Mfd 

FOR ADDITIONAL DETAILS, .500 1.375 .75 Mfd .33 Mfd .20 Mfd 

SEE GENERAL INFORMATION SECTION, PAGE 3 .500 2.00 1.35 Mfd .50 Mfd .33 Mfd 

.562 1.375 1.0 Mfd .42 Mfd .25 Mfd 

.562 1.875 1.50 Mfd .65 Mfd .50 Mfd 

eem/1969 See YELLOW SECTION for Local Offices, Phones 629 



Type TC Teflon Capacitors are type TA capacitors which 
have been 100% reliability screened, stabilized, and 
certified for stability by HiO% test. Each capacitor is 
serialized and is shipped with test-data certifyingto'O.l% 
maximum drift after 5 temperature cycles from -62°C 
to 125°C. The type TC Teflon capacitors are available in 
the sam'e ,voltage ratings and case sizes as type TA 
capacitors. 
For a higher reliability leve,1 and lower temperature coef· 
ficient se~ type T J teflon capacitors-. 

TC SPECIFICATIONS 
OPERATING TEMPERATURE -62°C to 125°C at full rated 
Voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
+0.7% Max at - 55°C 
+0.5% Max at - 25°C 
+0.3% Max at - 10°C 
+0.25% Max at O°C 

0.0% Ref. at 25°C 
-0.25% Max at 55°C 
-0.50% Max at 85°C 
-0.60% Max at 125°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five succes· 
sive temperature cycles shall be as follows: 

Range. Retrace 
O°C to 50°C 0.02% Max 

~ 10°C to 85°C 0.05% Max 
-62°C to 125°C 0.1% Max 

INSULATION RESISTANCE (IR) 
Min IR at 25°C ...... 250,000 Megohms 

at 85°C ...... 100,000 Megohms 
at 125°C ...... 25,000 Megohms 

DIELECTRIC ABSORPTION - 0.02% Max at 25°C. 
DISSIPATION FACTOR - 0.03% max at 1 KHz and 25~C. 
Values greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH - 200% of rated voltage. 

CONSTRUCTION - Teflon dielectric, hermetically sealed, 
extended metal film electrodes, leads isolated fram case. 
Le",d material is nickel, gold·plated, per MiI·Std·1276, 
Type N2. 

-SEAL TEST -1 x 10-' ATM·CCjSEC Max leak rate. 

ENVIRONMENTAL - Capacitors shall meet all applicable 
requirements of MiI·C·19978, including Grade 3 vibration. 
For additional details, see General information Section, 
Page 3. 

Part -No. MFD ± .01 ± .03 2%tol. 
Diam. Length *GN 

05TCI02 .001 .235 .687 $7.65 $8.55 $11.25 $14.93 
05TC20Z .002 .235 .687 7.65 8.55 11.25 14.93 
05TC502 .005 .235 .687 7.65 8.55 11.25 14.93 
05TCI03 .01 .235 .687 7.65 8.55 11.25 14.93 
05TC123 .012 .235 .687 7.65 8.55 11.25 14.93 
05TC153 .015 .312 .687 8.10 9.00 11.66 14.93 
05TC203 .02 .312 .687 S;4O 9.30 11.96 14.93 
05TC223 .022 .312 .687 8.55 9.45 12.56 14.93 
05TC333 .033 .312 .687 9.36 10.80 13.46 16.26 
05TC473 .047 .312 .687 9.90 11.26 14.40 17.70 
05TC503 .05 .312 .687 9.90 11.26 14.40 ·17.7.0 
05TC683 .068 .312 .813 12.56 14.25 17.25 19.65 
05TC823 .082 .312 .937 13.80 15.53 19.13 22.43 
05TCI04 .1 .312 .937 14.85 16.13 19.13 22.43 
05TC154 .15 .312 1.063 16.65 18.00 21.00 24.00 
05TC204 .2 .400 1.063 20.03 21.38 24.23 27.15 
05TC224 .22 .400 1.063 20.85 22.35 25.28 28.20 
05TC334 .33 .500 1.125 21.78 23.0S 25.68 29.08 
05TC474 .47 .562 1.125 24.48 25.94 28.54 31.01 
05TC504 .5 .562 1.125 24.48 25.94 28.54 31.01 
05TCI05 1.0 .67 1.375 35.88 37.14 40.74 44.28 
05TC205 2.0 .67 1.875 51.54 52.69 55.66 57.48 

Quality Assurance 
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"TC" TEFLON CAPACIT6RS ARE 100% PROCESSED 
AND TESTED ·AS FOLLOWS: 

RELIABILITY SCREENING 

I. Stabilization by temperature cycling from -62°C to 125°C, 5 
cycles minimum. 

2. Mass spectrometer hermetic seal test per MIL-STD-202, Method 
112, condition C. procedure III A .. 
3. Dielectric strength test at a minimum- of 200% of rated voltage, 

lead to lead and leads to case. 
4. Insulation resistance at rated voltage and 25°C. 
5. Cap~citance tolerance at 1 KHz and 25°C. 
6. Dissipation factor at 25°C. 

POWER AGING 

7. Burn-in at 125°C and 140% of rated voltage for a minimum of 
48 hours. 

B. Verification of stability by temperature cycling from - 62° C to 
125°C, 5 cycles minimum. 

PERFORMANCE CERTIFICATION 

9. Dielectric strength test at a minimum of 200% of rated voltage, 
lead to lead and leads to case_ 

1 

10. Insulation resistance af rated voltage and 25°C. 
11. Capacitance tolerance at 1 KHz and 25°C. 
12. Dissipation factor at 2SoC. 

13. Capacitors are 100% tested for 0.1 % maximum drift with 
cycling from -62°C to 125°C. 
J 4. Visual inspection for dimensions, marking, and packaging. 

15. Traceability to production and test records by permanent 
marking of part. with lot control number. 
16. Process and inspection data is maintained on file per NPC-200-3 
and MiI-Q-985B quality control standards. 
17. Capacitors are serialized and packaged with certified test data 
to accompany each shipment. 

CA~ACITA~CE CHANGE WitH TEMPERATURE 

r--
o --1 

TEMPERATURE ° C 

-50 -25 o 25 50 75 100 125 

INSULATION RESISTANCE 

10' -
10 , 

MEGOHMS X MFD(S) 
10 . 

TEMPERATURE °C 
25 50 75 100 125 

DISSIPATION FACTOR AT 1KHz 

o. 1 

o 

TEMPERATURE °C 
-50 -25 o 25 50 75 100 125 
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TL Teflon capacitors are the economy version of the 
TA capacitors and are recommended for industrial 
applications which do not require the high levels of 
performance met by TA capacitors. Due to their low 
cost they are being used in computers as a substitute 
for larger, more temperature sensitive polystyrene 
capacitors. TL capacitors are available in 50V and lDOV in 
tolerances of 0.25% to 2% and values from .001 mfd to 
2 mfd. 

TL SPECIFICATIONS 
OPERATING TEMPERATURE 
-62°C to 125°C at full rated voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
± 1% Max -55°C to 125°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five succes· 
sive temperature cycles shall be as follows: 

Range 

-10oe to 85°C 
-62°e to 125°C 

INSULATION RESISTANCE (IR) 

Retrace 

0.05% Max 
0.25% Max 

Min I R at 25°C ..... 50,000 Megohms 
at 85°C ...... lD,OOO Megohms 
at 125°C .. .. 5,000 Megohms 

DIELECTRIC ABSORPTION 
0.1% Max at 25°C 

DISSIPATION FACTOR 
0.15% Max at 1KHz and 25°C 

DIELECTRIC STRENGTH 
200% of rated voltage 

CONSTRUCTION - Teflon dielectric, hermetically sealed, 
extended metal film electrodes, leads isolated from case. 
Leads are solderable gold·plated nickel or tinned copper· 
weld as available from stock at time of shipment. 

SEAL TEST -1 x 10·' ATM·CC/SEC max leak rate. 

FOR ADDITIONAL DETAIL, 
SEE GENERAL INFORMATION SECTION, PAGE 3 

Part No. MFD ± .01 ± .03 2%~OI. 
Diam. Length 

05TU02 .001 .235 .687 $4.15 $4.90 $5.85 $7.50 
05TU451 .00145 .235 .687 4.15 4.90 5.85 7.50 
05TL152 .0015 .235 .687 4.15 4.90 5.85 7.50 
05TL202 .002 .235 .687 4.15 4.90 5.85 7.50 
O5TL452 .0045 .235 .687 4.15 4.90 5.85 7.50 

05TL502 .005 .235 .687 4.15 4.90 5.85 7.50 
05TU03 .01 .235 .687 4.15 4.90 5.85 7.50 
O5TLl052 .0105 .235 .687 4.15 4.90 5.85 7.50 
05TLlZ3 .012 .235 .687 4.15 4.90 5.85 7.50 
05TU53 .015 .312 .687 4.15 4.90 5.85 7.50 

OiiTL223 .022 .312 .687 4.25 5.00 5.95 7.60 
05TL2252 .0225 .312 .687 4.25 5.00 5.95 7.60 
05TL333 .033 .312 .687 4.35 5.10 6.05 7.70 

. 05TL473 .047 .312 ,687 4.60 5.35 6.30 7.95 
05TL683 .068 .312 .813 6.65 7.40 8.30 9.95 
05TU04 .1 . 312 .937 6.65 7.40 8.30 9.95 

05TU54 .15 .312 1.063 8.90 9.70 10.50 11.30 
05TL224 .22 .400 1.063 10.95 11.75 12.50 13.35 
05TL334 .33 ~500 1.125 12.95 13.75 14.55 15.40 
05TL5D4 .50 .562 L125 14.75 15.50 16.50 17.65 

SECTION 1500 
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Quality Assurance 
UTL" TEFLON CAPACITORS ARE 100% PROCESSED AND 

TESTED AS FOLLOWS: 

1. Mass spectrometer hermetic seal test per M/L·STD·202, Method 
11 2, condition C, procedure m A. 

2. Dielectric strength test at a minimum of 200% of rated voltage, 
lead to lead and leads to case. 

3. Insulation resistance at rated voltage and 25°C. 
4. Capacitance tolerance at 1 KHz and 25°C. 
5. Dissipation factor of 1 KHz and 25°C. 
6. Visual inspecfion for dimensions, marking, and packaging. 

INSULATION IRESISTANCE 

10' - ---::---f-- ---10' 

10 
MEGOHMS X MFD(S) ---3 

I ---I TEMPERATURE ° C 

25 50 75 100 125 

% CAPACITANCE CHANGE WITH TEMPERATURE 

+1 --o -- -1 -
TEMPERATURE °c 

50 25 o 25 50 75 100 125 

% DISSIPATION FACTOR AT 1KHz 

0.1 

o 
TEMPERATURE C 

-50 -25 o 25 50 75 100 125 

MFD ± .01 ± .03 2% tal. 14% tal. 
Diam. Length *G *8 

1TU02 .001 . .235 .687 $4.15 $4.90 $5.85 $7.50 
lTU451 .00145 .235 .687 4.15 4.90 5.85 7.50 
1TU52 .0015 .235 .687 4.15 4.90 5.85 7.50 
lTL202 .002 .235 .687 4.15 4.90 5.85 7.50 
1TL452 .0045 .235 .687 4.15 4.90 5.85 7.50 

1TL502 .005 .235 .687 4.15 4.90 5.85 7.50 
1TU03 .01 .235 .687 4.15 4.90 5.85 7.50 
1TU052 .0105 .235 .687 4.15 4.90 5.85 7.50 
1TU23 .012 .235 .687 4.15 4.90 5.85 7.50 
1TU53 .015 .312 .687 4.15 4.90 5.85 7.50 

1TL223 .022 .312 .687 4.25 5.00 5.95 7.60 
1TL2252 .0225 .312 .687 4.25 5.00 5.95 7.60 
1TL333 .033 .312 .813 4.35 5.10 6.05 7.70 
1TL473 .047 .400 .813 4.60 5.35 6.30 7.95 
1TL683 .068 .400 .813 6.65 7.40 8.30 9.95 
1TU04. .1 .400 1.063 6.65 .7.40 . 8.30 9.95 

1TU54 .15 .500 1.125 8.90 9.70 10.50 11.30 
1TL224 .22 .562 1.125 10.95 11.75 12.50 13.35 
lTL334 .33 .562 1.125 12.95 13.75 14.55 15.40 
1TL5D4 .5 .67 1.375 14.75 15.50 16.50 17.65 
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TU Teflon foil capaCitors are unexcelled for high insula
tion resistance and low loss over a wide temperature 
range. Thousands of close tolerance TU capacitors have 
been used in F-104 aircraft and other critical applications. 
TU capacitors are frequently used in high quality analog 
computer applications where time constant variations 
due to dielectric absorption and leakage are critical. TU 
capacitors are available in lOOV, 200V,and 400V in tol
erances of 0.1% to 2% and values from .001 mfd to 1 mfd. 

TU SPECIFICATIONS 

OPERATING TEMPERATURE -62°C to 125°C at full rated 
voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
+0.8% Max at -55°C 
+0.6% Max at -25°C 
+0.3%Max at -10°C 
+0.2% Max at O°C 

0.0% Reference at 25°C 
-0.2% Max at 55°C 
-0.5% Max at 85°C 
-0.8% Max at 125°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five suc
cessive temperature cycles shall be as follows: 

Range Retrace 
~lOoC to 85°C 0.05% Max 
-62°C to 125°C .25% Max 

INSULATION RESISTANCE (lR) Readings in Megohms 

Min I R <;It 25°C 
at 85°C 
at 125°C 

100 Volt 200 Volt 
4,000,000 10,000,000 
1,000,000 2,000,000 

100,000 500,000 

DIELECTRIC ABSORPTION - 0.01% Max at 25°C. 

DISSIPATION FACTOR - 0.005% Max as 1KHz and 25°C 

DIELECTRIC STRENGTH - 200% of rated volts. 

CONSTRUCTION - Teflon dielectric, extended foil 
electrodes, hermetically sealed, leads isolated from case, 
leads are nickel, gold-plated, per Mil Std 1276 Type N2. 

SEAL TEST -1 x 10-6 ATM-CCjSEC Max leak rate. 
ENVIRONMENTAL - Capacitors shall meet all applicable 
requirements of Mil-C-19978 including Grade 3 vibration. 

FOR ADDITIONAL DETAILS, 
SEE GENERAL INFORMATION SECTION, PAGE 3 

Part No. MFD ± .01 ± .03 2% tol. 
Diam. Length *GN 

lTU102 .001 .235 .8l3 $5.10 $5.70 $7.50 $9.95 
lTU202 .002 .235 .8l3 5.10 5.70 7.50 9.95 
1TU502 .005 .235 .813 5.10 5.70 7.50 9.95 
lTU103 .01 .235 .8l3 5.10 5.70 7.50 9.95 
1TU153 .015 .312 .8l3 5.40 6.00 7.75 9.95 

1TU223 .022 .312 .813 5.70 6.30 8.35 9.95 
lTU333 .033 .400 .8l3 6.23 7.20 8.95 10.85 
lTU393 .039 .400 1.063 6.60 7.50 9.60 11.80 
lTU473 .047 .400 1.063 6.60 7.50 9.60 11.80 
lTU503 .05 .400 1.063 6.90 7.80 9.90 12.10 

lTU683 .068 .400 1.063 8.35 9.50 11.50 13.10 
lTU104 .1 .562 1.125 9.90 10.75 12.75 14.95 
IT.U154 .15 .562 1.375 11.10 12.00 14.00 16.00 
lTU224 .22 .562 1.875 13.90 14.90 16.85 18.80 
lTU334 .33 .670 1.875 16.75 17.75 19.75 21.60 

lTU474 .47 .750 1.875 20.83 21.95 23.95 25.85 
lTU504 .50 .750 1.875 20.83 21.95 23.95 25.85 
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Quality Assurance 
"TU" TEFLON CAPACITORS ARE 100% PROCESSED 

AND TESTED AS FOLLOWS: 

1. Stabilization by temperature cycling from -62°C to 125°C, 
5 cycles minimum. 

2. Mass spectrometer hermetic seal test per M I L·STD·202, 
Method ll2, condition C. procedure III A. 

3. Dielectric strength test at a minimum of 200% of rated volt· 
age, lead to lead and leads to case. . 

4. Insulation resistance at rated voltage and 25°C. 
5. Capacitance tolerance at 1KHz and 25°C. 
6. Dissipation factor at 1KHz and 2.5°C. 
7. Visual inspection for dimensions, marking, and packaging. 
8. Traceability to production and test records by permanent 

marking of parts with lot control number. 
9. Process and inspection data is maintained on file per NPC· 

200·3 and Mil·Q·9858 quality control standards. 

INSULATION RESISTANCE 
10 7 

10 . 
10 ; MEGOHMS X MFD(S) -

TEMPERATURE C 

25 50 75 100 125 

% r--r-- CAPACITANCE CHANGE WITH TEMPERATURE 

+1 r--
o ----I 

TEMPERATURE °C 

50 -25 o 25 50 75 100 125 

% DISSIPATION FACTOR AT 1KHz 

0.1 

a 

TEMPERATURE °C 

-50 -25 a 25 50 75 100 125. 

Part No. MFD ± .01 ± .03 2%tol. 14% tol. 
Diam .. Length *GN *BN 

2TU102 .001 .235 .813 $5.10 $5.70 $7.50 $9.95 
2TU202 .002 .235 .. 8l3 5.10 5.70 7.50 9.95 
2TU502 .005 .235 .8l3 5.10 5.70 7.50 9.95 
2TU103 .01 .312 .8l3 5.10 5.70 7.50 9.95 
2TU153 .015 .312 .8l3 5.40 6.00 7.75 9.95 

2TU223 .022 .400 .813 5.70 6.30 8.35 9.95 
2TU333 .033 .400 1.063 6.23 7.20 8.95 10.85 
2TU393 .039 .400 1.063 6.60 7.50 9.60 11.80 
2TU473 .047 .400 1.063 6.60 7.50 9.60 11.80 
2TU503 .05 .400 1.063 6.90 7.80 9.90 12.10 

2TU683 .068 .562 1.125 8.35 9.50 11.50 13.10 
2TU104 .1 .562 1.375 9.90 10.75 12.75 14.95 
2TU154 .15 .562 1.875 11.10 12.00 14.00 16.00 
2TU224 .22 .670 1.875 13.90 14.90 16.85 18.80 
2TU334 .33 .75 1.875 16.75 17.75 19.75 21.60 

2TU474 .47 1.00 2.250 20.83 21.95 23.95 25.85 
2TU504 .50 1.00 2.250 20.83 21.95 23.95 25.85 
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TF teflon capacitors are recommended for industrial 
instrument applications where high quality low loss 
characteristics are desirable at lowest cost.TF capacitors 
are also being used in military ground communication 
and check out equipment. (For smaller size and high 
reliability equivalent see type "TU" or "TA" teflon 
capacitors). 

TF SPECIFICATIONS 

OPERATING TEMPERATURE 

-62°C to 125°C at full rated voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

25°C reference ± 1.2% maximum from -62°C to 125°C. 

STABILITY ~ Capacitance values measured at any two 
corresponding temperature points taken in five suc· 
cessive temperature cycles shall be as follows: 

Range 
-lOoC to 85°C 
~62°C to 125°C 

INSULATION RESISTANCE (lR) 

Min I R at 25°C 
at 85°C 
at 125°C 

Retrace 

0.1% Max 
0.25% Max 

500,000 megohms 
100,000 megohms 
10,000 megohms 

DIELECTRIC ABSORPTION - 0.03% at 25°C 

DISSIPATION FACTOR~ 0.02% Max at 1KHz and 25°C 

DIELECTRIC STRENGTH ~ 200% of rated volts 

CONSTRUCTION~ "FEP" teflon dielectric film, extended 
foil electrodes, hermetically sealed with leads isolated 
from case, leads are tinned copperweld. 

SEAL TEST ~ 1 x 10-5 ATM-CC/SEC max leak rate. 

ENVIRONMENTAL ~ Capacitors shall meet all applicable 
requirements of Mil-C-19978. 

FOR ADDITIONAL DETAILS, 
SEE GENERAL INFORMATION SECTION, PAGE 3 

10 5 

10 4 

SECTION 1500 

INSULATION RESISTANCE 
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10' 
MEGOHMS X MFD(S) 

I 
TEMPERATURE °C 

25 50 75 100 125 

% CAPACITANCE CHANGE WITH TEMPERATURE 

+-1 =-- --a - --1 

TEMPERATURE °C 

-50 -25 a 25 50 75 100 125 

0 DISSIPATION FACTOR AT 1KHz 

o. 1 

a 

TEMPERATURE °c 
-50 -25 a 25 50 75 100 125 

PaU No. MFD ± .01 ± .03 5%tol. 2%tol. ~%tol. 
Diam. Length *J *G *0 

lTF502 .005 .235 .813 $3.50 $4.50 $5.50 $6.90 
1TF682 .0068 .235 .813 3.50 4.50 5.50 6.90 
1TFl03 .01 .312 .813 3.50 4.50 5.50 6.90 
1TFl53 .015 .312 .813 3.50 4.50 5.50 6.90 
1TF203 .02 .312 .813 3.50 4.50 5.50 6.90 

lTF223 .022 .312 1.063 3.50 4.50 ~.50 6.90 
1TF303 .03 .400 1.063 3.50 4.50 5.50 6.90 
lTF333 .033 .400 1.063 3.50 4.50 5.50 6.90 
lTF393 .039 .400 1.063 3.50 4.50 5.50 6.90 
lTF473 .047 .409 1.063 3.75 4.75 5.75 7.15 

i,\ 

1TF503 .05 .400 1.063 3.75 4.75 5.75 7.15 
lTF683 .068 .562 1.125 4.00 5.00 6.00 7.40 
1TFl04 .1 .562 1.375 4.25 5.28 6.25 7.65 
lTFl54 .15 ;562 1.875 4.75 5.55 6.45 8.25 
lTF204 .2 .670 1.875 5.45 6.10 6.60 8.80 

ITF224 .22 .670 1.875 5.55 6.20 6.60 9.30 
lTF334 .33 .750 1.875 6.10 6.75 7.41 9.95 
ITF474 .47 .750 1.875 7.20 8.10 8.75 11.30 
lTF504 .5 .750 1.875 7.20 8.10 8.75 11.30 
lTFl05 1.0· 1.0 2.25 10.10 11.11 12.22 14.85 

lTF205 2.0 2x2x 1.125 19_00 20.80 22.50 26.00 

Quality Assurance 
"TF" TEFLON CAPACITORS ARE 100% PROCESSED AND TESTED AS FOLLOWS: 

1. Stabilization by temperature cycling from -62°C to 125°C, 
5 cycles minimum. 

2. Mass spectrometer hermetic seal per MIL-STD-202, Methocl 112, 
conclition C, proceclure TIl A. 

3. Dielectric strength test 01 a minimum of 200% of ralecl vo/lage, 
leacl to leacl ancl leacls to cose. 

4. Insulation resistance 01 ralecl vo/lage ancl 25°C. 

5. Capacitance tolerance at 1 KHz ancl 25°C. 

6. Dissipation factor 01 1KHz ancl 25°C. 

7. Visual inspection for dimensions, marking, and- packaging. 

8. Traceability to procluction ancl tesl recorcls by permanenl marking 
of parts with lot conlrol number. 

9. Process ancl inspection clala is maintainecl on file per NPC-200-3 
ancl MiI-Q-9858 quality control stanclarcls. 
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Type PL miniature polycarbonate capacitors are recom
mended in circuit applications where there is limited 
space and electrical.characteristics must nearly equal 
that of teflon or polystyrene capacitors. 

The PL capacitors have been tested for qualification 
and approved for use in space, aerospace, and missile 

PL SPECIFICATIONS 

OPERATING TEMPERATURE -62°C to 1000e at full rated 
voltage. Derate linearly from 100°C to 50% of rated volt
age at 125°C. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

-1.5% Max. at -55°C 
-0.5% Max. at -25°C 
-0.35% Max. at -10°C 
-0;25% Max. at O°C 

0.0% Reference at 25°C 
+0.2% Max. at 55°C 
+0.5% Max. at 85°C 
+1.0% Max. at 125°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five succes
sivetemperature cycles shallbeas follows: 

Range 

-10°C to 85°C 
-62°C to 125°C 

Retrace 

0.05% Max. 
0.25% Max. 

INSULATION RESISTANCE (IR) - readings in megohms 

30V 50V 100V 200V 400V 

MinlRat 25°C 
at 85°C 
at 125°C 

100,000 
10,000 
1,000 

200,000 
50,000 
10,000 

500,000 1,000,000 
100,000 200,000 
30,000 50,000 

Readings shown are for 1 mfd or less. For values over 1 
mfd, divide readings by mfd to obtain min IR. 

Example: A 10 mfd, 100 volt capacitor at 25°C is 
200,000 megs = 20,000 megohms 
--rD· 

DIELECTRIC ABSORPTION - 0.2% Max. at 25°C. 

DISSIPATION FACTOR - 0.2% max at 1 KHz and 25°C. 
Values greater than 1 mfd measure at O.~ KHz. 

DIELECTRIC STRENGTH - 200% of rated volts. 

CONSTRUCTION - Polycarbonate dielectric, extended 
metal film electrodes, hermetically sealed, leads isolated 
from case. Leads may be tinned copperweld or gold
plated nickel per Mil Std 1276 type N2. 

SEAL TEST -1 x 10-6 ATM-CC/SEC Max leak rate: 

ENVIRONMENTAL:...... Capacitors shall meet all applicable 
requirements of MiI-C-19978 including grade 3 vibration. 

FOR ADDITIONAL DETAILS, SEE GENERAL I NFORMA
TION SECTION, PAGE 3. 
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programs which required the highest quality and best 
performance in minimum package size. See type PK 
polycarbonate for high reliability version. See type PV 
polycarbonate for smallest precision film capacitors 

. available. 

INSULATION RESISTANCE 
JO 6 --- - -

5 --JO 

4 MEGOHMS X MFO(S) -- -JO 

0 

+ 1 

o 

1 

% 

0.5 

o 

I --I I TEMPERATURE °C 

25 50 75 JOO 125 

CAPACITANCE CHANGE WITH TEMPERATURE 

-~ 
~/ 
/' 

TEMPERATURE C 

-50 -25 o 25 50 75 JOO 125 

DISSIPATION FACT ~R AT 1KHz 

-- --. r-- ........::::: 

TEMPERATURE °c 
-50 -25 o 25 50 75 100 , .25 

Quality Assurance 
"PL" POLYCARBONATE CAPACITORS ARE 100% PROCESSED 

AND TESTED AS FOLLOWS: 

1. Stabilizatian by temperature cycling from - 62°C 
to 125°C, 5 cycles minimum. 

2. Mass spectrometer hermetic seal test per MIL-STD-
202, Method 112, condition C. procedure III A. 

3. Dielectric strength test at a minimum of 200% of 
rated voltage, lead to lead and leads to case. 

4. Insulation resistance at rated voltage and 25°C. 

5. Capacitance tolerance at 1 KHz and 25°C. 

6. Dissipation factor at 25°C. 

7. Visual inspection for dimensions, marking, and 
packaging. 

8. Traceability to production and test records by 
permanent marking of parts with lot control number. 

9. Process and inspection data is maintained on file 
per NPC-200-3 and Mif-Q-9858 quality control 
standards_ . 

634 See YELLOW SECTION for Local Offices, Phones eem /1969 



1-6 
± .01 ± .03 5% tol. 2% tol. 1% tOI'1Y2% tol. Part No. Part No. MFO Diam. Length *J *G *F *0 

- ---_._--
05PLl02 .001 .170 .500 $4.15 $4.90 $5.85 $7.50 1PLl02 
05PL202 .002 .170 .500 4.15 4.90 5.85 I 7.50 IPL202 
05PL502 .005 .170 .500 4.15 4.90 5.85 

I 
7.50 1PL502 

05PLl03 .01 .170 .562 4.15 4.90 5.85 7.50 IPLl03 
05PLl53 .015 .170 .562 4.15 4.90 5.85 7.50 IPLl53 
05PL223 .022 .193 .562 4.15 4.90 5.85 7.50 IPL223 
05PL273 .027 .193 .562 4.15 4.90 5.85 7.50 IPL273 
05PL333 .033 .193 .562 4.15 4.90 5.85 7.50 IPL333 
05PL393 .039 .170 .687 4.15 4.90 5.85 7.50 IPL393 
05PL473 .047 .170 .687 4.15 4.90 5.85 7.50 IPL473 
05PL503 .05 .170 .687 4.15 4.90 5.85 7.50 IPL503 
05PL683 .068 .193 .687 4.15 4.90 5.85 7.50 1PL683 
05PL823 .082 .193 .813 4.15 4.90 5.85 7.50 1PL823 
05PLl04 .1 .193 .813 4.25 4.95 5.90 7.60 IPLlO4 
05PLl54 .15 .235 .687 4.37 5.05 6.00 7.80 1PL154 
05PL224 .22 .Z35 .813 4.46 5.15 6.15 8.05 1PL224 
O.PL274 .27 .312 .687 4.66 5.35 6.35 8.25 1PL274 
05PL334 .33 .312 .687 4.92 5.75 6.75 8.55 1PL334 
05PL474 .47 .312 .813 5.29 6.20 7.20 9.10 1PL474 
05PL504 .bO .400 .813 5.29 6.20 7.20 9.10 1PL504 
05PLl05 1.0 .400 1.063 5.78 7.40 8.40 10.30 1PLl05 
05PLl55 1.0 .400 1.063 6.90 7.95 8.95 10.95 1PL155 
05PL205 2.0 .500 1.125 7.43 8.60 9.60 11.65 1PL205 
05PL305 3.0 .500 1.375 8.60 9.65 10.65 12.70 1PL305 
05PL405 4.0 .562 1.375 9.75 10.80 11.80 13.85 1PL405 
05PL505 5.0 .670 1.375 10.95 12.50 13.50 15.55 1PL505 
05PLl06 10.0 .670 1.875 16.85 18.95 19.95 21.05 1PLl06 

1-6 
± .01 ± .03 5% tol. 

'% '·'1"%'·' Part No. Part No. MFO Diam. Length *J *G *F *0 

2PL102 .001 .170 .562 $3.75 $4.50 $5.50 $7.50 4PLl02 
2PL202 .002 .170 .562 3.75 4.50 5.50 7.20 4PL202 
2PL502 .005 .110 .562 3.75 4.50 5.50, 7.00 4PL502 
2PL103 .01 .193 .562 3.75 4.50 5.50 i 6.90 4PLlO3 
2PL153 .015 .235 .562 3./5 4.50 5.50 I 6.90 4PLl53 

I 

2PL223 .022 .235 .687 3.75 4.50 5.50 I 6.90 4PL223 
2PL333 .033 .31Z .687 3.75 4.50 5.50 I 6.90 4PL273 
2PL473 .047 .312 .687 3.75 4.50 5.50 : 6.90 4PL333 
2PL503 .05 .31Z .813 3.75 4.50 5.50 6.90 4PL393 
2PL683 .068 .31Z .813 3.80 4.50 5.50 6.90 4PL473 

2PL104 .1 .312 .813 3.90 4.60 5.60 6.95 4PL503 2PLl54 .15 .400 1.063 4.05 4.65 5.65 7.00 4PL683 2PL224 .22 .400 1.375 4.10 4.70 5.70 7.10 4PL823 2PL334 .33 .500 1.375 4.36 4.80 5,90 7.20 4PLl04 2PL474 .47 .500 1.375 4.59 5.30 6.25 7.60 4PL154 
2PL504 .5 .500 1.375 4.59 5.30 6.25 7.60 

4PL224 2PLlO5 1.0 .562 1.875 4.79 5.49 6.59 7.90 
2PLl55 1.5 .670 1.875 5.29 b.05 7.05 8.20 4PL334 
2PL205 2.0 .750 1.875 5.69 6.65 7.70 8.70 4PL474 
2PL255 2.5 .750 1.875 6.19 7.15 8.20 9.10 4PL504 

4PLI05 
2PL305 3.0 1.00 1.875 6.80 7.85 8.45 9.55 
2PL405 4.0 1.00 2.375 7.40 8.50 9.30 10.40 4PL205 

Part No. 

The subminiature 30 volt PL series capacitors utilize a 03PL333 
03PL393 

2 micron dielectric film thickness yet achieve excellent 03PL473 
03PL503 

performance and reliability exceeded only by the "PV", 03PL683 
03PL823 

series for their size. The capaCitors are normally supplied 03PLl04 
03PL154 

with gold plated nickel wire and are also available in 03PL224 
03PL334 

larger values shown in the macro·value section on page 03PL474 

20 and cordwood lengths shown on page 17. 03PL504 
03PL105 
~PLl55 

PL205 
03PL305 

FOR ADDITIONAL DETAILS, 03PL405 

SEE GENERAL INFORMATION SECTION, PAGE 3 03PL505 
03P1805 
03PLlO6 
03PLl56 
03PL206 

eem /1969 

MFO 
± .01 ± .03 

Oiam. Length 

.001 .170 .500 

.002 .170 .500 

.005 .170 .500 

.01 .170 .687 

.015 .170 .687 

.022 .193 .687 

.027 .193 .687 

.033 .193 .687 

.039 .235 .687 

.047 .235 .687 

.05 .235 .813 

.068 .235 .813 

.082 .312 .687 

.1 .312 .687 

.15 .312 .813 

.Z2 .31Z .813 

.Z7 .31Z 1.063 

.33 .312 1.063 

.47 .400 1.063 

.5 .400 1.063 
1.0 .56Z 1.125 
1.5 .562 1.375 
2.0 .670 1.375 
3.0 .670 1.875 
4.0 .75 1.875 
5.0 .75 1.875 

10.0 1.0 2.375 

MFO 
± .01 ± .03 

Diam. Length 

.001 .193 .562 

.002 .193 .562 

.005 .235 .687 

.01 .235 .687 

.015 .235 .813 

.02Z .312 .813 

.027 .312 .813 

.033 .312 .813 

.039 .312 .813 

.047 .400 .813 

.05 .400 .813 

.068 .400 .813 

.082 .400 1.063 

.10 .400 1.063 

.15 .400 1.375 

.22 .500 1.375 

.33 .562 1.375 

.47 .562 1.875 

.50 .562 1.875 
1.0 .750 1.875 

2.0 1.00 2.375 

MFO 

.033 .170 .562 

.039 .170 .562 

.047 .170 .562 

.05 .170 .562 

.068 .170 .687 

.082 .170 .687 

.1 .193 .687 

.15 .235 .562 

.22 .235 .687 

.33 .235 .687 

.47 .312 .687 

.5 .312 .687 
1.0 .312 .813 
1.5 .400 .813 
2.0 .400 .813 
3.0 .400 1.063 
4.0 .400 1.375 
5.0 .500 1.375 
8.0 .562 1.375 

10.0 .562 l.375 
15.0 .562 1.875 
20.0 .670 1.875 

5% tol. 
*J 

$3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.80 
3.90 
4.05 
4.10 
4.15 
4.36 
4.39 
4.39 
4.69 
5.19 
5.45 
5.95 
6.55 
7.02 
9.18 

5% tol. 
*J 

$3.75 
3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.75 
3.75 

3.75 
3.80 
3.80 
4.05 
4.10 

4.36 
4.59 
4.79 
4.79 
6.19 

7.40 

$ 4.15 
4.15 
4.15 
4.15 
4.15 
4.15 
4.25 
4.37 
4.46 
4.92 
5.29 
5.29 
5.78 
6.90 
7.43 
8.60 
9.75 

10.95 
13.50 
16.85 
19.50 
21.90 
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2% tol. 1% tol. Y2%tol. 
*G *F *0 

$4.50 $5.50 $7.50 
4.50 5.50 7.20 
4.50 5.50 7.00 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.60 5.60 6.95 
4.65 5.65 7.00 
4.70 5.70 7.10 
4.75 5.75 7.10 
4.80 5.90 7.20 
5.20 5.95 7.40 
5.20 5.95 7.40 
5.32 6.32 7.60 
5.95 6.95 8.05 
6.50 7.50 8.50 
6.98 7.98 8.98 
7.65 8.25 9.35 
8.12 9.20 10.30 

10.50 11.85 12.95 

*G 

$4.50 $5.50 $7.50 
4.50 5.50 7.20 
4.50 5.50 7.00 
4.50 5.50 6.90 
4.50 5.50 6.90 

4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 

4.50 5.50 6.90 
4.50 5.50 6.90 
4.50 5.50 6.90 
4.65 5.65 7.00 
4.70 5.70 7.10 

4.80 5.90 7.20 
5.30 6.25 7.60 
5.49 6.59 7.90 
5.49 6.59 7.90 
7.15 8.20 9.10 

8.50 9.30 10.40 

$ 4.90 $ 5.85 $ 7.50 
4.90 5.85 7.50 
4.90 5.85 7.50 
4.90 5.85 7.50 
4.90 5.85 7.50 
4.90 5.85 7.50 
4.95 5.90 7.60 
5.05 6.00 7.80 
5.15 6.15 8.05 
5.75 6.75 8.55 
6.20 7.20 9.10 
6.20 7.20 9.10. 
7.40 8.40 10.30 
7.95 8.95 10.95 
8.60 9.60 11.65 
9.65 10.65 12.70 

10.80 11.80 13.85 
12.50 13.50 15.55 
15.60 16.85 18.25 
18.95 19.95 21.05 
21.60 23.60 27.70 
25.00 27.00 31.10 



PK Polycarbonate capacitors are "PL" capacitors which 
have been power aged and temperature cycled to provide 
higher reliability and lower temperature coefficient. The 
"I-'K" capacitors have remarkably low temperature 
coefficient from O°C to 125°C, particularly for values above 
lMfd. Specially selected PK capacitors in this range can 
be provided with a temperature coefficient of zero ± 10 
to ±25 PPMI"C. 

PK SPECIFICATIONS 
OPERATING TEMPERATURE 
-62°C to 100°C at full rated voltage. Derate linearly from 
100°C to 50% of rated voltage at 125°C. 

TEMPERATURE COEFFICIENT OF CAPACITANCE -
25°C Reference 

-0.75% ±0.25% at -55°C 
-0.35% ±0.15% at -25°C 
-0.25% ±0.15% at -10°C 
-0.15% ±O.l% at O°C 
+0.05% ±0.1% at 55°C 
+0.15% ±0.15% at 85°C 
+0.25% ±O.25% at 125°C 

STABILITY 
Capacitance values measured at any two corresponding 
temperature points taken in five successive temperature 
cycles shall be as follows: 

Range Retrace 
-10°C to 85°C 0.03% Max 
-62°C to 125°C 0.2% Max 

INSULATION RESISTANCE (lR)- For 1 mfd or less. 
Voltage Range 

50V lOOV 
Min IR at 25°C 200,000 Megs 500,000 Megs 

at 85°C 10,000 Megs 100,000 Megs 
at 125°C 5,000 Megs 10,000 Megs 

Use Meg x Mfd for greater than 1 Mfd. 

DIELECTRIC ABSORPTION - 0.2% Max at 25°C. 
DISSIPATION FACTOR - 0.2% max at 1 KHz and 25°C. 
Values greater than 1 mfd measure at 0.1 KHz. 
DIELECTRIC STRENGTH - 200% of rated voltage. 
CONSTRUCTION-Polycarbonate dielectric, hermetically 
sealed, extended metal film electrodes, leads isolated 
from case, leads may be tinned copperweld or nickel, 
gold plated per Mil-Std 1276, Type N2. 
SEAL TEST -1 x 10-6 ATM·CCjSEC Max leak rate. 
ENVIRONMENTAL - Capacitors shall meet all applicable 
requirements of Mil-C·19978, including grade 3 vibration. 

FOR ADDITIONAL DETAILS, SEE GENERAL INFORMATION SECTION, PAGE 3 

MFD 
± .01 

Part No. Diam. 
± .03 S%tol. 2% tal. 1% tal. Y2% tal. 

Length *J *G *F *D 

05PK103 .01 .170 
OSPK153 .015 .170 

.562 $8.30 $9.80 $11.70 $lS.00 

.562 8.30 9.80 11.70 15.00 
05PK223 .022 .193 
05PK273 .027 .193 
OSPK333 .033 .193 
05PK393 .D39 .170 
05PK473 .047 .170 
05PKS03 .05 .170 
05PK683 .068 .193 
05PK823 .082 .193 
OSPK104 .1 .193 
OSPK154 .15 .235 

.562 8.30 9.80 11.70 15.00 

.562 8.30 9.80 I 11.70 ! 15.00 

.562 8.30 ~:~g I 11.70 15.00 

.687 8.30 11.70 15.00 

.687 8.30 ~:gg I 11.70 lS.00 

.687 8.30 11.70 15.00 
.687 8.30 9.80 i 11.70 15.00 
.813 8.30 9.80 , 11.70 lS.00 
.813 8.50 9.90 11.80 15.20 
.687 8.74 10.10 12.00 IS.60 

05PK224 .22 .235 
OSPK274 .27 .312 
05PK334 .33 .312 

.813 8.92 10.30 12.30 16.10 

.687 9.32 10.70 12.70 16.50 

.687 9.84 11.50 13.50 17.10 
05PK474 .47 .312 
OSPKS04 .50 .400 
OSPK105 1.0 .400 
05PK15S 1.5 .400 
05PK20!i 2.0 .500 
05PK30S 3.0 .500 

.813 10.S8 12.40 14.40 18.20 

.813 10.S8 12.40 14.40 18.20 
1.063 11.56 14.80 16.80 20.60 
1.063 13.80 15.90 • 17.90 21.90 
1.125 14.86 17.20 ' 19.30 23.30 
1.375 17.20 19.30 21.30 25.40 

OSPK405 4.0 .562 
05PK505 5.0 .670 
OSPK106 10.0 .610 

1.375 19.50 21.60 23.60 27.70 
1.375 21.90 25.00 27.00 31.10 
1.875 33.70 37.90 39.90 42.10 

10 

10 

10 
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PK POLYCARBONATE CAPACITORS ARE 100% PROCESSED 
AND TESTED AS FOLLOWS: 

RELIABILITY SCREENING 

I. Stabilization by temperature cycling from -62°C to 12SoC, 
5 cycles minimum. 

2. Moss spectrometer hermetic seal test per MIL-STD-202, Method 
112, condition C. procedure III A. 

3. Dieleclric strength test at a minimum of 200% of rated voltage. 
lead to lead and leads to case. 

4. Insulation resistance at rated voltage and 2 SoC. 
S. Capacitance tolerance at I KHz and 25°C. 
6. Dissipation faclor at 2S°C. 

POWER AGING AND STABILIZA nON 

6 

5 

7. Burn-in at 12SoC and 140% of rated voltage for a minimum 
of 48 hours. 

8. Verification of stability by temperafure cycling from -62°C 
to 12SoC, S cycles minimum. 

PERFORMANCE CERTIFICATION 

9. Dielectric strength test at a minimum of 200% of rated voltage, 
lead to lead and leads to case. 

10. Insulation resistance at rated voltage and 2 SOc. 

II. Capacitance tolerance at I KHz and 2S°C. 

12. Dissipation fador at 2SoC 
13. Temperature coefficient measured from -SSoC to 12SoC at a 

minimum of 5 temperature points. (Performed on 10', sampling 
basis, minimum 10 pieces per Jot.) 

14. Visual inspectioi1 for dimensions, marking, and packaging. 

IS. Traceability to produclion and test records by' permanent 
marking of ports with lot control number. 

16. Process and inspection data is maintained on file per NPC-200-3 
and Mil-Q-98S8 quality control standards. 

17. Capacitors are serialized and packaged with certified test data 
to accompany each shipment. 

-- INSULATION RESISTANCE ... - t--

= --4 MEGOHMS X MFD(S) -- ---TEMPERATURE °c 
25 50 75 100 125 

% CAPACITANCE CHANGE WITH TEMPERATURE 

+1 - r--
a -I--"""'": 

1 lL'" .....--
--- TEMPERATURE ° C 

-50 -25 a 25 50 75 100 125 

° 
DISSIPATION FACTOR AT 1KHz 

O. 5 I---- -I----- --::::::::; 
a 

TEMPERATURE °c 
50 -25 a 25 50 75 100 125 
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.312 x .813 

ACTUAL SIZE 1 MFD CAPACITOR 03PV105 

Type PV polycarbonate capacitors represent a breakthrough 
in the art of precision film capacitor minia~~r~zation. The. capa· 
citors are processed and manufactured utiliZing the basIc CRC 
patents plus CRC state of the art techniques to wind web 
materials less than 0.0001 inches in thickness including metal 
film electrodes. The PV specifications listed do not represent 
the ultimate in performance the capacitors are capable of. By 
100% test and selection we can supply capacitors With an In' 
sulation resistance greater than 100,000 megohms at +125°C, 
higher in stability and lower in temperature coefficient. In the 
interest of highest reliability we have assigned a 30 volt ratm!5 
to the PV capacitors although they can safely operate conti, 
nuously at 50 volts for the same rated conditions. For a lower 
cost equivalent to the PV type see 03PL and 03PG polycarbonate 
capacitors elsewhere in the catalog. 

PV SPECIFICATIONS 
OPERATING TEMPERATURE -55°C to 100°C at 30VDC. 
Derate linearly by 50% to 125°C. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
-1.2% Max. at -55°C 
-0.25% Max. at -10°C 

0% Ref. at 25°C 

± .15% Max. at 55°C 
± .25% Max. at 85°C 
± .50% Max. at 125°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five suc
cessive temperature cycles shall be as follows: 

Range Retrace 
-10°C to 85°C 0.03% Max. 
-62°C to 125°C 0.2% Max. 

INSULATION RESISTANCE (IR) - For 1 mfd or less. 
25°C 1,000,000 megs min. 85°C 25,000 megs min. 
55°C 500,000 megs min. 125°C 1,000 megs min. 

Use meg x mfd for greater than 1 mfd 

DIELECTRIC ABSORPTION - 0.2% Max. at 25°C. 

DISSIPATION FACTOR - 0.2% max at 1 KHz and 25°C. 
Values greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH - 400% of rated voltage. 

CONSTRUCTION - Polycarbonate dielectric, extended 
metalfilm electrodes, hermetically sealed, leads isolated 
from case. Leads are gold plated nickel per Mil Std 
1276 type N 2. 

SEAL TEST -1 x 10-6 ATM·CC/SEC Max leak rate. 

ENVIRONMENTAL - Capacitors shall meet all applicable 
requirements of MiI·C·19978 including grade 3 vibration. 

Part No. 

03PV333 
03PV393 
03PV473 
03PV503 
03PV683 
03PV823 
03PV104 
03PV154 
03PV224 
03PV334 
03PV474 
03PVS04 
03PV10S 
03PVlSS 
03PV20S 
03PV30S 
03PV40S 
03PVSOS 
03PV80S 
03PV106 
03PV156 
03PV206 

MFD 

.033 

.039 

.047 

.05 

.068 

.082 

.1 

.15 

.22 

.33 

.47 

.5 
1.0 
1.5 
2.0 
3.0 
4.0 
5.0 
8.0 

10.0 
15.0 
20.0 

PRICES 1·6 
± .01 ± .03 5% tal. 2% tal. 1% tal. '1>% tal. 

Diam. Length *IN *GN *FN 'DN 

.170 .562 $ 8.30 $ 9.80 $11.70 $lS.00 

.170 .562 8.30 9.80 . 11.70 lS.00 

.170 .562 8.30 9.80 11.70 lS.00 

.170 .562 8.30 9.80 11.70 15.00 

.170 .687 8.30 9.80 11.70 15.00 

.170 .687 8.30 9.80 11.70 lS.00 

.193 .687 8.S0 9.90 .11.80 lS.20 

.235 .562 8.74 10.10 12.00 lS.60 

.235 .687 8.92 10.30 12.30 16.10 

.235 .687 9.84 11.50 13.S0 1710 

.312 .687 10.58 12.40 14.40 18.20 

.312 .687 10.S8 12.40 14.40 18.20 

.312 .813 11.S6 14.80 16.80 20.60 

.400 .813 13.80 15.90 17.90 21.90 

.400 .813 14.86 17.20 19.20 23.30 

.400 1.063 17.20 19.30 21.30 25.40 

.400 1.375 19.50 21.60 23.60 27.70 

.500 1.375 21.90 25.00 27.00 31.10 

.562 1.375 27.00 31.20 33.70 36.S0 

.562 1.375 33.70 37.90 39.90 42.10 

.562 1.875 39.00 43.20 47.20 55.40 

.670 1.875 43.80 50.00 54.00 62.20 

i4§;;lij'ffid 
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"pv" POLYCARBONATE CAPACITORS ARE 100% PROCESSED 
AND TESTED AS FOLLOWS: 

RELIABILITY SCREENING 
1. Stabilization by temperature cycling from -62°C 10 125°C, 

5 cycles minimum. 
2. Mass speelromeler hermelic seal lesl per MIl-STD-202, 

melhod 112, condilion C, procedure IlIA. 
3. Dielectric slrenglh lesl at a minimum of 400% of raled vollage 

lead 10 lead and leads 10 case. 
4. Insulation resistance at rated voltage and 25°C. 
5. Capacilance lolerance 01 1 KHz and 25°C. 
6. Dissipation factor at 25°C. 

POWER AGING AND STABILIZATION 
7. Burn-in 01 125°C and 140% of rated vollage for a minimum 

of 48 hours. 
8. Verification of stability by temperature cycling from -62°C 

to 12SoC, 5 cycles minimum. 

PERFORMANCE CERTIFICATION 
9. Dieleelric strength test at a minimum of 400% of rated vollage 

lead to lead and leads to case. 
10. Insulation resistance at rated voltage and 25°C. 
11. Capacitance tolerance at 1 KHz and 25°C. 
12. Dissipation faelor at 25°C. 
13. Temperature coefficient measured from -55°C to 12SoC at a 

minimum of 5 temperature points. {Performed on lot sampling 
basis, minimum J 0 pieces per lot.} 

14. Visual inspection for dimensions, marking, and packaging. 
15. Traceability to production and test records by permanent 

marking of parts with lot control number. 
16. Process and inspection data is maintained on file per NPC-200-3 

and Mi/-Q-9858 quality control standards. 
17. Capacitors are serialized and packaged with certified test data 

to accompany each shipment. 

10' MEGOHMS X MFD(S) 

I 
TEMPERATURE °c 

25 50 75 100 125 

% CAPACITANCE CHANGE WITH TEMPERATURE 

1 

~ I--

o -I--""":: 

1 ~ ----- TEMPERATUREo C 

-50 -25 o 25 50 75 100 125 

0 DISSIPATION FACTOR AT 1KHz 

O. 5 t---- - t--- ~ 

a 

TEMPERATURE C 

-50 -25 o 25 50 75 100 125 

FOR ADDITIONAL DETAILS, 
SEE GENERAL INFORMATION SECTION, PAGE 3 
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PG polycarbonate capacitors are lower in specification 
and quality assurance level than type "PL" capacitors 
to enable industrial and military usage at lowe.r cost. 
The PG capacitors utilize the patented eRC supported 
winding and stress-free lead design and are designed 

PG SPECIFICATIONS 

OPERATING TEMPERATURE - -62°C to 100°C at full 
rated voltage, derate line(lrly from 100°C to 50% of rated 
voltage at 125°C. 

TEMPERATURE COEFFICIENT OF CAPACITANCE

± 2% max -55°C to 125°C 
± 1% max -25°C to 85°C 
±0.5% max O°C to 55°C 

STABILITY - Capacitance values measured at any two 
corresponding tempe-rature points taken in five suc
cessive temperature cycles shall be as follows: 

Range 
-10cC to 85°C 
-62°C to 125°C 

Retrace 
0.25% max 
0.50% max 

INSULATION RESISTANCE (IR) AT RATED VOLTAGE 

Temperature 

25°C 
85°C 

125°C 

Meg X Mfd 

100,000 
\10,000 

1,000 

Need not Exceed 

200,000 megohms 
20,000 megohms 
2,000 regohms 

DIELECTRIC ABSORPTION - 0.2% max at 25°C. 

DISSIPATION FACTOR - 0.3% max at 1 KHz and 25°C. 
Values greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH - 200% of rated volts. 

CONSTRUCTION - Polycarbonate dielectric, extended 
metal film electrodes, hermetically sealed, leads isolated 
from case. Leads are tinned copperweld, except for gold 
plated nickel for 30 volt type. 

SEAL TEST -1 x 10-5 ATM-CCjSEC max leak rate. 

ENVIRONMENTAL - Capacitors shall meet all applicable 
requirements,Of MIL-C-19978 including grade 3 vibration. 

FOR ADDITIONAL DETAILS, 

SEE GENERAL INFORMATION SECTION, PAGE 3 
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to fill the need for capacitors better than the MIL-SPEC 
variety yet lower in cost than the "PL" type_ 

For higher reliability types see "PL", "PK" and "PV" 
polycarbonate specifications. 

INSULATION RESISTANCE 

10' ---- - '"-
10' ----10' MEGOHMS X MFO(S) - i--- -I I r ----:.... 

I TEMPERATURE ·c 
25 50 75 100 125 

% CAPACITANCE CHANGE WITH TEMPERATURE 

-~ .. 
a 

~ 
/' 

-2 

TEMPERATURE °c 
-50 -25 a 25 50 75 100 125 

% 01 SIPATION FACT PRAT 1KHz 

,0_ 5 - - ~ 

a -
TEMPERATURE °C 

-50 -25 a 25 50 75 100 

QUALITY ASSURANCE 

"PG" POLYCARBONATE CAPACITORS ARE 100% 
PROCESSED AND TESTED AS FOLLOWS: 

125 

1. Stabilization by temperature cycling from - 62°C 
to 125°C, 2 cyt/es minimum. 

2. Mass spectrometer hermetic seal test per MIL
STD-202, method 112, condition C, procedure 
III A. 

3. Dielectric strength test at a minim~m of 200% of 
rated voltage, lead to lead, leads to case. 

4. Insulation resistance at rated voltage and 25°C. 

5. Capacitance tolerance at 1 KHz and 25°C. 

6. Dissipation factor at 25°C. 

7. Visual inspection for dimensions, marking and 
packaging. 

See- YE-LLOW SECTION for Local Offices, eem 1969 



03PG333 .033 
03PG393 .039 
03PG473 .047 
03PG503 .05 

03PG683 .068 
03PG823 .082 
03PG104 .1 
03PGl54 .15 
03PG224 .22 
03PG334 .33 
03PG474 .47 
03PG504 .5 
03PG105 1.0 
03PG155 1.5 
03PG205 2.0 
03PG305 3.0 
03PG405 4.0 
03PG505 5.0 
03PG805 8.0 
03PG106 10.0 
03PG156 15.0 
03PG206 20.0 

05PG102 
05PG152 
05PG202 
05PG272 
05PG332 
05PG392 
05PG472 
05PG502 
05PG682 
05PG822 
05PG103 
05PG153 
05PG223 
05PG273 
05PG333 
05PG393 
05PG473 
05PG503 
05PG683 
05PG823 
05PG104 
05PG154 
05PG224 
05PG274 
05PG334 
05PG474 
05PG504 
05PG684 
05PG824 
05PG105 
05PG155 
05PG205 
05PG305 
05PG405 
05PG505 
05PG805 

.001 

.0015 

.002 

.0027 

.0033 

.0039 

.0047 

.005 

.0068 

.0082 

.01 

.015 

.022 

.027 

.033 

.039 

.047 

.05 

.068 

.082 

. 1 

.15 

.22 

.27 

.33 

.47 

.5 

.68 

.82 
1.0 
1.5 
2.0 
3.0 
4.0 
5.0 
8.0 

05PG106 10.0 

.170 

.170 

.170 

.170 

.170 
.170 
.193 
.235 
.235 
.235 
.312 
.312 
.312 
.400 
.400 
.400 
.400 
.500 
.562 
.562 
.562 

.562 
.562 
.562 
.562 
.687 
.687 
.687 
.562 
.687 
.687 
.687 
.687 
.813 
.813 
.813 

1.063 
1.375 
1.375 
1.375 
1.375 
1.875 

$3.38 
3.38 
3.38 
3.38 
3.38 
3.42 
3.51 
3.65 
3.69 
3.92 
3.95 
3.95 
4.22 
4.67 
4.91 
5.36 
5.90 
6.32 
7.74 
8.26 

10.71 

*IN 
5% 
tol. 

$3.75 
3.75 
3.75 
3.75 
3.75 
3.80 
3.90 
4.05 
4.10 

4.36 
4.39 
4.39 
4.69 
5.19 
5.45 
5.95 
6.55 
7.02 
8.60 
9.18 

11.90 

*GN 
2% 
tol. 

$4.50 
4.50 
4.50 
4.50 
4.50 
4.55 
4.60 
4.65 
4.70 
4.80 
5.20 
5.20 
5.32 
5.95 
6.50 
6.98 
7.65 
8.12 
9.65 

10.50 

13.96 

*FN 
1% 
tol. 

$5.50 
5.50 
5.50 
5.50 
5.50 
5.55 

5.60 
5.65 
5.70 
5.90 
5.95 
5.95 
6.32 
6.95 

7.50 
7.98 
8.25 
9.20 

10.70 
12.15 
15.96 

$6.90 
6.90 
6.90 
6.90 
6.90 
6.90 

6.95 
7.00 
7.10 
7.20 
7.40 
7.40 
7.60 
8.05 
8.50 
8.98 
9.35 

10.30 
12.40 
13.95 
17.96 

.670 1.875 12.64 14.04 16.24 18.40 20.60 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.193 

.193 

.193 

.193 

.170 

.170 

.193 

.193 

.193 

.235 

.235 

.312 

.312 

312 
.400 
.400 
.400 
.400 
.400 
.500 
.500 
.562 
.670 
.670 
.670 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.562 

.562 

.562 

.562 

.562 

.562 

.562 

.562 

.687 

.687 

.687 

.813 

.813 

.687 

.813 

.687 

.687 

.813 

.813 

.813 
1.063 
1.063 
1.063 
1.125 
1.375 
1.375 
1.375 
1.875 
1.875 

*K 
10% 
tol. 

$2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
3.06 
3.15 
3.21 
3.36 
3.55 
3.81 
3.81 
4.01 
4.13 
4.16 
4.67 
4.91 
5.36 
5.90 
6.32 
7.74 
8.26 

PRICES 1-6 

*J 
5% 
tol. 

$3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 

3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3.32 
3:32 
3.32 
3.40 
3.50 
3.57 
3.73 
3.94 
4.23 
4.23 
4.45 
4.59 
4.62 
5.19 
5.45 
5.95 
6.55 
7.02 
8.60 
9.18 

*G 
2% 
tol. 

$3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.92 
3.96 
4.04 
4.12 
4.28 
4.60 
4.96 
4.96 
5.25 
5.85 
5.92 
5.95 
6.50 
6.98 
7.65 
8.12 
9.65 

10.50 

*F 
1% 
tol. 

$4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.72 
4.80 
4.92 
5.08 
5.40 
5.76 
5.76 
6.05 
6.61 
6.72 
6.95 
7.50 
7.98 
8.25 
9.20 

10.70 
11.85 

*0 
%% 
tol. 

$6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.08 
6.24 
6.44 
6.60 
6.84 
7.28 
7.28 
7.60 
8.09 
8.24 
8.05 
8.50 
8.98 
9.35 

10.30 
12.40 
12.95 

1PG102 
1PG202 
1PG502 
1PG103 
1PG153 
1PG223 
1PG273 
1PG333 
1PG393 
1PG473 
1PG503 
1PG683 
1PG823 
1PG104 
1PG154 
1PG224 
1PG274 
1PG334 
1PG474 
1PG504 
1PG105 
1PG155 
1PG205 
1PG305 
1PG405 
1PG505 
1PGl06 

2PGl02 
2PG202 
2PG502 
2PG103 
2PG153 
2PG223 
2PG333 
2PG473 
2PG503 
2PG683 
2PG104 
2PG154 
2PG224 
2PG334 
2PG474 
2PG504 
2PG105 
2PG155 
2PG205 
2PG255 
2PG305 
2PG405 

4PG102 
4PG202 
4PG502 
4PG103 
4PG153 
4PG223 
4PG273 
4PG333 
4PG393 
4PG473 
4PG503 
4PG683 
4PG823 
4PG104 
4PG154 
4PG224 
4PG334 
4PG474 
4PG504 
4PG105 
4PG205 

.001 

.002 

.005 

.01 

.015 

.022 

.027 

.033 

.039 

.047 

.05 

.068 

.082 

.1 

.15 

.22 

.27 

.33 

.47 

.5 
1.0 
1.5 
2.0 
3.0 
4.0 
5.0 

10.0 

.001 

.002 

.005 

.01 

.015 

.022 

.033 

.047 

.05 
.068 
.1 
.15 
.22 
.33 
.47 
.5 

1.0 
1.5 
2 
2.5 
3.0 
4.0 

.001 

.002 

.005 

.01 

.015 

.022 

.027 

.033 

.039 

.047 

.05 

.068 

.082 

.1 

.15 

.22 

.33 

.47 

.5 
1.0 
2.0 

.170 

.170 

.170 

.170 

.170 

.193 

.193 

.193 

.235 

.235 

.235 

.235 

.312 

.312 

.312 

.312 

.312 

.312 

.400 
.400 
.562 
.562 
.670 
.670 
.750 
.750 

1.0 

.170 

.170 

.170 

.193 

.235 

.235 

.312 

.312 

.312 
.312 
.312 
.400 
.400 
.500 
.500 
.500 
.562 
.670 
.750 
.750 

1.0 
1.0 

.193 

.193 

.235 

.235 

.235 

.312 

.312 

.312 

.312 

.400 

.400 

.400 

.400 

.400 

.400 

.500 

.562 

.562 

.562 
.750 

1.00 

.500 

.500 

.500 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.813 

.813 

.687 

.687 

.813 

.813 
1.063 
1.063 
1.063 
1.063 
1.125 
1.375 
1.375 
1.875 
1.875 
1.875 
2.375 

.562 

.562 

.562 

.562 

.562 

.687 

.687 

.687 

.813 
.813 
.813 

1.063 
1.375 
1.375 
1.375 
1.375 
1.875 
1.875 
1.875 
1.875 
1.875 
2.375 

.562 

.562 

.687 

.687 

.813 

.813 
.813 
.813 
.813 
.813 
.813 
.813 

1.063 
1.063 
1.375 
1.375 
1.375 
1.875 
1.875 
1.875 
2.375 

$2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.74 
2.81 
2.92 
2.95 
2.99 
3.14 
3.16 
3.16 
3.38 
3.74 
3.92 
4.28 
4.72 
5.06 
6.61 

*K 
10% 
tol. 

$2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.74 
2.81 
2.92 
2.95 
3.14 
3.30 
3.30 
3.4~ 
3.81 
4.10 
4.46 
4.90 
5.33 

*K 
10% 
tol • 

$2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.74 
2.74 
2.92 
2.95 
3.14 
3.30 
3.45 
3.45 
4.46 
5.33 

*J 
5% 
tol. 

$3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.04 
3.12 
3.24 
3.28 
3.32 
3.49 
3.51 
3.51 
3.75 
4.15 
4.36 
4.76 
5.24 
5.62 
7.34 

SECTION 1500 
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*Ii 
2% 
tol. 

$3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.68 
3.72 
3.76 
3.80 
3.84 
4.16 
4.16 
4.26 
4.76 
5.20 
5.58 
6.12 
6.50 
8.40 

1- 6 

*F 
1% 
tol. 

$4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.48 
4.52 
4.56 
4.60 
4.72 
4.76 
4.76 
5.06 
5.56 
6.00 
6.38 
6.60 
7.36 
9.48 

*0 
%% 
tol. 

$6.00 
5.76 
5.60 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.56 
5.60 
5.68 
5.68 
5.76 
5.92 
5.92 
6.08 
6.44 
6.44 
7.18 
7.48 
8.24 

10.36 

PRICES 1-6 

*J 
5% 
tol. 

$3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.04 
3.12 
3.24 
3.28 
3.49 
3.67 
3.67 
3.83 
4.23 
4.55 
4.95 
5.44 
5.92 

*G 
2% 
tol. 

$3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.68 
3.7Z 
3.76 
3.84 
4.24 
4.24 
4.39 
4.84 
5.32 
5.72 
6.28 
6.80 

*F 
1% 
tol. 

$4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.48 
4.52 
4.56 
4.72 
5.00 
5.00 
5.27 
5.64 
6.11 
6.56 
6.76 
7.44 

PRICES 1-6 

*J 
5% 
tol. 

$3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.04 
3.04 
3.24 
3.28 
3.49 
3.67 
3.83 
3.83 
4.95 
5.92 

*G 
2% 
tol. 

$3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.72 
3.76 
3.84 
4.24 
4.39 
4.39 
5.72 
6.80 

*F 
i% 
tol. 

$4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.52 
4.56 
4.72 
5.00 
5.27 
5.27 
6.56 
7.44 

*0 
1'2% 
tol. 

$6.00 
5.76 
5.60 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.56 
5.60 
5.68 
5.76 
6.08 
6.08 
6.32 
6.56 
6.96 
7.28 
7.64 
8.32 

*0 
1'2% 
tol. 

$6.00 
5.76 
5.60 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.60 
5.68 
5.76 
6.08 
6.32 
6.32 
7.28 
8.32 

COMPONENT RESEARCH CO., INC. 171719th Street, Santa Monica, Calif. 90404· Phone: (213) 393·3755. TWX: (910) 343·6864 

eem /1969 See YELLOW SECTION for Local Offices, Phones 639 
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INFORMATION FOR THE PACKAGING ENGINEER 

CORDWOOD LENGTH 
In applications where length must be hel d to a minimum 
we have devised special hermetic seals which provide a 
maximum increase of 0.063" over the case length for the 
solder beads and wicking. P.ny of the capacitors shown 
elsewhere in the catalog may be obtained with this 
cord wood maximum on special order. 

WELD APPLICATIONS 

be fabricated. We have listed suggested sizes in an 
attempt at standardization. 

GROUNDED STYLE CASE 
The type Z case utilizes one lead soldered to the case 
and affords a reduction in length of approximately 0.070" 
from the standard floating style case (cordwood lengths 
shown below). 

Capacitors with gold plated nickel leads can be welded 
within 0.030" of the cord wood dimensions without inter· 
ference from solder wicking and resultant poor weld 
reliability. Capacitors with tinned copperweld leads 
(tinned copper clad steel) can also be welded and wicking 
is not a problem since it generallyincreas·es wire diameter 
by less than 0.002". Wire samples of either type will be 
supplied free of charge to assist you in setting up a weld 
schedule. -8. 

____ ~.. CRC ~ LEAD 1.5 MIN 

F ·MAX. ----+ 

MODULAR LENGTHS 
A wide variety of custom lengths and configurations can 

I DIAM. t.01 CORDWOOD 
LENGTH 

'Dimensions listed below apply to floating style case only. 

ORDERING Add tolerance letter after Part No. for desired tolerance. J= 5%. G=2%. F = 1%. D= Y2%. B= 1:4%. When 
INFORMATION mylar thinwall sleeving is required add "S" after tolerance letter. when gold plated leads are needed 

add "N". See general information for further details. Parts listed have floating case. For grounded case 
style. max length is 0.070 less. Add "Z" to part number and increase prices shown by 15%. 

Type 05PQcapacitors have the same electrical character· Type 05TQ capacitors have the same electrical character· 
istics as type 05PL polycarbonate capacitors. Other istics as type 05TA except that the temperature coefficient 
voltage ratings. higher reliability types such as PK and is approximately 20% more negative. custom capacitors 
other cord wood lengths can be supplied if you furnish us with higher voltage ratings. higher reliability level or 
with complete details of your requirements. different lengths can be supplied. 

Part No. MFD Diam. 'Cord- Part No. MFD Diam. ·Cord· 
wood S% tal. 2% tal. 1% tal. Y2% tal wood S% tal. 2% tal. 1% tal. 14% tal. 

Length Length J G F D J G F B 

OSPQ102 .001 .170 .600 $ 4.15 $ 4.90 $5.85 $ 7.50 05TQ102 .001 .193 .600 $ 4.S9 $ 5.10 $ 5.70 $ 9.95 
05PQ202 .002 .170 .600 4.15 4.90 5.85 7.50 OSTQ152 .0015 .193 .600 4.S9 5.10 5.70 9.95 
05PQ222 .0022 .170 .600 4.15 4.90 5.85 7.50 05TQ202 .002 .193 .600 4.59 5.10 5.70 9.95 
05PQ332 .0033 .170 .600 4.15 4.90 5.85 7.50 05TQ222 .0022 .193 .600 4.59 5.10 5.70 9.95 
05PQ472 .0047 .170 .600 4.15 4.90 5.85 7.50 OSTQ332 .0033 .193 .600 4.59 5.10 5.70 9.95 
05PQ502 .005 .170 .600 4.15 4.90 5.85 7.50 05TQ392 .0039 .235 .600 4.59 S.10 S.70 9.95 
05PQ682 .0068 .170 .600 4.15 4.90 5.85 7.50 05TQ472 .0047 .235 .600 4.59 5.10 5.70 9.95 
05PQ103 .01 .170 .600 4.15 4.90 5.85 7.50 05TQ502 .005 .235 .600 4.59 5.10 5.70 9.95 
05PQ153 .015 .170 .600 4.15 4.90 5.85 7.50 05TQ682 .0068 .235 .600 4.59 5.10 .S.70 9.95 
05PQ223 .022 .193 .600 4.15 4.90 5.85 7.50 05TQ822 .. 0082 .235 .600 4.59 5.10 5.70 9.95 
05PQ273 .027 .193 .600 4.15 4.90 5.8S 7.50 05TQ103 .01 .235 .600 4.59 5.10 5.70 9.95 
05PQ333 .033 .193 .600 4.15 4.90 5.85 7.50 OSTQ123 .012 .235 .600 4.66 5.35 6.35 9.95 
05PQ393 .039 .193 .670 4.15 4.90 5.85 7.50 OSTQ153 .015 .235 .670 4.86 S.40 6.00 9.95 
05PQ473 .047 .193 .670 4.15 4.90 S.85 7.50 OSTQ223 .022 .235 .670 5.13 5.70 6.30 9.95 
05PQ503 .05 .193 .670 4.15 4.90 5.85 7.50 OSTQ333 .033 .312 .670 5.61 6.23 7.20 10.85 
05PQ683 .068 .235 .670 4.1S 4.90 S.85 7.50 05TQ393 .039 .312 .670 5.94 6.60 7.50 11.80 
05PQ823 .082 .235 .670 4.15 4.90 5.8S 7.50 OSTQ473 .047 .312 .670 5.94 6.60 7.50 11.80 
OSPQ104 .1 .235 .670 4.2S 4.95 5.90 7.60 05TQ503 .05 .312 .670 5.94 6.60 7.50 11.80 
OSPQ154 .15 .312 .670 4.37 5.05 6.00 7.80 05TQ683 .068 . 312 670 . 7.52 8.35 9.S0 13.10 
05PQ224 .22 .312 .670 4.46 5.15 6.15 8.05 OSTQ823 .082 .312 .670 8.28 9.20 10.35 14.95 
OSPQ274 .27 .312 .670 4.66 5.35 6.35 8.25 05TQ104 .10 .312 .670 8.91 9.90 10.75 14.95 
OSPQ334 .33 .312 .750 4.92 5.75 6.75 8.55 OSTQ1S4. .15 .312 1.00 9.99 11.10 12.00 16.00 
05PQ474 .47 .312 .750 S.29 6.20 7.20 9.10 05TQ204 .20 .400 1.00 12.02 13.35 14.25 18.10 
05PQ504 .50 .312 .750· 5.29 6.20 7.20 9.10 05TQ224 .22 .400 1.00 12.51 13.90 14.90 18.80 
05PQI05 1.0 .400 .750 5.78 7.40 8.40 10.30 05TQ334 .33 .500 1.00 15.08 16.75 17.75 21.60 
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PA Polystyrene capacitors are used in missile and indus· 
trial applications for operational amplifiers and network 
fabrication. Special capacitor modules have been fabri· 
cated for a missile program which met extremely rigid 
qualification requirements for low noise and high insu· 
lation resistance within a limited case size. This is another 
example where our capacitors have demonstra~ed their 
superior characteristics. Capacitor modules, decades, 
and networks can be supplied which exceed industrial 
and military specifications. PA capacitors are available in 
50V and 100V in tolerances of 0.25% to 5% and values from 
.001 mfd to 10 mfd. 

PA SPECIFICATIONS 

OPERATING TEMPERATURE - 62°C to 85°C at full rated 
volts. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

+1.0% Max. at 
+0.5% Max. at 
+0.35% Max. at 
+0.25% Max. at 

0.0% Reference at 
-0.3% Max. at 
-0.7% Max. at 

-55°C 
-25°C 
-10°C 

O°C 
25°C 
55°C 
85°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five succes· 
sive temperature cycles shall be as follows: 

Range 

-10°C to 85°C 
- 62°C to 85°C 

INSULATION RESISTANCE (IR) 

50V 

Min IR at 25°C 
at 85°C 

1,000,000 megs 
250,000 megs 

Retrace 

0.05% 
0.15% 

100V 

1,000,000 megs 
250,000 megs 

Readings shown are for 1 mfd or less. For values over 1 
mfd, divide readings by mfd to obtain min I R. 

Example: A 10 mfd, 100 volt capacitor at 25°C is 
1,000,000 megs = 100,000 megohms. 
-1-0-

DIELECTRIC ABSORPTION - 0.02% Max. at 25°C. 

DISSIPATION FACTOR - 0.02% Max. at 1KHz and 25°C. 

DIELECTRIC STRENGTH - 200% of rated voltage. 

CONSTRUCTION -- Polystyrene dielectric, extended foil 
electrodes, hermetically sealed. Leads isolated from 
case. Leads are tinned copperweld. 

SEAL TEST - 1 x 10-6 A TM·CCjSEC Max lea k rate. 

ENVIRONMENTAL - Shall meet all applicable require· 
ments of Mil·C·19978 including grade 3 vibration. 

FOR ADDITIONAL DETAILS, 
SEE GENERAL INFORMATION SECTION, PAGE 3 

i4§.iiij'ffiD SECTION 1500 
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Quality Assura,nce 
"PA" POLYSTYRENE CAPACITORS ARE 100% PROCESSED 

AND TESTED AS FOLLOWS: 

1. Temperature cycling from -62°C to 85°C, 5 cycles minimum. 
2. Mass spectrometer hermetic seal test per MIL·STD·202 

Method 112, condition C. Procedure III A. ' 
3. Dielectric strength test at a minimum of 200%of rated volt-

age, lead to lead and leads to case. 
4. Insulation resistance at rated voltage and 25°C. 
5. Capacitance tolerance at 1KHz and 25°C. 
6. Dissipation factor at 1KHz and 25°C. 
7. Visual inspection for dimensions, marking, and packaging. 
8. Traceability to production and test records by permanent 

marking of parts With lot control number. 
9. Process and inspection data is maintained on file per NPC· 

200·3 and Mil·Q-9858 quality control standards. 

Part No. MFD ± .01 ± .03 5% tol. 
Diam. Length *J 

OSPA102 .001 .193 .687 $3.7S $4.50 $S.SO $6.90 
OSPA222 .0022 .193 .687 3.75 4.50 5.50 6.90 
OSPA332 .0033 .193 .687 3.75 4.50 5.50 6.90 
OSPAS02 .005 .193 .687 3.75 4.50 5.50 6.90 
OSPAI03 .01 .193 .813 3.75 4.50 5.S0 6.90 

OSPA153 .015 .235 .813 3.7S 4.50 S.50 6.90 
OSPA223 .022 .312 .813 3.75 4.50 5.S0 6.90 
OSPA333 .033 .312 .813 3.75 4.50 5.S0 6.90 
05PA393 .039 .312 .813 3.75 4.50 5.S0 6.90 
OSPA473 .047 .312 .813 3.75 4.50 5.S0 6.90 

05PAS03 .05 .312 .813 3.7S 4.50 5.50 6.90 
05PA683 .068 .400 .813 3.75 4.50 5.S0 6.90 
OSPAI04 .1 .400 1.063 3.75 4.50 5.S0 6.90 
05PA1S4 .15 .400 1.375 3.85 4.60 5.60 7.00 
OSPA224 .22 .500 . 1.375 3.90 4.65 5.65 7.05 

OSPA334 .33 .562 1.375 3.95 4.70 5.70 7.10 
05PA474 .47 .562 1.875 4.10 4.85 S.85 7.2S 
05PAS04 .5 .562 1.875 4.10 4.85 5.85 7.2S 
05PAI0S 1.0 .750 l.875 5.20 6.10 7.15 9.10 
OSPA205 2.0 1.0 2.250 7.85 8.30 9.10 11.40 
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MA" miniature metallized mylar capacitors 'are extremely 

compact and rugged. lMA capacitors are available in 100V in 

tolerances of 0.5% to 5% and values from .001 mfd to 10 mfd 

MM metallized mylar capacitors are reliable, accurate and 
rugged. Many thousands are used in military equipment where 
an extra measure of dependability is needed. MM capacitors 
are available in 200V, 400V, and 600V in tolerances of 0.5% to 
5% and values from .001 mfd. to 10 mfd. 

FOR ADDITIONAL DETAILS SEE GENERAL INFORMATION SECTION 

SPECIFICATIONS 
OPERATING TEMPERATURE -62°C to 85°C at full rate::! 
voltage. Derate linearly to 50% of rated volts at 125°C 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
25°C reference - 62°C 

- 25°C 
_ 10°C 

O°C 
55°C 
85°C 

125°C 

STABILITY - Capacitance values measured at any 
two corresponding temperature points taken in any 
two successive temperature cycles from _10°C to 85°C 
shal"l differ a maximum of: 

INSULATION .RESISTANCE Min at 25°C 
Values 1 mfd or more 85°C 

125°C 

Values less than 1 mfd 

MA 
100.volt MA 

-5% Max 
-3% Max 
-2% Max 
-1% Max 
+1% Max 
+2% Max 
+14% Max 

25,000 meg x mfd 
1,000 

100 

50,000 meg 
2,000 

200 

MM 
200 Volt MM 

-5% Max 
-3.5% Max 
-2.5% Max 
-1.5% Max 
+1% Max 
+3% Max 
+15% Max 

0.1% 

50,000 meg x mfd 
5,000 

100 

100,000 meg 
4,000 

400 

CONSTRUCTION - Mylar dielectric, hermetically sealed. extended metal film electrodes, leads 
isolated from case, leads are tinned copperweld. 
SEAL TEST-1 x 10-6 ATM·CC/SEC Max leak rate. 
ENVIRONMENTAL - Capacitors shall meet all applicable requirements of MiI·C·19978, including grade 
3 vibration. 

FOR ADDITIONAL DETAILS, SEE GENERAL INFORMATION SECTION, PAGE 3. 

Quality Assurance 
"MM" AND "MA" MYLAR 
CAPACITORS ARE 100% 

PROCESSED AND TESTED 
AS FOLLOWS; 

1. Stabilization by temperature 
cycling from .61°C to 115°C, 5 
cycles minimum. 
1. Mass spectrometer hermetic seal 
test pe' MIL·STD·202, Method 112, 
condition C. procedure IliA. 
3. Dielectric strength test at a 
minimum of 200% of rated voltage, 
lead to lead and leads to case. 
4. Insulafion resistance of rated 
voltage and 25°C. 
5. Capacitance tolerance at 1 KHz 
and 25°c' 
6. Dissipation fador at 25°C. 
7. Visual inspection for dimensions, 
marking, and packaging. 
8 . Traceability to production and 
test records by permanent marking of 
parts with lot control number. 
9. Process and inspection data is 
maintained on file per NPC·700-3 
and MiI·Q-9858 quality control 
standards. 

VALUES I---I--=c--+INSULATION RESISTANCE+ ___ +--I %~+_-+_DISSIPATION FACTOR AT lKHz--t---t---t 

GREATER THAN to'.~~~~:::~;::1=::::;;;:==:j;==::::t:j 
1 MFD I-
AT O.lKHz 

MA TEMPERATURE 0C 

TEMPERATURE °c -50 -25 25 50 75 100 125 

25 50 75 100 125 
Iof-- _CAPACtTANCE CHANGE WITH TEMPERATURE_ f--

INSULATION RESISTANCE 
, ---- --.......... 10 

+1 a ~ 
./ . - - --- --- --10 

MEGOHMS X MFD(S) -- ---M -to -1 0 

1 TEMPERATURE 0':; TEMPERATUREo C 

25 50 75 100 125 50 25 25 50 75 100 125 

Part No. MFD ± .01 ± .03 5%tol. Y2%tol. Part No. MFD ± .01 ± .03 Y2%tol. 
Diam. Length *J *D Diam. Length *D 

IMAI03 .01 .170 .562 $4.15 $4.90 $5.85 $7.50 2MM103 .01 .193 .562 $3.75 $4.50 $5.50 $6.90 
IMA153 .015 .170 .562 4.15 4.90 5.85 7.50 2MM153 .015 .193 .562 375 450 550 690 
IMA223 .022 .170 .562 4.15 4.90 5.85 7.50 2MM223 .022 .235 .562 3.75 4.50 5.50 6.90 
IMA333 .033 .193 .562 4.15 4.90 5.85 7.50 2MM333 .033 .235 .562 3.75 4.50 5.50 6.90 
IMA393 .039 .193 .562 4.15 4.90 5.85 7.50 2MM393 .039 .235 .687 3.75 4.50 5.50 6.90 

IMA473 .047 .193 .687 4.15 4.90 5.85 7.50 2MM473 .047 .235 .687 3.75 4.50 5.50 6.90 
1MA503 .05 .193 .687 4.15 4.90 5.85 7.50 2MM503 .05 .235 .813 3.75 4.50 5.50 6.90 

~=~~31 .068 .193 .687 4.15 4.90 5.85 7.50 2MM683 .068 .235 .813 3.75 4.50 5.50 6.90 
.1 .235 .687 4.25 4.95 5.90 7.60 2MMI04 .1 .312 .687 3.90 4.60 5.60 6.95 

IMA154 .15 .312 .687 4.37 5.05 6.00 7.80 2MM154 .15 .312 .813 4.05 4.65 5.65 7.00 

IMA224 .22 .312 .687 4.46 5.15 6.15 8.05 2MM224 .22 .312 .813 4.10 4.70 5.70 7.10 
IMA334 .. 33 .312 .813 4.92 5.75 6.75 8.55 2MM334 .33 .312 .813 4.36 4.80 5.90 7.20 
IMA474 .47 .400 .813 5.29 6.20 7.20 9.10 2MM474 .47 .400 1.063 4.39 5.20 5.95 7.40 
1MA504 .5 .400 .813 5.29 6.20 7.20 9.10 2MM504 .5 .500 1.125 4.39 5.20 5.95 7.40 
IMAI05 1.0 .400 1.063 5.78 7.40 8.40 10.30 2MM105 1.0 .562 1.125 4.69 5.32 6.32 7.60 

1.5 
2.0 
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Capacitors 5 Mfd or more, termed macro-value, can be 
supplied to meet the electrical requirements of our 
standard metal cased tubular capacitors shown through
out this catalog. The macro-valued capacitors can be 
supplied in values exceeding 1000 Mfd in voltages ranging 
in the kilovolt region with case configurations to suit 
your special requirements. 
Custom designs have been fabricated taking into con
sideration heat sinking problems, high acceleration and 
shock, extremely low leakage and dielectric absorption, 
minimum weight and size. Special modules which con
tain decade values, matched sets or capacitor networks 
of extreme accuracy can be furnished. We have been 
supplying space science and military research establish
ments with polycarbonate capacitors ranging from 20 Mfd 
to 1400 Mfd and polystyrene ca pacitors from 10 Mfd to 100 
Mfd. These special capacitors have very high insulation 
resistance, low loss, and high reliability in minimum 
package size. 

The following data will serve as a guide for packaging 
engineers in calculating the space required for larger 
valued capacitors. Included are volume ratios for type 
"PD" polycarbonate which is currently being tested for 
radar modulator and SCR applications. 

RATED 
VOLTS 

CAPACITOR 
TYPES 

50 05PG: 05PL 
100 lPG, 1PL 
200 2PG, 2PL 
400 4PG, 4PL 

1000 10PD 
1500 15PD 
2000 20PD 

50 
100 
200 
100 
200 
100 

50 
100 
200 

100 
200 
400 

MICRO· 
FARADS 

PER CUBIC 
INCH OF 
VOLUME 

16 
7 
3 

1.5 
1.3 
0.5 
0.3 

4.5 
2 
1.0 
0.46 
0.25 
0.46 

CUBIC 
INCHES 

PER 
MICRO· 
FARAD 

0.06 
0.13 
0.35 
0.67 
0.73 
2.0 
3.3 

-~------

0.22 
0.5 
1.0 
2.2 
4.0 
2.2 

0.06 
0.13 
0.35 

The following capacitors can be fabricated in a her
metically sealed rectangular case approximately 2.88" 
x 2.25" x 2". in size to assist further in the custom design 
of large valued capacitors. 

CAPACITOR MFD VOLTS DIELECTRIC TYPE 

03PL 300 30 Polycarbonate 
05PL 150 50 " 
1PL 60 100 
2PL 30 200 
4PL 12 400 

05TA 50 50 Teflon 
ITA 20 100 
2TA 10 200 

05PA 10 50 Polystyrene 
1PA 4 100 " 

'44,;+ij,ffiN SECTION 1500 
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RELIABILITY INFORMATION 
Qualification tests are an excellent source for capacitor 
reliability data if sufficiently sensitive and accurate 
instrumentation is utilized by test technicians thoroughly 
familiar with measurement techniques so as to avoid the 
errors so prevalent with test reports. The measurement 
section shown on page 3 will provide useful information 
to technicians contemplating capacitor testing. Further 
engineering assistance can be provided to engineers in 
establishing a test flow plan or in test details for qualifica
tion or acceptance testing. 

The following data covering type "PL" polycarbonate 
capacitors recently tested and qualified for use in a 
missile program is included here in condensed form as a 
guide to. the type of changes to be anticipated with life 
testing. Test conditions were 140% of rated voltage at 
105°Cfor 50 Volt and 100 Volt polycarbonate film capacitors, 
after 250 hours and 1000 hours of test time. Data is shown 
for four samples of our 05PLl05G, 1 MFD ±2% 50 Volts, 
and eight samples of our 1PL224F, 0.22 MFD, 1% 100 Volts, 
capacitors. 

Insulation 
% Cap. % Cap. % % Insulation resistance 

Serial change change Dissipation Dissipation resistance in 
No. after after factor factor in megohms 

250 1000 initial after megohms after 
hours hours 1000 hour. initial 1000 hour. 

1 MFD 
1 ~.30 ~.40 .10 .08 5 x lO" 5 x la" 

~.36 ~.45 .10 .08 6 x 105 2 X 10' 
~.27 ~.57 .09 .08 7 x la' 2 x 10" 
~.12 ~.16 .09 .08 6 x 105 1 X 10' 

0.22 MFD 
1 +.11 +.06 .09 .08 1 x 10' 1 X 10' 
2 +.03 .00 .09 .08 2 x 10" 3 x 10' 

~.65 +.01 .09 .08 2 x 10' 4 X 10" 
~.01 +.16 .08 .07 2 x 10" 3 X 10" 

.00 ~.08 .09 .08 2 x 10' 5 X 10' 
+.04 +17 .09 .07 5 x 10" 5 X 10" 
+.06 +07 .08 .07 3 x 10" 4 X 10" 
~.59 -.19 .09 .07 1 x 10' 1 X 10" 

From analysis of this life test data and many other tests 
conducted, it appears that most of the capacitance drift 
occurs within the first 250 hours. We therefore note that 
burn-in tends to improve stability and have found that 
burn-in at 125°C will further accelerate the stabilization 
cycle. 

If capacitors have poor quality the life testing generally 
increases the dissipation factor and decreases the 
insulation resistance. 

The dissipation factor showed improvement for these 
capacitors and was well within the 0.25% maximum 
limit for our catalog specifications. 

The insulation resistance did not decrease for any unit 
and instead increased in value for most of the test 
capacitors. 

The capacitors tested are typical of our 1968 production 
quality level and we believe this quality level will be 
further upgraded with time as we refine our manu
facturing process. 

Please contact our sales office for further information 
concerning the unique performance and reliability of our 
capacitor products. 
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MINITAN® MICROMINIATURE Solid Tantalum 

POLAR MODULAR NON-POLAR MODULAR 

Case 
Ratings 

Case 
Ratings 

from to from to 

W .220X .125 X .125 (AXIAL) 

U .1 00 X .050 X .040 .068 MFD @ 20 VDC .47 MFD @ 2 VDC NF .180 X .125 X .125 (RADIAL) .22 MFD @ 35 VNP 4.7 MFD @ 2 VNP 
.280 X .140 X .180 (AXIAL) F .165 X .120 X .070 .47 MFD @ 35 VDC 10 MFD@2 VDC NM .240 X .140 X .180 (RADIAL) .68 MFD @ 35 VNP 10 MFD@2VNP 

M .225 X .185 X .075 1.5 MFD @ 35 VDC 22 MFD @2 VDC .370 X .180 X .220 (AXIAL) 
L .290 X .220 X .110 4.7 MFD @ 35 VDe 47 MFD@4 VDe NL .315 X .180 X .220 (RADIAL) 3.3 MFD@ 25 VNP 22 MFD@4 VNP 
5 .310 X .230 X .130 6.8 MFD @ 35 VDe 68 MFD@4 VDe .390 X .230 X .230 (AXIAL) 
J .475 X .375 X .150 22. MFD @ 35 VDe 220 MFD @ 3 VDe N5 .335 X .230 X .230 (RADIAL) 6.8 MFD @ 20 VNP 33 MFD@4 VNP 

ASK FOR DATA SHEET #PPDll ASK FOR DATA SHEET #PPD15 

POLAR CORDWOOD NON-POLAR CORDWOOD 

Case 
Ratings 

Case 
Ratings 

from to from to 

y .125 X .070 .22 MFD @ 20 VDC 2.2 MFD @ 2 VDe .175 X .120 X .070 (AXIAL) 

P .160X.070 .01 MFD @ 50 VDC 4.7 MFD @ 2 VDe NY .135 X .120 X .070 (RADIAL) .10 MFD @ 20 VNP 1.0 MFD @ 2 VNP 

B .200 X .080 .47 MFD @ 35 vae 10 MFD@2vae .210 X .120 X .070 (AXIAL) 
NP .160 X .120 X .070 (RADIAL) .0047 MFD @50VNP 2.2 MFD @ 2 VNP 

A .225 X .100 1.0 MFD @ 35 VDe 22 MFD@2VDe .240 X .140 X .080 (AXIAL) 
G .250 X .150 2.2 MFD @ 35 VDC 47 MFD @3 VDe NB .200 X .140 X .080 (RADIAL) .22 MFD @ 35 VNP 4.7 MFD @ 2 VNP 

.275 X .190 X .1 05 (AXIAL) 
NA .235 X .190 X .105 (RADIAL) .47 MFD @ 35 VNP 10 MFD@2VNP 

.310 X .290 X .155 (AXIAl) 
NG .270 X .290 X .155 (RADIAl) 3.3 MFD @ 20 VNP 22 MFD @3 VNP 

ASK FOR DATA SHEET #PPD14 ASK FOR DATA SHEET #PPD15 

RIBBON LEAD - 50J,l/in. gold over kovar 

Case 
Ratings 

Case 
Ratings 

from to from to 
RU .125 X .070 X .045 .22 MFD @ 20 VDe 1.5 MFD @ 3 VDe RL .290 X .220 X .115 4.7 MFD @ 35 VDe 47 MFD@4 VDe 
RF .165 X .120 X .075 .47 MFD @ 35 VDe 10 MFD@2VDC RS .310 X .230 X .135 6.8 MFD @ 35 VDe 68 MFD@4VDC 

RM .225 X .185 X .080 1.5 MFD @ 35 VDC 22 MFD@2VDe RJ .475 X .375 X .155 22 MFD @ 35 VDe 220 MFD @ 3 VDe 
ASK FOR DATA SHEET #PPD8 

ECONOTAN® C SUBMINIATURE, Metal-cased, Epoxy-sealed 

Case 
Ratings 

Case 
Ratings 

from to from to 
CT .260 X .095 .47 MFD @ 35 VDC 10 MFD@2VDC CL .345 X .180 3.3 MFD @ 35 VDC 68 MFD@2vae 

CM .320 X .133 1.5 MFD @ 35 VDe 33 MFD@2 VDC CB .420 X .183 6.8 MFD @ 35 VDC 68 MFD@4 VDe 
ASK FOR DATA SHEET #PPD7 

DIPATAN'" TSD Dipped Epoxy 

Case 
Ratings 

Case 
Ratings 

from to from to 
TS01 .275 X .275 X .180 1.2 MFD @ 50 vae 18 MFD@6 VDe TS04 .400 X .400 X .250 6.8 MFD @ 35 VDe 100 MFD @ 6 VDe 
TS02 .325 X .325 X .200 2.2 MFD @ 50 VDe 39 MFD@6VDe TS05 .450 X .450 X .325 15 MFD @ 35 VDe 250 MFD @ 6 VDe 
T503 .400 X .400 X .200 4.7 MFD @ 50 VDe 68 MFD@6VDe 

ASK fOR DATA SHEET #PPDllO 
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MILITAN® TS Series - Hermetically-Sealed CS 12/13 

POLAR NON-POLAR 

Case 
Ratings 

Case 
Ratings 

from to from to 
TSI .286 X .135 .56 MFD @ 100 VDC 6.8 MFD @ 6 VDC TSNI.610X.150 .28 MFD @ 100 VNP 3.4 MFD @ 6 VNP 
TS2 .474 X .185 2.7 MFD @ 100 VDC 56 MFD@6VDC TSN2 .961 X .197 1.3 MFD @ 100 VNP 28 MFD@6VNP 
TS3 .686 X .289 10 MFD @ 75 VDC 180 MFD @ 6 VDC TSN3 1.425 X .303 5.0 MFD @ 75 VNP 90 MFD@6VNP 
TS4 .786 X .351 15 MFD @ 75 VDC 330 MFD @ 6 VDC TSN4 1.635 X .365 7.5 MFD @ 75 VNP 340 MFD @ 6 VNP 

ASK FOR DATA SHEET #PPDIOI ASK FOR DATA SHEET #PPDI06 

MILlTAN® TSR Series - Hermetically-Sealed CSR13 

Case 
Ratings 

Case 
Ratings 

from to from to 
TSRI .286 X .135 .56 MFD @ 100 VDC 6.8 MFD @ 6 VDC TSR3 .686 X .289 10 MFD @ 75 VDC 180 MFD @ 6 VDC 
TSR2 .474 X .185 2.7 MFD @ 100 VDC 56 MFD@6VDC TSR4 .786 X .351 15 MFD @ 75 VDC 330 MFD @ 6 VDC 

ASK FOR DATA SHEET #PPD109 Levels L, M, and P Available 

WEL TANS' TW Series - Gelled Electrolyte-Hermetically-Sealed CL66/67 

Case 
Ratings 

Case 
Ratings 

from to from to 
TWl .484 X .200 3.6 MFD @ 125 VDC 68 MFD@6VDC TW3 .797 X .390 25 MFD @ 125 VDC 560 MFD @ 6 VDC 
TW2 .672 X .297 14 MFD @ 125 VDC 270 MFD @ 6 VDC 

ASK FOR DATA SHEET #PPDlOB 

FOR MORE INFORMATION ... 
See Components, Inc. data in VSMF 

Directron. Write for spe~ific 

data sheets listed above. 

Or ask for new General Catalog. 

For fast service, call you r nearest 

C. I. Sales Representative, listed 

in the back of your EEM catalog. 
G COMPONENTS, INC. 

- - I CAPACITOR PRODUCTS 
BIDDEFORD, MAINE 04005 - TEL (207) 284 5956 - TWX 710229 l559 
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guys 
CORNING® CYFM Capacitors give you 
environment-proof performance at 
substantial savings. They provide 
economical stability and reliability in 
coupling, decoupling, filtering, timing, 
switching, and many other critical 
circuits. The CYFM's are electrically 
and environmentally interchangeable 
with the CYFR type. We have boiled 
them in sa It water, immersed them in 
saturated steam and subjected them 
to 96-hour salt spray and 1200 hours 
of moisture resistance tests without 
failure or degradation. 

CORNING® CYFR Capacitors give you 
guaranteed reliability. They have con
tributed, and continue to contribute 
to marked improvement in MTBF in 
many military and space programs 
such as Titan, Surveyor, Syncom, 
Mariner, Apollo, and Gemini. Over 64-
million unit-hours from lot acceptance 
tests over a five year period for 
Minuteman have demonstrated the 
reliability and reproducibility of the 
CYFR capacitor from a process under 
control. 

CORNING® TVO Capacitors are ideal 
for printed circuit applications be
cause of their miniaturization and 
radial lead configuration. Their design 
permits upright, flush mounting on 
circuit boards. Standard gold plated 
Dumet leads give reliable soldering or 
welding, and are spaced symmetrically 
with the case on .1" grids for fast 
installation on printed circuit boards. 
The .Iower prices of CORNING TYO 
Capacitors now provide a glass capac
itor at comparable ceramic prices. 

CORNING® CY60 and CY70 Capacitors 
are excellent for a large variety of 
radio frequency applications. They are 
used for power amplifiers, low power 
transmitters, and many electronic de
vices in grid, plate coupling, tank, 
and bypass functions. Because of their 
small size and minimum weight, these 
CORNING Capacitors are also suited 
for airborne equipment and all types 
of mobile transmitters. 

The Glass-K is a miniature stable ca
pacitor that exhibits a high capac
itance-to-volume ratio. It offers the 
size advantages of ceramic types and 
the consistent performance associated 
with glass dielectrics. 

The Glass-K's physical size and values 
of capacitance meet the requirements 
of both military and commercial appli
cations. The larger capacitance values 
are suitable for point-of-use filtering 
in computers, and for bYPassing and 
coupling elements in miniaturized cir
cuitry. The smaller capacitance values 
are suitable for more critical circuit 
functions. 

The Glass-K is designed for general 
purpose use in bypass, coupling, and 
filtering applications where the minia
ture size of ceramics is required and 
where better performance characteris
tics are desired at competitive prices. 
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CHARACTERISTICS 
LEADS ON t LEADS ON t 

~±0.031" 

BT 

~±0031"BT 

~ j o:r ~'125-+LENG~I~L125j !4.!THICKNESS THICKNESS 1.125-+"ENG~I~1.l25 ~ MIN. MIN. MIN. MIN. • 

CYFMI0 CYFM25I CYFM20 I CYFM30 CYFRlO I CYFR15 I CYFR20 I CYFR30 
Meets or exceeds electrical and environmental requirements of MIL-C-1l272 with 

LENGTH .2969"· .4219"- .6719"- .7032"- .2969"- .4219"- .6719"- .7032"-
.3906" .5156" .7968" .8281" .3906" .5156" .7968" .8281" 

WIDTH .1406"- .2344"- .3750"- .6719"- .1406"- .2344"- .3750"- .6719"-
.2031" .2968" .4687" .8281" .2031" .2968" .4687" .8281" 

THICKNESS (OIA_) .0469"- .0625"- .0938"- .0938"-· .0469"- .0625"- .0938"- .0938"-
.1093" .1562" .1875" .1875" .1093" .1562" .1875" .1875" 

WEIGHT 0.25-0.50 0.75-1.25 250-4.00 5.00-7.00 0.25-0.50 0.75-1.25 2.50-4.00 5.00-7.00 (GRAMS) 

TERMINALS 0.020 0.020 0.025 0.025 0.020 0.020 0.025 0.025 
(INCHES) #24AWG #24AWG #22AWG #22AWG #24AWG #24AWG #22AWG #22AWG 

500v from 500v from 500v from 500v from 50'0v from 500v from 500v from 500v from 
0.5 to 220 to 560 to 3600 to 0.5 to 220 to 560 to 3600 to 

VOLTAGE 200 pi; 510 pf; 3300 pi; 6200 pf; 200 pi; 510 pf; 3300 pi; 6200 pi; 
RATING 300v Irom 300v Irom 300v lrom 300v Irom 300v from 300v lrom 300v from 300v from 

220 to 560 to 3600 to 6800 to 160 to 560 to 3600 to 6800 to 
300 pf 1200 pf 5100 pf 10,000 pi 240 pf 1200 pi 5100 pi 10,000 pf 

CAPACITANCE 0.5 pf to 220 pf to 560 pi to 3600 pi to 0.5 pf to 220 pi to 560 pi to 3600 pi to 
RANGE 300 pi 1200 pI 5100 pi 10,000 pi 240 pf 1200 pf 5100 pI 10,000 pi 

Standard tolerance is ±5% or ±0.25% pf, 
Capacitance tolerances available are ±.25 pf, 

CAPACITANCE ±.50 pf, ±1 %, ±2%, ±5%. Specific tolerances 
TOLERANCE whichever is greater. Also available ±1O%, available lor specific values are shown on Corn-±2%, '±1 %, but in no case less than ±.25 pf. ing Reference File CE-1.01. 

Temperature coefficient is +140 ±25 ppm/DC Temperature coefficient is +140 ±225 ppm/DC 
TEMPERATURE at 100 KC. At any given temperature T. C. will at 100 KC. At any given temperature T. C. will 
COEFFICIENT not deviate from the curve by more than 5 ppm. not deviate from the curve by more than 5 ppm. 

Capacitance drift is less than 0.1% or 0.1 pi, Capacitance drift is less than 0.1 % or 0.1 pI, 
whichever is greater. whichever is greater. 

High I. R. over entire operating temperature High I. R. over entire operating temperature 
INSULATION range; at 25 0 C, I. R. is greater than 100,000 range; at 25°C, I. R. is greater than 100,000 
RESISTANCE megohms; at 125°C, I. R. ,is greater than 10,000 megohms; at 125°C, I. R. is greater than 10,000 

megohms. megohms. 

DISSIPATION Losses are extremely low and remain relatively Losses are extremely low and remain relatively 
FACTOR low at elevated temperatures and high Irequen- low at elevated temperatures and high Irequen-

cies. D.F. less .than 0.001 at 1 KC and 25°C. cies. D. F. less than 0.001 at 1 KC and 25°C. 

After 2000 hrs. at 125°C with 150% 01 full rated After 2000 hrs. at 125°C with 150% 01 full 
LIFE voltage, capacitance change is less than 0.5%. rated voltage, capacitance change is less than 

0.5%. 

Exceeds all requirements 01 MiI-C-U272B and Exceeds all requirements of Mil-C-1l272B and 
Mil-Std 202 Method 106. Corning CYFM capaci- Mil-Std 202 Method 106. Corning CYFR capacitors 
tors are guaranteed to withstand Mil-Std 202 are guaranteed to withstand Mil-Std-202 (Method 

MOISTURE (Method 106) conditions for over 1200 hours. 106) conditions for over 1200 hours. They have 
RESISTANCE They have been immersed in boiling salt water been immersed in boiling salt water for 450 

lor 450 hours and saturaled in steam at 15 hours and saturated in steam at 15 pounds gauge 
pounds gauge pressure for 150 hours without pressure for 150 hours without altering their 
altering their performance. performance. 

VOLTAGE Zero. Zero. COEFFICIENT 

Houghton Park, Corning, New York 14830 / Phone 607, 962-4444 
See YELLOW SECTION f9r Local Offices, Phones eemjl969 



SECTION 1500 

capacitors 
stan 

LENGTH 

WIDTH 

THICKNESS (DlA.) 

WEIGHT 
(GRAMS) 

TERMINALS 
(INCHES) 

VOLTAGE 
RATING 

CAPACITANCE 
RANGE 

CAPACITANCE 
TOLERANCE 

TEMPERATURE 
COEFFICIENT 

INSULATION 
RESISTANCE 

DISSIPATION 
FACTOR 

LIFE 

MOISTURE 
RESISTANCE 

VOLTAGE 
COEFFICIENT 

eem /1969 

~_ L~ 'I T~ 

.PI 0 
1'/.' 
~~ ft.-£~J~ ~ 

TY06 I TY07 TYOB 
parametric as detailed . 

. 29S"· .29S"· .49S"· 

.30S" .30S" .SOS" 

.190"· I .290"· I .290"· 

.210" .310" .310" 

.110"· .1l0r'· .110"· 
.120" .120" .120" 

0.3·0.4 0.4·0.S 0.7·0.8 

0.020 0.020 0.020 
#24AWG #24AWG #24AWG 

300v 300v 300v 

1.0 pf to S61 pi to 1001 pf to 
S60 pf 1000 pf 2400 pf 

Standard tolerance is ±S% or ±0.25 
pf, whichever is greater. Available 
as ±20%, ±10%, ±15%, ±2%, 
±1 %, but in no case less than 
±.2S pI. 

Temperature coefficient is +140 
±2S ppm/oC at 100 KC. At any given 
temperature T. C. will not deviate 
from the curve by more than S ppm. 
Capacitance drift is less tjlan 0.1% 
or 0.1 pf, whichever is greater. 

High I. R. over entire operating tem· 
perature range, at 25°C, I.R. is 
greater than 100,000 megohms, at 
125°C, I. R. is greater than 10,000 
megohms. 

Losses are extremely low and re· 
main relatively low at elevated tem· 
peratures. D.F. less than 0.001 for 
values greater than 100 pf, 0.002 for 
values of 100 pf and below at 1 KC 
and 25°C. 

After 2000 hrs. at 12SoC with lS0% 
of full rated voltage, capacitance 
change is less than 0.5%. 

I. R. exceeds 10,000 megohms after 
moisture resistance test per MiI·Std 
202, Method 106 when measured at 
2SOC and SO% rho 

Zero. 

'" 1 
c:J 0 
~->i ~~ LENGTH DIAMETER 

.016 DIA., 1.25 LONG 

CYKOl·BT CYK02·BT I CYKOl·BU I CYK02·BU I CYKOl·BV CYK02·BV 
Meets or exceeds environmental reqUirements MIL·C·ll01S. 

.2S0" 

N/A 

.100" 

0.2 Max. 

0.016 

SOVDC 

270 pf to 
10,000 pf 

.2S0" 

N/A 

.140" 

0.3 Max. 

0.016 

SOVDC 

12,QOO pf to 
20,000 pf 

Standard tolerances are ±10% 
and ±20% 

Temperature coefficient is +2, 
-10% 

Insulation resistance is greater 
than 100,000 megohms with 
50VDC and 25°C. 

D. F. Max is 1.0% 

When tested per Mil Std. 202, 
Method 108 at 200% rated volt· 
age, 12SoC for 1000 hours, 
maximum change in capacitance 
is less than 2%. 

Meets reqUirements of 20 day 
moisture test per Mil·Std·202, 
Method 106. Delta C is less than 
2%. 

Zero. 

.2S0" .2S0" 

N/A N/A 

.100" .140" 

0.2 Max. 0.3 Max. 

0.016 0.016 

SOVDC SOVDC 

12,000 pI to 22,000 pI to 
20,000 pf 39,000 pf 

Standard tolerances are ±10% 
and ±20% 

Temperature coefficient is +2, 
-lS% 

Insulation resistance is greater 
than 100,000 megohms with 
SOVDC and 2SoC. 

D. F. Max is 1.S% 

When tested per Mil Std. 202, 
Method 108 at 200% rated volt· 
age, 12SoC for 1000 hours, 
maximum change in capacitance 
is less than 5%. 

Meets requirements of 20 day 
moisture test per Mil·Std·202, 
Method 106. Delta C is less than 
2%. 

Zero. 

.2S0" .2S0" 

N/A N/A 

.100" .140" 

0.2 Max. 0.3 Max. 

0.016 0.016 

SOVDC 50VDC 

22,000 pf to 56,000 pf to 
51,000 pf 100,000 pf 

Standard tolerances are ±10% 
and ±20% 

Temperature coefficient is +10, 
-40% . 

Insulation resistance is greater 
than 10,000 megohms with 
SOVDC and 2SoC. 

D. F. Max is 3.0'% 

When tested per Mil Std. 202, 
Method 108 at 200% rated volt· 
age, 12SoC for 1000 hours, 
maximum change in capacitance 
is less than 20%. 

Meets reqUirements of 20 day 
moisture test per Mil·Std·202, 
Method 106. Delta C ±S%. 

Less than 10% to 50 volts. 

Radiation: The completely inorganic materials used make them highly resistant to nuclear radiation. 
Exposures to levels of 10" NVTth result in no significant change in properties. 

Houghton Park, Corning, New York 14830 / Phone 607, 962-4444 
See YELLOW SECTION for Local Offices, Phones 647 



SECiiON 1500 l:!iIojifl,mp 

POLYSTYRENE FILM CAPACITORS 
TYPE SF. ±5% Tolerance* 

I CAPACITANCE II I L-________________________________________ ~ ELECTRA MIDLAND PART NUMBER 

PF 50 volt 200 volt 500 volt 

10. SF7-100FP50* SF7 -1 00FP200* SF7-100FP500* 
12 SF7-120FP50* SF7-120FP200* SF7-120FP500* 
15 SF7-150FP50* SF7 -150FP200* SF7 -150FP500* 
18 SF7-180FP50* SF7-180FP200* SF7-180FP500* 
22 SF7-220J50 SF7 -220J200 SF7-220J500 
27 SF7-270J50 SF7 -270J200 SF7-270J500 
33 SF7-330J50 SF7 -330J200 SF7-330J500 
39 SF7-390J50 SF7 -390J200 SF7 -390J500 
47 SF7-470J50 SF7-470J200 SF7-470J500 
50 SF7-500J50 SF7-500J200 SF7-500J500 

56 SF7-560J50 SF7-560J200 SF7-560J500 
68 SF7-680J50 SF7-680J200 SF7-680J500 
82 SF7-820J50 SF7-820J200 SF7-820J500 

100 SF7-101J50 SF7-101J200 SF7-101J500 
120 SF7-121J50 SF7 -121 J200 SFl 0-121 J500 
150 SF7-151J50 SF7 -151 J200 SFl 0-151 J500 
180 SF7-181J50 SF7-181J200 SFl 0-181 J500 
220 SF7-221J50 SF10-221J200 SFl 0-221 J500 
270 SF7-271J50 SFl 0-271 J200 SF10-271J500 
330 SF7-331J50 SFl 0-331 J200 SFl 0-331 J500 
390 SF7-391J50 SFl 0-391 J200 SF10-391J500 
470 SF7-471J50 SF10-471J200 SF10-471J500 
500 SF7-501J50 SF10-501J200 SFl 0-501 J500 
560 SF7-561J50 SF10-561J200 SF10-561J500 
680 SF7-681J50 SF15-681 J200 SF10-681J500 
820 SF7-821J50 SF15-821 J200 SFl 0-821 J500 

1,000 SFl 0-1 02J50 SFl 0-1 02J200 SFl 0-1 02J500 
1,200 SF10-122J50 SF10-122J200 SF10-122J500 
1,500 SF10-152J50 SF10-152J200 SF10-152J500 
1,800 SF10-182J50 SF10-182J200 SF10-182J500 
2,200 SF10-222J50 SF20-222J200 SF20-222J500 
2,700 SF10-272J50 SF20-272J200 SF20-272J500 
3,300 SF10-332J50 SF20-332J200 S F20-332J 500 
3,900 SF10-392J50 SF20-392J200 SF20-392J500 
4,700 SF10-472J50 SF20-472J200 SF20-472J500 
5,000 SF10-502J50 SF20-502J200 SF20-502J500 
5,600 SF10-562J50 SF20-562J200 SF20-562J500 
6,800 SF10-682J50 SF20-682J200 SF20-682J500 
8,200 SF10-822J50 SF20-822J200 SF20-822J500 

10,000 SF10-l03J50 SF20-103J200 SF20-103J500 
12,000 SF10-123J50 SF25-123J200 SF25-123J500 
15,000 SF10-153J50 SF25-153J200 SF25-153J500 
18,000 SF10-183J50 SF25-183J200 SF25-183J500 
22,000 - SF25-223J200 SF25-223J500 
27,000 - SF25-273J200 SF25-273J500 
33,000 - SF25-333J200 -
39,000 - SF25-393J200 -

*Tolerance ±lPF 

Temperature Range 
-40'C to +85'C. 
Voltage Ratings 
Voltage Ratings 

Test Voltage 
Test Voltage 
a minimum 50V 

200V 
500V 
750V 

of twice 
Working Voltage 

Dissipation Factor < 0.1 % at 1000Hz 

Temperature Coefficient 
-150 ±60 parts per million per 'C. 

Cyclic Stability 
Better than ±0.3% 
If 75'C not exceeded and better than 
0.5% @ 85'C for 30V Series. 

SHIELDING 
The outer foil on these capacitors can be 
indicated by a colored end marking. This 
will be supplied to special order only. 

Insulation Resistance > 10' Megohms 
Ordering Code 
This is a five-section code which will 
serve to identify all the main features 
of the capacitor. 
Type No. I Finish I Wire arrangement I 
Capacity I Voltage. 
Type 1110. is the letters SF followed by 
style number; e.g, SF7. 
Capacity to be written in picofarads 
using standard EIA identification code. 
Tolerance letter follows the capacity 
value. 
e.g. 301J = 300 PF ±5%. 

302K = 3000 PF ±10%. 
Voltage to be written in Working Volts 
D.C. 
Examples: 
SF5-301F20 
= Size 5J300pF ±1% 20V. 

Tolerances ±5% J 
±1% = F ±10% = K 
±2% =G±20%=M 

with a lower limit of ±1 PF = F 

FLAT METALLIZED MYLAR FILM CAPACITORS 
200WVDC @ 100'C 100WVDC @ 125'C 

CAPACITY IN 
WORKING VOLTAGE 200 VD.C. 

CAPACITY IN 
WORKING VOLTAGE 200 VD.C. 

TYPE MICROFARADS T W L TYPE MICROFARADS T W L 

WA-l04 .1 .203 .328 '/,6" 
WA-l03 .01 .109 .171 7/16" WA-124 .12 .218 .343 '/,6" 
WA-123 .012 .125 .187 7/16 WA-154 .15 .234 .359 9/,6" 
WA-153 .015 .140 .203 7/16/1 WA-184 .18 .203 .343 11/16" 

WA-183 .018 .156 .218 7/16/1 WA-224 .22 .218 .359 11/16" 

WA-223 .022 .171 .234 7116" WA-274 .27 .234 .375 11/16/1 

WA-273 .027 .187 .250 7/16" WA-334 .33 .265 .406 1'/,6 
WA-333 .033 .187 .265 7116" WA-394 .39 .296 .453 '1(16" 

WA-393 .039 .109 .234 9116" WA-474 .47 .343 .500 1'116" 
WA-473 .047 .125 .250 9/16" WA-564 .56 .312 .468 15/,6/1 

WA-563 .056 .140 .265 9/16" WA-684 .68 .328 .500 15/16/1 

WA-683 .068 .156 .281 9/,6" WA-824 .82 .343 .546 15/16" 

WA-823 .082 .187 .312 9116/1 WA-l05 1.00 .375 .562 15/16" 

Ordering Code: List type; picofarads using standard EIA identification code; tolerance; and, working volts DC. Example: WA-wrapped actual mylar 
104-10,000 pI (10+0000) 

K-5% tolerance 
200-200 WVDC 

ffi ELECTRA/MIDLAND CORPORATION 
ELECTRA DIV. 
Box 760, Mineral Wells, Texas 76067 

648 

Available Tolerances: M = ±20% K = ±10% J = ±5% 

A SUBSIDIARY OF TRANSITRON ELECTRONIC CORPORATION ITI 
See YELLOW SECTION for Local Offices, Phones eem/1969 



Electro Materials 
NPO Chip Capacitors 

Specifications 
Temperature range: - 55°C to + 150°C 
Test frequency: 100 pf and less - 1 MHz, 

over 100 pf - 1 KHz 
Temperature coefficient: 0 ::'::30 ppm/oC 

(EIA char. COG) 
Dissipation factor: 0.15% max. @ 25°C 
Insulation resistance: 100 K megohms or 

1000 ohm-farads (whichever is less) @ 25°C 
Test voltage: 4 x rated W· DC below 12000 pf 

2.5 x rated WVDC for 12000 pf and above 

Dimensions and Availability 

E.I.A. Code 
Capacitance 
Code examples 

below 10 pf: 
339 = 3.3 pf 
"9" digit signifies 
.1 multiplier 
10 pf and above: 
101 = 100 pf 
3rd digit signifies 
number of zeros 

Capacitance 
Tolerance 

10 pf or less: 
D = ±.5 pf 
F = ±1.0 pf 
above 10 pf: 
J = ±5 % 

K ::'::10% 
M = ±20% 

i4§o iU'ffiD SECTION 1500 

Distributed and stocked 
by COMPAR 

How to Order: 
0905 EO 100 U 101 K 

Type-----1 ~ WjJJ ~~~CCeramic 

Chip------ . 
Capacitance (EIA) Code 
Tolerance (EIA Code) 

Note: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Valley Road, San Diego, California 92121, Phone (714) 459-4355, TWX 910 322-1130 

eem /1969 See YELLOW SECTION for Local Offices, Phones 649 
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Electro Materials 
K1200 (W5P) 
Chip Capacitors 

Specifications 
Temperature r,arige: - SSOC to, + 12SoC 
Temperature characteristics: WSP (±10%) 
Dissipation factor: 1.S% max. @ 1 KHz, 2SoC 
Insul'ation resistance: 100 K megohms or 

1000 ohm-farads, whichever is less, @ 2SoC 
Test' voltage: 4 x rated WVOC for values <O.S ",1, 

2.,S 'x rated WVDC for O.S ",1 and above. 
Tolerance available: ±S%, ±10%, ±20% 

Dimensions and Availability 
--:*frM.O.(Metalhzalicmband) 

D 
1--<----1 

E.I.A. Code 
CapaCitance 
Code Example 

333 = 33,000 pf 
i.e., third digit 
signifies number 
of zeros 

CapaCitance 
Tolerance Code 

J = ±S% 
K = ±10% 
M = ±20% 

Distributed and stocked 
by COMPAR 

How to Order: 

Type~S ~L S~O UUI102 K 
K1200 Ceramic--.J 
WVDC ____ --J. 

Chip , 
Capacitance (EIA Code) » 

Tolerance (EIA Code) 

Note: Case sizes shown are at recommended voltage and temperature stress levels, For smalier case sizes at higher stress levels. contact factory. 

, ' 

Electro Materials, Division Illinois Tool Works Inc., 11620 SQrrento Valley Road, San Diego, California 92121, Phone (iI4) 459-4355, TY"X 910 322·1130 

650 See YELLOW SECTION for Local Offices, Phones ' eem /-1969 



Electro Materials 
K1800 (W5R) 
Chip Capacitors 

Specifications 
Temperature range: - 55°C to + 125°C 
Temperature characteristics: W5R (±15%) 
Dissipation factor: :=;2.5% @ 1 KHz, 25°C 
Insulation resistance: 100,000 megohms or 

1000 ohm-farads, whichever is less, @ 25°C 
Test voltage: 4 x rated WVDC for values <0.5 "f, 

2.5 x rated WVDC for 0.5 and above 

E.I.A. Code 
Capacitance 
Code Example 

333 = 33,000 pf 
i.e., third digit 
signifies number 
of zeros 

Dimensions and Availability ----j r-- M.B. (Metallization band) 

[D ~I 
I----- l----i --1 T I---

Standardtermlnation,sl\ver 

75000 Series EMC/RFI Filters 

Capacitance 
Tolerance Code 

J = ±5% 
K = ±10% 
M = ±20% 

i§J.I'hlfflN SECTION 1500 

Distributed and stocked 
by COMPAR 

How to Order: 

Type~05lM 5~OLJU1152 K 
K1800 Ceramic....--l 
WVDC ------. 
Chip ------
Capacitance (EIA Code) 
Tolerance (EIA Code) 

Note: Case sizes shown are at recommended voltage and 
temperature stress levels. For smaller case sizes at higher 
stress levels, contact factory. 

Specifications 
Meets or exceeds applicable requirements 
of M IL-F-15733 

EMC has developed a new series of EMCI 
RFI filters for use in low-voltage circuits. A 
combination of these high-capacitance, low
voltage multi-layer ceramic capacitors and 
high-current inductors is utilized .. These new 
filters provide more insertion loss in a 
smaller package than has been attainable 
previously. The DC resistance is the lowest 
of any comparable filter cu·rrently offered. 

.. -.~~ 
~12+~~~ 

Operating temperature: - 550C to + 125°C 
Operating temperature: - 55°C 125°C 
Dielectric strength: 100 VDC @ 25°C (50 

ma max. charging current) 
Working voltage: 50 VDC @ 85°C - 35 VDC 

@ 105°C - 28 VDC @ 125°C 
Insulation resistance: 100 megohms min. @ 

25°C - after 2 minutes @ 50 VDC (50 ma 
max. charging current) Tolerances ±.OlD 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Valley Road, San Diego, California 92121, Phone \714) 459-4355, TWX 910 322.1130, 
eem /1969 See YELLOW SECTION for Local Offices,' Phones 651 



SECTiON 1500 i::Wilhamd 

Electro Materials 
Axial Lead Tubular 
NPO (COG) Capacitors 

Specifications 
Temperature range: -55°C to +150oC 
Test frequency: 100 pf and less - 1 MHz, 

over 100 pf - 1 KHz 
Temperature coefficient: 0 ±30 ppm/DC 

(EIA char. COG) 
Dissipation factor: 0.15% max. @ 25°C 
Insulation resistance: 100 K megohms or 

1000 ohm,farads (whichever is less) @ 25°C 
Test voltage: 4 x rated WVDC below 12000 pf 

2.5 x rated WVDC for 12000 pf and above 

Dimensions and Availability 

~ 
D 0 -===;r===L~Y== 
T Epo,yease -1 L25" Min I---

025" Dli]. (#22 AWG Tinned Copper) 

E.I.A. Code 
Capacitance 
Code Examples 

below 10 pf: 
339 = 3.3 pf 
"9" digit signifies 
.1 multiplier 
10 pf and. above: 
101 = 100 pf 
3rd digit signifies 
number of zeros 

Capacitance 
Tolerance 

10 pf or less: 
D = ±.5pl 
F = ±1.0 pi 
above 10 pi: 
J = ±5% 
K = ±1O% 
M = ±20% 

Distributed and stocked 
by COMPAR 

How to Order: 

Type~4dJ3 EO 20~OlJAT331 J 
NPO Ceramic--.J 
WVDC 
Axial Tubular 
Capacitance (EIA Code) 
Tolerance (EIA Code) 

Note: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at hight;r' stress levels, contact factory, 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Valley Road, San Diego, California 92121, Phone (714) 459A355, TWX 910 322,1130 
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Electro Materials 
Axial Lead Tubular 
K1200 (W5P) Capacitors 

Specifications 
Temperature range: - 55°C to x 125°C 
Temperature characteristics: W5P (±10%) 
Dissipation factor: 1.5% max. @ 1 KHz, 25°C 
Insulation resistance: 100 K megohms or 

1000 ohm-farads, whichever is less, at 25°C 
Test voltage: 4 x rated WVDC for value <0.5 ILf, 

2.5 x rated WVDC for 0.5 ILf and above. 
Tolerance available: ±5%, ±10%, ±20% 

Dimensions and Availability 

~ ~L--l 
o 0 -==J-===l }== 

T Epoxy Case ---l 1.25" M~ 

Type No. 

n~ ~~geE~g 
L(±.015") 

025" DIJ, (#22 AWG Tinned Copper) 

D(±.015") 

E.I.A. Code 
Capacitance 
Code Example 

333 = 33,000 pf 
i.e., third digit 
signifies number 
of zeros 

202 E~~~~~d 

.250" .255" 

.090" .100" 

Capacitance 
Tolerance Code 

J = ±5% 
K = ±10% 
M = ±20% 

203 

.390" 

.140" 

205 

.500" 

.200" 

i4§.iiijlfflD SECTION 1500 

206 

.500" 

.250" 

Distributed and stocked 
by COMPAR 

How to Order: 

Type ~0~3JEL 1r~0 LJAT 333 K 
K1200 Cerami~ 
WVDC 
Axial Tubular 
Capacitance (EIA Code) 
Tolerance (EIA Code) 

207 208 209 

F G H 

.690" .690" .690" 

.250" .350" 

. in pf Code (EIA) 50 ~~~C200 150 ~V:oC 200 : 50 w,v:oC 200 i 50 w,vrfoC 200 50 W~:oC 200 150 W~:oC 200 150 ~V:OC 200 I 50 ~VrfoC 200 

,120 121 
l50 151 
180 181 

.220 221 .... 

.271 271 
••• 

·.·.ll3 331 . 
'" .. ",39 391 '! 
..... 117 471 

5& 561 . 
68 . 681 
&2 .821 

lOpe .102 
120 22 
150C 152 '" 

180 182 
.2200 222 
27.0C 272 
'3110C 332 
390e 392 

. 470C 472 
5600 562 
6!l:00 682 
820C 822 
.000 103 
,OOC 123 
000 153 

• 

18 000 183 
2:2 000 223 • 
2: 000 273 

333 
393 

~ 
L 

473 ..... 

563 
683 
823 .; 

.i •• ··•· 104 > ...... 

124 ii.:· , ..... 
154 

~ 
184 <i ... 
224 , .. • 274 iii .:i:::·: 
334 t,:, :.< 
394 .... ': 
474 t··: .:i 
564 I". ',i ,; 
684 iii "":.: ;: ... 

.. 13"0,000 824 , . ·i'· 

Ii 
105 .. " .; .. ':l(;; 
155 t,';: 
225 
335 
475 ... 

Note: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Valley Road, San Diego, California 92121, Phone (714) 459-4355, TWX 910 322·1130 
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Electro Materials 
Axial Lead Tu bu lar 
K1So.o. (W5R) Capacitors 

Specifications 
Temperature range: -Ssoc to +12SoC 
Temperature characteristics: WSR (±lS%) 
Dissipation factor: -S;2.S% @ 1 KHz, 2SoC 
Insulation resistance: 100,000 megohms or 

1000 ohm-farads whichever is less, @ 2SoC 
Test voltage: 4 X rated WVDC for values' <O.S p.f, 

2.S x rated WVDC for O.S and above 

Dimensions and Availability 

~ 00 
T 

Type No. 

Epoxy Case 1.25" Min 

025" Dra. (#22 Awe Tln'rted Copper) 

202 

E.I.A. Code 
Capacitance 
Code Example 

333 = 33,000 pf 
i.e., third digit 
signifies number 
of zeros 

202 
Extended 203 

Capacitance 
Tolerance Code 

J = ±S% 
K = ±lQ% 
M = ±20% 

205 206 

Distributed and stocked 
by COMPAR 

How to Order: 

Type~~3JEM lOkUJOlJAT 333 K 
K1800 Ceramic 
WVDC 
Axial Tubu lar 
Capacitance (EIA Code) 
Tolerance (EIA Code) 

207 208 209 

Note: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Yalley Road, San Diego, California 92121, Phone (714) 459-4355, TWX 910 322·1130 
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Electro Materials 
Radial Lead 
NPO (COG) Capacitors 

Specifications 
Temperature range: -55°C to +150oC 
Test frequency: 100 pf and less - 1 MHz, 

over 100 pf - 1 KHz 
Temperature coefficient: 0 ±30 ppm/oC 

(EIA char. COG) 
Dissipation factor: 0.15% max. @ 25°C 
Insulation resistance: 100 K megohms or 

1000 ohm-farads (whichever is less) @ 25°C 
Test voltage: 4 x rated WVDC below 12000 pf 

2.5 x rated WVDC for 12000 pf and above 

E.I.A. Code 
Capacitance 
Code examples 

below 10 pf: 
339 = 3.3 pf 
"9" digit signifies 
.1 multiplier 
10 pf and above: 
101 = 100 pf 
3rd digit signifies 
number of zeros 

Capacitance 
Tolerance 

10 pf or less: 
D = ±.5 pf 
F = ±1.0 pf 
above 10 pf: 
J = ±5 % 

K = ±1O% 
M = ±20% 

--1 T I- r--w---l 
T Dimensions and Availability 

H 

1 

r~pe 302 

1 
l.25 
M," 

1 
02)" 1)'0, 1#?ZAWGT'r!nedCopper) 

i4§rliblffi. SECTION 1500 

Distributed and stocked 
by COMPAR 

How to Order: 

Type~~03 EIO 20~OJJRC 681 J 
NPO Ceramic--.J 
WVDC 
Radial Case 
Capacitance (EIA Code) 
Tolerance (EIA Code) 

Note: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels. contact factory. 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Valley Road, San Diego, California 92121, Phone (714) 459-4355, TWX 910 322-1130 
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Electro Materials 
Radial Lead 
K1200 (W5P) Capacitors 

Specifications 
Temperature range: ~550C to +1250C 
Temperature characteristics: W5P (±1O%) 
Dissipation factor: 1.5% max. @ 1 KHz, 25°C 
Insulation resistance: 100 K megohms or 

1000 ohm-farads, whichever is less, @ 250C 
Test voltage: 4 x . rated WVDC for values <0.5 ",f, 

2.5 x rated WVDC for 0.5 ",f and above 
Tolerances available: ±5%, ±10%, ±20% 

Dimensions and Availability 
I--W---'-I 

T 
1 

Type30Z 

1.25' 
Min 

1 
02S"Oia (#22AWGTlnnedCopper) 

Allotherlypes 

E.I.A. Code 
Capacitance 
Code Example 

333 = 33,000 pf 
i.e., third digit 
signifies number 
of zeros 

Capacitance 
Tolerance Code 

J = ±5% 
K = ±10% 
M = ±20% 

Distributed and stocked 
by COMPAR 

How to Order: 

Type---.3'~3JEL 21JJJO JJRC 223 K 
K1200 Ceramic 
WVDC 
Radial Case 
Capacitance (EIA Code) . 
Tolerance (EIA Code) 

Note: Case siz-es shown are at recommended voltage and te'mperature stress levels. For smaller case sizes at higher stress levels, contact factory. 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Valley Road, San Diego, California 92121, Phone (714) 459-4355, TWX 910 322-1130 
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Electro Materials 
Radial Lead 
K1S00 (WSR) Capacitors 

Specifications 
Temperature range: - 55°C to + 125°C 
Temperature characteristics: W5R (::'::15%) 
Dissipation factor: <;2.5% @ 1 KHz, 25°C 
Insulation resistance: 100,000 megohms or 

1000 ohm-farads, whichever is less, @ 25°C 
Test voltage: 4 x rated WVDC for values <0.5 I'f, 

2.5 x rated WVDC for 0.5 and above 

E.I.A. Code 
Capacitance 
Code Example 

333 = 33,000 pf 
i.e., third digit 
signifies number 
of zeros 

Capacitance 
Tolerance Code 

J = ::'::5% 
K = ::'::10% 
M = ±20% 

i§§,i'b'fflfi SECTION 1500 

Distributed and stocked 
by COMPAR 

How to Order: 
303 EM 200 RC 103 K 

Type------l~bW ~~8gg Ceramic 

Radial Case 
Capacitance (EIA Code) 
Tolerance (EIA Code) 

Dimensions and Availability 
1--"--1 -l T f- 1--"--1 -l T f-T T r-----r----.~~.-----~~-.----._--_.----_.--__. 

1 1 

/ I 
02:''' 013. (#22AWG lllinedCopoer: 

Type 302 

Note: Case sizes shown are at recommended voltage and temperature stress lev,els. For smaller case sizes at higher stress levels. contact factory. 

Electro Materials, Division Illinois Tool Works Inc., 11620 Sorrento Valley Road, San Diego, California 92121, Phone (714) 459-4355, TWX 910 322-1130 
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enc 
• It has been computed that "debugged" DM30, 10,000 MMF 

units, when subjected to 257,000 hours of life at 85°C 
with 100% of the rated DC voltage applied, will yield only 
1 FAILURE PER 43,000,000 UNIT-HOURS! 

• DM15, DM1G, DM19, DM20 •.. perfect for miniaturization 
and for new designs using grinted wiring circuits. Also 
available in DM30, DM42 and M43. 

• New "hairpin" parallel leads insure easy application. 
• Exceed all electrical requirements of military specification 

MIL-C-5A. 

• Available in 350 VDC and 500 VDC as well as other test 
voltages. 

• All bases are of low·loss steatite. 
• Special lugs are obtainable for printed circuitry. 
• Miniature units are available. 
• Solder Lugs can be bent in any position without 

the capacity setting due to the rigid construction. 
• Various types of mounting brackets are available 

trimmers. 
• Units can be constructed for special applications. 

Only 1 Failure in 14,336,000 Unit-Hours! 
• Life tests at 105°C with rated voltage applied have yielded only 

1 FAILURE PER 1,433,600 UNIT-HOURS for 1 MFD. Since the 
number of unit-hours for these capacitors is inversely propor
tional to the capacitance, 0.1 MFD Mylar-Paper Dipped capacitors 
will yield only 1 FAILURE PER 14,336,000 UNIT-HOURS! 

• Working volts DC: 200, 400, 600, 1000 and 1600_ 
• Durez phenolic resin impregnated. 
• Tolerances: ± 10% and ± 20% (closer tolerances available). 
• Dielectric strengltl: 2 or 2'12 times rated voltage,depending upon 

working voltage. . 
• Exceed all electrical requirements of ""J.A. specification RS-164 

and military specifications MI L-C-91A arid MI L-C-2SA. 
*Registered Trademark of DuPont Co. 

• Unmatched for excellent stability, dielectric strength, high 
insulation .resistance, extremely high "Q" and correspond
ingly low power factor. 

• Units can be subjected to a short "debugging" life test at 
elevated voltage and temperature for removal of early 
life failures and for improved reliability. 

Write for Free Samples and Booklets 
on Any of The Above Capacitors 

West Coast Manufacturers contact: COLLINS & HYDE CO., 900 N. San Antonio Rd., los Altos, California 94022 
5380 Whittier Blvd., los Angeles. California 90022 

ALSO SOLD NATIONAllY THROUGH ELECTRONIC PARTS DISTRIBUTORS 

658 See YELLOW SECTION for Local Offices, Phones eem /1969 
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-tci, FILM CAPACITORS, INC. 

HERMETICALLY SEALED 
TUBULAR CAPACITORS 

Type M04 
Type 04 
Type ME4 
Type E4 
Type A4 
Type C4 

Metallized polyester film 
Polyester film 
Metallized polycarbonate film 
Polycarbonate film 
Polystyrene film 
Teflon film 

EPOXY-CASE, RECTANGULAR 
CAPACITORS, AXIAL LEAD 

Type MEl3 
Type M013 
Type 013 
Type E13 
Type A13 

Metallized polycarbonate film 
Metallized polyester film 
Polyester film 
Polycarbonate film 
Polystyrene film 

EPOXY-CASE, RECTANGULAR 
CAPACITORS, RADIAL LEAD 

Type ME14 
Type M014 
Type 014 
Type E14 
Type A14 

Metallized polycarbonate film 
Metallized polyester film 
Polyester film 
Polycarbonate film 
Polystyrene film 

WRAP-AND-FILL OVAL CAPACITORS 

Type ME10 
Type ElO 
Type M010 
Type 010 
Type A10 

Metallized polycarbonate film 
Polycarbonate film 
Metallized polyester film 
Polyester film 
Polystyrene film 

Add "R" to specify round configuration 

TYPE D6 Available to 60,000 VDC 

Type 06 Capacitors were designed to assure reliable operation 
where space is at a premium. The steatite hermetic housing 
allows for operation under extreme humidity_ These capacitors 
are of extended foil and short lead construction which keeps 
the inductance to minimum and produces a very high ringing 
frequency, so desirable for energy storage and pulse capacitors. 
Specify D6H for 125'C operation. 

TYPE CKM2 Available to 50,000 VDC 

Type CKM2 Capacitors have been de
signed specifically to meet the need for 
smaller and more reliable capacitors that 
will withstand the severe operating condi
tions encountered in military and indus
trial electronic power equipment. Rectan
gular CP70 style cases with solder seal 
terminals are used to assure a true her
metic seal. Finish is gray lacquer over 
prime coat. CP07 brackets are available 
upon request. Specify CKMH for 125°C 
operation. 

TYPE KM7 Available to 150,000 VDC 

Type KM7 Capacitors are housed in cylindrical electrical grade 
phenolic tubes with 1/.-20 x % bolts for terminations. Corona 
is held to an absolute minimum by the internal construction of 
the capacitor elements and the elimination of most metals. 
These capacitors are ideal for use in X-Ray equipment, high 
voltage power supplies, energy storage etc. 

TYPE KM9 Available to 12,500 VDC 

These popular and economical capacitors were designed pri
marily for use as filters for power supplies used in electrostatic 
copiers and precipitators. They are housed in specially treated 
plastic tubes and end filled with epoxy resin. Copperweld leads 
are used- for convenient terminations. Will meet the humidity 
requirements of EIA Specification RS-164 with 500 hours ex
posure at 95% relative humidity and +40'C temperature. 

Our unique capability can fulfill your requirement 

for special designs. A complete file of engineering 

bulletins is available on all of the above types. 

-tci FILM CAPACITORS, INC. 
100 EIGHTH STREET, PASSAIC, N. J. 07055 • TEL: (201) 779-2240 

eem /1969 See YELLOW SECTION for Local Offices, Phones 659 
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FILM CAPACITORS 
F-DYNE quality film capacitors are designed and manu
factured to provide optimum electrical characteristics with 
reliable performance. 
The smallest housing that has been developed to date, pro
viding superior performance, is the thermo Mylar® tape 
wrap. It adds approximately .010" to the diameter of the 
winding and is capable of meeting all MIL-C-27287 re
quirements including moisture resistance, vibration, insu
lation resistance, etc. 
F-DYNE capacitors are made with copperweld leads 
electrically welded to aluminum foil. No high series 
resistance or high power factor problems are ever en
countered with this construction. Even if the leads are 
cut very short and then soldered into your application 
with an extra hot soldering iron, the lead connection to 

ELECTRICAL & MECHANICAL 
CHARACTERISTICS 
All F-Dyne capacitors pass the following requirements. 
A. Dielectric Strength 

F·Dyrie quality capacitors will pass a life test at 140% of their 
. DC rated voltage. In addition, they are designed to withstand a 

voltage of 200% of their rated DC voltage for one minute with
out any interruption or damage. 

B. Capacitance Tolerance 
When measured at a frequency of 1000 cps at 25°C, capacity 
will be within the specified tolerance. See charts for variation 
with temperature and frequency. The standard tolerances are 
±112%, 1 %, 2%, 5%, 10%. Other tolerances, closer and wider, 
are available. 

C. Lead Strength 
F-Dyne capacitor leads withstand a five pound pull for a full 
minute. 

D. Lead Flexibility 
Leads are designed to have full flexibility to insure maximum 
use without danger of damage or fatigue failure. 

E. % Dissipation factor @ 1000 cps and 25°C 
FOIL METALLIZED 

Type Typical Spec. limit Typical Spec. limit 
Mylar ........................ .45 1% .55 1% 
Polycarbonate .......... .05 .3 .15 .3 
Polystyrene .............. .03 .1 
Note: Capacitors over 5mfd. are tested at 60 cycles. 
F. Insulation Resistance (Megohms x Microfarads) 

FOIL 
Spec. 

NEED NOT 
EXCEED 

NEED NOT 
METALLIZED EXCEED 

Type Typical limit Megohms 
Mylar 100,000 50,000 100,000 
Polycarbonate 400,000 75,000 500,000 
Polystyrene 800,000 100,000 500,000 

Typical 
50,000 
80,000 

Spec. 
limit 

25,000 
30,000 

Megohms 
50,000 

150,000 

The above values are read after a two-minute charge at rated voltage at 25°C. 
G. Humidity Resistance 

All foil capacitors meet requirements of MIL-C-27287. Metallized 
capacitors will exceed requirements of E.I.A. specifications 
RS·164. 

H. Voltage temperature derating 
All Mylar and Polycarbonate capacitors are rated at 85°C for con· 
tinuous operation. If ambient temperatures higher than 85°C are 
encountered, in order to realize the normal life expectancy of the 
capacitor, the voltage must be derated as follows: 
85°C 95°C 1050C 1150C 

M ~ ~ ~ 
100 88 75 62 
200 170 140 120 
400 335 285 240 

GENERAL APPLICATION 
INFORMATION 

125°C 
40 
50 

100 
200 

SIZE AND PRICES of the three dielectrics vary in the following 
order. 

1. Mylar least expensive and sma lIest. 
2. Polycarbonate approximately 12% larger than mylar and more 

expensive. 
3. Polystyrene approximately three times as large as Mylar and 

most expensive of the three dielectrics. 

the foil will not be affected. In fact, the end of the lead 
can be burned off with a gas torch flame without effect
ing the power factor or series resistance. Metallized 
Mylar, Metallized Polycarbonate and tin lead foil Poly
styrene capacitors are the only F-Dyne Capacitors that 
are made in' the conventional manner with leads soldered 
to the foil. Normal care should be taken when soldering 
these .capacitors into your circuits. 

THREE BASIC FILMS ARE USED IN 
F-DYNE CAPACITORS: 

• MYLAR 

Capaci· 
tance 

.001 

.0015 

.0022 

.0027 

.0033 

.0039 

.0047 

.0056 

.0068 

.0087 

.01 

.015 

.022 

.027 

.033 

.039 

.047 

.056 

.068 

.082 

. 1 

.12 

.15 

.18 

. 27 

. 33 

.39 

.47 

.68 
1.00 

LENGTH 
TOLERANCE 

• POL YCARBON ATE 
• POLYSTYRENE 

POLYSTYRENE 
Standard-Type T 

100 Volts Lead 
Dimensions AWG 

.187 x 1/2 24 

.187 x 1/2 24 

.187 x 1/2 24 

.187 x '/2 24 

.187 x 1/2 24 

.187 x 1/2 24 
.187 x 1/. 24 
.187 x If2 24 

.187 x 1/2 24 

.203 x 1/2 24 

.219 x 1/2 24 

.250 x 1/2 24 

. 219 x % 24 

.250 x % 24 

. 265 x % 22 

.296 x % 22 

.296x 3", 22 

.343 x 3", 22 

. 296 x "?I. 22 

. 343 x 1;8 22 

.406 x Y • 22 

.437 x 7/ • 22 

.437 xl 22 

.468 x 1 20 

.500 x IV • 20 

.562 x IV • 20 

.625 x IV. 20 

.687 x 11/. 20 

.750 x 11/2 20 

.875 X 11/2 18 

DIAMETER 
TOLERANCE 

200 Volts Lead 
Dimensions AWG 

.187 x '/2 24 

.187 x '/2 24 

.187 x 1/2 24 

.187 x 1/2 24 

.187 x 1/2 24 

.187 x '/2 24 

.187 x 1/2 24 

.187 x 1/2 24 

.203 x % 24 

.219 x 5k 24 

.234 x % 24 

.250 x 3", 24 

.281 x '¥. 22 

.312 x 3", 22 

.343 X '¥ • 22 

.375 x % 22 

. 359 x 'Y • 22 

. 390 x Y • 22 

. 421 x "?I • 22 

.421 x 1 22 

.468 x 1 20 
• 515 x 1 20 
.531 x 11/4- 20 
.578 X 11/. 20 

.625 X 11/. 20 

.671 X 11/2 20 

.718 X 11/2 20 

.750 x Uf, 20 

LEAD 

400 Volts Lead 
Dimensions AWG 

.187 x '/2 24 

.187 x 1/2 24 

.187 x '/2 24 

.187 x If2 24 

.203 X '/2 24 

.219 x 5/. 24 

.234 x % 24 

.250 x 5/. 24 

.234 x % 24 

.250 x '¥. 24 

.281 x 3/. 22 

.328 x % 22 

.343 x Y • 22 

.375 X Y. 22 

.406 x 7/. 22 

.453 x 7/. 20 

.453 x 11;8 20 

.484 x l'k 20 

.484 x 11/ • 20 

.531 x 11/ • 20 

.578 X 11/. 20 

.625 X 11/ • 20 

+.046 
-.094 

.249 & under ±.032 

.250 to .500 ±.046 
.501 & over ±.062 

Copperweld 100% tin coating 
Length 2.000 ±.125 

COST AND SIZE 
For each of the three dielectrics there are size and price variations. 

Standard - least expensive Small - more expensive 
Miniature - most expensive 

In applications where none of the above types can be used because 
space is limited, F·Dyne supplies metallized foil capacitors for both 
the Mylar and Polycarbonate dielectrics. These again vary as follows: 

Standard - least expensive Small - more expensive 
Miniature - most expensive 

F·DYNE ElECTRONICS CO. 
1700 POST ROAD, FAIRFiElD, CONN. 06430 AREA 203 259·7804 
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MYLAR DIMENSIONS 
MYLAR-Aluminum Foil, Standard Size 

Type A 

Capaci- 100V Lead 200 V Lead 400 V Lead 
tance Dia.·LgIb. AWG Dia.-Lgth. AWG Dia.:Lgth. AWG 

.001 to 
.010 187x '/2 24 .187x 'I> 24 .187x'l> 24 
.015 .187x '12 24 .187x '12 24 .218x '/2 24 
.022 .203x '12 24 .203x '12 24 .250x '!I> 24 
.033 .218x '12 24 .218x '12 24 .296x :Yo 22 
.039 .218x % 24 .218x % 24 .265x % 22 
.047 .234x % 24 .234x % 24 .281x 7/. 22 
.056 .250x 5A1 24 .250x % 24 .312x 7A1 22 
.068 .265x % 22 .265x % 22 .328x 7/. 22 
.082 .296x % 22 .296x % 22 .359x1 22 
.10 .281x :Y4 22 .28lx '!I> 22 .390.1 22 
.12 .296x % 22 .296x % 22 .343x1'14 22 
.15 .328x :Y4 22 .328x '!I> 22 .375x1'14 22 
.18 .296x1 22 .375x1 22 .406xl1/4 22 
.22 .328x1 22 A06xl 22 .437xl!fo 22 
.27 .343x1'1. 22 .453xl!f. 20 .468xl'){. 20 
.33 . 375x1!fs 22 .484x1'1 • 20 .500x1'){. 20 
. 39 .406x1'1 • 22 A37x1'1o 20 .546x1'l{, 20 
.47 .406xl!fo 22 .484xl!fo 20 .609xl'){, 20 
.56 .453x1'14 20 .531xl!f4 20 
.68 .484xl!f4 20 .453xl'){, 20 
.82 .515x1'14 20 .5oox1'l{, 20 

1.00 .515xl'12 20 .562xl')1, 20 
1.25 . 562x1'12 20 .625xl')1 • 20 
1.50 .593xl'l{. 20 .671xl')1. 20 
1.80 .656x1'l{, 20 .734xl')1. 20 
2.00 .687xl')1. 20 .750xl'l{. 20 

LENGTH DIAMETER 
TOLERANCE TOLERAHCE LEAD 

+.046 
-.094 

.249 & under ±0.32 Copperweld 100% 

.250 to .500 ±.046 tin coating 

.501 & over ±.062 Length 2.000 ±.125 

MYLAR-Aluminum Foil 

Type B Type C 
SMALL MINIATURE 

Capaci- 100 Volts Lead 80 & 50 Volts Lead 
lance Dia.-Lenglh AWe Dia.-Lenglh AWG 

.001 to .01 .187 x % 24 .156 x % 24 
.012 . 187 x K • 24 .156 x % 24 
.015 . 187 x K • 24 .171 x % 24 
.022 .187 x '12 24 .187 x % 24 
.033 .203 x V2 24 .187 x J{, 24 
.039 .218 x If2 24 .203 x J{. 24 
.047 .234 x V2 24 .203 x V2 24 
.056 .250 x V2 24 .218 x V2 24 
.068 .265 x If2 22 .218 x If2 24 
.082 .281 x If2 22 .250 x If2 24 
.1 .281 x If2 22 .265 x V2 22 
.12 .281 x % 22 .281 x If2 22 
.15 .312 x % 22 .250 x %. 22 
.18 .343 x % 22 .281 x % 22 
.22 .296x Yo 22 .296 x % 22 
.27 .312 x % 22 .296 x 71s 22 
.33 .375 x 71s 22 .312 x 7/0 22 
.39 .343 x IVa 22 .265 x IVa 22 
.47 .375 x IVa 22 .296 X IVa 22 
.56 .406 x IVa 22 
.68 .453 x IVa 20 
.82 .500 x IVa 20 

1.00 .562 x IVa 20 

LENGTH DIAMETER 
TOLERANCE TOLERANCE LEAD 

+.046 
-.046 

.249 & under ±.032 Copperweld 100% 

.250 10 .500 ±.046 tin coating 

.501 & over ±.062 Lenglh 2.000 ±.125 

eem/1969 

METALLIZED MYLAR-Standard Size 
Type D 

Capaci- 100 & 200 Volts Lead 400 Volls Lead 
lance Dia.-Lenglh AWG Dia.-Lenglh AWG 

.033 .250 x .687 22 

.039 .281 x .687 22 

.047 .296x .687 22 

.056 .312 x .687 22 

.068 .343 x .687 20 

.082 .343 x .812 20 

.1 .265 x .500 22 .375 x .812 20 

.12 .281 x .500 22 .406 x .812 20 

.15 .312 x .500 22 .375 x 1.062 20 

.18 .296 x .625 22 .406 x 1.062 20 

.22 .312 x .625 22 .437 x 1.062 20 

.27 .359 x .625 22 .437 x 1.187 20 

.33 .281 x .875 22 .484 x 1.187 20 

.39 .312 x .875 22 .531 x 1.187 20 

.47 .343 x .875 20 .468 x 1.562 20 

.56 .375 x .875 20 .500 x 1.562 20 

.68 .421 x .875 20 .562 x 1.562 20 

.82 .390 x 1.187 20 .625 x 1.562 20 
1.00 0421 x 1.187 20 .687 x 1.562 20 
1.50 .500 x 1.187 20 .750 x 1.875 20 
2.00 .578 x 1.187 20 .875 x 1.875 18 
3.00 .593 x 1.562 20 
4.00 .687 x 1.562 20 
5.00 .750 x 1.562 20 
6.00 .750 x 1.875 20 
8.00 .875 x 1.875 18 

10.00 1.000 x 1.875 18 

LENGTH DIAMETER 
TOLERANCE TOLERANCE LEAD 

+.046 
-.094 

.249 & under ±.032· Copperweld solder 

.250 to .50 ±.046 coating 

.501 & over ±.062 Length 2.000 ±.125 

METALLIZED MYLAR 

Type E Type F 
SMALL MINIATURE 

Capaci- 100-150 Volts Lead 50-80 Volts Lead 
lance Dia.-Length AWG Dia.-Length AWG 

.1 .218 x .500 22 .218 x .437 22 

.12 .234 x .500 22 .234 x .437 22 

.15 .250 x .500 22 .250 x 0437 22 

.18 .281 x .500 22 .234 x .500 22 

.22 .250 x .625 22 .250 x .500 22 

.27 .281 x .625 22 .281 x .500 22 

.33 .312 x .625 22 .312 x .500 22 

.39 .328 x .625 20 .328 x .500 20 

.47 .375 x .625 20 .312 x .625 20 

.56 .343 x .750 20 .328 x .625 20 

.68 .390 x .750 20 .343 x .625 20 ' 

.82 .406 x .875 20 .343 x .750 20 
1.00 .421 x .875 20 .375 x .750 20 
1.50 .406 x 1.125 20 .453 x .750 20 
2.00 .468 x 1.125 20 .406 x 1.125 20 
3.00 .562 x 1.312 20 .484 x 1.125 20 
4.00 .687 x 1.312 20 .515 x 1.312 20 
5.00 .687 x 1.562 20 .562 x 1.312 20 
6.00 .718 x 1.562 18 .625 x 1.312 20 
8.00 .781 x 1.812 18 .656 x 1.562 20 

10.00 .843 x 1.812 18 . 750 x 1.562 20 

LENGTH DIAMETER 
TOLERANCE TOLERANCE LEAD 

+.046 
-.046 

.249 & under ±.032 Copperweld solder 

.250 to .500 ±.046 coating 

.501 & cover ±.062 Length 2.000 ±.125 

Mui,'''. SECTION 1500 

METALLIZED MYLAR FLAT-Standard 
Type G 

Capaci- 100 & 200 Volts ead 400 Volts ead 
tance T X W X L WG T X W X L "WG 

.033 .203 x .312 x .687 22 

.039 .218 x .327 x .687 22 

.047 .234 x .343 x .687 22 

.056 .250 x .359 x .687 20 

.068 .265 x .374 x .687 20 

.082 .265 x .406 x .812 20 

.1 .203 x .312 x .500 22 .312 x .453 x .812 20 

.12 .218 x .328 x .500 22 .328 x .470 x .812 20 

.15 .250 x .359 x .500 22 .312 x .453 x 1.062 20 

.18 .234 x .343 x .625 22 .328 x .470 x 1.062 20 

.22 .250 x .359 x .625 20 .328 x .470 x 1.188 20 

.27 .281 x .390 x .625 20 .359 x .500 x 1.188 20 

.33 .218 x .359 x .875 20 .406 x .547 x 1.188 20 

.39 .250 x .390 x .875 20 .328 x .470 x 1.562 20 

.47 .281 x .421 x .875 20 .359 x .500 x 1.562 20 

.56 .312 x .453 x .875 20 .422 x .562 x 1.562 20 

.68 .343 x .484 x .875 20 .469 x .609 x 1.562 20 

.82 .312 x .453 x 1.125 20 .531 x .671 x 1.562 20 
1.00 .328 x 0470 x 1.125 20 .562 x .703 x 1.562 20 
1.50 .390 x .531 x 1.125 20 
2.00 .359 x .500 x 1.500 20 
3.00 .453 x .593 x 1.500 20 
4.00 .562 x .703 x 1.500 20 
5.00 .578 x .718 x 1.812 20 

LENGTH T & W 
TOLERANCE TOLERANCE LEAD 

+.046 
-.094 

.249 & under ±.032 Copperweld solder 

.250 to .500 ±.046 coating 

.501 & over ±.062 Length 2.000 ±.125 

METALLIZED MYLAR FLAT 

Type H Type I 
SMALL MINIATURE 

Capac i- 100-150 Volts ead 50-80 Volts Laad 
tance TXWxL AWG T X W X L AWG 

*.1 .140 x .250 x .500 22 .140 x .234 x .43 22 
*.12 .156 x .265 x .500 22 .156 x .250 x .437 22 
*.15 .171 x .281 x .500 22 .187 x .296 x .437 22 
.18 .187 x .296 x .625 22 .156 x .250 x .50C 22 
.22 .171 x .281 x .625 22 .171 x .281 x .500 22 
.27 .203 x .312 x .625 22 .203 x .312 x .500 22 
.33 .234 x .343 x .625 22 .234 x .343 x .50( 22 
.39 .250 x .359 x .625 20 .250 x .359 x .500 20 
.47 .281 x .421 x .625 20 .234 x .343 x .625 20 
.56 .250 x .390 x .750 20 .250 x .359 x .625 20 
.68 .296 x .437 x .750 20 .250 x .390 x .625 20 
.82 .312 x .453 x .875 20 .250 x .390 x .750 20 

1.00 .328 x .468 x .875 20 .281 x .421 x .750 20 
1.50 .343 x .484 x 1.125 20 .359 x .500 x .750 20 
2.00 .406 x .564 x 1.125 20 .312 x .453 x 1.125 20 
3.00 .468 x .609 x 1.250 20 .390 x .531 x 1.125 20 
4.00 .578 x .718 x 1.250 20 .421 x .562 x 1.250 20 
5.00 .578 x .718 x 1.500 20 .484 x .625 x l.25C 20 
6.00 .593 x .734 x 1.500 20 .531 x .671 x .1.250 20 
8.00 .671 x .812 x 1.781 18 .546 x .687 x 1.500 20 

10.00 .734 x ,.875 x 1.781 18 .625 x .765 x 1.500 20 

• Values :15, and lower refer to section "Ultra 
Miniature Flat Mylar Foil capacitors" • 

LENGTH T & W 
TOLERAHCE TOLERAHCE LEAD 

+.046 
-.046 

.. 249 & under ±.032 Copperweld solder 
.250 to .500 ±.046 coating 
.501 & over ±.062 length 2.000 ±.125 

F-DYNE ELECTRONICS CO. 
1700 POST ROAD, FAIRFIELD, CONN. 06430' AREA 203 259-7804 

See YELLOW SECTION tur Local Offices, Phones 61 



SECTION 1500 '%§.i'e,"d 
POLYCARBONATE DIMENSIONS 
POLYCARBONATE ALUMINUM FOIL 

CAPACITANCE 

.001 to .010 
.015 
.022 
.033 
.039 
.047 
.056 
.068 
.082 
.10 
.12 
.15 
.18 
.22 
.27 
.33 

LENGTH TOLERANCE 

+.046 
-.094 

100 VOLTS 
DIA.-LENGTH 

.187 x 1/2 

.187 x 1f2 

.203 x 1/2 

.218 x 1/2 

.218 x 5/S 

.234 x 5/S 

.250 x o/s 
.265 x o/s 
.296 x 5/8 

.281 x % 

.296 x % 

.343 x % 
.312 x 1 
.343 x 1 
.484 x 11/4 
.531 x 11/4 

DIAMETER TOLERANCE 

.249 & under ±.032 

.250 to .500 ±.046 

.501 & over ±.062 

METALLIZED POLYCARBONATE ROUND 

Type M Type N 
STANDARD SMALL 

Capaci- 100 & 200 Volts 
tance Dia.-Length 

.1 .265 x .500 

.12 .296 x .500 

.15 .328 x .500 

.18 .296 x .625 

.22 .328 x .625 

.27 .375 x .625 

.33 .296 x .875 

.39 .328 x .875 

.47 .359 x .875 

.56 .390 x .875 

.68 .437 x .875 

.82 .421 x 1.187 
1.00 .437 x 1.187 
1.25 .453 x 1.187 
1.50 .531 x 1.187 
2.00 .609 x 1.187 
3.00 .625 x 1.562 
4.00 .718 x 1.562 
5.00 .781 x 1.562 
6.00 .781 x 1.812 
8.00 .875 x 1.812 

10.00 

LENGTH TOLERANCE 

+.046 
-.094 

Lead 100-150 Volts Lead 
Awe Dia.-Length Awe 

22 .218 x .500 22 
22 
22 
22 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
18 
18 
18 

.250 x .500 22 

.265 x .500 22 

.281 x .500 22 

.265 x .625 22 

.296 x .625 22 

.328 x .625 20 

.343 x .625 20 

.390 x .625 20 

.359 x .750 20 

.406 x .750 20 

.421 x .875 20 

.437 x .875 20 

.390 x 1.25 20 

.421 x 1.25 20 

.484 x 1.25 20 

.593 x 1.312 20 

.718 x 1.312 20 

.718 x 1.562 20 

.750 x 1.562 20 

.812 x 1.812 18 

.875 x 1.812 18 

DIAMETER TOLERANCE 

.249 & under ±.032 

.250 to .500 ±.046 

.501 & over ±.062 

Type K 
STANDARD 

LEAD 200 VOLTS LEAD 
AWG DIA.-LENGTH AWG 

24 .187 x 1/2 24 
24 .234 x 1/2 24 
24 .250 x 1/2 24 
24 .234 x % 24 
24 .265 x % 22 
24 .296 x % 22 
24 .312 x 3); 22 
22 _281 x 1 22 
22 .312 x 1 22 
22 .343 x 1 22 
22 .375 x 1 22 
22 .359 x 11/4 22 
22 .390 x 11/4 22 
22 .437 x 11/4 22 
22 
22 

LEAD 

Copperweld 100% tin coating 
Length 2.000 ±.125 

Type L 
SMALL 

50-100 VOLTS LEAD 
DIA.-LENGTH AWG 

.187 x % 24 

.187 x !{6 24 

.187 x 1/2 24 

.203 x 1f2 24 

.234 x 1/2 24 

.250 x 1/2 24 

.265 x 1/2 22 

.281 x 1/2 22 

.296 x 1/2 22 

.296 x1f2 22 

.312 x 5/S 22 

.329 x 5/s 22 

METALLIZED POLYCARBONATE FLAT 

Type 0 Type P Type Q Type R 
MINIATURES STANDARD SMALL MINIATURE 

50·80 Volts Lead 
Dia.-Length Awe 

Capaci- 100 & 200 Volts Lead 100-150 Volts k~: ~O-:0v:'D4tt ~~~ tance TXWXL AWe TXWXL 

.218 x .437 22 

.234 x .437 22 

.265 x .437 22 

.234 x .500 22 

.250x .500 22 

.281 x .500 22 

.312 x .500 22 

.328 x .500 20 

.312 x .625 20 

.328 x .625 20 

.343 x .625 20 

.343 x .750 20 

.375 x .750 20 

.421 x .750 20 

.453 x .750 20 

.406 x 1.125 20 

.484 x 1.125 20 

.515 x 1.312 20 

.578 x 1.312 20 

.625 x 1.312 20 

.656 x 1.562 20 

.750 x 1.562 20 

LEAD 

*.1 .156 x .265 x .500 22 .140 x .250 x .500 22 .140 x .234 x .437 22 

*.12 .234 x .343 x .500 22 .171 x .281 x .500 22 .156 x .250 x .437 22 

*.15 .265 x .375 x .500 20 .187 x .281 x .500 22 .187 x .296 x .437 22 

.18 .234 x .343 x .625 20 .203 x .312 x .500 22 .156 x .25(1 x .50C 22 

.22 .265 x .375 x .625 20 .187 x .296 x .625 22 .171 x .281 x .50C 22 

.27 .296 x .437 x .625 20 .219 x .328 x .625 22 .203 x .312 x .50C 22 

.33 .218 x .359 x .875 20 .250 x .359 x .625 22 .234 x .343 x .50C 22 

.39 .250 x .390 x .875 20 .250 x .390 x .625 20 .250 x .359 x .50C 20 

.47 .281 x .421 x .875 20 .296 x .437 x .625 20 .234 x .343 x .62 20 

.56 .312'1< .453 x .875 20 .265 x .406 x .750 20 .250 x .359 x .62 20 

.68 .359 x .500 x .875 20 .312 x .453 x .750 20 .250 x .390 x .625 20 

.82 .343 x .484 x 1.125 20 .328 x .468 x .875 20 .250 x .390 x .75C 20 

1.00 .359 x .500 x 1.125 20 .343 x .484 x .875 20 .281 x .421 x .750 20 

1.50 .453 x .593 x 1.125 20 .359 x .500 x 1.25 20 .359 x .500 x .750 20 

2.00 .531 x .671 x 1.125 20 .421 x .562 x 1.25 20 .312 x .453 x 1.125 20 

3.00 .531 x .671 x 1.562 20 .500 x .640 x 1.250 20 .390 x .531 x 1.125 20 

4.00 .625 x .765 x 1.562 20 .609 x .750 x 1.250 20 .421 x .562 x 1.25C 20 

5.00 .687 x .828 x 1.562 20 .609 x .750 x 1.500 20 .484 x .625 x 1.250 20 

6.00 .640 x .781 x 1.500 20 .531 x .671 x 1.25C 20 

8.00 .703 x .843 x 1.781 18 .546 x .687 x 1.500 20 

10.00 .750 x .890 x 1.781 18 .625 x .765 x 1.500 20 

* Values .15 and lower refer to section "Ultra Miniature Flat Polycarbonate 
Aluminum Foil Capacitors". 

Copperweld solder coating 
Length 2.000 ±.125 

F-DYNE ELECTRONICS CO; 
1700 POST ROAD, FAIRFIELD, CONN. 06430 AREA ~03 259-7804 

i62 See YELLOW' SECTION for Local Offices, Phones eern /1969 



i4§iiiij,ffid SECTION 1500 

ULTRA MINIATURE FLAT 
ULTRA MINIATURE FLAT MYLAR AND FLAT POLYCARBONATE ALUMINUM FOIL 

Equal to or smaller in size than conventional miniature 
metallized mylar and metallized polycarbonate capacitors, 
these capacitors are superior to metallized capacitors 
because they have a solid aluminum foil conductor ap
proximately .00025 in thickness. Each foil extends beyond 

the dielectric and the leads are electrically welded to the 
aluminum foil extensions. Because of this construction 
these capacitors have the following advantages over com
parable sized metallized mylar and metallized polycar
bonate capacitors. 

Dissipation factor 

Insulation* 
Resistance 

Humidity Resistance 

Stability of 
Internal Connections 

Mylar Foil 

less than .5% @ 25°C measured at 1000CPS. 

50,000 megohm micro farads at 25°C rated volt
age after 2 min. charging time I.R. need not ex
ceed 100,000 megohms. 

meets or exceeds requirements of MIL-C-27287 

Welded connection of lead to aluminum foil 
cannot be disturbed when the capacitor leads 
are soldered into the circuit regardless of how 
much they are overheated. 

NOTE: Other characteristics same as standard mylar capacitors. 

OTHER ADVANTAGES 

Metallized Mylar 
less than 1% @ 25°C measured at 1000CPS. 

25,000 megohm microfarads at 25°C at rated 
voltage after 2 min. charging time. I.R. need not 
exceed 50,000 megohms. 

Exceeds requirements of E.I.A. Spec. 164 para. 
2,3,8. 

All metallized capacitors are terminated with a 
metallic spray on the ends and a lead attached 
with solder. If the lead is overheated when being 
soldered into the application, the internal con
nection may be unsoldered causing high series 
resistance and subsequent failure. 

In addition to the above advantages the foil type capacitors give more dependable stable equipment functioning. On 
some rare occasions, metallized capacitors have been known to short and clear in application. As a result the equipment 
malfunctions and the cause of malfunctioning cannot be traced. This cannot happen with foil type capacitors listed on 
pages 22 and 23. 

PRICE 
The price of the foil type is lower than the price of metallized capacitors because of the less expensive straight 
forward simpler construction. 

*These characteristics are the same for polycarbonate flat capacitors, except for insulation resistance see page 1. 

FLAT MYLAR ALUMINUM FOIL ULTRA MINIATURE 

Capaci. 
tors 

.001 

.0015 

.0022 

.0033 

.0047 

.0068 

.0082 

.01 

.015 

.022 

.033 

.047 

.056 

.068 

.082 

.1 

.12 

.15 

LENGTH 
TOLERANCE 
+.046 
-.000 

Type W Type X 
STANDARD SMALL 

100 & 200 Volts Lead 50 & 80 Volts Lead 
T X W X L AWG T X W XL AWG 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .375 24 .109 X .218 X .375 24 

.125 X .234 X .375 24 .109 X .218 X .375 24 

.109 X .218 X .500 24 .125 X .234 X .375 24 

.125 X .234 X .500 24 .109 X .218 X .500 24 

.140 X .250 X .500 24 .125 X .234 X .500 24 

.156 X .265 X .500 24 .140 X .250 X .500 24 

.187 X .266 X .500 22 .156 X .265 X .500 24 

.203 X .312 X .500 22 .171 X .281 X .500 22 

.234 X .343 X .500 22 .203 X .312 X .500 22 

.203 X .312 X .625 22 .234 X .343 X .500 22 

DIAMETER 
TOLERANCE LEAD 
218 & under ±.032 Copperweld 100% tin coating 
219 & over ±.046 Leads Length 2" ±'1." 

FLAT POLYCARBONATE FOIL 
ULTRA MINIATURE 

Standard--Type Y 

Capaci· 50 & 100 Volts 
tors T X W X L 

.001 .109 X .218 X .375 

.0015 .109 X .218 X .375 

.022 .109 X .218 X .375 

.0033 .109 X .218 X .375 

.0047 .109 X .218 X .375 

.0068 .109 X .218 X .375 

.0082 .109 X .218 X .375 

.01 .109 X .218 X .375 

.015 .109 X .218 X .375 

.022 .125 X .218 X .375 

.033 .125 X .234 X .500 

.047 .108 X .218 X .625 
.056 .125 X .234 X .625 
.068 .140 X .250 X .625 
.082 .156 X .265 X .625 
.1 .171 X .281 X .625 
.12 .203 X .312 X .625 
.15 .234 X .343 X .625 

Lead 
AWG 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
22 
22 
22 
22 

F·DYNE ElECTRONICS CO. 

TYPE AND ORDERING 
DESIGNATION 

A -2.621 -200-1 

[ 
~Toler. 

ance 

D.C. Voltage 
Rating 

CapaCitance in Micro· 
Farads (Use as many 
digits as required) 

Type 

1700 POST ROAD, FAIRFiElD, CONN. 06430 AREA 203 259·7804 

eem /1969 See YELLOW SECTION for Local Offices, Phones 663 



SECTION 1500 '@iihIMa 

• CAPACITORS 

" I 
29F 29F 6K,16K 69F 69F 

62F,69F900 43F 43F 86F 76F,77F 75F,AA 

Temper-
Catalog 

Type 
Voltage 
Range 

UF 
Range 

ature Bulletin 
Application Description Range Reference 

For polar and nonpolar coupling, filtering, 
decoupling,bypass, energy storage and 
timing in military and high-performance in
dustrial amplifiers, transmitters, receivers, 
servo SYSlems, and navigation systems. 
Hermetic seal available. 

Standard imd high-voltage tantalum 
foil; Mll-C-3965: 
Cl20, Cl21, CL22, CL23, CL24, CL25, 
CL26, Cl27, CL30, CL31, CL32, CL33, 
CL34, CL35, CL36, CL37 
CL51, CL52, CL53, CL54 
Tubular and rectangular 

Up to 
450 
VDC 

0.15 to 
·3500 

p.f 

High-reliability type of 29F for military or 6K High-reliability tantalum foil Up to 1.2 to 
aerospace use where hermetic seal and ex- electrotlytic 300 450 
heme reliability are prime factors. 16K Hermetic seal available VDC p.f 

-55C 
to 85C 

or 
125C 

-55C 
to 125C 

For polar only"'- where no reverse voltage 69F Tantalum porous anode; MIL-C-3965: Up to 1.7 to -55C 
is expected - coupling, decoupling, filter- CL64, CL65, CL55 150 2400 to 85C 
ing, bypass, energy storage and timing in Tubular and rectangular VDC p.f or 125C 

GET-2997 

Consult 
GE Sales 
Engineer 

GET-2997 

military and high-performance industrial ------------------------------
amplifiers, transmitters, receivers, servo 69F900 Subminiature tantalum porous anode Up to 3.3 to -55C GEC-179B 
systems, and navigation systems. 60 VDC 450 p.f to B5C 

Market 
Usage 

Military, 
Industrial 

Military 

Military, 
Industrial 

For polar only-where no reverse voltage is 
expected-coupling, filtering, decoupling, 62F Porous anode tantalum electrolytic 

Subminiature 
Up to 

60 
VDC 

0.01 to 
'325 

p.f 

-55C GEC-179B Industrial, 
bypass, energy storage and timing in stan-
dard and high-performance industrial and 
entertainment amplifiers, transmitters, re
ceivers, servo systems, and navigation 
systems, within temperature capabilities. 

For bulk filtering and energy storage in 
military and high-performance or standard 
industrial power supplies, including com
puter usage and welding equipment. 

For polar coupling, filtering, decoupling, 
bypass, energy storage and timing in stan
dard and high-performance industrial and 
entertainment amplifiers, transmitters, re
ceivers, servo systems, and navigation 
systems, within temperature capabilities. 

B6F 

76F 
77F 

For filtering, bypass, decoupling, and 43F 
coupling in entertainment-type radio, TV, 
high-fidelity systems, and in industrial in
struments and test equipment. 

For circuits in test, measurement, control, 
and communications equipment of all 
types, where high-quality film-foil units 
are an economic choice. 

75F 

AA 

Lightest weight 
Highest volumetric efficiency 

High performance, high volumetric 
efficiency 

Miniature aluminum. electrolytic 

Can style and Tubular 
Aluminum electrolytics for radio, TV, 
and other communications equipment 

Up to 
450 
VDC 

Up to 
160 
VDC 

Up to 
450 
VDC 

Polyester film-foil roll is epoxy-encap- 50 
sulated. Welded leads. Units have to 
mounting feet and precise dimen- 600V 
sions, for high-density packaging. 

Same as 75F except with polycarbo- 100 or 
nate film dielectric 200V 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. 

664 See YELLOW SECTION for Local Offices, Phones 

to 85C Entertain-

75 to - 40C to GEC-179B 
540,000 65C, B5C 

p.f 

1 to -20CI GEC-179B 
560 40C 
p.f to 85C 

ment 

Industrial 

Industrial, 
Entertain

ment 

2 to 
15,000 

p.f 

-20C 
to 

B5C 

GEC~1798 Industrial, 

.0010 -55C GEC-1798 
to to 

1 p.f 125C 

.0010 to -55C to GEC-179B 
1 p.f 125C 

Entertain
ment 

Industrial 

Industrial 

GENERAL ELECTRIC 
eem/1969 



M.ilblffid SECTION 1500 

• CAPACITORS 

~ \, iLl -65F 61F,63F,64F,74F51 BA,74F01 

23F 28F 45F 14F 

Application 

For printed-circuit board circuitry where 
size, weight, cost, and reliability give ad
vantage over metallized film capacitors. 

For use where size, weight, cost, and 
reliability give advantage over metal-clad 
tubulars, molder, or ceramic case units. 

Catalog 
Type 

65F 

61F 
63F 
64F 

Description 

Polyester film and aluminum foil roll, 
compressed and packaged in a rec
gular epoxy case with radial leads. 

Polyester film-foil roll, wrap and-pot, 
with axial leads. 63F only meets per
formance requirements of MIL-C-
27287. 

Voltage 
Range 

50V 
only 

Up to 
300V 

UF 
Range 

.0010 
to 

1.5 JLf 

Temper
ature 
Range 

-55C 
to 

85C 

-55C 
to 

125C 

23F 

Bulletin 
Reference 

GEC-1798 

GEC-1798 

14F 

Market 
Usage 

Industrial 

Industrial, 
Military 

74F51 Same as 61F except .with polycarbo- 100 or .0010 to -55C to GEC-1798 Industrial 
nate film dielectric 200V 1 JLf 125C 

For manufacturing and test equipment, BA Metallized polyester film roll, wrap- 100 or .010 to - 55C to 
electronic timers and control, communi- and-pot, with axial leads. 200V 10 JLf 125C 

GEA-8577 Industrial 

cations equipment, and other forms of ----------------------------------
industrial electronic equipment. 74FOI Same as BA except with metallized 200V .010 -55C GEC-1798 Industrial 

polycarbonate film. to to 

For energy storage for gas discharge tubes, 
such as camera attachments. 

General-purpose d-c capacitors for filter
ing, blocking, bypass, and arc-suppression 
in power supplies, control circuits, and \ 
other d-c circuit functions. 

Specially designed for such SCR applica
tions as phase control, frequency multi
pliers and changers, power supply filters, 
time ratio controls, inverters, and recti
fier spike suppression. 

General-purpose a-c capacitors for motor 
and transformer applications. New Pyranol 
II impregnant multiplies life and increases 
reliability. 

For high-voltage d-c rectifier power SUp
ply filters, and high-voltage blocking and 
bypass in communications, radar and other 
high-voltage circuits. 

85F Aluminum electrolytic photoflash en
ergy-storage capacitors to provide 
low d-c leakage current and low ESR. 

23F Paper / Pyranol® in drawn steel cases. 

28F 

4SF 

14F 

Paper, metallized paper, and polycar
nate film dielectrics with very low 
internal losses and high peak cur
rent carrying capability. 

Paper/Pyranol II in drawn oval cases. 

Paper/Mylar' oil impregnated in all
welded steel rectangular case of leak
proof construction. 

300 to 
550 
VDC 

400 to 
12,500 
VDC, 

236 to 
1900 VAC 

200 to 
2000 VDC, 

US to 
700 VAC 

200 to 
720 VDC 

5000 to 
20,000 

VDC 

For light-duty energy storage-discharge 14F Paper / Pyranol in fabricated steel 1000 to 
duty, such as photoflash applications. cases. 10,000 

VDC 

, Trade-ma1'k 0/ DuPont Co. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

10 JLf 125C 

5 to -20C 
700 to 
I.d 45C 

0.05 to -55C 
35 to 
JLf 85C 

0.5 to 
125 
JLf 

3.0 to 
55 
JLf 

0.67 to 
150 
JLf 

12.5 to 
640 
JLf 

-S5C 
to 

80C 

-30C 
to 

70C 

-40C 
to· 

105C 

o to 
40C 

Consult 
GE Sales 
Engineer 

GEC-1798 

GEC-1798 

GEC-1798 

GEC-1798 

Industrial, 
Entertain

ment 

Industrial 

Industrial 

Industrial 

Industrial 

GEC-1798 Industrial 

GENERAL" ELECTRIC 
665 
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CAPACITORS 

• Polycarbonate • mylar* • paper • teflon • polystyrene 

• metallizedpolycarbonate • metallized mylar • metallized paper • metallized teflon 

METALLIZED POLYCARBONATE 
Featuring the new .00008" film, SOV design, Series 
410 offers hermetic sealed miniature metal cases for 
reliable, stable performance from -SSOC to + 12S0C 
with no voltage derating. Designs to 400 VDC are 
backed by life test data. 

New optional ceramic end seals offer you the ultimate 
in volumetric efficiency with no compromise in reli
ability. 

METALLIZED POLYCARBONATE 
New SO volt .00008" film designs lead our Series 396 
and 397 in both flat and tubular configurations. These 
wrap and fills, epoxy sealed in non-metallic cases, are 
available to 600 VDC, -5SoC to + 125°C. Reliability 
data avai lab Ie. 

New undermarked tape guarantees performance to any 
marking specification. 

METALLIZED MYLAR AND 
POLYCARBONATE 
Miniature 50 volt designs of new .00008" film in 
rugged epoxy cases and a variety of lead configurations 
are offered in Series 317 - 323. Molded standoffs are 
included on radial lead units for printed circuit board 
applications. Available in a wide range to 200 VDC 
and + 125°C. Extensive tests back reliability data. 

FLAT TC POLYCARBONATE 
Series 466 achieves a uniquely low (+so, -7S ppm! 
°Cl, temperature coefficient through use of balanced 
polycarbonate extended foil design. AC applicability 
is provided by low DF and proven negligible internal 
temperature rise. Ideal for space conscious SCR's. DC 
and AC reliability backed by extensive life tests. 100-
600 volts, - 5SoC to + 12SoC. 

• Dupont trademark 

666 

a division of 

Gulton Industries, Inc. 
340 W. Huron Street, Chicago, Illinois 60610 

AREA CODE 312 337·7400 TWX 910·221·3863 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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CAPACITORS 
Commercial and Military Grades 

• Mil-C-18312 • Mil-C-19978 • Mil-C-27287 • Mil-C-14157 • Mil-C-11693 • Mil-C-25 

METALLIZED MYLAR 
Designed to military standards, Series 68 is also 
popular in industrial systems where stability, size and 
life are critical factors. Hermetic seals, metal case, 
superior insulation resistance and dissipation factor 
insure performance in severe environments. 100 - 600 
VDC from -55°C to +125°C. 

HI VOLTAGE 
Glass case designs of Series 145/146 offer substantial 
reduction in size and weight compared with com
parable voltage ratings of metal cased units. Values 
to 10,000 WVDC, -55°C to +125°C. 

a division of 

SPECIALS 
Thousands of special designs and proven fabrication 
techniques offer you unique flexibility of choice in 
solving your capacitor problems. Consult our Engineer
ing staff. Our unusual "design comparison" file can 
save you time and money. 

RFI FILTERS 
Gudeman offers a full line of commercial and military 
filters designed to MIL-F-15733E. Many low pass FLO 
types are stocked for immediate delivery. Insertion 
loss is guaranteed in accordance with MIL STD-220. 

Gulton Industries, Inc. 

. eem /1969 

340 W. Huron Street, Chicago, Illinois 60610 
AREA CODE 312 337·7400 TWX 910-221-3863 

See YELLOW SECTION for Local Offices, Phones 66i 
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Gulton 

668 

Subminiature ML02 and ML03 Series 
WORKING VOLTAGE: ----------- 25 VDC 
TEMPERATURE RANGE: ----------- _55°( to +85"( 
INSULATION RESISTANCE: -------- 2500 megohms-microfarads or 5000 megohms, whichever 

is less 
DISSIPATION FACTOR: ----------- 4% at 1 KC and +25°( (measured at 0.5 VRMS) 
TEMPERATURE CHARACTERISTICS: --- Maximum capacitance change -55"( to +85°(, 

+22%, -56% with zero applied voltage 
LIFE TEST: ----------------------- 2 x WVDC at + 85D C for 1000 hours 
LEAD SIZE 

Radial Leads: ------------------ #24 AWG tinned copper 
Axial Leads: ------------------- #22 AWG tinned copper 

ENCAPSULATION: --------------- Wax impregnated phenolic 
MILITARY SPECIFICATIONS: ------- Meet or exceed requirements of MIl-C-J1015 (latest 

revision), where applicable 

CAP. GULTON 
L. max. W. max. T. max. 

~f PART NO, 

.01 ML02NI03 .300 .300 .125 

.015 ML02NI53 .300 .300 .125 

.022 ML02N223 .300 .300 .125 

.033 ML02N333 .300 .300 .125 

.047 ML02N473 .300 .300 .125 

.068 ML02N683 .300 .300 .125 

.1 ML02NI04 .300 .300 .125 

.15 ML02NI54 .300 .300 .125 

.01 ML03NI03 .390 .202 .125 

.015 ML03NI53 .390 .202 .125 

.022 ML03N223 .390 .202 .125 

.033 ML03N333 .390 .202 .125 

.047 ML03N473 .390 .202 .125 

.068 ML03N683 .390 .202 .125 

.1 ML03NI04 .390 .202 .125 

.15 ML03NI54 .390 .202 .156 

NOTE 
Tolerance: Add suffix "M" for ±20%; "Z" for -20%, +80%. 
For axial leads, add suffix uA" after tolerance designation. 

S. ±.030 

.200 

.200 

.200 

.200 

.200 

.200 

.200 

.200 

.250 

.250 

.250 

.250 

.250 

.250 

.250 

.250 

Subminiature ML12 and ML13 Series 
WORKING VOLTAGE: -----------. 100 VDC 
TEMPERATURE RANGE: -----------. -55"C to +125"C 
INSULATION RESISTANCE: -------·2500 megohm-microfarads or 100,000 meg., 

whichever is less 
DISSIPATION FACTOR: -----------·2.0% at 1 KC and +25"C (at 0.5 V rms) 
TEMPERATURE CHARACTERISTICS: -- Maximum capacitance change -55°C to +125°C, +10%, 

-lSOk with zero applied voltage 
LIFE TEST: ---------------------- 2 x WVDC at +125"C for 1000 hours 
LEAD SIZE 

Radial Leads: ----------------- '24 AWG tinned copper 
Axial Leads: ------------------ '22 AWG tinned copper 

ENCAPSULATION: ---------------1 Wax impregnated phenolic 
MILITARY SPECIFICATIONS: ------. Meet or exceed requirements of MIL-C-II015 

I (latest revision), where applicable 

CAP. GULTON L. max. w. max. T. max. S. ±.030 
..,f PART NO. 

.0012 ML12M122 .300 .300 .125 .200 

.0015 ML12M152 .300 .300 .125 .200 

.0018 MLI2M182 .300 .300 .125 .200 

.0022 MLI2M222 .300 .300 .125 .200 

.0027 ML12M272 .300 .300 .125 .200 

.0033 ML12M332 .300 .300 .125 .200 

.0039 ML12M392 .300 .300 .125 .200 

.0047 ML12M472 .300 .300 .125 .200 

.0056 MLI2M562 .300 .300 .125 .200 

.0068 ML12M682 .300 .300 .125 .200 

.0082 ML12M822 .300 .300 .125 .200 

.01 MLI2MI03 .300 .300 .125 .200 

.015 ML12M153 .300 .300 .125 .200 

.018 ML12M183 .300 .300 .125 .200 

.022 ML12M223 .300 .300 .125 .200 

.027 ML12M273 .300 .300 .125 .200 

.033 ML12M333 .300 .300 .125 .200 

.039 ML12M393 .300 .300 .125 .200 

.047 ML12M473 .300 .300 .125 .200 

.056 ML12M563 .300 .300 .135 .200 

.068 ML12M683 .300 .300 .135 .200 

.082 ML12M823 .300 .300 .135 .200 

.1 ML12MI04 .300 .300 .• 135 .200 

The two capacitor series listed are but a small segment 
of Gulton's total capacitor line. Special capacitors 
such as dual inline networks are available on special 
order. Gulton engineers are available to discuss your 
capacitor requirements, and when necessary, to custom 
design units for your special application. 

CAP. GULTON L. max. W. max. T. max. S. ±.030 
tJf PART NO. 

.0012 ML13M122 .390 .202 .125 .250 
.0015 ML13M152 .390 .202 .125 .250 
.0018 ML13M182 .390 .202 .125 .250 
.0022 ML13M222 .390 .202 .125 .250 
.0027 ML13M272 .390 .202 .125 .250 

.0033 ML13M332 .390 .202 .125 .250 

.0039 ML13M392 .390 .202 .125 .250 

.0047 ML13M472 .390 .202 .125 .250 

.0056 ML13M562 .390 .202 .125 .250 

.0068 ML13M682 .390 .202 .125 .250 

.0082 ML13M822 .390 .202 .125 .250 

.01 ML13MI03 .390 .202 .125 .250 

.015 ML13M153 .390 .202 .125 .250 

.018 ML13M183 .390 .202 .125 .250 

.022 ML13M223 .390 .202 .140 .250 

.027 ML13M273 .390 .202 .140 .250 

.033 ML13M333 .390 .202 .150 .250 

.039 ML13M393 .390 .202 .150 .250 

.047 ML13M473 .390 .202 .150 .250 

.056 ML13M563 .390 .202 .170 .250 

.068 ML13M683 .390 .202 .170 .250 

.082 ML13M823 .390 .202 .170 .250 

.1 ML13MI04 .390 .202 .170 .250 

NOTE: Tolerance; add suffix "M" for ±20",{" "K" for ±10%. For axial leads, add suffix "AU after tolerance designation. 

Gulton Industries, Inc. Microceramics DiYision 
Metuchen, New Jersey 08840 
Phone: 201-548-2800 • TWX-710·998-0592 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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Your best single source for 
vacuum capacitors, vacuum relays and 

vacuum contactors. 
ITT Jennings is the leading designer and manufacturer of vacuum electronic 
components, which includes vacuum capacitors, relays, coax relays, contactors, 
and specialized measuring instruments. Following is a brief sampling of some 
of the hundreds of standard components available from ITT Jennings. For specific 
information in any area request the catalog listed. 

-

CVDD VACUUM VARIABLE 
CAPACITOR (Catalog 101) 
This capacitor is one of several 
hundred different vacuum varia-

CFS SERIES VACUUM 
FIXED CAPACITORS 
(Catalog 101) 
This series includes the highest 
capacity vacuum capacitors ever 
devised. An almost unlimited 
choice of capacities is available 
from 250 pf to 25,000 pf. They are 
much sma"er than other capac

ble capacitors available from 
Jennings. It possesses all the 
advantages that have made 
vacuum variable capacitors 
famous such as small size, 
high rf voltage and current 
ratings, extremely low losses, 
and high maximum to mini
mum capacity change ratio. 
CVDD 500 has a capacity 
range of 20 pf to 500 pf, peak 
test voltage to 15 kv, and rf 
current rating of 80 amps rms 

itors with comparable capacity, voltage, current and dissi
pation ratings. Peak voltage ratings from 1 kv to 45 kv are 
also available depending on the unit. Current ratings of 200 
amps rms at 1 MHz are typical. The CFS series is charac
terized by very low losses and internal inductance of less 
than 10 nanohenries. 

at 16 MHz. 

Typical uses include plate blocking in medium power 
transmitters or in tank circuits. in induction heating 
equ i pment. 

RC63 VACUUM COAXIAL RELAY 
(Catalog 103) 
This tiny single pole double throw coaxial re
lay operates in a frequency range from a to 
2400 megahertz. Only 2'12 inches long and 
4 ounces in weight it will handle 2 kilowatts 

cw power at 30 MHz. The vacuum 
dielectric environ

ment shields the 
contacts from 

contamination and 
assures high reliability. 

The relay is designed for such 
applications as antenna-receiver

transmitter switching, data acquisition, and 
radar transducer circuits. 

RF3A NEW MINIATURE RELAY 
"- .~ (Catalog 102) 

Amazing "powerhouse" of unusual 
capability and economy. Measures 
only 2%" long, weighs just 1 % ounces, 
but will interrupt 18,000 watts of dc 
power. Also carries 17 amps rms, with
stands 7,500 peak volts at 15 MHz. 

Aided by vacuum dielectric, this 
"mitey mite" will withstand 60 cycle 
peak voltages of 12,000 volts. Its vibra

tion rating is 1 a G to 500 cps; life expectancy is 
more than a million operations. Ideal for high 
voltage switching where space and weight are 
critical. 

SERIES 900 VACUUM CONTACTOR 
(Catalog 104) 

Three rugged, single-pole vacuum interrupters 
ganged in the new Series 900 contactor enable 
it to perform the switching duties of a NEMA 
size 6 contactor. This 95-pound, 3-phase unit 
packs a minimum of 600-volt capacity. The 
Series 900 includes models that will operate 

at 1500, 2300 or 5000 volts, 3-cycle operate 
time and operating currents up to 800 
amperes with interrupting abiilty of 12,000 

amperes, rms. 

Contact ITT Jennings, a division of International 
Telephone and Telegraph Corporation, 970 
McLaughlin Ave., San Jose, California 95108, 
Telephone: (408) 292-4025. JENNINGS ITT 

eem /1969 See YELLOW SECTION for Local Offices, Phones 66! 
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"TIME 

TYPE MSH 
RADIAL LEAD METALLIZED POLYESTER CAPACI
TORS. FORMED OR UNFORMED LEADS. ENCAP
SULATED IN HIGH TEMPERATURE THERMO-SET 
RESIN. 
VOLTAGE RANGE 250, 400, 600, and 1000 
VOLTS D.C. CAPACITY RANGE .001 MFD to 
3 'MFD. TOLERANCE OF :t-?n~'v, + !!!~~, =':;70, 
::r::l'ro, OR ± 1%. 

TYPE MH 
METALLIZED POLYESTER CAPACITORS. AXIAL 
LEAD. ENCAPSULATED IN HIGH TEMPERATURE 
THERMO-SET RESIN. 
VOLTAGE RANGE 250, 400, 600, and 1000 
VOLTS D.C. CAPACITY RANGE .001 MFD to 
3 MFD. TOLERANCI= ns: +~~~~, == ~:YOr ~.570, 
:<::2%, and ±1%. 

WIDE TEMPERATURE RANGE 
LONG LIFE 
HIGH DIELECTRIC STRENGTH 
LOW DISSIPATION FACTOR 
NON-INDUCTIVE WINDING 

TYPE MW 
METALLIZED POLYESTER CAPACITORS "WRAP 
AND FILL CONSTRUCTION." PLASTIC RESIN END 
SEALS. FLAT AND TUBULAR CONSTRUCTION. 
VOLTAGE. RANGE 250, 400, 600, 1000, AND 
1500 VOLTS D.C. CAPACITY RANGE .01 MFD TO 
7 MFD. TOLERANCE ±20%, ± 10%, ±5%, 
±2%, ±1%. 

TYPE W 
"WRAP AND FILL" POLYESTER CAPACITORS. 
PLASTIC RESIN SEALS. FLAT OR TUBULAR CON
STRUCTION. VOLTAGE RANGE 250, 400, 600, 
1000, and 1500 VOLTS D.C. CAPACITY RANGE 
.01 MFD TO .47 MFD. TOLERANCE OF ±20%, 
± 10%, ±5%, ±2%, ± 1%. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Miniature Aluminum Electrolytic, Polyester Film & Metalized Polyester 

CAPACITORS 
Ideal where any high quality capacitors are required. Dependable in every application 
from vacuum tube to solid state circuitry utilizing point-to-point or printed circuit mounting. 

POLYESTER FILM 

A broad range of miniature poly
ester film capacitors, with radial 
leads. Voltage ranges: 100, 200, 
400, 600 volts d.c. Capacitance 
range: .001 !Lf. to 0.5 !Lf. Operat
ing temperature from -40°C to 
+85°C with no derating. Stan
dard tolerances of ±20%, ±10%; 
closer tolerances available. 

• Temperature stable, low dissi
pation factor, low leakage, high 
insulation resistance. 

.,ga 
eem /1969 

Components 
Division 

ALUMINUM ELECTROLYTICS 
• Vinyl covered aluminum case, axial and 

radial leads 

• Moisture tight end seal 

• Welded construction 
• Extremely low leakage characteristics 
• High purity etched foil 

• Excellent performance and long life over 
specified ranges 

Miniature General 
low Voltage Purpose Non·Polarized 

Voltage 
Range 3 to 50 volts d.c. 100 to 500 volts d.c. 3 to 50 volts d.c. 

Capacitance 0.5 to 3000 ufo 1.0 to 1000 ufo 1.0 to 500 ufo 

Operating -25°e to +70oe -25°e to +70oe -lOoe to +70 oe 
Temp. -lOoe to +85°e -lOoe to +85°e _lO oe to +85°e 

METALIZED POLYESTER 

A complete line of sub-miniature metalized 
polyester film capacitors with axial leads. 
Wide temperature range, temperature stable, 
long life. These capacitors have a high 
dielectric strength, low dissipation factor, 
and a high insulation resistance. Highly reli
able, non-inductive self-healing character
istics. 
In voltage ranges of 250, 400, and 600 volts 
d.c. Tolerances of ±20%. 10% and 5% avail
able. Capacitors will withstand, without in
jury, flash voltages 11/2 times the working 
voltage, for as long as 5 seconds. Temper
ature stability of less than ±5% deviation 
from the 25°C value in the range of -20oC 
to +850 C. 

POLYESTER FILM 

A complete line on non-inductively 
wound polyester film capacitors. 
These capacitors have uniformly 
cut and crimped leads which are 
ideally suited for printed circuit 
applications. Available in voltages 
of 100, 200, 400 and 600 Volts 
"DC" with capacitor tolerance 
±20%, ± 10%, and ±5%. Operat
ing temperature range -40+85% 
without derating. They are temper
ature stable and highly reliable. 

INTERNATIONAL ELECTRONICS CORPORATION 
316 SOUTH SERVICE ROAD. HUNTINGTON STA .. MELVILLE L. I.. N. Y .• 11749 
TWX 212-479-9410 • CABLE: INCORTEL. NEW YORK· TEL. 516-694-7700 

See YELLOW SECTION for Offices, Phones 
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Modutrim Ceramic Variable Capacitors feature wide 
delta C in extremely small and ultra stable circuits. Now 
9 models in 4 configurations. Write for complete cata· 
log#MT-67. 

Uniceram High-Q ceramic fixed capacitors combine ex
ceptional stability, small size with minimum Q of 5000. 
Write for complete catalog #UNM-H/Q·67. 

Low-cost Stangard miniature ceramic variable series for 
commercial and industrial applications provide 8 wide 
delta C in 4 versatile configurations. Write for complete 
catalog #STD-DV /67. 

JFD 

New JFD VAM Air Variable Capacitors maintain highest 
Q at high frequencies, offer ultra stability, smallest size. 
Write for complete catalog #VAM-66·A. 

MTLC's offer complete LC tuned circuits within TO-5 
can. Standard frequency ranges from 2 MC to 300 MC. 
Various other complex networks such as discriminators, 
phase detectors are also available on special order. 
Write for complete catalog #MTLC-67. 

JFD has available the largest selection of Precision 
Piston Trimmers in the industry - more than 2,500 
standard and special designs that meet or exceed 
MIL-C-14409B. Write for complete catalog #C-67 
"Precision Piston Trimmer and Tuning Capacitors." 

For details, see "Radio-Electronic MASTER", 1969 edition - pages 322-324 

JFDJFD ELECTRONICS COo/COMPONENTS DIVISION 

1484 62nd Street Brooklyn, New York 11219 / Phone 212-331-1000 'TWX 710-584-2462 

SALES OFFICES - Arcadia, California / Sunnyvale, California / Chicago. Illinois / Ellicott City. Maryland / Saxonville. Massachusetts / 
Brooklyn. New York / New Hartford, New York / Cincinnati. Ohio I Philadelphia, Pennsylvania / Paris. France / Azor. Israel 

672 See YELLOW SECTION for Local Offices, Phones eem /1969 
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FOR 
TRANSMITTING 
Type C.9. 1 Gang and Split 
Stator. Capacitances up to 
1,000 pF. End Plate 21fs" Square. 
Type C.603. Split Stator. One 
Hole and Chassis Fixing. For L.P. 
Transmitting and Receiving. 

FOR 
TUNING 
Type I.R. 1, 2, 3 or 4 Gang. 
Communications, with Rotors 
Insulated. 
Type S.D. and Dilemin. Solid 
Dielectric. Miniature 1 and 2 
Gang. 

FOR 
TRIMMING 
Type C.SOS. Split Stator. Small 
Split Stator Trimmer. For H.F. 
and V.H.F. 
Type C.16. Trimmer¥a" Square 
Spindle Slotted Both Ends. 

PISTON 
TUBULAR 
P.T.F.E. Trimmers. High Preci
sion Piston Type. With Low Loss 
Fluorocarbon Dielectric. 

Type C.9 Type C.603 

Type I.R. Type S.D. and Oilemin 

Type C.BOB Type C.16 

P.T.F.E. Type C.16 

WE SHOW ONt Y A fEW fROM A COMPREHENSIVE RANGE -
If you need to Transmit, Tune or Trim R.f. to Micro Wave, contact:-

U.S.A.: M. SWEDGAL . 258 BROADWAY· NEW YORK, N.Y.10007. TEL: (212) WOrth 2·5485 
ENGLAND: KINGSWAY-WADDON . CROYDON, CR9 4DG. TEL: (01-6882754) 

See YELLOW SECTION for Local Offices, Phones 673 
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A COMPLETE LINE OF 
IMPORTANT 

Miniature size, exceptionally high 
Q, superior ruggedness for protec
tion against shock and vibration, 
-55'C to +125'C operating tem
perature range, protection against 
fungus, salt spray and humidity. 

Improved one piece rotor con
struction with built-in torque for 
longer and more reliable adjust
ment life. Reliability tested and 
certified by independent labora
tory. (Results available on request.) 

10:1 capacitance ratio in micro 
miniature size-extra fine tuning 
< .35 pF per turn. High Q, (greater 
than 1500 at 500 mc). 

High RF voltage (models available 
to 4S00 volts RF peak at 30 MHz). 
Low minimum capacitance (.S pF). 
High current (models available to 
10 amp. RMS). 

Unique design provides minimal 
capacitance drift during vibration. 
Negative temperature coefficient 
(Model 7210). The self-resonance 
exceeds 1200 MHz. 

Modular design. Available in one 
to five section modules in a wide 
variety of capacitance ranges 
(SLC & SLF). 

All models feature 
570'F Solder. Prevents 
distortion. Not affected 
by conventional sol
dering temperature. 

Capacitance Range: 0.8-10.0 pF 
Breakdown: > 500 VDC 
Q @ 100 mc: > 2000 
Moisture Resistance: Ten 24 hour cycles 
Shock: 50 g's 11 millisec. 
Vibration: 15 g's 10-2000 cps 

Capacitance Range: 0.8 to 10.0 pF 
Breakdown: > 500 VDC 
Insulation Resistance: > 106 megohms 

@ 500VDC 
Q @ 100 mc: > 3000 
Temperature Coefficient: 0 ±20 ppmj'C 
Shock: > 275 g (6.0 millisec.) 

Capacitance Range: 0.35 pF to 3.S pF 
Working Voltage: 2S0 VDC (test voltage 

SOO VDC) 
Q @ 100 mc: > SOOO; @ 250 mc:"> 2000 
Insulation Resistance: > 1 06 megohms 
Temperature Range: -SS'C to +12S'C 
Temperature Coefficient: SO ±SO ppml'C 

Capacitance Range: O.S pF to S.O pF 
Working Voltage: 2S00 VDC & 2S00 v peak 

RF @ 30 mc applied Simultaneously and 
at 200'C 

Q @ 1 mc: > 2000 
Dielectric Strength: > 7000 VDC 
Temperature Coefficient: 0 ±100 ppml'C 
Operating Temperature: -40'C to +200'C 

Capacitance Range: .S-7.S pF (7209) 
.3-3.0 pF (7210) 

Temperature Coefficient: 
o ±100 ppml'C (7209) 
-300 ±loo ppml'C (7210) 

Working Voltage: 2S0 VDC (Test voltage 
SOOVDC) 

Finish: gold with coin Silver electrode bands 
Q @ 20 mc: > SOO 

Capacitance Range: 
Max.14S pF, Min. 9.S pF per section 
(180' Rotation) 

Capacity Variation: Straight line capacity 
Temperature Range: -5S'C to +12S'C 
Breakdown: 1000 VDC 
Low Torque: 3-S oz. in. 

JOHANSON MANUFACTURING CORPORATION 
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~ Johanson Capacitors provide construction and perform
ance features that have become the industry standard 
for excellence. 

HIGH Q VARIABLE 
CAPACITORS 

No compromise is made in materials, design or work
manship assuring, in all cases, the finest performance 
available for the price. Test Johanson capacitors your
self-under your worst-case test conditions. 

High capacity in a small package
exclusive round nut permits instal
lation in tight places or miniatur
ized packaging. Ultra-rugged con
struction. 

Extended range to 30 pF 
• Q (20 pF) > 1200 at 100 mc 
• Low temperature coefficient 
• All units have a "true" hermetic 

seal 

Applications: 

• UHF oscillators 
• Coupling (VHF & UHF) 
• Terminations for UHF coupling 

links 
• Strip lines and modular blocks 
• Balancing of semiconductors 

and microwave components 

For Military and Commercial Ap
plications. The unique solid metal 
band design meets electrical and 
physical requirements beyond the 
capability of conventional trim
mers. 

The problems created by lead 
length at microwave frequencies 
can be minimized by soldering 
components directly to the capac
itor. 

Capacitance Range: .4 pF to 6 pF 
(> 8 turns) 

Working Voltage: 250 VDC (Test Voltage 
500 VDC) 

Q @ 100 mc: > 5000 
Insulation Resistance: > 106 megohms 
Temperature Coefficient: 50 ±50 ppm/oC 
Temperature Range: -65°C to +125°C 

Capacity: 1-14 pF (3901); 1-20 pF (3906); 
1-30 pF (3908) 

Voltage Rating: 250 VDC (test voltage 
500 VDC) 

Insulation Resistance: > 106 megohms 
Operating Temperature Range: 

_55°C to +125°C 
Temperature Coefficient: 0 ±50 ppm;oC 

(Average @ 75% max. C) 

Capacitance Range: 0.1 pF to 1.3 pF 
Working Voltage: 200 VDC 
Q @ 200 MHz: > 500 
Temperature Coefficient: 50 ±50 ppm;oC 
Torque: .1-1 in. oz. 
Finish: 24K gold plate 

Capacitance Range: 1.0-10.0 pF 
Temperature Coefficient: 0 ±50 ppmrC 
Dielectric Strength: 1000 VDC @ 50% RH 

and maximum rated capacitance 
Torque: 1-5 in. oz. 
Q @ lMHz: > 1000 

Capacitance Range: 
.5-4.5 pF-7400 (PC40J4R5) 
.5-8.5 pF-7401 (PC40J8R5) 
.7-12.0 pF-7402 (PC40H120) 
.7-18.0 pF-7403 (PC40H180) 

Vibration: 15 g's 20-2000 cps 
Finish: 24K gold plate 
Q @ 20 mc: :> 500 

JMC 4140 
C1 = .8-5 pF; C2 = 1-10 pF 

(ranges available 

JMC6371 
1-10 pF Vertical 

mount above panel 

JMC 4581 
4-40 thread 

Cap: 0.8-10 pF 
Filter application 

JMC4840 
Cap: 0.8-10 pF 
Non-magnetic 

JMC 5046 
Cap: 0.8-10 pF 

JMC6230 
4.5-23.5 pF 

Vertical mount 
below panel for C1 & C2 5 to 30 pF.) 

Other Lines: • Tuners and ganged tuners; 
linear within ± .3% • Differential capacitors 
• Mil spec capacitors. Wide range of pre
cision plate capacitors (gear driven). All 
lines available with special high reliability 
processing. Includes 100% burn-in and 
screening and historical test data. 

eem /1969 

~ MANUFACTURING CORPORATION 
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Variable capacitors 

TEFLON TRIMMER TYPE "V" 

TYPE "U" 

Sub-miniature PC types to large, heavy duty units 
Whatever the choice ... sub-miniature capacitors for 
printed circuit use-or large heavy duty types ... 
design and development engineers specify Johnson 
variable capacitors. 

More than eleven basic capacitor series available 
in a wide selection of single section, dual section, 
butterfly and differential types. Stock capacitors in a 
wide range of plate spacings, capacity per section, 
breakdown ratings, and finishes meet many military 
and commercial applications ... specials available in 
production quantities. 

TEFLON TRIMMERS-Ideal for VH F and UHF applica
tions requiring low minimum capacity and delta C ... 
high Q (2000 at 1 mHz) ... Iineartuning ... temperature 
range -55° to ±150°C. Voltage breakdown 2000 VDC. 
PC mount .25 to 1.5 pf; solder lug .25 to 1.5 pf; panel 
mount .30 to 2.9 pf. 

TYPE "T"-New sub-miniature air dielectric trimmer 
for VHF and UHF applications that call for small size 
(.310" dia.), high Q (greater than 1500 at 1 mHz), 
low TC, and low cost. Mounting dimensions of vertical 
mount "T" identical with %" dia. PC ceramic disc 
trimmers. Nominal capacities from 1.3 pF to 15.7 pF. 
Minimum voltage breakdown is 250 VDC. End frame 
is 95% alumina, grade L624 or better, DC200 treated. 
Silver plated, I ridited metal parts resist discoloration. 
Plates are from one piece solid brass for uniformity, 

stability, and no moisture entrapment. Temp. co
efficient is plus 30 ± 15 ppm;oC. Excellent retrace. 
Outstanding stability during vibration from 10 to 
2000 Hz. Withstand the applicable portions of 
EIA-RS 204, MIL Std. 202C Methods 204A and 201A. 

TYPE "U"-Iess than 0.23 sq. inch mounting area 
required. Rotors and stators machined from one piece 
of solid brass. Outstanding reliability with exception· 
ally uniform delta C and voltage characteristics. Highly 
resistant to shock and vibration-provide freedom 
from moisture entrapment. Voltage breakdown to 1100 
VDC. Silver-plated metal parts-ceramic is steatite 
Grade L·423 or better. Single Section types available 
in: Printed Circuit (vertical and horizontal mounting 
models), Two·Hole, and Bushing Mount styles-Dif· 
ferential type for Printed Circuit mounting. 

TYPE "V"-High capacity in minimum space. Printed 
circuit and panel mount types mount in less than 0.3 
sq. in. area. Rotors and stators precision machined 
from one piece of solid brass for high reliability and 
outstanding mechanical stability! High "Q" (greater 
than 1500 at 1 mHz.) ... low temperature coefficient 
(plus 50 ± 20 PPM;oC) ... exceptionally uniform delta 
C and voltage characteristics. Metal parts, silver
plated-ceramic is steatite grade L-423, or better. 
Voltage breakdown rating 650 VDC. Freedom from 
moisture entrapment. Slotted rotor or shaft extension 
for convenient adjustment. 

Detailed components catalog is available free . .. 
__ CAPACITORS • TUBE SOCKETS· CONNECTORS • PILOT LIGHTS • INSULATORS 

676 See YELLOW SECTION for Local Offices, Phones eem/1969 



TYPE "S" 

TYPE "K" 

TYPE "R" 

TYPE "M"-Mount in !)Is" x %" area. Peak voltage 
ratings to 1250 volts on .017" spaced units. Soldered 
plate construction; securely anchored stator supports; 
DC-200 treated insulator; nickel-plated brass plates. 
Single Section, Butterfly, and Differential types with 
straight, locking and screwdriver shafts. 

TYPE "S"-Slightly larger than the "M". Peak voltage 
rating: 850 volts-plate spacing .013", other spacings 
available. Solder plate construction; securely anchored 
stator supports; DC-200 treated insulator; nickel
plated brass plates. Single Section, Butterfly, Differ
ential and Dual Types with straight locking and screw
driver shafts. 

TYPE "K"-Single Section-widely used for military 
and commercial applications. DC-200 treated insula
tor, notched stator terminals; extra rigid soldered 
plate construction. Peak voltage ratings: 1000 volts. 
Plate spacing .015". Available in production quanti
ties to MIL-C-92A specifications ... variations avail
able. 

TYPE "R"-Single Section-extra-heavy steatite stator 
support insulators-'soldered .023" thick brass plates. 
Metal parts heavily nickel-plated. Sturdy brass end 
frames-double bearing construction-silver-plated 
beryllium copper wiping contacts. Peak voltage rating 
1200 volts. Specials available in production quantities. 

i§§.iiij'ffiD SECTION 1500 

TYPES "C", "D" 

TYPES "E", "F" 

TYPE "L"-Extreme stability and strength-rotor 
bearings and stator support rods soldered directly to 
heavy 3/16" steatite insulators. Split-sleeve bearing, 
silver-plated beryllium copper rotor contact for con
stanttorque, smooth capacity variation. Plate spacing 
.030". Peak voltage rating 1500 volts. Single Section, 
Dual, Butterfly, and Differential types. Specials avail
able in production quantities. 
TYPES "C" AND "D"-Heavy .05F aluminum plates 
and 5/16" diameter aluminum tie rods; 1,4" cadmium
plated steel shafts; laminated phosphor bronze rotor 
contact springs; and steatite insulation. Type "C"
overall width: 5Yz"-height: 5-13/32"-height bottom 
to shaft center: 3·3/32". Type "D"-overall width: 
414"-height: 4"-height bottom to shaft center: 
2-5/32". Dual types have center rotor connection for 
better balance. End frames tapped 8-32, 3 holes, for 
panel mounting-brackets furnished for chassis 
mounting. 
TYPE HE" AND "F" CAPACITORS-Large amount of 
capacity per cubic inch and low capacity to chassis. 
Heavy aluminum plates .032" thick with rounded 
edges and large W' tie rods; stainless steel shafts; 
sturdy phosphor bronze rotor contact springs; and 
center rotor contact on dual types. End frames tapped 
8-32,3 holes for panel mounting-brackets furnished 
for chassis mounting. 

Write on company letterhead E. f. JOHNSON COMPANY (J) 
• TERMINALS. INDUCTORS. HARDWARE __ 1_9_2_3_T_e_"_th_A_v_e_._s_.w_._,_w_a_s_ec_a_,_M_i_"_ne_s_o_ta_56_0_9_3 J!! =F -
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MIAL polystyrene' capacitors 
that out -perform ... cost less than other capacitors. 

Capacitance Range: 20 to 100,000 pF 
Temperature Coefficient: N150 ±50 ppmj"C 
Capacity Tolerance: from± 1 pF to ± 20 % 
Voltage Range: 33,63, 160,630 & 1000 VDCW 
Q Factor: Over 2,000 at 100 KC +25°C 

The MIAl Style 611 general purpose polystyrene 
capacitor with a· temperature ·coefficient: N150 ±50 
ppm/DC has a better tolerance characteristic than 
Mica .Class B, C or D. Ideally' suited for TV, radio, 
stereo and instrumentation applications requiring long 
life, high reliability, and complete freedom from drift. 
All this, for a ,cost of only pennies per lInit. 

For Your Convenience 
Popular values are stocked in depth at 
Nutley, N. J. for same day shipment. 

TYPE 

33 
VDCW 

63 
VDCW 

160 
VDCW 

630 
VDCW 

1000 
VDCW 

Capacitance pF Max. 
Min. Max. Length "L" 

100- 1,000 .315 

1,001 - 2,200 .394 
2,201- 5,000 .473 
5,001- 30,000 .670 

30,001 - 100,000 .867 

70 820 .315 

821- 5,000 .473 

5,001 - 10,000 .670 

10,001 - 25,000 .867 

20- 600 .315 

601- 2,000 .474 

2,001 - 5,000 .670 

5,001- 15,000 .867 

15,001- 25,000 1.260 

20- 500 .470 

501- 3,000 .670 

3,001 - 10,000 .867 

10,001 - 25,000 1.260 

50 500 .670 

471- 4,000 .867 

4,001 - 25,000 1.260 

Other MIAL polystyrenes 
MIAL602 
High Reliability 
Precision Type 

MIAL610 
Sub-Miniature 

MIAL613 
Axial ~ead 
Close Tolerance 

MIAL615 
End Lead 
Close Tolerance 

Dimensions in Inches 

Lead 
Max. Diameter ud" 

Diameter iiO" :!:,002 

.106- .165 .008- .012 

.150 - .193 .008 - .016 

.173 - .260 .012 - .016 

.210- .476 .020 

.380 - .676 .020 

.122 .186 .008 .012 

.160 - .315 .012 

.270 - .319 .020 

.292 - .410 .020 

.146 .217 .012 

.195 - .285 .016 

.220 - .350 .020 

.290 - .453 .020 

.400 - .500 .020 

.173 .251 .016 

.215 - .381 .020 

.332 - .555 .020 

.500 - .693 .020 .024 

.193 .291 .020 

.260 - .496 .020 

.370 - .970' .020 - .024 

MIAL603 
Printed Circuit 
Mounting~High 
Reliability 
Precision Type 

MIAL612 
Printed Circuit 
Board Mounting 

MIAL614 
Radial Lead 
Close Tolerance 

MIAL616 
Axial Lead 

Miniature ceramic disc capacitors 
feature .240 max. diameter 
MIAL styles 501, 506, 511 

A new series of low cost ceramic disc capacitors featuring a .240 max. 
diameter unit in each style in addition to standard .275 thru .690 
diameter types. 

Long or stub leads tor printed circuits are available in all three styles. 

Capacitance Voltage Capacitance 
Range Rating Tolerance 

501 NPO up to 110 pF 500VDCW ¥4 pFto 20% 
------~--

501 N750 up to 270 pF 500VDCW ¥4 pF to 20% 
._--- - -._--------

506X5F up to 4700 pF 500VDCW 10% to 20% 
---.. - - ------ --_ .. __ .. _--------
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fRj7!f!!)((J DISCAPS 

NEW!! 
Alumina Ceramics 
RMC's expanded capabilities in
clude the production of High Alu
mina substrates with a range of 
finishes suitable for both thick and 
thin film deposition. Flat plate and 
extruded rod shapes are available. 

Low Voltage Subminiatures 
For applications requiring com
ponents with higher capacitance 
values at lower voltages ratings, 
RMC lists: 
TYPES CM, SM, BT, or TA 

Temperature Compensating 
TYPE C or CG 
Type C DISCAPS are designed for 
applications requiring a rating of 
1000 volts D.C. Where a 500 volt 
D.C. rating is adequate. Type CG 
can be specified. Both types meet 
or exceed EIA specifications and 
are ideal for VHF or UHF appli
cations. 

High K-High Voltage 
Maximum capacities combined 
with high voltage ratings are avail
in this line. Rated from 2000 to 
6000 VDC in Z5F or Z5U tempera
ture coefficients. Tolerances are 
± 10%, ±20%, +80-20% or GMV. 
NEW! Additional ratings of 7Y2, 10 
and 15 KV are now available for 
high voltage supply applications. 

THE STANDARD OF PERFORMANCE 
THROUGHOUT THE 

ENTIRE ELECTRONICS INDUSTRY 

NEW!! 
Piezoelectric Ceramics 
RMC can now supply your re
quirements for a variety of Piezo
electric Devices. Radial mode 
resonators for filter applications 
and spark ignition devices are cur
rently available. 

T.C. High Voltage 
These components are suited to 
high frequency, corona free ap
plications. Available in working 
voltages from 2000 to 6000 VDC 
in temperature coefficients of 
N-750, N-1500 or N-2200. 

High Dielectric Constant 
The industry's broadest line of 
high dielectric constant ceramic 
disc capacitors in wide capaci
tance ranges, select working 
voltages and tolerances. 
Featured are: 
TYPES B, JL, JF, 
JE, JK, BA, JG, BG 
Complete specifications listed in 
detailed RMC catalog. 

Magnacaps 
Designed for application in low 
voltage circuits, Magnacaps com
bine very high capacitances with 
small physical sizes. These com
ponents are available in 3, 12, 
16 and 25 volt ratings in wide 
capacity ranges. 
TYPES M3, M 12, 
M16 and M25 

Specials 
Widest variety of special com
ponents for varied applications. 
Featured are Type U, TC Solder
Ins, Sparkcaps, and Low Voltage 
"Chip" Capacitors. For special 
requirements, contact RMC. 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

RADIO MATERIALS COMPANY MAiIORY a division of P. R. MALLORY & CO. INC. 
4242 w. Bryn Mawr. Chloago. IlHnols 60646, Telephone: 312·478·3600 
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MALLORY ELECTROLYTIC CAPACITORS 
Aluminum Electrolytics 

I···············.··.·.··.···.···.····.···.·····.···· .. ~::",'" 

r::3? 

TCW...:.; Axial lead, tubulars. Sizes from 
112" to I" diameter. Voltages to 450 
VDC. Wide range of capacity ratings, 
temperature to 85°C. All welded ter
minations.Bulietin 4-66 

AC Motor Start - AI C capacitor for 
motor starting and other intermittent 
service. Plastic case. Various mounting 
hardware available. Bulletin 4-22. 

AC Oil - Paper dielectric capacitors 
for continuous operation in AC powered 
equipment. Used for air conditioners, 
refrigeration equipment, business ma
chines and industrial controls. Bulletin 
4-14 

PG - Premium grade, long life, high 
reliability capacitors developed spe
cifically for the telephone systems in
dustry. Suited for use in other high 
reliability applications. Bulletin 4-56 

CG & CGS - The original computer 
grade capacitor. Widely used for high 
reliability energy storage and filtering 
in power supply circuits. Temperature 
ranges to 65°C and 85°C. Voltages top 
to 450 VOC. Bulletins 4-80, 4-81 

/ 

MTA·MTV - Low cost, plastic molded 
capacitors. Axial or radial leads. For 
printed circuit board insertion. Bulletin 
4-74 

FP & PFP - The original 85°C capacitor 
for radio and TV applications. Twist 
prong or printed circuit type terminals, 
multiple ratings in one case. Bulletin 
4-11 

TT·TTX·TTQ - Axial lead miniature tubu
lar capacitors for transistor circuitry, 
computer and entertainment applica
tions - TTQ type for longer life reli
ability, TTX for better cold temperature 
impedance. Bulletins 4-33, 4-75 

HC & NP - For heavy duty industrial 
electrical applications. Type HC is 
polarized. Type NP is non-polarized. 
Bulletin 4-46 

TPG& VPG - Long life 85°C tubular 
capacitors both axial and radial leads. 
Ultimate in reliability for a miniature 
aluminum electrolytic capacitor. Molded 
elastomer end seals, all welded ter
minations, safety vents. Bulletin 4-67. 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MAiIORY MALLORY CAPACITOR COMPANY 
a division of P. R. MALLORY & CO. INC. 
3029 E. Washington St .• Indianapolis, Indiana 46206; Telephone: 317·636·5353 

6-80 See YELLOW SECTION for Local Offices, Phones eern 11969 
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MALLORY ELECTROLYTIC CAPACITORS 
Tantalum Electrolytics 

TAS - Hermetically sealed, designed for 
miniaturized equipment. Extremely high 
capacitance per unit volume. Sintered 
anode type. Bulletin 4·40. 

TIM & TAC - Molded epoxy case. Three 
axial lead sizes, four radial lead sizes. 
Uniform size for automatic assembly 
methods. Bulletin 4·82 

TER - Four hermetically sealed case 
sizes for high reliability and aerospace 
applications. Meets MIL·C·39003 L, M & P 
failure rates. See military specification. 

TUR - Chip capacitors for applications 
involving IC's thin film circuits and 
other microelectronic circuitry. Unen· 
capsulated, variety of geometries. 

TOC - Dip coated with radial leads for 
printed circuit commercial and con
sumer applications. Inexpensive, four 
sizes. Bulletin 4-810 

THF - Hermetically sealed. Excellent 
frequency response characteristics, 
higher ripple current, low ESR. Avail
able in military C & D case sizes. 
Bulletin 4-83 

~--
~~=='==----

TAE - Rugged construction for proven reliability in high vibration and! or shock environments. Axial load, 
metal case, epoxy end poured construction. Bulletin 4·85 

.~ 
~."c;,. ,... TNT & TAP - Miniature liquid electro-

...... , """. " ... ,.,,~ ... , ....... "'. - Iyte capacitors. Five sizes, high capacity 

~"';"'." . "e per unit volume, elastomer sealed, 

. ~ ...... " .... , ..... , .... ~ "~.") .. " economical for industrial and ground 

TLS - Meets MI L-C-3965 specifications, 
styles CL 64 and 65. Low DC leakage 
is especially suited for low current 
timing circuits. Bulletin 4-71 

~ . - communications gear. Bulletin 4-38,4·52 

MTP & MTPH - Extremely high capaci· 
tance per unit volume. Ideal for micro
electronic applications where size and 
reliability is needed. Bulletin 4·70 

TL - Hermetically sealed package. Equi
valent to style CL. 55 of MIL·C·3965. 
Six ratings in each of 5 case sizes. 
Large capacity ratings for filtering ap· 
plications. Bulletin 4-79 

XT Series IXTM, XTK, XTH, XTL, XTV) - Hermetically sealed capacitors in a wide variety of ratings and sizes. 
For extreme aerospace environments or precision industrial equipment. Temperature range to 175°C. 
MIL-C-3965, styles CL 10 through CL 18. Bulletin 4·84 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MAiIORY MALLORY CAPACITOR COMPANY 
a division of P. R. MALLORY & CO. INC. 

3029 E. Washington St., Indianapolis, Indiana 46206; Telephone: 317-636-5353 

eern /1969 See YELLOW SECTION for Local Offices, Phones 681 



SECTION 

"Designed for Application" ® CAPACITORS 
No. 25000 miniature, precision, high Q variable air dielectric capacitors with 
high reliability are machined from solid bars of extruded brass. Knob Or 
screw-driver adjust from the front. Single hole mount, mount with two 
screws, or with tabs. 0.010" air gap. 350V. 21 plate 25035 is 4.0 to 35.8pf. 
0.750" x 0.562" x 23/32"L. 

No. 20000 Ceramic end plate 1-3116" x 1-5116". Silver plated plates. 0.015" air 
gap - 600V. peak or 0.045" air gap - 1400V. peak. 
20005 2.0-4.5pf. 600V. 3;""L-20100 5.2-111pf. 600V. 1W'L 
20904 2.5-3.8pf. 1400V. 7,la"L-20935 6.7-39.5pf. 1400V. 2'1a"L 

No. 22000 Ceramic end plate 1-1116" x 1-7116". Single bearing or double 
bearing. Air gap 0.020"-800V. peak or 0.060"-2000V. peak. 
22006 2.8- 7.5pf. 800V. l'/,"l-22200MK 11-207pf. 800V. 2-9116" 
22910 4.1-12.5pf. :iOOOV. 1';""L-22950MK 8.5-57.0pf. 2000V. 3"l 

No. 23000 Ceramic end plate 1-7116" x 1'12". Single bearing or double bearing. 
Single or dual section. Balanced or in line rotor. Air gap 0.02()1'-800V. peak 
or 0.060"-2000V. peak. 
23907MKY 3.5-7pf. 2000V. 1-9/16"L-23140MK lO'146.5pf. 80OV. 21fa"l 

No. 26000 Ceramic end plate 15/16" x 1-7/32". Silver plated plates. 0.015" 
air gap - 600V. peak or 0.045" air gap - 1400V. peak. 
26010 2.9-11pf. 600V. 7,la"l-26100 5.5-109pf. 600V. 1-9116"l 
269103.3-11pf. 1400V. 1W'l-26935 6.8-39.5pf. 1400V. 2-3116"L 

No. 28000 Straight line capacity or No. 29000 straight line frequency. Double 
ceramic end plates 1-9116" x Hll16". Double bearing. Single or double 
section. Balanced or in line rotor. Air gap 0.022"-850V. peak, 0.040"-1350V. 
peak or 0.066"-2250V. peak. 
28227MKW 16-227pf. 1350V. 4-1116"L-29025KM 3.9-23.3pf. 850V. 1-9116L 

No. 19000 Ceramic insulators. Cross section 1-9116" x HlI16". Double bearing. 
Air gap 0.022"-850V. peak, 0.040" - 1350 V. peak or 0.066" - 2250V. peak. 
Single section. Tapped mounting brackets. 
19335 14.7-339pf. 850 V. 2'¥B"L-19950 11.6-60pf. 2250V. 2W'L 

'NO. 15000N~UTRAI"ZING CAPACITORS. Parallel discs or concentric 
cylinders. 15011 Disc 3.5pf. at 0.4" gap to 18pf. at 0.04" gap. 
15005 Cylindrical Capacitor - 3.5pf. to 16.2pf. - 4000V. peak. 
15006 Cylindrical CapaCitor - 3.2pf. to 9.7pf. - 6000V. peak. 

No. 11000 TRANSMITTI NG CAPACITORS. 16/1 or 48/1 ratio center gear 
drive. Ceramic insulation. Air gap 0.077"-3000V. peak or 0.176"-6000V. peak. 
Polished aluminum plates 0.040" thick. Dual section. 
1103:; 5.3-34pf. 3000V. 5-7/16"L-ll090 1O-93pf. 3000V. 73/a"L 

No. 12000 TRANSMITTING CAPACITORS. Rigid, heavy channeled alumi· 
nUm end plates. Ceramic insulation. Single or dual section. Air gap 0.077"-
3000V. peak or 0.176"-6000V. peak. Polis~ed aluminum plates 0.040" thick. 
Unpolished plates available for 3000V. gap. 
12536 9.7-28pf. 6000V. 4"L-12515 16-150pf. 3000V. 5W'L 

No. 04000 BALANCED TRANSMITTING CAPACITORS. 1/1 right angle center 
gear drive. Adjustable drive angle for sloping panel. Sturdy cast aluminum 
frame. Ceramic insulation. Air gap O.077"-3000V. peak, O.171"-6000V. peak 
or 0.265"-9000V. peak. Polished plates. 

No. 16000 TRANSMITTING CAPACIT?RS. Ceramic insulation. Air gap 
0.077"-3000V. peak, 0.171"-6000V. peak or 0.265"-9000V. peak. Polished alumi
num plates 0.050" thick. Single or dual section. 
16550 13-52pf. 6000V. 3O/,"L-16530 45-297pf. 6000V. 12'12"L 
16559 1l·65pf. 9000V. 6W'L-16512 40-128pf. 9000V. 11'/,"L 

NEW James Millen Mfg. Co., Inc. 

ENGINEERS' GUIDE 

TO CAPACITORS 

"Special" and Standard 
CAPACITOR CATALOG 
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MONOLITHIC CERAMIC CHIP CAPACITORS. TYPE K· 1eoo 

MOl offers a truly solid-state capacitor featuring monolithic A new breakthrough in the state-~f-the-art enables MOl 

construction which is inherently impervious to moisture to provide capacitance ranges previously unattainable in 
and contamination - yet without space and cost consuming comparable sizes and characteristics. 
exterior encapsulation. 

SMALL 

GENERAL SPECIFICATIONS 
Capacitance Range: 5 pF to 2.5 MId 
Tolerance: _~ 20% std" +._10%, ~ 5% and GMV 
Dissipation Factor: Less than 2% @ 1 kHz 
Insulation Resistance: 1000 megohm mId or 100, 000 megohms 
@ 25'C and VDCW (-c 10 lor 125'C) 
Temperature Coefficient: + 15% max, -55'C to 125'C 
Voltage-Temperature Coefficient: + 15%, -25%, -55'C to 125'C 
MIL Specifications: Meets applicable portIOns MI L·C·II 015 
and MILC39014 

Working Voltage: 25/50/100/200 VDC 

Flash Test: 3 X VDCW below. I MId 
2.5 X VDCW I MId and above 
(5 sec @ 25'C. 50 ma max) 
Life Test: 2 X VDCW @ 125'C. 1000 hrs 

Electrodes: 0 15 min sliver band-Width standard; other noble 
metals available 
Inspection Sequence: 
I Capacitance 
2 DISSipation Factor 
3 Insulation ReSistance 
4. Flash Test 

DIMENSIONS MAX" CAPAcITA,NC~ VALUE AVAILABLE t 5 pFft4lIN.) 
MDI 

ACTUAL PHYSICAL SIZE SIZE l- W· T(MAX) 25VDCW 5(lV~ lOOVDCW ~VDCW 

RlO .050 .035 .0.40. .6[1' a~OOpF 21DOpf . 82DpF 
RECTANGULAR 

rr::] R12 .070. .035 .040. ;o.I5Mf/ '.0.12Mfd 3900pF 1200pF· 

0 R14 .077 .054 .050 .033Mfd J)15Mfd 47DOpF 1.500pF 

D R.16 .100 .050 .. 060,· ;034Mfd. , JJ27Mfd ":012Mfd 2700pF 

= R23 .150 ;Os(} .050 .068Mfd ··.056M,ij .022Mfd :01 Mfd 

L::] R25 . .17.0 .065 .065 .121V1fd .1 Mfd .039Mfd .012Mfd 

rr::::::::] R27 .190 .. 065 .065 .15 Mfd .12 Mfo .056M1d .o.15M1d 

R29 
'-,' , .l2Mfd .056Mfd. .015Mfd C] .180. .OSCI .065 .18 M1d 

rr:::::=n R31 .270 

SQUARE 0 541 .125 .095 .065 .15M1d .1 Mfd .056Mfd .012Mfd 

0 543 . 175 .125 .065 .22·Mfq . .15. Mfd 

0 ,545 .197 .WO ,965· i 5O:iVlfct ·.22M10 

D 547 .225 .2H).' :065, :68.'. Mfd·. 

D 549 .390 :065 2,5 
.. 

1.5 Mid' .425 Mfd 

LARGE rr==n 
RECTANGULAR 

c=J 

l64 .350 .095 

l68 .395 .145 .. Cl60, 1.0 IV1td 

:.;!O~~fd·· 
0,: <' c;~'~ :'<:',:~~ 0) ; ;:' c~ 0, :;0 :"0' :' 

.56.~Mfd:;:;~2·i:MfCF: :::r .:Mfcf 

L_J 

0 
L72 .595 .185 .Cl70 1"$, Mtct.· 
l76 .565 .298 .070 ~;~ <Mfa: )"> ,0 ", 

c 0 c "O\<;~:,~~::: <,,~,,:, "" " t' ",::,\:~o' ';"', , 

'<~~'f\1~~.:;!.47~;Mfd; '., :::i2~Mtd.,., 

t;S{ .;Mf({·'~:'~~·'Mfd::~h~. ~fd" 
'''~ c-

. ·,:·}!~~:pfo;i~¥r%;~~~ver;is~(~ate(' 
Monolithic -- t This specific value exceeds max. thickness. -Dielectrics - Inc. - Post Office Box 647 • Burbank. California 91503 • (213) 848-4465 
eem/1969 See YELLOW SECTION for Local Offices, Phones 683 



SECT!ON 1500 i4§iii#'fI@ti 

1:1\ NYTRONICS, INC. CERAMIC 
'I!I STANDARD COMPONENTS GROUP CAPACITORS 

The DEC'· CAP 
4.7pf to 27,OOOpf in 46 values. Standardized size 
0.100" by 0.250". Designed to meet the require· 
ments 01 MIL·C-ll015. Epoxy molded lor highest 
perlormance and reliability. High density cordwood 
packaging. 

0.100" 

'\ c::JI 
#22 (.025 ± .002) TCW H 

0.250" 

The DECI·CAP offers the design engineer unique 
epoxy·molded reliability and a new high standard 
in performance. This subminiature ceramic capaci
tor features a low power factor and exhibits out· 
standing stability over its entire -55° to +125°G 
operating range. Its rugged epoxy molded envelope 
and high quality ceramic dielectric insure that the 
DECI·CAP meets the environmental requirements of 
MIL·C·ll015D. 

ELECTRICAL CHARACTERISTICS 
Capacitance Range: 4.7pf to 27,OOOpf. 
Tolerance: ::':10 %. 
Working Voltage: 4.7pf to 470pf: 200 Volts D.C. 
560pf to 27,OOOpf: 100 Volts D.C. 
Insulation Resistance: 20,000 Megohms Minimum. 
Dielectric Strength: Withstands an applied voltage 
01 500 Volts D.C. to 470pf; 250 Volts D.C. from 
560pf to 27,000pf. 

Dissipation Factor: .025 Max. 

~~~c:~~~25~~~nge with Temperature: ::':15%; 

Note: Also available at 50 WVDC to 47,000 pl. 

DENSITY CHARACTERISTICS 
Volume: 0.002 Cubic Inches Weight: 0.352 Grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 
Lile Test: 1000 hours at 125°C under twice rated 
voltage. 
Moisture Vibration, and Shock Resistance: Meets 
the requirements of MIL·C·llOI5. 

Capad. Capaci-
tance fance 

Nytroni(S pf a. Nytronics pf at 
Cat. No. 2SoC Cat. No. 2SoC 

DC·047 4.7 DC-391 390 
DC·056 5.6 DC-471 470 
DC·068 6.8 DC·561 560 
DC·082 8.2 DC·681 680 
DC-l00 10 DC·821 820 
DC-120 12 DC·l02 1000 
DC-150 15 DC-122 1200 
DC-180 18 DC-152 1500 
DC-220 22 DC-182 1800 
DC-270 27 DC-222 2200 
DC-330 33 DC-272 2700 
DC-390 39 DC-332 3300 
DC-470 47 DC-392 3900 
DC-560 56 DC-472 4700 
DC-680 68 DC-562 5600 
DC-820 82 DC-682 6800 
DC-l0l 100 DC-822 8200 
DC-121 120 DC-l03 10000 
DC-151 150 DC-123 12000 
DC-181 180 DC-153 15000 
DC-221 220 DC-183 18000 
DC-271 270 DC-223 22000 
DC-331 330 DC-273 27000 

The HY-CAP 
High Capacity Ceramic Capacitor Capacitance Range 
. 01 mid to 2.5 mid.' Less than ::':15% capacitance 
change from -55°C to 1250 C. Voltage: 100 Volts 
D.C. No derating to 125°C. Designed to meet MIL
C-ll015. 
Nytronics offers the HY-CAP Ceramic Capacitor to 
accommodate design application in coupling, by
pass, and filter circuits where temperature stability 
and high capacitance are mandatory. 

ELECTRICAL c-W .., T r-
CHARAC- I I I 

Capacitance Range: t 
. 01 mfd to 2.5 mfd. * - ---. 
Tolerance: ::':20%. I 

TERISTICS r R ~ 

Working Voltage: 100 ~ 
Volts D.C. (No derat- 0, ,n 1~4' MIN n ~ 
ing to 125°C). U U~ u / 
.~~~i~a:!~n Factor: L 5 --I #26 (.0159 ± 

.002) lew 

For values down to 4.7 pi and ::':10% tolerance, 
check Nytronics new FLAT-CAP line. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 
Life Test: 1000 hours at 125°C under twice rated 
voltage. 
MOisture, Vibration, and Shock Resistance: Meets 
the requirements 01 MIL·C-llOI5 (body mounted). 
*Higher values available on special order. 

Ny'ronics Cap. Nytronics Cap. 
Part No. (mid.) Case Part No. (mid.) Case 

HC-A-l03-M .01 A HC-B-124-M .12 B 
HC-A-123-M .012 A HC·C·154-M .15 C 
HC-A-153-M .015 A HC-C-184-M .18 C 
HC-A-183-M .018 A HC·C·224·M .22 C 
HC-A-223-M .022 A HC·C·274·M .27 C 
HC-A-273-M .027 A HC·C·334·M .33 C 
HC-A-333-M .033 A HC·C·394·M .39 C 
HC-B-393-M .039 B HC·C·474·M .47 C 
HC-B-473-M .047 B HC-D·l05-M 1.0 D 
HC-B-563-M .056 B HC·E-155-M 1.5 E 
HC-B-683-M .068 B HC·F-205-M 2.0 F 
HC-B-823-M .082 B HC-G-255-M 2.5 G 
HC-B-l04-M .100 B 

W H T 5 
Types max. max. max. nom. 

A 0.225 0.175 0.110 0.200 
B 0.325 0.310 0.150 0.300 
C 0.670 0.355 0.150 0.625 
D 0.800 0.550 0.225 0.625 
E 0.800 0.550 0.250 0.625 
F 0.800 0.550 0.300 0.625 
G 0.800 0.550 0.375 0.625 

The NYT·CAP 
Ultra High Stability - TC 01 0::':25 ppm/oC. Mini
ature Molded Epoxy Case suitable for high compo
nent density applicaitons. 200 Yolt D.C. rating. 
A new development from Nytronics' ceramic research 
laboratory now makes possible the manufacture of 
an extremely stable ceramic capacitor in a miniature 
package size. Now you can have the capacitor stabil· 
ity long desired for use in oscillators, filters, and 
other critical circuitry. 

0.100" 

'i c::JI 
#22 (.025 ± .002) TCW H SIZE A 

0.250" 

.350" 
1%" min. .:±:.007 

l.......-I· _---I'd-L 
-,.250"±.007 

--.----Ic::::J --L... 
\ ---r-.1"±.005 
(.025 ±.002) TCW #22 SIZE B 

ELECTRICAL CHARACTERISTICS 
Capacitance Range: 4.7 pf to 4700 pl . 
Capacitance Tolerance: ::':10% standard. 
Working Voltage: 200 Volts D.C. 
Temperature Coefficient: 0::':25 ppm/oC over tem
perature range of -55°C to + 125°C. 
Dissipation Factor: Less than O.QOl at 25°C. 
Insulation Resistance: 1,000.000 Megohms at 25°C. 

ALSO CONTACT US FOR R.F. INIlUCTORS; THIN FILM RESISTORS; AND DELAY LINES .•• 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Case Size: A: 0.1" dia. x 0.250" long. 
B: 0.350" x 0.250" x 0.1". 

Case Material: Epoxy . 
Volume A: 0.002 cubic inches. 

B: 0.0088 cubic inches. 
Weight (Maximum): 0.352 grams. 

B: 0.69 grams. 

Nytronics Capacity Case Nytronics Capacity 
ParLNo. (pF) Size Part No. (pF) 

NC·047 4.7 A NC-330 33 
NC-056 5.6 A NC-390 39 
NC·068 6.8 A NC-470 47 
NC-082 8.2 A NC-560 56 
NC-l00 10 A NC-680 68 
NC·120 12 A NC-820 82 
NC·150 15 A NC-l0l 100 
NC·180 18 A NC-121 120 
NC·220 22 A NC-151 150 
NC·270 27 A NC-181 180 

Nytronics Capacity Case Nytronics Capacity 
Part No. (pF) Size Part No. (pF) 

NC·221 220 A NC·152 1500 
NC-271 270 B NC-182 1800 
NC·331 330 B NC·222 2200 
NC·391 390 B NC-272 2700 
NC-471 470 B NC-332 3300 
NC·561 560 B NC·392 3900 
NC·681 680 B NC·472 4700 
NC-821 820 B 
NC-l02 1000 B 
NC·122 1200 B 

The NYT ·CH'P 

Case 
Size 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Case 
Size 

B 
B 
B 
B 
B 
B 
B 

Ultra High Stability - TC 01 0::':25 ppm/oC. 200 
Yolt D.C. rating. Compatible with: Intrgrated Cir
cuitry; Thick and Thin Film Microcircuits; LSI. 

The NYT-CHIP provides in slug lorm all of the 
high stability and low loss features of the epoxy 
molded NYT-CAP. This configuration yields the 
greatest possible packaging density and has the 
hi~hest degree of mounting. flexibility for use with 
all presently used packaging techniques. NYT·CHIPS 
are supplied with Hwrap-around" tinned terminals 
permitting connection to either face or to the ends 
of the chip. 

~"'BL_ 

ELECTRICAL ~D ~ 
CHARACTERISTICS W 

Capacitance Range: -'--
4.7 pl. to 4700 pf. c ---, --1 --J , f-
Capacitance Tolerance: ::':10% standard. 
Working Voltage: 200 Volts D.C. 
Temperature Coefficient: 0::':25 ppm 1°C over tem
perature range of -55°C to + 125°C. 
Dissipation Factor: Less than 0.001 at 25°C. 
Insulation Resistance: 1,000,000 Megohms at 25°C. 

PHYSICAL 
CHARACTERISTICS 

L W MB 

Size A: .170::':.015 .065::':.015 .070 max. .035~:g~g 
Size B: .280::':.020 .195::':.020 .070 max. .035~:g~g 
Note Dimensions are for slugs with tinned terminals 

T 

Nytronics (opacity Chip Nytronics Capacity Chip 
Part No. (pF) Size Part No. (pF) Site 
NCU-047 4.7 A NCU-181 180 A 
NCU-D56 5.6 A NCU-221 220 A 
NCU-068 6.8 A NCU·271 270 B 
NCU-082 8.2 A NCU·331 330 B 
NCU-l00 10 A NCU-391 390 B 
NCU-120 12 A NCU-471 470 B 
NCU-150 15 A NCU·561 560 B 
NCU·180 18 A NCU-681 680 B 
NCU-220 22 A NCU·821 820 B 
NCU-270 27 A NCU·l02 1000 B 
NCU·330 33 A NCU·122 1200 B 
NCU·390 39 A NCU·152 1500 B 
NCU·470 47 A NCU·182 1800 B 
NCU·560 56 A NCU-222 2200 B 
NCU-680 68 A NCU-272 2700 B 
NCU-820 82 A NCU-332 3300 B 
NCU-l0l 100 'A NCU-392 3900 B 
NCU·121 120 A NCU-472 4700 B 
NCU-151 150 A 

Essex Electronics Division 

NVTRONICS, INC. 
550 Springfield Ave., Berkeley Heights, N. J. 07922 

Tel.: 201·464·9300/ TWX: 710·984·7977 

684 See YELLOW SECTION for Local Offices, Phones eem/1969 



Established Reliability 
Solid Electrolyte 
Tantalum Capacitors 
Type CSR13 to Mll-C-39003A 

Hermetically Sealed 
Insulated Metal Case 
Axial Leads 
-55°C to+125°C 
6 to 50 Volts 
Four Case Configurations 

STANDARD RATINGS 

'Maha,ma SECTION 1500 

TYPE DESIGNATION 
~T -

J CSR13 565 

STYLE DC RATED & I 
SURGE VOLTAGES CAPACITANCE 

SYMBOL 1 R~!~-rU~- j -NOMINAL.CAPACITANCE 

-~ I 1~ 1~ l ~~~~~rT~~t5~~~~~T 
D I 15 20 I LAST DIGIT SPECIFIES 

~ ~!: I ~g~~g~.OF ZEROS TO 

G 50 65 I EXAMPLE 

H [' 75 98 I 565 = 5,600,000 pF 
J 100 I 130 i OR 

CAPACITANCE 
TOLERANCE 

K = ±10% 
M = ±20% 

L * 
FAILURE 

RATE LEVEL 

!eSTABLISHED AT 
60% CONFIDENCE 
LEVEL IN % PER 
1000 HOURS 

2.% 

"'. 
p= 1% 
R ~ 01% 

. i I 5.~J.lF 

STANDARD DIMENSIDNS 

t=J=-tll~gll ~ I 
-~C391-' D==-E 4J-

094~~L I M CASE' • 
MAX ----j O--H----o 

NOTES: 
1. Dimemions are in inches. 
2. These capacitors are not intended to be mounted by their 

leads. 
3. The case insulation shall extend .015 inch (.38 mm) mini

mum beyond each end. However, when a ~hrink·fitted insu
lation is used, it shall lap over the ends of the capacitor body. 

4 Example of marking 

83125 
67139·JAN 
M39003/ 
01·2001 

+ Source Code (Federal Supply Code)+ 
Date (2 Digits) & Lot No. (3 Digits) 

+ Part of Part No. (Polarity)+ 
Balance of Part No. 

5.6,uF 6VDC 10% Capacitance, Voltage, Tolerance 

When size of can does not provide sufficient space 
for complete marking shown above, the following alter· 
nate markings are used 

N&
~~- ---~ Dimensions 

~se L D-· M"- -, J 

size ±.03 .. ' +,0 .. 16 j".002 Max 
~_ ~I-- -.015 __ . ~. I. !~~ I·~~~~;~:;~J 
~ J :~~ :~:~ :~~~ ::~~ 

--'---- -- - -

5. Case: Type - Tubular, insulated. 
Material - Metal. 
Type of seal - Hermetic. 

6. Leads: Nickel, Tin·lead coated. 

7. DC rated voltage: Above 85°C voltage derating is 
required, as follows: 

WE ALSO MAKE WET-1AN1ALUM, fILM, AND PAPI!R ,DIELEC1RIC CAPACITORS. II' _________ _ 

eem /1969 

Capacitor Divisiol1 

NYTRONICS, INC. 
Orange Street, Darlington, South Carolina 29532 

. Tel.: 803-393-5421/TWX: 710-995-4589 

See YELLOW SECTION for Local Offices, Phones 685 



SECTION 1500 iH"ititlffiffij 

~ NVTRONICS, INC. GlASSEAl PAPER CAPACITORS 
'I!I Sf ANDARD COMPONENTS GROUP OIl- PAPER CAPACITORS 

SUBMINIATURE GLASSEAL PAPER CAPACITORS 
MIL-C·2S LATEST REVISION 

BASIC' STYLE 04 II E 333 K/3 MILITARY) 
DESIGNATION 
BREAKDOWN 

CP 
Style Case Terminal Circuit Characteristic 

B 
Voltage Capacitance Tolerance 

(Axial wire lead) CPD4Al 
CP08Al 
CIRCUIT 1 
Case floating 

Characteristics Voltage Tolerance 
K = ±10% 
M = ±20% 

Vibration ~rade* 
t 10·55 cps Circuit 1 E = - 55°C. to + 85°C. 

K = - 55°C. to + 125°C. 
B = 100V. 
C = 200 V. 
E = 400 V. 
F = 600 V. 
G = 1000 V. 

3 10-2000 cps 

STYLE 3 

CP11Al 
ep13Al 
CIRCUIT 1 
Case Floating 

CP04A3 
CP08A3 

CIRCUIT 3 
Case Grounded 

~[ 
;>;~. 

. ~ CP11A3 
~; ep13A3 //{~ , " " CIRCUIT 3 

/ Case Gr!!unded 

STYLE V (Insulated) 

CP05Al 
CP09Al 
CIRCUIT 1 
Case Floating 

STYLE 7 

ep10Al 
CP12Al 
CIRCUIT 1 
Case Floating 

CP05A3 
CP09A3 

CIRCUIT 3 
Case Grounded 

Circuit 3 

INSERTED TABS {~~gL rn~~~~~Jed 
Cap. 100Y· 20DV· 400Y· 600Y· 1000Y· 

.001 Fl02 

.0012 Fl22K/3 

.0015 F152 

.0018 Fl82K/3 

.0022 F222 

.0027 F272Kj3 

.0033 F332 

.0039 F392K/3 

.0047 F472 

.0056 F552K/3 

.0058 f682 

.0082 E822K/3 F822K/3 

.01 E103 FlO3 

.012 C123K/3 F123K/3 

.015 CIS3 F153 

.018 C183K/3 Fl83K/3 

.022 C223 F223 

.027 B273K/3 E273K/3 F273K/3 

.033 B333 E333 F333 

.039 C393K/3 E393K/3 F393K/3 

.047 C473 E473 F473 

.056 C563K/3 E563K/3 F563K/3 

.068 C6B3 E683 F683 

.082 B823K/3 C823K/3 E823K/3 F823K/3 

.1 B'04 C104 E'04 Fl04 

.12 B124K/3 C124K/3 E124K/3 Fl24K/3 

.15 BI54 C154 El54 Fl54 

.18 B184K/3 CI84K/3 E184K/3 F184K/3 

.22 8224 C224 E'224 F224 

.27 8274K/3 C274K/3 E274K/3 F274K/3 

.33 8334 C334 E334 F334 

.39 B394K/3 C394K/3 E394K/3 F394K/3 

.47 B474 C474 E4"4 F474 

.56 B564K/3 C564K/3 E564K/3 F564K/3 

.58 8684 C684 E684 F684 

.82 B824K/3 C824K/3 E824K/3 
1.0 B105 C105 Et05 

G153 
G183K/3 
G223 
G273K/3 
G333 
G393K/3 
G473 
G553Kj3 
GE83 
GB23K/3 
GlO4 
G124K/3 
G154 
G1B4K/3 
G224 
G274K/3 
G334 
G394K/3 
G474 

EXTENDED TABS {~~g;=rnn;~raUtl:Jed 
Cap. tDDV- 200V- 4DOY· 600Y· 100DY· 
.001 Fl02 G102 
.0012 Fl22K/3 GI22K/3 
.0015 F152 GI52 
.0018 f182K/3 G182K/3 
.0022 f222 G222 
.0027 E272K/3 F272K/3 G272K/3 
.0033 E332 F332 G332 
.0039 C392K/3 F392K/3 G39'2K/3 
.0047 C472 F472 G472 
.0056 C562K/3 F562K/3 G562K/3 
.0068 C682 F682 G682 
.(l082 B822K/3 F822K/3 G822K/3 
.04 BI03 Fl03 G103 

.. 012 B123K/3 E123K/3 F123K/3 G123K/3 
.015 8153 E153 Fl53 G153 
.018 C183K/3 F183K/3 G183K/3 
022 e223 F223 G223 
027 C273K/3 E273K/3 F273K/3 G273K/3 

.033 C333 E333 F333 G333 

.039 B393K/3 C393K/3 E393K/3 F393K/3 G393K/3 

.047 8413 C473 E4,3 F473 G473 

.056 C5G3K/3 E563K/3 f563K/3 G553K/3 

.068 C683 E583 F683 G683 

.082 8823K/3 C823K/3 E823K/3 F823K/3 G823K/3 

.1 8104 C104 E104 FI04 G104 

.12 8124K/3 C124Kj3 f124K/3 F124K/3 G124K/3 

.15 8154 CI54 E154 Fl54 G154 

.18 8184K/3 C184K/3 El84K!3 f184K/3 G184K/3 

.22 B224 C224 E~24 F224 G224 
27 8274K/3 C274K/3 E274K/3 F274K/3 G274K/3 
.33 8334 C334 E334 F334 G334 
.39 8394K/3 C394K/3 E394K/3 F394K/3 G394K/3 
47 84-4 C474 E474 F474 G474 

.56 B564K/3 C564K!3 

.68 8684 C684 
82 8824K/3 C82l1K!] 

1.0 8105 e10S 
CP1QA3 
CP .2A3 

CIRCUIT 3 
Case Grounded 

K/3 designates available per Mll-C-2SC, which specifies K characteristic, K 
grades 1 or 3 only. 

tolerance, and vibration 

Type PKM Small·Base Oil. Paper- Capacitor-s (CP61, CP63, CP65 also CP90 and CP91) 
Section assembled in hermetically sealed tin·coated container. Mineral·oil 

impregnated and filled. Lug-type terminal seals. Suitable for use in compact 
equipment. Meets electrical requirements of MIL-C·25C. 
Temperature Rating: -55°C to +85°C. 
Standard Tolerance: -10% to +20%. 

PKM VARIATIONS 
PKM Basic type similar to Mil Type CP6l. Example: PKM4·S5 
PKMF Similar to CPEI with CP06F footed bracket. To order: 

add F after PKM. Example: PKMF4-S5 
PKMS Similar to CP6I wilh CP06S spade bracket. To order: 

add S after PKM. Example: PKMS4-S5 
PKMT Similar to CP63 with channel bracket on end opposite terminals. 

To order: add T after PKM. Example: PKMT4-S5 
PKMB Similar to CP65 with channel bracket on same end as terminals. 

To order: add 8 after PKM. Example: PKMB4-S5 
PKMT, PKMB Channel Bracket Dimensions: 
Overall Length: 2~6"' 
Overall Width: 4%/' (max,). 
Length between Mounting Slot Centers: 11~·l'. 
Mounting Slot Width: %2/1. 

Type PEM Small·Base Oil· Paper
Capaciton (CP67, CP69) 

Section assembled in hermetically sealed tin-coated container. Mineral·oil 
impregnated and filled. Lug~type terminal seals. Suitable for use in compact 
equipment. Meets electrical requirements of MJL·C-25A. 

PEM VARIATIONS 

PEM Basic Type. To order: see Catalog listing. Example: PEM6-SS 

PEMT Similar to Mil TYpe CP67, with channel bracket on end OPPOSite terminals. 
To order: add T after PEM. Example: PEMT6-S5. 

PEMB Similar to CP69, with channel bracket on same end as terminals. To order; 
add B after PEM. Example: PEMB6·S5 

Standard Tolerance: -10% to +20%. 

Temperature Rating: ~5SoC to +8SoC. 

PEMT, PEMB Channel Bracket 
Dimensions: 

Overall Length: 2'!16". 

Overall Width: 4Y6i' (max.). 

length between Mounting Slot 
Centers: 21/8". 

Mounting Slot Width: %2' 

Catalog 
Number 

PKM4-S5 
PKM4-PI 
PKM4·P25 
PKM4-PS 
PKM4-1 

PKM6·S5 
PKM6·Pl 
PKM6·P2S 
PKM6·PS 
PKM6-1 

PKMlO·S5 
PKMI0-PI 
PKMlO-P25 
PKMlO-PS 

Catalog 
Number 

PEM6,S5 
PEM6-Pl 
PEM6·P25 
PEM6·PS 
PEM6-I 

PEMIO-S5 
PEMIO-PI 
PEMIO·P25 
PEMIO-PS 

Cap. 
in UF 

,os 
.1 
,25 
,5 

LO 

.05 
,I 
,25 
.5 

1.0 

.05 

.1 

.25 

.5 

Size in Inches 
Length Width Height 

400 Volts DC Working 
1716 4U4 
lU6 4U4 
lK6 4U4 
IU6 4U4 
1U6 4U4 

600 Volts DC Working 
1U6 4U4 
1716 4U4 
1716 4U4 
1716 4U4 
1716 4U4 

1,000 Volts DC Working 
1716 4U4 
lX6 4%4 
IX6 dU4 
1716 4y~ 

Cap. Size in Inches 
in UF Length Width Height 

PEM SING~t·CAPACITOR UNITS 
600 Volts DC Working 

.OS 11716 5/6 IJ16 

.1 11716 5/6 1!16 

.25 11716 5fs I1f2 

.S 11716 o/s 2 
1.0 11716 0/6 2lh. 

1,000 Volts DC Working 
.05 11716 o/s IJ16 
.1 li716 5/S I!16 
.25 11716 5fa J1/2 
.5 117'i6 5fa 21/2 

PEM DUAL·CAPACITOR UNITS 
600 Volts DC Working 

2PEM6-SS .05·.05 11716 5/a U16 
2PEM6-P1 .1-.1 }1;!i6 5/S I1f2 
2PEM6·P2S .25·.25 11716 5/a 2 
2PEM6·PS .5·.5 11716 5/a 21/2 

1,000 Volts DC Working 
2PEMlO-S5 .05-.05 11716 5/B 1J16 
2PEMlO-Pl .1·.1 II;¥,6 5/B 11/2 
2PEMlO-P25 .25·.25 11716 5/8 21j2 

PEM TRIPLE-CAPACITDR UNlTS 
600 Volts DC Working 

3PEM6-SS .05-.0S-.05 11716 5/8 1}{6 
3PEM6-P1 .1-.1·.1 11716 51B 11/2 
3PEM6·P25 .25-.25-.25 11716 5/S 21f2 

f ,000 Volts DC Working 
3PEMI0·SS .OS-.05-.05 11716 5/8 1112 
3PEMlO-PI .1-.1-.1 }l716 5/8 2 

Dealer 
Net 

1.73 
1.82 
1.87 
1.9S 
2.14 

1.76 
1.87 
1.93 
2.00 
2.24 

1.83 
1.91 
1.92 
2.43 

Dealer 
Net 

1.86 
1.92 
1.9S 
2.01 
2.2S 

1.89 
1.9S 
2.01 
2.19 

2.64 
2.69 
2.90 
3.25 

2.69 
2.79 
2.97 

3.16 
3.25 
3.S3 

3.25 
3.38 

e NVTRONICS, INC. 
Orange Street, Darlington, South Carolina 29532 

Tel.: 803-393-5421/TWX: 710-995-4589 
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i4§.i i blffiD SECTION 1500 

~ NYTRONICS, INC. GLASSEAL PAPER CAPACITORS 
'11/ STANDARD COMPONENTS GROUP OIL -PAPER CAPACITORS 

CP 25 to CP 29 (TYPE PTM) CP 40, CP41 (TYPES PCM, PCIM) 

Available in capacitances from .003 thru 0.1 mt and voltages of 
1500 V.D.C. I Available in capacitances from .25 mf thru 4.0 mt and voltages of 

600 V.D.C. thru 1500 V.D.C. 

Type PDM Bathtub-Type Oil-Paper Capacitors MIL TYPE CP53 54 55 
PDM VARIATIONS Section assembled in hermetically sealed 

tin-coated drawn-shell container. Mineral·oil 
impregnated and filled. Lug-type terminal 
seals. Meets requirements of MIL-C-25C. 

Temperature Rating: - 55°C to + 85°C. 

POM Similar to MIL Type CP53, with terminals on 
side. Example, PDM4·5S 

PDMT (CPS4) With terminals on top. To order, add T 
after PDM. Example, PDMT4·SS 

Standard Tolerance: -10% to +20%. 
PDMB (CPSS) With terminals on the bottom. 

add B after PDM. Example, PDMB4·5S. 
To order 

PDM SINGLE·CAPACITOR UNITS 
Catalog 
Number 

Cap. Size in Inches 
in UF Length Width 

400 Volts DC Working 
PDM4-5S 
PDM4·P1 
PDM4·P2S 
PDM4-PS 
PDM4·1 
PDM4·2 

.05 l 1rJ, 1 

.1 1171', 1 

.25 Iltl6 1 

.5 11t16 1 
1.0 2 13/4 
2.0 2 2 

PDMS·5S 
PDM6·PI 
PDM6·P2S 
PDMS·PS 
PDM6·1 
PDMS·2 

PDMIO-5S 
PDMIO·PI 
PDMIO·P2S 
PDMIO·P5 
PDMIO·I 

2PDM4·SS 
2PDM4·PI 
2PDM4·P25 
2PDM4·P5 
2PDM4·1 

600 Volts DC Working 
.05 11K6 
.1 1'){, 
.25 1'){, 
.5 11?'16 

1.0 2 
2.0 2 

1,000 Volts 
.05 
.1 
.25 
.S 

1.0 

PDM DUAL-CAPACITOR UNITS 
400 Volts DC Working 

.05-.05 117f6 
.1-.1 117f6 

.2S·.25 l'){, 
.S-.5 2 

1.0·1.0 2 

I 
I 
I 
I 
13/4 
2 

I 
I 
I 
PAt 
2 

Type PLM High-Voltage Oil-Paper 
Capacitors (CP70 SERIES) 

Section assembled in lacquer-finished terneplate 
case. Mineral-oil impregnated and filled. Ceramic ter
minal insulators with screw studs. Designed for heavy
duty continuous service. FUlfills the exacting require
ments of power-supply and filter applications. Meets 
electrical requirements of M IL-C-25C. For higher volt
age ratings and enginering data write to Sales Engi
neering Department. 

PLM VARIATIONS 
PLM Basic type similar to MIL Type CP70. 

Example, PLMS·P5. 
PLMf Similar to CP70 with CP47F footed bracket. 

To order: add F after PLM. 
Example, PLMFS·P5. 

PLMS Similar to CP70 with CP07S spade bracket. 
To order, Add Salter PLM. Example, PLMSS·P5. 

PLMU With universal mounting bracket. To order: 
add U after PLM. Example, PLMUS·P5. 

PLMR With solder-lug Mil Type B terminals (fur
nished only through 2,000 VDCW rating). To 
order, add Rafter PLM. Example, PLMRS·P5. 

Temperature Rating: -55°C. to +85°C. 
Standard Tolerance: ±IO%. 

Catalog 
Number 

PLMS·P5 
PLMS·I 
PlMS-2 
PlM5·3 
PlMo-4 
PLMS·5 
PlMS-o 
PlMS·S 
PLMS-IO 

PLMlO·PI 
PLMIO·P25 
PlMIO·P5 
PLMlO·1 
PlMJO·2 
PLMIO·3 
PLMlO·4 
PLMIO-5 
PlMIO·S 

Case Size in Inches 
Length Width Height 

NYTRONICS, INC. 

Catalog 
Number 

PlMIO·8 
PLMIO·lQ 
PLMJO·12 
PLMlO·15 

PLMJ5·P5 
PlMJ5-1 
PLMI5·2 
PLI~J5-3 
PLMIS-4 
PLMJ5-5 
PlMJ5-S 
PLMI5·8 
PlMI5·IO 
PLM15-12 
PlM15-15 

PlM20·PI 
PlM20·P25 
PLM20-P5 
PLM20·J 
PlM20·2 
PLM20·3 
PLM20·4 
PlM20-5 
PlM20·S 
PLM20·8 

PDM DUAL·CAPACITOR UNITS (continued) 

Height 

'14 
3/4 

'){, 
7/. 

11/s* 

Catalog 
Number 

2PDMS·SS 
2PDMS·PI 
2PDMS·P25 
2PDMS·P5 
2PDM6·1 

2PDMIO·55 
2PDMIO·PI 
2PDMIO·P25 
2PDMIO·P5 

3PDM4·Pl 
3PDM4·P25 
3PDM4·P5 

3PDMS·PI 
3PDMS-P25 
3PDM6-P5 

3POMIO·PI 
3PDMIO·P25 

Cap. Size in Inches 
in UF Length Width Height 

600 Volts DC Working 
.05·.05 117{6 I 3/4 

.1·.1 117{6 I 3f4 
.25·.25 11~6 I I 

.5-.5 2 13/4 'j(, 
1.0-1.0 2 2 11716 

1,000 Volts DC Working 
.05·.05 117{6 I 'I. 

.1·.1 117{t. I 7/. 
.25-.25 2 13/4 7/. 

.5-.5 2 2 11/S* 

PDM TRIPLE-CAPACITOR UNITS 
400 Volts DC Working 

.1·.1·.1 117f6 I ltl6 
.25·.25·.25 2 13/4 7/. 

.S·.5·.5 2 2 I 

600 Volts DC Working 
.1·.1·.1 1'7{6 I lK6 

.25-.25·.25 2 J3/4 7/. 
.5·.5·.5 2 2 I 

1,000 Volts DC Working 
.1·.1·.1 2 P/4 7/, 

.25·.25·.25 2 2 I1/S* 

* Add Yl6" to Height for units with top or bottom terminals. 

Type PJ High-Voltage Oil-Paper 
Capacitors-6000 thru 25,000 Volt Series 

Section assembled in container of heavy gage 
steel, welded oil tight and hot tinned. Mineral-oil 
impregnated and mineral-oil filled. Case and 
terminals are bonded together. Low leakage cur
rent and negligible capacity change over wide 
range of operating temperature. Fir higher volt
age ratings and engineering data write to Sales 
Engineering Department. 

AVailable in: Cat. No. 
S,OOO Volts DC Working Pl 60 
7,500 Volts DC Working Pl 100 

10,000 Volts DC Working Pl 100 
12,500 Volts DC Working Pl 125 
15,000 Volts DC Working P 1 150 
20,000 Volts DC Working Pl 200 
25,000 Volts DC Working Pl 250 

Temperature Range: 
- 55°C. to + 85°C. 
Capacity Tolerance: 
±1O% 

Cap. Case Size in Inches 
in UF Length Width Height 

1,000 Volts DC Working (continued) 
8.0 3% 1~ 4% 

10.0 33/4 21f4 4~!4 
12.0 33/4 21/4 51fa 
15.0 3~/4 37{6 4314 

1,500 Volts DC Working 
.5 1I7{6 1716 27/S 

1.0 1I7f6 1716 43/4 
2.0 21/2 1716 43/4 
3.0 33/4 11/4 43/4 
4.0 33/4 13/4 41f4 
5.0 33/4 21f4 4112 
6.0 33/4 21/4 43/4 
8.0 33/4 21f2 53/4 

10.0 33f4 3~6 51/2 
12.0 4}J6 33/4 43/4 
15.0 4)(, 33/4 S 

2,000 Volts DC Working 
.1 11716 1716 21/4 
.25 l'){, 1){, 27/, 
.5 11~6 IX, 37/a 

1.0 21/2 1716 41/4 
2.0 3% 1~ 4% 
3.0 33/4 J3i4 43/4 
4.0 33/4 21/4 51fg 
5.0 33/4 3X, 43/4 
S.O 33/4 3){, 51;' 
8.0 4"l6 33/4 51fs 

Catalog 
Number 

Cap. Case Size in Inches 
in UF Length Width Height 

2,000 Volts DC Working (continued) 
PLM20·10 lO.O 4)(, 33/4 S1/2 
PlM20-J2 12.0 4)(, 33/4 71/, 

PlM25·P5 
PLM25·1 
PLM25·2 
PLM25-4 
PLM25·10 

PLM30·1 
PLM30-P25 
PLM30-P5 
PLM30-1 
PLM30-2 
PLM30-4 

PLM40·PI 
·PLM40-P25 
PLM40-P5 
PLM40-1 
PLM40-2 
PLM40-4 

PLM50·P5 
PLM50-1 
PLM50-2 

2,500 Volts DC Working 
.5 21/2 17{6 37/8 

1.0 3% 1% 3~ 
2.0 3~/4 21f4' 43/4 
4.0 4~6 33/4 43/S 

10.0 4)(, 33/4 81/2 
3,000 Volts DC Working 

.1 l 1X6 IJ{6 27/8 

.25 21/2 17f6 31/2 

.5 21/2 17{6 43/4 
1.0 33/4 21/4 41(, 
2.0 33/4 3){, 43/4 

4.0 4~6 33/4 61/2 
4,000 Volts DC Working 

.1 33/4 21/4 23/4 

.25 3'¥4 21/4 23/4 

.5 33/4 21/4 43/4 
1.0 33,'4 3%, 43/4 
2.0 4)(, 33/4 S 
4.0 4U6 33/4 95/8 

5,000 Volts DC Working 
.5 33/4 21/4 51fs 

1.0 4?i6 33/4 51fs 
2.0 4)(, 33/4 90/, 

Orange Street, Darlington, South Carolina 29532 
Tel.: 803-393-5421 jTWX: 710-995-4589 
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SECTION 1500 14§"iij,MN 

MUCON@SUBminiature CERAMIC CAPACITORS 

CK05 and CK06 
CKOS to.1 MF. at 50WVDC 

to .01 MF. at 1 00 WVDC 
to .001 MF. at 200 WVDC 

CK06 to 1.0 MF. at 50WVDC 
to.1 MF. at100WVDC 
to .01 MF. at 200 WVDC 

AXIAL 

MU-CAPS ® 
BX CHARACTERISTIC ± 15% ~C. 

CK12 thru CK16 

RADIAL 

CK12 to .01 MF. 
CK13 to .047 MF. 
CKI4 to .27 MF. 
CKIS to 1.0 MF. 
CKI6 to 3.3 MF. 

· . .160" L x .090" Dia. 
· .. 250" L x .090" Dia. 

.. 390" L x .140" Dia. 
· .. 500" L x .250" Dia. 
· .. 690" L x .350" Dia. 

ULTRA-STABLE MU-CAPS ® +.3% STABILITY 
CK12 thru CK16 Styles 

CK05 and CK06 Styles WORKING 
VOLTAGE, 
50WVDC 

CKI2 Style to 330 PF ..... 160" L x .090" Dia. 
CKI3 Style to 470 PF ..... 250" L x .090" Die. 

CKOS Style to 1200 PF. 
CK06 Style to 12,000 PF. 

THINLINE 

.•.•.•. w .•.• = .... ~ .. ~_ .............. _____ .... w.wm •... ~ AXIAL 

Mucon's Thinline Capacitors are made of the 
following 13 different ceramic bodies for a 
broad choice of size and electrical properties, 
Temperature- NPO N080 N150 

N220 N330 N450 
Compensating N750 N1400 N2400 
Materials, N3300 N4700 N5600 
GeneralPurposeMaterials LOW-VAR, STA8LE-K, 
HIGH-K & SUPER-K for wide range of stability 
and capacitance. 

NARROW-CAPS® 

NARROW-CAPS are 
designed for 1/10" 
modula r spacing on 
printed circuits, or for 
cardwoodapplications. 

SLIM-CAPS ® 

Designed for applications which 
require capacitors slimmer than 
NARROW-CAPS. SLIM-CAPS are 
.065" wide x .065" thick max. Body 
lengths from .100"-.250" max_ 

STANDOFFS 

i ~ ~ i ~ 
Standoffs are furnished in the shapes shown 
above, using anyone of the Mucon temperature
compensating bodies or general purpose bodies. 

688 

CKI4 Style to 3,300 PF ..... 390" Lx .140" Dia. 
CKIS Style to 10,000 PF ..... 500" L x .250" Dia. 
CK16 Style to 56,000 PF ..... 690" Lx .350" Dia. 

SPECIFICA TIONS 

Capacitance, 
Range, TEMP.-COMP. BODIES 

1/2 pf - 2200 pf 
GEN. PURPOSE BODIES 
50 pf - 150,000 pf 

Voltages, 25 WVDC, 50WVDC, 
200 WVDC and 500 WVDC 

Leads, Tinned Copper, Nickel or 
Dumet to MIL Spec. 

Shapes, Square, rectangular, 
single or multiple element. 

SPECIFICA nONS 

Capacitance, 
Range, 5 pf - 100.000 pf 

Voltages, 10 WVDC - 50 WVDC 
Sizes, .095" max. wide x 1/4" 

max. long x .0951' max. 
thick through 750 pf. larger 
values 5/16" max_ long. 

Leads, #26 Tinned Copper, Nickel 
or Dumet to Mil Spec. 

SPECIFICA TIONS 

Capacitance 
Range, 1/2 pf - 20,000 pf 

Voltages, 50 WVDC 

Leads, #30 Tinned Copper, Nickel 
or Dumet to MIL Spec. 

RIBBON LEADS 
Style ALA 

Size and specifications same as \\Thinlinelf 

capacitors shown above l except radial 
and axial tinned copper ribbon leads, 
approximately .006" thick " 3/32" 
wide for units with max. size of .150" 
and up; .045" wide for smaller units. 

CHIPS 
SINGLE LAYER 

D 
Sizes, .030" Sq. and up 

Capacitance, SUPER-K Ceramic 150 PF. to 10,000 PF 
HIGH-K ,,100 PF. to 5,000 
STABlE-K 50 PF. to 2,700 
lOW-VAR 20PF.to1,000 
TEMP. COMPo " 1 PF. to 330 

Electrodes, Normally silver. Other precious 
meta Is on request 

Voltage, 50 WVDC 

CHIPS 
MONOLITHIC MULTILAYER 

Sizes, From .050" x .050" x .050" 
to .610" x .310" x .080" 

Capacit';"nce, STABlE-K Ceramic 10 PF. to 2 MF. 
NPO 1 PF. to .027 MF. 

Electrodes, Normally silver. Other precious 
metals on request 

Voltage, 50 WVDC 

See YELLOW SECTION for Local Offices. Phones eern/1969 



WEST-CAp© 
CAPACITORS 
AND FILTERS 

CERAMIC CAPACITORS 

RECTANGULAR AND 
TUBULAR STANDARDS 

CAPACITANCE VALUES 

from 5pf to 10,uf 

(medium "K" dielectric) 

from 1 pf to .2,uf (NPO) 

VOLTAGE: 50 to 500 VDC 
TOLERANCE: down to 1% 

TEMPERATURE RANGE: 

-55°C to 150°C 

Meets or exceeds 

MIL-C-11015, 

M I L-C-39014 

CHIPS FOR 
HYBRID CIRCUITRY 

CAPACITANCE VALUES 

from 5pf to 2,uf 

(medium "K" dielectric) 

from 1 pf to .2,uf (NPO) 

VOLTAGE 50 to 500 VDC 
TOLERANCE: down to 1 % 

TEMPERATURE RANGE: 

- 55°C to 150°C 

SPECIAL DESIGNS 

We invite you to consult 

with us on your special 

requirements. 

"RAP-N-FIL" CAPACITORS 

CAPACITANCE VALUES 

from .001,uf to 12,uf 

VOLTAGE: 50 to 1000 VDC 

TOLERANCE: down to 1% 

MYLAR: - 55°C to 125°C 

(CMT style meets 

MIL-C-27287) 

POLYSTYRENE: 

- 55°C to 85°C 

METALIZED MYLAR: 

- 55°C to 125°C 

POLYCARBONATE: 

METALIZED 

POLYCARBONATE: 
-55°C to 125°C 

eem /1969 
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'Mii'h'ffifi SECTION 1500 

san fernando 
electric manufacturing company 

HERMETIC CAPACITORS 

Metal case 

with compression glass seals 
APPLICABLE MIL 

SPECIFICATIONS 

MIL-C-25 

• Paper-Foil 
• Metalized Paper 

• Mylar 
• Metalized Mylar 

• Polycarbonate 
MIL-C-14157C • Metalized Polycarbonate 

• 

MIL-C-18312 
MIL-C-19978 

Available in all capacitance 

values, voltages, and 

tolerances per applicable 
MIL specifications. 

EMI/RFI FILTERS 

RFI POWER LINE FILTERS 
Meets applicable portions 

of MIL-F-15733E. 

ATTENUATION: 1 OOdb at 

14KC up to 10GC, 30KC up 

to 1 OGC, 1 OOKC up to 

10GC. 20, 30, 50,75, & 

100 amp ratings in single, 

dual or triple circuit 

models. 

SUBMINIATURE RFI FILTERS 

VOLTAGE RATING: 
20, 100, 

200VDC-115VAC 

OPERATING CURRENT: 

60 mA thru 15.0 amps. 

OPERATING TEMPERATURE: 

-55°C to +1250 C 

• Polystyrene 
• Metalized Polystyrene 

• Teflon 
• Metalized Teflon 

San Fernando Electric Manufacturing Company 
1501 First Street, San Fernando, California 
Tel. (213) 365-9411 ITWX (213) 764-5963 
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SECiiON 1500 ,A,j,ijilfiiQ 

Wrap and Fill, round Hermetically, sealed, tubular Hermetically, sealed, rectangular 

17 SERIES - METALIZED MYLAR ". 17. 17G 

For circuits that require the ultimate electrj- 100 200 400 60'0 100 200 400 600 100 200 400 600 
cal properties Non Polar coupled with the CASE SIZES VDC VDC VDC YOC CASE SIZES VDC VDC VDC VDC CASE SIZES VDC YOC YOC YOC 
smaJlest size over a wide temp. range. DIA. lGTH. MFD MFD MFD MFD DIA. LGTH. MfD MfD MfD M'D TK. WD. LG. MFD MFD MFD MFD 

IR: 50K Meg X MFD Min. + 250 C .17 .40 .DOI .001 .001 .001 .175 .500 .022 .0068 .0033 .001 .22 34 .562 ,082 .027 .01 .0047 

OF Less Than 1 % 1KHZ at +25"C .17 .40 .022 0068 .0033 .0012 .195 .500 ,039 .0082 .0068 .{)O49 .22 .34 .687 .22 .056 .033 .018 
22 .40 .039 .027 .01 .0047 .235 .500 ,027 .01 .22 .34 .812 .33 .10 056 .027 

Dielectric Strength: 200% of rated VDC 1 23 .54 .12 .033 .027 .0082 .195 .625 ,056 .0056 .22 .34 .937 .,. .12 .068 .033 
Min. Max. .27 .54 .18 .12 047 01 .235 .625 .12 .056 .018 .01 .22 .34 1.125 .6' .18 I .047 

• Temperature Range: -55' C to +125" C .32 .67 .5'0 .22 056 .0]5 .312 .625 .IS .12 .047 3I .41 .937 .82 .27 .15 .068 
.34 .83 .68 .33 .12 .039 .312 .750 .33 .18 .056 .015 3I .41 1.125 1.0 .39 .18 .1 

• Voltage versus Temp.: 100% rated Voltage 46 .83 .39 18 047 .400 .750 ,. 27 .1 .033 Jl .41 1.312 1.5 ,. .27 .12 
to 100" C 50% derating to + 1250 C .28 97 .82 .400 .875 .68 .39 .12 .047 40 .57 1.125 2.0 .75 .39 .13 

• Capacity versus Temp.: -55<> C to +25" 
.39 .97 l.5 .47 22 400 1.125 l.5 .68 .056 40 .57 1.312 3.0 82 .56 .27 
47 .97 .68 .27 .400 1.375 2.0 .1 .40 .57 1.562 1.0 .68 .33 C, +5% change; +25'C to +85' C, 41 1.17 2.0 82 .33 .082 .500 1.375 4.0 1.5 .39 .15 .40 .57 1.812 5.0 l.5 .82 .39 +3%, and +250 c to +105' C, +7% .56 1.17 5.0 1.5 .,. 18 .562 1.375' .,. .18 .,. .65 1.562 2.0 1.0 .,. 

change .60 1.17 .56 .67 1.375 5.0 .56 .50 .65 1.812 .56 
• Quality Control and Production Tests con- 65 1.68 10.0 4.0 1.0 68 .562 1.875 .20 .82 .39 .50 .65 2.062 '.0 1.5 .75 

sist of 100% group A requirements of MIL .89 1.68 20.0 '.0 3.0 1.5 .670 1.875 10.0 4.0 1.0 .56 .50 .65 2.312 3.0 .82 

C 18312 on hermetic seal style E and all 
.750 1.875 12.0 5.0 l.5 .82 .SO .80 2.062 12.0 2.0 10 

tests except for moisture leak tests on .SO .80 2.312 15.0 5.0 

styles W-U·R-N·g.·DD-

22 SERIES - METALIZED POLYCARBONATE 22R 22E 22. 
For circuits that require flat T.C., low losses, 200 400 200 400 600 ,. 100 200 400 600 
small size over a wide temperature and fre· CASE SIZE YOC YOC CASE SIZES VOC VDC VDC CASE SIZES VOC VDC VDC VDC VDC 
quency range. Used in many wave filter, dis· OIA. LGTH MfD MfD orA. LGTH. MfD MfD MfD TK. WO. lG. MfD MfD MfD MFD Mm 
criminator and critical timing circuits. .18 .40 .01 .0047 .175 .500 .001 .001 .22 .34 .562 .39 .039 .015 .0063 .0047 

IR: lOOK Meg X MFD Min. at +25~ C 21 .40 .022 .01 .175 .500 .0082 .0015 .22 .34 .687 .56 .056 .056 .015 .01 
.18 .54 .027 .015 .195 .500 .012 .0022 .001 .22 .34 .812 .82 .18 .082 .022 .015 

• OF less than .3% measured 1KHZ at 250 C .235 .500 .022 .01 .0062 .24 54 .056 .027 195 625 .027 .015 0082 .22 .34 .937 1.0 .39 .12 .033 .022 
• Dielectric Strength: Up to 200% of rated .38 .54 .082 .047 .235 .625 027 .01 .22 .34 l.l25 .18 .047 .027 

VDC Max. I Min. .24 67 .1 056 .312 625 .056 .047 0" .31 .41 .937 2.0 .68 .39 .056 .03:1 

• Temperature Range: -55 0 C to + 1050 C. 
.29 .67 .15 .1 .312 750 .18 .1 .022 .31 .41 1.125 3.0 1.0 .,. .082 .056 
.32 .67 .25 .12 .400 750 25 .1t' 033 .31 .41 1.312 .12 068 

~h1~n5oPCoperIY encased will operate to .32 .83 .27 .15 .400 .875 .39 .15 .039 .40 .57 1.125 5.0 .75 .18 .12 
.39 .83 .39 .18 

.500 .875 
.4i .18 .047 .40 .57 1.312 2.0 .82 .25 .15 .400 1.125 .27 068 

• Temperature Coefficient: From -55 0 C to .41 .97 .47 .22 .500 1.125 .56 .33 .12 .40 .57 1.562 7.0 3.0 1.0 .33 .18 

+25 0 C, 1.5% max change; +25 0 C to .4' .97 .56 .33 .400 1.375 .68 .39 .15 .40 .57 1.812 1.5 .39 .25 

+ 105 0 C, -.7% max. change. .38 1.16 .68 .39 "0 1.375 1.0 .,. .18 .50 .65 1.562 10,0 7.0 .47 .27 
.45 1.16 1.0 .5 .562 1.375 l.5 56 .27 .50 .65 1.812 10.0 2.0 .56 .33 

QC & Production Tests consist of 100% ,. 1.16 l.5 .68 56~ 1.875 2.0 .82 .50 .65 2.062 .68 39 
to group A reqUirements MIL C 18312 on .4' 1.78 2.0 .75 

.670 1.875 3.0 .50 .65 2.312 3.0 .75 .,. 
hermetic seal style E and to all except 675 1.78 4.0 

.750 1.875 5.0 .60 .80 2.062 5.0 1.0 .75 
moisture leak test on styles W~U·R·N-800,. 

13 SERIES - POLYSTYRENE 13. llE 

For t~e instruments that re~uire 10f!g term 100 200 400 600 100 200 400 *The pictorial UGH style series 
stability, low leakage, minimum dielectric CASE SIZES VDC VDC VDC VDC CASE SIZES Vet; VDC VDC 
absorption. OIA. LGTH. MfD MfD MFD MfD OIA. lGTH. MfD MfO MfD displayed are not standard; 
Used in many critical computer timing and .280 .680 .001 .001 .001' .001 .195 .625 .0027 .0015 

hybrid circuits. .280 .680 .01 .0068 .005 .003:} .195 .625 .0039 .0018 however depicts two popular 
312 .680 .022 .01 .0082 .0068 .195 .75 .0082 .0033 .001S 

• Temperature Range: -55~ C to +85~ C .312 .875 .033 .015 .01 .032 .235 .75 .012 .0068 .0027 
methods of mounting features . • IR: lOOK Meg X MFD Min +25 0 C 343 .875 .039 .027 .015 .01 .312 .75 .022 .015 . 01 

• OF: .05% Max 1KHZ at + 25° C .375 .875 . ., .033 022 .015 .400 .87 .068 .033 .018 
468 .875 .082 .039 .025 .500 1.0 .12 .068 .033 Many mounting and terminal 

• TC: 130 PPM / ' C ±20 PPM 406 1.0 .1 047 033 .02 .562 1.12 .22 .1 .068 

• Quality and Production test Consists of .468 1.0 .12 . ., .039 .027 .562 1.375 .33 .15 .1 
features be designed .437 1.25 .15 .068 . ., .033 can and 

100% to group A level of MIL C 19978 on .50 1.25 .20 .1 .068 .039 
style E and all requirements except mois- .531 1.25 .27 .15 .082 05 manufactured to your specifi· ture leak test. on style R. 

cations by request to our rep· 

resentatives or factory direct, 

without delivery delay. 

10 SERIES - MYLAR FOIL 10. 10E 

For the instrument that requires high reli- 100 200 400 600 1000 100 200 400 600 

ability, precise characteristics year after year. CASE SIZES VDC VDC VDC VDC VDC CASE SIZES VDC VDC VOC voc 
IMPORTANT NOTICE: The NEW Used in many communication, telephone, OIA. LGTH. MfO MfO MfO MfO MfD OIA. LGTH. MfO MfO MfO MfD 

tracking and test instrument devices. .156 .500 .001 .001 195 .625 .001 DOl .001 .001 50VDC and lOOVDC miniature • Temperature Range: -55" C to +125" C .156 .500 .01 .0082 .195 .625 .015 01 0047 .0015 
203 .500 .015 .015 235 .625 015 .0058 

• IR: 50K Meg X MFD Min. at + 25" C .203 .625 .022 .022 .0068 .312 .625 .027 .015 sizes are now displayed in our 
• Dielectric Strength: 200% of rated VDC .265 .625 .0'39 .027 .01 312 .750 .082 .033 .0082 

max. I Min. 218 .750 .047 .03 .02 .0047 .001 .312 .875 .12 .047 .027 22 series case styles, G. N, B. D • .296 750 .082 .047 .022 .0032 0015 400 .875 .15 . 082 .047 .022 
• OF less than .5% 1KHZ at 25° C 312 .750 .068 .025 .01 400 1.125 .22 15 .068 .027 

• Temperature Coefficient: .281 .875 .1 .075 .027 .015 .0022 .400 1.375 .33 .22 .1 .033 and are also available in case 
+5% change from _55 0 C to +25 0 C .375 .875 .15 .1 .047 .022 .01 .500 1.375 .,. .33 .15 .068 

+5% change from +25 0 eto +85 0 C .359 1.0 .22 .068 .027 .015 .562 1.375 .56 .47 .22 .082 
styles R. E, W. U. metalized .,. 1.0 .12 .06' .670 1.375 .90 .27 

+9% change from +25 0 C to + 105 0 C .406 1.125 .3'tJ .22 .670 1.875 I.. 56 .12 
+ 14% change from +25<> C to + 1250 C .468 1.250 .47 33 .15 .082 .047 .670 1.875 1.25 .82 .39 .15 polycarbonate only. 

• QC and Production Tests are 100% to .625 1.250 .82 .47 .1 .750 1.875 1.5 10 56 .33 
groqp A of MIL C 19978 on hermetic style .609 1.375 .56 .27 15 1.0 1.875 2.0 1.5 .82 .39 

E and all tests except moisture leak re-
quirement style R. 
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- .. ~ .. Axial - [OJ W [UJ ~. ~ - []3 I I I 
I 

Wrap and Fill, rectangular Molded, radial leads Molded, axial leads. Epoxy Dip Case 

17W/17U "M "8 "D 

100 200 400 600 100 200 400 GOO 100 700 400 600 100 200 400 600 
CASE SllES 'DC VDC 'DC VDC CASE SIIE 'DC VDC VDC VDe CASE SIZES VDC 'DC 'DC 'DC CASE SIZES 'DC 'DC 'DC 'DC 

T'HK. WOTH. lGTH. MFD MFD MFD MFD lGTH. T'HK HT MFD MFD MFD MFD TK WD. LG MFD MFD MFD MFD T'HK. HGHT. lGTH MFD MFD MFD MFD 

.12 .22 .40 001 .001 001 .335 .095 295 .039 .01 0027 17 29 42 001 001 001 001 17 35 39 .022 01 0068 0022 

.12 .22 40 022 .0056 .0033 001 42 16 31 .047 027 .012 0047 17 29 .42 047 027 01 0047 .19 38 39 .039 027 01 0047 

.17 .27 40 .039 .027 01 0047 55 .16 31 .12 033 022 .012 .17 29 57 .056 033 012 .006? " 35 52 082 047 015 0056 

.17 .28 .54 .12 .039 .018 0082 55 .19 38 18 056 17 29 57 .12 "9 015 .0082 26 45 52 18 10 047 01 

.21 32 54 .18 12 047 .01 55 .24 .38 27 12 047 23 36 57 15 047 018 009 23 42 65 22 12 056 012 

.25 38 .67 .39 18 .056 012 55 .30 40 39 I .23 36 .57 .27 DB2 039 .01 25 45 65 .39 15 082 015 

.30 .42 67 .50 27 082 .015 68 19 50 68 29 42 57 39 15 047 35 55 65 5 27 I 

.27 38 .83 .56 29 .1 033 67 .30 50 27 018 29 42 67 68 27 I 015 .27 43 .81 55 027 

.42 50 .83 68 .33 .18 .047 82 .30 70 18 033 39 54 82 1.0 5 18 047 .42 60 81 68 39 is 047 

.22 .35 .97 82 .47 .2 .88 25 50 1.0 39 39 54 1.04 2.0 68 27 37 .53 .95 1.0 56 

.32 46 .97 1.5 .68 22 1.0 .37 50 2.0 .68 .27 .056 39 54 1.l9 2.5 1.0 39 I 38 .59 .95 1.5 68 .22 

.34 5 1.17 2.0 .82 33 1 1.24 40 75 5.0 1.5 58 .18 56 72 \.24 5.' 1.5 56 18 46 66 95 27 
47 .65 1.17 5.0 1.5 56 .18 1.75 57 .75 8.0 3.0 1.5 .39 56 72 l.75 10,0 '.0 1.0 5 .34 .55 l.lS 082 

.47 56 1.68 8.0 2.0 82 .27 39 60 l.lS 2.0 75 33 iO 

.50 .65 1.68 10.0 '0 1.0 .39 43 65 1.15 3.0 1.0 39 12 
65 85 1.68 15.0 50 1.5 82 

.75 1.0 1.68 20.0 8.0 2.0 1.5 

22W/Z2U 22M m 22D 
200 .00 

50 100 200 400 600 50 100 200 400 600 CASE StZES CASE StZE YOC voc 
T'HK WOTH LGTH MFD MFD CASE SIZES YOC 'DC YOC VDC YOC CASE SIZES VDC YOC 'DC YOC YOC +.032 50 100 200 400 600 

T'HK WDTH HOT MFD MFD MFD MFD MfD T'HK. WOTH.lGTH MFD MFD MFD MFD MFD _.096 YOC YOC VDC YOC YOC 
12 22 40 01 001 

.395 .095 295 068 01 .0058 0015 .17 29 .42 .1 . 047 022 .01 .0033 
T'HK_ HGLlGTH . MFD MFD MFD MFD MFD 

.15 .27 40 022 01 
13 23 54 027 DI> 42 16 .31 .075 .047 01 0022 17 .29 .57 .22 I 039 022 0068 .19 .36 .39 .068 01 01 0022 0015 

16 28 .54 047 017 42 18 31 I .022 0047 .0022 .23 .36 57 .33 .22 082 047 01 .18 .39 39 .015 .0047 0022 

.21 32 54 082 047 .55 16 .31 .12 .039 .018 0047 .29 .42 .57 .68 27 I .018 .23 .45 .39 .1 .0 .022 01 

.18 29 67 I 056 .55 18 .31 .22 15 .056 .027 " .42 67 25 027 .18 .39 .52 .18 .12 .033 .0047 

22 40 67 25 12 .55 185 38 18 .068 29 .42 .82 10 .75 27 .068 .26 .45 .52 .50 .22 .082 .027 01 

28 38 83 27 15 55 24 38 .50 .22 082 039 .012 39 54 .82 1.5 1.0 50 .12 .082 .35 .58 .52 .68 27 047 018 

.32 45 83 39 iR .55 30 40 .68 .27 .047 .018 39 54 1.04 20 .6B .18 .35 .53 .64 .25 .027 

33 48 97 47 27 .67 30 .45 .39 .22 .027 39 54 Lt9 5.0 3.0 82 .33 .15 .49 .72 .64 56 12 

.40 55 97 56 36 67 .30 .50 .56 .068 .56 72 1.24 10:0 5.0 1.5 .5 .27 .35 .55 .81 .75 .33 039 

32 43 1.16 68 50 82 30 .42 1.0 .27 I .039 56 .72 1.15 18.0 8.0 3.0 82 .39 .40 .63 .81 10 .39 .15 .056 

437 .95 1.16 15 " 
82 40 .50 15 1.0 50 .15 .068 .56 72 1.9~ 22.0 .44 .68 .81 15 1.0 .18 082 

1.0 .37 50 3.0 1.5 68 .1 .38 .61 .95 .47 25 
1.24 .40 50 5.0 20 .82 .22 .42 .66 .95 3.0 15 .56 .3' 
1.24 57 .75 10.0 4.0 1.5 50 27 37 .63 1.15 75 .1 
1.15 57 75 18_0 6.8 30 .82 .33 .43 .65 1.15 50 20 1.0 39 12 
1.75 .57 10 22.0 10.0 

ORDERING AND PART NUMBER INFORMATION 

The sizes shown are maximum capacity for each size versus VDC. The dimensional tolerances for case styles R·W-U·D 
are ± ,05. Styles G-B·N·E are ± ,031, on length, and ± ,015 for other dimensions, All units are available In any value, 
ranging from ,001 MFD to their maximum capacity, with tolerances to ± 1%, Standard tolerance is ± 20%. Other 
types of leads, configurations, and encasements are available upon request to meet your special requirements. 

*9 
Hermetic case 
Style Accessories 
9 = Insulated Sleeve 

T=UD-

U= 

E= 

eern /1969 

17 E *1 B 103 
Dielectric Case Style Circuits Voltage Capacitance 
17 = Metalized E = Hermetic Rnd. 1 =Case Floating B = 100 VDC Expressed in 

Mylar G = Hermetic Rect. 2 = Case ground C= 200 VDC MMFD 
22 = Metalized W=Wrap Fill, 3 = Case ground D= 300 VDC 103=,01 MFD 

Polycarbonate Oval, Axial With Lead E = 400 VDC Last digit 
10=Mylar Foil U=Wrap Fill, 5 = Feed Through F = 600 VDC No. Zeros 
13 = Polystyrene Oval, Radial G=1000 VDC 

Foil N = Molded Radial 
B = Molded Axial 
R=Wrap Fill, Round 
D=Epoxy Dip 

*Use these key part numbers only when ordering style E,G, her
metic seal encasements. Remaining part numbers are applicable 
when ordering case styles R-W-U-N-B-D. 

See YELLOW SECTION for Local Offices, Phones 

K 
Tolerance 
Standard ± 20% 

K=±10% 
J=± 5% 
H=± 3% 
G=± 2% 
F=± 1% 

691 
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Type 500-Electrolytic 
Computer Grade .5· C 
BULLETI~2236 

Type 557-Electrolytic 
-55·C to +125·C 
BULLETIN 2240 

Type 50S-Electrolytic 
Instrument Grade 
BULLETIN 2235 

Type R-Mica Molded 
BULLETIN 2320 

Type A & R-Mica 
Molded Fixed Terminal 
BULLETIN 2321 

Type 2'1-Cast Mica 
Transmittilll 
BULLETI N 2324 

SPECIFY 
SANGAMO 

CAPACITORS 
and 

INDUCTORS 
for 

Industrial 
Military 

Computer 
Communications 

and 
Instrument 

Applications 

For more detailed information 

see the Sangamo listings in the 

Radio Electronic MASTER or 

contact your nearest Sangamo 

Representative. 

SANGAMO 
ELECTRIC COMPANY 

P.O. BOX 128 
PICKENS, SOUTH CAROLINA 29671 

Phone: 803 - 878-6311 

See YELLOW SECTION for Local Offices, Phones 

Type OCM-Electrolytic 
Computer Grade 65· C 
BULLETIN 2231 

Type 555-Electrolytic 
Commercial Grade 
BULLETIN 2239 

Type RVC-Paper 
Commercial and Military 
BULLETIN 2425 

Type S -Paper 
Hermetically Sealed 
BULLETIN 2421 

Type M-Mica Button 
Type O-Mica Dipped 
BULLETINS 2311.2323, & 2312 

Type G-Mica 
Transmitting 
BULLETIN 2322 

Type ET & NV I ndueM ... 
Fixed. & Tunable 
BULLETI NS 2721A & 5103._ 

eem/1969 
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Get SPRAGUE 
CAPACITORS ... RESISTORS 
INTERFERENCE FILTERS 
from Key Distributors ... 
OVERNIGHT! 

• • • 

Sprague's key electronic parts distributors located throughout the 
country are ready to save you time, save you money, on the highest 
quality line of capacitors, resistors, and interference filters in the 
industry. Popular military and industrial components are available 
in pilot production quantities ... at regular factory prices ... 
overnight! 

MAKE YOUR SELECTION FROM THE 1969 EDITION OF 
The ~-~ MASTER 

CAPACITORS PAGE 
TANTALUM ELECTROLYTIC 

Solid Electrolyte. . .357,358,359,360,361,368,369, 370 
Foil Type. . 362, 363, 371, 372 
Sintered-anode 364, 365, 366, 367, 373 

ALUMINUM ELECTROLYTIC 
Twist-prong Base. 374,375,376,377 
Octal-Base. . . .386 
Tubular, Axiol-Iead. 378, 379, 380, 381, 382, 384, 385 
High Capacitance. 383,384,385 

PAPER 
Metal-clad Tubular 
Metal-encased, Bathtub 
Metal-encased, Rectangular> 
Metal-encased, Cylindrical. 

METALLIZED PAPER 
Metal-clad Tubular .. 
Molded Tubular. 

FILM 
Molded Tubular. 
Dipped Tubular. 
Film-wrapped Tubular. 
Printed Wiring Board. 

METALLIZED FILM 
Metal-clad Tubular. 
Film-wrapped Tubular, ' 

PAPER AND FILM COMBINATION 
Molded Tubular. , , 
Dipped Tubular. 
Metal-clad Tubular. 

CERAMIC 
Molded Tubular, 
Disc .. 
Monolythic®, Layer-built, . , 
High Voltage, . , 
Arc Suppression. 

MICA 
Miniature Molded, 

TRANSISTORS 
Germanium. 
Silicon, 

.387-398 
.386,409 
399, 409 

409 

401 
, .401 

408 
403, 407 

, ,408 
407 

407 
... 402 

. ,404,405 
406 

. .400 

411 
414, 415, 416, 417, 418, 419 

.411, 41 2, 41 3 
. ,419 

.,"""'" ,419 

420 

",1297,1298,1299 
.,' ,1297, 129~ 1299 

MICROCIRCUITS 
Unicircuit'1 Integrated Circuits 

RESISTORS 
FILM 

Metal-film, 

WIREWOUND 
Ceramic Shell, Axial-lead, 
Ceramic Shell, Tab-terminal. 
Vitreous Enamel, Axial-lead. 

PAGE 
947,948,949 

1202 

. 1196, 1197, 1198, 1199 
, .. 1199 

1200,1201 

INTERFERENCE FILTERS 
Hypass1i) Capacitors. 
TVI & VHF, 
Fluorescent. 
Motor 

PULSE TRANSFORMERS 
SCR Triggers. 

DECADE INDUCTORS 
Bench-top Style. 

TEST EQUIPMENT 
Capacitor Analyzers 

,410 
,.410 

410 
410 

.1461 

" .929 

,929 

Complete technical details on any of the productJ 
listed above are atJailable upon request to the Tech
nical Literature Department, Sprague Products Co., 
487 MarJhall Street, North AdamI, Mass. 01247. 

SPAAGUE® 
THE MARK OF RELIABILITY 

eem /1969 See YELLOW SECTION for Local Offices, Phones 693 
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Your choice is practically unlimited at TANSITOR 

Type 

Il-C-3965D 
Foil Cl20, 21, 
22, 23, 30, 31, 

33 

Custom Made 

Foil, Rectangular 

Mil-C-3965D 
Foil Cl51, 52, 
53,54 

Foil Axial 

Solid 

Tansitor 
Part No. 

CM 

R 

TE 51, 52, 
53,54 

TC 

FOR TECHNICAL DATA ... 

Temp. 
Rating 

-55 - +85°C 
+125°C derated 

-55 - +12SOC 

-55 - +125°C 

-55 - +85°C 
+ 125°C derated 

-.55 - +125°C 

-55 -+125°C 

and further information or prices 
write to TANSITOR ELECTRONICS, INC. 

at the-address on right. 

Voltage 
Range 

3-300 

3-300 

10-100 

10-150 

6~200 

2-35 

Capacitance 
Range,Mfds 

0.25 to 440 0.5 to 1,750 

19 to 1,400 120 to 310,000 

13 to 460 6 to 3,500 

13 to 460 6 to 3,500 

1.7 to 560 

Size Range 
Inches 

0.188 x 0.688 to 0.375 x 2.750 

x 1.062 x 3.875 to 3.562 
x 3.875 

1.312 x 0.75. x 1.375 to 1.312 
x 0.75 x 2.50 

1.312 x 0.75 x 1.375 to 1.312 
x 0.75 x 2.50 

0.188 x 0.453 to 0.375 x 0.766 

TANSITOR ELECTRONICS, INC. 

WEST ROAD I BENNINGTON, VERMONT 

TEL. 802-442-5473· TWX 710-360-1782 

694 See YELLOW SECTION for Local Offices, Phones eem/1969 



HIGH-VOLTAGE 
FAST -DISCHARGE 

CAPACITORS 
Developed in response to customers' 
inquiries, these capacitors meet exact
ing requirements in energy discharge 
applications. 

PULSE 
LASER 
CAPACITOR 
(Pat Pending) 

Model ESC-302: O.Ol,uf, 20kv, 3 nano
henries; life: 108 shots at a repetition 
of 100 pps. Size: 4%,' dia x 3" high. 

LOW 
INDUCTANCE 
CAPACITOR 
& DISCHARGE 
SWITCH 
(u.s. Patent 3 343 051) 

Model ESC-248A: 3 kilojoule, 20kv, 
5 nh, with Model SBG-5 discharge 
switch and trigger assembly. Size: 
14" x 7" x 31" high overall. 

COAXIAL-DISC 
CAPACITOR 
(u.s. Patent 3 346 790) 

Model ESC-328A: O.l,uf, 20kv, 1 nh. 

A new version of our patented coaxial
disc capacitor - it is expressly de
signed to facilitate assembly of low 
inductance capacitor stacks to oper
ate at the megavolt levels required in 
EMP research. Photo shows 2 cap
acitors slightly offset. A single ca p
acitor measures 11%" dia x 0.437" 
thick. U nits available to 50kv. 

PULSE
FORMING 

NETWORKS 
.. . from the smallest 
to the largest 

Model peE·l: Pulse·forming network 
installed at Griffis AFB. Peak charge 
voltage: 252kv; peak power: 180 
megawatts; PRF: 180 pps; ripple: 
less than 1%. 

TOBE DEUTSCHMANN pulse-forming 
networks range from miniature units 
to high-power installations like the 
one shown above. This unit, designed 
and built to a rigid performance 
specification, is more than 8 feet 
high, 5 feet wide, and 22 feet long. 

Whatever your requirem!!nts for 
PFN's, low-Z pulse lines, or pulse 
capacitors, we can design and build 
reliable units to satisfy your need. 

'4J.iiijlfiUti SECTION 1500 

MICA-PAPER 
PLASTIC FILM 

CAPACITORS 
rated for high-voltage 
pulse & dc applications 
feature: 
• High Reliability. 
• Encapsulated Construction. 
• Extremely Low Dissipation Factor. 
• Close Tolerance Matching Between 

Sections. 
• Compact Size. 

Size 4%" x 29/16" x 214" high. 

Developed for airborne radar modu
lators, TDL mica-paper capacitors 
are available as multiple section E
line pulse networks with internal or 
external coil. Prototype quantities to 
your specifications can be supplied 
on short delivery. 

Model PRN-368: Five-section pulse 
capacitor; capacitance per section: 
0.0225,uF; difference between adja
cent sections: less than 450pf; life: 
10,000 hrs min at 65C; PRF: 200pps 
at 4100 volts; pulse width: 5.7,u sec. 

RADIO INTERFERENCE 
FILTERS ... 
The name TOBE DEUTSCHMANN has 
been synonymous with pioneering 
efforts in the field of RFI filters. 

TDL has currently under develop
ment a new series of filters to meet 
the advanced requirements of indus
try and the military. If you have an 
application for radio interference 
filters write or call on your specific 
needs. 

Our units have proved their reliability worldwide in both research and industrial installations. For high 
voltage capacitors, discharge switches, pulse networks, pulse capacitors, and RFI filters, write or call ... 

TOBE 
-DEUTSCHMANN-
LABORATORIES 

BOX 74 • CANTON, MASSACHUSETTS 02021/TEL 617 828-3366 

eem /1969 see YELLOW SECTION for Local Offices, Phones 695 
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Miniature Ceramic Capacitors usee 
GENERAL SPECIFICATIONS: Temperature: _55° to 125°C - Weldable and Solderable - Case Markings: Capacitance, tolerance and 
voltage, "uscc" / K1200 DIELECTRIC CHARACTERISTICS: Dissipation Factor: Less than 2.5% at 1 kHz - Insulation Resistance: 
100,000 megohms or 1000 megohm-Mfd at 25°C, whichever is less _ Voltage Temperature Limits: 15%, -25%; _55° to 125°C, 
with voltage / NPO DIELECTRIC CHARACTERISTICS: Dissipation Factor: Less than .15%, 1 MHz - Insulation Resistance: 100,000 
megohms or 1000 megohm-Mfd at 25°C whichever is less _ TC: O± 30PPMrC; _55° to 125°C - Dielectric Strength: 2.5 x rated 
voltage - meets or exceeds applicable requirements of MIL-C-20. 

©Copyrlght 1969 US Capacitor CorporatlOll 

Tubular - 0 -
PRECISION EPOXY CASEI AXIAL LEADS ~1250MIN--l L j.- ± .010 D ± .005 -..j ~ 

CAPACITANCE 0 L CAPACITANCE 0 L 

CIO .15 Mld-.25 .200 .500 CI3 
.5 pF-430 .090 .185 

.500 470 -680 .090 .250 

'Series 
.27-.56 .250 

Series 50 .68-1.0 .250 .690 750-ll00 .125 .250 

WVdc 1.5 .300 .690 1200-3300 .125 .375 

K1200 2.0 .350 .690 NPO 
3600-5600 .140 .425 

50 
2.5 and 3.0 .400 .690 6200-.012 Mid .200 .500 

WVdc .013-.027 .250 .500 

.030-.039 .250 .690 

1 pF-.012 Mid .095 .185 .043-.075 .350 .690 

.015·.022 .095 .250 .082-.15 .480 .690 

.027-.056 .125 .250 .16-.20 .540 .690 

.068·.12 .140 .425 
100 .15-.22 .250 .500 

WVdc .5 pF-470 .090 .250 
.25-.39 .250 .690 510-1200 .125 .375 
.47-.82 .350 .690 1300-2700 .140 .425 
1.0-2.5 .450 .690 100 3000-5600 .200 .500 
3.0 .500 .690 WVdc 6200-.01 Mid .250 .500 

.Oll- .013 .250 .690 
.015-.024 .350 .690 

1 pF-1200 pF .095 .250 .027-.062 .480 .690 

200 1500-.015 Mid .125 .250 

WVdc .018-.047 .140 .425 

.056-.120 .225 .425 .5 pF-100 .090 .250 

1l0-330 .125 .375 
Capacitance Tolerances: J. K (std) and M 360-470 .140 .425 

200 510-1800 .200 .500 

C20 10 pF-.012 Mid .080 .150 WVdc 2000-3000 .250 .500 

Series 50 .Ql5-.027 .095 .185 3300-3600 .250 .690 

WVdc .033-.056 .095 .250 3900-6800 .350 .690 

.068-.12 .125 .250 7500-.020 Mid .480 .690 
K1200 .15-.22 .140 .250 

Capacitance Tolerances: J, K (std) and M Capacitance Tolerances: 

, CERAMOLITHIC 
.5pF-4.7 pF C,D 

C22 50 10 pF.-039 Mid .100 .250 5.1-6.8 J,K 

Series WVdc .047-.12 .140 .400 7.5-12.0 H,J,K 

13-27 G,H,J,K 

30-.2 Mid F,G,H,J,K 

K1200 100 10 pF-.022 Mid .100 .250 
WVdc .027-.12 .140 .400 

FOR RFljEMI FILTERS SEE THE USCC LISTING IN 
Capacitance Tolerances: J, K and M (std) SECTION 2700. 

To order, specify: series, voltage, capacitance and tolerance. 

Capacitance Tolerances: C = ±.25 pF, D = ±0.5 pF, F = ±1 %, G = ±2%, H = ±3%, J = ±5%, K = ±10%, M = :'::20% 

U.S. CAPACITOR CORPORATION _ 2151 N. LINCOLN STREET, BURBANK, CALIF. 91504 - (213) 843-4222. TWX: 910-498-2222 
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~ ________________________________ ~i!§!§~.ii~hl~. ~ffi~.= SECTION 1500 

Miniature Ceramic Capacitors usee 
GENERAL SPECIFICATIONS: Temperature: -55' to 125'C _ Weldable and Solderable - Case Markings: Capacitance, tolerance and 
voltage, "uscc" I KI200 DIELECTRIC CHARACTERISTICS: Dissipation Factor: Less than 2.5% at 1 kHz - Insulation Resistance: 
100,000 megohms or 1000 megohm-Mfd at 25'C, whichever is less _ Voltage Temperature Limits: 15%, -25%; _55' to 125'C, 
with voltage I NPO DIELECTRIC CHARACTERISTICS: Dissipation Factor: Less than .15%, 1 MHz - Insulation Resistance: 100,000 
megohms or 1000 megohm-Mfd at 25'C whichever is less _ TC: a ± 30PPMI 'C; -55' to 125'C - Dielectric Strength: 2.5 x rated 
voltage-meets or exceeds applicable requirements of MIL-C·20. 

Rectangular L 
W 

·I·MAX, I MAX ~ ROUND 1'/,' MIN 
~~ RIBBON 3j.," MIN 

RESIN COATED/ AXIAL LEADS - a TMAX 

t 
CAPACITANCE W T L CAPACITANCE W T L 

.12 Mfd .120 .090 .425 5 pF·390 .070 .070 .160 

CII 50 .15-.25 .185 .080 .450 Cl8 430-560 .070 .070 .210 

Series 
.27-.33 .185 .140 .450 

Series 
50 620-1000 .080 .080 .255 

WVdc .39-.56 .210 .080 .650 WVdc 1100-3300 .100 .090 .355 
.68-l.0 .210 .140 .650 3600-4700 .120 .090 .425 

K1200 1 pF-39 .100 .060 .200 NPO 5100-.011 Mfd .185 .080 .450 

47-.012 Mid .070 .070 .160 5 pF-200 .070 .070 .160 
.015-.022 .070 .070 .210 220-300 .070 .070 .210 

100 .027-.047 .120 .080 .230 330-470 .080 .080 .255 
WVdc .056-.12 .120 .090 .425 100 510-1200 .100 .090 .355 

.15-.33 .200 .080 .680 WVdc 1300-2700 .120 .090 .425 

.39-.50 .330 .080 .680 3000-4700 .185 .080 .450 

.56-l.0 .330 .160 .680 5100-.011 Mfd .190 .170 .455 

1 pF-100 .100 .060 .200 5 pF-100 .070 .070 .210 
200 120-.012 Mid .080 .080· .255 110-150 .080 .080 .255 

WVdc 
.015-.018 .170 .090 .265 160-330 .100 .090 .355 
.022-.047 .120 .090 .425 200 360-1000 .120 .090 .425 
.056-.1 .170 .120 .425 WVdc 1100-2200 .185 .080 .450 

To order, specify: series, voltage, 2400-4300 .190 .170 .455 

capacitance, tolerance and leads (round or ribbon) 4700-6800 .210 .170 .650 

Capacitance Tolerances: J, K (std) and M 7500-.011 Mid .330 .160 .680 

ROUND LEADS To order, specify: series, voltage, 

C21 CAPACITANCE W T L 
capacitance and tolerance 

Series Capacitance Tolerances: 
10 pF-180 .075 .075 .130 5 pF J, K 

100 
220-470* .075 .075 .180 10-12 H, J, K 

K1200 WVdc 560-1000 .080 .080 .230 13-27 G, H, J, K 
& , 30-.011 MId F, G, H, J, K 

200 RIBBON LEADS 

WVdc CAPACITANCE w T L Capacitance Tolerances: C = ±.25 pF, 0 = ±0.5 pF, F = ±1 %, G = 
10 pF-180 .065 .065 .085 

±2%, H == ±3%, J == ±5%, K == ±10%, M == ±20% 

220-470* .065 .065 .150 
560"-1000' .065 .065 .200 
*470 pF-1000 pF available only at 100 Vdc at 125°C ~ ~RA~~~ITHI~ I 

To order, specify: series, voltage, 
capacitance, tolerance and leads (round or ribbon). 
CapaCitance Tolerances: K (sId) and M SEE SECTION 2700 FOR USCC'S RFI /EMI FILTERS. 

Capacitance Change vs Temperature Capacitance Change vs Temperature 
+40% +40% 

~ t 
~ +20% t5 +20% 
z z « .. I 

VI\. I 

K1200 
u - u 
w 0 

/ w 0 NPO u 

" 
u z V z « 

f- ~ U 
~ -20% ct -20% 

« 
u « 

u 
-40% -40% 

-55 -25 0 +25 +50 +75 +100+125+150+175 -55 -25 0 +25 +50 +75 +100+125+150+175 
TEMPERATURE ('G) TEMPERATURE ('C) 

U.S. CAPACITOR CORPORATION - 2151 N. LINCOLN STREET, BURBANK, CALIF. 91504. (213) 843-4222 _ TWX: 910-498-2222 
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SECTiON 1500 cg§.iwvlmd 

Miniature Ceramic Capacitors usee 
GENERAL SPECIFICATIONS: Temperature: -55' to 125'C - Weldable and Solderable - Case Markings: Capacitance, tolerance and 
voltage, "USCC" I K1200 DIELECTRIC CHARACTERISTICS: Dissipation Factor: Less than 2.5% at 1 kHz - Insulation .Resistance: 
100,000 megohms or 1000 megohm-Mfd at 25'C, whichever is less - Voltage Temperature Limits: 15%, -,25%; -55' to 125'C, 
with voltage I NPO DIELECTRIC CHARACTERISTICS: Dissipation Factor: Less than .15%, 1 MHz - Insulation Resistance: 100,000 
megohms or 1000 megohm-Mfd at 25'C whichever is less - TC: a ± 30PPM/'C; -55' to 125'C - Dielectric Strength: 2.5 x rated 
voltage-meets or exceeds applicable requirements of MIL-C-20. 

Rectangular 
CAPACITANCE A B C s 

(±.O15) 

CI2HiD 25 
WVdc .18 Mfd- 1.0 .300 .300 .100 .200 

PRECISION EPOXY CASE I RADIAL LEADS Series &50 1.5 .300 .300 .150 .200 

~~-t K1200 
WVdc 

Capacitance Tolerances: J, K (std) and M 

\.-~~~-.j °1 ~ S -l, d CI6 200 10 pF-I000 .200 .200 .100 .200 

Series WVdc 1200-.12 Mfd .300 .300 .100 .200 

K1200 Capacitance Tolerances: J, K (std) and M 

CAPACITANCE A B C s PRECISION EPOXY CASEI AXIAL LEADS (max) (max) (max) (±.O15) 

1 pF·.010 Mfd .200 .200 .100 .200 ~ ~ CI2 .012·.15 .300 .300 .100 .200 

Series 
.18·.27 .300 .300 .150 .200 -1 A p ~IW'~ f .33·.56 .500 .500 .100 0400 
.68·1.0 .500 .500 .150 0400 MIN. C 

100 1.5 .500 .500 .200 0400 
K1200 WVdc 2.0 .500 .500 .250 0400 CAPACITANCE A B C 

2.5 .500 .500 .300 0400 (Mfd) (max) (max) (max) 
3.0 0400 .700 .350 .600 .01·.15 .300 .300 .100 
4.0 0400 .700 ADO .600 

CI9 
.18-.27 .300 .300 .150 

5.0 0400 .700 .500 .600 .33·.56 .500 .500 .100 
6.0 0400 .700 .700 .600 Series .68·1.0 .500 .500 .150 
8.0 ADO .700 .800 .600 400 1.5 .500 .500 .200 
10.0 ADO .700 1.000 .600 High Hz 2.0 .500 .500 .250 

Capacitance Tolerances: G. H . . 1; K (strl) and M 
Current 70 

2.5 .500 .500 .300 

Vrms 3.0 .700 .350 ADO 
CAPACITANCE A B C S 4.0 .700 0400 ADO 

(max) (max) (max) (±.O15) 5.0 .700 .500 ADO 
5pF-1000 .2 .2 .1 .2 K1200 6.0 .700 .700 ADO 

CI7 
1100-6800 .3 .3 .1 .2 8.0 .700 .800 ADO 
7500-.012 Mfd .3 .3 .15 .2 10.0 .700 1.000 ADO 

Series .013-.022 .5 .5 .1 A .01-.12 .300 .300 .100 50 .024-.039 .5 .5 .15 A .15-.27 .500 .500 .100 
WVdc .043-.056 .5 .5 .2 A .33-.56 .500 .500 .150 

NPO 
.062-.082 .5 .5 .25 A 1200 .68-.82 .500 .500 .200 
.091-.110 .5 .5 .3 A Hz 1.0 .500 .500 .250 
.120-.160 .5 .5 .5 A 70 1.5 .500 .500 .300 
.180-.220 A .7 1.0 .6 

2.0 .700 .350 ADO Vrms 
5 pF-680 .2 .2 .1 .2 2.5 .700 ADO ADO 
750-3300 .3 .3 .1 .2 3.0 .700 .500 ADO 
3600-6200 .3 .3 .15 .2 4.0 .700 .700 ADO 
6800-.012 Mfd .5 .5 .1 A 

Capacitance Tolerances: J, K (stc;l) and M 100 .013-.022 .5 .5 .15 A 
WVdc .024-.030 .5 .5 .2 A Frequency: R = 400 Hz, S = 1200 Hz 

.033-.039 .5 .5 .25 A .01-.056 .200 .200 .100 

.043-.051 .5 .5 .3 A C27 .068-.27 .300 .300 .100 

.056-.10 .5 .5 .5 .4 50 .33-.68 .300 .300 .150 

.11-.22 .4 .7 1.0 .6 Series WVdc .82-1.0 .500 .500 .100 

5 pF-180 .2 .2 .1 .2 1.5 .500 .500 .150 

200-620 .3 .3 .1 .2 2.0 .500 .500 .200 

680-1000 .3 .3 .15 .2 K1200 2.5 .500 .500 .250 

200 
1100-2200 .5 .5 .1 A .01-.15 .300 .300 .100 
2400-3900 .5 .5 .15 A .18-.27 .300 .300 .150 

WVdc 4300-5100 .5 .5 .2 A .33-.56 .500 .500 .100 
5600-6800 .5 .5 25 A 100 

.68-1.0 .500 .500 .150 
7500-9100 .5 .5 .3 A WVdc 1.5 .500 .500 .200 
.01 Mfd-.OI5 .5 .5 .5 A 2.0 .500 .500 .250 
.016-.22 A .7 1.0 .6 2.5 .500 .500 .300 

Capacitance Tolerances: 
5 pF to 10 C, 0 56 pF-.220 Mid F, G, H, J, K Capacitance Tolerances: J, K (Sid) and M. 
11-12 J, K 
13-27 H, J, K To order, specify: series, capacitance, tolerance 
3D-51 G, H, J, K and voltage (frequency for C19). 

U.S. CAPACITOR CORPORATION. 2151 N. LINCOLN STREET; BURBANK, CALIF. 91504 _ (213) 843-4222. TWX: 910-498-2222 
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i4§riiij'ffiD SECTION 1500 

Miniature Ceramic Capacitors usee 
GENERAL SPECIFICATIONS-Temperature Range: _55 0 to 125 0 C - End Terminations: silver, standard; gold and palladium gold 
optional. 

K1200-Capacitance Tolerances: 10% standard, 5% and 20% - Dissipation Factor: Less than 2.5% at 1kHz _ Insulation Resistance: 
100,000 megohms or 1000 megohm-Mfd at 25 0 C, whichever is less - Voltage Temp. Limits: + 15%, -25%; _55 0 to 125 0 C. 

NPO-Capacitance Tolerances: ±5% standard, ± 1 %, ± 2%, ±3% and ± 10% - Dissipation Factor: Less than .15%, 1 MHz _ Insu
lation Resistance: LOO,OOO megohms or 1000 megohm-Mfd at 25 0 C, whichever is less _ TC: 0 ±30 PPM I °C: _55' to 125 0 C. 

CERAMOLITHIC Chips f2J 
SUMMARY OF CHIP CAPACITOR VALUES 

(Maximum Capacitance) 

K1200 
usee L w T 
SIZE nom nom max 50V lOOV 200V 

CA .075 .035 .040 .01 Mfd 4700 pF n/a 
BC .085 .050 .045 .012 6800 n/a 
BF .100 .050 .060 .015 .01 Mfd 2700 pF 
FH .125 .095 .065 .1 .056 .012 Mfd 
BI .150 .050 .060 .056 .027 .01 
CJ .170 .065 .065 .1 .039 .012 
HJ .175 .125 .065 .1 .056 .012 
DJ .180 .080 .065 .12 .068 .015 
FP .350 .095 .070 .27 .15 .056 
IR .395 .145 .060 .56 .27 .1 
KY .585 .185 .070 .68 .47 .12 
OY .585 .298 .070 1.5 1.0 .18 
YZ .865 .595 .080 3.3 

, 
n/a n/a 

KI .197 .180 .065 .22 .15 .027 
LL .225 .210 .065 .56 .27 .056 
LM .250 .220 .070 .68 .33 n/a 
RS .390 .425 .065 1.5 .68 .18 

To order, specify as shown below using standard EIA capacitance values. 

W 050 BF 103 M 

~I U-I ----'1 
MATERIAL 

CHARACTERISTIC 
W= ±15%Te 

NPO = 0 ±30 PPM/C' 

WORKING VOLTAGE SIZE 
050 = 50 VDC at 125'e DESIGNATION 
100= 100 VDe at 125'c 
200=200 VDe at 125'C 

CAPACITANCE IN PICOFARADS 
The first two figures are 

significant. last digit 
is the multiplier 

Example: 103= 10,000pF 

TOLERANCE 
M= ±20% 
K = ±10% 
J = :±:5% 

GMV 
(For NPO add:) 

H=±3% 
G==2% 
F=-+:l% 

Chip Capacitors with Mounting Pads 

50V 

120 pF 
180 pF 
390 
1200 
1000 
1500 
3300 
3300 
5600 
.01 Mfd 
.015 
.027 
.068 

4700 pF 
8200 
.012 Mfd 
.027 

NPO 
lOOV 200V 

68 pF n/a 
100 pF n/a 
270 68 pF 
1200 270 
560 270 
1000 270 
1800 470 
2200 390 
3300 1200 
5600 1500 
8200 2700 
.018 Mfd 3300 
n/a n/a 

2200 pF 680 
5600 1200 
8200 n/a 
.018 Mfd 4700 

n/a=not available 

Chip capacitors with microscopic gold mounting bumps for ultrasonic and thermal compression 
bonding. Available in the following sizes: CA BC BF' FH BI CJ 

U.S, CAPACITOR CORPORATION. 2151 N. LINCOLN STREET, BURBANK, CALIF. 91504. (213) 843-4222 - TWX: 910-498-2222 
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UMia,,,,. SECTION 1500 

ULTRONIXUINC. 
CERAMIC CAPACITORS 

TECHNOLOGICAL LEADERSHIP IN PASSIVE COMPONENTS 

P.O. BOX 1090 • 461 NORTH 22ND ST., GRAND JUNCTION, COLO. 81501 • PH. (303) 242-0810 • TWX (910) 929-6965 
West Coast Marketing Office: 1723 CLOVERFIELD BLVD., SANTA MONICA, CAL. 90404. PH. (213) 870-9346 or 393-9611 

MULTILAYER CERAMIC CAPACITOR ELEMENTS 
D HIGH CAPACITANCE TO SIZE 

RATIO 
D TEMPERATURE COEFFICIENTS 

TO 3D PPM/DC 
D ACCURACIES TO 5% 
D RADIATION RESISTANT 

D MIL·C·11D15 PERFORMANCE 
D VOLTAGE RATINGS TO 

20DVOC 
D 12 STANDARD SIZES 
D CAPACITANCE FROM 5 

PICOFARAD TO 2 MICROFARAD 

DESCRIPTION - Multilayer Ceramic Capacitor Ele
ments, often referred to as "chips", are barium titanate 
ceramic capacitors designed for use in all miniaturized 
circuitry. Connections to chip capacitors are made via 
metallized end terminations and are accomplished by con
ductive epoxy bonding, ultrasonic alloying, or specialized 
soldering techniques. Chips offer the circuit designer the 
highest volumetric efficiency available in capacitors today. 

APPLICATION - The primary application for chip 
capacitors is in hybrid integrated circuits. 
Hi K CAPACITORS fill the circuit requirements when large capacitance 
is need~d in small size, and accuracy and stability are not critical. 
Characteristic curves for Hi K chips are given on the bottom of the 
page. Careful evaluation of these curves will yield most of the informa
tion necessary for proper utilization. Typical cir~uit uses for Hi K chips 
are coupling and bypass applications. 
NPO CAPACITORS do not give the volumetric efficiency of Hi K 
units; however~ they are smaller than other comparable capacitor types, 

'" 1! ~. - ~. 

C5I? 
by a ratio of approximately three to one based on volume, and are 
virtually unaffected by environment (see specifications for exact figures). 
Capacitors of NPO ceramic will satisfy the accuracy and stability need 
for all but t.he most stringent circuit requirements. 

DESIGN AND OPERATIONAL FEATURES-
Chips are lt1ariufactured by "stacking" thin layers of "green'. barium 
titanate base ceramic which have been deposited with noble metal 
plates and firing the stacks to form dense multilayer ceramic blocks. The 
alternate capacitor plates of these blocks are exposed at opposite ends 
only. The exposed ends of the plates are then coated with metallized 
paste and fired. This process forms electrical continuity between alter
nate capacitor plates and seals the ends of the chips. Capacitors made 
in this manner are resistant to environment per MIL-STD-202 tests and 
inherently more reliable than their encapsulated counterparts. Chips are 
available with various alloy metallized ends for substrate compatability. 
Co.mplete traceability is maintained on all components manufactured 
by Ultronix. 

SPECIFICATIONS 
TYPICAL CHARACTERISTIC CURVES 

TEMPERATURE 

**Metallized end for termination. 
NOTE: Because of small size of parts, units will be packaged 

and identified on the package with part number. 

NPO - HIGH K -----

eem/1969 See YELLOW SECTION for Local Offices, Phones 701 



SECTION 1500 M;iitilffifflll 

KEME'f® UNION CARBIDE ELECTRONICS 

KEMET® SOLID TANTALUM CAPACITORS 
• Complete Line for all Industrial, Military, and Commercial Applications 

• Available to Mil-C~39003A (Styles CSR 13 & CSR09) • National Sales & Distribution Network 

lID .. ; .,.", 

• 

KEMET J-Series KEMET Micron Series 

Series Description & Features Capacitance & Size Range Leads Request 
Voltage Range (Inches) Catalog 

Molded epoxy, polar, self insulating. Ideal for commercial and 
industrial applications which do not require performance 4-case sizes 

C standards of hermetically sealed capacitors. Precision dimen-
.1-220 IlF 

.138 x .390 to Axial F-2622B 
6-50 VDC 

sions suitable for automatic insertion equipment. Bullet .365 x .875 
shaped for positive polarity identification. 

Extended range molded sub miniature sizes featuring ex-
tremely high capacitance-to-volume ratio. Dimensions and 3-case sizes 

D 
tight lead wire-to-body concentricity permit automatic .0047-68 IlF 

.100 x .290 to Axial F-2632 
insertion by same equipment used for diodes and resistors. 6-50 VDC 
Suitable for decoupling, blocking,by-passing and filtering 

.190 x .530 

applications. 

Dip coated plastic encapulation providing the widely recog-
nized shelf and operational life performance characteristics 4-case sizes 

E 
inherent in solid tantalum capacitors at prices competitive .1-330 J.LF .175 x .350 to Radial F-2638B 
with conventional electrolytics. The dipped plastic case pro- 6-50 VDC .760 x .600 
vides a tough barrier coating against moisture and shock and x .275 
maintains precision lead spacing. 

Popular lTlilitary hermetic sealed A, B, C & D case solid 
tantalum capacitors conforming to all requirements of 4-case sizes 

J 
Mil-C-39G03A. Designed for miniaturized circuitry, they .0047-330 IlF 

.125 x .250 to Axial F-1851D 
exhibit excellent stability, long life, extremely low DC 6-125 VDC 
leakage and D.F. over a wide temperature and frequency .341x.750 

range. 

M A complete line of microminiature capacitors designed for use 29-case sizes 
I in high density military, industrial and consumer circuits. 

.125 x .070 Axial 
C Combines space saving advantages of .003 Mil MYLAR cases .001-220 IlF 

& ~-2710 
R and KEMET's reliability engineering to achieve outstanding 2-100 VDC x .040 to 

.475 x .374 Radial 
0 performance. Available in a wide variety of case styles, sizes 
N and lead cqnfigurations. x .150 

.. UNION CARBIDE CORP. 
P.O. Box 5928, Greenville, S. C. 29606 • Tel.: 803 -963-7421 • TWX: 810-287-2536 

• ELECTRON ICS DIV • COM PON ENTS DEPT. 

702 See YELLOW SECTION f~r Local Offices, Phones eem 11969 
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KEM'Ef$ UNION CARBIDE ELECTRONICS 

KEMET~ MONOLITHIC CERAMIC CAPACITORS 
• Ideal for Bypass, Filtering & Coupling in Low Voltage and Transistorized Circuits 

• Designed, Manufactured & Tested to Mil-C-11015D & Mil-C-39014A 

• Capacitance Range from 10 pf to 3.3}1F • Temperature Range _55° to +125°C 

CKR05 

• 
10-1000 pf 

Category 

Commercial 

MI L-C-11 015D 

MIL-C-39014A 
(To "p" (0.1%/1000 
hr.) Failure Rate 
Level) 

• eem/1969 

CKR06 CKR12 CKR13 CKR19 

II \ 
\ , , , 

1200-100,000 pf 10-10,000 pf .015-.1/.1f .012-.1/.1f 

Designation Capacitance Range 
Voltage Size (max.) Leads 

Request 
Range Catalog 

K01 .25-1.0}1F 50 .375 x .500 x .200 Radial 

K02 1.0-2.0}1F 50 .375 x .690 x .200 Radial 

K05 10 pf-.056}1F 50-200 .200 x .200 x .100 Radial 

K06 1200 pf-1.0}1F 25-200 .300 x .300 x .100 Radial 

K 11 10-10,000 pf 100 .100 x .170 Axial 

K12 10 pf-.027 }1F 50-100 .100 x .250 Axial F-2724 

K13 .012-.5 }1F 50-100 .200 x .500 Axial 

K19 .012-.1 }1F 100 .140 x .400 Axial 

K20 .25-.5 }1F 50 .260 x .495 Axial 

K21 .5-1.0 }1F 50 .260 x .690 Axial 

K22 1.0-2.0 }1F 50 .350 x .690 Axial 

CK05 10-56,000 50-200 .200 x .200 x .100 Radial 

CK06 1200-470,000 pf 50-200 .300 x .300 x .100 Radial 

CK12 10-10,000 pf 50-100 .100 x .170 Axial 

CK13 5600-47,000 pf 50-100 .100 x .260 Axial F-2724 

CK14 12,000-270,000 pf 50-100 .150 x .400 Axial 

CK15 100,000 pf-1.0}1F 50-100 .265 x .520 Axial 

CK16 470,000 pf-3.3}1F 50-100 .370 x .720 Axial 

CKR05 10-1,000 pf 200 .200 x .200 x .100 Radial 

CKR06 1200-100,000 pf 100-200 .300 x .300 x .100 Radial 

CKR12 10-10,000 pf 100 .100 x .270 Axial F-2707 

CKR13 15,000-100,000 pf 100 .200 x .500 Axial 

CKR19 12,000-100,000 pf 100 .160 x .410 Axial 

UNION CARBIDE CORP. • ELECTRONICS DIV • COMPONENTS DEPT. 
P.O. Box 5928, Greenville, S. C. 29606 • Tel.: 803 - 963-7421 • TWX: 810-287-2536 

See YELLOW SECTION for Local Offices, Phone: 703 
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......--..-_____ E_51:----D CAPACITORS 

704 

. MYLAR 
TYPE 
32M 

POLYSTYRENE 
. TYPE 

32P 

METALIZED 
MYLAR 

TYPE 
32MM 

POLY· 
CARBONATE 

TYPE 
32PC 

E51:1:1 

MYLAR 
TYPE 
80M 

Write for complete information on the above items and others that are not listed. 

WESCO ELECTRICAL COMPANY, Inc. 
27 OLIVE STREET. GREENFIELD, MASSACHUSEITS 01301 • PHONE' (413) 774-4358 

See YELLOW SECTION for Local Offices, Phones 



Melbond ceramic adhesive 

I TYPE CA-IOOI 
• High service temperature 
• Low curing temperature 
• Excellent bonding strength 

MELBOND CA-IOO is a ceramic 
adhesive with excellent bond
ing strength when used with 
refractory materials such as 
ceramics. Service temperature 
exceeds 2600°F after being cured at only 250°F. MELBOND 
has a paste like consistency and can be used for coating 
items requiring a high temperature protection. 

Mel-Ink marking compound 

I TYPE M-IOOA I 
• Heat Resistant 
• Excellent Solvent Resistance 
• Long Pot Life 
Permanent marking is no prob
lem with nonconductive MEL
INK M-IOOA. This epoxy base 
marking compound can be 
s.prayed on metals, plastics, 
glass, and wood. MEL-INK M-IOOA is available in black and 
white and a wide range of colors." 
Its hard-setting epoxy base eliminates smeared stencil infor
mation and resists the action of ultrasonic cleaning solutions 
such as xylene, toluene, Chlorothene, Solox, methylisobutyl
ketone, and butyl and isopropyl alcohol. MEL-INK markings 
on aluminum and epoxy glass laminated test specimens can 
withstand more than fifty hours in a salt spray environment. 
Markings are color stable on surfaces exposed to tempera
tures up to 425°F for the black compound and 350°F for the 
white compound. MEL-INK M-IOOA markings satisfy the 
requirements for permanence of MIL·STD-130 without the 
use of a protective coating. ' 
Typical uses of MEL-INK include identifying nomenclature on 
printed circuit boards, sheet metal chassis, and components 
of most types. Meets rigid government specifications for per
manent marking applications. 
'Color chart on MEL-INK M-lQOA is available on request. 

Melpak® casting resin 

I TYPE [-200 I 
• Room temperature curing 
• Low shrinkage 
• Self-extinguishing 

One of a series of Melpar epoxy 
resins, MELPAK E-200 satisfies 
the requirements for most gen
eral purpose potting, encapsu
lating, and casting applica
tions. Easy to mix and use, and with relatively low toxicity, 
this versatile unfilled epoxy provides crack·free castings 
without an oven cure. MELPAK E·200 offers superior elec· 
trical and physical properties, as well as excellent adhesion 
to most plastics, metals, and ceramics. It is readily mao 
chinable, meets the self-extinguishing requirements of ASTM 
D63556, and produces bubble·free castings without vacuum 
treatment. 
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Mel-Ink marking compound 

I TYPE M-300 I 

• Solvent Resistant 

• Resist Salt Spray 

• Permanent Marking 

MEL·INK M·300 is a permanent 
marking compound with a vis· 
cosity'" suitable for machine 
and hand stamping as well as 
screen application. Presently 
available in black and white, this MEL-INK can be used to 
imprint identifying nomenclature on printed circuit boards, 
sheet metal chassis, glass, plastics, and components of most 
types. 

The hard-setting epoxy of MEL-IN K M·300 prevents smearing 
of stamped information upon completion of the curing cycle. 
Preliminary tests have indicated the excellent solvent resis· 
tance of this marking compound. Meets rigid government 
specifications for permanent marking applications. 
Distributor quantities are presently available for immediate delivery from 
Newark Electronics Corp., 500 N. Pulaski Road, Chicago, Illinois 60624. 

Melpar epoxy cement 

I TYPE MC-400 I 

• High Service Temperature 

• Strong Bond 

• Easy to Use 

MC·400 provides a strong bond to metals, plastics, glass and 
wood. Tests indicate that it has excellent heat and solvent 
resistance characteristics. Thousands of applications exist in 
the electronics industry for this epoxy insulating adhesive. 

Melvar insulating varnish 

\ TYPE V -500 I • Alcohol resistant 

• Wear resistant 

• Heat resistant 

MELVAR V·500 is a clear epoxy insulating varnish that pro· 
vides high resistance to heat and solvents. This versatile 
material provides a lustrous finish, and can be applied to 
metals, plastics, glass, or wood by dipping, brushing, or 
spraying. Tests indicate that MELVAR V·500exhibits superior 
weather and salt spray resistance and is fungus non·nutrient, 
making it particularly applicable in semi·tropical or marine 
environments. The excellent alcohol, heat, and wear reo 
sistance of MELVARV-500 has led to its use as protective 
coating in industry as well as in the home. Typical applications 
include use on boats,indoor and outdoor furniture, bowling 
alleys, printed circuit boards, and truck trailers. 

FOR PRICE AND DELIVERY INFORMATION CONTACT MELPAR INC 1776 ARLINGTON BOULEVARD 
, • FALLS CHURCH, VIRGINIA 22046 

S PEe I ALP ROD U C T S D EPA R T MEN T AN AMERICAN STANDARD CO. Area CODE 703 534.6000 
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HUMISEAL COATINGS 

GENERAL CHART 
Listed in this General Chart of Properties are ten of the most frequently used HumiSeal Protective 
Coatings and their principal properties. These have been tabulated in order to facilitate comparison 
of their characteristics and selection of the most suitable type for a specific application. In addition 
to these HumiSeal types. we manufacture a variety of coatings for special purposes, including high 
temperature applications, Should none of the coatings listed in this chart fulfill your requirements, 
we suggest that you contact us for recommendations. 
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24 hrs. at 
1812 7.3 20 30 40 10 min. room temp. or 

30 min. at 170°F 

24 hrs. at 
1815 7.6 35 470 30 10min. room temp. or 

30 min. at 170°F 

24 hrs. at 
1B31 7.6 35 160 30 10min. room temp. or 

30 min. at 170°F 

24 hrs. at lA20 8.5 50 120 90 60min. room temp. 

24 hrs. at 1A27 8.0 50 5000 100 15 min. room temp. 

24 hrs. at lA33 7.7 44 160 30 15 min. room temp. 

24 hrs. at 
2A56 7.8 36 <20 70 60min. room temp. or 

2 hrs at 170°F 

2813 7.5 42 50 40 30min. 90 min. at 200°F 

non 24 hrs. at 
2A51 9.2 100 6000 flam- 2 hrs. room temp. or 

mabie 2 hrs. at 200°F 

2A53 7.8 54 300 70 30min. 2 hrs. at 200°F 

HumiSeal TYPES LISTED IN BOLD PRINT 
COMPLY WITH THE REQUIREMENTS 

OF MIL-I-46058B 

All technical data in this bulletin are based on test results using the stated 
standards and are believed to be correct. However, since the end use of 
HumiSeal materials (ar.d the manner of storing and handling them) is beyond 
our control, we make no warranty - expressed or implied - as to the fit
ness of use, results to be obtained from or effects of use with respect to 
these materials. Their use shall be solely by the judgment of and at the risk 
of the end-user notWithstanding any statement contained in this bulletin. 

HumiSeal 

THERMAL PROPERTIES 
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-75°F 
24 hrs. 1 year 1 year 550 to Passes Good 

+280o F 

-75°F 
24 hrs. 1 year 1 year 450 to Passes Good 

+270°F 

-75°F 
24 hrs. 1 year 1 year 450 to Passes Good 

+270°F 

-70°F 
1 week 6 mos. 6 mos. 375 to Passes Excellent 

+250°F 

-90°F 
1 week 1 year 1 year 450 to Passes Excellent 

+250°F 

-90°F 
1 week 1 year 1 year 300 to Passes Excellent 

+250°F 

-70°F 
1 week 4 hrs. 6 mos. 650 to Passes Excellent 

+250°F 

-70°F 
1 week 24 hrs. 1 year 480 to Passes Poor 

+270°F 

-70°F 
1 week 6 hrs. 6 mos. 200 to Passes Poor 

+250°F 

-70°F 
1 week 24 hrs. 1 year 400 to Passes Poor 

+250°F 

1. The first digit in the type number specifies whether the product 
is a one-, or a two-component system. 

2. Fed-Std 141a, Method 4184. 
3. Fed-Std 141a, Method 4044. 
4. Fed.Std 141a, Method 4287. 
5. Fed-Std 141a, Method 4291. 
6. Fed-Std 141a, Method 4061. 
7. Mil-I-46058B. 
8. Visualevaluution for ease of soldering with an 85 watt iron 

through a 2 mil film. 
9. Fluorescent or color coding dye may. be added if required. 

10. Fed-Std 141a, Method 2121. 
11. Fed-Std 406, Method 7031, Procedure A. 
12. Fed-Std 141a, Method 6303. 
13. ASTM-D150-65T, at 1 MHz and 25°C. 
14. Mil-I-46058B. Insulation resistance during lOth cycle, at 65°C 

and 98% RH. 
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FOR ELECTRONICS 

OF PROPERTIES 
HumiSeal Protective Coatings are available in one-quart or one-gallon cans, five-gallon pails, or fifty
five gallon drums. HumiSeal types 1B15 and 1A27 are also available in 16-ounce aerosol containers. 
All HumiSeal types listed in this chart may be applied by dip, brush or spray. Our recommended tech
niques for the proper application of coatings and the preparation of the substrates are described in 
our booklet titled "How to Use Protective Coatings Efficiently" which will be mailed to you on request 
(Ask for Bulletin No. 79). 

PROPERTIES OF CURED HumiSeal COATING 

PHYSICAL PROPERTIES ELECTRICAL PROPERTIES CHEMICAL PROPERTIES 
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Water 1.05 0.5 .18 Very 
Clear Good 

Water 1.05 2 .20 Fair 
Clear 

Water 1.06 2 .20 Ex-
Clear cellent 

Water 1.05 2 .30 Ex-
Clear cellent 

Green 1.05 5 .31 Ex-
Tinge cellent 

Yellow 1.05 2 .31 Ex-
Tinge cellent 

Pink 1.09 0.5 .30 Ex-
Tinge cellent 

Yellow 1.06 2 .20 Ex-
Tinge cellent 

Yellow 1.10 15 .31 Fair 
Tinge 

Yellow 0.95 1 .30 Ex-
Tinge cellent 
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Ex- Very 2.8 .010 6000 250 30 Acrylic 
cellent Good 

Ex- Fair 2.3 .0lD 8000 350 40 Acrylic 
cellent 

Ex- Very 2.5 .0lD 7500 800 60 Acrylic 
cellent Good 

Very Ex- 3.5 .028 8000 300 48 Poly-
Good cellent urethane 

, 

Ex- Fair 3.6 .020 7500 200 12 Poly-
cellent urethane 

Ex- Fair 3.6 .030 7500 200 16 Poly-
cellent urethane 

--

Ex- Good 3.6 .024 3500 300 56 Poly-
cellent urethane 

Ex- Ex- 3.0 .030 8000 300 33 Epoxy 
cellent cellent 

Good Good 3.0 .030 6000 400 6 Epoxy 

Ex- Ex- 3.0 .030 8000 200 28 Epoxy 
cellent cellent 

HUMISEAL DIVISION 
COLUMBIA TECHNICAL CORPORATION 

WOODSIDE, NEW YORK 11377 

(212) 932-0800 

See YELLOW SECTION for Local Offices, Phones 
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Ex- Very 
cellent Good 

Ex- Fair 
cellent 

Ex- Good 
cellent 
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cellent cellent 

Fair Good 

Ex- Good 
cellent 
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Ex- Ex-
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Ex- Good 
cellent 
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2A53 
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ULTRA-SPEEDETCHANT 
Ultra-Speed Etchant is a superior ferric 
chloride-type etch ant that combines an ex
tremely fast etch rate with cleaner etching 
and a high capacity for copper. It is ideally 
suited for high production etching of the 
inner layers of mUlti-layer printed circuit 
boards and flexible circuitry. 

HI-SPEED CIRCUIT ETCH 
Hi-speed Circuit Etch is a fast etching ferric 
chloride-type etch ant that has a high capac
ity for copper. It is compatible with all types 
of silk screen inks, photo resists, plus cer
tain precious metal plated resists. 

R.C.E.® SOLUTION 
R.C.E.® Solution is a versatile ferric chloride
type etchant designed for the etching of both 
ferrous and non-ferrous alloys, in addition 
to being a dependable etchant for copper 
laminates. Its controlled quality and consist
ency make it ideal for precision etching of 
printed circuits and micro devices. 

NO. 826 ETCHANT 
No. 826 Etchant is a special ready-to-use 
chrome-type etch ant with a very high capac
ity for copper. It etches very rapidly and 
maintains a fast etch rate over a longer 
period. It is compatible with all common 
plated metallic and organic resists. 

MULTI-CIRCUIT ETCH 
Multi-Circuit Etch is a versatile chrome-type 
etchant that offers greater economy as a 
concentrate. It is compatible with all circuit
plating metals, silk screen inks and photo 
resists. It etches rapidly and has a good 
capacity for copper. 

S.C.E.® SOLUTION 
S.C.E.® Solution is a chrome-type etch ant 
similar to Multi-Circuit Etch in etching prop
erties, but packaged as a convenient ready
to-use solution. It eliminates inconsistencies 
due to improper mixing of the etching solu
tion and is compatible with all common 
plated metallic and organic resists. 

ALK-ETCH 
Alk-Etch is an alkaline etchant for copper 
laminates especially recommended where 
plated bimetallic resists are specified. It has 
a high capacity for copper, etches rapidly, 
and produces a minimum of undercut. (li
censed for use under Patent No. 3231503). 

K-1 ETCHANT CONCENTRATE 
K-1 Etchant Concentrate is a concentrated 
chrome-type solution for the precision etch
ing of expansion alloys. It etches rapidly and 
produces smooth etched surfaces through
out the life of the etching bath. 

PHILIP A. HUNT CHEMICAL CORPORATION 
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WAYCOAT IC RESIST 
Waycoat IC Resist, a recent development of 
Hunt Research, is a highly purified photo
sensitive material for high yield production 
of integrated circuits, semi-conductors and 
other sophisticated devices in the micro
electronic field. 

WAYCOAT RC RESIST 
Waycoat RC Resist is a photosensitive mate
rial specifically designed for us'e in roller 
coaters. It forms a resilient coating of uni
form thickness capable of prolonged expo
sure to commonly used etching and electro
plating solutions. 

WAYCOAT PHOTO RESIST NO. 20 
Waycoat Photo Resist No. 20 is a photo
sensitive material with improved covering 
power that provides maximum resistance to 
commonly used electroplating baths and 
etching solutions. It can be applied full 
strength by dip coating or diluted for spray 
coating to give a variety of coating thick
nesses. 

WAYCLEAN ... a chemical cleaner that pro
vides a tamish-free and chemically clean 
surface for maximum adhesion of any photo 
resist on copper surfaces. 

WAYCOAT PHOTO RESIST STRIPPER ••• 
an easy-to-use stripper for the complete 
removal of all resists used in the production 
of printed circuit boards. (Works at room 
temperature). 

MICROSTRIP ... a highly refined blend of 
solvents and surface active agents formu
lated for the removal of Waycoat IC Resist 
and other resists used in the microelectronic 
field. 

And don't forget that Hunt manufactures a 
complete line of complementary photo resist 
chemicals, such as Thinner, Developer, Dye 
and Strippers. 

l4§i\i"ffld SECTION 1600 

Palisades Park, New Jersey • Branches in Principal Cities. PHILIP A. HUNT COMPANY (CANADA) LTD. 
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JEFFERS PRECISION METAL FILM NETWORKS 
PARAMETERS OF THE STANDARD JPN NETWORK SERIES 

No. Accuracy Airco Case Style Case Style 
of to Standard Temperature "A" "B" and "C" 

Bits 1h LSB Accuracy Range 0.45" High 1.00" Wide 

4 ±3.200% ±2.000% -55 to +125°C O.375W X O.75L O.500L X O.25H 

5 ±1.600% ±1.0oo% -55 to + 125°C O.375W X 1.ooL O.600L X O.25H 

6 ±O.800% ±O.600% -55 to + l25°C O.375W X 1.ooL O.7ooL X O.25H 
_. 

7 ±Q.400% ±O.3OO% -55 to + 125°C O.375W X l.ooL O.875L X O.25H 

8 ±O.200% ±O.l50% -55 to + 125°C O.375W X l.25L O.875L X O.25H 

9 ±O.100% ±O.O70% -55 to + 125°C O.375W X l.25L l.OOOL X O.25H 
---

10 ±O.O50% ±O.O35% -55 to + 125°C· O.375W X l.50L l.250L X O.25H 

11 ±O.O25% ±O.O20% -25 to + 85°C O.500W X l.50L l.250L X O.25H 

12 ±O.012% ±O.OlO% -25 to + 85°C O.500W X l.50L l.400L X O.35H 

13 ±O.O06% ±O.OO5% o to + 50°C O.500W X 1.75L l.4ooL X O.35H 

14 ±O.OO3% ±O.OO3% Temp. ± 5°C(2) O.5OOW X l.75L l.500L X O.35H 

Specify Part Numbers as Follows: JPN-(Number of Blts)-(Case Style)-(R Value)(I) 
NOTES: (1) R values for the standard series extend to 75 K ohms. For higher resistance values, and other 

configurations and accuracies, see the section on custom networks. 
(2) Fourteen bit networks are designed for operation in a controlled temperature environment. 

(Any nominal temperature can be specified from + 20°C to + 85°C.) 
CONSTRUCTION: The basic resistive element used in the JPN network is the JXP precision metal film resistor. 
The reliability of these resistive elements is documented by data gathered over 27,000,000 unit test hours, 
under a wide variety of load conditions. 

o Case: Hard Diallyl phthalate. 0 Leads: Standard lead material is No. 22 AWG, 100% low oxygen content 
copper, gold plated over a nickel flash. Other lead materials are available upon request. 0 Internal 
Construction: All welded assembly. 0 Potting Material: Mineral filled epoxy compound. 0 Potting Process: 
High vacuum potting to provide void free encapsulation. 

STABILITY: The ratio stability of the component resistors has been established to be well within tolerances 
required to maintain long term network accuracies under normal operating conditions. 
ACCURACY: The accuracy of R2R networks is given as a worst case cumulative error, stated in terms of a 
percentage of the full-scale network output. For most applications, an accuracy which will give a resolution 
better than one-half the ,least significant bit is deemed adequate. 
NETWORK RESPONSE TIME: The settling time of a network is normally specified as that period of time for 
an applied input pulse to go from its starting pOint to the stated accuracy percentage of its final value. 

The response of any network depends upon several parameters, such as resistance values of the resistors 
used and stray capacitance due to the number of resistors and their physical arrangement. However, the 
settling time of a JPN network is generally below 100 nanoseconds .. Settling times below 50 nanoseconds are 
possible in the lower impedance levels. 

0 1 

N BIT R2R NETWORK-STYLE "A" 

JPN NETWOR~ 
N BIT R2R 

2 3 
+ 

N ~ 

V (N + 2) PINS 
#22 AWG. 
GOLD-PLATED 
COPPER 

N BIT R2R NETWORK-STYLE "C" 

;
(N+2) PINS 
#22 AWG. 
GOLD-PLATED 
COPPER 

(N + 1) 

T JPN NETWORK 
N BIT R2R 

1.00 

N BIT R2R NETWORK-STYLE ." ," 4-
(N 12) PINS 
#22 AWG. 
GOLD-PLATED 
COPPER ~ ~ 0.50 

Min. 

-L 
(N-l) -j SPACES i

EA. 0.100 
L 

IN. ReO §~~,~rN~~~~nic T~~,T~?2~!~~ 5l~6933096 
Formerly Jeffers Electronics Division Speer Carbon Co. 
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Die stamped circuits by GTI have these advantages 

over etched circuits: 

Tucked-in edge conductor that's ideal for cams, commutators, 
switches, slip rings. 
Thicker conductors up to 10 oz./sq. ft. and 0.150 in. thickness 
with heavier current carrying ability, increased life in switching 
functions and greater thermal capacity and heat dissipation. 

Die stamping is a dry process - chemicals are not used to 

print or laminate circuitry. Voids are eliminated, as well as 
pinholes, shorts, or undercuts. There are no chemicals that can 
leach out later, when circuits are in use. 

Positive and accurate registration is maintained throughout 
the production run. Conductors are embossed and the board 
is blanked from the same locator holes. 

CONDUCTOR ETCHED PROCESS 

lj2 OZ~\ i'k+N~tf' '.\' ?E/'} 
TEST SPECIFICATIONS 
The following specifications have been certified by Detroit Testing Labora
tory, Detroit, Michigan. 

HUMIDITY Die stamped boards will withstand: 
1. 100°F @ 100% R.H. for 2 hours. 
2. 160°F @ 100% R.H. in 1 hour for 3 hours. 
3. lOOoF @ 100% R.H. over 6 hour period. 
Repeat cycle five times, totalling 60 hours, and following this, 

THERMAL Die stamped boards will withstand, 
1. From -40°F to + 160°F over 3 hour period. 
2. + 160°F for 1 hour to -40°F over 3 hour period. 
3. -40°F for 1 hour. 

Repeat cycle five times, tolalling 60 hours. 

Die stamp circuits will pass these tests and show no broken 
conductors, no adhesive bond failures, no base material delami
nation, no excessive warpage. There will also be no loss of 
electrical continuity in hardware connections. 

This is true also in economy grade base laminates, IE, XP, XXP. 

'Wiij,WUt. SECTION 1700 

DIE STAMPED AND 
ETCHED CIRCUITS 

TECHNICAL COMPARISON 

LAMINATES 

Standard 

Special 

CONDUCTORS 

DIE STAMPED 

XP, XXP, XXXP, 
FR-2, FR-3, CE, LE, 
G10, FR4 and glass polyester. 

Epoxy coated metals 
Nylon paper 
Flexibles 

1 oz., 10 oz. electrolytic copper. 

ETCHED 

Same 

Flexibles only 

1 - 2 oz. electrolytic; 
aluminum; nickel 

FINISHES Solder hot flow, silver plate, solder Same 
mask, seal brite, tin, lead, precious 
metals. 

HARDWARE Connector pins, terminals, eyelets, 
blades, contacts. Same 

HOLES 
Punched .020 holes in X," thick paper phe- Same 

nolics, .030 holes in X," thick glass 

Drilled 

TOLERANCES 
1. Registration 
(Hole to conduc
tor) 

Temporary 
Tools 
Permanent 
Tools 

la. Repeatability 
of registration 
(throughout pro
duction run) 
2. Punching 
3. Angular 
4. line width 

5. Line spacing 

ECONOMIC 

CONTAMINATES 

base 
.0132 in any material 

Standard 

±.015 

±.01O 

±.003 

Special 

±.01O 
±.005 
±.005 

±.003 minimum ±.005 standard 
±1 0 ±oo30' 

.030" minimum, 1-2 oz. 
(Slightly wider on heavier copper) 
.030" minimum, 1-2 oz. 
(Slightly wider on heavier copper) 

If the board can either be etched 
or die stamped, die stamping be
comes more economical at about 
3500 square feet of circuitry/yr./ 
part., where die stamping has fea
tures superior to etching, such as 
ramp angle, heavier copper, or dry 
processing, it is economical in lesser 
quantities 

None 

ADHESION Exceeds NEMA standard 

TOOLING 
1. Prototype 

(Temporary) 
Artwork Yes 
Emboss 
section Yes 
Drill template Yes 
Router guide Yes 

2_ Production 
(Permanent) 

Artwork Yes 
Emboss die Yes 
Pierce & Yes 
blank die 

FLATNESS 
(NEMA standards) Exceeds NEMA standards 
.025" IUn. inch) 

ENVIRONMENTAL Dytronics 0100 specification 
TEST (See test specifications) 

UNDERWRITERS 
LABORATORY 
APPROVAL 

Yes 

Same 

Same 

Same 
Same 
Less than .030" 

Less than .030" 

Inks, etchants, and 
cleaners 

Equal to or greater 
than NEMA 
standards 

Yes 

No 

Yes 
Yes 

Yes 
Prepunch die 
Yes 

Equal NEMA 
standards 

XP and XXP will 
not pass 0100 

Yes 

NOTE, We do not supply precious metals in either our etching or die 
stamping with the exception of silver on die stamped circuits. 
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when your printed circuit job 
demands exceptional quality 

IBM Data Processor in operation 

Automatic Tape Dril! 

DESIGN and ENGINEERING 
Midwest Circuits has the engineering and production 
capability to handle all or part of your printed circuit 
board requirements. 
This broad capability covers development of customer 
schematics or rough drawings to the finished board, 
induding multi-layered, plated-thru-hole, double or 
single sided. 

FACILITIES 
Midwest Circuits maintains two of the finest design 
and production plants in the industry. Both contain 
the latest equipment for precision multi-layer produc
tion. Teamed to this speciali;>:ed equipment are skilled 
technicians, engineers, chernists and photographic 
experts prepared to give you "on-time" delivery of a 
quality product. 

high volume production 

QUALITY CONTROL 
Midwest Circuits meets and exceeds "industry stand
ards" and the requirements of all military and NASA 
specifications. This is accomplished through constant 
monitoring of all production processes. Product pre
cision and tolerances are maintained through the use 
of "in-process" inspection stations coupled with spe
cial IBM computer equipment. The results from each 
inspection is compiled and analyzed to assure product 
perfection prior to delivery. It's just one more reason 
why we'd like you to KEEP US IN MIND when your 
job demands exceptional quality. 

1"&1 
MIDWEST CIRCUITS INC. 
1111 E. Excelsior Boulevard, Hopkins, Minnesota 55343 
Pnone 612 935-3341 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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SECTION 1700 

Nutronics, has been a manufacturer 
of printed circuit boards for a number 
of years to the electronic industries 
manufacturers of equipment for indus
trial and military use. Nutronics main
tains constant quality control throogh 
strict adherence to specification to 
meet exacting requirements by highly 
trained personnel, with continuous in
spection at all times. Specialized tech
nicians maintain highest quality work
manship. Volume production facilities 
utilizing latest manufacturing equip-

ment enable us to economically price 
our circuit boards. 

All printed circuits are manufactured by 
direct photographic process method to 
precision requirements. 

We offer all phases of manufacture 
with any type of board or finish to 
meet your requirements. Plating of pre
cious metals is processed in our own 
plant. 
Nutronics quality control is an essen
tial part under constant supervision. 

Prototype and small orders requiring urgent delivery receive prompt aHention. 

Fast delivery on rigid and flexible circuits. We invite you to discuss your circuit 
board needs. 
For a prompt quotation send prints. Call or write for more information. 

See YELLOW SECTION for Local Offices, Phones 713 
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Specify TI multilayer boards 

.. .whether you need one 
in two weeks-or 

2,500 a week! 
When your needs are critical for 
fast delivery of high performance, 
reliable multilayer boards, specify 
Texas Instruments. Recently for 
one customer, TI went from sche
matic, through design, to delivered 
prototype of an automatrix multi
layer board in just two weeks. For 
another customer, TI is currently 
delivering 2,500 complex multilayer 
boards a week! 

Whatever your program require
ments, call upon Texas Instruments 
for complete interconnection system 
support. Customer services avail
able include complete computer de
sign from schematic or data list 
level, computer generated artwork 
from your layouts, or manufacture 

Reliability assured - through 100 per
cent electrical test of every board. 

of boards from your artwork. 
Processes, prod ucti on facilities, 

and manufacturing procedures meet 
military specifications. 

How about TI multilayer board 
reliability? Through 15 October we 
have recorded 400 million joint 
hours of operational testing with
out a single joint failure. 

When you need multilayer boards, 
many or just one fast prototype, 
and you require quick, accurate 
design and high reliability, call 
(214) 238-2903, or write: Ad
vanced Circuit Board Department, 
Texas Instruments In
corporated, P. O. Box 4r~ 
5303, M.S. 979, Dallas, 
Texas 75222. 

TEXAS INSTRUMENTS 
INCORPORATED 

eem/1969 See YELLOW SECTION for Local Offices, Phones 715 . 
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JEFFERS MOLDED INDUCTORS 
JEFFERS inductors are for use at radio fre- TYPE 15 - Dja .• 156 :!: .010 - Length .375 :I: .010 

quencies and in pulse circuitry. The listed 
standard inductors, in values from 0.1 I"h through 
10,000 I"h, are designed to meet the requirements 
of MIL-C-15305 Revision C. 

Important features of JEFFERS standard inductors. 

• High Reliability, proven by over 253,470,000 
unit test hours. 

• High Q and SRF. 

• Maximum protection with minimum dimension 
as a result of full encapsulation in a thermo
setting mineral filled plastic jacket. 

• Assured uniformity of product, a result of 
stringent Quality Control and Inspection pro
cedures at every production stage. 

Suffix letter on part number denotes standard 
tolerance. J=5%, K=10%, M=20%. 

These inductors, in standard tolerances, are avail
able for immediate delivery from your local 
Airco Speer Distributor. 

Jeffers 
PIN 

4415-1M 
4415-2M 
4425·1M 
4425·2M 

1----4425.3K 
44254K 
4425·5K 
4425-6K 
4425·7K 
4425-8K 
4425-9K 
4425·10K 
4425-11K 
4425-12K 
4425-13K 
4425-14K 
4435-1K 
4435-2K 
4445·1K 
4445-2K 
4445-3K 
4445-4K 
4445-5J 
4445-6J 
4445-lJ 
4455-lJ 
4455·2J 
4465-lJ 
4465-2J 
1315-lJ 
1315-2J 
1315-3J 
1315-4J 
1315-5J 
1315-6J 
1315-7J 
1315·8J 
1315-9J 
1315-IOJ 
1315-1lJ 
1315-12J 
1315-13J 
1315-14J 
1315-15J 
1315·16J 
1315-17J 
1315-18J 
1315-19J 
1315-2oJ 
1315-21J 

L~h 

0.15 
0.22 
0.33 
0.47 
0.56 
0.68 
0.82 
1.00 
1.20 
1.50 
1.80 
2.20 
2.70 
3.30 
3.90 
4.70 
5.60 
6.80 
8.20 

10.0 
12.0 
15.0 
18.0 
20.0 
22.0 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
43.0 
47.0 
51.0 
56.0 
62.0 
68.0 
75.0 
82.0 
91.0 

100.0 
110.0 
120.0 
130.0 
1500 
160.0 
180.0 
200.0 
220.0 
240.0 

Max. 'est 
Oper. 

Temp. °C 
Freq. 
(MHz) 

1250 25.0 
1250 25.0 
1250 25.0 
125 0 25.0 
1250 25.0 
105° 25.0 
1250 25.0 
1250 25.0 
1250 7.9 
1250 7.9 
1250 7.9 
1250 7.9 
125.0 7.9 
125 0 7.9 
1250 7.9 
125 0 7.9 
125 0 7.9 
125 0 7.9 
1250 7.9 
1250 7.9 
125 0 2.5 
125° 2.5 
125 0 2.5 
1250 2.5 
1250 2.5 
1250 2.5 
125 0 2.5 
1250 2.5 
1250 2.5 
105° 2.5 
1050 2.5 
1050 2.5 
105° 2.5 
105° 2.5 
1050 2.5 
1050 2.5 
105° 2.5 
1050 2.5 
105° 2.5 
1050 2.5 
105° 2.5 
105° 790 
105° 790 
105° 790 
105:' .790 
105° 790 
105° 790 
105° 790 
105° 790 
105° 790 

SRF OCR Direct 
Min Max Current 

Q Min (MHz) Ohms (MA) 

50 525 0.03 2450 
50 450 0.055 1900 
45 360 0.09 1400 
45 310 'll.12 1225 
50 280 0.135 1220 
50 250 0.15 1100 
50 220 0.22 900 
50 200 0.29 830 
33 180 0.42 650 
33 160 0.50 600 
33 150 0.65 525 
33 135 0.95 435 
33 120 1.20 385 
33 110 2.00 300 
33 100 2.30 280 
33 90 2.60 260 
45 60 0.32 750 
50 55 0.50 600 
50 50 0.60 545 
55 45 0.90 445 
65 42 1.10 404 
65 40 1.40 370 
75 34 2.25 280 
80 34 2.30 275 
75 3D 2.50 265 
65 27 2.20 265 
60 25 2.60 260 
70 20 2.80 255 
65 19 3.00 250 
60 15.5 2.50 180 
60 14.5 2.60 176 
60 13.7 2.70 172 
60 13.0 2.75 170 
55 12.7 2.85 167 
55 12.0 3.00 164 
55 liS 3.15 160 
55 11.0 3.30 156 
55 10.5 3.70 147 
50 10.3 3.90 143 
50 10.0 430 136 .. -
50 95 4.50 133 
60 8.9 4.90 128 
65 8.7 5.20 124 
65 8.5 5.45 121 
65 8.0 6.05 114 
65 7.5 6.40 111 
65 7.0 6.75 108 
65 6.5 7.10 106 
65 6.2 7:45 103 
65 5.9 7.80 101 

TYPE 19 - Dja .. 190 ± .010 • Length .440 :I: .010 

TYPE 09 - Dja •• 095 :I:: .005 - Length .250 :I:: .010 

Max. 'esl SRF OCR Direct 
Jeffers oper. Freq. Min Max Current 

PIN L~h Temp. °c (MHI) Q Min (MHz) Ohms (MA) 

Max. Test SRF OCR Direct 
Jeffers Oper. Freq. 

~ M" 
Min Max Current 

P/N L"h Temp. °C (MHz) (MHz) Ohms (MA) 

--wTTM ~i5 1250 25.0 ~ f--'sTo'- -o03il !--WOO --
4411-2M 0.22 1250 25.0 50 415 0035 2800 
4411-3M 0.33 1250 25.0 50 350 0.065 2000 

4416·1K 0.10 1250 25.0 34 680 0.08 1315 
4416-2K 0.12 1250 25.0 34 640 0.09 1240 
4416-3K 0.15 1250 25.0 34 600 0.10 1170 
4416-4K 0.18 1250 25.0 34 550 0.12 1070 
4416-5K 0.22 1250 25.0 32 510 0.14 990 

4411-4M 0.47 1250 25 0 50 300 0.085 1700 
4411-5K 0.56 1250 25.0 50 270 0.125 1450 
4411-6K 0.68 125 0 25.0 45 250 0.150 1300 
4411-7K 0.82 1250 250 40 210 0205 1100 
4411·8K 100 125° 25.0 40 200 o29() 930 

4416-6K 0.27 1250 25.0 30 460 0.16 925 
4416-7K 0.33 1250 25.0 28 410 0.22 790 
4426-1K 0.39 1250 25.0 35 355 0.30 675 
4426-2K 0.47 1250 25.0 35 325 0.34 635 
4426-3K 0.56 1250 25.0 34 310 0.40 585 

4411-9K 1.20 125 0 79 3D 180 0400 785 
4411·1oK 1.50 125 0 7.9 30 170 0.485 700 
4411·11K 1.80 1250 7.9 30 150 0.740 580 
4411-12K 2.20 125 0 7.9 30 140 0.970 505 
4411 13K 2.70 125° 7.9 30 120 1 200 460 

4426-4K 0.68 1250 25.0 33 280 0.54 500 
4426-5K 0.82 1250 25.0 32 260 0.63 465 

4421·1K 3.30 125 7.9 3D 70 o 140 1350 
4421·2K 3.90 125 79 30 65 o 155 1250 

4426-6K 1.00 1250 25.0 32 240 0.74 430 4421·3K 4.70 125 7.9 30 60 0210 1100 
4436-IK 1.20 1050 7.9 32 150 0.18 875 
4436-2K 1.50 1050 7.9 32 140 0.22 790 

4421-4K 5.60 125 79 30 50 0280 935 
4421-5K 6.80 125 79 JO 50 0,375 810 

4436-3K 1.80 1050 7.9 32 125 028 700 
4436-4K 2.20 lOse 7.9 32 115 0.38 600 

4421-6K 8.20 125 7.9 30 48 0440 750 
4421-7K 10.0 125 7.9 30 42 0605 640 

4436-5K 2.70 105° 79 40 100 0.55 500 
4436-6K 3.30 105° 7.9 45 90 0.80 415' 

4421-8K 12.0 125 25 50 36 1050 490 
4421-9K 15.0 125 2 5 \5 30 1200 460 

4436-7K 3.90 105° 7.9 45 82 1.00 370 4421·IOK 18.0 125 2 5 60 3D 1.950 360 
4436-8K 4.70 1050 7.9 . 45 75 1.20 340 
4446·IK 5.60 1050 7.9 50 67 1.50 300 

4421-11K 22.0 125 2.5 60 24 7200 335 
4421-12K 27.0 125" 25 65 22 2750 300 

4446-2K 6.80 105° 7.9 50 60 1.80 275 1331-2lJ 210.0 105° 790 65 5.6 82 110 
4446-3K 8.20 1050 7.9 60 55 2.40 240 1331-22J 300.0 105° .790 65 5.3 8.7 107 
4446-4K 10.0 1050 7.9 60 50 3.10 210 1331-23J 330.0 1050 790 65 5.0 9.1 105 
1316-IK 12.0 1050 2.5 40 40 2.40 240 
1316-2K 15.0 1050 2.5 40 36 2.75 225 

1331-24J 360.0 1050 .790 65 4.7 9.6 102 
1331-25J 390.0 105° 790 65 4.5 100 100 

1316-3K 18.0 105° 2.5 50 32 3.00 215 .1331·26J 430.0 1050 790 65 4.3 10.6 97 
1316-4K 22.0 105° 2.5 50 28 3.30 205 1331-27J 470.0 105 0 .790 65 4.0 11.1 95 
1316-5K 27.0 1050 2.5 50 24 3.60 195 1331-28J 510.0 1050 790 65 3.8 116 93 
1326-IK 33.0 1050 2.5 45 29 2.80 225 
1326-2K 39.0 1050 2.5 45 26 3.10 210 

1331-29J 560.0 1050 790 65 3.6 12.3 91 
1331-30J 620.0 1050 .790 60 3.5 13.0 88 

1326-3K 47.0 1050 2.5 45 24 4.30 180 
1326-4K 56.0 1050 2.5 45 22 5_30 160 
1326-5K 68.0 1050 2.5 50 19 6.00 152 

1331-3lJ 680.0 1050 .790 60 3.4 13.7 85 
1331-32J 750.0 1050 .790 60 3.3 14.4 83 
1331-33J 820.0 105 0 .790 60 3.1 15.1 81 

1326-6K 82.0 1050 2.5 50 17 6.70 144 
1326-IK 100.0 105° 2.5 50 14 7.50 135 

1331-34J 910.0 105° .790 60 2.9 15.8 79 
1331-35J 1000:0 1050 .790 60 2.8 16.5 78 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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TYPE 22 - Oia .. 220 ± .010 - Length .560 ± .010 TYPE 28 - Oia .. 280 ± .010 - Length .940 ± .010 

Max. Test SRF DCR Direct 
Jeffers Oper. Freq. Min Max Culr •• ' 

PIN l~h Temp. °C (MHz) Q Min (MHZ) Ohms (MA) 

Mil. Tlst SRF OCR Dirlet 
Jeffers Op.r. Freq. Min Max Current 

PIN l~h Temp, °C (MHz) Q Min (MHz) Ohms (MA) 

4412·1K 0.47 1250 25.0 65 300 0.06 1970 
4412·2K 0.56 125 0 25.0 65 270 0.08 1850 
4412·3K 0.68 1250 25.0 65 240 0.08 \l00 
4412·4K 0.82 125° 25.0 65 220 0.11 1520 
44125K 1.00 125 0 25.0 65 200 0.14 1290 

4414-IK 1.20 1250 7.9 60 170 0.D75 2400 
4414·2K 1.50 1250 7.9 60 160 0.090 2150 
4414-3K 1.80 1250 7.9 60 140 0.135 1750 
4414·4K 2.20 1250 7.9 60 125 0.160 1600 
4414·5K 2.70 1250 7.9 60 115 0.220 1350 

4412·6K 1.20 1250 7.9 40 180 0.19 1120 
4412·7K 1.50 12~o 7.9 40 160 0.28 925 
4412·8K L80 125 0 79 40 150 0.37 790 
4412·9K 2.20 125 0 7.9 40 135 0.50 680 
4412 10K 2.)0 125 0 7.9 40 120 0.65 600 

1414·6K 3.30 1250 7.9 60 100 0.305 1150 
4414·7K 3.90 1250 7.9 60 95 0.450 955 
4414·8K 4.70 125° 7.9 60 90 0.560 860 
4414-9K 5.60 1250 7.9 60 80 0.745 745 
4414·IOK 6.80 125° 7.9 60 75 1.050 635 

441nlK 3.30 1250 7.9 40 105 1.00 480 
4412·12K 3.90 125° 7.9 40 100 1.20 440 
4412·13K 4.10 1250 79 40 90 1.80 360 
44221K 5.60 125° 7.9 35 55 0.13 1340 
4422-2K 6.80 125° 7.9 35 50 0.20 1080 

4414·11K 8.20 1250 7.9 60 68 1.400 550 
4414-12K 10.0 1250 7.9 60 60 1.900 460 
4414·13K 12.0 1250 2.5 40 53 2.650 395 
4414·14K 15.0 1250 2.5 40 50 3.250 355 
4414·15K 18.0 1250 2.5 40 45 4.150 - 315 

4422·3K 8.20 125 0 7.9 35 44 0.22 1030 
4422·4K 10.0 125° 7 9 35 42 0.26 950 
4422-SK 12.0 125 0 25 45 34 045 720 
4422-6K 150 125 0 75 45 32 0.52 670 
~K 18.0 125 0 2.5 50 28 0.70 580 

4422-8K 22 0 125 0 25 60 24 1.00 480 
4422·9K 27.0 12j(l 75 65 22 130 420 
4422·10\0( 33.0 125(; 25 65 20 1.50 390 
4422-11K 39.0 125 0 2.5 70 18 2.00 340 
1312·20J 1100 105 0 .250 60 2.8 210 78 

1---"131221J 1200 105"- 250 60 2.7 220 76 

4424·IK 22.0 1250 2.5 50 24 0.295 1150 
4424·2K 27.0 1250 2.5 50 22 0.295 1050 
4424·3K 33.0 1250 2.5 60 19 0.550 865 
4424.4K 39.0 1250 2.5 55 18 0.650 810 
4424·5K 47.0 125 0 2.5 65 16 1.000 640 
4424-6K 56.0 125 0 2.5 65 14 1.150 610 
4424-7K 68.0 125c 2.5 75 13 1.850 470 
4424·8K 82.0 125 0 2.5 75 12 2.100 440 
4424·9K 100.0 1250 25 75 12 2.500 405 
4424·10K 120.0 125 0 790 95 10 4.100 315 

1312·221 1300 1050 250 60 26 230 75 
131223J 1500 105° 250 65 2 4 25.0 72 
1312-24J 1600 105 l ' 250 65 2.3 260 70 
131225J 1800 1050 .250 65 2 2 28.0 68 
1312·26J 2000 lOse 250 65 2 I 29.0 67 
1312·271 2200 105° 750 70 2.0 30.0 66 
131228J 2400 105" 250 70 1.9 310 64 
131229J 2700 105' 250 70 1.8 330 62 

TYPE 31 - Oia .. 310 ± .010 - Length .560 ± .010 
131230J ~~O 105' 250 70 1.7 350 61 

-rri2:]lT 3300 105(0 750 70 1.6 380 58 
1312-321 3600 105° 250 70 1.5 400 57 

Max. Test SRF OCR Max Direct 
Jeffers Op.r. Freq. Q Min Ohms CUrrent 

PIN L.h Temp. °C (MHZ) .. "Min (MHz) at 25°C (MA) 

31·A·181K 180 125 0 .790 80 6.0 5.5 225 
31-A-221K 220 125 0 .190 80 5.5 5.9 220 
31·A·271K 270 1250 .790 80 5.1 6.6 210 
31·A-331K 330 125 0 .790 75 4.2 7.8 185 
31·A-39IK 390 125' .790 75 3.9 8.7 180 

TYPE 24 - Oia .. 240 ± .010 - Length .740 ± .010 

Max. Test SRF OCR Direct 
Jeffers Oper. freq. Min Max Current 
PIN l"h Temp. °C (MHz) Q Min (MHZ) Ohms (MA) 

~-j313~iOJ f-. 3900 . 105° 250 80 1.45 44 61 
1313·211 4300 105e 250 80 1.40 46 59 TYPE 37 - Oia .. 375 ± .010 - Length .625 ± .010 
1313221 4700 105° .250 80 135 48 58 
131323J 5100 105° .250 80 1.30 50 57 
131324J 5600 105° .250 80 1.25 53 56 
131325J 6200 105° 250 80 1.20 56 54 

Max. Test SRF OCR Mal( Direct 
Jeffers Op.r. Freq. Q Min Ohms Current 

PIN l.h Temp. °C (MHz) Min (MHz) at 25°C (MA) 
131326J 6800 105° .250 80 1.15 59 52 
1313271 7500 lose 250 80 110 62 51 
1313·28J 8200 105° .250 80 1.05 65 50 
~J 9100 105° 250 80 1.00 68 49 

1313-30J 10000 105° 250 80 0.95 72 47 

37·A·471K 470 1250 790 80 3 7 9.0 190 
37·A·561K 560 1250 790 80 3.5 10.0 180 
37-A-681K 680 125 0 790 75 32 11.2 170 
37-A-821K 820 125" 790 75 3.0· 13.0 155 
37·Al02K 1000 125(' 790 70 2.7 14.5 145 

TYPE 25 - Oia .. 250 ± .010 - Length .560 ± .010 

Max. Test SRF DCA Max Direct 
Jeffers Oper. Freq. Q Min Ohms Current 

PIN l.h Temp. °C (MHz) Min (MHz) at 25°C (MA) 

25-AA70K 47 1250 2.5 18 13.5 5.9 195 
25-A·560K 56 1250 2.5 18 13.0 6.4 185 
25·A·680K 68 125 0 2.5 70 13.0 3.3 255 

TYPE 46 - Oia .. 468 ± .010 - Length .687 ± .010 

Mal(. Test SRF OCR Mu Direct 
Jeffers Dper. Freq. Q Min Ohms Current 

PIN l.h Temp. °C (MHz) Min (MHz) at 25°C (MA) 
!-----

46·A·152K 1500 1250 .250 85 2.2 22.0 127 
25-A·820K 82 1250 2.5 65 11.7 3.5 245 46-A·222K 2200 1250 250 85 1.8 27.0 115 
25·A·l01K 100 1250 2.5 65 10.7 3:8 235 46·A·272K 2700 1250 250 85 1.6 32.0 105 
25-A-121K 120 1250 .190 75 9.3 4.7 215 46·A·512K 5100 1250 250 70 1.0 66.0 73 
25·A·151K 150 125 0 .790 75 83 5.3 200 46·A·l03K 10000 125 0 250 70 0.8 70.0 71 

INDUCTOR LEAD MATERIAL 
Standard All leads are 1~." minimum length. 

The leads of standard sizes cataloged, are 99.9% oxygen free copper. Before manufacturing, the coating is pure tin hot dipped 
to a minimum thickness of 0.0006 inch. After manufacturing into molded inductors the leads are hot dip coated with 60/40 
tin-lead solder with a minimum thickness of 0_0006 inch. 

IN ReO §Pa~,~f-~~~~niC T~~lTf,?2~!~ 5106933096 

Formerly Jeffers Electronics Division Speer Carbon Co. 
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TOROIDS,OSCILLA TORS, AMPLIFIERS 

ALWAYS IN STOCK AT ALLEN ELECTRONICS. 

Allen Electronics Division manufactures these components in 
quantity, under the most rigid quality controls, including thorough 
inspection and testing, for use in the world's finest electronic 

organs .. For this reason we constantly maintain a complete inven· 
tory, which is also available to you who desire the added benefits of 
lower·than-competitive prices and immediate out· of-stock delivery. 

TOROIDS Available from stock. They have been used successfully in such areas as: telemetry, sound and intercommunication 
systems; geophysical applications; mobile communications; filters; oscillators; and test equipment. 

CENTER-TAPPED 
nductance -Q Core 0.0. Price Inductance Q Core 0.0. Price 

58.2 Hy. 50 P 1·5/8" 4.65 1.29 Hy. 33 P 1-1/4" 2.45 
47.0 Hy. 50 P 1·5/8" 4.65 1.18 Hy. 34 P 1·1/8" 2.27 
43.0 Hy. 50 P 1-5/8" 4.65 1.03 Hy. 31.5 P 1·1/8" 2.27 
37.6 Hy. 50 P 1·5/8" 4.65 927 M.H. 31 P 1·1/8" 2.27 
35.4 Hy. 50 P 1·5/8" 4.65 856 M.H. 30 P 1-1/8" 2.27 
25.6 Hy. 60 P 1·1/4" 3.45 804 M.H. 29 P 1·1/8" 2.27 
23.2 Hy. 55 P 1·1/4" 3.45 738 M.H. 28.75 P 1·1/B" 2.27 
21.2 Hy. 55 P 1-1/4" 3.45 694 M.H. 27 P 1-1/8" 2.27 
19.3 Hy. 55 P 1-1/4" 3.45 642 M.H. 27.25 P 1-1/8" 2.27 
17.8 Hy. 52 P 1-1/4" 3.45 590 M.H. 26 P 1-1/8" 2.27 
16.7 Hy. 46 P 1-1/4" 2.85 545 M.H. 24 P 1-1/8" 2.27 
15.6 Hy. 48 P 1-1/4" 2.85 494 M.H. 23 P 1-1/8" 2.27 
13.5 Hy. 45 P 1-1/4" 2.85 457 M.H. 21 P 1" 2.04 
12.2 Hy. 42 P 1-1/4" 2.85 426 M.H. 20.7 P 1" 2.04 
IJ.5 Hy. 41 P 1-1/4" 2.85 394 M.H. 20 P 1" 2.04 

9.59 Hy. 35 P 1-1/4" 2.85 362 M.H. 19 P 1" 2.04 
8.95 Hy. 34 P 1-1/4" 2.85 334 M.H. 18.5 P 1" 2.04 
8.20 Hy. 33 P 1-1/4" 2.85 317 M.H. 17.5 P 1" 2.04 
7.88 Hy. 32 P 1-1/4" 2.85 286 M.H. 17 P 1" 2.04 
7.07 Hy. 30.5 P 1-1/4" 2.85 266 M.H. 16.5 P 1" 2.04 
6.88 Hy. 29 P 1-1/4" 2.85 248 M.H. 16 P 1" 2.04 
3.11 Hy. 50 P 1·1/4" 2.45 232 M.H. 15.5 P 1" 2.04 
2.91 Hy. 48 P 1-1/4" 2.45 206 M.H. 15 P 1" 2.04 
2.64 Hy. 46 P 1-1/4" 2.45 196 M.H. 14.5 P 1" 2.04 
2.42 Hy. 43.5 P 1·1/4" 2.45 184 M.H. 14 P 1" 2.04 
2.27 Hy. 43 P 1-1/4" 2.45 167 M.H. 13.5 P I" 2.04 
2.19 Hy. 40 P 1-1/4" 2.45 157 M.H. 13 P 1" 2.04 
1.98 Hy. 41 p 1·1/4" 2.45 147 M.H. 12.5 P I" 2.04 
1.81 Hy. 38 P 1-1/4" 2.45 138 M.H. 12 P I" 2.04 
1.66 Hy. 37 P 1-1/4" 2.45 126 M.H. 11.5 P 1" 2.04 
1.48 Hy. 36 P 1-1/4" 2.45 110 M.H. 11 P 1" 2.04 
1.43 Hy. 36 P 1-1/4" 2.45 106 M.H. 11 P 1" 2.04 

DISCOUNT SCHEDULE 
1-24 .................. LIST 
25 - 99 ............... LESS 15% 
100 - 249 ............. LESS 20% 

WRITE FOR HIGHER QUANTITY DISCOUNTS 

OSCILLATORS 
TYPE "C" AUDIO OSCILLATOR 
This compact unit is designed for applications that have moderate 
requirements for stability in respect to temperature and frequency 
drift. The transistorized package is completely encapsulated and 
provides a construction that is extremely rugged. 
SPECIFICATIONS 

Frequency - Any frequency from 15 Hz. to 10 kHz. 
Frequency Accuracy - ± .2% of specified frequency with 12V. 

D.C. input, resistive load of 200K ohms and 24 0 C. ambient. 
Frequency Drift - Approximately 1% from -200C. to +45 0 C. 

Less than 0.3% with input voltages from 10 to 14V. D.C. 
Frequency Adjustment Range (using external compo-

nents) - ± 2.0% (see arrangements two and three below) 
Input Voltage - 5 to 15V. D.C. 
Input Current - Does not exceed 5 mao @12V. D.C. 
Output Voltage - Proportional to input voltage. Typically 1.5 to 

2.0V. RMS with 12V. D.C. input and a load resistance of 
200K ohms. 

Output Wave Shape - Sinusoidal. Total distortion approxi
mately 2.0% with 12V. D.C. input. 

Dimensions - 15 - 249 cps. 4 3/S" x 2 13/16" X H2" 
250 - 10,000 cps. 3 9/16" x 2112" x 1 l/S" 

The Type "C" oscillators can be produced in the following 
arrangements: 

1. Any specific frequency in the range at an ambient tempera
ture of 240 C. and with no provision for frequency 
adjustment. 

2. Provision for' frequency adjustment of ±2% of a specified 
frequency by means of an externally connected capacitor 
(Type "C"). A capacitor will be furnished which will provide 
the specified frequency at 240 C. ambient. 

3. Provision for continuously variable frequency adjustment of 
± 2% of a specified frequency by means of an externally 
connected variable resistance and a fixed capacitor. External 
components not furnished but component values are speci
fied. This feature is very convenient when a "front panel" 
fine adjustment of frequency is desirable. 

AMPLIFIERS 
The T-20 and T-50 transistorized amplifiers utilize the latest 
developments in solid-state technology. This outstanding equipment 
demonstrates all the characteristics normally associated with such 
TYPICAL SPECIFICATIONS - T-50 AUDIO AMPLIFIER 

Power Output - 50 W. @S ohms; 35 W. @ 15 ohms. 
Frequency Response - ± 0.75 db. 20 cps. to 20 kcs. 
Harmonic Distortion - 0.3S% 1 db. below clippin9. 
Intermodulation Distortion - 1:1% 1 db. below clIpping. 
Noise - Less Than 2 mv. 
Input Sensitivity - 50 mv. for 1 db. below clipping. 
Output Impedance - S to 16 ohms. 
Input -117v. 60 cps. 
Maximum Dimensions - 101/4" L. X 7 1/4" W. X 6 1/8" H. 
Weight - 7 3/4 Ibs. 

PRICE - $9S.00 net 
DISCOUNT SCHEDULE: 1 - 4 net 

5 - 9 less 5% 
10 - 24 less 7.5% 
25 - up less 10% 

NO-CENTER·TAP 
Inductance Q Core 0.0. Price Inductance Q Core 0.0. Price 
100 M.H. 10.5 P I" 2.04 10 M.H. 5.7 I I" 1.05 

91 M.H. 10.5 P 1" 2.04 20 M.H. 6.1 I 1" 1.05 
82 M.H. 10 P 1" 2.04 30 M.H. 6.7 I 1" 1.05 
78 M.H. 10 P 1" 2.04 35 M.H. 7.2 I 1" 1.05 

70 M.H. 9.3 P 1" 2.04 40 M.H. 7.6 I 1" 1.05 
65 M.H. 9.0 P 1" 2.04 50 M.H. 8.9 I 1" 1.05 
60 M.H. B.7 P 1" 2.04 75 M.H. 5.7 I 1" 1.10 
56 M.H. 8.3 P 1" 2.04 100 M.H. 6.4 I 1" 1.10 
53 M.H. 8.1 P 1" 2.04 150 M.H. 7.5 I 1" 1.10 
50 M.H. 7.8 P 1" 2.04 200 M.H. 8.4 I 1" 1.10 
46 M.H. 7.5 P 1" 2.04 250 M.H. '9 I 1" 1.10 
43 M.H. 7.2 P 1" 2.04 300 M.H. 9.8 I 1" 1.10 
39 M.H. 7.0 P 1" 2.04 400 M.H. 11 I 1" 1.10 '37 M.H. 6.7 P 1" 2.04 500 M.H. 23 P r-l/8" 2.25 
34 M.H. 6.5 P I" 2.04 600 M.H. 25 P 1-1/8" 2.25 
31 M.H. 6.2 P 1" 2.04 800 M.H 29 P 1-1/8" 2.25 
29 M.H. 4.6 P 11/16" 3.30 I Hy. 18.6 F 1-1/16" 1.81 
27 M.H. 4.6 P 11/16" 3.30 1.2 Hy. 16.1 F 1-1/16" 1.81 
25 M.H. 4.5 P 11/16" 3.30 1.5 Hy. 15 F 1-1/16" 1.81 
22 M.H. 4.1 P 11/16" 3.30 2 Hy. 16.5 F 1-1/16" 1.81 
20 M.H. 3.9 P 11/16" 3.30 2.5 Hy. 24.3 F 1-1/16" 1.81 
19 M.H. 3.8 P 11/16" 3.30 3 Hy. 26.2 F 1-1/16" 1.81 
17 M.H. 3.7 P 11/16" 3.30 4 Hy. 25.7 F 1·1/16" 1.81 
15 M.H. 3.6 P 11/16" 3.30 5 Hy. 18.8 F 1-1/16" 1.81 
14 M.H. 3.3 P 11/16" 3.30 8 Hy. 35 F 1·1/16" 1.81 
12 M.H. 3.1 P 11/16" 3.30 (+10%) 
11 M.H. 2.9 P 11/16" 3.30 
10 M.H. 2.8 P 11/16" 3.30 

CORE DETAILS 9 M.H. 2.7 P 11/16" 3.30 
8 M.H. 2.6 P 11/16" 3.30 P = Permalloy 
7 M.H. 2.5 P 11/16" 3.30 F = Ferrite 
6 M.H. 2.4 P, 11/16" 3.30 I = Powdered Iron 

I nductance and "Q" measured at 1 Volt 
1,000 c.p.s. - Inductance Tolerance + 2% 
5S.2 Hy. to 10.5 Hy. Tolerance + 5%
Ferrite Core - Inductance Tolerance ± 5% 

P RIC E . - Order by specifying 
type, ,frequency and arrange
ment number. 
Frequency 
15 - 20 Hz. 
21 -100 Hz. 
101- 500 Hz. 
501 - 10,000 Hz. 

Price 
$37.00 
$25.00 
$20.00 
$25.00 

QUANTITY DISCOUNT 
Discount is applicable for quan
tities of one frequency only. 
Quantity Discount 
1- 10 Net 
11 - 50 Less 15% 
51 - 99 Less 20% 
100 - up Less 25% 

TYPE "P" SINE WAVE OSCILLATOR 
A plug-in unit with a standard octal tube base type connector. A 
knurled thumbscrew type adjustment on top of the unit provides 
for variable, fine adjustment of frequency, plus or minus two per 
cent of the specified frequency. 

SPECI FI CAT I ONS 
Frequency - Any frequency from 20Hz. to 200 kHz. 
Frequency Drift - ApprOXImately 1% from -20 0 C. to +450C. 

Less than 0.3% with input voltages from 10 to 14V. D.C. 
Input Voltage - 5 to 15V. D.C. 
Input Current - Does not exceed 5 mao @ 12V. D.C. 
Output Voltage - Proportional to input voltage. Typically 1.5 to 

2.0V. RMS, with 12V. D.C. input and load resistance of 
200K ohms. 

Output Wave Shape - Sinusoidal. Total distortion approxi-

Dim'i:~~f~~~o~~~~~i~~~'r~'~ 1n~~i6" square. Overall height -
4 3/4" max. Height above octal mounting socket - 4" max. 

PRICE - $33.00. Order by specifying type and frequency. 
QUANTITY DISCOUNT-Same discount schedule as Type "C" 

circuitry, namely compact design and low heat dissipation. Conserv
atively rated, these units have demonstrated their ability to operate 
over a wide ambient temperature range. 

TYPICAL SPEC I FICATIONS - T-20 AUDIO AMPLIFIER 
Power Output - IS W. @ S ohms. 
Frequency Response - ± 1.0 db. 20 cps. t020 kcs. 
Harmonic Distortion - 0.3% 1 db. below clipping 
Intermodulation Distortion - 0.4% 1 db. below Clipping. 
Noise - Less than 2 mv. 
Input Sensitivity - 50 mv. for 1 db. below clipping. 
Output Impedance - S ohms. 
Input - 117 v. 60 cps. 
Maximum Dimensions - S" L. x 7" W. x 6 l/S" H. 
Weight - 4 Ibs. . 

PRICE - $76.00 net 
DISCOUNT SCHEDULE - Same as for T-50. 

ORDER TODAY FROM: 

ALLEN electronics divi.sion 
Allen Organ Company 
Macungie, Penna. lS062 

718 See YELLOW SECTION for Local Offices, Phones eein /1969 
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don't get lost looking for coils ... 
discover AMERICAN TRANS-COIL 

.I.F. Transformers 
• R.F. Transformers 
• Beat Frequency Oscillators 
• R.F. Oscillators 
• Discriminator Transformers 
• Magnetic Amplifiers 
• Networks 
• Filters 
• Torroids 
• All to the tightest Military 

For Linear Permeable Tuned R.F. and I.F. 
Coils and Transformers. Quality Engineering 
• On Time Delivery'. Within the tightest 
budgets • ATC manufacturing techniques 
and equipment guarantees tolerances within 
one quarter of one percent. 

or Commercial Specifications 
ATC Specializing in Military Type Coils and Transformers for Military Systems 

Receiers Transmitters Receivers/Transmitters Radio Sets· Systems. Test Sets 

R-361 1-195 PRC-6 RT-319 AM-427 CV-116 TRC-68 
R-388 T-279 PRC-8,9,10 RT-323 AM-1565 GRA-53 TRD-4, 15, 17,23 
R-390 T-893 PRC-25 RT-441 AM-1955 GRC-9 TS-1777 
R-390A PRC-77 RT-581 AM-1956 GRC-lO UPM-32 
R-391 RT-77 RT-618 AM-1957 GRC-26 URM-48 
R-392 RT-198 RT-771 AM-1958 GRC-50 URM-l03 
R-666 RT-246 AM-2014 GRC-86 USM-159 
R-746 ARN-21 GRC-l09 UQN-l J 
R-1148 ARN-32 LS-127 VRC-12 
R-1331 APX-294 MD-239 VRC-24 
URC-9 APX-65 ME-57 VRM-l 
URC-32 CN-3ll SRC-20/21 
WLR-l 
WR-3 

Call (212) 441-5207 and prove to yourself that ATC is a prime source for linear and 
non-linear permeable tuned coils and transformers. 

Send drawings for immediate quotations or write for complete technical literature •.. 

american trans-coil corporation 
124-06 1 ()1st AVE./RICHMOND HILL, NEW YORK 11419/(212) 441-5207 

See YELLOW SECTION for Local Offices, Phones 719 
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AUTOMATIC COIL DIVISION OF DESIGNATRONICS 
76 E. Second Street. Mineola, New York 11501lTelephone (516) 741-7070/TWX51O-222-5889 

In addition to its standard line of off-the-shelf components, Autonatic specializes in the, 
design and manufacture of almost any type ,of coil (variable pitch winding, RF coils and 
toroids in a wide variety of ranges, encapsulated, etc.). The range of transformers, ois
criminators and filters custom tailored t(} your requirements is virtually unlimited. Auto
matic has the facilities to design and produce,complete I'F assemblies, printed circuil 
modules and others to your specifications. " , 

Automatic's Royal line is designed especially for projects where specifications call 
for high reliability or for rigid temperature coefficients. , . . 

Where capacitors, inductors or toroids are,combined to make up a network such as a 
filter or delay line,all items are seasoned and de-bugged through four cycles providing 
assurance that all qu'estionable sections will be detected. , 

A unique, encaPsulation techn,ique contributes to greater reliability, When an end prod' 
uct is to be encapsulated in epoxy resin, each component IS covered with unsintered 
teflon and coated with a semi-rigid, epoxy resin, The assembly is then encased in a 
rigid epoxy. This shell-within"a-shell relieves the end product from the strains caused 
during temperature variations normally experienced in rigid epoxy encapsulation. 

Where items are hermetically sealed in metal cases, stainless ste,el studs are provided. 
Pressure type header terminal assemblies, are used to meet the most rigid require
ments of Mil T-27A specifications. 

720 See YELLOW SECTION for Local Offices, Phones 
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SIZE 1 OPEN 

~NSTRUCTIONSTYLES _~_ 

OCW ~ 

~;_ Wound to approx Induc- I I I I I 
tance and specified turns -sup- [j bfo Il 
plies w/lB" self leads for induc. 
-trimming by user. ~I IT] 
OCW-Woundto 1% inductance,-~lJ3-
banded w/glass tape & wax im- L 
preg-supplied w/6" plastic I ", 
leads CORE (090)-Low frequency-highest Q 

up to 6 KHz 

EC - same as OCW, except 
epoxy dipped, 2 coats 

EPOXY 
CASED STYLES 

ECC 
ECS 
ECT 
EyC provided w/clearance hole 
ECS provided w/MTG stud 
ECT provided w/tapped insert 

Ambient temp, range 55 0 C to 
1050 C 

HERMETICALLY 
SEALED STYLES 

HCL 
HCT 
HCL - hermetically sealed in crys
tal case w/lead type terminals. 

HCT - hermetic sealed in larger 
crystal case wig lass compression 
terms and. threaded Mtg. inserts. 

Ambient temp range 55 0 C to 
1050 C 

Part No I I"dlldanc~ 
:!:l%al I 11Hz 

090-103 
I 

10mH 
090-203 20mH 
090-503 50mH 
090-503 50mH 
09b-104 100mH 
090-204 200mH 
090-504 500mH 
090-10S 1H 
090-205 2H 
090-505 5H 

SIZE 1 

r 7
1

'°1 
@t©]I;,5 
IY 

:!:~:~/o ! :~ 
Ohm. ,", 

2.9 242 
57 165 

14.3 100 
14,3 100 
29 69 
57 47 

103 29 
286 20 
562 14 

1430 8.8 

CORE (056)- Medium frequency
highest afrom 6 KHz to 20 KHz 

OCR. SRf 

Part No Induetante ±20% Min 
±I%atl KHz Ohm. .. , 

056-502 5mH 2.3 360 
056-103 10mH 4.9 242 
056-203 20mH 11.2 165 
056-503 50mH 25 100 
056-104 100mH 49 69 
056-204 200mH 115 47 
056-504 500mH 290 29 
056-1 OS 1H 520 20 
056-205 2H 1050 14 

SIZE 1 m'l 
0'0.· Ii 'i~ 

4 32 

J 
I 

@ I @::1 
~~:J 

4 

CORE (027)-High frequency-highest Q 
from 20 KHz to 100 KHz 

OCR SRf 
Part No. Inductance ±20% Min 

±1%311 KHz Ohm. .., 
027-102 1mH 1.2 942 
027-202 2mH 2. r 625 
027-502 .5mH 5.3 374, 
027-103 10mH 12 251 
027-203 20mH 22 172 
027-S03 50mH 51 103 

o order: Prefix part :jj: with style. l 
E 

027-104 100mH 
027-204 200mH 

115 71 
210 48 

xample: HCL-090-503 027-304 300mH ~~g ~6 027-S04 SOOmH 

I 

I 
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TOROIDAL INDUCTORS 
SIZE2 

-~-
U 9jall 

-~&&~3-
I L", 

CORE (109)-Low frequency-highest 0 
upto5KHz 

Part No. 

109-103 
109-203 
109-503 
109-503 
109-104 
109-204 
109-504 
109-10S 
109-20S 
109-S05 

Induclanu 
:!:l%at IIIHl 

10mH 
20mH 
50mH 
50mH 

100mH 
200mH 
500mH 

1H 
2H 
5H 

SIZE2 

I 

I OCR I SRF :!:20% Mm 
Ohm. ,", 

1.33 221 
1.33 221 
6.03 91 
6.03 91 

13.3 64 
23.9 44 
60,1 27 

131,8 18 
235 13 
660 11 

-~~ 

i'l"'1 
r-e==l~~o 
~~ 

i 
CORE (068)- Medium frequ~ncy
highest a from S KHz to 20 KHz 

OCR SRf 
Part No Inductance ±20% Min 

±l%at 1 KHz Ohm. .. , 
068-502 5mH 92 320 
068-103 10mH 21 221 
068-203 20mH 3.7 151 
068-503 50mH 94 91 
068-104 100mH 21 64 
068-204 200mH 46 44 
068-504 500mH 90 27 
068-1 OS 1H 213 18 
068-205 2H 475 13 

SIZE2 

qJ} 
l-r 

.--+-..... ....1 

CORE (032)- High ,frequency-hIghest Q 
from 20 KHz to 100 KHz 

OCR SRf 
Part No. Indutlance ±20% ' Min 

±l%allI'l:Hz Ohm. .. , 
032-202 2mH .92 514 
032-502 5mH 2.29 308 
032-103 10mH' 5.10 216 
032-203 20mH 9.06 149 
032-503 50mH 22.9 93 
032-104' 100mH 57.8 64 
032-204 200mH 92 44 
032-304 300mH 143 36 
032-504 SOOmH 234 26 

I 
I 

I 
I 

SIZE 3 

-~-
u~8::ll 

~~J@£]$3)3-
I Leg, 

CORE (251)-Low frequency-highest Q 
upto4KHz 

Part No 

251-103 
251-203 
25\-503 
251-503 
251-104 
251-204 
251-504 
251-105 
251-20S 
2S1-50S 

OCR lSR' Inductance :l::20% Min 
;t 1%311 KHl OI1ms KHl 

10mH 

0771
172 20mH 1.54 127 

50mH 422 72 
SOmH 422 72 

100mH 685 50 
200mH 

~~3 I ~~ 500mH 
1H 686 1S 
2H 123 10 
5H 300 6 

SIZE3 

I 

ffi-
r 13"l _ 

I . ~~ 
Ie=l........ll 
L!=J ---,-7;" 

I 
CORE (157)- Medium frequency
highest a from 4 KHz to 20 KHz 

OCR SR' 
,Part No Induttante ±20% Min 

± l%all KHz Ohm. .., 
1S7-502 5mH 06 255 
1S7-103 10mH 1,07 172 
157-203 20mH 189 127 
157-S03 50mH 6 72 
157-104 100mH 10,6 50 
157.-204 200mH 239 34 
157-504 SQOmH 60.2 21 
157-105 1H 107 15 
.157-505 5H 605 6 

SIZE3 

CORE (075)-Hlgh frequency-highest Q 
from 20 KHz'to 75 KHz 

OCR SRF 
Part No Induo.:lanee :t20% Min 

± l%al 1 I'I:Hl Ohm. .., 
075-S02 5MH 1.0 260 
07S-103 10MH 2.3 178 
07S-203 20MH 4.3 120 
075-303 30MH 6.6 97 
075-503 50MH 11 73 
075-104 100MH 24 50 
07S-204 200MH 44 35 
075-304 300MH 67 28 
07S-504 500MH 110 21 

eem /1969 See YELLOW SECTJOf\i for Local Offices, Phones 721 
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... _________ MINIATURE VARIABLE INDUCTORS 

Available in inductance ranges from 0.1 to 4700 uH 
Designed to meet MIL-C-15305C 
Oesigned for printed circuit application, this Automatic Coil 
series offers high reliability and exceptional stability over ex
treme temperature variations. For high reliability, inductors are 
fully epoxy-encapsulated. They are shock-proof and moisture
proof. 

Ideal for printed circuit application, these high-Q units meas
ure 13/32" in diameter by 1/2" high. Two mounting terminals are 
spaced 9/32" on center for vertical mount. The tuning access is 
from either end. 

ELECTRICAL CHARACTERISTICS 
Inductance 

Range: 
0.33 to 4700JLH Tunable Range ±20% 
0.15 to 0.22JLH Tunable Range ±15% 
O.lI1H Tunable Range ±10% 
All measurements at 25°C on Q-Meter 
using miniature alligator clips mounted 
y., " from body. 

Self-Resonant Minimum fo to be not less than 80% of 
Frequency: published data as measured with Grid-Dip 

Meter 
DENSITY CHARACTERISTICS 

Volume: 
Weight: 

0.063 cubic inches 
2.6grams 

PHYSICA-L AND ENVIRONMENTAL 
CHARACTERISTICS 

Torque: 

Operating 
Temperature: 

Terminal 
Strength: 
Moisture, 

Vibration, and 
Shock 

Resistance: 

Marking: 

0.75 to 5.0 inch-ounces 

-55°Cto+125°C 

Meets five pound pull tests. 

Meets requirements of MIL-C-15305C, 
Grade 1, Class B. Vibration: Low frequency 
10Hz t055Hz at.06" total excursion at rate 
of 1 linear sweep per minute for 2 hours 
repeated for each of 3 mutually perpen
dicular planes. Shock: 50G, llms. 

Manufacturer data printed. 

MPC SERIES COLOR-CODED TOROIDS 
Molded printed circuit toroids avai.lable in ten coded E.IA 
colors. Designed to speed production of printed circuit assem
blies, the color coding can be used to indicate the correct value 
toroid to use and where to position it on the PC board. 

Inductance values range from 100 micro henries to 500 mi"~ 
henries. The toroid can be furnished tapped or with a second
ary winding to satisfy requirements. 
Dimensions are: O. D. 27/32"; height: 5/S" max.; pins: 1IS" long 
+ 1116'':''0. 

~ 
~ --L 

--...f .28 i" I.---

L2LR 
START ~ FINISH 

Part No. Lnom QatLnom 
uH Hz MHz 

AC 7754-010 0.10 85 25. 
AC 7754-015 0.15 100 25. 
AC 7754-022 0.22 100 25. 
AC 7754-033 0.33 100 25. 
AC 7754-047 0.47 100 25. 
AC 7754-068 0.68 100 25. 
AC 7754-1 1. 90 25. 
AC 7754-1.5 1.5 70 7.9 
AC 7754-2.2 2.2 73 7.9 
AC 7754-3.3 3.3 80 7.9 
AC 7754-4.7 4.7 75 7.9 
AC 7754-6.8 6.8 80 7.9 
AC 7754-10 10. 82 7.9 
AC 7754-15 15. 65 2.5 
AC 7754-22 22. 55 2.5 
AC 7754-33 33. 54 2.5 
AC 7754-47 47. 51 2.5 
AC 7754-68 68. 55 2.5 
AC 7754-100 100. 50 2.5 
AC 7754-150 150. 50 2.5 
AC 7754-220 220. 50 .79 
AC 7754-330 330. 48 .70 
AC 7754-470 470. 45 .79 
AC 7754-680 680. 42 . 7~ 
AC 7754-1000 1000. 40 . 7~ 
AC 7754-1500 1500. 40 .25 
AC 7754-2200 2200. 44 .25 
AC 7754-3300 3300. 46 .25 
AC 7754-4700 4700. 48 .25 

722 See YELLOW SECTION for Local Offices, Phones 

Approx. 
Fo. Lnom MaxDCR 

MHz at 25° C 
500. 0.02 
500. 0.035 
500. 0.04 
'334. 0.04 
285. 0.05 
237. 0.07 
205. 0.13-
168. 0.24 
135. 0.3 
112. 0.45 
100. 0.8 
80. 1 .1 
67. 1.9 
54.2 3.2 
17.5 3.4 
15. 3.6 
13.2 4.5 
12.0 5.5 
Hl.5 6.7 
10.5 6.7 

3.0 11. 
2.24 16. 
1.9 18 . 
1.9 21 . 
1.4 38. 
1.14 54. 
0.96 66. 
0.86 85. 
0.76 99. 

eem11969 
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L-________________________________ --TOROIDS 

c 

ij- 1 
0--- D 

- J ~ -

~Hj 

HIGH TEMPERATURE 
PLASTIC-CASED CONVERTER 
Toroids designed to exceed MIL-T-27A grade 5 class R 
requi rements with added life expectancy thru increased 
efficiency and reliability. 

Normal operation frequency between 1500 and 5000 Hz. 
Special designs obtain operating frequency to 10,000 Hz. 

DC Oulpul 
DC Input DC Output Volts Current DimensIOn Mig. Hole 

Pari No Vol Is Bridge/FW C T (MAl D H "C" 

CT-630 6.3 300/150 100 2 1 118 
CT-632 6.3 325/162.5 150 2 1 118 
CT-637 6.3 375/1875 200 2% 1% 118 
CT-645 6.3 450/225 150 2% 1% 118 
CT-1225 12.6 250/125 100 1% "~A 116 
CT-1230 12.6 300/150 200 2 1 118 
CT-1232 12.6 325/162.5 150 2 1 118 
CT-1237 12.6 375/1875 200 2 1 118 
CT-1245 12.6 450/225 150 2 1 118 
CT-1250 12.6 500/250 250 2% 1% 118 
CT-1260 12.6 600/300 200 2% 13/e 118 
CT-2825 28 250/125 80 1Y, 'I. 114 
CT-2830 28 300/150 100 2 1 118 
CT-2832 28 325/162.5 200 2 1 118 
CT-2837 28 375/1875 200 2 1 118 
CT-2845 28 450/225 200 2 1 118 
CT-2850 28 500/250 250 2% 1"1. 118 
CT-2860 28 600/300 I 200 2% PI. 118 

Typical Circuil Diagrams for CT Toroids 

HF SERIES 
HIGH FREQUENCY 
MINIATURE TOROIDS 
The HF5 high frequency toroids are precision wound to specific 
inductance and held to ±0.5% at iOOO Hz. 

Improved stability results from the unique method of enclos
ing the wound toroid in a teflon jacket which is then encased in 
a sem i-rigid epoxy coating prior to rig id encapsulation. The dual 
method of encapsulation results in uniform properties from 
toroid to toroid a:1d from year to year. 

Case size 5/8" O. D. x 1/2" high. Center stud 4-40 x 5/16" long. 
Turret type 7/32" long terminals spaced 90°. 

[~Li 

Model 

HF-5-25 
HF5-50 
HF5-75 
HF5-100 
HF5-125 
HF5-150 
HF5-200 
HF5-250 

.. -
D.C. SOURCE 

Inductance Value 
:t 0.5% F = 1000 Hertz 

25~ 
50~ 
75~ 

100 ~ 
125 ~ 
150 ~ 
200~ 
25D~ 

L __ _ 

Apparent 
Lull at RF 

25.5 at 2.5 MHz 
52.0.at 2.5 MHz 
77.5 at 2.5 MHz 
106 at790 KHz 
130 at 790 KHz 
157 at 790 KHz 
212 at 790 KHz 
270 at 790 KHz 

.eem/1969 See YELLOW SECTION for Local Offices. Phones 

C Typical 

3 pF 
3 pF 
3 pF 
4.5 pF 
8.5 pF 

10 pF 
10 pF 
15 pF 
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ADDELL- URNS 
40 East 2nd Street Mineola, N. Y. 11501- Area Code 516 Pioneer 6·2310 

TYPE 1670 =-O\"--~~ 0 
TYPE· CB100 ~ ~ -.j.. ::lI

TC
----" -oj l ~ 

HIGH· Q MINIATURE 
Standard Single Pi Chokes· 5% Tolerance 

FERRITE CHOKES, 
Inductance A.C. Current Wire 

Phenolic Form .156"0 x 1/2"l. Wire Size 3/41 10% Tol. Stock MiIIi· ·Min. Test Max. D.C. Rating Size 
No. henries Q Volts Res. Ohms MA AWG 

Stock Inductance Sell D.C. 1670·1 .25 3.0 .007 .22 800 28 

No. Micrahenries Res. MHz Res. 1670-2 .50 3.0 .014 .40 500 30 
HIGH INDUCTANCE AND LOW D.C. RE- 1670-3 1.0 3.0 .028 .75 315 32 

CB 101 10 50 22 1.6 SISTANCE IN A MAGNETICALLY SHIELDED 1670-4 2.5 3.5 .07 2.2 250 33 
CB 102 15 48 21 1.9 PACKAGE ESPECIALLY SUITED FOR LOW 1670-5 5.0 3.5 .14 3.9 200 34 CB 103 20 46 19 2.1 
CB 104 25 45 16 2.3 FREQUENCY FILTER APPLICATIONS AND 1670-6 10.0 3.5 .15 7.0 125 36 
CB 105 30 45 15 2.5 TRANSISTORIZED CIRCUITS. 1670-7 25.0 3.5 .30 18 125 36 
CB 106 35 45 14 2.7 1670-8 50.0 4.0 35 75 38 
CB 107 40 42 13 2.9 
CB 108 45 40 12.5 3.1 
CB 109 50 40 12 3.3 
CB 110 60 35 11.5 3.7 
C8111 70 35 11 4.0 
CB 112 75 35 10 4.1 

==\~F= 0 CB 113 80 35 9.5 4.2 
CB 114 90 37 9.5 4.7 
CB 115 100 37 9 4.9 ~ l -+-.;L-J ~ l I.-CB 116 125 57 8.5 5.7 
CB 117 150 60 7.5 6.3 TYPE 1662 CB 118 200 60 6.5 7.7 
CB 119 225 60 6 8.1 
CB 120 250 55 6 B.5 
CB 121 300 52 5.5 9.5 
CB 122 325 52 5.5 10.1 Suom;niature Variable Coil 1662-1 5.0 10.0 14 75 800 28 
CB 123 350 50 5 lOA 

Printed Circult--Nylon Form 1662-2 100 10.0 .16 2.2 500 30 CB 124 375 50 5 10.7 
CB 125 400 52 4.5 11.2 Brass Tinned Shield .420 sq. x .575 h. 1662-3 25.0 100 32 4.0 315 32 
CB 126 425 52 4.5 11.5 Inductance Range Wire 1662-4 50.0 10.0 .42 9.5 200 34 
CB 127 450 55 4.5 11.9 Stock Microhenries Size 1662-5 100.0 10.0 .24 26 125 36 CB 128 475 60 4.5 12.2 No. Min. Max. Q' Q" AWG 1662-6 250.0 10.0 .40 50 75 38 CB 129 500 60 4.5 12.9 435-1 0.25 0.5 90 60 26 
CB 130 550 57 4 13.4 435-2 0.48 10 85 60 30 1662-7 500.0 10.0 .46 150 50 40 
CB 131 600 57 4 14.0 435·3 0.9 2.1 85 60 32 1662-8 1000.0 10.0 .25 220 30 42 
CB 132 650 57 3.5 14.5 435·4 1.7 3.9 55 65 36 
CB 133 700 57 3.5 14.9 435"5 3.5 85 60 50 38 
CB 134 750 57 3.5 15.3 435-6 7.5 17.0 60 50 38 
CB 135 800 57 3.5 16.0 435-7 16.5 35.0 55 60 7 /44 
CB 136 850 57 3.5 16.5 435·8 33.0 70,0 50 :iO 7/44 
CB 137 900 57 3.3 17.0 
CB 138 950 57 3.3 17.5 
CB-139 1000 60 2.7 21.0 
CB 140 1200 60 2.7 22.0 TYPE - 20 
CB141 1300 65 2.7 23.0 
CB 142 1400 65 2.4 24.0 

Epoxy Dip Choke - 5% Tal. CB 143 1500 65 2A 24.5 
CB 144 1800 70 2.1 27.2 :::. Powdered Iron Form Size .125"0. x X6"L. 
CB 145 2000 70 2.0 28.7 
CB 146 2200 75 30.5 Stock Inductance Min. Max. DC Sell Wire 
CB 147 2400 75 32.0 No. Microhenries Q Ohms Res. MHz Size 
CB 148 2500 75 32.8 

20-1 1.0 75 .06 142 30 

, 20-2 1.5 75 .08 125 30 

TYPE - 620 20-3 2.2 75 .13 102 32 
20-4 3.3 85 .25 86 34 

Microminiature Ferrite Chokes-l0% Tol. 20-5 4.7 75 .50 70 36 
20-6 5.6 80 .53 66 36 

Form Size 075" D x l~'h" D. L 20-7 6.8 65 .52 57 36 
Wire 20-8 10.0 65 0.7 50 36 

Stock Inductance Self D.C. Size 20·9 15.0 80 1.3 38 38 
No. Microhenrip.s tl. Res. MHz Res. AWG 20-10 10 105 0.7 24 7/44 

620-1 1 40 235 12 36 20-11 15 llO 0.8 19 7/44 
620-2 2.5 40 150 19 36 20-12 22 110 1.1 15 7/44 
620-3 5 40 100 .26 36 20-13 33 105 1.3 12 7/44 
620-4 7.5 40 90 .33 36 20-14 47 95 1.7 11 7/44 
620-5 10 45 75 .38 36 20·15 56 90 1.8 10 7/44 

COIL FORMS 20-16 68 85 2.0 9 7/44 
620-6 15 60 60 .66 38 20-17 82 80 2.2 8 7/44 

Ceramic, Phenolic, Printed Circuit; Shielded 620-7 20 55 53 .80 38 20-18 100 105 2A 7 7/44 
Molded Choke Forms 620-8 25 50 49 .93 38 20-19 150 105 3.3 6 7/44 620-9 50 90 34 2.85 42 

620-10 75 90 28 5.80 44 

620-11 100 90 23 7.50 44 

TYPE 6150 
COIL PARTS TYPE - 660 
Tubing Miniature Choke, Single layer-l0% Tal. 
Cores; powdered iron, brass, ferrite 

Phenolic Form .095" D, x ~." l. 
Ferrite Threaded Cores Wire 

Coil Tube Bushing and Mounting Clips 
Stock Inductance Sell DC Res. Size 

No. Microhenries Res. MHz Ohms AWG 
Terminal Boards, Coil Shields, Spade Bolts 660-1 0.1 65 .03 26 
Terminal Rings, Terminals, Collars 660-2 0.2 60 .03 28 

Coil Wire, Varnish, Cement, Wax, Tuning 
660-3 0.3 55 .06 30 
660-4 0.4 55 >400 .06 30 

Tools 660-5 0.5 55 360 .13 32 
660-6 0.75 50 300 .22 34 
660-7 1.0 30 260 .37 36 
660-8 1.5 30 210 72 38 
660-9 2.0 30 180 .95 38 

-.l. 

HI CURRENT CHOKES - 10% Tolerance eJ' 
f 

VINYL INSULATED JACKET 

91; 
Ferrite form Size ¥a" D x 1" l 

1 nductance Current Wire 
Stock Micro- Max. D.C. Rating Size 

No_ henries Res. Ohms Amps. Min. Q AWG 
6150-1 10.0 0.020 10.0 32 18 
6150-2 20.0 0.035 6.0 25 20 
6150-3 30.0 0.060 4.0 28 22 
6150-4 40.0 0.105 2.5 30 24 
6150-5 50.0 0.110 2.5 20 24 

IT 6150-6 75.0 0.180 1.5 25 26 
6150-7 100.0 0.360 1.0 30 28 

SEN D FOR CATALOG Or Send Your Prints-Coils Made to Your Specs 

eem /1969 See YELLOW SECTION for Local Offices, Phones 725 
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Cletron 

Part 

Number 

VY-127 

VYl-160 

VF-115-7 

VF-115-4Al 

VA-132 

Description 

See Note CD t\. CD 

1 'v Yoke 

l'Vid. Yoke long 

l'V Focl.,ls Coil 

1 "V. Focus Coil long. 

I"V. Alignment Coil 

Vertical Coils ® Focus Coils 

Ind Res Ip Res love Gauss 

Horizontal Coils ® 
Ind Res Ip 

[Mhl [Ohml [Mal [Mhl [Ohm'l [Mal [Ohm,1 [Mal 

.8 3.5 200 40.0 165 25 

1.0 3.75 170 50.0 200 15 

385 40 40 

385 40 40 

Align_ Coils \..]1 

Res Ip 

[Ohml [Mal 

140 40 

VYlFA-231-1 I"VA long Coil .9 2.58 190 61.0 200 15 670 40 40 440 25 

VYlFA-823 I"VA long Coil .9 2.5 190 50.0 145 19 100 80 40 440 25 

VYlFAM-629 l"VA Long Coil- PM .9 2.5 190 61.0 200 15 88 78 40 PM~' 

VYLFA-848 l"VA Long Coil- Rear Load .9 2.58 190 61.0 200 15 440 35 40 2400 141.CW 

VYLFA-643 l"VA Long Coil- Skewable 1.2 3.6 170 61.0 200 15 690 40 40 440 30 

VF-558-1 I "SV Focus Coil 385 40 40 

SVDA-761 I"SYA 1.2 3.75 170 61.0 200 15 385 40 40 140 40 

HVYAA-750-1 l"HVA with Centering Coils 1.0 3.5 100 50.0 160 10 130 40 CC® 

VYLFA-722-PC I "VA Printed Circuit Yoke 0.3 12.0 250 0.3 12.0 200 110 100 40 130 40 

PYlFA-708 1.2"PA Color 0.94 3.4 170 15.0 49 30 150 100 40 2300 121.C@) 

PYlFA-846 1.2"PA 0.925 2.6 170 61.0 170 15 340 60 40 

PYLF AM-805 L2"PA 0.925 2.6 170 61.0 170 15 440 54 40 

15VY-208 1.5"V Yoke 1.0 3.3 300 50.0 190 30 

15VY-258 l.5"V Yoke 3.0 11.2 170 30_0 95 40 

15VFA-295 1.5"VA Focus - Alignment 700 46 46 

OA-3 

NOTE 

- Align. 

3"0 Focus Coil 

3"0 Alignment Coil 

CD V Vidicon 

SV S.E.C. Vidicon 

HV Hybrid Vidicon 

Lead Oxide 

o Image Orthicon 

55 200 46 

1.4 5.25 28.5 37.3 

1850 75 75 

@ Any of above followed by A '" Assembly (Yoke, Focus and Alignment Coils) 

or (Focus - Alignment Coils) 

® PM Permanent Magnet Alignme~t. 

@ T.C. Temperature Compensated Alignment Coils 

. Cll CC. = AI,o ha, Centedng CoU ,ame 0' Alignment Coil, 

® Yoke Coil readings are per pair wired in series 

(j) Alignment Coil readings are per pair wired in series providing a 4 gauss field 

140 50 

PM Q) 

160 70 

160 70 

75.5 80 



Collins' many core types 
and case configurations offer 
the designer a wiqe choice 
of characteristics for his 
specific application. The 
standard types are listed 
below. 

Types MP. and MPF • 
These toroids are built and 
tested to the requirements of 
MIL-T-27B, Grade 5, Class R, 
Life Expectancy X. Parts are 
transfer molded in high temper
ature thermo-setting resin. 
Available with internal screw 
threads (specify B) or with a 
clearance type mounting' hole 
(specify A). 

Type PCT ir 
These toroids are built and 
tested to the requirements of 
MIL-T -27B, Grade 5, Class S, 
Life Expectancy· X. The units 
are transfer molded of hi-temp 
epoxy. The leads are spaced to 
match 0.1 inch circuit board 
grids. 

Typ~s HS" HSA,. HSD. 
These hermetically-sealed 
toroids are built and tested to 
the requirements of MIL-T-
27B, Grade 4, Class R, Life Ex-

HS HS HS 

728 

pectancy X. The metal case pro
videsexcellent magnetic and 
electrostatic shielding and ex
tremely long-term stability. 

Types MIC and MIH -==== 
The MIC micro inductor is built 
and tested in accordance with 
MIL-T-27B, Grade 4, Class R, 
Life Expectancy X. The MIH, 
designed for higher frequency 
applications, is built and tested 
in accordance with MIL-C-
15305, Type LT7J. Both are 
hermetically sealed in nickel 
steel TO-5 type cases for im
proved magnetic and electro
static shielding. 

Type MIC Micro Inductors ___ --'--_ 
Standard inductance values are available in 20% 
increments from 1 MH to 500 MH for frequencies up 
to 200 kHz, MIC case (TO·S) type (see left), Com· 
bines high Q (more than 30 at 20 kHz; 120 at 200 
kHz) with small size for nearly any use, Dielectric 
strength. 100 V rms, Insuletion resistance 10.000 
megs min. at 100 VDC, Temp, range. -550 C to 
+&5°C ambient. with inductance change ±2% over 
-20°C to +850 C range, Inductance tolerance: 
±5%. 

Collins Induct. Rde, 
Number atlVrms Ohms· 
MIC·I I mH 2,8 
MIC·2 1.2 mH 3.0 

~:g:~ 1.5 mH 4,0 
1.75 mH 4.4 

MIC·5 2,0 mH 4,8 
MIC·6 2.4 mH 6,6 
MIC·7 3.0 mH 7.4 
MIC·8 3,6 mH 8.2 
MIC·9 4.3 mH 11.4 
MIC·IO 5,0 mH 12,3 
MIC·11 6.0 mH 16,7 
MIC·12 7,2 mH 18,2 
MIC·13 8,6 mH 20,0 
MIC·14 10 mH 27.0 
MIC·15 12 mH 29.0 
MIC·16 15 mH 32.6 
MIC·17 17,5 mH 46.0 

HSD 

• ::-
MIC/MIH 

II 
HSA peT 

See YELL,OW SECTION for Local Offices, Phone~ 

MIC·18 20 mH 50,0 
MIC·19 24 mH 54 
MIC·20 30 mH 72 
MIC·21 36 mH 80 
MIC·22 43 mHo 110 
MIC·23 50 mH 120 
MIC·24 60 mH 130 
MIC·25 72 mH 144 
MIC·26 86 mH 195 
MIC·27 100 mH 210 
MIC·28 120 mH 230 
MIC·29 150 mH 257 
MIC·30 175 mH 280 
MIC·31 200 mH 380 
MIC·32 240 mH 410 
MIC·33 300 mH 584 
MIC·34 360 mH 800 
MIC·35 430 mH 875 
MIC·36 500 mH 940 

'±20% tol. t±5% tol, 

Type MIH Micro Inductors ____ _ 

Standard inductance values available in 20% incre· 
ments from I UH to I MH for frequencies to 10 MHz. 
M·IH case (TO·5) type (see left). Ambient temperature 
range -55°C to +850 C. Temperature stability of 
inductance is within ±2% from -20°C to +850 C. 

Collin. Inductance Tol. Kdc IMAX 
Number Valu8 (+%) (+20%) MA 
MIH·l 1. uH 20 <,1 640 
MIH·2 1.5 uH 20 <,1 640 
MIH·3 2,2 uH 20 <.15 640 
MIH·4 3,3 uH 20 <.35 320 
MIH·5 4.7 uH 20 1.1 320 
MIH·6 6.S uH 20 1.3 200 
MIH,7 10 uH 10 1.5 156 
MIH·S 12 uH 10 1.6 125 
MIH·9 IS uH 10 1,8 100 
MIH·IO 18 uH 10 1.9 100 
MIH·ll 22 uH 10 2,0 100 
MIH·12 27 uH 10 2,1 100 
MIH·13 33 uH 10 2,2 100 
MIH·14 39 uH 5 2,9 80 
MIH·15 47 uH 5 3,1 80 
MIH·16 56 uH 5 3,3 80 
MIH·17 68 uH 5 3.7 80 
MIH·18 82 uH 5 5,0 61 
MIH·19 .1 mH 5 5,5 61 
MIH·20 .11 mH 5 5,8 61 
MIH·21 .12 mH 5 6.0 61 
MIH·22 ,13 mH 5 6,2 61 
MIH·23 .15 mH' 3 6.6 61 
MIH·24 ,16 mH 3 8.6 48 
MIH·25 .IS mH 3 9.2 48 
MIH·26 .2 mH 3 9.7 48 
MIH·27 ,22 mH 3 10,3 48 
MIH·28 .24 mH 3 10,8 48 
MIH·29 .27 mH 3 IL7 48 
MIH·30 ,3 mH 3 14,2 39 
MIH·31 ,33 mH 3 15.2 39 
MIH·32 ,36 mH 3 16,1 39 
MIH·33 ,39 mH 3 16.5 39 
MIH·34 .43 mH 3 17,8 39 
MIH·35 .47 mH 3 23,0 31 
MIH·36 ,51 mH 3 23,9 31 
MIH·37 ,56'mH 3 24,8 31 
MIH·38 ,62 mH 3 26,4 31 
MIH·39 ,68 mH 3 27,9 31 
MIH·40 ,75 mH 3 29,3 31 
MIH·41 ,82 mH 3 39.0 24 
MIH·42 ,91 IIIH 3 41,0 24 
MIH·43 1. ,,!H .3 43.5 24 

• 
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For further information, write or call your nearest Cotlins 
Distribut~r, or Components Marketing, Collins Radio Company, 
Newport Beach, California 92663. Telephone (714) 833·0600. 

Type 050 Toroids ______ _ 

Normally used for frequencies up to 30 kHz. Available 
as MPF, pCT, HSD or HSA case types (see left). 
Temperature range -55°C to + 105°C ambient. 

Collins 
Number 

MPF·050·1B 
MPF·OSO·Z8 
MPF·OSO·3B 
MPF·050·4B 
MPF·OSO·SB 
MPF·050·68 
MPF·050·7B 
MPF050·8B 
MPF-050·98 
MPF-050·10B 
MPF·050·11B 
MPF-050-1ZB 
MPF-050·13B 
MPF·050·14B 
MPF·050·15B 
MPF·OSO-16B 
MPF ·050-17B 
MPF ·050-18B 
MPF ·050-19B 
MPF ·050-Z0B 
MPf-050·21B 
MPF-050-2ZB 
MPF-050-23B 
MPF-050-24B 
MPf-050-ZSB 
MPf-050-Z68 
MPF·050·27B 
MPF·050·28B 
MPF 050·29B 
MPf -050-30B 
MPF·050·31B 
MPF·050·32B 
MPf-050-338 
MPf-OSO-34B 
MPF·OSO-35B 
MPf·050·36B 
MPF-050·31B 

Induct. 
atl V rms 
5 mHt 
6 mHt 
7.2 mHt 
8.6 mH 

10 mH 
12 mH 
15 mH 
17.5 mH 
20 mH 
24 mH 
30 mH 
36 mH 
43 mH 
50 mH 
60 mH 
72 mH 
86 mH 

100 mH 
120 mH 
150 mH 
175 mH 
200 mH 
240 mH 
300 mH 
360 mH 
430 mH 
500 mH 
600 mH 
720 mH 
860 mH 

1.0 H 
1.2 H 
1.5 H 
1.75 H 
2.0 H 
2.4 H 
3.0 H 

RdC, 
Ohms· 
2.3 
3.1 
3.5 
4.2 
4.9 
5.4 
7.3 
8.5 

11.2 
13.1 
14.3 
)8.0 
220 
25.0 
33.0 
35.0 
39.0 
49.0 
59.0 
78.0 
85.0 

115 
130 
150 
190 
210 
290 
320 
350 
380 
520 
580 
780 
880 

1050 
1230 
1700 

Type 051 and 054 Toroids ____ _ 
Physically identical to type 050 but with different 
permeability core. Available as MPF, PCT, HSD or 
HSA case types (see left). Type 051 normally used 
for frequencies up to 100 kHz. Type 054 normally 
used for frequencies up to 5 MHz. 

CORE TYPE 051 (Frequencies to lOa kHz) 

Collins 
Number 

MPf-051-1B 
MPF-051-2B 
MPF-OSl-38 
MPf-051·4B 
MPF·0515B 
MPf·051·68 
MPF·051·78 
MPF-051·8B 
MPF·051·98 
MPF·051·108 
MPF·051-11B 
MPf-051·128 
MPF·051·13B 
MPF·051·14B 
MPF·051·158 
MPF·051·16B 
MPF·051-178 
MPF051·18B 
MPF·051-198 
MPF·051-20B 
MPF·051·21B 
MPF-051-ZZB 
MPF·051-Z38 
MPf-051-Z4B 
MPF-051·25B 
MPF·051-Z6B 
MPF-051-Z7B 
MPF·051·288 
MPF·051-29B 
MPF-051·30B 
MPF·051·3IB 
MPF-OSl-32B 
MPF-051-338 
MPF-051·34B 
MPF·05135B 
MPF·051·368 

Induct. 
atlVrms 
1 mH. 
1.2 mHt 
15 mHt 
1.75 mHt 
2.0 mHt 
2.4 mHt 
3.0 mHt 
3.6 mHt 
4.3 mH 
50 mH 
6.0 mH 
7.2 mH 
86 mH 

10 mH 
12 mH 
15 mH 
17.5 mH 
20 mH 
24 mH 
30 mH 
36 mH 
43 mH 
50 mH 
60 mH 
72 mH 
86 mH 

100 mH 
120 mH 
150 mH 
175 mH 
200 mH 
240 mH 
300 mH 
360 mH 
430 mH 
500 mH 

1.2 
1.3 
1.8 
2.0 
21 
29 
3.2 
4.6 
4.8 
5.3 
7.2 
81 
8.7 

12 
12.5 
14.0 
19.5 
22 
24 
32 
34 
47 
51 
73 
79 
86 

115 
130 
180 
190 
210 
300 
330 
350 
470 
510 

CORE TYPE 054 (frequencies to 5 MHz) 
-M-PF-0~1~---mH+---0-.8-

MPf·054·28 0.06 mH:\: 0.9 
MPF·054·3B 0.072 mH:\: 1.0 
MPf·054·4B 0.086 mH:\: 1.05 
MPF·054·58 0.1 mH:\: 1.1 
MPf:054·6B O.lZ mHt. 1.Z5 
MPF·054·7B 0.15 mH:\: 1.7 
MPF·054·8B 0.175 mHt 2.0 
MPF-054·9B O.Z mHt 2,.2 
MPF·054·10B 0.24 mHt 2.4 
MPF·054·11B 0.3 mHt 2.7 
MPF·054·12B 0.36 mHt 2.9 
MPF·054·13B 0.43 mHt 3.2 

eern /1969 

MPF-054·14B 0.5 mHt 4.4 
MPF·054·1SB 0.6 mHt 5.0 
MPF·054·16B 0.72 mHt 5.4 
MPf·054-1]8 0_86 mH 7.1 
MPF·054·18B 1.0 mH 7.8 
MPF·054·19B 1.2 mH 8.2 
MPF-054·20B 1.5 mH 11.0 
MPF·054-21B 1.75 mH 11.7 
MPf·054-22B 2.0 mH 12.8 
MPF·054·23B 2.4 mH 14.0 
MPF·054·24B 3.0 mH 18.7 
MPF-054·258 3.6 mH 20.6 
MPF-OS4-26'B 4.3 mH 22.4 
MPF·{)54·27B 5.0 mH 30.0 
MPF-054·288 6.0 mH 33.6 
MPF·054·298 7.2 mH 37.6 
MPF·054·30B 8.6 mH 50.5 
MPF·054·31B 10.0 mH 54.5 

*±20% tol. t±1.5% tol t±Z.5% tot 

Type 206 Toroids ______ _ 

Normally used for frequencies up to 20 kHz. Available 
as MP or HS case types (see left). Temp. range 
-55°C to + 105°C ambient. 

Collins 
Number 

MP·Z06-1B 
MP-206-2B 
Mp·206·3B 
MP-706-4B 
MP-206-5B 
MP·206·6B 
Mp·206·7B 
MP·206-8B 
MP·206·9B 
Mp·206·10B 
Mp·206·11B 
MP-20G·12B 
Mp·206·13B 
MP-206·14B 
Mp·206·15B 
Mp·206·16B 
Mp·206·17B 
MP-206·18B 
Mp·206-19B 
Mp·206·20B 
MP·206·2IB 
Mp·206·22B 
Mp·206·23B 
MP·206·Z4B 
Mp·206·25B 
Mp·206·26B 
MP·206·27B 
Mp·206·28B 
MP-20G-29B 
Mp·206·30B 
Mp·206·31B 
MP·206·32B 
MP·206-33B 
Mp·206·34B 
Mp·206·35B 
Mp·206·36B 
Mp·206·37B 

Indud_ 
at 1 V rms 

5 mHt 
6 mHt 
7.2 mHt 
8.6 mHt 

10 mHt 
12.0 mH 
15.0 mH 
17.5 mH 
20 mH 
24 mH 
30 mH 
36 mH 
43 mH 
50 mH 
60 mH 
72 mH 
86 mH 

100 mH 
120 mH 
150 mH 
175 mH 
200 mH 
240 mH 
300 mH 
360 mH 
430 mH 
500 mH 
600 mH 
720 mH 
860 mH 

1 H 
1.2 H 
1.5 H 
1.75 H 
2.0 H 
2.4 H 
3.0 H 

Rdc, 
Ohms· 
0.9Z 
1.3 
1.4 
2.0 
2.1 
2.3 
3.3 
3.5 
3.7 
5.2 
5.8 
8.0 
9.0 
9.4 

13.0 
14.1 
19.5 
21 
23 
33 
35.2 
46 
51 
57 
80 
86 
90 

128 
142 
195 
213 
292 
326 
370 
475 
520 
750 

Type 848 Toroids ______ _ 

Physically identical to Type 206 but lower permeabil· 
ity core material. Normally used for frequencies up 
to 100 kHz. Available as MP or HS case types (see 
left). 

Collins 
N b urn er 
MP-848·1B 
MP·848·28 
MP-848·3B 
MP·848·4B 
MP-848·5B 
Mp·848·6B 
MP·848-7B 
Mp·848·8B 
Mp·848-9B 
Mp·848·10B 
MP-848-IlB 
MP-848-12B 
MP-848-13B 
MP·848·14B 
MP-848-15B 
Mp·848·16B 
MP-848-17B 
MP-848-18B 
Mp·848·19B 
MP-848·20B 
MP-848-Z1B 
MP·848·22B 
MP-848·23B 
MP,848·Z4B 
Mp·848·25B 
MP-848-26B 
Mp·848·27B 
Mp·848·28B 
MP-848-29B 
MP-848-30B 
MP·848·31B 
MP-848·32B 

. Induct. 
t 1 V rm • 

2.0 mHt 
24 mHt 
3.0 mHt 
3.6 mHt 
4.3 mHt 
5eO mH 
6.0 mH 
7.2 mH 
8.6 mH 

10 mH 
12 mH 
15 mH 
17.5 mH 
20 mH 
24 mH 
30 mH 
36 mH 
43 mH 
50 mH 
60 mH 
72 mH 
86 mH 

100 mH 
120 mH 
150 mH 
175 mH 
200 mH 
240 mH 
~O mH 
360 mH 
430 mH 
500 mH 

±20% tol. t± 1.5% tol. 

RdC, 
Ohm· . 
0_92 
1.27 
1.39 
1.57 
2.14 
2.29 
2.52 
3.47 
3.75 
5.1 
5.6 
6.2 
8.6 
9.06 

10.1 
14.0 
15.5 
21.4 
U,9 
25.2 
27.5 
38.7 
51.8 
56.0 
80.0 
86.5 
92.0 

128 
143 
156 
215, 
234 

See YELLOW SECTION for Local Offices, Phones 
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COLLINS 

Type 930 Toroids ______ _ 

Normally used for frequencies up to 15 kHz. Available 
os MP or HS case types (see left). Temp. range 
-55°C to +105 0 C ambient. 

Collins 
Number 

MPmO·1B 
MP·930·2B 
MP·930-38 
MP·930-4B 
MP-930-SB 
MP·930-6B 
MP·930-7B 
MP·930·8B 
MP·930·9B 
MP·930·10B 
MP·93Q·118 
MP·930-12B 
MP·930·13B 
MP·930·14B 
MP-930-158 
Mp·930·16B 
MP-930-178 
MP-930·18B 
Mp·93019B 
MP-930-Z08 
MP·930·21B 
MP-930·ZZB 
MP·930·23B 
MP·930·24B 
MP-930·Z5B 
Mp·930·26B 
MP·930·27B 
MP-930-Z8B 
MP·930·29B 
Mp·930·30B 
MP-930-31B 
MP·930·32B 
MP·930·33B 
MP·930-34B 
MP·930·35B 
MP-930·36B 
MP·930·37B 
MP·930·38B 
Mp·930·39B 
MP·930-40B 
MP-930·41B 
MP·930·4ZB 
MP·930·43B 
Mp·930·44B 
MP·930·45B 
MP-930-46B 
MP-930-47B 

Induct. 
.tlVrms 

5 mHt 
6 mHt 
7.Z mHt 
8.6 mHt 

10 mHt 
lZ mHt 
15 mHt 
17.5 mHt 
ZO mHt 
Z4 mH 
30 mH 
36 mH 
43 mH 
50 mH 
60 mH 
72 mH 
86 mH 

100 mH 
lZ0 mH 
150 mH 
175 mH 
ZOO mH 
240 mH 
300 mH 
360 mH 
430 mH 
500 mH 
600 mH 
720 mH 
e60 mH 

1.0 H 
1.2 H 
1.5 H 
1.75 H 
2.0 H 
Z.4 H 
3.0 H 
3.6 H 
4.3 H 
5.0 H 
6.0 H 
7.2 H 
8.6 H 

10 H 
12 H 
15 H 
17.5 H 

Rdc, 
Ohms· 

0.6 
0.67 
0.88 
l.Q 

1.07 
1.19 
1.65 
1.79 
189 
2.62 
2.93 
4.07 
4.38 
6.0 
6.61 
7.2 
9.91 

10.6 
14.66 
16.5 
17.76 
23.9 
26.2 
37 
40.5 
44.2 
60.2 
65.9 
91 
99.7 

107 
148 
185 
225 
240 
260 
372 
407 
562 
60S 
664 
916 

1002 
1085 
1190 
1700 
lBOO 

*±20% tol. t±1.5% tol. t±2.5% tol. 

Type 254 Toroids ______ _ 

Normally used for frequencies up to 10 kHz. Available 
as MP or HS case types (see left). Temp. range 
-55°C to +105°C. 

Collins 
N b urn er 

MP·254-1B 
MP-254·Z8 
Mp·254·3B 
Mp·254·4B 
Mp·254·5B 
Mp·254·6B 
MP-254·7B 
Mp·2548B 
Mp·254·9B 
Mp·Z54·10B 
Mp·254-11B 
MP·254-1Z8 
Mp·254·138 
MP·254·14B 
Mp·Z54-15B 
M'P·Z54·16B 
Mp·254-17B 
MP·2S4-18B 
MP·254·19B 
Mp·254·20B 
MP-254-21B 
MP-254-22B 
Mp·254·23B 
MP-254-24B 
MP-2!)4-25B 
Mp·254·26B 
MP-254·278 
Mp·254·28B 
MP·Z54·298 
MP·254·30B 
MP·254-31B 
MP-254-32B 
Mp·254·33B 
Mp·254·34B 
MP"254·35B 
MP·254·36B 
MP-254·37B 
MP-Z54·38B 
MP·254·39B 
MP-254·40B 
Mp·254·41B 
MP·254-42B 
MP·Z54-438 

. Induct. 
t 1 V rm • 

20 mH~ 
24 mHt 
30 mHt 
36 mHt 
43 mHt 
50 mHt 
60 mHt 
72 mHt 
86 mHt 

100 mHt 
120 mH 
150 mH 
175 mH 
200 mH 
240 mH 
300 mH 
360 mH 
430 mH 
500 mH 
600 mH 
720 mH 
860 mH 

1.0 H 
12 H 
1.5 H 
1. 75 H 
2.0 H 
2.4 H 
3.0 " 3.6 H 
4.3 H 
50 H 
6.0 fI 
7.2 H 
8.6 H 

10 H 
12 H 
15 H 
17.5 H 
20 H 
24 H 
30 H 
36 H 

Rdc, 
Ohms· 
1.01 
1.3 
15 
1.7 
2.3 
2.5 
3.2 
35 
4.0 
5.5 
6.1 
6,8 
9.5 
9.9 

102 
15.0 
16.7 
23.0 
25.0 
34.0 
38.0 
41.0 
56.0 
61.0 
86.0 
94.0 

100 
135 
155 
170 
235 
250 
340 
380 
410 
560 
620 
860 
940 

1000 
1380 
1550 
2150 

±20% tol. t±1.5% tol. :t:±2.5% tol. 

729 



SECTION 1800 

TYPES ITH/ lTV Toroidal RF Coils 
and Transformers 

FEATURES 
• Gold - plated terminals 

• PC mounting 

• Rugged 

.' High Q 

• Precision built 

• MIL-C-15305, Grade 2, Class 0 

ITH 1041 SERIES 
RF INDUCTOR ']" 

, " 

TEST 
FREQ. 
MHz 

TOL, 
% 

Q 
(Min-) MODEL NO, 

25 -175 =10 85 ITH-1041'1 

TEST 
FREQ. 
MHz 

50 

25 

TEST 
FREQ, 
MHz 

25 

25 

30 

25 

ITH 1042 SERIES 
RF TRANSFORMER 
(UNTAPPED) 

L Q TURNS RATIO 
(pH) (Min,) N2:N1 N3:N2 

A65 100 1,00 

2,38 66 50 

ITH 1042 SERIES 
RF TRANSFORMER 
(TAPPED) 

L 0 TURNS RATIO 

(pH) (Min.) N2:N1 N3:N2 

,600 86 2,0 ,50 

,950 36 666 ,50 

1,22 15 1A5 ,50 

,600 100 A6 ,50 

lTV 1000 SERIES 

TEST 

lTV 1042 SERIES 
RF TRANSFORMER 

A 

1 

4 

TERMINAL CONNECT 

A· 

B C 0 

2 3 

3 2 

A c 

[]!!~J' 1 :: F 

H 13 
B :: 0 

TERMINAL CONNECT 

B C 0 

3 4 

3 1 4 

2 4 1 

2 

n!!il, 
~::&J 

FREO. L 0 TURNS RATIO TERMINAL CONNECT 

MHz (pH) (Min,) N2:N1 ABC 0 

50 ,52 85 3 

MODEL NO. 

ITH-1042-5 

ITH-1042-6 

F MODEL NO, 

ITH-1042-2 

ITH-1042-4 

ITH-1042-1 

5 ITH-1042-3 

MODEL NO, 

ITV-1042-1 

TYPEITP TorOidal Filter Inductor 
Encapsulated 

FEATURES 
• Meet MIL-T-27, Grades 2 & 5, 

Classes Q, R, S, V, 

• PC mounting 

• High Q 

"fIij.: ·~~{jf~·l 
, I L---

.22 AWG 
TINNED 

• Moisture relief pads 

• Compact 
• Exceptional magnetic 

stability 

ITP 1021 SERIES ~] TOROIDAL FILTER INDUCTORS 

TEST 
FREO, L(pH) TEST CURRENT OCR (Max,) 
kHz ~10% DC AMPERES (OHMS) 

10 13 150 ,02 

10 24 220 ,05 

10 40 LOO ,05 

10 100 245 ,12 

10 150 ,290 ,18 

10 150 ,085 ,17 

10 200 ,320 25 

TYPEITU Toroidal RF Coils 
and Transformers 

FEATURES 

• Very compact 

• High Q 
ri'''"AX • Tunable (Uncoated) 

MODEL NO, 

ITP-1021-0 

ITP-1021-5 

ITP-1021-6 

ITP-1021-2 

ITP-1021-3 

ITP-1021-4 

ITP-1021-1 

• For printed or wired circuits ~ 
• Wide frequency range 

TINNED 

518 MIN 
TVP 

~ 

ITU 1041 SERIES 
RF INDUCTORS 
TOROIDAL 

TEST 
FREO, 
MHz 

• Low cost 

NOTE: TERMINAL CONFIGURATION CAN BE 
SUPPLIED TO YOUR SPECIFICATION 

] 
MODEL NO, 
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TYPE IDH RF Inductor/Transformer 
Unshielded/Tunable 

7 

FEATURES 
8 

• High Q 

• Compact 
• Positive tuning. High 

resolution 

• Gold-plated terminals 

4 • PC mounting 

1 • Molded coil form 

- 350 • Meets MIL-C-15305 
-~ '7~ r-- 020DiA 

050 _"1.- r- : HP 

']~l-l T~·rtr : ~,- --1 280 258 DIA 
MAX I R'95 J~.. _L 

L __ , . A b-:~~ l - 250 -

~]6 IDH 1041 SERIES 
RF INDUCTORS 

TEST 
FREQ. L AL Q TURNS TERMINAL CONNECT 
MHz (~H) ::1:% (Min.) RATiO A B C D E F MODEL NO. 

53 .142 5 160 NA 1 2 - - - - IDH-l041-1 

25 .15 5 50 NA 8 7 - - - - IDH-l041-4 

25 .39 5 50 NA 8 7 - - - - IDH-l041-5 

53 .398 5 153 NA 1 2 - - - - IDH-l041-2 

25 .47 5 50 NA 8 7 - - - - IDH-l041-6 

25 1.0 5 50 NA 8 7 - - - - IDH-l041-7 

7.9 2.2 7.5 40 NA 8 7 - - - - IDH-l041-8 

2.5 39 10 45 NA 8 7 - - - - IDH-l041-9 

2.5 82 10 40 NA 8 7 - - - - IDH-l041-10 

IDH 1042 SERIES 
A 

RF TRANSFORMERS []O[J, (UNTAPPED) 

TEST 
FREQ. Lpri. AL Q TURNS RATIO TERMINAL CONNECT 
MHz (MH) :::!:% (Min.) N2,Nl N3,N1 N4,N3 A B C D E F MODEL NO. 

53 .192 5 138 .381 - - 4 3 1 2 - - IDH-l042-1 

45 1.43 5 122 083 - - 4 3 1 2 - - IDH-l042-3 

IDH 1042 SERIES 
A 

U)O~, RF TRANSFORMERS 
(1 TAP) 

TEST 
FREQ. l prl. t.L Q TURNS RATiO TERMINAL CONNECT 
MHz (~H) :'C% (Min.) N2,N1 N3,N1 N4,N3 A B C D E F MODEL NO. 

75 .117 5 117 .071 1.00 - 4 2 1 4 3 - IDH-l042-4 

75 .122 5 126 .88 1.00 - 2 4 1 4 3 - IDH-l042'5 

65 .135 5 164 .06 .235 - 3 1 2 1 4 - IDH-l042-8 

40 .345 5 111 .69 .345 - 2 5 4 5 3 - IDH-l042-7 

53 .388 5 144 .5 .243 - 4 3 1 2 5 - IDH-l042-2 

NOTES: 1. l = Effective inductance as measured on a "Q" meter. 

2. ~L = Tuning range above and below nominal "L" value, expressed 
in % of nominal value. Percentage shown is the minimum amount 
of ~L available for the respective mod~1 number. 

3. Turns Ratio = The actual ratio of the turns as wound on the coil. 
In calculating impedance ratios, allow for about 90% coupling in 
the coil. 

IPB 1000 SERIES CONTINUED pN NEXT PAGE 

'Wiij,ffiN S Eell ON 1800 

A 

IDH 1043 SERIES 
RF AUTO TRANSFORMERS 

N, 
(1 TAP) 

N~ 
• 

TEST 
FREQ. Lprl. AL Q TURNS RATIO TERMINAL r.:ONNECT 

MHz (MH) :'C% (Min.) N2,N1 N3,N1 N4,N3 A B C D E G MODEL NO. 

53 .161 5 144 .685 - - 4 2 ~ - 1 - IDH-1043-2 

53 .164 5 162 .558 - - 5 2 - - 8 - IDH-1043-16 

53 .164 5 152 .526 - - 4 3 - - 1 - IDH-1043-1 

53 .287 5 175 .440 - - 1 2 - - 4 - IDH-1043-17 

40 .590 5 135 .473 - - 4 3 - - 1 - IDH-1043-18 

40 .800 5 119 .500 - - 4 3 - - 5 - IDH~ 1043-13 

A 

IDH 1043 SERIES 

~ RF AUTO TRANSFORMERS N, G 

(2 TAPS) 
N, 

N,. 

TEST 
TURNS RATIO TERMINAL CONNECT FREQ. Lprl. AL 0 

MHz (MH) :'C% (Min.) N2,N1 N3,N1 N4,N3 A B C D E G MODEL NO. 

65 .100 5 162 .857 .643 - 5 3 4 2 IDH-1043-9 

75 .110 5 154 .785 .356 - 5 3 - - 8 2 IDH-1043-3 

65 .115 5 155 .785 .0715 - 4 2 - - 1 3 IDH-1043-15 

75 .120 5 146 .357 .214 - 4 2 - - 1 3 IDH-l043-7 

40 .305 5 165 .89 .703 - 4 2 - - 1 3 IDH-l043-10 

53 .328 5 162 .853 .407 - 4 2 - - 1 3 IDH-1043-4 

53 .338 5 162 .517 .31 - 1 3 - - 4 2 IDH-1043-6 

53 .342 5 158 .517 .345 - 1 3 - - 4 2 IDH-l043-8 

53 .342 5 149 .69 .310 - 1 3 - - 4 2 IDH-l043-5 

50 .27 5 90 .66 .200 - 3 1 - - 2 4 IDH-l043-14 

TYPE IPB 1000 SERIES 

RF Inductor/Transformer 
Shielded/Tunable 

FEATURES 
• Magnetically shielded 

• Electrostatically shielded 

• PC mounting 

• Compact 
• Stay-put tuning 

• Meets MIL-C-15305 

• Temperature coefficient < 250 PPMr C 

I- ------J5~'1B 265-- 'T" 165-1 

Ult ,~15 
.1. T 

!@1!@1 ,I 
046 

~ .. ~:ll 
f REF I 

0<0 

i--- '" MAX --I ~~ '''1 I ,.. 
I 

A 

IPB 1041 SERIES 6 RF INDUCTORS .J 
TEST 
FREQ. L AL Q TURNS RATIO TERMINAL CONNECT 

ABCDEF MHz (~H) :=% (Min.) MODEL NO. 

47.0 0.38 70 NA IPB-l041-1 

5.6 5.25 10 94 NA. 4 IPB-1041-2 

eem /1969 See YELLOW SECTION for Local Offices, Phones 731 



SECTION 1800 

IPB 1000 SERIES CONTINUED FROM PREVIOUS PAGE 
A 

IPB 1042 SERIES 

[]O~, TYPE IPB 2000 SERIES 
RF TRANSFORMERS 
(UNTAPPED) RF Inductor/Transformer 

Shielded/Tunable 
TEST 

TURNS RATIO TERMINAL CONNECT FREQ. L dL Q FEATURES 
MHz (~H) :':% (Min.) N2:N1 N3:N1 N4:N3 A B C 0 E F MODEL NO. 

• Magnetically shielded 
5.0 0.38 2 63 0.45 - - 1 3 2 4 - - IPB-l042-12 

11.5 0.47 10 79 1.63 - - 1 2 3 4 - - IPB-l042-11 • Electrostatically.shielded 

11.5 0.62 10 70 1.38 - - 3 2 1 4 - - IPB-l042-1 • PC Mounting 

11.5 0.64 10 32 5.94 - - 3 4 1 2 - - IPB-l042-7 • Compact 

5.6 2.95 10 55 3.13 - - 1 2 3 4 - - IPB-l 042-1 0 • Gold- plated terminals 

11.5 3.60 10 84 7.57 - - 1 2 4 3 - - IPB-l042-5 • Stay-put tuning 
5.6 5.75 10 34 1.00 - - 1 2 3 4 - - IPB-l042-B • Meets MIL-C-15305 

11.5 7.BO 10 75 14.20 - - 2 3 1 4 - - IPB-l042-3 • Temperature coefficient <250 PPMfO C 
11.5 7.BO 10 70 10.71 - - 3 2 1 4 - - IPB-l042-4 

~ 
5.B 58 10 29 11.35 - - 1 2 3 4 - - IPB-l042-2 

_L I't' 
r: .orr-IT @>2 3@> 

IPB 1042 SERIES 
A kJ @> I~~~ RF TRANSFORMERS [@6 c 

! T \.®lA4~ ; N1N~ [J' 031 

(1 TAP) I 
I ~ ~i+-01O ~~ 205~.040 200TYP1 

TEST 
~500MAX 

FREQ. L ilL Q TURNS RATIO TERMINAL CONNECT 

MHz (~H) :!:% (Min.) N2:N1 N3:N1 N4:N3 A B C D E F MODEL NO. 

:]6 11.5 1.19 10 78 0.5 3.25 - 4 2 3 5 1 - IPB-l042-8 IPB 2041 SERIES 
11.5 B.7 10 62 0.5 B.85 - 4 2 3 5 1 - IPB-l042-9 RFINDUCTORS 

IPB 1043 SERIES • 

~6 
TEST TURNS TERMINAL CONNECT 

RF AUTO TRANSFORMERS 
FREQ. L dL Q RATIO 
MHz (~H) ~% (Min.) A B C 0 E F MODEL NO. 

(1 TAP) 28.0 .455 10 87.5 NA 2 1 - - - - IPB-2041-27 

29.0 .461 10 77.4 NA 2 1 - - - - IPB-2041-28 

TEST 
TURNS RATIO TERMINAL CONNECT 27.0 .481 10 85.8 NA 2 1 - - - - IPB-2041-26 

FREQ. L de Q 
MHz (~H) :':::% (Min.) N2:N1 N3:N1 N4:N3 A B C 0 E F MODEL NO. 2B.0 .501 10 85.6 NA 2 1 - - - - IPB-2041-25 

11.5 .780 10 115 0.41 - - 2 4 3 - - - IPB-l043-4 25.0 .531 10 95.9 NA 2 1 - - - - I PB-2041-24 

47.0 1.60 2 46 0.15 - - 1 2 4 - - - IPB-l043-11 24.0 .548 10 96.9 NA 2 1 - - - - ,PB-2041-23 

5.6 2.83 10 64 0.22 - - 2 4 1 - - - IPB-l043-1 23.0 .589 10 94.0 NA 2 1 - - - - IPB-2041-22 

5.6 4.80 10 56 0.90 - - 1 4 3 - - - IPB-l043-3 22.0 .620 10 93.3 NA 2 1 - - - - IPB-2041-21 

5.6 13.9 10 67 0.17 - - 1 4 2 - - - IPB-l043-5 21.0 .B65 10 102.6 NA 2 1 - - - - IPB-2041-20 

11.5 23.5 10 44 0.17 - - 2 1 4 - - - IPB-l043-7 20.0 .669 10 102.5 NA 2 1 - - - - IPB-2041-19 

11.5 24.5 10 49.5 0.50 - - 2 1 4 - - - IPB-l043-2 19.0 .750 10 100.6 NA 2 1 - - - - IPB-2041-18 

5.6 31.5 10 40 0.30 - - 4 3 1 - - - IPB-l043-B 18.0 .803 10 110.0 NA 2 1 - - - - IPB-2041-17 

5.6 33.0 10 61 0.15 - - 1 4 2 - - - IPB-l043-10 17.0 .883 10 106.0 NA 2 1 - - - - IPB-2041-16 

5.6 37.5 10 39 0.19 - - 4 3 2 - - - IPB-l043-8 16.0 .936 10 106.4 NA 2 1 - - - - IPB-2041-15 

1.0 138.0 7 50 0.14 - - 2 3 4 - - - IPB-l043-12 15.0 1.01 10 105.2 NA 2 1 - - - - IPB-2041-14 

14.0 1.10 10 103.4 NA 2 1 - - - - IPB-2041-13 

IPB 1043 SERIES 
A 

13.0 1.19 10 102.9 NA 2 1 - - - - IPB-2041-12 

RF AUTO TRANSFORMERS ~6 12.0 1.37 10 102.9 NA 2 1 - - - - IPB-2041-11 

(2 TAPS) 
N, • 

11.0 1.51 10 95.9 NA 2 1 - - - - IPB-2041-10 

10.0 1.69 10 94.3 NA 2 1 - - - - IPB-2041-9 

TEST 9.0 1.84 10 96.2 NA 2 1 - - - - IPB-2041-8 

FREQ. L AL Q TURNS RATIO TERMINAL CONNECT 
8.0 2.09 10 95.2 NA 2 1 - - - - IPB-2041-7 

MHz (~H) ==.% (Min.) N2:N1 N3:N1 N4:N3 A B C D E F MODEL NO. 
IPB-2041-6 

50.0 3.5 10 8.94 0.31 0.17 4 2 1 3 IPB-l043-13 
7.0 2.44 10 93.2 NA 2 1 

- - -
5.6 20.5 10 77 0.48 0.12 1 4 2 3 IPB-l043-9 

6.0 2.86 10 92.8 NA 2 1 - - - - IPB-2041-5 
- - -

5.0 3.56 10 89.5 NA 2 1 - - - - IP8-2041-4 

4.0 4.44 10 89.7 NA 2 1 - - - - IPB-2041-3 

3.0 5.86 10 90.6 NA 2 1 - - - - IPB-2041-2 I 

2.0 8.41 10 94.7 NA 2 1 - - - - IPB-2041-1 

7.0 32.0 10 49.16 NA 2 1 - - - - IPB-2041-29 

A 

IPB 2042 SERIES CONTINUED ON NEXT PAGE 
IPB 2042 SERIES 

[]6~, RF TRANSFORMERS 
(UNTAPPED) 

TEST 
TURNS RATIO TERMINAL CONNECT FREQ. Lpri. AL Q 

'. MHz (~H) :':::% (Min.) N2:N1 N3:N1 N4:N3 A B C D E F MODEL NO. 

32.8 .398 10 103.6 .470 - - 1 4 2 3 - - IPB-2042-2 

10.75 .555 10 45.3 .613 - - 2 1 4 3 - - IPB-2042-8 

732 See YELLOW SECTION for Local Offices, Phones eem/1969 



IPB 2042 SERrES CONTINUED FROM PREVIOUS PAGE 

TEST TERMINAL 
FREQ. Lpri. AL Q TURNS RATIO CONNECT 
MHz ("H) ~% (Min.) N2:N1 N3:N1 N4:N3 A B C 0 E F 

15.7 .663 10 87.2 .119 - - 4 3 2 1 - -

228 727 10 91.3 453 - - 4 1 2 3 - -

9.0 .80 10 76.89 .35 - - 1 2 4 3 - -

7.1 1.12 10 56.06 0.27 - - 2 1 4 3 - -

7.1 112 10 56.06 .0885 - - 2 1 4 3 - -

7.1 1.12 10 56.06 .695 - - 2 1 4 3 - -

10.0 1.125 10 77.8 0863 - - 2 1 4 3 - -

32.8 3.46 10 28.0 .224 - - 4 1 2 3 - -

4.6 3.5 10 75.15 0.145 - - 4 1 2 3 - -

4.0 4.22 10 51.8 .23 - - 4 3 2 1 - -
22.8 6.24 10 39.2 .257 - - 4 1 2 3 - -

27.8 16.4 10 8.73 .284 - - 4 1 2 3 - -

1.5 23.4 10 77.7 .415 - - 2 1 4 3 - -

1.75 44.0 10 45.5 .156 - - 2 1 4 3 - -

1.5 36.3 10 77.9 170 - - 1 2 4 3 - -

.50 149.0 10 35.8 .0167 - - 5 1 2 5 - -

A 

IPB 2042 SERIES 

ljO~ RF TRANSFORMERS 
(1 TAP) 

N2 N3 
• 0 

TEST TERMINAL 
FREQ. Lpri. .L Q TURNS RATIO CONNECT 
MHz ("H) =% (Min.) N2,Nl N3:N1 N4:N3 A B C 0 E F 

27.85 696 10 98.6 .5 .435 4 1 3 2 5 -

22.8 2.21 10 31.6 .5 395 - 4 1 2 5 3 -

27.85 2.42 10 52.0 .5 124 - 4 1 2 3 5 -

17.85 2.74 10 65.1 .5 .113 - 4 1 3 2 5 -

10.75 4.48 10 82.7 .5 .166 - 4 1 3 2 5 -

27.85 7.27 10 19.7 .5 .483 - 4 1 3 5 2 -

5.0 26.0 10 34.99 .5 1.23 - 2 5 4 3 1 -

7.85 28.4 10 9.43 .5 .166 - 4 1 2 3 5 -

2.53 30.7 10 49.2 . 5 .045 - 4 1 2 3 5 -

1.97 47.0 10 34.39 .492 .287 - 2 1 4 3 5 -

175 97.3 10 14.0 .5 .024 - 2 1 4 3 5 -

175 110.0 10 13.23 5 7.87 - 4 1 3 2 5 -

20 117.0 10 9.55 0278 183 - 5 2 4 3 1 -

A 

IPB 2042 SERIES ~D c 
RF TRANSFORMERS 
(2 TAPS) 

N2 G ~. 
N3 B 0 

TEST TERMINAL 
FREQ. Lpri. 'L Q TURNS RATIO CONNECT 
MHz ("H) ~% (Min.) N2,Nl N3:N1 N4,Nl A B C 0 E G 

5.0 13.7 10 43.0 .583 .0179 .0403 1 5 3 2 4 5 

10 42.2 10 53.2 .955 .825 .060 5 2 5 4 1 3 

A 

IPB 2043 SERIES 

N~D RF AUTO TRANSFORMERS 
(1 TAP) 

N, 
• 

TEST TERMINAL 
FREQ. L oL Q TURNS RATIO CONNECT 
MHz ("H) ::::% (Min.) N2,Nl N3,Nl N4:N3 A B C 0 E G 

32.8 .420 10 104 .5 - - 4 1 - - 5 -
22.8 .727 10 91.3 .51 - - 2 3 - - 5 -

1.5 38.1 10 41.7 5 - - 4 1 - - 5 -

1.75 54.0 10 26.9 070 - - 5 1 - - 2 -

1.75 101.0 10 14.41 048 - - 3 1 - - 2 -
1.75 110.0 10 13.23 .076 - - 2 1 - - 4 -
1.75 112.0 10 13.00 .075 - - 5 1 - - 2 -

1.75 113.0 10 12.89 .793 - - 5 1 - - 4 -

3.0 158.0 10 16.8 .683 - - 4 1 - - 5 -

1.0 220.0 10 15.2 0.91 - - 4 1 - - 5 -

. 50 350.0 10 20.8 .091 - - 4 3 - - 5 -

MPOEL NO. 

IPB-2042-31 

IPB-2042-5 

IPB-2042-22 

I PB-2042-25 

I PB-2042-26 

I PB-2042-27 

IPB-2042-21 

IPB-2042-3 

IPB-2042-23 

IPB-2042-19 

IPB-2042-6 

IPB-2042-7 

IPB-2042-33 

IPB-2042-28 

IPB-2042-32 

IPB-2042-18 

MODEL NO. 

I PB-2042-11 

IPB-2042-4' 

I PB-2042-12 

IPB-2042-9 

IPB-2042-13 

IPB-2042-1 

IPB-2042-15 

IPB-2042-10 

IPB-2042-30 

IPB-2042-24 

IPB-2042-29 

IPB-2042-14 

IPB-2042-17 

MODEL NO. 

I PB-2042-16 

IPB-2042-20 

MODEL NO. 

IPB-2043-1 

IPB-2043-2 

I PB-2043-13 

IPB-2043-7 

IPB-2043-4 

IPB-2043-8 

IPB-2043-5 

IPB-2043-6 

IPB-2043-14 

IPB-2043-12 

IPB-2043-11 

TEST 
FREQ. 
MHz 

5.0 

2.0 

1.75 

IPB 2043 SERIES ~! RF AUTO TRANSFORMERS 
(2 TAPS) N, • 

L H Q TURNS RATIO TERMINAL CONNECT 

("H) ~% (Min.) N2:N1 N3:N1 N4:N3 A B C D E G MODEL NO. 

6.15 10 77.63 0.10 .055 - 3 2 - - 5 1 I PB-2043-1 0 

28.1 10 45.33 086 .012 - 2 1 - - 3 5 IPB-2043-9 

120.0 10 12.16 .125 .076 - 2 1 - - 4 3 IPB-2043-3 

SERIES 
RESONANT TRAPS 

• Combines the electrical 
characteristics of an 
inductor and a capacitor 
in series 

• Provides controlled self-
resonance in a 
miniaturized circuit 

rd~ 
Cd ~ Controlled Series l 

• Saves space, reduces 
inventory 

• Speeds assembly 

Capacitance BASIC 
SPECIFICATIONS La = Series 1nductance 

• Can be designed for any 
resonant frequency from 
.4 MHz to 50 MHz. 

• Impedance at design 
frequency: 15 ohms or less . 

• Impedance at :!:50% of 
design frequency: 
1500 ohms minimum. 

• Frequencies readily 
available: 10.7, 12, 
14, 18 MHz. 

ORDERING 
INFORMATION 
WHERE TO 
ORDER: 

• From your Dale Representative 

• From DALE ELECTRONICS, INC. 
Sioux Division, Box 180 
Yankton, South Dakota 57078 

Phone: 605-665-9301 

TERMS: 1/2% 10-Net 30 F.O.B. POINT Yankton, S.D. 

NOTE: Prices and specifications on all products are 
subject to change without notice. 

SPECIAL CHARGES: Minimum Order Charge ... $10.00 
Minimum Item Charge ... $ 7.50 

NON-STANDARD PRODUCTS 
When your requirements are for special products not 
covered here, please send an outline of your needs 
to Sales Department, Dale Electronics, Inc., Sioux 
Division, Box 180, Yankton, South Dakota 57078 . 

eem /1969 See YELLOW SECTION for Local Offices, Phones 733 



MICRO c 0 I L 5 
100 .065 x .100 sq. .015 -10.0 30 35·40 Designed to fit inside or outsider:~.::. 

150 .065 x .150 sq. 12.0 -100 12 45 =- ::::tI ..... 
250 .065 x .250 sq. 120 -1000 12 35 - 45 .100" Square ,150" Square .250" Square 

FIXED SERIES 

1025 .095 x .250 sq. .10 -1000.0 49 25 - 50 

1537 .155 x .375 sq. .15 - 240.0 51 33 -75 
18130 
90538 

1840 .185 x .437 sq. .15 - 27.0 25 35 - 65 75008 

2150 .215 x .560 sq. .47 - 39.0 26 35 -70 90542 

.190 x .440 sq. 270 -1000 16 60 - 65 90539 
2500 .215 x .560 sq. 1000 - 3600 14 60 -70 90540 

.240 x .740 sq. 3900- 10,000 12 80 90541 

2890 .280 x .900 sq. 1.2 -120.0 25 40 -95 91189 

.250 x .560 sq. 47 - 150 7 18 -75 75052 

.310 x .560 sq. 180 - 390 5 75 - 80 75053 
3500 .375 x .625 sq. 470 -1000 5 70 - 80 75054 

.468 x .687 sq. 1500 - 10,000 8 70 - 85 75055 
.375 x .687 sq. 10,000 1 70 

SHIELDED 

2307 .157 x .395 sq. ~ 
PLUG IN 

sq . 35 - 60 
. 282 x .625 sq. 47 - 150 7 15 - 60 

4500 .375 x .625 sq. 180 - 390 5 55 -60 18100 
.437 x .625 sq. 470 -1000 5 35 - 50 
.500 x .825 sq. i500 - 10,000 8 40 - 55 

2534 .250 x .345 sq. 100 - 150,000 39 < 10 -80 

4000/4100 .400 x .952 sq. .18 -70,000 62 2(;) - 110 90543 - 46 For chassis or AC mounting, crimp on terminals. 

4450 .330 x .150 sq. . 10 - 1000 48 30 - 50 LT4K Fine tuning -80 threads per inch . 

DSV405 .380 x .500 sq. .10 - 10,000 31 38 - 110 

DSH 406 .375 sq. x .500 .10 - 10,000 31 38 - 110 

Delevan coils offer the designer a wide choice of characteristics for specific appli- To obtain factory prices in quantities up to 2,500, con-
cations. Standard coils are listed above. For information on custom designed coils, tact the Delevan Distributor listed in the back of this 

book. To order, indicate series number and inductance 
contact your nearest Delevan Representative ... he's listed in the back of this book desired. Many items are available from Distributor 
... or, call Delevan Electronics direct. inventories. 
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I 
H. & H. won the 
bid for this 
alternator-stator. 
It's an encapsu-
lated energy 
supply source for 
one of the DOD's 
latest undersea 
operations 

V 
This H. & H. stator 
-featuring high 
reliability~ was 
quickly accepted 
by one of the 
nation's leading 
areospace compo-
nent manufac-
turers. Its quality 
is hard to surpass. 

When you have a question . . . call us. 

We can help you find the answers. 

We're at 216/486-0744. 

.wulmD SECTION '1800 

.". 
Both of these 
H. & H. units 
feature extremely 
critical electrical 
characteristics. 
Fully encapsulated 
and using unusual 
pin design. both 
are now being 
used aboard the 
U.S. Navy's under
water missiles. 

The trick to turning 
out this magamp 
(for motor speed 
controls) both 
economically and 
with minimal lead
time, is production 
"know-how." 

V 
H. & H. taro ids 
used in solid-state 
controls for total 
energy systems 
are climbing in 
demand. Assembly 
methods are the 
very latest. Prices 
are unusually low 
and quotes are 
"hand tailored." 

V 
Transformers 
("C", "Et" and 
three-phase "E" 
core) for static 
converters, in-
verters and 
machine control. 
These highlight 
close tolerance 
both an electrical 
and mechanical 
characteristics. 

TOROIDAL WINDING CO 
1410 Chardon Road/Euclid. Ohio 44117 

eem /1969 See YELLOW SECTION for Local Offices, Phones 735 



TOROIDAL INDUCTORS 
Hisonic Toroidal Inductors are wound on either nickel-iron 
molybdenum (molybdenum permalloy) or carbonyl iron powder 
cores, Standard tolerance is 1 % and values are true inductance. 
Units are available uncased, molded or cased .as shown. Molded 
units are compression molded in high strength, h!gh ~dmp::Ta
ture thermosetting resin and pass requirements of MIL T 27 
Grade 5 Class R. Cased units are hermetically sealed in shield 
cans and pass requirements of MIL T 27 Grade 4 Class R. 

'" .. 
• 

. 

, . . .. .. 40" 1011 ,. ..... 
...... -t_ ......... -+-- -......, 

Mj2~~d2AI " '\ 
'\ .... ...... V- .. 

v '\ '\ 1\ 
I? 1'\ ~ V . "' "' ... \ ,,~ 

"- '" 

· + 
'0 -. · , I 
· · I 

, . " . .. .. 41 II 1111 ... ...... -

Ind. Val. 
5.6MH 
6.8 MH 
8.2 MH 

10- MH 
12 :IIIH 
15 MH 
18 MH 
22 MH 
27 MH 
33 MH 
39 MH 
47 MH 
56 MH 
68 MH 
82 MH 

-100 MH 
120 MH 
150 MH 
180 MH 
220 MH 
270 MH 
330 MH 
390 MH 
470 MH-
560 MH 
680 MH 
820 MH 

1.0 HY 
1.2 HY 
1.5 HY 
1.8HY 
2.2 HY 
2.7 HY 
3.3 HY 
3:9 HY 
4.7 HY 
5.6HY 
6.8 HY 
8.2 HY 

10.0 HY. 

Lb,~ 
L.7 .. J 

I 
~EY 
.- Part No. 

MJ2A41 
MJ2A42 
MJ2A43 
MJ2A44 
MJ2A45 
MJ2A46 
MJ2A47 
MJ2A48 
MJ2A49 
MJ2A50 
MJ2A51 
MJ2A52 
MJ2A53 
MJ2A54 
MJ2A55 
MJ2A56 
MJ2A57 
MJ2A58 
MJ2A59 
MJ2A60 
MJ2A61 
MJ2A62 
MJ2A63 
MJ2A64 
MJ2A65 
MJ2A66 
MJ2A67 
MJ2A68 
MJ2A69 
MJ2A70 
MJ2A71 
MJ2A72 
MJ2A73 
MJ2A74 -
----

, . . . .. .. .. ..... ........ 
,--~ -!en .... .J--. "'" + 

M~2P~ ~ c~2A 17~ 1\ 
, 

· -i '1 1\ I'\. ... 
q .. ~ \ , · 1';- 1\ · / 1\ I\. 

I 
I 

... ,.}. .~ DC,,.. 
, 

, ~ 1 .- A .. , . . . .. .. .. .. ... 

-tmJ m /I.IM=I L 111111 

~,::LJ - ... ~ t .... --1 
Part Na. Part Na. Part Na. 
CJ2A41 - -
CJ2A42 MR2A42 CR2A42 
CJ2A43 MR2A43 CR2A43 
CJ2A44 MR2A44 CR2A44 
CJ2A45 MR2A45 CR2A45 
CJ2A46 MR2A46 CR2A46 -
CJ2A47 MR2A47 CR2A47 
CJ2A48 MR2A48 CR2A48 
CJ2A49 MR2A49 CR2A49 
CJ2A50 MR2A50 CR2A50 
CJ2A51 MR2A51 CR2A51 
CJ2A52 MR2A52 CR2A52 
CJ2A53 MR2A53 CR2A53 
CJ2A54 MR2A54 CR2A54 
CJ2A55 MR2A55 CR2A55 
CJ2A56 MR2A56 CR2A56 
CJ2A57 MR2A57 g~~~~~ CJ2A58 MR2A58 
CJ2A59 MR2A59 CR2A59 
CJ2A60 MR2A60 CR2A60 
CJ2A61 MR2A61 CR2A61 
CJ2A62 MR2A62 CR2A62 
CJ2A63 MR2A63 CR2A63 
CJ2A~ MR2A64 CR2A64 
CJ2A65 MR2A65 CR2A65 
CJ2A66 MR2A66 CR2A66 
CJ2A67 MR2A67 CR2A67 
CJ2A68 MR2A68 CR2A68 
CJ2A69 MR2A69 CR2A69 
CJ2A70 MR2A70 CR2A70 
CJ2A71 MR2A71 CR2A71 
CJ2A72 MR2A72 CR2A7-2 
CJ2A73 MR2A73 CR2A73 
CJ2A74 MR2A74 CR2A74 

- MR2A75 CR2A75 

- MR2A76 CR2A76 - MR2A77 CR2A77 - MR2A78 CR2A78 
- - -

12.0 HY 
15.0 HY 

Above units also available .in encapsulated construction with pin terminals arranged for 

printed circuit board applications. Write for' information on 5101·5103 and 5105 series. 

The above units represent only a small percentage of those available as stand
ard from Hisonic, but represent those most commonly used. Thousands of 
additional standard inductors are available, one of which should meet your 
requirements. Special requirements get prompt and accurate I;levelopment from 
Hisonic Custom Design Service. 

Hisonic, with a background of 23 years experience in toroidal components, is 
headquarters for all your needs. 

736 

Write today for the Hisonic, Inc. catalog which contains full information on all 
Hisonic standard Toroidal Inductors and Hisonic Custom Design Service. 

See. YELLOW SECTION for Lacal Offices, Phones 
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MS2A & CS2A 

I I II 
o VS. FREOUENCY \ 

/ 
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400 1500 1000 

1'-. 2 

r--.. 
1\ 

1\ 1\ . 
AC 

f-D« 
, 

"10 • .- 1\ 
.1.2 A.61 24610 ZO .• 601OO 

fR£QU~CY r. KILOCYCLES 

p=. [II 
H·~~ ~ Lffii1J1 
L..! ~1.2t7~ 

Part Ha. 

MS2A42 
MS2A43 
MS2A44 
MS2A45 
MS2A46 
MS2A47 
MS2A48 
MS2A49 
MS2A50 
MS2A51 
MS2A52 
MS2A53 
MS2A54 
MS2A55 
MS2A56 
MS2A57 
MS2A58 
MS2A59 
MS2A60 
MS2A61 
MS2A62 
MS2A63 
MS2A64 
MS2A65 
MS2A66 
MS2A67 
MS2A68 
MS2A69 
MS2A70 
MS2A71 
MS2A72 
MS2A73 
MS2A74 
MS2A75 
MS2A76 
MS2A77 
MS2A78 
MS2A79 

I 
MS2A80 
MS2A81 
MS2A82 

Writs, Call or Wirs 

249 N. Troost 
Olathe, Kansas 66061 

Telephone: Kansas City 913 
782·0012 

Part ND. 

CS2A42 
CS2A43 
CS2A44 
CS2A45 
CS2A46 
CS2A47 
CS2A48 
CS2A49 
CS2A50 
CS2A51 
CS2A52 
CS2A53 
CS2A54 
CS2A55 
CS2A56 
CS2A57 
CS2A58 
CS2A59 
CS2A60 
CS2A61 
CS2A62 
CS2A63 
CS2A64 
CS2A65 
CS2A66 
CS2A67 
CS2A68 
CS2A69 
CS2A70 
CS2A71 
CS2A72 
CS2A73 
CS2A74 
CS2A75 
CS2A76 
CS2A77 
CS2A78 
CS2A79 
CS2A80 
CS2A81 
CS2A82 

. eem/1969 
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MCE PRODUCT BULLETIN SUB-MINIATURE 
LINE 

TOROIDAL CHOKES 

APPLICATION FEATURES 

SELF SHIELDING - Toroidal configuration at low cost minimizes stray field effects. 
For use as noise suppressor in switching circuits and in high frequency or square wave 
power supplies. Also can be used as non·critical inductor in oscillator, filter, 
and wave shaping networks. 
PACKAGING FOR P.C. BOARDS - Epoxy Encapsulated unit for plug·in on Standard 
0.1 inch grid spacing. "Crystal" case requires small board area. 

SPECIFICATIONS Lo ±15% OCR 
PART MILLI· ±20% 

NUMBER HENRIES OHMS 
1. Initial Inductance, Lo, is at corresponding EC30RL30 1.0 1.1 

test voltage and frequency as measured on EC30RL31 1.6 1.7 
ESI Impedance Bridge Model 250 or equiv· EC30RL32 2.5 2.6 
alent. EC30RL33 4.0 4.2 

2. Self. Resonant Frequency is based upon a EC30RL34 6.3 6.8 
distributed capacitance of approx. 140 pf. EC30RL35 10 11 

3. 100% I Milliamps is for a temperature rise EC30RL36 16 17 
of 50°C. EC30RL37 25 27 

4. Max. temperature rating = 130°C. EC30RL38 40 42 
EC30RL39 63 70 

5. Dielectric Withstanding Voltage = i500V· 
EC30RL40 100 110 RMS 60Hz & Insulation Resistance ~ 1000 

megohms at 500VDC from coil to mounting EC30RL41 160 170 
plate. EC30RL42 250 270 

EC30RL43 400 440 6. All electrical data at 20 ±5°C. EC30RL44 630 680 

I I I I I 
I 350 

TYPICAL I·AC RMS 
SELF·RES. or I·DC MA 
FREQ. KHi (100% 1) 

430 880 
340 700 
270 550 
210 440 
170 350 
130 280 
110 220 
85 180 
68 140 
54 110 
43 88 
34 70 
27 55 
21 44 
17 35 

r-TYPICAL Q AT Lo r I ./ ---- + 
CHARACTERISTIC ;; 300 

:/ --+- r--~ I I 
-~ f----- /" 250 

r-. r \' / I 

~ ~ 200 -1---
/ Lt- I \ \ ~ 

150 

/ I 

.......... 100 I 
10 20 30 40 50 60 

DC MA to TEST 
FOR MILLIVOLTS 

80% Lo AND FREQ. 
280 91 at 10 KHz 
220 120 at 10 KHz 
180 140 at 10 KHz 
140 180 at 10 KHz 
110 230 at 10 KHz 
89 290 at 10 KHz 
70 360 at 10 KHz 
56 460 at 10 KHz 
44 580 at 10 KHz 
35 72 at 1 KHz 
28 91 at 1 KHz 
22 120 at 1 KHz 
18 140 at 1 KHz 
14 180 at 1 KHz 
11 230 at 1 KHz 

AC CHA~ACTER~~-
- '--------~ --.::.:::: 

70 80 90 100 

'" '\~ \ \0 

~ 
PERCENT I·AC RMS SINE WAVE 

1-.y /- ~.y ~ I\~ ........... PERCENT Lo 
0/ ~" "'0-

100 -I----
DC JRAcTER,l 

0 
1 2 5 10 20 50 100 200 500 90 

~ FREQUENCY - KHz 

80 

MECHANICAL SPECIFICATIONS ---I---70 ---WT=7 GRAMS FULL RADIUS, I r--60 --f+(:J 50 !---r--
.040 DIA 

40 
LEADS TINNED 

\ 
10 20 30 40 50 60 70 80 90 100 

PERCENT I·DC 

f-J,.~+L25 MIN-I --fM~f-- PERCENT Lo 

MAGNETIC CIRCUIT ELEMENTS INC 2455A GARDEN ROAD, MONTEREY, CALIFORNIA 93940 

DEL MONTE RESEARCH PARK TELEPHONE (408) 373-0456 

eem/1969 See YELLpW SECTION for Local Offices, Phones 737 



SECTION 1800 i@iiiij'Wd 

See J. W. MILLER CO. 
standard coil listings complete with prices 
in the 1970 RADIO MASTER 

738 

Special 
Coils 

Where space limitations dictate one 
or more dimensions. Miller engi
neers will make recommendations to 
help you obtain optimum perform
ance in your circuit. 

Standard 
Coils 

Special 16 Pi/30 KV windings for oil
filled high voltage transformers ... 
special coil samples are shipped 
within 1 to 2 weeks after receipt of 
order. 

Custom wound bobbins are now 
available in an extensive range of 
inductance values and current rat
ings on many standard forms. 

Series 7830 heavy duty filter chokes 
provide up to 250 uh. carry up to 75 
amps; widely used for RFI filters 
and reducing surge peaks; available 
from l.A. shelf stock. 

Production shipments of special 
coils begin within 3 weeks after sam
ple approval. Intensive specializa
tion in coil design and manufacture 
assures excellent performance. 

Custom 
Wound 
Bobbins 

RF and IF coils. chokes and filters 
are carried in stock. in depth. in 
extensive range of values and rat
ings. most are available from dis
tributors' shelves at factory prices. 

J. W. MILLER COMPANY 
5917 SO. MAIN STREET. LOS ANGELES. CALIFORNIA 90003 

Write ·for your personal copy of the latest full line catalog 

See YELLOW SECTION for Local Offices, Phones eem/1969 



COILS 

'4§.iiij'fflD SECTION 1800 

HIGH PERFORMANCE SERIES, ADJUST ABLE AND FIXED 
To Cover All Frequency Ranges from Audio to 200 MHz 

COILS ON CERAMIC FORMS PER MIL·I·10 WIDE ADJUSTMENT RANGE 120 SERIES Hi Q aOl, a02 Series, Adjustable ± 1 0% 

'1 , f 1020 

1000 
1010 

1300 

Series Dimensions (I nches) 
No. Dla. Length 

1000 
1020 
1100 
1300 
1010 

,50 
.50 
.33 
.70 
.43 

.88 

.63 

.63 
1.80 

.88 

Miniature 1000 Saria. 
Range 

Part No. Microhenries 

l00o-A 
1000-6 
1000-C 
1000-0 
looo·E 
l000-F 
l000-G 
lOOO-H 
1000-1 
lOOO-J 
1000-K 
1000·L 
1000-M 
looo-N 

1.0- 1.6 
1.(" 2.7 
2.7- 4.5 
4.5- 8.5 
8.5-14.5 

14.5-22 
22-29 
29-55 
55-110 

110-185 
185-305 
305-515 
515-820 
820-1100 

RF Printed 
l02o-A 
1020-6 
1020-C 
1020-0 
1020-E 
1020-F 
1020-G 
1020-H 
1020-1 

Circuit Coils 
0.41- 0.53 
0.85- 1.15 
1.87- 2.50 
4.0 - 5.4 
7.5 -12,5 
20 -29 

Subminiature 
1100-A 
1100-6 
1100-C 
1100-0 
1100-E 
1100-F 
1100-G 
1100-H 
1100-1 
1100-J 
,11OD-K 

33 -61 
80 -120 

170 -260 

1100 Serias 
0.9- 1.4 
1.4- 1.9 
1.9- 2.6 
2.(" 3.7 
3.7- 5.5 
5.5- 7.4 
7.4-12.5 

12.5-18.0 
18.0-28.0 
28.0-38.0 
38.0-55.0 

1300 Serias 

1100 

.196 
.050, .500 Apart 

.166 

.252 

.196 

Average Q 

70@ 7.9 MHz 
80 @ 7.9 MHz 
85@ 7.9 MHz 
85@ 7.9 MHz 
75@ 2.5 MHz 
65@ 2.5 MHz 
65@ 2.5 MHz 
85@ 2.5 MHz 
8O@2.5 MHz 
85 @ .79 MHz 
85@ .79 MHz 
85 @ .79 MHz 
85@ .79 MHz 
75@ .79 MHz 

75 @ 25 MHz 
65@7.9 MHz 
65@7.9 MHz 
70 @ 7.9 MHz 
70@ 2.5 MHz 

, 80 @2.5 MHz 
80 @2.5 MHz 
60 @ 0.79 MHz 
70 @ 0.79 MHz 

60 @ 7.9 MHz 
70 @ 7.9 MHz 
65 @ 7.9 MHz 
65 @ 7.9 MHz 
65@ 7.9 MHz 
6O@ 7.9 MHz 
70@ 7.9 MHz 
65@ 2.5 MHz 
70@ 2.5 MHz 
70@ 2.5 MHz 
70@ 2.5 MHz 

Transmitter 
l3OQ-A 
l3OQ-6 
13OO·C 
1300-0 
l3OQ-E 
1300-F 
1300-G 
1300-H 
1300-1 
130o-J 
130o-K 
13OO·L 
13OO-M 

For use from 90-200 MHz 
For use from 40-90 MHz 
For use from 20-40 MHz 

HF Coils, 
1010-A 
1010-8 
1010-C 

0.7- 1.1 170 @ 25 MHz 
1.1- 1.7 130 @ 7.9 MHz 
1.7- 2.7 140 @ 7.9 MHz 
2.7- 4.5 140 @ 7.9 MHz 
4.5- 6.8 140 @ 7,.9 MHz 
6.8-10.S 140 @ 7.9 MHz 

10.8-17.0 110 @ 2.5 MHz 
17.0-29.0 95 @ 2.5 MHz 
29.0-45.0 100 @ 2.5 MHz 
45.0-75.0 100 @ 2.5 MHz 

Variable Approx. 
0.118 
0.225 
0.315 

±15% 
115 @ 50 MHz 
125@25MHz 
13O@25MHz 

eem/1969 

120 Series PCS-120 Series pc-no Series 
Phenolic form 

.5" O.O.x 1.25" L • 
Mica-filled form Phenolic form 

• 75" 0.0. x 1.3" H. .05'" Pins, 
.70" Apart .196" dia. mig. hole 

Range 
Part No. Microhenries Average Q 

120-A 2-3 70 @ 7.9 MHz 
120-6 3·5 80 @ 7.9 MHz 
120-C 5-9 S5 @ 7.9 MHz 
120-0 9-18 65 @ 2.5 MHz 
120-E 18-36 70 @ 2.5 MHz 
120-F 36-64 65 @ 2.5 MHz 
120-G 64-105 85 @ 2.5 MHz 
120-H 105-200 8O@ .79 MHz 
120-1 200-500 75@ .79 MHz 
120-J 500-1000 85@ .79 MHz 
120-K 1000-2000 50 @ .25 MHz 

Subminiature 600 Series 

• Variable ±10% 

• Shielded 

• 0.3" 0.0. x 0.4" H 

• .020" leads .30" Apart 

Nominal 
Part No. Microhenries Average Q 

600U1XO 1.0 120 @ 7.9 MHz 
600U1X5 1.5 120 @ 7.9 MHz 
600U2X2 2.2 120 @ 7.9 MHz 
600U3X3 3.3 130 @ 7.9 MHz 
6OOU4X7 4.7 125 @ 7.9 MHz 
600U6X8 6.8 140 @ 7.9 MHz 
6OOU10X 10 135 @ 7.9 MHz 
600U15X 15 130 @ 2,5 MHz 
600U22X 22 135 @ 2.5 MHz 
600U33X 33 130 @ 2.5 MHz 
6OOU47X 47 130 @ 2.5 MHz 
600U68X 6S 120 @ 2.5 MHz 
600MX10 100 l00@2.5 MHz 
6OOMX15 150 125@ .79 MHz 
6OOMX22 220 130@ .79 MHz 
600MX33 330 125@ .79 MHz 
6OOMX47 470 120@ .79 MHz 
600MX68 680 100@ .79 MHz 
6OOMIXO 1000 l00@ .79 MHz 

High Q RF Coils, Fixed 

• .75" 0.0. x .63" H 

• Hermetically sealed 

• Complete shielding 

• For printed circuitry 

• For standard circuitry 

Nominal 
Part No. Microhenrles Average Q 

1219-A 0.47± 5% 170 @ 20 MHz 
1219-6 1.0 ±5% 170@ 10 MHz 
1219-C 2.2 ± 5% 170@ 8 MHz 
1219-0 4.7 ±5% 170 @ 5 MHz 
1219-E 10 ±5% 170@ 3 MHz 
1219-F 22 ±3% 170 @ 1.5 MHz 
1219-G 47 ±3% 170 @ 1 MHz 
1219-H 100 ±3% 170 @ 0.8 MHz 
1219-1 220 ±3% 170 @ 0.7 MHz 
1219-J 470 ±3% 170@ 0.6 MHz 
1219-K 1000 ±3% 170 @ 0.5 MHz 
1219-L 2200 ±3% 150 .@ 0.25 MHz 

SEE SECTION 5600 FOR WIDEBAND TRANSFORMERS' 

See YELLOW SECTION for Local Offices, Phones 

• " 

, ' "" 
I ' 

Industrial 
aOl, a02 Series 

1.13" 0.0. x .aa" H 

Hermetically Sealed 
MSaOl, MSa02 Series 
1.25" 0.0. x 1.25" H 

Nominal 
ParlNo. Millihenries Peak Q 

801M1XO 1.0 100@ 10 kHz 
801M1X5 1.5 l00@ 10 kHz 
801M2X2 2.2 100 @ 10 kHz 
801M3X3 3.3 100 @ 10 kHz 
SOlM4X7 4.7 l00@ 10 kHz 
801M6X8 6.8 l00@ 10 kHz 
801Ml0X 10 200 @ 20 kHz 
801M15X 15 200@ 20 kHz 
801M22X 22 200 @ 20 kHz 
801M33X 33 200 @ 20 kHz 
SOlM47X 47 200 @ 20 kHz 
801M68X 6S 200@ 20 kHz 
801HX10 100 300 @ 30 kHz 
SOlHX15 150 3OO@ 30 kHz 
SOl HX22 220 300 @ 30 kHz 
SOl HX33 330 250@ 20 kHz 
SOl HX47 470 250 @ 20 kHz 
SOl HX6S 680 250@ 20 kHz 
801H1XO 1000 150@ 15 kHz 

802M1XO 1.0 400 @ 100 kHz 
S02M1X5 1.5 400 @ 100 kHz 
802M2X2 2.2 400 @ 100 kHz 
S02M3X3 3.3 400 @ 100 kHz 
802M4X7 4.7 400 @ 100 kHz 
802M6XS 6.S 400 @ 100 kHz 
802M10X 10 400 @ 70 kHz 
S02M15X 15 400 @ 70 kHz 
802M22X 22 400 @ 70 kHz 
S02M33X 33 4OO@ 70 kHz 
S02M47X 47 400 @ 40 kHz 

SHIELDED COILS 

• Shielded 

• Encapsulated 

•. 44" 'Diameter 900 Series 

Part No. 
Range 

Microhenries Average Q 

900-A 0.5- O.S 80@ 25 MHz 
900-6 O.S- 1.3 70 @ IS MHz 
900-C 1.3- 2.0 6O@15 MHz 
900-0 2.0- 4.0 70@ S MHz 
900:E 4.0- 7.0 70@ 5 MHz 
900-F 7.0-12.0 70 @ 4 MHz 
900-G 12.0-20.0 70@ 3 MHz 
900-H 20.0-35.0 70@ 2.5 MHz 
900-1 35.0-60.0 70@ 2.0 MHz 
9OO-J 60.0-100.0 70@ 1.0 MHz 

• .63" Diameter 1500 Series 

Part No. 

1500-A 
1500-6 
1500-C 
1500-0 
1500-E 
1500-F 
1500-G 
150o-H 
1500-1 

Range 
Millihenries 

.100- .175 

.175- .300 

.300- .500 

.500- .800 

.800-1.15 
1.15-1.50 
1.50-2.30 
2.30-3.50 
3.50-7.50 

Average Q 

80 @ 790 kHz 
80 @ 790 kHz 
80 @ 790 kHz 
75 @ 790 kHz 
55 @ 500 kHz 
55 @ 250 kHz 
55 @ 250 kHz 
50 @ 250 kHz 
40 @ 250 kHz 

739 
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T Y PIC A L MIL L E NI N Due TOR S 
34300 SERIES INDUCTORS 

Self 
Catalog Inductance Resonant Fig. 
Number Microhenrie$ Freq. Mc. No. 

34300-12 12 + 5% 65 3 
34300-15 15 + 5% 22 8 
34300-18 18 + 5% 22 8 
34300-20 20 + 5% 27 8 
34300-22 22 + 5% 46 9 
34300-24 24 + 5% 24 8 
34300-25 25 + 5% 26 8 
34300-27 27 + 5% 23 8 
34300-30 30 + 5% 15 8 
34300-33 33 + 5% 36 9 

Self 34300-36 36 + 5% 35 9 
Inductance Resonant Fig. 34300-39 39 + 5% 18 8 

Part Microhenries Freq_ Mc. No_ 34300-47 47 + 5% 18 8 
34300-0.15 0.15 + 10% 645 MC. 1 34300-50 50 ± 5% 18 8 
34300-0.22 0.22 + 10% 510 1 34300-56 56 + 5% 28 9 
34300-0.33 0.33 + 10% 445 1 34300-68 68 ± 5% 26 9 
34300-0.47 0.47 + 10% 375 2 34300-75 75 ± 5% 12 8 
34300-05 0.5 ± 10% 350 2 34300-100 100 ± 5% 13 8 
34300-0.68 0.68 ± 10% 300 2 34300-120 120 + 5% 12 8 
34300-0.82 0.82 ± 10% 265 2 34300-150 150 + 5% 11 8 
34300-1 1 ± 10% 175 4 34300-180 180 + 5% 9.8 8 
34300-1.1 1.1 + 10% 210 4 34300-200 200 + 5% 7.5 8 
34300-1.2 1.2 + 10% 210 3 34300-220 220 + 5% 12 11 
34300-1.5 1.5 + 5% 190 3 34300-250 250 -+- 5% 6.8 8 
34300-1.8 1.8 + 5% 171 3 34300-270 270 + 5% 11.9 11 
34300-2.2 2.2 + 5% 160 3 34300-300 300 + 5% 6 8 
34300-2.5 2.5 + 5% 140 3 34300-330 330 + 5% 8.5 17 
34300-2.7 2.7 + 5% 142 3 34300-350 350 + 5% 8 12 
34300-3 3 + 5% 132 3 34300-470 470 + 5% 7.6 13. 
34300-3.3 3.3 + 5% 120 3 34300-500 500 + 5% 7.5 13 
34300-3.9 3.9 ± 5% 118 3 34300-750 750 ± 5% 5.8 14 
34300-4.7 4.7 + 5% 105 3 34300-820 820 ± 5% 5.7 13 
34300-5 5 ± 5% 85 3 34300-1000 1000 ± 5% 4 12 
34300-5.6 5.6 + 5% 98 3 34300-1200 1200 -+- 5% 4.8 15 
34300-6.2 6.2 -+- 5% 90 7 34300-1800 1800 + 5% 2.6 16 
34300-6.8 6.8 ± 5% 90 3 34300-2200 2200 -+- 5% 2.8 18 
34300-8.2 8.2 .+ 5% 81 3 34300-2500 2500 ± 5% 2.7 18 

34300-10 10 ± 5% 65 7 34300-10000 10000 ± 5% 1.5 18 

34100 SERIES R-F CHOKE COILS 

r- 1 5/81 Ceramic forms and insu lators_ Leads: 
#18 tinned solid wire, 2Ys" long. Mount-
ing screws, 6-32 threaded x %" long. 

FIBJ:. WASHER n r- 1 1/41 J 
Catalog Inductance Maximum 

. l/2E~ ~"~1E:1~3i8 Number Millihenries Current 

34100 2.5 250 MA. 

T~3/4~ ~~~1 34101 205 250 MAo 
34102 2.5 250 MAo 2 11/16 .... 

34100 34103 205 250 MAo 

r----- 2 3/8 ~ 34104 2.5 250 MAo 
34105 1.0 300 MAo 

~ 34106 1.0 300 MAo 
--I ~ l" 1 1/4 :..J ~.,-- 34107 1.0 300 MAo 

Il> It> 34108 LO 300 MA_ 
34104 

-34109 1.0 300 MA_ 

"SPECIAL" 
LISTS THE 

AND STANDARD INDUCTANCES CATALOG 
MILLEN LINE OF INDUCTORS COMPLETE 

JAMES MILM~~F~E ® A~F~':': CO., INC. 
MALDEN, MASSACHUSETTS, U. S. A. 

740 See. YELLOW SECTION for Local Offices, Phones eern /1969 
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~ NYTRONICS, INC. 
'11/ STANDARD COMPONENTS GROUP INDUCTORS 

• 

eem/1969 

S-M-L INDUCTORS - Non-shielded with inductance range 0.1 to 
IO,OOOuH. Designed to meet MIL-C-I5305, Grade 1, Class B. 
Molded Envelope: "S" Type - 0.188" diameter x 0.44" length 

"M" Type - 0.25" diameter x 0.60" length 
"L" Type - 0.31" diameter x 0.90" length. 

DECI-DUCTOR - Subminiature with inductance range 0.1 to 1,000uH. 
Designed to MIL-C-15305, Grade 1, Class B. 
Molded Envelope: 0.100" diameter x 0.250" length. 

WEE-DUCTOR - Magnetically shie1ded with inductance range 0.1 to 
180,000uH, designed to MIL-C-15305, Grade 1, Class B. 
Encapsulated Envelope: 0.157" diameter x .450" length. 

SUPER WEE-DUCTOR/90537 TYPE - Manufactured in accordance 
with MS90537, Molded Magnetically shielded with inductance range 
0.1 to 100,000uH ±10% tolerance. 
Molded Envelope: 0.163" diameter x 0.410" length. 

WEE WEE-DUCTOR - Magnetically shielded with inductance range 
0.1 to IO,OOOuH. Designed to MIL-C-15305. 
Encapsulated Envelope: 0.125" diameter x 0.335" length. 

SUPER WEE-WEE-DUCTOR - Miniature shielded with inductance 
range O.IuH to 1O,OOOuH. Designed to MIL-C-15305, Grade 1, Class B. 
Epoxy Molded Envelope: 0.125" diameter x 0.335" length. 

WEE CHIP-INDUCTOR - Magnetically shielded wrap-around termina
tion permitting contact to either face or ends. Designed to meet MIL
C-I5305, Grade 2, Class B .. 280" x .195" x .100". Presently available 
.I5uH to I,OOOuH. 

VARIABLE INDUCTOR - Unshielded with adjustable range 0.1 to 
4700uH. Designed to meet MIL-C-I5305, Grade 1, Class B. 
Encapsulated Envelope: 00400" diameter x 0.500" length. Vertical or 
Horizontal mounting. 

WEE Vol - Magnetically shielded adjustable range 0.1 to IOO,OOOuH. 
Designed to MIL-C-I5305, Grade 1, Class B. 
Epoxy Molded 0.300" diameter x 0.400" length. 

ADJUSTOROID - Adjustable toroid available in nominal values from 
O.OIHy to 12Hy. This unit provides stepless adjustment in a com
pletely hermetically sealed package. 

FOR COMPLETE LINE OF THE ABOVE INDUCTORS-SEE CURRENT RADIO ELECTRONIC MASTER. 
ALSO CONTACT US FOR CERAMIC CAPACITORS; THIN FILM RESISTORS; AND DELAY LINES ••• 

550 Springfield Ave., Berkeley Heights, N. J. 07922 
Tel.: 201-464-9300 I TWX: 710-984-7977 

See YELLOW SECTION for Local Offices, Phones 741 
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B 

SERIES DEVICES-Types and elec
trical geometry dependent upon speCific 

application. Frequency ranges from 
100 kc to 200 mc. These devices are TYPE SERlE!> 

INDUCT
ORS AND 

TRANSFORMERS 
-feature molded 

diallyl phthaldate case 
and high temperature 

delrin self locliing screw. 

all custom designed to the speci
fic circuit requirements. They 

are useful in standard f-m 

CH I P 
INDUCTORS-

for use 

This is a well shielded, tempera· 
ture stable device which has per

mitted 80% size reductions in conven-

AND 

receivers, frequency devi
ating sensors, frequency 

locking circuits and 
related applications_ 

They are also 
made in dis-

hybrid circuits 
where automatic as

sembly techniques are 
employed. These coils have 

a gold-plated ceramic bonding 
pad for gap welding, soldering, hot 

chisel bonding, or ultrasonic welding. 
Both fixed and tunable designs available 

in values to 100 p.h.Heights of .050 in. 
and .100 in. depending on 

electrical value. 

SERIES 

TRANSFORMERS-offer the same 
electrical characteristics as the B 

TOM DEVICES-These 
devices are made to the spe~i6c 

requirements of the cUstomer. They 
may vary in size and shape from the 
stock items. Electrical parameters may 

series in a different mechanical geo-
metry. It is 'designed for crowded 
printed circuit boards where top 
tuning is required. It meshes 

RANGE IN 
MICROHENRIES 
L max L min 

0.1 0.05 
0.22 0.11 
0.~7 0.2~ 

1.0 0.5 
2.2 1.1 
~.7 2.~ 

10 5 
22 10 
47 22 

100 
220 
470 

1000 
2200 
~700 

5800 

in between' transistor cans 
for compact amplifier S SERIES 

MICROWAVE 
INDUCrOR-This 

designs. This de
vice is one-third 
the size of 
a TO-5 
can. 

device is used as' a 
choke at frequencies in 

the 1 to 2 KMhz range. 
It is a low Q broadband choke 

with high current capability. It is 
only available in values of 25 nh and 
35 nh. Special features are small size 

and very low insertion loss. The 
device is often built into 

Q MIN DC ... 
AT L MAX OHMS 
Q MeS 
~5 25 0.1 
~O 25 0.22 
.jO 25 0.5 
35 7.9 1.2 
30 7.9 3.6 
30 7.9 ~.7 

25 7.9 6.0 
25 2 .. 5 9.5 
20 2.5 I~ 

20 2.5 20 
20 .79.jO 
20 .79 70 
18 .79 150 
15 .25 330 
15 .25 600 
15 .25 800 

I .... 
MA. 

100 
100 
70 
50 
50 
50 
50. 
50 
50 
30 
20 
15 

" 7 
6 
5 

microwave plumbing 
and coaxial 

Ii n e 5, 

F. 
MH. 

700 
480 
320 
150 
75 
50 
24 
10 
7.5 
5.5 
~.5 

4.0 
1.8 
1.2 

.8 

.6 

etc. 
-.::::J 

1 (elo) fo, 
5%.4. Lmax 

No Change 
No Change 
NoChetnge 
No Change 
No Change 
No Change 
NaChang_ 

.jO 

:u 
27 
21 
15 
13 

" 

be considerably different from 
standard items. Some applica

tions of these items are: 
plasma physics experi

ments, , absolute 0 

bon leaded in- applications and 
ductors are availahle high temp-
in fixed and tunable ver
sions with either silver 
plated copper ribbon Or Kovar 
ribbon leads. These components are 
used in hybrid circuitry and sub
miniature modules. The tunable de
vices have a slide tuning mech
anism that has reduced 
tuning time to I":' 
that of other 
approaches. 

A new dimension in inductance is presented by a 
radically designed component with more features than 
the most reliable standard sized inductors available. 
These inductors have approximately one tenth the 
weight and size of other microelectronic inductors. The 
new design permits greater tuning range combined with 
small"r size in a more rugged construction. Advanced 
welding techniques permit welding the internal connec
tions to provide extremely high reliability. Extremely 
large values of inductances which have not been 
obtainable in microminiature sizes 'tre now available. 

PICONICS Inc. 
NO. BILLERICA, MASS. 01862 

PHONE (617) 663-4862 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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LT TYPE 

lAIOOOM 0.15 to 1000 47 .095 x .240 

20000M 0.15 to 1000 56 .156 x .375 MS-18130 L T4K074 to 099 
MS-90538 L TlOKOOI to 021 

0.10 to 10 37 l70x .440 AXIAL 

40000M 11 to 1000 48 .190 x .440 MS-90539 L TlOK022 to 036 AXIAL 

50000M 1000. to 10000 24 .240 x .740 MS-90541 L TlOK050 to 060 AXIAL 

60000M Ll to 12 13 .300 x .740 AXIAL 
1100. to 100000 15 .300 x .740 AXIAL 

70000M 0.15 to 27 25 .170 x .440 MS-75008 L T4K027 to 051 MS-16224 AXIAL 

80000M L2 to 120 25 .280 x .900 MS-91189 L T4K002 to 026 MS-16221 AXIAL 

90000M 0.47 to 39 20 215 x .560 MS-90542 L T4K315 to 338 MS-16222 AXIAL 
1100. to 3600 13 .215 x .560 MS-90540 L TlOK037 to 049 AXIAL 

A 47. to 150 

B 180. to 390 

470. to 1000 

1500. to 10000 .468 x .687 MS-75055 L T7K228 to 232 MS-16223 AXIAL 

0.10 to 100 37 .170 x .440 AXIAL 

LO to 1000 37 .240 x .590 AXIAL 

LO to 10000 49 .280 x .900 AXIAL 

DINK - Shielded 0.10 to 180000 76 .174 ~ .425 

DKM - Shielded 0.10 to 49 .125 x .335 AXIAL 

SIV - Adjustable PRINTED 
Vertical 0.10 to 4700 29 .400 x .500 CIRCUIT 

SIH - Adjustable 0.10 to 4700 29 .400 x .500 PRINTED 
Horizontal CIRCUIT 

SSD- Shielded 0.10 to 100000 73 .157x.395 MS-90537 L T4K242 to 314 AXIAL 

CUSTOM DESIGN 
In addition to the comprehensive inductor line, Stanwyck offers the electronic '* design engineer a variety of special custom design electronic components. 

,""""If Illustrated;n this section are examples ofStanwyck capabilities along these lines. 

eem /1969 

RELAY BOBBIN COILS. HASH CHOKES RF and IF TRANSFORMERS 

The engineering staff at Stanwyck is supported by one of the most modern 
and fully equipped environmental test laboratories in the industry. Extensive 
product life testing plus rigid quality control standards result in superior cus
tom design electronic components. 

SEND FOR FREE CATALOG 

STANWVCK WINDING DIVISION 
SAN FERNANDO ElECTRIC MANUFACTURING CO., INC. 
137 WALSH AVE., NEWBURGH, NEW YORK 12550 
Phone (914) 561-3360 New York City (212) 732-6282 

See YELLOW SECTION for Local Offices, Phones 743 



SECTION 1800 '44·;'1,,, • ... 
WROTEL 

13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

-"'NC. PHONE: 816 SO 1.;.6314 TWX-91 0-777-7037 

• OFFERING THE MOST COMPLETE LINE OF TOROIDAL INDUCTORS 
AVAILABLE FROM STOCK FOR 24 HOUR DELIVERY. STANDARD CASE STYLES 

SEE DIMENSION TABLES UNDER CORE TYPES 
• PLASTIC MOLDED ("P" SERIES) INDUCTORS ARE MANUFACTURED TO 

MIL· T27B, GRADE 5, CLASS S, LIFE EXPECTANCY X. 

EPOXY ~ • METAL ENCASED ("M" SERIES) ARE MANUFACTURED TO MIL·T·27B, 
GRADE 4, CLASS R, LIFE EXPECTANCY X. ENCAPSULATED 

TYPES P03,PI3, 

• STANDARD INDUCTANCE TOLERANCE: ±1 %. 

• TEMPERATURE STABILlTY:±l% from -55°C to + 100°C. 

P29, PS50 & PS51 . 

-- --~_4--+---~-~_4--~+~ 

'~'~'-~--~~w'-~~'-~'oo~,~oo~~~ 
FREQUENCY IN KilOCYCLES 

INDUCTANCE: Up to 250 MH. 
FREQUENCln: Up to 50 KHz. 
TYPICAL OCR: 1.5 Ohms/MHo 

DIMENSIONS 

I Type Case I A I B I C o I 
I P03 Style 1 I .285 I .450 I .300 .025 I 
I M03 Style 5 I .385 I .448 I .200 .020 I 

CORE NO. 13 MILLIAMPS. V'MH 

" ~ 

li~-
G~"'C UFEeT I 

~ ---' NOMINAL CHANGI IN 1I~ITI"'l 

IHOUCTAHCI DVE TO AC & DC -

IXCITArOH ~ NOMINAL _ 9 

DC uua ;--- '-----_ 9 

--+----- --f---

~ --'-~-
(TypIeoIg .. F .... _) /~~ ,"-.. 

, 
"N , 

I---f--'--+-- (,L-f--
.\' ." / 

120(H\ 60MH 

iM~~ 
10 20 50 100 200 

FREQUENCY IN KILOCYCLES 

INDUCTANCE: Up to 100 MH. 
FREQUENCIES: 10 to 200 KHz. 
TYPICAL OCR: 3 Ohms/MHo 

DIMENSIONS 

CORE NO. 29 

INDUCTANCE: Up to 15 MH. 
FREQUENCIES: 50 KHz-5 MHz. 
TYPICAL DCR: 20 Ohms/MHo 

DIMENSIONS 

744 

c----

"" , . . , 
,,~ 

., ~ 

STANDARD 
INDUCTANCE VALUES 

(MH) 

1.0 15.0 
1.25 17.5 
1.5 20.0 
1.75 24.0 
2.0 30.0 
2.4 36.0 
2.5 43.0 

3.0 50.0 
3.6 60.0 
4.3 72.0 
5.0 75.0 
6.0 86.0 
7.2 100.0 
7.5 120.0 
8.0 150.0 
8.6 175.0 

10.0 178.0 
12.0 200.0 
12.5 250.0 

STANDARD 
INDUCTANCE VALUES 

(MH) 

_50 8.6 
.60 10.0 
.72 12.0 
.86 15.0 

1.0 17.5 
1.25 20.0 
1.5 24.0 
1.75 25.0 
2.0 30.0 
2.4 36.0 
2.5 40.0 
3.0 43.0 
3.6 50.0 

COMPRESSION 
MOLDED TYPES 

P50, PSI 

EPOXY 
ENCASED TYPES 

PC50, PC51, PC06, 
PC48 

COMPRESSION 
MOLDED TYPES 

P90, PB9, P06, P48, 
P30, & P84 

HERMETIC 
SEALED TYPES 
M03, M13, M29, 

M50, M51, & M53 

HERMETIC 
SEALED TYPES 
M90, M89, M06, 

M48,M30, & M84 

EE "HQ) 
~L .,. '() ['=1 

A - 1.000 B ~ 

Maximum Height A 

4.3 60.0 STANDARD MOUNTING PROVISIONS VARY. SEE SPECIFICA, 
TIONS UNDER CORE NUMBERS. 

5_0 72.0 
6.0 86.0 
7.2 100.0 ALL CORE TYPES ALSO AVAILABLE IN "U SERIES" 

UNCASED UNITS. 

MILLIAMPS < 'I'!;l;R 

" ~ 

:I)~~:"LN~~:U~E ~~ ~~T!A~--+---+~f---+---- -+.,--- 102 

120 EXCITATION ---+-- ~~~:~±- 101 

, '00 

'00 H-----~I~-4---+__x:----,1---4"'----:cm:~~:~ : 
M ~ - I --+----+--/-/A\---1<----1---1----1 

"Q" (T,," .. I Q VI f~~_!,-' ~_4_h"-+-\-t\--+_--+__--j 

'.,,\-, ~.---+'--.\--, --1.,----+., --!-, -'.-----+----+ 
FREQUENCY IN MEGACYCLES 

See YELLOW SECTION for Local Offices, Phones 

STANDARD INDUCTANCE VALUES 
(MH) 

.05 .200 .750 3.00 
.06 .240 .860 3.60 
.072 .250 1.00 4.00 
.075 .300 1.20 4.30 
.086 .360 1.25 5.00 
.106 .400 1.50 6.00 
.120 .430 1.75 7.20 
.125 .500 2.00 7.50 
.150 .600 2.40 8.60 
.175 .720 2.50 10.0 

eem/1969 
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CORE NO. 50 

DIMENSIONS 

TYPE CASE A B 
P50 Style 2 .593 .640 
PS50 Style 1 .438 .680 
PC50 Style 3 .743 .743 
M50 Styles .438 .680 

CORE NO. 90 

DIMENSIONS 

CORE NO. 06 

2 , " '" 
'O<QU"''':VIN KIL.QC'rtLB 

DIMENSIONS 

CORE NO. 30 

DIMENSIONS 

eem /1969 

C D 

.380 .743 

.150 .031 

.500 .3-50 

.150 .031 

C 
6·32 thd. 

.516 

144"iijtjmfi SECTION 1800 

13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

PHONE: 816 SO 1-6314 TWX-91 0-777-7037 

STANDARD INDUCTANCE VALUES 

1.0 MH 40. MH 430. MH 
2.5 MH 43. MH 500. MH 
5.0 MH 50. MH 600. MH 
6.0 MH 60. MH 720. MH 
7.2 MH 72. MH 750. MH 
7.5 MH 75. MH 860. MH 
8.6 MH 86. MH 1.0 HY 

10.0 MH 100. MH 1.2 HY 
12. MH 120. MH 1.25 HY 
12.5 MH 125. MH 1.5 HY 
15. MH 150. MH 1.75 HY 
17.5 MH 175. MH 2.0 HY 
20. MH 200. MH 2.4 HY 
24. MH 240. MH 2.5 HY 
25. MH 250. MH 3.0 HY 
30. MH 300. MH 3.6 HY 
36. MH 360. MH 4. HY 

400. MH 

MAXIMUM INDUCTANCE: 4.5 Hy. 
FREQUENCY RANGE: Up to 20 KHz. 
TYPICAL DCR: 500 Ohms/Hy. 

STANDARD INDUCTANCE VALUES 

3.0 MH 40. MH 430. MH 
3.6 MH 43. MH 500. MH 
4.0 MH 50. MH 600. MH 
4.3 MH 60. MH 720. MH 
5.0 MH 75. MH 860. MH 
7.2 MH 86. MH 1.0 HY 
7.5 MH 100. MH 1.2 HY 
8.6 MH 120. MH 1.25 HY 

10.0 MH 125. MH 1.5 HY 
12.0 MH 150. MH 1.75 HY 
12.5 MH 175. MH 2.0 HY 
15.0 MH 200. MH 2.4 HY 
20. MH 250. MH 3.0 HY 
24. MH 300. MH 3.6 HY 
25. MH 360. MH 4.0 HY 
30. MH 400. MH 5.0 HY 
36. MH 6.0 HY 

MAXIMUM INDUCTANCE: 9 Hy. 
FREQUENCY RANGE: To 20 KHz. 
TYPICAL OCR: 300 Ohms/Hy. 

STANDARD INDUCTANCE VALUES 

5.0 MH 
6.0 MH 
7.2 MH 
7.5 MH 
8.6 MH 

10. MH 
12. MH 
12.5 MH 
15. MH 
17.5 MH 
20. MH 
24. MH 
25. MH 
30. MH 
36. MH 
40. MH 
43. MH 
50. MH 

60. MH 
72. MH 
75. MH 
86. MH 

100. MH 
120. MH 
125. MH 
150. MH 
175. MH 
200. MH 
240. MH 
250. MH 
300. MH 
360. MH 
400. MH 
430. MH 
500. MH 
600. MH 

720. MH 
750. MH 
850. MH 

1.0 HY 
1.2 HY 
1.25 HY 
1.5 HY 
1.75 HY 
2.0 HY 
2.4 HY 
2.5 HY 
3.0 HY 
3.6 HY 
4.3 HY 
5.0 HY 
6.0 HY 
7.2 HY 

MAXIMUM INDUCTANCE: 7.2 Hy. 
FREQUENCY RANGE: To 20 KHz. 
TYPICAL OCR: 210 Ohms/Hy. 

STANDARD INDUCTANCE VALUES 

5.0 MH 
6.0 MH 
7.2 MH 
7.5 MH 
8.6 MH 

10. MH 
12. MH 
12.5 MH 
15. MH 
17.5 MH 
20. MH 
24. MH 
25. MH 
30. MH 
36. MH 
40. MH 
43. MH 
50. MH 
60. MH 
72. MH 

75. MH 
86. MH 

100. MH 
120. MH 
125. MH 
150. MH 
175. MH 
200. MH 
240. MH 
250. MH 
300. MH 
360. MH 
400. MH 
430. MH 
500. MH 
600. MH 
720. MH 
750. MH 
860. MH 

1.0 HY 
1.2 HY 

1.25 HY 
1.5 HY 
1.75 HY 
2.0 HY 
2.4 HY 
2.5 HY 
3.0 HY 
3.5 HY 
4.0 HY 
4.3 HY 
5.0 HY 
6.0 HY 
7.2 HY 
7.5 HY 
8.6 HY 

10.0 HY 
12.0 HY 
12.5 HY 
15.0 HY 
17.5 HY 

MAXIMUM INDUCTANCE: 17.5 Hy. 
FREQUENCY RANGE: To 20 KHz. 
TYPICAL OCR: 105 Ohms/Hy. 

CORE NO. 51 

OIMENSIONS 

TYPE CASE A B C 0 

P51 Style 2 .693 .640 .380 .743 

PS51 Style 1 .438 .680 .150 .031 
pe51 Style 3 .i43 .743 .500 .350 
M51 Stife' 5 .438 .6'80 .150 . off 

CORE NO. 89 

OIMENSIONS 

TYPE C 

P89 6·32 thd. 
~M~89~~~~",~~nonT~.5~ 

CORE NO. 48 

DIMENSIONS 

CORE NO. 84 

DIMENSIONS 

C 

See YELLOW SECTION for Local Offices, Phones 

STANDARD INDUCTANCE VALUES 

1.0 MH 8.6 MH 72. MH 
1.2 MH 10. MH 86. MH 
1.5 MH 12. MH 100. MH 
1.75 MH 15. MH 120. MH 
2.0 MH 17.5 MH 150. MH 
2.4 MH 20. MH 175. MH 
3.0 MH 24. MH 200. MH 
3.6 MH 30. MH 240. MH 
4.3 MH 36. MH 300. MH 
5.0 MH 43. MH 360. MH 
6.0 MH 50. MH 430. MH 
7.2 MH 60. MH 500. MH 

~:lJ~~J1:yl~~~~l~Nf~: K~Z Hlo 100 
KHz. 

TYPICAL OCR: 1 Ohm/MHo 

STANDARD INDUCTANCE VALUES 

1.5 MH 
1.75 MH 
2.0 MH 
2.4 MH 
3.0 MH 
3.6 MH 
4.3 MH 
5.0 MH 
6.0 MH 
7.2 MH 
8.6 MH 

10.0 MH 

12.0 MH 
15.0 MH 
17.5 MH 
20. MH 
24. MH 
30. MH 
36. MH 
43. MH 
50. MH 
60. MH 
72. MH 
86. MH 

100. MH 
120. MH 
150. MH 
175. MH 
200. MH 
240. MH 
300. MH 
360. MH 
430. MH 
500. MH 
600. MH 

MAXIMUM INDUCTANCE: 1.5 Hy. 
FREQUENCY· RANGE: To 100 Kilz. 
TYPICAL DCR: 700 hms/Hy. 

STANDARD INDUCTANCE VALUES 

2.0 MH 15. MH 100. MH 
2.4 MH 17.5 MH 120. MH 
3.0 MH 20. MH 150. MH 
3.6 MH 24. MH 175. MH 
4.3 MH 30. MH 200. MH 
5.0 MH 36. MH 240. MH 
6.0 MH 43. MH 300. MH 
7.2 MH 50. MH 360. MH 
8.6 MH 60. MH 430. MH 

10. MH 72. MH 500. MH 
12. MH 86. MH 600. MH 

MAXIMUM INDUCTANCE: 1 Hy. 
FREQUENCY RANGE: To 100 KHz. 
TYPICAL OCR: 420 Ohms/Hy. 

STANDARD INDUCTANCE VALUES 

5.0 MH 
6.0 MH 
7.2 MH 
7.5 MH 
8.5 MH 

10. MH 
12. MH 
12.5 MH 
15. MH 
17.5 MH 
20. MH 
24. MH 
25. MH 
30. MH 
35. MH 
40. MH 
43. MH 
50. MH 
50. MH 
72. MH 
75. MH 

86. MH 
100. MH 
120. MH 
125. MH 
150. MH 
175. MH 
200. MH 
240. MH 
250. MH 
300. MH 
360. MH 
400. MH 
430. MH 
500. MH 
600. MH 
720. MH 
750. MH 
860. MH 

1.0 HY 
1.2 HY 

1.25 HY 
1.5 HY 
1.75 HY 
2.0 HY 
2.4 HY 
2.5 HY 
3.0 HY 
3.6 HY 
4.0 HY 
4.3 HY 
5.0 HY 
6.0 HY 
7.2 HY 
7.5 HY 
8.6 HY 

10.0 HY 
12.0 HY 
12.5 HY 
15.0 HY 
17.5 HY 
20.0 HY 

MAXIMUM INDUCTANCE: 25 Hy. 
FREQUENCY RANGE: To 12 KHz. 
TYPICAL OCR: 75 Ohms/Hy. 

745 
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13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

PHONE: 816 .SO 1·6314 TWX·910·777·7037 

MINH. ENCAPSULATED R.F. INDUCTORS - TE SERIES 
<Max. ±.125 Mal<. 

• DESIGNED TO. MEET MIL·C·15305 C, .GRADE 1 CLASS 
B (- 55°C to + 125°C). 

~.260--i 1.625 __ ----+- .343 ~ 

• INDUCTANCE VALUES: 0.10 mh to 220.0 mho 
• FREQUENCY RANGE: 25 KHz to 2.5 MHz. 

i 
I 

i 
I ____ ......II. 

• DIELECTRIC WITHSTANDING VOLTAGE: 500 volts rms. 
• RATED TEMPERATURE RISE: 35°C at an ambient 

temperature of 90°C. 
• LEADS: Tinned Copper. Weldable leads available by 

special order. 

~11:P' --I ~8 - I 

~.. L 
'~ri-=-'020_t= 

MINI-L ENCAPSULATED R.F. INDUCTORS - TA, TB, TO & TF SERIES 

• DESIGNED TO MEET THE REQU IREMENTSOF 
MIL·C·15305 C, GRADE 1, CLASS B (-55°C 
to +125°C). 

• DIELECTRIC WITHSTANDING VOLTAGE: 700 
volts rms. 

• RATED TEMPERATURE RISE: 35°C at an 
ambient temperature of 90°C. 

• LEADS: Tinned Copper. Weldable leads avail· 
able by special order. 

TA SERIES TF SERIES TD SERIES 

Series A 

TA .225 

TB .300 

TO .390 

TF .225 

• MIN. "Q": 60 to 70. • MIN. "Q": 60 to 80. • MIN. "Q": 40 to 30. 
• INDUCTANCE RANGE: .1 to 10 uh. • FREQUENCY RANGE: 20 to 300 mcs. • INDUCTANCE RANGE: 100 to 10,000 uh. 
• FREQUENCY RANGE: 1 to 50 mcs. • INDUCTANCE RANGE: .01 to 1 uh. • RECOMMENDED FREQUENCY RANGE: 

50 kcs to 10 mcs. • INDUCTANCE TOLERANCES: Less than 
1.0 uh, ±10%. Greater than or equal 
to 1.0 uh, ±5%. Closer tolerances 
available by special request. 

• INDUCTANCE TOLERANCES: Less than 
0.1 uh, ±20%. Greater than or equal 
to 0.1 uh, ±10%. Closer tolerances 
available by special request. 

• INDUCTANCE TOLERANCE: ±5%· 
Closer tolerances available by spe· 
cial request. 

• INDUCTANCE TO: +50 PPM/oC maxi· 
mum. 

• INDUCTANCE TC: + 200 PPM/oC 
maximum. 

• INDUCTANCE TC: From +60 PPM/oC 
maximum to +300 PPM/oC, maxi· 
mum, depending upon inductance 
value. 

• MAXIMUM POWER DISSIPATION: 
0.2 watt. 

• MAXIMUM POWER DISSIPATION: 
0.2 watt. 

• MAXIMUM POWER DISSIPATION: 
• 50 watt. 

MINI-L HERMETICALLY SEALED R.F. INDUCTORS - TG& TH SERIES 

• HERMETICALLY SEALED, HIGH "Q" INDUCTOR 
IN A T -05 TRANSISTOR CONFIGURATION. 

• LOW EXTERNAL MAGNETIC AND ELECTRO· 
STATIC FIELD. 

• AMBIENT TEMPERATURE RANGE: -55°C to 
+85°C. 

• DIELECTRIC WITHSTANDING VOLTAGE: 100 
volts rms. 

• INSULATION RESISTANCE: 10,000 meg. ohms 
Min. 

TG SERIES 
• DESIGNED TO MEET THE REQUIREMENTS OF 

MIL·T·27B, GRADE 4, CLASS R. 
• FREQUENCY RANGE: 10 to 500 KHz. 
• INDUCTANCE RANGE: 1 to 500 mho 
• INDUCTANCE TOLERANCES:±5%. 
• INDUCTANCE STABILITY: ±2% (-20°C to 

+850 C). 

MOLDED R.F. CHOKES 

• DESIGNED TO MEET MIL·C·15305C, GRADE 1, 
CLASS B. 

TH SERIES 
• DESIGNED TO MEET THE REQUIREMENTS OF MIL·C· 

15305C, GRADE 1, CLASS O. 
• FREQUENCY RANGE: 100 KHz to 10 MHz. 
• INDUCTANCE RANGE: 10 to' 1000. 
• INDUCTANCE TOLERANCES: 10 uh through 33 uh 

±10%, 39 uh through 130 uh ±5%, greater than 
and including 150 uh ±3%. 

• INDUCTANCE STABILITY: ±2% (-20°C to +85°C). 

±.125 r LEAD ---r-
~=4 

L AWG. 
SIZE 

±.010 ±.OIO 
L --I. · I [ DIA. 

1I11r=~ 
--T 

• OPERATING TEMPERATURE EXTREMES FROM 
-55°C TO 125°C (35°C RISE AT 90°C 
AMBIENT. 

• OPERATION. TO ALTITUDES OF 70,000 FEET. 

Series 

RI! 
RB 
SB 

RC 
RD 
RF 
RG 
RH 
RJ 
RK 
RL 

DIMENSIONS 

B C D E Max. Power 

.210 .110 .100 .020 0.2 Watt 

.280 .160 .200 .025 0.33 Watt 

.390 .197 .200 .025 0.5 Watt 

.210 .110 .100 .020 0.2 Watt 

TB SERIES 
• MIN. "Q": 50 to 80. 
• RECOMMENDED FREQUENCY RANGE: 

50 kcs to 35 mcs. 
• INDUCTANCE RANGE: 10 to 1000 uh. 
• INDUCTANCE TOLERANCE: ±5%. 

Closer tolerances available by spe· 
cial request. 

• INDUCTANCE TC: From +60 PPMo/C 
maximum to +300 PPM/oC maxi· 
mum, depending upon inductance 
value. 

• MAXIMUM POWER DISSIPATION: 
.33 watt . 

DIMENSIONS 

Series A 

TG .390 

TH .350 

Inductance Power 
Range Rating D L AWG 
(uh) (W) Size 

.15·1000 .17 .095 .250 24 
.15·240 .25 .155 .375 22 

.10·100000 .25 .157 .395 22 
±.020 

270·1000 .25 .190 .440 22 
1100·3600 .40 .215 .560 22 

3900·10000 .45 .240 .740 20 
47·150 .30 .250 .560 22 
1.2·120 .33 .280 .900 21 
180·390 .40 .310 .560 21 

470·1000 .45 .375 .625 21 
1500·10000 .55 .468 .687 21 

• EPOXY MOLDED FOR HIGH RELIABILITY. EX· 
CELLENT RESISTANCE TO IMMERSION, MOIS~ 
TURE RESISTANCE, VIBRATION AND SHOCK 
TESTS. • COLOR CODED PER MIL·C·15305C. 

• TINNED COPPER LEADS. WELDABLE LEADS 
AVAILABLE UPON. REQUEST. 

'SHIELDED INDUCTOR 

746 See YELLOW SECTION for Loc;!1 Offices, Phones 

LEAD LENGTH: 1.44 inches on all series except RA. 
1.50 inches on RA series. 

eem /1969 



i4§"iij,mD SECTION 1800 

ELECTRONIC ASSEMBLIES 

CERAMIC COIL FORMS 
2 Types of Hardware 
3 Types of Collars 
4 Tension Devices 
6 Different Type Cores 

I 

PB-TYPE CN-TYPE CS-TYPE CT-TYPE 
(Jam Nut) (Compression Nut) (Compression Spring) (Constant Tension)'" 

Basic No. lugs 
Total Per A B C D Pari No. Collars Collar lugs PB 

AY-4124 2 4 .205 19/32 23/64 1/64 9/32 1/4 
" -4122 2 2 

AY-3624 2 2 4 .260 27/32 9'16 1/32 15/32 5116 
" ·3622 2 2 

AY·2S24 2 2 4 .375 11/16 23/32 1/32 5/8 5/16 
" ·2522 2 

AY·1724 2 2 4 .500 11 /16 11/8 1/32 11/32 5/16 
" -1722 2 

'Pol 2,899,220 

PRINTED CIRCUIT - HORIZONTAL MOUNT 

CERAMIC 

AY ·1112 AY·1134 

VERTICAL MOUNT 

, +"" - -
'. ' 

, 

PHENOLIC COIL FORMS 

CERAMIC 
AY·1140 

FIBERGLAS 
AY ·1204 

F Dimension 

CN CS CT 

21/64 1/4 114 

13/32 9/32 5/16 

27/64 9/32 5/16 

29;64 5/16 5/16 

FIBERGLAS 

AY ·1203 

PHENOLIC 
AY ·1142 

Size 
of 

Hex 

1/4 

3/8 

1/2 

5/8 

THREADED CorLFORMS 

AY -107.'-3 3tvrnsot12 T.P;I .• 
AY,1071.:5 5 Jurnil lit 16 T;P.I,· 
AY -1071-7 - 7 turns ot18 T.P;I. 

AY·1042 - CERAMIC 

AY.1164 - CERAMIC 

~' .. '."".'.-.. '.' .. '.'." ...... " .. '.'.' , , 
, " . .' 

I 

CAPACI'TORS" (Pist(ln / Cerami!;;) 

~_H-cl-~-
AY-l04l·1 0.5 - 4.5uufd. 
AY -1041-2 1.5- 12.5 uufd. 
AY -1036~1 1.0 - 8.0 uufd. 
AY-l036.-2 3.0- 25 •. 0 uufd. 

SHIELDED C;OILFORMS 

AY ·1070 

UHIPC;O SERViCeS 
l.Coil Forms - All types 
2. Resistor Bobbins 
3. Metc:iIlI~lng 
4. Microwave Loads 
5. Terminal Boards 
6. Precision Machining_ 

_Castings 
_ Hydro"llcs 

, 

_ MicrawllveHordwate 
_PIO.flu 
• Servo Com.ponenta 

AY ·1065 AY ·1064 AY ·1066 

T·TYPE GASKETS 

~n 
CONES & PYRAMIDS 

~~:===: •• -$-
¢ MICROWAVE L -TYPES 

ABSORBERS 0 r:t=L-, ·~~ti;· ;;it§-

eem /1969 See YELLOW SECTION for Local Offices, Phones 747 



SECTION 1800 '4§iiift,fbD 

Twe Series 
"Q" Standard inductance values 1.0 MH - 6.0 H 

50 Ii III] I I II 1111 
FREQUENCY RANGE-O ~IOMH 

40 
I~ 

30 I 1o-I0014H 

20 
i/ 

I ~IH 
10 I 

i 
1111 ...... " 

SO ·100 500 IK 5K 10K 

FREQUENCY-CPS 

A. DC resistance (nominal) == 280 ohms/henry 

B. DC current (ma) for 5% decrease in L== 135 

C. Maximum AC current(ma) == 372 Vmh 
v"iiih 

"cit Standard inductance values 1.0 MH - 4.0 H 
100 

I 11111111 I 11111 
FREQUENCY RANGE-I I~i'" 11111 80 

1\ 10MH 

!"'\. 1001411 
60 

~ IH 

40 

20 1/ 
V 

.525102050 

FREQUENCY- KC 

A. DC resista~ce (nominal) = 520 ohms/henry 

II. DC current (ma) 5% decrease in L== 210 

C. Maximum AC current (ma) == ~ Vmh 
Vmh 

"Q" Standard inductance values 1.0 MH - 500 MH 

I 11111111 I 
160 FREOUENCY RANGE-2 

140 
120 +--+-Hf-++#It-H-l::IW:t+l---+-H-thfffi 
100 +--+ii-Hitlt--t~"4:.Hitmtto±::tl~ 5MH 

8°Eaffil/1R§t$ll 30MH 
60 

300MH 
40 
20~~~~~~-~44~~~~+H~ 11111 

11111 
5 10 20 50 100 500 

FREQUENCY-KC 

A. DC resistance (nominal) == 1100 ohms/henry 

B. DC current (ma) for 5% decrease in L== 340 

C. Maximum AC current (ma) == 453 Vmh 
vmh 

OPEN COIL-" ENCAPSULATEO·E CASEO-C 

748 

TWSSe.ries TWMSeries 
"0" Standard inductance values 5.0 MH - 30H 
100 . 

"d' Stanqard inductance values 10 MH - 40 H 

FREQUENCY RANGE-O 

7S 

10MH 

50 

10014H 

25 
IH 

SO 100 500 IK 5K 10K 
FREQUENCY-CPS 

A. DC resistance (nominal) = 135 ohms/ henry 

B. DC current (ma) for 5% decrease in L== 320 

C. Maximum AC current (ma) == 708 Vmh 
vmh 

no" Standard inductance values 5.0 MH - 20 H 

140~~-+++~~~~rH~--+-r++Hffi 

120 +--+-+++Htlr+-t1l-tttljjl-"""'tI±:I±':~ 
100 +~-+++~~~+'~IfI+i~~-+,,:r-++l::~ 

80j==~tt~t==t~rtlnn~~'~~~ 
10MH 
100MH 
IH 

60 

40+--+-+++Htlt.7~-t1I-tt#lt--+-r+~ffi 
20+--+-+~~T-+-t1I-tt#lt--+-r+~ffi 

11111 
IIUI 
11111 

.5 I 5 10 '0 
FREQUENCY- KC 

A. DC resistance (nominal) == 255 ohms/henry 

B. DC current (ma) for 5% decrease in L== 380 

C. Maximum AC current (ma) = 790 Vmh 
Ymh 

"Q" Standard inductance values 1.0 MH • 500 MH 

180 I II 11111 
160 
140 
120 

100 

FREQUENCY IMH 

llW 
10MH 

llill 
100MH 

RANGE-2 

80 
60 
40 

20 

5 10 50 100 500 

FREQUENCY- KC 

A. DC resistance (nominal) == 630 ohms/ henry 

B. DC current (ma) for 5% decrease in L== 420 

C. Maximum AC current (ma) == 822 Vmh 
Vmh 

I 

~i~~ 
M~~1LDI- ;£.1. • 

OPEN COll·Y ENCAPSULATED·E CASEO-C 

50 

25 

.FREQUENCY 
RANGE-O 

50 100 500 IK 5K 10K 
FREQUENCY~CPS 

10MH 

100MH 

IH 

10H 

A. DC resistance (nominal) = 60 ohms/henry 

B. DC current (ma) for 5% decrease in L == 500 

C. Maximum AC current (rna) == 1300 Vii1fi 
Vriih 

"0" Standard inductance values 10 MH - 40 H 

180 -.l-.ll WIl -.l Wll 
FREQUENCY RANGE-I ~ IOMH 

160 
I\. 11111 140 

100MH 
120 

llW 100 IH 
80 

L 60 
40 

20 

.5 10 50 

FREQUENCY - KC 

A. DC resistance (nominal) = 115 ohms/henry 

B. DC current (ma) for 5% decrease in L == 550 

C. Maximum AC current (ma) == 1415 Viiili 
Vmh 

"Q" Standard Inductance values 5 MH • 500 MI1 

225 I II ill 
30MH FREQUENCY 

200 
175 
150 

III 
lIll 
100MH 

RANGE-2 r-

125 
100 
75 

50 
25 

ill 
ill 
11! 

5 10 50 100 500 

FREQUENCY- KC 

A. DC resistance (nominal) = 250 ohms/ henry 

B. DC current (ma) for5% deGrease in L==880 

C. Maximum AC current (rna) =·1548 Vmh 
Vii1fi 

CASEO-C 

.. C\ 
TO .~ (\ onn.o n WID 

EL.ECTRONICS INC. L.AKEWOOD. N. "'. 
"-' "'-I' V V V 'iI 
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" " TWI Series 
Q Standard inductance values 10 MH - 45 H 

150 

100 

50 

FREQUENCY RANGE-O 

50 100 500 IK 5K 10K 
FREQUENCY-CPS 

10MH 
100MH 
IH 
10H 

A_ DC resistance (nominal) =" 45 ohms/ henry 

B. DC current (rna) for 5% decrease in L=" 715 
C. Maximum AC current (rna) =" 1500 vmti 

Vnih 

"Q" Standard inductance values 10 MH - 20 H 

225 

200 

175 

150 

125 

100 

75 

50 

25 

11111111 
FREQUENCY RANGE - I 

1\-
\ 

/ 
-

"'" 5 I 5 10 
FREQUENCY - KC 

50M H 

111111 
IH 

111111 
111111 
11111I 

50 

A. DC resistance (nominal) =" 94 ohms/ henry 

B. DC current (rna) for 5% decrease in L=" 900 
C. Maximum AC current (rna) =" 1644 vmti 

Vnih 

UJilifj,ffiD SECTION 1800 

TOROIDAL INDUCTORS 

" " TWD Series 
2~0 Standard inductance values 10 MH - 50 H 

150 

FREQUENCY 
RAI~GE-O 

10MH 
100 

50 

50 100 500 I K 5K 10K 
FREQUENCY - CPS 

A. DC resistance (nominal) =" 27 ohms/henry 

B. DC current (rna) for 5 % decrease in L=" 1100 
C. Maximum AC current (rna) =" 2000 'Jiiih 

Vnih 

"Q" Standard inductance values 10 MH . 35 H 

225 

200 

175 

150 

125 

100 

75 

50 

25 

--
11111111 

FREQUENCY RANGE - III 
I) 

1\-
/ , 

.5 I 5 10 

FREQUENCY - KC 

rmn 
Will 
111111 
50M 

111111 
IH 

50 

A. DC resistance (nominal) =" 54 ohms/henry 

B. DC current (rna) for 5% decrease in L=" 1200 
C. Maximum AC current (rna) =" 2264 Vnih 

Vnih 

H 

TWL Series 
~~~ Standard inductance values 20 MH - 75 H 

150 

100 

50 

FREQUENCY 
RANGE-O 

50 100 500 IK 

FREQUENCY-CPS 

5K 10K 

10MH 

100MH 

IH 

10H 

A. DC resistance (nominal) =" 21 ohms/henry 

B. DC current (rna) for 5% decrease in L=" 1450 
C. Maximum AC current (rna) =" 3100 Vnih

Vnih 

"Q" Standard inductance values 20 MH - 50 H 

225 

200 

175 

150 

125 

100 

75 

50 

25 

_LU 11 
FREQUENCY 

RANGE-I !""'" 

I 
'I 

5 I 5 10 
FREQUENCY- KC 

50M 

11111 
IH 

WlJ 
WlJ 
UilJ 

50 

A. DC resistance (nominal) =" 35 ohms/henry 

B. DC current (rna) for 5% decrease in L=" 1700 

C. Maximum AC current (rna) =" 3290 Ymfl' 
Vnih 

/-- 2~--1 

H 

1l~~ 32 ...L 
.L I.' 

TU~ tlji 

OPEN COll_~U ENCAPSULATEO-E CASEO-C 

HOW TO ORDER 

Order these standard inductors by their part number. 
Example: TWC100MHOE 

TWC lOOMH 0 E 
(1) (2) (3) (4) 

(1) Size: TWC, TWS, TWM, TWI, TWO, TWt 

(2) Inductance: 

Use MH - for millihenry designation below 1.0 henry 
H - for henries above 1.0 henry 

(3) Frequency Range: 0, 1,2 

ENCAPSULATEO-E ENCAP5UlATEO-E 

GENERAL SPECIFICATIONS 
Tolerance-The tolerance on standard inductors is ± 1 % 

CASED-C 

Test Level-Standard inductors are adjusted at 1.0 volts, 1000 cps 

Maximum Voltage-The maximum voltage across standard inductors 
shall b~ 115 VRMS 

Insulation Resistance-10,OOO megohms minimum, except for open 
coil versions which shall be 1,000 megohms minimum 

Standard Torwico Inductors are designed to meet the following 
MIL-T-27 requirements: 
Open Coil-Grade 6, Class S, life Expectancy X 

Military Designation: Tf6SX04ZZ 

Encapsulated-Grade 5, Class S, life Expectancy X 
Military Designation: TF5SX04ZZ 

(4) Packaging: U-Open Coil [:""Encapsulated C-Steel Cased 
Steel Cased-Grade 4, Class S, life Expectancy X 

Military Designation: TF4SX04YV 

Detailed information on request! 

r\ o 
LECTRONICS INC. LAKEWOOD. N . .J • 

f\ (\ () finn 
WIOO 

......., -.",.", V V V V 

eem /1969 See YELLOW SECTION for Local Offices, Phones 749 
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750 

8 VANGUARD/WYLE 
Vanguard's precision inductive components are known for high reliability throughout the aerospace/military 
and industrial electronics fields. Long-term experience, specialized manufacturing and full environmental test facilities 
are combined to assure economy, product dependability and delivery to schedule. 

FIXED TOROIDAL 
INDUCTORS 
Encapsulated Miniature and Subminiature 

For use in printed circuits and modules in tuned 
circuit, filter and network applications. 
Designed to meet MIL-C-15305, Grade 1, 
Class B (-55"C to +125"C). 
Moisture and shock resistant, immersion proof. 
Powdered iron toroidal core, low external magnetic field. 
Developed for applications requiring high reliability and 
stability. 
Standard leads are tinned copper wire. Also available with 
weldable gold-plated Dumet leads or weldable nickel. 

RADIAL LEAD TOROIDS 
SER.IES 91 
Inductance range: 0.01 ph to 1.0 ph 
Frequency range: 25 MHz to 150 MHz 
Inductance TC: +150ppm/"C nominal 
Dimensions: 0.20 (w) x 0.10 (thick) x 0.20 (h) 

SERIES 92 
Inductance range: 0.10 ph to 10 ph 
Frequency range: 1 MHz to 50 MHz 
Inductance TC: +20 ppm/"C nominal 
Dimensions: 0.20 (w) x 0.10 (thick) x 0.20 (h) 

SERIES 93 
Inductance range: 10 ph to 1000 ph 
Frequency range: 50 kHz to 50 MHz 
Inductance TC: to 270 ph, +25 ppm/"C nominal; 
330-1000 ph, +125 ppm/"C nominal 
Dimensions: 0.27 (w) x 0.15 (thicK) x 0.27 (h) 

SERIES 94 
Inductance range: 100ph to 10,000 ph 
Frequency range: 50 kHz to 50. MHz 
Inductance TC: to 1000 ph, +25 ppm/"C nominal; 
1200-10,000 ph, +125 ppm/"C nominal 
Dimensions: 0.375 (w) x 0.187 (thick) x 0.375 (h) 

SERIES 95 
Inductance range: 10 MH to 100 MH 
Frequency range: 50.kHz to 5 MHz 
Inductance TC: + 125 ppm/"C nominal 
Dimensions: 0.500 (w) x 0.300 (thick) x 0.562 (h) 
Other series are available in high inductance ranges 
as well as high and lower frequency ranges. 

SIDE LEAD TOROIDS 

Same specifications as for toroidal inductors above. 
Add suffix "S" to series number. 
For applications where axial lead locations are more 
convenient. 

Vanguard Electronics 

NEW! VARIABLE 
TOROIDAL INDUCTORS 
VAROIDS 
(Adjustable) Encapsulated Miniature Toroids 

Nominal incjuctance values in steps of 5% with 
adjustability from nominal value of ±5%. 
Permit use of fixed capacitors for smaller printed circuit 
assemblies. 
Inductance values from 0.1 to 1000 microhenries. 

VARIABLE INDUCTORS 
• MOisture and shock resistant, immersion proof 
• Designed to meet M IL-C-15305, Grade 1, Class B 

(-55°C to + 125°C) 
• Inductance variation: ±20% or more from nominal 

SEALED CORE INDUCTORS 
Encapsulated 

• Tuning core sealed off 
• Torque device: preassembled compression spring that 

allows manual adjustment while preventing unintentional 
detuning 

• Inductance TC: -50 to + 100 ppm/DC 

Series 3 (Miniature) 
Inductance range: 0.1 ph to 151lh 
Dimensions: 0.34 in. (dia) x 0.69 in. (max.) 

Series 1 
Inductance range: 0.1 ph to 22 ph 
Dimensions: 0.40 in. (dia) x 0.94 in. (max.) 

Series 2 
Inductance range: 33 ph to 10 mh 
Dimensions: 0.53 in. (dia) x 1.06 in. (max.) 
Series 1 SF (Sifilar Tunable RF Transformer) 
Inductance range: 0.1 ph to 15 ph 
Dimensions: 0.40 in. (dia) x 0.94 in. (max.) 

OPEN CORE INDUCTORS 
Encapsulated Miniature & Subminiature 

• Applications: printed circuits and modules 
• Low external field (magnetically shielded types) 
• Tuning: unique torque device allows smooth, manual 

inductance adjustment while preventing unintentional 
detuning 

Division of Wyle Laboratories / 930 West Hyde Park Blvd. / Inglewood, Calif. 90302/ (213) 678-7161 / TWX: 910 328-6126 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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iJJ VANGUARD/WYLE 
Vanguard's precision inductive components are known for high reliability throughout the aerospace/military 
and industrial electronics fjelds. Long-term experience, specialized manufacturing and full environmental test facilities 
are combined to assure economy, product dependability and delivery to schedule, 

VARIABLE INDUCTORS - CONT. 

Series 51, 61 (Magnetically Shielded) 
Inductance range: 0.1 flh to 1000 flh 
Inductance TC: +30 ppmtC nominal 
Coupling coefficient between adjacent inductors: 1% max. 
Dimensions 

Series 51: % in. (dia) x % in. 
Series 61: % in. (dia) x % in. 

Series 71 (Magnetically & Electrostatically Shielded) 
Magnetically and electrostatically shielded version of 
Series 61. Same specifications and electrical parameters. 
Dimensions: 0.40 in. (dia) x 0.50 in. 

Series 52 (Magnetically Shielded) 
I nductance range: 1.0 flh to 22,000 flh 
Inductance TC: to 470 flh, 25 ppm/"C nominal; over 
470 flh, 75 ppm/"C nOrTlinal 
Coupling coefficient between adjacent inductors: 1% max. 
Dimensions: % in, (dia) x Y2 in. 

Series 53, 53A, 63 (Unshielded) 
Inductance range: 0.1 flh to 10 flh 
Inductance TC: +30 ppmtC nominal 
Dimensions 

Series 53: Y4 in, (dia) x % in. 
Series 53A: '/4 in. (dia) x 5/16 in. 
Series 63: % in, (dia) x % in. 

Series 54, 54A, 64 (Unshielded) 
Inductance range: 15 flh to 1000 flh 
Inductance TC': +75 ppm/"C nominal 
Dimensions 

• Series 54, 54A: 5/16 in. (dia) x 5/16 in. 
Series 64: 5/16 in. (dia) x 7/16 in. 

RFCHOKES 
Encapsulated 

• Designed to meet MIL-C-15305, Grade 1, Class B 
(-55°C to +125°C) 

• Moisture and shock resistant, immersion proof 

Series 78{278: Magnetically Shielded 
(Series 278 is MS 90537 equivalent) 
Inductance range: 0.10 flh to 10D,nOO I'h 
Dimensions (max.) 

Series 78: 0.190 in. (dia) x 0.415 in. 
Series 278: 0.167 in. (dia) x 0.415 in. 

SlJries SMS (MS 18130) 
Inductance range: 0.15 flh to 33.0 I'h 
Dimensions (max.): 0.166 in. (dia) x 0.385 in. 

Series MMS (MS 75008) 
Inductance range: 0.15 flh to 27.0 I'h 
Dimensions (max.): 0.218 in. (dia) x 0.469 in. 

Series LMS (MS 91189) 
Inductance range: 1.2 flh to 120.0 flh 
Dimensions (max.): 0.312 in. (dia) x 1.0 in. 

Vanguard Electronics 

Series 101,102,103 
Inductance range and dimensions (max.) 

Series 101: 
0.10 flh to 15 flh; 3/16 in. (dia) x 15/32 in. 

Series 102: 
22 flh to 120 flh; 5/16 in. (dia) x 15/16 in. 

Series 103: 
150 flh to 10,000 flh; 9/16 in. (dia) x 1-1/16 in. 

Series S, M, L 
Inductance range and dimensions (max.) 

Series S: 
0.10 flh to 100flh; 0.188 in. (dia) x 0.44 in. 

Series M: 
1.0 flh to 1000 flh; 0.25 in. (dia) x 0.60 in. 

Series L: 
10 flh to 10,000 flh; 0.31 in. (dia) x 0.90 in. 

FILTERS 
High Pass, Low Pass, Band Pass and Band Reject 

Custom Filters 
Designed to meet your specifications within the following 
parameters: 
20 Hz to 100 MHz 
Impedances up to 40 Kilohms 
Controlled amplitude and phase characteristics 
Temperature range: -55°C to +85°C operating; 
-65°C to+ '125°C in-storage 
Designed to meet the requirements of MIL-F-18327 

Standard Filters F-ll Series 
Maximally flat amplitude response 
Frequency range: 20 kHz to 100 MHz 
Impedance: 50 ohms 
Bandwidth (band pass only):.5% of center frequency 
min., 100% max. 
Two to five sections in miniature sealed cases. 
Printed circuit mounting. 

TUNED CIRCUITS 
Single & Double, Shielded 
• Three Series: 10,20,30 
• Frequency range: 50 kHz to 100 MHz 
• Inductance range: 0.1 I'h to 22,000 flh 
• Dimensions: % in. x % in. x 2 in. (h); also available 

in smaller sizes 

NETWORKS, FILTERS, 
DELAY LINES AND RLC 
CIRCUITS 
Vanguard resistive-capacitive-inductive encapsulated 
n.otworks eliminate the solder joints that occur when 
individual components are incorporated in a package, as 
well as greatly reducing the packaging density of 
finished equipment. 

These modular units are produced in various combinations 
- RLC, RC, RL, LC- and in various configurations. 
Custom engineered to meet particular circuit requirements, 
also available in standard packages, eliminating 
engineering cost on prototype quantities. 

All units are completely encapsulated in MIL-grade epoxy 
resin. The circuits are designed to meet or exceed existing 
environmental testing requirements. Available with tinned 
copper or gold-plated Dumet leads. 

Division of Wyle Laboratories / 930 West HydePark Blvd. / Inglewood, Calif. 90302 / (213) 678-7161 / TWX: 910 328-6126 
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SPECIALS 
(CUSTOM BUILT) 

and STOCK 
FOR EVERY APPLICATION 

ELECTRIC WAVE 

FILTERS 
Almost forty years of experience in the design 

and production of electric wave filters have resulted 
in UTC being a first source for top quality, reliability 
and advanced engineering ... for both special and 
stock applications. Present designs incorporate a 
wide variety of core structures, winding methods, 
and capacitors to provide maximum performance. 
stability and reliability. Military (to MIL-F-18327C) 
and industrial types are available both metal 
cased and molded. Range of frequencies is from 
DC to 30 MHz. 

AIRCRAFT 
BAND PASS 

BAND REJECT 
DISCRIMINATORS 

400 HERTZ LINE BP 

400 HERTZ LINE LP 
HIGH PASS 

INTERSTAGE 

LINEAR PHASE 

LOW FREQUENCY 
LOW PASS 
TELEGRAPH 

TELEMETERING 

ULTRAMINIATURE 

LUMPED CONSTANT 
DELAY LINES 

IMMEDIATE DELIVERY ON ALL STOCK ITEMS 

HIGH Q 

INDUCTORS 
Almost four decades of specialization in high Q coils 

are reflected in the permalloy dust toroid, ferrite, and 
laminated structures produced by UTC today. The fore
most engineering staff of its type is supported by the 
most modern, fully equipped materials and test labora
tories. In addition, extensive life testing and rigid 
quality control standards create the top quality and 
highly reliable components associated with the UTe 
name. Metal cased and molded units are engineered to 
specifications or available from stock. Inductors ranging 
in applications from DC to 30 MHz, both military (to Mll
T-27Cl and commercial types, are available, offering 
maximum Q for minimum size. 

TOROIDS- TAPPED TOROIDS- lOW FREQUENCY 
- L DECADES- VARIBAlE - TAPPED VARIABLE 

- VERNIER VARIABLE - MINIATURE 

POWER 

INDUCTORS 
UTC's capabilities in range run from fractions of mi· 

cro-henries to many thousands of henries, limited only 
by the physical size of the unit. Almost forty years of 
specialization in the design and production of iron core 
components have resulted in UTe being a first source of 
sUPPly for difficult units. Military (to Mll-T-27Cl and 
commercial types are avairable in all standard UTC case 
configurations, plus units to your specifications. Metal 
cased, molded, encapsulated, open, and potted units of 
the highest quality and reliability are available. The 
largest engineering staff of its kind is supported by the 
most modern, fully equipped materials and test labora
tories. In addition,extensive life testing and rigid quality 
control measures assure the advanced designing and 
high reliability associated with UTC products. 

FILTER-AUDIO - CHARGING 

Write for catalog containing over 1,350 
stock items with UTe top quality. 

Short form catalog pages appear in 
The Radio-Electronic MASTER 
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Zaring Industries, Inc .• Carmel, Indiana· 46032 
P.O. Box 477 • Tel: 317-846-2571 

TOROIDAL INDUCTORS ,1_ 
CATALOG IND 

NO. mH 

TF04026 1 
TF04027 2 

TF04028 3 
TF04029 5 
TF04030 7 
TF04031 12 
TF04032 20 
TF04033 30 

CATALOG IND 
NO. mH 

TF04034 4 
TF04035 7 

TF04036 12 
TF04037 20 

~F04038 30 
TF04039 50 
TF04040 70 

TF04041 100 
TF04042 150 

TF04043 250 

TF04044 400 

~045 600 

~46 900 

~~ 1500 
TF04048 2000 
TF04049 2800 
TF04050 4000 

DCmA 
MAX. 

820 
580 
450 

350 

300 
225 

175 
150 

DCmA 
MAX. 

160 

135 
100 

80 
65 

50 

40 
35 

30 
22 

17 
14 
12 

9 
8 

7 

5 

DC RES. 
OHMS 

0.75 
1.75 

2.5 
4.0 

5.5 

7 
12 

18 

DC RES. 
OHMS 

0.75 

1.5 
2.0 

3.5 
5.0 

8.0 

12 

17 
28 
45 
70 

105 
170 

270 
390 

560 
875 

-55 -l~ -I~ ,. :t.'S&,45 (.5 .5 toS \l~ 

Q ~. fll.EQUENCY IHDUGTAHC[CHIN6[ vs.TEMPERATURE 

These hermetically sealed coils are used for high 
Q's up to 200 kcps. Temperature stability of the in· 
ductance and dependence of Q from frequency is 
shown here. 
Constructed to meet MIL·T·27B·TF4RX20YY 
All units have gray finish and are stamped with 
schematics legibly marked. 

These hermetically 
sealed high Q inductors 
have high permeability 
steel enclosure for mag· 
netic shielding. 

Q liS FREQUENCY 

Constructed to meet MIL·T·278-TF4RX20YY. Induct· 
ances are shown with no DC rnA in coils. Inductance 
is practically unchanged at the frequency range 
shown here. 
Units are legibly marked with schematics and come 
with gray finish. 
Typical Q curves are shown here. 

CATALOG IND DC RES. CATALOG IND DC RES. ::~.-""....... --NO. mH OHMS NO. mH OHMS 

TF2OOO1 1 0.3 

TF2OOO2 2 0.7 
r-TF2OOO3 5 1.8 

TF20004 8 2.2 

~F2OOO5 10 3.2 

TF20006 20 7 

TF2OOO7 50 18 
TF20008 80 30 
TF20009 00 32 
TF2OO10 200 71 
TF2OO11 500 185 
TF20012 IlOO 300 

. . . , . . 
~ • 0 q '"., . . . 
20 :;..- -"'5 _;- " .>5 .. s (.5 ... ' "'5 ,.~ 
1O U( 51< 10K SOK C" 

FP. EQ U EN OY CPS IMOUCTANC[ C~AN6E ¥sl[MPtRA1UR[ 

These inductors are encapsulated in glass fiber filled diallylphtalate cases approved under MIL· 
M·19833-GDI·30 "F". All inductors meet MIL·T·27B·TF5RX20ZZ. Cores are wound on high permea· 
bility cores of powdered molybdenum permalloy. 

Temperature stability of inductance and dependence of Q from frequency are shown here. 
Furnished with green or black finish. 

CATALOG 
NO. 

TF04013 ---
TF04014 

r-TF04015 
r'fF04016 

~7 

~: 
TF04020 

CATALOG 
NO. 

TF2OO21 

TF2OO22 
TF2OO23 
TF2OO24 
TF2OO25 

TF2OO26 

eem/1969 

DC DC 
IND mA RES. 
mH MAX. OHMS 

3 50 4 

5 40 7 

8 30 11 

12.5 25 16 

20 20 25 

30 16 40 

60 10 80 
120 7 160 

IND DC RES. 
mH OHMS 

S 1.1 
50 11 

100 25 
250 65 
500 115 

1000 250 

These inductors are for transistor and 
printed circuit applications providing 
high Q and small size. Inductances 
shown are without DC current. With 
maximum DC rnA applied inductances 
will drop 5%. 
Furnished with green and black finish. 

These inductors have characteristics 
which permit high Q, power level, and 
stability with a reasonable size and 
weight. 
Avai lable with a 4-40 threaded rod of 
1'. long for easy and fast mounti ng and 
two 12" long #24 teflon insulated 
leads. 

Q <s. fREQUENCl 

It , '""5IIU .. ftilR\II. 
I 2. 4 ~ 10 l.C 40 6OelOCl 

See YELLOW SECTION for Local Offices, Phones 

MOUNTING '/ix 'I,,' SCREWS 4-40 
CUTOUT 

I 

MOUNTING 3f4 SCREWS 4·411 
CUTOUT 5/1,'x ';..' 

I 
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TELEPHONE SWITCHBOARDS, 
CENTRAL OFFICE EQUIPMENT 
ANDHANDSETS 

Weare prime producers of manual and dial military switchboards, 
central office equipment and versatile handsets for many appli
cations. Telephone facilities from 12 to 1,000 lines can be pro
vided, for up to 160 manual or dial trunks, with our various 
equiprnents. Adaptations of standard equipment can be made to 
specifications. 

sa.as/P 
Portable, local battery, 

field type manual 
. switchboard. 

AN/GTA-14V 
Complete, 

transportable 
manual telephone 

central office. 

(A) B3001P~1 MICROPHONE ELEMENT. Carbon rapsule. Impedance: 40 ohms nom-
1na1. Frequency Response:.300-4000 Hz .. Temperature Range: -40oF. to. +150oF. 
Adaptable to st_andard WECO handsets. Made to MIL-l\f-ll095A. 
(B) C3001P~IO EARPHONE ELEMENT. Magnetic type. Impedance: 300 ohms nom
inal. Frequency Response: 300-4000 ·H.z. Temperature Range: -40oF. to +150oP. 
Reliable mechanical and acoustical stability. Adaptable to standard ,VECO handsets. 
Made 10 MIL-H-I1l34D. 
(C) 03014·362 REEL &. CABLE ASSEMBLY. RETRACTABLE. Arcepi, .various cord 
types and sizes. Extends cord up to 4 ft. Provide!) neat, ronvenient cord storage. 
Readlly applicable for use in telecommunication systems, test equipment, and others. 
(D) 03014·318 TELEPHONE SWITCHBOARD MODULE. Rhdws Iypleal application 
of Reel & Cable Assembly (-362) for field or stationary switchboards. 

(E) B3001~18 BAR SWITCH.Double pole. 1 amp. 30V D.C. contact rating. Instanta
neous actuation with nominal pressure at any· point on bar. Operating Ufe tested in 
excess of 500,000 cycles. 

(F) C3014-105 THUMBWH£EL SWITCH. Flat, horizontal construction saves valu
ahle panel space. One-finger operation. Permits mUlti-position, mulU-circuit rontrol. 
~eavy duty t'Ontacts mounted on leaf·spl·lngs. ' 

sa-993 
Manual telephone 
switchboard for 

stacking 
conference calls. 

H·33F/PT 
Waterproof handset 

·supplied with 
U-161/U connector. 

(G) 03014·76 THUMBWH·EEL SWITCH &. JACK ASSEMBLY. Shows Iyplcal appli
cation of switch (-105) with g\vitchboard plug-in jack. 
(H) 03014-320 LEVER SWITCH. Exceptionally rugged construction provides greatest 
operation dependability, Positive detent action. Return spring design reduces contact 
hounce and chaUpr. Three-position, multi-circuit contacts availahle. 
(1) C3014-77 SIGNAL INDICATING RELAY. Requires only· *" dia. panel space. 
Gil'es pOflitlve indication of relay operation. Combines signal-relay operation In one 
Darkage. Operable from either of two individual coils. 
CK) D3014~38 HOLE~IN~HEAD, BINDING POST. Saves space. Provides eaHY, con
,'enient, positire connection. Wire inserted at front of post instead of side. "PUSH
IX8}1;R'r-RELI~.ASI<~" - wire positively larked in pi are. 
(l) 83014-39 CIRCUIT PROTECTOR. Reusable protective device for rommunication 
systems. Sh.ort~ the ch'c'uit to be protected against high voltage SUl'ges. FactOl'Y adjust
able to break-down voltage rtQuired. 
(M) 83014~54 BATTERY BLOCK. Provides convenient storage and method for con
necting two "n" ~ize cell1l into (·Ircuit. 
(N) G-42A/PT HAND RINGING GENERATOR. Used for ringing ·field lelephones. 
CentrlfugaUy operated switch operHes at a crank speed of about 140 rpm. The 
generator delivers 100 volts at 20 cycles at a cranl, speed of 200 rpm. 

DETAILED SPECS AND MODIFICATIONS AVAILABLE. WRITE OR CALL FOR LITERATURE. 

754 

elecOtros SEAacer 
956 BRUSH HOLLOW ROAD, WESTBURy,Fc?orporation 
L. I., N. Y. 11590 • 516 - 997-7000 

TELECOMMUNICATIONS EQUIPMENT • MEGPOTS • TOGGLE SWITCHES • RADIAC DOSIMETRY • NIGHT 
VISION & ILLUMINATION • ELECTRICAL SWITCHGEAR & CONTROLS • TELEPHONE ANSWERING SYSTEMS 
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STANDARD TIME & FREQUENCY RECEIVERS 
TIME & FREQUENCY STANDARDIZATION TO THE NATIONAL BUREAU OF STANDARDS 

756 

MODEL SR·60 
60 KC PHASE COMPARATOR RECEIVER 

Calibrates any local standard up to 5 • 10'0 within a short period. 

The Model SR·60 is the first low cost VLF Phase Com· 
parison Receiver designed to permit phase comparison 
measurements between a local oscillator and the NaJional 
Bureau of Standards transmitted 60 Kc/s from WWVB, 
Fort Collins, Colorado. The receiver is a straight·forward 
Tuned Radio Frequency receiver and can be used in any 
location in the United States with highly satisfactory 
results. Can be operated by any technician. 

PRICE: $8.90.00 

MODEL CS·60 
60 KHZ TIME CODE RECEIVER 

HIGH POWER • LOW CURRENT 
A new, low current drain time code receiver, so sensitive 

that it will receive NBS signals from 2,000 or more miles 
away. Original and unique circuitry developed at the Seismo· 
logical Laboratory in Pasadena, California. The unit will 
receive Radio Station WWVB signals, considered to be the 
most accurate time signals available. Intermediate frequency 
is 2kHz. It is designed for long term, remote, unattended 
operation as it requires power of only + 12 vdc + 1 vdc 
at 1.5 rna without audio (35 rna with audio). -

PRICE: MODEL CS·60A $580.00 
Battery powered portable lield unit available. 

MODEL SFD·6R 
STANDARD FREQUENCY DISTRIBUTION SYSTEM 
• COMPLETE STATION ISOLATION 
• POWERED FROM INPUT LINE 
• SOLID STATE 

The input is 100 kHz, and 18 vdc on distribution line 
from Model DAP·IOO Distribution Amplifier. The outputs are 
100, 10 and 1 kHz sine and square waves all available 
simultaneously. The modular construction allows for easy 
additions, deletions and inspection. Available in a rack
bench cabinet. 
PRICE: Depends on modules selected. ($90.00 each) 

MODEL T·60 60 KHZ TIME CODE RECEIVER 
• Round The Clock Binary Time Code Broadcasts from 

WWVB • Most Accurate Time Signal Available • Can Be 
Recorded Continuously 
Radio Station WWVB is broadcasting complete time in

formation using a level shift carrier time code (10 db 
level changes). This code, which is binary coded decimal 
(BCD) is broadcast continuously and is synchronized with 
the 60 khz carrier signal. The Schmitt BCD output can be 
completely automated for continuous monitoring of ex
tremely accurate real time and time interval information. 
PRICE: MODEL T-60A $480.00 

3%" x 19" rack panel with 5" depth behind panel. In
cludes 117v, 50 to 400 cps supply, or an external' 12 
to 16 volts may be used. 
Battery powered portable lield unit available. 

MODEL WVTR WWV RECEIVERS MARK II 
All Silicon Transistor 

COMPLETE MODULAR CONSTRUCTION • CERAMIC FILTERS 
DOUBLE SHin SUPERHETERODYNE • 1 uV SENSITIVITY 
Crystal controlled front end receivers .for 2.5, 5, 10, 15, 

20 and 25 MHz frequencies. 2nd I.F. frequency for high 
selectivity. Has built-in filter for ticks and tones. Receiver 
has carrier level "s" meter, speaker· and output jack on 
front panel. Audio output available on rear. 

PRICE: $590.00 with AC Power Supply 
Battery powered portable 

lield unit a.ailable. 

MODEL SR·7H 
STANDARD 
FREQUENCY 
RECEIVER 

The Model SR-7 is a small crystal controlled front end 
receiver covering 2.5, 5, 10, 15, 20 and 25 MHz, with 
double conversion. 2 MHz first I.F. and 175 kHz second 
I.F. The receiver has a carrier level "s" meter, speaker 
and output jack on the front panel. 
MODEL SR7-R Rack Model: $385.00; MODEL SR7-H Bench 
Model: $385.00 

MODEL SR7·F - offers filtered outputs. Any two tones 
1200, 1000, 600 or 440 may be selected by front panel 
switches. Rack mount: $475.00 

MODEL AR·4 AUTOMATIC WWV RECEIVER 
Automatic selection of strongest signal of any WWV 

frequency - or manual selection. Receives 5, 10, 15 and 
20 MHz (other frequencies available). Unattended operation 
where around the clock signals are required without manual 
switching. PRICE: MODEL AR·4 $1785.00 

RACK MOUNT: 31fz" x 19" x 7" 

Send for complete specifications. Prices and specilications subiect to change without notice. F.O.B. Woodland Hills. Celif. Net 30 Days. 

SPECIFIC PRODUCTS 
A Division 01 The Dr. Henry L Richter Corp .. 1237 So. Shamrock Ave. Monrovia, California 91016 Phone: (213) 359-6636 

See YELLOW SECTION for Local Offices, Phones eem/1969 



i@,j."md SECTION 1900 

WE DESIGN,MANUFACTURE, 
MAINTAIN, and INSTALL 
THE VERY FINEST 
- COMMERCIAL-INDUSTRIAL· MILITARY 

VFTGNFCT DATA and TElEGRAPH modules, terminals 
and systems; TElEGRAPH POLLING, CONTROL and 
MONITORING systems and modules including Signal 
Regenerators, Speed and Code Converters; SWITCHING, 
PATCHING, MONITORING, ERROR PROTECTION 
equipment and systems; DATA INTERFACE, TIMING 
RECOVERY, SPEECH PRIVACY, TElEPHONE 
INTERFACE, and TElEPHONE, systems and ancillary 
equipment. 
For more than a decade Tele·Signal has pioneered and been 
the leader in the development and production of 
sophisticated state·of·the·art communications systems and 
assemblies. . 
Our basic modules may be arranged in unlimited system 
combinations, custom designed to meet your specific 
needs, to perform any communication and signaling task. 
Contact us for engineering consultation, quotations on 
prototype and production quantities and complete systems 
management, including planning, implementation, training, 
and maintaining, to meet your communication needs. 
Call any of the following offices for 
assistance in planning your system: 
• WASHINGTON, D.C. 

(703) 524-5885 
• ROME, N.Y. (315) 337-5610 
• BOSTON, MASS. 

(617) 899-4728 
• CHERRY HILL, N.J. 

(609) 667-5660 
• OKLAHOMA CITY, OKLA. 

(405) 737-2555 
• DALLAS, TEXAS 

(214)361-5522 
• SUNNYVALE, CAL. 

(408) 736-3194 
• OTTOWA, CANADA 

(613) 731-5390 
• ZUG, SWITZERLAND 

042-44455 
• HONOLULU, HAWAII 

Honolulu 458-100 

SINGER 
TELE·SIGNAL CORPORATION 

250 CROSSWAYS PARK DRIVE, WOODBURY, N.Y. 11797 
921·9400 

eem /1969 
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A. D. DATA SYSTEMS ,INC. 

DATALOGGERS 

ADD.S. specializes in low cost computer compatible data acquisition and switch
ing systems. All systems are built up from our line of standard components. 
Integrated circuit design and modular construction assure reliability and ease 
of maintenance for the entire product line; Complete specifications on our 
standard products and information regarding special units is available from our 
representatives or from the factory. 

SIGNAL 

t 
SCANNER 

t 
AID CONVERTER 

t 
AMPLIFIER 
(OPTIONAL> 

t 
SERIALIZER 

t 
RECORDER 

t 
TAPE 

SERIES 100M 
The Series 100M Datalogger accepts up to 
100 channels of analog signals, digitizes 
the information, and records the data on 
computer compatible 7 or 9 track magnetic 
tape at 200, 556, or 800 BPI. The system 
is capable of recording up to l20Q char· 
acters/ second (asynchronous) or up to 3,000 
characters/second (synchronous). 

Basic System Price: $13,200.00 

The Series 10M Datalogger uses a combined 
scanner and A/ D Converter to accept 'up to 
10 channels of analog data for recording on 
computer-compatible 7 or 9 track magnetic 
tape. The same speeds and bit densities are 
available as for the 100M. 

Basic System Price: $11,000.00 

SERIES lOOC 
The Series lODe Datalogger is controlled by 
a computer with 4,096 words of core 
memory. Now discisions can be made for 
each channel instantaneously as data is 
being acquired. On line computations can be 
performed with results read out in engineer· 
Ing units. ' 

Basic System Price: $22,500.00 

Up to three extra 4,096 word memory 
modules are available for expandability al
lowing a wide range of applications. A.D.D.S. 
standard output devices, mag tape, paper 
tape printers, or card punch may be used 
with any of our dataloggers. 

SERIES lOOR 
The Series 100R Datalogger is designed 
specifically for resistance measurement. Us
ing A.D.D.S. unique "Automatic Bridge" 
principle, it automatically scans and ac
curately measure resistors in batches of up 
to 100. 

Basic System Price: $14,000.00 
(less card punch) 

The Model 100 XR resistance tester ac
curately records readings as a percentage 
deviation from a standard value. Voltage 
deviation wi II be a positive or negative func
tion of the ratio of the measured resistance 
to the standard resistance. 

Basic System Price: $15,500.00 
(less card punch) 

Many options are available to complement A.D.D.S. product 
line. Scanners up to 1000 channel capacity and AID Con
veters are available in either binary or BCD format for full 
computer compatibility. Pin board programs are available 

for the AID Converter to allow datalogging of signals from 
10M volt full scale to 10 volt full scale. An instrumentation 
amplifier used when guarded measurements are required 
includes manual and relay switching of 7 gains - 1 to 1,000. 

AI D CONVERTERS 

Series 013 Converters operate at incremental 
tape recorder speeds. Operated manually or 
Controlled by peripheral equipment, they in
clude the features most sought after by de
signers of data acquisition systems and auto
matic checkout equipment. 

SPECIFICATIONS 
Range: 0 to ±10 volts 

Input Impedance: 4K ohms 
Conversion Time: 10 microseconds/bit including 

polarity decision 

ACCESSORIES 
Buffer Amplifier - extends range of converter and 

increases input impedance to 10' megohms. 
Price: $110.00 

Sample & Hold Circuit -, eliminates ambiguous 
readings when sampling rapidly changing inputs. 

Price: $200.00 
Autoranger - used with converter to allow switch

ing of 7 gains from 1 to 1,000. 
Price: $1,650.00 

013·112 11·bit binary plus sign 

013·012 3·digit plus sign 

A.D. Data Systems (eem) 3/4 DB .... 

MODELS/PRICES 
MODEL NO. TYPE 

013·022 3 digits plus sign 
(including 10 channel 

PRICE 

multiplexer) ................ $2,750.00 

013·012 3 digits plus sign 1,650.00 

013·011 5 digits plus sign 3,200.00 

013·013 4 digits plus sign 2,750.00 

013-112 11 bit binary plus sign.... 2,200.00 

013-111 12 bit binary.................. 2,200.00 

758 See YELLOW SECTION for Local Offices, Phones eem 11969 



DIGITAL CONTROL COUPLERS 

The Series 016 Digital Control Couplers are ex
tremely flexible couplers and system controllers 
designed for use as an interface between digital 
outputs and recording media. The control section 
of the instrument provides for internal and external 
rate control, determination of word and record 
length, recycle point, and up to 12 characters of 
manual data. Series 016 couplers can operate a 
magnetic tape recorder, paper tape punch or card 
punch simultaneously by additions of a plug in 
driver card. 

Price: $2,750.00 

REED RELAY SCANNERS 

MODEL 126 CONTROL 

Using a unique modular design, the 
switching sections of our scanners are 
built up from individual modules. pro
viding a wide range of channel capacities 
and wiring options as well as ease of 
expansion. 

100 channel capacity for local 
or remote operation. Uses 2, 3, 
or 4 wire channel input cards 
(see listing at right). 

Reed 
Relay 
Module 
Chassis Model 126 

less modules .......... $1.375.00 

MODEL 127 CONTROL 

Model 127 control may be 
used in conjunction with No. 
162 module chassis to expand 
capacity to 1,000 channels. 
Model 127 

·These chassis are rack mountable 
and capable of holding 10 reed re
lay modules. Used with scanner con
trol units, each chassis has up to 
100 input channels pre-wired to con
nectors at the rear. Mating connec
tors are supplied. 

price less modules .. $1,595.00 Price less modules .................... $250.00 

REED RELAY MATRICES 

Reed Relay Matrices are high speed 
signal routing devices which by 
latching the appropriate crosspoints, 
will connect any or all of the inputs 
to any or all of the outputs. A fully 
equipped matrix with 20 crosspoint 
cards, yields a ten by ten array con
taining one hundred crosspoints. 

Ten signal paths are designated XO through X9 and ten co
ordinate signal paths are designated YO through Y9. A 
unique "memory" is provided so that when a point is latched 
by a signal pulse, it remains latched until another pulse is 
issued. A plus 5 volt logic level can be brought out as a 
selected crosspoint indication. Two basic chassis are avail
able depending on your requirement. Two coaxial connectors 
used in parallel allow multiplying matrices for large arrays. 

'4M+b,ffiD SECTION 2000 

DIGITAL CLOCKS 

Series 015 Digital Clocks may be used with any 
standard A.D.D.S. instrument or independently for 
time display and control functions. Featuring I.C. 
design, the clocks are resettable, providing elapsed 
time indication, both visually and electrically. Nine 
decades of time data in BCD 1-2-4-8 code are avail" 
able for recording. 

Model 015-005 - Measures time in 23 hours, 59 minutes 
and 59 seconds. Price: $1,320.00 

Model 015·010 - Measures time in 365 days, 23 hours, 59 
minutes and 59 seconds. Price: $1,650.00 

REED RELAY MODULES 
Reed Modules plug into the scanner unit 
or the module chassis. Two types of 
reed relays are available: Standard (for 
extremely low level signals). List shows 
configuration now available. 

Used with 126 and 127 controls and Model 162 Chassi·s: 

Module 485 - 10 2 pole switches. Standard Reed ........ Price: $ 65.00· 

Module 483 - 10 3 pole switches. Standard Reed ........ Price: $ 95.00 

Module 484 - 10 4 pole switches. Standard Reed ........ Price: $125.00 

Module 476 - 10 3 pole switches (2 wires plus 
shield). Low Thermal ...................................................... Price: $185.00 

Module 493 - Program Board for programming of 
special conditioning equipment on individual 
channels .......................................................................... Price: $ 95.00 

Basic Chassis 
10 x 10 x 1 

Modules 
Quantity 

1-9 
10 & up 

MATRIX PRICING TABLE 
Number of Coaxial Connectors 
(Y is provided on the chassis) 

IX IY 

2X 2Y 
130560 - 0 

No Connectors 
$33.00 
$30.00 

130560 ·1 
1 Connector 

$36.00 
$33.00 

With +5V Selected Crosspoint Indication. 
Number of Coaxial Connectors 

Basic Chassis (Y is provided on fhe chassis) 
10 X 10 X 1 IX 2Y 

Modules 
Quantity 

1-9 
10 & up 

2X 2Y 
130569· O· 

No Connectors 
$40.00 
$36.00 

130569 -1 
1 Connector 

$44.00 
$40.00 

TYPICAL PRICING 

Price 
$350.00 

less modules 
$390.00 

130560·2 
2 Connectors 

$40.00 
$36.00 

Price 
$470.00 
$510.00 

130569 -2 
2 Connectors 

$48.00 
$44.00 

10 X 10 X 1 with (2) paralleled coaxial connectors and 
+5V selected crosspoint indication. Price: $1,310.00 

A. D. DATA SYSTEMS, INC. 
830 LINDEN AVENUE • ROCHESTER, NEW YORK 14625 • PHONE (716) 381-2370 

eem /1969 See YELLOW SECTION for Local Offices, Phones 759 
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AMP INTRODUCES A COMPLETE -FAMILY OF 

CARD READERS 
for process control, machi ne control, test programmi ng, computer 
input, production control, status indication and access limitation 

MODEL 
2981A 
• Industrial full reM card reader 
• Front panel space 3*11 x 8%"-
• Gold plated contacts rated _ 0.25 amp 
• Available bussed by column, by 

split column and by row 
• 160 six bit word capability and 

complete alphanumeric coding with 
160 diodes instead of 960 

• • • -. 
• • • • • • • 
• MODEL • 
: 2900A : 
• • Low cost industrial Model • 
• • IBM format up to 264 switches • MODEL 2924 
• • Gold plated double wiping contacts, • • Isolated switch industrial programmer 
: contact rating 0.25 amp : • Full IBM reader, 2 amp DC 
• • Supplied motor operated, manual - • • Remote switch operation 
• model available • 
• • Available bussed by row, by •• Precious metal clad contacts 
: one·half column and full column :. Contacts tested to 1,000,000 cycles 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

MODEL 1042 DESK 
• Double wiping action 
• IBM format to 960 switches 
• Available in matrix or isolated outputs 
• Tested to 100,000 cycles • 

OTHER 

MODELS 

AVAILABLE 

AMP has the largest line of 
card readers in the world. If 
you have special requirements, 
write for more information. 

• Contact rating 0.25 amp DC • ••••••••••••••••••••••••••••••••••••••••••••• 

MODEL 
360 SOLENOIDBA[)GE READER 
• Card operated reader similar to 

time clock or continuous duty 
• Uses 15, 20, or 22 column badge 
• Design life 500,000 cycles 
• 115 Volt AC and 28 Volt DC 

solenoids available 
• Maximum 264 switches 

MODEL 
361 MANUAL BADGE READER 
• One handed automatic operation 
• Uses 15, 20 or 22 column badge card 
• Design life 1,000,000 cycles 
• Cross matrix or individual outputs 
• Maximum -of 264 switches 
• Nominal card thickness up to 

0.030", maximum 0.040" 

LET THIS DATA CARD .... be your 

• • • • .. 
• • 

MODEL 2980A 
• Motor operated full IBM card reader 
• Semi-automatic card insertion and 

extraction 
• Available bussed by column, by 

split column and by row 
• Gold plated double wiping contacts 
• Behind panel mounting 

•••••••••••••••••••••• 

• 

ALL-WEATHER READER 
• Designed for outdoor or industrial 

environment 
• Bifurcated contacts 
• Up to 12 x 22 contacts, 

264 cross points 
• Indicator lamps and release 

switch available 
• Air purge available 

control board 

... it can 

switch 

For further information write to Industrial Division. AMP 
Incorporated, Harrisburg, Pa. 17105 

960 circuits 

simultaneously 

AMP 
INCORPORATED 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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ANADEX DIGITAL/ANALOG BUILDING BLOCKS 

The next time you have a digital/analog application, call Anadex. Anadex Instruments not 
only puts together the finest digital/analog instruments at prices that make sense, but also 
has the capability of putting them together in a system. For immediate reply to your digital/ 
analog system application, call (213) 873-6620. 

I 

j\NALOG SPECIAL DIGITAL 

DC to Frequency Converters DR·1OOR Strain Gage Digitizer Counters 

DT·600R Digital Temperature 
Indicator CF·600R Counter·Timer DF·1OO DC to Frequency 

Converter 

FD·250 Frequency Detecting 
Switch CF·601R Variable Time 

Base Counter DF·ll0R DC to Frequency 
Converter 

CU·2 Multiple Frequency 
Standard 

CF·602R Multichannel Variable 
Time Base Counter DF-ll5R DC to Frequency 

Converter 

Frequency to Frequency Converter PD·600R Preset Detector CF·603R Frequency Counter 

Nuclear Instrument 

CF·600N Module Packaging 
of Scalers, Timers, 
and Intercouplers. (NIM) 

CF·604R Preset Scaler Timer 

CF·6llR Frequency Divider / 
Period & Delay Generator 

FF·l00 Frequency to Frequency 
Converter 

Frequency to DC Converters 

IC·600R Intercoupler CF·630R Time Interval Counter PI·1OO Pulse Rate 
Integrator 

Dp·600R Digital Printer CF·635R Universal Counter 
Timer PI-200 Frequency to DC 

Converter 

CB·600R Bi-Directional 
Counter PI·300 Pulse Rate 

Integrator 

Totalizer PI·408 Frequency to DC 
Converter 

A Subsidiary of Electronic Memories 
DC-600R Totalizer PI-408R Frequency to DC 

Converter Rack Mounted 

PI·600 Industrial Frequeney 
to DC Converter 

... THE NAME YOU CAN COUNT ON 

7833 HASKELL AVENUE, VAN NUYS, CALIFORNIA 91406 I PHONE (213) 873-6620 I TWX 910-495-1762 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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Analog to Digital Converters 

Multiplexed Analog to Digital PCM System 
Astrosystems solid state Multiplexed PCM Sys
tem is a 50 channel data acquisition system which 
converts synchro and linear AC inputs to a serial 
PCM output for data recording and/or telemeter
ing. The basic unit provides a resolution and ac
curacy of 15 binary bits (.003%). Signal con· 

Digital 
Angle 
Readout 

ditioning modules are provided for all inputs, with 
typical characteristics of 13 megohms input im
pedance and 80 db common mode rejection. The 
basic system includes power supplies, signal con
ditioners, multiplexer, converter and PCM code 
conversion. Write for Data File No. 109. 

Synchro to Digital Converters 

Astrosystems Digital Angle Readout is a simple, reliable 
and accurate device for converting synchro and resolver 
input angles to a direct in-line decimal display and elec· 
trical digital format. Guaranteed accuracy is 0.010 peak 
error from all causes. The standard model accepts either 
synchro or resolver inputs at 11.8, 26 or 90 volts line·to
line. Both the visual and electrical outputs continuously 
track the synchro input: Write for Data File No. 110. 

Astrosystems high accuracy Synchro to Digital Convert
ers convert angle inputs from synchros to an equiva
lent binary or BCD output. Resolutions from 12 to 18 
binary bits are available. Accuracy is ±1 bit total peak 
error including digitizing errors. Converter operation is 
ratiometric using toroidal transformers which make the 
units insensitive to transformation ratio and phase 
shift variations as well as harmonic distortion and 
noise. Write for Data File No. 101. 

Mutiplexed Synchro to Digital Converter 
Multiplexed Synchro to Digital Converters feature a high accuracy 
ultra-reliable method of converting multiple synchro and resolver 
inputs to parallel or serial digital outputs. The converters are com
pletely solid state and have a basic accuracy of 16 binary bits (20 
seconds of arc). The units are insensitive to wide variations in input 
voltage and frequency. Write for Data File No. 109. 

See our line of Advanced Automatic Test Equipment listed under "Test Equipment" 

Advanced Instrumentation 

astrosysterns., inc. 
6 Nevada Drive 0 New Hyde Park, New York 11040 
PHONE: (516) 328-1600 0 TWX 510-223-0411 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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Digital to Analog Converters 

Shaft 
Angle 
Encoder 

Airborne Digital to Analog Converters 
Airborne solid state Digital to Analog Converters feature high reliability, 
high density packaging and low power consumption. Units are available 
to provide synchro, resolver or AC output signals to a resolution and 
accuracy of 16 binary bits. A full range of standard card and circuit 
designs are available to enable quick delivery of special units. Con· 
verters meet the requirements of MIL·E·5400 for airborne equipment. 
Write for Data File No. 103. 

This unique solid state Shaft Angle Encoder is a com· 
pletely self contained system for transforming shaft 
rotations into a direct decimal visual display and a 
digital output capable of feeding computers, printers 
and various types of off·line equipment. A magnetic 
transducer is used for long life and high reliability. 
Angle measurement is absolute, not incremental, to 
high resolution and accuracy. Data File No. 115. 

Multichannel Digital to Analog Converter 
Multichannel solid state Digital to Analog Converters 
provide AC and/or DC voltage output signals propor
tional to a digital input. Units feature 15 bits resolution 
and accuracy. The DC as well as the AC outputs are 
floating and completely isolated from each other as well 
as from the digital inputs. Standard interfaces are 
available to match most computer and peripheral 
equipment interfaces. Write for Data File No. 102. 

Synchro to 
DC Converters 

Synchro to DC Converters ac· 
cept as an input 3·wire synchro 
or 4·wire resolver signals and 
provide a high accuracy DC 
output directly proportional to 
the input angle. The units are 
ideal for multiplexed systems 
which already have a DC to 
digital capability. A wide range 
of units are available covering 
the frequency range from 60Hz 
to 10K Hz at all standard syn
chro and resolver voltages. 
Write for Data File No. 116. 

low Cost 
Commercial Units 
This solid state integrated cir
cuit Digital to Synchro Convert
er is designed particularly for 
simulation and industrial con
trol applications. Input is a 10 
bit binary signal and output is 
a 3-wire 11.8 volt 400 Hz syn
chro signal capable of driving 
high power torque receivers. 
Logic levels are DTL or TTL 
compatible. Data File No. 112. 

Digital to Synchro Converters 
Digital to Synchro Converters accept and register digital angles in 
binary or BCD code and convert these inputs to an equivalentsynchro 
or resolver output. Standard models are available to operate as synchro 
transmitters (CX) or synchro control transformers (CT). Accuracy and 
resolution to 18 bits is obtained through the use of tapped high preci
sion toroidal transformers to derive the required output voltages. 
Write for Data File No. 102. . . 

See our line of Advanced Automatic Test Equipment listed under "Test Equipment" 

eem /1969 

Advanced Instrumentation 

astrosysterns,inc. 
6 Nevada Drive 0 New Hyde Park, New York 11040 
PHONE: (516) 328-1600 0 TWX 510-223-0411 

See YELLOW SECTION for Local Offices, Phones 763 
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THE ASTROVERTER-
A New Concept in Data System Design 

WHAT IS THE ASTROVERTER 
The Astroverter is an entirely new concept in data sys
tem packaging. 

It consists of a 7-inch high rack adapter, a built-in 
power supply, sixteen card slots and a whole family of 

interchangeable plug-in cards including: 

FEATURES 

IT'S FLEXIBLE ... 

An unlimited number of data acquisition system con
figurations are made easy using the large family of 

plug-in cards. Multiplexed ADC systems. Quick-look 

outputs. Sample and Hold. Computer Programmed 
Buffers. All on interchangeable 5" x 5" cards. 

IT'S FAST. ,. 

Five microsecond digitizing. Less than 5 microseconds 

for multiplexer switching and settling. The time from 
addressing a channel to completion of digitizing is only 
10 microseconds ... A true thru-put rate of 100 KHz. 

IT'S ECONOMICAL ... 

The Astroverter is surprisingly low priced. Like a 16 

channel multiplexed ADC system with sample and hold 

for only $1,875. A 14 channel DAC package for 
$ 5,000. A 128 channel system for just $4,000. The 

• High Speed Multiplexers 
• High Speed Analog to Digital Converters 

• Digital to Analog Converters 
• Sample and Hold Amplifiers 
• High Level Differential Buffer Amplifiers 

With these plug-in components virtually any type of 

data acquisition system can be designed. 
Need an ADO It takes only two cards. Add sample 

and hold with another card. Sixteen channels of multi

plex fill up just two more slots. You still have room for 

a few channels of quick look with Astroverter DACs. 

Or up to 128 channels of multiplexed input. Maybe 

you want sample and hold ahead of each multiplexed 
channel. No problem with the Astroverter. Or 14 chan
nels of quick look ... just fill up the 7-inch rack with 

DACs. 

There has never been a system as flexible and as 
economical as the Astroverter, fast too, 100 KHz thru

put rates. 

Astroverter is hundreds of dollars less than slower 
competitive models. 

IT'S SMALL ... 
A 128 channel multiplexed ADC system in only 7 inches 

of rack space. Or 16 Sample and Hold or Buffer Ampli
fiers. Or 14 Quick Look channels. You save valuable 

space and have configurations unlimited. 

IT HAS APPLICATIONS GALORE ... 
The Astroverter offers the flexibility, speed, economy 

and reliability necessary in today's world of real time 

applications. 

It can function as an interface between an analog 
and digital computer in hybrid computer systems. 

It is ideal as a peripheral device for general purpose 

digital computers. 

It fills a growing need in industrial process control 

systems. 

The ability to mix multiplexers, ADC. 

FRONT PANEL CONTROLS AND INDICATORS ARE OPTIONAL 

For just a slight additional cost you can specify front panel controls and indicators. 

Optional front panel controls include switches for first and last channel scan, a RANDOM I SEQUENTIALI 

CALI BRATE switch, manual digitize and manual reset. 

Optional indicators include a row of 12 indicator lamps to provide a binary readout of the 11 ADC bits plus 
sign, and a row of 7 lamps which gives a binary indication of channel address. 

When optional controls and/or indicators are specified, a wiring control card is inserted in the extreme left 

hand card slot. This eliminates wiring to the front panel from other system cards. 

ASTRODATA INC. P. o. BOX 3003·240 E. PALAIS ROAD, ANAHEIM, CALIF .• /7141772-1000 
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Burroughs Computer System Components 

Magnetic Tape 
Transports 

I"ree-standing Units. 
Several models are 
offered to meet various 
tape speed require
ments. Bi-directional 
units operate up to 120 
inches per second. All 
models feature gentle 
tape handling, end-of
tape sensing, fast start! 
stop, remote and local 
control, easy threading 

and dust-free o. peration.\ 
Packing densities up 
to BOO bits per inch; 
transfer rates up to 72 
KC per second. 

4-station "cluster" Units. 
Unique Burroughs 
design permits four 
tape drives to 
share common 
electronics and 
cabinetry. 
Compact, 
economical, 
easy to use. 
Uses 7 or 9 channel 
tapes, or both. 
Packing densities 
up to 1600 bits per 
inch; transfer 
rates up to 36KC 
per second. 

Decimal Keyboard 

A modestly priced, 
versatile input 
device adaptable to 
a wide variety of 
data processing and 
communications 
systems. 

A compact 13-key 
unit with a feather
light touch for high 
speed indexing. 

eem f 1969 

Line Printer 

High speed drum 
printer offers 64 alpha
numeric and special 
characters, prints 132 
characters per line. 
Features a 132-char
acter print buffer, plus 
immediate access print 
cycle. Handles multi
part forms 5 to 20 
inches wide. Available 
in 700 and 1040 line per 
minute models. 

Card Punch 

300 card per minute 
punch features 
magnetic core buffer, 
solid-state echo 
check punching 
verification, low 
maintenance. Unit 
may be loaded or 
unloaded while 
operating; can idle 
indefinitely without 
card damage. 3 
program-selected 
stackers. 

On-Line Disk File 

Full electronic switching 
via individual, fixed 
read!write heads pro
vides very high speed 
access to every disk 
address regardless of 
total capacity. Fast, 
flexible, and fully 
proven. Individual 
modules available in 
16-, 80- and 160-megabit 
capacities, with transfer 
rates up to 9 megabits 
per second. Expanded 
systems of up to 100 
modules are possible 
dependent upon control 
unit. 

Punched Card Reader 

This reliable, high 
speed Burroughs 
reader handles short 
cards as well as 
standard 80-column 
cards. Features 
photoelectric read
ing and positive 
strobing of each 
card column. Unit 
shown reads 1400 
cards per minute. 
475 and 800 cpm 
models also 
available. 

New Low-Cost Card 
Reader! Operates at 
300 cpm flow mode, 
and 200 cpm demand 
mode. Same reliable 
photoelectric read
ing principle as 
higher speed units. 
Reads standard 80-
column cards with 
strobe output for 
each card column. 

Manual Tape Punch 

A precision unit for 
adding information 
to an already pre
pared tape. Fast, 
easy, and accurate. 
No need to reinsert 
the tape in the main 
perforator. Accom
modates standard 
Teletype and Com
mercial Control 
Flexowriter tapes. 
Corrects up to an 8-
hole code. Tape slips 
in easily, and is 
held in perfect 
registration. Burroughs 

OEM Sales, 1649 Wilshire Blvd., Los Angeles 90017 
Ca II (213) 483-4520, TWX: 910-321-2494 

See YELLOW SECTION for Local Offices, Phones 765 
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Integrated Circuit Logic Cards 
(PARTIAL LISTING) 

BASIC BUILDING BLOCK ELEMENTS ANALOG SYSTEMS ELEMENTS I 
FI-4 4 Universal J-K Flip-Flops OA-l Wide Band Operational Amplifier, 86 db gain, 

F2-8 8. R-S Flip-Flops 10 MHz bandwidth 

2N·ll 11 Two-Input NAND Gates lD (V) level Detector provides system output when 

3N·8 8 Three-Input NAND Gates, One Inverter preset level is crossed by either positive or 

4N·6 6 Four-Input Expandable NAND Gates negative crossings Functional Block 

7-4 4 Seven-Input NAND Gates lD (00) Differential zero Crossing Detector (comparator) 

4lDN·6 6 Four-Input Expandable NAND Buffers DAC-4 Four-Bit DJ A Converter 

MG·9 Mixed NAND Gates; 2, 3, 4 Input Gates RPS·15 Precision Reference Power Source (+ 15 volts) 

4G~·6 6 Four-Input Gates Extender long term stability .005% 

RPS·15 Precision Reference Power Source (-15 volts) 

SYSTEM FUNCTIONAL BLOCKS LOGIC INTERFACES - OUTPUT ELEMENTS I 
Analog Element 

4BC·l 4 Bit Binary Counter 11·4 

4BC·2 Dual 4-bit Binary Counter 12·4 

DC·l BCD Decade Counter 13-4 

DC·2 Dual Decade Counter 14-4 

4SR·l Four-Bit Shift Register 15-4 

4SR·2 Dual Four-Bit Shift Register 16-4 

4PBC·l 4-Bit Serial Carry Synchronous Binary Counter 16·10 

6PBC·l 4-Bit Serial Carry Synchronous Binary Counter 17·4 

4RBC·l 4-Bit Reversible Decade Counter 18-4 

RDC·l BCD Reversible Decade Counter 19·8 

SR·84 MOS Shift Register; 4 21-Bit Registers; 2RN·l0 

including DTl compatible interfaces SD·3 

SR·126 126-Bit MOS Shift Register ST-4 

BDD·IN BCD Decade Decoder Driver for NIXIE tubes CR-4 

BDD·IL BCD Decade Decoder Driver for relays, MlR·2 

lamps or DTl logic 

PSRG·l Power Supply Reset Generators RRA-4 

BDC·l Binary J Decimal Decoder RRC·3 

OVER 300 Standard "Off-the-Shelf" prod
ucts in the CSC DTuL line, including Power 
supplies & accessories ... connectors, mtg. 
panels, chassis, bus bars, kluge cards, 
matrix, lamp cards, extractors, etc. 

Four Positive Output Interface 

Four Positive Input Interface 

Four Negative Output Interface 

Four Negative Input Interface 

Neon or NIXIE Indicator Drivers 

4 Relay/lampJlogic Drivers 

10 Relay/lamp Drivers 

4 High Speed logic Drivers 

4 Transmission line Drivers 

Eight Negative Input Interface 

10 Two-Input RTl/NAND GATES 

3 Solenoid Drivers 

Four Schmitt Trigger circuits 

4 Form C contact relays with drivers 

2 Form C contact magnetic latching relays 

with drivers 

4 Form A reed relays with drivers 

3 Form C reed relays with drivers 

5 Amp Power Supply 

10 Cubic Inch Spaceborne 
AID Converter 

System Design 

MOST PRODUCTS ARE OFFERED IN 0 TO 70·C COM· 
MERCIAL AND FUll RANGE -SS TO 12S·C TEM· 
PERATURE RANGE. 

• • • 
(ALI~O~NIA SYST[MS (OMPON~NTS, INC. 

766 

9176 INDEPENDENCE AVENUE CHATSWORTH, CALIFORNIA 91311 

PHONE (213) 341-1050 
ANALOG AND DIGITAL 

INTEGRATED CIRCUIT LOGIC CARDS 
POWER SUPPLIES. MOUNTING HARDWARE 

SYSTEMS. AID & DIA CONVERTERS. COMPUTERS 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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Whatever your requirements for 

TIME CODE EQUIPMENT. • • 

Look to Chrono-Iog 

Series 30,000 

INTEGRATED CIRCUIT CLOCK/CALENDARS 
Meet specific system needs at off-the-shelf prices 

Applications 
Wherever a digital output of real or elapsed time is required 
such as data logging, data transmission, data processing, 
time display, telemetry and digital printout systems. 

Versati I ity, at low cost 
Over 7,000 standard configurations available to meet spe
cific system requirements at off-the-shelf prices which are 
less than the prices of electromechanical clocks. Use of 
common interface wiring and logic levels save you the costs 
of making engineering and documentation changes from 
one application to the next. Options include: 

• BCD or NIXIE,type front panel displays 
• Outputs of hours,minutes and seconds or other time 

ranges 
• Day-oHhe-year or month-and-day calendars 
• Parallel and/or serial outputs 
• Commercial or military temperature ranges 
• A variety of internal or external time bases 
• Various power supply inputs 

System compatibility 
Use of TTL monolithic units, DTL and TTL circuits provide 
the optimum characteristics for clock applications, permit
ting simple interface with the most popular integrated 
circuit families. Chrono-Iog clock circuits are extremely 
reliable and provide excellent noise immunity. 

Small size 
Measures only H/4 in. high, 91f2 in. wide (half rack), and 
83f4 in. deep. 

For complete details request Bulletin 30,000. 

OTHER CHRONO·LOG TIME CODE EQUIPMENT: 

Time Code Generators - for recording, telemetry, range 
timing and other real time systems using IRIG, NASA, Vela 
or other time code formats. Both parallel outputs and serial 
modulated carrier outputs are provided for analog magnetic 
tape recording systems. 

Low Power Time Code Generators
for field and airborne systems. Op
erate up to 60 hours from internal 
standby batteries. I nternal asci lIator 
has stability of 2 parts in 109 per day. 

Time Code Readers - accept serial time code input in 
forward or reverse direction, fast or slow speed. Available 
for a variety of time codes or in universal multi-code 
models. Displays time. reading and produces parallel and 
serial outputs of time for data processors, graphic recorders 
and other data devices. 

Automatic Tape Search Control - controls tape drive to 
search for data at high speed and play back selected por
tions of recording. Provides front panel selection of start 
and stop times. Eliminates manual searching and playback. 
Whatever your requirements for time code equipment, look 
to Chrono-Iog to fulfill them. For more information, contact 
your local Chrono-Iog field engineer or write us directly. 

~fiJi"'·III·'S·11 ~_ CORPORATION _ 

2583 West Chester Pike, Broomall, Pa, 19008. (215) 356-6771 

eem /1969 See YELLOW SECTION for Local Offices, Phones 767 
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Truth 
is stronger 

than 
fiction. 

~
AID CONVERTER 

Mo'.f H5-$10 

The truth about our AID converters is stronger than 
the fiction you hear about others. 

The truth about ours is that word lengths vary 
from 4 bits to 9 bits; word conversion rates vary 
from 1 MHz to 25 MHz; and aperture time is as low 
as 0.2 nanosecond! 

Prices range from only $4,200 to $9,660 and 
include internal sample-and-hold, power supplies, 
and self-test features. 

Not only that .•. 
We also have D/A converters 
that match our A/D's in speed 
and accuracy. Honest! 

COMPUTER 
-eb- LABS 
jor tomorrow's technology today 

(919) 292-6427 • 1109 SOUTH CHAPMAN ST. 
GREENSBORO, N. C. 27403 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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or 
stingy 

• engineers 

You want to convert from 4 bits at 25 MHz; or 9 bits 
at 10 MHz (or anywhere in between) ; and be 
±2 millivolts accurate in less than 90 nanoseconds. 

But you also want to vary external bias and 
reference from dc to 25 MHz. 

That way, your converter can be used as a function 
generator, a modulator, or a programmable attenuator. 

But you want to pay only $1480 to $176.0 for 
any of six models. 

You're not stingy. You're thrifty. 
You want our HS-200.o Series D / A Converters. 

Not only that ... 
As a thrifty engineer, you 
would also like our AID 
converters that require no 
external test equipment. 

COMPUTER 
.. eb" LABS 

Word conversion rates can 
vary from 1 M Hz to 25 MHz; 
and aperture time is as low 
as 0.2 nanosecond! 

jor tomorrow's technology today 

(919) 292·6427 • 1100 SOUTH CHAPMAN ST. 
GREENSBORO. N. C. 27403 

See YELLOW SECTION for Local Offices, Phones 769 
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Data Loggers 
••••••••••••••••••• SERIES 110 LOW COST DATA LOGGERS ............. •••••• 

For scanning, digitizing, and recording analog voltages for computer entry. Two models 
available, one for recording low·level, low-frequency voltages on punched paper tape, the 
other for recording high·level, higher frequency voltages on magnetic tape. Each Data Logger 
contains a scanner, A/ D converter with display, digital time base generator, output buffer, 
recording device, and desktop instrument cabinet. 

CAPSULE SPECS: MODEL 112: 10 to 100 channels, 10 MV and 100 MV FS, 10 megohm differ· 
ential inputs with 120 db CMR, 1 chan / sec scanning, 5·digit·plus·sign integrating ADC with 
Nixie display, Model 33 teleprinter with keyboard, page printer, tape punch, and reader. Basic 
Price: $4,950. MODEL 114: 10 to 100 channels, 10 volts FS, 10 megohm single·wire inputs, 
up to 2,000 chan / sec scanning, l1·bit plus sign ADC with binary display, 7-track, 556 bpi, 
or 9-track, 800 bpi, magnetic tape recorder with both incremental and slew writing capability. 
Basic Price: $8,750 . 

•• •••••••••••••••••• SERIES 120 DIGITAL DATA LOGGERS.·.··.···· •••••••••• 
For automatically measuring and recording both analog and digital signals from multiple 
installations of transducers for computer entry or manual study. Wide-range specifications 
with many options. Each Data Logger contains a scanner with display, A/ D converter with 
display, time-of-day digital clock with display, digital data entry, output buffer, and recording 
device - mag tape recorder, paper tape punch, card punch, teleprinter or line printer. 

CAPSULE SPECS: 10 to 1,000 channels, 10 MV to 10 volts FS with auto ranging, high-imped
ance differential inputs with high CMR, 0.02% system accuracy, 4-digit resolution, high
speed computer-compatible recording of time, digital data, channel and analog data. Price 
Range: $9,000 to $16,000 . 

•••••••••••••••• SERIES 140 MULTIPOINT RECORDER LOGGERS····· •• • • • ( •••••• 
Connect directly to standard multipoint recorders, digitize and record data for computer 
entry. Loggers are synchronized to recorders, log each data paint on punched paper tape. 
Two models are available, one for use with single recorders, the other with 2 to 12 record
ers. Simple installation, unrestricted recorder operation, automatic unattended operation. 

CAPSULE SPECS: 4-digit record of each data point, punched paper tape output in 8-level ASCII 
or IBM code, 1,000-foot tape supply, all logging synchronized to recorders, no restrictions 
on multipoint recorder operation. Model 141 (single channel): $3,950. Model 142 (2-12 chan
nels): $2,950 plus $950/ channel. 

•• • •• • • • •• • ••••••• • •• SERIES 310 INTERFACE BUFFERS •••••••••••••••••••• • 
For sequencing parallel digital data to magnetic tape and paper tape recorders and tele
printers. Use to record data from DVM's, counters, and other digital devices for later com
puter entry or manual study. Buffers control operation of recording device. Output format 
is programmed by user. Time-of-day digital clock and manual data entry available. 

CAPSULE SPECS: 4-bit, 6-bit, or 8-bit character inputs, 0 and +5 volt logic levels, record 
command input and busy output: Recording rate determined by recording device. Data stor
age and logic level converters available. Price Range: $3,000 to $10,000, including record
ing device. 

Control Equipment 
•••••••• CONTROL EQUIPMENT CORP. ·32 KEARNEY RD .• NEEDHAM HTS., MASS. 02194/(617) 444-7550 •••••••• 

See YELLOW SECTION for Local Offices, Phones eern f 1969 
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SERIES C MICRO LOGIC CARDS-A complete family of com
patible micro logic cards for total capabilities in digital system 
design and construction. This series includes: 

C110 DC to 1 MHz Logic Cards employing DTL-930 integrated circuit 
modules. This family offers economy with logical flexibility of collec
tor ORing and input expansion. Including 4 flipflop cards, 8 gate 
cards, 10 timing and interface cards, 10 functional counters and regis
ters, and 3 functional gating cards, 

C150 DC to 5/10 MHz Logic Cards with SUHL I TTL logic in hermeti
cally sealed ceramic modules. This high performance series operates 
at rated speed with up to 400 pf of load capacity, Including 5 flipflop 
cards, 8 gate cards, 10 timing and interface cards, 11 functional coun
ters and registers, and 6 functional gating cards, plus 8 cards for AID 
and DI A applications, 

C150T DC to 5/10 MHz Logic Cards uses the 74N Series integrated 
circuits to provide the speed advantage of TTL with the cost advantage 
of epoxy packages and MSI functions. Includes 3 flipflop cards, 5 gate 
cards, 11 timing and Interface cards, 7 functional counters and regis
ters, and 3 functional gating cards, 

C120 DC to 20/30 MHz Logic Cards with SUHL II providing a high fre
quency extension to the C150 family. These cards are directly inter
changeable with equivalent C150 types. Including 3 flipflop cards, 3 
gate cards, 2 timing and interface cards, and 2 registers. 

SERIES P PACKAGING PRODUCTS - This series provides a selec
tion of over 100 packaging and accessory products for Series C micro 
logiC cards. A unique modular design allows the packaging needs for 
any requirement to be solved with standard catalog components. 

SERIES A COMPATIBLE ANALOG PRODUCTS - For analog to digi
tal conversion, and analog measurement and test. 

SERIES N SOLID STATE PRODUCTS - For industrial measurement 
and control. A family of system, accessory, and packaging compo
nents which supplement Series C and Series P products to provide 
one source of supply of components for industrial measurement and 
control systems. Series N provides complete electrical isolation be-

miiiij,ffiD SECTION 2000 

SYSTEM PRODUCTS 
AND SERVICES 

SERIES C CARD FEATURES 

tween the logiC unit and the outside world, to completely eliminate 
problems of electrical noise. 

SERIES S DESIGN AND ASSEMBLY SERVICES - Control Logic 
offers computer aided design, automated wiring, and assembly ser
vices to assist you in your system design and construction, In addi
tion, our Systems Department provides engineering design services 
to provide turnkey systems. 

~ONTROL LOGIC. INC. 3 Strathmore Road, Natick, Mass, 01760 - Tel: (617) 655·1170, (617) 235-1865; TWX: (710) 386-6677 

REGIONAL OFFICE 30011 Euclid Ave., P.O, Box 226. Wickliffe, Ohio 44092 - Tel: (216) 943·0403 

LOCAL REPRESENTATIVES 

Al Huntsville 35801, Roy Attaway Company, 900 Bob Wallace Avenue, 
Tel: (205) 534·2811 

CA Burlingame 94010, Compar, San FranciSCO, 1817 Bayshore Highway, 
Tel: (415) 347·8244 

CA Downey 90241, Wieler and Company, 10842 S. Paramount Blvd., 
Tel: (213) 923·6611 

CO Boulder 80302, Straube Associates, P.O. Box 1649, Tel: (303)443·8600 
CT Glastonbury 06033, Instrument Representatives, Inc., P.O. Box 165, 

Tel: (203) 633-0777 
DC Washington 20014, Sonco, 4720 Montgomery Lane, Tel: (301) 654·5226 
Fl Orlando 32801, Roy Attaway Company, 57 East Robinson street, 

Tel: (305) 424-9983 
Il Chicago 60643, Brisky ASSOCiates, 11734 South Western Avenue, 

Tel: (312) 233·1339 
IN Fort Wayne 46802, Robert 0, Whitesell & Assoc., Inc., Central Building, 

Room 272, Tel: (219) 743-4411 
Indianapolis 46219, Robert 0, Whitesell & Assoc" Inc., 
6620 E. Washington Street, Tel: (317) 359·5374 

IA Cedar Rapids 52403, Engineering Services Company, 1026 Third Avenue, S,E., 
Tel: (319) 366-1591 

KS Prairie Village 66208, Engineering Services Company, 7924-A State Line, 
Tel: (913) 649·4000 

KY Louisville 40207, Robert 0, Whitesell & Assoc" Inc" 3620 Lexington Road, 
Room 223, Tel: (502) 893·7303 

MA Arlington 02174, Instrument Representatives, Inc., 1046 Massachusetts 
Avenue, Tel: (617) 646·1034 

MI Southfield 48075, Robert O. Whitesell & Assoc" Inc., 25100 Evergreen Road, 
Tel: (313) 358·2020 
Benton Harbor 49022, Robert 0, Whitesell & Assoc., Inc., 303 Fidelity 
Building, Tel: (616) 927-2041 

MO 51. Louis 63130, Engineering Services Company, 6717 Vernon Avenue, 
Tel: (314) 726-2233 

NI Eatontown 07724, Sonco, 42 R Monmouth Road, Tel: (201) 542·1441 
NY New Rochelle 10804, HAF Spectrum Associates, 35 Broadfield Road, 

Tel: (914) 632-3800 
NC Winston·Salem 27101, Radco, 614 Nissen Building, Tel: (919) 722-9671 
OH Dayton 45439, Robert O. Whitesell & Assoc" Inc., 4133 South Dixie Avenue, 

Tel: (513) 298-9546 
Cincinnati 45231, Robert 0, Whitesell & Assoc., Inc" 1172 West Galbraith, 
Tel: (513) 521-2290 
Cleveland 44126, Robert 0, Whitesell & Assoc" Inc., 21139 Lorain Avenue, 
Tel: (216) 333-2585 

PA Camp Hill 17011, Sonco, Park Place Office Building, Tel: (717) 761-0577 
King of Prussia 19406, Sonco, 107 Town Center Road, Tel: (215) 265·3250 
Pittsburgh 15235, Robert O. Whitesell & Assoc" Inc., 201 Penn Center 
Building, Tel: (412) 242·0100 

TX Houston 77027, Arnold Barnes Co" 3230 Mercer Street, Tel: (713) 622·3620 
Richardson 75080, Arnold Barnes Company, 740 South Sherman Street, 
Tel: (214) 235·4541 
San Antonio 78209, Arnold Barnes Company, 104 East Petroleum Center, 
Tel: (512) 828·1323 

UT Morgan 84050, Straube ASSOCiates, RFD 1 (Highland) P,O. Box 316, 
Tel: (801) 829·6448 

VA Richmond 23219, Sonco, Ross Building, Tel: (703) 643-5226 

INTERNATIONAL 
REPRESENTATIVES 

IMEX FRANCE: J. M, Prunier, 2, Rue Navo;seau, (93) Montreuil, FRANCE - Tel: 273,24,70+ 273,38,66+, Telex: 842·22489+ 
VENNER ELECTRONICS, LTD.: David Ollington, Kingston By-Pass, New Malden, Surrey, ENGLAND - Tel: Malden 2442 
INGENIEURSBUREAU: M. Rietveld e.i., Westersingel 27a, Rotterdam, HOLLAND 
EIlUIPMENT ELECTRONIIlUE: 184 chass'ee de Vleurgate, Brussels 5, BELGIUM - Tel: 02·47.06,13, Telex: 846·22781 
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The I ntegrated Circuit 
Logic Card with 
More Value Built In 
Datascan now offers you the most complete line 
of function Ie cards - DTL 200 series, TTL 600 
series and HTL (High Noise Immunity) 400 series, 
power supplies, hardware and accessories. All 
three card lines are pin for pin interchangeable. 

Pull-Up Resistors 
Provision for mounting resistors right on card - reduces 
number of interconnections, cards and cost. 

Test Points 
Optimum number with no added capacitance or sacrifice in 
function capacity. 

Dynamic DecouplingTM 
Exclusive with Datascan - eliminates high and low fre
quency noise for extremely reliable system operation. The 
decoupling circuit is right on the card. 

44 pins for economy, avail
ability, reliability-compatible 
for any type of termination. 

772 See YELLOW SECTION for Local Offices, Phones 

Unique 3 slot interpin keying 
- prevents accidental inter
changing or reversing-saves 
all 44 pins for active con
nections. 
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2 
Extender Board 22.00 

74.00 

11 15.00 
15.00 

13.00 

3 13.00 

258 15.00 
458 15.00 

Ca rd Extractor 11.50 

2 
Diode Matrix, 12 x 18 15.00 

2 

161.00 

28.00 

18.00 

2.50 
4.25 
4.25 
5.50 

Q 5.00 

POWER SUPPLIES CARD DRAWERS 

Solid state units, with 
current limiting and over
voltage protection. Avail
able for use with or with
out dynamic decoupling 
in the logic system. 

See YELLOW SECTION for Local Offices, Phones 

Datascan offers standard card 
drawers with 1 rack (40 slots), 
2 racks (80 slots) or 3 racks 
(120 slots). All drawers are fur
nished with a finished 5%" 
front panel, handles and holes 
for mounting chassis slides. 
Drawers can be furnished, at 
the customer's option, with 
solder, wire-wrap, Termi-Point 
or taper pin connectors; chas
sis slides; 4-layer power buss 
and rear connector panel. 

NEW IC Logic Card 
Handbook 
Write for the new 200 
page handbook
complete with appli
cation notes, Sche
matics and module 
specifications. 
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datatron's digital data 
products and systems ... 
IN THE FIELDS OF DATA ACQUISITION AND REDUCTION, DATATRON CAN 
PROVIDE THREE ALTERNATE APPROACHES TO SYSTEM IMPLEMENTATION. 

1. A broad range of high performance, low cost products which can be incorporated 
into user-designed systems. 

2. The design and construction of complete, fully integrated systems. 

3. An extensive line of linkage equipment for the interconnection of subsystems. 

products 
A key example of Datatron's design and productive capabilities is the 
MODEL 1000 DATACOUPLER®(as illustrated). Like all Datatron 
products and systems, this unit is entirely solid state making almost 
exclusive use of integrated circuits. In itself a complete multipurpose 
data system, the Model 1000 provides the capacity for both data 
acquisition and reduction. When used to acquire data, the unit accepts 
multichannel analog or digital inputs. AIl analog input data is digitized 
utilizing a self-contained analog-to-digital converter option. The result
ant digital data is recorded on devices such as an incremental tape 
recorder, paper tape punch, or. line printer. Other options including 
a digital clock, provisions for constant data insertion, and an inter
valometer permit the tagging of the recorded data and the selection 
of the interval between data scans. When a digital recorder is used, 
the Model 1000 can assist in data reduction. Front panel rotary 
thumbwheel switches permit the operator to automaticaIly search for 
a preselected file, record number, or time tag information. Once located, 
the entire record or selected channels of the record can be outputted to 
a line printer or converted back to analog form for "quick look" analysis. 

systems 
Datatron has purposely concentrated on the 
growing market for low through medium cost 
digital data systems. Examples include low 
or high level, low or high speed analog-to
digital conversion and recording systems; ana
log data reduction systems; and digital data 
reduction systems. These systems can be either 
the hard wire program type or stored program 
type making use of a central data processor. 
In each instance, Datatron will provide a fuIly 
compatible system including (as in the latter 
case) all necessary system software. Datatron 
has also achieved an impressive background 
of experience in the design of tape format 
converter systems (IBM to ASCII, etc.). 

774 See YELLOW SECTION for Local Offices, Phones eern /1969 



linkage equipment 
Where a complete system is in 
existence but specialized equip
ment for the interconnection of 
subsystems is required, Data
tron's capability for building a 
wide range of linkage equip
ment can be of great value. 
Typical linkage systems would 
connect a digital computer to 
a digital tape deck, telephone 
data set, xy plotter, timing sys
tem, or existing data system. 
Other linkage systems connect 
digital tape transports to tele
phone data sets, teletype, com
puter, punched paper tape, 
printer, xy plotter, etc. 

eem/1969 

IM"'ij'ffld SECTION 2000 

the datatron family of timing instrumentation 
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3000 Time Code Translator/Generator 
The Model 3000 Time Code Translator/Generator provides a complete, highly flexihle timing 
system for those facilities where both data acquisition and reduction will he performed. 
As a generator, the unit accumulates time from a precision internal frequency 
standard. Synchronization controls permit close correlation, if desired, to an external time 
standard. The Model 3000 generates up to five serial time codes simultaneously while also 
outputting pulse rates and parallel data. As a translator, the unit will accept different time codes 
simply hy changing a printed circuit card. High or low speed, forward or reverse translation is 
provided. Such items as input carrier filters, and digital error bypass logic usually found only on 
much more expensive units are included as standard features in the Model 3000. 

bl 
3100 Time Code Generator 
Where timing is required for data acquisition at a site remote from the data reduction station, the 
Model 3100 Time Code Generator is an ideal.solution This generator accumulates time from an 
internal precision crystal oscillator, includes synchronization logic, and outputs up to five 
serial time codes along with pulse rate and parallel outputs. 

_·'f 
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3200 Time Code Translator 
The Model 3200 Time Code Translator permits high or low speed, forward or reverse translation 
of a time code from magnetic tape or can he utilized as a terminal device to accept a time code 
over telephone line or RF link. The unit provides serial time code outputs for the redubbing 
011 magnetic tape or "qUick look" on strip chart recorders, parallel outputs tor entry into 
digital data systems or time tagging of recorded digital data and pulse rates for 
system synchronization. 

3110 Time Code Generator 
The Model 3110 Time Code Generator is an extremely low power generator, designed primarily' 
for portable and airborne applications Depending upon the frequency standard utilized in the 
generator, the unit can generate five simultaneous time codes while consuming less than one 
watt of power. The Model 3110 is designed to mount in a standard nineteen inch rack and is 
3-1/2 inches high. The unit is also available in a portable carrying case and can be configured 
to fit specific airborne or porta hie packaging requirements. 

. . 
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34UO Tape Search Unit 
The Model 3400 Tape Search Unit complements the Model 3000 Time Code Translator/Generator 
and Model 3200 Time Code Translator. When used in conjunction with a translator, this unit 
provides automatic search for a data interval as programmed by front panel rotary thumbwheel 
switches or by a digital computer. 

3350 Digital Clock 
The Model 3350 Digital Clock accumulates time-of-day and day-of-year utilizing either an 
internal crystal oscillator or the 60-cycle power line as a frequency source. Digital outputs 
are available for time tagging data when the clock is used in data system applications. 
Accumulated time is displayed on the front panel. The unit is entirely solid state but is priced 
competitively with electro mechanical or mechanical units. 

Datatron manufactures an extensive line of digital data products and systems, timing 
instrumentation, and data transmission equipment and systems. Detailed information 
and literature can be obtained by writing Datatron or contacting one of our field 
representatives. Our staff is available at all times to offer additional assistance in any 
of these areas or for special projects. 

Datatron Inc., 1562 Reynolds St., Santa Ana, California 92705 • (714) 540-9330 • TWX: (910) 595-1589 

See YELLOW SECTION for Local Offices, Phones 775 
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DATA CONVERSION MODULES 

9·13 BIT DIGITAL/ANALDG CONVERTERS 
UDAC Series Specifications - Electrical 

DATA DEVICE CORPORATION / DEPT. 18 
100 TEC STREET, HICKSVI,LLE, N. Y. 11801 
TWX, 510·221-1874 • PHONE, 516·433·5330 

at 25°C and rated supplies unless othewise noted 

8·11 BIT DIGITAL/ANALOG CONVERTERS 
EDAC Series Specifications - Electrical 

at 25°C and rated supplies unless otherwise noted 
Digital/Analog Converter Model UDAC~9 UDAC-ll UDAC-13 

Oigital/Analog Converter Model EDAt·8 EDAC·9 EDAt·l0 EOAC·l1 
PARAMETER UNIT VALUE PARAMETER ----UNIT VALUE 
RESOLUTION # of Bits(1) 11 13 RESOLUTION # of Bits'" 11 11 11 11 
ACCURACY % of F.S.(2) ±O.l ±Occ.0"'25:---±c-OO:-.0:C:0C::05:- ACCURACY # of B~8-~-9--10 11 

TEMP. COEF.(3) % of F.S';°C(2) :±::O.006 ±O.002 ±0.0005 % of F.S.(2) +0.2 ±O.I ±0.05 ±0.025 

SETTLING TlMf(4) fl.s 5 typ.; 10 max.(S) 

REFERENCE ±1O V (DC to 10 KHz) 

nTE"M"p'. C"'O"E"'F". ""' --c'''%J orF.S.j°C(2) ±O.OI ±O.0075 ±o.00S±O.0025 
SETTLING i1rY'-f(4)·-~s- 5tyP~0 rnax.(5)--
t:fpOATE RATE---MHccZ-------''-'" lOmaX:- - ---

INPUT LOGIC DTl or TTL, one line, one load per bit REFERENCE • ______ ---,"" Internal 
CODING(6) Ones's complement, two's complement 
RATED D~UT~P~U~T-----~~~~~~~~~~~~ 

INPUT LOGIC OlL or TTL, one line:oneTciad per bit 
COOING(6) One's compfement,tWo'sco-mpfe-ment 

Voltage 
Current 

POWER SUPPLY 
REQUIREMENTS 

Voltage 
Current 
Accuracy(7) 

V 
rnA 

V 
rnA 
% 

-t-5 
50 , 

±ID 
±5 

+15 
70 
1 

-15 
20 
1 

RATED OUTPUT 
Voltage V ±lO 

~J~~~en~~U",p~P~Ly~ __ ---,m~A~~--____ ~-~±~5~~~ __ __ 

REQUIREMENTS 
Voltage V +S + 15 ~ 15 
Current rnA SO 70 20 
Accuracy(7) % 2 1 1 

NOTES: (l) Including sign; (2) F.S. = 20 V pp; (J) Lower T.C.'s available; 
(4) To within 1 LSBj tS) 5 f,lS max. available: (6) Other codes available; 
(1) Drift VS. power supply 1 mV/% for ±15V supplies. 

NOTES: (I) Including sign; (:l) F.S. ~ 20 V ppj (3) Lower T.C.'s available; 
(4) To within 1 LSS; (5) 5 /.LS max. available; (6) Other codes available; 
(7) Drift vs. power supply 1 mV/Ofo for ±15V supplies. 

Price (1-9) from $200 

SAMPLE AND HOLD MODULES 
ModeJ MSSH Specifications - Electrical 

at 25°C and rated supplies unless otherwise noted 

PARAMETER VALUE 

ACQUISITION TIME 10"s max. 
APERTUR-CTIME 100n~ 
AccurfJfCY (Sample) ±0.01% of F.S.(I) 
DiiFT-(HoTd)----------<lmV/lOOms(2)-

ilTEUCTRlc" ABSORPTION 
(100 ms hold) <0.01% of F.s.m 

lOGIClEVELS(l) 
HOLD = A-e-C (Logic 1) +2V min. 
SAMPLE = A-S-C (logic 0) +0.8V max. 

INPufVOLTAGE RANGE 
Coman Mode ±16V max. 
Differential ±lOV max. 

fiiPUTi MPEDAN"'C"'E---
Differential (balanced) 40Kn min. 
Single-ended 20KU min. 

RATED-OUTPUT 
Voltage ±lOV min. 
CUrrent ±10ma min. 

POWtRSUPPLYVOLTAGES-----~ ------
- RATEO ±15V 

(1) F.S. ~ 20 Y p-p. 
(2) <lmV /lOms at 8Soc 
(3) Sink current L5ma max. 

Price (1-9) from $150 

14 BIT MINIATURE DIGITAL/SYNCHRO CONVERTERS 
EDSC Series Specifications - Electrical 

PARAMETER VALUE 
ACCURACY(1) ±4 minutes 
RESOLUTI-ON 14 Bits-----
CODING -----n-atUral binary ~ 
fOGTC-------pa~raTTeT~POsltive logic~-TTlleveTS 
OUTPUT<2)(3) 3 wi re sy-iiChrl)~t:8V-rrTls- .---

L-L400 Hz driVing up to 
300 ohms L-L balanced 

REFER-ENCE--------------
INPUT(2)(l) 26V rms 400 Hz 
jiOWERSDpp[Y~--+15V-at 100inA;':::C15V aISOmA, 
REQUIREMENTS +5V at 50mA 

(l) Accuracy applies over operating temperature range, 
±5% variation of power supplies, ±10% ampli
tude and frequency variation and up to 10% har
monic distortion of the reference and for any 
balanced load from no load to 300 ohms L-l. 

(2) Other input and output voltages and frequencies 
available. 

(3) Transformer isolated. 
Price (1-9) from $495 

MINIATURE RESOLVER/SYNCHRO CONVERTERS 
ERSC Series Specifications - Electrical 

PARAMETER VALUE 
ACCURACY(I) ±2 minutes 
INPUTS(2) resolver voltages, ±lOV peak 

at 400 Hz 
INPUT IMPE~O megohms mj0ifPF~ 
OUTPUTS(2) --'3-Wires"inchro voltag-es.90V-----;:rns 

L-L no load 400 Hz transformer 
isolated 

OUTPUT IMPEDANCE 100 ohms L-L max. balanced to 5% 
LOAD any balanced load from no load 

POWER SUPPLY 
REQUIREMENTS 

to 2500 ohms L·L 

±15V at 550mA peak at full load 

(1) Accuracy applies over operating temperature range, 
±5% variation of power supplies, ±10% ampli
tude and frequency variation and up to 10% har
monic distortion of the inputs and for any balanced 
load from no load to 2500 ohms L-L. 

(2) Other input and output voltages and frequencies 
available. 

Price (1·9) from $295 

EIGHT CHANNEl MULTIPLEXER 
Model MMUX specifications - Electrical 

at 25°C and rated supplies unless otherwise noted 

PARAMETER VALUE 

ACCURACY ±0.01% of F,S.(O 

SETTLING TIME lO.us max. 

DRIFT 25/.Lv/oC max. 

INPUT CAPACITANCE 
Switch Off 10 pfd. max. 
Switch On 80 pfd. max. 

INPUT CHANNELS (1 or 2 level)(2) S/16/24/32/40/ 
4S/56/64 

INPUT VOLTAGE RANGE ±10V max, 

INPUT IMPEDANCE 10' n min. 

ENTRY (Internal Address Register) Serial/Parallel 

INHIBIT Parallel 

RATED OUTPUT 
Voltage ±lOV min. 
Current +10mamin. 

POWER SUPPLY VOLTAGES 
-RATED ±15V 

(1) F.S. = 20V p-p 
P) Unit load = 1.6ma max. 

Price (1-9) from $200 

13 BIT MINIATURE SYNCHRO/DIGITAL CDNVERTERS 
ESDC Series Specifications - Electrical 

PARAMETER VALUE 

Price (1-9) from $150 

8·11 BIT ANALOG/DIGITAL CONVERTERS 
MADe Series Specifications - Electrical 

at 25°C and rated supplies unless otherwise noted 

Analog/Digital Converter Model MADC-8 MADC-9 MADC-10 MADC·ll 
PARAMETER - - -UNIT ~ .. ~~----~~~- VALU(---- ~-

RESOLUTION # of SitsO) 11 11 11 11 
ACCURACY---#-ofBits O)--S--g"--io---l-l-

-'Yo of F :~f(2) ±0.2 ±O.l-----:t6-:QS±0.025-
TEMPERAiURE----% of----- -- -.--------
COEFFICIENT(J) F.S.j°C(2) ±0,01 :::t:0.0075 ±0.005 ±0.0025 
CONVERSION------ -- ----- -- - - - --

TIME /.Ls ~ 
BTfRATE----- /.Ls/Blt--------~ -~----

OUTPUT LOGIC --~- ---OTLorTTl,posffiVeToi!c-

CODTNGT4)---~-- _~~-'One'Icom-pl emi~i~~~~s co~fi~~~ 
INPUT~-~-~~· 

Voltage V ±1O 
Impedance Kf:! 20 

POwIifSiJpPLY~---- ~-- ---.~ -~~-~----

REQUIREMENTS 
Voltage V +5 +15 -15 
Current rnA 150 70 20 
Accuracy(S) % 5 3 3 

NOTES: (1) Including sign. (4) Other codes available. 
(2) F S = 20 Y p_p (5) Drift vs. power supply 1 mV/% 
(3) Lower T C 's available for ±15V supplies. 

Price (1-9) from $300 
MIL SPEC VERSION AVAILABLE 

14 BIT MINIATURE DIGITAl/RESOLVER CONVERTERS 
MORC Series Specifications - Electrical 

PARAMETER VALUE 
ACCURACYO) 
il{SOLUTION 

±4 minutes ±0.5 LSB 
13S!ts----

ACCURAcym ±4 minutes 
- - - -.--.~ 

RESOLUTION 14 Bits 
C-60ING--------------,,-a£uralbinary<angIe'--- -

5-, G (f AL-6uT"pur-paralTe"I-:-DQSTfTVeToglC,Trlievel s-

OiSY".N'OC"HRn;O;-.----~l"':IC;aS"'n;":I:::-md:':,,~~.-cL a~~o 1 Hi;~~~b~~~;,s 
tNPUT<2)(J) 90V rms L·L 400 Hz (ESDC-H) 
RfFERENCC--- 26V rms 400Hz (ESOn-)'-' 
INPUp2)(3) l1SV rms 400 Hz (ESDC-H) 
SYNCHRO INPUT 
RATES ° to 360o/sec for full accuracy 
POWER sUPpt Y--+j5V·at40mA;~= 15V,HoffiA-;-
REQUIREMENTS +5V at 'OOmA 

(I) Accuracy applies over operating temperature range, 
±5% variation of power supplies and ±1O% 
amplitude and frequency variation and up to 10% 
harmonic distortion of synchro and reference inputs. 

(2) Other input voltages and frequencies available. 
(l) Transformer isolated. 

Price (1-9) from $645 

14 BIT MINIATURE SOLID STATE CONTRDL 
TRANSFORMER 

SSCT Series Specifications - Electrical 

PARAMETER VALUE 
ACCURAcym ±4 minutes 
RESOLUTION 14 Bits 
CODING natural binary 'angle' 
DIGITAL INPUT parallel, positive logic, TTL levels 
SYNCHRO Il.SV rms L~L 400 Hz (SSCT).Ll; 
INPUT(2){3) 115V rms L-L400 Hz (SSCT-H) 
REFERENCE---~i6Vrms~406 fiZ-CssCf[j,-
INPUT(2)(3) 115V rms 400 Hz (SSCT-H) 
QUTPTfT-S ----ACT3)aOci -DC(3), - outputgradl8nt-

controllable by an external resistor 
POWER SUPPLY +15V at 30mA, 15V at lOrnA, 
REQUIREMENTS +5V at 50mA 

(I) Accuracy applies over operating temperature range, 
±5% variation of power supplies and ±10% ampli
tude and frequency variation and up to 10% har
monic distortio nof synchro and reference inputs. 

(2) Other input voltages and frequencies available. 
(3) Transformer isolated. 

Price (1-9) from $400 

---~ --------. -- -----

~ODI~_G __ . _____ n~tural_ b~!.r 'a~gle: __ ~ __ 

LOGIC __ ~~~~~.P0~i.~i~~_~gi~ !!~.~.~~ 
OUTPUTS 

REFERENCE INPUT(2) 

POWER SUPPLY 
REQUIREMENTS 

10 sinO sinwt and 10 cosO 
slnwt volts at 5mA. 

where f) = digltallnput angle and 
w=reference Input frequency 

26Y rms 400 Hz transformer 
isolated 

------

+ 15V at 30mA, ~ 15V at lOrnA 
+5V at 50mA 

(1) Accuracy applies over operating temperature range, 
±5% variation of power supplies and ±10% ampli
tude and frequency variation al,d up to 10% har
monic distortion of reference. 

m Other Input voltages and frequencies available. 

Price (1-9) from $425 

ELECTRONIC CONTROL DIFFERENTIAL TRANSMITTER 
ECDX Series Specifications 

PARAMETER VALUE 
ACCURAcym +4.5 minutes 

RESOLUTION 14'c'Bo.:.it::.s-;---c-:-_~ 
CODING natural binary 'angle' 

LOGIC parallel, pOSitive logic, TTL levels 

OUTPUTS 10 sinH sinwt and 10 cosH 
sinwt volts at 5mA. where (j = 

digital input angle and 
w = reference Input frequency 

SYNCHRQ I NPUIl2) 1l.8V rms 400 Hz transformer 
isolated 

POWER SUPPLY +15V at 30mA, -15V at 10 rnA, 
REQUIREMENTS +5V at 50mA 

(1) Accuracy applies over operating temperature range, 
±5% variation of power supplies and ±lO% ampli
tude and frequency variatIOn and up to 10% har
monic distortion of synchro input. 

(2) Other input voltages and frequencies available. 

Price (1-9) from $635 

The Model VA-23 is our latest high speed data amplifier for fast conversions. Slew 
rate is 1000 VII'S; frequency for unity gain 150 MHz typically. See Section 1100. 

PLEASE SEE SECTIONS 1100 AND 4900 All specifications subject to change without notice. 

776 See VEL LOW SECTION for Local Offices, Phones eem /1969 
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Oh, you'll put it together, all right, and after a while, it'll work, more or less. 
Then you'll take the prototype to engineering for board design, get it back, attach the components, 

test it, make a few compromises, try it again. What you have then is an engineering model. 
Then the manufacturing design. Back to engineering for debugging. More testing. Parts 

procurement. Incoming inspection. Telephone calls. Late deliveries. More testing. Heartache. 
Final release and the module is ready for manufacture. Maybe. 

All this time, an already designed, fully debugged, guaranteed, computer-tested, solid 
state module sits on Digital's shelf. Fifty engineers in offices around the country wait for 

your call to help. Application notes, installation drawings, catalogs sit in our mail room. 
Power supplies, hardware, racks are piled high in the stock room. 

M Series modules are the most complete, fully compatible, fast, aiIIC, TTL, inexpensive 
solid state logic available anywhere. With a few million modules in our recent history, 

and a few million dollars worth of test equipment, we really know how to put them out. 
Read all about them in the new Logic Handbook. Free. 
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TAL EQUIPMENT CORPORATION. 
, Massachusetts 01754. Telephone: 

897-5111/ Cambridge, Mass.! New 
J Washington, D.C. I Parsippany, Palisades 

N.J. / Princeton, N.J.! Rochester, N.Y. ! Long 
N.Y. / Philadelphia I Pittsburgh I Cleveland / 

Dayton J Huntsville I Cocoa, Fla. I Chicago / Denver I 
Ann Arbor / Salt Lake City I Houston I Albuquerque / 
Los Angeles I Palo Alto / Seattle. INTERNATIONAL, 
Carleton Place and Toronto, Ont. / Montreal, 
Quebec I Edmonton, Alberta, Canada I Reading and 
Manchester, England / Paris, France / Munich and 
Cologne:Germany / Oslo, Norway! Stockholm, 
Sweden / Sydney and West Perth, Australia 
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Replace your electro-mechanical timers 
with these Solid State, totally integrated 
Timers, and cut down on repair, and main
tenance costs. Trouble-free operational life 
extends to 500 million cycles! 

GENERAL SPECIFICATIONS 
INPUT POWER: 115 VAC 60 Hz, or 12 to 48 VDC. 
TEMPERATURE: _10° to +170°F. 
REPEAT ACCURACY: ±l% of dial setting with ±10% 
input voltage variation. 
RESET TIME: 50 milliseconds. 
RELIABILITY: timing unaffected by line voltage fluctuation 
or transients (up to 1000 volts). 
LOAD CONTACT RATINGS: 2.0 AMPS at 25°C, 115 VAC 
inductive or resistive. 

INTERVALOMETER SERIES 390 
APPLICATIONS 

D Time lapse photography including traffic 
control, construction progress, building 
security, school teaching methods etc. 

o Ufe, product and stress-type testing. 
D Photocopying Systems. 
o Research in medical, laboratory, biologi

cal, botanical and small life studies. 
D Weather, and Underwater Research. 
o Dispensing of flares, etc. 

GENERAL SPECIFICATIONS: 
INPUT POWER: 115 VAC (±IO%) 60 Hz or 400 Hz or 12 
to 48 (±10%) VDC-120 MA. 
DIMENSIONS: 5" high x 5" deep x 7" long. 
OUTPUT CONTACT RATING: 10 Amps. at 12 to 48 VDC or 
110 VAC. 
POWER REQUIREMENT (excluding load): 120 MA DC models 
only. 
REPEATABILITY: ± 1 %. 
FRAME COUNTER: 9999 counts resettable to zero. 
MANUAL OVERRIDE: Control for extra pictures. 

SERIES 500 REPEAT CYCLE OR 
SEQUENCE TIMER INTERVALOMETER 

Upon application of operating power, the 
first timing interval is initiated. At the com
pletion of the first timing interval the con
tacts transfer and the second timing inter
val is initiated. At the completion of the 
second interval timing contacts transfer 
and the cycle is repeated. This timing cycle 
is repeated for as long as operating power 
is applied. 

GENERAL SPECIFICATIONS: 
INPUT POWER: 115 V.A.C., 60 Hz. or 12·48 V.D.C. 
TEMPERATURE: -lOoe to +65°C. 
REPEAT ACCURACY: ±2% of dial setting with ±10% 
input voltage variation. 
RESET TIME: 50 milli sec. 
LOAD CONTACT RATINGS: 10 amps at 115 VAC. resistive 
One Form e. 
LOAD SWITCH: External plug in relay (See options). 
MOUNTING: Two 6/32 screws. Supplied. 
MOUNTING DlMENSIONS: 
A. For round casing, 3~'i6 diameter hole size. 
8. For rectangular ca,sing, 2.450W 3.300H hole size. 
C. Overall size of timer 3.150W 3.650"H 3.500"0 with 
external relay add 1.450" to depth. 

CALENDAR CLOCKS SERIES 700 
The Digital Instruments Series 700 Inte· 
grated Circuit Calendar·Clocks are a group 
of low cost date and time clocks, featuring 
easy·to-read visual displays and digital elec
trical readout. The electrical readout can be 
u-sed as direct computer input or to actuate 
a hard·copy printer. 
These units are successfully used in broad
cast studios, process control systems, and 
for general purpose data logging and com
puter time-updating. An internal time base 
of either the 60 Hz power line or tuning 
fork type is available. Crystal control is an 
option. 

BIDIRECTIONAL COUNTER SERIES 900 
WITH ROTARY SHAn ENCODER 

GENERAL SPECIFICATIONS 
BIDIRECTIONAL COUNTER 
PULSE INPUT RATE: DC to 5 MHz. 
MINIMUM PULSE "ON" TIME: lao nanoseconds. 
MINIMUM PULSE "OFF" TIME: 100 nanoseconds. 
PULSE AMPLITUDE AND SHAPE: positive going +1 volt to 
+7 volt square wave. 
INPUT IMPEDANCE: 10K ohms (diode input). 
DISPLAY: backlighted projection of standard shape arabic 
numerals; 1 inch character height. 
AMBIENT LIGHTING: visible under normal room, lighting up 
to 100 feet (160 0 ). 

FRONT PANEL CONTROLS: reset and polarity reversal 
switches. 
ELECTRICAL OUTPUT: 10·line or BCD, up to 48 VDC at 150 
MA. Output rise time 30 nanoseconds minimum. 
POWER REQUIRED: IlS VAC ±IO% at 1.2 amps 
AMBIENT OPERATING TEMPERATURE: _S"C to +Sl°C. 
DIMENSIONS: 31jz" hgh X 91/2 " wide x 10" deep (half 
rack). 

ELECTRONIC·COUNTER SERIES 200 
GENERAL SPECIFICATIONS: 

COUNTING SPEED: 0 to 15,000 counts per minute. 
INPUT PULSE SHAPE: Square waves or positive-going pulses 
with amplitudes of I volt minimum. 
INPUT P~LSE DURATION: 1 mill'second minimum pulse 
width, With 3 milliseconds minimum quiescent time. 
RESET: Remote or manual. 
OPERATING TEMPERATURE RANGE: -5°C to +65"C. 
SUPPLY VOLTAGE: 115 VAC ±IO%, 50/60 Herz, single 
phase. 
SIZE: 3" high x 9" wide x 8" deep. 
OPERATING LIFE: 500 million cycles minimum. 
PRICE: $198.00. 

APPLICATIONS 
o Automatic packaging systems o Cut.to·length systems o PrO!;esscontroJ systems o Industrial counting systems o Winding and turns counting systems, etc. 

MODEL 301 DIGITAL SEQUENCING TIMER 
A solid·state counter is utilized to count 
clock pulses between outputs and therefore 
allows a programmed time to be selected. 
Thumbwheel switches are a boon to the 
operator for programming the deSired 
sequence or time range. These positive· 
acting thumbwheel switches greatly reduce 
the possibility of operator error. 

NUMERICAL POSITION CONTROL 
Locates pre-programmed x-y positions with 
paper tape input. 
Applications: Component insertion in PC 
boards. automatic drilling, automatic wire
wrapping, etc. 

INTERFACE, CODE CONVERTER UNIT 
SERIES 300 

The Digital Instruments Model 3.00 .Inter
face Unit accepts counter rnputs m binary. 
BCD, or 10·line form and converts them to 
BCD, IO-line, ASCII or an~ other form for 
transmission to the recordmg deVice. 
The Model 300 Interface Unit times the 
successive serial characters. This unit also 
formats, synchronizes and alarms if some
thing is wrong. 
The versatile Model 300 is also capable of 
transferring data between two .recording 
media, such as card-to-punch. eard-to-auto
matic typewriter, paper tape-to-magnetic 
tape, and other combinations. 

INTEGRATED DATA LOGGER SERIES 1800 

Analog 

o Pressure 
D Strain 
D Voltage 
Digital 

APPLICATIONS 

o Current 
D Flow rate 
... and many others 

D Assembly line counting and data logging 
o X-Y·Z position display and recording 

(machine tools, drafting machines, coor
dinatographs, motion analyzer with fidu
cial inputs) 

o Geophysical exploration data recording 
o Continuous process data logging (metal 

rolling mills, chemical plants. furnaces) 
o Preparation of numerical control tapes 
o Precision microscope and optical com-

parator measurement recording 
D Telemetry .•. and many others 

1. Teletype or other automatic ty-=,ewriter. 
2. Digital scanner input, 01 Model 1297. 
3. Analog-to·Digital (voltage·to· frequency) 

converter input, with or without multi
plexer, 01 Model 1296. 

',"," '"" .. m,"" 'm'". U"" 'OM"" ,,,,.,,,,,,,,, """''' "'re,,"""'" "'" I ""''''W'''''''''''' "'" ~1IJM.I~1 RELAYS / NUMERCIAL POSITIONING CONTROLS / UNI·BIDIRECTIONALCOUNTERS WITH PRINTOUT / GRAPHIC & MOTION PICTURE -
DATA ACQUISITION AND PROCESSING SYSTEMS /COMPUTER INTERFACE/ PUNCH CONTROLS (with Data Inverters) FOR AUTO· 
TYPEWRITERS, PRINTERS, TELETYPE, IBM (026, 029, 526 etc.), DATA·PHONES & MAGNETIC RECORDERS/DIGITAL CLOCKS & '. • 
CALENDARS/ HARD COpy COMPUTER INPUT SYSTEMS / OPTICAL SENSORS. 

See YELLOW SECTION for Local Offices, Phones eem/1969 



H!3re are shaft position encoders 
made to fit any application or de
sign. The Disc ROTASWITCH En
coder line extends from an inex
pensive, uncased Model 111 to the 
sophisHcated Model 835, a photo
electric, bidirectional unit. In be-

Model 111 ROTASWITCH Encoder 

tween you have an extensive choice 
of pulse rates, pulses per shaft 
revolution, and other parameters to 
meet your exact engineering re
quirements. The selection chart be
low will enable you to choose a 
ROTASWITCH Encoder as an off
the-shelf item, but if your problem 
needs a not-so-standard solution, 
please contact our Engineering De
partment. 

SPECIFICATIONS AND PRICES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-----
MODEL 

111 

810 
(uni·directi onal) 

811 
(uni-directional) 

814 
(un i-directional) 

815 
(uni-directional) 

830 
(bi·directional) 

834 
(bi-di rectiona I) 

835 

----
EXCITA-

liON 
URRENT (rna) 

--

70 (12 V 
dc) 

70 (12 V 
dc) 

70 (12 V 
dc) 

70 (12 V 
dc) 

70 (12 V 
dc) 

70(12 V 
dc) 

70 (12 V 

--- ~--
ACCURACY RESO-

LUTION 

±1.0% 360 

±0.036 400 
deg. 

±0.036 1000 
deg. 

±0.036 400 
deg. 

±0.036 1000 
deg. 

±0.D36 500 
deg. 

±0.036 500 
deg. 

±0.036 500 

Mercury Wetted ROTASWITCH En
coder- Model 111. Why use switch
ing devices with short life expec
tancy and innate design problems 
when the Model 111 ROTASWITCH 
incremental shaft encoder is avail
able for under $50.00? With pulse 
rates up to 6000/min.it offers an 
inexpensive and reliable method of 
metering, measuring, controlling, 
and counting. Mercury wetted con
tacts prohibit contact bounce for 
long service life, and it's available 
without a case for direct incorpora
tion into your design. 

Model 111 ROTASWITCH Encoder (Naked) 

-- ---- ___ I ~ __ , 
TORQUE 

-_. 1"---
LENGTH OF 

WAVE PULSE AMPLITUDE (IN.! LIFE UNITX 
SHAPE RATE (VOLTS) OUNCES) DIA. (IN.) 

Square o to 6000 contact 0/01 x 109 1.25 x 
p/min. closure ppr 2.06 

Sine o to 30,000 10 0.01 109 2.06 x 
p/sec. 1.76 

Square o to 30,000 10 0.01 109 2.06 x 
p/sec. 1.76 

Sine o to 30,000 10 0.01 109 2.06 x 
p/sec. 1.76 

Square o to 30,000 10 0.01 109 2.06 x 
p/sec. 1.76 

Sine o to 2500 10 0.01 109 2.06 x 
p/sec. ' 1.76 

Sine o to 2500 10 0.01 109 2.06 x 
p/sec. ' 1.76 

Square o to 2500 10 0.01 109 2.06 x 

Model 815 ROTASWITCH Encoder 

Photoelectric ROTASWITCH Encod
ers - Series 800. Photoelectric en
coders are available in 7 basic mod
els to provide the designer with a 
wide range of operating parameters 
from which to select. Pulse rates go 
all the way to 30,000/sec., resolu
tion up to 1000; both uni- and bi
directional versions, with square or 
sine wave outputs available. 

The 800 series can also be speci
fied without cases if the designer 
wishes to build in the encoder. The 
naked version consists basically of 
the rotating slotted disc and a 
photohead, cutting costs and space 
requirements to a minimum. 

Typical 800 Series ROTASWITCH Encoder 
(Naked) ---- ---1"'--- -----DIA. OF PRICE" 

INPUT WEIGHT HOUSING (f.o.b. Santa Ana, 
SHAFT (IN.) (OZ.) Calif.) 

0.125 4 Flange $ 49.00 

0.1247 9 Flange 140.00 

0.1247 9 Flange 190.00 

0.2497 9 Servo 160.00 

0.2497 9 Servo 210.00 

0.1247 9 Flange 225.00 

0.2497 9 Servo 245.00 

0.2497 9 Servo 275.00 

I MultIplIcatIOn of pulse outputs by 2 or 4 tImes avaIlable wi external CIrCUItry 'Up to 30% quantIty dIscounts 1 _______________________________________________ _ 
(bi-directional) dc) deg. p/sec.' 1.76 , , 

~ Disc Instruments, Inc. 
DIS C 2701 S. Halladay Street, Santa Ana, California 92705 "*-' Tel: (714) 549-0343 • TWX 714-546-0434 

Disc Instruments, Ltd. 
Ebberns Road, Hemel Hempstead 
Hertfordshire, England. Tel: 57261-2 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

Disc Instruments GmbH 
8000 M linch en 50 
Dachauerstr. 511, Germany. Tel: 542291 
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SPECIFY 

INTEGRATED 
LOGIC CARDS 

EMC's 800 series 5 MHZ Integrated Circuit Logic Cards feature the popular DTL 930 family in the plastic 
dual-in-line package, already mounted on printed circuit cards ready for plug-in use_ The 4.5-inch x 3.5-
inch glass epoxy cards incorporate a standard edge connector with 44 rhodium plated tabs, and feature 
heavy power leads and large ground planes to reduce the effect of noise. A quality test point block accepts 
16 standard 0.080-inch probes. Cards are keyed to prevent insertion in wrong connectors. Operating tem
perature range for commercial cards is O°C to 75°C. Military versions offer broader temperature range. 
Card mounting racks, drawers, power supplies, etc. are available_ For higher speed applications, the EMC 
900 Logic Card family offers the 7400 series TTL integrated. circuits on the same card configurations as 
the 800 series described above_ 

DESCRIPTION 
Two 4-Bit Shift 

Register 
Two 4-Bit Binary 

Counters 
Two BCD Decade 

Counters 
Two BCD/Decimal 

Decoders 
Parallel Comparators 
Transfer Gates 
Reversible Decade 

Counter 
Binary/I6 Line 

Decoders 
Two BCD Decade 

Counters 
Universal Card 
Eighteen Inverters 
Twelve 2-lnput Gates 
Nine 3-lnput Gates 
4 & 8 Input Gates 
Gate Expanders 
12 Open Collector 

Gates 
12 2-lnput NOR 

Gates 
Four 8-lnput Gates 

Part 

SR802 

BC803 

DC804 

DD805 
PC806 
TG807 

RDC808 

BD809 

DC810 
UB850 
GG851 
GG852 
GG853 
GG854 
GG855 

Eight 4-lnput Gates GG859 

1·24 Part # 1·24 

$62.10 SR902 $65.40 

62.22 BC903 57.65 

62.42 

48.26 DD905 54.90 
55.60 PC906 48.40 
35.14 TG907 38.65 

56.98 

40.32 BD909 54.10 

56.50 DC910 60.30 
12.84 UB850 12.84 
31.46 
29.88 GG952 32.15 
29.88 GG953 32_15 
31.36 
30.40 GG955 29.95 

GG956 32~15 

GG957 33.10 
GG958 35.40 

31.66 GG959 35.40 

DESCRIPTION Part 1·24 
8 Expandable 4-

Input Gates GG860 $31.66 
AND/OR Inverter 

Gates 
Five Monostable 

Multivibrators MM865 56.74 
8 4·lnput Power 

Drivers DR871 31.66 
8 4-lnput Buffer 

Gates DR872 32.50 
8 Expandable 

Buffer Gates DR873 32.50 
Four Flip-Flops FF881 40.90 
Six Flip·Flops FF882 50.34 
Five J·K Flip·Flops 
Six J-K Flip-Flops FF883 50.34 
16-Bit Buffer 

Register 
Amplifier /Compara-

tor (Typical) UACllOl 78.28 
Six Level Converters LC1102A 47.08 
Six Relay Drivers LRDII03 42.44 
Oscillator (plus 

crystal) OB1104 50.76 
Extender Card EC1201 49.02 
Display Card 

(count/decode/ 
drive) DB1202 48.81 

OTHER EMC PRODUCTS & SERVICES 
• Data Acquisition Systems • Data Amplifiers 
• Temperature Scanners • A-F Converters 
• Data Loggers • Temperature Controllers 
• Doff Timers • SCR Load Drivers 
• Custom System Design & Manufacture • Discrete Component Modules 

• Contract Fabrication 

Part # 

GG961 

DR972 

FF983 

BR984 

Electronic Modules Corporation invites your inquiries. For further information on any special reqoirements 
or applications you may have, write or call: 

1·24 

33.10 

36.70 

45.30 

76.50 

•••• DIiI ••••• ELECTRONIC MODULES CORPORATION 
•••• IIIJ •• II. COMPONENTS DIVISION 
•• IiI •• IiII1D •• 11 P.o. BOX 141 • TIMONIUM, MARYLAND 21093 • TWX 710-862-2638 • PHONE (301) 666-3300 
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GEO SPA.CE SY-STElM:S 9 INC. 
DIGITAL SYSTEMS AND TIMING EQUIPMENT 

COMPLETE TIMING SYSTEMS 
APOLLO TIMING SYSTEM 

The most sophisticated central timing systems built by Geo Space Systems, Inc. were 
installed onboard the National Aeronautics and Space Administration's new Apollo instru· 
mentation ships. The system generates time codes and a varety of standard and non· 
standard reference frequencies and distributes them to range instrumentation equipment 
located throughout the ships. It provides time signals that are synchronized within one 
ten thousandth of a second with the Naval Observatory. 

Outputs, derived from precise rubidium and crystal frequency standards by redundant 
master time-of-year clocks and time signal generators, include standard NASA and IRIG 
time codes, serial binary time-of-year and time-of-day, serial binary-coded-group time-of
year and paralleled BCD time-of-day. Elapsed time clocks are incorporated for complete 
pre, or post event timing, and feature manual or automatic .initiation. All frequencies 
and time codes are channelled through a system patch panel for programmable distribu
tion. A time scaler produces time and event markers for use with event recorders and 
plotting boards. 

The system's time comparison equipment includes a WWV receiver, a VLF receiver, 
chart recorders and an oscilloscope featuring a plug-in unit to make it readily available for 
use in synchronizing, timing procedures and troubleshooting. VLF doppler effect is cor
rected by a ships motion compensator. 

The utmost in operational dependability has been incorporated into this system, 
exemplified by: The crystal frequency standard, phase-locked to the rubidium frequency 
standard to within ±0.2 degrees, is automatically switched in place of the rubidium 
standard if the rubidium standard output drops to half amplitude or if there is a dropout 
of a whole cycle. A monitoring circuit accomplishes similar switching between master 
time-of-year clocks. Synchronous, non-transient switching between time signal generator 
outputs is provided by the transfer switch unit. 

Redundancy also exists in the system master power supplies. An internal battery pack 
is also automatically selected in the event of main power failure. System battery chargers 
keep the stand-by pack ready at all times. 

DIGITAL EQUIPME~TS AND SYSTEMS 

TIME CODE GENERATORS 
This line of advance-design equip

ments begins with the GTG-lOOO, de
veloped to meet the most stringent 
time correlated instrumentation re
quirements; and extends to the GTG-
3000, designed for applications requir
ing a reliable, low-cost time signal 
source of ±1 second accuracy. 

ELAPSED TI ME CLOCKS & 
COUNT-DOWN GENERATORS 

Capablp of countdown and countup, 
with controls for hold count and count 
adjust, these units can be started au
tomatically at a preset time-of-year, 
by an external start pulse, or manually 
by a front panel pushbutton. Preset 
time-of·year and preset initial elapsed 
time value (plus or minus) are set in 
by convenient front panel thumbwheel 
switches. 

REMOTE DISPLAYS 
Digital display indicators are avail

able individually, or as companions to 
GSS time code generators. Simple time
of-year, time-of-day, and elapsed time 
indicators are featured, as well as 
models which incorporate selected 
time of event output. They are avail
able in individual cabinets finished to 
customer specifications, or as rack 
mounted units. 

RANGE TIME CODE 
TRANSLATOR/GENERATOR 

This RTC T /G is capable of func
tioning either as a subcentral timing 
system or an independent timing 
generator. Using dual-in-line inte
grated logic, the Model 8174 gen
erates all the necessary timing sig
nals and pulse rates for use in radar 
systems and computers. This includes 
NASA BCD and serial codes as well 
as binary time-of-year in tenths of 
seconds. Solid state components and 
technology are used throughout. 

Followng the introduction of silicon integrated circuit micrologic modules, 
Geo Space Systems, Inc. redesigned its line of standard building block module 
cards and incorporated them into a new family of timing system equipments. The 
company meets the needs of government and industry from a simple clock to a 
dual or triple-redundant, highly sophisticated digital ·system. 

In the data display field, a team of engineering specialists is available to 
analyze customer needs and custom tailor our standard system configurations to 
their specific needs. 

eem/19., See YELLOW SECTION for Local Offices, Phones 

AIRBORNE TIME CODE GENERATOR 
Model 8156, qualified for airborne 

use, is 5.6 x 6.6 x 3.5 inches and 
weighs only 3.2 pounds. It generates 
modified IRIG B time code with fre
quency stability of 1 x 10-' and 
drift rate parts of 10' per week pro
vided by an internal temperature
compensated crystal oscillator. Time 
is preset by a 20-bit parallel BCD 
time-of-day input and an external 
switch or relay closure. An internal 
nickel-cadmium battery provides 
backup power during input power 
dropouts. 

TIME CODE READER SCANNER 
The GSS Time Code Reader /Scan

ner, Model 8108, provides reliable 
phase-coherent serial and parallel 
outputs when reading noisy time code 
signals with non-coherent carriers. 
An acquisitIon/lock feature assures 
coherent time outputs for up to 32 
frames of signal dropout once sync 
is initially acquired. The standard 
unit handles the NASA 36-bit time 
code at the standard 1 kHz rate and 
four non-coherent carrier rates. 
Other codes and rates are optionally 
available. 

GEO SPACE SYSTEMS, INC. 
6301 49TH STREET NORTH, P.O_ BOX 13575 

ST. PETERSBURG, FLORIDA 33733 

Phone: 813 - 525-1161 
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NORRUSH" MOTOR GENERATOR SETS FOR COMPUTORS 
Computer designers need a power supply that will give 
them highly stable output with freedom from noise. There 
are a number of ways to accomplish this, but in most 
cases the packages are too large and have too many parts 
that could fail. Motor generators have been proven to be 
the most efficient method for reasons of reliability, size, 
simplicity of design and over-all costs. 

A Motor Generator set works on the simple principle of 
Mechanical Energy Storage. The essential component of a 
Motor Generator is a large rotating mass with high 
enough inertia to absorb power line transients. Its main 
function is to isolate the computer from the power line 
and provide stable output power. The rotating mechanism 
maintains the voltage output overriding input voltage 
changes. Even during short-term total power outage, a 
Motor Generator set will maintain usable output. 

GEORATOR manufactures NoBrush®, an exclusive 
Permanent Magnet motor generator set designed for the 
highest efficiency and greater reliability. 

FEATURES 
MULTIPLE OUTPUTS 
Up to 10 separate voltage outputs available at various current 
levels. 

HIGH FREQUENCY OUTPUT 
180 Hz to 840 Hz, usually three phase. 

DC RECTIFICATION 
Rectifier-filter package eliminates further circuitry. 

IDEAL FOR INTEGRATED CIRCUIT SUPPLIES 
NoBrush® sets provide low voltage, high current outputs. 

HIGH EFFICIENCY 
Design quality minimizes windage, IR drop, excitation and 

. other losses. 

RFI 
Reduced by brushless design ... zero for most applications. 

EMI 
Complete electrical isolation between motor and generator 
keeps EMI at extremely low levels. 

SHORT CIRCUIT PROOF 
Permanent magnet design provides built-in protection. 

Cutaway model of "NoBrush"® frequency 
converter shows simplicity of internal design. 

Upper Trace-Input Voltage 60 Hz. Lower Trace-Output Volt
age 180 Hz. Note that with complete power outage for several 
cycles, energy is still being delivered to the load. Typical curve 
illustrates percent output voltage available after total input 
power interruptiou. Note that eveu after outage of 100 milli
seconds, output voltage is still within 93% of normal. 

I MOdeI3!-oo4 
I 

100 
Percent Voltage vsTime -

" 
After Input Power Outage 

t::- Input7¥, HP,3/i, 60 CPS, 1760 RPM -- Output: 5.0 KVA, 3~, 400 CPS, 115/200 V - SN: 15391 
..... 
~ 

-...-..... Type: 20·AVerl. Conv -

............ "So%Lo~ 
;:;;;-:..~5KW -r--"U(( 

(O'lD 
-S.OKW 

-r----
80 

60 

40 

20 

00 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
TIME (Sec) 

FOR MECHANICAL AND ELECTRICAL DETAILS, REFER TO SECTION 4000, PAGES 1952, 1953 

GEORATOR CORPORATION. MANASSAS, VIRGINIA 22110 • TELEPHONE: (703) EMPIRE 8 - 2102 
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ISO-SWITCH® ISOLATED 1 MC DIGITAL SWITCH* 
Iso·Switches are isolating digital data couplers for computer· 
oriented electronic systems. They offer "universal interface" flexi
bility, DC·to·1 mc. switching rates, direct compatibility with IC 
logic elements, and many other advantages including low cost 
and small size: 
Features: no power supply - operate on signal power only, input 
isolated from output - nO common connections - dual outputs 
available - isolated, floating packaged for p.c. card mounting
.100 grid packaged for dual·in·line 14·pin IC socket. 

Isolating Digital Line Driver - $24.30 per line 
200 feet twisted pair at 1 MC 

4,000 feet twisted pair at 100 KC 

Isolating Digital Line Receiver - $24.30 per line 
Eliminates ground loops. Avoids common mode noise problems. 
Allows DC offset up to 500 v. 

Trunk Line Half-Duplex Send/Receive Network - $48.60 each station 
Save wire cost. All stations isolated from each other. 

Terminating 
Slave Station A 

+5V, +1Wc 

Master Station B Non-Terminating 
Slave Station 0 

Terminating 
Slave Station E 

Universal Level Shifter/Digital Coupler 
Total isolation, Data Logging, data transmission, black boxes, 
computer systems 

+5V. 

Operating Principles - The Iso·Switch is a solid·state circuit 
using a high·efficiency oscillator and detector to control the ON· 
OFF state of an NPN transistor switch (Oscillator ON = Switch 
ON; Oscillator OFF = Switch OFF). The "black box" function anal· 
ogy is a single·pole·single throw relay with blocking diodes in the 
coil and contact circuits; that is, when polarized drive power is fed 
to the coil (oscillator), polarized load current will pass through the 
contacts (switch). In dual Iso·Switches, dual isolated output 

Abbreviated Specifications (for further information, contact 
factory) 

Input: DTL compatible - draws 5 ma or approx. 3 DTL loads 
(singles), 10 ma or approx. 6 DTL loads (duals). 

Output: Depending on model, will switch 0 to 60 V max, and 
o to 150 ma max. 

Isolation: Input/Output 12pF paralleled with 10" ohms. 
Power Supply: None required to operate switch. Runs on signal 

power only. 

Packaging - Two basic Iso·Switch package styles a re offered: 
on~ is similar to operational amplifier modules (uses .030 dia. pins 
arranged on a .100 layout grid) and the second is similar to the 
popular DIP I.C. logic elements - (uses flat pins arranged for 
direct Hplug-in" to 14 or 16 pin I.C. sockets and printed circuit 
layouts). Signal pins in and out avoid power and ground bus as
signments for DTL and TTL The layout grids on both packages 
are symmetrical about the center·lines for length and width. 

Available On Standard Logic Cards - Available from EECo 
as Long Line Isolating Driver/Receiver catalog module #04047, 
04048, D4049, D4050, D4051-
Available from Raytheon Computer as Universal Interface and 
Driver/Receiver catalog #MUIl, MUI2, MUI3, MUI4, MUI5, MUI6. 
Available from Iso·Switch Corp. for Scan be/ Applied Development 
family and for other standard logic card families. Contact factory 
with your design requirements. 

switches a re pro
vided, and the anal· 
ogy of a double· 
pole· single. throw 
relay is applicable. 

I osc·1 

Series 1100, 1200, 2200 

W'--··OOI-r;';il1, 
.. ..~ •. + Pi".030 

diameter 
- --

j~:.i:~ m 
mm 

" 
ISO-SWITCH Ordering Information 

I~·I 
Packaging 

Series 1500 

Series 1100, 1200, 2200 
(Series 1300 and 2300 have 
same dimensions, but DIP 
I.C. pallern) 

Logic Cards 
Single Pin Location & Max. Switch Max. Load Price 

Model Number or Dual Pin Assignments Current Volts 1-9 

Package = l.4"L x l.l"W x O.4"H (Top View) 
1113 S -+~'""'" 50 30 24.30 
1123 S 

IN ~:+-===: 100 30 26.30 FOB Costa 
1133 S ____ -.0 150 30 29.90 Mesa, Calif. 
51114 S 50 60 43.25 Terms: 
51115 S --D 100 60 45.25 'h% 20 

1213 S 

IN F ___ 

50 30 26.20 
Net 30. ____ + _0 E + __ _. Prices 

1223 S 100 30 28.20 subject to 
1233 S --D-=: 150 30 31.80 change 
2213 0 IN ~::!:~ 50 &50 30 34.20 without 
2223 D _+.0 E.+~-

100 & 100 30 39.50 prior 

~~~~age = r" L x ~49" r x .74" H 

(TOP VIEW) notice. 

"0" ~ I!r 
50 30 24.30 

1523 S F6 I 19K 100 30 26.30 
1533 S ' . 150 30 29.90 

Data Terminals - Available for standard and custom interface applications. Contact factory for detailed information. 

ISO-SWITCH Corp. 2955 Randolph Street, Costa Mesa, California 92626 (714) 540-3244 'Patent Applied For 

eem /1969 See YELLOW SECTION for Local Offices, Phones 783 
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DP-1 Digital Incremental Plotter designed for use online, 
offline or with time sharing. Produces clean, clear 
graphic records annotated with alphanumerics at 300 
increments/sec. Two step sizes: .01" or .005", Z-fold 
paper moves bi-directionally and is perforated for tear 
out to file size. Paper is 11" wide x 144'. Accepts AC 
or DC coupled inputs. Free 5 year software update 
service. Request Bulletin #468 DP-1. 

Price $3550 

DP-3 Digital Incremental Plotter with 22" wide plotting sur
face. Plots at 300 increments/sec. with .01" or .005" 
step size. Step size can be changed in minutes. Z-fold 
paper 22" wide x 144' is perforated for convenient 
tearout. DP-3 can be used online, offline or in time 
share mode. Accepts AC or DC coupled inputs. 5 year 
software plan included. Request Bulletin #868 DP-3. 

Price $6400 

DP-5 Ultra High Speed Digital Incremental Plotter for com
puter graphics. Plots at a continuous speed of 1200 
increments/sec. Conventional (300 increments/sec.) 
programs can be used at approximately 4 times nor
mal speed. Step size is factory set at .005" or .0025". 
DP-5 features 11" wide x 144' long Z-fold paper for 
operational convenience. May be used online or off
line, and accepts AC or DC coupled inputs. House
keeping software for plotting for 5 years. Request 
Bulletin #269 DP-5. 

Price $11,000 

PTC-3 Plotter/Teletypewriter Controller allows graphic plot
ting at a remote time share terminal. PTC-3 acts as 
the interface between a 103A2 Data set, or equivalent, 
or an appropriate acoustical coupler and the tele
typewriter and plotter. Incoming data can be accepted 
normally on the TTY or displayed graphically on the 
plotter. Controller is available in a desk or housed in 
a wrap-around case for bench or table mounting. May 
be used with DP-1 or DP-3. Request Bulletin #468 PTC-3. 

Price $5250 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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Graphics At Its Best 
MTR"'1 Magnetic Tape Reader 

operates with the DP-1, 
DP-3 or DP-5 to form a 
complete offline plotting 
system. MTR-1 is available 
for 200 BPI 7 track, 556 BPI 
7 track or 800 BPI 9 track 
tape. Unit accepts 8 112" 
reels. Drives 300 step/sec. 
plotters, DP-1 and DP-3, or 
1200 step/sec. plotter, the 
DP-5. Rewind speed is 75 
IPS. Single capstan drive and 
single edge tape guides min
imize tape wear. Entire unit 
is supplied in a desk allow
ing convenient surface to set 
plotter. Request Bulletin 
#868 MTR-1. 

Prite200 BPI, 7 Track 
$12,500 (less plotter) 

MTR-9 Offline Digital Plotting Sys
tem offers fast computer 
plotting with 10 to 40 times 
less computer time and tape 
usage. MTR-9 features Mo
hawk Data Recorder for I/O 
capability. Available for 7 or 
9 track IBM format and 
operates DP-5 (DP-1 or 
DP-3 ) incremental plotters. 
New End-Steptm Mode soft
ware compresses computer 
time and tape length by a 
factor of 10 to 40. High 
speed search with block se
lection and many other fea
tures. Mohawk 700 or 900 
owners need ·not purchase 
enti re system and save 
$8000.00. Housekeeping 
software for plotting for 5 
years included in price. Re
quest Bulletin #369 MTR-9. 

Price 200 BPI, 7 Track 
$21,000 (less plotter) Lease-Purchase Plans Available 

(fi}@M@~@(fi) I .nS1'rumen1' DIVISION OF BAuacH&LDM8~ 

4&50 T~RMINAL AVENUE, BELLAIRI!, TEXAS 77401 

(713) .157 740;1 CABLE HOI NCO 

eem/1969 See YELLOW SECTION for LDcel Offices, PhDnes 785 
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METRIC 
Systems Corporation 

CUSTOM DIGITAL SYSTEMS FROM STANDARD SUBASSEMBLIES 

HIGH DENSITY 
DATA TRANSMITTER 

MODEL 8062 

Model 8062 High Density Data 
Transmitter will accept serial 
Azimuth, Elevation and Range 
data words from a . radar s.et. 
Timing pulses and a parallel 
time word are obtained from 
a time code generator. 

The transmitter will accept 17 
serial bits of Azimuth and Ele
vation data, a 20-bit Range word 
and two 36·bit auxiliary words 
which may be manually set in 
through the use of front panel 
switches. 

DATA TRANSMITTERS 

LOW DENSITY 
DATA TRANSMITTER 

MODEL 8031 

Model 8031 (CASY II) receives 
digital Radar Acquisition Data 
from a 7094 .computer in the 
form of three 13-bit data words, 
6 auxiliary bits and one sub-synch. 
The words are parallel dumped 
into a 4S-bit input buffer register, 
transferred to a shift register and 
shifted out serially at 480-bits/10 
frames per second rate. 

The output bits modulate a 1920 
CPS carrier to drive a standard 
600 ohm telephone line. An inter
nal test generator is provided 
which is capable of simulating 
computer commands. 

MODEL 8023 

MULTIPLE RADAR 
DATA TRANSMITTER 

Model 8023 

Real Time Data System, 
Model 8023, .is the entire 
digital data link between 4 
AN/FPS-16 radars and a Uni
vac 1218 computer. I nterro
gate and Shift commands 
generated by the system are 
transmitted to the 4 radars. 
Incoming digital radar co
ordinate words are tagged 
with 9-bit identification and 
23-bit time information, con
verted to Univac format, 
stored, and fed into the com
puter upon command. 

DATA DISTRIBUTION SYSTEMS 

Model 8033 Data Di,tribution System transmits up to 80 channels 
of digital data from a centrally located transmitting station to 
any number of remotely located receiving stations. A complete Data 
Distribution System consists of a single 8033-1 Encoder unit located 
at the central transmitting station and a 8033-2 Decoder unit located 
at each receiving station. The Transmitting Encoder accepts up to 80 

DIGITAL DATA DISTRIBUTION BY 
RADIO LINK 

separate input data lines and converts to a single output line suitable -~.~o-" 
for transmission by a radio link. The Decoder receives the single line CHANNELS 

serial information and reconstructs the original 80 channel input data. 
Each of the 80 data channels may be operated at bit rates as high 
as 1000 bits per second. The system contains a unique frame 
format and precision crystal clock to insure that the output data is an 
accurate reproduction of the input information. The system is all 
solid-state using Metric Systems' standard plug-in printed circuit cards. 

ENCODER 
8033-1 

DECODER 
8033-2 

BINARY/DECIMAL CONVERTERS 
BINARY/DECIMAL CONVERTER AND DATA DISPLAY 

MODEL 
8025-A 

The Model 8025-A Binary-to-Decimal Converter/Display is a device for the rapid 
conversion of straight binary coded words of up to 19 bits to their decimal equivalent 
and displaying the result. 

The unit illustrated can complete the conversions and present a display of up to 
six digits in less than one millisecond. 

The converter requires parallel input, one line for each bit. The input word is 
scanned from the most significant bit, in turn, to the least significant bit. If a "I" is 
present, pulses equal to the decimal eauivalent of that carticular bit are sent to the 
decimal counter. After all the bit lines have been scanned, the decimal counter will 
contain a count equivalent to the decimal value of the input binary word. The decimal 
counter output, which is a 1-2·4-8 code, is converted to straight decimal in a series 
of NIXIE DRIVERS which drive the indicator tubes. 

It can be seen that since each decade is loaded with its decimal equivalent of a 
binary bit in a parallel fashion, most significant bit first, the time required for a 
complete conversion is far less than that required by simply counting up the bit 
equivalent one pulse at a time. Furthermore, since the display is loaded by pulses 
equal in number to a particular bit equivalent, the bit equivalent is a matter of choice 
or mathematical relationship making it possible to read the input binary word in any 
terms, Le., bits, radians, degrees, minutes, seconds, miles per hour, pounds, ounces, 
feet per second, etc., in fact, any function that can be quantized. 

Metric Systems Corporation produces an assortment of digital equip
ment ranging in scope from simple logic modules to complex digital 
instrumentation systems. Digital Systems designed and fabricated by 
Metric Systems are now in operation on both the Atlantic and Pacific 
Missile Ranges and most other Aerospace Instrumentation installations. 
Metric Systems invites your inquiries for solutions to problems involving 
specialappl ications_ 

METRIC~ 
Systems Corporation 

736 N. BEAL STREET 
FORT WALTON BEACH, FLORIDA 

Tel: (904) 242-2111 ,. 
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METRIC 
Systems Corporation 

CUSTOM DIGITAL SYSTEMS FROM STANDARD SUBASSEMBLIES 

TIMING E.QUIPMENT 

Model 8379 

Timing System. Model 
8379 provides Atlantic Mis
sile Range Time Codes 81, 
82, Cl, 01, and 05. The 
system features automatic 
or manual WWV synchroni
zation, a WWV receiver, a 
synchronization osci 1I0scope, 
a waveform monitoring 
OSCilloscope, a test point 
selector sWitch, and a ver
satile output patch panel. 
Models designed for ground 
station, airborne, or ship
borne operation areavailable. 

AMR TIME CODE 
GENERATOR 

Model 8379.1 

IRIG TIMING SYSTEM 
Model 8020 

Timing System Model 8020 
generates IRIG Codes A, B, 
C, and D. The system contains 
receivers for automatic or 
manual synchronization to 
WWV, VLF or LORAN "C". 
Other features are: a Decimal 
Time Display in. H~urs, Min· 
utes, and Seconds, an oscil
lator stability of 1 part in 
10" per day, an oscilloscope 
for waveform monitoring and 
fine synchronization, and an 
output panel for patching 
time codes and pulse rates to 
anyone of 10AC and 12DC 
line driver amplifiers. 

IRIG TIME CODE 
GENERATOR 

Model 8020·' 
Model 8020-1 Time Code 

Generator simultaneously 
generates IRIG Codes A 

.. . 8, C, and 0 synchronized 
to within 1 microsecond. Additional features include: 
Solid-state printed circuit card construction, taper
·pin wiring, propagation delay correction to better 
than 1 microsecond, digital time retard and advance, 
parallel binary coded decimal Time-of-Day, and 
parallel straight binary Time-of-Day in millisecond 
Increments. Other output formats and pulse rates 
are available on special order. 

CAMERA TIMING UNITS 

ASKANIA 8021 
The Askania and Bowen Camera Demodulators ex

tract remote camera control and timing signals from 
the IRIG Time Code "8" signal. The units provide 
relay closures initiating shutter operation and high 
level neon outputs for film track. timing. Three 
cameras may be started or stopped, remotely and 
independently, using three camera demodulators 
with channel selector switches set for three dif
ferent IRIG "B" control function bit channels. 

TIME DISPLAY 
Model 8729 

Time Display Unit Model 8729 is a 
format translator and visual indicator, 
accept one of several standard time 
present a decimal time display in 
and seconds. The unit is completely ~.'lr-""'",.,""u, 
including power supply and removable indicator 
section. Solid-state modular construction is em
ployed throughout and provision·s are incorporated 
for driving as many as 12 remote indicator units. 

DIGITAL DATA PROCESSING EQUIPMENT 
DATA FORMAT CONVERTER 

Model 

Digital Data Format Converter (DECON), Model 
8005, accepts 5 separate digital words in .parallel· 
reflected binary code and provides readout infor
mation in serial straight binary code. The unit is 
designed for standard 19-inch rack mounting and 
is entirely solid-state except for indicator lamps. 

PEDESTAL DIGITIZING KITS 

" AZ and EL 
Control Unit Shift Registers Encoders 
Metric Systems manufactures a variety of digi

.tizing kits for use on two-axis pedestals having 
a.ccuracies ranging from 13-bits to 21-bits. The kits 
provide serial data suitable for recording on mag
netic tape and a· Decimal Display for operator use. 
Digitizing kits include the following items: Azimuth 
and Elevation Shaft Angte Encoders, Azimuth and Ele
vation Data Registers, Data Control Unit, and Azi
muth and Elevation Decimal Display Units (optional). 

STANDARD PRINTED CIRCUIT CARDS 

Metric Systems produces a large variety of Stand
ard Printed Circuit modules. Most often used types 
are stocked for rapid delivery on custom data 
systems. Printed Circuit modules are fabricated on 
41 pin 4Jh" x 5Jh" epoxy impregnated fiber glass 
boards. Each printed circuit logic module is indi
vidually inspected for quality of construction and 
te~ted for circuit performance. 

DIGITAL MOVING'TARGET 
SIMULATOR 

Model 
8007M 

Metric Systems Corporation produces an assortment of digital equip· 
ment ranging in scope from simple logic modules to complex digital 
instrumentation systems. Digital Systems designed and fabricated by 
Metric Systems are now in operation. on both the Atlantic and Pacific 
Missile Ranges and most other Aerospace Instrumentation installations_ 
Metric Systems invites your inquiries for solutions to problems involving 
special applications~ 

eem /1969 
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MANUAL INTERVENTION & DISPLAY 
SYSTEM 

MAID 
MODEL 8038 

The Manual Intervention and Display System 
(MAID), Model 8038, was developed to provide a 
means for controlling the IBM 7094 Computer on a 
real time basis from a remote location. Real time 

• control and intervention can·, in many cases, elim
inate the necessity of reprogramming the computer 
when unaccounted for developments arise. A more 
flexible control is obtained over the computer by 
having real time manual intervention .. 

AUTOMATIC DIGITAL 

MODEL 8054 

The Automatic Diglta I Data 
Logger, Model 8054, p'erforms 
storage, conversion, panty gene
ration, and logging of binary 
coded decimal (BCD) data gene
rated by the AN/GJQ-9(V)2 
Checkout Sequence Programming 
Set. The input data to this 

system is recorded on magnetic tape in an IBM 
compatible format. 

The record length is variable and in the case of 
manual data, is controlled by manual operation of 
an "end of record" switch. Record length is limited 
only by the computer or the interface equipment. 

METRIC~ 
Syst.ms Corporation 

736 N_ BEAL STREET 
FORT WALTON BEACH,FLORIDA 

Tel: (904) 242·2111 
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Al:.I LOGIC SCIENCE, INC. 

SERIES 93 
multi-channel 
TAPE RECORDER 

• SCHOOLS 
• INDUSTRY 
• OFFICES 

FEATURES 
• 30 hours uninterrupted stereo playback/automatic • Optional remote-control mode _ .. other access' 

rewind • Harmonic distortion less than 0.3 % 
• Random selection from 81 22-minute programs • Signal-to-noise ratio greater than 40 DB 
• Record capability from tuner, phono, or recorder • Stereo separation greater than 30 DB 

• Monitored lapsed-time indication on front panel • Frequency response 50 Hz to 13 kHz 

SERIES 70-3000 DIGITAL LOGIC CARDS 
• FLEXIBLE - Fundamental I C family with flexibility to meet diverse and complex applications. Both DTL and 

TTL logic are employed to avoid design limitations_ 

• SYSTEM DESIGN - Full compatibility for diversity of application and high reliability to guarantee advantageous 
cost/performance index. 

• RELIABLE- Rigid quality control and conservative component ratings to guarantee maximum performance 

OCT21 Octal decoder, buffered inputs CDA31 6, 4-input hi-speed NAND gates 

SG21 Selector gate/2 sets of 8 2-input gates, 1 to CR31 8-bit clocked counters 
each of 2 outputs DRN21 8-channel data receiver/-signals 

SG22 16 selector gates to a single output line DRNS21 Same as above, shaped 
SRN21 8-channel negative data receiver shaped, DRP21 8-channel data receiver / + signals 

-23 5-, 10-,20usec 

SRP21 8-channel plus data receiver shaped, 5-, 
DRPS21 Same as above, shaped 

-23 10-,20usec EG21 8, 4-input expander gates 

STP21 4-channel data xmtr shaped, 5-, 10- 20 ND21 12, 2-input NAND gates 
usec ND22 9, 3~input NAND gates 

UG25 6, universal f/f ND23 6, 4-input expandable NAND gates 

UF28 8, universal f/f ND24 Same as above, wired for OR 

VF022 Variable-frequency oscillator, voltage-tuned ND31 12, 2-input hi-speed NAND gates 

XCG21 Crystal oscillator, with or without crystal ND32 9, 3-input hi-speed NAND gates 

BR21 15-bit register/common clock & DC reset ND33 3, 4-input hi-speed NAND gates 

CDA21 6, 4-input buffer/drivers ND35 5, 8-input hi-speed NAND gates 

Add 200 to card model designation for fllil-ceramic integrated circuitry. 

AJ:I Prices and specifications available upon request 
P.O. Box 10096, San Diego, California 92110 (714) 276-1464 
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~NATEL 
SPECIALISTS IN SIGNAL CONDITIONING AND SYNCHRO CONVERSION 

1 NATEL SYNCHRO TO DC & DIGITAL CONVERTERS 

SYNCHRO TO DC 
CONVERTER MODEL 406 

.Provides one DC output voltage 
(either 0 to" 5 or + 10V) lin
early proportional to rotor shaft 
angle (Q to 360°). Accuracy: 
±6 min. 

SYNCHRO TO SINE/COSINE 
CONVERTER MODEL 401* 

Provides 2 DC output voltages: 
one proportional to sine of 
rotor shaft angle and the other 
proportional to cosine of rotor 
shaft angle. Accuracy: ::1,3 min. 

SYNCHRO TO DIGITAL 
CONVERTER MODEl 4060 

Provides either a 12-bit paral
lel or a 4-character BCD output 
corresponding to rotor shaft 
angle. Accuracy: ::-: 6 min. 

SYNCHRO TO DIGITAL 
CONVERTER WITH DISPLAY 

(Angle Position Indicator) 

MODEL 4061** 
Provides a 4-digit display as 
well as same outputs as Model 
4060. Accuracy: ± 6 min_ 

GENERAL SPECIFICATIONS FOR ALL ABOVE MODELS: (1) All accept standard 3-wire synchro or 4-wire resolver inputs; 11.7, 57, or 
90 VRMS, 400 or 60 CPS. (2) All are solid-state. (3) Tracking Speed: 7000' per sec. (4) Five to fourteen options available for each 
model resulting in maximum flexibility of models for your application 

* Also available Model 411, same as Model 401, but insensitive to reference 
voltage and frequency variations. **Model 4062 dual speed (1:36) also available. 

'Ji NATEL DEMODULATORS & MODULATORS 

SERIES LINEARITY & RIPPLE 
06006 .5% 
07006 .1 % 
08006 .05% 
INPUTS: From 0 - 1 mv to 0 - 25v 

(Multi-range units also available) 
OUTPUTS: From 0 to ± 1 v to 0 to ct 10vdc 
REFERENCE: From 5 - 115v (fixed) @ 60, 

400, 800, or 1000 Hz 
NULL & GAIN STABILITY: To 20uv / cC 
INPUT IMPEDANCE: 500K 
FREQUENCY RESPONSE: To 20% of ref. 

DEMODULATORS 
(Phase Sensitive) 

SERIES LINEARITY & RIPPLE 
0500 .5% 
0600 .1 % 
INPUTS: From 0 -Iv to 0 - 50v 
OUTPUTS: From 0 to ~ 2.5v to 0 to ± 10v 
REFERENCE: From 5 - 115v (fixed) @ 60, 

400,800, or 1000 Hz @ 100 mw power max. 
NULL OFFSET: ± .02% FS (0600); ±.1 % (0500) 
FREQUENCY RESPONSE: c,= 3 db to 20% 

of carrier (0500): to 10% of carrier (0600) 
ISOLATION: Input, output & reference are 

isolated from each other by 50 megohms 

MODULATORS 
(Phase Sensitive) 

SERIES LINEARITY 
06003 0.5% 
INPUTS: From 0 to cC 10v to 0 to ± 100vdc 
OUTPUTS: From 3.5 to 30 vrms 
OUTPUT WAVESHAPE: Sine 
DISTORTION: 2% max. 
MODULATION INTELLIGENCE: 20% of 

carrier 
NULL: .1 % of full scale output POp 
GAIN STABILITY: .005% / 'C 
OUTPUT POWER: Models up to 5 watts 

available 

NATEL TRANSDUCER AMPLIFIERS 

AC TO DC 
TRANSDUCER 
AMPLIFIERS 
(Carrier Amps) 

SERIES 800 

CARRIER AMPLIFIER SYSTEM 
For airborne str3in gage or pressure 
measurements. Designed to accommo
date half or full bridge and LVDT type 
transducers. Calibration and bridge com· 
pletion networks are provided internally. 
Provides 5 vrms into ten 120 ohm strain 

INPUTS: From 0-2.5 to 0-100 mv rms, 
OUTPUTS: From ±lv to ±10vdc or ±1D rna. 
LINEARITY & RIPPLE: ±0,5% 

gage bridges, plus powering the carrier amplifier demodulators. The amplifier demodu
lators provide four gain ranges, i.e., 1 mv to 100 mv input provide ± 1 volt or ± 1 
madc full scale output. 
This is typical of the many systems Natel has designed. Send us your specs for a 
thorough analysis of your requirements. 

GAIN AD!.: 4:1 or 5 positions, 
SHORT CIRCUIT PROOF. 

PROMPT DELIVERY AVAILABLE ON ALL MODELS 
For new complete catalog or further data on your specific application, consult the factory (Attn: Phil Diamond, V.P. Marketing) 

CUSTOM UNITS built to your precise specifications may be provided by NATEL 
based on past, successfully proven designs. SEND US your complete specifications 
for a prompt and thorough· technical analysis and quotation, 

l:l NATEL ELECTRONIC IN DUSTRIES INC. 
7129 Gerald Avenue, Van Nuys, California 91406 / (213) 782-4161 / TWX (910) 495-1765 

eem /1969 See YELLOW SECTION for Local Offices, Phones 789 
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PRECISION DIGITAL-TO-RESOLVER SYNCHRO AND RESOLVER/SYNCHRO

~NORTH AT LAN TIC industries, inc. 

Digital To ResolverjSynchro 
Converters 
These units provide a complete' high-speed interface from 
digital to analog systems, enabling precise simulation of 
resolver/synchro data. All converters feature semi-conduc-

tors, integrated circuits, and precision trigonometric trans
formers. Basic models. use 400 Hz as the signal data 
frequency, with optional operation at other frequencies from 
50 Hz to 10 KHz. A variety of system-oriented options are 
available in each model, and multi-speed or multi-channel 
systems can be provided. 

Series 538-Digital-To-Resolver{Synchro Converters 
The Series 538 D/R-S Converters offer 9- to 17-bit single
speed resolution with digital input as binary angle. The 
input register is strobed and the digital data is then held 
until the next strobe. The internai logic selects the appropri
ate trigonometric transformer taps, thus simulating actual 
4-wire resolver or 3-wire synchro data at the selected line
line voltage. Built-in protection circuits are provided for 
power-line voltage and frequency transients, overload and 
short-circuit. The Model 538/30 "shoebox" unit provides 9-
to 13-bit resolution with 6-minute accuracy and the Models 
538/10 (full-rack) and 538/20 (half-rack) converters pro
vide 14- to 17-bit resolution with better than I-minute accu
racy. Options include 50 Hz to 10 KHz signal data 
frequencies, special input logic and multi-speed outputs. 
Series 536 D/R Converters and Series 537 D/S Converters 
are also available as single-mode units. 

Model 660-Digital Angle Generator 
The Model 660 Digital Angle Generator provides digital 
angle input data and data strobe signals to the Series 538 
D/R-S Converters. Useful in semi-automatic test system 
applications, static data angles and angular data rates from 
1 arc-minute/second to 2000° /second can be generated from 
an internal or an external clock. Typical optional features 
include 2-speed digital data output and start/stop angle. 

Model 537/31-MIL-T-21200 DIS Converter 
Designed and qualified to MIL-T-21200, the Model 537/31 
Digital-To-Synchro Converter accepts binary inputs, pro
vides solid-state-switched, precision trigonometric trans
former conversion to 90 V and 11.8 V line-line synchro 
signals to an accuracy better than 50 arc-seconds with 
built-in short-circuit protection. Computer-related functions 
include "acknowledge" pulse, "busy" pulse, and 1 MHz 
clocked input serial data. Design MTBF of 13,000 hours. 

Digital-TO-AC-Converters 
Model 508/10-Digital-To-AC Converter 
In automatic test systems, this solid-state-switched, a-c 
ratiometric converter can be directly programmed from a 
punched card reader, a paper tape reader, or a digital com
puter. Featuring BCD digital data input with 10-micro
second data acceptance, the Model 508/10 400 Hz D/ AC 
Converter has a ratio of zero to unity with 5-decade (BCD) 
resolution and is accurate to .005% (50 ppm). Also available 
is the Model 508/11, which accepts a pulse train input and 
provides an a-c ramp output. Higher accuracies, different 
resolution, and inversion mode are available as specific 
options. 

AID-Oj A Converters 
Model 480/31-A/D-D/A Converter 
Designed and qualified to MIL-T-21200, the Model 480/31 
A/D-D/ A Converter is a state-of-art device incorporating 
16 multiplexed A/D conversion channels and 11 D/ A chan
nels. The A/D Converter has bipolar ranges up to 32 vdc 
with measurement accuracy to 0.02% full scale. The D/ A 
Converter provides non-inverted and inverted ratio conver
sion with 25 vdc output and a maximum conversion time of 
600 msec, with accuracy to 0.01%. Computer-related func
tions include channel selection and read command. Featured 
are a self-test mode and module fault isolation. Design 
MTBF of 14,000 hours. 
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TO-DIGITAL COMPUTER-INTERFACE, AND ATE EQUIPMENT. 

Resolver/Synchro To Digital 
Converters 
These converters provide a complete high-speed interface 
from analog to digital systems through continuous conver
sion of analog resolver and synchro data into digital data at 
angular velocities up to 20,0000/sec. High-speed continuous 
tracking is achieved through use of a unique electronic servo 
technique which provides velocity constants to 200,000 sec-1 

and eliminates any data staleness errors. These 400 Hz con
verters feature semiconductors, integrated circuits, and pre
cision trigonometric transformers. A wide selection of 
application-oriented options including operation at other 
frequencies from 50 Hz to 10 KHz are available in specific 
models. Multi-speed and multi-channel systems are also 
available. 

Model 545-Automatic Angle Position Indicator 
This instrument is offered with .01 0 resolution and accuracy 
or with .0010 resolution and 10-second accuracy for all line
to-line voltages from 11.S to 90 V at 400 Hz. The digital 
angle is both displayed and available in BCD format at the 
rear connectors. Remote or front-panel selection of resolver 
or synchro input, line-line voltage range and operating mode. 
Operating modes selected as Track (the instrument continu
ously follows· the input data), Update (the instrument tracks 
for 200 msec, then holds until receipt of another command), 
and Auto-Update (repetitive track/hold sequences) with a 
Variable Display Time of .5 to 3 seconds. Optional remote 
readout, analog d-c null output, data freeze command, signal 
frequencies 50 Hz to 4.S KHz, multiplexed and multi-speed 
units. 

Model 546f31-Synchro-To·Digital Converter 
Designed and qualified to MIL-T-21200, this model converts 
l1.S V line-line 400 Hz synchro signals to 16-bit binary 
angle data on 10-multiplexed channels. The accuracy is .010 
with tracking speed to 20,000 0/second and velocity constant 
of 200,000 sec-1 with input channels programmed by logic 
level address signals. System-related functions include self
test at 60 0 increments, and module fault isolation. Com
puter-related functions include "read command," 1 MHz 
clocked output serial data, "data ready" and "acknowledge" 
signals. Design MTBF of 10,000 hours. 

Building Block 54 
A special version of the Model 545 designed as a part of the 
GPATS(General Purpose Automatic Test System) system. 
It operates from 50 Hz to 5 KHz, includes module fault iso
lation. and provides digital output without display. 

Angle Position Indicators 
High-speed performance 400 Hz servos for field test and 
production test measurement of synchro and resolver trans
mitters. The half-rack API-S025 provides accuracy of 6 arc 
minutes, repeatability of 30 arc seconds, and slew speed of 
25°/second with a digital readout display. Optionalretrans
mit components, dual-mode, and two-speed operation. Also 
available for operational use, 2" and 3" diameter units. 

~NORTH ATL~J!:;::i~ 
TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803 • 516-681·8600 

eem /1969 
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New Headquarters for 

MDS/OEM MARKETING 
are at 

P.O. BOX 630 - PALISADE ST., HERKIMER, N. Y.13350 

792 

TEL. 315/866-6800 

Phone or write for: 

Complete information, specifica
tions and prices on Paper Tape 

Punches and Readers - High and 
Low-Speed Line Printers- Dig
italStrip Printers - Buffered Tape 
Units- Card Punches and Readers 

MOHAWK DATA SCIENCES CORPORATION 

~.~~.~~~~~!~~.~ nnl' 
Telephone 315/866·6800 ~ ® 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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PA.- .A.. 
DIGITAL CLOCKS 

SOLID STATE-ELECTROMECHANICAL 
For computers, data logging, missile launch count-down display and 
control. Multi-channel digital time programming for control of automatic 
processing and radio/TV broadcasts. Variety of logic outputs compatible 
with most data readout devices. Single or multiple remote glow-tube or 
projection-type time displays. 

SOLID STATE CLOCKS 
For countdown and/or elapsed time. 
time-of-day_ Combined calendars 
provide day-of-year or month-day_ 
Various time bases, time data out
put formats and displays available. 

ELECTROMECHANICAL 
DIGITAL CLOCKS 

Time resolution down to one second. 
Single or multiple isolated contact 
closure outputs in la-line decimal. 
teletype code. and/or any BCD for
mat. Wide choice of number and 
type of time displays_ 

AUTOMATIC RACE TRACK 
TIMING SYSTEMS 

Automatically measures and dis
plays the precise quarter mile 
times and finish time for all types 
of races and for all race distances. 
Designed for operation by non
technical personnel. 

DIGITAL TIME 
PROGRAMMERS 

Standard units accept time data 
inputs from solid state or electro
mechanical digital clocks and pro
vide any number of precisely timed 
signal outputs as pre-selected by 
the wiring of one or more program 
plugs_ 

COUNT jDOWN, COUNT jUP 

~ DIGITAL CLOCKS 

Used in missile launch. testing. 
radio-television - anywhere time 
is counted down. then afterward 
elapsed time is observed_ 

DIGITAL 
CALENDARS 

Provide nonambiguous contact 
closures in parallel form corres
ponding to date in Month-Days 
(months from 01 to 12. days from 
01 to 31) or Day-of-the-Year (from 
001 to 365)_ Used in data logging. 
process control or other date of 
time oriented systems. 

P.AR.AB.A~, INC. 

features: 
• All silicon semiconductors. 
• Plug·in circuit modules. 
• Front panel access. 
• Options: Automatic transfer to bat

tery operation during line 
power failures. Strobed 
logic output_ Special tim
ing pulses. Sidereal time. 

Write for Tech. Bulletin No. 465-22 A 

features: 
• Time Synchronized to line frequency 

or external pulse input_ 
• Countdown/elapsed time or real time_ 
• Outputs interface readily with 

digital systems_ 
• Special time-controlled pulse 

closures available. 

Write for Tech. Bulletin No. 1066-27 

features: 
• All solid state electronics_ 
• For track, turf, and harness races. 
• Output drives two tote board display 

units. 
• Automatically programs photocells 

for selected race distances. 

WRITE FOR DESCRIPTIVE 
LITERATURE 

features: 
• Programmed time interval accuracy 

well within the clock resolution_ 
• Display of output channel numbers 

and status available_ 
• Complete program changed in sec

onds by replacing program plugs_ 

Write for Tech Bulletin No_ 566-24 

features: 
• Available with digital logic 

output or for programming and 
recording. 

• Plus/minus count in most time 
ranges and resolutions. 

• Projection type or Nixie displays. 
• Standard system operates up to 

40 displays_ 

Write for Tech. Bulletin No. 162-16A 

features: 
• May be ordered in Month-Day or 

Day-of-Year Models_ 
• Outputs in decimal or various 

codes of binary coded decimal. 
• Projection type or Nixie displays_ 
• Switch for leap year correction_ 

Write for Tech. Bulletin No. 1066-29 

Special Design Charges eliminated through 
hundreds of off-the-shelf designs_ 

3017 E. Las Hermanas St., Compton, California 90221 • (213) 537-1771 

See YELLOW SECTION for Local Offices, Phones 793 



Featuring: 
• FRONT PANEL MOUNT 
• DESK OR BENCH USE 
• DIGITS RESETT ABLE INDIVIDUALLY 

CSA and UL approved. motor & cord 6-Digit 
Read Out 
3" high 
SV2" wide 
3 112" deep 
WI. 2 lb •. 

$16.50 

DIGITAL CLOCK 
SECOND BY SECOND 

Time registered on 5 polygonal drums. One Hour 
drum, one TO-minute drum, one minute drum, two 
seconds drums. 4 1/ 2 "h, 12"w, 3 1/4'1d. WI. 6 Ibs. 

Consists of Tymeter Digital Clock Movement, mount
ing bracket, window escutcheon assembly, 2 time 
reset assemblies 

Anodized metal dustproof case. . 

#IIO-12H ................... 12Hour 
#130-12H ................... 12 Hour 

# II 0-24H ................... 24 Hour #131-24H ................. , .24 Hour 

DIGITAL CLOCK 
12 and 24 hour 6 digit read ou' .. 
minutes, 10 minutes and hours. Rotat
ing visual 1 RPM calibrated seconds 
drum. 4'h"h, 6"w, 3'/4 "d. Wt. 3112 
Ibs. Anodized metal dustproof case. 

#160-12H .'~ ... , ... 12 Hour 

#161-24H ......... 24 Hour 

24-HOUR DIGITAL 
READ OUT CLOCK 
Calculates time automatically. 
Stainless steel case with walnut 
wood ends. 3 7/a"h, 7 3/ 4 "w, 
3%"d. WI. 3 lb •. nov 60 Cy. AC. 

#920-24 Hour ........ $25.50 

#920-12 Hour ........ $24.50 

ELAPSED TIME 
DIGITAL COMPUTER 
Stop and Hold control. Auto
matically computes and reg~ 
isters minutes, 10 minutes, 
hours. Rotating 1 RPM cali
brated seconds wheel. Anodized 
metal dustproof case. 41h" h, 
6" W, 31/4" d. Wt. 31h Ibs. 
- AVAILABLE 
60 Minutes. 12 Hour. 24 hour 

#162 ...................... $58.50 

ELAPSED TIME 
DIGITAL COMPUTER 

6 DIGIT READ OUT 
Automatically calculates and registers elapsed time 
in hours, 10 minutes, minutes and seconds. Sec
ond by second. 4';" h, 12" w, 3'h" d. WI. 6 Ibs. 
Slop and Hold Control. Counf down and Count up. 

#115 
Available In: 

30 Minute 12 Hour 
60 Minute 24 Hour 

$58.50 

ELAPSED TIME 
DIGITAL COMPUTER 

Automatically calculates and regis~ 
ters elapsed time in seconds. Second 
by second 2 digit read out ... 00-59. 
4" h, 6" W, 3';"" d Wt. 3'/2 Ibs. 
Anodized metal dustproof case. Stop 
and Hold Control. Count down and 
count up. 

#96-LARGE FIGURE COUNTER .... $87.50 

ELAPSED TIME 
COUNTER 

Digitsresettable individually. Stop 
and Hold Control. Time Control 
switch, Anodized metal dustproof 
case .. '31/:;1" h, 5112" W, 31/4" d. Wt. 
3V2 Ibs. 
RANGES: 

Hours ..... . ........... 99,999 hours 
Hours, and tenths of 

hours .............................. 9,999.9 hours 
Minutes ..... 99,999 minutes 
Minutes, and- tenths of 

minutes .................... 9,999.9 minutes 

#120 ............................ $38.50 

Digits %" high, 19/32" wide. 
Digits resettable. Stop and Hold 
Control. 10V2" W, 31/2 11 h, 41f2" 
d. Wt. 51/2 Ibs. 
RANGES: 

Seconds .............. 99,999 seconds 
Tenths of minutes 

9,999.9 minutes 
Minutes .............. 99,999 minutes 
Tenths of Hours ............ 9,999.9 
Hours ...................... 99,999 hours 

, 
@;' '''' ..... 

"'"..M........... < 

• ,'» 99999 
~ '- , 

CALCHRON CALENDAR and * TYMETER 
DIGITAL 
CLOCK 
Digits resettable jndivi.d~ 
ually. Anodized metal 
dustproof case, 41/211 h, 
12" w, 3'/2" d, Wt. 6 Ibs. 
* #125-12H - 12 Hour 
*#125-24H - 24 Hour 

#125 .......... $125.00 

DIGITAL TIMER 
for All-Purpose 

Laboratory & Industrial' 
TEST TIMING 

Adjustable reset stop to enable rapid 
repeat timing~ Closes load circuit 
du ring 0 Rafter (. preset interva I. 
Buzzer sounds at end of interval. 
120V 60 cy. AC. Ranges available: 
57 seconds by seconds, 57 minutes 
by minutes, 11.5 hours by 1f4 hours, 
23 hours by V2 hours, 57 hours by 
hours. 5"h, 5Ih"w, 3V2"d. Wt. 31h Ibs. 

#90 ............................ $25.00 

ALL TYMETERS AVAILABLE IN ALL VOLTAGES & CYCLES. CATALOG OF COMPLETE LINE ON REQUEST. 

PENNWOOD NUMECHRON CO. - TYMETER ELECTRONICS 
7249 FRANKSTOWN AVENUE • PITTSBURGH, PA. 15208 • DIAL 412 - J71-4200 
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• pioneer magnetics incorporated 
1745 BERKELEY STREET, SANTA MONICA, CALIFORNIA 90404/ TEL: 213-393-0136 

COMPUTER TEST EQUIPMENT AND POWER CONVERTERS 

computer clock track recorder 
A versatile, accurate instrument 
which places precision clock 
origin pulses and tracks on disc 
and drum computer memories. 

FEATURES: 
• Applies perfect track with no mea

surable closure error. 
• Easy and quick. Save time in setup 

and production. 
• No other equipment required. 
• Automatic push-button operation. 
• Portable instrument. 

SPECIFICATIONS: 
OUTPUT FREQUENCY: up to 5MHz. 
NUMBER OF BITS: up to 524,287. 
RECORDING: Ferranti or NRZ. 
CLOSURE ERROR: not detectable. 
JITTER: less than 10 nanoseconds, bit to bit. 
DISC/DRUM SPEED: 600 rpm to 24,000 rpm. 
INPUT LEVEL: down to l5MV pop. 
WRITE CURRENT: 10 to 200MA. 
PROGRAMMING: front panel selection. 
OPERATION: push buttons, illuminated. 

APPLICATIONS: 
• Computer discs and drums. 
• Servo systems - Tachometers, constant speed drives. 
• Laboratory - Frequency multiplexing and filtering of 

pulse trains. 

computer power supplies 
P.M.I. specializes in military and industrial power supplies 
for computer applications. A wide variety of inputs, AC or 
DC, are accommodated with standard designs. Multiple out
put regulators are modular and isolated. Full military speci
fications and quality control are provided. 

airborne computer 
power su pply 

MODEL 
PM 1854 

INPUT: 21VDC to 36VDC. 
DC OUTPUTS: 4 isolated outputs, 116 watts total. 
MECHANICAL: Size: 64 cubic inches. 

Weight: 3 pounds. 
QUALITY: All components TX level. 
APPLICABLE SPECIFICATIONS: MIL-E-5400, MIL-I-61Bl, MIL

STD-826, MIL-STD-81O. 
ENVIRONMENT: Manned aircraft, per MIL-T-5422. 

Ambient Temperature: - 55°C to + 100°C. 

FEATURES: 
Minimum size and weight 
Minimum cost 
Maximum efficiency 
Maximum reliability 

9-channel computer 
power supply 

INPUT: 120VAC L-L, 3.p, 400Hz. 

MODEL 
PM 1779C 

D.C. OUTPUTS: 9 isolated channels with remote sensing. 
810 watts total. 

QUALITY: Shipboard service. 
CONSTRUCTION: Modular design for commonality of parts 

and rapid service. 
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RAYTHEON COMPUTER M-SERIES IC ANALOG & DIGITAL MODULES 

M-Series Integrated Circuit Digital Modules ••• a module 
system, not just a line of circuits. 

With Raytheon Computer's new M-Series Integrated Circuit 
Digital Modules, the digital designer has for the first time a 
true module system, not just a line of circuits. The modules 
themselves, the connectors, cases, power supplies, and 
power distribution scheme have been so thoroughly engi
neered that the designer can concentrate on his digital data 
problem, not the mechanical details of putting it together 
and making it work. 
The M-Series logic system offers the user these specific 
advantages: 
1. Complete complement of digital and analog modules, 

cases, power supplies and accessories. Over 80 types of 
cards available with DTL or TTL integrated circuits. 

2. Module connectors unitized in groups of 10, 30 or 40 on 
aluminum plates; eliminates handling and mounting of 
separate connectors. Mounting ·plate is used as system 
ground plane to minimize noise. 

3. Power and ground distribution in module cases simpli
fied by use of laminated bus bars. Power wiring errors 
eliminated and assembly time reduced. . 

4. Point-to-point wiring minimizes capacitance. 
S. Connector and hardware configurations designed for 

automatic wire wrapping-provide fast system delivery, 
high reliability, low cost and wiring consistency. 

6. MINIVERTER, MINI-DAC, and other analog instruments. 
In addition, Raytheon Computer offers complete technical 
documentation such as Application Notes which include 
useful "Hints and Kinks" for the systems designer, recom
mended tools and general information about the M-Series 
line. 
In line with the M-Series system concept, Raytheon Com
puter offers complete backup and support in the following 
areas: 
1. M-Series on-the-shelf stock of approximately $250,000.00. 
2. Stock of wire wrap kits with all tools necessary. 
3. Automatic wire wrap service available to all customers. 
4. Assistance from field or factory application engineer

ing staff. 
5. Custom analog or digital modules for special re

quirements. 

GENERAL SPECIFICATIONS See catalog SP-230 for complete specifications. 

ELECTRICAL AND ENVIRONMENTAL 
Type of IC Logic: 

Compact optimum form 
factor (3 x 3.65 inches). 

All components and 
connector pins identified by 
silk screen call-outs. 

Coordinate system quickly 
identifies components for 
trouble shooting. 

One-sixteenth inch thick 
glass epoxy. flame retardant 
FR 4 material exceeding 
MIL-P-13949. 

Power supply decoupling on 
all modules. 

Polarizing key slots prevent 
insertion into wrong connector. 

Etched connector with 40 
pins; Four reserved for power. 

DTL Dual-in-Line for medium speed applications. 
TTL Dual-in-Line for high speed applications. 

Input Logic Levels: 
Logic "1 ": +2.0 to +5.0 Volts 
Logic "0": 0 to +0.95 Volts 

Output Logic Levels: 
Logic "1": +2.~ to +5.0 Volts 
Logic "0": 0 to +0.5 Volts 

Noise Rejection: 1 Volt, typical 
Power Supply Voltage: 

+5V ±10% 
-5V ± 1 0% (used as bias for discrete component 

modules) 
Temperature: 

Operating: O°C to +70°C 
Storage: -55°C to +125°C 

UNIT CIRCUIT LOADING 
Input loading and drive capability for M-Series modules are 
specified in "unit loads" to simplify calculation of total 
loading on a driver circuit fanned out to several different 
circuit types. 
A unit load is the current required to drive the input of a 
NAND Gate (approximately 1.3 ma.). Since NAND Gates re
quire no input current when all inputs are at a logic "1" 
(+5 V), the unit load applies only to the logic "0" (Ov) con-
dition at a gate input. . 

MECHANICAL 
Physical Size 

Width: 3.0 inches 

One ground and eight signal 
test points in module handle. 

Plastic handle makes module 
insertion easy. . 

Color-coded module 
function. 

MINIVERTER-
10-bit ADe, l6-channel 
multiplexer and sample and 
hold on 10-connector block. 
Other versions available, 

Length: 3.65 inches (including handle) 
Mounting: 0.375 inch centers 

Connector: Etched-type 40 pin, gold-plated over nickel. 
Terminations spaced on 0.125 inch centers for insertion 
into Elco series 6303 Connector. 

Board Material: 1/16 inch thick glass impregnated, fiame 
retardant, blue epoxy Type FR 4 per MIL-P-13949. 

Conducting Material: 2 ounce copper 
Conducting Width: 0.020 inch nominal' 
Conductor Spacing: 0.010 inch minimum 
Test Points: 8 signal test points and 1 ground test point 
:Ground and power conductors are a nominal Va inch: 

CONNECTORS 
Mating connectors for the M-Series modules are Elco series 
6303 mounted on a clear anodized aluminum plate. For easy 
pin identification on the reverse side, the plate is silk
screened with a unique checkerboard pattern. Connector 
assemblies come with 10, 20, 30, or 40 connectors each, 
The Series 6303 connectors meet the applicable minimum 
performance requirements of MIL-C-21 097. Copies of the 
Elco test report are available on request. 
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RAYTHEON COMPUTER ANALOG INSTRUMENTS 
Raytheon Computer's analog and digital inte
g~ated circuit modules come in three packages 
to offer the systems engineer the most useful 
range of high performance data acquisition and 
conversion instruments at low cost. Typical is the 
MINIVERTER,TM which starts with 16 channels of 
multiplexing, a sample-and-hold amplifier and an 
analog-to-digital converter on a 10-module con
nector block. AID and 01 A converter resolution 
ranges from 10 to 12 bits binary/13 bits BCD, 
with speeds to 100KHz. Multiplexing, sample
and-hold and data distribution functions are 
available as individual modules. 

1. M-Series IC Modules. You can order individ
ual modules and put them together yourself. 
There are nearly 80 analog and digital 
modules, plus compatibly-engineered cases, 
hardware and accessories. All modules have 

1 2 

Analog Instrument Selection 

Instrument Model Designations 
-04 -06 

ADC's 10 Bit, 12 Bit,13 Bit (BCD) 

Mlniverters Channel Capacity 
10 Bit 64 128 
12 Bit 64 128 
13 Bit (BCD) 64 128 

Multiverter III 
15-bit 32 128 

(see detailed specs at right) 

DAC's 
10 Bit 16 48 
12 Bit 16 48 
13 Bit (BCD) 12 32 

Multiplexer 
MMUX1 NfA 64 

Sample & Hold System 
MSSH3 NfA 64 
MSSH4 NfA 64 

important features like ground and signal test 
points in handles, color-coded function decal, 
40-pin etched connector, etc. 

2. MINIVERTER, ADC or DAC, assembled, wired, 
tested and mounted on 10, 30 or 40 connector 
block. You supply external DC power, mount
ing case. We call it an -04 configuration like 
the MINIVERTER shown here. 

3. Complete analog instrument mounted in a 80 
module case with options like channel selec
tion controls, indicator lights, etc. We call this 
an -06 model, like the MINIVERTER system 
shown here. 

The newest instruments available in this package 
are a series of high speed MINIVERTERs which 
combine up to 64 input channels, a sample-and 
hold-amplifier and either a 100KHz, 150KHz or 
200KHz 12-bit analog-to-digital converter. 

The Modular MUL TIVERTER IJI® 
Buy only what you need. 

High Perlormance ADC 
• Over 100KHz Conversion 

Rate 
• 15-Bit Resolution 
• 0.01 % Accuracy 
State-ol-the-Art 
Sample-and-Hold Amplilier 
• 2 Microsecond 

Settling Time 
• 50 Nanosecond Aperture 
• Unique Ground Isolation 

Network 
Modular Construction 
• Requires less than 

200 Cubic Inchell 
• Mounts in Your Chassis 

or Ours 

• Modular 32-Channel 
Multiplexer Option 

• Built-in 16-Bit Indicators 
• Uses M-Series Modules 
Operates From 
DC .power Only 
• Less Than 25 Watts 

Required 
• Fast Warm-up-Less than 

60 Seconds 

State-ol-the-Art 
Multiplexer Switch 
• MaS Fiel d Effect Switch 
• High Speed-Less than 

2 Microseconds to Switch 
and Settle 

• 32 MUX Channels in Less 
than 70 Cubic Inches 

• Directly Compatible with 
AfD Converter 

RAYTHEON COMPUTER· 2700 SO. FAIRVIEW ST., SANTA ANA, CALIFORNIA 92704 (714) 546-7160 TWX 910-595-1570 
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RAYTHEON COMPUTER MULTIVERTER® 
AN INTEGRATED CIRCUIT MULTIPLEXER, SAMPLE-AND-HOLD AMPLIFIER 

AND ANALOG-TO-DIGITAL CONVERTER IN A SINGLE CHASSIS. 

Analog Input 
Channel Capacity 

(16 channels/card) ••••• , ••••• 96 channels w/o attenuato·rs 
48 channels w/attenuators 

Crosstalk ••••••••••••••••••••• 80 db with lKsource at 400 cps(j). 
Aperture Time ••••••••• , ••••••• 50 nanoseconds 
Input Range ................. , .. ±10 volts full scale 

w/o attenuators . 
± 100 volts fUll scale 
w/attenuators 

Input Impedance 
(w/o attenul!tors) ••••••••••••• ~~~n~:r' ohms min. for selected 

1000 meg·. ohms min. for 
unselected channel 

(w/attenuators) ••••••••••••••• 2OK ohms (±0.02%1 for either 
selected or unselected channels 

Mode Selection (2 Lines) •••••••. Z;n==3.9K to -15 volts 
Modes of Operation ••••••••••.. Sequence, 

Digital Outputs 

Digitize Only 
Random Address, 
Manual 

Logic "1" 

Parallel Data and "Busy" .' •••••. Standard: ,Logic "0" 
, , .. . Optional: Logic "1" 

Logic "0" 

Frame Sync .•••••••••••••.•. ,. 3.9K .to -15 volts 

·Vext 
--2-

o volts 
o volts 
V ext 
-2-

Clock Output ••• , ••..•.••••••.• Transl.ormer coupled 8· volt pulse of 
0.2 !,sec. duratlon·(lsolated Secondary) 
ZiI=10 Ohms 1,,;,.=20 m.a. 

Max. Source Impedance •••••.••• 1000 ohms lor specilled performance 
w/o attenuators 

Serial· Output ••.•••••••••• , •••• Same as clock output. A pulse is pres
ent every time that a Binary "zero" Is 
generated during the conversion. 

Temperature 
,Max. Voltage Overload@ •••••••• 100% full scale w/o attenuators 

25% of full scale w/attenuators 

Performance 
Throughput Rate ••••••••••••••• See ADC Table 
Accuracy at DC 

Linearity ................... ·.0.01 ± 112 LSB 
Long Term Drift •••••••••••••• 0.01 % Typical 
Temp. Coefficient ••••••••••.• 10 ppm/oC max. 
Crosstalk ................... 80 db with 1 K source at 400 cps(j) 
Voltage Ref. Stability ••••••••• 0.001% 

Temperature Range •••••• , ••• , ••• 0 to 50°C 
For extended Ranges See@ 

Warm up Time •••••••••••••• , •• 10 min. to rated accuracy 
Cooling ..•..•..•••.• : ......... Internal·muffin Ian 
Temperature Coefficient ••••.•.• 10 ppm/o C max. 

Mechanical 
Analog Inputs ..••••••••••••••• Malco Connector Panel (wired for 64. 

channels). 
Digital Inputs (mate) ••••••••.••. Amphenol Type 17·20500·1 or Cannon 

Type DD-50P. 
Typical Accuracy at 25°C will be within 0.02% (± 112 LSB) of lull scale. Display •••••.•••.••••••••••••• Amperex Indicators lor A/D Register 
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Digital Inputs 
LogiC Level (Input) •..••••• , •••• Binary "I" -6 volts to -12 volts 

" Binary "O'~ 0 volts ±.1 volt 
Start Line (1 Line)@ ........... :Z;n==3K to _ i 5 volts . 
Charinel Address (7 Lines max) .. Z;n=1.8K to -15 volts 

Size ........... , •••••.• , ...... 19" slide mounted drawer 
22" deep 
6'/.&" high 

Weight ........................ 60 pounds (tyP.) 
Power ........................ 105 to 125 vac 

60 to 400 cps 
(Fused at 3 Amp S.B.) 

GENERAL NOTES ON MULTIVERTER SPECIFICATIONS 
1 Crosstalk is measured as follows: A 400 cps full scale input 

voltage is applied through a 1000 ohm source impedance to all 
channels except the one being monitored. The 400 cps noise is 
measured on the selected channel which has 0 volts applied 
through a 1000 ohms source impedance. 

2 No more than 2 channels can simultaneously be overloaded (by 
100%) for the Multiverter to operate to rated specs. 

3 The aperture time of the system is affected by the rise time of 
,the "Start" pulse. . 

4 The Multiverter is capable of operatilig over a range of -20°C 
to +60°C at some reduction in performance. Contact factory 
for further information. 

Analog-to-Digital Converters 

Resolution Model Number Bit Rate Nominal AID Nominal Multiverter 
(Binary Instruments) Converelon Rate "Throughput Rate 

10 Bits' ADC21·10B·B 1.2 Mlcrosec/blt 75KC 55KC 
ADC23·10B·B 2.0 Micrqsec/blt 45KC 38KC 

12 Bits· ADC21·12B·B 1,2 Microsec/bit 64KC 50KC 
ADC23·12B·B 2.0 Microsec/blt 38KC 33KC 
ADC25·12B·B 3.5 Mlcrosec/blt 22KC 21KC 

14 Bits· ADC22·14B·B 2.0 Microsec/blt 33KC 30KC 
ADC24·14B·B 3.5 Mlcrosec/bit 19KC 18KC 

15 Bits· ADC21·15B·B 1.2 Microsec/blt 52KC 40KC 
ADC20·15B·B 3.5 Microsec/bit 31KC 27KC 
».DC24.15B·B 2.0 Microsec/bit 17\(C 17KC 

3 BCD Plus Sign ADC22·13D·B 2,0 Mlcrosec/blt, 35KC' 31KC 
(8·2·4·1 Code) 'ADC24~13D·B 3.5 Microsec/bit 20KO 19KC 

4 BCD Plus Sign ADC20·17D·B 2.0 Microsec!bit 27KO 25KC 
(8·4·2· '. Code) ADC24·17D·B 3.5 Microseclbit 161<0 15KC 

"Includes Sign ""Throughput Rate for entire Multiverter when using the AID Converter shown. 

RAYTHEON COMPUTER· 2700 SO, FAIRVIEW ST., SANTA ANA, CALIFORNIA 92704 (714) 546·7160 TWX 910·595·1570 
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Photocell Punched Tape Readers and Spoolers 

"The Standard of the Industry" 

Complete range of speeds to 1000 char I sec. • Automatic adjustment for 5, 7, or 8-channel punched tapes 

- Complete with solid state output amplifiers and control circuits • Unidirectional or bidirectional • 

Rugged, precision mechanical construction • Regulated power supply • No contacts to wear out or cause 

errors due to bounce • Ultra soft take-up feature in all spoolers - No extra charge for rack mount units 

• Self-adjusting brakes on all reader models - Integrated circuit models available 

Standard Readers 

To 300 characters! sec. Unidirectional or bidirectional, 
combining ultra·high reliability with low cost. Ideal 
for applications such as automatic test equipment, 
numerical machine control, digital computer input, 
high speed data communications, process control, 
telemetry data analysis, etc. 

To 1000 characters! sec. High speed, ultra-reliallle 
reader featuring a rugged precision mechanical 
tran~port system and modular construction. Available 
in unidirectional and bidirectional models. Used in 
high performance systems where very fast reading 
and stopping rates are required. 
Block-Star. Expandable by two line increments up to 
80 lines of storage. 

Combinations and Specials 

In addition to the standard models of tape readers and spoolers 
above, available individually or in combination, units with 
custom packaging and circuitry are available to satisfy special 
requirements and suit new applications. Reader models are 
available with 15,000 hour lamp and fibre optics to read a wide 
range of tape transparencies. 

l?EMEX Electronics 
A DIVISION OF EX-CELL-O CORPORATION ~@ 

Standard Spoolers 

Remex Tape Spoolers are high performance bidirec
tional units ideally suited to the corresponding Remex 
Photocell Readers. Or they can be used as modular 
units adaptable to the requirements of other systems. 
All models provide constant tape tension and self
adjusting electric brakes. The use of standard NAB 
reels on quick release hubs makes possible rapid and 
trouble-free changing of tapes. Other features include 
broken tape sensing and bidirectional rewind which 
can be controlled remotely and! or by a front panel 
switch. Long periods of maintenance-free service are 
assured by conservative engineering and the use of 
high quality components throughout. Available in 
models for 8" and 10Yl" diameter reels. 

New Models 

Combination reader/spoolers with 7V2 in. reels for 
speeds to 300 char!sec. and readers for speeds to 
400 and 1,000 char!sec. are now available. These 
units feature quartz iodine lamps, fibre optics, auto
matic tape compensation, TTL integrated logic, plug
gable options and rugged construction. 

5250 West EI Segundo Boulevard 

Hawthorne, California 90250 

Telephone (213) 772-5321 

TWX (910) 325-6219 
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REPUBLIC CORPORATION 9754 DEERING AVENUE 
CHATSWORTH, CALIF. 91311 
(213) 341-9200 ADVANCED TECHNOLOGY SYSTEMS GROUP 

The companion to the Model 102 is the Model 202 Synchro
to-Digital Converter. This new unit eliminates the necessity 
for peak sampling or sample and hold techniques in con
version of the synchro type signals to 13 bit accuracy. The 
unit can be commanded externally or internally to sample 
the synchro signal at any time in the AC reference cycle. 
Except when the reference passes through zero, a new sam
ple is available within 100 microseconds after a sample com
mand. The use of completely solid-state circuitry allows for 
a 32 channel multiplexed converter to be packaged into one 
3Y2" high chassis. Common mode rejection is ±50 volts. 
Input impedance is in excess of lOOk ohms resistive line-to
line and line-to-common. 

Republic data instruments are easily integrated into com
plete data systems commanding the broadest capabilities. 
By incorporating the Integrated Modular Processor (IMP), 
Republic can offer a single function, any system subroutine, 
or complete data control. Entire closed loop systems are 
available to accept synchro data and convert it to digital 

The Republic Model 102 Digital-to-Synchro Converter is a 
completely solid-state advancement over the Model 101. This 
unit has gained a wide ranging reputation for ruggedness 
and reliability in instrumentation systems. The Model 102 
utilizes the latest advances in integrated circuitry completely 
eliminating the heavy bulky transformers of conventional D 
to S Converters. Resulting package size is strikingly reduced 
to 25 cubic inches per digital-to-synchro data channel. Speed 
is greatly increased to a rate in excess of 50 microseconds 
per conversion. As with all other Republic data instruments, 
the Model 102 Digital-to-Synchro Converter may be utilized 
with the Integrated Modular Processor (IMP) without need 
for added interfacing. 

Republic's Integrated Modular Processor (IMP) is uniquely 
designed as an on-line, real-time data processor. IMP may 
be tailored to a wide variety of applications such as process 
control, radar data processing, weapon fire control, coordi
nate conversion, and data acquisition. In these applications 
IMP acts as the central computation and controlling element 
or as an adjunct to larger computers. Some of the IMP fea
tures include: a read only or core memory, versatile com
mand structure, indexed and indirect addressing, relocatable 
programming, buffered input and output, and a wide line of 
peripheral equipment. The IMP is designed to interface di· 
rectly with the Republic line of conversion equipment and 
uses the same family of logic modules-a feature that 
simplifies spares provisioning in complete systems. 

format (either BAMS or BCD). Further, these systems can 
derive an action statement from the computer program and 
control the mechanism from which the original data were 
obtained. Republic has the experience, capabilities, prod
ucts, and technical depth to provide an optimum system to 
solve your problem. 
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One stop source for digital systems components. 

Ie Logic Modules. 
T SERIES: SDS T Series modules are the best logic modules available at 
commercial prices. They utilize integrated circuits for high-speed and eco
nomy, and discrete components to achieve superior noise rejection and high 
fan-out. We use them in Sigma computers. T Series modules feature: * DC to 10M Hz, all modules, with plenty of margin. * Guaranteed noise rejection 1.5 volts. * 60ma per IC output for fan-out to 14 gates. * Natural logic functions AND, OR, NAND, NOR, all at low cost, so you 

can minimize design and hardware. * Simple wiring rules. * Over 200 modules available. * Design automation service is available to reduce your wire listing time. * Wiring service is available to wire chassis from your wire list. 

J SERIES: The J Series general purpose logic modules offer good performance 
and reliable operation at a budget price. J Series modules feature: * DC to 5MHz operation. * Ceramic dual inline packaged IC's for greater reliability. * Many MSI circuits are used to reduce system cost and size. * Ten front-edge test points for scope checks. * Removable test lamp assembly mates with test points for convenient system 

troubleshooting. * Wiring service is available to wire chassis from your wire list. * 52 pin connector provides easy access to all circuits. * Power and ground lines are bussed on mounting hardware to reduce wiring 
time. 

Systems Hardware. 
We offer a complete line of mounting hardware for your convenience in imple
menting your system. Our hardware is of the same rugged construction as our 
own Sigma computers. All elements are mechanically compatible to simplify 
assembly and reduce assembly and checkout tIme. Here are some examples 
ofthe items we sell: * Swing frames, for compact organization of large digital systems. * Ribbon cable assemblies for intra-system wiring. * Coax cable, mating connectors and cable trays to guide signals in and out 

of the system. 
* Individual mounting cases, fixed mount or hinged. * Power supplies for small or extremely large installations. * System cabinets, with local power control panels, to enclose all other 

elements. * Filtered blowers designed into mounting hardware for controlled air envi
ronment. 

AnalogjDigitallnstruments. 
We have a complete line of instruments to provide communication between 
digital equipment and a wide variety of analog devices. These include multi
channel A to D and D to A converters, and single-channel digitizers. 

MODELS MD4I AND MD5I : These are multiplexer-digitizer combinations 
designed for use as analog data gathering front ends for digital systems. The 
MD5I provides up to 64 multiplexed analog channels, a sample and hold 
amplifier, and a I5-bit analog to digital converter. The instrument needs only 
10 microseconds to select and digitize each channel. This is equivalent to 
an overall throughput rate of 100KHz. The overall accuracy is ± 0.0 1%, ± 112 
count, typical at constant temperature. 

MODEL DA40: This is a digital-to-analog converter that controls up to 16 
10-bit channels. The accuracy of each channel exceeds 0.1 %. The instrument 
may be used with analog recording devices such as CRT displays, X-Y plotters 
and strip chart recorders. 

eem /1969 

For further information contact local sales office or write Systems Products, Scientific Data Systems, 
701 South Aviation Blvd., El Segundo, California 90245. 

See YELLOW SECTION for Local Offices, Phones 801 
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SEALECTRO 
SEALECTROCARDT.M·CARD, BADGE AND TAB READERS 

10x10-10x12 
BADGE READERS 
Completely automatic Badge Reader$ that accept 
$tandard IBM and Friden Type Badge card$ in 10x10 
or 10x12 formats. Ideal for personnel identification, 
production control and process control operations. 

Go/no-go lights immediately indicate if the card 
is inserted correctly. No contacts actuate until the 
card is properly inserted. Remote solenoid-operated 
contacts sense hole patterns and read. Reaa func
tion is automatically held until feedback from sys
tem releases contacts and card is automatically 
ejected. Flexible output wiring allows bussed or 
discrete contact interface connections. 

12x51 TAB READER 
Accepts and reads standard 80 column TAB card, 
but limits read area to 51 columns, providing 612 
bits of information. Ideal for data acquisition in 
production control and other terminal operations of 
data processing systems not requiring full 960 point 
readout. 

Completely foolproof. Correct orientation and 
position ing of card electrically interlocks operating 
handle eliminating faulty readouts. Card is inserted 
in insertion slot, handle pulled down to read posi
tion, and unit is in operation. 

Utilizes same electrical contact assembly as 12 
x 80 Reader. Can be bussed vertically or horizon
tally. It may be used with completely discrete cir
cuitry for each of the 612 points. 

12 X 80 CARD READER 
The Sealectrocard card reader is designed to be 
completely compatible with all standard 12 x 80 
TAB type punched-cards. This unit combines fea
tures which provide maximum reliability, conveni
ence and economy in programming. The 12 x 80 
Sealectrocard is ideally suited as peripheral equip
ment for a wide range of computers or as a pro
gramming device. Programs consisting of up to 960 
bits of information can be read instantly from con
ventional punched-card formats. Features include: 
• Remote contacts with double contact wiping 

surfaces. 
• Positive mechanical lockout if a card is 

mis-orientated. 
• Wide choice of terminations. 
• Simple, fast operation even by unskilled 

personnel. 

~---'®PROGRAMMING DEVICES DIVISION 

~ ~~~~~~~~_RO cJ PHONE, 914 698-5600 TWX, 710-566-1110 

Sealectro Ltd. Portsmouth, Hants, England 
SuLECT.O Sealectro S.A. Villiers·le-Bet, Paris, France 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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TAURUS 
Card Readers World Leaders • In 

FEATURING HIGH RELIABILITY 

APPLICATIONS STANDARD 
A Complete Line of 

Punched Card Readers 

for Static and 

Serial Programming 

MILITARY USES: Ground checkout equip
ment, programming, testing, component 
testing, simulators, etc. 

SPECIFICATIONS 
Cards-I BM, Rem. Rand or others. 

COMMERCIAL USES: Batching of concrete, 
food, chemicals, etc.; automatic crane op
eration, automated manufacturing proces
ses, data processing, process control, etc. 

No. of Switches-10 to 960-(Form 
A, B or Cl. 

Electrical-Dry Circuit to 3 AMPS. 

M-3 
FULL IBM CARD 
STATIC READER 

Reads up to 80 columns, or 
960 switches, (comp lete IBM 
card), Most compact switch
ing array available. Reads 
indirectly for maximum re
liability. After insertion, 
punched hole has a closed 
switch, no hole an open 
switch. Switch reliability 
100,000 cycles. Mechanical 
reliability 500,000 cycles. 

S 
SERIES 
S·60, S·120, 

S·180 

For simple functions. Practical. Economical. Reads an en· 
tire card or part of one. Choice of 60, 120, or 180 reo 
placeable switches. Each switch can be removed or reo 
placed separately. Cards can be hand punched. 

JM-3 
STATIC READER 

FOR ONE HALF OF 
AN IBM CARD 

Reads up to 40 columns, 
or 480 switches, of an 
IBM card. After insertion, 
punched hole has a 
closed switch, no hole 
an open switch. Switc,h 
reliability 100,000 cycles. 
Mechanical reliability 
500,000 cycles. 

MODEL 
600 

SERIAL READER 

Relatively Slow But 
Inexpensive. 

Feed and Read ... Less 
than $1,000. 

Reads standard 80·column, 12·row cards, serially, column 
by column, 10 columns per second or less. Alpha·numeric 
or other symbols accepted. For on line computer, remote 
transmission, interfaced with other machines, numerical 
control, card duplication or correction. Sizes 61;4" High x 
93,4" Wide x 6V2" Deep. Automatic card feed available 
for sequential feeding of up to 200 cards. 

Also Teflon Terminals and Printed Circuit Board Guides 
CUSTOM BUILT UNITS ARE OUR SPE· 
CIALTY. We will fill your requirements 
in spacing, switch action, number of 
switches and any other special needs, 
and will determine the most economi
cal size and type for your operations. 
Send for 1969 Catalog. 

~ ~ TA U R US CORPORATIDN 
::~_ U LAMBERTVILLE, NEW JERSEY 08530 

-- - -- -- AREA CODE (609) 397·2390 

eem/1969 See YELLOW SECTION for Local Offices, Phones 803 
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I~ILJITJmI Transistor Electronics Corporation 
TELEPHONE BOX 6191 TELETYPE 

612-941-5737 MINNEAPOLIS, MINN. 55424 910-576-2860 

YOUR SINGLE SOURCE FOR 
SYSTEMS •• • ASSEMBLIES ••• COMPONENTS 

Computer Peripheral Display Systems 
Utilizing the various display and control systems and assem
blies shown on these pages, TEC provides communication 
terminal systems for remote data display and data entry. 
TEC's Series 500 family of DATA-SCREEN terminals, con-

Series 500 DATA-SCREENTM Terminals 
Displaying up to 1000 bright, easily readable stroke written 
alphanumeric characters, these CRT terminals include I/O 
logic, character generator, refresh core memory and separate 
keyboard. Page size CRT screen measures 8%" x 6%" and is 
combined with fixed message display areas_ Editing module 
options provide a wide range of computer controllable func
tions and permit fast, accurate message composition by rel
atively inexperienced operators. Series 500 terminals offer 

Complete data terminal system ... display panel 
assembly .. _readout, indicator or switch compo
nent: They're all available from TEC_ .. designed to 
fit your exact man-machine interface needs. Infor
mation display and control is TEC's only business 
and this single source capability allows TEC to 
meet your requirements most efficiently by inte
grating several product types into one display/ 
control assembly. Complete engineering design, 
fabrication, assembly and quality control provides 
the capacity to produce orders of any complexity 
and volume. 

trollers and related communication oriented display equip
ment provides versatile information display and control. These 
third generation terminal systems are unmatched in perform
ance, reliability and design and are competitively priced. 

versatile interface capability with most computer systems or 
they can be connected directly to data modems. Model 510 

DATA-SCREEN Controller offers control logic and multiplex

ing features for up to 32 terminals to provide economical 

multi-station CRT display systems. TEC's family of ' CRT 
systems allows either stand-alone or multi-station terminal 
operation. 

DATA-SCREEN Programmable Controller System 
Offers new dimensions in peripheral processing and data com
munications capability. Data concentration, code conversion 
and data preprocessing are a few of the functions that can be 
performed with this system. The Model 520 has 16 high speed 
I/O channels, fully buffered operation, with one microsecond 
cycle time, core memory expandable to 16K words of 18 bits 
each. The I/O unit interfaces with CRT displays, line printers, 
card handling equipment, teletype terminals and other com-

munications oriented peripheral equipment. 

The Model 520 has a variety of communication interface 
options which include direct computer connection at rates up 
to 285KHz; asynchronous and synchronous serial data trans
mission rates from 300 to 4800 bits per second. Interface 
adapter is IBM compatible and other computer system inter
faces are available on request. 

DATA-PANEl®, DATA-SCREENT.M. TRANSISTOR ElECTRONICS'CORPORATION 

804 Se.e YELLOW SECTION for Local Offices, Phones eem/1969 
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I ~ILJITJE: I Transistor Electronics Corporation 
TELEPHONE BOX 6191 TELETYPE 

612-941-5737 MINNEAPOLIS, MINN. 55424 910-576-2860 

INFORMATION DISPLAY/CONTROL 

DATA-PANEL ® Display System 
Conveys messages and symbols brilliantly and 
colorfully in a single viewing plane of any size. 
Only vital illuminated messages are seen. 
Permanently visible legends, lines and graphic 
symbols can be provided. Display costs are 
reduced because DATA·PANEL Display Sys
tems are provided as complete, pre-wired 
assemblies, with lamp control and interface 
logic if desired, ready to mount and connect. 
Flexible displays may combine graphic, annun
ciator and readout displays in a single inte
grated assembly that is self-supporting when 

Large mimic/annunciator panel reports status of power generator system for Louisiana 'Power and Light 
Company. 

mounted in a panel cutout_ Interface adaptability requires less computer or controlling logic in your system-cuts cabling costs 
too. 

Double length front 
replaceable legend 
lens with optional 
SPOT sWitch (shown). 

eem/1969 

Single 
lens with 2-ganged 
SPOT switches. 

Solid State DATA-MONITOR Annunciator System 
Provides reliable, compact, high density alarm displays at lower cost per 
point than similar competitive devices by integrating solid state annunciator 
logic into DATA-PANEL Display Systems. Flashing alarm indication is com
bined with audible alarm. Operator response to the problem turns off the 
audible alarm, but the indicator remains on steadily until the off-normal con
dition is corrected. Memory logic insures indication of passing alarms. 

Electronic Keyboard System 
Features a solid state, bounce eliminating interlock 
encoder actuated by TEC-LlTE Keyboard Switches. 
Pulse and momentary action switches duplicate feel 
and travel of electric typewriter keys. Elimination of 
mechanical linkages insures greater reliability. TEC 
Electronic Keyboard Systems serve as input term
inals for EDP and industrial control system and 
accomodate any code up to eight levels. Keyboards 
are custom built to meet specific key arrangements, 
enclosure colors and electrical connections. 

DATA-LINE Display System 
Modular in-line design permits intermixing of message display, 
neon or incandescent indicator/switch functions. Function 
options may be arranged in any sequence on .700" centers in an 
extruded aluminum frame. The frame, available in lengths to 
nearly four feet, forms the front bezel and provides panel mount
ing hardware. All lamps are replaceable. From every aspect, 
mechanical or electrical, TEC-LlTE DATA-LINE Display System is 
as versatile as your requirements. Price of DATA-LINE Display'S 

5witch indicator function compares favorably with other multi
Pens ·Sh~:;,nng;;';tChU'''dd pole lighted pushbutton switches. 
4-ganged SPDT switches. 

DATA-PANEL®, DATA-SCREENT.M. TRANSISTOR ELECTRONICS CORPORATION 

See YELLOW SECTION for Local Offices, Phones 805 
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I~ILJITJEI Transistor Electronics Corporation 
TELEPHONE BOX 6191 TELETYPE 

612·941·5737 MINNEAPOLIS, MINN. 55424 910·576·2860 

DIGITAL AND ALPHA READOUTS 
TNR·I0 
and 30 Series 

NIXIE tube with .610" high char· 
acters. Mounts on 1" centers. Mili· 
tary quality has dust cover and 
metal case transistors. 

TSR·70B Series 

I·C logic drives bright incandescent 
lamps of segmented readout Also 
offers buffer memory and decade 
counter options. 

Rugged NIXIE tube in lower cost 
commercial quality package offers 
same functions as TNR·10 and 30 
Series. 

TPDSeries 

Solid state driver/decoder package 
controls 6, 12 or 28 VDC incan· 
descent lamps of lEE Series 10 and 
120H projection readouts. 

TNR·70A 
and 70B Series 

I·C logic provides NIXIE tube 
decoder/driver function plus buffer 
memory and decade counter op· 
tions. Compact, highly reliable. 

TNR·71A 
and 71B Series 

Functions same as TNR·70A and 
70B Series but uses side viewing 
display tube for lower cost 

TEC offers the most complete line of readouts available from 
a single source: NIXIE® tube, segmented, projection, electro 
luminescent and is presently developing flap, dot matrix, disc 
and solid state (LED.) type readouts. All models are designed 
to operate from decimal or 4·wire or 8·wire B.C.D. inputs and 
are controlled by low level outputs of discrete or RTL, DTL and 
TTL I·C logic modules. Readouts can be combined with TEC's 
DATA·PANEL® Display Systems to provide an integrated, 
ready·to·mount display. 

NIXIE® Burroughs Corp. 

TRANSISTOR CONTROLLED INDICATORS 
TRANSISTORIZED 
MINI·lITE INDICATOR 

Long life, rugged neon lamp con
trolled by signals as low as 1.5V. 
Flat top or spherical lens shape 
offered. 
TBl Series adds isolated momentary 
switch with SPST-NO·DB, SPST-NC
DB or SPOT-DB options. 

LOW VOLTAGE 
NEON INDICATOR LITE 

Operates from supply as low as 2 
VDC-internally generates high volt
age AC to fire neon lamp. Can be 
controlled from signals as small as 
2 volts. 
lVB Series adds same switch-indi
cator function as TBL and TIB 
Series. 
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TRANSISTOR 
CONTROLLED 
INCANDESCENT lITE 
Til Series 

Replaceable incandescent lamp con· 
trolled by signals as small as .3ma. 
Thirteen lens colors available. 
TIB Series adds isolated momentary 
contact SPST·NO·DB, SPST-NC-DB 
or SPOT-DB switch function. 

SUBMINIATURE 
TRANSISTOR 
CONTROLLED INDICATOR 
STL Series 

ACTU" "" (I 
Subminiature (.360" diameter x 
.600" long body) Transistor Con
trolled neon or incandescent lamp 
offers same functions as MTL or TIL 
Series, but in compact package. 

TEC-LlTE Indicators use self-contained transistorized circuitry 
to control incandescent and neon lamps from low level out
.puts of discrete and RTL, DTL and TTL I-C logic modules. 
Many models offer integral isolated switches actuated by the 
lens. Incandescent lamps are replaceable by unscrewing the 
lens, long life neon lamps are permanently wired. A variety of 
lens colors and styles are offered as well as taper pin recep
tacle, Wire-Wrap, turret lug or solder terminals. TEC's cata
loged indicators can be custom designed to meet specific 
needs. Over 6000 special designs-electrical and mechanical 
-on file. 

SOLID STATE MEMO-lITE® INDICATOR 
TMl-I0 Series 

MEMO-UTE® with replaceable lamp 
offers memory function-turns on 
lamp with 2,usec., .Sma pulse
remains on when signal is removed. 
Lamp is turned off by interrupting 
supply or by resetting. Switch op
tion also available. 

TRANSISTOR CONTROLLED l.E.D. 
Solid State Indicator 
MTLED Series 

Integral, solid state logic controls gallium arsenide phosphide diode 
light source which offers almost infinite life and reliability, even 
under extremely adverse environmental conditions. 

MEMO-LlTE® TRANSISTOR ELECTRON ICS CORPORATION 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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AIRBORNE 
(Series 

SD 1000) 

GROUND 

OPTIONAL FEATURES 

SECTION 2000 

• Angular slew rates are unlimited 
• Tolerates wide variations in signal voltage, 

frequency and waveform with full accuracy 
• Simpler circuit techniques offer smaller 

size and weight, greater reliability, lower 
power consumption 

• Multiple Synchro Inputs: 1-16 or more 
• High Encoding Rates: 800 per second 
• Single Speed System Accuracy: ±6' over 

temperature range 
• Binary Output Code: to 13 bits 

representing shaft angle 
• Computer Compatible: Digital addressing 

and complete interface signals 

CUSTOM FEATURES 
• Temperature Range O°C to +71 °C or _54°C to +71 °C • Digital Data Processors for dual speed synchros 
• Serial and/or parallel outputs and binary - BCD conversion/scaling 

• Binary address or discrete channel selection 

• Simultaneous Sampling and/or Higher encoding Rates 

• Isolation Transformers on signal inputs 

• Power Supplies for 28v DC 

DT 102/103 
Teletypewriter 
Converter 
Iv Input 
3 Digit Printout 
8 level ASCII 
or Baudot 

• Digital - Synchro conversion with multiple 
synchro outputs 

• A/D and Multiplexer for AC-DC Analog Inputs 

• Power supplies for 400 Hz 

CM Series 
Converter -
Multiplexer 
Systems 
l-16,±lv Inputs 
10 bits, SeT/Par 
50,000/sec. or 
Synchro to Sine 

Cosine Codes 

OC2010, A,a,C AID 
Iv Input 
8 bits, Parallel 
l85,000/sec. 
0.6~ sec. 
acquisition time 

PM3l00 
Programmers & OC3l00 / 3101 
Sampling Networks A/D Converters 

Designers and manufacturers of CAPCODER and CAPLEXER Capacitive Charge Transfer Devices 

TOWSON LABORATORIES, INC. 
1400 TAYLOR AVENUE • BALTIMORE, MD. 21204 • AREA CODE 301 • 825-5200 

See YELLOW SECTION for Local Offices, Phones 807 
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Digital Converters 
Transmagnetics' Digital to SYNCHRO/RESOLVER 
and SYNCHRO/RESOLVER TO DIGITAL Converters 
find wide application in missile and aircraft navi
gation, control, fire control and guidance systems, 
in data processing, surface and subsurface craft, 
and in ground support, checkout and simulation 
equipment. 

Multichannel, dual speed and angle indicator 
readouts are available. 

Series 1602 SYNCHRO/RESOLVER TO DIGITAL 

Model No. 

1602-26C 
1602-115C 
1602-60M 
1602-50M 
1602R-26C 

Input 
Synchro 
Synchro 
Synchro 
Synchro 
Resolver 

Other Specifications 

Freq. Hz 

400 
400 

60 
50 

400 

Signal Level Reference 

11.8 L.L. 26V 
90 L.L. 115V 
90 L.L. 115V 
90 L.L. 115V 
11.8 L.L. 26V 

SIZE: 41f2 x DIGITAL OUTPUT: ACCURACY: OPERATING TEMPERATURE: 0 to 70°C For 
12 p.c.card. 12 bit TTL levels. 6 minutes. -55 to +85°C replace "C" by "M" in Model No. 

BCD Models: 
3 Digit TTL Levels Out: Insert 38 after 1602 in Model Number. 
4 Digit TTL Levels Out: Insert 48 after 1602 in Model Number. 

Series 1616 ANGLE POSITION INDICATOR 

Description: 
These devices furnish 3 or 4 digit "NIXIE" Readout of synchro or resolver inputs. 

Ordering information: 
Replace 1602 by 1616 in description of converters above. 

Series 1613 DIGITAL TO SYNCHRO/RESOLVER 

Model No. Output Freq. Hz Signal Level Reference 
1613-10C Synchro 400 11.8 L.L. 26V 
1613-90C Synchro 400 90 V L.L. 115V 
1613-60C Synchro 60 90V L.L. 115V 
1613R-10C Resolver 400 15V 26V 

Other Specifications 
DIGITAL INPUT: SIZE: 41f2 x ACCURACY; OPERATING TEMPERATURE: 0 to 70°C For 
12 bit TTL levels. 12 p.c. card. 6 minutes. - 55 to +85°C replace "C" by "M" in Model No. 

Synchro models Usted will drive torque receivers control or differential transformers. 
All models are short-circuit proof. 

SEE EEM 4900 AND 2200 
FOR SOLID STATE COM· 
PUTING SERVOS, MULTI· 
PLIERS, DIVIDERS AND 
OTHER TRANSMAGNET
ICS MODULES. 

DESIGN MANUAL 
Send for your free copy of Tra nsmagnetics' 
Design Manual 868. It describes and illus
trates more than 45 applications for trig
onometric modules. The "building block" 
modules, around which the manual is based, 
allow designers to develop all solid state 
computing systems. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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Multipliers 
Transconductance, quarter-square and pulse modula
tion type multipliers, Transmagnetics has them all in 
economy and computer grade, bandwidths from DC to 
10 Megahertz, military operating temperature range 
to -55 to +85°C. 

TRANSCONDUCTANCE MULTIPLIERS 
DC TO 10,000 KHZ MULTIPLIERS 
The following transconductance DC four quadrant 
multipliers permit selection of the bandwidth required 
at lowest cost. Gain varies smoothly, without break
points, a desirable feature in PPI and other visual 
displays. 

Freq. Resp. 
Full Output (KHz) Model Size· Inches 

40 375 .65 x 1.5 x 1.5 

300 382 .75 x 1.7 x 1.7 

1000 395CP5 .78 x 3.19 x 3.44 

4000 (30B) 384CP5 .78 x 3.19 x 3.44 

10,000 (30B 385 .78 x 3.19 x 3.44 

SPECIFICATIONS 

INPUTS: -10 to +10V 
OPERATING TEMPERATURE: 0 to 70°C 
SUPPLY: + and - 15V DC 
All units are available for -55 to +85°C operation 

Transfer 
Function 

XY/l0 

XY/lO 

XY/lO 

XY/lOO 

XY/I0 

Multipliers -
Pulse Modulation
Computer Grade* 
Pulse modulation multipli
ers are accurate, stable and 
repeatable. They represent 
the best buy in servo and 
trigonometric computing re
quiring only limited band
width. 

Multipliers -
Quarter Square
Computer Grade** 
Quarter square multipli
ers with diode-shaping 
networks are the most 
repeatable and stable 
wide-band multipliers. 

Model 350RP2* 350MP4' 380MP4" 380CP5" 

3 DB BW 100 Hz 100 Hz 

Size .78 x 2.53 .58 x 2.03 .58 x 2.03 .78 x 3.19 
x 3.22 x 2.28 x 2.28 x 3.44 

Operating -25to -55to -55to o to 
Temperature +85°& +85°e +85°e 700 e 

Input 100K,50K 100K,50K 10K ohms 10K ohms 
Impedance min. min. 

V ±10 ±10 -+-10 -+-10 
Output MA 2 2 2 2 
Accuracy 0.25 0.25 0.25 0.25 % FSR 

Supply DC ±15V ±15V ±15V ±15V 

Full Output 
KHz 20 20 

Analog Dividers 
In addition to the quarter square and pulse modulation 
type dividers below, the wide-band transconductance 
multipliers shown above can be connected as dividers 
or square rooters using an operational amplifier. Most 
models below are off the shelf. 

ANALOG DIVIDERS - COMPUTING GRADE 

Model 450CP2 450MP4 48OCP5 

Type Pulse Pulse '/.·square 
modulation modulation 

Bandwi'dth 100Hz(3dB) 100Hz(3dB) 20KHz (Full 
Power) 

Size .78 x 2.53 .58 x 2.03 .78 x 3.19 
x 3.22 x 2.28 x 3.44 

Oper. Temp. o to -55to o to 
700 e +85°e 700 e 

Conformity 
'12% '12% .5 to 1.25% % F.S. Range 

V ±10 ±10 ±10 
Output MA 2 2 2 

Supply DC ±15V ±15V ±15V 

Analog Squarers -
Wide Band 

480MP4 

'/4·square 

20KHz (Full 
Power) 

.58 x 2.03 
x 2.28 

-55to 
+85o e 

.5 to 1.25% 

±10 
2 

±15V 

These compact diode type squarers with 20KHz full 
power bandwidth are available for one or two quadrant 
input operation. The output amplitude is proportional 
to the square of the input. 

Model 751MP10 751CP10 752MP10 752CP10 

Quadrant TWO TWO ONE ONE 

Input -10 to -10 to Oto o to 
+10V +10V +lOV ±lOV 

Output o to o to o to o to 
±lOV ±lOV -lOV -lOV 

Size .56 x 1.53 .56 x 1.53 .56 x 1.53 .56 x 1.53 
x 1.53 x 1.53 x 1.53 x 1.53 

Oper. Temp. -55to o to -55to a to 
+85°e 700 e +85°e 700 e 

Conformity 0.5% FS 0.5% FS 0.5% FS 0.5% FS 

Supply DC ±15V ±15V ±15V ±15V 

SEE EEM SECTIONS 2200 AND 4900 FOR OTHER ANALOG 
AND TRIGONOMETRIC COMPUTING MODULES. SEE SECTION 
2200 FOR ANALOG SQUARE-ROOTERS - WIDE BAND. 

REQUEST DESIGN MANUAL 868, APPLICATIONS IN SOLID 
STATE TRIGONOMETRIC COMPUTING. 

See YELLOW SECTION for Local Offices, Phones 809 
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WORLD'S LARGEST 
VARIETY OF PRECISION 
COMPONENTS I 

VERNIDEX® 

The tiny module that 
converts digital inputs 
to an electro-magnetic 
readout. 

PART NO. 
06VEA·0022 

06VBA·0048 

06VBO·1l05 
3 Position 
Flag 
12VBB·I002 

12VAC·0015 

UNIT 
SIZE 

.390W. X 

.840H. X 

.8750. 

.390W. X 

.840H. X 

l.2500. 
.390W. X 

.840H. x 

.8750. 

.500W. X 

l.500H. x 
1.5000. 

.500W. x 
1.500H. X 

1.500D. 

• synchros • resolvers • servo motors 
• motor generators • tachometer generators 
• damping devices. gyro components 
• stepper motors and logic • de torquers 
*' please see section 4900 for detaifed catalog 

NO. OF 
VOLTS NO. OF SIZE OF PULSE LEADS 

D.C. CHAR. CHAR. MODE OR TERM. 
10 10 .156x.156 1·1·1·1 11 L 

10 10 .156x.156 1·2·1·2 6T 

10 3 .187x.187 Return to 3L 
Flag with 
Power Off 

6 10 .250x.250 Polarity 6 PIC 
Reversal 

6 11 .250x.156 1·1·1·1 12 PIC 

In addition to standard models above, Vernitron will manufacture to your specifications. 

ENUNCIATOR ® 

Visual readout device that converts 
from digital information and trans
mits readable, error-free messages 
instantly. 
Enunciator spells out any type 
command message or series of 
coded letter messages according 
to specifications. Messages are 
held even under severe shock and 
vibration conditions when power is 
cut off. Available in magnetic and 
non-magnetic offset modes in wide 
variety of voltages (6-28 D.C.) 

STEPPER MOTORS 

TYPE NUMBER 

Figure Number 

Weight 

Resistance} Phase 

Pow~r Input/Phase 

Current Input! Phase 

Stall Torque 

Max, Running Torque 
@ lOPPS 

Max. Unloaded 

10 POSITION 

'" 

""':;k""'" 
, , 

o , 
GREEN Y€LlOW 

~~, 

COMMON 

12 POSITION 

""':i(' """ , , 

, , 
HLUE YELWW 

o 
GREEN ~~~~6N 

PLANE TO BLOCKHOUSE 

GROUND 
TO 

ASTRONAUTS 

TRAFFIC 
SHIP TO 

CONTROLLER TO 
SUB 

HIGH SPEED 

TRAIN 

The basic parameters shown 
are guidelines for Equipment 
Design Engineers only. 
Please consult us regarding 
your special requirements for 
operating voltages and drum 
lengths. 

10-Position 12-Position 
ENUNCIATOR ENUNCIATOR ELECTRICAL 

CHARACTERISTICS Model 08EBA-BBO Model 10EAA-BBO 

VOLTAGE: Direct Current 12' 12' 

RESISTANCE PHASE: Ohms 140 150 

POWER PHASE: Watts 1.0 .96 

CURRENT PHASE: Amps .086 .080 

MECHANICAL "Voltage available-6 to 28 V. 

CHARACTERISTICS 10-Position 12~Posilion 

Diameter "d" .750 1.000 
Weight (less mtg. bracket) (Oz.) 1 2 
Accuracy :±:1 0 :±:1° 

Position Logic Logic 

1 A A 
2 A-B A-B 
3 B B 
4 B-C B-C 
5 C C 
6 C-O C-O 
7 D D 
8 D-E D·E 
9 E E 

10 E-A E-F 
11 - F 
12 - F·A 

Variable Reluctance Type 
_--- PERMANENT MAGNET TYPE (Step Angle- 90°) ____ ,~~ (Step Angle 15°) ~ 

oaMPA· OBMPA· 11MRA- 11MPA· t5MPA.· 15MPA- OSMRC· l1MRA- t5MRA· 
UNITS AA2·AO AA4·AO AA2·BO AA4·BO AAHO AA4·AO AA3·AO AA3·BO AAHO 

---. -------·+--+----1---1 
oz. 1.75 1.75 3.25 3.25 8.0 8.0 1.75 3.25 

-- _.- --,.~ --_.-
Ohms 325 100 120 60 75 60 78 30 50 

.-----
Watts 2.5 13 10 13 10 29 15 

.. _._- ----,-- ----
MA 105 370 250 700 250 600 205 480 480 

OZ.~irl. .22 .45 1.5 1.5 2.5 5.0 .7 4.0 4.5 
_. c--.--- ---

oz.-in. .10 .22 .75 .74 1.0 2.5 .35 2.0 2.4 
-- ------_._-- ----- ------

Stepping Rate PPS 130 240 225 225 100 120 800 1000 725 
t--------- ----1-----

Rotor Inertia gm-cm2 .15 .15 1.0 
----,..----

length in. 1.225 1.225 1.400 

the quality name in precision components 

f------ ----- ---

1.0 3.75 5.0 .15 1.0 1.0 
---- ._--- -----_.-

1.400 1.400 1.400 1.000 1.400 1.400 

r.A VERNITRON 

~ CORPORATION 

eem /1969 See YELLOW SECTION for Local Offices, Phones 811 
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ELECTRONIC (SOLID-STATE) SYNCHRO-IO-DIGITAL CONVERIERS 

• Direct digital control by direct 
computer interface. 

• Either single-speed or 
multi-speed operation~ 

• Proven reliability. 

• Simplest, lowest cost conversion 
technique. 

VERNITRON SERIES VDS (S) SPECIFICATIONS 

Input Code Input Ref Output (L-L) 

11 through 400Hz,26V 400Hz,11.8V 
13 bits or 400Hz, II 'W 400Hz,90V 
BCU 0-359_9 60Hz, 115V 60Hz,90V 

L-L 
lllhrough 400Hz, 11.8V 400Hz, 0.4'10 mv/deg 
13 bits 400Hz,90V 400Hz,lV/deg 

60Hz,90V 60Hz, 1 V/deg 

BCD 0-359.9 through 400Hz,26V 400Hz, 0.410 mv/deg 
0-359.999 400Hz,115V 400Hz, 1 V/deg 

60Hz, 115V 60Hz,IV/deg 

DIGITAL-TO-RESOLVER 

Input Code Input Ref Output (L-L) 

II through 13 bits 400Hz,26V 400Hz,26V 
400Hz, 115V 400Hz, 115V 

60Hz,90V 60Hz,90V 

L-L 
BCD 0-35~9 through 400Hz,26V 400Hz,26V 
0-359.999 400Hz,1l5V 4ooHZ,I15V 

60Hz,115V 60Hz, 115V 

L-L 
11 through 13 bits 400Hz,26V 400Hz,26V 

400Hz,90V 400Hz,90V 
60Hz,90V 60Hz,90V 

the quality name in preci'sion componen~s 

Simulates Accuracy 

TX, CX As TX: ±30' with TR load 

As CX: ± 10' 

CT ±10' 

± 3' avail; 13 bits or 
higher 

CT ± 10' std 

±3' avail; 13 bits 

Simulates Accuracy 

RX ±6' std 

±3' avail; 13 bits 

RX, RT ±6' std 

± 3' avail; 13 bits 

RT ±6' 

±3' avail; 13 bits 

VERNITRON 

CORPORATION 

812 See YELLOW SECTION for Local Offices, Phones eem/1969 
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VERNITRON 

ENCODER FEATURES 

• Life: 5 x 10· to 60 x 10· Revolutions, Depending on Application 
• Self Switching Circuits for Simplicity & Max Reliability 
• Unique Disc and Brush Designs 
• Outputs Available to Directly Operate with Standard Micro Logic 
• Full performance at + 125 0 (Optional) 
• High Slewing Speeds-1500 RPM (Momentary) 
• High Positional Accuracies 

*BUORD 
STANDARD 
FRAME SIZE 

f-----------. 
11 & 18 

11 & 18 

11 

18 

23 

COOE 

BINARY 

GRAY 

AVAILABLE SCANS 

VSCAN 

LINE & SELF SELECT 

GILHAM LINE & SELF SELECT 
- ---------f------

BINARY INTERNAL SELF SELECT 

BINARY INTERNAL SELF SELECT 

CAPACITIES 
----

28 SINGLE DISC TO 2 19 MULTI-DISC 

28 SINGLE DISC TO 2 19 MUlTI·DISC 

128,000 FT -16 TURNS 

27 SINGLE DISC TO 2 19 MULTI-DISC 

2 8 SINGLE DISC TO 2 19 MULTI-DISC 

23 B.C.D. INTERNAL SELF SELECT 0-359 SINGLE DISC TO +99999 MULTI-DISC 
--~~---+---------

23 B.C.D. EXCESS 3 INTERNAL SELF SELECT 0-359 SINGI,..E DISC TO +99999 MULTI-DISC 

31 GRAY LINE & SELF SELECT 2 10, SINGLE TURN TO 2 19 MULTI TURN _______ ~ _______ L _________________ _ 

*Available with leads or connectors. 

ELECTRONIC (SOLID-STATE) SYNCHRO-TO-DIGITAL CONVERTERS CONTINUOUS CONVERSION 
Solid-State reliability-no moving parts. Integrated circuits-practical, compact. Conversion speeds of up to 2.5 milliseconds 

VERNITRON SERIES VSD 100 (S) SPECIFICATIONS 

INPUT 
3 wire synchro, 11.8V or 90 V AC RMS line to line 
26Vor 115V reference 
60 or 400 Hz 
DC power: +15V @.125 rna, -15V @125 rna, +5V 
(i(325 rna 

OUTPUT 
12-bit parallel, binary word representing input angle 
Least significant bit = 5.27 minutes of arc 
Most significant bit = 180 0 

Output Logic: Binary "0" = +0.2 ±0.2V 
Binary" I" = +4 ± 1.5V 

Resolution: 5.27 minutes of arc 

VERNITRON SERIES VSD 200 (S) SPECIFICATIONS 

INPUT 
3-wire, 400 Hz synchro, 11.8V or 90 VAC RMS line to 
line 
26V referenr.e, 400 Hz 
60 or 400 Hz 
DC power: +15V @125 rna, -15V @125 rna, +5V 
@325 rna 

OUTPUT 
12-bit parallel, binary word representing input angle 
Least significant bit = 5.27 minutes of arc 
Most significant bit = 180 0 

Output Logic: Binary "0" = +0.2 ±0.2V 
Binary "1" = +4 ±IV 

Resolution: 5.27 minutes of arc 

MOTOR PROOUCTS OIVISION: 

Accuracy: 6 minutes of arc 
Tracking Rate: Up to 90 0 /second 
Operating Temperature Range: 0 to + 75°C 
Storage Temperature Range: _55°C to +125°C 
Size: 5 x 5 x 2 

OPTIONS 
13-bit output 
Seri al output 
Other logic voltages up to 28V 
Full temperature range of -55°C to +125°C (operating) 
Output blanking 
Faster tracking rates are available 
4-wire resolver input 
BCD output 

Accuracy: 6 minutes of arc 
Operating Temperature Range: 0 to + 75°C 
Storage Temperature Range: -55°C to +125°C 
Size: 514" x 53,4" x 2112" 

OPTIONS 
13-bit output 
Serial output 
Other logic voltages up to 28V 
Full temperature range of -55°C to +125°C (operating) 
Output blanking 
4-wire resolver input 
1.25 ms conversion time 
Internal multiplexing 
BCD ouput 

50 Galla Boulevard, Farmingdale, New York· (516) 694-5002 • TWX: 510-224-6890 
CONTROL COMPONENTS DIVISION: 
1742 South Crenshaw Boulevard, Torrance, California· (213) 328-2504 • TWX: 910-349-6250 
DIGITAL PRODUCTS OIVISION: 
59 Central Avenue, Farmingdale, New York. (516) 694-5002 • TWX: 510-224-6890 
MAGNETIC TECHNOLOGY DIVISION: 
21001 Kittridge Street, Canoga Park, Cailfornia 91303 • (213) 887-7700 • TWX: 910-494-1217 
EASTERN REGIONAL SALES: . 
50 Galla Boulevard, Farmingdale, New York. (516) 694-5002 • TWX: 510-224-6890 Cables: VERNITRON, Farmindale. N.Y. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 813 
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Name a memory-logic 
problem. . 
Pick a varian data 
solution. 

VersaSTORE III 

• 1.0 MICROSECOND FULL CYCLE OPERATION 
• 4096 WORDS UP TO 36 BITS 
• 8192 WORDS UP TO 18 BITS 
• FIELD EXPANDABILITY 
• AUTO ADDRESSING FOR EXPANSION UP TO 16K WORDS 
• OPTIONAL "SELF-TEST" 
• LOW COST 
• HIGH RELIABILITY 
• AUTO DATA GUARD 

Small Store 
. • 512-4096 WORDS BY 16 BITS/WORD 
• 2.4 MICROSECOND 
• LOW COST 
• CARDS ONLY OR WITH 3'12" x 19" RACK MOUNT CABINET 
• APPLICATIONS 

DATA STORAGE FORMAT CONVERSION' 
CODE CONVERSION TABLE LOOK-UP OPERATIONS 

Read-Only-Memory (ROM) 

• UP TO 2048 WORDS x 10 BITS (MAX) 
• 500 OR 250 (AVAILABLE) NANOSECOND CYCLE TIME 
• DTlITTL LOGIC 
• MODULAR CONSTRUCTION 
• INTERCHANGEABLE BRAID MEMORY 
• APPLICATIONS 

CHARACTER GENERATION FOR CRT DISPLAys 
MACHINE TOOL CONTROL 
CODE CONVERSION 
LOOK-UP TABLE 

Integrated Circuit Modules, 
Micro VersaLOGIC 

Micro VersaLOGIC is a complete new line of 5 M.C. general purpose 
integrated circuit modules designed to prov!de the systems engineer 
with all the necessary building blocks for an integrated circuit digital 
system. Micro VersaLOGIC incorporates many of the features of the 
proven VersaLOGIC line, such as NAND, NOR logic with wired.OR 
capability at the collector. Over twenty types of uVL modules are 
available including universal flip-flops, delay multi:vibrators, clock 
drivers, efficient 2, 3,. a'nd 4 input expandable gates, and pre
connected arrays such as dual binary counters, dual decade counters 
and dual shift registers. Interfacing modules for PNP to NPN 
conversion and power driving are also available. 

GENERAL uVL I.C. MODULE SPECIFICATiONS 

Logic Circuitry ............ DTL Type Output Logic: 
Logic Form ...... NAND, NOR with True ...................... +5v nominal 

wired OR at the collector False ................. +0.25v nominal 
Frequency ................ DC to 5 mc Fan Out ......... Up to 20 unitloads 
Power Supply .......... +5.0v + 10% Unit Load ........ l.6 ma, maximum 
Input Logic: Temperature: 
True ...................... +2.5v to 5.5v Operating .............. O'C to +70'C 
False ................... -0.5v to +0.5v Storage ............ -40'C to +125'C 
Noise Rejection .... , ... 1.2v typical Dimensions ........ 4.3 in. by 3.4 in. 

Connector ........... .40-pin, ELCO 
Type 7009 

Terminals ................... Taper pin 
• . or wire-wrap 

~varlan 
\!!YI data machines 

a varian subsidiary . 
2722 Michelson Drive· IrvIne, California 92664 
(714) 833-2400 

SALES' OFFICES: U.S., San Diego, Santa Monica and San Francisco, Cali,fornia; Vernon and Westport. Connecticut; Chicago. Illinois; Houston, Texas; Fort Washington, Pennsylvania; 
Washington, D.C.; Waltham, Massachusetts. INTERNATIONAL: Australia, Belgium, Canada. France, -Germany, India, Italy, South Africa, Sweden, Switzerland, United Kingdom and Ireland. 

814 See YELLOW SECTION for Local Offices, Phones eem/1969 
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WANG 
ELECTRONIC CALCULATORS 
... when you can't afford to wait 

200/300 Series Electronic Calculators 
Two unique and versatile families of calculators for all types of personal 
problem-solving from basic arithmetic computations to complex equa
tions and programmed calculations_ Simply choose the model that best 
suits your needs, whether it's figuring monthly mortgage payments, or 
rocket engine thrust coefficient. The 200 Series provides time-sharing 
economy for general business and statistical applications in four dis
tinctly different models. You can choose from ten models in the 300 
series: the 300 for high speed addition, subtraction, multiplication, 
division and reciprocals; the 310 for instantaneous vx and X2; the 320 
for logarithmic and exponential operations; the 360 with four extra 
storage registers; the 362 with up to 26 storage registers; and a choice 
of six more keyboards for trig functions by single keystrokes. CP-l and 
CP-2 Card Programmers plug into any of the above models and read 
80-step program cards to automate repetitive calculator operations. Up 
to four keyboards can operate simultaneously from a briefcase-size 
electronic package. 

370/380 Series Programmable Calculating Systems 
With these compact, desk-top keyboards, smaller than a portable 
typewriter, you can have at your fingertips immediate answers to 
many complex calculations at less cost than with full-scale computers. 
Both the 370 and the 380 have the same simplicity of operation of 
basic 300 Series calculators. Data storage capacity is significantly 
increased, with random access from the keyboard or under program 
control. The 370 utilizes 80-step prescored tab cards for program 
control, with programs as long as 480 steps. Model 380 programs 
are "learned" directly from the keyboard, which features plug-in 
magnetic tape cartridges of 40 to 640 step capacity. Both systems 
will branch, loop, perform subroutines, make decisions and mani
pulate arrays. The ability to add other input, output, or storage 
devices or on-line electronic input increases versatility and avoids 
fixed-system obsolescence. The most comprehensive program library 
available is furnished free with each system. 

MODEL 700 - The Ultimate Programmable Calculator 
Exclusive integrated circuit design concentrates maximum power, 
sophistication and convenience in a fully self-contained, calculator. 
The 700 stores programs on tape cassettes for up to 960 core-stored 
program steps. It has 120 data registers, each of which can add, 
subtract, multiply and divide. Additional features include: dual Nixie
type display, special keys for trigonometric functions, commands for 
loops, branches and subroutines as well as basic arithmetic and 
exponential keys. Execution speeds are the fastest of any electronic 
calculator anywhere. 

For application assistance or an immediate demonstration, call your nearest Wang office. 

WANG EUROPE S.A. 
68 Rue du Moulin. Brussels, 3 Belgium 

Tel: 19·25-34 &WANG 
LABORATORIES, INC. 

WANG LABORATORIES (CANADA) LTD. 
335 Bay Street, Toronto 1, Onto 

Tel: 416 364-0327 

DEPARTMENT 6-AC, 836 NORTH STREET, TEWKSBURY, MASSACHUSETTS 01876 - TELEPHONE: (617) 851-7311 

eem /1969 See YELLOW SECTION for Local Offices, Phones 815 
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CADC) Bantam Jack Panels 
Bantam Jack Panels are designed to satisfy the increas
ing demand for more compact patch fields in modern 
electronic and communication equipment. Bantam Jack 
Panels, with miniaturized jacks, provide twice the num
ber of jacks in a standard size panel. They require 
only % the rack space previously used by conventional 
panels. The new panel assemblies weigh 65% less when 
compared to an assembly using an equivalent number 

of jacks on a conventional jack panel. - Bantam Jack 
Panels are compact, lightweight, and yet provide the 
same dependable service as the long established tele
phone types. This new design offers 96 jacks (48 pairs) 
in a 1 % inch x 19 inch standard sized panel. The jacks 
on this panel are spaced to prevent the cross patching 
of adjacent circuits when using double plugs. 

specifications 
1. Panel: Aluminum alloy, extruded. Finished black anodized per Mil-A-

8625A. Overall dimensions 13;4"x19"-Standard EIA mounting centers. 
2. Jack Mounting: Four moulded plastic inserts, each provides for 24 

jacks. Pairs of jacks on K6 inch centers. Double-row panel provides 
96 jacks total. Blank inserts can be furnished where only single row 
of jacks is required. 

3. Designation Strip: Extruded clear plastic. 

P 1-731 
P1·737 
Pl-739 
Pl-724 
Pl-700 
Pl-736* 
Pl-738* 

Double row panel, assembly less jacks, holds 96 jacks. 
Double row panel, with 48 pair (96 total) Pl-818 jacks. 
Double row panel, with 48 pair (96 total) Pl-839 jacks. 
Panel inserts, less jacks, 24 holes. 
Panel inserts, blank (same as Pl-724 without holes). 
Double row panel, with 104 PJ-818 jacks. 
Double row panel, with 104 PJ-839 iacks. 

4. Panel assemblies are available with a wide variety of two and three
conductor jacks. See listing of Bantam jacks for complete details. 

*Panels with 104 jacks (26 per insert, jacks allan )-(, inch centers) are avail
able on special order. 

Custom panel assemblies with up to 104 jacks are available on special order. 

''''lr 2700 ~~ ",28 I 8125 -----I . r- 3410 __ ~ ____ ~--L 3410 -~I I 
~I . . I . _ ',J30'..-l 

76 .375 ,00000000000000000000·0, 592 
-.-----, 

'---1, __ ~8~187_-~' __ ----
__ - 831 

-----~ 
PJ.724 PANEL INSERT 

Bantam Triple Row Jack Panel 
Bantam Triple Row Jack Panels provides 144 jacks 
in a 25/8 inch x 19 inch size panel. The specifica
tion and construction 01 this panel is the same as 
Bantam Double Row Panels except width of panel 
is one and one-half the standard panel size. Mount
ing centers conform to standard EIA rack spacing. 
Three rows of jacks with 48 jacks in each row. 
These three rows are particularly desirable for use 
in 2 wire and 4 wire VF Circuit applications where 
space can be saved by having three verticle jacks 
appear as a jack set. When needed number plates 
or labels to show row functions can be furnished 
on special order. 

"BANTAM TRIPLE ROW JACK PANEL - 25/8" WIDE" 
BANTAM TRIPLE ROW JACK PANEL 

PJ-732 Triple Row Panel Assembly. less jacks, holds 144 jacks 
PJ-733 Triple Row Panel, with 144 PJ·818 Jacks 
PJ·734 Triple Row Panel, with 144 PJ-839 Jacks 
PJ·735 Trip!e Row Panel, with 96 PJ.839 Jacks (top and middle row) 

48 PJ·838 Jacks (bottom row). 

Bantam 2 + 1 Jack Panels 
Bantam 2 + 1 Jack Panels are the new
est development in the ADC line of Ban· 
tam components which offer the maxi
mum in patching density. These unique 
three row panels feature three minia· 
ture jacks on a single frame, which ef
fectively requires 113 less space than 
regular Bantam jacks. The Bantam 2+1 
panels include 48 of these three can· 
ductor jacks. in a standard size 13/4 
inch wide by 19 inch long panel. These 
panels were especially designed to pro· 
vide vertically positioned jack sets such 
as the "Line", I<Equipment" and IlMoni~ 

tor" jacks in a Voice Frequency Circuit. 
The Bantam 2 + 1 Jacks provided in 
these panels are available with solder 
type terminals and with wire wrap 
terminals. When required number plates 
or labels for identifying row functions 
can be provided on special order. 

eem /1969 

t 
I 3/4 

..---
I 1/4 
*----

,. 18 5/16 ------------1 r
O-------------------- 19 --------------------~ 

0000 
0000 
0000 

"BANTAM 2+1 JACK PANEL - 13/4" WI DE" 

PJ·721 Panel Assembly, with 48 PJ-821 Jacks 
PJ·721W Panel Assembly, with 48 PJ-821W Jacks 

ADC ADC PRODU'CTS 
6405 Cambridge St., Minneapolis, Minn. 55426 

See YELLOW SECTION for Local Offices, Phones 817 



SECTION 2100 IM"I"". 
(ADC) Bantam Jacks 
Bantam Jacks will meet the 
electrical, mechanical and en
vironmental requirements of 
the military specification for 
long frame tel~phone jacks. Al
though reduced in size these 
jacks will provide the same re
liable service equal to that ex
pected from regular size. tele
phone jacks. These jacks are 
available in a variety of two 
and three. conductor types, 
with isolated circuit contacts 
as well as normaIling contacts. 

115 161 

.---;---; 175 
T _L~ ~ 

.64 

2 CONDUCTOR JAtK 

3 CONDUCTOR JACK 

256 

SCHEMATIC PART 
DIAGRAM NO_ 

~ PJ-803 

~ PJ-808 

~ PJ-815 

~ PJ-816 

~ PJ-818 

IL==F P J-823 

~ PJ-836 

STACK 
HEIGHT 
(Inches) 

13/32 

43/64 

3.5/64 

35/64 

13/32 

27/64 

5/8 

43/64 

d)('~llil~'-~-E" i~J~l~CHKT 
l:t2~ -l:C I L09 

~ PJ-805 

~ PJ-824 

~ PJ-838 

~ PJ-839 

~. PJ-841 

~ PJ-880 

43/64 

35/64 

17/32 

43/64 

.375 ~ 
2.56 

3/4 

specifications 
Frame: Steel, Cadmium plate with chromate conversion coating to withstand 
50 hours of salt spray_ 
Springs: Nickel silver. 
Contacts: W. E. #1 gold. alloy, cross-bar contacts are welded to springs. 
Insulation: Spacers, Phenolic Type PBE-P per Mll-P-3115B. 
Bushing: Brass, silver soldered to frame. Finish same as frame. . 

Bantam Twin Jacks 
Bantam Twin Jacks are the miniature equivalent of 
the ADC PJ-4R2 "f .th'! WE 482ft •• These three \;Oii
ductor type jacks have normal contacts on both 
the tip and ring springs strapped, thereby reducing 
and simplifying wiring. The Bantam Twin Jacks are 
designed with sleeves on .796 inch centers and 
are made to mount in .the AQC PJ-731 Double Row 
Panels and the PJ-732 Triple Row Panels. Bantam 
Twin Jacks are available with s.older terminals and 
wire wrap terminals. 

2.78 

All of the above jacks are available on special order with Palladium cross-bar 
contacts. . . 
If gold plating is required for all surfaces, jacks should be ordered as the PJ 
number with a "G'.' suffix. ADC uses .00005 gold per Mll-G-45204, TYPE II. 
The solder lugs are not tinned for gold plated jacks. Any requirements other 
than those described require speCial notation. 

PJ-882 Bantam Twin Jack -
Solder Terminals 

PJ-882W Bantam Twin Jack -
Wire Wrap Terminals 

SC HEM AT I C 

Bantam· 2 • 1 Jacks 
Bantam 2 + 1 Jacks offer almost unbelievable 
space saving advantages .•. Savings even greater 
t~an regular Bantam jacks. Bantam 2 + 1 Jacks liter· 
ally permits tripling of the patching density of a I-V. 
Inch wide panel. This unique deSign features three 
jacks on a single frame. The jacks are three con
ductor types. Two of the jacks have normal con
tacts on both tip and ring springs. These normal 
contacts are strapped to ·simplify wiring. Ideally 
suited to VF Circuit applications where two of the 
jacks would function as "line" and "Equipment" 
jacks and the third as a "Monitor" jack. Up to 48 

",bm '+' -. ~, .. m ••• , M , ,~ ~i 
inch wide by 19 inch long panel_ Bantam 2 + 1 A ~4E 
Jacks are available with solder type terminals and 
with wire wrap terminals_ These very remarkable 
miniature jacks are specifically designed to mount ~~ 
in the Bantam 2 + 1 Panel PJ-721. SCHEMATIC 

818 See YELLOW SECTION for Local Offices, Phon.es 

PJ-821 Jack 
(Solder Terminals) 

PJ-821W 
(Wire Wrap Terminals) 
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(ADC) Bantam Patch Cords 
Bantam Patch Cords are plastic jack
eted, shielded cords complete with 
molded-on plugs. The plugs are made 
with molded insulation between con
ductors. Bantam Patch Cords are avail-

2 CONDUCTOR SINGLE PLUG 
Length Single (2) 

(see Note 1) Conductor Plug 

6 inch PJ-701 r--=: -
12 inch - PJ-702-

1--- -- --
PJ-703 

--. 

18 inch -- _ ... ---_. 
PJ-704 

----
24 inch 

.- -- .~-- ~-

30 inch PJ-705 
36 inch- - PJ-706--

---48 inch 1---- PJ-708-
-S(nliCh-- r-' PJ-71D 

.312 
2 CONDUCTOR (DOUBLE) 

Double (2) 
Length Conductor Plug .781 
6 inch PJ-751 

12 inch PJ-752 
Iffiiich PJ-753 
24 inch PJ-754 
30incll PJ~-i55~ 1.750 

36 inch PJ~756 
48 inch PJ-758 

SOineli PJ-76-(j--

Bantam Switches 

able with single and double two and 
three conductor plugs. A cord strain 
relief feature is included in the plug 
construction. 
Bantam plugs may be gold plated on special order per 
M IL·G·45204. Type II, .00005 inches thick. 

3 CONDUCTOR SINGLE PLUG 
Length Single (3) 

(see Note 1) Conductor Plug 

6 inch PJ-711 
12 inch- -PJ-712-
18 inch 

-- ---
PJ-713-

--24inch-- --PJ-71f-
-- .. '.--- ...... _. 

30 inch PJ-715 
.". -'~ ._- pj:7H;-~}6 inch_ 

48 inch -~PJ:71-8 -
._-

60 inch 
--

~PJ-720~ 
. 290 

.312 
3 CONDUCTOR (DOUBLE) 

Double (3) 
Length Conductor Plug .860 
6 inch PJ-761 i 

-------
PJ-762-- r1 12 inch 

-T8ii1ch --pl~i63 

--24iiiCh PJ-764-
-30 inCh -PJ:765 1.750 

-36 inch ------m66 
48 inch --PJ-768 
60 inch PJ-770---

Bantam Switches are specifically designed to be mounted in ADC Bantam panels. 
These switches may be mounted interchangably with Bantam jacks and Bantam 
lites. Unique from the standpoint of size, these switches are constructed of the 
same basic materials as used in Bantam jacks and will provide long life and 
dependable service. A variety of contact forms are available in both non-locking 
(momentary action) and locking types. 

specifications 
Plunger: White Nylon (color coded plungers may be obtained on special order.! 
Frame: Steel, finished cadmium-chromate per Mil-F-14072 #M262, Type II. 
Springs: Nickel-Silver. 
Contacts: WE #1 Gold Alloy. 
Insulators: Phenolic type PBE-P per Mi I-P-3115B. 

contact forms 

FORM A FORM B FORM C FORM 0 FORM E 

eem/1969 See YELLOW SECTION for Local Offices, Phones· 

specifications 
Cord: Plastic jacketed, stranded 
copper conductors, braided shield. 
Jacket color - gray. 
Plugs: Conductor parts are brass, 
finished to 32 microinch finish maxi
mum. 
Plug Insulation: Molded polystyrene. 
Internal Connections: Soldered. 
Plug Shell: Plastic, black, rigid ther
moplastic. 
NOTE 1: Length is measured from the 
rear of the plug shell to rear of plug 
shell on opposite end . 

specifications 
Cord: Plastic jacketed, stranded 
copper conductors, braided shield. 
Jacket color - gray. 
Plugs: Conductor parts are brass, 
finished to 32 microinch finish maxi
mum. 
Plug Insulation: Molded polystyrene. 
Internal Connections: Soldered. 
Plug Shell: Plastic, gray, flexible 
thermoplastic. 

CATALOG NUMBER 
Momentary Locking CONTACT FORMS 

Action Action 

SJ-863 LJ-863 One A 
SJ-864 LJ-864 Two A's 
SJ-865 LJ-865 Three A's 
SJ-866 LJ-866 Four A's 
51-867 U-867 One B 
SJ-868 LJ-868 Two 8's 
SJ-869 LJ-869 One A, One 8 
SJ-870 U-870 Two A's, One 8 
SJ-871 U-871 Two A's, Two 8's 
SJ-872 U-872 One C 
SJ-873 U-873 Two C's 
SJ-874 LJ-874 Three C's 
SJ-875 U-875 Four C's 
SJ-876 U~876 One D 
SJ-877 U-877 Two D's 
SJ-878 LJ-878 One E 
SJ-879 U-879 Two E's 
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CADC) Bantam Lites 
Bantam Lites.a~e mi~iaiure equiv~lents of the 
commonly used "telephone type" lamp sockets. 
- These half size lamp sockets feature minia
tur,e lamps and lamp' caps which' are remov
able from the front of ,theequjpment panel. 
- ,Bantam Lites provide' enough brilliance to be 
easily distinguished across a well-lighted room. 
- Bantam lamp caps are plastic and are readily 
visible f~omwide angles when illuminated. 
- There are no lens holders used on Bantam 
lamp caps to obscure the light when viewed 
from the side. - These lites have universal 
application but have been manufactured to fit 
Bantam Jack Panels and are interchangeable 
with Bantam Jacks. - Bantam Lites are de
signed for use in military and commercial tele
communication applications. 

specifications 

! ,065tt 1.125 I 

.308 ffil .25 OIA. 
f-I,JU----, 

~Ir- lti, mr 
[ t: 

--IL,OIO 
19 ' 9 17 r- I ,,281-

l64l32 32, .r.l5~'J I:J t 
,228-8 ~ . .250 ~ 
MAX. ~(2).030 OIA. "'187" ~ 

Lamp Socket: Made to mount in Bantam Jack Panels and are interchangeable with Bantam Jacks. Molded 
high heat resistant plastic - Diallyl,Phthalate (DAPl. Conductor springs are die formed of nickel silver. 
Solderlug terminals are tin dipped. . 
Lamps: 24V miniature lamp draws 50 mils.*l,ooo hour minimum life rating. Base of molded pljlstic. 
Terminal pins, nickel silver. 
Lamp Caps: Molded of translucent plastic in standard colors - red, green, white and amber. 
*6Vand 12V lamps are available on special order. 
NOTE: Lamp sockets, lamps and lamp caps are to be specified and ordered separately. 

PJ·850 Lamp Sockets 
PJ-729R Lamp Caps (Red) 
PJ-729G Lamp Caps (Green) 
PJ-729W Lamp Caps (White) 
PJ-729A Lamp Caps (Amber) 
PJ·862 Bantam Lamps (24Vl 
PJ·729B Hole Plugs (Black) 

Bantam Accessories 
TERMINATING PLUGS 
This plug is used to terminate a circuit with a specific 
load. Has a built-in 'h watt ±1 % resistor. The plug 
handle is marked with the resistance value. Other re
Sistance values available on special order. 

LOOPING PLUGS 
This plug is used to "loop" or patch adjacent jack cir
cuits. The plug conductors are wired or strapped inter
nally. The two·conductor plugs are wired tip to tip and 
sleeve to sleeve. The three-conductor types are wired 
tip to tip, iiiig tu riilg anti sieeve to sleeve. Dual plugs 
with transposed wiring are available on special order. 

nuur@>~ 

11~12 I 1 

L-I.7SO---L.18I J 

2 CONDUCTOR 
PJ-741 

600 Ohms 
PJ-742 

135 Ohms 

2 CONDUCTOR 
PJ-745 

3 CONDUCTOR 
Pl-746 

DUMMY PLUGS, -1 2 CONDUCTOR I . J 3 CONDUCTOR 
290 ( . ~, PJ-74S 

This plug is used to actuate Bantam Jacks. Constructed 
same as single plugs as provided on Bantam patch 
cords, except without cord and has no internal con
nections. 

~-, PJ-747 Lm-j.I75 '1-- LIIIlO] 11~ 
L 2211 -

"Wrapid~' Terminal Blocks FOR WRAPPED WIRE CONNECTIONS 
Terminals 
on.24x.25 
Centers 

2.50 MAX. 1 
.24 REF 

J+ + + + + + + + +.+ 
1+ + + +++++++ 
H+ + + + +. + + + + + 
G+ + + + + + + +. + + 
F+ + + + + + + + + + 
E+ + + + + + + + + + 

H 0+ + + + + + + + + + j£.<+ + + + + + + + + + . 
B++++++++++ 
AOOOOOOoooo 
12345678910 

• 84 REF @if) 

~L,,,.mo~J 

820 

ADC's Wrapid Terminal Blocks provide for up to 100 connections in a space of 272" wide by 
3%" high. ADC offers a variety of Wrapid Termirial Blocks designed for specific wiring 
applications. The Wrapid Terminal Blocks can be used for wrapped solderless connections, 
wrapped and soldered connections, or in applications requiring- wrap to solder or solderless 
connectors. Wrapped wire terminations can be accomplished with any commercially available 
wrapping tool. Behind the development of these terminal blocks is 30 years of experience in 
meeting rigid commercial and military specifications on a wide variety of devices. This is your 
assurance of top performance and long dependable service life. 

specifications 
Terminals: Brass, Electro-Tin Plated, 
Block and Fanning Strip: PJ-600 SerieS-Asbestos filled Polypropylene. molded - Blue. PJ-620 and 640 
Glass-filled NYLON (high temperature). Color - Natural (White). Heat Distortion - 442°F with 264 P.S.I . 

Series-

Mounting Studs: (2) 8-32 Steel, Cadmium-Chromate Plating per MIL-F-14072 No. M262 II. 

rl.58 REFj·.045.,045. Brass 

114 . lrpl/Ter'}l\~~~nn r 621rtJ==: 
~,125 

Fig. 1 
Fig. 2 

No. of 
Terminals 

40 
60 
80 

t---yOO 

Wrapped 
Solderless 
Application 

Fig. 1 Terminal 

Pl-604 
Pl-666-
pj:S08--

~-610 

See YELLOW SECTION for Local Offices, Phones 

Wrapped and 
Solder 

Application 
Fig. 1 Terminal 

Pl-624 
----Pl-:-S2S-
--- Pl-62S--
t----pj:630-

Wrapped to 
Solder or 
Solderless 
Application 

Fig. 2 Terminal ".Dim. 

Pl-644 1.75 
~-----

2.25 Pl-646 
r--pj:S48 2.75 1---

3,25 Pl-650 
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(ADC) Jack Panels 
ADC offers the most complete assortment of jack panels 
available today. ADC panels are used in television and 
broadcasting stations, recording studios, industrial paging 
systems, and communication equipment of all kinds where 
there is a need to efficiently switch and distribute audio 
signals. Molded of solid phenolic, reinforced with steel to 
provide maximum rigidity and strength. Jacks are spaced 
to permit use of any standard double plug with o/s" spac
ing. Mounting brackets and designation strips* furnished 

with each panel. All panels designed to fit standard 19" 
relay rack. Consult ADC for your standard and special 
jack panel requirements. 

'The jack panels as illustrated are equipped with ADC standard designation 
strips as shown. PJ·30, PJ·35, PJ-36 and PJ-37 type panels can be supplied 
with the reinforcement strips drilled and tapped to accommodate the Western 
Electric equivalent deSignation strips (PJ-899A. PJ-899B, PJ-903A and PJ-903B)_ 
The sultix "A" added to the part number denotes panels which are modified 
to accommodate these alternate type designation strips. DeSignation strips 
are to be ordered separately. 

PANELS LESS lACKS 
PANEL WITH Pl-318 
PANEL WITH Pl-339 

specifications 
Panel: Molded, thermoset plastic per Mil-M-l4F, Type CFG, black. 
Mounting Brackets: Pl-31 and Pl-33: Die cast zinc, finished black lacquer. 
Pl-30, PJ-35, Pl-36, Pl-37: Steel, finished cadmium + chromate per Mil-F-l4072 #M262, Type II. 

Reinforcing Strips: Pl-3l and Pl-33: Steel, finished nickel plated. 
Pl-30, Pl-35, Pl-36, Pl-37: Steel, finished cadmium + chromate per Mil-F-14072 #M262, Type II. 

PJ·30 PJ-3S Same as PJ-30. except has r standoff mounting brackets. 

Pl-30 
Pl-340 
Pl-390 

Pl-30A 
Pl-340A 
Pl-390A 

Double Panel. Holds 
52 jacks - requires 
13/4" panel space. 
Double designation 
strip_ Brackets for 
flush rack mounting. 
All jack mounting 
holes on s/a" centers. 

PJ·3t 
Double Panel. Holds 
48 jacks. Holes are 
spaced to prevent 
patching adjacent cir
cuits. Requires 21/8" 
panel space. 

PJ·33 
Single Panel. Holds 
24 jacks. Holes are 
spaced to prevent 
patching adjacent cir
cuits. Requires 13/4/1 
panel space. 

Pl-3l 
Pl-341 
Pl-391 

Pl-33 
Pl-343 
Pl-393 

PJ-35 
Pl-350 
Pl-395 

Pl-35A 
Pl-350A 
Pl-395A 

HOLE PLUG 

PJ·36 
Single Panel. Holds 
26 jacks - requires 
13/4'" panel space. 
Brackets for flush 
rack mounting. All 
jack mounting holes 
on 5/S'" centers. 

PJ·37 
Triple - Row Panel. 
Holds 78 jacks. Re
quires 2%'" panel 
space (11/2" standard 
rack spaces). Pro
vided with brackets 
for flush rack mount
ing and PJ-901 de· 
signation strips top 
and bottom. 

Molded of black polyethylene plastic. Fits all ADC 
standard jack panels. Made to plug unused jack 
mounting holes in jack panels. Pl·29 

Pl·36 
Pl-360 
Pl-396 

Pl-36A 
Pl-360A 
Pl-396A 

Pl-37 
Pl-370 
Pl-397 

Pl-37A 
Pl-370A 
Pl-397A 

Designation Strips 

~o""~ ~~~ 

i' J' ~.* ~ 
~ ~ ~~~~ ~- ~ «~« 

, ,~ • ~, A ~ 'Z " "'~ 
.. «>=o~ ~ y. 

PJ·8SD 

PJ·897 

PJ·898 

Pl·89,9A 
(WE-99A)' 

Pl-900A 
:Si21$ilD"'*8+f.i$.'\%'d;'fJ,Q:0I:.'ilC\E'tl\-:4itnlJi21!!fI!ji!JiWUdi (WE·t OOA)' 

Pl·903A 
(WE·t03)* 

PJ·903B 
(WE·t03B)' 

Pl·90l 

Aluminum, black anodized strip with 12 transparent windows and a white card, perforated for easy 
typing, provided. I ntended mounting is by #4 X 1/4 flat head screws. Arranged to accommodate a 
card for each pair of jacks or lamps on .625 centers. Use with WE-185 Panel. 

Aluminum, black anodized strip with one transparent window and a white card provided. Intended 
mounting is by #4 flat head screws. Arranged to provide a continuous card. May be used as 
alternate on PJ-31 and PJ-33 Panels. 

Auminum, black anodized strip with 12 transparent windows and a white card, perforated for easy 
typing, provided. Intended mounting is by #4 flat head screws. Arranged to accommodate a card 
for each pair of jacks or lamps on .625 centered pairs x .75 between adjacent pairs. Used on 
Pl-31 and Pl-33 Panels. 

Satin nickel plated strip '%'" wide, with 13 transparent windows and a white card. perforated for 
easy typing, provided. Intended mounting by 2-56 flat hea'd screws, special head available on 
request. Arranged to provide a card for each pair of jacks on .625 centers. Used on Pl-30A 
(WE-230A), Pl-36A (WE-230B) and Pl-37A Panels, will not overlap adjacent units. 

Same general description as Pl-899A except '%,' wide and will o',erlap adjacent units by '%'.". 

Satin nickel plated strip '%'" wide with 16 transparent windows and a white card, perforated for 
easy typing, provided. Intended mounting by 2-56 flat head screws, special head, available on 
for each pair of jacks on .625 centers. Used on 23" long Panels, WE-231A. 

Same general description as Pl-900A except '%i" wide and will overlap adjacent units by '%'.". 

Satin nickel plated strip '%'" wide with 3 transparent windows and a continuous white card. 
Intended mounting by 2-56 flat head screws, a special head, available on request. Used on Pl-30A 
(WE-230A). Pl-36A (WE-230B) and Pl-37A Panels. Will not overlap adjacent units. 

Same general description as PJ-903A except '%i" wide and will overlap adjacent units by '%,". 

Cadmium-chromated strip with one continuous window and 2-part card, perforated for typing ease. 
Spot welded to reinforcing strip. Used on Pl-30, Pl-35, Pl-36 and Pl-37. 
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(ADC) Jacks 
TELEPHONE TYPE 
ADC is recognized as a leading supplier of long frame, 
telephone type jacks. As evidence· of their outstanding 
quality, ADC jacks are used by the countrY's foremost 
manufacturers of communication· equipment .. The unique, 
ADC one-piece frame is strong, dimensionally stable and 
readily interchangeable both mechanically and electrically 
with commonly used jacks. Plating 'withstands 50-hour 
salt spray tests. Coin silver contacts are welded to nickel 
s,ilver springs. Lugs are hot tin dipped. Insulation is high 
grade phenolic. 

Schematic WE 
Diagram Jacks Equiv. 

~ PJ-1l5 215-A 

~ PJ-lIS 21S-A 

~ PJ-ll7 217-A 

i==F PJ-123 223-A 

~ PJ-125 225-A 

~ PJ·202 None 

~ PJ-203 303-A 

~ PJ·204** None 

& PJ-205** 240-A 

i~_ PJ-20S"" 242-A 

~ PJ-20r" 285-A 

JB PJ-208** 284-A 

~ PJ-209** 411-A 

~ PJ-226 226-A 

~ PJ-237 237-A 

~ PJ·238 238·A 

~ PJ·240 240-C 

~ PJ-241 ** 241-A 

~ PJ-242 242-C 

~ PJ-280 280-C 

~ PJ-318 218-A 

~ PJ·33S 23S-C 

~ PJ·338 438-C 

~ PJ-339 239-A 
~ PJ-418 218-C 

~ PJ-24S* 24S-A 

~ PJ-248* 248-A 

~ PJ-249* ~49·A 

Stack 
Frame Height 
Style (Inches) 

A % 
A % 
A 1(6 

A ~6 

A 21~2 

C % 
A 1(6 

A % 
A % 
A % 
A 2~2 

A 63(4 

A 2~2 

A % 
A 1~2 

A 1(6 

C % 
A % 
C % 
C % 
A X 
C 1%2 

C W6 

A 1(6 

C X 
A 1(6 

A 1(6 

A 1(6 

TWO CONDUCTOR 

3.468 

L j_1 

! STACK t-- HEIGHT 

THREE CONDUCTOR 

3.468 

STACK 
HEIGHT 

1.562 r + .t=on 
! 3;8-32 NEF-2 

THREADED SLEEVE AVAILABLE 
ON SPECIAL ORDER 

[@j @J. 
FRAME STYLE C 

SPECIFICATIONS: 
Frame: Steel, plated to with· 

stand 50 hours salt spray 
per Mil-STD-202, Method. 

Sleeve: Brass, nickle plated. 
Springs: Nickle silver w:th 

tinned lugs .. 
Insulators: Phenolic, per Mil

P·3115 B type. 

MILITARY JACKS 
Designed to meet the rugged, exacting requirements 
of mIlitary applications. These ADC jacks are made 
in accordance with Mil-J -641B specifications. High
est quality materials and closely.held tolerances on 
dimensions conform with military specifications. 

S~hematic 
Stack 

S~hematic 
Stack~! MIL Frame Height MIL Frame Height 

Diagram Jacks Style (Inches Diagram Jacks Style (Inches) 

~ JJ-015 C % ~ JJ-073*'* A % 
~ JJ-OlS A 1(6 ~ JJ-074 A % 

~ JJ·017** A % ~ JJ-075*" A % 

~ JJ-019 C IJ{6 ~ Jj-on A 2~2 

.~ Jj-022 A 1(6 diE Jj-078** A 6~ 

~ JJ-024 A X ~ Jj-084 A % 
~ Jj-035 A % ~ Jj-085 A 1(6 

~ JJ-042 A 1(6 n==F Jj-08S A ~6 

~ JJ-072 A % ~ JJ-087** A 2~2 
.. 'For use with PJ-309 or other similar type plugs havrng .207" diameter 

sleeves. 
"Caution - Because of Stack Height these "A" frame jacks cannot be 

installed on %" centers. "c" Frame version if not listed can be furnished 
on special order. 

TWIN JACKS 

ADC Twin Jacks are essentially two jacks with a 
common mounting frame. Jack sleeves are on %" 
centers for vertical mounting in standard jack pan
els. Normal springs are cross-connected or strapped. 
Jack sleeves are brass, nickel plated. Die formed 
:springs are nickel silver. Frame and hardware are 
steel, cadmium-chromate plated to withstand 50 
hours salt spray. 

Part No. WE Equivalent No. Conductors Use With Plug 

PJ-41 0 410A 2 PJ-047, PJ-l 
and PJ-327 

PJ-482 482A 3 PJ-051, PJ-7 

WRAPID JACKS (For Wrapped Solderless Connections) 

ADC offers a variety of Wrapid Jacks with .032" 
by .062" rectangUlar terminals for wrapped wire 
connections. These jacks feature cross-bar contacts. 
Overall length is 3.825" maximum, otherwise, dimen-· 
sionally the same as telephone jacks. 

Schematic Diagram Wrapid Jack Frame Style 

~ PJ-238W A 

~ PJ-240W C 

~ PJ-241W A 

~ PJ-242W C 

~ PJ-339W A 
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(ADC) Plugs 

TWO CONDUCTOR 

Pl-l .- Equivalent WE-24l. Heavy duty die 
B'-.rlT"----" cast frame. Black phenolic shell. Has self· 

aligning plug sleeves on 5/S " centers for 
1.187 use with all standard jack panels. Two tip 

-:--'IL. __ -+-' conductors, plus sleeve connection common 

.250 

, .. ~ 

"-iX~ 
.~ 'C' 1.209J I 

3,625 -

~~}J[A 
I ~ 1.25_.75-

3.406 

to both sleeves. 

PI·047R - Equivalent WE·347. Designed for 
use with tip and sleeve jacks. Molded in· 
sulation, red plastic handle, design and 
construction in accordance with MIL-P·642B 
specificatio ns. 

PI-0478 _. Same as' above except black 
plastic handle. 

PI-0558 -- Formerly ADC PJ·5, fits 1/4" 
phone jacks. Black plastic shell. Screw 
terminals, designed and manufactured in 
accordance with MIL-P·642B. 

P 1-055M -- Same as above except 
metal handle, brass, nickel plated. 

PI-055R -- Same as above except has red 
plastic handle. 

PI-327 - Equivalent WE-327. Twin plug 
provides two electrically independent 2 
conductor plugs in a black phenolic shell 
which is notched to indicate polarity. Self· 
aligning plug sleeves are on %" centers. 
Designed and constructed in accordance 
with specification MIL·P-642B. 

07200 - Equivalent WE-3l58. Four sleeves, 
self-aligning plug. Molded insulation. Brass 
shell notched for polarity is nickel plated 
and connected to plug sleeves to provide 
shielding for tip conductors. For use with 
four PJ·318 double jacks mounted on 5/8'" 
centers. Five co~ductors total. 

m,liijU. SECTION 2100 

THREE CONDUCTOR 

'~.~ 
I 

, .... 
' ....•. 1.-.. '-.-"-'-1-1 !44~ 

'-eJU: ~ 
'.. ,--~J1ry 

&00 , 250 ,50 
.1:' 

# -<JllC:lf-----:-rl 
.. 

.' .. ' ...... ' .... .687 ---..n 0 I, 1.20. 3 , r 'pm::-~..l 
." r, ~l.l44·J J 

' ~-- - 3.203 - --

PI-2 - Equivalent WE-291A. Designed for 
use with 1/4" diameter tip, ring and sleeve 
jacks. Especially designed cone-shaped tip 
to prevent momentary shorting of tip and 
ring conductors when used with ADC PJ·339, 
WE-239A or similar three circuit jacks. 

PI·4 - Looping plug, dual three conductor 
type. Same conductor configuration as PJ-
051 except has conductors wired internal· 
Iy, tip to tip, ring to ring and sleeve to 
sleeve. Black plastic shell. 

PI-G - Equivalent WE-2l3. Designed for 
applications requiring two separate 3 can· 
ductor circuits. Popularly used with oper· 
ator's intercom/monitor headsets. Black 
shell notched for polarity identification. 
Self-aligning plug on ')1," centers. (Note: 
Not intended for use with standard jack 
panels where jacks are mounted on 5/8" 
centers.) 

PI-7 - Equivalent WE-425. Twin type plug 
with tip, ring and sleeve conductors on 5t11" 

-'-..-'---0"-' centers for use with all standard jack 
1.187 panels. Designed to mate with three con

_,.., __ --<0 _L ductor jacks having 1/4" diameter sleeves. 

'~~I= 
" ..l. 

1.144 
3.203 

Molded insulation. Black phenolic shell is 
notched to indicate polarity. 

PI·S - Dual three conductor type with 
same conductor configuration as PJ-2, de
signed for non-shorting of tip and ring 
circuits when used with PJ·339, WE-239A 
or similar jacks. Black plastic handle 
notched to indicate polarity. 

PJ-g - Equivalent WE-33S. Designed for 
applications requiring two separate 3 con
ductor circuits. Will mate with three-con
ductor jacks having 1/4'" diameter sleeves. 
Molded insulation, black plastiC handle 
notched to indicate polarity. Self·aligning 
plug sleeves on 5/8" centers. Has two sep
arate cord entry holes and requires "V" 
type cord or two separate cords. 

PI-051R - Equivalent WE-3l0. Formerly 
ADC PJ-3. Designed for use with 1/4" tip, 
ring and sleeve jacks. Molded insulation, 
red plastic shell, three conductor. Is in 
accordance with MIL-P·642B. 

PI-05l B -- Same as above except black 
plastic handle. 

PI-309 - Equivalent WE-309. Three con
ductor type. Has .207 diameter sleeve 
(small diameter). Intended for use with 
ADC PJ-246, PJ-249 and similar three cir
cuit jacks which have .210 1.0. sleeves. 
Molded insulation - red plastic handle. 
Designed and constructed per MIL·P-642B. 
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(ADC) Patch Cords 

ADC Patch Cords have become standards in the 
communications industry. The heavy Nylon braided 
jacket excels in abrasion resistance. All cords have 
been designed to give the ultimate combination of 
durability, flexibility and reliability. ADC has 
numerous combinations of special cord assemblies 
using virtually every plug combination required. 

You are invited to submit your requests or re
quirements for quotations. 

PATCH CORD LENGTH TOLERANCE 
+ .375" -.00" 
+ .75 "-.00" 
+1.125'" -.00" 
+1.375" -.00" 
+1.625" -.00" 
+2.0 "-.00" 
+2.25 '" -.00" 
+2.625" -.00" 

1. Patch cord lengths are measured 
from backs of plug sheet. 

2. When outer jacket colors other than 
noted are required add suffix: 

2 CONDUCTOR SHIELDED, CORD ASSEMBLIES 
Replace 

Cord wI Cord wI ment 
Pl·l PI-055B Cords 

Length Plugs Plugs Only 
I-~inch PJ-I0'/2 PJ-50'l2 PJ-20'12 

I foot PJ-1I PJ-51 PJ-21 
c-; feet PJ-12 PJ-52 PJ-22 
c-3f~f-PJ:l3 PJ-53- PJ-23 

4feet fp.J:l~Pf54 ~-=24 
-S-fllet !Fi5 __ p.i}5__ PJTs 
6 feet PH6 PJ-56 PJ-26 

i-a-teeT PJ-W-- PJ-50-- PJ:2"o 

~'~-"'\-------- -- ----~T>-=:D 

~\--'_'~ _____ ----- ----'--,..-~ 

These cords provide two tinsel wire 
conductors plus a braided shield. 
The overall jacket is braided nylon. 
Black nylon is standard. also avail
able in slate, green and red on special 
order. see Note 2. 

2 CONDUCTOR UNSHIELDED, CORD ASSEMBLIES 

Patch Cord wi Cord wi 
Cords PI-327 PI-047R 
length Plugs Plugs 

--{} ~-- - - , ____ j 0 

~=~===========~ 

The PJ-180 and PJ-470 series cords 
offer tinsel wire conductors, thermo 
plastic insulated. Standard color for 
PJ-180 series patch cords is slate. 
The standard color for the PJ-470 
series cords is red. Other colors are 
available on special order. see Note 2. 

6 inch 
1 foot 
2 feet 
3 feet 
4 feet 
5 feet 
6 feet 

10 feet 

S - For Slate G - For Green 
R - For Red B - For Black 

3. All cords and cord assemblies will 
withstand 500 V. 60 Hz PBT between 
all conductor. Cordage is designed to 
have minimum leakage resistance of 
50 Megohms with 100 volts applied. 

3 CONDUCTOR SHIELDED, CORD ASSEMBLIES 

length 
1 foot 
2fe-et 
3 feet 
.ffe-et· 

Sfeet 
-6-feet 

Cord wi Cord wI 

Re· 
place
ment 
Cords 
Only 

--
--

PI-2 
Plugs 
PJ-7l 
PJ-72 
PJ-73 
PJ-74 

PJ.(151R 
Plugs 
PJ-81 
PJ-=-s"2 
PJ-83 
pfs,,-

PJ-61 
P):ii2 
;>J:63 
PJ-64 
._-

ph5- PJ-8S- PJ-65 
PJ-76 I pJ-8S- pTEis 

These cords provide two tinsel wir 
conductors plus a braided shield 
Overall jacket is braided nylon. Blac 
nylon is standard with slate colore 
jacket also stocked. Green and red ar 
available on special order. See Note 2 

3 CO,NDUCTOR SHIELDED, CORD ASSEMBLIES 

length 
I foot 

Cord wI 
PI-7 
Plugs 
PJ-171 

Cord wi 
PJ-8 

Plugs 
PJ-91 

2 feet PJ-172 PJ-92 
3-teef -pT-1"i3- -pj:93 

- .ffeet'- -pj-:i74-- --~94 

5 feet --PJ~175 -pj:95 
6 feet' 1--- pi:i7(f" --PJ-9S-

The PJ-90 and PJ-170 series cords pro 
vide four tinsel wire conductors. plu 
a shield common to both sleeves a 
the plugs. Standard color for thes 
cords is black. They are also availabl 
in slate. green or red on special order 
See Note 2. 

La m p Stri pS (For Use with Standard Broadcast Jack Panels) 

L··-··-··-··--·-··-·-··---·.---··---~~ 

1,5,5 151 - '~l.J r 

1!1!'8Iir (24).343 CIA • 
It UO~~M:Q:QO~mnm=01mD .. ; ~ 
I, 18 (2).312 CIA II 
, i9 . 

Designed to mount in standard 19" rack. These '!e" 
wide lamp strips have individual lamp on %" cen
ters corresponding with the spacing on all broad
cast jack panels. Same high quality materials and 
construction as used on switchboard lamp strip. 

Type No. lamps Use with lack Panel 

PJ-158 24 PJ-31 and PJ-33 
PJ-159 26 P J-30, P J-35 and P J-36 

Lamp Sockets 
PJ-150:--- -·This new type lamv socket has 
the unique feature of an adjustable mount. 
ing tab which- allows it to be used as a 
replacement for any standard lamp socket 
with a 112'" diameter sleeve on panels from 
Ys 1/ to YS'" thick. Designed to accommodate 
standard switchboard lamps such as WE 
#'2 or ,equivalents supplied by General 
Electric or Sylvania. The PJ-150 lamp 
socket is interchangeable with WE Nos. 
49 and GO. 

• LlWP IllSERTta/ 
OCPTH 

PJ-160--This laml) socket is dimensionally the same as the PJ·150 except without 
the adjustable mounting tab feature. Designed with a fixed "Yi" wide mounting 
lug. This socket is used on %n thick panels. Interchangeable with WE #49A. 
Use lamps and lamp caps as recommended for PJ-150. 

824 See YELLOW SECTION for Local 

I'J-157 (Fits standard panels.) 
Designed to be used with any 
standard single or double row 
jack panel. Has fixed mounting 
tab for 0/1'(' thick panels. Inter
changeable with WE#47A. Will 
:~ccommodate standard switchboard lamps such as WE #2 or 
equivalent supplied by General Elect.de or Sylvania. Uses PJ-
1 !lt1, PJ-l fiG, ann. PJ-l;J6 lam)) caps. 

PJ-147 Designed for printed 
circuit board mounting, J,4" long 
mounting tabs and spring ter
minals are tinned for easy sol
dering. Will accommodate stand
ard switchboard lamps such as 
WE-2 or equivalent supplied by 
General Electric or Sylvania. 
Uses PJ-154, PJ-155 and PJ-156 
lamp caps. 
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(ADC) Lamp Caps 
Ig·lft,mN SECTION 2100 

PJ-154, 155, 156--These lamp caps are for use with PJ-157 lamp 
sockets and PJ-14~ and PJ-149 lamp strips. Cap diameter %". Shank 
diameter .338'''. Fits 1~2" hole. Interchangea.ble with standard lamp 
caps, such as Stromberg Carlson #30. 

TYpe Color Glass Surface 
Pl·151 White Glossy 
Pl-152 Red Frosted 

PJ-l:H, 1:')2, 153--·These series of lamp capH are made for use with 
ADC PJ-150 lamp sockets. Cap diameter 1~2"" Shank diameter .343". 
Fits lJ1'i" hole. Interchangeable with stannard lamp caps, such as 
Stromberg' Carlson #31 and WE #2. 

Pl-l53 
Pl-154 
Pl-155 
Pl-156 

Green 
White 

Red 
Green 

Frosted 
Glossy 
Frosted 
Frosted 

Lamp Strips 

SWITCHBOARD TYPE 
LAMP STRIPS 

Available with 10 or 20 lamps per 
strip. Mounting provisions same as 
corresponding jack strips. Die formed 
lamp socket, welded construction. 
Mounting strip of alloyed steel with 
black satin vinyl finish. Nickel silver 
springs. Formed fiber sleeve insulates 
lamp from socket. Insulation of high 
grade phenolic. Lugs hot tin dipped. 
Sockets accommodate standard switch
board lamps, such as WE #2 or equiv
alents supplied by General Electric or 
Sylvania. Interchangeable with Strom
berg Carlson type #121. 

Jack Strips 

SWITCHBOARD TYPE 
JACK STRIPS 

Type No. Jacks 

Pl-126 10 
Pl-127 20 
Pl·128 10 
Pl-129 20 
Pl-130 10 
Pl-131 20 
Pl-132 10 
Pl-133 10 
Pl-134 20 
PJ-135 10 
Pl·136 10 
Pl-137 10 
Pl-138 20 
Pl-139 10 
Pl-140 20 

Use with 
Lamp 

Strip No. 

Pl-148 
Pl-149 
Pl~148 

Pl-149 
Pl-148 
Pl-149 
Pl-148 
Pl-148 
Pl-149 
Pl·148 
Pl-148 
Pl·148 
Pl-149 
Pl-148 
Pl-149 

,a:ir--~----f:i 
Pl-149 i~l IOf ILi 

II 1 
r:~ ~1T'tP) 8 -(t!O-)-,34-3 -Ql-A---"; 

moooooboooooooooooo D!- ~ "2 
No. Lamps Use Lamp Caps 

Type 

Pl-148 
PJ-149 

These jack strips with 10 or 20 jacks per strip 
provide circuits most commonly used in tele
phone switchboard applications. Jack mount
ing strips are molded black phenolic. Brass 
sleeves with bright dip finish can be removed 
individually for replacement. Contacts are coin 

Pl-126 Iii Pl-139 

11i K) i 
E!i..~ 0 ZCOI~o 0: 

II 

No. Lamps Use Lamp Caps 

I:! 

10 Pl-154, Pl-155 
20 and Pl-156 

silver. welded to nickel silver springs. Lugs are 
hot tin dipped. Insulation of high grade phe
nolic. Die formed mounting brackets designed 
to permit use of standard jack fasteners. Inter
changeable with popular Stromberg Carlson 
types #99 and #100. 

n-== PJ·126 
PJ·127 

~ PJ·128 
Pl·129 

~ PJ·130 
PI·131 

~E 
II~ PJ·132 

I:! 
r~ PJ-133 

PJ-134 

~ 81 _____________________ lr~ ~2 
PJ-135 

••••••••••••••••••••• ----r1 ~ Pl-127 PI-136 

Pl-140 I~ 1 . ~4--r--l1 
~ 101 ILiila [§ PJ·137 

PJ-138 

C!i~~;oopcfoY~'&I:!,ool:!l:!o ID~ 
[§ PJ·139 

PJ-140 

The ADC Jack and Lamp Strips shown here 
are designed with "mounting brackets commonly 
used in telephone switchboards but can be 
supplied with other type mounting brackets to 
fit a variety of other applies tions. Ideally 

adaptable to rack mounting, these strips require 
much less space than broadcast type panels. 
Consult ADC for an alternate bracket to suit 
your needs .. 
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CADC) Coaxial Patch Panels 
Modern day telemetry systems demand reliable performance 
of high frequency patching systems • COAX patch panels 
and accessories have been designed to insure the most depend
able communication links available today • Mil Spec gold 
plating on all" contact surfaces, precision tolerances and the 
finest available materials are standard on all units • The 
COAX label on jack panels and accessories is your assurance 
of the finest craftsmanship in the industry. 

COAX PANEL SPECIFICATIONS 

PANEL: Aluminum, ;J{6 inches thick. Mounting centers to correspond with standard 
19" rack mounting. . 
INSULATED PANELS: Sub·panel made of phenolic typePBG per Mil·P·3115B. 
INSULATOR RING: Teflon (insulates sleeve of jack from aluminum panels - used 
on insulated panel assemblies only). 

FINISH: Light Grey Enamel Color 111, Mil·E·15090. (Other finishes are available 
on special order.) 

12 Jacks. Panel 1 %" wide. 
Jacks Spaced on 1.43 Centers 

20 Jacks. Panel 1 %" wide. 
Jacks Spaced on .830 Centers 

24 Jacks. Panel 1 %" wide. 
Pairs of Jacks on o/s" Centers with 

%" Between Adjacent Pairs 

24 Jacks (12 per rowl. Panel 31fz" wide. 
Vertical Jacks Spaced on o/s" Centers. 

Horizontal Jacks Spaced on 1.43 Centers 

40 Jacks (20 per rowl. Panel 3 W' wide. 
Vertical Jacks Spaced on o/s" Centers. 

Horizontal Jacks Spaced on .830 Centers 

48 Jacks (24 per rowl. Panel 3V2" wide. 
Vertical Jacks Spaced on 5/S" Centers. Horizontal 

Pairs of Jacks on o/s" Centers with 
%" Between Adjacent Pairs 

SINGLE ROW 

Jack Non 
Type Insulated Insulated 

CJ·lOll CM·1204 CM·1200 
CJ·lOOO CM·1205 CM·120l 
CJ·111 1 CM·1206 CM·1202 
CJ·llOO CM·1207 CM·1203 

SINGLE ROW 

Jack Non 
Type Insulated Insulated 

CJ·lOll CM·12l2 CM·1208 
CJ·lOOO CM·12l3 CM·1209 
CJ·lllI CM·12l4 CM·12l0 
CJ·lIOO CM·12l5 CM·121I 

SINGLE ROW 

Jack Non 
Type Insulated Insulated 

CJ·lOll CM·1220 CM·12l6 
CJ·IOOO CM·122l CM·12l7 
CJ·1111 CM·1222 CM·12l8 
CJ·llOO CM·1223 CM·12l9 

DOUBLE ROW 

Jack Non 
Type Insulated Insulated 

C)·lOll CM·1228 CM·1224 
CJ·lOOO CM·1229 CM·1225 
CJ·111 1 CM·1230 CM·1226 
CJ·llOO CM·123l CM·1227 

DOUBLE ROW 

Jack Non 
Type Insulated Insulated 

CJ·lOll CM·1236 CM·1232 
CJ·lOOO CM·1237 CM·1233 
CJ·llll CM·1238 CM·1234 
CJ·llOO CM·1239 CM·1235 

DOUBLE ROW 

Jack Non 
Type Insulated Insulated 

CJ·lOll CM·1244 CM·1240 
CJ·lOOO CM·1245 CM·124l 
CJ·1111 CM·1246 CM·1242 
CJ·llOO CM·1247 CM·1243 

These components were designed for patching (transferring or 
switching) high frequency signals. Generally these higher frequencies 
fall into an IF range (30·300KHz), MF range (300·3000KHz), HF 
range (3·S0MHz), VHF range (30·300 MHz), and UHF range (300· 
3000MHz). _ This new spectrum for higher frequency patching has 
found its principal application in the microwave, video, telemetry 
and data transmitting fields. _ ADC coaxial components are avail· 
able as catalog items from stock. Special requirements for en· 
gineered prototypes can be filled through the ADC engineering 
department. _ All components are manufactured of the highest 
quality materials and built to pass stringent environmental 
requirements. 

Fig. 1 

Fig. 2 

.__--- 19 -----1 

l~r 
Fig.3 

~J 437~.25 J.562 

Fig.4 

"'---::3;;-~ ,-.---17125------, 

000 00 

437<25 

(52) 460 
CTS!!: TO.5OO 

Fig. 1 Panel Fig. 2 Panel Fig. 3 Panel Fig.4 Panel 
Type of Equipped with Equipped with Equipped with Equipped/w 

Coax. Jack 24 Jacks 48 Jacks 26 Jacks 52 Jacks 

CJ·lOOO CM·l020 CM·l025 CM·l028 CM·l03l 
._-

CJ·lOll CM·l02l CM·l026 CM·l029 CM·l032 

CJ·lIOO CM·1l20 CM·1125 CM·1128 CM·1131 

CJ·lIlI CM·1I2l CM·1126 CM·1I29 CM·1I32 

Panel and Subchassis with VHF Connectors 

Single Row Panel Double Row Panel 
Type of Subchassis with Subchassis with 

Coax. Jacks 12 VHF Connectors 24 VHF Connectors 

CJ·lOOO Jacks CM·l022 CM·l027 

CJ·lIOO Jacks CM·1122 CM·1127 
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(ADC) Coaxial Single Jacks SPECIFICATIONS 

Jack Sleeve and Frame: Brass. 
Center Conductor: Beryllium copper, 

condition HT (Gold plating'). 

COAX JACK 
AOC/WESTERN ELEC. 

COAX jacks are available in both Western Electric compatible 
(CJ-1000 series) and RCA compatible (CJ-llOO series) types. 
These jacks are designed to be mechanically and electrically inter
changeable with all commonly used coaxial jacks - Phosphor bronze 
spring fingers are preformed to provide large wiping and contact 
surfaces - The WE compatible jacks are made with a .090 inch 
diameter center conductor pin and the RCA compatible jacks are 
made with a .078 inch diameter center conductor pin - Both these 
types are made for 50 and 75 ohm systems applications. 

Outer Conductor Contacts: Phosphor 
bronle, spring tempered (Gold plat· 
ing'). 

Conductor Surfaces: Gold plating'. 
Insulation: Polytetrafluorethylene. 
Shield Termination: Brass (Gold plat· 

ing'). A sleeve is furnished for use 
when a crimp on solderless con
nection for the shield is desired. 

'MIL·G·45204 Type II 

Cross Reference 

ADC WE 

C)·IOOO 477B 
CH005 465C 
C)·1008 498A 
C)·1009 491A 
CHOlO 470B 

'Crimping tool supplied 
by Thomas & Betts. 

Part No. 
.090 Pin .078 Pin 

CHOOO 
C)·1002 
C)·1003 
CH004 
C)·1006 
C)·1017 

C)·1008 

CHOIO 

CHO 11 

CH012 

C)·1100 
C)·1102 
CHI03 
C)·1104 
C)·1106 
C)·1117 

CJ·1I08 

CHUO 

CHIli 

CJ·1112 

CJ-1013 

CJ·IOI5 

Coaxial Dual Jacks 
C].1005 - Dual Jack with 
two cable entrance holes 
(.312 dia.) permitting wiring 
to one or both of the center 
conductors. Accessibility is 
gained by removal of die 
cast zinc shell. This dual 
jack may be mounted on 
%" horizontal centers with 
mounting lugs side by side 
or the mounting lugs may 
be rotated back to back for 
vertical mounting. 

CI·l014 - Dual paralleling 
jack with internal connec· 
tions to facilitate one side 
to be used as a monitoring 
paint. A BNC connector pro· 
vides cable attachment to r'''1 the re.ar. This jack is in· 

~"1 tended to be used at fre' e[] quencies up to 400 MHz. 

Use With 
Cable 

RG·59 
RG·58 
RG·187 
RG·188 
RG·178 
WE·724 or 
Belden·8281 

L-- 2.29-- 450 

Impedance 

75 ohms 
50 ohms 
75 ohms 
50 ohms 
50 ohms 
75 ohms 

These ADC Coax Jacks feature cable entrances 
specifically matched to cable diameters. A 
crimping sleeve is furnished for a solder less 
shield connection. The retaining nut and in· 
ternal assembly must be removed to make 
connections. 

For Crimp Solderless Shield 
Termination - Use TOOl Number' 

WT·412 
WT·412 
WT·402 
WT·402 
WT·402 
WT·415 

~r05 lOlA .. 15621 

~~~ ~~l75 
.380 OIA ~ -.312 

This jack is not intended for coaxial 
terminating. The jack is arranged to 
solder to the center conductor similar 
to the CJ·lOOO series. No <lisassembly 
is necessary to make connections. Sim
i lar to WE·498A jack. 

11.875~l 156 

I f----.::lt--.!--" .375 
.375l ~ .56~ r . DIA~C::;:< 
~.380 ~2 

.450 L J .281 
. 562 

j----3.716 
I ~.I56D1Am 
II ~ 1112 

.~~ '!I622S1 

Singly mounted with the center can· 
ductor projecting beyond the body. The 
center conductor has a .062 hole x .34 
deep and a .05 hole in the frame for 
solder connections. No disassembly is 
necessary to make connections. Similar 
to WE·470B jack . 

Short body, singly mounted jack with 
a BNC connector on the rear. 

Short body, singly mounted jack with 
a TNC connector on the rear. 

Single terminating jack with a .156 1.0. 
cable entrance and shield crimping 
sleeve provided for solderless connec· 
tion. Terminating resistor is 75 ohms 
± 1 %, 1/4 watt. The resistor is re
moved from the circuit when a plug is 
inserted into the jack. 

Single terminating jack with a BNC 
connector on the rear. Same function 
and usage as CJ·IOI3. 

CI-1009 - Dual jack with 
two cable entrances provid· 
ed with crimping sleeves 
for solderless shield term· 
ination. Accessibility to 
solder center conductor is 
gained by removing rear 
half of zinc shell. Mounting 
lugs may be rotated similar 
to CH005. 

C].1016 - Dual paralleling 
jack designed to allow can· 
nections from WE·754E or 
equivalent, twin lead, shield· 
ed cable. Access is gained 
by removing rear metallic 
cover. 
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Coaxial Plugs COAXIAL PLUG 
SPECIFICATIONS 
Outer Conductor: Brass 
Finish (Conductor 
Surfaces): Gold 

c:~~~~~~nductor -
Brass: Gold Plating* 

Insulation: Poly tetra· 
florethylene 

Handle: 
Single and Termina· 

tion Plugs - Brass 
Nickel Plated 

Looping Plugs - High 
ImpactResistant Plas· 

tic (Implex) Black 
Dummy Plugs-Brass 
- Black Nickel 

COAX plugs are compatible with both Western 
Electric and RCA types. Single plugs, termi
nation plugs (with builtcin resistor and capac
itor) , looping plugs and looping plugs with pin 
jacks for monitoring are available. COAX 
single plugs are made with standard wrench 
fittings for easy assembly and include a unique 
cable strain relief clamp. All COAX plugs are 
manufactured to precision tolerances of ±.002 
to assure perfect fit with mating jacks. Cham
fered edges on all plugs assure easy insertion. 

*Mll·G·45204 Type" CP·l040 CP·l041 Cp·l042 CP·l043 CP·l047 CP-1049 

WE RCA For Crimp 
Compatible Compatible Solderless 

Part Part Shield 
Numbers Numbers Use Termina·' 

(.090" Ola. (.078" Oia. With tion Use 
Coax Plugs Pin) Pin) Cable Tool No.* 

CP·l040 Ii 3.25 62=j A terminating plug containing a 30 mmf 

L.-. 1 2,062 -.-l 
capacitor and a 75 ohm resistor be· 

Termination CP·1040 CP1l40 tween the outer and center conductor. 
CP·II40 fU 01 • 111-'-:; Gold contact surfaces and nickel plated (WE·340C) 

handle similar to WE-340C. 

f2.687J A plug cable jacket strain relief and 

CP·l041 5~ 
crimped solderless connections, see 
tab for specific cable matching en· lJdls ...1 ·m.T~cross trances. Nickel plated p'lug jacket has Single CP·1041 CP·1l41 RG58/ WT-412 

CP·1141 two flats for wrench fitting to attach (WE·358A) RG·59 

T "1 to the outer conductor. Similar to 
WE·358A. 

Cp·l044 - Same as CP·1041 except made to accommodate RG·187 cable. Single CP·1044 CP·1l44 RG·187 WT·402 
CP·l045 - Same as CP·I041 except made to accommodate RG·188 cable. Single Cp·I045 CP-1l45 RG·188 WT-402 
CP'1046 - Same as CP·1041 except made to accommodate RG-178 cable. Single CP·1046 CP-1l46 RG·17! WT·402 . 
CP·l048' - Same as CP-I041 except made to accommodate WE-724 or Belden 8281 cable. Single CP-I048 CP·1148 WE724 WT415 

Belden 
8281 

I"'-3.437---"1 looping plug with conductors on %" 
CP-l042 rU871 I centers. Internal shield 'connections 

Looping CP-1042 CP-11423 feature crimped type solderless con-
CP·1142 : ~::::~:i~:::][}a7 nections. The handle is of a high (WE·372A)3 

impact black plastic. 

~3437~ 
CP·l043 1.187i r-.25 Looping plug with monitor points for looping with 

:~~:~87 
the center' and outer conductors on Pin CP-1043 CP-11433 

CP-1143 the rear of the handle. Jacks' 

1c325~ Terminating plug containing a 75 ohm 
CP·l047 ~ r 2.062 L.1 

±1 %, '12 watt resistor between outer Termination 
and center conductor. This plug ,also with CP-1047 CP-1147 

CP·1147 .375 c::=m. 1~·5 features a monitor pin bypassing the Pin Jack .-- -, resistor to the center conductor . 

tJJ~f8] 
Dummy plug with a black nickel plug Dummy' CP·1049 CP·1149 

CP·l049 shell for immediate identification. The (WE-339A) 
plu/!, has the outer conductor only. 

'Same as CP·1042 with pin jacks. 
'Same as single plug, except without center conductor' 

. 375~ or insulator . 
'Both 50 and 75 ohm looping plugs are available. 75 

" ohm plu~ to be supplied unless order specifies 50 
ohm versIOn. 

Coaxial Patch Cords WE Compatible 
Part Numbers 

WE Compatible RCA Compatible WE Compatible RCA Compatible 75 ohm cable 
Belden 8281 

At ADC. workmanship is considered a very impor
tant factor since it contributes much to electrical 
performance of coaxial patching devices. For ex· 
ample, utmost care is taken when attaching the 
cables to the jacks and plugs since this has an 
effect on the electrical characteristics. The braid· 
ed shield of the cable is posi'tioned so as to be 
evenly distributed around the entire circumfer
ence of the shield termination on the jack or 
plug. The shield termination could be soldered 
but since heat ten'ds to distort the dielectric in 
the cable, the use of a crimped on solderless con
nection for the shield conductor is recommended. 

COAX PARALLEL NETWORKS 

CC·1196 CC·1197 

COAX patch cords are 
available with single 
plugs for 75 ohm or 50 
ohm systems. COAX patch 
cords are equipped with 
the finest cable avail· 
able. Super flexIble 
cables are available Dn 
special request. 

ADC Parallel Networks are 
desIgned for use with CJ· 
1011 andCJ·ll11 Dr other 
similar Jacks which are term
Inated In BNC cDnnectors. 
These netwDrks are used for 
,dividing or paralleling cir
cuits. The CC·1197 network 
is designed fDr use between 
adjacent jacks on % inch 
centers. 

SIIB YELLOW SECTIOIii 

Part Numbers Part Numbers 
75 ohm cable 50 ohm cab hi 
(RG·58U) with (RG-58U) with 

Length Cp·l041 plugs CP.1141, plugs 

6" CC-1051 CC·II51 
12" CC·1052 CC-1152 
18" CC-1053 CC·1153 
24" CC-1054 CC-llS4 
30" CC-1055 CC-1155 
36" CC-I056 CC-1156 

PATCH CORD HOLDER 

Part Numbers Part Numbers 
75 ohm cable 75 ohm cable ~EqUiV. to 
(RG·59U) with (RG59U) with W -724) with 

CP·l048 plugs CP·l041 plugs CP·1141 plugs 

CC·I071 
CC-1072 
CC-1073 
CC-I074 
CC-1075 
CC-1076 

CC-l171 CC-1281 
CC-l172 CC-1282 
CC-1173 CC-1283 
CC·1174 CC-1284 -
CC-1175 CC-1285 
CC·1176 CC·1286 

This cDnvenient cord hDlder will 
hold' up to 50 cords and Is de
signed for wall or rack mDuntlng. 
Will accommodate patch cords 
with cable dIameters up to .300 
inches and plug handles' wIth a 
minimum dIameter of .320 inches 
The CH·I050 is steel, finished 
with nickel plating. 
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Molded Terminal Blocks 
20 pin Known for their ruggedness, ADC 
"Christmas Tree" Terminal Blocks have become stand
ards in the Broadcast and Telecommunications Industries. 
The ADC 20-Pin Terminal Blocks are molded of durable, 
black, thermo-set plastic per Military specifications MIL-F-
14F. Terminals are brass with a tin alloy plating for last
ing solderability (see specifications below for details on 
solderability). The PJ-101 series blocks have terminals 
graduated in length for ease of wiring_ The Figure 2 solder
less terminals as furnished on the PJ-161 series blocks are 
designed to accommodate AMP No_ 60197-1 Connectors as 
supplied by American Pamcor, Inc_ or may be used as reg
ular solder terminals_ All Terminal Blocks are numbered 
along the top row for easy terminal identification. 

specifications 
Terminals: Brass, Tin alloy 

plated. 
Insulating Strips and Base: 

Black Thermoset plastic per 
M IL-M-14F, Type CFG. 

Mounting Strip: Steel, Cad
mium-Chromate per MIL-F-
14072, #M262, Type II. 

Current Carrying Capacity: 5 
Amperes. 

Insulation Resistance: 1000 
gohms Min. 
Dielectric Strength: 2500 

V RMS 60 Hz. between 
terminals. 

. . Solderability: Per MIL: 
STD-202C, Method 203A Initial: 
Excellent (over 95% coverage). 

. After 49 hours salt spray per MIL- STD-
202C, Method 1013: good (90% coverage). 

After 240 hours conditioning at +150 F and 95-98%. 
Relative Humidity: excellent. 

After 90 day storage at room temperature: excellent. 

I 6.062 'I 
0000000000000°000000 l 

iL375l r312 
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Catalog No. 

Terminal Terminal No. Rows No. Terminals Dim. A 
Fig. 1 Fig. 2 

PI-I01 PI-161 I 20 1.906 
PI-I02 PI-162 2 40 2.250 
PI-I03 PI-163 3 60 2.593 
PI-104 PI-l64 4 80 2.937 
PI-105 PI-165 5 100 3.281 
PI-I06 PI-166 6 120 3.625 
PI-107 PI-167 7 140 3.968 
PI-108 PJ-168 8 160 4.312 
PI-IDS S 180 4.656 
PJ-ll0 10 200 4.S68 
PJ.111 11 220 5.281 
PJ·112 12 240 5.593 

This series of 20-Pin Terminal Blocks is identical to ttiose illustrated above 
except for mounting details. The PI-661 and PI-664 series blocks are specific
. ally intended to be mounted on distribution frames. Mo.unting brackets are 
provided for either vertical or· horizontal mountings. Add "V" suffix for 
vertical mounting bracket or "H'" suffix for Horizontal bracket. All hardware 
necessary to mount the blocks and bracket to the main' frame are furnished. 
(Brackets and hardware are packed separately with the terminal blocks.) Both 
brackets and associated hardware are steel with cadmium-chromate finish 
per MiI-F-14072, #M262, Type II . 

. CATALOG NO. 

Fig. 1 Fig. 2 No. of Dim 
Terminal Terminal Rows A 

PI-66l-1 PI-664-l 1 1.906 
PI-661-2 PI-664-2 2 2.250 
PI-66l-3 PI-664-3 3 2.593 
PI-66l-4 PI-664-4 4 2.937 
PI-66l-5 PI-664-5 5 3.281 
PI-66l-6 PI-664-6 6 3.625 
PI-66l-7 PI-664-7 7 3.968 
PI-66l·8 PI-664-8 8 4.312 
PI-.66l-9 . PI-664-9 9 4.656 
PI-66l-l0 PI-664-10 10 (968 
Pl.-6GI-11 PI-664-11 11 5:281 
.PI-661-12 . ·PI-664-12 12 5.593 

i§§.iiti'''d SECTION 2100 

26 pin The entire block, fanning strip and sep
arator strips, is molded of durable thermoset plastic per 
MIL-M-14F specifications. Although primarily used as a 
"Line Terminal Block'~ in Central Office applications, these 
blocks are adaptable to many uses in the broadcast and 
telecommunications field. The PJ-660 series blocks are sup
plied with conventional solder terminals (see details re
garding solderability) .. The' PJ-665 series provides solder
less terminals designed to accommodate AMP 60197.1 con
nectors (supplied by American Pamcor, Inc.) or may be 
used as conventional solder terminals if desired. 

FIG. 1 

Ma~f.I~~J'Yl:iCk 

FIG. 2 
Sold,rless or Solder 

Mat'l, .032 Thick 

CATALOG NO. 

Fig. 1 
Terminal 

PI-660-1 
PJ-660-2 
PJ-660-3 
PI-660-4 
PJ-660-S 
PI-660-6 
PI-660-7 
PJ-660-8 
PI-660-S 
PJ-660-10 
PJ-660-11 
PJ-660-12 

Fig. 2 
Terminal 

PI-665-1 
PI-665-2 
PJ-665-3 
PJ-665-4 
PI-665-5 
PI-665-6 
PJ-665-7 
PJ-665-8 
PJ-665-S 
PI-665-10 
PJ-665-11 
PJ-665-12 

I..--DIM. A ----J 

P 
No. of Dim. 
Rows A 

1 1.812 
2 2.125 
3 2.437 
4 2.750 
5 3.062 
6 3.375 
7 3.687 
8 4.000 
9 4.312 

10 4.625 
11 4.937 
12 5.250 

Unless otherwise specified the PJ-660 
and PJ-665 Terminal Blocks will be supplied with the mounting strips as 
shown in the detailed drawings above. Mounting brackets, either horizontal 
type or vertical type, should be specified separately. All hardware necessary 
to mount the blocks and brackets to the main. frame are furnished. The 
brackets and hardware are packed separately and included with the Terminal 
Blocks. Both brackets and associated hardware are steel with cadmium
chromate finish per MiI-F-14072, #M262, TYpe II . 

PI-6&O-A Adjustable 
Mounting Brackets 

Intended for use with PI-660 
PI-660H PI-660V and PI-6.65 terminal blocks, these 

Horizontal Vertical adjustable mounting ·brackets 
Mounting Mounting allow for variable mounting 

cente rs of 7", 7112"'1 8", 8112" 
and 9"; These' mounting brackets 
are to be ordered separately. 
Both brackets and associated. 
hardware are steel with cad-
mium-chiomate finish per MiI-F-
14072,,#M262; Type II. 

eem/1969 . See YELLOW SECTION for Local Offices, Phones 829 



SECTION 2100 i@,ilfiMD 

HIGH 
LEAD ASSE BLIES 
AND RECEPTACLES 

Th? CAPITRON Division of AM P Incorporated is the leading 
manufacturer of high voltage, high altitude, high tempera
ture lead assemblies and receptacles. Custom pre·engi· 
neered LGH*high voltage connector products incorporate 
the advantages of miniaturization and lightweight, and are 
ideal where reliability and peak performance are essential 
to the application. They are the result of continuing reo 
search and development activities in the connection of 
high voltage power supplies, modulators, pulse forming 
networks, high voltage transformers, magnetrons, kly· 
strons, traveling wave tubes, and cathode ray tubes. 

GENERAL FEATURES OF • Quick disconnect 
LGH COMPONENTS • High dielectric and m.echani· 
• Lightweight, space saving, cal strength 

safe • Hermetically sealed and co· 
• Wide temperature range: rona·resistant 

_55° C to +125° C (_67° • High altitude operation: up to 
F to +257° F)" 70,000 ft. without derating 

• Voltage ratings: to 50,000 • Meet applicable mil. specs. 
volts DCt for shock and vibration reo 

• Easy to install-no tools sistance 
needed • RFI shielding optional 

• Insulation: extruded silicone "Higher temperature components 
rubber upto +2000 C(+3920 F) on request 

• Receptacles: ceramic or glass tSpecial designs to 200,000 volts 
epoxy DC on request 

NOTE: See other CAPITRON High Voltage products under 
Catalog Sections 2100 and 4000. 

Sizes and Ratings Available 

TYPE 

LGH '/2 

LGH 'h L 

LGH 1 

LGH 1 L 

LGH 2 

LGH 3 

LGH 4 

DC 
VOLTAGE 
Rating** 

6,000 

12,000 

12,000 

25,000 

25,000 

35,000 

50,000 

CURRENT 
RATING"" 

10 amps DC 

10 amps DC 

10 amps DC 

10 amps DC 

10 amps DC 

10 amps DC 

10 amps DC 

,',,', Peak AC and peak pulse voltage ratings will be 
somewhat less than DC ratings. Current rating 
is limited to 7.5 amps AC rms, 60 cycles . 

Write on your letterhead for our LGH products catalog. 

C.APITRON DIVISION, AM P INCORPORATED 
155 PARK STREET, ELIZABETHTOWN, PA. 17022. 
TWX: 510·657·4561 • PHONE: 717·367·1105. 

CAP/TRON products and engineering assistance are available in Canada through 
AMP of Canada Ltd., Ontario, Canada *Trademark of AMP Incorporated 

AMP 
INCORPORATED 

830 See YELLOW SECTION for Local Offices, Phones eem /1969 
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HERMETIC CONNECTORS 
UP TO 150,000 VOLTS D.C. 

WJH* Connectors eliminate glass or ceramic insulators 
10 PIN CONNECTOR 5 PIN CONNECTOR 

25,000 Volts D.C. center conductor 
and 9 low voltage pins 

15,000 Volts D.C. Bulkhead Connector 40,000 Volts D.C. 

Features: 
• Safe-no exposed high voltage parts 
• Space saving-maximum performance from the min· 

imum size and weight 
• Color coded for easy identification 
• Fast connect and disconnect 
• Wide temperature range (-55°C to +125°C) 
• Positive mating of lead into receptacle 
• R F I shielding-optional 
• Fungus, moisture, oil, and chemical resistant 
• High altitude operation-up to 80,000 feet without 

voltage derating 
• Excellent mechanical strength-resistant to vibration 

and shock 

• High dielectric strength 
• Preassembled-no tools required 
• High reliability-operates under extreme environ· 

mental conditions 

• Versatile-top access, splice, or bulkhead application 
• Corona resistant-virtually unaffected by ozone or 

corona 
• Radiation resistant 
• Lead wire remains flexible from -62°C to +250°C 
• Meets applicable military specifications 
• Quick, easy installation 

Solder or "0" Ring Mounting 

Suitable for: 
• Industrial & Military Applications 
• Power Supplies 

• Radar 
• Avionic Electronics 

• CRT's 
• Medical Electronics 

• Laser 
• Copying Machines 
• Instrumentation 
• Pulse Applications 
• Oceanography 

Let us design an assembly that meets or exceeds 
your requirements. We're the leading maker of 
customized connectors. Whatever your connec· 
tion problem contact us today. 

CAPIT RON 01 V ISION, AM P I NCORPORATEO 

155 PARK STREET, ELIZABETHTOWN, PA. 17022. 
TWX: 510·657·4561 • PHONE: 717·367·1105. 

CAPITRON products and engineering assistance are available in Canada through 
AMP of Canada Ltd., Ontario, Canada *Trademark of AMP Incorporated 

AMP 
INCORPORATED 

NOTE: See other CAPITRON High Voltage products under Catalog Sections 1500 and 4000. 

eem /1969 See YELLOW SECTION for local Offices. Phones 831 
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IF IT'S 

JCCUIlJfB 
!T'S BETTER 

We will be pleased to 
send you a copy of our 
catalog upon request. 

SEND FOR YOUR FREE 
COPY TODAY! 

ACCURATE 
ELECTRONICS CORPORA TION 

PRECISION ELECTRONIC and 
ELECTROMECHANICAL COMPONENTS 

In addition to the many hundreds of types of standard 
components available from stock tools, Accurate Electronics 
is prepared to manufacture terminal boards', plugs, sockets, 
connectors or other electromechanical components to your own 
specifications. 

Accurate also manufactures precision stamped metal 
components of brass, phospher, bronze, beryllium copper, 
steel, etc. Many metal components me available from stock 
dies. 

In addition, Accurate fabricates all types of laminated 
plastic materials into precision insulating components. 

For full information send for our complete catalogs. 

• TURRET TERMINAL BOARDS AND TERMINALS 

• PHONO PLUGS • PHONO INPUT JACKS 

• FUSE RECEPTACLE BLOCKS • TERMINAL STRIPS 

• "QUICK-TAB" QUICK CONNECT TERMINAL BOARDS 

• CUSTOM COMPONENTS 

STANDARD COMPONENTS 
. - ALL TYPES -

ACCURATE manufactures a wide range of high
quality terminal boards and terminals for all 
applications. Many standard types are available 
from stock tooling. 

ACCURATE meets precise technical and applica
tion requirements, government or commercial, 
and provides design assistance for special ap
plication problems. 

832 See YELLOW SECTION for Local Offices, Phones eem /1969 



SERIES WT 
SUBMINIATURE. 
RIGHT ANGLE 
plug, in-line receptacle with 
.100" centers, for PC card to 
mother board or cable, or cable 
to cable. Series features .030" 
dia. BeCu contacts. 
Sizes: 7, 10, 12 I Check avail. 10, 

12) 

SERIES WTA 
SUBMINIATURE. 
RECT ANGULAR 
plug and receptacle, .100" cen
ters, 2 rows, offset .050", for in
put/ output connectors, cable to 
PC board, and cable to panel. 
BeCu contacts, .030" dia. 
Sizes: 10, 14, 20, 24, 26, 30, 36, 

40, 44, 50, 54, 56, 60, 66, 
70. 

SERIES WTB 
SUBMINIATURE. 
RIGHT ANGLE 
PC board connector for panel 
or mother board, with .100" 
centers, 2 rows, offset .050". 
Series features .030" dia. BeCU 
contacts. 
Sizes: 10, 14, 20, 24, 26, 30, 36, 

40, 44, 50, 54, 56, 60, 66, 
70. 

SERIES K, EK, WK 
CRIMP, 
REMOVABLE 
CONTACTS 
50 lb. minimum resistance to 
push out. Stainless steel shells, 
mounting plates, and split hoods 
optional. 
Sizes: 18, 34, 42, 50, 66, 75, 104. 

SERIES P, EP, WP 
SOLDERCUP 
CONTACTS 
retained in molding. Rugged 
.0625 dia. pins. Stainless steel 
shells, mounting plates, and split 
hoods optional. 
Sizes: 14, 20, 34, 42, 50, 50-8, 

66, 75, 104. 

i@,iiij,ffiD SECTION 2100 

AirBorn Connectors 

I 

lk 

SERIES K 
Basic Connector 

SERIES P 
Basic Connector 

~"'"'" 
~ 
L,:,j L,. 

SERIES EK 
Mech. Protection 

SERIES EP 
Mech. Protection 

SERIES WK 
Environment Proof 

SERIES WP 
Environment Proof 

AirBorn, Inc. 2618 manana drive • dallas, texas 75220 • 214 - 357-0274 
eem/1969 See YELLOW SECTION for Local Offices, Phones 833 
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~~ 
2001-7941 

, 
TNC Jack 
Direct Solder 
3102-7941 

Jack 
Terminal 

~~~~~&\e 

'""~ Jack to Jack 
Adapter 
2084-0000 

834 

Jack 
Receptacle 
2052-1300 

Jack " Stripline 
Receptacle 
2066-1322 

~~ 
Jack to Jack 
Adaptar/ Pressurized) 
2084·1100 

~
" 

~" 

Plug to Plug 
Adapter 
2081-0000 

Right Angle 
Stripline Receptacle 
2068·1402 

~ 
P.W.S.Jack 

~;;= 

,,:.+9 
Angle 
Plug to Jack 
Adapter 
2088-0000 

aNt lack 
Direct Solder 
3202·7941 

Bulkhead Jack 
Receptacle 
2056·0000 

Stripllne 
Termination 
21166-6112 

'-' ~~~n.A~:~~Ptacle 
2064-0000 

CALIFORNIA - SOUTHERN 

.~~ 
Jack 
Solder Clamp 
3204-7841 

~~ 
Jack 
lIetep!.cle 
2056-1100 

~ 
Plug 
Termination 
2021·6100 

.,,,-
~).. 

" N Plug 

-II' to ARM 
Jack 
Adapter 
2082-2301 

.• ,,~ 
Direct Solder 
3002-7941 

Plug lIeceptacle 
2051-0000 

Bulkhead 
Jack 
Receptacle 
2058-0000 

~ 
Jack 
Termination 
2020-6100 

-~ to ARM 
Plug " 
Adapter 
2081·2311 

7mm 
Precifix AA 
7000-0000 

7mm 
Preclfix A 
7100-0000 

Jack 
Receptacle 
2052-0000 

.. 
Jaek to Jack 
Adaptar 
208lHlOOO , -BNC Plug to ARM Jack 
Adapter 
2082-2321 

IN 
STOCK 

IN 
YOUR 
AREA 

J. E. Hachten Company. 1135 West Huntington Drive. Arcadia, California 91006 • (213) 681·2361 
CALIFORNIA - NORTHERN 
J. E. Hachten Company. 800 Welch Road. Palo Alto, California 94304 • (415) 326·1252 
MARYLAND - VIRGINIA - WASHINGTON, D.C. - DELAWARE 
Brimberg Associates, Inc .• 814 Thayer Avenue. Silver Spring, Maryland 20910 • (301) 588·7790 
NEW YORK - METROPOLITAN - LONG ISLAND & NORTHERN NEW JERSEY 
Salsbury Associates, Inc .• 331 West John Street. Hicksville, New York 118Dl • (516) 938·1080 
NEW YORK - UPSTATE 
Floring & Murray Inc .• P.O. Box 11 • De Witt (Syracuse), New York 13214 • (315) 446·5555 
FLORIDA - ALABAMA - GEORGIA - NORTH CAROLINA 
Theall Corporation • P.O. Box 922 • Maitland, Florida 32751 • (305) 647-4469 
PENNSYLVANIA 
Holdsworth & Company. 8 Smedley Lane. Newtown Square, Pennsylvania 19073 • (215) 356-8550 
TEXAS 
Spacetronics Company. 4515 Prentice Street. Dallas, Texas 75206 • (214) 368·1215 

rI 
N 

Write for our complete catalog on coaxial con
nectors, cable assemblies and components. 

87 RUMFORD AVENUE • WALTHAM • MASS. • 02154 
TEL: (617) 891-5230 • TWX: (710) 325-1739 

See YELLOW SECTION for Local Offices, Phones eem/1969 



Looking for better 
p.c. board packaging? 

VERSA-RAK 
Order this one when p.c. 
board size has not been final· 
ized or varies from applica
tion to application. Choice 
of two sizes of side plates 
and p.c. board holders per
mits mounting up to 33 
boards from 2" to 61/4" wide 
and from 4" to 9" .long. 
Spacing is V2" on centers 
or any Vs" increment over 
1/2". Numbered "V" slots for 
accurate alignment. Very 
versatile, rapid assembly. 

I1NI-RAK 
Same board spacing as 
Versa·Rak ... but YOU specify 
overall size to meet mounting 
needs (i.e. number of boards, 
board width, length), P.c. 
board holders available with 
and without connector mount
ing feet. Connectors can be 
mounted at flange end or op
posite to flange end of Rak. 
Rapid assembly. Numbered 
"V" slots for accurate align· 
ment. Center support rail for 
long boards. 

STACK-RAK 
Available in single, dual and 
multiple stack units to mount 
large numbers of boards in 
limited space. You specify 
overall dimensions for num
ber and size of boards to be 
mounted. Each stack can 
mount different size boards. 
Board spacing is .4" on cen
ters or any,!" increment 
over .4". Connectors can be 
mounted at either end of 
Rak. Rapid assembly . . 
extra rugged construction. 

from a tIe e of course 

eem /1969 

SEND FOR NEW FREE CATALOG of Printed Circuit 
Board RAKS. This is really a working tool for the 
packaging engineer. Contains detail drawings of 
all parts of all three Rak configurations. Also com
plete assembly views and all necessary instructions 
for computing Rak dimensions for any number and 
size of boards. See for yourself how Allee can 
simplify your packaging problems. 

2 LOWELL AVE. / WINCHESTER, MASS. 01890 

See YELLOW SECTION for Local.Offices, Phones 

COMPONENT HOLDERS 

TRANSISTOR CLIPS 

atlee 
fe'Vef you beft 

PRINTED CIRCUIT 
BOARD HOLDERS 

Shown .hereare.just a few of 
the many quality holders we turn 
out by the thousands every day 
._ '. holders for components, 
transistors, crystals, diodes, lead 
wires; fuses, resistors,printedcir· 

. puitboards, heat dissipating tube 
and liners,. etc. With aU 

at your fin~ertips. chances 
a .standard Atleeholder will 
~ ..•. , yoyrhpldingproblems: . It 
. we can make any special 

YQljcandreamup. 
£····ll'llR.·.ATL££·cATA.ljlG;. 



Microphone Connectors 
Qwik Connectors 
QWIKS provide fastest connect/disconnect of any microphone con
nectors-and are the most attractive. Premium material and stream
lined design give QWIKS eye-appeal as well as superior efficiency. 
Dielectric is AMPHENOL 1-501 Blue, diallyl phthalate, contacts are 
gold-plated, shells are finished in satin nickel. . 

Description 

Plug, Pin Contacts 
Jack, Socket Contacts 
Chassis Recept.. Pin C6ntacts 
Chassis Recept., . 

Socket Contacts 

Series 75 

3 Contacts 4 Contacts 

91·S53 91·S57 
91·S54 91·S5S 
91-S55 91·S59 

91·S56 91·S60 

Brigh.t chrome finish. Threaded coupling. and unique l;lutton contact 
permIts plugs to be converted to jacks by removal of coupling ring. 
Receptacles mount in .385" holes when grounding .. 500" holes for 
ungrounded two circuit operation. 

• 
Description 

Chassis Receptacle 
Chassis Receptacle, Closed Circuit 
Straight Plug 
Cable Jack 
Angle Plug 
Cap & Chain 
Phone Plug Adapter 
Microphone Switch 

Part No. 

75·PC1M 
75·Cl·PC1M 
75·MC1F 
75·MC1M 
75·MC1FA 
75rCCCl 
15·MC1P 
75·MC1S 

Miniature 75 Series 
~ Gtsne Miniature version of the above, receptacle r mounts in 13/64" chassis hole. 

Description 

Plug 
Jack 
Receptacle 

Series 80 

Part No. 

75·1 
75·2 
75·3 

Single and Double Contact. Receptacles mount in 'Ys" chassis hole 
with maximum panel thickness of 11/32". 

Description 1 Contact 2 Contacts 

Plug, Pin Contacts SO·M SO·MC2M 
Plug, Socket Contacts SO·Fl SO·Me2Fl 
Jack, Socket Contacts SO·F SO·MC2F 
Jack, Pin Contacts BO·M1 SO·MC2M1 
Recept., Socket Contacts SO·C SO·PC2F 
Recept., Pin Contacts SO·C1 BO·PC2M 
Cap & Chain for Recept. 75·CCCl ·75·CCCI 

Series 91 
Panel Ys" thick, maximum. Rece~acles mount in 27/32" hole. 

THREADED COUPLING-Pin COlI LaCIS. One to 'Six Contact Mike 
Connectors. Sturdy, reliable, attractive chrome finish. 

Description 

PI"g, Pin Contact 
Plug. Socket 

~ontacts 
JaCK, Socket 

Contacts 

• Jack, Pin Contact 
Recept., Socket 

Contacts 
Recept., Pin 

Contacts 
Cap & Chain 

for Recept. 

Tip Jacks 

Nylon body with recessed silver plated 
contact. Tinned terminal. y" .. mount· 
ing hole. Add suffix to catalog number 
to indicate color. 
350-29175-* TurreNerminal 
350-29200-* Spade Terminal 
350-50200·* Feed·thru 
*Suffix Color Numbers. 

3 4 6 
Contacts Contacts Contacts 

91-MC3M 91-MC4M 91-MC6M 

91-MC3Fl 91-MC4Fl 

91-MC3F 91-MC4F 91-MC6F 
91-MC3Ml 91-MC4Ml 

91-PC3F 91-PC4F 91-PC6F 

91-PC3M 91-PC4M 

91-CCC3 91-CCC3 91-CCC3 

-1 Hec -9 Pink 
-2 Black -10 It. Blue 
-3 Brown -11 Lt. Green 
-4 Green -12 Buff 

-13 Yellow 
-14' Natural 

-5 Orange 
-6 White 
-7 Blue -15 Violet 
-S Gray 

Test Jacks 

Tes Jack Contact Mating Plug 
Black Red Diameter Black I Red 

7S·IS 7B-IS-1000 %," 71-IS I 71-IS-I000 
7S-1M 7S-IM-IOOO %2" 71-IM 71-IM-lOOO 
7S·1l 7S-ll-1000 If." 71-ll 71-ll-1000 
7S-lP 78-lP-lOOO .OSO" For .OSO" Phone Tip 

Miniature Cable Connectors 
Black phenolic dielectric in cadmium plated brass shell. Polarized con
tact spacing. Plugs and receptacles take cables up to y" .. diameter. 
Panel receptacle mounts in Ys" hole with two 6-32 screw holes on 
1 y" .. centers. 

PLUGS 

Contacts 
3 
4 
5 
6 

Contacts 
4 
5 
6 
7 

7 large 
S Octal 
8 loctal 

9 
11 
12 
16 
2(} 

RS TYPE 

Mtg. Hole 
Diameter 

1316" 
lK," 
lKo" 
lKo" 
1%2" 
13-i6" 
lKo" 
lYt6" 
lKo" 
1Ko" 
U,;''' 
lJlt 

Same as Type S, but with 
mounting plate assembled 
with retainer ring. Mount-
ing plate slotted holes for 
1112" to 15%'4" centers. 
Use 6-32 screw. 

Black. 
contacts Phenolic 

4 78-R54* 
-5- 7S-RS5* 

6 7B-RS6 
7 7S-RS7S 

7 large 
S Octal 7S-RSS* 
S loctal 7S-RSSl 

9 7S-RS9 

9l-MPM-3l 
91-MPM-4l 
9l-MPM-5l 
9l-MPM-6l 

Black 
Phenolic 

7S-S4 
7B-S5 
7B-S6 
7S-S7S 

-
7S-SS 
78-SBl 
7S-S9 
7S-S11 
7S-Sl2 
7S-S16 

-

78-RSBT* 

11 78-RSll 7S-RSllT* 
12 
16 7S-RS16 

20 

S TYPE 

Short 
91-MPM-3S 
91-MPM-4S 

Retainer ring mounting. Black 
Phenolic and Mica Filled Phen
olic. For 22 gauge (.031") to 
IB gauge (.050") panel thick
ness. May be grooved on spe
cial order up to 13 gauge 
(.093"). Steatite fits ,031" to 
.093" panels. 

Mica 
Filled Steatite 

49-SS4 
- 49-SS5 

- 49-S56 
- 49-SS7S 
- 49-SS71 

78-SST* 49-SS8 
- -
- -

7S-SllT* -
- --
- -
- -

Black 
Steatite # Phenolic 
49-RSS4 77-Mlp·4 77-MIP-4T* 
49-RSS5 77-MIP-5 77-MIP-5T* 
49-RSS6 77-MIP-6 77-MIP-6T* 
49-RSS7S 77-MIP-7S 77-MIP-7ST 
49-RSS7l 77-MIP-7l 
49-RSSB 77-MIP-S 77-MIP-ST* 

77·MIP-9 77-Mlp·9T 
77-MIP-ll 77-MIP-llT* 
77-MIP-12 77-MIP-12T* 

77-MIP-20 
* Military version available with silver plated contacts and, where applicableJ 

stainless steel mounting plate. Add suffix I'M" to catalog number. Example: 
77-MIP-8TM. 
# Bot.tom mounted, requires }1,4" chassis holes; 7L requires 1%", 

836 .See YELLOW SECTION for Local tlflices, Phones eem/1969' 



Plugs* 

C":> CP TYPE 
Use with steel caps 
shown below, bot· 
tom right; or mount 
on panel with reo 
tainer ring. Same 
grooves as 78S tube 
sockets. " Black 

Contacts PhenoliC 
4 86·CP·4 
5 86·CP·5 
6 86·CP·6 

86·CP·7S 
7 Large 86·CP·7L 
8 Octal 86·CP·8 

9 86·CP.9 
11 86·CP·11 
12 86·CP·12 
16 86·CP·16 
20 

Mica 
Filled 

86·CP·8T 
86·CP·9T 
86·CP·11T 

REPLACEMENT 
TYPE 

Removable plate. 

Black 
Phenolic 
86·RCp·4 
86·RCp·5 
86·RCp·6 
86·RCP·7S 
86·RCp·7l 
86·RCP·8 
86·RCP·9 
86·RCp·11 
86·RCP·12 

*Mate with Tube Sockets on previous page. 

Light Duty Connectors** 

Rubber 
Grommet 

SPEAKER 
For cable mount· 

ing only. 

Black 
Phenolic 

71·4 
7~ 
71·6 
71·7 

70·8 
70·9 

70·12 

70·20 

Cable 
Clamp 

Pin Socket Pin Socket 
Contacts Contacts Contacts Contacts Contacts 

4 86·PM4 78·PF4 
5 86·PM5 78·PF5 

____ ~----t-~~~---r--~~~1_~86~.~PM~4.~1~1~~7~8.!-F-4.-1-1--
86-PM5·11 78·PF5·11 

6 86·PM6 78·PF6 86·PM6·11 78·PF6·11 
86·PM7S 78·PF7S 86·PM7S·11 78·PF7S·11 

8 86·PM8 78·PF8 86·PM8·11 78·PF8·11 
9 86·PM9 78·PF9 86·PM9·11 78·PF9·11 

11 86·PM11 78·PF11 86·PM1l-l1 78·PF11·11 
·--12 86·PM12 86·PM12·11 

20 86·PM20 

** For cable to cable application, mate with each other. For cable to panel 
applications, mate with type S, RS. and MIP tube sockets. 

Compact MIP [l/s" mounting hole. Two .136" screw holes 
on 1·5/16" centers. 8 contacts only. 

88·8 
88·8T 
88·8TM 

88·8X 

Octal, Black Phenolic 
Octal Mica Filled Phenolic 
Octal Mica Filled Phenolic with 
silver plated contacts and stain· 
less steel mounting plate 
locta/. Black Phenolic 

Saddle Sockets 
8 contact octal with 4 ground lugs. 

168·001 Wrap around contacts 
168·015 Tuning fork contacts 

Steatite Magnal Socket 

49·SS11L 11 contacts for TV or CRT. Re· 
tainer ring mounted in l%n 
chassis hole. Ufo' pin circle 

Transmitting Tube Socket 
Steatite, with mounting plate. 

148·101 I 4 contacts, two small, two large 

Tube and Relay Bases 
Black Phenolic. 

50·801 Octal .687 Pin Circle 
50·820 11 contact .750 Pin Circle 

UJoiiD"D SECTION 2100 

Printed Circuit Sockets 
Standard socket series 77MIP 
and 78S of eight or more con
tacts for mounting directly to 
printed circuit boards. Contact 
tails are Va" long and mount 
through Yt6" diameter holes. 

To Order: 
Add suffix ·W0125 to part 
number, i.e. 77MIP(X)
WOl25 or 78S(X)-W0125. 

Wire Wrap Sockets 
Standard socket series 77MIP 
and 78S of eight contacts or 
more have Yz" long contact 
tails for wire wrap termination. 

To Order: 
Add suffix -W0500 to part 
number, i.e. 77MIP(X)
W0500 or 78S(X)-W0500. 

SCR Sockets 
Three contact receptacle designed to accept General Electric 
Company's C 106 SCR (Silicone controlled rectifier). Nickel silver 
contacts. Black nylon insulator. Voltage rating: 500 volts RMS. 
Current rating: 5 amps. Contact spacing: .200" centers. Mating 
engagement depth: .160" min_ Contact length: Approximately 
.323" x .020" square. Contact tails designed for wire wrap or 
printed circuit board mounting. 

77-115 Press fit style without flange. To 
fit rectangular panel or chassis 
cut dimensions .340" x .164", 
.330" x .161". 

77·116 Mounting flange style. Molded 
mounting flange has two .125" 
diameter mounting holes on .625" 
centers. Assembly fits rectangular 
panel or chassis cut-out .325" 
x .200". 

Floating MIP Sockets 
For vibration-free operation. 
77·Mlp·8FK Octal. Complete with 4 rubber 

grommets, 2 mounting screws, 
nuts and washers 

77·3K 

77·Mlp·8F 

Rectangular Connector 
70·26 4 contact cable plug 
77·26 4 contact receptacle, molded·in· 

plate, two %," screw holes on 
1%" centers. M6" x lX6" panel 
cutout 

MIP, Cloverleaf Contacts 
59·103 Octal. Same dimensions as stand· 

ard MIP, stainless steel mount· 
ing plate, cloverleaf contacts hot 
tinned dipped 

Grid Cap' 
63-1 For tube grid caps, Xi" to lis" 

diameter 

Duodecal Socket 
59·402 For CRT with maximum of 12 

contacts equally spaced on 1.063" 
pin circle 

Lamp Socket 
For medium base pre-focused lamps. 1000 
watts, 110/250 volts, UL approved. 
98·8 PhenOliC, to 450'F. 
98·1 Steatite, to 1800·'F. 

Crystal Holder Sockets 
Two contacts, %" centers for Va" prongs. 
33·2 Black Phenolic 
33-2T Mica Filled Phenolic 
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Tube Shields 

59-409 
59-410 

Internal spring holds tube securely_ 

5-401 
5-402 
5-405 
5-408 
5-409 

Miniature 
Tube 

7 Pin 
7 Pin 
9 Pin 
9 Pin 
9 Pin 

Maximum Tube 
Length 

1~. 
1% 
1Y. 
l'X. 
2% 

Miniature Plugs 
Mates with 7 and 9 pin miniature sockets. Diallyl 
Phthalate. Gold over silver plated contacts. 
Molded-in strain relief post. 1500 V RMS at 
5 Amps. 

Plug 
Plug with rubber cap 
Plug with rubber cap, side outlet 

7 Pin 
86-896 
~6-895 
106-894 

9 Pin 

86-893 
86-897 

Miniature Speaker, Plugs & Receptacles 
Mounts in %" hole, round or D, with friction re
tainer ring. 0 

Contacts 

3 
4 
5 
6 
7 

Caps 

o 
78-S3S 
78-S4S 
78-S5S 
78-S6S 
78-7P 

Mates With 78-SXS 
at Left 
71-3S 
71-4S 
71-5S 
71-6S 

Side Outlet 

Mates With 7a-SXS 
at Left 

86-CP-3S 
86-CP-4S 
86-CP-5S 
86-CP-6S 

Rubber Grommet Rubber Grommet Cable Clamp 

Makes inexpensive cable connectors of standard sockets, plugs and 
receptacles such as 78, 60, 61, 86 and 160 Series. 

Finish cable Maximum 
Black Japan Clear Cadmium Outlet Cable 0.0. 

3-10 - None Dust Cap 
3-12 - Metal M6" 
3-13 3-857 Rubber 'U6" 
3-17 . - Side, Rubber U," 
3-24 3-856 Cable Clamp ¥a" 

Recessing Sh,ells 

For use with 78S, 86CP, 60, 61 and 160 Series plugs and sockets. 
23-15 Aluminum. Raise or recess Uf.". 1%" mounting hole. uses 3 No.6 

screws. 
61-61 Cadmium plated steel. Recesses unit 1'K/'. Mounts in 1U/' hole. 

Two %{' mounting holes on 1%" centers. 

AMPHENOL 
THE BUNKER·RAMO CORPORATION 

59-470 59-106 

Heavy duty octal socket with barrier-protected screw type terminals. 
1250 VRMS at 5 amps. 

8 Contact Octal 
Top Mounting Two .156 mtg. holes on 1.688 centers Bottom Mounting 

146-103 
146-104 

No Tie Points 
With 4 Tie Points 

146-203 
146-204 

11 Contacts Two .156 mtg. holes on 4.187 centers 
146-817 With solderless reversible 

screw terminals. 
14 & 20 Contacts 

Relay Sockets 
59·106 I 14 Contact 600 VRMS at 10 Amps. 

May be gang mounted. 59-470 20 Contact 

110/220 Volt Plugs and Receptacles 
Black phenolic. UL Approved except for 160,10 & 160-11. Used with 
Series 3 steel caps, 23-1S & 61-61 mounting plates. 

Mounting 

Retainer Ring 
Mounting 
Plate and 
Retainer 
Ring 

Molded-in-
Plate 

Recessed 
Housing 

Rubber 
Grommet 

Cable Clamp 

Plug 

61-M 

61-M1 

-
61-M10 

Heavy Duty 

I 2 Pole With' 
2 Pole Ground 3 Pole -

15 Amp. 125 Volts .15 Amp.125 Volts 15 Amp. 125 Vol 
Plug Re- Re- Re-

Polarized ceptacle Plug ceptacle Plug ceptacle 

61-MP 61-F 160-11 -160-10 60-M 60-F 

61-MP1 61-F1 160-3 160·2 60-M1 60-Fl 
61-MIP-

- 61F - - - -
61-MPlO 61-FlO 160-5 160-4 - -

wiih Steel Cap for Cable 

61-F4 160-7 
61-Fll 160-9 

160-6 SO-M4 6O"F4 
160-8 60-M 11 60-F11 

Side Mount Socket 

With 
With With With Under- For Super For 

AMPHENOL Retaining Terminal Bottom writer's Jumbo UX4-pin 
Number Clip Block Cover Shield 4-pin Tubes Tubes 

14S-105 X X X 
14S-106 X X 
146-107 X X 

I 
X X 

146-109 X 
146-110 X X 

NOTE-Bottom Cover 146-910 may also be used With 146-109 and 146-110 
yockets. 
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MinRac 17 Connectors 17 Series 
MINIATURE RACK AND PANEL 
POKE-HOME CONTACTS 
CHOICE OF DIELECTRICS
DIALLYL PHTHALATE, ZYTEL, OR 
GLASS HERMETIC 

CRIMP TYPE CONTACTS 

REroMMtNO[O USE. OF .440 NC 2 
\',. LG PAN HEAD SCREW IJtr"·· 

MOUNTING CUTOUT 

." ... J~1;-r 
L-:J~ RfCEPTACLf R[COMMENO£O .440 

(SOCK£T CONTACT) HASTIC STOP NUT 

A complete line of versatile lightweight Tack and panel miniature connectors 
with 9 to 50 contacts. Trapezoidal shell polarizes the connector and insures 
proper mating with existing trapezoidal connectors. Poke-Home contacts 
permit soldering or crimping away from the connector (where there is room 
to work) and allows contacts to be recircuited at any time. Contacts are 
gold over silver plate and are rated 5 amperes. 

Dimension Information 
CONNECTOR DIMENSIONS 

D 
Contacts A B C Crimp Solder 

9 1'%'4 .984 JU4 2U4 'U4 
15 1'512. 1.312 3U4 2>6'4 1~ 
25 2%'4 1.852 3U4 2.U4 '%'4 
37 2'%, 2.500 3U4 2U4 '%'4 
50 2% 2.406 3%4 2U4 '%'4 

CUTOUT DIMENSIONS 
F 

Contacts E Crimp Solder G B J 
9 '%'4 lYJ2 %2. .787 .984 .458 

15 '%4 lYJ2 %, 1.115 1.312 .458 
'25 '%4 'X2 .%2 1.654 1.852 .458 
37 '%4 IYJ2 .%2 2.302 2.500 .458 
50 '%4 'YJ2 .%2 2.208 2.406 .564 

Ordering Information 
WITH CLEAR CHROMATE CONVERSION FINISH 

ZYTEL 101 DIELECTRIC DIALLYL' PHTHALATE 
Crimp Solder Cup Crimp Solder Cup 

Contacts Contacts Contacts Contacts 
Plugs 17-20XXO-1 17-20XXO 17-70XXO-1 17-70XXO 
Receptacles 17-10XXO-1 17-10XXO 17-60XXO-1 17-60XXO 
Receptacles. With 
.030 Float Bushings 17-10XXO-6 17-10XXO-5 17-60XXO-6 17-60XXO-5 

WITH GOLD IRIDITE FINISH 
Plugs 17-21XXO-1 17-21XXO 17-71XXO-1 17-71XXO 
Receptacles 17-11XXO-1 17-11XXO 17-61XXO-1 17-61XXO 
Receptacles, With 

.030 Float Bushings 17-11XXO-6 17-11XXO-5 17-61XXO-6 17-61XXO-5 

t t t t 
NUMBER OF CONTACTS 

Replaee XX with 09. 15, 25, 37 or 50 to indicate the number of contacts. 

Hermetically Sealed Plugs 
Contacts are fused within a single piece glass preform. Identoseal contact 
marking. Leakage rate is less than 0.1 micron cubic foot of helium per hour 
with one atmosphere differential. Tin over cadmium plated shell. Available 
in al1 pin contact configurations. 
Flattened and Pierced Contacts 17-S2XXO-3 
Solder Cup Contacts _17-52XXO-4 

Cable Application Accessories 
Cable Clamps-For use with plugs and receptacles in cable-to-panel and 
cable-to-cable applications. Eliminates strain on wire terminations. 
Lock;ng Devices-Eliminates possibility of acc;dental disconnection. Spring 
latch is a swivel spring that is used with the cable clamps above. Screw latch 
is used with or without a cable clamp in a semi-permanent termination. 

Contact 
Size 

9 
15 
25 
37 
50 

Tools 

Spring Latch 
Cable Clamp Locking Device 

Clear Chromate Gold Iridite Clear Chromate 
17-310-01 17-310-02 17-529 
17-311-01 17-311-02 17-529 
17-312-01 17-312-02 17-529 
17-313-01 17-313-02 17-529 
17-314-01 17-314-02 17-770 

Contact Crimping Tool 
Insertion and Removal Tool 

Screw Latch 
Locking Device 
Clear Chromate 

17-768 
17-768 
17-768 
17-768 
17-768 

294-136 
294-155 

'#§.Ila,'. SECTION 2100 
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Micro Ribbon Connectors 57 Series 
High Contact Density-14 to 50 Contacts 
Protective Pola rized Shell 

m.~~~,l,~:,I_l " .. ,~ •. " tbJ:! J "'''' '"'' ,,~ 
300Mln ~583Max 

-- -- ~:~-~- t 1 
~ D I ~ 0 L'::-~~ -21o-f 

02 BUSHING FLOAT 031 ~~_ !I~----l 12!1 Mar 1:3.1. Dil 
FOR·3SCR£W r-f-j 1-''"1 

o --~--l 

CABLE,. TO-PANEL TYPE 

u __ u ,~ 

CenterlIne J~ l4 
580"," 63S"," ~-TI 
"j' T" ~ ~r'"'" )!~~'" 

238' l~K'Plug~lc,earanceorTapped 
211 hRecePta(;~ Hole~forN3MtgScrew~ 

i ' 
___ .?~_R. __ 

lS" 
1.5i H Plug 

132 JReceplacle 

CUTOUT-BonOM MOUNTING 
for rack and panel type only 

CUTOUT-TOP MOUNTING 
for both types 

An of the advantages of ribbon contacts apply to Micro Ribbon Con
nectors. This inclu~es the self-cleaning, self-wiping action of the contacts 
and extremely low insertion and withdrawal forces. Dielectric is improved 
diallyl phthalate with high impact strength and low moisture absorbency 
characteristics. Trapezoidal shells provide polarization. and are made of 
zinc plated brass with a clear chromate conversion seal. Small size 
makes the Amphenol-Micro Ribbon Connector ideal for high density minia~ 
tUre modules as well as rack and panel applications. Connectors may be top 
or bottom mounted. Rated 700V DC at sea level; 200V DC at 70,000 feet_ 
Rack and Panel and Module Applications. Receptacle mounting plate in
cludes float bushings to allow a float of .020 in each direction. This 
facilitates blind mating and minimb:es the need for critical mounting di
mensions. 
Cahle-To-Panel Applications. Panel receptacles are equipped- with sturdy 
spring latches which are guided and retained by cutouts in the plug's flanges. 
ReceptacJe must be top mounted. 

DIMENSIONS 
14 24 36 50 

Contacts Contacts Contacts Contacts 

BOTH 
A 1.417 1.842 2.352 2.947 
B 1.750 2.175 2.685 3.270 

TYPES C .910 1.335 1.845 2.440 

CABLE TO 
D .843 .843 .905 1.000 
E 1.668 1.668 1.730 1.825 

CHASSIS F .306 .473 .640 .766 
TYPE ONLY G .422 .473 .473 .473 

BonOM 
MOUNTING FOR H 1.098 1.523 2.033 2.628 
RACK & PANEL J 1.153 1.578 2.088 2.683 

TYPE ONLY 
TOP MOUNTING K .940 1.365 1.875 2.472 

FOR BOTH TYPES L .995. 1.420 1.930 2.525 
NOTE, All dimenSions are reference. 

RACK AND 
Plugs 

PANEL MODULE APPLICATIONS CABLE-TO-PANEL APPLICATION 
Cable Plugs Receptacles 

57-10140 
57-10240 
57-10360 
57-105{)0 

Receptacles Contacts 

57-20140 14 
57-20.240 24 
57-20360 36 
57-20500 50 

57-30140 57-40140 
57-30240 57-40240 
57-30360 57-40360 
57-30500 57-40500 
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Cable to Panel Blue Ribbon Connectors - 26 Series 
Etm CABLE OUTLET 

rD=1 __ _ 

'''''T==IE==ri 
I 
I 
I 

I I 
~11i4. _____ 

B~ 
MAX. CLEARANCE . ! .8~O rJI~,:I~~'W' ;!;'; h··lu I urr~ 

26-4401 

WI;=53$E!!=;r I 
I 

I I I 
I ~-%~ \ 

f---l\/4 -----i 

CLEARANCE OR TAPPED 
HOLES FOR ·4 MTG. SCREWS 

SIDE CABLE OUTLET 

• Low Withdrawal Force • Secure Spring Latch 
• Low Insertion Force • Alternate Positions 

• Provision for Safety Wiring 

Cable-to-Panel Blue Rihbon Connectors include a straight plug, 
right angle plug, and panel receptacle. The plug is equipped with a 
spring tension swivel latch to insure mating, even in vibration applica
tions. Provision for safety wiring provides additional reliability. 

The nickel plated brass shells are notched to provide keying for alter
nate positions. The large number of alternate positions available is 
effectively doubled since the plug and receptacles are available with 
either a male or a female insert. Add P to the catalog number for a 
male insert; S for a female insert. 

AMPHENOl 
THE BUNKER-RAMO CORPORATION 

Shell 
Posi Keys 

Can 
tact Straight Plugs Angle Plugs 

Mating 
Receptacles 

lion Let· Num· 
No. ters bers 

26-4301-8 S or P 26-4501-8 S or P 26·4401·8 P or S A 
26-43()2-8 S or P 26-4502-8 S or P 26-4402-8 P or S A 2 
26-4303-8 S or P 26-4503-8 S or P 26-4403-8 P or S B 
26-43()4-8 S or P 26-4504-8 S or P 26-4404-8 P or S 4 B 

16 26-4301-16 'S or P 26-4501-16 S or P 26-4401-16 P or S A-C 

26-4303-16 S or P 26-4503-16 S or P 26-4403-16 P or S A-E 5-6 
26-4304-16 S or P26-4504-16 S or P 26-4404-16 P or S 4 A-F 4-5 
26-4305-16 S or P 26-4505-16 S or P 26-4405-16 P or S 5 B·C 1·6 
26-4306-16 S or P 26-4506-16 S or P 26-4406-16 P or S 6 B-D 1·2 
26-43,07-16 S or P 26-4507-16 S or P 26-4407-16 P or S 7 B-E 1-4 
26-4308-16 S or P 26-4508,16 S or P 26-4408-16 P 0~r--,s:;--t---;;-8f.B;---_F;o---t-:2:;-_;;--3 

24 26-4301-24 S or P 26-4501-24 S or P 26-4401-24 P or S A-C 3-6 
26-4302-24 S or P 26-4502-24 S or P 26-4402·24 P or S 2 A-D 4-7 
26-4303-24 S or P 26-4503-24 S or P 26-4403-24 P or S 3 A-E 5-6 
26-4304-24 S or P 26-4504-24 S or P 26-4404-24 P or S 4 A·F 4-5 
26-4305-24 S or P 26·4505-24 S or P 26-4405-24 P or S 5 A-G 6·7 
26-4306-24 S or P 26-4506-24 S or P 26-4406-24 P or S A-H 1-6 
26-4307-24 S or P 26-450724 S or P 26-4407-24 P or S 7 B·C 2-7 
26·4308-24 S or P 26-4508-24 S or P 26-4408-24 P or S 8 B-D 1-2 
26-4309-24 S or P 26-4509-24 S or P 26-4409-24 P or S B-E 1-4 
26-4310-24 S or P 26-4510-24 S or P 26-4410-24 P or S l() B-F 2-3 
26-4311-24 S or P 26-4511-24 S or P 26-4411-24 P or S 11 B-G 3-4 
26-4312-24 S or P 26-4512-24 S or P 26-4412-24 P or S 12 B-H 2-5 

32 26-4301-32 S or P 26-4501-32 S or P 26-4401·32 P or S 1 A-C 3-6 
4-7 26-4302-32 S or P 26-4502-32 S or P 26-4402-32 P or S 2 A-D 

26-4303-32 S or P 26-4503-32 S or P 26-4403-32 P or S 3 A-E 5-6 
26-4304-32 S or P 26-4504-32 S or P 26-4404-32 P or S 4 A-F 4-5 
26-4305-32 S or P 26-4505-32 S or P 26-4405-32 P or S A-G 6-7 
26-4306-32 S or P 26-4506 32 S or P 26-4406-32 P or S 6 A-H 1-6 
26-4307-32 S or P 26-4507-32 S or P 26-4407-32 P or S B-C 2-7 
26-4308-32 S or P 26-4508-32 S or P 26-4408-32 P or S 8 B-D 1-2 
26-4309-32 S or P 26-4509-32 S or P 26-4409-32 P or S 9 B-E 1·4 
26-4310-32 S or P 26-4510-32 S or P 26-4410-32 P or S 10 B-F 2-3 
26-4311-32 S or P 26-4511-32 S or P 26-4411-32 P or S 11 B-G 3-4 
26-4312-32 S or P 26-4512-32 S or P 26-4412-32 P or S 12 B-H 2-5 

INSERTS: The plug and receptacle are available with either male or female 
inserts. Add the Suffix P for male inserts; S for female inserts. 

KEYING IDENTIFICATION 

I 
6 4 2 

I 7 5 

Plug Front Shell 
DIMENSIONS: 

Receptacle Front Shell 

A B 
8 contact plug and 
receptacle mated 1.719 1.375 

16 contact plug and 
receptacle mated 2.469 2.125 

24 contact plug and 
receptacle mated 3.219 2.875 

32 contact plug and 
receptacle mated 3.969 3.625 

Blue Ribbon 26 Series 
Barrier Polarization 

26-4200-8S 26-4100-8P 

C D E F G H J 

1.036 1.593 .312 .438 1.593 .455 1.120 

1.784 1.719 .625 .517 1.797 .517 1.868 

2.536 1.844 .625 .517 1.922 .517 2.620 

3.286 1.906 .625 .517 1.984 .517 3.370 

This is the most popular of all 
Blue Ribbon Connector Series. 
Tapered design of plug body pro
vides pre-alignment of mating con
tacts. Dielectric barriers between 
contacts vary in thickness by mi
nute dimensions to provide polari
zation. Float bushings allow a 

; float of up to .02 in each direction, 
facilitating the blind mating com
mon in rack and panel applica
tions. Requires simple rectangular 
panel cutout. 

The eight contact size is also 
available with a molded key and 
keyway for polarization. Catalog 
numbers, 26-182 plug and 26-183 
receptacle. 

Rated 5 amperes, 8GOV DC at 
sea level; 300V DC at 70,000 feet. 

(CONTINUED ON NEXT PAGEl 
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BARRIER POLARIZATION (CONTINUED) 

Blue Ribbon 26 Series Dimensions 

mOIA 
MTG HOLE ~ ~y,~ 

18'l--r-~;=qTl 
.. ~~e-h~20 

hm:I~~ L,---------------------'41O 
113--1 I-

CLEARANCE OR TAPPED 
MIN CLEARANCE HOLES fOR ,4 MTG SCREWS 

REQ'O 

26-182 and 26-183 only 

DIMENSIONS 
Contacts Plugs Mating Receptacles A B C D 

8 26-4100-8P 
16 26-4100-16P 
24 26-4100-24P 
32 26-4100-32P 

8 26-182 

Pm Polarization 

26-190-16 

Contacts Plug 

16 26-159-16 
24 26-159-24 
32 26-159-32 

Keyed Shells 

125DIA 
110lE 
MIN. 

DIA HOLE 
IN BUSHING~..=;.\i="",,!i,.' 

26-4200-8S 1.719 1.375 1.036 1.120 
26-4200-16S 2-469 2.125 1.784 1.868 
26-4200-24S 3.219 2.875 2.536 2.620 
26-4200-32S 3.969 3.625 3.286 3_370 
26-183 - - - -

Sturdy guide pins pre-align connectors 
before contact engagement Pins are of 
dissimilar size to avoid reverse mating. 
Float bushings on receptacle allow a 
float in all directions of .02" to mini
mize the need for close mounting di
mensions and to assist in blind mat
ings. Rated 5 amperes. 750V DC at 
sea level; 300V DC at 60,000 feet. 

D91----;~_ 

NOTE THIS MOUNTING LAYOUT SHOWS 
HOlES AS VIEWED fROM FRONT 
OF RECEPTACLE OR REAR OF PLUt 

Receptacle A 
~IME~SIONSI 

C 
26-190-16 2-442 I 1.842 I 2.024 
26-190-24 3.118 2.522 2.704 
26-190-32 3.789 3.202 3.384 

.. Similar to barrier polarization type, 
but with keyed aluminum shells to 
provide a large assortment of alternate 
pOSitions. Mounting plates are stain
less steel and receptacle includes float 
bushings which allow a float of .02 in 
all directions. Key location same as 
Cable to Panel Blue Ribbon Connec
tor series listed on page 4. Rated 5 
amperes, 800 V DC at sea level; 300 
V DC at 70,000 Feet. 

• DIMENSIONS 

A B C D 
8 contact 1.719 1.375 1.036 1.120 

16 contact 2.469 2.125 1.784 1.868 
24 contact 3.219 2.875 2.536 2.620 
32 contact 3.969 3.625 3.286 3.370 

I., : 840 

"r:;t '/.R D-w 
..... -L: ... ~._ ......... __ .. ~ 

,115~~r.~I.~~ ..... . 

MAX. CLEARANCE 
REQ'O NOT INCLUD-
ING SIDE KEY ClEARANCE OR TAPPED 

HOLES fOR ·4 MTG. SCREWS 

'#§riiij'rt@j SECTION 2100 
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Keyed Shells Ordering Information 

Shell Keys 
Contacts Plug Receptacle Position Letters Numbers 

8 26-4101-8P 26-4201-88 I A 
26·4102-8P 26·4202·88 2 A 
26-4103-8P 26·4203·8S 3 B 
26-4104-8P 26·4204·88 4 B 

16 26-4101·16P 26-4201·168 I A-C 
26-4102-16P 26-4202·168 2 A-D 
26-4103·16P 26-4203·16S 3 A-E 
26·4104-16P 26·4204-168 4 A·F 
26·4105-16P 26-4205-168 5 B-C 
26-4!06·16P 26·4206·168 6 B-D 
26·4107-16P 26·4207-16S 7 B·E 
26-4108-l6P 26-4208-168 8 B-F 

24 26·4101·24P 26·4201·248 I A·C 
26·4102-24P 26-4202-24S 2 A-D 
26-4103-24P 26-4203-24S 3 A-E 
26·4104·24P 26-4204-24S 4 A·F 
26-4105-24P 26-4205·248 5 A-G 
26·4106-24P 26-4206-248 6 A·H 
26-4107-24P 26-4207-248 7 B·C 
26-4108·24P 26-4208·248 8 B-D 
26·4109·24P 26-4209-248 9 B·E 
26-4110-24P 26·4210-248 10 B·F 
26·4111-24P 26-4211-248 11 B-G 
26-4112-24P 26-4212-248 12 B·H 

32 26-4101·32P 26-4201-32S I A·C 
26·4102·32P 26·4202·32S 2 A-D 
26-4103-32P 26-4203-32S 3 A·E 
26·4104·32P 26·4204-32S 4 A-F 
26-4105-32P 26-4205-328 5 A-G 
26-4106-32P 26-4206-32S 6 A·H 
26-4107·32P 26-4207-32S 7 B-C 
26-4108-32P 26-4208·328 8 B-D 
26·4109·32P 26-4209-32S 9 B-E 
26-4110-32P 26-4210-328 10 B·F 
26-4111·32P 26-4211-32S 11 B-G 
26-4112-32P 26-4212·328 12 B·H 

Rectangular, Miniature Rack and Panel 
Connectors 126 Series 

TYPE A 

TYPE B 

TYPE C 

TYPE 0 

I 
2 
1 
2 

3·6 
2-5 
5-6 
4·5 
1·6 
1·2 
1-4 
2·3 

3·6 
4·7 
5·6 
4·5 
6-7 
1·6 
2·7 
1·2 
1·4 
2·3 
3-4 
2-5 

3·6 
4-7 
5·6 
4-5 
6·7 
1-6 
2·7 
1·2 
1-4 
2-3 
3·4 
2·5 
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Rectangular, Miniature Rack and Panel 
Connectors - 126 Series (CONTINUED)' . 

Heavy duty, reliable, time proven connectors. Dielectric is of 
melamine. Contacts are gold over silver plated. Voltage rating 
of types A and B is 700V RMS between contacts and 600V RMS 
between contacts and ground with a current rating of 17 
amperes. Voltage rating of types C and Dis 600V RMS with a 
current rating of 7lh amperes. 

Mounting 
Connectors No. of Width Length Centers 

Type Contacts Amp A B C 
A 126-016 126-017 7 17 .5 1.63 1.25 

126-204 126-205 15 17 .5 2.59 2.22 
B 126-206 126-207 18 17 1.0 2.00 1.69 

126-173 126-174 14 7112 .438 1.25 .938 
C 126-199 126-189 18 7112 .563 1.31 1 

126-171 126-172 21 7112 .375 2.25 1.688 
D 126-188 126-187 34 7112 .75 2 1.938 

Hex Connectors 
4 to 9 Contacts 

126 Series 

HEX. NUT TYPE 

v ~ '" 

\ .l1~" 
", 

'f' -/1-.", ... 
Hex Nut Type 

Mounting Holes 
....... 

Hex Nut 
Contacts Panel Mount 

4 Pin -
4 Socket -
5 Pin 126'()10 
5 Socket 126·01l 
7 Pin 126·191 
7 Socket 126·192 
9 Pin 126·012 
9 Socket 126-013 

Popular hexagon rack and panel connec
tors. Diallyl Phthalate dielectric, gold over 
silver plated contacts. 2,OOOY RMS, sea 

700Y RMS at 50,000 feet. 7.5 Amps. 

HOOD & CLAMP TYPE 

-a~) 
All Others LOCKING CLIP TYPE 

Mount With WIth Hood and 
Locking Clip Cable Clamp 

126-214 -- 126-215 (Hood Only) 
126-216 126·217 
126-218 126·223 
126-197 126-195 
126-198 126-196 
126·219 126-22D 
126-221 126-222 

115 Series 50 & 100 CONTACT CONNECTORS 
1.359 1.359 

115·3DP "-----, "-----. 

Amphenol115 Series connectors accommodate 50 or 100 No. 16 
wires and are nominally rated at 750 volts RMS 60CPS at 
sea level 

The vise action of the screw lock provides the leverage for 
easy attaching and disengaging of the plug. The two-piece inserts 
have molded-in numbers to facilitate wiring and checking of 
circuits. Contacts and inserts are so designed that when as
sembled the contacts' are free floating for alignment in mating 
but cannot rotate. 

Amphenol 115 Series connectors are available in a choice of 
three types of contacts - crimped-on, extended solder cup or a 
special socket type for use with taper pin terminals for making 
solderless connections. When using the crimp-on contacts, note 
the correct location to mitke the crimp so that the blade or tines 
of the contacts will not be distorted. Thomas and Betts tool 
No. WT-111 M is recommended for crimping the crimp contact. 
The crimp type can also be used as a buried solder type. 

The approxImate dimenSions ot the shells exclusive of attach
mg mechanisms is 3lh" high,3lh" wide and J1¥.l2" deep for the 

Rectangular Rack and Panel Connectors 
126 Series Available With Shells a~d Cable Clamps 

full 900V RMS, contacts are gold 
. Four contact configurations are 
with two contact sizes. Contact 

No. 16 is rated 17 amperes; size 20 is 
amperes. Dielectric is mica filled phe-

Aluminum housing with mechanical 
strain relief is available for cable appli
cations. Gold over silver plated contacts. 

~2030----j 
., O@@@@@@@ 
'h. @@@@o@@ L @@@@@@@O 

No. of Contacts Pin Contacts Socket Contacts Mounting 
Insert With Insert With Screw Shell 

Size 16 Size 20 Only Housing Only Housing Size No. Height 

2 9 126-804 126-809 126-805 126-808 4 1.75 
3 12 126-151 126-152 126-150 . 126-153 6 2.06 
4 16 126-806 126-811 126-807 126-810 4 2;06 

20 - 126-813 126-812' 4 

INSERTS A B C D E F 
126-805 1.171 4X. 1.181 .120 .864 .120 
126-151 1.500 .937 1.510 .115 1.188 .145 
126-150 1.500 4X. 1.51(1'., .1l5 1.188 .. 145 

126·806 1.937 .937 1.947 .120 1.620 .120 
126-807 1.937 4X. 1.947 .120 1.620 .120 

100 contact connectors and 23¥.l2" high, 2;4" wide and J1¥.l2" 
deep for the 50 contact connectors. Receptacle Mounting - the 
8-32 assembly screws are located as shown. Panel must be cut 
out for wire lead-in at the back of the receptacle (indicated 
approximately by dotted lines). 

100 CONTACT CONNECTORS 
With With 

Crimp·On Taper Pin 
Contacts Contacts 

Male Plug 115·30P 115-30P(432) 
Female Receptacle 115-315 115·315(432) 
Female Plug 115-305 115·305(432) 
Male Receptacle 115·31P 115·31P(432) 

50 CONNECTORS 
With 

Taper Pin 
Contacts 

Male Plug 115·114P(432) 
Female Receptacle 115-1155(432) 
Female Plug 115-1145(432) 
Male Receptacle 115·115P(432) 

CABLE CLAMP 
The 115-949 Cable Clamp fits the 115·30 and 
115-31, P & S, as listed in the first column of 
the table above. The 115-1391 Cable Clamp 
fits 115-114 and 115-115, P &.s. Housing is 
aluminum with an AN-type clamp. They 
mount to the back of the connector by means 
of six screws. 

With 
Solder Cup 
Contacts 

115-30P-100D 
115·31C-1000 
115-325 
115·32P 

With 
Solder Cup 

- Contacts 

115·114P 
115·1155 
115-1145 
115·115P 

842 See- YELLOW SECTION for Local Offices, Phones eem/1969 



Prin-Cir Plugs - 133' Series 
PRIN-CIR PLUGS flush mount directly to printed circuit boards and 
eliminate any possibility of wear on board circuitry. Used where frequent 
mating and disengagement is necessary. or where an unusually low mili
volt drop is required. Ideal mating solution for boards of non-standard 
thickness. Gold over copper plated contacts are on .156 centers and mate 
with 143 Series PRIN-CIR RECEPTACLES. 

The PRIN-CIR PLUG, when used with the 143 Series PRIN-CIR RECEP
TACLE, is polarized by removing a contact. Contact removal and the 
marking of the connector is performed by your AiD, or at the Ampenhol 
factory. 

DIMENSIONS 
No. of 

Part No. Contacts A B 
133-006 6 1.820 1.531 
133·010 10 2.445 2.156 
133·012 i2 2.757 2.468 
133·015 15 3.226 2.937 
133·018 18 3.695 3.406 
133·022 22 4.320 4.031 

'I 
1:5JI!)DDDDD ~DDD@ICll 

ORDERING INFORMATION 
133 • 015 • 03 
133 - 006 • 23 • 1002 

m,'g:'~,", T J J T 
No. of Contacts : 
006, 010, 012, ' 
015, 018, 022 : 
Contact Tail Style : 
Positioning: Contact Omission -- - - - ---.! 

C 

1.091 
1.716 
2.028 
2.497 
2.966 
3.591 

0 E 
1.239 .781 
1.864 1.406 
2.176 1.718 
2.645 2.187 
3.114 2.656 
3.739 3.281 

133-010-43 
mates with 143 Series 

Receptacle 

CONTACT OMISSION 
TABLE 

Loc. Suflix Loc. Suflix 

1\ 1001 N 1012 
B 1002 P 1013 
C 1003 R 1014 
0 1004 S 1015 
E 1005 T 1016 
F 1006 U 1017 
H 1007 V 1018 
J 1008 W 1019 
K 1009 X 102ll 
L 1010 Y 1021 
M 1011 Z 1022 

AVERAGE VOLTAGE BREAK· 
DOWN Between Contacts: 3,250 
VOLTS D.C. at Sea Level. 
OPERATING VOLTAGE RATING: 
600V RMS at Sea Level. 
C'URRENT RATING: 5 AMPS 

CONTACT TAIL POSITIONS .040 DIAMETER - DIP SOLDER 

3 EiJ jftr 3 anct.9 ~t. ~ O'Clock O'Clock 

·53 -43 
Long Short Long Short 

~$: W" ~l 9 3 and 12 
O'Clock O'Clock 

2lBL J 93 

Long Short 
l56 

Long 
.040 Dia. Hole and .040 

x .082 Slot 

~, ~~ ~ ~ 
! 

W ~, 12 9 and 12 
O'Clock O'Clock 

.~ ·63 E ·21 
Long Eyelet Long Short 

(:ontacts. are. viewed from front of connector. Contact position A is shown. 

M!ilij'ffid SECTION 2100 
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Prin-Cir Receptacle - 143 Series 
TUNING FORK CONTACT CANNOT BE OVERSTRESSED 
,156 CONTACT CENTERS 

MATES WITH ,054 - .070 PC BOARDS OR 
133 SERIES PRIN-CIR PLUGS 
Tuning fork contact design assures uniform and firm contact action, .even 
with PC boards at extremes of thicknesses. 

Gold plated over copper, tuning fork con.tacts glide over the delicate foil 
surface of the printed circuitry. 

For boards of non-standard thickness, or where frequency of insertion and 
withdrawal will exceed 500 cycles, it is recommended that the 143 Series 
PRIN-CIR RECEPTACLE be used with the 133 Series PRIN-CIR PLUG. 
Contacts are on .156" centers. All sizes arc available with a choice of contact 
tails. 

DIMENSIONS 
No. of 

Contact 
Part No. Positions A B C 

143·006 6 1.779 1.531 1.097 
143'010 10 2.404 2.156 1.723 
143·012 12 2.716 2.468 2.035 
143-015 15 3.185 2.937 2.504 
143·018 18 3.654 3.406 2.972 
143·022 22 4.279 4.031 3.597 
143·028 28 4.279 4.031 3.597 
143·036 36 6.464 6.210 5.776 

---12701 0 I 
I"" i,.-,l: '{-----~-----r33 CARD 

E~frfnl ~~l::~:N 
~I-F --o11-~ 

CLEARA-NC-'-FO-R- A ---- ]D 
14 SCREW b 4-40 Ne2S TH'O .;;' .. '.' (103 DEVIATION) ,;,-~' 

FLOAT BUSHlfliG :" 
(107 OEVIATlON) ,,'I 

ORDERING INFORMATION 
143 • 006 - 01 
143 • 018 - 07 - 1010 

""". ",,,,,,,cr T J ' No. of Contacts 1 

006, 010, 012, 015, : 
018, 022, 036 : 
Contact Tail Style .. : 
Positioning Key Location- ____________ I 

Polarizing Key is Available In Any Location 

TAIL STYLES 

~" 
FOR 3 NO. 20 '-~O ~r:202 

WIRES ~ 
--j I-- .088 

.01 
SOLDER EYELET 

mrl 
'ULI150 

--j I-- .088 

-04 
OPEN EYELET 

(Permits fast 
commoning) 

~ff 

r-W}.250 

-11-.062 

-02 
SINGLE-WIRE-WRAP 

'0~1'292 
. 062 :..J. 

-l 1-.093 

-06 
SOLDER WRAP 

...j 1-.088 

·08 
PRODUCTION 

SOLDER 
OR 8USSING 

·09 
3·WIRE WRAP 

Contact 
0 'E Centers 

1.239 .781 .156 
1.864 1.406 .156 
2.176 1.718 .156 
2.645 2.187 .156 
3.114 2.656 .156 
3.739 3.281 .156 
3.739 3.375 .156 
5.918 5.460 .156 

143·010·03 
mates directly to a printed 

circuit board or with a 
Series 133 Plug 

Loc. Suffix Loc. 

A 1001 N 
B 1002 P 
C 1003 R 
0 .1004 S 
E 1005 T 
F 1006 U 
H 1007 V 
J 1008 W 
K 1009 X 
L 1010 Y 
M 1011 Z 

T\"I
T 

.406 

---.--1. 
---II- .031 x .040 

-03 
DIP SOLDER 

rrn 
'=lLJ:.125 

-11-.040 DIA . 

-07 
SHORT DIP 

SOLDER 

1j, 

Suffix 

1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 

--1 I- .031 x .062 

-12 
2·WIRE WRAP 
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Printed Circuit Receptacles - 225 Series 
BLUE RIBBON PRINTED CIRCUIT CONNECTORS DESIGNED TO MIL-C-21097B 
LOW MILLIVOLT DROP • NEGLIGIBLE PC CIRCUITRY WEAR 
Amphenol gold-plated RIBBON contacts - with their smooth glide mating 
action - incur practically no wear on fragile printed circuitry. Ribbon con
tacts are' bifurcated (slit), to guarantee at least two points of electrical con
tact, even with an irregular shaped printed circuit board. The double spring 
tensiop. bf the ribbon contact, and large mating surface, provides consistent 
low contact resistance, with' corresponding low millivolt drop. 

_156" CENTERS 
Bifurcated ribbon contacts are on .156" centers and will accept PC boards 
of -.054" to .071" thickness. 

DIALLYL PHTHALATE 
One piece, flame resistant, glass filled diallyl phthalate. Chamfered throat 
opening assists in guiding PC boards to a perfect engagement. 

MIL-C-21097B 
Amphenol Blue Ribbon PC Connectors represent the most comprehensive 
connector line designed in accordance to MIL-C-21097B. 

POLARIZATION 
Molded keying slots between contact accept polarizing key without loss 
of contact positioning. One nylon key is supplied with each commercial 
connector. 

CONTACT ROWS 
Blue Ribbon PC Connectors are available with two rows of separate Inde
pendent contacts, or one row of contacts with back-up springs provided 
for proper mating tension. The 43 position size connector is therefore 
available with either 43 or 86 contacts. Double sided contacts with single 
tails are also available in 6 through 36 sizes. 

TERMINATION 
A wide variety of contact tails permit Blue Ribbon Printed Circuit Con
nectors to be terminated by soldering, or by crimping, of either Poke-Home 
or taper pin contacts. 

SOLDER CONTACTS 225-2 
Preset fixed contacts, used primarily for soldering. 

225·206 3 03 

SPECIFICATIONS 
Operating voltage: 600 VAC (RMS) at sea level - 150 VAC (RMS) at 70,000 feet 
Current rating: 5 amperes continuous 
Test Voltage Between Adjacent Contacts: 1800 VAC (RMS) at sea level - 450 
VAC (RMS) at 70,000 feet 
Insulation Resistance: 5,000 megohms minimum 
Contact Resistance 

Crimp and taper pin terminated - 35 millivolts max. at rated current 
Solder terminated - 25 millivolts max. at rated current 

Contact Retention 
Solder terminated 
Crimp terminated 
Taper pin 

- 15 pounds 'axia I load min. 
- 10 pound" axial l-oad min. 
- 15 pounds axial load min. 

Dielectric ,material: Glass fiber reinforced diallyl phthalate - Type SGDF per 
MIL-M·14 
Contact material: Beryllium copper, or phosphor bronze (see below) 
Contact plating - .00003" min. gold over copper, or 

.00005" min. gold over copper. 

Number of 
Contact 
Positions A B C 0 E F 

6 1.832 1.532 1.100 1.220 .780 .343 
10 2.456 2.156 1.723 1.844 1.404 .343 
15 3.236 2.936 2.502 2.624 2.184 .343 
18 3.704 3.404 2.970 3.105 2.652 .343 
22 4.328 4.031 3.597 3.730 3.276 .343 
28 5.264 4.964 4.530 4.652 4.212 .500 
36 6.512 6.219 5.778 5.900 5.460 .500 

43 7.600 7.302 6.871 7.000 6.552 .500 

G 
1.844 

2.468 
3.248 
3.716 
4.340 

5.264 
6.512 

7.600 

, TM Gardner-Denver Co. 

CONTACT POSITION 'A' 
_-129'1 MIN 

CARD 
INSERTION 

1 DEPTH 

I-L--n-- eo''''''';'' Factorywill,insert key to right of contact 
position specified by suffix 01 thru 42. 

Tail Styles 

Series No., Solder Contacts I T'J 
No. of Contact Positions 
06, 10, 15, 18, 22, 28, 36, 43 
Contact Configuration __ 

2 Two rows of independent 
contacts. 

3 Two rows of contacts, each 
contact pair bridged". 

5 Single contact tail down 
center. ' 

3" 

Mounting ::--::---::--::::-_______ _ 
Mounting Ear Depth .250 
1 .128 Clearance Hole. 
2 Float Bushing for #4 Screw. 
3 Threaded, for #4·40 Screw. 
4 .142 Clearance Hole. 

844 

Available in Beryllium Copper Available in Phosphor Bronze (115) 

IT lDJ·t5O 
.14OJ L Sid-':View 

t01 
Solder 
Eyelet 

'T:R 
"f:.j 1-..140 

10 
Short Dip 

Solder -

llI6 

.O:~ j] 

'.1. .IJQj L.250 

--I 1-.140 
(.200 FOR 

28, 36 & 43 SIZE) 
03 05 

Long Dip Right Angle 
Solder Dip Solder 

TIl 
200-1 f-

*11 
Medium Dip 

Solder 

t Meets MIL·C·21097 

Contact Plating 

IT a.*o 
.140~ l. I 

CC1so 
-I 

Side View 

t01(115) 
Solder 
Eyelet 

rr.140 

.L 
mr .250 

T 
(Double Tail) Side View 

12(115) 
Open Solder 

Eyelet 

1 - .00003" min. gold over copper. 
2 .00005" min. gold over copper, 

conforms to MIL-C-21097B. 
• Phosphor bronze contacts only. 

•• Beryllium copper contacts only. 

See YELLOW SECTION for Local Offices, Phones 

TI·~o 
J L-:o 

* 11(115) 
Dip 

Solder 

T1so 
/' 

(Single Tail) 
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Blue Ribbon Receptacles, Connectors - 225 Series 

DOUBLE TAPER PIN 225·3 (Continued) 
Each contact will accept up to two No. 53 taper pins. 

CLEARANCE 
FOR #4 SCREW 

:n~ 
~~ 

FLOAT MOUNT THREADED HOLE 
MOUNT 

Each contact 
will accept 

two taper pins. 

No. 53 Taper 
Pin, 

CLEARANCE 
FOR ~4 SCREW MOUNTING PROYISION 1 

POKE·HOME CRIMP CONTACTS 225·4 

CARD INSERTION DEPTH r;--------.,,---+ 
i .291 MIN L ___________________ I ----...L Jij----r 595 

::'~MAX 

CLEARANCE 
fOR 14 SCREW 

~LOAT MOUNT 
THREADED 

HOLE 
MOUNT 

Use with stripped wire. Wire size 18 to 24. Contacts are readily 
inserted by hand and may be recirculated at any time. Crimp 
tool No. 357·550 Full cycle, Removal tool No. 356-201. 
Solder Poke Home Contacts also available for this Series. 

• 100 225·306 2 

Series No., Taper Pin::J~J 
Contacts 
No. of Contacts Positions 
06, 10, 15, 18, 22, 28, 36, 43 

Contact Configuration 

[

L ••. Polarization 
Key inserted to right of con
tacts. Add suffix (contact no.) 
01 thru 42. 
Contact Plating 

lOne row of contacts and 
one row of back-up springs. 

2 Two rows of independent 
contacts. 

SELECTIVE BRIDGING 
Horseshoe cl ip with tapered 
ends is inserted with same crimp
ing taper pins. Order clip 
No. 225-555. 

r ----~ A 
CARD 

INSERTION 
DEPTH 

291 MIN 
I r -- B CENTER HOLES 

,)' r c SlOT~ 
I oj r 160 , 

000 :;; r-;~'-£i'::-_\ii~''''~::-:;li-::::_\il::;.~:;\iI;:;-:::\iI:;:.1iUl.I~1';-'ul 
"1X M~X I~ '\1W\"I\"W\"I'\'I'\""i'\ " 

Li. = 156 TY{ =--~J 

Series No., Poke-Home Crimp 
Contacts 
No. of Contact Positions 
06,10,15, 18, 22, 28, 36, 43 
Contacts Furnished 
o No Contacts Suppl ied. 
1 Loose Contacts Supplied for 

one row and back-up springs 
inserted in second row. 

2 Loose Contacts Suppl ied for 
two rows. 

Mounting 

Mounting Ear Depth .250. 
1 .128 Clearance Hole. 
2 Float Bushingfor #4 Screw. 
3 Threaded, for #4-40 Screw. 

225-4 28 2 1 - 100 

100 .00003" min. gold over 
copper. 

200 .00005" min. gold over 
copper, conforms to 
MIL-C-21097B. 

Mounting 
Mounting Ear Depth .574 
1 .128 Clearance Hole. 
2 Float bushing for #4 

Screw. 
Threaded Bushing, for 
#4-40 Screw. 

Mounting Ear Depth .250 
4 .142" Clearance Hole. 

Polarization 

Key will be inserted at factory 
to right Of contact by adding 
Suffix (contact No.) 01 thru 42. 

Contact Plating 

000 Use when ordering less 
contacts. 

100 .00003" min. gold over 
copper. 

200 .00005" min. gold over 
copper, conforms to 

MI L-C-21097B. 

Micro-Edge - 64 Series SMALLEST STANDARD PC RECEPTACLE 9 to 25 CONTACTS FOR 1/32" or 1/50" PC BOARDS 

No. of Contacts 
Overa It Length 

Contact Centers 

Contact Diameter 
Contact Resistance, Ohms 

P.C. Board 
Width 
Thickness 

Current Rating, Amperes 

eem/1969 

Micro-Edge contacts will not 
set. The Micro-Edge will accept 
even warped boards with firm 
contact action. Contacts are 
rounded and will not scrape or 
injure delicate circuits. 

Economy Units 
64-1 64-15 64-17 64·18 
25 15 9 15 
.75 1.40 .950 1.40 

.025" .075" .075" .075" 

.008" .010" 
.020-.030 .010-.020 .010 .010 

.647 1.155 .712 1.162 
.020 ±.OO3 .032 ±.O04 U2 U2 

.5 .5 1 1 

64-15 

Printed Board 
or Wiring 

~ thickness to r"'..j 
~~~ewith ~~ 
connector r~~ -1 !-011to023 

64-1 

;: 
1 

.028 to .036 

I~ 
'L-______ ,_,~-:------~I 

Dielectric Materials-Glass filled diallyl phthalate type GDI·30 per MIL-M-19833. 
Contacts - Gold plated copper alloy. 
600 V.A.C_ RMS at Sea Level. 
Temperature Range: ~ GOoC. to + 125°C. 

See YELLOW SECTION for Local Offices, Phones 845 



Micro Min Connectors - 74 Series 
.050" CONTACT CENTERS 

19 Contacts 
Single Side 

38 Contacts 
Double Side 

Two mating pairs, 19 and 38 contact, for contrasting applica
tions. Both are only 1%6" long, and utilize 500 rna contacts on 
.050" centers. . 
19 Contact - For miniature component board or P.C. board 
applications. The plug body serves as a component mountinJ;t 
board; usable space for mounting components is 1" x llA". 
The .020" thick glass filled resin .board is easily drilled, cut, and 
is sufficiently sturdy to handle several components on both sides 
of the board. Contact tails are 11;8" long and may be terminated 
directly to components. 

Micro-Mod Connectors - 96 Series 

Only %" square (.380), the Micro-Mod is ideally suited to 
cordwood, stick, and even plainer circuitry for termination 
of up to 12 conductors. Green dielectric is glass filled diallyl 
phthalate. Mount with epoxy or hot bonding process. Catalog 
number 96-2 may be mounted with a No.2-56 screw. Avail
able in two distinctive styles. 

POLARIZED STYLE - Keyed post provides positive contact 
alignment and connector polarization. Mated connectors are 
less than %" high. 

COMPACT (No Contacts) STYLE-Actually no contacts on 
the receptacle. By using the conductors of the circuit (size 28), 
which easily snap into the receptacle - the usual conductor 
to contact soldering is eliminated. Mated pair is only .167" in 
height, making if ideal for plainer modules. . 

Printed Circuit Board Applications 
The 74-101 plug may be mounted to any printed circuit board 
by the use of ePOXY or screws. 
38 Contact - Two rows of 19 contacts each on .050" centers 
provide unusually high contact density for modular or rack and 
panel applications. 

Panel Cutout 

Description A B 

19 Contact 
74-101 Component Board - -
74-102 Receptacle 1.187 .166 

38 Contact 
74-103 Plug 1.325 .194 
74-104 Receptacle 1.187 .254 

Specifications Ordering Information 
Current Rating - 0.5 amp. 
Contact Resistance - 0.015 ohm 

96-1 12-Contact Polarized Receptacle 

Contact Spacing - .075" on centers 96-2 
Contact Material - .010" gold plated 96,3 

copper alloy wire 
Dielectric Material- Glass-filled diallyl 

phthalate Type GDI-30 per MIL-M-19833 96-4 

12-Contact Polarized Plug 
12-Contact Receptacle 

(less contacts) 
12-Contact Plug 

96·3 TERMINATION INSTRUCTIONS 

~
A A-Epoxy to module and pull size 28 leads 
B thru receptacle. 
c B-Bend leads 90°. 
o C-Cut off leads flush. 

96-3Terminatiori D-Complete forming of leads. 

I , 

'g" ~O,_: 
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Micro-Miniature Poke-Home Contacts 

Relia-lac 

220-P02 

RELIA-TAC CONTACTS 
These rugged_ tried and proven contacts fit all 220, 221, 222, and 223 series 
Micro-Miniature connectors. They may also be used for module headers, 
motherboard assemblies, and microelectronic interconnections. 

Relia-Tac contacts afe usually crimp terminated, but are available for 
welded, solder, and wire-wrap termination. 

Specifications 
Current Rating - 3 amps 
Resistance - .0060 ohm maximum constant to 1,000 cycles of insertion 

and withdrawal. 
Wire Range - Solid: 22, 24, 26 and 28 gauge. 

Stranded: 24, 26 and 28 gauge. 
Contact Finish - Gold-over-nickel plate on copper-alloy bodies. 

Ordering Information 
(Minimum order quantity is 100 pieces.) 
220-P02 Pin Contact 
220-S02 Socket Contact 

220-POl 

WIRE FORM CONTACTS 
The unique 4-member spring design of the pin exerts self-equalizing force 
on 4 separate contact areas of the socket wall, reducing contact resistance 
and raising reliability to a very high level. 

Wire Form contacts fit all 220, 221 and 223 series Micro-Miniature connec
tors. They are usually crimp terminated but are available also for welded, 
solder and wire-wrap termination. Eyelet type female contacts are available 
for specialized interboard connection and for potted component use. 

Specifications 
Current Rating ~ 3 amps. 
Contact Resistance - .0050 to .0060 ohm constant to 1000 cycles of inser

tion and withdrawal. 
Temperature Rise - 9° to 12°F at 3 amps. 

Less than 1°F at 1 amp. 

Strip Connectors - 221 Series 
ADAPTABLE TO ANY SHAPE: STACK, CUT, CUT AND STACK, 
USE AS IS ... HIGH CONTACT DENSITY, 
.100" or .075" CENTERS 

AM PHENOL Strip Connectors are highly reliable, low cost micro
miniatures with great application versatility. They are f{frnished in 
4" and 6" lengths, but you can cut and stack them to whatever configura
tion you need to satisfy your various application requirements. 

If you want, AMPHENOL can do it all for you promptly and econom
ically - cut the connectors to the length you want, make mounting holes, 
cut leads to length, and crimp, weld, or solder' them to the contacts. 

Strip connectors use Poke-Home contacts and perform superbly. Where 
keying is desired, guide pins are inserted in two or more plug strip 
contact holes. 

Because Strip connectors are injection molded, special configurations 
can be produced quickly and inexpensively. 

ORDERING INFORMATION 
221- 1 

~~~ies Designation ______ T.. 1. 

Contact Centers ________ -'_ 
1-.100 in. 
2-.075 in. 

NOTE: Order Contacts Separately 

1 60 1 T '"m"" "' 00""", 53'·(.075" centers) 
60 (.100" centers) 

Insert Style 
I-Plug (Lexan) . 
2-Receptacle (Lexan) 

Use Wire-Form pin contacts for plugs, socket contacts for receptacles. 
Use Relia-Tac pin contacts for receptacles, soc",,"! contacts for plugs. 
Guide Pin - Shrouded 221-535 
Guide Pin, Grooved Reiention - Shrouded, 221-590 

i4§.iih,fflD SECTION 2100 

AMPHENOL 
THE BUNKER· RAMO CORPORATION 

Standard crimp type contacts incorporate gold clad copper alloy wire 
members in copper sleeves; gold plate finish. 

Wire Range - Solid: 22, 24, 26 and 28 gauge. 
Stranded: 24, 26 and 28 gauge. 

Ordering Information 
(Minimum order quantity is 100 pieces.) 
220-POI Pin (Formerly 220-692) 
220-S01 Socket (Formerly 220-679) 

GUIDE PINS 

221-535 Guide Pin 
for shrouded 220, 221, 
222, 223 series 

These Poke-Home guide pins are for polarizing, keying, or connector 
alignment. They supplement the keyed slots and can be used in conjunction 
with either Relia-Tac or Wire Form contacts. They are inserted in plug inserts. 

Micro-Rac - 220 Series 
RACK AND PANEL APPLICATIONS: 52 AND 104 CONTACTS 
FLOAT MOUNTED: LOW COST HIGH CONTACT DENSITY 

Mono-block construction. Contact identification numbers are molded in. 
Polarization is achieved by ~ trapazoidal mating area and keying with the 
use of guide pins or keying by molded-in slot-and-key arrangements. 

Cable clamp assemblies are available for both sizes. Special size con
nectors can be supplied if needed. Environmental resistance can be added 
by potting the leads with an approved potting compound and sealing the 
connector faces with a molded neoprene gasket. 

TT~4 
.6~L'ef.~ --==±1 

vV w 

II ~-----I I 

ORDERING INFORMATION 
220- 1 

~~bies DeSignation _____ T... 1 
Insert Style _ 
I-Plug (Lexan) 
2-Receptacle (Lexan) 
(Includes Hardware) 

ORDERING INFORMATION 
No. of Contacts 
52 104 

Plug 220-706 220-706 
Receptacle 220-546 220-546 
Environmental 

Plug 220-42-01 220-42-01 
Potting Mold 220-635 220-634 
Cable Clamp 220-5 220-6 
Max. Length A 1.888 3.017 
Mtg. Centers 8 1.492 2.611 
Cutout C 1.250 2.359 

.i..-.o---r-.354 .573 

.3¥O , 553 

~ I~C±.OlO----I 
.1211'=8 ±.005 

.094 Dia. (2 Holes)for FI9at..Mountmg 
Only .. 172 Dia. (2 Holes) for Mountings 
Other Than Float. 

N 104 1'- '"m",,", Co",,," 052, 104 

Connector Class 
N-Non-environmental 
P-Environmental, Polted 

NOTE: Order Contacts Separately 
Use Wire-Form pin "ontacts for plugs, socket ·contacts for receptacles. 
Use Relia-Tac Din contacts for receptacles, socket contacts for plugs. 
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Wire';Form Mighty-Mite - 222 Series 
7 to 61.Contacts-.085 Contact Centers 
CABLE APPLICATIONS 
ENVIRONMENTAL VERSION 222-22N31 
MEETS/EXCEEDS 222-11 N31 
MIL-C-2S482 

222-519 

Circular in shape, the MIGHTY-MITE was designed specifically for cable to 
chassis and cable to cable applications. Five molded in keys and slots are 
molded in to assure positive alignment. Positioning is by guide pin. Contact 
identification numbers are molded into the polycarbonate resin dielectric. 
Strain relief serves also as potting form. 

1)-%1 MAX. r--- F-~223 
I r34,"!: r 

~ -rfl~ Tocr lJJ~ 1,M, <C)f'" 
0' --/0-'-
"H + Hi 

~ 4-Hole Mount Receptacle Panel Cutout Dimensions 

CABLE-TO-CABLE 

No. of Contacts 

7 19 31 61 
A ref. diameter, .496 .621 .746 .996 

~ _ B ref. length 2.402 2,618 2.948 3.530 
5! C ref. length ,854 ,962 1.134 1.418 
II) D ref. square ,750 .875 1.000 1.250 z ... E ref, diameter .940 1.065 1.189 1.444 ~ 
Ci F ref. length 1.170 1.278 1.450 1.734 

G ref, length .976 1.084 1.256 1.540 
H length .250 ,312 .375 ,500 
J diameter .511 .636 .761 1.011 
Strain Relief Assembly 222·517 222·518 222-519 222-520 
Retaining Ring 2·310 2·311 2·312 2-313 

222· lIN 61 

~ 2s2e2ries DeSignation _____ T... r 11 "L- ,"m", • ,,,Oct, 5 07, 19, 31, 61 

~ Connector Class 
Ii! N-Non·environmental 
:!: Method of Mounting P _ Potted* 

~ ~~I~~f:I~~~nt recept. Insert Style 
;;: 3-Single hole mount I-Plug (Lexan) 
~ Receptacle 2-Receptacle (Lexan) 
0: -The "N" Plug is Used with "P" receptacles for potted connectors, 
CI NOTE: Order Contacts Separately 

Use Wire·Form pin contacts for plugs, socket contacts for receptacles. 
Use Relia·Tac pin contacts for receptacles, socket contacts for plugs, 

AMPHENOL 
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Tiny Tim - 223 Series 
MODULE, RACK AND PANEl: ••• 
5 to 33 Contacts ... Two Mounting Types 

Tiny-Tim is available with a 
screw-on or clip type mount
ing. The clip mount is 10% 
shorter than the screw-on. 
Mounts with a small clip 
that is turned down by pliers 
after insertion. Punch and 
die sets are available for both. 

.144 
'~ _,l9Q.Dia. (TYP,) 

,298 too>. 1'\ .096 
.288,0 .• n 0 

.0951 r-E ±,005~ I 

.087 C ±,002-.2J 
Panel Cutout 

072 Dia, 
:068 (TVP.) 

,298. 'T ~ f- -r,244 
,288 0 ,,,.' ,,-,240' 

,062 1 r-- E ±.005~ I ,0~7 
,054 I--:-:-A ±.002-~ ~02j 

CLIP MOUNTED panel tutout 

CLIP 
MOUNTED 

No. of Contacts ~ ·c~~:::~ng o~:~:il and 
Connector Length length 

51c Plug ,526 ,650 
51c Receptacle ,526 .650 

91c Plug .726 ,850 
'-97CReceptacre ----:726- - ,850 

171c Plug 1.126 1.250 
171c Receptacle 1.126 1.250 
251c Plug 1.526 1.650 
251c Receptacle 1.526 1.650 
331c Plug 1.926 2,050 
33/ c Receptacle 1.926 2,050 

ORDERING INFORMATION 
223- 1 

~~3ies Designation _____ T-' J 
~.::~g~e~f ~oou~~ting_-__ ----I-

2-Clip Mount 

NOTE: Order Contacts Separately 

SCREW 
MOUNTED 

E C D ref. Cable 
Length of Mounting Overall Clamp 

Cutout Centers Length Assembly 
.410 ,593 ,843 

223-21·01 .410 .593 .843 
,610 ,793 1.043 223-21-02 

--~-610 ,793 1.043 
1.015 1.193 1.443 

223-21-03 
1.015 1.193 1.443 
1.410 1.593 1.843 

223,21-0 
1.410 1.593 1.843 3 

1.810 1.993 2,243 
223-21-05 

1.810 1.993 2.243 

1 17 I T. . Number of Contacts 
05, 09, 17, 25, 33 

. Insert Style 
I-Plug (Lexan) 
2-Receptacle (Lexan) 

Use Wire·Forrn pin contacts for plugs, ·socket contacts for receptacles, 
Use Relia·Tac pin contacts for receptacles, socket contacts for plugs. 
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Low Cost Edgeboard Connectors - 261 Series 
with Pre-Loaded Cantilever Contacts Electrical Characteristics 

True Positioned for 
Solderless Wrap 
Termination on 
Automatic Wrapping Machines 

High Performance at Reasonable Cost 
These high-performance edgeboard connectors provide dual 
readout of double-sided printed circuit boards. The pre-loaded 
cantilever type contacts are assembled into the dielectric with 
precise spacing to permit automatic solderless wrap termination. 

The phosphor bronze contacts have a minimum of 50 micro
inches of gold at the contacting surface. This results in ex
tremely low contact resistance and permits over 500 insertion 
and withdrawal cycles without loss of continuity or significant 
increase in resistance. 

An Extensive Line 

• 15 to 43 positions providing up to 86 contacts 

• Choice of .100", .125", .150", .156" or .200" spacing 

• Choice of tail sizes: .025" sq., .035" sq., or .035" x .050". 

Contact Tail Type of No. Contact 
Centers Dimensions Contact Positions A B 

15 2.474 1.400 
18 2.774 1.700 
22 3.174 2.100 

.100 .025 square 50001 30 3.974 2.900 
36 4.574 ! 3.500 
43 5.274 4.200 
15 2.824 1.750 
18 3.199 2.125 
22 3.699 2.625 

.125 .025 square 50002 28 4.449 3.375 
36 5.449 4.375 
43 6.324 5.250 
18 3.624 2.550 

.150 .035 square 50003 28 5.124 4.050 
43 7.374 6.300 
15 3.258 2.184 
18 3.726 2.652 

.035 x .050 
22 4.350 3.276 

.156 50000 28 5.286 4.212 
" 

36 6.534 5.460 
43 7.626 6.552 
22 5.274 4.200 

.200 .035 x .050 50000 
36 8.074 7.000 

i Current 
contact: I ! 

Rating Resistance 

! (Max.) (Max.)' Voltage Rating Voltage 
Contact Spacing Amps Milliohms· (Sea Level) Breakdown (Min.) 

.100" on Center 5.0 6.0 300VRM~ ~800~RMS_ 

.125" on Center 5.0 6.0 350 V RMS 2000 V RMS -.- --

.150" on Center 6.0 5.5 400 V RMS 2500 V RMS 

.156" on Cen~er 7.5 5.0 400VRMS r-2500V RMS-

.200" on Center 7.5 . 4.5 500VRMS-r-4500VRMS 

Specifications 
Block Material: Medium impact, electrical grade phenolic. 
Contact Material: Grade A Phosphor Bronze with 50 micro-inches mini
mum thickness of gold on contacting surfaces. 
Keying: Available on .200, .156 and .150 centers. On .125 and .100 centers 
key replaces one pair of contacts. 
Tail length: Sufficient for three wire wraps plus space for bussing or PC 
board next to block. (See dimension G.) 

Dimensions (Inches) 

How To Order 261 Series Connectors 
TYPE OF 
CONTACT 

For each contact 
spacing available 

261 -15636·201- 5DDDD only one contact 

JI~ 
tlrs~ ifh~P~~~~~lt 
type shown forthe 
contact centers 

you select. 

TYPE OF 
MOUNTING 

SERIES HUMBER l-ClearanceHole 

2lt-Cantilever 
contact BOARD 

THICKNESS 

CONTACT ~OF 0-.054/.071 
CENTERS CONTACT 

.100 
POSITIONS 

CONTACT 15 28 36 
.125 !8 30* 43 

CONFIGURATION 
.150 22 1~nl:n~~~s 
.156 • Available in .100 2-DoubleRow .200 centers only ofContacl, 

H I 
C D E F G (Max.) (Max.) J K 

1.720 1.874 2.156! 

I 2.020 2.174 2.456-i 

2.420 2.574 2.8561 
.200 I 3.220 3.374 3.6561 .627 .735 .494 .465 .343 

3.820 3.974 4.256 I 
i 

4.520 4.674 4.956 
2.070 2.224 2.506 
2.445 2.599 2.881 
2.945 3.099 3.381 
3.695 3.849 4.131 .250 .627 .735 .494 .465 .365 

4.695 4.849 5.131 
5.570 5.724 6.006 
2.870 3.024 3.306 
4.370 4.524 4.8061 .300 .765 .770 ;515 .500 .443 
6.620 6.774 7.056 -
2.504 2.658 2.940 i 
2.972 3.126 3.408 
3.596 3.750 4.032 
4.532 4.686 4.968 .200 .765 .770 .515 .500 .343 

5.780 j 5.934 6.216 
6.872 I 7.026 1 7.308 
4.520' 4.674 I 4.956 
7.320 I 7.474 I 7.756 

.200 .765 .770 .515 .500 .343 
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Ultra-Mite Connectors - 224 Series 
Potted Connectors Provide M I L-C-2S482 
p'erformance - Low Cost 

AmphenQl 224 Series Ultra-Mite High-Density Miniature circu
lar connectors are designed for all applications which require 
high performance and high density contact spacings - without 
a price premium. Potted connectors provide MIL-C-26482 
performance at a quantity price of under $13.00 per pair. 
• Lowest cost complete High·Density Miniature connector family available. 
• High performance-potted constructions meet and exceed MIL-C-26482. 
• Completely subminiaturized connectors with high contact density-

51 contacts in a size 18 shell. 
• Size 22 Poke-Home contacts - Ultra-Tac hooded female contacts resist 

test prod damage. 
• Full connector line - 2 connector classes 14N" and "P" with 2 contact 

classes, Relia-Tac and Ultra-Tac. 
o Constructions - Straight Plug, Square Flange, Single Hole Mounting and 

Cable Receptacles. 
o lightweight - about 25% that of standard connectors with the same 

number of contacts. 

• All Class "P" receptacles have dynamic O-Ring shell seal. 
Bayonet -lock - 3 pin spring loaded coupling ring for quick disconnect. 

.-- Crimp contact terminations. 

• 5 key polarization. 
• Cable clamps for strain relief. 
• Connector identification molded in front a~d back. 
• Natural recess' in rear of connector for potting. 

CONNECTOR CLASSES 
Two 224 Series Ultra-Mite classes are available 

"N" Non-Environmental 
"P" Potted to meet and exceed the performance requirements of 

MIL-C-26482. 

CONTACT CLASSES 
Two contact classes are available: 

Relia-Tac Crimp Poke-Home pin and socket contacts with slit, preset 
tines on female members. 

Ultra-Tac Crimp Poke-Home pin 'and socket contacts with female 
members hooded to resist test prod damage. 

SHELL STYLES AND DIMENSIONS 
CONNECTORS 
Ultra-Mite connector classes UN", "P" are available in four shell styles
Straight Plug, Square Flange Receptacle, Single Hole Mounting Receptacle, 
and Cable-to-Cable Receptacle. The- standard ULra-Mite coupling is bayonet 
lock for quick -disconnect. All plugs have thn~aded back ends to accept 
cable clamps or potting forms. 

DIMENSIONS 
1-85°i 

~1.820-----I 

mu' 
Shell Size I'A" Dia. Max. 

IJ o· I 
10 .906 i~ ; 

- I 12 1.078 oJ 14 1.141 
Class "N" Mated Standard Bayonet PluJi: Plug with Cable Clamp 18 1.375 

CONTACTS 
Size 22 Relia-Tac and Ultra-Tac are Poke-Home contacts with crimp ter
minations. Please note that pin contacts insert in receptacle connectors 
only. Socket contacts insert in plug connectors only. 

r---------~uL7TR~A~,T~AC~---------, 

Crimp 

1.4fl4-ltSt 
f§§5~T 

Socket 220-502 

RECEPTACLES 

Square Flange 
Receptacle 

Square Flange 
Cable Clamp 

Square Flange 

Crimp 

~'"" L . I,m' 
. .1 

r----' "I 
.05! _ .027 

Pm 220-P03 

Cable-tO·Cable 
R~ceptacle 

r"-"-_433-i·051 

~~ 
Socket 220-S03 

Cable-ta·Cable 
Cable Clamp 

AMPHENOL 
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Single Hole Mounting, 
Cable Clamp 

Single HOle Mounting 
Panel Cutout 

Single Hole Mounting 
Flange and Nut 

RECEPTACLE OIMENSIONS 
A B C 0 E F G H J K L M N P 

ane ane 
Shell hick Nut 
Size Dia. Max. Max. 1±.015 :+:.01 Max ness Max. Max. .003 :+:.OO! Max. Max. :+:.005 
10 .659 .620 .067 .938 .719 .650 .109 .109 .953 .718 .730 1.075 1.192 .760 
12 .829 .620 .067 1.031 .812 .650 .109 .296 1.140 .905 .917 1.292 1.380 .947 
14 .898 .620 .067 1.125 .906 .650 .109 .396 1.205 .968 .980 1.396 1.505 1.010 
18 1.131 .620 .067 1.312 1.062 

CONTACT SPECIFICATIONS 
Contact Rating-5 Amps 

.650 .109 1.646 1.455 1.217 1.225 1.646 1.740 1.260 

Resistance-.0050 Ohm maximum constant to 500 cycles of insertion and 
withdrawal. 
Wire Range-Relia-Tac: 24, 26, 28. Ultra-Tac: 22, 24, 26. 
Contact Finish-Gold-over-nickel on copper-alloy bodies. 

ARRANGEMENTS 
INSERTS AVAILABLE (Showing front face of plug insert) 

Shell Size 

Size 22,contacts 
rated 5 amperes 

for wire sizes 
22-24-26·28 

solid 
"d 

24-26·28 
stranded 

10 

@oo 
OGO 
00 

000 
0000 

00000 
ouoo 
000 

7 contacts 10-7 19 contacts 12-19 31 contacts 14-31 61 contacts 18-61 

HAROWARE ACCESSORIES - CABLE CLAMPS 

Cable clamps support conductors ex
tending from plugs and receptacles and 
prevent twisting or pulling of the con
tact terminations. To order cable 
clamps. specify the part number of the 
cable clamp which corresponds to the 
connector shell size. For example, the 
correct cable clamp for a 224-16NI8-
61S02 plug is 224-552-18. Cable Clamp 224-552·1">0 

Shell Size -I 
POTTING 
On "P" connectors, to seal the back of the connectors, potting compound is 
injected into the back of the shell and allowed to cure. It forms a chemical 
bond to tht' inner and outer walls of the connector, to the back of the 
insert. around the contact terminations and well out along the leads. 
Not only is a back shell eliminated, but also the cable clamp. The contact 
terminations are completely and individually protected by the resilient mass 
which surrou.nds them and resists transmittal of vibration to the termina
tions. The potted assembly is moistureproof and resistant to contaminants. 

ORDERING INFORMATION 
CONNECTOR PART NUMBER 
The Ultra-Mite part numbering system has been set up to provide a com
plete and exact description of the connector assemblies. To order the 224 
Series Ultra-Mite connectors you want, put together the part numbers as 
illustrated in the following example. All connector part numbers are without 
cable clamps and potting forms. Order hardware accessories separately. 
Plug connectors accept socket contacts only. Receptacle connectors accept 
pin contacts only, Relia-Tac and Ultra-Tac contacts are not intermateable. 

224-16N 18-61 S02(1 00) 

Coupling Type 100-lessContacts' 

I-Bayonet Contact Type 

Series Designation 224 J lIT 4'0;<;,., 

Shell Styles P-Pin (for receptacles only). 
O-Square Flange Receptacle P02 or P03, see below" 
3-Single Hole Mounting S-Socket (for plugs only). 

Receptacle S02 or S03, see below" 

~=~~r;I~~~_~I~~e Number of Contacts 
7, 19, 31, 61 

Connector Classes -:-----' 
N-N on-Envi ronmental 
P-Potted (Receptacles only) .• ** 

CONTACT. PART NUMBERS 

'------Shell Sizes 
10, 12, 14, 18 

*Most economical way to order. 
Order contacts in bUlk (see below). 

Order contacts by the part numbers below. A minimum order quantity of 
100 contacts are bulk packaged in protective polycel bags. Contacts may also 
be ordered in reels for use with automatic crimping tools. 

Socket 
Crimp 220-S03 

***The "N" Plug is used with the "P" receptacles for potted connectors. 
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POWER CONNECTOR SELECTOR GUIDE 
Meets/Exceeds 

Series Mil-Spec Description 

MS·A MIL·C·5015 Solid back shell formerly AN 
Threaded coupling, 0.0. finish 
Diallyl Phthalate dielectric 

MS·B MIL·C·5015 Solid back shell formerly AN 
Threaded coupling, 0.0. finish 
Oiallyl Phthalate dielectric 

MS·C MIL·C·5015 Pressurized formerly AN 
Threaded coupling, 0.0. finish 
Oiallyl Phthalate dielectric 

MS·E Mll·C·5015 Environmenta I 
Threaded coupling, 0.0. finish 
Neoprene rubber dielectric 

MS·R MIL·C·5015 Environmental, light weight 
Threaded coupling, 0.0. finish 
Neoprene rubber dielectric 

48 M I L·C·26500 Miniature, highly environmental 
(USAF) Threaded and bayonet coupling 

Black anodized finish 
Silicone rubber dielectric 

67 Proprietary Miniature environmental 
MinniE Bayonet, gray anodized finish 

Diallyl Phthalate dielectric 

69 MIL·C·5015 Environmental 
PokeR Threaded coupling, 0.0. finish 

Neoprene dielectric 

89 MIL·C·5015 Submersible, threaded coupling 
GSE Clear, or 0.0. cadmium finish 

Oiallyl Phthalate dielectric 

115 MIL·C·5015 Hinge, screw· latch coupling 
Clear finish, brown phenolic dielectric 

165 Miniature MIL·C·19572 Pressure, waterproof, bayonet 
AN/MS Diallyl Phthalate dielectric 

MinniE - 67 Series 

MINIATURE CONNECTORS 
67 Series connectors are quick-disconnect. multi-contact, miniature bayonet 
lock types. Connectors are available as Plugs, Cable and Panel Receptacles 

~ - " ~ e . . . . . .. 
12·60 • 14·63 14-9' 
Jj 16 5/16 9/20 

Pressure- Max. Mates 
Contacts Proof Temp. With 

1to 52 Solder cup No 257°F All MS, 69, 
89, 172 Series 

1 to 52 Solder cup No 257°F All MS, 69, 
89, 172 Series 

1 to 48 Solder cup Yes 257°F All MS, 69, 
89 Series 

1 to 48 Solder cup Yes 257°F All MS, 69, 
89, 172 Series 

1 to 48 Solder .cuP Yes 257°F All MS, 69, 
89, 172 Series 

3 to 55 Yes 392°F 48 Series only 
Crimp/Poke·Home 

I 

3 to 48 Solder cup Yes 257°F 67 Series only 

2 to 37 Yes 257°F All MS, 69, 
Crimp/Poke·Home 89, 172 Series 

2 to 52 Solder cup Yes 257°F All MS, 69, 
89, 172 Series 

50, 100 Solder cup, No 185°F 115 Series only 
Taper pin, or Crimp·on 

5 to 24 Solder cup Yes 257°F 165, 182 Series 

and Single Hole Mounting Receptacles in five constructions, five shell 
sizes and 17 insert arrangements. 

The first miniature connectors to fully meet the "E" req~rements of MIL
C-5015C, the current specification governing A-N (now MS) type connectors. 

Shell type numbers correspond to the "MS" nomenclature. Insert sizes 
and contact arrangements are shown below. "P" or "S" in insert style 
identify pin or socket contacts. Available in alternate insert positions 
"W" and "X". 

It I) .. . 
14-61 * 14_12' 

8/20, 1, Sh.elded 12 20 

• NOMINAL CURRENT RATING: 

No. 16 Contacts 17.0 Am peres 
No. 20 Contacts 7.5 Amperes 

Voltage Rating 500 V. RMS at Sea 
level Except 14·5 which is 600 V 

20-37 * 20·66 22·67 22·48 * 22·68 
37/20 19/16 25/16 48;20 36/20, ]/16 

* Available in hermetically sealed 67-04H and 67-04H (l05) receptacles. 

22·69 
40120, 2; 16 

FEATU RES (Numbers refer to illustration above, right) 
1. Environmentally sealed with unitized back end grommet or with pro- 9. Face seal gasket with individual barriers to isolate each contact. 

vision for potting. Either grommet seal or potted seal meets moisture 10. Hard insert dielectric (plus resilient face seal) positively retains contacts 
resistance requirement of MIL--5015 specification. with no possibility of contacts being pushed out of the insert. 

2. Shells are polarized for easy mating alignment. Sizes 12, 14 & 18 have a 11. A visual full engagement indicator is included in the design to insure 
single polarizing key_Sizes 20 & 22 have five polarizing keys for pre- the user that he has fully engaged the connectors. The indicator is an 
cision alignment of the many contacts. orange line around the receptacle shell. 

3. Spring-loaded coupling ring provides a positive locking action in the Insulation resistance of "E" type following altitude-moisture resistance 
bayonet slot, and a constant compensating force which eliminates the test is a minimum 1000 megohms. MIL-C-5015 minimum following type 
effects of a resilient face seal compression set. "E" test is 100 megohms. 

4. Stainless steel bayonet slots and pins. The three pin bayonet coupling When using mated sealed connectors~ no derating for altitude is neces-
minimizes the rocking action of the mated plug and receptacle. sary at 70,000 feet. 

5. Flattened incline angle of bayonet slots reduces mating force requirement. 
6. Hooded contacts resist test prod damage as defined in Paragraph 4.5.14 

of Amphenol Specification 340-43-2108. 
7. Contact plating is gold over silver. 
8. Unitized grommet seal; clamp and grommet form a single unit for ease 

of assembly and maintenance. 

Test voltage 1,500 volts RMS 70,000 feet on sealed connectors. 
Vibration per Method 204 of MIL-Std-202A. 10 to 2,000 cps at 20 g's. 
Temperature cycling range per MIL-C-5015, Paragraph 4.5.3 increased 
to 257°P. maximum and _67°P. minimum. 
Receptacle fully meets Environmental requirements of MIL-C-501S. 

Continued on next page 
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MinniE - 67 Series (CONTINUED) 

DIALLYL PHTHALATE DIELECTRIC 
Available in five shell styles and five rear end constructions in a total of 
17 insert configurations with from 3 to 48 contacts. 

TYPE E The plug (06), cable receptacle (01), and wall (00) employ a unitized 
grommet for individual wire seal providing com ete connector environmental 
characteristics. 
The panel receptacle (02) and round flange receptacle (03) utilize a com
preSSion a-ring seal to provide environmental capability. 

TYPE C The rear end of the Type C MinniE Connectors are equipped with vise action 
two screw strain relief. Recommended for wire bundles in non-environmental 
appl ications. 

TYPE J Compression gland provides strain. relief for jacketed cables. Weatherproof. 
TYPE P Includes potting mold. 
TYPE H Hermetically sealed. Single glass preform for ultimate in sealing. 

H 
GLASS DIELECTRIC 
Hermetically sealed, available in two receptacle styles in 
ten insert configurations, with up to 48 contacts. 

PLUGS 67-06 

67-Q6C 67-0SE 

r-1690MAXj 

+~ix 

~·~I~~·tr 
I MAX, r ~~ 

'u ~r 
DIMENSIONS 

Connector 
Size A C 0 E F G H J K 
12 1.687 .795 .895 1.870 .817 1.937 .706 .250 .957 
14 1.687 .920 .000 1.870 .967 1.937 .812 .375 1.082 
18 1.687 .170 1.250 1.870 1.185 1.937 1.062 .656 1.375 
20 1.734 .223 1.375 1.970 1.312 2.312 1.187 .750 1.500 
22 1.734 .352 1.468 1.970 1.440 2.312 1.317 .875 1.625 

PANEL RECEPTACLE 67-02E 
Environmental Construction. No cable clamping. 

DIMENSIONS 
Connector 

Size A B 
12 .662 .062 
14 .781 .062 
18 1.032 .093 
20 1.156 .093 
22 1.281 .093 

* for all 67 senes square flange connectors 

C 
.690 
.812 

1.062 
1.187 
1.281 

r:-~:~ 
.
562ntI B 

ItjH 
0* 

.812 

.906 
1.062 
1.156 
1.250 

nU 
.095 MAX ---tJ-- PANEL 

E* 
1.031 
1.125 
1.312 
1.437 
1.562 

AMPHENOL 
THE BUNKER-RAMO CORPORATION 

ROUND FLANGE RECEPTACLES 
67-03E Diallyl Phthalate dielectric with o-ring compression seal. Rear 
mount only. 
67-04H HERMETICAhL Y SEALED Receptacles, with single glass pre
form. Front mount only. Use suffix (105) after catalog number to order 
stake-on flange. .......II--

"-O<H "", rtf i 
~"~ 

67-04H 

Round flange receptacle~rear mount 

DIMENSIONS 
Connector 

Size A B 
12 1.031 .750 
14 1.156 1.125 
18 1.406 1.125 
20 1.531 1.250 
22 1.656 1.375 

67-03E 

Round flange receptacle, 
hermetically sealed -stake
on solder flange - front 
mount 

t'''1 rtJ]J 
.1~N~~x.----I ~ 

~~O_93 
Round flange receptacle -

hermetically sealed - front mount 

C 0 
.868 .743 

1.203 1.083 
1.203 1.083 
1.363 1.243 
1.493 1.363 

WALL RECEPTACLE 67-00 RM"i 
- ~5~ r-':tT 

67-00C @ ~ 
~11690--l ~~N~~X nr I 

t®ib 67-00E 

DIMENSIONS 
nu- _095 MAX ---u--- PANEL 

Connector 
Size A B C 0 
12 1.687 .062 .795 .895 
14 1.687 .093 .920 1.000 
18 1.687 .093 1.170 1.250 
20 1.734 .093 1.223 1.375 
22 1.734 .093 1.352 1.468 

Mounting dimenSions same as for 67-02E. 

CABLE RECEPTACLE 67-01 

i'M"1 
+[JiJ] 

+ 
Connector 

Size A C 0 
12 1.687 .795 .895 1.870 .817 1.937 
14 1.687 .920 1.000 1.870 .967 T937 
18 1.687 1.170 1.250 1.870 1.185 1.937 
20 1.734 1.223 1.375 1.970 1.312 2.312 

~~2~2- 1.734 1.352 1.468 1.970 1.440 2.312 

67-00P 

~AMAXI 

8tH 
~"95M" -U- PANEL 

E F 
1.870 .817 
1.870 .~ 

1.870 1.185 
1.970 1.312 
1.970 1.440 

iAM"j 

LJ~ E! 
H K 

.706 .250 .957 

.812 .375 1.082 
1.062 .656 1.375~ 

1.i87 .750 1.500 
1.317 .875 1.625 
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MinniE 67 Series (CONTINUED) 

GROMMET SEALS 
Sealing plugs fat sealing unused 
grommet holes in type E con
struction. 

Contact Hole Catalog No. 

__ --=2=-:0'---_-+_--=6"-7.1472 
16 67·1471 

CATALOG NUMBER 
EXPLANATION 

She II Style _ : 
Rear End Construction I 

CAP & CHAIN for receptacles 

Size Catalog No. 
12 67·1467 
14 67·1464 
18 67·1468 

---~20~-+--- 67·1469 

:1 
I 

22 67·1462 

AVAILABILITY 

ro 

" 0: 

" 

Series No. ~~67 '~OTgJJ6 E ~. 48 S ~ 

Connector Size I (l) ~ 
o 
ro 

U 

I nsert Configuration : ;~~o 
Pin or Socket Contacts I 
W or X Alternate Positions I 

------'--' a::: 

Rear end Construction 
C Mechanical Clamp Cable 

E 
rommet Seal 
ompression ·O·Ring Seal 

J ompression Gland 
H ermetically Sealed 
P otting 

~ 
'" '" 
X 
X 

X 

X 
X 

X 

X 

c-

" o 
" 0: 

" " ro 
0-
N 

'" 

X 

.:;l 

~ 
0: 
"C 

" => o 
0: 

'" '" 

X 

X 

~ 
a:: 
<D 

'" 
X 
X 

X 

X 

MS/ AN - 97 Senes NON-ROTATING CONTACTS, 
MACHINED COUPLING RINGS CONFORMS MIL-C-S01S 

MS3100A 
Wa II Mounting 

Receptacle 

MS3106A 
Straight Plug, 

Solid Back Shell 

MS3101A 
Cable Receptacle 

MS31068 
Straight Plug, 

Split Back Shell 

MS3102A 
Box Mounting 

Receptacle 

MS3108A 
Angle Plug, 

Solid Back Shell 

MS3107A 
Quick Disconnect, 
Solid Back Shell 

MS3108B 
Angle Plug, 

Split Back Shell 

PLUGS .4 _____ ..... RECEPTACLES 

DIELECTRIC MATERIAL 
MS Connectors are available with hard or resilient dielectric. Resilient 
dielectric is MIL-R-3065 neoprene rubber. 

All hard dielectric inserts are molded of AMPHENOL Blue (diallyl 
phthalate,) famous for its dimensional stability, high insulation resistance, 
and high arc resistance. 

SHELLS 
MS shells are made of cadmium plated aluminum with an olive drab chro
mate conversion. The surface of the shell is conductive. 

COUPLING RINGS 
Machined .from solid aluminum bar stock for greater strength. 

CONTACTS 
Non-rotating heavily silver plated contacts with pre-tinned solder pockets. 
Closed entry socket contacts prevent damage by oversize test prods. 

With the exception of sizes 10SL and 12SL, all MS Connectors are avail
able with either pin or socket contacts. Since socket contacts are insulated 
by the surrounding dielectric, they are normally used on the hot side of 
the line. 

ORDERING INFORMATION 
Select the specific contact configuration required from pages 856 and 857 
and the appropriate shell style from the <hells illustrated above. 

cW+i,mo SECTION 2100 

AMPHENOl 
THE BUNKER-RAMO CORPORATION 

Complete insert specifications, including voltage and current ratings, are 
shown on page, 857 and 858. 

After the proper shell and insert have been selected, check their avail
ability in the availability chart betow, and then combine the shell and insert 
numbers into one catalog number; for example, a 22-21P insert and 
MS3106A shell should be ordered as an MS3106A-22-21P. 

ALTERNATE POSITIONS 
To avoid cross mating when two or more identical connectors are used, 
most MS Connectors are available with alternate positions, W, -X, Y or Z. 
Positioned connectors are identical to non-positioned connectors except that 
the inserts within the connectors have been rotated a specific number of 
degrees. Alternate position availability and the degree of insert rotation 
are shown on the insert specifications chart, pages 859 and 860. 

HERMETICALLY SEALED RECEPTACLES 
For the finest in glass hermetically sealed receptacles, the 172 Series 
described on page 856 will mate with standard MS plugs. 

MS CONNECTOR AVAILABILITY 
The following indicates the availability of each connector style by size. 
For example, the MS3107A is available in a size 28, but not,in a size 32. 

EXPLANATION OF PART NUMBER 
MS .......... Indicates military standard. Replaces former deSignation on "AN". 

The number 97 is used with MS type connectors incorporating modi· 
fications not written into the military specifications. 

3102 ....... Shell style or shape. 
A ............ Shell construction. A or B refers to rear end construction, solid or 

split back shell. C, E, and R refer to insert capability: C
pressurized, E and R, resilient dielectric, see page 8. 

20... .Size refers to diameter of receptacle's threads in 10th of an inch. 
The letter S (sizes Ss, lOS, 12S) indicates a shortened design. The 
letters SL (sizes 10SL, 12SL) indicate a spun·in insert. 

7 ............. Completes insert identification. 
P .............. P for pin contacts, S for socket contacts. 
X .•••.•...•••.. Alternate pOSitions. 

Connector Size 3100A 100C 3101A 102A 3102C 3106A 31068 107A 31078 3108A 31088 
8S X X X X X X X X 
IDS X X X X X X X X X 
10SL,P X X X X X 
10SL·S X X X X 
12,12S X X X X X X X X X 
12SL,844P X 
12SL·844S X X X 
14 X X X X X X X 
14S X X X X X X X X X X X 
16 X X X X X X X X X 
16S X X X X X X X X X X X 
18 thru 28 X X X X X X X X X X X 
32,36 X X X X X X X X X 
40 X X X X X X X 

MS-A, B, C Hard Dielectric Dimensions 
MS 3100A MS 3101A 

MOUNTING HOLES 

'1 rM ~----i 14) iliA fOR StZES 24 AND 2S rCCA rFS-- 173IJIAFORSIZES3ZANIJ36 

. I. lZl1 mil FOR ALL OTHER SI1£S 

I]BI [Q~oOr----.-] 

MS 3106A 

~D~ 

[8110 , 

MS 31061 

DO , 
MS 31081 

MS 3102A MOUNTING HOLES 
173 Dill. FOR SllES 32 AND 36 

~S'---1 .141 DIA. F,oll' SIIES 24 "NO 28 O1If"'--
MS 31088 

iTI 

t~tQ 

(CONTINUED) 
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AMPHENOL 
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MS-A, B, C Dimensions (See Dimension Drawings on Page 853 

Connector Mating 
Size Threads A C 0 G H I J K L M N 

8S V2-28 IV4 1% ?{6 - 1V4 - %'4 2~2 ~6 1~2 

lOS %-24 H{6 1~6 V2 - 1% - %'4 2~2 ~6 5/s 

10SL 5/s-24 1%2 His % - 1~6 - %'4 2~2 ~6 % 

12S 34-20 11%'2 1?{6 1J{6 - 13k - %'4 6)£4 ~6 % 
12 %-20 12~2 1 'Vs 1J{6 - 11;\(4 - %'4 1~6 % 2%'2 

12SL %-20 - 13)£4 1J{6 - p/s - %'4 2~2 3%'4 'Vs 

14S 'Vs-20 1?{6 1!(6 % 11J{6 P/s 1%'2 %'4 1~6 ~6 'Vs 

14 'Vs-20 12~2 I'Vs % - 11Y,6 - %'4 1~6 34 'Vs 

16S 1-20 13)£4 12%'4 'Vs 11J{6 1V2 1% %'4 1~6 ~6 1 

16 1-20 15?i4 15?i4 'Vs - 11~6 - I/S 11J{6 % 1 

18 1Va-18 2 2 1. 2J{6 1% 14)£4 Va 11))'2 % IVa 

20 1%-18 21/a 2Va 1Vs 2Va 2J{6 11K6 Vs 11))'2 % 1% 

22 1%-18 2Va 21/8 11/4 2Vs 2J{6 11}{6 Va 11))'2 % 1% 

24 1V2-18 2% 2% 1% 2%2 21%'2 2J{6 I/S 11))'2 1K6 11/2 

28 1%-18 2% 2% 10/a 2%2 21%'2 2}{6 I/S 11))'2 1K6 1% 

32 2-18 2% 2% 12%2 2~6 2% 21%2 Va 1!(6 'Vs 2))'2 

36 2%-16 23/s 23/a 2Va 2% 21J{6 22~2 I 
l/a 1?{6 'Va 2% 

MS-A, B, C Dimensions (See Dimension Drawings on Page 853 

Connector Mating Fitting 
Size Threads A P Q R S T U W X Y Threads V 

8S V2-28 - 3/4 1%2 'Va 1!(6 'Vs 'Va - 2%'2 %-28 

lOS 5/a-24 - 'Va 2%2 1 HIs 'Va 'Vs - 2%'2 1/2-28 

10SL %-24 - 'Vs 2%2 1 1V2 1 1 - 1J{6 %-24 

12S 34-20 - 1 1K6 1%2 1~6 1 1 V2 1J{6 5/a-24 

12 %-20 - 1 1K6 1%2 l'Va 1 1 V2 1J{6 5/s-24 

12SL %-20 - 1 1K6 1%2 - - 1 - 1){6 34-20 

14S 'Va-20 - IVa 2%2 1K6 12%2 1){6 1 2))'2 1){6 %-20 

14 'Vs-20 - IVa 2%2 1K6 11% 1J{6 1 2))'2 1J{6 %-20 

16S 1-20 1V2 1% 3))'2 1%2 1% IVs IVa - 1}{6 'Va-20 

16 1-20 1V2 1% 3))'2 1%2 2Va Ws IVa - 1~6 'Va-20 

18 1Va-18 14)£4 1% 1J{6 Ha 2%'2 1K6 l1/a - 1~6 1-20 

20 1%-18 11K6 11%'2 1%'2 11/2 2% 1}{6 1~6 - 1% 1K6-18 

22 Hs-18 11}{6 1% 1% 1% 21%2 1~6 1~6 - 1% H{6- 18 

24 1V2-18 2){6 12%2 13k 1% 2% 1!(6 11/2 - 2 1!(6-18 

28 1%-18 2}{6 13))'2 1~6 2 2% 1?{6 11/2 - 2 1!(6-18 

32 2-18 2% 2~2 1% 2% 21K6 1% 12%'2 - 2V2 1%-18 

36 2%-16 22~2 21%'2 11~6 21/2 22~2 11~6 12%'2 - 21/2 2-18 
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MS-E Connectors 69 Series 
RESILIENT DIELECTRIC. 
ENVIRONMENTAL. NEW 
SELF-CENTERING CLAMP. 
NEW LOW COMPETITIVE 
PRICING • MORE THAN 1200 
CONNECTORS • EASY 
DELIVERY 

MS-E- New self-centering cable clamp provides still additional mechani
cal reliability above and beyond the mechanical strain relief provided by the 
neoprene grommet which securely gaskets each individual conductor. 

Amphenol MS-E connectors are custom assembled to your order. 
Environmental - Amphenol MS-E connectors meet all of the MS-E specifi
cations of Mil-C-SOIS. In accordance with Mil-C-SOIS, Amphenol MS-E con
nectors must surpass stringent environmental tests including a twenty day 
temperature mated connector cycling test, under full load conditions, in a 
sealed high humidity chamber which, as the temperature is cycled above 
boiling and below freezing, will produce layers of moisture and frost. Before, 
during, and after the test, the insulation resistance between each contact 
and the connector shell must exceed 100 megohms. 

Other stringent requirements include tests for thermal shock, air leakage, 
vibration, physical shock, durability, corrosion, and fluid immersion. 
Construction - Shells are aluminum, cadmium plated with an olive drab 
chromate conversion seal. Coupling rings are machined from solid aluminum 
bar stock for maximum strength. 

Non-rotating contacts are silver plated with completely tinned solder 
cups for ease in soldering. Female contacts are shrouded for additional dam
age protection. 

Resilient dielectric is of Mil-R-306S Polychloroprene rubber. 
Availability - Insert configurations are identical to hard dielectric MS con
nectors. 

All available inserts may be used with shell style illustrated above. 
Pin or socket contacts are available with the above shell style except in 

size 10SL, which is available only as a female plug and male receptacle. 

For MS-E & Poke "R" Connectors 

_L '--~~~~---I~ : , IL ____ ---I. c 

t ' 
~- .~ 

Neoprene boot gives a complete 
waterproof, oil proof and dust proof 
cable clamp for the new MS-E 
connector. Telescoping of boots re
duces the clamp diameter for posi
tive grip and strain relief. 

For example, to use a cable with 
a 0.6 OD with an MS 3106E-20-18S 
(Size 20) plug, use boot No. AN-
3420-12. To use the same connector 
with a 0.5 OD cable, use boot Nos. 
AN3420-12 and AN3420-1O. 

NEOPRENE BOOT DIMENSIONS 
AMPHENOL CONNECTOR A B C D 

PART NO. SIZE DIA. DIA. DIA. DIA. 
AN3420-3 8S, lOS .132 .212 .379 2.890 
AN3420-4 10SL, 12, 12S .222 .304 .505 2.765 
AN3420-6 12SL, 14, 14S .314 .429 .619 2.640 
AN3420-8 16,16S .439 .554 .744 2.515 
AN3420-10 18 .564 .617 .869 2.390 
AN3420-12 20,22 .627 .742 1.064 2.265 
AN3420-16 24,28 .752 .929 1.314 2.140 
AN3420-20 32 .939 1.242 1.596 2.015 
AN3420-24 36 1.252 1.367 1.847 1.890 

MS-R & Poke "R" Connectors 69 Series 

MS-R - Resilient dielectric of Mil-R-306S Polychloroprene rubber. All 
except MS 3l02R receptacle have an individual wire grommet seal for com
plete environmental performance. 0 ring seal in MS 3106 plug provides 
additional environmental capability. The added features offered in the new 
MS-E wire risers, pressurized LIP to 1 atmosphere, 1200 styles. 

POKE "R" - Similar to MS-R connectors, plus: 
1. POKE-HOME Crimp Type Contacts - Crimp contacts provide a swift 

means of reliably terminating conductors without the inherent reliability 
problem of cold solder joints. 

The POKE-HOME feature permits the contact to be crimped away 
from the connector where there is room to work. POKE-HOME contacts 
are easily inserted and removed so that the connector can be recircuited 
or completely rewired at any time. 

2. Altitude Immersion - Poke "R" Connectors must pass all of the stringent 
tests prescribed for the MS-R, plus an altitude immersion test as follows: 

Connectors entirely immersed in water are altitude cycled to 70,000 
feet for 30 minutes. After cycling, and while still in water, connectors 
maintain a minimum insulation resistance of 100 megohms. 

3. Gold over silver plated contact eliminate all possibility of contact tarnish. 

'44"lijl'd SECTION 2100 
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The neoprene grommet provides complete sealing of each individual conduc
tor. When all contacts are not used, a plastic sealing plug is inserted within 
the contact cavity of the grommet to preserve all environmental capabilities. 
A small quantity of sealing plugs for unused contact holes is supplied with 
Poke "R" connectors. 

MS-E MS-R POKE "R" 
MS 3106 R-28-2 S 61>-6 R-18 -I P (100) 
MS 3100 E-18-9 P X 69-0 R-12S-3 S (101) 

TT T I r ." .-. -" , 0001 Shell Style I @ 
, " """,,"., .. , - I ~,', .. ". T IT J r --
Connector Size - I Shell Type ::J I 
Iroert Configuration I MS-R Type Connector I 
Pin or Socket Contact I Connector Size I 
Alternate Position - _ - -- - -- J Insert Configuration II 

Contact, Pin or Socket 

(100) Supplied With Contacts and 
Sealing Plugs 

Optional ... Alternate Position - _I 
(137) With Self-Centering Cable Clamp, 

Sealing Plugs and Contacts 
(101) Less Contacts and Sealing Plugs (138) Same as (137) Less Contacts and -

Sealing Plugs 

DIMENSIONS 
Con- Cou- MSE 

nector piing 69 69 
Size 

8S 
lOS 
10SL 
12S 
14S 
16S 
16 
18 
20 
22 
24 
28 
32 

36 

Threads (137) MSR (100) 

A K L L L 
'Iz-28 %4 1.635 
5/a--24 Yo. 1.635 
5/,-24 %'4 2.129 1.635 1.760 
3A1.-20 Yo. 2.129 1.635 1.760 
'/,-20 %, 2.201 1.635 1.760 

-20 %4 2.201 1.635 1.760 
1 -70 %, 2.524 1.960 2.085 
1'1,-18 ,/, 2.596 1.960 2.085 
J1i4-18 '/B 2.654 1.960 2.085 
J31a-18 'I, 2.654 1.960 2.085 
1'Iz-18 'I, 2.885 1.960 2.085 

1'/4-18 ,/, 3.885 1.960 2.085 
2 -18 ,/, 2.943 1.960 2.085 

2'14-16 ,/, 2.943 1.960 2.085 
MOUNTING HOllS 

1/3 OIA FOR ~Ins 32 AND)6 
141 DIA'fO~ sins 24 AND 28 

MS 3100E 120 DIA fOR All DTHlR Sins 

IP3IIT 
L,'J -~~ .. ~ 

MSR 
69 

MSE (100) 
N 

M ±.031 N 

Jl'6 1.036 

~6 1.036 
J)6 .865 1.125 
X, .865 1.125 

Jl'6 .990 1.343 

Y,6 1.120 1.484 

'/. 1.120 1.484 

'/. 1.211 1.609 
,/. 1.468 1.890 
,/. 1.458 1.890 

1Y,6 1.750 2.170 

'~, 1.750 2.170 
,/, 2.056 2.532 
,/, 2.250 2.765 

MS 310H 

MSE 
69 

(137) 

Il. R S T U Y 

'l'. 1.%2 ?i, 1.003 U, 
,/, 2%21 1.003 '/2 ,/, '%, 1 1.003 5/a .865 

1 1~, 1%, 1.003 'Y,6 .865 
11/, 2.%2 I~, 1.003 '/. .990 
1'1. 3~2 1.%2 1.003 ,/, 1.120 

11/. 3YJ2 1%, 1.328 '?i, 1.120 

l 1X2 Ui", Ph 1.328 1 1.211 
11%2 1%2 I';' 1.328 J1/, ~ 
11%2 J1/. \51, 1.328 1'/4 1.468 
1'%, 1'/, 13/. 1.328 1'/, 1.750 
13YJ2 IJ1'6 2 1.328 15/, 1.750 
2%, 13/. 2'1. 1.328 12%2 2.056 
21%'2 1'% 2';' 1.328 2){, 2.250 

I[IJlMS 310l';_© 

' I N rD· .L I • , • 

I - I L._ 
r----'-

MS 3106R and 69-6R (100) 

ill .. 
, = 
N = I Q 

MS 3101R and 69-1R (100) MS 3100R and 69-0R (100) 

r'ln rr~ fiJi 
[_ Qlt.Q","""Q",~=II!11 

A 173 01'\ FOR SllES 32 AND 36 
141010\ fOR SIl£S14 AMD2I 
]<'OOIA FOR All OHlER SIlES 

69-0R (137) 
MS 3102E and MS 3102R 

L= 

69-1R (137) 

I~ 
LL-....'..1 

R~g [tillID 'UlIhulIT 
L~tt 
'I-- ,--'J '1,:::~ 

r;=~=iI D] 69-6R (137) 

r~rAO· 
.LEl!JJiIlL~ 

1----,-. 
, 

POKE "R" CONTACTS 
For 10SL, 12S, 145 & Sealing 

Size 16S Size Connectors For All Other Plugs 

12 Pin Contact 69-1115-03 69-1130 
12 Socket Contact 69-1100-03 69-1130 
16 Pin Contact 69-1125-03 69-1120-03 69-1131 
16 Socket Contact 69-1110-03 69-1105-03 69-1131 

POKE "R" ACCESSORY TOOLS 
___ =2.::.9-,4..:-1~. 2e,:6=-___ t---'M"'S=,-:3c:1c:9=1'c-1 Un iversa I Cri mping Tool 

294-57 Universal Crimping Tool 

__ .=2.::.9-'4..:-8:..:5=-____ -+_..:#c=1~Contact Crimping Tool 
294-86 #12 Contact Crimping Tool 
294-39 #16 Contact Insertion & Removal Tool 
294-40 #12 Contact Insertion & Removal Tool 

eem /1969 See YELLOW SECTION for Local Offices, Phones 855 



MS Type Hermetic Seal Receptacles -
172 Series 
MATE WITH MS PLUGS - SINGLE GLASS CONSTRUCTION 
IDENTOSEAL CONTACT IDENTIFICATION 
THREE BODY STYLES - ULTIMATE IN SEALING 

Shell Style 2 
Round Flange 

CONTACTS 
~ 

Type 2 

Shell Style 3 
Square Flange 

Shell Style 6 
Flange·Less 

The 172 Series is a complete line of hermetically sealed recep· 
tacles which mate with MS/ AN plug connectors. Three shell 
styles and 32 insert configurations are available from your local 
AID. By utilizing a single fused glass insulator for the entire 
connector, the fusing surface between the glass and the steel 
shell is considerably less than in other types of construction, 
making the leakage rate minimal. Amphenol's exclusive Idento
seal contact marking, white on dark brown, is the clearest in the 
hermetic field. The numbers are as impervious as glass to 
solvents and acids. 
To avoid mismating, most 172 Series receptacles are available 
with alternate positions. 
Specifications: Suitable for continuous operation at -200'P 
through +350'P. Voltage ratings, salt spray, shock, vibration 
resistance and mating dimension specifications conform to or 
exceed MIL·C·5015. Leakage rate is less than 0.1 micron cubic 
foot of helium per hour with one atmosphere differential. 
Contacts: Type 2- Flattened and Pierced. Pin contacts only, 
socket contacts are not available. 

Contacts Available 
Insert Number 16 12 8 Iternate Positions 

lOS·2P 1 
lOSL·3P 3 
lOSL·4P 2 
12S·3P 2 W 
14S·1P 3 
14S·2P 4 X Y 
14S·5P 5 
14S·5P 5 

i4~:~~ 3 W X Y 
2 W X Y Z 

15S·1P 7 
15S·4P 2 
15S·8P 5 
18·1P 10 

18·4P 4 
18·12P ,5 
20·7P 8 
20·15P 7 
20·27P 14 W X Y ~ 20-29P 17 
20·33P 11 
22·2P 3 
22·14P 19 W Z 
22-19P 14 W X Y Z 
24·5P 15 W X Y Z 
20·lOP 7 
24·28P 24 W X Y Z 
28·2P 12 2 
28·11P 18 4 
28·12P 25 
28·15P 35 
28·17P 15 
28-21P 37 W X 

Contact Current Rating: No. 16-10 Amps., No. 12-20 Amps., No.8-50 Amps. 
Voltage Rating: Limited only by mating plug. 

EXPLANATION OF PART NUMBER 
Inse'rt Configuration ------------::::::1 ==-172 ·2 20 . 27 P 2 W 

I I I I 
I 
I 
I 
I 
I 
I 

Shell Type: 2, 3 or 5. ----_____ --J 

Connector Size _____________ ....1 
Pin Contacts Only _______________ .......1 

Contact Type: 2 
Alternate Position: W, X, V, or Z I 

A TI1. 

Round .... , ~
'; 

flange~!,! ! 

.062 - .020 

Square 
Flange 

4 HOLES 094~ l A. THREADS .147 OIA. FOR SIZES 24 & 28 

.120 OIA. FOR All OTHERS DIMENSIONS 
CUTOUT DIAMETER 

Round Square 
+-__ -'-''-'-'-''-F=----t--c:----+-'-CUTOUT DIAMETER 

Square 
Connector Flange Flange Flange Flange·Less 

Size Type 2 Type 3 Type 3 Type 6 

lOS .490 .499 .718 .499 
lOSL .525 .499 .718 .499 
12 .582 .555 .812 .555 
145 .745 .717 .905 .717 
15S .870 .843 .958 .843 
18 .990 .957 1.052 .957 
20 1.120 1.155 1.155 1.155 
22 1.250 1.250 1.250 1.250 
24 1.370 1.374 1.375 1.374 
28 1.520 1.524 1.562 1.624 

Submersible Connectors G S E - 89 Series 

89·528·1S (09) 89·6232·12P 89·128·16S (13) 
Cable Receptacle, Open Wiring Receptacle, Plug, 
Anodized Finish 0.0. Cad.·plate Finish Anodized Fini.h 

Amphenol 89 series connectors are designed for stringent field 
service. Rugged and coin pletely waterproof, these connectors 
provide efficient and dependable service even when entirely 
submerged in mud, ice, water or mire. They are used extensively 
in missile ground system and support equipment, radar antenna 
installations, oil well and digging equipment, and other hard
service applications. 

Weather,proofing at the cable end is accomplished by an in
ternal rubber gasket in the cable clamp which expands as the 
gland nut is tightened. 

To facilitate handling in rough weather, the coupling rings 
are extra long and heavily grooved. 

Connectors may be ordered with either clear anodized or 
olive drab cadmium·plate finish. Shells and cable clamps are 
machined from aluminum bar stock. Contacts are silver-plated. 
Insert material and contact arrangements are standard MS·type 
to MIL-C·5015. 

CABLE CLAMPS 
For Shell Size For Shell Size 

No. Cable 0.0. 22 28 32 No. Cable 0.0. 22 28 32 
(04) .188 to .250 X X X (14) .813 to .875 X X 
(05) .250 to .312 X X X (15) .875 to .937 X X 
(06) .313 to .375 X X X (16) .938 to 1.000 X X 

(01) .375 toA37- X X X (17) 1.000 to 1.062 X X 
(08) .438 to .500 X X X 

(18) 1.063 to 1.125 X X (09) .500 to .562 X X X 
1.125 to 1.187 X (10) .563 to .625 X X X (19) 

(11) .625 to .687 X X X (20) 1.188 to 1.250 X 
(1"2) .688 to .750 X X (21) 1.250 to 1.312 X 

(13) .750 to .812 X X (22) 1.313 to 1.375 X 

EXPLANATION OF PART NUMBERS 
89- 228- 7 5 
89-6522-13 PX (04) 
89- 132-17 5 (21) (105) 

T 

FINISH: Clear J : 
Cadmium Plate I 

Standard. ------..! 
For Olive Drab Add 
Digit 6 Here. . 

STYLE SHELL 
1. Plug 
2. Receptacle 
5. Cable Receptacle 

CONNECTION SIZE ____ ....J 

INSERT 
CONFIGURATION 

-: T -: -[(105) Indicates 
: .--- Less Cap & Chain 

! [2~~~~e~L!M6p~~ZE 
: Wiring Receptacle. 

'- ________ ._ Availability same as.. 
: [ALTERNATE POSITION 

for MS connector. 
See page 14. 
CONTACTS: 
Pin or Socket. 

(CONTINUED) 
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SUBMERSIBLE CONNECTORS GSE - 89 SERIES (Continued) 

SERVICE RATING 

Oper. Volt. INST. A D E B C 

DC 250 700 1250 1750 2450 4200 

AC (rms) 200 500 900 1250 1750 3000 

DIMENSIONS 
Ii 

89-1 
Size Length' Oia. 
22 5X, l')S, 
28 5X, 2)S, 
32 51{. 2'~ . Includes cable clamp. 

AMPHENOL 
THE BUNKER-RAMO CORPORATION 

Max. 

89-2 89-5 
Min. Chassis 

J Chassis Thick-
Length Dia. Length" Dia. Hole Dia ness 
1'%, 17/8 5 1:V. l'Y .. ~, 

1'%, 2V. 5 2'1s I'%. ~, 

1'%, 2V2 5V8 2% 2)0. ~, 

INSERT SPECIFICATIONS - Any size 22, 28 and 32 MS Insert may be used with any of the 89 Series shells. 

Insert Total Mech'l. Servo Contact Size Insert Total Mech'l. Sery. Contactsize Insert Total Mech'l. 
Number Contacts Spacing Rating #0 #4 #8 #12 #16 Number Contacts Spacing Rating #01#41#8 #12 #16 Number Contacts Spacinl 
22·1 2 V8 D 2 22·34 5 'Is 0 3 2 28·22 6 'Is 
22·2 3 '/8 D 2 22·35 '3 V8 0 1 1 3 28·410 4 

%, 
22·3 2 V8 0 1 1 

22·36 8 V8 0 THERMO· ~ V2 
22·4 4 X6 A 2 2 X, A COUPLE 7 

c--
28·766 10 V8 

22·5 6 V8 0 2 4 22·404 8 X, THERMO· 8 28·833 7 V8 
22·6 3 'Is 0 2 1 

28·1 9 '/8 0 1 2 28·840 4 %, 
22·7 1 1{, E 1 X, A 2 4 28·880 3 '/8 
22·8 2 1{, E 2 28·2 14 V8 0 2 12 1{, 
22·9 3 1{, E 3 28·3 3 1{, E 3 32·1 5 

V8 
22·10 4 1{, E 4 

28·4 9 'Is 0 2 4 ~r- 5 1{. 
22·11 2 '/. B 2 1{, E 3 

32·3 9 'Is 
22·12 5 V8 0 2 3 28·5 5 V8 0 2 1 2 

'Is 0 1 28·6 3 V8 D 3 32·4 14 X, 
22·13 5 

X, A 4 28·7 2 'Is 0 2 V8 

22·14 19 X, A 19 X, A 9 32·5 2 V8 

1{, E 1 28·8 12 Vs 0 1 32·6 23 11, 
22·15 6 

X, A 5 1{. E 2 11. 32·7 35 
22·16 9 X, A 3 6 28·9 12 '/8 0 6 6 

22·17 9 'Is 0 1 
28·10 7 V8 0 1 32·8 30 11, 

X, A 1 7 X, A 2 2 2 32·9 14 Vs 

22·18 8 'Is 0 5 28·11 22 11. A 4 18 V. 
X, A 3 28·12 26 U6 A 26 V8 

22·19 14 X, A 14 28·14 11 'Is 0 11 
32·10 7 11, 

22·20 9 X. A 9 28·15 35 11, A 35 1{, 
22·21 3 11, A 1 2 

28·16 20 11, A 20 11, 
22·22 4 X. A 4 32·12 15 

'/s 
'Is 0 1 '/. B 1 

22·23 8 28·17 15 'Is 0 3 32·13 23 V8 11, A 7 
V8 0 3 11, A 11 32·15 8 Vs 

22·24 6 11, A 2 1 ~, C 1 32·17 4 V8 

22·25 3 11, A 1 2 28·18 12 '/s 0 5 

22·26 7 'Is 2 5 11. A 2 32·101 12 ~, 

Vs 0 1 INST. 4 V8 
22·27 9 11, A 8 '/. B 2 
22·28 7 11, A 7 28·19 10 'Is 0 2 32·102 14 ~, 

22·29 7 11, A 1 6 11, A 4 2 'Is 

22·33 V8 0 4 28·20 14 11, A 10 4 11, 
7 

U6 A 3 28·21 37 32·414 X, A 37 52 11. 

MSt AN Insert Contact 
I'4mlt"i' 

Arran ement As viewed from the front of the pin insert 

o 
85·1 

o 
105-2 

Q 
125-4 

o 
12-5 

@ 
14-3 

o 
145-4 

o 
16-2 

o 
16S-3 

(i) 
16-12 

• 

o 
18-7 

• 18-16 

~ 
18-420' .. -20-2 

A 
W 
22-7 

@ 
24-835* 

~ 
IOSL·4 

~ 
125-3 • 

145-9 8 
20-23 • • -165-4 

28·7 

.32·5 

'22-1 

~ 
22-3 

8 
16·11 • - ~ 

105L-3 

16-13 • 22-8 18-3 

~ 
18-14 

~ 
14S-1 

~ 

18·404* e" !Oil 

6) 
165-5 • 22-11 145-7 

24-1 e 
165-6 20-5 

6 
'8-6 125-6* 20-12 24-9 16-7 

" MS nUlT\ber not assigned as yet. Use 9; prefix in place of MS. 

8 
16-10 

• 18-5 

18-22 

20-3 

e 
20·6 

e 
20·19 

20-26 

22-2 

22-6 

22-9 

~ ,. 
22-21 

~ W 
22·25 

e" ,"Il 

24-14 

• 28-3 

• 28-880* 

36-4 

~ 
[12SL·844* 
-~ 

145-2 

e 
16-9 

~ 
18-4 • 18-10 

18-13 
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• 18-15 

e 
20-4 

20-20 

20·24 

22·4 

• 22-10 

22·22 

Servo Contact Size 
Ratinl #0 #4 #8 #1 #16 

0 3 3 
3 

1 
2 6 2 
2 5 

2 2 
COAX CONTACTS 

E 1 
0 2 2 
E 3 2 
0 1 2 2 4 
A 4 
0 2 8 
0 2 
A 2 3 2 16 
A 7 24 

INST. 4 
A 6 24 
0 2 12 
B 1 
0 2 
A 2 
E 2 
A 1 4 
0 4 6 
0 5 18 
0 2 6 
0 4 

TWO COAX CONTACTS 
C 1 2 
0 8 

ONE COAX CONTACT 
C 1 
0 6 
A 6 
A 52 

• 24-4 

36-5 

24-18 ~ 
145-5 • • 24-22 

• 18-11 

18·20 

28-840 18·29 

-.':1.-• 20·14 

32·17 ;' (Continued) 
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AMPHENOL 
THE BUNKER-RAMO CORPORATION 

MSI AN Insert Contact ArfElngement (CONTINUED) 

fj I) - * 8 

" -• - I .. . 
18-1 

22-12 22-5 24-3 22-404 20-27 -,. uo. 

@ ·u· 
0 8 • • e 32-6 32-8 36-7 

.~ ~ . .. 
18-19 

22-13 22-15 22-19 
24-10 24-6 • • - 8 • e . ,. -- " ....... 

I) • 32 13 • .. "'!to' " .. " PI< 22-34 ~ ..... ~ ... 24-21 22-24 .. 

ct 24-16 28-2 

8 • 24-5 • 32-15 • • • 40 1 368 
C~ • 

:. == .. :. 
24-12 24-865' 28-19 

2427 - 28-20 24-7 
40-2 • • tID 0 :: :-• e ~: 'Or c;". 

C~ 20-16 

@ - ;,,,,'0.',,,: 
24-17 :::: :::: 

2822 8 :: PI' ;: ;~ :: • 28-10 ,. :: :~ 
20-33 36-9 

32-4 40-9 

• 20-18 • 36-14' 40-3 

24-23 

@ • -• • 24-20 ': . . 28-833 
20-21 • • aD • 

32-9 20-29 
• !III" • 

• e 40-4 

-G • iilllIl • .. 28-15 

\ 3:"6 
22-16 28·14 • 32-10 

0 I 32-102 32-1 36-13 

• 
36-10 

- - 2428 

@ f) 22·17 
c: 

0 • @ 
I 

erC'':: 165-1 .. 24-19 .. 
@ 36-853 32-7 

32-2 22-20 • 22-14 
=: 28·17 --18-9 

@ 
I I :~ =: :: @ 28-8 

- 8 - • 40-11 :.:= C& • :~ I: 18-8 22-27 • :: 
36-2 20-15 @ ::;: :::~ • 32-12 28-16 • 32-414 aaa 36-15 0 28-9 

"II! "II! 20-7 :::::: 

00 22-26 @ 
24-11 • • 145-6 

c: 28-12 • " f) ~ 20-9 aa 

CD • :=:~ : 28-18 28-11 
18-12 22-28 0 8 8 

28-1 

• 
!jJ! 

eb 22-18 • 28-21 36-403' 
20-8 22-29 • 40-6 • 32-101 36-1 I 

0 28-4 

-
I I 

20-17 22-33 22-23 

* f) .. 8 . . ... ..,. 
'"" 

20·22 24-2 22-36 32-3 20-11 40-7 40-10 36-406' 

CODE OF WIRE SIZES 
' MS number not assigned as yet. Use 97 prefix in place of MS. 

o • ffi @ 0 EB (g) • 

20 16 12 8 4 o COAXIAL GROUND 

IRON CONSTANTAN 

CURRENT RATING 

Contact Size .................. 20 

Amperes .......................... 10 

16 
22 

12 
41 

8 
73 

4 
135 

o 
245 

Each insert is avaihlble with all male or female contacts. Con
tacts are non-rotating with all solder cups aligned for maximum 
wiring speed. Contact sizes correspond in number coding to 
wire sizes. 
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m,iib,mD SECTION 2100 

AMPHENOl 
THE 8UNKER·RAMO CORPORATION 

MS Quick Reference Insert Specifications 
. --'-'--~~r---T/'------

!l Ampere Rating ALTERNATE !l Ampere Rating ALTERNATE t: Ampere Rating t ALTERNATE 

~ 24513573 41 22 POSITIONS :;: 24 13573 41 22 POSITIONS.; .::l 24513573 41 22 POSITIONS 
~ " or: DegreestoRight ~ ~ 5 or: DegreestoRight Z :; or: DegreestoRight 
~ ... CONTACT SIZE VOLTS. ;;. 'i:i FrontPin Insert ~c ... CONTACT SIZE VOLTS. ;;; 0;:; Front Pin Insert ;c~ ~ CONTACT SIZE VOLTS. ,~or: Front Pin Insert 

- ~ 0 4 8 1216 DC AC ~;i'! W X Y Z ~ D 4 8 1216 DC AC:il;i'! WX y-z ~ 0 4 8 1216 DC Acl~ ~ WX'-y z 
8S-1 1 1 700 500 X 20-2 1 1 1250 900 22-404 8 THERMO 8 
10S-2 1 1 700 500 X :c.20~_3:C-+-~3~+-+-to'31---f,12:;';5io+o:.90"'ocHr-t7iOot1"4<5to2"15io;29;n0 24-1 2 II-It- tuso 900 80 liD 250 280 
lOSL-3 3 2 700 500 X X :c.20~_4:;-+-':;'41---+-+-E4-1---f,12;;;5io+o:.90"'0;t;;jXr-t4"'5t1;'-;1';'Oto2Z.50if-''-- 24-2 7 -+- 7 t- 'I25O -900 tao- 280 
10SL-4 2 2 700 500 X X 205 2 2 1750 1250 35 110 250 325 24-3 7 2 5 1250,t-;:9'~00;;t-H;;:80~IEf,c11"'0~+~"'5O;oE;E~8D 
12Si-844 I 4 4 :;;20~_6:;-+--;;J3f--+--+--H-'3ili12~5:ii0-Fni90~0~--t7iiiot1ii4ii5~2'ii15Toi29iilo 24-4 4 1 t-j-" '3 1250 '900 80110250280 

12S-2 Like 12S-3 Rotat,,,,ed:;--2::.5,,,,00,,R;;--+-t-f--1_-t---t-_ 1_-+-+++4~12""50+'59,,,000;CI0 X X 80 110 250 280 24=5- t--ui 16 700 500 X !go ifOtz50 280 
12S-1 Like 12S-3 Rotated 100° R 20-7 8 4 700 ~ --8' -1--1--~ - 1250 900 
12S-3 2 2 700 500 X X 70 145 215 290 20-8 6 2 4 250 200 80 110 250 280 5 700 500 80 110 250 280 
12S-4 1 1 1250 900 1 1250 900 ;;c24;-C_7,-t.1-e6t--1--t--~2 14 700 500 80 110 2-50 izso 
12-5 1 1 1250 900 20-9 81-+-+-H~7'-\~7~00+'5~00~ 80 110 250 280 24-9 2 2 700 500 35 110 250 ~ 
12S-6 2 2 THERMOC/, ++_+-+--j_ 20-11 13 13 250 200 24-10 7 7 700 5,coO'0"+-+-+=8-0--r-+--+2'8'0' 
14S-1 3 3 700 500:+cH-+=h-c=f--_ 20-:)2- -21--+1--+-+-f=.1l-7;;0~0+;50;;0+11-+8'"'0+lco1'OCofcc2cc50±28°C;0 2244--1121 ~59 t-h2-r2 1c36t--_ t-r-,;;70;;;;0i-;c5",00cH--t;3c;5t;1~gO ~~5 
14S-2 4 4 250 200 X X 120 240 20-14 4 2 3 700 500 80 110 250 280 700 500 80 110 250 280 
14-3 1 1 700 500 '20-15 7 7 700 500 X X 80 280 ~24;-C-1"4-t---o3t-;-1t--t--t-oc2t--j-,;70;;;0i-;c5"'00;i--I--E80110'250izso 
14S-4 1 1 1250i-oc90"'0;t--H---t-t--T-- 2016 9 2 7 700 500 X X 80 110250280 24-15 Like 24-5 Rotated 1000 R -- --1--1---

14S-5 5 5 ~50 200 X X 110 20-1/ 6 5 1 700 500 90 180 270 24-16 7 1 3 1250 900 
14S-6 6 6 250 200 X 20-18 9 3 6 700 500 X X 35 110 250 325 3 700 500 
14S-7 3 +"3~7"'00+'5"'00~t-f-;C90'-l7.18c;;;0+'2"7"0t-- 20-19 3 3 700 500 90 180 270 24-17- 5 2 3 1250 -';9~0~0-f-+*80±1"'10+2"5'0,tc2=80 
14S-9 2 2 700 500 70 145 215 290 20-20 4 1 3 700 500 80 110 250 280 24-18- -4r- -T-t-t-'4t---t----T;(Short cir<:u~o."I 
14S-1O Like 14S-2 Rot'd 100° R 700 500 20-21 9 1 8 700 500 35 110 250 325 2-4-=19 -12 12 
145-11 Like 14S-2 Rotated 2500 R "'20"_2;;;;2:-i'---;C6t--t--to3 t-t-3 700 500 80 110 250 280 24=20 11 2 9 1250 900 X X 80 110 250 '280 

80 no 250 280 

14S-12 Like 14S-7 Rotated 100° R 20-23 2 2 700 500 35 110 250 325 24-21 10 i 9 1250 900 80 110 250 280 
14S-13 Like 145-7 Rotated 2600 R 20-24 4 2 2 700 500 35 110 250 325 24-22 t-4 4 1250 900 45 110 250 

",16",S-0-=1-t--;--7 H_+-1-o--t-7*7",0",0t.;;;SO",0+X+Xt-8_0t--+--t.2_80 :2:0:.:-2:::54~Li,::kre ::::20T'1::1TR:::oTtac:;ter-=d;cl1r=:00~0;;;-Rt-;;;;;;i+t--J-+-t_ 24=23 -5 1- -r-3- rz 1250 900 80 110f250'2il6 
16-2 1 1 1750 1250 20-27 141--+-+-l-+_~6~7~00'-j...;25~0000~IX X 35 110 250 325 24-24 Li ke 24-5 Rotated 2500 R 
16S-3 1 1 2450 17~50;+-t-t-+-1---t-- 8 250 24-25 Like 24-6 Rotated 100° R 
16S-4 2 2 12S0 900 X X 35 110 250 325 20-29 17 17 700 500 X X 80 280 24-26 Like 24-6 Rotated 2500 R 
16S-5 3 3 700 500 X 70 145 21S 290 20-33 11 11 700:-t--;;5",,00~Ho;c-I=-/-;;;co 24-27 7..1 _ LJ:7:'1750 1250 80 280 
165-6 3 3 700 500 90 180270 22-1 21 2 1250 900 35 110 2501J25 "'24;-C-2~8-+cc24ct--.l+--+ 1 £4: 250 200 X X 80 110250'280 
16-7 3 1 2 700 sgg 80 110 250 280 22-2 3 3 1250 900 70 145 215 290 24-768 5..1 11 ~ t-m0 500- -
16-9 4 2 2 700 500 :i5 110 250 325 22-3 2 1 1 1250 900 80 110 250 280 24-835 1 High Voltage '10000 __ = I--~ 
16-10 3 3 700 500 X X 90 180 270 22-4 4 2 2 700 500 35 110 250 325 28-1 9 1 2 1250 900 80 110 250 280 
16-11 2 2 700 500 X 35 110 250 325 22-5 6 2 4 1250 900 35 110 250 325 2 4 700 500 
16-12 1 1 700 500 22-6 3 2 1 1250 900 80 110 250 280 28-2 14 2 12 1250 900 X 35 trw '250 325 
~16~-"'13'-t--;C2-1--f--"+-t-oc2~THc'E!-.~70"'O-t--;05~0'0+-H3'-;5+1~~1O '250 IJ25 22-7 1 1 1750 1250 28-3 3 3 1750 1250 70 14S 215 290 
165-14 3 I 31 700 500 ;;;22~_8i-+-;;2t-=--J-+tn2 t--r,loi75;;0f,1~2~50,-t-H3"5i1i""i1noto2""50ili.32"5 '-'--'--+--'+-+-+-=-+°2+4 ;+~1250 900 
16S-1S Like 16S-4 Rotated 1000 R 22-9 3 3 1750 1250 70 145 215 290 28-4 9 t-t--t--t-t-oc3t,-1"750 1250 80 110 250 280 
16S-16 Like 16S-4 Rotated 2500 R 22-10 4 4 1750 1250 35 110 250 325 28-5 5 2 1 2 12S0 900 35 110 250 325 

22-11 2 2 2450 1750 35 110 250 325 28-6 3 3 1250 900 70 145 21S 290 
22-12 5 2 3 1250 900 80 110 250 280 zs:7j---c-;;2-1--b2+-+-t--t,-1~25~0-t--;;9"'00+-H~35+'11-icOtc2"'50~3~2""5 
22-13 1 1250 900 35 110 250 325 9 700 500 

5 1---+-+-t-4+-+;7~00;-\-;:5c;c00;-- 28-8 12 1 1250 900 80 110 250 280 
"'22'_"14-t'ln9+--J--t--J-1i-1n9 t-o-i70;i;0+~500 X X 80 110 250 280 1-t-+-+o2t-t;1"75"'0:i1"'2oc,50",1 

22-15 6 1 1750 1250 80 110250 280 _28_-9_+-1_2t--I--+-i-o;6t-6/-;1-;;25",0.t-;9;n00;;t--H8_0-t-11_0t-2_5--i0~f2_8~O 
5 700 500 2 1200 900 80 110 250 280 

22-16 9 3 6 700 500 80 110 250 280 28-10 7 2 2 1 700 500 

22-17 1 7 700 500 80 110 250 280 28-11 22 4 18 700 500 X X 80 ilOCz50fzso 
9-+-+-~~141~2~50~9~00~1 ~28~-1~2-+~2~6-1---I--+-+-~2-;;6~70~0-t--;;5"'00~X~t,-X~9~0+~18~oE2~70;;t--~ 

22-18 5 1250 900 80 110 250 280 ;;.28~-1;-;3-+-,,;L:,cik1-e ::.:28:;--1::2yR:..::o-;:tac.:.ter,d,=1i;-oO"'0"'RT;;OC;;-t++r-;;;;-I-;-;-;;;+;-I---;r,;-II----;;o,; 
;---i--.-cc8:~:~-:~:~;-=3~-~7"'0",O;;--+t-~5"~0"'0c;tIH;;;;-t=~;;t;co;; 28-14 11 11 1250 900 80 110 250 280 

22-19 14 14 700 SOO X 80 110 250 280 28-15 35 35 700 500 X 80 110 250 280 

18-1 

16S-17 Like 16S-5 

10 : ~~~ ;~~ X X 70 145 215 290 

18-3 

18-6 1 1 1250 900 

2 2 1250 900 X 35 no 250 325 
4 4 1250 900 X X 35 110 250 325 
3 2 1 1250 900 80 no 250 280 

8 1 7 700 500 X X 70 290 
7 2 5 250 200 80 110 250 280 

18-4 
18-5 

18-8 
18-9 
18-10 4 4 700 500 120 240 

6 6 700 500 X 80 280 
4 1 3 700 500 80 110 250 280 

18-11 5 5 700 500 X X 170 265 
18-12 
18-13 

22-20 9 9 700 500 35 110 250 325 28-16 ;>0 20 700 500 X 80 110 250 280 
22-21 3 1 2 100 500 80 110 250 280 - r-- 1 2450 1750 

2 1 1 700 500 80 110 250 280 18-14 
18-15 44TH E. 700 SOO 120 240 

22-22 4 4 700 500 110 250 28-17 15 Hf--I---Hf.~3::-F12",5~0 ++,90",0+++8:::0f1:.:1"-10 .::2:.:50+2:.::::80 :::..:=-t-+++*1+-/;c12"'5i;-0t-'9~00~t-+-t==t~c-- 11 700 SOO 
22-23 8 f--+-+-8H~O:+::;;'-1 35 250 --+--+-t--+-+-t-~ 
__ +-+-+-++7 +c;-t,7;;;0c;,0 +::,50;,:;,0 +-+++-+_1-- 1 4200 13000 

22-24 6 1---f--f-8-;o3f 1o;:2;;;50'-J-;:9",0°c-1 80 110 250 280 28-18 12 '--r-hHo5T1,;25;;;;°cic9;;;00;1 
2 1 700 500 '2 700 500 

18-16 1 11 14200 3000 
18-17 Li ke 18-9 Rotated 1000R 
18-18 Like 18-9 Rotated 2500 R 
18-19 10 I I [10 I 700 500 120 240 
18-20 51 I 15[700 500 90 180 270 70 145 215 290 

18-22 31 I I 311250 900 70 145 215 290 22-25 3 1 2 700 500 80 110 250 280 4 2S0 200 
22-26 7 2 5 2 2450 1750 

22-27 1 1250 900 80 250 280 28-19 10 2 1250 900 
9f--+-~~~8~7~00~t-5~0~~0~t-~b;;-1--+--tc= 1--r-l--I-4.r.2~7"'onot-<.50~0 

22-28 7 7 700 500 80 280 2 :::8:---2::-:0-+--:1-:-4+-+-+-+:-0t-=-4+-='70:::0--l-'.:5~0:0+XI-:-X+8::-:0:+:-:11:~0t:2::c50±28:-:0 
22-29 7 1 6 700 500 80 110 250 280 "::28:':-2'-'1-+--3'=-7+-+-+-+=-+::3'=-7 t-::70:::0--l-'.:5-C-00+XI-'X+8:':oF11:::-0E2:::-50~28:'::0 
22-30 Like 22-14 Rotated 2600 R 
22-32 Like 22-5 Rotated 2600 R 28-22 6 
~~~~.::~ I'~ I:T~~~~"",~~~~+-~- 41-_t--t--t-+1+-H~i~ghr-Vo~ltTa1ge~Cro~nrt.---i __ +--
22-23 7 4 1250 900 80 110 250 280 28-410 

I I 3 700 500 ;:;;-:;;:::-t-:-;+-+-+::-l-::t-;:3+--t--+++-t--t--t-
22-34 5 I I 3 2 1250+'9"'Oico t-t-tn80;;t1"10+2;;-;5"'0"b2""'80 28-766 10 2 .:c6_-t-;:2t-~_+~---j-t-+-

1 1250 900 28=8337 -1--- 2 5 
22-36 8 THERMO. 7 700 500 90 270 28='840 4 2 2 --t--t--t-t- - j----j----

51 I I I I 51 700 500 

18-23 Li ke 18-1 Rotated 1000 R 
18-24 Like 18-1 Rotated 2500 R 
18-25 Like 18-3 Rotated 100° R 
18-26 Like 18-3 Rotated 2500 R 
18-27· Like 18-5 Rotated 100° R 
18-28 Like 18-5 Rotated 2S00 R 
18-29 
18-30 Like 18-20 Rotated 1100 R 
18-31 Li ke 18-20 Rotated 2600R 
18-404 Like 18-3 Except Thermocouple 
18-420 11High Voltage Contact I 

90 180 270 

80 110 250 280 

3 1250 900 70 145 215 299 

20-1 Replaced By 20-27 J 
28-880 3 Coax. Contacts 
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MS Quick Reference Insert Specifications (CONTINUED) 

!l Ampere Rating 
ALTERNATE !l Ampere Rating 

ALTERNATE .. t 245~35 73 41 22 POSITIONS .. t 24513573 41 22 POSITIONS 
z '" 

DegreestoRight z '" 
DegreestoRight 

~ '" CONTACT SIZE VOLTS. -", Front Pin Insert 

~ '" CONTACT SIZE VOLTS. ~ .. Front Pin Insert 

~ LI;I,: ~ ch~ 
0 4 8 2 16 DC AC "' .. W X Y Z 0 4 8 12 16 DC AC :E~ W X Y Z ... :Eo.. ... 

32-1 
1 1750 1250 

80 110 250 280 5 
2 2 1250 900 32-102 141 One Coax. 6 1250 900 65 125 225 310 

32-2 3 215 

11 4200. 3000 

5 2 1750 1250 70 145 290 I Cont. . 6 700 500 

32-3 2 2 4 1250 900 80 110 250 280 
-~ 

9 1 One Coax. Cont. 

32-4 14 
4 700 500 

2 8 1250 900 
32-5 2 2 1250 900 
32-6 23 2 3 2 16 700 500 

32-7 35 
7 24 700 500 

4 250 200 
32-8 30 6 24 700 500 
32-9 14 2 12 1250 900 

1 2450 1750 

32-10 7 
2 1250 900 

2 700 500 
2 1750 1250 

32-12 15 
1 4 700 500 
4 6 1250 900 

32-13 23 5 18 1250 900 
32-15 8 2 6 1250 900 
32-16 Like 32-6 Rotated 100° R 
32-17 41 14 I I 11250 900 
32-18 Like 32-4 Rotated 100° R 
32-19 Like 32-1Rotated 100° L 
32-20 Like 32-6 Rotated iooo L 

--T2 142Oo 3000 
32-1D1 12 woCoax.Cont..811250 900 

I Two Coax. Cont. 

CAPS - 97 Series 
Two types of protective 
caps are available for 
use with MS Connectors: 
CAP & CHAIN -For use 
when MS Connectors are 
not in use. The 9760 is 

80 110 250 280 
32-414 52 52 700 
36-1 22 4 18 1250 

35 110 250 325 36-2 5 3 2 1250 
80 110 250 280 36-3 6 3 3 1250 

XX 80 125 235 280 36-4 3 
1 1250 
2 700 

80 125 235 280 36-5 4 4 700 
80 110 250 280 36-6 6 2 4 700 

36-7 47 7 40 700 

80 110 250 280 
36-8 47 1 46 700 
36-9 31 I 2 14 14 700 
j6:iO 48 48 700 

80 110 250 280 36-11 Like 36-10 Rotated 100° R 
36-12 Like 36-10 Rotated 110° L 

80 110 250 280 3 1750 
35 110 ~ 280 36-13 17f-f- f-2 Ii Too 

36-14 
45 110 ~ 

16 5 5 6 1250 
- 34 700 

36-15 35 
1 1250 

36-16 Like 36-7 Rotated 100° R 
36-17 Like 36-7 Rotated 110° L 

65 125 225 310 36-18 Like 36-9 Rotated 100° R 
36-21 Like 36-9 Rotated 100° L 

made of aluminum with an olive drab chromate conversion seal and is 
available for either receptacles or plugs. To order the cap less chain, 
add the suffix G to the catalog number. 
DISPOSABLE DUST CAPS - Expendable polyethylene dust caps provide 
added protection to precision built MS Connectors during storage or ship
ment or completed apparatus. 
AUTOMATIC ORDERING - A disposable cap may be ordered with any 
MS Connector by adding the suffix (288) to the catalog number of the 
connector. 

ORDERING INFORMATION 
CAP & CHAIN DISPOSABLE. DUST CAP 

For Engagement On For Mating End 
MS Receptacles Plugs Receptacles Plug 

Connector Size 9760- 9760- 97121- 97121-
8S -8 -8P -208 -308 
lOS -10 -lOP -210 -310 

500 
900 80 110 250 280 
900 
900 70 145 215 290 
900 

70 145 215 290 
500 
500 120 240 
500 35 110 250 325 
500 80 110 250 280 
500 80 110 250 280 
500 80 125 235 280 
500 X X 80 125 235 280 

1250 
'soo 80 110 250 280 

--~ izm ~-900 90 180 
500 

egoo 
60 125 245 305 

- - -
-- ~ I--- -

Contacts 
Alumel 

Constantan 

Copper 

Iron 

Chromel 

MS Fittings 

AMPHENOL 
THE BUNKER-RAMO CORPORATION 

!l Ampere Rating 
ALTERNATE .. t~-41]22 POSITIONS 

z .. DegreestoRight 

i '" CONTACT SIZE VOLTS. -.. Front Pin Insert 
-;;; ... ~ 
-:;; , .., 

0 4 8 12 16 DC AC '" .. W X Y Z ... :Eo.. 

~ 52 52 700 500 
12 5000 

36-405 15 2 9000 
1 15000 

".6-406 37 1 2 18 16 700 500 
12 5000 

36-407 15 2 9000 
1 15000 

36-853 7 2 5 
40-1 3D 6 24 1250 900 65 130 235 300 

40-2 23 
5 2450 1750 

80 110 250 280 
18 1250 900 

40-3 23 1 4 18 1250 900 80 110 250 280 
40-4 23 2 3 2 16 1250 900 80 110 250 280 
40-5 15 3 2 4 6 700 500 80 110 250 21fo 
40-6 26 1 1 24 1250 900 80 110 250 ~Q 
40-9 47 1 22 24 700 500 65 125 225 310 

~ 
29 4 9 16 700 500 65 125 225 310 

-f--
_25 1 1 1 4 18 1250 900 80 110 250 280 

Li ke 40-2 Rotated 1000 R 

, 

I 

'Par TMM High Temion Cable. 20 Amps. Max. 
_Limiting operating vo/tage at 50,000 feet altitude 
are approximately 25 % of. the sea level values. 
tVOLTAGE BREAKDOWNS: 15,000 V. RMS be
tween uA" and nearest Contacts; 9,000 V. RMS 
between High Voltage Contacts; 5,000 V. RMS to 
ground; 5,000 V. RMS between small Contacts. 
* 5,000 V. to ground. • Insert 20-11 contains 13 
size No. 16 contacts, 10 of which have size No. 20 
solder cups. 

Description Color Code 
94% Nickel, 2.5% Manganese, 2% Orange 
Aluminum, 1 % Silicone, .5% Iron 
45% to 60% Copper, 40% to 55% Red 
Nickel,O to 1.4% Manganese, 
.1% Iron 
87.5% to 90% Copper, 1.8% to 2.2% Yellow 
Lead, .1 % Iron, .5% Nickel, .5% 
Normal Impurities and balance Zinc 

84.4~{) Iron, 2% Sulphur, .4% White 
Silicone, 2% Carbon, 
3.6% Managenese, .6% Phosphor, 
.1 % Copper, .9% Tin 
90% Nickel, 10% Chromium Green 

CABLE CLAMPS. ADAPTERS ~ 

105L -10 -lOP -210 -310 AN3057 Basic 9767 Weatherproof 9767 AN3055 
12, 125 -12 -12P -212 -312 
125L -12 -12P -212 -312 
14, 145 -14 -14P -214 -314 
16, 165 -16 -16P -216 -316 
18 -18 -18P -218 -318 
20 -20 -20P -220 -320 
22 -22 -22P -222 -322 
24 -24 -24P -224 -324 
28 -28 -28P -228 -328 
32 -32 -32P -232 -332 

Thermocouples - 97 Series FOR MS CONNECTORS 
Designed to provide a disconnect in thermocouple circuits without the 
introduction of dissimilar metals. 

There are six i.n.sert configurations listed on page 19 as thermocouples. 
Each of these utilIzes an equal number of iron and constantan contacts. 
However, any MS Connector with size 16 contacts may be ordered with 
any of the below listed contacts. For ease in wiring, each thermocouple 
contact is color coded 011 the solder cup end of the contact. 

~ ~ ~:J [:?~':J 
L,~ ~.~ ~ 

AN3057 AN3057 CABLE CLAMP AN3055 ADAPTER Basic 9767 

Tl ~-. ~ ~rt:=~~'~1 
J. Joo ~ 
,L_A_~ (CONTINUED) 
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14§,lifllmfi SECTION 2100 

MS Fittings CABLE CLAMPS, ADAPTERS (Cont.) 

AN3057 Cable Clamp - Standard cable clamp, threads onto all MS Con
nectors with threaded back shell. Provides reliable sturdy support. lllus
tration does not shown one rubber and two fiber washers which seats 
clamp to connector. 

with addition of AN3055 reducing adapter. The inside of the AN3055 is 
tapered to the same dimensions of the front end of the rubber boot - thus 
providing a weatherproof seal. 

AUTOMATIC ORDERING - By adding deviation number (559) to the 
MS catalog number, the correct AN3057 cable clamp will be shipped with 
the MS Connector. 

. AN3055 Reducing Adapter - Permits smaller cable clamps to be used 
with MS Connectors. 

Basic 9767-X - Identical to AN3057 cable clamp, but the rubber washer 
and one of the two fiber washers are replaced with a rubber boot. 
Recommended for applications in which cable is subject to considerable 
flexing. 

AN3420 Bushing - Rubber bushing designed specifically for MS3057A 
Cable Clamp. Protects wire bundle and unjacketed cable from possible 
damage by cable clamp. Can also be used for a reducing bushing. 

9767·X·X Weatherproof Cable Clamp - Same as BASIC 9767-X above 

MS3057A Cable Clamp - For rubber covered cable or wires protected by 
tubing. Both clamping halves float so cable is always centered, affording 
maximum strain relief. With unjacketed cable or wire bundles without 
tubing, use corresponding AN3420 Bushing. 

REDUCING ADAPTER 
CABLE CLAMP WITH Use With AN3057 Dr WATERPRDOF 

CABLE CLAMP RUBBER BOOT Basic 9767 at Left CABLE CLAMP DIMENSIDNS ---
Max. Max. Max. 

Connector ~_able Bushing for Cable BASIC itting Cable 3055, AN3057, 9767 MS3057A AN3420 
Size O.D. MS3057A AN30S7 MS3057A 0.0. 9767 AN3055 Size O.D. 9767 A B A B A D 

8S, lOS .25 AN3D57·3 .156 9767·3 AN3D55·8·3 3 .156 9767·10.·3 .656 1 .219 9767-10.·4 

lOSL,12, .313 MS3D57A·4 AN3D57·4 AN342D·3 .219 9767·4 AN3D55·12·3 3 .156 9767·12-3 .781 1 .795 .842 .130. 2.875 
12S AN3D55·12·4 4 .219 9767·12·4 

12SL,14, .438 MS3D57A·6 AN3D57·6 AN342D·4 .344 9767·6 AN3D55·14·4 4 .219 9767·14·4 9.0.6 1.0.78 .850. .995 .220. 2.750. 
14S AN3D55·14·6 6 .344 9767·14·6 

AN3D55·16·4 4 .219 9767·16·4 
16, 16S .563 MS3D57A·8 AN3D57·8 AN342D·6 .438 9767·8 AN3D55·16·6 6 .344 9767·16-6 1.063 1.125 .920. 1.120. .312 2.625 

AN3D55·16·8 8 .438 9767·16·8 

AN3D55·18·6 6 
18 .625 MS3D57A·1D AN3D57·1D AN342D·8 .563 9767-10. AN3D55·18·8 8 

.344 9767·18·6 

.438 9767·18·8 1.188 1.125 .920. 1.216 .437 2.50.0. 
AN3D55·18·1D 10 .563 9767·18·10. 

AN3D55-22·8 8 .438 9767·22·8 
20.,22 .75 MS3D57A·12 AN3D57·12 AN342D·1D .688 9767·12 AN3D55·22·1D 10 .563 9767·22·10. 1.375 1.188 .927 1.40.3 .562 2.375 

AN3o.55·22·12 12 .688 9767·22·12 

AN3D55·28·1D 10 .563 9767·28-10. 
1:625 24,28 .938 MS3D57A-16 AN3D57·16 AN3420-12 .844 9767-16 AN3D55-28-12 12 .688 9767·28·12 1.313 1.0.15 1.683 .625 2.250. 

AN3D55·28·16 16 .844 9767·28·16 

AN3D55·32·12 
32 .25 MS3D57A·2D AN3D57·2D AN342D·16 1.0.31 9767·20. AN3D55-32-16 

12 '.~~~ I ~~~~~~~~l~ 16 1.938 1.5 1.0.95 2.0.50. .750. 2.125 
AN3o.55-32·2D 20. 1.0.31 9767-32·20. 

AN3D55-36·16 16 .844 9767·36·16 
36 .375 MS3D57A·24 AN3D57·24 AN342D·2D 1.188 9767·24 AN3D55·36·2D 20 1.0.31 9767·36-20. 2.188 1.563 1.156 2.245 .937 2.0.0.0. 

AN3D55·36·24 i 24 1.188 9767·36·24 

AN3o.55·4D-2o. 20. 1.0.31 9767·40.·20. 
40. .625 AN3o.57·28 AN342o.·24 AN3o.55·4o.·24 24 1.188 9767·40·24 2.438 1.563 .250. 1.875 

AN3D55·4o.·28 28 

MS Deviations 
COMMON MS DEVIATIONS (432) No. 16 contact. For use with AMP ~o. 53 taper pin. 
MS Connectors are available with minor deviations from stand
ard. Deviations are ordered by adding the deviation suffix 
to the MS part number. Deviation numbers always appear 
in parenthesis. 

(288) Includes 97·121 dust cap for mating end. 
(417) Plugs only, type W washer cemented. 
(426) Minimum of .00002" gold over .0002/.0003" silver on 

contacts. Use 97 prefix instead of MS. 

MS Potting 
MS Connectors for potting are available in all connector styles 
eJ:cept the MS3102. The back shell of the connector is removed 
and replaced with a potting mold retainer ring No. 9755-270-XX. 
(XX indicates connector size.) This describes the basic (438) con
struction. Other variations are listed on page 25. 

ORDERING INFORMATION 
Since the solid or split back shell is removed from the connector 
shell prior to potting, the A and the B is dropped from the part 
number of an MS potted connector. 

For example: 97-3106-18·11P (596) 
or 97-3101-14S·4P (438) 

Use 97 prefix instead of MS. 
(559) AN3057 cable clamp included with connt!clor. 
(639) Cadmium plate finish with clear chromate conversion 

seal. Use 97 prefix instead of MS. 
(866) Contacts with minimum of .00002 gold over .0002/.0003" 

silver with tinned solder cups. 
Coax contacts for use with RG58 or RG55 cable may be 
s.ubstituted for size 0 contacts. Order 3-116 male or 31-117 
female 50 ohm impedance coax insulated contacts. 

Since the potting construction does not fall under Miltary 
Specifications unless so indicated under the special marking 
column, the prefix 97 is used. 
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AMPHENOl 
THE BUNKER-RAMO CORPORATION 

POTTING DEVIATIONS 

Applies to Potting Form Dust Cap Type W 
Potting Shell Style RetainerRing Ground Lug Polyethylene Nylon Front End Washer Taper Pin Bagged & Connector 
Dev. No. (Never 3102) 9755-270-XX 9755-255-XX 9755-255-XX 9755-271-XX 97-121 Plug Only Contacts Tagged Marking 

(438) All X X 97 Prefix 

(469) All X X BUA3A-225-XX-XX 

(479 All X X X 97 Prefix 

(517) All X X X 97 Prefix 
----

(521) All X X X 97 Prefix 

(538) All X X X BuAer-54A3A-225-XX-XX 

(541) All X X X 97 Prefix 

(542) All X X X X 97 Prefix 

(546) All X X X BuAer-54A3A-225-XX-XX 

(568) All X X X X ! BuAer-54A3A-225-XX-XX 

(576) All X X X X BuAer-54A3A-225-XX-XX 

(581) All X X X BuAer-54A3A-225-XX-XX 

(585) 3106 X X X BuAer-54A3A-225-XX-XX 

(596) 3106 X X X 97 Prefix 

(816) 3106 X X MS-25183-XX-XX 

(822) 3106 X X X X BuAer-54A3A-225-XX-XX 

(824) All X X X X MS-25183-XX-XX 

(826) 3106 X X X X MS-25183A-XX-XX 

(835) All X X X MS-25183-XX-XX 

(836) All X X X MS-25183-XX-XX 

(838) All X X X X BuAer-54A3A-225-XX-XX 

(840) All X X X MS-25183A-XX-XX 

(842) All X X X X X MS-25183-XX-XX 

(854) 3101 X X BU-57A5A234-XX-XX 

(856) 3106 X X X X X CVC-2530A-XX-XX --
(857) 3100 X X X X CVC-2531A-XX-XX 

(863) 3106 X X X 97 Prefix 

(871) All X X X X 97 Prefix 

(872) All X X X X 97 Prefix 

(877) All X X X 97 Prefix 

POKE·HOME CONTACTS-CRIMP or SOLDER CONTACTS-RUGGED, RELIABLE· 94 SERIES 
Poke-Home contacts permit the termination to 
be made away from the connector. No tool is 
required. 

Coax contacts are designed for cables of the I •• T 
approximate size of RG-58/U or RG-180/U. and: C J 
are terminated by soldering. Size 16 and 20 I I>. 
contacts are available for either crimping or 1 
soldering. Contacts are gold over silver plated. I B 
All socket contacts are hooded. I 

The dielectric material is Amphenol Blue - I ..' 
diallyl phthalate. I 

G 

I \ COAX FOR CONTACT 
SIZE 

0_-, 
", RG·58 OR 
'-' SIMILAR CABLE 

O/~'J COAX fOR 
~ RG-IBOOR 

- SIMILAR CABLE 

J=-"t···r=' :::.~",,~ 
: : CON"ECTORfl.NG[ 

PI~ COI<N£CTOR i i 
CONNECTOOFLANG( : : 

W 

ORDERING INFORMATION 

CR IMP ONTACTS SOLDER CONTACTS Clamp Clamp Size 16 Size 20 DIMENSIONS 
Plug Receptacle Plug Receptacle Insert Only & Hood 20 Amps 7.5 Amps Coax A B 

94-52548-1 94-62548-1 94-52548 94-62548 A 94-520 94-547 4 25 8 1.921 2.109 
94-54352-1 94-64352-1 94-54352 94-64352 B 94-520 94-547 5 43 2 1.921 2.109 

Cable Cable CONTACTS 

TOOLS 
94-55940-1 94-65940-1 94-55940 94-65940 C 94-520 94-547 4 59 - 1.921 2.109 

Universal Crimping Kit 294-57 94-31722-1 94-41722-1 94-31722 94-41722 D 94-520 94-548 2 17 2 1.281 1.468 
#20 Crimping Tool 294-90 94-32530-1 94-42530-1 94-32530 94-42530 E 94-520 94-548 3 25 - 1.281 1.468 

94-11320-1 94-21320-1 94-11320 94-21320 F 94-520 94-549 2 13 - 1.000 1.187 
-- -- 94-50014-5 94-60014 G 94-520 94-547 - - 14 1.921 2.109 

#16 Contact Crimping Tool 294-85 
#20 Contact Removal Tool 294-58 
#16 Contact Removal Tool 294-48 
Note: No insertion tool required. Insert Manually. -- -- 94-30007-2 94-40007-2 H 94-520 94-548 - - 7 1.281 1.468 
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Miniature AN 182 Series 
Hermetically Sealed Receptacles. Mates With 165 Series 

TYPE 1 

ITj L -.L 

~: 
• 

TYPE 2 

Available in two shell styles; solder flange Type 1, and threaded back 
shell with hex nut Type 2; and two types of contacts; flattened and 
pierced and solder cup. 

Available in all 165 Series contact insert configurations. 

M·iniature AN - 165 Series 

Weather Proof, Bayonet Coupling, Internal Clamping, 
Pressure Proof, Lightweight, Inexpensive 

~ 
l~T G f 

1 i 
---H----

The 165 Series is the first of the miniature quality connectors. Only '13 the 
size and weight of standard MS Connectors, it is a bayonet type available 
in eight insert configurations and five shell styles; "large" and "small" sizes. 

Water proof and pressure proof, the 165 Series meet the same exacting 
government specified salt-spray tests by many hours. The socket contacts 

165 & 182 SERIES AVAILABILITY 

INSERT 
ARRANGEMENTS Contact Receptacle Cable 

(Approx. '/2 actual size) Style Plug Sq. Flange Receptacle 

5 #20 contacts 
Pin 165-33 165-35 165-35-1002 e 7.5 Amps 

600 VRMS Socket 165-34 165-36 165-36-1003 

e 9 #20 contacts Pin 165-13 165-15 165-15-1002 
7.5 Amps 

....I 

....I 500 VRMS Socket 165-14 165-16 165-16-1003 < 
::!E 8 #20 contacts, 

Pin 165'82 165-73 165-73-1001 U) - 1 coax 10 Amps 

500 VRMS Socket 65-6q008 165-83 165-83-1001 

e 12 #20 contacts 
Pin 165-9 165-11 165-11-1002 

7.5 Amps 

500 VRMS Socket 165-10 165-12 165-12-1002 

7 #20 contacts, 

• 7.5 Amps 

4 #16 contacts 
Pin 165-17 165·19 165-19-1002 

17 Amps 

500 VRMS Socket 165-18 165-20 165-20-1003 

14 #16 contacts 
Pin 165-29 165-31 165-31·1003 LLI • 17 Amps 

(l:I .... 
II: 500 VRMS Socket 165-30 165-32 165-32-1006 < 
....I • 19 #20 contacts, 

1 coax 10 Amps Pin 165-86 165-84 165-84-1001 

500 VRMS Socket 65-62-10Q 165-85 165-85-1001 

• 24 #20 contacts 
Pin 165-25 165-27 165-27-1005 

7.5 Amps 

500 VRMS Socket 165-26 165-28 165-28-1003 

i4§rlih,m@ SECTION 2100 

DIMENSIONS 

TYPE 1 TYPE 2 
Small Large Small Large 

182-15-1002 All 
Dimension 182-1-1008 182-1-1001 Others 

A ±.016 .639 .639 .781 .781 .781 .813 

B ±.005 .841 1.082 1.064 1.064 .875 1.438 

C ±.003 .685 .926 .812 .750 .750 1.062 

D±.003 .042 .042 .684 .684 .. 684 .925 

E ±.005 .107 .204 .126 .126 .063 .126 

F ±.005 - - .437 .437 .532 .437 

connectors feature a sandwich construction with the insert spun into the 
cartridge sealed and tested at the factory for any possible leakage. O-ring 
seals are used in both the plug and receptacle. 

All connectors are available· in Wand X alternate positions. 
Plugs and cable receptacles are available with a built-in compression 

type clamp or with potting mold. 
Shells are made of aluminum. Plugs have a grey anodized finish. Recep

tacles, for ease of mating, are chrome plated. 

HERMETICALLY SEALED RECEPTACLES 

The ultimate in sealing, the 182 Series receptacle mates with 165 Series plugs. 

DIMENSIONS 

A B C 

Small s'U4 % 1){, 

Large I%. ,%, 1~, 

EXPENDABLE DUST CAPS 

165-636 Large Plug Dust Cap 
165-655 Small Plug Dust Cap 

Hermetic Seal Receptacles 

D 

,%, 

,~, 

E F G H 

'%. 7/8 ';I\', 1'%, 

'J(. 1'!8 IX, 1'~, 

165·634 Large Receptacle Dust Cap 
165-656 Small Receptacle Dust Cap 

Type 1-
Solder Flange Shell 

t;lepe 2-
Threa ed Back Shell 

Flat and Solder Flat and Solder Potting Constructions 
Pierced Pocket Pierced Pocket Cable 
Contacts Contacts Contacts Contacts Plug Receptacles 

182-35-1000 182-35·1001 182-35 182-35-1002 165-33·1000 165-35-1000 

- - - - 165-34-1000 165-36-1000 

182-15 182-15-1000 182·15-1001 182-15-1002* 165-13-1000 165-15-1000 

- - - - 165-14-1000 165-16-1000 

182-1-1007 182-1-1000 182-1-1008* 182-1-1001* 165-82-1000 165-73-1000 

- - - - 165-61 165-83-1000 

182-11-1001 182-11 182-11-1005 . 182-11-1002 165-9-1000 165-11-1000 

- - - - 165-10-1000 165-12-1000 

- - - - 165-17-1000 165-19-1000 

- - - - 165-18-1000 165-20-1000 

182-31 182-31-1002 182-31-1003* 182-31-1001* 165-29-1000 165-31-1000 

- - - - 165-30-1000 165-32-1000 

182-2-1004 182-2-1000 182-2-1005* 182-2-1001' 165-86-1000 165-84-1000 

- - - - 165-62 165-85-1000 
-

182-27-1000 182-27-1006 182·27* 182-27-1005' 165-25-1000 165-27-1000 

- - - I - 165-26-1000 165-28-1000 
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48 Series MIL-C-26500 (USAF) 
Highly Environmental Miniature Connector with 
POKE-HOME Crimp Contacts 

MS24266 
STRAIGHT 

PLUG 

MS24264 
FLANGED MOUNTED 

RECEPTACLE 
Bayonet Coupling 

AMPHENOL·type 48·10R 

MS24265 
SINGLE HOLE 
RECEPTACLE 

Threaded Coupling 
AMPHENOL·type 48·03R 

Bayonet Coup I ing 
AMPHENOL·type 48-06R 

Available with either bayonet and threaded coupling, in three 
shell styles and 29 insert configurations with 3 to 55 contacts. 
Crimp type contacts conform to MIL-C-26636 and are avail
able in sizes 12, 16, 20, No.1 and No.2 shielded. 

PERFORMANCE 
MIL-C-26500 connectors perfom with utmost reliability at 
extremely high altitudes and in widely varying temperature 
extremes. 
• Connectors are not affected by continuous exposure to 200°C 

(39ZOF) temperature for 1000 hours, while simultaneously 
conducting current through all contacts with an interior 
temperature of 238°C (460°F). 
Connectors withstand thermal shock cycling from -55°C 
(-67°F) to +260°C (500°F). 

• Mated connectors support 1500 volts RMS from sea level 
to 350,000 feet. 

.• Even after insertion and removal of contacts, mated con
nectors are altitude-moisture resistant. After 3 immersion
altitude cycles, connectors have a minimum insulation 
resistance of 5000 megohms. . 

• Environmental and electrical integrity is maintained during 
and after vibration, 0 to 2000 CPS, 15 G's during exposure 
to 200°C (392°F) and -55°C (-67°F). 

• Insulation resistance at 260°C (500°F) for 30 minutes is 
2000 megohms minimum. 

• Moisture resistant maintaining minimum insulation resistance 
of 1000 megohms. 

DESIGN FEATURES 
To achieve these outstanding performance parameters, MIL-C-
26500 connectors utilize newly-developed materials and incor
porate highly advanced design techniques. 

• MIL-C-26636 (USAF) crimp Poke Home Contacts 
• Amphenol-developed reversion· resistant silicone rubber 

inserts. 

• Spiral marked inserts, front and rear to simplify contact 
insertion. 

• Impact extruded aluminum shells. 
• Metal-to-metal bottoming of mated shells. 
• Stress-limited resilient displacement of inserts. 
• Face seal, insert rim seal and shell peripheral seal ("0" Ring). 
• Integral insert and grommet construction. 
• Anti-deflection disk. 

• Grommet triple sealing risers for wire. 
• Visual full engagement indicators. 

AMPHENOL 
THE BUNKER-RAMO CORPORATION 

CATALOG NUMBERING 
The Amphenol 48 Series may be ordered by either an Amphenol 
Catalog Number or the corresponding military number. Since 
the Amphenol number is less complex, many manufacturers 
prefer its use. 

BAYONET COUPLING 

Amphenol Military 
Shell Strle Contacts 4B Series No. MS2426 Number 

Plug Pin 48·16RXX·XXP MS24266RXXBXXP 
Socket 48·16RXX·XXS MS24266RXXBXXS 

Receptacle with Pin 48·10RXX·XXP MS24264RXXBXXP 
Square Mounting Flange Socket 48·10RXX·XXS MS24264RXXBXXS 

Single Hole Pin 48· 13RXX·XXP MS24265RXXBXXP 
Receptacle Socket 48·13RXX·XXS MS24265RXXBXXS 

THREADED COUPLING 

Amphenol Military 
Shell Strle Contacts 48 Series No. MS2426 Number 

Plug Pin 48·06RXX·XXP MS24266RXXTXXP 
Socket 48·06RXX·XXS MS24266RXXTXXS 

Receptacle with Pin 48·00RXX·XXP MS24264RXXTXXP 
Square Mounting Flange Socket 48·00RXX·XXS MS24264RXXTXXS 

--- ---- .... _---
Single Hole Pin 48·03RXX·XXP MS24265RXXTXXP 
Receptacle Socket 48·03RXX·XXS MS24265RXXTXxS 

ORDERING INFORMATION 
Select shell style and proper insert configuration. Substitute 
the insert configuration number for XX-XX in the above. 
For example, a plug with bayonet coupling, containing 55 
No. 20 socket contacts should be ordered by Amphenol No. 
48-16R22-55S; or by Military No. MS24266R22B55S. 

ALTERNATE POSITIONS 
Precision alignment of mating contacts is achieved with the 
use of five keys and keyways which form an integral part of 
the shells of the 48 Series connectors. Alternate positions 6 
throu,gh 10 are available for all 48 Series connectors. Alternate 
positions are obtained by using shells in which different posi
tions have been assigned to all five keys and keyways. To order 
alternate positions add suffix 6, 7, 8, 9, or 10 to A~phenol or 
Military number. For example, 48-16R22-55S6 mates with 
48-IOR22-55P6. 

DEVIATIONS 
(100) Modified For Potting (105) Less Contacts 
(102) Less Cable Clamp (106) Less Cable Clamp & Contacts 

(100), (102), (105) and (106) suffix's are to be added to 
Amphenol number only. To order by Military number MIL-C-
26500 connector less cable clamp, add suffix "X" tb Military 
number. No other Military deviations have been assigned. 

ULTRAMATE 
Designed in accordance to MIL-C-38300. Similar to MIL-C-
26500 connectors, except that all socket contact inserts are 
equipped with a hard face seal. Contacts are identical to stand
ard 48 Series Connectors. Tools are the same except for 
removal of contacts; use removal tool No. 294-203 for size 20 
contacts and 294-180 for size 16 contacts. T0 order, use 
Amphenol 48 Series catalog numbers with the letter "R" re
placed by the letter "C". Available in bayonet or threaded 
coupling in the following socket inserts: 10-5, 12-12, 14-7, 14-15, 
16-24, 18-31, 20-41, 22-19, 22-55, 24-61. 
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48 Series MIL-C-26500 (USAF) (Continued) 
Inserts Available 
(Showing front face of socket insert) 

SHELL SIZE-8 

e 
2#20 contacts 

Insert S·2' 

SHELL SIZE -14 
MS-24260 

SHELL SIZE - 10 
MS-24260 

@ aD 02 

5 #20 contacts 2 #20 contacts 
Insert 10·51 Insert 10·2' 

e 
2 #16 contacts 
Insert 10-20' 

@ (Q> 

SHELL SIZE - 12 
MS·24260 

12 #20 contacts 
Insert 12·121 

SHELL SIZE - 16 
MS-24261 

15 #20 contacts 
Insert 14-151 

9 #20 contacts 7 #16 contacts 4 #12 contacts 2 #16 contacts 24 #20 contacts 
Insert 16·241 3 #16 contacts Insert 14·71 Insert 14·4t 1 #2 shielded contact 

Insert 14·3 Insert 14·12' 

31 #20 contacts 14 #16 contacts 10 #16 contacts S #12 contacts 
Insert1S·311 Insert IS·14 1 #2 shielded contact Insert IS·St 

SHELL SIZE - 22 
MS-24263 

Insert IS·11 

41 #20 contacts 
Insert 20-411' 

37 #20 contacts 
2 #16 contacts 
Insert 20·39' 

24· #20 contacts 
4 #12 contacts 
InSert 20·2S't 

SHELL SIZE - 24 

@g) 
00 

2 , 

3 #16 contacts 
Insert 12·3 

10 #16 contacts 
Insert 16-10' 

19 #20 contacts 
6 #12 contacts 
Insert 20-25't 

55 #20 contacts 
Insert 22-551 

26 #20 contacts 
6 #12 contacts 
Insert 22·32't 

19 #16 contacts 
Insert 22·191 

12 #12 contacts 
Insert 22-12t 

2 #12 contacts 
55 #20 contacts 
InSert 24-5rt 

61· #20 contacts 
Insert 24·611' 

16 # 16 contacts 
Insert 20-16' 

23 #20 contacts 
20 #16 contacts 

Insert 24·Y' 

j Available with hard-dielectric face socket inserts for Ultra-Mate (Mll-C-38300) connectors. Pin inserts for Mll-C-38300 connectors have a resilient face and, 
except for marking, are identical to Mll-C·26500 pin inserts. 

, Not included MS·2426X at time of printing. 
t #1 shielded contact is interchangeable with #12 power contact 

SPECIFICATIONS 
Wire Range Accommodations Current DERATED CURRENT RATINGS AT 00 (Inches) Rating 

Contact Wire Size Min. Max. Am_ps ___ CONTINUOUS OPERATION FOR 

20 24 0.040 0.090 3.0 
CONTACTS OF #52 ALLOY FOR 
HERMETICS ONLY. 

20 22 0.040 0.090 5.0 
20 20 0.040 0.090 7.5 Contact Size Amps 

16 18 0.068 0.130 16.0 
16 16 0.068 0.130 22.0 #12 20 
12 14 0.106 0.170 32.0 
12 12 0.106 0.170 41.0 #16 10 

#1 Shielded 22 Shielded Cable 3.0 
#2 Shielded 20 Shielded Cable 7.5 #20 5 
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Environmental Connectors 48 Series (Cont'd) 
POKE HOME® CONTACT INSERTION AND REMOVAL TOOLS 

INSERTION TOOL REMOVAL TOOL 
MS No. 

MS24256A12 

MS24256A16 

MS24256A20 

CRIMPING 

TOOLS 

Amphenol No. Contact Size MS No. Amphenol No. 

294-72 12 MS24256R12 294-73 

294-96 16 MS24256R16 294·97 

294-88 20 MS24256R20 294-89 

Amphenol No. Contact Size MS No. 

294-126 12, 16 and 20 MS3191·1 (Mil Spec.) 

294·243 12, 16 and 20 MS3191·4 Turret Head 

CONTACTS AND SEALING PLUGS 
When 48 Series connectors are ordered with contacts the contact package 
contains the necessary number of contacts to fill the insert plus 2 spares 
Of 3 contacts minimum, whichever is greater. A quantity of sealing plugs 
are also included in the contact package equal in quantity to 15% of the 
total number of contacts or a minimum of 3. When ordering contacts and 
sealing plugs separately, the part numbers are as follows: 

CONTACTS 

AMPHENOL Part No. MS Part No. 

Size Pin Socket Pin 

20 48·1595·02 48·100·2000S·02 MS24254·20P 

16 48·1825·02 48·100·1600S·02 MS24254·16P 

12 48·1'827·02 48·1215·02 MS24254·12P 

#1 Shielded 48·1226·02 48·1227·50 MS27184·22P 

#2 Shielded 48·2187·02 48·2188·02 MS27184·20P 

GROMMET SEALING PLUGS 
Color Code Size AMPHENOL Part No. 

Yellow 12 48·2221·12 

Blue 16 48·2221·16 

Red 20 48·2221·20 

White #2 Shielded 48·1458·01 

PANEL MOUNTING 
HOLE CUT·OUT MS24264R 

J·BACK MTG. r;--rl 

"-Htj] 
FOR SIZES .132 DlA :J .159 OIA 

10 THRU 22 .122' .149' 

FOR SIZE 24 

IIII 
L---------~~u' 

fl i! A·THREAD 

FRONT QF_ i i :"""-SACK OF 

FOR SIZES 
10 THRU 22 

Socket 

MS24255·20S 

MS24255·16S 

MS24254·12S 

MS27185·22S 

MS27185·20S 

MS Part No. 

MS27187·2 

MS27187·1 

MS27186·1 

MS25251·8 

FOR SIZE 24 

.062 MIN . 

. 125 MAX. 
PANEl 

THICKNESS 

PANEL MTG. i::: PANEL MTG. 

~;""'1/8 MAX. PANEL 
THICKNESS 

THREADED RECEPTACLE 
MS24265R 

PANEL 
CUTOUT 

FLANGE AND NUT 

BOTH THREADED AND BAYONET RECEPTACLES 

CLAMPING I.D. 

THREADED PLlJG 

MS24266R 

AMPHENOl 
THE BUNKER·RAMO CORPORATION 

48 Series Dimensions (Cont'd) 

Dimensions (Inches) 
A +.000 

Shell A -.003 D F H J L M M' P R 
Size Th'd Bay. +.005 Max. Min. Min. ±.OO5 Max. Max. Max. Max. 
10 ')-(,·24 .659 .937 .562 .572 .748 .719 1.109 1.075 .914 1.890 
12 %·20 .829 1.031 .750 .760 .913 .812 1.296, 1.292 1.026 1.890 
14 'X,·20 .898 1.125 .812 .822 .980 .906 1.396 1.396 1.0901 2.125 
16 1)-(,·18 1.025 1.250 .938 .948 1.107 .969 1.521 1.521 1.250 2.125 
18 1~,·18 1.131 1.343 1.062 1.072 1.209 1.062 1.646 1.646 1.358 2.125 
22 1U,·18 1.381 1.562 1.312 1.322 1.452 1.250 1.959 1.959 1.604 2.125 

Shell T Max. U V V' V" X Y Z 
Size S Thrd. Bay. Max .. Th'd ±.OO3 ±.005 ±.015 Max. ±.OO5 
10 1.832 .836 .906 .953 %·20 .718 .730 .270 1.192 .760 
12 1.832 1.025 1.078 1.140 'X,·20 .905 . 917 .400 . 1.380 .947 
14 2.067 1.125 1.141 1.205 1·20 .968 .980 ,460 1.505 1.010 
16 2.067 1.250 1.265 1.329 1).,.·20 1.093 1.105 .610 1.630 1.135 
18 2.067 1.375 1.375 1.455 1y'·20 1.217 1.225 .690 1.740 1.260 
22 2.067 1.625 1.625 1.705 1)/'·20 1.467 1.475 .940 2.040 1.510 

ORDERING INFORMATION 

BAYONET COUPLING 

Amphenol No. Military No. Military No. 

SINGLE HOLE, NEX NUT MOUNT 

48·13HXX·XXP MS24265HXXBXXP I 48·03 HXX·XXP MS24265HXXTXXP 

SOLDER FLANGE 

48.15HXX.XXP(108)1 MS27034HXXBXXP 148.05HXX.XXP(108) I MS27034HXXTXXP 

HERMETICALLY SEALED RECEPTACLES 
To MIL-C-26500 (USAF) 

Single Hole Mount,ng Hermetic 
Receptacle. Type Oland 13. 

Solder Flange Hermetic Receptacle. 
Type 05 and 15. 

723 MAX 

eM U---.o1 Y OVERALL V· O' r 
11;; ~I 0" [j] ·0 

'"' 0 o::o",,~@j S~ o§ 
400 MAX 655 MAX 

The Amphenol 48 Series is available with a solder·flange or hex·nut single 
hole mounting hermetically sealed receptacle with either threaded or 
bayonet coupling. 

Leakage rate is less than 0.1 micron cubic foot of helium per hour with 
one atmosphere differential. Additional sealing is provided by a shell per· 
ipheral "0" Ring and a chemically bonded insert face seal of high tem
perature silicone rubber. Contact spiral marking is marked on the face 
seal and by means of Amphenol's exclusive Identoseal marking, on the 
glass dielectric as well. Shells are non-magnetic stainless steel and are 
available in two shell styles, solder flange and hex nut single hole mount
ing. Contacts are ~hodium plated, flattened and pierced. If solder cups 
are required, add the suffix (108) to the catalog number. 

A 
Shell Thread Y 
Size ed Max. 

10 ')-(,·24 1.192 

12 %-20 1.380 

14 'X,·20 1.505 

16 1){,·18 1.630 

18 1~,-18 1.740 

22 1y',·18 2.040 

CONTACT 
DEVIATIONS 

Dimensions (Inches) 

V' V" Z E 
M U ± ± w ± B 0 +.010 

Max. Max. V .003 .005 Max .005 Max Max -.000 

1.109 .953 %·20 .718 .730 .107 .760 .860 .562 .567 

1.296 1.140 'X,·2C .90 .917 .107 .947 1.050 .750 .755 

1.396 1.205 1·20 .968 .980 .107 1.010 1.110 .812 .817 

1.521 1.329 1)4-20 1.093 1.105 .107 1.135 1.230 .938 .942 

1.646 1.455 1Y.·20 1.217 1.225 .107 1.260 1.360 1.062 1.067 

1.959 1.705 1)/,·20 1.467 1.475 .138 1.510 1.610 1.312 1.317 

Order .by adding deviation suffix to Amphenol catalog num· 
ber. Deviations do not apply to military catalog number. 

(108) Rhod ium plated, solder cup contact. 
(115) Gold plated, flattened and pierced contact. 
(116) Gold Dlated, solder cup contact. 
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AMPHENOl 
THE BUNKER-RAMO CORPORATION 

Astra 348TM High Density Miniature Connectors 
THE NEW MIL-C-81511 CONNECTOR LINE 

Astro/348 connectors meet all the requirements of MIL-C-
81511, the definitive new military specification for high density 
miniature connectors. They offer .085" contact spacing for 
#23-22 contacts, full performance under extreme environmen
tal conditions, a new, removable, crimp contact system, 
grounded shells and many other design benefits. 

.085" Contact Spacing - High density configurations save 
space without sacrificing performance. With Astro!348 con
nectors you can use smaller shells, for example, a size 16 shell 
(instead of the usual size 22) for 55 contacts. 

Locked-In Removable Contacts - Contact retention disc, actu
ated by rear locking nut, holds the contacts as tightly as 
molded-in construction. A twist of the nut makes them readily 
removable for wiring changes or servicing. They can then be 
easily reinserted and securely locked again by a twist of the nut. 

Grounded Shells - Spring fingers inside the receptacle make 
contact with the mating plug and ground both shells before the 
contacts engage. As the connectors are unmated, the spring fin
gers keep the shells grounded until after the contacts disengage. 

Contact Protection - Recessed pin contacts in receptacles, plus 
closed entry socket inserts and hooded contacts make them 
scoop proof and prevent damage to contacts under poor mating 
conditions. 

5 ALTERNATE SHELL POSITIONS Key and 
Keyway 

Arrangement 
MIL-C-81511 

NORMAL Designation g ~""'" 1 
Illustration of AlternateZrS. --_ .. _-

2 
Sh,1I P"it;,", ~ 3 
for Receptacte , c~ 7 4 

5 

6 

DESIGN FEATURES 
• Molded One-Piece Contact Retention Disc 
• Captivated Rear-Locking Risers 
• Individual Contact Risers 
• Anti-Scoop Recessed Pin Contacts 
• Closed Entry Socket Insert and Contacts 
• Captivated Triple Bayonet Coupling System 
• 5cKey Polarization 
• Interfacial Mating Seal 
• Dynamic "0" Ring Peripheral Shell Seal 
• Monoblock Construction - Inserts Bonded to Shells 
• Self -Sealing Rear Grommets 
• Visual Mating Indicator 
• Shell to Shell Grounding Fingers 
• Contacts conform to MIL-C-23216 
• Four-indent crimp form with MS3198-1 type tool 
• Contacts accept sizes #22, #24, #26 and #28 solid or 

stranded wires 
• Front release, rear serviceable contact system 
• Contact retention in serviceable position: 3 pounds minimum 
• Contact retention in locked condition: 10 pounds minimum 

after 10 cycles of maintenance aging 
• Dielectric separation: Contact to contact minimum wall 

section 0.021 inches 
• Minimum creepage in unmated condition: 0.063 inches 
• Wire sealing range: 0.030 inches diameter minimum to 0.054 

inches diameter maximum over insulation 
• Five alternate positions for connector polarity are provided 

by rearranging secondary shell key and keyways. Master 
key remains in normal position 

Shell Angular Location 
Size 

8 Shell Sizes 10 and 14 Shell Sizes 16 and 18 
A A B C D A B C D 

128° 105° 140° 215° 265° 105° 1400 2150 265 0 

-~-- - - - -- - ~-- -------- f-~ ---

190° 102° 1320 248° 320° 180 149° 1920 2590 

80;-
r----- ---_.-- ~~.- -----

2050 118° 2300 312° 92° 1520 2220 3420 

2200 350 1400 205° 275° 84° 1520 2040 3340 

2350 640 1550 2350 3040 240 1350 1990 2400 

2500 350 115° 220° 2700 98° 152° 2680 3380 
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ASTRO/348 (Continued) 
23 INSERT CONFIGURATION 

8-04 
4 #23-22 

@ 
10-12 

12 #23-22 

@ 00 

10-05 
5 #20-20 

® 
10-03 

3# 16-16 

14-37 
37 #23-22 

e 
14-19 

19#20-20 

14-09 
9#16-16 

@ 00 

14-04 
4#12-12 

16-55 
55#23-22 

16-27 
27#20-20 

16-14 
14#16-16 

~ 00 
16-07 

7"12-12 

16-21 .17 #20 
4# 16-16 

Hermetic Seal -
Solder Flange Receptacle Hermetic Seal- Receptacle Single Hole Mtg_ 

50% No-Scoop connectors are illustrated_ 

R & P·18-85 
85#23-22 

18-28 

AMPHENOL 
THE BUNKER-RAMO CORPORATION 

18-38 
38,,20-20 24 # 20- 20 • 4shld 

18-21 
21 # 16-16 

18-09 
9#12-12 

ACCESSORY TOOLS 
Contact Crimping Tool: 

294-268 (MS3198-1) 
(Daniels No_ MH780) 

(4 Indent 
[Notched] indentors) 

Contact Locator: 
294-1551 

ordered separately 

Pin Contact Removal Tool 294-287 

24-19.19#12-12 

Size 23 

Full Details covered in new catalog 
available from factory on request. 
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BNC & TNC 
CHARACTERISTICS (Typical) 

ELECTRICAL 
impedance 

frequency range 
voltage rating 
dielectric with-

standing voltage 
SWR 

Other 

ENVIRONMENTAL 
thermal limits 

weatherproof 

hermetic seals 

shock 
vibration 

moisture resistance 
corrosion 

temperature cycling 

altitude 

MECHANICAL 
matlng 

cable affixment 
(braid or jacket) 

cable affixment 
(center conductor) 
captivated contact 

cable retention 

MATERIAL 
contacts (center) 

contacts (outer) 

other metal parts 
plating 

insulators 

unimproved BNC: non-constant; 
all others: 50 ohms 
0-10 GHz 
500 volts peak 

1500 volts rms 
improved: 1.3; MIL-Crimps: 1.2 
(solder), 1.3 per spec 
contact resistance: 2.1 mv; RF 
leakage: -55'db; insertion loss: 
.04 db; insulation resistance: 
5000 megohms 

Teflon insulators: ~67a to 
390°F (-550 to 199°C); 
Rexolite insulators: - 67° to 
185°F (- 55° to 85°C) 
standards with clamp gaskets; 
MIL-Crimps with heat·shrink 
tubing 
pass helium leak test of 2 x 10-6 

cc/sec. 
MIL·Std·202 method 202 
MIL·Std·202 method 204 
(test condo D) 
MIL·Std·202 method 106 
MIL·Std·202 method 101 
(test condo B) 
MIL·Std·202 method 102 
(test condo D) 
MIL·Std·202 method 105 
(test condo C) 

BNC, 2-stud bayonet lock; TNC, 
~6-28 thread cplg. 
standards: screw-thread nut and 
braid clamp; MIL-crimps: hex 
braid crimp 
MIL-Crimps: 4 indent crimp or 
solder; others: solder only 
all Mil-Crimps; others: where 
specified 
standards: 20 to 5.0 Jbs; crimps: 
80 to 100 Ibs. 

male: brass; female: beryllium 
copper or phopshor bronze (all 
MIL·Crimps) 
MIL-Crimps: phosphor brot'uej 
others: brass or beryllium cop
per where specified 
brass 
center contacts, MIL-Crimps: 
.0001" gold over .0001" copper; 
all others: .0002" silver 
Teflon (all crimps); Rexolite; 
glass-Teflon (hermetically sealed) 

clamp gaskets synthetic rubber; silicone rubber 
heat-shrink tubing Mil-Crimps: Thermofit plastic 
crimp ferrule copper 
MILITARY SPECIFICATIONS 
MIL·Crimps, MILC·23329A; Standard BNC, MIL·C·3608 

MIL·C·39012 where noted 

MIL-CRIMP BNC 

PLUGS 
male contacts • captivated center contact 

weatherproof 

STRAIGHT 
For RG-/U MIL. No. 

Cable M23329/ No. Ins. 'Notes Lgtll. 
55, 142, 223 3·02·04 31·326 T GC 11%'4 
58, 141 3·01·03 31-320 T GC 117"64 

3·05 31-321 T 

JACKS 

STRAIGHT 
For RG-/U MIL. No. 

Cable M23329/ 

55, 142, 223 3-09 
58, 141 3-08 
59, 62, 140, 210 3·12 
71 -
122 3-13 
179,187 -
174, 188 -
180, 195 3·14 
Amphenol 21·597 -

BULKHEAD 
55, 142, 223 3-16 
58, 141 3·15 
59, 62, 140, 210 3-19 
71 -
122 3-20 
179,187 -
174, 188 -
180, 195 3·21 
Aphenol 21·597 -

No. 

31-333 
31-327 
31-328 
31·329 
31·331 
31·244 
31·317 
31-330 
31-332 

31·341 
31-342 
31·343 
31-344 
31·346 
31·245 
31·318 
31-345 
31·347 

female contacts 

captivated center 
contact 

weatherproof 

Ins. Notes Lgth. 

T GC 1'/8 
T GC 1'/8 
T GC 13/8 
T GC P/8 
T GC 13/s 
T GC 1'18 
T GC 1% 
T GC 1% 
T GC Pis 

T GC 13/8 
T GC 1% 
T GC Pis 
T GC 131s 
T GC 1'/8 
T GC 13/8 
T GC 1% 
T GC 1'/8 
T GC Pia 

STANDARD TYPE BNC 

31-002 

PLUGS 
50 ohm impedance 

STRAIGHT 
For RG-/U UG·/U 

Cable No. 
6 
8,9 959 
55, 58, 141, 88 
142 -

88A 
88B 

55, 58, 141, 88C 
142, 223 880 

88E 

I 
88G 
-

I -
-

59, 62,71, 260 
140, 210 260A 

260B 
260C 
2600 
260F 
-
-
-

114A 
122,195, 1033 

21·597 1033C 
-

178, 196 
180 
174,179,187, 
188 -
#18, 20, 22 
H. V. Wire -

male contacts • weatherproof 

'MIL NO M39012!16· 

No. Ins. Notes Lgth. 

9350 R 11/4 

6775 T I2Ya2 
31·002 T 3Ya2 

14625 T PF 1 
14525 T 1 
31-018 T NW 3J.S2 
31·202 T I IX, 
31·2202 T I, BOC 1%:1. 
31-2202 T I, BOC 1%2 
31·3301 T '0001 lU, 
14625 T PF 1 
31·301 T I, CC 1%2 
84800 T I, CC IX, 
31·012 R 3Ya2 

31·021 R NW 1 
31·212 T I lX, 

: 31·2212 T I, BOC 1%2 
31·2212 T I, BOC 1%2 
31·3302 T '0002 IX, 
70000 T PF 1 
86475 T 1,75 IX, 
31·304 T I, CC 1%2 
17400 T 12~2 

84975 T I 1!1, 
31·3303 T '0003 IX, 
12000 T 1 
15875 T 1 
16300 T 1 

69475 T I 1){, 

13925 T 1 

AMPHENOl 
nlE: BUNKER-RAMO CORPORATION 

50 ohm impedance female contacts • weatherproof 

STRAIGHT 
For RG·/U 

Cable 

55,58,141, 
142 
55, 58, 141, 
142, 223 

59, 62, 71,140, 
210 

122, 195, 
21-597 
!<,O 

ANGLE 
55, 58, 141, 
142 223 
59, 62, 71, 
140, 210 

PANEL 
8 

1~2 00, "', 

55,58,141, 
142 223 
59, 62,71, 
140, 210 

122, 180, 195, 
A21·597 
l8i' 1/9, 101, 

BULKHEAD 
55,58, 141, 
142 

55, 58, 141, 
142, 223 

59, 62, 71, 
. 140, 210 

122, 180, 195, 
21·597 
178 196 
179 

UG-/U 
No. No. Ins. Notes 

89 31·005 T 
89A 31·019 T NW 
89B 31·205 T I 
89C 31·2205 T I 
- ·31·302 T I cc 

261 31·015 R 70 
261A 31·022 R NW,70 
2618 31·215 T I 
261C 31·2215 T I 
- 31·305 T I CC 

1056 84650 T I 

16925 T 

- 6750 T 

2!l! 300 T 
31·001 T 

291A 31-020 T NW 
291B 1.31·201 T I 
291C 31·2201 T I 
- 31·300 T I CC 

262 31·011 R 
262A 31·023 R NW 
262B 31·211 T I 
262C 31-2211 T I 
- 31·303 T I,CC 
- 71000 T PM 

16475 R 
- 86400 T I 

1064<5 T 

909 31·206 T I 
- 2475 T FM 
- 2575 T 

909A 31-2206 T I 
909B 31·3206 T I 
- 17725 T I 

910 
31:2207 

T 
910A T I 
910B 31·3207 T I 
624 2075 R FM 
- 2675 R 

84725 T I 

86850 T I 
17825 T FM 

RECEPTACLES 
50 ohm impedance 

female· contacts • weatherpro{lf 

Lgth. 

~ 
I%"4 

I%.. i)%.-
11/8 
I%.. 
1"" 
Ut. 
1%4 

I%.. 

12l:io. 
1%. 
I1fa 

it 
H~. 
11/8 
W .. 
1%4 
1%4 
l~ 
!~4 
1% 
1%4 

11/8 

~ 
I%"4 

~~ 
11/8 
I%. 
1%4 

.ill;, 
I%'4 

1% 
I%.. 

59, 62, 140, 210 GC 117"64 
71 - 31-322 T GC 11%'4 

ANGLE 'MIL NO M39012/20 
55, 58, 141, 913 31·204 T 1%, 

PANEL 'MIL NO M39012/22· 
122 3·06 31·324 T GC I'%.. 
174, 188 - 31-315 T GC 11~ 
179, 187 - 31-242 T GC I'%.. 
180, 195 3·07 31·323 T GC 11%'4 
21·597 - 31-325 T GC l'%.. 

142, 223 913A 
913B 

55, 58, 141, 
142 -

ANGLE 
59,62,71, 

140, 210, -
55, 142, 223 - 31·334 T GC 1)f, 
58, 141, - 31·335 T GC l)f, 
59, 62, 140, 210 - 31·336 T GC 1)f, 
71 - 31·337 T GC 1)f, 
122 - 31·339 T GC l)f, 
179, 187 - 31·243 T GC 1)f, 
174, 188 - 31·316 T GC 1)f, 
180, 195 - 31·338 T GC 1)f, 
Amphenol 21·597 - 31·340 T GC 1)f, 

-
-

122, 195, 
21·597 

178,-196 
174, 179,187, 

188 
180 

NOTES, AC-Armor Clamp, AK-Adapter M, AN-Angle Body, BOC-Beryl. Outer Contact, 
CC-Gaptivate~ Contact, FM-Front Mounting, FS-Field Serviceable, GC-Gold-plated 
Contact, H-Hermetically Sealed, HOC-Hooded Outer Contact, I-Improved Const., 
LB-large Body, MlC--Maie Contact, NW-Non-weatherproof, P-Pressurized, PC-For 
Printed Circuit Bds., PF-Polarized Female Contact, PI-Plug-in, PM-Polarized Male 
Contact, QC-Quick Crimp, RC-Radial Crimp, RM---Rear Mounting, SBC-Solderless 

31·2204 T I, BOC Ill', UG·/U No. N._ Ins. Notes Lgth. 

31·3361 T '0001 10/8 185 4500 R 
TT I I%'4 

38250 T 2%2 
8525 11/. 

290 31·003 R lYa2 
290A 31·203 T IX, -T 31:850 R 11/.- 'O~Ol I 2908 31·3377 T 1X6 
447 31·817 R 1).1'2 

33750 
86225 
8575 
33775 

21975 
33275 

16975 

T 'X, 
T Ill, 
T 1'/. 
T 11/. 

T 11/. 
T 11/. 

T 11/. 

928 1100 R 

I 

2U2 
- 31·105 R IYa2 - 31·842 T lYa2 
- 2775 

+ I 
TT lU, 

- 3150 PM 11/4 
- 14275 

R I 1 
lYa2 

- 14375 

1 1Ya2 
- 18225 PC ,%, 
- 13550 TT 1%4 
- 31·104 1%, 

Braid Clamp, SC--Solderless Contact, SFC-Shortmg Female Contact, SL-Solder lug, 
SMC-Shorting Male Contact, SW-Holes for Safety Wiring, TT-Turret Terminal, 
W-Weatherproof, 75-75.ohm impedance, 4000--4000 volts peak. INSULATION, B-

~~~~!~! it~,-TC~f~lign. ~DA:~liid E~~~~I ib~_c~bl~,\a~J a~k,K~~~PI~~T Fo~o~~SJlt~:~:i 
speCifications request Amphenol Coaxial Connectors Catalog CC-6. 
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STANDARD TYPE BNC (Cont'd.) 
ANGLE 

UG·/U 
No. No. Ins. Notes 

535 5675 T 
1098 31·222 T 
1098A 31·2222 T I 
- 5075 T 

Lgth. 

1~, 
,%, 
'%, 

1}{. 

BULKHEAD 'MIL NO M39012121· 
254A 31·016 R P, RM 
625 5575 R FM 
625B 31·236 T I, FM 
625C 31·3375 T '0001 
657 31·102 R P, FM 
657A 31·239 T P,FM 
911A 31·237 GT I,H,RM 
912 31·238 GT I, H, FM 
912A 31·2238 GT I, H, FM 
1094 31·221 T I, FM 
1094A 31·2221 T I, FM 
1094B 31·3376 T *0002 
- 11300 T FM 
- 11325 T PM, FM 
- 78725 GT I,H,FM 
- 86250 GT H, FM 
- 87225 GT H, FM 

ADAPTERS 
50 ohm impedance • weatherproof 

STRAIGHT 

UG·/U 
No. 

491 
491A 
4918 
914 
-
-

ANGLE 

30'6 
306A 
306B 

TEE 
274 
274A 
274B 
-
-
-
-
-

-

No. 

8425 
31·218 
31·2218 
31·219 
21925 
75000 

31·008 
31·.208 
31-2.208 
4725 
17450 
21900 
27750 
33725 

BULKHEAD 

-414 4700 
414A 47025 
492A 31·220 
492B 31·2220 
492D 31·3220 

4525 
75500 

870 

Ins. Notes 
dapter 
Ends 

T PP 
T PP 
T BOC PP 
T 11 
T Pl 
T 11 

R lPl 
T BOC lPl 
T BOC lPl 
T PPP 
R JJJ 
T Pll 
T P1P 
T G-58/U CPC 

T jj 
T I lJ 
T H JJ 
T H JJ 
T H JJ 
T JJ 

T H PP 

weatherproof 

1'%, 
1~, 
Uf. 
1}{. 
11%, .. 
1'%4 
11%4 
1'%4 
1'%. 
1}{. 
lY.. 
1}{. 
1JS, 
IJS, 
1JS, 
1'%, 
1'%, 

Lgth. 

IX 
IX 
IX 
1%2 
l'Jj2 
1.%2 

1%2 
1%, 
1%, 

l'Y.. 
1%2 
1'%2 
1'Y.. 
1% 

1%, 
1%, 
11%2 
12%'4 
11~2 
}'732 
1'316 

MALE 

CWNo. No. Ins. Notes Lgth. 

123 31-006 'J16 
123A 31·026 I 4~4 
155 31·007- 3Ji4 

155A 31-027 I 3U4 
159 31·017 T SMC 'Yt6 
- 900 2%2 

- 5275 T SMC '%2 
- 87300 ~ Sl '%, 

FEMALE 
CWNo. No. Ins. Notes Lgth. 

282 31-210 'J16 
- 1550 T SFC % 
- 1750 2%2 

- 2025 2%2 

- 15300 T SFC 2.%2 

RESISTOR' 
TERMINATED 

CAPS 

male contacts • weatherproof 

MX No. No. Ins. Notes 19th. 
554 4700 R 100 ohm 11/0 
554A 39575 T 100 ohm 1'/. 
- 35650 T * 11/. 
- 4750 R * lU. 
- 35725 T . 1'12 
- 46650 T . 11/2 

'Add resistor value (ohms) to part no. when ordenng: 
47, 51, 68, 75, 82, 91, 100, 120, 130, 150, 180, 240, 
270, 300, 470, 510, 560, 680, 750, 820, 1000, 1500, 
3900, 4700, 10000, 100000, 150000. 

non·weatherproof 
31·759 

For RG·/U MX 
Cable No. No. Notes Lgth. 

58 195 10900 % 
58. 59. 62 195A 87175 PI 13{6 

58 367 .10925 % 

NUT STRAP 

No. MX No. Notes Lgth. 

4 Holes with No. 
1600 MT·412 4-40 NC·2B Thds. % SQ. 

MIL-CRIMP TNC 

PLUGS 

weatherproof • captivated center contact 
add ·1000 suffix to part number for safety wiring holes 

50 ohm impedance • male contacts 

STRAIGHT 
For RG·/U MIL. No. 

Cable No. M23329/ Ins. Notes Lgth. 

55,142,223 31·2373 4·02·04 T GC 1:1>, 

58,141 31·2367 4·01·03 T GC 1~2 

59,62, 140, 210 31·2368 4·05 T GC 1.%2 
71 31·2369 T GC 1M2 
122 31·2371 T GC IH2 
174.188 31·2315 T GC lV" 
179.187 31·2242 T GC IV" 
180,195 31·2370 4·06 T GC l!i, 

A 21·597 31·2372 T GC lV" 

See YELLOW SECTION for Local Offices, Phones 

/ ANGLE 
For RG·/U MIL. No. 

Cable No. M23329/ Ins. Notes Lgth. 

55,142,223 31·2381 T GC 1% 

58,141 31·2382 T GC JY., 

59,62,140,210 31-2383 T GC lY.. 
71 31·2384 T GC lY.. 
122 31·2386 T GC lY., 
179,187 31·2243 T GC ly', 
174.188 31·2316 T GC 1%, 

180.195 31·2385 T GC 1%6 

A'21·597 31-2387 T GC 1%6 

JACKS 

non·weatherproof • captivated center contact 
50 ohm impedance • female contacts 

STRAIGHT 

For RG·/U MIL. No. 
Cable No. M23329/ Ins. Notes Lgth. 

55,142,223 31·2380 4·08·lO T GC 1% 
58,141 31·2374 4·07 T GC Hii 
59,62,140,210 31·2375 4·11 T GC Hii 
71 31·2376 - T GC 17ii 
122 31·2378 - T GC 1% 
179,187 31-2244 - T GC 1 '¥a 
174,188 31·2317 - T GC 1% 

180,195 31·2377 4-12 T GC 1% 

A 2i·597 31·2379 - T GC 1% 
, 

BULKHEAD 

55.142.223 31·2388 4·14 T GC Hf. 

58,141 31·2389 4·13 T GC 1Y,. 

59, 62, 140, 2'10 31·2390 4·17 T GC 1M. 
71 31·2391 - T GC 1M. 
122 31·2393 - T GC 1M. 
179,187 31·2245 - T GC 1~, 
174: 188 31·2318 - T GC 1M. 

180, 195 31·2392 4·18 T GC 1M. 

A 21·597 31·2394 - T GC 1M. 

STANDARD TYPE TNC 

79525 

PLUGS 
50 ohm impedance male contacts weatherproof 

STRAIGHT 
For RG·/U Cable No.* Ins. Notes Lgth. 

55, 58, 141, 142, 223 77175 T BOC 11/. 
79050 T PF, BOC 11/. 
79875 T 1}{, 
76175 T GC,SW,BOC 1'/. 

59,62,71,140,210 79475 T PF, BOC 11/. 
79525 T 11/. 

122,180,195,21'597 79725 T BOC 1'1. 
180 . 78625 T 1 

79375 T BOC 11/. 
174,179,187,188 73475 T Uf, 

ANGLE 
55,58,141,142,223 11/. 

59,62,71,140,210 
ly', 
1%, 

• 'Add-lOoo to part number to order connectors with 
safety Wiring holes, 

eern /1969 



JACKS 

STRAIGHT 
For RG·/U Cable 

55,58,141,142,223 
59,62,71,140,210 
180,195 

BULKHEAD 
55,58,141,142,223 
59,62,71,140,210 
180 

.50 ohm 
Impedance 

• female 
contacts 

• non· 
weatherproof 

PANEL 

Ne. 

79600 
79450 
7705C 

Ins. 

T 
T 
T 

.50 ohm 
Impedance 

• female 
contacts 

• non· 
weatherproof 

Netes Lgth. 

GC 11/4 
PM 1%" 

I%. 

No. Ins. Notes Lgth. 
31·2300 
78200 
79650 
79750 

BULKHEAD 
31·2301 
77300 
79775 
79800 

* Gold Plated 

50 ohm 
impedance 
non
weatherproof 

ANGLE 
No. 

79125 

BULKHEAD 
79100 I 

TEE 
79700 

MALE 
No. 

78750 

FEMALE 
78400 

T GC IX. 
T GC,PM I)\'. 
T GC 1%z 

GT GC, H 314 

Ins. Adapter Ends Lgth. 

T Pl 

(Hermetically Sealed) 

GT I jj I'%. 

T I jpj 1~ 

CAPS non·weatherproof 

Lgth. 

SUBMINAX® Series 27 
CHARACTERISTICS (Typical) 

ELECTRICAL 
impedance 
frequency range 
voltage rating 
dielectric with· 

standing voltage 
SWR (50 ohm) 

oth,er 

ENVIRONMETAL 
thermal limits 
weatherproof 

eem/1969 

50 ohm, 75 ohm 
0·10 GHz 
500 volts peak 
1,500 volts rms 

1.2 (0·4 GHz) 
1.5 (4·10 GHz) 
1.3 (UG's) (0·6 GHz) 
1.5 (UG's) (6·10 GHz) 
multivolt drop 6 MV. insulation 
resistance 1,000 megohms 

-'670 to 3900 F (-550 to 199°C) 
all 27 series are non·weather· 
proof, radial crimp have plastic 
boot or optional heat shrink 
tubing. 

pass helium leakage of 
2 I 10" cc/sec 

thermal shock Mil. Std. 202 Method 107 
shock Mil. Std. 202 Method 202 
vibration Mil. Std. 202 Method 204 

(test condo D) 
moisture resistance Mil. Std. 202 Method 106A 
corrosion Mil. Std. 202 Method 101 

(test condo B) 
MECHANICAL 
contacts radial crimp, not captivated; 

quick crimp, full captivated; 

mating 
field serviceable, semi·captivated 
push·on (snap·on) and screw-on, 
(50 ohm have 10-32 threaded 
coupling; 75 ohms, ~.·32). 

cable affilment radial crimp, QUick·Crimp (hex 
braid/jacket crimp); field serviceable clamp 

mechanism 
cable affixment- solder only 

center conductor 
coupling nut recommended torque (hex nuts); 

50 inch·ounces. Axial pull·off 
force, withstand up to 50 Ibs. 

MATERIAL 
, contacts 

other metal parts 
pla'ting 
(all metal parts) 
insulators 

male and outer (push·on), brass 
female, beryllium copper 
brass 
.000050 gold over copper, 
(UG's .0001" gold over copper) 
Teflon, Kel·F·Teflon, glass Teflon 
(hermetically sealed) 

MILITARY SPECIFICATIONS 
UG items fully comply with MIL·C·22557A 

II1II27.1 27·34 

STRAIGHT PLUGS 
female contacts· Teflon Ins .• non·weatherproof 
PUSH-ON 

For RG·/U Imp. 
Cable No. Ohms Notes Lgth. 

174, 179, 187,188 27·841 50 QC.CC I 
27·1 50 RC '%, 

180, 195, A 21·597 27·828 75 QC.CC 1~4 

178; 196' 
27·13 75 RC % 
27·30 50 FS, CC '%, 

SCREW-ON 
For RG·/U Imp. 

Cable No. Ohms Notes glh. 

174,179, 187. 188 27·844 50 QC. CC IX, 
27·7 50 RC '%, 

t27·106, 50 FS. CC ",s, 
180; 195, A 21·597 27·835 75 QC. CC 1%'4 
178; 196' 

27·19 75 RC 1%2 
27·34 50 FS, CC 2%2 

*27·104 59 FS,CC % 
* UG·1460 
t UG·1465 

27·26 

ANGLE PLUGS 
female contacts • Teflon·Kel·F Ins. 

non·weatherproof 
PUSH-ON 

For RG·(U Imp. 
Cable No. Ohms Notes 

174,179,187,188 27·843 50 QC,CC 
27·6 50 RC 

180,195,21·597 27·834 75 QC,CC 
27·18 75 RC 

178,196 27·33 50 FS,CC 
27·823 50 FS,CC, HOC 

SCREW-ON 
174,179,187,188 27·846 50 QC,CC 

27·26 50 RC 
180; 195; 21·597 27·836 75 QC,CC 

27·25 75 RC 
178,196 27·37 50 FS,CC 

Lgth. 

'Uo 
X. 

'Uo 
'%. 
X. 
'~ 

'~. 
,~ 

'Uo 
% 
~ 

27·31 __ 27·8 

STRAIGHT JACKS 
male contacts • Teflon Ins. • non.weatherproof 

See YELLOW SECTION for Local Offices, Phones 

'Mlid,fflD' SECTION 2100 

AMPHENOL 
THE BUNKER·AAMQ CORPORATION 

PUSH-ON 
For RG·/U Imp. 

Cable No. Ohms Notes Lgth. 

174. 179. 187, 188 27·849 50 QC.CC I 
27·2 50 RC ,%., 

180, 195, 21·597 21·837 75 QC.CC I 
27·14 75 RC ", 178,196 27·31 50 FS, CC 4U4 

SCREW-ON 
174,179,187,188 27·8 50 RC 'X2 

*27·105 50 FS, CC 314 
178,196 27·35 50 FS. CC "4 

t2J.107 50 FS, CC 31. 
180, 195, 21·597 27·20 75 RC 'X2 

* UG·1467 t UG·1462 

27·4 27·839 

BULKHEAD JACKS 
male contacts • Teflon Ins. • n'on·weatherproof 

PUSH-ON 

For RG·/U 
Cable No. 

174, 179, 187, 188 27·842 
27·4 

180, 195, 21·597 27·838 
27·16 

178, 196 27·32 

SCREW-ON 

174, 179, 187, 188 27·845 
27·10 

t27·103 

180. 195, 21~597 27·839 
27·22 

178,196 27·36 
* 27·102 

27·3 

• 

Imp. 
Ohms Notes Lgth. 

50 QC,CC 1){. 
50 RC 4!%4 

75 QC,CC Iii. 
75 RC 'J>. 
50 FS,CC ,~. 

50 QC,CC 1){, 
50 RC 2)1'2 

50 FS, CC Yo 

75 QC,CC IVa 
75 RC ",s, 
50 FS.CC 5~4 
50 FS, CC Yo 
• UG·1463 t UG·1468 
27·800 

BULKHEAD RECEPTACLES 
male contacts • non·weatherproof 

PUSH-ON 
UG·/U Imp. 
No. No. Ohms Ins. Notes 

- 27·3 50 T -

- 27·15 75 T -- 27·27 50 GT H 
- 27·45 75 GT H 
- 27·72 50 T GC 

SCREW-ON 
- 27·9 50 I -
- 27·12 50 GT fl 
- 27·21 75 T -
- 27·24 75 GT H 
- 27·800 50 T PC 

1619 27·101 50 T RM,FS, CC 
1464 27·108 50 T FM, FS. CC 

27-.. 

BULKHEAD ADAPTERS 
Teflon Ins. 

PUSH-ON 

No. 
27·5 
27·17 

non·weatherproof 

Lgth, 

'u. 
'u. .%., 
~, 
,)(. 

'%2 
'Uo 
'%, 

'316 
'9!. 
% 

'J>. 

Lgth. 

871 



SUBMINAX® SERIES 27 (Cont'd.J 

SCREW-ON 

No. 
27-11 
27-23 

SCREW-ON 

SERIES C 
CHARACTERISTICS (Typical) 

ElECTRICAL 
impedance 
frequency range 

voltage rating 

dielectric with-
standing voltage 

SWR 
ENVIRNMENTAL 
thermal limits 
weatherproof 

hermetic sea Is 

pressurized 
MECHANICAL 
mating 
cable afjixmenl 

MATERIAL 
contacts 

other metal parts 
plating 
Insulators 
weatherproof 

gaskets 

50 ohm constant 
0-10 GHz, 1,500 volt tYlle 
0-2 GHz, 4,000 volt type 
1,500 volts peak - standard; 
4,000 volts peak as noted 
3,000 vol Is RMS, 1,500 volt type; 
6,000 volts RMS, 4,000 volt type 
1.25 

-670 to 390°F (-550 to 199°C) 
except as noted, all C Series 
connectors are weatherproof 
pass Helium leak test of 
2 x 10-8 cclsec 
compression seal 

2-stud bayonet lock 
Improved: screw-Ihread nut and 
braid clamp 

male: brass; female and outer: 
beryllium copper 
brass 
_0002" silver min 
Teflon, glass-Teflon (herm. sealed) 
silicone rubber 

MILITARY SPECIFICATIONS 
Meet applicable sactions of MIL-C-3989_ 

PLUGS 82-530 

50 ohm impedance • male contacts 
STRAIGHT weatherproof 

For RG-/U 
Cable 

5, 21, 143, 
212.222 

8, 9, 87, 213, 
214,225 

10, 12, 116" 
215,227 
14,217 
17,218 
55,58,141, 
142,223 
-59,62,71, 
140,210 

63,114 
117, 118 

ANGLE 
8,9,87,213, 
214 225 
55, 58, 141 
142,223 

JACKS 

UG-/U 
No_ 

626A 

573A 
5738 
628A 
-
943A 

707A 
708A 
709A 

-
-
627A 
-
711A 

50 ohm impedance 
female contacts 

No_ 
80025 

82-530 
28650 
82-532 
79150 
82-538 

82-533 
80075 
82-534 

81650 
80375 
82-548 
80300 
80200 

weatherproof 82-503 

872 

Ins_ 
T 

T 
T 
T 
T 
T 

T 
T 
T 

T 
T 
T 
T 
T 

Notes 

AK 
AK 

4000, AK 
4000, PF 
AC, AK 

4000 
4000 

19ht_ 
PJit 

1'Ji" 
PJi4 
1'/4 
[3/4 
21/8 

IJJ'6 
2%, 
H'. 

1";6 
ly{, 
llX2 

PU4 
2%, 

STRAIGHT 
For RG-/U UG-/U 

Cable No_ No_ Ins. Notes 19ht. 

8, 9, 87, 213, 
214,225 I 

572 82-503 T 1'%, 

55,58,141, 
142,223 

81575 T 1'14 

59,62,71, 
140,210 

81550 J1i4 

82-501 

PANEL 
8,9,87,213, 
214,225 

571 82-501 T AK 1'%2 

10, 12, 116, 
215,227 

938 82-523 T AC, AK 2 

14,217 - 81275 T 2 
55, 58, 141, - 74675 T FM 11/4 
142 - 81150 T J1i4 
59,62,71, - 81100 T FM 11/4 
140,210 

BULKHEAD 
8, 9, 87, 213, 570 82-502 T AK 11%2 
214,225 5l0A 82-61 T 1'%, 

632 82-521 4000, AK 1I1f6 
10,12,116, 937 82-522 2~ 

215,227 _ 
55,58, 141, 704 81175 T 1'14 
142 704A 74475 T FM J1!4 

81425 gT H 1'/8 
81400 T 11/4 

59,62,71, 81600 FM,4000 1'%2 
140,210 

female contacts 
PANEL 50 ohm impedance. weatherproof 
UG-/U No. No_ Lgth. 

BULKHEAD 
569 82-505 T 
634 82-515 T 4000 
705 82-511 GT H 
706 82125 T FM 

ADAPTERS 
50 ohm impedance· weatherproof 

STRAIGHT 

UG-/U No. No. Ins 
Adapter 

Notes Ends 
642A 83150 T PP 
643 82-514 T JJ NW 

ANGLE 
567 A I 82-535 I lP NW 

TEE 

1732 
Uf, 
Uf, 
1%, 

Lgth. 
12%4 
lY~, 

1'14 

See YELLOW SECTION for Local Offices, Phones 

AMPHENOl 
THE BUNKER·AAMO CORPORATION 

RESISTOR 
83925 

TERMINATED 
CAP 

male contact 
weatherproof 

No_ 
83925 

*Add resistor value (ohms) to part no_ when ordering: 
47, 51, 75, 82, 91, 100, 120, 130, 150, 180, 240, 
270, 300, 470, 510, 560, 680, 750, 820, 1000, 1500, 
3900, 4700, 10000, 150000_ 

MALE 
CAPS weatherproof 

MX No_ No. Notes Lgth_ 
1142 82-.512 

83675 SMC 7/8 

FEMALE 
1143 I 

82-510 

HOODS 
non-weatherproof 

82-517 

ARMOR CLAMPS 

weatherproof • improved N type 
For RG-/U Cable MX Ho. Ho_ Leth_ 

10, 12, 79, 116, 215, 227 1286 82-517 IV. 
18,219 1441 92100 1% 
74,224 1462 16850 1'1i'. 

SERIES N 

CHARACTER ISTICS (Typical) 
ELECTRICAL 
impedance 
frequency range 
voltage rating 
dielectric with
svl~andin,l! voltage 

other 

ENVIRNMENTAL 
thermal limits 

weatherproof 

hermetic seals 

pressurized 
shock 
vibration 

as noted, 50 or 70 ohms 
0-10 GHz 
1,500 volts peak (1,000 v .) 
3~500 volts rms (2,500 and 
bOO vrms at 50 MHz.) 
MIL-Crimp/MIL-Clamp: 1-15 
(solder) 1.35 per spec; others: 1.25 
contact resistance 1.0 mv, RF 
leakage -90 db, insertion loss 
_15 db, insulation resistance 
5,000 megohms 

Teflon: -670F to 390°F (-550 

to 199°C) 
Rexolite: -67°F to 185°F 

(-55° to 85°C) 
all Series N with gaskets are 
weatherproof 
pass Helium leak test of 2 x'10-s 
cclsec 
compression seal 
Mll-Std_ 202 method 202 
MIL-Std. 202 method 204 
(test cOndo B) 

moisture resistance MIL-Std_ 202 method 106 
corrosion MIL-Std. 202 method 101 

temperature 

altitude 

(test cond_ B) 
MIL-Std_ 202 method 102 
(test cond_ C) 
MIL-Std_ 202 method 105 
(test condo C) 
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SERIES N (Cont'd.) 
MECHANICAL 
mating 
cahle affixment 
(braid/jacket) 
cable affixment 
(center conductor) 

captivated contact 

cable retention 

MATERIAL 
contacts 

%-24 threaded coupling 
MIL-Crimp, hex crimp; all others, 
screw-thread nut and braid clamp 
MIL-Crimp/MIL-Clamp, 4 indent 
crimp, hex crimp or solder. All 
others, solder 
all MIL·Crimp/MIL·Clamp Others, 
where specified 
MIL-Crimp/MIL·Clamp 90·120 Ibs. 
(70 lb. per MIL·Spec). All others 
30·70 Ibs. 
Male,brass; Female, MIL·Crimp/ 
MIL·Clamp·Phosphor Bronze, all 
others· Beryllium Copper; Outer, 
MIL·Crimp/MIL·Clamp. Improved 
Phosphor Bronze, all others, brass 
or phosphor bronze. 

other metal parts brass 
plating center contacls, MIL·Crimp/MIL· 

Clamp, .0001" gold over .0001" 

insulators 
copper. all other, .0002" silver 
Teflon (all MIL·Crimp/MIL·Clamp) 
Rexolite, glass·Te.flon (herm. seal) 

we.atherproof silicone rubber (all MIL·Clamp) 
gaskets synthetic rubber 

crimp ferrule copper 
MILITARY SPECIFICATIONS 
MIL·Crimp/MIL·Clamp MIL·C·39012; 
Standards, MIL·C·llB 
• Per MIL·C·39012 Spec. (applies 

Clamp connectors). 

MIL-CRIMP N 

82·340 PLUGS 
weatherproof • captivated center contact 

50 ohm impedance • male contacts 
STRAIGHT 

For RG·/U MIL.No. UG·/U 
Cable No. M39012/ No. Ins. Lgth. 

5,21,143,212,222 82·341 01·0006 1680 T 13:!i .. 
8,213 82·340 01·0007 1681 T 13Ji .. 
9,214 • 82·332 01·0008 1682 T l'U. 
11,149 82·342 01·0013 1695 T 13U4 
55,142,223 82·5370 - - T PU .. 
58,141 82·5375 - - T 13U .. 
59,62,71,140,210 82·5380 ~ - T -

ANGLE 
5,21,143,212,222 82·5350 - - T 1Y" 
8,213 82·349 05·0002 1707 T 1Y" 
9,214 82·336 05·0003 1708 T 1Y" 
11,149 82·5351 - - T 1Y" 
55,142,223 82-5374 - - T 1Y" 
58,141 82·5379 - - T 1Y" 

JACKS 

82·337 

82·346 

weatherproof • captivated center contact 
50 ohm impedance • female contacts 

STRAIGHT 
For RG·/U MIL No UG·/U 

Cable No. M39012j No. Ins. Lgth. 

5,21, 143, 212,22 82·338 02·0007 1687 T 1Y" 
8,213 82·337 02·0008 1688 T 1Y" 
9,214 82·333 02·0009 1689 T 1Y" 
11,149 82·339 02·0014 1694 T 1Y" 
55,142,223 82·5371 - - T 1Y" 
58,141 82·5376 - - T 1Y" 

PANEL 
5, 21, 143,212,222 82·344 02·0015 1696 T 1j{, 
8; 213 82·343 02-0016 1697 T 1Y" 
9,214 82·334 02·0017 1698 T IJ{6 
11,149 82·5345 - - T 1Y" 
55,142,223 82·5372 - - T IJ(6 
58,141 . 82·5377 - - T 1Y" 

BULKHEAD 
5,21,143,212,222 82·347 03·0003 1699 T 12%2 
8,213 82·346 03·0004 1700 T 1'%, 
9,214 82·335 03·0005 1701 T 1'%, 
11,149 82·348 03·0010 1706 T 1'%, 
55,142,223 82·5373 - - T 1'%, 
58,141 82·5378 - - T 1,%, 

eem /1969 

82·352 

weatherproof • captivated center contact 
50 ohm impedance • male contacts 

STRAIGHT 
For RG·/U 

Cable 
5,21,143,212,222 
8,9,213,214 

11,13,149,216 
55,58,141,142,223 
59,62,71,140,210 

ANGLE 
5,21,143,212,222 
8,9,213,214 
11,13,149,216 
55,58,141,142,223 

JACKS 

MIL. No. 
No. M39012/ 

82·354 01·0001 
82·352 01·0005 
82·352·1 01·0002 
82·5355 -
82·5381 -
82·5386 -

UG·/U 
Ho. 
18F 

1185B 
21H 
-
-
-

Ins. 
T 
T 
T 
T 
T 
T 

Lgth. 
12%2 
1'%, 
127h 
12%2 
12%2 
12%2 

1'12 
1'12 
1'12 
1'12 

82·356 

32·364 

weatherproof • captivated center contact 
50 ohm impedance • female contacts 

STRAIGHT 
For RG·/U MIL. No. UG·/U 

Cable No. M39012/ No. Ins. Lgth. 
5.21,143,212,222 82·358 02·0001 20F T 17/. 
8,9,213,214 82·356 02·0003 1186B T 17/. 

82·356·1 02·0002 23G T 17/. 
11,13,149,216 82·5359 - - T 17/. 
55,58,141,142,223 82·5382 - - T 17/. 

I PANEL 
5,21,143,212,222 82·362 02·0004 19F T 11%2 
8,9,213,214 82·360 02·0006 1187B T 1'%, 

82·360·1 02·0005 22G T 11%2 
11,13,149,216 82·5363 - - T 11%2 
55,58,141,142,223 82·5383 - - T 11%2 

BULKHEAD 
T l')i. 
T l')i. 
T PJi. 
T l')i. 

STANDARD TYPE N 

82-86 

PLUGS 
male contacts • weatherproof 

STRAIGHT 
For RG·/U Imp. 

Cable No. Ohms, Notes Lgth. 

5,21, 143 18 3400 50 R NW 2 
212,222 18B 82-86 50 T 17/, 

18C 82·203 50 T I 1'/2 
180 82·3203 50 T I, SW 11/2 

6 91A 7200 70 T 13/4 
8, 9, 213, 214 21 3900 50 R 2 
8, 9, 87, 213, 21B 82-61 50 T AK 1'/, 
214, 225 21C 82-96 50 T AK FI, 

210 82-202 50 T I, SW, AK 1'/2 

21E 82-3202 50 T I, SW, AK 11f2 
1185 82-312 50 T I,CC,_~ ~ 
1185A 82-3312 50 T I, CC, AK ~ 941A 82-204 50 T I, AC, AK 10,12,116, 2'1, 

215, 227 
I, AC, AK l21/' 941B 82-3204 50 T 

See YELLOW SECTION for Local Offices, Phones 

l4§,iiDUD SECTION 2100 

AMPHENOl 
THE BUNKER· RAMO CORPORATION 

For RG·/U UG·/U Imp. 
Cable No. No. Ohms Iins Notes Lgth. 

11, 13, 149, 94A 82-84 70 T AK 17/, 
216 91150 ·75 I 1'/2 ----
14, 217 204A 82-105 50 2 

204C 82-21 50 12}§2 -----
17, 218 167A 82-104 50 2'1, 

1670 82-215 50 T ~ 2'1, 
167F ,82-321 50 T I, SW 21(, 

18, 219 __ 982 92125 50 T I, SW: -3-

55, 58, 141, 
142 

188 23250 50 R NW 13/4 

536 34000 50 R 2'1. 
536B 34025 50 T 1'1, 

35 82-113 70 23/, 

59,62, 71, 603 34500 50 12%2 
140, 210 603A 34525 50 13/, 

34750 70 15f, 
91300 70 13/, 

63-;114 1003 12400 50 13/4 

ANGLE 
5,21, 143, 15950 50 T I 13/, 
212, 222 

8,9,87,213, 594A 15425 50 T lrJ6 
214,225 - 82·326 50 T I, CC ~ 

- 82-835 50 T 1", 
- 6875 50 T 1'/, 

15975 50 T I 1%2 
11, 13, 149, - 17025 70 T 1'/, 
216 
55, 58, 141, 
142 

- 18750 50 T 15/, 

59,62,71, 19250 50 T 15/, 
140,210 

JACKS female contacts • weatherproof 
STRAIGHT 

For RG-/U UG-/U . Imp. 
Cable No. No. Ohm Ins Notes Lgth. 

5, 21, 143, 20 42000 50 R 
212, 222 20B 82-88 50 

20C 82-210 50 

200 82-3210 50 
6 92A 7700 70 

91225 75 
8, 9, 213, 214 23 48000 50 NW 

1'/, 7600 50 
82-63 50 

8,9, 87,213, 23A 
214,225 23B 

23C 82-94 50 
230 82-209 50 

23E 82-3209 50 I IJ{6 
1186 82-313 50 I, CC 1Y" 

10, 12, 116, 940A 82-212 50 I, AC 2'/4 
215, 227 

940B 82-321 50 I. AL 2'/4 
11, 13, 149, 
216 

95A 82-89 70 1'~, 

17 14850 50 T 2"" 
55, 58, 141 - 35000 50 R 1'"" 
142 - 35025 50 T I 11/2 
59, 62, 71, 
140, 210 

602 36500 50 R 15/, 

PANEL 
5,21, 143, 19 3500 50 R 2 
212,222 19B 82-87 50 T 1171'6 

19C 82·207 50 T IJ{6 

190 82-3207 50 T I U{6 
t; 93A 7800 70 T 1'/, 

8,9, 87, 213, 22B 82-62 50 T 1171'6 
214, 225 22C 82·95 50 T PY,6 

220 82-208 50 T 1:K6 

22E 50 T I 1Y" 
1187 82-314 50 T I, CC lU6 
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STANDARD TYPE N (Cont'd.) 
PANEL 

For RG·/U UG·/U Imp.' 
Cable No. No. Ohms Ins 

10, 12, 116, ,935A 82-211 50 T 
215,227 

935B 82-321 50 T Mil l-3,149, 96A 82-90 70 T 

55, 58, 141, 
142 

1052 36000 50 R 

55, 58 .. 141, 
142,223 

1095 3625 50 T 

59, 62, 71, 593 35500 50 R 
140,2ID - 35550 70 T 

91250 70 T 

BULKHEAD 
5, 21, 143, 
212,~ 

159B 15550 I 50 

8, 9, 87, 213, 
214, 22'5 160A 82-67 

160B 82-93 
1600 91025 

8, 9, 213, 214 - 23025 

55, 58, 141, -556 35250 
142 __ 
55, 58, 141, 556B 35275 
142,223 
59, 62 .. 71, 
140,2ID 

18250 

male • male contact • 
PANEL 
UG-/U No. No. Imp. Ohms 

49000 50 

50 
50 
50 
50 gT 

50 T 

50 

50 

Notes Lgth. 

I 21/4 

I 21/4 
117f6 

l't{-(, 

I 11/2 

117ft; 

Pfi6 
I 1'12 

13/4 

P71', 
117i'6 

I 1114 
-H 2%2 

11~ 

1476"4 

121:12 

female· female contacts· weatherproof 
----- ---- -

58 82-24 SQ- -T -----~~-." 

58A 82-97 50 T lU4 
Sac 82-368 50 T M39012/ lU4 

04-0002 
231 2750 50 R RG-58/U ~' 

-~ 
1-~2-112 70 T lU4 

9575 50 T 1~ 

BULKHEAD male· male contact 
I 19550 , 50 , GT I H. FM I ly'. 

female· female contacis 
680 82-811 50 -- GT H. FM IJh'4 
6808 82-369 50 G M39012! IJ?t4 

04-0001 
- 13275 50 gT H. FM 13/8 

31150 50 T W,FM 1'%2 

ANGLE female· female contacts 

_~~,89751 ~o __ ~"'5+.-~i;--+-T'"t--·-+~.-;'--

ADAPTERS 
weatherproof 

STRAIGHT 

UG-/U No. 
Imp. Adapte 

"No. Ohms Ins. Notes Ends Lgth. 
29 15000 50 R -H-~y4 29A 82-65 50 T 131. 
~ 82-101 50 T JJ H'. 

57A 45250 50 T PP 1'''2 
578 82-100 50 T PP 11"2 

17075 70 T pp- -11~2 -
21650 70 f JJ -10/4 -

- 50 jp 

BULKHEAD 
30 82-66 50 R P JJ _1% 

3Oc- aTIOl SO G H JJ 131. 
360-~n ~-~ I-~ ci¥~ JL_ P%'2 --=---

,~ h ij-
--r%~ 

- 90950- G H I1X,-

874 

TEE 
UG-/U Imp. Adapte 

No. Ho. Ohms Ins. Note Ends LIth. 
28A 82-99 50 T JJJ 13/4 
107 4800 50 R JP1 3 
~07A 82-36 50 T JP1 2 
107B 82-102 50 T 1P1 13/4 
- 4850 50 R PPP 3).52 

CROSS 
I 17125 I 50 I T I t JJJJ 

Notes Length 
913 X. ?16--

SMC _ 2J:l2_ 
X6 

FEMALE 

I 6950 +--sr 3~.?~ 
13675 ___ S_FC 1 

ARMOR CLAMPS non-weatherprQof 
For RG-/U 

Cable MX No. No. Notes Lgth. 
10, 12, 79 ;~~A 

82-4B .!".<'~.- ~8 

116, 215, -SNOg _NorHN lY,6 --

227 1186 81-517 I IVa 
18,219 1441 ;~~~~ ,...,1.---~ 74,224 1461 I, w lric. 

SERIES UHF 
CHARACTERISTICS (Typical) 

ELECTRICAL 
impedance 
frequency range 
voltage fating 

non-constant 
0-300 MHz 
500 v. peak 

ENV IRON MENTAL 
thermal limits Teflon: -67°F to 390°F 

Rexolite: -67°F to 185°F 
polystyrene: -67°F to 185°F 

weatherproof 
MECHANICAL 
mating 

cable affixment 

MATERIAL 
contacts 

bodies 
plating 
insulators 

OTHER OArA 

83-ISP 

m ica-fi lied Bakel ite: -67°F to 30QoF 
no, except as noted 

5/8-24 thrd. coupling (small body) 
1-20 thrd. coup I ing (large body) 
braid solder, Quick Crimp or 
Solderless 

male: brass 
female: beryllium copper 
die-cast zinc or brass 
.0002" silver rnin. 
Teflon, Rexo!ite, polystyrene or 
mica-filled Bakelite 
small and large body typeS' do not 
intermate 

PLUGS 

non-constant i • male contacts 
non-we,atherproof 

STRAIGHT small body, except as noted 
ForRG-/U Cable Mil No. No. Ins. Notes Lgth. 

PL-259 83-811 T 11/2 

58,141 
83-90 

UG-10iTU 83-776 

83-89 
59," 62,7i-;- UG-lli/U 83:750--
140, 210 

83-88 

B QC 
FB 

--
lYt6_ 

See YELLOW SECTION for Local Offices, Phones 

ANGLE small body 
For RG·/U Cable I L. Ho. Hotes lith. 

8,9,11,13,63 f-__ I-"'C"'.+_-,-+_-+.:..PiI-::.., 
87, 149, 213, 

\ 214, 216, 225 lYs 

RECEPTACLES non-constant impedance 
female contacts • non-weatherproof 

PANEL small body except as noted , 
MIL No. No. Ins. 

-~~~~:A- 83-lR FB 
1"-83-798- t--T 

-UG-=3577U"' 1"-8j~21R-~B-
S3=7i6 c 

SO-2392H 83-876 B 

BULKHEAD small body 
UG-266/U 4575 
- 83-875 
- 74525 

83-875-1002 
SO-2395H 83-878 

ADAPTERS 83-1J 

non-constant impedance 
nQn-weatherproof 

R 
R, T 
GT 
B 
FB 

Notes Lgth. 
1)16 
1)16--ra--i~-

P 1;(;-

lJi', 

P 1'%'2 
FM I», 

H, RM 1'%'2 
FM I», 
FM-1~ 

STRAIGHT small body, except as noted 
adapter ends are Jack-Jack 

MIL No. No. Ins. Notes Lgth. 
UG-224 29500 R 1~ 
PL-258 83-11 PST lifa -
UG-360 83-2U PST LB 11(8 

363, PL-274 83-lF PST 2 
11850 T 11/8-
13715 T 1%-

PL-258MM 83-877 PST pop IX, 
.", 

TE E small body 
M-358 I 83-IT 

For RG-/U Cable 
55, 58,141,142 

-59,62,71, 
140,210 

PST 1P1 15/s 

Length 

HOODS non-weatherproof: small body 
For RG-/U Cable 

8, 9, 10, 11, 12, 
63, 79, 87, 115, 
149,213, 215 

MILNo. No. Lgth. 
MX-543 

lJG-106/U 1-83-1H __ 3<._ 

UG-371/U 83-1HP 7/, 

58, 141 UG-I77/U 83-765 3/4 
55,59-;U0,142;2z:i MX-539 5375 1 

weatherproof small body 
MALE 

No. Length 
83-lAC '%, 

FEMALE 
8HBC 

BINDING POST 
non-weatherproof 
male contact 

UG-/U No. 
332 F/8 
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BETWEEN SERIES ADAPTERS 
CHARACTERISTICS (Typical) 

ELECTRICAL 
impedance 
frequency 
voltage 
ENVIRONMENTAL 
thermal limits 

weatherproof 
hermetic seals 

MECHANICAL 
mating 
MATERIAL 
contacts 

other metal parts 
plating 

non-cnnstant 
per cable used 
per cable used 

Teflon: -67°F to 390°F 
Rexolite: -67°F to 185°F 
Kel+ -67°F to 390°F 
mica-filled Bakelite: -67°F to 300°F 
polyethylene: -67°F to 185°F 
except as noted 
pass helium leakage test of 2x10-' 
cc/sec. 

per senes 

male: brass 
female: beryllium copper 
brass 
.0002" silver min. 

UG-/U 
No. 
691 

BNe to TNC 
non-weatherproof 
UG-/U 

No. No. Ins. 
- 76400 T 
- 79025 T 
- 79675 T 

Imp. 
Ohms/Notes BNC TNC Lgth. 

50 Jack Jack 1%2 
50 Plug Jack Iv.-
50 Jack Plug J1!4 

insulators 1~t~li'teR,e;g:;~eth~leel~~, o~i~I~-:~I!~~flon BNC to UHF non-weatherproof 

BNC to C 
weatherproof 

UG-/u 
No. No. Ins. 

635 83175 T 
636A 83200 

BNC to HN 
weatherproof 

UG-/u 
No. No. Ins. 
309 8900 T 
559 17750 R 

32750 T-R 
35050 

BNC to MB 
weatherproof 47275 

UG-/U Imp. 
No. No. Ins. Ohms/Notes BNC MB Lgth. 

33200 T-K 50 Jack Jack 1%, 
47200 GT 50/H Jack Jack J!!8 

47250 T-K 50 Jack Plug 'X, 
47275 T-K 50 Plug . Jack 1 

BNC to N 
weatherproof 31-217 

UG-/U Imp. 
No. No. Ins. hms/Notes BNC N Lgth. 

201 31-830 T Jack Plug 1'%, 
201A 31-216 T -/1 Jack Plug IX, 
335 3025 T-R 50' Plug Jack w,;-
349 2975 T-R 50 Plug Jack 1'/4 
349A 31-217 T -/1 Plug Jack -w.-
1034 5225 T 50 Plug Plu!!.. 1[12 
- 2800 T 50/AN Jack Jack lYt6 
- 4250 T 70 Jack PIUIL lJi'6 
- 4900 T 50 Plu" Plug lli 
- 5850 T-R 50/P Jack Jack 12rh 
- 21850 T 50 Jack Jack 1[12 
- 93075 GT -/H Jack Jack 1'K, 

eem /1969 

UG-/U 
No. No. Ins. 

255 2900 R 
273 31-028 R -

iz925 T 
- 12025 T 

C to HN 
non-weatherproof 

UG-/U 
No. No. 

702 83350 
703A 83400 

C to LC 
weatherproof 

C to MB 
weatherproof 

UG-/U 
No. 

Ins. 
T 
T 

C to UHF 
non-weatherproof 

UG-/U 
No. 

637 

C to N 

Imp. 
Ohms/Notes 

50 
-

50 
50 

83350 

Imp. 
Ohms/Notes 

-
-

weatherproof 82-508 

UG-/U Imp. 
N •. No. Ins. Ohms/Notes 

564 82-508 T 50 
565A 82-540 T -so-

83875 T SO/AN 

BNC UHF Lgth. 
Plug Jack IX, 
Jack Plug 1¥t6 
Plug Jack IX, 
Jack Plug 1%2 

C HN Lgth. 
Jack Plug Ph 
Plug Jack Ph 

C N Lgth. 
Jack Plug 1'/8 
Plug Jack 1'%, 
Jack Plug 1%2 

See YELLOW SECTION for Local Offices, Phones 
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AMPHENOL 
THE BUNKER·F.lAMO CORPORATION 

HN to MHV 
weatherproof 

HN to N 
weatherproof 

UG-/U 
No. No. 

16050 

16050 

Imp. 
Ins. OhmS/Notes 
T 50 

16075 50 
16100 T-R 50 

MB to UHF 
non-weatherproof 

UG-/U 
No. 

MHV to UHF weatherproof 
UG·/U Imp. 

N •. No. Ins. Ohms/Notes 
28050 T -

- 28075 T ~-

MHV 
Jack 
Plug 

N to TNC 
non-weatherproof 78800 

UG-/U 
No. No. 

- 78800 
- 78825 
- 78875 
- 79825 
- 79850 

N to UHF 
weatherproof 

UG-/U 
No. No. 

83 14000 
83B 34125 
146 4400 
318 26700 
- 14650 

Ins. 
T 
T 
T 
T 
T 

Ins. 
T-R 
T 
R 
R 
T 

non-weatherproof 

Imp. 

Imp. 
Ohms/Notes N 

50 . Plug 
50 Jack 
50/W Plug 
50 Jack 
50/W Plug 

34125 

Imp. 
Ohms/Notes N 

Jack 
- Jack 
-/NW Plug 
- Plug 
-/NW Plug 

UHF 
Plug 
Jack 

TNC 
Jack 
Jack 
Plug 
Plug 
Plug 

~ 

UHF 
Plug 
Plug 
Jack 
Plug 
Jack 

Ohms/ Mates With Used In 
No. Ins. Notes Sub. 27 Plug SNe UG-/U 

27-28 T 50 50 ohm, Screw-On 88 
Zi-29 T 50 50 ohm,- Push-On' 88 
27-40 T 50/GC 500hm-;8"crew-Oli 89, 291 
27-41 T 75 

---~ '2600--75 ohm, Push-On 
27-42 T 75 75 ohm, Screw-On 261B~262B 

-2):805 T 75-I=--c--
260B 75 ohm, Screw-On 

Lgth. 
1%2 
)3/8 

Lgth. 
Uf,_ 
12%4 

U" 
~L 
1%, 

Lgth. 
IJ{6 
1' ){, 
11%2 
14U4 
11%2 

Lgth. 
1%, 
IX, 
1%, 
Jij,j" 

1:355 
PU4 
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SOCKET SOLUTIONS 
___ PLUSI 

BARNES has the largest selection of sockets for I.C., MSI, 
LSI and Transistors in the industry ... PLUS the world's most 
complete line of carriers I contactors and breadboards! 

• 

01 P SOCKETS ••• 
For testing, aging, burn· in and breadboarding. 
Features easy loading, long, reliable life with no 
lead deformation. 

DIP CARRIERS/CONTACTORS ••• 
For device protection during shipment, testing 

. and manual or automatic handling. Provides Ulii· 
form geometry and polarization protection for all 
package sizes and types. . 

DIP PRODUCTION SOCKETS ••• 
For high density production mounting of I.C:s. 
Features low body profile, available in wire-wrap 
or solder tab terminals, temperatures to 1500 C. 

FLAT PACK SOCKETS ••• 
For testing, aging, burn·in, breadboarding and 
production mounting. Features fast, one·hand 
loading and unloading, and positive lead separa· 
tion with no deformation. 

FLAT PACK CARRIERS/CONTACTORS ••• 
For device protection during shipment, testing 
and manual or automatic handling. Provides uni
form geometry and polarization protection for all 
package sizes and types. 

BREADBOARDS ••• 

TO SOCKETS, CARRIERS/CONTACTORS ••• 
For testing, aging, burn-in and breadboarding 
... and for device protection during shipment, 
testing and handling for a/l sizes and pin COrl
figurations. 

TRANSISTOR SOCKETS ••• 
For testing, aging, burn-in, breadboarding and 
production mounting. Features easy insertion, 
excellent electrical characteristics and low profile 
for high density production mounting, as well as 
wide temperature range capability. 

For more information about socket solu· 
tions I!lus the world's most complete line of 
carriers, contadors and breadboards, write 
for a comprehensive BARNES catalog. 

For high temperature circuit design, environmental test
ing, aging and burn-in for Dual-in-Line, Flat Pack and 
TO style I.C. packages. Available with 5 to 75 device 
positions per board with card receptacle edge connector. 

LANSDOWNE. PA.19050. 215/MA2-1525 
TWX: 510/669-9977 

BARNES' complete line also includes Spring Sockets, Op·Amp Sockets, Modular Test Sockets, Relay Sockets, TH-037 Test Handler Series, Universal Mating Connector System 

876 See YELLOW SECTION for Local Offices, Phones eem /1969 
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Broadest line of RF CONNECTORS on the market 

BNC Square Cut: 60 second cable assembly; weatherproof; small and light
weight with quick disconnect bayonet-lock coupling. BNC uses small cables, 
operates to peak load of 500 volts. Manufactured in accordance with MI L-C-360SA. 

N Square Cut: A line of low voltage, constant impede nee connectors (50 ohms) 
designed for quick cable assembly on small and medium size RF cable. They 
have a peak rating of 1,000 volts and are weatherproof. 

am ----- HUW 
TRIAX Group A: Incorporates the normal coaxial design with center contact 
and outer contact, but with a third contact made through the body shell to ac
commodate the triaxial cable ground. Group A is of the same diameter as the 
Type C (UG-Series) connector line. 

ADM: Miniature coaxial cable connectors featuring small bayonet-locking, super
ior cable gripping mechanism; waterproof construction and easy assembly with 
only 3 basic parts. Intermateable with DM Series; multiple polarization available. 
Fully tested to MIL-C-25516-B and C. Floating ground, ungrounded and un
shielded versions available. 

TNC Square Cut: A screw thread adaptation of BNC Square Cut. Assembly 
electrical and mechanical features are identical to the improved BNC Square Cut 
series and, except for threaded sleeve, are manufactured in accordance with 
MIL-C-360SA. 

BNC High Voltage: A high voltage adaptation of the standard BNC. This series 
is of weatherproof construction rated at 4,000 V. at sea level. 

TRIAX Group B: Group B TRIAX is of the same diameter as the BNC series. 
It is available also in a polarized version. 

Part numbers shown above (partial listing only) are suitable 
for most connector applications. All are available for fast 
delivery from Bendix stock. Bendix provides one source for 
all your R F connector requirements, including custom engi
neering and special finishes. Call or write for complete 
Catalog: Microwave Devices Division, The Bendix Corpora
tion, Hurricane Road, Franklin, Indiana 46131. Phone (317) 
736-6136. 

Electronics 

eern /1969 See YELLOW SECTION for Local Offices, Phones 87i 
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Only Buchanan gives 
. most sought-afttr . 
termfnal .. 
more profit in . 

Assembly . 
.are packaged.' 
snap-fit section 
marking areas and corltiiu~tsc 

Extra-Heavy 
Duty Phenolic
#4 thru 250 MeM, 
600V NEMA, 
10 circuits per 

foot. \ 

878 

Switch 
Fuse Blocks-
for wire sizes #18 
thru #8-15 amps. 
16 circuits per foot. 

To getall the 
facts, write t' . 
1065 Floral Ave.rn,q~~J.J;t:iMlfl;t~~:;;:;::;i: 
Jersey 07083" .r201};:ag:i~S~l·~··~:':·£ 
Telex 1'3-8214 ........... :;. '; .... :;·1,: base. 

nylon blOcks are 
d.~l\jgf!ed to allow mi)re ci:rcuits per 
ffJ,* tl'1:ancomparablecompetitive; 
blockS. 

~ , , ';:~" >~;>~1 '{£;1 

Write for UL, CSA listings and NEC tables. 

NEW 110 Nylon
special base for 
direct or channel mounting, 
#10 thru #1/0 AWG, 
600V, 16 circuits per foot. 

: 

Heavy Duty Phenolic
#18 thru #4 600V 
NEMA,750V IEEE, 
21 circuits per foot. 

600V Nylon or 
Polypropylene 
thru #8 AWG, 
32 circuits per foot. 

See YELLOW SECTION for Local Offices, Phones 

Medium Duty Phenolic
#22 thru #8 AWG, 
750V IEEE, 
28 circuits per foot. 

Miniature Nylon or 
Polypropylene 
thru #12 AWG, 300V, 
48 circuits per foot. 

I 

eem/l969 
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BUCHANAN® 
Headquarters for universal crimping tools 

Infinitely adjustable 
microcrimp tool 
Eight indent cycle
controlled tool 
crimps depths from 
. 025" to .075". 
Settings pill gaged 
to within .001". 
Direct-reading 
indicator. Crimps 
most pin and 
socket contacts 
#12 and smaller. 
Adaptable to 
accommodate 
MS turret head 
assemblies. 
Can be operator adjusted or preset 
and locked by toolroom or quality 
control personnel. 
Miniature tool available for contacts 
#20 and smaller to crimp depth values 
varying from .015" through .043". 
Meets performance requirements of 
MIL-T-22520. 

Step adjustable 
crimp tool 
Dial seven pre-determined 
crimp depths with eight 
indent, cycle-controlled 
tool. Direct reading 
indicator. Positioners 
in turret head assem
blies let you crimp a 
variety of contacts 
with just one tool. 
Crimps MS contact 
sizes 12, 16, 20 
and 22 to wire 
sizes #12 thru 
#26 AWG with 
or without turret 
head assemblies. Can be operator 
adjusted or preset and locked. 
Accommodates all MS turret head 
assemblies as shown on MS3191. 
Miniature tool available for contacts #20 
and smaller to crimp depth values 
varying from .015" thru .043". 
MS3191-4 (MIL-T-22520 Class I). 

lie" Frame Tools 
Lighter, easier to 
operate, compact 
yet strong. In-line die 
system; cycle 
controlled . 

CT tools 
Crimp MS 25036 terminal 
lugs, MS 25181 splices and 
other fittings. Available in 
standard size (CTS) 
cat # 11545 for fitti ngs 
12-10 thru 26-24 and 
miniature (CTM) 
cat #11707 for sizes 
16-14 thru 26-24. 
Dial-for-size 
selector knob. 
MIL-T-2291O Class I MS 90413 (AS) 

CH tools 
Hex dies for use on various series of RF 
connectors and shielded terminating 
ferrules. Available standard size (CHS) 
and miniature (CHM). 

CD tools 
These have special dies for special 
custom applications. Available in 
standard size (CDS) and miniature 
size (COM). 

Manual Feed Tool 
For moderate volume production. 
Pneumatic; cycle-controlled; portable or 
bench mounted with foot pedal. 
Crimps contacts #8 thru #22. 
Weighs less than 5 Ibs. 

1065 Floral Avenue, Union, New Jersey 07083 
(201) 289-8200 • Telex 13-8214 

a subsidiary of Amerace Esna Corporation 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

Miniature 
positioner 
controlled 
Inexpensive positioners 
program cycle
controlled tool for 
crimp depth, rachet 
release and crimp 
location. Crimps most 
contacts #20 and 
smaller. Ideal for 
confined areas. 
6%" long; 10 ounces. 

Standard size 
positioner 
controlled 
This MIL standard 
4-indent, cycle
controlled tool crimps 
most proprietary and 
mil spec conta8ts 
#12 thru #22. Uses 
inexpensive position
ers to control crimp 
depth, rachet release 
and crimp location. 

MIL·T·22520 
Class I 

Automatic Feed Tool 
For high-volume production. Four-indent 
tool automatically feeds contacts from 
disposable carriers (protects contacts 
from damage). Crimps as fast as 
operator inserts wires. Crimp depth 
automatically controlled. Bench unit 
holds 2,000 or more contacts. For 
portable application, carriers in self

positioning, "see-thru" 
magazines hold 
up to 102 contacts. 
Crimps contacts #12 
thru #22. 

879 
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BURNDY PRINTED CIRCUIT CONNECTORS 

Printed circuit boards are the most common and 
convenient way of assembling electronic compo
nents into systems. Printed circuit connectors are 
used to (1) interconnect various boards; (2) bring 
power, signal, and ground leads to the boards; and 
(3) permit ready replacement of a faulty board. 
The two connection methods used for printed cir
cuit boards are contact spring to board (card re
ceptacle) and pin to board (pin and socket). 

Design: Card Receptacle Method 

Burndy EDGE-ON® connectors (card receptacles) 
contain spring members which contact "lands" on 
the inserted board. These spring members may have 
pin or tab 'terminations for solder-dipping to 
"mother" boards; solder cups or solder eyes for 
soldering to individual wires; square or rectangular 
pins for solderless wrapping, or may accept 
crimped, removable contacts (HYFEN® principle). 

Solder terminations provide the lowest cost con
nectors. Soldering individual wires to these termina
tions, however, is time consuming, requires consid
erable operator skill, and runs the risk of soldering 
across contacts on close centers. Solderless wrap
ping is economical, reliable, and can be pro
grammed; it is especially useful in back-plane 
wiring. With crimp-removable contacts, solder is 
unnecessary and burnt wire insulation is avoided. 
Tooling has been designed for the contact, thereby 
ensuring< a highly reliable termination. Changes and 
corrections can be made with ease. These contacts 
have no external spring members but snap into a 
block and make contact with a spring which is an 
integral part of the connector. 
Card receptacle connectors use either accordion
type springs, wire-formed springs, or cantilever 
springs for low-cost reliable connections. 

Soldered 
Connector 

Solderless Wrap 

Edge-On Accordion Spring Cantilever Spring 

Design: Pin and Socket Method 

In two-piece connectors (pin and socket), a plug is 
generally solder-dipped to the board_ The plug will 
have pin or blade contacts which engage appropri
ate contacts in the receptacle. These contacts may 
have terminations of the solder-dip, solderless-wrapi 
or crimp-removable type. Solder-dip is a fast eco
nomical method of making multiple connections; 
however, it requires considerable operator skill. 
Crimped, removable terminations are of the 
machined cylindrical type and are suitable for 
stranded as well as solid wires. In addition to ease 
of circuit change, they provide rugged wiring arrays 
cilpable of withstanding high shock and vibration. 

Spacing 

.100 

.200 

.156 

.150 

.100 

.078 

.050 

.100 

HYFEI'I Socket 

Solder Solder 
Cup Eye 

Solder Solder 
Dip Tab Dip Pin 

TYPE No_ of 
Contacts 

Crimp Type 
Removable 23 

Terminations 

Solder Dip 10,15, 
Solder Eye 18,22 

Crimp Type 
Removable 31 

Terminations 

Solder Dip 
17,23, 
28,41 

35,45,21, 

Crimp Type 
(8 matched 
impedance 

Removable min. coax. 
Terminations and 13 

standard 

Solder Dip 17,25, 
33,41 

Solder Dip 
13,49, 
61,92 

Solder Wrap 92 

23 

8,15,18, 
22,25,30, 

36,43 

Solderless Wrap 18 

Crimp Type 
15,22,29, Removable 

Terminations 30,43,50 

Crimp Type 
Removable 37 

Terminations 

Solder/Weld 
10,15,18, 
20,22,25 

MOOUlE Solder/Weld 
HEADER Components 14,16, 

Header Bolted 18,20 

HSSB ,to Board 

Tooling 

A variety of installation tooling is available to the 
user to suit his particular manufacturing application. 
Burndy has designed specific tools for its HYFEN 
contacts including hand, pneumatic, or hydraulic
powered tools that accomplish a perfect crimp 
irrespective of the operator's skill. Refer to Installa
tion Tooling section for description of specific tool 
or tools desired. Burndy sales engineers may be 
consulted concerr'ng the optimum installation tech
nique for a particular application. 

For more detailed information refer to Burndy catalog PC (Printed Circuit Connectors). BURNDY. NORWALK, CoNN_ 
See YELLOW SECTION for Local Offices, Phones eem /1969 



RACK AND PANEL CONNECTORS 

Burndy's rack and panel connectors utilize various 
terminating techniques: solder, tapered pin recep
tacle, HYFEN crimped connection. Burndy's HYFEN 
connectors permit contact installation at any point 
in the assembly procedure. Because of the crimp, 
snap-lock feature, the connector block can be pre
mounted, thereby permitting complete panel con
struction prior to wiring. In addition, circuit changes 
and replacement of individual contacts are quickly 
and easily accomplished. 

~ .. 

, 

Crimp Snap·Lock Connect 

Design 
The basic rack and panel connector consists of 
matinf?; plug and receptacle blocks molded of. a 
high-strength dielectric material. These connectors 
are designed so that each contact ha$ a small 
degree of lateral freedom (float), to permit gang 
mating with reasonable engaging force, and a very 
limited degree of angular freedom to prevent mis
matching of contacts. The blocks accept contacts 
that are made of a high-conductivity copper alloy. 
The copper contacts generally are gold-plated; they 
have varying underplates dependent upon the 
requirements of the application. Hardware is corro
sion resistant. .,.. II 

ME heavy duty MS miniature rectangular OTO heavy duty 
connector connector connector 

Most sockets are equipped with a beryllium copper 
contact spring which supplies high-contact pressure 
to ensure low-resistance contact between the pin 
and socket. In addition, beryllium copper locking 
springs are provided on both the pin and socket to 
retain the contacts within the connector. 

Each connector family is provided with a variety of 
external hardware, including cable clamps, hoods 
and mating devices. 

Burndy rack and panel connectors are designed and 
tested in accordance with applicable military speci
fications. 

Tooling 
The Burndy tooling family, which provides· full
cycling control, ensures a reliable connection inde
pendent of the operator's skill and, therefore, at 
low cost. In addition, a Burndy extraction tool ex
tracts the contacts quickly and easily. Refer to 
I nstallation Tool i ng section for a detai led descrip
tion of the various Burndy tools. Burndy's experi
enced sales engineers may be consulted concerning 
the optimum installation technique for a particular 
application. 

For more detailed information refer to the following 
Burndy catalogs: HMT63 (Plug·in HYFEN Sockets); 
MS67-1 (Miniature Rectangular HYFEN Connectors). 

BURNDY, NORWALK, CONN. 

TYPE 

ME 

DTD 

• ! 
MT-R 

OCTAL 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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BURNDY 

No. Of 
Contacts 

Contact 
Size 

miniature 14, 20, 26, 34 
rectangular 42,50,75, 104 

152 

#20 and 
#16 

modular fori 
standard 
cable 

rack and 
panel for 
standard 
cable 

general 
purpose 
PD15 
(crimp type) 
DTGS 
(solder 
type) 

rack and 
panel 

rack and 
panel 

plug·in 
relay 
socket 

plug, 
receptacle 

metal
shelled 
plug, 
receptacle 

high 
voltage 
cable 
assemblies 

35 

8 
13 

13 
26 
43 

#20 

#12 
10-#16 
3-#12 
#16 
#16 
#20 

15 3·#12 
12·#20 

40 #16 
43·#16 

45 2·#10 
50 #16 
78 #16 

or double each of above 
arrangements 

90 #16 

99 #16 

8 #20 
9 .030 dia. 
10 .030 dia. 
14 #16 
14 #20 
16 .030 dia. 
20 #20 
21 #20 
22 #20 

8,9,11 #12 

8,9,11 #12 

coax 
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BURNDY 

BANTAM CONNECTORS 
Burndy's BANTAMTM connectors conform to the requirements 
of MIL-C-26482 and are available in either solder or smooth 
(crimp) types. The connectors have a positive bayonet 
coupling lock which can be quickly connected and discon
nected. They are vibration resistant and moisture proof within 
the required temperature range of -67° to +257°F. BANTAM 
connectors mate with, or replace, all connectors which con
form to MIL-C-26482. 

HYFEN 8ANTAM 

?olarization 
Smooth BANTAM Solder BANTAM 

Different polarizations are available in BANTAM connectors. 
These prevent mismatching when similar plugs and recep
tacles are used. Connectors can be ordered polarized in 
accordance with applicable military standards. 

Design and Materials 
Solder BANTAM Connectors- Pin contacts and closed-entry, 
probe-proof socket c·ontacts are machined from a high-con
ductivity copper alloy and are plated with heavy gold over 
silver. The shells are a high-strength aluminum alloy and are 
plated with cadmium, olive-drab chromate, or other finishes 
as desired. The solder wells are designed so that insertion 
of the wire and completion of the termination can be accom
plished with speed and accuracy. 
Smooth BANTAM Connectors - Both pin and socket contacts 
are machined from a high-conductivity copper alloy and are 
plated with heavy gold over silver. The socket contact has a 
closed-entry design with an internal beryllium-copper contact 
spring to guarantee constant electrical contact pressure. 
The shell material and finishes are the same as on solder 
BANTAM connectors. Pin and socket contacts are crimped 
to the wires by any of several hand or power tools, including 
MS3191. Pins and sockets are installed with or can be 
removed by any insertion and extraction tools which meet 
the requirements of MS24256. 
Smooth BANTAM Coaxial Contacts - These contacts will 
accept a variety of cables and are available in certain insert 
arrangements. They meet or exceed the environmental 
requrrement~ of MIL-C-26482. 
HYFEN BANTAM Connectors - Both plug and receptacle 
contain a hard, puncture-proof, insulated center that facili-
tates inserti nd removal of conta 

The pin contacts and closed-entry socket contacts are 
machined from a high-conductivity copper alloy that is plated 
with gold over silver. A locking spring is designed on each 
individual contact rather than in the connector itself. The 
shell material and finish are the same as on the solder and 
smooth BANTAM connectors. 

HYFEN BANTAM Coaxial Connectors - These connectors 
accept a variety of miniature coaxial contacts as well as #16 
or #12 standard wire contacts. (Refer to Coaxial and Shielded 
Cable Connectors ). 

Tooling 

HYFEN 
BANTAM 
Contacts 

6 #20 

A variety of installation tooling is available to the user to 
suit his particular manufacturing application. Hand, pneu
matic, or hydraulic-powered tools accomplish a perfect con
tact crimp irrespective of the operator's skill. The Burndy 
MlOS-1 is a manually-operated, four-indent tool that exceeds 
the requirements of MIL-T-22520A and MS3191. Refer to 
Installation Tooling section for description of the tool or 
tools desired. Burndy's experienced sales engineers may be 
consulted concerning the optimum installation technique 
for a particular application. 

For more detailed information refer to Burndycatalogs BSB67 (Solder BANTAM Connectors) and SCB67 (Smooth BANTAM Connectors). 
BURNDY, NORWALK, CONN. 
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COAXIAL AND SHIELDED 

CABLE CONNECTORS 
BURNDY 

Burndy's HYFEN line of coaxial connectors com
bines the reliability of crimping with the versatility 
of removable contacts. HYFEN connectors enable 
a user to make installations at the most convenient 
point in his production cycle. The snap-lock feature 
permits quick circuit changes and replacement of 
individual contacts. 

Design 
To eliminate the possibility of mismating, multiple 
contact connectors are afigned or polarized by the 
shell or guide pins before .contact engagement. One
piece shell and one-piece insert design reduces the 
possibility of lost parts or moisture entrapment. 

Contacts for coaxial or shielded cable consist of 
three components: an inner contact, an outer :'ody, 
and a ferrule. Inner pin contacts are assemuled 
within outer female bodies; inner socket contacts, 
within outer male bodies. An insulating bushing 
selected for its low dielectric constant is part of 
the outer body. 

Outer Female Inner Inner Outer Male 
Body Pin Socket Body 

"'''.~~~;~'-'' 

Pins and soe a::~~a~:f~ct:red of a high-con
ductiyity copper alloy and are gold-plated to resist 
corrosion and provide low-contact resistance. 

Coaxial cable is terminated by (1) crimping the inner 
contact to the inner conductor; (2) snapping the 
inner contact into the outer coaxial contact body; 
(3) slipping a ferrule over the exposed braid and 
crimping it on the rear of the outer contact body. 
The contact is then snap-locked into the connector. 

#' O:?,p";::p .,?~ 
.:fi/ (1) (2) (3) 

TRIM TRIO 
In the TRIM TRIO, Burndy offers a unique approach 
in contact design. Any of the trio of subminiature 
coax, machined, and formed contacts can be com
bined at will and as desired in the insulating blocks. 
The MS-M connector series and the PD57 connector 
are designed specifically for the trio and will accept 
any combination of #16 standard and subminia
ture coaxial contacts. The MB152 and HYFEN 
AQUALOK® connectors will also accept members of 
TRIM TRIO. 

Tooling 
Burndy provides hand, pneumatic, or hydraulic
powered tools to crimp coaxial and shielded cable 
contacts. These full-cycling tools provide a reliable 
connection independent of the operator's skill. Refer 
to Installation Tooling section for a description of 
the specific tool or tools desired. Burndy's experi
enced sales engineers may be consulted concerning 

TYPE 

M012MX 

MB7X 

MS·M 
(TRIM TRIO) 

TERMINAL 
BLOCK 

RS·M 

PO·X 

PO-MX 

P057 

MC8MX13 

NO. of Contact 
Contacts Size 

12 coax. 

7 coax. 

14,20,26, 
34,42,50, 

75,104, 
152 

various 

1 coax. 

10 coax . 

21 coax. 

57 

8 coax. 
13 

min. 

std. 

#16 and 
submin. 

coax. 

std. 

min. 

std. 

min. 

#16 or 
submin. 
coax. 

min. 
#20 

the optimum installation technique for a particular moisture resistant AQUALOK 
application. L--..;.;;.;.;.;..;.;;;..;.....;.;..;..._.....;...;..._ • ....L _____ -I. ___ ..j... __ ......1 

For more detailed information refer to Burndy catalogs MX·62·1 (Coaxial and Shielded Cable Connectn"s) 
and MS67 (Miniature Rectangular HYFEN Connectors). 
BURNDY, NORWALK, CONN. 
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BURNDV 
TERMINAL BLOCKS 
Burndy offers industry a useful line of terminal blocks for 
electrical connection applications in a variety of environ
ments. Included in the line are MINILOK®, MODULOK®, 
5EALOKT~ and YHLZ terminal blocks. (Refer to accompany
ing table.) 

Design 
The MINILOK terminal block, as its name implies, is a 
lightweight, miniature block that terminates #24-#18 wire 
and miniature coaxial cable. It is one-fifth the welght and 
occupies one-fourth the space required for a standard 
terminal block but is capable of terminating the same 
number of wires. Wires can be fed into MINILOK bodies 
through both side and top. 

The MODULOK block terminates standard wire sizes #22-#8 
and standard coaxial cable. The blocks, which are offered 
in two or four horizontal tiers, can be snapped together and 
mounted in tracks up to 32 inches in length. 

5EALOK is an environmentally sealed modular interconnec
tion system for shipboard, aircraft, aerospace and many 
industrial-commercial applications where protection against 
environment is required. The system functions over a wide 
range of temperature, vibration and shock without variations 
in contact resistance; it protects electrical junctions from 
humidity and corrosive attack, and it is readily installed and 
serviced by tools common in industry. The 5EALOK modules 
are available in a wide variety of bussing arrangements and 
wire sizes. 

The YHLZ is a lightweight, nonsealed modular terminal 
block for the distribution of electrical and electronic cir
cuits. High-contact spring forces make this module suitable 
for both dry circuits and heavy-power circuits. It is available 
with 2-common, 4-common and 8-common bussing. Track 

COAXIAL AND SHIELDED 
CABLE TERMINATIONS 
Burndy's one-piece UNIRING® ferrule and two-piece 
HYRING® ferrules are fast, reliable compression methods for 
terminating, grounding, or tapping coaxial or shielded cable. 
The reliability of these compact, crimped ferrules makes 
slow, unsure so.lder connections a thing of the past. 

Design 
HYRING ferrules consist of a hard brass inner ferrule and a 
slightly shorter and softer outer ferru·le. When circumferen
tially' crimped, these ferrules supply even pressure on all 
sections of the braid and tap wires and provide maximum 
protection of the cable. UNIRING one-piece construction 
combines the inner and outer ferrules in one unit; UN IRING 
ferrules are available in~ulated or uninsulated. 

~ ...• 
HYRING 

c ..... ~-~~ 
Since no heat is needed for a crimped termination, there is 
no danger of damage to the immediate or adjacent cables. 
Tin-plating eliminates any corrosion. HYRING and UNIRING 
ferrules are color-coded for easy size selection. 

Terminal Block Wire Type Feed Wire Size 

std. top! side #24- #18 

min. coax. side Most miniature 
A2DMM·1 coaxial cable 

MODULOK 
std. side #22 - #8 

Most miniature std. coax. side coaxial cable 

std. top #24 - #12 

std. top #24· #16 

for both the 5EALOK and YHLZ systems can be ordered in 
lengths to provide for the number of modules in your as
sembly. The modules are held in the track with end clamps 
and can be easily removed or added. 

Tooling 
Burndy's terminal blocks can be installed with a variety of 
installation tooling. Contacts can be crimped with hand, 
pneumatic, or hydraulic-powered tools depending upon the 
needs of the application. Refer to Installation Tooling sec
tion for a detailed description of the various Borndy tools. 

For more detailed information refer to Burndy 
catalogs MMC (Terminal Blocks) and TB568 (5EALOK) 
or your local Burndy representative (YHLZ). 

TYPE Insulation 

UN IRING 

Type YEe 

ii. UNIRING .058 
Uni to 

Type YNC .210 

HYRING Insulated .046 .149 
outer to to 

Type YOE .297 .312 

HYRING .046 .101 
Types Un insulated to to 

YIC & YOC 1.602 1.875 

HYRING .430 .590 
(large), Uninsulated to tc 
Types 2.905 3.170 

YIK & YOK 

Military Specifications 
. The superiority of crimping for grounding, tapping, or term i-

Tooling nating, coaxial or shielded cable is recognized by the military 
Hand, . pneumatic, or hydraulic-powered tooling with con- and is referred to in MIL-E-16400 and MIL-I-98'3. HY.RING 
trolled depth-of-indent ensures optimum termination even by terminations for frequencies to 100 megacycles conform to 
unskilled personnel. Refer to Installation Tooling section for Signal Corps, Bureau of Ships, and U. S. Air Force require-
a detailed description of the various Burndy tools. Burndy's ments and are in accordance with Military Specifications. 
sales engineers may be consulted concerning the optimum UNIRING terminations also meet applicable military require-
installation techniques for a particular application. ments. 
For more detailed information refer to Burndy catalogs YEC-66-4 (UNIRING-HYRING) and YK67 (Large HYRING). 

BURNDY, NORWALK, CONN. 
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HYDENT TERMINALS 
AND SPLICES 
Million.; of miles of wire have depended upon Burndy's 
HYDENT® terminals and splices for reliable assemblies. 
These terminals and splices are available in a wide selection 
of types and sizes and are crimped with Burndy installation 
tools of proven convenience and reliability. They meet all 
applicable military and industry specifications. 

Design 

,~ 
!\J! 

I 
\' ... ;; ... ·;1 ~J Iii 

HYDENT terminals are available insulated or uninsulated; 
with or without insulation grips; with ring, forked or rec
tangular tongue; with straight, right-angle, or flag tongue. 
Splices are available either separable or permanent, insu
lated or uninsulated and provide joints that are better 
electrically than the wire itself. Both terminals and splices 
are made of electrolytic copper and are tin-plated to resist 
corrosion. Insulating sleeves are permanently locked ;n posi
tion. HYDENT terminals can be purchased loose-piec!:. or in 
strip form for high-volume use. 

Tooling 
With Burndy tools, a completed connection has a neat, 
smooth appearance with no sharp edges, corners, or flash. 
Burndy has a complete line of hand and power tools to meet 
the needs of both .occasional and high-volume users. Trained 
HYTOOL® specialists are available for operator instruction 
and tool repair. Refer to Installation Tooling section for a 
complete description of the Burndy tools available. 

For more detailed information refer to 
Burndy catalogs HY59 and BA67-1. 

PLATE MODULE 
CONNECTORS 
The Burndy modular connector system is designed for use 
with automatic solderless-wrap equipment. This connector 
system is composed of an .080" thick aluminum plate, of 
any length and width up to a maximum of 22" x 42". 
Modules are pre-assembled in customer-specified patterns to 
provide card receptacles of any length that the plate can 
accommodate for cards with pad spacing of .1QO" and .062" 
nominal thickness. The other side of the plate contains a 
field of solderless-wrap posts on a .100" x .200" grid. 
For more detailed information refer to Burndy. 
BURNDY, NORWALK, CONN. 
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BURNDY 

TYPE 

NYLON-INSULATED HYDENT 

YA~ Commercial and 
("' .. /_ Military Terminals 

YAE 
YAE·Z, YAE-N-F 

YAEV-RS 

YAES (MS25036) 
YAES-L (MS17l43) 
YAEV (MS25036) 

Commercial and 
Military Splices 

YSE 
SEALINK PS, PSM 
BURLI NK PS-G2, 

PSM-G2 

YSE-HN (NAS 1388, 
MS25181 Class 2) 

YSES-I, 2, 3 
(MS25181 Class I) 

VINYL-INSULATED' HYDENT 

Terminals 

ring 
flanged-fork, 

fork 
right-angle 

ring 

ring 
rectangular 
ring 

26-10 

22-12 

8-2/0 

22-10 
22-10 
12-2/0 

22-10 
26-10 

26-10 

22-10 

22-10 

Insula
tion 

Range 

.090-.265 

.125-.180 

.120-.206 

.120-.206 

.209-.628 

.120-.209 

.080-.210 

.080-.210 

.115-.200 

.116-.203 

SA ri ng 22-10 .050-.260 
SA-F fork 22·10 .050-.260 
BA-Z flanged-fork 22-10 .050-.260 
BA-S rectangular 22·10 .050-.260 

Splices -----+----''---t-- -+~-'--i 

BS 

UNINSULATED HYDENT 

Commercial and 
Miltary Terminals 

YAY (MS20659) 
YAH (MS20659) 
YAV-H (MS20659) 
YAD-H (MS20659) 

YAY-H-F 
YAV-Z 
YAD-N·F 
YAY-R, -RS 

YBY 
YAG-LH 
YE 

YZ 

Splices 
YSY 
YSM 
YSM-G2 

MISCELLANEOU 

NYLOCLIP HP-N 

22-10 .050-.260 

ring 22··9 
ring 8-4/0 
ring 22-10 .120-.192 

.120-.150 ring 22-14 

fork 
flanged-fork 
long fork 
right-angle 

ring 
flag 
HYSEALUG 
solder cup 
adapter 
disconnect 

nylon cable 
hangers 

22-10 .120-.192 
20-14 .150 
22-6 .125-.265 

22-4/0 
22-2/0 
16-1/0 .140-.682 

18-8 .097-.275 
22·10 .120-.150 

22-4/0 .120-.192 
300 to 300,000 CMA 
28-20 

eem /1969 See YELLOW SECTION for Local Offices, Phones 885 
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you found them 
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520 

303 

300 

315 

CONNECTORS 

<II 
5M20 

~ I ~ 
~~ 

Cl 
", .' ,. 

&~~ ,;(>~''':;~~ 
'j. '~" ~ 

520 
Coaxial 

.i , ,. -m 

l\ 
400 

• Rack and Panel 

• Microminiature 

• Subminiature 

• Miniature 

APPLICABLE AMP 
SERIES MIL SPEC. RATING 

MM24 MILC-8384 3 & 5 
MM22 MILC5015 

SM20 " 7.5 

M20 " 7.5 

R20 " 7.5 

C16 " 7.5 

S20 BuOrd Missile 10 
& 13 

S20 " 10 
Coaxial 

M14 MIL-C-8384 13 

A20 " 7.5(A20) 
G20 " 7.5(G20) 
G16 " 13(GI6) 

303 MILC8384 3 

300 MILC5015 
& MILC8384 7.5 

315 MILC-8384 & 7.5 
MIL-C-5015 

PJ MILC-8384 & 
MILJ6751 7.5 

500 MIL-C-8384 & 
MILC5015 5 

400 " 7.5 

RS20 " 5 

SPECIAL MODELS: 
Dale can readily meet your non-standard connector requirements. 
Fully -equipped facilities for design, plating, molding and tooling 
enable prototypes to be supplied in minimum time. 

SECTION 2100 

• Print Circuit 

• Edgeboard 

• Dip Solder 

• Test Points 

BREAKDOWN 
VOLTAGE AT SEA NO. OF WIRE 
LEVEl-VRMS CONTACTS GAUGE SIZE 0.0. 

2000 5,7,9,11,14, AWG #24 & 3/16 x 11/16 to 
20,26,29,34 & 44 AWG #22 3/8 x 1-1/2 

2000 5,7,11,14,20,26, AWG #20 1-5/64 x 25/32 to 
34,42,50, & 75 23/32 x 21/16 

3000 18,20,26,41, AWG #20 9/16 x 15/16 to 
& 50 7/8 x 223/32 

3000 9 AWG #20 3/8 x 1-5/16 

1800 104 AWG # 16 1-23132 x 2-11/16 

AWG #16 3250 41 AWG #20 & AWG #16 & 13/32 x 115/16 
AWG # 182500 20 AWG #18 & AWG #18 

8AWG#16 

Contact to Contact 21 Pins and AWG #18 1-3/32 x 1-15/16 
2500, 2 Coaxial 
Contact to Coaxial Contacts 
S20-21-2R 4500, 13 Pins and 
Contact to Coaxial 4 Coaxial 
S20-13-4R-3000 Contacts 

4900 19 AWG #14 1/2 x 31/8 

2000 (A20) 2,3,4 & 6 AWG #20 9/32 x 7/16 (A20) 
6100 & 3300 (G20) & 1/8 x 3/4 (G20) 
4900 (GI6) AWG #16 1/4 x 7/16 (GI6) 

1200 45 AWG #24 23/64 x 2-29/32 

7,15,19 & 23/64 x 1-29/64 
3600 25 AWG #20 23/64 x 3-45/64 

2500 50 AWG #18 15/32 x 4-1/64 

7/32 x 1/4 x 5/16 to 
-- Single -- 11/6 x 5/8 x 1/4 

3000 5 -- 23/64 x 1-3/32 

2000 41,51 & 55 AWG #20 2000 dia. 
13/16 height 

2000 20 AWG #20 1-1/16 x 1-25/32 

Side Mounts available where applicable. 

For complete information, contact 
CONNECTOR DIVISION, DALE ELECTRONICS, INC. 
P. O. Box 609, Columbus, Nebr. 68601 Phone 402-564-3131 

eern /1969 See YELLOW SECTION for Local Offices, Phones 887 
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Let 
solve your 
interconnection 
problems 

PC BOARD CONNECTORS RACK AND PANEL CONNECTORS 
"Twin-Con"* 

High reliability connectors. Meet MIL-C-
21097 and combine the reliability of per
manently assembled bifurcated contacts with 
the convenience and versatility of snap-in, 
crimp-on connectors. 8, .15, 22 and 43 posi
tion units available. 
* Patent Pending. CATALOG c-24. 

. 025 & .045 "Square Tail" 
Wire wrap terminations available with selec
tive gold plating on contact areas to sub
stantially reduce cost. Contacts combine thin 
resilient flexing member with straight, rigid 
square tail. .025" on .125 centers and .045" 
on standard .156" centers. Wide range of 
types available. 
* Patent Pending. CATALOG c-24. 

Hermaphroditic Types * 
A broad line of .045" square tail, standard 
wire wrap, crimp-on, snap-in, taper pin and 
solder termination devices (interchangeable 
with ELCO's products sold under ELCO's 
trademark "V ARICON"). 17 to 41 contacts 
* Manufactured under license agreement with 
Elco Corporation. 
CATALOGS PBM-3, PBM-22 & PBM-47 

Bifurcated Types * 
Designed especially for severe environmental 
conditions. Bifurcation provides two wiping 
contact surfaces, assuring positive contact 
even when board irregularities exist. Meet 
applicable requirements of MIL-C-21097A. 
6-25 double contact positions on .156" cen
ters. * Patent pending. CATALOG c-24. 

"Tykon'; Subminiature * 
For double-sided .062" printed circuit boards. 
Ribbon type, flexing action contacts, spaced 
on .050" centers assure maximum contact. 
Ideal for memory planes and plug-in modules. 
6 to 25 double-contact positions. Largest 
* Patent pending. CATALOG CM-24 

Low Cost Cantilever Type 
Unique pre-loaded cantilever contact con
struction combines minimum insertion force 
with maximum contact pressure. Simple 
mechanical design, plus adaptability to selec
tive gold plating and high volume assembly 
techniques provide high quality connector at 
low cost. Currently available in 15 position 
size. Other sizes on .156" centers under 
development. CATALOG c-24. 

888 

UD-Subminiature" Series * 
High contact density, high reliability units, 
available in a wide range of models, Mark I, 
Mark II, Mark III "Royal D" and Standard 
"D" as well as aerospace types can be sup
plied. 9,15,25,37 and 50 contact sizes, with 
solder pot, crimp type, snap-in or crimp 
type near-release contacts. Probe-proof, 
closed entry socket contacts on some models . 
Coaxial and/or high voltage contacts com
binations provided on some series. Full line 
of hardware and accessories. Generally meet 
requirements of MIL-C-24308 Catalog 
cM-46. 

* Manufactured under license agreement with 
ITT Cannon Electric Company. 

"Jones" Type 
The most complete line of industry standard 
multi-contact units. Seven series covering 
7.5, 10, 15 and 25 amps. 800-3000 V RMS, 
with 2 to 12 contacts. 7.5 amp. 1500 V series 
available to 33 contacts. Wide range of cap 
and cover variations. CATALOG cc-I 

BLUE ~ * AND ~IBBON* 
Industry standard types available in 8, 16,24 
and 32 contact sizes in the larger units 
(largest overall length of approximately 4 
inches for 32 contacts). Micro Ribbon type 
available with 14, 24, 36 and 50 contacts 
(largest overall length approximately 2.7 
inches for 36 contacts). Micro Ribbon also 
available with clamps and cable caps for 
cable-to-chassis and cable-to-cable applica
tions. CATALOG CM-36 
* Registered trademarks of Amphenol 
Corporation. 

"Gold Button"* 
A gold button is welded in place, covering 
only the actual contact area of the female 
receptacle. Provides high dependability 
where frequent insertion and withdrawal are 
involved at no increase in cost over standard 
connectors. Available in 50 and 72 contact 
sizes for cable-to-chassis and cable-to-cable 
applications. Largest overall length for 72 
contact size is approximately 3.70 inches. 
CATALOG PBM-73. 
* Manufactured under license agreement with 
Western Electric Co. 

See YELLOW ,SECTION for Local Offices, Phones eem /1969 



Cinch helps you .. . 
with a broad line of interconnection devices ... with 
extensive experience in special tooling for volume pro
duction ... with large production facilities that ensure 
the availability of the product you need at competitive 

iMiiiblWffljj SECTION 2100 

Information on these products can be obtained from 
your local Cinch Electronics sales office or you can 
write for more information to Cinch Manufacturing 
Company at 1501 Morse Avenue, Elk Grove Village, 
Illinois 60007 

_ Gi_'2M0t,d§i_ 

INTERCONNECTION SYSTEMS CYLINDRICAL CONNECTORS 

Back Plane Assembly 
Punched aluminum plate concept incorpo
rates many innovations that reduce high 
labor content of conventional back plane 
systems and simultaneously provides 
increased design flexibility and more precise 
con tact of terminal tip location. 

The plane can be bussed from the board side 
or the terminal side. Individual contacts, 
including bussing contacts, can be replaced 
easily. Common voltage input can be pro
vided to any position on the plane. Terminal 
tips are held to ± .010" radius tolerance. 

Assemblies with 24,640 contacts on .125" 
centers are now being produced. CATALOG 

c-112. 

DIP and TO-5 Case 
Ie Sockets 

These devices combine low contact resistance 
and high contact force with exceptional 
environmental stability. 

The DIP sockets are available for 14, 16, and 
24 pin DIP's with standard 0.100" spacing 
between pins. They will accept either round 
or flat leads and are available with diallyl 
phthalate or GP phenolic insulators and 
gold or electro-tin plated beryllium copper 
leads. 

6, 8, and 10 pin TD-5 case sockets are sup
plied with deallyl phthalate and gold plated 
leads only. CATALOG c-I13. 

FOR IMMEDIATE DELIVERY Many of the Cinch 
products described here are stocked for off-the
shelf delivery through a nationwide network of 
Cinch Distributors. 

(InCH 
ELECTRONICS 

GROUP. 

M 

The Cinch Electronics Group makes pre
cision electronic components essential to 
every electronic product. Rely on Cinch 
quality, advanced engineering and superior 
manufacturing facilities. One telephone 
call to the Cinch Electronics Group sales 
office gives you quick service on this 
variety of products: 

Mll-C-8'5"-Astro/348* 
These subminiature connectors have .085" 
contact centers with dielectric separation of 
.021". A one-piece retention system elimi
nates metal construction. Features include 
scoop-proof mating, grounding prior to elec
trical contact, removable crimp contacts and 
exceptional environmental stability. Five 
shell sizes; 8, 10, 14, 16 and 18 for 4, 12, 37, 
55, and 85 contacts respectively are available 
in five receptacle styles with standardized 
accessories. CINCH-NULlNE CATALOG CN-5 

Mll-C-26500 and Mll-C-38300-
Omega * 

A complete line of miniature connectors for 
any required shell style, contact size and 
insert configuration, including G-Type con
ductive shells of chrome plated aluminum. 
They operate continuously at 200°C and 
take short exposures to 800°C and are ex
tremely resistant to shock, vibration, corro
sion and small particles. The Omega series 
are generally available on short delivery 
cycles in large quantities. Small quantities 
can be obtained from authorized 
Cinch- NuLine distributors. 
CINCH-NULlNE CATALOG CN-3A 

* Manufactured under license agreement with 
Amphenol Corporation. 

I .. _C.I.N.C." H .... I 
DIVISION OF UNITED-CARR 

CINCH connectors, contacts, sockets, 
terminal strips, interconnection systems 

CINCH-GRAPHIK multi-layer and printed circuit boards, 
thin film resistors 

CINCH-MONADNOCK heat sinks, stud bases, other electronic 
hardware 

CINCH-NULINE cylindrical and coaxial connectors 
PLAXIAL miniature low loss coaxial cable and 

cable harness 
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AVAILABLE FROM STOCK 

OUR COMPLETE LINE OF 

STANDARD SOLDER-TYPE & INSULATED TERMINALS & HARDWARE 
WE MAINTAIN THE MOST PRECISE, UP-TO-DATE HIGH SPEED 

SWISS AUTOMATIC SCREW MACHINERY AVAILABLE 

MIL Spec. Platings Available: Silver: MIL·F·14072, 00·S·365 • Electro
Tin: MIL-T-10727, Type 1 • Electro-Tin-Lead(Electro-Solderl: MIL-F-
14072 • Hot-Solder-Dip: MIL-F-14072, Type 221 • Hot-Tin-Dip: MIL-T-
10727 • Gold: MIL-G-45204, Type II • Nickel: 00-N-290, Type VI • 
Cadmium: 00-P-416A, Type II, Class B, Clear Chromate • Bright Alloy: 

. MIL Spec .• Copper: MIL Spec. 

ALL STANDARD PANEL AND CHASSIS 
HARDWARE. AVAILABLE 

dIfIIIiO ____ THESE ARE ONLY 36 OF THE HUNDREDS OF STYLES OF T,,"':>U'U WE PRODUCE ____ ~ 

SINGLE TURRET TERMINALS, SERIES 11).100 TUBULAR TERMINALS, SERIES 10-300 

~~'DRILL rL~::::.~ ,4,' 

'~+~------of '~ ~ ;,002 __ n ______ t .016 1/6 

--' --,- ---~ 

.015~ k ~t':~:IUS 

10-301 

~
046 "ILL r L T.091 10·308 

r.O?~ DRILL ! 
·~~m ·J;:±1 

.062 - - .045 .::16<, .093 

~.002 ---- h. T=T ' 
-, .025~ i" I 

.., r-,.J45 

DOUBLE TURRET TERMINAL.~ •. SERIES 10·200 

rLf""-=t 10·413 

\.026 D~~: ___ _ 1 ~I 025 

~'T-~~ 

.06 
.0':>0(2) 

.03, 1 .l" ~o" JL.oos'06 

.J LtF''''1 10·201 
~tlSd

022 
• ...j .0;:>0(2) 

~ Id---L 

~(''';I .<n>. . 1 .038 .0,0 
~ 1..00;1 ==r-r 

--,~~ I -tl.06'~ 
.,/.,2 ....f .062 r-

DOUBLE END TERMINALS, SEIUES 10·500 

890 

~"'O DBI..... r L ~.~:~. . ----L-~r .'«r 10-409 
.112 ---- - --- --;-y, 
T- ----- ---~ 

3/16 DUlL ,016 •• 

1'''71 L ~;:,"--j 10·504 

1 r' 11.0" \') 

~ .• ~,ff:fPJ=T~ 
CALL OR WRITE FOR FREE CATALOG • BE SURE TO SPECIFY SHANK LENGTH & BOARD THICKNESS 

CONCORD ELECTRONICS CORPORATION 
37 GREAT JONES ST., NEW YORK, N Y. 10012 • (212) 777-6571 • TWX: 710-581-4930 

See YEL-LOW SECTION for Local Offices, Phones eem /1969 



TERMINAL MATERIALS: TERMINALS TO THE FOLLOWING SPECIFICATIONS: 

QUOTATIONS GIVEN 
ON CUSTOM DESIGNS 

• BRASS 00-B-626, Camp. 22, V2 hard. Brass tubing 
for hollow terminals is ASTM-B 135 grade. 

• BRONZE to ASTM-B 140-58, Alloy B (leaded com-

• NASA 

• MIL-T-55155 

• NATIONAL AEROSPACE 

• fEDERAL SPEC. NUMBERS 

mercial bronze). • MS MILITARY STANDARDS 
;;;0;;';".;;.,x;;;;;, .. ,.;·,THESE ARE ONLY 36 OF THE HUNDREDS OF STYLES OF TERMINALS WE PRODUCE ,;.;;,., .. y ......... ; .. . 

DOUBLE END TERMINALS, SERIES 10-500 

PRINTED 
CIRCUIT 

TERMINALS 
SERIES 10-900 

TRIPLE TURRET TERMINALS, SERIES 10-600 PIN TYPE TERMINALS, SERIES 10-800 

CALL OR WRITE FOR FREE CATALOG • BE SURE TO SPECIFY SHANK LENGTH & BOARD THICKNESS 

CONCORD ELECTRONICS CORPORATION 
37 GREAT JONES ST., NEW YORK, N. Y. 10012 • (212) 777-6571 • TWX: 710-581-4930 

eem /1969 See YELLOW SECTION for Local Offices, Phones 891 
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CONNECTOR CORPORATION ~® 6025 N. KEYSTONE AVENUE· CHICAGO, ILLINOIS 60646 • TELEPHONE: 312, 539-3108 

For many years the electronic industry has 
relied on the wide range of products, 
engineering services and consistent pro
duction quality of Connector Corporation, 
A limited cross section of Connector Cor
poration's line is illustrated. Your specific 
requirement can be exactly met and mass 
produced with good delivery, Many items 
can be supplied with leads attached and 

TUBE SOCKETS 
Most standard and many special 
molded & ceramic configurations 
available as well as laminated 
socket types, Fixed or collapsible 
types of shielding are available, 

MUlTI PURPOSE 
PHONO CONNECTORS 
Sockets available in multiples up 
to 12 per section. Broad line of 
individual male and female types 
in a variety of mountings, Highly 
reliable for dependable repeated 
use. 

KINESCOPE SOCKET 
ASSEMBLIES 
Include: Miniature Di Heptal 
Socket for 900 color tubes, 1100 

Eightar CRT sockets, miniature 
types for JEDEC E7·91, B7-247 
basing (HEPTAl), Many special 
configurations and types may be 
furnished in quantity lots. 

RECEPTACLES 
Numerous varieties, Available in 
molded or laminated construc· 
tion. Reliable contacts offer posi
tive electrical and mechanical 
mating. 

PLUGS 
Numerous types available, with 
molded or laminated phenolic in
SUlations. Leads may be supplied 
to specification. 

BATTERY SOCKETS 
Complete line for commercial & 
military batteries. Custom de· 
signed to your requirements. 

892 

color coded, offering production savings for 
your assembly. Special items can be de
signed or developed at relatively low cost. 
Just let us know what you need. 

Products are available in a wide range of 
insulations and contact materials: 

Insulations include: general purpose or 
mica-filled low loss Phenolic, glass filled 

alkyd, polypropolene, ceramic,etc., in molded 
versions. Laminated types include XP, XXP, 
XXXP Phenolics, X28 Hard Rubber, Glass 
Epoxy, Glass alkyd. 

Contacts and Platings include: High tensile 
brass, phosphor bronze or beryllium copper 
with cadmium, electro tin, silver, hot tin 
dipped, silver-gold flash, gold plating, etc. 

. ~ . 
••• (:HAN ,,0.; tru L~, 4N 
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CONNECTOR CORPORATION ~® 6025 N. KEYSTONE AVENUE· CHICAGO. ILLINOIS 60646 • TELEPHONE: 312.539-3108 

TRANSISTOR AND 
NUVISTOR SOCKETS 
Available to mate with 3-pin, 
in·line transistors, and also with 
3 and 4-pin transistors of any 
configuration on .200 or .100 
dia. pin circle. 
Miniature positive contact MIL 
quality nuvistor sockets for high 
quality military and commercial 
equipment. 

CRYSTAL SOCKETS 
Accommodate single & multiple 
crystals. Include both p.c. and 
conventional solder lug versions 
for crystals with .486, .273 and 
.192 pin centers and with .050 
or .040 pin diameters. Also avail
able to MIL Specs. 

FUSE HOLDERS 
Positive grip open type. Features, 
~asy solderability, and versatility 
of construction which permit 
multiples or variations to your 
spec at reasonable cost. 

UHF TV ANTENNAE 
Attaches easily. Can be rotated 
in many different planes for opti
mum performance. Long life, 
trouble-free operation. 

TRANSMITTER TUBE 
SOCKETS 
Low loss at very high frequencies 
available. Vented to provide 
maximum cooling of tube base 
and anode contact area by can· 
vection. Voltage breakdown char· 
acteristics are enhanced by ap
propriate barriers between con
tact po.itions where indicated. 

HIGH VOLTAGE 
TUBE SOCKETS 
Designed for application with use 
of appropriate insulating materi
als and spacings. 

RF COAXIAL ANTENNA 
CONNECTORS 
For auto receivers & similar ap
plications. Rugged construction. 
Excellent contact resistance and 
retention. 

MULTI-PIN MALE/FEMALE 
CONNECTORS 
Provide quick reliable connect 
and disconnect for cable assem
blies. Insert and extract easily, 
yet have reliable contact reten
tion and resistance. 

BATTERY CONNECTORS 
AND WIRE ASSEMBLIES 
Snap-on and positive contact 
types available with wired leads 
if desired. Wire assemblies fur
nished to your specifications as 
to type of wire, length and ter
mination attachments. 

SEALECTRIC SWITCHES 
AND RELAYS 
For standard & special applica
tions, send us your requirements. 

eem 1969 
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Precision Electronic Connectors 
PRINTED CIRCUIT CONNECTORS~ Provide positive. space-saving con
nections between printed circuitry and conventional wiring through PC boards. tape cables or "plug" mounted 
subassemblies. Feature Continental's patented "Bellowform" contacts; glass-filled Oiallyl Phthalate. Plaskon 
Alkyd. mineral filled Melamine moldings. Receptacles accommodate %2". %.". VI.". %," or %" board thickness. 
single and dual readouts on .050" •. 075" •. 100" •. 125" •. 150" •. 156" and .200" centers. 

*Patent No. 2,875,425 

PC BOARD RECEPTACLE 
Receptacle type printed circuit connectors for %2", %4", Yt6", 
~b" and %" printed circuit boards. Available in wide range of 
sizes, single and dual readout contact construction ... up to 
210 terminals. 

PC RIGHT ANGLE PIN AND SOCKET 
Provide additional flexibility in printed circuit system design. 
Mating parts have set of solder cups on socket and set of right 
angle pins on plug which mounts and dip solders to the printed 
circuit board. Wide variety of configurations. contact sizes, 
moldings and mounting styles are available. 

, -
J 1 # 

PC TEST POINT 
Provide conveniently located test points to check printed 
circuitry. Available with 4, 5, 6, 8, 10, 11, 20, 21, 28, 30, 42 
and 63 contacts which grip and hold securely a standard 
.080" test probe. Connectors have recessed and floating pin 
terminals mounted at right angle to the test socket. Pins dip 
solder to printed circuit board. 

j' ~ ( -~'" "'!.:./ ~:"" '::>( 
"Wi $! ~ 

SERIES 672 

MOST PC CONNECTORS 
AVAILABLE IN THESE WIRING STYLES EXCLUSIVE PATENTED 

"BELLOWFORM" CONTACT 
Coil spring action grip clasps printed circuit board 
firmly over 100% of the contact area. Contact permits 
use of undersized or oversized ,board tolerances while 
maintaining low contact resistance. It "rides" with 
the printed circuit board under extreme vibration 
conditions or misalignment, 

TERMINAL BLOCKS 
SERIES 145-58, 145-50 AND 145-48. Precision reamed, solderless taper pin 
receptacles in single, dual and triple row construction, molded-in for high
est dl,lrability. Available in any combination of feedthru individual or short· 
ing terminals. Internal bus between any combination of terminals elimi
nates external wiring. Mounting holes for stacking, right angle and 
perpendicular mounting. Molding is glass filled Dially Phthalate (MIL·M· 
19833, Type GDI·30). 

complete catalog data on request 

CONTINENTAL CONNECTOR CORPORATION. 34·63 56th STREET 
See YELLOW SECTION for Local Offices, Phones eem/1969 
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for Commercial & Military Applications 
PLUG & SOCKET CONNECTORS for every requirement. 
A complete line of high-reliability connectors for computer, missile, aircraft, communications and other 
critical applications. In addition to standard specifications, these connectors can be supplied with such 
optional accessories as aluminum hoods, protective shells, polarizing screw locks', and solder filled contacts. 

Various molding compounds are also available. 'Patent No. 2,746,022 

MICRO-MINIATURE 
5 TO 104 CONTACTS. Ruggedized to withstand shock and vibration 
extremes. Meet MIL-C-8384 specs. Available with guide pins and sockets, 
polarizing screwlocks, cable brackets, hoods and glass filled Diallyl 
Phthalate molding. 

Breakdown Voltage (sea level), 2000V. RMS • Current Rating, 3A • Min. 
Creepage Bet. Contacts, .070" • Min. Air Space Bet. Contacts, .040" • 
Contacts, center-to-center ;v,," • Pin Diameter, .030" • Solder Cup, #22 
AWG wire. 

SUBMINIATURE 
5 TO 104 CONTACTS. Meet or exceed applicable paragraphs of MIL-C-5015 
and MIL-C-8384. Optional features include guide pins and sockets, polar
izing screwlocks, protective shells and aluminum hoods. Glass-filled 
Diallyl Phthalate molding. 

Breakdown Voltage (sea level), 2000V. RMS • Current, SA. Cont., 7.SA max. 
• Min. Creepage Bet. Contacts, .078" • Min. Air Space Bet. Contacts, .045" 
• Contacts, center·to·center, Ye" • Pin Diameter, .040" • Solder Cup, 
#20 AWG wire. 

MINIATURE 
4 TO 104 CONTACTS. A larger size, also available with guide pins and 
sockets, polarizing screwlocks, aluminum hoods, protective shells, and 
various molding compounds. Can be supplied with similar specifications 
in hexagonal types with 1, 4, 5, 7, 9 and 10 contacts. 

Breakdown Voltage (sea level), 3000V. RMS • Current Rating, SA. cont., 
7.SA. max •• Min. Creepage Bet. Contacts, Yo" • Min. Air Space Bet. Con
tacts, .070" • Contacts, center-to-center, .150" • Pin Diameter, .040" 
• Solder Cup, #20 AWG wire. 

CENTER SCREWLOCK 
34, 50, 78, 104, 152 CONTACTS. Double lead thread action screwlock, stain
less steel side channels and closed entry contacts for maximum reliability. 
152 removable contacts Series 2500152 and 10-contact and 22-contact 
types, for "20 AWG wire also available. 

Breakdown Voltage (sea level), 3000V. RMS • Current Rating, lOA. CO nt., 
13A. max .• Pin Diameter, .062" • Min. Creepage Bet. Contacts, .110" 
• Min. Air Space Bet. Contacts, .050" • Contacts, center-to-center, .150" 
• Solder Cup (also solderless·wrap and taper pin), # 16 AWG wire. 

REMOVABLE CONTACTS 
Miniature rectangular rack and panel connectors with removable crimp 
termination contacts. Available with 7, 9, 14, 18, 20, 26, 34, 50, 66, 75, and 
104 contacts. For solderless wiring. Insertion, removal and crimping tools 
available. Conform to MIL-C-22857 specifications. Also in Microminiature 
Sizes: 50, 100, 200 Contacts. Series 25MM. 

complete catalog data on request 

WOODSIDE, NEW YORK 11377 • PHONE SALES: (212) 899-4422 

eem /1969 See YELLOW SECTION for Local Offices, Phones 895 
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SOCKETS, . 
BINDING POSTS 

and related products • •• 
SOCKETS SOCKETS SOCKETS SOCKETS 

. 7 and 9-Pin Miniature Sockets. To 
MIL-S-12883A or commercial 
requirements. Contacts: brass, 
phosphor-bronze or beryllium
copper, with various finishes. Mica
filled or general purpose phenolic, 
ceramic or teflon bodies. Top 
mount, bottom mount, split-saddle 
or shield base versions. 4 ground 
lugs available in bottom mount 
version. Various mounting centers. 

9737-19 

High Voltage Socket, #8290. Pre
vents arcing at high temperatures 
and altitudes. Rated at 2000 volts 
DC, between contacts and threaded 
mounting insert at 40,000 ft. Mica
filled phenolic. Beryllium-copper 
contacts. Mica-filled shields, 
13132" high, #8292; 1%2" high, 
#8291. 
Turret Socket, 7-Pin, #9737-19,9-
Pin, #9737-21. Variety of socket 
combinations available. 

9878-1 

Compactron Socket, #9878-1. 
Accommodates any Compactron 
tube. Top or bottom mount saddle. 
4 ground lugs on bottom mount 
optional. 1%6" centers. Mica
filled or general purpose phenolic. 
lO-Pin Socket, #9713-282. Accepts 
new lO-Pin tube. Top or bottom 
mount. 4 ground lugs on bottom 
mount optional. Mica-filled or gen
eral purpose phenolic. 

119 Phono 9718 
Series Series Series 

119 Connector. 1 to 5 contacts. 
Va" mounting centers. 

Phono-Plug. Compact, self-enclosed. 
2 to 4 contacts. %" max. dia. 
Contact is attached to wire, 
pushed into cavity and automat
ically locked. 

9718 Series. Up to 12 contacts. 
1%6" mounting centers. Many 
combinations available without 
tooling. 

(Mating plugs available for all 
models) 

UNIVERSAL BINDING POSTS SPRING BINDING POSTS TUBE SHIELDS TRANSISTOR SOCKETS 

"*l,! , 
9738-19 9766-150-1 7186 
Multi-type. Accepts banana plug. 
"0" insulators for keyed mount
ing. Non-removable tops. Red or 
black phenolic. 
#9738-19 - Rated 30 amps at 
1000V. Nickel-plated brass. 
#9766-150-1 - Miniature. Extends 
only 5~4" from panel when closed. 
Max. dia., %2". Gold flash on 
nickel-plated brass. 
Twin Assemblies, #7186. Boss 
insulates posts from panel. Va" 
mounting centers. 6-32 molded-in 
stud. 1/2 " dia. non-removable tops. 
Brass and phenolic. 

Quick connections. D-shaped hole 
for uniform tension across wire. 
Accepts phono-tip. Threaded stem 
and dowel optional. Nickel-plated 
brass. Red or black phenolic caps. 
#9795-13 - with stem and dowel. 
#6692 - without stem or dowel. 
#WB-8-CHA-1 - To Signal Corps 
spec. U 106/U. Watertight. Can 
also be produced to MIL-P55149/8. 
#9766-176 - Miniature, water
tight. Meets MIL-P-55149!7A spec. 
Max. dia. 0.40". High impact 
strength nylon plastic body. 

JAN Shield. Nickel-plated brass 
shield with securing spring. To 
JAN-S28A. "J" slot locks on shield 
base socket. Also in cadmium
plated steel. Snap-on shield for 
split-saddle socket available. 

JAN HEAT 
TS NO. EBY NO. SHIELD NO. 

102UOl 9700-14 9700-60 
102U02 9701-20 9701-59 
102U03 9702-11 9702·53 
103U01 9703-14 9703-54 
103U02 9704-14 9704-58 
103U03 9710-10 9710-34 

9866-13-6 9866-13-4 

Designed for JEDEC series tran
sistors. One-piece integral saddle 
design. Speedy assembly with 
rivets or #2 screws. Contacts are 
silver-plated beryllium copper with 
gold flash. Mica-filled phenolic 
sockets meet MIL-M-14 MFE specs. 

POWER TRANSISTOR SOCKET 

9866-15 

For to -3 power transistors. Spe
cial design permits complete elec
trical isolation of base connection. 
I-piece molded construction of 
high impact Bakel ite. 

FUSE HOLDER ADAPTORS TIP JACKS SOCKETS 

9138 

Heavy-duty Holder. Housing, 
#9138. Cap, #9137. Solder or 
crimp-type contacts. General pur
pose phenolic. 
Springs according to type of fuse. 
Assembled or unassembled. Can 
also be supplied in thermoplastic 
nylon_ 

9864-1C. 

9864-1. 

9865-IC 

9865-1 

Converts any 7 or 9-Pin miniature 
socket into a connector. Brass 
cadmium contacts, mica-filled or 
general purpose phenolic. 
7-Pin Socket, #9864-1 

Cap, #9864-1C 
9-Pin-Socket, #9865-1 . 

Cap, #9865·1C 

" 9768·17 7115 9768·13 

Metal Jack, #9768-17. Phosphor· 
bronze contacts. Nylon insulator in 
wide range of colors. 
Molded Jack, #7115. Red or black 
general purpose. 

Metal Jack, #9768-13. Brass body. 
Phosphor-bronze contacts. Cap in 
red or black phenolic. Locking nut 
and insulation washer available. 

9748·1 9866·12 

Crystal Socket (TS0205COll, 
#9748·1. Glazed Steatite per JAN· 
1-10. Meets MIL-S-12883A. Con
tacts: phosphor-bronze or beryll ium 
copper, silver-plated. Also avail· 
able in black general purpose and 
mica-filled low loss. 
8·Pin Subminiature Relay Socket, 
#9866·12. 

HUGH H. EBV CO. REQUEST TECHNICAL BULLETIN 
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LEAl[ RACK & PANEL 
CONNECTORS 

eern /1969 

In addition to our off-the-shelf Rack & Panel Connectors, we also produce a variety 
of printed circuit male and female custom devices for the computer industry. 

MALE FEMALE 

3 .040" 

7 .040" 

11 .040" 

Phos. Brz./Ag.; Brass/Ag.; 800 Au. Au. 

Phos. Brz./Ag.; Brass/Ag.; 800 Au. Au. 

Phos. Brz./ Ag.; Brass/Ag.; 800 Au. Au. o,fi 
.040" 

Phos. BrZ./Au./Ag. Brass/Au./Ag. 925 

.040" 
(12) 

.093" 

Be. Cu./Ag. Brass/Ag. 1150 Tin Dipped Tails Tin Dipped Tails 

(3) 

.040" 
Phos. Brz./Au./Ag. Brass/Au./Ag. 825 

7 .064" 
Phos. Brz.! Au./ Ag. Brass/Au./Ag. 1500 

contact pins 
Phos. Brz./ Ag. PI. Brass/Ag. PI. .050" 

polarizing pins 
.093" 

.064" 
Phos. Brz./Au./Ag. Brass/Au./Ag. 1500 

18 .062" 
Phos. Brz./ Au./ Ag. Brass/Au.! Ag. 1500 

Phos. Brz.!Ag. PI., Brass/Ag. PI., 
21 .040" Au. Flash Au. Flash 

HUGH H. EBV CO. 

.858 % 

.858 % 

% 
% 

.750 

.750 

% 
% 

% 
% 

11%4 
11%4 

12%4 
12%4 

1114 
1114 

1.500 
1.500 

2 
2 

2 
2 

1% 
1% 

21Yl6 
21Yl6 

21%2 
21%2 

2114 
2114 

2%4 
%6 

2%4 
%6 

2%4 
2%4 

.415 
2%4 

%2 
%6 

2%4 
2%4 

%6 
%2 

1h 

% 

%6 
%2 

2%4 
2%4 

Custom connectors are our specialty. 
REQUEST TECHNICAL BULLETIN 

4701 GERMANTOWN AVENUE. PHILADELPHIA, PA. 19144 • PHONE: (215) DA 4-7000 A DIVISION OF REDM CORP. 
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PRINTED CIRCUIT CARD CONNECTORS 
Elco is Ihe largest manufacturer of conneclors for prinled circuilcards. This fact enables us 10 offer the most versatile line on Ihe 
market. We manufacture two basic types of conneclors for printed circuil cards; Ihe card·edge Iype of receplacle 'which mates direclly 
wilh the printed circuil pad and Ihe plug and receplacle combination. These IWO basic Iypes are subdivided into many sizes and shapes 
too numerous to elaborate on wilhin this representalive product line brochure. However, Ihrough Ihe use of pholographs and brief 
descriplions below, we hope you will get a generar idea of our immense product line. 

fOR. COMPLETE DATA, REQUEST OUR PRINTED CIRCUIT CONNECTOR CATALOG - PC967 

PLUG AN,D RECEPTACLE TYPES 
Our plug and receplacle type utilizes the VARICONTM conlact which is a herma· 
phrodilic fork contacl and is Ihe prime reason for our leadership in the prinled 
circuil conneclor field. We feel (and presumably olhers must be agreeing) Ihat 
Ihe VARICONTM melhod provides Ihe mosl reliable pluggable conneclion. It excels 
in .11 of the prime considerations: contact resistance, ability to withstand ex· 
cessive shock, is gas tight, and it isn't necessary to place critical tolerances on 
the p.C. card thickness. 

PLUGS 

WIRE CRIMP RECEPTACLES 
Through Ihe use of hand pliers or high 
speed machines, wire is crimped to the 
contact which can then be inserted, by 
hand, into the insulators. Options in· 
clude these types: with or without card 
guides, for p.c. circuit pads on .100" or 
.200" centers, for 1/16" or 3/32" thick 
p.C. card and numerous standard sizes. 

SERIES #53 TAPER PIN RECEPTACLE 
Each contact within the receptacle ac· 
cepts two Series #53 taper pin tipped 
wires. There are various sizes availabfe 
with or without card guides. P.C. card 
must be 1/16" thick with circuit pads 
on .100" centers. 

OTHER WIRE TERMINATIONS: 
• WIRE WRAPPING POSTS 
• SOLDER POSTS 
• THREE WIRE SOLDER POST 
• .078" TAPER TAB 
• .110" MALE TAB 
• WIRE HOLE 
• SLOTTED POST FOR BUS 

All of the above wire terminations are 
available in a versatile line of p.c. card 
receptacles.' There are types with or with· 
out card guide; far .100", .156" or 
.200" grid p.c. cards; for 1/16" or 
3/32" thick p.c. cards and numerous 
standard sizes. 

Two general types of plugs are available for 
the above receptacles. One type is where the 
contacts are fastened directly to the p.c. 
card. The contacts require no insulator and 
are supplied imbedded in plastic strips to 
facilitate handling and mounting. All equip· 
ment required to fasten the contacts and to 
remove the plastic strip is available from Elco. 

The second type of plug is a one piece 
molding with contacts bonded in place. The 
plug is fastened to the edge of the p.c. 
card. The options are: plugs for p.C. pads 
on .100", .156" or .200'" centers; plugs for 
1/16" or 3/32" thick p.c. cards; plugs with 
or without guide pins; and plugs with or 
without end mounting holes. 

DIRECT CARD EDGE RECEPTACLES 
A card edge type of receptacle mates directly with the p.c. card eliminating' the 
need for a plug. Here again we can offer a wide variety of terminations includ
ing wire wrapping posts, wire hole, .078" taper tab and solder post. Other op· 
tions include: receptacles with or without card guides; receptacles with mounting 
holes or floating eyelets; numerous sizes; receptacles with contacts on these 
centers - .100", .125", .150", .156" or .200". 

SPOT DELIVERY FROM YOUR NEAREST DISTRIBUTOR • 

METAL PLATE CONNECTION SYSTEMS 

An outgrowth of the general p.c. card connector line is the melal plate intercon· 
necting systems used in today's calculating equipment. A metal plate connection 
system consists of a sub· assembly of contacts housed within individual insulators which 
are interference fit into an aluminum plate. The birth of this line is due to the 
flexibility in arrangement, number and location of connector modules. Also, the size 
and shape of the plate can be varied to suit individual requirements; the plate can 
be terminated as a unit (using hand tools or programmed automatic equipment), 
completely checked out and then installed into the equipment. Elco has a wide selec· 
tion of standard parts which we can custom assemble to your particular needs. 

fOR COMPLETE DATA., REQUEST VA/UPLATE CATALOG MP967 

MICROELECTRONIC CONNECTORS 
We manufacture a complete line of connectors' suited for densely packaged micro· 
circuits and we also have our own packaging systems. 

DUAL IN·LlNE PACKAGE 
(DIP ) RECEPTACLES 
SERIES 8358 offers low profile, high density, low 
price, reliability, immediate delivery. Wire wrap! 
printed circuit contacts provide positive wiping 
action and redundant contact points with DIP leads 
for greater rilliability and. low resistance. Chamfered 
hole edges on the insulator facilitate DIP insertion; 
and the holes' closed entry configuration prevent 
contact damage. Receptacles are available individually 
for· printed circuit card applications, or factory 
installed on plates whose size and shape you deter· 
mine. Plates can also be equipped with wire wrap 
grounding terminals located under the receptacles. 
Offers universal application for all currently available 
14 lead DIP's with flat or round leads in standard DIP 
grid. Wrappable or solderable. For small runs or large. 
Off·the·shelf delivery from our Distributors or factory. 

fOR COMPLETE DATA, 
REQUEST ENGINEERING fLYER 61 

PRINTED 
CIRCUIT 
CARD 
ENCLOSURES 

Two models are available; a single tier model and a double tier model. Each 
model is made in 16 standard sizes, making it possible to package all average 
size p.c. cards. A maximum density of 41 p.c. cards on .400" centers is 
possible within each tier. Other features include snap·in card guides and 
hinged front panels. Our p.c. card enclosures are made of heavy duty alumi· 
num with • clear chromate finish. A gold chromate or clear anodize finish 
per MIL Spec. can be supplied. 

fOR. COMPLETE DATA, RE.QUEST CATALOG PC967 

898 See YELLOW SECTION for Local Offices, Phones eern /1969 



Our lines of rack and panel connectors 
offer crimp and insert conlacts, wire 
wrapping contacls, wire hole conlacts, 
solder tail conlacts and tapered tab con
tacls. Sizes range from 2. conlacts, avail
able in our Standard VARICONTM 01 line, 
to 140 conlacls available in our Series 
8018 line. 

FOR COMPLETE DATA, REQUEST RACK 
AND PANEL CONNECTOR CATALOGS SVJ64 and RPJ67 

APPLIANCE CONNECTORS 
U.L. & C.S.A. APPROVED 

The APCDNTM is a Ihree contacl connector designed for appliance type equip
ment having internal power connection requirements. 

Features: • Crimp and insert contacts. 

• Will mounl in panels withoul Ihe need for hardware_ 

• Dove tail configuration on insulators permils modular buildup. 

• Insulalor's configuration eliminales Ihe possibility of mis-mating. 

FOR COMPLETE DATA, REQUEST CATALOG RPJ67 

ELCO 
Cylindrical 
Connectors 

Now Available with Crimp Terminations 
Precision cylindrical connectors for anyone who designs, specifies or pur
chases for the government or equally rigid commercial manufacturing_ This 
line covers the entire spectrum of audio and power connectors, from 4 to 
30 contacts, and includes connectors conforming to MIL-C-26482 and 
MIL-C-26500. 

FOR COMPLETE DATA, REQUEST OUR 
CYLINDRICAL CONNECTOR CATALOGS 

SPOT DELIVERY FROM YOUR NEAREST DlSTRU$UTQR • 

TUBE AND TRANSISTOR 
SOCKETS 

A complele line of military and commercial 
tube and Iransistor sockets are available from 
Elco. Tube sockels with 7, 9, or 14 pins; 
top or bottom mounting hardware; bayonel 
or snap-on shields; solder down or wire hole 
contacts. 

Transislor sockels with 3 or 4 pins, flat sad
dle or mounling rings. 

I 
\~ 

FOR COMPLETE DATA, REQUEST OUR TUBE AND TRANSISTOR 
SOCK1:T CATALOG - SC566 

INSTALLATION EQUIPMENT 

• 

We can supply all of Ihe necessary equipmenl to install our conneclors; 
from small bench slakers to large produclion slaking machines; from Ihe 
hand crimping pliers 10 crimping machines; conlacl inserters and ex
lraclors. Specially designed equipmenl for each product. 

SPECIAL DESIGNS FOR 
SPECIAL APPLICATIONS 

Elco has a large R&D and Engineering 
center in Ft. Washinglon, Pa., slaffed wilh 
scientists. mathematicians, engineers and 
dr.aftsmen. The slaff's sole purpose is 10 di
recl Iheir talenls and experiences 10 your 
needs. 
We have designed and produced all Iypes of 
unusual conneclors for special applicalions 
which includes ship-board fire conlrol swilches, 
memory planes, heart pacing devices, and 
logic modules. 

lET ELCO HELP SOLVE YOUR CONNECTIQN PROBLEM 

eem /1969 See YELLOW SECTION for Local Offices, Phones 899 
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2260 Industrial Lane, Broomfield, Colorado 80020, Tel: 303 466-7303 
• TELEX No. 4-5890 

See YELLOW SECTION for Local Offices, Phones 
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BINDING 
POSTS 

• Metal to metal 
press-in design 

• Solid molded 
construction 

IM"id,mn SECTION 2100 

LAMP SOCKETS 
TEST 
JACKS TERMINALS 

NURL-LOC DESIGN - TERMINALS AND TEST JACKS 
Electronic Molding offers the largest variety of molded insulated 
terminals and test jacks available anywhere. The metal inserts are 
molded into high-temperature Diallyl Phthalate, (500 0 F) forming a 
strong integral unit that will not crack while soldering. The metal 
to metal Nurl-Loc press-in feature (shown left) assures highest 
radial and axial pullout resistance of any terminal of this type. Ten 
colors are available, in a wide range of types for various applica
tions, many designed to meet military specifications, plus mount-

TRANSISTOR AND 
IC SOCKETS 

ing tools. WRITE FOR COMPLETE CATALOG 

FEED-THRU END HOLE STANDOFF TERMINALS FEED-THRU THRU HOLE 

47 

, ~ ~ ~ T tr T 
8 50 

13 7 

MIL-T-55155 TERMI.NALS 

85 

6 4 

FEED-THRU 

5 

MIL-C-39024 NURL-LOC 
TEST JACKS 

" .'. 
:: :: 

• ~,,+' 

I' 
l, 

78 42 

9 

PUSH-ON 
TEST JACKS 

11 

3 36 

89 

1 12 

28 

TI * II ;; II ~ 
10 

THREADED 
NURL·LOC 
FEED-THRU 

,
~~':' '--_-_-J 

37 

2 

THREADED 
FEED-THRU 

49 

INSULATED 
SPACER e·· 
'~ 

84 

BIFURCATED 

MIL-C-39024 PRINTED CIRCUIT TEST JACKS 

"~ 122 88 77 104 

ELECTRONIC MOLDING CORPORATION 
44 CHURCH STREET 

PAWTUCKET, R. " 02860 
Phone (401) 726-2100 

eem /1969 See YELLOW SECTION for Local Offices, Phones 901 
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LET FUSITE SOLVE 
YOUR COMPLEX TERMINAL 

902 

DESIGN PUZZLE For over 25 years Fusite has been engineering cus
tomers out of trouble on highly complex hermetic 

terminal and header designs. Our more than 
40 engineers and technicians have broad experience in 

sealing applications, including those of a highly unconventional nature. 
If your terminal design is really special, try us first. Call (513) 731-2020 or 

write Fusite Corporation, 6000 Fernview Ave., Cincinnati, Ohio 45212; overseas 
plants in Puerto Rico, Holland, West Germany, and Japan. 

See YELLOW SECTION for Local Offices, Phones 

GLASS·TO-METAL HERMETIC TERMINALS 
GLASS I GLASS-CERAMIC PREFORMS & SUBSTRATES 

eem/1969 
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GC ELECTROCRAFT COMPONENTS 
QUALITY PRODUCTS 

Designed, Engineered and Manufactured by our company with over 
30 years of experience in the Electronics Industry, our Electro
craft. Components meet the most exacting standards. Government 
approved quality control and inspection assure matching of the 
most rigid specifications. 

RESEARCH and DEVELOPMENT 
Our complete facilities and highly trained and skilled personnel 
enable us to develop and manufacture the ultimate in precision 
component parts. Our staff and equipment allows us to produce 
specifically designed or specially modified products. New pro
ducts are developed and imroduced regularly. 

GOVERNMENT SPECIFICATIONS 
and FEDERAL STOCK NOS. 

Quality and reliability of GC E lectrocraft Products has given us 
the opportunity to serve the US Government. We regularly supply 
hundreds of items to Federal Stock Numbers. Scientific engineer
ing allows us to meet the most exacting specifications regardless 
of material used, tolerances to be met, finish or plating to be 
appl ied. 

MANUFACTURING FACILITIES 
Three plants with over 400,000 square feet of floor space, the 
latest in manufacturing machinery, skillful and highly trained 
personnel with years of experience provide for you the finest in 
manufacturing capability. The combination of these features plus 
our abilities to save production and delivery time, yet provide 
economy, makes GC Electronics an industry leader. 

EXACT SPECIFICATIONS 
NEARLY ALL ELECTROCRAFT COMPONENTS ARE MANU
FACTURED TO GOVERNMENT MATERIAL PRODUCT SPECI
FICATIONS. 
Each and every item produced by GC Electrocraft must meet 
every criterion that results in a product manufactured exactly 
to specification. Quality control and inspection assure that you 
can depend on your E I ectrocraft components. 

PRODUCT DIVERSIFICATION 
In keeping with our physical size, our product line, too, is large 
and manifold. Over 10,000 electronic products are manufactured 
in our plant facilities. Electronic chemicals, hardware, tools, 
service aids, test equipment, antennas, phono drives, chassis 
punches, and audio accessories are only a few of the products 
numbered in our product line. 

GC INDUSTRIAL PRODUCTS are available from 
select industrial distributors conveniently located 
throughout the nation; one is near you. 

FREE NEW INDUSTRIAL CATALOG FR·70·1· write Dept. 10·7 ' -

'~\ I 

-= ~£XttuSIVE 
~, "lI~ZOff 

FEATUaE 

903 
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• TERMINAL BOARDS 
CR151 TYPE D ONE-PIECE BOARDS 

Eight terminal types. . 
Three board width - YB in., 1 VB in., 15!i6 in. 

CR 151 TYPE B ONE-PIECE BOARDS 
Rated 30-amperes, 600-volts for control cir
cuits. 
Available with 4-, 6-, and 12-points. 
Screw, captive saddle-clamp, or screw ter
minals on one side, clamp terminals on the 
other. 
Terminals accept wires through size #10. 
Write-on marking strips, 1%2-in. wide, pro-
vided with boards. 

Boards rated IS, 20, and 30 amperes with breakdown voltages 
of 3600, 4800, and 7S00 volts, respectively. 
IS-amp boards available in increments of I through 36 points; 
20-amp boards in 1 through 30 points; 30-amp boards in 
1-24 points. 
Terminals on IS-amp boards accept through size #14 wire; 
20-amp boards through size #12 wire; 30-amp boards through 
size #10 wire. 
Choice of marked or unmarked boards or six types of marKing 
striDs. Write for Bulletin GEA· 7317 

CR2960 ONE.PIECE BOARDS 
Control circuit boards rated 20-amperes at 
600-volts; available with 4- and 6-points. 

Power circuit boards rated SO-, 100-, and 
ISO-amperes at 600-volts; available with 3 
points per board. 

All types have screw terminals. 

Terminals accept wires through #8. 

CR 151 TYPE C SECTIONAL BOARDS 

Gan be mounted directly on panel (top) or in a channel (bottom) which is then 
mounted on panel. 

Small CRlSI Type C terminal boards provide two-way mount
ing and assembly flexibility. When the board has been assem
bled, you can mount it directly on a panel or you can 
assemble blocks in molded channels on applications where 
maximum flexibility is required. Blocks can be added after 
initial installation to meet increased requirements in control 
circuits. 

These terminal boards can be ordered in three ways: I) as 
individual blocks, 2) as factory-assembled blocks without 
channel, 3) as factory-assembled blocks in mounting channel 
based on specification. 
Complete line of components for customer assembly. 
Choice of three 25-amp terminal types and two SO-amp 
terminal types. 
Both boards meet IEEE switchgear standards for 7S0 volts. 
Screw terminals accept %6 in. ring or spade connectors, 
#22 - #12 wire. 
25-amp box terminals accept #18 - #8 wire; SO-amp box 
terminals accept # 10 - #4 wire. 
2S-amp box clamp terminals accept #22 - #10 wire; 50-amp 
clamp box terminals #14 - #4 wire. 
Interlocking construction ... blocks slide together. 
25-amp blocks are 1 in. high, 1 VB in. wide; 50-amp blocks are 
l'VIe in. high, I V2 in. wide. 
Easy addition of blocks provides expansion flexibility. 
Panel or channel mounting. 
Factory-assembled forms for direct mounting in 2 through 12 
point sections for 25-amp forms and 2 through 6 for 50-amp 
forms; for channel mounting, 2 through 99 points. 
Choice of painted surface or separate marking strip. 

CR 151 TYPE A SECTIONAL BOARDS 

Components for customer assembly 
From three basic components, you can build custom boards 
to .meet most terminal board requirements: 

Mounting track - in lengths from 3Y2 to 48 inches. 
Terminal blocks - ten types are available. 
Mounting assembly kit - contains two end blocks, one 

standard size barrier, two nylon guide inserts, and one 
16-inch marking strip. 

Additional blocks or blocks with different terminals can be 
added to existing boards. 
Ten types of terminal blocks available. 
Blocks rated 25-, SO-, 12S-amperes. 
30-amp fuse blocks, IS-amp isolating switch blocks offered. 
2S-amp forms accept #16 through #10 wire; 50-amp forms 
accept #14 through #4 wire; l2S-amp forms accept #14 
through #0 wire. 
Adaptor kit available for installing overload relays. 
Fanning strip accessory holds wires for fast, easy connection 
Marking strip can be marked with pencil or ink; can be cut 
to any length required. 

Factory.assembled boards 

74 standard factory-assembled boards with two through 36 
points are available to meet most applications. All terminals 
on anyone board are of the same type, and all boards are 
complete with marking strip ready for panel mounting. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-S0, Schenectady, N. Y. 12305. GENERAL _ ELECTRIC 

904 See YELLOW SECTION for Local Offices, Phones eem /1969 



The Glass Technology division of GULTON INDUSTRIES offers 
a broad line of connectors, headers and feed-thru terminals 
for both commercial and aerospace applications. Geared for 
specials as well as standards, basic designs are available with 
stainless or cold rolled steel shells; weld, solder, box or flange 
mount styles; or in custom configurations to meet individual 
requirements. 

Typical Specifications: 
leak rate: 1.2 X 10- IOcc Helium/sec. Pressure range: to 40,000 psi 
Vibration: 0-2,000 cps @ 100 g's rms Insulation resistance: 1 X 10 '2 ohms 
Operating range: -420 D F to +600 D F @ 300 0 F 

1. Hermetically sealed NAS and MIL type connectors 
2. Sub-miniature hermetically sealed connectors 
3. Low silhouette and double-start threaded hermelically 

sealed connectors 
4. Hermetically sealed headers 
5. Single and multi-pin feed-thru terminals 

Gulton 
GLASS TECHNOLOGY DIVISION 

1644 Whittier Avenue, Costa Mesa, California 92627 (714) 642-0163 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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filter. 
We make filter pin .connectors in 
both rectangular and. circular 
subminiatures. Nobody else dOeS it 
ourway. Nobody else.guatantees a 
100,000 to 1 reductionofRFenergy. 
Think about that. F---c-----c----c--l 

1 HUGHES>f l ~ ________ ~ ~ _____ ...,._ J 

~lJ<Ht£S AIR-<:~AF'" COMf:'ANY 
CONNECTING' cur;VIC&"., 

We invented the BUllS-gYE 
Connector and created a reputa.tion 
as circular subminiaturespeciatists. 
Goes to show You wtlllta,llttle 
concentration can do. (Uke 10~ 
contacts in r-~c-------------~-1 

a #1Bshell.)\ HUGHES! 
L_ ... _~" __ .:.._-' ____ ,' _____ J 
':i-UGt-J(S J\.IRCRAF'"T t:Q:-"PANY, 

'::O'''',U[(';1''"4 I).vlec. 

your 
space. 
The way we make sub miniatures, 

. they're more subminiatl,lTe.MoreJully 
packed. Same contact Size and 
spacing, only we get 110 contacts to 
the inch. r-------".c---------, 
Soe'ket to 'em! ! HUGHES 1 

L ____________ :..., __ ~ ___ J 

,.,.U(;H!;"'$ ""I~CRAF'-T -O::;QMf>"'N-Y 

(;QH"NIICT,IIt$' p!l:YJcrr .. 

See YELLOW SECTION for Local Offices, Phones 

Show us a spec, and we'll showyotj 
miniature and SUbminiature printed 
circuit connectors in 10 sizes With 
10to 96 contacts. We're good 
at the numbers 

game. r-H-UGHES-l 
f " ",'" "I t, _-' ____ ....;'_: __ ,." '-' ______ J 
'1IJG~£'5 AIR-C~,$;r,r COMPANY 

-ClONNIfCTIN.OttYi<: •• 

The.·do-it0 
you.rself· ••....... 
connector 
kit. 

With our Universal Connectors, you 
decide what goes where. The crimp 
removable contacts are 
interchangeable il'l either bodY.. Tbe 
big difference at Hughes islhe 
positive way they get together, Th.e 
PolarHex way.i-"-----···---"-·-Cl 

i-HUGHES .. : 
L_ --'7'--~- __ ,_ , __ -,-,-:_,,:_,J 
HU-GHU' AI,I'J~S')I;"f Ci;::n;If''''~_~ 

COHl\IaCl', ... D •• tc •• 

eem /1969 
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ITT Cannon Connector Guide 

This Guide is designed to help you select the proper 
connector series and the appropriate catalog from 
which to specify your connector. Below is a sug
gested method of selection: 

INSTRUCTIONS 

1. Determine your basic application requirement: 

(a) Rectangular Rack/Panel 

(b) Circular 

(c) Microminiature 

(d) Special Application Connectors 

Go to one of these four headings in the chart. 
Below each heading are several blocks listing 
the various connector series. (If a MIL Spec 

connector is required, turn to the back side of 
this Guide for the applicable catalog.) 

2. Determine the required number of circuits, wire 
or contact size, and contact termination (solder, 
crimp, welded, etc.). Check these requirements 
with the data on the right side (dark shaded 
area) of each block. 

3. Next, select the desired connector size, shell 
style or coupling method, on the left side (light 
shaded area) of each block. 

4. Check the legend at the bottom of chart to see 
if environmental (symbols 0 or • ) or hermetic 
(symbol • ) requirements are satisfied. 

5. Refer to the proper catalog for detailed product 
data and ordering information. 

NOTE: For information on connectors not included in the 
chart. consult factory. 

CANNON ITT 
eemJ 1969 See YELLOW SECTION lor Local Offices, Phones 907 
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Rectangular Rack/Panel 

1/8 iIo:aIl. 

• 

QSllblrtlrii~tll;.(;~h.tl~~~ *,iilili.1ii;'~; ..• 
!e\e3ion;~cl~or ~()(),S"I!1?~!~n;.(>~. . 

·~P:C~1"~~~';' . 

c< __ <~, "c ;, " __ ,,,,,:: 

·Pf'A. ....:.." .. lld s he II', s~ldercon: 
t)P,(f'...,.~:g!f·lt1outlt OPA', '" . 
OPAL· . -lare;eftangePPA •• 
Of'AI'!1A...,.r~ar release of crimp 

. .snap;i n ~l!nta¢ts 

FLEX WELD 's a reg,stered trademark of Digital Sensors. Inc 

Twist pill contacts are manUf~Clured under license from Ille New TWist Connector CQrporation. 

··• •. ··.·MJ.: 
;< 'l:i~ ~.;{ ." .. 

908 See YELLOW SECTION for Local Offices, Phones 
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Circular 

MINIATUR E 'h." to 1'h" Coupling Thread Diameter 

kV .;.:... high ·Perlormafic., 'NA51599 
Mates II{ltfl MII;,'C·26'OOtYpeswitJl 

,. tll'e"dlld eo~plil .. g and rear release 
<>f crimp snap-ln c9ntaets 
I<V;Il-l;lIaell anodic finisfl 
·.Ky.c-:.conduciive Gflrome. flnls1l 

. . .KV1PVCATALOG 

. ;·PY -high pilrfqrrnance; .1\11'51599 

Acme 
Tbrelds 

.0. 

M~tiil$~,th MI.L;Q'::S4S? types with 
baYonet· .G.oupllng and .rear release' 
of crirrtp snap·;" contacts 

. p,,-a'--bl.ab~ .anodlc flllish 
·p:V~C-C(lnducti"e. chrome nnish 
·pV·o,,,::,,cor!ductNe eleC;tl'Qless 

; niekelfirllSh 

KVlfV.CAl:Al:OG.· 

1(0 ..... I'Llgg~)igh~eight 

~r":~~~~,: ~;gh .i!ehsit}i; 
;'c<)!Ij!!Sck environmellt·· 

.Q.<lhnec~'mi; ... filar .. rele.8sfj 
;s"ap,~ln qp"ntacl$~~ ~~ "o~_·" , 

JcJO~~fAtbc:; 
" , ,: ",' "" I''''" "~ ,"!'cd''''' ;,1"'" ""''1' ";,' ,;'~, ,'"' 

UJoilb,fiMjffl' S EeTI 0 N 2100 

STAN DAR D '/2" to 3" Coupling Thread Diameter 

I( -lightweight. ruggedgenetal PLlrposli! 

• 

• Tbreadtd 
Coupling' 

K-:With. special Acme thread 
coupling nut 

flK...:.:csame'$$·K except has'" 
verse coupling 'n ut . 

J<¢ATAJ.QG 
lIIote: 

MS-A:'-olid. shell 
MSoEl"""$.p1it· !ltt.1I 
MS·(;.....,n>C'pta<:I.,pr~s$u(;~eQ . 
MS·E-environmental, cabl~ elamp 
.M:;H~-;-el\v,lronmentat,eodb'll ." .. 
., M$ . CATALOG 

Ntitfi: . cat~IQgah.1) ip~lt.idel;' ;cOn, 
. . MG!ors tor potting, D.ulkheai!. 

•• ~~~t~:r:'~~fc :~n:aii~n~:n d 

CA,RX . ...,.. Mll·C·S015 type. crint~~ntacts 
" >, ' 

CA.aX-Mt!:.C-SQ1!i,fype eoOl:1fi~tor 
with crimpf' ~nap·in con

. ta'cts in: QOAVSf/'PRE® 
~, ~ ,~ihsulator '; " c' 

{:IfilX ~:essufiz"dbu.1 k.~e"q t~pe 

cv -standard circular connector 

LEGEND 0 Environmental version only 
• Environmental versions available 
• Hermetic versions available: For information 

refer to hermetic sections of respective catalogs 

CANNON ITT 
eem /1969 See YELLOW SECTIOIII for Local Offices, Phones 909 
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Microminiature Special Applications 

910 

USING PROVEN TWIST PIN CONTACTS =-~ 

OTHER SPECIAL CONNECTORS ••. consult factory 

Battery connectors 
Buffet connectors 
Bussed co nta cts 
CAM·RAC ' M modules 
CHICO 1M pack modules 
Cupronickel connectors 
Custom harnessing 
Environment·resistant con· 

nectors (see legend) 
Hermetically sealed con· 

nectors (see legend) 
High voltage contacts 

Hydrospace connectors 
Manometer air line 

connectors 
Non'magnetic connectors 
RFI shielding 
Special finishes 
Special insulator materials 
Stainless steel connectors 
Thermocouple contacts 
Twinaxial cable connectors 
Waterproof connectors 
Weldable terminations 

}~:::~~~"IS'~~~&:;SPAij~::A'Pt:i~~~::.: :"" 
'\, ~ J' t ~"" 

" >;;" "":>;,::'"Qij:~ArA"Of; "; 
"cJ!" :~ 

'~tIEX;'NElD<til, " f'fl~xi~~ii!tt,~_~_'""",';,2:, >,< ".""" ":": >" 
,: H1Sllly,;ell/ibl,.;tlbiatlpfi,;rliillsy"nf9ib1e)1l$ileIt>b!Y: ':,::" ", 
: ''''l>ri!'i1Ie1CJ!,f';:II}fe9tt"e',sb!<ild~ng;sJU!:!I!,~''!f,!,i!il~t ,";" '.' 
'$~aV,j,n8s,,' . " , ' "". .. ,'I, '"';-;,h,,~' ,~"", 'n ""V" 

;" ;:r,,;);: ',,""'A,'~:rAioc; ';j,:; c';;" J; ',;>:; 

CANNON ITT 
See YELLOW SECTION for Local Offices, Phones eern /1969 
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Popular Connector Specifications 
MIL-C-2S482 (Navy) NAS1599 
This specification covers general purpose, miniature cir- This industry (National Aerospace Standards) specification 
cular connectors, with environmental and non-environ- covers threaded and bayonet coupling type, miniature cir-
mental types. These connectors feature bayonet coupling, cular connectors. These high performance, environment-
five keyway polarization and both solder and crimp remov- resistant connectors use crimp removable contacts insert-
able contacts. ed, released and extracted from the termination side. 

See MCB Catalog Threaded connectors (KV) mate with MIL-C-26500 types; 
bayonet connectors (PV) mate with MIL-C-26482 types. 

MS Number ITT Cannon Number Both connectors use NAS1600 contacts and closed-entry 
MS3110 KPTOO socket insulators. 
MS3112 KPT02 See KV I PV Catalog 
MS3ll3 KPTH (hermetic) 
MS3114 KPT07 NAS Number ITT Cannon Number 
MS3ll5 KPT NAS164l KV4l 
MS3ll6 KPT06 NAS1642 KV42 
MS3119 KPTB NAS1643 KV43 ---
MS3120 KPSEOO NAS1650 PV50 
MS3l22 KPSE02 NAS165l PV5l 
MS3124 KPSE()T---- NAS1652 PV52 

--

MS3126 KPSE06 NAS1653 PV53 
MS3180 KPTBO NAS1662 pin contacts 
MS3181 KPTBI NAS1663 socket contacts 

NAS1664 tools 
NAS1665 short endbells 
NAS1666 straight end bells 

MIL-C-5015 NAS1667 90 0 end bells 

This specification covers circular, general purpose con- NAS1668 wire hole fillers 

nectars, both sealed and unsealed. These MS connectors 
were the original AN (Army-Navy) specification connectors 
and feature threaded coupling and solder termination of MIL-C-21S17 (Ships) size 16 thru 0 contacts. 

See MS Catalog This specification covers small, rectangular polarized-shell 
connectors for cord mounting and equipment rack/panel 

MS Number ITT Cannon Number use. They are non-environmental type (DPX) connectors 
MS3057 MS3057 with solder-terminated contacts, size 20 through 4_ Contact 
MS3l00 MS3l00 arrangements with coax contacts are also covered. 
MS3l01 MS3101 See DP Catalog 
MS3102 MS3l02 
MS3l03 MS3l03 Specification Number ITT Cannon Number 

MS3105 MS3l05 PF 013A DPX-13·33S 
MS3l06 MS3l06 PF013A DPXA·13-33S 
MS3l07 MS3l07 PF 017A DPX-17-33S 

MS3108 MS310B PF 017A DPXA-17·33S 

MS25042 CA17530 PF 023A DPX-23-33S 
MS25043 CA2209 PF 023A DPXA-23·33S 

MS25183 CA3l06ER PF 026A DPX-26-33S 
MS25l83A CA06ER PF 026A DPXA-26-33S 
MS39056 AN3420 PF 032A DPX-32·33S 

PF 032A DPXA·32·33S 
PF 040A DPX-40-33S 

MIL-C-25955 
PF040A DPXA-40-33S 
PF 007C DPX-C7·33S 

This specification covers miniature circular electrical con- PF 007C DPXA-C7-33S 
nectars of an environment resisting class with snap-in con- PF 016C DPX-16C3-33S 
tacts_ The spec also covers receptacles of a hermetically PF 016C DPXA-16C3-33S 
sealed class with non-removable contacts. JM Ol3A DPX·13-34P 

See MC Catalog JM 013A DPXA-13-34P 
JM 017A DPX-17-34P 

MS Number In Cannon Number JMOl7A DPXA-17-34P 
MS24234 KM 0 and KM l-S JM 023A DPX-23-34P 
MS24235 KM 1 and KM I·S JM 023A DPXA·23-34P 
MS24236 KM6 and KM6·S JM 026A DPX-26·34P 
MS24237 KM8 JM 026A DPXA-26-34P 
MS24238 KM9 JM 032A DPX-32-34P 
MS24239 KH02 JM 032A DPXA-32-34P 
MS24240 KHIO JM 040A DPX-40-34P 
MS24241 KH30 JM 040A DPXA·40-34P 

JM 007C DPX-C7-34P 
JM 007C DPXA-C7·34P 

MIL-C-38999 (Air Force) JM Ol6C DPX-16C3-34P 
JM Ol6C DPXA·16C3-34P 

This specification covers high density, high performance, 
miniature circular connectors. These connectors feature bay-
onet coupling to meet the environmental and electrical re-
quirements of MIL-C-38999. 

See KJ Catalog 
MS Number ITT Cannon Number 

MS27472 KJO 
MS27513 KJ2R 
MS27476 Kny (hermetic) 
MS27497 KJ3 

ITT £~~B~D~~'D~~!£!'~'!£ - KJ5R 
MS27473 KJ6 
MS27474 KJ7 A DI~1510N Of INTERNATIONAL TELEPHONE ANO TElEGRAPH CORPORATION 

MS27477 KJ7Y (hermetic) --ci'iiir 
MS27478 KJIY @® PLUGS -

eem /1969 See YELLOW SECTION for Local Offices, Phones 911 
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Program Boards • Dala Modules ·Cuslom Panels 
MATRIX BOARDS ---

Pin Spacing: .125" Nominal 
Standard Configurcition:20 x 20 

Accessories: Optional Features: 
• Diode plugs • Special marking and sizes 
• Shorting pins • Thumbwheel switches 
• Colored pins and plugs • Data modules 

Pin Spacing: .250" Nominal 
Standard Configuration: 10 x 10 

Accessories: Optional Features: 
• Diode pins. Dummy plugs • Special marking and sizes 
• Shorting pins. Lighted plugs • Thumbwheel switches 
• Colored pins and plugs 

:::;;;;;~D:~~A~M~ODUL~ES~:::::::: 

Custom 
Boards: 

Unique, inexpensive programming plugs allow decimal 
to binary coding by simple insertion of the number keys 
into a standard base switch body which delivers binary 
coded electrical outputs. 

Codes Available: 
.1-2-4-8 (BCD) 
• Excess Three 
.1-2-4-2 Aiken 

Optional Features: 
• Colored keys and characters 
• Horizontal or vertical reading characters 
• Modules adaptable for printed circuit boards or 

iNTERSWITCH miniature matrix boards 

I NTERSWITCH can provide complete programming panels consisting of plug-in matrix boards 
in combination with data modules, thumbwheel switches, and miniature lamps completely 
imprinted to meet your specific requirements. Matrix boards integrated into the panel itself 
provide a smooth and neat appearance by eliminating mechanical attachment of the matrix 
board to the panel. 

INTERSWITCH 
For fast engineering application assistance, 
complete specifications, Dr ordering informa
tion, call (415) 347-8217 or TWX 910-374-2353 
now. For more data and catalog information, 
write INTERSWITCH, 770 Airport Blvd., I. __ ~_~_~_~_~_~~_~_~_~_~ __ ~I Burlingame, Calif. 94010. 

912 See YELLOW SECTION for Local Offices, Phones eern /1969 
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Connectors 

Sub-miniature, standard types 
Whatever the choice ... sub-miniature connectors for 
printed circuit use-or Johnson'spatented "Six-Way" 
Binding Posts ... time and time again design and 
development engineers specify Johnson connectors! 

A complete line of polyamide insulated connectors 
are readily available to meet most military and com
mercial applications-included are: sub-miniatures 
for printed circuit applications; insulated solderless 
tip and banana plugs; tip and banana jacks; tip jack 
and sleeve assemblies; metal-clad and "rapid-mount" 
tip jacks; dual banana plugs and "6-way" binding 
posts. Available in 6 colors for coded applications, 
designed to operate throughout an extremely wide 
temperature range and under conditions of high rela
tive hUr:lidity-voltage breakdowns available up to 
11,000. volts on some types! For detailed information 
on the t;ornplete Johnson connector line and other 
Johnsor electronic cOri1ponents~write today for our 
newest .~omponents catalog! 
SUB· MINIATURE INSULATED CONNECTORS-Designed for 
printed circuit applications! Extremely compact, body is tough 
low-loss polyamide-resists extremes of shock, vibration, 
temperature and moisture. Operating voltages to 1500 volts 
RMS ... 5 amperes current carrying capacity ... contact 
resistance; less than 2 milliohms. Capacitance between two 
adjacent jacks: less than one pf. at 1 MC. 10 colors available. 
Horizontal Jack-Unique design accepts .080" diameter tip 
plug in either end or from top or bottom. Vertical Jack
Mounts through single .052" hole, requires minimum mount
ing area. Sub·Miniature Tip Plug-For use with miniature 

Detailed components catalog free . .. 
Write today on company letterhead 

jack, .080" dia. with machined brass tip and solder lead 
connection. "RIB·LOC" Terminal Design-Single or double 
turret stand-offs and feed-thrus, tip jacks and tip plug;s. 
Mount securely in .136" hole. MIL-P-20693 insulation. New 
RIB·LOC tip jack-Press-in installation. Accepts .080" tip 
plug in recessed, closed-entry type contact. Rated 10 amps 
with 8000 VDC breakdown. Test-Point Strip/Handle-Rapid
mounting polyamide body contains 12 test points each rated 
at 5 amps., maximum current capacity. Operating voltage 
1500 volts RMS at seal level, 350 volts RMS at 50,000 feet. 
Contact resistance less than 2 milliohms. 
STANDARD INSULATED CONNECTORS-A complete line of 
connectors molded of tough, low-loss, shock-proof polyamide 
in 10 colors meeting Fed. Std. 595-won't chip or crack with 
the hardest usage. Tip, Banana and Dual Banana Plugs
Metal parts nickel-plated-solderless connection up to 16 
gauge wire, Current rating: 10 and 15 amps., respectively. 
Tip and Banana Jacks-molded bodies, current rating: 10 
and 15 amps., respectively. Available in six types: Standard 
Tip Jack-Recessed cadmium-plated formed contact. Voltage 
breakdown: 9,000 volts DC; Deluxe Tip Jack-Recessed 
silver-plated machined contact. Voltage breakdown: 11,000 
volts DC; Rapid-Mount Tip Jack-Low cost fast mounting. 
"Speed clip" snaps into hole, then jack is inserted. Voltage 
breakdown: 7,000 volts DC; Standard Metal-clad Jack-
Nickel-plated jacket, formed silver-plated contact. Voltage 
breakdown: 7,000 volts DC; Metal-Clad Tip Jack, Military
Nickel-plated jacket, machined gold-plated beryllium copper 
contact. Voltage breakdown: 8,000 volts DC; Banana Jack 
-Recessed cadmium-plated insert for .175" plugs. Voltage 
breakdown: 12,500 volts DC. Jack and Sleeve-Ideal for 
patch cords, or insulated rear connection of panel-mounted 
tip jack. Binding Posts-Versatile "6-way" usage. Silver
plated shank, self-captivated thumb nut. Voltage breakdown: 
7,000 volts DC. Current ratings: 15 and 40 amps., respectively. 

CAPACITORS • TUBE SOCKETS • CONNECTORS • PILOT E F J 0 H N SON I: 0 M P!l N y" ~ 
LIGHTS • INSULATORS • TERMINALS ;, INDUCTORS • • ~. 

1923 Tenth Ave. S.W., Waseca, Minnesota 56093 ~ 

eem /1969 See YELLOW SECTION. for Local Offices, Phones 913 
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~I<INGS 

FEATURES: 
• Superior Strength . . . pull-out resistance 

unequalled by any other crimp-type connec
nector in the industry. 

• Uniform, Rapid Handling ... connector·to
cable attachment reduced to a minimum ""'
with exacting uniformity from unit to unit. 

• Foolproof Assembly ... Snug-fit design re
quires no highly skilled personnel. 

• Broad Application Capability - Available in 
all standard connector types for RG-174 
through RG-214. 

Kings K-Grip Jr. Connectors are available in two 
tarnish-resistant finishes - a TR-4™, used 
over silver plating; or the TR-5™, a more 
durable, brilliant alloy finish. 

CABLE RETENTION METHOD 
The K-Grip Jr. cabling procedure is as follows 
- After the braid has been trimmed, the K
Grip is inserted between the dielectric and 
braid. The K-Grip sleeve is slid over the braid 
and crimped in place. K_Grip, thus eliminates 
the time consuming braid combing operation 
and results in a stronger connection. 
For precise easy cab:e trimming, the use of 
Kings jacket and dielectric trim jigs is 
recommended. 

JACKET TRIM-JIG (KTJ) CP·200A& 
CP·400 (Patent Pending) 

~;;. 
,",T_IL'~~ 

Used for making cuts 1 and 2 in the cabling 
procedure. 

DIELECTRIC TRIM-JIG (KTD) Cp·200A 
(Patent Pending) 

.~~ 
Used for trimming dielectric in the cabling 
procedure. 

HAND CRIMP TOOL ..• KTH·1000 
With removable dies - accommodates all' die 
sizes. 

Crimping of contacts and K-Grip Jr.TM may be 
easily and reliably accomplished by the use of 
Kings special crimping tools. 

$I(INGS 
ELECTRONICS COMPANY, INC. 

K-GRIP .IR. T
.
M

. CONNECTORS 
Almost 50% smaller, 50% lighter, K-Grip Jr. is the design answer to 
better RF connectors. A three-piece configuration, it is a crimp-type 
version of Kings standard RF connector reduced to its simplest form. 

BNC SERIES 

CHARACTERISTICS 

• Small, lightweight, bayonet coupling 
• Used with small diameter RF cables 
• Beryllium copper outer contacts 
• Nom i.nal 50 ohm impedance 
• Excellent electrical performance from DC 

through X-Band 
• Tested at 1500 volts RMS 
• Teflon insulated 

TNC SERIES 

CHARACTERISTICS 

• Positive locking thread-type coupling 
• Withstands extreme vibration and 
• Used with small diameter RF cables 
• Beryllium copper outer contacts 
• Nominal 50 ohm impedance 
• Excellent electrical performance from 

through X-Band 
• Tested at 1500 volts RMS 
• Low noise level 
• Teflon insulated 

K-GRIP Jr. is a registered T.M. of Kings Electronics Co., Inc. 
The types listed above are also available in a weatherproof version meeting mil spec. M39012. 

40 MARBLEDALE ROAD I TUCKAHOE, N.Y. 10707 I (914) SW 3-5000 I TWX 710-562-011(J TELEX 1-37449 

914 See YELLOW SECTION for' Local Offices, Phones eem /1969 
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t!1(INGS K-GRIP .JR.T.M. CONNECTORS 

C SERIES N SERIES UHF SERIES 
PLUG 

RG·58, 58A, 58C / U 

KU-59-46 *KU-59-53 

RG-59, 59A, 59B, 62, 62A 

KU-59-44 *KU-59-54 

RG-ll, llA 

KU-59-43 *KU-59-58 

RG-8, 8A, 213 

KN-19-53 KU-59-42 *KU-59-52 

WE-724 Belden 8281 

KU-59-56 *KU-59-59 
. KD-59-63 I KD-59-68 KD-39-17I KD-19-41 1) KN-59-87 I KN-59-94 KN-39-39 KN-19-54 
=*~K~D.~59t-9~7~.~=~~~~~~=~~~~~~=~. =~~~~::::: " -'*K.:.::N'-'-5~9~--=-1'=-2=2=::.':!.._=__=_~~~~_=_~_=_~~~~~_._.~_=__=__=_~_:::::: CHARACTERISTICS 

" • Positive locking, thread type coupling 
;t;---;;~~--'------;;;;:-;;;;0'7.;--,-,;~C-:oA=-BL:;oE:-GrR-;-0;;oU-=P-;;-R-;;Go-'142~B;7,,;;-5;:-;5:-=;an_d,5,5--;:B""I-;oU :O=c-T-=C=-==--'~--;-;;-~ • Used with small and medi urn 
'>,k, KD-59-64I KD-59-69 KD-39-18 I KD-19-42 i; KN·59-88 I KN-59-95 KN-39-40 KN-19-55 RF cables 
;'if' . ii...:*Kc::N:..:.5"'9,.::-1.:::20'--'-. ___ --'-___ --'--___ 'i) _______________ aii 

':j1t 

.,f,!,i,.,!,; KD-59-65I 
;~ *KD-59-89 . 

CABLE GROUP RG-59, 59A, 59B, 62, 62A, 62C and 210/U 

KD-59-70 KD-39-15 I KD-19-39 KN-59-89 I KN-59-92 KN-39-36 KN-19-56 

[:;< 
CABLE GROUP RG-71, 71A and 71B/U 

i;~ --;-CKD=-."'59C':-6"'6"--"'K-;;-D-""59"'-7iOOl-'---;;K=-D-""39CC-1;-;;6-', --;:K~D--:l::-9.-:-:40:-

~f;! 
KN-59-90 , KN-59-93 , KN-39-37 KN-19-57 

CABLE GROUP RG-5, 5A, 5B, 6, 6A, 21, 21A, 143, 143A, 212 and 222/U 

KD-59-58 , KD-59-59 'KD.39.13' KD-19-38 KN-59.82' KN-59-85 I KN-39-35 , KN-19·52 

CABLE GROUP RG-8, 8A, 11, 11A and 2131 U 

KD-59-51 KD-19-36 KN-59-67 KN-19-50 
*KD-59-9B *KN-59-132 *KN·19-88 

CABLE GROUP RG-9, 9A, 9B, and 214/ U 

KO-59-52 KD-19-37 KN-59-68 KN-19-51 
i -;:*-;;CKD:=--~59'"'-9"'9+---'-"'-""--'-''--l=~~+..:.c::.-,-=-=- iii''''* K""NO-:.5"'9--::-1704;-/--,-,:.:.-=c~-+==~+*"'K~N-~19°--8=7 

%fl*TR-5 FINISH *TR·5 FINISH 
r~, 

CHARACTERISTICS 

• Bayonet coupling designed for use with 
medium sized RF cables 

• Beryllium copper outer contacts 
• Nominal 50 ohm impedance 
• Excellent electrical performance from DC 

through X-Band 
• Tested at 2500 volts RMS 
• Teflon insulated 

CHARACTERISTICS 

• Positive locking thread type coupling 
• Used with medium diameter RF cables 
• Nominal 50 ohm impedance 
• Excellent electrical performance from DC 

through X-Band 
• Tested at 2500 volts RMS 
• Teflon insulated throat 

KY-59-17 

, 
---

KY·59·15 KV-39·08 KV·19-15 
*KY·59·23 *KY·19·19 

Polarized 
KY-59·16 KV·39·09 KY·19-18 -- --

*KY·59-20 *KY·19-22 
*TR·5Finlsh 

CHARACTERISTICS 

• Bayonet coupling 
• Both standard and polarized 

available 
• Nominal 50 ohm impedance 
• Tested at 5000 volts RMS 
• Teflon insulated 

K·GRIP Jr. is a registered T.M. of Kings Electronics Co., Inc. 

~I<INGS 
The types listed above are also available in a weatherproof version meeting mil spec. M3912. 

ELECTRONICS COMPANY. INC. 

40 MARBLEDALE ROAD I TUCKAHOE, N.Y, 10707 I (914) SW 3-5000 I TWX 710-562-0110 I TELEX 1-37449 
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TERMINAL BOARDS I 
STANDARD 

410,600, 600A, 601, 602 Series. Cur
rent range 5 thru 30 Amps; Voltage 
Range 1000 thru; 600 RMS; Wire sizes 
20-14 Ga.; 1 thru 26 Terminals. 

HEAVY DUTY 

603, 604, 605 Series, Current range 
50 thru 90 Amps, Voltage 1700 thru 
2100 RMS; Wire Sizes #6 to 2 ga.; 
1 thru 12 terminals. 

SINGLE ROW 

599, 699, 812 Series. Current range 
15 thru 30 Amps; Voltage range 1100 
thru 1600 RMS; Wire sizes: #22 to 
#12 ga.; 1 thru 23 terminals. 

STUD and TURRET 

For greater wiring convenience. 
Choice of terminals: 

• Regular Screw Type 

• Solder Turret • Feedthru 

• Threaded Stud, etc. 

Also, choice of finishes: electro-tinned, 
silver-plated, even gold over silver. 

MILITARY BOARDS 

Per MIL-T-16784B 

Designed by the Bureau of Ships 
according to MIL-T-16784B, supersed
ing MIL-T-16784A (Ships). They are 
made to BUSHIPS 9000-S6505-73214 
drawings, with the latest revisions, 
and BUORD S6410l. 

MOLDED MATERIAL: MAl-60, in accordance with MIL-M-14F. 

CLOSED 
BACK 

MILlY ARY BOARDS 

SOLID BACK 

MADE to MEET or EXCEED 

MIL· T ·55164 

Molded-in Terminals. Equal molded 
sections. Kulka improved design, for 
weight saving, greater strength, flexi
bility. All sizes available, classes 37TB 
thru 42TB. 

CLOSED BACK 
TERMINAL BOARDS 

670, 670A, 671, 672 Series. Current 
range 15 to 30 Amps, Voltage range 
2500 to 3300 Volts RMS. Wire sizes 
#22 thru #12 ga.; 1 thru 30 terminals. 

HIGH HEAT 
1215 SERIES 

Our design facilities are available for your special requirements. For temperatures up to 850 0
• Made 

in two and three terminal units with 
incremental configuration. Stainless 
steel stud type terminals. 

I 

"KLIPTITE" 

For fast connect and disconnect. 
Available on Kulka's full line of termi
nal boards. 

• Just clip on wire terminal fast 
for tight connection. 

• Up to 6 connections per stage. 

• Vari-angled tabs. 

• Available rivetted to terminal 
hardware or with screw as
sembly. 

PRESSURE CONTACT 
9-85 SERIES 

Ideal for power equipment. One-piece 
molded plastic for industrial or mili
tary use. Extra-safe, completely en
closed. 2 to 12 terminals. Rated at 85 
Amps, 8000 Volts. 

TOGGLE SWITCHES 
SCREW SOLDER 

Terminals 

Made to Military Specifications: JAN-S-23, MIL-S-21195, MIL-S-6745 
and MIL-S-3950B. Available in SPST, SPDT, DPST and DPDT types. 
DA and AC up to 1600 cps. Your choice of terminals: Screw, solder 
or tab. 

Also, MINIATURE, SUBMINIATURE, TAPER PIN, PRINTED CIRCUIT, 
WIRE-WRAP, SCREW CLAMP TERMINAL BOARDS AND ACCESSORIES. 
Available in a variety of Military 
and Commercial Grade materials. i-------------------...!...---------I -----------

I KULKA ' Manufacturers of 
Wiring Devices 
for more than a 
Quarter Century 

eem/1969 

Kulka Electric Corporation 
Dept. E. - P.O. Box 149, Mount Vernon, N. Y. 10551 

TEL.: 914 664-4024 TWX: 710 562-0104 TELEX: 137413 

See YELLOW SECTION for Local Offices, Phones 

I COMPLETE f 
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I CATALOG 17A I 
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~ CO-ORD S\NITCH 
A DIVISION OF LVC INDUSTRIES INC. 

102-48 43rd AVE .• CORONA. N·. Y. 11368 • TEL: 212-899-5588 

MATRIX PROGRAM BOARDS 

U.S. & FOREIGN PATS. PEND. 

CO-ORO Matrix Program Boards are composed of 2 to 6 decks o~ contacts that are bussed in parallel rows on .250 centers. 
The contact rows of one deck are usually oriented perpendicular to the rows of adjacent deck(s) so as to obtain 
switching crosspoints. Electrical connections of the bussed contact rows are effected by inserting shorting pins at 
the desired crosspoints; "CO-AX", phone plug type pins are available for networks which require component insertion 
(Diodes, resistors, etc.). Single board matricies of up to 11,000 crosspoints are available in standard or special arrange
ments. Bussed and isolated contacts can be had alone or in combination. Panels may be screened, engraved, or fitted 
with pre-punched templates for rapid program changing. 

FEATURES APPLICATIONS 
• Closed entry contacts 
• High mechanical environment capacity for MIL applications Computer memories 

Cordless patch panels 
Variable diode matrices 
Code generators 

• Low interlead capacitance (cross-talk) for high frequency applications 
Function generators (Analog/ Digital) 
Power distributors 

Traffic control panels 
Decade switches • Attractive and unc luttered panel 

• Compact package 
• Standard sizes available off the shelf 
• Permits insertion of components into network without soldering 

Thermocouple signal selectors 
Circuit/ Component test programmers 
Lighting systems (Special effects) 
Variable sequence selectors 

Vending machine control 
Numeric controlled machinery 
Data channeling & logging 
Communications distributors 

• Wide variety of switching combinations available using standard hardware 

STANDARD MATRIX BOARDS-SERIES 63014 PROGRAM PINS 
.I06DIA'1 

o 

" L 

, ] ) 4 S 6 1 •• 10 

o 

I 

I 
L' 

~ i I 

SPECIFICATIONS 

I-Contact Resistance 
a Total Pin Resistance: 

.004 OHM MAX. 

b Volume Resistivity of 
Strip: .003 OHM/IN 

2-Breakdown Voltage: 
1000 VRMS MIN. 

3-Current Capacity: 
5 AMPS Continuous 

4-Materia Is 
a Plastic Parts: Black Phenolic XXX 
b Flexible Contacts: Heat Treated 

Beryl. Copper 
c Terminals: Brass 
d Finishes: Gold, Silver or Nickel 

DASH MATRIX L W C 
-J 10 X 10 n. Hoi 3.250 3.250 
-2 10 X 15 S 3 1/4 4.500 3.250 
-J 10 X 20 61;, J~ 5.750 ).250 -. 10 X 25 7>, J~ 3.500 7.000 3.250 
'-s 15 X 20 6~ S 5.750 4.500 -. 15 X 25 7h S 3.500 7.000 4.500 
- , 20 X 20 5.750 5.750 -. 50 X 10 3.250 

~~ r- 85 --T- .70 -Lj 
3-0 CD-AX 

~;,;;, 
r 85-T51 ---1 

2-0 CO-AX 

0° ;;, ~=tJJ 
-it. 1>-------,-- c --------l I .16 D'~"'.u ~.~ 
f.1.---w·---~i 

-. 
H 

7.000 

.·D 
1-.5+ 51-1 

2-0 SHORTING PIN 
Pins up to 6 deck available 

PROGRAM 

918 

BOARD KIT S 

KIT BPS-l consists of a 10 x 10 matrix board 
similar to #63014-1, above, 10 shorting 
pins and 10 "CO-AX" diode pins with 
IN270's installed .............................. $27.00 

KIT BPS-2 is the same as BPS-l but without 
diodes .................................................. $22.25 

10 x 10 matrix board .............. $17.00 ea. 

Shorting pin ............................ .12 ea. 

Diode pin w/lN270 ................ .99 ea. 

Diode pin wlo diode .............. .51 ea. 

AVAILABLE FROM STOCK 

See YELLOW SECTION for Local Offices, Phones 

l S,,'& 

1/10 INCH CENTERLINE 
MATRIX 

Offers a lf2 reduction in 
both size and weight over 
standard matrices and can 
be made to meet any cus
tomer specifications. Ideal 
where space is critical. 

eem/1969 
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IiiI ELECTRONIC TERMINALS AND CONNECTORS 
mALCO 

QUICK-CONNECT RECEPTACLES: 
A large family of female receptacles for quick-connect male 
terminals supplied in chain style for automatic crimping. 
These terminals are available for round, square or rectangular 
male pins or blades. Terminals crimp to wires from 27-AWG 
to 16-AWG. REQUEST BULLETIN NO. 611. 

Feed-Thru Terminals in chain style for automatic insertion 
in P. C. Cards. Available in a full range of sizes in "Wrap-A
Wire" or round pin styles. Interlock pin, "Wrap-A-Wire" and 
quick-connect tab lugs for edge-board or terminal strip appli
cations. Spring clips for shielding cans. REQUEST BULLETIN 
No. 691. 

The Wrapost Aluminum Systems Panel (WASP) Connector 
was developed by Malco Manufacturing Company, Inc. to pro
vide a modular, mu Iti-function connector to systems designers. 
By using standard connector terminals and insulators within 
a custom metal chassis, connectors for the first time can be 
economically fitted to the circuit rather than the conventional 
method 01 fitting the circuit to the connector. 

• Terminals produced by high-speed production 
equipment insure highest quality at lowest 
prices. 

• Chain style terminals may be applied by 
Malcomatic Machines for lowest possible 
assembly costs. 

• Precision tooling and rigid quality control 
assure products that meet or exceed industry 
speCifications-consistently. 

• Most complete line of circuit hardware and 
small slampings available for Radio-TV, 
Electrical and Electronic, Communications, 
Automotive and Aviation Industries. 

• Prompt delivery on over 2,000 different 
parts. 

• Full slaff of Maleo engineers to solve 
customer application and design problems. 

ELECTRONIC HARDWARE: 
Socket and connector hardware, soldering and 
non-soldering terminals, qUick-connect lugs. 
Phono plug and receptacle hardware, P. C. 
brackets and binding posts. REQUEST BULLE· 
TIN NO. 10. 

SOLDERLESS TERMINALS: 
Broad range of sizes and types. Available insulated (straight 
or flared entry) or non-insulated. Made of pure soft copper 
with special internally serrated barrels for maximum crimp 
reliability. Full range from AWG 22 to AWG 10. REQUEST 
BULLETIN NO. 617. 

RING AND SPADE TERMINALS: 
In chain style, applied by Malcomatic equipment. Available 
in a variety of sizes and types: hook, ring, spade, flag, either 
wire/insulation crimp or insulation-pierce crimp. Also, cord 
clamps for strain relief applications. REQUEST BULLETIN 
NO. 605. 

WASP-The "Wasp" Connector is a heavy duty blade/fork combination with .045" 
square wrap tails for automatic machine terminations. This line features the broadest 
range of connector terminal variations in the industry. Available in .125" thick alu
minum plates up to 24"x 24" with terminals on. 200" square or offset patterns. REQUEST 
BULLETIN NO. 631. 

MINI-WASP-This line is a miniature version of the "Wasp" Connector. It is available 
in .080" al'uminum plates on .100", .125" or .150" square or offset patterns. Terminals 
are high-reliability blade/fork type with .025" square wrap tails. The "Mini-Wasp" 
Connector Line features ground connectors as well as insulated connectors in the same 
manner as the "Wasp" line. Thus, the aluminum plate becomes a complete ground 
plane. REQUEST BULLETIN NO. 647. 

CARDEC 200- The Cardec 200 Card Edge Plate Con
nector System is designed for direct entry P. C. card 
applications. The Cardec 200 version accepts 1/16" 
printed circuit cards with contacts on .200/~ centers. 
with .045" square wrap tails. This connector system 
features the ground plane concept and modular con
struction of the "Wasp" Connector line while affording 
the economy of edge connector systems. REQUEST 
BULLETIN NO. 681. 

CARDEC 125-Cardec 125 is a modular card edge can· 
nectar system with contacts on .125# centers for maxi
mum packaging density (.047" cards on solid .250" 
centers). In addition to the features of Cardec 200, this 
system offers printed circuit card voltage bus hard· 
ware for low resistance voltage distribution. As with all 
the Malco Plate Connector lines, Cardec 125 is supplied 
in your configuration completely assembled and ready 
for automatic wire-wrapping right out of th'e package. 
REQUEST BULLETiN NO. 681. 

IiiI mALCO mAnUFACTURinG COmPAny Inc 
5150 W ROOSEVELT RD .. CHICAGO. ILLInOIS 60650 • PHonE (312) 287-6700 

mALCO PRECISion ELECTRoniC TERminALS AnD connECToR8 

eem /1969 See YELLOW SECTION for Local Offices, Phones 919 
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NI. ,~,~~ 
O.E.M. DIVISION 

PLUGBOARD PROGRAMMING SYSTEMS 

920 

In addition to the specification detail which is included in our catalogs, you need only two 

pieces of information about MAC: 

1. Our design engineers can suggest solutions to unique or unusual problems - solutions 

which are often variations on other solutions they've reached before. 

2. We maintain a considerable inventory of our catalogued components, so most orders 
are sh ipped "off-the-shelf." 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Nil I' 
goes 
Mod(ular) 

Pat. pending 

color coded 

CROSSPOINT PROGRAMMING 
Exclusive Features: 

• Any size to 99 x 99 positions 
• Modules color coded to your 

requirements 
.8 colors available 
• Rigid, cordwood construction 
• Two-layer crosspoint standard 
• Three, four, five or more layers 

to your order 

Additional Features: 

• Fully guided, Closed-entry contacts 
• Shorting plug. Component plug 
• Skip plug 
• Tin-plated contacts standard 

Gold-plated contacts optional 

For further information write or phone 
Programming Products Division 

MAC Panel Company 
Box 5027 • 2060 Brentwood Street 
High Point, North Carolina 27262 
(919) 882-8138 • TWX (919) 883-4923 

See YELLOW SECTION for Local Offices, Phones Page 921 
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MATRIX D SUB-MINIATURE RACK & PANEL CONNECTORS TO MIL-C-24308 

FEATURES OF THE MD 308 

Matrix MD series general purpose connectors are used in applications where 
small size, light weight and reliability are demanded. They feature size 20 
crimp contacts' that are inserted from the rear, released from the rear, and 
removed from the rear. They meet the specifications of MIL·C·24308. 

The gold·plated Matrix MD contacts may be crimped to wire sizes 20, 22 or 
24 with standard MS tools, and are quickly and easily inserted into correct 
position. They are held in position by high strength self·locking retainers, 
and are simply released from the rear with a non·conductive plastic tool which 
cannot damage the contact retainer. 

The insulators in the Matrix MD series are of glass filled diallyl phthalate for 
highest mechanical and electrical strength. The socket contact apertures are 
chamfered at the interface to 'provide fail safe lead·in of pin contacts. Circuit 
identification is clearly printed in white on the face and rear of each dark 
green insulator. The yellow chromate finished cadmium plated steel shells 
incorporate mounting ears, and provide keystone polarization for each of the 
models. 
*Matrix MD 308 crimp contacts conform to the dimensional and materials 

requirements of MS 18281, and may be used with other MIL-C-24308 
connectors. These contacts may be purchased separately from Matrix 
Science in production quantities. 

PERFORMANCE SPECIFICATIONS: 
VOLTAGE RATING 

Sea level: 1,000 VAC 
At 70,000 Feet: 325 VAC 

CURRENT RATING 

CONTACT ENGAGEMENT & 
SEPARATION FORCE 

Minimum: .50 ounces 
(with minimum dia. pin) 

Maximum: 12.0 ounces 
1. Crimp or Solder Contacts 

2. Standard or Float Mounts 

5. Intermateable and Intermountable 
With Existing D Subminiature Can· 
nectars Per MIL·C·24308 

Size 20 contacts: 7.5 amperes, max. 

CONTACT RETENTION STRENGTH 
Contact will not pull out upon 
application of 10 pounds force in 
the direction of mating forces. 

(with minimum dia. pin) 
OPERATING TEMPERATURE RANGE 

-67°F to 257°F 
3. The Most Superior Solder Socket 

Design Available 
6. Shell Sizes Of 9, 15, 25, 37, 50 VIBRATION RESISTANCE 

No interruption of electrical can· 
tinuity longer than 1 microsecond. 
Per Mll·STD 202, method 204, 
condition D. 

7. Instant Delivery 

4. Non.'Magnetic Shells 
8. A Nationwide Stocking Distributor 

Program 

MD308 G F -25 P 1 "'NUMBER SYSTEM I ~ cor~~~:~rt ~~~l~i~ition 
Type of contact. 
1 designates solder. 
2 designates crimp. 
Mating half of connector. 
P designates with pin 

contacts. 
S designates with socket 

contacts. 
Contact arrangement and 
model. 
09 for 9 contact model. 
15 for 15 contact model. 
25 for 25 contact model. 
37 for 37 contact model. 
50 for 50 contact model. 

'----- "IF" (if specified) '= 
Floating mount shells 

'------- Class designation. 
G for general purpose 

connectors with steel 
shells. 

N for non·magnetic can· 
nectars with gold plat· 
ed brass shells and 
Beryllium Copper sock· 
et contact sleeves. 

'--------- Series prefix. 

ASSEMBLY TOOLS 
CRIMPING TOOLS: 

Type MS 3198·1 with MS 3198·5P locator. 
Buchanan Tool Number 612596 with 613533 locator. 
Daniels Tool Number MH 780 with A 13 locator. 

NON·CONDUCTIVE CONTACT REMOVAL TOOL 
Use Size 20 NAS type plastic rear release removal 
tool, or Size 20 MS 18278 tool. 
Matrix part number: 6500·017·20 

CONTACT DURABILITY 
No mechaniCal or electrical defects 
harmful to the operation of the 
connector after 500 cycles of en· 
gagement and disengagement, per 
MIL·C·24308, Para. 3.5.10. 

FACE VIEW OF PIN INSERTS (LAYOUTS) 

MATERIALS: per MIL-P-19833, Type GDI- 30F 

, u 
0000000000000000000 
000000000000000000 
ro u 

37 #20 CONTACTS 

PART A B C 
NUMBER ±.015 ±.010 ±.005 

MD308·9P 1.213 .697 .984 
MD308·9S 1.213 .640 .984 
MD308·15P 1.541 1.025 1.312 
MD308·15S 1.541 .968 1.312 
MD308·25P 2.088 1.583 1.852 
MD308·25S 2.088 1.508 1.852 
MD308·37P 2.729 2.231 2.500 
MD308·37S 2.729 2.156 2.500 
MD308·50P 2.635 2.127 2.406 
MD308·50S 2.635 2.062 2.406 

, " 0000000000000 
000000000000 
14 25 

D 
±.010 
.360 
.308 
.360 
.308 
.378 
.308 
.378 
.308 
.484 
.420 

25 #20 CONTACTS 

E G H 
±.015 ±.010 ±.010 
.494 .759 .422 
.494 .759 .422 
.494 1.083 .422 
.494 1.083 .422 
.494 1.625 .422 
.494 1.625 .422 
.494 2.272 .422 
.494 2.272 .422 
.605 2.178 .534 
.605 2.178 .534 

~
"'m) r-- G ..J. 

@\ ). H 

twoholas I 
.120 ±.OO5 dla. 

PLATING: per QQ-P-4l8, Type II, Claas 2 

PHYSICAL SHOCK RESISTANCE 
No damage or interruption of elec· 
trical conductivity longer than 1 
microsecond. Per Mll·STD 202, 
method 213, condition G. 

, " 
00000000000000000 
"000000000000000033 
00000000000000000 
" 50 

50 .#20 cIDNTACTS 

J K L 
±.010 ±.010 ±.010 

.030 .236 .045 

.030 .243 .045 

.030 .236 .045 

.030 .243 .045 

.039 .231 .060 

.030 .243 .045 

.039 .231 .060 

.030 .243 .()45 

.039 .231 .060 

.030 .243 .045 

~ 
PIn Cont""t· 
5000·007-020 

Sock"t Contact 
5100·014020 I.tel.) 
51oo·014·120Inon-m"lIrHtt'c) 

M 
±.010 
.422 
.429 
.422 
.429 
.426 
.429 
.426 
.429 
.426 
.429 

PLATING: .00010 gold 
over copper slrike (sid.) 

X 
MAX. 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 

MINI-MATE SUBMINIATURE ELECTRICAL CONNECTORS 

MINI·MATE ASSEMBLY TOOLS 
Contact insertion tool, model 90·0001·022 
Contact removal tool, model 90·0002·022 

FEATURES: 

o Shortest and lightest 
subminiature connec· 
tor available in to· 
day's market. 

o Up to 85, low milli· 
volt drop, removable 
crimp contacts on 
.080" centers in '/3 
the space and with '/4 

922 

the weight of minia· 
ture types. 

o Simple, reliable 
assembly 
• Rear insertion of 

contacts 
• Front release 
• Rear removal 

o Positive lock bayonet 
coupling. 

Q 
SHELL NO. OF MAX. 
SIZE CONTACTS 
08 7 
10 19 
12 31 
14 48 
16 61 
18 85 

o Low Engagement 
force. 

DIA. 
.750 
.859 

1.031 
1.156 
1.281 
1.356 

o Electrical contact 
after only .020" 
penetration. 

o Probe proof closed 
entry sockets. o High performance 
silicone grommets 
and interfacial seals 
for environmental 
immunity. 

o 5 key polarization. 

F G 
MAX. MAX. 
1.050 1.323 
1.050 1.323 
1.050 1.458 
1.285 1.548 
1.285 1.683 
1.285 1.683 

o Hard chrome or black 
anodize finish. 

SHELL CONTACTS 
SIZE NO. OF 

08 7 
10 19 
12 31 
14 48 
16 61 
18 85 

No. 
Of :J Uses standard crimp 

tool (MS·3191). Shell Can· A 
o Meets or exceeds ap· 

plicable sections of 
Mll·C·26482, MIL·C· 
81511, MIL·C·38999 
and NAS·1599. 

Size tact 

o Receptacles available 
with glass dielectrics 
for hermetically seal· 
ed applications. 

08 
10 
12 
14 
16 
18 

435 MAPLE AVENUE 
TORRANCE, CALIF. 90503 

(213) 775-2411 
TWX 910-349-6953 

7 
19 
31 
48 
61 
85 

Dia. 
.473 
.590 
.750 
.875 

1.000 
1.123 

See YELLOW SECTION for Local Offices, Phones 

A R S 
DIA. MAX. 

.473 .594 .828 

.590 .719 .954 

.750 .812 1.047 

.875 .906 1.141 
1.000 .969 1.234 
1.125 1.062 1.328 

H 
G + .000 S V 

-.010 Thread 
1.074 .539 .950 9/16·24 
1.199 .655 1.074 11/16·24 
1.387 .818 1.262 7/8·20 
1.512 .942 1.387 1·20 
1.637 1.066 1.512 l1/8·18 
1.762 1.191 1.637 11/4·18 

eem/1969 



i4§"ih,Wd SECTION 2100 
MATRIX TERMINAL JUNCTION SYSTEMS DESIGNED TO MIL-T-81714 
THE MATRIX MODULE 
The Matrix Modu!e is the basis of a new generation of interconnection system 
components introduced by Matrix Science Corporation in 1963. The device is the 
key element in a method of interconnecting an unlimited number of wires. The 
basic unit of a now large group of connection devices using the same concept is 
the MATRIX TERMINAL BLOCK. The Terminal Biock was the first of these modular 
devices and its fundamental concepts have been used in most products now avail· 
able. It is a female contact socket housed in a plastic body which incorporates a 
self locking retainer to hold the male member solidly in place. This device fea· 
tures "closed entry," 
When the male contact is pushed into position with a non·conductive tool, this 
action produces the vitally important wiping action between male and female 
socket contact surfaces which improves can' -tion integrity. 
A further step to protect the environmental immunity of the connection is 
afforded by the addition of resil ient sealing glands around ali wire entries. 
This is an optional part of most Matrix Modules. 
The first Terminal Block had eight female contacts which were all connected to 
a common bus plate. Split·bus units followed to provide a variety of common can· 
nection patterns within a single block. 
A logical progression of product development provided means by which the 
Terminal Blocks became modules of multi·unit assemblies. Any number may be 
combined to provide connection and interconnection for an unlimited number 
of wires. 
The apparent advantages of the Terminal Block method of making connections 
are in weight and space savings, plus connections that are inherently more re
liable than open connections tied to terminal strips and similar devices. The 
most important improvement, though, is a marked increase in design and applica· 
tion flexibility early users found in their change to this simplified interconnec· 

tion method. Because the wire termination employed requires tooling and pro· 
cedures identical to those for connector pins and sockets, and because the term
ination can be attached to a broad range of wire sizes, the Matrix Module has been 
found to provide a fully compatible interconnection system. 

GEN£RAL DESCRIPTION 
TERMINAL BLOCKS, FEEDTHRU BLOCKS 
AND PROGRAMMING BLOCKS 
Terminal Blocks - Matrix Terminal Blocks are used for general purpose inter· 
connection and bussing. They are available in four sizes, the larger of which ac
commodates AWG 12 thru AWG 14 wires, and smaller sizes with which wires AWG 
16 thru 26 may be used. Aluminum rails and end brackets with alpha coding 
for each connection point are used to mount the blocks and form multi-block 
assemblies. 
Feedthru Blocks - Matrix Feedthru Blocks are for general purpose interconnec· 
tion and bussing in applications where circuit wiring must be connected to two 
sides of a panel, bulkhead or patchboard. The same crimp-type male contacts 
used for wire termination and connection to Terminal Blocks are used for Feed· 
thru Blocks as well as the Programming Blocks shown below. Aluminum rails and 
end brackets with alpha coding are used for mounting these modules, and for 
forming multi·block assemblies. 
Programming Blocks - Matrix Programming Blocks are feedthru blocks whose 
connection points on one end do not include the self.locking retainers used in the 
other blocks. Male contacts may be plugged·in and removed from these points 
without tools while connections at opposing paints on the blocks remain locked 
in place. These blocks are used in patch·boarding and similar applications (MTB 
Series only). ---

Track, Terminal Junction 
Module, Feedthru Type 

Track, Terminal Junction 
Module, Feedback Type -

II 
I 

Module, Terminal 
Junction, Feedthru Type 

I 
ModUle, Terminal Junction, 

Feedback Type 

Splices, Wire, 
Removable Contact 

22, 20, 16 and 12 Gauge 

Contacts, Electric, 
Pin. Crimp, Removable 
22, 20, 16 and 12 Gauge 

~{tr1{'~ 

~t'WV§':!:~}i~ Insertion and 
Removal Tools 

STANDARD BUSSING ARRANGEMENTS WIRE SPLICES: MATRIX WIRE SPLICE MWS**E I. ~r~ ~ ~ ~ ~ • ~ ~I· ·'1·· 
:: :,1= =: =; :,= = = =1: : , •• l •••••••• : •••• : 

02 03 04 05 06 07 01 

MODULE LINE NOMENCLATURE 
Multi·Block Assembly 
MIS 20 E *** - *** III [~,.~,~I,',::~~~, ..... " .... m-ber mixed blocks on bussing 

2 digits indicates buss arrange· 
ment all blocks identical 

umber of module blocks per row 
Number of module block rows 
wide 

PART CONTACT EXPLANATION OF PART NUMBER"" 
NO. SIZE MWS E 

MWS22E 22 
MWS20E 20 
MWS16E 16 
MWS12E 12 

I '--- ENVIRONMENTAL 
SERIES WIRE SPLICE 

~~Rl SPLICE/CONTACT 

..... ------- MATRIX WIRE SPLICE 

MRTB SERIES: Module, Removable Feed·Back Type MRTB**E** 
BUSSING ARRANGEMENTS - Size 20 & 22 

-03 -04 
Size 16 & 12 

10 °1°°1 0000 10 ° °°1 0000 
-02 -03 

1° 00 °1 0000 
-04 

1° 01°°1 0000 
-05 

EXPLANATION OF PART NUMBER= 
MRTB ** E ** 

(See Tab Box) 

"A" for Non-Environmental 
liE" for Environmental 

'------ Size 20 for 20 AWG wire 
Size 16 for 16 AWG wire 

1° Ie ° °1 1° ° on 1°1°1°1°1 0000 0000 0000 1°°1° °1 0000 

I I t ~ ,.,"""rr'""m,", 
Environmental Series 
Module 
Module/Contact Size 
Matrix Removable 
Terminal Block 

'-------·Style MTB std. terminal block 
Style MFB std. feed·thru block 
Style MPB program block 

Frame Assembly Kit 
MTB20E*'* 

Style MAP adapter block 

Same as above, except less mod· 
ule blocks. 

Individual Module Block Assembly 

MT~B 2~0 EL=*L* Number System 
2 digits indicates buss arrange· 
ment. Ref.: 01, 02, 03, 04, 05, 
06 and 07. 
"A" for Non-Environmental 
liE" for Environmental 
Size 20'Ior 20 AWG wire 
Size 16 for 16 AWG wire 
Style MTB std. terminal block 
Style MFB std. feed-thru block 
Style MPB program block 
Style MAP adaptor block 

FOR MTB, MFB, MPB and 
MRTB, MRFB & WIRE SPLICES: 
TERMINATION TOOLS and PIN CONTACTS 

- 06 -07 ·09 

MRTB·l0: Rail Assembly, Feed-Back Module 
MRFB SERIES: Module, Removable Feed-Thru 
Type MRFB**E*' 
BUSSING ARRANGEMENTS 

Size 20 & 22 
00-000 
00000 

-01 

Size 16 & 12 

1°=°1 o 0 

-04 -09 

-10 

EXPLANATION OF PART NUMBER= 
M~FB ** E ** I II, '--Bussing Arrangement (See Tab Box) 

Environmental 
Series Module 
Module/Contact Size 
Matrix Removable 
Feed·Thru Block 0000 0000 

-01 
10 °1°°1 0000 

-02 

100 ° °1 0000 
-03 

1010 °°1 
MRFB·1D: Rail Assembly, 

Feed·Thru Module 

100 °°1 0000 1°°1°°1 0000 
-04 -05 

10 ° °1°1 0000 1°1°1°1°1 0000 
·07 -09 

TOOL 
INSERT / REMOVE 

SIZE 20 6500-001·20 
SIZE 16 6500·001-16 
SIZE 12 6500·001-12 

0000 
-06 

10010 °1 0000 
·10 

CONTACTS 
5000·018·22 - 22·24·26 AWG WIRE 
5000·018·20 - 20·22·24 AWG WIRE 
5000·018·16 - 16·18-20 AWG WIRE 
5000-018·12 - 12·14 AWG WIRE 

CRIMP TOOL 
MS·3191 or MS·3198 

matrix science corporation 
eem /1969 See YELLOW SECTION for Local Offices, Phones 923 



I~,ueller clips 
THE WORLD'S LARGEST AND ONLY COMPLETE LINE 

MANUFACTURED FOR GENERAL SALE SINCE 1908 

• AVAILABLE AT JOBBERS EVERYWHERE 

"WE BEGIN WHERE THE WIRE ENDS" 

MUELLER SALES REPRESENTATIVES 
Atlanta, Georgia 30305 
Boston, Massachusetts 
Buffalo, New York 14203 
Charlotte, North Carolina 28205 
Chicago, Illinois 
Columbus, Ohio 43227 
Denver, Colorado 80221 
Detroit, Michigan 48227 
Kansas City, Missouri 64108 
Los Angeles, California 90023 
Memphis, Tennessee 38104 
Miami, Florida 33160 
Minneapolis, Minnesota 55423 
New York, New York 
Ormond Beach, Florida 32074 
Phoenix, Arizona 85016 
Portland, Oregon 97225 
Raleigh, North Carolina 27610 
Salt Lake City, Utah 84117 
San Francisco, California 94111 
Toronto 5, Ontario 
Waco, Texas 76703 

924 

Cartwright & Bean, 3223 Cain's Hill Place, N.W. 
Keene Sales Co., 156 Broad St., Lynn, Mass. 01901 
R. W. Mitscher Co., Inc., Ellicott Sq. Bldg. 
Cartwright & Bean, 625 HarwynDrive 
Ray Klipp Assoc., P. O. 226, Grayslake, III. 60030 
H. H. Seay Co., 1350 Crestwood Ave. 
L. B. Putnam Co, 7111 Larsh Drive 
Hilltronics, Inc., 13720 Puritan Ave. 
K & M Sales Co., 500 Davidson Bldg. 
Maddox Sales Co., 2945 East 12th St. 
Cartwright & Bean, P. O. Box 4760, Crosstown Sta. 
Cartwright & Bean, 20100 N.E. 25th Court 
Arch S. Miller & Son, 6608 17th Ave., So. 
Joseph & Bain, Box 486, Great Neck, N. Y. 11022 
Cartwright & Bean, 779 John Anderson Drive 
Maddox Sales Co., 5709 N. 19th Place 
Richard Legg Co., P. O. Box 25327 
Cartwright & Bean, 1016 Belfast Drive 
L. B. Putnam Co., 3695 Lois Lane 
Maddox Sales Co., 2720 Seventeenth St. 
W. H. Cooper & Co., 1103 Yonge St. 
Sanders·Wiliis Co., P. O. Box 291 

(For delailed informalion, refer 10 Ihe Mueller Clip 
pages in Ihe "Radio Electronic Masler."1 

IN UNIVERSAL USE FOR ALL KINDS OF QUICK, TEMPORARY 

ELECTRICAL CONNECTIONS. PLATED STEEL AND SOLID 

COPPER. INSULATORS IN STANDARD RED AND BLACK, AND 

IN SPECIAL COLORS - WHITE, BLUE, YELLOW AND GREEN. 

"Mini-gatorll and IIMicro-gator" clips to fit the smallest 
crevices in tightly compacted equipment. Separate insulators 
for skin-tight, complete insulation. 

Alligator Clips, including completely insulated model. 

Crocodile Clips. (Nesting teeth.) 

"Pee Wee" Clips, including completely non-ferrous type. 

General purpose test clips with meshing teeth. 

Needle Clips - Twin Clip - Geophone Clips. 

CI ips for Battery Booster Cables and Chargers. 

Heavy duty Test and Battery Clips. 

Large welding ground clamps. 

Appliance ground clamps. 

Separate flexible insulators . 

.. NO. 123 DISPLAY-SELECTOR BOARD, a permanent, gloss· 
~ finish board of our entire line. Shipped complete, set up, 

with items in place over their printed code numbers. We 

absorb much of the cost, charging only $10.00 net postpaid in 
order to provide a unit which solves all quick-testing and clip· 
terminal problems for engineering and design departments, 
manufacturers and laboratories. Order direct from factory. 

QUALITY 
BATTERY 
BOOSTER 
CABLES. 

Heavy duty deSign for the commercial or industrial user who 
knows what he wants. Finely stranded pure copper cable with 
rubber insulation for maximum flexibility in coldest weather. 
6 gao 259 strands #30 wire, 4 gao 413 strands #30. Mueller Hippo
Crips strongly clinched to cable and soldered for maximum current 
flow. Three models: S' and 12' 6 gao 100 amp.; 12' 4 gao 200 amp. t -----------------' Our Reader Service Department will answer your technical I 

questions, and will honor your request for the. latest catalog 
of our complete line. , 

FREE SAMPLE CLIPS AVAILABLE I 
Factory will supply free sample clips for your inspection. I 

I Refer fo complete listing in "Radio Electronic Master. II 

I AVAILABLE AT JOBBERS EVERYWHERE I 

-----------------~ 
FACTOR., 
1589H East 31st St., Cleveland, Ohio 44114 
Telephone: PRospect 1-5225 (Area Code 216) 

eem /1969 



That's right. It's a commercial connector. 
Our Molex Standard. Millions are finding their ' 

way into some of the most exciting circuitry man 
can imagine. For that's our business: creating 
connectors that simplify 
wiring. Speed produc
tion. Assembly. Instal
lation. Servicing. 

For the men who are 
looking for new ideas and 

ways to cut costs. 
In the area of one circuit to sixty 
connections or more, Molex has the 
product. And the design and engineer
ing capabilities to solve the most com
plex wiring and production problems ••• 
fast! We'd like to talk to you about it. 
If you would like a free sample of our 
Molex connector, please 

eem/1969 

write or phone (312) ~ 
969-4550. You , _, 
can make con- l110lex 
nections at • • • '-.J 

See YELLOW SECTION for Local Offices, Phones 925 
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They're new, Molex edge connectors. 
For printed circuit boards. Terminals crimped 

to wires automatically. We have straight-in and 
right-angle types. With and without mounting ears. 

It's another giant step by Molex in helping create 
high-speed, low-cost devices that simplify circuitry. 

Reliable? You bet. The connector has bifurcated 
terminals that provide solid contacts. Yet you can 

slip the connector on and off many times without 
damaging printed circuits. And it's not 

apreloaded unit. Carries only contacts 
required. From nine to twenty-two. 

If you want to save assembly time, steps and money, 
take a close look at this new Molex edge connector. 
For free samples, write or you can make connections 

by calling (312) 969-4550. 

~ 
molex 
'-../ 

MOl~X PRODUCTS 
COMPANY 
Downers Grove, ilL 60615 

eem /1969 
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We call it INCONECT®. Our new Molex 
modular system that provides five ways 

of interconnecting electrical-electronic 
printed circuit assemblies: Two ways to 
connect circuit boards to chassis, three 
ways to interconnect printed circuit boards. 
It's a giant step forward in helping speed 
production and assembly techniques in the 

area of printed circuits. Unique flexibility 
enables you to tailor connector compo-

nents to your specific product needs. 
Easily. Simplifies assembly, testing, servic
ing and model change requirements. It's 
another example of the Molex creative approach 

to circuitry problems. One that demonstrates 
just how reliable and economical ~ 

printed circuit connections , _, 

M.iiij'ffiD SECTION 2100 

can really be. But see for ole 
yourself. Write for details. ~ ,IX 

Or you can make connec- ~ 
tions by calling 

(312) 969-4550. 

MOLEX PROOUCTS COMPANY 
Downers Grove, til. 60615 

See YELLOW SECTION for Local Offices, Phones 927 
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FABRICATED PARTS TERMINAL BOARDS SCORED BOARDS 

FLEXIBLE QUICK D ISiCONNECT FLEXIBLE SCREW TYPE QUICK CONNECT SLOT TYPE PUSH BUTTON 

PUSH BUTTON TERMINAL BLOCKS FLEXIBLE/TERMINAL BLOCKS 

· ., •• ~ . 
BINDING POST BOARDS HEAVY DUTY BINDING POST BOARDS I 

CONICAL TERMINAL STRIPS STANDARD TERMINAL STRIPS 

SPECIAL TERMINAL STRIPS MINIATURE TERMINAL STRIPS 

I DISCONNECT STRIPS CONTACT STRIPS PIN PLUG AND SOCKET I 

928 

TURRET TERMINALS IN MIL AND COMMERCIAL SPECS 

STANDARD AND HIGH FIDELITY SPEAKERS 

A full line. Send for complete catalog. 
The National Tel-Tronics product line appears in full detail with 
complete specifications in THE RADIO MASTER 1969 EDITION. 

See ·YELLOW SECTION for Local Offices, Phones eem/1969 
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COLOR 

I FUSE HOLDERS AND MOUNTING BASES ANODE CONNECTORS 

TIP AND BANANA PLUGS AND JACKS 

BIN DING POSTS 

• 
ALLIGATOR CLIPS INTERLOCK PLUGS 

I COMPLETE LINE OF PHONO PLUGS MICROPHONE CONNECTORS 

COMPLETE LINE OF PHONO CONNECTORS AND JACKS 

TEST PRO DS AN D SETS NYLON TIP JACKS 

TELEPHONE PLUGS TELEPHONE JACKS 

HARDWARE FOR COLOR T.V. 
Terminal strips, interlocks, light shields, We have illustrated on these two pages the various categories of parts 
anode connectors, and specials to your that National Tel-Tronics manufactures. For more detailed information 
specifications. send for our 54 page catalog. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 929 



SECTION 2100 multi, •• 
CONNECTORS- MULTI-CONTACT-MULTI-PURPOSE 
BASIC CONNECTORS-MODULE UNITS 

40 CONTACT UNITS 

~ 
1 '-, Il.r:_I_ ," 

JHOlE5BOTHsroES 

[ 

1 -1 
~_31.4±O.1---j 

;~!f:' i"7±0.1~ 
:; + ~ 

~u 
! 16±0.1 

Z.B:!.:~:~ DIA. 9.5 ±O.30fEP 

J HOLES BOHl51DES 

SPECIFICA TlONS 
Ambient Temperature Range - - 55°C to 
+85°C. 
Insulation Resistance - Greater than 5 x 
10' megohms at 500 V.D.C. conductor to 
frame and between conductors with a 35% 
relative humidity at 25°C. 
Dielectric Strength - Measured between 
conducting parts and frame, breakdown 
voltage is in excess of 2000 volts R.M.S. 

TYPE D & E CONNECTORS 
These compact and highly efficient plug 
and receptacle type connectors are de
signed for electronic applications of cable
to-fixture to provide maximum connection 

TYPE D CONNECTORS 
This connector features a handy locking 
bolt for securing the plug to the recep
tacle and a removable cover with captive 
screw for rapid wiring or inspection. 

dimensions type D 
plug 

40 3.949 3.042 

60 5.209 4.302 

80 6.469 5.562 

100 7.729 I 6.822 

3.514 

4.774 

6,004 

I 7.294 J 

20 CONTACT UNITS 
MALE FEMALE 

[~ ~ 
756 ~" lij'" ~D 0 0 0 ~~ 

Tinned Area 

when measured for one minute at sea level. 
.contact Resistance - Measured between 
soldering points, average resistance is 14 
milliohms (silver) 7 milliohms (gold), mea
sured with an open circuit voltage of .100 
volts and a short circuit current of .100 
Amperes D.C. 
Contact Rating - Measured on a single 
contact basis with contact in rest position, 

concentration in minimum space. They are 
available in 40, 60, 80 and 100 contact 
assemblies with either solder or taper tab 
terminals. A permanent cable clamp is ad
justable to accommodate varied cable sizes. 

TYPE E CONNECTORS 
The handy drawer type handle on the plug 
of this connector unit permits instant plug
in and disconnect for rapid change of pre
programmed components or systems. 

dimensions type E 

~o 3.324 3.042 3.484 

60 4.584 4.302 4.744 

80 5.844 5.562 6.004 

100 7.104 .1 6.822 .1 - 264 J 

PRICES 
20 TERMINAL CONNECTOR UNITS 

Stock Contact list 
Number Material Description Price 

001411 Silver Male Jack $ .39 each 
001412 Silver Female Socket .39 each 
508939 Gold Male Jack 1.00 each 
508942 Gold Female Socket 1.00 each 

40 TERMINAL CONNECTOR UNITS 

Stock Contact List 
Number Material Description Price 

526968 ,Silver Female Socket $ .75 each 
526969 Silver Male Jack .75 each 
557855 Gold Female Socket 2.00 each 
557856 Gold Male Jack 2.00 each 

the current rating is three (3) amperes: 
When severa I adjacent contacts, a're re
quired to carry the same maximum load, 
current rating should be reduced to two 
amperes (2) per contact. Maximum per
missible circuit breaking current Qn each 
contact is 500 millamperes at 48 V.D.C. 
Mechanical Life - Standard connector unit 
withstands 4000 plug-in operations with 
negligible mechanical wear. 
Finish - On all metal parts, where practi
cal zinc plate, chromate to MIL-F-14072 is 
used, to ensure maximum resistance to 
corrosion. 
Size - See specifications on next page. 
Weight 1 lb. (100 pin connector, plug and 
receptacle). 
Capacitance- Measured between contacts 
and frame, 3.2 PF average at 1 kilocycle. 
contact Pressure - 250 grams (average). 
Initial Engagement Force-70 grams per 
individual contact (approx.). 
Retention Force - 50 grams per individual 
contact measured by straight pull test. 
Terminals - Available with solder to taper 
tab terminals in mill-tinned Nickel Silver 
or Gold Plated Nickel Silver. 

PRICES 
CONNECTOR 

OPTIONS TYPE D TYPE E 

'" 
~ ~~ 

u 
~'" ~~ '" '" "'" .0._ .... ,,«> 

bO" 
.0 

~ 
.0 

" Eo. t::~E 
~~ 

tE tE " "- c:: ~~ «>" .;:; «>" 
0. Zo o.z 0. o.z 

040 S F P 513945 $5.40 521165 $6.05 
040 S M R 513947 2.20 513948 1.45 
040 T F P 517463 5.40 521166 6.05 
040 T M R 517839 2.20 517818 1.45 
040 S M P 517455 5.40 521167 6.05 
040 S F R 517840 2.20 513975 1.45 
040 T M P 517471 5.40 521168 6.05 
040 T F R 517841 2.20 517820 1.45 

, 060 S F P 513925 6.10 521169 6.70 
060 S M R 513927 2.90 513928 2.10 
060 T F P 517464 6.10 521170 6.70 
060 T M R 517843 2.90 517822 2.10 
060 S M P 517456 6.10 521171 6.70 
060 S F R 517844 2.90 513976 2.10 
060 T M P 517472 6.10 521172 6.70 
060 T F R 517845 2.90 517824 2.10 

080 S F P 512241 6.70 521173 7.30 
080 S M R 512240 3.40 513934 2.75 
080 T F P 512238 6.70 521174 7.30 
080 T M 'R 512237 3.40 513935 2.75 
080 S M P 517457 6.70 521175 7.30 
080 S F R 517848 3.40 513977 2.75 
080 T M P 517473 6.70 521176 7.30 
080 T F R 517849 3.40 517827 2.75 

100 S F P 513936 7.55 521177 8.10 
100 S M R 513938 4.35 513939 3.50 
100 T F P 517466 7.55 521178 8.10 
100 T M R 517852 4.35 517829 3.50' 
100 S M P 517458 7.55 521179 8.10 
100 S F R 517853 4.35 513978 3.50 
100 T M P 517474 7.55 521180 8.10 
100 T F R 517854 4.35 517831 3.50 

o !i\IlfiflfiiJ~f1Jl fii!!n ~fiiiJ~~f1fiiiJ Electron~tics Division/Galion, Ohio 44833/419-468-8100 g /J'JI1l/I1rlJ U II1l /s~/s/J;:J U IrlJU/J;:J A subSidiary of United Utilities, Incorporated 
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RACK and PANEL CONNECTORS 
For QUICK REACTION to your connector needs, come to POSITRONIC INDUSTRIES. 
Military and Industrial quality Rack and Panel connectors readily available as standard 
catalog products. Any catalog listed connector may be promptly modified for our cus
tomer's special applications. Most cataloged connectors shipped within 10 days. Special 
connectors will be designed and shipped 21 to 90 days after design approval. 

RECTANGULAR REMOVABLE CONTACTS 

Mil-C-22857, 14, 18, 20, 26, 34, 50, 66, 75 and 104 contacts. Crimp and 
solder contacts for #16 through #24 A WG wire. Hoods, shells, guide pins, 
sockets and polarizing jackscrews available. DAP molded connector bodies. 

MINIATURE RECTANGULAR 

Mil-C-8384, 7 to 50 contacts. Guide pilots, sockets, hoods, shells, and screw 
locks standard accessories. Solder pot #20 AWG wire contacts. MME and 
DAP moldings. 

MINIATURE HEXAGONAL 

Mil-C-8384, 4 to 9 solder pot contacts #20 A WG wire. Threaded bodies o/s -24, 
1/2 -20 in MME and DAP. Mounting accessories and hoods available . 

SUBMINIATURE HEXAGONAL 

2 and 3 solder pot contacts #24 A WG wire. 14 -20 threaded body in MME and 
DAP. Hood and mounting accessories available. 0/16 Hex dia. length mated 
connectors including hood % max. 

PRINTED WIRING & TEST POINT 

6, 8, 10, 12, 15, 18,22, 25 contacts, tuning fork, .156 and .150 spacing. Ji6 
thick boards. MME and DAP bodies. 

Free 32 page Handbook of Standard Connectors 
containing complete electrical and physical data 
of our connectors is available upon request. 

Write, telegraph or telephone us at 

G OR N CO NNE C TOR D IV I 5 ION 
POSITRONIC INDUSTRIES, Inc. 
1906 5. STEWART, SPRINGFIELD, MISSOURI 6S804 • PHONE: 417·883·3434 

See YELLOW SECTION for Local Offices, Phones 931 



SECTION 2100 '44""1". 
POMONA ELECTRONICS 

Pomona Banana Plug and stack·up accessories 
are of the highest quality - tough thermoplastic 
- molded directly on to the metal body of plugs 
and connectors for maximum strength, moisture 
res.istance and insulative properties: 

General Specifications listed below apply to items 
using banana plugs in this catalog. 

FEATURES ... 
• One piece beryllium copper heat treated 

spring for maximum long life. 
• Rounded spring design results in maximum 

contact area. 
• STACK-UP feature allows an unlimited 

number of connections at the same 
electrical point. 

SPECIFICATIONS ... 
• Fits standard 0.166 dia. banana jacks. 
• Spring, beryllium copper alloy 170 

per QQ-C-533. 
• Plug body, Brass per QQ-B-626. Compo 22. 
• Nickel plated per QQ-N-290, Class 2. 
• Contact resistance less than 0.001 ohms 

per banana plug. 

RATINGS Models: MOP; MOP-ST; 1330; 1330-ST; 2970 

• Capacity 

• Current 

• Voltage 

• Temperature 

0.8 pi to 10 MC 

15 Amps. Cant., 30 Amps. Int. 

5000 W.V. D.C. 

_25°C to +85°C, operating temp. 

TRIPLE BANANA PLUG 

[ill] Triple banana plug on 3/4" centers; set 

r r t screws secure leads. Ideal forbalanced line 
2 conductor shielded cable assemblies. Ba
nana jacks permit top Stack-up for multiple 
connections. 
COLORS: Black, Red. 

QUANTITY II MODEL 2970 (Specify Color) DISC. CODE NET 1.25 

MODEL MDP·ST 

DOUBLE BANANA PLUG WITH 
SOLDER TURRET TERMINALS 

Similar to Model MOP, except has solder tur· 
ret terminals for permanent noise-free con
nections of cables and components. Double 
banana .plug on 3k" centers; banana jacks per
mit .top Stack·Up for multiple connections. 

COLOR: Black 

QUANTITY II NET .85 
DISC. CODE 

ACTUAL SIZE 

~ 

1 D .31 

I GROUND 1.56 
MARKER 

.18 
.56 

DOUBLE BANANA PLUG 

[] 

Double banana plug on %" centers; set screws 

I I. 
secure leads; simplifies c. able construction or 
component mounting; banana jacks permit top 
Stack-Up for multiple connections. 

COLORS: Black, Brown, Red, Orange, Yellow, 
Green, Blue, Violet, Gray, White. 

QUANTITY II NET .75 
MODEL MOP (Specify Color) DISC. CODE 

COMPONENT MOUNTING DOUBLE BANANA PLUG 

Double banana plug on %" centers; set screws 
secure !'eads; features recess for mounting small 
components; banana jacks permit top Stack·Up 
for multiple connections. 

COLORS: Black, Red 

MODEL 1330 (Specify Color) 
QUA.NTlTY" NE·T .75 

DISC. CODE" 

COMPONENT PLUG WITH SOLDER 
TURRET TERMINALS 

~
-]l Similar to Model 1330, except has solder turret 

.

. . .. . . term. _ina. Is for permanent noise-free connections 
of components, etc. Double banana plug on 3k" 
centers: Banana jacks permit top Stack·Up for 
multiple connections. 

COLORS: Black, Red. QUANTITY _ 
DISC. CODE" 

MODEL 1330·ST (Specify Color) NET .85 

932 See YELLOW SECTION for Local Offices, Phones eemjl969 
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POMONA ELECTRONICS 

SOLDERLESS BANANA PLUG -STACK·UP 

I -@ Wire firmly held .n place w.th rnternal set screw, ehm-

m 
I;::~ .natlng solderrng Assembly of test leads simplified. 

Y r,'" UPPER: Banana jack, 166 dla ; Brass, nickel plated I ,'LOWER: Banana plug, one piece n.ckel plated beryl-i i't t: hum copper spring fnr use with standard 0 166 dla. 
1 ~ I banana Jack 

00 J I COLORS: Black, Brown, Red, Orange, Yellow, Green, 
~ Blue, V.olet, Gray, White. 

L 
QUANTITY'" NET 50 MODEL 1325 (Specify color) DISC. CODE M . 

SOLDERLESS BANANA PLUG 
.l7l D,a. WITH SAFETY COLLAR -STACK·UP 
~~~;~~~~-~~. 56, 

_ ___ Features: Integral safety collar insulates exposed wire 
J ~ .44 leads Wire firmly held in place with Internal set screw, 

j I Dia. eliminating soldering. Assembly of test leads simplified 

1 r- ;~:. UPPER: Banana jack, 166 dla ; Brass. nickel plated. 

'
~'66 LOWER: Banana plug, one piece nickel plated beryl

, Dia. hum copper spnng for use with standard 0 166 dla 
~ I -- -Lbanana jack 

1. 55 "c -- ,COLORS: Black, Brown, Red, Orange, Yellow, Green, 

ITl I r-= _18 Blue, Violet, Gray, White. 

llJ LLJI 
QUANTITY'" NET 50 MODEL 1825 (Specify Color) DISC. CODE'" • 

BINDING POSTS TO DOUBLE BANANA PLUG 

MODEL 1286 

Features insulated binding posts on %" centers for rapid 
mounting and interchangeability of components. Binding 
posts allow top Stack·Up for multiple connections. Side 

iIJ 
Stack-Up provided by thru-holes in plug 
body. 
UPPER: Insulated double binding posts, 
on %" centers. Cross holes (.166 dia.) 
in body provide side Stack·Up connections. 
LOWER: Double banana plug, on %" 
centers. 

COLORS: Body, Black. Binding Posts, 
Black/Red. 

QUANTITY'" NET 2 50 
OISC. CODE'" • 

BINDING POST TO SINGLE BANANA PLUG 

Features insulated binding post. Binding post al
lows top Stack-Up for multiple connections, Side 
Stack-Up provided by thru-hole in plug body. 
UPPER: Insulated binding post. Cross hole (.166 
dia.) in body provides side Stack-Up connections. 
LOWER: Single banana plug, one piece nickel 
plated beryllium copper spring for use with stan
dard 0.166 dia, banana jack. 
COLORS: Black, Red, 

MODEL 2894 (Specify color) 
QUANTITY'" 

DISC. CODE.aII NET 1.50 

MODEl 1855 

METAL SHORTING BAR 
Low profile, nickel plated brass shorting 
bar. Double banana plugs on 3A''' centers 
swaged to 3/32" thick brass bar. Resis
tance, less than 1.5 milliohms installed. 
Current rating: 15 Amps. Cont., 30 Amps. 
Int. 

QUANTITY _ 
DISC. CODE'" NET .75 

'g.id,'. SECTION 2100 

BANANA PLUG ACCESSORIES 

INSULATED SHORTING BAR 
Ideal as a connecting link for use with 
%" spaced banana jacks. Banana plugs 
internally solder-bonded with #14 AWG 
wire. Banana jacks provide top Stack·Up. 
Cross holes (.166 dia.) in body provide 
side Stack-Up connections. Resistance less 
than 1.5 milliohms installed. Current rat
ing 15 Amps. Cont., 30 Amps. I nt. 
"Shorting Bar" marked on top of plug. 

COLORS: Natural, Black, Red. 

MODEL MDP·S (Specify Color) D~Lf.'~1'6~ II NET 1.25 

(OHMS) 50 
75 

120 
130 

MOLDED PRECISION RESISTOR 

IIi 
200 
250 
500 
600 

Ideal where rapid interchange of resistance 
values is required. Used in breadboarding, 
R&D labs., Standards, Terminations, etc. 
Deposited carbon 10/0 resistor, '12 watt, 
molded internally. Resistor soldered to 
double banana plug, on 3/4 centers. Top 
Stack-Up provided for multiple connections. 
Cross holes (.166 dia.) in body provide 
side Stack-Up connections. Resistance value 
stamped on top of plug. 

1K lOOK 
5K 

10K 
20K 

200K 
250K 
500K 

1 Meg. 
2 Meg. 
5 Meg. 

10 Meg. 
150 900 50K 

O E MOP R QUANTITY II NET 275 MOL . (Specify Value) DISC. CODE • 

ADAPTER - .080 TIP JACKS 
TO DOUBLE BANANA PLUG 

MODEL 1845 

Permits .080 Tip plugs to be used with 
equipment having banana jacks. 

UPPER: Tip jacks, beryllium copper, gold 
flaShed; spaced on %," centers to accept 
.080 dia. pin tip plugs. 

LOWER: Double banana plug, on %" cen· 
ters, nickel plated. Cross holes (.166 dia.) 
in body provide side Stack-Up connections. 
COLOR: Black. 

QUANTITY'" 
DISC. CODE", NET .85 

DOUBLE BANANA PLUG SPLICE 
Provides rapid method for splicing .;;-
cables. Reduces necessity of storing 
extra long cables. Molded thermo
plastic body eliminates shock hazard 
by completely enclosing banana plug [jl ;~:!:~. b:~:~~ j:~~:~ 

.166 dia., on JAil cen· 
ters. 
COLORS: Black, Red. 

QUANTITY II 
MODEL 1823 (Specify color) DISC. CODE • NET .50 

SINGLE BANANA PLUG SPLICE ~1~:t 
.38 @ 

Provides rapid method for splicing sin· 
gle banana plug patch cords. Reduces ~ 
the necessity of storing extra long patch 4, '1 

cords. Molded thermo-plastic bodyelimi- I 
----""T

a 'n nates shock hazard by completely encl~s. .09 

ing banana plug contact. Brass, nickel 1. 50 

plated banana jack, .166 dia. 4=09 
COLORS: Black, Red. L 
Standard Package: 10 (per color) 

MODEL 1829 (Specify color) D~~~~1'6~ II NET .25 ea. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 933 
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COMPONENT MOUNTING - TIP JACkS TO 
DOU BLE, PIN' TIP' PLUG -- SET SCREWS 

Features set screws on side of body to 
secure leads or components. Recess per
mits mounting of small component parts. 
UPPER: Tip jacks, beryllium copper, gold 
flashed,spaced on 3,4" centers, to ac
cept .080 dia. pin tip plugs. 
LOWER: Pin tips, .080 dia. on 3,4'" cen
ters. Brass, nickel plated. 
COLORS: Black, Red. 

MODEL 2192 (Specify color) QUANTITY - NET 1.85 DISC. CODE'" 

COMPONENT MOUNTING PLUG
BANANA JACKS TO DOUBLE PIN TIP 

MODEL 1858 

-SET SCREWS 

[] 
Permits single or double benana plugs to 
be used in equipmenl having tip jacks. 
Features recess for component .mounting. 
Internal set screws firmly secure wire leads. 

UPPER: Banana jacks, .166 dia., on %" 
centers. Brass, nickel plated. 
LOWER: Pin tips .0'80 dia. on 'k" cen· 
lers. Brass, nickel plaled. 
COLOR: Black. 

QUANTITY'" NET .75 
DISC. CODE ~ 

PLUG - COMPONENT MOUNTING
DOUBLE PIN TIP PLUG-SOLDER TURRETS 

[] 
Features recess for mounting components. 
Gold flashed solder turrenl lerminals for 
permanent noise-free connections. 
UPPER: Tip jacks, beryllium copper, gold 
flashed; spaced on %" cenlers to accepl 
. 080 dia. pin tip plugs. 
LOWER: Pin tips, .080 dia. brass, nickel 

• plaled. 
COLORS: Black, Red. 

MOD ' 9 QUANTITY II NET 85 EL 1 04 (Specify color) DISC. CODE • 

INSULATED SHORTING BAR 

MODEL 1730 
(Specify color) 

MODEL 2072 

Used as a connecting link with equipment 
having lip' jacks. Plugs internally solder 
bonded wilh 14 AWG wire. Top slack·up 
feature. 

Current raling: 5 AMPS. conI., 10 AMPS. 
into "Shorting 'Bar" marked, on t;p of 
plug. 
UPPER: Banana jacks, .166 dia. on 'k" 
centers. Brass, nickel plaled. 
LOWER: Pin tips, .080 dia. on 'k" cen
ters. Brass, nickel plaled. Cross holes 
(.166 dia.) in body provide side Slack-Up 
connections. 
COLORS: Black, Red. 

QUANTITY DISC., CODE a 
METAL SHORTING BAR 

NET 
.75 

Used as a connecting link 'With equip
mert having tip jacks. Low profile, nickel 
plated brass shorting bar. Double pin tip 
plugs on 3,4" centers swaged to %2" 
thick brass bar. 
RESISTANCE: Less than 1.5 milliohms 
Instillied. 
CURRENT RATING: 5 Amps Cant., 10 
Amps Int. 

QUANTITY'" 
DISC. CODE~ NET .75 

MODEL 2978 

Features insulated binding posts on 'l4" centers 
for rapid mounting and interchangeability of com
ponents. Binding posts allow top Stack·Up for 
multiple connections. Side Stack·Up provided by 
thru-holes in plug body. 
'UPPER: Insulated double binding posts on 'l4" cen
ters. Top and side,stack-up connectors (.166 dia.). 
Cross holes (.166 dia.) in body provide side Stack
Up connections. 
LOWER: Pin tips, .080 dia. on :y." centers. Brass, 
nickel plated. 
COLORS: lIody, Black, Binding Posts, Black/Red. 

QUANTITY" 
DISC. CODE iii NET 2.25 

BINDING POST TO SINGLE PIN TIP PLUG 

rn 
Features inSUlated binding post. Binding post al
lows top Stack-Up for multiple connections. Side 
Stack-Up provided by thru-holes in plug body. 
UPPER: Insulated binding post. Top and side Stack
Up connectors {.166 dia.}. Cross hole (.166 dia.) in 
body provide side Stack-Up connections. 
LOWER: ,Pin tip, .080 dia. brass, nickel plated. 
COLORS: Black, Red. 

QUANTITY'" 
MODEL 2953 (Specify color) DISC. CODE ~ NET 1.35 

SOLDERLESS PIN TIP PLUG-STACK-UP 

Wire firmly held in place wilh inlernal set screw, elim· 
inaling soldering. Assembly of lesl leads simplified . 
UPPER: Tip jack, beryllium copper, gold flashed; ac
cepts .080 dia. pin. 
LOWER: Pin tip, .080 dia., brass, nickel plaled. 
COLORS: Black, Brown, Red, Orange, YellOW, Green, 
Blue, Violel, Gray, While. 

MODEL QUANTITY'" NET .95 1922 (Specify color) DISC. CODE ... 

ADAPTER - BANANA JACK TO PIN TIP 

MODEL 1432 

Permits standard Single banana plug patch cords 
to be used wilh equipment having tip jacks. 
UPPER: ,Banana jack, .166 dia. Brass, nickel 
plated. 
LOWER: Pin tip, .080 dia. Brass, nickel plaled. 
Cross hole (.166 dia.) in 'body provides side Stack-

Up connection. Standard Package: 
COLORS: Black, Red. 10 (per color) 

(Specify Color) Dg~~~-g6~ II NET .15 ea. 

ADAPTER - .080 TIP JACK 
TO BANANA PLUG 

Permils .080 dia. pin tip, palch cords 10 be used wilh equip
ment having banana jacks. Insulalion molded 10 plug body. 
UPPER: Tip jack, beryllium copper, gold flashed. Accepts .080 
dia. pin. 
LOWER: Banana plug, one piece nickel plaled beryllium cop· 
per spring for use with slandard 0.166 dia. banana jack. Cross 
hole (.166 dia.) in body provides side Stack·Up conneclion. 
COLORS: Black, Red. 

MODEL 1809 (Spe.'cify Color) QUANTITY'" NET .75 
DISC. CODE IiII 
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POMONA ELECTRONICS 

ADAPTER - BNC RECEPTACLE 
TO DOUBLE BANANA PLUG 

~ 
Permits BNC plug to be used with equipment 

{
l=-:j having banana jacks. Excellent for adapting 

laboratory VTVM, oscilloscopes and signal gen
,~ erator inputs tr readily available coaxial cables. 

UPPER: BNC receptacle. 
LOWER: Double banana plug, on 3k" centers. 
Cross holes (.166 dia.) in body provide side 
Stack-Up connections. 

MODEL 1269 

MODEL 1270 

MODEL 1296 

MODEL 1452 

MODEL 1645 

COLOR: Black. _ 

QUANTITY DISC. CODE'" NET 2.85 

ADAPTER - BNC PLUG 
TO DOUBLE BANANA PLUG 

Permits BNC receptacle to be used with equip
ment having banana jacks. Minimizes- number 
of coaxial connections for maximum efficiency. 

UPPER: BNC plug. 
LOWER: Double banana plug, on %" centers. 
Cross holes (.166 dia.) in body provide side 
Stack-Up connections. 
COLOR: Black. 

QUANTITY" NET 3.85 
DISC. CODE'" 

ADAPTER - BINDING POSTS 
TO BNC PLUG 

Permits single or double banana plugs to be 
used with equipment having BNC receptacle. 
Excellent for use with laboratory oscilloscopes. 
UPPER: 1nsulated binding posts, on %.''' cen· 
ters with .166 dia. banana jacks. Cross holes 
(.166 dia.) in body provide side Stack·Up con· 
nections. 
LOWER: BNC plug. 
COLOR: Body, Black. Binding Posts: Black/ 

Red. QUANTITY _ NET 485 
DISC. CODE IIiII . 

ADAPTER - BINDING POSTS 
TO BNC RECEPTACLE 

Permits single or double banana plugs to be 
used with equipment having BNC plug. 
UPPER: I nsulated binding posts, on %" cen· 
ters with .166 dia. banana jacks. Cross holes 
(.166 dia.) in body I1,rovide side Stack·Up con· 
nections. 
LOWER: BNC receptacle. 
COLOR: Body, Black. Binding Posts: Black/Red. 

QUANTITY'" 
DISC. CODE IIiII NET 4.85 

ADAPTER - BNC RECEPTACLE 
TO SHIELDED BANANA PLUGS 

Permits BNC plug to be used with equipment 
having banana jack binding posts. Black ano' 
dized aluminum shield reduces noise Pick-up 
more than 70 DB. Ideal for low level inputs to 

'il--Jl-:~ ,. , 
I ~ I 
, I , , 
, , , , , , 
L _______ J 

oscilloscopes, wave analyzers, etc. 

UPPER: BNC receptacle. 
LOWER: Shielded double banana 
plug, on %" centers. 

QUANTITY 
DISC. CODE II 

NET 3.45 

i4§""Wffid SECTION 2100 

BNC ADAPTERS 

Now! Increase the flexibility of 
your laboratory with the use of 
POMONA molded test acces· 
sories. 

Minimize the necessity of stock· 
ing a large quantity and variety 
of coaxial cables by using 
POMONA molded adapters. 

Tough thermo·plastic material 
molded to plug body or con· 
nectors insures maximum 
strength, moisture resistance 
and excellent i nsulative prop· 
erties. 
POMONA ELECTRONICS adap· 
ters are designed and engi· 
neered with you in mind, from 
the selection of the best in 
materials, incorporated with a 
quality control program that 
enables us to offer to you, 
products that are unequalled 
in reliability and quality. 

Complete engineering facilities 
are offered to our customers 
for special adapter problems 
that may arise. 

ADAPTER - SIGNAL ISOLATOR - BNC 
RECEPTACLE TO DOUBLE BANANA PLUG 

Permits BNC male connector to be used with equipment having 
banana jacks. General purpose ceramic capacitor molded internally, 

Rated @ .01 mfd ±20%, 200 WVOC. Insulation : ?r. I "",bo" " .... m~,"m' m' •. , ... , ,,, ,.,,,. "l ing DC signals from VfVM inputs and signal gen-
~ erator outputs. 
o UPPER: BNC receptacle. 

Q ? LOWER: Double banana plug, on %" centers. 
-V t Cross holes (.166 dia.) in body provide side 

Stack·Up connections. 

MODEL 1868 COLOR: Blue. II NET 7 85 
QUANTITY DISC. CODE • 

MOOEL 
1656·1 
1656·2 
1656·3 
1656·4 

ADAPTER - BNC MATCHING PAD 
Adapts 600 OHM sources to 50, 75 or 93 OHM 
cables. Excellent for matching signal generators and 
VTVM's to standard coaxial cables. Ideal for receiver 
alignment. Molded in deposited carbon resistors 
1%, %W. 
UPPER: BNC receptacle. 

L-........:.:'-' --' LOWER: Double banana plug, on %'" centers. 

COLOR 
Yellow 
Red 
White 
Blue 

Cross holes (.166 dia.) in body provide side 
Stack-Up connections. 

RANGE-OHMS 
600 to 50 

NET 
10.85 
10.85 
10.85 
10.85 

QUANTITY 
DISC. CODE 

600 to 75 
600 to 93 II 
300 to 50 

ADAPTER -BNC RECEPTACLE TO 
SHIELDED BANANA JACKS 

Permits BNC plug to be used with equipment hav· 
ing banana plugs. Black anodized aluminum shield 
reduces noise pick·up more than 70 DB. Ideal for 

low level inputs to oscilloscopes, Jr-:I wave analyzers, etc. '1-- ~ UPPER: BNC receptacle. 
: ~ : LOWER: Shielded double banana 
: 0 \ jacks, on 3.4" centers. 
, , COLOR: Black. 
, , 

MODEL 1681 
~ _______ J QUANTITY'" NET 3' 45 

DISC. CODE iii! . 
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POMONA ELECTRONICS 

ADAPTER - TNC RECEPTACLE 
TO DOUBLE BANANA PLUG 

Permits TNC plug to be used with equipment 

I i" I ",,'"' .,"'"' ,... ""ct ,,, 00 ,.",,"' "jG modern control systems to laboratory test equip-
N ment. 
0' UPPER: TNC receptacle, 

LOWER: Double banana plug, on 34" centers. 
Cross holes U66 dia,) in body provide side 
Stack·Up ,connections. 

COLOR: Black, ... NET 5.85 
MODEL 1340 QUANTITY DISC, CODE IiII 

ADAPTER - TNC PLUG 
TO DOUBLE BANANA PLUG 

I[hrl Permits TNC receptacle to be used with equip· 

~:-=~ ment having banana jacks. Minimizes'your stock 
G of coaxial cables. 
~ UPPER: TNC plug, 

¢ ? LOWER: Double banana plug, on %" centers, 
-j, 'It Cross holes U66 dia,) in body provide side 

Stack-Up connections. 

MODEL 1981 COLOR: Black, ... NET 6.85 
QUANTITY DISC, CODE iii! 

MODEL 1982 

MODEL 1976 

MODEL 1975 

ADAPTER - BINDING POSTS 
TO TNC PLUG 

Permits single or double banana plugs to be 
used with equipment having a TNC receptacle, 
Exceptional for signal insertion with rapid in
terchangeability of terminations. 
UPPER: Insulated binding posts, on %" cen· 
ters with ,166 dia. banana jacks. Cross holes 
(.166 dia.) in body provide side Stack·Up con· 
nections. 
LOWER: TNC plug. 
COLOR: Body, Black. Binding Posts: Black/ 
Red. 

QUANTITY - NET 6.85 
DISC. CODE'" 

ADAPTER - BINDING POSTS 
TO TNC RECEPTACLE 

Permits single or double banana plugs to be 
used with equipment havin'g TNC plug. Useful 
for rapid interconnection of systems and com
ponents. 
UPPER: Insulated binding posts, on %" cen· 
ters with .166 dia, banana jacks. Cross holes 
P66 dia.) in body provide side Stack·Up con
nections. 
LOWER: TNC receptacle. 
COLOR: Body, Black .. Binding Posts: Black/ 
Red. 

QUANTITY'" NET 5.85 
DISC. CODE iii! 

ADAPTER - TNC RECEPTACLE 
TO SHIELDED BANANA PLUGS 

Permits TNC plug to be used with equipment having 
banana jack binding posts. Black anodized alumi-

rl--Jl-~\ ,. , 
: ~ : 
I I 
, I , , 
I I L _______ .J 

num shield reduces noise pick
up more than 70 DB. 
UPPER: TNC receptacle. 
LOWER: Double bana'na plug, 
on %" centers. 
COLOR: Black. 

QUANTITY'" 
DISC. CODE Ilia 

NET 4.85 

ADAPTER - TYPE liN" RECEPTACLE 
TO DOUBLE BANANA PLUG 

MODEL 1740 

MODEl 1796 

Permits Type UN" plug to be used with 
equipment having banana jacks. Ideal for 
connecting R.F. equipment to conventional 
test equipment. 

UPPER: Type "N" receptacle. 
LOWER: Double banana plug, on %" cen
ters. Cross holes (.166 dia.) in body provide 
side Stack-Up connections. 
COLOR: Black. 

QUANTITY'" 
DISC. CODE .. NET 5.85 

ADAPTER - TYPE "N" PLUG 
TO DOUBLE BANANA PLUG 

1770 

Permits type "N" receptacle to be used with 
equipment having banana jacks. 
UPPER: Type "N" plug. 
LOWER: Double banana plug, on %" centers. 
Cross holes (.166 dia,) in body provide side 
Stack·Up connections. 
COLOR: Black. 

QUANTITY'" 
DISC. CODE'" NET 5.85 

ADAPTER - BINDING POSTS 
TO TYPE liN" PLUG 

Permits single or double banana plugs to be used with 
equipment having Type "N" receptacle. Binding posts 

allow component insertion. 

UPPER: Insulated binding posts, on %" cen
ters with .166 dia. banana jacks. Cross 
holes (.166 dia.) in body provide side Stack· 
Up con nections. 
LOWER: Type UN" plug. 
COLOR: Black. Binding Posts: Black/Red. 

QUANTITY - NET 5.85 DISC. CODE I11III 

ADAPTER - BINDING POSTS 
TO TYPE liN" RECEPTACLE 

MODEL 1992 

MODEL 1983 

Permits Single or double banana plugs to 
be used with equipment having type "N" 
plug. Useful for rapid interconnection of 
systems and components. 
UPPER: I nsulated binding posts, on %" 
centers with .166 dia. banana jacks. Cross 
holes (.166 dia.) in body provide side Stack· 
Up connections. 
LOWER: Type "N" receptacle. 
COLOR: Body, Black. Binding Posts: Black/ 
Red. 

QUANTITY II NET 5.85 
DISC. CODE 

ADAPTER - TYPE UN" RECEPTACLE 
TO SHIELDED BANANA PLUGS 

Permits type "N" plug to be used with equip· 
ment having banana jack binding posts. Black 

Anodized aluminum shield reduces 

'1-' noise pick-Up more than 70 DB. r'I---J '\ UPPER: Type "N" receptacle. 
:~ : ~:~E:e:nt~~~ble banana plug, on 

: a : COLOR: Black. 
I I 
, I 
I I 
L _______ J QUANTITY'" 

DISC. CODE IiII NET 4.85 
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POMONA ELECTRONICS 

SHIELDED DOUBLE BANANA PLUG 
IN-LINE CABLE ENTRY 

RATED: 15A CONTI NUOUS 
1200 WVDC 
3400 VDC BREAKDOWN 
2.5 PF @ 1 MC 

· '"",." , .. "" ""' '" '.... rfit~ : ~.;~!:;t:'::':,::~:';~ ::'. fiT i ,- '.;:l =r= .:-:-' 
• Gold flashed solder turret terminals for r , ' I i 

posItive rehable cable connections 
• One piece nickel plated beryllium copper _ I 1 31/32 

springs for use with standard 0 166 dia. ~ ~ 
banana jack blndln~ posts: . 2<:1/32 L-- I 

• Rounded banana sprang design results In L - I 
maximum contact area and minimum -JL j L L-+-_+--" 
contact resistance 1/16 J 

• GND clearly molded In shell 1/B J/4 

• Cable opening, 7/32" diameter 

MODEL 1433 

• Shielded double plug, '4 n spaced 
• Ceramic insulating base 
• Die cast aluminum shell, black 

anodized 
• GND clearly molded in shell 
• Noise pick·up reduced 70 DB 

QUANTITY'" 
DISC. CDDE", NET 2.25 

SHIELDED DOUBLE BANANA PLUG 
RIGHT ANGLE CABLE ENTRY 

RATED: 15A CONTINUOUS 
2800 PEAK WV 

5000 VDC BREAKDOWN 
2.0 PF @ 1 MC. 

• One piece nickel plated beryllium copper 
springs for use with 0.166 diameter 
banana jack binding posts. ~",'. ,,' -T~Ib,J!U'jpl~. ~ 

1-31/32 ~~ 
f0-;- -. I 

2!t/32~_ I • Rounded banana spring design results in 
maximum contact area and minimum 
contact resistance 

~_ I ~tL_+----+---" 
• Vinyl grommet and nickel plated 

snap button supplied 
QUANTITY'" 

3/4-1 

MODEL 1791 DISC. CODE'" NET 3.45 

BALANCED LINE SHIELDED DOUBLE BANANA PLUG 

MODEL 
1921 

• Unique 3 terminal design allows connection to shielded 
two conductor cable while maintaining balanced condi
tions • Minimizes ground loop errors in low signal level 
applications· Die cast aluminum shell, black anodized 
• Noise pick-up reduced at least 70 DB • Gold flashed 
solder turret terminals for reliable noise free connections 
• One piece nickel plated beryllium copper springs for 
use with standard 0.166 dia. banana jack binding posts. 

RATED: 
15A Continuous 
1000 WV Peak; line 

to shield 
2000 WV peak; line 

to line 
2500 V peak break· 

down; line to 
shield 

QUANTITY 
DISC. CODE 

5000 V peak break· 
down, line to 
line 

2.0 pi @ 1 MC 
Capacity; line to 
line 

3.0 pi @ 1 MC. 
capacity; both 
lines to shield. 

NET 5.85 

i@riiD,M. SECTION 2100 

SHIELDEDB~NANAPlUGS 
UHF ADAPTERS 

MODEL 1707 

ADAPTER - UHF RECEPTACLE 
TO DOUBLE BANANA PLUG 

Permits UHF plug to be used with equipment 
having bahana jacks. 

UPPER: UHF receptacle, 0/," dia. 
LOWER: Double banana plug, on 3A''' centers. 
Cross holes (.166 dia.) in body provide side 
Stack· Up cannections. 
COLOR: Black. 

QUANTITY'" NET 4.85 
DISC. CODE .... 

ADAPTER - UHF RECEPTACLE 
TO SHIELDED BANANA PLUGS 

'l--Jl-=~ 12 1 
10 I 
I I 
I I 
I I 
I I 
I I 
L_ 

Permits UHF plug to be used with 
equipment having banana binding 
posts. Black anodized sh'ield reduces 
noise pick· up at least 70 DB. 

UPPER: UHF receptacle, %" dia. 

LOWER: Double banana plug on 
%" centers. 
COLOR: Black. 

,,' 

MODEL 1708 
QUANTITY'" NET 4.85 

DISC, CODE .... 

MODEL 1699 

MODEL 1698 

ADAPTER - BINDING POSTS 
TO UHF RECEPTACLE 

Permits single or double banana plugs to be 
used with equipment having UHF plug. 
UPPER: Insulated binding posts, on %" 
centers with .166 dia. jacks. Cross holes 
(.166 dia.) in body provide side Stack·Up 
connections. 
LOWER: UHF receptacle, %" dia. 
COLOR: Body, Black. Binding posts: Black/ 
Red. 

QUANTITY'" NET 5.85 
DISC. CODE .... 

ADAPTER - BINDING POSTS 
TO UHF PLUG 

Permits single or double banana plugs to be used 
with equipment having a UHF receptucle, %" dia. 
Convenient for use with modern oscilloscopes. Cen
ter conductor binding post Red; Ground, Black. 

UPPER: Insulated binding posts, on ',," centers 
with .166 dia. jacks. 
LOWER: UHF plug. 

QUANTITY _ 
DISC. CODE", NET 4.85 

ADAPTER - BINDING POST 
TO UHF PLUG 

Permits single banana plug to be used with equip
ment having a UHF receptacle, %" dia. Adds flexi
bility to your oscilloscope. 
UPPER: Insulated binding post with .166 dia. 
banana jack. 
LOWER: UHF plug. 

QUANTITY'" 
DISC. CODE IIiII NET 3.85 
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. ADAPTER -: BNC RECEPTACLE. . * TO PJ·068 PHONE PLUG 

l·50 F . Dla.· per.mits BNC plug to be used with -ll equipment having three cir.cuit 
'. . phone jacks for .206 dia. phone l plugs. Readily adapts equipment 

to available BNC coaxial cabl'es. 
. . Tip connected to if)ner contact of 

'.58 connector and Ring connected to 

MODEL 1794 

. 2;;T 
Di-';.I 

1.09 

3.15 shell. Sleeve, no connection. 
1 UPPER: BNG receptacle, 

UGI094/U. 
LOWER: Phone Plug, PJ-068. 
COLOR: Black. 

QUANTITY'" 
DISC. CODE !iii NET 6.85 

A ADAPTER - BNC RECEPTACLE 

lTF- TO PJ·051* PHONE PLUG 

Permits BNG plug to be used II with equipment having three _1 circuit phone jacks for .250 
dia. phone plugs. Readily 

MODEL 2798 

.2-;;T 0::.1 
1.14 

adapts equipment to available 

.".'. BNG coaxial cables. Tip con· 
nected to inner contact of con

3.20 nector and Ring connected to 
shell. Sleeve, no connection. 

1 

UPPER: BNG receptacle, 
UGI094/U. 

LOWER: Phone Plug, PJ·051 * 
*PJ·051 Interchangeable with 
WE 310 

QUANTlT.Y'" NET 
DISC. CODE IIiII 6.85 

ADAPTER-BNC RECEPTACLE TO 
SINGLE BANANA PLUG 

~ 
1~;~'h:J~ 
~

1'43 
1 

1.05 

--4 2
•
08 

. 18 ±1 
W 

MODEL 1894 

Permits BNG plug to be used 
with equipment having banana 
jacks. Inner conductor con
nected only. Excellent for 
adapting laboratory VTVM, os
cilloscopes and signal genera
tor inputs to readily available 
coaxial cables. 
UPPER: BNG receptacle, 

UGI094/U. 
LOWER: Single Banana Plug. 
COLOR: Black. 

QUANTITY II NET 
DISC. CODE 2.50 

ADAPTER - BNC RECEPTACLE 
TO SHIELDED BANANA PLUG 

.. ~ Permits BNC plug to be used 
~ with equipment having banana 
. I 56 I jacks or binding posts. Ideal 

I Di •. , for use when shielding of single 
r.;,--I· I banana jacks is needed. Nickel 

2.1'0' ~~i. .IT0:':"¥,:':' plated brass shield reduces I f pick-up more than 70 DB. 

L~'25 UPPER: BNG Receptacle, L UGI094/U. 
J -I'=-:· LOWER: Shielded single 

.35 j -c, 0". b~:~:~I~~u:r.. 
MODEL 2990 .18 DISC. CODE'" NET 2.50 

ADAPTER - BINDING POSTS 
TO PHONE PLUG 

ADAPTER- BANANA JACKS 
TO PHONE PLUG 

Permits single or 
double. banana plug 
10 be )lsed wilh 
equipmeol having 

Permits single or double 
banana plugs 10 be used 
wilh equipmenl having 
phone iacks. 

jacks. Ideal for rapid 
mounting of components 
and lesl leads . 
UPPER:·lnsulaled binding 
posls, on %" cenlers wilh 
. 166 dia. banana jacks. 
Cross holes (.166 dia.) in 
body provide side Slack·Up 
connections. 

UPPER: Double banana 
jack, on 3/4'" centers . 
Cross holes (.166 dia.) in 
body provide side Stack· 
Up connections. 

LOWER: ',4" dia. phone QUANTITY LOWER: Standard ',4" dia. phone 
plug, 1·3/16" long. plug, 1-3/16" long. DISC. 
COLOR' Black QUANTITY ... COLOR: Body, Black. CODE _ 

Binding Posts: Black/Red. . !iii . . DISC. CODE ~ 

MODEL 1285 NET 4.85 MODEL 1980 NET 2.85 

ADAPTER·BANANA JACKS TO PJ·051* PHONE PLUG 

MODEL 2112 

Permits single or double banana plugs to be 
used with equipment having three circuit 
phone jacks for .250 dia. phone plugs. Tip 
connected to hot side of adapter and Ring 
c.onnected to ground side. Sleeve, no 
connection. 
UPPER: Double banana iack, on '\4" centers. 

Crossholes (.166 dia.) in body provide side 
Stack-up connection. 

LOWER: Phone Plug, PJ-OSl' 
COLOR: Black 
'PJ:OSI Interchangeable with WE310 

QUANTITY'" NET 5.85 DISC. CODE IIiII 

ADAPTER - BNC RECEPTACLE 
TO PHONO PLUG 

-+ 1.95 

~ 

Permits BNG plug to be usee! with 
eqUipment having phono jacks. Read
ily adapts equipment to available 
BNG coaxial cables. All metal con
struction reduces pick-up more than 
70 DB. to insure. proper shielding . 
UPPER: BNG receptacle 

UGI094/U. \. 

MODEL 2957 [}ID 
LOWER: Phono plug. 

QUANTITY _ 
DISC. CODE W NET 2.50 

ADAPTER - PHONO JACK 
TO DOUBLE BANANA PLUG 

Permits Phono plug .to be used with 
equipment having banana jacks or 
binding posts. Quickly converts a 
cable with a phono plug to a double 
banana plug. . 

[l]' UPPER: Phono jack, t') LOWER: Double Banana plug, on 
~ %" centers. Cross holes (.166 

dia,) in ~ody provide Side Stack·Up 
connections. . 

COLOR: Black. 
MODEL 1442 QUANTITY DISC. CODE II NET 2.85 
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POMONA ELECTRONICS 

CREATE passive and active networks, voltage dividers, isola· 

tion networks or attenuators with the Split·Terminal isolation 

plugs described below. 

Gold flashed solder turret terminals provide permanent, reliable 

noise·free connections for component mounting. 

Tough thermo'plastic material molded to plug body and con· 

nectors insures maximum strength, moisture resistance and 

excellent insulative properties. 

Specifications for MDP-X, 1390, 1837, 1468: 

• Fits standard 0.166 dia. banana jack. 
• Spring, heat treated beryllium copper alloy 25 per QQ·C·533. 
• Plug body, Brass per QQ·B·626 Compo 22. 
• Nickel plated per QQ·N·290, Class 2. 
• Contact resistance less than 0.001 ohms per banana plug. 

DOUBLE BANANA PLUG, FOUR 
TERMINAL ISOLATION 

Provides four termindl isolation. Top Stack-Up receptacles 
isolated from lower plugs. Ideal for insertion of matching 
networks in laboratory VTVM's, signal generators, etc. Gold 

~r~ flashed solder turret terminals l;]Y w.-~~~l<-~ for permanent noise-free con-
J J ,---,- RC~::S for nections. 

.D6 ~l.l ~~~~~~~~ts UPPER: Double banana jacks, 

'*' ..Jt ", r T o. ,1,1' lOWER: Double banana plug 

i4§"ifi,ffi@i SECTION 2100 

ISOLATION PLUGS -
COMPONENT MOUNTING 

TYPICAL APPLICATION 

ACTUAL SIZE 
MODEL MDP-X MODEL 1390 

DOUBLE BANANA PLUG, THREE 
TERMINAL ISOLATION 

Provides three terminal isolation. Excellent for "L" and 
"Pi" networks. Plug and receptacle nickel prated. Gold 
flashed solder turret terminals for permanent noise-free 

connections. "Ground" is 
straight feed-thru. Hot side 
isolated. 

1 1 if .166 dia., on %" centers. 

_' on %" centers. 
I I ~ 1.55 COLOR: Red. 

MODEL MDP-X II L~QUANTITy_NET 3.25 
MODEL 
1837 

UPPER: Banana jacks, .166 
dia. on %" centers. 
lOWER: Double banana 
plug on %" centers. 
COLOR: Blue. 

QUANTITY'" NET 2.50 
DISC. CODE" DISC. CODE'" 

ADAPTER - BINDING POSTS TO 
BNC PLUG, ISOLATION 

MODEL 1469 

Permits single or double banana plugs to 
be used with equipment having BNG recep
tacle. Provides isolation for a four terminal 
network. Binding posts facilitate connec
tions of test leads or additional compo
nents. Gold flashed solder turret terminals 
provide permanent noise-free connections. 
UPPER: Insulated binding posts, on 'AN 
centers with .166 dia. jacks. 
lOWER: BNG plug. 
COLOR: Body, Black. 
Binding Posts: Black/Red. 

QUANTITY - NET 10.85 DISC. CODE IiII 

PLUG - SINGLE BANANA, ISOLATION 

-$-
I~·· . r;. . .'.~.~. 

r"c." 11£1; 

Provides two terminal isolation. Top Stack-Up 
receptacle is 'isolated from lower plug to per
mit addition of series resistors, diodes, etc. 
Ideal for computers, lab. circuit design and 
testing. Gold flashed solder turret terminals 
for permanent noise·free connections. 
UPPER: Banana jack, .166 dia. 
lOWER: Banana plug. 
COLORS: Black, Red. 

MODEL 1390 (Specify color) QUANTITY" NET 95 DISC. CODE IiII . 

ADAPTER - BNC RECEPTACLE TO DOUBLE 
BANANA PLUG, ISOLATION 

MODEL 1468 

Permits BNG plug to be used with equipment 
having banana jacks. Provides isolation for a 
four terminal network. Excellent for matching 
pad networks. Gold flashed solder turret termi
nals for permanent noise-free connnections. 

UPPER: BNG receptacle. 
LOWER: Double banana plug, On 3,4" centers. 

COLOR: Black. 

QUANTITY - NET 9.85 DISC. CODE II1II 

PLUG - PIN TIP, ISOLATION 
Pin tip jack is isolated from 
.080 pin tip plug. Provides for 
addition of series components. 
Ideal for use with computer 
boards, lab circuit designs, etc. 
Gold flashed solder turret termi· 
nals for permanent noise-free 
connections. 
UPPER: Tip jack, beryllium 
copper, gold flashed; accepts 
.080 dia. pin. 
lOWER: Pin tip, .080 dia. 
Brass, nickel plated. 
COLORS: Black Red. 

MODEL 1910 (Speciiy color) QUANTITY'" NET .95 
DISC. CODE II1II 
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SEE PAGE 

TEST LEAD HOLDER 
No need ~o spend time searching for 
a particular t~st lead. With this new 
rack, all of your patch cords and cable 
assemblies can be conveniently filed 
for instant selection - within easy 
reach; Holder mounts quickly on any 
ve,rtical surface. Test leads are easy 
to store, easy to remove. Two models 
to choose from for different size 
cables. . 

MATERIAL: Cold Rolled Steel. 
FINISH: Baked Enamel. 

MODEL'1508 
FOR TEST SOCKET ADAPTER HOLDER MODEL 2708' 

ADAPTER - AMP PROGRAM' BOARD 

Permits single or double banana plugs to be used with 
AMP program boards having ',4" or %" center to 
center spacing. Ideal for mounting components. Internal 
set screws secure leads. Useful in analog computer 
applications, etc. 

MODEL 

1977 
1991 

UPPER: Banana jacks, on 'k" centers. ,Brass, 
nickel plated. 
LOWER: Dual AMP pins, on 'k" or 

%" centers. QUANTITY'" 
DISC. CODE" 

PIN SPACING COLOR 

Black 

Gray 

NET 

3.85 

3.85 

MODEL 
1275 
1276 
1277 
1279 

MAX. CABLE 
DIA. (DIM. A) 

.210" 

.450" 

COLOR 
Orange 
Blue 

NET 
2.95 
2.95 

QUANTITY _ 
DISC. CODE II1II 

ADAPTER -'- MICRODOT RECEPTACLE 
TO DOUBLE BANANA PLUG 

0 
Permits Microdot miniature coaxial plug to 
be used with equipment having banana jacks, 
Cross holes in body provide side Slack·Up 
connections. 
UPPER: Microdot receptacle, Screw·On Type. 
LOWER: Double banana plug, on ',4" cen· 
ters. Cross holes (.166 dia.) in body pro· 
vide side Stack· Up connections. 

TYPE BODY RECEPTACLE 
(Ohms) COLOR TYPE NET QUANTITY 

50 Green 10·32 thread 6.85 DISC. 
CODE 

50 Black Slid,..on 9.85 

II 70 Violet 12-32 thread 9.85 
93 White 'A·32 thread 9.85 

ADAPTER-MICRODOT RECEPTACLE TO SHIELDED BANANA PLUGS 

UniilersalHariless 

TESTING ADAPTER 
Takes the Trouble out of Trouble Shooting! 

TEST SOCKET: Extended test tabs, phosphor bronze con
tacts, heavy duty molded phenolic base with easy-to-read 
socket connections. CURRENT MEASUREMENT CONNEC
TIONS: Fully insulated, molded .080 phone tip plugs. INSU
LATED PLUG: Fits either shielded or unshielded tube sockets. 

Model 1737 (7 Pin) Model 1738 (8 Pin) Model 1739 (9 Pin) 

QUANTITY DISC. CODE II NET 9.95 

* Various lengths may be aggregated for 'best quantity price. 

MODEL 1297 

940 See YELLOW SECTION for Local Offices, Phones 

Permits Microdot miniature coaxial plug, 50 ohm, to 
be used with equipment having banana jack binding 

posts. Black anodized aluminum shield reo 
duces noise pick· up more than 70 DB. Ideal 
for noise reduction in low level acceleration 
systems. 

UPPER: Microdot 
Receptacle, Screw·On 
Type, Receptacle 
Thread 10·32. 
LOWER: Shielded 
Double banana plug, 
on 304" centers. 
COLOR: Black. 

QUANTITY II 
DISC. CODE 

NET 6.85 

Permits BNC plug to be used with 
equipment having standard 'A" dia. 

l:,h:~: {~C~Sva~r:gi:r ~~at~:~~I~i 
cables. All metal construction to 
insure proper shielding. 
UPPER: BNC receptacle, 

UGI094/U. 
LOWER: Standard 'A" dia. phone 

plug, 1'/16" Long. 

QUANTITY _ 
DISC. CODE" NET 5.85 
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TRANSISTOR SOCKET 

For use in testing 3 lead transistors with .017 dia. 
leads. Beryllium eop~er springs for long life. Ideal 
for aging racks, incoming inspection, life testing, etc. 

MODEl 
TS-187 

QUANTITY 
DISC. CODE 

II 

MODEL TEMP. RANGE INSULATION RESISTANCE COLOR NET 

TSI87 -IOO'C To 1 x 10' Megohms Min. @ 500 Black 1.75 

+ 200'C. V.D.C. @ 40% R.H., 24'C. 

r-· 50 ''"1 
166 DIA -, , . : INSULATED SPADE LUG ADAPTER 

'J~-permits single banana plug to be used with 
% OlA. I ~ equipr.lent having binding posts. Tough thermo-

TTl 
plastic molded to body for maximum reliability 
and low shock hazard. Spade lug body. one piece 

1.131321 . 1 

MODEL I_I 
1614 __ .06 .26 ... --i 

machined brass, nickel plated. 

UPPER: Banana jack, .166 dia. 
LOWER: Spade lug, .26 opening. 
COLORS: Black, Red. 

(Specify color) 

QUANTITY 
DISC. CODE a 
NET .35 

TELLURIUM COPPER INSULATED SPADE LUG ADAPTER 
r- 49-----j 

~I 
r~1 J 1 j Permits single banana plug to be used with 

166 DIA r 38 equipment having bindmg posts. Tough thermo-
DIA plastic molded to body for maximum reliability 

1 -~ and low shock hazard. Spade lug body, one 
, piece machined tellurium copper, gold plated 

78 per MIL-G-45204, Type 11, Class 1. 

L_ UPPER: Bana"a iack, .166 dla. 
I LOWER: Spade lug, 26 opening 

72 1hJ COLORS: Black, Red 

1.50 

J ~ .. 26 

QUANTITY'" 
MODEL 2305 (Specify Color) DISC. CODE IiII NET .95 

TRANSISTOR BREADBOARD SOCKET 
For Transistors with TO-5, 

and TO-12 Lead Arrangement 

Excellent for breadboarding. All connections 
made on top of breadboard for quick 
accessible test pOints. 

FEATURES: 
• Closed entry contacts accept 

.016-.019 dia. leads. 
• Beryllium copper contacts 

silver plated. 
• Contact numbers on top of 

socket. 
• Socket molded of low loss 

mica filled phenolic. 
• Easily mounted with two 

#2 screws. 

.20Dla. 
Pin Cl~cle 
(IO-SStyle) 

~~~~:~t!n~ry 
oceept.017 
Dta.Lead 

MODEL XS-T4 
QUANTITY r.II 

DISC. CODE -=- NET .75 

i4§.iiij'ffim SECTION 2100 
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TESY·' ACCES,SORIES 

MODEL 1472 

ADAPTER - TRANSISTOR 
TEST SOCKET 

QUANTITY 

Permits the insertion of transis
tors with .017 dia. leads into 
equipment having banana jacks 
on 3.4''' centers. Ideal for incom
ing inspection. Transistor socket 
contact and banana spring made of 
beryllium copper. Heavy duty 
phenolic construction. Insulation 
resistance: 1 x IDS megohms min. 
@ 500 V.D.C., at 40% R.H., 
24'C. 

DISC. CODE II NET 5.85 

INSULATED BANANA JACK ASSEMBLY 
Used with standard banana plug. Body. one piece brass, silver 

plated. Heavy duty shouldered ceramic insulator. Nickel plated 

lockwasher and hex nut included. w 
~ 

MODEL 1581 

FEATURES: 
• Closed entry receptacle, .166 dia. 
• Insulator head molded to body 
• Mounts in 3/8" dia. hole, panels 

from .035" to ,375" thick 
• Solder turret terminal 
• Rated: 2,500 WVDC 

1581 -Black 
1581-1 - Brown 
1581-2- Red 
1581-3 - Orange 
1581-4 - Yellow 

1581-5 - Green 
1581-6 - Blue 
1581-7 - Violet 
1581-8 - Gray 
1581-9 - White 

Standard Package: 10 (per color) Unassembled 

OUANTITY'" 
DISC. CODE ... NET .25 ea. 

INSULATED BANANA JACK ASSEMBLY 
GOLD PLATED 

Used with standard banana plug. Body, one piece brass, gold 

plated. Head insulation and panel insulator are molded of 

tough Polycarbonate thermoplastic, Nickel plated lockwasher 

and hex nut included. 

MODEL 2854 

FEATURES: 
• Closed entry receptacle, ,166 dia. 

• Insulator head molded to body 

• Mounts in 3/8" dia. hole, panels 

• Solder turret terminal 

from .035" to .375" thick 

• Rated: 2,500 WVDC 

2854 Black 
2B54-1 - Brown 
2854-2 - Red 
2854-3 - Ora·nge 
2854-4 - Yellow 

2854-5 - Green 
2854-6 - Blue 
2854-7 - Violet 
2854-8 - Gray 
2854-9 - White 

Standard Package: 10 (per color) Unassembled 
QUANTITY _ 

DISC. CODE IIiII NET .35 ea. 

INSULATED DOUBLE BANANA JACK ASSEMBLY 

TJ~ Double banana jack sil-
.63 ver plated on '!.oN centers 
~ with one red and one 

CI~Y!~¥h ... ,'75'~. ',... :\:::t!~i~k~:a::~:~':ro: 
". 'L'.. .035" to .275" thick. 

1.25~ ",~ 

I 1.-" . : MODEL 2269 Black Plate 
ct~2m 0"· ~-!lIl--'" MODEl 2269-2 Red Plate 
~Holes .o9Dia.~ ~Dl-a. 

MODEL 2269 
QUANTITY'" 

DISC. CODE Bill NET .75 
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SECTION 2100 .W,ij!JfflD 

ADAPTE.R-MHV RECEPTACLE 
TO OOUBLEBANANA PLUG 

This adapter allows an MHV Plug 
to be used with equipment having la(-' %( spaced banana jacks .. f :jG . UP·PER: MHV receptacle. 

~ LOWER: Double banana plug, on 
%" centers. Cross holes (.166 

. Dia.) in ~ody provide side Stack.-Up 
connections. 

COLOR: Black. 

MODEL 3290 QUANTITY DISC. C"ODE II NET 5.85 

ADAPTER-BINDING POSTS 
TO MHV PLUG 

This adapter converts a MI-iv Re
ceptacle to standard 3/4" 5 way 
binding posts. 
UPPER: Insulated binding posts 
on %" centers with (.166 dia.) 
banana jacks. Cross holes (.166 
dia.) in body provide side Stack
Up connections. 
LOWER: MHV plug. 
COLOR: Black. 

MODEL 3291 QUANTITY DISC. CODE II NET 7.85 

INSULATED ALLIGATOR CLIP TO 
BANANA JACK 

Clip, No. 60 Mueller, Steel, Cad
mium Plated Vinyl insulators, No. 
62(5 Red, 5 Black). Unassembled. 

'E" 2.16 ~ D Standard Package of 10 clips and 
Wc,;~,,:.;-~)~~~-:~.bJEy 10 insulators. 

--- .16oDia~~ l-

MODEL 2240 QUANTITY DISC. CODE II NET .15 ea. 

_GOLD PLATED-INSULATED ALLIGATOR CLIP 
.. TO BANANA JACK . 

E" 2.16 '--I 

U " " _<:b1iTl~ 
=_-;';-~)-v' ~:_ --,. SODi 
:-'-"". "'--~-L-:'. 

Alligator Clip, solid Copper, Gold 
plated. Vinyl insulators (5 Red, 5 
Black). Unassembled. 
Standard Package of 10 clips and 
10 insulators. 

• 160Dia,-~ l-
MODEL 3289 QUANTITY DISC. CODE II NET .50 ea. 

INSULATED ALLIGATOR CLIP TO 
PIN TIP JACK 

Alligator Clip, Steel, Cadmium 
Plated. Tip Jack, Beryllium Cop
per, Gold Flashed, except 0.80 dia. 
Pin" tip plug. Vinyl insulators (5 

~ 2,16~ Red, 5 Black). Unassembled. 

bW~o:~~-u;;l5~ Dia.7"i\ Sta~dard Package of 10 clips and 
-------- .• ~~ 10 Insulators. 
. ." ~eceptacle. 080~ ~ . 

MODEL" 1437 QUANTITY DISC. CODE II NET .50 ea. 

ADAPTER - BNCJACK TO JACK 

[2J 
MODEL 3283 

Allows the interconnection of two 
coaxial cables with BNC Plugse 
FEATURES: 
• Non·Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Gold flashed beryllium copper 

contacts ... 

QUANTITY OISC. CODE iii! NET 1.50 

ADAPTER - BNC "T"- 3 JACKS 

MODEL 3284 

This adapter allows the intercon· 
nection of three coaxial cables 
with BNC Plugs. e 
FEATURES: 
• Non-Tarnish finish. 

IT] · 50 Ohm impedance. T · Teflon insulation. 
• Gold flashed beryllium copper 

contacts. 

QUANTITY DISC. CODE II NET 4.85 

AOAPTER - BNC "T" JACK - PLUG - JACK 
With this adapter, equipment or 
coaxial cables having a single BNC 
jack are changed to two BNC jacks. 

FEATURES: e 
• Non-Tarnish finish. " 
• 50 Ohm impedance. 
• Teflon insulation. 
• Gold flashed beryllium copper 

female and outer male contact. 

MODEL 3285 QUANTITY DISC. CODE a NET 3.25 

ADAPTER - BNC JACK TO UHF PLUG 
Allows the use of a BNC plug on 
equipment having a UHF Jack. 

FEATURES: e 
• Non-Tarnish finish. 
• Rexolite insulation. 
• Gold flashed beryllium 

copper female contact. 
• Gold flashed male contact. 

MODEL 3286 QUANTITY DISC. CODE II NET 1.50 

ADAPTER - UHF JACK TO BNC PLUG 
Allows the use of a UHF Plug on 
equipment having a BNC JaCek. 
FEATURES: 
• Non-Tarnish finish. 
• 50 Ohm impedance. 

rn · Rexolite insulation . r · Gold flashed Phosphor Bronze 
female UHF and male BNC 
contacts. 

MODEL 3287 QUANTITY DISC, CODE II NET 2.50 

ADAPTER - BNC JACK TO TYPE "N" PLUG 

MODEL 3288 

Allows the use of a BNC Plug on 
equipment having a type "N" jack. 

FEATURES: e 
• Non-Tarnish finish. " 
• Teflon insulation. 
• Gold flashed contacts. 

QUANTITY DISC, CODE a NET 1.85 

942 See YELLOW SECTION for Local.oflices;Phones eem/1969 



POMONA ELECTRONICS 

.13S D1a. --l ~ 
.107 Db. I I 

, .094 0<1£ 
~ 

. :T.'I"X" if-·~S01 r= ~ .18 
.56 I 

I 
~ 

RIVET TYPE BANANA PLUG 

Excellent for riveting to p:mels or boards . 
Used with standard .166 dia. banana jacks. 

• Spring. one piece heat treated beryllium 
copper, alloy 170 per QQ·C·533. 

• Jack body, Brass Per QQ·B·626 camp. 22. 
• Plating, Nickel per QQ·N·290, class 2. 
• Rated, l5A. Cant., 30A. Int. 

MODEL "X" DIM. PANEL Standard Package 10 
3257 .094 V,." 
3258 .125 0/32" QUANTITY"" 

DISC. CODE IIiII NET .22ea. 3259 .156 'Is" 

. 56 

RIVET TYPE BANANA PLUG 
WITH TURRET 

Excellent for riveting to panels or boards. 
Solder turret for rapid attachment of wires. 
Used with standard .166 dia. banana jacks. 

• Spring. one piece heat treated beryllium 
copper, alloy 170 per QQ·C·533. 

·.18 • Jack body, Brass Per QQ·B·626 camp. 22. 
• Plating, Nickel per QQ.N·290, class 2 . 
• Rated, l5A. Cant., 30A. Int. 

MOr,EL "X" DIM. PANEL Standard Package 10 
3260 .105 V,." 
3261 .135 %2" QUANTITY _ 

DISC. CODE ~ NET .25ea. 3262 .165 'Is" 

MODEL 
3263 
3264 

MODEL 
3265 
3266 

BANANA PLUG WITH 
THREADED STUD 

Threaded stud for rapid mounting. Used 
with standard .166 dia. banana jacks. Fur-

9="9-=* nished with hex nut and solder lug. 

• Spring. one piece heat treated beryllium 
copper, alloy 170 per QQ·C·533. 

18 • Plug body, Hex brass per QQ·B·626 camp. 
22. 

THREAD 
6·32 X Ih" 
8·32 x %" 

• Plating, Nickel per QQ·N·290, class 2. 
• Rated, l5A. Cant., 30A. Int. 

Standard Package 10 
Unassembled 

QUANTITY _ 
DISC. CODE ~ NET .2gea. 

~~ .250 

~-- :/ScreIJ 

BANANA PLUG WITH 
SCREW 

SCREW 
6·32 X 1,4" 
8·32 x 1ft." 

Mounts to various size panels. Used· with 
standard .166 dia. banana jacks. Furnished 
with screw and solder lug. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ·C·533. 

• Plug body, Hex brass per QQ·B·626 camp. 
22. 

• Plating, Nickel per QQ·N·290, class 2. 
• Rated, l5A. Cant., 30A. Int. 

Standard Package 10 
Unassembled 

QUANTITY _ 
DISC. CODE'" NET .2gea. 

UNINSULATED-BANANAJACK 

Threaded for rapid mounting. Used with 
standard banana plugs. furnished with hex 
nut and solder lug. 

• Jack body. Brass per QQ·B·626 camp. 22. , -l·250 r 
.094 • Plating. Nickel per QQ·N·290, class 2. 
I • Rated, 15A. Can!., 30A. Int. 
1~5=== 

.500 Standard Package 10 
Unassembled 

MODEL 3267 QUANT. ITY_ 
DISC. CODE'" NET .15 ea. 

l4§'!i#,ffid SECTION 2100 

STANOARO·ANOMINIATURE 
BANANA PLUGS 

MINIATURE - RIVET TYPE BANANA PLUG 

MODEL "X" DIM. PANEL 
3268 .094 '/,6' 
3271 .125 %t 
3272 .156 ,/." 

Excellent for riveting to panels or boards. 
Used with miniature .104 dia. banana jacks. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ·C·533. 

• Plug body, Brass per QQ·B·626 camp. 22. 
• Plating, Gold flashed per MIL·G·45204 

Tvoe 11 (.00002/.00003). 
• Rated, 5A. Cant., lOA. Int. 

Standard Package 10 

QUANTITY _ 
DISC. CODE IiII NET .22ea. 

MINIATURE - RIVET TYPE 
BANANA PLUG WITH TURRET 

t.,'.. .lB7-j-Ot-
.156--;1 1-
. 075 =:!Jl. r( 
~I~' 

o~Jc""1 r---= .. 12 

. )0 I L ___ · 

MODEL "X" DIM. PANEL 
3273 .105 V,;' 
3274 .135 %," 
3275 .165 1/." 

Excellent for riveting to panels or boards. 
Solder turret for rapid attachment of wires. 
Used with miniature .104 dia. banana jacks . 

• Spring. one piece heat treated beryllium 
copper, alloy 170 per QQ·C·533. 

• Plug body, Brass per QQ·B·626 camp. 22. 
• Plating, Gold flashed per MIL·G·45204 

Type II (.00002/.00003) . 
• Rated, 5A. Cant., lOA. In!. 

Standard Package 10 

QUANTITY'" 
DISC. CODE ... NET .25 ea. 

MINIATURE - BANANA PLUG 
WITH THREADED STUD 

.343 T- 4-40 

Lr 
. 094 

j-T 

MODEL 3276 

Threaded stud for rapid mounting. Solder 
turret for attachment of wires. Used with 
.104 dia. miniature banana jacks. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ·C·533. 

• Plug body, Brass per QQ·B·626 camp. 22. 
• Plating, Gold flashed per M I L·G·45204 

Type II (.00002/.00003). 
• Rated, 5A. Cant .. lOA. Int . 

Standard Package 10 

QUANTITY"" 
DISC. CODE'" NET .25ea. 

MINIATURE - RIVET TYPE 
BANANA JACK WITH TURRET 

MODEL "X" DIM. PANEL 
3277 .105 VJ6" 
3278 .135 %{ 
3279 .165 !fa" 

Excellent for riveting to panels or boards. 
Solder turret for rapid attachment of wires. 
.104 dia. jack accepts miniature banana 
p,ug. 

• Jack body, Brass per QQ·B·626 camp. 22. 
• Plating, Gold flashed per MIL·G·45204 

Type II (.00002/.00003). 
• Rated, 5A. Cant .. lOA. Int. 

Standard Package 10 

QUANTITY _ 
DISC. CODE .. NET .15 ea. 

MINIATURE - RIVET TYPE BANANA JACK 

4;; ~ial . 
. 104 
C'sink . 

07~1 ~25+ 
"~m 
~I~ 

MODEL "X" DIM. PANEL 
3280 .105 '/,6" 
3281 .135 %t 
3282 .165 'I." 

Excellent for riveting to panels or boards. 
.104 dia. jack accepts miniature banana 
plug. 

• JaCK body, Brass per QQ·B·626 camp. 22. 
• Plating, Gold flashed per M I L·G·45204 

Type II (.00002/.00003). 
• Rated, 5A. Cant., lOA. Int. 

Standard Package 10 

QUANTITY II 
DISC. CODE • NET .10 ea. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 943 
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, " '", , . " : .' . 

ONE.THIRD SMALLER Miniature Banana PI~gs, Ii state·of-the~art 
qevelopment for the ever increasing demand for miniaturized test 
equipment.· ..... . 
Banana plug springs are precision formed of one-piece beryllium 
copper, heat treated for maximum life and low contact resis
tance. Tough thermoplastic molded to plug bodies. 

Ground 

I 
1.10 

SPECI FICATIONS: 
• Fits 0.104 dia. miniature banana jacks. 
.' Plug body brass, per QQ-B-626, Camp. #22. 
• Gold flashed per MIL-G·45204 Type 11 

(.00002/.00003). 
• Spring, beryllium copper alloy 170 per 

QQ-C-533. 

RATINGS: 
• Operating temp.: -25Q C to +85"C. 
• Working voltage: 2500 VDC. 
• Current: 5 amps cant., 10 amps. int 

.30_1_ 
--1--

ACTUAL SIZE 

.50 

ACTUAL SIZE 

MINIATURE- DOUBLE BANANA PLUG WITH 
SET SCREWS 

[] 
Miniature double banana plug on y," 
centers. Interna.1 set screws to secure 
cable or component leads .• 104 dia. ba
nana jacks on ¥2" centers permit top 
Stack-Up for multiple connections. 
COLORS: Black, Red. 

MODEL 2244 Black 
MODEL 2244-2 Red 

MODEL 2244 QUANTITY DISC. CODE •. NET .75 

MINIATURE-DOUBLE BANANA PLUG WITH 
SOLDER TURRET TERMINALS 

[] 

MODEL 2245 

Miniature double banana plug on Y," 
centers. Solder turret terminals for per
manent noise-free connections of cables 
or components. _104 dia. banana jacks 
• n '12" centers permit top Stack-Up for 
multiple connections_ 
COLORS: Black, Red 

MODEL 2245 Black 
MODEL 2245-2 Red 

QUANTITY DISC. CODE II NET .85 

MINIATURE-DOUBLE BANANA PLUG WITH 
MOLDED PRECISION RESISTOR 

Ideal where rapid interchange of resis
tance values is required. Deposited car
bon 1 % ',4 watt, molded internally •• 104 
dia_ banana jacks on '12" centers permit 
top Stack-Up for multiple· connections_ 
Resistance value stamped on plug_ 
COLOR: Blue (OHMS) 50 

600 
lK. 

10K 
50K 

lOOK 

'. . QUANTITY_ 
MODEL 2246 (Specify Value) DISC. CODE" NET 2.75 

MINIATURE-DOUBLE BANANA PLUG WITH 
SHORTING BAR 

.104 01a. 
Vertical 11- Stack-up 

~~B 
r.81-; 

T~~HP 1.00 ~ 

l .12 ~ -, 
--1. SOo l-

[8] 
MODEL 2035 

Ideal· as a connecting link for use with 
%" spaced banana jacks_ .• 104 dia. ba
nana jacks on Ih~' centers permit top 
Stack-Up for multiple connections. Ba
nana plugs internally sOlder-bonded with 
#18 AWG wire. "Shorting Bar" stamped 
on plug. 
COLORS: Black, Red. 

MODEL 2035 Black 
MODEL 2035-2 Red 

QUANTITY DISC. CODE II NET .95 

MINIATURE SOLDER LESS BANANA P~UG·STACK·UP 

.104 Dia. Miniature banana plug for rapid assem--rFvertical bly of test leads. For use with miniature 
-, Stack-up binding posts or banana jacks. Wire 
, firmly held in place with internal set 

, 

~ screw, eliminating soldering. 
.31 DJ.a • 

UPPER: Miniature banana jack .104 dia. 1 .25 D1a. Brass, gold flashed. 
I II LOWER: Miniature banana plug, one 

,--- , piece gold flashed beryllium copper 
I :.' spring for use with .104 dia. miniature 

loll ';1 banana jacks. 
, I _r [0 COLORS: Black, Red. 

~ .12 MODEL 2944-0 Black 
MODEL 2944-2 Red 

MODEL 2944 QUANTITY DISC. CODE • NET .50 

MINIATURE SOLDERLESS BANANA PLUG 
WITH SAFETY COLLAR·STACK·UP 

.104 D1a'wr.19 This integral collar insulates exposed 
Vertical . wire leads and acts as a strain relief by 
Stacl<-up, preventing the flexing of the lead at the 

~ 
set screw. Wire firmly held in place with 

.~ ~ internal set screw, eliminating soldering. 
.31 Dia. UPPER: Miniature banana jack .• 104 dia. 
.25' Dia. Brass, gold flashed. Jlk LOWER: Miniature banana plug, one ,- I piece gold flashed beryllium copper 

. r-. ::::.68 spring f~r use. with .104 dia. miniature . I.·., I:' I banana Jacks. 
1.11 : - ....l COLORS:' Black, Red. . . I·. ~o. .12 086 MODEL 2945.0 Black . '[0' D1a. MODEL 2945-2 Red 

MODEL 2945 QUANTITY DJSC. CODE II NET .50 
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POMONA ELECTRONICS 

::> ;,-; 

MINIA'''I. 
MINIAT'tJRE 

i§§,iiN'ffid SECTION 2100 

MINIATURE BINDING POSTS 

A complete 5-way Binding Post in "Miniature_" Captiv€ Thumb Nut and Binding Post Body, machined brass; gold or nickel plated_ 
Thumb Nut and Mounting Base molded of High Impact Polycarbonate Thermoplastic_ Heavy Duty Shouldered Ceramic Insulator. 
Lockwasher and hex nut included, unassembled, nickel plated. 

SPECIFICATIONS: RATINGS: 
• 5-way Binding Post - Mounts)4" dia. "D" hole - Panels up to 3{t thick _ Captive 
Thumb Nut _ .082 dia. Cross hole _ Thumb Nut and Binding Post Body - Gold 
Flashed per MIL-G-45204 Type 2 OR Nickel Plated per QQ-N-290 Class 2_ 

_ Operating Temp_: _65°C to + 150°C. 
- Working Voltage: 1500 VDC. 
- Current: 5 Amps Cont_, 10 Amps Int. 

MINIATURE-INSULATED BINDING POST 
.104 Dia. 

-ll~~~~;:~! 

itt 
J.3~ L r' 08' Oi •. 101a'l Cross-hole 

~ 
___ i __ ' I 

60 .69 

U. C'l d Open .----r ose j 

6l l_03s 
~ - Max_ 

.ll JlIC L.12~ 
Dia·JL 

. 05 Dia. 

MODEL 2382-::: MODEL 2439-':: 
"(Specify Color) 

Gold Flashed 
Assembly 

NET .90 

"(SpeCify Color) 
Nickel Plated 

Assembly 

NET .75 

U-·~~4 
~gr~o Dia_ 

Pane 1 Cutout 

QUANTITY n 
DISC. CODE ... 

(0) COLORS 

-0 Black -5 Green 
-1 Brown -6 Blue 
-2 Red -7 Violet 
-3 Orange ·8 Gray 

-4 Yellow -9 White 

MINIATURE-INSULATED DOUBLE BINDING POST 
Double binding post body on 112" centers with one Red 
and one Black binding post. Choice of Black or Red plate. 

ii=f .. 5.00. .104 Dia. L Vertical 
--- Stack-up 

.38 

l~' I r-' 88 ~ j' g~~s~~~~le 
_ .60 Open 
-I Closed I I 

I 

~
25G.Oia. 

___ I .500 

T .. + 

Panel Cutout "un,n_ T . d9 

.. 63 L.G35 
~ Max. 

i llJ.IL l.125 

MODEL 2383-'~ 
'. (Specify Color) 

Gold Flashed 
Assembly 

NET 1.80 

D~a~ L. 05 Dia . 

MODEL 2440-':: 
"(Specify Color) 

Nickel Plated 
Assembly 

NET 1.50 

QUANTITY _ 

DISC. CODE IIiIi 
(0) COLORS 

-0 Black Plate 
-2 Red Plate 

MINIATURE BANANA JACKS 

Developed by the need for miniaturization of test equipment and test panels. The new generation of test jacks_ Built to Pomona 
Electronics high standard of quality. 

Wide selection of colors available. 

Molded of High Impact Polycarbonate Thermoplastic Banana Jack body, one piece machined brass, gold flashed_ Heavy duty 
shouldered ceramic insulator. Lockwasher and hex nut included, unassembled, nickel plated. 

SPECIFICATIONS: 
_ Closed entry jack .104 dia. _ Insulator head molded to body. - Mounts in )4" dia. 
hole. Model 2142, Panels up to ){" thick_ Model 2143, Panels up to ~t thick __ Solder 
turret terminal. 

RATINGS: 
_ Operating Temp.: -65°C to + 150°C. 
_ Working Voltage: 1500 VDC_ 
_ Current: 5 Amps Cont., 10 Amps Int_ 

MINIATURE-INSULATED BANANA JACK MINIATURE-INSULATED DOUBLE BANANA JACK 

MODEL 2142 

eern / 1969 

Standard Package: 
10 (per color) 

- .05 D~a. 

2142 -BLACK 
2142-1-BROWN 
2142-2-RED 
2142-3-0RANGE 
2142-4-YElLOW 
2142-5-GREEN 
2142-6-BLUE 
2142-7-VIOLET 
2142-8-GRAY 
2142-9-WHITE 

QUANTITY _ 
DISC. CODE'" NET .25 ea. 

Double banana jack on 1/2 " centers with one red 
and one black jack. Choice of Black or Red plate. 

\ci.Di" , Hole. 

" PANEL CUTOUT 

MODEL 2143 

Clo.e~~-f}-i&~. 
~~~~~:~~ __ ~.88 MODEL 2143 

.>O'D1··1 ·.500 , (Black Plate) 

rr~"I. MODEL 2143-2 
.88 .035~" (Red Plate) 

IL:~ 
~3 
~ l-

QUANTITY DISC. CODE II NET .75 
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SECTION 2100 .@"HG,mN 

ADAPTER - BNC RECEPTACLE ADAPTER-MINIATURE 
BANANA JACK TO 

STANDARD BANANA PLUG 
TO MINIATURE DOUBLE BANANA PLUG 

This adapter allows a BNC plug to be 
used with equipment having 'h" spaced Permits standard ba. 
miniature .104 dia. banana jacks. Ex· Ivl nana plug to be used 
cellent for adapting test equipment to y with equipment hay. 
standard coaxial cables. ~ ing miniature ba. 
UPPER: BNC receptacle, UG 1094/U. VI nan a jacks. 
LOWER: Miniature double banana plug UPPER: Banana jack, 
on 112" centers, for use with .104 dia. .166 dia.j Brass, 
miniature jacks. Gold flashed one piece nickel plated. 
heat treated beryllium copper springs. LOWER: Miniature banana 
COLOR: ,Black. plug, one piece nickel plated 

beryllium copper spring for 

Permits miniature [lJ banana plugs to be 

~ ' used with equipment 
having standard ba· 
nana jacks. 
UPPER: Miniature ba· 

, nana jack, .104 dia.; 
Brass, nickel plated. 

QUANTITY Ir.II NET 3 25 use with .104 dia. miniature 
MODEL 3269 DISC. CODE III. banana jacks. 

------------------------1 MODEL COLORS: Black, Red. 

LOWER: Standard banana 
plug, one piece nickel plated 
beryllium copper spring for 
use w.ith .166 dia. banana 
jacks. 

MODEL COLORS: Black, Red. 

ADAPTER - MINIATURE BINDING POSTS 
TO BNC PLUG 

rnN~f'; o , , 
t ) 

MODEL 3296 

This adapter converts a BNC receptacle 
to miniature 'h" spaced 5 way binding 
posts. 
UPPER: Insulated, gold flashed minia· 
ture 5 way binding posts on 'h" centers 
with .104 dia. miniature banana jacks. 
LOWER: BNC plug. 
COLOR: Black. 

QUANTITY'" NET 
DISC. CODE ... 4.85 

.. ADAPTER - BNC PLUG W TO MINIATURE DOUBLE BANANA PLUG 

MODEL 3270 

Allows a BNC cable jack to be used on 
equipment having 'h" spaced .104 dia. 

[U(-:l~D banana jacks. 
UPPER: BNC plug. 
LOWER: Miniature double banana plug 
on 'h" centers, for use with .104 dia. 
miniature jacks. Gold flashed one piece 
heat treated beryllium copper springs. 
COLOR: Black. 

QUANTITY _ 
DISC. CODE'" NET 4.25 

ADAPTER - STANDARD DOUBLE BANANA JACK TO 
MINIATURE DOUBLE BANANA PLUG 

MODEL 2952 

Permits standard double banana plug 
on %" centers to be used with equip· 
ment having miniature double banana 
jacks on 'h" centers. 
UPPER: Standard double banana jacks 
.166 dia. on %" centers. Brass, nickel 
plated. 
LOWER: Miniature double banana plug 
on 'h" centers. One piece nickel plated 
beryllium copper spring for use with 
.104 dia. miniature banana jacks. 
COLOR: Black. 

QUANTITY II NET .95 
DISC. CODE 

ADAPTER - MINIATURE DOUBLE BANANA JACK TO 
STANDARD DOUBLE BANANA PLUG 

MODEL 2943 

Permits miniature double banana plug 
on 'h" centers to be used with equip· 
ment having standard double banana 
jacks on 3,4" centers. 
UPPER: Miniature double banana jacks, 
• 104 dia. on 'h" centers. Brass, nickel 
plated. 
LOWER: Standard double banana plug 
on %" centers: One piece nickel plated 
beryllium copper spring for use with 
. 166 dia. standard banana jacks. 
COLOR: Black. 

QUANTIT,Y" NET .95 DISC. CODE", 

2138.0 Black NET 2477.0 Black NET 
2477 2477·2 Red _ .50 2138 2138·2 Red .50 

QUANTITY DISC. CODE iii QUANTITY DISC. CODE .. 

MINIATURE - METAL SHORTING BAR 

n 
Low profile, gold flashed, brass short· 
ing bar. Miniature banana plugs on 'h" 
centers swaged to 1/16" thick brass bar~' 
Center hole accepts #4·40 screw for 
easy removal. Current rating 5 Amps. 
cont., 10 Amps INT. 

MODEL 3030 QUANTITY II 
DISC. CODE NET .85 

INSULATED MINIGATOR CLIP TO 
MINIATURE BANANA JACK 

This Minigator clip, accepts a miniature 
banana plug in the rear. Clip is steel, 
cadmium plated. Pinned hinge con· 
struction with full·meshing jaws for 

f-- 1. 25 -----i -! 1-.27 small wires. Vinyl insulators (5 red, 5 
I I I I black). Unassembled. 

~~-~ Standard Package of 10 clips and 10 

T~S!~~k~~;' insulators. 

MODEL 3217 QUANTITY DISC. CODE II NET .20 ea. 

MINIATURE - SINGLE BANANA PLUG ISOLATION 

ftff .104 Dia. 
Vertical 

, 
.~ W-.:::C:~:~ 

~
~ II~01Dia. 

r .91 r 
.50 J 

1.28 l ,~~w 

Provides two terminal isolation. Allows 
for addition of series components. Ex· 
cellent for circuit deSign and testing. 
Gold flashed solder turret terminals for 
permanent noise-free connections. 
UPPER: Miniature banana jack, .104 
dia. Brass, gold flashed. 
LOWER: Miniature banana plug, one 
piece gold flashed beryllium copper 
spring. 
Colvinimed 
COLOR: Black, Red. 

QUANTITY II MODEL 2831 (specify color) DISC. CODE NET 1.25 

MINIATURE - DOUBLE BANANA PLUG -
4 TERMINAL ISOLATION 

Provides four terminal isolation. Top 
-.1. 28 V!~!i~!~' Stack-up receptacles isolated from 
~J stock-Up lower plugs. Ideal for insertion of 

" 
Ir"l matching networks in computer boards, 

.- I circuit design and testing. Gold flashed 
.75!_. solder turret terminals for permanent 

o T noise-free connections • + 'llU8 U]v UPPER: Miniature double banana ja,' ck, , ..l ~ ~ .104 dia. Brass, gold flashed. 
.'io' .12 l ~ LOWER: Miniature double banana plug IJ l- on %" centers. Gold flashed one piece 

,50 ,beryllium copper spring . 

MODEL 2830 

COLOR: Red. 

QUANTITY'" 
DISC. CODE'" NET 3.85 
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l4J,i'h,ffiU SECTION 2100 

POMONA ELECTRONICS MINIATURE PATCH CORDS 

Miniature patch cords for use with .104 dia. miniature banana jacks. Excellent for mini· 
aturization of test equipment and high density packaging for patch systems. 

Banana plug springs precision formed of one piece beryllium copper, heat treated fOI 
maximum life and low contact resistance. Tough thermoplastic molded to plug body 
and wire. 

FEATURES: 
• Fits .104 dia. miniature banana jacks. Plug body brass, per QQ·B-626, Compo #22 
• Gold flashed per MIL·G-45204 Type II (.00002/.00003) • Spring, one piece heat 
treated beryllium copper, alloy 170 per QQ·C·533. 

SPECIFICATIONS: 
• WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra flexible polyvinyl insulation .087" 0.0. 
• RATED: 5 A. Cont., 10 A. Int., 5,000 V.D.C .• OPERATING TEMP.: _O°C to + 105 Co 

MODEL LENGTH 
1081-4 4" 
1081-8 8" 
1081-12 12" 
1081-18 18" 
1081-24 24" 
1081-36 36' 
1081-48 48" 
1081-60 60" 

NET 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.55 
1.60 

MINIATURE-BANANA PLUG STACK-UP PATCH CORD 

L 

COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White. _ 

MODEL 1081 (Specify Color) *QUANTITY DISC. CODE'" 

MODEL LENGTH NET MINIATURE- RIGHT ANGLE BANANA PLUG PATCH CORD STACK-UP 

2860-4 4" 1.50 
2860-8 8" 1.50 
2860-12 12" 1.50 
2860-18 18" 1.50 
2860-24 24" 1.50 
2860-36 36" 1.50 
2860-48 48" 1.55 
2860-60 60" 1.60 

MODEL LENGTH NET 
2842-4 4" 1.00 
2842-8 8" 1.00 
2842-12 12" 1.00 
2842-18 18" 1.00 
2842-24 24" 1.00 
2842-36 36" 1.00 
2842-48 48" 1.05 
2842-60 60" 1.10 

e 
MODEL LENGTH NET 
3014-4 4" 1.50 
3014-8 8" 1.50 
3014-12 12" 1.50 
3014-18 18" 1.50 
3014-24 24" 1.50 
3014-36 36" 1.50 
3014-48 48" 1.55 
3014-60 60" 1.60 

CD 
MODEL LENGTH NET 
3222-4 4" 1.00 
3222-8 8" 1.00 
3222-12 12" 1.00 
3222-18 18" 1.00 
3222-24 24" 1.00 
3222-36 36" 1.00 
3222-48 48" 1.05 
3222-60 60" 1.10 

eem /1969 

f--------L 1. 621 
~1l .22 ~ 
D. .89 la. ---r 

~ .12 

Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White. 

MODEL 2860 (Specify Color) * QUANTITY DISC, CODE 

MINIATURE - BANANA PLUG PATCH CORD r·94 J~ .56 1 

.~ ~~:----------------------~~~ ,. L ., 

COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White. 

MODEL 2842 (Specify Color) * QUANTITY DISC. CODE 

STANDARD BANANA PLUG TO MINIATURE BANANA PLUG PATCH CORD 

L 

A patch cord for rapid interconnection of equip· 
ment having standard and miniature banana 
iacks. Both plugs have a stack-up feature. 
STANDARD BANANA PLUG: Spring, one piece 

MINIATURE BANANA PLUG, Spring, one piece 
beryllium copper, heat treated, gold flashed. 
Tough thermoplastic molded to plug body and 
wire. 

RATED: 5 A. Cant., 10 A Int. 5,000 W.V.O.C. 
OPERATING TEMP.: -25' eta +105' C. 
COLORS, Black, Red. 

beryllium copper, heat treated, nickel plated. 
Tough thermoplastic molded to plug body and 
wire. 

WIRE: 20 AWG, Strand. 41 x 36 T.C. extra flex· 
ible polyvinyl insulation .087" 0.0. n 

MODEL 3014 (Specify Color) *QUANTITY DISC. CODE ... 

INSULATED MINIGATOR CLIP TO MINIATURE BANANA PLUG 

~If+.~_-.-_-.-_-_-.-.-_-_ -_L.-.-.-.-.-.-.-.-.-.-.-.-.-.-." ~ 
Adapts to equipment using miniature banana 
jacks. 
CLIP: Minigator, Steel, cadmium plated. 
MINIATURE BANANA PLUG: Spring, one piece 

beryllium copper, heat treated, gold flashed. 
Tough thermoplastic molded to plug body and 
wire. 

MODEL 3222 (Specify Color) 

INSULATOR: Red vinyl with red wire. Black on 
black wire. 

WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra flex· 
ible polyvinyl insulation, .087" 0.0. 

OPERATING TEMP.: -25° C to +105° C. 
COLORS: Black, Red 

* QUANTITY DISC, CODE 

See YELLOW SECTION for Local Offices, Phones 
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SECTION 2100 I§§,iiij,ffi. 

POMONA ELECTRONICS 

MOLDED MINIATURE DOUBLE BANANA PLUG PATCH CORDS 

ACTUAL SIZE 

1;3 smaller ... 
A miniature double banana plug on 112" centers. This patch cord enables 
miniaturization of test equipment and high density packaging for patch 
systems. 
Banana plug springs precision formed of one piece beryllium copper, heat 
treated for maximum life and low contact resistance. 

FEATURES ••• 

.104 Dia. 
Vertical 
Stack-up 

SPECIFICATIONS ... 

STACK·UP 

• One piece beryllium copper heat treated spring for long 
life. • Fits standard 0.104 dia. banana jacks, on %" centers. 

• Rounded spring design results in maximum contact area. • Spring beryllium copper alloy 170 per QQ·C·533 . 
• GNO., clearly molded on plug body and shell. • Plug body brass per QQ·B·626, Compo 22 . 
• Solder·bonded noise·free connections. • Gold flashed per MIL·G·45204, type II. 

CABLE DESCRIPTION: 
Shielded coax., RGI74/U. Polyethylene insulation, Vinyl jacket. Nom. cap. 
29.5 pf/ft. Nom. Imp. 50 Ohms. Nom. 0.0 .. 100". Color: Black. NOTE: Molded double plug matches color of cable. 

MINIATURE -DOUBLE BANANA PLUG BOTH ENDS MINIATURE-DOUBLE BANANA PLUG TO BNC MALE 

}
Miniature 

CONN: Double Banana 
1 sl END plug on 

1/2" centers. 

CABLE: 
Shielded Coax., 
RG174/U. 

CONN. }Miniature double 
2nd END ~~,ag:,it~~ton 

MODEL LENGTH 
2247·K·12 12" 
2247·K·24 24" 
2247·K·36 36" 
2247·K·48 48" 
2247·K·60 60" 

MODEL 2247 * QUANTITY DISC. CODE II NET 4.95 

MINIATURE - DOUBLE BANANA PLUG 
TO MINIGATOR CLIPS 

}
Miniature 

CONN: Double Banana 
1st END plug on 

'/2" centers. 

CABLE: 
Shielded Coax., 
RG174/U. 

} 
Minigator Clips, 

CONN: Steel. cad plated 
2nd END Insulators. Vinyl: 

Black/Red. 

MODEL LENGTH 
3027·K·12 12" 
3027·K·24 24" 
3027·K·36 36" 
3027·K·48 48" 
3027·K·60 60" 

MODEL 3027 * QUANTITY DISC. CODE III NET 5.95 

} 
Miniature 

CONN: Double Banana CABLE: Shielded 
1st END Plug on 1/2" centers Coax., RG174/U 

CONN: t 
2nd END \ Male BNC 

MODEL LENGTH 
2248·K·12 12" 
2248·K·24 24" 
2248·K·36 36" 
2248·K·48 48" 
2248·K·60 60" 

MODEL 2248 * QUANTITY DISC. CODE B NET 5.95 

DOUBLE BANANA PLUG TO MINIATURE 
DOUBLE BANANA PLUG 

MODEL 2443 

CABLE: 
Shielded Coax., 
RG174/U. 

MODEL LENGTH 
2443·K·12 12" 
2443·K·24 24" 
2443·K·36 36" 
2443·K·48 48" 

CONN' t Miniature double 

2nd END 5 ~J,~a2~,it~ton 

2443·K·60 60" ... 

* QUANTITY DISC. CODE U NET 4.95 
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POMONA ELECTRONICS 

CREATE passive and active networks, voltage dividers, isola· 
tion networks or attenuators with these units. Solder turret 
terminals for permanent noise·free connection of components, 
etc. Entire unit may be potted or encapsulated. 

APPLICABLE SPECIFICATIONS: 

'§§riiijlmg SECTION 2100 

Housing molded of thermosetting electrical grade phenolic. 
Cover, punched XXP laminated paper base phenolic. Color, 
housing and cover, BLACK. Cover plate and 2 each #2·56 
cover screws included. 

Operating Temp: -25 D C to +125 D C. Working Voltage: 5000 VDC. Current: 15 Amps Cont., 30 Amps Int. 

COMPONENT MOUNTING-ACROSS 

MODEL 2096 

BANANA PLUGS 

UPPER: No Connection. 

LOWER: Banana plugs on %" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use with 
standard .166" dia, banana jacks. 

QUANTITY _ 
DISC. CODE W NET 1.95 

COMPONENT MOUNTING - BANANA JACKS 
TO DOUBLE BANANA PLUG-JUNIOR SIZE 

MODEL 2098 

UPPER: Banana jacks, .166" dia. and sol· 
der turret terminals on 3A" centers. Brass, 
nickel plated, Polarity indicator on top, 
color, RED. 

LOWER: Banana plugs on %" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use with 
standard .166" dia. banana jacks. 

QUANTITY _ 
DISC. CODE IIiII NET 3.45 

COMPONENT MOUNTING-BINDING POSTS 

MODEL 2259 

TO DOUBLE BANANA PLUG
JUNIOR SIZE 

f11: , ... '-=}l.02l r'''l .70~-1.1S ~~;n---, i.ssr;-. 

al]·.----.j·r: ~1Tl--O;--' ~I , . 
. , 

.75 0 0 .75 L 25 : : 

~ . 't !.~ 
.166 
Dia. 

UPPER: Banana jack binding posts with 
solder turret terminals, on 314" centers. 
Red and Black. 
LOWER: Banana plugs on %" centers,. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use 
with standard ;166" dia. banana jacks. 

QUANTITY'" 
DISC. CODE W NET 4.85 

MODEL 1177 

MODEL 2224 

MODEL 2262 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

COMPONENT MOUNTING
ACROSS BANANA PLUGS...;. 

r-'- '08--1 KING SIZE 

1:eoT~--~ '" --.~ _ ~UJ~ ;,.;tj .---~ .IE 
I • [1.<6 ... _. 

.18 .. --:-- I 

UPPER: No Connection. 

LOWER: Banana plugs on %" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use 
with standard .166" dia. banana jacks. 

QUANTITY 11 
DISC. CODE NET 1.95 

COMPON ENTMOUNTING
BANANA JACKS TO DOUBLE 
BANANA PLUG- KING SIZE 

! ~.-~ ~ •• '~~':: 1 ,.: ;r.r: e~t~--) 
.15.18 °i1.H 0 I L : 

L--d ~~~~~~-~d 
UPPER: Banana jacks, .166" dia. and sol· 
der turret terminals on SA." centers. Brass, 
nickel plated. Polarity indicator on top, 
color, RED. 

LOWER: Banana plugs on %" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use with 
standard .166" dia. banana jacks, 

QUANTITY - NET 3.45 DISC. CODE II1II 

COMPONENT MOUNTING
BINDING POSTS TO DOUBLE 

BANANA PLUG - KING SIZE 

UPPER: Banana jack binding posts with 
solder turret terminals, on 3,4" centers. 
Red and Black. 
LOWER: Banana plugs on >;." centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use 
with standard .166" dia. banana jacks. 

QUANTITy .... 
DISC. CODE ~ NET 4.85 
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CREATE passive and active networks, voltage dividers, 
isolation networks or attenuators with these units. 
Solder turret terminals for permanent noise-free con
nection of components, etc. Entire unit may be potted 
or encapsulated. 

COMPONENT MOUNTING-BNC RECEPTACLE 
TO DOUBLE BANANA PLUG -

MODEL 2097 

UPPER: BNC Receptacle UGI094/U 

LOWER: Banana plugs on %" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use with 
standard .166" dia. banana jacks. 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -2S·C to +12S·C.· 
Working Voltage: SOD V Peak. 

QUANTITY'" 
DISC. CODE W NET 3.85 

COMPONENT MOUNTlNG- BNC RECEPTACLE TO 
BNC PLUG WITH BINDING POSTS 

MODEL 2100 

CENTER: Banana jack binding posts with 
solder turret terminals. Red and Black. 

LOWER:. BNC Plug. UGll04A/U. 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -2S·C to +12S·C. 
Working Voltage: SOD V Peak. 

QUANTITY'" 
DISC. CODE IIiI NET 8.95 

COMPONENT MOUNTING
(3) %" SPACED BANANA PLUGS 

MODEL 2095 

~o ~ 

1:1 ~ 1.U 

\r--~:~~ 1 ~ ffi1r· ... ~ 
I~'~ ~ 

.10 .l8~6 

.75 .7 

Three·in·line %" Spaced Banana Plugs. 
One piece beryllium copper spring, heat 
treated, nickel plated. Plug body and sol· 
der turret terminals, ·brass, nickel plated. 
For use with standard .166" dia. banana 
jacks. 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -2S·C to +12S·C. 
Working. Voltage: SOOO VDC. 
Current: IS Amps Cant., 30 Amps Int. 

D~~~~6'6~ II NET 2.75 

Housing molded of thermosetting electrical grade 
phenolic. Cover, punched XXP laminated paper base 
pheno.lic. Color, housing and cover, BLACK. Cover 
plate and2 each #2-56 cover screws included. 

COMPONENT MOUNTING
BNC RECEPTACLE BOTH ENDS 

MODEL 2101 

UPPER: BNC Receptacle UG290A/U 

LOWER: BNC Receptacle UG290A/U 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -2S·C to +12S·C. 
Working Voltage: SOD V Peak. 

QUANTITY" 
DISC. CODE IIiII NET 4.85 

COMPONENT MOUNTING
BNC RECEPTACLE TO BNC PLUG 

MODEL 2099 

UPPER: BNC Receptacle UG290A/U 

LOWER: BNC Plug UGll04A/U 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -2S·C to +12S·C. 
Working Voltage: SOO V Peak. 

QUANTITY'" 
DISC. CODE IIiII NET 6.85 

COMPONENT MOUNTING
BNC RECEPTACLE "T" 

MODEL 2102 

. UPPER: BNC Receptacle UG290A/U 

CENTER: BNC Receptacle UGI094/U 

LOWER: BNC Receptacle UG290A/U 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -2S·C to +12S·C. 
Working Voltage: SOD V Peak. 

QUANTITY'" 
DISC. CODE W NET 7.85 
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POMONA ELECTRONICS 

Boxes of unlimited uses for packaging of components 
and circuitry. Also ideal for potting and encapsulating. 
Available in three sizes as shown below. Housing 
molded of thermosetting electrical grade phenolic. 
Cover, punched XXP laminated paper base phenolic. 
Color, Housing and cover, Black. Cover plate and 2 
each #2-56 cover screws included. 

Operating Temperature: -25°C to +125°C. 

BLACK BOX-JUNIOR SIZE 

MODEL 2105 

MODEL 2103 

MODEL 2104 

1----1.25-

QUANTITY _ NET 75 
DISC. CODE", • 

BLACK BOX-QUEEN SIZE 

QUANTITY _ 
DISC. CODE.... NET.75 

BLACK BOX-KING SIZE 

QUANTITY" 
DISC. CODE IIiII NET .75 

Wi,iijtlffiM SECTION 2100 

"BLACK 'BOXES" 

CREATE passive and active networks, voltage dividers, isola
tion networks or attenuators with these units. Solder turret 
terminals for permanent noise·free connection of components, 
etc. Entire unit may be potted or encapsulated. 
Housing molded of thermosetting electrical grade phenolic. 
Cover, punched XXP laminated paper base phenolic. Color, 
housing and cover, BLACK. Cover plate and 2 each #2-56 
cover screws included. 

COMPONENT MOUNTING-ACROSS PIN TIP PLUGS 

MODEL 2268 

UPPER: No Connection. 

I" -1 
"I 

LOWER: Pin tip plugs, .080 dia. on %" cen· 
ters. Plug bodies and solder turret termi
nals, brass, nickel plated. 

APPLICABLE SPECIFICATIONS: 
Operating Temp.: -25'C to +125'C 
Working Voltage: 5000 VDC. 
Current: 5 Amps Cont .. 10 Amps Int. 

QUANTITY DISC. CODE a NET 1.95 

COMPONENT MOUNTING-PIN TIP JACKS 
TO DOUBLE PIN TIP PLUG-JUNIOR SIZE 

MODEL 2260 

per 

LOWER: Pin tip plugs, .080 dia. on %" cen· 
ters. Plug bodies and solder turret termi
nals, brass, nickel plated. 

APPLICABLE SPECIFICATIONS: 
Operating Temp.: -25'C to +125'C. 
Working Voltage: 5000 VDC. 
Current: 5 Amps Cont., 10 Amps Int. 

QUANTITY DISC. CODE II NET 4.85 

COMPONENT MOUNTING-
(3) %" SPACED BANANA PLUGS - KING SIZE 

MODEL 1943 

Three·in·line %" Spaced Banana Plugs. 
One piece beryllium copper spring, heat 
treated, nickel plated. Plug body and solder 
turret terminals, brass, nickel plated. For 
use with standard .166" ~ia. banana jacks. 
APPLICABLE SPECIFICATIONS: 
Operating Temp: -25'C to +125'C. 
Working Voltage: 5000 VDC. 
Current: 15 Amps Cont., 30 Amps In. 

QUANTITY'" 
DISC. CODE III NET 2.75 

eem/1969 See YELLOW SECTION for Local Offices, Phones 951 



SECTION 2100 i4§,liDlffiD 

POMONA ELECTRONICS 

NOW AVAILABLE, SHIELDED "BLACK BOXES." Boxes that 
fulfill the requirement for RF applications. 
Ideal for compact packaging, eg., voltage dividers, isolation 
networks, impedance matching networks, and other varied 
uses. 
Cover and self-tapping screws included. 
APPLICABLE SPECIFICATIONS: (ALL MODELS) 
Operating Temp.: -55·C to +150·C. 
Working Voltage: 500 V Peak (Model 2415, 1500 V Peak). 
Noi.se Rejection: Greater than 70DB. 

COMPONENT MOUNTING
BNC RECEPTACLE BOTH ENDS 

CONN: } BNe Receptacle Jack, 
1st END UG290A/U. 
CONN: } BNe Receptacle Jack, 
2nd END UG290A/U. 

MODEL 2390 
QUANTITY _ 

DISC. CODE'" NET 6.85 

COMPONENT MOUNTING
BNC RECEPTACLE TO BNC PLUG 

CONN: } BNe Receptacle Jack, 
1st END UG290A/U. 
CONN: } BNe Receptacle Plug, t+-+HIl1--
2nd END UGl104A/U. I 

~~~-"'~· __ l 

~ 
MODEL 2391 

QUANTITY'" 
DISC. CODE" NET 7.85 

COMPONENT MOUNTING-BNC RECEPTACLE TO 
BNC PL)JG WITH BINDING POSTS 

CONN: } BNe Receptacle Jack, 
1St END UG290A/U. 
CENTER: Banana jack binding 

posts with solder turret 
terminals. Red and Black. 

CONN: } BNe Receptacle Plug, 
2nd END UGl104A/U. 

MODEL 2393 NET 10.85 

FEATURES: 
• SHIELDED HOUSING; Die Cast Aluminum. FINISH: BLUE 

baked enamel per Federal Standard 595 #25109 over phos· 
phoric etch per MIL·C-15328A. 

• COVER; .040 Thick Aluminum #6061·T6 with clear ano
dized finish per MIL·A·8625A. 

• Four screws secure cover for proper shielding. 
• Solder turret terminals for permanent noise free connec· 

tion of components. 

COMPONENT MOUNTING
BNC RECEPTACLE "T" 

CONN: } BNe Receptacle Jack, 
1st END UG290A/U. 
CENTER: BNe Receptacle Jack, 

UG290A/U. 
CONN: I BNe Receptacle Jack, 
2nd END S UG290A/U. 

~-----, 

,~ 4 
~b o-I_ -1, 1 ~--, 

(;', 

MODEL 2392 QUANTITY" 
DISC. CODE W NET 9.50 

COMPONENT MOUNTING - "T" TWO BNC .-
RECEPTACLES TO BNC PLUG ~ 

CONN: } BNe Receptacle Jack, 
1st. END UG290A/U. 
CENTER: BNe Receptacle Jack, 

UG290A/U. 
CONN: } BNC Receptacle Plug, 
2nd END UGl104A/U. .n 

1~;v~1 
MODEL 2401 D~~~~1'6~ II 

L 

NET 10.85 

EMPTY - SHIELDED "BLACK BOX" 

MODEL 2397 
FINISH: Blue Baked 

Enamel. 
Includes cover with 
part number on 
cover and four 
cover screws. 

MODEL 2400 
FINISH: None 
Includes unmarked 
cover and fO',";f 
cover screws. 

MODEL 2397 
MODEL 2400 

QUANTITY _ 
DISC. CODE ~ 

SIZE "A" 

I , 

NET 1.50 
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POMONA ELECTRONICS 

CONN: 
1st END 
CONN: 
2nd END 

COMPONENT MOUNTlNG
BNC RECEPTACLE BOTH ENDS 

} BNC Receptacle Jack, 
UG290A/U. 

1 BNC Receptacle Jack, 
f UG290A/U. 

MODEL 3230 QUANTITY DISC. CODE II NET 6.85 

COMPONENT MOUNTING
BNC RECEPTACLE TO BNC PLUG 

CONN: } BNC Receptacle Jack, 
1st END UG290A/U. 
CONN: } BNC Receptacle Plug, 
2nd END UGl104A/U. 

COMPONENT MOUNTING - BNC RECEPTACLE TO e BNe PLUG WITH BINDING POSTS 

,-,~~~--~~-, tl--·::,--=-_:=-- ~.::.~ --, 1_ .85 11 i - 1.3B ---I 
I,~ ~) 'u 

f~ .. :;~:ll:;~.~:;l1""" "" !. I~i$pqiti~l 
CENTER: Banana jack binding LJJ[L. -. -T . ----1- I ~ -

posts with solder turret 1.02 62 J 
terminals. Red and Black. I: opr Clooed nrl 

CONN: } BNC Receptacle Plug, .. 1-- Wi 
2nd END UGl104A/U. ." 

MODEL 3233 QUANTITY DISC. CODE II NET 10.85 

i§4,,'h,ffitfui SECTION 2100 

SHIELDED "fBLACK BOXESf,. 
SIZE "8" 

COMPONENT MOUNTING
BNC RECEPTACLE "T" 

CONN: } BNC Receptacle Jack, 
1st. END UG290A/U. 
CENTER: BNC Receptacle Jack, 

UG290A/U. 
CONN: 1 BNC Receptacle Jack, 
2nd END f UG290A/U. 

MODEL 3232 QUANTITY DISC. CODE a NET 9.50 

COMPONENT MOUNTING - CROSS CONNECTIONS 

CONN: 4 each BNC Receptacle Jacks, 
UG290A/U. 

MODEL 3234 QUANTITY DISC. CODE 

CD 

NET 11.75 

EMPTY - SHIELDED "BLACK BOX" 

MODEL 2417 
FINISH: Blue Baked 

Enamel. 
Includes cover with 
part number on 
cover and four 
cover screws. 

MODEL 2428 
FINISH: None 
Includes unmarked 
cover and four 
cover screws. 

MODEL 2417 _ 
MODEL 2428 QUANTITY DISC. CODE W 

SIZE "B" 

NET 1.50 
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POMONA ELECTRONICS 

COMPONENT MOUNTING
UHF RECEPTACLE BOTH ENDS 

CONN: } 
1 st END UHF Receptacle Jack. 

CDNN: } UHF Receptacle Jack 
2nd END . 

MODEL 2412 
QUANTITy .... 

DISC. CODE" NET 7.85 

COMPONENT MOUNTlNG
UHF RECEPTACLE TO UHF PLUG 

CDNN: } 1st END UHF Receptacle Jack. 

CONN: } UHF Receptacle Plug. 
2nd END 

MODEL 2413 
QUANTITY _ 

DISC. CODE II1II NET 10.85 

COMPONENT MOUNTING
UHF RECEPTACLE liT" 

CDNN: l 1st END UHF Receptacle Jack. 

CENTER: UHF Receptacle Jack. 

CONN: l 2nd END UHF Receptacle Jack. 

MODEL 2418 
QUANTITy .... 

DISC. CODE Iili NET 10.85 

COMPONENT MOUNTING
TYPE uN" RECEPTACLE BOTH ENDS 

CONN: } Type ". N" Receptacle 
1st END Jack, UG58A/U. 
CONN: 1 Type "N" Receptacle 
2nd END f Jack, UG58A/U. 

MODEL 2410 
QUANTITy .... 

DISC. CODE .. NET 6.85 

COMPONENT MOUNTING-
TYPE liN" RECEPTACLE TO TYPE liN" PLUG 

75 - 2 25 8l -1 '''--~ Ii=-, ,;-=::;-1 r-' ''==1 
CONN: } Type "N" Receptacle ~- T~t 
1st END Jack, UG58A/U. 
CONN: } Type "N" Receptacle -- t, ,,- • 
2nd END Plug. I L 

MODEL 2411 
QUANTITY" 

DISC. CODE'" NET 9.85 

COMPONENT MOUNTlNG
TYPE liN" RECEPTACLE liT" 

CONN: I Type "N" Receptacle 
1st END Jack, UG58A/U. 
CENTER: Type "N" Receptacle 

Jack, UG58A/U. 
CONN: l Type "N" Receptacle 
2nd END Jack, UG58A/U. 

MODEL 2419 
QUANTITY _ 

DISC. CODE" NET 9.50 
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POMONA ELECTRONICS 

A NEW Series of LARGER shielded "BLACK BOXES." 

These larger boxes are excellent for compact packaging of volt
age dividers, isolation networks and many other applications. 

APPLICABLE SPECIFICATIONS: (All Models) 
Operating Temp.: -55'C to + 150°C. 
Working Voltage: 500 Peak. 
Noise Rejection: Greater than 70DB 

MODEL 2902 

MODEL 2903 

MODEL 2904 

MODEL 2905 

MODEL 2901 

MODEL 
2906 

MODEL 

SEE 2901 

CONN. 
1st END 

BNC 
Receptacle 

Jack 
UG290A/U 

BNC 
Receptacle 

Jack 
UG290A/U 

TYPE "N" 
Receptacle 

Jack 
UG58A/U 

TYPE "N" 
Receptacle 

Jack 
UG58A/U 

NONE 

NONE 

CONN. 
2nd END 

BNC 
Receptacle 

Jack 
UG290A/U 

BNC 
Receptacle 

Plug 
UGl104A/U 

TYPE "N" 
Receptacle 

Jack 
UG58A/U 

TYPE "N" 
Receptacle 

Plug 

NONE 

NONE 

iM.ii#lffi/ffil S ECTIO N 21 00 

FEATURES: 

MODEL 2903 

(Shown 2/3 
actual size) 

• SHIELDED HOUSING; Die Cast Aluminum, Alloy #A3BO, 
FINISH: BLUE baked enamel per Federal Standard 595 
#25109 over phosphoric etch per MIL-C-1532BA. 

• qOVER: .OBO Thick Aluminum #6061-T6 with clear anodized 
fmlsh per MIL-A-B625A. 

• B ea. #4-40 x 1,4" screws secure cover for proper shielding. 
• Solder turret termmals for permanent noise free connection of 

components. 
• 2 flanges for easy mounting of box. 

Same as Model 2901 
except box is unpainted 
and cover is unmarked. 

QUANTITY 
DISC. CODE NET 

II 9.85 

QUANTITY 
DISC. CODE NET 

II 12.85 

QUANTITY 
DISC. CODE NET 

II 5.85 

QUANTITY 
DISC. CODE NET 
II 5.85 

eem /1969 See YELLOW SECTION for Local Offices, Phones 955 



SECTION 2100 i@iiiij'ffiD 

POMONA ELECTRONICS 

SHIELDE'o "BLACK BOXES" 
WITH CARD GUIDES 

Aluminum boxes, slotted to accept 
){t circuit boards and shielding divid

ers. Excellent for packaging electronic 
circuitry. Boxes have removable top 

and bottom covers. Useable inside 

space: 4"x2"xl~". 

APPLICABLE SPECIFICATIONS: 
(All Models) 

Operating Temp.: -55"C to + 150"C. 
Working Voltage: 500 Peak. 
Noise Rejection: Greater than 70DB 

FEATURES: 

• SHIELDED HOUSING: Extruded Aluminum, Alloy #6061-T6. 
FINISH: BLUE baked enamel per Federal Standard 595 
#25109 over phosphoric etch per MIL-C-1532SA. 

• COVERS: Top and bottom, .OSO thick Aluminum #6061-T6 
with clear anodized Finish per MIL-A-S625A. 

CONN: 
1st End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN: 
1st End 

BNC 
Receptacle 

Jack 
UG290A/U 

MODEL 3302 

MODEL 3303 

CONN: 
1st End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN, 
2nd End 

BNC 
Receptacle 

Plug 
UGl104A/U 

• COVER SCREWS: 16 EA #4-40x1f4" screws secure top and 
bottom cover for proper shielding. 

• Solder turret terminals for permanent noise free connection 
of components. 

QUANTITY DISC. CODE II NET 9.85 

QUANTiTY DISC. CODE 1.1 NET 10.85 
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POMONA ELECTRONICS 

CONN: 
1st End 

Type "N" 
Receptacle 

Jack 

CONN: 
2nd End 

Type "N" 
Receptacle 

UG58A/U 
MODEL 3304 

Jack 
UG58AjU 

CONN: 
1st End 

Type "N" 
Receptacle 

Jack 

CONN: 
2nd End 

Type "N" 
Receptacle 

Plug 
UG58AjU MODEL 3305 

CONN: 
1st End 
None 

MODEL 3301 
FINISH: Blue Baked Enamel. Includes 
top and bottom covers with part 
number on one and 16 cover screws. 

CONN: 
2nd End 

None 

MODEL 3306 
FINISH: None. Includes 
unmarked top and bottom covers 
with 16 cover screws. 

CIRCUIT MOUNTING BOARDS 
Various Types of punched and blank Circuit boards for rapid assembly 
of components. Pre-cut to the proper size. Boards slide easily into the 
box card guides. All boards are 1/16" thick. 

BOARD 

A 

A 

A 

A 

A 

B 

r-----2AO~ 
.200T __ .062 DIA. HOLES I 

f¥ "44+,,,,44+ 
.200 ++++++++4++ 

+++++++++4++ 
1.50 ++++++++44++ L++++tt++tt+t 

++++++++tt++ 
t++++tttttt+ 

BOARD A 

MODEL NO. OF HOLES 

3321 12 x 7 

3322 NONE 

3323 12 x 7 

3324 NONE 

3325 12 x 7 

3326 23 x 13 

BOARD B 

MATERIAL NET EA. 

Paper· Epoxy (PEE) .50 
Paper· Epoxy (PEE) . 35 
Glass-Epoxy (GEE) .65 
Glass-Epoxy (GEE) . 45 
Glass-Epoxy (GEE) 
COP. CLAD 1 Side .75 

Glass-Epoxy (GEE) .85 

QUANTITY DISC. CODE II 

i@,iibMttfi S Eell 0 N 2100 

QUANTITY DISC. CODE II NET 9.85 

.74 ~ 4·13:_~o~-l·81 I i::::ll 
1 16 Holes I Ir-

QUANTITY DISC. CODE II NET 12.85 

~4.13 I f:::~ -1 114-40 
- 16 H.oles 

., 

<I' 

MODEL 3327 

~ ,. 

J ~-IL]r y- 3.84 

2.03 

I ~t~~ ~ <I' 

QUANTITY DISC. CODE II NET 6.85 

SHIELDING DIVIDER 41 
This Aluminum divider is ex· 
cellent for dividing the box 
into shielded compartments. 
MATERIAL: .063 Aluminum, 
clear anodized per MIL-A-
8625A. 

QUANTITY DISC. CODE II NET .75 

LARGER BOTTOM PLATE FOR MOUNTING 

- 525----------1 
- 4.750-

MODEL 3328 (Plate only) 

201 Ola . 
4 Mtq. 
Holes This larger plate, when at

tached to the box, provides 
flanges for mounting . 
MATERIAL: .080 Aluminum 
#6061·T6, clear anodized per 
M I L-A-8625A. 

QUANTITY'" 
DISC. CODE'" NET 1.25 
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POMONA ELECTRONICS !I !I :' : I 

COMPONENT MOUNTING-
TYPE "C" RECEPTACLE TO TYPE "C" ,PLUG 

CONN:. .} Type "c" Receptacle 
1st END Jack, UG568/U. 

~;a; .. t-
·I"~=-'i'l~a; 1.

1
11.'; . 

CONN: } Type "c" Receptacle 
2nd END Plug. 

MODEL 2415 QUANTITY II 
DISC. CODE 

COMPONENT MOUNTING ..... 

... '[' 

NET 11.75 

GR-874 CONNECTOR BOTH . ENDS 

MODEL 2416 
QUANTITY'" 

DISC. CODE IIiII NET 24.75 

COMPONENT MOUNTING
TNC RECEPTACLE BOTH ENDS 

CONN: } 
1st END TNC Receptacle Jack. 

CONN: } TNC Receptacle Jack 
2nd END . 

MODEL 2396 QUANTITY'" 
DISC. CODE 111M NET 7.85 

COMPONENT MOUNTING -
BNC RECEPTACLE TO TYPE "N" PLUG 

CONN: } BNC Receptacle Jack, 
1St END UG290A/U. 

CONN: I Type "N" Receptacle 
2nd END Plug. 

I 1.13 .~; 

MODEL 2420 
QUANTITY n 

DISC. CODE'" NET 9.85 

COMPONENT MOUNTING-
TYPE UN" RECEPTACLE TO BNC PLUG 

CONN: } Type "N" Receptacle 
1 st END Jack, UG58A/U. 
CONN: } BNC Receptacle Plug, 
2nd END UGl104A/U. 

MODEL 2421 D~~~~~J~ Bt NET 7.85 

COMPONENT MOUNTING
TNC RECEPTACLE TO TNC PLUG 

CONN: } 1st END TNC Receptacle Jack. 

g::~ND } TNC Receptacle Plug. 

MODEL 2395 
QUANTITY'" 

DISC. CODE IiII NET 9.50 
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POMONA ELECTRONICS 

COMPONENT MOUNTING
OSM':' RECEPTACLE BOTH ENDS 

CONN: } l'm:~,r~~':;::=~1-\?r'"iT[~J 
1st END OSM Receptacle Jack. I~I ~ I ," 'I i h0'~ liD>' LU I ",,:,© 
CONN: } IB-- I ' ___ l~~_ 2nd END OSM Receptacle Jack. 

MODEL 2399 QUANTITY DISC. CODE II NET 17.95 

COMPONENT MOUNTING - UHF RECEPTACLE 
TO UHF PLUG WITH BINDING POSTS 

~d:----:h\ '-~~ 0---+"'-' ~ 

L--H--~ - "': 
f~NE~D } UHF Receptacle Jack. ~' ' ' - -'~ LU 

CENTER: Banana jack binding I 
posts with solder turret ------,-, ..L,_, 
terminals. Red and Black.' , c:~.,," 

CONN: } UHF Receptacle Plug. ' :',;; l -- ' 
~~D" ---, 

MODEL 2422 QUANTITY DISC. CODE II NET 13.85 

i@"ld,ffUm SECTION 2100 

SHIELDED HBLACK BOXES" 

COMPONENT MOUNTING
OSM':' RECEPTACLE TO OSM~' PLUG 

~--',~:,=-~~~ lee I 
CONN: } 0 -1-rtfJ 1st END OSM Receptacle Jack. L," ~ 
CONN: } 2nd END OSM Receptacle Plug. 

MODEL 2398 QUANTITY DISC. CODE II NET 22.95 

COMPONENT MOUNTING TYPE "N" RECEPTACLE 
TO TYPE "N" PLUG WITH BINDING POSTS 

CONN: ,} Type "N" Receptacle 
1st END Jack, UG58A/U. 
CENTER: Banana jack binding 

posts with solder turret 
terminals. Red and Black. 

CONN: 1 Type "N" Receptacle 
2nd END J Plug. 

1-. 75-

MODEL 2423 QUANTITY DISC. CODE II NET 12.85 

COMPONENT MOUNTING - CROSS CONNECTIONS 

MODEL 2424 

MODEL CONNECTION CONNECTION D Quantity NET 2425 Y 2427 
I 

A, BAND C Disc. Code 

2424 BNC Receptacle Jack, BNC Receptacle Jack, EI 11.75 UG290A/U. UG290A/U. 

2425 Type "N" Receptacle Type "N" Receptacle EI 11.75 , ___ fft-_~ c:--ffL --, Jack, UG58A/U. Jack. UG58A/U. 

BNC Receptacle Jack, BNC Receptacle Plug, II 
..J::: ~, 2424, (TJ- --t 7\ 2426, 

2426 UG290A/U. UGl104A/U. 12.85 u1-- -f..l7 
2425 

\~ -f..l.~ 
2427 

2427 Type "N" Receptacle Type "N" Receptacle Ii.I 12.85 
~ __ -:J;- __ I C--tk--~ 

Jack. UG58A/U. Plug. '-' 
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POMONA ELECTRONICS 

POMONA BANANA PLUG 
PATCH CORDS 

Tough thermoplastic insulation moids the 
plug and leads into a strong moisture reo 
sistant integral unit. Excellent for computer 
board and test equipment applications.· 
Used by leading industries in applications 
where extreme reliability is of prime 
importance. 

FEATURES SPECIFICATIONS 

• One piece beryllium copper heat 
treated spring for maximum long 
life. 

• Fits standard 0.166 dia. banana 
jacks. 

• Contact resistance less than 0.001 
ohms per banana plug. 

• Operating Temp.: -O·C to + 105·C. 
• Rounded spring design results in 

maximum contact area. 

• Spring, beryllium copper alloy 170 
per QQ·C·533. 

• Plug body, brass per QQ·B·626, 
Comp.22. 

• Wire, 18 AWG, stranding 65 x 36 T.C. 

• Insulation, polyvinyl .144" 0.0. 
• Extra flexible polyvinyl inSUlation 

used on all leads. • Nickel plated per QQ·N·290, Class 2. 
• Ratings: 15 A. Cont., 30 A. Int. 

10,000 W.V.D.C. 

MODEL LENGTH NET 
B·4 4" 1.50 
B·8 " 8" 1.50 
B·12 12" 1.50 
B·18 18" 1.50 
B·24 24" 1.50 
B·36 36" 1.50 
B·48 48" 1.55 
B·60 60" 1.60 

MODEL LENGTH NET 
HB·4 4''' 1.75 
HB·S 8" 1.75 
HB·12 12" 1.75 
HB·lS IS" 1.75 
HB·24 24" 1.75 
HB-36 36" 1.75 
HB·48 4S" 1.80 
HB·60 60" 1.85 

d~-nl ~:--.;Il _1.,~ It ~_,-)~ c __ <cd 

MODEL LENGTH NET 
1440·4 4" 1.00 
1440·S S" 1.00 
1440·12 12" 1.00 
1440·1S IS" 1.00 
1440·24 24" 1.00 
1440·36 36" 1.00 
1440;4S 4S" 1.05 
1440·60 60" 1.10 

STACK·UP BANANA PLUG PATCH CORD 

Multiple stacking feature accommodates the most complex stacking; keeps circuitry neater. 
Greatly simplifies circuit connections and changes. Reliable solder-bonded connections with
stand pull test in excess of 50 Ibs. Banana plugs,both ends. 
COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White. 

MODEL B QUANTITY n* 
(Specify Color) DISC. CODE ... 

EXTENSION STACKING BANANA PLUG PATCH CORD 

Dual purpose. Insulates all hot leads when used as an extension cord. Endless extension 
couplings possible with any banana plug patch cord. Provides vertical stacking from any 
jack. Reliable solder·bonded connections withstand pull test in excess of 50 Ibs. Ba
nana plugs both ends. 
COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White. 

SIDE 

MODEL HB (SpeCify Color) QUANTITY n * 
DISC. CODE II1II 

HORIZONTAL STACKING BANANA PLUG PATCH CORD 

Ideal as an Interconnecting lead between power supplies, test equipment, etc. 
Horizontal stacking feature. Banana plugs on both ends. 
COLORS: Black, Brown, Red, Orange, Yellow', Green, Blue, Violet, Gray, White. 

MODEL 1440 (Specify Color) QUANTITY DISC. CODE B* 

SIDE 

CONNECTJON 

* Various lengths may be aggregated for best quantity price. OTHER LENGTHS AVAILABLE TO ORDER 
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POMONA ELECTRONICS 

MODEL LENGTH 
2864-4 4" 
2864-8 8" 
2864-12 12" 
2864-18 18" 
2864-24 24" 
2864-36 36" 
2864-48 48" 
2864-60 60" 

NET 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
L55 
L60 

.171 Dia. 

.25 

MODEL 2864 (Specify Color) 

MODEL 
2700-4 
2700-8 
2700-12 
2700-18 
2700-24 
2700-36 
2700-48 
2700-60 

LENGTH 
4" 
8" 

12" 
18" 
24" 
36" 
48" 
60" 

MODEL 2700 

NET 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 
1.05 
1.10 

(Specify Color) 

NET 
_95 
_95 
_95 
_95 
_95 
.95 

STACK-UP RIGHT ANGLE BANANA PLUG PATCH CORD 

Vertical Stacking feature allows endless circuit connections and 
the right angle design keeps wires close to the chassis. An 
oversize shoulder allows easy connect and disconnect. 
BANANA PLUGS: Spring, one piece beryllium copper, heat 

treated, nickel plated. Tough thermoplastic molded to plug 
body and wire. 

WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
insulation •. 144" 0.0. 

OPERATING TEMP.: -DoC to +105°C. 
RATED: 15 A. Cant., 30 A. Int. 10,000 W.V.D.C. 
COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, 

Gray, White. 

QUANTITY DISC. CODE B * 

RIGHT ANGLE BANANA PLUG PATCH CORD 

Designed for use where vertical space is limited. Right angle plug features 
concave ribbed top and oversize shoulder for ease of connect and discon
nect in tight-places. 
BANANA PLUGS: Spring, one piece beryllium copper, heat treated, nickel 

plated. Tough thermoplastic molded to plug body and wire. 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl insulation, 

.144" 0.0. 
OPERATING TEMP.: _O°C to +105°C. 
RATED: 15 A. Cant., 30 A. Int. 10,000 W.V.O.C. 
COLORS: Black, Red 

n* 
QUANTITY DISC. CODE III 

BANANA PLUG PATCH CORD 

------------L 
MODEL 
1985-4 
1985-8 
1985-12 
1985-18 
1985-24 
1985-36 
1985-48 
1985-60 

LENGTH 
4" 
8" 

12" 
18" 
24" 
36" 
48" 
60" 

1.00 
1.05 

Excellent for general lab work. Permits interconnection between test instruments, 
etc. Banana plugs both ends. 

COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White. 6:====~~~~];~~====~1 .38 
Dia. 

L: •• Dia . I 
MODEL 1985 * (Specify Color) QUANTITY DISC. CODE 

RETRACTILE (COILED) PATCH CORD-WITH STACK-UP BANANA PLUGS 

Permits the use of one size patch cord in place of many various lengths. 
BANANA PLUGS: Spring, one piece beryllium copper heat treated, nickel 
plated. Tough thermoplastic molded to body and wife. WIRE: 20 AWG; 

MODEL 2484-36 (Specify Color) QUANTITY DISC. CODE iii 

Stranding 41 x 36 tinned copPer; rubber insulation .145" 
0.0. RATED: 4 A. Cant., 10 A Inl./5000 WVDC. OPERATING 
TEMP.: -20·C to +60·C. COLOR: Black, Red. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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POMONA ELECTRONICS 

MODEL LENGTH NET 

P-4 4" 1.75 
P-S S" 1.75 
P-12 12" 1.75 
P-lS 18/1 1.75 
P-24 24" 1.75 
P-36 36" 1.75 
P-4S 4S" I.S0 
P-60 60" 1.S5 

MODEL P 
(Specify Color) 

*QUANTITY II 
DISC. CODE 

MODEL LENGTH NET 

1727-4 4" I.S5 
1727:S S" 1.85 
1727-12 12" 1.85 
1727-1S 18" 1.85 
17-27-24 241'1 1.S5 
1727-36 36" 1.S5 
1727-4S 4S" 1.90 
1727-60 60" 1.95 

MODEL 1727 
(Specify Color) 

* QUANTITY II 
DISC. CODE 

MODEL LENGTH NET 

1990-4 4" .95 
1990-8 8" .95 
1990-12 12" .95 
1990-18 18" .95 
1990-24 24" .95 
1990-36 36" .95 
1990-48 48" 1.00 
1990-60 60" 1.05 

MODEL 1990 
(Specify Color) 

MODEL 
PT063-4 PT080-4 PM080·4 
PT063-8 PTOBO-8 PMOBO-B 
PT063-12 PTOBO-12 PMOBO-12 
PT063-IB PBOBO-18 PMOBO-IB 
PT063-24 PTOBO-24 PM080-24 
PT063-36 PTOBO-36 PMOBO-36 
PT063-48 PT080-48 PMOBO-46 
PTOS3-S0 PT080-fiO PM080-S0 

PIN TIP VERTICAL STACKING PATCH CORD 

,4-----------------L---------------------+ 

A must in circuit designing and testing, 
with .instruments that utilize tip jacks. 
PIN TIP: .080 dia., '/2" long, brass, gold 
flashed. 
TIP JACK, STACK-UP: Beryllium copper, 
gold flashed. Accepts .080 dia. pin. 

WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra 
flexible polyvinyl insulation .087" 0.0. 
RATED: 5 A. Cant., 10 A. Int. 
5,000 W.V.O.C. 
OPERATING TEMP_: -DoC to +!05°C. 
COLORS: Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, White. 

.087 

E
L38~ 

_88 ~ _:0 I 

Dia"l ~_69--j, I 

e:::::===~= STACK-UP 

_ 16 Dia. . ~8g05la. 

PIN TIP EXTENSION STACKING PATCH CORD 
4~c-··h~c~J?-

_-----l 

Oua I purpose, insulates exposed leads 
when used as an extension cord. Endless 
extension coupling possible. Also pro
vides stacking from .080 jack. 
PIN TIP: .080 dia., '/2" long, brass, gold 
flashed. 
TIP JACK: Beryllium copper, gold flashed. 
Accepts .OBO dia. pin. 

Heavy Duty patch cord. Excellent for 
general lab work. Permits interconnec
tion between test instruments that uti
lize tip jacks. 
PIN TIP: .080 dia., '/2" long, brass, 
nickel plated. 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra 
flexible polyvinyl inSUlation .144" 0.0. 

LENGTH NET 
4" .85 
8" .85 

12" .85 
18" .85 
24" .B5 
36" .85 
48" .90 
60" .95 

PIN TIP: Brass, gold 
flashed. 
WIRE: 22 AWG, 
Strand. 19 x 34 T.C. 
!nsulation, polyvinyl 
.064" 0.0. 
RATED:.3 A. Cont., 
7.5 A. Int. 

WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra 
flexible polyvinyl insulation .087" 0.0. 
RATED: 5 A. Cant., 10 A. Int. 
5,000 W.V.O.C. 
OPERATING TEMP.: -DoC to +105°C. 
COLORS: Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, White. 

PIN TIP PATCH CORD 

f 1.25~ . 50 
±.OOI " }u]''' ~' . 

~'.4l 
I 

L __________________ ~. 

RATED: 5 A. Cant., 10 A. Int. 
10,000 W.V.O.C. 
OPERATING TEMP.: ---{J°C to +105°C. 
COLORS: Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, White. 

* QUANTITY DISC. CODE II 
PIN TIP PATCH CORD 

:ze::::::u:m:1;;;;;; ____ ~L~ ____ n;; • .IIJi22EZS 

MODEL PT 063 - PIN .063 DfA. X 7/16" LONG 

MODEL PT OBO - PIN .OBO DIA. X V2" LONG 

COLORS: PT063 and PMOSO-Red and 
Black only. 

1,000 W.V.O.C. 
OPERATING TEMP.: 
-DOC to +IOSoC. 

)i, DIA·l 

PTOSO - Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, White. 

MODEL PT & PM 
(Specify Color) 

MODEL LENGTH NET 

1126-4 4" 1.75 
1126-8 B" 1.75 
1126-12 12" 1.75 
1126-IB 18" 1.75 
1126-24 24" 1.75 
1126-36 36" 1.75 
1126-4B 48" LBO 
1126-60 60" 1.B5 

MODEL 1126 
(Specify Color) 

.h"""2li22l!LWljillllllllli ______________ ~ •• Q!SiiZJ!l--1 """""" 

MODEL PM OBO- PIN .OBO CIA. X 'A" LONG T 1-%-1 
* QUANTITY II!II 
DISC. CODE l1li 

Small body style permits usage in equip
ment having receptacles spaced closely 
together. Three models shown. 

BANANA PLUG TO PIN TIP STACK-UP PATCH CORD 
Adapts to equipment using banana jacks and pin jacks. Banana plug and pin tip allow vertical stack-up. 

BANANA PLUG: Spring, one piece 
beryllium copper, heat treated, 
nickel plated. . 

PIN TIP: .080 dia. ';'-" long, 
brass, gold flashed. 

* QUANTITY II!II 
DISC. CODE ~ 

TIP JACK, STACK-UP: Beryl· 
lium copper, gold flashed. 
Accepts .080 Oia. pin. 
WIRE: 20 AWG, Strand. 
41 x 36 T.C. Extra flexible 

polyvinyl insulation .087" 0.0. 
RATED: 5 A. Cant., 10 A. Int. 
5,000 W.V.D.C. 
OPERATING TEMP.: - DOC to + 105°C. 
COLORS: Black, Red. 

* Various lengths may be aggregated for best quantity price. OTHER LENGTHS AVAILABLE TO ORDER 
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POMONA ELECTRONICS 

TELLURIUM 

COPPER LEADS 

FOR PRECISION MEASUREMENTS 

POMONA ELECTRONICS has advanced the state of the 
art in measurements where Thermoelectric Effects 
are significant sources of error. Comparators designed 
for use with the Kelvin-Varley voltage divider and 
microvolt leads were tested with Primary Standards 
Laboratory equipment. 

12 gauge COPPER wire minimize thermoelectric 
effects-an absolute necessity for low voltage, high 
precision measurements_ 

LOW RESISTANCE-12 gauge multi-stranded 
COPPER wire results in extremely low cable resist
ance. Spade lugs plated with 50 micro inches gold 
for minimum contact resistance and minimum 
thermal EMF when using copper binding posts. 
(Less than 0.01 ~v/CO)_ 

Thermoelectric voltages were not detected until the 
most sensitive galvanometer range was used. 

THERMOELECTRIC PROPERTIES-Tellurium copper 
gold plated spade lugs cold-staked to multi-stranded 

MODEL LENGTH 

1756-24 24" 
1756-48 48" 

MODEL 1756 
(S'pecify Length) 

* QUANTITY'" 
DISC. CODE IIiII 

NET 9.85 

MODEL LENGTH 

1693·12 12" 
1693-18 18" 
1693-24 24" 
1693-36 36" 
1693-48 48" 
1693-60 60" 

TELLURIUM COPPER SPADE LUGS, SHIELDED LEAD 

.144" O.D. 

~ ____________________________ L ________________________________ ~ 

NET 

2.75 
2.75 
2.75 
2.75 
2.75 
2.75 

Designed for use with Kelvin Varley voltage dividers where extreme precision is required for low voltage measurements. 
Features guard shield to effectively reduce shunt resistance. Tough thermo-plastic molded to spade lug body, color; center 
conductor lug red, shield lug black. Tellurium copper heavy duty one piece machined spade lug gold plated per MIL-G-45204, 
Type II, Class I. Center conductor 12 AWG multi-stranded bare copper, shield lead wire, 18 AWG, stranded. Polyethylene 
primary insulation. Braided shield bare copper. Polyvinyl jacket, color black, per MIL-C-17C Type IIA. 

TELLURIUM COPPER SPADE LUG JUMPER 

.144" O.D. 
~ ______________________________ L ______________________________ ~ 

Single conductor tellurium copper spade lug jumper used in applications where guard shield is not required. Tough thermo
plastic molded to spade lug body_ Color matches wire. Tellurium Copper heavy duty one piece machined spade lug gold plated * per MIL·G·45204. Type II, Class I. Conductor, 12 AWG multi·stranded bare copper. Insulation polyvinyl, 105°C, .144" 0.0. 

MODEL 1693 (Specify Color) QUANTITY DISC. CODE II COLORS: Black, Red, Green. 

* Various lengths may be aggregated for best quantity price. 
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POMONA ELECTRONICS 

MODEL LENGTH NET 
MG·B·4 4" .95 
MG·B-8 8" .95 
MG·B·12 12" .95 
MG·B·24 24" .95 
MG·B·36 36" .95 
MG·B·48 48" 1.00 
MG·B·60 60" 1.05 

(Specify Color) 

MODEL LENGTH NET 

1236-4 4" .95 
1236-8 8" .95 
1236·12 12" .95 
1236·24 24" .95 
1236-36 36" .95 
1236·48 48" 1.00 
1236·60 60" 1.05 

(Specify Color) 

MODEL LENGTH NET 

1613·4 4" .95 
1613·8 8" .95 
1613·12 12" .95 
1613·24 24" .95 
1613·36 36" .95 
1613·48 48" 1.00 
1613·60 60" 1.05 

(Specify Color) 

MODEL LENGTH NET 

AL·B·4 4" .95 
AL·B·8 8" .95 
AL·B·12 12" .95 
AL·B·24 24" .95 
AL·B·36 36" .95 

AL·B·48 48" 1.00 

AL·B·60 60" 1.05 

(Specify Color) 

MODEL LENGTH NET 

1743·12 12" .95 
1743·24 24" .95 
1743·36 36" .95 
1743·48 48" 1.00 
1743·60 60" 1.05 
(Typical Dimensions 

spade lug) 

(Specify Color) 

MODEL 

1987·12 
1987·24 
1987·36 
1987·48 
1987·60 

LENGTH 

12" 
24" 
36" 
48" 
6D" 

NET 

1.00 
1.00 
1.00 
1.05 
1.10 

(Specify Color) 

MODEL 
1370·12 
1370·24 
1370-36 
1370-48 
1370·60 

LENGTH NET 
12" 1.00 
24" 1.00 
36" 1.00 
48" 1.05 
60" 1.10 

(Specify Color) 

MODEL 
1960·12 
1960·24 
1960·36 
1960·48 
1960·60 

LENGTH NET 
12" .95 
24" .95 
36" .95 
48" 1.00 
60" L05 

(Specify Color) 

INSULATED MINIGATOR CLIP LEAD -18 AWG 

II-·'~------L '1 
QUANTITY 

DISC. CODE CLIP: Miriigator. steel. cad plated. INSULATOR: Red vinyl with red wire. Black on all other colors. 
OPERATING TEMP.: -25°C to + 105°C . .... * WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible 

.. polyvinyl insulation .144" 0.0. 
COLORS: Black, Red. 

QUANTITY 
DISC. CODE 

11* 

QUANTITY 
DISC. CODE 

11* 

QUANTITY 
DISC. CODE 

D* 
1 
.26 

INSULATED MINIGATOR CLIP LEAD-20 AWG 

I. 

CLIP: Minigator, steel, cad. plated. 
WIRE: 2.0 AWG, Strand. 41 x 36 T.C. Extra flexible 

polyvinyl insulation, .087" 0.0. 

L .1 

INSULATOR: Red Vinyl with Red Wire. Black on all other 
colors. 

OPERATING TEMP.: _25°C to +105°C. 
COLORS: Black, Red. 

INSULATED MICROGATOR CLIP LEAD- 20 AWG 
I • 

CLIP: Microgator, solid copper. 

WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra flexible 
polyvinyl insulation, .087" 0.0. 

L 

INSULATOR: Red Vinyl with Red Wire. Black on all other 
colors. 

OPERATING TEMP.: _25°C to + 105°C. 
COLORS: Black, Red. 

INSULATED ALLIGATOR CLIP LEAD 

~I'---------L--------~II 
CLIP: Alligator, steel, cad plated. 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible 

polyvinyl insulation .144'" 0.0. 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
OPERATING TEMP.: -25°C to + 105°C. 
COLORS: Black, Red. 

INSULATED SPADE LUG JUMPER 

T 1-%-1-2%2-l-.~------ L --~--__ 

QUANTITY 
DISC. CODE 

11* 

QUANTITY 
DISC. CODE 

11* 

QUANTITY 
DISC. CODE 

11* 

QUANTITY 
DISC. COOL 

11* 

Spade lug heavy duty machined one pIece brass. 
Tough thermo-plastic molded to spade lug body. 
SPADE LUGS: Brass ){." thick, nickel plated. 
WIRE: 18 AWG, Strand. 65 x 36 I.C. Extra flexible 

polyvinyl insulation .144" 0.0. 

RATED: 15 A. Cont., 30 A Int. 10,000 W.V.O.C. 
OPERATING TEMP.: -25°C to + 105°C. 
COLORS: Black, Red, Green, White. 

INSULATED SPADE LUG TO BANANA PLUG 

t-------------- L -------------. I 
Spade lug, heavy duty machined one piece brass. Tough WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
thermo'plastic molded to spade lug and banana plug body. insulation .144'" 0.0. 
SPADE LUG: Brass Yi." thick, nickel plated. RATED: 15 A. Cont .. 30 A. Int. 10,000 W,V.O.C, 
BANANA PLUG: Spring one piece beryllium copper heat OPERATING TEMP.: -25°C to +105°C, 

treated, nickel plated. COLORS: Black. Red 

INSULATED SPADE LUG TO STACKING BANANA PLUG 

Spade lug, heavy duty machined one piece brass. Tough 
thermo-plastic molded to spade lug and banana plug body. 
SPADE LUG: Brass ){." thick, nickel plated, 
BANANA PLUG: Spring one piece beryllium copper heat 

treated, nickel plated. 

WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
insulation .144'" D.D. 

RATED: 15 A. Cont., 30 A. Int. 10,000 W.V.D.C, 
OPERATING TEMP.: -25°C to +105°C. 
COLORS: Black, Red, Green, White. 

INSULATED SPADE LUG TO ALLIGATOR CLIP 

L ----------------~·I 
Spade lug, heavy duty machined one piece brass. Tough 
thermQ-plastic molded to spade lug body. 
SPADE LUG: Brass ){." thick, nickel plated. 
CLIP: Alligator, steel, cad plated. 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
WIRE: 18 AWG, Strand. 65 x 36 I.C. Extra flexible polyvinyl 

insulation .144" 0.0. 
OPERATING TEMP.: -25°C to +105°C. 
COLORS: Black, Red 

* Various lengths may be aggregated for best quantity price. OTHER LENGTHS AVAILABLE TO ORDER 

" 
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Qt:J!F1lilEAOS 

TEST PROBES 

MODEL LENGTH NET 
1166·4 4" 1.00 
1166·8 8" 1.00 
1166·12 12" 1.00 
1166·24 24" 1.00 
1166·36 36" 1.00 
1166·48 48" 1.05 
1166·60 60" 1.lO 

MODEL 1166 (Specify Color) 

MODEL LENGTH NET 
1959·4 4" 1.00 
1959·8 8" 1.00 
1959·12 12" 1.00 
1959·24 24" 1.00 
1959·36 36" 1.00 
1959·48 48" 1.05 
1959·60 60" 1.10 

MODEl 1959 (Specify Color) 

e 
MODEL LENGTH NET 
3220·4 4" 1.00 
3220·8 8" 1.00 
3220·12 12" 1.00 
3220·24 24" 1.00 
3220·36 36" 1.00 
3220·48 48" 1.05 
3220·60 60" 1.10 

ALLIGATOR CLIP TO STACKING BANANA PLUG 

,. f---------- L --------.. '1 

Adapts to equipment using standard banana jacks. 
CLIP: Alligator, Steel, cadmium plated 
BANANA PLUG: Spring, one piece beryllium copper, 

heat treated, nickel plated. Tough thermoplastic 
molded to plug body and wire. 

QUANTITY DISC. CODE 1.1* 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
WIRE: 18 AWG, Strand. 65 x 36 T.e. Extra flexible polyvinyl 
insulation .144" 0.0. 
OPERATING TEMP.: -25'e to +105°e. 
COLORS: Black, Red. 

ALLIGATOR CLIP LEAD TO BANANA PLUG 

11+.------ L ------'1 

Adapts to equipment using standard banana jacks. 
CLIP: Alligator, Steel, cadmium plated 
BANANA PLUG: Spring, one piece beryllium copper, 

heat treated, nickel plated: Tough thermoplastic 
molded to plug body. 

n* 
QUANTITY DISC. CODE III 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
WIRE: 18 AWG, Strand. 65 x 36 T.e. Extra flexible polyvinyl 
insulation .144" 0.0. 
OPERATING TEMP.: -25'e to +105°e. 
COLORS: Black, Red. 

MINIGATOR CLIP TO STACKING BANANA PLUG 

Adapts to equipment using standard banana jacks. 
CLIP: Minigator, Steel, cadmium plated. 
BANANA PLUG: Spring, one piece beryllium copper, 

heat treated, nickel plated. Tough thermoplastic 
molded to plug body and wire. 

L " 
INSULATOR: Red vinyl with red wire. Black on all other colors. 
WIRE: 20 AWG, Strand. 41 x 36 T.e. Extra flexible polyvinyl 
insulation .087" 0.0. 
OPERATING TEMP.: -25'e to +105'C. 
COLORS: Black, Red. 

MODEL 3220 (Specify Color) 
n* 

QUANTITY DISC. CODE II1II 

TEST PROBE TO BANANA JACK 

NEEDLE TIP PROBE TO BANANA JACK 

"""",,,,,,,',-,:/:~',,,,,,,,,,,, ·1--~;~·1 r 
7"///" 0/ "nn // un// /// // /// / // // / ///////" / / / ~ Dia. MODEL 1705 Black ... ----r:-:a. 

MODEL 1705·2 Red QUANTITY DISC. CODE" NET 1.75 

* Various lengths may be aggregated for best quantity price. 

eem J 1969 See YELLOW SECTION for Local Offices, Phones 

Banana jack in handle con· 
nected to tip. Permits use of 
standard banana plugs for 
circuit testing as a test prod. 
Heavy duty insulated handle 
molded to banana jack and 
tip. 

PIN TIP: .080 dia. x %" 
long, brass nickel plated. 

BANANA JACK: .166 dia. 
Brass nickel plated. Ac· 
cepts standard banana 
plug. 

Sharp replaceable needle 
tip allows testing of encap· 
sulated circuits. Banana jack 
in handle connected to tip. 
Permits use of standard ba· 
nana plugs for circuit testing 
as a test prod. Heavy duty 
insulated handle molded to 
banana jack and tip. 

PIN TIP: Replaceable needle 
tip, steel nickel plated. 

BANANA JACK: .166 dia. 
Brass nickel plated. Ac· 
cepts standard banana 
plug. 

OTHER LENGTHS AVAILABLE ,TO ORDER 
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POMONA ELECTRONICS 

_-------- l -------.... 

MODEL 1986-48-B 
MODEL 1986-48-R 

48" long 
48" long 

Black NET 1.75 
Red NET 1.75 

QUANTITY DISC. CODE II 

Insulated handle molded to probe tip and wire lead. 
PR08E PIN TIP: .080 dia. x 1/," long. Brass nickel plated. 
WIRE: 18 AWG. Strand. 65 x 36 T.C. Extra flexible polyvinyl insulation, .144" 0.0. 
BANANA PLUG: Spring, one piece beryllium copper, heat treated, nickel plated. Tough 

thermo·plastic molded to body. 
COLORS: Black, Red. 

TEST PROBE TO STACKING BANANA PLUG 

MODEL 1382-48B 
MODEL 1382-48R 

48" long 
48" Long 

Black 
Red 

NET 1.95 
NET 1.95 

QUANTITY DISC. CODE II 

l 

Insulated handle molded to probe tip and wire lead. 
PROBE PIN TIP: .080 dia. x '/2" long. Brass nickel plated 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl insulation, .14'i" 0.0. 
BANANA PLUG: Spring, one piece beryllium copper, heat treated, nickel plated. 

Tough thermo-plastic molded to plug body and wire. 
COLORS: Black, Red. 

TEST PROBE TO BNC RECEPTACLE 

MODEL 1748 BLACK 
MODEL 1748-2 RED 

BNC receptacle in handle connected 
to tip. Permits the use of coaxial 
cables with BNC plug for circuit 
testing as a test prod. Tough ther
moplastic molded to BNC receptable 
and tip. Shield extends to within 
1 V," of the probe tip end. 
PIN TIP: .080" dia. X 1/," long, 
brass, nIckel plated. 
RECEPTACLE: BNC, UGI094/U. 

QUANTITY'" 
DISC. CODE ~ NET 5.85 

SHIELDED TEST PROBE TO BNC MALE 

< ~--~-
,-'-----.~~~ .... ~I 

CLIP: Minigator, steel, cad. plated. 
INSULATOR, VINYL: Color, Black. 

A shielded test probe with the shield extending to within 11/ 2 " of the probe tip 
end. One piece molded construction. Insulated handle molded to probe tip and 
cable. Insulated minigator clip connected to shield lead. 
PROBE PIN TIP: .080 dia. x 1/2" long. Brass, nickel plated. 

CABLE: Shielded coax., RG58C/U, Polyethylene insulation. Vinyl jacket, .195" 

CONNECTOR: BNC Male, UG88E/U. 
0.0., Nom. Cap. 28.5 pi/ft. 

HANDLE: Color, red, molded 01 tough thermo·plastic. 

MODEL 2739-C-48 ........ 48" long 

SHIELDED TEST PROBE TO DOUBLE BANANA PLUG 

A shielded test probe with the shield extending to within 11/," of the probe tip 
end. One piece molded constructIOn. Insulated handle molded to probe tip and 
cable. Insulated minigator clip connected to shield lead. 

PROBE PIN TIP: .080 dia. x '/," long. Brass nickel plated. 

DOUBLE BANANA PLUG: On 'k" centers. Spring, one piece beryllium copper, heat 
treated, nickel plated. Tough thermo· plastic molded to double plug body. Color, 
Gray. 

··r > 

~----------------- l ----------------~ 

CLIP: Minigator, steel, cad plated. 
INSULATOR, VINYL: Color, Black. 
CABLE: Shielded microphone cable: ·Polyethylene 

insulation. Vinyl jacket. Nom. 
capacity 25 pl./I!. .205" 0.0. Color, Gray. 

HANDLE: Color, red, molded 01 tough thermo·plastic. 

MODEL 1569-B·48 ................ .48" Long 

QUANTITY 
DISC. CODE II 

NET 6.85 

QUANTITY II 
DISC. CODE • 

NET 6.85 

OTHER LENGTHS AVAILABLE TO ORDER 
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POMONA ELECTRONICS HIGH 'VOL TAGETEST PROB£S 

DC HIGH VOLTAGE TEST PROBES WITH BUILT·IN METER 

These High Voltage Test Probes built by Pomona Electronics are the 
most advanced instruments of their kind on the market; the only test 
probes featuring a built-in voltmeter. The Test Probes are self-con· 
tained, portable test instruments for rapid measurements of high 
voltages. 

Easy to operate! Just ground the test probe instrument by attaching 
alligator clip to chassis, contact test probe tip to high voltage being 
measured and read voltage from the built-in meter. No warm-up 
time. No batteries. 

SPECIFICATIONS: 

RANGE: See below. SENSITIVITY: 20,000 ohms/volt (50 ua) move
ment. ACCURACY: ± 3% full scale. MULTIPLIER RESISTANCE: See 
below. MATERIAL: Handle-high impact thermoplastic. Probe-high 
impact polystyrene. LENGTH: 14%" overall. WEIGHT: 8 ounces. 

QUANTITY 

DISC. CODE 

PATENT PENDING 

10 KV AC HIGH VOLTAGE TEST PROBE WITH BUlL T·IN METER 

This AC high voltage Probe is excellent for testing of high potential 
AC voltages such as neon sign transformers, Hi-pot testers and etc. 
Shielded meter movement for protection from stray magnetic fields. 
PROBE IS SUPPLIED WITH MODEL 3295 CARRYING CASE. 

Easy to operate! Just ground the test probe instrument by attaching 
alligator clip to chassis, contact test probe tip to high voltage being 
measured and read voltage from the built-in meter. No warm-up 
time. No batteries. 

SPECIFICATIONS: 

RANGE: 10,000 Volts AC. SENSITIVITY: 2,000 Ohms/Volt (500 UA) 
movement. ACCURACY: ± 3% 30 cps to 1000 cps. MULTIPLIER 
RESISTANCE: 20 Megohm ± 2%. MATERIAL: Handle-high impact 
thermoplastic. Probe - high impact polystyrene. LENGTH: 14%" 
overall. WEIGHT: 8 ounces. 

MODEL 3200 QUANTITY DISC. CODE II NET 29.95 

CARRYING CASE FOR HIGH VOLTAGE PROBES 

II 
A quality built carrying case for protection of your high 
voltage probe. The case is made of tough thermoplastic. 
The inside is lined with soft, shock absorbing material. 

MODEL 3295 QUANTITY DISC. CODE II NET 5.95 
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POMONA ELECTRONICS 

A new series of "Breakouts", designed to convert standard 
coaxial cables to test cables. 
By connecting proper Breakout receptacle or plug to corre· 
sponding cable plug or receptacle, any standard coaxial cable 
becomes a test cable equipped with clip leads. 
All connections feature a non-tarnish finish, and tough molded 
thermoplastic insulation molded to connector and wire. 

BNC RECEPTACLE TO TEST CLIPS 

MODEL 2630 (ALLIGATOR CLIPS) 

CONNECTOR: BNC Recepta
cle, UGI094/U. 

INSULATION: Tough thermo· 
plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

QUANTITY" 
MODEL 2631 (MINIGATOR CLIPS) DISC. CODE iii! NET 3.45 

BNC PLUG TO TEST CLIPS 

MODEL 2885 (ALLIGATOR CLIPS) 

CONNECTOR: BNC Plug. 
INSULATION: Tough thermo

plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

QUANTITy .... 
MODEL 2886 (MINIGATOR CLIPS) DISC. CODE ~ NET 4.50 

• C RECEPTACLE TO STACKI:N::::,N,::,~~.:~ 
,., cle, UG1094/U. 

MODEL 3073 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above, 18 AWG. 
STACKING BANANA PLUGS: 

Spring, one piece heat
treated beryllium copper, 
nickel plated: 1 Black, 
1 Red. 

OVERALL LENGTH 7" 

QUANTITY" 
DISC. CODE II1II NET 3.85 

APPLICABLE SPECIFICATIONS: 
Wire: (With Alligator Clips) 18 AWG, Strand. 65 x 36 T.C. 

Extra flexible polyvinyl insulation, .144" 0.0. 
Wire: (With Minigator Clips) 20 AWG, Strand. 41 x 36 T.C. 

Extra flexible polyvinyl insulation, .087" 0.0. 
Operating Temp.: -25"C to +85'C. 
Working Voltage: 500 V Peak. 

UHF RECEPTACLE: TO TEST CLIPS 

CONNECTOR: UHF Recepta
cle Jack. 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black. 1 Red. 

OVERALL LENGTH 7" 

MODEL 2632 (ALLIGATOR CLIPS) 
QUANTITY'" 

MODEL 2633 (MINIGATOR CLIPS) DISC. CODE .. NET 3.45 

TYPE "N" RECEPTACLE TO TEST CLIPS 

CONNECTOR: Type UN" Re
ceptacle, UG58A/U. 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

MODEL 2636 (ALLIGATOR CLIPS) 
QUANTITY'" 

MODEL 2637 (MINIGATOR CLIPS) DISC. CODE II1II NET 3.85 

ONC RECEPTACLE TO STACKING PIN TIP PLUG • 

MODEL 3221 

CONNECTOR: BNC Recepta
cle, UG1094/U. 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above, 20 AWG 
STACKING PIN TIP PLUGS: 

2 single plugs, .080 dia.: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

QUANTITY'" NET 3 85 
DISC. CODE'" • 

TNC RECEPTACLE TO TEST CLIPS 

968 

CONNECTOR: TNC Receptacle 
Jack. 

INSULATION: Tough thermoplas
tic molded to connector and 
wire. 

MODEL 2634 (ALLIGATOR CLIPS) 

WIRE: See above_ 
TEST CLIPS: Minigator or Alli

gator, Steel, cad. plated. Insu
lators, Vinyl: 1 Black, 1 Red. 

OVERALL LENGTH 7" 
QUANTITY w.. 

MODEL 2635 (MINIGATOR CLIPS) DISC. CODE'" NET 3.45 
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·PA1:0H .CORDS 
DOUBLE· BANANA PLUGS 

POMONA MOLDED DOUBLE BANANA PLUG PATCH CORDS AND TEST LEADS 

... indispensable for bridge transformer 
connections, three terminal capacitor 
measurements and general hook·up for 
two wire systems. They are horizontally 
and vertically stackable in parallel. 
Tough thermo·plastic material molded to 
plug body and cable insures maximum 
strength, moisture resistance and excel· 
lent insulative properties. 
Used by leading industries in applica· 
tions where extreme reliability is of 
prime importance. 

FEATURES ... 

.171 DIA. 
VERTICAL 
STACK·UP 

.166 DIA. 
HORIZONTAL 

STACK·UP 

• One piece beryllium copper heat treated spring for long life. 
• Rounded spring design results in maximum contact area. 
• GND., clearly molded on plug body and shell. 
• Solder·bonded noise-free connections. 

SPECIFICATIONS ... 

• Fits standard 0.166 dia. banana jacks, on 3,4" centers. 
• Contact resistance less than 0.001 ohms per plug. 
• Spring beryllium copper alloy 170 per QQ·C·533. 
• Plug body brass per QQ·B·625. Camp. 22. 
• Nickel plated per QQ·N·290, Class 2. 

CABLE TYPE DESCRIPTION 

TWO CONDo TWISTED PAIR 
18 AWG, Strand. 65 x 36 T.C. 

Vinyl inSUlation. Vinyl jacket, .250" 
0.0. Nom. Cap. 30 pf/ft. 

SHIELDED MICROPHONE CABLE 
Polyethylene insulation. Vinyl jacket, 

. 205" 0.0. Nom. Cap. 25 pf/ft. 

SHIELDED COAXIAL CABLE 
RG58C/U Polyethylene insulation. 

Vinyl jacket, .195" 0.0 . 
COLOR: Gray. COLOR: Gray. Nom. Cap. 28.5 pf/ft. COLOR: Black. 

TWO CONDo SHIELDED 
TWISTED PRo MIC. CABLE 

2BA·18 2BB-18 
2BA-24 2BB-24 
2BA-30 2BB-30 
2BA-36 2BB-36 
2BA-48 2BB-48 
2BA-60 2BB-60 

TWO CONDo 

DOUBLE PLUG 

BOTH ENDS~' 

L 

RG58CjU RG59BjU LENGTH 

2BC-1B 2BE-18 18" 
2BC-24 2BE-24 24" 
2BC-30 2BE-30 30" 
2BC-36 2BE-36 36" 
2BC-48 2BE-48 48" 
2BC-60 2BE-60 50" 

NET 

4.95 
4.95 
4.95 
4.95 
4.95 
4.95 

SHIELDED BALANCED 

SCHEMATIC 

L 

* QUANTITY 
DISC. CODE 

II 
LINE 

CABLE DESCRIPTION MODEL LENGTH NET 

2·Cond. shielded mic. cable. Polyethylene insu- 1167-18 18" 
lation. Vinyl jacket, .231" O.D. Nom. Cap. 1167-24 24" 
between condo 18 pf./ft. Nom. Cap. between 1167-30 30" 
one condo and remaining condo connected to 1167-36 36" 
shield, 32 pf./ft. COLOR: Cable and double 1167-48 48" 
plug, Gray. Single ground plug, Green. m 1167-60 60" * QUANTITY DISC. CODE • 

*NOTE: Molded double plug matches color of cable. 

Two condo Twisted pair, GRAY. Shielded mic. cable. GRAY. 
Coaxial RG58C/U Cable, BLACK. 

* Various lengths may be aggregated for best quantity price. 

7.95 
7.95 
7.95 
7.95 
7.95 
7.95 

SHIELDED DOUBLE 

PLUG BOTH ENDS 

SHIELDED 
COAX. CABLE LENGTH NET 

1550-C-18 18" 5.9r* II 1550-C-24 24" 5 9 QUANTITY. 
1550-C-30 30" 5:95 DISC. CODE • 
1550-C-36 36" 5.95 
1550-C-48 48" 5.95 
155Q-C-60 60" 5.95 

DOUBLE PLUG TO SINGLE BANANA PLUGS 

CABLE DESCRIPTION MODEL LENGTH NET 

TWO 18 AWG, Strand. 65 x 36 T.C. 
1368-A-18 18" 5.95 
1368-A-24 24" 5.95 

CONDo 
Vinyl insulation. Vinyl iacket. 

1368-A-30 30" 5.95 

TWISTED 
.250" O.D. Nom. Cap. 30 

1368-A-36 36" 5.95 
pf/ft. 

1368-A-48 48" 5.95 PAIR COLOR: Double Plug: Gray 
1368-A-60 60" 5.95 

Single Plugs:. Red. Black 

* QUANTITY DISC. CODE m 
1. Other cable colors available to order on the Two Condo Twisted Pair and Shielded 

Mic. cable models with plug to match. 
COLORS: Black. Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray. While. 

2. Other lengths and cable types available to order. 
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POMONA ELECTRONICS 

CABLE TYPES 
Polyethylene insulation, 
Vinyl jacket, .205" 0.0. 

SHIELDED RG58C/U 
COAXIAL RG59B/U 

SHIELDED 
MICROPHONE 
CABLE Nom. Cap. 25 pUt. COLOR: Gray. CABLE RG62A/U 

BNC MALE BOTH ENDS 

CONN: 1 UG88E/U CABLE: Shielded Coax., 
1st END SMale BNC RG58C/U 

CONN: 1 UG88E/U 
2nd END SMale BNC 

CONN: 1 UG260B/U CABLE: Shielded Coax., RG59B/U CONN: 1 UG260B/U 
2nd END SMale BNC 1st END SMale BNC or RG62A/U 

CABLE TYPES 
SHIELDED 

MIC. CABLE RG58C/U RG59B/U 
BNC-B-18 BNC-C-18 BNC-E-18 
BNC-B-24 BNC-C-24 BNC-E-24 
BNC-B-30 BNC-C-30 BNC-E-30 
BNC-B-36 BNC-C-36 BNC-E-36 
BNC-B-48 BNC-C-48 BNC-E-48 
BNC-B-60 BNC-C-60 BNC-E-60 

NET 
5,95 
5.95 
5 .. 95 
5.95 
5.95 
5:95 

RG62A/U NET LENGTH 
BNC-M-18 6.95 18" 
BNC-M-24 6.95 24" 
BNC-M-30 6.95 30" 
BNC-M-36 6.95 36" 
BNC-M-48 6.95 48" 
BNC-M-60 6.95 60"", 

* QUANTITY DISC. CODE U 
CRIMP BNC MALE BOTH ENDS 

L 
CONN' 1 Crimp Male BNC CABLE: Shielded Coax., CONN' 1 Crimp Male BNC 
1st END S (Comparable to RG58C/U. 2nd END S (Comparable to 

UG88E/U) UG88E/U) 

CONN· I Crimp Male BNC 
1st END (Comparable to 

UG260B/U) 

Cable: Shielded Coax., CONN: 1 f<{~~~a~:~reBt~G 
RG59B/U or RG62A/U 2nd END S UG260B/U) 

CABLE TYPES 
RG58C/U 
2249-C-12 
2249-C-24 
2249-C-36 
2249-C-48 
2249-C-60 

RG59B/U 
2249-E-12 
2249-E-24 
2249-E-36 
2249-E-48 
2249-E-60 

NET RG62A/U NET LENGTH 
4.60 2249-M-12. 5.95 12" 
4.60 2249-M-24 5.95 24" 
4_60 2249-M-36 5.95 36" 
4.60 2249-M-48 5.95 48" 
4.60 2249-M-60 5.95 60" IP:" 

* QUANTITY DISC. CODE ... 

CONN: {Crimp "Push on" CABLE: Shielded Coax., CONN: {Crimp "Push on" 
1St END BNC, Male, RG58C/U. 2nd END BNG, Male. 

A test cable for rapid interconnec
tion of equipment. Connector is 
pushed on and requires no tWisting. 
Beryllium copper outer fingers 
maintain continuity of shield. Excel
lent for those hard to get .at places. 

MODEL LENGTH 
3199-C-12 12" 
3199-C-24 24" 
3199-C-36 36" 
3199-C-48 48" 
3199-C-60 60" 

MODEL 3199 * QUANTITY DISC. CODE III NET 4.60 

DOUBLE BANANA PLUG 
TO BNC MALE 

CONN.: } Double Banana Plug, CABLE: Shielded coax., 
1ST END on 'k" Centers. RG58C/U 

SHIELDED SHIELDED 
MIC. CABLE COAX. CABLE LENGTH 

2BB-BNC-18 2BC-BNC-18 
2BB-BNC·24 2BC-BNC-24 
2BB-BNC·30 2BC-BNC-30 
2BB-BNC·36 2BC-BNC·36 
2BB-BNC·48 2BC·BNC-48 
2BB·BNC·60 2BC-BNC-60 

18" 
24" 
30" 
36" 
48" 
60" 

NET 
5.95 
5.95 
5.95 
5.95 
5.95 
5.95 

*Various lengths may be aggregated for best quantity price. 

CONN.: } UG88E/U, 
2ND END Male BNC 

*QUANTITY ~ 
DISC. CODE iii 

"PUSH ON" STACKING BNC PATCH CORDS 
These multiple stacking patch cords connect the center conductors of 
ENe jacks having a common chassis. Excellent for use with instru
ments such as oscilloscopes. Stacking feature enables an endless 
number of connections to the same point. 

-- -.63 

FEATURES: 
• CONTACT: Male and Female, one piece heat treated beryllium cop· 

per, gold flashed. 
• WIRE: 18 AWG., stranded 65 x 36 T.C., polyvinyl insulation. 
• INSULATION: Tough thermoplastic, polypropylene, molded around 

contact and wire. 
• OPERATING TEMP.: -25 0 C to + 125 0 C. 

"PUSH ON" STACKIN~ BNC MALE BOTH ENOSe 

MODEL 
3201-4 
3201-8 
3201-12 
3201-18 

LENGTH 
4" 
8" 

12" 
18" 

Colors: Black, Red. 

MODEL 
3201·24 
3201-36 
3201·48 
3201·60 

LENGTH 
24'" 
36'" 
48'" 
60" 

* QUANTITY ~ 
DISC. CODE ... 

MODEL 3201 (Specify Color) NET 1.75 

"PUSH ON" STACKING BNC MALE 
TO STACKING BANANA PLUG 

I-----L----

MODEL 
3202-4 
3202-8 
3202-12 
3202·18 

Colors: Black, Red. 

LENGTH MODEL 
4" 3202·24 
8" 3202-36 

12" 3202·48 
18" 3202-60 

LENGTH 
24" 
36" 
48" 
60" 

*QUANTITY n 
MODEL 3202 (Specify Color) DISC. CODE M NET 1.75 

SHIELDED DOUBLE PLUG 
TO BNC MALE 

CONN.: } Shielded Double plug, CABLE' Shielded coax 
1ST END. ~~oJf:;d c:r~:r~u~'.ack RG58C/U OJ 

SHIELDED 
COAX. CABLE LENGTH 

1555·C·18 
1555-C·24 
1555-C·30 
1555-C-36 
1555-C·48 
1555·C·60 

18" 
24" 
30" 
36" 
48" 
60" 

NET 
6.95 
6.95 
6.95 
6.95 
6.95 
6.95 

CONN.: } UG88£1U, 
2ND END Male BNC 

*QUANTITY .... 
DISC. CODE M 

OTHER LENGTHS AND CABLE TYPES AVAILABLE TO ORDER 
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POMONA ELECTRONICS 

Pomona Electronics cable assemblies and patch cords are 
used in applications where extreme reliability is of prime 
importance. 

BNC MALE ONE END ONLY 

l 

CONN: 1 UG88E/U CABLE: Shielded Coax., 
1 sl END S Ma Ie BNC RG58C/U 

CONN: 1 UG260B/U Cable: Shielded Coax., RG59B/U 
1st END J Male BNC or RG62A/U 

RG58C/U RG59B/U NET RG62A/U 
1661-C-12 1661-E-12 3_95 1661-M-12 
1661-C-24 1661-E-24 3.95 1661-M-24 
1661-C-36 1661-E-36 3.95 1661-M-36 
1661-C-48 1661-E-4B 3.95 1661-M-48 

CONN: 
2nd END 

CONN: 
2nd END 

·1 

None 

None 

NET LENGTH 
4_60 12" 
4_60 24" 
4_60 36" 
4_60 48" 

1661-C-60 1661-E-60 3_95 1661-M-60 4_60 60" II 
*QUANTITY DISC. CODE • 

RIGHT ANGLE BNC TO BNC MALE 

CONN.: } UG913A/U, 
1ST END Angle Male BNC 

SHIELDED 
COAX. CABLE 

CABLE: Shielded Coax., 
RG58C/U 

13B3-C-18 
1383-C-24 
1383-C-30 
13B3-C-36 
13B3-C-48 
1383-C-60 

LENGTH 

18" 
24" 
30" 
36" 
48" 
60" 

NET 

7_95 
7.95 
7.95 
7_95 
7.95 
7_95 

CONN.: } UG88E/U, 
2ND END Male SNC 

*QUANTITY 
DISC. CODE 

RIGHT ANGLE BNC MALE BOTH ENDS 

L----
CONN.: } UG913A/U, CABLE: Shielded Coax., 
1ST END Angle Male SNC RG58C/U 

CONN.: } UG913A/U, 
2ND END Angle Male SNC 

SHIELDED 
COAX. CABLE LENGTH NET 

1155-C-1B 18" 10_95 
1155·C-24 24" 10.95 *QUANTITY II 
1155-C-30 30" 10.95 DISC. COOE • 
1155-C-36 36" 10.95 
1155-C-4B 4B" 10.95 
1l55-C-60 60" 10.95 

------ L ------

CONN.: } PL259, 
1ST END UHF Male 

CABLE: Shielded Coax., 
RG58C/U. 

SHIELDED 
COAX. CABLE LENGTH NET 

1367-C-18 18" 5.95 
1367-C-24 24" 5.95 
1367-C-30 30" 5.95 
1367-C-36 36" 5.95 
J.367-C-48 48" 5.95 
1367·C·60 60" 5.95 

CONN.: } UG88E/U, 
2ND END Male BNC 

*QUANTITY II 
DISC. CODE • 

* Various lengths may be aggregated for best quantity price. 

'4§.iinIM. SECTION 2100 

BNC MALE TO SINGLE BANANA PLUGS 

L-L -----=---0;: 

CONN: J UG88E/U CABLE: Shielded Coax., CONN: J' Single Banana Plugs 
1s1 END Male BNC RG58C/U 2nd END Color: 1 Black, 1 Red. 

CABLE DESCRIPTION: MODEL LENGTH NET 
Shielded coax., RG5SC/U, Polyethy· 2241·C-1S iB" 5.95 
lene insulation. Vinyl jacket, .195" 2241-C-24 24" 5.95 
0.0. Nom. Cap. 28.5 pf/ft; '.r.. 2241-C-36 36" 5.95 * QUANTITY DISC. CODE'-=- 2241-C,4B 4B" 5.95 

BNC MALE TO GR-874 
L--_~ 

CONN: J UG88 E/U CABLE: Shielded Coax., CONN: t GR-874 
1st END Male SNC RG58C/U 2nd END I 
CABLE DESCRIPTION: 
Shielded coax., RG5SC/U, Polyethy
lene Insulation. Vinyl iacket, .195" 
0.0., Nom. Cap. 2S:5 pf/ft. I!tI 

* QUANTITY DISC. CODE g 

MODEL 
.1703-C-24 
1703-C-36 
1703-C-48 

LENGTH NET 
24" gagS 
36" 9.95 
48" 9_95 

BNC MALE TO SERIES "N" MALE 

CONN: J UG88E/U CABLE: Shielded coax., 
1st END Male BNC RG58C/U 

CABLE DESCRIPTION: 
Shielded coax., RG5BC/U, Polyethy
lene Insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 2S.5 pf/tt. ~ 

* QUANTITY DISC. CODE ... 

CONN: I UG536B/U 
2nd END "N" Male 

MODEL 
1366-C'24 
1366:C-36 
1366-C-48 

LENGTH NET 
24" 6.95 
36" 6.95 
4B" 6.95 

BNC MALE TO BNC FEMALE 

CONN: I UG88E/U CABLE: Shielded coax., 
1st END Male BNC RG58C/U 

CABLE DESCRIPTION: 
Shielded Coax., RG5SC/U, Polyethy. 
lene Insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 28.5 pf 1ft. 

*QUANTITY DISC.GODE II 

CONN: I UG89C/U 
2nd END Female BNC 

MODEL LENGTH NET 
2223-C-12 12" 6_95 
2223~C·24 24" 6.95 
2223-C·36 36" 6.95 
2223·C·48 48" 6.95 

, 2223 .. C-60 60" 6.95 

BNC FEMALE BOTH ENDS 

CONN: J UG89C/U CABLE: Shielded Coax., 
1st END Female 8NC RG58C/U 

CABLE D·ESCRIPTfON: 
Shielded coax., RG5BC/U, Polyethy
lene Insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 2S.5 pf/ft. . I!tI 

* QUANTITY DISC. CODE g 

CONN: } UG89C/U 
2nd END Female BNC 

MODEL LENGTH NET 
1BOB-C-12 12" 6.95 
1B08-C-24 24" 6.95 
1BOB·C·36 36" 6_95 
180B-C-4B 4B" 6.95 
1BOB-C-60 60" 6.95 

OTHER LENGTHS AVAILABLE TO ORDER 
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}
Alligator Clips, Steel, 

CONN.: cad plated. CABLE: Shielded Mic. or CONN.:} UG88E/U, 
1ST END ~1!~~iW~~'. Vinyl: Shielded Coax, RG58C/U. 2ND END BNC, Male. 

SHIELDED MIC, CABLE 
AL·B·BNC·IS 
AL·B·BNC·24 
AL·B·BNC·30 
AL·B·BNC·36 
AL·B·BNC·4S 
AL·B·BNC·60 

SHIELDED COAX. CABLE 
AL·C·BNC·IS 
AL·C·BNC·24 
AL,C·BNC·30 
AL·C·BNC·36 
AL·C·BNC·4S 
AL·C·BNC·60 

* QUANTITY DISC. CODE III 

LENGTH 
IS" 
24" 
30" 
36" 
4S" 
60" 

NET 
5.95 
5.95 
5.95 
5.95 
5.95 
5.95 

}
Minigator Clips, 

CONN.: Steel, cad plated 
1ST END Insulators, Vinyl: 

Black/Red. 

CABLE: Shielded Mic. or 
Shielded Coax, RG58C/U. 

CONN.: } UG88E/U, 
2ND END BNC, Male 

SHIELDED MIC. CABLE 
MG·B·BNC·IB 
MG·B·BNC·24 
MG·B·BNC·30 
MG·B·BNC·36 
MG·B·BNC·48 
MG·B·BNC·60 

SHIELDED COAX. CABLE 
MG·C·BNC·lS 
MG·C·BNC·24 
MG·C·BNC·30 
MG·C·BNC·36 
MG·C·BNC·4S 
MG·C·BNC·60 

* QUANTITY DISC. CODE II 

LENGTH 
IS" 
24" 
30" 
36" 
4S" 
60" 

NET 
5.95 
5.95 
5.95 
5.95 
5,95 
5.95 

}
Alligator Clips, CABLE: Two Condo Twisted 

CONN.: Steel, cad plated Pair, Shielded Mic. or CONN.:} Double Banana 
1ST END Insulators, Vinyl: Shielded Coax, RG58C/U. 2ND END Plug, on 31." 

Black/Red. centers. 
TWO CONDo SHIELDED SHIELDED 
TWISTED PAIR MIC. CABLE COAX. CABLE LENGTH NET 

2BA·AL·lS 2BB·AL·IS 2BC·AL·IS IS" 5.95 
2BA·AL·24 2BB·AL·24 2BC·AL·24 24" 5.95 
2BA·AL·30 2BB·AL·30 2BC·AL·30 30" 5.95 
2BA·AL·36 2BB·AL·36 2BC·AL·36 36" 5,95 
2BA·AL·4S 2BB.AL·4S 2BC·AL·4S 4S" 5.95 
2BA·AL·60 2BB·AL·60 2BC·AL·60 60" 5.95 

*QUANTITY DISC. CODE II 
MINIGATOR CLIPS TO DOUBLE BANANA PLUG':: 

}
Minigator Clips, CABLE: Two Condo Twisted 

CONN.: -Steel, cad plated pair, Shielded Mic. or CONN.: ~ Double Ban~,~a 
1ST END Insulators, Vinyl: Shielded Coax, RG58C/U. 2ND END Plug, on % 

Black/Red. centers. 
TWO CONDo SHIELDED SHIELDED 
TWISTED PAIR MIC. CABLE COAX. CABLE 

2BA·MG·IS 2BB·MG·IS 2BC·MG·IS 
2BA·MG·24 2BB"MG·24 2BC·MG·24 
2BA·MG·30 2BB·MG·30 2BC·MG·30 
2BA·MG·36 2BB·MG·36 2BC·MG·36 
2BA·MG·4S2BB·MG·4S 2BC·MG·4S 

LENGTH 
IS" 
24" 
3D" 
36'~ 

2BA·MG·60 2BB·MG·60 2BC·MG·60 ~ 
48" 
60" 

* QUANTITY DISC. CODE ... 

NET 
5.95 
5.95 
5.95 
5.95 
5.95 
5.95 

CONN.: } PL259, 
1ST END UHF, Male 

CABLE: Shielded coax., 
RG58C/U 

SHIELDED COAX, CABLE 
UHF·C·lS 
UHF·C·24 
UHF·C·30 
UHF·C·36 
UHF·C·4S 
UHF·C·60 R 

* QUANTITY DISC. CODE U 

CONN.: } PL259, 
2ND END UHF, Male 

LENGTH 
IS" 
24" 
3D" 
36" 
4S" 
60" 

NET 
5.95 
5.95 
5.95 
5.95 
5.95 
5.95 

AlliGATOR ClIPS TO UHF MALE 

}
Alligator Clips, 

CONN.: Steel, cad plated 
1ST END Insulators, Vinyl: 

Black/Red. 

CABLE: Shielded coax., 
RG58C/U 

SHIELDED COAX. CABLE 
AL·C·UHF·lS 
AL·C·UHF·24 
AL·C·UHF·30 
AL·C·UHF·36 
AL·C·UHF·4S 
AL·C·UHF·60 r.w 

* QUANTITY DISC. CODE ... 

MINIGATOR CLIPS TO UHF MALE 

}
Minigator Clips, 

CONN.: Steel, cad plated 
1ST END Insulators, Vinyl: 

Black/Red. 

CABLE: Shielded Coax" 
RG58C/U 

SHIELDED COAX. CABLE 
MG·C·UHF·IS 
MG·C·UHF·24 
MG·C·UHF·30 
MG·C·UHF·36 
MG·C·UHF·4S 
MG·C·UHF·60 

* QUANTITY DISC. CODE 

CONN.: } PL259, 
2ND END UHF, Male 

LENGTH NET 
IS" 5.95 
24" 5.95 
30" 5.95 
36" 5.95 
4S" 5,95 
60" 5.95 

CONN.: } PL259 
2ND END UHF, Male 

LENGTH NET 
18" 5.95 
24" 5.95 
30" 5,95 
36" 5.95 
4S" 5.95 
60" 5.95 

UHF MALE TO DOUBLE BANANA PLUG~: 

CONN.: } PL259 
1ST END UHF, Male 

L---_ 

CABLE: Shielded Coax., 
RG58C/U 

CONN.: } Double Banana Plug, 
2ND END on 3;4" centers. 

SHIELDED COAX. CABLE 
2BC·UHF·IS 
2BC·UHF·24 
2BC·UHF·30 
2BC·UHF·36 
2BC·UHF·4S 
2BC·UHF·60 

* QUANTITY DISC. CODE 0 

LENGTH 
IS" 
24" 
30" 
36" 
4S" 
60" 

NET 
5.95 
5.95 
5.95 
5.95 
5.95 
5.95 

'NOTE: Molded double plug matches color of cable. 
Two condo Twisted pair, GRAY. Shielded mic. 
cable, GRAY. Coaxial RG58C/U cable, BLACK. 

1. Other CABLE COLORS available to order on the Two 
Condo Twisted Pair and Shielded Mic. cable models, 
with plug to match. 

COLORS, Black, Brown, Red, Orange, Yellow, Green, 
Blue, Violet, Gray, White. 

2. Other lengths and cable types available to. order. 

* Various lengths may be aggregated for best quantity price. 
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CD DOUBLE BANANA PLUG TO DOUBLE PIN TIP PLUG 

CONN: 1 Double Banana CABLE: Shielded Coax., 
15t END J ~l~,g'c~~ters RG58C/U 

CABLE DESCRIPTION: 
Shielded coax., RG58C/U, Polyeth· 
ylene insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 28.5 pf/ft. 

CONN' } Double Pin T!p 
2nd Eim ~~u3i4;,o~~n~~~s 

MODEL LENGTH 
2288·C·18 18" 
2288-C-24 24" 
2288·C-36 36" 
2288-C48 48" 

MODEL 
2288-C-60 60" 

2288 *QUANTITY DISC. CODE II NET 4.95 

BNC MALE TO STACK-UP PIN TIPS 

CONN } UG88E/U CABLE Sh' Id d C CONN'} Single Stack·Up P!n 
1StEND Male BNC RG58C/Ue ft oax., 2nd END ~~o~~Ulg~lag~,o 1 DR:l 

CABLE DESCRIPTION: 
Shielded coax., RG58C/U, Polyeth
ylene insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 28.5 pf/ft. 

MODEL LENGTH 
2882-C-18 1B" 
2882-C-24 24" 
2882-C-36 36" 
2882-C-48 48" 
2882-C-GO 60" 

MODEL 2882 * QUANTITY DISC. CODE II NET 7.50 

DOUBLE PLUG TO STACK-UP PIN TIPS 

CONN: } Double Banana CABLE: Shielded CONN: } Singl~ Stack·Up . 
1st END Plug, on Coax RG58C/U 2nd END Pin TIp Plugs, .080 Ola. 

3/4" Centers." Color: 1 Black, 1 Red. 

CABLE DESCRIPTION 
Shielded coax., RG58C/U, Polyethylene 
insulation. Vinyl jacket, .195" 0.0., Nom. 
Cap. 28.5 pf 1ft. 
COLOR: Cable and Double Plug, Black. 

MODEL LENGTH NET 
2BC·PP·18 18" 7.50 
2BC-PP-24 24" 7.50 
2BC·PP-36 36" 7.50 
2BC-PP-48 48" 7.50 
2BC-PP-60 60" 7.50 

* QUANTITY DISC. CODE 

DOUBLE PLUG TO SINGLE PIN TIPS 

CONN· ~ Double Banana CA8lE: Two Condo 
1st END f ~)4~~C~~ters. Twisted Pair 

CONN' } Single Pin Tip 
. Plugs, .080 Dia. 

2nd END Color: 1 Black, 1 Red 

CABLE DESCRIPTION MODEL LENGTH NET 
Two Condo Twisted pair. 18 AWG, Strand. 2184-A-24 24" 5.95 
65 x 36 T.C. Vinyl insulation, vinyl jacket, 2184-A-36 36" 5.95 
.250" 0.0. Nom. Cap. 30 pf/ft. 2184-A-48 48" 5.95 

2184-A·60 60" 5.95 ... 

COLOR: Cable and Double plug, Gray. *OUANTITY DISC. CODE U 
* Various lengths may be aggregated for best quantity price. 

i44,ilijlJWM SECTION 2100 

TNC MALE BOTH ENDS 

~~r~~D I Male TNC 

CABLE DESCRIPTION 

CABLE: Shielded coax., 
RG58C/U g~:NEND } Male TNC 

Shielded coax., RG58C/U, Polyethy· 
lene Insulation. Vinyl jacket, .195" 
O.D., Nom. Cap. 28.5 pf/ft. ... 

*OUANTITY DISC. CODE ... 

MODEL 
1944-C-12 
1944-C-24 
1944-C-36 
1944-C·48 
1944-C-60 

LENGTH NET 
12" 7.95 
24" 7.95 
36" 7.95 
48" 7.95 
60" 7.95 

BNC MALE TO TNC .MALE 

CONN: } UG88E/U 
1st END Male BNC 

CABLE: Shielded coax., 
RG58C/U g~:~:ND } Male TNC 

CABLE DESCRIPTION: 
Shielded Coax., RG58C/U, Polyethy· 
lene Insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 28.5 pf/ft. 

*QUANTITY DISC. CODE II 

MODEL LENGTH NET 
1948-C-12 12" 6.95 
1948-C-24 24" 6.95 
1948-C-36 36" 6.95 
1948-C-48 48" 6.95 
1948-C-GO 60" 6.95 

CONN: } Double Banana Plug, 
1st END on 3/4" Centers. CA:~~8Cs/h~elded Coax., i~:~:ND I GR-874 

CABLE DESCRIPTION 
Shielded coax., RG58C/U, Polyethylene 
Insulation. Vinyl jacket, .195" 0.0., Nom. 
Cap. 28.5 pf 1ft. 
COLOR: Cable and double plug, Black. 

MODEL LENGTH NET 
2243-C-24 24" 9.50 
2243-C-36 36" 9.50 
2243-C-48 48" 9.50 ~ 
* QUANTITY DISC. CODE IIiI 

PUSH ON UHF MALE BOTH ENDS 

.... 1._---- L -----.1 
CONN: Sl Crimp Push on 
1st END UHF, Male. 

CABLE: Shielded Coax., 
RG58C/U 

CONN: } Crimp Push on 
2nd END UHF, Male. 

A test cable for rapid iriterconnec~ 
tion of equipment. Connector is 
pushed on and requires no screwing 
on of shell. Continuity of shield is 
maintained. Excellent for those 
hard to get at places. ... 

MODEL 3137 *QUANTITY DISC. CODE U 

MODEL LENGTH 
3137-C12 12" 
3137-C-24 24" 
3137-C36 36" 
3137-C-48 48" 
3137-C-GO 60" 

NET 5.95 

OTHER LENGTHS AVAILABLE TO ORDER 

eem /1969 See YELLOW SECTION for Local Offices, Phones 973 
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POMONA ELECTRONICS 

SERIES "N" MALE BOTH ENDS 

CONN: 1· UG5.36B/U 
1st END S "N" Male 

CABLE: Shielded Coax., 
RG58C/U. 

CONN: 1 UG5368/U 
2nd END. S "N" Male 

CABLE DESCRIPTION: 
Sheilded coax., RG5.8C/U, Polyeth· 
ylene insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 28.5 pf/tt. 

MODEL 
2256·C-24 
2256-C-36 
2256-C-48 
2256-C-60 

LENGTH 
24" 
36" 
48" 
60'~ 

MODEL 2256 * QUANTITY DISC. CODED NET 7.95 

SERIES"N" MALE BOTH ENDS 

CONN: 1 UG21E/U 
lSt END S "N" Male 

CABLE: Coax., RG213/U 
or RG214/U 

CONN: } UG21E/U 
2nd END "N" Male 

CABLE TYPES 
RG213/U NET LENGTH RG214/U NET 

1658-S-18 10.85 18" 1658-T-18 12.85 
1658-S-24 10.85 24" 1658-T-24 12.85 
1658-S-36 10.85 36" 1658-T-36 12.85 
1658·S-48 11.35 48" 1658-T-48 13.60 
1658-S-60 11.85 60" 1658-T-60 14.35 

MODEL 1658 * QUANTITY DISC. CODE III 
SERIES "N" MALE TO GR-874 

CONN: I UG536B/U 
1st END "N" Male 

CABLE: Shielded Coax., 
RG58C/U 

CONN: I GR-874 
2nd END 

CABLE DESCRIPTION: 
Shielded coax., RG58C/U, Polyethy
lene Insulation. Vinyl jacket. .195" 
0.0., Nom. Cap: 28.5 pf/ft. 

MODEL 
2438-C-24 
2438-C-36 
2438-C-48 
2438-C-6D 

LENGTH 
24" 
36" 
48" 
60" 

MODEL 2438 * QUANTITY DISC. CODE III NET 10.95 

GR-874 TO GR-874 

CONN: } GR-874 
1st END 

CABLE: Shielded coax., 
RG58C/U 

CABLE DESCRIPTION: 
Shielded coax., RG58C/U, Polyethy. 
lene Insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 28.5 pf/ft. 

MODEL 
2316-C-24 
2316-C-36 
2316-C-48 
2316·C-60 

CONN: } GR-874 
2nd END 

LENGTH 
24" 
36" 
48" 
60" 

MODEL 2316 * QUANTITY DISC. CODE II NET 16.95 

PJ-051 ". PHONE PLUG BOTH ENDS 

* 
IiIQUANTITY DISC.CODE 

CONN.: 1 pj 051'" CABLE: TWO CONDo 
1ST END S . TWISTED PAIR 

CONN.: 1 Pj.051" 
2ND END J 

"pj·05! Interchangeable with WE3!0. 
Patch Cord is wired tip to tip, and ring to ring. No s'leeve connection. 

CABLE DESCRIPTION MODEL LENGTH NET 

Two Condo Twisted pair, 18 AWG, Strand. 
65 x 36 I.C. Vinyl Insulation, Vinyl jacket 
.250" 0.0., Nom. Cap. 30 pi/ft. 

2524·A-18 18" 7.95 
2524·A·24 24" 7.95 
2524-A·36 36" 7.95 
2524·A-48 48" 7.95 

COLOR: Cable, Gray. Phone Plug Handle, Red. 2524-A·60 60" 7.95 

DOUBLE PLUG BALANCED LINE TO PJ-068 OR PJ-051 ,. 
CONN: I Double and Single CABLE: 2 Condo Shielded CONN: l PJ·068 or PJ·05! 

1st END Banana Plug Microphone 2nd END Phone Plug 

2 Condo shielded microphone cable. Poly
ethylene insulation. Vinyl jacket, .231" 0.0. 
Nom. Cap. between condo 18 pf /ft. Nom. 
Cap. between one condo and remaining 
condo connected to shield, 32 pf /ft. 
COLORS: Cable and double plug, GRAY. 

MODEL LENGTH 
2174-36 36" 

NET Single ground plug, GREEN. 

9.85 (PJ·068) . ~ 
9.85 (PJ-05!) *QUANTITY DISC. CODE ... 2977-J-36 36" 

SINGLE BANANA PLUGS BOTH ENDS 

~ 
Single Banana f Single Banana Plugs. 

N Plugs C· I Colors: Inner 
CON: Colors' Inner ABLE: Sh,e ded CONN: Conductor Plug 
1st END Conductor plug, Red. Coax., RGI22/U 2nd END Red. Ground ' 

Ground Plug, Black. Plug, Black. 
CABLE DESCRIPTION: MODEL LENGTH 
Shielded coax., RGI22/U polyethy- 2239-R-24 24" 
lene insulation. Vinyl jacket, .160" 2239-R-36 36" 
0.0., Nom. Cap. 29.5 pt/ft. 2239-R-48 48" 

2239-R-60 60" 

MODEL 2239 .... QUANTITY DISC. CODE II NET 4.95 

ALLIGATOR CLIPS BOTH ENDS 

} 
Alligator Clips, 

CONN: Steel, cad plated 
1st END Insulators, Vinyl: 

Black/Red. 

I-L--J 
CABLE: Shielded 

Coax., RG58C/U 
} 

Alligator Clips, 
CONN: Steel, cad plated 
2nd END I nsulators, Vinyl: 

Black/Red. 

CABLE DESCRIPTION: 
Shielded coax" RG58C/U, Polyethy· 
lene Insulation Vinyl jacket, .!95" 
0.0. Nom. Cap. 28.5 pf/tt. 

MODEL 
1152-C-12 
l1S2-C-24 
1152-C-36 
1152-C-48 
l1S2-C-60 

MODEL 1152 * QUANTITY DISC. CODE II 

LENGTH 
12" 
24" 
36" 
48" 
60" 

NET 5.95 

-NOTE: Molded double. plug matches color of cable .. 1. Other CABLE COLORS available to order on the Two COLORS: Black, Brown, Red, Orange, Yellow, Green, 
Blue, Violet, Gray, White. Two cond. Twisted pair, GRAY. Shielded mic. Condo Twisted Pair and Shielded Mic. cable models, 

cable,GRAY. Coaxial RG58C/U cable, BLACK. with plug to match. 2. Other lengths and cable types available to order. 

*Various lengths may be aggregated lor best quantity price. 
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SALES REPRESENTATIVES 
Listed below are the names of our Factory Representatives who have contributed greatly to the growth of 
our organization. The men in your area are always ready to confer with you and assist you regarding Pomona 
Electronics products. 

CD Robert S. Reiss Associates 
70 Jessie Drive 
West Haven, Connecticut 06516 
(203) 933-8542 
Terrotory: Maine, Vermont, 
New Hampshire, Massachusetts, 
Connecticut, Rhode Island 

Robert S. Reiss Associates 
(Branch Office) 
AI Appell 
199 East Foxboro Street 
Sharon, Massachusetts 02067 
(617) 784-3439 

®JackWeber 
2700 Henry Hudson Pkwy. 
Bronx, New York 10463 
(212) 546-8306 
Territory: .New York State, 
& Northern New Jersey 

® David S. Linz 
238 Shelmire Street 
Philadelphia, Penna. 19111 
(215) 379-0734 
Territory: So. New Jersey, 
E. Pennsylvania, Delaware, 
Maryland, Washington, D_C. 

e!) Perry Lohse & Company 
537 Richmond Road 
Cleveland, Ohio 44143 
(216) 381-7788 
Territory: West Virginia, 
West Pennsylvania 

® V. Avis McCorvey Company 
2187 Briarcliff Road NE 
Atlanta, Georgia 30329 
(404) 636-2502 
Territory: Alabama, Florida, 
Georgia, N. Carolina, S_ Carolina, 
Tennessee,. Mississippi 

V. Avis McCorvey Company 
(Branch· Office) 
Hal C. Norman 
P.O. Box 5185; Station B 
Greenville, South Carolina 29606 
(803) 244-6254 

® Perry Lohse -& Company 
537 Richmond Road 
Cleveland, Ohio 44143 

(216) 381-7788 
Territory: North Ohio, 
West Pennsylvania 

Perry Lohse & Company 
(Branch Office) 
Keith H. Fannon 
5090 Mengel Lane 
Hilliard, Ohio 43026 
(614) 876-4394 
Territory: South Ohio, 
West Virginia 

Perry Lohse & Company 
(Branch Office) 
Blind & Assoc., Inc. 
1635 No. Gent Avenue 
Indianapolis, Indiana 46202 
(317) 635-6291 
Territory: Indiana and Kentucky 

@ Clemenson-Larrabee Company 
3709-A Summit St. 
Kansas City, Missouri 64111 
(816) 931-0657 
Territory: Kansas, Nebraska, 
Western Iowa, Western Missouri 

Clemenson-Larrabee Company 
(Branch Office) 
2725 Beloit Drive 
Bridgeton, Missouri 63042 
(312) 539-7171 
Territory: Eastern Iowa, 
Eastern Missouri, So_ Illinois 

@ AES, Incorporated 
12891 E. Nevada Circle 
Aurora, Colorado 80010 
(303) 366-0208 

Territory: No. Calif., No. Nevada, 
except for City of Las Vegas, and 
Southern Tip 

Belchamber & French Company 
(Distributor Sales) 
308 Playa Blvd. 
La Selva Beach, California 95076 
(408) 688-3281 
Territory: Northern California and 
No. Nevada except City of Las Vegas 

@ R. K. Squibb, Inc. 
655 NE Northlake Place 
seattle. Washington 98105 
(206) 602-2450 
Territory: Washington, Oregon, 
Montana, Idaho, Alaska 

Territory: Colorado, Utah, @ Intercontinental Aviation 
Perry Lohse & Company Wyoming Services, Inc. 
(Branch Office) (.;;\12 HAM SIC P_O. Box 1705 
The C_ A. Geer Company '-t5 arry • oore a es ompany Beverly Hills, California 90213 
221 Graceland street, NE P 0 B 7245 
Grand Rapids, Michigan 49505 - . ox (213) 274-7578 (213) 272-5054 
(616) 361-9~52. r6h~i)nfitJ~so;a 85011 Territory: Export 

Terrotory: Michigan Territory' Arizona New Mexico ~ 
(.;\7 W'II' M L' A • t I and EI p~so, Texas I!.V Electronetic Systems Ltd. 
'---!../ I lam • IRZ ssocla es, nco ~ 62 Alness Street 

40~1 West ~ev~n Ave., Room 302 ~ Paul Nurches-Indus. OEM Sales Downsview, Ontario, Canada 
Chicago, IllinOIS 60646 2396 E. Foothill Blvd. (416) 636-3673 (416) 636-3676 
(312) 685-6060 Pasadena, California 91107 
Territory: Illinois (South to and (213) 681-8957 

Territory: Provinces of Ontario, 
Saskatchewan, Newfoundland, 
New BrunSWick, Prince Edward 
Island 

including Jacksonville, Springfield, 
Decatur, Moline and Rock Island) 
Wisconsin (North to Green Bay 
and Marinette). Counties of Lake, 
La Porte and Porter in Indiana 

® Northern States Sales Co. 
1109 West 781f2 Street 
MinneapOlis, Minnesota 55420 
(612) 866-3468 
Territory: Minnesota, N. Dakota, 
S. Dakota and Western Wisconsin 

® Techno Associates 
P.O. Box 20544 
Dallas, Texas 75220 
(214) 357-9213 
Territory: Texas, Arkansas, 
Louisiana, Oklahoma 

Territory: Southern California, 
Southern Nevada and 
City of Las Vegas 

AI J. Rissi Sales Company 
(Distributor Sales) 
1817 San Gabriel Blvd. 
San Gabriel, California 91776 
(213) 283-7614 or (213) 288-3883 
Territory: Southern California, 
Southern Nevada and 
City of Las Vegas 

Electronetic Systems Ltd. 
(Branch Office) 
Ben l. Reitelman 
6420 Victoria Ave., Suite 17 
Montreal 26, Quebec, Canada 
(514) 737-2744 
Territory: Qpebec, Ottawa, 
Manitoba 

@ Paul Nurches-Indus. OEM Sales @ AI Deskin Sales Corporation 
(Branch Office) 1641 Venables Street 
Chuck Boyenga, Branch Mgr. Vancouver 6, B.C., Canada 
999 Commercial st., Room 206 (604) 253-6396 
Palo Alto, California 94303 Territory: British Columbia, 
(415) 326-7842 Alberta 

POMONA ELECTRONICS CO. INC. 
1500 E. NINTH .ST .• POMONA, CALIF; 91766 
PHONE: (714) 623·3463 • TWX: 910·581·3822 

eem/1969 See YELLOW SECTION for Local Offices, Phones 975 
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PRECISION METAL PRODUCTS TURRET TERMINALS • TERMINAL BOARDS • ELECTRONIC HARDWARE 

16 17 18 

TERMINAL BOARDS 

o©©©\ ©© 

\ 
° © © @ \\ @@ 

HANDLES & FERRULES 

Q II I, 

.'" 
I .. 

ORDERING CHART 
Add SuffiX to Indicate Board. Thickness 

Suffix 

AA 
A 
B 
C 
D 
E 
F 
G 

Bd. Thickness 

4 

All Terminals Brass, Silver· Plated. 
Specify other finishes when ordering. 

HARDWARE , V i , , , '". ... ' 

A AA B 
C 

~ ml[Ul~ !: :: ' :: 
! ",: :: 

D E F G 

PRECISION METAL PRODUCTS CO. 
41 ELM STREET, STONEHAM, MASSACHUSmS 02180 Tel. (617) 438·3650 

Fig. Part No. Shank Turret Shoulder Above Below Thick- Notes 1-999 1M-4999 5M & Up 
Na. (Thread) ness 

1 1P4-26 .090 - .125 .173 '- ~2-Y. Pin Dia .. 040 $12.50 $10.00 $ 9.50 
2 152-25 .047 .040 .062 .093 - u,..Ye 9.15 8.10 7.00 
2 154-19 .090 .070 .125 .181 - U2-Ya 9.30 7.90 6,70 
2 156-17 .112 .145 .187 .234 - X2"M, 12.50 11.00 1'0.10 
3 ID3-8 .061 .062 .093 .156 - )(.- Yo 11.50 9.90 8.10 
3 ID3-11 .072 .050 .093 .186 - u,..y. C-Sink 45 0 x .020 in Shank 9.90 8.10 7.50 
3 ID4-6 .090 .093 .125 .237 - }kYa 9.00 7.70 7.00 
3 ID5-5 .090 .109 .156 .281 - Xl" Va 13.20 11.00 10.10 
3 ID6-1 .112 .145 .187 .360 - X2-~ 12.50 11.00 10.10 
4 ID6-15 4-40 .145 .187 .360 - Yo &%. 4-40 Thd. 17.(15 16.50 15.40 
4 ID6-16 4-40 .145 .187 Hex .360 - Yo & "f. 4-40 Thd. 17.05 16.50 15.40 
5 1K03-9 .061 .062 .093 .156 - )4..-Ys Knurled Shank 14.50 12.10 11.10 
5 lK06-2 .112 .145 .187 .360 - X2-~6 Knurled Shank 15.95 14.15 12.40 
6 IT4-13 .090 .093 .125 .316 - Xl-Ya 11.00 9.90 9.10 
6 IT6-12 .112 .145 .187 .484 - X2-~6 19.50 18.20 17.40 
7 254-38 .061 .093 .125 .156 - ~-Ya .043 Oia. Thru Hole 11.00 10.45 8.80 
7 254-39 .071 .096 .125 .187 - .043 Dia. Thru Hole 11.00 10.45 8.80 
7 256-35 (.067) .110 :141 .187 .187 

~-Ya 
- Xl"'" .067 Thru Hole 14.00 12.50 10.40 

8 2D5-33 
8 206-29 
9 3553-67 
9 35S4-65 
9 3SS5-63 

10 3PP4-66 
11 3SP2-60 
11 35P3-59 
12 3053-58 
12 3054-57 
12 3058-54 
13 3003-49 
13 3DD4-48 
13 3006-45 
13 3D08-43 
14 453-78 
14 455-77 
14 456-74 
15 455-76 
16 554·86 
16 556-82 
17 5256-83 
18 5256-84 

oTT 
O!l 

ill 
.. I 

@ 
r:(OD)~ 
-/(0) I-
1~ ___ ,1\ 

Part No. Fig. 

1700 AA 
1710 A 

2000 B 

2010 C 
14 D 
77 E 
77A E 
79 E 
79A E 

2301 F 
2302-6 F 
2307-10 F 
2500 G 
2510 G 
2520 G 

.078 .109 .156 .328 - Xl-Va .043 Dia. Thru Hole 22.00 19.75 16.40 

.112 .145 .187 .328 - ~-X .078 Dia. Thru Hole 12.00 10.50 9.90 

.078 .050 .093 .104 .082 I~-Ya 8.50 7.35 7.00 

.090 .062 .125 .133 .113 Xl"Ya 11.00 9.40 9.00 

.116 .070 .156 .156 .125 Xl-Va 11.00 9.40 9.00 

.090 - .125 .177 .156 }h-Ya Pin Dia .. 040 18.50 15.90 14.75 

.062 .045 .078 .078 .140 Ji,.-Ya 12.50 11.20 9.35 

.072 .050 .093 .078 .250 ].k-Ye 12.50 11.20 9.35 

.072 .050' .093 .186 .082 )i.-Ye 9.75 8.50 7.90 

.090 .062 .125 .219 .103 Xl-Va 12.10 10.35 9.90 

.202 .144 .250 .344 .109 X2-~6 25.30 22.00 20.0.3 

.072 .050 .093 .186 .164 x..Ya 10.25 8.80 8.40 

.090 .062 .125 .219 .187 Xl-Va 12.75 10.90 10.40 

.156 .093 .187 .250 .218 J12-~6 28.00 25.00 21.00 
202 .144 .250 .357 .312 732"X 28.00 26.00 24.75 

.061 - .093 .156 - )i.-Va Thru Hole .043 11.00 9.40 9.00 

.112 - .156 Xl-X, Thru Hole .078 Oia. 15.90 14.40 13.75 

.112 - . 187 .345 - 732"'" Thru Hole .078 Dia . 19.95 17.60 15.70 

.125 - .156 .344 - )12-7l', Thru Hole .070 19.00 17.00 16.10 

.090 .090 .125 .219 - Xl-Va 510t .032 Wide 17.60 15.95 14.30 

.112 .145 .187 .390 - X2-~6 Slot .063 Wide 17.60 15.95 14.30 

.113 .140 .187 .328 - ).)'2-71'6 Thru Hole .070 Oia. 510t .046 Wide 22.50 18.00 15.90 

.112 .130 . 187 .315 - X2"7)6 Thru Hole .060 Oia . 21.00 19.50 17.10 

SEE ORDERING CHART BELOW 

Part No. W S Material NEMA 1·49 50-249 250-500 

2600A' ){. - Phenolic (PBE) (XXX) $ .83 ea. $ .72 ea. $ .66 ea. 
2600B' Yo Yo Phenolic (PBE) (XXX) 1.80 1.60 1.49 
2600C' 1 Yo Phenol ic (PBE) (XXX) 1.87 1.65 1.54 
2601 Yo - Paper Phenol ic (XXX) .83 .72 .66 
2602 2 1!1 Paper Phenolic (XXX) 1.80 1.60 1.49 
2603 2!1 2 Paper Phenolic (XXX) 1.87 1.65 1.54 
2604 3 2X Paper Phenolic (XXX) 1.98 1.71 1.60 
2611 Yo - Linen Phenol ic (LE) .88 .77 .72 
2612 2 1!1 Linen Phenol ic (LE) 1.92 1.71 1.60 
2613 2X 2 Linen Phenol ic (LE) 2.04 1.76 1.65 
2614 3 2X Linen Phenolic (LE) 2.09 1.80 1.71 
2621 Yo - Glass Epoxy (GEE) .99 .88 .83 
2622 2 1!1 Glass Epoxy (GEE) 2.26 2.04 1.93 
2623 2X 2 Glass Epoxy (GEE) 2.42 2.20 2.08 
2624 3 2!1 Glass Epoxy (GEE) 2.53 2.31 2.20 

* Board Thickness 716" - Terminal is No. 2S4-38B. Board Thickness IS ~2 Terminal IS No. 106-1C 

Part No. Fig. L H Material Fini,h 1·49 50·249 250·500 (D) (00) 

2101 lA 3 1)j'. Brass Nickel Plate $ .95 ea. $ .80 ea. $ .69 ea. 
2102 lA 4Y, 1!1 Brass Nickel Plate 1.00 .85 .74 
2103 lA 6X 1% Brass Nickel Plate 1.15 .95 .84 
2105 IB (.320) (Yo) Brass Nickel Plate .13 .12 .11 
2107 1B (.320) (.562) Brass Nickel Plate .12 .11 .10 
2121 1A 3 1)j'. Stainless 5teel .95 .80 .70 
2122 lA 4Y, IV: Stainless Steel 1.00 .85 .75 
2123 lA 6X 1% 5tainless 5teel 1.10 .90 .80 
2126 IB (.320) (Yo) Stainless Steel .16 .15 .14 
2127 IB (.320) (.562) Stainless Steel .13 .12 .11 
2130 lA 4 lYe Aluminum Black Anodize 1.15 .94 .82 
2130F IB (Yo) (Yo) Aluminum Black Anodize .13 .12 .11 
2141 lA 3 1)j', Brass Nickel Plate .95 .80 .69 
2142 lA 4U, lY: Brass Nickel Plate 1.00 .85 .74 
2143 lA 6Jf. 1% Brass Nickel Plate 1.15 .95 .84 
2160 lA 4~ 2Yo Brass Nickel Plate 1.20 1.00 .95 
2171 lA 3 1%2 Brass Nickel Plate 1.70 1.25 1.18 
2172 lA 4Ji6 l~ Brass Nickel Plate 1.90 1.45 1.35 
2173 lA 6Jf. 1% Brass Nickel Plate 2.15 1.60 1.50 
2174 lA 9 1% Brass Nickel Plate 2.40 1.75 1.65 
2181 lA 3 1%2 Aluminum Black Anodize 1.25 .95 .85 
2182 lA 4'1, IYJ Aluminum Black Anodize 1.35 1.00 .90 
2183 lA 6Jf. 1% Aluminum Black Anodize 1.45 1.05 .95 
2184 lA 9 1% AlUminum Black Anodize 1.60 1.15 1.05 

SEE ORDERING CHART AT LEFT 
Diameter in Inche, Height (In.) Board 
Shank.. I Turret Shoulder 

I Thicknes, Notes 1·49 50·249. 250·500 
(Thread) Above Below 

.202 
1 

.141 .312 . 250 I .312 1>, . "f • $.09 $.07 $.06 
.220 .125 .312 . 250 .170 1>,' % • .09 .07 .06 

Length Thds.jin. Dia. Material Finish 

'1>, 6·32 ~6 on Y2 dia. he'ad Brass Nickel Plate .18 .15 .13 
8-32 Ya on Ji', dia. head Brass Nickel Plate 

10-32 ~6 on % dia. ,head Brass Nickel Plate 
'X. 6-32 )j', Half hard Brass Nickel Plate .22 .19 .16 
U, l.-a -32 nef 2 Y2 hex Brass Bright Alloy k',,&'X2 .20 .17 .15 
Jf. y. -32 Yo hex Brass Bright Alloy .20 .18 .16 
% Yo -32 o/a hex Brass Bright Alloy .22 .20 .18 
?1. y. -32 nef 2 Ya hex Brass Bright Alloy .20 .18 .16 

'M2 y. -32 nef 2 % hex Brass Bright Alloy .22 .20 .18 
Y. 4-40 "f. Brass Cadmium or Nickel Plate 

l/a" Incr. 
.07 .06 .05 

x-% 6-32 y. Brass Cadmium or Nickel Plate .10 .08 .06 
o/e-% 8-32 Yo Brass Cadmium or Nickel Plate Specified .12 .10 .08 
}s-x 6-32 top y. Brass Cadmium Plate 1>, - "f. .10 .08 .06 
Va-x 6-32 top y. Brass Cadmium Plate J1'2 " 7i'6 .10 .08 .06 
Yo-12 2-56 top .156 Brass Cadmium Plate >l2 - Va ' .10 .08 .06 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Pyle-Star-Line® Connectors 
Pyle miniature connectors for electronic power and control 

Miniature connectors exceeding MIL-C-26500B specifications. 
Pyle-Star-Line Mercury Series connectors are available in stain
less steel and aluminum hardware. Stainless steel inhibits cor
rosion possibilities, extends wear-life, needs no conductive 
finishes for grounding. Insulator components resist most corro
sive fluids and oils, offer complete sealing against moisture, 
and operate in temperatures up to 392 0 F. 

Available with bayonet or threaded coupling in four shell styles: 
flange mounted receptacles; O-hole mounted receptacles; 
straight plug, and hermetic solder-mount receptacles. Stainless 
steel accessories offered for RFI and radiation resistance. 

SHELL SIZES: 
CONTACTS (AWG): 

Stainless Steel 
14,16,18,22 
20.16,12 

NO. OF INSERT 
CONFIGURATIONS: 14 

Aluminum 
10,12,14,16,18,22 
20,16,12 

14 

Miniature Environmental Firewall Connectors. Pyle-Star-Line 
Phoenix Series firewall connectors meet the environmental 
requirements of Military Specification MIL-C-26500B while ex
ceeding Class K requirements of Military Specification MIL-C-
50150. 

Reliable, ruggedly constructed, impervious to moisture and air
craft fluids, and capable of continuing operation at adverse 
temperatures. Standard installation tools or procedures. 

The Phoenix connector has investment-cast stainless steel 
shells. Threaded or bayonet couplings are available for either 
square flange or single hole mounting receptacles. Collet re
tained rhodium plated contacts. Thermocouple contacts are 
available in sizes 16 and 20. 

SHELL SIZES: 14,16,18,22 
CONTACTS (AWG): 20, 16,12 
NO. OF INSERT CONFIGURATIONS: 7 

Miniature connectors to NAS 1599 specifications. Pyle-Star
Line Venus Series connectors feature unique environmental 
sealing of individual contacts, combined with interfacial cork
in-bottle seal and multi-riser seal. Rear release of simple collet 
retained contacts with plastic tool. 

Bayonet coupling types (EB) mate with MIL-26482 connectors 
and threaded coupling types (ET) mate with MIL-C-26500B con
nectors. 

SHELL SIZES: 
CONTACTS (AWG): 
NO. OF INSERT 

CONFIGURATIONS: 

CABLE HARNESSES 

EB Series 
10 through 24 
20, 16, 12 

13 

ET Series 
10 through 22 
20, 16, 12 

13 

Cable Harnesses utilize Pyle-National "know-how" with con
nector terminating, potting and molding to cables. Eminently 
qualified by special equipment and experience to work with 
connectors and cable assemblies of varying sizes, insulations, 
jackets and connector configurations. Single source responsi
bility for dependable performance. 

I~ Pyle-National Connector Division The Pyle-National Company 
Chicago, Illinois 60651 (A.C. 312) 01 2-6300 
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To Meet Critical Application Requirements 

eern /1969 

Pyle Heavy-duty connectors for electric power and control 

General duty connectors. Pyle-Star-Line Neptune Series con
nectors resist moisture, shock, vibration, chemicals, corrosion, 
pressure, temperature extremes. Rugged hard-coated alumi
num shells. Insert configurations ranging from 3 to 143 contacts 
are available for any application with either captive solder con
tacts, or push-in crimp (or solder) removable contacts. The 
collet retained crimp contacts are designed for low insertion 
and high retention force, and may be easily removed from the 
rear of the insert with an expendable plastic tool, supplied with 
each connector. 

Circuit breaking plugs and receptacles are UL listed. A wide 
choice of accessory hardware, including RFI shielding capa
bility, is available for your requirements. 

SHELL SIZES: 12, 16, 20, 24, 28 
CONTACTS (AWG): 18 to 350 MCM 
NO. OF INSERT CONFIGURATIONS: 150 

Quick connect and disconnect connectors. Pyle-Star-Line Class 
Q Series operates with an axial "push" visibly and audibly en
gaging, locking and environmentally sealing the connector. An 
axial "pull" instantly disengages the plug and receptacle. 

The simplified design of the connectors permit quick make-and
break without complicated mechanisms. For high reliability and 
durability in performance, rugged hardware and environmen
tally sealed inserts have been proven under arctic and tropic 
conditions. Crimp or solder contacts may be specified. 

SHELL SIZES: 12, 16, 20 
CONTACTS (AWG): 18 to 350 MCM 
NO. OF INSERT CONFIGURATIONS: 75 

Indexable test connectors. Pyle-Star-Line test connectors pre
vent physical and electrical damage and facilitate monitoring 
voltages or signals in circuits. Pyle-Star-Line Test Probe con
nectors couple to connector under test to enable a test probe 
to be used at exposed end of insert. 

Easy multiple indexing accomplished without tools. Contacts 
are push-in, removable crimp type. Protective caps available 
for plugs and receptacles. 

SHELL SIZES: 12, 16, 20, 24, 28 
CONTACTS (AWG): 18 through 1/0 
NO. OF INSERT CONFIGURATIONS: 36 

Explosion-proof electrical connectors. Pyle-Star-Line explo
sion-proof connectors are suitable for use in all Class I, II and 
III hazardous areas. This includes Groups A, B, C, D, E, F, and 
G. They have been certified by Underwriters' Laboratories, 
Bureau of Mines, Canadian Standards Association, and Factory 
Mutual. 

Available for 30, 60, 100 and 200 ampere circuitry. 

SHELL SIZES: 16, 20, 24, 28 
CONTACTS (AWG): 4, 1/0, 4/0, 350 MCM 
NO. OF INSERT CONFIGURATIONS: 11 

See YELLOW SECTION for Local Offices, Phones 979 



SERIES 600 S HIGH ALTITUDE, HIGH VOLTAGE COAXIAL CONNECTORS AND CABLE ASSEMBLIES 

VOLTAGE RATING: lQ,OOO VDC PANEL CONNECTORS, CABLE CONNECTORS AND CABLE ASSEMBLIES (ADAPTERS 5000 VDC.) 

PANEL CONNECTOR: PIN 167-3771 

UNS 

Rated at lOKVDC at any' altitude for limited pulse 
applications, such as EBW firing circuits, providing 
the rear portion of the connector is suitably encap, 
sulated and it is mated to PI N 167~3770. Threaded 
sleeve couplings. Gold plated. 

Production Test: 100% tested @ 15KVDC for 10 sec. 
2% lot tested at altitude to 21KVDC, 3 minutes min. 

COAXIAL CABLE ASSEMBLIES: PIN 167-3306 

Rated to lO'KVDC for limited pulse applications at 
any altitude. Uses PIN 167·-3770' connectors, Rey
nolds "L" cable. Soldered per MIL-S-6872. 

Production Test: 10'0% test·@ 21KVDC for 15 sec. 
Max. Leakage: 10' microamperes, Inspected for pin
to-pin or pOint-to-point continuity of center conductor 
and shield after. assembly. 
To Order: Add length desired to basic part number 
using a dash and "_F" for feet, "_N" for inches. 
Example: 167-33O'6-10F-8N is 10 feet 8 inches long. 

CABLE CONNECTOR: PIN 167-3770 

Uses "L" type cable 

Rated at lOKVDC at any altitude for limited pulse ap
plications, provided it is mated to a suitably encap
sulated PIN 167-3771. Threaded sleeve coupling. 
Soldered center contact and braid assembly. Uses 
"L" type cable, Reynolds PIN 167-2896. Gold Plated. 

Production Test: All insulators are tested to withstand 
15KVDC for 10' sec. 2% of each lot are cabled and 
tested at altitude to 21KVDC, 3 minutes min. 

COAXIAL ADAPTERS: RATED 5000 VDC 

C 

Rated at SKVDC for limited service under steady 
state DC condition. Coupling: Threaded Sleeve. A: 
Double End, Female. PIN 167-3887. B: Double End, 
Male. PIN 167-3318. C: Shorting Plug, Male. PIN 
167-3833. D: "T" Adapter. PI N 167-3888. 

Production Test. 10'0% tested at 7.5KVDC, 10 sec. 
Max. permissible leakage: 10 microamperes (mated). 

SERIES 500 HIGH VOLTAGE COAXIAL CABLE CONNECTORS AND CABLE ASSEMBLIES 

VOLTAGE RATING: 10,000 VDC* 

RECESSED CONTACT PANEL CONNECTOR 
PIN 167-2827 

CONTACT IS 
RECESSED 

9/16" REF. 

Recessed contact for use on the "hot" side of a HV 
circuit to minimize personnel hazard. Leakage (un
mated): less than 1 microamp. at rated voltage. 
Spring fingers on mating connector 167-2826 provide 
ground before cer'lter conductor makes contact. 
Coupling: bayonet sleeve. 

Production Test: 100% tested @ 13KVDC, 15 sec. 

FLUSH CONTACT PANEL CONNECTOR 
PIN 167-2830 

HEX. 

For use on the load or "cold" side of a high voltage 
circuit. Mates with PIN 167-2829. Coupling: bayonet 
sleeve. Spring fingers on mating connector provide 
ground contact before center Conductor contact. 

Production Test: 10'0% tested at 13KVDC for 15 sec. 

COAXIAL CABLE ASSEMBLIES: PIN 167·2969 

Rated at lQKVDC with both ends mated. Comprised 
of PI N 167-2829 (recessed contact) for "hot" end of 
cable, and PIN 167-2826 (Flush contact) for con
nection to power source. Uses RG58A/U cable. 

Production Test: 13 KVDC potential between center 
conductor and she!!: IS seconds minimum. 

To Order: Add length desired to basic part number 
using a dash and "_F" for feet, "_N" for inches. 
Example: 167·2969~10F·8N is 10 feet 8 inches long. 

980 
II 

* The voltage ratings shown are for limited service under steady-state DC conditions at sea level. Under these 
conditions, the connectors operate in the corona region, and therefore have a limited service capability. 

FLUSH CONTACT CABLE CONNECTOR PIN 167-2826. (MATES PIN 167-2827) 

FIUShcontact~ 
For connecting high voltage cable to power supply. 
Mates with PIN 167-2827. Locking, bayonet sleeve 
coupling. Spring fingers provide ground contact 
prior to center conductor contact. Assembly: male 
contact soldered to cable center condUctor, braid 
crimped to body. Uses RG58AI U cable. 

Production Test: 100'% tested at 13 KVDC for 15 sec. 

RECESSED CONTACT CABLE CONNECTOR PIN 167-2829. (MATES PIN 167-2830) 

0.37S" J.D. REF. Uses RG58AJU cable 

------~---

9/16" F===hJl~ 
Recessed Contact 

CONNECTOR PIN 167-2826 
WITH PIN 167-2827) 

Recessed center contact to minimize personnel haz
ard while connecting the "hot" end of a HV cable 
to load receptacles. Mates with PIN 167-2830. Lock
ing, bayonet sleeve coupling. Spring fingers provide 
ground contact prior to center conductor contact. As
sembly: male contact soldered to cable center con
ductor, braid crimped to body. Uses RGS8A/U cable. 

Production Test: 100% tested at 13 KVDC for 15 sec. 

CONNECTOR PIN 167·2829 
(MATES WITH P/l167.28301 

1-1------------ CABLE LENGTH!--------

See YELLOW SECTION for Local Offices, Phones eern /1969 
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SERIES 531 SAFE HIGH VOLTAGE COAXIAL CABLE CONNECTORS AND ASSEMBLIES Center Contact on Panel and Cable Connectors ,s Recessed 0556" 

VOLTAGE RATING: 10,000 VDC* 

"SAFE" PANEL CONNECTOR: PIN 167-3555 
RECESSED CONTACT r 2 70" REF --I 

/~r_' 
OPTIONAL I 

CORONA BALL ___ 1 60"--.1 

REF I 
Provides rated voltage standoff, mated or unmated. 
Recessed contact for minimum personnel hazard. Less 
than 1 microamp. leakage at rated voltage (unmated, 
with corona ball). Mates with PI N 167-3554. Coup
ling bayonet sleeve. Mating connector provides ground 
contact before center conductor makes contact. To 
order corona ball, add "8" to part number. 

Production Test: 100% tested at 15KVDC for 15 sec. 

COAXIAL CABLE ASSEMBLY: PIN 167-364B 
Comprised of PI N 167-3554 connectors (recessed 
contacts) at both ends for minimum personnel haz
ard. Mates PIN 167-3555 and PIN 167·3646 Leakage 
at rated voltage less than 1 ).Ia. Uses RG58AI U 
cable. Soldered per MIL--S-6872. 
Production Test: 100% tested at 15KVDC for 1 min. 

* The voltage ratings shown are for limited service under steady-state DC conditions at sea level. Under tl"lese 
conditions, the connectors operate in the corona region, and therefore have a limited service capability. 

CABLE CONNECTOR: PIN 167-3554 

19/32" DIA. REF. 

--~-=::1"'''''''.'. __ ----

Provides rated voltage standoff, mated or unmated. 
Recessed contact for minimum personnel hazard. 
Leakage (unmated) at rated voltage: less than 1 
microamp. Mates PI N 167·3555 and 167-3646. 
Coupling: bayonet sleeve. Provides a ground contact 
prior to center conductor establishing contact. As
sembly: soldered center contact, crimped sleeve 
braid. Uses RG58AIU cable. 

Production Test: 100% tested at 15KVDC for 15 sec. 

DOUBLE ENDED PANELCONNECTOR/ADAPTER: 
PIN 167-3646 

Panel mounted coupler for connecting to two cables. 
Recessed contact for min. personnel hazard. Leak
age (mated or unmated) at rated voltage: less than 
1 microamp. Mates PI N 167-3554, both ends. Mating 
connector provides ground before center conductor 
makes contact. Coupling: bayonet sleeve locking. 

Production Test: 15KVDC for 1 minute. 

PI N 167-3554 
CABLE TYPE RG58A/U PIN 167-3554 

\ 
!->-------------- CABLE LENGTH --------

To Order: Add length desired to basic part number using a dash and " __ F" for feet, "._N" for inches. Example: 167-3648-lOF-8N is 10 feet 8 inches long. 

SERIES 521 SAFE HIGH VOLTAGE COAXIAL CABLE CONNECTORS AND ASSEMBLIES Center Contact on Panel and Cable Connectors ,s Recessed 0896" 

VOLTAGE RATING: 20,000 VDC* 

RECESSED CONTACT PANEL CONNECTOR 
PIN 167-3517 

l15fl6" HEX 

Provides rated voltage standoff, mated or unmated. 
Recessed contact for minimum personnel hazard. 
Less than 1 microamp. leakage at rated voltage (un· 
mated, with corona ball). Mates PIN 167-3516. 
Coupling: bayonet sleeve. Mating connector grounds 
before center conductor makes contact. To order 
optional corona ball, add "B" to part number. 

Production Test: 100% tested at 28KVDC, 15 seconds. 

COAXIAL CABLE ASSEMBLY: PIN 167-3638 

Comp~ised of PIN 167~3516 connectors (recessed 
contacts) at both ends for minimum personnel haz
ard. Mates PIN 167-3517 and PIN 167-3406. Leakage 
at rated voltage is less than 1 microampere. Uses 
RG8/U cable. Soldered per MIL-S-6872. 

Production Test: 100% tested at 28KVDC for 15 sec. 

*The voltage ratings shown are for limited service under steady-state DC conditions at sea level. Under these 
conditions, the connectors operate in the corona region, and therefore have a limited service capability. 

COAXIAL CABLE CONNECTOR: PIN 167-3516 

1---4 .41" REF. --j 

0.75" REF.J 

Provides rated voltage standoff, mated or Unmated. 
Recessed contact for minimu:n personnel hazard. 
Less than 1 microamp. leakage at rated voltage 
(unmated). Mates with PIN 167-3517 and PIN 167-
3406. Grounds before center conductor makes con
tact. Coupling; bayonet sleeve. Uses RG213/ U or 
RG 8/ U cable. Assembly: Soldered center contact, 
crimped braid. 

Production Test: 100% tested at 28KVDC for 15 sec. 

PIN 167-3516 RG8/U OR 

; 

To Order: Add length desired to basic part number 
using a dash and "_F" for feet, " __ N" for inches. 

COAXIAL DOUBLE-ENDED PANEL 

F=ECTOR/AD::~RR::~ 
2.38" REF.------I I 

Panel mount coupler/ adapter for connecting 2 cables. 
Recessed center contact for minimum personnel 
hazard. Leakage (mated or unmated) at rated voltage: 
less than 1 microamp. Mates PIN 167-3516 on both 
ends. Coupling: bayonet sleeve. Mating connector 
grounds before center conductor establishes contact. 

Production Test: 100% tested at 28KVDC, 1 minute. 

PIN 167-3516 

Example: 167-3638~lOF-8N is 10 feet 8 inches long. 
For RG213/U cable, add RG213 at end of part no. 

SERIES 310 SAFE HIGH VOLTAGE, HIGH ALTITUDE, MOISTURE PROOF COAXIAL CONNECTORS AND ASSEMBLIES 

VOLTAGE RATING: 15,000 VDC* 
*The voltage rating shown is for limited service under steady-state DC conditions. Under these conditions, 

the connectors operate in the corona region, and therefore have a limited service capability. 

MATING CONNECTOR COAXIAL CABLE CONNECTOR: PIN 167-4356 
Rated at 15 KVDC at any pressure altitude for limited 
pulse applications, provided it is mated to a suitably 
encapsulated panel connector. Locking bayonet sleeve 
coupling. Assembly: female contact soldered to cable 
center conductor, braid crimped to body. Use type "c" 
cable (PI N 167·2669). 

Rear Mount PIN 167-3295 (shown) 
,---, Front Mount PIN 167-2370 

Production Test: 100% tested at 15 KVDC for 10 seconds 
max. 2% lot tested at pressures from sea level to a vac
uum at 21 KVDC. 

COAXIAL CABLE ASSEMBLY: PIN 167-4358 and 
167-4360 

Type 31O-C-31O (PIN 167-4358) cable assemblies are 
comprised of PI N 167-4356 connectors at both ends. 
Type 31O-C-PT (PIN 167-4360) cable assemblies are com
prised of a PI N 167-4356 connector at one end and pig
tail leads at the other. Leakage at rated voltage is less 
than 1 microampere. Uses type "C" cable (PI N 167-2669). 
Soldered per MIL-S-6872. 

Production Test: 100% tested at 21 KVDC for 15 seconds 
at a pressure altitude of 130,000 feet. 

I 
I This area must be encapsulated or 

10 __ J.. ?~h:~bji~~t~~S~~a~~~u~~~n p~eos~~~~:or 
moisture or voltages above 5000 
VDC. 

TYPE 'C' CABLE 310-C.PT 
P/~10i~ll~58 PI N 167-2669 PI N 167-4360 TYPE 'C' CABLE - I ~ / PIN 167-2669 

... O-..... -7~-'~ ••• '. . ~1_-1IIIiIII7~ 1:>;(. I 
1-1 .... 1------ CABLE LENGTH-----' .. ..,I 1-1 .... 11----- CABLE L~NGTH----.... --1· 

To Order: Add length basic part number using a dash and ". _F" for feet, " ___ N" for inches. 
Example A: A type cable 10-feet 8-inches long would be ordered as 167-4358-10F-8N. 
Example B: A type cable 10-feet 8·inches long would be ordered 167-4360-lOF-8N. 

SPECIAL CONNECTORS AND CABLE ASSEMBLIES REYNOLDS 
INDUSTRIES, INC. 

eem/1969 

The connector assembly pictured at left is typical 
of many custom designed and produced connectors 
and cable assemblies produced by Reynolds Indus
tries for critical and exacting programs for the 
military and space programs. If you require a 
special design for umbilical disconnects, interstage 
separation connectors or exploding bridge wire ord
nance applications, we invite you to avail yourself 
of our twenty years of experience in this specialized 
field. Your inquiry is invited. 0 The example shown 
is a stage separation connector produced by Reyn
olds Industries for a major aerospace contractor. 

See YELLOW SECTION for Local Offices, Phones 

P.o. Box P-850 

Marina Del Rey. Calif. 
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(213) 823-54911 
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Request: 
o Plug, socket 

connector, test prod 
catalog. 0 General 

catalog, including min
iature switches, 0 Pro
fessional and con
sumer microphones, 

headsets, trans
formers. 

BANANA 
PLUGS & JACKS 

More than a hundred 
configurations. Bunch 

pin, transverse slot, leaf 
spring, rigid handles, un
breakable handles, quick

acting, with or without 
strain-relief. Available 
in over 20 colors. 

MINIATURE 
SWITCHES 

Ball bearing detent. 

ULTRA-MINIATURE 
AND MICRO·MESH 
ALLIGATOR CLIPS 

Sound 
control boxes. 

Complete with 
volume control and 
driver units. With 
acoustical headset. 
As engineered and 
manufactured for 
a major Ameri

can airline. 

RYE INDUSTRIES INC .• Coroplast-Danavox-Hlrschmann-Schnelder • 125 Spencer Place, Mama=eck N.Y 10543. 914-0W 80080 

982 See YELLOW SECTION for Local Offices, Phones eern /1969 
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ROWE 
CONNECTORS 

satisfy your high-voltage interconnect
ing needs - commercial, industrial and mili-

tary - in applications such as Laser, Power 
Supply, X-ray Equipment, Radar, Display Systems, 
Instrumentation, Avionics, RF Energy, Pulse Volt
age and Many More. 

STANDARDS AND SPECIALS 
• Multiple contacts • Modified MS types 
• Coaxials. Triaxials • Miniatures. Pres
surized types. Rack,and Panel. Molded

on terminations. Vibration-proof 
types,. I n-line disconnects 

• Quick disconnects 

See YELLOW SECTION for Local Offices, Phones 98~ 
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CONNECTOR-CABLE 
ASSEMBLIES MOLDED PLUGS AND JACKS 

Lab·Tronics molded assemblies are 
available in many variations both 
standard and special. Molded con· 
nectors are waterproof and provide 
strain relief. Standard cable jackets 
are .smooth· silver·gray non·contami· 
natinghigh temp. P.V.C. Lab·Tronics 
can supply any type of cable assem· 
bly, lead assembly or wiring harness 
with molded, crimped or soldered ter· 
minations. Check with us first; we 
may have standard tooling for your 
speCial items. 

MIX and MATCH, 
CUSTOMS or STANDARDS 
L·T Connectors will accept almost any 
cable. Designs other than those listed are 
available. Contact us for information to 
meet your application. Here are a few of the 
many markets which are· now served by 
LAB-TRONICS Division of Rowe Industries: 
• Communications Systems & Equipment· 
TV-Radio-Phonographs-Stereo • Data Pro· 
cessing Equipment· Business Machines· 
Computers· Transportation· Vending Ma· 
chines· Musical Instruments· Appliances. 

ORDERING INFORMATION 
1. Specify Plug or Jack by part 

number for first end of ass em· 
bly. 

2. Specify wire or cable type. 
3. Specify plug, jack, lug, terminal, 

or type of preparation (strip, 
split, and tin, etc.) for second 
end of assembly. 

4. Specify overall assembly length. 

MOLDED PHONO PLUGS AND JACKS MINIATURE MOLDED PHONE 
PLUGS AND JACKS 

Available as 
jack J·201 

P·IOO 

J·200 

P·IOI 

Available as 
right angle PR·100 

Available as 
right angle J R·200 

EXTRA·LONG FOR 
DEEP WELL 
APPLICATIONS 

~~=~~~ P·I04 

6''1 

Available as 
right angle PR·I04 

MOLDED MICROPHONE CONNECTORS 

'~. " I 
I I _ ~ 

I I .t;- .=-.=. 
I I ---

I I , , 

P·I05 

MOLDED DUAL PHONO PLUGS AND JACKS 
FOR STEREO APPLICATIONS 

P·I02 Available as 
right angle PR·I02 

J·202 Available as 
right angle JR·202 

J·205 

MOLDED TAPE HEAD CONNECTORS 
'%2·inch by 1h -inch contact spacing; 
050-052 pin. 

,,260r 
contacts to fit 

MOLDED PHONE PLUGS AND JACKS 
STANDARD SIZE 

BI-t~ 
- t+t .406 

.! • ---.-J 
J-206 

984 

P·I03 Available as 
right angle PR·I03 

JR-206 (Right angle) 

SPECIALS 
Modifications of standard items are available upon 
request. 

LAB-TRONICS 
DIVISION OF ROWE INDUSTRIES INCORPORATED 

6225 Benore Road Toledo, Ohio 43612 
Phone: 419/729-3951 

TELEX 286014 TWX 810-442-1734 
See YELLOW SECTION for Local Offices, Phones eem/1969 
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CONNECTOR-CABLE 
ASSEMBLIES MOLDED PLUGS AND JACKS 

MOLDED MULTI-PIN CONNECTORS 
MATE WITH A VARIETY OF UNIVERSAL 
PLUGS AND JACKS 

J-207 

MOLDED LAB-TRONICS EQUIVALENTS 
... TO INDUSTRY-STANDARD 4-CONTACT 
CONNECTORS 

J-208 

Male plug also 
available as P·108 

BATTERY CHARGER CONNECTORS 
Commonly used with battery operated radio, TV, tape 
players, and similar equipment. 

TIP AND BANANA PLUGS 

L r' OJ;>=== 

( ~=-:::::.--:::.:: 
~~--j- - . 

P·106 (6·volt) 

P-109 (9·volt) 

P-1l2 (12·v<;>lt) 

P-1l4 

Also available with 
.125" diameter 
contact 

P-1l5 

LAB-TRONICS PLUGS AND JACKS ... 
are molded in colors from PVC or TENITE® or 
material of your choice. 

WIRE AND CABLE ... 
in a wide variety of gauge·sizes, constructions and 
colors are in stock at all times. 

MOLDED TUBE-BASE PLUGS AND JACKS: 
8-PIN OCTALS 

7-PIN MINIATURES 

~--~ 
~-~ 

9-PIN MINIATURES 

P-110 

J-210 

P-111 Available as 
right angle 
PR·1l1 

J-211 Available as 
right angle 
JR·211 

P-1l3 Available as 
right angle 
PR·1l3 

J-213 Available as 
right angle 
JR·213 

CIGARETTE LIGHTER ADAPTER PLUGS 
UNIVERSAL SIZE 

FUSED VERSION 

SPECIALS 

P-1l6 

SPECIFY FUSE SIZE 

P-1l7 

Modifications of standard items are available upon 
request . 

LAB-TRONICS 
DIVISION OF ROWE INDUSTRIES INCORPORATED 

6225 Senore Road Toledo, Ohio 43612 
Phone: 419/729-3951 

TELEX 286014 TWX 810-442-1734 

eern/1969 See YELLOW SECTION for Local Offices, Phones 985 
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FLUTED NUT 
HEX NUT 

5-wag® BINDING POSTS 
5 WAY~ TO CONNECT. GOLD-PLATED BRASS PARTS • RANGE OF COLORS 

FLUTEDONUT TYPES 
Plastic parts of standard (not mIniature) size types 
molded of Lexan polycarbonate resin; _ brass parts are 
gold-plated. Rated for 30 amperes, 1000 yolts working. 
Nickel-plated brass types available on special order. 

HEX NUT TYPES 
Rated for 30 amperes, 1000 volts working. Brass parts 
are gold-plated; plastic parts arc of nylon compounded 
to meet military specifications MIL·M-20693A. Type 
IV. Nickel-plated brass types available on order. 

GROUNDING TYPE 
For making rapid connections to ground. Made of 
finely machined brass nickel-plated and polished. 
Panel grounding collar frozen to shaft has" D" type 
shoulder for locking in keyed panel hole. 

MINIATURE TYPES 
Fluted nut design only. Rated for 15 amperes, 1000 
volts working. Gold-plated brass parts; nylon plastic 
parts compounded to meet military specification 
MIL· P·20693A, Type IV. Types with nickel-plated 
brass available also. 

STYLE TYPE 

BINDING POSTS 

5TY~E 

DUAL ADAPTER TYPE 
Designed to facili ta te line voltage 
connections -from output recepta
cles to binding posts. Has integral 
parallel-blade plug. Rating is 15 
amperes, 125 volts. Body is black; 
captive black and white thumbnuts 
are mounted on %" centers. Brass 
parts are gold-plated. Ideal for 
safe, rigid connections to equip
ment lacking a parallel-blade plug 
and cord assembly. 

DOUBLE ASSEMBLY TYPES 
For instrument and equipment 
panels requiring binding posts 
mounted on %" centers. Rated for 
a current capacity of 30 amperes 
and a working voltage of 1000 volts. 
Brass parts are gold-plated; panel 
insulators in black only. Rugged, 
self-contained assembly makes 
mounting more accurate, faster 
and easier than two individual 
binding posts and gives maximum 
strength where connections are fre
quently made. 

TYPE 
DUAL ADAPTER TYPE 

BLACK & WH ITE FLUTED NUTS 1 DAPl5BWC 

STANDARD DF31' DOUBLE ASSEMBLY TYPES 
STANDARD DF30' BLACK & WH ITE HEX NUTS l DF30·2-BWTC 

GROUNDING - ALL METAL GP30NC TWO BLACK HEX NUTS DF30·2·BBC 
FLUTED NUT - MIN IATURE DF21* BLACK & RED HEX NUTS DF30·2·BRC 

'Add desired color suffix to series designafion number, BC (black), BlC (blue), RC (red), WTC (while), YC (yellow). GNC (green). For example, DF21BlC. 

SUP.RCO.® ELECTRICAL CONNECTORS 
• GOLD-PLATED CURRENT CARRYING PARTS • SIMPLIFIED, QUICK ASSEMBLY 

SOCKET RECEPTACLE PIN RECEPTACLE 

Nylon plastic parts, gold-plated brass current-carrying parts. 
Plugs accomodate either soldered or solderless connections 
to a wide range of cable sizes. Plug grips are of a simple, 
two-piece threaded construction for quick assembly. Recep
tacles have color-matched nylon caps and bodies. 25, 50 
and 100 ampere types are rated 125-250 volts a-cord'c cur
rent rupturing, 600 volts disconnect use only; 250 ampere 
types are rated 600 volts disconnect use only. 

PIN SOCKET SOCKET PIN 
PLUGS RECEPTACLES PLUGS RECEPTACLES 

AMPERES TYPEt TYPEt TYPEt TYPEt 
25 PP25G RS25G PS25G RP25G 
50 PP50G RS50G PS50G RP50G 

100 PPIOOG RSIOOG PSIOOG RPIOOG 
250 PP250G RS250G PS250G RP250G 

EXTRA-SAFE "L" TYPE 
"L" types have aU current-carrying parts insulated to re
r.IOVe any possibility of physical contact when making con
nections. Rated same as 50 ampere conventional types. 
When ordering, add available color suffix to type Il.umber: 
B (bf~ck), R (red), WT (white). 

tAdd desored color suffIX to seroes desognatoon number, B (black), Bl (blue). SOCKET RECEPTACLES PIN PLUGS 

.~_ W}®~A';~:::""~:::~.nOR ELE~RICCO~:NY 
1000 MIDDLE STREET, BRISTOL, CONNECTICUT 06010 

SEE OTHER SUPERIOR ELECTRIC PRODUCT PAGES IN SECTIONS 3500. 4000. AND 5600 

986 See YELLOW SECTION for Local Offices, Phones eem /1969 
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CIRCUIT HARDWARE 
~~f~~·flf TEFLON* INSULATED TERMINALS 

Simply punch or drill the correct hole in a chassis or panel 
and insert the "Press-Fit" terminal ... it's in for good and 
with all of the outstanding insulating properties of Teflon. 
"Press-Fit" terminals are available in the most complete 
across-the-board selection of types in the industry-from 
micro-miniature units designed, developed and available 
only from Sealectro to heavy duty types especially designed 
for high current capacities. 

STAND-OFFS 
Extremely wide selection of bushings, lugs, platings and 
finishes in micro-miniature, sub-miniature, and miniature 
sizes. One piece assembly-no additional hardware involved. 
From .073" to .215" diameter bushings with a variety of lug 
and body configurations. 10 E.I.A. colors available. 

~£~e!gg'B 
FEED-THRUS 
Machined from virgin Teflon to extremely close tolerances 
for fast, easy and sure installation. Bushing diameters from 
.075" to .218" in over 350 micro-miniature, sub-miniature, 
miniature, and tubular units. Available in 10 standard E.I.A. 
colors and dozens of terminal styles. 

JACKS AND PROBES 
Ideal for test points, instrument probes, jumper plugs and 
multiple connectors while many units are designed for printed 
circuit applications. Body and mating jack and probe con
figurations are available to fill virtually every requirement. 
Offered in 10 standard E.I.A. colors for ease of circuit coding. 

CLOVERLEAF RECEPTACLES 
Designed to allow dip-soldering of 
metal chassis. Unique design for 
three, four or more thru-Ieads pro- @ 
vides mUlti-wire connections with' ~ .. ' .'. ' 
each wire in a perfect capillary flow 
configuration for positive, uniform 
solder connections. "Press-Fit" chas-
sis installation. u.s. Pat. No. 3.193.617 

SPACER/BUSHINGS 
Completely eliminate the need for 
metal stand-ofts, spacers, and insula
tors. Install in seconds. Specifically 
designed for mounting printed circuit 
boards on metal chassis or panels. 
"Press-Fit" chassis installation with 
"snap-on" P. C. board mounting. 

NEW Rlv-IEE TERMINALS (Pat. Pending) 

Riv-Loc terminals are a new type ter
minal designed for insertion in either 
chamfered or unchamfered holes. 
They overcome the inherent short
comings of older semi-assembled ter
minal types while providing uniform 
above chassis height. After bushing 
insertion in the chassis, the lug is in
serted from the major diameter side 
expanding the bushing and securely BEFORE AFTER 
locking the terminal in the chassis. INSTALLATION INSTALLATION 

~~f~HIT ®TRANSISTOR &. I. C. SOCKETS & HARDWARE 
SOCKETS "PRESS-FIT" BUSHINGS 
Low cost, high precision sockets for transistors and inte
grated circuit packages offering "Press-Fit" installation com
bined with virgin Teflon bodies and precise contact design 
for maximum electrical and mechanical performance. Eight 
standard units designed for 3 and 4 lead TO-18 and TO-5 
packages and 8, 10, and 12 lead integrated circuit packages. 

A complete line of over 500 standard bushing configurations 
designed for lead feed-thrus, insulators, bearings, stand-offs, 
component mounting devices and hundreds of other applica
tions. All machined from virgin Teflon, offered in E.I.A. colors, 
and featuring simple economical and permanent "Press-Fit" 
installation. 

~ 
~ 

~ 
WJ 
~ 
~ 
~.-.'-'" . . 

, ~ [l] 
--------~----------------------------HOLDERS AND PADS 

The widest line of Teflon transistor and I.C. holders and pads 
in the industry. Available in numerous JEDEC packages with 
from 3 to 12 leads. Color coded and precision machined from 
virgin Teflon. 

*Registered Trademark E. 1. DuPont de Nemours & Co . 

...-----.® SO CIRCUIT HARDWARE DIVISION 

SEALECTRO 
CORPORATION 

MAMARONECK. NEW YORK 10543 
PHONE: 914 698 - 5600 TWX: 710-566-1110 

Sealectro Ltd .. Portsmouth, Hants, England 
Sealectro S.A. Villiers-Ie-Bel, Paris, France SEAlECTRO 

eem/1969 See YELLOW SECTION for Local Offices, Phones 987. 
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Il' ~ 
I._~-

R. F. CONNECTORS 
PERFORMANCE, PRICE, DELIVERY, 
FOR RG-188/U AND SIMILAR CABLES 
UP TO 12.4 GHz 
Conhex subminiature R. F.connectors are designed to meet or 
exceed the requirements ot' Mll·C·22557. Over 300 standard 
units - straight, right angle, bulkhead, strip·line, screw·on, 
snap·on and slide'on - are st"ndard items. 

RELIABILITY AND HIGH PERFORMANCE IN 
AN ECONOMICAL CONNECTOR PACKAGE 
Designed for complete compatibility with miniature coaxial 
cables, such as .141" diameter semirigid types, the l Series 
offers the optimum in performance, reliability and cost. More 
and major manufacturers are discovering that $ealectro i! con· 
nect9rs not only meet their VSWRand power h~ndlingrequire. 
ments but are many times more reliable than similar size con
nectors especially when subjected to adverse environmental 
conditions. 

FOR STANDARD MATING ENGAGEMENTS 
AT REDUCED COSTS. 
SRM connectors are designed to mate with standard OSM·type 
mating engagements at reduced cost. SRM connectors are de
signed for use with RG-141/U, RG-142/U, RG-188/U and 
similar subminiature coaxial cables, and provide maximum per
formance and minimum VSWR all the way to 18 GHz 

MAXIMUM SPACE AND PAYLOAD 
SAVINGS WITH PERFORMANCE TO 5GHz 
Specifically designed for microminiature RG-1961U and RG-
178/U, Microhex connectors are the smallest commercially 
available. They combine extremely small size and light weight 
with exceptional performance and reliability. Over 50 standard 

" types including straight, right angle, printed circuit, and bulk; 
head mounted units in screw-on, slide-on and snap-on are fea-
tured in the complete line. '" ' 

,~ @S,"eOiL"eC,OIVITRO 
<J" CORPORATION 
Q .MAMARONECK. NEW YORK ' 

'SUUCTRD Phone: 914 '698-5600 TWX,: 710-566-11'10 

, Sealectro ltd .. Portsmout,h. Han!s. England 

Write lor the completeSEALECTROR. F. CONNECTOR CATALOG, 
988 See YELL~W SECTION for Local Offices, Phones' eem/1969 



t~xAL.ECTROBOARD® 
CORDLESS PROGRAMMING BOARDS 

"Sealectroboard" programming and switching provides com
plete ease and simplicity of operation with drastic reductions 
in hardware and space. A single pin is used to complete the 
program circuit or insertion of a component ... move the 
pin to a new location and you have a new program function. 
"Sealectroboards" are made in 2 to 5 deck versions and with 
a variety of pin styles such as shorting pins, diode holders 
and skip pins as well as with engraved or silk-screened 
panel marking and color coded program areas. 

Modular "Sealectroboard" are designed to facilitate program 
board expansion in prototype and design applications and 
are offered off-the-shelf from Sealectro Distributors. Each 
modular board is a .10 x 10 matrix with two contact decks 
in bussed upper and lower or bussed upper, individual lower 
contact configurations. Companion mounting and panel 
pieces are designed for 19" relay rack mountin~ and allow 
expansion from a single board upto 6 boards in Just 5112" of 
rack space. Write for our complete catalog and technical 
specifications ..... . 

ourl'UTS 
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Bussed Upper and 
Lower Contacts 
The Modular Sealectroboard is 
available with bussed upper 
and lower contacts and provides 
an ideal means for input/output 
switching. The standard 10 x 10 
hole Modular Sealectroboard 
may be considered 10 Single 
Pole, Single Throw, Normally 
Open switches with 10 inputs 
each. 

u.S. Pat. No. 3,027,534 

I I I /OUTPUTS 

0-' ....3.· .......... 10-

I I I IOUTPUTS 
~. ... , 
~. 0-' .... 3.······· .... 10_ 
~. 
~. 

z· 

, 
I 7 I I OUTPUTS 

0-' 0-' .... 3· .. •••••• ... 10_ 

Bussed Upper and 
Individual Lower Contacts 
The Modular Sealectroboard is 
also available with bussed upper 
and individual lower contacts 
which provide individual elec
trical access to each program 
hole and a path between many 
terminals and a lesser number 
of bussed terminals. The stan
dard 10 x 10 hole Modular 
Sealectroboard with this con
tact configuration may be con
sidered a 10 Pole, Single Throw, 
Normally Open switch with 10 
positions. per pole. 

W"iij,fflD SECTION 2100 

PROGRAM SWITCHING 
SEALECTROSWITCH® 

PROGRAMMING SWITCH ES 

Programs may be changed in seconds without special tools 
and with 100% reproducibility. The Sealectroswitch pro
gramming switch provides a degree of versatil ity that can't 
be met by comparable devices ... and in haH the space and 
half the cost. Extremely high "built in accuracies" are 
provided through precision machined drums while flexibility 
is obtained through unique, field-adjustable, sliding contact 
actuators. Check these features • Field Adjustable Cams 
With Multiple ON/OFF Functions or Point-to-Point Switches 
• Manual or Remote Operation With Timing Motor or Sole
noid Drive • Transfer Speeds to 50 Milliseconds Without 
Appreciable Contact Bounce • Removable Drums • Form 
A, B, and C Contacts in a Single Unit • Up to 57 Circuit 
Controls in a Single Unit. • Contacts Rated for Dry Circuit 
to 2 Amps, 24 VDC or ll5 VAC .• Optional 10 Amp or 20 
Amp, ll5 VAC U. L. Approved Contacts. 

Recycling timer with Enclosed, snap-action 90 program positions, 
point-to·point or cam ac- conlacls and timing 57 contacts and liming 
lion, single snap·aclion molor drive. molor drive. 
contact. 

U.S. Pat. No. 3,330,917 Also protected by foreign patents 

SEALECTRO SLI DEt'NSW1TCH' 
"skip" function. If it is de
si red to switch from position 
1 to position 5, the Slide 'n 
Switch handle is pulled out 
and the switch handle 
moved from 1 to 5. No elec
trical contact is made with 
any of the intermediate 
switch contacts. 

The Sealectro SI ide 'n 
Switch circuit selector is 
designed to provide a highly 
reliable random access 
switching device for the pro
gramming of all types of 
automated equipment. Stan
dard units are 11 position, 
single pole with a built-in 

Multiple units may be 
stacked side-by-side to pro
vide any number of decade 
switches while the unique 
printed circuit board con
struction of the switch per
mits any special electrical 
coding to be supplied at 
minimum cost. Slide 'n 
Switch output terminations 
mate with standard edge
mount pc card connectors. 

Write today for our complete catalog ... 
® 

PROGRAMMING DEVICES DIVISION 

SEALECTRD 
C::ORPORATION 
MAMARONECK. NEW YORK 10543 
PHONE: 914698-5600 TWX: 710-566-11'0 
Sealectro Ltd., Portsmouth, Hants, England 
Sealectro S.A. Villiers-Ie-Bel, Paris, France 

eem /1969 See YELLOW SECTION for Local Offices, Phones 989 
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SEALTRON HERMETICALLY 

STANDARDS 
The table shows Sealtron's standard 
line of hermetically sealed recep
tacles. Materials and finishes are 
in accordanc~ with the respective 
Military Specifications. 
These receptacles can be furnished 
to customer requirements with modi
fied finishes, basic material changes 
(i.e. stainless steel shells), ther
mocouple configurations such as 
Chromel - Alumel, Iron - Constantan, 
Platinum - Platinum Rhodium and 
others. 
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SPECIFICATION 

MIL-C-5015 
(SEE NOTE 1) 

MIL-C-26482 
CLASS H 

MIL-C-25955 
CLASS H 

MIL-C-26482 
CLASS H 

M I L-C-26500 
CLASS H 
TYPE T 

MIL-C-26500 
CLASS H 
TYPE B 

MIL-C-38999 

CLASS H 
UT SERIES 

MIL-C-38999 

CLASS H 
JT SERIES 

TYPE AND 
MATING PLUG 

"AN" TYPE 
THREAD COUPLING 

MATING PLUG 
MS3106 

QUICK DISCONNECT 
BAYONET COUPLING 

MATING PLUG 
MS3116 

MINIATURE 
MODIFIED ACME 

THREAD COUPLING 

MATING PLUG 
MS24243S 

QUICK DISCONNECT 
PUSH-PULL 
COUPLING 

MATING PLUG 
MS3137, MS3138 

MINIATURE 
THREAD COUPLING 

MATING PLUG 
MS24266, TYPE T 

MINIATURE 
BAYONET COUPLING 

MATING PLUG 
MS24266. TYPE B 

QUICK DISCONNECT 
BAYONET COUPLING 

LONG JUNIOR 
TRILOCK 

MATING PLUG 

MS27467 

QUICK DISCONNECT 
BAYONET COUPLING 

JUNIOR TRILOCK 

MATING PLUG 
MS27473 

990 See YELLOW SECTION for Local Offices, Phones 

CONTACT 
CONTACT SHELL ARRANGE· 

SIZES SIZES MENTS 

16,12, B, BS,lOSL MS336BO 
4,0 12S, 14S, THRU 

16S, 16 MS33688 
18, 20, 22 (SEE 

24, 28 NOTE 2) 

20, 16 8, 10, 12, MS33708 
14,16, 18, THRU 
20, 22, 24 MS33716 

20, 16 16,19,21 MS24242 

20 3,7, 12, MS33698 
19,27,37 THRU 

MS33703 
(SEE 

NOTE) 

20, 16. 12 10, 12, 14, MS24260 
16, 18, 22 THRU 

MS24263 

20, 16, 12 10 12, 14, MS24260 
16, 18, 22 THRU 

MS24263 

22,20, 16 9, 11, 13, MS20049 
15, 17, 19, THRU 
21. 23, 25 MS20057 

(SEE 
NOTE) 

22,20,16 8, 10, 12, M-S27343 
14, 16, 18, THRU 
20,22,24 MS27351 

(SEE 
NOTE) 

eern /1969 



SEALED CONNECTORS 

MOUNTING 
(FOR SPECIAL MOUNTING CONFIGURATION CONSULT FACTORY.) 

SOLDER BOX JAM NUT 
MOUNTING MOUNTING MOUNTING NOTES 

8001 SERIES 8003 SERIES 8004 SERIES l.-RECEPTACLES 
(FLANGELESS) (FRONT MEET APPLICABLE 

MOUNTING) PARAGRAPHS 
OF MIL-C-5015 

8002 SERIES 8005 SERIES 2.-CONSULT 
(ROUND FLANGE) (REAR FACTORY FOR 

MOUNTING) AVAILABILITY 

8112 SERIES 8113 SERIES 8115 SERIES 
IN ACCORDANCE IN ACCORDANCE IN ACCORDANCE 

WITH WITH WITH 
MS3113 MS3112 MS3114 

8212 SERIES 8214 SERIES 
IN ACCORDANCE FRONT MTG. 

WITH IN ACCORDANCE 
MS24239 WITH MS24241 

8215 SERIES 
REAR MTG. 

IN ACCORDANCE 
WITH MS24240 

8402 SERIES 8403 SERIES NOT ALL 
IN ACCORDANCE IN ACCORDANCE ARRANGEMENTS 

WITH WITH TOOLED TO DATE. 
MS3134 MS3132 CONSULT FACTORY 

FOR AVAILABILITY 

8502 SERIES 8503 SERIES 8505 SERIES 
IN ACCORDANCE IN ACCORDANCE 

WITH WITH 
MS27034 MS24265 
TYPE T TYPE T 

8602 SERIES 8603 SERIES 8605 SERIES 
IN ACCORDANCE IN ACCORDANCE 

WITH WITH 
MS27034 MS24265 
TYPE B TYPE B 

9702 SERIES 97D3 SERIES 9705 SERIES NOT ALL 
IN ACCORDANCE IN ACCORDANCE IN ACCORDANCE ARRANGEMENTS 

WITH WITH WITH TOOLED TO DATE. 

MS27471 MS27469 MS27470 CONSULT FACTORY 
FOR AVAILABILITY 

9802 SERIES 9803 SERIES ji805 SERIES NOT ALL 
IN ACCORDANCE IN ACCORDANCE IN ACCORDANCE ARRANGEMENTS 

WITH WITH MS27475 WITH TOOLED TO DATE. 
MS27478 MS27477 CONSULT FACTORY 

9813 SERIES FOR AVAILABILITY 
IN ACCORDANCE 
WITH MS27476 

eem/1969 See YE1.LOW SECTION for Local Offices, Phones 
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SPECIALS 
(CUSTOM DESIGN) 

Sealtron will design special connectors or modify 
standard connectors for manufacturers who, by reason 
of assembly, design, or economy, require these serv
ices and modifications. Unit designs and multi-piece 
copper-brazed construction can eliminate many pro
duction problems by minimizing joints where leakage 
could occur, reducing rejection rate by minimizing 
secondary operations, and rendering an economical 
end product. 

SEALTRON REPRESENTATIVES 
Cantronics, Ltd. 
17 Dellbank Rd. 
Downsvlew, Ontario, 

Canada 
Ph. 416·636-8311 
TWX 610·492·1341 

component/Insulation 
Corporation 

14235 Detroit Avenue 
Cleveland, Ohio 44107 
Ph. 216·521·3570 

component/lnsulatlon 
Corporation 

610 N. Woodward Avenue 
Birmingham, Michigan 

48009 
Ph. 313·644·0087 

Daniel and Company 
P.O. Box 124 
Lutherville, Maryland 
Ph. 301·825·3330 
TWX 710·232·1813 

Daniel and Company 
P.O. Box 3 
Glenside, Pennsylvania 

19038 
Ph. 215·887·0550 
TWX 510·665·0755 

Dave Dolin Sales company 
3525 W. Peterson Avenue 
Chicago, Illinois 60645 
Ph. 312·588·3738 
TWX 910·221·5018 

J. K. Dooley Company, Inc. 
4110 Stone Way North 
Seattle, Washington 98103 
Ph. 206·632·1618 

Special Metals Supply, Inc. 
P.O. Box 1352 
Freemont, California 

94538 
Ph. 415·656·5511 

Elsner Rambo Company 
2526 Hyperlon Avenue 
Los Angeles, CalifornIa 

90027 
Ph •. 213·664·2928 
TWX 910·321·4257 

Adamo Sales 
P.O. Box 29 
Riverdale, New Jersey 

07457 . 
Ph. 201·839-4463 
TWX 710·988·5364 

Technical Products Sales 
Company 

P.O. Box 1415 
Ormond Beach, Florida 

32074 
Ph. 904·672-2314 
TWX 810·857-0305 

Technical Products Sales 
company 

777 S. Central Expressway 
Richardson, Texas 75080 
Ph. 214·231·6506 
TWX 910·867·4730 

Mr. John Kight 
4 Longfellow Rd. 
Pittsburgh, Pennsylvania 

15215 
Ph. 412·781·8304 

William McCoy Company 
892 Main Street 
Branford, Connecticut 

06406 
Ph. 203·448·2012 
TWX 710·452·2841 

William McCoY Company 
892 Main Street 
Clinton, Mass. 
Ph. 617·365·9254 

Southwest Engineering 
Company 

8341 N. Seventh Street 
Phoenix, Arizona 85020 
Ph. 602-944·1521 
TWX 602·997-0914 

Penzner ASSOCiates, Inc. 
P.O. Box 4362 
Overland Park, Kansas 

66204 
Ph. 913·381·0004 
TWX 910·749·6473 

Dage Corporation 
757 Main Street 
Stamford, Conn. 06902 
Ph. 203·324·3123 
TWX 710·474·2490 

Canavan/Scanlon Assoc. 
P. O. Box 142 Eastwood Stn. 
Syracuse, New York 13206 
Ph. 315·463·9161 

Canavan/Scanlon ASSOC. 
564 Ellicott Square Bldg. 
Buffalo, New York 14203 
Ph. 716-852-1122 

Sealtron Corp. 
A DIVISION OF KDI CORPORATION 

Q<oD 
\ 

READING RD. AT AMITY P.O, BOX 15073 
CINCINNATI, OHIO 45215 
PHONE 513-821-7444 TWX 810-461-2551 
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RACK AND. PANEL 

MICROMINIATURE 
(SOLDER) 

SUBMINIATURE 
(SOLDER) 

SUBMINIATURE 
(CRIMP) 

PRINTED CIRCUITS 

EDGEBOARD 

992 

TWO 
PIECE 

PLATE ARRAY 
(WIREWRAP) 

NAME YOUR 
CONNECTOR 

CAGE 
SPRING 

CONTACTS 

RELAY 
RECEPTACLES 

TAPER PIN 
RECEPTACLE 

BLOCKS 

ON for Local Offices, Phones . eem/1969 
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IT'S SOUND PLANNING TO SPECIFY 

HERMAN H. SMITH, INC. 
For Whatever You Need in 

Electronic Components 
Hd ~l1 
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MORE THAN TEN THOUSAND ITEMS MANUFACTURED UNDER ONE ROOF 

• BINDING POSTS • ALLIGATOR CLIPS • TEFLON & TURRET TERMINALS 

• BANANA PLUGS & JACKS 
Insulated & Non-Insulated 

• TEST PRODS & TEST LEADS • SHAFT ACCESSORIES 

• JUMPERS & PATCH CORDS • ELECTRONIC HARDWARE 
Terminal Strips, Boards, 
Grommets, Bumpers, 
Bushings, Washers, Lugs 

• PHONE TIP PLUGS & JACKS 
Insulated & Non-Insulated 

• Telephone Type Plugs & Jacks 

• SWITCHES Arrow, H-H, Kulka 
Cutler-Hammer, Micro, 
Continental-Wirt 

You'll find these SMITH products on the shelves of lead
ing industrial Electronic Distributors, throughout U.S.A. 
For your production runs, draw directly on our large 

plant inventories of standard components. 

NATIONWIDE REPRESENTATIVES 
The SMITH network of Qualified Sales Engineers is at 
your service! These men and their organizations are ,tech
nically qualified and eager to help you with your re
quirements for standard or special components that we 
manufacture. 

FOR ENGINEERS & 
PURCHASING AGENTS! 
New Smith Cata log is an 
important Reference Work on 
electronic component parts, 
containing: 

• KNOBS 

MODERN FACILITIES 
We invite you to, utilize our modern manufacturing facili
ties and methods for your molding, screw-machine, 
stamping or sub-assemblies, We are equipped for both 
long and short runs. From raw material to finished part, 
SMITH detailed workmanship and production efficiency 
assure a quality product, speedily and, ecqnomically made. 

SPECIAL REQUIREMENTS? 
Use our Engineering and Production Facilities to design 
and develop new products or modify existing components 
to meet your speCific needs. "Specials are Standard with 
SMITH!" 

MANUFACTURERS 
OF 

Detailed specifications! Data; 
Dimensional Drawings. 

SEND FOR YOUR FREE COPY #69-70 

HER M ~ ~RTH ~E:'CAN~H'~ }o!~, INC " 1 
812 Snediker Avenue, Brooklyn, N. Y. 11207 
Telephone: 212 272-9400 • TWX: 212-763-8070 

ELECTRONIC 
COMPONENTS 

eem /1969 See YELLOW SECTION for Local Offices, Phones 993 
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Herman H~ 
SMITH, inc~ 

• for Teflon* Terminal 

Because proper tooling is an important consideration and in order to fully benefit 
from the application of H. H. Smith Terminals, special tools and equipment have 
been designed to accomplish installation to the optimum degree. 

Depending on requirements, a customer may order any of the listed equipment. 
Smith installation tooling is designed for utmost versatility. Removable multi-usage 
inserting tools permit flexibility with a minimum of down time required for changeover. 

The MIN ISERT Automatic feeds and inserts 
teflon terminals automatically. This low 
cost air operated device is fast and simple 
to set up and operate and will install 
terminals pre-packaged in the unique 
Mini-Pak cartridge. 

The MIN ISERT MK I semi-automatic elimi
nates the high cost of installing teflon 
terminals. Practical for lab, model shop, 

"or production application, the full range 
of terminals can be installed with a maxi
mum of five tool sets. 

ATTENTION: HIGH VOLUME USERS! 

The UNISERT Universal teflon terminal in
serting ~ystem meets the specific demands 
of high volume teflon terminal users. The 
Unisert may be operated utilizing its pan
tograph frame or with its uniquely de
signed anvil system. The Unisert has 
proven to be a reliable production tool, 
operating continuously on a multi-shift 
basis. 
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HERMAN H. SMITH, Inc. 
A NORTH AMERICAN PHILIPS COMPANY 

812 SNEDIKER AVENUE, 8ROOKLYN, N. Y •. 11207 

Telephone: (212) 272-9400e TWX: 212 -763-8070 
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QUALITY 

Herman H. Smith manufactures its teflon 
terminals from virgin teflon that meets or 
exceeds the specifications of MIL-P-19468; 
and the requirements of MIL-T-55155 and 
MIL-C-39024. 
All phases of the manufacturing cycle are 
rigidly supervised by our Quality Control 
Department. The end product represents 
the ultimate in quality and reliability. 
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INVENTORY 

Herman H. Smith manufactures and stocks 
a complete line of teflon terminals, test 
jacks and transistor sockets ... all colors 
. . . all sizes ... all types. GUARANTEED 
STOCK AVAILABLE - contact your local 
rep or distributor for further information 
on our GSA program. 

SERVICE 

Herman H. Smith's design service offers a 
competent engineering, development and 

testing facility to resolve your application 
and product development problems . 
Smith's field engineering service is nation

wide. These men are thoroughly experi
enced and can solve your design and pro
duction problems. They are at your service 
- CALL THEM. 

THE MINIPAK CARTRIDGE is designed to 

work in conjunction with the Minisert 

Automatic. It contains a precision, her

metically sealed "carrier band" which 

protects the terminals from atmospheric 

contaminants, eliminating the problems 

of solderability and shelflife. 

HERMAN H. SMITH, Inc. 
A NORTH AMERICAN PHILIPS COMPANY 

812 SNEDIKER AVENUE, BROOKLYN, N. Y. 11207 
Telephone: (212) 272-9400. TWX: 212-763-8070 

See YELLOW SECTION for Local Offices, Phones 
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~ m il M M · COAX PRODUCTS 
• JACK PANELS 

INC. • TERMINAL BLOCKS 

~ACK PANELS-PATCH CORDS 

TRIMM standard jack panels are available in several basic forms - all phenolic, 
all metal sandwich construction, and hybrid phenolic rear, metal front types. 
Also for use with either standard or miniature telephone jacks. See TRIMM 
bulletins. 

SERIES SST - Standard sized telephone jacks, keys, lamp sockets, jack mount· 
ing strips, patch cords, plugs; coax jacks, plugs etc. 

SERIES 1ST - Intermediate sized coax jacks, plugs, jack mounting strips 
(correspond with W.E. miniature coax items). 

SERIES MST - Miniature telephone jacks, patch cords, plugs, jack mounting 
strips and other related items. 

COAXIAL PLUGS & ~ACKS 
A condensed listing of TRIMM's coaxial plugs, jacks and jack mounting 
strips used for monitoring and patching high frequencies or pulse 
circuitry is given below. Request Section 60 of our bulletins for 
additional data on TRIMM Coaxial Components. 

W.E. Compatible 

64·88·02 
64·88-15 
89-01 

A ~§:g~ 
89·06 
89-07 

89-11 

B ~§:t~* 
89-32 
89-34 

89-51 

C ~§:~~ 
89-82S 

89-102 
89-132 

64-530-6 
530-1 

D ~~g:~ (**) 
530-15 
530-16 

SINGLE TYPE COAX JACKS 
RCA Compatible Cable 

RG-59 (Equiv. W.E. 560A) 
(Equiv. W.E. 558A) 

89-701 RG-58 
89-702 RG-59 

RG-11 
RG-8,9 

89-707 RG-54, W.E. 724 and Belden 8281, 
jack similar to W.E. 477B 
RG-187 
Amphenol 21-597 and RG-122U 

89-715 (*Similar to W.E.470B) 
89-732 Female BNC 
89-734 Female TNC 

TWIN TYPES - NON·SWITCHING 
89-751 RG-58 
89-752 RG-59 

W.E. 724 or Belden 8281 
89-782S Single BNC at rear 

NORMAL THRU TWIN JACKS 
89-802 RG-59 
89-832 BNC at rear 

COAX PLUGS 

530-701 
530-702 
530-706 
530-715 
530-716 

RG-59 (Equiv. W.E. 440A) 
RG-58 
RG-59 
RG-S4, Belden 8281 or W.E. 724 
RG-58 
RG-59 

(0*) Similar to W.E. 358A 

TERMINAL 

BLOCKS 
Molded phenolic base and re

tainer strips used on all standard 
assemblies (diallyl's available to order). 

Each row consists of retainer strip with tinti lIate 
plated brass terminal lugs inserted into slots. Avail· 

able in 20 and 26 terminals per row up to 14 rows high. 
Held together with machine screws passing through strips to base. 
Standard and alternate lugs shown below. 

421A (No. of rows) 20 terminals per roW}{Have different 
421C (No. of rows) 20 terminals per row mounting means 

427B (No. of rows) 26 term!nals per row "D" series used on extra . }{"B" series most common, 

427D (No. of rows) 26 terminals per row high assembly 

See TRIMM section bulletin 35 for more data. Pricing from $4 to $16 
depending on type, number of terminals, quantity etc. 

(NOTE: See SECTION 1300 on page 573 for 
TRIMM headsets, acoustical items and related 
products.) "531" SERIES BRIDGING PLUGS (E) 

A twin coaxial plug (sometimes called a looping plug) internally 
wired and having no external cord connection. 

TERMINATING JACKS (F) 

Manufacturers of 1111111111111 
Precision .,,11111111 1111111111, TRIMM INC. 

These jacks are used in circuitry in which there is a need to main
tain a known load in the circuit. When plug is fully inserted, load is 
automatically disconnected and circuit transferred to plug. Termi
nating resistor -1/4 watt 10/0 metallized film type in either 50 
or 75 ohm. 

"849" SERIES PATCH CORDS (G) 
Use two "530" series plugs. They are available In length from six 
inches to 6 feet (or longer on special order). 

Electronic 
Instruments 
and 
Components 
Since 1922 

IIIIII11I 

1111111111111 

111111
1
' 
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1.) Established Reliability Connectors and Contacts. 
2.) Qualified Products - Connectors, Contacts, Crimping Tools 

and Hardware. 
3.) Largest Variety Standard Shelf Items - Rapid Delivery. 
4.) Custom·Built Connectors to Customer Specifications. 
5,) Quality Assurance Built Into Our Products. 
6.) Major Electronic Company Q.A. Approvals. 
7,) Government QPLs and Underwriters Lab. Approvals. 
B.) Research and Development Facilities. 

1320 Zerega Ave., Bronx, N. Y. 10462 • Tel. 212·824·1600 • Telex: 1·2411. TWX: 710·593·2141 • Cable Address: COMPONENTS NYK. 

Rack and Panel Connectors 

MI·SERIES • Miniature 
Number of contacts: 

7, 12 (8-4), 14, 18, 
20, 21, 26, 34, 41, 
50, 75 

Maximum wire size: 
#20 AWG wire 

Voltage breakdown 
between contacts
sea level: 3000V. A.C. RMS. 
Current rating: 7.5 amps. 
MI-SDL (solderless): uses #37 taper receptacle 
Also available for #18 AWG. Wire .• Flexible Plastic 

IMI SERIES· Miniature 

IMI·SL SERIES· Miniature Screwlock 
(Similar to MI & MI-SL Series except: End Holes of 7 
thru 26, & 41, and Center Holes of 34 thru 104 
have Square Shape, for MS Hardware). 
Number of contacts: 7, 9, 8-4, 14, 18, 20, 21, 26, 

34, 41, 42, 50, 75 & 104. 
Wire sizes accommodated: No. 20 A.W.G. (No. 18 

on special order). 
Pin diameter: .040 
Current rating: 7.5 amps., max. 
Test voltage, between contacts, sea level: Meets MIL-C-008384C re

quirements. 
Contact options: Closed-entry, dip solder 1.038 or .025 dial, turret. 
Hardware: MS18194, MS18195, MS18196, MS18197 and MS Hoods 

(shields), all per MIL-C-008384C or its successor. 
Guide pins and guide sockets: Many alternates. 
Connectors and hardware qualified to MIL-C-008384C. 
IMls interchangeable with their counterparts in MI, REMI, and URC 

(size 20 contact) SERIES. 
Patent No. 2,761,108 .• Request Catalog IMI. 

MI·KSL SERIES 
Miniature Hoodless 
Knob Type Screw Lock 
Number of contacts: 7, 12 (8-4) 14, 

18, 20, 21, 26, 34, 41, 50, 75. 
Maximum wire size: #20 AWG wire. 
Voltage breakdown between contacts 

- sea level: 3000V. A.C. RMS. 
Current rating: 7.5 amps. 
MI·KSL·SDL (solderless): uses #37 taper receptacle. 

Patent No.2, 761,108. • Also available for #18 AWG. Wire. 

MI·SL SERIES 
Miniature Screw Lock 
Number of contacts: 7, 12 (8-4), 

14, 18, 20, 21, 26, 34, 41, 
50, 75; 

Maximum wire size: #20 AWG. 
wire. 

Voltage breakdown between con
tacts - sea level: 3000V. A.C 
RMS. 

Current rating: 7.5 amps. 
MI-SL-SDL solderless): uses #37 

taper receptacle. 
Patent No. 2,761,108 .• Also available for #18 AWG Wire. 

MI·BSL "FBI" SERIES· Miniature Bracket Screw Lock 
Number of contacts: 34, 41, 50, 75. 
Maximum wire size: #20 AWG wire. 
Voltage breakdown between contacts 

- sea level: 3000V. A.C. RMS. 
Current rati~g: 7.5 am~s. Floating Body 
Hoods: aluminum anodized. _ 
Brackets: die-cast aluminum. Isolation 
MI·BSL·SDL (solderless): uses #37 taper 

receptacle. 
Patent Nos. 2,761,108, 2,845,603, 2,845,604. 
Additional Patents Pending. Also available for #18 AWG. Wire. 

Floating 

Body 
Isolation 

MI·BMSL SERIES 
Miniature Bracket 
Modular Screw 
Lock 
Number of contacts: 123, 150, 225. 
Maximum wire size: #20 AWG wire. 
Voltage breakdown between contacts - sea level: 3000V. A.C. RMS. 
Current rating: 7.5 amps. 
Hoo~s: aluminum anodized. 
Brackets: die-cast aluminum. 
MI-BMSL-SDL (solderless): uses #37 taper receptacle. 
Patent Nos. 2,761,108, 2,845,603, 2,845,604. Also available for #18 AWG. Wire. 
Additiona I Patents Pending 

HMI·SL SERIES 
Hermetic Seal 
Miniature Screwlock 
Number of contacts: 7, 12 (8-4), 14, 18, 20, 21, 26, 34,' 41, 50, 75. 
Voltage breakdown between contacts - sea level: 2200V. A.C. 

RMS, MIN. .' 
Current rating: 7.5 amps. 
Mates with corresponding MI-FSL (female) series connectors. 
Also available in DraW-Pull Type. Mates with MI-F (female) Series Connectors. 

REMI® SERIES 

Standard and 
Screwlock 

Number of contacts: 7, 12 (8-4), 14, 1 
20, 21, 26, 34, 41, 42, 50, 75, 104. 

Type of contact: crimp style, removable 
with "snap-in, snap-out" feature. 

Wire sizes accommodated: #14, #16, #18, #20, #22, #24, #26, #30 
AWG and sizes #16 down to #32 per MIL-W-16878, 

Snap-In ••. Snap-Out Contacts REMI Hand-Operated,' Pneumatic and Semi-Auto
matic Crimping Tools Available. 
Patent No. 2,979,689 & 6 International Patents. 
Contacts available meeting MS18134, MS18136, per MIL-C-23216, latest. 
All sleeves meet MS18135. Insertion and Removal Tool Meets MS18137. 
Request Catalog REMI. • MIL-T-22520 latest rev. 

eern /1969 See YELLOW SECTION for Local Offices, Phones 997 



SECTION 2100 'WUII. 
Rack and Panel Connectors 

MIW SERIES 
Miniature Rectangular Power Connectors 
(Similar to MI Series except .062 dia. contact) 

Number o,f contacts: 7, 9, 11, 14, 18, 20, 21, 
26, 34, 41, 42, 50, 75, 104. 

Pin diameter: .062 
Wire sizes accommodated: up to #16 AWG. 
Current rating: 13 amps., max. 
Breakdown voltage between contacts - sea 

level: 2000V. A.C., RMS. 
Connectors meet applicable provisions of 

MIL,C·8384, latest revision. 

XMI Protective Shells 
for MI SERIES 

XIMI Protective Shells 
for IMI SERIES 

XREMI Protective Shells 
for REMI SERIES 

XURC Protective Shells 
for URC SERIES 

Number of contacts: 7, 14, 18, 20, 26, 34, 42, 50, 75, 104. 
Material: Top quality aluminum, per Fed. spec. 
Meet latest revision MS17775 unless otherwise specified. 
Anodized per latest revision MIL-A-8625, or special conductive finishes 

on request. 
Used on plugs and receptacles, all draw-pull or screwlock types. 
Polarization optional, at specified position. 
For 9 & 66 contact shells, write factory. 
Request Catalog IMI, REMI, or URC. 

980 SERIES 
Power Guide 
Pin Spring Release 
Number of contacts: 

12, 18, 24, 34. 
Maximum wire size: 

#16 AWG. wire. 
Voltage breakdown between contacts - sea level: 4600V. A.C. RMS. 
Current rating: 13 amps. 
980·SDL (solderless): uses #53 taper pin. 
Patent No. 2,658,182. Request Catalog 980·990. 

990 and 990-S (Short Contacts) SERIES· Power 
Number of contacts: 

7, 10, 15, 18. 
Maximum wire size: 

#16 AWG. wire. 
Voltage breakdown be· 

tween contacts -
sea level: 4000V. 
A.C. RMS. 

Current rating: 13 amps. 
990· TU (Turret type). 
Request Catalog 980·990. 

THE REMI CONCEPT 
Removable • Closed Entry 
• Crimp Type Contacts
Mechanical Stresses Con· 
fined between METALLIC 
Elements. 

REM I Connectors Mate 
with REMI, MI, or URC 
(with .040 Dia. Contact) 
Series. 

ANYCON* Connectors 
URC and URC·SL SERIES 
Number of contacts: 9, 14, 18, 20, 26, 34, 

42, 50, 66, 75, and 104. 
Maximum wire size: #16 AWG. 
Voltage breakdown between contacts 

sea level: 2950V. A.C. RMS. 
Current rating: 13 amps. 
CORtac size (standard): 20 & 16. 
Shielded coax contacts: See list below. 
Contacts - Removable, crimp-type. Socket closed entry type: 

See list below. 
Order contacts separately. 
Connectors meet MIL·C·22857, latest revision. Also commercial. 
Both draw·pull and twin screwlock types available, with or without hoods 
or shells. 
Crimping tools, insertion and removal tools available. 
Patent No. 2,761,108. UNDERWRITERS' LABORATORIES APPROVED. 
* ANY CONtact, std. size 16 or 20, or shielded coax in ANY CONtact position. 

Request Catalog URC. 

URC ANYCON CONTACTS 
STANDARD, CONTACT SIZE 16 t * 
MS17803-16·16 Pins for wire sizes 16, 18, 20 AWG. 
MS17803·16·20 Pins for wire sizes 20, 22, 24 AWG. 
MS17804-16·16 Sockets for wire sizes 16, 18, 20 AWG. 
MS17804·16-20 Sockets for wire sizes 20, 22, 24 AWG. 
t Qualified against MIL·C·23216. * Available also in contact size 20 for wire sizes 16 thru 30 AWG. 

SHIELDED 'COAX': CONTACT SIZE 16 
MS18232·1 Pins for RG·178B/U & RG·196A/U cable. 
MS18233·1 Sockets for RG·178B/U & RG·196A/U cable. 
MS18265·1 Sockets for RG·1611U, RG·179B/U, & RG·187A/U cable. 
MS18265·2 Sockets for RG·174/U, RG·188A/U, & RG·316/U cable. 
MS18266·1 Pins for RG·1611U, RG·179B/U, & RG·187A/U cable. 
MS18266·2 Pins for RG·174/U, RG·188A/U, & RG·316/U cable. 
* For government end use. 
Crimping tools per Mll·T·22520 (latest) and/or MS drawing requirements. 
Hand, semi'automatic, and automatic. 

980-SL SERIES 
Power Screw Lock 

Request Catalog URC. 

Number of contacts: 12, 18,24,30. 
Maximum wire size: #16 AWG. wire. 
Voltage breakdown between con· 

tacts - sea level: 4600V. A.C. 
RMS. 

Current rating: 13 amps. 
980·SL·SDL (solderless): uses #53 

taper pin. 
Patent Nos. 2,658,182, 2,761,108. 
Request Catalog 980·990. 

990·SL SERIES 
Power Screw Lock 
Number of contacts: 7, 10, 15, 18. 
Maximum wire size: #16 AWG. wire. 
Voltage breakdown between con· 

tacts - sea level: 4000V. A.C. 
RMS. 

Current rating: 13 amps. 
99D·TU (Turret type). 
Double Lead threads, "Twice the speed with Double Lead." 
Patent No. 2,761,108. Request Catalog 980·990. 

Crimp Barrels 
of Both Male 
and Female 
Accommodate 
Wire Sizes 
14 thru 30 
AWG. 
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'Mihlm. SECTION 2100 
Rack and Panel Connectors & Edgeboard P.C. Connectors 

SMI SERIES· Subminiature 
Number of contacts: 5, 7, 11, 14, 

20, 26, 29, 34, 42, 50, 75, 104. 
Maximum wire size: #20 AWG. wire. 
Voltage breakdown between contacts - sea level: 1950V. A.C. RMS. 
Current rating: 7.5 amps. 
Also available with closed entry contacts - CSMI Series. 
XSMI Protective Shells available for all types. Request Catalog SMI. 

SMI·HSL . Subminiature 
Hooded Screwlock 
SMI·KSL • Subminiature 
Hoodless Screwlock (Not Shown) 
Number of contacts: 5, 7, 11, 14, 

20, 26, 29, 34, 42, 50, 75, 104. 
Maximum wire size: #20 AWG. wire. I 
Voltage breakdown between contacts - sea level: 1950V. A.C. RMS. 
Current rating: 7.5 amps. 
Also available with closed entry contacts - CSMI·SL Series. 
Patent Nos. 2,761,108 & 3,030,602. Request Catalog SMI. 

XSMI Protective Shells available for all types. 

UPCR SERIES 
Single Row Printed 
Card Receptacle 
Number of contacts
(Phosphor Bronze): 

6, 10, 15, 18, 22. 
Solder wire hole size: 

. 05 x .12. 
Voltage breakdown between contacts 

- sea level; 2500V. A.C. RMS. 
Current rating: 5 amps. 
Also available on .125 centers 28 con
tacts UP4CR-28. For beryllium copper 
contacts add prefix "8" before cat. no. 
Polarizing pins and contacts - snap-in or out design permitting easy 
i nterchangeabil ity. 
Patent No. 2,835,689. Request Catalog UPCR. 

Connectors meet MIL-C-21097, latest revision. 

UPCR·DTLP . Single Row Dual Linked Contact 
UPCR·DLTP: Uses #53 taper pins. 
Card Range thickness accommodation; 

.052 .. 072 (nom. ){6/1) 

Number of contacts 
(Beryllium Copper): 

18,22. 
Voltage breakdown between 
contacts - sea level: 

2500V. A.C. RMS. 
Current rating: 5 amps. 
Tails locked in place with stainless steel retaining ring which controls reten
tion force on the #53 taper pins accepted by contacts. 

Request Catalog UPCR. 

UMI SERIES· Ultraminiature 
Draw·Pull & Screwlock 
Number of contacts: 5, 7, 9, 11, 14, 20, 26, 

29, 34, 44, 50. 
Maximum wire size: #22 AWG. wire. 
Voltage breakdown between contacts - sea 

level: 1800V. A.C. RMS. 
Current rating: 3 amps. 
Patent No. 2,761,108. 
ALSO AVAILABLE WITH: 

Closed Entry Contacts: CUMI Series. 
Removable Crimp Contacts: RUMI Series . 
. 025 D. Pin and Socketo SSMI Series. 

MH SERIES 
Miniature 
Hex 
Number of 
contacts: 

4, 5, 7, 9 
Current rating: 

7.5 amps. 
Maximum wire size: #20 AWG. wire. 

Request Catalog UMI·RUMI. 

Voltage breakdown between contacts - sea level: 1215V. A.C. RMS. 
Voltage breakdown contacts to ground: 1785V. A.C. RMS. 
MH·SDL (solderless): uses #37 taper receptacle. 

ALSO AVAILABLE FOR #18 AWG. WIRE 
Patent No. 2,848,702. 

UPCR·D . Double Row Printed Card 
Receptacle • Solder Type Terminals 0f 
Card range thickness accommodation: \~ 

UPCR-D: .058· .072 (nom. ){/') c;t 
UPCR·93D: .080- .104 (nom. %'l) r 

Number of contacts (Phosphor Bronze'): r:. j' 
6, n, 10, 15, 18, 22 per row, (2) rows. ,J) 

Solder wire hole size: .05 x .12 . 
Voltage breakdown between contacts - sea level; 2500V. A.C. RMS. 
Current rating; 5 amps. 
80th bifurcated and non-bifurcated contacts available. 
Polarizing. pins and contacts - snap-in or out design permitting easy inter· 
changeability. 
* For beryllium copper contacts add prefix "B" before catalog number. 
t Molded in polysulfone, one of the strongest, most heat-reSistant, self- extin

guishing thermoplastics available. Excellent electrical properties. For avail
ability of other items in polysulfone, contact factory. 

Patent No. 2,909,755. Request Catalog UPCR. 
Connectors meet MIL-C-21097, latest revision. 

MIWC SERIES· 104 Contact 
Center Screwlock 
Plugs & Receptacles 
Connector type: Rack and panel. 
Contact types; 0.062 dia. pin and 

mating closed-entry socket. 
Contact spacing; 0.150 center·to-center. 
Current rating: 13 amps. max. 

10 amps cont. 
Voltage breakdown between contacts - sea level; 3000V. A.C. RMS. 
Solder cup: 0.073 dia. for #16 AWG. max. wire. 

Available versions: ~:~g:ig~~iiL} (illustrated above) ~\~g:lg~~isKL 

CONNECTOR TYPES AVAILABLE: THE REPC CONCEPT (Mechanical stresses Confined Between METALLIC Elements) 
Rack and Panel Test Point 
Plug and Receptacle Miniature Hexagonal 
Edgeboard Circular 
Two·Piece Printed Circuit Zero· Entry-Force P.C. 
High Density Hermetically Sealed 

U.S.C. Manufacturers' Connectors andJ or 
Contacts Meeting or Exceeding All Appli· 
cable Provisions of Latest Revision of; 
MIL·C·8384 
M IL·C·21 097 
MIL·C·22857 
MIL·C·23216 
MIL·C-23353 
MIL·C·25955 

MIL-C-39029 
MIL-C·55302 
MS18134 
MS18136 
NAS713, NAS71.4, 
NAS715 

Quality Control to Latest Revision of MIL-Q· 
9858, MIL-I-45208, NASA NPC200. 

Calibration Per MIL·C·45662 Traceable to Na· 
tional Bureau of Standards. 

eemJ 1969 

8eryllium Copper, Flanged, 4 Slotted, for Correct Float and 
Heat Treated Positive of Male Pin 
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Two-Piece P.C. Connectors & Removable Crimp Contact Connectors 

UPCC·M & F SERIES 
Printed Circuit Connectors & 
Mates (Meet MIL-C-23353/1, 
2, & 3 and NAS 713, 714, 715) 
Contact spacing: 0.156. 
Number of contacts: 7, 11, 15, 

19, 23, 32. 
Male dip solder. Card range thickness accommodation: 
UPCC·M() A, B, or C: Kt, 1!a", or 114". 
Female UPCC·F(): Max. #20 AWG. wire. 
Female dip solder terminals. UPCC·FDN(). 
Current rating: 7.5 amps. 
Voltage breakdown between contacts - sea level: 2500V. A.C. RMS. 
REPC·F series also mates with UPCC·M series. 

Request Catalog UPCC·REPC. 

UPCC·SGM & SGF SERIES - Printed Circuit Connector & Mates 
(Meet MIL·C·23353/4, 5 & 6) 
Contact spacing: 0.100 .iI.aa ••••••••• f, 
Number of contacts: 

11, 17, 23, 29, 35. 
Male dip solder. Card 

range thickness ac· . ~ ••••••••••• j 
commodation: i!!1'V I 

UPCC·SGM( ) A, B, or C: i~~ ~ac~ 
Ul', Va", or IA". -..- ,.--~----- ... --~"\I .. ~ ... -

Female dip solder terminals. UPCC·SGFDN( ). 
Current rating: 7.5 amps. 
Voltage breakdown between contacts - sea level: 2360V. A.C. RMS. 
REPC·SGF series also mates with UPCC·SGM series. 

Request Catalog UPCC·REPC. 

REPC-F SERIES - Female Chassis Connector 
(Meet applicable provisions of MIL-C·23353/9) 

REPC·F() Connectors Mate with 
UPCC·M( ) Connectors. 

Type of Contact: Removable ("snap· in,snap-out") 
crimp type, closed- entry: 
Contact spacing: 0.156. 
Number of contacts: 7, 11, 15, 19, 23, 32. 
Wire sizes accommodated: #14, #16, #18, #20, #22, #24, #26, #30 

AWG. wire and sizes #16 down to #32 per MIL-W-16878. 
Crimping tools: Hand·operated MIL-T-22520C and MS, also pneumatic 

and semi·automatic types. 
Current rating: 7.5 amps. 
Voltage breakdown between contacts - sea level: 2500V. A.C. RMS. 
Patent No. 2,979,689 & 6 International Patents. 
* Contacts meet MS18134} per Mll.C.23216 
* Sleeves meet MS18135 

MIG SERIES 
Right Angle Plug 
& Receptacle 
Connectors 
Contact spacing: 0.100. 

Request Catalog UPCC-REPC. 

Female. MIG-F: Max. #20 AWG. 
Number of contacts: 11,15,23,37. wire. 

Current rating: 7.5 amps. 
Male dip solder. Card range thick· Voltage breakdown between con. 

ness accommodation. tacts _ sea level: 1060V. A.C. 
MIG-M: from ))t to %". RMS. 

Request Catalog MIG·WG·RWG. 

UPCC~SL SERIES - Printed 
Circuit Screwlock & Mate 
UPCC-SLH SERIES 
Hooded Screwlock & Mate 
(Meet applicable provisions of 
MIL-C-23353& NAS-713, 714, 715) 
Contact spacing: 0.156. 
Number of contacts: 7, 11, 15, 

19, 23, 32. 
Current rating: 7.5 amps. 
Voltage breakdown between con-

tacts-sea level: 2500V. A.C. RMS. 
UPCC·SL 
UPCC·M2K·( ) A, B, C for Kt, W', %" P.C. or - E for solder eyelet. 
UPCC·F2SL·( ) for #20 max. AWG. wire or - TU for turret terminals. 
UPCC·SLH 
UPCC·M2SL·( ) A, B, C for Ko", lis", %" P.C. or - E for solder eyelet. 
UPCC·F2HSL'() for #20 max. AWG. wire or - TU for turret terminals. 
Patent No. 2,953,767. Request Catalog UPOC·REPC. 

TWO UNIT UPCC - 19 Pin Shielded Connectors with 
Coaxial Contacts 
The male connectors meet 
all applicable provisions of 
the latest revisions of MIL· 
C·23353 and MIL·C·23353/6. 
The female connectors meet 
all applicable provisions of 
the latest revisions of MIL· 
C·23353 and MIL·C·23353/4. 
COAXIAL CONTACTS: High 
mating retention type plug 
with socket of top quality beryllium copper, gold over nickel plated. 
Receptacle with .031 nom. dia, pin of top quality beryllium copper, 
gold over nickel plated. Plug and receptacle are of snap·lock mounting 
type and are for use with RGI80/U or RGI95/U cable (Ref.l. 

Request Catalog UPCC·REPe. 

REPC-SGF SERIES - Female Chassis Connector 
(Meet applicable provisions of MIL·C-23353110) 

REP·SGF( ) connectors mate with UPCC·SGM( ) connectors. 
Type of contact: Removable ("snap-in, snap·out") crimp type, closed· 

entry. * 
Contact spacing: 0.100. 
Number of contacts: 11, 17, 23, 29, 35. 
Wire sizes accommodated: #14, #16, #18, #20, #22, #24, #26, #30 

AWG. and sizes #16 down to #32 per MIL·W·16878. 
Crimping tools: Hand·operated MIL·T·22520C and MS, also pneumatic 

and semi·automatic types. 
Current rating: 7.5 amps. 
Voltage breakdown between contacts - sea level: 2360V. A.C. RMS. 
Patent No. 2,979,689 & 6 International Patents. 

* Contacts meet MS18134} Per Mll.C.23216 latest revision. 
* Sleeves meet MS18135 ' 

Request Catalog UPCC·REPC. 

WG-37M . Connector Plug, Right Angle _100 Grid PoCo 
RWG-37F - Mating Receptacle, Crimp Removable Contacts 
Number of contacts: 

37. 
Wire sizes accom

modated: #14 to 
#30 AWG. 

Dielectric withstand· 
ing voltage· be
tween contacts: 
1500V. D.C. at 
sea level. 

Current rating: 7.5 amps., max. 
WG·37M: is screw mounted. WG·37MR: is rivet mounted. 
RWG·37F: uses MS18134 contact & MS18135 sleeve of MIL·C·23216 

latest rev., and other REMI contacts. 
Crimping tools: per MIL·T·22520 latest, and commercial. Hand, semi· 

automatk and automatic. 
Patent No. 2,979,689 & 6 International Patents. Request Catalog MIG·WG·RWG. 

U.S.·CDMPDNENTS, INC .• 132D Zerega Ave., Bronx, N. Y. 10462 • Tel. 212·824-1600 • Telex: 1·2411 • TWX: 710-593-2141 • Cable: CDMPONENTS NYK. 
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Miscellaneous Connectors 

URG·50M1SL·WW . Connector Plug, 
Wire·Wrapped Terminals 
URG·50FlK·BC . Mating Receptacle, 
Crimp Removable Contacts 
.200 x .200 contact grid spacing 
Number of contacts: 50. 
Pin diameter: .062. 
Male terminals: .045 square, wire wrapped 

type. 
Female contacts (ordered separately): Meet 

MSI7804·16·16 of MIL·C·23216 latest. 
Wire accommodation: #16, #18, #20 AWG. 
Crimping Tools: per MIL·T·22520 latest, and 

commercial. Hand, semi-automatic and 
automatic. 

Current rating: 13 amps., max. 
Dielectric withstanding voltage, between con

tacts - sea level: Depends upon wire 
sizes used on males. 

Connectors meet all applicable provisions 
of MIL-C-22857, latest revision 

NOG SERIES 
Number of contacts NOG-! )F: 5, 10, 

20,55. 
Number of contacts NOG·! )M: 1, 2, 

3, 4, or 5. 
Contact size 20: .040 dia. 
P.C. dip solder terminals: .020 dia. 
Current rating: 5 amps, continuous. 
Voltage breakdown between nearest contacts sea level, normal 

humidity: 3000V. A.C. RMS. 

901·25M· Connector Plug Right 
Angle .100 Grid P.C. 
901·25F· Mating· Receptacle, 
Solder Eyelet Terminals 
Number of contacts: 25. 
P.C. thicknesses accommodated: 

K/', )12", ~,/I. 
Pin diameter: .040. 
Current rating: 5 amps. continuous. 
Operating voltage - sea level: 900V. A.C. RMS. 
Female contacts: Solder eyelet accepts 2 #20 

AWG. wires. 
Polarized foolproof assembly. Blind alignment. 

UTp·16 and UTP·S5 . Test Point Connectors 

UTp·16 
Number of contacts: 16. 
Socket contact: accepts standard 

.080 dia. test probe and retains 
probe with spring pressure. Pin 
end of contact is .030 dia. 

Current rating: 5 amps., max. 
Breakdown voltage, between con· 

tacts - sea level: 3500V. A.C. 
RMS. 

UTP·S5 
Number of contacts: 5, button type. 
Pin end of contact: .030 dia. 
P.C. board accommodated: %,/1. 
Current rating: 5 amps., max. 
Voltage rating: 600V. A.C. RMS. 
Test voltage - sea level: 180DV. 

A.C. RMS. 

'@dinlNO SECTION 2100 

GR·l00MISL·WW Connector Plug, 
Wire·Wrapped Terminals 
RGR·100FIKL·CC . Mating Receptacle, 
Crimp Removable Contacts 
.100 x .100 
contact grid spacing 
Number of contacts: 100. 
Pin diameter: .031. 
Male terminals: .025 square, wire wrapped type. 
Female contacts (ordered separately) wire accommodation: 

#22 thru #26 AWG. 
Crimping tool: MS3198-1 per MIL-T-22520, latest revision. 
Current rating: 5 amps., max. 
Dielectric withstanding voltage, between contacts - sea level: 

Depends upon wire sizes used on males. 
Contacts meet applicable provisions of MIL-C-23216, latest revIsion. 
Connectors meet applicable provisions of MIL-C-8384, latest revision. 

Side Mounting 
Miniature Connectors 
Number of contacts: 

4 or 6. 
Pin diameter: .040. 
Wire sizes accommodated: 

#20 to #22 AWG. 
Current rating: 7.5 amps., 

max. 
Voltage breakdown, be· 

tween contacts - sea 
level: 2000V. A.C., RMS. 

Many polarizations avail· 
able (males and females 
in same connector body). MG·4M &F 

960·16M • Power Connector Plug 
960·16F . Mating Receptacle 
960·16FT . Mating Receptacle 
(Anti·Rotation Contacts) 
Number of contacts: 16. 
Pin diameter: .094. 
Male contacts, rtmovable, dual 

wiring holes. 
Female contacts, removable 

crimp type. 
Wire sizes accommodated: 

#12 thru #20 AWG. 
Current rating: 23 amps. 
Polarization contacts available. 

MG·6M & F 

Breakdown voltage, between contacts - sea level: 6000V. A.C. RMS. 

ZERO·ENTRY·FORCE CONNECTORS 
Built to Customer Specifications 
TYPICAL: 

1.) (Illustrated). Z·E·F 

"'""'~, 0'" '" •• Ii i vanced computer 
applications involving 
maximum packaging density. Allows 
use of 3 edges of master printed OPEN 

circuit card for inputs and outputs. -. 
All connections are made mechani· 
cally and simultaneously by means of a cam·actuateddevice. Available 
in many configurations of connectors with from .56 to 520 contacts. 

2.) (Nol Illustrated). Z-E-F connector used in test set-up for special 
electronic modular components. Manual control levers are snapped 
closed, gently pressing the contacts against the module's pins for the 
test. Connectors come in 4 sizes ·(52 or 62 contacts), 3.6 in. long by 
2 to 2.5 in. wide. Write us about your requirements. 

U.S. COMPONENTS, INC .• 1320 Zerega Ave., Bronx, N. Y. 10462 • Tel. 212-824·1600 • Telex: 1·2411 ~ TWX: 710·593·2141 • Cable: COMPONENTS NYK. 
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SECTION 2100 'MuID'''. 

Rapid-lnstallingTefloriTerminals 
U. S. Terminals Inc. is staffed to 
meet your production needs for 
standard and special terminals 
quickly, and is tooled up for 

SLIPIOCK® 
j 

terminals 

PRESS*VPE 

terminals 

pRlmDCIROUIT 
terminals 
Bulletin 6802 

pRINTED CIROUIT 
sockets 
and test jacks 
Bulletin 6802 

GRoilNDiNG 
terminals 

1002 

high production volume. We 
manufacWrefo applicable 
MIL~specs imd design to satisfy 
special customer requirements. 

No hole chamfering is ever required. 
Patented single-piece terminals can 
be inserted from either side of your 
chassis or card and lock in place 
under simple pressure. 
Reliability is unparalleled. 

Press type terminals also are 
immune to mechanical shocks and 
vibrations and are suitable for all 
metal chassis applications. 
Electrode pins meet the latest 
exacting military specificatiol1s .. 

Available in brass or 
high-conductivity copper to meet 
the most exacting requirements. 
Precision machining assures 
trouble-free installation and service. 
Controlled heat treating and plating 
guarantee excellent solderability. 
Special designs are available. 

Printed Circuit Sockets/Test Jacks 
offer new flexibility and 
compactness in printed circuit 
design. Suitable for test point 
jacks, min. tube sockets, module 
sockets, diode and transistor 
sockets and stacking P.C. boards. 

Made to the same high standards 
as the above designs, grounding 
terminals are one-piece brass units, 
knurled or threaded for inserting 
or bolting to the metal chassis. 
Available in straight wire or slotted 
pin designs for soldering leads. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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U. S. TERMINALS INC. 
7502 Camargo Road, Cincinnati, Ohio 45243, Phone 513 561-8145 TWX 810-461-2290 

Binding 
posts 
Bulletin 6805 

High Voltage 
connectors 
Bulletin 6804 

BELT> <LINE 

transistor 
sockets 
Bulletin 6901 

Automatic 
insertion 

Binding posts incorporate 
Slip-Lock® design features for 
fastest production installation. 
One piece, no nuts or fasteners. 
They can be inserted blind from the 
front side of the chassis. Accept 
standard probes in integral jack. 

HV Miniature Connectors offer 
precise contact design, precious 
metal plating and Teflon insulation. 
Optimum creepage path for 
high-voltage use is engineered to 
meet MIL-C-8384. Breakdown 
voltages to 18,000 vdc. 

Easy installation sockets have 
beryllium copper age hardened 
receptacles; fit standard/existing 
mounting hole sizes. No chamfer 
necessary! Shoulder on pin at 
inSUlation prevents cold solder 
joints, pin extensions can be bent 
without cracking. "D" cross section 
prevents rotation. Teflon insulation 
is used. Lowest cost, highest quality 
sockets available. Special designs 
available, also Press Type Sockets. 

For high production requirements, 
automated installation equipment 
is available on loan to U. S. 
Terminals' customers. The Model 
415 Hopper-Fed Inserter shown 
here can save you time and money, 
speed your production 100 per cent 
to 500 per cent. 

Send for comprehensive catalog. 

D U.S. TERMINALS 
U.S. Terminals products are manufactured under one or more of the following patents: U.S.-3349365, 3095470. 3267205, 3244801; British-972756; Canadian-729317. Other patents applied for. 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1003 
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BEAUPLUG® Connectors / Plugs and Sockets 
BEAU PLUG Series 3300 

BEAUPLUG Series 3300 is interchangeable with Cinch
Jones 300 Series. Molded bakelite bases; cadmium plated 
contacts (gold, silver and rhodium available); polypropylene 
backshells (metal available); and bright plated hardware. 
UL rated at 250v at 10 amp. 
Series 3300 Plugs and Sockets are available as: DB Deep 
Bracket Mounted; EB End Bracket; FHT Flared Hole Top; 
FHT·L Flared Hole Top Latch; FHT-K Flared Hole Top 
Keeper; CCE Cable Clamp End; CCT·L Cable Clamp Top 
Latch; CCT-K Cable Clamp Top Keeper. 
Be.auchaine Con- Each Each Each Each 

Number tacts Ust 1-49 5Q..99 100·249 250·499 
PLUGS - ANGLE BRACKETS MOUNTED (·AB) 

P-3303-AB 3 $.38 $.228 $.19 $.152 $.144 
P·3304-AB 4 .42 .252 .21 .168 .16 
P·3306-AB 6 .51 .306 .255 .204 .194 
P·3308-AB 8 .61 .366 .305 .244 .232 
P-3310·AB 10 .69 .414 .345 .276 .262 
P-3312-AB 12 .77 .462 .385 .308 .293 
P-3315·AB 15 1.05 .63 .525 .42 .399 
P-3318-AB 18 1.30 .78 .65 .52 .494 
P-3321-AB 21 1.65 .99 .825 .66 .627 
P-3324-AB 24 2.00 1.20 1.00 .80 .76 
P-3327·AB 27 2.35 1.41 1.175 .94 .893 
P-3330-AB 30 2.70 1.62 1.35 1.08 1.026 
P-3333-AB 33 3.05 1.83 1.525 1.22 1.159 

SOCKETS - ANGLE BRACKETS MOUNTED (·AB) 
S·3303-AB 3 $.40 $.24 $.20 $.16 $.152 
S-3304·AB 4 .44 .264 .22 .176 .167 
S-3306-AB 6 .55 .33 .275 .22 .209 
S-3308-AB 8 .69 .414 .345 .276 .262 
S-3310-AB 10 .82 .492.41 .328 .312 
S-3312-AB 12 .95 .57 .475 .38 .361 
S·3315-AB 15 1.20 .72 .60 .48 .456 
S-3318-AB 18 1.45 .87 .725 .58 .551 
S-3321-AB 21 1.80 1.08 .90 .72 .684 
S-3324-AB 24 2.15 1.29 1.075 .86 .817 
S-3327-AB 27 2.50 1.50 1.25 1.00 .95 
S-3330-AB 30 2.90 1.74 1.45 1.16 1.102 
S-3333-AB 33 3.20 1.92 1.60 1.28 1.216 

PLUGS - CABLE CLAMP TOP (·CCT) 
P-3303-CCT 3 $.75 $.45 $.375 $.30 
P-3304-CCT 4 .83 .498 .415 .332 
P-3306-CCT 6 .92 .552 .46 .368 
P-3308-CCT 8 .99 .594 .495 .396 
P-3310-CCT 10 1.11 .666 .555 .444 
P-3312-CCT 12 1.22 .732 .61 .488 
P.3315-CCT 15 1.56 .936.78 .624 
P-3318-CCT 18 1.83 1.098 .915 .732 
P-3321-CCT 21 2.20 1.32 1.10 .88 
P-3324-CCT 24 2.56 1.536 1.28 1.024 
P-3327-CCT 27 2.92 1.752 1.46 1.168 
P-3330-CCT 30 3.36 2.016 1.68 1.344 
P-3333-CCT 33 3.75 2.25 1.875 1.50 

SOCKETS - CABLE CLAMP TOP (·CCT) 

$.285 
.315 
.35 
.376 
.422 
.464 
.593 
.695 
.836 
.973 

1.11 
1.277 
1.425 

S-3303-CCT 3 $.77 $.462 $.385 $.308 $.293 
S-3304-CCT 4 .84 .504.42 .336 .319 
S-3306-CCT 6 .95 .57 .475 .38 .361 
S-3308-CCT 8 1.11 .666 .555 .444 .422 
S·331O-CCT 10 1.23 .738 .615 .492 .467 
S-3312-CCT 12 1.42 .852.71 .568 .54 
S-3315·CCT 15 1.72 1.032 .86 .688 .654 
S-3318-CCT 18 2.00 1.20 1.00 .80 .76 
S-3321-CCT 21 2.30 1.38 1.15 .92 .874 
S-3324-CCT 24 2.72 1.632 1.36 1.088 1.034 
S-3327·CCT 27 3.06 1.836 1.53 1.224 1.163 
S-3330-CCT 30 3.56 2.136 1.78 1.424 1.353 
S-3333-CCT 33 3.83 2.298 1.915 1.532 1.455 

PLUGS - SHALLOW BRACKETS MOUNTED (-SB) 
P-3315-SB 15 $1.38 $.828 $.69 $.552 $.524 
P-3318-SB 18 1.70 1.02 .85 .68 .646 
P-3321-SB 21 2.07 1.242 1.035 .828 .787 
P·3324-SB 24 2.50 1.50 1.25 1.00 .95 
P-3327-SB 27 2.80 1.68 1.40 1.12 1.064 
P-3330-SB 30 3.20 1.92 1.60 1.28 1.216 
P-3333-SB 33 3.55 2.13 1.775 1.42 1.349 

SOCKETS - SHALLOW BRACKETS MOUNTED ('SB) 
S-3315-SB 15 $1.58 $.948 $.79 $.632 $.60 
S-3318-SB 18 1.90 1.14 .95 .76 .722 
S-3321-SB 21 2.25 1.35 1.125 .90 .855 
S-3324-SB 24 2.67 1.602 1.335 1.068 1.015 
S-3327-SB 27 3.00 1.80 1.50 1.20 1.14 
S-3330-SB 30 3.40 2.04 1.70 1.36 1.292 
S-3333-SB 33 3.75 2.25 1.875 1.50 1.425 

P-3306·AB 

P·3306·AB 

P·3321·CCT 

5-3321·CCT 

5-3321·5B 

A VElR,NITR,ON COMPANY 

Request 1969 Catalog for 
complete technical specifications 

BEAU PLUG Series 5400 
BEAU PLUG Serie5 5400 is interchangeable with Cinch· 
Jones 2400 Series. Rated at 250v at 15 amps. Molded 
bakelite bases; cadmium plated contacts (gold, silver and 
rhodium available); polypropylene back5hells (metal avail· 
able); and bright plated hardware. 
Series 5400 Plugs and Sockets are also made as: DB Deep 
Bracket Mounted; LAB Less Angle Bracket; FHE Flared Hole 
End; CCE Cable Clamp End. UL and CSA listed. 

Beauchaine Con· Each Each Each Each 
Number tacts List 1·49 50·99 100·249 250·499 

PLUGS - ANGLE BRACKETS MOUNTED (.AB) 

P·5404·AB 4 $1.12 $.672 $.56 $.448 $.426 
P·5406·AB 6 1.27 .762 .635 .508 .483 
P·5408·AB 8 1.45 .87 .725 .58 .551 
P·5410·AB 10 1.76 1.056 .88 .704 .669 
P-5412-AB 12 1.98 1.188 .99 .792 .752 

SOCKETS - ANGLE BRACKETS MOUNTED (·AB) 

S-5404·AB 4 $1.27 $.762 $.635 $.508 $.483 
S-5406-AB 6 1.46 .876.73 .584 .555 
S-5408-AB 8 1.70 1.02 .85 .68 .646 
S·541O-AB 10 1.90 1.14 .95 .76 .722 

5·5408·AB S-5412·AB 12 2.12 1.272 1.06 .848 .806 

PLUGS - SHALLOW BRACKETS MOUNTED (-5B) 

P-5404-SB 4 $1.26 $.756 $.63 $.504 $.479 
P-5406-SB 6 1.47 .882 .735 .588 .559 
P-5408·SB 8 1.60 .96 .80 .64 .608 
P:541O-SB 10 1.93 1.158 .965 .772 .733 
P-5412-SB 12 2.11 1.266 1.055 .844 .802 

SOCKETS - SHALLOW BRACKETS MOUNTED (-S8) 

S-5404-SB 4 $1.38 $.828 $.69 $.552 $.524 
S·5406-SB 6 1.61 .966 .805 .644 .612 
S-5408-SB 8 1.87 1.122 .935 .748 .711 
S-5410-SB 10 2.08 1.248 1.04 .832 .79 
S-5412-SB 12 2.30 1.38 1.15 .92 .874 

5·5408·5B 
PLUGS - CABLE CLAMP TOP (·CCT) 

5·5406·CCT P·5404-CCT 4 $1.70 $1.02 $.85 $.68 $_646 
P-5406·CCT 6 1.93 1.158 .965 .772 .733 
P-5408-CCT 8 2.04 1.224 1.02 .816 .775 
P-5410·CCT 10 2.35 1.41 1.175 .94 .893 
P-5412-CCT 12 2.59 1.554 1.295 1.036 .984 

SOCKETS - CABLE CLAMP TOP (·CCT) 

S-5404-CCT 4 $1.87 $1.122 $.935. $.748 $.711 
S-5406·CCT 6 2.02 1.212 1.01 .808 .768 
S-5408-CCT 8 2.28 1.368 1.14 .912 .866 
S-5410-CCT 10 2.51 1.506 1.255 1.004 .954 
S-5412-CCT 12 2.75 1.65 1.375 1.10 1.045 

P·5408·0B 5·5408·0B 

BEAUCAP Octal Plug Caps 

2001 

Series 2001 octal type plug and socket caps re
place the metal caps with rubber grommets and 
fishpaper insulation. (Beau Products Division 
does not make the octal plugs and sockets.) 
Type 2001-1 caps have no hole for cable; Type 
2001-2 have cable hole in top; Type 2001-3 have 
cable hole on side; Type 2001-4 have cabl·e hole 
top with cable clamp. 4 NEMA colors: black, 
blue, red, and green. 

SEE YOUR LOCAL REPRESENTATIVE 
LISTED IN E. E. M. YELLOW PAGES! 

® Vernitron Electrical Components 
Beau Products Division 
117 Union Avenue, Laconia, N.H. 03246 
Tel: (603) 524·5101 TWX: 710·364-1843 
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BEAU® Barrier Terminal Strips and Terminal Blocks 

SERIES 10000 - 10 AMP 
Wire size #26 to #22. Stand screw 
2·56 x 3/16" brass, nickel-plated. 

Ii *'~W < ~l~llU 
2-56 x ~16 B.D HO. SCREW 

.125 DIA.-4 HOLES 

Open Back Barrier 
Terminal Strips 

No. 
A B 

No. 
A B Circuits Circuits 

10001 y. Y, 10011 3~ 3 

10002 1 Y. 10012 3Yz 3% 
10003 lY4 1 10013 3% 3!4 
10004 IX 1~ 10014 4 3~ 

10005 1% lYi 10015 4X 4 
10006 2 1% 10016 4~ 4~ 
10007 2YA 2 10017 4% 4X 
10008 2X 2X 10018 5 4% 
10009 2~ 2Y, 10019 5X 5 
10010 3 2% 10020 5X 5X 

ADD-A-POINT Terminal Blocks 
Medium Duty 600v, 5000 Series - Insulated moldings are 
of thermosetting phenolic material, Type CFG. Brass screw 
type connectors can be supplied with choice of box, pres
sure or screw type contacts. Pressure type features exclu
sive "Sure Grip" pressure pad design to insure against dam
age to the wire. Series may be direct or channel mounted. 

Model 
5200 

Closed Back Barrier Terminal Strips 
SERIES 15000 - 15 AMP 
Wire size #22 to #16. Stand screw 
5-40 x 1/4" brass, nickel-plated. 

01 I~q 
G B 

~q:lJ:5 _=.11::0 X
i

'/4 B 0 H 0 SGREW 1 tz I-
lB4 DIA 4 HOLES 

SERIES 19000 - 20 AMP 
Wire size #16 to #14. Stand screw 
6-32 x 114" brass, nickel-plated. 

SERIES 22000 - 30 AMP 
Wire size #14 to #12. Stand screw 
8-32 x 5/16" brass, nickel-plated. 

DESCRIPTION PART 
DIMENSIONS NO. 

~ 
TWO SIDED 1410 

I ~ 66 "'=oi TAB 1810 
FLAT 2110 

TWO SIDED 1411 

\=::::{;? TAB 1811 
45" ANGLE 2111 

b 
TWO SIDED 1412 

TAB 1812 
90" ANGLE 2112 

~ 
ONE SIDED 1413 

TAB 1813 
FHol. Dia. FLAT 2113 

ONE SIDED 1414 
"-o---if TAB 1814 

45" ANGLE 2114 

ONE SIDED 1415 

r---'=1 TAB 1815 
90" ANGLE 2115 

eem/1969 

A 

1% 
1% 
}5~ 

1)(, 

PU-t 
P%'4 

-
-
'M, 

1%, 
1% 
-
-

-
-

No. 
Circuits 
15001 
15002 
15003 
15004 
15005 
15006 
15007 
15008 
15009 
15010 
15011 
15012 
15013 

No. 
Circuits 
19001 
19002 
19003 
19004 
19005 
19006 
19007 
19008 
19009 
19010 
19011 
19012 
19013 

No. 
Circuits 
22001 
22002 
22003 
22004 
22005 
22006 
22007 
22008 
22009 
22010 
22011 
22012 
22013 

B 

.187 

.250 

.250 
.187 
.250 
.250 
.187 
.250 
.250 
.187 
.250 
.250 
.187 
.250 
. 250 
.187 
.250 
.250 

A B 
No. 

Circuits 
IX, Y. 15014 
11%"7 IV, 15015 
I'li. IX 15016 
2~, lYa 15017 
21J.S:z 2X 15018 
22%2 2% 15019 
3%, 3 15020 

32X'2 3Yo 15021 
4~2 3% 15022 
41%2 4Ya 15023 
4'~z 4Yz 15024 
5~, 4Ya 15025 
51%2 5X 15026 

A B 
No. 

Circuits 
1)(, Yo 19014 
lYa 1M, 19015 
2X, 1% 19016 
2Yz 2)(, 19017 
2 'X, 2Ye 19018 
3Ye 3X6 19019 
3')(, 3Y, 19020 
4X 3'M, 19021 
4'X6 4% 19022 
5Ya 41~6 19023 
51{6 Sy. 19024 
6 5'116 19025 
6Yi'6 6Ye 19026 

A B 
No. 

Circuits 
1'%2 1Ys 22014 
2YJ2 11)1, 22015 
22X2 2X 22016 
3?12 2' 71', 22017 
32%2 3% 22018 
41)12 3'~6 22019 
42~2 4~ 22020 
51~2 5)16 22021 
6)12 50/. 22022 
61~2 6)(. 22023 
7%, 6% 22024 
72~2 7M. 22025 
8%, 7Ya 

A 

52%2 

6%, 
62X'2 

7}S2 
71%2 

72%2 
8~, 

81%2 
8'%, 
9%, 
92X2 

lO).S'2 
101~2 

A 

6% 
7M, 
7% 
8)(, 
8% 
9){6 
9Yz 
91~6 

10% 
10')(. 
llY. 
l1 1X6 
12Ya 

A 

82X2 
91732 
9' l12 

10'YJ2 
11%, 
112)12 
12%, 
12~, 

13' X2 
132%2 
141.%2 
15%, 

B 

Sy. 
6 
6% 
6% 
7Ya 
7Yz 
7Ye 
BX 
BYe 
9 
9% 
9% 

lOY. 

B 

6~, 

7 
JUlio 
7% 
8M. 
8% 
9)(. 
9% 

lOUt> 
lOY, 
10'M, 
11% 
11 ' 71', 

B 

8~, 

9 
9U, 

10Ys 
10'11', 
llX 
Ill}), 
12% 
12'X, 
13y: 
1411', 
14% 

Heavy Duty 600v, 6000 Series - Material specification 
same as 5000 Series_ Electrical specifications allow use of 
up to #4 wire with box type contacts. Available with either 
painted or plain marking surfaces. 

Model 
6200 

Miniature Medium Duty 600v, SM Series - Moldings are 
of thermosetting phenolic CFG material. Offering a low 
silhouette, these miniature blocks require less clearance 
than the conventional blocks_ Available in box type, with 
or without pressure pad, or conventional screw contact. 
For service up to 40 amp. 

Model 
SM 

Heavy Duty 60Ov, P Series - Molded with the same mate
rial as above models, this larger series is rated up to 60 
amp service. Available with box, pressure type or screw 
contacts of pure electrolytic copper. Like other models, 
the P Series is available for channel or direct mounting. 

Model 
p 

FAST-TAB Barrier Terminal Strips 
C 

%, 
M, 

'%, 
%, 
M, 

'%, 
%, 
M, 
'k"2 
%, 
M, 
'%, 
%, 
M, 

'%2 
'%, 
K, 

'%, 

D E 

Y. M, 
M, 'u-. 
M, Yo 
Y. M, 

M. 'u-. 
M, Y, 
Y. M, 
M. 2U-t 
M, Yo 
Y. M. 
K, 2Y64 

M, Y, 
Y. M. 
M, 2%4 

M • Y, 
Y. M. 
M, 2Yl>4 

M, Y, 

F 
.136 
.144 
.171 
.136 
.144 
.171 
.136 
.144 
.171 
.136 
.144 
.171 
.136 
.144 
.171 
.136 
.144 
.171 

G 

-
-
-
'X, 

."" 1X2 
'1(, 
')k 

1)42 
-

-
'%2 
% 

3X2 
'Jl2 
% 

3).)2 

Modified versions of standard Barrier Terminal Strips 
designed to save time and labor. 6 different terminal 
variations_ Fastening can be made by riveting, eyelet
ting or with standard screws. All parts are of 1/32 brass, 
cadmium plated. 

® Vernitron Electrical Components 
Beau Products Division 
117 Union Avenue, Laconia, N.H_ 03246 
Tel: (603) 524-5101 TWX: 710-364-1843 

See YELLOW SECTION for Local Offices, Phones 1005 



PPB 1200 with RP1200BLKA Panel 

Solderless 
Slip-On 
Contact 

1723/1 fits 
Pre-Programmi ng 

Single and 
Fixed Panel 
Patchboards 

r------ 1 ~ I _~I_~~~~.0u .. .4Z! G"llfl4 &4 ~ 155'"' 

Pre-Programing 
Patch Cord Plug 

-~ 

I" APpr. ---l 1:---=:-116--- 11 
L=i(~G~ _~ 

32 

Fixed Panel Patch Cord Plug 

Fixed Patchboards 

Cat. No. 
PB33-2 
PB110-2 
PB210-2 
PB510·2 
PBIOIO·' 
Pi31010·2 
PB 1020·2 
PB1520-2 

838A 

R644 

contacts 
9 

10 
20 
50 

100 
100 
200 
300 

Outside Dimensions 
W. H._ 

1.130" x 1.130" 
2.965" x .60~ 
2.985" x .865" 
2.98'511 x 1.660" 
3.250" x 3.250" 
2.985" x 2.985" 
5.635" x 2.985" 
5.635" x 4.310?' 

Standard 
K2.06 
K2.09 
K2.15 
K2.02-1 

Similar Type 
Plugboards with 

.042" diameter holes 
spaced .1" x .1" 

available for D.I.P.'s 

Receptacles listed are glass filled diallyl phthalate. 

6" 
9" 

15" 
Jumper 

837 (wired) 

in n"'IWfiil 
R612:1 

Use Plugooards with attached contacts for test circuits. P.C. prototypes and 
short runs. Precision pre-punched ){o" diameter holes on alternate 0.1" 
centers permit maximum flexibility of component location. Vector T28 

VECTOR PATCHBOARDS 
REMOVABLE PANEL PRE-PROGRAMING TYPE 
• Guaranteed Post Patching Capability Without Contact Damage 

• All connections make and break simultaneously 

• Mount In any position for space conservation 
Reliable, low cost, Vector Pre-Programing Patchboard units function like a 
mUltiple contact switch to engage and disengage up to 1200 contacts 
simultaneously with a single lever action. The units are most useful where: 
1. Maximum flexibility of connection arrangements is required. 2. A vaj;jety 
of connection setups must be changed quickly and without errOL 3. Ouick 
retrieval and reuse of a previous connection arrangement is desirable. 

Vector Pre-Program Patchboards are easy to use. Depressing the hand lever 
(see picture) causes the patch cord tips, previously arranged in a removable 
panel, to make a wiping contact with fixed receptacle frame contacts con
nected to associated equipment. Wiring tabs are supplied standard for 
solder or solderless slip-on contact, or for wire wrap. Contact springs are 
beryllium copper heat treated for long life, nickel plated or gold flashed. 
Receptacle frame is gray steel, heat treated on wear points. 

Predrilled Rack ~anel Adapter Plates available. 

ORDERING INFORMATION 
Recep!. Outside Dimen. Mating Remov. Panels 
Frame No. of Unmarked Std. marked 
Cat. No. W. H. Contacts Cat. No. Cat. No. 

PPB204 103/8" 6" 204 RP204BlK RP204BlKA 
PPB300 103/." 6" 300 RP300BlK RP300BlKA 
PPB450 16" 6" 450 RP450BlK RP450BlKA 
PPB600 16" 6" 600 RP600BlK RP600BlKA 
PPBI200 17" 103,4" 1200 RPI200BlK RP1200BlKA 

Depth beyond panel is 25fa". 

Single Patch cords available 6", 9", 15",24". Order as K-3.06, K3.09, K3.15, K3.24. 
Jumper specify Cat No. KP·l, Doubles and triples for shielding, "Splits" and 
cords with molded integral diodes available. 

FIXED PANEL TYPE 
Fixed Panel style Patchboards provide reliable low cost single conductor 
patching on control and test panels where pre-programing is not required. 
Low resistance beryllium copper, gold flashed contacts are independent 
wrap-around type and located on .265" centers. 

Single wire, piggy-back, splits, and jumper type programming patch cords 
are available. Permanent connections are made by soldering wires or 
using solderless slip-in contacts, crimped to wires (see abbve)on the rear 
of the boards. Boards listed have standard white alpha-numeric markings 
front and back and brackets are furnished as standard. 

Special Sizes 
Larger contact systems can be made by mounting standard panels adja
cent. Special sizes up to 2200 contacts are readily made to order at 
minimum cost. Special marking and screening in colors are also available. 
Insulation material is black Epoxy .093" thick. Terminals are beryllium 
copper, heat treated, nickel plated gold flashed per QOS-365. Plug tips 
are nickel plated brass and if so specified, gold flashed. 

MINI-KLlPS, eyelets, or standard turned terminals may be located wherever 
desired. For maximum economy use epoxy paper boards; for militaryspeci· 
ficatioh requirements or additional strength use epoxy glass. All Plugboards 
are ){o" thick and are available with Elco Varicon or 2 oz. copper etched 
contacts. Epoxy paper boards meet requirements MIL-P-22323 type PEE; 
Epoxy glass is G-10 grade per MIL-P·18177. Copper clad Epoxy paper meets 
MIL-P-13949 type PX, and copper-clad Epoxy glass meets MIL-P-13949B 
type FLGE-91. 

Catalog 
No. 

812 
812WE 
837 
837WE 
838 
838A 
838AWE 
838WE 
848WE 

T28 

838WE·IGN 

Description 
4'/2"x61/2" Epoxy Paper, 16 Varicon contacts 
4'/2"x6'/2" Epoxy Glass, 16 Varicon contacts 
3"x4lf2" Epoxy Paper, 12 Varicon contacts 
3"x4lf2" Epoxy Glass, .12. Varicon contacts 
4'12"x61/2" Epoxy Paper, 43 Etched Contacts, 2 sides 
41/2"x61/2" Epoxy Paper, 22 Etched Contacts, I side 
41/2"x61/2" Epoxy Glass, 22 Etched Contacts, I side 
41/2"x61/2" Epoxy Glass, 43 Etched Contacts, 2 sides 
41/2"x61/2" Epoxy Glass, 35 Varicon Contacts 
Miniature push-in terminal, beryllium copper, fused 
tin. Bags of 100 & 1000 

4'h"x6'h" Epoxy Glass, 43 etched contacts 

838AWE-IGN 4lf2"x61f2" Epoxy Glass, 22 Etched Contacts 

Ma\~hing 
Receptacle 

R616·1 
R616·1 
R612·1 
R612·1 
R644 
R644 
R644 
R644 
R635 

R644 

R644 

Plugboards listed with GN suffix have nickle plated gold flashed contacts 

VECTOR EL ECT RONIC CO., INC., 12460 Gladstone Ave., Sylmar, Calif. 91342 Area 213 Phone 365-9661 

1006 See YELLOW SECTION for Local Offices, Phones eem /1969 



i@"ih,rtlD SECTION 2100 

~ CIRCUIT PROGRAMMINp~1 SYS!,~MS 
PR3 

110. of W No. of W No. of W 

, 

The VELCO Circuit Programming System offers unique, patented features 
which contribute to its - superior flexibility and reliability. With VELCO 
circuit programming, interconnection patterns can be changed easily and 
quickly. The basic mating configuration is a knife switch which makes 
positive contact. When contacts mate, there is full wiping action with a 
contact pressure of approximately two pounds (as compared to ounces in 
other competitive arrangements). A wide variety of contact assemblies 
(from 110 to over 3000) is possible because of the modular arrangement 
of VELCO standard stock, 22-pin, module contact strips. The VELCO Circuit 

~ l 22-001 22·002 
Standard 0 Wire Wrap 

Programming System is av~ailabl~ fo~r either ~ermanenyt Wirin~g or patching. 

RECEPTACLE CONTACT TAILS ~J 

22·021 22-801 r :" ' I , 
BOARD CONTACT TAILS I ,I,' , 

II I: 

::.:r 
Tiii!!: 

PRI PR2 PR3 

Contacts 

110 
132 
154 
176 
198 

220 
242 
264 
286 
308 

330 
352 
374 
396 
418 

440 
462 
484 
506 
528 

550 
572 
594 
616 
638 
660 

FIXED PATCHBOARDS 

OVER 2500 CONTACTS IN 14" OF RACK 
SPACE ON A STANDARD 19" RACK PANEL 

fEATURING: 

• FLEXIBILITY AND RELIABILITY. 

• MORE EFFICIENT UTILIZATION OF PANEL SPACE. 

• RACK PANEL MOUNTED, '(Optional to customer's 
instructions). 

• MARKING: Engraved or etched blanking strips avail
able, mounted where customer specifies. 

SPECIFICATIONS 
~ 
0 

MULTI CIRCUIT PATCHCORDS (f~~~t!c\~)22 
Available in many types and combinations. Molded in 

polyethylene or silicone rubber. 

PCM·1-L·1 

PCM·4·L·3 

SQUID 
PC(sq)·4·1 

OCTOPUS 
PCM-5-L·(5·1 I 

SHIELDED 
PCM(s)3·L·3 ID======CJ] 

A. MATERIALS AND FINISHES: ~ jl MOLDED PATCHPLUG C 
PPM-S 

All materials and finishes meet 0... 0... 

requirements of MIL·E·16400. x x 
MATERIAL FINISH 
Aluminum Alkali etch, Iridite x 
Stainless Passivate x 
Painted finishes opHonal 

B. DIELECTRIC MATERIALS: 
Molded Diallyl Phthalate x x 
Molded Silicone Rubber x 
Polyethylene x 

C. CONTACTS: 
Brass, gold plate over albaloy x 
Beryllium copper, gold plated x 

D. ELECTRICAL RATINGS 
Current: 5 amps 
Voltage: 600 volts rms at sea level 
Breakdown: 3200 volts d.c. between contacts 
Voltage drop: 5 millivolts at 2 amperes (max.) 

"L" DENOTES OVERALL LENGTH OF WIRE 

'RACK MOUNTING (Optional) 
All sizes of boards can be supplied on a standard 19" 
rack panel thus: 

(AI Modules Vertical: (Max. 50 modules) 
Type FBI on 7/1 panel (as illustrated) 
Type FB2 on 12114" panel 
Type FB3 on 15314" panel, etc. 

(8) Modules Horizontal· 

panel Size 31/2 5114 7 
No. Ilf Modules 9 14 19 

(CONTACTS), 
418 FBI Single Deck 198 308 

r-- FB2 Double Deck 396 616 836 
t-"--ffi3 Triple Deck 594 924 1254 

83/4 
24 

S28 
1056 
1584 

10'12 12V4 14 
29 34 39 

638 748 858 
1276 1496 1716 
1914 2244 2574 

Width Contacts Width Contacts Width 

32%2 220 4%2 330 4%z 
4~& 264 4U6 396 4V,6 
4'%2 308 42%2 462 4'-%2 
4% 352 5Ys 528 5Ys 
5%2 396 5'%z 594 5'7:l2 

5'1f6 440 5't{6 660 5';(6 

52'152 484 6%2 726 6%2 
6Ya 528 61'2 792 6);2 

6'%2 572 62%2 858 62%z 
6'J<6 616 7X6 924 7}(, 

7%2 660 7'%2 990 7'%2 
7% 704 7Ye 1056 lYe 
73Y3z 748 8%z 1122 8%z 
87f6 792 BU6 1188 BUt. 
82).52 836 82%2 1254 82%2 

9 880 9Ya 1320 9X 
9' )12 924 9'%z 1386 9'%1 
9')16 968 9'7{6 1452 gl7{6 

lOX2 1012 10)5, 1518 10%2 
10% 1056 10% 1584 10% 

102%z 1100 10 3hZ 1650 lO3X, 

11716 1144 117<6 1716 UY,6 

l1'%z 1188 112;.{2 1782 112X2 

11% 1232 12 1848 12 
12%, 1276 12'X2 1914 12' 732 
12)1, 1320 12'716 1980 12')16 

Description ·Part No. Heigh! __ 
--sTngTeDeck--------rnT-XXX----- 6U6 11 

Double Deck-- FB2-XXX- - - --11/1 --
_ Tripif!-Deck---FB3-.XXX ~-~~_~C~U~I~~---

NOTE: "W" denotes width pf board. 
XXX denotes No of contacts 

FBI FB2 
Single Deck Double Deck No. of 
(Contactsl (Contacts) Modules 

FB1 
W 

FB2 
W 

~~39~6~ ___ 3~9~6 __ ~18~~~6~.4~2~4-+~3~.3~3~7 
418 19 6.767 

_ 440 440 20 I 7.110 3.680 
-4';::6:'.02 ---\--'-"'---+ 21 ~ .453 

c-- 484 484 22' I f79t-4.023 
506 :23---- 8.139 

'--_-5_2_8_ __ S28 24 8.482 '--.u66' 
~-;~~~~~---5~ ~{~-~~~~:~~!~~~4.~70~9~1 

704 704 32 11.226 5.738 

1----c;7':C26o---t-.--748 __ '_3",343~----l",11c.:.5",679-+--::-c:-:c:-l 
748 11.912 6.081 
770 35 12.255 
792 792 36 12.598 6.424 
814 37 12.941 
836 836 38 13.284 6.767 
858 39 13.627 
880 880 40 13.970 7.110 
902 41 14.313 
924 924 42 14.656 7.453 
946 43 14.999 
968 968 44 15.342 7.796 
990 4S 15.685 

1012 1012 46 16.028 8.139 
47 16.371 

1056 48 16.714 8.482 
1078 49 17.057 
1100 1100 50 17.400 8.825 

VIRGINIA ELECTRONICS CO., INC. • 2908 TELESTAR CT., FALLS CHURCH, VA. 22042 • PHONE: (703) 560-6500 
SPECIALISTS IN COMMUICATION CONTROL AND AMPLIFIER SYSTEMS 

eem / 1969 See YELLOW SECTION for Local Offices, Phones 1007 



SECTION 2100 CUiildlfM5 
Shielded System 

Metallic Grid 
Shielding Connected To 

Conductive Back Bay 
And Insulated 

Model 391632 
Drawer Roll Cam (Closed) 

1632 Contacts 

Model 391632 
Drawer Roll Cam (Open) 
1632 Contacts 

Model 93264 
Roll Cam 
3264 Contacts 

Model 4908161 
Shielded Roll Cam 
816 Contacts 

VPC'S VERSATILITY INCREASES EFFICIENCY 
AND PROGRAMMING ABILITY 

Virginia Panel Corporation offers a complete· selection of pro
gramming systems ranging from 30 to 5,120 connections in 
three basic designs, plus custom designs to individual specifica
tions. 

In addition VPC now offers a new concept in shielded patch
cord programming systems* ... lower cost by using locking 
patchcords, molded conductive shielded type board. Module de· 
sign offers great flexibility. Metanic-shielded paddle contacts 
reduce crosstal k, restrict outside interference. . Drawer type 
systems permit lateral use of console space ... release up to 
50% more front panel area. 

VPC systems permit quick changing for any use ... test equip-
ment, communication equipment, computers, automation con
trols. Design and construction permit either preprogramming of 

control panels or post patching while panel is engaged in re
ceiver. Because of the interchangeability of many control 
panels with one receiver, previously programmed controls for 
established wiring combinations can be stored. 

Camming action, spring contact and double wiping action, 
assure positive contact of mating connections. Both manual and 
permanent patchcords are available; 

No. 20 AWG wire, covered with flexible (PVC) polyvinylchlor
ide, is used in making patchcords. Durable materials and pre
cise craftsmanship make possible the unconditional guarantee 
of VPC Patchcord Pr()gramming systems. 

Contact Virginia Panel Corporation or your VPC Representa
tive for additional information. 

*Patents Applied 
• VIRGINIA PANEL CORPORATION 

, QUAlITY • SERVICE • INTEGRITY 

P.O. Box 1106 • Waynesboro, Virginia 22980 • Call Area Code 103 942·8316 

1008 See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§,Ii@"d SECTION 2100 

IRldol/IOlea 
nulon GonneG~or8 

250 VOLTS PER CIRCUIT 
Waldom/Molex Connectors offer incomparable reliability, versatility 
and economy. Save time and labor. Nylon Miniature Connectors are 
available in 1 to 36 circuits and standard connectors from 1 to 15 
circuits. Most types have integrally molded mounting ears for ease 
of panel mounting. All connectors, with the exception of single 

circuit types, are polarized. Both male and female pin termina:s of 
the same mating diameters can be intermixed in the same housing. 
Waldom/Molex provides a complete range of manual production 
and prototype hand tools. Both male and female terminals may be 
extracted and easily replaced usin ejector tools. 

Amps. 
Catalog No. of Ears per Std. Per 100-4$9 500-0ver 

~~~N~u~m~b~e~r~~C~o~n~f~ig~U~ra~t~io~n~~C~i~rc~u~i~ts~F~lg~.~ __ !P~IU~g~~~~~~~~~~~~C~ir~c~u'~·t_i~p~k~g~.-+ __ !P~k!g.~~~p~e~r~c __ ~!p~e~r~c~ 
.~ 1625·1P Plug 1 A 5 10 $ .70 $ 4.80 $ 4.00 
:s 1625·1R Receptacle 1 A X 5 10 .60 4.15 3.50 
o 1625·3P Plug 3 B X 5 10 1.20 9.00 7.40 
~ 1625·3R Receptacle 3 8 X X 5 10 1.40 10.15 184 .. 3655 o 1625·4P Plug 4 B 5 10 2.45 17.75 
ti 1625·4R Receptacle 4 B X 5 10 2.55 17.90 14.70 
:g 1625·5P Plug 5 B 5 5 .95 13.30 10.95 
C 1625·5R Receptacle 5 B X X 5 5 1.15 16.80 13.85 
o 1625·6P Plug 6 C 5 5 .90 12.50 10.30 
o 1625.6R Receptacle 6 C X X 5 5 1.05 14.10 11.60 
~ 1649·8P Plug 8 B 5, 5 1.15 15.35 12.65 
>. i649·8R Receptacle 8 B X X 5 5 1.30 18.55 14.80 
<E 1625·9P Plug 9 C X 5 5 .95 13.30 10.95 

~ ~~~~:~~P ~~c:Ptacle 1~ g X X X ~ ~ ~:~~ ~~:~~ ~~:!g 
iii 1625·12R Receptacle 12 C X X 5 5 1.15 15.90 13.t5 
'2 1625·15P Plug 15 C X 5 5 1.50 21.90 18.05 
i 1625·15R Receptacle 15 C X X 5 5 1.65 24.70 20.40 

'" CI 
c 
'iii 
:s 
o 

:z:: .. .s 
u 
CD 
C 
C 
o o 
"0 .. 
III 
"0 
C 
S 
en 

'" iii c 
.~ 

~ 
c 
ii: 

1772·36P Plug 36 C X 4 5 5.75 84.00 68.15 
1772·36R Receptacle 36 C X 4 5 5.95 87.50 71.35 

1619P 
1619R 
1545P 
1545R 
1396P 
1396R 
1490P 
1490R 
1653P 
1653R 
1261P 
1261R 
1292P 
1292R 
1360P 
1360R 
1375P 
1375R 

Catalog 
Number 

1189 
1190 
1380 
1381 
1433 
1434 
1560 
1561 
1854 
1855 

Plug 
Receptacle 
Plug 
Receptacle 
Plug 
Receptacle 
Plug 
Receptacle 
Plug 
Receptacle 
Plug 
Receptacle 
Plug 
Receptacle 
Plug 
Receptacle 
Plug 
Receptacle 

Configuration 

Female 
Male 
Male 
Female 
Female 
Male 
Male 
Femal.e 
Male 
Female 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
9 
9 

12 
12 
15 
15 

A 
A 
B 
B 
B 
B 
B 
B 
B 
B 
C 
C 
C 
C 
C 
C 
C 
C 

Mating 
Diameter 

.093' 

.093' 

.093' 

.093' 
.093" 
.093' 
.062' 
.062' 
.062' 
.062' 

NOTE: .093" Pin Terminals are used with 
.062" Pin Titrmlnals are used with 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

x 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

Waldom/Molex Tooling ~H==[I = 
Use with Pin Types 

1189:1190 
1380-1381 
1433-1434 
1560-1561 
1854-1855 

Prototype Hand Tool 

HT-1919 
HT-1919 
HT-1921 
HT-1921 
HT-1921 

Each 

$4.35 
4.35 
4.35 
4.35 
4.35 

Manual Production Tool 

HT-1031-C 
HT-1031-C 
HT·1708 
HT·1719·C 
HT-1885 

X 
X 
X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

An ejector tool is Included with each crimping tool at no extra cost for 
easy removal of pins for changes in circuitry. Will not damage pins. 

X 
X 
X 
X 

X 
X 

Each 

12 
12 
12 
12 
12 
12 

9 
9 
9 
9 
9 
9 
9 
9 
7.5 
7.5 
7.5 
7.5 

X 
X 

X 
X 

$25.00 
25.00 
50.00 
40.00 
45.00 

10 
10 
10 
10 
10 
10 
10 
10 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

.72 

.61 
1.16 
1.20 
1.14 
1.26 
1.30 
1.47 

.80 
1.12 
.88 
.98 

1.00 
1.14 
1.17 
1.23 
1.40 
1.58 

5.20 
4.55 
8.50 
8.80 
8.30 
9.40 
9.45 

10.70 
12.70 
16.30 
12.80 
14.55 
15.10 
16.40 
17.00 
17.60 
19.90 
22.40 

4.05 
3.55 
6.55 
6.70 
6.40 
7.25 
7.35 
8.25 

"9.85 
12.60 
10.15 
11.45 
11.90 
12.90 
13.35 
13.85 
15.65 
17.60 

100·999 1,000-4999 5,ooo-Over 
Per C Per M Per M 

$3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.70 
3.70 
3.70 
3.70 

$20.75 
20.75 
20.75 
20.75 
20.75 
20.75 
25.10 
25.10 
25.10 
25.10 

$15.25 
15.25 
15.25 
15.25 
15.25 
15.25 
18.50 
18.50 
18.50 
18.50 

Available at your Waldom 
Distributor. Write for 
Waldom/Molex Catalog. 

These products are manufactured by Molex Products Co. and are available 
from Electronic/Electricill .Distributors through Waldom Electronics, Inc. 

vvaDdolTl ELECTRONICS, INC. 4633 W. 53rd Street, Chicago, Illinois 60632 
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Plugmold systems: the versatile, 
efficient way to organize 
electrical wiring and devices 
To contain power wiring - along with a variety 
of outlets, switches, jacks, circuit breakers and 
other devices - use versatile Plugmold systems. 
Rugged, attractive Plugmold systems accommo
date 14 to 2/0 A WG wire and accept a variety of 
electrical devices up to 60A, circuit breakers to 
100A. 
• With outlets and other devices placed where you 
need them, Plugmold adds efficiency and convenience 
wherever it is used. 
• Made of steel, Plugmold protects wiring and keeps 
it accessible. 
• A complete line of fittings makes it easy to apply 
Plugmold to almost any wiring situation. 
• All Plugmold multioutlet assemblies and fittings are 
listed by Underwriters' Laboratories, Inc., and Cana
dian Standards Association. 
• For engineering assistance, contact your nearest 
Wiremold representative -listed in the EEM yellow 
section. 

Plugmold with prewired outlets 
PLUGMOLD 2000 and 2200: Furnished completely pre
wired (No. 12 Type TW). Grounding outlets (15A, 
125V) are spaced at regular intervals. 
Outlet Spacing: 6, 9, 12, 18, 30, 60" on centers. 
Lengths: 1, 3, 5, 6', and in Snapicoil® prewired harness up to 
500'. 

Circuit arrangements ... 
G Series: 2-wire, i-circuit; Plugmold base serves as ground
ing conductor. 
GA Series: 3-wire, 2-circuit; outlets wired alternately; Plug
mold base serves as grounding conductor. 
GB Series: 2-wire, i-circuit; has insulated grounding con
ductor. (On special order, GB series available with insu
lated, isolated grounding conductor.) 

2000 

2200 

Other Plugmold systems 
Four types are furnished unwired. Outlets and other 
devices may be spaced as desired. 
PLUGMOLD 2100: For use with various receptacles made 
by Wiremold (15A, 125V; i5A, 250V; 15A, 277V; and 20A, 
i25V). Devices include 2- and 3-wire receptacles, Lumiline 
single receptacle, single-pole switch, and keyless socket. 
Accepts wiring from 14 to 6 AWG. Devices can also be 
installed in 1-, 2-, and 3-gang ,Wiremold boxes as desired. 

PLUGMOLD 3000: For use with most outlets (up to 50A) 
and devices designed for a l-gang box. Accepts wiring from 
14 to 2 AWG. 

PLUGMOLD G-4000: Used with or without channel divider 
strip. With divider, one compartment holds power wiring 
(devices to 20A), the other carries low potential (communi
cations, etc.) circuits. Without divider, the full channel 
accepts devices to 50A. Max. depth of devices, 15/8". Ac
cepts wiring from 14 to 2 AWG. 

PLUGMOLD G-6000: For use with most outlets (up to 60A) 
and devices designed for a 1- or 2-gang box. Holds circuit 
breakers (to 100A). Accepts wiring from 14 to 2/0 AWG. 

2100 

3000 

G-4000 

G·6000 

SEND FOR WIREMOLD "ELECTRICAL PRODUCTS" CATALOG 685 AND SELECTION GUIDE 

THE WIREMOLD COMPANY • HARTFORD, CONNECTICUT 06110 

1010 See YELLOW SECTION for Local Offices, Phones eem/1969 



Typical uses 
of Plugmold 
On original equipment: Plugmold 
adds value, convenience and effi
ciency to control consoles, cabinets, 
racks, benches, ch'assis, modular 
equipment, data processing equip
ment, trailers, shelters, etc, 
In laboratory and production areas: 
Use Plugmold on benches, over 
benches, on walls and partitions
wherever you need to put elec
tricity to work. 

Central time transmitter in computer uses Plugmold to feed 
power to fan, clocks, etc. Friden, Inc., Rochester, N.Y. 

20CSK Cord Set Kit 
The Cord Set Kit converts runs of Plugmold 
2000 into portable power units that can be 
easily moved with work benches, then 
plugged in again at a new location. Ideal for 
laboratory and production situations where 
changing needs require frequent reposition
ing of benches. 

SOLD BY ELECTRICAL DISTRIBUTORS EVERYWHERE 

iUiiVtii'mtI SECTION 2100 

Strips of Plugmold in 
cabinets feed radio/ 
TV transmitting 
equipment. WTIC 
Broadcast House, 
Hartford, Conn. 

Rotary accelerator 
has Plugmold on leg 
to handle a variety of 
services. G.E. Space 
Center, Valley Forge, 
Pennsylvania. 

Plugmold brings power wIfing and antennae leads to 
closed-circuit TV monitors. J. F. Kennedy Space Center. 
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• CURRENT, POWER AND PHASE SENSORS. ANALOG FUNCTION MODULES. MAGNETIC FLUX SENSITIVE ELEMENTS 

1012 

SENSORS·CURRENT.POWER.PHASE 
CURRENT. AC OR DC 
Current sensors for measurement and control of AC or DC current featuring linear output electrically isolated from current carrying line. 
Fast response is available from most models with low power consumption and faithful reproduction of input waveform. Applications include 
high potential line measurements. 

2006 Curreqt Ranges Available Output Volts 250 mv 
AC or DC Amps Response l,us 250 

200 Linearity ±2.0% 
150 Temp. Stability O.1%IOC 
100 Inpul Inpul Excitation DC or AC 7·15 VDC 
50 Weight 1.0 oz. 

FAST RESPONSE, 25 
Size 1 x 1 xl 

MINIATURE SIZE 

3009A Current Ranges Available 
Output Volts 5.0 V 

Ij 
DC Only Amps 
100 0.2 Response 10 ms 

"-. 50 0.1 Accuracy +1% 
" , ' ~~> 20 0.05 Temp. Stability .04%I OC 

10 0.02 
Excitation DC 24-32 VDC 5 0.01 

2 0.005 Weight 7.0 oz. 
HIGH ACCURACY, 1 0.002 +1 Size 1% x 1% x 2% 
HIGH OUTPUT 0.5 0.001 Input 

3011 Current Ranges Available Output Volts 250 mv 
AC or DC Amps Response 5,us 

300 5 Linearity ±2.0% , 
200 2 

Temp. Stability 0.1 %IOC 150 1 
100 0.5 Excitation DC or AC 10-20 V 

50 0.2 Weif(ht 5.0 oz. 
10 0.1 Size 1 x 2}{6 X 1 % FAST RESPONSE, ECONOMY 

4008 Current Ranges Available Output Volts 250 mv 

a 
AC or DC Amps 

Response 200,us 5000 
2500 Linearity +2.0% 
1500 Temp. Stability 0.15%/oC 
1000 Excitation DC or AC 24·32 VDC 

" 750 Weif(ht 1.5 Ibs. 500 
HIGH CURRENT, 250 Size 1}{, x 3%; x 4% 
REMOVABLE YOKE 150 

POWER.AC.DC 
Instantaneous watt transducers suitable for measurement and control of 
AC or DC power. Models with current ranges of 50 amps and greater available I 
with "THRU HOLE" permitting power measurements to be made without o---=-----1mH· 

SERIES 4004 

breaking into power line. The linear voltage output is the true product of 
current and voltage. Most models feature fast response. 

Series Ranging 
From WT3D11 
To WT4D07 

Range 
(watts) 
10 to 6000 

3000 to lOOK 

Range 
(amps) 

0.5 to 300 
150 to 5000 

Output 
Voltage 
0·300mv 
0-250mv 

Response 
5,us 

200,us 

PHASE.VARS 

• Series 2000 

Units similar in size and configuration to the Current Series available for use 
as phase detectors. Output is DC offset signal proportional to cosine of the 
phase angle between the two inputs. Output is zero DC at 90° and 270° phase 
angle; maximum of ±125 millivolts at 0° and -125 millivolts at 180° phase 
angle. Excellent for null detection. 

o--~----------~ 

Characteristics in above specifications are typical and indicate general area of operations. We welcome your inquiry for models with 
other inputs/ outputs; operating capabilities; configurations, etc. Standard units are extremely flexible and readily adapted to special re
quirements. Our application staff is available to help with solutions to your specific problems. Contact factory or engineering representa
tives for further information. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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ANALOG FUNCTION MODULES 

MULTIPLIERS. SQUARING, SQUARE ROOT, DIVIDERS 
Solid state flux controlled magnetoresistance bridges designed to meet exacting requirements for analog multiplication, modulation, signal 
mixing, division, squaring, square root extraction etc. Component features electrical isolation between inputs, low noise and null, low distor
tion and phase shift. 

SERIES 

AM700 

PLUG IN MULTIPLIER 
FULL FUNCTION 

3000 

ECONOMY MULTIPLIER 
SINGLE BRIDGE 

TYPICAL MULTIPLIER SPECIFICATIONS 

Input X 
Input Y 
Output 
Accuracy 

Temp. Range (op) 
Size 

Input A 
Input B 
Output C 
Linearity 
Null 
Temp. Range 
Size 

±IOV 
-+-lOV 
-+-IOV 5ma 

±l % single quadrant 
± 1.5% four quadrant 

0-70°C 
1.125 x 2 x .625 

0·6ma; O-lOV to 0-250ma; 0·.225V 
O-I8V 

O-lOOmv 
-+-2% 

-90db at 400Hz 

1% x 1% x IX, 

ELECTRICAL SCHEMATIC 

I 

'~~"~' 

MULTIPliER Output c= K ~xB ~ 

3050 Input ~ 

-1-Input A 0·9ma; O-I6V to 0-360ma; 0·.324V 
Input B 0-I8V 
Output C O-lOOmv 
Linearity ±0.25% 
Null -90db at 400Hz 

HIGH ACCURACY 
MULTIPLIER 

Temp. Range 
Size 

MODULATORS 

Series 2000 

Ideal for controlling an AC carrier with a DC or low frequency input. Carrier 
frequencies of up to IMHz can be modulated from DC to 400Hz with very 
low phase shift. 
Units feature linear characteristics and distortion-free performance. These 
versatile modules can also be used for a wide range of demodulator ap
plications. 

I 
Inpu~ 

f\YU~· 
MOOULUOR Oulput C=KAxB ~ ~ 

FUNCTION GENERATORS. ANGULAR ERROR COMPENSATORS 

Range 
Repeatability 
Adjustability 
Ripple 

Adjustable 
±40 min. to ±11° I .::> 
±I min. to ±20 min. ~ 

10 min. to 22° ro 

2 min. to 55 min. -:;; 

Fixed Function Generator 

Size 11 Size 18 

For correction of repeatable 
errors in servo systems. Can 
be used to create master syn· 
chro, potentiometer or as a 
limited range function gen
erator. Available in adjustable 
or fixed models. Concentric 
output and input shafts. 

Drive Torque 2 oz.-in. ::0 

Load Torque 0.5 oZ.-in. ~ "---"..,...... ..... -'=-:-"-~ __ '-
~~~~~------~~~~---Io --
RotationSpeed 300 rpm. 

MAGNETIC FLUX SENSITIVE ELEMENTS 
MAGNETORESISTORS 
TYPE MRA: T = .004. Avail
able in resistance values 
from 1 to 10K ohms. Suitable 
for cryogenic and high field 
applications. 
TYPE MRI: T = .010. High sen
sitivity. Suitable for flux 
measurements, current sens
ing etc. 

rBi T~,. DIMEN· 
SIONS 
A B 

MRA-ll Ji', Ji', 
A MRA·12 Ya Ya ~T ~ MODEL 

1. MRA-13 Y. Y. 
MRA-14 ~ ~ 
MRI-l00 Ya Ya 
MRI-500 Ji'6 J.(6 

,Lt 
o Flux KG 

AMERICAN AEROSPACE CONTROLS, INC. 
129 Verdi Street. Farmingdale, N. Y. 11735. (SIS) MY 4·5100 

HALL GENERATORS 
Thin film elements useful for 1-~1 006..j~ 

flux measurements in small ~IJ II 
air gaps and for cryogenic I 
applications. B 

TYPE A B _1 
HA-ll Ji'6 Ya 
HA-12 Ya Y. 
HA-13 Y. Y, , , , 
HA-14 ~ 1 
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Atec sets the standard for 
Digital Counting Instruments ... 

Counters, Timers, Clocks, Totalizers, Comparators 

Precision and reliability in digital instrumentation 
at economical prices-that's Atec. Versatility: each 
instrument performs many functions. Flexibility: 
such features as extra digits; display storage, and 
highstabiJity frequency standard may be added at 
any time. Modern Design: extensive use of IC's; 
standard plug-in modules; motherboard PC con
struction to minimize wiring. Compact: 1%" high 
panels mount in standard 19" RETMA racks. 
Extra Features: remote programming, BCD out
put at TTL levels, in line readout, and self-testing 
are user benefits from Atec digital counting / tim
ing / totalizing / sampling /comparing instrumen
tation. 

Universal Counter Model 2000 provides six meas
urement functions: frequency, period, multiple period, 
time interval, ratio, scale (totalize) at frequencies up 
to 12.5 MHz. Registers and displays five decimal digits 
(up to seven optional). Inputs from 0.01 V RMS to 125 
V RMS, AC or DC coupling. Crystal-controlled 1 MHz 
oscillator as frequency standard with excellent time, 
voltage and temperature stability. Price: $850. 

Variable Time Base or Rate Counter Model 2300 
measures rate data over a wide range of counting inter
vals, 100 seconds down to 10 microseconds. Registers 
and displays four decimal digits (up to six optional). 
Rates to 12.5 MHz. Inputs from 0.01 V RMS to 125 V· 
RMS. Frequency standard is 100 kHz crystal-controlled 
oscillator. Manual or remotely programmed control of 
gate time, multiplier, reset and storage. Price: $940. 

Bi-Directional Totalizer Model 2400 offers manual 
or remote selection of six operating modes: A + adds 
pulses to register total at rates up to 10 MHz.; A- sub
tracts pulses from register, 10 MHz maximum rate; 
other modes, 3 MHz maximum rate: A + B sums pulses 
at Inputs A and B and adds them to register;A-B 
adds pulses at Input A, subtracts at Input B; A quad 
B adds or subtracts pulses, depending on phase relation
ship; A as a function of B, pulses added or subtracted 
based on levels compared to threshold. Price: .$895. 

Time Interval Meter Model 2503 provides ultra
precise resolution from 0.1 microseconds to 108 seconds 
and can be used for such measurements as ballistic 
velocities, acceleration rates, nuclear phenomena, relay 
response times and many other transients. Inputs are 

. adjustable for level, slope, polarity and coupling to 
trigger exactly at desired point on input waveform. 
Readout in milliseconds. Manual or remote program
ming. Price: $595. 

Eliectronic Counter/Timer Model 2802 measures 
frequencies from DC to 12.5 MHz, time intervals to 
1ftsec (0.1 fLsec with external clock), and also provides 
totalizing and. ratio functions. Easily upgraded with 
options: registration and display of up to seven digits; 
1 MHz crystal-controlled time base. Input: 10 mY, 
DC to 5 MHz; 30 mY, DC to 12.5 MHz. Overloads to 
125 V. BCD output drives digital printers, tape punch 
units. Price: $455. 
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Digital Comparator Model 3200 is one of four models 
which generate output control s,ignals, "Go-N o-Go," 
"High/Low/In Limits", based on input data and pre
set limit values, Measurement comparisons are made 
by parallel computation as opposed to coincidence logic, 
permitting either moving or static BCD inputs to be 
compared to pre-established limits. These Comparators 
are specifically designed for local or remote limit pro
gramming and will accept BCD data from instrumen
tation inputs, including all Atec 2000 and 3000 series 
equipment. Models 3200 (dual limit) and 3201 (single 
limit) Comparators check unsigned "amplitude-only" 
data from rate and time interval meters. Models 3202 
(dual limit) and 3203 (single limit) provide algebraic 
comparisons and interface with bi-directional totalizers 
and digital voltmeters. Prices: Model 3200. $625; Model 
3201, $425; Model 3202, $825; Model 3203, $525. 

Digital Clock Model 3000 provides both visual display 
and BCD output of elapsed or real time in days, hours, 
minutes and seconds. Time reference is either by an 
internal crystal-controlled oscillator, or optionally from 
a 1 Hz external signal. Operator controls permit any 
digit to be set to a desired number, to advance or retard 
time for updating, and for 24-hour (standard) or 12-
hour (optional) cycles. Key-operated interlock switch 
prevents accidental destruction of time data. Outputs 
are four-line BCD signals to computers, printers, tele
type couplers. Price: $1425. 

Remote Programming Unit Model 2607 is useful 
for calibrating flow meters, monitoring RPM, measur
ing rate of consumption and similar applications. Oper
ator manually selects a signal from one of two sources, 
and the unit then automatically applies suitable con
trols ("Gate Time" and "Multiplier") so that the out
put, which goes to an external electronic counter such 
as the Atec Model 2300, represents the desired engi
neering units. Price: $350. Other models with more 
channels available. 

Frequency Deviation Meter Model 2910 measures 
frequency deviation in parts per 106 of an input signal 
from its set frequency. Increased resolution, deviation 
in parts per 107 , is optional. Frequency standard is 10 
MHz from internal crystal-controlled oscillator and har-

i4§"'ij,ffiffljj SECTION .2200 
monic multiplier. Three decimal digits and sign, with 
four-line BCD outputs are displayed. Maximum rate is 
12.5 MHz. Typical application is monitoring quartz 
crystals during manufacture, measuring deviation 
from from desired exact frequency and then tuning 
crystals. Process is automated when 2910 is used with 
Atec Model 3200 Digital Comparator. l'rice (Model 
2910) : $1975. 

Timer Model 1080A generates precise time delays to 
control external equipment. After manual "Start", a 
relay contact switches, holds for a pre-set period, then 
restores. Timing accuracy over the range 0.1 to 100.0 
seconds is 0.025% exclusive of relay transfer. Applica
tions: count gating to mechanical registers; photogra
phic exposure control; turning equipment on or off 
after precise time delay. Panel height is 3%" (half-rack 
wide) . Price: $725. 

Strain Gage Digitizer Model 1086A performs two 
useful functions: (1) provides regulated 10 V DC out
put to excite transducer bridges; (2) offers choice of 
instantaneous or peak reading of digitized value of ana
log signals from strain gages used to measure torque, 
pressure, load or acceleration. Four decimal digit dis
play; four-line BCD output driv~s digital recorders, 
computers, printers. Panel height is 3%". Price: $1495. 

Storage Register Model 2911 furnishes memory on 
command for input data in signed digital form; also 
generates output signals to insert a starting count in an 
external register. Four decimal digits and sign are stand
ard capacity .Storage time: 1 /Lsec or less. Useful with 
Atec Model 2400 Bi-Directional Totalizer. Price: $675. 

Standby Power Supply Model 2906 is an accessory 
battery pack containing circuits which automatically 
charge the internal batteries when primary 115 V AC 
power is available. Exhausted batteries are recharged 
in 24 hours. Model 2906 is designed to prevent data loss 
in event of primary power failure. Instruments such as 
Atec Model 3000 Digital Clock will run up to two hours 
when 2906's batteries are fully charged. Price: $375. 

Alec,lnc. 
1125 Lumpkin St., Houston, Texas. Phone (713) 468-7971 
Mailing Address: P. O. Box 19426, Houston, Texas 77024 
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SERIES 7000 
A Complete Family of Timing Instruments 

Time Code Translator/Generator 

Model 7400 

Time Code Translator 

Model 7200 

Universal Time Code Translator 

,Model 7220 

Tape Search and Control Unit 

Model 7224 

Model 7400 ... The Model 7400 Time Code Translator/ 
Generator is a two-in-one instrument, ideally suited for use 
in small data handling systems, data logging systems, labora
tories, etc., wherever the requirement exists for both data 
recording and data playback operations. 

This instrument performs both the time data translation 
and generation functions, utlizing only one set of "time
shared" logic circuitry, thus providing the versatility of two 
special purpose instruments with the economy of a single unit. 

A few of the features that make the Model 7400 an out
standing instrument are: complete versatility through the use 
of optionalized function-circuit groups; single-cycle noise re
jection and error frame bypass during time data translation; 
precision synchronization and external start during time data 
generation; and many others. 

Model 7200 ... The Model 7200 Time Code Translator 
is used in telemetry and data reduction systems, or wherever 
the need exists for translation of time data prerecorded onto 
magnetic tape. 

The Model 7200 can, with appropriate optional circuits, 
reliably translate the IRIG and/or NASA standard time code 
formats in either the forward or reverse modes, at normal or 
accelerated speeds, while assuring complete AGC action over 
a wide range of tape speeds and input signal amplitudes. 
This capability makes the Model 7200 a valuable instrument 
for either manual or automatic tape search applications. 

Model 7220 ... The Model 7220 Universal Time Code 
Translator is capable of translating virtually all standard time 
code formats in use today, (either dc level shift or amplitude
modulated sine wave carrier through the use of unique plug-in 
modules). This instrument may be used strictly as a time code 
translator, or as a tape search system when properly inter
faced with an appropriate tape search, control unit (Astrodata 
Model 7224 Tape Search and Control Unit). 

Model 7224 ... The Model 7224 Tape Search Control 
Unit is utilized in conjunction with Astrodata time code trans
lators to provide completely automatic or manual control of 
magnetic tape transport units during tape search and play
back operations in both the forward and reverse modes. 

This instrument features multiple control modes (search
to-start, single cycle, recycle, and manual) with a time resolu
tion to 100 microseconds. Tape transport control functions 
are accomplished with ,momentary (or latching) contact 
closures/openings. Auxiliary contact closures are provided to 
aid in controlling the data reduction process. 

ASTRODATA INC. p, o. BOX 3003·240 E. PAlAIS ROAD, ANAHEIM. CALIF.' (714) 772-1000 
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SERIES 7000 
.ASTROllATA A Complete Family of Timing Instruments 

ASTRODATA has added a complete new line of compact timing units to an already substantial selection of precision timing 
instruments. This new line of timing units makes extensive use of proven dual in-,Iine silicon integrated circuits mounted 
on function-oriented plug-in cirtuit boards. 

The new line of timing units is designated as the 7000 Series, and comprises Time Code Generators, Time Code Trans
lator /Generators, Tape Search and Control Units, and Remote Display units. 

With the development of the 7000 Series timing units, Astrodata can provide instruments and systems to satisfy virtu
ally all timing requirements, both simple and complex, includ ing those that involve the stringent specifications of sophisti
cated data reduction and central timing systems. 

Versatility ... The utmost in versatility of the 7000 Series timing units is achieved through utilization of optionalized 
function-circuits and.lor plug-in modules in conjunction with predefined basic instruments. 

The basic instruments contain all logic elements and controls required to perform the specific functions for which they 
were designed (i.e., time data translation, time data generation, etc.). 

Reliability ... All 7000 Series timing units combine compactness with minimum power consumption and maintenance 
time yet provide the maximum in performance and reliability through extensive use of TTL and DTL type integrated circuits 
and state-of-the-art design techniques. Dual in-line silicon integrated circuits are used throughout the 7000 Series timing 
units, except in some analog applications, and when output loading requirements necessitate the use of discrete components. 

Maintainability ... Small function-oriented plug-in type printed circuit boards are used in most 7000 Series timing units. 
These small circuit boards have card-edge test points which make circuit testing and trouble shooting fast and simple; 
their small size permits removal and replacement without disturbing adjacent boards or components; replacement cost is 
reJatively inexpensive. 

Synchronzed Time Code Generator 

Model 7425 

Precision Universal Time Code Generator 

Model 7195 

Model 7425 ... The Model 7425 Synchronized Time Code 
Generator is an extremely sophisticated instrument that is 
unmatched in precision, quality, and reliability. 

The Model can provide up to six serial time data outputs 
simultaneously (both dc level shift and modulated sine wave 
carrier), all precisely synchronized to IRIG A or IRIG B time 
data inputs from Central Timing Station. Precise synchroniza
tion is achieved with a unique digital resolver and servo sys
tem called ASTROLOCK. The ASTROLOCK system auto
matically compensates for frequency offset, drift rate and 
phase error of the internal 1 MHz oscillator and maintains a 
time error as small as ±5 microseconds/day with respect to 
an externally supplied reference, even if the reference signal 
is momentarily interrupted. The accuracy of this instrument 
makes it an excellent timing terminal. 

Model 7195 ... The Model 71 95 Ti me Code Generator is 
the finest, most versatile generator ever designed. This instru
ment is accurate and stable enough for the most exacting 
standards-lab applications, yet versatile enough to accom
modate complex range timing requirements. 

The accuracy and stability of this instrument are made possi
ble through the use of an extremely accurate 1 MHz crystal
controlled oscillator mounted in a temperature-controlled oven. 

Accuracy is further enh'anced through the use of precision 
control logic that allows syr1chronization to a time standard 
broadcast station such as WWV. Synchronization features 
include direct generator initiation from the output of a time 
standard broadcast receiver without intermediate buffering; 
propagation delay compensation with 10 microsecond resolu
tion; synchronization resolution to within 30 nanoseconds. 

Complete versatility of the Model 7195 is made possible 
through the use of optional functional-circuit groups. There 
are more than 30 such circuit groups available as standard 
options, and many more that are available as non-standard 
options. Some of the standard optional circuit groups include 
serial time data outputs i(both dc level shift and modulated 
sine wave carrier) in the IRIG,NASA and AMR standard for
mats, plus many other standard and special formats (the 
Model 7195 may provide as many as 20 serial time data 
outputs simultaneously) . 

. ASTRODATA INC. P. o. BOX 3003·240 E. PALAIS.ROAD, ANAHEIM, CALIF .• (714) 772-1000 
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BASLEH~~ 
BE -luoliLRHo' ILLINOIS 

Box 269 Zip 62249-Phone 618·654·2341 

Manufacturers of Magnetic Components, 
Power Control Equipment and Systems. 

A. Motor Speed Controller-Standard and 
custom designs for machine·operator con· 
trolled industrial applications. Constant and 
variable speed ... AC and DC motors ... 
range of frequency and duty cycles ... 50HP 
through 300HP. 

B. SR·Static Voltage Regulator-Solid state 
regulator responds in 16 milliseconds ... 
Regulation better than ± 112 % ... withstands 
5 Gs from 20 to 500 Hz. 

C. Static Power Unit-Does your 400'cycle 
and D.C. power source have portability, power 
isolation, power quality, electrical ruggedness 
and low noise level? Basler's does. 

D. Static Inverter-Airborne Inverter. Built
to-drawings or Standard Designs. 

E. Static Power Cart-Mobile power unit 
designed for aircraft trainer/simulator use 
and suited for laboratory, classroom and "on 
line" power requirements where combinations 
of DC, 60 and 400 Hz power, with kilowatt 
capability, are required. 

At Basler Electric, product capabilities are more 
than a mere possibility ... they're.a reality. 
Quality "input" from engineering, design and 
manufacturing experience make Basler your ob· 
vious supplier of Magnetic Components, Power 
Control Equipment and Electronic Systems. 
The units illustrated here are only representative 
of the broad range of electric and electronic 
products "on line" at Basler Electric. 
For detailed information on these and other 
products by Basler, write for bulletins. 

BASLER CONTROL EOUIPMENTS 
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BISSETT 

BEF;!MAN 

Timing & Integrating Components 

• ~Watt Power Drain 
• One-Shot or Reusable 
• Military or Commercial Specs 
• Timing Range: Seconds to Months 
• Integrating Range: 1 to near 00 Events 
1. WHAT IS AN E-CELL DEVICE? 
An E-CELL device is a new kind of circuit el~ment that looks like a discrete electronic component but does the work of a complex assembly. Its 
main functional part is a center electrode, which is surrounded by an electrolyte; the metallic container also serves as the second electrode. In terms 
of its physical operation, an E-CELL unit is a reversible micro-coulometer, i.e. it converts the current-time integral of an electrical function into an 
equivalent 'mass integral (or the converse operation) up to a maximum of several thousand microampere .. hours. Exactly one atom is transferred for 
each electron impressed on the E-CELL unit. Power drain is normally in the microwatt region. The mass integral can be read out at a known current, 
the time to read it out being proportional to the original integral. When a mass is given as part of the initial condition, this same process generates' 
a precise time interval. 

2. WHAT DOES AN E-CELL DEVICE DO? 
For timing applications a constant current is applied to a pre-charged E-CELL unit. The selected time delay is determined by a combination of the 
E-CELL type and the specific constant c'urrent be.ing used. The range of timing is from seconds to months. The output voltage swing that occurs 
when the mass has been completely transferred is normally used as a bias transition with semiconductor devices, For integration applications an 
uncharged E-CELL unit accepts d-c, periodic, or random" inputs in any waveshape and stor~s these as the mass equivalent of a current-time integral. 
Readout is handled in essentially the same manner that the timing function is handled for a pre-charged E-CELL unit, i.e. the measured time required 
to reach the point of the abrupt voltage swing. multiplied by the readout current. will be the accumulated charge integral. This could represent the total 
"count" of a series of events analogous to the input pulses. 

3. APPLICATIONS 
The scope of applications is as broad as timing and counting functions themselves. New uses are continually being devised, Here are two prime 
applications areas: 

Control: You can use E-CELL devices in circuits tor timing, gating, starting, stopping, delaying, relaying, monitoring, actuating, sequencing, measuring 
-wherever the control condition can be represented by an electrical signal. 

Information Handling: You can use E-CELL devices in circuits for data capture, totaling and subtotaling time periods or discrete events, elapsed time 
logging, running time monitoring, out-at-limits logging, maintenance status reporting, real-time analog computing-wherever the input data can be 
represented by an electrical signal. Readout can be formatted as either analog or digital data. 

Single anode cell with leads; mil specs; 
±4'7'0 charge accuracy for precharged 
types; - 55°C to +71 °C. 

Dual anode cell. with leads; mil specs; 
± 5% anode 2 charge accuracy; -23°C 
to +55°C. 

tNo. 410 Dual cells are available on special or
der with anode 1 charges from 0 to 40 /tamp·hr 
and anode 2 charges from 0 to 3000 /tamp·hr. 

-+@= 
o 
@) 
@) 

o 

Typical Analog 
Input Signal 

E·CELL 
Integrator 

Model 300 £DR E-CELL 
Digital Readout Instrument 

E-CELL components are protected by one or more of the following u.S. 
patents: 2,744.217; 3,423,642; 3,423,643; 3,423,644; and 3,423.648. Other 
U.S. and foreign patents pending. 
Specifications subject to change without notice. 
For additional technical information and applications notes, contact: Com
ponents Division, The Bissett-Berman Corporation. 3860 Centinela Avenue, 
Los Angeles, California 90066; Telephone (213) 394-3270; TWX: 910-343·6583. 

A69 

E-CELL TIMING COMPONENTS 

TYPE NOMINAL CHARGE NOMINAL RANGE 

400-0400 40/tamp-hr 0.4-20 hr 

400-2400 240/tamp-hr 2.4-80 hr 

400·1441 1440 /tamp·hr 14-480 hr 

400-3001 3000/tamp-hr 30-1000 hr 

E-CELL Timing Components With other pre-charges 
are available on special order. 

Typical circuit using E-CELL 
component. 

Typical E·CELL device 
voltage rise. 

E·CELL INTEGRATING COMPONENTS 

TYPE CHARGE NOMINAL 
INTEGRATING RANGE 

400-0001 None to 200 /Lamp·hrs. 

400-0002 None to 1000 /La m p-h rs. 

Bissett-Berman Corp. Bissett-Berman Corp. Bissett·Berman Corp. 
3860 Centinela Ave. 

Bissell-Berman Europe 
7-9 Rue Neuve BISSETT 

BERMAN 
2001 Jefferson Davis Hwy. 
Arl ington, Va. 22202 
Telephone: (703) 521-13202 
Telex 89-9420 

4930 w. 77th Street 
Minneapolis, Minn. 55435 
Telephone: (612) 920,2541 

Los Angeles, Calif. 90066 
Telephone: (213) 394-3270 
TWX 910-343-6583 

Eupen, Belgium 
Telephone: (087) 524-62 
Telex (846) 41645 

A subsidiary of Alloys Unlimited, Inc. Telex 65-2432 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1019 
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Industrial and Commercial Time/Count Controls 
The broad line of Eagle Time/Count Controls includes elec
tronic, electro-mechanical and pneumatic types in commer
cial, industrial, and military grades. Besides standard, cata
log items, Eagle Signal designs and produces many custom 

REPEAT CYCLE TIMERS 

HG100 FLEXOPULSE TIMER -BULLETIN 321 
A dual-function timer with a single, easy-to
set dial providing adjustable '!on" and "off"" 
time periods for cycles ranging from 30 sec
onds to 60 hours. Can be adjusted without 
setting cams or changing gears. 

MULTIPULSE CAM TIMER-BULLETIN 340 
2 to 12 SPDT switches are actuated by ad
justable cams. A complete selection of change 
gears and motors provides cycles from 6 sec. 
to 36 hours. Contact rating, 10 Amps. @ 
120 VAC. 

SOLID STATE REPEAT CYCLE TIMER
BULLETIN 322 

Provides continuous on-off cycles from 3 to 
1000 times a minute. The on and off cycles 
are individually adjustable on the dial. Load 
handling capacity 1 Amp. @ 120 VAC. 

TIME DELAY OR SINGLE CYCLE TIMERS 

CYCL-FLEX PLUG-IN TIMER-BULLETIN 125 
Plug in feature provides easy installation and 
reduces down time. Dial ranges from 5 sec. 
to 60 hours. 

The Cycl-Flex series also includes a transis
torized reset timer, an 80 count counter, pulse 
timer and percentage timer. 

MICROFLEX TIMER-BULLETIN 110 
Precision timing of 1/10 percent of full scale 
is 'provided by the 20 turn micrometer dial. 
Dial ranges from 20 sec. to 120 hours. Three 
load contacts are adjustable to hundreds of 
contact combinations-eliminate relays. 

MULTIFLEX MULTIPLE CIRCUIT TIMER
BULLETIN 130 

1 to 6 circuits are tripped open or closed ac
cording to settings on the linear scales. A re
peat cycle model is available for continuous 
sequencing or programming. 

SOLID STATE-CG SERIES-BULLETIN 158 
A solid state time delay relay that is reliable, 
accurate, and economical for applications re
quiring a delay up to 60 seconds. This knob
aQ-justable timer plugs into an octal relay 
socket and is a perfect replacement for pneu
matic timers. 

time/count devices and systems for special applications. 
Write to the home office for complete catalog data or Bul
letins mentioned. Application engineering consultation 
without obligation. 

COUNTERS 

MICROFLEX RESET COUNTER-BULLETIN 720 
Trips 3 SPST contacts at end of preset count. 
( 19), (400), and (1000) count dials. Auto
matic reset. Available in impulse and shaft 
driven types. Contact rating 15 Amps. @ 120 
VAC. 

HZ 170 CYCL-FLEX COUNTER-BULLETIN 726 
An impulse counter hOllsecl in the famous 
Cycl-Flex plug-in case. It has a single-turn 
dial with count ranges of 40 and 100. One 
switch operates simultaneously with the clutch 
coil as a hold-in circuit. Two other switches 
actuate at end of count. 

STEP SWITCH-BULLETIN 780 
Up to 19 circuits turned ON and OFF in 
steps according to sequence established by 
break out cams. Use for programming ma
chines and processes. 

COMMERCIAL TIME/COUNT CONTROLS FOR 
CUSTOM APPLICATION 

RESET TIMER-MODEL 88 
A versatile little timer that can be used either 
as a delay timer, an interval timer, or a com
bination of the two. Precision adjustment, 10 
amp contacts at 120/240 V AC, 6 seconds -
48 hour time ranges, and a cycle progress 
pointer are features. 

MOTOR RESET TIMER-MODEL 84 
Actuates a 5 Amp. SPDT switch at the end 
of a preset interval. Time ranges from 4 sec. 
to 5 minutes. A red cycle progress pointer in
dicates the progress of the timed interval. 

REPEAT CYCLE TIMER-MODEL 220 
This compact and easily adjustable timer with 
up to 25 amp contact rating has 286 standard 
time ranges and can be operated in any posi
tion. It is ideal for those applications in which 
an electrical circuit is to be interrupted in 
accordance with a prearranged time setting. 

For complete description and specifications, write to Eagle Signal Division, 

E. W. Bliss Company, Federal Street, Davenport, Iowa. 

Eagle Signal Division 
E.W. Bliss Company 
A GULF· weSTERN COMPANY 

1020 See YELLOW SECTION for Local Offices, Ph~nes eem /1969 



Precision 

COUNTERS 

BOWMAR REVERSING 
NAVIGATIONAL COUNTER 

7~ 'Uttt...ate '7 .. : 
HIGH-SPEED 
LOW-TORQUE 
LIGHT-WEIGHT 
MINIATURIZED RELIABILITY 

Single-Bank display of latitude or longitude, 
and other navigational or decimal informa
tion is provided in Bowmar reversing count
ers; which reverse automatically with same 
direction of shaft rotation at zero or high 
points. Two to six drums. 

••••• MMMM. 

Bowmar has unsurpassed capabilities in the 
design, manufacturing, and testing of: 

REVERSING COUNTERS 
ELAPSED TIME INDICATORS 
EXTERNAL PINION COUNTERS 
INTERNAL PINION COUNTERS 
VARIATION COUNTERS 
IMPULSE COUNTERS 

Bowmar offers counters which satisfy every 
type equipment and application conceivable 
in electro-mechanical counting instrumenta
tion. Bowmar's position' of excellence has 
been earned through proven engineering 
competence, highly refined manufacturing 
and quality assurance programs. We also 
have the techniques and physical facilities 
to respond to critical needs, environmental 
testing and delivery requirements. 

Additional Data Available From U INSTRUMENT CORPORATION +-p'lt(Gr.-. 8000 S"fftM Ro,d 
...... III.-••• -b Fort Wayne, Indiana 46809 

eem/1969 

BOWMAR 
PRECISION 
ROTARY 
COMPONENTS 

Offering maximum reliability for use in Guidance, 
Navigation, Communications, Systems. 

Bowmar stocks "off the shelf" ri10dels and 
has complete design and manufacturing fa
cilities for special applications in: 

Servo Motors 
Sizes 8 - 10 - 11 

Motor Tachometers 
Sizes 8 - 10 - 11 

Stepper Motors 
Sizes 8 - 10 

Synchros 
All sizes, 8 thru 31 

Gearheads, Speed Reducers 
Sizes 8 - 10 - 11 - 15 - 18 

Electro-Shift 2-Speed Gearchangers 
Sizes 10 - 11 - 15 -18 - 20 - 23 

All components are available matched, pre
assembled, and pre-checked combinations 
meeting all military, industrial, and com
mercial standards. Bowmar is also a prime 
producer of many special geared devices 
including speed reducers, multi-shaft units, 
offset shaft gearheads, square gearheads, 
tandem gearheads for very high ratios, and 
all types of shafts, pinions, lengths, and 
other features. 

Bowmar 
"Joystick" 
Controls 

Handgrip movement in any direction pro
duces corresponding rotation of 'potentio
meters or other control components in the 
X and Y coordinates depending on stick po
sition. Optional Z coordinate control is pro
vided by clockwise or counter-clockwise 
stick rotation. Self-centering stick and other 
features available. Thumb operated safety 
interlock switch provided. 

For more information about complete capa
bility in custom components, assemblies, 
packages, and actuators, call or write 

~·j@tn' ,.,"""" .. "' ... , .. -
8000 BLUfFTON ROAD • FORT WAYNE, INDIANA 

See YELLOW SECTION for Local Offices, Phones 
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eMt&kl 
Logicator® 

For Direct Readout of 

Digital Computer Signals 

IDEAL FOR AIRBORNE 
INSTRUMENTATION OISPLAY 

"BACK-LIGHTED" for both bright daylight 
and dark night readability 

LOW POWER consumption, (1 Watt) 
INHERENT MAGNETIC MEMORY 

BCD, 5 or 6 wire input standards_ 

RELIABLE self-contained 
ELECTRO-MAGNETIC drive 

MINIATURE size, lightweight, high stability 

BOWMAR'S LOGICATOR@ provides direct 
readout of digital computer signals with 
back-lighting for optimum day and night 
readability. Units may be adapted to special 
applications such as use of any computer 
code, message displays, and custom assem
blies. Designed for reliability and stability 
under conditions of high vibration, shock 
and extreme temperature variations; the 
BOWMAR LOGICATOR® is built in accord
ance with Aircraft Equipment Specification 
Mil-E-5400. 

Single-digit unit: l.25" x .45" x 2.5" (slightly 
larger in some applications depending upon 
mounting and input code required); %" nu
merals; continuous duty. 

Additional Data Available From 

8000 BLUFFTON ROAD • FORT WAYNE, INDIANA 
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DIVISION OF ~ BRISTOL MOTORS I VOCALINE 

SYNCHRONOUS MOTORS AND TIMERS 
Versatility is the characteristic which design engineers need - and find - in Bristol Synchronous Motors and Timing Devices. 
Bristol's unusually broad experience and range of design and manufacturing skills are particularly valuable where special 
requirements must be met. 

The devices shown are among the most widely. used. All can be mounted in any position, and take a minimum of space. 
Materials are selected on the basis of their suitability to provide long service, and perform well under a variety of conditions. 
Bristol engineering service is available for applications that require custom design and manufacture. 

SERIES 63 PERCENTAGE TIMER has a 
progress indicator which always shows 
the present pOSition of the timer. This 
is an easily adjustable repeat cycle 
timer which makes or breaks an ele·c· 
trical circuit for an adjustable per
centa~e of the full time cycle. Avail· 
able In 7.5 second to 31 day time 
ranges, they are ideal for control of 
blowers, ovens, dryers, heaters, pumps, 
etc. Have repeat accuracy within '/4%. 
Panel moun!. Automatic re-cycle. For 
complete information, request Bulletin 
B·30. 

$27.00 approx. 

SERIES 31 REPEAT CYCLE 
TIMER. Low·cost multi·contact 
timer with high repeat accuracy. 
For vending machines, home 
appliances, industrial program 
controls. Speed Ranges: I Revo. 
lution Per Second to I Revolu· 
tion Per Month. Motors stand· 
ard, or high torque reversible. 
Switch Rating: 20 amp. at 115-
230 V AC (also in '/2 hp. at 125 
V AC). Switches: enclosed snap 
aclion SPOT type. Cams: dual 
cams with set screws for field 
adjustment. Cut cams available 
on special order. Bulletin B·22. 
One Switch Model $8.25 approx. 
Four Switch Model $16.75 approx. 

SERIES 21 TIME DELAY RELAY. 
General timer for instantaneous 
reset-type action, such as tim
ers for photography, electronic 
safety, alarms, signals, etc. 
(Life expectancy over I mil
lion cycles.) Compact. Quick 
reset time (well under 115 
second). Repeat accuracy bet· 
ter than I % full scale. Time 
setting: IS seconds to 3 
months full scale. Rating: 10 
amp (non·inductive load), Volt
age: 115 V AC, 60 cycles stand
ard. Optional adjustment fea
ture available. Bulletin B·21. 
One Switch Model $19.00 approx. 
Two Switch Model $22.50 approx. 

BRISTOL SERIES 55 DELAY TIMER, the 
low cost timer with the adjustable dial. 
For use when short time-delays are 
called for. This Delay Timer has a 
progress pointer which indicates the 
progress of a cycle, automatically reo 
sets when power to the duty·matched 
synchronous motor is interrupted and 
is manually adjusted by a selective dial 
which can be reset at will. The stand
ard motor is for 115v/60 cycle, other 
voltages are available at small extra 
cost. Switch is SPOT rated 20 Amps 
resistive load at 115·230 VAC. Delay 

rk~e~~C~~ed at~~~abJ:I~~s.l~u~~tin60B.~~~ 
$14.00 approx. 

SERIES 41 ELAPSED TIME 
INDICATOR. Adaptable for 
panel or unit mounting, 
this low·cost series features 
simple installation, and a 
choice of four models with 
non-reset or reset counters. 
Maximum readings on .both 
units from 9,999.9 minutes 
to 99,999 hours. 115 V AC, 
60 Cycle standard. 50 Cycle 
and other voltages avail· 
able. For further informa· 
tion on the three models 
above request Bulletin B·23. 
Non·reset $14.00 approx. 
Reset $20.00 approx. 

SERIES 47 REPLACEABLE SWITCH REPEAT CYCLE 
TIMER .is a multi·contact. program timer which permits 
easy switch replacement without the necessity of 
disassembling. In addition one turn of the calibrated 
adjusting screw provides a 2% variation of cam time 
sequence. Switches are rated at 6 amps·1l5 volts. 
Available in a wide range. of switches and speed com· 
binations. Re.quest Bulletin B·20 
Two Switch Model $14.00 approx. 

SEND FOR COMPLETE MOTOR AND TIMER CATALOG * Six Switch Model $24.00 approx. ~ 

VOCALINE COMPANY OF AMERICA, INC., BRISTOL MOTOR/TIMER DIVISION B 
Timers and Motors to meet special applications are ava.ilable from distributors. I IMMEDIATE DELIVERY FROM FRANCHISED 

See Vocaline Bristol Motors Catalog for complete line of motors and timers. VOCALlNE\BRISTOL MOTORS DISTRIBUTORS 
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MAGSENSE® 
CONTROLLERS RELAYS COMPARATORS. ALARMS 

FEATURES MAGSENSE Instrumentation-Current and Voltage sensing devices that will 
compare electrical signals of 10- 1 0 watts with a known variable reference. 
This enables you to connect directly to such transducers as thermocouples, 
strain gauges, and DC tach generators. No pre-amplifiers required. Power 
gain of 100 BILLION makes it possible to accomplish a variety of control/ 
alarm tasks with these products. 

o Input versatility-AC or DC isolated inpLlt 

MODEL 30 II 
MODEL 70 

.. 

MODEL 82 

MODEL 90 

MODEL 101 

MODEL 102 

*Single unit prices quoted. 

eem /1969 

o Proven in service 
o Zener stabilized set point 
o Adjustable hysteresis-O to 200% 
o Solid·state reliability 

BRIEF SPECIFICATIONS 
OUTPUT 

APPLICATIONS LOAD PRICE* 

Voltage sensitive relay, battery 
voltage monitor, pressure, force, 
strain, speed monitor 

Nonlatching - 100 rna $ 50 
max. Latching -
500 rna max. 

Comparator, control relay, alarm, 0·100 Jla 100 ohms to 100 ms Nonlatching -.1 amp, $ 60 
gap or band controller 0-1 rna 0.1 ohm (10 ms .5 amp, DC; pulse 

0·10 rna available) output 
0·100 rna Latching - .5 amp 

max., DC 

Time-proportional temperature o to 1000°F For use with 500 ms 28 VDC at Pulses at 2 KC rate-
controller 15 ohm 40 rna 3 volts, open circuit 

thermocouple voltage for 5 JlS 

Thermocouple relay for o to 50 mv 105± 500 ms 12 or 28 Nonlatching/latching 
temperature alarm, control relay, 10 ohms VDC - .1 amp, .5 amp, 
proportional controller DC; pulse output 

Dual set point version of 0-100Jla 210 ohms to 100 ms 12 or 28 Nonlatching-
Model 70 0-1 rna less than VDC up to 100 rna 

0-10 rna 10hm 
0-100 rna 

Comparator meets MIL-E·5272, o to 500 Jla 100 ohms 100 ms 22 to 32 Nonlatching-50 rna 
temperature alarms, go/no·go ±10% (10 ms VDC max. Latching-
logic, control relay, controller available) 1 amp max. 

Comparator meets MIL-E·5272, DC, AC and 100 ohms 100 ms 22 to 32 Nonlatching-500 
internal set point, output bipolar DC ±10% (10 ms VDC rna max. Latching-
equivalent of SPDT volts, current available) 1 amp 

Thermocouple amplifier, Oto 50 mv For use with 1 cps 24 to 30 Proportional output, 
thermocouple transmitter with 10 ohm VDC 4 to 20 rna DC 
cold junction compensation thermocouple 
and excellent C.M.R. 

Single channel alarm/controller micro·amp 100 ohms to 1 ms up 120 VAC, Isolated DPDT 5A 
for temperature, pressure, speed, and millivolt 0.1 ohm 60 to 400 Hz resistive or solid-
strain systems. Differential or signals from state SCR output -
time proportioning control action referenced 1KW 
through use of Series 30,70 transducers 
MAGSENSE BD. 

Dual channel alarm/controller micro-amp 200 ohms to 100 ms up 120 VAC, 2 isolated DPDT 5A 
for temperature, pressure, speed, and millivolt 0.1 ohm 60 to 400 Hz resistive 
strain systems. Differential or signals from 
time proportioning control action referenced 
through use of Model 77 transducers 
MAGSENSE Board. 

Reduced prices for quantity orders. Prices and specifications subject to change without notice. 

Characteristics quoted in these specifications indicate the general area of operation for each model. 

Models with a variety of other input/output and operating capabilities are also available. 

FOR THE DISTRIBUTOR NEAREST YOU, check the listing in this catalog or contact Control Data 

Corporation, MAGNETIC PRODUCTS OPERATION - Phone: 612/544.8851. 

CONTROL DATA 
CORPORATION 

MAGNETIC PRODUCTS OPERATION 
775 COLORADO AVENUE SOUTH 
MINNEAPOLIS, MINNESOTA 55416 

See YELLOW SECTION for Local Offices, Phones 

$ 90 

From 
$ 76 

$ 99 

$ 90 

$170 

$110 

$136 

$188 
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SHAFT -ENCODERS 
Optical-OPTECON Incremental ___ economy 
price basis ___ fully integral circuitry (full 
voltage square-wave, pulse and/or zero out-
puts) ___ 150,000 hr. lamp .. _ rugged _ . _ 
sizes 25 or. 35 - commercial, industrial or 
mi litary _ . _ hysteresis feedback for jilter
free operation _ .. standard resolutions: 
250, 360, 500, 512, 635, etc. cpt-up to 2540 
on special order . __ ideal for digitizing 
rotational travel, position, or speed for mea
surement and control_ PHOTOSYN I ncremen
tal Encoder. __ resolutions to 16,384 cpt 
at accuracies up to 10 arc-secs ___ fully 
integral circuitry __ . matched complemen
tary push-pull photo transistors for highest 
noise immunity _ .. 200,000 hr. lamp. _ . 
hysteresis feedback . _ . rugged _ .. size 
35 . _ . Standard resolutions: 2048; 2500, 
2540, 3600, 4069, 5000, 5400, 6350, 7854, 
8192, and 10,000 - up to 16,384 on special 
order. _ . Pulse rate to 1 MHz 
... ABSOLUTE units to 16 bits non-ambiguous 
binary ... sin-cos to 13 bits per quadrant. 
Magnetic - VERNISYN non-contact encoder 
... full-scale vernier and full-perimeter 
averaging ... resolutions to 221 ••. abso
lute serial pulse-train output. INCRESYN, 
incremental encoder for digital control and 

ENCODERS - COUNTERS - DIGITIZERS 

DIGITAL POSITION READOUTS 
Digital measurement or control of rotatIOnal or linear position for 
machine-tool, process control, tracking" servo system and {jigital 
instrumentation applications. 
Features 
ECONOMY - Greatest Value per dollar _ . _ FULLY INTEGRAL SyS
TEM - self-contained power supply for encoder as well as counter 
. _ . MAXIMUM NOISE IMMUNITY - high-level encoder output 
coupled with line-receiver counter input _ . _ MATCHED ENCODERS 
and COUNTERS for best performance, reliability and accuracy. __ 
TTL INTEGRATED CIRCUITS used throughout .. _ MULTI-FEATURE 
FLEXIBILITY satisfies a wide range of application requirements_ 

READOUT COMPONENTS 
readout . __ high-signal magnetic pickoff, 
integral silicon circuits guarantee low noise 
susceptibility . _ . ROTOSYN - compact 
absolute encoder _ .. serial pulse-train out
put: each pulse represents l/nth of circle 
... ideal signal recording or transmission 
to gated counter .. _ resolution to 2". 
Bi-Directional Counters_ All-TTL circuitry on 
plug-in PC cards _ . _ count and reverse to 
rates >5 MHz . __ single and multi-axis 
with ±4 to 7 decade.s, in line (Nixie) 
Numerical Display, BCD output, manual and 
pulse reset, overflow indication, remote dis
play and thumbwheel preset options . . _ 
Table or Rackmounted Cabinet _ . _ self
contained 110-117 VAC, 60-Hz supply. 
Bi-Directional Counter Module_ Full single 
axis plu~-in for direct installation in digital 
system cabinet ... High reliability, com~ 
pact, lightweight, all TTL integrated cir. 
cuitry _ .. 5 MHz count rate (incl. reversing) 

_ . economical base price includes: ±4 to 
7 decades, buffered BCD output, five stan
dard input modes for maximum flexibility, 
inputs for remote reset and presets, in-line 
display _ . . optional-mounting container 
with connectors and terminals, power sup-
ply also available. 

READOUT APPLICATIONS 

Digitized Micrometer Assembly and Readout: 
interchangeable with existing micrometers to 
provide display or re3dout ... advantageous for 
comparator or Microscope stage _ • _ produces 
20,000 pulses per inch of travel fed to bi
directional counter with display and readout to 
0.00005"_ 

Coordinatograph Digital Readout Adaptor Kit 
provides numerical displays for greater accuracy 
and ease of use . __ replaces conventional x-y 
dials and verniers: _ . for increased utility, re
duced operatbr fatigue; reading errors elimi-
nated ___ higher resolution (_0005"), 1:1, 2:1, 
4:1 scaling, floating-zero reset (or preset) _ . _ 
also BCD output provided for printout, punchout 
or in-line computer interface_ 

COORDINATE DIGITIZERS 
DATA TECH offers a full line of Coordinate Digitizers for N/C Tape Preparation 
and Graphical Codification in complete systems __ . great flexibility and advan
tages in: tape preparation for numerical control; image plane digitizing of 
projections; pattern, chart and photographic digitizing; preciSion drawing of 
templates and reticl'es; verification, preCision plotttr:g, cutting- or positioning; 
and numerous others. 

IPD SERIES 
Image Plane Digitizer: coordinate digitizer specifically for work with 
film projections (such as bubble chamber tracks) ... user oriented, 
consists of a rugged, stable, formica covered 1" cast aluminun, 
digitizing table with Readout/Buffer Control Electronics. __ resolu
tion is 0.001", accuracy to 0.002" .. _ compatible outputs pro
vided for data compilation on punched cards, paper tape, magnetic 
tape or direct feed to computer. 

APD SERIES 

English to Metric Conversion for Machine Tools: 
encoder converts inch-pitch lead screw travel 
into decimal fractions of a centimeter .. _ 
enables machining to metric dimensions directly 
... two models available to accommodate 4-
pitch, 5-pitch and 10-pitch machine tool lead
screws as well as 40 pitch micrometer lead 
screws. 

Adoptable Program Digitizer: hard-wired coordinate digitizer tailored to specific 
format requirements of NC tools _ .. prepares final control tapes directly from 
artwork, non~dimensioned drawing or negatives ... reduces operating costs, 
increases productivity. Rugged, fixed-position or tilt-top light tables in popular 
sizes .. _ complete selection of must features and useful accessories . __ 
economical solution for NC tape preparation requiring extensive dimensioning; 
accuracy to 0.002", resolution and repeatability to 0_001". 

UPD SERIES DIGITAL DRAFTING TABLE 
Universally Programmable Digitizer: integrated coordinate digitizing system to For rough digitizing or preCision layout and drafting _ ' __ templates, reticles, 
handle a wide variety of NC format requirements ___ PDP-8L computer alongsc3les, etc. __ . employs incremental encoders and. dual-axis bi-directional 
with GRAFTRAN software provide complete program and functional flexibility counter with numerical display to indicate position of drafting head with resolu
(self monitoring, repeat patterns, editing, code conversion, etc_) __ . wide var- tion and accuracy of 0.001" _ .. Standard Table - 38" x 60" working area. __ 
iety of op~rating featuIes and accessory options ... along with selection of .height and tilt adjustments ___ features solid state circuitry, push-button 
fixed-position or ·tilt-top light table; accuracy to 0.00.2", resolution and repeat- control, economical modular design, selectable scale factors, position lock in 
ability to 0.001"_ 0 and out, floating zero-reference, etc_ 

DATA TECHNOLOGY, INC 
65 GROVE ST., WATERTOWN, MASSACHUSETTS 02172 I 617 • 924-1773 TWX: 710 • 329-0607 
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5 ~ ACTUAL SIZE 
figure (.234" x. 1871/) 
White on black • 

UNIPULSER<1i> 
HI - S P EE D DEC A DEC 0 U NT E R 

with l:!..!!!!! VISUAL and ELECTRIC READOUT 
An important, off-the-shelf component providing 
Extreme VERSATILITY, Space-saving COMPACT
NESS, 100 Million COUNT LIFE, plus Attractive 
LOW COST. 

This unique decade counter of modular design, with 
speed of 40 pulses/sec. combines visual readout on a 
printed number wheel and electrical readout by means 
of an internal etched circuit switch. Each unit incor
porates circuitry for resetting to zero and transferring 
the pulse from decade to decade in sequential counting. 
A U nipulser system can be ada!>ted to Predetermined 
Counting (including automatic recycle), or for many 
other digital control requirements. Send for Catalog 90. 

Durant 49600 and 49800 
Unisystemsare avaifab/e as 
complete systems for desk, 
panel or relay rack mounting. 
49600 model is additive with 
a variable predetermined 
number; 49800 is subtractive, 
with a lactory .. wired pre warn 
value. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
STANDARD ELECTRIC COUNTERS 

for INSTRUMENTATION 
Durant Electrics, combining dependability, fast speed, 
legibility and long life with the advantages of remote 
counting of impulses, make them particularly adapt
able for certain instrumentation applications. Most 
models available from stock - ready to be installed 
with other instrumentation in control panels, or as an 
integral part of a machine, instrument or system. Coils 
completely within frame':"'- will not burn out if left 
on closed circuit. UL approval on 115 V AC models. 

"V" SERIES 
Available with 4-6-7 figures 
(also dozens unit wheel). Built
in rectifier operates coil on de
pendable DC current. Speeds 
up to 1500 CPM. Knob, lock, 
or non-reset. Operates under 
severe shock and vibrat"ions. 
Models also available without 
rectifiers. 

"VE" SERIES 
A six figure model with instant 
push-button or electric reset. 
Can be reset under power or 
when coil is energized. High 
speed, up to 2400 CPM. 

PANEL MOUNT 
"V" and "YE" Series can be 
mounted si'ngly or in batteries 
with reading line flush with 
front of panel. 

NEW "ME"SERIES 
A small, precise electric counter. 
Available as six-figure non-reset 
and four-figure reset models, 
with base or panel mounting. 
DC and 1 1 5 VAC voltages 
available. Speeds to 1000 cpm. 
Request "ME" Bulletin. 

SPECIAL ELECTRICS: If standard models cannot do 
your iob, variations or specially developed counters can 
be engineered upon application. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
= .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

1~~Fj.'i~~~:li 
A CUTLER-HAMMER .COMPANY 

STANDARD DIGITAL READOUT COUNTERS 
for SYSTEMS and INSTRUMENTATION 

Durant pioneered the development of the first standardized line of 
stocked instrument counters for high speed, easy-to-read digital 
presentations. In just a few years this "first family" has grown from 
96 model variations to over 200. This extensive selection of precision 
counters provides you with a wide choice of wheel sizes, number of 
figures, types of unit wheels, rotation and side of drive. In quickly 
satisfying virtually all of your design requirements, Durant will save 
you time and engineering costs. All models available Right or Left 
Drive, Clockwise or Anti-clockwise Rotation. 

"Y" SERIES 
5erie. Y - 11285 (24 models) 
Hi-Speed Index, 2 to 7 figures 
Series Y -8822 {24 models} 
Single width unit wheel, 2 to 7 figures 

Series Y -8823 (24 models) 
1112 width unit wheel, 2 to 7 fjgures 

Series Y-8829 (20 models) 
Double width unit wheel, 2 to 6 figures 

Series V-S8ll (16 models) 
Dual Bonk, in line. 2 to 5 figures/bank 

Series Y-8831-1 (12 models) 
Dual Bank, in line., Double width unit 
wheel. 2 to .4 figures/bonk 
Series Y -9425 (12 models) 
Dual Bank, stacked. --$ingle width unit 
wheel. 3 to 5 figures/bank 

Series Y -9448 (12 models) 
Dual Bonk, stocked. 1 V2 width unit 
wheel 

BEARING DEGREE COUNTERS 
Series y ~9994 (4 models) 
Double width unit wheel. Hi~speed 
Geneva Index •. 4 figures only 
Series ,v-9992 (4 models) 

. Single width unit wheel. Hi·speed 
Geneva Index. J figures only 

"D" SERIES 
Series 0-8856 (16 models) 
Single width unit wheel, 3 to 6 figures 
Series 0-8861 (12 models) 
1'12 width unit wheel, 3 to 5 figures 
5erie. D-11256 (12 models) 
Hi-speed Geneva Index, 3 to 6 figures 

"s" SERIES 
5eri •• 5-9679 (12 models) 
Sub-miniature, single width unit wheel. 
3 to 5 figures 

SPECIAL REVOLUTION 
COUNTERS -In addition to the 

ACTUAL 
FIGURE 

SIZE 

II 
Model 4-Y -11285-R 

Hi~Speed Geneva Index 

Model 4-5-9679-R-CL 

I • above listed standard models, many 
·other minor variations can be made 
on request for specific requirements. 

ER WHEELS and pinions 
available in all three sizes. 

Send for Catalog 400 

625 North Cass Street • Milwaukee 1, Wisconsin 

REPRESENTATIVES IN ALL PRINCIPAL CITIES 5010-3 

eem /1969 See YELLOW SECTION for Local Offices. Phones 1025 
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m ELECTRO MINI-PROX 
ELECTRO Low Cost - Plug-in Type 

Compact Proximity Sensing· System 
for Non-contact, Detection and Control 
of Ferrous and Nonferrous Metals 

Accuracy of sensing distance is often a critical factor in sensing 
and control applications. Mini-Prox accuracy can be depended 
upon in any environment; heat to + 160°F or cold to -30°F at 
either probe or control. Line voltage variations from 105 to 130 
volts -"- dust - moisture - vibration, none of these affect its 
accuracy. You can set it and forget it. 

Plug-in design provides for easy wiring. Unitized construction elimi
nates soldering or wiring of sensitivity controls. Connections for 
power, sensing head and relays are made to screw-type socket 
terminals. Operations up to 600 per minute may be controlled or 
monitored by the Model 55125 illustrated. Electronic output models 
for higher speeds are also available. 

5 STANDARD TEMP.ERATURE-STABLE SENSING HEADS 
Sensing Overall 

Model No. Face Dia. Sensing Ran.ge Length Mounting Cable 

4943 .312/1 .050" to .250/1 1%/1 %"-24 10' 

4944 .375/1 .050" to .250/1 11,4" clamp 10' 

85.001 .655/1 .050/1 to .250" 2%/1 bracket 10' 

85.002 .655/1 .100/1 to .500" 2%/1 bracket 10' 

85.003 .750" .300/1 to 1.000/1 3%" bracket 10' 

MINI·PROX MODELS FOR A VARIETY OF FUNCTIONS 

Model 55125 
Mini·Prox with 
Model 41060 
plug·in socket 
and 85001 
sensing head. 

Model No. Output 

55125 lOA DPDT Re lay output 

Additional Data 

115V Power 
CONTROL AND SENSING HEAD 

TEMPERATURE STABLE -30°F TO +160°F 
55126 lOA DPDT Relay output 230V Power MANY MONEY SAVING APPLICATIONS 
55141 Electronic output + 12V metal near; 115V Power 

-0.5V metal away 

55145 Electronic output + 12V metal near; 230V Power 
-0.5V metal away 

55132 Delayed-make relay unit .05 - 1 sec. delay 

55133 Delayed-make relay unit .5 - 10 sec. delay 

55136 Delayed-break relay unit .05 - 1 sec. delay 

55137 Delayed-break relay unit .5 - 10 sec. delay 

55148 Solid State AC output 3 Amp 200 Vp PACKAGING COUNTING 

55147 . Solid State DC output 1 Amp 150 V max . 

MINI·PROX OR MAGNETIC PICKUP SPEED CONTROLS 

55149 Freq . .1 to 1.5 Hz 

55150 
These 5 models cover 5 ranges from 

Freq. 1 to 15 Hz 

55151 
0.1 Hz min. to 15,000 Hz max. Each 

Freq. 10 to 150 Hz 

55152 
have optional under or over·speed 

Freq. 100 to 1500 Hz 

55153 
control and optional latching feature. 

Freq. 1000 to 15,000 Hz SPEED CONTROL CUT-OFF CONTROL 

ELECTRO PRODUCTS LABORATORIES. INC. Conveyor Control • Measurement • Missing 
6125-P Howard Street, Chicago, Illinois 60648 312/647.8744 Parts Detection • and many others. 
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ELECTRO VERSA-PROX 
ELECTRO Modular Plug-in Proximity System enables you 

to tailor signal output to YOUR requirements 

Versa-Prox is a new concept 
in proximity switch versatility. 
By means of plug-in modules 
in a five position "mother 
board", you can tailor detec
tion or control to your exact· 
needs - and change it in a 
matter of seconds, whenever 
your need changes. 

The outputs of one, two or 
three transducers may be 
combined by means of digital 
logic to form a single output. 
This output may then be de
layed until the output module 
is required to be energized for 
the selected control signal. 

VERSA-PROX MODULES FOR MANY FUNCTIONS 
Socket Module 
Insert Model 

A 
and 
B 

C 
(only) 

C 
Dr 
D 

E 

76030 
76031 
76049 
76056 

76033 
76042 
76043 
76048 
76054 

76034 
76040 
76035 
76041 
76052 
76053 
76047 

76036 
76037 

76038 
76039 
76050 
76051 

Function 
Key to 
Photo 

Single oscillator 2 
Dual oscillator 1 
Single photo electric amplifier 
Magnetic pickup signal conditioner 

OR 6 
PASS 7 
AND 5 
3 ·lnputComparator/Latch 
2 -Input Comparator/Latch 

Delayed-make .05 - 1 sec. 
Delayed·make.5 - 10 sec. 3 
De·layed·break .05 - 1 sec. 
Delayed-break .5 - 10 sec. 4 
Pulse Width Control .05 - 1 sec. 
Pulse Width Control .5 - 10 sec. 
No - No Latch 

Relay output 10-A DPDT 11 
Electronic output + 12V metal near 
-0.5V metal away 9 
Reed Relay 10 
Mercury Relay 8 
Solid State AC output 3A 200Vp 
Solid State DC output lA 150V Max. 

Models 85001 proximity 
sensing heads with can· 
necting cables and 
mounting brackets. 

CONTROL AND 
SENSING HEAD 
TEMPERATURE 
STABLE - 30 0 F to + 1600 F 

PROXIMITY SENSING HEADS FOR USE WITH 
TRANSISTORIZE!:! VERSA-PROX CONTROL 

I~·::~. . t= ... L,~~~ol=11 
75~ • II @ I 1~"2 

-f;r7L~..L.L..L;rjl-firn + 49~; IT:? 

Model 4943 - typical of a 
selection of standard sens
ing heads available from 
stock for quick delivery. 

85003 
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MECHANICAL COUNTERS 

Stock M3G - Predetermining mechanical counter, 
3 digit, 200 strokes per min. Predetermined can· 
tact is a single pole double throw switch, capacity 
SA., 250 V. A.C. Terminals on switch, panel mount, 
preset by 3 selling knobs. 
Dimensions: 2.155" long x 3.062" wide x 2.312" high 
Price each: $14.30 

ELECTRICAL COUNTERS 

Stock PE 35 - A two digit 
115 W. electrical predeter
mining counter 200 pulses 
per min. Predetermining 
contact is a single pole 
double throw switch, ca
pacity SA, 250 V. A.C. panel mount. Preset by two 
setting knobs. U.L. Recognized. 
Dimensions: 3.580" long x 3.062" wide x 2.312'" high 
Price each: $19.90; 2 figures; $21.20, 3 figures 

ELAPSED TIME INDICATORS 

Stock T48 - Minia· 
ture elapsed time in· 
dicator, 5. digit, non· 
reset, 115 V. 60 hz., 
scale 9999.9 hours, 
with tenths in red, 
panel mount. 
Dimensions: 1.72" long x 1.59" wide x 1.03'" high 
Price each: $lS.50 

NON-RESET COUNTERS 

Stock M21 - Small medium 
duty 5 digit mechanical 
revolution counter. 3000 
CPM. non-resellable, base 
mount. 
Dimensions: 0.876" long x 0.938" wide x 0.432" high 
Price each: $3.64 

RESET COUNTERS 

Stock P3A - Panel mount electric counter, 6 digit, 
knob reset, 500 CPM, 115 V. 60 hz. (U.l. Recognized) 
Dimensions: 2.63" long x 2.25" wide x 1.87" high 
Price each: $12.50 .. 

ELECTRICAL AND MECHANICAL 
COUNTERS AND NUMBERING DEVICES 

INDICATING MODULE 
Stock U44 - Panel· mount, indicating, 
up to 40 pulses per second, resetlable 
by external switch using half wave rec· 
tified A.C. source with fixed plug and 
removable socket. 

1/4" wide; Overall length 4.216"; Body 
height 1.12S". 
Price each: $12.00 

Dimensions: Front panel 1.680" high x 

Also available with electrical readout, 
print wheels, high speed operation 80 
pulses/second. 

Stock M28 - Gen· 
eral purpose heavy 
duty, 6 digit, me· 
chanical double shaft counter, revolution drive, 
adds or subtracts one count for each completerevo· 
luIion of input shaft, 10,000 CPM, base mount with 
resetlable lever. 
Dimensions: 3.094" long x 2.250" wide x 1.781" high 
Price each:. $42.00 

Stock E3A- Mount electrical impulse counter, stand
ard speed (500 counts per min.), knob resettable 
6 digits, 115 V 60 hz. U.L. Recognized. 
Dimensions: 2.63" long x 2.75" Wide x 1.87'" high 
Price each: $12.50 

Stock T5S-Economy 
elapsed time indica· 
tor, 5 digit, non-re
set, 110 V. 60. hz .• 
scale 9999.9 hours. 
with tenths in red, 
mounting in 1.968 dia. 
hole or 1.781 square 
panel cutout. 
Dimensions: 2.078" long x 1.891" wide x 1.891" high 
Price each: $15.00 

Stock P2A - Panel mount electric counter, 6 digits, 
l1S V. 60 hz., (U.L. Recognized) SOO CPM, non
resetlable. 
Dimensions: 2.63" long. 

. Price each: $9.45 

Stock P4A - Panel mount electric counter, 6 digit, 
key reset, 500 CPM, 115 V. 60 hz. (U.l. Recognized) 
DimenSions: 2.6311 long x 4.50" wide x 1.88" high 
Price each: $28.15 

Stock M26 - Small medium duty 6 digit mechanical 
stroke counter with resellable knob and operating 
lever, 1000 CPM, base mount. 
Dimensions: 1.63" long x 1.00" wide x 1.045" high 
Price each: $7.22 

Stock E2S-Economyelec
tric counter, 6 digit, 110 
V. 60 hz. 600 CPM, 12" 
leads, non-resettable, base 
mount, "l" shaped mount~ 
ing holes. U.L. Recognized. 
Dimensions: 2.340" long x 1.718" wide x 1.18~" high 
Price each: $5.25 

Stock P8C -
Economy 
elapsed time 
indicator with 
security lock and 
key. Key actuates a 
standard D.P.S.T. switch 
25 AMP, 120-250 V. A.C. to 
start equipment; thus true operating hours are reo 
corded. 5 digit, non·reset, 110 V. 60 hz., scale 9999:9 
hours with tenths in red, panel mount. 
Dimensions: 1.828" long x 5.505" wide x 1.891" high 
Price each: $17.90 

Stock P6A
Panel mount 
electric counter 
non-reset with key lock, 
controlling two electrical 
circuits. one operating the counter, the other oper
ating the equipment, 6 digit, 500 CPM, 115 V. 60 hz., 
key SWitch; D.P.S.T. standard 25 AMP. 120·250 V. A.C. 
Dimensions: 2.63'" long x 4.5" wide x 1.87" high 
Price each: $15.10 

Stock P7A-
Panel mount 
electric resellable 
counter with an exclu
sive key switch which turns -
the equipment on or off. Key necessary 
for manually resetting to zero, 6 dlgh, 500 CPM, 
115 V. 60 hz., switch D.P.S.T. standard 25 AMP, 
120-250 V. A.C. (U.l. Recognized) 
Dimensions: 2.63" long x 4.5" WIde x 1.8811 high 
Price each: $29.15 

, ENM Company, Inc. 5306 W. lawrence Ave., Chicago, Illinois 60630 • 312-282-8787 
1028 See YELLOW SECTION for Local Offices, Phones eem/1969 



eem f 1969 

'Wid". SECTION 2200 

FOR UNLIMITED LIFE AND 
SUPERIOR PERFORMANCE 

Design Analog Computers 
with Magnetic Microblocks 

by GENERAL 
MAGNETICS 

There is No Substitute for Reliability ~ 

GENERAL MAGNETICS • INC 
135 Bloomfield Ave., Bloomfield, New Jersey 07003-Tel. (201) 743-2700 

See YELLOW SECTION for Local Offices, Phones 1029 
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Flat ·Pak ~Mag Mod' Magnetic 
Modulators ACTUAL SIZE 

SPACE-SAVING MODULES THAT MEET TODAY'S MINIATURIZATION 
REQUIREMENTS 

The Flat Pak Micro Magnetic Modulators feature an essentially 
drift free circuit with superior phase and gain slope stability over 
very wide temperature ranges. 
Transformer-like ruggedness and reliability features characterize 
the dependability of these devices over wide .dynamic ranges. Flat 
Pak Micro "Mag Mods" are shock and vibration proof. 
Typical specifications: 

Flat Pak 
Demodulators 

REFERENCE OUTPUT 
A. Voltage 
B. Frequency 
C. Impedance 

SIGNAL 
A. Voltage Range· 
B. Frequency 
C. Impedance 

26 V 
400 Hz 
> 50 K 

0:1 V 
400' Hz 
> IS K 

26 V 
2 KHz 

> 50 K 

0-1 V 
2 KHz 
> 15 K 

A. Maximum Output l.OV 
B. Load 30 K 
C. Linearity 0.5% fs 
D. Frequency Response 30 Hz 
E. Ripple > 30 mv 
F. Null I mv 

l.OV 
30 K RANGE 

0.5% fs 
30 Hz PHYSICAL SIZE 

> 10 mv 
1 mv .D.C. POWER 

~EW 
FLAT PAK 
DESIGN 

-, 9NLY 
, ~.l" THICK 

-55°C to + 125 °C -55°C to +125°C 

0;S5 X 1.65 X 0.1 0.95 X 1.3 X 0.1 

±15 V ±15V 

There is No Substitute 
for Reliability 

A typical unit gives 1 v. DC per 1 v. AC and provides 10K impedances on both 
signal and reference windings. This demodulator provides less than 2% absolute 
-linearity from 0.1 v. to 10.0 v. output. Operation is over an ambient range of 

~ 
-55°C to +125°C. Output impedance less than 500 ohms DC; offset null less 
than 8 mv over the entire ambient range. 

GENERAL MAGNETICS· INC 
135 Bloomfield Ave., Bloomfield, New Jersey 07oo3-Tel.(201) 743·2700 
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'Mag Mod' Micro·miniatur~ Design Analog 

Magnetic Modulators 
~.1.2 r-r-,,--,-,-, 

Am pi itude § ':I-+-H--A--+-1 
Response ~ .61-+--171'++-1 

Curve 
DC CONTROL SIGNAL .2 f->f-H-t--+-1 
50403020 \Q 

1020304050 
1-+-t-t-+f-1.2 MICROAMPERES 

Typical Performance 
Data - Model 748-3 

Output distortion as 
low as 1% 

Electrical zero point 
and gain, repeatability 
and stability over the 

entire service life 
Extremely broad 

bandwidth 
Carrier frequencies as 

high as 5 MHz 
Input signal current 
resolution better than 

0_001 p.a 
Low milliwatt power 

consumption 

Computers with 
Micro Magnetics 

Circuit Isolation - DC to AC Sinusoidal 
Conversion and Amplification 

"MAG MODS" PROVIDE FOUR QUADRANT OPERATION, extreme stabil
ity with negligible change of phase, gain and zero position over a wide 
temperature range_ Design is simple, featherweight and rugged - with 
no vacuum tubes, semiconductors or moving parts to limit life_ 

MICRO MAGNETIC MODULATORS FEATURE an essentially drift-free cir
cuit with superior phase and gain stability over wide environmental ranges. 
All the. ruggedness, dependability, wide dynamic range and stability that 
are characteristic of the larger magnetic modulators are engineered into 
this new magnetic circuit. MICRO "MAG MODS" are shock and vibration 
proof, provide infinite standby and service life. The micro modulators 
below are typical; for specifications on other models request literature. 

"MAG MODS" conform to MIL-T-27A and MIL-E-5400 Specifications 

Prime Components in Solid State Design-The "MAG MOD" family of Magnetic 
Modulators has proven to be the most reliable module circuit block in aircraft 
and space vehicle flight control systems developed to date. They are universally 
accepted and in use in many military and commercial products where reliability 
is a price factor. Request literature. 

There is No Substitute 
for Reliability 

GENERAL MAGNETICS • INC 
135 Bloomfield Ave., Bloomfield, New Jersey 07003-Tel. (201) 743·2700 
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Design Analog 
Computers with 
Micro Magnetics .. 

G/M Solid State Magnetic 
Demodulators FREQ.RANGE 

60 Hz to 10 KHz 

SIGNAL 
A. Voltage Range 
B. Frequency 
C. Impedance 

OUTPUT 
A. Maximum Output 
B. Load 
C. Linearity 
D. Frequency Response 
E. Ripple 
F. Null 

SIGNAL 
A. Voltage Range 
B. Frequency 
C. Impedance 

OUTPUT 
A. Maximum Output 
B. Load 
C. Linearity 
D. Frequency Response 
E. Ripple 
F. Null 

G/M MAGNETIC DEMODULATORS are solid state circuits for converting 
phase reversing AC signal voltages into phase detected polarity reversing 
DC voltages; the amplitude and polarity of the DC output are directly 
proportional to the phase and amplitude of the AC signal. 

High reference impedance resulting in very 
small reference p_er requirements 

Output as high as ± 10 v. DC in 
present units 

Unit operation frequencies; 60 Hz to 10 KHz 
Operation over wide environmental range 

0-1 V 
610 Hz 

10 K ±1O% 

±0.5 V ±5% 
25 K ohms 
±1% fs 

0-10 V 
400 Hz 

10 K +10% 

±5 V±5% 
5 K ohms 
±1% fs 

0-3.2 V 
400 Hz 
> 3 K 

±5 V ±5% 
50 K ohms 
±1% 15 

Very low DC offset null voltages 
(as low as 0.1 % of full scale) 

Signal and reference terminals 
may be isolated 

Low output Impedance 
Small physical size 

0-10 V 
50 to 60 Hz 

=3K 

±10 V ±5% 
10 K ohms 
±l% f8 

All units available in wider temperature ranges. See Bulletin 108B for other stock types. 

There ;s No Substitute 
for Reliability 

1032 

A typical unit gives 1 v. DC per 1 v. AC and provides 10K impedances on both 
signal and reference windings. This demodulator provides less than 2% absolute 
linearity from 0.1 v. to 10.0 v. output. Operation is over an ambient range of 
-55°C to +125°C. Output impedance less than 500 ohms DC; offset null less 
than 8 mv over the entire ambient range. 

GENERAL MAGNETICS· INC 
135 Bloomfield Ave., Bloomfield, New Jersey 07003-Tel. (201) 743·2700 

See YELLOW SECTION for Local Offices, Phones eem /1969 



iM"ifilffiffli SECTION 2200 

Micro Magnetic Multipliers 
.. For Unlimited 
Life and Superior 

Performance! ACxDC MONOLITHIC ANALOG 
COMPUTING MODULES 

MONOLITHIC MICRO CIRCUIT BLOCK for analog voltage multiplying of 
DC x AC voltages. 

ADDITION, SUBTRACTION, MULTIPLICATION, AND SQUARING of many 
voltage variables may be handled by one G/M Magnetic Microblock. 

PRODUCT ACCURACY of up to 0.2 % of full scale, with very slight derat
ing over a wide temperature range. 

Proven reliability-unlimited life 
Extreme stability with negligible 

change of product accuracy over 
a wide temperature range 

High shock and vibration proof 
Bandwidth may be extended into 

the kilocycle 

Low milliwatt power consumption 
Four quadrant operation 
Repeatable data over years of 

continuous unattended operation 
Simple, lightweight, rugged 
May be mounted directly on 

printed circuit cards 

World's Sma"est 
and Most Reliable 

G/M ANALOG 
VOLTAGE 

MU PLiER 

New micro-miniature 
G/M Analog Voltage 
Multiplier as small as 
0.1 cubic inch, weigh· 
ing as little as 0.1 ounce. 

TYPE NUMBER MCM 827·2 MCM 1079·2 MCM 845·1 MCM 847·1 MCM 893·2 

Product Accuracy 1 % Maximum 1% I.s. Less than 1 % 1 % f :s. 1 % f.s. 
.. _--- "- -

Input Control Signal Range a to ± 800 Ma o to ±9 V DC o to ±200 JLa o to ±200 Ma o to ±250 JLa DC (DC to 5,OOC Hz (DC to 50 Hz (DC to 100 Hz (0 to 50 Hz 

DC Resistance of Input Signal Range 500 ohms 50 K ohms 12.5 K ohms 12.5 K ohms 2,500 ohms 

Input AC Sig. Range Amplitude, Frequency 0,6 V to 3 V RMS o to 6 V RMS a to 3 V RMS a to 3 V RMS a to 6 V RMS 
100 KHz 400 Hz 2400 Hz 800 Hz 400 Ilz 

AC Output Product Range a to 1 V RMS o to 6 V RMS a to 1 V RMS a to 1 V RMS Oto6VRMS 
@ 100 KHz @ 400 Hz @ 2.4 KHz @ 800 Hz @ 400 Hz 

Null at Max, AC Signal, Zero DC Signal 15 mv RMS 50 mv RMS 10 mv RMS Max, 10 mv RMS Max, 30 mv RMS 

Output Impedance 650 ohms 50 ohms 12 K ohms 8 to 10 K ohms 600 ohms 

External Load 10 K to 100 K ohms 5 K to 50 K ohms 50 K ohms 50 K ohms 25 K or greater 

Temperature Range _55°C to +85°C -55°C to +71 'C -55"C to +100°C -55°C to +100°C _55°C to +85°e 

Null Drift over Temp, Range ±0,2% of f.s. ±0.2% i.s. ±O.2% ±O.2% ±1 JLa Re 
±,ua DC* 

Accuracy Variation oyer Temp. Range ±O.5% ±O.S% ±O.2% ±0,2% ±0.5% 

Hysteresis in % of Max, Input DC Signal ±O.l% ±O.4% ±0,2% ±O.2% ±O.S% 

% Harmonic Dis!. in Output Prod. Wave Less than 5% 5% 3% to 5% 5% maximum 5% maximum 

Overall Dimensions (in Inches) 5/8 X 25/32 X 1/2 0.6 X 0.7 X 1.0* 3%4 X 2%2 X 1/2 3%4 X 2%2 X iJ2 1.7 X 1.560 X 0.60 

Approximate Weight (in Dunces) 0.26 ounce 0.5 ounce 0.26 ounce 0,26 ounce 3 ounces 

*Reference to input 

For proven reliability in solid state magnetic module applications, these high 
reliability devices are widely employed in flight systems, fire control, analog 
computers, guided missiles, nuclear equipment, antennas and thousands of 
control systems; request literature. Customized engineering, when required, 
is performed on a no-charge basis. Delivery as required. 

There is No Substitute 
for Reliability 

GENERAL MAGNETICS • INC 
135 Bloomfield Ave., Bloomfield, New Jersey 01003-Tel. (201) 143-2100 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1033 
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For Unlimited 
Life and Superior 

Performance .. 

G/M Analog DC x DC 
Voltage Multiplier 

General Magnetics proven-reliable four quadrant 
multiplying module is particularly applicable for 
flight systems, analog computers, guided missiles, 
nuclear equipment, weapon control, etc. It features 
a product accuracy of at least 0.5 % of full scale out
put amplitude. 

Small in size - only 1.5 x 1.9 x .5 inches, Type SSM 
1179-1 will provide repeatable data for years of con
tinuous, maintenance-free service life. Simple, light
weight and rugged, this DC voltage multiplier may 
be mounted directly on printed circuit cards. 

FEATURES: 
20 K ohms input resistance, each signal 
Four quadrant DC operation 
Frequency response 0 to 100 cps 
Product accuracy 0.5% or better, of full scale 
Operation over a temperature range of _55°C to + 100°C 
High shock and vibration resistance 

TYPICAL SPECIFICATIONS - TYPE SSM 1138-2 

Product Accuracy "0.5% of Ifull scale 

Input Signal #1 0 to ±IO V DC to 100 cps 
------

Input Signal #2 0 to ±IO V DC to 100 cps 

Input Resistance 20 K ohms. both signals 

Output 0 to 10 V DC ±5% to 10 K ohm load 

DC Power Requirements ±15 V DC 

Ambient Temperature Range - 55°C to + 100°C 

*INCLUDES TEMPERATURE DRIFT 

OVER SPECIFIED RANGE 

102 CONTAINER GROUND 
1 ;----- ----1 

SIGNAL #1 OJ<' : 
0' to ±5 V DC 2 I I 5 

0-+0--1 I 
3 I 

SIGNAL #2 Of' 
4 I 

: 1 10K 
: - '--.. 
: • SIMULATES 

'~. ___ ~J EXTERNAL LOAD 

+12VD~-6-- 9 6 -12VDC 
7 8 

TERMINALS: 
7-9 +15 V DC. 30 MA DC (max.) 
8-9 -IS V DC. 30 MA DC (max.) 
5-6 OUTPUT. 0 to ±1O V DC ±5%. ACROSS 10 K 
1-2 SIGNAL #1, 0 to±IO V DC RIN = 20 K 
3-4 SIGNAL #2, 0 to ±IO V DC RIN = 20 K 
10 CONTAINER GROUND ONLY 

Notes: Terminals 
2, 4, 6 and 9 are 
common internally 

There ;s 
No Substitute 
for Reliability 

GjM BULLETINS AVAILABLE - Micro Magnetic Demodulators (MMIOIX), Mini
aturized Magnetic Modulators (MMI03), Miniaturized Multiplying Modulators 
(MMI04). Miniaturized High-Stability Oscillators (MMI05). Micro Magnetic 
Multiplying Modulators (MMI06). Magnetic Relays (MMI07). Magnetic De
modulators (MMI08). Mkro Magnetic Multiplying and Dividing Modulators 
(MMI09). Micro Miniature Magnetic Division Modules (MMllO). Magnetic AC 
Line Regulator (MMlll) and Analog DC x DC Voltage Multiplier (MM112). 

GENERAL MAGNETICS • INC 
1358100mfield Ave., Bloqmfield, New Jersey07003-Tel. (201) 743-2700 

1034 See YELLOW SECTION for Local Offices, Phones eem /1969 
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Solid State Sine-Cosine 
Synchro Converter 

I" 11 

This new encapsulated circuit converts a 3-wire synchro 
input to a pair of d-c outputs proportional to the s-ine and 
cosine of the synchro angle. 

• Complete solid state construction. 

• Occupies a volume of only 3.2 cu. in. (Single Channel) 

• Operates over a wide temperature range. 

- ~ -_. i--t I ~.1·--1r-:-+-1TI :y:. -v+---+-+:; - --. ]- i~--

T--- . Jl 

TERMINAL 
1 SI 

2 S3 

3 S2 

4 R2 

5 R1 

6 + 15 V DC 

7 DC GROUND 

8 --15 V DC 

1 SI 

7 S3 

3 S2 

4 SINE 

5 COSINE 

6 SINE 

7 DC GROUND 

8 COSINE 

FUNCTION 
SYNCHRO INPUT d 

' lO%LL 

115VRMS I 5% (a) 

400 Hz 5% 

SYNCHRD INPUT =2 

llS U RMS 'lOooLL 
400Hz 5% 

OUTPUT =1 
lOY DC 
FULL SCALE OUTPUT 

OUTPUT -2 lOY DC 
FULL SCALE OUTPUT 

OUTPUT ~2 lOV DC 
FULL SCALE OUTPUT 

Typical Specifications 
Type DMD 1193-2 
Dual Channel Synchro Converter 

ACCURACY-Overall conversion accuracy 
6 minutes 

AMBIENT TEMPERATURE 
RANGE - Operating, -40°C to + lOO°C 

Storage, -62°C to -125°C 
APPLICATIONS - Analog computers 

Flight systems 
Fi re control 
Guided missiles 

DUAL CHANNEL SYNCHRO CONVERTER 
General Magnetics Model DMD 1193-2 
provides two (2) completely independent 
sine-cosine synchro converter circuits in 
one package. Overall conversion accuracy 
is six (6) minutes. Temperature range is 
-40°C to + 100°C. 

This new General Magnetics circuit converts a 3 wire synchro input to a pair of 
doc outputs proportional to the sine and cosine of the synchro angle. The circuit 
features complete solid state construction, occupies a volumfl of only 3.2 cubic 
inches and operates over a wide temperature range. Overall conversion accuracy 
defined by the tangent of the angle whose sine and cosine are generated is six (6) 
minutes. Models are available with both single and dual channel outputs. 

There is No Substitute 
for Reliability 

GENERAL MAGNETICS· INC 
135 Bloomfield Ave., Bloomfield, New Jersey 07003-Tel. (201) 743-2700 

See YELLOW SECTION for Local Offices, Phones 1035 
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G/M Solid State Magnetic 
. AC Line Regulators REG~JTlON 

.. For Unlimited 
Life and Superior 

Performance! 

0.1 % total line load regulation 
Capable of handling ±10% line frequency 

va riations without loss of regulation 
Output is a low distortion amplitude 

sinusoidal wave 
Efficient circuit design p'ermits 

low power consumption 
Small size - lightweight - rugged 
Capability of operating at any 

center frequency to 50 KHz 

TYPE UNITS 

AN ENTIRELY NEW TECHNOLOGY is utilized, which com
pletely eliminates resonant tuned AC circuits, no bulky in
ductors, capacitors or buck-boost transformers are needed 
to obtain a total AC line load and frequency regulation of 
0.1 %. The output is a clean sinusoidal wave form contain
ing low harmonic distortion. These G/M line regulators 
are particularly applicable to flight instruments, and an
alog and digital computers where an accurate and stable 
AC reference source is required. 

TYPICAL APPLICATIONS: 112201 
Specifications - Type MLR 1177-1 

LINE VOLTAGE, 

OUTPUT, 

LOAD, 
DISTORTION, 
REGULATION, 
D.C. POWER, 

115 V ±20% 
400 Hz ±10% 
115 V ±1% 400 Hz (includes 

initial setting accuracy) 
5 watts 
Less than 2% 
±O.20/0 
±28 V DC 

Specifications - Type MLR 1176-1 
LINE VOLTAGE, 

OUTPUT, 

LOAD, 
DISTORTION, 
REGULATION, 
D.C. POWER, 

26 V ±20% 
400 Hz ±10% 
26 V ±1 % 400 Hz (includes 

initial setting accuracy) 
1 watt 
Less than 2% 
±O.1% 
±15 V DC 

o l£) 
EI #4AS·30W-HP 

Magnetic Division Modules 5 
·IV ·4V 'sv *AC INPUT (NUMERATOR) 800 CPS 

I 
2 I !\ "-

I \. 
\ 

"- ........ These modules can be engineered to meet the most exacting requirements. 
They employ a new concept which eliminates high gain operation-al ampli
fiers and logarithmic circuitry previously used in electronic dividers. This 
means fewer components resulting in high reliability, excellent stability, 
micro-miniature size and lower cost. The combination of magnetic and 
semiconductol' circuitry results in analog division with accuracies of 1 % 
or better over wide environmental ranges. The output is an AC sinusoidal 
signal which is the quotient of an AC numerator and a DC denominator. 

6 '.4V 

\ \. 
1-"""'" ----........ 

Specifications - Type MDM 889·1 * 
EXCITATION (NUMERATOR), "Above specifications 

apply only to MDM 
889·1 and may be 
changed to fit exact 
requirements 

BIAS, 
OUTPUT LOAD, 

SIGNAL (DENOMINATOR), 
AMBIENT TEMPERATURE RANGE, 

0.4 V to 8 V , 800 Hz 
+30 V DC 
5K 
30 MV to 600 MV 
OOC to +10oC 

0 

Micro-miniature Size 
Completely Solid State 
Low Power Consumption 
Wide Numerator and 

Denominator Ranges 
Isolated Inputs 
Low Output Impedance 

These dependable analog computing modules are widely employed in flight sys
tems, fire control, analog computers, guided missiles, nuclear equipment, an
tennas and thousands of cont.rol systems. Micro-circuit, miniature, subminiature, 
standard and specials are available for proven reliability in linear division, trig 
function conversion, automatic gain control, etc., applications. 

GENERAL MAGNETICS· INC 
135 Bloomfield Ave., Bloomfield, New Jersey 07003 -Tel. (201) 743-2700 

See YELLOW SECTION for Local· Offices, Phones 

\. ;--- t--
'-... -
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DC SIGNAL MilLIVOLTS (DENOMINATOR) 

There is No Substitute 
for Reliability 

eem /1969 
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Full line of high quality industrial time count, control devices 
ELAPSED TIME INDICATORS 

EF BULLETIN HD·12 
Synchronous motor·driven, panel mounted non· 
resettable unit registers minutes and tenths, or 
hours and tenths. 6 digits. 120 or 240 VAC, 50 or 

~~dH~ar~~rnd~a~:{~r 2i:"l1d~?,~eter, unit depth 1.790" 

-------.. _------------------------
EN & ER BULLETIN HO·12 
Dust cover enclosed unit with round or square bezel. 
These meters read in minutes and tenths or hours 
and tenths. Can be resettable or non·resettable. 
Units operate on 120 or 240 VAC. 50 or 60 Hz. Bezel 
diameter 3Y,", Rd; 3.0", Sq. Unil depth 3%", 
barrel 2'%,' dia. 

7010·004 HERMETICALLY SEALEO 
MILITARY TYPE INDICATOR BULLETIN HO·12 
A very small, lightweight running time meter, her· 
metically sealed. Meets Mil specification require· 
ments per Mil·M·7793C and MiI·E·5272C. Life tested 
over 78,000 hours. Readout four digits plus tenths. 
Temperature range -55°C to +85°C. Round case 
1 %" square bezel, 23U4 11 deep, barrel diameter 
1Y,". 115 volts 400 Hz. Solder terminals. Shipping 
weight: % lb. Also available as ED 71 Commercial 
version 60 Hz. 

-----------------------------------------
ELECTRONIC SERIES QT11 SOLID STATE 

PANEL·MOUNT TIMERS BULLETIN QT·11 
Rugged, highly accurate. Adjustable time range. 
Internal load relay. Repeat accuracy :!:1 % of set 
value above 1 sec, even with voltage variations of 
:!:10%, temperature variations 0° to 60°C. Maximum 
reset time .050 seconds. Life expectancy up to 
10,000,000 operations, depending on load (1,000,000 
operations at rated load). 117 VAC 60 Hz. Screw 
terminal block. Size: 3%" sq. x 4Ys" 0, behind 
panel. Requires 3)/,." dia. mounting hole. Shipping 
weight: 2 Ibs. 

HAYDON QT21 SOLID STATE 
REAR MOUNTING TIMERS BULLETIN QT·21 
Moisture·resistant coated PC board. Knobradjustable 
time periods. Rear mounting. SPOT relay 10 amps, 
125 VAC resistive. Power input 117 volts, 60 Hz. 
Repeat accuracy :!:2% of set value under constant 
conditions of temperature and voltage. Power stand· 
ing on this timer has no damaging effect. Maximum 
reset time 130 milliseconds. Dial accuracy 10% of 
full scale. '14" male spade terminals. Size: 3'Vs" 
x 25h:l' X 3%". Two 71'6/1 X ~6" slotted mounting 
holes on 2%" centers. Average weight, 1 lb. 

HAYDON QT52 SOLID STATE OCTAL 
PLUG TIMERS BULLETIN QT-52 
Basically same specifications as QT21, except has 
octal plug mounting and DPDT relay. Size: 4%:' x 
3U,' x 2Ys". 

------_.------_ ....•.... --_ .. __ ......... . 
ELECTRICAL RESET TIMERS 

SERIES DA TIME DELAY TIMERS, 
REAR MOUNTING BULLETiN HD·12 
Type OA11. Manually adjustable by knob. Apply 
wherever delay, Interval or repeat cycle timing func· 
tions are required (repeat cycle requires two units). 
Resets to start position wl,en power is removed. 
SPOT switch rated 20 amps. 125 or 250 VAC, reo 
slstlve; solder lug terminals. Min. setting 0 sec. Re· 
peat accuracy :!:l-O % of total time range. 5 watt 
motor. 120 VAC 60 Hz. U/L listed. Size: 3%" W x 
2'~,' D x 3)10" H. Weight, 1)1, Ibs. 
Type DA21. Same as DAll but with locknut adjust· 
ment to eliminate tampering. 

SERIES DP11 PANEL MOUNTING 
RESET TIMER BULLETIN HO·12 
Adjustable time range by simple pOinter knob. Ap· 
ply wherever delay, interval or repeat cycle timing 
are needed. Readout of elapsed time by pointer in 
center of knob. Unit resets to start position when 
power is removed. 125 or 250 VAC resistive. Timing 
motor rated 5 watts max. 120 VAC 60 Hz. Repeat 
accuracy :!:1 % of total time range. Screw terminals. 
Size 3~,' sq. x 3%," D., behind panel; requires 
3Jj,' dia. mounting hole cut. 

--------------------_.-------------------
BN41 (INTERVAL) AND BN42 (DELAY) 
PANEL MOUNT BULLETIN HD·12 
Dial and setting knob with readout of elapsed time 
by pointer in center of knob. SPOT relay rated 10 
amps at 125 or 250 VAC. Timing motor rated 5 watts 
max. 120 VAC 60 Hz. Repeat accuracy :!:% of 1 % 
of total time range. Screw terminal block. Size: 
3~,' sq. x 4%" D.; behind panel. Requires 3Jj,' 
dia. mounting hole. 

-------------_._------------... _---------
SERIES BI·12 PUSH·BUTTON 
INTERVAL TiMER' BULLETIN BI 
Panel·mount timer. Timing interval is initiated by 
manually setting knob to selected position and man· 
ually depressing the push button. Readout of elapsed 
time by painter in center of setting knob. Instant 
reset to start position automatically. SPOT SWitch 
rated 15 amps, 125 or 250 VAC resistive. 120 VAC 
60 Hz. Repeat accuracy :!:y, % of fUll scale. Com· 
bination spade and solder lugs size: 3~,' Sq x 
2'%," 0, behind panel; requires 3Jj,' dia. mount· 
ing hole. Weight: 1Y, Ibs. 

_._-------------_._---------------_._._--

TIMING MOTORS 

SERIES RE62 REPEAT CYCLE 
MUL TI·CAM TIMERS 
BULLETIN HO·12 
Run continuously, repeating set 
cycles of multiple switching opera· 
tions as long as motor is energized. 
Complete unit requires one motor 
and one or more switch stacks. Two· 
switch unit size 2~,' H x 3%," W x 
3U," 0; add 'X,' to depth for each 
additional switch. 

MA26 BULLETIN MA 
The MP26 is a hysteresis type motor design'ed for 
timing operations. Power output is 6 oz./in. at 1 
RPM 60 Hz. Output shaft speeds are available from 
1 rev per month to 60 RPM. 450 RPM without gear· 
train @ 60 Hz. Output shafts are available in four 
standard, plus many special configurations in round, 
flatted, knurled, and with cross·drilled hole. Oper· 
ating voltage ranges are 24, 120 and 240 VAC. 
Frictions are available for manual turning of shaft 
below 15 RPM. MP26 has standard Rear shape gear 
housing and mounting flange. Mounting holes are on 
1.875" centers. 

._-----------------------_._-------------
MP20 POWER MOrOR BULLETIN MP·20 
This timing size synchronous AC motor has an out· 
put rating of 200 oz,/in. @ 1 RPM over the range 
of 103 to 132 VAC or 206 to 264 VAC at 60 Hz. 
Guaranteed minimum running life 10,000 hours. Out· 
put shaft speeds 1, 2, 3, 4, 5, 6, 10, 15, 20, 30 
and 60 RPM. Output shaft available in 2 standard 
types, long round and long with flat, for 'other can· 
figurations consult factory. Mounting standard pear 
shape holes on 17/s" centers. Rotation can be CW or 
CCW. . 

----------------.... _--------------------

GENERAL TIME 
Progress in the World of Time 

INDUSTRIAL CONTROLS DIVISION 
Torrington, Connecticut 06790 (203) 482-4481 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1037 
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MODEL 
589 

-MODEL 
597 

MODEL 
603 

MODEL 
590 

A MAJOR BREAKTHROUGH IN TIMING the timing period, sufficient to trigger an SCR or Transistor. Input 
currents range from 5 ,<A to 2.7 Ma. 

Now available from GIBBS - two unique types of Timing Devices 
called Electrolytic CEllS or COUlOMETERS. The timing capability of 
these units range from thirty seconds to many months. For the first 
time, the Design Engineer can specify just one type of timing device 
that is infinitely variable to accommodate a truly wide range of timing 
intervals, and meets all military environmental requirements. 

GI BBS Electrolytic Cells are ideal for use where a predetermined time 
action is required. Applications include: Signal when maintenance is 
due; Indicate conclusion of warranty; End-of-life Indicator; Sonobuoy 
scuttling; Airframe Inspections, Ordnance Safety and Arming; or any 
timing function ranging from 30 seconds to many months where small 
size, low cost, ruggedness, accuracy and low current consumption are 
desirable. GIBBS Electrolytic CEllS are available in two classifications; mechani

cal switching and impedance-change switching. Both classi.fications 
,/Ire dependent on a simple current/time relationship for their opera
tion, and are specified in terms of "ampere-hour" capacity. The me
chanical switching devices mechanically close (or open) switch con
tacts at the end of the timing period. The impedance change cells 
exhibit approximately a 10 to 1 change in impedance at the end of 

GIBBS Electrolytic CEllS are almost perfect current/time integrators 
and respond accurately to any input - steady state,. pulse, square 
wave, triangular, etc. Because of this unique integration capability, 
the designer can successfully work with almost any number of inputs 
to accurately monitor system operating conditions. SEND FOR FREE 
DATA AND ENGINEERING APPLICATION NOTES. 

Model 
Number 

589-50 ... 589-100 
'" z .589-500 '" '"' u 589-1000 ... 
u 589-1500 z 
'" co 589-2500 ... 
"- 589-2650 ! 

589-3200 

590-75-
2650 

'" 597 z 
;: 
u 
t-

it 598 II) 

-' 

'" u 
Z 601 '" '"' .., ... 
~ 603 

II) 
1038 

SPECIFICATIONS - GIBBS ELECTROLYTIC CELLS 
Capacity Time Operating 

Microamp. Hour. Hour. Accuracy Size, Inches (body) Temperature Application - Operation 

50' 1-10 ±5 % 0.310" dia. x 0.550" -55°C to +76°C 

100 2-20 ±5% 0.310" dia. x 0.550" -55°C to +76°C 

500 4-50 ±S% 0.310" dia. x 0.550" -55°C to +76°C Cell voltage triggers semiconduc-
tor circuit at end of timing 

1000 8-100 ±5% 0.310" dia. x 0.550" -55°C to +76°C period . Impedance-change type. 
1500 12-150 ±5 % 0.310" dia. x 0.550" -55°C to +76°C Characteristic Z = 100 ohms be-
2500 20-250 ±S% 0.310" dia. x 0.550" -55°C to +76°C fore time-out, 50K after. 

2650 100-720 ±5 % 0.310" dia. x 0.550" -23°C to +76°C 

3200 100-800 ±5 % 0.310" dia. x 0.550" -23°C to +76°C 

75-Anode #1 1.5-15.0 ±5% 0.310" dia. x 0.550" -23°C to +76°C Dual anode- cell-combines long, 
2650-Anode #2 100-720 ±5 % short times same ,unit. 

5350 30 sec.- ±15% .625" dia. x 1.50" -20°C to +38°C 
Operates mechanical switch -

10 days Close circuit at end of time period. 

5350 1-240 ±15% .625" dia. x 2.25" -20°C to +38°C 
Operates air valve - opens pas-
sage at end of time period. 

5350 1-240 ±1O% .812" dia. x 1.125" -40°C to +76°C 
Operates mechanical switch-
Close circuit at end of time period. 

5350 1-240 ±1O% . 812" dia. x .812" -40°C to +76°C Operates stab detonator . 

GIBBS ULTRA-HIGH RELIABILITY DIGITAL COUNTERS 
• TESTED BEYOND 100 

MILLION OPERATIONS 

• DIGITAL READOUT 

• INSTANTANEOUS RESET 

• HIGH SPEED INPUT 

• ULTRA-HIGH RELIABILITY 

This counter has been tested to over 100 million opera
tions: Operating from pulse rates to 10 pps or more, its 
unique design features insure extremely long life, and 
guarantee rapid, ultra reliable reset operation. It may 
be preset to any given digit and reset by front panel 
actuation or remote electrical control. Easily adaptable 
to other numbering systems as well as base ten, time-of
day readout such as 23:59 is readily provided. Four and 
six digit models are standard - others are available on 
special order. Write for additional information. 

GIBBS mAnUFAETURlnG & RISEAREH EORPORATIOn 
SUBSIDIARY OF HAMMOND CORPORATION I JANESVILLE. WISCONSIN ~3545 I (608) 754-4467 

See YELLOW SECTION for Local Offices, Phones eem/ J969 



UNIVERSAL TIMING MODULES ----------------. 

SERIES TMP 
Series TMP Time Delay Modules 
are available in "on-operate" 
and lIon-release" configurations 
with two time delay and three 
standard input voltage ranges. 
The time is externally adjustable 
within the two ranges from 1/2 
to 100 seconds and 100 to 300 
seconds. Repeatability is :'::1 per
cent under normal conditions. 
Life expectancy is in excess of 
one-million cycles. Standard in
put voltages are 24VAC, 115VAC 
and 24VDC. Other ranges are 
available as options. The unit is 
terminated in an octal plug for 
quick mounting and remote con
trol of relays. 

SERIES TMT 
Series TMT Time Delay Modules 
are designed to permit a relay to 
be mounted directly onto the 
module or to permit stacking of 
TO modules for extended time 
delay periods. The unit can also 
be soldered directly to a printed 
circuit board if desired. Modules 
provides "on-operate" or "on
release" operation at input volt
ages of 24VAC, 115VAC and 
24VDC. Other input voltages are 
available as an option. The time 
delay is externally adjustable 
within ranges of '/2 to 100 
seconds and 100 to 300 seconds. 
Repeatability is :'::1 percent 
under normal conditions. Life ex
pectancy is in excess of one 
million cycles. 

TIME DELAY RELAYS ------------------....... 

SERIES TOO 
Although it incorporates many 
features of more expensive units, 
California Guardian's Series TOO 
is the most economical 115VRMS 
solid-state time-delay on the mar
ket. Time delay is adjustable 
from 0.5 to 30 seconds and is 
controlled by a ten-turn poten
tiometer. The multi-turn poten
tiometer provides high resolu
tion, easy reset and accuracy. 
Series TDO time delays are built 
to U/L standards. The unit 
terminates in a standard octal 
plug for easy mounting. It is ac
curate within 10 percent of a 
nominal setting over it's entire 
temperature range. 

SERIES TO 
Similar to high-priced military 
units, the lower-cost series TO 
is the most accurate and com
pact time-delay relay available 
from stock. Six models for 
24VDC to 115VRMS provide de
lays from 0.5 to 180 seconds. 
Silicon semi-conductors and tan
talum capaCitors are utilized for 
reliability. A 15-turn screw-type 
potentiometer provides high reso
lution and accuracy. Recessed 
screw prevents inadvertent chang
ing of time delay setting. Ac
curacy is 5 percent of nominal 
setting over it's complete tem
perature and voltage range. Re
peatability is 2 percent after a 
line interruption of 50 milli
seconds. DC units are polarity 
protected. 

CONTROLLED SENSORS -------SPECIAL ASSEMBLIES --------1 

eem/1969 

California Guardian's line of solid 
state controlled sensors and pro
tective devices is the broadest 
available. Designed for the in
strumentation and power equip
ment industries, sensors are 
available for 3-phase average 
sensingi over-voltage sensingi 
close differential voltage sensing; 
phase rotation sensing; and over
frequency and under-frequency 
sensing. Sensors are non-latching, 
may be interwired with a latch
ing relay, or wired for self latch
ing and pushbutton start and re
set. The unit can be socket 
mounted or chassis mounted and 
wired with quick disconnect or 
soldered connections. Voltage and 
frequency sensors are transient 
protected. 

California Guardian will design 
any trpe of speCial sensor or 
contra assembly. In most cases, 
circuitry has already been de
signed which eliminates en~i
nee ring costs. For xour spec lSI 
circuits, contact Cailironia Guar
dian. Our engineerin~ department 
will give your requirements im
mediate attention. 
The unit shown is an undervolt
age sensing relay alarm designed 
for power utility use. 

See YELLOW SECTION for Local Offices, Phones 1039 
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AWHcOMPANY TIMING & CONTROL DEVICES 
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STEPPER MOTORS 

A wide range of stepper motors, operating 
from simple pulse control circuits or elec
tronic logic circuits. Miniature, high-torque, 
general duty, MI L-5PEC, industrial and com
mercial models - unidirectional or bi-direc
tional. Over 150 gear reductions available. 

These steppers respond in discrete shaft 
angle increments to pulsed inputs. Some of 
their uses are driving counters, positioning, 
synchros, pots, or rotary devices; driving 
cams, actuators, drums, or charts. They 
can be used for integrating, timing, data 
transfer, count or position memory, and for 
digital/analog conversion. 

Low-cost, efficient units areavaililble 
from The A. W. Haydon Co. to fit your 
application. 

REPEAT CYCLE TIMERS 

Both electromechanical and electronic 
low-cost industrial types handle up to 25 
amp load. Standard motor-driven timers 
have up to 12 switches, cycle times from one 
second to five days. Sub-miniature units 
afford small size and lightweight pll!s ability 
to meet MIL spec environ menta Is. 

Electronic timers feature versatility and 
fast timing capabilities for both industrial 
and military use. Typical industrial unit 
shown has solid state circuitry and has 
adjustable "on-off" times, which can be 
varied from 0.5 to 100 seconds indepen
dently. Fixed cycle time units capable of 
handling 100 amp loads can be supplied. 

All repeat cycle timers available in AC 
and DC. The A. W. Haydon Co. welcomes 
special problems. 

ELAPSED TIME INDICATORS 

The A. W. Haydon CQ. offers a complete 
line of elapsed time indicators for both indus
trial and military applications. These units 
dependably record the operating time of any 
mechanism. The industrial indicator shown 
measures only 37/64" square X 1 1/4" long 
and is available with a front or side readout. 

Also - miniature, subminiature, and 
microminiature military type units. Hermeti
cally sealed, reset and non-reset types, 
available in 50, 50, or 400 Hz AC models 
and governed or ungoverned DC versions. 

TIME DELAY RELAYS 

A broad line of electromechanical and 
electronic timers for industrial and military 
applications. Available in AC and DC, 
fixed or adjustable delay times. Motor
driven units are ideally su ited for mult i
switch requirements where fixed delay times 
between a number of circuits are required. 
Progress-indicating type (shown) has con
venient knob adjustment, time remaining 
indicator, al')deasily read dial. 

Solid state timing assemblies consist of 
an RC delay with a bridge-type pick-off 
networt< built into a high density welded 
module. Where size, weight, extreme 
environmental conditions, or very short 
delay times are required, these electronic 
units are particularly appropriate. 

TIMING AND DRIVE MOTORS 
The A. W. Haydon Co. offers fifty three 

serieS of standard and special motors with a 
wide range of gear reductions. Quiet; self
starting, reversible, synchronous AC motors;' 
all standard frequencies from 25 to 400 Hz. 
DC motors offer high starting torque, speed 
adjustable with voltage, easy reversibility, 
'low power consumptio,n. Hollow rotor de
sign eliminates iron and prevents cogging, 
providing smooth, low'voltage starts and 
more constant speed under load variations. 
Chronometrically governed DC motors main
tain constant speed from no load to full 
load, with Voltage variations as great as 
±. 20%. 

"I3ITE" INDICATORS 
Microminiature BITE (Built-In-Test 

Equipment) indi'cators continuously monitor 
electrical or electronic circuits and give a 
visual warning of faulty performance. Even 
transient failures are indicated and are re
tained by means of magnetic latching until 
a reset signal is applied. These ind icators 
elminate the need 'for special test instru
ments, trouble-shooting' time, and highly 
trained personnel. They respond to a pulse 
width of ,15 milliseconds and use power only 
to transfer the visual signal from "normal" to 
"malfunction". Round or rectangular 
models. All meet MIL-E-5400H (ASG) 
Class 1-A Equipment. ' 

COUNTERS 
Mechanical and electrical counters for 

OEM and military applications. Mechanical 
counters are available in various sizes and 
with any number of drums required. They 
are all of external pinion design, allowing 
high speed operation. They are highly ac
curate and have a long service life without 
maintenance or lubrication. 

All mechanical counters can be furnished 
with suitable engines for electrically powered 
applications. Solenoids, timing motors, and 
stepper motors can be used, either unidirec
tional or bi-directional. Options: electric or 
manual preset or reset; internal switching; 
type of enclosure, including hermetically 
sealed; various mounting configurations; op
erating voltage and frequency. Also avail
able are microminiature count~s for mili-, 
tary/aerospace applications. 

TIME CODE GENERATORS 
Electronic and electromechanical time 

code generators for aircraft, missile, ground 
support, and industrial applications. Typical 
electronic system shown provides illuminated 
visual readout plus modified IRIG, PARSET, 
and HUACHUCA codes. Other units manu
factured by The A. W. Haydon Co. 'inClude 
Time of Year Generator, Elapsed Time Gen' 
erator, etc. Accuracies up to 1 part in 10S 
are possible. 

Electromechanical units use a synchro
nous motor-driven switch for a time base, and 
supply straight decimal or binary coded deci
mal switch patterns, rapidly stepped to pro
vide digital time inputs to data handling 
equipment. Visual readout counter display. 
Readings from seconds to 369 days. 

Other Time Code Generators to your 
specifications., 

232 North Elm Street 
Waterbury, Conn. 06720 

See E EM for local 
Representatives in U. S. 

In Europe: 5.1. polymotor • 29 Av. Paul Henri Spalk • Brussels 7 • Tel. 23.40.83 
Timing & Stepper -Motors • Electromechanical & Electronic Timing Devices • Systems 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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HECON QUALITY COUNTS 
A Complete Line of High Performance Electro-Magnetic Counters 

eem/1969 

Hecon counters do more than count.They 
are highly reliable control devices that exercise 
control by counting. 

Our exclusive building block design per
mits many system variations and applications. 
Used as an individual control instrument, or as 

F 043 TOTALIZING 
COUNTER 
Modular 6 digit plug-in 
unit, with either manual 
or electrical reset
speeds up to 60 counts 
per second-life in ex
cess of 200 million oper
ations. 

part of a control system, Hecon counters can solve 
your control problems. 

For reliable, low cost digital control sys
tems, only Hecon offers a complete line of high 
performance electro-magnetic counters featuring 
closed loop design. 

FE 043 SUBTRACTING 
PREDETERMINING 
COUNTER 
Modular 4 digit plug-in 
counter features easy 
push button preset and 
optional presignal. Avail
able with manual/elec
tric reset and automatic 
recycling. Speeds up 'to 
40 CPS-I ife in excess of 
200 million operations. 

FA 043 
PREDETERMINING 
COUNTER 
Modular 6 digit plug-in 
unit, with manual, electri
calor automatic reset. 
for speeds up to 35 
counts per second-life 
in excess of 200 million 
operations. 

Hecan engineers can help you solve your counting and control problems with Hecon high performance counters-reliably and economically. 
Write or call today for full information on these and other Hecon counters. 

HECON CORPORATION 31 Park Road, New Shrewsbury, New Jersey, (201) 542-9200 TELEX 13-223 

See YELLOW SECTION for Local Offices, Phones 1041 
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Automatic motion control in manufacturing, assembly 
& packaging? in production machinery & machine tools? 
in electronics & data processing? in research and development? 
welding? graphic arts & printing? or instrumentation? 

ICON: your complete, ready source 
for direct digital positioning! 

ICON automatic systems, subsystems and modules and 
know-hDw in stepping motor technology can help you 
automate your plant and products simply and eco
nomically! 

ICON AUTOMATIC MOTION CONTROL SYSTEMS INCLUDE 

ELECTRO HYDRAULIC MULTI-AXIS STEPPER 
PROGRAMMERS & DRIVE UNITS PULSE MOTORS 

a complete line of high power 
motors built by Fujitsu, Ltd., for direct 
digital positioning in heavy applica
tions such as machine tools, textile 
and printing machinery, welders, type
setters, automated production machin
ery, etc. Torque output exceeds 500 
in-Ibs. at 2000 steps per second. 
Power ranges from .8 to 6 HP at 8000 
steps per second. 

HIGH SPEED ELECTRIC 
STEPPER MOTORS 

... variable reluctance steppers that 
are the fastest, most advanced digital 
actuators in America, today. Available 
in a wide range of torques with error
free response rates of 2000 pps, and 
running speeds in excess of 10,000 
pps. 

DIGITAL SYSTEM POSITIONING 
MODULES 

... for the engineer who wants to 
design and package his own position
ing control system. A full line of solid
state driver modules for most stepping 
motors, plus general purpose system 
logic modules using NAND logic. 

· .. Icon Series 400 positioning sys
tems emphasize high motor perform
ance and input flexibility. Able to drive 
up to 6 independent steppers of any 
type. Accept inputs ranging from 
switch closure to computer. Readily 
interface with other system elements. 

NUMERICAllY-CONTROLLED 
X-Y TABLES 

· .. two complete lines of X-Y tables 
covering the motion range from 2" x 
2" through 12" x 12". Speeds in ex
cess of 2 ips, resolution of .001 inch. 
Ideal for automation of production, 
assembly and test. Many control 
options available. 

HIGH SPEED NUMERICAL 
CONTROL SYSTEMS 

· .. with extremely reliable I.C. logic, 
very flexible program structure. Ad
vanced, low-cost control for a wide 
range of automatic 2 or 3 axis point
to-point positioning applications. 
Open-loop, all-digital design for simple 
application, operation, service. 

LEADERS IN DIGITAL MOTIDN 

• Le· FOR THE ANSWERS AND ACTION IN POSITIONING CONTROLS ... ASK ICONI 

COR P 0 RAT ION 156 Sixth Street, Cambridge, Massacnusetts 02142 Telephone, 617/668·5400 

1042 See YELLOW SECTION for Local Offices, Phones eem 11969 



ITRON COUNTER-TIMERS provide maximum per
formance and versatility for general-purpose time 
or frequency measurements up to 20 MHz. Their 
low costs are the result of large-scale production 
economies and the use of medium-scale integrated 
circuits rather than performance limitations. All of 
the performance and functions you expect from a 
general-purpose counter-timer are included. The 
Series 600 Counter-Timers each contain an oper-

SERIES 600 

SECTION 2200 

limn 
ating/specifications brochure in a pocket built into 
the instrument to insure maximum benefit of the 
versati Ie design. Performance advancements in
clude automatic sensitivity, syncrostart, extended 
range and an isolated input option. ITRON instru
ments are designed to be reliable through the use 
of quality components and maintainable through 
quick-access cases. A calibration record is kept 
within the instrument for immediate referral. 

COUNTER -TIMERS 
COUNTER TIMERS-GENERAL PURPOSE, VERSATILE, LOW COST 

Functions: Frequency, Period, Multiple Periods, Time Interval, Cumulative Time 
Interval, Ratio, Multiple Ratio, Scale, Totalize, Cumulative Totalize, Gen
erate, Stopwatch. 

Range: DC to 20 MHz. 
Digits: 5 and 6, + Extended Range. 
Sensitivity: To 50 mVrms. Some are automatic. 
Input Channels: Dual and single channels available. 
Time Base: Crystal reference, 3 x 10-5 to 3 X 10-7• 

Size: Half rack. 
Configuration: Portable or rack mount. 
Options: Isolated inputs, BCD outputs, programming. 

SPECIAl. 
COUNTERS AND TIMERS - SPECIAL PURPOSE, OEM 

Functions: Frequency, Deviation, Bi-Directional, Multi-Channel, Variable Time 
Base, Preset. 

Range: DC to 40 MHz. 
Packaging: Custom. 

ITRON DIGITAL FREQUENCY METERS are specifi
cally designed to measure low frequencies direct, 
with no calculations. A signal frequency such as 
60 Hz is displayed as 60.000 with continuous reso
lution. Tracking logic is employed to eliminate long 

SERIES 740 
DIGITAl. 

FREQUENCY METERS - HIGH RESOLUTION, LOW FREQUENCY 
Functions: Frequency, Period, RPM. 
Resolution: 0.001 % Full Scale (1 x 10-3 Hz basic). 
Range: 5 Hz to 15 MHz. 
Ranges Full Scale: 150.000 Hz, 1500.00 Hz, 15.0000 kHz, 

150.000 kHz, 1.50000 MHz, 15.0000 MHz. 
Ranging: Automatic. 
Accuracy: ±0.003% Full Scale. 
Sensitivity: 50 mVrms automatic. 
logic: Continuous tracking. 
Analog Output: Buffered 0-100 mY proportionate. 
Size: Three-quarter rack. 
Configuration: Portable or rack mount. 
Options: BCD outputs. 

From 
$500. 

gate times and reset-recount interruptions. An ana
log output proportionate to segments of the signal 
frequency is available for continuous recording. 
Other performance advancements include auto
matic sensitivity and automatic ranging. 

DIGITAL FREQUENCY METERS 

From 
$1,500. 

IrBON CORPORATION • 11675 Sorrento Valley Road • San Diego, California 92121 • Tel. (714) 453-5300 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1043 
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SPEED-INDEPENDENT MAGNETIC PICK-UP 
The 8-12S Magnetic Pick-up is the first of a family of devices from ISC/Magnetics with output voltage 
amplitudes that are independent of the rate of change to the externa~ magnetic field. This charac
teristic and its relatively low output impedance result in a device ideqlly suited for use with transistor 
circuitry of the typ~ often found in flow control and computer periphera} equipments for Static as 
well as Dynamic sensing. 

Typical output using a 20 pitch ferrous gear at a sensing distance of 0.020 inches is 1 V peak to peak at 
an ouput impedance of 500 ohms. 

MAGNETICS [i Islcl DIVISION 

instrument systems corporation 

770 Park Avenue, Huntington, N. Y. 11743 

(516) 423-6200 TWX 510-226-6983 Cable INSSYSTHTGH 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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MALLORY INDUSTRIAL TIMERS 

Series MIT 

Series IT 

Miniature Industrial Sequence 
Programmers 
This small-size timer does big-size 
jobs. Measures only 23/8 /1 x 27/8" X 
2%" including the motor. Comes 
with one or two cams, either adjust
able or fixed. Select a cycle, from 
seconds to hours, change it with a 
simple manual adjustment. Designed 
for industrial service as interval or 
cycle timer. 

Multi-cam Industrial Sequence Programmer 
Simple, quick, convenient. That's what it's like to change 
the cycle of this Mallory adjustable cam industrial timer. 
All you do is pull the spring-loaded cams apart, reposition 
to the cycle you want, let go ... and you new cycle is 
locked in place. Changes as small as two degrees give 
flexibility to any automated product. The basic timer 
design comes in units of 5, 10 or 15 cams with virtually 
any time cycle and circuitry you need. Enclosed snap
action switches, tested for 1 million cycles, are rated 
15 amps, 125 VAC. 

Electronic assemblies
complete engineering and 
production facilities for de
sign and manufacturing of 
special components. 

Series SD 

Series LRT 

Compact - Heavy Duty Timers 
Switches four 25-amp circuits and a 
lO-amp circuit. The 3" x 3" x 1" size 
lets it fit behind a panel or inside 
a console. Designed for long-life, 
heavy-current appl ications such as 
dryers, furnaces, copying machines, 
battery chargers. Comes in a wide 
variety of time cycles and physical 
configurations. 

Interval Timer 
A compact, versatile hand-set 
electric timer. Heavy duty, 15 
amp, rated switches provide a 
wide variety of switching func

tions. A neutral, or "center-off" switch position is available, 
as is a double upper ("make-make") configuration. 

Setting the desired interval may be done by turning 
the shaft in either direction ... even during a timing cycle. 
Many standard cams along with the wide range selection 
allow the LRT to meet most OEM dial layout specifications 
easily, without tooling. 

"Hold" feature is available, allowing a non-timed setting 
during which the load under control is "on". 
Applications include: hair dryers, heat lamps, blenders, 
battery chargers, food warmers, conveyor feeds, barn 
heaters, therapy machines, sterilizers and many others. 

SPECIFICATIONS 
OVERALL DIMENSIONS 

2" dia. x 13/4" 
AVAILABLE SWITCHING 

SPST. SPOT, SPOT with 
neutral or double make 
positions (see other side) 

SWITCH RATING 
15 amp. 125/250 VAC 
'12 HP, 125/250 VAC 

MOUNTING 
Threaded bushing 

TIMING MOTOR 
Permanent magnet, 120 VAC, 
60 Hz (standard) 
24 to 240 VAC available
also 50 Hz 

SHAFT ROTATION 
Counter clockwise (standard), 
clockwise on request 

TERMINALS 
~6'1 flag on one lead, other 
stripped (standard) 

TIME CYCLES AVAILABLE 

More than 100 other speeds, not listed above, are available. 

Series BST 

Solid State Timer 
All solid state reset interval timer. 
No moving parts. High repeat ac
curacy over a wide range of tem
perature and voltage. Rugged 
housing permits easy mounting 
and connections. Timer and power 
output ci rcu its protected aga i nst 
transient surges, noise. Ranges to 
five minutes. 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MAiIORY MALLORY TIMERS COMPANY 
a division of P. R. MALLORY & CO. INC. 

3029 E. Washington St., Indianapolis. Indiana 46206; Telephone: 317-63f:i-G:3G3 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1045 
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Alarm, Control, Measurement Modules 

Fig. 1 Fig. 2 

ALARM DEVICES 
LK·l Ac Amplitude Alarm - Provides relay closure when 
input signal level exceeds preset value. Threshold level 
20· 100mV., 2 to 5000 Hz. Figure 1, 4" x 6" p.c. card. 

PK·l Phase Sequence Alarm - Furnishes energizing signal 
for external relay when phase relationship is correct in 2· 
phase 90° systems. 800 to 1200 Hz range. Other frequency 
ranges to order. Figure 2. 

SK·l Frequency Alarm and Relay - Provides relay closure 
when signal frequency corresponds to preset value anywhere 
in 10 Hz to 10 kHz range. 4" x 6" p.c. card. 

TK·l Temperature Alarm - Furnishes energizing signal for 
external relay when temperature is between two preset 
limits. 

CONTROL DEVICES 
OS Phase Shifter - Dc signal or resistance value determines 
phase shift at fixed frequency. 

MF Ac Modulator·Filter - Furnishes low distortion signal at 
amplitude determined by dc control voltage. Fixed frequency 
in 60 Hz to 10 kHz range. 

TC Temperature Controller - Close tolerance control with 
digitally set or fixed control temperature. 

CONVERTERS - DC TO PARAMETER 
OF 3101 Voltage to Frequency Converter - Furnishes output 
pulses at a repetition rate proportional to dc input level. 
Scale factor is 1 kHz/V from O· 10 V dc. Linearity better 
than ±2 Hz. Figure 2. 

OS Dc to Phase - See DS under Control Devices. 
MF Dc to Ac Amplitude - See MF under Control Devices. 

SIGNAL SOURCES DC 
High stability, line isolated 

RS·l0 Dc Voltage Reference Source - Output 10 V dc, 
0·10 mA, 0.01 % stability for input of 105·125 V rms, 
55·500 Hz. 4" X 6" p.c. card. 

VS·510 Programmable Dc Voltage Source - Output 0·35 V 
dc, o· 100 mA programmed by external resistor. Four·ter
minal sensing, short-circuit protected. 4" x 6" p.c. card. 

,......... it I ... 
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Fig. 3 Fig. 4 

SIGNAL SOURCES AC 
VS·410 In·Phase Reference Source - Output 10 V rms 
±0.1 % at 0° or 180° with respect to input 26 V rms ±20%, 
350 - 5000 Hz. Figure 3. 

VS·420 Quadrature Reference Source - Same as VS-410 
except + or -90°. Figure 3. 

VS·430 Ac Voltage Programmable Source - Multiple preset, 
relay-selected, programmable output levels at 0° to 180° 
with respect to 10 V ±0.1 % input, 350 - 5000 Hz. 

VS·440 Ac Voltage and Phase Programmable Source - Mul
tiple outputs preset, relay-selected programmable levels and 
phase angles between 0° and 360° with respect to 10 V 
±0.1 % input, 350 - 5000 Hz. 

VS·450 Ac Continuously Programmable Voltage Source -
Output adjustable 0 - 32 V rms by means of external 
potentiometer at 0° or 180° with respect to input of 26 V 
rms ±20%, 350 - 2000 Hz. 

CONVERTERS - PARAMETER TO DC 
FD·l Frequency to Dc Converter - Has dc output propor
tional to frequency input over 0-10 kHz range. Linearity 
0.1%. 

PM·2 Phase Computer - Supplies de output proportional to 
phase difference. Consists of 2 zero-crossing detectors and 1 
phase comparator (described below), power supply and in· 
terconnctions. 5 cards with mounting. Figure 4. 

PR·7 Ac to Dc Converter - Precision operational rectifier 
accepts inputs from 60 Hz to 10 kHz and furnishes dc out
put proportional to input. Linearity 0.1% Figure 2. 

TV-2 Pulse Phase Comparator - Supplies dc voltage propor
tional to phase difference between 2 square waves. Scale 
factor to 0.1 V / ° over 0° - 360° range. 4" x 6" p.c. card. 

XD-3 Zero Crossing Detector - Supplies positive-going pulses 
at positive-going zero crossings of input waveform. For wide
band applications over input range from 1- 125 V rms. 
4" x 6/1 p.c. card. 

XD·4 - Same as XD-3 but works down to 100 pV input level. 
4" x 6" p.c. card. 

If standard units do not meet your requirements, please send 
us your specifications indicating quantity for quotation. 

SEE SECTION 4000 FOR PRECISION POWER SOURCES 
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HALL TRON POWER COMPUTER 

HALL TRON POWER 
COMPUTERS 
OR WATT TRANSDUCERS 

The Halltron Power Computer provides a d.c. output signal propor
tional to the true power consumed by the load. Single and three 
phase units have fast response needed for sinusoidal or chopped 
waveforms and have an output which is electrically isolated from 
supply lines. 

HALLTRON 
D_C. TO KILOHERTZ 
CURRENT TRANSDUCERS 

Units with 100, 200, 400, 600, 1000 and 2000 ampere ratings, having 
d.c. to 5 Kilohertz response, an output of 50 millivolts, 1% linearity, 
and temperature effects less than 1 % are stock items. 
other units can be supplied for special requirements such as BOOO 
ampere split-core units with associated power supply-amplifier to 
provide 0 to 10 Volt output. 

WIDEBAND 
HALLTRON CLAMP-ON 
CURRENT TRANSDUCERS 
These new unique wide-band clamp-on current transducers provide 
an output signal proportional to enclosed current in the d.c. to 
megahertz range. The less than 1 microsecond rise time makes these 
units ideally suited for motor testing, inverter testing, power supply 
monitoring, automotive applications or other areas where interruption 
of high current lines is undesirable. 

HALLTRON TRUE PRODUCT MULTIPLIER 
O.S.I.'s Halltron, true-product multipliers pro· 
vide an electrical output which is the product 
of two input currents which may be ± d.c. 
or time-dependent. High linearity and low-noise 
properties insure optimum performance in 
critical circuit applications. All units are 
supplied in hermetically sealed packages with, 
in most cases, dual ma~netic mputs so that 
senes or parallel operation can be obtained 
to satisfy various input requirements. 

MODEL INPUT 1 INPUT 2 
MC-101 25/50 mao 250 mao 
MC-I03 250/500 mao 250 mao 
MC-105 1.25/2.5 A. 250 mao 
MC-107 7.0 A. 250 mao 

OUTPUT 
MILLIVOLTS 

250 
250 
250 
250 

(Volts) (Ampere) (Millivolts) 
MODEL APPLICATION VOLTAGE CURRENT OUTPUT 

PC 51 11' 2 Wire 120 5 50 @ .5KW 
PC 52 11' 2 Wire 240 5 50 @ lKW 
PC 101 11' 2 Wire 120 10 50 @ lKW 
PC 102 11' 2 Wire 240 10 50 @ 2KW 
PC 51-3 31' 3 Wire 120 5 100 @ 1KW 
PC 52-3 31' 3 Wire 240 5 100 @l 2KW 
PC 11-3 3¢ 3 Wire 120 10 100 @ 3KW 
PC 12-3 3¢ 3 Wire 240 10 100 @l 4KW 
PC 51-4 3¢ 4 Wire 120 5 150 @ 1.5KW 
PC 52-4 3¢ 4 Wire 240 5 150 @ 3KW 
PC 11-4 31' 4 Wire 120 10 150 @ 3KW 
PC 12-4 31' 4 Wire 240 10 150 @ 6KW 
PC-C2 1¢ 2 Wire 240 100 50 @ 20KW 
PC-2C2 1(/> 2 Wire 240 200 50 @ 40KW 
PC-4C2 1¢ 2 Wire 240 400 50 @ BOKW 
PC-6C2 11' 2 Wire 240 600 50 @ 120KW 
PC-K2 1¢ 2 Wire 240 1000 50 @ 200KW 
PC-2K2 11' 2 Wire 240 2000 50 @ 400KW 

Special units, for higher currents or higher voltages than listed in 
stock models, can be supplied for control applications. 

WIDEBAND POWER 
MONITORING EQUIPMENT 
The 4000 Series Power Monitoring Equipment 
is designed for industrial power monitoring 
applications in resistance welding, electrical 
discharge machines and other areas where 
high energy short duration pulses are used. 

WIDE-BAND PULSE 
WATT METER 
The 5000 Series wideband wattmeters 
provide the unique capability of 
measuring sub-microsecond pulse en
ergies involved in switching transis
tors, silicon-controlled rectifiers, tri
acs, etc. Typical 30 nanoseconds rise
time and d.c. response permit de
tai led study of turn-on and turn-off 
and storage properties of solid state 
devices. 

AMPERE-HOUR MONITORING EQUIPMENT 
The A-H Series units provide bidirectional registration of charge and 
discharge in d.c. applications, thereby accurately indicating electri
cal energy consumed. 1 % accuracy is maintained to current levels 
of 10 ,000 am pe res. 

TRUE PRODUCT WIDEBANO MODULATOR 
The MC-500 true product modulators exhibit high linearity as in
dicated by over 60 db suppression of higher order product terms 
in double sideband suppressed-carrier operation without filtering. 
Carrier suppression in excess of 60 db is maintained to frequencies 
in excess of 200 Kilohertz. 

ELECTROCHEMICAL PLATING CURRENT 
DENSITY METER 
The CT-306 Plating Current density meter is designed to measure 
plating current in an electrochemical bath. This instrument is espe
cially useful in starting up a plating bath and in quality control 
measurements to insure uniform plating of products. The CT-306 
features a toroidal probe which can be placed in the plating bath 
to measure full scale current densities of 0.3 or 1.0 ampere per 
square inch. An accuracy of 3% of full scale or better is provided. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1047 
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TEMPERATURE ALARMS and CONTROLLERS 
.piuuLfAli'AI. OVER-TEMPERATURE ALARMS 

Solid-state, reliable protection against 
over-temperature/power failure 

r-------, ~--~ 

Bridge 

'Model 900 only 

SPECIFICATIONS 
THERMOCOUPLE INPUTS AND RANGES (Standard): 

Type J-Iron/Constantan 
o to 300°F, 0 to 900°F, 0 to 1200°F, 0 to 1600°F 

Type K-Chromel/Alumel 
o to lOOooF, 0 to 20000 F 

Type T-Copper/Constantan 
o to 300°F, 0 to 600°F 

Other ranges and TC types available as options, also range 
ca rds for field changes. 

SENSITIVITY: Less than 30 microvolts (approx. 1°F 
with iron·constantan TIC) 

MV RANGES: o to + 5 or 0 to + 10 millivolts 

REPEATABILITY: To ±2Fo 

INPUT IMPEDANCE: 250,000 ohms min. at null; 100,000 ohms 
min. off null 

FAILSAFE: 

OUTPUT: 

Upscale and also loss of power, standard; 
Downscale failsafe optional 

SPDT rated 10 A, 120 VAC resistive load. 
Pushbutton reset with latching alarm 
optional 

p/VuLfAI?N 
PROPORTIONAL CONTROLLER 
Solid-state, ultra-sensitive, 
time-proportioning temperature controller 

MODEL 600 
The ultra LARM proportiona I controller is extremely sensitive 
(to ',4 OF) and maintains process temperatures accurately. 
The Model 600 switches power to the load and within a 
proportional band automatically regulates the ratio of ON to 
OFF as required. 
A cycle rate adjustment is provid<;ld to permit matching the 
uitraLARM proportional controlier to the thermal requirements 
of the process. Thermocouple cold·junction. compensation is 
provided. 

SPECIFICATIONS 
All specifications and options for Model 600 are same as 
Model 500 above except: 
SENSITIVITY: Less than 7 microvolts (appro«. ',4 of with 

Type J thermocouple) 
REPEATABILITY: Substitute Control Capability: To ±0.5°F 
CYCLE RATE: Adjustable from 90 to 360 cycles per hou r 

nominal 
PROPORTIONAL 3 to 30°F, dependent on cycle·rate set· 

BAND: ting. Proportional band decreases with 
increasing cycle rate 

SETPOINT ADJUST· Infinite resolution 10·turn potentiometer 
MENT: 

DEADBAND: Does not apply (automatic cycling) 

Model 500 Model 900 
Single.Setpoint Dual·Setpoint Over/ 
Over·Temperature Alarm Under·Temperature Alarm 

DEADBAND: 1 % nominal of full scale (900°F) factory 
preset; field·modifiable 

OPERATIONAL 0·150oF 
AMBIENT: 

AMBIENT TEMPER· 
ATURE EFFECT: 

OPERATE VOLTAGE 
AND POWER: 

LINE VOLTAGE 
EFFECTS: 

SETPOINT 
ADJ USTMENT: 

ENCLOSURE: 

DIMENSIONS: 
BODY: 
PANEL CUTOUT: 

MOUNTING: 

Less than ±0.02%/OF when used within 
ambient temperature extremes 

100·130 VAC; 50/60 Hz; less than 4 watts 
240 VAC, 50/60 Hz operation optional 

Less than 0.2% when Alarm operates 
within 100 to 130 VAC 

Infinite·resolution single·turn potentio, 
meter standard; ten·turn potentiometer 
optional 

Heavy·gauge steel with conduit mount 
provides two holes for %·inch thinwall 
conduit. Designed for class I, group D, di· 
vision 2 installation. Hermetically sealed 
relay optional. 

6.56" H x 3.00" W x 8.25" D 
5.00" H x 2.75" W 

Rack, panel, or surface 

MONITOR/CONTROLLER 
SOlid-state, ultra-sensitive, 
versatile, indicating control 

M/C 330 
Temperature, pressure, flow, and virtually any physical force 
that can be translated into a·c or d·c millivolts (or changing 
resistance) can be monitored, indicated, and made to cause 
control action with the versatile M/C 330 ultRelay. Indication 
can be absolute or deviation. 

Available in four basic models: 

MIC 330·1 Single setpoint, non·indicating 

M/C 330·2 Single setpoint, indicating 

M/C 330·3 Single setpoint, proportional control, indicating 

MIC 330·4 Dual setpoint, proportional and alarm control, 
indicating 

SPECIFICATIONS 
Specifications and options similar to uitraLARM instruments 
described above except: 

DIMENSIONS: 5.75" H x 7.20" W x 8.90" D. Panel cutout 
5.10" H x 6.36" W 

DeSCriptive literature on request. 

PLESSEV AIRBORNE CORPORATION 
1414 Chestnut Ave., Hillside; N.J. 07205 Tel. (201) 688·0250 TWX 710·985·4667 
AVAILABLE IN CANADA 

See Plessey Airborne ad in Section 4500, page 2310 

See YELLOW SECTION' for Local Offices, Phones eem/1969 
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READO'UTS, SCANNERS, CONVERTERS 

p/UuLNOH/iO~M 
MODEL 800 SEVEN-POINT 
TEMPERATURE OR MV INDICATOR 

7rli11iVERTER 
TM 

MODEL 1000 MILLIVOLT -TO-MILLI-
AMP CONVERTER-TRANSMITTER 

SPECIFICATIONS 

Thermocouple Inputs 

and Ranges, Standard: 

ACCURACY: 

INPUT IMPEDANCE: 

OPERATIONAL AMBIENT: 

POWER REQUIREMENT: 

SCALE LENGTH: 

FAILSAFE: 

OUTPUT: 

OPTIONS: 

••••• 
MODEL 1100 

eem 11969 

TYPE J-Iron/Constantan 
a to 300°F. 0 to 9000F, 0 to I6000F 

TYPE K-Chromel/Alumel 
o to 1000oF, 0 to 20000F 

TYPE T-Copper/Constantan 
o to 300°F. a to 600°F 

Other ranges and TIe types available as options. 

±1.75% of full·scale reading 

1,250,000 ohms min. 

32° to 120°F 

117 VAC, 50/60 Hz, 3W 
(240 VAC optional) 

5.6" 

not applicable 

not applicable 

Recorder connection and calibration 
adjustment, 0·1.5 VDC into 1000 ohms 

•• 

± 0.20% full scale 

125,000 ohms min. 

0° to 150°F 

117VAC, 50/60 Hz, 3W 
(240 VAC optional) 

not applicable 

Upscale standard 

I·5ma into 0·4000 ohms 
4·20ma into 0·1000 ohms 
1O·50ma into 0·400 ohms 

Special output spans 
Current decrease with 
rising temperature 
Ra nge cha nge ca rds 

Reliable automatic/manual multiplexing 
of 1 to 10 inputs to a common output 

The Model 1100 Scanner utilizes reed· relay switching for high 

isolation between inputs (greater than 200 megohms) and solid-state 

"soft-make soft-break" circuits to restrict generation of transients. 

Selected Specifications 

CYCLE RATE: 

OPERATIONAL AMBIENT: 

OPERATE POWER: 

SWITCHING MATRIX: 

CONTACT RATING: 

Scans 10 points per second maximum, adjustable to 1 point 
per second or manually positioned (other rates available) 

32° to 120°F 

117 ± 10% VAC, 50/60 Hz, 3 watts 
220 VAC. 50/60 Hz optional 

lO·channel; SPST N.O./channel to 
common two-wire output (other switching modes available) 

25 volt-amperes max. 

Descriptive literature on request. 

PLESSEV AIRBORNE CORPORATION 
1414 Chestnut Ave., Hillside, N.J. 07205 Tel. (201) 688·0250 TWX 710-985-4667 
AVAILABLE IN CANADA 

See Plessey Airborne ad in Section 4500, page 2310 

See YELLOW SECTION for Local Offices, Phones 1049 
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HUGE INVENTORY OF 
SHELF STOCK ITEMS 

Precision Timer C 
00 Wesley Ave. 

Economy Program - Timer 

. Choice of - 3 to 8 Poles, 
239 Stock Speeds, 7 Switch 
Capacities. 

Program Timer 

Standard Stocked Units 
used in Vending Machines 
and l00s of other products. 
Tab Terminals - Field Re
placeable Switches - Up to 
-20 Load Circuits. 

PROGRAM 

Choice includes: 22 or 25 
Amps (1 h.p.) Many, Many 
Types Shelf· Stocked, Plus 
Specials. 

PRECISION 

TlIIIING 

DEVICES 

Low Cost Programmer 

Standard or Special Models 
Ideal for Continuous or In
termittent Operations. 

Panel Mount Programmer 

Manually Settable While 
Running or De-energized, 
Plus Completely Versatile 
Design .. 

DELA V AND INTERVAL : 

Pushbutton Delay Relay 

Your Choice of 100s, Stand
ard Stock, Time Delays Plus 
Specials. 

Pulse'Accumulator 

Produces Signal at End of 
Predetermined Pulse Count
down. 

Percentage Timer 

Produces Manually Select· 
able Output Pulse During 
Each Fixed Cycle. 

1050 

Multi-Pole Chassis Mount Panel Mount Adjustable 
Delay Relay 

Reset Ganged Delay Relays 10 thru 25 Amps I, 2 or 3 
2 to 20 Poles. Pole 8 Time Ranges. 

Hours Meter 

Standard Shelf Stock with 
Instant Pushbutton Reset 
and Convenient Behind Pan
el, Easy Installation. 

TOTALIZE 
Running Time Meter 

For Behind-Panel 
Installations 

Resettable with Thumb· 
Wheel or Non·Resettable. 

Precision Time pelay 
Relay - Interval Timer 

Standard or Special
Times Down to Zero Exact
ly. Then Holds to Your Spe
cial Program. 

Running Time Meter 

Low-Low Cost, Yet Accurate 
a,nd Reliable. Standard Stock 
Shelf Units Very Popular. 

SPECIAL PURPOSE 
Variable Pulse Generator 

A Percentage Timer with 
One or Two Pair of Inde
pendent Programming Cams. 
An Ideal Photocopier Control. 

Delay- With Pulse Output 

Special Purpose - 2 Pole 
Delay Relay, Yields Delay 
Plus Pulse. 

Ultra-Reliable Starter Timer 

Specially Built Starter Timer 
for Diesel-Electric Emergen
cy Generators for Hospitals, 
Schools. Public Buildings. 

See YELLOW SECTION for Lqcal Offices, Phones 

Time Delay Relay 
Interval Timer 

Pushbutton Reset 

Fully Synchronous. Choose 
from: Sq~are or Round 
Bezels - Instant Reset with 
Pushbutton for Extremely 
Fast Data Readings. 

Delay With Local Pushbutton 

Manually Adjustable Delay 
Relay/Interval Timer for Lo
cal Pushbutton Operation. 

eem /1969 
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COUNTERS / PRINTING COUNTERS / DATA PRINTERS / DIGITAL DISPLAYS 

HOLD THE PRESSES! 
$500.00 

WILL NOW BUY YOU 

A PRINTING DVM 
MEASURING ONLY 8" X 3~" (HALF· RACK) 
• DUAL SLOPE INTEGRATING. NIXIE READOUT 
• 6 DIGIT PRINTING. 3 LINES PER SECOND 

• 

THE COUNT MODULE 
a basic tool for counting, 
controlling, displaying and printing 

Pencil-thin, these single digit electromagnetic displays build into any 
kind of counting, registering or printing system ... with any number of 
digits. The modular concept extends both to the mountings in the front 
and the circuitry in the rear. Two types: with 10 or 12 line readout or 
switch controls with zero and cascade capability. 

Four basic frames adaptable to your 
specific printer requirements. 6, 9, 
14 or 20 digits. Maximum flexibility 
at minimum cost to print count, time, 
date, or data in any combination. 

looking Fol' 
BetteI' Onel? 

F104-TOTALIZING COUNTERS Pushbutton FE104-PREDETERMINING COUNTERS 

These new counters are to the 25 x 50 mm. international standard and interchangeable with others without customer panel mod
ification - but far more ruggedly constructed. And the preset versions are pushbutton preset - protecting against external dam
age and fool proofed. Of course, for all means of resetting and with a variety of diecast (not plastic) panels, or dovetail interlock
ing. To 60cps, to 6 digits AC or DC_ Predetermining with manual, electrical or automatic reset. Other electrical impulse counters, 
3-7 digits, AC or DC, push-button, key, knob, electrical or non reset, panel, base or stud mounting. Write for Bulletins 139 and 140. 

eem/1969 

PRESIN CD •• INC. 
TRAP FALLS ROAD 

SHELTON, CONN. 06484 - U.S.A. 
PHONE 203 929-1495 • TELEX: 96-4217 

See YELLOW SECTION for Local Offices, Phones 1051 
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1.lhe· broadesl line 01 
solid slale liming devices 
Syracuse Electronics transistorized series of timers (time 
delay relays) are of the fixed or adjustable type, designed 
for use in light or heavy industrial and commercial appli
cations. Timers consist of solid state circuitry driving a 
self-contained relay, (except MTS - fully solid state). 

Fig. 
4 

MIN.·MAX. REPEAT 
ENCLOSURE MODE OF TIME DELAY MODEL 

FIG. '1' OPERATION RANGES 
ACCURACY 

(SECONDS) 
±, '% 

TIR ON DELAY .1 TO 180 !7% 

V.L. (FI XED) 

TAR 2 ON DELAY .lTo 180 

TLR 3·4 ON DELAY .1 TO 480 

TER 5·6 ON DELAY .1 TO 480 
V.L. 

THR 5·6 ON DELAY .1 TO 480 

PTR ON DELAY .25 TO 480 

PLR ON DELAY .25 TO 480 

PIR ON DELAY .25 TO 480 
INST. 

TTR 10 ON DELAY .1 TO 480 

STR ON DELAY .1 TO 480 

DOR 5·6 OFF DELAY .1 TO 480 

OlR 3·4 OFF DELAY .1 TO 480 

TSR 5·6 SINGLE .1 TO 480 
SHOT 

TFR 8 ON·OFF .25 TO 360 
RECYCLE 

MTS 11 ON DELAY .1 TO 360 3 

NOTES: 1. AVAILABLE INPUT VOLTAGE: 
24 V AC, 48V AC, 11 5V AC, 230V AC, 
12V DC, 24V DC, 28V DC, 48V DC, 115V DC. 

Since the timer circuit eliminates cams, clutches and 
motors, there can be no mechanical wear, thus affording 
long dependable life and highly reliable operation. Many 
models are interchangeable with mechanical, pneumatic, 
thermal and other electronic timers. 

OUTPUT APPROX. 'BASIC CONTACT TYPE 
RATING FORM TERMINATION SIZE UNIT 
(AMPS) l" x W" x H" PRICE 

10 DPDT QUICK CON 2 x 1 7/S $9 
(RELAY) SOLDER x 2 

10 oPoT QUICK CON 2 x 1 7/S $12 
(RElAYj SOLDER x 2 3/16 

10 DPoT QUICK CON 2 x 1 1/2 $19 
(RELAY) OCTAL PLUG·IN x4 

10 DPDT QUICK CON 2 x 1 1/2 $24 
(RELAY) OCTAL PLUG·IN x4 

10 DPoT QUICK CON 2 x 1 '/2 $29 
(RELAY) OCTAL PLUG·IN x4 

10 
oPDT SCREW 5 9/16 X 3 3/4 $68 

(RELAY) PANEL MOUNT x 4 3/8 

10 
OPDT SCREW 5 9/16 X 3 3/4 $48 

(RELAY) PANEL MOUNT x 4 3/8 

10 
2·0PDT SCREW 5 9/16 X 3 3/4 $52 

(RELAY) PANEL MOUNT x 4 3/S 

10 DPOT TERMINAL 3 1/2 x 2 $27 
(RELAY) BLOCK x 2 1/2 

10 
OPoT QUICK CON 3 3/4 x 3 3/S $17 

(RELAY) SOLDER x 2 5/S 

10 SPOT QUICK CON 2 x 1 1/2 $24 
(RELAY) OCTAL PLUG·IN x4 

10 SPOT QUICK CON 2 x 1 1/2 $19 
(RELAY) OCTAL PLUG·IN x 4 

10 SPOT QUICK CON 2 x 1 1/2 $29 
(RELAY) OCTAL PLUG·IN x 4 

10 oPoT TERMINAL 3 1/2 x 2 $37 
(RELAY) BLOCK x 2 1/2 

SPST N.D. 2 3/s x 2 3/S $44 
(SOLID STATE) SCREW x 3 1/4 

2. CUSTOM DESIGNS 3. SPECIFICATIONS AND PRICES 
ALSO AVAILABLE SUBJECT TO CHANGE 
UPON REQUEST. WITHOUT NOTICE. 

In addition to the timing products shown, Syracuse Electronics Corporation manufactures Temperature, Photo, Power, 
Liquid Level, and a host of other solid state controls for the Industrial, Commercial and Military consumers. 

I SYRACUSE ELECTRONICS CORPORATION 
P. O. Box 566 Syracuse, New York 13201 Phone: 315 488-4911 

1052 See YELLOW SECTION for Local Offices, Pnones eem ( 1969 



TIMERS 

MILITARY TIMERS, 
MIL-R-5757/22 

TRANSISTORIZED 
TIME DELAY RELAYS 

MICRO-MINIATURE TIMERS 

REPEAT CYCLE TIMERS 

SOLID STATE 
SEQUENTIAL PROGRAMMERS 

TRANSISTORIZED 
SIGNAL FLASHERS 

SOLID STATE 
INTERVALOMETERS 

AIRCRAFT 
LAVATORY TIMERS 

COMPUTER TIMERS 

SERIES 888 

Highest quality solid state 
timers for industrial applica
tions requiring the ultimate 
in reliability, quality and ver
satility. Repeat timing ac
curacy ±2%. Adjustable tim
ing from 0.15 sec. to 15 min. 
Complete choice of timing 
logics, mounting styles, and 
input voltages . 

SENSORS 

FREQUENCY DETECTORS 

SPEED SENSORS 

RPM WARNING DETECTORS 

VOLTAGE SENSORS 

3-PHASE FAULT DETECTORS 

CURRENT SENSORS 

PULSE DETECTORS 

TEMPERATURE SENSORS 

SOLID STATE SWITCHES 
& CIRCUIT BREAKERS 

SERIES GGG 

Moderately priced solid state 
timers in plug-in package. 
Timing logic is Delay-On
Pull-In, delay between power 
application and relay ener
gizing. Repeat timing ac
curacy ±2%. Adjustable tim
ing from 0.15 to 300 sec. In
put voltage 115 VAC. 

'1A.i i ij 1m t§11I 

CONTROLS 

SOLID STATE 
LAMP DIMMERS 

ORDNANCE/WEAPON 
CONTROLS 

ELECTRONIC 
DYNAMIC BRAKES 

AIRBORNE 
TELEMETRY CALIBRATORS 

WARNING TONE 
GENERATORS 

SOLID STATE 
SPEED SWITCHES 

HEATER CONTROLS 

MOTOR SPEED 
CONTROLLER/REGULATOR 

SERIES 444 

Low cost solid state timers 
for wall or panel mounting. 
Repeat timing accuracy 
±5%. Timing logic is Delay
On-Pull-In. Adjustable timing 
from 0.15 to 300 sec. Plug-in 
output relay. Input voltage 
115 VAC, 28 VDC, or other. 

METERS/INSTRUMENTS tJ,··· ~ :"; 

,,(. ' 1;.' 
RPM INDICATORS 

FREQUENCY METERS 

SPECIAL PRODUCTS 

RADIATION-HARDENED 
DEVICES 

EXTREME ENVIRONMENT 
DESIGNS 

HIGH-RELIABILITY 
PROGRAMS 

Tempo offers facilities and 
personnel for high reliability 
programs requiring special 
documentation, component 
identification and traceabil
ity, NASA-qualified person
nel, etc, 

SERIES 111 & 333 

NEW! The only low cost 
solid state timers with posi
tive electronic latching plus 
choice of mounting (plug-in 
or rear-chassis) and three 
different timing logics. Re
peat timing accuracy ±3%. 
Adjustable timing from 0.5 to 
180 sec. Input 115 VAC. 

. Ai Talk to Tempo When You Wanllo Time, Swilch, Sense or C:!::I~O; . 

TeMPO .. ·>1 NSTRUM.eNT·' I N .. CO·R PORRT60 

eem 11969 See YELLOW SECTION for Local Offices, Phones 1053 
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Var. Gain Amplifier
Multiplying Modulator 
Model 365, a miniature solid state mUltiplying modu
lator without hysteresis produces an ac gain propor
tional to a dc input. The device finds applications in 
flight control systems in varying loop gain or as a sine 
wave modulator: 

Model 365 Specifications: 
DC Input: 0 to ±10V into 50K 

ohms min. 

AC Input: 0 to 7V RMS into 
50K ohms min. 

AC Output: Proportional to 
product of inputs. 

Output is 2V RMS when inputs 
are at maximum above. 

Phase: Constant to ±1 ° over 
380 to 420Hz. 

3 DB Bandwidth: 200 Hz to 
100KHz 

AC Linearity: 1% FS 
DC Linearity: 1 % FS 
Null: 10MV RMS, 200 Hz to 

10KHz 
DC Power: ±15V 
Size: .4H x 1.27 x 1.77 
Operating Temperature: 0 to 

70°C (available for -55 to 
+85°Cj 

Root Mean Squarer 
Wide Band 
Series 742 provides a true r.m.s. output for signals 
from plus or minus dc to 20K Hz. The output voltage 
is linearly proportional to true r.m.s. and can be dis
played on linear or Digital voltmeters. 

Specifications Series 742: 
Input: -10 to + 10V peak into 

10K ohms min. 
Output: 0 to + 1OV, from 50 

ohms max into 10K ohms 
min. 

Conformity: 0.5% FSR 

DC Power: ±15V 
Size: .78H x 3.19 x 3.44 
Models Available: 742CP5 for 

o to 70°C operating-
742MP5 for -55 to 
+850 C operating 

AC to DC Converter 
Series A 1200 
Series A1200 convert a varying 400Hz signal to a 
proportional DC for applications in signal conditioning 
and compensation for line voltage variation. Models 
with full scale from 6 to 115 V RMS and wide band
width of 60 to 5K Hz are available. 

Specifications Series A 1200: 
AC Input: 23 to 29 V RMS, 

380 to 420 Hz into lOOK 
ohms min. 

Gain: 10V DC/28.6V RMS 
Linearity: '12% FS 
Ripple: 50MV RMS max. 

DC Power: ±15V 
Size: .78 x 2.53 x 3.19 
Models. Available: A1200CP2 

for 0 to 70°C operati ng 
-A1200MP2 for -55 to 
+85°C operating 

Frequency to DC Converter 
Series 567 
These devices generate a dc voltage linearly propor
tional to the frequency of an ac signal for applications 
in signal conditioning, monitoring, and control systems 
for tachometers, a Iternators and other variable fre
quency sources. Models are available for full scale 
frequencies from 50 to 5KHz. 

Specifications Series 567: 
AC Input: Approximate sine 

wave of frequency 10 to 
3000 Hz, voltage from .07 
to 21 V RMS into 10K 
ohms min. 

Linearity: 1/4% FS 
Ripple: 25MV RMS max. 
DC Power: ±15V 

DC Output: 0 to 5V propor
tional to frequency from 
50 ohms max output im
pedance 

Size: .58H x 2.03 x 2.28 
Models Available: 567CP4 for 

o to 70°C operating-
567MP4 for -55 to 
+850 C operating 

Analog Square -Rooters
Wide Band 
These compact diode type square rooters with 20KHz 
full power bandwidth are available for one or two 
quadrant inputs. The output amplitude is proportional 
to the square root of the input. 

Model 748CP10 748MP10 747CP5 747MP5 

Quadrant ONE ONE TWO TWO 

Input o to o to -10 to -10 to 
+lOV +10V +10V +10V 

Output o to o to o to o to 
-lOV -lOV +lOV +lOV 

Size .56 x 1.53 .56 x 1.53 . .18 x 3.19 .78x3.19 
x 1.53 x 1.53 x 3.44 x 3.44 

Oper. Temp. o to -55to o to -55to 
700 e +85oe lOoe +85°e 

Conformity 0.5% FS 0.5% FS 0.5% FS 0.5% FS 

Supply DC ±15V ±15V ±15V ±15V 

DESIGN MANUAL 
Send for your free copy of Transmagnetics' 
Design Manual 868. It describes and illus
trates more than 45 applications for trig
onometric modules. The "building block" 
modules, around which the manual is based, 
allow designers to develop all solid state 
computing systems. 

SEE EEM SECTION 2000 AND 4900 FOR SYNCHRO/DIGITAL 
CONVERTERS, MULTIPLIERS AND ANALOG AND TRIGONO
METRIC COMPUTING MODELS. 

REQUEST DESIGN MANUAL 868, APPLICATIONS IN SOLID 
STATE TRIGONOMETRIC COMPUTING. 

See YELLOW SECTION lor Local Offices, Phones eem/1969 



When it comes to 
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The 7102 Digi
Flex" Predeter
mining Counter: 

counting, recording or controlling, 
come to Veeder- Root 

Electrically 
driven. Off-the
shelf. Both versa-

tile and econom
ical. Ideally suited 

for control applica
tions in industrial en

vironments. 

The 7122 
Econo-Flex" Preset Counter: 
One or two rows of presets. Reliable in
tegrated circuitry. Operates from a se
lection of inputs. For critical control 
problem areas: coil winding, weighing, 
blending. 

Visicounter" Totalizer: 
Ruggedly-built counter with distinct fig
ures. Ideal for use on heavy equipment 
like power presses and industrial ma
chines. 

The 7162 
Jewel Bearing: 
Features indi
vidual wheel and 
pinion supports. Sturdy 
aluminum frame and wheels keep weight 
low. For use in servopneumatic alti
meters. Exceptionally low torque 0.0002 
oz-in. 

The 1969 
Veeder Decade" 

Totalizer: 
Single wheel, 

electric counter 
with electric readout, 

transfer and reset. Fea
tures narrow width with large 

figures for outstanding read
ability. 

eem 11969 

The 7108 
Digi-Clock Time Display: 
Offers a wide range of features for com
puter input. Self-contained desk unit or 
component of larger systems. Readout 
code: decimal or BCD. 

The 7272 
Reset Counter: 
For indoor and outdoor use where small 
size, accuracy, and legible figures are 
essential. Features acetal resin compo
nents and a corrosion-resistant case. 

The 7437 
Electric 
Counter: 
A low cost 
electric coun
ter featuring 
a one piece 
frame con
struction for 
greater reli
ability and sim-
plicityof design. Ideal for office machines 
or coin-operated equipment. Available 
with 5 or 6 figures and a variety of mount
ing configurations. AC or DC. 

Predetermining Counter: 
Rapid reset counter with positive elec
trical knock-off. Features a positive inter
lock and base or panel mount. Recom
mended for industrial precision control. 

The 7170 
Precision Instrument Odometer: 
Light yet durable counter with modular 
wheel construction, providing flexible de
sign opportunities. High speed 500 rpm. 
Meets applicable Mil Specs. 

The 7438 
Reset 
Electric 
Counter: 
Offers the 
conven-
ience of push
bar reset 
with the 
economy of 
rotary reset. 
Simple, one piece frame construction as
sures reliability. Ideal for test equipment, 
control equipment and office machines. 
Available with 5 figures and a variety of 
mountings. AC or DC. 

Veeder-Root always comes through with the finest equipment 
you can buy. 

"Trademark of Veeder-Root 

In fact, our line of counters is so complete, it'll solve any ap
plication problems you may have. 
For further iniormation on our full line of mechanical, elec
trical and electroniC totalizers and cont~ols, write to: Veeder
Root, Hartford, Connecticut 06102. 

_V __ E_E __ D __ E __ R __ -__ R_O __ O __ T _______________________ ItT:1I 
INNOVATORS IN NUMERICS: COUNTING/RECORDING/CONTROLLING 

Veeder-Root World·Y'ide: Argentina: Buenos Aires-Australia: Melbourne- Brazil: Sao Paulo 

England: New Addington, Surrey-Scotland: DundeeeWest Germany: Neuhausen/Fl1der·Canada: Toronto 

See YELLOW SECTION for Local Offices, Phones 1055 
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ZENRAD CONTROLS COMPANY • 1575 A.P.S., SANTA BARBARA, CALIFORNIA 93103 • PHONE: (805) 965·4996 
MANUFACTURER OF COMPONENTS THAT INTERFACE BETWEEN COMPUTER LEVEL SIGNALS AND MECHANICAL OR ELECTRICAL FUNCTIONS 

Size: 3.1" x 1.4" x 1.3" ht. 
2 #6 through holes 2.625" c-c 

featuring ... 

NO CONTACTS TO WEAR OUT 

ALL SILICON SOUD STATE 

BARRIER STRIP TERMINALS 

RUGGED ALUMINUM CASE 

ENCAPSULATED IN EPOXY 

ISOLATED CONTROL SIGNAL 

INPUT 3 - 32 volt 5K ohms 

SOLID STATE CONTROL RELAY 
Designed for computer signal control of electrical equipment, power supplies, motors 
and similar high power devices in military and industrial systems demanding maxi· 
mum reliability, these relays contain no moving parts and elminate the problems 
of shock and vibration effects, contact deterioration and slow response time of 
electromechanical devices. Operating on line frequencies of 2 cps to 10K cps 
turn-on time is typically 2 to 5 ,uSec with turn off at zero load current. One cycle 
surge current is 80 amps (60 cps) for the 6 and 71f2 amp models or 240 amps for 
the 20 amp versions over an operating temperature range of -40 to 190°F. 

VOLTS AMPS PRICE 
MODEL rms pk rms MODE 1·24 25-99 

CR211 115 200 7'/2 SPST $30.00 $27.50 

CR411 230 400 7'12 SPST 35.00 32.00 Size: 3.1" x 1.4" x 1.4" ht. 
CR611 400 600 7'12 SPST 42.50 38.75 4 #6 holes on .42" x 2.625" sq. 

CR212 115 200 6 DSPT 35.00 32.00 

CR412 230 400 6 DPST 42.50 38.75 

CR612 400 600 6 OPST 57.00 51.75 

CR221 115 200 20 SPST 50.00 45.50 

CR421 230 400 20 SPST 55.00 50.00 

CR621 400 600 20 SPST 70.00 63.50 

Prices, specifications may change without notice. Write for complete data and quantity quotations. 

DIGITAL STEPPING MOTOR 
These motors are used for incremental controls, indexing 
and precise servo systems designed with simplified logic. 

TORQUE 
MODEl VOLTS gm·em 

SM118 5 300 

SM128 5 600 

SM138 5 900 

SM418 28 450 

SM428 28 900 

SM448 28 1800 

Shown mounted on an SM118 
Size: 3.25" diam. x .97" o.a. 

INERTIA 
gm/em' 

0.25 

0.50 

0.74 

0.25 

0.50 

0.99 

LENGTH 
in. 1·9 

0.97 $ 95.00 

1.36 125.50 

1.75 145.00 

0.97 100.00 

1.36 130.50 

2.15 170.00 

PRICES 
10·24 

$ 86.50 

113.50 

131.50 

91.00 

118.50 

138.50 

featuring ... 

FLAT PROFILE 

FLANGE MOUNTING 

SMALL STEP ANGLE 

VERY FAST RESPONSE 

SEALED BALL BEARINGS 
Size: 3.25" diam. 
Shaft: .25" diam. 
by '12" long both ends 

DIGITAL MOTOR CONTROLLER 
16 (22112°) OR 32 (11%°) REVERSIBLE POSITIONS FROM I.C. LEVEL INPUTS 

MODEL MC124 4 CYCLE REVERSIBLE.. ................................................ $85.50 (1·9) 

MODEL MC128 8 CYCLE REVERSIBLE... ............................................... $95.00 (1 ·9) 

$75.00 (10· 24) 

$85.00 (10· 24) 

Will drive any 4 phase (2 split) stepper motor from 5 to 32 volts at 3 amps max. 
When used with the above motors, 16 or 32 positions can be obtained, eliminating the 
need for gear boxes and dynamic feedback loops in many servomechanism designs. 

ZLAIDAfl CONTROLS COMPANY (805) 

l'!C./JlIff .• SANTA BARBARA. CAUF.965-4996 
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ARVIN TCXO 
Arvin temperature compensated crys
tal oscillators provide precise fre
quency management without the use 
of ovens, permitting small size, light 
weight, instant warm-up, and low 
power drain. Sine, square, or pulse 
outputs are avai'able. Units generat
ing more than one frequency can be 
provided. All circuit values are com
puter optimized. Following are typical 
specifications. Let us know your exact 
requirements. 

ARVIN TC/VCXO 
Arvin TC/VCXO's have all the advan
tages of Arvin TCXO's combined with 
a unique voltage control capability. 
This gives Arvin TC/VCXO's even 
greater flexibility without the need 
for external compensating circuitry or 
added power. Units generating one 
or more frequencies can be provided 
with sine, sawtooth, or pulse outputs. 
Following are typical specifications 
for Arvin TC/VCXO's. Send us your 
exact r",yuirements. 

OSCILLATOR R&D 
Arvin Frequency Devices is equipped 
to design, develop, and manufacture 
in quantity a variety of oscillators ard 
frequency control equipment. Our 
specialty is high reliability TCXO, 
VCXO, and TC/VCXO devices for 
miniaturized communications applica
tions. We have built TCXOs for satel
lite, missile, airborne, and portable 
ground equipment applications. Arvin 

ARVIN 
FREQUENCY A DEVICES 

FOR ADDITIONAL INFORMATION WRITE: 

i§§,jiDlrt@1I SECTION 2300 

Frequency Range ....... to 200 MHz 
Frequency Stability ...... ±5 PP 108 

depending upon freq. and temp. 
Short Term Stability .. Iess than 2 PP 

109 /sec., 2 PP 108 /hr. and/24 hr. 
Input Voltage ....... ±12 VDC ±5% 

is standard, others available 
Power Output .. 1 MW RMS across 50 

ohms output impedance 
Power Input. ............... 50 MW 
Packaging ........... MIL, NASA, or 

commercial 

Frequency Range ........ to 50 MHz 
Frequency Deviation ... to ±200 PPM 

depending upon freq. and temp. 
Deviation Sensitivity .. to ± 20 PPM/ 

volt 
Deviation Rate ........... to 10% of 

nominal oscillator frequency 
Linearity ........... to ± 1 % of best 

straight line 
Input Voltage .... ± 10 to ± 50 VDC 
Packaging ........... MIL, NASA, or 

commercial 

Frequency Devices provide precise 
frequency management in the small
est possible package, some as small 
as one cubic inch, with low power 
drain and stabilities as high as 1 PP 
107 in a range to 200 MHz. Let us 
help solve your frequency manage
ment problems. We welcome research 
and development contracts. Call us 
early in the design stage. 

2505 N. SALISBURY STREET· WEST LAFAYETTE, INDIANA 47906 • PHONE 317-743-9639 
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SECTION 2300 l@ri"'''. 
SYSTEM CLOCK 
Series 100 

FREQUENCY STABILITY 

1Hz to 1M Hz 

BASE DIMENSIONS FREQUENCY, WAVEFORM & HEIGHT. 

l . I J, ~ft'~ Frequency 1 Hz to 
15KHz 

8-32 x 1/4" STUDS~ 
, 

WavefDrm Square 

Case Height 1.00" 

.. OUTPUT SPECIFICATIONS 

GENERAL SPECIFICATIONS 

• These are stalldard operating supply voltages and output voltages. Other voltages are available upon request. 

15·KHz to 60Hz to 15 KHz to 
IMHz 15KHz IMHz 

Square Sine Sine 

0.50" 1.50" 1.00" 

TERMINATION 

PRINTED CIRCUIT PINS 

Pin #1- Plus Supply . 

#2-0utput 

#3-C(lmmon 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is I t(KIOO[1J12SI[!] 

~ accutronics, inc. 
~ 628 NORTH STREET • GENEVA, ILL. 60134 • 3;2 - 232-2600 
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'g,ld". SECTION 2300 
MINIATURE OSCILLATOR 
Series 110 IMHz to 250MHz 
FREQUENCY STABILITY 

PARAMETER 

Temperature Range 
~~~~~~~~~~~~--~~~~-+~~~~~~~~-r~~~~~~~~-1 

Frequency Stability 

BASE DIMENSIONS FREQUENCY, WAVEFORM & HEIGHT 

c:=J [SEE SEE rLP 
~ tHART CHARTlffi~ 

P.C. PINS ~ CONNECTOR .~ _ '14 
(.040 OIA.,j) '&-32 l W' OSM 211~ i pt PINS 

STUDS #&-32 STUDS L (.040 DIA.l 

L~~ 1.50 -1 __ 

.20 <fa~.~2. -lol 
1.00 1- i ~t 1.1 ~o 1.50 

L t 4 .-~dJ 
f<--1.100-->l 1- .20 

f~riU '8 J, ,A 
1.100 

Printed Circuit Pins OSM Connector 

OUTPUT SPECIFICATIONS 

Frequency Range 1MHz to 10 MHz 
'Supply Voltage +5VDC ±5% +12VDC ±5% 
Waveform Square Sine 
Rise Time <25 NS ---
Fail Time <15 NS ---
Distortion <5% 
'Source Voltage 5V peak ±5% from 6800 

5Vpeak ±5% from 3300 >10MHz ---
Sink Voltage O.OV ±0.3V @ 5MA ---
Output Voltage 1Vrms ±30% 
load Resistance IC Logic 1 Ko resistive 
Output Stage NPN Common Emitter ---

GENERAL SPECIFICATIONS 

Frequency 

Waveform 

Case Height 

1MHz to 
10MHz 

Square 

0.62" 
PC pins 

10MHz to 250MIlz 
+12VDC ±5% 

Sine 

<10% 

+10 dbm ±3 db 
500 resistive 

• These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

10MHz to 
60MHz 

Square 

0.50" 
PC pins 

1MHz to 
100MHz 

Sine 

1.00" 
PC pins 

TERMINATION 

"'"" ..... ...,...., 

10MHz to 
250MHz 

Sine 

1.50" -OSM 
connector 

PRINTED CIRCUIT OSM CONNECTOR 
PINS 

Pin #1 Plus Supply Pin #1 Plus Supply 

#2 Common #2 Common 

#3 Common #3 Common 

#4 Output #4 OSM Output 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is w]1IJ1J]12SI[f] 

~ accutronics, inc. 
c.II 628 NORTH STREET • GENEVA, ILL. 60134 • 312·232·2600 
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SECTION 2300 '@riMA'''. 
ULTRAMINIATURE OSCILLATOR 
Series 130 100Hz to 150M Hz 
FREQUENCY STABILITY 

BASE DIMENSIONS· FREQUENCY, WAVEFORM & HEIGHT 

Frequency 

Waveform 

Case Height 

OUTPUT SPECIFICATIONS 

GENERAL SPECIFICATIONS 

100Hz to 
23KHz 

Square 

0.62" 

23KHz to 
6MHz 

6MHzto 
·60MHz 

6MHzto 
150MHz 

Square Square 

0.50" 0.40" 

PRINTED CIRCUIT PINS 

Pin #1 - PlUs Supply 

#2-Common 

#3-Common 

#4 - O,.·:put· 

Sine 

0.75" 

• These are standard . operating-supply voltages and output voltages. Other voltages are available upon request. 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is I]1]OOOO1291l!] 

~ accutronics, inc. 
~ 628 NORTH STREET • GENEVA, ILL. 60134 • 312 - 232-2600 
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i4§"iti,fflD SECTION 2300 

CHASSIS MOUNTED OSCILLATOR 
Series 140 1Hz to IMHz 
FREQUENCY STABILITY 

PARAMETER 
CD 

Temperature Range - 55°C to + 75°C 

Frequency Stability ±0.025% 

BASE DIMENSIONS 
OROERINQ GUIDE 

O SEE 
CHART 

",£PrJ 
PIN~]2 

C1V2--l 

, 

JJ 

O°C to +60°C 

±0.005% 

#6·32 x '12'" 
STUOS 

Octal Plug Solder Terminals 

O_DERING GUIDE 

KK 
+ 15°C to +35°C 

±0.002% 

FREQUENCY, WAVEFORM & HEIGHT 

PARAMETER 
ORDERING GUIDE 

9 

Frequency 1Hz to 1MHz 

Waveform Square or 
Sine 

Case Height 3.00" 

OUTPUT SPECIFICATIONS TERMINATION 

PARAMETER 
ORDERING GUIDE 

28 ?;7 12 
ORDERING GUIDE 

Z Q 
Frequency Range 1Hz to 1MHz 1Hz to 1MHz 60Hz to 1 MHz 

*Supply Voltage +5VDC +5% + 12VDC +5% +12VDC ±5% 
Waveform Square Square Sine 
Rise Time < 50 NS 10pfd load <100 NS 10pfd load OCTAL PLUG SOLDER TERMINALS ---
Fail Time < 25 NS IOpfd load <50 NS 10pfd load --- Pin #l-Common Pin #I-Common 
Distortion <5% 
Source Voltage 5V peak +5% from 6800 I2V peak +5% from 1Kn --- #2-Plus Supply #2-PlusSupply 

Sink Voltage O.OV ±0.3V @ 10MA O.OV ±0.3V @ 10MA --- #8-0utput #8-0utput 
Output Voltage --- 10V P / P nominal IV rms ±30% 
Load Resistance IC Logic 10Kn resistive 10Ko resistive 
Source Impedance 680n IKn 10Kn Max. 
Output Stage NPN Common Emitter NPN Common Emitter ---

GENERAL SPECIFICATIONS 

PARAMETER • 
", fREQUENCY RANGE 

. ' IHzto4Hz" "," , ' 4Hito6OHz ' 60Hz to' 960 Ib 960Hl to 15KHz 15KHz to IMHz 
Current Drain <I75MA <140MA <65MA <45MA <20MA 
Symmetry 50/50 ±1 % 50/50 ±I% 50/50 ±1% 50/50 ±1% 50/50 ±20% 

* These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is [Q[l[I]OOI2SIOO 

1 
lJase OlIiitltsl,,'$ 
,,' .:,:'.':; .. " 

9 
f'reqUt"CYWliIvef.rmHellllt ," "9 ' :OutputSpecifications 

, 28;21 of ,12 

~ accutronics, inc. 
~ 628 NORTH STREET • GENEVA, ILL. 60134 • 312.232.2600 
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SECTION 2300 '4§r,ih,ffiM 
CHASSIS MOUNTED OSCILLATOR 
Series 150 1M Hz to 250MHz 
FREQUENCY STABILITY 

Temperature Range -55°C to +75°C O°C to +60°C +15°C to +35°C 
~~-r~~~~~~~+-~~~~~~~~~~~~~-r~~~~-+~--~~~ 

Frequency Stability ±0.005% ±0.0015% ±0.00l % 

BASE DIMENSIONS FREQUENCY, WAVEFORM & HEIGHT 
OIIiPtM' aUID£ . '. 

.... .: 
"". 1 ' :"':: . :., .;} '.> .. 

D1'" wID CHART WUB Y. 

~ #6·32xW' ';:1 ~ #6·32 x 'h" 
PIN #1 2 STUDS .w::~ STUDS 

t[ 1 1 7• Q.D;. 
L ~ 

t~ - - ~ 
t=1.50-l 1.50-1 

Solder Terminals BNC Connector 

OUTPUT SPECIFICATIONS 

Frequency 

Waveform 

lMHz to 
250MHz 

S'quare & 
Sine 

3.00" 
Case Height Solder Pins 

~ ., .. ' • : .... :~ .• i "'.~ ... lJRDERfNa:.CtflK·; ':>;,?::.:: .:.~, ,::; " .... ". .. "'PAR_£1a 
I "·28 •. : .. Li .• : ; ... ' ... '12 '. <'.':' .,. IT;" i"· "} 'lcl~: .. •·· .... 

Frequency Range lMHz to 60MHz lMHz to 10MHz 10MHz to 250M Hz 
*Supply Voltage +5VDC ±5% +12VDC ±5% +12VDC ±5% 

Waveform Square Sine Sine 
Rise Time <30 NS 
Fall Time <20 NS 
~istortion --- <5% <10% 
Source Voltage 5V peak +5% from 6800 
Sink Voltage O.OV ±0.3V @ 5MA --- ---
Output Voltage --- lVrms ±30% +10 dbm ±3 db 
Loal! Resistance IC Logic lKn resistive 50n resistive 
Output Stage NPN Common Emitter 
Spurious Response 60db 

GENERAL SPECIFICATIONS 

<lOMA 

Symmetry 50/50 ±20% 50/50 ±20% 50/50 ±20% 

* These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

lMHz to 
250M Hz 

Sine 

3.50" 
BNC 

Connector 

TERMINATION 
'<' .. : ·oaua,R._"'· •• ,'· .. ::, . 
." 'Q' ,'" ' .. :' <:. ~ 

SOLDER TERMINALS BNC CONNECTOR 

Pin #l-Common Pin #l-Common 

#2 - Plus Supply #2 - Plus Supply 

#3-0utput BNC~Output 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is CillrnOOI2SI[g) 

.:., ~ , :~ 

::::.:~;t~~·::j·:·;: 

~ accutronics, inc. 
c:.I 628 NORTH STREET • GENEVA, ILL. 60134 • 312.232·2600 
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i4§"iij'fflD SECTION 2300 

POWER SERIES 
Series 200 60Hz to 10KHz 
FEATURES 
• Crystal Control 
• Digital Dividers 
• Worst Case Design 
• Wide Frequency Coverage 
• 5 Watt Capability 
• Amplitude Adjustment 

• Small Size 

APPLICATIONS 
• Synchronous Motor Drive 
• lVDT Drive 
• Acoustic Measurement 
• Audio Reference Generator 
• Tone Signalling 
• Resonant Reed Communications 
• low Impedance Audio Bridges 

SPECIFICATIONS 

PARAMETER 

Frequency Range 

Frequency Tolerance 

Temperature Range 

'Supply Voltage 

Current Drain 

Output Stability 

Waveform 

Distortion 

Power Output 

Voltage Levels 
(Level desired 
to be specified) 

Size 

Header 

Note: Unit can be operated without load 

Pin Connections: 

Pin #1 - Common 

#2 - Plus Supply 

#4 - Case Grounded 

#7 -Output 

#8-0utput 

WaU7 

60Hz to 960 Hz 

±0.01% 

O°C to +60°C 

26VDC ±2VDC 

400MA Max. 

±8% 

Sine 

<5% 

5 Watts per Voltage level 

30 VRMS ±10% ( 1800 Load) 
60VRMS ±10% ( 7200 Load) 
90 VRMS ±10% (16200 load) 

120 VRMS ±10% (29000 load) 

3.1" x 4.6" Max. 

Octal Plug 

1/2 

l 
4.0 

~J 
~--- 4.6 -----.l 

~--4.0---__i 

L.75 J 
MODEl 

WIlt ,. 

960Hz to 10kHz 

±0.01% 

O°C to +60°C 

26VDC ±2VDC 

400MA Max. 

±8% 

Sine 

<5% 

5 Watts per Voltage Level 

30 VRMS ±10% ( 1800 load) 
60 VRMS ± 10% ( 7200 Load) 
90 VRMS ±10% (16200 Load) 

120 VRMS ±10% (29000 Load) 

3.1" x 4.6" Max. 

Octal Plug 

• These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

ORDERING INFORMATION: 
To Order, Specify Model No. (Example WG 117) and Frequency. 

1 
3.1 

~ 

~ accutronics, inc. 
~ 628 NORTH STREET • GENEVA, ILL. 60134 • 312 - 232-2600 
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SECTION 2300 M,jil". 
HIGH STABILITY OSCILLATOR 
Series 165 

FEATURES 
• All Units Operate On 

Frequency Without 
Multiplication 

• Low Spurious Content 
• Excellent Short Term 

Stability 
• Low Harmonic Content 
• Logic Compatibility 

APPLICATIONS 
• Frequency Source For 

Multiplier Chain 
• Telemetry Main Carrier 

Source 
• Integrated Circuit Clock 
• Digital Scanning Clock 
• Computer Time Base 
• Reference Oscillator 

SPECIFICATION,S 

Pin #1 - Common OSC 

#2 -Plus Supply OSC 

#S - Oven Plus 

#6 - Oven Common 

#8-0utput 

IMHz to 150M Hz 

COlo 
~,~J 

1,il v. 

Pin #1 - Plus Supply OSC 

#2 - Common OSC 

#3 - Common Oven 

#4 - Plus Supply Oven 

- BNC - Output 
c ' 

, .' .... ;,',:::: I",;·,::::,··:;;:~~t, •...•..•.. " ...• ~ I>;}' 
.. :" ....... ' .. : ... 

1·, .... :;, .. (' .. ··,· ~~L .. ,.j ~t/ ,.\' '_HAMEtER ' . ". 
'AJlM'£T£R· "'"" ", , r ZTt1t;':,'n;~lUI. ,.: .. • .. ·:'ztl~3,( , ' ' ',' ..; 

;''''';' .' 
I:, .... .• ' .. ,<> ~~';,~"< .,; ; ~ :;'.'. ">~ .. 

Frequency Range IMHz to 20M Hz to 60MHz to IOOMHz to Frequency Range IMHz to 20MHz to 
20M Hz 60MHz IOOMHz ISO MHz 20MHz 60MHz 

Frequency Adjust ±S PPM Min. Frequency Adjust ±S PPM Min, 
Temperature Range OOC to +60°C Temperature Range O°C to +60°C 

'Supply Voltage (OSC) +I2VOC ±2% Supply Voltage lOSC) +I2VOC ±2% 
'Supply Voltage (Oven) +24VOC +S% or 28VOC +S% (Specify) Supply Voltage (Oven) + 24VOC ±S% or 28VOC ±S% (Specify) 
Waveform Sine Waveform Square 
Load SO Ohms Resistive Output Voltage ("1 ") Minimum of 3,SV peak from 1000 Source 
Oven Power IS Watts at turn-on: Output Voltage ("0") O,OV ±0.4V at S Ma Sink Current 

6 Watts at 2SoC Following 1 Hr. Warmup Oven Power IS Watts at turn·on: 
Power Output OOBM OOBM +IOOBM +IOOBM 6 Watts at 2SoC Following 1 Hr. Warmup 

±1.50BM ±LSOBM ±20BM +2BOM Short Term Stability <+5xlO·1O/Sec. <+ lxlO"/Sec, 
Harmonic Content 300B 300B 200B 200B Tolerance +5xlO·8 + IxIO-7 

~purious Response 700B 600B -600B 600B Unit Shipped at +5xI0·8/24 Hrs. +Sx10·7/24 Hrs, 
Current (OSC) 3S Ma SO Ma SOMa 50Ma Drift after 200 Hrs. 
Short Term Stability <SxlO·1• <IxIO" <lxIO" <lxlO" (Typical) ±2xlO·8/24 Hrs. ±SxI0-B/24 Hrs. 

Per Sec, Per Sec, Per Sec, Per Sec, Stabilization to 
Tolerance ±5xIO·8 ±lxlO·7 ±SxIO·7 ±5xIO·7 ±5x1o·7 of nom. freq. 3S Min. 45 Min, 

r--unit Shipped at ±5xlO" ±5xIO-' ±lxIO·7 ±lxI0·7 Rise Time <20 NS <IONS 
Per 24 Hrs, Per 24 Hrs. Per 24 Hrs, Per 24 Hrs. Fall Time <20 NS <IONS 

Drift after 200 Hrs. ±2xIO" ±5xIO" ±lxIO-' ±lxIO·7 Size 2" x 2" X 41f2" (Typical) Per 24 Hrs, Per 24 Hrs, Per 24 Hrs, Per 24 Hrs. 
Stabilization to 1 add -1 Octal Plug 
+5x10-7 of nom. freq. 35 Min. 4S Min. 45 Min. 45 Min. Header I add -2 BNC & Solder Pins 
Size 2" x 2" X 4~" 

I add -1 Octal Plug Octal Plug N/A NIA Note: Unit must be loaded with 200 ohm load to preserve waveform fidelity 
Header I add -2 BNC & Solder Pins 

* These are standard operating supply voltages and output voltages, Other voltages are ava ilable upon request. 

ORDERING INFORMATION: 
To Order, Specify Model No. (Example ZTl19), Header (-lor -2) and Frequency. 

~ accutronics, inc. 
c.I 628 NORTH STREET. GENEVA, ILL. 60134 • 312.232.2600 
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m",,8 •• SECTION 2300 
RC VOLTAGE CONTROLLED 
OSCILLATOR Series 180 100Hz to 40KHz· 
FEATURES 
• Excellent Stability 

• Small Size 

• Low Current Drain 

• Choice of FM Deviation 

• Wide Frequency Coverage 

• IRIG Compatibility 

• Logic Compatibility 

APPLICATIONS 
• IRIG Channels 1-16 

• Low Frequency Telemetry 

• Transducer to Frequency 
Conversion 

• Sub Carrier Generation 

• Phase Locking 

• Pulse Modulation 

• Signal Averaging 

SPECIFICATIONS 

01 Pin #1- Common 

#2 - Plus Supply 

#4 - Control Voltage 

IS-Output 
3.110 

L~J 
~I 

PIN #1 
BROWN DOT 

1~. 

LKI}---=--4-I 
C 

#6·32 x W' 
STUDS 

LOCATING piN '-! .,. ___ _ 

• These are standard operating supply voltages and output voltages. Other voltages are available upon requeSt. 

ORDERING INFORMATION: 
To Order, Specify Model No. (Example RC178), Header (-lor -2) and Frequency. 

~ accutronics, inc. 
~ 628 NORTH STREET. GENEVA, ILL. 60134 • 312 - 232-2600 
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SECTION 2300 m,ii"fiifi 

LC VOLTAGE CONTROLLED 
OSCILLATOR Series 170 1M Hz to 100M Hz 
FEATURES 
• Wide Deviation 

• Low Jitter 

• Logic Compatibility 

• Excellent Stability 

• Ovenized & Non-ovenized 

• Low Power 

• Small Size 

APPLICATIONS 
• Phase Locking System 

• Telemetry 

• Pulse Frequency Modulation 

• Analog to Frequency 
Converters 

• Transducer to Frequency 
Conversion 

• Digital Phase Locking 

SPECIFICATIONS 

Models LC176 & LC177 
Pin #1- Oven Plus 

#2 - Oven Common 
#3 - Plus Volts OSC 
#4 - Control Voltage 
#5 - Common ose 
#6 - Signal Output 
#7 - Signal Ground 

r~ SEE 
CHART 

6'32X~" 
STUDS 

I r--
..... 1 'rl C 

I 2.50 ! 

1 "'----l -\(i}{<i3~2 1~ 

Models LC17D & LC173 
Pin #1 - Plus Supply 

#2 - Control Voltage 
#3-Common 

-Output OSM 
- BNC·Output 

• These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

ORDERING INFORMATION: 
To Order, Specify Model No. (Example LC 168), and Frequency. 

r~ SEE 

CHAS . 

#6·32 x Y4 

Models LC168, LC169, 
LC171, LC172 & LC174, LC175 

Pin #l-Plus Supply 
#2 - Control Voltage 
#3-Common 
#4 - Signal Output (Hi) 
#5 - Signal Output (lo) 

~ accutronics, inc. 
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VOLTAGE CONTROLLED 
CRYSTAL OSCILLATOR Series 190 

FEATURES 
• Wide Modulation· Deviation 

• Low Harmonic Content 

• Low Spurious 

• Good Short Term Stability 

• Compatible With IC Logic 

APPLICATIONS 
• Frequency Modulation 

System 

• Sub Carrier Generation 

• Transducer Encoding System 

• Transmitter Sources 

• Phase Locking System 

Models VN163 & VN164 

SPECIFICATIONS 

Frequency Range 
Frequency Adjust 
Frequency Tolerance 
Temperature Range 

'Supply Voltage 

Supply Current 

Waveform 
Waveform Purity 
Output level 
load 
Deviation 
Linearit¥ 
Control Voltage 
Size 
Header 

Pin #1- Plug Supply OSC 
#2 - Common OSC 
#3 - Common Oven 
#4 - Plus Supply Oven 

BNC· Output 
#5-Sync 

100MHz to 200MHz Frequency Range 
±5 PPM Minimum Frequency Adjust 

±0.0001% Frequency Tolerance 
O°C to +60°C Temperature Range 

Oven +24 VDC ±2%: Supply Voltage 
Oscillator & Multiplier + 12 VDC ±1 % Supply Current 

Oven 500 Ma Max. at Turn·on: 250 Ma at 25°C 
Oscillator & Multiplier 100 Ma Max. Waveform 

Sine Output Voltage ("I") 
All harmonics down - 20db Output Voltage ("0") 

+ 5DBM Minimum Rise Time 
500 Resistive Fall Time 

±0.02% Deviation 
<20% from Straight Line Between End Points Linearity 

o to + 10 V or ±5 VDC (Specify) Control Voltage 
2" x 2" X 41(2" Input Impedance 

BNC & 5 Wire Terminals Size 
Header 

IJ§lIiD,ffid SECTION 2300 

3MHz to 200M Hz 

#6·32 x W' STUDS 

Model VN162 

Pin #1 - Oven Plus 
#2 - Oven Common 
#3 - Plus Volts OSC 
#4 - Control Voltage 
#5 - Common OSC 
#6 - Signal Output 
#7 - Signal Ground 

±5 PPM Minimum 
±0.0001% 

Oven + 24 VDC ±5%: Oscillator + 12 VDC ±5% 
Oven 300 Ma Max. at Turn·on: 150 Ma at 25°C 

Oscillator 50 Ma Max. 
Square 

+5.1 V ±5% from 4700 Source 
0.0 ±0.3 Vat 5 Ma 

<30 NS 
<20 NS 

±0.01% ±0.025% 
<20% from Straight Line Between End Points 

o to + 10 VDC or ±5 VDC (Specify) 
>10ko 

2" x 2" x 2" 
7 Wire Terminals 

• These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

ORDERING INFORMATION: 
To Order, Specify Model No. (Example VN162) and Frequency. 

&l accutronics, inc. 
628 NORTH STREET. GENEVA, ILL. 60134 • 312·232·2600 
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SPECIFY 

AlJsrrl~o~ 
Tuning-fork oscillators, tuning-fork filters 

and Sulzer crystal oscillators 

TFO-1 
(1% x 1% x 2%") 

TFF-38 Single Filter 
.290 x .700 x .140" 

<3 grams 

MODEL 1120 
(211.1 X 21/8 x4") 

ACO-22 
1 x 2 x 0.5" 

Low Cost 

TFO-22 
(1 x 2 x 0.5") 

TFF-42 Double Filter 
.290 x .725 x .290" 

<5 grams 

MODEL 1100 
(1% x 1% x 311.1") 

TCXO·50 
Temperature-Compensated 
Crystal Oscillator 2 x 2 x 1" 

TUNING FORK OSCILLATORS 

AUSTRON, INC. continues to supply a complete selection of tuning fork 
oscillators for industrial, military, inner and outer space, frequency 
control applications. 

• Frequency Range - < 1 Hz to >50KHz 
• Temperature Range-<-65'C to >+125'C. 
• Frequency Tolerances-<±0.001% to >±1%. 
• Outputs - Direct DTL or TTL compatibility. Sine, square, or pulse. 

TFO-1 <1Hz to 50KHz 
Multi-frequency-1,2,or 3'1' outputs. 

TFO-22 <50Hz to 50KHz. Low cost. Printed circuit board mounting. 

TUNING FORK FILTERS 

AUSTRON tuning-fork filters are solving the need for small, hi-Q filters 
in the frequency range of 10 KHz to 50 KHz. Units are mechanically 
rugged and temperature stable. 

• Frequency Range- <10 KHz to >50 KHz 
• Frequency Tolerance - ± 0.05% 
• Insertion Loss - < -3dB 
• Bandwidth - 6 dB - <0.005% to 0.2% 

40 dB - 6% nominal 
• Frequency vs Temperature - <60% of bandwidth 
• Maximum Spurious Response - >-25 dB 
• Input Level - <10 MV to 5 v rms 

SULZER CRYSTAL OSCILLATORS 

The Sulzer Crystal Oscillators are manufactured in AUSTRON,s Washing
ton Division. They emphasize the best performance in low power 
consumption, long and short term stability, and minimum size. 

Oven-controlled Crystal Oscillators 
1000 - Long term stability to 1 x 10-8 /24 
hours, -10'C to +55'C, 1 MHz output. 
1100 - Long term stability to 1 x 10-"/24 
hours, -20'C to +65'C, 5 x 10-0 retrace 
after one hour, 5 MHz output, 4 watts 
maximum 2 watts average power input, 
1 V4 x 1% x 3% inches, 7 ounces. 
1120 - Long term stability to 1 x 10-0 /24 
hours, -20'C to +55'C, 5 x 10-" retrace 
after one hour, 1 MHz output (special fre
quencies available), 4 watts maximum 2 
watts average power input, 2.14 x 2.27 x 4 
inches, 9 ounces. Electrical and mechanical 
replacement for older Sulzer Modell KLM 
series. 

Temperature~compensated Crystal Oscillators 

1140 - Long term stability to 1 x 10-"/24 
hours, _10°C to +65°C, 5 x 10-!l retrace 
after one hour, 1 MHz or 5 MHz output 
(special frequencies to 100 KHz available), 
Ph6 x 1% X 3V2 inches. 

1150 - 2 x 10- lo/day long term stability, 
2 x 10-"/'C average for -55'C to +60'C, 
5 MHz, 4.5 watts maximum 2.5 watts aver
age power input, 2V2 x 3V4 X 5 inches. 

1160 - 2 x 10-11l/day long term stability, 
2 x 10-"/'C average for -55'C to +60'C, 
5 MHz, 3.5 watts maximum 1.5 watts aver
age power input, 2 x 2 x 5% inches. 

ACO-22 Frequency Range - 100 KHz to 50 MHz 
Accuracy - ±1 X 10-(; 
Frequency vs Temperature 5 x 10-ll 
Temperature Range - -5'C to +55'C 
Input 5 v de ±1% 
Output - 1-4 v pk-pk into 10 K ohms 

TCXO-SO Frequency Range - 1 MHz to 10 MHz 
Frequency Tolerance - ±1 x 10-u 
Temperature Range 5'C to +55'C 
Frequency vs Temperature - ±1 x 10-H 
Input 24 v de ±10% 
Output - 1-4 v pk-pk into 10 K ohms 
Stabilization - <3 seconds 

~~lJS'rRON INC. 10214 NORTH INTERREGIONAL HIGHWAY, AUSTIN, TEXAS 78753 TELEPHONE (512) 454-2581 
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CRYSTAL BANDPASS FILTERS 

SINGLE SIDEBAND CRYSTAL FILTERS 
3 db 60 db CARRIER 

PASSBAND BANDWIDTH ULTIMATE IMPEDANCE SUPPRESSION 
MODEL SIDEBAND (cps) (cps) ATTENUATION (ohms) (db) 

1650-2S00-6C L Lower ~350 to ~3100 4400 @ 50 50 600 25 
1650-2S00-6C U Upper +350 to +3100 4400 @ 50 50 600 25 
1650-2400-SA L Lower ~ 300 to ~ 2700 3600 60 4000 30 
1650-2400-SA U Upper +300 to +2700 3600 60 4000 30 
1750-2700-6AL Lower ~300 to ~3000 5400 60 1000 20 
1750-2700-6AU Upper +300 to +3000 5400 60 1000 20 
3000-2700-8A L Lower ~300 to ~3000 4200 60 50 30 
3000-2700-SA U Upper +300 to +3000 4200 60 50 30 

SYMMETRICAL CRYSTAL FILTERS 
CENTER 3 db 60 db ULTIMATE 

FREQUENCY BANDWIDTH BANDWIDTH IMPEDANCE ATTENUATION 
MODEL (kcs) (cps) (cps) (ohms) (db) 

30-3-4A 30 3 15 10000 60 
130-100-2A 130 80 @ 6 db 500 @ 40 10000 30 
250-600-40 250 600 @ 6 db 2500 4000 60 
1000-2800-4A 1000 2S00 16000 10000 50 
1650-6000-40 1650 6000 @ 6 db 20000 1000 60 
2215-250-4A 2215 250 1100 4000 60 
2215-1000-4A 2215 1000 4000 5600 60 
2215-2000-4A 2215 2000 SOOO 5600 60 
2215-2500-4A 2215 2500 10000 4000 60 
2215-3100-6A 2215 3100 7500 4000 60 
2215-4000-4A 2215 4000 16000 5600 60 
2215-6000-4 A 2215 6000 24000 5600 60 
2215-800-4A 2215 SOOO 32000 5600 60 
3000-500-40 3000 500 @ 6 db 25000 2000 60 
3000-1000-4A 3000 1000 5000 4700 60 
3000-1500-6C 3000 1500@6db 5000 2000 60 
3000-3000-6A 3000 3000 @ 6 db 7000 2000 60 
3000-7000-6 A 3000 7000 12000 8200 60 
3395-2100-68 3395 2100 @ 6 db 5000 2000 60 

CUSTOM DESIGNS 
Send us your specifications for prompt quotation service on special requirements. We will be glad to help you with our application 
engineering experience, too. 

eem /1969 
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CRYSTAL OSCILLATORS INCORPORATING if you buy quality 

TEMPERATURE CONTROL 
, 

sTAIIIUn'{AIW 0 .. Houi'! ." AGING CHARACTERISTICS 
.:co-~ _rift FREQUENCY GUTP", OUTPUT (rms) 

OSCIWJ811 OVEN WAVE WITH LOAD 1'11/£ RANGE $IIoItT.rm tixCd,Amb.iA\ Amble.tll •• p 24~hour Period On. W.ek 
SilI1l'E (ohms) VOLTAGE .. VOLTAGE 

(10..., !25~C:± S·C) . (0'. 5I!~!!). (AHer 72 hours) (AHer 72 hours) 

ccO:23MJl.7 1 MHz ·sdl)·IO S,HjA 2;~O" ~ x 10'" 2 x 10" Sine 1 volt·1500 27VnC 27 vae 

J;C(}.23I\1fj·j)H • 1 MHz ~.x lOcI. 3 x Ill'" :xll 10" 3 x lO-u 2 x 1O-~ SiM 1 volt·500 27VUC 27 vae 

CC0-23 
t:CO·23LI'i.H· 5 MHz hlO'IO 3'lOc' :1;1 XID" 3 x 10'" 2 x 10-.'\ Sill. 1 volU500 27VOC 27 vae 

The CCQ·23 series offers a choice of 3 ultra stable time base oscillators for premium performance. Special glass sealed 
quartz crystals are designed for high Q characteristics and are processed to assure low aging needed in sophisticated 
applications. All models incorporate full proportional temperature control ovens and solid state circuitry. 

ceo,7 s.ritJ FREQUENCY SllSILlTY- AUI["T OUTPUT VOLTS 
MOOn RANGE 2S·C It-IW·C rms 

.CCO.7R 10·14 kHz 5 xlO·r .. :;1;:2 x IO'{! 1.5 

CeO'7R 14·35 kHz 3x 10·1 :;1;:5 x 10·~. 1.5 
CeQ·7ft 35·198 kHz 2 X 10.1 . :;1;:4,10.7 1.5 
CCO·7ft 198·300 kHz 1 x 10.7 :;1;:1.5 x 10·. 1.0 
CeO·7M .95·3.0 MHz Ix 10·. :;1;:3 x 10" 1.0 
CCO.7l 3·8 MHz 1 x .to·' :;1;:3 • 10'. 0.5 
CeO·7N 8·15 MHz 1 x 10"7 ±3x 10~i 1.5 
eeQ.:/'V 15·50 MHz 2 • 10·1 ±5 x 10". 0.5 

CCO·7 CCO·?ti 50·100 MHz 2 X 10,1 ±5 X 10·' 0.5 

Standard models in this series are supplied with glass sealed crystals for low long term aging, All models have solid 
state oscillators designed for operation on 27 VDC. Mercury thermostat ovens may be specified for 115 VAC or 27 VDC 
operation. Standard output is clipped sine wave with ratings as shown above based on 1500 ohm load conditions. 

ceo·Zs Seoo 
. STABllITY ...... AMBIENT AGINGIWIC AfTER '12 HRS • 

FREQUENCY OUTPUT INTO SpOICI., Aglns Qptron 
TYPE RANGE 2S"C 0·60.·0 1500 OHMS 

standard $1*,.1 
CeO·25.M1> 1·3 MHz 5 ~ 10".8 ±5x 10·' Iv 1. 10" 3 x la,S 
CefH5lD 3·8 MHz 5 x 10" ±5x 10.1 Iv 1 .• 10" 3 x 10'~ 
eCO·25NO 8·15 MHz 1 x],0·1 ±5 '.10" Iv :1 x 10.1 5 • .l0·s 
eeO;2svD 15·50 MHz 2 x 10·' ±5X 10·' .5v 3 x 10.7 1.xJO·· 

CCO·25 CCO·25Uo 50·100 MHz 2 x 10" ±s X 10" .5v 4 x 1O,' 1 X 11)·1 

This series is designed with proportional temperature control to meet high stability performance requirements in a 
minimum size package for PC board mounting. Standard models have sine wave output and operate with 12 VDC 
(oscillator) and 24 VDC (oven) supply. 

000·7.8 SlIries FREQUENCY STABILlrY- AUU,N'I' OUTPUT VOLTS 
MODEL RANGE 2S·0 ~~~ 

rms 

ceO·78R 10·14 kHz 5 x 10,1 ±2 x 10-.6 1.5 
CCO·78R 14·35 kHz 3 x 10.7 ±5 X 10·' 1.5 
ceO·TaR 35·60 kHz 2 x 10" ±4 x 10.1 1.5 
teO·78R 60·198 kHz 2 X 10" 

=i 
±4 X 10-1 1.5 

CCQ·78R·2 198·500 kHz 1 x 111-7 ±1.5.x 10" 1.0 
eeO'78M: .80·3.0 MHz 1 .10.8 :;1;:3 X 10.8 1.0 
ceO·7St 3.0·8.0 MHz 1 x IO'{! ±3 X 10" .75 
ceO·laN 8.0·15.0. MHz 5 x 10'" ±S x 10'. 1.0 
COO.18V 15.0·50 MHz 1 • 10" ±2 x 10" 1.0 

CCO·7S eeQ·7aU 50·100 MHz 2 x 10" ±4 •. 10·' .75 

Standard models in this series incorporate solid state proportional temperature control which may be specified for 
115 VAC or 27 VDC operation with 5% regulation. Solid state oscillator circuitry is designed to operate on 27 VDC 
(1 % regulation) supply with sine wave output ratings shown for 1500 ohm load conditions. 

CCO·23MD·7 CCO.23MD·6H CCO·23LD·H CC0-7 
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CRYSTAL OSCILLATORS 
WITHOUT TEMPERATURE CONTROL 

TCCO Series 

FREQUENCY STABILITY 
WITH TEMPERATURE DEVIATION 

±I x 10-6 0-50'C 

±3 X 10-7 0-50'C 

±2 x 10-6 -20 to +70'C 

±4 x 10-7 -20 to +70'C 

±1 x 10-6 -40 to +70'C 

Vyou buy qualily 

TCCO is the Sliley acronym for TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS designed to integ-rate the characteristics of high 
quality crystals with temperature compensated circuitry for improved frequency stability without temperature control. Typical perfor
mance characteristics are shown for the TCCO-26 series. Standard models operate on 12 VDC (2% regulation) at 15 mils maximum. Sine 
wave output is 1 volt rms into 1000 ohms or 2 volts peak to peak square wave on special order. 

CKO Series 

This low profile solid state crystal oscillator is designed to provide choice of LOGIC output for IC applications where space is limited. 
The koldweld sealed package operates on 5 VDC with output ratings as shown above. When specified. electdcal trim adjustment is 
available to offset long term aging. 

CMO-26 Series 

The CMO series crystal oscillator offers choice of LOGIC output in a compact sealed module for PC board mounting. Standard units are 
designed for operation on 5 VDC (2% regulation) input with optional mechanical or electrical trim adjustment to offset long term aging. 

The SMO series oscillator combines a precIsIon quartz crystal and solid state circuitry in an encapsulated module designed for mount
ing on PC boards. Output is approximately sine wave at voltages shown above for 1000 ohm load conditions. Input requirements are 
12 VDC· 10 ma_ 

TCCO-26 CKO-4 CMO-26 BMO-5 BM0-6 

1969 YELLOW SECTION for LDcal Offices, PhDnes 1071 
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BULEY ELECTRIC COMPANY • ERIE/PENNSYLVANIA 16512 
2545 W. GRANDVIEW BOULEVARD 

BLILEY CUSTOM ENGINEERED CRYSTAL FILTERS 
Design Considerations 
BANDWIDTH RANGES. Quartz crystal filters can be designed with a wide variety of characteristics and 
bandwidths depending on the frequency range. In narrow band filters the maximum bandwidth obtain
able is controlled by the ratio of capacities of the particular crystal cut, and the mode of operation, 
which in turn is dictated by the frequency range of interest. The minimum bandwidth obtainable is con
trolled by the Q of the crystals used. Wide band filters make use of inductors to effectively spread the 
poles of the crystals, resulting in greatly increased bandwidths. 

In the range from 100 kHz to 600 kHz crystal filters can be designed with bandwidths from .035% 
to 8% of center frequency as shown in Table 1. Bandwidths from .01 % to 3% of center frequency are 
available with center frequencies in the 1700 kHz - 30 MHz range as indicated in Table 2. 

NARROW BAND FILTERS 

Bandwidlh-6 db Shape Factor 

Min. (%) Ma •. Min. (60/6 db) 

.05 .5 1.5 

.04 .4 1.5 

.035 .35 1.5 

Table 3 lists the characteristics of typical symmetrical Bliley filters of proven design. Many other designs 
with special characteristics are available. However, their great variety does not lend to simple listing. 

SHAPE FACTOR limitations (ratio of 60 db to 6 db points on symmetrical types) are primarily dictated 
by economics. Pass band ripple and phase linearity are also important in determining shape factor possi~ 
bilities. If linear phase within the pass band is a major requirement, the Gaussian design must be used, 
and this greatly limits the selectivity shape factor. 

PASS BAND RIPPLE requirements, when extremely small, dictate the use of the Butterworth design, and 
again selectivity for a given number of crystals is sacrificed. Shape factors as low as 1.5 to I at 6 db 
points are common if I db ripple can be tolerated. 

CENTER FREQUENCY STABILITY of a crystal filter with temperature is essentially that of the crystals 
themselves. If, for example, AT cut crystals of the correct angle for a specific frequency range are used, 
center frequency tolerances of ±.004% over a temperature range of -55 to +105°C can be expected of 
the filter. The pass band width itself is not greatly affected with temperature if all crystals in a filter are 
held within tight angular tolerances of each other, because the crystals will drift in unison with 
temperatu reo 

SINGLE SIDEBAND filters are available with a wide range of skirt selectivity, and carrier suppression of 
30 db or more can readily be obtained over most of the frequency range. 

COMB SET filters, either "spaced" or "contiguous" types, are available. A contiguous comb set is one in 
which the adjacent channel skirts cross at the 3 db points. Such sets usually require individual termi
nations when operated in parallel to prevent interchannel distortion, unless the Butterworth "Maximally 
flat passband" design approach is used. Such designs, however, do not always provide the greatest 
economy for a given shape factor. For the most economical filter design, the termination problem can 
be resolved by staggering the channels so that no adjacent channel shares the same termination; in other 
words, alternate or every third channel can be combined in parallel, and in tt'l'is manner any number of 
such combinations can share the same termination. 

Applic~tion Considerations 
To obtain optimum performance from a crystal filter it is necessary to provide for matching impedances 
at the input and output terminals. An impedance mismatch will usually sacrifice loss, skirt selectivity, 
bandwidth or cutoff characteristics. 

In the low frequency group extraneous' circuit capacities usually have minot significance in their 
effect on a filter. In the high frequency group, external circuit capacities of 10 or 15 mmf can represent 
an appreciable part of the total tuning capacity inside the filter. For this reason crystal filters in the 
high frequency group are usually designed to work with an external capacity of 15 to 25 mmf which can 
be adjusted to compensate for stray capacities and tuned for minimum loss through the filter at mid
band frequency. 

The ideal approach to crystal filter design and application presumes that the external impedances, 
seen by the filter, are known. The filter can then be designed for these values. By the use of special high 
Q transformers impedance transformations 'can be made to almost any desired external circuit level. 
This can be accomplished without imparing bandwidth, loss, skirt selectivity or sharp cutoff. While this 
method may result in slightly increased cost it is preferable to the use of external capacitor dividers or 
tapped coils which may reduce gain and, due to reflections, distort the true filter characteristic. 
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2545 W. GRANDVIEW BOULEVARD 
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BLILEY CUSTOM ENGINEERED CRYSTAL FILTERS 

STYLE 6 

BFN-0330833 

Typical Bliley Filters with Symmetrical Characteristics 

Nominal Cas .. Impedance Style (ohms) 

Maltilnum 
TASLE 3 Center SandWldth Bandwidth Insertion 
Type No. Frequency (6(1b) (60 db) 1.05$ 

27 k 1 
680 1 

BFN~100B31 100~k~H~~~~~_5~0~O~H+z~ __ ~ __ ~1~.5~k~H~z~ __ ~ __ ~6~d~b~.· __ ~ __ ~~ __ -+ __ ~~ 
BFN·OlooB23 100 kHz 3 kHz 7 kHz 3db 
BFN.0200$.32 200 kHz.1OO Hz 400 Hz3 di) 8.2 k 5 

·8FN·0330B33 330 kHz .•. ·.250 Hz 1 kHz 3qb 6k 6 
"BI"".'0000B41 500 kHz ... 3001'\... 1.2 kHz ..•. .3.db 4 k 3 

8FN·2000B2l 2000kHz 100Hz 1000Hz .• ·.3 db 1.5 k 3 
50 3 

BFN.2Z151:13 2215 kHz $OO.H~ 1.1 kHz ..••. 3db 4k 3 
8FN'221584 2215 kHz 3k:Hz 12 kHz ••.. 3di) 4 k 3 

STYLE 7 B('N,2215821·· 2215 kHz 2.5 kHz (3 db) 10 kHz 3db 4 k 7 
B1N;2215B28 2215 kHz 250 Hz (3 di) 1 kHz 3 di) 4 k 7 
BFN.Z400B42 2400 kHz 4.4 kHz (3 db) 18 kHz 3 db 2 k 3 
8FN'2500B;l6 2500 kHz 5 kH2(3 db) 20 kHz 3di) 2k 8 
8('1'1.3000814 3000 kHz 3.kH2 12 kHz 3di) 4.7 k 3 
8F1':I,3OO0B47 3000 kHz 3 kH",(3 db) 6 kHz 6 db 2 k 9 
BF",4000821 4000 kHz 5k:H1£.(3db) 20 kHz 3dQ 50 3 
$FN·5OO0I316 5000 kHz 3.5kli2: .. 12 kHz 3db 1.6 k 3 
8FN,5000822 5000 kHz 10 kHz 40 kHz 3dQ 1.6 k 10 
8FN:5!'l00B23 5000 kHz 5 "Hz (3 db) 20 kHz 4 db 50 3 
BFN'Soo.OB24 5000 kHz 3,5 kHz 12 kHz 6 db 50 11 
BFN.5000830 5000 kHz 3 kHz 12 kHz 3 db 1.6 k 3 
BFIII'5OO01;l37 5000 kHz 3.5. kHz 18 kHz (80 db) 6 lib 50 12 

.• ·BFN-5000B50 5000 kHz 500 liz 2500 Hz (40 db) 3 di) 1.6 k 5 
8"N.7000B22 7000 kHz 8 kHz ... 50 kHz 6di) 500 3 
BFN-9000B13. 9000 kHz SkHi 12 kHz 3.di) 600 4 

1 k 4 
Bf'1':I-l,lB53 10.00 MHz lilliz 2 kHz 31'11). 220 4 

STYLE 8 
50 4 

400 4 
1 k 4 

~1E1~6 10.01 MHz 8.kHz 20 kHz 3. db .. 
~8a 10.7 MHz 4.2kH?! ... 10kHz $(11). 

Bf'N:llB9. 10.7 MHz 15kHz 30 kHzS db 
BFN·11B10 10.7 MHz 30kHz. 60 kHzSdt> 1 k 4 
BFN·H$21 10.7 MHz 15kHz 32 kHz 3 db 1 k 13 
SFN,llB22 10.7 MHz 30.kH% 60 kHz 3db 2k 13 
BFN,11B23 10.7 MHz 13·IIHz 30 kHz (80 db) 3d.b 1 k 13 

1 k 4 
180 4 

BFN·flS41 . ....•.. 10.7 MHz 4{) kHz 80 kHz 51'11:1 
~N'HB51 11.00 MHz3kliz 10 kHz 3db 

BFN,11$.34. 1l.5 MHz 37,.5 kHz 85 kHzSdi) 50 .4 
BFN.USa5 1l.5 MHz 37,lij k.Hz • ... 200 kHz (40 db) 3qb 50 4 
$FN·l:!B21 .•... 12.00 MHz .41 kHz 82 kHz .••... 3db •. 1.8 k 4 
BFN·1S81 13 MHzlS·kHz 30 kHz ····134b ...... 680 4 
$FJIt,13ElZ . ..... 13 MHz 30kHz 60 kHz.. ..J lb. • •..... 1.5 k 4, 

50 -4 
ElFN·18B21 . ... 18.00 MHz 20kHz 50 kHz •.....••.•.•.• Selbe .. 50 4·.· 

1 k 13 

STYLE 9 STYLE 10 STYLE 11 STYLE 12 STYLE 13 

(TUA .. !:T TY .. ,) 
(rUIII'I[T T ... PE) 
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CRYSTALS 

Koldweld Sealed Crystal Holders 
for High Reliability 

This group of crystal holders is hermetically sealed by a koldweld 
process, without heat or flux, to minimize contamination. Crystal 
units supplied in these enclosures have improved aging and reli· 
ability. All units are custom built to your specifications. Data sheets 
for each type are available on request. 

HB·2 

BK-3 BK-2 

KOLDWElD SERIES 

General Communication and 
Mil-Type Crystal Holders 

Bliley offers a complete selection of solder sealed Mil-type crystal 
holders and commercial variations such as wire leads, mounting 
brackets and ruggedized models. For quotation, choose the basic 
holder style required, indicate any special variations and advise 
performance characteristics for complete crystal unit. 

GENERAL COMMUNICATION AND 
MIL-TYPE CRYSTAL HOLDERS 

o 

• 

1074 See YELLOW SECTION for Local Offices, Phonas 
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PIN CONNECTIONS 

I -CR.YSTAL 

4- GR.OUND 

S-CRYSTAL 

4- GROUND 

,- C"VSTAI.. 
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SMAll-SUTTON 
MINIATURE 7-PIN 

eem/1969 
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11/~' LONG 
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U~ LEADS APPROX, i LONG 

2545 W. GRANDVIEW BOULEVARD 

if you I .. ,y quall,y 

CRYSTALS 

Ultra High Stability Glass Units 

II 
BGllAH·5 BG61AH·5S 

This is an outstanding group of crystal units incorporating the 
advanced technology and craftsmanship that has made Bliley 
famous for quality without compromise. Exceptionally low aging 
and high Q characteristics provide precision reference for synthe
sizers and systems clocks. Complete data available in special bulle
tins supplied on request. 

ULTRA HIGH STABILITY GLASS SEALED CRYSTAL UNITS 

BULEY FREQUENCY 
DIMEN-

MODE Q AGING SIONAL 
TYPE RANGE DRAWING 

BG6rA·5 5 MHz Fifth 2.5 x 10' 2 x lO·9/wk. 24 

BG61AH·5 5 MHz Fifth 2.5 x 10' 2 x lO-"/wk. 24 

BG61AH-5S 5 MHz Fifth 2.5 x 10" 7 x IO-lO/wk. 25 

BGllAH-5 2.5 MHz Filth 4.5 x 10' 5 x 10-10 /wk. 23 

'827 5 MHz Third 1.8 x 10' 2 x IO-s/wk. 7 

B27 10 MHz Third 1.5 x 10'; 2 x lO,S/wk. 7 

BG93A I MHz Fund, 1.5 x 10' 1 x IO-R/wk. 22 

Glass Sealed Crystal Holders 

BG9D 

BG93A B27 

Vacuum sealed crystals in this group of 
holders exhibit superior aging characteristics 
and long term reliability. Ideal for use in high 
stability crystal and oven combinations as 
indicated in separate listing of crystal ovens. 

BULEY 
HOLDER 

B27 

BGGA 

BG61A 

BG7 

BGIA 

BG9A 

SG9A 

BG93A 

BG93A 

GLASS SEALED CRYSTAL HOLDERS 

FREQUENCY 
RANGE 

2·30 MHz 

3·100 MHz 

3·100 MHz 

4·3000 MHz 

4·3000 MHz 

90-160 kHz 

1·5 MHz 

90·160 kHz 

1·5 MHz 

DIMENSIONAL 
DRAWING 

7 

20 

22 

See YELLOW SECTION for Local Offices, Phones 1075 
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BLiLEY ELECTRIC COMPANY • ERIE/PENNSYLVANIA 16512 

2545 W. GRANDVIEW BOULEVARD 

if you buy quality 

COMPONENT AND CRYSTAL OVENS 
COMPONENT OVENS 

sr •• jurY" ±0.2"C ",02'C ±025'C ±0.2S'C II'C ",!,e II"C ±PC 

Standard oven designs in t'lis 
group utilize all silicon transis· 
tors in the control circuitry. Oven 
types with the prefix BP are for 
proportional temperature con· 
trol. Oven types with the prefix 
Be or BS utilize mercury ther· 
mostats. Detail specifications 
available on separate data 
sheets supplied on request. 

k"_~"."'.~.' ... -'-.", .... ~.l----+-~~-4-----+~~-4------+-'-'--'--'---+ -------~.~-. --
'liM_fUll( 20C 70'e 70 C lo-c 75C 75"C )5'C 75"C 

BCR-\ 

G 
4" 

I • J 
• 375"REF[ ~ 
T~_ 5'~ .060" 

Itt} 

1076 

'4-40 NC-2A 4 STUD~ 

BCR-4 and 
BST-4 

BCR-I and 
BST-I Series 

BPO-I21 

OVEP{VOi'MGE 12 VDC 'l7 vue 12 voc 

~Vfrl $iZ( 960" diam ,9W" diameter 1 !J." wide 
2 375" long 2:375",100« ~4" high 

',:,' "," 21 1" long 

BPCO.J 

BPCO-2 

D
rl~-; 

-r 
I 
2" 

! 
__ t 

...L 

27I'OC 

t!(/'wide 
!~# high 

212" long 

BPO Series ~,~" 

FOR 
TYPE CRYSTAL 

........ TYPE 

Bp(}-l21 BG7 

BPQ,,131 BG7 

BPC.Q·2.1 BH4 (2 units) 

BJ>C?2 .... BH4 (2 units) 

BPCO·~l BH6 or £27 

BPCO·3 BH6 or B27 

BeR-! BG6I 

BST·l· .. BG61 

I 
BPCO-3 

CRYSTAL OVENS 

TEMPERATURE, STABILITY 

filled Ambient Range O'C to 6O'C 

±.M"C ±o.I'e 

±.QIO.C ±O.l'e 

±;O~'C ±O,5'e 

±.05'C ;to.5'C 

"';tA)S'C ;to.5'C 

±.05'C ±Qc5'C 

±,02'C :to.2"e 

±:02'C ±O,Z'C 

115VAC ztvoC 27 VDC 12VOC 

1 450" diam r 450" dt~Jn 25 I 46 
r height 3" ~~Jgh-t c~bic cubic 

Inches inches 

BPOC-I 

r 
4" ± ~ 
I 

~~ L 
~-1.897--.J 
BPOC Series 

OVEN OVEN 
TEMP. VOLTAGE 

70°C 12VDC 

70'C 27-VOC 

75'C 12VDC 

75'C 27VDC 

75'C 12VDC 

75'C 27VDC 

68'C 115VAC 

68'C 27VDC 

BPCO·41-I 

r----'¥,' 

'c"-' 2 HEATER I J 

TERMINALS .. r' " 1"_ .203 
L_I r REF. 

T::- -or 
.187 ~1.093"-..:...i 

~I I", , T-I: --: "I w . 
I~ CAVITYr', : HT.ABOVE: I 

INSIDE 1---'_.'. t,' 
TERMINALS: "I I 

1 ' , " 

# /lfiOOJi..t 
4,,40 THD. ~m~ " 

2 MTG HOLES ~~ ~ ~~. ___ l 

See YELLOW SECTION for Local Offices, Phones eem /1969 



CTS Knights, Inc., Sandwich, Illinois 
Subsidiary of CTS Corporation, Elkhart, Indiana 

Frequency 
Control 
Devices 

CRYSTALS, CRYSTAL FILTERS, PACKAGED TRANSISTOR OSCILLATORS, CRYSTAL 
AND COMPONENT OVENS, AND CRYSTAL-OVEN COMBINATIONS 

JK offers a complete line of crystals with frequencies ranging 
from 1000 cycles to 200 MC. Precision crystals, providing 
changes as little as 1 x 10"0, are regularly manufactured for 
use in frequency standards and similar ultra-stable devices. 
Low frequency crystals are available in evacuated glass envel
opes, conventional metal holders and the new KOLDWELD 
metal enclosures. High frequency crystals, in both metal and 
glass holders, are manufactured at high volume rates for Gov
ernment and commercial users. Military standard crystals offer 
the assurance of maximum quality by adherence to MIL SPECS 
and close supervision by a resident Government Inspector. 

JK crystal filters are compact, rugged, hermetically sealed and 
stable. Frequency ranges from 1 kc to 40 MC are available to 
150 MC. 

Packaged transistor oscillators are offered in a wide line of 
precision, plug-in, crystal controlled signal sources from 10 
cps to 75 MC. These oscillators are available with sine or 
square wave outputs. Stabilities range from 1 x 10.6 to 1 X 10·' 
and better per day, Designs can be made to specifications for 
laboratory, vehicular and full military environmental perform
ance. Each oscillator is aged in and its performance certified 
before being shipped. 

Crystals and component ovens are compact, high temperature 
stability types carefully made to accommodate crystals and 
other precision devices. Single crystal, dual crystal and multi
ple crystal types are available. Many sizes and types are avail
able including snap-action thermostats and proportionately 
controlled ovens giving the ultimate in quiet, precise operation 
with stabilities to ±.0025°C. 

JK crystal-oven combinations, "THERMYSTALS," cover a wide 
range of packages for use where close temperature control of 
crystals is required. Frequency ranges for these crystal-oven 
combinations are 1 kc to 200 MC. Proportional control and 
snap-action thermostat control ovens are available in.combina
tion with precision, glass-enclosed, and metal-cased crystals 
with frequency stabilities from .0001 % to .0000001 %. 

G7AS 

G3W 

G17 
H3 

BAND PASS 

Crystals 

" I ! , 
. , 

K17 

I H3W 
! I 

T05 

H17 K3 

Filters 

FM 

Oscillators 

JKT016 

G6AS 

CTS Knights TCXO, always on frequency regardless of environ
ment. From -40°C to +70°C, in outer space or down on earth, 
CTS Knights Temperature Compensated Crystal Oscillators are 
right on frequency with excellent stability (0.5ppm) over wide 
temperature ranges. With no warm up delay and minimal power 
requirements (50 Milliwatts) in a compact design CTS Knights 
TCXO's supply the stable signal source to fit your design 
requirements, 

JKT051 

JKT043 

JKT077 TCXO 

ORDERING INFORMATION: Place orders using the following address: 

CTS Knights, Inc., 400 Reimana Street, Sandwich, Illinois 60548. Telephone 815-786-8411. TWX 910-642-0860 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1077 



SECTJON 2300 14M'ij,". 

BULOVA 1) QUARTZ CRYSTALS 

• AT. CT. DT. +5° IE and H Elements) GT. 
MT • NT. PT • SL 

• Miliiary Types. General Communications • Pre~ 
'clsion SSB 

• Caldweld • Glass Seal,ed • Glass Bulb • Metal 
Hald'ers 

• Military crystals ,meet latest MIL-C,3098 specifl
cations 

• Special shock and vibration mounts available 

HIGH PRECISION 
GLASS-ENCAPSULATED, CRYSTALS 

Covering a frequency range of 5,000 Hz thru 150 

MHz, Bulova has available in glass holders the Mil 

types HC-26/U and HC-27/U, as well as the stand-

ard ,vacuum tube types. A 3rd overtone 5 MHz 

crystal is available in ,the HC-27/U holder with Q'. 

in excess of 1 million, and stability of .1 pp 1010 for 

24 hours. 

FILTER AND OSCILLATOR CRYSTAL 

Bulova has designed a line of quartz crystals rang

ing in fundamental frequencies of 2,000 Hz thru 

3,0 MHz--avertone frequencies to 150 MHz. Cus

tom capability enables us to design to fltyour most 

exacting requirements. 

• Spurious attenuation as low as 80 db., 

• Motional parameters of L, and C, held to within 
:01::2%. 

CRYSTAL HOLDERS 

A COMPLETE LINE FOR, ALL APPLICATIONS IN A FREQUENCY RANGE 
OF 2,000 Hz THRU 150 MHz 

Commercial: Crystals for Aviation, Marine and CB communications equip

ment.Manufactured to the highest quality in standard type 

holders or modified to suit special designs. 

Military: Bulova produces all the standard military "CR" types and is 

Q.P.L. on most of the current "CR" types. Designs crystals for 

new military applications where low power and extreme 

environment are present. 

8J, 

1'1 
I I 

Cold weld Sealed Crystals-

Features: 

MIL BULOVA 
TYPE TYPE 

HC·6/U 70 

HC·13/U 73 

HC·18/U 80 

HC-25jU , 83 

HC-27/U 77 

HC·26/U 76 

Bulova has extended the developmental perimeter of coldweld 

types to provide a more miniaturized package with a broader 

frequency output. A support facility has b~en built capable of 

handling volume production. Series 100 coldweld 110lders 

consists of nine (9) configurations which include the four (4) 

main military typ~s. The military crystals fit within the dimen

sional requirements of the military drawing. 

• High Quality-High Reliability 

• Tolerances as close as 3 ppm of nominal can be held on 
initial adjustment. 

• Aging rates of 3 pp 1 ()8 per week are standard. 

• Small package/broad frequency capability. 

DIMENSIONS IN INCHES 

A B C D E F 

.765 .750. .238 .486 .050 .345 

1.500 .750 .238 .486 .050 .345 

.515 .418 1.500 .192 .017 .166 

.515 .418 238 .192 .040 .156 

.775 .757 .238 .486 .050 .352 

.530 .435 1.500 .192, .017 .185 

Manufacturer of the wide.1 range of Frequency Conlrol Componenl •• Crystal •• Cry.lal.Oscillalon • Crystal Fillen • LC Fillers. Tuning Fork •• Fork 

fep 
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Oscillators • Oven •• Coil •• Servo Amplifie.. ' 

BULOVA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY,'INC. 

, See YELLOW SECTION, for, Local Offices, Phones 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. y, 11377. 212335-6000 

eem/1969 
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B U LOVA V TEMPERATURE CONTROLLERS/OVENS 
A wiae selection of temperature control devices and enclosures 
compact-highly versatile 

Solid State Controllers: 
Type 184-115 Type 339 Type 320-115* 

184-26 320-26 

Voltage 20VAC to 125VAC 115VAC 20VAC to 125VAC 
60 to 400 cps 400 cps 60 to 400 cps 

-. 
Peak Heater 1.5 amp. 1 amp. cont. 1.5 amp. 

339 Tran sistat 1B4 Transistat 320 Conax 
Current (Half Wave) 1.5 amp. 50% (Half Wave) 

Duty Cycle 

Available as AC Switches, DC Switches or Set Temperature Any Temperature, 5° intervals, -55°C to +125°C 
Range 

Proportional Controllers, they are de- . -. 

Temperature 

signed to handle power requirements of 
Stability Over .1°C .1°C .75°C 
Ambient 

as little as .4 watt to 3KW. Package R.F.I. none Mil I 26-600 none 

sizes of as small as .5 cubic inches are Ambient Operating -55°C to +125°C 

available; temperature control as close Vibration Mil Std. 202 Method 2040 none 
. 

as .01°C, dependent on application. 
Shock Mil Std. 202 ~ethod 202 none 

----

Size .625 Dia. 1.390 x 1.075 1.250 Sq . 

Crystal and Component Ovens: 
*Commercial 

. 437 Hgt. .380 Hgt. .380 Hgt. 

COM-341 Typical 
BHC-18 Series BHC-613 Series Large Cavity Oven 

Accomod.: 1-15, HC·18 or HC-25 Single HC·6 crystal Up to 50 cubic inches 
crystol holders holder to small printed 

circuit board 

. _ .. _--

613 
341 Oper. V.,lt: To 28 VDC or 115 VAC dependent on controller 

Temp. Set: 5° intervals +55°C to +100°C 

BHC-1B-2 ... 

Controls 8i metal or solid stat.., 8i metal, solid state or mercury 
Available: 

Crystal ovens are available to hold from 

a single crystal to 15 crystals; component 

._- f-.. 

[ 

--. 

Stability: Up to ±.5°C Up to ±.OI°C Up to ±.l°C 

_.-_._--

ovens are available up to 50 cubic inches. Mounting: Flange, bracket or Flange, octo I plug or stud 
stud 

Many ovens are available with either 

Termination: N/A To 15 pins To 20 pins 

bi-metal thermostats or solid state control. 

Manufacturer of the. widest range of Frequency Control Components: Crystals. Crystal Oscillators • Crystal Filters • LC Filters • Tuning forks • 
Fork Oscillators • Ovens • Coils • Servo Amplifiers 

fep 
BULOYA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY, INC. WOODSIDE, N. Y. 11377 • 212335·6000 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1079 
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BULOVAL) CRYSTAL FILTERS 
II I I II 

• • '" II 11 I • 
I " • II 
••• III" 

COMPUTER OPTIMIZED 
FILTER DESIGNS 

I. •• II 
III I I 

To provide optimized designs for individual system 

requirements, Bulova has a co-related library of 

computer programs. From pre-packaging tolerance 

analysis of individual components to the finished 

product spec'd to the customer's parameters, we 

can determin.e design "trade-off" quickly and eco

nomically. 

The prime parameters have been programmed to 

make available the following crystal fllter types 

I. Butterworth Designs 

2. Butterworth.Thompson Designs 

3. Ch"byshev Designs 

4. Bessel Designs 

5. Elyptic Designs 

6. Lerner.Designs 

7. Goussian (Transitional) 

8. Image Parameter 

FULL PRODUCTION CAPABILITY 

From crystal configuration to finished product, each 

segment of manufacture utilizes the most advanced 

and controlled production techniques. Geared to 

large volume requirement~1 Bulova's modern 

automated test facilities allows for a mass produc

tion output with no loss in quality-fully equipped 

environmental laboratory available for most test

ing. Short runs and engineering prototypes are 

handled in our pre-production shop. 

Computer Designed for Reliable Performance 
Accurate - Narrow Band - 4KHz to 30MHz 
The business of Crystal Filter design and production has been Bulova's business since 1955. 

It is another reason for our leadership in the broad area of frequency control and related pre-

cision products. 

We are a design/production center to fulfill the most exacting system specifications. Combining 

many years of experience, an engineering team of many design disciplines and advanced 

computer techni ques, we can produce 'state-of-the-art' fllters in cost-controlled packages to 

military and commercia! specifications. 

TYPICAL FILTER APPLICATIONS FROM 

* .. .-
4KHz 30 MHz 

Band Pass Notch 

Band Elimination Time Delay 

Single Side Band Equalizer 

Narrow Band Lerner 

Wide Band Time Domain 

Linear Phase 

RF & IF Discriminators 

*For areas not specified above, consult our application engi" eering department. 

CUSTOM DESIGNED TO THESE POSSIBLE PARAMETERS: 

Band Widths from 0.01 % to 8% of Center frequency 

Shape Factor: 1.08 Ratio for 60 db BW to 3 db BW 

Ripple Factor <0.5 db 

Phase linearity <5% 

Carrier Rejection >70 db 

Ringing >40 db 

Insertion Loss <3 db 

Attenuation > 100 db 

Phase Matching closer than 3° (Filter to Filter) over environmental requ. 

Temperature Tolerances < 0.005% (depending upon frequency) 

Max. Operating Temperature 
-55°C to +125°C 

Range 

Shock & Vibration All applicable MIL specifications 

Manufacturer of the widest range of Frequency Control Components: Crystals. Crystal Oscillators. CrYstal Filters. lC Filters • Tuning Forks • 
Fork Oscillators • Ovens • Coils • Servo Amplifiers 

fep 

1080 

BULOYA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY, INC. 

See YELLOW SECTION for Local Offices, Phones 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. Y. 11377 • 212335-6000 
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BULOVAL) LC FILTERS 

I .11 

•• 11 .. 
11111 III 

I II :1 

I I II 
II II II II 
• I • I • 

Pioneers in Time/frequency product design, Bulova 

has developed a diversitled l C Filter product line 

that features • Computer programmed perform

ance characteristics • Competitive pricing • Custom 

praduct sophistication • High-use, long-life relia

bility 

A continuing effort in l C filter design for the selec

tion and shaping of frequencies has culminated in 

the development of a unique series of filters, 

particularly engineered for spectrum analysers. 

Filters With Excellent 
Shape Factor 
High frequency filters with 45db/3db shape factors 

between 1.5/1 and 2.3/1. They are designed to 

operate between 100 ohm impedances and ex

hibit excellent temperature stability. 

Comb Filters 

Useful far such applications as spectrum analysis and 

available as standard items in contiguous banks 

from 10 Hz to 10 MHz. 

Computer Designed for Maximum 

Performance - DC to 50MHz 
IRIG BANDPASS FILTERS-Available fram 400 Hz to 165 kHz with attenuatian at ±7.5% 

of center frequency within 3 db in 21 channels. Eight other standard channels are available 

in frequency from 22 kHz to 165 kHz at ± 1 5% 3 db points. 

IRIG LOW PASS FILTERS-low Pass and linear Phase low Pass filters are available in IRIG 

frequencies. The low pass are intended to attenuate the 2nd and higher harmonics of the 

incoming signal. Bulova's linear phase low pass filters attenuate the higher harmonics and 

provide minimum phase distortion and therefore low transient response. These filters are for 

10k ohms terminating impedances. 

TONE CHANNEL FILTERS-Bulova offers 18 standard tone filters ranging in channel frequen

cies from 424 Hz to 3315 Hz. They are available in both the narrower bandwidth receive and 

wider transmit telegraph tone channels. 

DISCRIMINATOR TRANSFORMERS-Employing stable, high-Q components, Bulova Dis

criminator Transformers perform with an excellent stability and exceptianal amplification 

and linearity. 

BAND REJECT FILTERS-Some of the outstanding features of Bulova lC Band Reject Filters 

are their high discrimination ond stobility. This type of filter is available in a wide range of 

frequencies and shope factors ... Bulova also speciolizes in lC and RC Notch Filters. 

LUMPED CONSTANT DELAY L1NES-Bulava custom designs Delay lines ta cover any 

practical impedance range. Keeping physical dimensions at a minimum, these networks feature 

low signal ottenuation, excellent thermal stability, low pulse distortion and extended band 

width, ochieving high deloy-to-rise-time ratio. 

MODULATORS-Modulotors, covering a wide frequency range are also designed and manu

factured to ochieve maximum audio output features and high attenuation of undesired fre

quencies. 

EQUALIZERS-Maintaining narrow tolerances, a wide selection of custom designed Amplitude 

and Phase (Delay) Equalizers have been developed to be used with transmission lines, amplifier 

networks etc. Bulova's engineering staff is always available to consult with you on design prob

lems. Additional information on all networks is available upon request. 

INTERSTAGE FIL TERS-60 Hz to 20 kHz 

Low Pass High Pass Band Pass 
Available up to 30 MHz Available in impedance from 

50 ohms to 10K ohms 
Standard filters available with 
600 ohm and 10K ohm ter
minations. All have provision for 
terminating into grid circuit. 

o 
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Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal Filters • lC Filters • Tuning Forks • Fork 
Oscillators • Ovens • Coils • Servo Amplifiers 

BULOYA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY, INC. 

See YELLOW SECTION for Local Offices, Phones 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. Y. 11377.212335-6000 
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BULOVA 1) Illtll.~".\\ 
FORKS/OSCILLATORS/RESONATORS 

A New, Low Cost Line Of Industrial/Commercial Tuning Fork Products 

• Lightweight-Small Size 

• Based upon 30 years of ATP Experience in Fork Design Capability 

• For Industrial/Commercial Applications Where Price Is Critical 

FORK RESONATORS AND FILTERS (encoders or decoders) 

TYPE TFB OR TFA TYPE TTA 
TFB or TFA TTA 

(Single Fork) (Dual Fork) 

Center Frequency: 300 to 3000Hz 700 to 1500Hz ~r'~!~ -~ r- ----

.1~-Lj ,x. 
,----;;-;-Ol .312 
! ~-:.!{3i6 

1. - INPUT 2. - OUTPUT 
3. - GND. 

(TTA or TTB 

692 696 700 704 708 
FREQ. Hz TYPI CAL 

STANDARD OSCILLATORS 

\""- u,. ----j 

r--13 
~V4 .---<r- .040 DIA. 

TYPE A6720 u.. 

r 10 +BoJl1 }J 
I~. OUtl~ I 
L JL In.1 .276 

I 1'- u.. 
.276-1 r-

r-- 2~. ----, 

TYPE A6786 ~~ 
~V4 
~L .040 DIA. J+ 

t +" t'L.Tl 
II I %. 
l'U. i 1.375 

L 6uT +8 I ~ 
-+ JL +-+.rc= 

l J.~r 
f--- 1.312 --I 

Frequency Stability: ±0.2'70 max. ±0.20'70 max.' 

---------- -

Operating Temperature: -40°C ta +60°C -40°C ta +60°C 

- -- ~ ---

Bandwidth: 3dB 0.3% 0.35% 
6dB 0.5% 0.45% 

------- -- ~--- - -- -

Insertion Loss: ad8 max. ad8 max. 

-_ ... _------------- -- f--- -

Ripple: - 2d8 max. 

-- ----- I--- --- ~--.- . 

Impedance-In and Out: 50k ta 200k ohms 50k to 200k ohms 

------_. 1----- -

In Moderate Quantities, $5.00 $12.50 (considerably lower 
priced as low as: in large quantities) 

Type A6720 Type A6786 

Frequency Range: 300 to 3000Hz 60 to 1500Hz 
-- -----------~----------------- -----------------

Frequency Accuracy! ±0.2';o max_' ±0.2% max.' 
---~~~~-------+------------------ c-----------------

Input Voltage: 10to16VDC 10 to 16V DC 
~--- -------+--- -----------j~------------
Input Current: 1.0mA max. 12mA max. 
------------~----------------lr-------------

Operating Temperature: 
--------------

Output Voltage: 1.0V poP into 5k ohms 1.0V poP into 5k ohms 
-- -- -----------------

Wave Form: Limited Sine Square 
-------- --- -----------r------------ ---------

In Moderate Quantities 
priced as low as: 

$15.00 $30.00 (considerably lower 

*.1 (X, for narrow temperature rong~s. 

Countdown circuit, Type 6766, is available for dividi'ng by 8. 
Better frequency accuracies available. 
Many other low cost versions available. 

in large quantities) 

Manufacturer of the widest range of Frequency Control Components: Crystals. Crystal Oscillators. Crystal Filters. LC Filters. Tuning Forks. 
Fork Oscillators • Ovens • Coils • Servo Amplifiers 

.BULOYA 
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BULOVA AMERICAN TI~JlE PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY. INC. 

61-20 WOODSIDE AVENUE 
WOODSIDE. N. Y. 11377 • 212335-6000 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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BULOVA L) FORK OSCILLATORS/RESONATORS 
• From 1 Cps to 20 kHz (or lower) 

• Accuracies up to ±.oo 1 % 

• Unique capability to meet special custom require
ments 

PRECISION 
OSCILLATORS 
(Complete Standards) 

Type 

Frequency 

Frequency Accuracy 

Temperature Range 

Input 

Output 

Load 

Size 

Weight 

PRECISION FORK 
RESONATORS 
(External Drive Circuit Required) 

Type 

Frequency 

Frequency Accuracy 

Temperature Range 

Output, Input and Load 

Size 

Weight 

Whatever your requirements for tuning forks and oscillators, Bulova has 

either the product available or the inherent capability to meet your need. 

Reliability, accuracy and size criteria can be quickly met, with appreciable 

savings in engineering time and production costs. Each product is founded on 

the same design experience that has made the ACCUTRON a by-word of 

precision and accuracy. 

FS 200 

360 to 1000 Hz 

up to ±.01% 

1.5 V DC at 6 
to 20 microamps 

0.1 volt 

500 K ohms 

1-5/16" x 1-5/1 
x 3/8" 

1 ounce 

1.2 x .9 x .24" 

1/2 ounce 

FS 11 FS 27 FS 23 JB FS 32 

400 to 15 kHz 360 to l300 Hz 240 to 15 kHz 240 to 20 kHz 

up to ±.02% up to ±.002% up to ±.02% up to ±.002% 

FOR SOME ACCURACIES AS MUCH AS -65°C to + 125°C 

STANDARD 28 V DC (AVAILABLE 5 to 40 V DC) 

APPROXIMATELY 5 V RMS 

30 K ohms 70 K ohms 30 K ohms 

1·1/2" x 1·1/2" 23/32" x 3" 1-1/2" x 1·7/8" 
x 3/8" 

2-1/2 ounces 2 ounces 3-1/2 ounces 

DEPENDENT ON EXTERNAL CIRCUITRY USED. 
RECOMMEND CIRCUITS SUPPLIED TO CUSTOMERS 

1-1/2 x 1-1/2 x 23/32 x 3" 3/8" x 1-1/2" 
3/8" 

1/2 ounce 2 ounces 1/2 ounce 

20 K ohms 

1·1/2" x 1-1/2" 
x 1-1/8" 

2-1/2 ounces 

1-1/2 x 1·1/2 x 
1·1/8 

2·1/2 ounces 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal Filters • lC Filters • Tuning Forks • Fork 
Oscillators • Ovens • Coils • Servo Amplifiers 

BULOYA AMERICAN TIME PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY, INC. 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. Y. 11377 • 212335-6000 
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BULOVAL) CRYSTAL OSCILLATORS 
Bulova offers a full. line of crystal oscillators manufactured 
completely in-house from quartz to fi!'iished unit. Bulova 
provides a total capability from custom engineering to 
volume production, using the latest automatic test equip
ment and labor-saving production equipment. 
Bulova's fuJI line of crystal oscillators includes • miniature 
clock oscillators • high stability oscillators • temp~rature-

c9mpensated crystal oscillators (TCXO) • voltage-con
trolled crystal oscillators (VCXO) ... using a full range of 
crystal cuts engineered and produced at Bulova. Units 
built to meet material, parts and environmental specifi
cations of MIL-E-5400, MIL-E-4970 and MIL-E- 16400 as 
required. 

If one of Bulova's full line of crystal oscillators does not meet your requirements, 
we will modify one of our present models or design a unit to your specifications. 

HIGH STABILITY CRYSTAL 
OSCILLATOR 

PCOXO·101 

The high frequency stability af these 
'ascillatars results from housing a high 
precision crystal and an oscillator 
circuit with AGC to maintain low can
stant crystal drive in a stable DC 
propartional control oven. 

Features: Plug-in oscillator with stud 
mounting • Frequency trimming pro
vided by a screwdriver adjustment. 

MODEL 

r-Frequency Range 
Ambient Range 
Stability 

Ambient 
Aging per day 
Line Voltage ±10% 
Load ±10% 

Warm'up at +25'C 
after 1 hr. 
Output 
Load 
Input Voltage 
Turn on Power 
Power at 25°C 
Size 

PCOXO-lOl 

1.0 or 5.0 MHz 
- 55'C to + lO'C 

±lPP108 
lPP10' 
±5PPlO' 
±IPP10' 

±3PP108 
.5VRMS (min) 
50 ohms 
+28VDC 
l8W 
4,5W (Typ) 
2" x 2" x 4" 

PCOXO-102 PCOXO-I03 PCOXO-I04 

1.0 or 5.0MHz 1.0, 3.0 or 5.0MHz 1.0, 3.0 or 5.0MHz 
- 55'C to + lO'C - 55'C to + lO'C - 55'C to + lO'C 

±lPP108 ±2.5PP108 ±2.5PP108 
3PP10' 5PP10' 10PPlO' 
±5PPlO' ±5PP10' ±5PP10' 
±lPPlO' ±lPP10' ±lPP10' 

±3PP108 ±3PP108 ±3PP108 
.5VRMS (min) .5VRMS (min) .5VRMS (min) 
50 ohms 50 ohms 50 ohms 
+28VDC +28VDC +28VDC 
18W 18W 18W 
4.5W (Typ) 4.5W (Typ) 4.5W (Typ) 
2" X 2" X 411' 2" X 2" x 4" 2" x -2" X 4" 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS 

TCXO·l 

TCXO·5 & 30 

Bulova temperature compensated 

crystal oscillators employ a computer 

selected and optimized variable 

capacitance diode and thermistor 

comp'ensation network to maintain 

frequency stability over wide tem

perature ranges, without the use of 

an oven. They are designed for use 

in a.erospace, military, and industrial 

applicotic:ms where power, space and 

weight restrictions preclude the use 

of an oven for temperature stabiliza

tion. 

Features: • No warmup time, due to elimination of oven • Low power consumption • Glass 

sealed crystal holder to minimize aging and ensure long life • Self-cantained voltage regulator 

• All components derated for long life and high reliability • Hermetically sealed 

MODEL TCXO-l TCXO-5 TCXO-30 

Frequency Range 3MHz to 5MHz 3M Hz to 5MHz 3MHz to 5MHz 

Frequency Adjustment 
Range ±3PPM ±3PPM ±3PPM 

Frequency Stability ±IPPM over Temp. ±0.5PPM over Temp. ±0.5PPM over Temp. 
Range of - 40'C to Range of -40'C to Range of - 55'C to 
+lO'C +l5'C +85'C 

Aging Rate per week ±lPP108 ±IPPI08 ±IPP108 

Power Input 18VDC ±2% at l50mw 12VDC ±IO% at 50mw l2VDC ±IO% at 50 mw 

Output I VP·P into I K ohm I Vp·p into I K ohm I VP·P into I K ohm 

Size 2# x 2# x 0.5" 2"x2"x 1# 2" x 2" X 1# 

Weight 3 oz. 5 oz. 5 oz. 

MINIATURE CLOCK OSCILLATORS 
These miniature clock oscillators fea- MODEL XO-140 XO-150 XO·160 

ture, crystal stability, printed circuit Frequency Range 8KHz to lMHz lMHz to 4MHz 4MHz to 25MHz 

board mounting and outputs directly 

. compatable with DTL or TTL loads. 

Operating Temperature -40'C.to +lO'C - 55'C to + 85'C -55'C to +85'C 

Frequency Stability 
±120PPM ±50.PPM ±50PPM over Ambient 

XO·140 Input Voltage +5VDC +5VDC +5VDC 

Output Logic Zero: 0 to .4V Logic Zero: 0 to .4V Logic Zero: 0 to .4V 
Logic One: 2.6 to 5V Logic One: 2.6 to 5V Logic One: 2.6 to 5V 

Size l"x2"x.5" 1"x2"x.5# 1~ x 2" X .5# 

Monufact~rer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal Filters •. LC Filters • Tuning Forks • For:k 
Oscillators • Ovens • Coils • Servo Amplifiers 

fep BULOYA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY, INC. WOODSIDE, N. Y. 11377 • 212335-6000 
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Clevite Quartz Filters 
for the man with designs on something better. 

Small, lightweight and rugged. Ideal for matching Ie circuitry in communications receivers operating in the VHF 
and UHF frequency ranges as well as in telemetry, radar and aerospace systems. 

Independent Mode Quartz Uni-Wafer 
Filter 

1--0.80--1 

T 
0.76 

1 
Four-pole crystal filters with center frequencies of 10.7MHz, 15MHz 
20M Hz, and 30M Hz. Except for termination, each filter is contained 
complete in a standard HC-6tU crystal can. Typical characteristics are: 
ripple 1 db peak to valley and temperature stability ±.005 percent 
maximum from -40" to +85"C. Outstanding advantage is its small 
size (%" x %" x %"), light weight and good electrical isolation. 

In addition, an independent mode filter gives higher spurious mode 
supression than a coupled mode filter. Special independent mode filters 
are also inexpensive to tool. 

Independent Mode Uni-Wafer filters are smaller than standard quartz 
filters by a factor of at least three to one. They are characterized by fewer 
interconnections and higher selectivity per unit volume. I 

Specials are available as follows: 10.7MHz to 60MHz-bandwidths 
.02% to .3% of center frequency. 

Independent Mode Quartz UW Filter 

Bandwidth 
Model Center 

3dB 40dB 
Ultimate Impedance 

Frequency Attenuation In & Out Number (MHz) (Min.) (Max.) (dB) (ohms) 
(kHz) (kHz) 

UW·2CIO·IO.7 10.7±lkHz· 2 10 55 470 
UW·6C22·IO.7 10.7±lkHz· 6 22 55 1200 
UW·12C42-10.7 10.7±lkHz· 12 42 551 2700 
UW-20C65-10.7 10.7±lkHz· 20 65 50' 3900 

UW-3CI5-15.0 15.0±lkHz· 3 15 55 560 
UW·6C22-15.0 15.0±lkHz· 6 22 55 1200 
UW-12C42-15.0 15.0±lkHz· 12 42 551 2200 
UW·20C65-15.0 15.0±lkHz· 20 65 50' 3900 
UW-30CIOO-15.0 15.0±lkHz· 30 100 50' 5600 

UW--4C20-20.0 20.0±lkHz· 4 20 55 680 
UW-12C44-20.0 20.0±lkHz· 12 44 5~ 1800 
UW-24C84-20.0 20.0±lkHz· 24 84 55' 4700 
UW-40CI30-20.0 20.0±lkHz· 40 130 50' 5600 

UW-6C30-30.0 30.0±2kHz' 6 30 55 330 
UW-12C44-30.0 30.0±2kHz' 12 44 55 560 
UW-24C84-30.0 30.0±2kHz' 24 84 55 820 
UW-30CIOO·30.0 30.0±2kHz· 30 100 551 1800 
UW-40CI30-30.0 30.0±2kHz· 40 130 50' 2200 

Stability: 
TIME ±.0007%/year Operating Temp. Range: 
TEMP ±.005% --45"C +85"C 

(1) There is the possibility of one spurious response down to 50db in 
the upper stopband between the upper 40db point and f. +300Khz 

(2) There is the possibility of one spurious response down to 45db in 
the upper stopband between the upper 40db point and f. +300 
khz. Beyond f, +300kHz the upper stopband will be 55db. The 
lower stopband will support 55db continuously. 

(3) Insertion Loss 4dB max. 

(4) Insertion Loss 5dB max. 

For more information, write for Bulletin 94027. Clevite Corporation, 
Piezoelectric Division, 232 Forbes Road, Bedford, Ohio 44146. 

Coupled Mode Quartz Uni-Wafer Filter 

T 
I __ ==~"",......-

1 
Available in two-, four- and six-pole models with center frequencies 
ranging from 10.7MHz to 30MHz. These monolithic filters offer IC 
compatibility, low insertion loss and high stopband rejection. Standard 
two-pole models are provided in solderseal packages. Four- and six-pole 
filters are provided in coldweld packages. 

They were developed using Clevite's original thin film approach to 
quartz filters. Arrays of resonators are achieved on a single quartz wafer. 
Spurious suppression is controlled by the trapped energy principle. 

Performance of these computer designed filter. is achieved by care
fully controlled elastic coupling between metal plated regions. 

Two·Pole Coupled Mode Quartz UW Filter 

Center Bandwidth Spurious Ripple Model Frequency 3dB(Min.) 30dB(Max.) Mode Rej. Max. 
Number (MHz) (kHz) (kHz) (dB) (dB) 

CM9B55·10.7 10.7±lkHz 9 55 25 1.0 
CMI4B85-10.7 10.7±lkHz 14 85 25 1.0 
CM30BI80-10.7 10.7±lkHz 30 180 20 1.5 

CM9B55-20.5 20.5±lkHz 9 55 25 1.0 
CMI4B85-20.5 20.5±lkHz 14 85 25 1.0 
CM30BI80-20.5 20.5±lkHz 30 180 20 1.5 
CM9B55-30.0 30.0±2kHz 9 55 25 1.0 
CM14B85-30.0 30.0±2kHz 14 85 25 1.0 
CM30BI80-30.0 30.0±2kHz 30 180 20 1.5 

Four·Pole Coupled Mode Quartz UW Filter 

Center Bandwidth Spurious Ripple Model 
Fre~Uency 3dB(Min.) 60dB(Max.) Mode Rej. Max. Number ( Hz) (kHz) (kHz) (dB) (dB) 

CM9D45-10.7 10.7±lkHz 9 45 70 1.0 
CMI4D70·10.7 10.7±lkHz 14 70 70 1.0 
CM30DI50-10.7 10.7±lkHz 30 150 60 1.5 

CM9D45-20.5 20.5±lkHz 9 45 70 1.0 
CMI4D70-20.5 20.5±lkHz 14 70 70 1.0 
CM30DI50-20.5 20.5±lkHz 30 150 60 1.5 
CM9D45-30.0 30.0±2kHz 9 45 70 1.0 
CMI4D70-30.0 30.0±2kHz 14 70 70 1.0 
CM30DI50-30.0 30.0±2kHz 30 150 60 1.5 

Six-Pole Coupled Mode Quartz UW Filter 

Center Model Frequency Number (MHz) 

CM9D25-10.7 1O.7±lkHz 
CMI4D35-10.7 10.7±lkHz 
CM30D75-10.7 10.7±lkHz 
CM9D25-20.5 20.5oJ:lkHz 
CMI4D35-20.5 20.5±lkHz 
CM30D75-20.5 20.5±lkHz 
CM9D25·30.0 30.0±2kHz 
CMI4D35-30.0 30.0±2kHz 
CM30D75-30.0 30.0±2kHz 

Stability: 
TIME ±.0007%/year 
TEMP ±.005% 

Operating Temp. Range: 
-45'Cto +85'C 

Bandwidth 

3dB(Min.) 60dB(Max.) 
(kHz) (kHz) 

9 25 
14 35 
30 75 

9 25 
14 35 
30 75 
9 25 

14 35 
30 75 

Spurious Ripple 
Mode Rej. Max. 

(dB) (dB) 

90 1.0 
90 1.0 
80 1.5 
90 1.0 
90 1.0 
80 1.5 
90 1.0 
90 1.0 
80 1.5 

2-Pole 4-Pole 6-Pole 
Models Models Models 

Insertion Loss 2dB 3dB 4dB 
Ultimate Attenuation 50dB 80dB 100dB 

IMPEDANCES: Terminating impedances will run between 500 ohms 
and 6000 ohms depending upon frequency and bandwidth. The 30kHz 
at 10.7MHz will be in the 6000 ohm range and the 9kHz at 30MHz will 
be in the 500 ohm range with all others in-between. Specific imped
ances will be determined at the time a design is finalized. 

For more information, write for Bulletin 94028. Clevite Corporation, 
Piezoelectric Division, 232 Forbes Road, Bedford, Ohio 44146. 

I 

CLEVITE 
i . 

eem/1969 . See YELLOW SECTION far Local Offices, Phones 1085 



CRYSTAL OSCILLATORS 

C'RYSTALCONTROLLED OSCILLATORS FOR IC SYSTEMS 
These crystal oscillators are designed primarily for use with I.C. systems and are completely compatible with Series "930" as well as other I.C. 
devices. Priced equal to or lower than their larger equivalents, they provide low output frequencies with true crystal accuracy. Their operation 
is silent and the output frequency is not affected by mounting position or variation on "Goo forces. A total of eight different Models provide five 
frequency accuracies and five temperature ranges as shown in the table below. The cost of a unit is determined by the frequency accuracy, 
temperature range, and output frequency desired. 

',' 
11 Output 

.goO" NOTE: 

_ r-.40"'~ '1 O"utput 

I ~ NOTE: 

I i Either. supply lead may be 
used as common 'wI] 2.0J Either supply lead may be I I used as common IC5A2 

!.I8" I Supply (+) (-) Supply L 0 0 

I~· 1.300"-----1, 
i-"---~---- 1.60" --I 

~ SUP~IY (+) (-) Supply 

MOOEL IC5A1 

~-I-~ Temperature Range 2.0-" 
Square Wave Sine Wave Frequency 

Model Model Accuracy Degrees C Degrees F 

IC5Al IC5A2 ±.002% +20 to +40 +68to +104 Output Waveform: Square Wave 
Duty Cycle 50% 

IC5B1 IC5B2 ±.005% o to +50 +32to+122 Rise Time <SOns 

IC5Cl IC5C2 ±.005% o to +65 +32 to + 149 Frequencies Available: 1.0Hz to 500kHz 

IC5D1 IC5D2 ±.01% o to +65 +32 to + 149 Output Amplitude: Logic Zero, <OAV 

IC5E! IC5E2 ±.01% -25to +70 -13 to +158 
Logic One, >2AV 

.6" 

Sine Wave 
Distortion <5% 

50Hz to 500kHz 

3Vrms nominal 
into 10kn load 

IC5F1 IC5F2 ±.02% -25to +70 -13to+158 
Supply Voltage: 5Vdc ±10%, 20ma to 100ma depending 

IC5Gl IC5G2 ±.02% -'-55 to + 70 -67to +158 

IC5H1 IC5H2 ±.05% -55 to +70 -67 to +158 

CRYSTAL CONTROLLED OSCILLATORS 

MODEL 
P150A 

MODEL 
L120A 

Termination: 

on frequency 

Gold plated solder pins 

MODEL 
P210A 

Termination is indicated by Part No. prefix: P, Octal Plug: S, Solder Hooks: L, Gold Plated Pins. 
Output signal SVrms nominal to 10,000 n load. Accessory power amplifiers are available up to 5 watts output. Typical supply voltage is 12VDC, 
but other voltages can be accommodated. 

, 

Frequency Amplitude 
Frequencies Tal. over Stab. OVer Temperature Output Price 

Model Available Temp. Range Temp. Range Range Waveform Size Single Unit 

P210N 1 Hz to 100kHz ±.001% ±2% - 55°C to + 50°C Square or Sine (specify) 2" x 2" x 3V2"H $128.00 to $283.00 S210N oven stabilized 

P150T 1 Hz to 100kHz ±.002% ±2% +20°C to +40°C Square or Sine (specify) 1 V2" x 11/2" X 2 V2"H $113.00 to $233.00 S150T 

P150N 1 Hz to 100kHz ±.005% ±5% OOC to +50°C Square or Sine (specify) 1 ¥2" x 1 V2" x 2V2"H $ 98.00 to $208.00 S150N 

P150A 1Hz to 100kHz ±.02% ±5% -25°C to +85°C Square or Sine (specify) 1 ¥2" x 1 V2" x 2V2"H $ 73.00 to $193.00 S150A 

Ll20A 15kHz to IMHz ±.005% ±5% O°C to +50°C Square, duty cycle 50% 1.6" x 1.2" x 0.4" $ 58.00 to $ 73.00 

L220B 200Hz to 500kHz ±.005% ±5% DoC to +50°C Sine, <5% distortion 2" x 2" x 0.6" $98.00 to $183.00 

CONNOR-WINFIELD CORPORATION 
PHONE (312) 231-5270 WINFIELD, ILLINOIS 60190 
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RC OSCILLATORS AND AC VOLTAGE STANDARDS 

RC OSCILLATORS 

MODEL L80A MODEL Ll18A MODEL P125A MODEL S144A MODEL P137A 

Frequency Amplitude 
Frequencies Tal. over Stab. over Temperature Output Price 

Model Available Temp. Range Temp. Range Range Waveform Size Single Unit 

L80A 1Hz to 50kHz ±.l% ±5% O°C to +50°C Neg. Pulse 1.2" x 0.8" x .48" $43.00 

L118A 1Hz to 20kHz ±.l% ±5% ooe to +50°C Square, <II's rise time 1.6" x 1.2" x .40" $58.00 
.-

L200B 50Hz to 20kHz ±.l% ±5% O°C to +50°C Sine, <5% distortion 2" x 2" x 0.6" $78.00 

P125A 1Hz to 20kHz ±.l% ±5% O°C to +50oe Square, <500ns rise time 1%"Ox2%"H $43.00 

P125B 20Hz to 20kHz ±.l% ±5% O°C to +50°C Sine, 5% distortion 1%"0 x 3%"H $58.00 

S144A 1Hz to 20kHz ±.l% ±5% O°C to +50°C Square, <500ns rise time lK/,O x 2"H $43.00 

S144B 20Hz to 20kHz ±.l% ±5% ooe to +50oe Sine, 5% distortion lK/,O x 2%"H $58.00 

P137A 10Hz to 3kHz ±1% ±5% ooe to +60°C Square, < II'S rise time 1 %" x 1 %" X 2Ys" $23.00 

AC VOLTAGE STAN DARDS 

MODEL S144AR MODEL P125AR MODEL S200CR 

Frequency Amplitude 
Frequencies Tal. over Stab. over Temperature Output Price 

Model Available Temp. Range Temp. Range Range Waveform Size Single Unit 

P200eR 100Hz to 20kHz ±.01% ±.25% ooe to +50°C Sine, < 1 % distortion 2Ys"0 x 3O/S"H $123.00 to $193.00 S200eR 

P125AR 10Hz to 6kHz ±.l% ±.25% OOC to +50°C Square, < 500ns rise time 1%"0 x 2%"H $73.00 

P125BR 100Hz to 6kHz ±.l% ±.25% O°C to +50oe Sine, <1 % distortion 1%"0 x 3%"H $98.00 

S144AR 10Hz to 6kHz ±.l% ±.25% O°C to +50°C Square, < 500ns rise time U{6"0 x 2"H $73.00 

S144BR 100Hz to 6kHz ±.l% ±.25% O°C to + 500 e Sine, <1 % distortion lK6"0 x 2%"H $98.00 

CONNOR-WINFIELD CORPORATION 
PHONE (312) 231-5270 WINFIELD, ILLINOIS 60190 
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Monolithic Crystal Filters 

Damon Monolithic Filters utilize a 
single quartz plate for multiple resona
tors and the coupling medium between 
them. Advantages over conventional 
crystal filters include smaller size, supe
rior stability, and lower cost. Available 
in a wide variety of computer-assisted 
designs from Chebyshev to Gaussian 
characteristics and from 2 to 8 poles. 

Band-Pass/Reject Crystal Filters 

A wide variety of conventional crystal 
filters are produced at Damon Engi
neering. Standards designs such as But
terworth, Chebyshev, Gaussian, Bessel, 
and Legendre, as well as custom tai
lored designs are available. 

Gaussian Crystal Filters 

Gaussian Crystal Filters of either con· 
ventional or monolithic design. Useful 
in FM communications or radar sys
tems where flat time delay is required. 
In a coherent pulsed radar, it can 
minimize return-pulse overshoot. Elim
inates ringing problems in swept spec" 
trum analysis. Available in 2 to 6 pole 
designs. 

VCXO's - 50 KHz to 100 MHz 

Damon VCXO's provide high stability 
over a broad range of center frequen
cies. An optional square wave or pulse 
output signal compatible with I. C. 
Logic Circuits is available. 

Low Noise VCXO's 

Damon low noise miniaturized VCXO's 
are all solid state quartz crystal stable 
oscillators whose frequencies can be 
varied linearly by an external DC or 
AC modulating signal. Only a source of 
power and control signal are required 
.•. no auxiliary compensating circuitry. 

Center Frequency ........................ 3 - 30 MHz 
3 dB Bandwidth ...................... 0.3 • 30 KHz 
No. of Coupled Resonators .................... 2 - 8 
Insertion Loss .................................... 1 - 6 dB 
Ripple .......................................... 0.5 dB max 
Terminations .............. 50 ahms to 20 kilohms 
Size ........................ TO-5. TO-8. or Flat·Pack 

RANGE OF PARAMETERS: 
Center Frequency .............. 10 KHz - 75 MHz 
Bandwidth ..................... 01 % • 3 % of C. F. 
Phase Linearity .................................. ± 5% 
Transient Overshoot ................. .40 dB dawn 
Shape Faclor ............................ down to 1.4: 1 
Differential Phase Shift ........................ ± 2 0 

Group Delay Uniformity ...................... ±5% 

Center Frequency 
Conventional ................ 100 KHz - 35 MHz 
Monolithic .............................. 3· 30 MHz 

3 dB Bandwidth .................. 100 Hz - 30 KHz 
Shape Faclor, 

30 dB to 3 dB ............................ 3:1 to 7:1 
Ringing, Pulse or 

Impulse ............................ 25 • 40 dB down 
No. of Pales 

Conventional ...................................... 2 • 6 
Monolithic .......................................... 2 . 4 

Volume 
Conventional .......................... 1 - 6 cu. in. 
Monolithic .................... 0.016 • 0.4 cu. in. 

Center Frequency .......... 50 KHz to 100 MHz 
Deviation ......................... 01 % to 0.2% of 

Center Frequency 
Linearity ........ 1 % to 2 % of Peak Deviation 
Frequency Stability .... 1·% of Peak Deviation 

aver 0 0 to 50°Ct~mp. range 

TYPICAL CHARACTERISTICS: 
Center Frequency ........ 10.000 MHz ± 1 KHz 
Deviation .......................... ; ............. ±10 KHz 
Linea~ity .............................................. ± 1 % 
Modulation Rale ...................... Flat to 4 KHz 
Output Power .................................. >1 MW 

Write for technical bulletins. ce> 
Electronics Division, Damon Engineering, Inc. . 01 J\ l "ON 

115 Fourth Avenue, Needham, Mass. 02194 1'"\1 V I 
(617) 449·0800 

1088 See YELLOW SECTION for Local Offices, Phones eem /1969 
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FERWALT, IN_C. PRECISION OSCILLATORS 
.0005 Hz TO 75 MHz 

LAPWAI, IDAHO 83540 

PHONE: (208) 843-2463 

USES INTEGRATED CKTS • DRIVES INTEGRATED CKTS 
CRYSTAL CONTROLLED • LC & RC • PHASE LOCK 
TEMPERATURE COMPENSATED • VOLTAGE CONTROLLED 

GENERAL CHARACTERISTICS AVAILABLE-

• Square-wave or Sine-wave output 
• Manual trim or preset to ±.OOI % or better 
• Supply voltages to suit customer 

requirements 
• Internal dividing and gate control 
• Special iogic gating or memory 
• Shock and vibration specifications 

PKG STYLE A 
Printed ckt mount 

Encapsulated 

PKG STYLE C 
7'pin plug·in 
Encapsulated 

1.5" x 2.0" x .56" 

PKG STYLE B 
Printed ckt mount 

Encapsulated 

PKG STYLE D 
Octal plug-In 

Removable cover 
1.5" x 2.0" x .56" 

(AX: Without mtg. hole) 
1.9" x 2.5" x 5" 

(BX: 2.12" x 5.0" x .5") 
2.0" x 21/4" X 3~o" 

PKG STYLE E 
4·pin plug·in or 

solder-in 
Removable cover 
1.0" x 1.0" x 1.0" 

PKG STYLE F 
Printed ckt mount 

Encapsulated 
1.0" x 1.25" X .5" 

W 

MODEL FREQUENCY TEMPERATURE PK-TO-PK SUPPLY PKG. 1-9 
SERI ES RANGE STABILITY RANGE OUTPUT LOAD VOLTAGE STYLE PRICE RANGE 

CRYSTAL OSCILLATORS, NON-OVEN TYPE 
X026 200KHz to 700KHz ±.005% OOC to +70°C 2V Sine 500 ohms +25V E $85.00 

X032 200KHz to S.99MHz ±.004 to OOC to +75°C 3V Square 250TL +5V A $74 to $100 ±.025% 
X032A 200KHz to 5.99MHz ±.of% -55°C to +125°C 3V Square 25 DTL +5V A $104 to S204 

X0328 200KHz to 600KHz ±.02% to -55°C to +900C 3V Square 25 DTL +5V A $113 to $125 ±.04% 
X032C 6MHz to 30MHz ±.004% OOC to +75OC 3V Square 9 TTL +5V A $94:~ 
X032CA 6MHz to 30MHz ±.01% 55°C to + 125°C 3V Square 9 TTL +SV A $126.20 
X033-'liizto 30M Hz ±.004% OOC to-+75°C 3V Square 9'OTL/TTL +'5V B $74T()-'$190 
XD33A 

-,--
±.01% -55°C to +125°C 3V Square 90TL/fTL +5V B $10(to $~~ 1Hz to 30MHz 

X033R 1Hz to 5MHz ±.001% r-~o(to +500C IV Square 2 RTL +5V B $94 to $210 
X033L .00ffiitolHz ±.004%"-- O°C to +75°C 3V Square 90TL/TTL +5V B $19010 $21'2 
X045 

--
±.001% + 1006tO +500e .63 V Sine 50 Ohms +15V e $109.20-'--IMHz to 5MHz 

X082 250KHz to 16MHz +.005% OOC to +isoe 3 V Square 9 DTL/TTL +5V F $58 to $78 
PG049 800Hz to 1M-Hz ±.01% OOC to +75"C 8V Square 3.9K ohms 12V D $9010$16s 
ULF55 7.5Hz to 30KHz +.01% O°C to +5tl°e 3V Sine 10k ohms +12V D $120 to $187 

CRYSTAL OSCILLATORS, OVEN-REGULATEO (115VAC, 28VOC, or 6.3VAC) 

PGT 1KHz to 250KHz ±.0001% to -54°C to +65°e 8V Square 3.9K ohms +12V D $168 to $220 ±.0008% 
PGX50 65KHz to 17MHz ±.00001%. ooe to +500C 3V Sine lK ohms +28V D $225 to $245 
PGX63 1Hz to 17MHz ±.00001% OOC to +500e 3V Square 1.5K ohms +12V D $208 to $330 

CRYSTAL OSCILLATORS, TEMPERATURE-COMPENSATED (no oven) 
TeX034 130Hz to 30MHz I ±.0001% i ooe to +500e* 1 3V Square ~ 9 DTL/TTL 1 +5V 1 B I $158 to $250 
~034L 1 .00Q5Hz to 30Hz 1 ±.0001% 10°C to +500e * 1 3V Square .1 90TL/TTL 1 +'5V J BX J $256-tO$3~~ 
TeX056 1100KHz to 30M Hz 1 ±.0001% 10°C to +500e* 13V Square I 9 DTL/TTL 1 +SV I A J $158 to $177 

VOLTAGE-CONTROLLED OSCILLATORS (OV to +6V typical control range for ±20PPM to ±10%) 
VCX025 1Hz to 30MHz ±.004% ooe to +75°e 3V Square 9 DTL/TTL +12V B $99 to $215 

VeX032 200KHz to 30MHz ±.004% to OOC to +75°C 3 V Square 25 DTL +5V A $99 to $125 ±.025% 
VC047 1Hz to 75MHz ±3% ooe to +75°e 2V Square 270 Ohms +5V B $82 to $198 

ECONOMY OSCILLATORS (RC, LC & XTAL) 
LC035 75KHz to 5MHz ±112% ooe to +85°e 2V Sine 10K ohms +12V A $34.9~_ 
PS05~ 340HZto40KHz ±2% -20°C to + 70°C 8V Sine 10k ohms +12V A $39.30 
RC03~ 50HztolMHz ±3% ooe to +75°e 3V Square 80TL +5V A $29 tO$45 
UJ039A .IHz to 100Hz ±2% 0°Ct0+500e 3V Square 1.5K ohms +12V A $25.50--

bc062 4KHz to 16MHz ±.OI% to - 20°C to + 70°C 3V Square 1.5K ohms +12V AX $44 to $69 ±.025% 

*Stability at constant ambient: ±.000002% per day average over 30-day penod. We invite your specificatIOns. 

H FERWALT N c 
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CRYSTAL 
DISCRIMINATORS 
Crystal discriminators offer high sensitivity and excellent linearity in addition to 
the same characteristic attributes of crystal filters: compact size, rugged construction, 
precise and stable performance. 

ULTRA-STABLE CRYSTAL DISCRIMINATORS 

Typical Specifications 
Center Frequency: 10.0MC±50 Hz 

-55°C to +70°C . 
Center frequency adjustable with external DC Bias. 
Peak to peak bandwidth-80 KHz 
Linearity: ± 3% over± 10KHz deviation 
Sensitivity: 20 MV per 100 Hz deviation with 3.0V RMS open circuit input. 
Source Impedance: 500 Ohms 
Load Impedance: 100K Ohms 
Oven Voltage: 28 VDC 
Dimensions: 4" x 2.5" x 2" 

AL-14 DISCRIMINATOR 

Center Frequency: 11.5MC±1.5KC-40°C to 65°C 
Peak to Peak BW: 50 KHz Minimum 
Distortion (total harmonic): 3% max with 10 KHz deviation and 1 KHz modulation rate 
Input: 350 MV across 390 Ohms 
Output: 120 MV min across 100K Ohms 

ZC-28U AND ZC-29L 
SYMMETRICAL SSB FILTERS 

One filter gives upper and lower SSB operation by simply switching carrier crystal frequency. 
Typical speCifications 
Center Frequency Range: 1 to 3 MHz 
Passband: 3db min BW 2.75 KHz 
Shape Factor: 60db/3db=1.4:1 max 
Carrier Suppression (either side): 25 db min +300 Hz or -300 Hz from 3db frequency 
Unwanted sideband suppression: 60db min at +300 Hz or -300 Hz from carrier frequency 
Passband Ripple: ± 1db max 
Insertion Loss: 6db max 
Nominal Impedance: 50 Ohms in and out 
Dimensions: 3.13 x 1.44 x 1.77 inches 

THICK FILM IF FM AMPLIFIER - NA005 
This amplifier can be used with a crystal filter to provide complete "IF Strip" to include selectivity. amplification, limiting, and 
AGC for controlling RF Amplifier gain. It requires minimum power so is an excellent choice for mobile/portable FM com
munication application as 10.7 MHz. IF amplifier. 

1. Voltage Gain: 
2. Freq. Response: 
3. Input Power: 
4. Output Impedance: 
5. Input Impedance: 
6. AGC Out: 
7. Limiting: 
8. Package: 

85 db 
4 MHz. to 12 MHz. 
4.2 VDC, 56 mw 
500 ohms 
500 ohms to 2k ohms 
.25 to 1.5 VDC 
2V PP out for 75 p'v input 
Hermetic, .335" D x 1" L. 

TO ORDER, SPECIFY: NAOOS/Center Frequency/Input Impedance 

Iii ELECTRA/MIOLAND CORPORATION 
MIDLAND DIVISION 
3151 Fiberglas Road, Kansas City. Kansas 66115 
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CRYSTAL 
CONTROLLED 
CLOCK OSCILLATOR 

This device is a crystal controlled fixed frequency Square Wave Oscillator 
for use as Master Clock in Digital Systems. It exhibits excellent risellall time 
characteristics, compatible with T'L Logic. NOTE: It is available in Thick 
Film DIP, plastic or hermetically sealed, complete with crystal, or encap~ 
sulated PIC Mount. 

FAN OUT TEMPERATURE 
TYPE UNITS' FREQUENCY RANGE TOLERANCE INPUT POWER 

FC70T2S 2 .1 MHz to.5 MHz -20"C to 70"C ±.02% Operating voltage 
FC70T2S 2 .5 MHz to 1 MHz -20"C to 70°C ±.01% 3.5 to 5.5 VDC 
FC100T2S 2 .5 MHz to 1 MHz -55°C to 100"C ±.01% 
HC100T2S 2 .5 MHz to 1 MHz -55°C to 100°C ±.05% Tested at 5V ±10% 
PC70T2S 2 .5 MHz to 1 MHz -20"C to 70"C ±.05% 

Special order 
FC70T5P 5 1 MHz to 15 MHz -20°C to 70"C ±.005% for operating 
FC70T5S 5 1 MHz to 15 MHz -20°C to 70°C ±.01% voltage to 12 VDC 
FC100T5S 5 1 MHz to 15 MHz -55°C to 100"C ±.01% 
HC100T5S 5 5 MHz to 15 MHz -55°C to 100"C ±.01% Power 30 mw 
PC70T5S 5 5 MHz to 15 MHz -20°C to 70"C ±.01% typically 

FC70T10P 10 1 MHz to 15 MHz -20°C to 70"C ±.005% 5V ±10%, 300 mw 
FC70T10S 10 .5 MHz to 15 MHz -20°C to 70"C ±.01% typically 

*1.6 ma max. per unit Logic "0" .4 V max. Logic "1" 2.4V min. 

PACKAGE: PC Types Fig. 8, FC Types Fig. 9, HC Types Fig. 10 
TO ORDER, SPECIFY: Type and exact Frequency. 

TYPE FREQUENCY RANGE TOLERANCE POWER REQUIRED PACKAGE SIZE 

FC70T10P 25 KHz to 100 KHz ±.02% 5V ±10%, 25 ma Typical 1.7" x 1.7" x .75" 
FC70T10S 25 KHz to 100 KHz ±.05% 5V ±10%, 25 ma Typical 1.7" x 1.7' x .75" 

FC70T10P 7 KHz to 25 KHz ±.02% 5V ±10%, 50 ma Typical 1.7' x 1.7' x .75" 
FC70T10S 7 KHz to 25 KHz ±.05"(o 5V ±10%, 50 ma Typical 1.7" x 1.7" x .75" 

FC70T10P 400 Hz to 7 KHz ±.02% 5V ±10%, 75 ma Typical 1.7" x 1.7" x .75" 
FC70T10S 400 Hz to 7 KHz ±.05% 5V ±10%, 75 ma Typical 1.7' x 1.7" x .75" 

FC70T10P 5 Hz to 400 Hz ±.02% 5V ±10%, 150 ma Typical 2.15" x 2.15" x .75" 
FC70T10S 5 Hz to 400 Hz ±.05% 5V ±10%, 150ma Typical 2.15" x 2.15" x .75" 

Logic "0" .4 V max. Logic "1" 2.4 V min. 

Operating Temperature -20 to +70°C 

Iii ELECTRA/MIDLAND CORPORATION 

MIDLAND DIVISION 
3151 Fiberglas Road, Kansas City, Kansas 66115 
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MILITARY 
QUARTZ 
CRYSTAL UNITS 

Military 
Crystal Unit 

CR-1A/AR 
CR-1D 
CR-2/U 
CR-3/U 
CR-4/U 
CR-5A1U 
CR-6A/U 
CR-7/U 
CR-8/U 
CR-l0/U 
CR-13/U 
CR-1SB/U 
CR-16B/U 
CR-18A/U 
CR-19A/U 
CR-23/U 
CR-24/U 
CR-25B/U 
CR-26A/U 
CR-27A1U 
CR-28A/U 
CR-29A1U 
CR-30A/U 
CR-311U 
CR-32A1U 
CR-33A1U 
CR-35A/U 
CR-36A/U 
CR-37A1U 
CR-38A/U 
CR-39/U 
CR-40/U 
CR-42A1U 
CR-43/U 
CR-44/U 
CR-45/U 
CR-46A/U 
CR-47A/U 
CR-48/U 
CR-49/U 
CR-SOAIU 
CR-S1A/U 
CR-S2A/U 
CR-53A/U 
CR-S4A/U 
CR-S5A1U 
CR-56A/U 
CR-S7/U 
CR-58A1U 
CR-59A1U 
CR-60AlU 
CR-61/U 
CR-62/U 
CR-63B/U 
CR-64/U 

Military 
Holder 

HC-ll/U 
HC-11A1U 
HC-171U 
HC-17/U 
HC-17/U 
HC-17/U 
HC-17/U 
HC-14/U 
HC-17/U 
HC-17/U 
HC-17/U 
HC-211U 
HC-21/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-l0/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-6/U' 
HC-211U 
HC-21/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-13/U 
HC-13/U 
HC-1S/U 
HC-1S/U 
HC-13/U 
HC-16/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-13/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-6/U 
HC-18/U 
HC-18/U 
HC-6/U 
HC-17/U 
HC-18/U 
HC-18/U 
HC-18/U 
HC-6/U 
HC-6/U 
HC-18/U 

ffi ELECTRA/MIDLAND CORPORATiON 
MIDLAND DIVISION 
3151 Fiberglas Road, Kansas City, Kansas 66115 

Freq. Range 
Nominal KHz 

3,600 to 10,000 
3,600 to 10,000 
200 
300 to 600 
SOO to 1,200 
2,000 to 10,000 
2,000 to 10,000 
3,7S0 to 10,000 
1,000' to 10,000 
S,OOO 
455 
80 to 200 
80 to 200 
800 to 20,000 
800 to 20,000 
10,000 to 75,000 
15,000 to 50,000 
200 to 500 
200 to 500 
800 to 20,000 
800 to 2,000 
80 to 200 
80 to 200 
1,000 to 10,000 
10,000 to 75,000 
10,000 to 25,000 
800 to 20,000 
800 to 20,000 
90 to 2S0 
16 to 100 
160 to 330 
160 to 330 
90 to 2S0 
80.860 
15,000 to 20,000 
455 
200 to 550 
190 to 500 
800 to 3,000 
800 to 3,000 
16 to 100 
10,000 to 61,000 
10,000 to 61,000 
50,000 to 87,000 
50,000 to 125,000 
17,000 to 61,000 
50,000 to 125,000 
500 
800 to 20,000 
50,000 to 125,000 
5,000 to 20,000 
17,000 to 61,000 
800 to 20,000 
200 to SSS 
2,900 to 20,000 

Operating Temp. Frequency 
Range °C Tolerance % 

-55° ·to +90°C ±0.02 
-5So to +90°C ±O.OOS 
-400 to +70°C ±0.009 
-40° to +7OOC ±0.02 
_40° to + 70°C ±0.02 
-Sso to +90°C ±O.OOS 
-S5° to +90°C ±O.OOS 
+7SO ±0.004 
-40° to + 70°C ±0.02 
-40° to + 70°C ±O.OOS 

40° to +70°C ±0.02 
-40° to + 70°C ±0.01 
-40° to + 70°C ±0.01 
-Sso to +10SoC ±O.OOS 
-5So to +105°C ±O.OOS 
-55° to +90°C ±0.005 
-55° to +1 05°C ±0.005 
-40° to +85°C ±0.01 
75°C ±1° ±0.002 
75°C +1° +0.002 
75°C ±1° ±0.002 
75°C ±1° ±0.002 
75°C ±1° ±0.002 
-55° to +90°C ±0.005 
7SoC ±1° ±0.002 
-55° to +105°C ±0.005 
85°C ±1° ±0.002 
8SoC ±1° ±0.002 
-40° to + 70°C ±0.02 
-40° to + 70°C ±0.012 
-55° to + 75°C ±0.003 
-65° to + 7SoC ±0.003 
7SoC ±1° ±0.003 
-30° to + 75°C ±0.001 
8SoC ±1° +0.002 
-400 to + 70°C ±0.02 
-40' to +85°C ±0.01 
75°C ±1° ±0.002 
-55° to +90°C ±0.0075 
-55° to +90°C +0.0075 
-40° to + 70°C ±0.012 
-S5° to +105°C ±O.OOS 
-55° to +105'C ±O.OOS 
-550 to +105'C ±O.OOS 
-550 to +1 05°C ±O.OOS 
-55° to +105°C ±O.OOS 
-55° to +105°C ±O.OOS 
8SoC ±1° ±0.001 
-SS' to +lOSoC ±0.005 
85°C ±1° ±0.002 
-5SO to +10SOC ±0.005 
85°C ±1° ±0.002 
75°C ±1° ±0.001 
-400 to + 70°C ±0.01 
-55° to +1 05°C ±O.OOS 

Co 
PI-

-
-
-
--
-
-

7.0 
-
-

14.0 
-
-

7.0 
7.0-
7.0 
7.0 
-
-

7.0 
7.0 
-
-

10.0 
7.0 

12.0 
7.0 
7.0 
-
-
-
-
-

45.0 
7.0 
S.O 
--

7.0 
-
-

7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 

C, 
PI-

35.0 
3S.0 

12S.0 
Series 
Series 

2S.0 
13.0 
28.0 

Series 
2S.0 

Series 
32.0 

Series 
32.0 

Series 
Series 
Series 
Series 
Series 

32.0 
Series 
Series 
Series 

12.0 
Series 

32.0 
32.0 
Series 
20.0 
20.0 

Series 
Series 

32.0 
4S.0 
32.0 

Series 
20.0 
20.0 
32.0 

5eries 
Series 
Series 
Series 
Series 
Series 
Series 
5eries 

32.0 
32.0 

5eries 
Series 
Series 

32.0 
20.0 
30.0 

Mode Test Set 

F T5-330 
F T5-330 
F AN/T5M-2 
F AN/T5M-2 
F AN/T5M-2 
F T5-330 
F T5-330 
F T5-330 
F T5-330 
F T5-330 
F T5-S37 
F T5-537 
F T5-S37 
F T5-330/T5-683 
F T5-330/T5-683 
0 T5-683 
0 T5-683 
F T5-537/T5-710 
F T5-537/T5-710 
F T5-330/T5-683 
F T5-330/T5-683 
F T5-5371TS-710 
F T5-S37/T5-710 
F T5-330 
0 T5-683 
0 T5-683 
F TS-330/TS-683 
F T5-330T5-683 
F T5-5371T5-710 
F T5-537/TS-710 
F T5-71 0 
F T5-71 0 
F TS-537/TS-710 
F T5-537/T5-710 
F TS-683 
F . T5-S37/T5-710 
F TS-S37/T5-71 0 
F T5-537/T5-710 
F T5-330 
F T5-330 
F T5-71 0 
0 T5-683 
0 T5-683 
0 T5-683 
0 T5-683 
0 T5-683 
0 T5-683 
F T5-71 0 
F T5-330/T5-683 
0 T5-683 
F T5-330 
0 T5-683 
F T5-330/TS-683 
F T5-710 
F T5-330/TS-683 

A SUBSIDIARY OF TRANSITRON ELECTRONIC CORPORATION 
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CR-65/U HC-6/U 10,000 to 61,000 
CR-66/U HC-6/U 3,000 to 20,000 
CR-67A1U HC-18/U 17,000 to 62,000 
CR-68/U HC-6/U 3,000 to 20,000 
CR-69A/U HC-18/U 2,900 to 25,000 
CR-70/U HC-13/U 4 
CR-71/U HC-30/U 4,500 to 5,500 
CR-72/U HC-25/U Mod 17,000 to 61,000 
CR-73/U HC-29/U 17,000 to 61,000 
CR-74/U HC-26/U 45,000 to 125,000 
CR-75/U HC-6/U 50,000 to 125,000 
CR-76/U HC-18/U 17,000 to 61,000 
CR-77/U HC-25/U 17,000 to 62,000 
CR-78/U HC-25/U 2,900 to 20,000 
CR-79/U HC-25/U 2,900 to 20,000 
CR-80/U HC-18/U 50,000 to 125,000 
CR-811U HC-25/U 17,000 to 61,000 
CR-82/U HC-25/U 50,000 to 125,000 
CR-83/U HC-25/U 50,000 to 125,000 
CR-84/U HC-25/U 17,000 to 61,000 
CR-85/U HC-6/U 800 to 20,000 
CR-86/U HC-27/U 5,000 to 15,000 
CR-871U HC-27/U 15,000 to 45,000 
CR-88A1U HC-13 Mod 2.75 to 16 KHz 
CR-89/U HC-32/U 2,120 to 6,200 
CR-90/U HC-27/U 3,000 to 5,000 
CR-91/U HC-llAiU 6,444 to 12,500 
CR-94/U Special 7,000 to 20,000 
CR-95/U HC-llA/U 2.0 to 9.25 MHz 
CR-96/U HC-llAiU 2.0 to 9.25 MHz 
CR-97/U HC-18 0.8 to 10 MHz 
CR-98/U HC-25 50 to 134 MHz 
CR-99/U HC-llA/U 44,000 to 69,000 
CR-l00/U HC-6 1.75 to 3.5 MHz 
CR-l03/U HC-35/U 17 to 61 MHz 
CR-l04/U HC-33/U 200 to 580 
CR-l05/U HC-18/U 48,000 to 70,000 
CR-l06/U HC-18/U 10,500 to 11,500 
CR-l07/U HC-18/U 70,000 to 125,000 
CR-l08/U HC-26/U 66,000 to 93,000 
CR-l09/U HC-25/U 10,000 to 11,500 
CR-ll0/U HC-18/U 63,000 to 75,000 
CR-lll/U HC-18/U 17,000 to 27,000 
CR-112/U HC-18/U 5,000 to 20,000 
CR-113/U HC-18/U 10,000 to 61,000 
CR-114/U HC-25/U 2,900 to 3,850 
CR-115/U HC-18/U 24,900 to 34,450 
CR-116/U HC-18/U 50,000 to 125,000 
CR-118/U HC-25/U 10,775 to 11,250 
CR-119/U HC-6/U 800 to 20000 
CR-120/U HC-27/u 2,000 to 10,000 
CR-1211U HC-271U 2,000 to 10,000 
CR-122/U HC-18 50 to 125 MHz 
CR-123/U HC-1B 50 to 125 MHz 
CR-124/U HC-1B/U 2.9 to 3.8 MHz 
CR-125/U HC-6 1.B5 to 3.05 MHz 
CR-1271U HC-6/U 10 to 61 MHz 
CR-130/U HC-6 0.8 to 20 MHz 

Iii ELECTRA/MIDLAND CORPORATION 
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75°C ±1° 
-40° to +90°C 
-55° to +105°C 
75°C ±1° 
-40° to +90°C 
-40° to + 70°C 
+65° to +77"C 
-55° to +105°C 
-55°to +105°C 
85°C ±1° 
75°C ±1° 
-400 to +90°C 
-40° to +90°C 
-55° to +1 05°C 
-55° to +105°C 
-40° to +90°C 
-55° to +105°C 
-55° to +105°C 
-40° to +90°C 
85°C ±1° 
-40° to +90°C 
-55° to +1 BO°C 
-55° to +180°C 
-40° to + 70°C 
-55° to +90°C 
30°C 
-55° to +90" 
-55° to +105°C 
-35° to +75°C 
-35° to + 75°C 
-40° to +85°C 
-30' to +71°C 
-55° to +105°C 
-55° to +90°C 
-55° to +105°C 
75° C ±1° 
25°C ±1° 
-55° to +105°C 
-55" to +105°C 
85°C ±1° 
85°C ±2° 
-40° to +85°C 
-55° to +105°C 
-55° to +105°C 
75°C ±1° 
-55° to +105°C 
-55° to +105°C 
-55° to +105°C 
-55° to +85°C 
-55° to +105°C 
85° C ±.5° 
85° C ±.5° 
85° ±1° 
85° ±1° 
-55° to +105°C 
-55° to +105°C 
-55° to +90°C 
-40° to +90°C 
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±0.001 7.0 Series 0 TS-683 
±0.002 7.0 30.0 F TS-330/TS-683 
±0.0025 7.0 Series 0 TS-683 
±0.002 7.0 32.0 F TS-330/TS-683 
±0.002 7.0 30.0 F TS-330/TS-683 
±0.01 - Series F TS-537 
±0.00008 4.0 32.0 0 AN/TSM-17 
±0.005 7.0 Series· 0 TS-683 
±0.003 4.0 Series 0 TS-683 
±0.001 4.5 Series 0 TS-6831 AN/TSM-15 

±0.001 7.0 Series 0 TS-683/AN/TSM-15 
±0.002 3.5 Series 0 TS-683 
±0.002 7.0 Series 0 TS-683 
±0.C05 7.0 30.0 F TS-330/TS-683 
±0.005 7.0 Series F TS-330/TS-683 
±0.002 7.0 Series 0 TS-683 
±0.005 7.0 Series 0 TS-683 
±0.005 7.0 Series 0 TS-683 
±0.002 7.0 Series 0 TS-683 
+0.002 7.0 Series 0 TS-683 
±0.002 7.0 Series F TS-330/TS-683 
±0.005 7.0 Series F TS-330/TS-683 
±0.005 7.0 Series 0 TS-683 
±0.01 (8)15-30 Series F TS-71 0 
±0.005 7.0 30.0 F TS-330 
±0.0004 3.0 30.0 F TS-330 
±0.001 - 55.0 F TS-330 
±0.005 7.0 30.0 F TS-330/TS-683 
±0.005 - 91.0 F TS-330 
+0.005 - 35.0 F TS-330 
±0.005 7.0 32.0 F TS-330 
±0.0015 7.0 Series 0 TS-683/TSM-15 
±0.005 7.0 Series 0 TS-683 
±0.005 7.0 32.0 F TS-330 
±0.0025 7.0 Series 0 TS-683 
±0.002 - 21.5 F TS-71 0 
±0.001 4.0 Series 0 TS-683 
±0.005 7.0 32.0 F TS-330 
±0.005 6.0 Series 0 TS-6831 AN/TSM-l 
±0.001 5.5 Series 0 TS-683 

±0.002 7.0 32.0 F TS-330 
±0.003 4.0 Series 0 TS-683 
±0.005 4.0 Series 0 TS-683 
±D.0025 7.0 Series F TS-330 
±0.001 7.0 Series 0 TS-683 
±0.OO5 7.0 32.0 F TS-330 
±D.005 4.0 Sereis 0 TS-683 
±0.0025 4.5 Series 0 TS-6B3 
±0.003 7.0 32.0 F TS-683 
+0.005 7.0 30.0 F TS-330/TS-683 
±0.0005 - 100.0 F TS-330 Mod 
±0.0005 - 50.0 F TS-330 Mod 
±0.005 7.0 Series 0 TS-683/AN/TSM"15 
±0.00025 4.5 Series 0 TS-683/ AN/TSM-15 
±D.005 7.0 32±D.5 F TS-330 
±0.005 7.0 32.0 F TS-330 
±0.0025 7.0 Series 0 TS-683 
±0.002 7.0 30.0 F TS-330/TS-683 

A SUBSIDIARY OF TRANSITRON ELECTRONIC CPRPORATION 
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CRYSTAL 
BAND PASS 
FILTERS 

Passband 
Center Minimum 

Frequency Bandwidth 
Type # (MHz) 6db(KHz) 

DA-21 .200 .540" 
LA-22 .200 3.S" 
EA-20 1 2.1 
DC-20 1 .85 
DE-5 3.3954 .4/.6 
EE-13 3.395 2.1 
NF-ll 5.0 120 
EK-47 10 55" 
FK-48 10 .475* 
FK-49 10 .95* 
FK-50 10 2* 
FK-51 10 4" 
FK-52 10 8.5* 
FK-53 10 16.5* 
FK-54 10 34* 
EB-21 10.7 3.5 
FB-6A 10.7 15 
FB-SA 10.7 20 
FB-l0A 10.7 30 
FB-68 10.7 40 
ZB-60 10.7 90* 

EB-1D 10.7 15* 
EB-86 10.7 7.5* 
FB-5M 10.7 13 
GB-79 10.7 34 
LB-S3 10.7 250* 
NB-89 10.7 200/250 
FB-82 10.745 74* 
BL-l0 11.5 36* 
EL-3A 11.5 36 
FO-9 16.9 34 
RP-12 17.5 500* 
ZQ-18 20 200* 
ZQ-6 20 97" 
EQ-2A 20.55 50 
GQ-20 20.6 36* 
FR-27 21.4 75* 
FS-ll 24 36 
FV-25 30 50 
ZV-21 30 250 
FV-4 30 3~" 
FV-5 30 40" 
FV-6 30 80" 
FY-ll 38 16* 
EY-12 45 10* 
FY-S 68 12* 
DY-4 75 20 

Stopband Insertion Ultimate Input & 
Maximum Loss Ripple Attenu- Output 
Bandwidth Maximum Maximum ation Impedance 
60db(KHz) (db) (db) (db-Max) (OHMS) 

S"" 5 ±.5 40 5K 
12** 10 ±.5 40 5K 
4.5 3 ±.5 SO 39000 
5.5 3 ±.5 SO 500 
2.5 3 ±.5 65 2000 
5 3 ±.5 SO 2000 
180 10 ±1 60 3K 
125"* 3 ±.5 60 2000 
2 8 ±.5 70 50 
4 8 ±.5 70 50 
5 4 ±.5 70 50 
10 3 ±.5 70 50 
19 3 ±.5 70 50 
35 3 ±.5 70 50 
6S 3 ±.5 70 50 
8.7 3 ±.5 80 200 
29 2 ±.5 100 950 
39 2 ±.5 90 1.3 K 
60 2 ±.5 80 2.2 K 
63 4 ±.5 70 2.2 K 
180** 3 ±1 45 2.7 K 

5000 In 
40 6 ±1 70 45 Out 
16 3 ±.5 90 470 
25 3 ±.5 100 900 
55 5 ±.5 110 1000 
1100** 5 ±1 50 1000 
500 10 ±1 70 50 
100** 8 ±1 60 100 
100*** 3 ±.5 35 50 
100 4 ±.5 70 50 
65 3 ±.5 90 1300 
800 12 ±.5 70 50 
425"" 4 ±1 50 50 
218 3 ±1 60 50 
200 4 ±.5 60 2K 
60 4 ±.5 100 50 
175 3 ±.5 70 50 
70 4 ±.5 SO 50 
125 4 ±1 70 1000 
500** 10 ±1 50 1000 
60 3 ±.5 70 720 
80 4 ±.5 70 960 
160 4 ±.5 60 1.9 K 
40 6 ±.5 60 50 
30** 5 ±.5 50 50 
60 6 ±.5 60 50 
SOO 5 ±.5 60 1000 

These filters are representative 
of standard production band pass types. 

'3db Bandwidth - "45db Bandwidth - "'15db Bandwidth 

3151 Fiberglas Road. Kansas City. Kansas 66115 

Package 
Size 

LxWxH 
(Inches) 

1 "/16" x 1 X lV2 
115116" x 1 X .1112 
3V2 x 1'1". X lV2 
22'/32 X 1 x 1% 
2"1 .. )( 71. x 125/ .. 

215/64 X 9'8 X 125/64 

23 ... x 1 X 1'(,2 
2% X lV2 x '/16 
2:'(,. X 1'(,. X lY2 
2%x 1 x 1'(,2 
2'1'. x 1 x 1'132 
2%x 1 x 1'/32 
2% x 1 x 1'/32 
2% x 1 x 1'132 
2'1'. x 1 x 1'/32 
2% x 1 x 1'132 
2% x 1 x 1'/32 
2% x 1 x 1'/32 

'2% x 1 x 1'(,2 
2% x 1 x 1'(,2 
2'(,. x 1'(,. x 1 

22 1164 X 19132 X 21132 
1271.. x 1'1 .. x '1'. 
2%x 1 x 1'(,2 
2%xl X 1'(,2 
2Y. x :v. x "/16 
2'1'. x 1 x 1'132 
2 x 1% x 1 
23(,. x :v. x ~. 
l:v.xl:v.x'h 
2%xlx:v. 
3 x l:v.x H;, 
3V. X 1'/16 X 1 
3V. x 1'(,. x 1 
F/.xV2x¥. 
23/. x 1 x '1'. 
1"1,. x 1 x 31. 
2'1'. x 1 x 1'132 
2 x :v. x 1% 
2x¥.xl% 
23 ... x 1 X 1'132 
2% x 1 x 1'(,2 
2¥. x 1 x 1'(,2 
2% x 1 x 1'(,2 
2%x 1 x 1'/32 
2"/32 X 1 x 1% 
2%x 1 x 1'(,2 

Jfi ELECTRA/MIDLAND CORPORATION 
MIDLAND DIVISION 

A SUBSIDIARY OF TRANSITRON ELECTRONIC CORPORATION 
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ELECTRA/MIDLAND HAS A UNIQUE PROCESS FOR 
SEALING CRYSTALS SO THEY WILL LAST LONGER 
AND PERFORM BETTER FOR YOU. 

Traditionally, crystals have been sealed by the old solder and flux method ... a method with two major dis
advantages. First, it is impossible to insure that no flux vapors enter the can and deposit on the crystal itself. 
This contamination contributes to high aging rates and poor frequency stability. Secondly, small balls of 
solder are often formed inside the solder-sealed enclosure in final processing. These can cause intermittent 
operation, or short-circuit the crystal unit to the can. 

Recognizing this, Electra/Midland has developed an all new process using a resistance-welded seal. 

We use a crystal can made of nickel and a crystal base with glass-to-metal seals. When the crystal has been 
mounted on the base and the base on the can, we connect one low resistance electrode to the can and a 
second one to the crystal base. In less than one second, electrically produced heat hermetically seals the 
crystal can. 

The weld is produced so quickly that virtually no heat reaches the quartz blank ... thus allowing precision 
frequency settings with high consistency. 

Crystals sealed by resistance-welding exhibit low aging rates because the seals are perfect to begin with, 
they are contaminant free, and because the weld will not deteriorate or fracture-thus air and moisture 
never reach the crystals to age them. 

Some work has been done with cold-welds and glass fusing, but only Electra/Midland's resistance-weld 
process will produce crystals with a high reliability factor at solder seal prices. 

This exclusive process is the result of extensive research by Electra/Midland engineers, designed to bring 
you the highest quality crystals at the lowest possible prices. 

The Type HC-13 is a hermetically sealed, metal holder that accommodates crystals in the frequency range of 4 KC to 200 
KC. Its size is determined by the very low frequency range in which it is used and its terminals are of the plug-in type. 

The Type HC-10 is a hermetically sealed, metal holder that is usually supplied for crystal Type CR-24, which operates in the 
frequency range of 15 MC to 50 MC. It is furnished with metal stud terminations which plug into a spring-clip holding device. 
This type of crystal holder is specified for crystal Type CR-24/U under the latest military specifications. 

The Type HC-27 is a glass holder in which the crystal is hermetically sealed under vacuum. Crystals in glass holders are 
utilized where higher reliability is required. Such crystals provide better aging stability and visual quality assurance. These 
crystals can be furnished in a frequency range from 1 to 150 MC. Also available with wire leads. 

The Type HC-26 is also a glass holder but in miniature size. It accommodates crystals in the frequency range of 5 to 150 MC. 
Also available with fixed pins. 

The Type HC-6 is a hermetically sealed, metal holder that accommodates crystals in the frequency range of 200 KC to 150 MC. 
It is used in most applications where adequate space is available and a plug-in unit is preferred. This type also available with 
wire leads. 

The Type ML-12 is a miniature, hermetically sealed, metal holder that accommodates crystals in the frequency range of 1 MC 
to 150 MC. It is intermediate in size between Type HC-1S and Type HC-6 and is used where a plug-in unit is preferred for ease 
in changing units. This type also available with wire leads. 

The Type HC-16 is a miniature, hermetically sealed, metal holder that accommodates crystals in the frequency range of 5 MC 
to 150 MC. Identical to the HC-25, it also is used where space is at a premium but is supplied with wire leads when soldered 
connections are preferred. 

The Type HC-25 is a miniature, hermetically sealed, metal holder that accommodates crystals in the frequency range of 5 MC 
to 150 MC. It is used where space is an important factor and a plug-in unit is preferred for ease in changing units. 

3151 Fiberglas Road, Kansas City, Kansas 66115 
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An hermetic seal that 
cannot be broken-even 
after extensive use - is 
formed. 

Electra/ Midland seals 
base to can with a 
single, continuous re
sistance weld. 

Iii ELECTRA/MIDLAND CORPORATION 
MIDLAND DIVISION 
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THERMOSTATS 
Snap Action- ERT-S1 
Long life. inexpensive ther
mostats for commercial or 
military applications. 

* Snap Action of bi-metal disk and 
wiping action of switch contacts 
insures long contact life and 
minimum radiation interference. 

* Temperature is pre set and not 
adjustable. 

* A dust shield insures reliability. 

* Switch contacts are electrically 
isolated from thermostat case. 

* All thermostats are precisely tested 
for open and close temperatures. 

* Thermostats are guaranteed for 
100,000 cycles with 10 amp 
resistive load. 

* Crystal and component ovens. 

TYPICAL APPLICATIONS 

* Temperature overload protectors 
for motors, relays, etc. 

* Household appliances such as 
electric blankets, heaters, dryers, 
freezers, refrigerators, etc. 

Set Set Differential 
Tolerance rolerance Range 

Norm close Norm Open 

± 5°F ± 10°F 10°F to 40°F 

Temperature Range 140·F to 212·F 

CRYSTALS 
ERe produces crystals in 
all frequency ranges from 
2 kHz to 180 mHz for 
telephone, computer, air
craft and radio commu
nication· industries. Our 
Quality Products List 
(QPL) currently includes 
low frequency. high fre
quency and glass en
closed crystals. 

Re·2& 

supply the design engineer 
with the maximum in reliabil· 
ity and crystal Q. Minimum 
drive level requirements and 
reduction of contaminants 
due to improved sealing 
techniques, insures high sta· 
bility and minimum aging. 
Besides improved reliability, 
glass provi des better long 
term aging stability and vis· 
ual quality analysis. As a 
high reliability replacement 
for the accepted HC·6/u, 
HC·I8/u, HC·25/u holder, 
these units are directly in· 
terchangeable in ex i s tin g 
equipment. 

provide better long term 
aging stability with improved 
sealing techniques. These 
units are available in various 
sizes and configurations de· 
pending on frequency and 
mounting requirements. The 
coldweld technique elimi· 
nates possible contamination 
of the metal enclosure due to 
soldering fluxes and avoids 
adverse changes of high tern· 
perature effects due to heat 
transfer during sealing. Units 
will meet environmental con· 
ditions as specified by 
MIL-C·3098·E. 

LC FILTERS 
ERLC 1187 Low Pass 
CENTER FREQUENCY: 80.0 mHz 
.5 db PASS BAND: dc to 80.000 

mHz 
RIPPLE: .5 db peak to valley 
STOP BAND: Attenuation 50 db 

min. at 111.455 mHz with a 
60 db ultimate attenuation 
elltending to S.times the cut off 
frequency and a 30 db ultimate 
attenuation extending from 5 
times the cut off frequency to 
1 GHz 

INPUT and OUTPUT IMPEDANCES: 
50 ohms 

I NSERTION LOSS: .5 db 
INPUT LEVEL: Up to 2 watts 
TEMPERATURE RANGE: - 45· 

to +80·C 
SIZE, 1 x 211. x 3 

ERLC 1170 Bandpass 
CENTER FREQUENCY: 37.5 kHz 
LOWER 3 db BANDWIDTH: 30 kHz 

max. 
UPPER 3 db BANDWIDTH: 45 kHz 

min. 
30 db BANDWIDTH: 30 kHz max. 
SO db BANDWIDTH: 60 kHz max. 
INSERTION LOSS: Less than 3 db 
RIPPLE, Less than 1 db 
INPUT and OUTPUT IMPEDANCES, 

10k ohms 
INPUT VOLTAGE: 10 v 
TEMPERATURE RANGE: - 20· to 

SsoC 
(The rejection is at least 60 db 
from 0 to 200 kHz except on 
the skirts or in the passband 
and filter will not ring with 
1 vrms, 1 kHz or sinewava) 

SIZE, 1.490 x .590 x .790 

ERLC 1179 Band 
Suppression 

CENTER FREQUENCY, 12.0 kHz 
FREQUENCY RESPONSE: 1 kHz to 

11 kHz within .5 db over the 
ambient range; 11.95 to 12.05 
kHz down 50 db min. below 
response; 13 kHz to 2.5 mHz 
within .5 db @ + 25·C within 
1.0 db over the ambient range 

INPUT and OUTPUT IMPEDANCES, 
75 ohms 

I NSERTION LOSS: 3 db max. at the 
frequency of min. attenuation 
in the passband of 12.S kHz to 
2.5 mHz 

POWER: 1 mw continuous 
TEMPERTURE RANGE: O· to + 50·C 
SIZE, 3'¥4 x 1'1s X 7¥4 

ERLC 4000 Low Pass 
ACTIVE Filter 

TYPICAL CUT OFF FREQUENCIES, 
75, 300, 1280, 2400 Hz 

MAXIMUM INPUT: 12v P to P 
INPUT IMPEDANCE: 10k ohms min. 
OUTPUT IMPEDANCE: 1.0 ohm 
LOAD: 5k in parallel with 100 

uuF 
POWER SUPPLY: ± 15 vdc, ± 1.0 

vdc, ± S.O ma max. 
PASSBAND FLATNESS: 

± .2 db from 0 to .7 Fc. 
+.2 db max. from .7 Fc to Fc 
- 1.0 db ± 5 db.@ Fc 

STOPBAND REJECTION: 
- 18.0 db min. @ 2.5 Fc 
- 3S.0 db min. @ 5.0 Fc 

PHASE SHIFT: 
@ +2S·C, 248· ± 3· Fc 
from -30·C to +85·C, 248°, 
± 4.5· @ Fc 

GAIN, 1.0 ± 2% from 0 to .2 Fc 
NOISE PUTPUT, 15 microvolts Rms 

max. from 10 Hz to 50 kHz 
TEMPERATURE RANGE, - 30· to 

+8S·C 
SIZE, 1.12 x 1.12.x .60 

See YELLOW SECTION for Local Offices, Phones 

CRYSTAL 
FILTERS 

ERXF 17700 Linear Phase 
CENTER FREQUENCY, 15 mHz 
TEMPERATURE RANGE, - 40· 

to 70·C 
LINEAR PHASE BANDWIDTH, 

35 kHz min. 
3 db BANDWIDTH, 80 kHz max. 
40 db BANDWIDTH, 900 kHz max. 
INSERTION LOSS, 3 db max. 
PHASE SLOPE @ CENTER 
FREQUENCY, S.S msec. 
SOURCE IMPEDANCE, 50 ohms 
LOAD IMPEDANCE, 300 ohms 
SIZE, 1.953 x .594 x .800 

ERXF 18400 Spectral 
Purity 

CENTER FREQUENCY: SO kHz 
±.6 Hz 

3 db BANDWIDTH, 4 Hz ± 1 Hz 
40 db BANDWIDTH, 1 kHz max. 
ULTIMATE ATTENUATION, 40 db 

min. 
INERTION LOSS, 4 db max. 
INPUT and OUTPUT IMPEDANCE, 

600 ohms 
RIPPLE, .5 db max. 
PROPORTIONAL CONTROL OVEN, 

24 vdc, 12 walts max. 
4 watts @ + 25·C 

TEMPERATURE RANGE, - 30°C to 
. SO·C 

SIZE, 4.5 x 2.5 x 1.75 max. 

ERXF 11500 Airborn 
CENTER FREQUENCY, 75.0 mHz 
S db BANDWIDTH: ± 12 kHz min. 
40 db BANDWIDTH, ± 150 kHz 

max. 
70 db BANDWIDTH, ± 400 kHz 

max. 
RIPPLE, 3 db max. 
ULTIMATE ATTENUATION, 70 db. 

min. 
SPURIOUS ATTENUATION, 70 db 

min. 
INSERTION LOSS, S db max. 
SOURCE IMPEDANCE, 50 ohms 
LOAD IMPEDANCE, 500 ohms 
TEMPERATURE RANGE, - 55· 

to 90·C 
SIZE: 1.0 x 2.187 x .750 

ERXF 10800 Discriminator 
CENTER FREQUENCY, 8.8 mHz 
BANDWIDTH P to p, ± 20 kHz 
LINEARITY, 9% over ± 20 kHz 
SOURCE IMPEDANCE, 50 ohms 
LOAD IMPEDANCE, lOOk ohms 
SENSITIVITY, ± 1 v at ± 20 kHz 
TEMPERATURE, - S5·C to 110·C 
SIZE, 1.75 x 1.25 x 0.50 

eem/1969 
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TCXO 
EROS SOO-SL4 
FREQUENCY: 5.0 mHz 
STABILITY: ± 0.5 ppm, - 32' 

to 62'C 
AGING: 1 ppm/year 
ADJUSTMENT: Sufficient for 5 years 

aging 
SHORT TERM STABILITY: Not more 

than 2 x 10 -9 for a one second 
average aging period 

VOLTAGE: + 17 vdc ± .85v 
POWER: Less than 100 mw 
SPURIOUS: Non harmonics down 

80 db harmonics down 30 db 
OUTPUT: Sine wave, 1.5 v p to p 

into 470 ohms 
SIZE: 3.635 x 1.938 x .750 

EROS SOO-SL23 
FREQUENCY: 1.0 mHz 
TEMPERATURE STABILITY: ± 2.5 x 

10 -6 over O· to + 50'C 
AGING: 1 x 10 -8 per day 
SUPPLY VOLTAGE: + 15 vdc ± 3% 

.5 watts max. 
OUTPUT WAVEFORM: Sine wave, 

20% max. distortion 
OUTPUT VOLTAGE: TTL output 
FREQUENCY ADJUSTMENT: Sufficient 

for 2 years aging 
SIZE: 2 x 2 x .750 

EROS BOO-SL3 
FREQUENCY: 12.8 mHz 
FREQUENCY TOLERANCE: 

± 1.5 x 10-0 over- 54' to- 29'C 
± 0.5 x 10-6 over- 30' to + 70°C 
±2xl0-00ver +71° to + 105°C 

AGING: Less than 2 x 10:-8 per week 
when measured @ + 2S'C 

SHORT TERM DEVIATION: Less than 
1 x 10 -9 for 10 sec. average 

WARM UP: 5 seconds to within 
5 x 10-7 

INPUT: + 12 vdc regulated or 
-12 vdc and/or +5v with 
common ground .5 walts max. 

OUTPUT: 1 vrms into lk ohm ± 20% 
sine wave 

HARMONIC DISTORTION: Does not 
exceed 3% 

ADJUSTMENT: Sufficient for 
10 years aging 

ESTIMATED MTBF: 15,000 hours 
WEIGHT: 6 oz. max. 
HEADER: Miniature 7 pin solder 
SIZE: 1.875 x 1.875 x 4.0 

EROS SOO-SL 1 
FREQUENCY, 40.755 mHz 
SHORT TERM STABILITY: 10 Hz max. 

@ +25'C during any 10 sec. 
period 

LONG TERM STABILITY: ± 125 Hz of 
nominal for min. operational 
period of 22.5 hrs. 

POWER OUTPUT: 2 mw into 50 ohms, 
Iv P to P min. 

SPECTRAL PURITY, 
Harmonics 20 db max. 
Spurious 20 db max. 

INPUT, 12 vdc ± lv, 20 ma max. 
ADJUSTMENT, ± 125 Hz min. over 

225 hrs min. 
TEMPERATURE RANGE: - 54' to 

+90'C 
WARM UP, 1 minute under std. 

conditions, 3 minutes under 
extreme conditions 

WEIGHT, 3 oz. max. 
SIZE: 2 x 1 x 1 

VCXO 
EROS 750-SL35 
FREQUEICY: 12.0 mHz (settable to 

within ± 12 Hz) 
DEVIATION: ± 10 kHz peak 
SENSITIVITY: 10 kHz/v ± 10% 
RATE: 300 to 4000 Hz ± 1db 
LINEARITY: Within 1 % of best 

straight line 
MODULATION INPUT IMPEDANCE: 
600 ohms ± 10% resistive 
OUTPUT POWER: - 4 db adjustable 

± 3db 
LOAD IMPEDANCE: 50 ohms ± 5% 
VOLTAGE: + 19.5 ± 1 % 
HEATER POWER: 22·28v unregulated, 

10 watts 
WARM UP: ± 10 ppm of nom. freq. 

after 20 min. at 25'C 
AGING: 

3.5 ppm for the 1st 6 months 
1.5 ppm for the 2nd 6 months 

STABILITY: 10 ppm max. ~ver - 32° 
to +80'C 

SIZE: 2.5 x 2.0 x 1.75 

EROS 400-SL3B 
FREQUENCY: 11.6 mHz 
FREQUENCY DEVIATION RANGE: 

± 5 kHz 
FREQUENCY STABILITY: ± .005% 

O· to 60'C 
± .01 % - 32°C to + 80°C 

AGING: ± .0025% per year 
SHORT TERM STARILTY: 10-8 

over 10 Msec. 
DEVIATION RATE: de to 3 kHz ± 1db 
CONTROL VOLTAGE: + 6 vdc 
SENSITIVITY: - 1.5 kHz/v ± 10% 
LINEARITY: Within 3% of best 

straight line from 0° to 60'C and 
within 5% - 32'C to + 80°C 

MODULATION INPUT IMPEDANCE: 
50k ohm ± 10% 

OUTPUT: + 7 dbm ± 1 db 
LOAD IMPEDANCE: 50 ohms 
POWER REQUIREMENTS: + 19.5 
± .5 vdc, 10 ma max. 
ADJUSTMENT RANGE: ± .015% 
SIZE: 2.25 x 2.25 x .75 

EROS 400-SL3 
CENTER FREQUENCY: 60 mHz 
FREQUENCY DEVIATION: ± 100 kHz 
ADJUSTMENT RANGE, ± 5 kHz 
FREQUENCY STABLIITY: 

± 1 ppm/day after 1 week 
warm up 

± 10 ppm/day after 1 hour 
warm up 

LINEARITY: ± 2% 
DEVIATION RATE: dc - 100 kHz 
CARRIER SECOND HARMONIC 

SUPPRESSION, 30 db 
OUTPUT POWER: 0 dbm min. into 

50 ohms ± 10% 
OUTPUT LEVEL STAB I L1TY: ± 1.5 db 

o to 65°C 
MODULATION SENSITIVITY: Between 

4 kHz/v and 20 kHz/v 
SIZE, 2.5 x 3.5 x 1.5 

EROS 700-SL20 
FREQUENCY: 10.005 mHz ± .001 % 

@ 27'C ± P 
FREQUENCY DEVIATION: ± 10 kHz 
VOLTAGE SENSITIVITY: 2.S kHz/v 

from - 2.0 to + 6.0 vdc 
FM DISTORTION, Less than 2% of 

the level of any frequency 
between 300 Hz and 3 kHz 
deviated from a 7.S kHz peak 

INPUT IMPEDANCE: 10k ohms min. 
STABILITY, Less than ± .002% 

from _40' to +8S'C 
LONG TERM DRIFT, Less than .001 % 

after 30 days 
POWER SUPPLY: + 18 v and 28 vdc 
OUTPUT POWER: 7 mw ± 2 mw 

into SO ohms 
OUTPUT WAVEFORM, Sine, less than 

IS% distortion 
WARM UP, 10 minutes max. 
SIZE, 3.0 x 2.0 x 1.40 

TIME BASE 
EROS BOO-S5 
FREQUENCY: 1 mHz or 5 mHz 
FREQUENCY ADJUSTMENT: 

Sufficient for 5 years aging 
AGING: 5 x lO-lO/day 
CRYSTAL TYPE: High precision, 

glass enclosed 
STABILITY: ± 2 x 10 -10 per degree 

C from 20'C to 65'C 
LINE VOLTAGE STABILITY: ± 1 x 

10 -9 for ± 5% change 
OVEN SUPPLY: 28 vdc 
WARM UP TIME: 1 x 10-& after 

1 hour 
INPUT: 26 volt dc. 500 ma max. 
OUTPUT VOLTAGE: 1 vrms into 500 

ohms 
OUTPUT WAVEFORM: Sine wave 
OVEN: Proportional control 
HEADER: Octal 
SIZE: 2 x 2 x 4 

EROS BOO-S1 
FREQUENCY: 1 MHz or 5 MHz 
FREQUENCY ADJUSTMENT: Sufficient 

for 5 year aging 
AGING: 1 x 10 -9/day 
CRYSTAL TYPE: High precision, 

glass enclosed 
STABILITY: ± 2 x 10 -10 per degree 

C from 20'C to 65°C 
LINE VOLTAGE STABILITY: ± 1 x 

lo-n for ± 5% change 
OVEN SUPPLY: 28 volt dc 
WARM-UP TIME: 1 x 10- 8 after 

1 hr. 
INPUT: 26 volt dc, 500 ma max. 
OUTPUT VOLTAGE: 1 volt rms into 

500 ohms 
OUTPUT WAVEFORM: Sine Wave 
OVEN: Proportional control 
HEADER: Octal 
SIZE: 2 x 2 x 4 h 

EROS BOO-52 
FREQUENCY: 1 MHz or 5 MHz 
FREQUENCY ADJUSTMENT: 

Sufficient for 2 years aging 
AGING: 3 x 10-9 /day 
CRYSTAL TYPE:, High preCision, 

glass enclosed 
STABILITY: ± 2 x 10-10 per degree' 

C from 20°C to 65'C 
LINE VOLTAGE STABILITY: ± 

1 x 10- 9 for ± 5% change 
OVEN SUPPLYI 28 volt dc 
WARM-UP TIME: 1 x 10- 8 after 

1 hr. 
INPUT: 26 volt dc, 500 mao max. 
OUTPUT VOLTAGE: 1 volt rms into 

500 ohms 
OUTPUT WAVEFORM: Sine Wave 
OVEN: Proportional control 
HEADER: Octal 
SIZE: 2 x 2 x 4 h 

EROS BOO-S3 
FREQUENCY: 1 MHz, 3 MHz or 

or 5 MHz 
FREQUENCY ADJUSTMENT: Sufficient 

for 5 years aging 
AGING: 1 x lO-S/day 
CRYSTAL TYPE: High precision, 

glass enclosed 
STABILITY: ± 5 x 10-10 per 'C 

from - 20°C to 65°C 
LINE VOLTAGE STABILITY: ± 5 x 

10 -9 for ± 5% change 
OVEN SUPPLY: 28 volt dc 
WARM-UP TIME: 1 x 10-8 after 

1 hr. 
INPUT, 28 volt de 500 ma max. 
OSCILLATOR VOLTAGE: 15 volt dc 

to 28 volt dc 
OUTPUT VOLTAGE: 1 volt rms into 

500 ohms 
OUTPUT WAVEFORM: Sine wave 
OVEN: Proportional control 
HEADER: Octal 
SIZE, 2 x 2 x 4 h 
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OVENS. • • • 
AC or DC-

ERC produces a complete 

line of component and crys

tal ovens with a history of 

over 3,000 designs and con

figurations that employ 

Solid State Temperature 

Control, Proportional Con

trol, Snap-Action and Mer

cury Control. Proportional 

controlled units are avail

able with external adjust

ments that set temperature 

to within O.l°C over a pos

sible 20°C temperature 

range for precision osci 1-

lator of solid state device 

application. All units are for 

either AC or DC applications. 

ERO-710 Solid State 
Adjustable 

CAVITY: One HC-6/u 
HEADER: Octal 
TEMPERATURE SETTING: 50°C to 

95'C 
SETTING TOLERANCE: ± O.l'C 
WARM·UP: 30 min. from - 30'C 
VOLTAGE: 6 to 120 volt AC, 

12 to 28 volt DC 
POWER, 6 watts 
SIZE: 1.437 x 1.875 x 3.437 

ERO-4BO Snap Action 
CAVITY: Eight HC-25/u 
HEADER, Octal 
TEMPERATURE SETTING: 60'C, 

75 ° C, 85' C are standard 
SETTING TOLERANCE, ± 2.5'C at 

25°C ambient 
WARM-UP: 10 minutes at 25'C 

ambient 
VOLTAGE, 6 thru 120 volts, AC or DC 
POWER: 2.5 walts average 
SIZE, 1.3125 x 1.3125 x 1.125 

ERO-1S0 Solid State SCR 
CAVITY, One HC-6/u 
HEADER: Octal 
TEMPERATURE SETTING: 60'C, 

75'C, 8S'C are standard 
SETTING TOLERANCE, ± 2.S'C at 

2S'C ambient 
WARM-UP: Within O.l'C in 

15 min. at 25'C ambient 
VOLTAGE: 6 thru 120 volts AC 
POWER' 2 watts average 
SIZE, loS 00 x 2.75 seated 
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Pr~c::isic:»n Osc:illcatc:»rs 
Fork Standards tuning fork and crystal oscillators provide high
accuracy outputs at frequencies from sub-audio through RF. 
Case sizes range from miniature PC board-mount types to 
plug-in, oven-stabilized frequency standards. Both square wave 
and sine wave outputs are available. 

is thus more compact, draws less current, and is usually less 
expensive and more reliable than a low frequency crystal unit. 
However, for highest accuracy or for higher frequencies, 
crystals are preferred. 

Tuning forks are limited to frequencies up to about 15 kHz, 
and are generally preferred for low-frequency applications be
cause they require less frequency-division circuitry than an 
equivalent crystal unit. A low-frequency tuning fork oscillator 

The Fork Standards oscillators which are specified most often 
are described below. The data in the table, along with the 
accuracy versus temperature range and output waveform in
formation on the fOllowing page, enables you to specify the 
exact oscillator you require. 

Model fO. FR 
i base 1 v," Sq.) 

Model G. GQ 
(base 1 '12" Sq.) 

,~-
~@~m"~~ 

Model R. RQ 
(base 3f,r" Sq.) 

"' 

Model p. PO 
(base 1'12" x 3'12'.) 

MODEL G: Plug·in general purpose unit with 
very-low-frequency capability. Also avail
able with studs and solder hooks. 

MODEL FO: Very compact, designed for 
printed circuit board applications. Use 
where space is at a premium. 

MODEL P: Larger printed circuit board 
unit than Model FD. Increased capabilities 
and slightly lower unit cost. Can be 
chassis mounted. 

MODEL W: Similar to Model P, except 
case proportions changed to adapt to dif
ferent board layout requirements. 

MODEL R: Largest PC board mount model, 
with lowest Case profile at sub·audio 
frequencies. 

----
MODEL FR: Tuning fork resonator in F 
case. For use where user provides oscil· 
lator circuitry, or as a highly selective 
audio filter element. 

MODEL GQ: General-purpose plug-in crystal 
oscillator, with output frequencies down 
to .125 Hz. Can be supplied with studs and 
solder hooks: 

MODEL UQ: Smallest crystal unit, designed 
for PC board mount. PC pins hold unit to 
board. Vernier frequency adjustment avail· 
able. 

MODEL PQ: General-purpose flat case unit 
for PC board or chassis mounting. Larger 
case volume than UO. 

MODEL WQ: Similar in volume to Model 
PO, but base proportioned differently and 
designed for PC board use only. 

MODEL RQ: Largest board-mounted crystal 
model, with lowest profile in sub·audio 
frequency range. 

MODEL DQ: Available with either snap
action or proportional control oven, plug
in or stUd-mounted base with solder hooks. 
Accuracy to .0005% or better over ex
treme temperatures. 

TUNING FORK OSCILLATORS 
Model 

G 

FO 

P 

W 

R 

Frequency Range 

2 Hz to 15 kHz 
.017 Hz to 2 Hz 
100 Hz to 15 kHz 
30 Hz to 100 Hz 
1 kHz to 15kHz 
.25 Hz to 1 kHz 
1 kHz to 15 kHz 
60 Hz to 15 kHz 
.1 Hz to 60 Hz 
30 Hz to 15 kHz 
60 Hz to 15 kHZ' 
30 Hz to 15 kHz 
.25 Hz to 15 kHz 
20 Hz to 15 kHz 

Output 
Square 
Square 
Sine 
Sine 
Square 
Square 
Sine 
Square 
Square 
Sine 
Square 
Sine 
Square 
Sine 

Height 
2W' 
3W' 
2W' 
31f2" 
3,11" 
.6" 
112" 

H" 
15" 
16 
15" 
16 

.6" 
.85" 
.6" 
.85" 

Price 

$ 59 up 
134 up 

74 up 
119 up 

$ 65 up 
80 up 
90 up 

$ 65 up 
103 up 
95 up 

$ 65 up 
95 up 

$ 65 up 
95up 

TUNING FORK RESONATOR 

FR 1000 Hz to 15 kHz 3;8" $ 50 up 

CRYSTAL OSCILLATORS 

GQ 

UQ 

PQ 

WQ 

RQ 

32 Hz to 10 MHz 
.12 Hz to 32 Hz 
800 Hz to 10 MHz 
16 Hz to 800 Hz 
12 Hz to 10 MHz 
50 kHz to 10 MHz 
32 kHz to 10 MHz 
100 Hz to 32 kHz 
800 Hz to 10 MHz 
32 kHz to 10 MHz 
100 Hz to 32 kHz 
64 kHz to MHz 
200 Hz to 10 MHz 
.125 Hz to 200 Hz 
400 Hz to 10 MHz 

Square 
Square 
Sine 
Sine 
Square 
Sine 
Square 
Square 
Sine 
Square 
Square 
Sine 
Square 
Square 
Sine 

2lh" 
3W' 
2W' 
3W' 

1f2" or 
.6" 

H" 
15" 
16 
15" 
16 

.6" 
.85" 
.6" 
.6" 
.85" 
.85" 

$ 59 up 
171 up 

74 up 
141 up 

$ 59 up 
74 up 

$ 59 up 
81 up 
74 up 

$ 59 up 
81 up 
74 up 

$ 59 up 
148 up 

74 up 

OVEN·STABILIZED CRYSTAL OSCILLATOR 

DQ .125 Hz to 10 MHz Either 4" $134 up 

CUSTOM OSCILLATORS multiple output frequencies, special cases and terminals are 
available with prompt delivery at competitive prices. 

Fork Standards builds many oscillators to customer's specifi
cations on special order. Non-standard output waveforms, 

For an immediate quotation on your specific requirements call 
your local Fork Standards representative or the factory today. 

Fork Standards, Inc. 213 Main Street, West Chicago, Illinois 60185 - (312) -231-3511 
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Specifying a Forie Sfandards Oscillafor: 
A Fork Standards specification number completely describes 
the oscillator to which it refers. Conversely, a specification 
number may be determined whenever an oscillator require
ment is completely defined. The parameters required are: 

1. Frequency 5. Supply Voltage 
2. Accuracy 6. Case Size 
3. Temperature Range 7. Mounting and Terminals 
4. Output Waveform 

The first step is to determine the model that satisfies the out
put waveform requirement at the needed frequency. from the 
table on the opposite page. Then select the proper accuracy/ 
temperature code from the table at the right. For example: 

G - 3C - 4K - BL - 12 

1 j 1 t 12=12 VDC power supply 
BL ~ Square Wave Output for Micrologic drive 

4K=4 kHz Output Frequency 
3C=.05% Accuracy, 0 - 65°C. 

G = Model G Case 

Sfandard Output Waveforms 
Most Fork SLndards oscillators can be supplied with any of 
several output waveforms. The most popular of these (refer
enced to 12 VDC supply) are: 

Square Wave: 
B: 8 V p-p min. into 10k ohm resistive load. 
BN: Same as B except rise time under. 1 .us and equal sym

metry from binary divider. 

SPECIFICATION NUMBERS INDICATING 
OSCILLATOR ACCURACY VS OPERATING TEMPERATURE 

TEMPERATURE RANGE 

Accuracy + 15° to 0° to _25° to 
(%1 +35° C +65° C + 65° C 

.2 2A 2C 2F 

.1 2A 2C 3F 

.05 2A 3C 4F 

.01 
.005 
.0025 
.001 
.0005 
.0001 

o Tuning fork, classes 2-5 
III Crystal without oven, classes 6-7 

_40° to - 55° to 
+ 65° C + 85° C 

2N 2J 
3N 4J 
4N 5J 

o Special crystal without oven. Accuracy. 0005% 
from +10° to +60°C. 

D Crystal with oven, classes 8-9. Specify Model DO . 
• Special oven unit. Consult factory. 

BB: Same as BN except has two outputs, 1aOo out of phase. 
BL: To drive micrologic. Specify manufacturer and type. 

Sine Wave: 
AA: 3 V rms into 10 k ohm resistive load. Harmonic distor

tion 1 to 10%, depending on frequency. 
AT: Same as AA except transformer isolated output. 
DT: 1 mW into 600 ohms, transformer isolated. 

PR.ECISION FREQUENCY POWER INVERTERS AND FREQUENCY CHANGERS 
Fork Standards manufactures an extensive line of DC to AC 
power inverters and AC to AC frequency changers, with 
output frequency accurately controlled by a Fork Standards 
tuning fork or crystal oscillator. The line includes both 
standard models, described briefly below, and custom types 
designed and built to customer specifi 

OTHER PRODUCTS 

Power Supply Modules 
Plug-in or stud-mounted modular DC power supplies deliver 
regulated 5 or 12 VDC to power Fork Standards oscillators. 

Synchronous Clock Motor Driver 
Delivers 50, 60, 400 Hz or other required frequencies at 
accuracies to 1 ppm (30 seconds per year). 

General Specifications: 

Power Output: 15, 50, 100, 250, or 500 VA. 

Output Frequency: 50, 60, or 400 Hz standard; 25 to 10,000 
Hz, square or sine wave, special. 

Frequency Accuracy: to .01% (tuning fork); .0005% (crystal). 

Input Voltage: 12 or 24 VDC (inverters); 115 or 230 VAC, 50 
to 400 Hz (frequency changers). 

Operating Temperature Range: 0 to 50°C standard. 

frequency Dividers 
Modular dividers provide one output cycle for a set number 
of input cycles. Standard models divide by 2, 3, 4, 5, 6, 
a, 10, or 16; combination outputs are available. Special op
tions include zero reset, gate control, and pulse output. 

Solenoid/Totalizer Driver 
Delivers one pulse per second (typical) to drive solenoid or 
totalizer. Output power to meet system requirements. 

When precision is specified ••• Call Fork Standards 
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1100 

356100A 

ULF Oscillators
Withstands extreme 
shock a nd vibration. 
very flexible where 
a very low frequency 
is desired at a rea
sonable cost. 

L·216 

Audio and R.F. L·C 
Oscillators - shock 
proof, vibration. proof 
and very stable. 

Y283-3 

Crystal Oscillator&
designed to di recto 
drive all popular types 
of micrologic. 25 na· 
nosecond maxi mum 
rise and fall time. 

78000 and YH·277 

Frequency Standard 
Medium stability-
3200 Hz tOl100 MHz. 

YH·320 

Frequency Standard
Low noise, for printed 
circuit board mount· 
ing. 

138000A 

Frequency Standard
Very stable. Uses 
proportional type 
oven. 
± 1 pari in 10' 

356000C 

F.requency Standard
U lira stable. Uses 
proportional type 
oven. 

± 1 part in 10' 

228200C 

Multiple Channel 
Crystal Oscillator 
-Up to 20 output 
frequencies in the 5 
MHz - 50 MHz Range 
(Rotary Switch Se· 
lection). 

L·217 

L·C Oscillators for 
printed circuit board 
mounting. Ideal 
where an AUDIO 
TONE or an RF sig· 
nal is required. Used 
widely in test equ ip· 
ment. 

28100 and Y ·312 

Crystal Oscillators 
tor general applica. 
tlon with excellent 
stability. 800 Hz to 
600 MHz. 

Greenray 
840 West Church Road, M8t;'h anllcsbllrg,Pa. 

61000 

Adjustable Frequency 
Oscillators - Slug· 
tuned over ± 10% 
of specified center 
frequency. 

Y·367 

Crystal Oscillators tor 
prlntad circuit mount· 
ing-3 kHz to 150 
MHz. 

313100A 

General Purpose Os· 
cillator-Crystal con· 
trolled. For very low 
frequency, high sta
bility reqUirements. 

T·224 

Temperature Compensated Crystal 
Oscillators-High stability over 
wide temperature range. NO Oven 
used. Features instant warm·up. 

Industries, Inc. 
Phone - (Area Code 717) 766·0223 

See YELLOW SECTION for Local Offices, Phones eem/1969 



Q·200 

R·C Voltage Con· 
trolled Oscillator
Low frequency with 
±20% frequency 
deviations. Less than 
1 microsecond rise 
time. 

P·200 

L·C Voltage Con· 
trolled Oscillator
More stable than R·C 
types. Popular plug· 
in unit. 

P·20l 

L·C Voltage Con· 
trolled Oscillator
Stabilities of ± .2%. 
Frequency deviations 
as great as ± 10%. 

P·202 

L·C Voltage Con· 
trolled Oscillator
High frequency os
cillator with ±20% 
frequency deviation. 

PH·229 & PH·230 

L·C Voltage Con· 
trolled Oscillator
Proportional oven 
units offer stabi lities 
of ± .001 % and 
frequency devi ations 
to ±1O%. 

N·200 

Voltage Controlled 
Crystal Oscillator
low frequency from 
4 kHz to 999.9 kHz. 

NH·203A 

Voltage Controlled 
Crystal Oscillator
Proportional oven 
unit for FM and 
phase locked loop 
applications. 

840 West Church Road, Mechanicsburg, 

eem /1969 
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VOLTAGE CONTROLLED 
OSCILLATORS 

Through continuous research and specialization, Greenray Industries offers the most 
complete and advanced line of Frequency Standards and Oscillators in the industry. 

Typical control voltage input: 2V RMS up to 15 kHz rate or ±3V D.C. for full modulation at 1000 
ohm input impedance.-Standard modifications available. 

NEW 
N·20l 

Voltage Control led 
Crystal Oscillator
Nonoven unit avail
able in flat pack or 
plug·j n construction. 
Very popular. 

N·330, N·33l & 
N·332 

Voltage Control led 
Crystal Oscillator
Designed to direct· 
drive all popular types 
of micrologic. 25 na· 
nosecond maximum 
rise and fall time. 

CALL OR WRITE FOR OUR 
COMPLETE CATALOG 

NH·314 

Voltage Control led 
Crystal Oscm.tor
High frequency 60 
MHz to 300 MHz. 

SH·2l9 

Wide Band Voltage 
Controlled Crystal 
Oscill.tor - Uses 
special techniques 
for ± 1 % frequency 
deviation. 

Industries, Inc. 
Phone - (Are. Code 717) 766·0223 

See YELLOW SECTION for Local Offices, Phones 1101 
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PROPORTIONAL TEMPERATURE CONTROLLERS 

50 WATTS DC MODEL 3C2-50 Inpul: 20 10 32 VDC Will withstand overvoltage transient of 60 Volts peak for 
LOW COST CONTROLLER one second 

4J t--
I '00 ( .. )STUDS I 
SO 4-40 

47LG 
S 

I 000 ~ 

100 WATTS NOISLESS AC INo SCR'sl 

I 4 HOLES . 

MODEL 7C4-100 

!1 .. 00', """A~."O 
4.687 4.2'0. .900 L (6) TERMINALS 

2.500 --Ln51-- HOOKED 

NEED A SPECIAL OVEN? 
Oven Industries specializes in the 
design & manufacture of components 
Ovens to your exact specifications. We 

. have complete in-plant facilities for all 
types of mechanical modifications and 
assemblies as well as testing facilities 
to assure proper electrical operation. 

Oven Industries has worked closely 
with many customers where units must 
be designed to meet exacting military 
specifications. 

May we offer you our services? 

Output: 19 to 31 Volts pure DC into a 50 wal! maximum resistive load 

Utjlizes a thermistor sensor, which is supplied wilh the unit, that will control lem
perature to within t .OSoC 

Proportioning bIIndwidth: 3°C 

Set temperalure (standard): Adjustable+40'C to+l00"C wit'" .soC resolution 

Long term liability: < ,DC/6 months operation 

Prk;e: 1 to TO units, $65.00 each 

InpUt: 100 to 130 YAMS, 47 Hz to 440 Hz. Will withstand overvoltage tranSient 
of 300 Volts peak lor two seconds 

Output 96 to 128 V'olts pull:lating DC (120 H2: ripple content) into a 100 watt"maxi
mum resistive load. 

Utilizes a thermistor sensor. which is supplied with the unit, that will control tem
perature to within ± ·05°C 

Proportiofllng btlnchIIldIh 3°G 

Set Iemper,ture (nomimal): AdJustablet4O"C tOtgooC with .S·C resolution 

Lema term IllIIbltlty: < .1·C/6 months operation 

This unit is allaitabte with three phase input (208 V) 

Prl,* 1 to 10 units. $185.00 each 

3KW 3 PHASE 
MODEL 2ZC3-3000-3 

Input: 100-130 VRMS. 3-Phase---WYE 
Output: 95--125 VRMS, 3-Phase into a max. resistive load of 1 KW per 

phase 

Type Of Control: Zero-voltage switching 
Proportioning Bandwith: I'e 

Set Temperature: Adjustable +20'C to +60·C 

Price: 1-3 units $210.00 each 

THIS 
NEW 
CATALOG 
SHOULD 
aEON 
YOUR 
DESK 

CALL OR 
WRITE 
FOR 
YOUR 
COpy 

Warm·up time: 15 minutes average from' O°C. 
Header and mounting: B pin octal. Plug·in mounting. 
Cavity supplied with 7 pin miniature socket and mating plug. 
Unit avail<;lble with solder lug headers and bolt down mounting 
Input voltage cavity temperature modifications available
contact factory or area representative with .your requirements. 

PRINTED CIRCUIT MOUNT OVENS 

MODEL 3765-1 

Cavity temperature: 65°C ± 2°C setting tolerance. 
Cav;ty temperature stability: ± .OOBoC at any fixed ambient (±.5"C). 
Input verbge: 28 VDC ± 1%. 
Maximum Power: 10 watts, average power 3 watts. 
Warm-up time: 30 minutes from - 20"e .. 
Cavity supplied with 6 .#28 color coded teflon reads. 
Helder. 8 pin hooked. 
Mounting: 4 studs. 

AC PROPORTIONAL ZERO VOLTAGE 
SWITCH CRYSTAL OVEN 

WfLLACCEPT 
2 HC-6/U 

CRYSTALS 

MODEL 5169 

Cavil)' Size: (10) .962 Oil. x 2.330 
Case Size: (00) 1.297 Oia. x 2.330 
Cavity Temperature: Selectable ·from 55"C to 85'C ± loe set

ting tolerance 
Cavity Temperature Stability: .5°C ovef QOC to within 15"C of 

Cavity set temperature. ± .15·C at any fixed ambient (± .~OC) 

Input Voltage Range: 28-135 VAC ± 10% 
Max Power: 10 W 
Warm-up Time: 15 mins. from DOG 
Header: 8 Pin Octal 
Price: 1-3 units $105.00 each 

OVE N I N D U STR I ES East Simpson Road, PO Box 229 
Mechanicsburg Pa 17055 JI A Dmswn of Greenray Indust"es Inc Phone (717) 7660721 
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CLARK CRYSTALS 
i4§"ih,ffiN SECTION 2300 

FOR A VARIETY OF APPLICATIONS 

Frequency Range 
(Specify exact 

frequency desired) 

16 kHz to 100 kHz 
16 kHz to 100 kHz 

90 kHz to 250 kHz 
90 kHz to 250 kHz 

200 kHz to 555 kHz 

200 kHz to 500 kHz 

455 kHz 

200 kHz to 550 kHz 

190 kHz to 500 kHz 

200 kHz to 555 kHz 

.a MHz to 20 MHz 

.8 MHz to 20 MHz 

.8 MHz to 20 MHz 

.8 MHz to 20 MHz 

8 MHz to 20 MHz 

.a MHz to 20 MHz 

.8 MHz to 20 MHz 

.8 MHz to 20 MHz 

3 MHz to 20 MHz 

.8 MHz to 20 MHz 

5 MHz to 20 MHz 

2.9 MHz to 20 MHz 

2.9 MHz to 25 MHz 

2.9 MHz to 20 MHz 

2.9 MHz to 20 MHz 

10 MHz to 61 MHz 

10 MHz to 25 MHz 

10 MHz to 61 MHz 

50 MHz to 125 MHz 

50 MHz to 125 MHz 

17 MHz to 61 MHz 

17 MHz to 61 MHz 

17 MHz to 61 MHz 

17 MHz to 61 MHz 

50 MHz to 125 MHz 

50 MHz to 125 MHz 

50 MHz to 125 MHz 

17 MHz to 62 MHz 

17 MHz to 61 MHz 

17 MHz to 61 MHz 

50 MHz to 125 MHz 

Maximum 
frequency change 
over temperature 

range. (See'note 1) 

I .012% 
.012% 

L 02% 
t .002% 

(See note 3) 

j~.Ol% 

I: .0005% 

1.02% 

1~.01% 

1 .0005% 

I .005% 

I .0005% 

0005% 

0005% 

:±':.0005% 

'1 .. 005% 

L_0005% 

:.L .0005% 

±.002% 

j~ .003% 

L .005% 

±.005% 

±.002% 

±.003% 

~j: .005% 

±.005% 

:±.:.00025% 
(See note 4) 

±.005% 

+::.005% 

-1-:.005% 

!: .00025% 
(See note 4) 

+.005% 

+.0005% 

.l-- .0025% 

±.002% 

±.003% 

±.005% 

± .0005% 

±.002% 

±.003% 

±.002% 

±.003% 

2...005% 

±.0005% 

±.005% 

Temperature 
Range 

__ 40°C to I 70 0 e 
- 40°C to ! lO°C 

-40"C to 170°C 
I lO°C to t 80°C 

(See note 7) 

_40°C to -I 85"C 

170°C to ~80"C 
(See note 5) 

-40"C to -1-70'C 

40"C to 1 85"C 

I 70'C to ·j-80'C 
(See note 5) 

-·40"C to -I 70"C 

-55"C to -jl05°C 

" 55'C to 1 105"C 

170°C to I ao°c 
(See note 5) 

1 70'C to ·!--ao°c 
(See note 5) 

1 ao°c to·1 90°C 
(See note 5) 

1 ao°c to 190°C 
(See note 6) 

-55'C to ·1 105"C 

·1 70"C to -I- 80"C 
(See note 5) 

1-70"C to -,-SO°C 
(See note 5) 

-40"C to -j-90·C 
-55"C to _40°C &. 
+90°C to +105'C 

_55°C to·j 105°C 

-40"C to -1-90'C 
_55°C to -40"C &. 
I-90°C to +105°C 

_55°C to -1-I05¢C 

-55'C to _I_105°C 

170" to -I SO°C 
(See note 5) 

-55"C to -i-l05"C 

--55"C to -1-105'C 

_55°C to -I 105'C 

-1-70"C to -\ 80"C 
(See note 5) 

--55"C to I-I05"C 

-40"C to +90'C 
-55"C to _40°C & 
+90°C to _I_105°C 

-55"C to ·1·105"C 

_i_80°C to -I-90°C 

_40°C to +90"C 
-55°Cto -40'C & 
+90"C to I- 105°C 

_40°C to +90"C 
-55°Cto -40"C & 
+90°C to -II05"C 

55"C to --\-105'C 

I-SO"C to +90"C 

_55°C to -1-I05"C 

Load 
Capacity 

(See note 2) 

20pf 
Series 

20pf 
32pf 

Series 

Series 

Series 

20pf 

20pf 

20pf 

32pf 

Series 

32pf 

Series 

Series 

32pf 

32pf 

32pf 

32pf 

Series 

Series 

30pf 

30pf 

30pf 

Series 

Series 

32pf 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Series 

Mode of 
Operation 

Fundamental 
Fundamental 

Fundamental 
Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

Fundamental 

3,d 

3,d 

5th 

5th 

3,d 

3,d 

3,d 

5th 

5th 

5th 

5th 

Type 
of 

Cut 

NT 
NT 

5"X 
5·X 

DT or 
SL 

DT or 
SL 

SL 

DT or 
SL 

DT or 
SL 

DT or 
SL 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

AT 

.. : 

Military 
CR type 

CR·38A/U 
CR-50A/U 

CR-37A/U 
CR·42A/U 

CR·45/U 

CR·46A/U 

CR·47A/U 

CR·63A/U 

CR·19A/U 

CR·27A/U 

CR·28A/U 

CR35A/U 

CR-5SA/U 

CR-62/U 

CR·6S/U 

CR·S5/U 

CR·60A/U 

CR-64/U 

CR-69/U 

CR·7S/U 

CR-79/U 

CR·33/U 

CR·52A/U 

CR·59A/U 

CR·7S/U 

CR·55/U 

CR-61/U 

CR-67/U 

CR·76/U 

CR·56A/U 

CR·59A/U 

CR·SO/U 

CR·77/U 

CR-SI/U 

CR-S4/U 

CR-82/U 

Frequency Ranges given are per MIL-C-3098· CLARK numbers cover wider ranges in most types 
Note 1: Setting tolerance ±.002% unless otherwise speci· 

fied. 
Note 2: Series indicates that crystal is operated in a series 

oscillator circuit without series capacitance (1S0" phase 
shift between crystal connections). 

Note 3: ± .003% setting tolerance. 

Note 4: ± .001 % setting tolerance. 

Note 5: Recommended for oven operation. Set at 7S·C, 
± 2·C. (Clark oven type, CO·23.) 

fIII".',' :'I 

ORDERING INFORMATION 

". 
HC-25/U 

1. Select crystal desired from chart and order by Clark 
number and exact frequency desired. (or call Clark 
about special requirements). 

Crystal 
Holder 

HC-13JU 
He·l3/U 

HC·13/U 
HC-13jU 

HC·6/U 

HC·6/U 

HC·6/U 

HC·6/U 

HC·6/U 

HC·6/U 

HC-6/U 

HC·6/U 

HC·6/U 

HC·17/U 

HC-6/U 

HC-6/U 

HC-6/U 

HC-18/U 

HC·18/U 

HC·lS/U 

HC·25/U 

HC·25/U 

He·6/U 

HC·6/U 

HC·6/U 

HC·6/U 

HC·6/U 

HC-18/U 

HC·18/U 

HC-18/U 

HC~18/U 

HC-18/U 

HC·18/U 

HC·18/U 

HC·25/U 

HC·25/U 

HC·25/U 

HC·25/U 

Clark 
Number 

CL·38 
CL·50 

CL·37 
CL·42 

CL·25 

Cl·26 

CL·46 

Cl·47 

Cl·63 

Cl·18 

Cl·19 

CL·27 

CL·28 

CL·35 

CL·36 

CL-58 

Cl-62 

CL-68 

Cl-85 

CL-60 

Cl·64 

Cl·69 

CL·78 

Cl-79 

CL-65 

Cl·33 

CL·52 

Cl-75 

Cl·55 

Cl·61 

CL·67 

Cl·76 

Cl·56 

CL·59 

Cl-80 

Cl·77 

CL·81 

CL·84 

~l·82 

PRICE LIST 
1·4 

Frequency Range units 

16 kHz to 49.99 kHz 
50 kHz to 100.0 kHz 

90 kHz to 114.9 kHz 
115 kHz to 250 kHz 

200 kHz to 499.9 kHz 

500 kHz to 555 kHz 

.800 MHz to .999 MHz 
1.000 MHz to 1.49 MHz 
1.500 MHz to 1.99 MHz 
2.000 MHz to 2.499 MHz 
2.500 MHz to 2.999 MHz 
3.000 MHz to 5.999 MHz 
6.000 MHz to 9.999 MHz 
10.00 MHz to 14.99 MHz 
15.00 MHz to 17.499 MHz 
17.50 MHz to 19.999 MHz 
20.00 MHz to 22.999 MHz 

Add $6.00 to above 
prices for CL·85 

2.90 MHz to 3.299 MHz 
3.30 MHz to 3.699 MHz 
3.70 MHz to 3.999 MHz 
4.00 MHz to 4.499 MHz 
4.50 MHz to 4.999 MHz 
5.00 MHz to 5.999 MHz 
6.00 MHz to 7.499 MHz 
7.50 MHz to 9.999 MHz 
10.00 MHz to 15.999 MHz 
16.00 MHz to 20.000 MHz 

Add $10.00 to prices 
above for Cl·69 

10.0 MHz to 61 MHz 

Add $2.00 to price 
above fOr Cl·65 

50.0 MHz to 74.99 MHz 
75.0 MHz to 99.99 MHz 
100.0 MHz to 125.00 MHz 

Add $2.00 to prices 
above for CL·75 

17.0 MHz to 19.99 MHz 
20.0 MHz to 49.99 MHz 
50.0 MHz to 61.00 MHz 

Add $3.00 to prices 

$24.00 
20.00 

$12.00 
11.50 

$10.00 

12.00 

$18.00 
12.00 

8.50 
8_25 
7.25 
6.80 
6.60 
6.25 
6.75 
7.50 
8.75 

$18.00 
15.50 
13.75 
12.00 
10.25 
9.90 
9.00 
8.50 
8.00 
8.25 

$9.00 

$ 9.50 
10.50 
13.50 

$10.00 
9.00 

10.00 

above for CL-67 and Cl·76 

50.0 MHz to 74.99 MHz 
75.0 MHz to 99.99 MHz 
100.0 MHz to 125.00 MHz 

Add $4.50 to above 
prices for CL·80 

17.0 MHz to 19.99 MHz 
20.0 MHz to 49.99 MHz 
50.0 MHz to 61.00 MHz 

Add $4.50 to above 
prices for Cl·77 

50.0 MHz to 74.99 MHz 
75.0 MHz to 99.99 MHz 
100.0 MHz to 125.00 MHz 

$10.50 
12.50 
16.00 

$10.00 
9.00 

10.00 

$10.50 
12.50 

$16.00 

Note 6: Recommended for oven operation. Set at 8S·C, 
± 2°C. (Clark oven type, CO·24.) 

Note 7: Recommended for oven operation. Set at 75 Q C, 
±2Q C. (Clark oven type, CO·25.) 

Call 

HC·17/U 
2. Use prices shown. If money accompanies order, add 25C 

per crystal for postage, handling, and insurance. 

or write 
for our 
Catalog 
showing 
Crystals, 
Ovens and 
Circuits. 

HC·13/U 

III·,"~,'!" 

" HC-18/U 
HC·12/U 

HC-6/U 

eem/1969 

3. Delivery: 2-3 weeks. ARO (for small quantities) 

* DISCOUNTS AVAILABLE 
Up to 80% on larger quantities. Inquire from our rep
resentative or the factory. 

See YELLOW SECTION for Local Offices, Phones 1103 
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INSTRUMENTATION 

DIGITAL PHASE 
COMPARATORS 

DISTRIBUTION 
AMPLIFIERS 

CRYSTAL OSCILLATORS 

LINEAR DISCRIMINATORS 

See YELLOW SECTION for Local Offices, Phones 

HIGH STABILITY 
FREQUENCY STANDARDS 

PORTABLE 
DIGITAL CLOCKS 

FREQUENCY
TIME 

STANDARD 

eem/1969 
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CALL 
(608) 754-4467 

FOR DETAILED SPECIFICATIONS 

FREQUENCY STANDARDS & OSCILLATORS SHOWN ARE TYPICAL 
OF GIBBS ADVANCED PRODUCT DEVELOPMENT CAPABILITIES 

• Full white room facilities controlled to NASA Spec. 
N PC-200-4, Class 100 pet FED-STD-209 _ .. 

• Environmental test chambers with full temperature, 
humidity and vibration test facilities ... 

• Frequency Standard Lab, monitored with WWVB, 
keeping rigid schedules of calibration ... 

• Full reliability documentation and 1& T procedures 
available to all projects when requested. __ 

• Resident government quality control representa
tives .. _ 

• NASA approved welding and soldering with on-site 
training school_ 

• Latest state of the art in Radiation 
Hardened Oscillators 

GIBBS 

GIBBS 
MODEL 

568 

GIBBS 
MODEL 

570 

A portable Frequency Standard 
of high stability manufactured 
to Mil·F'21584C (Ships) specs. 
Military designation ANI URQ· 
10. FREQ. STABILITY: 5 x 10.10 

per day (long term); 5 x 10.12 

rms average of 100 consecu· 
tive 1 second periods (short 
term). OUTPUT FREQ.: 5 MHz, 
1 MHz and 100 KHz. POWER 
REQUIREMENTS: 115 V 
±10%, 50 to 400 Hz; 12 

watts, nominal. Automatically recharged battery maintains out· 
put frequency without interruption during transport or power 
failure. DIMENSIONS: ]1'Kl' high, 5W' wide; 12W' deep. 

Throw Gibbs the Challenge! 
GIBBS Custom Builds Crystal Oscillators 
to Your Specifications 
MODULAR DESIGN TECHNIQUES 
PROVIDE MAXIMUM FLEXIBILITY 
Gibbs' cap'abilities are by no means limited to the manufacture 
of stock Items ... All of these facilities are available to you for 
the deyelopment of equipment of highest reliability for the most 
specialized applications. 
Whatever your particular application, it is likely that some com
bination of Gibbs stock modular designed oscillators will meet 
your requirements. Through .this concept the oscillator is the 
frequency source and additional output circuits are simply 
plugged in to meet the specific requirements of the application. 
Such modular design makes high reliability oscillators available 
on short delivery at relatively modest cost. The models shown 
here are typical GIBBS Oscillators. We can tailor a unit to fit 
your requirements. 

The ultimate in high stability Frequency Standards. LONG 
TERM STABILITY: 1 x 10.11 per day. OUTPUT FREQ.: 5 MHz, 1 
MHz and 100 KHz. POWER REQUIREMENTS: 115 V ±10%, 60 Hz, 
18 watts nominal. Automatically recharged internal battery 
maintains output frequency without interruption during transport 
or power failure. DIMENSIONS: 81.4" high; 8" wide; 16" deep. 

GIBBS 
MODEL 

572 

A rack mounted 5 MHz Frequency Standard combined with 
analog-type 24 hour clock with sweep second hand. FREQ_ 
STABILITY: 5 x 10.10 per day. OUTPUT FREQ.: 5 MHz, 1 MHz, 
100 KHz, 10 KHz, 1 lOb, 100 PPS and 1 PPS. POWER REQUIRE
MENTS: 115 V ±10%, 50 to 400 Hz; 28 watts, nominal. Auto· 
matically recharged battery maintains clock operation without 
interruption during power failures. DIMENSIONS: 51.4" panel, 
19" rack; 15%" deep behind panel; 16%" overall depth. 
MODEL 571 
Same as MODEL 572 above except without clock but with re
dundant circuitry and outputs. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1105 
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FREQUENCY STANDARD CLOCK 

G I B B S 
MODEL 

438 

The Gibbs Model 438 Frequency Standard 
Clock is a completely transistorized, 
quartz crystal-controlled clock, timer, and 
frequency standard. 

FEATURES: 
Time Indication: Front panel 24 hour 
clock with sweep second hand. All hands 
can be instantaneously reset to zero 
using a simple ¥4 turn reset knob. 
Mechanical Programmer: Cam operated 
contacts that close at 12 hours, 1 hour, 
and 1 minute intervals. 

Some applications are: aircraft terminals 
and bases, air traffic control timing sys
tems, time clock checks and updating, 
recorders laboratory standards, slave 
clocks, and seismographic use. 

Accuracy: Better than 0.0001% with a 
drift rate of less than .0004% per year. 
Auxiliary Power Output: 60 Hz square 
@ approx. 150 V PP into a 2K load. 

SUPPLY VOLTAGE: 
110 VAC 60 Hz or 12 VDC battery @ 20 
watts max. 

~tt CRYSTAL OSCILLATORS 

TYPICAL GIBBS CRYSTAL OSCILLATORS 
IBBS 

FROM 

N E"" GIBBS 

MODEL 599 
L. 1'12" 
W. 1¥2" 
H .. 300" Max. 

MODEL 599 
low Profile for Printed Circuit Board Mount. 
Temperature range from -55°C to 125°C. 
Choice of discrete frequencies from 2.5 MHz 
to 20 MHz. SUPPLY VOLTAGE: +5 VDC ±5% 
@ 30 MA. Max. OUTPUT: Any discrete fre
quency between 2.5 MHz and 30 MHz. ±O.l % 
Maximum frequency drift from-55 to 125°C. 
WAVEFORM: Logic (0) .5V Max., Logic (1) 

+2.7V Min., Rt and Ft = 5 Nanosec. Max., 
load: TTL (Typical). ENVIRONMENTAL: Designed 
to withstand high impact shock and vibration. 
TYPICAL USAGE: Communications equipment 
or digital systems. 

MODEL 518 
SUPPLY VOLTAGE: 115 VAC ±10% 50 
to 400 Hz or DC input to customers' . 
spec. OUTPUT: 30 Hz to high audio 
± 1 PPM calibration tolerance @ 25 
±5°C. Binarily related multiple out
puts available. STABILITY: ±1 PPM! 
week after warmup. TEMP. COEF. of 
FREQ.: ±2 PPM' 0 to . 50°C. FRE
QUENCY ADJ.: ±25 PPM minimum. 
WAVEFORM: Sine, square or pulse to 
customers' spec. 5 VPP minimum 
squarewave into SK load is standard. 
APPLICATION: Industrial, will with

stand normal handling and limited shock and vibration unless 
ruggedized' configuration is requested. Unit has been supplied 
to Mil-Std. 810 Application. COMMENTS: Very popular for lab 
use. Extensively used at 60 Hz output for facsimile equipment 
and inverter! converter power supplies. 
MODEL 414: Superseded by Model S18. Same specifications as 

Model S18 
BOTH MODELS AVAILABLE WITH PROPORTIONAL 

OR THERMOSTAT OVEN CONTROL. 

MODEL 439 
L.,3", 
w. 1~l', 
H~ H'1't'. 

MODEL 439 

SUPPLY VOLTAGE: 12 ±2 VDC or 27 ±3 
VDC. OUTPUT: 1 KHz to 100 KHz ±20 
PPM calibration tolerance @ 25 ±soC. 
STABILITY: ±S PPM! day under static 
ambient conditions. TEMP. COEF. of 
FREQ.: ±100 PPM -40 to +60°C. 
FREQ. ADJ.: None. WAVEFORM: Square, 
sine or pulse to customer spec. 8 VPP 
into 10K is standard. APPLICATION: In

dustrial or Military. COMMENTS: This unit has found wide 
industrial acceptance for replacement of unstable tuning forks 
at relatively low output frequencies. NO OVEN CONTROL. 

MODEL 606 
Low Profile 

Coldweld Crystal 
Oscillator 

MODEL 606 
L. lJil' 
W. 1316" 
H .. 370 Max. 

Low cost, less than $40.00 in quantities of 10 to 
24. Widest range frequencies available in mini
ature construction 2.S to 30 MHz. Only .370 
inches max. height for P. C. mount. Cold weld 
construction for positive hermetic seal and mini

mum contamination. SUPPLY VOLTAGE: +5 ±.S VDC @ 75 mw 
max. OUTPUT FREQUENCIES: Any discrete frequency between 
2.5 and 30 MHz aavilable. FREQUENCY DRIFT TOLERANCE: 
±.005% maximum allowable deviation over the temperature 
range of -40 to +65°C, ±.01% from -55 to + 125°C. 
OUTPUT WAVEFORM: Square wave, compatible with PL inte
gr~ted circuits. Unit designed for high shock, vibration, and 
humidity environment. TYPICAL USAGE: Communication equip
ment or digital systems. 

MODEL 427 

SUPPLY VOLTAGE: 28 ±2 VDC or 12 ±l VDC. 
OUTPUT: 1 Hz to 100 KHz ±1 PPM calibration 
tolerance @ 25 ±5°C. *Binarily related mul
tiple outputs available. STABILITY: ± 1 PPM! 
day after warmup. TEMP. COEF. of FREQ.: ±5 
PPM - 20 to 75°C. FREQ. ADJ.: ± 15 PPM 
minimum. WAVEFORM: Sine, square or pulse 
to customer spec., 5 VPP sQuarewave into 10K 
load is standard. APPLICATION: Industrial or 
Military. Very rugged, compact design for 
portable and mobjle gear. COMMENTS: Exten
sively used @ 38.4 KHz and 1 Hz as accurate 
time base for mobile seismograph recording 
equipment. * Calibration, stability specs. apply 
for unit with oven control. Wider tolerances 
available at lower cost w!o oven. 

MODEL 427 
L. 4V:t', 
W.2", 
H.2". 

THERMOSTAT OVEN CONTROL OR NO OVEN CONTROL. 

1i111511) 
mAnUFAETURlnli 

& RE5EAREH 
EORPORATlon '11:j :;i 
SUBSIDIARY OF HAMMOND CORPORATION 

JANESVILLE, WISC. 53545 

CALL (608) 754·4467 FOR DETAILED SPECIFICATIONS 

1106 See YELLOW SECTION for Local Offices, Phones eern /1969 
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OSCILLATORS 

TEMPERATURE COMPENSATED 

MODEL 520 
L. 2" 
W.2" 
H .. 800" Max. 

MODEL 520 TCXO 

SUPPLY VOLTAGE: Any discrete voltage be· 
tween +20 and +30 VDC ±2% @ 650 
mw typical. OUTPUT FREQUENCIES: Any dis· 
crete frequency between 1.0 and 10 MHz 
available. FREQUENCY DRIFT TOLERANCE: 
±.0002% (2 PPM) maximum allowable fre· 
quency deviation over temperature range of 
-40 to 75°C, ±.OOOS% (5 PPM) over tern· 
perature range of - 54 to 85°C·. LONG TERM 
AGING: 2 PPM per year maximum. FRE· 
QUENCY ADJUSTMENT: Manual screwdrive ad· 
just ±.0004% about the center frequency 
setable to resolutions of .05 PPM of desired 
frequency. OUTPUT WAVEFORM: Square wave, 
compatible with PL integrated circuits. 
Other loads available upon request. TERMI· 

NATIONS: Glass to metal seal header or per customer request. 
MDUNTlNG: (4) 4·40 studs. Unit designed for high shock, vi· 
bration, and humidity environment. TYPICAL USAGE: Navigation 
or Communications Systems. 

MODEL 562 
l. 1'1." by 
71s" square. 

Typical 

MODEL 562 

SUPPLY VOLTAGE: + 5 VDC for Dividers, any 
discrete voltage between + 12 and 35 VDC 
for T.C. networks. OUTPUT: 60 Hz to 4 MHz 
±2 PPM calibration tolerance @ 25 ±5°C. 
STABILITY: ±.1 PPM/day under static ambi· 
ent conditions. TEMP. COEF. of FREQ.: ±5 PPM 
from 0 to 50°C. FREQ. ADJUST.: ±5 PPM min. 
WAVE FORM: Logic squarewave, "1" state 
+4.5 min. "0" state ±5 V max. APPLlCA· 
TlONS: Industrial- can be adapted for mili· 
tary use. COMMENTS: Unit can also be sup· 
plied without Temp. Compensation at reduced 
cost. Designed for use with IC's and mounts 
on PCB. 

PROPORTIONAL OVEN CONTROLLED 

MODEL 
466A 

SUPPLY VOLTAGE: 28 ±3 
VDC oven and oscillator. 

3 watts average power after 
warmup. OUTPUT: 1 MHz precision ±.01 PPM calibration toler· 
ance @ 25 ±5°C. STABILITY: ±.005 PPM! day under static 
ambient conditions. ±.05 PPM 0 to 50°C. TEMP. COEF. of FREQ.: 
±.05 PPM from 0 to 50°C. FREQ. ADJ.: ±4 PPM minimum with 
external screwdriver. WAVEFORM: 1 VRMS Sinewave - SK load. 
APPLICATION: Military, 100G shock, 20G vibration. COMMENTS: 
Originally designed for Minuteman Prcgram. Unit has been 
adapted for less stringent commercial use. 

MODEL 537 

SUPPLY VOLTAGE: 12 ±1 VDC. OUT· 
PUT: 3600 Hz to 250 KHz ± 1 PPM 
calibration tolerance @ 25 ±5°C. 
STABILITY: ±O.S PPM! day under 
static ambient conditions. TEMP. 
COEF. of FREQ.: ±5 or ±10 PPM 
from 0 to SO°C. FREQ. ADJUST.: ±10 
PPM minimum. WAVEFORM: Square, 
5 VPP minimum into 10K load. APPLI· 
CATION: Industrial or military. Meets 
requirements of Mil·E·16400. COMMENTS: 
Supplied @ 3600 Hz for Naval Facsimile 
integrated circuitry. 

MODEL 494 

SUPPLY VOLTAGE: 5 ±0.5 VDC or 
12 ±O.l VDC. OUTPUT: 500 KHz to 
10 MHz ±.OS PPM calibration toler· 
ance @ 2S ±5°C. STABILITY: .01 
PPM/ day under static ambient con· 
ditions. TEMP. COfF. of FREQ.: ±5 
or ± 10 PPM from - 55 to + 85°C. 
FREQ. ADJ.: 10 PPM minimum. WAVE· 
FORM: 4 VPP minimum squarewave 
into 2.2K load. APPLICATIONS: De· 
signed for Space borne use. COM· 
MENTS: Originally designed as a 

MODEL 537 
L. 32%l', 
W.3", 
H.1 ' ?16/'. 

Systems. Complete 

MODEL 494 
L.3%", 
W.1 '%/', 
H.1/2". 

"high rei" space unit. Now available for individual use. Incor· 
porates stainless steel case with threaded inserts for PCB 
use. 5 VDC input and logic squarewave output. Unit is very 
popular for use with ICs. 

VOLTAGE CONTROLLED 
MODEL 462A 

SUPPLY VOLTAGE: +20 VDC ±.05% @ 40 
Ma. FREQ. CONTROL VOLTAGE: +1.5 to 3.S 
VDC. CONTROL VOLTAGE SENSITIVITY: 1 
CPS/Mv. OUTPUT: Frequency, Hi, 1101 KHz: 
C·llOO KHz: Lo·1099 KHz. STABILITY & 
LINEARITY: ±10 PPM/day ±2 PPM!hr. over 
any 5°C range between -40°C to + 7SoC. 
Voltage and waveforms·Sinewave, 0.2S VRMS 
into 2.2K load. Spurious frequencies outside 
the pass band - 55 db down. APPLlCA· 
TIONS: Single side band radio receivers. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1107 
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CRYSTAL FILTERS 
As the nation's leading supplier of precision 
crystal filters, Hughes offers years of technical 
experience backed by the indust'ry's most 
advanced production and test facilities. Thou· 
sands of Hughes crystal filters are currently in 
use in missiles, space vehicles, radar systems and 
communications equipment. Available in various 
frElquencies, sizes and environmental standards, 
Hughes filter types include bandpass, single side· 
band, band rejection, contiguous comb doppler 
and thin·film monolithic. 

looMHz 1----+-1---+--+---1-+-

Bandpass & Single Sideband Filters. Narrow pass· 
bands, steep shape factors and low insertion 
losses are characteristic of all Hughes bandpass 
and single sideband filters. General specifica· 
tions include: 

Center Frequency Range 
Fractional Bandwidth Range 
Shape Factor (60 db/3 db ratio) 
J nserticn Loss 
Passband Ripple 

10kHz to 100M Hz 
0.002% to 6% 
As low as 1.15 to 1 
Down to 0.1 db 
Down to ±0.1 db 

Note: Refer to the General Operating Regions Chart 
(right) to determine producible design combinations of 
bandwidth and center frequency. 

Band Rejection Filters. For systems applications 
requiring rejection of discrete bands of incoming 
signals while passing certain other bands, Hughes 
band rejection filters display optimum selectivity 
and attenuation in the adjacent passbands. Rejec
tion bandwidths up to 1.5% of center frequency 
can be supplied, with insertion losses under 1 db. 

Contiguous Comb Filters. Hughes crystal filter 
combs provide direct operation of large numbers 
of contiguous frequency channel filters from a 
single, low-power driver. Since no padding or iso
lation impedance is necessary, efficiency over 
non-contiguous types is greatly improved-up to 
50% in many cases. Comb frequencies from 
10kHz t060MHz, or higher, can be made with 
bandwidths of several Hertz up to 100 Kilo Hertz. 
Where time domain response is important, 
Hughes filters can be used singly or in multiple 
banks without troublesome ringing or overshoot. 

Monolithic Filters. High reliability, excellent 
aging char<lcteristics and reduced package size 
through t.he absence of discrete components are 
primary features of Hughes' thin-film, monolithic 
crystal filters. General specifications include: 
Center Frequency Range 5 MHz to 25 MHz 
Bandwidth Range 0.005 to 0.2% of C.F. 
Shape Factor (60db/3db) Down to 1.8 to 1 

IOMHzl----+----jI----l--+-

'" ~ 
~ IMHz 1---+--+-

100kHz 1----

10kHz 

Model R 305 PR (typical) 
Center Frequency 30MHz 
Rejection Bandwidth (40 db) 1.1kHz min. 
Rejection Bandwidth (1.5 db) 6kHz max. 
Upper & Lower Pass 

Bandwidth 
Passband I nsertion Loss 
Passband Ripple 

Model B503CS (typical) 
64 Filters in Comb 
Nominal Center Frequency 

100kHz min. 
6 db max. 
±0.5 db 

of Comb 500kHz 
2db Bandwidth ea. Channel 150Hz 
30db Bandwidth ea. Channel 900Hz 
Center-to-center Spacing 

of Channels 150Hz 
Voltage Transfer Ratio 

of each Channel 1 nominal 
Source Impedance 50 ohms 
Load Impedance 20 K ohms 
Nominal Output Voltage 2 volt rms 
Ripple of the Filter Passband 0.5 db 
Power Efficiency of Comb 33% 
Noise Bandwidth 

each Channel 165Hz 

Model M1l5AA (typical) 
Center Frequency 11.4 MHz 
Bandwidth (3 db) 16kHz 
Shape .Factor (60db/3db) 4:1 
Stop Band Attenuation 60 db 
Ripple 1 db 
Package (flat pack) 1.28"x.83"x.25" 
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QUARTZ CRYSTALS 
Hughes supplies a full range of low and high fre
quency quartz crystals from 1kHz to over ISOMHz_ 
Hughes utilizes nine different crystal cuts (see 
chart, right) to cover this broad frequency range 
and to assure minimum frequency drift_ Both 
standard and custom units in prototype or pro
duction quantities can be supplied for a variety 
of precision, frequency control applications_ 
Military Standard Crystals_ Manufactured to MIL
C-3098E, Hughes military standard quartz crystal 
units·are offered in a full range of low and high 
frequencies. 
Coldweld Sealed Crystals. For applications requir
ing exceptionally high reliability and long term fre
quency stability, Hughes employs the Coldweld 
process for hermetically sealing the crystal enclo
sure. Only pressure is used in welding the cover 
to the base, thereby eliminating all possibility of 
contamination from fluxes, sparking or heating. 
Hughes Coldweld quartz crystals are available in 
200kHz to ISOMHz frequencies and in TO-S, HC-6 
or HC-I8 Coldweld holders. 

VOLTAGE CONTROLLED 
CRYSTAL OSCILLATORS 

Hughes' VCXO's are noted for their exceptionally 
ow frequency drift characteristics. Over a wide 
center frequency range, frequency deviation can 
be provided up to ± 0.3% of center frequency. 
For most applications requiring high stability, 
temperature compensation can be added; for 
maximum stability, a proportionally controlled 
oven is used. Typical applications are FM gener
ators, doppler radar systems, frequency synthe
sizers and AFC in communications systems. 

CRYSTAL OSCILLATORS 
For stable generation of frequencies from very low 
audio to VHF, Hughes offers a series of transistor
ized oscillators utilizing Hughes high quality, pre
cision crystals. Frequencies as low as 50 Hz with 
crystal stability are produced in TO-S, TO-S and 
flat pack enclosures. A very high degree of stabil
ty at higher frequencies can be achieved with 
emperature compensation. Small volume and the 

absence of warm-up delay are characteristic of 
these TCXO's. For highest stability over a wide 
ambient range, a proportional temperature 

Hughes is the country's leading supplier of crystal 
ilters and related frequency control devices. A 

partial list of major programs using these prod
ucts includes BMEWS, LEM, Syncom, Surveyor, 
Mauler, Hawk, Minuteman, Talos, Phoenix and 
Standard missile. No frequency control problem 
is too difficult for Hughes. A staff of competent 
engineers backed by the industry's most advanced 
quality control and test facilities, stands ready to 
handle your toughest assignment. Call collect or 
contact your nearest Hughes representative for 
assistance. 

~"L r t.-~.C.Y.RIA.N.G.~E.S ••••••• 150MH' 

200kHZ __ SOOkHZ 

I I 
200kHZ". 800kHz 

I 
BOkHz 500kHz 

50kHz 300kHz 

10kHz 120kHz 

10kHz 120kHz 

4kHZ •• I0kHl 

lk"' ••••• lOkHZ 

1kHz 10kHz 100kHz 

+100 ,,--....... L 
,+50 I '\ /' L ~ 0 

IMHz 

I 
I 

1kHz to 30MHz-fundamental mode 
lOMHz to 62MHz-third harmonic 
50MHz to IDOMHz-fiflh harmonic 
90MHz to 150MHz-seventh harmonic 

lOMHz lOOMHz 

I 
--......L /" '-..I 

]-50 I\. / LINEARITY OF VCXO MODEL 185CB - V 
(shown as deviation from ideal straight line response) 

-1O~·~0-------:2~0------1~0----1;-;;;8M:;!;H::-:H'.f.---""'+""10:-----+-;2!::-0 ----+~3 
Frequenq(kHz) 

General specifications include: 
Center Freq. Range 15kHz to 150MHz 
Frequency Deviation up to ±O.3% 
Jitter Stability 1Hz/sec. (typical) 
Long Term Stability ± 5 to 

±20 ppm/wk. 
Modulation Sensitivity 2kHz/V (typical) 
Modulation Linearity to ± 0.2% 
Modulation Rate DC to 100kHz 
Output Power to 25 mw 

control with solid state circuitry 
provides oven stability. In combi
nation with Hughes Coldweld 
crystals, extremely good short and 
long term stabilities can be real
ized. General specifications 
include: 

Frequency Range 
50Hz to 100kHz 
10kHz to 30MHz (fundamental) 
30MHz to 150MHz (overtones) 

Hughes Aircraft Company 
Frequency Control Devices 
500 Superior Avenue, Dept. E9 
Newport Beach, California 92663 
Telephone (714) 548·0671 
TWX 714-642-1353 

Model l85CB (typical) 
Center Frequency 18MHz 
Frequency Deviation ± 35kHz 
Long Term Stability ±20 ppm/wk. 
Jitter Stability < 2Hz/sec. 
Temperature Range -20° to +50°C 
Modulation Sensitivity 2.3kHz/V 
Modulation Linearity ± 200Hz 
Modulation Freq. Range DC to 100kHz 
Output Power 1mw 

Frequency Stability 
± 1 pp 10' /day (over temp. & volt. 

range) 
± 1 pp 10'/day (const. ambo temp. 

& volt.) 
Temperature Range _55 0 to +80°C 
Input Voltage (osc.) 12 VDC (typical) 
Output Power 10 mw (typical) 
I nput Voltage (oven) 28 VDC, unreg. 

(standard) 
Input Power (oven) 

15 watts (warm·up) 
2.5 watts (at 25°C, typical) 
45 watts ("quick-heat") 

Vibration up to 30g, 10-2,OOOHz 
Shock up to 50g, 11 ± 1 m sec. 

r------------------, 
I I 

: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

FREQUENCY CONTROL DEVICES 
NEWPORT BEACH, CALIFORNIA 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1109 
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IXF®INTEGRATED CRYSTAL FILTERS . . 

lithics than anyone else in the country. • We sp~ialize in integrated crystal filters-'-'- both mono
lithics and tandem monolithics. From 2 MHz to 350 MHz. . . .' - . 

• We pioneered the market ~ nationwide. Our IXF® inte
grated crystal filters h~ve been available since February, 1966. 
We have more experience withmonolithicsand tandem mono-

• We pioneered the technology. We made the first VHF 
monolithic crystal filter. The first monolithics above 300 MHz. 
Developed high-performance tandem monolithics using modern 
filter design techniques. . 

fon = 30 MHz 
BW3 = 240 kHz Min. 

BW 60 = 550 kHz Max. 
Ultimate 

. Attenuation = Greater than 90 db 

Ripple = 2 db Max; 
1 db Typical 

Insertion 
Flat Loss = 10 db Max. 

8 db Typical 
Dimensio."s: 4.4 x 1 x 1 
Termination 
Impedances: 50 Ohms 

fon = 6 MHz 

BW3 = 2 kHz Min. 

BW40 = 30 kHz Max. 

Ultimate 
Attenuation = Greater than 70 db 

Insertion 
Flat Loss = 6 db Max. 

Case Style: C (see below) 

Termination 
Impedances: 1300 Ohms 

fon = 125 MHz 

BW3 = 20 kHz Min. 

'BWSO = 120 kHz Max. 

Ripple = 1 db Max. 
Insertion 
Flat Loss = 6 db Max. 

4.5 db Typical 
Case Style: CSI (see below) 

Termination 
Impedances: 50 Ohms 

fon = 350 MHz 
BW3 = 25 kHz Min. 

BW20 = 200 kHz Max. 
Ripple 1 db Max. 

Insertion 
Flat Loss = 10 db Max. 

7 db Typical 
Case Style: VBA (See below) 
Termination 
Impedances: 50 Ohms 

Specifications and response curves of typical custom model IXF integrated crystal filters are shown-above. 

Shown below are someof the most popular standard packages. Types C and F are for monolithic units. Type SMA is for a mono
lithic unit including source and load matching circuitry. Type FPC is for tandem monolithic filters. Types VBA and CSI are for 
tandem monolithic filters, including source and load matching circuitry. 

~... C .... "oo~.~ [OO'~J r-J if:}} 
r -r 0 50 ~ 50 OUTPUT l J -.:t . L GND/SHIELD 

1.01 U· D-----c .. . . IN 

MAX. --1 k040t.002 OIA. .125 

Case Style VBA 

t"le'" ~Ig"~ 
.0170IA. 
4 PLACES 

Case· Style FPC 

Case Style CSI 

F/VE(5).OI7 DIA 
LEADS ON A ,375 

OIA.PIN CIRCLEF~ 
r-------705~ _ 

I'll «, 
.350 MAX~ ';\. t sot n n nn '-~/. ~I 
~ __ U u UU f-------.795~ 

Case Style C 

Case Style· SMA 

.185 MAX. 8
~ 

~' 
.432 MAXJ 

Case Style F 

I.XF® 'ntegrated crystal filters are ideally suited for receiver IF and front
end filtering .. They are being widely used in new and unconventional appli
cations requiring high performance, low cost filtering, such as spectrum 
·cleanup in frequency synthesizers. 

PIEZO TECHNOLOGY. INC. 
Custom models of IXF® Integrated Crystal Filters are available with a 

-wide variety of performance characteristics and package configurations. 
Prototypes are available within 6 weeks. A number of standard models are 
available from stock. 

P. O. Box 7877 • Orlando, Florida 32804 
(305) 425·1574 • TWX 810·850·4136 

a member of the 
Communications Products Division 
Walter Kidde & Company, Inc. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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COMLINE® INTEGRATED CRYSTAL FILTERS 
• The broadest line of standard model 10.7 and 21.4 MHz 
crystai filters on the market. Over 20 different models. Two· 
pole to twelve-pole response. Popular bandwidths. 
• The only standard line of integrated 10.7 MHz and 21.4 
MHz crystal filters on the market. These tandem monolithic 
integrated crystal filters use no inductors or transformers. 
Don 't,use,an, old-fashion,ed filter in your, new I eQuipment,designs. 

Guide to Standard Models 
10.7 MHz 

No. Poles 
15 kHz Bandwidth 30 kHz Bandwidth (Resonators) 

10M·IB 
lOM-2B, -2Bl 
lOM·3B, -3Bl 
IOM·4B, -4Bl 
IOM·5B, ·5Bl 
IOM-6B, -6Bl 

10M-4B 
10M-4BL 

10M-IA 
10M·2A, -2Al 
10M-3A, -3Al 
10M-4A, -4Al 
lOM-5A, ·5Al 
10M-6A, -6Al 

Nominal Center Frequency 10.7 MHz 

6 db Bandwidth ±7.5 kHz min. 
Ripple 
60 db Bandwidth 

80 db Bandwidth 
Insertion Flat Loss 

Ultimate Attenuation 

~ominal Impedances 
CaS. Styles 
Weight 

2 db max. 
±15 kHz max. 
±20 kHz max. 
4 db max. 

more than 100 db 

3000 Ohms 
H·4, L·4 
.3 oz. 

L---I 

2 
4 
6 
8 

10 
12 

ATT (dB) 
9 

\ I 

\ 
80 

\ 
70 

\ 
60 

\ 
50 
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20 

I~IO ) 
30 20 10 0 10 

IO.7MHz 

.012 r 
H 

n IE 5+ 

20 

t-~---, .---,.........--.1... 

W +2---4. 

~~.~I ______ E-rJ 
.21 .11 A 

~ 
,011 

~.o17 UPRIGHT 

Case Style L W H 

H-3 • 59 in. .47 in. .59 in. 

H·4 .73 in. . 47 in. .59 in . 

H-5 .90 in. .47 in. .59 in. 

H·6 1.10 in. • 47 in. • 59 in . 

30 'H, 

.• 0 

Piezo Technology Inc. and Toyocom - the two oldest names in integrated 
crystal fi Iters - have, combined forces to bring you COMLI NE@ tandem 
monolithic integrated crystal filters. COMLINE filters are manufactured to 
highest commercial standards by Toyocom, the leading Japanese manufac· 
turer of quartz crystal products - distributed, tested and guaranteed by 
Piezo Technology Inc. 

Take advantage of the reduced cost, small size and improved 
performance available only with a tandem monolithic inte-' 
grated crystal filter. 
• The smallest standard model 10.7 and 21.4 MHz crystal 
filters on the market. Upright mount or flatpack. Our flatpack 
10.7 MHz filters are only 0.20 inches high. 

Case Styles 

HC·18/U Style 
H·3, l·2 
H-3, l-3 
H-4, l·4 
H-5, l·5 
H-6, l-6 

10M·6A 
10M·6AL 

Nominal Center Frequency 10.7 MHz 

6 db Bandwidth ± 15 kHz min. 

Ripple 
75 db Bandwidth 

Insertion Flat Loss 
Ultimate Attenuation 
Nominal Impedances 

Case Styles 

Weight 

2 db max. 
±25 kHz max. 

4 db max. 

more than 100 db 
5000 Ohms 

H-6, L-6 
.4 oz. 

ATT (dB) 

\ 
0 

\ 
\ 

10 

;--6 

50 

40 

30 

20 

10 

40 0 20 10 0 

IO.1MHz 

ILl .16li H I ..LJ~ .59 T: 
~ .067 

, ~8 .20~ ~ 
FLAT PACK 

Case Style L 

L·2 .87 in . 

L-3 1.30 in. 

L-4 1. 73 in. 

L-5 2.16 in . 

L-S 2.60 in. 

I { 
II 

/ 
10 20 30 40 

kH, 

PIEZO TECHNOLOGY, INC. 
P. O. Box 7877 • Orlando, Florida 32804 
(305) 425·1574· TWX 810·850-4136 

a member of the 
Communications Products Division 
Walter Kidde & Company, Inc. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1111 
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••• • Q C>'VEH··~ A.. I re INC. 

706 FORREST STREET 
TELEPHONE 703·293·5148 

CHARLOTIESVILLE, VIRGINIA 22901 
TWX 510·587-5461 

Ovenaire's Engineering and Manufacturing facilities offer a 
complete product line of precision crystal oscillators, crystal 
ovens. and component ovens. The abbreviated specifications 
and illustrations below are typical of units in regular produc· 

tion at Ovenaire but do not reflect the limits to our capabili· 
ties. In addition to many standard designs, Ovenaire offers 
custom design and manufacturing services to provide an 
oscillator or oven to your exact specifications. 

PRECISION CRYSTAL OSCILLATORS 
PRECISION STANDARDS - DC PROPORTIONAL CONTROL 
Frequency Range: 1 MHz to 20 MHz. 
Output: Square or Sine Wave, Typically 2 to 10 mW. 
long Term Stability: From 5 x IO·8/Day to 5 x 10-10/Day. 
Ambient Stability: From 5 x 1O-9rC to 5 x lO-llrC. 
Operating, Temperature: Within the Range -55°C to + 75°C. 
Supply Voltage: + 12 VDC to + 28 VDC Range. 

HIGH STABILITY OSCILLATORS - AC PROPORTIONAL CONTROL 
Frequency Range: I MHz to 20 MHz. 
Output: Square Wave or Sine Wave, Typically 2 to 10 mW. 
long Term Stability: From I x 1O-7/Day to 5 x 1O-9/Day. 
Ambient Stability: From 1 x 10-8 rc to 1 x 10-9 rC. 
Operating Temperature: Within the Range -30°C to +65°C. 
Oven Supply: U5 VAC ± 10% 50 Hz or 60 Hz. 
Oscillator Supply: +9 VDC to 28 VDC Range. 

TEMPERATURE COMPENSATED OSCILLATORS - TCXO 
Frequency Range: 1 MHz to 15 MHz. 
Output: Square Wave or Sine Wave, Typically 1 to 10 mW. 
Long Term Stability: From 1 x 1O-7/Month to 5 x 1O-7/Month_ 
Ambient Stability: Up to ±2 x 10-7 depending on temperature range. 
Operating Temperature: Within the Range -30°C to +75°C. 
Supply Voltage: +9 VDC to +28.VDC Range. 

VOLTAGE CONTROLLED OSCILLATORS - VCXO 
Ovenaire VCXO's are available for all classes of oscillators. 
From tine electrical trim on precision standards to wide swing 

VCXO. Available to customer requirements in 1 to 40 MHz 
with up to ±300 ppm swing. 

CRYSTAL OVENS AND COMPONENT OVENS 

ee. 

P. e 
1112 

Single crystal, dual crystal and multiple crystal ovens. 
Component ovens for precise temperature control of electronic components. 
Thermostat control, thermostat with circuitry control, solid state control and 
proportional control. Available in all standard voltages and temperatures. 
A wide range of standard designs include many sizes, configurations, 
circuit options and mountings. 

For complete catalog, information or technical assistance- Call, TWX orwnte: 

c>ver-:"\~I re INC 

CHARLOTIESVILLE, VA. 
703·293-5148 / TWX 510·587-5461 

See YELi.OW SECTION for Local Offices, Phones 

a member of the 
Communications Products Division 
Walter Kidde & Company, Inc. 

eem! 1969 
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" 706 Forrest Street, Charlottesville, Virginia 22901 

Telephone TWX 
703-293-5148 510-587-5461 

Customer satisfaction is our prime objective 

CRYSTAL FILTERS 
1 KC - 30 MC 

Time domain a problem? We work in it. 

• Sideband filters 

• Steep shapes and high ultimate attenuation 

• Precision time delay 

• Extreme environmental conditions 

• Fast delivery • High reliability • Custom designs 

QUARTZ CRYSTALS 
• Frequency as low as 400 cycles per second 

• High quality • Glass enclosed 

• Military standard including new Coldweld seal 

• Fast delivery 

• High reliability • Frequency stability 

• Will meet high shock and vibration 

• Low aging 

~'~ "" 'Jilt a I re,lRe. 
'" \ 706 Forrest St. Charlottesville, Virginia 

'~ Area Code 103 Phone 293·5148 

a member of the 
Communications Products Division 
Walter Kidde & Company, Inc. 

See YELLOW SECTION for Local Offices, Phones 1113 
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Leading Companies throughout the U.S. and 
Overseas have come to regard us as ... 

FREQUENCY CONTROL SPECIALISTS 
Croven Limited is presently supplying 

major buyers across the United States. Our 

high quality craftsmanship 
in. meeting the exacting requirements of today's 

electronic and aerospace industries have gained Craven 

considerable international recognition. 

The exceptional reliability, frequency stability and 

low aging characteristics have made 
Craven a preferred manufacturer of a complete line 

of quartz crystals. 
Our qualified staff will be pleased to 
assist your individual requirements, just call, 

we'll be there. 

ALL U.S. 
SHIPMENTS 
F.O.B. BUFFALO, N.Y. 
We Clear Customs & Pay 
all Duties 

Affiliated with / 
OVENAIRE INC., 

CHARLOTTES~ILLE, VIRGINIA 

FILTAIRE INC., 

CHARLOTTESVILLE, / 

PIEla TECHNOLOGY INC., 

VIRGINIA ORLANDO, FLORIDA 

1.114 

a member of the 
,.............- ,.......,. I~.......... Communications Products Division 
,-,I ......., ....., ~I • Walter Kidde & Compaqy, Inc. 

OFFICES .AND PLANT / 500 Beech Street, Whitby, Ontario, 
Telephone 668-3324 TWX 610-384-2750 

.
... : .•...•.......•...•. ( :1;:':' 
IO.w. 

Canada 

See YELLOW SECTION for Local Offices, ··Phones eem /1969 
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-STANDARD 

TO BE PRECISE 

Specify Me/par Oscillalors 

SERIES 

22 

23 

24 

27 

SERIES 
10 

TUNING FORKS 
Frequericy Range: 240Hz to 25000Hz 

ACCURACY SIZE 
±o.os % ( ssoc to 125°C) 
±0.02 % (lS0C to 3S0C) l)~i' x 314" X 11~2" 

±0.02% (-S50C to 125°C) 
±0.01 % (-S5°C to 85°C) 
±O.OOS% (20°C to 30°C) 

1~./1 x 1~./1 X %/1 

±o.OS% (-SSOC to 125°C) 
±0.03% (- 5SoC to 8S0C) 
+0.01 % (0 to 6S0C) 

1'h" x 1'h" x %" 

Low Cost - 1000 pcs - priCj less than $10.00 each. 
±.1 % 25°C ±100 1" x 1.S" x .6" 

TUNING FORK OSCILLATORS 
Frequency Range: 1 Hz to 25000Hz 

ACCURACY INPUT OUTPUT SIZE 

±O.OOS% @ 25°C 3 to 
1 %/1 x 1'%." x .4" 

TERMINALS 

Wire Leads 

Solder Pin 

Solder Pin 

Solder Pin 

TERMINALS 

Loop· or ~A'" x 1'%." x ,~.', 10" __ ±0.02% (0 to 60°C) 
32VDC Solder Pin 

WHO ±0.1 % to .OS% (- SSO to 12S0) -:::-~ ------ -~'-:--:-:--
1,%,/1 X 1'%,/1 X 121A," 

30 ±0.1 % (-SSOC to 1250C) 
±D.OS% (-5S0C to 85°C) 

Sine 1'%", x 1'%." x 1'¥4" 
31 

SO 
50H 
Sl 
52 
80 

±0.02% (15°C to 35°C) or 1%/1 

12 to Square 1'h" 
±0.1% (-55°C to 12S0C) 32VDC Wave 1'h" 
±o.os % (-55°C to 12S0C) 
±0.01 % (0 to SOOC) 1'h" 
±0.005% @ 25°C 

2" 

SOLID STATE OSCILLATORS 
Frequency Range: 1 Hz and up 

SERIES 5 

x 1'¥4" 

x 1'12" 
x l'h/l 

x 1'h" 

x 2" 

ACCURACY INPUT OUTPUT SIZE 
±0.05% (2S0C±100C) 1" x 1" x 1" 
±0.1 % (- 2SoC to 8S0C) 6 to 28VDC Square Wave or 

x 7/a" 

x %" 
x 1'h" 

x %" 

x .4" 

±O.S% (-40°C to 8S0C) 1.&" x 1.6" x 1.S" 

CRYSTAL CONTROLLED OSCILLATORS\ 
Frequency Range: 25K Hz to 50MHz 

ACCURACY 
±0.001 % (- 40°C to 8S0 C) 
±O.OOS% (-SSOC to 85°C) 

Our units are ideally suited for use in ground, shipboard, airbirne, and sate lite equipment. 

We also have- a versatile line of: • TIME BASE GENERATORS. fREQUENCY DIVIDERS • TIMERS 

Solder Loop 
Solder Pin 

Solder Pin 
Octal Plug 

Solder Pin 

Solder Pin 

TERMINALS 

Solder Pin 

TERMINALS· 

Solder Pins 

We have many models designed to- meet your shock and vibration requirements of MILE-E-5400, MIL-E-S272, Mll-STD'67 and MIL-STD-202. Our application 
engineers would appreciate the opportunity of assisting you in selecting a model to meet your specific requirements. 

FOR PRICE AND DELIVERY INFORMATION CONTACT MElPAR INC 7776 ARLINGTON BOULEVARD 
P , • FALLS CHURCH, VIRGINIA 22046 

SEC I ALP ROD U C T S D EPA R T MEN T AN AMERICAN STANDARO CO. Area COeE 703 534-6000 

eem /1969 See YELLOW SECTION for Lac;al Oflic;es, Phones 1115 
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High frequency crystals are offered at frequencies from 700 kc to 250 mc 
to customer specifications, in addition to the MIL"C-3098 specifications 
listed below. 

G-1 
G-1 Holder (HC-27/U) 
For wire leads, specify G-4 
Metal equivalent is M-1 (HC-6/U) 

G-31 
G-31 Holder 
For wi re leads, specify G-30 

G-21 

G-21 Holder 
(HC-29/U) 
For wire leads, 
specify G-20 (HC-26/U) 

Metal equivalents are HC-2S/U 
(pins) and HC-1B/U (wire leads) 

8,00 kc 
to 20 me 

17 to 62 me 

50 to 125 me 

HIGH FREQUENCY QUARTZ CRYSTAL SPECIFICATIONS 
CRYSTAL UNITS LISTED IN ORDER OF LOW LIMIT OF FREQUENCY RANGE BY HOLDER SIZE 

M·20 HC·18/U CR·80/U Fifth overtone 57 

M.21 
HC·25/U CR·83/U Fifth overtone 60 2.0 ± 0.4 

(For other special applications and requirements, contact MCCoy 

t/~~Wti,b~~f~~~~,~~:I~'~~.i#!.~~~lj~"r~t~:M~i\~~_#l~~_.C~~:;:.~~g~:~~~ft!~-~~:> 4 Frequency tolerance over secondary operating temperature range (~55 to 
'~'\ilf~Jifi.;::;'~:;:~~'I"- '::~;:~;;',~!,'",:}:~ i":'~:':_,;i~::!!':,\:~;?~':';~~:';,fn}!:;,i,',',~'i~,'i~;,~;,:~,~,':n;~;'I:':',;,':':;!,':::C;, ',::"': :;:i-:>:"~',I'i',~i:;!j;,~';;':;'i,;'i,;';'~:;'f:!' :,:?;::;:;;f? :_(_~~'f',;;i;,'i_~l' - 400C and + 70 to + 90°C): ± 0.015 perce nt. 

MM 

(Micro-Miniature) 

1116 

lWhen a load capacitance is given, the crystal unit is designed to resonate at 5For frequencies up to and including 10 mc/sec. 
rated frequency with an external capacitor of the value specified. Crystal units 6For frequencies above 10 mc/sec. 
which have infinite load capacitance are designed to operate at series resonance. 7For frequencies up to and including 25 mc/sec. 

2Stability with overall frequency tolerance: ±0.002 percent. BFor frequencies above 25 mc/sec. 
3Stability within overall frequency tolerance: ± 0.0005 percent. 'Stability within overall frequency tolerance: ± 0.00025 percent. 

"Write for the Crystal Industry's MOST COMPREHENSIVE Catalog" 

MCCOY ELECTRONICS COMPANY 
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Type Military 
Cut Type 

JT 
CR88A/U 

NT 
CR38A/U 

CR50A/U 

SOXF 

SOX 
CR37A/U 

CR42A/U 

MT 

GT 

BO 

CR25A/U 

CR26A/U 

OT 
CR47A/U 
GR63A/U 

CR)SBlU 

CR16B/O 

C~29A/U 

. eR30A/u 
.~R4bAlll 

GT GR45/U 

Sl 
CR51/U 

Low frequency crystals are offered over the frequency range of 700 cps to 
800 kc, using a variety of angles to achieve the desired characteristics. Rigid 
manufacturing control assures the highest standard of quality, together with 
competitive pricing and on-time delivery. 

lOW FREQUENCY QUARTZ CRYSTAL SPECIFICATIONS 

frequency Tolerances Available 
over the Temperature Range Indicated. 

All Tolerances are::!: % 
Mil MCCoy Load Drive 

Type Type Frequency -55°C -55°C -40°C DoC +20°C +55°e +700 e Capacitance level 
Holder Holder Range +105°e +90°C +70°C +50°C +40°C +65°e +80°C 'pI mw Max, 

M·22A 700 CPS·1.5 KC .025 .02 .01 .005 002 .003 .005 00 0.01 

M·22S 1.5 KG·4 KC .025 .02 .01 .005 002 .003 .005 ~ 0.01 

HC·13/U M·22 4KC·15KC .025 .02 .01 005 002 .003 .005 00 0.01 

HC·13/U M·22A 2.75 KG ·16 KG .01 '.005 00 0.1 
MOD. 

M·2ZA 4 KG·10 KG .02 .015 .01 .005 .002 .002 .002 00 0.1 

M·2ZS 10 KG-15 KC .02 .015 .01 .005 .002 .002 .002 00 0.1 

HG·13/U M·22 15 KG·80 KC .02 .015 .01 .005 .002 .002 .002 00 0.1 

HC·6/U M·1 80 KC·150 KC 02 .015 .01 .005 .002 .002 .002 00 0.1 

HC·13/U M·22 16 KC·lOO KC .012 20.0 + 0.5 0.1 

HC·13/U M·22 16 KC·100 KC .012 00 0.1 

M·22A 4 KC·12 KC .06 .05 .025 .01 .004 .006 .008 00 0.1 

M·22S 12 KC·15 KC .06 .05 .025 .01 .004 .006 .008 00 0.1 

HC·13/U M·22 15 KC·80 KC .06 .05 .025 .01 .004 .006 .008 00 0.1 

HC·6/U M-1 80 KC-150 KC 06 .05 .025 .01 .004 .006 .008 00 0.1 

M·22A 50 KC·70 KC .025 .02 .012 .003 .002 .003 .003 00 2.0 
M·22S 70 KC-80 KG .025 .02 .012 .003 .002 .003 .003 00 2.0 

HC-13/U M·2Z 80 KC·l75 KC .025 .02 .012 .003 .002 .003 .003 00 2.0 

HC·6/U M-1 175 KC-250 KC .025 .02 .012 .003 .002 .003 .003 00 2.0 
HC-13/U M·2Z 90 KC-250 KC .02 20.0 + 0.5 2.0 + 0.4 

HC·13/U M-2Z 90 KC·250 KC '.003 32.0 + 0.5 2.0 + 0.4 

G·90 50 KC·lOO KC .012 .01 .008 .004 .002 .001 .001 00 2.0 
G-65 100 KC·150 KC .012 .01 .008 .004 .002 .001 .001 00 2.0 

HG-13/U M·22 150 KG·185 KG .012 .01 .008 .004 .002 .001 .001 00 2.0 
HC·6/U M·1 185 KG·250 KG .012 .01 .008 .004 .002 .001 .001 00 2.0 

G·130 80 KG-150 KG .002 .001 .00025 .00025 .0005 00 0.1 

G-90 150 KG·300 KC .002 .001 .00025 .00025 .0005 00 0.1 
HG-6/U M·1 250 KC·300 KG .002 .001 .00025 .00025 .0005 00 0.1 

G-90 80 KG-lOO KC .012 .01 .006 .003 .002 .002 .003 00 2.0 
G-65 100 KC-150 KC .012 .01 .006 .003 .002 .002 .003 00 2.0 

HC 13/U M·22 150 KC-185 KC .012 .01 .006 .003 .002 .002 .003 00 2.0 
HC-6/U M-1 185 KC-300 KC .012 .01 .006 .003 .002 .002 .003 00 2.0 

G-90 80 KC-175 KC .012 .01 .008 .004 .002 .001 .001 00 2.0 
HC-6/U M·1 175 KC·550 KC .012 .01 .008 .004 .002 .001 .001 00 2.0 
HC·6/U M-1 200 KC·500 KC .01 00 2.0 + 0.4 
HC·6/U M-1 200 KC·500 KC '.002 00 2.0 + 0.4 
HC·6/U M·1 190 KC·500 KC '.002 20.0 + 0.5 2.0 + 0.4 
HC·6/U M·1 200 KG·500 KG '.01 20.0 ± 0.5 2.0 ± 04 

lIe·U/u at) KC-zoo KC .01 32.0:!; 11.5 2.0± 0.4 
IIMI/U 80 KG-ZOO KC. :01 -,00,' l.O:!; Il.4 
HC,21/U 80 KG-200 KC r.002 a2.0± 0:5 2.0±jJ,4 
IIC,2l/11 80 Kc·2001lC ~ .002 ' .. ,;, .. Z.O± 0.4 
Hj:·MI M·l zoo IIC-SOO. f(c .01 to.O.:!: 0.5 2.1I± 0.4 

G·90 150 KC·250 KC .018 .015 .012 .006 .002 .001 .001 00 2.0 + 0.4 
HG·6/U M·1 250 KG·700 KC .018 .015 .012 .006 .002 .001 .001 00 2.0 + 0.4 

HC·6/U M·1 455 KC .02 00 2.0 + 0.4 

HG·13/U M·22 200 KC·300 KC .01 .008 .005 .003 .002 .001 .001 00 2.0 

HC·6/U M·1 300 KC·500 KC .01 .008 .005 .003 .002 .001 .001 00 2.0 

HC·18/U M·21 500 KG·700 KG .01 .008 .005 .003 .002 .001 .001 00 2.0 

HC.6/U M,) 500 KC '.001 ~~er +8O"C to.+9Q'C 32.0 ± 0.5 . 0,5 

(For other special applications and requlreff1ents, contact MCCoy Engineering) 

Mil 
Speci-

ficatians 

3098/66 

3098/18 

3098/28 

3098/17 

3098/21 

3098/1 

3098/8 

3098/26 
3098/41 

309&/1 
3098/2 
309M I 

'. aQ9am 
• 309mS 

3098/24 

..: 3098)'35:' 

·Color bars'indl:ca~,crystaI~-requiriftg ,over:I1'meniapprovafon"-newijqUfPmenf "'When a load capacitance IS given, the crystal unit IS deSigned to resonate at 
desjgn.,', rated frequency with an external capacitor of the specified value. Crystal units 

which have Infinite load capacitanc€ are deSigned to operate at series resonance. 
lStablllty Within overall frequency tolerance: ± 0.002 percent. 

lStabillty Within overall frequency tolerance: ± 0.0005 percent. 

lFrequency tolerance ovef secondary operating temperature range (-55 to 
-400 G and +70 10 +90"G): ± 0.015 percent. 

~FreQuency tolerance over secondary operating temperature range <+20 to 
+80°C): ±O.005 percent. StabilIty WIthIn overall frequency tolerance: 
± 0.0003 percent. 

60ver O°C to +65°C. 
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MCCoy. offers the most complete line of filters in the world! 

Filters are available from 5 ke to 125 me 

Typical Packages 

This logarithmic chart indicates the practical and theoretical possibilities in crystal filters. Read 
center frequency along X axis, bandwidth along Y axis. As a rule, filters selected near the middle of 
the "narrow and intermediate" band can be produced with the greatest variety of characteristics. 

I---1 %" -------k 1 y.;" 

I MC ____ n 
T ~\ 

1 ){6" 

~~:-----=:!-... 
I i 
f..--1~"-1 

1----2 'K6" ~ 
11~2" 

Il~ ~T 
1" 

It------iI-'''I~ ~ 

Crystal Discriminators 

IOOKC_am; 

IOKC~ 

loeps 
IOKC IOOKe 1.0Me IOMC lOOMC 

MCCoy maintains a complete engineering staff for crystal discrim inators, and offers units over the frequency range of 50 kc to 30 me. 
Examples of the standard line are described below. 

Output linearity: 3% to ± 11 kc Center frequency: 10.7 me adjustable ±300 cps (See Note 1) 
Center frequency stability: ± .003% -10°C to + 70°C 
Peak to peak bandwidth: 30 kc (See Note 2) 
Output sensitivity: 1 volt per kc with an input level 3.0 VRMS amplitude limited 

Output symmetry: 5% ±11 ke to ±30 kc 
Designed for high reliability applications 
Package size: l. 13//', W. 1'/.', H. '/2' 

1. Available over frequency range of 8.5 mc to 30.0 mc. (Available with or without center frequency adjustment.) Size: L. 1%', W. 1.0', H. '/i'. 
2. Available in bandwidths up to 100 kc peak to peak and narrow to 5 kc peak to peak with corresponding sensitivity, linearity and stability variations, 
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DESIGN AND TESTING ... 

Xl·· 

W-6 W-7 W-10 

MCCoy engineers and technicians have worked with other indus

try leaders in developing the Cleanseal technique for production 

requirements. Extensive research, together with in-the-field test

ing, has proven the MCCoy Cleanseal enclosures can withstand 

the rigorous environmental conditions of the space age with a 

minimum change in crystal parameters. This new construction 

technique permits after-seal leak rates of less than 1 x 10-8 atm. 

cc per second. 
THE LATEST DEVElOPMENT FOR 

HIGH REliABILITY PERFORMANCE 
Frequency Type Holder Mode of Max. Drive Level 

Range Res. 
MCCoy C1eanseal enclosures are now available in the low 
frequency range of 1 kc through 700 kc. Cleanseal tech
niques eliminate possible contamination of the metal en
closure due to soldering fluxes and also avoid the adverse 
effects of high heat imposed by the conventional soldering 
methods. Frequency stability and aging characteristics are 
improved by the Cleanseal method of encapsulation. Units 
listed will meet environmental conditions such as shock 
and vibration. as specified by MIL-C-3098D. 

Me W-6 W-7 W-IO Operation in M Evacuated Gas Fill 

.800- 3.000 X Fund. * 4.0 MW max. 10.0 MW max. 

3.000· 10.000 X X Fund. * 2.0 MW max. 10.0 MW max. 

10.000- 35.000 X X X Fund. * 1.0 MW max. 2.0 MW max. 

16.000· 30.000 X X 3rd 40 1.0 MW max. 2.0 MW max. 

30.000- 90.000 X X X 3rd 40 1.0 MW max. 2.0 MW max. 

60.000-125.000 X X X 5th 60 1.0 MW max. 2.0 MW max. 

125.000-210.000 X X X 7th 100 1.0 MW max. 2.0 MW max. 

CRYSTAL OSCIllATORS· TCXO's • OVEN OSCILLATORS 

CRYSTAL AND COMPONENT OVENS 

MCCoy Electronics' standard line of crystal controlled oscillators covers the complete frequency range from 400 Hz to 150 MHz. 
The most advanced techniques in circuit design and packaging provide highly stable, miniature frequency standards. 

MCCoy's standard line of crystal con
trolled 0scillators covers the frequency range 
from 400 Hz to 150 MHz. Crystal controlled fre
quencies below 10 KHz can be provided by 
utilizing integrated binary countdown tech
niques. For stability requirements more strin
gent than those provided by the crystal alone, 
MCCoy offers oscillators with either tempera
ture control or temperature compensation. The 
temperature control technique uses either 
snap-action thermostats or proportional ovens. 

MINIATURE CRYSTAL 

OSCILLATOR 

CRYSTAL AND 
COMPONENT OVENS 

MCCoy crystals and component 
ovens provide the temperature 
accuracy and frequency stability 
required for the majority of ap
plications requiring control of 
temperature environment of 
crystals, small components and 
circuit assemblies. 

MCCoy Electronics has had wide experience in 
TCXO (Temperature Compensated Crystal Os
cillator), Stabilities of ±0.5 PPM over -40"C to 
+70"C are achievable results without the use 
of an oven. The obvious advantage of drasti
cally reduced power consumption, combined 
with immediate operation without warm-up, 
make the TCXO especially applicable to porta
ble, airborne and space applications. 

TCXO 
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1120 

• Sine wave frequencies from 50 cps to 80 kc 
• Temperature: ---25 to + 55°C 
• Size: 7/8" sq. x 1-9/16" high I 9/16 

2-1132 

• For shock and vibration, specify R (2·1/32" high) or S (1·9/16" high) 
• Each oscillator may be adjusted for your requirements of load, 

--C __ ..r-- -'-

voltage output and input, etc. 
• 600 ohm balanced output available 
• Extremely low distortion units available 

ELECTRICAL SPECIFICATIONS All Series except R R series and transformer 
output units 

Series 101 and 102 are fixed frequency and amplitude units to be used as a signal source into a light load. These should 
be used where no field adjustments are required. Series 101 and 102 usually supplied·with 4 pin solder hook terminals. If desired, 
specify NOV Al plug. 

Serie. 101 Serio. lOlA Sorio. 102 Sorie. l02A 
I nput Volts, DC 10.5-13.5 24-32 10.5·13.5 24·32 
Input Current, 'rna. 10 10 10 10 
Output Frequency Fixed. Any frequency from SO cycle. to 80 KC 
Initial Frequency Accuracy per cent + 2V2 + 2112 + Y2 + Y2 
frequency Drift, maximum, per cent ± 2V2 ± 7112 ± Ph ±11h 
Maximum Load, kilohms 10 20 10 20 
Output- Voltage, VRMS, minimum 2 1 2 
Change in AmpJitud., maximum db. +1 +Y2 +1 +112 
Distortion, maximum, per cent 1 I 1 1 

Series 103 thru 105 are similar ta Series 102 except adjustment of amplitude and frequency may be made with an external 
variable resistor. They may b. used as .ignal saurce into a light load where exact voltage or frequency is required. Series 103 and 
104 are supplied with 4 pin solder hoak terminals and Series 105 oscillators are supplied with 7 pin solder hook terminals. If a plug-in 
unit is required, specify NOVAl plug. 

Sorle. l03A 5",io. 104A Series 105 Series l05A 
Input Volts, DC 
Input Current, rna. 
Output Froquency 

Initial Frequency Accuracy, per cent 
Frequency Drift, maximum, per cent 
Maximum Load, kilohms 
Output Voltago, VRMS, Minimum 

Change In Amplitude, maximum db. 
Distortion, maximum, per cent 

Sari .. 103 
24·32 

10 10 
Variable ±3% around any 
specified frequency from 50 

cy. to 80 KC • 
o o 

± 11/2 ± 1112 
10 20 

1 

.... 1 +112 
1 1 

10.S-23.S 24·32 
10 10 

Fixed. Any frequency from 
50 cy. 10 80 KC. 

±I ±I 
± Ph ± lY2 

10 20 
Variable, from Variable, from 
0.5 to 1 VRMS I to 2 VRMS 

or greater or greater 

±I ±lh 
1 1 

10.5·13.5 
10 

Variable ±30/0 

24-32 
10 

around any 
specified frequency from 50 

cy. to 80 KC 
0 0 

±l'h ± 1'/2 
10 20 

Variable, from Variable, from 
0.5 to 1 VRMS 1 to 2 VRMS 

or greater or greater 

±1 ±Ih 
1 1 

Series 106 through 110 are for use into a lower impedance load. All require a 600 ohm resistive termination except Series 
110 which requires a 220 ahm terminatian. Since these units are capable of a small power output, they are recommended for ground 
support use in temperatures from - 25 to + 50'C. Series 106 oscillators are supplied with 4 pin solder hook terminal and Series 
107 Ihrough 110 are supplied with 7 pin solder hook terminals. If a plug-in unit is required, specify NOVAl plug. 

Input Volls, DC 
I"PUl Current, rna. 
Oulput Frequency 

Initial Frequency Accuracy, per cent 
Frequency Drift, maximum,' per cent 
RequirodRe.i.tivo lood, ohms 
Output Voltoge, VRMS, minimum 

Chango in Amplitude, moximum db. 
Di.tortlon, maximum per cent 

Serlft 106 Series 106A Sorio. 107 Sorie. 107A Serie.l08 Series 108A Sorios 109 Series 109A Seri •• 110 
10.5-13.5 24-32 10.5·23.5 24-32 10.5-13.5 24-32 10.5-13.5 24-32 10.5·13.5 

14 14 14 14 14 14 14 14 15 
Fixed. Any frequency 
from SO cy. to 80 KC 

.... 1 
+3 +3 
600 600 

1.5 

+1 
2 2 

Variable ± 3% around 
any _specified fre-

quency from 50 ey. 
to 80 KC 

0 0 
+3 +3 
600 600 

1 1.5 

+1 .... * 
2 2 

Fixed. Any frequency 
from SO cy. to 80 KC 

±I ±1 
+3 .±3 
600 /;00 

Variable, Variable, 
from 0.5 from 1 to 

to 1 VRMS :z VRMS or 
or greater greater 

.... 1 +* 
2 2 

Variable ±3% around any 
specified frequency from 50 

cy. to 80 KC 

0 0 0 
±3 ±3 ±3'f., 
600 600 220 

Variai::Jle, Variable, Variable, 
from '0.5 from 1 to from 0.5 

to 1 VRMS 2 VRMS or to 1 VRMS 
or greater greater or greater 

+1 ±* ±I 
2 2 2 

Note-UNITS EASILY MODIFIED TO MEET YOUR SPECIFICATIONS. WRITE FOR COMPLETE LITERATURE 
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• Modular Construction - Easily repairable in the field 

• MIL-E-16400E, Class 4, with temperature to 60°C 
• High Reliabilityj high MTBFj parts from MIL-STD-242 

• Output drives 500 ohms 
L SIGMA.lOUTPUT 

Series 401 Series 401A Series 402 Series 402A 
2 NOlUSED 
1 -28 VDe 

Voltage Input -28 ±2 volts +28 ±2 volts -28 ±2 volts +28 ±2 volts 
4. NOT U5ED 

5. NOTU5EO 

Current 25 rna., max. 25 rna., max_ 6.SIGNA.LGROUND 

I. NOT "S[O 4 

Frequency Stability ±.Ol% ±.Ol% 

o to 2.5 VRMS, adjustable 2.5 VRMS, min. SERIAL NO Output Voltage 
Output Stability 1 db, total 1 db, total 

Distortion 5%, max. 5%, max. 

8. GROUND I I 
~. 

~1/16 
SERIES 403A IS GATED CRYSTAL OSCILLATORS FOR COMMAND FUNCTIONS_ 

• Modular construction - easily repairable in the field 

• MIL-E-16400E, Class 4, with temperature to 60°C 
• High reliability; high MTBF; parts from MIL-STD-242 

• Frequency stability 0.15% of frequency 

• High deviation 

Used to convert an analog voltage into digital form. May be 
applied to register to read digital output. 

SERIES 320-1 full military unit meeting MIL-E-16400. Accu
racy of conversion is (1 % of reading +0.7% of full scale). 

SERIES 320-2 for commercial application in the conversion from 
analog to digital. Range of frequencies is 0 to 50 kHz. 

r- 1.968! .03(--1 

STANDARD OCTAL 
CONNECTOR 

~:~ Jf 
b a 1~2!5 
1-1.000-1 I. 

r--t.550-+i 

AC DATA veo MODULATOR AND DEMODULATOR, SERIES 310 AND 410 
The 310-1 and 410-1 comprise a modulator-demodulator pair Which can be used for transmission 
of very low frequencies via standard voice channels. Frequency response is 1 Hz to 200 Hz. Car
rier is nominal 2500 Hz. Quantity cost for the pair is $95.00. Useful in oceanagraphic, geodetic, 
seismographic applications, wherever transmission of low frequencies are involved. Detailed 
data sheets available. 

UNITS PRODUCED TO MEET YOUR REQUIREMENTS ••• 
WRITE OR TELEPHONE FOR INFORMATION 
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OFF THE SHELF DELIVERY! 
ECONOMY IN~f:~:~ED OSCILLATORS 

as low as $32.90 each in 10 quantity 
Monitor's new 800 Series Integrated Circuit Os· 
cillators make it .uneconomical to buy crystals 
(even ours) and design your own oscillator. Why 
are they so economical? They were designed 
specifically for the less stringent temperature 
and stability requirements found in commercial 
and industrial EDP and digital control applica· 
tions. But don't think the low price means lower 
quality. They feature the same high quality, 
workmanship and reliability as the 700 Series 
IC Oscillators shown below. 

OSC OSC 

Who pioneered the Koldwell Crystal ••. MONITOR! Who was first with a 
complete line of integrated Circuit·Subminiature Oscillators ... MONITOR! 
NOW - who is going to be first tb break the Availability Barrier •.• you 
know it ••• MONITOR is! We say it's "STOCK IT TO ME TIME!" That's 
right - off the shelf, directly to you for the first time, complete crystal 
oscillators. Not just one or two but 34 of the most commonly manufactured 
frequencies. Naturally. we are not going to have all the items you need, 
but beside the crystal oscillators, we have thousands of crystals ready to 
go - in all shapes and sizes - give us a chance to show we mean busi
ness. Call us - tell us what you need and just say "STOCK IT TO ME!" 
(We've got some OVENS in stock, too •.• ) 

TYPICAL PRICE 
FREQUENCY INPUT CURRENT DIMENSIONS STABILITY 

TYPE RANGE OUTPUT VDC DRAIN MA (INCHES) (0·60°C) 1 10 50 
810 16·80 KHZ Logic 0:+.2V±.2V 1.87 X 1.25 X .5 ±80 ppm 98.50 49.85 39.90 
820 80·900 KHZ Logic 1:+2;8V min 15 1.00 X 1.25 x .5 ±60 ppm 78.40 41.60 35.60 
830 1 MHZ 5 ±10% 25 ±30 ppm 85.30 4-7.75 40.73 
840 1.5·3 MHZ TTL 1.00 x 1.25 x .5 ±30ppm 69.50 35.90 29.85 
850 3·10 MHZ 15 ±30 ppm 66.85 32.90 26.80 

INTEGRATED CIRCUIT CLOCK STANDARDS 
New Model 613 1 MHZ Ie Oscillator with parts in 10-9 stability after 30 days of aging. Approximately $60 each in 100 quantity. 

CURRENT TYPICAL TYPICAL TYPICAL" 
FRE~UENCY INPUT VDC DRAIN MA STABILITY STABILITY AGING 

TYPE R NGE OUTPUT OSC OVEN OSC OVEN DIMENSIONS (0·50°C) (25°C +2°C) (PER/DAY) 

1 MHZ 

Logic 0:+.2V ±.2V +5±1% 115 VAC 
613t 1 MHZ Logic 1:2.8V min. t12 ±1% 28VDC 30 350 1.5 x 1.5 x 2.75 .005 PPMrC +.003 PPM .003 PPM 
761t 1 MHZ Square Wave 28±1% 30 500 2x2x4.2 .002 PPM/"C +.002 PPM .005 PPM 
3249t 1 MHZ TTL 30 350 1.1 x 2.1 x 2.5 .005 PPM/"C ±.003 PPM .003 PPM 
762" 1 MHZ 28VDC 30 350 2x 2 x4.2 .002 PPM/"C +.001 PPM .005 PPM 
726' 1 MHZ 28VDC 28 75 2 x 1.06 x.7 .01 PPMI'C +.005 PPM .08 PPM 
748 1 MHZ +5±5% NA 

25 
NA 

.8x.4x.8 .5 PPMI'C +1 PPM .08 PPM 
751 ~ 1 x 1.25 x.5 .2PPM!,C +.5 PPM .003 PPM 

• Proportional control. t Solid state mercury. *" Aging after 45 days of dynamic usage. 
Note: Standards at other frequencies are available in above packages with similar specifications. 

CURRENT TYPICAL TYPICAL TYPICAL·" 
FREQUENCY INPUT VDC DRAIN MA STABILITY STABILITY AGING 

TYPE RANGE OUTPUT OSC OVEN OSC OVEN DIMENSIONS (O·SO°C) (25°C +2°C) (PER/DAY) 

100 MHZ 624t 40-120 MHZ 2VPP min. 
50 ohm load 

-20±1% 28VDC 50 SOO 2x2x4.4 .5 PPM ±.05PPM .05 PPM 

770 40·100 MHZ Logic 0: -1.6V 
Logic 1:-.75V 

MECL 

-5.2±5% NA 40 NA .8 x.4 x 1.5 60 PPM NA .5 PPM 

t Solid state mercury. •• Aging after 45 days of dynamIC usage. 
"DUAL INLINE PACKAGING": Equivalent packages are available with .6" dual inline pin spacing for standard logic P.C. board. For further 
information, please consult factory. 

761 
762 
624 

613 711 

I~ ••• : ••••• ;I MONITOR PRODUCTS COMPANY, INC. 
~ c 815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 / (213) 682·3761 
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CRYSTAL FILTERS 
As one of Ihe nalion's leading suppliers of high reliability crystals and subminia
ture integrated circuit oscillators, Monitor Products recently expanded their product 
line 10 include quartz crystal fillers in Ihe 20-1000 KHz region. 

With the utilization of the computer in the realization and most importantly in the 
analysis of filter networks, Monitor is now able to provide a suitable tool to produce 
crystal filters for our customers. 

A broad list of catalog items is not available, bul Monitor will quole directly to 
your filter requirements. 

Monitor has developed several prototype networks based on computer-aided design. 
The computer-graphic analysis of these networks is shown below. The figures are in 
themselves somewhat unique in that all of the pertinent characteristics of the net
work are available to the customer with a single graphic presentation. 

'Wiijlmo SECTION 2300 

While these are theoretical curves, it can be noted Ihal they ar.e not the common 
texlbook variety, and the physical losses of both crystals and coils are included In 
the analysis. In the majority of these cases where a computer-graphic analysis is 
presented, the characteristics far exceed the specifications. If the design in any 
way appears borderline, element perturbations ere made and a sensitivity projec
tion indicated to justify or eliminate the design. 

While Monitor is new in the filter field, we feel that the crystal is the heart of the 
device, and our capabilities in this area are well known. We cannot guarantee that 
we can produce every one of your requirements. However, we can guarantee that we 
will not lead you into production delays by a faulty and unrealislic design. 

Please forward your production requirements to Monitor for our analysis and quo
talion. 

FOUR POLE - FOUR ZERO 
200 HZ BANDWIDTH 
100 KHZ Q = 200,000 

100 KHZ SSB FLTR 
2.97 KHZ BANDWIDTH 
XTAL Q = 15,000 

FOUR POLE - NO ZERO 
1.5 HZ BANDWIDTH 100 KHZ Q = 200,000 
LOSS CORRECTION 7.5 DB 

v\ , 
J 

Q 

!o IE 
0 

~m ~~ 
i'l ~gs 
3~ i'2S 

~ ~~ ~~ ~~ 

" 
~-

-60.0 

HIGH RELIABILITY "KOLDWELD" CRYSTALS 10KHZ TO 170MHZ 

Th~ K~~DWELD proce~s i~ the first major advance in c.rystal TO.~T~A~~P~IZE ~'I j-' I-~l 
reliability and packaging In 20 years. The process eliminates ~ rr 
contaminating solder, flux and heat from the sealing pro- ~ 
cess and improves aging and reliability. Each crystal is man· _ I 
ufactured under decontaminant conditions, then leak tested 
to 10-' cc of helium per second prior to final QC testing. f ).'A''§· I 

There's a Monitor crystal for all your high reliability frequency KBM TYPE 'I I 
control applications. Monitor also manufactures a complete I CIRCUIT BOARD KX TYPE 
line of crystals to MIL-C-3098D. MOUNTING HC CASE SIZE 

CURRENT TYPICAL STABILITY TYp~** 
MODEL FREQUENCY INPUT4VDC DRAIN MA AGING 

NUMBER RANGE OUTPUT OSC OVEN OSC OVEN DIMENSIONS 0-50°C 25°C±2°C PER DAY 
en 720,21· 20·200 KHZ Logic ze'ro: 

~ 
~55°C 150 As small as .05PPMrC ±.2 PPM .5 PPM 

o~ 
722,23* 201-400 KHZ +.2V±.2V O°C 75 1.48 cu. in. 

"'0:: Logic one: 5±10% 26±4 ~ +25°C 35 As small as .... '" 724,5,6,7" 400 KHZ-lO MHZ en +2.8V min. 15 +55°C 20 1.11 cu. in. .01 PPMrC +.005 PPM .08 PPM 
612t,613 7 KHZ-20 MHZ 2V pp, 2K sine 12 or 26 28 or ~ 1.875 x 1.437 x 4 .005PPMrC +.003 PPM .003 PPM 
619t, 761 75·250 KHZ 4Vpp, 4K sq. 

115VAC 65 500 to .02PPMrC +.02 PPM .02 PPM 
(2MV min. T5to65 130 

620t, 761 3 KHZ-70 MHZ into 50 ohms 2x2x4.5 Stability varies with 
621*,762 75 KHZ·70 MHZ above 15 MHZ) 26 28 15 to 65 500 max. frequency. Consull factory. 

• ProportIonal control. t Sohd state mercury. *. Agmg after 45 days of dynamIC usage. 

SOLID. STATE MERCURY 
AND PROPORTIONAL CONTROLLED CRYSTAL AND COMPONENT OVENS 100 DIFFERENT DESIGNS 

Monitor solid state mercury and proportional control ovens are 
available in a variety of high reliabilitysubminature packages and 

also in larger configurations. Each oven is designed for high sta· 
bility, wide variety of temperature and environmental conditions. 

MONITOR PRODUCTS COMPANY, INC. 
815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 / (213) 682-3761 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

WRITE FOR A 
COPY OF OUR 
NEW 40 PAGE 

CATALOG 
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MOTOROLA 

FREQUENCY 
PRODUCTS 

MOTOROLA COMMUNICATIONS 
AND ELECTRONICS INC. 

A Subsidiary of Motorola Inc. 
Dept: Component Products 

4501 W. Augusta Blvd. 
Chicago, Illinois 60651 
Phone (312) 772·6500 

CRYSTAL OSCILLATORS 

PRECISION OVEN CONTROLLED OSCILLATORS 
Motorola has pioneered the field in the design and manufacture of ultra· 
precision, oven control/ed, crystal oscillators. Meeting both military and 
commercial standards, and designed for both mobile and laboratory use, 
they are ideally suited for the generation and control of precise frequency 
and time signals. Both standard and custom designs are offered. 

HIGH STABILITIES: To parts in 10-10 vs: environ· 
mental factors. 
WIDE FREQUENCY RANGE: From 60 KHz to 20 
MHz normal. Extended ranges available on special 
order. 
FAST WARMUP: The industry's fastest. Meets all 
military requirements. 
WIDE TEMPERATURE RANGE: From _55°C to + 
125°C. Extended ranges available on special order. 
LOW AGING: Less than 5 x 10-10/day. 
OTHER FEATURES: All silicon solid state design. 
Proportionally controlled ovens. Excellent spectral 
punty designs with output filters available. 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS 
A complete line of TCXO oscillators is available for applications where 
compactness, minimal power drain, and instant operation is needed. 
Established designs are supported by high production rate capabilities. 

FREQUENCY RANGE: 4 MHz to 30 MHz normal. 
Extended ranges available to order. 
STABILITIES: 1.0, 2.0, 3.5, 5.0 and 10.0 PPM 
standard designs over temperature ranges extend· 
ing from -30°C to +85°C. Others on special order. 
OUTPUTS: Sine, square, and logic drivers. 
OTHER FEATURES: All silicon solid state construc· 
tion. Cold weld low aging rate crystals. Compact, 
space saving packaging. 

CUSTOM DESIGNS 

PRECISION 
CRYSTALS 

Motorola s the world's largest manu
facturer of precision grade high fre
quency crystals. High volume facilities 
at multiple plants. 
FREQUENCY RANGE: 2.0 MHz to 60 MHz nor· 
mal. Standard designs to 250 MHz available. 
HOLDERS: Glass HC·27/U, HC·6/U, HC·25/U, 
and HC·18/U cold weld and solder seal. 
LOW AGING: Rates as low as 1 x 10-6/yr. 
OTHER FEATURES: Gold plated electrodes ex
clusively. All manufacturing in Class 100 Clean 
Room facilities. Tight tolera nce designs for TCXO 
and filter applications are standard. 

CRYSTAL 
FILTERS 

Motorola has a wide range of designs 
employing both monolithic and discrete 
component techniques. Special de
signs readily produced on a produc
tion level basis. 
DESIGNS: Band pass, band reject, symmetrical, 
asymmetrical, contiguous comb. 
FREQUENCY RANGE: 1.0 MHz to 250 MHz. 
SIZE: As small as V2" square. 
TYPES: Monolithic and discrete designs. 

TONE 
MODULES 

Motorola offers a line of tone modules 
especially designed for selective switch
ing, signalling and similar applications. 
Modules are operating devices based 
on Motorola's time proven contactless 
resonant reeds combined with solid 
state circuitry. 
MOUNTING: Plug in custom circuit board 
modules. 
CIRCUITRY: Solid state combined with contact· 
less resona nt reeds. 
FREQUENCY RANGE: 67 Hz to 3000 Hz. 
OTHER FEATURES: Highly selective, extremely 
stable, low operating power. 

Motorola now offers its extensive design and production facilities in the frequency components field to other OEM 
manufacturers in the electronics industry. Both standard designs and your custom designs are available, at multiple 
plant facilities, for production level deliveries. For further information address all inquiries to: Marketing Manager, 
at the above address, 
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Microfork is a newly designed submi
niaturized tuning fork_ 

This model is now widely used for 
bellboy system, selective calling, remote 
control and tone control of electronic 
music instruments, where compactness, 
ruggedness and economy are ,required. 

Nickel plated brass case is mounted 
on a plastic base designed for printed 
circuit arrangement. 

SPECIFICATION 

Items for Receiver for Sender 

Frequency 

Frequency 
Accuracy 

Input and 
output 
Impedance 

Insertion 
Loss* 

Temperature 
Coefficient 
of Frequency 
Allowable 
Temperature 
Range 

EFM-R EFM·S 

360-2900Hz 

360- 999Hz; ±0,5Hz 
1000-2900Hz; ± l.OHz 

300KO 

10dB max, 

3.5 X lO-';oC max. 

-20-+60°C 

* Insertion Loss=20 log ~~ -6(dB) 

STANDARD FREQUENCY (Hz) 
367.5 532.5 697.5 862.5 1000 
382.5 547.5 712.5 877.5 1500 
397.5 562.5 727.5 892.5 1700 
412.5 577.5 742.5 907.5 1900 
427.5 592.5 757.5 922.5 2100 
442.5 607.5 772.5 937.5 2300 
457.5 622.5 787.7 952.5 2500 
472.5 637.5 802.5 967.5 2700 
487.5 652.5 817.5 982.5 2900 
502.5 667.5 832.5 997.5 
5-17.5 682.5 847.5 

eem/1969 

DESIGN CONSIDERATION 
l. Maximum voltage of input is lOVrms. 
2. Microfork is not effected by magnetic 

field and is not mutually coupled even 
in close lay-out. 

3. Microfork may oscillate in higher har
monics. In this case, you should use 
high pass capacitor (0.001",0.005 p.F) 
at the output of Microfork, as shown 
in Fig. 3. 

4. EFM-R is adjusted by the test circuit 
of Fig l. 
But oscillating frequency by the self
oscillator circuit of Fig. 3 is lower 
about 0.2% than the adjusted fre
quency. 

300K 

Fig. 1 

~4~O---~75~O---~7W~---7~7~O-~ 
Frequency (Hz) 

Fig. 2 

Murata Manufacturing Co. 
Nagaoka, Kyoto, Japan 
Telex: 5422·317 KYO 
Cable Address: MURATAKYOTO 

See YELLOW SECTION for Local Offices, Phones 
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So, EFM-S is adjusted by the test 
circuit of Fig. 3. 

5. The input and output impedance of 
Microfork is 300 KO as shown in the 
specification. 
The band-width of Microfork is maxi
mum when terminated by this valued 
resistance as shown in Fig. 1-
When the resistance value is smaller, 
both band-width and resonant fre
quency decrease the more as shown 
in Fig. 2. 

r--T---;---r--t_---<o -J2V 

'-----------<e OUT PUT 

C~O.OO5>1F (under 1000Hz) 

C~O_OOl.>IF (lOOOt-lz and over) 

Fig.3 

VOLTAGE CHARACTERISTIC 

:::0 
~ 
<V 
OIl 
C 

'" .c 
u 

'"' u 
C 
<V 

10 ' 
+5 

0 ---- ----------.,-

-5 

g. -10 t-~-+---t_-__+--_+_-->,'" 
<V 

~ 

Input Voltage (V) 

Fig. 4 

Murata Corp. of America 
2 Westchester Plaza, Elmsford, 
New York 10523 
Telex: MURATA EMFD 137332 
Phone 914-592-9180 
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FREQUENCY CONTROL DEVICES 
HERMETICALLY SEALED IN METAL 

NE-6 Equivalent to Mil HC-6/U holder. Frequency 
range lS5 Khz to 55 Mhz. Available with wire leads 
or large pins. 

NE-12 Designed to fill size gap between HC-6/U and 
HC-1S/U. Popular with filter manufacturers. Frequency 
range 3 Mhz to 55 Mhz. 

NE-13 Equivalent to Mi I HC-13/U holder. Frequency 
range 3.5 Khz to 250 Khz. Can be extended down to 
2.0 Khz with taller versions. Available with wire 
leads. 

NE-18 Equivalent to Mil HC-18/U holder. Available in 
frequency range 10 Mhz to 55 Mhz. 

NE-25 Equivalent to Mil HC-25/U holder. Available in 
frequency range 10 Mhz to 55 Mhz. 

VACUUM SEALED IN GLASS 

T·3 Under .400" in diameter. Available in frequency 
range of 10 Khz to 200 Khz. 

T.6Equivalent to 6AU6 tube in size. Available in 
frequency range of 6 Khz to 400 Khz. 

T·7 Equivalent to 12BH7 tube in size. Frequency 
range 2 Khz to 400 Khz. Especially popular at 100 
KC for precision time base for frequency counters. 

T·9 Equivalent in size to 6SN7 tube. Frequency range 
SOO hz to 200 Khz. 

T·12 Equivalent to 6146 tube in size. Frequency range 
75 Khz to 120 Khz, & 550 Khz to 1600 Khz. 

Metal QUARTZ CRYSTALS Glass 

NE·200 
NE-13 T·9 T·7 

NE·62 

Crystal OVENS Component Card OSCILLATORS Package 

NE·62 Capable of holding two HC-6/U crystals, or 
other components of equivalent s i z e. Popular for 
voltage reference diodes. 

N E·7l For enc los ing one T-7 crysta I. 

NE·132 Capable of holding two HC-13/U crystals, or 
other components of equivalent s i z e. Popular for 
voltage reference diodes. 

NE·200 With cavity size 2.75" high, 1.75" wide, by 
].375" deep, this oven is very popular for com
ponents. Can be adapted to accept plug in cards. 

NE·461 Designed to hold one HC-6/U crystal where 
exceptional stability is required, without high cost 
of proportional control. 

Many other types available as standard production 
models, or contact us with your special require-
ments. 

NE·100TO A stable unit capable of handling a wide 
~ariety of applications. Popular at 100 Khz, high or 
low impedance, sign wave output. Available with 
A. F.e. terminal. With or without temperature control. 

NE·200TO A ve r sat i Ie pac k age for one 0 r two 
osci lIators, or one oscillator and another board 
for other functions. With or without temperature con
trol. 

Hermetically sealed oscillator packages for 

severe en vir 0 n men t s. Can be provided with term
inal for remote frequency t rim. Card osci lIators for 

either plug in or bolt· down mounting. A v a i I a b I e 

with amplifiers and wave shaping circuits. Temperature 

compensated osci Ilators for improved performance with-

out the power required for temperature control. 

Request Detailed 20 Page Catalog 367 [~] 

~~L~tJ~ 
357 Beloit Street, Burlington, Wisconsin 53105 Phone: Area Code 414 - 763-3591 

1126 See YELLOW SECTION for Local Offices, Phones eem /1969 



PETERSEN RADIO HI FREQUENCY MILITARY TYPE CRYSTALS FOR 

• VHF AIRCRAFT REQUIREMENTS 
• VHF MARINE BAND REQUIREMENTS 
• SPECIAL VHF APPLICATIONS 

MILITARY QUARTZ CRYSTAL UNITS 

CR·18A iU Maximum drive level 10 
Mw. from 800 KHZ to l.00 MHZ. 
Drive level 5 Mw. from 1.00 MHZ to 
25 MHZ. Correlated to 32 pf. unless 
otherwise specified. 

#Z·9 

#Z·13 

#Z·13P #Z·9R 

eem/1969 

FREQUENCY STANDARDS 
+ 5° x cut. Correlated at 32 pf. 
load capacitance. Tolerance 
±.005% .050" pins; .486" pin 
spacing; 1.526" height above 
pins; .757" width at base. 100 
KHZ only. 

60·125 MHZ 

OSCILLATORS 1 MHZ·125 MHZ Output impedance 50 
ohms. Minimum output 10 Mw. 0 Frequency Dividers 
available below 1 MHZ. Write for Petersen's complete military crystal type catalog. 
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REEVES-
HOFFMAN 
Described are typical units of commonly used 
types. Descriptive data, includingmeasured capa· 
bilities, furnished on request. If your need con· 
cerns types and parameters not shown, please 
contact our plant. 

• AU units listed are also available in T·5 'h glass holder. 

Available with special CU , C" and L, for filter applications • tempera· 
ture coefficients to your specifications. pre·aging to guarantee 
stability of high precision units • special designs for high shock and 
vibration. All units meet mil·309S requirements. Special high preci' 
sion units, with aging characteristics up to 2 X 10-11 per day, .are . 
available in standard freqlJencies of 1, 2.5 and 5 MHz. 

CRYSTALS 

•• Also available in T·9 glass bulb. 

QUARTZ CRYSTAL 
HOLO-=:RS 

RH·6 (SS) 

RH·13 (SS) 

A·3 (CW) 

A·2 (CW) 
A·5 (CW) 

1128 

CW-Coldweld 

SS-Solderseal 

RH·18 (SS) 

RH·512 (SS) 

C(CW) DA (CW) 

Illustrations show actual sizes 

E·! (CW) 

E·2 (CW) 

8·5 (CW) E·3 (CW) 

REEVES-
HOFFMAN 

DIVISION OF DCA 
400 WEST NORTH STREET, CARLISLE, P A. 17011 ' 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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REEVES-HOFFMAN CRYSTAL FILTERS 
Note: The frequencies and bandwidths indicated are not to .be considered production limitations. Variations of 

these filters can be made over the frequency range of approximately 10 kHz to 30 MHz (or higher). 

REEVES-HOFFMAN CRYSTAL OSCILLATORS 
Note: Parameters shown are not production limitations. Custom designing is available from 1 Hz to 200 MHz. 

Stability, aging, output voltage, waveform, and environment to your specifications. 

eem/1969 ·See YELLOW SECTION for Local Offices, Phones 
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For 
up to the minute 
data 
about the 
latest 

Philamon 

-

INCORPORATED 

90 HOPPER STREET, WESTBURY. NEW YORK 11590 

Resonators & Oscillators 
Double & Single Pole 
Filters and 

. Optical Modulators 

Phone, 
Twx, 
or write 

Philamon® 
the one firm that has 
~pecialized since 1948 
in the development, 
design, and production 
of quality fork 
controlled devices ... 
offering service, 
welcoming specials, 
and delivering for 
industrial, military, or 
aerospace applications 

Phone 516-333-1700 
Twx 510-222-4749 
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SHEROLD FREQUENCY CONTROLS 
CRYSTALS 

PRECISION EXCEEDING MIL SPECIFICATIONS 
Advanced design .crystals in all frequencies, for military 
and commercial users. Sherold's complete research, de
sign and production facilities enable us to produce to 
the rhost exacting specifications in small quantities or 
high volume. Questions about selection, design, or special 
application are always welcome. 

SC-l00 
Freq. t 4-125 MC 

Range \ 

Subminiature hermeti
cally-sealed plated 
unit. Smallest space 
requirements of any 
hermetic crystal avail· 
able. Weight approxi· 
mately 1/25 ounce. 
Shown actual size. 

SC-l06 
Identical to SC·100 ex· 
cept designed for 
plug·in application 
with .040 diameter pin. 

SC-15 

SC-6 
Freq. ' 190 KC.125 MC 
Range ( 

Metal plated and hermetically 
sealed in military type HC·6/U 
holder. Very low resistance, low 
drift, rugged construction. Avai 1-
able in 25 military types. Shown 
here actual size. 

SC-8 
Identical to SC·6 except for 2·inch 
tinned wire leads for soldered-in 
applications. 

SC-17 

New popular TO-5 and "Flat Pack" Holders above give 
maximum feasibility for circuit board mounting. 

OTHER HOLDER STYLES ARE AVAILABLE 

MILITARY TYPES: MIL C 3098 
MOST CR TYPES, FREQUENCY RANGES 

AND HOLDER STYLES ---------------
RESISTANCE WELD SEALS 

COLD WELD SEALS 

0 

0 

0 

0 

0 

0 

CRYSTAL FILTERS; LC FILTERS; 
CRYSTAL DISCRIMINATORS 

Miniaturized crystal filters desigl]ed for use where ex
treme selectivity and stability must be combined' with 
minimum volume. Under one roof are facilities for 
designing and producing crystal filters as well as filter 
crystals. This assures fabrication of highly reliable crystal 
filters and discriminators. Sherold has also designed and 
is producing monolithic filters in volume. 

BANDPASS FILTER CRYSTAL DISCRIMINATOR 

'1\ I +360 

\ "" I +180 ... ,_.....,.>OIIC.,,. 
/ 

1\ 1/ I 
~ I 

15-1005 {} +05+10+1~ 
% DEVIATION FROM 8AND CENT[R FREQUENCY - to 

MODEL NO B·881 

0 

180 

360 

FREQUENCY DEVIATION IN f(C 
from 11.~ Me 

MODEL No. D-1I5M-40K. 

TYPICAL BANDPASS FILTERS 

~:~mNCY MINIMUM MAXIMUM 
6 DB BW 6 DB BW 

51i~~ M~~ LB~ ~~~ l~O ~~~ 
9.07 MHZ 3.5 KHZ 9 KHZ 
10.7 MHZ 13 KHZ 23 KHZ 
10.7 MHZ 240 KHZ 700 KHZ 
11.5 MHZ 36 KHZ 100 KHZ 
11.5 MHZ 36 KHZ 64 KHZ 
21.4 MHZ 18 KHZ 32 KHZ 

29 MHZ 30 KHZ 60 KHZ 
30 MHZ 100 KHZ 200 KHZ 
44 MHZ 40 KHZ 120 KHZ 

67.75 MHZ 65 KHZ 200 KHZ 
77.75 MHZ 65 KHZ 200 KHZ 

CRYSTAL DISCRIMINATOR 
MAXIMUM 

CENTER PEAK TO PEAK HARMONIC 
FREQUENCY BANDWIDTH DISTORTION 
11.5 MHZ ± 40 KHZ 2% 
11.5 MHZ ±100 KHZ 3% 

30 MHZ ±l00 KHZ 2% 

CASE SIZE 
~: 4X .x.", 
23h6xl x % 
IV2x 3Ax % 
l%x ?lax % 
23116X1x% 
23116 X 1 x% 
l%xYax% 
lSfax 1'8 X % 
115/'6X15t16X% 
43/'6xlx% 
23h6 X 1 X 3/4 
3,l1'1,Ih 
3 X I1f2x 1/2 

732 X 7 32 X 2 

17h2X 7132 X ¥2 

CASE SIZE 
PAx IV2x V2 
1~,11'1, 1'1 
1%xP/2XV2 

Have a need for IJNIJSIJAL LC FILTERS? 
• • • Contact us for IJNIJSIJAL DESIGNS 

SHEROLD CRYSTAL PRODUCTS GROUP 
!:\leo LABORATORIES, INC. 

1510 McGee Trafficway • Kansas City, Missouri 64108 • Phone: (816) 842-9792 • TWX: 910·771-2181 

SPECIFY SHEROLD FOR HIGH QUAL/TY ... PROMPT DEL/VERY 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1131 
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IF YOU'RE LOOKING FOR 
CUSTOM CRYSTAL OR TUNING 

FORK OSCILLATORS, 

With us, "custom" is customary. 
Sure, we have standard designs, but we start with these and adapt 

them to fit customer specifications exactly. 
This kind of capability is nothing new to us. We're fortunate to have 

on our design-engineering staff people who helped originate ideas and 
concepts like Temperature Compensated Crystal Oscillators. 

Today we make the broadest line of tuning fork oscillators in the 
industry, including Model 6205-the smallest, lightest unit on the 
market today. 

In conventional crystal oscillators we offer sub-miniature units with 
wide temperature ranges, outputs compatible with integrated circuit 
loads, and frequency ranges of less than one Hertz to 100 MHz. 

ElECTROMAGNETICALLY COUPLED 
TUNING FORK RESONATORS. 

Designed for use in oscillator circuits 
where frequency stability requires use 
of a mechanical resonator. Will withstand 
severe mechanical shock without cali
bration change. Resilient mounting clips 
provide vibration isolation. Hermetically 
sealed in drawn, cold-rolled steel cans. 

Mode1 256 Model 264 
Frequency, 360 Hz·800 Hz 800 Hz·2 KHz I KHz-4 KHz 
Accuracy, ±.05% Same ' Same 

Operating' 
Temperature, -55"C·IOO"C Same Same 
Size, 27/16" long Same I 15/16" long 

5/8" diameter 9/16" diameter 
*Closer tolerance Over narrower temperature ranges available. 

BLDG. 240, SANTA BARBARA AI RPORT 
P. O. BOX 368 
GOLETA, CALIFORNIA 93017 
(AREA CODE 805) 964-7791 

1132 

TUNING FORK OSCILLATOR 
FOR RUGGED ENVIRONMENT. 

Produces stable output frequency 
where reliable low frequency signals, 
small size and low weight are essenti,al. 
All solid state. For use in all military and 
aerospace environments. Performs 
function of frequency standard, time 
base generator, computer clock source, 
speed control reference source, pro
gram controller, or frequency coding. 
Frequency, 800 Hz-4,OOO Hz. 
Output, 8 V minimum peak to peak at 12 vdc supply, to 10 

K ohms, sine or square, with 10 microseconds 
maximum rise ~nd tall time. 

Physical 
Package, 1'/4" x 1'It' x 1'12", Stud mounted. Hermetically 

sealed, 

See YELLOW SECTION for Local Offices, Phones 

SUB-MINIATURE TUNING FORK 
OSCILLATOR. 

Tiny eleven-gram package c:Jmbines 
the advantages of ceramic transducers 
and modern integrated circuitry. Unit 
mounts by leads directly on printed cir
cuit board. Tuning fork element is 
mounted in silicon-rubber which pro
vides isolation from shock and vibration. 
Frequency, 
Output, 

Waveshape, 

2 KHz to 40 KHz. 
Logic "0", < +0,5 volts 
Logic "I", +4.0 ±0.5 volts 
Square 

Rise·Fall Time, Less than 5% of total period measured 
from 10% to 90% of maximum. 

Physical Package, \fa" square, Only 7/16" high when seated. 
Hermetically sealed, 

eem/1969 



YOU'RE LOOKING 
IN THE 

RIGHT PLACE. 
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Spectrum Technology, Inc. has acquired and is operating on a con
tinuing basis the Varo Time and Frequency business. All Varo standard 
designs and models shown here and the Varo Time and Frequency cus
tom design capability are now available from Spectrum Technology. 

Our tuning fork resonators designed for space and missile environ
ment have a MTBF of more than 400,000 operating hours. 

If you have a systems application that requires custom tuning fork 
oscillators, crystal oscillators, mil spec oscillators, or tuning fork resona
tors, but you don't know who to talk to, now you do. 

Us. 
Spectrum Technology, Inc. 

PRECISION OSCILLATOR. 

SUb-miniature tuning fork oscillator. 
Combines advantages of ceramic trans
ducers and modern integrated circuitry 
for high performance in a small package. 
Resonator element is mounted in silicon
rubber to provide isolation from shock 
and vibration. 

Frequency, 
Qutput, 

I KHz to 40 KHz without multipliers. 

1 volt rms miniml<m to 10,000 ohm load, 
sine. 

Physical Package, 2" x Z" x '/2" seated height. Lead mounted 
directly to printed circuit board. Hermeti· 
cally sealed. 

eem /1969 

TEMPERATURE COMPENSATED CRYSTAL 
OSCILLATORS. 

Designed for applications where no 
warm-up time or oven power is available, 
and minimal size and weight are impor
tant to the user. Termistor-varactor com
pensation networks and Silicon IC active 
devices provide optimum perfor
mance. Excellent long-term stability re
sults from use of glass-enclosed or cold 
weld quartz crystal. 

MODEL 7000 
Frequency, 10 KHz to 20 MHz 
Accuracy, ±J x 106 at +25"C 
Stability, To ±3 x 10' at O"C to 50"C 
Physical 2" x 2" x .63" Moy be mounted by its terminals on a 
Package, printed circuit board. Hermetically sealed. 

MODEL 7001 
Frequency, 100 KHz to 20 MHz 
Accuracy, ±I x 106 at 25"C 
Stability, To ±3 x 10' at O"C to 50"C 
Physical 2" x 2" x .75" Mounted by terminals on PGB. Her· 
Package, metically sealed. . 

MODEL 7002 
Frequency, 2.7 MHz to 20 MHz 
Accuracy, ±I d06 at +25"C 
Stability, To ±3 x 10' at O°C to 50"C 
Physical 2" x 2" x W' Can be mounted by terminals on PCB. 
Package, Hermetically sealed. 

See YELLOW SECTION for Local Offices, Phones 

SUB-MINIATURE CRYSTAL OSCILLATOR 
I.C. LOGIC CLOCK. 

This tiny oscillator supplies a clocking 
signal for use in digital computer appli
cations where space and power are lim
ited. Simple design allows use of premi
um quality components to attain high 
reliability. Can be used in high shock, 
high vibration environments, including 
aircraft, shipboard, oceanographic, mis
sile, or mobile. 

Frequency, 3 MHz to 100 MHz 
Accuracy, ±IO ppm at 25"C 

±50 ppm, -55"C to + 125"C 
Stability, ±I x 10'/24 hours at 25"C 
Physical .88" x .88" x .45" Can be mounted on printed circu it 
Package, board. Hermetically sealed. 

BLDG. 240, SANTA BARBARA Al RPORT 
P. O. BOX 368 
GOLETA, CALIFORNIA 93017 
(AREA CODE 805) 964-7791 

1133 



SECTION 2300 i4§"'ij,ffiN' 
STANDARD CRYSTAL HOLDERS & AVAILABLE FREQUENCY RANGES 

T 
~-B I 

TEDFORD 
CRYSTAL LABS., Inc. 
Since 1930, Tedford has been a 
steadily growing supplier of quartz 
crystals to the electronic industry. 
Now, with our new air conditioned 
facility, humidity-controlled areas 
and modern equipment, our capa
bilities are unsurpassed for the 
design and manufacture of high
reliability crystals for commercial 
and military applications. 

Tedford also supplies frequency 
control devices, filters and oscilla
tors, shown in section 2700 of 
EEM. 

Tedford manufactures low and 
high frequency quartz crystals in 
a range from 90 KHz to 210 MHz. 
Both standard and custom units 
in small or large quantities can be 
supplied for a variety of applica
tions. 

Dimensions of the holders below 
and the frequency ranges they 
can accommodate are indicated 
in the table to the right. 

TL-45 TL-60 TL-85 

Also available: 
CR-89/ U, CR-97! U, 
CR-98/ U, CR-IOO/ U, 
CR-105/ U, CR·106/ U, 
CR-I07/ U, CR-llO/ U, 

TL-!5 CR-11l/U, CR-114/U 

'Maximum frequency deviation from nominal 
frequency over operating temperature range. 
'Maximum frequency deviation over oper
ing temperature range with respect to meas
ured frequency at reference temperature. 
'Requires government approval on new equip
ment design. '±.OOl % from 0.485-0.5~O MHz. 

HOLDER CASE DIMENSIONS' TERMINATIONS 
FREQUENCY RANGE 

TEDFORO MILITARY A B C D E F (MHz) 
(MAX.) (MAX.) (MAX.) (±.008) (±.002) (MAX.) 

TL-10 HC-13/U 1.526 .757 .352 .486 .050 .248 0.09-0.25 TL·ll HC·34/U .030' 1.5002 
. TL-15 HC-6/U .050 .248 

TL-16 'HC-17/U . 775 .757 . .352 .486 .093 .447 0.20-210.0 
TL-ll HC-33/U .030 ' 1.5002 
TL-20 - .050 .248 0.20-0.80 
TL-21 - .690 .757 .352 .486 .093 .447 and 
TL-22 - .030 ' 1.5002 2.0-210.0 
TL-25 HC·14/U .050 .248 0.20-0.80 
TL-26 - .583 .757 .352 .486 .093 .447 and 
TL·27 - .030 ' 1.5002 2.0-210.0 
TL·30 - .775 .757 .352 .486 .050 .248 0.20-210.0 TL·31 .030 ' 1.5002 
TL-40 .775 .757 .240 .486 .050 .248 0.20~21O.0 TL·41 - ;030 ' 1.5002 

TL·45 HC-32/U .640 .567 .237 .275 .040 .248 1.50-210.0 TL-46 - 017 ' 1.5002 

TL·50 - .570 .567 .237 .275 .040 .248 1.50-210.0 TL·51 - .017 ' 1.5002 

TL-60 HC·25/U .530 .435 .183 .192 .040 .248 2.90-210.0 
TL-61 HC-18/U .017 ' 1.5002 
TL-65 - .450 .435 .183 .192 .040 .248 2.90-210.0 
TL·66 - .Oll' 1.5002 

TL·70 - .425 .435 .183 .192 .040 .248 5.0-210.0 
TL·71 - .017' 1.5002 

TL-85 HC-35/U .250 .390 Dia. .200 .0185' .600 5.0 210.0 

IFlexrble wire leads:. 2Mm,mum length. *DrmenslOns shown rn Inches. 

MILITARY CRYSTAL TYPES-CONTROLLED TEMPERATURE CONDITIONS 
FREQ. CAPACI- REF. FREQ. TOL.' STABILlTY2 
RANGE RESO- TANCE TEMP. PERCENT OPR.RANGE PERCENT 

MIL. TYPE HOLDER (MHz) MODE NANCE LOAD (pf) DC (±) °C (±) 

CR-26A!U HC·6/U 0.20·0.555 FUND. SERIES - 75±1 0.002 70 TO 80 0.0005 
CR-27A/U HC-6/U 0.80 - 20.0 FUND. PARALLEL 32:0±0.5 75±1 0.002 70 TO 80 0.0005 
CR-28A/U HC-6/U 0.80 - 20.0 FUND. SERIES - 75±1 0.002 70 TO 80 0.0005 
CR·32A/U HC-6/U 10.0 - 75.0 3RD,5TH SERIES - 75±1 0.002 70 TO 80 0.0005 
CR·35A/U HC·6/U 0 .. 80 - 20.0 FUND. SERIES - 85±1 0.002 80 TO 90 0.0005 
CR-36A/U HC-6/U 0.80 - 20.0 FUND. PARALLEL 32.0±0.5 85±1 0.002 80 TO 90 0.0005 
CR·42A/U HC-13/U 0.09 - 0.25 FUND. PARALLEL 32.0±0.5 75±t 0.003 70 TO 80 0.002 
CR-47A/U HC-6/U 0.19 - 0.50 FUND. PARALLEL 20.0±O.5 75±1 0.D02 70 TO 80 0.0005 
CR-59A/U HC-18/U 50.0 - 125.0 5TH SERIES - 85±1 0.002 80 TO 90 0.0005 
CR-61/U HC·18/U 17.0 - 61.0 3RD SERIES - 85±1 0.002 80 TO 90 0.0005 
CR-62/U HC-6/U 0.80 - 20.0 FUND. PARALLEL 32.0±0.2 75±1 0.001 70 TO 80 0.0005 
CR'65/U HC-6/U 10.0 - 61.0 3RD SERIES - 75±1 0.001 70 TO 80 0.00025 
CR-68/U HC·6/U 3.0' 20.0 FUND. PARALLEL 32.0±0.5 75±1 0.002 70 TO 80 0.0005 
CR·75/U HC·6/U 50.0 - 125.0 5TH SERIES - 75±1 0.001 70 TO 80 0.00025 
CR-84/U HC·25/U 17.0 - 61.0 3RD SERIES 85±1 0.002 80 TO 90 0:0005 
CR-104/U HC-33/U 0.2·0.58 FUND. PARALLEL 21.5±0.5 75±1 0.002' 70 TO 80 0.0005 
CR-109/U HC-25/U 10.0 - 11.5 FUND. PARALLEL 32.0±0.5 85±2 0.002 80 TO 90 0.0005 

MILITARY CRYSTAL TYPES-NON CONTROLLED TEMPERATURE CONDITIONS 
CR-18A/U HC-6/U 0.8 - 20.0 FUND. PARALLEL 32.0±0.5 0.005 -55 TO +105 
CR-19A/U HC-6/U 0.8 - 20.0 FUND .• SERIES - 0.005 -55 TO +105 
CR-25B/U HC-6/U 0.20 - 0.555 FUND. SERIES - O.OlO -40 TO +85 
CR-33A/U' HC-6/U 10.0 . 25.0 3RD PARALLEL 32.0±0.5 0.005 -55 TO +105 
CR-37A/U HC-13/U 0.09 - 0.25 FUND. PARALLEL 20.0±0.S 0.020 -40 TO +70 
CR-45/U HC-6/U 0.455 FUND. SERIES - 0.020 -40 TO +70 
CR-46A/U3 HC·6/U 0.20·0.50 FUND. PARALLEL 20.0±0.5 O.OlO -40 TO +85 
CR-52A/U HC-6/U 10.0 - 61.0 3RD SERIES - 0.005 -55 TO +lO5 
CR·54A/U HC-6/U 50.0 - 125.0 5TH SERIES - 0.005 -55 TO +105 
CR·55/U HC-18/U 17.0 • 61.0 3RD SERIES - 0.005 -55 TO +105 
CR-56A/U HC·18/U 50.0 - 125.0 5TH SERIES - 0.005 -55 TO +105 
CR·58A/U HC-17/U 0.8· 20.0 FUND. PARALLEL 32.0±0.5 0.005 -55 TO +105 
CR·60A/U HC-18/U 5.0·20.0 FUND. SERIES - 0.005 -55 TO +105 

0.010 -40 TO +70 
CR·63B/U HC·6/U 0.20 - 0.555 FUND. PARALLEL 20.0±0.5 0.D15 i-55 TO -40 

+70 TO +90 
CR·64/U HC·18/U 2.9 - 20.0 FUND. PARALLEL 30.0±0.5 0.005 -55 TO +105 

0.002 -40 TO +90 
CR·66/U HC·6/U 3.0· 20.0 FUND. PARALLEL 30.0±0.5 0.003 I-55 TO -40 

+90 TO +105 
CR-67/U HC-18/U 17.0 - 61.0 3RD SERIES - 0.0025 -55 TO +105 

0.002 -40 TO +90 
CR-69A/U HC-18/U 2.9·25.0 FUND. PARALLEL 30.0±0.5 0.003 ! -55 TO -40 

+90 TO +105 
0.002 -40 TO +90 

CR-76/U HC-18/U 17.0·61.0 3RD SERIES - 0.003 ! -55 TO -40 
+90 TO +lO5 

0.002 -40 TO +90 
CR-77 /U HC-25/U 17.0·62.0 3RD SERIES - 0.003 t -55 TO -40 

+90 TO +lO5 
CR-78/U HC-25/U 3.0 - 20.0 FUND. PARALLEL 30.0±0.5 0.005 -55 TO +105 
CR-79/U HC-25/U 5.0 - 20.0 FUND. SERIES - 0.005 -55 TO +lO5 

0.002 -40 TO +90 
CR·80/U HC-18/U 50.0· 125.0 5TH SERIES - 0.003 (-55 TO -40 

+90 TO +105 
CR-81/U HC-25/U 17.0 - 61.0 3RD SERIES - 0.005 -55 TO +105 
CR-82/U HC-25/U 50.0 - 125.0 5TH SERIES - 0.005 -55 TO +105 

0.002 -40 TO +90 
CR-83/U HC-25/U 50.0 - 125.0 5TH SERIES -

0.003 ! -55 TO -40 
+90 TO +lO5 

0.002 -40 TO +90 
CR·85/U HC-6/U 0.8· 20.0 FUND. SERIES -

0.003 (-55 TO-40 
+90 TO +105 

TED FOR 0 CRY S T Al LABORATORIES , INC. 
4914 Gray Road, Cincinnati, 
Phone 513/542-5555 

See YELLOW for Local Offices, Phones 

o hi 0 45232 
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• TOYO HCM FILTERS (high-frequency crystal mechanical filters) 

The Toyo HeM Filter is a bandpass filter combining the fundamental and inharmonic thickness-shear vibration 
of the AT-cut crystal resonator. Miniaturized and feather-weight, this ultra compact high-frequency crystal 
mechanical filter can be applied to integrated circuit modules, and its excellent selectivity makes it ideal for 
use in miniaturized communications equipment. 

FEATURES 
• Sharp cut·off characteristic • Wide temperature range (- 20'C to + 70'C or - 60'C to + 105°C) • Excellent temperature characteristics 

• Minimum insertion loss • Durability .·Compactness and feather·weight • Low cost 

Model Model 

10M-4A-l o 10M-4B-l 

Model 

21M-4B-l 

SPECIFICATIONS} 
Center Frequency: 

Ripple: 

Attenuation 'Guaranteed' 

..••.. 1O.7MHz 

.. less than 2dB 

... more than BOdS 

Pass Bandwidth: ('lOMAA·11 
... more than ±7.5KHz(6dBI '±15KHz(6dBI 
Stop Band Discrimination: 
... Iess than ± 15KHz (60dBI '",30KHz (60dBI 

± 20KHz (BOdBI '± 40KHz (BOdBI 
Insertion Loss: 
... Iess than 4dB 
Nominal impedances 
... 3KO 

SPECIFICATIONS: 
Center Frequency: 

............ 2l.4MHz 
Ripple: 

• 3dB 

, 5KO 

... Iess than 2dB 
Attenuation Guaranteed" 
.......................... more than 80d8 
Pass Bandwidth: 
................................ more than ± 7.5KHz (6dBI 
Stop Band Discrimination: 

.......... Iess than ± 15KHz (60dB) 
less than ± 20KHz (BOdBI 

Insertion Loss: 
........ Iess than 4dB 

Nominal Impedances: 
.................. 9Bon//1pF 

• TOYO QUARTZ 

, ATT IdB) 

--' -90 - , 
I 

\ I ,. 
\ 

80 
I I 

\ 
70 

---AA I I 
EO -AS , I I 
50 

\ I I 40 , I 
30 
I 

20 
\ I I 

\ ~L I 

80604020020406080 
lO.7MHz KHz 

Top in Quality, Low Cost and Ready Supply! 

L 
0_3+ 

Size in mm 

Table 

Case Code L W H A 

H-3 15 12 15 9.0 
H-4 1B.5 12 15 13.4 
H-5 23 12 15 17.B 
H-6 2B 12 15 22.2 
H-1 11.0 B.5 11.5 3.7 

--;;Ib-
Size in mm 

TOYO QUARTZ, the product of TOYO's many years of experience in quartz crystal manufacture, comes in various types and 
sizes for easy adaptation by the customer to fit his requirements. Although manufactured primarily for use in electronic 
communications equipments; especially in oscillators, TOYO QUARTZ is also suitable for optical applications particularly 
since its optical characteristics are superior to those of natural crystal. 

TOVOCOM 
TOVO COMMUNICATION 
EQUIPMENT CO_, LTD_ 

eem /1969 

Synthetic Quartz (Toyo Quartz) 

EXPORT DEPARTMENT: 
TORANOMON BLDG., 
15, SHIBA-TORANOMON, MINATO-KU, 
TOKYO, JAPAN. 
CABLE: EXPORTOYOCOM TOKYO 

See YELLOW SECTION for Local Offices, Phones 1135 



MODEL CO·204 CO·203 CO·202 CO·201 CO·214 CO·213 CO·212 CO·211 CO·223 CO·222 CO·221 

AGING RATE IxI0-9/day 3xlQ-9/day 5xlO-9/day lxIO-8/day lxlO-S/day 3xI0-S/day 5xI0-S/day IxlO-7/day 2xlO-8/day 5xI0-8/day IxlO-7/day 

TEMPERATURE DOC to +50°C: ±5xlO-9 
-20°C to +70°C: ±lx10-B 
-55°C to +80°C: Optional 

O°C to +50°C: ±5xIO·8 
_55°C to +75°C: Optional 

O°C to +50°C: ±lxlO·7 
-55°C to +80°C: Optional 

FREQUENCY 1-15 MHz (lower and higher frequencies with 500 KHz to 50 MHz (lower frequencies with Up to 125 MHz 
inclusion of dividers or multipliers; have de- inclusion of dividers) 
livered units with output as low as 1 KHz) 

INPUT VOLTAGE Oscillator: 5-32 VDC Oscillator: 5-32 VDC Oscillator: 20-32 VDC 
Oven: 5-32 VDC or 115 VAC . Oven: 5-32 VDC or 115 VAC Oven, 20-32 VDC 

OVEN CONTROL Proportional (integrated circuit) Proportional 

SIZE 2"x2"x4"; octal plug-in (Other configurations 2"x2"x3"; octal plug-in (Other configurations 

Proportional (integrated circuit) 

2"x2"x4"; 7 pin header and rf 
cO[1nector available) available) I 

MODEL CO·251 CO-252 CO-232 CO-233 

-------------------
FREQUENCY 250 KHz to 10 MHz FREQUENCY 0.1-25 MHz 3·25 MHz 25·125 MHz 

TEMPERATURE O°C to 50°C: _20°C to +70°C: TEMPERATURE Standard: 0° to +70°C: ±.0025% 
-I Option: _55°C to +8SoC: ±.OO5% ±Ixl()-o ±lxl()-o 

AGING lxl()-O/year lxlO-6/year 

OUYPUT I vrms into IK (logic level optional! 

-2 Option: -5SoC to +IOSoC: ±.OOS% 

OUTPUY DlL/TTL OlL/TTL Srnw into ~O!l 

INPUT S-32 VOC SVOC IS·30 VDC 
INPUY 5·32 VDC @<10 rna 12·32 VDC 02<10 rna 

SIZE !1h"xIV2"x'h" l"xl"xVz" I Vz"xlVz"x%" 
SIZE 

1136 

MODEL 

AGING RATE 

FREQUENCY 

LEVEL 

TEMPERATURE 

INPUT 

FS·321A CO·243 

5x1Q-IO / day at shipment; 
lxIO-IO/day typical after six months 

5 MHz, I MHz & 100 KHz 5 MHz 

1 vrms into 50 ohms 

DoC to 50°C: ±3xIO-1O 

115/230 VAC or 22-30 VDC 
22·30 VDC; includes 
rechargeable battery 

for 40 hours 
of operation. 

FREflUENCY 

YCXO RANGE 

LINEARITY 

TEMPERATURE 

SIZE 

I MHz 100 MHz 

±O.l% ±lxlD-S 

S% 5% 

O·SO°C: _20°C to +65"C: 
±.005% ±5xlD-7 

2"x2"xl" 2"x2"x4" 

eem/1969 



AUDIO 

VIDEO 

IF-RF 

MICRO· 
WAVE 

DIGITAL 

OPTICAL 

SECTION 2350 

DELAY LINES 
Andersen designs and develops many more different types 
of delay devices (including optical and microwave) than any 
other concern. 

Andersen is the only firm producing delay devices for the 
entire range of frequencies. (DC through 5200 GHz.) 

Andersen is the sole maior manufacturer of delay devices 
specializing in signal processing systems. 

Andersen supplies a substantially greater volume of delay 
equipment than any other source. 

TYPICAL APPLICA nONS 

Sonar, voice equalization, ASW sensors. 

Radar-sonar signal processing, comb 
filters, correlation, ca ncelling, television 
broadcast, delay equalization, field stor
age, signal sycnchronization. 

Non-dispersive: MTI, clutter cancellation, 
coherent integration, target simulation, 
range marKers, Godeds equence proc~ 
essing, transversal equalizers, receiver 
gain control versus time, time multiplexing 
correlation. Dispersive: Pulse expansion
compression systems, spectrum anal-y 
zers, "panoramic receIvers, doppler 
estimators. 

Non-dispersive: ECM, ECCM, radar proc
essing and checkout systems, fusing, al
timeters, transponders. Dispersive: High 
resolution pulse compression and similar 
wide ba nd signa I processing. 

Deltics, delta modulators, spectrum a
nalysis, matched filters, serial memories, 
scratch pad, refresh, buffer storage, 
A-D conversers ion. 

Laser modulation, Q switches, mode 
lockers, beam deflectors, optical signal 
processing, cross and auto correlation, 
ra dar pulse com p ress-io n -expa nsio n 
matched filters, spectrum and Fourier 
analyzers, acousto optical continuously 
variable and multi-tapped delay lines. 

RANGE OF PARAMETER 

1 msec to 1 sec delay, balance or unbal 
anced. Typical delay-bandwidth products 
~Ri.~.40. Impedances from 100 to 1000 

Lumped constant lines with delay-BW 
products of 40 to 60, delays from 1 nsec 
to milliseconds. Quartz lines with CF to 
150 Mhz and delays to 4000 msec. Electri
cally variable delays of 0.1-100 usee with 
delay-BW product of 15. 

CF to 150 Mhz, BW to 50% of CF. Delay 
4000 usec in single unit, longer when used 
in cascade. Products always offered with 
unity. gain. 

CF UHF through X-band, delay 200 nsec 
to 10 usec. BW to 500 Mhz. Pulse-com· 
pression ratios to 500 to 1. 

Wiresonic: CF to 2 Mhz, storage 20,000 
bits8er unit. Glass: CF to 20 Mhz, storage 
450 bits per unit. Quartz: CF to 40 Mhz, 
storage 30,000 bits per unit. 

CF 0.1 Mhz to 12 Ghz. BW octave or 
greater. Modulation to 4 Ghz. T ime·BW 
products to 20,000 Mhz-useconds. 
Spectral ranges from UV to I R. 

NEWEST DEVELOPMENTS and 
UNIQUE CHARACTERISTICS 

Delay-BW products up to 60 or more for 
fixed lines, and 15 or more for electrically 
variable lines. Extremely low attenuation 
for delay-BW of 40 max, e.g. 0.001 db per 
usec max. For higher delay-BW 0.01 db 
per usec max. extremely low frequcy 
ripple, better than 1%. Phase response 
and group delay to better than 1% at 3 db 
response. 

High fidelity storage of one full field of TV 
signal. Variable delay of full 3600 of 
chrominance. EVDL's with improved group 
delay and response characteristics 
meeting video color standards. 

Short delays with low spurious. e.g., 1 usec 
delay, 48 db spurious at 60 Mhz. Wider 
BW, e.g., 65% at 60 Mhz CF. Flat amplitude 
response e.g., plus or minus 0.2 db 30% 
BW 60 Mhz CF. VSWR across BW e.g., 1.3 
to 1 nom 50 ohms. 

10 db insertion loss at 500 Mhz, delays to 
10 usec at X-band. Dispersive lines with 
500 Mhz Bw, .5 usec dispersion. Trans
ducer peak power capability to 50 watts, 
average power 2 watts. 

Dual channel, 35 Mhz memory in single 
small package. Low cost high capacity 
temperature compensated multi-line 
packages. Lowest cost per bit in compari
son with ferrites and MOS. Highest bits 
per cubic inch. Lowest power dissipation 
per bit. 

High efficiency, high power broad band 
transducers, IR modulation Stable, high 
rep rate Q switches, liquid cooling for high 
power, compact solid state designs. 

signal 
• processIng 

equiplllent 
ANDERSEN 
LABORATORIES, INC. 
1280 BLUE HillS AVENUE • BLOOMFiElD, CONN. 06002 • 203·242-076l 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

Andersen is also the leading 
producer of delay oriented 
signal processing systems 
for broadcast, computer and 
radar fields. 
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.ALLEN .AVIONICS, INC. 
255 EAST SECOND STREET· MINEOLA, NEW YORK 11501 • 516-747-5450 

LUMPED CONSTANT DELAY LINES 

CUSTOM-BUILT 
Allen Avionics, Inc. manufactures a wide 
variety of delay lines to customers' specifi· 
cations. The following specifications encom· 
pass areas in which we normally work. If, 
however, your requirements fall outside of 
the following parameters, we would still be 
interested in hearing from you. 

TYPE 
"NY" 

RANGE - Delay times from 3 nanoseconds through audio ranges are available. 
TIME DELAY/RISE TIME RATIO - Time delay to rise time ratio to 300/l. 
CONSTRUCTION - Units are hermetically sealed in metal cans with glass to metal terminals. 

Epoxy encapsulated units are also available. 
SIZE - Sizes are available from o/s x o/s x .450 inches. 
TOLERANCE - Normal tolerance on time delay is 5%. In most cases tolerances of 1% 

can be held. 
TEMPERATURE - Most of our lines are manufactured to 50 partsl millionl degree C from minus 

55 degree C to 105 degree C. 
SALT SPRAY & HUMIDITY - No problem is encountered here due to the complete seal and the 

utilization of special paints. 
SHOCK & VIBRATION....:. Units are foamed in hermetically sealed cans which enables, them to 

meet military specifications. 
DELIVERY - Prototypes of special lines can often be delivered in a week or two. 

Our engineering staff is always available to help with any delay line and application problems. 

TYPE 

N 

A 

C 

P 

a" 

NV 
B 

L 

STOCKED DELAY LINES FROM 20 NANOSECONDS 
TO 1000 MICROSECONDS 

TIME DELAY 
IMPED· TO RISE 

TIME DELAY ANCE TIME RATIO SIZE 

20, 30, 40, 50, 60, 70, 80, 100 rl 3.5 to 1 5/8" X 5/8" X .450" 90, 100 ns. 
0.1, 0.2, 0.3, 0.4, 0.5 p,s. 500 rl 

3.5 to 1 %" X 5/8" X .450" 
0.5, 0.6, 0.7, 0.8, 0.9, 1.0 p,s. 1000 rl 
.4, .5, .6, .7, .8, .9, 1.0, 1000 rl 5 to 1 6/10" X 112" x 2" 1.1, 1.2 p,s . 
. 2, .3, .4, .5, .6, .8, 1.0, 1.2, 500 rl 5 to 1 6/10" x 112" x 2" 1.6, 2.0 p,s . 
. 2, .3, .4, .5, .6, .8 IJ-S. 100 a ---
.1, .2, .3, .4, .5, .6, .8, 1.2 p,s. 500 rl 5 to 1 1~." X 4.9" X .550" 
.2, .3, .4, .5, .6, .8, 1 p,s. 1000 rl 
10 to 100 ns. in 10 ns. steps 100 rl 5 to 1 .675" X 1.30" x .735" 
5, 10, 15 p,s. 1000 rl 5 to 1 112'! X 13/a" x 31/8" 
25, 75, 200, 250 p,s. 250 rl 
50, 150, 400, 500 p,s. 500 rl 5 to 1 2112" X 4'12" x .8" 
100, 300, 800, 1000 p,s. 1000 rl 

* Since the QUick Line IS a tapped module consisting of 10 sectIOns, the tap Increment of any module can be 
determined by dividing the module time delay by 10. Modules of the same impedance can be put together 
in groups of 1, 2, 3 and 4 to achieve different time delay and rise time combinations. 

STANDARD MINIATURE DELAY LINES 

L Dim. A Dim. 
Inches ±.OO5 

1.5 1.140 
2.0 1.640 
2.5 2.140 
3.0 2.640 
3.5 3.140 
4.0 3.640 

All delay lines are 100% tested for delay time, rise time, 
attenuation, and impedance before and after potting, and again 
before shi pment. 

Construction: Hermetically sealed in metal case and 
potted in epoxy resin. 

Mounting: 4/40 studs. 

Terminals: 4 glass he.aders. 

Finish: Military Gray. 

D. C. working Yoltage: 300. 

D. C test Yoltage: 601). 

Temperature: from _ 55 to 1050C .005%/oC. 

Impedance toleranc~: ±10% 

Td. 
Td. Tol. 
(p,s) % 

.1 10 

.15 10 

.16 10 

.2 10 

.2 10 

.24 10 

.24 10 

.25 10 

.3 5 

.3 10 

.3 10 

.32 10 

.35 10 

.36 10 

.36 5 

.4 5 

.4 10 

.4 10 

.4 10 

.45 5 

.48 10 

.48 10 

.5 10 

.54 5 

Tr. Att. Lgth. Part 
(p,s) % In. No. 

.030 5 1.5 5XP1 

.045 5 1.5 5XP15 

.033 5 2 8XP16 

.059 5 1.5 5XP2 

.036 10 2.5 10XP2 

.049 5 2 8XP24 

.037 10 
"":--
3 rT2XP24" 

.074 5 1.5 5XP25 
.040 15 3.5 15XP3 
.053 10 2.5 10XP3 
.089 5 1.5 5XP3 
.066 5 2 8XP32 
.104 5 1.5 .5XP35 
.056 10 3 12XP36 
.041 15 4 18XP36 
.043 15 4 20XP4 
.071 10 2.5 10XP4 
.082 5 2 8XP4 
.1l8 5 1.5 5XP4 
.059 15 3.5 15XP45 
.074 10 3 12XP48 
.098 5 2 8XP48 
.088 10 2.5 10XP5 
.061 15 4 18XP54 

Td. 
Td. Tol. 
(p,s) % 

.56 10 

.6 5 

.6 5 

.6 10 

.6 10 

.64 10 

.7 
~ [-150 

.72 10 

.75 5 

.80 5 

.80 10 

.84 10 

.9 5 

.9 5 

.96 10 
1.00 5 

ru;5 5 
1.08 5 
1.2 5 
1.26 5 
1.4 5 
1.44 5 
1.6 5 

100, 500 & 1,000 ohm Impedance. 
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Tr. Att. Lgth. Part 
(p,s) % In. No. 

.115 5 2 8XP56 

.064 15 4 '2QXP6 

.078 15 3.5 15XP6 

.093 10 3 12XP6 

.106 10 2.5 10XP6 

.131 5 2 8XP64 

.123 10 2.5 10XP7 

.081 15 4 18Xpn 

.111 10 3 12XP72 

.098 15 3.5 15XP75 

.085 15 4 20XP8 

.141 10 2.5 10XP8 

.130 10 3 12XP84 

.117 15 3.5 15XP9 

.101 15 4 
~~~i~ .148 10 3 

.10p 15 4 20X1 

.137 15 3.5 15X1P05 

.121 15 4 18X1P08 

.127 15 4 2-QXiP2 

.141 15 4 18X1P26 

.148 15 4 20X1P4 

.161 15 4 18X1P44 

.169 15 4 20XIP6 
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SPIRADEL®* MINIATURE FIXED DELAY LINE 

FOR IMMEDIATE DELIVERY! 

SPIRADEL® is a small diameter, distributed constant fixed 
delay line, featuring higher delay to rise time ratio and excel
lent pulse fidelity_ Its new shape offers greater package design 
versatility than most other delay lines available, and the entire 
unit is encapsulated for maximum environmental protection_ 

The SPIRADEL line covers a delay range of 100 to 1000 nano
seconds, and delays may be selected in 10 nanosecond incre
ments within the range, although 50 nanosecond increments 
is standard_ The standard impedance for all models is 325 
ohms ±10%_ Any impedance from 200 to 600 ohms is avail
able on special order_ Standard delay tolerance is 5%, although 
tighter tolerances can be held on special order. 

SPIRADEL units are designed for operation from -55°C up to 
+105°C_ 

Bandwidth is from DC to the frequency f = _35/ rise time_ 

SPECIFICATIONS 
Rise Time Delay to 

Time Delay (Nanoseconds) Rise Time Bandwidth Attenuation 
(Nanoseconds) Maximum Ratio, Min_ Min_ (mc) Max_ ('Yo) 

100 12 8.3/1 29.2 15 
150 14 10.7/1 25_0 15 
200 17 11.7/1 20.6 15 
250 19 13_1/1 18.4 20 
300 21 14.3/1 16.7 20 
350 23 15.2/1 15.3 20 
400 24 16.7/1 14_6 25 
450 26 17.3/1 13.5 25 
500 28 17_8/1 12.5 25 
550 29 18.9/1 12_1 25 
600 31 19.4/1 11.3 25 
650 33 19.7!1 10_6 25 
700 34 20.6/1 10.3 30 
750 35 21.4/1 10.0 30 
800 37 21.6/1 9_5 30 
850 39 21.8/1 9_0 30 
900 41 22.0/1 8.5 30 
950 43 22.1/1 8.1 30 

1000 45 22_2/1 7.8 30 

TO ORDER STANDARD UNIT SPECIFY SPIRADEL & TIME DELAY 

DELAY 

*Patented and patents applied for. 

I 

11 

-

- . 
..... 

-< 
< I • 

Actual oscilloscope presentation photo of input and 
output pulses of 100 ns_ Spiradel, illustrating 
excellent pulse fidelity_ 

Time Delay HA" 
(Nanoseconds) 

100-200 1.2" .400" 

205-420 1.6" _600" 

425-1.00 2.5':' 1.050" 

3 PINS .040 DIA. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1139 
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TV LINE EQUALIZER 

TYPE AV-535 
THE ALLEN AVIONIC'S AV-535 EQUALIZER IS DESIGNED 
TO COMPENSATE FOR LOSSES IN RG-ll/U (75 OHM) 
CABLE AND ITS EQUIVALENTS. THE UNIT IS CAPABLE 
OF EQUALIZING 50 TO 300 FEET IN 50 FOOT 
INCREMENTS. 

Terminals on mounting surface are so 
arranged to provide for simplified 
strapping for compensation of different 
cable lengths. All units are foamed and 
hermetically sealed in steel cans. 

IMPEDANCE: 75 ohms ±2 ohms to 8 megs. 

ATTENUATION OF CABLE PLUS EQUALIZER: 3 db. 

Attenuation of equalizer alone is as shown in the 
following table: 

Feet 0.1 me 2 me 4me 8 me 
50 2.97 db 2.86 db 2.79 db 2.67 db 

100 2.93 2.68 2.53 2.27 
150 2.90 2.51 2.28 1.88 
200 2.86 2.35 2.03 1.52 
250 2.82 2.19 1.82 1.21 
300 2.78 2.02 1.58 0.86 

TOLERANCE: ±.07 db. 

SIZE: 2 x 3'12 X 5 inches (not including mounting 
stud length). 

MOUNTING CENTERS: 1'12 x 3 inches. 

STUD SIZE: 8/32 )( 1/2 inch long. 

PULSE & VIDEO DELAY LINE 

1140 

TYPE AV-397 
These delay lines are designed to be used with any 75 ohm system for either pulse 
or video delay. Although intended primarily for equalizing the delays in various 
lengths of coaxial cable, the line can be used wherever any delay from .025 p.s. to 
2.075 p.s .. is needed. The delay is changed by adding individual lines of various delays 
to give the desired total delay. 

Each type AV-397 delay line consists of seven individual delay lines each having 
its own input and output terminals. Each of these seven lines may be used individu
ally or collectively. By connecting the output of one to the input of another, 83 
different time delays are available in .025 p.S. steps from .025 p.S. to 2.075 p.S. The 
delay of each individual line is marked between its input and output terminals. The 
total time delay is the sum of the delays of the individual lines that are connected. 

Distortion with a normal TV type pulse is well under 2% and not normally visable. 
Using the full delay of 2.075 p.S., the response to video is down by 3 db at 5 
megacycles. 

MAXIMUM DELAY: 2.075 microseconds ±3% variable in .025 microsecond steps from 
.025 microseconds to 2.075 microseconds. 

TIME DELAY OF INDIVIDUAL LINES: 1, .5, .2, .2, .1, .05, .025 microseconds. 

RISE TIME FOR ENTIRE LINE: .06 microseconds maximum. 

FREQUENCY RESPONSE: 3 db down at 5 megacycles for 2.075 microseconds delay. 

DISTORTION: 2% maximum with .2 microsecond input pulse. 

IMPEDANCE: 75 ohms ±5%. 

DC WORKING VOLTS: 300. 

TEMPERATURE COEFFICIENT: 50 parts/miliion/Co from -55°C to 105°C. 

ATTENUATION: 7% maximum for 2.075 microsecond delay. 

MECHANICAL: Hermetically sealed in a steel can 2" x 2V2" X 5V2", painted gray with 
black identification markings, and using 10/32 x 1/2 inch studs spaced on 1V2" x 2" 
centers for mounting. 

See YELLOW SECTION for Local Offices, Phones eem/1969 



.ALLEN .A VIONICSt INC. 
255 EAST SECOND STREET • MINEOLA, NEW YORK 11501 • 516 -747-5450 

LUMPED CONSTANT DELAY LINES 

HIGHEST T:~~ ~~~~YRATIO EVER BUILT! 

Series "HF" HIGH FREQUENCY 
The HF Series in most cases will serve as 

more than adequate electrical replacement 
for coaxial cable. The inconvenience of han
dling and storing cable will thus be elimi
nated. Standard impedances of 50 and 75 
ohms are available. Units are normally sup
plied with BNC connectors. Tapped lines and 
time delays other than those shown below 
can be supplied. 

50/1 RATIO 
ATTENUATION 9 db MAXIMUM 

SIZE 2112" x 4'/2" x 12" 

Time Delay 
Microseconds 

.5 

.6 

.7 

.8 

.9 
1.0 
1.25 
1.5 
1.75 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
4.75 

Rise Time 
Microseconds 

Maximum 
.010 
.012 
.014 
.016 
.018 
.020 
.025 
.030 
.035 
.040 
.050 
.060 
.070 
.080 
.090 
.095 

Bandwidth 
(3 db) 

Megacycles 
36.0 
30.0 
25.7 
22.5 
20.0 
18.0 
14.4 
12.0 
10.3 
9.0 
7.2 
6 
5.15 
4.5 
4.0 
3.8 

75/1 RATIO 
ATTENUATION 12 db MAXIMUM 

SIZE 3 1/2" x 41(2" X 12" 

1.5 .020 18 
1.75 .023 15.4 
2.0 .027 13.5 
2.25 .030 12.0 
2.50 .033 10.8 
2.75 .037 9.8 
3.0 .040 9.0 
3.25 .043 8.3 
3.50 .047 7.7 
3.75 .050 7.2 
4.0 .053 6.75 
4.25 .057 6.35 
4.50 .060 6.0 
4.75 .063 5.7 

100/1 RATIO 
ATTENUATION 15 db MAXIMUM 

SIZE· 3112" x 6 112" x 1 &" 

2.0 .020 18 
2.25 .023 16 
2.5 .025 14.4 
2.75 .028 13 
3.0 .030 12 
3:25 11.1 
3.5 .035 10.3 
3.75 .038 9.6 
4.0 .040 9 
4.25 .043 8.48 
4.5 .045 8 
4.75 .048 7.58 

eem/1969 

These Delay Lines have the highest ratio of 
time delay to rise time that has ever been 
built in a lumped Constant Line. Unlike other 
types of high ratio lines, the lumped Con
stant Delay line has a passband from D.C. to 
its cutoff frequency and maintains a constant 
delay over these frequencies. These lines are 
also unique in .that they offer relatively low 
insertion loss. 

Series "HR" 

1 MICROSECOND PER DIVISION 
(5 Microseconds Delay - .05 Microsecond Rise Time) 

100/1 RATIO 
ATTENUATION 8 db MAXIMUM 

SIZE: 2'12" x 41h" x 12" 

Time Delay Rise Time Bandwidth Imped-
Micro- Micro- (3 db) ance 

seconds seconds MeglCycles Ohms 

5 .05 7.2 50·100 

6 .06 6.0 50·100 

7 .07 5.15 50-100 

8 .08 4.5 50-100 

9 .09 4 50·100 

10 .1 3.6 50-100 

15 .15 2.4 50 

20 .20 1.8 50 

25 .25 1.44 50 

30 .3 1.2 50 

35 .35 1.03 50 

40 .40 .9 50 

45 .45 .8 50 

50 .50 .72 50 

130/1 RATIO 
ATTENUATION 9 db MAXIMUM 

SIZE' 3'12" x 4'12" x 12" 

5 .039 9.36 50 

10 .077 .4.68 50-100 

15 .116 3:11 . 50-100 

20 .154 2.34 50 

25 .193 1.86 50 

30 .232 1.55 50 

35 .271 1.33 50 

40 .308 1.17 50 

45 .34/1 1.035 50 

50 .387 .930 50 

60 .462 .780 50 

75 .580 .620 50 

90 .693 .520 250 

100 .770 .468 250 

See YELLOW SECTION for Local Offices, Phones 
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This group of lines is characterized by tight 
time delay tolerances, low pulse distortion, ex
cellent phase linearity and good temperature 
stability. 

For laboratory use, any time delays from In
microseconds to 100 microseconds can be built 
into variable decade instruments with ratios of 
over 100/1. These units could have a resolu
tion of up to 1/5000 of the total delay. 

Series "YHR" 
The "VHR" Series have a characteristic imped· 

ance of 50 ohms. While the units listed are 
standards, we can manufacture the "VHR" Lines 
to your exact delay specifications. 

These units are hermetically sealed in a metal 
can 31f2 x 61f2 x 16 inches, with four 114 x 20 
studs on the 61f2 x 16 inch surface. 

Two INC connectors are located on the 31f2 x 
61f2 inch surface for input and output connections. 
Variable Decade Delay Units can be manufactured 
for laboratory use from the "VHR" Lines. 

200/1 RATIO ATTENUATION 18 db MAXIMUM 
10 .050 
15 .075 
20 .100 
25 .125 
30 .150 
35 .175 
40 .200 
45 .225 
50 .250 
55 .275 
60 .300 
63 .315 
65 .325 
70 .350 
75 .375 

250/1 RATIO ATTENUATION 20 db MAXIMUM 
20 .080 
25 .100 
30 .120 
35 .140 
40 .160 
45 .180 
50 .200 
60 .240 
63 .252 
65 .260 
70. .. 280 
80 .320 
90 .360 

100 .400 
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DELAY LINE SYNTHESIZERS 

A primary use is to experimentally de· 
termine the exact requirements of a 
delay line in order to avoid over
specifying. A safety factor of 50%, 
caused by not knowing the exact 
required rise time, results in approxi
mately 280% increase in cost, size and 
weight. In addition, the added com
ponents reduce the reliability to 1!J of 
the original. 

Any delay output of the Synthesizer 
is the summation of individual lines. 
It is not the result of a tapped line. 
This feature is an important factor in 
eliminating undesirable reflections in 
the output pulse. 

The rise time control filter (Fig. 1) is 
especially designed to give a flat re
sponse to a pulse input with the only 
effect being a change in rise time. The 
filter may be used alone in any other 
application where it is desired to slow 
the rise time of a pulse by a known 
amount while still maintaining sym
metrical wave form without ringing. 

When a line with almost no ripple or 
distortion is required, the rise time con
trol may be used with only a slight 
decrease in rise time to obtain the 
pulse pictured in Fig. 2. 

Model 73·11 
The Model 73-11 Synthesizer can be used in any bread
board circuit where a time delay of up to 11 microseconds 
is required. The 50 ohm input allows for direct impedance 
match to the output of most pulse generators. 

The basic delay line finds general use in the lab in such ap
plications as delaying the sync on sampling scopes so that 
the output of delay lines may be observed, or in any applica
tion where the internal delay of the scope is not sufficient. 

The filter may be used alone to control the rise time of 
pulse generators which are too fast for the application 
at hand. 

Time Delay: 

Rise Time 
of Delay lines: 

Impedance: 

Rise Time 
Control: 

Rise Time Control 
Tolerance: 

From .025 microseconds to 11.075 
microseconds in ,025 microsecond in
crements. 

@ maximum delay: .22 p,S. See graph. 

50 or 73 ohm input or output -
switch controlled. 
Rise time 0.01 microseconds to 1.1 
microseconds in .01 microsecond in
crements. 

5% 

Model 500·63 
The Model 500-63 Synthesizer can be 
used in any breadboard circuit where 
a time delay up to 63.5 microseconds 
is required. The 500 ohm input allows 
for direct impedance match to transis
tor circuits. 

From .5 microseconds to 63.5 micro
seconds in .5 microsecond increments. 

@ maximum delay: .8 p,S. See graph. 

500 ohms 

Rise time .1 microseconds to 11 micro
seconds in .1 microsecond increments. 

10% 

FIG. 1 
Output of rise time control 

.2511 .8 - ~ 
... :gz .2 Rise time at w C 
~ ~z ;::: 8 .15 different delays ;:: § 
w ~ .1 for baSic ~ ~ h+--!-+--+-+--+--!--4 
~ ~ . delay line. ii: 13 ~-+--!-+--+-+--+--!--4 
~ .05 
~ ~ ...... -'---1_-'--'-_.1..--'---'---' 

o 2 4 6 8 10 12 8 16 24 32 40 48 56 64 
TIME DELAY (MICROSECONDS) TIME DELAY (MICROSECONDS) 

FIG. 2 
Effect of rise time control on distortion 

Independent control of time delay and rise time is available to experimentally determine 
required time delay and rise time for minimum size, weight, cost and for maximum reliability. 

VARIABLE DELAY LINE - MODEL 500·31.5 
Model 500·31.5 is a switch variable time delay unit 
consisting of 6 individual de·lay lines. The time delays 
of these individual lines are so arranged that by 
switching in one or more lines 63 different !lelays can 
be obtained. These delay times range from .5 micro
seconds to 31.5 microseconds in .5 microsecond steps. 
Since the delayed output pulse is always the addition 
of individual lines, it is free of distortions that are 
caused by reflections from tapped lines. At total delay, 
the unit has a time delay to rise time ratio of greater 
than 48 to 1. Because the unit has an input and output 
impedance of 500 ohms, it is well matched to the 
impedance of most transIstor circuits. The wide range 
of time delays coupled· with the high time delay to rise 
time ratio and the impedance make for an extremely 
useful test instrument. 

VARIABLE DELAY LINE - MODEL 75·2 

Time Delay: 

Delay Tolerance 
@ Maximum 
Setting: 
Time Delay of 
Individual Lines: 

Rise Time: 

Impedance: 
Attenuation: 

Distortion: 

D.C.W.V.: 
Size: 

MODEL M.ODEL 
500-31.5 75-2 

From .5 to 31.5 ,"s. From .025 to 2.075 ,"S. 
in .5 ,"S increments. in .025 '"S. increments. 

1% 3% 

.5, 1, 2, 4, 8, 16 ,"S. .025, .05, .1, .2, .2, 
.5, 1 '"s. 

.65 ,"S. max. for .06 ,"S. max. @ max. max. delay. See 
graph. delay. 

500 ohms 75 ohms 
20% max. 7% max. 

2% max. with .2 ,"s. 2% max. with 
input pulse. input pulse. 

.2 p,s. 

300 300 
7" x 8" x 8" 7" x 8" x 8" 

GRAPH OF MODEL 500-31 
Model 75-2 consists of seven delay lines each having 
its own switch. The time delay is changed by switch
ing one or more individual lines in series. The delayed 
output is always the summation of individual delay 
lines and not the result of a tapped line. This feature 
is an important factor in eliminating undesirable 
reflections in the output pulse. The passive networks 
are capable of any of 83 different time delays ranging 
from .025 microseconds to 2.075 microseconds in .025 
microsecond increments. The delay line finds general 
use in the laboratory in such applications as delaying 
the sync on sampling scopes so that the output of 
delay lines may be observed. Two RGl1/U connectors 
serve as the input and output. 

:HRfM I I I I 

8 12 16 20 24 28 32 

TIME DELAY (MICROSECONDS) 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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LUMPED CONSTANT DECADE DELAY LINES 

TYPE • • D ' , 
Type "0" Variable Oecade Oelay Units are engineered to provide vari
able time delays with absolute stability. for accurate triggering and 
excellent reproduction of the input pulse. These lumped constant delay 
lines are completely passive. All models have a minimum of 1000 to 1 
resolution and consist of three or more decade switches. Any delay 
output of Type "0" decade delay unit is the summation of individual 

lines. It is not the result of a tapped line. This feature is an important 
factor in eliminating undesirable reflections in the output pulse. Accu
racy at any delay exceeding 1 % of the unit's total delay is within 3%. 
These units have a characteristic impedance of 500 ohms in and out. 
While the units listed are standard, other delays and impedances can 
be manufactured to specifications. 

Maximum Time Resolution Rise Time @ Attenua-
Part Delay In In Micro- Max. Delay In tion 
No. Microseconds seconds Microseconds in db 

011 ILl .01 .45 3 
021 2Ll .01 .85 5 
041 41.1 .01 1.65 5 
0041 41.1 .01 .83 5 
061 6Ll .01 2.45 6 
0061 61.1 .01 1.23 6 
01C 111.1 .01 4.45 3 

Cabinet Size: 8" wide x 8" high x 7" deep 
00lC 111.1 .01 2.23 8 

02C 211.1 .01 8.45 3 
002C 211.1 .01 4.23 3 
04C 41Ll .01 16.45 3 
004C 411.1 .01 8.23 6 
06C 611.1 .01 24.45 3 
006C 61Ll .01 12.23 6 
01K 1111.1 .01 40.45 3 
001K 1111.1 .01 20.23 8 
02K 2111 .1 84.5 5 

Cabinet Size: 14" wide x 8" high x 10" deep 04K 4111 .1 164.5 6 
06K 6111 .1 244.5 8 
OllK 11,111 .1 444.5 11 
021K 21,111 1 844.5 11 

002K 2111 .1 42.25 5 
004K 4111 .1 82.25 6 
006K 6111 .1 122.25 8 
0011K 11,111 .1 222.25 11 
0021K 21,111 1 422.25 11 
0041K 41,111 1 822.25 12 

Cabinet Size: 17" wide x 9W' high x 11 W' deep 0061K 61,111 1 1222.25 12 

SERIES liS" & IILV" 
SWITCH VARIABLE All units in this series can have their time delays varied to any 

multiple of 1 /10 of the total delay. 
These units are composed of 4 individual delay lines having a common 
ground. The switch is so arranged that (except for position one which 
has no time delay) it connects one or more of the delay lines in series 
across the input and output terminals. Therefore, the delayed output 
is always the summation of individual delay lines and not the result of 
a tapped line. This feature is an important factor in eliminating unde
sirable reflections in the output pulse. 

Units are supplied in gray steel cans, 2 x 3V2 X 5 inches. Four 8/32 
inserts and four terminals (1 input, 1 output and 2 grounds) are on 
the 2 x 3V2 inch surface. The switch knob is located on the opposite 
surface. 

eem/1969 

Impedance 

S 
75 ohms 

Series 500 ohms 

LV 
250 ohms 

Series 500 ohms 
1000 ohms 

~istortion with .02 ,usec .. input: 10% maximum. 
All units have variable time delays in any multiple of 1/10 of the 
total delay. 

Time Delay @ Maximum Maximum 
Setting (microseconds) Attenuation Notes 

.3, .6, .9, 1.2 5% Time delay to rise time ratio 

.6, .9, 1.2, 1.8, 2.4, 10% 
at maximum delay: 10 to 1 

3, 4.5, 6.0 minimum. O.C.W.V.: 300. 
200 . Time delay to rise time ratio 
400, 500 50% at maximum delay: 5 to 1 
100,300,1000 minimum. O.C.W.V.: 100 

DOUBLE SWITCH VARIABLE AUDIO DELAY LINES 

HLDV" 

Where increased resolution is desired over that of the "LV" 
Series, the "LOV" Series is recommended. These lines are com
posed of 8 individual delay units - four to a switch. TheX 
employ the same summation principle as that used in the "LV' 
Series. Units are supplied in gray steel cans, 4%" x 31~l' 
x 4'l's". Four 10/32 inserts and three terminals (1 input, 1 out
put and 1 ground) are on the 4%" x 31~l' surface. The switch 
knob is located on the same surface. 

Time Delay 
Microseconds 

LOV 0-550 
LOV 0-1100 

Impedance 
Ohms 

500 
1000 

Resolution Bandwidth-
Microseconds Kilocycles 

5 3.2 
10 1.6 

See YELLOW SECTION for Local Offices, Phones 1143 
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ARTRONIC 
INSTRUMENT 
COMPANY 

MILITARY GRADE 

TYPE 18 
Rise Time: 20% to 25% of de

lay time 

Leads: #22 P"/G tinned copper, 
11/2" rong 

TYpe 18H Type 18L 
Delay Impedance Impedance 
(/Lsec) (ohms) (ohms) 

0.05 125 62 
0.1 250 62 
0.2 500 50 
0.25 625 62 

0.3 750 75 
0.4 1000 100 
0.5 1250 125 
0.6 1500 150 
0.7 1750 175 

0.75 1875 188 
0.8 2000 200 
0.9 2250 225 
1.0 2500 250 

1.5 1875 375 
2.0 2500 500 
2.5 3125 625 
3 1875 750 
4 2500 1000 

5 3125 1250 
6 1500 
7 1750 
8 2000 
9 2250 

10 2500 

DELAY LIN ES 

TYPE 18 AND TYPE 22 
Delay Tolerance: 2% 
Thermal Coefficient of Delay: 

0.003%/oC to O.Ol%/oC 
Test Voltage: 800 vDC 
Working Voltage: 400 v, DC or pulse 
Temperature Range: -65'C to 125°C 
Ordering I nformation: Part numbers 

are given by designating first the 
type number and letter, and then the 
delay, e.g., 22L-0.75. Intermediate 
values of delay and impedance can 
also be furnished. 

TYPE 22 
10 Taps, equally spaced 

Rise Time: 15% to 20% of total delay 
time 

Dimensions: Ih lJ x 112" X 2112" 

Leads: #22 AWG tinned copper or 
brass, 1%" long 

PRECISION, RUGGEDNESS, RELIABILITY 
These four series of military grade stability of these very compact delay 

delay lines are encapsulated in an lines is due to the extraordinary care 
epoxy casting resin, which is poured taken in the design and manufactur
under vacuum and cured to a solid, ing processes. Phase characteristics 
void-free block of high-temperature are individually adjusted for optimum 
plastic. All components and wires are pulse performance, to give fast-riSing, 
solidly supported against shock and vi- noise-free output pulses with mini
bration and completely protected from mum overshoot and distortion. A com
moisture and salt spray. All four series plete system of inspections and tests 
meet the requirements of MIL-STD- at every stage of construction and 
2028.. assembly assures the utmost in quality 

The remarkable performance and and reliability. 
OTHER TYPES AND CUSTOM DESIGNS ALSO AVAILABLE 

Leads on end faces are spare 
ground leads to provide added 
mounting rigidity. They may be 
clipped off if not needed, since 
a third ground lead is provided 
on the long face. 

Type 22H Type 22L 
Delay Impedance Impedance 
(/Lsec) (ohms) (ohms) 

0.05 100 50 
0.1 200 50 
0.2 400 100 
0.25 500 50 

0.3 600 60 
0.4 800 80 
0.5 1000 100 
0.6 1200 120 
0.7 1400 140 

0.75 1500 150 
0.8 1600 160 
0.9 1800 180 
1.0 2000 200 
1.5 3000 300 
2.0 2000 400 
2.5 2500 500 
3 3000 600 
4 2000 800 
5 2500 1000 
6 3000 1200 
7 1400 
8 1600 

9 1800 
10 2000 
12 2400 
15 3000 

SERIES L 10 Taps SERIES N 20 Taps 

Delay 

(.usee) 

0.1 
0.2 
0.3 
0.4 
0.5 

0.6 
0.7 
0.8 
0.9 
1.0 

2.0 
3.0 
4.0 
5.0 

6.0 
7.0 
8.0 

10 

15 
20 
25 
30 

1144 

Rise Time: 7% to 8% of Total Delay Rise Time: 3% to 4% of Total Delay 

oU 

110 
58 
39 
29 
23 

19 
16 

BANDWIDTHS IN Me 

Characteristic Impedance 
{Ohmsl 

200 500 1,000 

58 
39 
29 
23 23 

19 19 
16 16 
14 14 
13 13 
II II II 

5.8 5.8 5.8 
3.9 3.9 3.9 

2.9 2.9 
2.3 2.3 

1.9 1.9 

1.6 1.6 
1.4 

1.1 

0.7 

2.000 

5.8 
3.9 
2.9 
2.3 

1.9 
1.6 
1.4 
1.1 

0.7 
0.6 
0.5 
0.4 

Size: 1/2" x 1.5" x 2.9" 
Mounting: Two 6-32 

tapped inserts 

Size: 1/2" X 2U x 6.4" 

SERIES L AND SERIES N 
Delay Tolerance: 2% 
Delay Temp. Coeff.: 0.003%/oC to O.Ol%/oC 
Test Voltage: 800 vDC 
Working Voltage: 400 vDC max 
Pulse Voltage: 400 v peak max 
Temperature Range: -65'C to 125°C 
Connections: 22 gauge pins, 7f/' long 

Designed to plug into printed wiring 
boards for dip-soldering into place, these 
high-performance units are readily adapt
able to other types of circuit construction, 
since the 22 gauge pins may be easily 
formed to fit lugs or terminal posts. The 
pins are laid out on the standard 0.1" 
printed circuit grid. 

Careful control of the attenuation 
characteristic and the provision of special 
phase-compensating circuits result in su
perlative pulse performance. The tables 
give the cut-off frequencies of the delay 
lines which are available in each series. 
Part Numbers: Give series, impedance, and 
delay; e.g., N-1000-40. 

Delay 

(.usee) 

1 

1.5 
2 
2.5 
3 

4 
5 
6 
8 

10 

12 
15 
20 
25 
30 

40 
50 
75 

100 

Mounting: Four 6-32 Tapped Inserts 

BANDWIDTHS IN Me 

Characteristic Impedance 

IOhmsl 
50 200 500 1,000 2,000 

39 39 
26 26 
19 19 
15 15 15 

13 13 

9.7 9.7 
7.8 7.8 7.8 
6.5 6.5 6.5 
4.8 4.8 4.8 
3.9 3.9 3.9 3.9 

3.2 3.2 3.2 
2.6 2.6 2.6 

1.9 1.9 1.9 

1.5 1.5 1.5 
1.3 1.3 

0.9 0.9 

0.7 0.7 
0.5 
0.4 

THE ARTRONIC INSTRUMENT COMPANY 
Phone: 949-1131 (Area Code 301) 11232 Triangle Lane, Silver Spring, Md. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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BLILEY GLASS DELAY LINES FOR DIGITAL STORAGE 
Digital glass memories have recently found wide application as an ultrasonic storage device in computers and associated digital processing 
equipment. BUley ultrasonic digital delay lines meet this requirement with bit rates as high as 30M bits/sec and access times as low as one 
microsecond. Although digital lines operate at one-half the period of the center frequency, the recommended bit rate is approximately two-thirds 
of the center frequency. 

Digital lines operate in the RZ or return to zero mode which is the least demanding on external circuitry. Additional circuitry is required for 
NRZ operation to obtain increased storage capacity or BIPOLAR operation for increased signal to noise ratio. Most digital lines utilize low tem
perature coefficient glass as the delay medium to obtain good delay time stability with temperature change as indicated in Figure 1. 

Attenuation depends upon delay time, operating frequency, required signal to noise ratio, terminating impedance, input and output admit
tance conditions and pulse shape. The most efficient operation of a digital line is achieved at its point of minimum attenuation (center fre· 
quency) although it may operate satisfactorily at any point throughout its 3 db bank pass. To reduce loss level, ceramic transducers are used 
up to 20 MHz and quartz transducers from 20 MHz to 30 MHz. 

Typical digital response characteristics are shown in Table I, and Table II indicates the present design range parameters for glass lines. 

TABLE 1_ TYPICAL DIGITAL CHARACTERISTICS 

z 
o 

4,", 1\ 
FIG_ 1 

1\ 

~ ~Drtti_rtt~~++~rtti_rrtti_rrtti_r1 

'" o 

'" 
--:-c:--I • 
-~c---I5 

--=.'----1 ~ 10.0 I+ti_rtt~->t<;++~f>.q_ti_rrtti_rttti_r1 

o' 

TABLE II. DIGITAL DESIGN RANGE 

3.0 MHz to 30_0 MHz 

167 nsec. to 16.7 nsec, 

LO-!lSec. to 300 Ilsec, 

15 db to 25 db 

1500 ohms to 15 ohms 

20db to 40 db 

30 db to BO db 

±O_2% to ±50sec. 
(1-2O I"·c.) (10-300 !,sec.) 

(g:~r% @@IN)s~l~ec.) to 
0.01% 
(10-300 !,sec.), 

Bliley IS equipped to manufacture a broad range of custom·designed delay Imes Our experienced statt will welcome an opportunity to 
analyze your speCifications and prepare quotations for your reqUirement Literature will be sent promptly upon request 

BLILEY ULTRASONIC DELAY LINES FOR RF APPLICATIONS 

Ultrasonic delay lines are widely used in conventional RF systems such as video pulse integrators and moving target indicators in radar applica
tions_ This type of ultrasonic delay line is available over the range from 1 microsecond to 4500 microseconds. 

In general, low TC glass is used for the short delay time range, with frequency temperature characteristics as shown in Figure 1. Long lines, 
which use fused quartz as the delay medium, have a temperature coefficient of minus 75 ppm per degreeC. 

Long delay lines may be specified with carrier frequencies in the 
range from 10 MHz to 40 MHz. Spurious signal attenuation shown 
in Table III applies only to frequency range 25-40 MHz. Bestattenu
ation of spurious signals is achieved in medium delay time ranges 
and at higher carrier frequencies. Dependent upon loss level re
quirements, bandwidth may be estimated from 50% to 65% of 
carrier frequency. Loss and bandwidth characteristics are inter
dependent and are controlled by choice of terminations, carrier 
frequency and transducer capacity as shown in Table IV. 

TABLE IV_ SHORT DELAY LINES 

eem /1969 

Ma,_ 
Temp_ 
eoeff. 

(ppmrC) 

-100 
-100 

+85 
+85 

··'lllllWi/:lth 
·,~,.rc;llllt 

of·«,rl.t, 

Loss le.el (db) 
with different 
termination 

(with 1---,-----.,---1 
"011111 50 93 1000 

·temtil!~i~n) ohm ohm ohm 

35 
15 

12 

12 

45 
50 

43 
48 

28 
33 

27 
31 

43 27 
48 31 

For further information call (814) 838·3571 or wire TWX 510·696-6886 

BLiLEY ELECTRIC COMPANY • ·ERIE/PENNSYLVANIA 16512 
2545 W_ GRANDVIEW BOULEVARD 

See YELLOW SECTION for Local Offices, Phones 1145 
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DELAY LINES 
A 

B 

C 

OUT j===- --.,.20 
G ~--*----

'"',-T 
G"'===:. ~ 

I If------'C- 2.25" -------/ I- .50-1 

1 P 2.00 

IIp OUT G 

~ ~ 
,I I ~.25 f-

I G IN 

o 0 0 0 I 
D 

, 225 -l ~I- 1.0"-1 

I 0' Y120P ~.~fo-' -_205"~ ~1l-75-11 
o G GO 

OIN OUT 0 

E 
1--1 -- L" -----ool. I -j40 I-

-tJ1u U rII,~ 
.25~ I I 

I •. 75 +I 5" ------I _.20_ 
j 0 0 

F 
\=' ====':6.~125:"====l'1 I- w,,-l I G IN OVT G I To II 
~~25~u-ru~u------~u~ ~~~ . ~.75d.1.25J w ~ 

t:=-======~5.87~===='L.' T r-

Io 0 0 01 

G 
,. L" .1 ~ I- w"--J 
I '35 F? 4 U l~j ~~f-.25-lsJ 5" 

I : 0 0 0 I IN OUT G 

The condensed version of our catalog items 
are listed here showing the most widely 
used sizes and types available for prompt 
shipment. Space prohibits the full listing 
of the many specials and the variations 
available. 

CAUTION: Before finalizing your design, 
it is highly recommended you contact our 
Engineering Staff for their expert guidance, 
founded on our vast experience and up-to
date technology - a phone call can save 
you valuable time and money. 

bel BEL FUSE INC. 203 Van Vorst Street· Jersey City, N. J. 07302 ( (201) HE 2·0463 
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NANOSECONDS 
DELAY LEAD 

PART NUMBER - IMPEDANCE ± 10% TIME RISE CON· SPACING LENGTH WIDTH 
:::t:5% TIME fIGU· .. s .. "L" "W" 

93Q 200ft SOOlL 1000n nsec nsec RATION INCHES INCHES INCHES 

HN901 HN201 HN501 HN100l 1 2.0 A - 1.0 .3 
HN902 HN202 HN502 HN1002 2 2.0 A - 1.0 3 
HN903 HN203 HN503 HN1003 3 2.0 A - 1.0 .3 
HN904 HN204 HN504 HN1004 4 2.0 A - 1.0 .3 
HN905 HN205 HN505 HN100S 5 2.0 A - 1.0 .3 
HN910 HN210 HN510 HN10l0 10 2.0 A - 1.0 .3 
HN915 HN215 HN515 HN1015 15 2.5 B - 1.0 .5 
HN920 HN220 HN520 HN1020 20 2.5 B - 1.0 .5 
NL925 NL225 NL 525 NL1025 25 2.8 C - 2.25 .5' 
NL930 NL230 NL5l0 NL1030 30 3.0 C - 2.25 .5 
NL935 NL235 NL 535 NL1035 35 3.5 C - 2.25 .5 
NL940 NL240 NL540 NL 1040 40 4.0 C - 2.25 .5 
NL945 NL245 NL545 NL 1045 45 4.5 C - 2.25 .5 
NL950 NL250 NL550 NL 1050 50 5.0 C - 2.25 .5 
NL955 NL255 NL 555 NL1055 55 5A D - 2.25 1.0 
NL960 NL260 NL560 NL 1060 60 5.8 D - 2.25 1.0 
NL965 NL265 NL565 NL1065 65 6.2 D - 2.25 1.0 
NL970 NL270 NL570 NL 1070 70 6.6 D - 2.25 1.0 
NL975 NL275 NL575 NL 1075 75 7.0 D - 2.25 1.0 
NL980 NL280 NL 580 NL 1080 80 7A D - 2.25 1.0 
NL985 NL285 NL 585 NL1085 85 7.8 D - 2.25 1.0 
NL990 NL290 NL 590 NL 1090 90 8.2 D - 2.25 1.0 
NL995 NL295 NL595 NL 1095 95 8.5 D - 2.25 1.0 
NL9100 NL 2100 NL 5100 NL 10100 100 B.5 D - 2.25 1.0 
NL 9125 - - - 125 12.5 G 2 3.00 .75 

- NL2125 - - 125 12.5 G 2.8 3.8 .625 
- - NL 5125 NL 10125 125 12.5 E 1.20 1.8 .4 

NL 9150 - - - 150 15.0 G 2 3.0 1.0 
- NL 2150 - - 150 15.0 G 2.8 3.B .625 

NL 5150 NL 10150 150 15.0 E 1.20 loB A 
NL9175 - - - 175 17.5 G 2 3.0 1.0 

- NL2175 - - 175 17.5 G 2.B 3.B .625 
- - NL5175 NL10175 175 17.5 E 1.20 1.8 A 

NL 9200 - - - 200 19.0 G 2 3.0 1.5 
- NL 2200 - - 200 19.0 G 2.8 3.8 .625 
- - NL 5200 NL 10200 200 19.0 E 1.20 1.B A 

NL 9250 - - - 250 23.0 G 2 3.0 1.5 
- NL 2250 - - 250 23.0 G 2.B 3.8 .625 

- - NL 5250 NL 10250 250 23.0 E 1.20 1.8 A 
NL 9300 - - - 300 27.0 G 5.125 6.125 1.5 

- NL 2300 - - 300 27.0 G 2.B 3.8 .9 
- - NL 5300 NL 10300 300 27.0 E 2.20 3.0 .4 

NL 9400 - - - 400 36.0 G 5.125 6.125 1.5 
- NL 2400 - - 400 36.0 G 2.B 3.8 .9 
- - NL 5400 NL 10400 400 36.0 E 2.20 3.0 A 

NL 9500 - - - 500 40.0 G 5.125 6.125 1.5 
- NL 2500 - - 500 40.0 G 2.8 3.8 1.5 
- - NL 5500 NL 10500 500 40.0 E 2.20 3.0 .4 
- NL 2600 - - 600 50.0 G 2.B 3.B 

I 

1.5 
- - NL 5600 NL 10600 600 50.0 E 2.20 3.9 A 
- NL 2700 - - 700 60.0 G 5.125 6.125 .8 
- - NL 5700 NL 10700 700 60.0 E 2.20 3.9 .4 

NL 2800 - - BOO 70.0 G 5.125 6.125 .B 
- - NL 5800 NL 10800 BOO 70.0 E 3AO 4.25 A 
- NL 2900 - - 900 80.0 G 5.125 6.125 .8 
- - NL 5900 NL 10900 900 BO.O E 4AO 5.25 A 
- NL21000 - - 1000 90.0 G 5.125 6.125 .8 
- - NL 51 000 NL101000 1000 90.0 E 4AO 5.25 A 
- DC 21.5K - - 1500 150.0 F - 6.125 2.0 
- - DC 51.5K DC101.5K 1500 150.0 F - 6.125 .8 
- DC22K - - 2000 200.0 F - 6.125 2.0 
- - DC52K DC 102K 2000 200.0 F - 6.125 .8 
- DC 22.5K - - 2500 250.0 F - 6.125 2.0 
- - DC 52.5K DC 102.5K 2500 250.0 F - 6.125 .B 
- DC 23K - - 3000 300.0 F - 6.125 2.0 
- - DC 53K DC 103K 3000 300.0 F - 6.125 1.2 

DC 23.5K - - 3500 350.0 F - 6.125 3.0 
- - DC 53.5K DC 103.5K 3500 350.0 F - 6.125 1.2 
- DC 24K - - 4000 400.0 F - 6.125 3.0 
- - DC54K DC 104K 4000 400.0 F - 6.125 2.0 
- DC 24.5K - - 4500 450.0 F - 6.125 3.0 
- - DC 54.5K DC 104.5K 4500 450.0 F - 6.125 2.0 
- DC25K - - 5000 500.0 F - 6.125 3.0 
- - DC55K DC105K 5000 500.0 F - . 6.125 2.0 

bel BEL FUSE INC. 203 Van Vorst Street· Jersey City, N. J. 07302 I (201) HE 2-0463 
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DUAL-IN-LINE VARIABLE DELAY LINES 

DV Series I~ .76 -I-L 
1.~.22 
~T1ITI 
f ~.2+.2+.2-1 r °G I GO 

.46 IN - TAP+- - OUT L -0---0- I ----0- -

~r-.~6-1--1 ~ 
.150 

BEL introduces the first 
variable delay line com
Plltible with Ie Dual-In
U ne packagi ng featuri ng: 
• Hermetic Seal-O-Ring 
construction • Precious 
metal contacts· Resolu
tion - MIN 2% (for high 
reliability performance) 

NV Series 

I: --412 M" ----~'I .34 M"., I'-
~ 1"-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~4.0~8~M~",;;;;;;;;;;;;;;;;;;~'1 ----.---- 015 Min. --II- I 

150±.03ff. f ~ ~ ~2 • 
I 5· 805 M" 

VARIABLES 
These precision hermetically sealed vari
ables are available in a wide range of 
delays and impedances. Both may be pro
vided with various mounting and terminal 
configurations to suit most applications. 

---*-- OUT 0 i 

Jo-6o-.j 

CVSeries ,T 
},25" 

• ®CD L V Serres ®?) l 
-..--8-32 THO 
: 2 STUDS 

bel 
1148 

1+-----38---------1.11-- 115 ±.03 

JL. 
n.---- 20 AWG Tinned Copper lead' 

o ~ lf2" Minimum length 
I~~---------------~~~~ 

J .~/'1'1~~~Ef LOCK NUT 

, TAPCP 

"----'O'u1,---,-_-_ -5.75.~-=[8,J rll~~ 
.----------6.53"----------~=I INPUT GND OUT 

VARIABLES 
These precision hermetically sealed vari
ables are available in a wide range of 
delays and impedances. Both may be pro
vided with various mounting and terminal 
configurations to suit most applications. 

Part Number Td Range Rise Time Impedance ±10% Style 

NV540 0-40 nsec 15 nsec 500""-

NV250 0-50 nsec 12 nsec 200""-

NV10150 0-150 nsec 5S nsec 1000""- NV NVS2S0 0-250 nsec SO nsec 500""-

NV4250 0-250 nsec 32 nsec 400""-

CV104S0 0-450 nsec 80 nsec 1000""-

eV5700 0-700 nsec 100 nsec SOD ""- CV eV5750 0-7S0 nsec 100 nsec 500""-

eV51000 0-1000 nsec 120 nsec 500""-

DV105 0-5 nsec S nsec 100""-

DV220 0-20 nsec 15 nsec 200""- DV DV330 0-30 nsec 20 nsec 3S0""-

DV540 0-40 nsec 25 nsec 500""-

LV9250 0-2S0 nsec 35 nsec 100 ""-

LV10S00 0-500 nsec 50 nsec 1000 ""- LV 
LV51000 0-1000 nsec 90nsec 500""-

BEL FUSE INC. 203 Van Vorst Street· Jersey City, N. J. 07302 I (201) HE 2-0463 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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DUAL-IN-LINE 
DELAY LINES 
• Oelays from 1-1000 nanoseconds. 
• Band Width to 60 mhz. 
• Impedance 50 to 1000 ohms. 
• Resistive Terminations if desired. 
• Tapped Oelay Lines available. 
• Several separate lines in one case. 
• Contact Bel Engineering for special applications. 

Time Delay 
nsec ±5%* 50-"- 75 -"-

5 0055 0075 
Tr=5 Tr=5 

10 00510 00710 
Tr = 8 Tr=8 

15 00515 00715 
Tr = 12 Tr = 12 

20 00520 00720 
Tr-17 Tr= 17 

30 00530 00730 
Tr = 25 Tr = 20 

40 00540 00740 
Tr = 25 Tr = 20 

50 00550 00750 
Tr = 25 Tr = 20 

611 00560 00760 
Tr = 40 Tr = 20 

70 00570 00770 
Tr = 30 Tr = 22 

80 00580 00780 
Tr = 45 Tr = 22 

90 00590 00790 
Tr = 50 Tr = 23 

100 005100 007100 
Tr = 65 Tr = 23 

125 005125 007125 
Tr = 90 Tr = 40 

150 005150 007150 
Tr = 100 Ti' = 35 

200 005200 007200 
Tr = 120 Tr = 50 

300 

400 

500 

600 

700 

800 

900 

1000 

or 1 nsec (whichever IS greater) 

I' .7E 'I 

~
r-

. .22 I . .-L 

r-.2+2+2 -1 
I IN OUT 

0 0 

.46 

~ 0GND 0 

Impedance +10% 
100 -"- 200-"- 500-"-
0015 0205 0505 

Tr-3 Tr-4 Tr-4 
00110 02010 05010 

Tr = 3.5 Tr = 4.5 Tr = 5.5 
00115 02015 05015 
Tr=4 Tr=5 Tr=6 
00120 02020 05020 
Tr- 6 Tr- 6 Tr-6 
00130 02030 05030 

Tr = 20 Tr=8 Tr=8 
00140 02040 05040 

Tr = 20 Tr=20 Tr= 10 
00150 02050 05050 

Tr = 20 Tr-17 Tr-20 
00160 02060 05060 

Tr = 20 Tr-17 Tr- 25 
00170 02070 05070 

Tr = 22 Tr-18 Tr=3O 
00180 02080 05080 

Tr = 22 Tr=20 Tr-34 
00190 02090 05090 

Tr = 23 Tr - 23 Tr - 36 
001100 020100 050100 
Tr = 23 Tr - 23 Tr-37 
001125 020125 050125 
Tr = 25 Tr = 30 Tr=40 
001150 020150 050150 
Tr = 30 Tr = 30 Tr-35 
001200 020200 050200 
Tr = 40 Tr = 40 Tr = 40 
001300 020300 050300 
Tr = 60 Tr = 60 Tr - 60 

020400 050400 
Tr = 80 Tr=70 
020500 050500 

Tr = 110 Tr-110 
020600 050600 

Tr = 130 Tr -130 
020700 050700 
Tr = 150 Tr -150 

050800 
Tr = 180 
050900 

Tr = ISO 
0501000 
Tr -:- 180 

1000 -"-
0105 

Tr=4 
01010 

Tr = 5.5 
01015 
Tr=6 
01020 
Tr- 6 
01030 
Tr=8 
01040 

Tr= 10 
01050 

Tr=20 
01060 

Tr-25 
01070 

Tr=30 
01080 

Tr=34 
01090 

Tr - 36 
010100 
Tr - 55 
010125 
Tr = 62 
010150 
Tr- 65 
010200 
Tr= 75 
010300 
Tr-70 
010400 
Tr- 70 
010500 

Tr -110 
010600 

Tr-130 
010700 

Tr -155 
010800 

Tr -180 
.010900 
Tr - 180 
0101000 
Tr- 180 

bel . BEL FUSE INC. 203 Van Vorst Street· Jersey City. N. J. 07302/ (201) HE 2-0463 
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TAPPED DELAY LINES 
A 1-1---1.25----i'\ 

I II 

~t~H!,~,~ 
IN TI 00000000 

G 

L 0.:.,.U-:.T ...:....:::.....::.....:......::.-=-_-,Go,-, f 1 00000000 ..L 

B End VieW 

j--W-j 
--;ate[! 

.375 Min::t= T .032 Tinned Copper 
1f2" MIN. LENGTH \ 

.25 I_ 6.125 '. . .1 
.313~ f.:~.-e~-":--=--=-__ ------ ____ -__ .:-~J!'-.:.:I 

I 0 D 
+'1"1' I 4.00" .\\ 

25.25.25.25 8-32 studs 

Hook Ter. available at slight add. cost 
'ill 

C I' '. 6125' 'I ~'0-1 
~I- _.-.-.-.- - - - - - - - -.-.-.-. - 1 T-T 

.325 ...L ._I.+.~._._._ --- ____ -'-'-::'-'-'- -*-- _. 
TT. '25' ~ 1251 ~ : -t r - ...., t- - 8.32 Studs"-

I 11111111111111111'1111111111111111111111 1- 20AWG li,",d COOP" Leads 

I~' 0 0 "~I ".-"~ 

D 1 I 
111111111111111111111111111111 ------*----

1--1' ---5.5----1,1 
I (.00 ••• 00 ............ : I i r 
j""""j""ooooooo"o"o""OO"O"jOOj 5 

I I I I -t-' 2.0 ·I·· .. j··· .. ••••• .... ······j'·l II 
I I I'; i ·ioo ...... oo~ ........ ·i I -rs-

/ l. I 21 EQUAL SPACES @ 15 1 sj--l 
032 OIA PINS I .6' i 45 .6 

1/2" MIN. LENGTH io--_---=2::..:9E=QUA.::-.L S""PA=CES,-",@C-'J-,---5_--oj 
I 

Part No. Delay nsec Tr nsec No. of Taps Delay/Tap nsec Impedance Width" Style 

r-~BF~-~14~-1~55~-1~;-_~1~5~~r-~5_-r ___ ~15~_-r ____ -T1 ____ -r_~1~0~0_~ __ -+ ___ % A 
BF-14-155-2 15 5 15 1 200 ~ *. A 
BF-14-155-3 15 5 15 1 500 ~ * . A 
BF-l4-l3lA 100 15 20 5 500 ~ ~ B 
BF-14-447 200 25 20 10 500 ~ 0/4 B 
BF-14-448 300 35 20 15 500 ~ 0/4 B 
BF-14-449 400 45 20 20 500 ~ ~ B 
BF-14-l3lB 500 55 20 25 500 ~ 0/4 B 
BF-14-450 600 60 20 30 500 ~ ~ B 
BF~l4-451 700 70 20 35 500 ~ 0/4 B 
BF-14-452 800 80 20 40 500 ~ ~ B 
BF-14-453 900 90 20 45 500 ~ ~ B 
BF-14-l3lC 1000 100 20 50 SOO ~ ~ B 
BF-14-454 1000 30 100 10 100 ~ 2.0 D . 
BF-14-455 2000 200 20 100 SOO -"- .8 B 
BF-14-456 3000 300 20 150 SOO ~ .8 B 
BF-14-457 4000 400 20 200 500 ~ .8 B 
BF-14-458 5000 500 20 250 500 ~ .8 B 
BF-14-459 7500 7SO 20 375 500 -"- 1.5 B 
BF-14-460 10,000 1000 20 SOO 500 ~ 1.5 B---'-' 
BF-14-461 12,500 750 25 500 500 ~ 3 C 
BF-14-462 15,000 900 30 500 SOO ~ 3 C 
BF-14-463 17,500 1100 35 500 SOO ~ 3 C-

~-=BF=--:::-:14:-c-46'="4-:-----I-""'2=0'-=-.00=-=0,------+----=-12=0""0 --+----"'40;c--~--+-------;;500:=---+-----,5;:-;;0"""0 --"-----;----;;-3 -- -- r---C ---

bel· BEL FUSE INC. 203 Van Vorst Street· Jersey City. N. J. 07302 I (201) HE 2-0463 
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be I defining a degree of excellence 

magnet rictive 
delay lines 

Max. Max. (RZ) Min. Max. Temp. 
Model Delay Storage Output Drift Range A 

VS 1024/Ls 1536 bits 10 MV-P 100 ns o to 60°C 3.88 

EX 1,500/Ls 2,000 bits 10 MV-P 100 ns o to 60°C 5.00 

SG 3,500/Ls 4,500 bits 8 MV-P 200 ns 5to 55°C 5.00 

MD 5,000/Ls 6,500 bits 8 MV-P 200 ns Oto 50°C 7.50 

IN 8,500/Ls 11,000 bits 5 MV-P 200ns 5to 50°C 9.50 

LR 1O,000./LS 12,000 bits 4 MV-P 200ns 10 to 50°C 9.00 

EL 17,000/Ls 17,000 bits 3 MV-P ± 10 /LS o to 60°C 11.00 

. The following conditions and specifications hold on all the units above: 

input drive source: 50ma @ 12 volts 
output termination: 3300 ohms 
dynamic signal to noise: 3/1 min. 
single pulse signal/noise: 10/1 min. 
delay adj. (except EX and EL): ±2us min. 

to order, specify: MD5000BP1 11 TLbit "t,;" mH' L recording mode: RZ, NRZ, or Bi-Polar 
delay in microseconds 
model: VS, EX, SG, MD, IN, LR or EL 

Low Temp. Coeff. (Less than 1 ppm/oC 10 to 40°C) and Delay Adj. 
(±2 /LS min.) available in Model EL. with reduced preformance. Lower 
cost, less attenuation and higher frequency response for ±20 ppm/oC 
max. temp. coeff. in other models. 

Memories available for all models including low power versions operating 
from a single +5 VDC supply. Others employ Differential Preamplifiers 
having greater than 60DB common mode rejection. One TTL model for 
all lines, many DTL and RTL versions also available. 

CUSTOMED PACKAGES FOR ANY REQUIREMENT 

SYSTEMS APPLICATION & DESIGN ENGINEERING ALWAYS AVAILABLE. 

S I Z E 

A1 A2 B B1 B2 C 

0.55 3.000 3.00 0.25 2.400 0.50 

0.531 3.250 4.25 0.50 3.250 0.50 

0.50 4.000 6.00 0.50 4.000 0.50 

0.50 5.50 6.50 1.00 4.50 0.50 

2.00 6.500 8.75 1.00 6.750 0.50 

2.00 6.000 8.00 1.00 6.000 0.75 

1.50 8.50 11.00 1.50 9.00 0.75 

delay adj. ~ I 
.50-1 1-

-J
I ~T-t-

I I TH'D INSERTS 
B B2 .25 DEEP MIN. 

(Four Places) 

HL....--.+-~_---4-t~ 
Llt-.I. _A1_1-_-_-_-=--=-~,2--=--==~.-11 __ -I 

+ 
C I 000 000 

-r TERMINALS THIS EDGE FOR 
ALL MODELS EXCEPT EX AND 
VS, WHICH HAVE TERMINALS 
ON MOUNTING SURFACE. 

#4-40 THREAD FOR EX, VS AND 
SG MODELS, OTHERS EMPLOY 
#6-32 UNLESS REQUESTED 
OTHERWISE. 

bel BEL FUSE INC. 203 Van Vorst Street· Jersey City, N. J. 07302/ (201) HE 2-0463 
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~ COLUMBIA COMPO NENIS 
Q-L1NES - VARIUNES • MINILINES • MAGNETIC-CORE DELAY CABLE 

Q·LI N ES® Lumped-Constant Delay Lines (LCDL) with High Figure of Merit 

Unique design and latest packaging techniques make CCC's 
Q·Lines ideal for a wide range of applications. Specifications 
for standard units include: 

"Q" Factor: Delay·to·rise·time ratios (Q) of up to 100:L 
Packing Factor: Delay lineS used in industry today have pack· 

ing factors ranging from 1 to 2. Columbia offers Q·Lines 
with packing factors as high as 10. 

Atteriuation: Extremely low signal attenuation is a built·in 
feature of all Q·Lines. Actual attenuation ranges from .01 
to 0.2 db/,usec. 

Thermal Stability: Nominal.temperature coefficient of delay of 
50 ppm;oC, with lower temperature coefficients available. 

Spurious Response: Transients and noise average 5% of signal 
amplitude, with lower levels available. 

Impedance Range: Standard Q·Lines cover the range of 100 
to 200 ohms. Special designs are available with impedances 
from 50 to 10,000 ohms. 

Delay Tolerance: Standard tolerance is +5%. Closer delay 
tolerances may be furnished on special order. 

Temperature Range: Standard Q·Lines meet all military en· 
vironmental tests from -55°C to + 125°C. 

Construction and Finish: All Q·Lines are potted in hermetically 
sealed cases. Cases are electro·tinned per MIL specifica· 
tions and are finished with gray lacquer. 

Mounting and Terminals: Standard Q·Lines are supplied with 
2· or 4·stud mounting. Terminals are compression'seal, 
solder types. 

Standard Q-Lines 

TOTAL DELAY RISE TIME IMPEDANCE 
(j,sec) ({.tsec) (ohms) 

1 0.02 100 
1 0.025 100, 500 
1 0.03 100, 500 
1 0.05 100,500,1000 
1 0.1 100,500,1000 
5 0.1 to 0.5 100,500,1000,2000 

10 0.2 to 1 100,500,1000,2000 
25 0.25 to 2.5 100,500,1000,2000 
50 0.5 to 5 100,500,1000,2000 

See cce Data Sheet #DL·6·368. 

VARI LI N ES® Mechanically-Variable Delay Lines (MVDL) 

For use in the laboratory or in military equipment, Columbia's 
Series VB and VC Varilines offer the designer a rugged com· 
ponent with no compromise in reliability. All units are pro· 
duced with precision windings, precious metals and precise 
assembly techniques. 

Features 
Resolution: In excess of 0.001 ,usec. 
Attenuation: Less than La db. 
Dielectric Strength: 300 VDC. 
Temperatu~e Coefficient: 200 ppm;oC. 
Rotation: A minimum of ten turns provides continuous varia· 

tion of delay from zero to maximum specified for the 
model. 

Case Dimensions: 6 1%," x Sfs" x 11/4" (Series VB) 
71/4" xl" X IS/a" (Series VC) 

The Series VA Variline is a precision variable delay line 
trimmer specifically designed for printed circuit applications. 
Offered in a case 0.750" wide and 0.300" high, with lengths 
from L5" up to 4.0", the VA Series is available with delays 
from 0 to 15 nanoseconds up to a to 250 nanoseconds. Rise 
times of 5 nanoseconds to 42 nanoseconds are offered, 
together with impedances from 50 to 500 ohms. 

See CCC Data Sheet #DL·l·368. 

Series VA 

MAX. DELAY RISE TIME* 
MODEL NO. (nanosec) Z (0) ±10% (nanosec max.) 

VAlOl 15 50 5 
VAl03 35 50 12 
VA 105 30 100 10 
VA 107 70 100 18 
VAl09 45 200 11 .. 

Series VB 
=,~-

MAX. DELAY MAX. RISE TIME IMPEDANCE 
MODEL NO. ({.tsec) ({.tsec) (ohms) 

VB201 0.10 0.03 100 
VB202 0.20 0.04 200 
VB203 0.70 0.095 500 
VB204 0.50 0.09 750 
VB205 0.40 0.075 1000 
VB206 0.25 0.045 1300 
VB207 0.20 0.04 1500 

See CCC Data Sheet #DL·2·368. 

Series VC 

MAX. DELAY MAX. RISE TIME IMPEDANCE 
MODEL NO. ({.tsec) ({.tsec) (ohms) 

VC301 0.9 0.20 1000. 
VC302 2.0 0.40 470 
VC303 4.0 0.80. 220 
VC304 9.0 L80 100 
VC305 15.0 3.00 56 

See CCC Data Sheet #DL-3·368. 

Series VA 

MAX. DELAY RISE TIME* 
MODEL NO. (nanosec) Z ([2) ±10% (nanosec max.) 

VAllI 100 200 20 
VAl13 100 500 20 
VAl15 175 500. 30 
VAl16 250 500 42 

See eee Data Sheet #DL-1-368 . *At maximum delay setting. 

Write for complete CCC Delay Line Catalog. 
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State-of-the-art Delay Lines for every application 

MIN ILl N ES® Miniature & Subminiature Distributed-Constant Delay Lines (DCDL) 

Series MM Miniature Minilines and Series MS Subminiature 
Minilines are economically-priced distributed-constant delay 
lines featuring low-profile envelopes, They are ideal for printed 
circuit cards and other applications involving high packaging 
densities, Both Series are encapsulated in high-temperature 
epoxy and meet or exceed all applicable portions of MIL-D-
23859A, 

Features 
Distortion: ± 10% 
Dielectric Strength: 100 VDC 
Attenuation: 0_5 db max, 
Operating Temperature: -55°C to + 125°C 

Series MM 
IMPEDANCE DELAY 

MODEL NO_ (ohms) (nsec) 

MMI00B 200 10 
MM200B 200 20 
MM400B 200 40 
MM800B 200 80 
MM200D 400 20 
MM400D 400 40 
MM800D 400 80 
MM161D 400 160 

See CCC Data Sheet #DL-4-368, 

2.00 

GRD IN OUT 
,28 MAX. 

MAX_ RISE TIME 
(nsec) 

3_0 
6,0 

10,0 
20_0 

6_0 
10,0 
20,0 
40,0 

~ ,093 

1.12 ::!: .12 
I 

#20 AWG. TINNED 
COPPER WIRE 

1.600 

Series MS 

IMPEDANCE 
MODEL NO_ (ohms) 

MS100A-1 100 or 200 
MS200A-1 100 or 200 
MS300A-1 100 or 200 
MS400A-1 100 or 200 
MS500A-1 ~pO or 200 
MS600A-2 100 or 200 
MS800A-2 100 or 200 
MS101A-2 100 or 200 
MS101E-1 500 
MS151E-1 500 
MS201E-1 500 
MS301E-1 500 
MS401E-2 500 
MS501E-2 500 
MS601E-2 500 
MS122E-2 500 

See CCC Data Sheet #DL-5-368. 

#22 AWG TINNED 
COPPER WIRE 

DELAY 
(nsec) 

10 
20 
30 
40 
50 
60 
80 

100 
100 
150 
200 
300 
400 
500 
600 

1200 

CASE 

1 

2 

MAX_ RISE TIME 
(nsec) 

2,5 
6,0 
8.5 

12,0 
15,0 
12,0 
16,0 
20,0 
30,0 
45,0 
60,0 
80,0 
55,0 
70,0 
80,0 

250,0 

A B 

1.00 0.800 

2.00 1.800 

MAGNETIC·CORE DELAY CABLE 
Columbia Magnetic-Core Delay Cables were developed to pro
vide economical and versatile low-loss high-impedance delay 
elements_ The outstanding feature of.this patented design is 
the continuous, uniform, flexible, low-loss magnetic core 
which effectively increases the impedance and the unit delay 
of the cable_ At the same time, its unique construction re
duces transmission losses drastically so that in pulse work 
extremely fast rise times can be obtained, 

All Magnetic-Core Delay Cables can be supplied in cali
brated lengths with mechanical terminations, ready for in
stallation_ Standard delay accuracy is ±5%, but not less than 
±O,025 ,usec, Closer tolerances, particularly on types HH-
1500A and HH-2000, can be maintained if desired_ When 
required, one end of the delay line can be internally shorted 
or left open-circuited, Operating temperature for all Magnetic
Core Delay Cables is -40°C to +85°C_ 

For special applications, engineering quo
tations and. delivery information, please 
call or write, Ask for complete catalog, 

COLUMBIA COMPONENTS CORP. 
A SUBSIDIARY OF COMPUTER INSTRUMENTS CORP. 

60 Madison Avenue, Hempstead, New York 11550 
(516) 483-8200 / TWX 510-222-4189 

IMPEDANCE DELAY B-WIDTH INSERT_ LOSS 
TYPE (ohms) (!,sec/ft.) (Mhz)* (db/!,sec) 0,0_ 

HH-1500A 1500 0,08 15 0,2 0040" 
RG-266/U 
HH-1600 1700 1.0 6 0,4 0,28" 
HH-2000 2400 0,11 15 0,25 0040" 
RG-176/U 
HH-2500 3000 0_6 8 0,3 0,28" 
HH-4000 3900 1.0 6 0_2 0,32" 

* Bandwidth (3 db down) based on 1 !,sec delay, 

See CCC Data Sheet #DL-7-368_ 

TUBULAR MINILlNES® SERIES MT 
Designed to display unusual stability under severe 

environmental conditions, 

• Totally encapsulated circuit elements • Silvered 
ceramic cores' High temperature resistant wires & 

inSUlating materials 

For 
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MAGNETOSTRICTIVE DELAY LINES - Fixed and variable delays to 10,000 microseconds. Variable lines in either flat disc or thin 
cylinder types. Fixed ,..- FMS Series; Variable - VM Series. 

FIXED MAGNETOSTRICTIVE DELAY 
LINE - Up to 10,000 bits of data 
for memory storage. Circuitry 
compatible with all microcircuit 
logic. Choice of data format: RZ, 
NRZ or Bipolar. 

ULTRASONIC DELAY LINES - Replaces 
most quartz or glass lines. Offers 
superior performance, lower attenuation 
and smaller size at less cost. Fre
quencies to 30 MHz. Delays to 200 usec 
and greater. 

LUMPED CONSTANT DELAY LINES - Many shapes available including miniature types with pin connectors for PC Boards, connector 
fingers for plug-in units ... multi-tapped units ... terminal-ended units, etc. Delays from 0.05 usec to SOD usec for standard units. 
Delay to risetime ratios up to 100:1. Temperature stability to 50 ppm/C·. 

COMPACT FIXED DELAY 
LINES FOR PC BOARDS
Extremely high density 
packaging. Typical Unit: 
25:1 delay-to-rise-time ra
tio in a volume of 2 cubic 
inches. 

VARIABLE DELAY LINE 
Resolution of 1 part in 
120. Delay up to 10 usec. 
1" x 31f2/. 

AUDIO, HIGH FREQUENCY & DISTRIBUTED CONSTANT DELAY 
LINES - With unusual circuits, extreme delays, high fre
quency application, rapid rise times, conforming waveform 
circuits and corrective circuits. Write for complete details. 

AUDIO DELAY CABINET - Relay rack mounted cabinet 
houses 25 millisecond delay with taps at every ms. Units 
can be cascaded for longer delays. 

UNIQUE BINARY CODED 
SECTIONAL DELAY LINE 
- Uses miniature 
transfer switches. Also 
available with term
inals for remote 
switching. 

IFF MULTI-TAP DELAY LINES 
Standard IFF delay lines with 
taps every 1.45 usec .. High 
density packaging available 
for airborne transponder use. 

DISPERSIVE STRIP DELAY LINES - Delay varies with fre
quency. A prime application is in Pulse Compression Radar 
Systems, eliminating large, expen~ive filter components. 
Compression ratios of 150:1, typical. 

.L ' 

T 

110 ·lIf • COMPRESSION RATIO OR· 
DISPERSION. FACTOR 

if . BANDWIDTH % 

10 • MIDBAND FREQUENCY 

Do • MIDBAND DELAY 

A subSidiary of Bell Electronic Corp 

For all your Delay Line r; CONTROL ELECTRONICS COMPANY, INC. 
requirements, contact: V 153 Florida Street, Farmingdale, L.I., N.Y. 11725 • (516) 694-0125 
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DELAY LINE DELCOMS 
COMPUTER MEMORIES 

THE DELAY LINE COMPUTER MEMORY (DElCOM) offers the Lowest Price Per 
Bit of any high speed memory device. Computer Devices Corp. offers convenient 
standard packages for all practical storage capacities from 10 bits to 20,000 bits 
in single pelay line units as well as multi delay line units':' with massive storage 
capacities. All Delcoms are compatible with DTL and PL logic. Normal power 
requirements are +12 and -12 VDC and +5 VDC. However, Delcoms are tailored 
to your bit rate, delay, input-output logic and power requirements. 

MODEL 
SERIES 

MS 2219 
MS 777 
MS 772 
MS 773 
MS 2150 
MS 775 

':'MA 2254 
':'MA 2255 
':'MA 2256 

MAXIMUM 
STORAGE (BITS) 

1,300 
1,500 
4,000 
8,000 

16,000 
20,000 
10,000 
24,000 

250,000 
"Examples of multi delay line units. 

MAXIMUM (Hz) 
BIT RATE 

2.6 
2.3 
2.2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

SIZE 
INCHES 

3.25x4xl 
3.50 x 6.37 x.5 

4.50 x 6.25 x 1.12 
8 x 10.50 x .62 
11 x 14x .75 
12x15x.75 

6.50x4x3.50 
8x5x2.75 
19 x 14 x 17 

ADDRESSABLE RANDOM ACCESS MEMORY 
M4000 Series 

OTHER CUSTOM-MADE 
DELAY LINE PRODUCTS 

• Random Access 
• Binary coded address 
• Average access time 512 !-,sec 
• Integrated circuits throughout 
• Storage modularly expandable without limit 
• Immune to primary power failure 
• Visual display available 

STORAGE 
One basic unit stores either 1024-12 bit words ex
pandable in 2 bit steps per module or 2048 - 6 bit 
words expandable in 1 bit steps per module. 

• Digital Transmitter 
Line Simulator 

• Correlation Delay Lines 

• Word Generators 
• Radar Range Calibrators 

and Simulators 

Other models with capacity of up to 16,384 words of 
any length. 

• Low Frequency Stable 
Oscillators 

• Teletype Buffers 

DIGITAL DELAY LINES FOR DIGITAL AND CW APPLICATIONS 

MULTIPLE OUTPUT 
DELAY LINES 
Multi-tap Delay Lines are sup-
plied with as many tap points 
as desired and are useful as 
word generators and correla-
tors. 

MAGNETOSTRICTIVE DELAY LINES are extremely stable with temperature, with 
stabilities of up to .5 PPM;oC achievable. Although primarily used in digital 
applications at bit rates of up to 1 MHz RZ or 2 MHz NRz, they also delay CW 
signals with center frequencies from 200 KHz to 1 MHz with a bandwidth of 
20%. Insertion loss is about 60 db. 

MODEL DELAY ( !-,sec.) SIZE (INCHES) 
ML 545 up to 23 JLsec 1 x 5 x .375 
MT 767 1,000 3.5 x4.0 x .46 
MT 762 2,000 4.0 x 5.0 x .50 
MT763 4,000 6.0x7.0x.50 
MT 764 8,000 9.5 x 10.5 x .75 
MT 765 16,000 10.5 x 11.5 x .56 

MODEL TOTAL DELAY NO.OF TAP SPACING SIZE !-,sec TAPS !-,sec 
ML718 15 12 1.25 1.75x8x.50 
ML790 16 16 1.0 1.75 x 8 x .50 
ML791 20.3 14 1.45 1.75x8x.50 
ML883 28 24 1.0 3 x 9.37 x .50 

SEE VARIABLE DELAY L1NE SECTION FOR VARIABLE MAGNETOSTRICTIVE DELAY LINES 

COMPUTER DEVICES CORP. 
63 AUSTIN BOULEVARD COMMACK, N. Y. 11725 

516-543-4220 
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VARIABLE DELAY LINES 
THIN LINE VARIABLE 
Nanosecond Range 

Compatible with Dual·ln· 
Line packaging with .25" 
overall thickness. Sealed 
in plastic case. lumped 

Constant parameters. Temperature coeffi· 
cient less than 50 PPMj"C. .020" P.C. 
mounting pins. 

MODEL DELAY 
RANGE 

RISE TIME 
OR 

FREQ. RESP. 

IMPEDANCE 
OHMS 

SIZE 
INCHES 

V1570·1 0·10 Nsec 2 Nsec 100.25 x .75 x 1.5 
V1570·2 0 ·20 4 100 .25 x .75 x 1.5 
V1570·3 0 ·40 8 100 .25 x .75 x 1.5 
V1570·4 0 ·80 16 100 .25 x .75 x 1.5 
V1570·5 0·160 32 200 .25 x .75 x 1.5 
V1570·6 0 . 320 64 200 .25 x .75 x 1.5 

MINIATURE DISTRIBUTED DV900·11 0 . 20 Nsec 7 Nsec 1000 .31 x .62 x 1.75 
VARIABLE Nanosecond Range DV900·12 0 ·20 7 500 .31 x .62 x 1.75 

Hermetically sealed DV900·13 0·50 17 1000 .31 x .62 x 1.75 
in a metal case. Dis· DV900·14 0·50 17 500 .31 x .62 x 1.75 
tributed parameter DV900·15 0·100 33 1000 .. 31 x .62 x 1.75 

:;:i~i!~r;~~rl~~~~h~o~ ,""D",V""",14""4""6,,,,'-:-I_--::0:-'-,5,,,,0~:--___ ~18-:=-::-:-____ 2;-:0:;-;0:;-;O ____ .-;3;-1-x-;.::-;:62;--x::;-I-;:.7:;:5;--
150 PPMj"C .. 030" DV900·21 0 ·20 Nsec 3.5 Nsec 1000 .3 x .62 x 3.50 
P.C. mounting pins. DV900.22 0 . 20 3.5 500.3 x .62 x 3.50 

MINIATURE LUMPED VARIABLE 
Nanosecond Range 

Hermetically sealed in a metal 
case. lumped constant paramo 
eter. Temperature coefficient 
less than 50 PPMj"C. .030" 
P.C. mounting pins. 

MICROSECOND RANGE VARIABLE 
Hermetically sealed in a metal case. lumped 
or distributed constant parameters for longer 
delays and special applications. 

NOVEl INFINITE RESOLUTION 
with input and output im· 
pedance of equal value. 
Voltage standing wave 
ratio less than 'h db to 
45 MHz. 

lumped parameter multi 
position switch provides res· 
olution of 100:1. 

INFINITE RESOLUTION VARIABLE 
provides absolutely stepless delay change to 
high frequency signals. Ideal phase shifter. 

MAGNETOSTRICTIVE 
DIGITAL VARIABLE 
For delay of radar pulses or digital data. 
These units utilize the magnetostrictive delay 
line and are supplied with electronics to 
faithfully reconstruct the delayed input data. 

LOW FREQUENCY ANALOG 
V E DELAYS 

Decade switched. lumped pa· 
rameter. Temperature stability 

" , less than 40 PPMj"C, VSWR 
• less than ±1/z db; phase lin· 

earity ±1;' %, 

ANALOG DElAYS WITH 
DIGITAL TECHNIQUES 
can provide delays in excess of 1 second to 
analog signals as high as 1 MHz. 

DV900·23 0 . 50 9 1000.3 x .62 x 3.50 
DV900·24 0 . 50 9 500.3 x .62 x 3.50 
DV900·25 O· 100 17 1000.3 x .62 x 3.50 
DV900·26 O· 100 17 500.3 x .62 x 3.50 
DV900·27 0 . 250 42 1000.3 x .62 x 3.50 
DV900·28 0 . 350 60 1000.3 x .62 x 3.50 
DV1446 0 . 100 20 2000.3 x .62 x 3.50 

V447·1 0 . 55 Nsec 15 Nsec 150 .31 x 1 x 1.25 
V447·2 O· 100 20 50 .31 x 1 x 1.25 
V447·3 0·150 25 150 .31 x 1 x 2.45 
V447·4 0 . 250 30 50 .31 x 1 x 2.45 
V447·5 0 ·300 30 150 .31 x 1 x 3.45 
V447·6 0 . 500 60 50 .31 x 1 x 3.45 

Vl72 0 .. 55 !,sec .08 !,sec 1000 .5 x 1.5 x 4.5 
V703 0 .. 95 .07 500.75 x 1.87 x 7 
DV219 0·1.0 .11 1000 .62 x 1.25 x 6.5 
V443 0 . 3.0 .25 200 .62 x 2 x 4.5 

DV575·1 2·25 Nsec 70 MHz 200 1 x 1.25 x 5.37 
DV575·2 2·50 70 100 1 x 1.25 x 5.37 
DV575·3 2 . 50 70 200 1 x 1.25 x 5.37 
DV575·4 2 . 50 70 93 1 x 1.25 x 5.37 
DV575·5 2 . 25 70 50 1 x 1.25 x 5.37 
DV575·6 2 . 50 70 93 1 x 1.25 x 5.37 

V168·1 0 .. 2 !,sec .015 !,sec 100 4 x 4 x 1.25 
V168·2 0 . 1.5 .08 1000 4 x 4 x 1.25 
V168·3 0·3.0 .15 1000 4x4x1.25 

DV1556·1 2·33 Nsec 28 to 32 MHz 93 .5 x 1 x 3.5 
DV1556·2 2 ·40 Nsec 26 to 30 MHz 93 .5 x 1 x 3.5 

MV994 2· 18!,sec 2 MHz 300/3000 
MV781 2·30 2 300/3000 
MV785·1 0 . 1 Msec 2 100 
MV785·2 0 . 10 Msec 2 100 
MV785·3 0·100 Msec 2 100 

AV175 
AV287 
AV206 
AV731 
AV211 

AV1561·1 
AV1561·2 
AV1561·3 

O· .15 Msec 
O· .50 
0·1.0 
0·5.0 
0·10.0 

0·25 Msec 
0·50 
0·100 

to 30 KHz 
20 
20 
5 

2.5 

to 30 KHz 
30 
30 

500 
1000 
600 

1000 
600 

100 
100 
100 

1 x 5 x.5 
1 x9 x.5 

19 x 17 x3.5 
19 x 17 x 5.25 
19x17xlO.5 

9x3x6 
19 x 3.5 x 12 
19 x 3.5 x 12 

19 x 5.25 x 15 
19 x 5.25 x 15 

19x5.25x17 
19x7.0x17 
19x7.0x17 

COMPUTER DEVICES CORP. specializes in the design and production of variable delay devices and will 
custom design units to meet your specific requirements. If the Delay Lines in this partial listing do not 
fill your need, please call. 

rhis condensed catalogue information is only meant to serve as a guide. Before 
finalizing on a design it is most prudent to utilize the experience, ingenuity 
and up·to·date information of our Engineering Staff. Expert guidance, which 
can save you hours of searching, is as close to you as your telephone-

516·543·4220 

COMPUTER DEY I CES CORP. 

1156 See YELLOW SECTION for Local Offices, Phones eem/1969 



M,iiijlffiD SECTION 2350 

FIXED AND TAPPED DELAY LINES 

THINLlNE- NANOSECOND 
SUB-MINIATURE LINES 

MODEL 

.21 inch thickness and pin arrangement 01521-1 
makes these lines compatible with dual-in- ,01521-4 
line packaging. Encapsulated in plastic. 01521-7 

TAPPED DELAYS 
Each line provides 10 tap 
delays spaced at equal in· 
tervals. 

MANY TAPS 50 taps 
PER LINE 50 taps 

30 taps 

MINIATURE LUMPED CONSTANT 
Hermetically sealed in a 
metal container. Delay tol
erance ±5%). 
Temperature stability less 
than 50 PPMj"C. P.C. 
Mounting. 

------------------------------
INEXPENSIVE 
DISTRIBUTED CONSTANT DELAYS 

Plastic encapsulated units 
with a temperature coef
ficient of 150 PPMj"C. 
P.C. Mounting. Many other 
models available including 
the nanosecond range. 

ATC TRANSPONDER AND 
BEACON CODING DELAY LINES 

Standard 1.45 ILsec tap 
spacings plus other special 
delay points are provided. 
Hermetically sealed. steel 
cased, plastic encapsulated 
and PC mounted units are 
offered. 

LONG DELAYS OF 
LOW FREQUENCY 

Fixed and multi·tapped delays 
with high accuracy and flat reo 

sponse VSWR ±% db; phase lin
earity ±% %. 

0152-10 

01551-1 
01551-2 
01551-3 
01551-4 
01551-5 

01511·1 
01511-2 
01511-4 
01511-6 
01511-8 
01511-10 

01543 
01544 
01545 

0647---0 
0647· --1 
0647- - - 2 
0647---3 
0647---4 
0647- -- 5 
0647---6 
0647- --7 
0647---8 

00679- --1 
00679- - - 2 
00679- - - 3 
00679- --4 
00679- -- 5 
00679- - - 6 
00679- --7 
00679- - - 8 
00679- --9 
00679- - -10 

01560 
01365 
01000 
0120 
0298A 
0637 
01190 
01191 
01210 

OA921 
OA563 
OA301 
OA261 
OA607 
OAl77 

ANALOG DELAYS WITH DIGITAL TECH- MOA2300·1 
NIQUES can provide delays in excess of 1 MOA2300-2 
second to analog signals as high as 1 MHz. MOA2300-3 

- -

IMPEDANCE 
OHMS 

Available in 
50,93 and 
100 ohms 

200 

100 

100 
100 
100 

Available in 
93, 330, 500 

and 1000 ohms 

Available in 
330, 500 

and 1000 ohms 

400 
180 
330 
180 
500 
180 
400 
500 
500 

2000 
1000 

600 
500 
500 

1000 

50 
50 
50 

DELAY 

50 Nsec 
25 
10 
5 

100 Nsec 
150 
200 
250 
300 

10 Nsec 
20 
40 
60 
80 

100 

150 Nsec 
300 
90 

.05/Lsec 

.10 

.25 

.50 

.75 
l.00 
l.45 
2.90 
4.35 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 
.9 

l.00 

/Lsec 

1O.15/Lsec 
20.3 
20.3 
25.0 
25.3 
20.3 
20.3 
24.65 

8.0 

420/Lsec 
500 

1,000 
5,000 

20,000 
100,000 

25,OOO/Lsec 
50,000 

100,000 

RISE TIME 
OR 

FREQ. RESP. 

20 Nsec 
10 
4 
2 

10 Nsec 
15 
20 
25 
30 

3 Nsec 
6 

13 
20 
26 
33 

13 Nsec 
20 

8 

SIZE 
INCHES 

.21 x .39 x .7 

.21 x l.0 x l.5 

.21 x .39 x .7 

.25 x.8 x 5.2 
.25 x l.0 x 5.3 
.25 x.8 x 3.2 

Available with 
3 delay to rise time 

ratios in 3 case sizes 
4:1 .30 x l.0 x l.25 
8:1 .30 x l.0 x 2.45 

12:1 .30 x l.0 x 3.45 

Available with 
delay to rise time ratios of: 

In 2 case sizes 
5:1 .37 x .5 x 4.5 

10:1 .37 x l.0 x 4.5 

.33/Lsec 

.5 

.5 

.55 

.6 

.3 

.4 

.5 

.5 

100 KHz 
30 
20 

5 
3.5 

.2 

30 KHz 
30 
30 

.55 x 2.25 x 3.62 
.87 x 3.5 x 3.5 

.35 x 2 x 4 
.75 x 5 x 4.37 

l.62 x 2.87 x 4.25 
2.37 x 2.75 x 3.18 

.63 x 4 x 5 

.63 x 4 x 5 
.5 x 1 x 4 

14 x 2 xl 
7 x 2.5 x 2 
19 x 3.5 x 9 

19 x 5.25 x 10 
19 x 7 x 15 

19 x 21 x 12 

19x3.5x17 
19 x 5.25 x 17 
19x21x17 

MANY OTHER MODELS AND SPECIALTY Delay Lines are available. 
If exactly what you want is not listed, please call. 

COMPUTER DEVICES CORP. 
63 AUSTIN BOULEVARD COMMACK, N. Y. 11725 

516-543-4220 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1157 
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·.:::::D:A:T:.·A:. ·.D:E:·L.·A.·.V::·D .. :E:V:·I.C:-E.S.HO.RT.FOR.MC.AT.ALO.GU.E .Yf .... 3 . • __ • 
253 CROOKS AVE., CLIFTON, N. J. 07011 Tel. (201) 772·1106 

3O-100SERIES 

This miniature,completely potted unit is adaptable for printed circuit board applications. Time-Delay: 0-5 us. Rise-Time: 15%, 
10%,5%, & 3% of time-clelay.lmpedance: up to 4000 OHMS. Frequency Response: 10 MHz. Attenuation: less than 0.1 db/us. 
Temp. Coefficient: O.l%/°c. 

DISTRIBUTED TYPE 

This delay line is ideally suitable for applicatiohs in digital computers, and other circuit applications requiring low attenuation, 
fast Rise'Time & Excellent pulse-form fidelity. Time Delay: 0-1 us. Rise-Time: 0.06 us. Impedance: 300 to ;1000 OHMS. 
Attenuation: 1 db/us approx. 

CABLE DELAY LINE 

These units are extremely usefull for phase-shifting, phase-array, phase-comparison applications at very high frequencies. They 
are completely shielded against Radio Frequencies Interference. They feature: Time Delay 0-1 us; Delay Tolerance: ~ 1%. Im
pedance: 50,75, '90, OHMS. Attenuation: 16 db approx. at 10MHz. VSWR: 1.05. Frequency Range: greater than 100MHz. 
Mounting: flush or rack mounted panel. 

ELECTRICALLY VARIABLE 

These Electrically variable delay lines can be made to be current or voltage variable. They exhibit a truely infinite resolution of 
time delay. They are ideally suitable for remote control applications. Time Delay variation: up to 50 us. Tracking accuracy: 
!: 5% or better. Impedance: 200 to 2000 OHMS. Oparating Temperature: -650 c to +850 c. Frequency Range: lMHz for current 
variable, 10MHz for voltage variable. 

SPECIALS: SONAR, RADAR, TRANSPONDER 

We specialize in custom design delay lines. These delay lines find usage in specific equipments and systems such as: SONAR, 
TRANSPONDER, RADAR, etc. These units meet in full or exceed all the military requirements and environmental conditions. 
Our Engineering know-how and our past experience in this field assures you the highest quality and reliability in our products. 
In addition we provide the shortest delivery time. 

Filters -Indue tors 
LOW-PASS & HIGH-PASS 

These filters are designed to meet or exceed the requir~ments of MIL-f-18327. The compactness. light weight and built-in 
reliability affords an added advantage to modern equipments design criteria. The units are housed in an hermetically sealed 
protective case with plug-in terminals adaptable to printed circuit board connections. It features: I nsertion loss: .5 db. Attenua
tion: -0.5 db over the passband, 60 db skirt for fol fl = 1.3. Frequency Range: 1 to 30 KHz. Impedance: 600 and 1000 OHMS 
unbalanced: Size: 3.187 X 0.565 X 1.250. (81 X 14 X 32mm) 

VARITOR 

This is a current variable inductor. It is an extremely simple, reliable, non-mechanical device used in Sweep Generators, Spec
trum Analayzers. Telemetry equipments. It offers indunctance variation: 7/1 over its nominal value. Tracking accuracy: ~ 3% 
or better. Inductance linearity! 2%. Size: 3/40.0. X 5/8. (19mm 0.0. X 16mmj 

inductors provide the highest "a" obtainable in the frequency range of 0.1 KHz to 1 MHz. They are completely potted, 
in size, low in cost and extremely stable over temperature- variation. 'Matched units for inductance are available. The 

ISllI~clific:Rtilnnls of these units are the following: Inductance range: 50UHY to 36HY. Accuracy: ! 1% (!: .25% available). "a" 
greater than 250. Temperature Coefficient: :!: 18 PPM/oc from -550 c to +850 c. Multiple taps are available upon request. 

We are ready to give your requirements (large or small) our conscientious, personal, and scientific consideration, which is guaranteed to please all our customers. 

1158 See YELLOW SECTION lor Local Offices, Phones f!em /1969 
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~ Fe fi? f? el..eCTRONICS CORP. 
~C!J lb VVor.d'.l.eadi,-,.;Producerof Delay Unes 

TO MIL·D·23859 
USUALLY 
IN STOCK 

TO MIL·D·23859 
USUALLY 
IN STOCK 

SlANDARD 
LUMPED 
CONSTANT 
DELAY LINES 

• Delay Tolerance ± 5% 
• Attenuation: 

1 /Lsec. or .less - 1 db Max. 
2.5 and 5.0 /Lsec -3 db Max. 
10, 25 and 50/Lsec. - 6 db 

Max. 
• Temperature Stability -

.00005 f.l.sec/ f.l.sec;oC 
• Operating Temperature Range 

-55°C to + 125°C 
• Output Pulse Distortion 

± 10% Max. 

T 
c 

NANOSECOND • Dimensions 2.00" • Molded in epoxy 
0.38" wide long x 

DELAY LINES 
SERIES 8M & HM 

MILLISECOND 
DELAY 
NETWORKS 

1 
c 

1 

x 0.28" high 

• Lead length 
located on 
2.00" surface 

~, ,:::..-1 
~ 

SPECIFICATIONS: 
Delay Tolerance ....... ±5% 
Attenuation: 
10, 20, 25 /Lsec .... c ...... 1.5 db 
50, 100,200 /Lsec .... 2.0 db 
250 /Lsec ...................... 2.5 db 
500 /Lsec and over ...... 4.0 db 

1.12" 
.38" x 

resin 
• Attenuation 5% 

maximum for all 
units 

Characteristic 
Impedance 

Rise 
Delay (ms) Time (~s) 

.1 2.0 

.1 3.0 
I 4.0 
2 4.0 
2 6.0 
.2 8.0 
.25 5.0 
25 7.5 
25 10.0 

.5 10.0 
5 15.0 
5 20.0 

10 20.0 
1.0 30.0 
10 40.0 
2.0 40.0 
2.0 60.0 
2.0 80.0 
3.0 60.0 
3.0 90.0 
3.0 120.0 
5.0 100.0 
5.0 150.0 
5.0 200.0 

Delay nsec 
No. -+:5% 

8M 10 10 
8M 20 20 
8M 40 40 
8M 80 80 
HM 20 20 
HM 40 40 
HM 80 80 
HM 160 160 

Size 
letter 5000 

Model 
G 7CI03 
H 6CI03 
J 5CI03 
G 7C203 
H 6C203 
J 5C203 
G 7C253 
H 6C253 
J 5C253 
G 7C50) 
H 6C503 
J 5C503 
K 7CI04 
M 6CI04 
Q 5CI04 
K 7C204 
M 6C204 
Q 5C204 
K 7C304 
M 6C304 
Q 5C304 
K 7C504 
M 6C504 
Q 5C504 

Impedance 
Rise Time Ohms 
nsec Max. -+-10% 

3 200 
6 200 

10 ?OO 
20 200 

400 
10 400 
20 400 
40 400 

1000!) 2000!) 

Model Model 
70103 7Fl03 
60103 6Fl03 
50103 5H03 
70203 7F203 
60203 6F203 
50203 5F203 
70253 7F253 
60253 6F253 
50253 5F253 
70503 7F503 
60503 6F503 
50503 5F503 
70104 7H04 
60104 6H04 
50104 5H04 
70204 7F204 
60204 6F204 
50204 5F204 
70304 7F304 
60304 6F304 
50304 5F304 
70504 7F504 
60504 6F504 
50504 5F504 

ELECTRONICS CORP. 534 BERGEN BO~~~~:~~ :.~:~~SADES PARK. N J 

o 
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DISTRIBUTED 
CONSTANT 
DELAY LINES 

CONTINUOUSLY VARIABLE 
DELAY LINES 

", ... :-t~/.(" __ - ..... ,..,,1 PRINTED . 
\ .::..~--------(1-7i ,BOARD TYPE 

r . Tap • Attenuation: than 1.0 db 
• Resolution: better than .001 p;sec. 

~ • External termination not supplied) 
Inpuft t • Can be. operated above groun~ potential ° 

3:1 V. -55°Cto +125°C I 
Ground' E."tomel! • Operatmg temperature: - 55 C to + 125 C 

T.rmlnaUon • 0 Ring shaft seal. . 
GND IN OUT • Temperature co-

efficient of delay 
~~tY2..j I approximately r S ---..j.. . 200 PPMoC 

• Encapsulation in 
resin 

SERIES 
400 

• Operation: continuously variable shaft rotation 
of 10 turns from zero to maximum delay 

• High impedance tap (variable) 
• Outside dimensions: 61%2 x % x IV<! 

Y"'f~ 
=::{~-------r(~ 

Delay Ris,e Time* Impedance 
No. (Max.) (Max.) (Ohms) 

401 .10 ",sec .03 ",sec 100 I_ L. "I CYLINDRICAL TYPE 402 .20 ",sec .04 ",sec' 200 
403 .70 ",sec .095 ",sec 500 

.02 

.04 

.OS 

.OS 

.10 

.12 

.05 

.10 

.15 

.20 

.25 

.1 

.2 

.3 

.4 

.5 

.6 

.7 
.S 
.9 

1.0 
1.1 
1.2 

.1 

.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

1.0 
1.1 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

.1 

.2 

.3 

.4 

.5 

.S 

1160 

100U 

200U 

500U 

10000 

1200U 

18000 

R.ise Time 
(",sec) Max. 

.020 ",sec 
Max. for 
.12 ",sec 

delay 

.025 

.028 

.030 

.032 

.035 

.045 

.055 

.060 

.065 
.075 
.080 
.085 
.090 
.095 

0.10 
0.12 
0.13 

.040 

.045 

.055 

.065 

.070 

.075 

.OBO 

.OS5 

.090 
;100 
.110 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.040 

.045 

.050 

.055 

.060 

.070 

Attenuation 
db Max. 

1 db! ",sec 
or 

.25 db 
whichever 
is greater 

1 db! ",sec 
or 

.25 db 
whichever 
is greater 

1.2 db! ",sec 
or 

.25 db 
whichever 
is greater 

1.6 db! ",sec 
or 

.25 db 
whichever 
is greater 

1.6 db! ",sec 
or 

.25 db 
whichever 
is greater 

1.5 db! /LSec 
or 

.25 db 
whichever 
is greater 

Cylindrical 
Type 

"L" Model 

IIf2" A02 
21f2". A04 
31f2" A06 
41/4" AOS 
5'14" AI0 
6'14" A12 

1'1'4" B05 
23fi1" BI0 
33fi1" B15 
5" B20 
S" B25 

1" Cl 
1%" C2 
2" C3 
21f2" C4 
3" C5 
3'12" CS 
33A" C7 
4'14" C8 
43fi1" C9 
5\4" CI0 
5'12" Cll 
6" C12 

1" 01 
13fi1" 02 
2'14" 03 
23fi1" 04 
3'14" 05 
33fi1" 06 
4'14" 07 
4'1'4" 08 
5'14" 09 
53fi1" 010 
6'14" 011 

1'14" El 
13fi1" E2 
2112" E3 
3" E4 
3'1'4" E5 
4\4" E6 
5" E7 
51f2" EB 
6'14" E9 

1lf:!" Fl 
21f2." F2 
3lf4" F3 
4'14" F4 
5'14" F5 
61f4" F6 

Printed Board 
"l" liS" 

2" 1.2 AP02 
21f2" I.S AP04 
31f2'" 2.S APOS 
4'14" 3.4 APOS 
5'14" 4.4 API0 
S'I4" 5.4 AP12 

2" 1.2 BPOS 
3" 2.2 BPI0 
3'1'4" 3.0 BP15 
6" 4.2 BP20 
6" 5.2 BP25 

'}!' 1.2 CPl 
'}!' 1.2 CP2 
2:' 1.2 CP3 

404 .50 ",sec .09 ",sec 750 
405 .40/LSec .075 ",sec 1000 
406 .25 ",sec, .045 ",sec 1300 
407 .20 ",sec .04 ",sec 1500 

'AS measured at termination. 

SERIES 
500* 

• Resolution: better than lhooo of maximum delay 
• External termination (not supplied) 
• Can be operated above ground potential 
• 0 Ring shaft seal .. 
• Operation: continuously variable shaft rotation 

of 10 turns from zero to maximum delay 
• High impedance tap (variable) 
• Outside dimensions: 7V<!" x 1" x 1%" 
• Operating temperature ~55°C to + 125°C 

'Delay to rise time ratio of 10·1 also available upon special order. . , 
Delay Impedance Rise Time-

No. (Max.) (Ohms) (Max.) Attenuation 
501 .9 ",sec 1000 .2 ",sec .5 db 
502 2.0 ",sec 470 .40 ",sec 1.2 db 
503 4.0 ",sec 220 .. 80 ",sec 2.5db 
504 9.0 ",sec 100 I.B ",sec 5.0 db 
505 15.0 ",sec 56 3.0 ",sec 9.0 db 

21f2" I.S CP4 
3" 2.2 CP5 'As measured at termination 
31f2" 2.B CP6 CUSTOM DESIGNS: In addition to the above listed models, ESC can 

33fi1" 3.0 CP7 IIJs~U~PP!I~Y=~;W~ith~~~~;~;,c;,o;n;t;in;u;o;'U;SI;y~v;a;r;ia;b;le~D~e;la;y~L:in:e:s_f:o:.r :~:: ~:~ g~~ your 

~:: ~:~ gm NANOSECOND DELAY 
6" 5.2 CP12 

2" 1.2 OPl 
2" 1.2 OP2 
2lf:!" I.B OP3 
3" 2.2 OP4 
3W' 2.8 OP5 
33fi1" 3.0 OPS 
4'14" 3.4 OP7 
43fi1" 4.0 OPS 
5'14" 4.4 0P9 
53fi1" 5.0 OPI0 
S'I4" 5.4 OP11 

'}!' 1.2 EPI 
2'" 1.2 EP2 
2lf:!" 1.8 EP3 
3" 2.2 EP4 
33fti" 3.0 EP5 
4'14" 3.4 EPS 
5" 4.2 EP7 
5%" 4.B EPB 
6'14" 5.4 EP9 

2"· 1.2 FPl 
2'12''' 1.8 FP2 
3",,," 2.B FP3 
4'14" 3.4. FP4 . 
5'1." 4.4 FP5 
6'14" 5.4 FPS 

• Operating Temperature: 
-5S·C to +12S·C 

• Temperature CoeIIic:limt: 
100 ppm/"C 

• Attennatlon: 0.5 db max. 
• Distortion (typical): ±10%; with an in

put rise time of 20% of specified rise 
. time or 1 nsec. whichever is greater 
• Dielectric Strength: 100 VDC 

IMPEDANCE IOon±10% .IMPEDANCE 2000 ±10% 
Rise Rise 

Delay Time Delay Time 
Model nsec. nsec. Model osec. nsec. 

No. ±5% Max. Case No. :!:5% Max. Case 
SMA10 10 2.5 1 5MBI0 10 2.5 1 
SMA20 20 6.0 1 5MB20 20 6 1 
SMA30 30 8.5 1 5MB30 30 8.5 1 
SMA40 40 12 1 5MB40 40 12 1 
SMA50 50 15 1 5MB50 50 15 1 
SMA60 60 12 :/ 5MB60 60 12 2 

~~:~& 80 16 2 5MB80 80 16 2 
100 20 2 5MBI00 100 20 2 

t=-A-I -J;~l!:l t;:; 
:I' 

SERIES 
SM 

TO MIL·Q·23859 
USUALLY IN STOCK 

IMPEDANCE 5Il00 ±10% 
Rise 

Delay Time 
Model nsec, nsec. 

No. :!:5% Max. Case 
SCMIOO 100 30 1 
SCM150 150 45 1 
SCM200 200 60 1 
SCM300 300 80 1 
SCM400 400 55 2 
SCM500 SOO 70 2 
SCM600 600 80 ~ SCM1200 1200 250 

ICASE I A I B I, 
r 1 I 1.00 J 0.800 I 
I 2 I 2.00 1.800 I 

ELECTRONICS CORP. 534 BERGEN BOULEVARD' PALISADES PARK, N J 
WINDSOR 7-0400 
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ELECTROMAGN··ETIC 
DELAY LINE·S 

TO MIL-Q-23859 
USUALLY 

MINIATURE 
VARIABLE 

IN STOCK DELAY NETWORKS 

The Series 700 of Miniature Variable Delay Net
works has been designed and created by ESC to 
meet the increasing demand for variable delay lines 
suitable for printed board mounting. 

• Operation: continuously variable shaft rotation of 
4Y2 turns from zero to maximum delay. 

• High impedance tap (variable) 
• Outside dimensions: 4Y2" x ~ 1/2 " x 112" 

• Operating temperature -55°C to 125°C 
• Resolution: better than 1/1000 of maximum dela)! 
• External termination (not supplied) 
• Can be operated above ground potential 
.0 Ring shaft seal. 

MODEL NO. TIME DELAY' IMPEDANCE PULSE RISE TIME" 

701 .125 usec. 1500 ohms .03 usec. (max.) 

702 .25 usee. 1800 ohms .06 usec. (max.) 

703 .50 usee. 1000 ohms .10 usec. (max.) 

704 .75 usee. 680 ohms . 15 usec. (max.) 

705 1.0 usee. 560 ohms .20 usec. (max.) 

706 1.25 usee. 470 ohms .25 usec. (max.) 

707 1.50 usee. 390 ohms .30 usec.(max.) 

708 .65 usee. 93 ohms .10 usec. (max.) 

Pulse Attenuation -1.0 db (max.) all units 
DC Working Volts - 500 volts (max.) 

'Minimum delay at max. pOSition. 
"Pulse rise time at termination of delay line. 
Mechanical and electrical m·odifications available on special order. 

COMPUTER LINES APPLICATIONS 
A series of miniature delay lines featuring multiple 
taps and adjustability of delay. All at 930, they are 
epoxy molded, designed for P.e. board mounting 
with a maximum height of .370". Overall delays 
of 100, 125, 250, and 500 nsec. Ask for specifi
cation RX 1189. 

GEOPHYSICAL APPLICATIONS 
Part Number 81·21 Total time delay of 28 msec. 
tapped at 1.0 msec. intervals. Amplitude response 
flat within ±.25 db from 15 cps to 250 cps. Phase 
response linear with ±.075% over the same frequency 
range. Impedance is 5000fl and attenuation less than 
6.0 db. Size 6" x 10" x 14". 
Part Number 81·43 Total time delay of 50 msec, 
impedance is 5000. Atten. vs. frequency: -3 db at 
800 cps; within ± I db from 100 to 600 cps. 
Insertion loss is 8 db. 

SONAR APPLICATIONS 
Part Number 81·41 Total time delay of 2.9 msec. 
tapped at 100 .usec intervals. Tap tolerance of 20 
.usecs over temperature range of 0° to 65°C and 
dynamic range of 0.10 to 10 volts with cos2 input 
pulse. Impedance is 10000 and attenuation less 
than 6.0 db. Hermetically sealed metal case, 
3 "x 4.5" x 11.5". 

USUALLY 
IN STOCK 

MINIATURE TRIMMER 
DELAY LINE 

The Series 800 Trimmer delay line 
is designed for circuits requiring 
precision delay adjustments and is 
particularly suitable for printed 
board mounting. Sealed in an alkyd 
resin case, and with precious metal 
contacts, the 'Trim line" will meet 
or exceed most equipment specifi
cations. 

• Attenuation: less than .5 db 
• Resolljtion: less than I nsec. 

SERIES 800 
"TRIMLlNE"TM 

• Dielectric Strength: 300 VDC 
• Operating temperature: 

-55°C to + 125°C 
• 0 Ring shaft seal 
• High impedance tap (variable) 
• Width: .75" max. 

• External termination (not supplied) • Height:.3S" max. 

CHAR. 
DELAY' IMPEDANCE APPROXIMATE APPROX. # OF 

MODEL (nsec) (ohms) TD/TR RATIO j~A" DIM REVOLUTIONS 

801 50 200 4:1 2.25 6 
802 75 1000 4:1 2.25 6 
803 100 200 7:1 4.00 12 

804 125 500 4:1 2.25 6 

805 150 1000 7:1 4.00 12 

806 250 500 7:1 4.00 12 

807 10 100 4:1 2.25 6 

808 20 100 7:1 4.00 12 
. . 

• Min. delay at max. position. 

ATC TRANSPONDER 
AND BEACON DECODING NETWORKS 
Although the pulse interval is standardized, other parameters such as 
impedance, rise time, tolerances, and size are subject to the system 
designer's discretion. Our long experience in this field can help you 
choose an economically satisfactory solution without compromising 
system performance. Some representatives lines are described below. 

..J ... 
Q 
o 
::;: 

37-97 

52-77 

53-92 

53-42 

53-84 

53-63 

1.45 .03 

24.65 .47 

24.65 .47 

27.0 .55 

24.65 .30 

2D.4 .2 

500 1.0 

470 4.0 

470 2.5 

180 2.0 

180 2.5 

470 2.0 

0.5x2.0x6.0 Single interval delay, low 
distortion, fast-rise-time. 

1x2x4.25 High density packaging. 
Hermetically sealed in 
metal case. 

.38x4.0x4.0 Molded in silicone rub
ber on printed card. 
Mates with edge con
nector. 

1.7x2.2x7.12 Precision tapped, low 
attenuation meets ex
treme environmental 
conditions. 

2.19x4x6 Low attenuation, fast 
rise time . 

3.88x5.12x6.6 Delay/Rise Time Is 
100/1 ;plecision tapped, 
temperature coefficient 
<: 20ppm/ DC. 

E LEe T RON I esc 0 R P 534 BERGEN BOULEVARD • PALISADES PARK, N J 
• WINDSOR 7-0400 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1161 



LOW COST COMMERCIAL delay 
lines offer the lowest price 
per bit .of any high-speed fast
access memory device. Tailor 
made lines can be mounted on 
customer pc hoards with in
put and output transducers 
matched to available circuits. 
Delays from a few microsec
onds to 15 milliseconds are 
available 

HERMETICALLY SEALED lines 
are recommended for critical 
commercial and industrial ap
plications requiring reliable 
operation in uncontrolled en· 
vironments. Bit rates to 4 mc 
using NRZ techniques and 2 
mc using RZ or bipolar record· 
ing are available. 

FULL MIL SPEC units are quali
fied to aircraft (MIL-E-5400), 
shipboard (MIL-E·16400) and 
aerospace specifications offer
ing continuous operation un
der severe shack and vibration 
over wide temperature ranges 
(-550 C to. + 1250 C). Tapped 
lines and wide adjustment 
lines are available 

DISCRETE COMPONENT elec
tronics can be mounted with
in delay line case or using 
conventional printed circuit 
board construction. Circuits 
include input gating, line driv
ers, linear read amplifiers, 
NRZ or bipolar detectors and 
re·timing flip flops 

INTEGRATED CIRCUITS permit 
uceptional volumetric effi
ciency, (mare than 150 bits 
per cubic inch) at low cost 
and with complete compatibil
ity with various IC manufac
turers. Lines can be synchro· 
nized to external clock .or 
provided with internal crystal 
oscillator 

SPECIAL SUBSYSTEMS can 
be provided. Typical is 4· 
line 33-msec, 84,OOO-bit reo 
circulating buffer for raster 
scan. display applications. 
Special interface cards ad
just logic levels to any 
NPN, PNP, or integrated 
circuit interface. Storage 
costs as low as V2C per tilt. 

... OR IN COMPLETE MEMORY AND INFORMATION PROCESSING SYSTEMS ... 

KEYBOARD·COMMUNICATIONS BUF
FERS are available to provide paper 
tape to magnetic tape buffering, 
keyboard buffering, or bufferin!! to 
teletype or telephone data links. 
Basic system stores 4096 charac
ters, can be expanded to 128,000 
characters. I/o rates of up to 4800 
baud can be provided. 

CD 

SPECIAL DELAY SYSTEMS are avail
able such as the illustrated AudiO 
Delay Unit which delays audio or 
FM data up to 100 ms with excel
lent linearity and less than 5% 
distortion. A frequency response of 
:±:1 db, 20 Hz to 20 kHz and a 
dynamic range of 40 db are other 
features. 

DIGITAL DEVICES DIVISION· 
See YELLOW SECTION for Local Offices, Phones . 

LIMITED MESSAGE BUFFER SYSTEMS 
are available for buffering small 
remote terminal devices. Storage 
is up to 4,000 characters, input! 
output rates are compatible with 
telephone or teletype lines. Options 
include floating battery power sup
plies, direct interfacing to commu
nication. lines, non-destructive 
readout, and selective edit. 

eem/1969 
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When you want high efficiency 
delay lines specify Kappa Super-l)* 

*SUPER-l1 LINES embody a new design principle providing 
the highest efficiency yet obtainable in lumped constant delay 
lines. Use of network synthesis techniques rather than con
ventional m-derived methods results. in sharply improved 
delay line efficiency. Compared to ordinary lines of any given 
delay, KAPPA SUPER-l1 lines pr;ovide linear performance over 
a much greater band width. In addition these newly developed 
lines offer such outstanding advantages as: greater inherent 
reliability, smaller package size, and appreciable cost 
reduction. 

SUPER-l1 LINES FOR VIDEO SYSTEMS 
Impedance: 75 ohms (unless otherwise specified) 
Amplitude Response: better than 0.1 db. flatness to 10 MHZ or higher 
Ripple: within ± .05 dbto 10 MHZ or higher 
Group Delay: linear within ± 1% or ± 1 nsec, whichever is greater. 
Group Delay Ripple: within ± 2'/2% to 14 MHZ 
K factor: better than .25% for Tor 2T sin' pulse 

for both American and European systems 
Cross talk: less than 46 db. 

IJPDATE YOIJR VIDEO BROADCAST EQIJIPMENT WITH KAPPA SIJPER·~ DELAY LINES! 

STANDARD LUMPED 
CONSTANT DELAY LINES 

SERIES LC 

Delay: 50 Nanoseconds to 1 second 
Bandwidth: DC to 250 MHZ 
Rise Time: As low as 2 Nanoseconds 
Impedance: 25 ohms to 50 K ohms 

PRECISION DECADE 
DELAY UNITS 

SERIES OK 

Variable delays available between 
input and output terminals in dec
ade .steps. £ac~ decade has eleven 
(11) switch contacts and ten (10) 
delay increments so that the dial 
values overlap-, 

LOW DISTORTION LINES 
SERIES 0 

Distortion at Output: 2% max. 
Distortion at Taps: Less than 5% at any tap 
Distortion Limit: As low as 0.1 % if required 
Delay Range: up to 100 usec. 

STANDARD DISTRIBUTED 
CONSTANT DELAY LINES 

SERIES DC 

7-':'- • 
...•. -..., .... i 
~ ..•.. 

Delay Range: to 3'.sec. 
Standard Tolerance: ~ 5% on Delay 
Delay·to·Rise·Time RatiO: 11 max. 
Distortion: ~ 5% (typical), ~ 10% max. 

us for the name of your nearest repre!!entative or consult listing in this directory. Complete new catalog avaIlable. 

eem/1969 

KAPPA NETVVCJRKS, INC. 
Delay Line Specialists· Electric Wave Filters 

Manufacturing Engineers 
165 ROOSEVELT AVENUE· CARTERET; NEW JERSEY 07008 • TEL. (201) 541-4226 

See Our Filter Ad On Page 1297 

See YELLOW SECTION for L(lcal Offices, Phones 1163 
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MICROSONICS 
for proven design, reliability & 

performance in 

DELAY LINES 
Serial Memories 

• 

Write for Bulletins today 

MICROSONICS 
60 Winter Street, Weymouth, Mass. 02188 
Tel: 617 337-4200 
A division of the Sangamo Electric Company 

1164 See YELLOW SECTION for Local Offices, Phones 

CRYSTAL 
FILTERS 

Microsonics, Inc. has designed 
and developed phase tracking 
crystal filters, in which the phase 
between filters will track within 
close tolerances, over Wide tem
perature ranges, without tempera
ture control. Any on.e of the 
standard multi-pole filters such as 
Butterworth, Tchebycheff, Bessel, 
etc. may be obtained with phase 
tracking requirements. In the event 
of tight tracking requirements, the 
filters are produced in matched 
sets according to the customer's 
requirements. 

The set of 3 filters shown above 
have been produced in production 
quantities and the specifications 
are shown below. 

SPECIFICATIONS 
Center 

frequencies: ...... 5MC ± 150 cps 
Bandwidth 3db: .... 1 KC ± 1 00 cps 
Shape-factor 60j3db: ................ 5:1 
Ultimate rejection: ........ 70db min. 
Initial phase off-set: ..................... 1 ° 
Phase tracking across the 

3db bandwidth: .............. 5° max. 
Operating 

temperature: -35°C to +75°C 

Send for Microsonics' Brochure 
No. 4350 

O MICROSONICS, INC. 
60 Winter Street 
Weymouth, Mass. 02188 
Tel: 617 337·4200 

A SubSidiary of the Sangamo Electric Company 

eern /1969 
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I:h NYTRONICS, INC. OELA Y LINES 
'I!I STANDARD COMPONENTS GROUP WEE LINE 

Delay Lines 
Epoxy·Encapsulated High-Reliability 

Non·Flammable 

Available for Base and Stacked 
Mounting, and Printed Circuits 

A Complete Series Providing, Greater 
Design Freedom and More Mechanical 

Versatility 

Use Tap-Off Points for Lower Delays 

STANDARD SPECIPICATIONS 

DELAY TOLERANCE AT 50% PTS. 

RISE TIME: 10% TO 90% 
IMPEDANCE 

ATTENUATION 
SPURIOUS RESPONSE 

DC WORKING VOLTAGE 

TEMPERATURE RANGE (OPERATING) 

±10% 
.15 Td MAX. 

1000!l±10% 
.fi'ddbMAX. 

15% MAX. 

600 MAX. 

-5S·C TO 10S·C 

CONFORMS TO MIL·T·27A CLASS 2R 

SPECIAL DELAY LIN'ES The delay lines listed above are only a small 
sample of the large variety of both lumped and distributed constant 
delay lines manufactured by Nytronics. 

Lines from a fraction of a microsecond delay to several hundred 
rt:1icroseconds, at· impedances from 50 ohms to several thousand ohms, 
and with bandwidths up to 25 MC are within the scope of Nytronics 
engineering and production facilities. 

Wee Line 
Unique sectional construction utilizingindi
vidual pre·designed Pulse Delay elements. 

48 hour delivery not 8 weeks. 

No tooling expenses. 

GROUP A 

Ii i ! il 
DIMENSIONS 

IN INCHES 

I. 3.500" .1 .312"1 

I (87" DI~. 2 HOLES ~ ~ I _.-l 

14----- 81--£8~ ,. ., ~ 

The WEE LIN E offers a unique section
alized delay line that reduces delivery for 
prototype delay lines from weeks to days 
and eliminates expensive tooling and 
design efforts. Consisting of pre-designed 
LC sections called Wee Bits, a discrete 
value of delay time is offered. The aggre
gate number of Wee Bits determines the 
total delay time and is a function of delay 
to rise time ratio. The Wee Line assembly 
is made of selected Wee Bits mounted on 
printed circuit boards that conform. to 
M IL-P·13949B, stacked or single layer and 
permits increment of delay to be tapped 
without disturbing uniform pulse shape. 
Wee Bit size 00401" long by 0.625" wide 
by 0.230" height and are epoxy molded to 
meet environmental conditions of MIL-C-
15305C. Temperature range -55·C to 
125·C. 300 VDC working voltage. Delay 
time available per Wee Bit from 10 nano
seconds to 100 nanoseconds in 10 nano· 
seconds increments. Wee Bits also stocked 
with 200 nanoseconds delay. Th,is unique 
Wee Line sectionalized delaY'line concept 
allows reducton of approximately 40% in 
number of sections ordinarily required*, 
flexibility of desi!!n, and line tapping. 
Individual Wee Bits only may be pur· 
chased for assembly on customer's cir
cuits. Wee Lines also available in 
shielded case. 

LEADING ELECTRICAL PARTICULARS 
Delay Tolerance: :::t: 5% 

~r--r--r--r--r--r--T_-__ l~-·r-J~--~-' 

eem/1969 

·COntlilred to constant K 

Essex Electronics Division 

Risetime 
Tolerance: 

Noise: 

Ripple: 

Attenuation: 

Temp. Coete.: 

Impedance: 

Operating Voltage: 

:::t:20% 

1 to 10%, less than 3% for most types 

1 to 10%, less than 3% for most types 

0.2 db/usec. to 1.0 db/usec. most types 
0.2 db/usee. 
150 (10)' us/us _oC 

500 ohms :±5'1. 

300 Volts D.C. 

....... c ~~::~T K vr--

"' .... --~ 50 .,U LINE 

= 1. Divide desired time delay by de-:; ~!~~:. rise time to obtain TdjTr 

i 20 f--+-++/---"1''f-1 2. ~~rZ~~~h~~~b:~t~:m;~~tiO~~r;: 
II 3. Determine the delay per section 

Tr MEASURED AT 10% & 90% and Td MEASURED AT 50% Z ,. required by dividing 10t,I delay 
POINTS OF INPUT AND OUTPUT PULSES. Individua'i Sections desired by no. of sections de-
furnished in ±5% Tolerance (or ±1NS, whichever is greater) termined In step 2. 

and must be tested in accordance with Nytronics, Inc. OSI 394. ~~g~~~~14' ~:~ei~e t~:I::a~:t~:mf~~~i~~ ~1~vP 
LEADING MECHANICAL PARTICULARS ~e;IO\;~~~r~t~~~:~/::~~e~~lect 
(for 15 section delay line) 
length of 15 cells ........... _........ ...................... . .. 6.125" 5. ~:~i'o~eJ:ra:~. ~~fu,~~n~rI~~V\~~:: 
length of 15 cells plus p.e. mounting board.. ..7.141" f--+-+--t-I delay is accomplished b selec 
Width of cells plus P.C. mounting board...... .0.750" ting appropriate value Yof last 
Height of cells plus P.C. mounting board.. .0.330" cell. 

B.sic cell size: Length - 0.401" 
Width - 0.625" 
Height - 0.230" 

Temperature range and operating environmental conditions are 
covered by.MIL·C-15305B. 

" zo Td JO 
Tr elf. 

.. 
Tr eft. == 'Tr 20UT - Tr 21N. 

If Tr OUT ~ 'lOx Tr IN, Tr eft. == Tr OUT 

50 

NYTRONICS, INC. 
,550 Springfield Ave., Berkeley Heights, N. J. 07922 

Tel.: 201-464-9300 I TWX: 710~984-7977 

See' YELLOW SECTION for Local Offices" Phones 1165 



#22 AWG TYP. (.025") 

electromagnetic delay lines 
· .. LUMPED CONSTANT 

· .. DISTRIBUTED CONSTANT 

· .. VARIABLE 

In the past delay lines have generally been custom designed units. For 
prototypes and .research and development work, this is extremely compli
cated. RCL's Series DLM has created modules with fixed delay times. RCL 
has available 15 different values between 10 and 200 nano-seconds as 
standard stock items. Each module is one section. The number of sections 
depends on the ratio delay time/rise time. According to the requested ratio, 
delay time/rise time, the necessary number of modules is computed by a 
curve. By division of the total delay time by the number of modules, approxi
mate value of the necessary modules are available. The single modules can 
be connected to each other on a printed circuit board. Taping is possible at 
the connecting points between the different modules. 

RCL 
EL-20 

·1 DELIVERY FROM STOCK I 

Typical Series Designed for Commercial Computer Use: 

STANDARD DELAY TIMES 

o DELAY TIME TYPE 

I .200 ADO ±.005" 10 Nanoseconds EL 10 

20 Nanoseconds EL 20 D 
I 

Z5000 S 0 -.l. 
-t ::m;, L.I------±-.~~-~;-,,,====:::.~I ::0:;, I. t ~l~:~,~ 25 Nanoseconds EL 25 

30 Nanoseconds EL 30 

TECHNICAL DATA: 

Delay time: 
Tolerance of delay time: 
Tolerance of rise time: 
Impedance: 

10 NS-200 NS 
±5% 
±10% 
500 Ohms 

40 Nanoseconds EL 40 

50 Nanoseconds EL 50 

55 Narroseconds EL 55 

60 Nanoseconds EL 60 

70 Nanoseconds EL 70 

75 Nanoseconds EL 75 

80 Nanoseconds EL 80 
Ambient temperature range: - 55°C to + 125°C 

300 Volt 
90 Nanoseconds EL 90 

Operating voltage: 
Temperature Coefficient: 
Noise: 
Ripple: 

1166 

±100 ppm 
Average: 2% 

Average: 2% 

100 Nanoseconds 

150 Nanoseconds 

200 Nanoseconds 

RCL's staff and facilities are always available to help you. You can be assured 
of prompt, courteous and professional treatment whenever you call RCL. 

WRITE FOR COMPLETE CATALOG 

ELECTRONICS, INC. 
General Sales Office: 

EL 100 

EL 150 

EL 200 

700 South 21st Street. Irvington, N. J. (Area Code 201) 374-3311 • TWX 710-999-5511 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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VIDCOR CO., Inc. (2'3) 757-0"0 
'25' W. EL SEGUNDO BLVD •. • GARDENA, CALIfORNIA 90247 • TEL. (2'3) 757-0"9 

SPECIAl. FEATURES 
• High density package without loss of bandwidth or rise time 
• "M" Series provides 7S% reduction over conventional 

unit size 
• Temperature Range: -SsoC to 12SoC with low temperature 

coefficient 
• Lead spacings designed for 0.1" circuit board grids 
• Designed to allow low cost production 
• Dimensions - .30 x .30 maximum cross-section, 2.S" 

maximum length 

SPECIAl. DEI. A Y I.INES 
Vidcor Company offers at low cost, custom designed lines to 
your requirements in addition to the typical size shown. 
Custom delay lines have been made in various external con· 
figurations consistent with customer requirements. 

MICROMINIATURE DEI.AY I.INE-M 
STANDARD MODEL SPECIFICATIONS 

DELAY TIME (p. SEC) 0.1 0.3 0.5 0.7 

RISE TIME (p. SEC) 0.03 0.08 0.10 0.12 

1.0 

0.18 

DIMENSION "A" I" I" I" 1~" 111z" 
DIMENSION "B" 0.6" 0.6" 0.6" 0.9" 1.1" 

ATTENUATION Less than 1 db 

CHARACTERISTIC 
IMPEDANCE 

Up to 1500 ohms 

TOLERANCE 5% for delay time and 10% for characteristic 

OVERSHOOT 

TEST VOLTAGE 

TEMPERATURE 
COEFFICIENT 

TERMINALS 

SIZE TOLERANCE 

e 

T 
#24' 
1/1 MIN 
(TYP) 

.10 

impedance 

Less than 10 percent 

500 volts (DC) 

0.1 percent per degree centigrade 

#24 AWG, I" minimum length, tinned 
copper leads 

Decimal dimensions ±.02", fractional 
dimension ±){l' 

I vlDeoR I 
. PART :it . 

X usee 
G IN 

Z -200 I 
OUT 

1.20j-, B -I 
TOLERANCES: +.00 BODY DIMENSIONS 

-.02 
MATERIAL: THERMOSETTING RESIN 
DIELECTRIC BREAKDOWN TEST: 300 VDe 
MAXIMUM TEMPERATURE: +105°e 
Standard size packaging lor all delays. 
Weldable "Dumet" leads are available at. additional cost. 

PULSE TRANSfORMERS 

NANOSECOND DELAY LINES 200 OHMS 
Attenu- Attenu- Case Dimensions Tin-Coated Td Tr ation alion (inches) 

leads nan osee nanosec % % 
Pari No_ ±10% ±10% max. max. A B C 
A1345 10 5 3 5 
A1346 12 7 3 5 1.00 .60 .25 
A1347 14 8 3 5 
A1l70 15 12 5 5 
All71 20 13 5 5 1.00 .60 .25 
A1l48 25 14 5 5 ---
A1l73 30 15 5 5 
A1l74 40 15 5 5 1.00 .60 .25 
A1l42 50 16 5 5 
A1348 60 18 5 5 1.00 .60 .25 
A1363 70 20 5 5 1.00 .60 .25 A1525 80 20 5 5 
A1532 90 20 5 5 1.00 .60 .25 

500 OHMS 
Miniature Delay Lines Impedance SOD ohms ±10% 
Case: Diallylphathalate glass filled per Mil-M-14 SDG 

Time Delay Rise Time Attenua- Case Dimensions 
VIDCOR Td max. lion % (inches) 
Part No. (nanosec) (nanosec) max. A B C 
A1458 45 12 5 1.25 .6 .3 
A1459 95 20 5 1.25 .6 .3 
A1471 100 30 5 1.00 .6 .3 
A1479 150 45 5 1.25 .6 .3 
A1448 175 50 5 2.50 .6 I .3 
A1087 200 87 5 .875 .6 .3 
A1512 300 80 5 1.00 .6 .3 
A1422 225 80 5 1.00 .6 .3 
A1423 275 80 5 1.00 .6 .3 
A1480 300 85 5 1.25 .6 .3 
A1527 400 90 5 1.25 .6 .3 
A1090 500 100 5 1.00 .6 .3 
A1481 600 150 8 1.50 .6 .3 
A1092 700 

1 
165 8 1.50 .6 .3 

A1093 800 175 9 1.50 .6 .3 
A1094 900 185 10 1.50 .6 .3 
A1095 1000 215 10 1.50 .6 .3 
A1482 1200 300 12 2.00 .6 .3 

HIGH DENSITY DELAY LINES - '0000 
Tin Attenu- Attenu- Case Dimensions (inches) 

Coaled Td Tr alion alion A 
leads ILsec ,",sec % % +.00 B C 

Part No. ±5% max. max. max. -.02 ±.02 ±.02 

A1325 0.1 .04 10 10 1.00 .60 .30 
A1326 .2 .07 10 10 1.00 .60 .30 
A1057 .3 .085 10 10 1.00 .60 .30 
A1058 .4 .10 10 10 1.00 .60 .30 
A1053 .5 .12 10 10 1.00 .60 .30 
A1329 .6 .14 10 10 1.25 .90 .30 
A1060 .7 .16 10 10 1.25 .90 .30 
A1331 .8 .17 10 10 1.50 1.10 .30 
A1062 .9 .21 10 10 1.50 1.10 .30 
A1063 1.0 .25 10 10 1.50 1.10 .30 

A1l39 1.1 .26 15 10 2.00 1.60 .30 
A1l40 1.2 .22 15 10 2.00 1.60 .30 
A1l41 1.3 .25 15 10 2.00 1.60 .30 
A1333 1.4 .27 15 10 2.00 1.60 .30 
AlOSS 1.5 .27 15 10 2.00 1.60 .30 
A1064 2.0 .4 15 10 2.50 2.10 .30 

MINIATURE TAPPED DELAY LINES 
CHARACTERISTIC IMPEDANCE 10000. 5% TOl. MAINTAINED ON All DELAYS. 

Part l.ltru. Dim. :inches) 
Number Total Delay Taps (lLsec) A ~ 
A1465 0.1 ILsec .02, .04, .06 & .08 ,",sec 1.5 .30 
A1466 0.5 ILsec .1, .2, .3 & .4 ILsec 1.5 .30 
A1467 1.0 ,",sec .3, .5, .7 & .9 ILsec 2.00 .30 
A1468 1.0 ILsec .2, .4, .6 & .8 ILsec 2.00 .30 
A1469 2.0 ILsec .6, 1.0, 1.4& 1.8 ILsec 2.50 .30 
A1470 2.0 ,",sec .4, .8, 1.2 & 1.6 ILsec 2.50 .30 

The delay lines above display a baSIC deSign that has been fully engineered 
and field tested. Other values of delay, Impedance and tap delay are available 
on short notice and at low cost to vendor. 

----------~I~:~ith~ !rl--------- Part No. A1150 Al152 Al155 Al156 Al158 A1160 Al164' Al166 

Pulse Widlh (lLsec) 2.0 5.0 6.0 6.0 16.0 10.0 10.0 16.5 

j-.-- 2.0" ----+1.. ¥4" I MIN ... I~ _ , 

Ralio 1:1 1:1 1:1:1 1:2 1:1 1:1:1 1:1:1 1:1:2 

Rise Time (nsec) 40 30 60 60 60 90 100 100 

eem11969 See YELLOW SECTION for Local Offices, Phones 1.187 



I@ ~'i KS·500A KCVS 
K-5700' _ SOOA KC·5QOB,lO KHF·900A 

ALUMINUM INSTRUMENT KNOBS 
STANDARD ANODIZED KNOBS FOR %" SHAFTS 

Modern, decorative knobs of fabricated aluminum. Oflers 
piece construction and superior styling at moderate price. 

Model 
K-500 
K-700 
K-900 
K-1250 
K-1250-S 
K-5700 

One· 100- 2S0-
O.D. Finish" 99 249 499 

.500" A, B, G .45 .41 .39 

.750" A, B, G .50 .45 .43 

.937" A, B, G .55 .50 .47 
1.250" A, B, G .65 .59 .56 
1.250" A, B 1.55 1.40 1.32 

.500" & .750" A. B 1.10 .99 .94 

SKIRTED ANODIZjj:D KNOBS FOR ',4 ", SHAFTS 

one-

soo-
999 
.36 
.40 
.44 
.52 

1.24 
.88 

Decorative knobs with skirts of natural or black aluminum or 
acryl~c pl~stic. KS types have ~Iuminum skirt; KSP types, acrylic 
plastiC skirt. Skirt One- 100- 2S0- SOO-
Model O.D. Dia. Finish" 99 249 499 999 
KS-500 .500" .750" A. B .60 .54 .51 .48 
KS-700 .750" 1.125" A, B .65 .59 .56 ,52 
KS·900 .937" 1.406" A, B .85 ,77 .73 .68 
KSP-700 .750" 1.125" A, B .60 .54 .51 ,48 
KSP-900 ,937" 1.406" A, B .65 .59 .56 .52 

DELUXE KNOBS WITH A CUSTOM LOOK. 
ALCOKNOBS with unique, notched pointers are designed for 
hi-Ii/stereo, tape recorders, test equipment, lab and medical 
instruments. The emphasis is on style to enhance the overall 
appearance. For %" shafts. One- 100- 2S0- SOO-
Model 0.0. Finish' 99 249 499 999 
KHF-500 .500" A, G .45 ,41 .39 .36 
KHF-700 ,750" A, G .50 ,45 ,43 .40 
KHF-900 .937" A, G.55 .50 ,47 .44 
KHF-1250 1.250" A, G .65 .59 .56 .52 

'Specify color: add suffix A for natural aluminum anodizing with black 
poin\e~; ad~ B for bl~ck anodizing with white pointer; add G for gold 
anodIZing With red pOinter. 

MINIATURE ANODIZED KNOBS FOR Va" SHAFTS 
K-Va types are machined aluminum with anodized finish and 
hairline indicator. Usable with switches and contrqls having 
Va" shafts. KC types are skirted knobs for MRA Series Alco· 
switches: machined aluminum anodized with hairline and two 
set screws. One- 100- 2S0- SOO-
Model 0_0. Skirt Finish" 99 249 499 999 
K·500-Va .500" No A, B, G ,45 .41 ,39 .36 
KS-500-Va .500" Yes A, B .60 .54 .51 .48 
KC'500 ,473" Yes A, B .55 .50 .47 .44 
KG·500-lOt ,473" Yes A, B .65 .59 .56 .52 
KCVS-500' ,473" Yes A, B 1.10 .99 .94 .88 
KR-1 Shaft Reducer I;" to Va .06 .045 .04 .036 

tHas engraved 0-9 numerals. °Special adjustable stop types, 
KNURLED ALUMINUM KNOBS 

One· 100· 2S0· SOD· 
Model 0.0. Style Knurl Finish' 99 249 499 999 
KD·500 .500" Diamond A, B, G .55 .50 .47 .44 
KD-500-Va ° .500" Diamond A, B, G ,55 .50 ,47 .44 

, KD-700 .750" Diamond A, B, G .60 .54 .51 ,48 
KD-900 .937" Diamond A, B, G .70 ,63 ,60 ,56 
KD·1250 1.250" Diamond A, B, G .85 ,77 .73 .68 
KN-500 .500" Straight A, B .55 .50 .47 ,44 
KN·500- '/a ° .500" Straight A, B .55 .50 .47 .44 
KN-700 .750" Straight A, B .60 .54 .51 .48 
KN·900 .937" Straight A, B .70 .63 .60 .56 
KN-1250 1.250" Straight A, B .85.77 .73 .68 
KN·500 .500" Straight AB, BA*" .75 .68 .64 ,60 
KN·500-\!a O .500" Straight AB, BA":' ,.75 .68 ,64 .60 
KN-700 .750" Straight AB, BA*" .80.72 ,68 .64 
KN·900 .937" Straight AB BA"" .90 .81 .77 .72 
KN·1250 1.250" Straight AB; BA-* 1.10 .99 .94 .88 

~~~,:~gg :m:: ~~:~~~~ !B~BA"" }::gU~ U~ U~ 
'Specify color: add suffix A for natural aluminum anodizing; add B 

for black anodizing; add G for gold anodizing, 
"Specify colors: Add suffix AB for Natural Aluminum body with Black 

top; Add BA for Black anodized body with Natural top, Of or 'Is" Shafts. 

~~ 
nMEPNB~ M<PNB·, 

STRIPS 
Ceramic.base terminal strips with fired silver, copperplated and 
tinned terminals to facilitate high-temperature soldering 01 com· 
ponents and leads. Features permanent bond between metal and 
ceramic, Standard 2-56 threaded studs are extra long for cutting 
to any required dimension. Board ht, 0,590" from base. Depth 
of slots 0,197". Dielectric Strength: more than 10 seconds at 
1500 vilc between terminals. Insulated R'esistance: over 1000 
megohms at 500 VDC megger. Dip Solder Test: no exfoliation at 
250'C for 5 seconds. 

STANDARD TYPES WITH THREAD MOUNTING 
No. of Size, 

Terminal Overall Mtg. One· 2S· 100· 500-
Model Slots Width Ctrs. 24 99 499 999 

MEP-2 2 0.650 .36 ,24 ,21 .17 
MEP-4 4 1.161 0.512 ,45 ,30 ,25 .21 
MEP-6 6 1.673 1.024 .60 .40 .34 .28 
MEP-8 8 2.185 1.535 ,75 ,50 .42 .35 
MEP-10 10 2.697 2,047 ,87 .58 .49 .41 
MEP-12 12 3.209 2.560 ,99 ,66 .56 .46 

MINIATORE TYPES WITH SNAP MOUNTING 
MEP·NB-3 3 0.600 

6:490 
.48 .325 .29 .26 

MEP-NB-5 5 0.885 .66 .45 .395 .355 
MEP-NB·7 7 1.165 0.490 .81 .545 .48 .435 
MEP-NB-9 9 1.445 0,750 .87 .59 .52 .47 
MEP·NB·13 13 2.140 1.500 1.11 .755 .665 .60 
MEP-NB-16 16 2.440 1.500 1.35 .92 .81 .73 
MEP-NB-20 20 3.020 2.520 1.65 l.l? ,99 .89 

UNIVERSAL TYPES WITH SNAP MOUNTING 
ALCO's new concept allows for horizontal or vertical mounting of 
terminal strips. Each strip is supplied with 2 types of mounting 
hardware. The selected positioning of the terminals permits the 
use of more components in a limited space (either singly or in 
pairs). Silverplated copper eyelets are swedged to the ceramic 
base. 

No. of Size Inches 
Terminal Overall Mtg. 

Model Slots Width Ctrs. 
MEH-NB·9 9 3.000 2.500 
MEH-NB-18 18 3,000 2.500 
MEH-NB·19 19 3.000 1.750 
MEH-NB-40 40 3,000 2.500 

One- 2S- 100- 500-
24 99 499 999 
.80 .53 .45 .38 

'1.45 .97 .81 .67 
1.45 .97 .81 .67 
2.20 1.47 1.23 1.01 

Simplify Circuitry With These 
DESIGN BOARDS 

and Plug-in Terminal Strips 
Ceramic Alcostrips are 
ideal for breadboarding 
which may be quickly in
serted or removed as de· 
sired to simpl'ify circuit 
design. A mating circuit 
board measuring only 5" x 
6" is provided to form a 
base for experimental de
sign work. Complete ce
ramic kit includes 16 strips 
(8 sizes) and one board, 

CB-2 Kit 10.95 
CB-1 Board only .95 

ALCOSTRIPS ARE MANUFACTURED UNDER A 
LICENSE GRANTED BY TEKTRONIX, INC • 

. See YELLOW SECTION for Local Offices, Phones eern /1969 
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KNOBS 
Your instrumentation can now be greatly 
enhanced by the use of a harmonizing style 
of the uniquely designed Buckeye Matching 
Instrument Knobs. They're available in six 
attractive styles in four stock colors, and in 
six basic sizes. 

This "MATCHING INSTRUMENT LINE" 
features single-roufld, concentric, bar and 
half bar, spinners, pointers and skirted knobs 
with numerous variations. Molded of Cycolac, 
Buckeye knobs are noted for their toughness, 
rigidity, dimensional stability, high gloss and 
resistance of stain, weather and heat. They 
are fitted with metal bushings and 2 set 
screws. All caps are spun aluminum and are 
corrosion protected by anodizing. 

bord-pak® cases 

Bord·pak cases are designed in three popular functional sizes 
to facilitate economical assembly of standard 4'12" circuit guides. 

The recessed satin anodized front panel and polished alumi· 
num frame trim harmonizes with the "over·tone" gray pebble 
grain finish to give extra attractiveness to any finished packaged 
assembly. Bottom is provided with safety snap elevating bail 
and nylon feet. Internally the cases are designed to incorporate 
two, four or six Bord·pak sets. 

Th.e overall sizes nlnge from· SM." wide x SM." high x 11%" 
deep to 15J'i." wide x SM." high x 11%" deep. 

racks 

CIRCUIT OARD GUIDES are a time and labor 
saving innovation for packaging integrated modular cir
cuitry. The Cycolac guide is molded into a single section 
with 12 tracks, spaced 1~2" apart with ventilation slots 
for safe maximum density circuit card packaging. The 
mounting shelf and clamp design assures quic~ and posi
tive alignment of connectors with only three bolts. Guides 
are available to accept either 4¥2" or 6" length etched 
or printed circuit boards. Module spacing and design other 
than standard is available on quantity orders. 

The popular Buckeye Bord-pak rack is offered in four functional 

~~~~m~~Jat~ C~;C~it o~o:rl~~!u~~s ~;~W~e~~~: ~~,s 07 :,r~iZ~~ 
The racks are sturdily designed of rigid aluminum support bars 
and flanged end plates to either stack or facilitate an economical 
assembly of your own choice of stationary multiple·rack elec
tron ic systems. 

The overall sizes range from 57/8" high x 5" deep x 6" wide 
to 8%" high x Sif4" deep x 19" wide. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1169 
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THE REVOLUTIONARY METHOD FOR 
MARKING ELECTRONIC EOUIPMENT 

JUST RUB and it's PRINTED! 

Sharp. Clean. Fast. Nota Decal. No Water. No Tapes 
INSTANT LETTERING® marking kits bring you all the necessary elements for com
pletely marking electronic equipment, prototypes, drawings, etc_ in this fast new 
easy-to-use form. There's even a new drafting symbol kit for better more readable 
schematics. 

Words, letters, numerals, switch patterns, arcs, drafting symbols, etc. are printed 
on a special transparent carrier film. Rubbing over one of. these elements with a 
ballpoint pen releases it from the carrier film and adheres it to your working surface. 

INSTANT LETTERING® words and symbols transfer to almost any surface including 
glass, plastic, even painted and bare metals. Now you can quickly mark all, panels, 
even especially calibrated two·color n()menclatures, pilot light jewels, sub·assem
bNes, circuit boards, etc. Reproduction quality INSTANT LETTERING® transfers are 
clean and sharp, leave no background haze or film, make prototypes look like fin· 
ished production equipment and give aU equipment and drawings a professional look. 

RY TRANSFER MARKING KITS 
TITLES for ELECTRONIC EQUIPMENT 
NEW, REVISED; Now 20% more titles in a 
new easy-to-read typeface. Researched to 
give up to 95% of all electronic marking. 
For labeling, marking, titling all electronic 
control panels, drawings, prototypes, etc. 
No. 9581-Complete Set (black) . $4.95 
No. 9591-Complete Set (white) $4.95 
REFill SETS-12 sheets per set 
No. 9601-Alphabets (black) $2.50 
No. 9611-Alphabets (white) $2.50 
No. 9621-Numerals (black) ................ $2.50 
No. 9631-Numerals (white) .. . .. $2.50. 

, TERMINAL & CHASSIS MARKING KIT 
All the necessary letters, letter combina
tions and numerals for marking chassis, 
printed circuit and tefminal boards, rotat
ing components, etc> 
No. 966-Black $4.95 
No. 967-White $4.95 

DATAMARK KITS 
Low cost dry transfer marking kits designed 
to provide useful preset words, symbols 
and alphabets for specific uses. 
K58B-Audio, TV & Hi-Fi (black) ..... . ... $1.25 
K58W-Audio, TV& Hi·Fi(white) ... . $1.25 
K59B-Amateur Radio & CB (black) ...... $1.25 
K59W---:Amateur Radio & CB (white) ....... $1.25 
K60B-Experimenter, Home & Intercom 

(black) .............. .......... $1.25 
K60W-Experimenter. Home & Intercom 

(white).............. . $1.25 
K61 B'---Test & Industrial Equipment 

(black)......... ...... $1.25 
K61W-Test & Industrial Equipment 

(white) ........... .......$1.25 
K62-Marks & Switch Patterns ............... $1.25 
K63-Alphabets & Numerals (118") ...... $1.25 
K64-Alphabets & Numerals (1/4") .......... $1.25 
K65-Alphabets & Numerals ('/2") ......... $1.25 

METER & DIAL MARKING KIT 
Arcs, dial patterns, lines, wedges, gradua
tion lines, switch symbols alphabets and 
numerals in black, white and red for mark
ingstandard and special rotary tap 
switches, . potentiometers and prototype 
and specially calibrated meter dials. Colors 
provide contrast on scales and switches, 
simplifying usage of complex instruments. 
No. 968-Complete Set .. . $4.95 
REFILL SHEETS":"set of four identical sheets 
No. 968R-(specify sheet number) . $2.00 

ELECTRONIC SYMBOL. DRAFTING SET 
The quick way to more readable schemat· 
ics. Contains 40 sheets of electronic sym
bols plus letters and numerals. Symbols 
designed to conform with MIL-STD-15'lA. 
Sheets have heat resistant adhesive for 
perfect reproduction in. any tilue- or white· 
printer. Also included is a complete guide 
to drawing with dry transfer symbols. 
No. 970-Complete Set ...................... $15.95 
REFILL SHEETS-set of four identical sheets 
No. 970R-(specify sheet number) .... $2.00 

L.OGIC DIAGRAM SYMBOL SET 
NEW! The most modern and effective aid to 
drawing logic diagrams. Symbols transfer 
to your drawing in seconds. All you need 
do is add the connecting leads. Heat re
sistant adhesive allows perfect reproduc
tion even in diazo and other high speed 
printers. Symbols conform fully to MIL· 
STD"806B and ASA-Y32.14. 
No. 971-Complete Set ............................. $3.50 
REFILL SHEETS~set 3f four identical sheets 
No. 971R-(specify sheet number) $2.00 

1IIIIf'IIIlSTANDARD SHEETS 
Full 10" x IS" sheets of alphabets and numerals available in over SO different type
faces in sizes ranging from 8 pI. to 3 in. display letters and in 6 colors. Also available 
are arrows, math symbols, chart symbols, line and dot rules, etc. Free sample and 

...--DATAKOAT 
--e0m lete type chart available upon request. 

HEAT RESISTANT SHEETS 
Heat resistant letters allow your drawings to be reproduced with perfect results every 
time. Letters will not flake, peel or fray in any blue- or white-printer. Razor sharp 
letters are printed with a highly opaque ink so you get perfect results every time. 
Write for complete details. 

~SPECIAL SHEETS 
~ee.ts made to your own specifications can include logos, drawings, symbols, preset 

words - anything that you use repeatedly. Hundreds of lettering and marking prob
lems that were impossible or too expensive become practical with "Instant Lettering". 
Tell us your problem and let us suggest a "dry transfer" solution. 

Clear Protective Coating 
Specially designed to protect "Instant Letter
ing" transfers from abrasion and weathering. 
Datakoat is water-clear and dries quickly. 

Protective Coating Kit contains a 1 oz. bottle 
of Datakoat with applicator brush in cap and 
a 1 oz. bottle of thinner. 
No. 04176 ......................... $1.00 

Spray Coatings are the handy aerosol can form 
of Datakoat (16 oz. cansl. 
No. 04177 (Glossy) 
No. 04178 (Matte) 

....•..... $2.95 
. ............. $2.95 

THE DATAI( CORPORATION 
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COMPONENTS 
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CONTROL 
KNOBS 

!,eaturing MS 9152 
Design-A-Kno " 8 and new 
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commercial sdol dillerent 
knobs. an Mil/Spec 

CONTROL KNOBS 
DIVISION I 

PLASTIC 
MOLDING 

fIIIIIj 
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TEST JACKS 
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plating, color~eclal termination~ 
tl-contact ' Insulators ad' connector a In mulPP Ications 

MICRO-CONNECTOR' 
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REVODEX@ COUNTING DIALS 

1" and 1 'Va". REVODEX Dials Eliminate Reading Errors 
and are Available in Both Clear or Black Anodized. 

ROK-400 Series 
15 Turns 

Accurate Reproducible Readings: To one part in a thousand. 
Settings can be estimated to fractions 'of a thousandth. 

See exact settings quickly and clearly ... significant digits are conveniently grouped at one spot. Reading errors are eliminated. 
REVODEX dials are particularly suited to IRe 3, 5, 10 and 15 turn precision potentiometers. 
Locking Device: Standard on 1'Vs", optional on 1" dials. Finger-tip 
action positively locks or unlocks the dial. Locks can be set 
without shifting the dial reading. 

Easy Reading: Even when mounted above eye level. 1 Ys" sizes 
give a direct reading with 3 numbers grouped for fool-proof 
reading. On the 1" size, an angular surface· provides greater 
area to ob'tain maximum numeral size. For greatest ease of 
reading, numbers are rearranged to a primary and secondary 
scale presentation. 

Full Range: 000 to 999 to indicate full ten turns. 000 to 1599 to 
indicate full fifteen turns. 

1D Turns' RD·l RD·6 RD·411 RD-412 

15 Turns" - - ROK·4l1 ROK-412 

Locking Mechanism Yes No Yes 

Finish (Satin Anodized) Black Clear Black 

For Shaft Dia. 1fiI" 1fiI" 

Zero Backlash: Knobs are set-screwed directly to potentiometer 
shaft and the non-rotating base is tight to the panel in the 
RD-400 series. This feature thereby eliminates dial backlash. 

Sturdy .Construction: Life tested for one quarter million cycles 
with no signs of appreciable wear.\ 

Easy Mounting: Mounting plate of 1 Ys" dial fits under potenti
ometer mounting nut. Knob is secured to shaft with set screw. 
Body of 1" dial mounts directly on potentiometer bushing and 
knob attaches to shaft. No special panel holes required. 

RO-461 RO·462 RO·421 RO·422 RO·471 RO-472 

ROK·461 ROK·462 ROK-421 ROK-422 ROK·471 ROK-472 

No Yes No Yes No Yes 

r.lp.ar Black Clear 

¥a" 

Bushing/Threads %" Max. (Uses Pot %" ·32 NEF2 W'· 32 NEF2 
Mounting Nut) 

Shaft Ext. Min_ 0.60" 

From Panel Max. 1.0" 

Max. Bushing 
0.328" Extension from Panel 

Dial Body Dia. 1%" 
._.-

*Avallable from Distributor Stock. **Avallable on SpeCial Order. 

'MOUNTING PLATE HEX NUT 

HMo< "[\teM"f ai" 
~-- --~'m .'j --~ 

1+1'~"~ blWI::J 
'NOTE: Permissible shaft' extension from front of panel, 0.60 to 1.0 

Bushing extension beyori.d panel face, .328 max. 

0.60" 
L725" Optimum) 

0.80" 

0.296" 

I" Max. 

BASE ASSEMBLY 

PANEL "'fTfl-! .''''j"' ~~UT jNOB ASSEMB~Y 
~ 8.740 ' T 
~- 1 - Jj: ~- .' 

"-l ~~, u.,,' r.-d ~ ,".J 
NOTE: Permissible shaft extension from front of panel, 0.60 to 0.80 

. Bushing extensi.on beyond panel face, .296 max. 

IRC ST PETERSBURG DIVISION OF TRW INC • 2801 72nd ST., N .• ST. PETERSBURG, FLA. 33733 • (813) 347·2181 • TWX 810-863·0357 
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JJ71,l~1i'rnTfJl\fD)'1i'I~ TUNING CON1KUL~/DKIVt~1 
~~ W\Jlj~o TERMINALS 

b (LONDON) LTD. MADE IN ENGLAND . 

TUNING 
CONTROLS 
Ball Drive. 6-1 Ratio. Coaxial 
Spindle. Epicyclic Friction Drive. 
Ball Drive Dial. 6-1 Ratio. 4" 
Dial. Mounts outside the Panel. 

DRIVES 
Gear Drive Unit. Precision 
Gearing. No Backlash. Precisely 
56.25-1. All Ball Bearing. 
Epicyclic Reduction Drive. 5-1 
Ratio. One (3k") Hole Fixing. 

SHAFT 
COUPLINGS 
D. Type 2 Speed Drive Unit. 
Superb quality continuous re
duction drive with 41/2": 1 ratio. 
Universal Shaft Coupling. Con
stant Velocity. Flexible. Robust. 
Allows for both Linear and 
Angular Misalignment. 

Ball Drive 

Gear Drive Unit 

D Type 2 Speed Drive Unit 

STAND OFF INSULATORS 
AND TERMINALS 
Stand Off Insulators. Profes
sional Quality. Working voltages 
up to 10kV. Stoved-on silicone 
treatment: Water repellent. 
Ceramic bodies. Silver-plated 
tags. No solder .. No plastic. 
No adhesives. 

Stand Off Insulators 

Terminal Strips of the same high quality, %" spacing, two up to 
12-way or ADUP (as illustrated) may be butted to form any number. 

Epicyclic Reduction Drive 

Universal Shaft Coupling 

WE SHOW ON! Y A FEW FROM A COMPREHENSIVE RANGE 

eem /1969 

If you need to Transmit, Tune or Trim R.F. to Micro Wave, contact:-

U.S.A.: M. SWEDGAL . 258 BROADWAY· NEW YORK, N.Y.10007. TEL: (212) WOrth 2-1)485 
ENGLAND: KINGSWAY-WADDON . CROYDON, CR9 4DG. TEL: (01-6882754) 

See YELLOW SECTION for Local Offices, Phones 1173 
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MINIATURIZED COMPONENTS 
Typical of the MILLEN line of miniature components. 

No. A001 Bar knob for Va" sheift. Y2" high by "to" long ......................... .. 
No. A006 Fluted black phenolic knob with brass insert for Ya" shaft •.....• 
No. AOO7 and A008 'to" black plastic. dial knobs; inserts for Ya" shaft. 
No. A012 Right angle drive for Ya" shafts. Single hole mounting ............• 
No. A014 r" bar dial for Va" shalt. Y2" high. 180 0 ar 280 0 dials .........•• 
No. A015 I" fluted knob diaI lor Ya" shaft. %''' high. 180 0 or 280 0 dials. 
No. A017 IVa" diameter fluted black phenolic knob for Ya" shall •........•• 
No. A018 and A019 Knobs. . .................................................................... . 
No. A050 Miniature dial lock ........................................................•.........•.....• 
No. A061 and A062 Miniature shaft locks for Va" shalt ...........•....•......•. 
No. A066 Miniature shalt bearing lor Ya" shalt ...................................••...• 
No. E201, E202, E212, and E222 Miniature binding posts and plug. 
No. E302A to E306A Miniature ceramic po 'minal strips ......................•..•• 
No. J300-3.3 to J300-2500 Miniature Induelors ....•...............................• 
No. MOOI and MOO6' Miniature insulated universal joint style flexibl~ 
coupling lor Va'" shafts ..............................................................................•..•••...• 
No. M004 and MOO5 Mi~iature. non-insulated universal 'joint style flex-
ible couplings lor Va'" dia. shafts ........................... : ............................•••.........• 
No. M017 Miniature plastic insulated flexible caupling lor Va" dia. shalts. 
No. M023 and M024 Miniature high voltage insulated shaft extensians 
for Va" dia. shaft ..................................................... ; .................... ; ......•............... 

MILLEN 

INDUSTRIAL 
ELECTRONICS 

MASTER DATA ® 
BOOK 

Comprehensive }.r 
Coverage of 

I 
MILLEN 

l PRODUCTS 
with 

l 

Dimensional ~ 
Drawings ~ 
Available to. 

Industry Personnel , 
Qualified Engineers 
Purchasing Agents 
Design Draftsmen 

JAMES MILM~N~'~E ® A~:T~: CO., INC. 
MALDEN, MASSACHUSETTS, U. S. A. 

Page 1174" See YELLOW SECTION for Local Oflices,Phones eem/1969 



"Designed for Application" ® 

NO-STRING DIAL 
No_ 10037 - No-string illuminated slide rule dial. The pOinter is driven by 
a flexible but non-elastic molded gear driven rack which rides in a multi-slot 
extruded aluminum channel. This giirder-like channel provides rigidity. 
Reduclion 11; 1. Scale lenglh 6'12 inches. Supplied with bezel. 

FRONT OF PANEL DIALS 
Compact mechanical design. Easy to mount. Self-contained mechanisms, 
Ihus eliminating back of panel interference. Flat black art metal. 
No. 10035 - Iliuminaled panel dial has 12 to 1 ratio; size 8-3116" x 6-17/32". 
Provision for mounting and marking auxiliary controls such as switches, 
potentiometers, etc. provided. 
No. 10039 - Small panel dial has 8 to 1 ralio; size 4" x 3-9/32". 
No. 10039-0 - Small panel dial with positive loaded gear drive. 20 to 
ratio; size 4" x 3-9/32". For ten turn devices. 
No. 10039-E - Small panel dial with positive loaded gear drive. 10 to 
ratio; size 4" x 3-9/32". For five turn devices. 

COUNTER DIALS 
No. 10030 - Extremely sturdy instrument type indication. Control shaft has 
1 to 1 ralio. Veeder type counter is direct reading in 99 revolutions. 
No. 10030-E - Same as No. 10030 except that the crank handle on the 
No. 10030 has been replaced by a fluted knob. 

KNOBS 
A006 - Fluled black phenolic knob with brass insert for 'I." shaft. 
10006 - 231<1" black phenolic knob with brass insert for 1/4" shaft. 
10016 - 341" black phenolic knob with brass insert for 'i4" shaft. 
10016-A - 34" fluted knob with nickel plated brass pOinter. 

BEZELS FOR CATHODE RAY TUBES 
No. 80071 - Buterate bezel for 1 in. tube such as lCP1. 2%" x 23k". 
No. 80072 - Phenolic bezel for 2 in. tube such as 2BP1. 20/." x 2'k". 
No. 80073 - Phenolic bezel for 3 in. tube such as 3RPI. 3%" x 3%". 
No. 80075 - Phenolic bezel for 5 in. tube such as 5UPl. 61/a" x 61/8". 
No. 80173-B - Bezel for rectangular tube such as 3XP1. 2W' x 314". 

.@iMDD. SECTION 2400 

DIALS AND COMPONENTS 
HIGH VOLTAGE R-F SWITCH 

No. 51001 - High vollage r-f switch designed for high frequency require
menls. The No. 51001 features high voltage breakdown, and a non-arc track
ing and arc resistant molded frame. Both collector and switched contacls 
break contact. Heavy duty silver contacts, and insulated mount. 

DRIVES 

RIGHT ANGLE DRIVES 
No,. A012 - Miniature right angle drive for Va" shafts. 1 to 1 ratio. 
No. 10012 - Standard size right angle drive for 14" shafts. 1 to 1 ratio. 
No. l0012-T - Thru-sleeve right angle drive for 1/4 " shafts. 1 to 1 ratio. 

WORM DRIVE UNITS 
Cast aluminum frame may be panel or base mounted. Spring loaded split 
gears to minimize back lash. 
No. 10000-A - 16 10 1 ratio. No. 10000-C - 12 to 1 ratio. 
No. l0000-B - 48 to 1 ratio. No. 10000-0 - 36 to 1 rallo. 

GEAR DRIVE 
No. 10000-12 - Spring loaded split gears to minimize back lash. 2 to 1. 

FRICTION DRIVE 
No. 10065 - Friction drive for 0.025" to 0.032" thick disc dials. 

SHAFT LOCKS 
No. 10060 - Shaft lock for '14" shaft. %"-32 bushing with 7116" hex nut. 
No. 10061 - Lock for conversio'1 of IIplain" 1/4 " shaft to "locking type." 
No. 10062 - Thumb screw shaft lock for '14" shaft. 3/."-32 bushing. 
No. 10063 - Lever operated shaft lock for '14" shaft. %"-32 bushing. 

DIAL LOCKS 
No. A050 - Miniature dial lock. Compact, easy 10 mount, positive In action. 
No. 10050 - Rotation of knob A depresses finger B locking dial against C. 
No. 10050-A - Lock wilh index mounling to prevent rolaNon of assembly. 
No. 10053 Sub panel dial lock. Nickel plated brass. 

JAMES MILM~~~cE ® AN~!r~; CO., INC. 
MALDEN, MASSACHUSETTS, U. S. A. 
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Pick a knob ... Any knob ... Raytheon has it in stock 

1176 

FUSE &' 
RESISTOR 
MOUNTING 

CLIPS 
Data Sheet 

MC-160 

Hundreds of standard types. More than 2,000 "specials" 
available from local distributors and large factory stocks. 

Turn to color with new P ANELRAMA knobs ... 
mix and match caps and body colors. Specify 
DESIGNER SERIES knobs ... or colorful 400 
and REGENCY Series knobs. Raytheon Standard 
Series meet MS91528. Or, select MICRO
VERNIER CONTROLS and self-locking devices 
to meet your requirements. For a complete line 
catalog, call your Raytheon distributor or write: 
Raytheon Company, Industrial Components Oper
ation, Quincy, Mass. 02169. 

C--RA-Y-TH-E .... O-N ~-
See YELLO.W SECTION for Local Offices, Phones eem/1969 



Look in the 
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for 
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MINIATURE ENCASED READOUTS 

Features 
Long Life 
Miniature T·l Lamps 
Metal Enclosure 

• Popular 5V 
• Plug·in 

Large Numerals 
• Lowest Cost 

Typical 
Applications 

Digital Voltmeters 
Frequency Meter 

• Calculator 
Digital Clocks 

• Computers 
Airborne Instruments 
Control Panels 

New 7-segment incandescent rec;tdo'ut has 
a bright display that is Clearly read under 
all ambient lighting conditions. Gontrast is 
further ,emphasized a'nd ,glare is minimized 
because of its "built-in" red filter. The flat, 
single'plane display allows true wide·angle 
viewing without distortion. Large character 
size (.325" x .600") relative' to case size 
(.552," 'x 1.18/1). This compact -unit permits 
multiple installation in a minimum. of 
space. No moving parts. Makes use Of 
high temperature materials housed in a 
one-piece metal caS,e. Lamps are closely 
fitted into a compartmented block with 
short leads virtually eliminating vibration 
problems. Lamps are separately lit to form 
any numeral as desired by use, of an ex
ternal decoder/driver_ High reliability is 
achieved through the use of long life #683 
T-l subminiature lamps with a life expec
tancy of 100,000 hours_ Entire readout is 
easily removed by simply unplugging it 
from the 8·prong socket. 

SPECIFICATIONS 
Characters: 
Lamps: 
Case: 
Terminal Pins: 
Vibration Test: 
Current Drain: 
Consumption 
Power: 

Weight: 
Size: 

o to 9 and some alpha 
#683, 5V @ 60 ma 
Metal, Black Matte 
Nickel Plated Brass 
2000 cis per min. 
120 ma (min.) 
420 ma (max.) 
0.6 watt (min.) 
2.1 watt (max.) 
15 Grams 
.522" x 1.18" x 1.18" 

One· 100- 1000 
Model 
MS·4000B 

Description 99 999 over 
Miniature 

Readout 6.45 4.80 3.85 
SKT-4B Socket .48 .36 _29 

• Test/Checkoui Systems 
QUANTITY 

(for above) 

PRICES UPON REQUEST 

READOUT INDICATORS 
RK Series - precision machined from 1· 
piece aluminum which also serves as a 
heat sink for the bulbs. Front and rear 
tapped holes for mounting on a panel or 
on RKA·2·8 brackets_ The RK-FLV violet 
filter is available to reduce reflected light· 
ing effects resulting in a better contrast. 
Unique in-line design provides clear dis
plays without focusing problems thereby 
allowing equally clear viewing from any 
angle. Compact size assu res a neat fit in a 
limited space. Long life bulbs - 20,000 to 
50,000 hrs_ Engraved acrylic plates are of 
a non-yellowing quality are mounted in a 
tightly-packed stack and edge·lit. 

RKP Series-plug-in readout indicators are 
designed for ease of use. 
RKF Series-has a larger I-piece aluminum 
body with 1" high numerals, along with 2 
long-life bulbs per numeral for increased 
brightness. SPECIFICATIONS 

Numerals: 0 to 9 and a period 
Numeral Size: 55" high (RK, RKP) 

1.0" high (RKF) 
Stan\:lard Voltages: 6, 14, 24 volts 
Bulbs Used (T-1-'!.): -"2181 (6.3V), 2182 

(14V), A-24 (24V) 
Current Drain: 6.3V @ 200 ma .. 14V @ 80 

ma_, 24V @50 ma. (RK, RKP) 
6.3V @ 400 ma., 14V @ 160 ma., 24V @ 
100 ma. (RKF) 

Body Size: 2_56 x .78 x .83" (RK, RKP) 
3.30 x 1.18 x 1.18" (RKF) 

Bracket: Holds 2 to 8 readouts. (RK, RKP) 

MS Series Mosaic - 0·9 and some alpha· 
bet is displayed through diode-matrix (not 
supplied). Decimal points used as colon. 
High illumination. Figures 25/32" high. 
20,000 hr. bulb life. Body size: .827" w. x 
1.73" h. x 1.69" d. Available 6 or 14V 
MSM Series Mosaic (Miniature) - as 
above, except smaller. Lamps are 5v 60 
rna. Body size: .433" w. x 1.15" h. x 1.18" 
d. Figures .472" high, 100,000 hr. bulb life. 

ELFIN®NE;ON INDICATORS 

HAVE MANY ADVANTAGES 
SINGLE PLANE ... closely interlinked segments 
insure uniform· claritY,and easy readabi.lity. ' 

.BRIGHTER OISPLAY .' .. the' ELFIN design . has 
a brighter neon glow, with no flashover, from 
unlighted stacked filaments_ 
WI DER ANGLE VIEWING _ .. ignited electrodes 
are all Up front ,to provide widest viewing angle. 

SMALLEST IN SIZE ... only 0.453" in diameter 
resulting in a 4·digit display -within a 2" space 
requirement. 1 V2" high. 

NUMERIC ANO OTHER CHARACTERS ... same 
indicator used to display 0·9 numerals, + and 
- symbols, some alpha and a decimal point. 

LONG OPERATION LIFE. _ . ELFIN neon dis· 
plays possess prolonged life.span, thereby mak· 
ing them most reliable. 

LOW POWER REQUIREMENT ... exceptional 
low cathode current of 400 /La per segment 
makes it ideal for Ie circuits. 

ELFIN, the smallest of all neon readouts has 
been developed for equipment where space is a 
premium such as airplane displays, digital volt· 
meters, desk electronic calculators and other 
applications. 

ELFIN consists of uniform cathode segments 
and a common anode mounted with a small 
glass envelope. Numeric and many other char
acters are formed by applying DC voltage to 
appropriate combination of cathode segments. 

ELFIN' characters appear as bright continuous 
neon glow easily read under high ambient light 
conditions. 

One· 100- 1000 
Model Description 99 999 Over 
MG·19 Subminiature 

Neon Indicator 4.95 3.75 2.99 
One· 25- 100 

ELFIN Mounted 24 99 Over 
MG·DL on PIC with 29.95 22.5.0 19.97 

Driver & Decoder 

One· 
Model' Volt Description 99 

RK-6 6.3 Edgelighted, Numeric 8.25 
RK-14 14.0 Edgelighted, Numeric 8.25 
RK-24 24.0 Edgelighted, Numeric 8.75 

RK-6S 6_3 Edgelighted, Symbol 8.25 
RK·14S 14.0 Edgelighted, Symbol 8.25 
RK-24S 24.0 Edgelighted, Symbol 8.75 

RKP·6 6.3 Edgelighted, Numeric 8.25 
RKp·14 14.0 Edgelighted, Numeric 8.25 
RKP-24 24.0 Edgelighted, Numeric 8.75 

RKP-6S 6.3 Edgelighted, Symbol 8.25 
RKP-14S 14.0 Edgelighted, Symbol 8.25 
RKP-24S 24.0 Edgel ighted, Sym bol 8.75 

RKF-6 6.3 Edgelighted, Numeric 15.75 
RKF-14 14.0 Edgelighted, Numeric 15.75 
RKF-24 24_0 Edgelighted, Numeric 16.60 

RKF·6S 6.3 Edgelighted, Symbol 15.75 
RKF-14S 14.0 Edgelighted, Symbol 15.75 
RKF·24S 24.0 Edgelighted, Symbol 16.60 

RKA·2·8 Bracket (RK. RKP) 1.65 
RK·FLV Violet Filter (RK, RKP) .40 
RKF·FLV Violet Filter (RKF) .50 
RK-SKT Pro Sockets (RKP, RKF) 1.65 
RK·SKT·C Pr. Sockets w/cover 

(RKP, RKF) 2.45 

MS·6A 6.3 Mosaic, Numeric 8.25 
MS·6S 6.3 Mosaic, Plus - Minus 8.25 
MS-14A 14.0 Mosaic, Nllmeric 8.25 
MS·14S 14.0 Mosaic, Plus - Minus 8.25 
MSM-5A 5.0 Mini Mosaic, Numeric 8.25 
MSM·5S 5.0 Mini Mosaic, Plus - Minus 8.25 

MS·MTX 49 Diode Matrix 12.45 
MS-SK-R Right Angle Socket (MS) 1.55 
MS-SKT Socket (MS) 1.15 
MSM-SK Socket (MSM) .85 
MS-FLV Filter, violet .40 
MS·FLR Filter, red .40 
MS·FLG Filter, green .40 

100- 1000 
999 Over 
6.19 4.97 
6.19 4.97 
6.56 5.21 

6.19 4.97 
6_19 4.97 
6.56 5.21 

6.19 4.97 
6.19 4.97 
6.56 5_21 

6.19 4.97 
6.19 4.97 
6.56 5.21 

11.80 9.48 
11.80 9.48 
12.45 9.97 

11.80 9.48 
11.80 9.48 
12.45 9.97 

1.24 .97 
.28 _20 
.35 .26 

1.24 .97 

1.85 1.48 

6.19 4.97 
6.19 4.97 
6.19 4.97 
6.19 4.97 
6.19 4.97 
6.19 4.97 

9.35 7.47 
1.16 1.03 

.92 .82 

.68 .57 

.28 .20 

.28 .20 

.28 .20 

Symbol indicators (+ - V Q %) can be used with numeric readouts. 

QUANTITY PRICES UPON REQUEST 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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ELECTROMAGNETIC INDICATORS .. I 

I 
Designed for compact instrument and control panels, 
Allard miniature electromagnetic indicators provide 
positive visual signaling, are not subject to burnout, 
assure high readability in strong incident light. One
piece balanced rotor for dependable performance under 

shock and vibration. Models for momentary or latching 
operation, from DC or rectified AC. All models can be 
supplied to meet particular requirements for operating 
voltage, type of display and mounti ng, to commercial 

Tiny indicator with open struc
ture. Mounting screw holes on 
bottom of block. 2 position only. 
May be illuminated through the 
translucent drum. Less than V2" 
along each axis. 

TYPE 120 

Tiny broad faced indicator avail
a.ble in 2- or 3-position momen
tary or 2-position latching 
indication. Capped or sealed. 
Shows colors or legends. Head 
is ?{," wide by X," high. Body 
V/' dia. Overall length lX''''. 

Types 

D.C. VOLTAGES 

OPERATING POWER (WATTS) 

NO. OF CONNECTIONS 

WEIGHT (GRAMS) 

Shorter version of the Type 104 
and just as powerful. For CW or 
CCW rotation using demountable 
flag arms. Rotational angles to 
60°. Works in any position. X/' 
diam. x %" long. 

TYPE 108 

Small indicator for 2- or 3-posi
tion momentary or 2 position 
latching (memory) indications. 
Plastic head can pipe external 
light to indicating face. Colors or 
legends as required. 1%" long, 
¥S" dia., X/' square head . .. 

129 108 109 

To 40 To 90 To 40 

0.9 1.0 1.0 

2 2,3 2,3,4 

10.5 10.6 9. 
."·· .. iii .. · 

ELECTROMECHANICAL 

or MIL specifications. 

Miniaturized version of Type 104 
with rotation up to 45°. Available 
with CW or CCW rotation. For use 
with plug-on (demountable) flags. 
Operates in any position. Case 
size - o/a" 0.0. x .575" long. 

Extended face indicator, permits 
display of complete words or 
multiple symbols. For 2- or 3-
position momentary, or 2-posi
tion latching indication. Plastic 
capped for dust and moisture 
protection, or hermetically 
sealed. Length 1%", head 1" 
by %". 

110 120 

To 50 To 40 

0.5 0.5 

2,3,4 2,3 

35 9.5 

READOUTS 

Other sizes 
available 

Digital Type 202 

Compact digital indicating 
modules for instrument, data 
presentation and other dis
play systems. Seven electro
magnetic indicating segments 
can' be operated in any de
;ired combination by low 
power DC signals. Momentary 
or latching types. Windings 
available from 1 to 30 V .. 
1 %" h. by IX," w. by 2%" d. 
Digit size lW' h. by 1" w. 
Operating time less than 0.03 
sec. 

Type 1218 

Complete readout display op
erating as remote repeater of 
cash register readings. Con
tains readouts, encoding mat
rices, pulsing and cycling cir
Guitry and its own power sup
Illy. Use of latching (memory) 
type readouts makes average 
power consumption negligible. 
Packaged for all-weather, out
door use. Uses 4 Type 218 
readouts, 4" high. 

Other sizes 
available 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

NEW! 

TYPE 219 

Relatively inexpensive version 
of our old Type 101. Can dis
play legends on the drum face 
or rotate a flag arm CW or 
CCW. Two position momentary 
or latching operation. Indicator 
drum is .300" wide x .300" 
diam. Total length is ISfs". 

Two or three position slim indi
cator for narrow locations. Can 
supply power to rotate a flag 
arm up to 60° or can display a 
legend directly on rotor face. 
CW or CCW for two position 
operation .. 270" x .562" x 1". 

122 

To 28 

0.5 

2 

2.5 

219 124 

To 40 To 40 

0.9 1.0 

2,3,4 2 

15 5 

High Visibility I 
Inherent Memory I 

1179 
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Burroughs m 
NIXIE@·· 
INDICATOR TUBES 
MINIATURE SIZE 
AIRBORNE >AND MOBILE EQUIPMENT READOUTS 
SMALL LIGHTWEIGHT INSTRUMENTS 

RECTANGULAR· 

Character Size 
Viewing Distance 

: .750 I', 

ROUND 

0.3" 
...... 14' 

r-T 
, 

9.0 

"" 
aLAC!( SILICON 

RUBBER TUE!ING ,----;;u-· f 

LOoo. '.' .' MAX, ,lo~. -.2 1 .625 MfX.. _.J N~~ MAX 
1200 i ';;=®2' .. "--.J" .• : I. - [-'-T .-._1 

t_. L --,064 
~ .470 __ MAX.' 

MAX. 

Type B4998 

OUTLINE DRAWINGS 

NO"'_ MAX 

032 1'- ___ . __ 1 
"" 

Type 7977 

PIN CONNECTIONS 
NUMERAL 

0 
PIN NO. RECT. ROUND PIN NO. RECT. ROUND 

1- 2 1 8- 8 8 
.0 • _~~ - 0_ l 2- 3 2 9- 9 9 
, <> .,) 

3_ 4 3 10- 0 0 10 o. 
o 0 0 4- 5 4 11- Anode , , 

5- 6 5 12- 1 . 
Bottom 6- IC 6 13- IC 

7- 7 7 

ELECTRICAL DATA (Note 1) MINIATURE (Notes 2 & 3) 

84998' 7977 
Long Life (84032) 
Rectan- Long 

gular Life 

Absolute Ratings 
Ionization Voltage 

(Max) 170 Vdc 170 Vdc 

Supply Voltage 
(Min) 170 Vdc 170 Vdc 

Cathode Current 
(Peak) 2.5ma 2.0ma 

Test Conditions 

Supply Voltage 170 Vdc 170 Vdc 

·Series Resistor 15K 15K 

Cathode Current: 
(Min) l.0 ma 0.7 ma 
(Max) 2.0ma l.4 ma 

SK176 SK116A 
S 178 SK118A 

.. Preferred type (for long life,' readability and size). 
NOTES 
1. The minimum supply voitage should be +i 70' Vdc, howev'er., the 

use of the ,highest voltage available with an 'appropri_ate series 
resistor is rec9mmended'to provide: 1) greater tolerance of B+ & 
Rp;,2) more uqiform brightness; 3) more constant current opera"_ 

Burroughs NIXIE® tubes remain industry's most popular display de
vices for every digital readout application because of their • high 
reliability (200,OOOhrs, life). high constant brightness (200 ft. 
lamberts) • best readability • lowest cost. compact size • rugged 
construction • availability of JAN types • special character tubes 

. STANDARD SIZE 
DESK TOP DISPLAYS AND BENCH TEST EQUIPMENT 

RECTANGULAR· 

Character Size 
Viewing Distance 

ROUND 

0.6" 
30' 

l.::-~Q. -. .064 . ;2)( ;'~-. (?j.2··':'o rr "If ~ . . 610 

MAX,' MAX 
_ ~ 1. t 

t_~, ,~, --- T 

395 _.j.. ____ .395 
MA)(. ~ MAX 

Type 8422 

NOM. ,MAX. 
1. __ 

. I 

1.380 
MAX. 

1,~~0 
MAX. 

OUTLINE DRAWINGS Type 8421 

PIN CONNECTIONS 
If " NUMERAL 

CD 
PIN NO. RECT. ROUND PIN NO .. RECT. 

_0" ~ 0 1 1- Anode IC 8- 4 
'I 0 ,,) 2- ° Anode 9- 3 
e" ~"4 3- 9 0 10- 2 

0 0 0 4- 8 9 Il- l 
5- 7 8 12- IC , . , 

Bottom 6- 6 7 13- IC 
7- 5 6 14- IC 

NOM 

1 

ROUND 
IC 
5 
4 
3 
2 
1 Bottom 

ELECTRICAL DATA (Note 1) STANDARD (Notes 2 & 3) 

Absolute Ratings 
Ionization Voltage 

(Max) 

Supply Voltage 
(Min) 

Cathode Current 
(Peak) 

Test Conditions 

Supply Voltage 

Series Resistor 

Cathode Current: 
(Min) 
(Max.) 

Sockets: 
Standard Wi ri ng 
Printed Circuit 

8422 (85991)' 
Long Life 
Rectan

gular 

170 Vdc 

170 Vdc 

3.5ma 

170 Vdc 

8.2K 

l.5 ma 
3.0ma 

SK169 
SK144 

8421 (85092) 
Long Life 

Wide Angle 

170 Vdc 

170 Vdc 

3.5ma 

170 Vdc 

10K 

1.5 ma 
3.0ma 

SK112 
SK130 

tion; 4) improved operation with temp~rature and 5) improved 
Life. 

2-. 'Specii31 'NIXIE tubes' such as regular life wide angle types and 
wel,dable or tin dipped flying ,lead types are also availal:?le. 

3. Special character NIXIE tubes such as -t and ~ tubes. tubes with 
alphabet characters. and symbols Cu, mV) are- also available. 

1180 See YELLOW SECTION for. Local O.ffices, Phones eem /1969 
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SIDE-VIEWING NIXIE TUBES 

8.5750 8·5855 

Character Size ............ 0.5" 
Viewing Distance ........... 24' 

THE eWB SERIES BEZEL 

IS DESIGNED FOR USE 

WITH THE SIDE~VIEWING 

NIXIE TU8ES 

8·5441 8.5445 

Cha racter Size 
Viewing Distance 

0.6" 
30' 

8-5441A 

The 8·5750 and 8·5850 series NIXIE tubes are high quality, 
low cost, side viewing indicator tubes, which display the 
numerals 0·9 and either of two internal decimal points. 
The 8-5750 N IXI E tube draws less current than the 8·5850 
series and is designed for DC and strobed/Time sharing ap
plications. Mounting centers of 0.540 center to center can 
be obtained with this tube. 

The B-5440 is a low cost, long life NIXIE tube which also 
features a narrow tube width for 0.80" center-to-center spac
ing and a short seated height for minimal instrument panel 
dimensions. 

The 8-5855 NIXIE tube is designed specifically for strobed/ 
time sharing applications. This tube features all glass con
struction, a lower seated height than the 8-5750 series, and 
0.520 center to center mounting. 

The B-5441 is identical to the 8-5440 except it has two 
decimal points (right and left of the numeral) inside the tube 
which are independently operable. 
A "+" "-" NIXIE tube is also available (8·5442). 
The 8-5445 is identical to the B-5440 except it mounts' up· 
side down (stem up). 

The 8-5859 N IXI E tube is the same as the 8-5855 except it is 
designed for both DC and strobed/time sharing applications. 
The 8-5750 and 8-5850 series NIXIE tubes are available in a 
short lead version for use with the SK-207 socket. To order 
the short lead tube suffix the tube designation number with 
an S (i.e.; 8-5750S, 8-5855S). 

The B-5440A is identical to the B-5440 except it is stem 
tubulated and has a seated height of only 1.500" max. (tub
ulation is .064" max.). A "keep alive" is also available for 
consistently rapid ionization. 
Bulletin 1104 & 1116 for details. 

VIEW 

~ 
7e e6 

Be e~ 365 
NOM. 

14e 9_ e4· 13 

IDe e3 

"e e2 

12e el 

PIN CONNECTIONS 
PIN NO. 

1 Numeral 1 
2 Numeral 2 
3 Numeral 3 
4 Numeral 4 
5 Numeral 5 
5 Numeral 5 
7 Anode 

ELEMENT 
8-5441 

OUTLINE DRAWING 

INTERNAL DECIMAL POINTS 
APPROXIMATELy .110 DIA 
(BOTH SIDES) B-5441 ONLY 

8·5855 
8-5750 

OUTLINE DRAWING 

B Numeral 7 
9 Numeral B 

10 Anode ¥ 

11 Numeral 9 
12 Numeral 0 
13 RI. Dec. PI. 
14 LIt. Dec. PI. 

'Pin 10 removed from B-5850 series. 

Absolute Ratings 8·5750 8·5855 8-5859 
Ionization Voltage .............. +170Vdc max ........ +170Vdc max .. +170Vdc max 
Supply voltage ................. +170Vdc min ........ +180Vdc min .. +170Vdc min 
Numeral Cathode Current ...... 3.8ma max 
Peak Numeral Cathode Current .. 15ma max ........... 17ma max 
Decimal Point Cathode Current. .0.lma to O.3ma ...... note .. .0.lma 0.5ma 
Cathode Pre-bias ............. .+60Vdc to +120Vdc ........ . 
Anode Current ............................................ . 
Peak Anode Current .... . 

. ..... +6Vdc to +110Vdc 
.5.0ma max 
.20ma max 

Typical Operating Conditions 
Supply voltage ................. +170Vdc ............ .+200Vdc nom . .+170Vdc 
Series Resistor ................ 9.1K '" ............ . .10K 
Anode Current .......... .. 2.6ma typ ......... .. . ........ 3.5ma lyp 
Decimal POint. Current ........ 0.2ma typ ..... . .... . .0.35ma 'cyp 
Cathode Pre·b,as Voltage ... . .+60Vdc ...... .. . . . . +60Vdc 
Peak Anode Current ................................. 14m.· '!yp 
Pulse Duration ....................................... 100 sec 
Duty Cycle ........................................... 2msec 

Test Conditions 8·5855 
Peak Anode CUrrent .................................. l1ma peak 
Pu Ise Duration ........................•.............. 100 sec 
Repetition Rate ...................................... 600 cps 

note: The decimal point must never be operated at a potential more 
one -numeric cathode. 

negative than the 

PIN CONNECTIONS 
PIN ELEMENT 

1 Anode 
2 Kl 
3 K2 
4 K9 
5 K7 
6 Left Dec. PI. 
7 K8 
8 In!. Conn. 
9 K3 

10 K4 
Boltom 11 Right Dec. PI. 

12 K5 
13 K6 
14 KO 
15 Int. Conn. 
16 Int. Conn. 

ELECTRICAL SPECIFICATIONS NOTE I 

Absolute Ratings 
Ionization Voltage 
Supply Voltage 
Cathode Current 
Decimal Point Current 
(8·5441) 

Typical Operating Conditions 

170 Vdc max. 
170 Vdc min. 
3.5 rna max. 

0.7 rna max. 

, Supply Voltage 170 Vdc 
Series Resistor 10 K ohm 
Numeral Cathode CUrrent 
(8'5440) 

Numeral Cathode.D1Jrrent 
(8-§441) 

Decimal Point Cathode 
Current (8·5441)' 

.2.5 ml (1.5 to 3.0 ",.) 

2.5 ",. (1.5 to 3.0",.) 

0.5 ma nom. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1181 
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Burroughs 

BIP.8804 SERIES 
FOLLOW APPLICATIONS 
BIP.8806 SERIES 
WITH MEMORY 

~" .. ~ i5ii ]12iOl& 

I~Q,,·±oo'-1 '~~~ 
1001 , , 

'3~: I 

I I 
~':!:OI • ...I1-,_ I 

iii'i-

... OfIAn OF U," YO O· 50' N:" SIOI IfII(II(ASING ' 
'HE HeICAG[ WIO'M AT TME "LUG (NO TO 
P" .... II IS STANDAitO 

OUTLINE ORAWING 

1-..1:003 
~. 

12HOLt:SJ 

The Blp·8804 and BIP·8806 series integrated circuit decoder/ 
drivers accept 4·line positive logic 8·4·2-1 BCD input from DTL 
and TTL circuitry, and provide decimal readout on integrally 
mounted NIXIE® tubes. 
The BIP-8804 series modules are non-latching in that they re
quire a continuously available BCD. information input. 
The BIP-8806 series modules have memory capability; they do 
not require a continuously available BCD information input. 
The BIP-8804-1 and BIP-8806·1 modules drive a standard rec
tangular "0·9" NIXIE tube type 8422 (B-5991). The BIP-8804-2 and 
BfP-8806-2 modules drive the B-59956 standard rectangular 
NIXIE tube "0-9 with a decimal point". The NIXIE tube is sup
plied as part of the module and prices include both the module 
and the tube. 

ELECTRICAL SPECIFICATIONS 
BIP-8804 BIP-880S 

Input Requirements ... 4 Line 8-4-2-1 BCD ... 4 lines 8-4-2-1 BCD 
Logic "0" (Eo) .......... -0.5V to +0.85V ....... -l.OV to +0.5V 
Logic "I" (EI ) .......... 2.0V to 6.0V .. ; ............. l.OV to 4.0V 
Input Current 
Logic "0" present ...... l.5 mA max ............ -20 A to +20 A 
Logic "I" present " .... 10 p.A max ................. 400'p.A max. 
Power Requirements 
Positive High Voltage ... +200 Vdc ±10V .......... 200 Vdc ±lOV 
Positive Low Voltage ... 5 Vdc ±0.25V .............. 5Vdc ±0.25V 
Current at 200V ........ 2.3 mA typo (BIP-8804-l) ... : .. 2.3 mA typo 

(BIP-8806-1) 
2.8 mA typo (BIP-8804-2) ...... 2.8 mA typ 

(B I P-8806-2) 
Current at5.0V ......... 60 mA max ................... 90 mA typo 
Temperature 
Operating (free air) ..... O°C to +75°C ............ O°C to +75°C 
Non-operatmg .......... -55°C to +125°C •... -55°C to +125°C 

Blp·9800 SERIES 
DECODER/DRIVERS OUTLINE DRAWING 

The BIPc9800 series modules are miniature inte~rated circuit 
decoder/drivers intended for military mobile or airborne appli
cations. They drive the B-4998 NIXIE tube which displays a 0.3" . 
high number or character. The modules accept 4-line. positive 
logic 8-4-2-1 BCD input from DTL and TTL circuitry. The BIP-
9801 modules are . approximately .85 inches shorter than the 
BIP-9802 and. BIP-9806 modules shown in the outline drawing. 
The modules feature the use of integrated circuits for decoding 
and driving,and are potted in anodized sheet aluminum enclo
sures which can be mounted on 0.5" centers. A tantalum de
coupling capacitor is used to bypass 5V power supply transients 
while a 2% metal glaze' ariode resistor is used to optimize 
performance; 
The individual characteristics of each module are described below. 
• SIP-980l-1 Miniature (4998) NIXIE tube decoder/driver • BIP~ . 

NIXIE TUBE DECODER/DRIVERS, 
DECADE COUNTING UNITS 

BIP·8820 UNIT 
WITH .BCD OUTPUT 
BIP-8821 UNIT 

• A OIIUT Of" uP TO 0·)0' "III SlDlIIICMAS'!iIG 
nil _K'" WID'" aT Ttl( ~'" (NO fa 
. 7?S, .... 15 STAflDAilO 

WITH PRESET INPUT OUTLINE DRAWING 

The BIP-8820 and BIP-8821 Modules are 20 MHz Decade Counters 
with NIXIE tube readout. A decimal point control line is pro
vided for the decimal point located on the left side of the 
numerals in theB-59956 NIXIE tube when the decimal point 
model is required. . 
Memory and control circuits are not provided for the decimal 
point line. 
Both decade counters are positive logic TTL compatible modules 
which change state during the negative going edge of the 
clock pulse. A master reset input is also available on the' 
modu les to reset the counter to zero. 
The BIP-8820 provides 4 line, parallel BCD outputs of the count 
for use in external coincidence detection circuits and other logic. 
The BIP-8821 can be set to any predetermined number by 4-line , 
parallel BCD inputs at the data input terminals when the , 
strobe input goes to the low state. When the strobe is in the 
high state, the counter is unaffected by data on the input lines. 
TABLE 1 GENERAL CHARACTERISTICS 

Preset Input BCD Output Decimal Point· 
BIPc8820-1 ............ No ............ yes ............. No 
BIP-8820-2 ............ No ............ yes ............. yes 
BIP-882l-1 ............ yes ............ No ............. No 
BIP-8821-2 ............ yes ............ No .............. yes 
ABSOLUTE ~XIMUM RATINGS 
Rating Value 
High Voltage Supply ....... , ............................. 300V 
VCCL Low Voltage Supply ..................................... 6V 
Logic 1 .................. , .................................. 6V 
Y,N (Negative Logic 0 ..... , ................................ 5.5V 
10FF Decimal Output Current (off) ........................ 1.5mA 
ION Decimal Output Current (on) .......................... 15mA 
Output Current at Counter Output Terminals .......... ±100mA 
Operating Temperature Range ........................ O to 75°C 
Storage Temperature Range .................... -20 to +125°C 
POWER REQUIREMENTS 
VeeH High Voltage Supply ........... , ..... 190 to 210V (200V typ.) 
VCCL Low Voltage Supply ............. , ..... 4.75 to 5.25V (5V typ.) 
IccH High Voltage Supply Current B-59956 .. 2.8mA typo (4.0mA Max.) 
IccH High Voltage Supply Current B-5961 .. 2.3mA typo (3.5mA Max.) 
IccL .... · ............... , ............................ 57mA Max. 

9801-2 Miniature +,-- NIXIE tube decoder/driver· BIP-9802-l 
Same electrically as BIP-9801-1 except features blanking, dim
ming and temperature range to +125°C • BIP-9806-1 Same as 
BIP-9802-l except features memory. 

ELECTRICAL SPECIFICATIONS 
BIP-9801-1 
BIP-9801-2 

BIP-9802-1 BIP-980S-1 

Input Requirements .. 4 line 8-4-2-1 BCD 
Logic "0" (Eo) ....... --0.5V to .. '. --0.5V to ... 6 to +0.8V 

+0.8V +0.8V 
Logic 1 .............. +2.1V to .... +2.1V to .... +2.1V to 

+6.0V +6.0V· +6.0V 
Input Current 
Log!c 0 present ...... -·l.6mA max ... --1.6mA (r!:.45V-1.6mA<fJj.45V 
Logic 1 present ..... 5 ",A max ..... 5 p.A lir 4.0V .. 5",Alfi: 4.0V 
Power Requirements . 
Positive High Voltage. +200Vdc ±lOV 
Positive Low Voltage., +5.0Vdv ±0.5V 
Current at +200Vdc .. 1.5mA typo .... 2.0mA typo ... 2.0mA typo 
Current at +5.0Vdc .. 60mA max ........... ' ...... 135mA max. 
Temperature 
Operating (Free Air) .. -25°C to ... .-25°C to 

+100°C +lOooG. 
Non-operating ........ /-55°C to .... --55°C to 

+125°C +125°C 
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NIXIE TUBE BEZELS, SPECIAL PURPOSE DISPLAY SYSTEMS, 
COMPLETE HYBRID CAPABILITY 

NIXIE tube bezel assemblies offer an efficient, attractive, and 
economical means of packaging NIXIE tubes, driver modules 
and sockets for multi-digit displays. The bezels enhance the 

For the past ten years Burroughs has been building special 
purpose display systems to fulfill requirements of customers 
who wish to save design and development costs by using our 
highly-skilled experienced design group. Members of our en
gineering staff and a large production area are committed to 
the design, development and production of these systems. Listed 
below is a descriptive sampling of systems built for large equip
ment and systems manufacturers. 

The electronic control and display 
unit shown is produced by Burroughs 
for Xerox Corporation for thei r 2400 
copier /dupl icator. 
This compact Burroughs unit con
trols the number of copies being 
made and features a numerical dis
play indicating both the number of 
copies made and the accumulated 
total. The unit stops the machine 
automatically when the proper num
ber of copies has been made. Simul
taneously, it computes the amount 
to be billed to the user on a sliding 
scale. The display portion of the unit 
incorporates Burroughs NIXIE indi
cator tubes, type B-5092. 
The Coin Totalizer System shown 
operates as an adjunct to the Sattley 
Coin Sorter/Counter to display total 
dollars and cents. The Sattley Coin 
Counter is an electromechanical de
vice which seoarates any mix of 
change (pennies, nickels, dimes, 
quarters, and ha If dollars) and dis
tributes them by denomination into 
separate bins. As the coins drop into 
these bins, a switch-closure pulse is 

Burroughs maintains a modern, well equipped 5000 square foot 
engineering facility devoted exclusively to microcircuitry and 
staffed by engineers whose educational backgrounds include 
physics, electronic engineering, metallurgy, chemical engineer
ing and mechanical engineering. These highly trained peop'le 
represent more than 50 years of semiconductor and thick film 
expe~ience .. T.his facility is backed up by a 40,000 sq. ft. pro
duction faCIlity and a 12,000 sq. ft. clean room. Circuits are 
available in both hermetic and non-hermetic package in all 
common configurations contain screened resistors and con
ductors, capacitors and discrete IC or MSI chips. They offer 
small size for maximum packaging density, low cost, IC com
patibility, high power and high voltage capability. 

HYBRID CAPABILITY 
CONDUCTIVE INKS 
Pd/Au, Pd/Ag, PT/Au 
RESISTORS 
Range of resistanc~ : ..................... 50hms to 5 megohms 
Temperature CoeffiCient ....................... to ±50 ppml'C 
Tolerance ....................... to 0.5% trimmed, 15% as fired 
Power Capability .................... 25W/in2 (room temperature) 
Temperature range ............................. -65° to +125°C 
CAPACITORS 
Attached chip ceramic capacitors are used, however capacitors 
can also be fabricated on the substrate to required specifica
tions. Typical values range from 10 to 1000 pf. 
ACTIVE DEVICES 
Discrete Semiconductors, Transistors. Integrated Circuit Chips 
and MSI. Many active devices are stocked. Our semiconductor 

appearance of equipment, provide optimum readability and 
save production labor as well as electrical and mechanical 
design time. 
Assemblies are available for use with all size NIXIE tubes. They 
are available in various configurations which include complete 
packages with mounted driver modules, colons, decimal points 
and tubes, or partial assemblies with mounted sockets only. 
Amber Polaroid filters which provide maximum contrast and 
readability in high ambient light are standard with all assem
blies. Special configurations can usually be supplied within 
several weeks at attractive prices. Request Bulletm 1137. 

_ ~ ~,.,>x=~~~~ ~~, 

I) FFFF Q 

~~~~" ~ ~~ 

generated on one of five input lines 
of the coin totalizer. The pulses are 
processed into an accumulator so 
that the total dollar value of the 
coins processed is continuously avail
able. The time savings and reduction 
in errors provided by the totalizer 
are of obvious value to banks, toll 
collectors, vending machine opera
tors and other grou ps who regu larly 
handle large volumes of coins. 
The Hexidecimal Display Unit, pro
duced by Burroughs for the Foxboro 
Company, has the capability to dis
play the numerals 0 through 9 and 
the letters A through F. This four 
place display uti lizes B-5971 alpha
numeric NIXIE tubes. The unit is 
used by the Foxboro Company on 
computer interface for a large scale 
process control system. The process 
is read out in four letter-number 
designations. 
Each place in the display is supplied 
with five input logic lines: 8, 8, 4, 2, 
1. This logic is decoded to drive 
the proper segments of the tube. 
The power supply is the only com
mon connection between the four 
places of the display. A high voltage 
power supply for the NIXIE tube is 
incorporated in this self-contained 
unit. The Hexidecimal disolay unit 
is connected to the Foxboro system 
through a 36 contact receptacle 
and plug. 

facility can produce custom devices when design requires it 
and design time is available. 
SCREEN FABRICATION 
In-House 
SUBSTRATE SIZES 
from .35 in. x .35 in. min. to 2 in. x 2 in. max. 
SUBSTRATE MATERIAL 
Alumina 96% 
MOUNTING TECHNIQUES 
Reflow solder machine attaches flat leads, round wire leads, 
chips, connectors, pins and special purpose formed leads. 
ENCLOSURES 
Polyurethane (conformed coating) 
Flatpacks (hermetic) 
Epoxy shells 
ENVIRONMENTAL TEST CAPABILITY 
Shock 
Centrifuge 
Temperature - High and Low 
Altitude 
Humidity - Steady state or programmed 
Salt Spray 
CIRCUIT PRODUCTION CAPABILITY 
Prototype units in 4-6 weeks 
Production units 6-9 weeks 
Total production capability 100,000 circuits per week. 
FURNACES 
3 in., 5 in., and 12 in. furnaces available 
BONDERS . 
Multiple thermocompression, ball.bonders and ultrasonic bonders 
are used for wire attachment. 
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• •• eern File System 

In PRECISION CRT DISPLAYS and . 
I:U DISPLAY SYSTEM MODULES 
-~-- PRECISION X-Y CRT DISPLAYS FOR FILM RECORDING AND FILM READING ----

... 

.. i 
• . . 

CRT Diameter 
Resolvable Elements/Diameter 

Maximum Spot Size 

Setfling Time 

Small Signal Bandwidth 

PD900 
5 inches 

1700 

0.0025 

10 usee 

1 mhz 

PDllOO PD1200 
5 inches 5 inches 

2100 3400 

0.002 0.00125 

12 usee 20 usee 

1 mhz 1 mhz 

---------- ±35 VOLT DEFLECTION AMPLIFIERS ----------

The models DA223, DA224 and DA225 are dc-coupled, ali-silicon, solid-state modular 
packages capable of supplying up to ±2.0, ±4.0 and ±6.0 amperes of deflection 
current respectively to each axis of a directly-coupled deflection yoke. A unique 
method of damping optimizes the amplifier for the particular yoke being used by 
means of an adjustable potentiometer. The amplifiers also feature extremely fast 
settling time and high bandwidth. The user has the choice of operating the ampli
fiers Class A for achieving nonlinearities of ±0.02% maximum or Class AB for 
minimum power consumption. 

-------- MODULAR CRT BUILDING BLOCK COMPONENTS -------'---

Individual, compatible plug-in circuits such as: DF2050 Dynamic Focus Generator; 
DF347 Dynamic Focus Amplifier; LC1784! 1785 Precision Linearity Correction Cir
cuit; LC916! 918 Linearity Correction Circuit; VA2076 Video Amplifier (10 mhz); 
VA2075 Gamma-Corrected Video Amplifier (10 mhz); VA2077 Video Amplifier (30 
mhz); SGll90 Sawtooth Generator; PP529 Phosphor Protection Circuit; DA341 De
flection Amplifier (±200 mal; DA1340 Deflection Amplifier (±0.75 amperes); 
EDA800 Electrostatic Deflection Amplifier (350 volts plate-to-plate positive or 
negative); EDA1504 Electrostatic Deflection Amplifier (500 volts plate-to-plate 
positive or negative); FR1882 Static Focus Regulator; BAI714 Blanking Amplifier. 
Ali Beta circuitry features silicon semiconductors and temperature stable metal-
film resistors throughout. 

--------- HIGH & LOW VOLTAGE CRT POWER SUPPLIES ---------

SERIES HV provides regulated high voltage outputs 
for CRT electrodes - anode, focus grid, G2 and 
filament. 

Model No. 
HV8 
HV20 
HV30 

Anode 
Output Range 

1-8 kv 
5-20 kv 

15-30 kv 

SERIES PAK provides regulated low voltage outputs ±35 volt 
for Beta modules - ± 35 volts, ± 20 volts, Gl ...:.M:=oc::.de:,:,I,:..:N,:..:o'--,(c::.de::.:.Jlc;ec:..:t.:.:.io.:.::.n)...:.O...:.ut:!:.p~ut 
and filament. ----=-P,:..:A:..::K7--' __ ...:.7.:::am~p:..::.e:..::.re::.:.s-

PAK16 16 amperes 

---------~ PRECISION TUBE AND COIL MOUNTS ----------

Flexible combinations of standard assemblies for the precision mounting and 
alignment of CRT's, yokes and coils: CRTM Basic CRT Mount includes removable 
bezel, rods and neck end clamps; DSTM Dual Gun Recording Storage Tube Mount, 
includes rods and neck clamps both ends; MCM Micropositioner Coil Mount aliows 
6 independent motions and positive lock; FYM Fixed Yoke Mount for application 
where micropositioning is not required; FYMS Fixed Yoke Mount for servo-type 
mounted yokes; CCM Centering and! or Alignment Coil Mount; MS983 Magnetic 
Shield Enclosure. 

Beta Instrument Corp 377 ELLIOT ST. NEWTON UPPER FALLS 
• MASSACHUSETTS / TEL. 617· 969·6510 

See YELLOW SECTIO.N for Local Offices, Phones 'eern/1969 
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[)iGiGATOR® 
the wholly integrated, complete line of 

Numeric Readouts and Decoder/Drivers 

SEGMENT DISPLAY READOUTS 
• Compact Design 

• Incandescent Lighted 

• Replaceable Lamps 

• Wide-angle Viewing 

• High Brightness 

• High Contrast 

• low Voltage 

• Low Current 

• Long-life Lamps 

• Light Weight 

• Character Heights 
5/16"to1" 

• Immediate Delivery 

BCD TO 7 LINE DECODER DRIVERS 
• Advanced Technology 
• Drive Capacity up to 15 v / 80 ma per lamp 
• High Reliability 
• Compact Size 
• Lamp Supply Separate From Logic Supply Circuit 
• Lamp Voltage Adjustable Without Affecting Decoder Logic 
• Wide SelectioQ 
• Compatible With All TTL, DTL, and RTL Integrated Logic Systems 
• Special Units Available for Interfacing With Other Types of Logic 
• Immediate Delivery 

Including the new [JiGiGATOR@ "Save-Mates" 
SAVE SPACE-SAVE TIME-.SAVE COST 

THINLINE READOUT SERIES 20 

MOUNTS FROM THE FRONT-ONLY Y4" PROFILE. 

AND THE ULTRA·COMPACT 
MODEL 5720 DECODER/DRIVER 

PI uRin package mates with the Series 20 
Readout. Monolithic IC unit has integral 

high-current lamp drivers. Compatible with all 
TIL, DTL, and RTL logic systems. Lamp supply 
circuit separate from logic supply. Eliminates 

all but logic and power supply connections! 

Character height 1 inch. Wide-angle readability 
to 35 feet. High brightness in combination 
with exceptional lamp life. 5 or 12 volt lamps • 
Delivered as a complete as·semblyto your 
specifications, including integral bezel, screen, 
mounting studs - and lamps! 

Patents Applied For 

SIMPLE TO SPECIFY • SIMPLE TO PURCHASE • EASY TO DESIGN IN • EASY TO INSTALL • COMPETITIVElY PRICED 

eem/1969 

For the whole story on all available types, phone or write for our complete catalog. 

DISCON CORPORATION 
1150 NORTHWEST 70th STREET • FT. LAUDERDALE, FLORIDA 33309 

PHONE: (AREA ~ODE 305) 933-4551 

See YELLOW SECTION for Local. Offices, Phones 1185 



SECTION 2450 i4§iiiij'ffi1ffij 

DIGISTRIP 
front relampable 

DIGITAL DISPLAYS 
For a wide range of console and instrument display 
applications. Can be mounted horizontally or vertically, 
directly on p.c. boards, or ganged for high-density 
readout. 

All Digistrip models are available with standard 0-9 
legend, or with custom read-out information. 

Digistrip II 
3/1 legend area. 

Digistrip I with high-gain 
transistor drivers on integral 

printed circuit board. 

Digistrip I 
! V2/1 legend area. 

All illustrations are actual size 

Write for detailed 
specification sheets 

MINIATURE 
T-l INDICATOR LIGHTS 

Designed to provide the brightest light in the least space. 
Available off-the-shelf, or designed to your application. 

QUICK·LENS 
Front-relampable minia
ture indicator light with 
built in. light reflector 
formaximum brightness, 
even in high ambient 
light. 

MINI·LENS 
Front relampable, micro
miniature indicator 
light, featuring mini
mum panel spacing. 
Can be RFI shielded. 
Threaded body can 
mount directly to panel. 

FLUSH·LENS 
For panel mounting with
out protrusion. Avail
able with RFI sflield. 
Unit is relampable from 
rear of panel. No solder 
connections required. 

TRANS-LENS TDML 
Each front relampable, with high-gain transistor driver on compact, integral 
p.c. board. Minimum depth behind panel. Both available in "bare board" con
figuration for customer to install own components. Trans·Lens is transistor
driven version of Quick-Lens; TDML is transistor-driven version of Mini-Lens. 

T-l UNBASED T-l % BI·PIN 
Basic sockets for custom designed lamp 
holders or p.c. board mounting used as 
lighting chassis for back lighted display. 

P.C. BOARD 
INDICATORS 

TEST 
SINGLE-SIDED BOARDS] 

. LENS 
DOUBLE-SIDED BOARDS 

TWIST·LENS 
auick-change lens, available in 
clear or colors. Waterproof and 
RFI shielded units available. Uses 
T-! % Bi-Pin base lamp for high 
brightness. 

ADAPTER LENS 
AND SOCKET 
Midget T-! % flanged base lamp adaptor 
used with T·3V4 printed circuit mounted 
socket. Furnished with or without integral 
color filter. 

ALSO AVAILABLE: Custom back lighted panel assemblies 
and DF991 (Dead Front) legend screens. 

display devices, inc 
2928 nebraska avenue santa monica, california 90404 

(213) 393-0385 
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• 66 standard models available. 
• Design permits great latitude of special modifications. 
• Front panel easily removable for custom installation. 
• Available as X·Y indicator or with multi-range sweep. 

OPTIONAL FEATURES 
Screwdriver controls 
DC-coupled Z axis 
10 mvldiv sensitivity 
Multi-range sweeps - ll·position front panel selector switch 
(0.5 ,us/div to 200 ms/div) 
Multi-range input attenuators - front panel selector switch 
Graticule illumination 

SPECIFICATIONS 

CRT 
Screen size 
Bandwidth, Yaxis 
Bandwidth, X axis 
Sensitivity 

Type 8600 
3" rectangular 
4 x 5 cm 
1 MHz 
1 MHz 
100 mv/div 

Type 8620 
5" rectangular 

6 x 10 cm 
21/2 MHz 
1 MHz 
100 mv/div 

INFBDEX 
INCORPORATED 

7 Cherry Ave., Waterbury, Conn. 06702 Phone 203·754-4159 

High level, DC to 2.5 MHz 
• For CRT deflection 
• For grey scale modulation 
• For extending output capabilities 

of signal generators, Ie's, etc. 

Linear Hydrive Amplifiers 
Input Differential Model (single Output Bandwidth 
ended) 

802 1 volt 60 volts POp 2V2 MHz 
803 1 volt 1 DO volts p.p 1 Vz MHz 
804 1 volt 150 volts POp 1 MHz 
805 1 volt 200 volts Pop V2 MHz 

Switching Hydrive Amplifiers 
Model Input Output Tr & TI 

822 on volt 0/30 volts 50 ns 
823 on volt 0/60 volts 100 ns 

Price: $88 each. 

Size: 1" x 3" x 5 3;4". 
Four threaded inserts for 
mounting on your chassis. 

Operating Voltages Required 

+6v, -6v, 40 to 60 vdc 
+6v, -6v, 60 to 85 vdc 
+6v, -6v, 85 to 110 vdc 
+6v, -6v, 110 to 150 vdc 

Operating Voltages Required 

+6v, -6v, 3D vdc 
+6v, -6v, 60 vdc 

Amplifiers can be built to meet special requirements. 
Inquiries invited. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1187 
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The world's broadest line of rear projection readouts 

Industrial Electronic Engineers, Inc. 
7720 Lemona Avenue, Van Nuys, Calif. 91405 • Phone (213) 787·0311 • TWX 910-495·1707 

REAR PROJECTION READOUTS - MODELS TO MEET EVERY APPLICATION 
• 

• 

• 

• 

• 

SINGLE· PLANE PRESENTATION 

for crispriess, not visual "hash." 

BOLD, BRIGHT DISPLAYS for 
high readability at wide angles, 
long distances, in brightest light. 
(Character brightness up to 90 
foot-Iamberts. ) 

FROM 11 TO 48 MESSAGE 

POSITIONS per readout. May 
be displayed individually or in 
combination. 

NO MOVING PARTS for unlim-
ited unit life; easily replaceable 
lamps provide up to 100,000 
hours of operation per lamp. 

LOW VOLTAGE OPERATION. 

, 

Principle of Operation 
Cut-away of lEE Series 10 readout shows basic principles of lEE's patented rear
projection, single-plane operation. Photographic film containing individual messages 
is mounteq in front of lamp assembly. As one or more of these lamps is lighted, the 
corresponding message is projected on the front viewing screen by a set of lenses. 
Because the presentation is entirely single-plane, only the message being displayed 
is visible; the other messages are totally invisible. 

• INFINITE DISPLAY VERSATILITY. lEE readouts permit you to display anything that can be put on film: 

NUMERALS AND LETTERS POLARITY AND SYMBOLS 

+9.4 
Number of Message Areas 

Usable Projected Message Area 

Average Character Brightness at Rated Voltage 

lEE Rated Lamp Lile 

Rated Lamp life at 30 Foot lamberts 

Standard Character Height Viewing Distance 

Overall Dimensions 

lamp Replacement Access 

Method of Removing Unit from Panel 

Type of Lamp Recommended for Optimum Performance 

Maximum Operating Ambient Temperature. 1 lamp Cont. 

Method of Changing Film Reticle 

Unit Cost (1-9 Quantity) Consult Factory for Quantity Prices 

lEE Lamp Replacement Costs 

Assembly Hardware Costs 

1188 

MODES AND WOROS 
MULTIPLE WORDS 

AND NUMBERS ANY SYMBOLS 
COLORS WITH OR 

WITHOUT MESSAGES 

1 2 
LOAD PRINT 

VALVE PUMP 
52 34 

OPEN OFF 
SINA n 

... ".345 ... ".340 ... ".120H ... ".220H 

11 11 12 12 12 

.38H)( .34W .38H x .34W .62 Square .62 Square .~2 Square 

'CI 'CI 'I 'I *328 #330 #327 #328 *330 #327 #718 #718 
5 Volts 6 Volts 5 Volts 6 Volts 6 Volts 14 Volts 28 Volts 6 Volts 14 Volts 28 Volts 5 Volts 6 Volts 

30 F/L 60 F/l 30 F/l 60 F/L 100 F/L 35 F/L 25 F/l 100 F/l 35 F/l 25 F/l 30 F/L 60 F/L 

10.000 1.000 40.000 4.000 3.000 2.500 5.000 3.000 2.500 5.000 40.000 4.000 
Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours 

10,000 N/A 40.000 N/A 240.000 4.500 2.500 240,000 50,000 2.500 40,000 N/A Hours Hours Hours Hours Hours Hours Hours Hours Hours 

.37 in.-8ft. . 37 in. -8 ft. .59 in.-12 ft. .59 in. - 12 ft . .50 in. - 10 ft. 

2.50 x .75 x .50 2.16 x .760 x .505 4.16 x 1.31 x .995 3.96 x 1.475 x 1.07 3.19 x 1.18 x .810 

Front Panel Front Panel Rear Panel Front Panel Front Panel 

Pull Forward by Hand Push In to Release Rear Removable Push I n to Release Release Positive 
latch and Pull Forward latch and Pull Forward latch and Pull Forward 

Based T·¥S ICI Based T·~ *1 Based T·% *328 Based T·l% #328 Based T·l *718 

8S"C 8S"C 8S·C 8S·C 8S"C 

Remove 2 Screws Remove 2 Screws Remove 2 Screws Remove 4 Screws Remove 2 Screws 
and Open Case and Open Case and Open Case and Open Case and Separator 

$23.00 $39.50 $35.00 $36.00 $36.00 

$.280 - .40 each $.44 - .63 each $.160 - .178 each $.160-.178each $.417 - .596 each 

1 Unit $3.00 each $1.50 per unit $1.50 per unit $1.50 per unit $6.00 Per Assembly· Over 2 - $1.50/Unit 

.Preliminary Pricing Subject to Change 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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BINA-VIEW® 

SERIES 360 

ALL DRAWINGS SHOWN ACTUAL SIZE. 

SERIES 220H 

ASSEMBLIES - Various assemblies are available for in-line 
lEE rear-projection readouts_ These are sup

....... 865 

$49.00 

$.596 each 

$17.00 Per Assembly 

plied with a continuous view
ing screen and are stocked in 
widths to accept up to 8 read
outs. Others available on 
order. 

.... 160H ..... 360H 

$20.00 

$.10 - .16 each 

$1.50 per unit 

$25.50 

#238 Lamp #44 La'mp 
$.20 each $.10 e~ch 

$1.50 per unit 

$38.50 

$.20 each 

$2.00 per unit 

"" .. 80 

$43.00 

$.20 each 

$2.50 per unit 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

Front. Panel Accessibility 
Most lEE Rear Projec
tion Readouts are front 
panel plug-ins, providing 
easy accessibility. Most 
models have quick dis
connect lamp assemblies 
which permit fast, easy 
lamp replacement. 

Bine-Vlew 

$130.50" 
*4 Bit 16 Character Model 

$.20 - .26 each 

No Charge for 
Maximum of 8 Units 

lEE Sub
miniature 
Incandescent 
Lamps are 
available for 
all lEE Rear 
Projection 
Readouts. 

See page 1798. 

Status Indicator 

$"17.50-$19.50 

Depending on Lamps 

$.10 - .30 each 
N/A 
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The war/d's broadest line of rear projection readouts 

Industrial Electronic Engineers, Inc. 
7720 Lemona Avenue, Van Nuys. Calif. 91405 • Phone (213) 787-0311 • TWX 910-495-1707 

Nimo™ Display Tubes 
Discrete and 4-decade models available now. 

6 decade model in development. 

Single plane digital displays unsurpassed for bright
ness and clarity. Numbers, letters and words are pro
jected onto a fluorescent screen from a lO-gun CRT. 
Sharp images easily viewed in direct sunlight. Excep
tionally wide viewing angle. Extremely low power 
consumption. Small grid control swing. Available 
now in quantity in standard single decade and four 
decade models; a six decade Nimo™ is on the way. 

IC DRIVER/DECODERS 

New, smaller Ie models for converting binary to decimal 

Small, compact units for driving incandescent lamps 
in rear projection readouts. Utilize the latest integrated 
circuit techniques. Fully compatible with modern in
tegrated circuits. Can drive lamps up to 250 rna. and 
28 volts DC. Require no reset function. Other features 
include internal data storage for pulsed operation, low 
power consumption (typically 600 mw), high noise 
immunity (1.0 volts), same logic voltage (Vee) as 
used with IC's, and high reliability. 
All models incorporated forbidden code rejection 
which eliminates ambiguous displays. Standard 8-4-2-1 
BCD code accepted, equivalent decimal output 
provided. 

STATUS INDICATOR DISPLAY 

Backlighted, simultaneous message indicator· replaces 12 
individual lights. Displays up to 12 messages in a single 
plane; individually, in any combination, or all 12 simulta
neously. Installs vertically or horizontally; no external 
screws required. Operates with any T-31;4" bayonet-base 
lamp of 6 to 28 volts; straight decimal input; one lamp 
per message position. 

Four Decade 

Discrete Six Decade 

BINA-VIEW® 

The Bina-View readout is a binary input (up to six bits), 
self-decoding readout. Decoding is entirely self-contained. 
Its 64-message capacity permits additional display of col
ors, symbols, words. Floating decimal points available. 
Provides automatic memory, retains the last message dis
played after signal and set-pulse power have been removed. 
Contact closures can be provided. 

1190 See YELLOW SECTION for Local Offices. Phones eem /1969 



FEATURES 

• MODULAR CONSTRUCTION 

• WIDE VARIETY OF STANDARD SERIES UNITS 

• MANY COMBINATIONS AVAILABLE FOR 
SPECIAL DISPLAYS 

• FREEDOM.N LEGEND, COLOR, SIZE, SHAPE 

AND INTENSITY SELECTION 

• ATTRACTIVE CUSTOM BUILT APPEARANCE 

NOW, a new modular approach to Lighted Information Dis
plays that provides the design flexibility and attractive ap
pearance usually associated with expensive custom units. 
INFO-LITE allows you to choose the Size, Shape, Color, 
Legend and I ntensity combination that will meet your re
quirements . All INFO-LITE units are made from four basic 
light modules which have lighted area sizes of 3/8 x 3/8, 
3/8 x 3/4, 3/8 x 1-1/8 and 3/8 x 1% . Colored filters,special 
legends and masks are added as required' Light sources are 
standard, flange based T 1% lamps· INFO-LITE assemblies 
are easily panel mounted and may be removed from the front 
for rapid servicing. Solid state ,"Encode" & "Decode" driver 
modules can be supplied intergrally with INFO-LITE Displays. 

APPLICATIONS 

• ANNUNCIATOR PANELS 

• STANDARD LAMPS USED AND CAN BE • NUMERIC & ALPHA/NUMERIC READOUTS 
SERVICED FROM FRONT • SYSTEMS CONDITION INDICATORS 

• SIMPLE, CLIP MOUNTING • DIGITAL INDICATORS (O-g OR BCD) 
• STANDARD 3/8" GRID CONSTRUCTION • PATTERN/CODE DISPLAYS 
• LOW COST 

Patent Pending 

STANDARD INFD-'LlTE UNITS 

INDICATOR LIGHTS DIGITAL READOUTS 7 - BAR NUMERIC READOUTS 

68011 SfRIES - 311,11 31. LIGHTED ARU 

61011·1 SHOWN WITH EXPLODED SIDE VIEW 

61012 SERIES 
311 l( 3/4 LIGHTED AREA 

ad 
68012·1 SHOWN 

68014 SERIES 
3f8 II IY, LIGHTED AREA 

D 0 
61014-1 SHOWN 

61013 SERIES 
3/1 l( 1·111 LIGHTED AREA 

o i] 
'lOll· I SHOWN 

SEE SHEET 
C,8011 . 1liB014 

FOR fULL 
SPECifICATIONS 

1 
_I 

61020·1 SHOWN 
SEE C68020 FOR FUll 

SPECifICATIONS 

ALPHA/NUMERIC READOUTS 

SERIES 68040 2,6" HIGH CHARACTERS 

•• • 
•••• 

• ••• • • • • 1·1· • • • • '1040·3 SHOWN 

• ••• • . ... , 
• • • • •• 

SEE SHEET C68040 fOR FUll SPECIFICATIONS 

For more information on 
how INFO-LITE can meet 
your display requirements, 
call your area representa
tive or contact: tl: RTELLI , .' ::41'-.1 

61030 SERIES 61031 SERIES 
.1" HIGH DIGITS 1.0" HIGH QIGITS 

mr ~ I_I I_I 
61030·1 SHOWN 

68031-1 SHOWN 

68033 SERIES· 2.1" HIGH DIGITS 

~I I 
I I 

68033·1 SHOWN 

45-12 108th Street, Corona, N.Y. 11368 • [212] 592-4700 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

al032 SERIES 
2.0" HIGH DIGITS 

1:1 
'_I 
68032-1 SHOWN 

SEE SHEET No. C68030 • 68033 
FOR FUll SPECIFICATIONS 
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INTEGRATED CIRCUIT ELECTRONICS, INC. 

DECODE DISPLAY COUNT AND MEMORY MODULES AVAILABLE AS A COMPLETE ASSEMBLY FROM 2 ·10 DeCADES 

INCLUDING DISPLAY TUBES, LOGIC MODULES, BEZEL, FILTER, HOUSING & INTERCONNECTING MOTHER BOARD. 

NOW 
AVAILABLE 
FROM STOCK 

Model C-l03 Count/Display Assembly 
INPUT REQUIREMENTS 

$6950* 
(100 Qty. Price) 
""3 digit version 
shown units 
available from 
2 - 10 decades 

Count Input (Count advances on transition from Logic 1 to Logic 0). 
Width of input count Pulse:::: SONS 

Rate 0 to 15 MHz 
Logic 1 Requirements 
Voltage (Maximum) 5.5 vdc 

2.2 vdc 

Logic 0 Requirements 
Voltage (Maximum) 0.8 vdc 

(Minimum) 
(Recommended) 

Current (Nominal) 
4.0 to 4.5 vdc 
160 p,a dc 

(Recommended) 0.4 vde 
Current (Nominal) 3.6 ma dc 

·Reset 
Width of Input Pulse:::: SONS 
LogiC 0 applied allows counter to count. Logic 1 applied resets counter to O. 
Logic 1 Requirements Logic 0 Requirements 
Voltage (Maximum) 5.5 vdc Voltage (Maximum) 0.8 vdc 

(Minimum) 2.2 vdc 
(Recommended) 4.0 to 4.5 vdc 

Current (Nominal) 80 p,a dc Current (Nominal) 1.8 ma de 

Carry 
Common internal connection with the 8 weighted bit of the BCD output. 
Supply current is 200 p,a at Logic 1. Sink current is 8 ma at Logic O. 
BCD Output 
Logic 1 Logic 0 
Voltage (Maximum) 5.5 vdc Voltage (Maximum) 0.6 vde 

(Minimum) 2.2 vdc 
Current: Supply 200 p,a de Current: Sink B.O ma dc 

POWER REQUIREMENTS: Ebb, 1b, Vec - Same as for 0103 
Icc - 49 ma (with Vcc = 5 v.d.c.) 

Model CS·l03 Counl!Display with Memory Assembly 

Same as C-l03 except for the following terminal connections -
8 - key slot, 9 - hold' and ICC equals 79 mao 
• Display Hold: Logic "0" applied holds the count on the display readout 

tube while the input changes. Logic "1" updates the display. 

DATECON 
MODEL PS-200 

The DATECON Model PS-200 is 
specifically designed to power 
the Integrated Circuit line of 
Counter/Display and Decode! 
Display modules and assemblies. 
It provides an unregulated + 200 volts DC at 50 milliamps for readout 
tubes and regulated + 5.5 volts at 1 ampere for the circuit requirements. 
Sufficient current capability to drive 15 decades of decode/displays. 
This low cost compact unit measures only 3~t x 3J{t x 4 3/8" and is 
protected against momentary short circuits and overload conditions. 
This unit is ideally suited when using DATECON displays as well 
as those of competitive manufacturers. $49.95. (Quantity - 1 to 9.) 

HOW TO ORDER BEZEL ASSEMBLIES 
When modules are ordered for an assembly, the model number changes 
as follows: (A three in the lasl digit of the model number denotes an 
assembly.). 
The number of decades desired is shown by a suffix after the model 
number, that. is, for a 4-deeade Decode/Display, the model number is 
0-103-4. If a special symbol is desired, its placement should be indiealed. 
To determine price-simply add the cost of modules with a 103 suffix to 
the cost of the Bezel Assembly. For example: To determine the price of 
100 3 digit counters (CS-l03's) with Bezel (300 decade total)-the price 
of each decade is $38.50 or $115.50 for the three decades, plus $12.00 for 
the Bezel Assembly-for a total price of $127.50. 

Decade 1 - 24 25 - 49 50 - 99 100 - 499 500 - 999 
2 $15.00 $13.50 $12.()~ $10.50 $ 9.00 1------'----I-----'--~---
3 17.~ ~_5.()_0 _ _13.00 12.00 11.00 

4 18.50 16.50 14.50 13.00 12.00 
5 20.00 18.00 16.00 14.00 13.00 
6 22.50 20.00 18.00 16.00 15.00 
7 25.00 22.50 20.00 18.00 17.00 ----
8 27.50 24.00 21.00 19.00 18.00 
9 30.00 25.50 22.50 20.00 19.00 

10 32.50 27.50 25.00 22.50 20.00 

FEATURING: Plug in logic modules and tubes. BCD output from 
storage or counting stages. Decimal point standard in each decade. 
Dependable TTl Logic. Side view cold cathode display tube. All input/ 
output on rear connector. Symbolic tube available with + - x y z ,..., 
symbol. Optional high voltage one level logic. Compact attractive 
styling; no visible mounting screws. 

Model D-l03 Decode/Display Assembly 
INPUT REQUIREMENTS 
Logic "0" Voltage (Vee = 4.75): 

Maximum ........... . .... 8 v.d.c. 
Minimum ................................ 0 v.d.c. 
Recommended ......• 4 v.d.c. 

Logic "0" Voltage (Vee = 5.25): 

BCD 1 3.2 ma (max.) 
BCD 2 1.6 ma (max.) 
BCD 4 1.6 rna (max.) 
BCD 8 1.6 ma (max.) 

Logic "1" Voltage (Vee = 4.75): 
Maximum ." ............ 5.5 v.d.c. 
Minimum ............................. 2.2 v.d.c. 
Recommended ........ 4.4 to 5.5 v.d.e. 

Logic II," Currents (Vee = 5.25): 

Vin - 2.4 Vin - 5.5 

BCD 1 80 p,a 1 rna 
BCD 2 40 p,a 1 ma 
BCD 4 40 p,a 1 ma 

BCi)8' 40 p,a 1 ma 

Decimal Point: 
"Off" .................... 65 volts (nominal) 
"On" . . .... " 0 volts (nominal) 

Terminal Connections: 

1-Ebb 6--Key Slot 
2-No. Conn. 7-Vee 
3-Ground II--BCD 8 
4-BCD 4 9-BCD 1 
S--'BCD 2 10-Decimal point 

MECHANICAL CHARACTERISTICS 
Numeral height: .5 inches. 
Connector: Amphenol 143-010-01 or 

equivalent. 
T em per atu re: 

Operating: 0° to 70°C. 
Storage: -550 to +125°C. 

POWER REQUIREMENTS 
Ebb ........ 200 volts d.e. 
Ib (nominal) ................. 2.25 ma 
Vce: 

Maximum .............. 7.0 v.d.e. 
Recommended .................... 5.0 v.d.e. 

Icc .......... 1.9 ma (with Vee - 5 v.d.e.) 

Model DS-l03 Display/Memory Assembly 
INPUT REQUIREMENTS 
Logic "0" Voltage (Vee = 4.75): 

Maximum ................................. 8 v.d.c. 
Minium .... 0 v.d.c. 

LogiC "0" Currents (Vec = 5.25): 

BCD 1 3.2 ma (max.) 
BCD 2 3.2 ma (max.) 
BCD 4 3.2 ma (max.) 
BCD 8 3.2 ma (max.) 

Logic "1" Vollage (Vee = 4.75): 
Maximum. .. ............. 5.5 v.d.c. 
Minimum .............................. 2.2 v.d.c. 

LogiC "1" Currents (Vce = 5.25): 

Vin - 2.4 Vin - 5.5 
BCD 1 80p,a 1 ma 
BCD 2 80 p,a 1 ma 

Decimal Point: 
"Off" .................... 65 volts (nominal) 
"On" .................... 0 volts (nominal) 

Terminal Connections: 

1-Ebb 6--BCD 1 output 
2 BCD 8 output 7 Vee 
3-Ground II--Key Slot 
4 BCD 4 output 9 Display Hold 
S--'BCD 2 output 10-Decimal point 

when included 
B-BCD 8 input 0 BCD 2 input 

C-,-BCD 4 input K-BCD 1 input 

MECHAN ICAL CHARACTERISTICS 
Connector: Amphenol 225-21021·101 

or equivalent. 
Weight: 75 grams. 
Temperature: Same as for 0-103. 

POWER REQUIREMENTS 
BCD 4 80 p,a 1 ma 
BCD 8 80 p,a 1 ma 

Ebb, Ib, Vec, same as for 0-103. 
Icc ....... .49 ma (with Vee = 5 v.d.e.) 

Display Hold: Logie "0" applied holds the count on the display readout 
tube while the input changes. Logic "1" updates Ihe display. 

DISPLAY MODULE PRICES 
QUANTITY 

DECODE/ DISPLAY MODULES 1-24 25~99 100-999 

D-102 Decode! display module without tube 24.00 18.50 16.50 
D-103 Decode!display module with tube 27.50 21.50 19.50 

(used for Assemblies) 

COUNT!DISPLAY MODULES 

C-102 Count! display module without tube 37.00 31.50 30.50 
C-I03 Count!display module with tube 40.50 34.50 33.50 

(used for assemblies) 

COUNTER/MEMORY MODULES 

CS-102 Counter / memory module without tube 47.00 41.50 35.50 
CS-102 Counter/memory module with tube 

(used for Assemblies) 
50.50 44.50 38.50 

DISPLAY/MEMORY MODULES 

DS-102 Display!memory module without tube 36.50 29.50 25.50 
DS-103 Display! memory module with tube 40.00 32.50 28.50 

(used for Assemblies) 

NOTE: To these module prices add the cost of a bezel assembly shown at left. 

INTEGRATED CIRCUIT ELECTRONICS, INC. -237 RIVERVIEW AVE., NEWTON, MASS. 02154/(617) 891-4311 

eem !1969 See YELLOW SECTION for Local Offices, Phones 1193 
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THE INTER-MARKET RANGE OF "KGM" READ
OUTS is available in many models with charac
ter height from '12" to 6". These readouts 
utilize incandescent lamps in voltages from 6 
to 28 volts. Two types are available the first of 
which secures an image from engraved acrylic 
plates and the other is a 7 -bar segmented type 
which permits the display of many letters in 
addition to all digits and a decimal point. DE
CODER/DRIVES, BCD COUNTERS and DECODER/ 
DRIVERS WITH MEMORY are available which 
connect to the' user's circuit using a standard 
connector. 

INTER-MARKET has a complete range of KGM 
LEGEND DISPLAY INDICATORS available for 
many applications such as elevator cabs, annun
ciators, vote recorders, drive-in check cashing 
units, television studio displays, visual record
ers on scales, submarine and aeroplane status 
indicators! hymn indicators, mimic diagrams, etc. 
Each unit is tailored to the customers needs with 
no charge for special legends. Size varies in 
different models from 27,18" xl" to two large 
sizes 11/2" x 12" and 4" x 6". Up to 48 messages 
can be secured from one KGM LEGEND DISPLAY 
in a variety of colors as required. 

FEATURES II-Ill 
...

.... . .. Maximum flexibility for special characters or symb_ols 
· .. Easily mounted in multiple units 

I ... May be mounted from front or rear 
I ••• Highly resistant to shock and vibration 

I 
... Low voltage operation 
· .. Delivery from stock 

I PRICES: Readouts from $6.00 in 100 lots, Decoder/ Drivers from 
$26.00 in 100 lots. 

FEATURES 
· .. Special messages can be supplied without engineering 

cost and changes can be made easily 
· .. Operation on low voltage source 
· .. Highly resistant to shock and vibration 
· .. Front or rear mounting available 
· .. Units available for dusty and explosive atmospheres 
· .. Units available for high humidity and marine applications 

PRICES: Prices depend on specification but range from $15.00 
to $100.00 in 100 lots. 

INTER-MARKET e INCORPORATED 

312 WAUKEGAN ROAD 

GLENVIEW, ILLINOIS 60025 

312/729-5330 

The RODAN series of SUBMINIATURE LAMPS in
cludes a wide variety of T·l, T-l1/4 and T- J3,4 
lamps with both flanged base and wire terminals 

to meet the requirements of many users such 
as manufacturers of instruments, indicators, of
fice equipment, computers and aircraft equipment. 
In addition to standard subminiature lamps 
I NTER-MARKET can work with you to design 
subminiature lamps for special purposes. 

RODAN INDICATOR LIGHTS are available in 
three sizes with replaceable and non-replaceable 
plastic caps in white, yellow, green, blue and 
red colors. 

The INTER·MARKET range of STOLEC PRINTED 

CIRCUIT THUMBWHEEL SWITCHES are low cost 

units which have been specifically designed for 
applications where adverse environmental condi
tions are not usually met. They are available in 
10, 12, 16, 20 and 24 position decimal outputs 

and 10 position BCD and BCD with complements 
versions. They are manufactured from high qual

ity materials to insure long operational life. They 
extend the use of thumbwheel switches for 
many applications where MIL Spec switches are 

too expensive covering a wide variety of instru
ment and industrial control applications. 

I, 

• NUMERICAL READOUTS • THUMBWHEEL SWITCHES 
• LEGEND DISPLAYS • SUBMINIATURE LAMPS 
• INDICATOR LIGHTS 

FEATURES 
Subminiature Lamps 
· .. performance equal to or better than industry standards 
Indicator Lights 
· .. Quick delivery and low cost 
· .. Durable machined metal housings 
· .. Long life - 40,000 to 200,000 hours 
· .. Solder terminals 

PRICES 
Subminiature Lamps 
T-1 Style (typical) 685 $45.50/100 10,000 lots 
T-1 % Style (typical) 628 29.50/100 10,000 lots 
T-I % Style (typical) 327 17.40/100 10,000 lots 
Indicator Lights 
BFA & BFK 40,000 hr $34.00/100 10,000 lots 
BFK 100,000 hr 48.00/100 10,000 lots 

FEATURES 
Standard and Miniature Sizes 
Height: Standard 2.28 Width: 0.5" x no. of switches +0.5" 

Miniature 1.125 0.50" x no. of switches +0.25" 
See deta iled specifications for tolerances 
life: 100,000 cycles minimum 
Color: Black 
Lege~d: White on black wheel 
Current: 0.5 amp. 
Voltage: 200 VDC or RMS 
Insulation Resistance: 1000 megohms 
Contact Resistance: 0.05 ohms 
Stops: Stops to limit switch positions 
Illumination: Available. 

PRICES: (For lots of 100 Switches) 

10 position decimal 
10 position BCD 
10 position BCD w/Comp. 
End plates 
Spacer 
Assembly Hardware 

Standard 
$2.47 ea. 
4.95 ea. 
5.94 ea. 
1.00 pr. 
.75 ea. 
.75 set 

Miniature 
$3.60 ea. 

6.30 ea. 
9.00 ea. 
1.00 pro 

.75 ea . 

.75 set 

1194 See YELLOW SECTION for Local Offices, Phones eem /1969 
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COMPANY, N C . 

DIGITAL DISPLAY MODULES 

NQS SERIES 

NQM SERIES 

NQZ SERIES 

NQT SERIES 

• IN-PLANE, EASY-TO-READ NUMJ;RAI..$. 

• 1" AND .6" HIGH CHARACTERS 

• INPUT LEVELS COMPATIBLE WITH I.e. LOGIC 

• NEON OR INCANDESCENT LAMPS 

• BCD OR DECIMAL CODES 

The NQ Series Digital Display m 
meric characters consisting of .i:SE:!ve:n. 
shaped segments which are illumi 
selected high-brightness neon 
lamps. The integral decoder-d 
line BCD or 10 line decimal 
segment illumination. 

The BCD decoders have a logical' 
and low signal current requiremen 
to be driven by I.C. or standard I 
normally furnished mounted on a 
the exact configuration desired 
thus eliminating the need for 
ters, sockets, mounting hardware 
sembly time. Decimal points, 
colons, etc. are optionally avail 

Brief Specifications: 
NQS ... Available in three 
character and one .6" high cha 
decoder and discrete drivers for 
cent lamps. Display faces, with 
and decoder-drivers available. 
at under $16.00 per decade in 

NQM ... A miniature version 
positive logic. 1.97" high, 2" dee 
I" high character. Sells for as I 
decade in production quantities. 

NQZ ... 3" High, 4" deep, 1 
character. Available in positive 
special codes and fail-safe versi 

NQT ... The "Two-fer" - A miniat 
ing multiplexing techniques to 
display driven by one decoder-dri 
as $19. per decade in produ 
NQTR measures 1.97" high, 2" 
wide . 

" high 
logic, 

• SEE EEM YELLOW PAGES OR VSMF FOR LOCAL REPRESENTATIVES ... 215-

THE M E SAC 0 M PA N Y, INC. 
eem J 1969 See YEllOW SECTION for local Offices, Phones 

216·220 MILL STREET 
BRISTOL, PENNA. 19007 
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DIGITAL INDICATORS ... ) 

GENERAL PRINCIPLE: 

MAGNELlNE® Indicators operate by pulsed D.C. 
signals. A pulse through a coil creates a magnetic 
field and a permanent magnet, to which a numbered 
drum is attached, rotates to align itself with the 
field. The magnet and drum move silently, smoothly, 
and always by the most direct course. There is no 
stepping action or mechanical drive. 

When the magnet is aligned with the field, it is held 
in position by attraction of the magnet to a pole piece 
in the coil. It will remain there, independent of any 
external light or power, until a different coil is pulsed. 
This is MAGNELINE's inherent memory; it means 
that data remains on display as long as needed with· 
out any use of external power. 

All MAGNELlNE® Indicators have inherent memory. 
They also have other extremely important features. 
They are easy to read in normal or brilliant ambient 
light, they may be mounted in a variety of ways to 
make best use of panel space, and they are very 
reliable. Of these, reliability is most important to the 

r 
:> 

L 

systems engineer. These indicators have no internal 
make or break contacts and the only moving part is 
the light weight magnet and drum assembly which 
rotates on a jewel bearing. MAGNELlNE® test units 
have been run through 30 million cycles without 
failure or appreciable wear. 

DIGIT SIZE: MAGNELlNE® digits or symbols are silk screened on a contrasting, 

16000 SERIES 
9116" high x 7116" wide 

dull finish background. They are as easy to read as the figures shown here. 

15000 SERIES 
%2" high x ',4" wide 

14000 SERIES 
%2" high x t;,," wide 

12000 SERIES 
7132" high x "M" wide 

MOUNTING METHODS: Front mount units form their own bezel. Rear or bracket 
mounts are used when vertical panel space is limited. 

PANEL 

FRONT OR REAR MOUNT REAR MOUNT FOR FRONT OR REAR MOUNT 

• 
For complete details and the name of our nearest represent· 

ORDERING INFORMATION: ative, write to us at Waterbury. Better yet, call us at (203) 
756·3636 or get in touch by TWX (710) 477·1219 

1196 See YELLOW SECTION for Local Offices, Phones eem /1969 



i4Jiilij,ffld SECTION 2450 

.. . THE INDICA TORS WITH INHERENT MEMORY 

Average physical and electrical characteristics: 

.. 12000 
,. SERIES 

14000 • 
SERIES 

16000 • 
SERIES 

.. 15000 
,. SERIES 

Manufactured under one 
or more of the following 
U.S. Patents: 2,943,313, 
3,009,140,3,118.138, 
3,201,785,3,260,87l. 
Other patents pending, 

PANEL SPACE (per unit) ...... 2%4" wide x 1%6" high 
(2%4" x I" if bracket mounted) 

NUMBER OF CHARACTERS ... up to 10 
NUMBER OF LEADS .......... 5, plus a common and 2 light leads 

WATTS ........................ 3 
PULSE TIME .................. 500 milliseconds (min.) 

600 msec. (max.) 

DUTY CYCLE .................. 25% (pulsing same coil) 

PANEL SPACE (per unit) ...... W' wide x 2%" high 
(%" x lW' without mounting ears) 

NUMBER OF CHARACTERS ... up to 11 
NUMBER OF LEADS .......... 11, plus a common and 2 light leads 
WATTS ........................ 2 nominal, depending on voltage 

and duty cycle 
PULSE TIME .................. 500 milliseconds (min.) 

600 msec. (max.) 
DUTY CYCLE .................. 50% (25% when pulsing same coil) 

PANEL SPACE (per unit) ...... W' wide x 2%" high 
(W' x lW' without mounting ears) 

NUMBER OF CHARACTERS ... up to 10 
NUMBER OF LEADS .......... 5, plus a common and 2 light leads 
WATTS ........................ 1.5 nominal, depending on voltage and 

duty cycle 
PULSE TIME .................. 500 milliseconds (min.) 

600 msec. (max.) 
DUTY CYCLE .................. 50% (25% when pulsing same coil) 

PAN EL SPACE (per unit) ...... 7'8" wide x 3%" high 
(7'8" x 21o/1E;" without mounting ears) 

NUMBER OF CHARACTERS ... up to 12 
NUMBER OF LEADS .......... 12, plus a common and 2 light leads 
WATTS ........................ 4 nominal, depending on voltage and 

duty cycle 
PULSE TIME .................. 650 milliseconds (min.) 

750 msec. (max.) 
DUTY CYCLE .................. 50% (25% if pulsing same coil) 

All MAGNELlNE® Indicators are available in 6, 12, 24 or 28 volts (as 

specified) and the standard operating temperature range is from -20 
deg. C to +71 deg. C., provision for wire leads. Options, at extra cost, 

include special voltage, special characters, trim·spacer strips, internal 
lighting, and dummy models with fixed digit or black window. 

PATVVIN 

Dly.a.ON OP' UNIT.D ... C .. RR 

UlWTEo.CAIIR IM:OIfPOI/ATED.A _r OF TRW INC. 

@ 

WATERBURY, 
CONNECTICUT 08720 
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Pilllife®/ MINIATURE READOUT DEVICES AND ENCODERS 

Pinlite® multi-filament lamps can be made in virtually any 
shape, making possible a very extensive range of applica
tions. Acceptance for these lamps in various forms has 
rocketed forward since their development less than four 
years ago. Specific applications of these microminiature as-

semblies created the birth of the Midgi-Lite® and Alpha-Lite. 
Also, a line of drivers and encoders known as Midgi-Coder, 
compatible with Midgi-Lites, is now available. Models .com
patible with other Pinlite@multi-filament lamps are being 
developed. 

MIDGI-L/TE® ... a microminiature, modular, multi-filament digital readout display. Each unit con· 
tains a complete digit ... 4 models with height of characters from 3/16" to 1/2" 

.. 

A 7-light-bar filament (each filament individ· 
ually controlled within a single lamp), low 
voltage, direct reading lamp with terminations 
available as follows: standard microminiature 
connectors, or integral cabling. 

FEATURES: 
1. Excellent readability 

a) Light bars, (incandescent filament), are allan 
same plane, thus providing wide angle of 
viewing. ' , 

b) Brightness, (up to 10,000 ft. lamberts), is adjust· 
able to maintain proper brightness/contrast 
ratio under varying ambient conditions including 
sunlight. 

c) Proper stroke thickness maintained. 
d) The coiled tungsten helix of only a few thou· 

sandths of an inch diameter allows for sharp. 
ness of contrast for reading at both short 
and long distances, even under extreme varia-

SPECIFICATIONS: 

03·15 
Model Numbers 03·15PM* 

03·15DP** 

Character Height (Inches) 3/16 
Overall Dimensions (Inches) 

Height (a) .280 
Width (b)t .200 
Depth (c) .350 

Voltage 1.5 
Current/Segment (Milliamps) 8 
Life/ Segment (Hours) 50,000 
Availability Stock 

tions Of ambient light conditions. 
2. Excellent volume/character height ratio 

a) Th.e complete assembly is a 7·filament incan· 
descent lamp ~ no waste space - no extra 
components or connections. 

3. Small size 
a) 6 digits occupy as little as 7/32" x I" of panel 

space. 
4. low Power 

a) Complete 7. bar segment from as low as 50 
milliwatts. 

b) larger sizes up to 112 Watt. 
5. Reliability 

a) life expectancy from 20,000 to 100,000 hours, 
depending on the model number. 

6. Display speed 
a) Superior to all read·outs using incandescent 

lamps. 
b) As low as 10 milliseconds. 

04·30 06-40 08·60 
04·30PM* 06·40PM* 08·60PM* 
04·30DP** 06-40DP** 08·60DP** 

1/4 3/8 1/2 

.350 .460 .600 

.250 .300 .400 

.350 .350 .350 
3.0 4.0 5.0 
8 18 18 

100,000 100,000 100,000 
Stock Stock Stock 

tWidths for. decimal points are as follows: .075" for models 03·15. 04·30; .100" for *Plus/Minus 
models 06·40 and 08·60. Height, depth, voltage and current remain the same as **Decimal Point 
their digital counterparts. 

Prices from $40.00 each (quantities -1 to 9, model 04·30). Write for our 1969 catalog 

Photo shows 03·15 Midgi·Lite being 
plugged into a micro-miniature con
nector (our part No. CF-9H) and the 
comparative sizes of the 04-30 and 
08-60 Midgi-Lites. 

Model M6-30, new low cost, micro
miniature readout with character 
height of 5/16". Low power (8ma/ 
segment at 3V) with long life of 
100,000 hrs./segment. Can be plugged 
into connector or wired directly into 
printed circuit logic. Commercial unit, 
in large quantities, $12.95. 

for complete information and prices. 

ALPHA-LITE ... a microminiature, modular, multi-filament alpha-numeric readout display 
Each unit is capable of displaying the entire 
alphabet and a complete digit in a space 
smaller than a 3/8" cube. Alpha-Lite is a 
direct reading, low voltage, I6-segment light
bar arrangement with shock and vibration 
characteristics that are ideal for aero-space 
applications. 

FEATURES 
• Alpha-numeric (letters, digits, symbols) 

• Miniature (world's smallest al,pha·numeric) 

• long Life- in excess of 50,000 hours 

• Wide Viewing Angle - light bars (incandescent fila
ment) are allan same plane, thus providing wide 
viewing angle 

Modular - can be matched with Midgi.Lites of 
same height 

• Contrast ratio excelient 

• Brightness - variable, with high degree of read
ability even in sunshine 

• Modular plug-in arrangement allows for mixed use 
with modular Midgi·lites and plug·in Pinlites. 

SPECIFICATIONS 

Voltage 
• Milliamps/seg. 

Character height 
• Overall dimensions 

height (a) 
width (bl 
depth (c) 

MODEL 43 
3.0 
8 
'14" 

.375 

.335 

.312 

MODEL 64 
4.0 
16 
5/16" 

.465 

.375 

.312 

Available from stock new M series prices, 
from $64.00· (1-9 quantity). 

The plug-in Model 64 Alpha-Lite shows 
a II 16 segments lighted. Power is 
transmitted through the microminia
ture Alpha·Lite connector. The Model 
43 Alpha-Lite with plug-in termination 
is shown at right. 

MIDGI-CODER-L1TE 7 Segment Display with Integral Decoding 
PINLITES INC., offers a major advancement in size reduction of digital readout systems. The 
basic MIDGI-LITE "M" Series is a seven segment, direct viewing incandescent tungsten filament 
(light bar) display. The use of tungsten filaments allows voltage control for brightness level. 
The light bars have a design life of 100,000 hours per segment, or 11 years of continuous data 
display. 
For decoding 8-4-2-1 BCD to seven segment presentation, a separate encoder package is normally 
required. With the introduction of the MIDGI-CODER-L1TE, Model M6-1C, PINLITES INC. has 
eliminated the separate decoder package. All translation from 8-4-2-1 BCD code to seven segment 
display can now be done within the readout head; with a total combined depth of only ~6"' 

UNIQUE DESIGN FEATURES: 
1. The World's smallest decoder/display system. 
2. lowest power requirements: Combined decoder/ 

display requires less than '/2 watt. 
3. Display head is a ceramic, metal, glass hermetic 

package ·designed for severe shock and vibration 
environments. 

4. 250 Ft. lambert brightness per segment. 
5. 100 000 hour desi n ilfe 'On filaments. 

6. Six of the Coder·lites can be stacked in less than 
one square inch; digital character height is Xl'. 

7. Military specification performance: MIL-E-5400 
Class II. 

Write or call Bruce A. Bundy, Sales Manager, 
for full details regarding input logic, function, 
coding, truth tables. 

Price $51.00 in fifty quantities. 

SEE OTHER LISTING FOR PINLITES' MICROMINIATURE INCANDESCENT LAMPS AND ASSEMBLIES 

Pilf/ites life. 1275 BLOOMFiElD AVE., FAIRFiElD, N. J. 07006 • (201) 226-7724 
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Data Display Devices 
from Raytheon 

New Projectoray' CRT brings large-size 
displays with up to 1,000 line resolu
tion, whether they're systems with TV 
type formats or any type of CRT display 
from radar to oscilloscope to alphanu
merics. Projectoray offers high bright
ness,long life - lasting hundreds of 
hours - at 15 foot-lambert light on a 
3' x 4' screen of unity gain. Projectoray 
uses a clear face-plate material that 
rapidly conducts heat away from the 
phosphor and an efficient heat ex
changer. Refractive optical lens design 
allows variable throw distance for large 
or small theaters. Write for Projectoray 
data sheets. 

Datavue* Indicator Tubes - made in 
the U. S. A. - at lowest prices. For 
example: our CK 8754 costs less than 
$3.95 in 1,000 lot quantities. 

Raytheon offers a complete line of 
side- and end-view indicator tubes in a 
wide range of alphanumerics, decimals, 
and special characters. Turn-around 
service on all custom designs is fast 
and reliable. 

All Datavue Indicator Tubes are EIA 
rated, produced for 200,000 hours of 
operation, highly dependable tubes with 
high brightness, in-I ine characters. 
Write for Bulletin SP-1114. 

* Trademark of Raytheon Company 

Symbolray* Monoscope can generate 
almost any presentation you can think 
of - from ASCII to custom data dis
plays and even hieroglyphics. We can 
meet your requirements with only an 
inexpensive change in target font de
sign. A more economical method of gen
erating displays than using circuit 
cards, Symbolray monoscopes cost less 
than $100 in quantities of 1,000. Only 
2" x 12", Symbol ray uses electrostatic 
deflection and focus. Full messages can 
be displayed when Symbolray method 
is used with buffer memory techniques. 
Monoscope is currently available with 
64 and 96 character matrices. Write for 
Bulletin SP-117B. 

New Keyboard Switches - an original 
Raytheon design - are low cost yet ex
tremely reliable. Just a feather-light 
(2V2-0Z.) touch activates 'the switch, 
which is designed for switching at logic 
levels. Life expectancy of the dry reed 
type is more than 10 million cycles. 
Bounce is less than 500 microseconds. 
Switches cost less than $1.00 in pro
duction quantities. Write for data 
sheets. 

Recording Storage Tubes. These two 
new designs utilize miniaturized guns 
and necks to provide high deflection 
and focus sensitivity, resulting in sav
ings in coil and power supply weight 
and size. They provide Kiloline reso
lution, long storage, and fast erase 
capability. Raytheon's line of electrical
output storage tubes feature high reso
lution and nondestructive reading. In
formation can be written and stored by 
sequential techniques or by random
access writing. Complete, gradual, or 
selective erasure is possible. High out
put tubes using electron multiplier and 
completely packaged (magnetics and 
shielding cemented to tube) designs 
are available. Write for Bulletin 
SP-1079B. 

Dataray* Cathode Ray Tubes. Raytheon 
makes a wide range of CRTs - includ
ing special types - in screen sizes 
from 7" to 24". Electrostatic, magnetic, 
and combination deflection types are 
available for writing alphanumeric char
acters while raster scanning. All stan
dard phosphors are available and 
specific design requirements can be 
met. Write, describing your application, 
for data and assistance. 

For data sheets, application notes, price informa
tion, call your Raytheon regional sales office. Or 
write: Raytheon Company, Industrial Components 
Operation, 465 Centre Street, Quincy, Massa
chusetts 02169. 

Industrial Components Operation - A reliable source for Circuit Modules / Control Knobs / Display 
Devices / Filters / Hybrid Thick-Film Circuits / Industrial Tubes / Optoelectronic Devices I Panel Hardware 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1199 
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Rauland Precision Cathode Ray 
Tubes for military and industrial 
application 
Rauland eRTs have high quality faceplates with uniform 

center-to-edge thicknesses which are available in diameters 

of 1" to 24" and in single or dual neck configurations as 

well as with rear ports for optical projection 

or photorecording. 

REPRESENTATIVE RAULAND CRTs 

Applications include: Precision computer 
display for combined presentation of ana
log and alphanumeric information ... light 
pen interactive displays ... high definition 
monitors ... bright avionic displays .. . 
flying spot scanner ... photorecording .. . 
enroute air traffic control. 

Other features include: deflection angles: 
from 42° to 70° (other angles available on 
request) ... electrostatic or magnetic char
acter generation design variations ... res
olution up to 2500 TV lines ... available 
in a wide variety of special phosphors ... 
optional laminated safety panels for all 
designs ... R.F;I. shielding, anti-reflective 
and other special coatings ... ruggedized, 
low weight construction a Ilows easy 
mounting. 

Tube 
Description 

7" Rear 
Projection 
R-6331 

16" Single 
Neck 
R-6308 

16" Dual 
Neck 
R-6337 

19" Single 
Neck 
R-6327 

22" Single 
Neck 
R-6301 

22" Single 
Neck 
R-6310 

22"" Single 
Neck 
22H 

24" Single 
Neck Rear 
Projection 
R-6323 

Faceplate 
Deflection Diameter 

Angle (Inches) 

52° 7.000 

52° 15.875 

52° 15.875 

62° 18.625 

53° 21.750 

62° 21.750 

70° 21.750 

55° 24.094 

ZENITH RADIO CORPORATION 
the RAULAND division 

1200 

5610 WEST JARVIS AVENUE • CHICAGO. ILLINOIS 60648 
(312) 647·8000 

See YELLOW SECTION for Local Offices, Phones 

Overall 
Length Resolution 

(Inches) (TV lines) 

13.635 545 

24.750 2500 

25.687 1250 

23.375 945 

29.187 1250 

27.500 1500 

23.875 945 

33.000 1000 

eem/1969 
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Rauland Scan Converter 
Storage Tubes 

Offering a variety of designs for indus

tria I. scientific and mi I itary appl ications, 

Rauland Scan Converter Storage Tubes 

feature electron bombardment induced 

conductivity (EBIC) targets as well as 

both electrostatic and magnetic focus

ing I deflection. Resolutions to 1600 TV 

lines and frequency responses of some 

designs are in the nanosecond region. 

REPRESENTATIVE RAULAND SCAN 
CONVERTER STORAGE TUBES 

Special features include: 

Rauland R-6317 has storage time vari

able from seconds to minutes and is less 

than 17" long ... Tube R-6297 is 13" 

long ... Both R-6288 and R-6294A are 

ideal for demanding operational environ

ments. 

Tube 
Description 

R-6288 

R-6294A 

R-6297 

R-6317 

Deflection 

Write beam: distr.ibu-
ted electrostatic ele-
ment 
Read beam: electro-
static 

Wr ite bea m: electro-
static 
Read beam: electro-
static 

Write beam: magnetic 
Read beam: magnetic 

Write beam: magnetic 
Read beam: magnetic 

Application 

Ultra fast single tran-
sient phenomena such 
as found in high speed 
chemistry and nuclear 
physics. 

Special applications 
requiring medium 
frequency range re-
sponse. 

Air borne and other 
space-limited environ-
ments. 

Special purpose. High 
resolution. 

Rauland Image Intensifier Tubes 

eem /1969 

Rauland Image Intensifier Tubes are available with visible and near infrared 

spectral response. Other models are used for X-ray imaging in industrial and 

medical applications. Neutron and gamma-ray sensitive designs are also 

available. 

For more information, contact: 

ZENITH RADIO CORPORATION 
the RAULAND division 

5610 WEST JARVIS AVENUE' CHICAGO, ILLINOIS 60648 
(312) 647-8000 

See YELLOW SECTION for Local Offices, Phones 1201 
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shelly REAR PROJECTION READOUTS ... 

MIX OR MATCH 
COMMON FEATURES 

Front removable, plug-in modules * Electronic versions all Integrated 
Circuit (Ie) * Image height 0.700" * 12 numeral, word or symbol mes
sages * Lamp or reticle changes 
without tools * Intermix message 
colors * Vertical, horizontal or ma
trix mounting * Natural or blue 
Polacoat screens 

VERSATILE 12-MESSAGE READOUTS CONFORMING TO MIL-R-39027 
(READOUTS: INCANDESCENT) 

LETTERS, NUMERALS, SYMBOLS OR SIX-LINE MESSAGES TO IMAGE 

"iewlng screen 

SIZE OF 0.700" HIGH. REMOVABLE FROM PANEL FRONT WITHOUT TOOLS. 

Shelly projection·type readouts are precIsIon, completely modular devices 
consisting of 12 parallel, miniature 'optical projectors which display 12 dif
ferent filmed messages on a single'plane viewing screen. Any combination of 
characters or words can be projected from custom designed photographic 
film reticles. To create compound messages, up to six lamps may be energized 
simultaneously. Modular construction permits rapid "in field" change of 
lamps, color filters or film message reticles. To solve high density packaging 
problems, Shelly Readouts can include built·in solid·state lamp drivers, binary 
to visual decoders, or binary to visual decoders with memory. The simplicity 
of the Shelly Readout assures high reliability in environmental extremes. 
They meet all applicable requirements of MIL·R·39027. 

EASY LAMP REPLACEMENT WITHOUT TOOLS! 

DECIMAL INPUT TO VISUAL DISPLAY - MODELS SRO-600 & SRO-600E 
Advanced viewing screen and projector system design affords greater viewing area than conventional readouts ... -10% larger images 
and 30% smaller housing. Both standard length SRO-600 and extra length SRO-600E. for use with electronic readouts, accept decimal 
input and provide 12 different visual displays ... letters, numeralS, symbols, characters or up to six line messages with excellent 
contrast. Standard based or unbased tamps are available from most sources, minimizing special stocking or procuring of lamps ... 
available from 3 to 28 volts. RFI and weather-proof bezels, as well as finishing types, available from stock. Printed circuit connector 
mates with connector in housing for greater shock and vibration resistance than conventional types. Optional type available with 
"solder-on" terminals. Terminal arrangements: 24 common terminals or 12 lamp terminals and common or split common. Stainless 
steel individual housings are welded together providing wide mounting versatility and excellent rigidity. Aluminum housings available 
for applications where light weight is essential. Special tabs fabricated to customer requirements," as are spaCing groups for clarification 
for message meanings. Lamp and film retic.le replacement is easily accomplished without tools. Individual message colors available. 

BINARY INPUT TO VISUAL DECIMAL DISPLAY - ALL IC - SERIES BDR-100 & BDR-100HV 
Converts 8-4-2-1 binary input signals to visual decimal displays. All Ie hex-inverter flat paks enable packaging entire module assembly 
into plug-in 1.12"H x 0.745"W x 5.17" long ... only 1.67" longer than standard SRO-600 readout! Front panel removal feature offers 
fast, easy access to electronic circuitry, as well as lamps and reticles. Configurations accept and decode anyone of the following: 10 
binary Signals to visual decimal display; 10 binary signals to visual decimal display, plus two additional direct wired displays; -12 
binary Signals to visual decimal display. Logic levels 0 to 0.8 volts "0" and greater than +2 volts for "1." BDR-IOO uses 6-volt based 
type T-l lamps; BDR-100HV accepts 10, 12, 18 or 28 volt T-1 based lamps. High performance and high reliability assured through all IC 
circuitry which incorporates all necessary drivers, gates and complementary function generators to decode 8-4-2-1 codes to visual 
decimal display. T2L input logic compatible with OTL logiC. Tolerance to wide temperature range ... free air operation OOC to +70oC; 
storage range -55°C to +85°C. Fully enclosed modular readouts provide excellent protection for lamps and electronic circuitry. Fast 
and easy access to module Simplifies field inspection or lamp maintenance ... without tools. Individual or multiple message colors. 

BINARY INPUT TO VISUAL DECIMAL DISPLAY WITH MEMORY- ALL IC -SERIES MBR-lOO & MBR·100HV 
Binary input to decimal display with memory for readout of binary input data normally too fast for high accuracy. Unit employs 
SRO-600 type preCision 12 message readout projection system and lamp assembly module. . also retains fast front removal feature. 
The all Ie binary to decimal converter and compatible memory, contain all the drivers, gates and complementary fUnction generators 
required to decode and store 10-digit or 12-digit binary input information. Unit accepts four line parallel binary coded decimal infor· 
mation and displays decimal messages upon application of an external +3 volt enable pulse of 2 .usee or more; this is due to DC 
coupling which responds to the whole pulse rather than the leading or trailing edge. D,isplay will be held indefinitely, or until another 
enable pulse is applied. Display versatility increased through application of a constant 3 volt signal level which causes the readout 
to follow the input, similar to the BDR-100. Designed for use with 6 volt pOSitive logic source, the "0" logic level requires 0 to +0.8 
volts; "I" logic level greater than +2 volts. Floating commons permit using the decoder with negative logic. Configurations accept 
and decode anyone of the following: 10 binary signals; 10 binary signals plus two additional direct wired displays; 12 binary Signals 

DRIVER AUGMENTED READOUT - SERIES DAR-100 
Decimal inputs as low as 0.3 mA wilt produce crisp images up to 0.700" high with excellent contrast, when driven by 12 silicon planar 
epitaXial transistor lamp drivers. The readout is comprised of a precision 12 message readout of the SR0-600 type, plus individual 
lamp drivers for each optical system projector lamp. The DAR-IOO is available in both standard 1.12"H x 0.745"W x,3.5" long m()dules, 
as well as the 5.17" long model, compatible with the electronic readouts contained in this "Mix or Match" group. The readout will 
project numerals, symbols or up to six line words ... singly or in combination since each lamp is individually controlled. The entire 
display may be colored, or individual messages may be colored through use of color chips in the projection system. ,Lamps of the 
miniature long-life T-l- type are used, with ratings of 5 to 28 volts ... based or unbased for simplified stocking or procuring. The 
readout incorporates a highly shock and vibration resistant printed circuit connector which is keyed for easy front panel installation 
or removal, as are the' other plug-in modules in this grouping. Other similarities include high impact resistant housing and a choice 
of blue or white Polacoat screens ... blue raise'S the white color display temperature approximately 800oK. 

ECONOMY DECIMAL INPUT TO VISUAL DISPLAY - MODEL SRO·300 
Economy rear projection readouts display images up to 0'.700" high. Up to 12 readouts may be arranged in a Single assembly 
employing a common viewing screen. This technique offers substantial cost savings over more costly individual modular housings 
and plug-in terminal/connector blocks. Readouts display 12 numerals, words or symbols ... singly or in combination .. , black and 
white or in color. From one to twelve modules and common viewing screen are supplied completely assembled and ready for installa
tion and operation. The common mounting bracket requires only four screws to secure the entire assembly into position, thus simplifying 
and speeding installation. Fast direct wiring to equipment harness is accomplished with well separated, plainly marked and pre-tinned 
integral terminals mounted on the rear of each module. Removal of two screws permits access to readout for quick lamp maintenance, 
as well as Held inspection, changing of message reticles pr film chips in each projector system. Long-life T-1 type miniature lamps, 
either standard based or unbased are used, thus minimizing special stocking or procuring of lamps; lamp voltages from 3 to 28 volts 
may be used in the SRO-300. A special bracket permits focusing two readouts on a single image area, for 24 message capability. 

12 MESSAGE REAR PROJECTION READOUT/SWITCH - MODEL ROS-500 
This decimal input to visu,al display readout/switch consists of 12 parallel miniature optical projectors, similar to the SR0-600. Up to 
six optical systems can be energized simultaneously to produce complex messages. Any message that can be put on film can be 
projected to an image height of 0.700" ... black and white or in color ... singly or in combination. This unit combines the advantages 
of the rear prOjection readout with a pUShbutton switch assembly. Units can be fitted with 2DPT or 4PDT momentary or alternate 
action switch assemblies for full pushbutton switch operation. The switch assembly is actuated by pressing the face of the readout. 
Switches are availab,e with silver or gold contacts, with resistive ratings of 125 or 250 vac at 5 amps. and 30 vdc at 1 amp. respectively. 
Total weight is less than 5 ounces, with measurements of l"W x 1.25"H x 5.25" long, completely assembled. Modular design of this 
unit permits grouping in intimate contact in any horizontal or vertical arrangement, as well as matrix configurations comprised of 
any number of units. Housings are welded together for maximum strength. Mounting brackets may be provided at any position desired. 
The versatfle readout/switch module uses long~life, miniature T-1 lamps, in either based or unbased types, offering simplified stocking. 

SHELLY ASSOCIATES, INC., 111 Eucalyptus Drive, EI Segundo, California 90246 (213) 322-2374 - TWX 910·348·6683 
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sbellv REAR PROJECTION READOUTS I INDICATOR LIGHTS 
MIX OR MATCH 

COMMON FEATURES 

Front removable, plug·in modules * Elec
tronic versions all Integrated Circuit (IC) * Image height 0.450" * Natural or blue 
Polacoat screens * Field maintenance 
without tools * Message or background 
colors * Vertical, horizontal or matrix 
mounting. 

ULTRA-MINIATURE DECIMAL INPUT TO 12 MESSAGE VISUAL DISPLAY - MODEL SRO-90 
The smallest and most versatile 12 message rear. projection readout ever developed. It displays intricate messages and diagrams no 
other rear projection miniature readout can produce ... a design dictated by quality, rather than cost. The precision optical system 
will project anything that can be put on film .. image size up to 0.450" H ... 12 numeral, symbol or up to four line messages with 
excellent focus and corner-to-corner contrast ... 20% more image area in 20% less space than any other readout available. Smaller 
than a roll of pennies, this readout offers all the features available in the larger readouts in a O.650"H x O.460"W x 2.68" long plug-in 
module ... the smallest size pOSSible, compatible with standard T-l/ MS 24367; standard lamps minimize problems normally associated 
with stocking or procuring of special lamps. Field maintenance may be performed from the front panel, without tools. Lamp voltages 
from 3 to 28 volts. Individual or common grounding for greater message control or complex signalling. Total weight, including hous
ing, only 1112 ounce. Options are drip-proof, RFI and conventional bezels. Modular construction permits mounting vertically, horizontally, 
or in matrix configurations; housings are welded together for maximum strength. Gold pin terminals mate with terminal blocks held 
captive in each housing. Message or background colors available. Extra length version compatible with electronic readouts. 

ULTRA-MINIATURE BINARY INPUT TO 12 MESSAGE VISUAL DISPLAY - ALL IC - MODEL BDR-90 
This plug-in module employs IC's, containing all drivers, gates and complementary function generators required to convert 8-4-2-1 
codes, from 1O-digit binary inputs, to visual decimal displays. The 12 message readout provides two supplemental wired pOSitions, 
which may be turned on as needed for simultaneous display of background colors, + or -, left or right decimal, or other symbol, 
word or numeral messages ... anything that can be put on film. Combined with the smallest precision optical system ever developed, 
this front removable module provides images up to 0.450" high. As the smallest completely self-contained readout and binary con
verter, the BDR-90 opens a new era in high density packaging. Over-all size is 0.450"W x 0.650"H x 5.500" long, from the front of the 
module to the end of the housing terminals. Modular design permits vertical, horizontal or matrix mounting, with either vertical or 
horizontal messages. Flat pak IC's use PL input logic, which is compatible with DTL logic. Logic "0" input, 0 to +C.5 volts; logic "1" 
input, greater than +2 volts. High reliability, high performance IC's permit operation over a wide temperature range ... OOC to +70oC; 
storage range --55°C to +85°C. Long-life, standard T-l lamps (MS 24367) are used for simplified stocking and procurement. Fully 
enclosed housing assures protection for electronic circuitry and projector systems. 

12 MESSAGE REAR PROJECTION READOUT/SWITCH - MODEL ROS-90 

The ROS-90 com.bines the advantages of a standard SRO-90 rear projection readout with a switch. The standard 12 me.ssage readout is 
simply plugged Into mnvable 2PDT switches for.momentary or .alternate operation. The switches are operated by pressing the screen of 
the readout. The sWitch can be programmed With related equipment for 1 to 12 count readout or to perform Similar functions. The 
compl~te ass~mbly is pac~aged In a stainless steel housing t.hat is equipped wit~ a wid~ variety of mounting tabs for quick and easy 
mounting. SWitch assemblies may be mounted yertically. horizontally or In matrix configurations. The complete assembly measures 
0.51O"W x 0.710"H x 3.750" long, with total weight of less than 2 ounces each. ROS-90 assemblies are supplied with a 12 inch harness 
for easy wiring. 

MICROMINIATURE INDICATOR LAMPS - Conform to MS 90308 

MIX OR MATCH 
COMMON FEATURES 

Produce tight intensity greater than 
lamps five times their size * Re
lampable from front panel without 
tools * Mount on 0.225" centers * Guide housing makes lamp re
placement easy * Housings lock 
into position with snap-in action * 
Wide range of lamps and voltages. 

Standard 
"Bright-Eye" 

"Bright-Eye" 
with High 

Temperature, 
Epoxy Heat 

Barrier 

Standard 
"Trans-Eye" 

"Brite-Eye" 

NEW HOUSING GUIDES 

LAMP LEADS TO CONTACTS 

Funnel-shaped passages guide lamp leads to 
electrical contacts, .. speeds installation. 
no chance for misalignment or bent leads! 

OPTIONAL CAP STYLES 

Specify ball, lens or square caps from 30 
combinations of color and type ... or Digi."' 
caps, square caps in 10 color/type com
binations embossed to order with high con
trast letters, numerals or symbols. Ideal 
for decimal or binary count. 

"BRIGHT-EYE" MICROMINIATURE INDICATOR LAMPS - Panel Mount 

Smallest front relampable indicator light available_ 

The panel mounted "Bright-Eye" P series is specifically designed for installations that require excellent visual indications, combined 
with high density packaging, to monitor important operating functions. lightweight, of less than V2 gram each, including lamp, makes 
the "Bright-Eye" ideal in applications where weight is a critical factor. The unique lamp and housing combination offers many advan
tages not available in any other microminiature indicator light .. funnel-shaped passage guides permit use of axial lead lamps .. 
axial lamps provide highest illumination intensity available in this class lamp .. replacement lamps slip in or out without tools. 
small diameter housing body permits mounting indicators on 0.225" centers ... indicator housings snap into position and lock without 
additional hardware ... lens caps snap off or on for easy access to lamps from the front panel .. , indicators available' with a choice 
of 14 lamp ratings from 1.5 to 28 volts and life expectancies from 10,000 to 60,000 hours. Easy access solder terminals are pro
vided on the rear of each hOUSing for simplified and fast installations. Terminals are gold plated for corrosion resistance and sure 
flow of solder. Special "Bright-Eye" configurations are now available with high temperature, epoxy heat barrier which prevents trans
mission of soldering iron or solder gun heat into the body of the housing, thereby making the housing virtually impervious to damage 
that could occur from heat. 

"TRANS-EYE" MICROMINIATURE TRANSISTORIZED INDICATOR LAMPS 

High intensity indications from signal levels too low to illuminate conventional indicators. 

The "Trans-Eye" indicator is designed for compatible "Mix or MatCh," with panel mounted "Bright-Eye" indicators ... L.:nits are 
physically identical, except the "Trans-Eye" is l/S to %" longer. Electrically, the "Trans-Eye" incorporates a transistor in the housing 
which will "turn-on" the indicator when a signal as low as 0.3 mA is applied. This capability is ide~1 for bright front panel indications 
when extremely low signal levels are being used. Long operating life and dependable indications are assured through the use of silicon 
NPN or PNP planar transistors ... the "Trans-Eye" also has a high temperature characteristic which makes the unit reliable in a 
wide range of environmental applications. Configurations are also available incorporating a built-in resistor. Lamps are available in 
ratings from 5 to 28 volts with life expectancies from 10,000 to 60,000 hours. 

SPECIALIZED "TRANS-EYE" CONFIGURATIONS 
Specialized physical and electrical configurations have been developed to meet a wide range of customer specifications. Shelly's staff 
will be happy to consult or quote on "Trans-Eye" indicators for a.lY specialized application. Consult the factory or your nearest field 
engineering representative. 

"BRIGHT-EYE" MICROMINIATURE INDICATOR LAMPS - Circuit Board Mount 

The "Bright-Eye" C series is designed for use with printed circui t boards, where it is important that the state or condition of the 
board, or operation, be monitored rapidly. The high intensity illumination and microminiature size of the C series make it an ideal 
indicator for use in multiple rows, or bays of cards, as well as any other application where space is limited beyond the mounting 
surface. The C series "Bright-Eye" incorporates standard "Bright-Eye" features.,. it may also use any of the optional cap styles. 

"GLO-EYE" MICROMINIATURE NEON INDICATORS 

The Glo-Eye microminiature neon indicator series provides bright indications in the presence of 115VAC power. The indicator consists 
of an "easy-lamp" housing, a wire terminal neon lamp type USASI A1K, and a snap-on cap in 12 type/style/colors. The housing also 
contains an integral resistor for varying life expectancies. The Glo-Eye IloUsing fits a 0.191" hole for compatibility with the Brite-Eye and 
Trans-Eye. Over-all flange dimension of 0.225" permits mounting the units on 0.225" centers for high density packaging applications. 

SHEllY ASSOCIATES, INC_, III Eucalyptus Drive, EI Segundo, California 90246 (213) 322-2374 - TWX 910-348-6683 
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5" high frequency displays: 
"A" channel: 
5 to 25 MHzfrequency response, 
sensitiYity 50 to 1.2 my/diY. 
"B"channel: 
frequency response 5 to 15 MHz, 
sensitiYity125 to 1.7 mY/diy. 
3" high frequency displays: 
"A" channel: 
freq·uency response 5 to 20 MHz, 
sensitiYity 75 to 2.5my/diY. 
"B" channel: . 
frequency response 5 to 20 MHz, 
sensitiYity 90 to 3.0 my/diY. 
5" low frequency displays: 
"A" channel: 
frequency response .25 to 5 MHz, 

. sensitiYity 40 to 1 mv/diY. 
"B" channel: 
frequency response .25 to 5 MHz, 
sensitiYity 140 to 1.8 mY/diy. 
3" low frequency displays: 
"A" channel: . 
frequency response .25 to 5 MHz, 
sensitiYity 120 to 1.5 mY/diy. 
"B" channel: . 
frequency response .25 to 5 MHz, 
sensitiYity 140 to 2 mY/div. 

. Request Catalog #802 for complete data. 

SWEEPS AVAILABLE FOR 
BENRUS CRT DISPLAYS 

Either channel may be swept, in wl),ich 
case sweep circuitry is ordered in place 
of an amplifier for that channel. 
Sweeps can be proYided in the follow
ing speed ranges: 
NORMAL RANGE EXPANDED RANGE 

speed/div 

50 ns· 250 ns 
100 ns - 500 ns 
200 ns -1 ps 
500 ns - 2.5 ps 

1ps-5ps 
2 ps -10 ps 
5 ps - 25 pS 

10ps- SOps 
20 pS - 100 pS 

. 50 ps - 250 ps 
100 pl; - 500 pS 
200 ps - 1 ms 
500 p.S - 2.5 ms 

1 ms - 5. nis 
2 ms- lOms 
5 ms, 25.ms 

10ms-50 ms 
20ms - 100 ins 
50ms· 250 ms 

100 ms - 500 ms 

speed/div 

10 ns - 250 ns 
20 ns - 500 ns 
40ns.1ps 

100 ns - 2.5 ps 
200 ns - 5 pS 
400 ns - 10 ps 

1 pS - 25 pS 
2 ps - 50 ps 
4 pS - 100 pS 

10 ps - 250 ps 
20 pS - 500 ps 
40 ps - 1 ms 

100 pS - 2.5 ms 
200 ps - 5 ms 
400 pS - 10 ms 

Ims-25ms 
2ms- 50ms 
4ms-100ms 

10 ms- 250 ms 
20ms· 500 ms 

Request Catalog #802 for complete data. 

BENRUS SOLID STATE, PANEL MOUNTING 

MO·NITOR OSCILLOSCOPES 
DC to 5001Hz 

3" Type RA840B 5" Type RA850 

These instruments are ideal for applications where economical, 
stable,dependable monitors are needed. They are compact, light 
in weight, low in heat dissipation, require only AC line power. 
Units with on-off blanking and grey scale modulation !'Ire avail
able. Up to three 3" models can be mounted on a standard 3lh" 
panel; two 5" models on a standard 5%" panel. Conform with 
MIL SPEC environmental requirements. 

While designed primarily for panel mounting, the units are 
fully cased and may be safely operated on the bench. 

Plug-in Flexibility - A full line of plug-in vertical and horizontal 
amplifiers, trigger and sweep circuits are available,and may be 
used interchangeably on either the Type RA840B or .the Type 
RA850 scopes. The .range includes· X and Y amplifier channels 
from DC to 500 KHz with 10 mv/cm to 2 v/cm sensitivity, free
running sweep circuits with sweep frequency rates from 0.2 Hz 
to 10 KHz, and triggered sweeps with speeds from 1 sec/cm to 
10 psec/cm. 

BENRUS SOLID STATE, LOW COST, COMPACT 

X-Y INDICATOR 

3" Type RA840C. 

• Bandwidth: DC to 200 KHz (3 db). 
• Sensitivity: 1 vfcm to 10 v/cm. 
• Rise time: 1.5 ps. 
• DC· coupled blanking provided. 
• Compact - .behind panel depth less 

than 10W'. 
• Identical X and Y amplifier 

characteristics. 
• Complete - ready to operate. 

suedcor::1: . 
spedcor electronics, inc. 

INSTRUMENT 
DIVISION 

Lavoie Analab Benrus Ins~rument Division 
70-31 84TH ST .• GLENDALE, N. Y. 11227 
(212) 894-8100 
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Better Readout 
for your System Design 

with Benrus 
Bandwidths to 25 MHz 
Sensitivities to 1 mv / div 
Meet MIL SPEC 
Environmental Requirements 

1. You select panel height. 
Units mount on standard 
3 1h", 5 1A", 7" rack panels_ 

2. You select amplifier 
characteristics. 
Many bandwidths and sensitivities are 
available, for either or both channels. 
as noted on next page. 

3. You select sweep, 
if desired. 
Either "A" or "S" channel may be 
swept; choice of 40 speed ranges, as 
noted on next page. 

To the combination of your choice you may 
now add, if desired, any of many optional 
features. The result is a standard, off·the·line 
instrument, custom·assembled to meet your 
exact requirements. 

For optimum panel·mounting efficiency, the 
units have been designed to exact modular 
dimensions. Thus, 1 to 3 of the 3 1h" units 
mount horizontally in a 3%" rack; up to 5 of 
the same units may be mounted vertically in 
a 5 1A" rack. Similarly, 2 of the 5 1A" units 
mount horizontally in a 51,4" rack; 3 may be 
mounted vertically in a 7" rack. Hardware is 
available for fast and rigid assembly of any 
combination of units for custom rack mount· 
ing without hole cutting or drilling. 

The CRT Displays have integral power sup
plies and are fully self contained. Complete 
description, specifications, and ordering in· 
formation are given in Catalog #802. Ask your 
rep for a copy, or write direct. 

CRT 
CISPLRYS 

spedCOR:~:~ 
sped cor electronics, inc. 

INSTRUMENT 
DIVISION 

Lavale Analab Benrus Instrument Division 
70-31 84TH ST .• GLENDALE, N. Y. 11227 
(212) 894-8100 
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SECTION 2450 Millh". 

TUNG-SOL DIGITAL AND 
ALPHANUMERIC READOUTS 

-----INCANDESCENTTYPES---------------

7 SEGMENTS-Display 0 through 9, plus 
13 letters. Character size: .32" high, .19" 
wide, .05" slope. Spacing: Integrated
.3125" c. to c. Stacked - .500 c. to c. 

16 SEGMENTS - Full alphanu
meric display. Character size: 
.32" high, .33" wide, .05" slope. 
Spacing: Integrated-.625" c. to 
c. Stacked-.a07" c. to c. 

STACKED"- Digits as well as lamp blocks are individually replaceable, for 
each digit. 70 ma and 20 ma lamp blocks are interchangeable. 

Tung-Sol incandescent readouts and status in
dicators provide optimum contrast under high 
ambient light conditions. Filtering attenuates the 
reflection from unlighted segments to assure 
maximum definition of the display. Light shades 
are not needed. Tung-Sol readouts are designed 
to function in extreme environmental conditions. 
They are available with seven segmentcharac
ters or with sixteen segments which provide full 
alphanumeric display. Made in both stacked and 
integrated styles. Special fixed characters can 
be supplied. The 20 rna and 70 rna lamp banks 
are mechanically interchangeable. 

INTEGRATED-Monolithic construction requires less width per character. Per
mits preci.se alignment of digits in line and in plane. Individual lamp blocks 
are replaceable. 

TYPICAL CONFIGURATIONS 

'r- -- [J 11 t::: -- [5 

STATUS INDICATORS-Fixed messages, or symbols, to customers specifica
tions. Supplied in tyoes readable when off or completely blank. All have the 
clarity and high visibility characteristic of all Tung-Sol readouts. 

----VACUUMTYPES------------------------------------------------~------

DT1704A 

DIGIVAC S/G VACUUM FLUORESCENT READOUTS 

DT1705C DT1707A 

This is a new concept in seven-bar segmented vacuum 
readouts designed for low signal level applications. Even 
the most advanced systems can employ this side-display 
readout without compromising performance or reliability. 
In less sophisticated equipment, it can improve the read
out function while remaining cost-competitive. 

1. Low cost 

2. Single plane display 

3.150 0 viewing angle 

4. Low cost socket 

5. High brightness 

6. Low power 

7. Low voltage 

8. Simplicity of design 

9. I.e. compatibility 

10. Optional decimal 

11. Optional ± 1 decimal 

12.10 numerals; 13 letters 

13. Variety of colors with 
appropriate filtering 

TU N G _ SO I ® TUNG-SOL DIVISION/Wagner Electric Corporation 
L 630 W. Mt. Pleasant Avenue. Livingston. N. J. 07039 

®Reg. T.M. Wagner Electric Corporation. TWX: 710-994-4865 Phone: [2011 992-1100: [2121 732-5426 
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MODEL 04499 

TYPE C4942 

Request 
catalog page 

TYPES V21 
& V22 

TYPES 
e3287 (C3528 

eem /1969 

For fast, convenient alignment 
of yokes and focus coils in (1) 
ultra precision displays and fly
ing spot scanners, and (2) labo
ratory research and prototype 
evaluation. Exclusive inde
pendent micrometer adjustment 
of pitch, yaw, horizontal and 
vertical translation ... with 
firm precision locking. Exclu· 
sive true precision control and 
exact repeatability, plus rugged 
construction. For full details re
quest catalog page. 

SHIELDED DYNAMIC 
FOCUS COIL 
For sharp focus applications up 
to 25kv accelerating potential, 
such as scan converter storage 
tubes and flat faced high reso
lution CRT's. Static and 
dynamic coils combined into a 
single gap to ease alignment 
and position. Gap in forward 
position for su peri or focus and 
best image-to-object ratio. 

VIDICON YOKES & FOCUS 
COILS lor 1" Vidicons 
IN VOLUME PRODUCTION 
NOW. For both commercial and 
military applications. Engineer
ing Service available. Special 
deSigns for all types of 1" vidi
cons including electrostatic 
focus magnetic deflection types. 
For full technical details request 
catalog page. 

MAGNETIC SCAN
CONVERTER DEFLECTION 
YOKES 
Stator Design for standard Biz 
inch neck diameter scan con
verter storage tubes. High reso
lution, geometrical accuracy and 
sensitivity are combined to offer 
power savings, plus ultimate 
performance. A desirable short 
precision magnetic field is 
achieved by combining short 
overall length and small ears. 
with the proper distribution, in
sertion and extreme care in 
construction. Magnetically 
shielded designs also available. 
Request catalog sheet for full 
details. 

TYPE F20 

TYPES Y58-Y60-
Y62-Y64 for 

42', 52', 70', 
& 90' 

Deflection 
Angles 

TYPE Y25-R Series 
Up to 52' and 70' 

Deflection 
Angles 

PRECISION ELECTRO, 
MAGNETIC FOCUS COILS 
lor Va ", 1 Yz ", 2Ys" and 
other neck dia. CRT's. 
All designed for ultimate focus. 
Negligible effect on spot size 
when properly aligned to beam. 
Static types (all sizes)-Iow 
power or high power. Dynamic
static combinations (lYz" neck 
dia.) ... compact single gap 
design ... or double gap de-
sign to simplify circuitry by 
eliminating coupling between 
static and dynamic coils. Wide 
range of coil resistances avail
able. For full technical details, 
request catalog pages. Please 

CRT and beam 

PRECISION STATOR YOKES 
lor 1W neck dia. CRT's. 
High efficiency and accuracy 
achieved by stator type core 
which also provides excep
tionally low astigmatism and 
residual magnetism. Push-pull 
or single-ended coils for time 
shared sweep displays, char
acter displays and others. 
Request catalog sheet for full 
details. 

COMPACT ROTATING COIL 
YO KES lor 1 Yz" neck dia. CRT's 
For Radar Plan Position Indi
cator and all other rotating coil 
applications. Versions available 
with dc off-centeri ng coils. Com
plete in aluminum housing cO'n
taining deflection coil, slip rings 
and brush assembly, drive gear 
and bearing for easy installa
tion into any equipment design. 
Only 3%" 00 x 211;16" long. For 
technical details request catalog 
page. 

See YELLOW SECTION for Local Offices, Phones 

TYPE P7 

TYPE P8 

TYPE Y65 
Up to 70' 
Deflection 

Angle 

ANTI·PINCUSHION DEVICES, 
both PM and EM types 
Eliminates CRT geometrical pic
ture distortion. Type P7 perma
nent magnet anti-pincushion 
assembly requires no current 
... occupies small space ... 
easily adjustable ... mounts 
directly on standard yokes ..• 
available in wide choice of mag· 
net strengths with tight toler
ances. Type P8 electromagnetic 
coil anti-pincushion assembly 
has very high precision con
struction ... allows convenient 
front panel adjustment. For full 
technical details request catalog 
page. 

LARGE 1.0. YOKES lor 2Ys" 
neck dia. CRT's. 
Single-r.nded and push-pull de

especially for charactron 
to minimum twisting 

of characters. Suit
also for precision displays 
other types of 2Y8" neck 
CRT's. Request catalog 

sheet for full details. 

ENCAPSULATED MINIATURE 
PRECISION YOKE lor Va" or 
1" neck dia. CRT's. 
Push-pull and single-ended 
coils available in a wide range 
of inpedances for transistor 
drivers or vacuum tube circuits. 
Features electrically balanced 
windings with equal deflection 
sensitivities. Close angular 
tolerances of the display are 
achieved by precise construc
tion. Epoxy encapsulated to 
withstand extreme environ
ments. For full technical 
detai 
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f) 
Radiation Detectors I 

Proportional Counters 

Tube 
Type' 

BF3 Counters 

WL-6307 
WL-6998 
WL-7087A 
WL-7243 
WL-23055 
WL-23056 
WL-23064 
WL-23153 

B10 Counters 

WL-22791 
WL-22792 
WL-23068 

He3 Counters 

WL-23155 
WL-23156 

Fission Counters 

Tube 
Type 

WL-6376A 
WL-6941A 
WL-6971A 
WL-7186 
WL-7188 
WL-23033 
WL-23071 
WL-23072 
WL-23073 
WL-23094 

4.5 
13 
40 
13 
35 
45 
35 
20 

10 
3 
3 

22 
16 

Thermal 
Neutron 

Sens.cps/nY 

0.7 
0.2 
0.14 

1.25 x 10-3 

0.07 
0.7 
0.5 
0.25 

5 x 10-3 

1 x 10-5 

Fission Chambers 
Thermal 

Tube Neutron 
Type Sens. A/ny 

WL-6376A 1.4 x 10-13 

WL-6941A 2.6 x 10-14 

WL-7657 4.0 x 10-14 

WL-8073 1.4 x 10-13 

Ionization Chambers 

Tube 
Type 

Thermal 
Neutron 

Sens. A/ny 

UNCOMPENSATED 

WL-6937A 
WL-7606 
WL-8075 
WL-8137 
WL-23078A 
WL-23079 

COMPENSATED 

WL-7741 
WL-8074 
WL-8105 
WL-23085 

1208 

4.4 x 10-14 

4.4 x 10-14 

4.4 x 10-14 

1.5 x 10-14 

1.2 x 10-14 

3.0 x 10-13 

4.4 X 10-14 

4.4 X 10-14 

1.5 X 10-14 

1.0 X 10-15 

Max. 
Oper. 

Temp. of 

250 
250 
175 
175 
310 
175 
300 
250 

400 
400 
500 

300 
300 

Max. 
Oper. 

Temp. of 

300 
300 
300 
300 
300 
700 
850 
700 
750 
250 

Max. 
Oper. 

Temp. of 

300 
300 
575 
300 

Max. 
Oper. 

Temp. of 

300 
575 , 
300 
175 
175 
175 

575 
175 ' 
175 
660 

Industrial & Military Cathode RayT ubes 
Electrostatic Focus & Deflection 

Max. Bulb 
Face Dia. Line Width "A" 

Tube Type Inches Mils @ Special Features 

3JP 2.75 dia. 30 100,uA Post Defl. Acce!. 
3WP 3.06 dia. 26 7 Ft.-L High Defl. Sens. 
5UP 4.5 dia. 20 8 Ft.-L High Brightness 
WX-5006P- 5.25 dia. 20 4.5 Ft.-L Post Defl. Acce!. High Freq. Oper. 
5DEP- 5.34dia. 23 4 Ft.-L High Defl. Sens. 
7VP 7.12 dia. 40 300,uA High Defl. Sens. 
WX-31101P- 7.12 dia. 30 50,uA Post Defl. Acce!. 
8CP 7.5 dia. 30 50 Ft.-L Post Defl. Acce!. 
WX-31120P- 8.5 dia. 35 50,uA Post Defl. Acce!. High Light Out. 
WX-30764P- 4.5x 5.5 15 Post Defl. Acce!.-High Brightness 
WX-30919P- 4x5 15 12 Ft.-L Mon. Accei. 

Magnetic Defle.ction - Round 
Max. Bulb 
Face Dia. Focus Line Width "A" 

Tube Type Size Inches Type M~@- Special Features 

WX-4527P- I" 1.25 ES 0.75 1,uA High Resolution 
WX-4497P- 1.5" 1.38 ES 0.75 2,uA High Resolution 
WX-4827P- 3" 2.88 ES 0.8 1,uA Single Axis Aux. Defl., 

High Res. 
WX-4912P- 4" 4.12 ES 1.5 4,uA High Resolution 
WX-4965P- 4" 4.12 ES 1.5 4,uA Single Axis Aux. Defl., 

High Res. 
WX-30038P- 4" 4.12 ES 0.65 1,uA Full Fiber Optic F.P., 

Very High Res. 
5CEP- 5" 5.31 ES 1.5 4,uA High Resolution 
5ZP- 5" 5.12 ES 4.5 30,uA -
WX-4129P- 5" 5.31 ES 1.5 2,uA Double Axis Aux. Defi., 

High Res. 
WX-4877P- 5" 5.31 ES 2.5 4,uA Imp. Deft. Linearity, 

High Res. 
WX-4903P- 5" 5.38 ES .65 1,uA Very High Resolution 
WX-31205P- 5" 5.38 ES 0.65 1,uA U V Trans. F.P., Very 

High Res. 
WX-31227P- 5" 5.12 ES 12 200,uA High Brightness 
WX-30566P- 5" 5.31 ES 4.0 50,uA High Res. at High Beam 

Current 
WX-30566P- 5" 5.00 ES 4.0 Low Defl. Power, High 

Brightness 
7ABP-A- 7" 6,00 ES 12 100,uA -
7AUP- 7" 7.06 ES 12 50,uA Sma II Neck for Low Defl. 

Power 
WX-4541P- 7" 7.06 ES 12 50,uA Rugged, Small Neck for 

Low Defl. Power 
WX-4595P- 7" 7.31 ES 2.75 4,uA Double Axis Aux. Defl., 

High Res. 
WX-30027P- 7" 7.05 ES 12 20 Ft.-L Integral Magnetic 

Shield, 2-0ptical Rear 
Windows 

WX-30315P- 7" 7.12 Mag 1.5 1,uA High Resolution 
WX-30026P- 9" 9.31 ES 2.5 4,uA High Resolution 
WX-30734P- 10" 10.25 Mag 2 High Resolution 
10SP- 10" 10.56 ES 15 100,uA -
lOWP- io" 10.56 ES 17 100,uA -
10WP-A 10" 10.56 ES 17 100,uA -
WX-4924P- 10" 10.56 ES 15 50,uA Single Axis Aux. Defl. 
WX-30176P- 10" 10.25 ES 2 4,uA Double Axis Aux. Defl., 

High Res. 
WX-31114P- 10" 10.56 ES 17 100,uA Small Neck for Low Defl. 

Power 
WX-31224P- 10" 10.25 ES 1.7 4,uA High Resolution 
12ABP-A 12" 12.56 ES 19 100,uA -
WX-30838P- 12" 12.56 ES 15 - Optically Flat Rear 

Window 
WX-31060P- 12" 12.12 ES 10 - 2-Rear Windows 
16AKP- 16" 16 ES 25 100,uA -
WX-5008P- 16" 16 ES 10 25,uA Double Axis Aux. Defl. 
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For further information on these and other Westing
house tubes or for application assistance, contact the 
Westinghouse Electronic Components and Specialty 
Products Sales Representative nearest you. They are 
listed in the Yellow Pages at the back of this book. 

Magnetic Deflection - Rectangular 

Max. Bulb Face Line Width 'An 
Tube Type Size H x Winches Mils @ 

WX-3o.844- 6" 4.5 x5.o. 8 1o.o./LA 

8NP- 8" 6.12 x 7.94 12 lOo./LA 

WX-3o.733P- 10." 8.60. x 0..25 1.5 -

WL-3o.886P- 12" 8.54 x 10..94 14 -
WL-31o.92P- 12" 8.54 x 10.94 10. 25/LA 
WX-3125o.P- 12" 8.54 x 10.94 20. 1o.o./LA 

14WP 14" 10..56 x 13.0.6 15 1o.o./LA 
WX-31364P- 14" 10.69 x 13.19 10 25/LA 

17DWP- 17" 12.41 x 15.5 20. 1o.o./LA 

21EWP- 21" 16.5x 20..38 18 40. Ft.-L 

WX-3o.789P- 23" 19.25 x 15.12 20. -
WX-31061P- 23" 16.62 x 20..62 22 15o./LA 

Ruggedized Tube - Yoke - Shield Packages 

Package Package Elements 
Type Type Max. Dia. Max. Len~th Per Dia. 

WX-5328P-B 4.65" 13.12" 380.0. 
WX-3o.233 4.65" 13.12" 3530. 
WX-3o.o.o.5P- 6.56" 17.75" 650.0. 
WX-3o.o.99P- 6.56" 17.75" 640.0. x 360. 
WX-3o.914 6.56" 17.75" 6970. 

NOTES: 
(1) The above list is representative of the variations of industrial 

and Military Cathode Ray Tube types available from Westing
house. In general, any industry bulb can be combined with 
specific phosphor and electron gun types to meet individual 
display system requirements. 

(2) Many of' the above tubes can also be furnished with any of 
the following variations: Internal Graticules, Fiber Optic Face
plates or Strips, Yokes, Shields, Mounting Fixtures, Implosion 
Protection or Potted Leads. 

'4%!"lIffid S Eell 0 N2450 

Image Tubes I 
SEC Camera Tubes 
High efficiency S-2o. photocathodes are standard; other pho
tosurfac~s available on request. The tubes below use mag
netically focused and deflected reading sections. 

Resolution (TV Sensitivity 
Photocathode lines/picture ht.) /LA/fc 

Tube Type Oiameter Typ. Min. Typ. Min. 

WL-3o.691 25mm 550. 50.0. 50. 35 
(Fiber Optic) 

WX-3o.654 4o.mm 80.0. 70.0. 120. 90 
(Fiber Optic) 

WX-5419B 4o.mm 90.0. 80.0. 120. 90. 

Slow Scan Vidicons 

RANGE GUN Hybrid 
High (ES Focus, All 

Enviroll- Standard Resolution Magnetic Electro-
mental Magnetic Magnetic Deflection) Static 

Visual Industrial WL-729o. WX-511o. WX-495o. WX-4384 
Military WX-5424 WX-5112 WX-5119 WX-4871 

Ultra Industrial WX-4887 WX-5114 WX-512o. WX-489o. 
Violet Military WX-4885 WX-.5116 WX-5121 WX-5118 

Special Purpose Vidicons 

Face 
Tube Plate 
Type Dia. Resolution Special Feature 

WX-5123 I" 90.0. TV lines/ Continuous non-de-
picture height. structive readout. 

Separate field mesh. 
WX-5129 I" 50.0. mesh stain- Converts X-radiation 

less steel wire: directly into a video 
signal. 

WX-514o. 2" 180.0. TV lines/ High resolution. Sep-
picture height. arate field mesh. 

Image Intensifiers 

Minimum! Resolution Brightness 
Tube Type Sensitivity (at photocathode) Gain (Min.) 

WL3o.677 175/LA! 30. Ip/mm 20.0. 
Class II lumen 
WL-3o.677 lOo.ILA! 30. Ip/mm 150. 
Class II lumen 

! S-20 Photocathode 

Display· Storage Tubes 
Electrostatic Focus & Deflection 

. Tube Type WX-530B WX-726BB WL·22662 WX-4951 WX-30154 Units 

Min. Useful Screen Dia. 3 4 4 4 5.8 Inches 
No. of Write Guns 1 2 1 1 1 -
Min. Storage Time 3.0 15 60. 10. 40. Seconds 
Min. Writing Speed 1 x 104 4x 104 4x 105 1 x lOS 5 X 104 Inches / Second 
Min. Brightness - 120.0. 220.0. 100.0. 120.0. 750. Foot-Lamberts 
Min. Resolution 50. 70. 50. 60. 45 Lines/Inch 

eem!.1969 See YELLow SECTION for Local Offices, Phones 1209 
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WESTINGHOUSE AIR BRAKE COMPANY VVABCC 

~ 
READAL~READOUTINSTRUMENTS 

AEROSPACE DEPARTMENT 
Swissvale Post Office, Pittsburgh, Pa. 15218 

READALL Readout Instruments are precision-built data 
readout devices for displaying characters in accordance 
with a pre-determined code. READALL Readout I nstru
ments will translate, display, store and transfer data in 
digital form. The instruments are compact and self
contained and can be applied to the output of telemetering 
systems, digital computers, teletype receiving equipment, 
or wherever data must be displayed. Special characters 

can be provided on request. , 
An outstanding feature of READALL Readout Instru

ments is their ability to retain information indefinitely. 
They are so constructed, that they store the positionetl 
character electrically as well as visually. The stored code 
can be transmitted into other readout instruments, printers 
or transmitters. Once positioned, they consume no power 
while information is retained and displayed. 

lO-CHARACTER READALL READOUT INSTRUMENT 
INDUSTRIAL 

12-CHARACTER READALL READOUT INSTRUMENT 
MILITARY 

la-Character READALL Readout Instru
ments Will operate through one million 
random operations rei iably and effi
ciently. These instruments utilize a 
four-bit binary code to position ten 
characters for visual display. The reo 
lation of the visable character to its 
code is the direct translation of binary 
notation to decimal indication. If de· 
sired, combinations other than those 
included in this particular instrument 
can be developed. 

The 12.Character Readall Readout 
instrument is designed to me~. the 
severe environmental requirements 
specified in MIL-E-5422D. The digital 
display includes characters in nu
merical sequence from a to 9 and. two 
blan k spaces. 

These readout instruments can be 
used individually in separate gasket
sealed cases, oras modules assembled 
in groups to display several characters 
in a single case. Greater flexibility of 
operation is provided through the 
separate code and motor circuits, 
which permit application in low level 
circuitry. -

64·CHARACTER READALL READOUT INSTRUMENT 
INDUSTRIAL AND GROUND SUPPORT 

64-CHARACTER READALL READOUT INSTRUMENT 
SEALED CASE FOR MILITARY APPLICATION 

Character size 
height 
width 
stroke width 

Voltage 
Motor starting 
current @ 26 vdc 
Motor running 
current ® 26 vd t 
Power-running 
Power, steady state 
Running time 

Life 
Dimensions 

length 
height 
width 

Weight 

READALL Readout 
Instrument 

Mating Receptacle 
(order separately) 

The 64-character READALL Readout 
Instrument employs a six-bit code and 
a differential sprocket and belt ar
rangement to accomplish a digital 
readout. The character belt is back
lighted with diffused light by means 
of a miniature aircraft-tYP,e bulb. In 
order to make back-lighting possible, 
the belt is made with characters on 
one side only. And, in order to reduce 
its size, the belt is formed into a 
Mobius-like configuration. 

These instruments nieet many of the 
requirements of the existing military 
specifications, Specific information 
can be obtained upon request. 

This 64-character Readal' Readout is 
designed to meet the severe environ
mental requirements of MIL-E-5422D 
and other specifications. It provides 
reliable operation under conditions of 
intense shock, vibratiOn and extreme 
ranges of temperature. The sealed 
case protects the instrument in hu
miditiesof 100 percent; it will operate 
at altitudes up to 50,000 feet. Salt 
spra,y, dust, sand and other foreign 
particles cannot penetrate the case. 

The method of operation and internal 
arrangement are similar to that of the 
standard 64-Character READALL 
Readout Instrument. 

READALL READOUT SPECIFICATIONS-All operating data at 60 to 80 deg. F. 

IO-cha'racter Industrial 12-character Military 64-character Industrial 64-character Military 

%in. 9/32 in. 9/32 in. %2 in. 
'kin. 'AI in. 13k4 in. '%4 in. 

0.040 in. 0.030 in. 0.032 in. 0.032 in. 
24 to 28 vdc 24,to 28vdc 24 to 28 vdc 24 to 28 vdc 

0.500 amp 0.500 'amp 0.60 amp 0.500 amp 

0.125 amp 0.150 amp 0.150 amp 0.150 amp 
3 watts, avg 3.9 watts, avg 7.5 watts, total 7.5 watts, total' 
0.0 watts 0.0 watts 0.0 watts 0.0 watts 

9 character spaces-
0.8 sec 

11 character spaces-
1.0 sec 

71 belt spaces-
1. 7 sec 

71 belt spaces-
1.5 sec 

10' random indications 10' random indications 5x105 random indications 5xl0 5 random indications 

55A;. in. (including pins) 4 61A;4 in. (excluding pins) 1025/ 32 in. (including pins) 817/32 in. 
141A;4 in. ' 147/.4 in. front face 147/64 in. 127/32 in. 

19/32 in. 3%4 in. front face 39A;4 in. 43k4 in. 
with individual sealed 

Less than 70z case"-7oz; 
withQut case-4V2 oz 

Less than 16 oz 140z 

READALL READOUT ORDERING REFERENCES 

Characters 0 to 9 and Characters 0 to 9 plus Characters 0 to 9 plus 
Characters a to 9 inc. two blanks. White alphabet. alphabet plus special 

UN 341783 illumination with case. - UN 378593 characters. 
UN 375329-049 UN 382750-009 

UN 310097 UJ 706026 UN 310097 Note: Mates with 
mil stan connector 

MS24013. 

for further details, contact the Representatives listed in. this catalog or write direct for Bu"etin 1057-B. 
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ANODIZED ALUMINUM NAMEPLATES 

in COLOR 
delivery,y 

rom 
Order any quantity from our standard stock of five different thicknesses, ten 
different sizes and get 5-DAY DELIVERY! And there are no art, negative or plate 
charges - no photostats and costly paper work. Compare our prices and the 
5-day delivery against your present nameplate costs. You'll be amazed at the 
savings. No more costly inventory, no more obsolescence due to changes. Write, 
wire or phone today for generous supply of samples and complete catalog. 

and 

TEN 
® 

FOR NAMEPLATES 

A Division of ~Y,YNE 1270 N.W. 165th Street, North Miami Beach, Florida 33169 

Phone 305-621-3641 

See YELLOW SECTION for Local Offices, Phones 1211 
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SPECIFY "ARNOLD" 
ALNICO MAGNETS 

Arnold permanent magnets are available in all types of Alnico material, 
in sizes ranging from large castings weighing over 80 pounds to very 
small sintered parts weighing less than one gram. 

Alnico 5 can usually be depended upon to deliver the greatest 
energy product to the magnetic circuit per weight of magnet material. 
It IS therefore generally the first choice for a magnetic materialexcept 
where special physical considerations are paramount. Modified or 
premium grades are also available, such as Alnico 5·7, a crystal· 
oriented material used where size and weight must be reduced with· 
out loss of energy. 

Special assemblies such as rotors, traveling wave tube magnets, 
magnetron magnets, etc. may be supplied in an aluminum jacket to 
facilitate mounting and supply an added protection to the magnet. 

Large magnet assemblies may be supplied for focusing mass spec
trometer and other measuring applications where a high degree of 
stability and uniformity of field is required. 

Many sizes and types of Alnico magnets are carried in stock for 
immediate delivery. 

ALNICO 8 Available from Arnold in production quantities, Alnico 8 
possesses the highest coercive force of all Alnico grades, as well as a 
high energy product and a relatively low temperature coefficient. It is 
especially suited for traveling wave tube periodic focusing applica
tions. Gap flux densities greater than 1000 gausses are attainable in 
tubular-type straight field focusing magnets. Alnico 8 is also recom
mended for applications which involve strong demagnetizing fields, 
or I'(here space considerations dictate the use of a short magnet. 

SPECIAL PERMANENT MAGNET MATERIALS 

ARNOX 3 Arnox 3 is a molded-type magnet having high coercive force 
and moderately low residual induction and energy product. Principal 
uses are for magnetic requirements which are not stringent, and for a 
relatively short magnet of reasonable cross section. Accurate dimen
sions and close tolerances can be economically obtained. These 
magnets can be premagnetized before assembly, and have very high 
resistance to demagnetiziation. Slightly better magnetic properties 
are obtained in the pressing direction than in other directions. 

ARNOX 5 Arnox 5 is a ceramic permanent magnet material composed 
of highly oriented barium ferrite. It has many times the energy product 
of Arnox 3 and is comparable in many applications to Alnico 5. Be
cause of its high coercive force, its use is recommended in applica
tions where a short magnetic length is desirable or where extremely 
high demagnetizing forces are encountered. 

VICALLOY Vicalloy is a carbon-free permanent magnet alloy contain
ing about 10% vanadium, 50% cobalt and the balance iron. 

Vicalloy may be fabricated in the form of castings, hot rolled bars 
and forgings, or cold rolled strip, wire and tubing. After suitable heat 
treatment, the material is quite readily machinable. Vicalloy is avail
able on special order in bar, strip and thinJape for recording purposes. 

SILECTRON C, E, 0 AND DISTRIBUTED GAP CORES Precision-rolled 
Silectron strip in 1,2,4 and 12 mil thicknesses. They are supplied in 
a wide variety of shapes, and in size!' from a fraction of an ounce to 
several hundred pounds. In addition to standard transformer applica
tions, they may also be supplied for special applications such as 
saturable reactors, instrument transformers and pulse transformers. 

Distributed Gap Cores reduce watt loss by 30%, exciting current by 
70% and cost by 10% over conventional 12 mil C cores of the same 
size and weight. Made of the best commercial grades of .012 grain
oriented silicon steel, cores are available in 36 basic sizes for power 
transformer and reactor applications. 

Over 1,000 stock cores are listed in the Arnold Silectron catalog. A 
wide selection of preferred sizes are stocked for immediate shipment. 

TAPE WOUND CORES OF HIGH PERMEABILITY MATERIALS Arnold 
tape wound cores are available made of Deltamax, 4-79 Mo-Permalloy, 
Supermalloy, Mumetal, 4750 Electrical Metal, Silectron, or the new 
rectangular-loop material, Supermendur. All except Supermendur 
cores are available in standard tape thicknesses of '12 , 1,2, 40r 12-mils. 

Toroidal cores are made in 30 standard sizes with protective nylon 
or aluminum cases. Special sizes produced to individual require
ments. Wide selection of Deltamax, Square Permalloy and Super
malloy type 6T cores (aluminum cased, oil filled, hermetically sealed 
and epoxy coated) carried in stock for immediate shipment. 

BOBBIN CORES Arnold bobbin cores are available in a wide range of 
sizes~ tape thicknesses, widths and number of wraps to suit the ulti
mate use of the. core in electronic computer assemblies. Magnetic 
materials usually employed are Deltamax and Square Permalloy in 
standard thicknesses of 1, V2, % and Va mil. Bobbins are supplied in 
ceramic or stainless steel. 

MO-PERMALLOY POWDER CORES Available in a wide range of sizes, 
from .183" 00 to 5.218~ 00. They are given various types of enamel 
and varnish finishes, some of which permit winding with heavy Formex 
insulated wire without supplementary insulation over the core. 

These powder cores are supplied in standard permeabilities of 14, 
26,60 and 125 Mu; high-permeability cores of 147,173 and 205 Mu 
are also available in all sizes. They provide constant permeability 
over a wide range of flux density, and in many cases may be fl,lrnished 
stabilized to provide essentially constant permeability over a specific 
temperature range. Preferred sizes carried in warehouse stock for 
immediate shipment. 

FOR YOUR PERMANENT MAGNET 

Typical group of Arnold permanent magnets, both cast and sintered types. 

Typical group of permanent magnet assemblies. 

Top to bollom: Tape wound cores, Silectron C; E and 0 cores, and bobbin cores. 

1212 See YELLOW SECTION for Local Offices, Phones eem/1969 
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AND OTHER MAGNETIC MATERIAL REQUIREMENTS ... 

eem/1969 

Powder cores. 

Laminations of silicon and nickel· iron. 

Typical group of drawn Iransformer cans. 

IRON POWDER CORES A wide selection of cores is available from 
simple cylinders to special cores of complicated design. The line 
includes all standard types of threaded cores, cup, sleeve, slug and 
cylindrical insert cores; for use in antenna and RF coils, oscillator 
coils, I F coils, perm tuning, FM coils, television coils, noise filter coils, 
induction heating and bombarder coils, and other low frequency 
applications_ Preferred sizes are carried in warehouse stock for quick 
shipment. A standard series of iron powder toroids is also manu
factured, conforming to the standard sizes adopted by the Metal 
Powder Industries. 

MSS IRON POWDER CORES Lower magnetostrictive noise than other 
commercial iron powder even when cores are operated at saturation 
flux densities. 

MSS powder cores are being used in interference filters, "gateless" 
SCR circuits for light dimming, etc. These cores have very high elec
trical resistivity, thus permitting utilization over a wide spectrum of 
frequencies ranging from 60 cycles through telephone carrier fre-
quencies. . 

MSS cores are moderately priced and are available in a wide range 
of sizes. 

LAMINATIONS AND FORMED PARTS Arnold produces a wide selec
tion of silicon-steel, nickel-iron and cobalt-iron laminations for motors 
and transformers. Thin-gauge laminations (1, 2 and 4-mil thick
nesses) of high-permeability materials are specialties. A complete 
line of transformer cans and hardware is available, including Mil-T 
specification. Many sizes and types of magnetic shields are available 

TYPical group of formed magnetic shields. 

or can be fabricated to your exact requirements from Mu-Metal and 
other shielding materials. Shielding materials are also available in 
bulk form, without annealing. 

SPECIAL MATERIALS 

2V PERMENDUR . .. a ferromagnetic alloy of cobalt, vanadium and 
iron that possesses high flux density saturation properties. Its mag
netostrictive properties are useful in many transducer applications. 

VIBRALLOY . .. a ferromagnetic alloy of nickel, molybdenum and iron 
whose temperature coefficient of elastic modulus is controllable over 
a wide range. It has high ferromagnetic permeability, and a rather 
high coefficient of magnetostriction. Used in applications where a 
zero or controlled thermo-elastic coefficient is desired. 

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 

WRITE FOR COMPLETE TECHNICAL DATA 

See YELLOW SECTION for Local Offices, Phones 1213 
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Glass-to-metal PRECISION HERMETIC SEALS 
BENDIX glass-to-metal seals represent the highest standards of for dependable performance in any application for which they are 
excellence in design, materials and workmanship. All assemblies designed. BENDIX hermetic seals are available in standard config-
meet or exceed MS requirements for shock, immersion, corrosion urations and finishes for most applications. Custom designing to 

resistance, pressure and dimensional integrity. They are unsurpassed your individual requirements is our special skill. 

FLATTENED & PIERCED 
STRAIGHT WI RE 

(FP-SW) TYPE 

[Q) = I 
HOLLOW TUBE 

(HT) TYPE 

I ]: I 

DOUBLE GLASS SEAL TYPE 

=-~ ! I 
/~, '/ 

SINGLE ELECTRODE TYPES 

Bendix 
Eyelet Details 

No. Flange Barrel 
Length Dia. D. D. 

STAND OFF-
FLATTEN ED & PI ERCED Bendix 

20079·1 .075 .135 . 112 (SO-FP) TYPE No . 
20079·2 .125 .375 .280 
20079·3 .125 . 375 .280 
20079-4 .145 .500 .380 
20079-5 .145 .500 .380 ~ 20101·1 

Bendix 
Eyelet Details 

No. Flange Barrel 
Length Dia. O. D. 

20085-1 .125 .250 .200 
20085-2 .125 .250 .200 
20085-3 .125 .250 .200 
20085·4 .125 .375 .280 
20085-5 .060 .175 .125 

lliADIMl 
Bendix 

No. 

"l~ 25073·1 

I 25073-2 

Eyelet Details 5 PIN COMPRESSION 

Bendix Outer Eyelet Inner Eyelet 
No. 

Barrel Barrel 
Length O. D. Length O. D. 

SEAL HEADER CANE 
STRAIGHT WI RE Bendix 

(C-SW) TYPE No. 

20162-1 .093 .375 .407 .240 

20162-2 .093 .375 .407 .240 
~ 20105-2 

MULTIPLE ELECTRODE TYPES 

Bendix No. 
25080·1 

THICKNESS 
.093 

~~ 5/32 

,~ ~ 
.500 

Bendix 
No. 

20498-

No. of 
Contacts 

Eyelet Details 

Flange Barrel 
Length Dia. o. D . 

.125 .250 .200 

Body A Dim. o Diam. 

21289-2 .458 .600 

21289-2 .618 .600 

Plate Detail 

Major Minor Plate 
Dia. Dia. Thick. 

.800 .770 .145 

1 2 3 4 5 

2 3 . 4 5 7 

HERMETICALLY SEALED MULTIPLE 
HEADERS 

ELECTRODE IGNITORS AND SPECIALS 

~~~~~-~~ ~~~~~~ @ @ @-® @ @ @ @ 

BENDIX NO. 20441 

@ @ 
@ ... @ @ @ 

BENDI X NO. 20546 

This is a partial listing only. For information and specifications 
on the BENDIX complete line of hermetic seals, cali your rep
resentative or write direct to Microwa've Devices Division, 
The Bendix Corporation, Hurricane Road, Franklin, Indiana 
46131. Phone (317) 736-6136. 

BENDIX NO. 20157 

BENDIX NO. 20271 

1214 See YELLOW SECTION for Local Offices, Phones 

BENDI X NO. 20317 

BENDIX NO. 20319 

Electronics 
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They're on their mark. 
They're set. 
Or they're unset. 
And they're ready to go to you with the highest 
standards of precision set for industrial jewel 
bearings, orifices, insulators, or assemblies. Pro" 
duced under the most rigid quality controlwi~h 
advanced manufacturing and testing techniques, 
Bird precision jewels guarantee a low coefficient 
of friction, non-magnetic properties, and high per~ 
formance over a long life expectancy. Available 
in either glass or sapphire. Set or unset. These 
jewels are ideal for meters, compasses, . control 
units,gauges, or any electrica/or mechanical 
device where critical parameters must be met 
uniformly and dependably. 

Cup 
Double Cup Orifice 

Vee 

U iii IiWiiI U 
RmG Jewel 
(Olive) --- Ring Jewel 

(S'<a'ght) -- Ring Ja:wel w,'" Cup -- Bombe' 
Riftg Jewel .. 

BlRD.i'flECISfON JEWELS 
RICHARD H.BIRD&CO.,INC .. I.tSPRUCESTREETI 
WALTHAM; MASS. 02154/TELEPHONE: en 894.0160 

For a free copy of our latest literature, 
please callorvvrite to; 

Richard Cameron 
Sales Manager 

See YELLOW SECTION for Local Offices, Phones 1215 
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From the people who pioneered magnetic recording 

rus • ne Ie 
er. 

non-wearing medium for magnetic recording 
Molded bands of tough, highly stable 
rubber ... densely impregnated with 
magnetic oxide ... smooth-surfaced 
for minimum head wear ... an ideal 
memory system for machine or 
process-control sequences, data 
processing, fault recording, 
repetitive message reporting (over 
3,000,000 repeats without failure). 

Recorded data is virtually 
permanent until erased ... normal 
operating life well above 10,000 
hours at 30 ipse 
• Prolonged life. Minimum 
Head Wear. High Signal/noise 
ratio· High Fidelity. High 
Reliability '. Low Operating Cost, 

In either Hypalon® or extra-tough 
Adiprene® ... bands %" to 6" 
width, 2" to 18" diameters. 

Whatever your problem involving 
magnetic media, give us your 
specifications, Clevite Corporation, 
Brush Instruments Division, 
37th and Perkins, 
Cleveland, Ohio 44114. +16 
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TABLE I 
MATERIAL SPECIFICATION OF MAGNETIC BANDS 

Magnetic Properties Hypalo" Adiprene Hypalo" 

Compound 98306 03866 98308 
Coercive force *Hc~Oersteds. 350 355 385 
Remanence *Br - Gauss. 720 510 690 
Maximum Induction-Gauss. 1130 800 1050 
Physical Properties 
Tensile Strength, PSI Min. 1500 1800 1500 

ASTM·D-412·51T-Die C 
Elongation Before Breakage, Min. 100% 200% 100% 

ASTM·D-412·Die C 
Normal Elongation Recommended 

for Mounting 6% 6% 6% 
Hardness, Shore "A" Durometer . 85 "'5 80 "'5 85 "'5 
Reiaxation~Max. (Inches) .125" .175" .125" 

ASTM-D-412·512·Die C. 

*Magnetlc properties are average values obtained from hystensis 
loops and assumed magnetic cross sectional area. The loops were 
obtained using a 60 CPS magnetizing field of 400'0 oersteds, peak to 
peak. Physical properties were determined from a random sampling 
of bands. 

MAGNETIC BAND FREQUENCY RESPONSE 

Brush BK-1090 Record~Reproduce Head. 

Speed: 7Y, in./Sec. 

Record Current: 0.2 Milliamps/Winding (Q.4 Milliamps Total) 

Bias Current: 1.5 Milliamps/Winding (3.0 Milliamps Total) @ 50 KCPS 

\ 

Optimum Record Current is taken as that current which produces an 
output 12 dB down from saturation. 

Optimum Bias Current is that current which produces 2% or less third 
harmonic distortion at 750 CPS record signal. 

Standard instrumentation 
Recording Tape 

_ Band 640303 
Hypalon Compound 98308 

___ Band 640300 
'- Hypalon Compound 98306 

" Ba nd 640302 
Adiprene Compound 03866 

5 7 1.000 2 3 5 7 10,000 

FREQUENCY, CPS 

CLEVITE B R U S H 
See YELLOW SECTION for Local Offices, Phones eem /1969 
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manufacturers of magnetic components 
MAGNETIC LAMINATIONS 
..• nickel alloys and grain-oriented silicon steel 

Available without tooling charge in a wide variety of standard EI, EE, F, DU, 
IU, L shapes, in 6 and 14 mil thicknesses, of non-oriented (round loop) and 
oriented (square loop) 50% nickel alloys, high permeability 80% nickel alloys, 
and grain-oriented silicon steel. 

Exclusive G-L "Hy-Q" finish and use of highest quality carbide dies, provides 
high stacking factor, high interlaminar resistance, and high "Q" in trans
formers, filters, reactors, chokes, and inductors_ 

Maximum initial permeability is obtained from precisely controlled hydrogen 
anneals in closed furnaces. In the 80% nickel alloys, G-L "Mu-Max" lamina
tions have raised the minimum initial permeability available to the designer 
by an average of 30%_ 

Special shapes are tooled in G-L's own Die Shop either with steel dies for 
economical short-runs or in carbide for maximum die life. Typical specialties 
are head laminations, spacers, and shields in thicknesses down to 1 mil, with 
thickness tolerances as close as 50 microinches_ 

TAPE WOUND CORES and BOBBIN'CORES 
Promptly produced in gapless toroidal form-in sizes from 1/16" OD and 
1/32" tape width .. , to more than 10" OD and 2-3/4" tape width, weighing 
thousands of grams_ 

Wide selection of available alloys, as tabulated below, cover applications from 
tiny pulse transformers for transistorized ignition systems to -massive cores 
for mag-amp controlled power supplies of missile launching submarines_ 

Cores are wound with 1/8 mil to 14 mil thick tape in various nickel alloys and 
silicon steel-uncased, or cased in a choice of aluminum, molded phenolic, or 

, new glass filled nylon boxes __ . or on stainless or ceramic bobbins_ Aluminum 
,cased cores optionally available with G-L's "EE" coating, which not only elim
inates taping before winding the core, but also provides a seal resistant to 
vacuum impregnation. The "EE" coating is neither tacky nor brittle, exhibits 
no cold flow, and does not soften at high temperatures_ Aluminum cased 
cores, "EE" coated, have been used successfully in magnetic amplifiers at 
temperatures as high as 200·C., and have survived the shock of missile 
launching and in-flight centrifugal and centripetal forces, as high as 200 G. 

"C" CORES 
A wide range of 4 mil'''C'' cores from the smallest requirements up to approx
imately 4-1/2" in overall length are now available from stock_ G-L "C" cores 
are produced by new manufacturing techniques with special emphasis on 
maintaining precise dimensional and electrical uniformity, to assure easy 
assembly and low power losses_ 

Because of new improved impregnation materials and techniques, "C" cores 
manufactured by G-L will operate continuously in temperature environments 
in excess of 200 degrees Centigrade without deterioration of the interlaminar 
bond. ' 

G-L INDUSTRIES, INa 
G-L Eleotronios Division 

Factory, Engineering Offices & 
East Coast Warehouse 
300 Harvard Avenue 
Westville, New Jersey 08093 
609 GL 6-7300 
TWX 609-456-6429 

West Coast Warehouse 
Collins & Hyde, Inc. 
5380 Whittier Boulevard 
Los Angeles, California 90022 
(213) 685-6540 
TWX 910-580-3646 

REPRESENTATIVES THROUGHOUT UNITED STATES AND CANADA 

See YELLOW SECTION for Local Offices, Phones 1217 



FPB-750 
2 Pin Base 
FPC-750 

CRYSTAL COMPONENTS 
Standard Intermediate 
Bases Bases 

HWHm TT1tnn 

• eo! • tf~~~ 
Miniature Bases 

HEADED LEADS 
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d4,ildlfflD SECTION 2500 

• PERMANENT MAGNETS 
Many GE permanent magnets are stocked and may be ordered by catalog number. Where a stocked magnet does not 
meet all the application's requirements, General Electric can design a magnet that does. Engineering design assistance or 
information on stocked and special magnets is available on request. 

ALNICO MAGNETS 
• Radio and television speakers • Electron tube assemblies • Toys and novelties 
• Telephones • Motors 
• Refrigerator latches • Generators 

• Space vehicles and missiles 
• Controls 

In today's industries, Alnico is still the most widely 
used permanent magnet material, and the growing 
family of Alnico grades continues to find new and 
ever-increasing usage. 

This broad acceptance is the result of the wide 
range of magnetic properties obtainable with Alnico, 
the high degree of stability with respect to time and 
temperature, and the vast array of sizes and shapes 
that can be manufactured economically through 
General Electric's mass production methods. 

The Alnicos are precipitation-hardened alloys 
made by conventional casting or sintered powder 
metallurgical techniques and a specialized heat 
treatment. Precise control of the various Alnico 
chemistries plus the heat treating process give the 
material its well-known qualities of high magnetic 
induction and high resistance to demagnetization. 

The family of GE Alnico permanent magnets in
cludes cast Alnico 3, 4, 5, 5DG, 5-7, 6, 8, 9, and 
sintered Alnico 2, 5, and 8. These various grades 
offer industry proven magnetic materials with a 
wide range of magnetic inductions and coercivities 
(resistance to demagnetization) in the exact shape 
and size required. 

The versatility of Alnico, plus General Electric's 
advanced research and design and application engi
neering capabilities, continues to broaden the ac
ceptance of these most widely used magnets. 

LODEX® MAGNETS 
• Hearing aids • Core meters • Miniature motors • Speedometers • Reed switches • Timing motors 

Lodex, the trade name of General Electric's recently 
developed magnet material, can be formed eco
nomically into precise close-tolerance shapes and 
small sizes for intricate applications. 

A product of GE research and development, Lodex 
production techniques eliminate form grinding or 
high-temperature treating. This new magnetic mate
rial, consisting of elongated single domain iron 
cobalt particles in the size of smoke particles 
uniformly dispersed in a lead matrix, is pressed 
or extruded (rather than cast or sintered) into its final 
shape. Such a manufacturing process makes it pos
sible to produce magnet shapes to extremely close 
physical and magnetic tolerances and to maintain 
close piece-to-piece magnetic uniformity. 

Since its introduction, the family of Lodex mag
nets has found widespread and growing usage 
among manufacturers requiring intricate, tight tol
erance shapes with a high degree of magnetic 
uniformity. Designers know that this physical and 
magnetic uniformity in their applications virtually 
eliminates the need for final testing of the end 
product and permits automation in the production 
process. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y.. 12305. 

eem /1969 See YELLOW. SECTION for Local Offices, Phones 
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PERFECTION 
IN 

MINIATURIZATION 
A MUST IN TODAY'S 

"SPACE AGE ERA" ..• 
PRECISION & RELIABILITY 

ACTUAL SIZE 

Shown above is a miniature version (exact 
size) of the highly dependable and reliable 
HELISHAFT. Because of the extreme need 
for compactness, H elitronics has perfected 
the miniaturization of all its components; 
HELISHAFT*, HELIBLOC*, HELINUT* 
and HELISLIDE*. These poly-start threaded 
components working as highly efficient 
teams, divide the work load precisely and 
equally over each of the multiple threads, 
realizing a unique degree of accuracy and 

smoothness of flow, while minimizing wear. 
The high degree of refinement in today's elec
tronic and mechanical techniques requires 
that same degree of perfection in all com
ponents of the equipment. 
All industries including Microwave, Elec
tronic Instruments, Missile, Medical, and 
Scientific Toys, have recognized the impor
tant part Helitronic parts are playing in to
day's demand for progress, with reliability 
and dependability. 

HELlNUT* 
The HELINUT, a poly-start 
thin-walled internally 
threaded metal sleeve (a 
wall thickness as low as 
.010) is precisely mated to 
each individual HELl-

HELIBLOC* 
Utilizing the favorable charac
teristics of Teflont, the HEll
BLOC is a poly-start internally 
threaded lead-nut or contact 
slider block, made in a variety 
of shapes and sizes, to fit your 

SHAFT. The HELINUT is used as an embedment 
in our HELlSLlDE. It can be potted, or press-fit and 
staked for your specific needs. 

specifications. The design of the HEll BLOC has 
been tested and proven in the field to be a repe
titively reliable mate for the HELISHAFT. 

pitch diameter THIS CHART SHOWS THE NUMBER OF REVOLUTIONS 
.125 \\9.'\.:: 4.0002.666 . . . PER LINEAR INCH OF TRAVEL 

s:===~2~.6~6~6 . . . Intermediary pitch diameter values 
.1875. 1.777' . . may be interpolated. 

.250" Wi 2.000 1.333'" 
NOTE: Axial lead per re
volution is equal to the 
reciprocal of revolutions 
per linear inch of travel . 

.3125.' _.' •. ·.'.'''.''.''c.' .. · ·.", .. 1 •. 7 .. 50 .... 1.066 ... 

. 375 ;WhL;I\: ·'m,·,· ,""};i\ 'i'·",· " 1.333 ... 
.888 .. . 

M:::::::::::::::~I~.1~4~3 .... . .4375. .7619 

.500.c ______ .' ...•. __ 1 •. °.°° ... __ .666 ... 

.5625" " ",Me'"'' ":e' "e'''@} '4"" .888··· .5929 

. 625 nt'?:'?,}}'::"':,,)?,,';: }'X"\:\ege'::V8,": .800 i .533 ... 
1 • 

2X PD 3X PD 
TURNS PER INCH OF TRAVEL 

Send for your FREE informative & 
descriptive literature on all com
ponents of the Helitronic unit. All 
inquiries must be on company let
terhead. For immediate informa
tion call the plant; area code 201 
621-7773 .. Write our sales office 
for a representative to ca II on you . 

·T.M.-PAT. PEND. ALL RIGHTS RESERVED 

tTEFLON T.M. E. I. DUPONT i. 
:a:E:L..ITR,O~ICS COR,::P. 

SALES OFFICES and RESEARCH', DEVELOPMENT, PRODUCTION: 
916 MCarter Hwy., Newark, N. J. (area code 201) 621-7773 

See YELLOW SECTION for Local Offices, Phones eem /1969 



The INTER-TECHNICAL Group, Inc:. 
'WiD,ffld SECTION 2500 

P. O. BOX 23 
IRVINGTON-ON-HUDSON, N. Y.I0533 

TEL: 914-591-8822 
UNITED STATES AFFILIATE OF THE TELCON GROUP OF COMPANIES TWX: 710-564-0802 

TELCON METALS LTD. 
is one of the largest and oldest manu· 
facturers of nickel, iron and cobalt 
alloys for magnetic applications. Their 
fully integrated facilities provide raw 
materials and fabricated components 
covering the whole range of commonly 
used magnetic materials. 

NEW SATMUMETAL COMBINES 
INITIAL PERMEABILITY OF 65,000 AND 
SATURATION FLUX DENSITY OF 15,000 
GAUSS AT COST COMPARABLE TO 80% 
NICKEL IRON ALLOY. Available in the 
form of toroidal cores wound from 
0.002", 0.004" and 0.008" strip and 
certain lamination patterns. 

MAGNETIC SHIELDS UP TO 
30" DIAMETER FOR CATHODE 
RAY TUBES & TRANSFORMERS 

by Magnetic & Electrical Alloys ltd. 
and Telcon Metals ltd. 

An extensive range of standard shields are available for 
cathode ray tubes, transformers, chokes, photo mUltipliers 
vibrators, hi~h gain amplifiers and magnetic tape recorde; 
h.eads. Spec!al patterns also can be produced to meet indi
Vidual requirements. Shields can be supplied in a wide 
range of. magnetic alloys and.are available either single 
or multilayer. Technical assistance available on your 
shielding problems. 

TELFORM 
DEEP DRAWN COMPLEX SHAPES 

A NEW CONCEPT IN MAGNETIC SHIELO 
CONSTRUCTION 
Specially developed for quantity production of 
high efficiency complex shields, new TELFORM 
construction utilizes precision drawn segments 
to drastically reduce welded seams. The result 
is extra close fitting shields with improved 
shielding characteristics. This new technique 
is applicable for CRT tubes up to approximately 
20" long. No premium charge even though 
dimensions, finish and appearance are far more 
uniform throughout batches than convention· 
ally fabricated shields. Rapid delivery after in· 
itial tooling. Available in 80%, 50% and 36% 
nickel·iron alloys up to 0.10" thick. 

Extremely Competitive Prices on Custom Shields. 
Send for Illustrated Catalog and Ask for a Quotation. 

OTHER TELCON PRODUCTS: 
• Thermostatic Bimetals. High Permeability Strip, 
Rod & Wire For Component Manufacturing & Shielding 
• Glass to Metal Seal Alloys. 

TElCON HIGH PERMEABIlITY MAGNETIC 
AllOYS AND FABRICATED TOROIUS 

80% NICKEL 50% NICKEL OTHER ALLOYS ULTRATHIN FOIL 

Round Round PERMENDUR As thin as 0.000125" in 
TELCON 79 RADIOMETAL 50 PERMENDUR 24 a wide range of mater-
TELCON 40 SUPER RADIOMETAL SUPERMENDUR ials including many of 
TELCON 60 HYRHO RADIOMETAL VICALLOY those I isted and others 
TELCON 100 RAD I OM ETAL 36 including Beryllium cop-

Square Square Magnetic Campen· per, tantalum, and 

ORTHO HCR ALLOY sating Alloy zirconium. 

TELCON 79 REMENDUR 

TELMAG 
E, C and TOROIDAL 

• Made to EIA Spec. RS217 & trade 
specifications primarily from Ameri· 
can Allegheny·Ludlum "Silectron" by 
our British associate TELCON MAG· 
NETIC CORES LTD. . Europe's 
largest manufacturer of grain orient· 
ed silicon cores. 

Tape-wound cores 

• Available in all American standard 
or special sizes to American core 
numbers. Popular types available 
from New York warehouse for im· 
mediate delivery. 
• Sold at prices that help you solve 
your constantly rising cost level 
problem-due to the unique combin· 
ation of American material and one 
of the largest manufacturing facil· 
ities in the world. 
• Now also available "Circular E 
cores" for improved performance of 
3-phase transformers. Savings in 
weight, larger window area, better 
cooling and magnetically balanced 
circuits offer broad advantages over 
conventional 3-phase cores. 
• NEW OLMAG 12/13 mil concentri· 
cally wound "C" cores with matched 
saw tooth legs on mating cores, 
reduces magnetizing current up to 
60% and iron losses up to 25%. 
Almost all bonding is eliminated, 
with only edge bonding in the reo 
gion of the cuts to assist in as· 
sembly within the bobbin. 

COMPLETE PUBLISHED STOCK & PRICE LIST AVAILABLE. LET US ADD 
YOUR NAME TO OUR MAILING LIST ... AND CONVINCE YOURSELF! 

"C" CORE COMPRESSED AIR BANDING 
TOOL by TELMAG 

Manufacturing rejects caused by vari· 
ations in banding of "C" transformer 

cores can now be eliminated. The new 
"C" core Compressed Air Banding 
Tool provides consistent banding 
stresses in assembly·line operation. 

By making cores useful which were 
formerly rejected, the tool soon 

pays for itself. 

NiFe MAGNETIC LAMINATIONS for TRANSFORMERS & CHOKES 
by Magnetic & Electrical Alloys Ltd .... 
... one of the largest commercial manufacturers of high quality NiFe alloy 
laminations in Europe. To find out the cost savings that M.E.A. can provide 
let us quote on your next requirement. For off·the·shelf delivery at the lowest 
quantity prices, many std. laminations are stocked in the United States. 

SINGLE "E" LAMINATIONS 
TO REPLACE "EI187" AND 
"EE24-25" TYPES IN 6 MIL 

An exclusive M.E.A. develop· 
ment that increases performance, 
reduces material cost, reduces 
labor cost. No modification of 
bobbin, clamps or other parts 
required, and when the final lam· 
ination has been inserted into the 
bobbin, the single "E" is prac· 
tically self·clamping. End result 
is a 50% saving in assembly cost. 

eem /1969 See YELLOW SECTION for Local Offices~ ~Phones 



SECTION 2500 wi"b,mm 

• 
BERYLLIUM COPPER 

SpecifY~SPRINGS micro-processed 
Specially developed equipment and production processes, 
combined with the broad experience of I·S engineers, assure 
higher efficiency and better performance in springs for elec· 
tronic controls and high frequency applications. Only 100% 
laboratory certified raw. material is used in the production 
of micro·processed precision springs. 

All strips and rings on these two pages are made of beryllium 
copper A"oy No. 25, conforming to ASTM·B194 and Federal 
QQ·C·533a Alloy 172. Strips are especially useful for ground· 
ing and bonding in high frequency equipment. Rings are 
made from contact finger stock, and are open in free posi. 
tion. All jig hardened to close tolerances. 

ALL ARE STANDARD PRODUCTS AVAILABLE FROM STOCK! 

FINGER CONTACT STRIPS 
FINGERS ON ONE EDGE 

~--------~--------~----~--~ 

l~~e~'R' 3 I 5 !!. 
64 ~? i .0063 

97·136 

~ spher, R. 

035'1~£\ 
004~J.L 

97·223 

lJ .36 

~ .005 

SPHERICAL FINGERS - FOLDED 

97-360 

97·U2 

;JEll 
.OO~ti2 i 

97·134 

97-380 

flAT FINGERS-FOLDED 

97·135 

~
O"R 

.
~ INSIDE 

I I' .040R 
1 32 

~C 
97·221 97·251 

aim 

, . 
3 l~ R. 32 

32 ,010 

I-w--l 

97-310 97-390 

ENGINEER'S SAMPLE 
ASSORTMENT 
One each of 29 items 
listed here. 
Cat. No. 97-272. 
Price: $20.00. 

FINGERS ON B:.:::O..:...:TH~E=;D~GE=.::ST--;-;~---r_-:-:~~ __ .r=g:~t=g~~U~~~n~ 
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COMPLETE ENGINEERING AND DESIGN SERVICE 
Our engineers are· available at all times to assist you in solving 
your problems in the application of micro· processed beryllium 
copper springs. Their extensive knowledge and wide facilities 
often enable them to recommend better parts at lower cost. 
Prototype quantities produced quickly and economically. 

'Mid,M. SECTION 2500 
FINISHES AVAILABLE: 
Standard finger contact strips and high frequency contact rings 
are supplied "As Heat Treated" (purchaser to apply finish) or 
"Bright Finish" (tarnish·resistant). Other finishes also avail· 
able: Silver plated-or gold, rhodium, nickel or cadmium. Write 
for complete catalog. 

- FINGER CONTACT RINGS 

MALE RINGS 

97-302 

'ff1'" 
s~.R. 

:'11 
97·150 - 97·155 

~ 
M'",,, , 

i.~ ~" 
T --± 1 .L 8 

""" , 
,,'. 97-338 

NOTE: 

MALE RINGS-FOLDED FINGERS 
All dimensions 

shown in inches. 
Other diameters 

in all designs 
supplied to order. 

FEMALE RINGS,:..-__ -...-___ r--__ --, 

97-182 

97-232 97-301 

FEMALE RINGS- FLAT AND FOLDED FINGERS 

m n2.7R. 30" 

\~ ~ Jt 

.010 

.ooo~ ... , 
97·74 

.tI2SR. 

L,l- :g~~R. 
Ti' 
fi-j" .005 

97·76 

97-381 97-420 

Call or write for 

complete catalog 
or quotations. 

ENGINEER'S 
SAMPLE 
ASSORTMENT 
Thirty·six different 
contact rings, a II 
identified. One or 
more from each family 
of rings shown here. 
Cat. No. 97·273. 
Price: $15.00 • 

INSTRUMENT SPECIALTIES CO., INC. ~~~I~e~~~~'.~~~3~~~e! TWX 201·256·3784. 
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Research through Production for all your magnetic shielding needs 

The Six MSD's 

FOIL 

'1 ' , , 

The concentration of de· 
Used world-wide to protect sign experience and engi-

For fabrication in your MSD Netic and Co-Netic against loss of valuable nee ring knowledge that 

FABRICATION 

, plant or ours. Low cost Foils are ideal for proto- tape data. Round and rec- h,as provided over 80% of 
MSD's Netic and Co-Netic shielding solutions are pro- type evaluation and pro- tangular portable' units i,n- the magnetic shield de· 
Magnetic Shields can be vide by fully hydrogen an- duction applications. Avail- clude the new, smartly signs now in use is yours 
fabricated in any size; nealed Perfection Annealed able in both plain and ad- designed' "Ex,ecutive." to assist you in solving an 
shape and quantity, from stock which normally re- hesive backing, they can Stacked, sectionalized units engineering, R&D or pro-' 
a miniature tube to' a quires no further heat be easily shaped in min- for permanent storage are ductionproblem. Phone 
shielded room. treatment. utes to fit your needs, also available. 312, 766.7800. 

6 FAST, CONVENIENT DELIVERY is the SIXTH MSD. Some items from stock. Fabricated items 3·4Iweeks. 

1224 

MAGNETIC SHIELD DIVISION PERFECTION MICA COMPANY 

740 THOMAS DRIVE,BENSENVILLE, ILLINOIS 60106 
Phone: 312 766-7800 • TWX: 910-256-4815 
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Netic and Co-Netic Alloys 
Stocking Guide 

SHEET 

Co-Netic AA and Netic S3-6 Sheets are stress annealed for 
ease in forming, spinning, stamping and drawing operations_ 
They must be hydrogen annealed after fabrication to obtain 
maximum magnetic shielding characteristics. Perfection An~ 
nealed Stock has been fully hydrogen annealed to obtain 
maximum magnetic shielding properties. This can be used 
directly for prototype and production fabrication if severe 
forming and drawing ·is not involved. 

CO-NETIC AA ALLOY STRESS ANNEALED SHEET* 
Weight in Pounds Each Sheet 

Thick- Maximum Number Length Length Length Length Length 
ness Width Sheet Per Crate 15" 30" 60" 90" 120" 

.014/1 30" 20 1.88 3.76 7.53 11.28 15.05 

.020" 30" 18 2.69 5.38 10.75 16.14 21.50 

.025" 30" 14 3.36 6.72 13.44 20.16 26.88 

.031" 30" 12 4.17 8_33 16.67 24.99 33.33 

.040" 30" 8 5.38 10.75 21.50 32.28 43.00 

.050" 30" 8 6.72 13.44 26.88 40.32 53.75 

.062" 3D" 6 8.33 16.66 33.33 49.98 66.65 

.095" 3D" 4 12.77 25_53 51.07 76.59 102.13 

Tare Weight In Pounds 
Crating I Cardboard 10 I Will Not Ship By Cardboard 

I Wood 13 I 21 35 I 60 I 71 

CO-NETIC AA ALLOY PERFECTION ANNEALED SHEET** 
Maximum Weight in Pounds Each Sheet 
Number 
Sheets Length Length Length Length 

Thickness Width Per Crate 15" 30" 60" 96" 
.014/1 30" 20 1.88 3.76 7.53 12.05 
.020/1 30" 18 2_69 5.38 10.75 17.20 
.025" 30" 14 3.36 6.72 13.44 21.50 
.031" 30" 12 4.17 8.33 16.67 26_67 
.040" 30" 8 5.38 10.75 21.50 34.40 
.050/1 30" 8 6.72 13.44 26.88 43.01 

Tare Weight In Pounds 
Crating I Cardboard 10 I Will Not Ship By Cardboard 

I Wood 13 .1 21 35 61 

NETIC S3-6 ALLOY SHEET 
Weight in Pounds Each Sheet 

Maximum Number Length Length Length Length Length 
Thickness Width Sheet Per Crate 15" 30" 60" 90" 120" 

.014" 3D" 20 1.71 3.41 6.83 10.23 13.65 

.020" 24" 18 1.95 3.90 1.80 11.71 15.60 

.025" 26" 14 2.25 4.50 9_00 13.51 18.00 

.031" 26" 12 3.28 6.55 13.10 19.65 26.20 

.049" 26" 8 5.18 10.35 20.70 31.05 41.40 

.062" 26" 6 6.55 13.10 26.20 39.30 52.39 

.095" 26" 4 10.03 20.07 40.14 60.21 80.27 

Tare Weight In Pounds 
Crating I Cardboard 10 I Will Not Ship By Cardboard 

I Wood 13 I 21 I 35 I 60 I 71 
Stock ShIpped Same Day As Ordered 

Stock Shipped Same Day As Ordered 
'Stress Annealed For Ease of Fabrication. 
Must Be Final Annealed For Maximum Atten
uation Characteristics. 

"Perfection Annealed Stock Has Been Fully 
Hydrogen Annealed. No Further Annealing 
Necessary For Prototype & Production Fabri
cation If Severe Forming & Drawing Is Not 
Involved. 

NETIC, CO-NETIC - Netic is basically used in 
fields of high intensity because this shielding 
alloy will not saturate easily, but it will 
achieve only medium attenuation. CO-NETIC is 
basically used in fields of low intensity in 
order to utilize its high altenuation character
istics. When to use NETIC, CO-NETIC, or combi
nation depends on the attenuation required, 
and the magnitude and type of field to be 
shielded against. 

PHYSICAL DATA ON 
SHIELDING ALLOYS 
(STRESS ANNEALED CONDITION) 

CO-NETIC AA 
Density (gram/cm') 8.21 

Coefficient of expansion 
Per Degree C. (200 /1000 ) 12.42 x 10-' 

Tensile strength 
(Ibs/in' x 10') 57.1 

Yield point (lbs/in' x 10') 28.5 

Hardness-Rockwell B 60/75 

Modulus of elasticity 
(Ibs/in' x 10') 22.50 

Melting point (OF) 2680 

Shear point x (10' PSI) 42.75 

Elongation (2/1 sec.) 35% 

Thermal conductivity 
(cal /sec/ cm'/cm/oC) 

at 20°C .138 
at 1000 C .134 

Tolerance on thickness ±.004 

NETIC S3-6 
7.8 

13.10 x 10-' 

40.0-45.0 

28.0 

20/40 

29.5 

2775 

35.0 

.126 

.126 

±.004 

FOIL CO-NETIC AA PERFECTION ANNEALED FOIL 
Maxim.1lI Adhesive 

Length Per Feet Backed 
Thickness Width Carton I n Feet Per Pound Feet Per Pound 

.010" 15" 100 1.86 

.010/1 15" 50 1.51 

.010" 4/1 100 6.98 
.010" 4/1 50 -- 5.67 

.006" 15" 100 3.10 

.006" IS" 50 2.24 

.006" 4" 100 11.63 

.006" 4" 50 8.40 

.004" 15" 100 4.63 

.004" 15" 50 -- 2.94 

.004" 4" 100 17.24 

.004" 4" 50 10.99 

.002" 4" 100 34.48 

.002" 4" 50 -- 16.12 

BLUE NETIC PERFECTION ANNEALED FOIL 
No Backing - Shipped Same Day As Ordered. Maximum Adhesive 
Adhesive Backed - Shipped Within One (1) Week After Ordered. Length Backed 
Thickness Tolerance ±.OOI". Per Carton Na Backing Feet 

Both CO-NETIC AA And BLUE NETIC Foils Can Be Slit To Any Thickness Width In Feet Feet Per Paund Per Pound 

Desired Width with or without Backing. Shipped One (1) to (2) .004" 19%" 100 3.97 
Weeks After Order. .004" 193/8" 50 2.44 
All foil has been Perfection Annealed for maximum attenuation. .004/1 4" 50. 19.23 
No further heat treating is necessary to maintain optimum .004" 4" 50 -- 11.73 
shielding parameters 

eem/1969 See YELLOW SECTION for Local OffIces, Phones 1225 



SECTION 2500 'Wiijlm. 

MILLEN MAGNETIC SHIELDS MILLEN 
MU-METAL and/ar NICOt,OI annealed after fabricatian. Slack shields or 

INDUSTRIAL custom-made. 

Typical of the MILLEN line, af magnetic shields are: ELECTRONICS 
SHIELDS FOR CATHODE RAY TUBES MASTER DATA ® 

CATALOG FACE NECK TYPICAL BOOK 
NUMBER DIAMETER DIAMETER LENGTH TUBE 
80BOI-C 1'%, 13'164 3'/4 lEPl Camprehen,sive },f 
80B02-A 2~k If,, 5'/4 2BP1' Caverage af 

1 80803-B 3.45 2 9¥16 3KPI 
, a0805-F 6% 1% 13¥,. 5UPI MILLEN l PRODUCTS 

SHIELDS FOR MULTIPLIER PHOTOTUBES 'with 
l 

80801-B 1.500 1.500 3% lP21 Dimensional l! 
80802-E 20/" 20/" 5¥ .. 6810-A Drawings ~ s0803-J 3'12 2 '12 4r.. 6363 
80805-M 5'0/32 2'%, 5'~, 6364 Available tao 

SHIELDS FOR 
Industry Personnel , 

CHARGE STORAGE TUBES Qualified Engineers 
80803-L 3¥ .. 3¥ •• 12'/4 6499 Purchasing Agents 
80805-N 5'12 3'/4 14 6866 Design Draftsmen 

JAMES MIL~~~F~E ® A~F~:: CO., INC. 
MALDEN, MASSACHUSETTS, U. S. A. 

1226 See .YELLOW SECTION feir LDcal Offi'ces, PhDnes 'eem/1969 



~ SECTION 2500 
MAGNETIC SHIELDS FOR CATHODE RAY TUBES 

(INCHES) (INCHES) MIN. D.C. FIELD SOCKET 
FACE NECK TUBE CON· REDUCTION IN USE WITH SHIELD 

TUBE MILLEN DIAMETER DIAMETER LENGTH BASE ANODE TACT GUN AREA MILLEN BEZEl 
TYPES SHIELD INSIDE INSIDE (INCHES) CLAMP HOLE CUTOUT 2.5Gau55 1.OGau55 BEZEL # ASSEMBLY 

lCP- 80801-A 1.38 1.38 2.75 NONE 0 0 335 290 80071 90091-A 
lEP- 80801-C ---~1.-i3cC;4---~1'-:.4C:;8c--· .--3.2-5---NoNE--.-o----o--4~15~---"'3".-4~0--80071-B· 80091-C 

,2;rA"'P,-~~-==--',8~0~8~00;-2""-~D========~2'.~19~------'IC'-.ic56~--~5'-O.2~5~-....:..clc-.3"'7~-- 0 0 425 400 80072 S0092-D 
2BP- 80802-A 2.19 1.56 5.25 1.47 0 0 425 400 80072-B 80092-A 
3AP- 80803-B 3.45 2.00 9.44 1.64 0 0 500 450 80073--' 80093~ 

""3--;;-A"'B"'P-------c8i;-;;08-0-3:R-·--- 3.45 3.45 _ _oo8",.7",5c-- NONE-- 2 0 405 375 80073-C 80093-K-l 

3AC"'---- 80803-E ""3-'-.4~5~--~2~.3~7~--7:,.:..94 2.25 1 0 500 450 80073-C 80093-E-l 
-i3:CoA7D""Po_---~8~0~80~3=_-_o_H~--=~3:.:..4.:.:5~ 2.50 8.44 1.50 1 425 400 80073-C--- 80093--H--
""3:CoA~H"'Pc_---.;8::c0::c80~3=_-~M.:.:B=----'3.06 x 1.62 __ --;I,.6~9;c---- 8.00;c-----.N"O"N ... E~----;c;0--·0 425 400 80173-B 80093-::-~ 
3AQP.. 80803-D 3.45 --;-1."7,,5 __ ,,,7.62- 1.50 0 0 425 400 800~--80093::-D--
3ASP- 80809-MA 3.06 x 1.62 1.69 7.50 NONE 1 0 550 500 8oi7~'--80093-MA-
3AYP- 80803-M '3.06 x 1.62 1.69 7.50 NONE 0 ·0. __ 5"'5o;:0c-__ 5"'0:;-;0,---- 80173-B 8069~ 
3BP- 80803:C-- ---3.45--2~37 7.94 2.25 0 0 425 400'80073-C 80093-C-l 
3BDP- 80803-M 3.06 x 1.62 1.69 7.50 NONE 0 0 550 500 80173-B '80093=1V1-=2-' 

3BG"'P,-__ ,8"'0803--;;M,A------'-3-'.:i:i6 x 1.62 "f.:.:.6",9~--;-7",'-o-5000_-.---,-N'00::cN~E=---____oI--_c0o__-. 550500 500 80173-B 80093-MA-2 
3BFP- 80803-R 3.45 1.25 12.13 1.50 0 435 80073-C 80093-R-l 
3DP- 80803-C 3.45 2.37 7.94 2.25 0 0 425 400 80073 80093-C 
3FP7- 80803-E 3::-:.~45~--~2.37 7.94 2.25 1 0 500 450'--80673-- SOO-93-E--
3GP- 80803-A 3.45 2.00 9.44 1.69 0 0 500"~0 80073 8069~ 
3JP7- 80803-E 3.45 2.37 7.94 2.25 1 0 500 450 80073-C 80093-E-l 
3KP- 80803-B 3.45 2.00 9.44 1.64 0 0 500 450 80073 80093-B 
3MP- 80803-F 3.45 1.75 6.44 1.50 0 0 425 400 80073 80093-F 
3RP- 80803-D 3.45 1:75 7.62 1.50 0 0 425 400 80073 80093-D 

3SP- 80803-M "3.06 x 1.62 1.69 7.50 NONE --o;0c-_-;0:__--5~5~0:__--5~0~0:__-~80~1~7;.;3C_-;:;:B--=="',,-
ci3.;;W"'P,-__ -.;8:,;0-;;:8iC03~-_iG~--=..;:3:.':.4.:.:5'i_r_;c_-___;I ... 7~5~-__.;;.9~.4"'4--__;c;1.50 0 0 550 500 80073-C 80093-G-l 
3XP- 80803-M 3.06 x 1.62 1.69 7.50 NONE 0 0 550 500 80173-B 80093-M 
3YP- 80803-MC 3.06 x .1.62 1.69 5.75 NON E 0 0 550 500 80173-B 80093-MC 
S.C.3042 80805-A 6.12 1.87 15.50 1.69 0 0 550 500 80075-M 
S.C.3093 80805-K 6.12 2.50 15.75 2.25 0 1 425 400 80075-C 
S.C.3377 80803-S 3.6 x 3.6 2.00 12.13 NONE 550 500 80174-A 
S.C.3561 80805-U 4.37 x 6.37 4.37 18.25 NONE '1 0 550 500 NONE 
~ 80804-A 3.6 x 3.6 1.56 9.69 1.47 0 0 550 500 NONE 
4MP- 80803-U 3.6 x 3.6 2.00 12.13 NONE 1 1 550 500 80174-A 

540 80075-B 

80095-A-2 
80095-K 

NONE--

NONE 
NONE 

80093-U 
80095-H -;5""A~B~Pc_---;c80.805-H 6.12 2.50 15.00 2.25 1 0 600 

-,:5""A"'D"'P,-__ -.:80805-H 6.12 2.50 15.00 2.25 1 0 600 540 80075-B 8009S-H 
-,:5""A:.oF""Po_----.:8"'0.;;-805-D 5.50 4.50 16.00 NONE 3 2 500 460 80075-B 80095-D 
5AGP- 80805-J 6.12 2.50 16.38 2.25 1 550 500 80075-B 80095-J 

5AHP- 80805-W 5.13 2.38 7.25 1.50 2 500 450 80075 NONE 

5AM P- 80805-K 6.12 2.50 15. 75 2.2."'5 __ --;O,--_---;c:l __ ,5co;5,,0 __ ,5c;;0,,0 __ ,8"'0"'0-=;7"'5-..,B._-,8"'0"'0:;;9-;o5-,-K-;-
5AQP- 80805-H 6.12 2.50 15.00 2.25 1 0 600 540 80075-B 80095-H 
5ATP- 80805-K 6.12 2.50 15.75 2.25 0 1 550 500 80075-B 80095-K 
5AUP- 80805-Y 6.12 6.12 11.00 NONE 1 0 350 330 80075-B NONE 
5AWP-, 80805-C 5.50 2.69 15.00 NONE 2 1 600 540 80075-B 80095-C 

5AXP- 80805-Y 6.12 6.12 11 .00:o--_--o-N~O~N~E~ _~----c0o----3~5~0o__--3=-3::c0:o---__=_80=-0~7~5::-:-=-B--=~N"'O=-N'-'E=---
5BDP- 80805-C 5.50 2.69 15.00 NONE 2 600 540 80075-B 80095-C 
5BFP- 80805-Y 6.12 6.12 11.00 NONE 0 35b------:33~007~---NONE-

.;5=-B7Gc.oPo_---::c8~0=-80~5::-:-_.:_cV 6.13 2.50 16.38 2.25 1 600 540 80075-B 8009~ 
-,:5"'B~H~Po-----.:8"'0::c0~8=-5-_o_Ao__· ___ -::5:.:..4=-4~---"2~.;.38~-.;1.;6.00 2.25 1 600 540 80075-B 80095-A4 
5BNP- 80805-Y 6.12 6.12 11.00 NONE 0 350 330 80075 NONE 
.;5_ooB~T,-P----:8;.;0~805-33-B 5.63 2.63 10.50 NONE ~-~0---;:5C;::5-;;:0---;:5~0"'0---;8~0c;;0~7"-'5"'-B.----i;N-C;O~N~E--
-;:5c;:C~P,-.__--.;8",0~8iC05=---:::B~--"_-;6:.:..1~2;-------;20'.~50;o--~15:50 2.25 0 __ -;6co;O,,0 __ -;5"'4:;;0 __ ,8c;0"'0"'7-;o5-;-_----;8:;-;0"'0c;;9c;=5,-B,--;;-_ 
5CAP- 80085-A 5.44 2.38 16.00 2.25 1 600 540 80075-J 80095-A4 
r5~C"'B"'P'---:;;8"00~8~5~--;;B----.;5--;.44~----.:2~.3~8°---~18~ . .;2.;5----.:2~.2~5=-------O--~--6~0~Oo-----=-54~0~---=-80~0~7~5=--7J--~8·0095-B5 
5CEP- 80805-Y 6.12 6.12 11.00 NON-E--- - 0 350 330 80075-B NONE 
5CKP- 80805--Y 6.12 6.12 11.00 NONEo----7--~0---i3c:;5~0---;3;-03c:;0---c8O;:Oc:;0~7.;5-c-BO;----;N-;;O~Nc;·E 
5DWP- 80085-C 5.44 2.38 18.50--~5 1 600 540 80075-J 80095-C4 
5DYP- 80805-W 5.13 2.38 7.25 1.50 2 500 450 80075-B NONE 

'5FP- 80805-Y ______ --c6~.1~2~----..-:6~.=12=----~I~I~.0~0~--~N~O~N~E=-----:::-:----0~--__"'3_oo5~0 ____ ~3::c3~0-----.:8"'0::c0=7~5-~B~__ NONE 
SGP-------808"'0.;5~-A=__-------6~.~1~2------~I.~8=7---~1~5~.5~0::-:-____ ~1.::c6~9-----0~--_::c0----~5~5::c0-----::5~0"'0-----:8;.;0~0~7~5----..-:8;.;0~0"'9~5~-A=__--
5HP- 80805-A 6.12 1.87 15.50 1.69 0 0 550 500 80075 80095-A 
5JP- 80805-=G 6.12 1.87 14.25 1.69 4 600 540 80075 80095-G 
5LP- 80805-E 6.12 1.87 14.56 1.62 1 0 600 540 80075 80095-E 
5MP- 80805-F 6.12 1.87 13.44 1.50 0 0 600 540 __ 8~0~0;.;7~5~--8::::-0~0;.;9~5,--~F 
-SNP- 80805-A 6.12 1.87 15.50 1.69' 0 0 550 500 80075 80095-A 
5RP- 80805-C 5.50 2.69 15.00 NONE -'2;c----.l--'6:;;0"0--'5c;;4:;;0--800·~7=5~-B~-~8=0~09·5:C--

~---- 80~8~0~5°--~D--------~5."5:;;0-------.4~.5~0c-~1"6~.0~O~--~NO·NE --~3----'2.----~5~0c;0;-----4~5~0.----8~0~0~7~5~-B~---8~0~0~9~5-D 

SUP- 80805-F 6.12 1.87 13.44 1.50 0 0 600 540 80075 80095-F 
5WP- 80805-Y 6.12 6.12 11.00 N ON"'E---O--- -0=----::c3=50=----::c3:;;3~0---;;8~0~0=75"'-"B;----=-c7N~O;N E 
5XP- 80805-C 5.5c;Oo-------;2c-:.6:c;9°---~15= . .;0~0---;N-;cO~N~E---;2O----7---=60~OO;------;O5740=-----O:8~00~7"'5~-"'Bc--:;;8-;;:0"'0;95-C 
5YP- 80805-J 6.12 - 2.50 16.38 2.25 550 500 80075-B 90095-J 
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MILTON ROSS PRECISION~FORMED ENCAPSULATION SHELLS AND HEADERS 

1228 

For Volume· Production of Packaged Components and Circuit Modules 

Milton Ross shells ·and headers provide neat, func
tional packaging for complete electronic sub-assem
blies or individual components, without the cost of 
making and maintaining a large inventory of en
capsulation molds. 

For simple small-part encapsulation, the user need 
only place the part or parts to be protected in the 
shell, add the desired potting agent (in powder, pellet, 
or liquid form), and cure. If a complete shell-header 
package is desired-for plug-in m~>unting, for instance 
-the part or assembly is simply wired to the header 
pins and then press-fitted into the shell before potting 
and curing. 

There are no· pockets or mold marks on the 
finished package. The shell-header combination com
pletely envelops the protected components, improv
ing their appearance and enhancing their physical 
and electrical stability. Each encapsulated component 
is uniform in size and color, from shell to shell and 
batch to batch. Above all, the components inside are 

protected . from vibration, dust, humidity-in fact, 
from almost any adverse environmental condition. 
Lead dressing and parts spacing are maintained, 
conductors are insulated. 

It is highly probable that your encapsulating specs 
can be met with off-the-shelf stock. Standard Milton 
Ross shells are availallle in cylindrical, square, or 
rectangular shapes; with wall thicknesses of 0.025", 
0.035", or 0.045"; and with dimensions on iu,ly side 
ranging from %0" to 212", in sixteenth-inch incre
ments. All dimensions are held within ±0.005". 

Shells and headers are available with molded-in 
keys or flatted areas for automated handling or 
quick visual orientation. In addition, trademarks, 
ratings, and part numbers can be molded in. If your 
needs cannot be met with stock shells, Milton Ross 
will tool standard-shape shells and headers to your 
dimension specs-with no tooling charge on ordets 
of 1,000 or more. 

SHELL AND HEADER MATERIALS AND COLORS 
Because of their favorable chemical, electrical, 
and physical characteristics, glass-filled diaIlyl 
phthalate and mineral-filled alkyd are standard 
Milton Ross shell and header materials. For 
special. purposes, a wide· variety of other 
materials is available, including thermosetting 
compounds (epoxies, silicones, phenolics, and 

. m.elamines), and thermoplastics (polycarbo
nates, polystyrenes, anc. polyethylene). 

The precision-made pins molded into the 
Milton Ross headers are available in brass, 
nickel, copper, and with many varieties of 
precious-metal plating. 

Standard shell and header color is black. 
DAP shells are also available as standard in 
blue, green, orange, pink, red, tan, yellow, 
brown, coral, and gray. 

THE MILTON ROSS COMPANY 
511 Second St. Pike, Southampton, Pa. 18966.215-355·0200. TWX 510-667-1702 

4559 Sheila St.,. Los Angeles, Calif. 90022 • 213-268-9222 • TWX 910-321-4012 
2900 W. Peterson Ave., Chicago, III. 60645.312-338-5141 

14 New Road, Watford, Hertfordshire, England. Watford 24446/7 

See YELLOW SECTION for .Local Offices, Phones eem/1969 
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If you 
want to shield ... 

QUICKLY 

use 
Metex Porcupine Metalastic.TI" 

Its many contact points make this an ideal 
gasket for RFI/EMI. Silicone rubber 
provides a pressure and moistu re barrier. 

.......................................... 

use Metex double round, single fin mesh strip. 
This is provided in many different metals 
and sizes . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

use 

use 

use 

use 

call 

Metex FeltexTl"material. 
Designed for wave guides, specifically 
provided for either pressurized or 
non-pressu rized systems. 

Metex Shield-Cell honeycomb panels. 
It's designed to meet' specific attenuation 
requirements over specified frequency 
ranges. Many standard sizes and 
materials are available. 

Metex "Zip-Ex"@ zip-on metallic sheath. 
Provides 100% reliable electromagnetic 
shielding. Knitted mesh sheath zips on any 
shape before or after installat:on. 

Metex Flex-Shield shielded rubber boots. 
Metal mesh, embedded in flexible rubber, 
gives maximum reliability against RFI-EMI. 

(201) 287-0800 for 48-hour premium service 
(for your rush rush requirements) 

For technical assistance on'your particular requirements-write: 98,. 

eem/1969 

~ RCJ?R '\,V1 :~~S~~~N~~~~~S:yO~:817 
Ll\.JULS U L.S~ (201) 287-0800· TWX 710-998-0578 

CORPORATION 
West Coast: Cal-Metex Corp., 509 Hindry Ave .. Inglewood, Calif, 90301 .'(213)674-0650· TWX 910-328-6100 

See YELLOW SECTION for Local Offices, Phones 1229 
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METALEXTM 
MOUNTING STRIP 
EXTRUSIONS 

METALEXTM consists of a resilient, single fin METEX Electronic 
Weatherstrip® mechanically joined to an aluminum extrusion. Struc
tural rigidity and ease of attachment are the results of the aluminum 
mounting strip. Spot-wei ding, screwing, riveting, and similar fastening 
techniques can be utilized. 

For complete information, write for METEX Data Sheet ME-7. 

Single Mesh Metex Electronic Weatherstrip for Above Extrusions 
Dimensions Extrusion Cross Section Metex Part Number 

(a) (b) Number Diameter Width Thickness Monel Aluminum 
.093" .375" 603793 

f-----j)93" .437" 604393 

II -1 f------;l25" .375" 6037 
~25" .500" 6050 

I---- B---I ~25" .625" 6062 
f--:125" .750" 6075 

~ 3/16 -- -- -8 -7 
1/4 -- -- -3 -5 
3/16 over Sponge Neoprene Core -10 -9 

~ 
3/16 over Sponge Silicone Core -13 -15 
1/4 over Sponge Neoprene Core '12 -11 
1/4 over Sponge Silicone Core -16 -17 

.125" 1.000" 60100 

.125" 1.250" 60125 ~ 
-- 1/8 5/32 -4 -6 
-- 1/8 3/16 -2 -1 

Double Mesh Sponge Rubber Seal for METALEX 
, Dimensions Extrusion Cross Section Metex Part Nun:b.er 

lE3 
(a) (b) Number 

~ .125" .500" 6050 
f--B--l ~25" .625" 6060 

.125" 1.250" 60120 

SPECIAL 
ENGINEERED RF STRIP 

SPecial Engineered RF Strips are designed by.METEX to solve difficult 
and unusual RF gasketing problems in the most economical manner. 
They are made by knitting or wrapping METEX over a large variety 
of· cores or by forming METEX into unusual cross sections. These 
special strips are used to solve such problems as a high degree of joint 
misfit or' under conditions where. the applied closing pressure. on the 
joint is relatively low. 

For complete information, write for METEX Data Sheet ME-9. 

Width Thickness Neoprene Silicone 
1/8 3/16 NA SA 
3/16 3/16 NC SC 
3/16 1/4 NE SE 

DIMENSIONS PART NUMBERS 

METEX Part No. 
Spring- Width For Channel Width Monel 

Type 9/16" 1/2" 10-210 

Cross 5/8" 1/2" to 9/16" 10-613 

Section 13/16" 3/4" 10-215 
1-1/16" 3/4" to 7/8" 11-002 

~ 
1-1/8" 7/8" to 1" 10-764 
1-5/16" I" to 1-1/8" 10-774 
2" 1-3/8" to 1-3/4" 11-511 

Single-Fin Neoprene Neoprene 
Cross Diameter O/A Sponge Tubing 

Section 1/8" 1/2" 11-862 11-871 

2 Covers 1/8" 5/8 11-863 11-872 

-Monel 1/8" 3/4" 11-864 10-833 
3/16" 1/2" 10-630 11-873 

3/16" 5/8" 11-865 10-523 
-3/16-" --3/4" 11-866 11-874 

& 
1/4"---5/8" 10-819 10-778 
1;4-"---3/4" 11-867 11-875 
1/4"---1" 11-868 11-876 

DIMENSIONS PART NUMBERS 1;2" I" U-869 --
Rectangular 

Cross Height Width 

Section 1/8" 1/8" 

2 Covers 1/8" 5/32" 

-Monel 1/8" 3/16" 
1/8" 1/4" 

1--3/ 16" 3/16" 

~~'" 1/4" 
r---v4" 3/8" 
r-----r/4" 1/2" 

, . / 1--3/ 8" 1/2" 

F=r" 5/8" 
1/2" 1/2" 
1/2" 3/4" 

1230 

Neoprene Silicone 
Sponge sP£'!.~~ 
11-845 10-319 
11-518 10-666 
11-846 11-320 
11,847 11-853 

-sl8" 1-3/8" 11-870 --

DIMENSIONS PART NUMBERS 
Round Neoprene Neoprene 
Cross Dlarreter Sponge Tubing 

Section 1/16" -- 10-861 
11-848 11-854 2 Covers 1/8" 10-541 10-570 
11-564 11-855 
10-888 11-856 
11-849 11-857 
10-328 11-858 
11-850 11-859 
11-851 11-860 

-Monel 3/16" 10-571 11-887 
1--1/ 4" 10:627 11-888 

~ 
1--5/ 16" 10-626 10-913 
1--3/8" 11-886 --

7/16" 10-747 --
1---"1/2" 10-845 --

11-852 11-861 3/4" 10-633 --

[}01J~l]~l1 970 New Durham Road, Edison, New Jersey 08817 
Telephone (201) 287-0800 • TWX 710-998-0518 
West Coast: Cal-Metex Corporation 

CORPORATION 509 Hlndry Ave. Inglewood, California 90301 

See YELLOW SECTION for Local Offices, Phones 

Silicone 
Sponge 
10-690 
10-877 
11-878 
11-879 
11.-880 
11-881 
11-882 
11-883 
11-884 
11-885 
10-734 

Silicone 
Sponge 
11-890 
11-891 
11-892 
11-893 
11-894 
11-895 
11-896 
11-897 
11-898 
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KNITTED 
WIRE MESH 

This material is produced as a two·ply flattened cylinder of varying 
width, loop spacing, wire sizes and metals. A crimping operation 
achieves a three· dimensional form for added resiliency. This mesh tape 
is used as a shielding or grounding material to cover or join irregularly 
shaped surfaces. 

For complete information, write for METEX Data Sheet ME·S. 

Width 
%"- %" 
%"- Ye" 

I" -lYe" 
I" -IX" 
1%"-1%" 
1 %"-2Ys" 
2" -2);2" 

Openings Machine 
Pef Inch Designation Note 

12·15 16· % 1 
12·15 20· % 
12·15 26·1», 
20·24 32·1Ya 2 
9·12 34·1% 1 

20·24 48·1% 2 
9·12 42·2Y. 

NOTES: (1) Can be used up to .005" dia. wire size. 

POLASTRIP 
Oriented Wire 
Shielding Material 

This unique METEX advance consists of oriented wire mesh embedded 
in a matrix of elastomeric material. It is the only material of its kind 
which offers a combination of pressure. and RFI seal in a reliable, fail· 
proof construction. It will yield an overall system attenuation from 
125 to 135 db. Other innovations in the Polastrip family are: Combo· 
Polastrip for flat flange applications; Polaring - a continuous strip 
without a joint molded in a circular form; Polaframe - Polastrip 
bonded to aluminum extrusion; Polasheet - for complex gaskets die 
cut from Polastrip. 
For complete information, write for METEX Data Sheet ME·10. 

DIMENSIONS PART NUMBERS 
Monel in Monel in Aluminum in Aluminum in 

Width Height Solid Silicone Sponge Silicone Solid Silicone Sponge Silicone 
1/8 x 1/8" 14·004 14·032 14·048 14·068 
1/8 x 5/32" 14·096 14·097 14·098 14·099 
1/8 x 3/16" 14·019 14·033 14·049 14·069 
1/8 x 1/4" 14·100 14·101 14·102 14·103 

3/16 x 1/8" 14·020 14·034 14·050 14·070 
3/16 x 3/16" 14·011 14·014 14·051 14·071 
3/16 x 1/4" 14·017 14·035 14·052 14·073 
3/16 x 5/16" 14·016 14·036 14·053 14·073 
3/16 x 3/8" 14·104 14·105 14·106 14·107 

1/4 x 1/8" 14·010 14·013 14·054 14·074 

'MBi@,ffiD SECTION 2500 

Openings Machine 
Width Per Inch Designation Note 

2%"-2%." 6·9 38·2% 
2%"-3Ys" 12·15 62·2% 
3X"-4" 6·9 56·4 
3%"-4!t4" 12·15 98·4 
6" ·7X" 6·9 76·5)/, 
6" -7X" 9·12 100·5)/, 
6" -7'!/2" 12·15 130·5)/, 

(2) Can be used up to .0045" dia. wire size. 

DIMENSIONS 

Width Height 
1/2 x 1/8" 
1/2 x 3/16" 
112 x 1/4" 
1/2 x 5/16" 
1/2 x 3/8" 
1/2 x 1/2" 
112 x 5/8" 
1/2 x 3/4" 
5/8 x 1/8" 
5/8 x 3/16" 
5/8 x 1/4" 
5/8 x 3/8" 
5/8 x 112" 
5/8 x 5/8" 

PART NUMBERS 
Monel In Monel in Aluminum in Aluminum in 

Solid Silicone Sponge Silicone Solid Silicone Sponge Silicane 
14·088 14·090 14·092 14·094 
14·089 14·091 14·093 14·095 
14·031 14·015 14·066 14·086 
14·136 14·137 14·138 14·139 
14·140 14·141 14·142 14·143 
14·009 14·047 14·067 14·087 
14·144 14·145 14·146 14·147 
14·148 14·149 14·150 14·151 
14·152 14·158 14·164 14·170 
14·153 14·159 14·165 14·171 
14·154 14·160 14·166 14·172 
14·155 14·161 14·167 14·173 
14·156 14·162 14·168 14·174 
14·157 14·163 14·169 14·175 

1/4 x 3/16" 14·021 14·037 14·055 14·075 
1/4 x 1/4" 14·003 14·012 14·056 14·076 

I--F --+- G -oj 1. 

POLASTRIP I mWH 
)(T 

COMBe 
1/4 x 5/16" 14·022 14·038 
1/4 x 3/8" 14·023 14·039 
1/4 x 112" 14·108 14·109 

5/16 x 1/8" 14·024 14·040 
5/16 x 3/16" 14·025 14·041 
5/16 x 1/4" 14·026 14·042 
5/16 x 5/16" 14·027 14·043 
5/16 x 3/8" 14·112 14·113 
5/16 x 112" 14·116 14·117 
3/8 x 1/8" 14·028 14·044 
3/8 x 3/16" 14·120 14·121 
3/8 x 1/4" 14·029 14·045 
3/8 x 5/16" 14·124 14·125 
3/8 x 3/8" 14·030 14·046 
3/8 x 112" 14·128 14·129 
3/8 x 5/8" 14·132 14·133 

eem /1969 

14·057 14·077 I. w 
14·058 14·078 
14·110 14·111 DIMENSIONS PART NUMBERS 
14·059 14·079 "W" IIH" "F" HG" Monel in Monel in 
14·060 14·080 Width Height Flange Gasket Solid Silicone Sponge Silicane 
14·061 14·081 3/8 x 1/8" 3/16" 3/16" 14·176 
14·062 14·082 1/2 x 1/8" 1/4" 1/4" 14·177 
14·114 14·115 5/8 x 1/8" 3/8" 1/4" 14·178 
14·118 14·119 3/4 x 1/8" 1/2" 1/4" 14·179 
14·063 14·083 3/8 x 3/16" 3/16" 3/16" 14·180 
14·122 14·123 1/2 x 3/16" 1/4" 1/4" 14·181 
14·064 14·084 5/8 x 3/16" 3/8" 1/4" 14·182 
14·126 14·127 3/4" x 3/16" 1/2" 1/4" 14·J83 
14·065 14·085 1/2 x 1/4" 1/4" 1/4" 14·184 
14·130 14·131 5/8 x 1/4" 3/8" 1/4" 14·185 
14·134 14·135 3/4 x 1/4" 1/2" 1/4" 14·186 

U0U ~lJ~23 970 New Durham Road. Edison, New Jersey 08817 
Telephone (201) 287·0800 • TWX 710·998·0578 
West Coast Cal-Metex Corporation 

CORPORATION 509 Hlndry Ave Inglewood California 90301 

See YELLOW SECTION for Local Offices, Phones 

14·187 
14·188 
14·J89 
14·190 
14·191 
14·192 
14·193 
14·194 
14·195 
14·196 
14·197 

1231 



SECTION 2500 '§§;;ifl,ffiD 

STANDARD 
ELECTRONIC 
WEATHERSTRlp® 

METEX Electronic Weatherstrip, 'made from knitted wire mesh, com-
bines resiliency, flexibility and conductivity that make it possible to 
establish electrical continuity in even the most intricately shaped joints 
for an, effective RF shield. It, is available in rectangular, round, round 
with single.fin and double round with single.fin. A single round, double-
fin type, (not listed) is available in 4B sizes: 

For complete information; write for METEX Data Sheet ME-2. 

CJ Rectangular Cross Section Q Single Round, Single Fin Cross Section 
Metex Patt Number 1/16 11-539 10·635 11-836 Metex Part Number 

1/8 1H92 11-826 10-454 Silver-Prated Overall Silver-Plated 
, Width Height Monel Aluminum Brass 3/16 11-817 11-067 11-837 Diameter Dimension Monel Aluminum Brass 

1/16 1/16 10-408 10_401 10-410 1/4 11-598 11-827 11-838 1/16 3/8 10-983 10-827 10-825 
3/32 3/32 10-424 10:267 10-313 1/16 1/2 1()'756 10-053 11-177 

V8 1/16 10-218 10,-499 11-070 1/16 5/8 10-091 11-165 10-871 
V8--3/3210:377 10-728 10·252 Q-D Double Round, Single Fin Cross Section 1/16 3/4 11-160 11-166. 11-178 

1/8 1/8 10-199 10-204 10-230 3/32 3/8 10-826 10-828 10-824 
1/8, 5/32 10-194 10-182 10-33.8 Metex Part Number 3/32 1/2 10-977 11-167 11-179 

Overa'il Silver-Plated 3/16 1/16 10-213 10-649 11-141 Diameter Dirrension Monel Aluminum Brass 3/32 3/4 10-998 11-168 11-180 
3/16 3/32 10-203 11-028 10-233 1/16 1/2 10-922 11-263 11-268 1/8 3/8 10-008 10-095 10-343 
3/16 1/8 10-177 10-171 11-145 1/16 5/8 10-041 11-264 11·269 1/8 7/16 10-076 10-065 10-114 
3/16 3/16 10-168 10-143 10-757 1/16 3/4 11-261 11-265 11-270 1/8 1/2 10-060 10-043 11-062 
1/4 1/16 10-144 10~179 '10-643 1116 7/8 11-262 11-266 11-271 1/8 9/16 11-161 11-169 11-182 
1/4 3/32 10-167 11-140 10-900 1/8 1/2 10-449 10-045 11-272 1/8 5/8 10-061 10-334 10-340 
1/4 1/8 10'153 '10-173 10-458 1/8 5/8 10-012 10'430 10-677 1/8 3/4 10-079 11-170 11-183 
1/4 3/16 10-958 10-495 11-142 178--3/4 10-085 10-697 11-273 5/32 1/2 11-1.62 11·171 11-185 
1/4 1/4 10-169 10-268 10-478 1/8 7/8 10-515 10-407 11-274 5;32 3/4 11-163 11-173 11-186 
5/16 1/16 10-777 11-143 11-146 1/8 1 10-625 11-267 11-275 3/16 7/16 10-075 11-174 11-187 
5/16 3/32 10-332 10-158 11·147 3/16 5/8 10-019 11·279 10·678 3/16 1/2 10-092 11-175 11-188 
5/16 1/8 10-336 10-654 10-699 3/16 3/4 10-049 10-048 11-285 3/16 5/8 10-058 10-066 10-288 
5/16 3/16 10-516 10-653 11-148 3/16 7/8 10-735 10-416 11-286 3/16 3/4 10-051 10-031 11-189 
5/16 1/4 10-581 10-389 11-149 3/16 1 10-344 11-280 11-287 3/16 7/8 11-164 11-176 11-190 
5/1& 5/16 10-390 11-144 11-150 1/4 3/4 10-949 11-281 11-288 1/4 1/2 11-331 11-194 11-207 
3/8 1/16 10-149 10-206 10-644 1/4 7/8 11-276 11-282 11-289 1/4 5/8 10-109 10-341 10-342 
3/8 3/32 10-197 10-448 11-151 1/4 1 10-452 10-701 11-290 1/4 3/4 10-106 10-034 10-247 
3/8 1/8 10-192 10-761 10-547 3/8 1 11-277 11-283 11-291 1/4 7/8 10-534 11-195 11-208 
3/8 3/16 10-217 10-414 11-082 3/8 1-1/4 11-278 11-284 11-292 1/4 1 11-330 11-196 11-209 
3/8 1/4 10-310 10-78.7 11-153 5/16 5/8 10-530 10-028 10-542 
3/8 3/8 10-265 10-708 11-154 5/16 3/4 10-362 11-197 11-210 
1/2 1/16 10-780 10-801 11-818 5/16 7/8 10-592 11-.198 "11-211 
1/2 3/32 10-285 10-4,42 11-819 o Round Cross Section 3/8 5/8 10-568 11-199 11-212 
1/2 1/8 10-286 10-159 10-656 Metex Part Number 3/8 3/4 11-191 10-546 11-213 
1/2 3/16 11-639 11-814 10-509 Silver-Plated 3/8 7/8 10-009 11-200 11-214 
1/2 1/4 11-523 11-623 11-8?0 Diameter Monel Aluminum Brass 3/8 1 10-270 ' 10-536 11-215 
5/8 1/16 10-812 11-620 11-828 1/16 10-064 10-131 10-412 7/16 3/4 11-192 11-201 11-216 
5/8 3/32 10-238 11-821 11-829 3/32 10-056 10-775 10-309 7/16 7/8 10-098 11-202 11-217 
5/8 1/8 11-607 10-939 10-459 1/8 10-006 10-035 10-118 7/16 1 10-274 11-203 11-218 
5/8 3/16 11-815 11-822 11-830 5/32 10-311 10-124 11-155 1/2 3/4 10-789 11-204 11-219 
5/8 1/4 10-818 11-823 10-684 3/16 10-020 10-029 10-253 1/2 7/8 11-193 11-205 11-220 
5/8 3/8 11-816 11-621 11-831 1/4 10-250 10-032 10-337 172 11-040 11-206 11-221 
3/4 1/16 10-258 11-081 11-832 5/16 10-439 10-026 10-548 
3/4 1/8 10-251 10-784 11-833 3/8 10-017 10-877 11-329 
3/4 3/16 10-547 11-824 11-834 7/16 10-088 11-156 11-157 
3/4 1/4 11-530 11-825 11-835 1/2 10-110 10-575 11-158 

Shell Dimension Metex Part No . 
. 020 .020 

METALASTIC Size "A" "B" "e" "0"* Neoprene Silicone 

0 8 .594 .500 .875 .172 40-008 42-495 

GASKETS 10 .719 .625 1.000 .172 40-010 42.371 
!C.:J: 12 .813 .750 1.094 .172 40-012 42-470 

14 .906 .875 1.188 .172 40-014 42-483 
METEX Metalastic Gaskets are made from woven wire cloth 16 .969 1.000 1.281 .172 40-016 42-488 
and rubber to provide an efficient RF and pressure seal. 18 1.063 1.125 1.375 .203 40-018 42-489 

A standard line of Metalastic Gaskets is available for use with 
20 1.156 1.250 1.500 .203 40-020 42-484 
22 1.250 1.375 1.625 .203 40-022 42-485 

AN Connectors, Series 3100 and 3102. Standard gaskets are 

mr 24 1.375 1.500 1.750 .203 40-024 42-490 
also available for Type SP, PC, and PT, and most RF con- 28 1.563 1.750 2.000 .203 40-028 42-491 
nectors. Specially engineered Metalastic Gaskets can be used 32 1.750 2.000 2.250 .219 40-032 42-492 
to solve difficult problems. METEX Engineering Service can 36 1.938 2.188 2.500 .219 40-036 42-493 
design Metalastic Gaskets in sizes up to 8" wide x 100" long 40 2.188 2.438 2.750 .219 40-040 42-494 
to meet special requirements. 

p:=~~ 44 2.375 2.781 3.000 .219 40-044 42-599 
For complete information, write for METEX Data Sheet ME-6. 48 2.625 3.031 3.250 .219 40-048 42-600 

U0lJ rnl]rn~ 970 New Durham Road, Edison, New Jersey 08817 
Telephone (201) 287-0800 • TWX 710-998-0578 
West Coast Cal-Metex Corporation 

CORPORATION 509 Hlndry Ave. Inglewood. California 90301 
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STANDARD & CONTEXTM 
COMBO-STRIP 

METEX Combo Strips are combination RF shielding and sealing gaskets 
in strip form. In Combo-Strip, METEX Electronic Weatherstrip® and 
a sealing material are attached to make a single unit that is both RF and 
pressure tight. The material used for the sealing portion is usually closed 
cell sponge neoprene, although any sealing material may be furnished 
where required. 
Combo-strips are available with pressure sensitive adhesive backing. Add 
letters "SB" to part numbers to obtain adhesive backing. 
METEX Engineering Service will be happy to develop special strips to 
answer problems not solved by stock items listed. 
For complete information, write for METEX Data Sheet ME-3. 

Single RF Shield 
DIMENSIONS PART NUMBERS 

Monel Monel 
A B C D Neoprene Silicone A 

Sponge Sponge 
1/161/ 1/4" 1/16" 1/8" 11-756 11-772 1/8" 
1/16" 3/8" 1/16" 1/8" 11-757 11-773 1/81/ 
1/16" 1/2" 1/16" 1/8" 11-692 11-774 1/81/ 
1/16" 5/8" 1/16" 1/8" 11-739 11-775 1/81/ 
3/32" 1/4" 3/32" 1/8" 11-344 11-776 1/81/ 
3/32" 3/8"~3/321/ 1/8" 11-332 11-777 3/16" 
3/321/ 1/2" 3/321/ 1/8" 11-758 11-778 3/161/ 
3/32" 3/4" 3/32" 1/81/ 11-333 11-779 3/16" 
1/8" 1/8" 1/8" 1/8" 11-138 11-780 3/161/ 
1/8" 3/16" 1/8" 3/16" 11-136 11-781 3/16" 
1/8" 1/4" 1/8" 1/8" 11-135 11-782 3/16" 
1/8" 1/4" 1/8" 1/4" 11-130 11-783 1/4" 
1/8" 3/8" 1/8" 1/8" 11-132 11-784 1/4" 

COMBINATION 
RF GASKETS 

DIMENSIONS 

B C 

1/2" 1/81/ 
1/2" 1/8" 
1/2" 1/8" 
5/8" 1/8" 
3/41/ 1/8" 
3/16" 1/8" 
1/4" 5/32" 
1/4" 3/16" 
3/8" 3/16" 
1/2" 3/16" 
3/4" 3/16" 
1/4" 1/4" 
1/2" 1/4" 

D 

1/8" 
1/4" 
1/21/ 
1/8" 
1/8" 
1/8" 
1/8" 
1/8" 
1/81/ 
1/8" 
1/4" 
1/8" 
1/8" 

METEX Combination RF Ga'Skets are designed for use 
in joints that must be both pressure and RF tight. In 

these gaskets, sealing material and METEX RF Weatherstrip® are 
bonded into a single component. 
METEX Compressed RF Gaskets are usually used in smaller rectangular 
and round combinations. In the larger sizes, METEX Electronic Weather-

COMPRESSED 
RF GASKETS 

METEX Compressed RF Gaskets are made from knitted wire mesh that 
is die formed to the required size and shape under pressure. There are 
no joints, metal clips or shavings in the gaskets to cause trouble. Each 
individual gasket is made from a mesh that is knitted from one or two 
continuous wires. The gaskets are inherently conductive and resilient 
and will compensate for joint unevenness. 
The shapes of METEX Compressed RF Gaskets are limited only by 
the size and shape of the dies. 
METEX Electronics has available a large stock of forming dies for 
compressed gaskets. We suggest that designers consult with METEX 
Engineering Service on availability. 
For complete information, write for METEX Data Sheet ME-4. 

Asesa Metex Gasket Asesa Substitute for 
Flange No. Part No. Material Waveguide No. "0" Ring M. S. No. 
UG-40 B/U 17-4 Monel RG-52/U 90064-13 
UG-S2 B/U 307-1 Monel RG-Sl/U 90064-14 

i%iifilffid SECTION 2500 
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PA§T NUMBERS DIMENSIONS PART NUMBERS 
Monel - Monel- Monel - Monel 
Neoprene Silicone A B C D Neoprene Silicone 
Sponge Sponge Sponge Sponge 
11-134 11-785 1/4" 3/4" 1/4" 1/8" 11-767 11-798 
11-131 11-786 "378" 1/4" 3/8" 1/8" 10-817 11-800 
11-133 11-787 "3/8" 1/2" 3/8" 1/4" 11-768 11-801 
11-055 11-788 3/8" 3/4" 3/8" 1/4" 11-769 11-802 
11-759 11-789 Double RF Shield 
11-760 11-790 1/8" 1/41/ 1/8" 1/8" 11-765 11-796 
11-056 11-515 1/8" 3/81/ 1/81/ 1/8" 11-770 11-799 
11-622 11-791 . 1/8" 1/2" 1/81/ 1/8" 11-771 11·803 
11-761 11-792 1/8" 1/4" 5/321/ 1/8" 11-804 11-805 
11-762 11-793 1/8" 3/8" 5/32" 1/8" 11-681 11-806 
11-763 11-794 1/8" 1/21/ 5/32" 1/8" 11-807 11-810 
11-764 11-795 3/16" 1/4" 3/16" 1/8" 11-808 11-811 
11-766 11-797 3/161/ 1/2" 3/16" 1/8" 11-809 11-812 

strip is joined to make a continuous gasket. The joint in the strip 
is carefully made and wrapped with a fine, knitted mesh to retain the 
strip ends. After wrapping, the entire joint is reformed so that t"e 
cross section is the same as the strip. 
The material usually used for the sealing 
portion of the combination gasket is a 35-
45 or 45-55 durometer Neoprene. Where 
special conditions must be met, other ma
terials may be used. 
For complete information, write for 
METEX Data Sheet ME-5. 

Asesa Metex Gasket Asesa Substitute for 
Flange No. Part No. Material Waveguide No. "0" Ring M. S. No. 

UG-437 A/U 30-618 Aluminum RG-I05/U 90065-3 
UG-440 B/U 426-2 Aluminum RG-106/U 90064-15 

UG-54 B/U 406-1 Monel RG-48/U 90064-17 UG-541 A/U 157-2 Monel 
UG-136 B/U 17-15 Aluminum RG-67/U 90064-13 UG-541 A/U 157-2 Monel 

_~~~",, __ ~~'-__ ~c:::;. ___ ~R~G~-9~1~/U=c,.. __ --:9~0064-12 

UG-137 B/U 307-3 Aluminum RG-68/U 90064-14 -uG-553/U 32-909 Monel 
c7.7-=---__ ~~,--__i;=~---~R~G~-1~0~7'c/~U--__;90064-12 

RG-112/U 90~ 
UG-148 C/U 358-1 Monel 
UG-343 B/U 426-1 Monel 
UG-406 B/U 358-2 Aluminum 
UG-417 A/U 32-912 Monel 
UG-418 A/U 32-913 Aluminum 
UG-435 A/U 32-911 Monel 

eem /1969 

RG-49/U 90064-16 -uG-554/U 32-910 Aluminum RG-113/U 90065-1 
RG-50/U 90064-15 UG-585 A/U 406-2 Aluminum RG-75/U 90064-17 
RG-95/U 90064-16 -uG-'596 A/U 439-2 Monel RG-53/U 90064-11 
RG-69/U 90065-2 ~596A/U 439-2 Monel RG-66/U 90064-11 
RG-103/U 90065-2 UG-598 A/U 439-3 Aluminum RG-121/U 90064-11 
RG-I04/U 90065-3 -UG-600A/U 527-3 Monel RG-96/U 90064-10 

U0l][]l][]M 970 New Durham Road, Edison, New Jersey 08817 
Telephone (201) 287-0800 • TWX 710-998-0578 
West Coast Cal-Metex Corporation 

CORPORATION 509 Hmdry Ave Inglewood. California 90301 

See YELLOW SECTION for Local Offices, Phones 1233 
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NEW WORK-ALONG-WITH YOU CONVENIENCE: 
Catalog opens flat On your drawing board. Blueprint 

drawings provide clarity of dimensional tolerances, 

easy readability. Catalog numbers are color-coded for 
quick reference. Listing of all classes of precision 

gearing with the same pitch, bore size and face width 
on same page. 

Complete design and ordering data: Brakes • Bread
board Components • Cams • Clamps • Clutches • 

Collars • Couplings • Cranks • Dials • Differentials 
• Gears • Gear Heads • Hubs • Limit stops • Ratio 

Drives· Shafting • Speed Reducers as well as Bearings 
• Bushings • Chassis Fasteners • Ferrules • Handles • 

Knobs • Pins • Posts • Retaining Rings • Screws 
Spacers • Stand·Offs • Washers. 

WRITE, PHONE OR WIRE TODAY 
FOR YOUR COpy 

'·l!·I·!·!·····!···!'·_!·!·!·!·I·····!·_·1 I!~I~ ~,! ~ 11 "i Iii ~ I'~!l i! 'ii, 

.~ 

VALUABLE 
BASIC GUIDE 
FOR 
DESIGNERS 
& ENGINEERS 

SUplllGI 11""umethonnal (omponent SInlt' In! 

SUPlr/ar E'-'fIIII.hlltlcal (ampanln' S.ni(t in! 

.. .. .... .. 

secs inc. 119-58 38th Street, Long Island City, New York 11105· (212) 932-4545· TWX-71 0-582-2605 

1234 See' YELLOW SECTION for, Local Oftices, Phones 88m /1969 
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EMI/RFI SHIELDI.NG 
CONDUCTIVE SILVER/SILICONE GASKETS 
CONSIL® - a highly conductive silicone m~e. PQssil;lle . 
by a fine network structure of coutinuously contacting· 
pure silver particles, with all openings in the silver lattice filled. ·with 
resilient silicone rubber. The volume resistivity ranges from 0.001 to 0.01 
ohm-cm3• There is a 20% compression with 50 psi and 99% + recovery; 
practically no compression set. Tensile strength exceeds 300 psi and. elongation 
ranges from 60% to 150% at rupture. Patent Pending, { 

o 

TECKSTIK@ - is an easily 
installed EMI/RFI shielding 
gasket with a fluid seal, which 
has a pressure-sensitive ad
hesive back. Resilient and 
conductive, it eliminates radi
ated emissions while sealing 
out fluids or retaining cooling 
air. Available in rolls or com
plete gaskets. 

TECKNIT STRIPS - are re
silient, conductive, knitted wire 
mesh gaskets to shield joints 
having a periphery greater than 
4" and simple in shape. Rec
tangular cross sections are in
stalled in cast or machined 
enclosures, while round and 
fin types are used on sheet 
metal enclosures. 

DUOGASKET@ - are com
plete gaskets for sealing and 
shielding, combining die cut 
or molded rubber gaskets with 

C a shielding gasketing to pro
vide a single, dual purpose 
component. Used in all instal-
lations where EMIl RFI 

• Shielding Increase must be 
optimized and pressure or 
fluid sealing is required. 

FORMED GASKETS - are 
both standard and custom 
engineered round or rectan
gular mesh gaskets, which com
bine excellent resiliency and 
conductivity to assure RFI
tight joints. Such applications 
are waveguide choke flange 
joints, mounting RFI fitters, 
castings, covers and small 
EMI/RFI joints. 

SHIELD/VENT PANELS 

DESIGNED TO PERMIT THE FLOW OF COOLING AIR 
WHILE MAINTAINING THE SHIELDING INTEGRITY OF 

AN ELECTRONIC EQUIPMENT ENCLOSURE. 

TECKCELL@ PANELS are framed, gasketed, metal honey
comb panels ready-to-install. They provide ideal ventilating 
while negligibly reducing the flow of air and extremely effec
tive EMI/RFI shielding in a wide range of metals, frame 
styles and chemical plating. The straight sided cells create little 
or no air turbulance. 
TECKSCREEN@ PANELS are used on electronic equipment 
enclosures which must be EMI/RFI shielded and, at the same 
time, require filtered inlet cooling .air. Most standard air movers 
or blowers can be mounted behind this all metal, woven wire, 
filter medium. Twelve panel sizes are available to cool 19" 
or 24" cabinets. 
TECKAIRE@ PANELS are layers of aluminum expanded foil 
in an aluminum extrusion designed to filter inlet cooling air 
in electronic enclosures. Requiring less than 1/4" of enclosure 
depth, it combines excellent dust arrestance and EMI/RFI 
shielding properties with minimal restrictions to air flow. 

~ECKNIT' I 
Technical Wire Products Inc. 

EASTERN DIVISION -129 DermodySI., Cranford, N. J. 07016 (201 )272-5500 

WESTERN DIVISION - 427 Olive SI., Sanla Barbara, Ca. 931 0 1 (805 )963-1867 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1235 
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e are a Ie I man facture 
ferro agnelic I cores 
Ihan a ybo y else ... 

re 

Standard Characteristics of Typical Materials Mn-Zn <F series> AL Values and Eff. Permeabilities 

f":'~-
i FP1811.122 

FP2213·1.22 

Pay special attention to the temperature coefficients of 200lF, 2002F,,2003F and 2004F respectively. 

Form and Dimensions 

Mountain parts such as bobbins and holders are fully provided. 

Typical Q. Curves 

FP1408.122 AL250 FP1811·122 AL250 FP2213·122 AL250 FP2616·122 AL315 FP3019·122 AL400 

For further information write to: 

Tohoku Metal Industriesl Ltd. 
No. 13·10. 7-chome. Ginza. Chuo·ku. Tokyo. Japan Telephone: Tokyo 542-6171 Cable Address: TOHOKUMETAL TOKYO 

1236 See YELLOW SECTION for Local Offices, Phones eem/1969 
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INTRODUCTION TO THERMOTECH 
QUALITY ASSURANCE 
At Thermotech, quality is no accident. It is the result of hi gh 
standards and careful supervision ... it reflects our corporate 
attitude, philosophy, and way of doing business. 

This basic motivation is shared by every member of Thermotech 
Industries. An exacting Quality Control System is employed through 
every step of engineering and manufacturing ... from the rigid 
requirements established for raw materials and components through 
the final inspection of the finished product. 

At Thermotech, customers' specifications and requirements generally 
are exceeded and time consuming rejects virtually eliminated. 

TOOL MOLDMAKING 
An efficient tool and moldmaking department assures the rapid 
production of consistently high-quality precision parts at a reason
able cost. Self contained, well equipped and operated by expert 
Thermotech tool and moldmakers. Tool lead time is reduced and 
mold modifications are facilitated. 

Ninety percent of this important work is accomplished in Thermo
tech's own well-equipped facilities thus developing many exclusive 
money saving mold-making processes. 

INDEX TO STANDARD PRODUCTS 
Introduction .. 

Flange Designs 

Round Core Stock Bobbins ................................................................................. . 

Rectangu lar Stock Bobbins .......... . 

Reed Swi tche s ............................ . 

Cup Core Stock Bobbins ....... . 

Square Stack Stock Bobbins. 

CATALOG 
page 2 

page 3 

page 4 

page 5 

page 6 

page 6 

page 6 

Transformer Square Stacks with Stacked lugs................................................. ........ page 7 

Terminal lugs for Stacked Bobbins ...... . 

Terminal lugs for Printed Circuits .. . 

Thermotech Products, Service and Equipment 

~ " ~ -> 

page 7 

page 7 

page 8 

EEM INSERTION 
page 1 

page 2 

page 3 

page 4 

page 5 

page 5 

page 5 

page 6 

page 6 

page 6 

THERMOTECH 

eem /1969 
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SECTION 2500 miilti'''. 
FLANGE DESIGNS 

•• 

•• Custom Coil fonns molded in Thermoplastic, Thermosets and FIIIIJ'"lJ'''''' 
1238 See YELLOW SECTION for Local Offices, Phones eem/1969 
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ROUND CORE STOCK BOBBINS 

~----~----- T$-' D- + 
---------~-- 1 ' ~ 
r-~L~ d 

N NYLON 
GN NYLON 

GLASS REINFORCED 
D DELRIN 
NL NYLATRON 

Part Hole Fla_ge Length Wall Flange Diameter Diameter Overall Thick_ess Material 
Number d 0* L t' Design 

2-314 030 .184 .180 .012 T·T N 
2-226'"** .050 .170 .200 .010 WoW N/NG 
2-135 .063 .180 .206 .012 W·W N 
2-367 .067 .132 .300 .020 WOW N 
2-421 .094 .330 .685 .015 WoW N/GN 

2-403 .098 .280 .330 .015 WoW GN 
2-290 .098 .280 .370 .015 WoW GN 
2-236*H .099 .328 .681 .015 WoW N 
2-354 .104 .197 _650 .012 WoW GN 
2-289 .110 .230 .140 .012 HH-KKK N 

2-149*** .110 .290 .360 .020 WOw N 
2-436 .1l0 .290 .800 .018 y-y GN 
2-399 .1l0 .312 .130 .015 WOW LEXAN 
2-125'"" .113/3 ribs .280 .435 .014 WoW N 
2-125A" .113 .280 .435 .014 WoW N 

2-401 .1l4 .290 390 .021 WOw GN 
2-297 .120 .345 .750 .015 WoW N 
2-402 .120 .396 .406 .025 WoW N 
2- 402A .120 .396 .406 .025 W-VVV N 
2-271'" .125 .285 .300 .015/_020 WoW N 

2-272'" .125 .342 .300 015/.020 WoW N 
2-201 .125 .342 .540 .020/.015 WoW N 
2-156*** .125 .430 .627 .020 WoW N/GN 
2-207**'" .128 .496 .352 .018 WoW N 
2-281 .130 .230 .770 .014 W·W N/GN 

2-282 .130 .300 .770 .014 W·W N/GN 
2-164 .135 .360 .255 .018 W-GGG N 
2-383 .136 .250 .126 .014 WoW N 
2-208 .138 .375 .875 .030 W-Y N 
2-208A .138 .375 .875 .030 W-T N 

2-441 .140 .593 .820 .032 WoW N 
2-238*** .150 .496 .386 .017 WoW N 
2-247 .152 800/1.000 950 .075 I-I N 
2-287*** .155 .400 .280 .012 WoW N 
2-410 .157 .300 .168 .010 WoW N 

2-427 .180 .530 1.350 .020/.045 to .065 'ODD-DOD N 
2-392 .188 .495 .280 .029 WoW N 
2-232 .190 .405 .620 .030 WoW N 
2-301 .190 .495 .453 .018 W-LLL N 
2-432 .190 .650 .333 .032 W-UUU N-NG 

2-418 .191 750 .505 .030 WoW N 
2-420 .192 .500 .350 .030 WoW N 
2-409 .193 .650 .345 .026 WoW N 
2-318 .194 .418 .125 .020 W-Y N 
2-140 .195 .500 .436 .015 WoW N 

2-313 .200 .538 x .538 .625 .025 I-E N 
2-245 .203 .830 .345 .025 WW N 

2-425 .205 .375 .430 .020/.030 WoW N 
2-179 .218 .625 1.090 .020/.025 to .040" 000-000 NL 
2-340 .218 .808 .503 .030/.020 ODD-DOD N 

2-151 .220 .625 .950 .020/.025 to 040" 000-000 N/GN 
2-168*** .221 .592 .935 .020 W-LL NL 
2-302 .250 .495 .621 .018 W-LLL N 
2-131 .255 .618 .934 .026 WoW N 
2-l31A .255 .725 _934 .025 WoW N 
2-123''' .285 1.000 .99.0 .024 W-CC N 
2-105'" .290 1.000 _980 _030 Z-W N 

P POLYCARBDNATE (LEXAN) 
PP POLYPROPYLENE 
FL FLUOROCARBON 

Part Hole Flange Length 
Diameter Diameter Overall 

Number d 0* L 

2-105A" .290 1.000 .980 
2-303 .305 .625 .692 
2-188*** .310 .510 .375 
2-415 .315 .875 .575 
2-180 .315 .875 .600 

2-435 .315 .875 .650 
2-181 .315 .875 .700 
2-411 .316 .750 1.187 
2-144 .316 .875 .590 
2-320 .316 .875 .595 

2-118 .316 .875 .690 
2-187 .316 1.155 .500 
2-363 .320 725 .850 
2-235*** .320 .750 .562 
2-431 .320 .755 1.337 

2-296 .320 .875 .590 
2-296A .320 .875 _590 
2-248 .320 .935 .535 
2-273 .325 .456 1.163 
2-273A .325 .502 1.163 

2-193*" .328 .812 1.250 
2-422 .330 .720 Sq. 1.030 
2-165*** .333 .859x.859 1.176 

2-130'" .370 .872 .982 
2-178 .375 .635 .135 

2-426 .375 .718 .937 
2-115*** .376 .656 .968 
2-120 .376 1.000 .968 
2-429 .377 1.367 
2-360 .378 .962 1.100 

2-126 .380 1.000 .620 
2-395 .380 1.125 .562 
2-167 .382 _677 .310 
2-319 .385 _980 _605 
2-143 .385 1.125 .628 

2-199*** .385 1.125 1.093 
2-127 .388 1.000 .995 
2-366 .390 .900 .812 
2-353 .408 1.000 1.187 
2-380 .418 1.050 .255 

2-312 .420 1.210 .425 
2-430 .430 .755 .650 
2-244*** .435 .725 .650 
2-222*** .500 .935 .730 
2-237 .516 1.500 1.093 

2-330 .518 1.303 1.063 
2-176 .572 1.406 1.750 
2-195'" .600 1.525 1.810 
2-122 .632 1.375 .490 
2-357 .635 .990 .620 

2-122A .638 1.375 .495 
2-376 .660 1.213 .910 
2-372 .765 1.750 1.562 

2-228*** .795 1.645 1.344 
2-286*** .967 1.985 2.040 
2-262 1.614 2.375 .600 

Send prints or samples for prompt. competitive price or quotation 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

I 

*When two dimensions are given, 
flanges are rectangular. 

*When two dimensions are given the 
first is the core thickness and the 
second is the thickness of the 
flange. 

**Tapered flanges. 

***Allow 3 to 4 weeks delivery. 

Wall Fla_ge 
Thick .. ss Material 

t* Desig_ 

.030 YoW N 

.020 WOW N 

.015 W-III D/N 

.035/.035-.070 WoW N 
.035 W-MM N/GN 

.032 W-MM 

.035 W-MM N/GN 

.022 WOW GN 

.035 WoW N/GN 

.027 WoW N 

_035 WoW N/GN 
_031 W-HHH N 
.030 III-III GN 
.022 WoW N/FL 
.050 W-TTT N-GN 

.025 W-X N 

.025 X-T N 

.027 WoW N/GN 

.015 WoW N/GN 

.015 WoW N/GN 

.040/.047 WoW N/GN 
.032 E-E GN 

.045/.057 I-I N 

.025 WoW N 

.010 W N 

.025 W-CC N 

.035 WoW N/FL 

.032 88-W N 
.060/.030 WOW 0 

.020/.030 W-Y GN 

.024 WoW N 

.030 WoW N 

.025 WoW N/GN 

.028 WoW N 
.031/.047 W-HH N 

.035 HHH-HHH N 

.027 WoW N 

.030 WoW GN 
.036/.047 WoW LUMARITH 
.035/.025 WoW D 

.030 DOD-aDO N 

.015 WOW N-GN-NL 

.020 W-III N/GN 

.030 W-III N/GN 

.040 WoW N 

.042 WoW GN 
_060 WoW N 
.065 W-FFF N 
.032 WoW N 
.032 y-y N 

.030 WoW N 
.025/_030 W-CC D 

.042 WoW GN 

.020 W-MMM NL 
_080 VI-JJJ N 
.050 WoW N 

3 
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SECTION 2500 i4§iiiij,ffiM 

RECTANGULAR STACKS - STOCK BOBBINS 

~jR-------T C~re '_ Of 

T ~------ l;>-I--+---t--" 

~ L ----1 R 

Part Hoi. Flange length Wall 
Overall Thickness Number h H I F l t* 

3-121 .015 .098 .500 Dia. .227 .020 
3·368 .024 .073 .169 .218 .238 .012 
3-304 .033 .066 .298 .240 .270 .012 
3-254*** .033 .066 .250 .280 .280 .012 
3·292 .034 .068 .135 .185 .281 .012 

3'292A*** .034 .068 .135 .185 .281 .015 
3·205 .036 .070 .166 .200 .360 .014 
3·377 .055 .070 .185 .200 .100 .015 
3-279 .056 .302 .203 .449 .301 .015 
3-177*** .063 .101 .355 .400 .500 .025 

3-378 .070 .105 .200 .235 .100 .015 
3-412 .070 .465 .175 .615 .450 .020 
3·389 .070 .365 .185 .500 .450 .015 
3-382 .071 .168 .192 .306 .437 .016 
3-212*** .079 .154 .185 .260 .125 .012 

3-148 .096 .146 .270 .320 .151 .012 
3-433 _096 .400 .270 .580 .151 .012 
3-252*** .097 .115 .239 .279 .125 .020/,012 
3-136 .100 .150 _275 .329 .273 .015 
3-337 .100 .150 .275 .329 .275 .012 

3-145 .100 .187 .277 .364 ".270 .015 
3-145A .100 .188 .278 .364 .270 .015 
3-1458 .100 .188 .278 .364 .270 .015 
3-310 .100 .199 .300 .400 .110 • .012 
3-299 _100 .200 .280 .390 .210 .012 

3-269**' .102 .197 .285 .385 .209 .012 
3-190*** .103 .114 .270 .270 .148 .018 
3-288'** .103 .266 .266 .430 .150 _015 
3-211*** .104 .140 .294 .330 .230 .012 
3-331 .106 .206 .240 .340 .604 .012 

3-249 .106 .263 .266 .424 .406 .025 
3-424 .110 .396 .240 .550 1.120 .032 
3-398 .125 .250 .375 .502 .309 .020 
3-356 .130 .318 .368 .555 .305 .020 
3-256*** .130 .192 .360 .438 .300 .020 

3-253*** .131 .145 .375 .375 .474 .012 
3-153 .131 .255 .373 .498 .311 .020 
3-240 .145 .625 .395 .875 .308 .018 
3-315 .156 .215 .406 .465 .150 .020 
3-321 .156 .312 .310 .450 .370 .015 

3-291 .156 .312 .385 .540 .370 .014 
3-327 .165 .200 .500 .535 .425 .025 
3-128*** .168 .521 .627 .968 .839 .0321.025 
3-333 .180 1.690 .609 .230 .855 .062 
3-295*** .176 .266 .290 .380 .170 .015 

3-241 .190 .440 .500 .750 .969 .020 
3-204**' .192 .255 .436 .566 .455 .030 
3-332 .194 .256 .500 .570 .340 .015 
3-246 .197 .225 .445 .480 .675 .020 
3-258 .197 .275 .562 .625 .400 .020 

3-307 .197 .571 .550 .925 .240 .020 
3-173 .198 .258 .332 .392 .656 .017/.021 
3-250 .200 .263 .360 .424 .406 .025 
3-134 .200 .263 .558 .597 .427 .023/.020 
3-134A .200 .263 .558 .597 .427 .023/.020 
3-1348 .200 .263 .558 .597 .427 .023/.020 

N NYLON 
GN NYLON 

GLASS REINFORCED 

D DELRIN 
NL NYLATRON 

Flange laminalion 
mati. Number Design Or Application 

WOw N 
1-0 GN 

CCC-CCC N Microsyl Core 
H N Microsyl Core 
F·F GN Mycrosyl Core 

F·F GN 
H N 

H·I GN 
H N Microsyl Core 

G-H N 

H·H GN 
I-I N 
H N 
H N 
1'1 N 

II-II N 
I-I N 
I-I N 
H N EE 30-31 9/64" Stack 
I-B N EE 30-31 9/64" Stack 

I-I N/GN EE 30-31 3/16" Stack 
I-Q N EE 30-31 3/16" Stack 
Q-Q N EE 30-31 3/16" Stack 
I-I GN Microsyl Core 

H-H N/GN EI-187 3/32" Stack 

I N/GN Microsyl 3/16 x .742 Stack 
F-F N 
I-I N EI-094 1/4" Stack 
I-I N 
I-G N Microsyl Core 

I-I N 
I-I 0 
I-I N 

H-H N EE 28-29 5/16" Stack 
I-I N 

xx-xx N 
I-JJ N/GN EE 28-29 114" Stack 
H-H N 
I-F N 
I-I N/GN 

I-RR GN 
0-0 N EI 187 x 5/32" Stack 

DD-EE N 
H-H N 

I-EEE N E 25 114" Short Stack 

H-H N 
I-I N 
I-I GN EI 187 114" Stack 
I-I N/GN 

I-WW N 

I-I N EI 1869/16" Stack 
I-I N 
I-I N 

0"0 N EI 187 114" Stack 
0-1 N EI 187 1/4" Stack 

FF-FF N EI 187 114" Stack 

p POlYCARBONATE (LEXAN) 

pp POLYPROPYLENE 

FL FLUOROCARBON 

Part Hole Flange 

Number h H f F 

3-191 .200 .296 .535 .670 
3-191A .200 .296 .535 .670 
3-191C .200 .296 .535 .670 
3·138 .200 .335 .535 .695 
3-338 .200 .355 .535 .695 

3-298*** .200 .355 .437 .695 
3-306 .200 .385 .535 .885 
3-283 .200 .385 .540 .720 
3-283A .200 .385 .540 .720 
3·283B .200 .385 .540 .625 

3-325 .200 .760 .450 1.000 
3-274*** .207 .406 .437 .636 
3-358. .228 .256 .557 .557 
3-284 .250 .390 .562 .718 
3-391 .258 .383 .565 .690 

3-322 .260 .450 .532 .722 
3-322A .260 .450 .532 .722 
3-224 .260 .385 .840 .967 
3-224A .260 .385 .840 .967 
3-414 .260 .508 .500 .860 

3-166 .260 .510 .785 1.070 

3- 221 *** .260 .513 .800 1.060 

3-379 .266 _515 .725 .970 

3-150**' .266 .515 .720 .970 
3-150A*** .266 .515 .720 .970 
3-362 .266 .515 .720 .970 
3-255 .266 .515 .720 .975 
3-227 _266 .391 .720 .875 

3-227A .266 .391 .720 .875 
3-116*'* .266 .630 .500 1.110 
3-175*** .312 .385 .875 .865 
3-142*** .325 .465 .710 .850 
3-142A** .325 .465 .710 .850 

3-417 .335 .640 .700 1.210 
.700 1.000 

3·]]9 .348 .510 .813 .984 
3-393 .385 .510 .986 1.100 
3-172*** .390 .662 1.050 1.302 

3-341 .435 .844 1.807 1.900 
3-242*** .448 .510 1.038 1.100 
3·192*** .453 .468 .968 1.000 
3-231 .453 .531 .969 1.062 
H28 .500 .758 1.120 1.312 

3-355 .510 .635 1.100 1.225 
3-355A .510 .635 1.100 1.225 
3-163 _510 1.020 1.170 1.800 
3-413 .525 .595 1.300 1.500 
3-442 .560 1.560 1.160 2.140 

3-329 .573 1.151 1.375 1.937 
3-370 .578 .640 1.109 1.171 
3-323 .633 .758 1.359 1.484 
3-225 .635 .755 1.205 1.343 
3-225A .635 .755 1.205 1.343 

3-104*** .635 1.015 1.370 1.750 
HOO .690 .846 1.296 1.445 
3-396 .953 1.515 2.07 7 2.640 
3-397 .953 1.515 2.07 7 2.640 

length 
Overall 

l 

.420 

.420 

.420 

.425 

.425 

.656 

.425 

.425 

.425 

.425 

1.120 
.610 
.500 

1.085 
1.120 

.675 

.675 

.706 

.706 

.500 

1.195 

1.170 

.406 

.490 

.490 

.490 

.490 

.476 

.476 

.469 
_660 
.425 
.425 

.297 

.719 

.796 
1.035 

.555 

.796 

.968 

.969 

.562 

.796 

.796 

.850 
1.350 
_500 

1.000 
.828 

1.115 
.916 
.916 

1.370 
.492 

1.188 
1.312 

Wall 
Thickness 

t * 

.028 

.025 

.025 

.020 

.022 

.020 

.025 

.030 

.025 

.025 

.025 

.030 
.020/.025 

.030 

.026 

.025 

.025 

.032 

.032 

.030 

.020/.025 
to.045** 
.028/.035 
to .068** 

.020 

.033 

.040 

.040 

.040 

.030 

.030 

_020 
.030 
.035 
.035 

.030 

.022 

.028 

.028 

.035 

.032 

.031 

.038 

.032 

.030 

.032 

.055 
.045 
.050 

.040 

.025 

.031 

.030 

.030 

.050 

.030 

.032 
.032 

Custom Coi I Forms molded in Thermoplastic. Thermosets and Fluorocarbons 

1240 See YELLOW SECTION for Local OffiCIIS, Phones 

*When two dimensions are given, 
flanges are rectangular. 

*When two dimensions are given the 
first is the core thickness and the 
second is the thickness of the 
flange. 

**Tapered flanges. 

***AII~w 3 to 4 weeks delivery. 

Flange lamination 
Mati. Number Design 

Or Application 

I-l N 
0·0 N 
H N 
I-I N EI187 11/32" Stack 

l·DDD N EI 187 11/32" Stack 

H N EI 188 
NN·NN GN EI187 3/8" Stack 

1·1 FUN/GN EI 187 3/8" Stack 
D·D N/GN EI 187 3/8" Stack 
D·D N/GN EI 1873/8" Stack 

I·ZZ·ZZ N EI 75 3/16" Stack 
QQ.QQ N Arnold AM·6 "c" Core 

H·H NiGNiPP 
1·1 N Arnold AH 246 "c" Core 
H N 

I-SS N 1314 W lamination 
I-I N 1314 W lamination 

Q.Q N 
M-M N 
I-I N 

NNN·NNN Nl Arnold AH 40 "c" Core 

NNN-NNN N Arnold AH 40 "c" Core 

I-t-I N 

1·1 N EE 24-25 112" Stack 
0-0 N EE 24-25 1/2" Stack 
I-S N 
H-H N EE 24-25 112" Stack 
I-I N EE 24-25 3/8" Stack 

Q-Q N/GN EE 24-25 3/8" Stack 

I-I N DU 124 5/8" Stack 
00-00 N E 38 5/16" Stack 

I-I N Ferro, Cube 206 F440 
WW·WW N Ferro, Cube 206 F440 

1- SSS NlGN 

I-I N F 13 112" Stack 
I-I N 
I-I N/GN 

H GN 
I-l N EI 21 7/16" Stack 
H-H N 
I-I N 
I-I N/GN 

NN-NN N 
I-M N 

KK-KK N 
Special NlGN 

I-I N 

I-AAA NiGN 
I-I N 
I-I N/GN EI 75 5/8" Stack 
1-1 N EI 6253/4" Stack 
I-l N EI 625 314" Stack 

I-I N 
I-TT GN 

1-1 GN 
H GN 

-

4 
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SECTION 2500 i4J"iij,ffiN 

TRANSFORMER STOCK BOBBINS 
SQUARE STACKS WITH STAKED LUGS 

Part 
Numer 

5·511 
5·502 
5·503 
5·508 
5·509 

WHEN 
ORDERING 

STATE 

Hole Flange 
Square Square 

h F 

.266 .875 

.390 LOOO/ .980 

.510 1.100/1.125 
.510/.635 1.100/1.125 

.635 

6) NUMBER OF LUGS REQUIRED 

Length Height 
Overall 

L H 

.476 .569 

.734 .795 

.796 .860 

.792 .858 

.921 .983 

~ 
0 BOBBIN PART NUMBER 

e LUG PART NUMBER 

e POSITION OF LUGS BY STATION (SEE 
DRAWING OF BOBBIN) 

TERMINAL LUGS FOR STAKED BOBBINS 

r-----555~ 
r~ --1 
.100 .osox i_ ~I ~ 

.lJO ~,20S..j .044 

3920 

1.J-~5SS=:j~ 
.IOO~'123 

t -..j .180 p-
6809 

r---'''O~ 

f@=rl ~ 
.OBO )( ! .100 ~ I .044 
.150 ~-..j 

3988 

U-.sss=-:1 ~ 
.123 29 ~~~) &rll. 
.---- I ~I .Oll 

! ~.41S~ 

6844 

1. Material brass pre-solder coat 
2. Lugs will withstand 6 lb. pull test 

Material 

N 
N 
N 
N 
N 

Lamination 
Number 

EE 24·25114" Stack 
EI 375 3/8" Stack 
EI 21 112" Stack 
EI 21 5/8" Stack 
EI 625 5/8" Stack 

N NYLON 

.100 -U·040 

r-'''0=;j 
E~~ L"I .044 

r·1R(l~ 

1127 

lJ4.700~ 

.081~ 
Tl "'045 oiA. 1-

~345~ 
4574 

TRANSFORMER BOBBIN FOR PRINTED CIRCUIT 
Part 

Number 

7·700 
7-701 

WHEN 
ORDERING 

STATE 

1242 

A B C 

.260 Sq. .725 .875 

.390 Sq. .975 1.125 

o BOBBIN PART NUMBER 

e LUG PART NUMBER 

D 

.720 
LOOO 

6) NUMBER OF LUGS REQUIRED 

epOSITION OF LUGS BY STATION (SEE 
DRAWING OF BOBBIN) 

E F G H 

.250 .691 .476 .725/.750 

.312 .938 .735 .975 Sq. 

Custom Coil Forms molded in Thennoplastic. Thermosets and Fluorocarbons. 

See YELLOW SECTION for Local Offices, Phones 

Lamination Available 
Number With Lug 

EE 2425 114" Stack 4574 
EI 375 3/8" Stack 4574 

MATERIAL - NYLON 

6 
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EN V I RON MEN TA L TEST 
CABINETS provide closely 
controlled atmospheres 
(temperature and R.H.) in 
spaces ranging from bench 
top chambers to walk-in 
rooms. AMINCO-AIRE fea
tures unique temperature
humidity control system 
that conditions air before 
it enters test chamber. 
Temp. and R.H. conditions 
maintained constant within 
± 3A 0 F. dry bulb and ± 
Vz % R.H. Variable cycles 
and pre-cut cams available 
to meet most MIISPECS. 
150, 300 & 450 CFM 
Models. Catalog 565-EEM. 

GENERAL PURPOSE BATH. 
Operates with oil or 
water. Circulates con
trolled - temperature 
liquids through apparatus 
such as refractometers, 
polarimeters, viscometers, 
etc. Ambient to 300°C; 
uniformity ±0.04 to 
±O.ISoC. Heavy·duty 
motorized stirrer. Adjust
able immersion shelf, 
four hanging rods. Heats 
quickly, maintains high 
operating temperature. 
Capacity: 27 gal. Bulletin 
530-EEM. 

'@ii'd,ffi1#i SECTION 2550 

EQUIPMENT FOR THE ELECTRONICS ENGINEER 

WIDE-RANGE LABORA
TORY BATH can be used 
for precisely - controlled 
constant-temperature bath 
or circulating controlled
temperature liquids through 
external apparatus. Con
tains both refrigerating 
and heating elements. Tem
perature range from _29 0 

C to +71° C with tem
perature uniformities be
tween ±.02 and :+-.08° 
C. Two models available 
with capacities of 16 and 
50 gal. Ideal for cooling 
water for low temp. vis
cometer tests, etc. Cata
log 565-EEM. 

CUTTING·OFF MACHINE 
provides an inexpensive 
substitute for expensive 
machine tools ... performs 
smooth, complex cuts in 
ceramics, stone,. quartz, 
steel and other metals. 
Especially suitable for cut
ting tubing of all kinds. 
For example, machine will 
cut 1/32-in. slices of 1V2-
in. diameter glass tubing, 
with smooth, parallel edges. 
Bulletin 2312-EEM. 

SUB·ZERO CABINET is dry
ice or liquid CO2 operated, 
priced well below mechan
ically-operated units and 
has low maintenance cost. 
Provided with observation 
window. Hand holes, sleeve 
inserts and recording 
thermometers available as 
accessories. Range: +250 
to -120° F. Cabinet 
temperature can be low
ered ambient to _100° 
F. in about 90 minutes. 
Two sizes, with work 
chambers: 24 x 24 x 24 
in.; and 18 x 16 x 20 in. 
Explosion proof models 
also. Catalog 565-EEM. 

MAGNE·GAGE measures, 
non-destructively-in 45 
seconds - metal and non
metal coatings on iron and 
steel; nickel coatings on 
magnetic base or on iron 
or steel; curved and flat 
surfaces with ± 10% ac
curacy. Non-magnetic coat
ings up to O.OSO in. thick 
on iron & steel; nickel 
coatings up to 0.001 in. 
thick on non-magnetic 
base metals; polished 
nickel coatings up to 0.002 
in. thick on iron or steel. 
Portable. Bulletin 2253-
EEM. 

OVENS - Highest quality 
ovens at the lowest price 
per cubic foot of work 
space. Wide range of mod
els includes: forced con
vection types for precise 
temperature control, mini
mum power consumption; 
high-temperature models 
for temperatures to 1000° 
F. Stainless or cold-rolled 
steel or combinations of 
both. Explosion-resistant 
fitting, explosion-proof 
motors. Catalog 565-EEM. 

AMI NCO manufactures re
lays of proven depend· 
able performance, includ· 
ing: ELECTRONIC RELAYS 
for power amplication of 
200,000,000 - reliability 
up to 5,000,000 operations; 
SUPERSENSITIVE RELAYS 
for power amplification of 
50,000 and a life xpec
tancy of 50,000,000 oper
ations (unaffected by line· 
voltage variations of 
±1O%l; POWER RELAYS, 
including mercury-plunger 
type, shatterproof, for mil· 
lions of trouble-free oper
ations. Relays; immersion 
heaters, motor-driven stir. 
rers & accessories, circu· 
lating pumps, described in 
Catalog 361-EEM. 

THERMOREGULA· 
TORS, AMINCO offers both 
bimetal and mercury ther
moregulators for precise 
control of temperature in 
either liquid or air media. 
Units available with vari
ous temp. ranges with a 
lower I imit of - 95 ° C to 
an upper limit of +538° 
C; control accuracy of up 
to ±0.005° C under opti
mum conditions. Perfor
ated protective tubes avail· 
able for all thermo-regula
tors. Vertical, horizontal or 
oblique mounting. Bulle
tins 2366 and 2370-EEM. 

C LI M A TE- LAB S provide 
controlled temp. and R.H. 
in four models offering 9-
or 3-cu. ft. test chambers, 
each with or without pro
gram control. PC models 
maintain conditions within 
±1% R.H. and ±1° F. B 
models maintain condi
tions within ±% ° F. and 
±V2%R.H. 3-PC Model 
capable of performing 
Step 7A of MIL-STD-202B, 
Method 106B, automati
cally. Variable cycles and 
precut cams for most MIL 
Specs Catalog 565-EEM. 

AMERICAN INSTRUMENT CO., INC. 
8030 Georgia Ave., Silver Spring, Maryland 20910 Phone: (301) 589-1727 

For the name of your local Aminco Sales Office, consult listing under American Instrument Co. in the YELLOW SECTION 

eem /1969 See YEllOW SECTION for Local Offices, Phones 1243 
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Environmental Test ps 
MOST COMPLETE, MOST RELIABLE LINE IN THE INDUSTRY! 

DELIVERED FROM STOCK AT PRODIlCTlON·LlNE PRICES! 
Associated Testing Laboratories, Inc., one of the coun· 
try's largest independent environmental testing facili· 
ties serving the aerospace and electronics industry, 
offers through its Manufacturing Division a complete 
line of environmental test chambers for research, pro· 
duction, reliability testing and quality control. 

and use· proven in industry after industry, as well as in 
thousands of hours of on·the·line operations at our 
own laboratories, performing tests to the most rigorous 
government specifications. Associated's environmental 
chambers are a standard line of equipment, manufac· 
tured in production quantities and delivered from stock. 
Detailed specifications, technical data and price in· 
formation are available directly from our plant or from 
your regional Associated representative. 

Originally designed for use in Associated's own testing 
laboratories, these .chambers have been time·tested 

lOW-HIGH 
TEMPERATURE 
CHAMBERS 

A complete line of chambers for mili· 
tary and commercial testing offering 
a choice of mechanical refrigeration 
or CO2 cooling • Rack, bench and 
stacking types. Sizes from 0.5 to 27 
cubic feet • Low Temperatures to 
-120' F, high temperatures to 
+500' F • Solid state controllers, 
choice of· ± % • F or ± 1,4 • F control 
stability. Adjustable high tempera, 
ture fail·safe • Wide range of options 
• Prices for CO2 chambers start at 
$335., prices for mechanically refrig· 
erated chambers start at $875. • 
Delivery From Stock . 

TEMPERATURE
HUMIDITY 
CHAMBERS 

Performance features normally found 
only in custom·built chambers, built 
in production quantities and at pro· 
duction prices • Sizes 4, 8, and 27 
cubic feet. Choice of single stage or 
cascade refrigeration. Optional CO 2 

capability. Temperature ranges from 
-100'F to +350·F. Humidity 
ranges from 20% to 95% • Forced· 
air circulation • 2·Pen 2·Cam pro· 
gramming recording controllers. Ad· 
justable high temperature fail·safe • 
Integral demineralizer • Delivery 
From Stock. 

BURN-IN 
TEST 
CHAMBERS 

Designed specifically for life and 
!Jurn·in testing of semiconductors, 
integrated circuits, and axial lead de· 
vices' Test temperatures from am· 
bient to +300'F, with choice of 
±%'F or ±1J. OF temperature con· 
trol stability. Rise time ambient to 
upper limit in 30 minutes. Printed 
circuit board trays offer maximum 
burn-in capacity on axial lead de
vices of up to 2,200 units per cham
ber • Low temperature CO2 capability 
optional. Prices for standard printed 
circuit boards and chambers available 
upon req uest. 

• Write or call for free catalog of Environmental Test Chambers and Test Equipment. 

ASSOCIATED TESTING LABORATORIES INC. 
200 Route 46, Wayne, New Jersey 07470 • Phone (201) 256-2800· TWX (710) 988·5712 

West Coast Office: 6100 Wilmington Ave., Los Angeles, Calif. 90001 • (213) 589-9196 

1244 See YELLOW SECTION for Local Offices, Phones eem /1969 
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BLUE M TEMPERATURE CONTROLLED EQUIPMENT 
FOR ELECTRONICS RESEARCH AND PRODUCTION 

FULL·RANGE TEMPERATURE/HUMIDITY CHAMBERS 

Maximum capability cabinets to perform all 
current MIL humidity tests. Dual wet and dry 
bulb POWER·O-MATIC 6()® Saturable Reactor 
Control Systems assure absolute stability 
and reliability. High speed stabilization and 
the finest control tolerances available insure 
accurate reproduction of today's test re
quirements plus the capability of meeting 
future requirements when existing stand
ards are tightened. These mechanical con
vection, horizontal air-flow units feature pro-

NEW AIR·COOLED 
TEMPERATURE/HUMIDITY 
CABINETS 

HUMIDAIRE Combination Temperature/ 
Humidity Cabinets. with independent 
wet and dry bulb POWER-O-MATIC 60. 
Saturable Reactor Control Systems pro
vide extreme accuracy from + 12°C. 
above ambient to +93°C. (±'I2°C.l. 
Use air for cooling, not costly condi· 
tioned water. Saves 30,000~1Q{),000 
gallons a year. The most reliable and 
economical chamber ever developed 
for long-term high temperature/humid
ity testing. Ideal for such steady state 
tests as MIL-202C, Method 103B-con
tinuous operation for 56 days. Four 
sizes: 1.47, 3.24, 5.5 and 10 cu. ft. 

gramming and separate monitoring recorder. 
Temperature range: -18°C. to +93°C. 
(± WC.). Meets MIL-202C, Method 106-B, 
Step 7Aj automatically performs -IO°C. dip 
without changing cams. Maintains R. H. 
±1/2%. Chamber sizes: 5.8, 11, 27, and 64 
cu. ft. 
Similar units for single steady state tests 
available. Also new, compact top loading 
cabinets with similar operating characteris
tics. 

NEW VERSA·RANGE 
REFRIGERATED 
TEST CHAMBERS 

Incomparable control accuracy, relia
bility and dependability-plus a choice 
of two versatile ranges: -100°F. to 
+400°F. and -40°F. to +200°F. 
Five chamber sizes-3 to 64 cu. ft.
for each range. POWER-O-MATIC 60 
control carefully matched with heating 
system and exclusive quality non
cycling mechanical refrigeration sys
tem for maximum efficiency and econ
omy. Rapid pull-down. Also compact 
top-opening models and chest type 
cold chambers with ranges to -40°F. 
and -120°F. 

THESE ARE ONLY EXAMPLES OF OUR COMPLETE TEMPERATURE/HUMIDITY AND REFRIGERATION CONTROL CAPABILITY 

BLUE M THERMAL SHOCK TEST CHAMBERS 
DESIGNED FOR MIL·STD·202C 

BLUE M FURNACES 
A wide variety of research and pro
duction models to suit the strictest 
needs. Box type muffle furnaces, 
Globar units - in bench and floor 
models - new tube furnace. Most 
have solid-state instrumentation for 
extremely accurate tem~erature con
trol and unmatched reliability. Tem
peratures to +3000°F. Quality ma
terials and workmanship throughout. 

eern /1969 

DUAL THERMAL 
SHOCK TEST CABINETS 

MEET METHOD 107B 
CONDITIONS A, B, C & F 

2.3 cu. ft. work chamber moves 
vertically from lower cold chamber 
to upper heat chamber as required 
by spec. Cold chamber uses CO2 or 
LN2 to reduce incoming load to 
- 55°C or - 65°C. Has solid-state 
instrumentation. Heat chamber, with 
range of +204°C (+4000 F), regu· 
lated by POWER-O·MATIC 60 Control 
for reliable, straight-line performance. 
Also available: 3 - stage Thermal 
Cycling Test Cabinets to meet Method 
102A, Preferred Conditions C & D. 
Test accomplished in one unit instead 
of two as is customary. Operation of 
both models is fully automatic-with 
reliability and accuracy to meet spec. 
easily. 

BLUE M OVENS 

All types. Mechanical and gravity ... 
batch, aging, vacuum, life - test, 
hazard - safe, gas forming, annealing. 
Simple lab models to units for Mil 
Specs. Sizes to 96 cu. ft. ... tempera
tures to + 1200°F. Most have 
patented POWER-O-MATIC 60 Control, 
others feature patented POWER-O
MATIC 70'TY) Solid-State Proportion· 
ing Control. All accessories, includ
ing programming, available. 

FOR FUll DETAILS ON THESE PRODUCTS AND FOR INFORMATION ON 
OUR COMPLETE CONTROLLED TEMPERATURE CAPABIUTY, WRITE: 

M BLUE M ENGINEERING COMPANY, A Division of Blue M Electric Company 
Corporate Headquarters: BLUE ISLAND, ILLINOIS 60406 

See YELLOW SECTION for Local Offices, Phones 1245 
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Colburn Instruments, I ne. 
A DIVISION OF PADIC, INC. 

Colburn 
environmental 
test chambers 
offer these features 
• SOLID STATE CONTROLLER provides close tolerance tem· 

perature control with adjustability to satisfy any testing 
application. 

• SOLI D STATE POWER RELAY provides electrical noise-free 
operation, increases longevity. 

Colburn close tolerance, low gradient test chambers provide 
rapid response with no overshoot of set temperature, reducing 
test time and exposure. 

Environmental 
Water Chillers 
AEROSPACE/MACHINE TOOLS 

Developed to satisfy the rigid requirements of today's space 
programs, Colburn water chillers are finding wide acceptance 
as remote cooling systems for heavy machinery such as hydrau
lic presses and plastic and rubber extruders. Temperature 
range from +40°F to +120°F. 

Mark II, a new series of sequential scanners 
for environmental test chambers that 
offers simultaneous load and read capability 
in testing two- and three-lead devices. 

These doors are designed to 
facilitate testing semiconductors. 
Up to twenty 44-pin connectors can 
be accommodated to enable 
testing of 80 diodes or 40 transistors 
at one time. Test cards with 
mounted devices are secured 
inside the chamber and are powered 
and/or monitored from outside. 

Time·Temperature Sequencers: 
Provides automatic continuous 
cycling between any two 
temperatures within the range 
of the chamber. Any time duration 
can be set for either temperature, 
indeperdent of the other. 

Customized systems ... 
Colburn Instruments welcomes all inquiries for development of 
environmental systems regarding heating, cooling or humidity 
control. 

• REMOVABLE CONTROL PACKAGE provides extreme versatil
ity of temperature control, available on Model 0640 with any 
combination of nine special features. 

• ACCESSORY EQUIPMENT provides testing flexibility, simpli
fies testing. 

Colburn 
temperature 
cond ition i ng 
units offer 

• HIGH THERMAL CAPACITY-more 
thermal work from these units than is 
typically available with temperature 
chambers of 100 cubic feet and up. 

• CLOSED LOOP CONDITIONI NG-provides control capabilities 
of extreme temperatures, saves testing time and expense. 

• SERVO FEED-BACK SIGNAL-allows conditioning unit to con
trol the temperature where it's needed, at the test specimen. 

• ACCESSORY EQUIPMENT -provides testing flexibility, sim-
plifies testing. 

Colburn close tolerance temperature conditioning units convert 
simple, inexpensive enclosures into automatically-controller! 
high/low temperature chambers. 

temperature 
humidity 
coolers 
FOR ELECTRONIC PERIPHERAL EQUIPMENT 

Ideal for controlling both temperature and humidity within 
electronic enclosures. Especially well-suited for instrumenta
tion tape recorders. Variable controller enables wide operating 
range in an ambient of 0 to 140°F. Maintains enclosures at 
68°F to 72°F; humidity at 25-35%. Accommodates 19 inch 
rack mounting. 

ENVIRONMENTAL GROUND SUPPORT 
HEATING • COOLING • HUMIDITY 

COMMERCIAL/MILITARY 

Colburn Instruments, Inc. 
354 CORAL CIRCLE, EL SEGUNDO, CALIF. 90245 
TELEPHONE (213) 772-1600 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1247 
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Charge/voltage amplifiers for shock and vibration monitoring 
CONDITIONS SIGNALS FROM PIEZOELECTRIC TRANSDUCERS FOR DRIVING TAPE AND GALVORECORD.ERS 

Popular series of signal conditioning amplifiers features individual . 
double shielded power supplies, vinyl-clad, totally enclosed case, solid 
state printed circuitry, ultra low noise levels, portability of separate units, 

Model 11 MGV-LFI 
Extended low frequency response 
(±5% down to 0.2 Hz). Same 
options as 011 series except 
"0" feature not available. LF1 
option is $50.00. 

1248 

. wider frequency range, and switchable integral charge or remote-preamp 
operation. Panel height only 5~ inches with meters. Full scale ranges of 
.1 g to 10 Kg with accelerometer sensitivities from 1 pCI g to 100 pCI g. 

Model VII MS $445.00 

Tape, meter, servo 

Galva $65.00 
Osc. $50.00 

Model llCA-2 
Remote Charge Preamp or 

Model l1PA-2 
Remote Voltage Preamp 
These two preamps op
erate with all types of 
series 11 signal con
ditioning amplifiers 
Model l1CA-2 $80.00 
Model 11 PA-2 $50.00 

Economy Model Vll series operates with either 
charge type remote preamp (l1CA-2) or voltage 
type remote preamp (llPA-2). 

Model 11 
serieswitb 
-8 option 

Export pflces 
slightly higher; 
check With factory. 

See YELLOW SECTION for Local Offices, Phones 

Basic Dllseries permits operation with 
grounded accelerometers ,whHe' eli-minating 
usual ground loop problems. Differential cir
cuitry mode 

AUTORANGER series selects best of 3 adjacent 
full scale ranges. Pilot light and dc code sig· 
nals indicate range selected. Range sequences 
of I, 3, 10. " or I, \!fQ, 10 ... or I, 
10, 100 .. are offered. Companion RANGE-
RESTORER converts tape recorded data to orig· 
inal dynamic range. 

Large Meter (21/2 inch scale) with 83/. 
panel height $20.00 

amp series compresses 1000:1 input sig
variation to 4:1 output signal variation . 

.• vV"""fMm and frequency content of output is 
same as input. When combined with companion 
DADC-5, direct measurement of transmissibility 
can be made down to 5 Hz. 

Model lIRA Rack Frame Adapter 
with six channels of Model 11 

Model 11 RA .$125.00 
Model llRA-8 $175.00 
Blank panel $7.50 

Model l1P-2 
Dual Channel 

Portable Adapter 
with 2 channels of 
Model 11 

$70.00 

eem 11969 



Complete vibration test systems 
SHAKER TABLE SYSTEM COOLING 

System Bolt Sus- SHAKER 
System Force Circle pension Frequency 
Model Sine Stroke Max_ Stiffness Weight Range 

Number Ibs. pk inches Dia. Ibs/in. Ibs. Hz Amplifier Arm. Field 

'JA 280 150 3.0 - Nil 5 dc-l000 Air Air Air 
'TA 6/250 1000 6.0 - Nil 11 dc-l000 Air Air Air 

72-7 200 1.0 4.50 225 4 5-10000 Air Air Air 
76·7 350 1.0 4.50 225 4 5-10000 Air Air Water 
340-7 350 0.5 2.25 50 2.5 5-10000 Air Air Water 
279 450 1.0 4.50 225 5.3 5·5000 Air Air Water 

'TA 161 1000 1.0 5.75 250 14 dc-2000 Air Air Air 
262 1200 1.0 5.75 250 14 5-3000 Air Air Air 
262-8 1200 1.0 8.0 400 20 5-3000 Air Air Air 
464 1700 1.0 5.75 250 14 5-3000 Air Air Air 
464-8 1700 1.0 8.0 400 20 5-3000 Air Air Air 

252 1200 1.25 8.0 600 20 5-3000 Air Air Air 
282 1400 1.25 8.0 600 20 5-3000 Air Air Air 
454 1750 1.25 8.0 600 20 5-3000 Air Air Air 
484H 2000 1.25 8.0 600 20 5-3000 Air Air Air 
484H-PH 2000 1.25 5.75 300 14 5-3000 Air Air Air 

680AAA-24 2400 1.25 8.0 600 27 5-5000 Air Air Air 
680CMA-27 2750 1.25 8.0 600 26 5·3000 Air Air Air 
687M-32 3200 1.25 8.0 600 26 5-3000 Air Air Water 

690M-45 4500 1.25 12.0 1200 34 5-3000 Air Air Air 
1590M-50 5000 1.25 12.0 1200 34 5·3000 Air Air Air 
1596M-60 6000 1.25 12.0 1200 34 5-3000 Air Air Water 

"TA 1696M-60 6000 1.25 12.0 1200 36 dc-3000 Water Air Water 

"TA1600M-80 8000 1.25 16.0 3000 90 dc-3000 Water Air Water 
*TA3200M-l00 10000 1.25 16.0 3000 90 dc-3000 Water Air Water 

Shaker and slip table on seismic base "Powered by solid state, direct coupled power amplifier with de load support. 

MULTIPLE SHAKER SYSTEMS FOR LARGE LOADS, HIGH FORCE RATINGS, OR SPECIAL APPLICATIONS ARE AVAILABLE 

Accessory instruments 
Shaker system controls and protective functions 

MULTIFUNCTION AVERAGING CONTROL 
Model MAC·6C 

Features: Phase insensitive averaging for at least 6 
inputs. Allows averaged shaker system conlrol for 
sine and random tests. Sine tests: absolute aver
age of output yields average of input magnitudes. 
Random tests: spectral density of output yields aver
age of input spectral densities • Freedom from 
detector time constant problems • DC output for 
recording. 

SERVO PROGRAMMERS 
Models SP5 and SP2 

Features: Combines functions of amplitude servo 
and vibration programmer in one instrument. Pro
grammer contains up to five program segments with 
servo controlled acceleration, velocity or displace
ment selectable for each segment (SP5) • Simplified 
closed· loop presetting of vibration levels before 
actual test is performed. Optional safety shutdown 
at pre·set level of acceleration. Solid state, plug· 
in, printed circuit construction. Analog output for 
recording levels. 

1teev- '69 

ACCELERATION CONTROL SELECTOR 
Model ACS-6 
Solid State Switching 
Features: Automatically switches to highest (or 
lowest) accelerometer for amplitude servo control 
• Up to 6 input acceleration signals. Switching 
speed continuously variable with frequency • 
Weighted switching from .01 to 10 times nominal 
acceleration. Wide dynamic range. Pilot light 
indicates controll ing channel. 

Calibration 
systems for 
accelerometers 

Piezoelectric 
accelerometers 

Sub miniature 
0.8 grams 

General purpose 
high sensitivity 

AUTOMATIC CALIBRATION SYSTEMS 
Unholtz·Dickie automatic calibration systems, based on Model 106A 
shaker automatically plot accelerometer calibration curves of charge 
or voltage sensitivity vs. frequency to any level up to 100 g and 10 
kHz. Original data is permanently plotted - eliminating operator error 
in readout and transcription. Continuous curve detects all variations, 
expansion or compression of vertical scale for optimum accuracy and 
readability of curves. One per cent accuracy of unknown accelerometer 
relative to reference. 
ABSOLUTE CALIBRATION OPTICAL SYSTEM 

Model 00·5000. New optical instrument gives digital readout 
of absolute displacement. 

For accurate vibration measurements this 021 series of shear mode types 
insure freedom from case sensitivity and lowest cross axis sensitivity. 
A range of sizes covers most applications, down to a 0.65 gram sub
miniature model. This series uses Lead liconate-Titanate crystals. Also 
available are Bismouth composition crystals for high temperatures. 

Complete information is available on 
all products. Write to Unholtz-Dickie. 

manufacturers of shaker systems, advanced instrumentation, and accelerometers 

UNHOLTZ.DICKIE CORPORATION 
3000 WHITNEY AVE. I HAMDEN. CONN. 06518 I (203) asa-sass 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1249 
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Heat exchange cooling units are useful whenever it is de
sirable to prevent runaway heat conditions. Heat is absorbed 

by a circulating coolant liquid, then exhausted into the am
bient by forced air passing through a radiator. 

CU SERIES 

Capacity 
Model Watts 

CU-500 500 

CU-1500 1500 
CU-2500 2500 
CU-5000 5000 
CU·5000S 5000 
CU-l0K 10000 
CU-l0K-S 10000 
CU-20K 20000 
CU-50K 50000 
CU-l00K 100000 

Coolant Flow 
GPM (0· Back 

Pressure) 

.3 

.5 
I 
2 
2 
2 
2 
4 

10 
20 

Back 
Input Power Suitable Pressure 
Frequency Amps Liquids" P.S.I. 

lIOv- 60 Hz 6 0 15 
24v- DC 
24v- DC 0 40 

1I0v - 60 Hz 6 J: 50 
f-

1I0v - 60 Hz 10 w 50 
II0v - 400 Hz 

I 
60 

1I0v - 60 Hz 11 50 
110v - 400 Hz ~ 60 
110v - 60 Hz 12 

I 
60 

220v - 60 Hz 12 20 
220v - 60 Hz 15 0 20 

Use this series when coolant temperatures can be allowed to 
rise above ambient. 

'Suitable liquids: Water - W. Oil - O. Ethylene Glycol with inhibitors - ETH. 
Optional Equipment Available: Flow Switch, Thermometers, Thermostat, Flow

meter, Heater and Water De~ionizer. 

RU SERIES 

Models from this series are required when coolant temperatures must 
be below ambient. Using refrigeration, they can provide temperatures 

to 0 degrees C and below, while removing up to 6800 watts of heat. 

These units are ideal for remote applications. Coolant temperatures 
are low, flow rate is steady, and the final heat sink can be in a loca
tion which will not cause overloading of air-conditioning equipment. 

Special options can provide temperature control of ± 1 degree C, 
while combinations of refrigeration and heating can hold tempera
tures at any point above ambient. 

RACK COOLER 

Model 

RU-12.5 
RU-25 
RU-50 
RU-75 
RU-100 
RU-200 

Coolant Flow 
Capacity GPM (O·Back 
Watts Pressure) 

212.5 1 
425 I 
850 1 

1,275 1 
1,700 2 
3,400 2 

RU·75 

Max. Back Operating 
Pressure Power 

P.S.I. 60 cps HP 

60 115 .5 
60 115 .5 
60 115 .7 
60 115 I 
60 115 1 
60 220 1.3 

This series is designed for air, rather than 
liquid cooling. A sealed volume of air is 
cooled by a refrigeration system and con· 
tinually re-circulated within the enclosure. 
Cool sensitive rack-mounted electronic 
equipment, or use duct work and mani
folds for extensive cooling of radar or 

other electronic control consoles and 
cabinets. 

Optional Equipment Availaule: Thermometer, Thermostat, Flow Meter, 
Hellter. 

1250 

In chart above, change model designation to RC for Rack Cooler specifica
tions, and to RUH for Refrigeration-Heating Combination shown at left. 

For specifl~ations, see chart above and 
merely substitute "RC" for "RU" in the 
Model column. 

REQUEST FREE 

APPLICATION 

BULLETIN #696: 

IIINTRODUCTION TO 

COOLING UNITSII 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

e~ 116 CHESTNUT STREET • RED BANK, NEW JERSEY· 07701 . 

IMPULSE, INC. TELEPHONE: 201-741.0404 • TWX No •. 510.237·5767 

SEE OUR OTHER PRODUCTS ON PAGES J372, 1668, J669 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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EVANS ... used on Computers ... Card Readers ... 
Tape Transports ... Transceivers ... Power 
Supply Units ... both large and small cabinetry. 
Evans Air filters are permanent. Rigid. Aluminum. 
Made to withstand the brutal abuse of military 
field conditions. Frames have mitered corners for 
smooth, close tolerance fit. Die c.ut, expanded 
aluminum grids are criss crossed and precision 
fitted into each filter. Patented Brillo Lock 
design gives more air delivery with positive 
cleaning results. 
Tolerance: ± 1/32" 
Velocity: 200 to 900 FPM 
Efficiency: 75% AFI Test 
Finishes: Available in chemical film finish to 

meet requirements of MIL-C-5541 
... M I L-F -14072 ... M I L-A-8625 

Sizes: Filter of 1/2" or 3/4" dimension. 

for Electronic Cabinet Application 

Made to a maximum area 400 sq. 
inches ... with maximum length 25" 
on one side without special bracing. 
For complete information write or call. 

LOW 
RESISTANCE FI L TER 
Special serts permit fasten
ing solidly to blower unit. 
Made for air drop equipment. 

LOUVERED FILTERS 
For outside application. Lou
vers protect filter media from 
water, ice, snow. 

The George Evans Corporation 

HEAVY DUTY UNIT 
For rugged military use. Ex
tra rigid frame made from 
.063 aluminum. 

121·37t~ Street, Mllial, Illinois 61265 
Phone 309/762-9456 

eem/1969 See YE~OW SECTION for Local Offices, Phones 1251 
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BLOWER " FAN SELECTOR 
Globe Industries offers a wide range of A.C. and 
D.C. fans and blowers for every cooling need. Many 
standard models are stocked for 24-hour delivery. 
And because Globe is the largest precision motor 
source, we can move fast to provide' en~ineered 

A.C. AND D.C. VANEAXIAL BLOWERS 
Curve No. 

1 
2 

3 
4 
5 

6 

7 

8 

9 

10 

11 

Type Dia. 
VAX-I-DC l~N 

VAX-1-AC 1W 

VAX-1.5 AC 1W 
VAX-2-MM ~ 
VAX-2-MC 2N 

Weigl1t 
1A oz. 
1.5 oz. 

4.2 oz. 
5 oz. 
5 oz. 

STAX-3-FC 3N , 1 stage 48 oz. 

STAX-3-FC 3N ,2 stage 28.6 oz. 

STAX-3-FC 3N ,3 stage 29 oz. 

VAX-3-BO 3N 

VAX-3-GN 3N 

VAX-HC 4N 

VAX-4.5-lC 4''A." 

16 oz. 
16 oz. 

2lbs. 

5~ Ibs. 

12 VAX-3-FC 3N 

, Power Source 
26 v.d.c. 
26 v.a.c., 400 cps. 
I-phase 
115 v.a.c.,400 cps 
26 v.d.c. 
200 v.a,c., 400 cps 
3-phase 
200 v.a.c., 4QO cps 
3-phase 
200 v.a.c., 400 cps 
3-phase 
200 v.a.c., 400 cps 
3-phase 
28 v.d.c. 
115 v.d.c., or 
115 v.a.c., 60 cps. 
I-phase 
200 v.a.c., 400 cps 
3-phase 
200 v.a.c., 400 cps 
3-phase 

Part No. 
19A1040 
19A1173 

19A1233 
19A907 
19A774 

19A920 

19A921 

19A922 

19A827 
19A908 

19A1348 

19A1350 

19A798 

16 
15 
10 
13 
J2 
11 

«;110 
:z: 9 

~ 8 
:z: 
U 7 z 
"i 6 

~ 5 
:::J 

~ . 
'" 0. 3 
U 
;:: 
~ 2 

'" 

0 

14 oz. 115 v.a.c., 400 cps 
3-phase «;12 

13 VAX-4.5-GR 4W 4~ Ibs. 115 v.d.c.. or 19A832 :Z: 
115 v.a.c., 60 cps ffJ 

__________________________ ~l~-p~h=as~e____________ ~ 

A.C. AND D.C. FANS 
Air volume vari~s with direction of air flow and type of enclosure. 
Curve No. Type Oia. Power Source 

14 FC 3N fan 115 v.a.c., 60 cps 
I-phase 

15 MC 4N fan 115 v.a.c., 60 cps 
I-phase 

15 FC 4N fan 115 v.a.c., 60 cps 
I-phase 

Part No. 
19A643 

19A552 

19A644 

I ... 
"'I 

~ 
f 

~ 

specials in prototype or production quantities. 
Check your needs below. Hundreds of other units 
available. Request Catalog BBL. 

GLOBE INDUSTRIES DIVISION OF TRW INC. 
2275 Stanley Ave:, Day ton, Ohio 45404, Tel: 513 222-374t 

'\ 

• 
Id 
[\!J 

\ 1 
Ir.l \ 
1\.:/ 

\' ..... 
1\ '\ 1\ ~r-.. 
I® \ [\ [-I't 

- \ ~~ 

~ ~ IGJ :\ 
, 

i"":: fT' 

~ ~ 
,"-' 

1\ N\ 
1\ 1 N 

0 10 0 0 ~ 0 '0 0'101 
AIR VOLUME-CFM 

'-
'-"'" ....... " '" , 

I~ " ~ I=' 
" 

(181' 

......... "- ~ r--... 
r-...... ............ '" ........ r--@ ....... ........ l@~ -- ......... ~ -I-- ...... ~ 

r-- -r- I"---1& FC 4W'fan 115 v.a.c., 60 cps 
I-phase 

19A645 o 
o 10 - r-. -I'"-~ 

20 30 40 50 60 70 80 90 100 120 140' 160 180 200 

17 FC 5~N fan 115 v.a.c., 60 cps 19A647 AIR VOLUME-CFM 
I-phase 

18 FC 5N fan 115 v.a.c., 60 cps 19A646 
I-phase 

A.C. AND D.C. CENTRIFUGAL BLOWERS «;I. 

Curve No. Type Dia. 
:z: 

Power Source Part No. II> ... 
19 SS IN blower ' 27 v.d.c. 19A566 153 
20 SC IN blower 115 v.a.c., 400. cps 19A565 ~ 

I-phase I ... 
21 MM I~N blower 27 v.d.c. 9A589 '" iil2 
22 MC 2N blower 115 v.a.c., 400 cps 19A518 ~ 

I-phase '" 0. 

23 II 2N blower 27 v.d.c. 3A851 !:! 
24 MC 2~N blower 115 v.a.c., 400 cps 

I-phase 
19A532 ~I 

'" 
25 FC 2N blower 115 v.a.c., 400 cps 

3-phase 
19A725 

26 YC 1W' blower 115 v.a.c., 60 cps 
I-phase 

19A1185 
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McLEAN'S 
JET SET 
THE LARGEST, 

SMARTEST, 
MOST RELIABLE 

LINE OF BLOWERS, 
FANS, AND 

COOLING EQUIPMENT 
IN THE FIELD! 

There's One For 

Every Requirementl 

Send for 1969 Catalog 

ENGINEERING LABORATORIES 

Princeton Junction, New Jersey 08550 
Phone: 609-799-0100 • TELEX: 84-3422 

PACKAGED RACK BLOWER 
Pressurizes and cools. Removes air pollu
tion. Over 100 models, up to 1000 CFM. 
Commercial. Mil-Spec. EMI Shielded. 

HEAT EXCHANGER 
Maintains cabinet at 80°F max. with 1 
KW heat dissipation. Air recirculates in 
rack and is cooled by exchanger in blower 
case. 

CENTRIFUGAL BLOWER 
Single or dual. For spot cooling or pressur· 
izing. 10 to 1000 CFM. Exhaust in any 
position. Commercial and Mil-Spec. 

EMI SHIELDED UNITS 
Cuts signal leakage either in
ward or outward in the air
stream. Cerlified to MIL-I-6181D. 

SLOT BLOWER 
Ideal for densely packed circuitry. 
Fits 31/2" panel slot_ Forces narrow 
air slot (12'/2" wide) into cabinet. 
150 CFM. Quiet. 

TEMPERATURE CONTROLLED LOUVER 
Solid-state! Fail-safe! Modulates cool 
air flow between 55-85°F. Automatic! 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

PACKAGED FAN (REVERSIBLE) 
Low cost. Minimum space. Shallow depth. 
Pressurizes or exhausts. Four models, to 
1200 CFM. Commercial. Mil-Spec. EMI 
Shielded. 

For field installations, unheated military 
huts, unattended control stations. Main
tains even 65°F with surrounding air as 
low as 10°F. 

VENTURI-MOUNTED FAN 
Rugged economy. 420 ~FM, push or pull. 
Mounts top, bottom, or side. No vibration. 
Quiet. Commercial or Mil-Spec. 

ORIFICE FAN - PANEL FAN 
Extra-low-cost cooling. Up to 550 CFM. 
Strong, quiet, vibration-free. Easy to in· 
stall. Life lubrication. 

FILTER-GRILLE PANEL 
Self-contained. Easy to install. Provide 
more exhaust louver area for improved air 
discharge. Washable filter. Standard or 
custom sizes. 

SOLID-STATE TEMPERATURE 
CONTROLLER 

Cuts audible noise level. Modulates 
blower speed! Keeps equipment oper
ating between 80-90°F. More reliable 
than air conditioning-but costs less. 

1253 
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PAA{ly_1 ·_C_'_R_" ___ :_~~_~_t:_~_~S_E----I 
MODELS 4500 and 4550 (Shaded-pole Type) 

411/16"X 4 11A6"X 11/ 2". ALL-METAL· LOW-NOISE LEVEL 
Provides "5 clmwilh less than 31.5 dB SIL* 
• All-metal precision hubs, impellers, and die-cast housings eliminate warping 

often found in plastic fans. 
• Designed for applications in wide variety of electronic apparatus, such 

as computers, laboratory and office machines, industrial and military 
communications equipment, industrial control equipment, sound systems, 
power supplies, telephone equipment, etc. 

• Designed to operate continuously at room temperature (25 0 C) for over 
100,000 hours-even at uppermost limit of 550 C, 20,000 operational 
hours, continuous duty may be expected. 

• Delivers more air at a lower noise level, yet priced under similar con
ventional plastic fans. 

• Powerful shaded-pole motor operafes with low internal heat rise
efficient inside-out design. 

• Hand-fitted proven broached dual-sleeve bearing system assures longer, 
more reliable operation. 

• Weighs just 11.4 Ibs. and is interchangeable with similar, less reliable 
4 11116" fans. 

• Operates over range of 105 to 125 VAC at dual frequency of 50/60 Hz. 
• Has Underwriters' Laboratories Inc. Yellow Card Component Recognition 

Number E41168. 

• Accessories available for use with this model include mounting brackets, 
filter, metal screen assembly, finger guard, plug and cord assembly. 

*Speech 
Interference level 

O·2~~----'-----'-----'-~--'-----'-----' 

-£ 
~.20~~--+-~~+---

a ~o 
!!!~ um 
~~ 

, -. 
-. ' 

Characteristic MODEL 4500 

Voltage 117 volts 

Frequency':' 60 Hz 

Air Flow 115 cfm 

Speed 2900 rpm 

Input Power 20 watts 

Weight 1 lb. 4 oz. 

'These models also operate at 50 Hz. 
Additional data available upon request. 

MODEL 4550 

230 volts 

60 Hz 

115 cfm 

2850 rpm 

17 watts 

1 lb. 4 oz. 

Nfl!!!! 

X 
u 
~.15~----+-~~+-~~+-----+-----~----~ 

~ij40~----~--±-~~~~~~~~~~~~ 

w 
Q: 

iii .10 
<11 

~ 
~.05~----+-----+-----+-----+-~~~~--~ 
!,! 

~ 
<11 0 40 60 80 

AIR VOLUME(CFM) 

TYPICAL PERFORMANCE CURVE 

iii 2 
>.~ 

~~ 
~b30~----~~+-~~~~--~---1--~b-~ 

~~ 
~.! '- _ /iR'io '- -Nfl25 NR"iO 

g 20 31.5 63 125 250 500 1000 2000 4000 8000 
MIDFREQUENCIES OF IriTERNATIONALOCTAVE BANDS 

IN CYCLES PER SECOND [CIS] 

NOISE LEVEL CURVE 

THESE AND A HOST OF OTHER SPECIAL APPLICATION ALL-METAL FANS ARE AVAILABLE FOR IMMEDIATE DELIVERY FROM PAMOTOR 
AND KEY DISTRIBUTORS IN THE U.S. AND CANADA. CONTACT PAMOTOR OR YOUR DISTRIBUTOR FOR MORE DATA AND PRICES. 
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PAAfJir_' _~_'_R ___ :_~~_~_t:_~_r:S_E----.. 
MODELS 4506 and 4556 (Shaded-pole Type) 
4 11/ 16"X 4"/16"X 11/ 2"- ALL-METAL -115 CFM 
8all bearing fans for 850 C 
ambient temperature operation 

• Designed for over 20,000 hours of 
operation at 85° C. 

• Low noise level of less than 37.5 dB 
SIL (Speech Interference Level). 

• Designed to meet UL requirements. 

• Offer same performance characteris
tics as Models 4500 and 4550 . 

• Standard accessories available include 
mounting brackets, filter, metal screen 
assembly, finger guard, plug and cord 
assembly. 

MODEL 4800 (Shaded-pole Type) 
4"/16"X 4"/16"x 11/ 2"- ALL-METAL - 70 CFM 

Specifically designed for noiseless 
performance • • • noise level less 
than 20 d8 SIL. 

• Designed for applications in Hi-Fi/ stereo 
equipment, TV, office copying machines, etc. 
where noiseless performance is a prime re
quirement. 

• Hand-fitted proven broached dual-sleeve 
bearing system with large oil reservoir en
sures longer, more reliable operation. 

• Designed to meet UL requirements. 

Characteristic MODEL 4800 

Voltage 115 volts 

Frequency" 60 Hz 

Air Flow 70 cfm 

Speed 1650 rpm 

Input Power 10 watts 

Weight 1 lb. 4 oz. 

*This model also operates at 50 Hz. 
Additional data available upon request. 

MODELS 4700 and 4750 (Shaded-pole Type) 
4 1/ s"{DIA.) x 11//'_ ALL-METAL - 65 CFM 

low-cost fans for 
use where venturi 
housing is not needed 

• "Bracket" models save 
space and weight when 
equipment arrangement 
serves as venturi housing. 

• Attach to heat sinks and 
reduce space requirements. 

• Designed to meet UL re
quirements. 

Characteristi c MODEL MODEL 
4700 4750 

Voltage 115 volts 220 volts 

Frequency" 60 Hz 60 Hz 

Air Flow 65 elm 55 elm 

Speed 2800 rpm 2500 rpm 

I nput Power 21 watts 19 watts 

Weight 1 lb. 1 lb. 

*These models also operate at 50 Hz. 
Additional data available upon request. 

THESE AND A HOST OF OTHER SPECIAL APPLICATION ALL-METAL FANS ARE AVAILABLE FOR IMMEDIATE DELIVERY FROM PAMOTOR 
AND KEY DISTRIBUTORS IN THE U.S. AND CANADA. CONTACT PAMOTOR OR YOUR DISTRIBUTOR FOR MORE DATA AND PRICES. 

P IJlMO.,.OR '-NI' 770 Airport Blvd, Burlingame, Cold 94070 

.. ~ Phone (475) 347·7203 • TWX 970·374·2353 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1255 



SECTION 2600 14§,iiij,ffid 

1 PAAfjir_' _O_R_' __ :'_~_~A_I~_:~_:_: --....1 
MODELS 8500 and 8550 (Shaded-pole Type) 
3 1/ s" x 3 1/ s" x 11/ 2 " • ALL-METAL • 43 CFM 
Ultra-compact ••• 1/.' thinner 
than other 31/." fans 

• Unmatched low noise level of 28.8 dB. Silo 

• Ideal for tight dimensional applications 
where performance and cost are prime con
siderations. 

• Standard mounting dimensions for EIA 3W' 
rack panels. 

• All-metal construction ensures longer life in 
various low-profile electronic equipment. 

• ULrecognition number E41168. 

TYPICAL PERFORMANCE CURVE 
.25 ,..----,-----,---,----,---,-----, 

oL-_-L_~ __ J_~~_L_L-~ 
o w ~ ~ w ~ 60 

Characteristic MODEL 8500 

Voltage 115 volts 

Frequency* 6()'Hz 

Air Flow 43 cfm 

Speed 3200 rpm 

Input 13 watts 

Weight lib. 2% oz. 

MODEL 8550 

220 volts 

60 Hz 

37 cfm 

2600 rpm 

13 watts 

1 lb. 21h oz. 

AIR VOLUME (CFM) *These models also operate at 50 Hz. Additional data available upon request. 

MODELS 7500 and 7550 (Shaded-pole Type) 
6" (DIA.) x 2" • ALL-METAL • 250 CFM 
use one to replace two or more fans 
where max. air movement is needed 
with low 40.5 dB noise level 
• High air delivery ideal for cooling large 

enclosures with high resistance to air flow. 

• New design of pressure type blades will 
sustain delivery as high as 200 cfm at .2 
inches of water back pressure. 

• UL. recognition number E41168. 

MODELS 7506/7'556, ball bearing fans 
for 850 C ambient temperature operation, 
also available. 

TYPICAL PERFORMANCE CURVE 
.50 r-~---'-----r----'---...,..-----' 

~ 
W 
I 
U 
2 .30 

w 
~ 
0 
~ .20 ~ 
w 
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0 

I '.010 I 
t"-- 2.170 ----1 

Characteristic MODEL 7500 

Voltage 115 volts 

Frequency* 60 Hz 

Air Flow 250 cfm 

Speed 3250 rpm 

Input 40 watts 

Weight 2 Ibs. llih oz. 

MODEL 7550 

220 volts 

50 Hz 

220 cfm 

2700 rpm 

36 watts 

2lbs. 11 % oz. 
0 00 100 150 

AIR VOLUME (UM I 
*These models also operate at 50 Hz. Additional data available upon request. 

THESE AND A HOST OF OTHER SPECIAL APPLICATION ALL-METAL FANS ARE AVAILABLE FOR IMMEDIATE DELIVERY FROM PAMOTOR 
AND KEY DISTRIBUTORS IN THE U.S. AND CANADA. CONTACT PAMOTOR OR YOUR DISTRIBUTOR FOR MORE DATA AND PRICES. 

P,:AMO'FOR INC 770 Airport Blvd., Burlingame, Calif. 94010 

.. ---.! Phone: (415) 347-1203 • TWX: 910-374-2353 . 
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I 
MODELS 1000A, 1100, and 1300 (Induction Type) 
4 7/ 16"X 4 7/ 16"X 131/32" • ALL-METAL • 125 CFM 
The ultimate in reliability and 
performance in a 4%" fan 

• Impedance protected for longer, more 
efficient operatian. 

• Universal 4Ya" mounting makes these 
models interchangeable with similar, less 
reliable 4 1Y16" fans. 

17.1-! I I .,'t· 1024 I '. - f.- '--'---ooj 

--1969 _I 

rGT 
~~ 

iii 

• Powerful inside-out motor is impedance 
protected. Characteristi c MODEL 1000A MODEL 1100 MODEL 1300 

• Standard accessories include mounting 
brackets, filter, metal screen assembly, 
finger guard. 

Vollage 115 vails 115 valls 115. valls 220 valls 220 valls 

Frequency 60 Hz 50 Hz 400 Hz 

• UL recognition number E41168. Air Flow 125 cfm 100 cfm 100 cfm 

MODELS 2000 and 2050 (Induction Type) 
4 7/ 16"X 4 7f16"x 131/ 32" • ALL-METAL • 130 CFM 
Highest free air. delivery 
in a4 VJ6" package 
• Hand-fitted sleeve bearings ensure re

liable performance. 

• Extremely low internal heat rise extends 
life beyond that of conventional fans. 

• Stator windings for motor are uniform, 
allowing for minimum magnetic field den
sity within the air gap. 

• Universal 4Ya" mounting. 

• UL recognition number E41168. 

• Accessories indude filter, metal screen 
assembly, finger guard, and mounting 
brackets. 

Characteristic 

Voltage 

'Frequency 

Air Flow 

4.450 

MODEL 2000 

115 volts 115 volts 

60 Hz 50 Hz 

130 cfm 116 cfm 

MODELS 3000 and 3050 (Induction Type) 
3 15/ 32"X 3 15/ 32"X 131/ 32" • ALL-METAL • 65 CFM 
Unmatched design and perfor
mance in a compact 3%" fan 

• Continuous reliable operation in a com
pact package ... dynamically balanced 
rotor. 

• Extremely low-noise level. 

• Precision hubs, impellers, and die-cast 
housings. 

• Efficient inside-out motor design. 

• UL recognition number E41168. 

Characteristic 

Voltage 

Frequency 

Air Flow 

MODEL 3000 

115 volts 115 volts 

60 Hz 50 Hz 

65 cfm 58cfm 

60 Hz 50 Hz 

125 cfm 110· cfm 

MODEL 2050 

220 volts 220 volts 

60 Hz 50 Hz 

130 cfm 116cfm 

MODEL 3050 

220 volts 220 volts 

60 Hz 50 Hz 

65cfm 58cfm 

THESE AND A HOST OF OTHER SPECIAL APPLICATION ALL-METAL FANS ARE AVAILABLE FOR IMMEDIATE DELIVERY FROMPAMOTOR 
AND KEY DISTRIBUTORS IN THE U.S. AND CANADA. CONTACT PAMOTOROR YOUR DISTRIBUTOR FOR MORE DATA AND PRICES. 

P I JIll M 0 "Oil INC 770 Airport Blvd, Burlingame, Calif. 94010 

.. • ---.! Phone· (415) 347-1203 • TWX: 910-374-2353 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1257 
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MODELS 1500 and 1550 (Shaded-pole Type) 
4 7/ 16"X 4 7/ 16"X 131/ 32". ALL-METAL.· 105 CFM 
Universal 4 Va" mounting 
for interchangeability 

• All-metal component parts are natural heat sinks, 
ensuring cooler operation. 

• Special moisture resistant finish prevents corrosion 
or deterioration under humid atmospheric condi
tions or in extreme temperature variations. 

• Long operating life without maintenance. 

• UL recognition number E41168. 

• Standard accessories include mounting brackets, 
filter, metal screen assembly, finger guard. 
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,,~ U 72 1.024 
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Characteristic MODEL 1500 

Voltage 115 volts 115 volts 

Frequency 60 Hz 50 Hz 

Air Flow 105 cfm 90 cfm 

Speed 3400 rpm 2850 rpm 

Input Power 25 watts 27 watts 

Weight 2 Ibs. 10 oz. 2 Ibs. 10 oz. 

MODELS 2500 and 2550 (Shaded-pole Type) 
4 7/ 16"X 4 7/ 16"x 131/ 32" • ALL-METAL • 115 CFM 
Low-cost design with efficient 
inside-out type motor 

• Long operating life without maintenance. 

• Universal 4%" mounting for interchange
ability. 

• 50-60 Hz operation at 115 or 220 VAC. 

• Standard accessories include mounting 
brackets, filter, metal screen assembly, 17 

finger guard. 

• UL recognition number E41168. 

TYPICAL PERFORMANCE CURVE 
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AIR Va.UME (CFM) 

Characteristic MODEL 2500 

Voltage 115 volts 115 volts 

Frequency 60 Hz 50 Hz 

AirFlow 115 cfm 95 cfm 

Speed 3400 rpm 2850 rpm 

Input Power 25 watts 27 watts 

Weight 2 Ibs. 1 oz. 2 Ibs. 1 oz. 

MODEL 1550 
.' 

220 volts 220 volts 

60 Hz 50 Hz 

105 cfm 90cfm 

3400 rpm 2850 rpm 

25 watts 27 watts 

2 Ibs. 10 oz. 2 Ibs. 10 oz. 

MODEL 2550 

220 volts 220 volts 

60 Hz 50 Hz 

115 cfm 95 cfm 

3400 rpm 2850 rpm 

25 watts 27 watts 

2 Ibs. 1 oz. 2 Ibs. 1 oz. 

THESE AND A HOST OF OTHER SPECIAL APPLICATION ALL-METAL FANS ARE AVAILABLE FOR IMMEDIATE DELIVERY FROM PAMOTOR 
AND KEY DISTRIBUTORS IN THE U.S. AND CANADA. CONTACT PAMOTOR OR YOUR DISTRIBUTOR FOR MORE DATA AND PRICES. 

1258 

P I A M 0 "OR '-HI' 770 Airport Blvd., Burlingame, Calif. 94010 

.H • --!!.! Phone: (415) 347-1203 • TWX: 910-374-2353 

See YELLOW SECTION for Local Offices, Phones eem/1969 



Morrison electronic cooling equipment 
has found a vast range of applications. 
Compact, rugged, reliable ... their 
double·duty performance in the com· 
puter, aerospace, and instrumentation 
industries is unmatched. 

TWIN CENTRIFUGAL BLOWER 
• 10-1000 CFM 
• Multi·position exhaust 
• Meets commercial and mil specs 
• For cooling or pressurization 

CABINET BLOWER 
• Pressurizes and cools 
• Up to 1000 CFM 
• Dual and single blowers 
• EMI and RFI shielded 
• Over 35 models available 
• Meets commercial and mil specs 

TANGENTIAL 
New concept in air moving ... 
assuring uniform air-flow over its 
entire length. Ultra-compact too. 

Mdiij'rt@jj SECTION 2600 

MC~I RRIS CJ N 

Morrison wants to help. Call us today. 
Or write us for free catalog data. 

TWIN PANEL BLOWER SINGLE CENTRIFUGAL BLOWER 
• Easy installation • 10·1000 CFM 
• Permanent lubrication • Multi-position exhaust 
• Suitable for high temperatures • Meets commercial and mil specs 
• Dual voltage and dual frequency • For cooling or pressurization 
• Up to 300 CFM 

• Rugged • Compact 
• All-angle mounting • Extra low-cost cooling 
• Quiet 
• Safety screens 

• Up to 150 CFM 
• Vibration free 

• Permanent lubrication • Lifetime lubrication 
• Up to 500 CFM 
• Meets commercial and mil specs 

RFI SHIELDED CABINET BLOWERS 

~ ~--

• Morrison can provide an RFI shielded 
Cabinet Blower, conforming to the best 
of current specifications on their 
line of Packaged Electronic 
Cabinet Blowers. 

• All bonding of RFI proofing components 
are under positive mechanical 
compression, including monel gasketing. 

• All applicable material and finish 
specifications for RFI proofing are 
met without sacrifice in air delivery 

TELEPHONE: In Cleveland: 216·531·1460 • In Phoenix: 602·252·0372 

Me Fl Fli 5 C N ~ Fl C C U c: T 5, I N C. Ai4/Y1oving Equiprrtunt 
General Offices 16816 S.Waterloo Rd., Cleveland, Ohio 44110 • Plants In Cleveland, Phoenix and FortWorth 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1259 



TYPE B2500 
ELECTRICAL AIR MECH. 

Type Freq. Cap. Nom. Nom. Nom. CFM@ 
Design No. CPS PlI. Volts Mfd. Amps Watts RPM 0" SP L 

82500·1 50/60 1 115 1.0 .11 10 3400 23 3.32 ----

82500·2 50/60 1 115 1.0 .12 11 3300 23 4.08 

82500·3 50/60 3 208 - .06 12 3400 21 3.44 
82500·4 400 1 115 0.5 .45 46 7500 50 3.94 

82500·5 400 1 115 .05 .3 30 5000 33 4.08 

82500·6 400 3 208 - .20 38 7500 50 3.94 

82500·7 320· 1 115 1.25 .8 80 7200 45 4.29 
1000 min L-,- 1-----3.72 ----I 

TYPE B3500 
ELECTRICAL AIR MECH. 

T,Ype Freq. Cap. Nom. Nom. Nom. CFM@ 
Des.gn No. CPS Ph. Volts Mfd. Amps Watts RPM 0" SP L 
83500·1 50/60 1 115 1.0 0.45 50 3300 85 5.19 
83500-2 50/60 1 115 2.5 0.69 72 3300 248 7.91 

83500·3 50/60 1 208 2.0 0.75 90 3200 175 6.13 
83500,4 50/60 3 208 - 0.26 75 3300 180 6.13 
83500·5 400 1 115 4.0 1.4 140 5300 140 5.57 
83500·6 400 1 115 1.0 1.5 120 3500 185 6.63 
83500·7 400 1 115 1.0 1.5 120 3500 240 7.91 
83500·8 400 3 208 - 0.85 100 3750 100 5.06 l __ ,- 1-----6.85---
83500·9 400 3 208 - 1.25 160 3750 255 7.91 

TYPE B400 
ELECTRICAL AIR MECH. 

Type Freq. Cap. Nom. Nom. Nom. CFM @ 
Design No. CPS Ph. Volts Mfd. Amps Watts RPM 0" SP L 
8400·1 50/60 1 115 1.0 0.22 25 3200 49 4.53 
8400·2 50/60 '1 115 1.0 0.5 50 3150 88 6.40 
8400·3 SO/60 3 200 - 0.2 64 3300 125 7.00 ----t-----\I-

8400·4 400 1 115 1.0 0.95 85 3600 10'0 6.28 
8400·5 400 3 208 - 0.8 110 5450 93 5.40 
8400-6 400 3 208 - 1.5 260 5650 265 7.59 
DOUBLE BLOWER 
8400·7 50/60 1 115 4.0 0.50 55 3400 115 8.00 
8400-8 50/60 3 208 - 0.45 120 3400 280 12.56 1-----6.45----001 
INVERTED 
8400-9 50/60 1 115 1.0 0.38. 40 3300 75 4.47 
8400·10 50/60 3 208 - 0.28 35 3300 75 4.47 

TYPE B4500 
ELECTRICAL AIR MECH. 

T,Ype Freq. Cap. Nom. Nom. Nom. CFM@ 
Des.gn No. CPS Ph.· Volts Mfd. Amps Watts RPM . 0" SP L 
84500·1 50/60 1 115 2.5 1.8 200 3200 290 7.97 ----

84500·2 50/60 3 208 - 1.3 215 3200 340 8.53 
84500·3 50/60 3 115 - 1.5 260 3100 390 9.03 
84500·4 50/60 3 115 - 1.8 310 2950 455 9.72 
84500·5 50/60 1 115 2.0 0.35 35 1650 150 6.41 
84500·6 50/60 1 115 4.0 0.7 75 1700 240 7.97 
84500·7 400 3 208 - 2.6 175 3700 170 5.81 1---~-8.72--__I L,= 

• SYNCHRONOUS MOTORS • INDUCTION MOTORS • P. M, GENERATORS • BRUSHLESS DC MOTORS • SERVO MOTORS 
• TACHOMETER GENERATORS • DRAG CUP MOTORS " INDUCTION GENERATORS • FANS • BLOWERS 
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TYPE 8500 
ELECTRICAL 

Type Freq. Cap. Nom. 
Design No. CPS Ph. Volts Mfd. Amps 

B500·1 50/60 1 115 4.0 1.0 --
B500·2 55/60 1 115 2.5 2.0 

B500·3 50/60 1 20B 4.0 0.6 

B500·4 50/60 1 20B 2.5 1.2 

B500·5 50/60 3 20B - O.B 

B500·6 50/60 3 20B - 1.2 

B500·7 400 3 20B - 1.25 

INVERTED 

B500·B 50/60 1 115/ 4.0 1.0 
230 

B500·9 50/60 1 115 2.0 0.30 

B500·10 50/60 3 20B - 0.6 

B500·11 400 3 20B - 2.4 

INVERTED TYPE 8600 
ELECTRICAL 

Type Freq. Cap. Nom. 
Design No. CPS Ph. Volts Mfd. Amps 

B600·1 60 1 115 2.5 2.0 

B600·2 60 1 20B 2.5 1.1 
B600·3 60 3 20B - 0.9 

B600-4 60 3 200 - 0.22 • 

AIR 

Nom. Nom. CFM @ 
Watts RPM O"SP 

120 3200 160 

220 3100 255 

125 3200 160 

220 3250 255 

110 3250 160 
190 3250 265 

220 3600 180 

110 3200 155 

30 1700 77 

95 3300 152 

190 3700 174 

AIR 

Nom. Nom. CFM @ 
Watts RPM O"SP 

210 3000 200 

210 3000 200 

300 3000 300 

56 1600 175 

MECH. 

L 

6.65 

9.16 

6.65 

9.16 

6.65 

9.16 

6.65 

5.17 

4.94 

5.17 

5.17 

MECH. 

L 

6.31 

6.31 

6.31 

4.75 

-----

L_L= 

~L 

r 
~~ L " " 

7.78-

START with type design No. *(this is not a Rotation & Blast - CCW rotation - 12 
o'clock outlet blast shown on sketch is 
standard. CCW & CW rotation and any 
of eight blasts available. Specify de
sired rotation and blast required. 

OPTIONAL ACCESSORliS 

f Flange 
part No.) 

ADD Ambient temperature - Min. and Max. 
Optional accessories you require. 
Special environmental conditions. 
For modified or custom design, send 
your specs. 

SEND to or call RC for quotation, drawing 
and part No. 

BALL BEARING STEP-UP 
BLOWERS 

NOW YOU CAN GET HIGH SPEED (8000 
RPM) WITH 60 CPS SUPPLY. 

• LONG LIFE - MIL tested and approved 
for 10,000 hrs. in extreme environments. 

SAVE SPACE - Replace large slow speed 
blowers and fans. 

QUIET - Replace geared speed in· 
creasers. 

BRUSHLESS - Replace noisy, trouble· 
some DC and universal motors. 

RC PRODUCTION MODELS QU ICKL Y 
AVAILABLE - SEND FOR DATA. 

BRUSHLESS DC BLOWERS 
IMPROVE YOUR PRODUCT 

Transistorized: No Maintenance 
Eliminates Brushes 
No Brush Dust 
Interchangeable with DC Motors 

Life: Extremely Long & Reliable· No Brushes to 
wear· Silent· Frictionless· No Arcing' Ex· 
plosion Proof. 

RFI: Reduced to Minimum. 
Low Input Power: 50% Efficient. 
Altitude: Superior at High Altitudes. 
Dielectric: Vastly Improved 
Environmental: Passes severe environmental con· 

ditions of all MIL SPECS. 

Continuous Duty: 
Speeds: Wide Selection of High Speeds attainable. 

Available with speed variation feature. 
Applications: To replace Brush Type DC Motors, 

Blowers, Fans in any Electronic Equipment. 
• In Explosive Atmosphere • Aircraft· Sub· 
marines· Space Vehicles· Powered by Solar 
Batteries. 

Motor Types: Induction Motors • Blowers • Fans. 

- Send For Data 

OUTLET l Ductclamp 

r Screen 
INLET iL Rim with Clamp 

Cone 

BLOWER CABINETS 
FOR STANDARD 19" RACKS - QUIET, 

CLEAN, FILTERED COOLING IN A 
COMPACT PACKAGE. 

Mount Quickly & ,Easily to any Standard EIA 
Notched 19" Rack. 
Also Available: 150 through BOO CFM, All Frequen· 
cies and Voltages. 

Commercial· MIL·Spec • RFI Shielded 
Mounting: Simple and fast to any standard EIA 

notched 19" Rack. 
Front Panel: ·2 Panel Styles - Recessed Models 

save 1314". Panel Space. Delivers same air as 
standard model. 

Grille: • Stainless Steel, Heavy Gauge· Attractive, 
enhances your equipment· CRS with Prime 
Coat is desired. 

Filter: • Washable· Permanent· Quickly removed 
• Easily Cleaned from front. 
Also available for 150 through BOO CFM. 

Commercial MIL Spec - RFI Shielded. 
PART NUMBER 2·3000·A·1Al 

115 vac, 50/60 cps, 1 Phase 300 CFM. 
Shaded Pole, Self·Cooled 
Sleeve Bearings 
Filter Size - 6112" x 163/," x 112" 
Front Panel, Size 7" h x 19" L 

BRUSH LESS DC BLOWERS 

ROTATING COMPONENTS DIVISION OF INSTRUMEN'f SYSTEMS CORPORATI,ON 

1560 FIFTH AVE., BAY SHORE, N. Y. 11706 
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TYPE F300 

ELECTRICAL 

Type Fieq. Cap. 
Design No. CPS P./!. Volts MId. 

F300·1 50/60 1 115 1 

F300·2 'i0/60 3 208 -

F300·3 60/400 1 115 1 

F300·4 400 1 115 1 

F300·5 400 3 200 -

TYPE F400 
ELECTRICAL 

Type Freq. Cap. 
Design No. CPS Pb. Volts MId. 

F400·1 50(60 1 115 1 

F400·2 50/60 3 208 -

F400·3 60/400 1 115 0.5 

F400·4 400 1 115 0.5 

F400·5 400 3 115 -

F400·6 400 3 200 -

TYPE F4S00 
ELECTRICAL 

Type Freq. Cap. 
Design No. CPS Ph. Volts MId. 

F4500·1 50/60 1 115 1 

F4500·2 50/60 1 115 0.5 

F4500·3 50/60 1 230 1 

F4500·4 50/60 3 115 -

F4500·S 50/60 3 208 -
F4500·6 SO/60 3 208 -

F4S00-7 60/400 1 115 1 

F4S00·8 400 1 115 1 

F4500·9 400 3 200 -

F4500·10 400 3 200 -

TYPE FSSOO 
ELECTRICAL 

Type Freq. Cap. 
Design No. CPS P.h. Volts MId. 

FSSOO·l SO/60 1 liS 1 

F5500·2 50/60 1 115 2 

F5500-3 50/60 1 115 1 

F5500·4 50/60 3 115 -
F5500-5 50/60 3 208 -

F5500-6 50/60 3 208 -
F5500·7 400 1 115 1 

F5500·8 400 3 200 -

F300 

Nom. 
Amps 

.1" 

.06 

.12/.35 

.15 

.15 

Nom. 
Amps 

0.08 

0.06 

0.24 
0.20 

0.50 

0.40 

0.22 

Nom. 
Amps 

0.08 

0.06 

0.05 

0.27 

0.06 

0.07 

0.39 
0.S7 

0.5 

0.28 

0.27 

Nom. 
Amps 

0.18 

0.5 

0.20 

0.20 

0.20 

0.06 

0.55 

0.29 

Nom. Nom. 
Watts RPM 

9 3300 

1'0 3500 

12(25 3000 

25 11000 

23 11000 

Nom. Nom. 
Watts RPM 

9 3450 

12 3450 

21 3200 
36 3700 

46 7500 

38 7500 

53 8500 

Nom. Nom. 
Watts RPM 

9 3300 

7 1700 

10 3200 

16 3500 

13 3400 

11 1750 

26 3350 
63 3500 

60 7000 

72 7100 

50 6000 

Nom. Nom. 
Watts RPM 

20 34S0 

40 3350 

23 1750 

16 34S0 

16 3450 

11 1750 

65 6400 

56 5S00 

F400 
F4500 

AIR 

CFM @ 
0" SP 

40 

32 

35 

100 

100 

AIR 

CFM @ 
0" SP 

85 

85 

80 
100 

180 

. 180 

210 

AIR 

CFM @ 
0" SP 

110 

58 

105 

120 

115 

~O 
115 
120 

240 

250 

225 

AIR 

CFM @ 
0" SP 

180 

315 

95 

180 

180 

95 

315 

290 

ME~ 

L 

3.00 

2.86 

3.00 

3.25 

2.59 

MECH. --

L 

2.91 

2.91 

3.41 

3.41 

3.41 

3.41 

MECH. 

L 

2.94 

2.94 

2.94 

3.44 

2.94 

3.44 

4.44 

4.44 

3.44 

4.44 

MECH. 

L 

3.63 

4.63 

3.63 

3.63 

3.63 

3.63 

4.88 

4.88 

.-;------ ~OHUO~~ISN~169 DIA. 
(#8 SCREWS) 

EQUAllY 
SPACED ON 
3.875 DIA. 

r- 4.25 ~ L -----. 

_____ MOUNTING 
~ 3 HOLES .193 DIA. 

____ -r---... (#8 SCREWS) EQUAllY 
SPACED ON 5.000 DIA. 

MOUNTING 
3 HOLES .193 DIA. 
(#8 SCREWS) EQUALLY 
SPACED ON 5.500 DIA. ! 

F4500 

I 

• SYNCHRONOUS MOTORS • INDUCTION MOTORS • P. M. GENERATORS • BRUSHLESS DC MOTORS • SERVO MOTORS 
• TACHOMETER GENERATORS • DRAG CUP MOTORS • INDUCTION GENERATORS • FANS • BLOWERS 
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TYPE F6S00 
ELECTRICAL 

Type Freq. Cap. Nom. Nom. 
Design No. CPS Ph. Volts Mfd. Amps Watts 

FS500·1 50/S0 1 115 1 0.21 24 

FS500·2 50/S0 1 '115 2 0.20 23 

FS500·3 50/S0 3 208 - 0.20 23 

F6500-4 50/60 3 115 - 0.22 23 

F6500-5 400 1 115 1 0.77 66 

F6500'6 400 3 208 - 0.83 75 

F6500-7 400 3 208 - 0.78 90 

TYPE F700 
ELECTRICAL 

Type Freq. Cap. Nom. Nom. 
Design No. CPS Ph. Volts Mfd. Amps Watts 

F700·1 50/60 1 115 4 0.5 58 

F700-2 50/60 1 115 4 0.5 58 

F700-3 50/60 1 115 4 1.0 90 

F7CO-4 50/60 3 208 - 0.3 40 

F700-5 50/S0 1 115 2 0.45 45 

F700-6 400 1 115 1 1.25 95 

F700-7 400 3 208 - 1.00 106 

TYPE FBOO 
ELECTRICAL 

Type Freq. Cap. Nom. Nom. 
Design No. CPS Ph. Volts Mfd. Amps Watts 

F800-1 50/S0 1 115 2 1.6 SO 
FBOO-2 50/S0 1 115 3 0.55 65 
F800-3 50/S0 1 115 4 1.0 120 

F800·4 50/S0 1 115 2.5 1.5 170 

F800-5 50/60 1 115 2 0.3 25 

FaOO-S 50/S0 1 115 2 0.3 25 

FBOO-7 50/S0 1 115 2 0.35 30 

FSOO·S 50/60 1 115 2 0.45 45 
F800·9 50/S0 3 20S - 0.6 85 

F800-10 50/S0 3 20S - 0.75 139 
FSOO-ll 400 1 115 1 1.25 95 

FSOO-12 400 1 115 1 1.2 125 

F800-13 400 3 20S - 1.0 150 

F800-14 400 3 20S - 1.S 210 

F800-1S 400 3 20B - 3.7 S80 

.. HOW TO ORDER OR INQUIRE 
START with type design No. "(this is not a part 

No.) 

ADD Air flow direction A or B. 
Ambient temperatures - Min. and Max. 
Optional accessories you require. 
Special environmental conditions. 
For modified or custom design, send your 
specs. 

SEND to or call Re for quotation, drawing and 
part No. 

F5500 
F6500 

Nom. 
RPM 

3300 

1700 

3300 

3300 

3800 

3900 

5600 

Nom. 
RPM 

3300 

3300 

3300 

3300 

1700 

3700 

3700 

Nom. 
RPM 

3300 

3300 

3300 

3300 

1700 

1700 

1700 

1700 

3300 

3300 

3800 

3800 

3800 

3800 

5600 

F700 

ROTATING COMPONENTS 

1560 F"IFTH AVE., BAY SHORE. N. Y. 117045 

AIR 

CFM @ 
I1'SP 

300 

160 

305 

305 

350 

360 

500 

AIR 

CFM @ 
I1'SP 

50D 

500 

600 

500 

250 

550 

550 

AIR 

CFM @ 
11' SP 

500 

630 

810 

1000 

260 

330 

400 

500 

800 

950 

540 

740 

780 

900 

1650 

MECH. 

L 

3.88 

3.88 

3.88 

3.88 

4.94 

4.94 

4.94 

MECH. 

L 

5.94 

5.94 

-~ 
5.00 

5.00 

5.75 

5.10 

MECH. 

L 
S.25 

S.25 

6.75 

7.8S 

4.S9 

4.S9 

4.S9 

4.S9 

S.75 

S.75 

S.25 

S.75 

S.75 

7.88 

7.88 

/MOUNTING 
/ 8 HOLES .15S DIA. 

EQUALLY SPACED 
ON 8.00 DIA. 

. MOUNTING 
/8 HOLES .IS0 DIA. 

.,/ EQUALLY SPACED 
___ --.-~ ON 9.S87 DIA. 

OPTIONAL ACCESSORIES 

• Front Screen Guard 

• Rear Finger Guard· 

• Vibration Isolators 

F800 

AIRFLOW 
"-A 
....8 

DIVISION OF INSTRUMENT SYSTEMS CORPORATION 

·1I16"666.slioo - TWX 1116-666-7047 
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The Skipper Fan signals the best in 
really economical cooling for computers, 
office copying equipment, transmitters 
- all commercial applications requiring 
100 cfm of cool air. 

It incorporates high quality, precision 
design and the LOWEST COST. And that's 
not all. It is designed to SAVE in installa
tion expense - requiring no mounting 
nuts or bolts - no bolt holes to drill. 
Consider these features: 

• Requires no mounting nuts or bolts. 
• 100 cfm. 
• Quiet - just 38 db SIL. 
• Thin - only 1-13/16". 
• Small diameter 5-3/16". 
• Lightweight - 14 oz. 
• Reversible air direction (using op

tional plate part no. 19561-2). 
• Designed to operate in temperatures 

up to 140°F (60°C). 
• Designed to meet UL specifications. 
• Complete accessories. 

WEIGHT 14 OUNCES 

For Further Information Request Catalog Sheet E·2775 

.lEI 
INCORPORATED 
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L 1 
o 20 40 60 120 

AIR VOLUME - CFM 

The Muffin Fan is the most reliable 
commercial tubeaxial fan available. The 
Muffin Fan can be expected, with a 90% 
survival rate, to operate up to 10 years 
at room temperature. Installed in equip
ment, it minimizes component derating, 
increases the life expectancy of the 
equipment and assures top performance. 
Ultra-long-life bearings are precisely 
aligned for vibration-free operation. En
capsulated motor winding adds years 
to life of unit. Molded in bus-bar motor 
leads. Completely integrated design of 
motor, blades, optional venturi, grille 
and filter in a performance matched as
sembly. The Muffin Fan is designed for 
115 VAC, 50-60 Hz, 1 Phase applications. 
Models for 230 VAC are also available. 
It has UL yellow card component recog
nition. File No. E-31293. 

WEIGHT 1.0 POUND 

MOUNTING HOLE DIMENSIONS 4.125" 

T 

4.125 
. (TYP.)· -

.. ..L 

I 

4.687 SQUARE 

For Further Information Request Catalog Sheet E 2820 

WOODSTOCK, 

NEW VORK 1249B 
TEL: 914 679-2401 

PACIFIC DIVISION 1912 WEST BURBANK BOULEVARD, BURBANK_ CALIFORNIA 91506 

TEL: 213 849-7871 

See YELLOW SECTION for Local Offices, Phones eem 11969 
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(Sentinel, Muffin, Whisper, 
and Centaur Fans 

AVAILABLE IN 4 VERSIONS 

"SKELETON FAN" 
Consists of a motor-driven 
propeller with 4 mounting 
Drms containing molded-in 
leads. It can be mounted as 
an air-stirring device among 
hot components or can be 
mounted in a round, sharp
edged or bellmouth aper· 
ture in the equipment en· 
closure. 

"GRILLE FAN" 
The "GRILLE FAN" results 
from the addition of the 
GRILLE and M 0 U N TIN G 
CLIPS to the "VENTURI 
FAN". The "VENTURI FAN" 
may be mounted against 'he 
inside surface of the equip
ment enclosure and the 
g rille snapped into place 
from the outside. ne grille 
is an "advanced aerodynamic 
design which minimizes the 
accumulation of lint. and 
dust, and keeps the. acousti
cal noise level to the min
imum while insuring max
imum airflow. 

''VENTURI FAN" 
An assembly of the "SKELE
TON FAN" mounted in a 
4.68" square molded plastic 
VENTURI BLOCK only 1.50" 
thick .. May be used in either 
a round or square opening 
in an equipment panel. 
Mounting holes are provided 
on both upstream and down
stream sides to permit the 
fan to push or pull air. It 
may also be used with the 
MOUNTING CLIPS described 
in this folder. 

"FILTER FAN" 
A complete cooling package 
consisting of matched fan 
and filter for maximum effi
ciency. The FILTER BOX locks 
in place between the GRILLE 
FRAME and the "VENTURI 
FAN" adding less· tha.n .75" 
to over-all depth. This unit 
completely eliminates guess 
work and risks involved in 
unmatched fan/filter assem
blies. FILTER BOX, GRILLE 
and MOUNTING CLIPS are 
also available as separate 
accessories for ex i 5 tin 9 
"VENTURI ·FAN" installalions. 

Accessory Items For 
Sentinel, Muffin, Whisper and Centaur Fans. 

Mounting Clips No. 13996 (Set) 

Spiral Grille No. 16238 
Filter Assembly No. 15449 

Filtercoat No. 18440 
Finger Guard No. 20132-2 
Plug & Cord Assembly No. 16415 

Sentinel. FAN 

.30 

.... a:: .25 
"'~ 

~; .20 

::~ .15 

5~ .10 
t;~ 

.05 

® 

fIIOTOR SERIES 747 

60 Hz 

tl 50 Hz 

20 40 60 80 100 120 
AIR VOLUME-CfM 

The Sentinel Fan has retained the high 
air performance, versatility, compact de
sign and low noise level of the Muffin 
Fan but is designed for the more "rug
ged" application where the ambient tem
perature is higher. It is also for the cus
tomer that requires long, trouble free 
life without the requirement for main
tenance. The Sentinel Fan may be used 
in a maximum ambient of 100°C and 
will withstand greater shock and vibra
tion than the Muffin Fan was designed 
for. To achieve this design criterion the 
Sentinel Fan incorporates a glass-filled 
phenolic venturi block, an encapsulated 
stator, stainless steel ball bearings and 
an aluminum heat sink which draws 
heat from the windings to provide a cool 
running motor. The Sentinel Fan was de
signed to meet U.L. approval and has 
been satisfactorily qualified to MIL-E-
4970A. The Sentinel Fan is designed for 
115 VAC, 50-60 Hz, 1 Phase applications. 
Models for 230 VAC are also available. 

WEIGHT 1.0 POUND 

MOUNTING HOLE DIMENSIONS 4.125" 

T 

1.510 

for further Information Request Catalog Sheet E·2810. 
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SPARTAN FAN 
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Delivers 110 CFM free delivery for 
military applications. Dimensions of 
41J{6" square by 1~" in depth make this 
fan dimensionally interchangeable with 
the Muffin Fan. Powered by a multi-slot, 
double-shielded, ball bearing induction 
motor which is lubricated for life at a 
maximum ambient of 100°e. Electrical 
connection is made by means of 12" 
leads'. The Spartan Fan is designed for 
115 VAC, 50-60 Hz, 1 Phase and 400 
Hz, 1 Phase and 400 Hz, 3 Phase. The 
Type "R" version contains round mount
ing rims for use with standard motor 
mounting clamps. The air-flow direction 
maY" be reversed by turning fan end-for
end. The Venturi Ring, spiders and hub 
are a single aluminum casting suitable 
for shock and vibration requirements. 
The Spartan Fan meets applicable mili
tary specifications for ground and ship
board use. 

OPTIONAL 
ACCESSORIES: 

Terminal Block. 
"Synclamps" for Clamping Rim MIg. ParI 
#109074·337. (3 Required Per Fan). 
IIRever·Synclamps" for Clamping Rim Mtg. 
ParI #309074. (3 Required Per Fan). 

WEIGHT 1.0 POUND 
MOUNTING HOLE DIMENSIONS 4.125" 

Typo "5" 

For FUrther Informat,on Request Catalog Sheet E·2802. 

.lEI 
INCORPORATED 

CENTAUR ® FAN 

Available 
in 4 Versions 
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20 40 60 80 100 120 
AIR VOLUME - CFM 

New aerodynamic principles by Ro
tron permit the new Centaur to achieve 
greater aerodynamic efficiencies than 
ever before from axial flow fans - and 
with low acoustical disturbance and 
compact size. 

The Centaur with its computer de
signed five-bladed impeller molded of 
high impact polycarbonate is precisely 
matched to a powerful shaded pole 
motor - available with either oil-impreg
nated sleeve bearings or precision ball 
bearings lubricated for life. The recom
mended operating ambient temperature 
is - 40°C to +55°C with sleeve bear
ings, and - 40°C to +72°C with ball 
bearings. The motor is mounted to a 
spider of die cast aluminum which is in 
turn assembled to a venturi of high tem
perature resistant black phenolic. 

The Centaur will deliver 120 cfm of 
air, free delivery operating at 115 volts, 
60 Hz, or 100 cfm free delivery at 230 
volts, 50 Hz making it possible for the 
design engineer to select a fan to deliver 
the same cfm on European power sources 
as Muffin fans or Sentinel fans at 60 Hz 
power used in the U.S.A. 

The Centaur is designed to be physi
cally interchangeable with the Muffin 
fan or the Sentinel fan. 

WEIGHT 1.0 POUND 

MOUNTING HOLE DIMENSIONS 4.125" 

1.510 

For Further Information Request Catalog Sheet [2850 

WOODSTOCK, 

NEW YORK 12498 
TEL: 914 679·2401 
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MARK I 
Available in 4 

Versions 

AIR VOLUME - CFM 

Breathing 55 cubic feet of cool air 
over, under and around every heat
generating component, the Whisper Fan 
improves performance of hi-fi equip
ment, radio-TV receivers and O.E.M. 
equipments by minimizing drift due to 
temperature change within the enclosure. 
So quiet you have to feel the breeze to 
know it's going. Only 18 db SIL. Also 
supplied as Whisper Fan Kit complete 
with special mounting, hardware, plug 
and cord for electrical connections and 
detailed instructions. Whisper Fan is de
signed for 115 VAC only, 50-60 Hz, 1 
Phase. 

WEIGHT 1.0 POUND 

Mounting hole dimensions 4.125" 

For Further 'nformat,on Request Catalog Sheet E-2801 
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AIR VOLUME - CFM 

The Sprite fan has been designed es
pecially for commercial cooling appli
cations in low-profile electronic equip
ment, where size and reliable LOW COST 
performance are the important require
ments. 

It is only 3-1/8" square, still, this rug
ged little fan with its nine-bladed pro
peller delivers 35 cfm - tailored to pro
duce high pressure at the ranges ap
proaching free delivery. (See Curve) 

Review these important features: 

o Small - only 3-1/8" square. 
o Peppy - delivers 35 cfm. 
o Reversible air flow - Simply turn 

fan end-for-end. 
o Impedance protected. 
o Designed to meet UL requirements. 
o Designed to operate in temperatures 

up to 140°F (60°C). 
o Quiet - only 35 db SIL. 
o Long life - up to five years. 

WEIGHT 14 OUNCES 

For Further Information Request Catalog Sheet E-2760 
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SECTION 2600 U§oiiijiffid 

.~EATt-IE~® FAN For Further InformatIon Request Catalog Sheet [·3001 
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. AIR VOLUME - CFM 

. The Feather Fan delivers 270 CFM for flushing computer consoles, power sup
plies, heat exchangers and electronic control equipment that can spare little room 
for a cooling device. The fan's depth dimension of only 2.1%2" x 7" diameter imposes 
little space displacement on the system to be cooled. The. Feather Fan is constructed 
.of high-impact polycarbonate plastic which is resistant to extreme temperatures and 
boasts outstanding dimensional stability. The fan .is powered by multi-slot induction 
motor that incorporates prelubricatedstainless steel ball bearings for an ambient 
temperature range of - 55°C to + 65°C. 115 VAC, 50-60 Hz, 1 phase. A capaci
tor is provided which is mounted on the fan venturi. The electrical connection 
is made to tinned brass terminals and a mating plug and cord is available. The fan 

...... 
WEIGHT 1.5 POUNDS 

is provided with clamping rims for easy mounting 
and the airflow is reversible by turning the fan 
end -for- end. A matched filter box #12411 0 
which is permanent, nonloading and washable 
is optional as are fan guards. 

OPTIONAL ACCESSORIES, 
. Rim Guard #14559. 

Panel Guard #14651. 
Plug & Cord #16398 . 
Filter Box #124110 . 

Mounting Clamp =:-16410 
(3 required per fan). 
Panel Mount Guard Clip #14611 
(3 required per guard). 
Rotron Filtercoat #18440. 

SAUCER" FAN For Further InformatIon Request Catalog Sheel [3000 
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The Saucer Fan is ideally suitable for integration into modern electronic pack
ages requiring 270 CFM of cooling air. Its axial length or thickness is strictly limited 
to the minimum measurement required by a highly efficient propeller, with no fur
ther space sacrificed for the driving motor. In other words, "It is all. fan". Airflow 
is reversible by turning the fan end-for-end. Clamping rims at each end of venturi 
provide easy mounting. Electrical connections are made to a compact terminal block. 
The Saucer Fan meets applicable military 
specifications for ground equipment. 

MOTOR 

I 
ELECTRICAL 

Cap. 

AIR 

watts at Line 
A 400 Hz version is also available. Series Valts Hz RPM Free CFM Mid. Delivery Amps. 

65405 tiS I 400 - 3600 26 0.25 310 

~ 200 3 400 - 3580 25 0.13 310 

'34015- 115 1 50·60 2.0 3300 26 0.23 270 

544JS 200 3 50-60 - 3300 24 0.10 270 

559D8 115 1 50-60 2.0 1680 10.5 0.10 140 

OPTIONAL ACCESSORIES: 
Flush Mount Guard #14651, Rim Mount Guard #14559, Clip #14611. 

(For mounting flush mount guard) 
"Synclamps'" for clamping rim mounting part #109074·337 (3 reo 

quired per fan) 
"Rever·Synclamps" for clamping rim mounting part #309074 (3 reo 

quired per fan) 
WEIGHT 1.6 POUNDS Filter Box #121802 • 

1 
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AIR VOLUME - CFM 

For Further Inform4ltlon Request Catalog Sheet £-3002 

The Dolphin is designed for lOW BUDGET applications where 
its application requirements are not as demanding. The Dolphin is 
21%2" by 7" diameter and delivers 265 CFM at free delivery. It is 
powered by a .multislot induction motor rotating on oil impregnated 
sleeve bearings rated for ambient temperatures not exceeding 65°C. 
Motors are available for 115 V, 60 Hz, 1 phase and 230 V, 60 Hz, 
1 phase operation. 

A capacitor can be provided neatly mounted on the venturi. 
The Dolphin is manufactured with high-impact polycarbonate plastic 
which is universally recognized for its dimensional stability. The 
Dolphin is provided with clamping rims for easy mounting and t~e 
airflow is reversible by turning the fan end-for-end. 

OPTIONAL ACCESSORI[S, 
Rim Guard #14559. 
Panel Guard #14651. 
Plug & Cord #16398. 
Filter Box #124110. 

Mounting Clamp ~16410 
(3 required per fan). 
Panel Mount Guard Clip #14611 
(3 required per guard). 
Rotron FiI!e«oa! :<18440. 

WEIGHT 1.5 POUNDS 
lEI WOODSTOCK, ROTRON -------------------------------N-E--VW--Y-O--R-K--'-2-4-g-a 
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WEIGHT 5 POUNDS 
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'4§.ijij,ffid SECTION 2600 
for further Informallon Request Catalog Sheet M·8000. 

The Tarzan fan brings an entirely new concept of air moving device 
versatility to the science of electronic cooling - CENTRIFUGAL BLOWER 
PERFORMANCE IN A COMPAq AXIAL FLOW FAN. This unique Rotron 
aerodynamic design (patent appli~d for) develops much greater pressure 
than comparably sized axial flow fans. 

Its straight line performance curve permits the packaging engineer 
to realize full potential from the Tarzan at any point along the curve with 
no instability normally found in a curve of an axial flow fan. 

When considering a squirrel cage centrifugal blower to deliver 175 
cfm at 1/2" water static pressure - CONSIDER A TARZAN FIRST - SAVE 
SPACE - eliminate discharge diffusers. 

More feotures: 

• Long maintenance free life. 

• Economically priced. 
• Reversible air flow - Simply turn 

fan end-for-end. 

• Ball bearings - lubricated for life. 

• 115 VAC, 50/60 Hz. 

• 230 VAC, 50/60 Hz. 

a 50 100 150 200 250 300 ~ .• %" J Optional accessories: 
AIR VOLUME - CFM 

• Plug and Cord #17555. 

• Filter Box #20990. 

• Finger Guard #21196-2 . 

• Caravel' FAN for further Information Request Catalog Sheet E·3050 

The Caravel Fan delivers an air volume of 575 CFM while holding 
a narrow depth dimension of only 3V2" x 10" diameter. This high per
formance and compact design makes it ideal for flushing large racks and 
cabinets. The fan may be mounted directly to a panel or cabinet wall 
using the holes located around the circumference of the venturi. Airflow 
may be reversed by turning the fan end-for-end. The motor is sealed 
and is provided with ball bearings for long, quiet life. No maintenance 
is required. The electrical connection is made to a terminal block and a 
mating plug and cord is optional. The Caravel is suitable for the most 
rugged commercial applications where the cabinet temperature does not 
exceed 140°F. Thermal protection for the motor, designed to meet Ul 
approval, is available on special order. 

WEIGHT 4.3· POUNDS 

eem/1969 

CARAVEL TYPE CHART 
TYPE VAC PHASE Hz CfM 

CL2T 115 1 50/60 575 

Cl3T 230 1 50/60 575 

OPTIONAL ACCESSORIES, Screen Guard #19694 
Plug & Cord #17555 

AIR VOLUME - CFM 8 MOUNTING HOLES .180 OIA. 
EQUAllY SPACED ON 9.688 :±.010 011\. 

(BOTH FLANGES) 

IWI .WOODSTOC~ ROTRON ---------------------------------------N-E-VW--V~O-R-K~'-2-4-9-a~ 
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SECTION 2600 i4§.iidIM. 
PROPiMAX' 2 For Further Information Request Catalog Sheet E-2900 

WEIGHT 6.5 OUNCES 

. The PROPIMAX-2 is ideal for 400 Hz airborne and missile applications where high shaft 
speeds are mandatary .. to obtain maximum air performance in a minimum of space. Selection from 
constant speed or high altitude varying speed "Altivar"Ql' motors, which change shaft speed directly 
with altitude. A SO-60 Hz design is als.o· available. The units are lubricated for a maximum am
bient temperature of 12SoC and will have a life expectancy of 2000 hours of continuous duiyiil. an 

. ambient atmosphere of 14.7 psia and 72°C. For fan life specifications for motor series 366ZS conta.d 
factory, The airflow is reversible by turning venturi ring end-far-end. There are· clamping rims at 
each end of venturi for' quick mounting. A single.llirminal block for all electrical connections. Meets 
applicable military specifications. . 

.4. r-.....,.,-"T'"""-.,.-...... ---. 

="' 3. ::.$ "'. il!; 2. 
uti 
Iii'" t;~ I. 

0 25 50 75 100 125 

AIR YOlUIIE - eN 

MOTOR ELECTRICAL '-IR 

=: Cap. Full Line Max. Seriel Volts .. Hz RPM watt 
f Mfd. Laad Amps. 

606NS 11S 1 S0-60 1.0 3100 7.0 0.06 

366ZS 11S 1 400 0.7S 21000 41.0 0.37 

464ZS 11S 1 400 O.IS 11000 10 0.10 

367JS 200 3 400 - 20500 34 0.13 

41SZS" 11S. 1 400 O.IS 12300 IS O.IS 

39SJS" 200 3 400 - 12S00 IS 0.10 

704WS 200 3 400 - 11500 17 0.12 

"Alt,var 

OPTIONAL ACCESSORIES, "Synclamps" for Clamping Rim Mig. 
#109074-337. (3 Requirea Per fan). 
IIRever-Synclamps" for Clamping Rim 
Part #309074. (3 Required Per fan) 

CFM 

17 

122 . 

62 

US 

67 

65 

65 

Pari 

Mig. 

PROPIMAx-a & aa For FUrther Information Request Catalog Sheet E-2901. 

y.'EIGHT 15.2 OUNCES 

OPTIONAL ACCESSORIES, 

The PROPIMAX 3 and 38 will deliver up to 220 CFM free delivery and will work against high 
air impedance. It is ideal for cooling small airborne systems which must place maximum emphasis 
on size and weight. This means heavy component., density wi·th large heat loads and high air im
pedanc~ in relation to the envelope dimensions of the system. The PROPIMAX 3 has a two bladed 
propelle~ and is powered by a constant speed 400 Hz mo'toroper'ating at 22,000 RPM. The PROPI
MAX 3 . will deliver large volumes of air against relatively high static pressures. The PROPIMAX 38 
is provided with a four bladed propeller for operqtionat speeds of 12,000 RPM or less on 400 Hz. 
The PROPIMAX 38 will deliver large volumes of air against lower static pressure levels. The PROPI
MAX. 38 offers a choice of a constant speed 1 J ,000 RPM design and high altitude, variable speed 
"AlTlVAR"1' motors which change speed directly with altitude. There is also a 50-60 Hz design 
available. 

The units are lubricated for a maximum ambient temperature of 125°C and will have a life ex
pectancy of 2,000 hours of continuous duty in an ambient atmosphere of 14.7 psia and 72°C. For 

. more stringent duty conditions fan life specifications must be individually defined. Airflow is re-
,IOPlIUX 3 versible by turning fan end-far-end. There are clamping rims at each end of the 

venturi for quick mounting. A single terminal block fo~ all electrical connections. 
Meets applicable military specifications . ... ", 6, ~+-++-+-+---i 

",,,, 

:; 5. ~~++-+-+---; 
::.... 4.1»>~'+-+-+-+---; 

PROPIMAX 3 

MOTOR ELECTRICAL AIR 
... 0 

Cap. Full line Max. Series Volts Phase Hz RPM watt Mid. Load Amps. CfM 

409ZS 115 1 400 2.5 22,500 100 1.0 220 

D 
341JS 200 3 400 - 22,500 SO 0.3 220 

AIR VOLUME - CFM PROPIMAX 31 

MOTOR ELECTRICAL AIR 

Cap. Full Line Max. Series Volts Phase Hz RPM Watt Mid. Load Amps. CFM 

763lS 115 1 60 0.5 3,450 10.S 0.12 5S 

7540S 115 1 400 2.0 11,100 60 0.6 190 
".synclamps" for Clamping Rim Mig. Pari 718ZS 115 1 400 0.25 7,400 25.5 0.3 125 
tt,le~~~?:;~~ram~s,~e~r'r~~.~~~n:aWim MIg, 400ZS" 115 1 400 0.5 6,250 
ParI #309074,. (3 Required Per fan) 

473JS 200 3 400 11,000 

1270· 

-
3S7JS' 200 3 400 - 8,300 

50 2,400 
S05ZS 115 1 60 0.25 3,100 

400 3,300 

• Altivar lEI WOODSTOCK. ROTRON ----------------------~------~---------N-E--VV--Y-O--R-K--I-2-4-9~a 
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35 0.3 110 

64 0.26 190 

67 0.3 190 

24 0.24 40 
21.5 0.23 52 
22 0.21 57 
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'MU'ti'''. SECTION 2600 
VANEAXIAL FANS 

Vaneaxial fans are usually employed in high componen,' density assemblies which require high performance under relatively high air 
impedance and at the same time offer minimum space for the cooling device. Vaneaxial fans in this group offer exceptional reliability under 
extreme operating oonditions. These fans are gene-rally of high frequency (400 Hz) power designs with resulting extremely high motor rpm. 
Tnis speed provides the excellent pressure building abilities within their small physical size. They can also be supplied with 50-60 Hz molors_ 
Models with Altivar motors are available for high altitude use in aircraft and unmanned high atmosphere vehicles. 

AXIMAX'" 1 For Further Information Request Catalog Sheet F-3100. 

Th .. smallest and lightest of a family of miniature, high frequency fans for use in tightly packaged 
airborne "black boxes" where size and weight must be held to an absolute minimum, where reliability 
is critical and where high heat loads must be dissipated with cooling air. The Aximax 1 will answer 
all of these requirements while overcoming considerable air resistance. It will deliver 17 CFM at 1" 
w.g. Mounting is by Clamping rims. 

The Aximax 1 is available for both pressurized and non-pressurized applications and is built for 
single-phase or three-phase operations, and meets applicable military specifications. 

A 50-60 Hz motor is available. 

Weight 4 ounces. 
MOTOR ELECTRICAL 

Voltl ~ Clp. Full lin. Slrlll Hz RPM Watt 
M'd. Load Amps. 

606NS 115 1 50·60 1.0 3200 7 0.06 

623YS 115 1 400 0.25 227S0 16 0.15 

367JS 200 3 400 - 22500 17 0.1 

464YS 115 1 400 0.15 11400 8 0.09 

OPTIONAL ACCESSORIES: Altivar Motor. 
"Synclamps" for Clamping Rim Mtg. Part 
#l()9074·337. (3 ReqUired Per Fan). 
"Rever·Synclamps" for Clamping Rim Mtg. 
Part #309074. (3 Required Per Fan) 

AIR 

Mil. MOll. 
S.P. It 

e'M o Del. 

2.6 0.03 

22 1.5 

22 1.5 

11 0.4 

AX I MAX 2 For Further Information Request Catalog Sheet F-3200. 

Air delivery of 60 CFM, free delivery, is provided from a fan 2" in diameter by 1.5" axial length. 
The Aximax 2 is designed for maximum cooling against high static pressures with 0 minimum space 
and weight 1055. It is available from a choice of constant speed or variable speed motor designs for 
low or high ambient densities. The Aximax 2 can 'be supplied with clamping rim mounting and elec
trical connection to a compact terminal block or as shown in the sketch. It meets applicable military 
specificatians. A 50-60 Hz motor is also available. 

Weight: 4_5 OZS. 

3 MOUNTING HOLES, .166" OIA., 
EQUAllV SPACED ON 2.312" DIA. 

MOTOR 

Series 

606NS 

368VS 

367JS 

464YS 

41SVS· 

395JS· 

414YS" 

398JS** 

G 

Volts i H. 

liS 1 50·60 

liS 1 400 

200 3 400 

115 1 400 

liS 1 400 

200 3 400 

liS 1 400 

200 3 400 

HECTRICAL AIR 

cap. Full Line Mal. MOll. 
RPM Watt S.P. at 

M'd. Load AmDs. e'M o Del. 

1.0 3150 7.0 0.06 8 0.08 

0.5 20000 '38 0.33 58 2.8 

- 20500 34 0.13 60 3.0 

0.15 11000 10 0.10 30 0.9 

0.15 11000 18 0.2 32 1.0 

- 11000 18 0.1 32 1.0 

0.25 19500 14 0.14 30 2.5 

- 20500 12 0.06 32 2.8 

OPTIONAL ACCESSORIES: 

Ailivar Motor, Clamping Rim MountlOg. 

AXIMAX S For Further Information Request Catalog Sheet F·3300. 

eem /1969 

The Rotron Aximax 3 vaneaxial fan is specifically designed for high frequency cooling applications 
where high air deliveries aga'inst high static pressures are to be obtained in a minimum of space, 
therefore requiring high shaft speed. For airborne equipment, including missiles, the features of the 
fan will be found particularly attractive. Selection con be made from constant speed motors or vary
ing speed motors for low ambient densities. Airflow is reversible by turning fan end for end_ The 
Aximax 3 is mounted by clamping rims. It meets 
most applicable military specifications. 

A 50-60 Hz mot"r is also available. 

Weight: 14 ozs. 

-l1lf----tH-- - 3.1., 

MOtOR HECTRICAL 

Series Volts ii 
;f 

Hz cap. 
Mid. RPM 

S99NS liS 1 50·60 0.5 3500 

34IJS 200 3 400 - 22000 

422DS liS 1 400 1.0 11300 

S28VS liS 1 400 2.0 22500 -. 
473JS 200 3 400 - 11800 

387JS· 200 3 400 - 13900 

400YS· 115 1 400 0.5 11000 

50 3200 5S8YS liS 1 60 0.25 
4500 400 

OPTIONAL ACCESSORIES: Altivar Motor. 

Full Line Watt 
Load Amps. 

3.5 0.03 

126 0.41 

21 0.26 

130 1.2 

25 0.22 

56 0.25 

35 0.30 

14 0.15 
17 0.16 

",' MAX. ba,.r ';rg~~a7~~i;'/o(3 ~I:~~:~~ pReir;n Fa~~~' Part 
"Rever·Synclamps:' for Clamping Rim Mtg. 
Part #309074. (3 ReqUired Per Fan) 

IIlI WOODSTOCK, ROTRON ------------------------------N-E-VW--Y-O-R-K-'-2-4-g-a-
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AIR 

Mal. MaJ. 
S.P. at e'M o Del. 

23 0.13 

157 4.5 

78 1.2 

IS7 4.5 

82 I 1.25 

98 1.7 

76 1.1 

21 0.1 
31 0.2 
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SECTION 2600 i4§iiiti,ffiD 
Model CXH33A Model CXH29A 

CENTRIMAX® 
Delivers more air with more 'efficiency than conventional squirrel 
cage blower. 

Can be installed in any altitude and mounted from anyone of 
three mounting surfaces. 

Package size substantially smaller than assembled squirrel cage 
blower. 

Designed to accept standard, readily available round ducting. 

Blower housing fabricated from flame retardant polyester resin. 

Never rust, never bend. 
Motor completely integrated with impeller design. 

No maintenance - oversize, double shielded, precision ball bear
ings - lubricated for life. Thermal safety cut out feature available as optional. 

Operating temperature from - 20°C to 85°C. 
Ultimate in reliability - no centrifugal starting switches or relays 
which are the cause of most single phase motor failures. 

Every unit comes equipped with adjustable blast direction - im
peller housing can be rotated 360°. 

• Available in 115 VAC, 60 Hz, single phase; 230 VAC, 50 Hz, 
single phase; 208-230 VAC, 50-60 Hz, three. phase. 

lit'" 
35 

~ .. ~ 30 a; 1.5 ---j •• 
'"~ 10 -

~ ... 0 
15 

=~ .... 1.0 
t;;~ 0.5 

100 100 300 400 500 600 

AIR VOLUME - CFM 

Model Volts Hz Phase Watts Amps. Cap. CFM Mid. Model Volts 

CXH33A2 115 50-60 1 420 3.7 12.0 540 CXH29A2 115 

CXH33A3 230 50-60 1 380 1.7 6.0 545 CXH29A3 230 

CXH33A33 220 50-60 3 400 1.1 - 530 CXH29A33 220 

For Further Information Request Catalog Sheet G-3350. 

1.5 

~~2.0 

E; 1.5 .. ~ 
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Hz Phase Watts 

50-60 1 145 

50-60 1 135 

50-60 3 130 

-
q~ 

" , \ 
[so Hz ['\ '\ 

\ \ 
50 100 150 100 150 Joo 

AIR VOLUME - CFM 

Amps. Cap. 
Mid. CFM 

1.4 6.0 250 

0.65 6.0 245 

0.45 - 245 

Model G For complete deta,ls request Rotron catalog sheet G-3340. 
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The Model G blowers are anolher type of blower incorporating Ihe cen
.raxial impeller. This blower uses the impeller without a scroll type housing. 
It consists of a mounting inlet plate holding the motor and the centraxial impel
ler. It has the unique feature of drawing the air in axially and discharging 
if uniformly radially 360' around the impeller. The Model G blower incor
porates great flexibility in installing the blower in tight spaces. 

Two basic sizes of the Model G blower are available. The Type E wilh 
airflows up to 285 cfm and maximum static pressures at no delivery up to 
13/4 /1 and the Type F with airflows up to 500 cfm and maximum static pressure 
at no delivery up to 2'/4 ". Motors are available for either 115 or 230 volts, 
single or three phase, and 50/60 or 400 Hz. Applicable military specifications 
can be met. Protective screens on the inlet and mounting for the Rotron Model 

AIR 
FLOW 

mI~r.~:1 :.1." 

- ._. - OR 
7¥1" 

O' '0 _l 

2A Airflow Switch are 
available as accessories. 
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• CENTRAXIAL BLOWERS. 

Centraxial blowers, so named for their unique im
pellers, are far more efficient than squirrel cage blowers 
of similar capacity or size. The centraxial impeller 
functions similarly to a turbine impeller. Therefore, 
you might compare efficiency by comparing a water 
turbine to an old fashioned water wheel. Centraxial 
blowers cost less to buy, cost less to install because of 
their built-in versatility and cost less to operate since 
they require less power to get performance. 

They operate in the specific speed range of 9,000 
to 80,000. 

NUGGET" BLOWER 

MODEL NTH2 
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AIR VOLUME - CFM 

The Nugget (Model NTH2) is a new, compact, low cost blower ideolly 
suitable for spot cooling applications in test instruments, transmitters, TV 
cameras, office machinery" and tape recorders. Its centraxlal wheel, a 
new design concept by Rotron affords greater efficiency than standard 
squirrel cage wheels - greater volume to pressure characteristics. It is 
only 31%,' x 4~2" x 2~si'. The Nugget delivers 14 CFM. The Nugget in
corporates a specially designed miniature subfractional horsepower in~ 
duction motor that draws only 7 watts. 115 VAC, 50·60 Hz, 1 Phase, 
3200 RPM. The rugged blower housing is injection molded from poly
carbonate plastic to form a combination of features which will prove 
helpful and convenient to any packaging engineer. The Nugget is also 
available without housing to be used as an air stirring device (Model 
NTP2). This model requires a space of only 2X" x 2". 

OPTIONAL ACCESSORIES, 

Plug & Cord Assembly, Part No. 17555 Outlet Clamp, Part No. 17597·1 
(For both models) (For Model NTH2 only) 

Rim (inlet), Part No. 17469 
(For Model NTH2 only) 

Inlet Clamp Part No. 17597·1 
(For Model NTH2 only) 
(Use with Rim #17469) 

Flange (Outlet) Part No. 17471 
(For Model NTH2 only) 

3 Brass Inserts, Part No. 19803 to be 
used on Blower Inlet, Model NTH2 

WEIGHT 0.6 POUNDS 

MODEL NTH2 MODEL NTP2 
STIRRING FAN 

For Further Information Request Catalog Sheet G·3310. 

'Miijlma SECTION 2600 
I CABINET COOLING PANELS. 

Ratron cooling panels are designed to flush stondard 19" 
enclosed relay racks with clean, filtered air. They may be used to 
flush several racks simultaneously, if the racks form a single 
enclosure. 

Cooling panels should be mounted in the base of' the rock in 
order to take advantage of the natural convection currents in ad
dition to the forced flow from the fans. For maximum cooling effect. 
adequate louvering or screening should be provided at the top of 
the cabinet to allow free passage of the cooling air. 

It is always recommended that the cooling panel be used as a 
pressure·building device for the enclosure. instead of a suction 
device, since a slight posi,tive pressure inside the housing prevent. 
seepage of dust to the equipment inside. Because the air is drawn 
to the fans through a filter, equipment is kept as clean as possible. 
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The Twinpax.2 is a cooling panel consisting of twin Feather 
Fans; a permanent, washable aluminum filter mounted in a com
pact, well constructed box and an attractive grille which enhances 
the appearance of the customers equipment. The high air per
formance of 400 CFM is directed upward so as to minimize dead 
spots or eddying within the cabinet to assure maximum cooling 
of all components within I:,e system. The Twinpax .• 2 requires only 
51/4" of panel height in the base of the rack and may be quickly 
instolled by means of stondard EIA notching. When installed and 
operating it will dissipate 1.9 kw of heat with a 15 D F temperature 
rise. The noise level is only 55 db (SIL). The power requirement is 
115·230 VAC, 5060 Hz, 1 phase. Capacitors and an electrical cord 
are provided. The fans have prelubricated stoinless steel ball bear. 
ings suitable for years of maintenance-free operation over an am
bient temperature range of -55 D C to +65 D C. A. Twinpax- 1, 
military cooling panel utilizing two Rotron Saucer Fans is also 
available. 

OPTIONAL ACCESSORIES, 

Finger Guard 

~H II .U[) 0]1]' ~ 
1-1---19,,-----1·1 ~ 

For Further Information Request Catalog Sheet L·7100. 

Ilfl WOODSTOCK, ROlRON ----------------------------------------N--E-VV--Y~O~R~K--I-2-4-9---a 
® TEL: 914 679·2401 
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Spiral blowers are revolutionary new motor-blower packages designed to develop unusually high positive or negative air pressure at 
low to moderate volume of air. Thus, performance achieved without the use of sliding seals or vanes. Contacting surfaces are confined 
to the precision extra wide ball bearings, lubricated for extremely long life - no maintenance is required. 

life expectancy is enhanced by their low speed motors as well as by the absence of brushes or commutators. The RF noise, charac
teristic of the universal motors generally used in yacuum cleaner type blowers, is eliminated. 

Optional accessories include adjustable trimmer valve, differential pressure gauges for instantaneous trimming to system require
ments and a thermal protector. 

SIMPLEX SPIRAL For Further Information Request Catalog Sheet 1·6600. 
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Features: 

Economically priced. 

Only 10" in diameter by 5V," in depth. 

New Rotron induction motor. 

High strength aluminum die castings. 

Precision ball bearings. 

lubricated for life. 

No RF noise interference. 

• Available in: 
single phase; 
Hz, 3 phase; 
single phase. 

115 volts, 50-60 Hz, 
208/230 volts, 50-60 

220/230 volls, 50 Hz, 

DUPLEX SPIRAL For Further Information Request Catalog Sheet 1·6610. 

AUI VOLUME CFM 

I·I~. 'l 
1(1---'1')' 9'1'. - ·1·· 
J ._~.~.: 0 

The Duplex Spiral offers greater performance characteristics than the 
Spiral Model Sl2 above. By internal ducting of the airflow from two impellers, 
higher pressures are achieved with Model SL4, Model SL5 extends the airflow 
range, and Model SL6 provide an economical source of two independent high 
pressure air streams, which can be utilized at different pressure levels. While the 
dimensions of all these models are the same, the functions cannot be changed 
in the field. The Duplex Spiral is designed for use in ambient temperatures 
up to 55°C, in typical applications as; 

Magnelic tape slack control and 
capstan motor cooling in one pack
age (Model Sl6). 
Document and card handling equip· 
ment. 

Paper tape and card reading equip
ment. 

Power supply for fluid amplifiers. 
Laser head cooling. 
Printed circuit motor cooling. 

Materials handling. 
Waveguide pressurization, or cool
ing. 
Actuation of machine elements. 

Gas sampling and purification. 

Air bearings for tape and film. 

Microwave cavity cooling. 

For holding photographic film or 
paper on rollers OR frames. 

Remember these features: ------------------------

Two independent air sources from 
one package. 
Two iobs for the price of one. 

OR 
Extended performance - preS5u,res 
- vacuums to 2 PSIG. 

OR 
Extended performance 
delivery up to 94 CFM. 

airflow 

Oil free air flow - no possible con
tamination. 
Quiet. 
low Speed - 3300 RPM. 
Economically priced. 
Continuous duty. 
Available for single or three phase, 
50·60 Hz power, 115 or 208/230 
VAC. 
Optional accessory - Dust filter. 

a E LTD R I V ENS P I R A L a LOW E R For complete details, request Rotron catalog sheet 1·6620. , 

1274 

MODEL SL2HA 

AIR VOLUME - CFM 

To obtain even higher pressures and airflows than can be obtained with 
a Model Sl2 or Duplex Spiral shown above, Rotron has adopted the Model 
SL2 to be belt driven from on external motor. This permits the blower speed 
of the Model Sl2 Spiral to be increased for higher air performance. Pressures 
or vacuums up to 4V, psig can be obtained. Flows at free delivery of 115 
cfm can be obtained. The flexibility of different pulley ratios permits the 
designer to meet altitude and frequency requirements without overdesign. 

Motors used with this blower are 
induction motors with no brushes to 
wear and operate at 3450 rpm. 
They are available in all common 
voltages and frequencies and have 
permanently lubricated ball bearings. 
Belts are designed for 10,000 hours 
life with no maintenance or adjust 
ments. 

lEI WOODSTOCk. 
ROTRON ---------------------N--E-VV--Y--O-R--K--1-2-4-g---a 

® TEL: 914 679·2401 
INCORPORATED 

PACIFIC DIVISION 1912 W. BURBANK BLVD., BURBANK, CALIF. 91506 

TEL: 213 849·7871 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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AIRFLOW INTERLOCK SWITCH For Further Information Request Catalog Sheet K-S800. 

The Rotron Model 2A Airflow Interlock Switch pro
vides insurance against equipment damage due to a 
loss of the cooling airflow regardless of the reason for 
the malfunction. The Model 2A Airflow Switch is a 
velocity actuated switch, not pressure actuated, and 
senses the loss of airflow because of an obstruction, or 
air leak up-stream from its location, or due to the fail
ure of the cooling fan. The switch is a single pole 
double throw type and normally open and normally 

closed contacts are available which may be used to 
turn off the power to the endangered equipment or 
actuate alarm systems. Eight diffe'rent vane sizes are 
available to size the switch for various air velocities. 
A convenient determinator kit permits quick selection 
of the proper air vane for a particular application. 

Type 
No. 

1000 

1350 
1600 
1800 
2000 
2450 
3000 
4000 

Rotron Model 2A Airflow Switches Will Actuate and De·Actuate in an Airstream of the 
Following Velocity in FI./Min. For "Standard" Air (29.9 Inch HG, 70"F). 

HORIZONTAL AIRSTREAM 

VERTICAL-UP ARM HORIZONTAL ARM VERTICAL VERTICAL· DOWN 
AIRSTREAM VANE DOWN AIRSTREAM 

Increasing Decreasing Increasing Decreasing Increasing Decreasing Increasing Decreasing 
Dim. Air Air Air Air Air Air Air Air 
"l" FUMin. FUMin. Ft./Min. Ft./Min. FUMin. Ft./Min. Ft./Min. Ft./Min. 
Max. 

Actuate Deaetuate Actuate Deactuate Actuate Deletuate Actuate Deaetuate 

22~2 785 700 735 630 750 615- NOT NOT 
USABLE USABLE 

2 ~, 1125 1030 1025 970 1000 890 720·· 685--
1'~. 1340 1212 1215 1095 1225 1130 1040' 865--
1'~. 1550 1450 1460 1335 1500 1375 1280 1115-
1M. 1800 1675 1790 1580 1760 1580 1595- 1425-
1 Yo 2340 2120 2120 1867 2270 2035 2125 1950 
1~. 2925 2700 2690 2420 28dO 2570 2780 2395 
l4 4000 3680 3720 3485 3870 3520 3760 3565 

NOTE: All figures shown above are :!:10% except: -Denotes :!:IS% --Denotes:!:20% 

~1~~~'~~' 
T' 'T 

.''''' 
. l TAP HOlE o - -,0-32 

ORILLING PLA" 
lorcu,'.",.r 

BAT A C" 0 E L T A C 
SOLID STATE INVERTERS AND CONVERTERS 

FOR USE WITH ROTRON FANS AND BLOWERS 

A variety of solid state Batac inverters capable of 
converting 12, 28, 32 and other DC voltages to 60 Hz 
and 400 Hz are available for use with Rotron Aximax 
I, Aximax 2 and Aximax 3 Vaneaxial fans. Rotron 
Propimax 2, Propimax 3 and 3B Tubeaxial fans and 
some Model D blowers can also be used. 

Also available for use with the aforementioned 
fans is a variety of solid state Deltac converters cap
able of increasing or decreasing output frequency with 
respect to input, on 115 VAC, single phase supplies. 

Designs are compact and offer high reliability, 
consistent with other Rotron products. 

For further details, contact Rotron Application 
Engineering Department. 

eem/!969 

11;1 WOODSTOCK. 
ROTRON ----------------------------------------~N=E=VW~~Y=O=R==K~1=2~4~9~a 
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SPACE-SAVING Precision Bearing MOT 0 R -8 LOW E RS 

No. IV2 

MODEL 
NUMBER 

UK-1500 

UK-2000 
-----

UK-2500 

NO.1 

TYPE 

1% 
2 

2112 

No.2 

INPUT 
VOLTAGE WATTS DUTY CYCLE RPM 

A new line of compact MotorRBlowers are now available 
with air deliveries ranging from 5 to 19 cfm free air out
put. Designed to fill the requirements where space is a 
problem and a minimum of 5-year maintenance free per
formance is imperative. The precision bearing "power
pacH motor with permanent sealed-in lubrication requires 
no oiling and opera~es at an extremely low noise level. 
The unit can be mounted in any position. The low input 
wattage required is a cost saving factor of particular 
advantage in mu Itiple insta Ilations. 

OUTPUT 
FREE AIR DIMENSIONS 

CFM H X W x D LIST PRICE 

115 V. AC-60 Cycle 7.5 Continuous 3400 5 217{/, x 3%" x 3){/, $9.69 

115 V. AC-60 Cycle 7.5 Continuous 3300 10 3%" x 31/2" x 3V4" $9.78 

115 V. AC-60 Cycle 8 Continuous 3250 19 4%" x 3'l's" x 31A" $9.90 

GUARANTEED FOR FIVE YEARS 
AXIAL FAN 108 CFM CAPACITY 
THE BIG VALUE IN RUGGEDNESS 
COMPACTNESS & HIGH EFFICIENCY 

SPACE 
SAVING 
DESIGN 
MODEL 
SK-4125 

108 CFM Axial Fan designed for elee-
fronic and instrumentation cooling. 

Guaranteed for Five Years - (upon 
approval of application). Mounts on 
4118" square - vertical or horizontal 
operating position. P.er'manenfly sealed

in lubrication - maintenance free. 
Overall mounting plate size is 41).{6/J 

square and depth is 3Yt6", 

125 

100 

75 

C.F.M. 
50 

25 

o 
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.......... 
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"-

\. 
'\ 

o .04 .08 .12 .16 .20 .24 .28 

STATIC PRESSURE 
(INCHES OF WATER) 

L-R MOTOR & BLOWER ASSEMBLIES 

CUSTOM ENGINEERED 
to meet your exact application requirements 

Laboratory facilities have been expanded to provide 

engineering service when it's the most valuable - in 

the initial stages of your new design application . 

... or STOCKED 
for immediate delivery 

Ripley offers a full line of air-moving units, axial fans, 

motor-blower assemblies, precision-bearing blowers. 

Write for price list and free catalog. 

For quick response, contact Sales Department 
Telephone 1203 J 346·6677 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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Active Electronic Filters 
These filters single out or eliminate frequency ranges of interest 
and help to focus on the significant frequencies. 
All instruments are portable, lightweight, low power units. 

· Notch Filters 
· Variable Filters 
· Fixed Filters 

FIG. B 
Literature upon request 

FIG.A 

ACTIVE 
NOTCH, 
LOW PASS, 
HIGH PASS FILTERS 
These filters are available in a number of standard 
versions. Additional frequencies are available upon request. 
60 Hz NOTCH FILTER - APN 60 reduces 60 Hz 
content to less than 1% of input voltage but passes all 
other frequencies from D.C. to 200 KHz. The rejection 
bandwidth can be narrowed to I Hz. Q's up to 60 can 
be obtained by an external adjustment. A power supply 
is available. 
FIXED LOW PASS, HIGH PASS FILTER - Any cutoff' 
frequency from 0.01 Hz to 20 KHz. 24 DB/octave skirt. 
ALL UNITS FEATURE: Unity gain in passband, max. 
swing 4 volts R.M.S., input impedance I megohm, 
output impedance 200 ohm driving up to 20,000 ohm 
load. 9 volt radio batteries supply the power. 

MODEL FIG. FUNCTION PRICE 

APN60 A 60 Hz NOTCH $155. 

APN 50 A 50 Hz NOTCH 155. 

APN 120 A 120 Hz NOTCH 155. 

APN 400 A 400 Hz NOTCH 155. 

APS I NOTCH POWER SUPPLY 58. 

APL B LOW PASS 105. * 
APH B HIGH PASS 105. * 

* Price Higher Below 2 Hz. 

For Additional Information write to 
Dept. P. . 

PORTABLE 
VARIABLE 
FILTERS 

These fully transistorized variable filters let you set 
cut off frequencies continuously and are available 
in a variety of versions as shown in the table below. 

All units feature: Unity gain in passband, max. swing 
4 volts R.M.S., 24 DB/octave skirt, max. attenuation 
80 DB, input impedance 1 megohm, output impedance 
200 ohm driving up to 20,000 ohm load. 9 volt radio 
batteries supply the power. 

e ... 
~ Il! all! '0 In '0 l;l 

Model * :::l c: In c:._ Tuning Range .~ o '" .- '" '" '" '" ., u.. .J.D.. J:D.. IIID.. lIla: 
APVL-41-4 0 V' 0.2Hz-2KHz 
APVL-42-4 D v 2Hz-20KHz 
APVL-43-5 0 V' 0.02Hz-2KHz 
APVL-44-5 0 v- 0.2Hz-20KHz 
APVL-1 0 v- 1 Decade t 
APVH-41-4 0 v- 0.2Hz-2KHz 
APVH-42-4 D V' 2Hz-20KHz 
APVH-43-5 0 v- 0.02Hz-2KHz 
APVH-44-5 D \/' 0.2Hz 20KHz 
APVH-1 0 v- 1 Decade t 
APVLH-41-5 c v- v 0.2Hz-20KHz 
APVLH-42-4 C V' v 2.0Hz-20KHz 
APVLH-43-4 C V' v 0.2Hz-2KHz 
APVLH-44-5 C V' v 0.02Hz-2KHz 
AP-230-4 E v- v- v- 2Hz-20KHz 
AP-235-5 E v- V \/ 0.02Hz-2KHz 
AP-240-4 E v- v V' 0.2Hz-2KHz 
AP-245-5 E \/' v v 0.2Hz-20KHz 
AP-250-4 E \/' v v- V' 0.2Hz-2KHz 
AP-255~5 E v v v v- 0.2Hz-20KHz 
AP-260-5 E v v- v v- 0.1 Hz-10KHz 
AP-265-5 E v- v- \/ v 0.02Hz 2KHz 
AP-270-4 E \/ v- V' v 2.0Hz-20KHz 

* Last Digit indicates Number of Decades covered. 

t Available Ranges 0.1-1.0,0.2-2.0,0.5-5.0 and multiples of 
1, la, 100, 1000. Other ranges upon request. 

·Price 

330.-
330.-
375.-
375.-
210.-
330.-
330.-
375.-
375.-
210.-
430.-
385.-
385.-
430.-
5tsO.-
680.-
580.-
680.-
650.-
750.-
800.-
10U.-

650.-

A.P. CIRCIJIT CORPORATION 
865 WEST END AVENUE, NEW YORK, N. Y. 10025 TEL: 212 - 222-0876 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1277 



SECTION 2700 'niMb" • 

.ALLEN .AVIONICS. INC. 
255 EAST SECOND STREET· MINEOLA, NEW YORK 11501 • 516-747-5450 

FILTERS 

CUSTOM-BUILT L-C 
FILTERS 
200 CYCLES TO 
50 MEGACYCLES 
FAST PROTOTYPES 
TYPES: LOW PASS, HIGH PASS, 

BAND PASS, BAND STOP. 
FREQUENCY RANGE: 200 Cycles 

to 50 Megacycles. 
IMPEDANCE RANGE: 50 ohms to 

100 K ohms. 
CONSTRUCTION: Epoxy encapsu· 

lated or hermetically sealed in 
steel cans. 

SIZE: From .625 x .625 x .450 
depending on electrical speci· 
fications. 

DELIVERY: Prototypes can often 
be delivered in 1 week. 
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(~) Bond·l!ejnloon fille< 

TYPICAL FILTERS 
LOW PASS 

Cut Off Maximum 
Frequency Attenuation Passband 
(3 db max.) (Minimum) Ripple 

375 ke 30 db @ 510 kc 
50 db @ 645 kc .5 db 

3.3 me 40 db @ 5.2 mc .25 db 50 db @ 5.95 mc 
16.5 me 40 db @ 26 mc .25 db 

27.5 me 20 db @ 39.5 me 1 db 30 db @ 46.5 me 

HIGH PASS 
Cut Off Maximum 

Frequency Attenuation Passband 
(3 db max.) (Minimum) Ripple 

350 ke 30 db @ 285 ke 
50 db @ 245 ke 1 db 

3.5 me 20 db @ 2.65 me .25 db 40 db @ 2.05 me 

10.5 me 20 db @ 8.05 me .25 db 40 db @ 6.25 me 

17.5 me 20 db @ 11.6 mc .25 db 40 db @ 7.75 mc 

BAND PASS 

Center Bandwidth Attenuation 
Freq. (3 db max.) (Minimum) 

SO ke 20 ke 20 db ~b~ov~ ~~ ~~ 
1.2 me 300 ke 30 db below 985 itc 

above 1.46 mc 

4.5 me 1 me 20 db below 3.8 me 
above 5.4 mc 

S me 1.6 me 20 db below 6.8 me 
above 9.4 me 

BAND STOP 

Notch Bandwidth Attenuation 
Freq. (3 db max.) (Minimum) 

680 ke 150 ke 35 db from 665 ke 
to 695 kc 

3.6 me SOO ke 20 db from 3.45 me 
to 3.75 me 

10.7 me 2.5 me 20 db from 10.3 me 
to 11.1 mc 

Impedance Size 
Ohms Inches 

600 1.5 x 2 x.s 

100 1.2 x 1.5 x .S 

100 .625 x .625 x .450 

75 .625 x .625 x .450 

Impedance Size 
Ohms Inches 

500 1.5 x 2 x.S 

400 1.2 x 1.5 x .S 

100 1.2 x 1.5 x .S 

75 .625 x .625 x .450 

Maximum 
Passband Impedance Size 

Ripple Ohms Inches 

1 db 500 1.5 x 2 x.S 

3 db 500 1.2 x 1.5 x.S 

1 db 75 1.5 x.8 x.5 

1 db 100 1.5 x.S x.5 

Maximum' 
I'assband Impedance Size 

Ripple Ohms Inches 

.5 db 500 1.5 x 2 x.S 

.25 db 75 1.2 x 1.5 x .S 

.25 db 150 1.2 x 1.5 x .S 

RISE TIME CONTROL - MODEL 50-1 
The model 50·1 was designe{] for precise adjustment of the 
rise and fall time of pulse generators. This unit slows the 
pulse by a controlled amount by means of Gaussian filters. 
Any of 110 different filters can be selected by the use of two 
decade switches. Rise times are controlled in 10 nanosecond 
steps from 0 to 1.1 microseconds. The 50 ohm input allows 
for direct impedance match to the output of most pulse 
generators. 

FILTER SYNTHESIZER - MODEL 1 OK-1 M 
Design a filter in a minute. 

Check it in your circuit in another minute. 
Install the components on your breadboard. 

The filter synthesizer is composed of all passive elements. 
As you use it, you always know the circuit that is in use, 
and the values that are being used. 

Design the filter with the nomographs supplied. No knowl· 
edge of filter design theory is required. Choose any 
impedance between 100 and 1000 ohms. (Higher and lower 
impedances not on the nomographs can be calculated from 
formulas supplied.) Choose any frequency between 10 kc 
and 1 megacycle. (For other frequencies use the formulas.) 

SPECIFICATIONS: 
Impedance: 50 ohm. 
Filter Type: Gaussian (passive). 
Overshoot: 5%. 
Maximum Rise (and Fall) Time: 1.1 microseconds. 
Steps: .01 microseconds. 
Accuracy of Rise Time Reading: 10%. 
Size: 7" x 8" X 8", -

Choose one of the different types of elliptical high or low 
pass filters. Set the values from the nomographs into the 
decade capacitors and inductors and check the filter in 
your circui!. If it is satisfactory, install the capacitors and 
inductors in your breadboard and the filter is finished. 

Frequency Range: 10 kc to 1 megacycle (Higher and lower 
with a restriction on impedance). 

Impedance Range: 100 to 1000 ohms (Higher and lower 
with a restriction on frequency). 

Type: High pass or low pass elliptical function filters 20 db 
to 40 db attenuation. 

Construction: All networks passive and controlled by 
decades. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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LOWPASS 

LOWPASS FILTERS-SERIES "FL" 
Size: 11/4 x ~8 X 0/8 inches 
Impedance: 1000 
1db maximum ripple in passband 
1db maximum insertion loss (referenced at 350kc) 
20db Min. Attenuation at 3db cut·off Freq. x 1.15 
40db Min. Attenuation at 3db cut·off Freq. x 1.4 

Maximum 3db Minimum 20db Minimum 40db 
Attenuation Attenuation Attenuation 

30 meg. 34.50 meg. 42.00 meg. 
29 33.40 41.60 
28 32.20 39.20 
27 31.05 37.80 
26 29.90 36.40 
25 28.75 35.00 
24 27.60 33.60 
23 26.45 32.20 
22 25.30 30.80 
21 24.15 29.40 
20 23.00 28.00 
19 21.85 26.60 
18 20.70 25.20 
17 19.55 23.80 
16 18.40 22.40 
15 17.25 21.00 
14 16.10 19.60 
13 14.95 18.20 
12 13.80 16.80 
11 12.65 15.40 
10 11.50 14.00 
9 10.35 12.60 
8 9.20 11.20 
7 8.05 9.80 
6 6.90 8.40 
5 5.75 7.00 

• L-C FILTERS 

IMMEDIAT.E DELIVERY! 

The "FL" & "FH" Filter Series are a 
group of 9 Pole Tchebycheff Low & 
Highpass Filters which are diminutive 
in size. Both Filter Groups contain 
components made to meet the reo 
quirements of the latest applicable 
Mil·Specs and conform to the best 
electrical and mechanical design 
practice. 

ALL FILTERS LISTED CAN BE 
DELIVERED FROM STOCK 

• 

M,iIfl'ffiD SECTION 2700 

HIGHPASS 

HIGHPASS FILTERS-SERIES "FH" 
Size: 11/4 x ~8 x % inches 
Impedance: 1000 
1db maximum ripple in passband 
1db maximum insertion loss (referenced at 30 meg.) 
20db Min. Attenuation at 3db cut-off Frequency 

1.15 
40db Min. Attenuation at 3db cut-off Frequency 

1.40 

Maximum 3db Minimum 20db Minimum 40db 
Attenuation Attenuation Attenuation 
20.0 meg. 17.40 meg. 14.30 meg. 
19.0 16.50 13.55 
18.0 15.65 12.85 
17.0 14.75 12.15 
16.0 13.90 11.45 
15.0 13.05 10.70 
14.0 12.15 10.00 
13.0 11.30 9.30 
12.0 10.45 8.55 
11.0 9.55 7.85 
10.0 8.70 7.15 
9.0 7.80 6.40 
8.0 6.95 5.70 
7.0 6.10 5.00 
6.0 5.20 4.30 
5.0 4.35 3.55 
4.0 3.48 2.86 
3.0 2.61 2.14 

TO ORDER SPECIFY "FL" FOR LDWPASS OR "FH" FOR HIGHPASS AND THE CUT-OFF FREQUENCY 
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A VERY USEFUL APPLICATION is the series connection of a Lowpass & High
pass unit to produce an effective Bandpass Filter. Custom built Filters can 
be put into this package if they are within the Impedance-Frequency limits of 
the graphs. 

LOWPASS HIGHPASS 
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See YELLOW SECTION for Local Offices, Phones 1279 



SECTION 2700 iMiilb'fMftjj 
_,g __ ~ __ 'i<.#@1!i!W 

RADIO INTERFERENCE 

STANDARDIZED 

FIL TERSI 
REeT ANGULAR TYPES 

QUICK DELIVERY! EFFECTIVE TO 400 MEGAHERTZ 

SELECT ELECTRICAL AND MECHANICAL FEATURES 

EXACTL Y TO YOUR NEEDS. 
FOLLOW THESE EASY STEPS-

I. DETERMINE CURRENT AND VOLTAGE OF CIRCUIT WHERE THIS FILTER WILL BE USED. 
2. OBTAIN BASIC PART NUMBER FROM TABLE BELOW BASED ON SUPPRESSION 

REQUIREMENTS. 
3. SELECT MOUNTING STYLE AND TERMINAL TYPE FROM FOLLOWING PAGES. 
4. BUILD UP PART NUMBER THIS WAY-

700 6.3G Wll 
I 

BASIC PART NUMBER 
;:........::r,'------.. 

MOUNTING STYLE TERMlrJAL TYPE 

AMPERES Case 400 VDCI150 VAC ISO VAC 600 VDC/250 VAC 250 VAC 
Size 0-70 Volts DC Series 0-70 Hertz Series 50-1000 Hertz Series 0-70 Hertz Series 50-1000 Hertz Series 

a b c Basic Part No. db Basic Part No. db Basic Part No. db Basic Part No. db Basic Part No. db 

1'/8 I 'X, 70DOAE 48 400DO.4E 24 400A0.4E 24 * * * • 
0.40 ]3/4 1'/4 7/8 70D0.4F • 60 400DO.4F 47 400AO.4F 47 600DO.4F 42 600AOAF 42 

2 ]3/4 1'/8 7QDO.4G 90 400DO.4G 90 4ooAO.4G 90 600DO.4G 90 600A0AG 90 

1'/8 I 'Y" 70DO .• 6E. 48 * * * * * * 
0.63 

13f4 11/4 7/8 700Q.6F 56 400DO.6F 40 400AO.6F 40 600DO.6F 35 600AO.6F 35 
2 13f4 IY8 7000.6G 90 400DO.6G 85 400AO.6G 92 600DO.6G S3 6OOA.0.6G 87 
2 2 ]1/, . · * * . * 600DO.6H 90 600AO.6H 90 

.11/8 I 'Y" 7001.0E 47 * * • * * * * * 
1.0 

13/~ 1'/4 7/8 700·LOF 53 400DI.OF 30 400A1.0F 30 600Dl.OF 30 600Al.Of 30 
2 13f4 11/8 7001.0G 87 400DI.OG 74 400A1.0G 87 600Dl,OG 75 6QOA).OG ~g 2 2 11/4 * · * * * * 60001.0H 88 600A);QH 

1'/8 I 'Y" 7.0D2.5E 24 * * * " * * * * 
13f4 1% 7/B 7002.5F 35 * * * * * * * . 

2.5 
2 ]3/, Ills 

r 
7002.5(; 75 400D2.5G 57 400A2.5G 60 600D2.5G 59 600A2.5G 64 

2 2 ]1/, 7QD2.5H ~O 400D2.5H 63 400A2.5H 67 600D2.5H 69 600A2.5H 70 
2 ]34 ]1/B 70D4.0G 77.. 400D4.0G 48 4ooA4.0G 52 600D4.0G 50 600A4.0G 52 

4.0 2 2 1'/4 70!:M.OH 82 400D4.0H 68 400A4.0H 68 60004.0H 62 600A4.0H 62 
3X, 27/8 15/8 * * * * .* * 600D4.0J 17 6OOA4.0J as 
2 ]3/4 1'/8 7OD6.3G 72 400D6.3G 43 400A6.3G 45 60006.3G 44 6OOA6.3G 47 

6.3 2 2 1'/4 70D6 •. 3H 80 400D6.3H 60 400A6.3H 60 60006.3H 55 600A6.3H 55 
3Y" 27/8 15/8 -' * · 400D6.3J 88 400A6.3J 90 60006.3J 75 600A6.3J 75 
2 13f4 1'/8 700.1OG 60 400DIOG 40 4ooAIOG 43 600DIOG 77 600AIOG 30 

10 2 2 1'/4 70010H 72 400Dl0H 50 4ooAIOH 54 600010H 35 600Al0H j5 
3~(6 27/8 15/8 700.10) 90 4000.1 OJ 72 400AIOJ 75 6000lOJ 63 600AIO; 6f:> 
2 2 1 '/4 70DI6H 55 400DI6H 25 .400A16H 25 * * * * 16 
3X, 27/8 15/8 70016J n 400DI6J 65 400A16) 65 600016J 49 600A16J 55 

25 3Y" 27/8 15/8 70025) 70 400D25J 55 400A25) 55 600D25J 4.4 600A25J 48 
3Y" 27/8 2'/8 70D25K &4 400D25K bb 400A25K 65 600D25K 55 600A25K 60 

40 3Y" 2\18 15/8 700.40) 50 400040J 20 .400MO) 23 600D40J 35 600A40J 35 
3Y" 27/8 21/8 70D40K 75 400D40K 50 400A40K 50 600040K 45 600A40K 41) 

3X, 27/8 ]5/8 70063J 50 400D63J 19 400A63J 22 600D63) 35 600A63J 3S 
63 3Y" 2~/8 2'/8 70D63K 55 400D63K 50 400A63K 50 600D63K 40 600A63K 45 

3'12 3'12 2'12 70D63l 80 400D63L 60 4QOA63L 60 600D63L 45 600A63l 54 

100 3Y" 2\18 2'18 70D100K 55 400D100K 50 4ooAl00K 50 600DIOOK 4Q 6QOAl00K 45 
3112 3lh 2112 70mOOl 60 4000100L 55 400A100L 55 600DI00L 45 600Al00l 50 

a 
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FOLLOW THESE EASY STEPS-
1. DETERMINE CURRENT AND VOLTAGE OF CIR

CUIT WHERE THIS FILTER WILL BE USED. 
2. OBTAIN BASIC PART NUMBER FROM TABLE 

BELOW BASED ON SUPPRESSION REQUIRE
MENTS. 

3. SElECT MOUNTING STYlE AND TERMINAL 
TYPE FROM THIS PAGE. 

4. BUILD UP PART NUMBER THIS WAY-

STANDARDIZED FitTERS' 

iMdIMJffiMil SECTION 2700 

RADIO INTERFERENCE 

WIT)11r§rn~ 
TUBULAR TYPES 

EFFECTIVE TO 10 GHz 

SELECT ELECTRICAL AND MECHANICAL fEATURES 

EXACTLY TO YOUR NEEDS. 

'--1 _-=70::r~=.;2.~5 ~ ¥ 10 
T 

BASIC PART NUMBER MOUNTING STYLE 

\ 
400 VDC/150 VAC 600 VDC/250 V AC 

AMPERES Case Size 0-70 Volts DC Series 0-500 Hertz Series 0-500 Hertz Series 
I Dia. Length Basic Pa rt No. db Basic Part No. db Basic Part No. db 
I. -

I 
1.0 

1 2'12 70R1.0M 75 400Rl.0M 70 i 60OR1 ;OM 55 
1 4 ; 70Rl.OP 90 400Rl.0P 85 ·...60GRLOP 

.'" 
70 

- , 

~. 
t 1 2112 ! 70R2,5M 75 400R2.5M 60 

2.5 1 4 70R2.5P 88 400R2.5P 70 I"'·········.···~f> 55 , -~ .... 13/8 41/8 I * * 400R2.5R 90 .'·75 

4.0 
1 4 ! 70R4.0P 75 400R4.0P 65 45 
13/8 4'/8 i 70R4.0R 90 400R4.0R 85 70 
1 70R6.3P 70 * * " * *1 4 I j , 

6.3 13/8 41/8 ?OR6.3R 85 400R6.3R 65 6QQ@6.3R 45i 

I I ··~5 . 11/2 4 3/8 * * I 400R6.3S 90 600R6';3S \ -, 70R1OP 
.~--- .. ' ....... ', ... , . *. 1 '4 60 I * * 

10.0 13/8 41/8 70RIOR 80 I 400Rl0R 65 i 600~10@ , 
1'12 4 3/8 * * i 400Rl0S 80 600RIOS , ..... 60 , 

. ! 
-

........ 600Rl~R -
I 16.0 

13/8 41/8 70R16R 70 400R16R 55 35 
1112 4 3/8 70Rl6S 85 i 400R16S 70 ! ...•.. ,'. , .. 600fl,16S .. ' 50 

20.0 1112 4% I 70R20S 70 I 400R20S 60 60dR20S .........•. '" 40 I 

MOUNTING STYLES TERMINALS 

STYlE 

M 

STYLE 

L 

eem /1969 

M 
p 
R 
S 

M 
P 
R 
S 

STYLE M DIMENSIONS ARE 
A B C D E 

21/2 !l' ~'B K.-20NF 
4 K. 3/8 K.-20NF 
4'/8 Pis % 'Y" %-24NF 
4% IV, % 17' /32 5fs-24NF 

STYLE L DIMENSIONS ARE 
A B C D E F G H 

2'12 K. % K.-20NF 1'/4 % 0.156 'Y" 
4 K. % K,-20NF 2 % 0.156 'Y" 
4V8 1% % '~2 %-24NF 2Y" 1 0.195 lV4 
4% lV2 % 17L ." %-24NF 2Y" lV8 0.195 1% 

[ MP 
MP 
MP 
MP 
RS 
RS 
RS 
RS 

IF BASIC PART NUMBER ENDS 
WITH ONE OF THESE LETTERS 

THREAD 
SIZE A B C 

10 4-40 '12 Y,. y" 
11 6-32 5/8 ?i, %, 
12 8-32 5/8 ?i, Y" 

17 1/" Y,6 
31 '12 '1:3, 

27 J{6 Y,6 6 
28 Y,6 Y,6 12 
29 5 ' 716 Y,6 24 
30 Y,6 Y,6 36 
23 5/ 

/16 'v" 6 
24 S/ 

/16 1 Yo, 12 
25 Y,6 'v" 24 
26 Y" 13" '32 36 
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SECTION 2700 iM.i'blffiftjj 
~ RADIO INTERFERENCE 

STANDARDIZEDFIL TERS 
Standardized filters are low pass filters. Recta'ngular and some tubular filters 

are pi types while the lower i'nsertion loss tubutars are L types. They -are sup
plied with two ferminals to be connected in series with a power line. This places 
on inductor'in series with the line and a capacitor is internally connected from 
terminal to the case, The filter case must be grounded for proper operation. 
The internal inductors- and capacitors are especially designed for radio frequency 
filter operation to provide good filtering action over a wide frequency range. 

CURRENT RATINGS 
Filters are'rated for continuous 'use at a maximum ambient temperature 

of 85°C (1850 F). They are made 10 withstand occasional momentary surges 
for normal motor starting, etc. If you have an intermittent duty problem 
contact factory for a suitable rating. 

VOLTAGE RATINGS 
The filters are rated for continuous -use of the specified voltage at 

temperatures up to 85°C (185°F). Filters with a dual voltage rating (e.g. 
400 VDC/150 VAC) are rated for the higher voltage only in direct current 
applications. The rating drops to the lower value for alternatin~ current 
applications. Any filter may be us~d at a lower voltage than its ratlO9. 

CASE SIZES 
All rectangular filters' are in deep drawn seamless cases. They are her· 

metically sealed with solder sealed covers. Dimensions shown for cases are 
basic sizes, but because of their deep drawn nature, dimensions will vary 
slightly depending upon' the point of measurement. 

Cases and brackets ore steel, hot tin dipped finish. 

TERMINALS 
Standard terminal types are shown. If two different terminals are 

desired on one filter, insert both terminal types in the part number - for 
example 70D6.3GW1121. For mounting styles l, M, 5, VI' Y the first ter· 
m"inal type listed in the part number will be supplied on the end near the 
mounting st'uds or flange. 

INSERTION LOSS 
1he column marked db in the table of basic part numbers is the insertion 

loss at a frequency of 150 kilohertz. Insertion loss is a measure of the 
effectiveness of a filter at a particular frequency. The insertion loss is the 
logarithmically adiusted ratio of signal input to signal output measured 
in a standard circuit of 50 ohms input and output impedance. The larger the 
number of db, the ,greater is the signal reducing ability of the filter. 

The following table will help to illustrate the ratio between the inter· 
ference voltage input to a filter and the output voltage as stated in db. 

db 
o 
6 

20 
40 

'60 
80 

100 

Vollage Input: Voltage Oulpul 
1:1 
2:1 

10:1 
100:1 

1,000:1 
10,000:1 

100,000:1 

All t-he db figures in the chart represent the insertion loss for each 
filter at 150 kilohertz. A complete description of insertion loss requires a 
graph or a tqbular chelrt showing a number of db readings at frequencies 
spread throughout the useful range of the filter. The filters in this catalog 
have a useful range from below 150 kilohertz to above 250 megahertz. 
They have been designed to maintain approximately the stated level of 
insertion loss in the frequency range of '150 kilohertz to about 10 mega~ 
hertz and then to follow a gently sloping reduction maintaining effective 
levels of insertion loss to between 250 and 400 megahertz. This corresponds 
to the normal frequency distribution of radio interference generated by 
most electrical' machinery, electromechanical devices and a great" deal of 
electronic equipment. 

The tubulqr filters are designed for more severe requirements and will 
maintain the stated level of insertion loss from 1'50 kilohertz to greater 
than 10 Gigahertz, 

VOLTAGE DROP 
All filters are designed to have a voltage drop of 10:'" valu~ so t~at 

they will not interfere with proper operation at the equipment In fhOlc~ 
they are installed~ The 70 volts D., C. series has a maximum drop, 0 • 
volt when operated at full rated current. The 400 VDC!I50 VAC and !he 
600 VDC/250 V AC have a drop of less .han one percent of the AC rating 
when carrying full rated current. 

lFTIila )1~ill~ 
WHY USE FILTERS? 

Much electronic and electrical equipment produces interference which 
disrupts radio communication and seriously affects the safety and efficient 
operation of aircraft, marine, industrial and military communications. 
As a resO'lt, the Federal Communications Commission is enforcing statutes 
which require control of interference and interference sources. The various 
military branches of the Department of Defense are specifying interference 
free opergtion in much of the equipment they now purchase. Manufacturers 
of sensitive and complex electronic equipment find that often their devices 
do not function properly as a result of interference produced in parts of 
their own or neorby systems. 

The answer to this is radio frequency interference control. This control" 
can be accomplished by one or more of the following methods. 

1. Redesign to use non·interfering type components instead of those 
which generate interference. Example-Replace commutator type 
universal cooling blower Rlotor with interference free induCtion 
motor. 

2. Provide effective shielding to prevent direct radiation. Example
Interference producing ignition system of a internal cr-mbustion 
engine shielded with complete metallic housings over spark plugs, 
cables and magneto. 

3. Install radio interference filters in power lines to prevent interfer~ 
ence signals from being conducted to distort areas on those power 
lines. E)t'ample-Filters installed in power lines to a direct current 
aircraft motol' to prevent motor interference from being conducted 
to the radio installation. 

Interference reduction and control is generally a judicious balance among 
these three methods. Usually no one method is completely effective. Once 
the equipment design is finalized, further interference reduction becomes a 
combination of shielding and filtering. They complement each other and in 
most cases neither shielding nor filtering is completely effective alone. 

HOW TO USE FILTERS EFFECTIVELY 
First one must learn to recognize the serious sources of radio frequency 

interference. Interference is generated wherever there is a spark or electrical 
discharge. Commutator type electric motors and generators, electric arc and 
fluorescent lamps, switches and relays, thyratron and other gaseous' dis~ 
charge tubes may all be sources of radio interference ,of which the manu· 
facturer or user may not be aware. Electronic equipment whicJ-t utilizes 
oscillating circuits may generate radio frequency signals to perform neces· 
sory functions. These signals become radio interference when they leave the 
confines of the circuits and equipment where they ore needed and inter· 
fere with other radio frequency sensitive equipment. An example of this is 
the oscillator used in a superhetrodyne receiver. Among electronic genera
tors those dealing with critically shaped waveforms such as saw tooth or 
square wave· and pulse generators can cause a considerable amount of 
interference as a result of harmonics of the fundamental frequencies. 

For best results, isolate the severe interference producing sources and 
prevent them from contaminating interference free equipment or lines near
by. This can be accomplished by shielding and enclosing case construction 
around the interference sources combined with filters in the power lines. 

Filters will reduce the radio interference cur.rents flowing in power 
lines to very low levels. This is essential to prevent unwanted signals from 
traveling great distances and radiating into space from these distant power 
lines. Filters are not a complete cure for all radio interference problems. 
They need the help of adequate shielding and isol'ation to be completely 
effective. 

The physical placement of a filter is important. Improper positioning 
can sometimes nullify the effectiveness of a filter. The radio interference 
filter should be mounted close to a shielded source, or considering the 
whole chassis a source, close to the power line entrance. Input and output 
lines of the filter sho-uld be separated. For best results use mounting styles 
L, M. 5, V or Yond project one terminal through a shielding partition or 
bulkhecd in the chassis or wiring enclosure. Shielded I~d style" terminals 
ccn also help isolate input end output lines. Be sure that shielded leads have 
the outer covering grounded to chassis at both ends. 

LITERATURE AVAILABLE 
A five page reprint entitled "Radio Inter/erence filters - Their Design 

and Use" showing how to obtain best results whet' using filters for radio 
inte'rference reduction in electronic equipment is available on request. 

ALL-TRONICS PRODUCTS 
In addition to Standard'ized Filters, AII .. Tron;cs, Inc. is a supplier of 

custom designed radio interference filters to the original equipment market. 
Filters with unusual ratings, peculiar shapes, extended, environmental re
quirements and rigid specifications dre available to order. If you have 
any applications for which ovr Standardized Filters do not -completely meet 
your requirements, forward your specifications to us and our engineering 
department will gladly recommend a design to solve your problem. 

In keeping with our comprehensive coverage of the RF filter field we 
also manufacture screen booth filters, line stabilization networks, en
capsulated, impregnated and hermetically sealed networks, assemblies 
and coils to specifications. 

AI1 .. Tlon;cs, Inc. reserves the right to improve design specifications or 
withdraw items from this catalog in the light of new technological advances. 

45 BOND ST., WESTBURY, L. I., N. Y. 11590 - 516·333·3090- TWX: 510 - 222·3655 

1284 See YELLOW SECTION for Local Offices, Phones eem /1969 



STANDARD MOUNTING 
STYLES & DIMENSIONS 

i4J.iihlMD SECTION 2700 

RADIO INTERFERENCE 

IrITJ11fl1rn~ 
~ti.l_ 

STYLE N DIMENSIONS ARE 

A B C D E 
E 1Ya 1)1, 1))'2 ~ 
F 13.4 1~ 1'8 !{6 ~ 
G 2 1% 1Ya ,<, % 
H 2 2 1~ % % 

STYLE N DIMENSIONS ARE 

A B C D 
J 3)16 21'8 1% W, 
K 3)16 21'8 2Ya 1)16 
L 3,% 3V2 2% 1Y.1 

STYLE P DIMENSIONS ARE 

A B C D E F H 
E 1Ya % 1))'2 ~ 1!{6. ~2 
F 13.4 1Y.1 1'8 !{6 ~ 2Ya ~6 
G 2 1% 1Ya ,<, % 2% ~, 

H 2 2 1~ % % 2% ~, 

STYLE P DIMENSIONS ARE 

A B C D F G H 
J 33(6 21'8 1% % 3% 2Ya .195 
K 33(, 21'8 2Ya lJi', 3% 2Va .195 
L 3V2 3V2 2V2 1~ 4% 2 .195 

STYLE R DIMENSIONS ARE 
A B C D F G H 

J 3)16 2% 1 % 1!{6 3% 1'8 .195 
K 33(, 2%2Va 11<, 3% 1% .195 
L 3V2 3J!2 2V2 13.4 4V2 13.4 .195 

STYLE S DIMENSIONS ARE 

A B C D F G H J K L M 
J 33(, 21'8 1% % 3% 2Ya .195 2 1'8 1~2 10-32 
K 33(, 21'8 2Ya 13(, 3% 2Ya .195 2 1% 1~2 10-32 
L 3% 3% 2V2 1Y.1 4 2 .195 2~ 1% 1~2 10-32 
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SECTION 2700 i4§.iiij'ffifi 
~ RADIO INTERFERENCE 

WRAP.,.AROUND 
MOUNTING BRACKETS 

STYLE T STYLE U STYLE V 

STYLE T STYLE U 
8 C F CO H B C F G H 

E 1 'K, 1% % J§2 1 'K, lK, '12 J§2 
F 1~ % 1% 1'8 J§2 1~ % 1~ 1'8 J§2 
G 1~ lYe 2~ 1 ~, 1% lYe 1% 1 ~, 
H 2 lY,l 2% 1 ~, 2 lY,l 1% 1 ~, 
J 2% 1% 3% i% ~2 2% 1% 2Ye 1% ~2 
K 2% 2Ye 3% 1% ~2 2% 2Ye 2% 1% ~2 
L 3V2 2% 4 2 ~ 3% 2V2 3 2 ~ 

STYLE V STYLE W 
A B F G H B C F G H 

E lYe 1 1% * J§2 1 'K, 1~2 V2 6-32 
F 1~ lY,l 1% ~, ~2 1~ % 1~, '¥a 6·32 
G 2 1~ 2Y,l % ~, 1~ lYe 1% 1 6·32 
H 2 2 2% % ~, 2 1~ 2~, 1 6·32 
J 3J<, 21'8 3% % ~, 2% 1% 3~2 1% . 10·32 
K 3J<, 21'8 3% lY,l ~, 21'8 2Ye 3~2 lV2 10-32 
L 3'12 3'12 4 1% ~ 3'12 2% 32~2 2 10·32 

·Only two mounting holes. 

STYLE X Stud STYLE Y Stud 
B C F G Size A B F G Size 

E 1 ,~, 1'8 V2 6·32 lYe 1 1~, * 6-32 
F lY,l 1'8 1~2 % 6·32 1~ lY,l 1% ~, 6-32 
G 1% lYe 1\4 1 6·32 2 1% 12~2 % 6-32 
H 2 lY,l 1~, 1 6·32 2 2 2~2 % 6-32 
J 2% 1% 12~2 1V2 10·32 3J<, 2% 3~2 1'8 10-32 
K 21'8 2Ye 2'~2 1% 10·32 3J<, 2% 3~2 lY,l 10·32 
l 3V2 2% 22~2 2 10·32 3% 3V2 32~2 1 % 10-32 

:Only two mounting studs. 

ALL WRAP ARQUND BRACKETS ARE PERMANENtlY ATTACHED AND 
CENTRALLY LOCATED ON FILTERS. WRITE FOR INFORMATION ON 
REMOVABLE BRACKETS IF NEEDED. 

STYLE W STYLE X STYLE Y 

TERMINALS 

EFGH 
FGH 
FGHJ 
JKL 
JKL 
JKL 

EFGHJ 

EFGHJ 

EFGH 
EFGH 
EFGH 
EFGH 
EFGH 

FGH 
~GH 
FGH 
FGH 

IF BASIC PART NUMBER ENDS 
WITH ONE OF THESE LETTERS 

USE TERMINAL TYPE 

FOR THIS CURRENT 
RAUGE 

AMP. A B C 

10 0·2.5 4·40 % X, 31, 
11 0·10 6·32 % ~6 ~2 
12 0·16 .8·32 % ~, X, 
13 4·25 10·32 3,4 1 X, 
14 10·63 Y,l.20 1 1 % 
15 25·100 %.16 1~ 1% ,<, 

16 0·16 '~2 ~, 

17 0·16 '12 ~, 

WIRE 
SIZE 

18 0·2.5 20 X, X, 6 
19 0·2.5 20 X, ~, 12 
20 0·2.5 20 X, X, lB 
21 0·2.5 20 X, X, 24 
22 0·2.5 20 X, X, 36 
23 2.5·10 18 X, '~2 6 
24 2.5·10. 18 X, '~2 12 
25 2.5·10 18 X, '%2 24 
26 2.5·10 18 X, '%2 36 
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ARITECI+ 
I4g,1iti'''D SECTION 2700 

ELECTRONIC INSTRUMENTATION FOR DESIGN & TEST 

CORP 

CFs 
(VOLTAGE CONTROLLED FILTERS) 

SPECIFICATIONS 
Cutoff Frequency Range 

Input Impedance 
Cutoff Control Voltage 
Voltage Output (max) 
Minimum Load Impedance 
Output Impedance 
Gain 
Asymptotic Rolloff Slopes 
Power Supply Voltage 
Size 
Temperature Range 
Price 

Up to 100:1 fomin to fomax 
from 0.1 Hz to 20,000 Hz 
> 100 KO 
o to 1 volt 
70% of ± Power Supply Voltage 
1 KO 
50 (max) 
0, 10, 20 or 30 db 
6, 12, 18, 24 or 30 db/octave 
±3 to ±15 VDC 
%" x 2.1" x 2.1" 
-30·C to +70·C (standard) 
100 Lot - $100 to $200 per unit 
Single Lot - $260 to $525 

Control 
Input 
0-1 volt for 
Range 01 I, 

Patent Pending 

Signal Input 

Fi Itered Output 

WHAT IS A VCF ? 
ARITECI+ VCF's are active 
filters having voltage controlled com
ponents that provide smooth con
tinuous translation of the frequency 
and phase response without affecting 
the shape of the response. The filters 
are compact, stable, and extremely 
reliable - even for the most sophis
ticated applications. 

WHY WAS THE 
VCF DEVELDPED? 
The VCF was developed to handle 
signal processing requirements that 
are not readily satisfied by. single 
fixed filter techniques. 

VCF's lend themselves to automatic 
as well as manual signal processing, 
because of their unique ability of 
being externally voltage controlled. 

Variable band pass and notch require-
ments can be satisfied by cascading 
low pass and high pass filters in 
series or in parallel, respectively. 

ORDERING INFORMATION SPECIFY MODEL NUMBER per example below 

30 BHP 150- 15000 / 0 
Slope (db/octave) T -,-

Type (Butterworth High Pass) 
. I "'1;. ___ In-band Gain (db) 

Cutoff Frequency Range (Hz) 

Band pass and notch filter designs having independent voltage. controlled center frequencies and 
band widths and featuring extremely steep skirts are also available. 

PHASE SHIFTER/METER 
(Bulletin PSM.J60A) 

• 10Hzto 1 MHz 
Phase Meter and 
Phase Shifter 

• Shifts and 
Measures 0 0 

to 360 0 

• Direct Reading 
in Degrees 

• High Input Impedance and Input Sensitivity 
• DC Output Proportional to the Phase Sh;tt 

being Measu red or Generated 

DIGITAL IC TESTER 
(Bulletin ICT-516) 

• A Logical and 
Simply 
Connected 
Prog·ram 

• Prewired Patch 
Plugs 

• Rapid Manual 
Testing 

• Self~Contained - Can Test All Digital Logic for 
Functional Failures 

• Input and Output Indicator Lights for Visual 
AnalysiS 

• Universal Input Connector - Accepts Up to 16 
Pins 

TONE BURST & GATING 
GENERATOR (BulietinTG-210) 

• DC to 1 MHz 
Input Frequency 
Range 

• Switching 
Transients and 
Feedthrough > 
60 db Down 

• GrEiater than 30 db 
• Tone Bu rst and Owel Time Independently 

Variable from 1 to 1024 Cycles in 20 Steps 
• Gating Voltage Output 
• pulse Output 

INSTRUMENT ENCLDSURE & PDWER SUPPLY SYSTEMS (BulietinENC-1OOO) 

• Two Interlocking Aluminum Extrusions 
• Good-Looking Simplicity 
• Rugged Construction: %" Wall 
• Versatile Built~in Mounting for Multiple 

Circuit Boards 
• Includes Rubber Feet, Tilt Bail, Rear Panel, 

Complete Hardware 
• Optional Power Supplies 
• 3lhJ'1 x 80/8" X 7%/J' HWD 
• Single or Dual Rack Adapters Available 
• Clear Chromate Finish 
• Blue Finish on Cover (Optional) 

POWER SUPPLY SPECIFICATIONS 

T ... Low Volt ... 
H .... and Split 

VoIt_ 

VoltaBe (DC) V±10% V ±O.5 Volts 

Current Upto 1 amp Upto 200 ma 

Impedance <0.2U <0.02U 

ReButation 
(line & Load) <0.2V <0.02 V 

Ripple <0.005 V 

POWER SUPPLY MODELS AVAILABLE 

M ..... OutpuI(OC) 
VoIt.p Lev ... (Yolto) 

PS·LV 3.6 or 5.2 

PS·SL 3.6 or 5.2. and +12 
-6 and 18. 

PS·HV or ±15 and 30 

PS·SV . ±~2 and 18. or .±15 and ,30 

PS·HL 3.6 or 5.2 and 18 or 30 

Examples: PS-Sll - 5.2 and ± 15 and 30 

PS-SVI - ±15 and 30 
PS·Hll - 5.2 and 30 

Now designers can power and 
package circuitry with ease. 
Model ENC-lOOO cabinet ac
cepts up to 5 circuit cards 

without any addition· 
al mounting hard~ 
ware. High quality 
power supply; versa~ 
tile multiple output 
voltages. ExcelJent 
heat traRsfer charac~ 

teristics. Suited for, dfmse packaging. Easy 
assembly, appealing design. 

DESIGNERS KIT AND ACCESSORIES 

Model 

PB·1000 

AK·IOOO 

R10r R2 

NEX 

DeSCription 

Precut Breadboards 
(2 3/." x 8" x YM") 

Accessories Kit IncludinB: 
Pilot LamP. 2 BNC 

Connectors 
11 Position Rotary Switch 
DPDT Switch plus 
Spare Fuse 

19" x 3'12" x 7ljz" Sln.le or 
Dual Rack Ad~pt:er, 

Blue Finish on Cover 

For more information, contact ARITECL3Ii. 130' I S 8 M 2 r7' Llnco n t., righton, ass. 0 135 Telephone: 617-254-2990 
CORP 
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Clevite Ceramic Filters 
for the man with designs on something better. 

Small. lightweight and rugged.Steep·sided selectivity. Large range of bandwidths. Non·microphonic. Perma· 
nently·tuned. Immune to magnetic fields. High stop band rejection free of spurious response. Highly stable with 
both temperature and time. 

Computer Designed rCF Hybrid Ceramic Filter 

High efficiency design combines the input 
advantage of a tuned transformer with the 
stability and high performance of Clevite 
cermic filters. This design offers manufac
turers of quality commu nications equip
ment greater selectiyjty at a lower cost. 
Made specifically for CB, mobile, aircraft 
and marine radios ... in a package less 
than 0.6 cu. in. 

r-- 1.22----1 

(A selection of other bandwidths and 
characteristics to cover a range of applica
tions from FM to CW is available on special 
request.) 

TCF-4 CERAMIC FILTERS 

Bandwidth 
Model 6dB 60dB 

Insertion Stopband 
Number Loss R~ection (Min.) (Max.) (dB) dB) 

(kHz) (kHz) 

TCF4-8020Al 8 20 60 
TCF4·12036Al 12 36 60 
TCF4·18G45A' 18 45 50 

1 
0.74 

1 

Impedance 
(Kilohms) 

In** Out 

40 1.5 
40 2.2 
40 2.2 

I.-Center Frequency' 455kHz ±1.0. 2.-Center Frequency' 455kHz ±1.5. 
'Stability: TIME-within +0.2% for 5 years. 

TEMP-within 0.2% from -20 to +60·C. 
"Max: Ratings: 100 volts DC, 5 ma DC. 

TCF-6 CERAMIC FILTERS 

Bandwidth 
Model GdB GOdB 

Insertion Stopband 
Loss Rerction Number (Min.) (Max.) (dB) dB) 

(kHz) (kHz) 

TCF6·4DIOAI 4 10 10 60 
TCF6·30055A' 30 55 5 60 
TCF6·35060A"· 35 60 5 60 
TCF6·12F36Al 12 36"'*· 10 90 

3.-Center Frequency' 455kHz ±2.0. 
4.-Available on special order at a center frequency of 500kHz. 
'Stability: TIME-within +0.2% for 5 years. 

TEMP-within 0.2% from -20 to +60°C. 
··Max. Ratings: 100 volts DC, 5 ma ~C, '··@90dB. 

Impedance 
(Kilohms) 

In*'" Out 

40 4.7 
20 1.0 
20 1.0 
40 2.2 

For more information, write for Bulletin 94026. Clevite Corporation, 
Piezoelectric Division, 232 Forbes Road, Bedford, Ohio 44146. 

Split Ring Low Frequency Filter 
These miniature, fixed-tuned filters combine very 
narrow band widths and high performance with small 
size and weight. Optimum applications include low 
frequency communications receivers, selective calling 
systems and control circuits. 

Model Center Insertion 

Number Frequency Loss 
(kHz) (dB) 

TSR·9B 9 4 
TSR·12B 12 4 
TSR·15B 15 4 
TSR·18B 18 4 
TSR·2IB 21 4 
TSR·24B 24 4 
TSR-27B 27 4 
TSR-30B 30 4 

!--- 075 ----l 

CJ·::··········1 .~ ..••...• I 
H ,'!< 

Impedance 
(Kilohms) 

56 
56 
56 
47 
47 
47 
33 
33 

(Note:. These. Filters are available at all center frequencies from 9kHz to 50kHz.) 
Bandwidth: (%fo): 1% @3dB; 13% @20dB. 
Stability: TI ME-within 0.2% for 5 years. 

TEMP-within 0.2% from -40·C to +85' 

For more information, write for Bulletin 94, .3. Clevite Corporation. 
Piezoelectric Division, 232 Forbes Road, Bedford, Ohio 44146. 

Compact 0-11 Ladder Filter- 60dB 
Stopband Rejection 

I-- I.I2....., 

Improved D-ll cermic i-f filters are designed for communications circuit 
applications where the precise center frequency tolerance and high stop 
band rejection of the widely-used 17 disc Clevite ladder tilter are not 
required. 

Bandwidth 

'Model 
Center 

Frequency 
Insertion 

6dB (Min.)' 60dB ~Max.)· Number Tolerance 
(kHz) (kHz) (k z) 

TL·6DII·12A ±2 12 
TL-1001I·20A ±2 10 20 
TL·1601l·32A ±2.5 16 32 

TL·20011-38A ±2.5 20 38 
TL·3001l·57A ±3 30 57 
TL·4001l·72A ±3 40 72 

Packaged Size: 1.12 ±.030 x .327 Oia. Max. 'At Room Temperature 27°C. 
Center Frequency: 455kHz. Also available at 500kHz on special order. 

Stability: TIME-within + 0.2% tor 5 years. 
TEMP-within 0.2% from -40°C to +85°C. 

Impedance: 10kHz B/W and below-2000 ohms. 
(In and Out) 16kHz B/W and above-1000 ohms. 
Stopband Rejection: 60dB. 

"'loss 
(dB) 

6 

4 

5 

For more information, write for Bulletin 94021. Clevite Corporation, 
Piezoelectric Division. 232 Forbes Road. Bedford. Ohio 44146. 

Standard 17-disc Ceramic Ladder Filter 
j--- 1.55----1 

"'i$Ii!.t'!i!;IS~ 
Clevite 17-disc ceramic ladder filters are designed for i-f stages of military 
and top·ot-the-line commercial superheterodyne radio receivers used in 
airborne or ground AM and FM communications equipment. 

Bandwidth 
Model 

6dB (Min.)- GOdB (Max.)' I nsertion loss· 
Number (dB) 

(kHz) (kHz) 

TL·205A 10 

TL·4D8A 

TL·601lA II 
TL·8014A 14 

TL-IOOI6A W 16 

TL·16025A 16 25 
TL-20032A 20 32 

TL·30045A 30 45 
TL·40055A 40 55 

TL·45D65A 45 65 

Center Frequency: 455kHz: ±lkHz tor narrow band; 
±2kHz tor bandwidths above 20kHz. 

Stability: TIME-within +0.2% tor 5 years. 
TEMP-within 0.2% from -40°C to +85°C. 

Impedance: 10kHz B/W and below-2500 ohms. 

(In and Out) 16kHz and 20kHz B/W-1500 ohms. 
30kHz B/W and above-1200 ohms, 

'Ai Room Temperature 
27°C. 

For more information. write for Bulletin 94017. Clevite Corporation. 
Piezoelectric Division. 232 Forbes Road. Bedford. Ohio 44146. 

CLEVITE 
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LC 

design and 
performance 
checked 

W~~@OO~ 
prototyping 

To meet your specific filter 
requirements, ESC first constructs 
a mathematical model based on 
actual physical components 
available. Through the use of 
high speed computer techniques 
with ESC's inhouse IBM 1130, 
the electrical characteristics and 
physical dimensions of your 
proposed filter are immediately 
tested and "proven out." Typical 
computer output data includes input 
impedance, attenuation, phase, 
phase delay, and group delay-
all versus frequency. It is therefore 
possible for ESC to evaluate your 
filter needs, develop a suitable 
design and submit a quotation in a 
fraction of the time previously 
required. 
The products illustrated to the right 
we~e designed and produced 
by ESC and are representative 
examples of our filter capabilities. 

Please do not request that we send 
you a filter catalog or other 
descriptive literature-we don't 
have any. All of our designs are 
custom. We do have a Filter 
Questionnaire, however. If you fill 
it out, we will be able to discuss 
your specific requirements with you. 

• LOW PASS • HIGH PASS • BANO PASS 
• SINGLE SIDEBANO • R Fl. MINIATURE 
• PRINTED CIRCUIT • AUOIO • MOBILE 
COMMUNICATIONS • TELEMETRY • SPE· 
CIAL APPLICATIONS 

From design through production 
of custom·designed LC filters, 
contact ESC. 

i@jjiij,fflD SECTION 2700 

FILTERS • • • • • • • 

as sophisticated as your application 
RFI TUBULAR FILTER WITH 
CONTROLLED OVERSHOOT AND RISE TIME 
FREQUENCY RESPONSE OUTrur 

Flat within ± % db to 200 kHz 
2MHz>3db~.l... 

30 MHz> 60 db 0J .. ~+ 
30 MHz-1 GHz > 40 db 1="--1-,,,~1 

TR (rise lime) 

Z ,",uree = 750 
Z load = 5OkO 

10% 

frequency RtSpDn~e ULTRAMINIATURE <d. 0I1 
TELEMETERING FILTERS t ¥ 

Center frequencies from 400 Hz to ~ 7" '''k 1 __ ~I 
165 kHz. Available in bandwidths f 

of ± 7 1/ 2 % and ± 15% of center 
frequency (fc) Epoxy case and straight leads 
Z source/load = 10kn for printed circuit mounting 

CONSTANT GROUP DELAY LOWPASS IGfOUP Delay 
FILTER WITH HIGH DISCRIMINATION --1- Group delay constant within 

6(ldb :+ 8% to withih stopband 
FREQUENCY RESPONSE 1-
Passband flat within ± .1 db 
Cutoff frequency « 3 db), 1400 Hz ~ ~ ~' < ± 8% 
Attenuation at 2550 Hz and above, Z souree/load = 2700n I I t 
> 60 db ~~~~rt:~~ \O~S3~ ldb 

BANDPASS DELAY LINE FOR 
HIGH DELAY IN SMALL PACKAGE 

Center frequency 100kHz 
Passband ± 3kHz < 1 db 
Group delay 1.0 millisec. 
Z source/load = lkn 

WRITE TODAY FOR YOUR COpy OF ESC'S FIlTER QUESTIONNAIRE. 

!!~!l ELECTRONICS CORPORATION 
534 BERGEN BOULEVARD • PALISADES PARK, N. J. 07650 • (201) 947·0400 

World's Leading Producer of Delay Lines 

See YELLOW SECTION for Local Offices, Phones 1287 
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HERTZ FILTERS 
BAND PASS FILTERS CUSTOM 

DESIGNED TO FILL YOUR NEEDS 
PARTIAL LIST OF HERTZ FILTERS 

Hertz Filter Corporations' engineering 
department is made up entirely of spe
cialists in the field of custom design of 
band pass filters. They are all fully ex
perienced and prepared to help you solve 
your filter problems. Call or write Hertz 
for reliable service and prompt delivery. 

FEATURES 
1. Fi Iters, Band Pass, Passive 
2. Center Frequencies - 50 Hz to 50 Meg Hz 
3. Shape factors - better than 2.0 for ratios of 

60 db to 3 db 
4. Bandwidth to center frequency ratio - up 

to 10% 
5. Phase linearity - within 10° through 

passband 
6. Low passband insertion loss 
7. Better than 80 db attenuation 50% above 

and below center frequency 
8. Input and output impedances as required 
9. Low input and output impedances in stop 

band 
10. Low passband ripple 
11. L, C, and R elements only 

o 

10 
( r- \ 
I 

20 

30 

40 

\ 

\ 
50 

J f\ 
60 

70 

/ "-
80 

18KC 19KC 
20KC 

21KC 22KC 

HERlZ 

BAND PASS 
PART NO. 

BP·7907·1 
BP-7907-2 
BP-7907-3 
BP-7907-4 
BP-7907-S 
BP-7907-6 
BP·7907-7 

BP·7996-1 

BP-8004-10 
BP-8004-11 
BP-B004-12 
BP-8004-13 

BP-7897-1 
BP-7B97-2 
BP-7897-3 
BP-7B97-4 
BP-7B97-5 
BP-7897-6 
BP-7B97-7 
BP-7897-B 
BP-7B97-9 
BP-7897-10 
BP-7B97-11 
BP-7B97-12 
BP-7B97-13 
BP-7B97-14 
BP-7B97-IS 

LOW PASS 
PART NO. 

LP-7907-1 
LP-7907-2 
LP-7907-3 
LP-7907-4 
LP-7907-5 
LP-7907-6 
LP-7907-7 

LP-7996-1 

LP-B00410 
LP-8004-11 
LP-B004-12 
LP-B004-13 

PART NO. 
HIGH PASS 

HP-7907-1 
HP-7907-2 
Hp·7907-3 
HP-7907-4 
HP-7907-S 
HP-7907-6 
HP-7907-7 

HP-7996-1 

HP-BOO4-10 
HP-8004-11 
HP-8004-12 
Hp·8004-13 

(a II filters in accordance with MIL-F -18327) 

PASS BAND STOP BAND Zo I.L.@CF 

3db(IS0·300)Hz 60db(50·BSO)Hz 600 Idb 
3db(300·900)Hz 60db(1l0-1700)Hz 600 Idb 
3db(600-1200)Hz 60db(210-3400)Hz 600 Idb 
3db(1.2-2.4)KHz 60db(.43-6.B)KHz 600 Idb 
3db(2.4-4.B)KHz 60db(.B5-13.S)KHz 600 Idb 
3db(4.B-9.6)KHz 60db(1. 7 -27)KHz 600 Idb 
3db(B.9-11.2)KHz 60db(3.1-32)KHz 600 Idb 

3db(B2S-1,17S)Hz 40db(650-1,3S0)Hz 30K 3db 

3db(B-26)KHz 30db(4-30)KHz 10K/2K 2db 
3db(19.S-33.5)KHz 30db(16. S-36.S )KHz lOK/2K 2db 
3db(26.2S-40.25 )KHz 30db(23.25-43.2S)KHz 10K/2K 2db 
3db(32.6-S2.6)KHz 30db(27.6·57.6)KHz IOK/2K 2db 

3db(37.S-40.5)KHz 30db(34. S-43.S)KHz 10K/IK 4db 
3db(40.S-43.S)KHz 30db(37.5-46.S)KHz 10K/IK 4db 
3db(43.5-46.5)KHz 30db(40.5-49.5)KHz 10K/IK 4db 
3db(46.5-49.5)KHz 30db(43.S-52.5)KHz 10K/IK 4db 
3db(49.5-52.5)KHz 30db(46.5·5S.5 )KHz 10K/IK 4db 
3db(52.5-5S.S)KHz 30db(49.S-SB.5)KHz 10K/IK 4db 
3db(S5.S-58.S)KHz 30db(52.S-61. 5)KHz 10K/IK 4db 
3db(SB.5-61.5)KHz 30db(SS.S-64.S)KHz 10K/IK 4db 
3db(61.S-64.S)KHz 30db( S8.S-67 .S)KHz 10K/IK 4db 
3db(64.5-67.S)KHz 30db(61.S-70.5)KHz 10K/IK 4db 
3db(67.S-70.S)KHz 30db(64. S-73. S)KHz 10K/IK 4db 
3db(70.S-73.S)KHz 30db(67.S-76. S)KHz 10K/IK 4db 
3db(73.S-76.S)KHz 30db(70.S-79.S)KHz 10K/IK 4db 
3db(76.S-79.S)KHz 30db(73.S-B2.S)KHz 10K/IK 4db 
3db(79.S-B2.S)KHz 30db(76. S-BS.5)KHz 10K/IK 4db 

PASS BAND STOP BAND Z" 
4db@300Hz, Idb@22SHz 60db@BSOHz 600 
4db@600Hz, Idb@4S0Hz 60db@1700Hz 600 
4db@1.2KHz, Idb@.9KHz 60db@3.4KHz 600 
4db@2.4KHz, Idb@l.BKHz 60db@6.BKHz 600 

4db@4.BKHz, Idb@3.6KHz 60db@13.SKHz 600 
4db@9.6KHz, Idb@7.2KHz 60db@27KHz 600 
4db@11.2Hz, Idb@10KHz 60db@32KHz 600 

Sdb@I,17SHz, 2db@I,000Hz 40db@650Hz 30K 

Sdb@26KHz, Idb@17KHz 30db@30KHz 10K/2K 
Sdb@33.SKHz, Idb@26.SKHz 30db@36.5KHz 10K/2K 

Sdb@40.25KHz, Idb@33.25KHz 30db@43.25KHz IOK/2K 
Sdb@52.6KHz, Idb@42.6KHz 30db@57.6KHz 10K/2K 

PASS BAND 
STOP BAND Z" 

4db@IS0Hz, Idb@22SHz 60db@50Hz 600 
4db@300Hz, Idb@450Hz 60db@1l0Hz 600 
4db@600Hz, Idb@900Hz 60db@210Hz 600 
4db@1.2KHz, Idb@I.8KHz 60db@.43KHz 600 
4db@2.4Hz, Idb@3.6KHz 60db@.85KHz 600 
4db@4.BHz, Idb@7.2KHz 60db@1.7KHz 600 
4db@8.9KHz, Idb@10KHz 60db@3.1KHz 600 

5db@825Hz, 2db@I,OOOHz 40db@I,350Hz 30K 

Sdb@8KHz, Idb@17KHz 30db@4KHz 10K/2K 
Sdb@19.5KHz, Idb@26.SKHz 30db@16.5KHz 10K/2K 
5db@26.25KHz, Idb@33.25KHz 30db@23.25KHz IOK/2K 
Sdb@32.6KHz, Idb@42.6KHz 30db@27.6KHz 10K!2K 
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SIZE 

2 x 21f4 X 4 
2 x 21/4 X 4 
2 x 21f4 X 4 
2 x 21f4 X 4 
2 x 21f4 X 4 
2 x 21f4 X 4 
2 x 2 x 3 

1 x 21f4 x 4'12 
13/s x 15/s x 23/4 
13/s x 1% x 23/4 
13/s x 1% x 23/4 
13/s x 15/s x 23/4 

Ilf4 x 11/4 X 2 
Ilf4 x Ilf4 X 2 
Ilf4 x 1'/4 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 X 2 
Ilf4 x Ilf4 X 2 
11/4 x Ilf4 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 X 2 
11/4 x 1'14 X 2 

SIZE 

2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
13/s x 15/s x 2'14 

13/s x 15k x 2'14 

1'14 x 1'/4 X 2 
11/4 x 11/4 X 2 
11/4 x 1'14 X 2 
11/4 x 11/4 X 2 

SIZE 

2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
2 x 2 x 3 
13/s x 1% x 23/4 

13/s x 15/s x 23/4 

11/4 x 11/4 X 2 
1114 x 1'14 X 2 
11/4 x 11/4 X 2 
11/4 x 11/4 x 2 
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CONSTANT VOLTAGE 
TRANSFORMERS 

Regulate voltage within ± 1 %, 
even with input variations as great 
as ± 15% with closely controlled 
source frequency. Response time 
1.5 cycles or less. Harmonic con
tent in output voltage wave held to 
minimum. 175 watts to 15 KW. 

AUDIO TRANSFORMERS 

Commercial and military types 
for subsonic, sonic, ultrasonic 
frequencies, renders harmonic 
and intermodulation distortion 
negligible. Minimum hum pickup. 
Frequency response for input, 
output, driver and modulation 
units meet toughest specs. 

REACTORS 

Wide variety of chokes and 
reactors. IncLudes modulation 
reactors, splatter chokes, filter 
reactors, swinging chokes, 
smoothing chokes, charging 
chokes, high Q chokes. 

ELECTRIC 
WAVE 
L-C FILTERS 

1290 

PC high-performance types 
designed and manufactured to 
the most rigid customer specifi
cations. Available in complete 
range of sizes and shapes, 
including subminiature packaging 
to meetall customer requirements. 

GENISCO 
FILTERS I TRANSFORMERS 
CHOKES I COILS I SWITCHES 
ENGINEERING SERVICES 

LOW AND HIGH PASS FILTERS 

Series of inexpensive standard 
low and high pass designs avail
able. One typical low pass design 
delivers constant output within 
±0.3% from DC to 20 cps and 
attenuation of greater than 35 db 
at 100 cps, 25 ohms input, 
3 megohms output. Typical high 
pass design from an M derived, 
two section filter has 30 db attenu
ation at a cut-off ratio of 0.67 of 
the 3 db frequency. Input and 
output impedance of 600 ohms. 

DELAY 
LINES 

Qualified for mil airborne and 
missile applications. Attenuation 
less than Y2 db per microsecond 
delay with 0.25 microsecond 
pulse width. 

TOROIDAL. 
INDUCTORS 

Open coil, encapsulated coil and 
hermetically sealed coil types in 
wide range of sizes and capac
ities. Over 700 models to choose 
from. Inductances range from .010 
mH to 1 H. Dimensions held within 
± 1 /16 inch or better. Tempera
ture stabilized cores on order. 

POWER TRANSFORMERS 

Includes step-up, step-down, 
isolation and auto to 100 KV A. 
Meet or exceed MIL-T-27A and B. 
Hermetic metal cased. Sealed 
encapsulated. Open frame 
impregnated. Also high shock 
versions of all three. Operating 
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temperatures to 170°C+, as 
specified. Life expectancy 
10,000 hours minimum. 

PULSE TRANSFORMERS 

Wide variety of values in micro
henries to millihenries range. 
Virtually any package size and 
style. Hermetically sealed in metal 
cases or plastic encapsulated. 
Core types include toroid, cup, 
tape. Per applicable mil specs. 
250 to 750 ohms impedance. Taps 
-0 to 1 Q,microseconds -located 
within 25 nanoseconds at various 
pOints. Temperature coefficient 
of delay not to exceed 0,00005 
microsecond per microsecond per 
° F. over a temperature range 
of -40 to +200°F. 

TELEMETRY 
FILTERS 

Set of 80 excellently matched 
comb. filters. Holds 3 db points 
within ± 1 cps within 25 cps band
width from 0 to 2,000 cps. Voltage 
gain obtained by 25K ohm output 
with input impedance of 500 
ohms. Enables output voltage 
to be set accurately with 
potentiometer as terminating load. 

TUNED CIRCUIT NETWORKS 

For 400 cps tuned circuits using 
simple combinations of capacitors 
and inductors. Specifications ordi-

. narily made for Q, dc resistance, 
inductance, capacitance and 
tuning frequency of the network. 
Produced in accordance with 
exacting Genisco specifications. 
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RADIO 
INTERFERENCE 
FILTERS 

Per MIL-F-15733D. 1 to 50 amp, 
100 VDC to 120 VAC, 400 cps, 400 
VDC. Insertion loss per character
istic B or D as required, measured 
per MIL-STD-220. Both 85°C 
and 125°C ratings, typical voltage 
drop .25. All other electrical and 
mechanical requirements are met. 

ARC SUPPRESSORS 

Available in ratings from 1.0 
through 4.0 microfarads, in 25, 
50, and 100 amp groups. Suitable 
for work at high amperages on 
voltages of 100 VDC and below. 
Capacitors designed to meet 
or exceed MIL-C-11693-B. 

POWER 
LINE FILTERS 

Shielded enclosure, RF filters. 
Over 100 db isolation over 14 Kc 
to 1 ,000 Mc range. Attenuation per 
MIL-STD-220A. Design and 
construction per MIL-F-15733D. 
Operating temperature - 55° to 
+65°C. Filter panels from 2 X to 
.5 X to 4 X 125 amps, 120 to 
440 volts, 60 to 400 cps. 

CURRENT PROBES 

For RFI devices, scope 
monitoring. Use also as p 
devices and/ or sensors or signal 
conditioning equipment. Useful 
range few cycles to 1,000 Mcs. 
Apertures % to 8 inches. Sensi
tivity to 0.5 microamps. Power 
line limits of 10 to 300 amps. 
Approved per MIL-STD-826A. 

Designed for line communications 
such as telephone, teletype, car
rier current, data phone and com
puter links. Transmission loss in 
thG pass band is 1 db or less, and 
:las a high insertion loss, generally 
greater than 100 db at frequencies 
of 14 kc up to 1.0 Gc. Meet appli
cable sections of MIL-F-18327 
and MIL-F-15733D. 
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SPECIAL 
CAPACITORS AND NETWORKS 

Non-standard sizes, shapes and 
electrical values are a specialty. 
Years of experience and wide 
engineering background are com
bined to provide the highest relia
bility in special capacitors and 
networks. Engineering experience 
in systems analysis and study help 
provide you with a part carefully 
designed and evaluated for your 
specific need. Short delivery cy
cles for these non-standard items. 

ISOLATION NETWORK 

The Isolation Network is designed 
to meet the requirements of 
MIL-STD-188B and FED-STD-222 
for low level digital transmission 
reference systems. It additionally 
receives a pulse on the input, 
transduces the pulse through a 
metallic shielded wall and recon
stitutes the pulse in the output 
section. This achieves total elec
trical isolation of input and output. 
It is applicable to signal, clock, 
and control circuits for military 
digital DC communication equip
ment where a serial binary inter
face appears. It is packaged to 
form a completely functional unit 
which will connect directly into 
the communications network. It 
shall be used to couple the loop 
and line side of cryptographic 
and cryptographic control 
equipment as applicable. 

~, 
SHEILDED ",;\1« '" 

ROOM"'" 
FILTERS 

Complete "systems set" of RF fil
ters for use on power lines entering 
or leaving electronic shielded 
enclosures. Each of five different 
filters provides over 100 db of 
isolation or filtering over the fre
quency range of 14 kc to 1000 mc. 
isolation or attenuation is in ac
cordance with MIL-STD-220A and 
filters are manufactured in ac
cordance with MIL-F-15733D. Op
erating temperature from - 55°C. 
to +65°C. Current and voltage of 
different panels ranges from 2 X .5 
amps to 4 X 125 amps, 120 volts 
to 440 volts and 60-400 cps. 

i@"lij,ffid SECTION 2700 

RFI TRANSIENT-FREE SWITCHES 
Genisco RFS-Series Switches are 
solid state AC or DC switching 
devices that allow the turning on 
or off of AC or DC currents with a 
minimum of electrical transients 
and/or circuit noises. 

DC 
1 AMP AND 
5 AMP 

Our new DC transient free switch 
is a small, low-cost unit designed 
for 28 VDC service. It is available 
in 1 amp and 5 amp configura
tions, and both models exceed the 
requirements of MIL-STD-826A 
when switching a full rated load. 
Current requirement 20 mao 
Voltage Drop 1 volt. 

AC RFI-FREE 
SWITCH/ 
CONTROLLER 

One-amp, combination RFI-free 
switch and controller which can 
serve as a transient-free on/ off 
switch for AC power circuits. De·· 
signed for a 115-volt, 50-400Hz 
power line. Current requirement 
less than 2 mao Measures only 
1 % x 2 x % inches. Weighs only 
three ounces. Turns AC power 
circuits on and off with minimal 
electrical noise generation. After 
control terminals are shorted, elec
tronic logic waits until line voltage 
reaches a zero crossing before 
applying power to the load. Con
versely, when control terminals are 
opened, load power continues until 
load current crosses zero. Switch 
meets the noise limits of MIL-STD-
826A without additional filtering or 
shielding. 
RFI/EMI ENGINEERING SERVICES 
Genisco Technology components 
reflect the continual advances be
ing made through Genistron's out
standing capabilities in RFI/EMI 
research, development, engineer
ing and production. By devoting 
all efforts exclusively to radio 
frequency/electromagnetic inter
ference and system compatibility 
control, Genistron has built up 
what may well be the greatest 
single-source wealth of knowl
edge in this specialized area. For 
RFI/EMI components, applica
tions engineering assistance or 
consultation, write us or contact 
our representative nearest you. 

GENISCO TECHNOLOGY CORPORATION 
COMPONENTS DIVISION 
Engineering and Manufacturing 
Facilities 
18435 Susana Road 
Compton, California 90221 
(213) 774-1850 
Illinois facility, 9367 William Street 
Rosemont, Illinois 60018 
(312) 671-0632 

See YELLOW SECTION for Local Offices, Phones 

GENISTRON DIVISION 
Engineering Services Locations 
18435 Susana Road 
Compton, California 90221 
(213) 774-1850 
Washington, D.C. facility, 
10774 Tucker Street 
Beltsville, Maryland 20705 
(301) 345-8900 

1291 



SECTION 2700 iM,jiij,wuffii 

I HELIX RESEARCH 
ASSOCIATES. INC. 
S3S4 HERCULES STREET, LA MESA 
CALIFORNIA 92041 [7141465-3557 

To solve our clients filter problems, Helix Research Associaties offers 
a management and engineering team with more than 50 years 
experience in design and production of highly customized and 
sophisticated electronic wave filters. By extensive untilization of 
computers during design plus a vast library of normalized designs, 
HRA provides its clients with rapid response and optimum design 
characteristics at the greatest possible savings in cost. 

HRA's manufacturing facilities utilize the most advanced techniques 
known and is itself continually helping to advance the state-of-the
art. With rigidly enforced Quality Assurance and Quality Control 

ACTIVE BANDPASS FILTER RFI FILTER 

FILTER NETWORKS UNLIMITED 

procedures. HRA's clients are assured high production of the best 
possible quality on schedule. 
HRA filters can be packaged to meet specific volume requirements. 
Whether your requirertlents are conventional, exotic, commercial, or 
military, HRA can solve your filter design problems and manufacture 
in quantity to your exact reqUirements. 
The examples below are typical of HRA solution to unique 
customer filter requirements and represent only a small sampling 
of HRA's Filter Networks Unlimited. Write, wire or phone for the 
complete story. 

PHASE MATCHED 
BANDPASS FILTER 

TYPICAL FILTERS 
SERIES r400 LC fILTERS 60 Hz to roo MHz 

Frequency Bandwidth Factor Loss Ripple Impedance 
Type Center Passband Shape Insertion Operating Temperature Size 

Model 1420 Band Pass 106 Hz 3 DB/12 Hz 40 DB/3 DB 5,1 7 DB 0.1 DB 10K!! OOC to +65°C 3.0" x 2.5" x 7.0" 

Model 1418 Narrowband Bandpass 2.012 KHz 3 DB/25 Hz BO DB/3 DB B:I BOB o DB 25KIl -10°C to +55°C 4.3" x 3.0" x 2.6" 
-

Model 1402' Narrowband I.F. Bandpass 10.7 MHz 3 DB/150 KHz 60 DB/3 DB 4:1 13 DB o DB 1.2KIl -55°C to +B5°C 2.38" x 1.00" x .75" 
-

Model 1414 Low Pass N/A 3 DB/19.75 MHz 60 DB/3 DB 1.4:1 2 DB 0.5 DB 4001l - 30°C to + 65°C 1.0" x 1.0" x .6" 
- ... - .. __ .- . _-C---' --I-- - 1----. ._._--

Model 1419 Wideband Bandpass 19.B MHz· 0.1 DB/6 MHz 60 DB/O.I DB 4:1 0.5 DB 0.1 DB 501l -55°C to +85°C 2.90" x 1.40" x .75" 
-"--_. 

Model 1412' Narrowband I.F. Bandpass 30 MHz 3 DB/800 KHz 60 DB/3 DB 3.5:1 10 DB o DB 6001l DoC to +55°C 2.56" x 1.31" x 1.31" 

'I.F. Bandpass Filters Available in Various Bandwidths. 

SERIES J500 Rfl fILTERS r MA to 20 AMPS 

Type Rated Voltage Rated Current DC Resistance Attenuation Operating Temperature Size 

Model 1501 Broadband 230VAC 1.0 Amp 50 Milliohms 20 DB @ 100 KHz. 60 DB @ I MHz -55°C to + 100°C 2.10" x 1.25" x 1.00" 
500 VDC > 70 DB @ 10 MHz 

Model 1503 Balanced Network 30 VDC 
Low Frequency 

10 Amps 12 Milliohms 20 DB @ 100 Hz, 35 DB @ I KHz 
> 60 DB @ 100 KHz 

-55°C to +B5°C 2.0" x 2.0" x 1.5" 

Model 1504 Noise Suppression 115 VDC 3 Amps 35 Milliohms 30 DB @ 10 KHz, 70 DB @ 100 KHz -55°C to +85OC 2.0" x 2.0" X 1.0" 
> 80 DB @ I MHz 

SERIES r600 PHASE MATCHED AND LINEAR PHASE fILTERS 60 Hz to JOO MHz 

Center 3 DB Insertion Operating 
. 

Type Phase Characteristics Frequency Bandwidth Shape Factor Loss Impedance Temperature Size 

Model 1601 Bandpass Phase Matched Sets to ±IO 400 Hz 100 Hz 40 DB/3 DB 12:1 0.5 DB 10 K ohm DoC to +500 C 1.3" x 1.8" x 2.0" 

Model 1602 Bandpass Linear Phase of ±4° at Ie ±200 KHz 10.7 MHz 400 KHz 60 DB/3 DB 5.6:1 8 DB 50 ohm -55°C to +85°C 2.38" x 1.00" x .75" 

Model 1603 Bandpass Phase Matched Sets to .5° Absolute 30 MHz 4 MHz 40 DB/3 DB 12:1 I DB 50 ohm -55°C to +55°C 1.75" x 1.75" x 1.00" 

Model 1604 Bandpass Linear Phase of ±4° at Ie ±200 KHz 36 MHz 800 KHz 60 DB/3 DB 4: I 13 DB 600 ohm OOC to +500 C 2.56" x 1.31" x 1.31" 

SERIES r 700 ACTIVE fILTERS r Hz to roo KHz 
Center Passband Operating 

Type Frequency Bandwidth Shape Factor I nsertion Gain Power Required Temperature Size Notes 

Model 1701 Bandpass 9 KHz 3 DB/I KHz 50 DB/3 DB 12:1 o DB ±I DB +24 VDC 50 mw O°C to +60°C 1.5" x 1.5" x 1.0" Phase Matched Pairs. ±lo -_. 
Model 1702 Bandpass 60 Hz 3 DB/4 Hz 20 DB/3 DB 10:1 o DB ±I DB ±12 VDC 600 mw OOC to +60°C 1.5" x 1.5" x .5" N/A 

Model 1703 Low Pass N/A 3 DB/400 Hz 36 DB/Octave o DB ±1 DB ±15 VDC 600 mW -20°C to +85°C I" x 1" x 2" Linear Phase 

Model 1704 High Pass N/A 3 DB/120 Hz 36 DB/Octave o DB ±.5 DB ±12 VDC 50 mw -40°(: to +65°C 1.0" x 1.0" x .3" N/A 

SERIES J800 LOW PASS TELEMETRY fILTERS 
Type IRIG Channel Oeviation Input Square Wave Output Sine Wave I mpedance In/Out Power Required Temperature Range Sjze Volume 

Active 1-6 Up to ±15% 48 to 52% Duty Cycle Flat within 1.6 DB 50 Kj 0.6 ma or 10 VDC -40°C to +85°C 0.2 cu. in. 
over Passband 10 K 2 ma at 35 VDC 

Passive 12- 21, A - H Up to ±15% 48 to 52% Duty Cycle Flat within 1.6 DB IOKj N/A -40°C to +IOOoC Down to 
IA -21A over Passband 10 K 0.1 cu. in. 

Passive Tape Up to ±40% 48 to 52% Duty Cycle Flat within 1.6 DB 10K/ N/A -40°C to +IOOoC 0.3 cu. in. 
over Passband 10K 
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STANDARD FILTERS 
For Highest Se'ectivity 

Standard filters are designed by modern network methods for minimum stop to 
pass band ratios. Applications are those requiring optimum utilization of 
frequency spectrum. 

A PARTIAL LIST OF HISONIC 

FILTERS BY PART NUMBER 

BAND PASS FILTERS 

PART INS. SOURCE/ 
NUMBER fREQ. LOSS LOAD PASS BAND 
20-0184-10 lOG cjs 50b 600/600 3 db@ ± 20 cis 

20-0199-10 210 cis >db 600/4.6M 3 db@ ± 4 cis 

STOP BAND SIZE 
60 db @ 50 cis 3)( 3112 x 6 
54 db @ 250 
60 db @ 1,0 cis 3 x 31/2 X 41/2 

20-0038-11 800 cis 9 ± 1 db 15Kjl5K 3db@±160c/5 35 db from 1600 to IMcjS 1~6 x 11)16 X 21/4 
20-0205-10 1150 cIs 2.8 db GOO/10K 3 db @::±: 10 cis 30 db@±300c/s 2 Sq. x 3112 
20-0206-10 1600 cis .2 db GOO/10K 3db@±50c/s 50db@±350c/s 2 Sq. x 3J!2 
20-0018-10 1940 cis 6db lK/lK 3 db @ ::::':: 500 cIs 40 db @ ± 1 Kc/S ISis x IV4 x 21/4 
20-0027-10 3.35 KjS 6 db lKjL6K 3 db@± 180 cjs 30 db @ 1200 cis 21/2 SQ. x 11/4 
20-0029-10 4 Kc/S 3± lhdb lK/1.6K 3 db@±175cjs 30 db @ ± lOOO cis 1¥4 Sq. x 21/4 
20-0030-10 8 Kc/S 6db lKjlOOK 3 db @ ± 225 cIs 40 db @ 11.5 Kc/S 11~2 Sq. x 271"6 
20-0080-10 12 Kc/S 11 db 33K/33K 3 db @ ± 200 cis 60 db @ ± 6000 Cis 2 ~ 3 X 21/4 
20-0020-11 18 Kc/S 8db 47K/500 3 db ± @ 250 cis 30 db @ ± 2 Kc/S 2 x3x 1112 
20-0091-11 26 Kc/S 6 ± l/Z db 10K/30K 3 db@ ± 1500 cis 40 db @ ± 12.5 Kc/S 2 x 21/4 X 3Yl6 
20-0100-10 48 Kc/S 4db 15K/5M ±ldb@±50c/s 60 db @ ± 4 Kc/S 1~2x 12%2 xJlXz 
20-0093-10 64.75 Kc/S 5 db 6DO/20K 3 db @ ± 2200 cis 60 db @ ± 6250 cis 25/8)( 4lfa)( 3?i'6 
20-0104-10 88 Kc/S 6db 600/600 .5 db@±.IKc/S l:Odb@ ± ~Kc/S 2~2 X 21%2 x lJi4 
20-0177-11 142.5 KC/S 20 db 5K/5K 3 db @ ± 1.75 Kc/S 70 db @ ± 9 Kc/S 13/4 x 2 X 7/8 
20-0168-11 156 Kc/S 6 db 300/1K .5 db @ ± 10 Kc/S 60 db @ ± 39 Kc/S 3/4 x13/4x3 
20-0105-10 216 Kc/S 6 db 600/600 .5 db @ ± .1 Kc/S 20 db @ ± 4 Kc/S 2~2X 21~2)( lU4 
20-0103-10 216 Kc/S 1.5 db 600/600 .25 db @ ± 52 Kc/S 55 db @ 304 Kc/S 2U6 x 1~6 )( 2%2 
20-0157-10 336 Kc/S 2.5 db 600/600 2 db @ 312 to 360 Kc/S 70 db @ 250 & 450 Kc/S lXz x 21.%2 X 2%2 
20-0098-10 338 Kc/S 3db 600/600 within .5 db @ 310 to 367 Kc/S 70 db @ 479 Kc/S 2111"6 x 3 X 1¥4 
20-0097-10 384 Kc/S 3db 600/600 within .5 db @ 360 to 408 Kc/S 70 db @ 528 Kc/S 2111"6·x3xl~ 

+ 112 
20-0101-10 384 Kc/S 2.5 db 600/600 within 2 db @ 360 to 480 Kc/S 70 db @ - 88 Kc/S 2X6X 1~6x2%2 
20-0095-10 424 Kc/S 2.5 db 124/124 within 1 db @ ± 424 cjs 50 db @ 848 Kc/S lx1lf2xl 
20-0096-10 435 Kc/S 2.5db 600/600 3 db @±29Kc/S ~6 ~~ @ ~~\~%S 2111"6 x 3 X 1¥4 
20-0169-10 781 Kc/S ]db lK/lK ±.5 db @ 10 Kc/S 3(4 x 1¥4 X 2 

+ 436 
20-0185-10 2.172 Mc!S 5db 135/135 5 db @ ± 120 Kc/S 50 db @ - 376 Kc/S x7 x 1¥4 
20-0014-10 3 Mc/S 1 ±lhdb 300/300 3 db @ ± .55 MC/S 40 db @ ± .8 Mc/S x 2112 x 4 
20-01/9-10 14 Mc/S 15 db 500/500 3db@±.15Mc/S 65 db @ 1 MC/S 2xl1f8 
20-0234-10 21.5 Kc/S 6 db 500/2500 3 db 21.5 to 24.3 Kc/S 25 db @21.06 Kc/S x 2%2 X 1 

20-0215-10 31.8 Kc/S 7 db 3K/1.5K 3 db 31.8 to 34.5 Kc/S 
40 db @ 20.46 & 35 Kc/S 
25 db @ 31.29 Kc/S l1Y16 ~ 2Yu xl 
40 db @ 30.69 & 45 Kc/S 

LOW PASS FILTERS 

PART SOURCE/ 
NUMBER LOAD PASS BAND STOP BAND SIZE 

20-0153-10 1O/5M 2 ± 1 db @ 15 to 37 Cis 40 db @ 400 cis 11/4 Sq. x Ilfz 
20-0127-10 lK/lOK 3 db @40 cis 40 db@75c/s 11/2 Sq. x 2 
20-0212-10 lKjlK 3 db @ 185 cis 60 db @ 430 Cis 7/8 X 15/8 X 1112 
20-0213-10 lKJlK 3 db @ 300 cis 24 db @ 1200 cis 7/B x 15,18 X 11k 
20-0221-10 15K/47K 5 db @ 430 c!s 25 db @ 800 cis 3/4 x 13/4 X 3 
20-0145-11 600/600 3 db @ 2350 cis 40 db @2575c/s 3lf2 x 3 x 6 
20-0268-10 lKjlK ±.5 db .3 to 3 Kc/S 50 db abo\le 4 Kc/S I1J4 x 3716 X :nA2 
20-0223-10 600/500 ±.5 db .25 to 3 Kc/S 35 db 3.4 to 4.5 Kc/S 1112 x 4 x 11(6 
20-0117-10 600/500 ±.5 db .25 to 3.4 Kc/S 35 db 3.8 to 5.0 Kc/S I1fzx4xlYl6 
20-0072-ID lOK/lOK within 1 db 300 cis to 30 Kc/S 40 db @ 44 Kc/S Ilf2 Sq. x 2 
20-0102-10 600/600 within .25 db 36 to 140 Kc/S 35 db @ 164 Kc/S 2%6 x 21:K6 X IX. 

±.1 
20-0198-10 75/75 -.5 db @ 2.05 Mc/S 40 db @ 2.5 Mc/S 2X6 SQ. x 1I/4 

HIGH PASS FILTERS 
20-0001-10 "·,/2K 3 db @ 300 cis 50 db @ 120 cis 11/4 Cube 
20-0214-10 2K/2K 3 db @ 350 cis 40 db @ 175 cis 7/8 X 15/8 X 11/2 
20-0145-12 600/600 3 db @2575c/s 40 db @ 1000 cis 31/2 x 3 x 5 
20-0002-11 100/150 3 db @ 5 Kc/S 50 db @ 4 Kc/S 1:V4 x 23/8)( 41/4 

CUSTOM fiLTERS. Low, band or high pass and band stop filters with optimum characteristics 
can be supplied to your special requirements and MIL-F-18327. Construction utilizes toroidal 
inductors and high quality capacitors of special films or silvered mica, according to frequency 
and space requirements. Operating frequencies range to 10 mc/s. Temperature stabilization 
for both amplitude and frequency can be effected. Mechanical styles may be epoxy encapsu
lated or hermetically sealed steel in sizes from 0.2 to 200 cu. in. 
OTHER PRODUCTS: Precision Inductors • Transformers & Reactors • Tuned Circuits • Amp/ 
Phase Equalizers· lumped Constant Delay Lines. 

SERIES 03 TELEGRAPH TONE CHANNEL 
BAND PASS 

(170 cycle spacing) 
SPECifiCATIONS: 

Relative Attenuation 
(Receive filters) 

3 db max at ± 42.5 cps 
20 db min at ± 85 cps 
40 db min at ± 128 cps 

iTransmit Filters) 
3 db max at ± 42.5 cps 

15 db min at ± 85 cps 
30 db min at ± 128 cps 

Insertion Loss-lO db max 

Terminations 
Input: 600 ohms 

(inputs all channels may 
be operated in parallel) 

Output: Receive 50K ohms 
Transmit 600 ohms 

freq. 
425 
595 
765 
935 

1105 
1275 
1445 
1615 
1785 
1955 
2125 
2295 
2465 
2635 
2805 
2975 
3145 
3315 

Receiver 
No. 

03·01 
03·02 
03-03 
03-04 
03·05 
03·06 
03-07 
03-08 
03·09 
03·10 
03·11 
03-12 
03·13 
03·14 
03·15 
03-16 
03·17 
03·18 

Trans. 
No. 

03·21 
03-22 
03·23 
03·24 
03·25 
03·26 
03·27 
03-28 
03·29 
03·30 
03·31 
03·32 
03·33 
03·34 
03·35 
03·36 
03·37 
03·38 

In addition to series listed, other tone 
spacings from B5 to 500 cis are available. 

channel series with 

SERIES 272 VCO TELEMETRY FILTERS 
AVAILABLE IN IRIG .STANDARD CHANNELS 

1 THRU 18 AND A THRU E 
SPECIFICATIONS 

Input Signal: Output Signal: 
Square pulse: 47.5 
to 52.5% duty cycle 
Level: 0 to 15V p.p 
(open c i rcu it source) 
Impedance: 10 to 
20K ohms 

Sine wave: flat with
in ldb over pass 
band 
Distortion: 0.9% 
total Harmonic 
Level: a to 3V rms 
into 41K ohms 

SPECifiCATIONS: 

Relative Attenuation 
3 db ± .5 @ fe 

20 db min (aJ 1.3 fe 
40 db min (aJ 1.5 fe 

Insertion 10ss-1 db max 

Terminations 
Input-10K ohms 
Output-10K ohms 

Physical Specifications 
Case Hermetically Sealed Steel 

Size (330 to 900 cps) 
1.26"x1.26"x1.5" High 

Mounting: two 6·32 studs 
spaced 1.25" 

Si.ze (1050 to 13000 cps) 
l"x1"xl" High 

Mounting: two 4·40 studs 
spaced 1" 

Terminals-3 solder type 

Ie 
cps 

330 
450 
600 
660 
790 
900 

1050 
1200 
1600 
2100 
3000 
3300 
4000 
4500 
5250 
6000 
8000 

10500 
11500 
13000 

Other: 
DC path at input and 
output 
Isolation between 
input and output 
30 pf 
Output impedance: 
14K ±20% 

Part 
No. 

68·01 
68·02 
68·03 
68·04 
68·05 
68·06 
68·07 
68·08 
68·09 
68·10 
68·11 
68·12 
68·13 
68·14 
68·15 
68·16 
68·17 
68·18 
68·19 
68·20 
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Gulton 
Gulton offers the widest range of broad band low pass fil
ters on the market today ... subminiature BUTTON series, 
miniature TEMPERATURE STABLE series and standard broad 
band series. They are available in 50, 100 and 150 VDC 
voltage ratings and 60 mo. to 15 amp. current ratings. 
Note ... BUTTON series ... the smallest broad band filters. 

BUTTON SERIES l NETWORK SO VDC 

PART FIG. CURRENT CAPACITANCE VOLTAGE MIN IMUM INSERTION LOSS - FULL LOAD 
NUMBER NO. DC Max. Min. DC 30 KHz 150 KHz 300 KHz 1 MHz 10MHz 

MF-420-BPG 1 15 amp. l.4fJf 50 15 
MF-470-BPG 2 15 amp. 1.4fJf 50 15 

28 33 44 
28 33 44 

~
"o:c." ~'/.-~:~::H ,= 

~ 

- -

/ 
\."~m ~.o,'~ J,I,,~.l .. 

TO'-"O'O 

Fig. 2 

60 
60 

STANDARD BROAD BAND SERIES l NETWORK SO VDC 

PART FIG. CURRENT RESISTANCE MIN IMUM INSERTION LOSS 

NUMBER NO;" DC Max. DC Max. 30 KHz 150 KHz 300 KHz 1 MHz 10 MHz 

LD-F B05B-1 OOS 1 60 rna. 70 44 70 70 70 70 
LD-FB05D-100S 1 150 rna. 12 24 52 64 70 7~ 
LD-F B05E-1 OOS 1 250 rna. 4 18 42 56 70 70 

LD-FB05F-100S 1 300 rna. 2.3 16 35 44 62 70 
LD-FB05G-100S 1 450 rna. 1.2 15 31 37 55 70 
LD-FB05N-100S 1 10 amp. .01 15 28 33 44 64 

*Can also be supplied in configurations shown in Figures 2 and 3. 

Fig. 2 

1 GHz 

70 
70 

1 GHz 

70 
70 
70 

70 
70 
70 

Fig. 3 

Gultan Industries, Inc. 
Metuchen, New Jersey 08840 
Phone: 201-548-2800 • TWX-710-998-0592 Microceramics Division 
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Gulton TEMPERATURE StABLE 
BROAD BAND FILTERS 

LOW. PASS 

Gulton TEMPERATURE STABLE broad band filter line offers 50 VDC, 100 VDC 
and 150 VDC ratings in L, Pi and T networks. The TEMPERATURE STABLE 
line features: 

• Guaranteed minimum insertion loss with full 
load appl ied from -55°C to + 125°C 

• No voltage derating to + 125°C 

• Low DC resistance 
Contact Gulton for data on the 100 VDC and 150 VDC rated L, Pi and T net
work broad band filters. 

L NETWORK 50 VDC 

PART FIG. CURRENT RESISTANCE MINIMUM INSERTION LOSS FULL LOAD -55°C to + 125°C 

NUMBER NO! DC Max. DC Max. 30 KHz 150 KHz 300 KHz 1 MHz 10 MHz 10 GHz 

LD -F A05 B-1 OOG 1 60 mo. 35 44 70 70 70 70 70 
LD-FA05C-l00G 1 100 mo. 15 30 60 70 70 70 70 
LD -FA05D-l OOG 1 150 mo. 6 24 52 64 70 70 70 

LD-FA05E-l00G 1 250 mo. 4 21 44 58 70 70 70 
LD-FA05F-l00G 1 300 mo. 2.3 19 40 50 70 70 70 
LD-FA05G-l00G 1 450 mo. 1.2 16 32 40 60 70 70 

LD-FA05J-l00G 1 1 amp. .2 12 30 38 55 70 70 
LD-FAOSL-l00G 1 3 amp. .1 11 29 35 46 70 70 
LD-FA05M-l00G 1 5 amp. .04 7 18 25 37 68 70 

Pi NETWORK 50 VDC 

PART FIG. CURRENT RESISTANCE MINIMUM INSERTION LOSS FULL LOAD -55°C to + 125°C 

NUMBER NO.* DC Max. DC Max. 30 KHz 150 KHz 300 KHz 1 MHz 10 MHz 10 GHz 

PD -CA05B-l OOG 1 60 mo. 35 47 80 80 80 80 80 
PD-CA05C-l00G I 100 mo. 15 40 76 80 80 80 80 
PD-CA05D-l00G 1 150 mo. 6 34 71 80 80 80 80 

P D -CA05E -1 OOG 1 250 mo. 4 28 64 80 80 80 80 
P D -CA05F -1 OOG 1 300 mo. 2.3 20 58 74 80 80 80 
PD-CAOSG-l00G I 450 mo. 1.2 4 50 69 80 80 80 

PD-CAOSJ -1 OOG I 1 amp. .2 43 62 80 80 80 
PD-CA05L-l00G 1 3 amp. .1 30 49 80 80 80 
PD-CA05M-l00G 1 5 amp. .04 20 40 75 80 80 

T NETWORK 50 VDC 

PART FIG. CURRENT RESISTANCE MINIMUM INSERTION LOSS FULL LOAD -55°C to + 125°C 

NUMBER NO! DC Max. DC Max. 30 KHz 150 KHz 300 KHz 1 MHz 10 MHz 10 GHz 

TD-BA05B-l00G 1 60 mo. 70 50 80 80 80 80 80 
TD-BA05C-l00G 1 100 mo. 30 44 80 80 80 80 80 
TD-BA05D-100G 1 150 mo. 12 36 80 80 80 80 80 

TD-BA05E-l00G 1 2S0 mo. 8 30 70 80 80 80 80 
TD-BA05F-l00G 1 300 mo. 4.6 18 54 70 80 80 80 
TD-BA05G-l00G 1 450 mo. 2.4 17 45 62 80 80 80 

TD-BAOSJ-l00G 1 1 amp. .4 14 32 44 70 80 80 
TD-BA05L-l00G 1 3 amp. .2 12 28 36 5S 80 80 
TD-BAOSM-l00G I 5 amp. .08 10 26 34 48 80 80 

*Can also be supplied in configurations shown in Figures 2 and 3. 

Fig. 2 

Metuchen, New Jersey 08840 

Fig. 3 

Gulton Industries, Inc. Microceramics Division Phone: 201-548-2800 • TWX-710-998·0592 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1295 



SECTION 2700 'MinIMD 

HOPKINS ENGINEERING co. 

FILTERS 
• EMI/RFI Custom 
• Power 
• Shielded Panelboards 
• Signal Communications 

• Gen. Purpose Tubular/Rectangular 
• UL Data Processing 
• Band Pass/Wave 
• Special Chokes 

12900 Foothill Blvd., San Fernando, California 91342 • Telephone: (213) 361·8691 • TWX 213·764·5998 • Cable Address: HOP 

POWER FILTERS • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 

COMMUNICATIONS/ 
SIGNAL LINE FILTERS Hopkins Power Line Filters are designed, built and tested to deliver maximum 

trouble·free continuous service year·alter·year. Available as individual power 
filters, or housed in cabinet assemblies, these units are intended for use 
in shielded enclosures, secure installation and general power applications. 
They are available in various current ratings from I AMP through 200 AMPS. 

258B·S2 
This unit is a Voice and Signal Line Filter offering 100 DB 
attenuation from 14KHZ to IGHZ per Mil Standard 220A with 
outstanding reliability. Originally designed for use in 600 
OHM balance system, it has been widely used in other 
applications such as Secure Communications. 

1960 Series 
The 1960 Series filters furnish 100 DB of atten· 
uation from 14KHZ to 10GHZ when measured 
in accordance with Mil Standard 220A load 
conditions. 

12600 Series 
The 12600 Series filters furnish 100 DB of atten· 
uation from 14KHZ to 10GHZ when measured 
in accordance with Mil Standard 220A. Also 
measured under full load conditions from 14KHZ 
to 20MHZ with special buffer networks to allow 
valid measurements below 100KHZ. 

1776 Series and 1620 Series 
Filters are also available in single and dual 
circuit units offering lower performance char· 
acteristics when required. 

F·4386 & F·4386·1 
These Voice and Signal Filters are designed to 
meet the requirements of DCA Cir 175·6A Ap· 
plication #1. They are single circuit bulkhead 
mounting tubular filters intended for cabinet 
insta lIati on. 

Special cabinet designs are available incorporat· 
ing any number of the above filters modified 
for cabinet installation. These units are can· 
structed with an R·F Shielded bulkhead between 
input and output housings in order to maintain 
shielding integrity required for secure installa· 
tions. 

UL RECOGNIZED FILTERS FOR 
DATA PROCESSING EQUIPMENT 

RF SHIELDED & FILTERED 
CIRCUIT BREAKER PANELBOARD 

The 44 Hopkins RFI Filters designed expressly for data processing equipment 
provide maximum suppression of Radio Frequency Interference and other 
extraneous signals detrimental to efficient operation of data processing 
equipment. 
Hopkins RFI Filters are designed and tested to deliver maximum, trouble·free 
duty for many years. 

Hopkins R·F Shielded and Filtered CIB Panel· 
boards are intended for use in installations 
where secure communication is mandatory. 
The unique design of these Panelboards main· 
tains shielding integrity with the cabinet 
door open. Designs are available utilizing both 
the 1960 Series and 12600 Series filters. Cir· 
cuit Breaker Complement must be specified 
when ordering. 

You will speed production and save both 
time and money in the manufacture of 
your data processing equipment when 
you specify, whenever possible, off·the· 
shelf Hopkins RFI Filters which are in· 
cluded as recognized components. 
The Hopkins line offers the widest selec· 
tion of RFI filters recognized under the 
component program of Underwriters' 
Laboratories, Inc. 
U.L. Yellow Card listings available upon 
request. Available in various amperage 
ratings and case styles. 

CUSTOM AND GENERAL PURPOSE EMI/RFI FILTERS 

Custom Filters 
Hopkins has long been a leader in the design 
and development of special custom filters to 
satisfy specific customer requirements. Thou· 
sands of designs are on file incorporating all 
voltage, current ratings and case configura· 
tions. Design and performance are verified by 
computer. Our complete Engineering and Man· 
ufacturing Facility is available to assist in the 
solution of your particular filter problems. 

General Purpose Tubular 
Filters-14000 Series 

Intended for use in critical applications where the 
"feed·thru" characteristic is necessary for good 
high frequency performance. Available in various 
circuit configurations from a single element capac· 
itor thru multiple element Pi and T sections. Various 
performance characteristics are available to allow 
the user to select the unit best suited to his needs. 
Typical ratings from 50VDC @ 1 Amp. to 277 VAG 
@ 50 Amp. 
All units designed to meet requirements of MIL· 
F·15733. 
These Units are available mounted in cabinets on 
special request. Contact Factory. 

SPECIAL 
CHOKES 

• • • • • 

• • • • • • • • • .. 
• • • • • • • • • • • • • 

General Purpose Rectangular 
Filters-16000 Series 

These units are intended to be used where installa· 
tion is not critical. They are available in one, II ') 
and three circuit configuration as well as a wit 
variety of voltage and current ratings. Various at· 
tenuation characteristics allow the user to select 
the unit best suited to fit his particular needs. 
Typical ratings are from 50 VDG @ 1 Amp. to 277 
VAG @ 50 Amp. All units are designed to meet the 
requirements of MIL-F·15733. 
Electronic Wave Filters utilizing modern network 
design techniques are available as custom filters 
upon request. 

BAND PASS/WAVE 
FILTERS 

See YELLOW SECTION for Local Offices, Phones eem/1969 



Difficult? ... of course! ... but 

WE PROGRAMMED A GENERAL SOLUTION 

in double precision FOR a high-speed digital computer, 

to enable us to meet the demands of systems 

requiring delay distortion less transmission. 

ANY PREDETERMINED ENVELOPE DELAY 

can now be attained 

BY ITERATION OF THE POLES AND ZEROES 

of a complete system with up to 50 equalizer sections. 

By ACHIEVING EQUAL RIPPLE RESPONSE this 

method outperforms any other equalization technique in minimizing 

delay distortion. KAPPA design engineers 

can assist you in attaining ECONOMICALLY an improved accuracy of 

time correlation between signals in data transmission systems. 

Frequency Range: 
Amplitude ripple: 

Group Delay Distortion: 

Insertion Loss at 4500 Hz: 

STOP BAND RESPONSE: 

Impedance Range: 

Pass Band Harmonic Distortion: 
Intermodulation Distortion between 

3300-6000 Hz (1 db pOints) 

± 0.25 db. 
Less than ± 100 usee. 

Less than 2.5 db 

Min 50 db at 3000 Hz and lower 

Min 50 db at.6420 Hz and higher 
500-6000 ohms 

Less than -65 db 

equal simultaneous level tones: 55 db below -10 dbm 

Environmental: MIL F-18237 B 
For prompt engineering assistance call us collect at (201) 541-4226 

Contact us lor the name of your nearest representative or consult listing in this directory. Complete new catalog availab/e. 

KAPPA NETVVDRKS, INC. 
Delay Line Specialists' Electric Wave Filters 

Manufacturing Engineers 
165 ROOSEVELT AVENUE' CARTERET, NEW JERSEY 07008 • TEL. (201) 541·4226 *:i: , , , 

1 I : 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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KAPPA 
FILTERS 

Excellence 
in Design 

Uniformity in 
Production 

Timely 
Delivery 

Low Pass 

High Pass 

Band Pass 

Band Stop 

RFI 

Delay Correcting 

Networks 

DC to 100 MHZ 

SPECIFY: 
Type: 
Frequencies: 
Cutoff: 
Max. Attenuation: 
Impedance: 

We will computer-design 
your special Filter require

ments for production reality. 

Feel free to consult our well
staffed Filter Department for 

any help, anytime. 

1297 
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KNOX ELECTRONICS INC. P.O. BOX 6184, LEAWOOD, KANSAS 66206 • (913) MI 9-5275 

ELECTRONIC WAVE FILTERS 
KNOX ELECTRONICS designs and manufactures filters to meet MIL-F-18327C requirements. Modern network design techniques 
are utilized to meet the most exacting filter specifications. Range,of freqllencies available are from Sub-Audio to 100 MHz. 

TElEGRAPH 
TELEMETERING 
lOW PASS 
HIGH PASS 
BAND PASS 

BAND REJECTION 
LOW PASS - BAND PASS COMBINATION 
LOW PASS - HIGH PASS COMBINATION 
SUPER GROUP TYPES FOR 

TElEPHONE SYSTEMS 

CRYSTAL FILTERS BANDPASS, BAND REJECT 
SINGLE SIDE BAND 
AMPlITUDE AND PHASE EQUALIZERS 
DISCRIMINATORS 
HIGH Q COILS 

TYPICAL FILTERS 
BAND PASS Frequency 

Bandwidth 0.4 db 
Shape Factor 3010.4 

Source Impedance 
Load Impedance 

Insertion Loss 
Temperature 

Size 

90 Hz 
LOW PASS 

Frequency 
Zin = Zout 

Return loss from 0 - 3.0 KHz 
Shape Factor 4010.5 

Insertion Loss 
Band Pass Variation 

Temperature 
Size 

0-3000 Hz 
600 ohm 
20 db min. 
1.2:1 

40 

30 

10 

'""'" i/,j 

'" "" ~ ~ ld 

/ 
/ 

/ 

10 Hz min. 
6:1 
250 ohm 
250 ohm 
4.0 db max. 
-55°C to +S5°C 
2" x 1.5" x 2" 

---V/, 

-40 -30 -20 -10 Po +10 20 30 40 

--Hz AWAY FROM Fc-

DISCRIMINATOR 

6.0 
5.0 
4.0 

3.0 

0 

~ ~:o 
> 
'-' 
o --1.0 

-2.0 

-3. 0 
-4.0 

-5.0 

-6.0 

/ 
/ 

../ 
2350 Hz 

Frequency 
Source Impedance 

Load Impedance 
Temperature 

Output Linearity 
Space 

Size 

-
/ 

/ 
/ 

/ 

/ 
/ 

2400 Hz 2450 Hz 

2400 Hz 
600 ohm 
100 K ohm 
-55°C to +S50C 
±5% @ ± 50Hz 
±170 Hz 
1" x .S5" x 1.5" 

BAND PASS 

60 

50 

40 

30 

20 

10 

\ 
\ 

\ 
\ 

Frequency 
Bandwidth 6 db 

Shape Factor SOl6 
Source Impedance 

Load Impeda"ce 
Insertion Loss 

Temperature 
Size 

iI 

I 
I 
/ 

\ / 

455 KHz 
13 KHz min. 
2.5:1 
47.0 K ohms 
10.0 K ohms 
12 db max. 
-40°C to +S5°C 
1.5" x 1 .5" x 3" 

-15 -10 -5 Fo 10 15 KHz 

50 

40 

1.0 db max. 
±0.1 db 
- 40°C to + S5°C 
2.5" x 2.0" x 1.5" 

A../ 
jr:1/; 

/ 
jj 30 ., 
U 
~ 20 

10 / 
/ 

1.0 2.0 3.0 
FREQU ENCY KHz· 

LOW PASS 

40 

30 

10 

Frequency 
Band Pass Variation 0 - 53 KHz 

Attenuation 95 KHz to 2 MHz 
Phase Linearity 0 - 53 KHz 

Insertion Loss 
Temperature 

Size 

25 50 
FREQUENCY KHz 

75 

BAND PASS 
Frequency 

Bandwidth ±0.5 db max. SUPER 
GROUP 

Attenuation 60 to 303 KHz 
560 KHz to 2 MHz 

@ 30S KHz 
Return Loss: From 312 to 552 KHz 

Input Impedance 
Output Impedance 

Insertion Loss 
Temperature 

Size 
80 

53 KHz 
0.05 db max. 
3D db min. 
1.0° max. 
0.5 db max. 
-10°C to +55°C 
2.5" x 3" x 1.5" 

) 

f\-
Vh 

100 

430 KHz 
312 to 552 KHz 
70 db min. 
70 db min. 
40 db min. 
23 db min. 
75 ohm 
75 ohm 
6 db max. 
DoC to GOoC 
10" x 2" x 6" 

70 f.A.A-. ~ 

60 

50 

w 

~40 
30 

0 

0 

0 
300 360 430 KHz 500 550 

1298 See YELLOW SECTION for Local Offices, Phones eem /1969 



TYPICAL FILTERS (Cont'd) 

BAND PASS 

60 

50 

40 

30 

20 

10 

\ 
\ 
\ 
\ 

\ 

Frequency 
Bandwidth 3 db 

Bandwidth 60 db 
Insertion Loss 

Phase Linearity 
Source Impedance 

Load Impedance 
Temperature 

Size 

/ 
~ / 

10.7 MHz 
215 to 230 KHz 
580 KHz max. 
14 db max. 
150 max. 
50 ohms 
50 ohms 
- 55°C to +85°C 
2.4" x .7" x .75" 

! 
I 
I 
I 

10.5 MHz 10.7 MHz 10.9 MHz 

BAND PASS 

60 

\ 50 

40 \ 
30 \ 
20 \ 

\ 
10 

o 
18 19 

Frequency 
Bandwidth 3 db 

Bandwidth 52 db 
lin = lout 

Insertion Loss 
Temperature 

Size 

20 MHz 
1.0 MHz min. 
4.0 MHz max. 
200 - 260 uhms 
6 db max. 
-40°C to +850C 
2.3" x .75" x 1" 

/ 
/ 

I 
/ 

/ 

~ / 
20 MHz 21 MHz 22 

BAND PASS 

70 

60 

50 

40 

30 

20 

10 

\ 
\ 

\ 
\ 

Frequency 
Bandwidth 3 db 

Bandwidth 60 db 
Input Impedance 

Output Impedance 
Insertion Loss 

Temperature 
Size 

63 MHz 
::':600 KHz min. 
::':3 MHz max. 
500 ohms ::':20% 
100 ohms ::':20% 
10 db max. 
-55°C to +850 C 
2114" x 1",/' X 11/8" 

I 
/ 
/ 

/ 
V 

\ I 
"'- / 

60 MHz 61 MHz 63 MHz 65 MHz 66 MHz 

i4§"iij,mD SECTION 2700 

LOW PASS 

70 

60 

50 

~ 

~ 40 

iii 
c 30 

20 

10 

0 

Frequency 
Band Pass Variation .20·61 MHz 

Insertion Loss 
V.S.W.R. 10·61 MHz 

RF Power 
Temperature 

Impedance In - Out 
Size 

I 

I 
I 
I 
I 
J 

60 MHz 
.8 db max. 
1 db max. 
1.1 :1 
50 Watts max. 
-40°C to +850 C 
50 ohms 
6" x 2" x 1.5" 

IV\. 

40 
MHz--

50 60 65 

UPPER SIDE BAND 
CRYSTAL FILTER 

60 

50 

40 

30 

20 

10 

Carrier Frequency 
Bandwidth 2 db 

Carrier Rejection 
Attenuation: 0 to 1749.7 KHz and 

1745.5 KHz to 20 MHz 
Ripple 

I nsertion Loss 
Temperature 

Source Impedance 
Load Impedance 

Size 

\ / 
II 

I 
I 
) 

1750 51 1752 KHz S3 54 55 

1750 KHz 
3.2 KHz 
30 db min. 

60 db min. 
1.5 db max. 
6 db max. 
-40°C to +80o C 
250 ohms 
250 ohms 
3.3" x 2" x 1.1" 

K,NOX 
'HE LECTRONICS 

<,','1 .... NC. 

P.o. BOX 6184 
LEAWOOD 
KANSAS 66206 
(913) MI 9·5275 

eem /1969 See YELLOW SECTION for Locl'l Offices, Phones 1299 



I I eem File System e KOKUSAI ELECTRIC CO., LTD. 
9, Nishikubo-Sakuragawa-cho, Minato-ku, Tokyo, Japan Cable Address: SINESHIBA TOKYO Phone: Tokyo (503) 2211 

K ee MECHANICAL FILTER 
100 Hz to 500 KHz 

Selectivity, stability, reliability and compactness of our filters are unique in the industry. 
(Patented in U.S.A., Federal Republic of Germany, Great Britain, France and Japan.) 

Typical Intermediate Frequency Mechanical Filters 

Min GdB Max [>ldB 
Center Freq. Type 

Bandwidth BandWidth 

455 KHz MF·455·30MA i.O KHz 15.0 KHz [451 

" MF-455·lOAZ 2.0 KHz 6.0 Kltzl601 

MF·455·lOCK 2.0 KHz 6.0 KHz [601 

MF.455·150E 30.0 KHz 60.0 KHzi601 

MF-455-60H 12.0 KHz 20.0 KHzi601 

500· KHz MF·500·15H 3.0 KHz 7.0 KHzi601 

500 KHz MF·500·30H 6.0 KHz 14.0 KHz 1601 

Carrier Freq. 

456.5 KHz MF·455ZM·24AM 2.4 KHz 4.2 KHzi661 

453.5 KHz MF·455ZM·24BM 2.4 KHz 4.2 KHz{661 

456.5 KHz MF·455ZM·24AJ 2.4 KHz 4.2 KHzi661 

453.5 KHz MF·455ZM·24BJ 2.4 KHz 4.2 KHz(661 

455 KHz MF·455ZU·2IH 2.1 KHz 5.2 KHzi601 

455 KHz MF·455ZI·2IH 2.1 KHz 5.2 KHzi601 

low Frequency Mechanical Filters 
Characteristics (Filter use) 

Type 
- FK·32R IFK.33R FK·34R 

FK·33IR FKJ32R FK·334R 

Available Freq. Hz 
100 300- 601- )11201- 2307- J.l 500l -

299 600 1200 2300 5000 6000 

±0.35% ±O.9Hz 

Pickup Sideband 
U(Upperl 
llLower) 

Case Type 

- MA 

- Z 

- K 

- E 

- H 

- H 

- K 

I M 

U M 

I J 

U J 

U H 

I H 

FK·352R FK·353R FK·354R 

FK·342R FK·343R FK·344R 

300- 601- 1001- 2001-
600 1000 2000 2300 

3 dB BandWidth :1:0.15% or over " 0.9Hz 
or over or over ± 0.15% or over 

or over 

20 dB BandWidth - I ± L3% or less ± 15Hz or less ± 15%or less 

25 dB BandWidth 
:1.5% ± 15Hz 

1 
or less or tess 

- -

tnsertionLoss lOdBorless 7dBoriess 9dBoriess 

Characteristics (Oscillator use) 

FK·32S I FK·33S FK·34S FK-352S FK·353S FK·354S 
Type 

FK·33JS FK·332S FK·334S FK·342S FK·343S FK·344S 

100- 300- 601-J201- 2301-1.15001- 300- 601- 1001 2001-
Available Freq Hz 299 500 1200 2300 5000 6000 600 1000 2000 2300 

Freq.Stability -'0.35% ±O.9Hz :::0.15% or less ±O.9Hz ±O:15% or less 
or less or less or less 

Telephone Channel Mechanical Filters 

64 I 72 I 80 I 88 I 96 I 104 
Camer Freq. KHz 

I I I I I 68 76 84 92 100 108 

Case Type There are two types, V & CF: "V"contains slngie·filter"CF"contams double·frlters 

Characteristics They satisfy the CCnT Recommendations 

Telegraph Tone Channel Mechanical Filters 

2125 I 2295 I 2465 I 2635 I 2805 
Carner Freq. Hz 

I I I I 2975 3145 3315 3485 3655 

Case Type Ml·G 

The filters spacing al120Hz are also available 

z 

K 

H 

I 
I 

FK 

FK 

CF 

Type 2;. 

i·' •. iiC.,·. M 
:~~ 
~~ 
10.21&") 

~'5"4r~ W'-J;; 
--.1" 

5 L 75 Q 

10197"110079"1 10.295'1 

Note: The frequency and bandwidth range in the tables don't show our production limits. Other 
sDecifications are available in the range from 100 Hz to 500 KHz. 

1300 See YELLOW SECTION for local Offices, Phones eem/1969 
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Fig signal 
pollution. 

From 0.001 Hz to 2M Hz, unwanted 
noise or undesired information 
present in your signal processing 
equipment needn't be tolerated. 

Our broad range of active filters, 
stocked for immediate delivery, 
guarantees that your requirements 
will be met exactly. 

Series AF-500 
Cutoff Frequency Range: 
0.2Hz to 20KHz 

Accuracy: ± 5% 
(Continually adjustable or 
digitally adjustable-single digit) 

The Series AF-500 is available 
with empirical, continuous tuning 
or digitally tuned for fractional 
octave filter applications. 

This series is packaged for 
bench or NIM bin mounting. 

In our extensive line of Variable 
Active Filters, all individual channels 
are operable as either Low Pass or 
High Pass filters. In addition, the 
interconnection of independent 
channels allows Band Pass and 
Band Reject modes, as well as 

SeriesAF-100&AF-200 
Cutoff Frequency Range: 
AF-l00- 20Hzt02MHz 
AF-200 - 0.2Hzto 20KHz 
Accuracy: ± 5% 
(Continuously adjustable) 

HP, LP. 
BP, BR 

HP, LP 

0.2 

Bench, 
rack 

Bench, 
rack 

Bench, 
rack 

Bench, 
rack 

Bench, 
rack 

HP, LP Bench, 
NIM BIN AF-510 to 

Series AF-300 20K 

HP, LP Bench 
NIM BIN AF-510D 

HP, LP, Bench, 
BP, BR NIM BIN 

HP, LP, Bench 
BP, BR NIM BIN 

steeper attenuation slopes, to 
be obtained. 

Selectable T /D response permits 
altering the performance of the Low 
Pass mode from the optimum 
frequency domain (Butterworth) to 
a time domain response for optimum 
transient (pulse) behavior. 

Continuous 

Continuous 

Continuous 

Digital 

Digital 

Empiric'al 

Digital 

Empirical 

Digital 

Cutoff Frequency Range: 
0.01 Hz to 99.9KHz 
Accuracy: ± 2% 
(Digitally adjustable) 

Operates from Battery or 
115/230VAC. 

Call or write us or our reps 
for information on condi

tioning your problem signals. 
Our engineers talk your 

language, 

Fixed Frequency Modules are 
available in virtually an infinite 
number of configurations to meet 
your signal conditioning require
ments-LOiN Pass, High Pass, 
Bandpass or Band Reject functions 
with Butterworth, Bessel, L---__ -.l.--=::.:..:.-'-_--'_'--_--' ___ "--__ --'-___ ---' 

Chebyshev, Legendre and other 
response parameters. Standard 
Fco multiples are 1,2,3,5 and 10 
from 0.1 Hz to 100KHz, 60, 120, 
180Hz and 2-4 pole units available 
from stock. 

earn /1969 

multimetrics, inc. Other frequencies, response 
characteristics and pole configu
rations are readily generated by 
our computer-design techniques. 401 Concord Avenue, Bronx, N,Y. 10454: (212) 665-6484 

See YELLOW SECTION for Local Offices, Phones 1301 
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Manufacturers' 
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Tell them 
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in eem 



CU.iib,ffid SECTION 2700 

.~ 
IfEDEX 

BRAMCO CONTROLS DIVISION, LEDEX INC. 

'.--./ ~ College and South Streets, Piqua, Ohio 45356 • Phone 513-773-8271 

A. Tone Telegraph Bandpass ~eceive Filter 
(MIL-F-18327 J7) 

Insertion loss: less than 8 db in the pass band 
fc: 425 to 3825 Hz in 170 Hz increments 
Transformer isolation between input and output 
Size: 4'Y,/' x 2'Y,/' x 2'Y,6/1 

B. Tone Accessory Band Stop Filter 
For use with 600 ohm source and load 
Typical insertion loss: 3 db, 20 Hz to 1.43 kHz 

60 db, 1.58 kHz to 1.9 kHz 
3 db, 2.1 kHz to 20 kHz 

Size: 9/1 x 4112/1 X 11,4/1 

c. Tone Telegraph Bandpass Transmit Filter 
(MiI-F-18327 J7) 

Specifications same as receive filter (A) except insertion loss less 
than 5 db in the passband 

Size: 2'Y,,/1 x 2Jit x 2'Y,/' 

D. RF20 
Contactless Resonant Reed Filter, 80 to 3000 Hz 
Works as audio tone filter or stable frequency source (±0.15%) for 

audio tone generator. See Section 4500 for more details. 

E. Tone Accessory Low Pass Filter 
For use with 600 ohm source and load 
Typical insertion loss: less than 3 db, 20 Hz to 3 kHz 

greater than 60 db, 3.45 kHz to 20 kHz 
Size: 4/1 x 31,4/1 X 11,4/1 

At Bramco the emphasis is in custom engineering 
LC and electromechanical filters. 

We offer broad experience, fast engineering re
sponse. Know how to squeeze into tight spots, odd 
shapes. Use computer synthesis program for opti-

F. Dual Hipass - Lowpass Filter 
Insertion loss, lowpass section: less than 1 db, 20 Hz to 400 Hz 

less than 3 db, 400 Hz to 4 kHz 
greater than 40 db, 9.5 kHz to 

20 kHz 
I nsertion loss, highpass section: less than 1 db, 9 kHz to 20 kHz 

greater than 40 db, 20 Hz to 4 kHz 
Operating Temperature: -40 to +85°C 
Size: %/1 x 21,4/1 X 3%/1 

G. EIA Land Mobile Low Pass Voice Filter 
1000 ohms source and load impedance 
Insertion loss: less than 2 db in passband 

greater than 10 db at 4.4 kHz 
greater than 30 db at 9.5 kHz and above 

Operating Temperature: - 30 to + 60°C 
(EIA Shock and Vibration specs) 
Size: %/1 x %/1 X 11,4/1 

H. Tone Telegraph Bandpass Receive Filter 
fc: 420 Hz to 3180 Hz in 120 Hz increments 
Insertion loss: typically 6 to 10 db in the passband 
Size: 31,4 x 21,4/1 X 11,4/1 

J. Radio Receiver Low Pass Filter 
(MiI-F-18327/14, Type FR60XllYYlJ 
Insertion loss: less than 1 db from 200 Hz to 3 kHz 

less than 3 db at 3.5 kHz 
greater than 20 db at 3.5 kHz 
greater than 45 db from 4.5 kHz to 20 kHz 

Operating Temperature: - 55°C to + 85°C 
Size: 2%/1 x 12%/' X 3),jl/1 

mum dEo.3ign_ Build to Mil-F-18327 or commercial 
specs. 

Write for helpful data sheets, or outline applica
tion requirements. We'll welcome the chance to 
work with you. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1303 
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Cil)"m~,YI~ONICS, INC. 
THIRD AVENUE - ALPHA, NEW JERSEY 08866 - .(201) 454·1143.- TWX 510·235·2918 

STANDARD WEE-FIt.:> FILTERS 
FOR CUSTOM REQUIREMENTS -Temperature Range: 0 to 105°C . • Frequency Range: 50 KHz to 10 MHz . • Constructed to meet the requirements of MIL-F-18327. Grade 5 Class R. 

LOW PASS WEE-FILS HIGH PASS WEE-FILS , BANDPASS WEE-FILS 
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SL20 Wee-Fit Filter 
20 db Single Section 
drops sharply from 3 db 
atten uation at f c to 
20 db at 1.5 fc. 
See Fig. 1 for size. 

SL35 Wee-Fil Filter 
35 db Single Section 
3 db attenuation at fc 
drops sharply to 35 db 
at 3.5 fc. 
See Fig. 1 for size. 

OL35 Wee-Fil Filter 
35 db Double Section 
drops sharply from 3 db 
attenuation at fc to 
35 db at 1.5 fc. 
See Fig. 2 for size. 

OL50 Wee-Fil Filter 
50 db Double Section 
drops sharply from 3 db 
attenuation at fc to 
50 db at 2 fc. 
See Fig. 2 for size. 

SH20 Wee-Fil Filter 
20 db Single Section 
drops sharply from 3 db 
attenuation at fc to 
20 db at 0.67 fc. 
See Fig. 1 for size. 

SH35 Wee-Fil Filter 
35 db Single Section 
drops sharply from 3 db 
attenuation at fc to 
35 db at 0.4 fc. 
See Fig. 1 for size. 

OH35 Wee-Fil Filter 
35 db Double Section 
drops sharply from 3 db 
attenuation at fc to 
35 db at 0.67 fc. 
See Fig. 2 for size. 

OH50 Wee-Fil Filter 
50 db Double Section 
drops sharply from 3 db 
attenuation at fc to 
50 db at 0.5 fc. 
See Fig. 2 for size. 

NURONrCSW!E;;fl1., fl.l TERS 
..••. afford fast delivery and /owp.rlce Qua to Nytronics' 

standardization ofpartsandcompufer programming.of 
'4esI9n; P~Hts requisltion andtestprocedure·printout. 
Forapplicatiooshaving the same in.put.and output 
Jm:p§dance and .. operating frequency of 10MH.e,max, 
$peclfy WeEH"j! Filters. . . . . 

; ForCufJ#Ol11filte.lfJ,cort:'sult YOIII nearest NYTRONJCS reptesentatlve. 

FIG. 3 Double Section 

S820 Wee-Fil Fitter 
20 db Single Section 
reaches 20 db attenuation at 
3.5 times the bandwidth of 
the 3 db passband. 
See Fig. 2 for size. 

0830 Wee-Fil Filter 
30 db Double Section 
reaches 30 db attenuation at 
3.5 times the bandwidth of 
the 3 db passband. 
See' Fig. 3 for size. 

0845 Wee-Fil Filter 
45 db Double Section 
reaches 45 db attenuation at 
3.5 times the bandwidth of 
the 3 db passband. 
See Fig. 3 for size. 

WRITE FOR 
YOUR COpy 

OF THE NEW 
NY'TRONICS 

fllTERI)EsIGN 
MANUAL 

'P~CIAU$TS JHSTANCJAIlD'&CIJSTOM PASSIVE &~T'~ FILTERS ." 

See YELLOW SECTION for Local Offices, Phones eem/1969 



For 
up to the minute 
data 
about the 
latest 

-

Philamon® INCORPORATED 

90 HOPPER STREET, WESTBURY, NEW YQ.RK 11590 

eemJ 1969 See YELLOW SECTION for Local Offices, Phones 

'@riiijlmM SECTION 2700 

Resonators & Oscillators 
Double & Single Pole 
Filters and 
Optical Modulators 

Phone, 
Twx, 
or write 

Philamon® 
the one firm that has 
~pecialized since 1948 
in the development, 
design, and production 
of quality fork 
controlled devices ... 
offering service, 
welcoming specials, 
and delivering for 
industrial, military, or 
aerospace applications 

Phone 516-333-1700 
Twx 510-222-4749 

130$ 
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If RFI is your problem, 
RFI is your . answer. 
RFI? 
RF Interonics, Inc., 
leading producer of 
RFljEMC filters 
and capacitors. 

RF Interonics, Inc., with its proven record of 
unsurpassed technical competence, is 
prepared to solve your most complex 
RFIIEMC filter problems. 
The RF Interonics facility is the most modern 
of its type in the country, and is industrially 
engineered for the efficient manufacture of 
high reliability radio frequency filters and 
capacitors. The plant is fully air conditioned 
and humidity controlled. Clean rooms are ' 
maintained for capacitor winding and the 
assembly of NASA qLiality filters. A complete 
in-house capability includes sheet metal 
fabrication, inductor winding, vacuum 
impregnation and all necessary processing 
and test equipment to assure adequate control 
·and quick-reaction time. 
More than 5,000 filter designs are available 
as standard or custom-engineered assemblies. 
Filters are produced with current ratings 
ranging from 1 n;lilliampere to 1,500 amperes, 
and voltages from 0.1 volt to 20,000 volts. 
All filters conform to the requirements of 
MIL-F-15733E. Where required, parts are 
produced in conformance with NASA 
specifications NPC200-3 and NPC 200-4. 

Filters designed and built by RF Interonics are aboard Satu.rn V 
as part of the LEM Rendezvous and Landing Radar; the LEM 
Descent Engine; the Instrument Unit; and the S-II Second 
Stage. (Photo courtesy North American Rockwell) 

CYLINDRICAL FILTERS. Covering a broad range of current and 
voltage ratings, providing high attenuation over the complete 
RF interference spectrum. 
MULTI·CIRCUIT FILTER PACKAGES. Many circuits in one com
pact filter assembly. Incorporating the input connector elimi
nates need for a separately-shielded RF compartment. 
SINGLE-CIRCUIT FILTERS. Chassis·mounted (utilizing mounting 
brackets), or bulkhe.ad-mounted (through a panel that isolates 
filter input from output). 
SHIELDED ROOM FILTERS. Easily bulkhead-mounted directly 
to shielded enclosures or equipment panels. Removable ac· 
cess covers on shielded side (often an RF leakage source) 
have been eliminated. 
FEED-THROUGH CAPACITORS. DeSigned and built to exceed 
MIL-C-11693. Available in a wide range of current and voltage 
ratings, with attenuation over a broad frequency range. 

<$> 
RF INTERONICS, INC. 
100 E. Pine Aire Drive 
Bay Shore, Long Island,N. Y. 11706 
Phone (516) 231-6400 

130& See YELLOW SECTION for Local offices, Phones eem/196, 
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ELECTRONIC FILTERS 
by Rockland Laboratories, Inc. 

OPERATIONAL FILTER® Mo~e11000F $1495 

FILTER - AMPLIFIER - OSCILLATOR 
0.001 Hz - 11.1 KHz 

The Series 1000 OPERATIONAL FilTERS 
are the first multifunction laboratory in
struments for frequencies in the range of 

.. 001 Hz to 11 KHz. These solid-state, 
precision instruments offer the following 
operating modes: FilTER - low Pass, 
High Pass, Band Pass, Band Reject, Sharp 
Null; AMPLIFIER - low Noise, low drift 
amplifications of up to 40 db over any 
selected filter band-width, or up to am
plifier bandpass; OSCillATOR - General 
purpose laboratory sine wave oscillator 
covering the entire filter tuning range, 
and capable of external synchronization. 
High pass and low pass rolloffs are sep
arately adjustable to a maximum of 24 
db/octave. Butterworth or RC response 
is selectable by front panel switch. Input, 
single ended or differential. Input imped
ance 1 megohm. Output impedance 50 
ohms. Maximum output voltage swing, 28 
volts pop. AC (115/230 V, 50 - 400 Hz) or 
DC (+ and -20 V) operation. Chassis di
mensions, 5%" height x 17" width x 
14" depth. Bench/rack convertible. Weight 
181bs. 

TUNING PASS 
MODEL RANGE BAND 

LIMITS 

OPERATIONAL® 

lOOOF .001 Hz . 11 KHz DC· 100 KHz 
1000F-01 .01 Hz • 11 KHz " 
1000T 999 sec - 1 msec " 
1000T·01 99 sec - 1 msec " 

HI/LO® 

1020F .001 Hz . 111 KHz DC· 1 MHz 
1020F-01 .01 Hz - 111 KHz " 

DUAL HI/LO® 

1022F-Ol .01 Hz • 111 KHz DC· 1 MHz 
1022F-02 .001 Hz - 11 KHz " 
1022F·03 .1 Hz -111 KHz " 
1022F·04 .01 Hz - 11 KHz " 
1042F·01 .01 Hz • 111 KHz " 
1042F·02 .001 Hz - 11 KHz " 
1042F-03 .1 Hz -111 KHz " 
1042F-04 .01 Hz • 11 KHz " 

eem /1969 

HI/LO FILTER® Model1020F $745 

HIGH-PASS or LOW·PASS Variable Electronic 
Filter 0.001 Hz - 111.1 KHz 

The Hi/lo Filter, Model 1020F, is a ver
satile, low-noise, low distortion, solid state 
filter which provides either low-pass or 
high-pass response and exact 4th order (24 
db/ octave) Butterworth or simple RC char
acteristics. The cutoff frequency ,is selected 
digitally over a span of 8 decades (0.001 
Hz to 111 KHz). Hi/lo Filters can be used 
individually, or two units can be inter
connected to obtain band-pass (series con
nection) or band-reject (parallel connec
tion) filter response; or to achieve greater 
high-pass or low-pass attenuation slopes 
(48 db/octave). Additional units can be con
nected in series to produce higher order 
characteristics if required. Series connec
tion can also provide high overall gain, 
since each unit gives up to 20 db gain. In
put impedance, 10 megohm. Output im
pedance 50 ohms. Output voltage swing, 
at least 20 volts Pop. AC (115/230 V, 50 -
400 Hz) or DC (+ and -20 V) opera
tion. Chassis dimensions, 3%" height, 17" 
width, 11" depth. Bench/rack convertible. 
Weight 12 Ibs. 

DUAL HI/LO FILTER® Model 1022F $1425 

HIGH·PASS, LOW·PASS, BAND-PASS or 
BAND REJECT 0.001 Hz - 111.1 KHz 

The Dual Hillo Filter ,consists of two iden
tical and independent filters mounted side 
by side in a single chassis. Each section is 
a low-noise, solid state active filter which 
provides either high pass or low pass re
sponse and exact 4th order (24 db/oct) 
or 8th order (48 db/oct) Butterworth or RC 
characteristics. Cutoff frequency is digi
tally selected over the 7 decade range from 
.01 Hz to 111 KHz, with other ranges op
tional. The filter sections can be used 5~p
arately or they can be interconnected to 
obtain band-pass (series connection) or 
band-reject (parallel connection) filter re
sponse; or to achieve greater high-pass 
or low-pass attenuation slopes. Additional 
units can be connected in series to pro
duce higher order characteristics if re
quired. Series connection can also pro
vide high overall gain, since each section 
gives up to x10 gain. Input impedance, 10 
megohm. Output impedance 50 ohms. Out
put voltage swing, at least 20 volts Pop. 
AC (115/230 V, 50 - 400 Hz) or DC (+ 
and -20 V) operation. Chassis dimensions, 
5%" height, 17" width, 14" depth. Bench/ 
rack convertible. Weight 18 Ibs. 

MAXIMUM CALIBRATION 

ATTENUATION OUTPUT NOISE ACCURACY 

SLOPES 
GAIN IN HIGHEST FOR 

GAIN SETTING FREQUENCY 
MVRMS SETTING 

Adjustable 
to 0, 6, 12, Adj. to 

18, 24 db / oct .0, 6, 20, 40 db 3 ±2% 
" " 3 ±2% 
" " 3 ±2% 

" " 3 ±2% 

fixed Adj. to 
24 db/oct Oar 20 db 0.5 ±2% 

" " 0.5 ±2% 

fixed 
Adj. to 

Oar 20 db 
24 db/oct for each section 0.5 ±2% 

" " 0.5 ±2% 
" " 0.5 ±2% 
" " 

fixed 
0.5 ±2% 

48 db/oct " 1.0 ±2% 

" " 1.0 ±2% 
" " 1.0 ±2% 
" " 1.0 ±2% 

See YELLOW SECTION for Local Offices, Phones 

PRICE 

$1495.00 
$1375.00 
$1650.00 
$1530.00 

$ 745.00 
$ 695.00 

$1425.00 
$1425.00 
$1325.00 
$1325.00 

$2025.00 
$2025.00 
$1875.00 
$1875.00 

OTHER PRODUCTS 

• CUSTOM DESIGN 
FILTERS 

• SEISMIC 
INSTRUMENTATION 

• OCEANOGRAPHIC 
INSTRUMENTATION 

• AMPLIFIERS 

• PRESSURE SENSORS 

• EDUCATIONAL 
EQUIPMENT 

1307 
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Featuring CUSTOM DESIGNS 
at STOCK PRICES 

(Prototypes available as early as 2 weeks) 
LOWPASS • BANDPASS • HIGHPASS • BAND REJECT 

TRANSVERSAL • HILBERT TRANSFORM • ADAPTIVE • DIGITAL· N·PATH 
DELAY CORRECTED • PHASE MATCHED • PHASE COHERENT 

LC· CRYSTAL- ACTIVE 

OUR 

CO·MPETENt 
ENGINEERING 

DE'PT. 
WELCOMES A DISCUSSION 

O'FYOUR 
FILTER PROBLEMS 

• 

Advanced Computer Programming with an extensive 
computer facility plus a tremendous library of nor
malized designs added to the finest engineering capa
bility in the industry enables SEG to react to your 
needs with amazing speed and to MIL Spec. 

We have extensive experience in meeting your needs 
for such applications as: Telemetry, Over and under 
shoot control, aliasing, FSK, data-handling, time
domain synthesis, tunable characteristics, group delay, 
phase and intercept control. 

WE SOLVED THESE PROBLEMS LAST YEAR: 
MINIATURIZATION: 11.5 MHz 2 cubic inch IF Filteri 300 KHz-3db BWi 1.6 MHz-60 db BW 
DCA SPECS: A group Delay Equalizer that matches-in cliff-sided Multiplex Channels 
RINGING: A Time Domain Equalizer that wipes it out in narrow band RF systems 
SINGLE FREQUENCY: A 10 KHz Band Pass Filter with 1 Hz 3db BW and 4 Hz 60 db BW 
PULSE COMPRESSION & EXPANSION: Linear Time Delay (Quadratic Phase) Filters (Chirp) 

FREQUENCY SWITCHING: Band Reject Filters that switch by digital logic 
ANTENNA MATCHING: Antenna Couplers with Bandpass Filters for high selectivity and 

optimum matching at lower radio frequencies. 

FILTERS • LINE EQUALIZERS • LINE SIMULATORS • DELAY LINES • INSTRUMENTS 

SEG ELECTRONICS CORPORATION 
2589 PITKIN AVENUE • BROOKLYN, N. Y. 11208 • 212 - 277-3770 

1308 See YELLOW SECT I ON for Local Offices, Phones eern /1969 
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INFINITE 

LC NETWORK 

CHARACTERISTICS 

fj) • 
THE PROGRAMMED FILTER 

by S£G tS•• · . · . 

APPLICATIONS: 

Fi Iter: BP, HP, LP, BR 

Delay Compensated Filter 

Delay Uncompensated Filter 

Group Delay Equalizer 

Telephone Line Simulator 

Multi-band Filters 

Modem Tester 

is·· . . . . 
~. 

o " It 

Seg Electronics new Programmable Filter an
swers a vital need of the industry. The most 
commonly used functions such as Butterworth, 
Chebychev, Bessel and Cauer filters in various 
numbers of poles are supplied in a deck of 
punch-cards. Simply inserting the proper punch 
card, setting source and load impedance repro
duces the desired characteristic. Included in the 
deck are the wellMknown Seg Hworst·case" line 
Simulator characteristics. At any time punch
cards with special characteristics of delay and 
amplitude response can be ordered from Seg at 

\S• · . · . 

a nominal cost by furnishing the desired data. 
The range of characteristics is .Iimitless. Some 

less common examples: lI,fithmetic Symmetry, 
periodically repeated characteristics, transfer 
functions with complex coefficients, time-domain 
characteristics, Time delay variation with flat 
amplitude, Hilbert transforms, time delay equal
ized versions of standard filter characteristics. 

With this instrument there is no longer a 
need for building prototypes to determine 
whether your spec works or not - prevents 
over- and under-design. rat. Applied For. 

NEW Concept SWITCHABLE LINE EQUALIZERS by SEG 
GROUP DELAY 
FOR USE WITH 

TELEPHONE 

LINES 

SATELLITE 

COMMUNICATIONS 

GROUND STATIONS 

~ 
-l 
W 
o 

FREQUENCY 

Match the characteristic para

bolic delay of your telephone 

Ii nes by selection of the correct 

parabola and slope at the flick 

of a switch. 

Model FA1292 (TV IF) 

Model FA1355 (Telephone line) 

First of a highly versatile .series of 

easily adjusted delay equalizers. 

"Worst Case" TELEPHONE LINE SIMULATOR by SEG 
SEG LINE SIMULATORS are passive, stable, 600 
ohm networks. They effectively simulate a nom
inal worst case condition of attenuation and 
envelope delay of the Bell Telephone data lines, 
4, 4A, 4B, 4C. 

Variations in characteristics can be supplied 
to order including such perturbations as noise, 
FM modulation, switchable attenuation, delay 
ripple, and for FlA&C Message Weighting, Tele
photo 1 and 2. 

SEG LINE SIMULATORS are government speci-

Characteristic curves for delay and atteRuation for each 
model. 

~ 24 
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MODELS: FA1205 BPl157 BPl158 BP1186 

l-2 t J ~21.J 

~~J~ST~~LE EQUALIZERS & SIMULATORS (AMPLITUDE & DELAY) are Regularly Designed 
to Requested Specs 

FILTERS • LINE EQUALIZERS • LINE SIMULATORS • DELAY LINES • INSTRUMENTS 

SEG ELECTRONICS CORPORATION 
2589 PITKIN AVENUE • BROOKLYN, N. Y. 11208 • 212 - 277-3770 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1309 
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ACTIVE FILTERS 

VERY HIGH SIGNAL CAPACITY 

l6SVOLTS PEAK-TO-PEAK) 

+ 
LOW NOISE LEVEL 

(ISO MICROVOLTS RMS) 

EXCELLENT DYNAMIC RANGE 

(> 100 DB) 

TYPE LH-42D 

PROTOTYPE - Seven-pole Butterworth maximally flat pass 
band voltage transfer, high pass or low pass; 42 db/octave 
terminal slope in stop band_ 
PASS BAND CHARACTERISTICS - Lower limit - d. c. (zero 
frequency);upper limit 5mc/sec. (controlled to 2.5mc/sec.) 
INPUT CHARACTERISTICS- 5 megohms resistive paralleled 
by IOpfcapacitance. Alternativea-c input terminals with 
2 ufd blocking capacitor; max. permissible swing - 65vol ts 
peak-to-peak. 
OUPUT CHARACTERISTICS - Impedance seen by load -
150 ohms or less;d-c coupling with panel offset adjustments; 
maximum short circuit current capability - + 10 mao 
Noise - 150 microvolts rms or less. -
POWER REQUIREMENTS - 105-125 volts, 50-60 cycle. 
DIMENSIONS - 7" high x 19" wide x 14-1/2 deep. 
WEIGHT - 44 Ibs. ALSO AVAILABLE IN CABINET! 

MADE IN 8 CUTOFF TUNING RANGES 

STYLE A 20 - 200,000 c!". STYLE E 0.2 - 20,000 cps. 

STYLE B 2 - 20,000 c!". STYLE F 0.2 - 200,000 cps. 

STYLE C 0.2 - 2,000 cps. STYLE G 0.02 - 2,000 cps. 

STYLE D 2 - 200,000 <!". STYLE H 0.02 - 20,000 cps . 

..... 

o 0' • 

SOLID STATE 
TUNABLE 

BANDPASS 
FILTER ... 

TYPE BB4-1 

FUNCTION - Bandpass filter comprised of cascade of 
independently tuned low pass and high pass filters. 
PROTOTYPE - Four-pole Butterworth (each section) with 
maximally flat pass band and 24 db/octave stopband slape. 
PASS BAN D - 20cps to 200, OOOcps or any segment thereof 
dependent upon tuning control settings; (dial reading 
x decade multiplier). 
INPUT IMPEDANCE - One megohm resistive shunted by 
10 pf capacitance. 
OUTPUT CHARACTERISTICS - Internal impedance of 70 
ohms; max. signal capacity of 28 volts peak-to-peak 
into 10,000 ohm load. 
PASS BAND GAIN - Unity + I db. 
PASS BAND F LA TN ESS - Butterworth (maximally flat) 
+ I db. 
NOISE - 500 microvolts rms with input shorted. 
DYNAMIC RANGE - 86 db. 
CUTOFF ACCURACY - + 5% of indicated frequency, 
high pass or low pass. -
POWER REQUIREMENTS - 105-125 volts, 50-60 cycle. 
DIMENSIONS -7- V4" highx6-1/4" wide x 8-1/4" deep. 
WEIGHT - 10-1/2 Ibs. 
ALSO AVAILABI.E IN RACK MOUNTING VERSION! 

THE BPA SERIES 
THIRD-OCTAVE ARRAYS FEATURING ... 

o Up to36 individual plug-in filters per S'4"rack panel 

060db per octave skirt selectivity 

o ASA standard center frequencies from sub -audio to video; 
(others on special order) 

o All silicon solid state 
o Vertical slide attenuators for convenient equalizing or spec

trum shaping 
o Applicable, with auxiliaries. for third-octave real·time 

spectrum analysis 

Series BPA ANALOG Filter assemblies are a low-cost, flexible answer to spectrum shaping and analysis problems in 
many situations. For example: 

o Timbre modification in electronic music composition and production 
o Equalization or band shaping for shake-table drivers 
o Empirical extraction of voice intell igence from noise masked recording o Third-octave spectrum analysis of sound meter data for legal or safety purposes 

1310 See YELLOW SECTION for Local Offices, Phones eem/1969 



CUTOFF 

'" 

~~ 

~
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~a.~ _ . 

• HP. LP 

NOW! A VERSATILE, 
TUNABLE ELECTRONIC 
FILTER SYSTEM THAT 
EVERY LAB. CAN AFFORD 

THE SPECTRUM 
TYPE LH-3 

BUILDING -BLOCK 
MODULE 

Previously available active filters offer a rigidly limited 
choice of cut-off rate and/or operating mode; i.e. "X" 
db/octave (unchangeable) combined with either Butter
worth (maximally amplitude flat), Thompson (maximally 
flat time delay) or, in some cases a mode quaintly re
ferred to as "simple R-C", subtly passed off as a linear 
phase mode, which it is not. 

The Spectrum LH-3 building-block is a three-pole design 
offering a choice of high pass or low pass roll-off at 
18 db/octave. Unlike any filter previously offered, the 
characteristic mode is panel adjustable to Butterworth 
(maximally flat)' Thompson (linear phase) or to any in
termediate transitional condition. 

Using a cascade of the basic modules (up to six per panel) 
the user can construct any desired low pass, high pass 
or band pass characteristic required in multiples of the 
basic three-pole structure; i.e. six-pole, nine-pole l 
twelve-pole l etc. with a standard continuous tuning range 
from 10 cps. through 1 megacycle/sec. 

MODULAR SIX-PAK 
Rack panel carriers accept plug-in 
units described above. The system 
may be expanded as required. Quick 
change feature guarantees system 
reliability. Modules may be preset 
for instant modification of channel 
characteristics. 

CUTOFF 

'" 

• 
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THE SPECTRUM 
lBT SERIES ... 

Modular Signal-
Conditioning 

ANALOG Filters. 
A tunable low pass configuration stressing those char
acteristics most frequently required in instrumentation 
systems: 

(a) Selectable model from flat amplitude 
to flat time-delay. 

(b) Direct couplingl to preserve d-c 
values in signals. 

(c) Continuous tuning, for on-the-spot 
optimization of signal band limiting. 

(d) Plug-in format, for on-the-line 
i nterchangeabi I ity. 

Available in various designs from three to six poles, 
with matching racks. 

OTHER PACKAGING 

CONFIGURATIONS 

May be supplied, such as single 
or dual module bearing portable 
table cabinet (similar to BB4-1 
illustrated on opposite page). 

SPECTRUM INSTRUMENTS I INC. (founded 1953) offers a background of extensive experience in the design of active 
filters and spectrum analyzers to customer requirements. We solicit your inquiries, as we can frequently suggest 
alternative sources of hardware not within our immediate sphere of interest as manufacturers. 

eem /1969 

INSTRUMENTS, INC. (914) 779-8111 

102 COLUMBUS AVENUE, BOX 474, 

TUCKAHOE, N.Y. 10707 

See YELLOW SECTION for Local Offices, Phones 1311 
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TTAH~FILTERS 
SPECIFY ANY FREQUENCY AND IMPEDANCE 

IN THE RANGES LISTED FOR THESE STANDA~D FILTERS 

. These pages give complete electrical, mechanical and price information for ordering standard . filters. Quality control per MIL-Q-9858. 

BANDPASS FILTERS FOR ANY CENTER FREQ_ FROM 30 Hz TO 200KH:t (Specials from 20Hz upward) 

Model Fc Center Freq. Range Bandwidth 
No. Min. Max. -3db ATTENUATION 
KlO 1KHz 9.9KHz ±1% Fe 30db at .92Fc 

Source, Ohms Load, Ohms 
Min. Max. Min. Max. 
1K 500K 1K 500K 

Case 
No. 
4 

Approx. 
Price 
$39 

TYPICAL RESPONSE CURVES 
FOR STANDARD 

3 f-+-+f-ifi/ttH-\+---1.........., 

'0 ~~ 
Kll 10KHz 200KHz -1-1% Fc and l.lFe 1K 10K 1K 10K 2 $39 
K1:i 30Hz 99Hz ±5% Fc 60db at .5Fc 1K 500K 1K 500K 5 $55 

and 2Fc 

o BAND PASS FILTERS 

K14 100Hz 10KHz ±5% Fc 40db at .5Fc 500 10K 100 1Meg 3 $32 
K16 10KHz 100KHz 100 3K 100 500K 1 

.10r-t-B-t-J \ \~-

.20l--g +---fj++/-+I+++-V-+\f--I 

±5% Fc and 2Fc $32 
K17 100Hz 10KHz ±5% Fc 60db at .5Fc 500 10K 100 1Meg 4 $39 
K18 10KHz 100KHz ±5% Fc and 2Fc 100 lOOK 100 500K 3 $39 
K20 100Hz 3.9KHz ±7.5% Fc 40db at .57Fc 500 10K 500 10K 4 $42 
K21A 4KHz 100KHz ±7.5% Fe and l.75Fe 500 10K 500 10K 3 $45 
K30 100Hz 3.9KHz ±15% Fe 40db at 0.4Fc 500 10K 500 10K 4 $42 
K31A 4KHz 100KHz +15% Fc and 2.5Fc 500 10K 500 10K 3 $45 

can be increased or decreased to specification. 8 J \ 
and 40db at· 1.6 of the upper freq. cut-off, 9 f I _\ 
F.2, (Low pass section) use H69A and J59A .. -30 g T~II 0;\ 
Specify the two as K6959. The high pass· :§ . \ 

The bandwidth for any of the above filters 

WIDE BAND FILTERS: Bandwidths of ±25% 
or greater can be obtained by ordering T T 
standard High pass ·and Low pass filter sec
tions as a composite network. Select numbers 
from the Series Hand J listings on the next 
page which give the desired attenuation 
slopes and combine these numbers. For ex
ar,nple to obtain a slope of 40db at 0.65 of 
the lower freq. cut-off, FelJ (High pass section) 

model number is first, followed by the low 15 I \\ 
pass number_ Models with dissymmetrical at- ~ / 1\ 
tenuation slopes can be combined. Also spe- -40t-'--+l-T-iYH-1rt':--\\-\I-\--1 
city the three db down cut-off frequencies I I \ \ \ 
F<1 and F'2 and impedance. The price is the " I \ \ \ 
sum of the HP and LP section prices. I I 0/ 1<'0'\\ 

Telemetering: Refer to modelK20, K2IA, K30 or K3IA. TO ORDER s~ecify IRIG Channel 
number or letter, source and load impedances. 

'/~, '~\ 
-50, I 1/ 

I ,,(/ \ " ~ :\~ \ 
A Fe '. 

-60~;----,1I~!;-+----:-,~:--,--! \ 
.3.4 .6.8 1 1.5 2 3 

TO ORDER BANDPASS FILTERS - Specify 
(1) T T Model No., (2) minus 3db frequencies, 
(3) source impedance, (4) load impedance. 

FREOUENCY RATIO FIFe 

SPECIALS are available for center frequencies from 20Hz upward and 40db to 3db 
bandwidth ratios as sharp as 1.2:1. 

TD DRDER Specials, specify (5) b.andwidth and (6) stop band attenuation required in 
addition to the above data. Terminations are regarded as resistive unless otherwise 
specified. . 

BAND RE~ECT STANDARD FILTERS FOR ANY CENTER FREQUENCY FROM 10Hz TO 100KHz 

Model Fe, Center Freq. Range Bandwidth Impedance [ Ohms Case A~rOX. 
No. Min. Max. -3db Attenuation Min. Max. Circuit No. Ice 

B83 10Hz 100KHz .77Fc & l.3Fo 50 db Notch 600 1Meg. L·C 4 $30 

D 10Hz 100KHz .25Fc & 4 Fc 35 db Notch SEE TWin·T 2 $11 

E 10Hz. 100KHz .25Fc & 4 Fc 5~ db Notch 
ORDERING Twin-T 2 $17 

I NSTRUCTI ONS 
F 10Hz 100KHz .2SFc &4 Fc 60 db Notch BELOW Twin-T 2 $27 

R20 100Hz 3999Hz pdb Bandwidth to 40db 10K [50K L·C 3 $29 
R20 4KHz 100KHz Bandwidth Ratio = 5 or less 1K 10K l·C 4 $33 

TO ORDER REJECT FILTERS - Specify (1) T T Model No. or Letter, (2) center frequency, 
(3) source impedance, (4) load impedance. FQr Model R20 and· R30 specify 40db bandwidth. 
Twin-T prices and cases apply to all filters using capacitor values from 0.1 MFD to 500 
MMFD. C = 1/8.85 FHZ (R,o.«. D100') 112. C is in farads. Filters with null frequencies as low 
as 1 Hz are available. Series E and Series F networks are available with octal plug-in 
ba.ses. LOADS up to 10 megohms can be used with BB3 filters at increased insertion loss. 
Low freq. B83 filters require 10K or higher loads for specifie.d response. Prices are higher 
for some low frequency - low impedance or high impedance models. Multi-notch units are 
available. Terminations are regarded as resistive unless otherWise specified. 

0 

~3 ..... 
BB?-I\. J, V B83 

......... l,....--~ 
-10 

.............. / kl--' TWIN~ ~ !\ / Tn 
-20 

~ \ IrVPICAl JEskNSE. CURVES ~ 
~ r\ I 

FOR STANDARD 
BAND STOP FILTERS 

-30 ~ 

; 
S 

0 

FREQUENCY RATIO F Fe 

TT ELECTRONICSINc. P.O. BOX 180/CULVER CITY, CALIF. 90230/Phone (213) 870-6001 
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i@"'ftiffitttl SECTION 2700 

TT~FILTERS 
FAST DELIVERY - PROTOTYPE IN 2 WEEKS 

AVAILABLE IN FLAT CASES FOR PC BOARD MOUNTING 

HIGH PASS' 
STANDARD FILTERS FOR ANY CUT·oFF FREQ. 

Model 
No. 

H60A 
H62A 
H64A 
H66A 

H67A 
H69A 
H71A 
H73A 

H74A 
H76A 
H78A 
H80A 

H81A 
H83A 
H85A 
H87A 

FROM 75Hz TO 100KHz 

Min. 
Attn. 

db 

30 
40 
50 
60 

30 
40 
50 
60 

30 
40 
50 
60 

30 
40 
50 
60 

Cut·off 
Ratio 
FIFe 

.45 

.35 

.25 

.19 

.72 

.65 

.56 

.50 

.79 

.73 

.67 

.58 

.83 

.79 

.73 

.67 

Approx. 
Price 

$25 
$25 
$25 
$25 

$31 
$31 
$31 
$31 

$39 
$39 
$39 
$39 

$46 
$46 
$46 
$46 

Case 
No. 

75Hz 
to 

999Hz 
Case 4 
1KHz 

to 
100KHz 
Case 3 

SPECIALS: Special units available for 
cut·off frequencies down to 60Hz and 
above 100KHz. 

TO ORDER specify (1) T T Model No. (2) 
minus 3DB freq., (3) impedance. See 
table below. 

TYPICAL Rl SPONSl CURVES 

fOR STANDARD 
HIGH PASS Fil TCRS 
0...--.---,-,77''---''-' 

IMPEDANCE GUIDE: Source and load impedances are 

LOW PASS 
STANDARD FILTERS FOR ANY CUT·oFF FREQ. 

Model 
No. 

J50A 
J52A 
J54A 
J56A 

J57A 
J59A 
J61A 
J63A 

J64A 
J66A 
J68A 
J70A 

J71A 
J73A 
J75A 
J77A 

FROM 75Hz TO 100KHz 

Min. 
Attn. 

db 

30 
40 
50 
60 

30 
40 
50 
60 

30 
40 
50 
60 

30 
40 
50 
60 

Cut·off 
Ratio 
FIFe 

2.2 
2.9 
3.9 
5.3 

1.4 
1.6 
1.8 
2.0 

1.2 
1.4 
1.5 
1.7 

1.18 
1.3 
1.4 
1.5 

Approx. 
Price 

$25 
$25 
$25 
$25 

$31 
$31 
$31 
$31 

$39 
$39 
$39 
$39 

$46 
$46 
$46 
$46 

Case 
No. 

75Hz 
to 

999Hz 
Case 4 
1KHz 

to 
100KHz 
Case 3 

SPECIALS: Special units available for 
cut·off frequencies down to 10Hz and 
above 100KHz. 
TO ORDER'--::sC:pC:ec::CiCLfy::-7("l)"'T'TO-;;;MO::oc:id-=e'l 'N'o. (2) 
minus 3DB freq., (3) impedance. See 
table below. 

TYPICAL RESPONSE CURVES 

FOR STANDARD 
LOW PASS FILTERS 

0 

3 ~ 

-10 \' 
-20 

~~ 
~ ~\\ ~ 
~ II 0 
:i: -30 
0 
>= « 
::0 

~ ~ " w '" >- l> l> >-« -40 

" ~~ " l> 

~\ 
-50 

~ 
0 

0 ~ -6 
.4 6.8 1 1. 5 2 2 5 

FREQUENCY RATIO FIFe 

equal and resistive for stand~rd HP and LP filters. The F,3DB 
insertion loss is less than O.Sdb for ±10% matching. 

75Hz 100Hz 500Hz 1KHz 5KHz 10KHz 50KHz 100KHz 

SPECIALS for other impedances and unequal term ina· IMPED: 39K 5K to 1K to 1K to 1K to 1K to 1K to 1K to 
tions are available. Units with cut·off ratios as sharp as 39K 39K 39K 39K 20K 10K 3K 
1.11 (0.9 High pass) with SOdb stop bands are available. 

CASE DIMENSIONS AND MOUNTING INFORMATION 

Case 
No. A B C D S Studs 
1 .75 .75 1.38 - .56 (2) 4·40 x 3". 
2 1.19 1.19 1.25 .75 - (4) 6·32 x 3/8 
3 1.31 1.31 1.75 - 1.25 (2) 6·32 x 3". 
4 1.63 1.63 2.38 1.19 - (4) 6·32 x 3". 
5 1.94 1.81 2.44 1.38/ - (4) 6·32 x 3/8 

1.25 

• You may request PC board flat case dimensiorls by specifying filter 
model number and available height. 

• 7 pin miniature plug·in bases are optional. Octal bases are avail· 
able . 

• All TT Filters are epoxy encapsulated to withstand shock and vi· 
bration. All units are also hermetically sealed in drawn steel cases 
which reduce stray pickup. NOTE: Mount clear of power trans· 
formers or other strong magnetic fields. 

• Some low·frequency low·impedance combinations may require 
slightly larger cases. Customer will be advised of this when order· 
ing. Some high frequency types can be supplied in smaller cases. 

RESPONSE TEST: With the switch in the down 
position set the oscillator freq. at lOF,. (HP or BR) 
.IF, (LP or BR) or at F, (BP) and osc. level for 
zero db at filter output, Eo' Read Eg and keep 
this voltage constant throughout test. Do not 
keep the filter input voltage constant. Read Eo in 
db at other frequencies to obtain response curve. 

NOTE: R source and R load are external resistors. 

INSERTION LOSS: Obtain zero db reference as 
above, then throw switch to up position and read 
output db holding Eg constant. 

MAXIMUM OUTPUT, 20 milliwatts. Our production 
test level is O.77VRMS unless specified otherwise. 
The B83 types are limited to .77V for any speci· 
fied impedance. 

OTHER T T FILTERS 

TT ELECTRONICS • ANTENNA 
• COMB 
• CROSSOVER 
• EQUALIZER 
• HARMONIC 

eem /1969 

• INTERFERENCE 
• INTERSTAGE 

NETWORKS • LINEAR PHASE 
• NEEDLE SCRATCH 
• PHASE MATCHED 

• PULSE 
• SINGLE SIDEBAND 
• TONE AUTOMATION 
• TONE TELEGRAPH INC./ P.o. BOX l8o/CULVER CITY, CALIF. 90230/Phone (213) 870·6001 
• VIDEO 

See YELLOW .SECTION for Local Offices, Phones. 1313 



BA Series 
250 MHz to 13 GHz 
3/16 inch diameter 

BB Series 
70 MHz to 5 GHz 
3/8 inch diameter 

BC Series 
50 MHz to 4 GHz 
1/2 inch diameter 

BD Series 
25 MHz to 2 GHz 
3/4 inch diameter 

BE Series 
10 MHz to 1 GHz 
1-1/4 inches diameter 

1314 

A microminiature, fixed, bandpass, filter, 0/.6 inch 
diameter, which features high frequency cover
age, low VSWR, excellent stability and light weight. 
Its small size make"s it ideal for printed circuit 
board use, space applications, or man-pack re
quirements. 

A subminiature, fixed, bandpass, filter, 3!s inch 
diameter, which has features similar to the SA 
series plus the additional advantages of lower 
frequency coverage, lower insertion loss, higher 
power rating and adaptability for most connector 
types. 

A low priced, fixed, bandpass, filter, lh inch di
ameter, with frequency coverage from 50 MHz to 
4 GHz. This series is ideal in meeting low loss 
and med i urn power appl ications for prototype or 
production use. Delivery can be made in less than 
48 hours. Many optional features are available to 
increase the flexibility of this series. 

A medium power, fixed, bandpass, filter, 314 inch 
diameter, which features low insertion loss and 
low frequency coverage. It is constructed in part 
aluminum and can accept all connector types. 

This high power, fixed, bandpass, filter series has 
the lowest insertion loss of all the bandpass 
series. It is 11/4 inches in diameter and is ideal 
for receiver and transmitter applications where 
insertion loss of 0.1 db is desirable and selectivity 
is of major importance. 

MBF. Series 48 MHz to 2 GHz 

Tunable bandpass filters covering the frequency 
range of 48 MHz to 2 GHz. Two or three tunable 
filters are packaged as one unit to enable the user 
to have continuous frequency coverage. 

LA Series 
1 to 13 GHz 
3/16 inch diameter 

LB Series 
100 MHz to 5 GHr 
3/8 inch diameter 

LC Series 
40 MHz to 4 GHz 
1/2 inch diameter 

LD Series 
25 MHz to 2 GHz 
3/4 inch diameter 

LE Series 
10 MHz to 1 GHz 
1-1/4 inches diameter 

See YELLOW SECTION for Local Offices, Phones 

A microminiature, fixed, !owpass, filter, Yl6 inch 
diameter, which features high frequency cover
age, low VSWR and excellent stability. Its small 
size and light weight make it ideal for printed 
circuit board use, space applications, and man
pack requirements. 

A subminiature, fixed, lowpass, filter, % inch 
diameter, which has features similar to the LA 
series plus the additional advantages of lower 
frequency coverage, lower insertion loss, higher 
power rating and adaptability for most connector 
types. 

A low priced, fixed, lowpass, filter, ¥2 inch diam
eter, with frequency coverage from 40 MHz to 4 
GHz. This line is most competitive for either 
prototype or production requirements. Delivery 
can be made in less than 48 hours. Many option
al features are available to increase the flexibility 
of this series. 

A medium power, fixed, lowpass, filter, % inch 
diameter, which features low insertion loss and 
low frequency coverage. It is constructed of alu
minum and can accept all connector types. 

This high power, fixed, lowpass filter series has 
the lowest insertion loss and lowest cutoff fre
quency of the lowpass series. It is 1'14 inches 
in diameter and is constructed of aluminum. 

VF. Series 48 MHz to 4 GHz 

Tunable bandpass filters covering the frequency 
range of 48 MHz to 4 GHz with any single model 
covering more than an octave. These units are 
available with either a three or five section re
sponse and have a 3 db bandwidth of 5%. Several 
options are available to increase the flexibility of 
this series. 

eem/1969 



FREQUENCY CONTROL DEVICES 
Besides manufacturing precision quartz crystals, shown in 
Section 2300 of EEM, Tedford Crystal Labs. is rapidly becom· 
ing a leader in the field of crystal filters and oscillators. Our 
present capability includes bandpass, band-reject and single 
sideband crystal filters in either monolithic or discrete con
figurations. Tedford Labs. also offers a complete line of tem
perature compensated crystal oscillators. 

CRYSTAL FILTERS 
Crystal filters have found a wide range of uses in the com
munications field and Tedford Crystal Labs. stands ready to 
assist the design engineer in specifYing his particular filter. By 
using the latest techniques employing multi-electrode crystals 
or monolithic crystal filters, Tedford Labs is able to offer a 
compact design at a minimum cost. As an aid in the first 
phase of design, consult the chart at the right to determine 
the feasible relationship b·etween frequency and bandwidth. A 
step-by-step procedure for specifying crystal filters is avail
able, upon request, from Tedford Crystal Labs. 

DISCRETE CRYSTAL FILTERS 
Off-the-shelf types are listed, custom designed types avail
able upon request. 

BW BW 
Center freq. 3db 60db Type 

21.900 MHz 2.000 KHz 15.000 KHz Band Pass 
14.200 MHz 5.000 KHz 27.000 KHz Band Pass 
10.700 MHz 240.0 KHz 1100.0 KHz Band Pass 
9.000 MHz 2.000 KHz 3.800 KHz Single Sideband Pair 

646.00 KHz 200 Hz 7.000 KHz Band Pass 
455.00 KHz 500 Hz 3.500 KHz Band Pass 

MONOLITHIC CRYSTAL FILTERS 
Our capabilities include a line of monolithic crystal filters in 
the frequency range of 5 to 30 MHz. Custom engineered two 
pole filters are now available with either CHEBISHEV or 
BUTTERWORTH transmission characteristics. Filters with 3db 
bandwidths from 0.005 to 0.25%, insertion loss of 0.5 to 2db, 
and 3db to 30db ratio of 1:5 are now available. 

CENTER BW BW INSERTION 
FREQ. 3db 30db LOSS RATIO 

10.700 MHz 23.000 KHz min. 92.000 KHz max. Idb max. 1:4 
11.700 MHz 23.000 KHz min. 92.000 KHz max. Idb max. 1:4 
11.700 MHz 15.000 KHz min: 60.000 KHz max. Idb max. 1:4 
21.900 MHz 7.000 KHz min. 35.000 KHz max. Idb max. 1:5 
21.900 MHz 15.000 KHz min. 60.000 KHz max. .7db max. 1:4 
21.900 MHz 5.000 KHz min. ·25.000 KHz max. Idb max. 1:5 
21.400 MHz 15.000 KHz min. 60.000 KHz max. .7db max. 1.4 
20.000 MHz 14.000 KHz min. 58.000 KHz max. .7db max. 1:4 

NOTE: Input and output impedance are dependent upon 
ripple, frequency range and transmission .characteristics. 
Typically they range between 100 ohms and 5K ohms with 
ripple between 0 and Idb. Temperature drift tolerances of 
±0.005% in the temperature range of -40 to +70·C are 
possible. 

CUSTOM DESIGNS AVAILABLE 
Why not give us a shot at your next spec on crystals, crystal 
filters, integrated filters or temperature compensated crystal 
oscillators (TCXO)? Maybe we can cut your costs, and give you 
a better product in the bargain. Write for free product catalogs. 

'Midlma SECTION 2700 

SINGLE SIDEBAND BAND-REJECT MONOLITHIC 

BANDPASS 

N 

~ ~--~--+---~--t---~--~~~~~~~--1 
o 
o 
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N • 

J: 
o 
~ 

N 
J: 

~ 

1 KHz 10 KHz 100 Kt-:\z 1 MHz 10 MHz 100 MHz 

CENTER FREQUENCY 

TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATORS (TCXO) 
Tedford Crystal Labs. is presently developing a complete line 
of TCXO's. Using computer-aided design techniques your par
ticular needs can be met with optimum cost and quick delivery. 
TCXO's are available in the frequency range of 5' to 18 MHz, 
with the following tolerances. 

Standard Stability ±5ppm 
Custom Design Stability ±lppm 
Custom Design Stability ±0.5ppm 

-30 to +70·C 
-30 to +70·C 
-10to+50·C 

TED FOR D CRYSTAL LABORATORIES, INC. 
4914 G ray R o.a d, C inc inn at i, 0 h i 0 4 523 2 
Phone 513/542-5555 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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( RFIIEMI Filters 

RFI I EMI Filters 
Ceramic Dielectric 

) usee 

Modern technology in electromagnetic and radio frequency interference sup
pression has led to the development of the usee line of miniature ceramic 
dielectric filters. These devices are designed to suppress broadband noise in 
the 10 kHz to 10 GHz range. Available in both Pi and L Section configurations, 
the feedthrough type packaging is ideal for either chassis or bulkhead mounting. 
Voltage ratings from 50 Vdc through 400 Vdc and current ratings up to 10 
amperes are available. These units are effective in all high frequency filter 
applications. For additional information, contact usee. 

Multichannel 
RFI I EMI Filters 
usee state-of-the-art technology in the design of monolithic ceramic capacitors 
has evolved into the development of multichannel feedthrough ceramic RFI/ 
EMI filters. Space requirements are less than 1/10 the volume of previously 
available devices. Capacitance values up to .35 Mfd at 50/100/200 Vdc are 
available. For multichannel solutions to RFI/ EMI filter problems, contact usee. 

Communications Filters 
Audio and Signal Line 
To meet the growing need for secure communications, usee has developed a 
complete line of high performance communications filters. Intended for appli
cations encompassing both signal and voice lines, they are available in feed
through tubular designs and rectangular configurations for surface mounting. 
Up to 100 dB is offered from 14 kHz to 10 GHz. Voltage ratings up to 600 Vdc 
and current ratings to .5 ampere are offered. For further information and custom 
designs, contact usee. 

, U.S. CAPACITOR CORPORATION. 2151 N. LINCOLN STREET, BURBANK, CALIF. 91504. (213) 843-4222. TWX: 910-498-2222 
1316 See YELLOW SECTION for Local Offices, Phones eem /1969 
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( RFIIEMI Filters . ) 

General Purpose 
RFljEMI Filters 

usee 

An increasing demand for General Purpose RFI/ EMI filters for applications hav
ing moderate levels of interference voltages has prompted usee to design filters 
offering a variety of dielectrics and ratings. Standard designs include both tub
ular and bathtub cases, Pi and L sections in various plastic and ceramic dielec
trics. Voltage ratings up to 600 Vdc and current ratings up to 50 amperes are 
available. For a standard or special requirement, contact usee. 

Power Line 
High Performance Filters 
usee offers a complete line of high performance power line filters for use in all 
maximum security communications installations. Single filter installations, filter 
cabinet assemblies and filtered circuit breaker cabinet assemblies are available. 
Standard ratings to 440 Vac and currents to 200 amperes are offered. All units 
are designed to meet the latest specifications. For complete information, 
contact usee. 

Custom Filters 
Recognizing the need for custom designed filters encompassing unique charac
teristics, usee offers a comprehensive filter technology to solve the toughest 
problems. Our advanced assembly techniques allow us to produce single and 
multicircuit units to the most rigid standards. For a detailed proposal call, write 
or visit: usee. 

U.S. CAPACITOR CORPORATION. 2151 N. LINCOLN STREET, BURBANK, CALIF. 91504. (213) 843-4222. TWX, 910-498-2222 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1317 
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SPECIALS 
(CUSTOM BUlL T) 

and STOCK 
FOR EVERY APPLICATION 

ELECTRIC WAVE 

F I L TER S 
Almost forty years of experience in· the design 

and production of electric wave filters have resulted 
in UTC being a first source for top quality, reliability 
and advanced engineering ... for both special and 
stock applications. Present designs incorporate a 
wide variety of core structures, winding methods, 
and capacitors to provide maximum performance. 
stability and reliability. Military (to MIL-F-18327C) 
and industrial types are available both metal 
cased and molded. Range of frequencies is from 
OCto 30 MHz. 

AIRCRAFT 

BAND PASS 
BAND REJECT 

DISCRIMINATORS 
400 HERTZ LINE BP 

400 HERTZ LINE LP 
HIGH PASS 

INTERSTAGE 

LINEAR PHASE 

LOW FREQUENCY 

LOW PASS 
TELEGRAPH 

TELEMETERING 

ULTRAMINIATURE 

LUMPED CONSTANT 
DELAY LINES 

IMMEDIATE DELIVERY ON ALL STOCK ITEMS 

HIGH Q 

INDUCTORS 
Almost four decades of speCialization in high Q 
coils are reflected in the permalloy dust toroid, 
ferrite, and laminated structures ilroduced by UTe 
today. The foremost engineering staff of its type is 
supported by the most modern, fully equipped ma
terials and test laboratories. In addition, extensive 
life testing and rigid quality control standards cre
ate the top quality and highly reliable components 
associated with the UTe name. Metal cased and 
molded units are engineered to speCifications or 
available from stock. Inductors ranging in applica
tionsfrom De to 30 'MHz, both military (to MIL-T-
27C) and commercial types, are available, offering 
maximum Q for minimum size. 

TOROIDS 

TAPPED TOROIDS 

LOW FREQUENCY 

L DECADES 

VARIABLE 

TAPPED VARIABLE 

VERNIER VARIABLE 

MINIATURE 

Write for catalog containing over 1,350 
stock items with UTe top quality. 

Short form catalog pages· appear in 
The Radio·Electronic MASTER 



'Wiij,ffiU SECTION 2800 

c ~ IRl C 0 If1 Miniature & Sub-Miniature Ie ~ IF« C 0 IJll 
HARDWARE • INDICATOR LAMPS • COMPONENTS 

Premium Quality Electronic and Instrument Miniature Precision Hardware 

EYELETS - Rolled Instrument & Funnel Flange 
Gold Plated and Shot Burnished 

EYELET SETTING TOOLS 

III Every eyelet a precision product with absolute 
uniformity from part to part. 
Lengths from 31," to U,." in ~" increments. 
New MICROLETS now available in lengths 
from "4.." to 3;]," in J'h" increments. 

RIVETS & TERMINAL LUGS 

For instrument, electronic, and printed circuit ap
plications involving space requirements smaller 
than normal subminiature hardware permits. 
Sizes from )16" x X2" and up in Ji2" increments. 
Shot burnished and 24 carat gold plated. 

SCREWS 

NUTS 
WASHERS 

~ 
Instrument nuts in sizes from #000 to #4. Preci_ 'iJ sion manufactured of controlled formula non

'magnetic brass cadmium plated. 

MINIATURE & SUB-MINIATURE INDICATOR LAMPS 
For Printed Circuit and Regular Applications 

POLA LENS 
VARIABLE INTENSITY INDICATORS 

~~f'cJders~itt~e ~b'C~~LE~usb~~~~~t~{epo!~~r~ 
to vary the incident light from full bright
ness to near extinction to meet ambient 
requirements. Gradual change in lighting 
control is accomplished by simple hand 
rotation of the lens. 

, BASE 

• SMALLER SIZE - Only 3A1" diameter. Minimum 
projection from front and rear of panel. 

• WIRELESS INSTALLATION in printed circuit 
design and simplified wiring in conventional 
installations. 

• WIOE RANGE OF LIGHT INTENSITIES for both 
low-level and high-level applications. 

• STANDARD COLORS - Lenses available from 
stock include red, green, yellow, blue, white, 
transluscent and clear. 

• ALL VOLTAGES AVAILABLE -1.3, 2.7, 6, 14, 
28 volts and neon. Single or double-contact 
models. 
MESSAGE INDICATIONS - including numerals, 
warnings, letters and labels. 

• REPLACEABLE LAMPS of standard construction 
having long life and proven performance. 

Superior quality tools designed to provide flexible 
inexpensive tooling for precision setting of Circen 
eyelets in laboratory, model shop, instrument 
room and limited production applications. May 
be used in drill press, arbor press, kick press, 
punch press, air press, or they may be used as 
simple hand or vise-held tools. 

Precision Instrument Screws of cadmium plated 
brass or stainless steel. Instrument head (oval 
modified fillister) or flat head. (82°). Size from 
#000 to #4 - Lengths from 'Is" and up in X," 
increments. Taps avai lab Ie for all screw sizes. 

Split Lock and Flat instrument washers in sizes 
#000 to #4. Precision manufactured to be 
smooth, clean and free from burrs. Insulating 
washers formed of an improved grade of XXXP 
modified phenolic laminate. Suitable for use in 
vigorous environment, at all frequencies. Sizes 
from #00 to #4. 

microProbe 

for ELECTRICAL 

TESTING 

A hand probe designed 
for testing contacts in 
small and inaccessible 
areas. Ideal for micro
scopic electrical test
ing. Supplied with a 
phone tip to fit your 
favorite meter or in
strument and a banana 
plug adapter. 20 dif
ferent tip configura
tions include a .005" 
diameter micropoint 
for fine work, sharp 

'"

SCREW 

, MOUNTING SUPPLIED WITH EITHER INCANDESCENT OR NEON BULBS 

forks, loops and 
each in either 

shank, 45° or 

microTools FOR INSTRUMENT, 
ELECTRONIC, LABORATORY & 
PRODUCTION USE 

67 DIFFERENT m 
'TIP STYLES W 

eem /1969 

CUSTOM TIP- Selection from 67 different stylf1s, 
Each tip designed and engineered to do a spe
cific microelectronic or instrument job in the 
best way. 

GOLDEN SOLDER BALLS 

FINEST MATERIALS - Selected tool steels. Per
manent metal han'dles. Entire tip area behind 
working element is 24 carat gold plated and shot
burnished to insure corrosion resistance and a 

Precise Spheres of Eutectic Solder 

for Specialized Soldering Needs 

contaminant free tool. . 
PRECISION MANUFACTURE - Cutting edges, 
points and working surfaces precision forged, 
machined, ground or honed to microscopic per
fection. 
SMALL SIZE - Active working elements from 
0.001 to 0.1 in size. Hinged lid boxes and individ
ual tip protection provides visual selection with 
easy use and storage. 
Interchangeable tips include: Needle POint, Knife, 
Spade, Chisel, Graver, 45°, 90° corner and bifur-

~~t;I~, ~r~~\f.u~~~~~'la,H~~.,k~e a~~o~a:s~rnisher, 

SPECIFICATIONS FOR 
PULSE. DOT CONTROLLER 

Anodic Finish
Black & Gray 

Size 
Weight 
Input 
Output 
POVl(er 

6"x6"x5" 
6 Pounds 

120 VAC 
0-6.0 VAC 

o -18 Watts Max. 

for Local Offices, Phones 

Designed to be used in the 
Pulse-Dot System, the correct 
amount of solder can be chosen 
from twelve graded sizes of 
balls from .005" to .060" in 
diam. 24K gold plated. Gold 
color disappears when melting 

~~':;'fa~~at~6e fli~xirie:c~:~rit Bg!lr: 
mitting user to choose most 
suitable flux. Many other uses 
in the engineering and instru
ment field. 

PULSE • DOT SYSTEM 
A new way to microsolder with 
the smallest tool on the market 
The Pulse Controller regulates tem
perature from 200 to 18000 F by 
setting the dial. The Solder Loop 
is a microminiature heating ele
ment which does not require tin
ning or dressing. Pencil size handle 
balanced for delicate manipulation 
under the microscope. Available in 
three sizes: One watt for thin film 
micrOCircuits, Two watt for micro 
diodes and Three watt for small 
transistor leads. 

SPECIFICATIONS FOR 
PULSE. DOT LOOP 

Size 
Micro 

Solder Loop 
MicrO-Min 

Solder Loop 
Miniature 

Solder Loop 

Loop Working 
, Radius Wattage 

.025 in. 

.040 in. 

.050 in. 

2 

3 
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STAINLESS STEEL CAPTIVE HARDWARE 
Simple! Fast! Sure! PMP Presserts offer a number of advantages. 

PRECISION METAL PRODUCTS CO. 
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FL Flush Nuts - Fit ffush on both 
surfaces of panel, replacing tapped 
holes providing both the strength and 
wear resistance of a nut. Designed 
for installations where space is limit
ed, loads are light, and panel thick
ness permits an adequate number of 
threads in nut. 

EXH Extension Nuts - Dimensionally 
the same as Fl flush style ex:cept 
for extension beyond the panel sur· 
face on the hex side. Recommended 
for thin panels as extension provides 
additional threads. Extension may 
be used as a spacer or standoff for 
mounting panels or brackets to chas
sis. 

EXR Extension Nuts - Dimensionally 
similar to Fl and EXH styles except 
that the nut opposite the hex is 
extended beyond the panel surface. 
Provides additional threads in thin 
panels and may be used as a stand· 
off mounting. 

EXRR Round Extension Nuts - They 
are designed for stand-off applica· 
tions. These nuts have a round ex· 
tension on the hex side which pro· 
vides extra threads beyond the panel 
surface. Dimensionally similar to Fl, 
EXH & EXR styles. 

LN Self·Locking Extension Nuts are 
designed to provide all the wear· 
resistant benefits of Pressert fasten· 
ers, plus the self-locking feature. 
In addition to prOViding additional 
threaded surfaces, the o'Jal shaped 
extension adds increased holding 
power by being self.lockmg. Threads 
treated with Vydax (Du Pont) to as
sure compliance with Spec. Mll-N-
25027. insertion and removal. 

FN Floating Nuts permit correcting 
up to .015 misalignment in mating 
holes. Misalignment adjustment is 
accomplished by the lateral move· 
ment through 360" of a threaded in· 
sert, which is trapped in the Pressert
type body. Pressert type FN Floating 
Nuts project less than 1,18 inch above 
the panel surface. Both the threaded 
insert and body are machined from 
stainless steel. Threads are Class 
28 in all sizes. 

FLN Flolting Locknuts - The can· 
struction of the self-locking type -
FlN is similar to Type FN, except 
the floating insert extends abO'Je the 
Pressert retaining base, and has a' 
self·locking thread. A dry Teflon
type lubricant (Du-Pont) Vydax is ap· 
plied to the thread to facilitate 
easier insertion and removal of the 
screw. 

ST Style Studs provide mounting 
studs in soft materials, without any 
projection beyond the outside sur
face. With stud locked in panel. 
assembly of other parts is easier, 
faster. Hex, major and minor diam
eters same as Fl style. 

H .. 
Size 

In 16ths 

ORDERING INFORMATION 
When Presserts are ordered, 
fUrrilsh thiS Information -

For example: 34N(.062)EXH 3 is -

Thread 
SIze 

Panel 
Thickness 

Style 
(FL. EXH. 
EXR. ST) 

Extens,on 
hex Side 

Threads and Sizes 

Extension 
in 32nds 

3 
J{j" beyond 

panel 

... 004 .-.003 ::±-.001 
STYLE Series Number H .. 

Size 

Mountrng 
HOle 

:;,::.002 
Clam. 
±.002 

32N or S K6 256 .161 .157 

, H U 
Dim. 

r---~04-0·--r-:0~3~8-+~01~2~--CO~ 

Extension 
Length In 

12nds 

42N or S ~ 2·56 203 .199 \6 (062) OSS 019 029 

" 34N or S K~ 4·40 .161 157 

44N or S X 440 203 .199 

ST 
46N or S ;,;;: 632 ?03 .199 

r-~5~6N~O~'~S __ r-.~~~.~~6~3~2-i __ ~26~5~t-~2~61~ 
58N or S }{e 8132 265 .261 

510N or S ~6 10/32 265 261 

720N or S 

728N or S 

81BN or $ 

916N or $ 

Type 1 M 299 

" Nat 

32N-( )-Fl $ 9~:i5C 
34N-{ )-FL 9.35 ( 
42N-( )-FL 10.00 ( 
44N-( )-FL 10.00 ( 
46N- ·Fl 10.00 ( 
56N-( )·FL 1050 ( 
58f'..1-( )-FL 10.50 ( 

510N-( )-FL 1050 ( 
720N-( )·Fl 1430 ( 
728N.( )-Fl 1430 ( 
818N-( )-Fl 1570 ( 
916N-( ).FL 17.00,( 

386 382 

},j·28 .386 .382 

453 .449 

JiB-16 516 .512 

Type 1 ·299 
EXHMEXR·EXRR Net 

32N-( )·EX f 9.85 ( 

---*~~~ ~:~}- -r~¥C 
44N-( )-EX 10.40 ( 

~~~:i ~:~~ ~ ~:}~~t 
58N-( )-EX 11 00 ( 

510N-( )-EX 11.00'( 
720N-( )- EX 15 70 ( 
728N-( )-EX 1570 ( 
818N-( )-EX 17.60 ( 
916N·( )·EX 19.10,( 

300 M 999 less 15% 

PART 
NO. 

HEX 
SIZE 

(In 16th'5) 

} 
Y.i (.125) 117 

r.y,-:-"C"(.7'5;C;6C"1 ~--.; i-47 
;1)6 (.187) 177 

},j (.250) 236 

U.(312) 296 

Type 
Stud 6-16 

32S-{ H 
34S·( ).L 
42S-( )·l 
44S-( )-l 
46S-( )-L 
56S-( )-L 
58$-( )-l 

510S-( )-l 
7205·( IL 
7285-( )-l 
818S~( I·L 
9165-( )-l 

1 M 299 
Nat 

$1315/( 
13.15 ( 
14.05 ( 
14.05 ( 
1405 ( 
15.25. ( 
15.25,'( 
15.25/( 
21.00·( 
21.00,( 
29.70,"( 
31.80 /( 

10aO-2999 Less 30% 

THREAD 
SIZE 

MOUNTING 
D±.OO2 HOLE 

-+-.002 

029 

029 

029 

029 

029 

-+-.001 
U 

043 

043 

043 

043 

043 

·Stud50nly 

Type 1 -299 
Stud 20-32 Net 

325·( H $15~4's;c 
~~ ;:~ 1--tHH-

44S-()-l 16.70.'( 
465· H 16.70 ( 
565-()-l 19.30'( 
585-().L 19.30 ( 

510S·( )-L 19.30.( 
7205·{ )·l 28.50,'( 
7285-( )·L 28.50 ( 
B18S-{ )-l 33.00 ( 
916S-( ),L 39.95,( 

TH~~~~~SS L_REF. 

44lN 4-(%1) (4.40) 28 .199 203 .062 183 
... \'o\.llA........ II---;-c---t-=-j 

Floating Locknuts 

r-4~6L~N-+-;4:--.(c:Y."CI-+(:--6=-.=-32:c1~2~Bt--=-'9:-:9-+ __ 2~0:::3--1-~ fOt .093 210 
58LN 5·(}{,) (8-32)-28 261 265 125 242 

f-5-"C:C0=LN-+~5~.(-::')(:'.I-+('-'~0~32-'-1~.2=-B+- 261 265 187 302 

,ART 
NO. 

114 FN (.062) 

114 FN (.093) 

66FN(.0621 

66 FN (.093) 

66 FN (.125) 

78 FN (.062) 

78 FN (.093) 

78 FN (.125) 

710 FN (.062) 

710 FN (.093) 

710 FN (.125) 

.ART 
NO. 

TliO. 

4·40 

4·40 

6·32 

6·32 

6·32 

8·32 

8·3£ 

8-32 

10-32 

10-32 

10·32 

HEX TYPE 

1~1 N 

% N 

Yo N 

Yo N 

Yo N 

!i, N 

!i, N 

!i, N 

!i. N 

K, N 

!i. N 

66 FLN (.062) 6·32 % N 

66 FlN (.093) 6·32 Ye N 

66 FLN (.125) 6-32 Ya 
78 FLN (.062) 8-32 K, 
78 FLN (.093) 8·32 K. 
78 FLf\! (.125) 8·32 K, N 

710 FLN (.062) 10·32 K, N 

710 FLN (.093) 10·32 K, 
710 FLN (.125) 10-32 ?{, 

PANEl 0 C • L 
MTG' 

THICKN'S ±.002 ±.008 +.- H ;t.OO4 
HOI., 

000 +.002 

){. .288 .296 .144 019 058 292 

lj, 288 296 144 .029 085 292 

){. 326 322 .169 019 058 330 

~, 326 322 .169 029 085 .330 

Yo 326 .322 .169 029 117 .330 

){. 382 357 .196 019 .058 .386 

~, 382 357 196 .029 085 386 

Yo .382 357 .196 .029 117 3B6 

){. 382 385 .221 019 058 386 

lj, 382 .385 221 .029 085 .386 

Yo 382 385 221 029 .117 386 

MTG 

H ±.~;~ 
k, 288 296 .144 .019 058 292 

~1 .288 296 144 029 085 292 

lie 326 .322 169 019 058 330 

Kl 326 322 169 .029 085 .330 

Va 326 322 .169 .029 117 .330 

k6 382 357 196 .019 .058 .386 

Kl 382 .357 196 029 085 386 

Va 382 357 196 029 117 .386 

k, 382 385 221 019 .058 386 

~2 382 .385 221 029 085 386 

Va 382 385 .221 .029 117 .386 

.250 361 

Type I ·299 
lock Nut Net 

44lN.() $15.40/C 
46lN-() 15.40j( 

58lN-() 16.00/C 
510lN.() 16.00/( 

300 M 999 1000 • 2999 
less 15 % less 30% 

Type I 1-299 
Flotlting Nut Nel 

114N-( J-FN $31.00/( 
66N-( )-FN 31.00/( 

78N.( )-FN 
710N.( )-FN 

300-999 
less 15% 

Type 
Floating 
lock Nut 

3-1.00;C 
34.00;C 

1000-2999 
Less 30% 

1-299 
Net 

-+~----I 

lUN-{ )-FlN $43.00/( 
66N-{ )-HN 43.00/( 

78N-( )-HN 45.00/( 
710N-( J-FlN 45.00,l( 

300 M 999 1000 • 2999 
less 15% Less 30°/ .. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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RPM MEASUREMENT and CONTROL 
MAGNETIC PICKUPS 

f--------- 3.750 ~2125~ 

111",,,e,":{d~ 
Convert mechanical motion to an ac 
voltage without physical contact or 
external power. The pickup creates an 
external magnetic field which, when 
interrupted by a magnetic discontinuity, 
i.e., a ferrous gear tooth, generates an 
ac voltage. 

DIA 187 LGTH 031 

r----= 2 531 ~ ~ 2 250 

~IIII 
DIA .187 
LGTH .010 

DIA 106 
LGTH 031 

OIA 106 
LGTH .031 

DIA 093 
LGTH 031 

TACHOMETER 
TRANSDUCER 

A few of the many Airpax Magnetic Pickups available. 

A self'generating unit, when used with 
a magnetic pickup. Designed to provide 
an electrical signal linearly proportional 
to the rotating speed of a shaft to which 
it is attached. 

The Airpax solid state electronic tachometer system 
uses a frequency discriminator to convert a varying 
or alternating input signal to a proportional dc output. 
The conversion accuracy is nominally 0.25 % over 
frequency ranges to 100 kHz. 

TACH-PAK 
An electronic tachometer using a system 
of transistor amplifiers and a saturating 
core transformer to convert RPM, speed 
or frequency into a dc output. 

DIGITAL TACHOMETER 
An industrial device that accepts and 
counts signals over a given time interval 
providing a displayed readout in engin' 
eering units, i.e., RPM, FPM, CPS, etc. 

SWITCHING TACHOMETERS 
Monitor the RPM of rotating equipment 
and provide I, 2 or 3 switch points 
(set·points) where predetermined action 
(alarm, programming or verification) 
takes place. 

Supplied in a variety of enclosures designed for 
industrial and military applications and accessory 
components, the system represents the most accur· 
ate, inexpensive electronic tachometer or frequency 
converter available. 

TACH-TROL 
An industrial tachometer that converts 
RPM, speed or frequency to high level 
output current ranges (1·5, 4·20, 10·50 
mA dc) which is linearly proportional to 
the input signal. 

ZERO SPEED SWITCH 
Is used when an alarm switching or 
equipment shutdown function is reo 
quired as the speed of a rotating shaft 
approaches zero. 

METERS Model 210 accepts standard 0·1 mA dc 0 0utput of a tachometer for visual moni· 

iiIi~j ....... toring of RPM, speed or frequency. 

,/;"', . Model 310 is a rugged meter (similar to 
Model 210) but offers a 250 0 arc scale 

210 310 for increased readability. 

MILLIVOLT 
TO 

CURRENT 
CONVERTER 

Converts a dc mV input from a thermocouple or other 
mV source to a proportional dc mA output. Magnetic' 
transistor amplifier provides stable operation, reliability 
and input·output isolation. Request Bulletin MC·12. 

Catalog Sl·l provides complete information on RPM Measurement and Control instruments. Yours on request. 

A I R PAX E LEe T RON Ie S I PHONE: (305) 587-1100 
. TELEX: 051-4448 

SEMINOLE DIVISION, P. O. BOX 8488, FORT LAUDERDALE, FLORIDA 33310 TWX: 510-955·9866 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1321 
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INDICATING. & CONTROLLING 

Temperature controllers 
Two-mode temperature controllers 
offer solid-state sophistication at. 
low cost for plastics, textiles, 
packaging, hydro-carbon processing, 
semi-conductor manufacture. 

Model 227 is the smallest, 
lo .. vest-priced instrument among 
two-mode controllers with indicating 
meters and integral control elements. 
Requires no adjustments except 
temperature setting. Maintains 
temperature on a straight line at set 
point, without "droop" or overshoot. 
Spans as small as 100°F or50°C. 
Wide choice of outputs. One week 
delivery in standard ranges; 
Request Bulletin No. 63. 

Models 225 and 226 are more 
sophisticated controllers designed 
for applications where certain 
adjustments are desirable. 
Proportioning SCR output and 
adjustable high and low alarms are 
standard. Choice of analog or digital' 
set point. Request Bulletin No. 49. 
Series 700 temperature controllers, 
for OEM and in-plant use, maintain 
temperature within ±SF. 
Adjustment seldom needed. 
Push-button calibration for external 
resistance of sensors. Continuous 
Indication with 1% accuracy. 
Vibration:proof. 

On/Off, Time Proportioning or SCR 

Proportioning in either analog or 
digital set point models. Stocked in 
standard ranges. 
Request Bulletin No. 49. 
Com pack temperature controllers 
are miniaturized instruments with 
reliable solid-state circuitry and 
rugged taut-band meter movements. 
Choice of On/Off, Time 
Proportioning or SCR Driver output. 
Adjustable Single or double set 
points. Continuous temperature 
indication. Upright and edge
reading models stocked for quick 
delivery in standard ranges between 
o to 300° and 0 to 3000°F. 
Request Bulletin No_ 49. 

Panel meters, meter-relays, controllers 
DC meters available from stock 
include 15 Panelist and Stylist 
models with standard 1% tracking 
and frictionless taut-.band 
construction in 20 to 100 j.J.a ranges, 
at no extra charge. 

Other models available in all 
standard AC and DC ranges. 
Taut-band standard between 0 to 3 
and 0 to 100 /la; 0 to 3 and 0 to 25 mv. 
Taut-band is special in ranges above 
100 j.J.a. Most taut-band DC meters 
can be calibrated for 0.5% tracking, 
1% acciJracy, or 0.5% accuracy. 
Square and rectangular models 
range from 21,4" to 10" in width. 

Additional panel meter types 
include: (1) black phenolic in both 
front-mounting and 
recessed-mounting Stylist models, 
(2) Mod meters, with interchangeable 
slide-out scale~for measuring 
different variables, (3) long-scale 
meters for narrow rack panels, (4) 
edge-reading meters for maximum 

.space saving, (5) VU meters for 
recording and broadcasting applica-
tions, and (6) ruggedized-sealed 
meters. Request Bulletin No. 47. 

Indicating pyrometers are stocked 
in 10 ranges to read temperatures 
from -200° to +3000°F: Standard 
accuracy is 2%, with 1% available. 
Same case styles as· panel meters. 
Request Bulletin No. 47 .. 

Contactless (opti.cal) meter-relays 
are offered in Panelist, Stylist and 
edge-reading styles. Adjustable 
single or double set points, reliable 
control action at set point, 
continuous indication of input 
signal, operation from small 
(unamplified) signals. 

Stocked in most popular ranges 
and sizes. Circuit modules with choice 
of On/Off, SCR Driver and 3·Zone 
control. Request Bulletin No. 48. 

Other controlling instruments 
include contactless (optical) 
meter-relay pyrometers, contacting 
(locking-coil) meter-relays, and 
contacting (magnetic) meter-relays. 

Panelist
clear acrylic, 

six models. 

Panelist
black phenolic, 
th ree models. 

Stylist.,.... 
recessed-mounting,· 

four model's. 

1322 See YELLOW SECTION for Local Offices, Phones 

The Ultimeter, while not a 
meter-relay, allows circuit designers 
to combine signal indication and 
easy setpoint.adjustment with the 
latest integrated circuit techniques at 
lowest possible cost. Contains 1% 
linear meter movement and 0.5% 
linear potentiometer, both precisely 
calibrated to the meter dial. 

Designed for use with IC op amps, 
IC comparators, Schmitt triggers, 
Darlingtons, SCR's, or output 
relays. Combination then suitable 
for proportional controllers, simple 
panel loaders, component testing 
bridges and other systems. 
Request Bulletin No. 64. 

Contact/ess 
(optical) meter-relay 
with circuit module. 

Mod Meter. 

eem/1969 



INSTRUMENTS 

temperature 
controller. 

Com pack IV controllers are five 
times more sensitive and 
considerably faster than 
comparable instruments previously 
available for On/Off control. 
Standard full·scale ranges as 
sensitive as 0 to 1 iJ.a and 0 to 1 mv. 

Control is independent of meter 
movement, triggering electronically 
when signal strength equals set 
point value. Other features are easy 
set point adjustment, standard 1% 
accuracy, small space requirement, 
simple installation. Ranges up to 0 to 
50 amperes DC and 0 to 500 volts DC. 

Also available in edge-reading 
model, Com pack V. 
Request Bulletin No. 66. 

Compack IV
integral controller. 

Compack V
integral controller. 

i4§"iij,ffid SECTION 2900 

I 

Model 226 (digital set point) 
two-mode 
temperature controller. 

Digital products 

Series 700 
temperature controller 

Model 4301 is a 3-digit DPM that requires only 1W' Model 4301 
behind the panel when its exclusive detachable power digital 
supply is remotely mounted. Power supply module panel meter. 
adds just 2W' when plugged 
into meter. Seven·bar 
segmented digits O/s" high) 
are readable from 40 feet at 
angles to ±70°. 

Standard accuracy ±.1% of 
reading, ±1 digit. Features 
include print command, 
display-hold, 30% overrange, 
auto-polarity, BCD output. 
Ranges are 0 to 99.9 mv to 0 to 
999 volts DC, and 0 to 9.99 iJ.a 
to 0 to 99:9 ma DC. Set points available. 
Request Bulletin No. DP-l. 

Model 4304 is a 3V2-digit instrument with similar 
specifications, but with 100% overrange. Standard ranges are 
o to 199.9 mv to 0 to 199.9 volts DC, and 0 to 19.99 iJ.a to a to 
199.9 ma DC. 

Systems DPM's, 31/2 and 4·digit, will be available in 
mid-1969. 

Other API products 
GraphiC recorders are available in two models: Temprint for 
temperature, Versaprint for other variables. Inkless, 
clamper·bar type instruments operate on unamplified current 
or voltage signals. Standard ranges available. 
Request Bulletin No. 31. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1323 
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INSULATION TESTING AR 
INSTRUMENTS 

Portable DC HYPOTS® to 100 KV 
Output 9f the several Peor
table DC HYPOTS is con
tinuously variable from 0 
to maximum with the volt
age metered directly in the 
output. Leakage current 
measurements are on four 
range meters reading down e 
to as low' as eO~05 micro

amps. Features: 2% metering accuracies, 
electronice circuit protecti.on, by-pass and 
metered e return terminals, grounded steel 
cases, silicon rectifiers, plug-in high voltage 
leads,. etc. 

Output Output 
Model lIoltage Current 

5205 0-5 KV 2.0 

5212 0-10 KV 2.0 

5220 0-15 KV 2.0 

5271 '0-50 KV 2.5 

5321 0-100 KV 5.0 

Request Portable DC HYPOT Bulletins 

Insulation Resistance Testers 
Ranges from 100 to 10 million 
megohms at test potentials 
to 10 KV. 
The VIBROTEST megohm
meter provides a wide selec
tion of battery and line
powered instruments for 
accurate inSUlation resis
tance measurements of 
circuits, components, ca· 

Price 

$ 550 

675 

735 

2250 

3115 

bles, motors, etc. They are direct reading 
and push button operated requiring no 
cranking or leveling. 

'Select from 17 models ranging from pocket
esize to portable 10 KV with variable voltage. 
Some models combine megohm with ohm 
and AC-DC volt scales in one instrument. 
Five popular models are: 

DC Test Max. 
Model Voltage eMegohms Features Price 

2000 500 100 e Pocket-size $ 95 

201 500 200 Includes 2K ohm 
and six AC-DC 

volt scales 148 

2ll 1000 2000 200 K ohm range 255 

2850 500/50 10 Million Constant test 
voltage through 

6 decades 345 

2955 0-2,500 50,000 e Adjustable test 
voltage 890 

Request VIBROTEST Megohmmeter Bulletins 
by model number. 

Testing Manual Available 

. :~; ~~~ 
';j 
ta 
• = .... 

This 60 page collection of Bul
letins covers specs, prices and 
applications of insulatieon resis
ta nce testers, AC HYPOT 
Juniors, portable and mobile DC 
test sets, corOna and materials 
test equipment, kilovoltmeteers, 

e precision ohmmeter, current 
transformers, phase sequence indicators.e 

Request Manuale2900 one company letterhead 

A-C HYPOT Jrs ••• 
to 10 KV, limited current 

Portable a-c dielectric 
strength testers providing 
outputs continuously vari
able from 0-1500 V up to 
10,000 Va-c. Use of neon 
breakdown and leakage 
currerit indicators in con
junction with collapsing 
field-type high voltage 
transformers assures rapid 

and safe production testing. 

The leakage current indicator is adjustable 
from 0.3 to 3 mao A 4W' kilovoltmeter pro
vides high accuracy. Short-circuit current 
cannot exceed, IH mao 

Three popular models are: 

Model Output Voltage Price 

411 0-2,500 $155 

404 0-4,000 170 

422 0-10,000 245 

HYPOT Jr. Automatic 
"Squawker" Models 
Available with output voltages from 0-1500 
volts to 0-6000 volts a-c. Similar to the stan· 
dard HYPOT Jr. models but include an audible 
signal unit and external control terminals. 

DC and Combined 
AC/DC HYPOT Jrs. 
offer llame features as described above, plus 
test potentials to 5 KV. 

Request AC & DC HYPOT Jr. Bulletins. 

Insulating Materials Testers 

Model 4501 

A full range of testers 
for solid and liquid inSUlat
ing materials to 100 KV 
and higher is available. 
Due to the rapid progress 
of insulating materials and 
testing techniques, new 
equipment is added when
ever required to meet 
ASTM, MIL and Federal 
test specifications. 

Materials Testing HYPOT 
0-35 KVat 2 KVA 
This popular model meets dielectric strength 
testing requirements of Specification D-149, 
ASTM Standards on Electrical Insulation 
Materials. Output continuously variable from 
0-35 KV a.c at 2 KVA (intermittent rating) . 
Magnetic breaker trips when specimen breaks 
down. Output termination in jacks at cen~er 
of the lucite cabinet top accepts the inter
changeable ARI materials testing fixtures • 
Optional features: interlocked clear lucite test 

. cage and selection of ARI plug-in materials 
testing fixtures, automatic rate of rise, dual 

e sensitivity circuit ebreaker, etc. 

Request Ins,ulation Materials Test,er Bulletin 

ASSOCIATED 
RESEARCH.lrJ[ 

High Voltage Test Equipment 
e to 500 KVAC and 1,000 KV DC 

A full range of instruments 
for extra high voltage dielec
tric strength testing. AC or 
DC potentials at capacities 
of up to 150 KVA or more. 
Control and measurement 
features include: automatic 
rate of voltage rise, memory 
circuit to record breakdown 
voltagee, output current me
tering, separate low voltage 
control and high voltage test 
cabinets and many others. 

AR has over 30 years experience in the 
design and manufacture of heavy duty very 
high voltage test equipment. All instruments 
are ruggedly constructed and fully tested in 
our own high voltage laboratory. 

Corona Testing Equipment 
New instruments detect, display 
and measure corona caused by 
voids, surface or other condi
tions in inSUlation sample or 
equipment under test. 

Instruments include: specially 
constructed corona-free HYPOT 
test set, a pickup network to 
extract the true corona signal 
and the corona detection dis
play module. The detector also 
incorporates a calibrator to 

, make quantitative corona mea-
surements down to 0.1 picocoulombs. 

These modules are available as individual 
units or aes a complete integrated instrument. 
Standard models with test potentials of 10 to 
100 KV AC include these two popular models: 

Output KVA Cabinet 
Model KV Capacity Style Price 

4074 10 ().25 Bench $2250 
4309 35 1.0 Console 3950 

Request Bulletin 4-1.9. 

Mobile HYPOTS •.• to 150 KV DC 
Heavy-duty mobile test sets 
for determining insulation 
leakage and dielectric strength 
of cables, bushings, switch
gear, transformers, motors 
and generators. 

Outputs continuously variable 
from 0 to 45 KV and on up to 
150 KV, with ratings of 2.5, 

.5, 10 mao at full voltage. 

Features include: 4'h" kilovoltmeterconnected 
directly across the high voltage output; 
three-range 4V2" microammeter electronically 
protected against overload; zero return inter
lock; connector for remote safety interlock; 
fast-acting magnetic circuit breaker in output 
to protect high voltage circuits and external 
load; thermal overload breaker to protect 
input circuits; long-life Silicon high voltage 
rectifiers; metered return and bypass return 
terminals for measurement of load (leakage) 
or bypass (guard) currents. . 

Request Mobile DC HYPOT Bulletin 5·1.16 

ASSOCIATED RESEARCH. INC. 
·3"173W.BEUvioNTAVE.,CHICAGO, ILL. 60618 • (312)267-4040 

. See YELLOW SECTION for Local ~ Offices,· PhDnes . eernJ 1969 
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INSULATION TESTING 
INSTRUMENTS 

NEW VIBROTEST® MEGOHMMETER MODEL 2850 

Measures insulation resistance 
to ten mi//ion megohms 

ADVANCED} 
FEATURES 

• constant test voltage 

over full range 

• no overload damage 

• positive line voltage control 

• maximum guarding flexibility 

• latest tube~miniaturization techniques 

Versatile, accurate, reliable. Dual test voltage ... 500 vdc and 50 vdc. 

24" total scale length ... 1 to 10,000,000 megohms in 6 decades. 115 vac, 

50/60 cycle input. Measures resistance on printed circuits, transistor and 

miniaturized circuit components, cables, motors, etc. Measures leakage 

resistance of capacitors. Measures grounded 

and ungrounded sections of three-terminal resistors. 

Also available ... Model 2851 Vibrotest Megohmmeter, with 100 vdc 

and 500 vdc dual test voltages. Only $355. 

Immediately available from factory stocks 

® 

HYPOT JUNIOR BREAKDOWN TESTERS 

Make faster, safer AC dielectric strength tests 

of electronic parts and components, small tools, 
appliances, motors, transformers, etc. 

Simple to operate. Make breakdown, leakage and shorts tests to U.L., c.S.A., 

ASTM, NEMA, IEEE, MIL and EASA standards. 115 vac, 50/60 cycle input. 

Continuously adjustable output. Included are: complete metering, controls, 

safety features, case with removable cover, test leads, line cord, instructions. 

Visual Indicator Models. . . ~~!!!5;;;;;; 
Have neon "breakdown" light for breakdown, corona or arcing""""':, 

indication ... and separate neon "leakage" light for leakage indication. 

Five models from 0- 1500 to 0- 10,000 volts output. 

Priced from $145 to $245. Model 411 shown. 

Automatic "Squawker" Models ... Provide audible and visual test 

indications. Four models from 0- 1500 to 0-6000 volts output. 

Priced from $265 to $290. 

Now in factory stock for fast delivery 

Get all facts ... 
write for Bulletin 2-1.4 

For complete details, 
write for Bulletin 4- 1 .3 

Instruments for measuring: • Insulation resistance ... the VI BROTEST® • Earth resistivity •.. VI BROGROUN D® 
• Ground resistance ... the VIBROGROUND® • High voltage breakdown, AC·DC ••• the HYPOT!i'. Special 
instrumentation for laboratory, production, and maintenance needs. 

ASSOCIATED RESEARCH. INC. 
3773 W. BELMONT AVE., CHICAGO, ILL. 60618 • (312) 267·4040 

eern /1969 See YELLOW SECTION for Local Offices, Phones 
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SEMICONDUCTOR DEVICES 

D VARACTORS 
• Broad line of standard varactors with cutoff fre

quencies up to 180 GHz 
• Custom diodes are also available to specific 

requirements_ 
• Specifically designed for switch, multiplier and 

parametric amplifier applications_ 
• Available in a variety of microwave packages_ 

The AEL MODEL 259C IN-CIRCUIT SEMI-CONDUCTOR TESTER measures 
leakage in-circuit of transistors, diodes and field-effect transistors 
(F.LT.'s). The device provides a rapid means for testing all semi
conductors, and includes an Automatic Beta Calibration circuit, 
which automatically sets the collector current of the transistor 
under test at 1 milliamp. 
o MEASURES LEAKAGE IN-CIRCUIT of Transistors, Diodes 

and F.LT.'s. o CHECKS TRANSISTORS, DIODES, RECTIFIERS AND F.LT.'s 
in- or out-of-circuit. o MEASURES TRANSISTORS AND DIODES IN-CIRCUIT FOR REVERSE 
LEAKAGE down to 500 ohms of loading. o MEASURES F.E.T. TRANSCONDUCTANCE (Gm) to 10,000 
micromhos. o SI MPLE, COMPLETELY SAFE means for testing all 
semi-conductors. o MEASURES HIGH- AND LOW-POWER Transistors for 
1000 cycle Beta (hfe) within range of 1 to 1000-diodes and 
rectifiers for opens or shorts, IN-CIRCUIT, with as little as 
20 ohms load across the device terminals-resistance 
between semi-conductor electrodes. o SMALL, LIGHTWEIGHT, RUGGED. o OPTIONAL ACCESSORY-·Model 246 in-circuit test probe . 

D TUNING VARACTORS 
• Total capacitances ranging from 3.3 pf to 27 pf 

with Q's up to 1200 and breakdown voltages up to 
120 V. 

• Capacitance ratios as high as 1O:l. 
• Available in a variety of packages. 

D CRYSTAL VIDEO DIODES 
• Designed for operation from 50 MHz to 40 GHz 
• Available for use with all AEL detector mounts for 

highest sensitivity. 
• Yield higher performance with most holders. 

D MIXER DIODES 
• Custom designed for L- and S-band operation. 
• Guaranteed noise figure is 5 db max. 
• Wide dynamic range_ 

D DIODE ATTENUATOR DlAT® 
• 50 and 75 ohm design centers 
• Minimum intermodulation distortion 
• Environmental stability 
• RF characterization 
• 10 to 500 MHz 
• Large resistance swing. 

1208 VIDEO AMPLIFIER/AWN 1294 
ANTENNA ACCESSORY 
The Model AWN 1294 antenna in combination with 
the AEL Model 1208 video amplifier provides testing 
applications for MIL-STD-461. 

The Modej 1208 video amplifier has a frequency 
response of 8 Hz to 10 MHz with an output level of 
100 volts peak to peak. The output drives the high 
impedance antenna load (25 picofarads) which in 
turn produces a field intenSity of 1 volt per meter 
at a three foot distance when amplifier is placed on 
a ground plane. 

The antenna consists of a seven foot collapsible 
whip and is readily mounted on the front panel of 
the 120B video amplifier. A short piece of coax 
cable with connectors is provided to make the con
nection between the amplifier and antenna. 

..A..MERICAN ELECTRONIC LABORATORIES, INC. 

Main Offices: P.O. Box 552, lansdale, Pal 19446 (215) 822-2929 • TWX: 510-661-4976 • Cable:AMERlAB 
Washington, D_C. Division: 6629 Iron Place, Springfield, Va. 22151 • (703) 354-5700 
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Neat ... Compact ... Accurate 

Ammon Series AI miniature, self-shielded 
mechanisms are designed to provide opti
mum performance in airborne indicating 
systems or wherever critical indicating 
and control functions are required. Self
shielding makes compass effect negligible. 
Units may be mounted side-by-side with 
no interaction. Panel material has no in
fluence on calibration. Their compact size, 
coupled with the versatility of synchro
type and conventional type mounting 
methods, offers design engineers great 
freedom in adapting them to specific 
applications. 

AI-2 mechanisms offer these advantages 
reduced size and weight, high torque-to
weight ratio, self-shielding, enclosed 
movement and negligible compass in
fluence. Model AI-2 is11/16" in diameter, 
1" in length and weighs 3/4 of an ounce. 
Model AI-17 is 7/S" square and flange 
mounted, .S32" in body diameter, 1-25/64" 
in length, weighs 1.6 ounces, constructed 
of brass, and hermetically sealed. Model 
AI-20 is 7/S" square and flange mounted, 

.. S32" in body diameter, 1-11/32" in length, 
weighs one ounce, constructed of hi-temp 
plastic, and sealed against dust and mois
ture. Model AI-21 is 7/16" in diameter, 
31/32" in length and weighs11.5 grams. 
Choice of pointer or flag is availa.ble 
on all models. 

PLUS a wide variety of styles 

AmmOn Alv\-1 self-shielded panel meters 
have smart, sophisticated styling ... easy 
reading scale ... a most complete selec
tion of sizes ranging from sizes 1-1/2 to 
4-1/2". Rugged high torque mechanisms 
offer 1 % linearity, 2% accuracy and sen
sitivity to 20 ua. Completely shielded to 
eliminate error from magnetic panels. 
Mounts bezel-to-bezel on any material 
without interaction or effect on cal ibra
tion. Choice of colors or finishes, custom 
dials - ASA/MIL 4-stud mounting in AM-1 
and AM-4 models and ASA/MIL 3-stud 
mounting in AM-2 and AM-3 models. 

APT-1; 1 cu. in., 3.15 oz. (actual size) 

Ammon APT-1 moving coil mechanism 
is a highly stable, linear and accurate 
mechanism for indicating, control or re
cording systems.1S-0-18' linearity is 1%. 
Coil design with over 75% of winding 
"working" in high energy, uniform field 
air gap assures greater accuracy. Coil 
system weighs 0.S5 gm, develops 26.4 
mmg of torque; 31:1 T/W. Mechanism 
offers negligible vibration pivots and 
jewels - custom damping - wide range 
of sensitivities. 

Consult the factory or your AMMON 
representative for complete details or for 
any assistance you require. 

AMMON 
AMMON INSTRUMENTS, INC., 345 Kelley St., Manchester, N. H. 03105 Tel. (603) 669-1531. 

CAll AN AMMON REPRESENTATIVE TO Fill YOUR INSTRUMENT NEEDS: Arizona, Scottsdalp, Fryco 602-94\-3281 California, Inglewood. W. Bert Knight Co 
213-678-4711 Menlo Park, The McKnight Co. 415-326-3762 Connecticut, North Haven, Kitchen & Kutchin, Inc. 203-239-0212 Florida, Clearwater, H. R. Grms & Co. 
813-446-6649 Georgia, Atlanta, Grady Duckett Sales Co. 404-451-3529 Illinois, Chicago, D.J.M. Elect. Sales, Inc. 312-774-12'12 Kansas, Mission, MESA, Inc. 
913-262-6565 Maryland, Towson, Ken Randall Co. 301-823-1267 Massachusetts, Lexington, Kitchen & Kutchin, Inc. 617-862-3230 Michigan, Detroit, Koechler 
Pasmore Co. 313-477-8790 Minnesota, Minneapolis, H.M.R., Inc. 612-335-7734 New Jersey, Collinsswood, Ken Randall Co. 609-854-3323 New York, Buffalo, The 
Robert F. Lamb Co., Inc. 716-876-3757 Great Neck, Pacent Engineering Corp. 516-482-4678 Kingston, The Robert Lamb Co., Inc. 914-338-8833 Syracuse, The 
Robert Lamb Co., Inc. 315-454-2469 North Carolina, Greensboro, Grady Duckett Sales Co. 919-273-4617 Ohio, Cleveland, Robert Deunk & Assoc. 216-526-4317 
Pennsylvania, (Philadelphia area) Collingswood, New Jersey, Ken Randall Co. 609-854-3323 Texas, Houston, Unidyne, Inc. 713-666-2401 Washington, Seattle, 
The Ron Merritt Co. 206-682-7337 CANADA: Ontario, Ottawa 3, Electrodesign Ltd. 613-233-8815 Ontario, loronto, Electrodesign Ltd. 416-787-0991 Quebec, 
Montreal 11, Electrodesign Ltd. 514-389-5914 

eem 11969 See YELLOW SECTION for Local Offices, Phones 1327 
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Advanced Test Instrumentation 

DecadeSynchro/Resolver Standards 
Decade Synchro/Resolver Standards provide a completely 
passive, extremely precise technique for testing and simu
lating synchro/resolver systems and components to absolute 
accuracies of 2 seconds of arc. Units are available with 1 0 

to .00010. resolution and feature direct angular readout. A 
front panel switch provides for standard output voltages of 
11.8, 26 and 90 and 115 volts. Wire for Data File No. 105. 

Decade Synchro/Resolver Bridges 
Decade Synchro/Resolver Bridges, completely passive direct 
angular readout inductive type instruments, simulate synchro 
or resolver receivers (CT) to an absolute accuracy of 2 sec
onds of arc, traceable to the National Bureau of Standards. 
The unit is designed for testing all types of synchro, resolver 
and servo systems using a proportional nulling method, or 
by using the proportional voltage gradient method. Write for 
Data File No_ 105. 

Synchro and Resolver 
Standards and Bridges 
Synchro and Resolver Standards and Bridges test and 
simulate synchros, resolvers and servo systems quickly 
and economically. All units are accurate to2 arc sec
onds, traceable to the National Bureau of Standards. 
Units are available with 50, 10 0 and 15 0 resolution to 
cover a wide range of applications for both laboratory 

. and system use. Write for Data File No. 105. 

AC Signal 
Conditioning 
Modules 

Astrosystems isolated solid state ACSignal Condition
ing Modules feature input impedances to 13. megohms 
combined with a common-mode rejection of 80 db. 
Three input configurations are available as standard; 
differential, three-wire synchro or four-wire resolver. 
Write for Data File No. 118 .. 

Decade Ratio Transformers 
A complete line of Decade Ratio Transformers is avail
able with guaranteed accuracy to 0.5 parts per million. 
Low output impedances eliminate loading errors and 
reduce pickup and noise effects. Rack and miniature 
panel mounted units are available. Write for Data File 
No. 106 . 

Instrumentation 
Transformers 

Astrosystems high precision toroidal transformers are 
produced to accuracies of better than 0.5 parts per 
million .. Available are matched' high precision isolation 
transformers, bridging transformers, high precision 
voltage scaling transformers and Scott "T" transform
ers. Write for Data File No. 117. 

See our line of Analog to Digital and Digital to Analog Converters listed under "Converters" 

Advanced Instrumentation 

astrosysten1s., inc. 
6 Nevada Drive 0 New Hyde Park, New York 11040 
PHONE: (516) 328-1600 D TWX 510-223-0411 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Automatic Test Instrumentation 

Programmable Synchro Resolver Testers 
Astrosystems designs and produces standard and custom synchro and resolver 
testers. These devices automatically measure synchro/resolver parameters such 
as accuracy, phase shift and transformation ratio. Programmable indexing tables 
can also be supplied as part of complete synchro/resolver and servo test sys· 
tems. Options include error print out and computer control. Data File No. 107. 

Automatic Test Building Blocks 
Building blocks are available for use in general purpose and special 
purpose automatic test systems. Devices include stimuli equipment 
such as synchro Simulators, programmable AC voltage generators, pro· 
grammable power supplies and automatic servo inputs. Measurement 
devices include voltage measuring blocks, response monitors and 
phase indicators. Write for Data File No. 107. 

Automatic Synchro / Resolver Bridge 
The Automatic Synchro Resolver Bridge reads out synchro or resolver inputs 
on a direct in·line decimal display to an accuracy of 0.010, completely automati
cally. This solid state readout eliminates the necessity for complex manual 
sett.ing of synchro bridges and error detectors. BCD or binary electrical digital 
outputs are provided. Write for Data File No_ 111. 

Automatic Synchro/Resolver Converters 
Automatic Synchro/Resolver Converters provide for programmed syn
chro/resolver outputs and measurement of synchro/resolver inputs in 

. the same unit. These solid state devices are available with resolutions 
and accuracies to i6 binary bits (20 seconds of arc). Standard units 
cover the frequency range from 200Hz to 10K Hz without deterioration 
in accuracy. Write for Data File No. 107. 

Programmable 
AC Voltage 
Modules 

Automatic Converter Tester 
.Automatic Converter Testers are completely self contained devices for labora
tory or production testing of all types of synchro, resolver. and voltage digital 
conversion equipment. The units feature push button selection of tests such as 
accuracy, phase shift and transformation ratio, with an in-line decimal display 
of error in actual measurement parameters. Write for Data File No. 107. 

Automatic Test Systems 

Programmable AC Voltage Modules provide an AC 
voltage output equivalent to a programmed digital 
input. Applications include both test and system ap
plications where a high precision programmed AC 
voltage input is required. Standard output accuracy 
is better than 10 parts per million, traceable to the 
National Bureau of Standards. Data File No. 107. 

Astrosystems designs and manufactures 
complete general purpose and special 
purpose automatic test systems. These 
units are constructed from standard 
building blocks and provide program
ming, stimuli, measurement and record
ing functions. Programming and data 
readout can be tape or computer con
trolled. Simple programming allows tests 
to be accomplished by relatively un
skilled personnel. Data File No. 107. 

eem/1969 

Advanced Instrumentation 

ast.rosyst.erns. inc~ 
6 Nevada Drive 0 New Hyde Park, New York 11040 
PHONE: (516) 328-1600 0 TWX 510-223-0411 
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PORTABLE 
DIGITAL CLOCKS 

HIGH STABILITY 
FREQUENCY STANDARDS 

DISTRIBUTION 
AMPLIFIERS 

DIGITAL PHASE 
COMPARATORS 

COMPONENTS 

CRYSTAL OSCILLATORS 

LINEAR DISCRIMINATORS 

PROPORTIONAL OVENS 

SYSTEMS 

FREQUENCY
TIME 

STANDARD 
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* REL'A8"'''Y~ THftOUGH DESIGN 

DIFFERENTIAL MUL TIMETERS 
FEATURE: 
• Differential and Direct Measurements 
• AC and DC voltage and current and resistance 

• ±O.2% DC Accuracy, ±O.5% AC Accuracy 
• All Solid State Design; Overload Protection 

• Portable - Battery and Line Operation 

• Low Cost 

SOLID STATE MULTIMETERS 
FEATURE: 
• High Input Impedance 
• Millivolt Microampere Sensitivity 
• Multifunction: Voltage - Current - Resistance - Temperature 

• Overload Protection 

• Taut Band Meter Movement 
• Low Cost Prices start at $44.00 

SPECTRUM ANALYZERS 
FEATURE: 
• 10 mHz to 63 gHz Frequency Range 

• Single, Self Contained Unit 
• Ruggedized, Meets Military Specifications 

• IF and RF Cr),stal Markers 
• Variable Dispersion, Resolution and Sweep Speed 

• Low Cost 

REGULATED POWER SUPPLIES 
FEATURE: 
• Low Ripple and Noise 
• Wide Voltage and Current Range 
• Good Line and Load Regulation 

• Monitoring Meter 
• Fully Repairable 

• Low Cost Prices start at $45.00 

See YELLOW SECTION for Local Offices, Phones 1331 
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SPECIFY 

A :LJSL'I ~O:N 
Time/frequency instruments & 

inverter/converter power supplies 

MODEL 2004 
lORAN-C FREQUENCY MONITOR 

The Model 2040 Loran-C 
Signal Simulator generates 
Master or Slave test signals 
at any repetition period for 
Loran-C receivers_ Phase 
shifler for signal time ad
justment Doppler simulator 
and Loran-D format optional. 

DC-AC 
SQUARE WAVE POWER INVERTER 

The Model 2010A Oscillator 
Control Unit permits phase
locking a crystal frequency 
standard to a higher stabil
ity reference such as an 
atomic standard or Loran-C 
receiver output The unit 
uses, a third order servo 
system for automatic cor
rection of systematic oscil
lator aging in the event of 
primary reference failure. 

The AUSTRON Model 1008 
is an all silicon, solid state 
unit supplying a square 
wave output of 250VA. The 
package is 5.4 x 4.8 x 6.2 
inches, weighs 11 Ibs. 
-20'C to + 65'C, output 
frequency tolerance 0.2% 
or optional adjustment Out
put voltage adjustable with 
taps. 

AUSTRON TIME/FREQUENCY INSTRUMENTS 

AUSTRON, Inc., offers a complete line of instruments for 
time/frequency calibration and control. Designed to maxi
mize utilization of Loran-C, VLF, and Omega transmissions, 
AUSTRON instruments find applications in time synchroniza
tion, timekeeping, frequency calibration, propagation studies, 
and ionospheric event monitors. 

The Model 2000 receives and automatically phase-tracks all 
Loran chains. Direct cycle identification. Ground or skywave 
tracking for micro-second timing. Electronic servo. Loop or 
whip antenna system available. 

The Model 2004 is a low cost, automatic phase-tracking 
Loran-C receiver for frequency calibration. Electronic servo. 
Eliminates VLF type diurnal phase shifts. Parts in 1013 for 
one day averaging, traceable to USNO and NBS. 

The Model 2070A provides in-line, digital time-of-day display. 
Synchronized by Loran-C or other electrical reference. 
Includes Loran-C repetition period generator. Internal Crystal 
Frequency Standard of 2 x 10- IO /day is optional. 

The Model 2062A Group 
Repetition Period and Time 
of Coincidence Generator 
adapts skywave monitors 
and visual receivers for tim
ing by odd-rate Loran-C 
stations. The unit also pro
vides visual and electrical 
indication of TOC seconds. 

The Model 2082 Loran-C 
TRF Receiver is optimized 
for visual or photographic 
monitoring and analysis of 
Loran-C signals. Unit in
cludes two adjustable notch 
filters. Additional filters 
optional. 

Data sheets for these instruments and others are available. 
Also write for the following application notes: 

1) A Loran-C Skywave Timing Experiment 
2) A Frequency Control Experiment 
3) Loran-C for Time and Frequency 

POWER SUPPLIES 

AUSTRON is active in the following areas of POWER 
SUPPLIES: 

• MODULAR DC-DC CONVERTERS - microwalls to 
750 watts. 

• MODULAR SWITCHING MODE REGULATOR - inte
grated circuit power regulator. 

• MODULAR DC-AC INVERTERS - 25VA to 750VA. 
• STANDBY POWER SYSTEMS - battery charger and 

inverter system. ' 
Austron power supplies feature all silicon semiconductors. 
Extremely high efficiency allows for high temperature oper
ation, permits full MIL environmental certification. 

~.A.USTRON INC, 10214NORTH INTERREGIONAL HIGHWAY. AUSTIN. TEXAS 78753 TELEPHONE (512) 454-2581 
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DIGITIZE SYNCHRO AND RESOLVER OUTPUTS TO 12 BITS 
WITH ONE LOW COST CARD 

DESCRIPTION: 
The Avien Model 6100 Synchro-to-Digital Converter pro
vides, on a single card, all the electronics (including clock 
and excitation reference) necessary to convert a 3-wire 
synchro signal to a 4-digit BCD output signal (12 bit 
accuracyl. Proprietary techniques permit achievement of 
an overall system accuracy implied by the synchro ac
curacy itself ... by utilization of a little known but im
portant element in all servo specifications ... accuracy· 
specified under precise frequency and amplitude excita
tion conditions. The Avien Model 6100 offers laboratory 
instrument performance (previously found only in bulky 
units) at the lowest cost and size. 

FEATURES: 
• Complete synchro-to-digital converter on one 

4%" x 11 %" printed circuit card. 
• Solid state "no adjustment" encapsulated con

struction ideally suited for rugged industrial ap
plications (_55° to + 125°C model available, 
specify Model 6l00M). 

• Operation from standard ±15V dc and +5V dc 
system voltages or 115V, 60Hz with mating 4%" 
x 11 W' power supply card. 

• Plug-in functional modules provide maximum flex
ibility to facilitate OEM applications, including 
... custom card size, multiplexing, multi-speed 
synchro, resolvers, output codes, display time ... 

• High input impedance ... permits use of the con
verter for readout, logging, computer input ... 
while simultaneously permitting the synchro to 
provide direct signals for servo system operation 
and/ or control. 

• Laboratory standards system accuracy available 
to the industrial user for the first time at low 
cost and small size ... Avien's Model 6100 S/ D 
supplies precision 400Hz for synchro excitation, 
permitting industrial system use of a synchro 
under laboratory measurement conditions. 

• System accuracy will be within 6' of specified 
synchro / resolver accuracy. 

• Multiplex Capability ... up to 200 inputs. 
• Tracking ... up to 72,OOOo/sec. 
• High speed conversion for fast control, i.e. 

valves, chemical mixing, nuclear reactors ... 

Progressive changes in design may be made without 

;, 

prior announcement. 
PAT. PENDING 

&J W lJ [Jl !A!l 58-15 No"'", Blvd. Wood,;d" N.Y_ llm • (212) 9324600 • 1WX. 710-582-2640 
INCORPORATED 
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lID~~* / Digital Integrated Circuit Test Svslem 
A NEW LOW COST CONCEPT IN AUTOMATIC TEST, MEASUREMENT AND 
DISPLAY OF DIGITAL INTEGRATED CIRCUIT PARAMETERS. 

DIGITAL COMPARATOR VOLTMETER _____ J' 

Analyzes failures by measur
ing voltages (0 to ±100 
Vdc, 0.1 mV resolution) and 
currents (0 to ±lOOmAdc, 
10nA resolution). 

TAPE READER ----
All your test and measurement 
requirements are on punched 
Mylar tape 82 bits wide. No 
internal memory or factory 
programming is required. Un
limited number of tests. 

STiMULl-----
Test any digital IC with up to 
four voltage (0 to ± 100 
Vdc), and one voltage/current 
(0 to ±100 Vdc/O to ± 100 
mAdc) plug-in supplies. 

PROGRAMMER ____ ...J' 

Preset digital voltages and 
device leads for the IC .. . 
takes less than one minute .. . 
then you are ready to test 
millions of IC's. 

CONSTRUCTION 
_ Modular IC circuitry. 
_ Kelvin connections provide precision measurements of 

high currents at low voltage ... and low voltage at high 
currents ... also permits remote measurements (i.e. 
environmental testing). 

_ Shielded circuits and wiring ... compensation for lead 
capacitance ... circuit capacitances automatically dis
charged. 

_ Plug-in modules avoid obsolescence. 
_ "Swing-Out" accessibility simplifies maintenance. 
_ Floor Cabinet-46" w x 59" h x 24" deep. 
_ Power-115V, 50/60 Hz, 10 , 3 amps. 

HERE IS WHAT IT CAN 00: 

CONTROL PANEL 
Choice of operating modes: 
• Diagnostic Test-provides 

operating status of the 
Model 2400 using self-test 
tape. 

• Continuous-accept/reject 
indication upon completion 
of all tests. 

• Stop on Failure-failed test 
number and parametric 
measurement displayed. 

• Single Test-test number 
and parametric measure
ment displayed with accept/ 
reject indication. 

• Manual/Power Soak-power 
applied continuously to unit 
under test. 

• Automatic Handler-provides 
interface with Automatic 
Handler. 

Choice of data. logging modes: 
• Log All-continuous data 

logging of each test and 
measurement. 

• Log Failures-record para
metric measurement on test 
failures. 

• Off-no data logging. 

_ Test data logging-BCD output can be used to record all 
test data for on-line and off-line analysis. 

- DC testing of any device within the input/ output volt
ages and current capability of the 2400 DIC· Test 
System. 

- Digital IC Classification-unlimited number of tests per
mits the widest range of machine instruction for para
metric classification of devices. 

HERE IS WHAT YOU GET: 
Avien Model 2400 DIC· Test System comes complete, ready 
to be plugged in to test your IC's. You get: 

- Model 2400 DIC· Test System. 
_ Tape punch and 100 feet of tape to get you started 

(the average program requires one foot of tape). 
- Enough test work sheets for about 50 IC types. 

- Uniquely designed for dc parametric test and measure-
ment of digital integrated circuits-Avien's specialty. - Operating manuals, schematics, and instructions. 

_ High-volume incoming inspection testing of all digital - On-site training program. 
IC's-3,000 IC's per shift without automatic handler. - Complete set of IC test sockefs and adapters (Kelvin 

connected). - QA failure analysis-each failure can be analyzed in 
detail with the widest range of input/ output voltages - Full warranty. 
and currents and with display of high accuracy para- Call for full details on the Model 2400 DIC* Test System 
metric measurements. and Avien's LEASE/PURCHASE Plan which can put a Model 

_ Engineering evaluation-device performance can be 2400 in your plant for minimal cost. 
tested, measured, displayed, and recorded under the Progressive changes in design may be made without 
widest range of applied stimuli. prior announcement. ! PATS. PENDING 

&J W lJ & IJ:!l 58-15 '""'om ""'_ • Wood,]do, '.Y. 11377 • [21" 9324600 • TWX. 7l~582-2640 
INCORPORATED 
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~®oo~~ oo®®® / Voltage Calibrator 
FOR PRECISE VOLTAGE AND BANDWIDTH CALIBRATION OF 
OSCILLOSCOPE SIGNALS. 

DESCRIPTION 
The Model 6000 is a precIsion instrument for voltage 
calibration and bandwidth measurement with an accuracy 
of 0.1 % of full scale. The voltage or current amplitude of 
the signal under measurement is compared with the DC 
voltage of the calibrator which forms two clear horizontal 
lines (see figure 1). The signal and the DC voltage are 
alternately connected to the input of the oscilloscope. 
A typical pulse measurement is shown in figure 1 and 
a sine wave in figure 2. 

The mercury chopper is mounted in a box which is con
nected directly to the oscilloscope input connector, thus 
minimizing signal distortion. 

Amplitude distortion is prevented by not using any ac-

FEATURES: 

• Excellent Long Term Stability 
• Low Temperature Coefficient, .003 % I °C 
• Overall Accuracy ±0.1 % of Full Scale 
• Rise Time Less Than 3 Nanoseconds 
• Precision D.C. Voltage Available at Front Panel 
• Four Probe Inputs 
• Fits Compartment of Oscilloscope Dolly 
• 0-10 Volt Input Range Expandable to 400 Volts 

with Series 6007 Attenuators 

tive elements between the signal to be measured and the 
oscilloscope. 

The mercury chopper closes in the nanosecond region 
without any jitter to the leading edge, permitting .oscillo
scope bandwidth measurements up to 100 MHz. Figure 3 
shows the leading edge applied to the in~ut of a Te~
tronix Model 545A oscilloscope. The amplitude of th!s 
wave may be varied from 100 microvolts to 10 volts. It IS 
therefore a simple matter to use this fast ~ave front to 
measure the high frequency cutoff of the oscilloscope. The 
combination of an accurate DC voltage and a means of 
measuring the high-frequency bandwidth will insure. accu
rate measurement of high frequency pulses or continuous 
waves. 

Progressive changes in design may be made without 
prior announcement. 

&J w If & []!] (.15 N.rth,,. " .... Woo";", N.Y. 11377 • ,>1" '''.600 • 1W< 71.58'·"40 
INCORPORATED /51 
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product data 

Systems and instrumentation for AC voltage measurements, 
analysis, and recording - from 2 Hz to 200,000 Hz. 

courtesy National Gypsum Company 
B & K INSTRUMENTS: 
Accelerometers 
Acoustical Absorption 

Measuring Apparatus 
Artificial Ears and 

Voices 
Audiometer Calibrators 
Beat Frequency 

Oscillators 
Cathode Followers 
Complex Modulus 

Measurement 
Systems 

RLC Comparison 
Bridges 

Distortion Analysis 
Systems 

Electromagnetic 

High Speed 1/3 and 
111 Octave Band 
Analysis Systems 

Instrumentation 
Tape Recorders 

Low-Frequency RF 
Voltmeters 

Measurement 
Amplifiers 

Megohmmeters 
Microphone and 

Accelerometer 
Calibration Systems 

Narrow Band 
Frequency Analysis 
System~ 

Noise Exposure Meters 
Transducers Octave Band 

Production Noise and 
Vibration Testors 

Random Noise 
Generators 

RMS Graphic Level 
Recorders 

RMS Polar Plotting 
Systems 

RMS Voltmeters 
Sound Level Meters 
Spectral Density 

Analysis Systems 
Statistical Distribution 

Analysis Systems 
Strain Measurement 

Systems 
Environmental Test Frequency Analysis Equipment Systems Stroboscopes 
Frequency Response Phonograph Cartridge Vibration Exciter 

Tracers Test Systems Control Generators 
Hearing Aid Test Probability Density Vibration Plotting 

Systems Analysis Systems Systems 
B & K Instruments, Inc. specializes in the application 
and marketing of Bruel & Kjaer instruments and 
complete systems for measurement, analysis, con
trol, and recording of AC voltages from 2 Hz to 
200,000 Hz. To provide customers with immediate 
access to men familiar with their problems and with 
application experience in their area, the B & K staff 
is divided into specific market groups: 

ment and transducer calibration, and bio-acoustics 
testing_ 
PRODUCT NOISE AND VIBRATrON - Product noise 
and vibration analysis, control, or reduction; ma
terials testing, architectural acoustics, traffic, airport 
noise, and similar fields. 
COMMUNICATIONS - Recording, reproduction, 
broadcasting, and dictating equipment; telephone 
equipment, hydrophones, and related equipment. 
GENERAL INSTRUMENTS - Measurement of volt
ages, resistance, impedance, phase angles, and 
other values. 

Within each market group is a pool of practical 
experience qnd know-how, available through the 
B & K field representatives, or by direct contact 
to Cleveland. 

Individual Bruel & Kjaer instruments are unique 
and unmatched for accurate, professional measure
ments. A separate staff is maintained in Cleveland 
to assist customers in integrating instruments into 
reliable systems - or to design and manufacture 
custom systems to solve specific measurement, con
trol, or analysis problems. 

B & K instruments and systems are available for 
sale, lease, or rental. Factory-trained field representa
tives are located in most major cities. 

EachB & K instrument is described in an individual Specification 
EDUCATIONAL - Teaching dynamic measurements; Sheet. The entire line is presented in condensed form in an annual Con-
sound, vibration, strain, and shock. densed Catalog. A quarterly journal, the B & K Technical Review, re-

d h ports new developments in the field and from Bruel & Kjaer research. 
HUMAN ACOUSTICS - Speech an earing, hearing For the B & K instrument user, a Service Note program keeps him up-
aids, psycho-acoustics, neuro-physiological research, to-date on new servicing and calibration techniques, accessories, and 
heart sound.· ideas for assuring effective use of his instruments. An Application Note 
AEROSPACE ENVIRONMENT _ D t u's' data s.eri~s discusses ~ew solutions to difficult or unusual problems. All pub-

a a acq I lon, I,cat,ons are avadable free, on request. 
processing, vibration environmental testing, instru-

1336 

4:!r'~<1'1 K :S&KINSTR~ENTS.INC_ 
Bruel ok KJa.er PreolBlon Inet.ruxnen t.a 

5113 West 164th Street • Cleveland. Ohio 44142 
Telephone: (216) 267-4800. TWX: (810) 421-8266 

See YELLOW SECTION for Local Offices, Phones eern 11969 
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Beckman(o) INSULATION TEST EQUIPMENT 

WIDE-RANGE MEGOHMMETERS 
Model L Series - Including Digital Readout. De
signed for laboratory and high speed testing-of 
motor and transformer winding insulation, 
cable insulation, high value resistors, capacitor 
insulation, and for the measuremerlt of surface 
and volume leakage of insulating materials. 
Meets requirements for testing insulation re
sistance in accordance with ASTM 0-257, and 
Federal Spec. LP-406B, Method 4041. 

Test Resistance Ranle Power Weight 
Model Voltale Low High Consumption Net Shipping Size 

L04B 200 or 1 mel_ 100,000 meg. 
500 fixed 2.5 m"ee. 250,000 meg. 50 watts 14 17 15" x 8" x 10" 

l-6e 100 to 600· 1 meg. 100,000 meg. 80 walts 15 18 15" x 8" x 10" 
L·7 100 to 600· 1 mel. 5 x 1011 ohms 75 watts 2. 24 8/1 II: lOV:z" II: 111,12" 
L·8 10 to 1000'" 10' 101• 35 watts 18 22 71/2" II: 11" II: 13" 
l-9t 10 to 1000· HI' 10" 145 watts 14e 165 21" x 19" x 21" 

• Continuously variable, bUilt· In voltmeter for accurate setting. 
... Continuously variable, selectable by switch. 
t Features dieital readout, automatic or manual ranlle selectian. 

IMPEDANCE BRIDGE Model Z8-2A 

Range: Resistance 
Capacitance 
Inductance 
D 
Q 

Accuracy: Resist3nce 
Capacitance 
Inductance 
D Factor 
Q Factor to 

at 
at 

Model Z8-2 is a universal type bridge for the precise 
measurement of AC and DC Resistance, Inductance 
and Storage Factor, and Capacitance and Dissipation 
Factor. The instrument provides clear in-line readout, 
features simplified operation, and covers an exception
ally wide range for all types of measurements. In·line 
readings for DQ and RCl facilitate faster and more 
accurate reading. A new meter null detector is 
utilized on both AC and DC measurements to elimi
nate the conventional "electron-ray" or "eye" tube. 

0.0001 ohm to 11 megohms AC or DC (8 ranges) 
1 pf to 1100 #1 (7 ranges) 
1 ,uh to 1100 h (7 ranges) 
0.001 to 1.05 at 1 KCl Provision for 
0.02 to 1000 at 1 KC r external extension 

~(0.1% + 1 dial div.) 
~(0.2% + 1 dial div.) 
~(O.3% + 1 dial div.) 
"'(5% + 0.0025) 

10 HY "'(5% + 0.0025) 
100 HY c'c(5% + 0.015) 

1000 HY "'(5% + 0.055) 

Internal Oscillator Frequency: 1KC± 1 % 
Internal DC Supply: 10 V at 250 ma (DC Low) 

Model 

RN·l 

RN·2 

RN·3 

200 V at 10 ma (DC High) 

WHEATSTONE BRIDGES 
Model RN Series 

Universally used for the measurement of all types of 
resistance devices and circuits where high accuracy 
is required. Models available for performing Murray
Varley loop tests. 

Total Resistance Ratio Dial Settings Circuits 
of Decade 

9X(I+10+100+l000) . 001, .01. .1, 1.0, 10, 100 . 
1000 

9X(I+IO+100+1000) .001 . . 01, .1, 1.0, 10, 100, Murray 
1000. MIO Ml00, MlOOO & Varley 

1/1000, 1/100, 1/10. 1/9, Murray IOX(I+10+ 100)+9(1000) 1/4, 1/1, 10/1, 100/1, & Varley 1000/1, MlO, Ml00, MlOOO 

LOW RESISTANCE OHMMETER Model LRO-t 
Designed for the measurement of resistance 
of sensitive relay contacts, fuses. bus-bars 
and connections, rail joints, pipe or conduit. 
switch contacts, transformer windings, motor 
windings, bonding, grounding and similar 
applications. The current through the un
known resistance never exceeds 110 rna. 
Extreme accuracy for the most critical meas
Jrements. Entirely self-contained, including 
11/2 V flashlight battery. Ranges: .1 ohm, 
1 ohm and 10 ohms. 100 meter scale divi
sions. One scale division on .1 ohm range is 
.001 ohm. Accuracy of ±11/2 % or better on 
lRO-l. Accuracy is based on full scale values. 
Maximum current through piece under test 
= 0.11 amp. 

AC BREAKDOWN TESTERS Model PA Series 
Type PA variable high voltage AC breakdown testers are designed 
to meet the requirements of ASTM specification D-149, and Federal 
specification lPA06, Method 4031, as well as all general purpose 
breakdown testing. Provided with motor-driven control of output 
voltage with any desired rise of secondary voltage. Available with 
wide variety of testing jigs. 

PA·5·152 
PA·5·155 
PA·5·252 
PA·5·255 
PA·5·502 
PA·5·505 
PA·5D-l005 

15,000 V. 
15,000 V. 
25,000 V. 
25,000 V. 
50,000 V. 
50,000 V. 

100,000 V. 

rms. 
rms. 
rms. 
rms. 
rms. 
rms. 
rms. 

2KVA 
5KVA 
2KVA 
5KVA 
2KVA 
5KVA 
5KVA 

For even greater versatility, dual range units using multiple 
winding transformers are available on order. These provide two 
meters and a total of six scales. Typical dual-range models as 
follows: 
PA·5·252/052 
PA·5·5021102 
PA·50·5010 /1510/510 

25 kv or 5 kv rms. 2KVA 
50 kv or 10 kv rms. 2KVA 

50 kv or 15 kv or 5 kv rms. 10KVA 

BREAKDOWN TESTER Model PDA-t 
Designed to provide simple, safe, accurate means of determin
ing dielectric strength and bre3kdown voltage in the laboratory 
or factory (conforms to requirements of ASTM specifications 
D-149 and Federal specification l-P-406 method 4031). 

Pus·h button selection - four different leakage current 
meter ranges (six operating modes) - enclosed test cubicle, 
fail-safe circuitry, 'interlocked doors and oil immersed gravity
drop shorting switch allows safe use by unskilled personnel. 
• Continuously adjustable (automatic or manual) test output 
voltage control uses full 100% rotation to allow fine control 
for critical testing (choice of AC or DC). 
• Provides for transient suppression and introduction of non· 
linear resistance into transformer. 
• Maximum versatility. of test jig set-up using plug-in jigs or 
high voltage cable to external "hi-pot" testing circuits. 
• Self contained un.it - portable yet provides easy access to 
all parts for maintenance. 

TRACKING and EROSION RESISTANCE TEST .. TERT·l 
Evaluates relative track and erosion resistance of various materials using liquid 
Contamination Inclined Plane method described in ASTM and IEEE specifications. 
Test represents service exposure evaluation of wide range of insulated material sub
ject to AC surface current .. Test conditions simulate water film on insulation sulface 
in which ionizable and other contaminants may dissolve. Contaminant rate easily 
controlled to simulate different service stresses and outside conditions. Tests con
ducted on 2" x 5" specimen; actual test covers 
1" x 2" track area. Test criteria is either "time 
to track a fixed distance at a fixed volt3ge," or 
"voltage to initiate tracking" - depending on 
specific service requirement evaluation. 

INSULATION TEST SETS 
Used in testing insulation where AC voltages 
are desired. Dual instruments are also 
available which provide choice of AC or DC 
output. Includes kilovoltmeter, current 
meter and automatic overload limiter cir

cuits. Metering accuracies are ±3%. The 'basic model number covers AC types. Add 
the prefix ACjDC to the basic model number for the dual output type. 

Model Type 

3000 AC or AC/DC 
1000 AC or AC/DC 

2500·DC DC only 
4000·DC DC only 

Beckman@ 

Voltages Current 
Me.ter 

Oto 3,000 10 MA 
o to 10,000 10 MA 
o to 25,000 100 ~A 
o to 40,000 50 #A 

INSTRUMENTS, INC. 

CEDAR GROVE OPERATIONS 

89 COMMERCE ROAD 

CEDAR GROVE, NEW JERSEY· 07009 

INTERNATIONAL SUBSIDIARIES; Geneva; Munich; Glenrothes, Scotland; 
Tokyo; PariS; Capetown; london; Mexico City. 

Additional Beckman Products in Power Supply Section 4000 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1337 
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""AMES G. BIDDLE CO. 
PIONEERS IN MODERN POTENTIOMETRY AND BRIDGE INSTRUMENTATION 

VERITOR™ ULTRA-PRECISE MEASURING & 
GENERATING MODULES & SYSTEMS 
Veritor SY3tems are fully integrated standards-laboratory consoles that take the tedium, time, and 
trouble out of testing-anywhere in the plant. They are as much at home at 1,500 volts as at 10 
millivolts, and have nanovolt sensitivity and resolution-yet are so completely guarded, shielded 
and free from ground loops, pickup, thermals, and other sources of uncertainty that you'll never 
again spend hours setting up and verifying in order to take a few minutes worth of measure
ments! This series comprises 14 different models, for both measuring and generating NBS-traceable 
voltage, current and resistance, to state-of-the-art accuracies_ 

Model 71-273 Complete Wide-Range 
Voltage/Current/ Resistance Measur
ing/Generating System. Write for BUl-
letin 71·6 EEM. 

VERITOR MODEL 

MEASURES: 
DC VOLTAGE TO 
DC CURRENT TO 

RESISTANCE FROM 
TO 

GENERATES: 
DC VOLTAGE TO 
DC CURRENT TO 
RESISTANCE TO 

Veritor Model 71-111 
Complete Wide·Range 
DC Voltage' 
Measuring System: 
15 ranges from 16 milli
volts full-scale to 1.6KV; 
nanovolt resolution, fully 
guarded, noise free. No 
accessories required
just set the range and 
take 6-digit readings! 

71-111 71-121 71-131 

1.6KV 1.6V -
- 15A -
- - 1 o.HI 

l',111Meg. 

- - -
- - -
- - 11 1,1110 

•• MENTOR 

71-141 71-171 

1.6KV 1.6KV 
15A 15A 

-- 1, 0.10 
11,111Meg, 

- --
- -
- 1",I"D 

Veritor Model 71-121 
Complete Wide· Range 
DC Current 
Measuring System: 
8 ranges, from 75 rnA 
f.s. to 15A f.s., plus 3 
EMF ranges, from 16 mV 
f.s. to 1.6 Volts f.s. Same 
convenience as 7I ·lll 
(left). 

71-211 71-213 71-221 

1.6KV 1.6KV 1.6V 
- - 15A 

- - -

150V,50W 1.5KV,50W -
_. - 1.5A,50W 
- - -

71-223 71-241 

1.6V 1.6KV 
15A 15A 

. - _ . 

- 150V,50W 
15A,50W 15A,50W 

- -

Veritor Model 71-131 
Complete Wide· Range 
Resistance Meas System 
Continuous 0.1 ohm to 
1l,1l1 megohms. Fully 
Guarded. Direct-reading
Resista nce -Devi ation, 
0-100/1000 PPM. Regu
lated dual·range guard
ed power supply. Sensi
tive detector. No acces
sories required. 

71-243 71-271 71-273 

1.6KV 1.6KV 1.6KV 
15A 15A 15A 

- 1 0.10 
","'Meg, 

1 O.W 
1',l11Meg, 

1.5KV,50W 150V,50W 1 :5KV,50W 
15A,50W 1.5A,50W 15A,50W 

- """, ",n 'l,ll',l11n 

PRECISION TEST INSTRUMENTS 

TT Laboratory Accuracy ... Production-Line Convenience 

PARAMETERS 

RANGES 

Accuracy % Rdg + % f,s, 
Reference Condition 25 + l°C, 7 hr. 

Rated 1 Year 
20-30oC. 0-70 R.H. 

102-132 V AC 

STANDARD MODELS 

Catalog No. Catalog No. 

403 803 

404 804 

405 805 

504 904 

505 905 

1338 

DC Volts ~ 

0-11/110/1100 

0,002 + 0.0009 

0.01 + 0,0015 

DC Volts 

• • • • 

Full five·digit, wide range, multi-parameter capability with 3-in-1 
facility: Use them for fully automatic limit testing (800/900 Series has 
adjustable "Go" Band Limits and "Lo-Go-Hi" indication) , , , Use them 
in a semi-, or fully-automatic system to guide the adjustments of input 
parameters to pre-set targets and limits. , , Use them as error-free, 
logic-assisted manual measuring instruments. Standard models priced 
from $1585. Two series of Standard Instruments: 800/900, primarily 
for Limit Testing/Adjusting .. ,400/500, primarily for Manual Logic
Assisted Measurements, 

AC Volts Ohms-K-Ohms Ratio 

0-11/110/1100 0-110/1100/11000 0-.99999 

llv 20Hz-10 KHz 0,005 + 0,001 0.035 + 0.01 

0,07 + 0.01 0.015 + 0_001 0.0025 + 0,001 

AC Volts Ohms-K-Ohms Ratio 

• • 
• • • • • • 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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BIDDLE VERSITOR® PORTABLE INSTRUMENTS 
VERSITOR@ INSTRUMENTS are compact, modern poten
tiometers and bridges, designed to travel wherever a precision 
measurement is required, and to preserve their full rated 
accuracy for years. They feature ultra-sensitive solid state 

RESISTANCE BRIDGES-Bulletin 72-7 

High Precision 5-Dial Wheatstone 

72-434 

PARTIAL SPECIFICATIONS 

Range: O.I.(}.to 11.111 M.(}. 
Limit of Error: ± (0.03% + 0.001.(}.) 
Detector Sensitivity: 11'v /div. 
Detector Resolution: 

@ 0.1.(}. 0.02 % 
@ 1.(}. 0.005% 
1O.(}. to 1 M.(}. 0.002% 
@ lOM.(}. 0.01 % 

Bridge Resolution: 0.001% 

Moderate Accuracy 4-Dial Wheatstone 

72-430 

72-432 

PARTIAL SPECIFICATIONS 

Models 72-430 and 72-432 
Range: 0.1.(}. to 11.1 M.(}. 
Limit of error: ± (0.1 % of 

reading + 0.01.(}.) 
Detector Sensitivity: 

8I'v/div. (1.6 mm) 
Detector Resolution: 

± 0.01% (10.(}. to 1M.(}.) 
Bridge Resolution: ± 0.01% 

Model 72·432 has additional ratios 
of M1, M10, M100, M1000 for 
Murray Loop tests. 

Portable Compact Kelvin Bridge 

72-436 

Moderate Accuracy 
PARTIAL SPECIFICATIONS 

Range: 0.0001.(}. to 11O.(}. 
Limit of Error: 0.3% to 1 % 
Detector Sensitivity: 8I'v/div. 
Detector Resolution: 

on all ranges 
0.1% at maximum setting 
1 % at minimum setting 

Bridge Resolution: 0.1% 

High Precision Kelvin Bridge 

72·438 

PARTIAL SPECIFICATIONS 
Range: 0.5~ to 1111.(}. 
Limit of error: ± (0.03% of reading 

+ 0.2% of slidewire range) 
Detector Sensitivity: 1I'v/div. 
Detector Resolution: 

@ 0.0001.(}. 0.1% 
@ 0.001.(}. 0.03% 
0.01 to 1111.(}. 0.01 to 0.002% 

Bridge Resolution: 0.001% 

High Precision Resistance Temperature Bridge 

72-490 

PARTIAL SPECIFICATIONS 
Range: 0 to 1111.1.(}. 
Limit of Error: ± (0.03% of reading 

+ 0.0025.(}.) 
Detector Sensitivity: 4I'v/div. 
Detector Resolution: 

0.001.(}. or 0.002% 
Bridge Resolution: 

0.001.(}. (1 ppm F.S.) 

Portable Strain Gage Bridge 

72-4010 

PARTIAL SPECIFICATIONS 

Range: ResistancSoO to 111.1.(}. 
Ratio .5 to 1.111 
Rheostat 0 to 211.1.(}. 

Limit of Error: 
Resistance and Rheostat 

± 0.01.(}. 
Ratio ± 0.01 % 

Detector Sensitivity: 18I'v/div. 
Detector Resolution: 0.01.(}. 
Bridge Resolution: 0.01.(}. 

null detectors driving rugged, fast response taut-band meters. 
Corrosion-proof, impact-resistant cases; laboratory-grade cir
cuit components, battery operated. 

POTENTIOMETERS 

High Precision Portable 

NO 
STANDARD 

CELL 
REQUIRED 

72-3110 

NOT 
NECESSARY 

TO 
STANDARDIZE 

This self-contained portable laboratory stanciard is designed to 
measure millivolt inputs or develop known millivolt outputs for 
checking or calibrating purposes. 
Main Range: -11.1 to +111.1 millivolts 
Auxiliary Range: +988.9 to +1111.1 millivolts 
(for calibrating standard cells and Zener diode voltage supplies) 
Limit of Error: ± (0.03% of reading + 21'v) 

without RJC . 
± (0.03% of reading + 41'v) with RJC
Bulletin 72-62 

COMPACT 
PORTABLE 

MILLIVOLT-VOLT 
- TEMPERATURE 

Model 
No. Calibration Ranges 

72-310 mV 0-11.1 
0·111 

72·312 Volts 0-0.182 
0-1.82 

72·314 mV -11 to +111 

Limit of Smallest 
Error Division 

0.05%+5I'V 0.005mV 
0.05mV 

0.05% + 51'V 0.022V 
0.22V 

0.05% + 51'V 0.02mV 

72·316 DC.oF ~'f06\!'f~\~'b'Ogo"o 0.2% of span 2°·10° 

72-318 DC, OF Any two ranges 0.2% of span 2°_10° 

Bulletin 72·61 

Accessory Modules 

Run-Up Box 
A battery-operated, 
low-impedance 
source of adjustable. 
DC millivoltage. 

Volt Box 
Expands the voU
age range to 1000V 
in four ranges. 

Solid State Null Detector 

a 41'V per division zero center 
meter driven by a solid state high 
gain differential amplifier, powered 
by two mercury batteries. 

72·920 

Shunt Box 
Adapts the M·V 
Potentiometer for 
DC measurements 
up to 1 ampere in 
three ranges. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1339 
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FRAHM® RESONANT REED FREQUENCY METERS 

NEW • •• lY:i", 5, 
7, or 9 reeds, 50, 60 
and 400 cycle Frahm 
Miniature Frequency 
Meter with metal case, 
hermetically sealed. Catalog No. -2 \t2' , 11 

reeds, 400 cycle Frahm Mini· 
ature Frequency Meter with 
metal case. 

4997-2-3\t2' , 
11 400 cycle, Frahm 
Frequency Meter with square 
plastic case. 

Catalog No. 4967-3\t2', 11 
reeds, 60 cycle, Frahm Fre· 
quency Meter with plastic 
case. 

3%" meters available 
in round plastic, or 
metal (sealed), or 
round plastic with 
square bezel. Portable 
instruments available 
in all ranges shown 
with 3%" cases. 

15 TO 1500 CPS (SPECIAL UP TO 1700 CPS) 2 TO 122 REEDS. MOLDED PLASTIC OR 
METAL CASES. SEALED IF REQUIRED. 1 112 II TO 8112 II • PANEL MOUNTING OR PORTABLE 

The first resonant reed instrument in the U.S.A. 
was introduced 50 years ago by James G. Biddle 
Co. We have maintained this leadership ever since, 
to place at your service the greatest knowledge of 
materials, processes, and controls-the finest facil
ities to produce quality instruments for unfailing 
accuracy and long life. 

Basic specifications are shown in the table at 
right. 

Specially designed instruments will be made to 
your requirements. 

Write or phone if you have applications which 
require special modifications of range, methods of 
actuating, scale graduations or other design 
characteristics. 

Catalog 
Number 

2854 
2864 
2896 

2955 
2966 
2997 

4860 
4890 

4956 
4959 
4964 
4967 
4997 
5066 
5097 

Range, 
Cycles 

48-52 
58-G2 

380-420 

45-55 
57.5-62.5 
380-420 

59·61 
390-410 

47.5-52_5 
48-52 
58-62 
58-62 
55-65 

380-420 
55-65 

380-420 

Number 
of Reeds 

9 
9 
9 

11 
11 
11 

21 
21 

11 
10 
9 

11 
11 
21 
21 

Interval 
Between Reeds, Type of Sealed 

Cycles Case 

0.5 1 Yz'" Metal Yes 
0.5 1 Yz'" Metal Yes 
5.0 I Yz'" Metal Yes 

1.0 2!1,' Metal Yes 
0.5 Z!I,' Metal Yes 
4.0 2!1,' Metal Yes 

0.1 3Y2" Metal Yes 
0.1 3Yz'" Metal Yes 

0.5 3!h" PlastiC No 
1.0 3YzII' PlastiC No 
0.5 3Y211' Plastic No 
1.0 3Y.!1I' Plastic No 
4.0 3~" Plastic No 
0_5 31,7" Plastic No 
2.0 3%" PlastiC No 

Accuracy 
% 

0.3 
0.3 
0.3 

0.3 
0.3 
0.3 

0.1 
0.1 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

For standard specs and prices 
write or phone for BULLETIN 32 EEM. 

Voltages 100 to 150 v-D.C. resistance 100 ohms per volt. Instruments 
meet MIL Specifications. Cases meet ASA standard diameter dimensions. 
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LUBRI-TACT® RHEOSTATS 
AND CARBON PILE RHEOSTATS 

Seventy-six standardized ratings available in 
8", 10", 16" and 20" sizes_ A variety of 
special non-inductive, double and graded 
types and Compression Carbon Rheostats 
also available. Write for Bulletin 41-EEM. 

DIELECTRIC TEST SETS 

From 5 to 150 kv, both a-c and d-c_ Excel
lent safety features and output voltage 
regulation. 

For information on all ranges-Request file 
22-EEM. 

The New Look! 
3y," FREQUENCY METER 

Available witl' all 5, 7, 9, 10 and 11 reed 
instruments listed in our Bulletin 32. A 
handsome addition to any modern panel 
at no additional cost. 

CORONA TEST EQUIPMENT 

__ . for measuring corona starting and ex
tinction voltage, apparent corona charge, 
relative corona current. 

. _ . for use in non-destructive or breakdown 
dielectric tests on electrical insulating mate
rials, individual insulation structures and in
sulation of electrical equipment. Write for 
Bulletin 66-EEM_ 

.JAMES G. BIDDLE CO. 
PLYMOUTH MEETING, PA. 19462/ PHONE: 215-646-9200, TELEX. 083-4423 

See YELLOW SECTION for Local Offices, Phones eem! 1969 
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BEEDE • •• value by design 
CONTROL METER RELAYS--------. 

The Beede Control Meter Relay is an in
strument that combines a permanent 

• magnet-moving coil meter with an adjust
able photoelectric sensor, switching circuit 
and output switch. As the indicated variable 
being monitored passes the adjustable set 
point, an output relay is either energized 
or de-energized. Units are available with 
either one or two adjustable set pOints. 
BEEDE has greatly simplified the design of 
the conventional non-contacting meter re
lay, significantly reducing the number of 
parts incorporated in the unit, resulting in 
price savings of up to 50% without a loss 
of quality features. 

FEATURES 
• Optical, non-contacting control-continu

ous indication 
• Wide variety 01 options available lor 

easy, inexpensive customizing 
• Inherently Fail Sale 
• AC or DC power input 
• Directive Drive Set Pointers 
• Bulb Lile in excess 01 10 yrs. 
• Meter movement and dial custom de

signed to your specifications if required 
• Meter permanently Iree 01 static 

influence 
• Attractive modern "Centurion" style case 
• Large easy-to-read dial 

MODELS AVAILABLE 

Complete Package 

Optical Element 
Only 

Separate Control 
Package 

Mounting 

Front of Panel 
Behind Panel 

Front of Panel 
Behind Panel 

Front of Panel 
Behind Panel 

SPECIAL PYROMETER FEATURES 

• Models available Irom 0_300 0 F 
• Electrical ambient temperature compen

sation 
• Thermocouple break protection 
• Internal potentiometer to compensate 

for external lead resistance 
• Deadband externally adjustable 

SPECIFICATIONS 

Accuracy ±2% 
ON-OFF operation or latching with manual 
reset 
Output: SPDT relay for each set point. 

DPDT relays available. Solid State 
Output available 

Standard Deadband is 0.5% max. standard 
Power Requirements 105 to 130 Volts AC. 
Other AC and DC models available 
Ambien,.t Temperature 40° F to 165 0 F is 
standard 

MOVEMENTS 

MAG-BAND TAUT BAND 
0-10 uA DC minimum range 

MAG-B PIVOT AND JEWEL 
0-50 uA DC minimum range 

Size: 4 inch (3" and 6" sizes will soon be 
available) 

Single Set Point 

MR-14-05 
MR-14-06 

MR-14-05-01 
MR-14-06-01 

MR-14-05-02 
M R-14-06-02 

Double Set Point 

MR-24-05 
MR-24-06 

MR-24-05-01 
MR-24-06-01 

M R-24-05-02 
M R-24-06-02 

PANEL METERS----------------------------------------
DESIGNER LINE 

, , 
1,1 i 

TRADITIONAL LINE 

Models available: 
Front-aI-Panel 
3" square 
4" rectangular 
and 2=¥4" dia. 

A wide variety of standard Beede Panel 
Meter Case styles is available, featuring the 
new "Centurion" line. A number of stan
dard Beede meter movements, available in 
a complete range of sensitivities and elec
trical characteristics, are used to meet spe
cilic electrical requirements. BEEDE also 
installs meter movements in special cus
tomer cases or supplies meter movements 
separately for customer installation. -• Models available: 

Front-aI-Panel 
Behind-the-Panel 
2", 3", 4", 6" case, 
AC and DC 

3Y2" dia. round cases 
AC and DC 

METER MOVEMENTS 
MAG-BAND TAUT BAND ... Sell-shielded, 
high-torque, excellent balance and no drift. 
Maximum sensitivities: 0-5 uA DC; 0-5 MV 
DC ± 1 % or ± 2% accuracy. 

MAG-B ... Rugged. high-torque, self
shielded pivot and jewel movement. Maxi
mum sensitivities: 0-50 uA DC; 0-20 MV DC 
± 1 % or ± 2 % accuracy. 

250 0 MOVEMENT - A line tracking, sturdy. 
self-shielded 250 0 movement. 

ALSO ... external magnet, AC repulsion 
and miniature core magnet movements. 

CENTURION LINE 

PANORAMA LINE 

Models available: 
Front-aI-Panel 
3", 4", 7" case 
AC and DC 

CLEAR FRONT LINE 

Models available: 
3", 6" diameter 
AC and DC 

EDGEWISE 

Models available: 
Ii .1:1 Models available: 

2Y," by sis" panel 
opening by 3"deep 
AC and DC 

Front-aI-Panel 
1",2",3",4" case 
AC and DC 

For turlher intormation wrile tor catalogs: MR-2 Meter Relay and PM-2 Panel MeIers 

/ BUY VALUE/BUY BEEDE 

BEEDE ELECTRICAL INSTRUMENT CO., INC. 
/ Penacook, New Hampshire 03301 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1341 



SECTION 2900 'WldIM. 
50-OHM 
COAXIAL BIRD RF POWER 

QUALITY INSTRUMENTS 
TO MEASURE, TERMINATE, ATTENUATE & FILTER 

THRULlNE® RF DIRECTIONAL WATTMETERS 
Insertion instruments for measuring and monitoring incident and reflected 
power in coaxial transmission lines with ± 5% of full scale accuracy. Insertion 
VSWR is less than 1.05. Net power under any load condition is the difference 

between incident and reflected power readings, which 
also yield load VSWR from a nomograph. 

4311 THRULINE Peak and CW Wattmeter also meas-
ures power of pulsed RF systems such 
as air navigational aids, telemetry, radar, 
etc. from 0.4 microsecond pulse width 
(± 8% accuracy). 

Models 4111·12·13 are new palm· 
sized CW Wattmeters with one 
forward and one reflected power 
scale for servicing transmitters in 
the 2·30 MHzor25·175 MHzfre· 
quency raoge. 

Line Sections with single or double element sockets for all THRULI NE Wattmeters, 
as well as 7'a" diameter instruments available. 

15kW to 50kW 
TERMALlNE® RF ABSORPTION WATIMETERS 

TERMALlNE® 
RF COAXIAL LOAD RESISTORS 
For accurate, non-radiating termination of 50-ohm RF 
coaxial transmission lines are designed for use in 
permanent installations, development testing and trou
ble shooting of transmitters, intermediate components, 
power tubes, and accessories. 

TENULlNE®lpOWER ATTENUATORS 

In addition to terminating a 50-ohm system, deliver an 
output signal 30 dB below the input, for RFI measure· 
ments, for extending the range of low-power wattmeters, 
for isolation of system components, etc. 

Are direct reading instruments for absorbing and measuring 
RF power in 50-ohm coaxial line systems through the fre
quencies of 2 to 1000 MHz. The load section of the TERMA
LINE Wattmeter serves as a dummy load. The indicating 
meter is calibrated to read RF power directly in watts with 
±5% of full scale accuracy. TERMALINE Wattmeters are 
available from milliwatts to kilowatts. 

COAXIAL RF FILTERS 
Custom engineered or field-proven designs. High rejection 
attenuation filters available with Low-pass cut-off from 16 to 
2700 MHz (about fifty designs at 400 MHz), Hi-pass cut-off 
frequencies from 30 to 1000 MHz, Band-pass as narrow as 
5% of center frequency. Sizes from 1f2 cubic inches, with 
subminiature connectors, to 3%" line! 

BIRD ELECTRONIC CORPORATION San Francisco. Cal.: Bird Electronic Ph: (415) 568·1110 Altamonte Springs, Fla.: 703 Beverly Ph: (305) 831·1530 
Inglewood, Cal.: 5005 W. Century Blvd. Ph: (213) 674·1446 lititz, Pa.: P.O. Box 169 Ph: (717) 626·8518 
Waltham, Mass.: 235 Bear Hill Road Ph: (617) 899·4162 Palatine, III.: 234 N. Northwest Hiway Ph: (312) 359·0300 

30303 Aurora Road/Cleveland (Solon), Ohio 44139/Phone: 216-248-1200/TWX: 216-248-6458/Cable:BIRDELEC 

1342 see YELLOW SECTION for Local Offices, Phones eem/1969 
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TERMALlNE® 
RF ABSORPTION 
WATTMETERS 

2W 

60W 

80W 

80W 

150W 25·1000MHz·· 

500W 

1000W 

1200W 

2500W 

Power Scales 
Available 

25, 50, 100, 250, 
500, 1000 milliwatts, 

2 watts 
Duol range: 
0-15/0-60W 
Dual range: 
0-20/0-80W 

Choice of two 
compatible scales 

(eg., 1-5W, 5-25W, 
2-20W) 

Four range: 
0·5/0-15/0-50/0-150W 

Triple range: 
0-25/0-100/0-500W 

O·loooW 
Triple range: 

0·120/0-6oo/0-1200W 

Triple range: 
0-100/0-5OO/0-25OOW 

BNC/F 

N/F 

N/F 

N/F 

N/F 

QC(1) 

QC(l) 

QOl) 

'Special calibration 500·1000 MHz available at time of order. 
"25·500 MHz ±50/0, 500·1000 MHz ±100/0 Accuracy. 

U.S. 
Price 

$115 

175 

175 

220 

6154 265 

67 350 

694 365 

6835 485 

$390 

TERMALlNE® 
RF COAXIAL 
LOAD RESISTORS 

TENULlNE® 
POWER 
ATTENUATORS 

Max. Freq. Max. Connector U.S. 
Power Range VSWR Input Model Price 

AIR-COOLED 

2W 0-4GHz 1.1 N/M or F 8011 or 10 $ 20 
5W 0-4GHz 1.2 N/M or F 80 25 
5W 0-4GHz 1.2 M or F, C, BNC, TNC 80 30 

lOW 0-4GHz 1.2 N/M or F 8053 or 52 30 
20W 0-3.5GHz 1.3 N/F 80A 30 
25W 0-3.5GHz 1.25 QC(3) 8080 40 
50W 0-4GHz 1.2 QC(1) 8130 49 
80W 0-4GHz 1.2 N/F 81B 65 

~IOOW 0-2.5GHz 1.2 QC(3) 8160 125 

~ 150W 0-4GHz 1.2 QC(l) 8135 75 
225W 0-2.5GHz 1.2 QC(3) 8161 157 
500W 0-2.5GHz 1.25 QC(l) 8201 165 
600W 0-3GHz 1.25 QC(1) 8401 175 

1000W 0-2GHz 1.25 QC(2) 8251 365 
1000W 0·2.5GHz 1.25 QC(2) 8833*' 365 
2500W 0-2GHz 1.25 QC(2) 8890" 425 
2SOOW 0·2GHz 1.25 31/8" EIA Flanged 8891" 450 
2500W 0-2GHz 1.25 1%" EIA Flanged 8892" 435 

WATER-COOLED 

loooW 0·3.5GHz 1.25 Mor F, M,C 8710/11 $200 

B2500W 

0-2.5GHz 1.25 QC(2) 8230 180 
5kW 0-2GHz 1.2 1%" EIA Flanged 8720 325 

10kW 0-1.4GHz 1.15 31/8" & 1%" EIA Fl. 8732/6 Inquire 

~ 15kW 0-500MHz 

~ 1.1 { 
31/8" (Adapters to 1%" See note 

25kW 0-500MHz 
on 

'50kW 0-500MHz 
and 61/8" available) below request 

Six models of 15, 25, and SOkW Load Resistors are available with 
50-ohm EIA or 51.5·ohm Unflanged Input Connectors. Write for details. 

30 dB ATTENUATORS (AIR COOLED) 

f sow 0-500MHz 1.1 QC( 1) in. (1) out 8321 $125 
200W 0-500MHz 1.1 QC(l) in. (1) out 8322 225 
500W 0-500MHz 1.1 QC(l) in. (1) out 8325 400 

~~OOOW 0-500MHz 1.1 QCC2) in. (1) out 8327*' 475 
2000W 0-5OOMHz 1.1 QCC2) in. (1). out 8329" 600 

"Overtemperalure Thermoswitch available. 

'Witilffid SECTION 2900 

THRUlINE® 
RF DIRECTIONAL 
WATTMETERS 

Order one or more Elements with 
yo~r Thruline Wattmeter to suit 
your frequency and power ranges. 

Thruline P'lug:in Elements 
Model Connectors Frequency (MHz) Power Ranges (watts) 

43 QC(1) 

2-30 50, 100, 250, 500, 

~ 
1000, 2500, 5000 

25-60, 50-125 5,10,25,50,100, 100·250, 200-500, 250,500,1000 400·1000 

~/' 60-80, 80-95, 95-125 

~ 
110-160, 150-250, 1 watt 

~ 
200-300, 275-450, 
425-850, 800-950 
60-80, 80-95, 95-150, 
150-250, 200-300, 2.5 watts 
250-450, 400-850, 
800-950 
950-1260, 1100-1800, 
1700-2200, 2200-2300 1,2.5,5,10,25 

4311 QC(l) Description on opposite page. 

For Peak and CW Power use Elements listed above, 
or select from Peak Power Elements below. 

25-60,50-125,100-250, 
200-500,400-1000 

2.5kW,5kW,IGkW 

950-1260 50, 100, 250, 500, 
1000, 2.5kW, 5kW 

CowhIde Carryong Case Model CC·1 $17.50 

Thrulin. 
Model Connectors 

4712 I%"EIA 
Flanged 

460 3'18" EIA 
Flanged 

4902 61/8" EIA 
Flanged 

Freq. 
Range 

25-175MHz 
2-30MHz 
2-30MHz 

450-470MHz 

Power Scales 

150/15W 
2OO/20W 

1 00011 OOW 
50/5W 

Plug·in Elements 
Frequency (MHz) Power R. nges (ki lowatts) 

2-30 1,2.5,5,10,25 
25-60, 50-125 .25, .50, I, 2.5, 5, 10 
.1-.25, .2·.5, .4-I.GHz .25, .50, 1,2.5,5 

2-30 5,10,25,50, 100 
25-60, 50-125, 100-250, 1,2.5,5,10,25 
200-500 400- I 000 

2-30 25,50, 100,250 
25-60, 50·125 
100-250, 200-500, 

2.5, 5, 10,25,50 

400·1000 

U.S. 
Price 

$95 

$30 
each 

$50 
each 

$75 
each 

$575 

$75 
each 

U.S. 
Price 

$93 
93 
93 
93 

U.S. 
Price 

$206 

$ 50 
each 

$235 

$ 50 
each 

$600 

$ 50 
each 

QC-TYPE CONNECTORS (Quick Change) 
Adaptable to particular TERMALlNE, THRULlNE,and TENULINE 
units, these connectors may be quickly changed in the field. 
Connector types available are: Female or male BNC, TNC, N, C, 
SC, HN, LC, UHF, LT, Ys" and 1%" EIA Flanged. 

Normally supplied: (1) Female N, (2) Female LC, (3) Male N 

Prices in effect April 15, 1968 and are subject to change without notice 
before the next edition EEM. Please request a firm quotation at time of 
order. F.O.B. Cleveland, Ohio. 

OTHER BIRD INSTRUMENTS 
THRULlNE® RF DIRECTIONAL POWER SENSORS 

BIRD WATTCHER® RF POWER MONITOR/ALARM 

TERMALlNE® CALORIMETERS 

SENTRILlNE®, FILTER-COUPLERS 

COAXWITCH® COAXIAL SELECTOR SWITCHES 

BIRD ELECTRONIC CORPORATION 
30303 Aurora Road/Cleveland (Solon), Ohio 44139/Phone: 216-248-1200/TWX: 216-248-6458 Cable,: B!RDELEC 

eem/1969 See YELLOW SECTION for Local Offices" Phones 1343 
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HALL EFFECT GAUSSMETERS 
In addition to the three popular high performance 
models of the Hall Effect Gaussmeters shown ·below 
Bell offers many other models; including direct read
out of ac fields; digital readout, analog output; gen
eral purpose for measuring dc fields to 30 kG and 
others. Write for details on full line. 

PROBE 
Wide variety of 
both transverse 
and axial probes 
allailable. 

*T-6011 
($120.00) 

SELF-CALIBRATED-Model 610 

INCREMENTAL-Model 640 
Above: A new precalibration technique allows 
direct interchangeability of probes without re
calibration. With built-in calibration accuracy 
of ±0.3%, instrument accuracy is ±1.0% to 
30 kG (3 tesla) and ±0.5% to 10 kG (1 tesla) 
when used with high-linearity probes. Con
trolled feedback permits incremental operation 
up to 30 kG. 1000X scale expansion with auto
matic and true zero center meter readout per
mits direct measurement of small incremental 
variations in both a positive and negative 
direction. 

PRECALIBRATED- Model 620 
Above: The instrument offers twelve (12) ranges 
non-overlapping from 0.1 gauss (10-' tesla) FS 
to 30 kG (3 tesla) FS. With High Field Probe, 
100 kG measurements possible. Both dc and ac 
fields are indicated directly on the panel meter. 
Ac fields up to 400 Hz are read out (indepen' 
dent of dc fields) as an RMS value for sine 
wave fields. 

Below: Instrument accuracy is ±1.5% FS to 
10 kG and 2.5% FS to 30 kG when using the 
appropriately selected standard probe. A new 
calibration technique allows interchangeability 
of probes with simple built-in recalibration 
feature. 

INDUSTRIAL MAGNET PROCESSING EQUIPMENT 

Model 460-Magnet Processing Sy'stem. 
Automatic Magnetizing and Stabilizing. 
Saturate Level Test. Stabilized Level 
Test. Go-No Go Light I ndicators. Cycle 
Time 5 Seconds. 

Model MRA-l00 

Model CS-604O Magnetizer
Solid State Construction. 
Rapid Recycle Rate. 450-900 
Watt Seconds. Positive Energy 
Level Control. Magnets up to 
5lbs. 

$1125.00 

Model HU-1051-Narrow banded 
Gaussmeter. Continuously mea
sure dc component of magnet 
in presence of the large ac pull 
back. 

Model HU-7048 Stabilizer 
Control-Automatic Stabi
lizing to Preset Level. 

F. W. Bell, Inc. can fill your permanent magnet processing 
requirements including magnetizers, stabilizers, magnetic 
field measurements and all associated fixtures and han
dling equipment. 

NONDESTRUCTIVE TESTING INSTRUMENTS 
The Model MRA-IOO Portable Eddy Current 
Tester, with five separate frequencies, pro
vides a wide variety of nondestructive test
ing applications. The high resolution Hall 
probe supplied, which is independent of 
frequencies, allows excellent resolution of 
small surface and sub-surface anomalies or 
defects to satisfy most testing needs. Cali
brated, absolute, air null, work null and 
expanded modes of operation are possible. 

Blank meter scales are provided and can 
be calibrated by the user as needed. A set 
of test samples, and instructions, is sup
plied to direct the user to the optimum test 
configuration for a given application. 

Many other model Magnetic Reaction Ana· 
Iyzers offered in the Bell Line are suited for 
a wide variety of nondestructive testing ap
plications. Write for details, specifications. 

'Probes: A wide variety of standard and special probes 
is available. 
Write for a complete catalog or assistance with 
your application. 

Prices and specifications are 
subject to change without notice. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 



Boonton Electronics Corporation, engaged exclusively in developing 
and producing precision electronic,laboratory instrumentation and high 
speed automated production testing equipment. is represented world
wide by skilled independent sales engineering representatives, who are 
thoroughly qualified to offer guidance and consultation on your elec
tronic instrumentation problems. Check the yellow pages of this direc
tory under Boonton Electronics for our representative in your area. 

IMPEDANCE INSTRUMENTATION 

Model 33A/1 
RF Admittance Bridge 
Measures 2-terminal shunt capacitance and conduc
tance at high frequencies. Specified capacitance resolu
tion obtains with 10 times lower test level than earlier 
Model 33A with accuracy improved to ± 0.5%. Induc
tance, resistance, dissipation factor, and Q may readily 
be determined. Internal and external de bias. Major appli
cations in diode, transistor. and Ie measurements. 
Capacitance Measurement: 0 to 150 pF from 1 MHz 
to 50 MHz; to 30 pF at 100 MHz; accuracy,± 0.5%; 
resolution, 0,02 pF 
Conductance Measurement: 0 to 25,000 ",mhos; 
accuracy, ±2%; resolution, 0.5 ,umho 
Test Signal: 7 internally supplied crystal controlled 
Irequencies 01 1, 5, 10, 20, 30, 50, and 100 MHz; level 
continuously adjustable from 0.1 V down to as low as 
1 mV 
DC Bias: InternaJ, continuously adjustable from'-6 to 
+ 100 V; external, to ±250 V 
Price: $2750.00 

Model 33B/1 
Ultra High Conductance 
Resolution 
R F Admittance Bridge 
'Conductance range, 0 to 5000 ",mhos with resolution of 
0.1 ~mho. Otherwise similar to Model 33A/1 
Price: $3300.00 

Model 33C/1 
Ultra High Capacitance Resolution 
RF Admittance Bridge 
Capacitance range, 0 to 15 pF with resolution 010.002 
pF; basic accuracy ± 1%. Otherwise similar to ,Model 
33A/1 
Price: $2950.00' 

Model 33D/1 
Ultra High Capacitance and 
Conductance Resolution 
RF Admittance Bridge 
Capacitance range 0 to 15 pF with resolution of 0.002 pF. 
Conductance range 0 to 5000 ~mhos with resolution of 
0.1 ~mho. Basic accuracy ± 1. %. Otherwise similar to 
Model 33A/l. Price: $3,500.00. 
Capacitance Range Extensions 
Accessories available for measuring higher values of 
capacitance at frequencies up to 30 M Hz for Model 33A/1 
and to 20 MHz lor Model 33B/1 

Model35A 
Q Bridge-100 KHz to 50 .MHz 
Dramatically new, non-resonant 3-terminal bridge. Pro
vides direct reading measurements of capacitance up to 
large values and Q over wide ranges with continuously 
adjustable test frequency. low test signal levels. No 
external work coils. Internal or external dc bias. 
Capacitance Measurement: 20 to 1,000 pF (100 
KHz to 50 MHz); 2 to 10,000 pF (100 KHz to 10 MHz); 
indirectly 0.005 to 20 pF; basic accuracy, 0.5% 
a Measurement: 5 to 10,000; basic accuracy, 5% for 
Q's up to 1 00, (10 + Q/500)%lor Q'81 00 to 10,000 
Tes~ Signal: Frequency continuously adjustable from 
100 KHz to 50 MHz; levels <50 mY; continuously 
adjustable 
Dual External DC Bias: HI to GND and/or LOto GND; 
differential ±200V 
Internal DC Bias: HI to LO; 0 to 150V 
Price: $3,000.00 
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Model71A 

Capacitance/ 
Inductance 
Meter-
1MHz 

Quick, convenient, direct reading, 3-terminal measure
ments of capacitance or 2-terminal measurements of 
inductance. Internally supplied 1 MHz test Signal. Oper
ates with low test signal level. permitting semi-conductor 
tests. linear meter scales. Provision for dc bias. linear de 
output proportional to capacitance or inductance reading 
for display on dvm, x-y plotter, for data logging, or, with 
suitable voltage comparator, for go/no go testing. 
'Capacitance Measurement: Oto 1000 pF in 7 ranges; 
accuracy, ± 1 %; resolution, 0.01 pF 
Inductance Measurement: Oto 1000.uH in 7 ranges: 
accuracy, ± 1 %; resolution 0.01 ",H 
Test Signal: Frequency 1 MHz; level, 15 mV rms for 
capacitance measurements. < 1 mV for inductance 
measurements 
Q Range: Specified accuracies apply for test specimens 
having Q's of 3 or more; lower with readjustment 
DC Bias: Externally supplied up to ±200 V 
DC Analog Output: Oto 1 00 mVor300 mVls depend
ing on range numerics; also> 1 V fs for loads> 10M 0; 
linearity, 0.1 % of reading; response time, 10 ms 
Price: $950.00; raCk-mounting version with built-in 
standard, Model 71 AR, $1025.00 

Model 71CR 
Capacitance/Inductance Meter-
100 KHz 
Quick, convenient, direct reading, 3-terminal measure
ments of capacitance or 2-terminal measurements of in
ductance. Internally supplied 100 KHz test signal. Op
erates with low test signal level, permitting semi-conduc
tor tests. Linear meter scales. Provision for de bias. Linear 
dc output proportional to capacitance or inductance 
reading for display on dvm, x-y plotter, for data logging, 
or with suitable voltage comparator, for go /no go testing. 
Capacitance Measurement: 0 to .01 ~F in 7 ranges; 
accuracy ± 1 %; resolution, 0.1 pF 
Inductance Measurement: ° to 10 mH in 7 ranges; 
accuracy ± 1 %; resolution 0.1 ~H 
Test Signal: Frequency, 100 KHz; level, 15 mV for 
capacitance measurements, <1 mV for inductance 
measurements 
a Range: Specified accuracies apply for test specimens 
having Q's of 3 or more; lower with readjustment 
DC Bias: Externally supplied up to ±200V 
DC Analog Output: 0 to 100 mV or 300 mV Is depend
ing on range numerics; also >1 V fs for loads> 10M n; 
linearity, 0.1 % of reading; response time, 10 ms 
Price: rack-mounting with built-in standard, Model 
71 CR, $1100.00 

Model700A 
Digital Capacitance/Inductance 
Meter-1 MHz 
Continuous digital readout of 3-terminal capacitance or 
2-terminal inductance at 1 MHz. Provisions for remote 
capacitance measurements and de bias of capacitance 
specimen. Internal capacitance standard for both high Q 
and low Q (Q ~3) calibration check. BCD output 1, 2, 
4,8 coded sequence. 
Capacitance Measurement: 0 to 1000 pF in 3 ranges; 
lowest range, 10 pF, fs: 4 digit resolution and over-range 
(5th digit) ; basic accuracy,,± 0.5% 
Inductance Measurement: 0 to 100.uH in 3 ranges; 
lowest range, 1 ~H, fs; 4 digit resolution and over-range 
(5th digit); basic accuracy, ±1 % 
Test Signal: 1 M Hz, crystal controlled; level, 15 mV lor 
capacitance, <1 mV for, Inductance 
Q Range: Specified accuracy applies for Q's down to 3; 
lower with readjustment 
DC 6ias: Monitored internal and external; 
± 100V internal ± 200Vexternal 
Response Time: 333 ms 
Price: $2,500.0Q 

Model74D 
Capacitance Bridge-100 KHz 
Precision measurements of capacitance and conductance 
over very broad ranges at 100 KHz. Excellent stability 

I with negligible warm-up crift. Test signal level adjustable 
to low values for semiconductor testing. 3-terminal ar
rangement permits use of remote test jig without errors 
owing to cable capacitance to ground. 2-terminal opera
tion also provided. "Linear" mode for limit operation 
permits go/no go testing. Provision .for differential or 
comparison measurements. Balancing simple and con
venient, with no false or sliding nulls. All zeroing controls 
vernier driven. Internally supplied or external de bias. 
Capacitance Measurement: 0 to 110,000 pF; ac
curacy, ±0.1 %; resolution, 0.0002pF 
Conductance Measurement: 0 to 1000 ",mhos; ac
curacy, ±5%; resolution, 0.001 I'mho 
·'est Signal: Internally supplied, 100 KHz; level con
tinuously adjustable Irom 1 mV to 4 V 
DC Bias: Internal, -6 V to +100 V; External, up to 
±400V 
Price: $1600.00 

Model75C 
Capacitance Bridge-
5 KHz to 500 KHz 
Versatile 3-terminal bridge with adjustable-test frequency. 
Permits determination of effects of frequency upon test. 
Includes built-in dc bias supply. Convenient operation; 
eliminating false and sliding nulls. Completely self
contained including bridge circuit, tunable. oscillator 
and detector. 
Capacitance Measurement: 0 to 1000 pF; accuracy, 
±0.25%; resolution, 0.0002 pF 
Conductance Measurement: 0 to 1000 .umhos; ac
curacy, ±5%; resolution, 0.001 ",mho 
Test Signal: Internally supplied; continuously adjust
able in frequency from 5 KHz to 500 KHz; level adjustable 
Irom 1 mV to 3 V 
DC Bias: Internal only; continuously adjustable from 
-SVto +110V 
Price: $2300.00 

Model75D 
Capacitance Bridge-1 MHz 
This new bridge replaces 75A and 758 series. Provides 
3-terminalmeasurements ofcapacitance;and,conductance 
allowing remote connection without errors due to stray 
capacitance to ground. Makes 2-terminal measurements 
using Ground Plane,Adaptersupplied.lnductance is read 
by conversion from eQuivalent capacitance measurement. 
The detector is needle sharp yet shows balance direction 
from the most extreme off-range setting and an addi
tional differential detector mode allows capacitance or 
inductance sorting of components. Internal and external 
dc bias. 
Capacitance Measurement: 0 to 1000 pF; accuracy, 
±0.25%; resolution, 0.00005 pF with phase sensitive 
detector; 0.0005 pF with amplitude sensitive detector 
Conductance Measurement: ~to 1000 ,umhos; ac
curacy, ±5%; resolution, 0.01 ",mho 
Inductance Measurement: 25 ",H to 00; basic Cilc
curacy, ±0.2S% 
Test Signal: 1 MHz, crystal controlled; level adjustable 
from 1 mV to 300 mV 
Dual External DC Bias: HI to GND and/orLO toGND; 
differential ±400 V, max. 
Internal DC Bias: HI to LO ;-6 Vto +150V 
Price: $1800.00 
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INSTRUMENTATION (cont.) 

Model63H 

Models 
63H,63L 
and 63M 
Inductance Bridges 

• 

Direct reading measurements of inductance and series 
resistance. Convenient operation, eliminating false 
balance and sliding nulls. Exceptional stability. Com
pletely self-contained, with bridge circuit, oscillator, 
detector, and null indicator in single, compact bench 
cabinet. Particularly useful for quality assurance or 
production tests, as well as for laboratory studies. 
Model63H 
Inductance Measurement: 0 to 110 mH; accuracy, 
±O.25%; resolution, 0.0002 ,u.H 
Series Resistance Measurement: 0 to 11,000 n; 
accuracy, ±3%; resolution, 0.0002 (2 

Test Signal: Internal oscillator-detector continuously 
adjustable from 5 KHz to 500 KHz; max. open-circuit 
level, 3 V 

Model63L 
Inductance Measurement: 0 to 11 H; accuracy, 
± 0.25%:_ resolution,O,02 pH 
Series Resistance Measurement: 0 to 110,000 1); 

accuracy, ±3%; resolution. 0.005 {2 

Test Signal: Internal oscillator-detector continuously 
adjustable from 400 Hz to 40 KHz max. open-circuit 
level 5.5 V 

Model63M 
Inductance Measurement: 0 to 1.1 H; accuracy, 
±0.25%; resolution, 0.002 "H 
Series Resistance Measurement: 0 to 110,000 0; 
accuracy, ±3%; resolution, 0.002 (2 

Test Signal: Internal oscillator-detector continuOUSly 
adjustable from 1 KHz to 100 KHz; max. open-circuit 
level 5.5 V 
Price: Models 63H and 63M, $2500.00; 
Model 63 L, $2750.00 

Model77B 
Capacitance Limit Bridge-1 MHz 
Automatic. high-speed, dual or single limit tests, or con
ventional manual measurements of capacitance or in
ductance.ln automatic mode, test is insensitive to spec;~ 
men loss. "High:' "Low." or "Go" test decisions indi
cated by front panel lamps as well as by continuity clo
sures for actuation of materials handling equipment. 
Internally ~upplied crystal controlled 1 MHz test signal. 
Operates with low test level. Built-in de bias supply; pro
vision for external bias. 3,-terminal arrangement permits 
remote measurements. 
Capacitance Measurement: Automatic Mode, 0 to 
1000 pF with 0.001 pF resolution; Manual, 0 to 1000 pF 
with 0.0001 pF resolution; basic accuracy ±0.25% 
Inductance Measurement: Manual or Automatic, 25 
j.tH to co ; basic accuracy, ±0.25% 
Conductance Measurement: (Manual only) 0 to 
1000 .umhos; basic accuracy, ±5%; resolution, 0.05 
"mho 
Tolerance limits: Programmable at front panel con
trols from ±0.0005 pF to ±200 pF; basic accuracy, ± 1 % 
of limit setting 
Test Time: Approx. 50 ms 
Test Signal: Internally supplied; 1 MHz, crystal con
trolled; level adjustable from 250 mV to 15 mV for Auto
matic Mode, to 1 mV for Manual 
Decision Output: Green, red, and amber panel lamps 
indicating "Go," "High," and "Low," respectively; con
tinuity contacts available at rear panel in conformance 
with test decisions 
DC Bias: Internal, continuously adjustable from -6 V 
to +150 V; external, to ±400 V 
Price: $2500.00 

Model 77B-51 
Capacitance Limit Bridge -100 KHz 
Essentially similar to Model 77B. Has basic capacitance/ 
inductance accuracy of ±0.1 %. Operates with internally 
-Supplied 100 KHz crystal controlled test signal. Capaci
tance range, automatic or manual, is 0.001 pF to 1000 pF. 
Inductance range, 2.5 mH to co . Otherwise specifications 
are as shown for Model 77B. 
Price: $2500.00 
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RF POWER INSTRUMENTATION 

Model41A 
RF Microwattmeter 
Exceptionally stable microwave power meter providing reliable measurements over a 
70 dB range with one power detector. Use of full wave diode detector overcomes limita
tions of stability, sensitivity,and overload of thermal types. No zero balancing except for 
fractional microwatt measurements. Can be calibrated from low frequency rf source. 
Stable dc output proportional to ../P. 
F.S. Power Range: 0.01 ~W (-50dBm) to 10mW (+10dBm) 
Power Sensitivity: 0.001 ~W (-60dBm) 
Basic Accuracy: ± 0.5 dB 
Drift: Less than 0.001 ~W/hr 
Overload Limit: Input of 300 mW (+25dBm) will not damage power detector. 
Input Connector: Type N, Precision 
Price: 41 A, $600.00; rack-mounting Model 41-AR, $625.00 

Power Detectors 
Model4A Model4B 

Frequency Range: 0.2 MHz to 7 GHz 0.2 MHz to 12.4 GHz 

<1.3 to 3 GHz <1.3 to 3 GHz 
VSWR: :S1.5 to 7 GHz :S1.5 to 11 GHz 

i <1.75·to I12.4 GHz 

Price: $160.00 $250.00 

RF VOLTAGE INSTRUMENTATION 

Sensitive RF Voltmeters 
This series of RF Voltmeters provides reliable, ,reproducible voltage 
measurements from the low radio frequencies to the gigahertz region 
over a wide range of amplitUdes. The versatility of these instruments 
plus their accuracy and convenience of operation have established 
them as standards of performance for the industry. The primary differ
ences among the Models 91DA, 91 H, 91 C, 91 K and 91 L are in
dicated in the specification table below. All five models are char
acterized by low noise, excellent stability, high input impedance and 
low input capacitance. .~d_"-""" 

Model91DA Model91H Model91C Model 91 K Model91L 

Full Scale Voltage Range:* 1 mV to 3 V 1 mV to 3 V 3 mV to 3 V 10 mV to 30 V 1 mVt01 V 

dB Range: 81 dB" 81 dB" 71 dB" 81 dBm 71 dBm 

Voltage Sensitivity: 300 pV 1 mV 1 mV 100 ~V 

Basic Accuracy: 2% 3% 5% 3% 3% 

with 91-23A: 

Model 
91 H 

Frequency Range: 20 KHz to 1.2 GHz 0.5 MHz to 0.2 MHz to 2.5 GHz 
600 MHz with 91-12E: 

20 KHz to 1.2 GHz 

Input Resistance; 
(f<10 MHz) 

100 Kn (at low level) to 1 MO 
(at high level) 

>4 Mn same as 91 H 

with 91-23A: 

VSWR: ~ 1.2 at frequencies below 1.2 G Hz <1.2 at 
-600 MHz 

<;'1.2 below 2.5 G Hz 
with 91-12E: 

Waveform Response: 

Price: 

'to 300 V with Model 91-7C 100:1 Voltage Divider 
... *dBm scale available; order Model nos. with suffix S4 

~1.2 below 1.2 GHz 

Same as 91 H 
except all Same as 91 H 
vo'itages are 10 
times greater 

$550.00 t $680.00 
$675.00tt $805.00tt 

$ 975.00t 
$1,100.00tt 

All instruments except 91 C have DC Analog; Input capacitance of all probes is approx. 2.5 pF 
tlneludes 91-12E RF Probe, 91-13B RF Probe Tip and 91-8B 50 ohm Adapter (also 91-23A with 91 L) 

ttWith complete Accessory Kit, consisting of 91-12 E RF Probe, 91-13 B RF Probe Tip, 
91-6C Unterminated BNC Adapter, 91-7C 100:1 Voltage Divider, 91-8B 50 ohm Adapter, 
91-14A Tee Adapter, 91-15A 50 ohm Termination, all in 91-18A Accessory Storage Box. 

DC VOLTAGE INSTRUMENTATION 

Model56A 
Sensitive DC Null Detector 
Electronic galvanometer providing 
exceptionally high sensitivity and 
high input impedance. Especially 
valuable as indicator in conjunction 
with de bridges. Zero-center scale. 
60 dB scale compression in Hunt 
Mode virtually eliminates range 
switching when measuring speci
mens of unknown value. Provision 
for remote mode switching. Ampli
fier output available at front panel 
terminals. Eitherfloating or grounded 
operation. 
Voltage Sensitivity: 1 "V to 100 Vend scale 
in 8 ranges 
Current Sensitivity: 0.1 pA to 10 j),A, es 
Input Resistance: 10M 0, all ranges 
OperatingModes: Hunt (60 dB meter scale 
compreSSion) ; Calibrate (linear meter scale) 
Amplifier Output Capability: ± 1 mA into 
10000 
Amplifier Gain: -40 to +100 dB 
Price: $495.00 (rack mounted Model 56AR, 
$520.00) 

Model95A 
Sensitive DC 
Microvolt/Picoammeter 
Unusually broad range of de voltage 
and current measurements covered 
in 42 ranges. Front panel range and 
function switching uniquely simple 
and convenient. Zero-center meter. 
Fast response. Exceptionally stable 
amplifier output at front panel. Am
plifier output gain and reference level 
adjustable without interaction with 
meter. Either floating or grounded 
operation for voltage; floating for 
current. 
Voltage Range: 10 "V to 1000 Vend scale; 
Accuracy, ±3%; sensitivity, 1 JJ.V 
Current Range: 1 pA to 1 A es; Accuracy, ±4%; 
sensitivity, 0.1 pA 
Voltmeter Input Resistance: 10 Min, all ranges 
Amplifier Output: ±1 V ~s across 1000 n 
Amplifier Gain: 100,000 max. 
Price: $600.00 (rack mounted Model 95A- R, 
$625.00) 

ROUTE 287 AT SMITH RD., PARSIPPANY, N.J. 07054 • TEL: 201-887-5110 TWX: 710-986-8241 . 
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BOONTON IIII AUTOMATION_D 
~~~~1f\q~~~~ ~~~D~UCTS • 

PRECISION INSTRUMENTATION 
FOR HIGH-SPEED GO/NO-GO AND COMPLEX 
LIMIT TESTING 
A wide selection of modular units for manufacturing test, process control, 
incoming inspection, sorting, batching and data logging. 

Typical system for 
11 category classification 

of ca pacitors 

1348 

Model122D Automatic Resistance Limit Bridge 
High-precision, 4-wire resistance measuring system which performs dual-limit go/no-go resistance tests at verv high rates of 
speed for either production testing or manual operation. Nominal values programmable from 0.1 Il to 100 M Il. Plus and minus 
tolerances individually adjustable from 0 to ±29.9%. Excitation voltage adjustable from 0 to 100 V,dc. Test results indicated 
visually bV front panel lamps and bV continuitv contacts. Negligible drift; no need for recalibration; unattended operation possible 
over extended periods. Test time, 50 milliseconds, minimum,cvcle time adjustable from 2 to 20 tests/second. 
Alternative versions available: Model 122D-S1 with nominal value programmable from 0.01 Il to 10M Il, and tolerance limits 
programmable from 0% to ±9.99% in 0.01 % steps. Model 122D-S2 with nominal value programmable from 0.01 Il to 100 M Il, 
and tolerance limits programmable from 0% to ±9.99% in 0.01 % steps. Accuracy of all units ±0.05% from 10 Il to 10M 0; 
±0.15% above 10M 0 and decreasing below 100 to ±0.5% at 1 .0 0. 

Model122CD Automatic Resistance Limit Bridge 
An integral, highly compact, low-cost rack-mounting automatic 4-wire resistance limit bridge which provides an economical 
approach to high-speed go/no-go testing. Nominal values selectable from 0.1 0 to 10 M Il. Tolerance limits individually pro
grammablefrom Oto ±11%.Svstem accuracv, ±0.05%from 10 0 to 1 M 0; ±0.1% from 1 Mota 10 M Il, and decreasing below 
10 Il to typically ±0.75% at 1.00. Excitation continuous de 50 milliwatt max. dissipation in test resistor. Test speed 50 milli
seconds per 2 limit classification. Test decisions indicated by front panel lamps and by mercury-wetted relav contacts. Negligible 
drift; unattended operation possible over extended periods. Operates in manual and triggered modes. Decisions stored until 
completion of nexltest. Size: 7" x 19" panel; 6%" x 17" x 1 6" chassis. Primary power, 105-125 V, 50/60 Hz, 75 W. 

Model124C Resistance Sorting Bridge 
An automatic, 8-IImit, 4-wire resistance bridge for high speed sorting of resistors into categories or "zones". Provision for up to 10 
category sorting. Decision outputs for Go, through Go, plus "High" and "La" are indicated by front panel lamps as well as being 
issued by continuity contacts. System accuracv ±0.05%. Nominal values programmable from 0.1 !J to 10 M Il with 5-digit 
resolution. Sorting limits individually adjustable from 0 to ±11.1% in 0.01 % steps. Test speed, 25 ms pertest (single limit) ; 150 ms 
per final classification, max. Excitation voltage across test resistor continuously adjustable from 0 to 100 V, dc and is monitored at 
front-panel meter. "Normalized" position of excitation control assures specified system accuracy and limits power dissipation in 
test resistor to 50 mW max. Operates in manual andlriggered modes. Decisions stored until completion of next test. Size: 17" h x 
19%" w x23" d, overall with cabinet. Primary power, 105-125 V, 50/60 Hz, 300 W. 

Test Systems For Axial Leaded Components 
The typical equipment combination illustrated shows a highspeed, axial leaded capacitor sorting system for 11 - category classifica
tion of components into' eight Accept Zones, Capacitance High and Low, plus OF Reject at a 1 KHz test frequency. Parts are sorted 
and binned at a rate of 6,000 to 8,000 pieces per hour. 
Bulk -components are introduced into an integral vibratory bowl, which presents a continuous flow of parts to the hopper of the 
Model 850B Component Feeder. A small reservoir of parts is maintained in tracks and then transported to the test head. The 
electrical tests are performed, and the tested components are collected in the proper bin, ready for stock or further processing. 
Programming of the test equipment consists of merely setting a nominal capacitance value and per cent tolerance limits as bound
aries for the desired Capacitance Accept Zones and the 0 F limit. 
These test systems are designed for high-volume production applications, and a virtually unattended operation is practical. Typ
ically, a half hour reserve of parts may be maintained in the bowl, thus accommodating multiple-station testing by a single operator. 
All test results are displayed visually in the form of colored lamps and are transmitted to the handling equipment in the form of con
tact closures. 
The mechanical portion of these systems has been designed to make changeovers to accommodate various parts sizes as simple 
as possible. Track and transport wheel spacing adjustments and hopper exchange is accomplished in only a few minutes. The 
vibratory bowl accommodates most sizes with only minor baffle adjustments to reject components with badly bent leads. 
The axial lead test systems are modular in construction and many combinations of modules are available to suit particular require
ments. Systems are available for classification of resistors, capaCitors, inductors and other axial leaded components such as diodes 
and varactors. 
The handling system is compatible with the Models 1220. 122CD, 124C, 171 K-C-M and 174K-C-M. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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High-Speed Test Instruments I Systems 

171M 

174M 

Model 12SA Resistance Scanning Bridge 
Primarily intended for final inspection of microcircuit resistor networks. Automatically tests up to 7 resistances 0'1 a 
substrate or other type of multi-resistor assembly in predetermined sequence, providing individual HI/LO/GO decisions 
plus an "Accept" or "Reject" decision for the total circuit at conclusion of test cycle. Number of resistances per scan 
selectable from 1 to 7; additional multiples of 7 can be added by slave units. Nominal resistance values are individually 
selectable from 0.10 to 10 MD with 3 digit resolution. Tolerances for each resistance are individually !)electable from 0 to 
±11.0% with 2 digit resolution. Basic system accuracy, ±0.05%. Results of individual resistance tests and final "Accept" 
or "Reject" deCisions are indicated by panel lamps. Individual and final test results are also available as contact closures 
for actuation of associated materials handling eqUipment or for data logging. Running totals of "Accept" and "Reje,ct" 
decisions are kept by front panel electro-mechanical counters. Test time is 50 mS per resistance; 350 mS per 7 resistor 
scan. Excitation voltage across resistor adjustable at front panel. "Normalized" position of this control guarantees 
specified accuracy and automatically adjusts voltage to limit power dissipation in test resistor to 50 mW. Programming 
c'an be converted from front panel selectors to static o:ard reader by means of add-on Model 52-7A. 

Models 126CD/126A/126B/126CD-SS Resistance Trimming Bridges 
The Model 126CD is an integral rack mounting, 4 wire Resistance Limit Bridge primarily intended'for controlling the 
trimming of thick film resistors. Upon receipt of a start test signal, the bridge first compares the untrimmed resistor to the 
"Minimum Start" value, and if this test is acceptable, the trimming command is issued. When the reSistor reaches the 
"Stop" value, the trim command is removed, and after an adjustable delay to make certain that the adjustment process 
has stopped, a final, double limit inspection is performed with a measurement accuracy of ±0.05%. Each model 126CD 
is an integral measuring system with its own control logic, isolated power supply and input-output connectors, making the 
unit suitable for combination with other units for simultaneous trimming of muttiple resistor networks. Final values are 
programmable to 10M ohms, and final value tolerance limits are independently adjustable from 0 to ±11.1 %. The power 
dissipation in a resistor being trimmed is limited to a maximum of 25 mW. 
The Model 126A is a programmable version of the Model 126CO and may be used to sequentially trim any number of 
resistors with complete flexibility. Programming of minimum start value, stop value, final value and tolerance limits is 
done by means of external 8-C-D contact closures. 
The Model 126B is a special purpose resistance trimming bridge which is intended for the simultaneous processing of 
resistors in closed loop configurations such as bridge circuits and delta networks. This bridge provides precisely regulated 
excitation levels of 0.5 to 1.0VOC. 
The Model 126CD-S5 is a modified model 126CD which incorporates means for use of external standard arm resistors. 
With this feature, a simple form of programming may be attained, "match" trimming may be accomplished and greater 
accuracy may be reached for very low values of resistors. An accessory programming device (Model 126-1A) is available 
for use with this bridge, which provides means for use of 10 plug-in external standards. 

Models 171K, 171C & 171M Capacitance-Inductance Test Systems 
The Models 171K, 171C and 171M are a family of high-speed automatic test systems providing test frequencies of 1KHz, 
100KHz and 1MHz. The systems consists of a universal, main frame, control unit plus one or more measurement modules. 
At 1 KHz, go, high, low tests for capacitance plus an accept-reject test for dissipation factor are performed and at the 
100KHz and 1MHz frequencies, HI/LO/GO inductance tests as well as the basic capacitance tests may be lJlade. Test 
time is 50mS for the combined "C" and "0" decisions, which are presented in the forms of panel lamps and mercury
wetted relay contacts. Six full scales provide measurement ranges of 100pF to 10/LF at 1KHz, 10pF to 10,000pF at 100KHz 
and 1pF to 1000pF at 1MHz. At 1KHz, dissipation factor may be checked over a range of 0.001 to 0.1 and at 100KHz and 
1MHz, inductance may be tested over the respective ranges of 1/LH to 10,000/LH and 0.1/LH to 1000/LH. Several fixed 
excitation levels are 'available at 1KHz, and at 100KHz and 1MHz the excitation level is 15mV for C and less than 1mV 
for L. Interface accessory units are available to provide 0 to 10VDC analog outputs witn sample and hold features for use 
with external DVMs, printers and recorders. A 3-terminal measurement permits remote tests without serious errors due 
to cable capacitance. Panel size is 12V." x 19" for the Model 171K and 14" x 19" for the Models 171C or 171M. 

Models 174K, 174C, 174M Capacitance-Inductance Sorting Systems 
The Models 174K, 174C and 174M are multi-category sorting versions of the Models 171K, 171C, 171M. In lieu of a simple 
High, Low, Go classification for capacitance or inductance, these systems, by virtue of a different control unit, provide (8) 
go categories plus high and low. The Measurement Modules for these systems are identical to their Model 171 counter
parts. Maximum classification time is 125mS and all deciSion outputs are provided in panel lamps as well as mercury
wetted relay contacts. Panel size is 15%" x 19" for the Model 174K and 17V2" x 19" for either the Model 174C or 174M. 

Test Systems For Unleaded Components 
Test systems consist of a bowl fed component handler in combination with one of several pieces of high-speed auto
matic test eqUipment. A typical equipment combination illustrated shows a multilayer ceramic capacitor sorting system 

capable of claSSifying 0.050" x 0.080" pieces into HI/La/GO capaCitance categories and "0" 
Reject at a rate exceeding 10,000 parts per hour. Bulk components are introduced into an in
tegral vibratory bowl which presents a continuous flow of oriented components to a test head. 
The electrical tests are performed subsequent to individual part pick-up and the tested com
ponents are selected in the proper bin ready 10' stock or further processing. Changeover of 
part sizes is accomplished by snap-in tooled components and the system is industrial engi
neered for virtually unattended operation. Many combinations of test equipment and mechanical 
feeder are available to meet specific requirements. Standard systems are available incorporat
ing the models 171K, 171C, 171M, 174K, 174C, 174M, capacitance-inductance testing equipment 
plus several models of resistance testing equipment such as the Model 124C ReSistance Sorting 
Bridge and Model 1220 Resistance Limit Bridge. Complete details are available upon request. 

ENGINEERED AUTOMATION AUTOMATION PRODUCTS 
Model 001-5 Model 171 K 

Write for complete technical data 

1279 ROUTE 46, PARSI PPANY, N.J. 07054 
TEL. 201-335-9550 0 TWX 710-986-8241 

The products listed above are indicative 01 Boonton Electronics capability in the area 01 Automation Products. However, they should not be considered as 
totally inclusive of our line. Many variations of these units are available and we are always interested in knowing of new requirements for automatic test 
instrumentation. For complete technical details on these and other instruments and systems please contact our Sales Engineering Representatives in your 
area (see yellow pages 01 this directory) or the lactory_ 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1349 
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MODEL Nos. 2025. 2035, 2045, 
2060,2080 DC/2026, 2036, 2046, 2061, 
2081 AC-C lear P laslic Slyrene 
Casesl Available with Bezel for 
mounting behind panel (2) 

Mirror dial available. 

MODEL No. 2015 DC/2016R AC 

MODEL No. 685 D.C. Pancake 
Edgewise Meter. 

MODEL Nos. 1025, 1037. 1045, 
1060 DCII026, 1038, 1046, 1061 
A.C./Clear Plaslic Slyrene Case 

MODEL Nos. 582 & 17/3, D.C.'" 
MODEL Nos. 584 and 552, A.C. 

HOYT ELECTRICAL INSTRUMENTS 
BURTON-ROGERS CO./Sales Div., 42 Carleton St., Camb., Mass. 02142 (617) 491-7400 

For Original Equipment and Replacement Applications 

Moving Coil Meters built on d' Arsonval principle using jewel bearings, 
polished steel pivots. 2% accuracy. Alnico magnets. Permanently cor
rect balance assured by HOYT cross-arm balance. High torque to 
weight ratio. Quick response and good damping. Knife-edge or lance 
pointers. 1000 movements standard on most models. Special cases 
available. Inquiries invited on special types. 

MODEL 680 D.C., 681 A.C. 
Dull bakelite finish ~ 

PRICE LIST: PANEL MOUNTING 

Range 

SIZ8, IIh" 

Approx. # 668 
Resist. #2015 

21h" 3¥2" 4V2" 
#2035 #2045, #680 

#2025 #1037 #1045, #683 
#1025 # I7l # 574, #685 
#17/3 # 653 # 641, #673 
# 635 # 582 # 645, #570 
# 649 # 597 # 600, #607 

D.C. MILLIAMMETERS 

6" 8" 

#2060 
#1060 #2080 

0/1 60 $13.85 $13.05 $13.85 $15.35 $18.30 $29.95 
Above prices also apply to 0/3, 0/5, 0/10, 0/15 MA Standard ranges. 

0125 1.7 14.25 13.40 14.25 15.65 18.90 30.50 
Above prices also apply to 0/25, 0/30, 0/50, 0/100, 0/150, 0/200, 

0/300, 0/500 MA Standard ranges. 

D.C. MICROAMMETERS 
0120 3000 23.25 24.15 25.55 
0/50 2000 20.40 19.75 20.40 21.85 
~/100 2000 17.85 17.20 17.85 19.3022.35 33.80 
0/200 1000 15.50 14.70 15.50 16.90 19.95 31.50 
0/500 200 14.70 13.95 14.70 16.10 19.10 30.70 

Zero center microammeters available for most models in 25/0/25,50/0/50, 
100/0/100, 500/0/500 VA. Prices on request. 

D.C. MILLIVOLTMETERS 
0/50 3 13.85 13.05 13.85 15.35 18.30 29.98 

D.C. AMMETERS 
011 0.005 13.85 13.05 13.85 15.35 18.30 29.95 
0/5 0.004 14.30 13.60 14.30 15.75 19.20 30.80 

Above prices for 0/5 amp. range also apply to standard ranges of 0/10, 0/15, 
0/25, 0/30', 0/50' amps on all models (self-contained sbunts). No. 668 
uses external shUnt over 5 amps. See Shunt Table below. 

D.C. VOLTMETERS, 
Oil 1000&LIV. 14.80 14.20 14.80 16.20 19.20 30.80 

Above prices also apply to standard ranges of 0/3, 0/5, 0/10, 0/15, 
0/25,0/30',0/50',0/100,0/150',0/300' volts on all models. 

0/500 2000 [;Lj V. 14.80 15.60 17.05 20.10 31.65 
Above prices also apply to standard ranges at 0/600, 0(750 volts on all models except #668. 

METER MODEL CASE TYPE SCALE lENGTH 
SIZE DC AC PANEL MTG. DC FLANGE 
Ilh" 668 669/R Styrene Sq. 1.800" 1.740" 
Ilh" (2) 2015 2016/R Styrene Sq. 1.800" 1.740" 
2V2" 17/3 552 Bakelite Rd. 2.015" 2.690" 
2\-'2" 1025 1026 Styrene 2.500" 2.87" x 2.59" 
2V2" (2) 2025 2026 Styrene 2.500" 2.81" x 2.37" 
2Y2" 635 636 Bakelite Sq. 2.015" 2.375" 
2\-'2" 649 650 Styrene Sq. 2.480" 2.625" x 2.375" 
2\-'2" 685 686/R Metal Edgewise 2.000" 3" x 1.25" 
3lh" (1) l7/L 560 Metal Rd. Flush 2.480" 3.219" 
3\-'2" 582 584 Bakelite Rd. 2.720" 3.500" 
31/2" 1037 1038 Styrene 3.812" 3.500" 
3\-'2" (2) 2035 2036 Styrene 3.435" 3.50" x 2.97" 
3Y2" 597 598 Bakelite Sq. 2.720" 3.000" 
31/2" 653 654 Styrene Sq. 3.435" 3.375" x 3.125" 
3%" (1) 570 580 Metal Rd. Flush 2.850" 3.750" 
334" 607 610 Bakelite Sq. 2.850" 3.625" x 3.313" 
4l;4" 641 642 Styrene 4.250" 4.500" x 3.844" 
41;2" (1) 574 617 Metal Rd. Flusb 3.875" 4.500" 
4Y2" 600 601 Bakelite Sq. 4.034" 4.500" x 4.000" 
4Y2" 645 646 Styrene Sq. 4.470" 4.625" x 4.188" 
41/2" 647 648 Bakelite Sq. 4.470" 4.500" x 4.188" 
4V2" 680 681 Bakelite Sq. 4.470" 4.652" x 4.188" 
4\-'2" 683 684 Bakelite Sq. 4.470" 4.500" x 4.188" 
4\-'2" 1045 1046, Styrene 4.500" 4.81" 
41;2" (2) 2045 2046 Styrene 4.500" 4.50" x 4.03" 
6" 1060 1061 Styrene 5.375" 6.000" x 4.500" 
6" 2060 2061 Styrene 5.375" 5.72" x 4.49" 
8" 2080 2081/R Styrene 9.125" 7.75" x 6.56" 

STANDARD SWITCHBOARD SHUNTS AND AMMETER RANGES 

63/4"-8V2" 3" x 4" 5" x 4-
ROUND 
PANEL PORTABLE 

METERS METERS 
#583* #602* #578* #515' 

*Prices on request. 

NOTE: 

If "in-between" ranges are re
quired, add $3.70 to price of 
next higher range listed. If 
"zero-center" ranges are re
quired, add $5.80 to price of 
that range. For in-between 
ranges on moving-coil type 
Voltmeter 150 volts and up, 
add $5.80 to next higber range. 

Please specify type of case 
on order from chart above. 

All prices are net - subject 
to change or withdrawal with
out notice. 

(1) Models marked also 
available in surface mounting 
metal case. Unless specified, 
all meters are calibrated on 
non-magnetic panels. If steel 
panels are used, give thickness 
of steel and size of ·,panel hole 
(No extra charge). 

(2) Bezels for bebind panel 
mounting of models 2015, 
2025, 2035, 2045 add /B to 
model no., $30.80 extra. 

"* These ranges carried IN S'l'OGK 
. .. Models #r)82 , 597, and HS3 
only (For non-magnetic panels). 

BODY DIAM. BODY DEPTH 
AC - DC AC - DC 
1.500" 1.000" 
1.500" 1.000" 
2.200" 1.375" 
2.160" 1.120" 
2.160" 1.120" 
2.200" 1.400" 
2.200" 1.125" 
2.375" .900" 
2.500" 1.500" 
2.750" 1.375" 
2.750" 1.125" 
2.750" 1.100" 
2.750" 1.375" 
2.750" 1.125" 
3.000" 1.688" 
2.250" 1.063" 
2.750" 1.125" 
3.750" 1.594" 
2.750" 1.063" 
2.750" 1.125" 
2.750" 1.125" 
2.750" 1.125" 
2.750" 1.125" 
2.750" 1.125" 
2.750" 1.090" 
2.750" 1.100" 
2.750" 1.100" 
3.500" 1.100" 

On High Current Ammeters, add 0/50 millivoltmeter price to external sbunt price below. Shunts include 3 ft. leads. Standard Ammeter 
and Shunt Ranges on types 17/3, 582 and 647 only; otbers listed are special ranges at sligbt extra cost. 

0/25 -$10.45 0/30 -$10.45 0/50 -$ 9.65 0175 -$ 9.65 0/100-$ 9.65 0/150 -$10.45 
0/200-$10.45 0/300-$11 .20 0/500-$16.30 0/600-$19.25 0/800-$25.60 0/1000-$31.45 

1lo,r HOYT ELECTRICAL INSTRUMENT WORKS, INC. 
BURTON-ROGERS COMPANY SALES DIVISION 

SINCE lQ04 
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HOYT ELECTRICAL INSTRUMENTS 
BURTON·ROGERS CO./Sales Div., 42 Carleton St., Camb., Mass. 02142 (617) 491·7400 

Precision Quality and Craftsmanship Since 1904 

AC Meters for 60 cycle Voltage and Current Measurements are repulsion type with air 
damping. Same case styles and sizes match HOYT D.C. meters; see DC-AC Specifications 
Chart on opposite page. 2% accuracy. Choice of pointer available; special shields supplied at 
additional cost. 
VU METERS, with "A" scale, available in #649, #653, #645, and #683 case styles. Prices on request. 
NOTE: A. C. Meters calibrated at any special frequency. Prices on request. 

PRICE LIST: PANEL MOUNTING 
~-----------"--- ----. 

PORTABLE 
~ 

Size: 2'12" 3'12" 4'12" 6" 8" 3" x 4" 5" x 4" 

#684/R, # 684 
#580 # 642 
#610 # 646 
#617 #1046 

Quantity 
Prices 

On 
Request 

#1061 

#562* #517* 
*Prices on request 

Range 
Approx. 
Resist. 

#2026 
#1026 
# 552 
# 636 
# 650 

#2036 
# 560 
#1038 
# 654 
# 584 
# 598 41631 #2046 #2061 #2081/R 

NOTE: Bezels for be
hind panel mounting 
of models 2026 - 2036 
- 2046 - add /B to 
model no. $2.05 extra. 

A.C. MllLlAMMETERS 

0/ 10 2700 $12.60 $13.65 15.35 $18.30 
Prices for ranges: 0/30, 0/50, 0/100, 0/150, 0/200, 0/300, 0/500 MA for all models - same as 0/10 MA. range above 

A.C. AMMETERS 
011 0.271 12.60 13.65 15.35 18.30 

Above prices also apply to all models of standard single ammeter ranges-u! J, 
0/5*, 0/10, 0/15, 0/25, 0/30', 0/50* amps. A.C. Ammeters are self-contained 
to 50 amps. 

For High Current Ranges-See Transformer Section below. 

A.C. VOLTMETERS (Repulsion Type) 
0/25 1476 13.05 13.65 15.35 18.30 

Above prices also apply to all models in standard ranges of 0/30, 0/50, 0/100 volts. 
O/loU· 25,UOO 14.30 15.00 16.65 19.55 
0/300" 50,000 14.30 15.00 16.65 21.00 
0/500 83,300 21.70 23.05 26.15 
0/600" 99,960 21.70 23.05 26.15 

5% RECTIFIER TYPE 
VOLTMETERS 

Available in the follow
ing ranges: 0/5, 0/10, 
0(15, 0/25, 0/30, 0/50, 
0/100, 0/150, 0/300 
volts. 
Above ranges apply to 
models #584-R, #598-R, 
#654-R at $20.65. ea. 
Above ranges apply to 
models #642-R, #646-R, 
#684/R at $22.90 ea. 

, These ranges carried IN STOCK on Models #584, #598 and #684 only (calibrated for non-magnetic panels). 
NOTE: If "in-between" ranges are required, add $3.70 to next higher price as shown above (add $5.50, if above 
150 volts). Standard calibration is for non-magnetic panels. Steel panel calibration at no extra charge if order 
specifies thickness of steel and size of panel hole. Please specify type of meter case. 
DIAL COSTS: Standard range dials only - $1.30 each; special hand drawn single range dials. Prices on 
Request; other custom dials on special order. 

HIGH CURRENT DONUT TYPE TRANSFORMERS (In Stock) 
For prices on HIGH CURRENT AC AMMETERS, add price of ammeter model above to transformer price 
below, plus an additional $4.50 except on model #552, #584 and #684. Transformers have 2 ft. leads and 2 VA 
burden. Other ranges available on request. 

50/5 $11.65 100/5 $11.65 
75/5 11.65 150/5 11.65 

200/5 
300/5 

$11.65 
11.65 

MOVING MAGNET INDICATORS 

500/5 
600/5 

$18.65 
18.65 

Feature long scales, accuracy within 5%. Attractive appearance with 
sturdy movement; round or square cases at low cost. Standard finish 
on metal cases is black. Chrome Plate is available at slight additional 
cost. Many types of mounting arrangements available. 

MODEL 
DC 

640 
640 
693 
793t 

MODEL No. 640, D.C. 740 
2'14" Melal Case 795 

CASE TYPE SCALE LENGTH 
PANEL MTG. DC 

N ar. Metal Rd. 1.400" 
Metal Surface 1.400" 
Metal Sq. 1.400" 
Plastic Sq. 1.715" 
Plastic Rd. 1.715" 
Plastic Sq. 1.715" 

BODY DIA. BODY DEPTH 
FLANGE DC DC 

2.281" 2.000" 1.078" 
2.375" 2_000" 
2.625" 2.000" 0.563" 
2.375" 2.000" 0.500" 
2.375" 2.000" 0.520" 

2.375"x2.81 2.000" 0.520" 

llo~r 
SINCE lQ04 

Price. Subject To Change 

MODEL No. 649, 653, 645 DCI 
650, 654, 646 AC 

Clear Plastic Styrene Cases 

MODEL No. 740 D.C.lndicalor 2%". 

MODEL No. 793 D.C. Shown. 
No. 793-M Iype masked fronl. 
Also 2'12" No. 693 Melal Case. 

MODEL No. 795 D.C. Indicalor. 

MODEL No. 795/8 Die casl 
melal bezel for behind panel 
mounling. Dull black finished. 

D.C. MILLIAMMETERS D,C. AMMETERS D.C. VOLTMETERS 
Approx. #740 

Range Resist. #640 #693 #793t #795 
Approx. #740 Approx. #740 

Range Resist. #640 #693 #793t #795 Range Resist. #640 #693 #793t 
0/1 .1 $2.75 $2.80 $3.25 $3.60 0/1 37 $2.75 0/1 1000 5.15 $5.20 $5.60 $5.90 

0/3 700 3.80 3.95 4.30 4.60 
$2.80 $3.25 Above prices also apply to I/O/I, 3/0/3, Above prices also apply to 0/3, 0/5, 0/5, 5/0/5, 0/10, 10/0/10, 0/15 amp. 0/10, 0/15 volt ranges. 

0/5 480 3.50 3.60 3.95 
0/10 180 3.30 3.40 3.75 
0/15 130 2.80 2.85 3.30 

Prices for 0/25, 0/30, 0/50, 0/100, 0/150, 
0/200, 0/300, 0/500 MA. ranges: 

4.35 
4.10 
3.75 

$2.75 $2.80 $3.25 $3.60 
t or 793-M Masked Front - Specify 

ranges. 
0/25 1375 20/0120 .0015 3.45 3.50 3.85 4.20 

Above prices also apply to 0/25, 0/30, 0/30 1650 
30/0/30 amp. ranges. 0/50 2200 
0/50 .0011 3.75 3.80 4.10 4.50 0/100 20,000 
50/0/50 .001 3.75 3.80 4.10 4.50 01150 30,000 
0/75 .001 4.30 4.40 4.90 5.20 0/300 60,000 
0/100 .001 5.00 5.10 5.50 5.80 

HOYT ELECTRICAL INSTRUMENT WORKS, INC. 
BURTON-ROGERS COMPANY SALES DIVISION 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

3.25 3.30 3.60 
3.25 3.30 3.60 
3.45 3.50 3.85 
3.45 3.50 3.85 
3.50 3.60 3.95 
4.75 4.85 5.20 

#795 

$3.60 

4.05 
4.05 
4.20 
4.20 
4.35 
5.55 
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11l1~1 
ALL - SILICON 
SOLID-STATE 
SERIES 600 

The 600 Series features reliable, all
silicon, solid-state instruments that 
offer direct frequency measurement 
to 20 MHz, with prescaling to 225 
MHz, with heterodyning to 3.3 GHz, 
plus the measurement of period, 
multiple period, average, frequency 
ratio, time interval, and totalizing, 
with both preset functions and port
ability available - all at a minimum 
cost. 

CMC's 600 series are the first counters 
built with all silicon semiconductors for 
higher reliability, superior temperature sta
bility. Maximum frequency ranges of 2.5,15, 
20 and 225 MHz. Simplified design tech
niques and advanced "Mother Board" cir
cuitry reduce components by 10 per cent 
over competitive models. Temperature oper
ation -20 to +65°C standard. -30 to 
+75°C available. All silicon memory (dis
play storage), a standard feature, is not 
subject to slow response and upper tem
perature limitations Df photoconductor 
memory circuits. 

11}: .... ';:j(i·1 
! I i" ...... --''''''=::....-,: :.~. .= 

MODEL 608 $740.00 

Measures frequency and period, determines 
frequency ratio and totalizes. Frequency, 
period and frequency ratio measurement 
ranges: 2 Hz to 15 MHz. Period average 
and multiple ratio: 1, 10 and 100. In-line 
long-life biquinary display. Five decades 
are standard, a sixth is optional. 

MODEL 609 $1195.00 

Measures frequency, period, multiple period 
aver'.!ge, frequency ratio, time interval, and 
totalizes. Frequency measurement range: 
o to 5 MHz. Period: 0 to 1 MHz. Multiple 
period average measurement from 0 to 2,0 
MHz, from 100 to 107 periods in decad'e 
steps. 1 MHz crystal time base; stability 
±2 parts in 107 per month. Six decade in
line biquinary display, automatically posi
tioned decimal point. 
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COUNTERS 

MODEL 614 $1300.00 

Preset Multi-function Counter extends ap
plications to normalizing and multiplication 
by any preselected constant. Gate time 
presets to any interval from 10 jLsec to 
100 seconds. Gate time presets by remote 
selection. Direct displays as mph, rpm, 
ms, per N periods, etc. 614 also measures 
frequency and period and totalizes. Fre
quency range: 2 Hz to 2.5 MHz. Period and 
frequency ratio ranges: 2 Hz to 500 kHz. 
Preset count circuitry operates dependably 
at frequencies through 300 kHz-up to three 
times as fast as other variable gate time 
counters, 100 kHz crystal time base; sta
bility ± 2 parts in 106 per week. Standard 
five decade in-line biquinary display (sixth 
optional) with automaticaily positioned 
decimal point. 
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MODEL 616 $1975.00 

Model 616 provides low-cost direct fre~ 
quency measurement from 10 Hz to 225 
MHz by means of a unique prescaler built 
into the instrument. It can be rack~ 
mounted. All-silicon semiconductor cir
cuitry assures dependable operation over 
wide temperature ranges. 1 MHz crystal 
time base; stability ± 2 parts in 107 per 
month. Seven decade in-line display is 
standard -- eighth decade optional. Stan
dard automatic decimal and display storage. 

MODEL 631 $775.00 

Model 631, turret-type, positive switching 
100 MHz to 1.3 GHz Heterodyne Converter. 

MODEL 633 $300.00 

Model 633, 1 ,usec resolution Time Interval 
Plug-in with range from 1 ,usec to 10 sec. 

MODEL 635 $825.00 

Model 635, continuous tuning, 200 MHz to 
3.3 GHz Heterodyne Converter. 

See YELLOW SECTION for Local Offices, Phones 

SOLID-STATE 
MILITARY 

COUNTERS 

5 -MHz COUNTER 

MODEL 687 $1875.00 

Model 687 is a 5 MHz fully militarized 
counter that measures, frequency, period, 
multiple period average, frequency ratio, 
time interval and totalizes. Meets MIL-E-
16400 including temperature, humidity and 
vibration ,specs. 

100-MHz COUNTER 

MODEL 880 $3750.00 

Model 880 is the f.irst solid-state counter 
full~ militarized to meet Mil Specs. It 
measures frequency. period, multiple period 
average, frequency ratio, frequency ratio 
average, time interval with internal and 
external. clock, and totalizes; scales input 
frequency in decade steps; provides stand
ard .frequency outputs. If you want the 
safety of a counter providing full Mil Specs 
reliability at a price surprisingly close to a 
commercial counter, then check the'se 
specs: 0 to 100 MHz frequency range; os
cillator stability of 1 part in 101 ; meets or 
exceeds ,MIL-E-16400,1 including ,applilcable 
temperature, humidity, vibration, shock, and 
RFI ,specs; built-in time interval measure
ment. Eight decade in-line display. Militar
ized plug-ins available (see below). 

MODEL 884 
555 MHz 
$530.00 

MODEL 885 
3.2 GHz 
$825.00 

PLUG-INS FOR MILITARIZED 880 
Model 884: Heterodyne Converter, turret
type, positive switching, 100 MHz to 555 
MHz acceptance tested to MIL-E-16400, 
MIL-S-901, MIL-I-16910. Model 885: Hetero
dyne Converter, continuous tuning. 200 
MHz to 3.2 GHz. 
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INTEGRATED-CIRCUIT 
200-MHZ SERIES 900 

The Model 901 Universal Counter
Timer is the first to be introduced in 
CMC's completely new series of 
integrated-circuit instruments. The 
Model 901 is also the industry's first, 
true, 200-MHz, universal counter
timer capable of achieving its range 
without prescaling, heterodyning, or 
using plug-ins ... while also offering 
as part of its main-frame capability 
the measurement of frequency, per
iod, multiple period average, time 
interval, ratio, multiple ratio averag
ing, totaliZing, scaling, and the meas
urement of time interval from an 
external standard ... plus a hetero
dyning capability for gigahertz 
operation. 

MODEL 801 $2475 

Gate times are 1 I'sec to 100 seconds in 
decade steps. A speCial feature of the dis
play control is a fast resst of 10 J.lSSC to 
accommodate those requiring maximum 
data gathering abilities. 

Input sensitivity of the 901 is 10mV for 
both A and B· amplifiers. 

the readout has nine decades with auto· 
matically positioned decimal point, large 
readout tube with units symbols, and an 
overflow lamp. 

Printer output in the form of BCD in the 
1·2·4-8 code is a standard feature. 

Remote programming 01 the entire front 
panel controls, 'except ~ trigger levels and 
attenuators. is an optional feature. 

Time Interval mode offers resolution to 10 
nanoseconds. Gate lOUt-put .useful in determi~ 
nation of the amplifier· trigger points in 
the Time Interval mode, 'is a standard fea
ture of the 901. 

Frequency Extender Plug-ins 

MODEL 931 $825 
Tu;ret type, positive switching 100 MHz to 
1.3 GHz Heterodyne Converter. Sensitivity 
is 50 mV across its entire range. 

MODEL 935 $875 
Continuous tuning 100 MHz to 3.3 GHz 
Heterodyne Converter. Sensitivity Is 50 mV 
across Its entire range. 

eem/1969 
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COUNTERS 
ECONOMICAL 
SERIES 700 

The CMC 700 Series combines ver
satility with operational simpliCity 
and features economical, solid-state, 
electronic counters capable of direct 
readings to 100 MHz and heterodyn
ing to 500 MHz ... includes a highly 
accu rate preset counter-controller 
and a counter/plug-in combination 
that can't be matched for perform
ance and price. 

MODEL 727 $1725.00 

UNIV.ERSAL COUNTER·TIMERS 
Model 727 directly measures frequency 
from 0 Hz to 50 MHz, single period from 
1 I'sec to 10' seconds and time interval 
from 0.3 ~sec to 108 sec, multiple period 
multipliers of 1 to 10' in decade steps. 
Oscillator stability ±3 parts in 10' per 
month. Seven decade in·line readout. 
Memory is standard. 

MODEL 738/735 $1650.00 

loo·MHz DIRECT READING FREQUENCY 
METER WITH 500·MHz PLUG·IN 

Frequency from 10 Hz to 100 MHz measured 
directl¥. Seven decade readout. Extends to 
500 MHz in 50·MHz steps with Model 735 
turret·type, positive-switching, heterodyne 
converter provided free with the purchase 
of the basic instrument. 

-
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MODEL 786 $1255.00 

SOLlD·STATE DUAL PRESET 
COUNTER·CONTROLLER 
Absolute accuracy, 10.0 mV sensitivity, 100 
kHz recycling rate. Six decades with count 
capacity to 999,999. "Count" and "Reset" 
contact closures at rear panel for remote" 
operation. 

See YELLOW SECTION for Local. Offices, PhDnes 

1 O-Linel Second 
DIGITAL PRINTER 

HIGH SPEED, NEW LARGE DIGITS, 
SOLlD·STATE DRIVE AND LOGIC 
Fastest; easiest to read, not a modified 
adding machine or calculator. 35 millisec
ond data acquisition. Prints 10 columns at 
10 lines per second. Electrically positioned 
decimal wilhout loss of digit. Left zero 
elimination. New simple electromagnetic 
design eliminates commutators and moving 
contacts. Column suppression on com
mand. Fan·fold or roll paper. Half·rack, 
size. Up·front pushbullon controls. Error 
identifying seven segment printed char
acters. Eight columns are standard. Addi
tional or lesser numbers of columns op
tional. 

MODEL 403 $1375.00 

SOLID·STATE TAPE PERFORATOR 
ADAPTER 
Model 403 couples counters with 1·2·4·8 
BCD output to the Tally Series 420 Paper 
Tape Perforator. Compatible with all CMC 
solid-state counters having standard digital 
printer output plug, and modifiable to ac
cept other manufacturer's equipment. Ac
cessory output allows simultaneous opera
tion of digital printer in parallel with Tally 
420. Up to 6 decades provided (8 optional). 
Accepts 60 characters per second. PUnch 
command -4\1 to -12V pulse, 50 J.lsec 
wide (min.), into 10,000 ohms. 

MODEL 404 $950.00 

IlIlnll~~ 
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$1485.00 

SOLID·STATE GO, NO-GO COMPARATOR 

Model 404 compares a binary coded deci· 
mal number, obtained from printer output 
receptacle of a counter with two selected 
preset numbers in the comparator for go, 
no·go .operation. Provides visual display in 
"HI", "LO", and "IN" limit lights as well 
as contact closure outputs for control pur
poses. Half·rack size· permits dual mount· 
ing. Weighs only 17 Ibs. and uses iust 45 
walls power. Four decade preset standard, 
S optIonal. Remote preselling of limits 
optional 
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PULSE GENERATORS 

CMC's famous line of pulse genera
tors includes both portable and lab
oratory instruments offering repeti
tion rates from 20 Hz to 50 MHz ... 
rise-and-fall rates as fast as 5 nsec 
at 1 O-volt amplitude ... and a uniform 
high level of accuracy and perform
ance. 

MODEL 220 $1225.00 

NEW 50 MHz PULSE GENERATOR 
This new all silicon, solid-state pulse gen
erator adds 50 MHz capability to the fam
ous Rutherford instrument line. Other specs 
include: 50 MHz repetition rate; delay 
from less than 10 nanosec to 10 millisec; 
width from 10 nanosec to 10 millisec; base
line offset variable from ~ 5 volts to +5 
volts; ±10 volt amplitude polarity switched; 
rise and fall time from 5 nanosec to 1 
millisec. 

MODEL B-7B $695.00 
MODEL B·7D $695.00 
MODEL B·7F $825.00 

BASIC PULSE GENERATOR 
8-78 is a general purpose instrument with 
repetition rate to 2 MHz and 50V into 50 
ohms. Variable rise/fall time control. 
8-7D has all specifications of 8·78 and 
simu ItaneOU5 positive and negative output 
pulses; separate and independent rise/fall 
time controls. 
8·7F has all 8-78 features plus: 2 Hz repe
tition rate; separate rise/fall time controls; 
and double pulse output. 

Your local CMC representative will 
demonstrate these products on 
your premises at your conveni
ence. Call him or call CMC direct. 

All prices f.o.b. factory 
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PULSE GENERATORS, TIME DELAY GENERATORS, 
AND TARGET SIMULATORS 

MODEL B·14 $340.00 
MODEL B·15 $390.00 
MODEL B·16 $595.00 

PORTABLE PULSE GENERATORS 
Model 8-14 is a low cost. portable unit 
with repetition rate of 20 Hz to 2 MHz. 
Delay is 0 to 10 msec. Amplitude is 15V 
into 1 k, BV. into 50 ohms. Pulse width of 
60 nsec to 10 msec. Rise/fall time is less 
than 10 nsec fixed. 
8-15 has same rise/fall time. delay. and 
pulse width, Also offers a repetition rate 
of 5 Hz to 5 MHz. 
8-16 offers repetition rate of 20 Hz to 20 
MHz. Variable rise/fali times of less than 5 
nsec to greater than 200 nsec. Pulse width 
15 nsec to 10 msec. Amplitude 10V. Single 
or pulse pair operation. 
Rack mount available for 8-14. -15. -16. 

TIME DELAY 
GENERATORS 

MODEL A·l0 $2215.00 
MODEL A·11 $1070.00 
MODEL A-12 $3120.00 

SOLID-STATE DELAY GENERATORS 
A-10 has time delays 0 to 1 sec in 100 
nsec increments. Accuracy 0,001 % of de
lay. Jitter less than 1 nsec. Amplitude 10V. 
Rise time 15 nsec. 
A-11 has same features as A-10 with ex
ception of amplitude, 6V and rise time 10 
nsec. 
A-12 was designed for fail-safe operation 
in explosives testing or other tests where 
premature triggering might destroy infor
mation. Amplitude, 70V; rise time, 100 
nsec, 

COMPUTER MEASUREMENTS COMPANY 

A Division of Pacific Industries 

See YELLOW SECTION for Local Offices, Phones 

DYNAMIC 
TARGET 
SIMULATOR 

The Model 301 is a truly unique off
the-shelf instrument that aids in the 
design, evaluation, checking, and 
calibration of tracking systems. It 
does this by producing artificial tar
gets which can be easily and accu
rately set to various ranges and 
which can be dynamically moved at 
various velocities and/ or accelera
tions. It features all solid-state digi
tal logic ... Iow jitter, high accuracy, 
high stability ... 1-foot target resolu
tion ... and is available for portability 
or rack mounting. 

_ iJ1' ""'h 
~ ~j>~ '0 " _ ..... - ... --... _ ... --... -

MODEL 301 $6330.00 

DYNAMIC TARGET SIMULATOR 
Model 301 is a moving target simu lator. It 
is applicable to tracking radars, weapons 
control systems, or sonar for calibration, 
production checkout, or operator training. 
The standard Model 301 has a target Range 
from 0 to 1,000,000 feet in one foot incre
ments with 0.1% of setting accuracy. It 
has a target Velocity from 0.0 to 100.000.0 
feet/second in 0.1 foot/second increments 
with 0.005% of setting accuracy. Target 
Acceleration can be set from 0.00 to 
10,000.00 feet/second/second in 0.01 foot/ 
second/second increments with 0.005% of 
setting accuracy. 
Special versions of the Digital Target 
Simulator are available with increased ac
curacies. 301'5 have also been built with 
remote-programming capabilities and rug
gedized to meet MIL specifications. 

12970 Bradley Avenue 
San Fernando, California 91342 
Phone (213) 367-2161 
TWX 910-496-1487 

eem/1969 
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CABLEMASTER 
A compact, versatile unit for rapid and efficient testing of electrical 
cable assemblies, harnesses, connectors, and bulk cable 
• Ease of Operation 

Simplified .operating procedures permit the Model 400-C to be operated 
by non-technical personnel. Controls are conveniently located and are 
arranged to provide efficient operation. Test results are displayed on a 
digital readout to reduce errors. When a fault is located in a cable being 
tested, the test sequence automatically stops and an alarm is sounded 
to alert the operator. Testing can be continued at the operator's 
discretion. 

• Mobile Carrier for Increased Versatility 

The Model 400-C is designed to provide maximum convenience and 
versatility for in-plant or field applications. It is equipped with a mobile 
carrier to permit easy movement to any location. The Unit can also be 
removed from the carrier if desired. 

• Permanent Test Record (Optional) 

The 400-C is available with an optional printer to provide a complete 
and permanent record of each test. The type of test, circuit tested, and 
test results are recorded on a continuous paper tape. Failures are 
printed in red for easy identification. With the printer in operation the 
Cablemaster will not stop when a fault is located, but will record the 
fault and proceed with the test. 

• Insulation Resistance Range From 1 to 5000 Megohms 

The Model 400-C automatically checks each conductor against all 
others to determine insulation resistance under any impressed voltage 
between 20 and 1000 vdc. Use of plug-in resistance standards and 
environmental sealing of critical components eliminates acceptance 
level drift caused by humidity or temperature changes within normal 
operating conditions. Rapid change from one acceptance level to 
another is easily accomplished. 

• Continuity Resistance Range from 0.5 to 59 Ohms - 0.5 to 3 Amperes 

Termination-to-termination continuity on a maximum of 200 simple or 
complex circuits is quickly accomplished in one test setup. Resistance· 
test level is selected with convenient digital switches. 

• Simplified Testing Capability for Multiple Conductors 

A unique programming circuit permits testing of multiple and simple 
circuits mixed in any sequence. No special programming is required 
and setup time is greatly reduced. 

• Dielectric Strength (Hipot) Range From 0 to 3000 Volts AC or DC 

The Model 400-C automatically checks each conductor against all 
others for shorts and leakage. Any test voltage up to 3000 vac or vdc 
can be selected by the operator. The voltage range is continuously 
variable and is monitored on the precision meter provided on the front 
panel. Hipot dwell time can be set for any period up to three minutes. 

Test Capacity, 

Insulation Resistance, 
400 circuits 

Hipot: 400 circuits 

Continuity: 200 circuits 

Test Ranges, 

Insulation Resistance: 
1 to 5000 megohms 

Hipot: 0 to 3000 volts ac or dc 

Continuity: 
Resistance 0.5 to 59 ohms; 
Current 0.5 to 3 amperes 

SPECIFICATIONS 

Dwell Time, 0.5 to 180 se.conds 

Max. Test Rate, 
120 tests per minute 

Input Power, 
110 to 125 volts ac, 50 - 60 cps 

Weight, 130 pounds 
Dimensions (cabinet), 

21 x 13112 x 18112 inches 

Information on special models and multipliers available on request. 

Model 400·C shown with optional console 

Other models include 
new portable units 
and the Model 400-S, 
a new concept in ship
board cable checkout. 

a division of L, ••••••••••••• III. 
Accurate E/ectror,ics Corporation I 

13215 LEADWELL ST., NORTH HOLLYWOOD, CALIFORNIA • 91605 • PHONE (213) 875-0500 
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1-1-i§'-"39-; 0 I V I S ION I 
BOX 623, SAN DIEGO, CALIFORNIA 92112 

PHONE 714-277 -6700 • TWX 910-335-1244 

de voltage standards 

MODB. 365 - DIFFERENJIALDC VOLTAGE, STANDARD -
Al'llultifunctional instrument which can be used as: a 
null indicating,potentiometric, de voltage measuring 
instrument ,,{differenti al voltmeter~;a direct reading tran
sistorized d<; voltmeter,(TVMli.O:f a precision dc, v(jltage 
source (dc voltage stahdilrd). ' The differential voltmeter 
and de voltage standard modes provide 0.001% accuracy 
and voltages from zem to over 11(JO voHs with seven
p I ace preci sian. 

MODEL 355 - 10 PPM DC VOLTAGE STANDARD - Pro
vides accuracy to within 0,001% (including all stability 
vari ations) for 90 days, Three decade ranges supply 
voltages from zero to over 1100 volts with seven-place 
preci sion and an output current to 50 mi II i amperes at 
any voltage setting, Complete isolation and excellent 
guard shielding permit full output voltage with either 
positive or negative terminal grounded, 

MODEL 353 • 20 PPM <DC VOlTAGE STANDARD - Pro
vi des accuracy to wi thin 0.002% {i hcJuding all stabl Ii tv 
variations)fbt6 months. ,Three decade ranges supply 
voltages from zero t(:j ,over 1200 volts withseven~place 
preci sion and an output current to 50 mi II i amperes at 
any voltage setting. NOi.s.eand hurni sl ass than 15M V 
rms Oh the 10V range: Features include: overcut'fent 
protectiorr~ ovarvoltage flrotection .and aU .. so!idstate 
acti va ci rcui try. 

MODEL 351 - 30 PPM DC VOLTAGE STANDARD - A com
pi etel y sol i d-state dc vol tage standard that can be 
operated continuously for 12 months to an accuracy 
within 0.003% (including all stability variations), Out
put voltage, 0 to ± 1111,1110V dc, with a resolution 
as small as 1 MV, Output current to 50 mA at any volt
age setting, A rackmounting kit is included for easy 
and fast conversion from a bench model to a rackmount 
model, FSN4931-913-3062 

MODEL·324M·- DIFFEREN.nALVOl:T AGE CALIBRATOR
Cbl'llbininga.pass1ve flUl1 irtdi.catorwitll the Mocle!324A 
DC Voltage Calibrator creates a system capal1leof 
I1H:ia$o.ri ng unknown VOl tagesbydifferenti a lcompari sons. 
Accuracv is to wtth; hO.O 1%, 100.ppmi over a voltage 
tangeot 0 ~(j ±1 H1.110V. dc. . Output current .. to. 2SmA . 
at any voltagesettlhg, as.a dccalibrator.AsanuH 

. indicator, meter sensi~ivitY.atntJl~ .. lD9jot .is 3Q()ttV/m.f\l .. 

COHU also manufactures programable dc standards, 
wideband and differential dc amplifiers, and precision 
multimeters. Complete catalog of equipment specifica
tions and application notes furnished upon request. 

1356 See YELLOW S£CTION for Local Offices, Phones eem/1969 
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CALIFORNIA INSTRUMENTS 
CORPORATION 

a subsidiary of AIKEN INDUSTRIES, INC. 

behlman 
division 3511 Midway Drive / San Diego, California 92110 /714·224-3241 

the most respected name in AC power 
Precision AC Power Supplies 
AC Power Amplifiers 
Frequency Converters 

INVERTRONS are versa
ti Ie AC power sources 
which supply both stable 
output voltage and output 
frequency independent of 
varying input conditions. 
These units may be used 
to regulate for varying lines 
and loads as well as to pro
vide low-distortion multi
phase power. 

• Power output from 40 VA to 45,000 VA. 

• Fixed and variable plug-in oscillators 
from 45 Hz to 5 KHz. 

• Frequency accuracies of 1 %, 0.5%, 
0.1 % and 0.001 %. 

• Available in 1¢, 2¢, and 3¢ models. 

• Optional input voltages from 117V 1¢ 
to 460V 3¢. 

• Rack or cabinet-type mounting. 

SINGLE PHASE TWO PHASE THREE PHASE 
Model Output (VA) Model Output (VA) Model Output (VA) 

*R161A 160 *2XR161A 320 *R-123A 120 
*R351A 350 *R702A 700 *3XR161A 480 
R751B 750 R1502B 1500 R503A 500 
R1501A 1500 R3002A 3000 R1003A 1000 
C2501A 2500 C5002A 5000 R2253B 2250 
C3501A 3500 C7002A 7000 R4503A 4500 
C5001A 5000 C10002A 10000 C7503A 7500 
C10001A 10000 C20002A 20000 C10003A 10000 
C15001A 15000 C30002A 30000 C15003A 15000 

C30003A 30000 
C45003A 45000 

* 1. ( ) AvaIlable WIth optIonal rnput voltages of 117-208-220-230. 
2. Models R751B, R1502B and R2253B: optional input voltages of 208-220-230-440-460. 
3. Balance of models have optional input voltages of 208-220-230-440-460 3</>. 
4. All "R" designated models may be ordered as cabinet models by replacing the letter "R" with the letter "c." 

INVERTRON Plug-in Oscillators (1 <P, 2<1>, and 3<1» 
TYPE 

External Drive 
Fixed 
Frequency 
Continuously 
Variable 

FREQUENCY RANGE 
45-5000 Hz 

Any single frequency from 
45 to 5000 Hz 

Single Band: 
45-75 Hz; 300-500 Hz; 
700-900 Hz; 750-850 Hz 

Four Band: 
45-150 Hz; 150-500 Hz; 
450-1500 Hz; 1500-5000 Hz 

FREQ. ACCURACY 

±1 %, ±O.l %, 

±0.001% 

FA201 
Power 
Amplifier 

QA/QOA Quarter-Rack Power Amplifiers 

The FA201 
is a silicon 

solid-state power amplifier with 200 VA power 
capability, This broad-band unit provides full 
power output from 45 to 20,000 Hz. A wide 
choice of companion oscillators creates a pre
cise INVERTRON system for any specialized 
requirement. Units may be combined to pro
vide 2<1> and 3<1> operation with 400 VA and 
600 VA ratings. The output is electronically 
protected against short circuits. 

The quarter-rack QA/QOA is a silicon solid
state 40 VA linear power amplifier available 
with both fixed and vari
able-frequency quarter
rack oscillators. Three 
amplifiers and one oscil
lator may be combined to 
provide a· versati Ie 3<1> 
power source with 120 VA 
power capability. Units 
feature Turn-On Transient 
Suppression and Ampli
tude-Disturbance limit
ing. Write for detailed 
specifications. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1357 
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CALIFORNIA INSTRUMENTS CORPORATION 
DiViiiiDN a subsidiaiY of AIKEN iNDUSTRiES, iNC. 

3511 Midway Drive / San Diego, California 92110 /714-224-3241 

MODEL 1060 DYNAMIC AC LINE CORRECTOR 

MODEL RK2-102 POWER OSCILLATOR 

MODEL 2200 POWER AMPLIFIER AND MODEL 2000 
DIGITAL OSCILLATOR FOR 19" RACK MOUNT 

MODEL 2200 200VA POWER 
AMPLIFIER FOR BENCH USE 

MODEL AOO-l02 OIGITU OSCILLATOR 

1358 

MODEL 1060 
DYNAMIC AC LINE CORRECTOR 
• Attenuates 10 microsecond AC line transients by 34DB. 
• Super-regulation line and load 0.025%. 
• Harmonic line distortion reduced 50: 1. 
• Impulse settling time less than 50 microseconds. 
• 100 DB common-mode isolation. 
• Peak amplitude instability less than 0.01%. 
The elin Dynamic AC line Corrector provides power purity and sta
bility by eliminating both line and load high-speed transients and 
by regulating for varying line and load conditions. All-silicon solid
state. Weighs only 40 pounds. Mounts in 5114/1 in 19/1 rack. Units 
available in 1 KVA and 3 KVA models for 50, 60 and 400 Hz 
applications. 

RK SERIES POWER OSCILLATORS 
2, 6, 15, 25, 35 and 50 VA outputs. Single voltage and frequency 
output 10-300 volts, 200-5000 Hz. Line regulation: 0.1%; Load 
regulation: adjustable to zero with 0.05% resolution. Frequency 
~tability: 0.1%. Total harmonic distortion to 0.1 %. Other versions 
available with multiple output voltages and 2- and 3-phase outputs. 

MODELS 2200 AND 2500 POWER 
AMPLIFIERS/FREQUENCY CHANGERS 
Model 2200 (200VA) and Model 2500 (500 VA) all-silicon solid
state AC Power Amplifiers are the most compact units available. 
Full power from 105 to 130 volts output. Regulation: 0.02% per 
volt. Low distortion. Overload, thermal and short-circuit protection. 
Broad selection of companion plug-in oscillators. 2- and 3-phase 
combinations ideal for motor drive and many other applications. 

AC POWER AMPLIFIERS/FREQUENCY 
CHANGERS 
Model RA 1100: 100VA output. Frequency response 45-5000 Hz. 
Front-panel adjustment of output voltage from 0-130 volts. Adds 
less than 0.25% distortion. Regulation: 0.1%. Versatile selection 
of plug-in oscillator modules. Also Model 1160A (160VA) and 
Model 1500 (500VA) AC Power Amplifiers. 

MODEL ADO-l02 DIGITAL OSCILLATOR 
From 10 Hz to 100 kHz, with direct digital selection and reading 
of frequency to 1 %. Front-panel adjustment of output voltage from 
o to 50 volts. Output power: 2 VA. Frequency stability: 0.5%. Total 
harmonic distortion: less than 0.1%. Hum, noise and jitter less 
than -66 db of full output voltage. Remotely programmable ver
sions also available. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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CALIFORNIA INSTRUMENTS CORPORATION 

a subsidiary of AIKEN INDUSTRIES, INC. 
DIVIBIDN 3511 Midway Drive / San Diego, California 92110 / 714-224-3241 

7000 SERIES MONITOR OSCILLOSCOPES 
For analog tape recorders or any multichannel monitoring appli
cation. Accuracies and linearities equal to laboratory scopes. From 
one to seven independent, interchangeable plug-in oscilloscope 
modules in 3V2" x 19" Rack Adapter/Power Supply. Bandwidth: 
DC to 5 mHz within one db. High-intensity 1 x 3" rectangular CRT 
for large viewing area. Models available with external triggering 
... identical amplifiers for phase comparison ... common sweeps 
(slaved to master) ... medical/biophysical model ... and 10 mHz 
version for video monitoring. 

ERIES DIGITAL MULTIMETERS 
Complete multimeter capability at an economical price. Ali-elec
tronic, all solid-state. DC volts, AC volts, ohms ... in one unit. 
Readout: Large, illuminated 4-digit, with function, overload, range 
and automatic polarity indication. Resol'ution: 0.01 %. Accuracies: 
DC-0.05%; AC to 100 kHz-1 %; Ohms-0.1 %. Display time: 1 
sec. to 10 sec. with manual override. Models available with DC 
volts only ... AC-DC volts only ... Ohms only ... printout 
capability ... rack mounting ... and OEM versions. 

8100 SERIES LOW-LEVEL DIGITAL MULTIMETERS 
Low-level digital voltmeters, ohmmeters and multimeters. All solid
state, all-electronic. Readout: Large, illuminated 4-digit with func
tion, overload, range and automatic polarity indication. Resolution: 
to 10 microvolts, 1 milliohm .. Accuracies: DC-O.05%; AC-1 %; 
Ohms-0.1 %. Models available with DC volts only ... ohms only 

'ntout . rack mounti .. ' and OEM versions. 

8103 LOW-LEVEL DIGITAL OHMMETERS 
Wide-range, low-level digital ohmmeter 0.001 to 10,000,000 ohms 
in seven ranges. One milliohm resolution. 0.1 % accuracy. Full four
digit illuminated readout with 10% over-range. All-electronic, all 
solid-state. Includes four-wire input cable with Kelvin clips. Also 
Model 8113 with only 100 micro-ampere source current, and Model 
8103-421 with 100 micro-ohm resolution - 1 ohm full scale 
through 1 megohm. 

8361/8461 SERIES DIGITAL PANEL METER 
The Model 8361 provides a five-digit display including 20% over
range. It is only 2V2" H x 35/8" W X 5" D. Features are: BCD 1-2-4-8 
output code, 5 readings per second, programmable decimal, read 
and hold, non-blinking NIXIE® display, active filter option, 10 meg
ohm input impedance, 100 DB of CMR and automatic polarity. 
The companion Model 8461 features a four-digit display, includ
ing 20% overrange. For OEM applications, cost savings can be 
realized by omitting metal case and bezel,overrange indication 
and/or polarity indication. 

8300 SERIES DIGITAL MULTIMETERS 
• SEVEN FUNCTIONS • FEATURES 

• Frequency counter •. 01 % Accuracy 
• DC & AC volts • .01 % Resolution 
• DC & AC current • Guarded input high CMR 
• Ohms • Push button range and function 
• Ratio • Plug-in options 

New NIXIE®-readout Series 8300 Digital Multimeters feature com
pact size, four full digits plus overrange into the fifth digit, read
out storage printout, automatic polarity indication, 10 microvolt 
sensitivity, and damage-proof ohmmeter. The. plug-in options allo,!" 
expansion from a single-range DC voltmeter to a complete multl
meter, including printout. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

MODEL 7000 
COMPLETE WITH POWER SUPPLY 

AND RACK SLIDES 

MODEL 8000 
DIGITAL 
MULTIMETER 

MODEL 8101 
DIGITAL 
VOLTMETER 

MODEL 8103 
DIGITAL 
OHMMETER 

MODEL 8361/8461 
DIGITAL PANEL METER 

MODEL 8300 
DIGITAL MULTIMETERS 
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PULSE GENERATORS 
Chronetics' 3-1 Pulse Generators represent the most 
versatile and wide-range instruments in the pulse 
generator field. Eleven standard models, all solid 
state, meet most user requirements. 

Repetition rates from 0.1 Hz to 100 MHz, output 
amplitudes from a to ± 100 volts or ±2A, rise/fall
times of less than 2 ns, wide dynamic ranges, high 
duty cycles, bipolar outputs, etc. are all available on 
standard instruments. 

3-1 Pulse Generators are exceptionally flexible. Most 
provide single or double pulses of either polarity, 

single-shot, pulse bursts. B,ipolar outputs and cur 
rent/voltage modes are available. Usually prf, ampli 
tude, risetime and falltime, width, delay and DC-offse' 
are independently and continuously variable. 

Price/performance engineering makes 3-1 PulseGen 
erators best buys in the pulser field. Prices begin a~ 
low as $375 for the compact, rugged and high-per 
forming PG-11. Sales/Service is on a world-widE 
basis with more than 45 field offices to responc 
promptly to any need. 

Compare 3-1 ,performance. 

[CHRO~~CS 
U.S.A.: 500 Nuber Avenue, Mt. Vernon, New York (914) 699-4400 TWX 710 560 001L 
Europe: 39 Rue Rothschild, Geneva, Switzerland (022) 318180 TELEX 22266 
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Introducing the Continental 
Oscillodigimicrowavascope! . 

The Continental Oscillodigimicro
wavascope is a little incredible. It's 
our Instrurental. The most sophisti
cated i nstru ment of all. It can do any
thing any electronic instrument on 
earth today can do. It will do what 
instruments yet to be invented will 
do, as soon as they're invented! 

But you can't buy a Continental 
Instrurental. Because this totally ca
pable instrument is really a bold, 
dynamic Instrument Rental Plan 
originated by Continental Leasing 
Company, the largest, most reliable 
instrument rental organization in the 
Western World! 

The Continental Instrurental is 
what you want to make it. What you 
need it to be. Exadly. Different in
strument combinations which, as 
your needs advance, you can ex
change quickly for other combina
tions! All on one rental basis. All 
without missing a production or r&d 
stroke. 

So don't just hobble along. Check 
into this dynamic, lowest cost In
strument Rental Plan now. Where
ever you are, 7 days a week, day or 
night, call Continental collect on 
(201) 549-8500. 

continental leasing CO. inc. 
Write for your Inslrurental Brochure now! 30 Park Avenue; Arlington, Massachusetls02174 
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DM 440 BASIC SPECIFICATIONS 
Display .......... 4 full digits plus overrange digit, 

polarity, range and units. With plug·in 
card modules - AC volts rms, K ohms, 
DC millivolts, and DC ratio. 

Ranges .......... DC volts: ±O.OOI to 1000. in 3 ranges 
(±1O.000, ± 100.00, and ±100Q) with 
20% overrange. 1000 V maximum input 
on all ranges. 

Ranging ..... 

Accuracy .. . 

Stability .. . 

· Automatic, manual, and remote, 
selectable on front panel. 

· ±0.01 % of reading ± I digit. 

· Accuracy will remain as specified for not 
less than 90 days from calibration, over 
the temperature range of 15°C to 35°C. 

Linearity ......... Within I digit at all readings. 

Reading Time ...... 100 milliseconds at full scale, 110 milli· 
seconds at 120% of full scale. 

Input Impedance .... Greater than 10,000 megohms on 10·volt 
range, full time. 10 megohms on 100·volt 
and 1000·volt ranges, full time. No 
impedance variation at any time. 

Common Mode Rejection Infinite at DC; 140 dB at all frequencies 
up to 1KHz with up to IK ohm source 
imbalance in either input lead. Common 
mode voltage up to 1000 VAC peak. 

Operating Temperature. O°C to +55°C. 

Power Requirement ... 115 or 230 V rms, 47·63 Hz 
(47·440 Hz option available) 55VA. 

Normal Mode Rejection. Infinite at 20 Hz and integral harmonics 
including 60 Hz, 400 Hz, and 1000 Hz.* 

Input Isolation from 
Earth Ground ..... 1000 volts DC or peak AC. 

Maximum Safe Input .. 1000 volts DC or AC rms continuous on 
10 VDC, 100 VDC or 1000 VAC ranges. 

Automatic Range 
Change Time 

Weight ..... 

.. 100 milliseconds plus one reading time 
per range change. 

.. 22 pounds. 

Dimensions ....... 6W' high X 19" long x 8W' wide. 
• ASA TEST CONDITIONS 

PLUG·IN ACCESSORIES 

DC mV ACCESSORY 

Input Impedance - 100 megohms (minimum, full time) on all ranges. 

Resolution - 1ILV /digit on 10mV range, 10ILV /digit on 100mV range, 
100ILV /digit on 1 V range. 

K OHMS ACCESSORY 
Input Ranges - 1K, 10K, lOOK, 1,000K, 1O,000K (plus 20% overrange). 
AC ACCESSORY 
Input Impedance - 1 megohm shunted by less than 60 pF on all ranges. 

Ranges - 10, 100 & 1,000 Vrms full scale + 20% overrange (600 Vrrns 
maximum input 47 Hz to 100 KHz). 

Frequency Response - 47 Hz to 10 KHz ± 0.1 %,10 KHz to 20 KHz 
± 0.25%,20 KHz to 100 KHz ± 1 %. 

DC RATIO ACCESSORY 
OPTIONS 

• Remote Range Control 0 Remote Function Control 
• Rear Panel Input Option. 10 Line Print Output 
.8421 Variable Level Outputs. Rack Adapter 
• Current Measurement 

BEST COMBINATION OF 
SPECS, PERFORMANCE 

AND FEATURES FOR 
YOUR DVM DOLLAR 

$995 - BASIC DM 440 DC METER 
$1695-WITH mV, K OHMS, AC AND 

DC RATIO ACCESSORIES 

SPECIAL FEATURES 
• INTERNAL PLUG INS: 

AC, KILOHMS, RATIO, DC PRE·AMP 
o 20% OVERRANGE ON ALL RANGES AND FUNCTIONS 
o 10 READINGS PER SECOND 
o EXTREMELY HIGH INPUT IMPEDANCE-FULL TIME 
• FULL 1,000·VOLT MEASURING CAPABILITY 
o O'C TO 55'C OPERATING RANGE 
• INTEGRATED CIRCUITS FOR RELIABILITY 
o GUARDED INPUT PROVIDES IN EXCESS OF 140 dB 

CMR AT 1 KILOHM IMBALANCE TO 1 KHz 
o RUGGED CYCOLAC FRONT AND REAR PANELS 
o 1 Mv RESOLUTION 
o KELVIN INPUT ON OHMS 
o 10,000 MEGOHN INPUT 

OTHER FEATURES 
RUGGED CYCOLAC PANELS - Strong, lightweight. Scratches and 

mars do not show. 
COMBINATION HANDLE/TILT BAR - Standard equipment. Latches 

positively in place. 
EXTRA LARGE NON·SKID FEET - Prevent accidental movement or 

tipping. 
OVERLOAD PROTECTION IN ANY RANGE OF AC AND DC/MV FUNC· 

TlONS - Internal circuit techniques protect functions against 
short term 1.000 volt overload in any range. 

EXTREMELY RAPID RANGE CHANGES - 1 reading time plus 100 
milliseconds. 

RELIABLE, COMPACT ICs - Save space, reduce weight and cost, and 
insure reliability. 

RUGGED PRINTED CIRCUIT BOARDS CONTAIN GOLD PLATED CON· 
TACTS WITH NICKEL UNDERCOATING - Gctld to gold contacts 
with nickel undercoating insures long board life, improve ac
curacy. reduce non-linearities. 

PERIODIC MAINTENANCE ELIMINATED - No mechanical choppers, 
incandescent lights or other high failure/short life components. 

INSTANT INPUT SAMPLE INITIATION - Input voltage is sampled for 
50ms. Sample period may be started instantaneously by an ex· 
ternal pulse with print option. 

AUTOMATIC POLARITY - Both DC and mV functions. 
AUTOMATIC RANGE - On DC, AC, Kilohms and mY. 
DC PRE·AMP OFFSET ADJUST - Provides compensation to offset 

thermals in circuit being measured (operational in mV function 
only). 

DARCV INDUSTRIES 
"DVMS - JUST FOR GOOD MEASURE" 

1723 CLOVERFIELD BLVD. 0 SANTA MONICA. CALIF. 90404 • Phone (213) EX 3·9611 • TWX (910) 343·6963 
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HANDY, FUNCTIONAL, HANDLE/TILT BAR - A rugged 
carrying handle which also functions as a tilt mechanism, 
allowing the unit to be tilted up or down, is provided as 
standard equipment. 

Special Features anti Prices 
1 nanoamp Current Resolution 

Full Multimeter Capability - DC volts, AC volts, DC 
current, Ka measurements, all built in. 

High Accuracy - ±.1 % ± 1 digit on DC volts, Ka and 
current functions. ± 1 % ± 1 digit on AC volts. 

100dB Common Mode Rejection 

High Speed Readings - Up to 10 readings/sec. 

i§JiiiijlWd SECTION 2900 

OM 330 BASIC SPECIFICATIONS 
Display: 3 full digits, reads 1500 at full scale. Polarity, range, and 

units. With AC option - AC volts. 
Ranges: DC Volts: ± 1 mvJdigit to ±lOooV full scale. DC input reo 

sistance, 10 meg !1 constant. DC curren!: ±1 naJ digit to 
± lOrna full scale, (Higher ranges optional). 
Absolute maximum input current, 25ma on any range, or 
30 times range, whichever is less. 
AC volts (optional): 50 Hz to 10 KHz with 10 megohm input 
resistance shunted by 110 pF. 
Resistance: l!1J digit to 10 megohms, full scale. 
Maximum voltage across unknown resistor is 10 v DC at 
full scale. 

CURRENT THROUGH RESISTANCE 
UNKNOWN RESISTOR RANGE 

1 JL3 10 meg 
10 JL3 1 meg 

100 JL3 lOOK 
1ma 10K 

lOrna 1K 

Ranging: Pushbutton selected. 
Accuracy (all ranges): ±0.1% of reading ±1 digit on DC, K!1 and 

current functions. 1 % ± 1 digit on AC Volts.* 
Settling Time: .1 sec to within .1 % of full scale on DC, K!1 and 

current functions. 
Normal Mode Rejection: Infinite at 60 Hz and multiples thereof. 
Common Mode Rejection: > 100 dB up to 1 KHz with 1 K!1 source 

imbalance. >120 dB at DC. 
Operating Temperature: DoC to +55°C. 
Power Requirements: 115 or 230 Vrms, (specify at time of order) 

47-440 Hz, 15 watts. 
Input Isolation From Earth Ground: 500V DC or peak AC. 
'Over the temperature range of 15°C to 35°C. 

Brilliant In-Line Display - 25,000 hour life for 
numerals, decimals and function displays. 

Portable - 7% Ibs. 1/2 rack size (8 1/ 2 " wide x 31's" 
high x 12" long). 

Overrange Capability - 3 full digits, reads 1500 at 
full scale. 

DM 330 (with AC volts) $ 389 
DD 330 (without AC) $ 349 

Expensive DVM Features & Capability At Very Low Cost. 
RUGGED CYCOLAC CABINET® - Strong, lightweight, 

scratches and mars do not show. 

EASY TO READ FUNCTIONAL DISPLAY - Automatically 
positioned decimal point, units display, and 
automatically selected polarity symbol. Large, easy to 
read numerals including overrange digit. Front panel 
test switch checks all segments. Front panel rocker 
switch selects reading speed from 1 reading/sec to 
10 readings/sec. 

REAR PANEL POWER CORD WINDUP - Eliminates lost 
or dragging cords. 

UNIQUE CURRENT MEASUREMENT CIRCUIT - Active 
input circuit provides sensitivity of 1 na/digit. 
Voltage drop is under 10 mv, even at full scale. 

RELIABLE ICs AND ULTRA-STABLE ZENER - ICs save 
space and reduce price. Stability ensured through 

temperature compensated ultra-stable zener in 
reference circuit. 

OVERLOAD PROTECTION IN ANY RANGE OF AC, DC, 
AND CURRENT FUNCTIONS -Internal circuit 
techniques protect against short term 1000 volt 
overloads. 

UNUSUAL ACCURACY AND STABILITY - 0.1 % on DC, K!1 
and current. 1 % on optional AC. All functions retain 
rated accuracy over temp. range of 15°C to 35°C. 

HIGH COMMON MODE AND NORMAL MODE REJECTION 
- CMR of 100dS from DC to k KHz with 1 K!1 source 
imbalance. Normal mode rejection is infinite at 60 Hz 
and multiples thereof. 

OPTIONAL AC VOLTS MEASUREMENT BUILT IN - Range 
of 50 Hz to 10 KHz with accuracy of 1 % ± 1 digit with 
a 10 megohm input impedance. 

DARCY INDUSTRIES 
"DVMS - JUST FOR GOOD MEASURE" 

1723 CLOVERFIELD BLVD. • SANTA MONICA, CALIF. 90404 • Phone (213) EX 3-9611 • TWX (910) 343-6963 
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• 
ELAPSED TIME INDICAT R 
SMALLEST SIZE, LOWEST COST, AC or DC, ANY VOLTAGE 

HOW THEY WORK TYPICAL APPLICATIONS 
The Curtis Elapsed Time Meter utilizes the patented Curtis 
Ampere Hour Meter. This is basically a mercury microcoulo· 
meter fabricated from precision bore, glass capillary tubing. 
Filling the capillary bore are two columns of mercury separ· 
ated by a small electrolyte gap. Electrodes are inserted into 
the mercury and are sealed to the glass. Application of pure 
or pulsed DC signals causes mercury at the anode to be 
electrochemically transferred across the gap to the cathode 
at a time rate proportional to the current. Mercury transfer 
effectively moves the gap along the tube length as a function 
of 'the current·time integral. A constant·current supply thus 
provides a precision timing device. 

TEST EQUIPMENT UTILIZATION & CALIBRATION-Facilitates 
calibration based on actual hours of use. Experience has shown 
savings up to 50% compared to calendar·basis calibration 
programs. Also provides accurate utilization data on test in· 
struments and other tools and equipment, enabling substan· 
tial savings in capital investments. 
RELIABILITY ENGINEERING-Simple method of determining 
Mean·Time·To·Failure or sub·system replacement time without 
costly, unreliable logging. 

WARRANTY-Low·cost Curtis meters permit warranty of equip· 
ment based on actual usage as well as by calendar period. 
This affords a definite sales advantage and protects both 
supplier and buyer. Recommend unit 120 PC. 

MODEL L· Series.lndachron 
Developed for use on OEM equipment as a 
very low-cost means of validating warranties 
and for P.M. scheduling. Under $2.00 each 
in production quantities. AC and,DC Models. 
Various time scales and electrical ratings 
available. Meters can be mounted on print
ed circuit cards, or direct to chassis with 
standard adhesive strips. 

MODEL 120-PC Series 
For installation directly on printed circuit 
cards for "mean·time·to·failure" or preven· 
tative maintenance instrumentation. Can be 
instrumented from available DC voltages for 
any time scale by use of series resistor. 
Radial leads spaced for mounting on printed 
circuit boards. Full scale of .65 inches= 4.16 
milliamp·hours. 

MODEL 150-5 Series 
Operates directly from DC voltage with cali· 
brating series resistor: full scale of 1 inch 
= lOA milliamp hours. Stud mounting, plug· 
in, or printed·card configurations available. 
Fully reversible, no threshold. 

MODEL 500-CP Series 
Permits instant replacement of the indica
tor with rezeroed unit. Available in 500, 
600, or 1,000 hour scales. 115 VAC. Any 
scale, any voltage, can be provided. Model 
550-SSR with integral zener regulating cir
cuit also available. 

IL·I·B1219 t 
• meeting M . ht smalles 

Military Un~~s power, lowest d wae~~ airborne 
provide lowe t cost for groun 
size and lowe~rite for full data. 
applications. 
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T ~l Model 120 L: Operates 
from DC current established 
in parent equipment 
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Model 420 L: Operates from any DC voltage 

Model 520 L: Operates from 115 VAC 

150SF two·4140 inserts 
150SS with mounting 

studs (SF and SS 
have 8" Teflon leads) 

'--'f- ,18 

o 

150SP two .080 pins for A·500 socket 
150SP·2 Polarized pins for A·50 1 Socket 
150SC Radial leads for direct mtg. 

~
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_., Resetting 
is accomplished 

automatically on the 
Curtis Autosetter. 
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(2. WIRES) 

INFINITE MEMORY INTEGRATORS 

1364 

BATTERY 
"FUEL" GAUGES 

Meter displays % of 
discharge (amp·hrs 
remaining in reo 
chargeable battery 
systems.) Typical of 
applications for Cur· 
tis 921 Millivolt In· 
tegrator. 

MilLIVOLT HOUR INTEGRATOR 
MODEL 921 
Printed circuit module using capacitive read· 
out techniques with the Curtis microcoulo· 
meter. 0·100 MV input signal provides a 
0·100 microampere output analog of the in .. 
tegral. Infinite memory storage, high and 
low limit detectors, high accuracy, and small 
size are other significant features. 12 to 36 
VDC. 41/2/1 x 4 1/2" overall. 

BIPOLAR INTEGRATOR 
MODEL 922 
A portable instrument integrates positive and 
negative signals to 100 mV. Readout on 4 1//' 
taut band meter. Permanently stores reo 
corded integral until reset. Accuracy :':2%; 
Typical linearity 0.5%. 115 VAC/60 Hz. 

C to Itt I 200 Kisco Avenue (914) 666-2971 ur IS ns rumen s, nco Mount Kisco, N, y, 105491 TWX 710-571-2163 
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New Digital 
Panel Meters 

U4"UIWD SECTION 2900 

Low Price • High Performance • New Styling 
This new line of DPM's offers features found only in the more 
expensive models. New integrated circuit techniques are 
used to give you outstanding performance and reliability 
while reducing costs. 

Write for information on Datascan's full line of Digital Panel 
Meters - including the new 4-digit model. 

rt;:~~J 
~", 2 ,,." 

o~ECTFlICAl 
CONNECTORS 

Input Impedance Imeg ohm/V 10 meg ohm max. Imeg ohm/V 10 meg ohm max. 
(100 meg ohms optional) >100 meg ohms 

Normal Mode Rejection 
Ratio 

Common Mode Rejection 
Ratio 

Display Type 

OVERLOAD PROTECTION 

Polarity Indication 

Decimal Point Selection 

Connector 

Case 

Mounting 

20db @ 60 Hz then 
20db/decade 

N. A. 

NIXIE type continuous 
and non-blinking 

100 times 
full scale 

minus sign lights 
when input is reversed 

in the display tubes, 
internally jumpered 
(can be programmed at 
rear connector) 

High Impact 
polystyrene, Black 

Front Loaded 

20db @ 60 Hz then 
20db/decade 

N. A. 

NIXIE type continuous 
and non-blinking 

100 times 
full scale 

indicates Hminus" when 
input is negative polarity 

in the display tubes, 
internally jumpered 
(can be programmed at 
rear connector) 

High Impact 
polystyrene, Black 

Front Loaded 

20db @ 60 Hz then 
20db/decade 

80 db 

NIXIE type continuous 
and non·blinking 

100 times 
full scale 

indicates "minus" when 
input is negative polarity 

in the display tubes, 
internally jumpered 
(can be programmed at 
rear· connector) 

High Impact 
polystyrene, Black 

Front Loaded 

* The new Model 525 provides an accuracy of -t- 10% of reading for negative inputs 
and 0.1 % for positive inputs. All other specifications: identical to Model 520. 

a, Special ranges are available --.:... ,consult Datascan. 

SPECIALS b. Case colors, other than black are available in special quantities - call Datascan. 
c. Custom Digital Voltmeters tailored electrically and mechanically to your needs for OEM applications (over 100) are available. 

eem 119~9 See YELLOW SECTION for Local Offices, Phones 1365 
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MODEL. loDe 
Measures R, X,· G, B, IZI .. 
IYI, <8. and <0. as well as 
amplitude, phase and real 
and Imaginary. components of 
voltage transfer ratio under 
CW conditions. 

Complex impedance plane 
locus of piezoelectric ceramic 
(Plotted on X-Y recorder In 
20 seconds) 

• IMPEDANCE • ADMITTANCE • TRANSFER FUNCTION 

• PHASE ANGLE • CURRENT • QUALITY FACTOR Q 

• REAL AND IMAGINARY POWER 

WIDEBAND COMPLEX IMPEDANCE-ADMITTANCE METERS 
• MEASuRES 
• Impedance 
• Admittance 
• Tr.ansfer" function 
• Power 

• FOR 
• Transducer calibration 
• Production testing of 

resistors, capacitors and 
inductors 

• Filter and other network 
design and analysiS 

• Physiological studies 

• FEATURING 
• Rapid measurements. . 
• Direct reading-no bridge 

balance 
• Wide frequency range-100Hz 

to 200KHz (Broader on special 
request) 

• DC Outputs for frequency or 
complex plane plotting 

MODEL 202 
Measures R, X, G, B, IZI, IYI, 
and real .and imaginarY com
ponents of output to input 
voltage ratio under pulse 
conditions. 

TYPICAL ADAPTER CHARACTERISTICS 
Standard or special plug-ins and .... "'·"'M::;;O;::d:;:.;I= ......... _=_ . .:M;:;..::;aa::::;;Ul'e:::;.:;:;..:... __ ....""....,.-:-.,,;R;:;GD;::;:zq.:;.;..,..· ....,=,.,;.....".".,..-=,....",=,.
adapters are available for meas- lOO-PA-IOOIA Z or Y !{I to SOK!}; I",Uto SOK",V; 100 to 200,000Hz 
uring under a wide variety of· lOO-PA-lOO2 Y wlone lead at ground I", to ·SK1'O; 100 to 200,OOOHz 
conditions, including at high and .:;IO='0-~P=A:::-:.l;.;O;:;:O~4--L;.0-'w"-";Z:;::::==:.='-"'=='-0;<.:;.!{I"..::to:..:;S;::;K:;::!}~;' ""1;:00;::":to:::2~0~0::',0~0"'0::H==z=-----
low power, balanced Dr unbal- lOO.PA.IOOa Differential Y SOl£l.Ho SOOKI£U; 100 to 100,000Hz 
ahced connections, differential lilo-PA-IOIOA Z at high input power !{I to 10K!}; 3 to 3000v; 100 to SO,OOOHz 
admittance, hybrid bridge or IOO-PA-IO;:l;.;I:.:;B;-.;H::.I'-V.:...:C:::a"'p:::.-'a:::n:::d:o....:Y'-__ -,;u~p...;t:::o-'Oo:.::.Imf~'":0::.;.;:I"':::U",;c..c;6,,,to::;.;6==0:::00::.v::..,-___ _ 
comparator circuits, etc. Typical IOO-PA·IOI2A Piezo activity tester Y; fr; fa; 100kHz to 250kHz 
units are described at the right. IOO-PA-IOJ3 Transfer function Gains of 0.01 to 10,000; 100Hz to 200kHz 

TONE BURST/ 
TIMING GENERATOR 

SERIES 206 
AC SAMPLING 

VOLTMETER 
SERlES 215 

DIELECTRIC TEST FACILITY 

A digitally programmabie gate generator 
providing full range independent control of 
tone burst duration, blanking period, and 
repetition frequency. Compatible with trans
mitter / receiver configurations employed 
with transducer beam pattern, phased 
array. and transmission media pulse test
ing systems. Particularly suited for pro
duction AC testing. 

A true average voltage AC Sampling Volt
'meter for analysis of complex AC wave
forms of . single transients, repetitive signals 
or multiplexed sign'als. Serves as an excel
lent high quality gated receiver Dr produc
tion AC testing voltmeter. 

System $-4 

• For rapid laboratory and production testing of ferro
electric and other components - measures capaci-. 
tance and dissipation at low and high voltage levels 
as well as fa and fA. 

• System is complete 
• Frequency: 1kHz (or as otherwise specified) 
• Applied voltage: 6V to 6 KV rms, up to 1 KV A zero 

p.f. leading 
• Capacitance range: up to 0.1 mfd. 
• Loss tangent: up to 100% 
• Systems can be tailored to· specific requirements 

• Single tone burst Dr internally/externally 
controlled gating repetition' rate. 

• Signal Frequency: 50 Hz to 3 MHz. 
• Transmitter/Receiver Gates: lOp. sec. to 

1 sec. 
• Receiver Delay: lOOp. sec. to ''lO' sec. 
• Special circuit design produces zero 

crossing gating and eliminates switching 
transients, pedestal. and spurious signal 
outputs. 

• Remotely Programmable. 

• Manual/automatic selection of sampling 
periods. 

• Internally delayed Dr externally trig
gered sampling for measurement of any 
selected portion of signal waveform. 

• Excellent noise discrimination during 
signal measurement. 

• Signal Bandwidth: 100 Hz to t MHz. 
• Sampling rates up to 1000 samples/ 

second. 
• Sample and hold D.C. output for DVM or 

A/D conversion and automatic print-out. 

WIDE BAND PHASEMETER 
301 Series' 

VECTOR IMPEDANCE 
AMPLITUDE METER . 

320 Series Excellent general purpose instruments for electrical or electronics lab
oratories. or inspection departments and ground. support systems. 

• Completely traneistorized 
An inexpensive instrument for rapid testing of impedance or tro:nsfer 
function. 

• 5 Hz to 500 Hz 
• Input levels: 50 mv to 
• 5 Hz to 500 kHz 

amplitudes, no 
attenuator controls 

• Accuracies to 0.10 
• Square wave. output 
• DC output available -0 

to + 3,600 volts corres
ponding toO to 360 0 

-at low impedance 

• Completely transistorized 
• Has AC outputs for use by 

301 phasemeter to meas
ure phase angle of im
pedance or transfer 
function 

• 5 Hz to 500 kHz 
• Range: 1 ohm to 10 meg

ohms 
• Capacitance: 0.1 pfd to 

10,000 mfd 
• Inductance: I microhenry 

to 100,000 henries 
A vailable in portable or rack inount. Available In ·portable Dr rack moun.1. • Self contained oscillator 

FOR COMPLETE TECHNICAL. PRICE OR DELIVERY INFORMATION. WRITE. WIRE OR CALL TODAY. 

I DRANETZ) ORANETZ ENGINEERING LABORATORIES INC. 
1233 North Avenue. Plainfield; New Jersey 07062 • (201) 755-7080 

Impedance - AcJmiltance Meters Ii Phase Meters ·_Transfer Function Meters _ Instrument Transformers. _ Oscillators - cOmplete Instrumentation Systems 
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MODEL 311/RT-l/717 
PRIMARY 
PHASE ANGLE 
STANDARD 
• 0_015° accuracy 
• Frequency range 30Hz to 10,000Hz 
• Self-calibrating 
• Shift or measure phase angle 
• Maximum 125 volt output 
• 12 microdegrees resolution 

The first authentic Primary Phase Angle 
Standard for industry. 

See our catalog for a complete list of models and specs 

Dytronics offers an array of instrumentation 
for the measurement and generation of 
phase angle. This successful and advanced 
measurement technique pioneered by 
Dytronics is recognized as the finest 
throughout the world. See our catalog for 
complete information or contact Dytronics 
Company I~c., 4800 Evanswood Drive, Co
lumbus, Ohio 43224. 

Model 
Number 

222 
301 

311/RT-l/717 
312 
341 

400K 
410 
445 

Frequency 
Range Accuracy 

20Hz-500kHz +0.1' 
10Hz-30kHz +2° 
30Hz-10kHz +0.0150' 

4kHz:500kHz +0.020' 
400Hz +0.10 
400Hz +0.05 0 

0.lHz·130kHz +0.15 0' 
100Hz-50kHz +5° 

Coverage 
0° to 360° 

Measure Shift without 
Phase? Phase? Ambiguity? 

Yes No Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
No Yes No 
No Yes Yes 
No Yes Yes 

'Value applies to major part of frequency range. Accuracy slightly lower at 
frequency extremities. 

VARIABLE FREQUENCY FILTERS 
Dytronics Tunable Electronic Filters covering the fre
quency range from doc to the lower radio frequencies. 
Within this range there is a filter to meet every re
quirement. See our catalog for more complete in
formation. 

Model 
Number Tuning Range 

718 3kHz-400kHz 
719 O.lHz-lkHz 

720 1Hz-10kHz 

721 1Hz-100kHz 
723 1Hz-100kHz 

730 0.lHz-I0kHz 

Description 

Narrow-band tunable filter 
Ultra low-frequency 

band-pass filter 
Low-frequency 

band-pass filter 
Digital-data filter 

Multiple characteristic 
filter 

Notch filter 

CATALOGS 
AVAILABLE 

Instrument Division 
Write today for our catalog 
listing additional specifica
tions and models of phase 
angle, filters, sensitive volt
meters, telemetry calibrators, 
impedance comparators and 
many others. 

Industrial Division 
Solve vibration problems by 
using Dytronics vibration 
analyzers. Write for our cat
alog. 

t .. 
_______ • DYTRONICS COMPANY, INC. 

4800 Evanswood Drive 
Columbus, Ohio 43229 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1367 
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. Only one Frequency Response Analyzer 
offers Ie design 

with a frequency range 
from 0.001 to 10,000 Hz 

It's The EMR Model 1410 .• Frequency range: 0.001 Hz . 10 kHz 
• Accuracy: phase ±1f2 0 , amplitude ±1% of reading or 0.35% 

F.S. • Rejection: 40 db harmonic and noise • Digital readout of 
phase and amplitude • Optional plug·in modules • Compact 

7" x 19" x 18" size. 

Now for the first time, all the essentials you need for dynamic 
analysis of DC and AC control systems have been combined in one 

easy·to·use instrument. Integrated circuitry and exceptional 
versatility put the Model 1410 miles ahead of any other frequency 

response analyzer. Gain and phase characteristics are displayed in 
dig.ital form for direct Bode plotting. Advanced design even includes 

a built-in DVM which may be used independently. Optional extras 
offer such additional features as computer interfacing, remote 

programming and print out, and auto ranging. EMR Model 1410 is 
ideal for monitoring process variables or assessing the performance 

of any feedback control system. Write or call today for Bulletin 
1400; EMR·Hatboro, Hatboro, Pennsylvania 19040, (215) 672·1240. 

HATBORO 

~MR mVISIflN OF WESTON INSTRUMENTS, INC' A SCHLUMBER6ER COMPANY 
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200 Series 
Crystal Time Base 
Display Storage 
Panel Mount 
100 kHz: 4 digit $325 
15 MHz: 5 digit $395 
1 ,"s Time Interval: $395 

1400 Series 
Universal Counter ITimers 
15 MHz $ 950 
Preset $1,050 
150 MHz $1,450 
500 MHz $1,825 

600 Series 
Digital Delay Generator 
Remote Programming 
500 kHz Rep Rate 
IOns Steps $3,500 
Ins Steps $4,500 

Send for 
Free Catalog 

1600 Series 
Counter ITimers 
with Display storage 
25 MHz: 5 digit $ 550 
25 MHz: 7 digit $ 650 

200 MHz: 6 digit $1,050 
200 MHz: 8 digit $1,250 
500 MHz: 8 digit $1,650 

Microwave Frequency Counters 
Fast Sample, Optional Offsets 
Remote Programming 
6.5 GHz: 7 digit $4,250 

700 Series 
Time Interval Counter 
Full Input Conditioning 
TIM, Period, Width, 
Rise Time 
Ins $6,500 
IOns $1,750 

See YELLOW SECTION for Local Offices, Phones 
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~~ E-H RESEARCH LABORATORIES, INC. 
-II 

pulse generators and accessories 
Model 

120E 

122 

123A 

125A 

127 

131 

132A 

133A 

139B 

1121/1421 

1139/1420 

134" 

137 

Feature 

fast clean waveform 
at high rep rates 

rep rates 
to 200 MHz 
tr <1.0 ns 

1A into 50Q 
at 50% duty factor 

clean'300 ps rise· 
time at 1 MHz 

burst mode from 
trigger input 

lA into 50Q 
at low cost 

lA into 50Q 
at 3.5 MHz 

1A into 50Q 
variable linear ramp 

versatile lOV ramp 
at 50 M Hz rates 

50V at 2 ns. ± 5V offset 
remote programming opt. 

all pulse parameters 
programmable 

Ultra high rep rate 
up to 50 % DC offset 

100V amplitude at 
high rep rates 

Variable ramps at high rep 
rates. up to 50 % DC offset 

Clock Amplitude Risetime 

100 Hz to dual pulses < 1.2 ns at 10V 
20 MHz -70mV to -20mV <1.5 ns at 20V 

1 kHz to ±150 mV <1.0 ns at 5V 
200 MHz to 5V 

1 kHz to ±200mV <7.0 ns 
20 MHz to 50V 

10 Hz to -lOV <200 ps 
1 MHz fixed 

10 Hz to ±160mV <2.5 ns at 20V 
50 MHz to 20V 

10 Hz to ± 100mV to <10 ns 
100 kHz 50V 

5 Hz to ±400mV to <12 ns to 
3.5· MHz 50V 100 ns 

1 kHz to ±200mV to <10 ns to 
5 MHz 50V 10!,s 

10 Hz to ±30mV to 6 ns to 
50 MHz lOV 3 ms 

1 kHz to ±500mV to <2.0 ns at 50V 
1 MHz 50V 

1 kHz to ±3 to ±lOV 5 ns to 
10 MHz 13.3!,s 

10 kHz to 
500 MHz 

up to 
5 MHz 

10 Hz to 
100 MHz 

±.2V 
±2V 

up to 
±100V 

±125mV 
±5V 

500 ps 

12 ns 

Variable. 2 ns 
to 160 ms 

Width Delay Duty Factor 

10 ns to fixed 10% max 
100 ns 100 ns 

2 ns to 2 ns to >40% 
100!,s 100!,s 

20 ns to 50 ns to >50% 
300!,s 100!,s 

<1 ns to 30 ns to 10% max 
100!,s 100!,s 

10nsto ±10nsto >60% 
10 ms ±1O ms 

100 ns to -1!'s to 10% at 50V 
500!,s +1 ms 20% at 25V 

100 ns to 100 ns to 25 % at 50V 
10 ms 10 ms 50% at 25V 

50 ns to 75 ns to >50% 
300!,s 100!,s 

10nsto 10nsto >50% 
10 ms 10 ms 

10 ns to 10 ns to 10% max 
l!,s max l!'s 

10 ns to 10 ns to 50% 
lO!,s 10!,s 

1 ns to 
100 ns 

5 ns 
1 ms 

5ns to 
1 ms 

50% 

50% 

"'preliminary data, products to be introduced April 1969. 

microwave swept oscillators 
amplifiers 0 components []acceSSQrjes 

The E-H 570 series 
covers the full mi
crowave spectrum 
from 1 GHz-40 GHz 
with models 571-577. 

Price 

$1675 

$2875 

$1775 

$2275 

$2615 

$ 575 

$ 715 

$2275 

$1275 

$3875 

$7300 

$1950 

The new EH·570 Series-the sweeper that meets or exceeds specifications over its entire frequency band-at all power levels. 
Features: highest leveled output power 0 lowest residual and incidental FM 0 highest stability and accuracy 0 5 program
mable frequencies with digital readout 0 remote frequency programmability with 100 kHz bandwidth 0 5114" height; lighter weight. 
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In Europe: E-H Research Laboratories (Ned) NV, Box 1018, Eindhoven, The Netherlands, Telex 51116 

In Japan: Iwatsu Electric Company. limited, No. 710, 2-Chome Kugayama Suginami-Ku, Tokyo, Japan 

All prices F.O.B. Oakland. Calif. All prices and technical information subject to change without. notice. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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--JIr~ component test systems 

eern f 1969 

dynamic semiconductor test systems 
The E-H 4000 series systems for automatic pulse and functional testing of integrated circuits and other 
components range from simple, punched card programmed systems to complex computer control array 
testers. 

Single-Shot measurements of time and voltage in the !,sec to sub ns area. 

Wide signal dynamic range and equivalent bandwidth. 

Signal detection at the test fixture. 

Fast rise programmable pulse generators. 

All measurement results available in recordable form. 

from AUTOMATED MEASUREMENTS CORPORATION, a subsidiary of E-H Research Laboratories, Inc.: 

Programmable CASC II) wave form analyzers, control units, comparators, power supplies. 

AMC 9000 series printed circuit card tester. 

AMC Model 1000 wave form analyzer, 10 re
mote sampling channels, digital readout and 
limits comparison. 

memory test systems 
E-H has a full range of memory element testers: 

Model 8100 programmed current generator for high speed drives. 

Model 8305 programmed wire element test station. 

Models 8321-8350 automatic core' test systems for high throughput multiplex operation of models 8803 
dual core handler systems, up to 36 cores/second. 

Series 8500 and 8600 computer control analyzers systems for production test and diagnostic routines 
on planes, stacks and wire elements. 

Programmable systems elements; series 1623, 10 channel, up to 25 MHz word generators. 

Models 1030-1033 highspeed current drivers. Model 153 Strobed Volt Meter. 

E-H RESEARCH LABORATORIES, INC. 
515 Eleventh Street-Box 1289, Oakland, California 94604 - Phone:(415) 834-3030-TWX 910-366-7258 
In Europe: E-H Research Laboratories (Ned) NV, Box 1018, Eindhoven, The Netherlands, Telex 51116 
In Japan: Iwatsu Electric Company, Limited, No. 710, 2-Chome Kugayama Suginami-Ku, Tokyo, Japan 

All prices F.O.B. Oakland, Calif. All prices and technical information subject to change without notice. 

See YELLOW SECTION for Local Offices, Phones 1371 
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CPTC SERIES 

.5,000 to 100,000 watts average 
power 

• Frequency range to 10 GHz 

• C~pletely self,contained, requiring 
only a power line connection 

• Nominal input impedance is 50 ohms 
- other available. 

These units are fully self·contained, incorporating 
an oii.fliled termination, an oil to air heat ex· 
changer and circulating system. 

Pressure, flow and temperature interlocks insure 
complete protection for both transmitter and 
termination.** 

Although 50 ohms is the standard input impe
dance for this series, impedances of 72,300 or 

600 ohms can be supplied. Please specify all 
requirements when ordering. 

"On most un its. 

Suggested Total 

'{:!~ 'Frequency Connector Average 
Range Choice Power 

Model MHz Available Watts mum 

CPTC·5K DC·lOOO 1% 5,000 1.15 
CPTC·10K DC·lOOO 3'18 10,000 1.15 
l;PTC·20K DC·lOOO 3% 20,000 1.15 
CPTC·30K DC·lOOO 3% 30,000 1.15 
CPTC·50K DC·lOOO 6% 50,000 1.15 
CPTC·100K DC·lOOO 6% 100,000 1.15 
*Ranges to 10 GHz can be. supplied. 
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DPTC SERIES 

DPTC-25K 

Average Input Power Input Power 
Model' Power VSWR 60 cps 50/60cps** 

OPTC-1OK 10,000 1.1 115v '/4 HP 220v 1/4 HP 
1 Phase 1 Phase 

OPTC·25K 25,000 1.15 115/230v 220v 
'12 HP 1/2 HP 
1 Phase 1 Phase 

OPTC·50K 50,000 1.2 208/230v 208/230v 
1/2 HP 1/2 HP 
lor 3 Phase lor 3 Phase 

DPTC·100K 100,000 1.2 208/230v 208/230V 
2 HP 2 HP 
3 Phase 3 Phase 

*For Duct load change pref,x to DOL. 
'*De-rate Power Handling Capacity by 20% 

at 50 cps. 

HIGHEST PULSE CAPACITY 
IN THE INDUSTRY! 

UP TO 100,000 WATTS! 
DC-32 MHz 

Dry forced air cooling offers the most eco· 
nomical way to terminate this high power. 
Ducted models can be arranged to use outside 
air and duct heat out of the immediate area. 

WRITE FOR CATALOG #684 

DACT SERIES 

UNIQUE 2S-MONTH 
WARRANTY I 

DACT·14 
OUTDOOR 
VERSION 

ABSOLUTELY NO 
MAINTENANCE! 

NO POWER REQUIREMENT! 

Power Ratings Available: 

3,000, 5,000, 10,000, 15,000 

20,000 walls. 

VSWR: 

1:1:1. 

Frequency Range: 

Standard to 30 MHz -
Models available to 55 MHz. 

Impedance: 

50 ohms standard. 72, 300, 600 ohms 

available. 

Maximum Ambient Temperature: 

52°C. No minimum! 

Mounting Orientation: 

Non-critical. 

UNITS MAY BE PULSED 

FOR OTHER ELECTRO IMPULSE PRODUCTS 

• CALORIMETERS • COOLING UNITS 

• ATTENUATORS • THERMOELECTRIC PROBE 

• POWER METERS • WAVEGUIDE LOADS 

• COMPLETE LINE OF TERMINATIONS 

... ··")i··,'.·,..Ii..a~c:·,. .... I.iT. SrREet /e .. Rl5atA ... I(I.' .... V4J~RSEYC>1101 

TEI~EPlifOrllE:i 201· ' .. 141.0404' •• ··TWX ··Ntt,·51o.231·S761 

PAGES 1250, 1668, 1669 

nes eern 1969 



iJ4iiiij,ffiD SECTION 2900 

EMICO high tork METERS 
EMICO is the dependable VOLUME source for 100% American-made AC and 
DC meters, supplying both standard and custom types, for a wide range of 
applications in the electronics, automotive, appliances and test equipment 
fields ... 

• VOLTMETERS • MILLIVOLT METERS • MICROAMMETERS • VU METERS • VOLTAGE TESTERS 
• AMMETERS • MILlIAMMETERS • DB METERS • CIRCUIT INDICATORS • INDUCTION METERS 

EDGE READING METER 
Model 13 

EDGE READING METER 
Model 12 1W' x J{." 

1'~6" x %" 

STARLINE METER 
Model 32 

PLASTIC BEZEL METER 
Model 52 approx. 2%" square 

approx. 3" square 

MICRO-MINIATURE CIRCUIT INDICATORS 

For monitoring on·off conditions, malfunc· 
tions, or battery charge conditions, select 
either Model 802P (pointer·type) or 802F 
(flag-type) indicator. Rugged, dependable, 
extremely low·cost. Available with either 
wire leads or plug·in iacks for easy in· 
stallation. For technical details, request 
Bulletin R12·A. 

Model 202' approx. 112" square Model 802P approx. 112" square 

EMICO designs and engineers meters to your exact 
requirements, including any custom dial face, with 
special scale, trademark, name or colors. Send details 
or drawings for prompt quotation. 

PLASTIC BEZEL METER 
Model 42 2l{." square 

METAL BEZEL METER 
Model 72 2W' square 

METAL BEZEL METER 
Model 73 

2);." diameter 

Phone: (215) 257-6561 TWX: 510-661-5170 

ELECTRO-MECHANICAL INSTRUMENT CO. INC., PERKASIE, PENNSYLVANIA r8944 
a wholly-owned subsidiary of THE LEECE-NEVILLE CO. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1373 



ESI produces a comprehensive line of instruments, stan
dards and system components for the precise measure
ment of resistance, voltage, capacitance, inductance and 
acldc ratio. The full, spectrum of critical application is 
covered: standards and laboratory calibration, design work, 
production and field test. 

All calibrations on ESI instruments are traceable to the 

National Bureau of Standards through ESI transportable 
reference standards. These standards are test reported by 
NBS and maintained by ESI. They form the base from which 
our professional grade instruments derive their warranted 
accuracy. 

For more complete information than given here, please 
request our comprehensive metrology catalog. 

ESI TRACEABILITY-APPLICATION CHART 
(Numbers in boxes are models of ESI instruments 

Temp. RtRo Resistance Voltage 
A. NBS-calibrated 

standards, 1 ppm-5ppm r---~L!,S~R~1~0~4,~S~~ SV 150, 1040A 

B. Working standards 
5ppm-20ppm 

C. Lab calibration 
5ppm-0.Ol% 

D. Design, production, 
field test, .01%-1% 

MULTI-PURPOSE INSTRUMENTS 
3'OOPVIJ'ii> 
Potentiometric 
Voltmeter Bridge. 
Portable, battery-operated 
DC measuri ng at 0.02'10 
accuracy or 0.01'10 in the 
300A. Functions in several 
ranges each as voltmeter, 
voltage source and am

meter; serves as 4-terminal Kelvin bridge, ratio
meter and null detector. Accessories provide re
sistor sorting, AC voltage, high voltage, pH and 
temperature measurements. 

293 Universal 
Impedance Measuring 
System. 
Measures resistance and 
conductance (0.05'10 ac
curacy), inductance and 
capacitance (0.1'10) in five 
figures of direct, in-line 
readout, plus D or Q. 
Sensitivity of 5 micro
volts; variable output 
generator. 

MODEL DESCRIPTION RANGE 
Meas-u-r7in-g-' "'EC", ';-I,~R;:;-a-:n""'d-r'-a-;Cti-o'(C;:-b"'at:-;:t-:-er-:-y') ----------,0""-""511 V, 0-5.11 A, 0-511 Mf! 300 

300A 
250DE 

293 

(same) (same) 
Measures R, C, L battery operated 0-12 Mf! 
(line operation and rack mount Opl.) 0-1200/LF 

Universal bridge for R, G, C, L 
AC/DC gen.-del. 
(Bridge alone-$600) 

0-1200 H 
0-1.2 Mf! 
0-1200 mmho 
0-1200 /LF 
0-1200 H 

RESISTANCE MEASUREMENTS 

242C Resistance 
Measuring System. 
Most versatile system at 
10 ppm direct readout 
accuracy. Four - terminal 
comparisons to 1 ppm, 
with O.l-ppm resolution. 
Matched generator - de
tector with complete 
guarding and shielding 
provides easy operation 
over wide range (10 m i
crohms - 120 megohms). 

231C 
Guarded 
Wheatstone 
System. 
Direct- reading ac
curacy of 0.01'10. 
Range 10 milliohms 
to 12 gigohms with 
high resolution. 
Completely guarded 

Data logging available, as is less accurate, less 
expensive Model 242B. 

internally; Model 801 Generator-De
tector provides variable generator out
put 0 to 600V, detector ranges of 1000 
volts to 3 microvolts. lower range, less 
expensive 232A System also available. 

MODEL DESCRIPTION FULL SCALE RANGES 
500 Auto Kelvin bridge and sorting fixture 1111 f! to 11 Mf! (1 mf! steps) 
242B Kelvin bridge, gen.-del. and decade standard 0.1 mfl-120 Mf! (1 /Lf! resolution) 
242C (same) (same) 
240 Kelvin comparison bridge, 5 ratio ranges 1 ppm resolution 
240C (same, except trimmable) 0.1 ppm resolution 
231C Wheatstone bridge, guarded gen.-del. 1.2f!-12Gf! 
232A Wheatstone bridge, gen.-det. 1.2 f! -12 Gf! 
123 Double ratio set, nanovoll detector 1 :1, 10:1 ratios 
122 Direct-reading double ratio set 1:1, 10:1 ratios 

250 DE Portable 
Impedance Bridge. 
Measures R, C, l a1 
0.1'10, 0.2'10 and 0.3'10. 
Includes solid-state AC
DC detector and gen· 
erator; operates on four 
1.5V D batteries. Pro· 
vision for external bias , 
range extension. 

NOMINAL ACCURACY 
0.02% 

PRICE 
$ 975. 

0.01% 
0.1% 
0.2% 
0.2% 
0.05% 
0.05% 
0.1% 
0.1% 

1045. 
550. 

1200. 

500 Automated Resistance Deviation 
Bridge. High volume resistor sorter and 
tester with 0.01% accuracy or better; ranges 
from under 1 ohm to over 100 megohms. 
Available in variety of systems from semi
automated to completely automatic with 
temperature coefficient readout. 

123 Resistance Comparison System. 
For absolute ratio comparison of resistance 
standards to 0.,2 ppm direct reading. Wide 
range to 10 megohms. Wenner balance en
sures traceability, stability. Includes Model 
900 Nanovolt Galvanometer. 

NOMINAL ACCURACY PRICE 
0.01% $2850. 
50 ppm 3900. 
10 ppm 5500. 
10-30 ppm 1050. 
2 ppm 1600. 
0.01% 2300. 
0.01% 1500. 
0.2 ppm 7600. 
0.2 ppm 4700. 

Electro Scientific Industries, 13900 N. W. Science Park Dr., Portland, Oregon 97229 
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VOLTAGE MEASUREMENT 

1046 DC Voltage Measurement System. 
kilovolt with one system; 5 
at one volt, 0.5% at 1 micro

volt; nanovolt sensi
tivity and resolution; 
standard cell compar
ison to 0.005 ppm. 
Includes both Models 
1045A1 and 945. 

CAPACITANCE MEASUREMENT 

701 Capacitance 
Measuring 
System. 
Two and three
terminal capacitors 
measured from 0 
to 1.2 microfarads 
with 0.01% accu
racy. Resolution of 
1 ppm and conti n
uous tuning from 
20 cycles to 20 Kc. 

273 Capacitance Bridge. 

Compact, wide-range bridge with matched 
generator and sensitive detector gives 0.10/0 

accuracy. Features nine ranges to 12,000 
microfarads; 2, 3 or 
4 terminal connec
tions; complete 
shielding; checks C 
and D in seconds. 

MODEL DESCRIPTION FULL SCALE RANGES PRICE 
1046 Precision DC voltage system, 7 dial 1 nV-1111 V (1 nV steps) 5 ppm $8500. 

5 ppm 4850. 
ext. ref. 3650. 

__ -710~4~5~A~1 ________ ~P~o~t=e~nt~io~m~e~tr~ic~D~C~voltmeter, t~w~0~in~te=r~n~a~l~d~e~te~c~to=r~s ______ ~11~V~-171~1~1~V~(1~~~V~s~te~p~s~)~ ________________ ~~~ __________ ~~ __ __ 
945 Nanovolt potentiometer with galvanometer 1 nV-1 V (1 nV resolution) 

1040A Guarded absolute voltbox 
701 Capacitance measuring system, gen.-det. 
273 Capacitance bridge, 4-terminal, gen.-det. 

RATIO MEASUREMENT 

t'731A 
791 

t'1071 
951 

'SpeCial order 

791/1071AC Ratio 
Calibration Systems. 
Cal ibrate AC ratio trans
formers and resistive 
decade voltage divid
ers; compare standard 
capacitors and induc
tors; provide 0.5 ppm 
linearity, traceable to 
NBS. 791 also deter
mines residual react
ances. 

DESCRIPTION 
DC ratio and voltage calibration (less power supply) 
AC ratio measuring system, gen.-del. 
AC ratio measuring system, gen.-del. 
Temp. meas., Rt/Ro 
tCertified report of calibration supplied 

GENERATORS-DETECTORS 

801 DC 

Generator

Detector. 

source 
1:1,1:10,1:100 ratios 1-4 ppm 1100. 
12 pF-1200 nF (0.0001 pF resolution) 0.01% 2450. 
120 pF-12,000 ~F (0.01 pF resolution) 0.1% 900. 

TEMP. RjRoMEASUREMENT 

731A DC Ratio and 
Voltage Calibration 
System. 
7-decade lab standard 
voltage divider, plus 
guarded absolute raLio 
voltbox with built-in, 
self-cal ihration. 

RANGE 
7-dial K-V divider (0.1 ppm/step) 
7-dial transformer (0.1 ppm/step) 
7-dial transformer (0.1 ppm/step) 
0-1111 fl 

861A AC 

Generator

Detector. 

951 Temperature 
Measuring System. 
10 ppm measurement 
of thermometer/ice
point resistance ratio. 
Features direct readout 
of Rt/Ro or resistance; 
2 nanovolt sensitivity. 
Combines Mueller 
bridge and potentio
metric methods of tem
perature measurement. 

NOMINAL ACCURACY PRICE 
1-10 ppm $2700. 
0.5-5 ppm 2750. 
0.5-5 ppm 2000. 
10 ppm 6150. 

Features solid state 
construction with complete guarding and 
shielding; 3-microvolt full-scale sensitivity; 
power-limited output to 1 watt; 600 volts 
maximum. 

Gang-tuned 20 hertz to 
20 kilohertz, variable; 1-microvolt sensitivity, 
very low noise; variable generator output, 
power-limited. 

900 Nanovolt Galvan
ometer. Precision nullmeter 
for low-level signal measure
ment. Wide range: 10 nano

volls to 3 millivolts. No critical adjustments: Operates from 
any source resistance. Two nanovolt sen'iitivity with 2% ac
curacy end scale, all ranges. 

MODEL DESCRIPTION 
801 DC ge nerator-detector 3 ~ V·'-'-1c;0"'0:;;0'V--;-:e-=-nc;d-:s-::c-=-a.-:le:--------=~;:O;;~~-'-----------==.-:..:::~"-';-.;=-===--------~~;c.;---;..;,CO-;=----~~:;;.::---

GEN. OUTPUT DETECTOR SENS. INPUT R. PRICE 
0-600 V 0.1 ~V 100 k-100 Mfl $1250. 
0-200 V 5 ~V 500 kfl 475. 
0-200 V 550. 

803A.~ ________ ~D~C~g~en~e~r=a~to~r~-d_::e~t~e~ct'_o_::r~~c_::~~------__________ ~~~~----------------~~------------~~~----------~~~--
830 DC generator, guarded and isolated 
861A AC generator-detector, variable freq. 
865 AC/DC generator-detector 
900 Nanovolt galvanometer, 10 nV-3 mV 2nd scale 

(recorder output opt.) 

AUTOMATED MEASUREMENT 

Since 1963 ESI has pioneered in bringing automation to preci
sion measurement, ranging from data acquisition and computer 
processing to physical handling. Complete data logging, inter
facing and computer programming is now available with all 
major calibration systems. 

Our Model 70 Programmable Meter Calibrator is an integrated 
system for large calibration labs, which cuts manpower require
ments to one-tenth what is needed for normal flow of common 
meters. 

0-200 V, 20 Hz-20 kHz 0.25 ~V 1 Mfl 850. 
0-6 V 5 ~V 10 Mfl 575. 

2 nV 1000 fl 2175. 

In the field of measuring precision resistors ESI has developed 
extensive capabilities in automation and speed, while maintain
ing accuracy and traceability. Our Model 500 series of resistor 
testers offer GO-NO-GO systems which virtually eliminate oper
ator error while providing 0.01% accuracy on precision resistors 
at a fraction of a second per measurement. Systems using the 
500 series also can provide temperature coefficient readouts 
automatically for large batches of resistors or can precisely con
trol resistor manufacturing process. Your inquiries and custom 
requirements are invited. 

Electro Scientific Industries, 13900 N. W. Science Park Dr., Portland, Oregon 97229 
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SR 104 Transportable 
Resistance Standard. 

Calibration to 1 ppm is 
available on this 10-kilohm 
standard. Unique features 
include a temperature coefficient of less than 0.2 
ppm/oC and stability of 1 ppm/yr. 

SR 1010 Resistance 
Transfer Standard. 
Twelve aged premium re
sistors, shielded, provide 
transfer 
measurements 
from a stan- ' 
dard resistor to 
one of different 
value; accurate 
to 1 ppm. 

tSR 104 10k transportable resistance standard 
SR 1 Standard resistor .010 

0.10 

SC 1000 Standard 
Capacitor. 

SV 150 S!a!"!dard 
Voltage Cell. 
First voltage standard easily 
transported. Four cells 
sealed in controlled eviron
ment with integral batteries 
for maintaining power dur
ing shipment. Sealed bat' 
teries rarely need servicing 
and cannot spill 

5 ppm (1 ppm/yr. stability) 
500 ppm 
300 ppm 

1,10,1000; I, 10, 100 kO 50 ppm 35. 

SR 1010 Resistance transfer standard (12 steps) 

SR 1010/LTC Low temperature coefficient model 
SR 1010/MT Resistance transfer standard, trimmable 
SR 1050 High resistance transfer standard (11 steps) 

tSC 1000 Standard Capacitor 
SV 150 Standard cell bank 

tCertified report of calibration supplied 

WORKING STANDARDS 

MODEL 
tRV 622A 

tRV 722 
tRV 724 
tOT 72A 

RV 722 DEKAVIDER® Decade Voltage 
Divider. 7-decade Kelvin-Varley circuit pro
vides 0.5 ppm initial linearity, 0.1 ppm resolu
tion and outstanding performance at low set
tings. Temp. coefficient of 0.5 ppm/oC. 

DT 72A DEKATRAN Decade Transformer 
Standard. Laboratory voltage divider having 
O.l-ppm resolution with 7-dial in-line readout. 
Over-windings provide additional 0.1 taps. 
Calibration certificate supplied. 

DC 57 DEKAPACITOR® Capacitance 
Decade. Low-loss, 1'10 accuracy standard. Four 
decades and interpolating, variable air capaci
tor for continuous resolution. Range to 1.111120 
microfarads. 

DESCRIPTION 
Resistive divider (Kelvin-Varley), 6 decades 

Standard divider (Kelvin-Varley). 7 decades 
Standard divider-7 decades, over ranging 
Ratio transformer-7 decade standard 

1 MO 
10MCl 
1,100 Cl 
1,10.100 kO (per step) 
lOll/step 
10 kCl/step 
100 kCl/step 
1 M!l/step 
10 Mil/step 
1 nF 
4 standard cells 

VALUE 
10 kCl 
100 kO 
100 kCl 
11 kCl 
1.1111110 

100 ppm 65. 
100 ppm 145. 
50 ppm 325. 
50 ppm 325. 
50 ppm 445. 

1 ppm 850. 
50 ppm 575. 
50 ppm 675. 
50 ppm 965. 
20 ppm 295. 

1650. 

RS 925C Resistance Standard. 
Four-terminal, provides 10 significant figures 
and accuracy of 0.0005'10. Value: 1.2 megohm 
in 10 milliohm steps. First four decades trim
mabie. RS 624 is 6-decade, less accurate version. 

DB 52 DEKABOX In-line Decade. 
Resistors used for precision dc and audio fre
quency. low temperature, power coefficients; 
minimal leakage. Six-dial DB 62 also available. 

DB 877 DEKABOX® Decade Resistor. Compact 
design employs two coaxial dials (ESI patent) for 8 full 
decades to 12 megohms at 0.02'10 accuracy long term. 

NOMINAL ACCURACY PRICE 
5 ppm $ 500. 
5 ppm 570. 
1 ppm 995. 
1 ppm 1400. 

0.5 ppm 650. 

TOTAL NOMINAL MODEL DESCRIPTION PER STEP RESISTANCE ACCURACY PRICE 

'DB 655 6-Decade resistor-tilting bench model 0.1,10 120 kO, 1.2 MW 0.02% $ 230. 
Ion 12MW 0.02% 275. 

DB 877 8-Decade resistor tilting bench model 0.1 cl 12 MCl 0.02% 295. 
DB 52 Decade resistor-5 decades in-line 0.01,0.1 cl 1.1111,11.111 kn 0.02% 160. 

1 n 111.11 kn 0.02% 170. 
10 cl 1.1111 MCl 0.02% 190. 
lOon 11.111 Mn 0.02% 260. 

DB 62 Decade resistor 6 decades in-line 0.01 n 11.1111 kn 0.02% 180. 
0.1 cl 111.111 kCl 0.02% 190. 
1.0 n 0.02% 210 
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'4§oi,ij,'D SECTION 2900 
SERIES-DIGITAL 
MINI PANEL METERS 17 MODELS 

MEASURE AC/DC VOLTAGE 
WITH UP TO 400% OVER RANGE 

100 QUANT lTV 

SPECIFICATIONS 
V(RMS), v D.C. ACCURACY' 

V(RMS), V D.C. RESOLUTION' 

V(RMS), V D.C. FULL SCALE' 

V(RMS), V D.C. VOLTAGE 
RANGES' 

DC STABILITY 

DC INPUT IMPEDANCE 

AC REJECTION 

INTERFERENCE REJECTION 

MAX. COMMON MODE VOLTAGE 

OVER VOLTAGE PROTECTION 

CONVERSION RATE 

OVER RANGE 

POLARITY 

OUTPUTS 

DECIMAL POINT 

OPERATING TEMP. RANGE 

INPUT POWER 

WEIGHT 

TO CHOOSE FROM 0.2% TO 0.01 % ± 1 
DIGIT, FROM 17 MODELS. OVER A TEMP. 
RANGE FROM + 10D C TO +40oC 

TO CHOOSE BETWEEN 1 mV OR 100UV 
DEPENDING ON MODEL 

.0999 TO 3.9999V 

FROM 100mV TO lKV F.S. DC VOLTS, 100UA 
TO lOA D.C., F.S. 100mV TO 600V (RMS) F.S. 

150UV / DC, TO lOUV / DC, DEPENDING ON 
MODEL. RATED ACCURACY AFTER 15 MIN. 
WARM UP. RECOMMENDED CALIBRATION 
PERIOD 6 MONTHS 

GREATER THAN 1,000 MEG OHMS 

BETTER THAN 60 DB @ 60 Hz 

BETTER THAN 80 DB COMMON MODE FROM DC 
TO 60Hz WITH 1 K OHMS SOURCE UNBALANCED 

500V PEAK 

1 OOTIMES f.S. WITHOUT DAMAGE OR DEGRADA· 
TION Of PERFORMANCE (NOT TO EXCEED 1 KV) 

60, 30, 15 SAMPLES PER SEC. DEPENDING ON 
MODEL 

o to 400% DEPENDING ON MODEL 

AUTOMATIC POLARITY INDICATORS FOR + &-

1·2·4·8 BCD "0" = +O.4V MAX., "1" = 
+2.5V MIN. FOR EACH DIGIT 

PROVIDED IN DISPLAY TUBES AND LIGHTED BY 
MEANS OF JUMPERS TO GND @ REAR CONN. 

O°C TO +50o C 

1150r230V AC 10%,SWITCH SELECTED,47·1000 
Hz, FUSED AND FILTERED (RFI), APPROX. 6 WATTS 

1.5 LBS. 

SHOWING LOW COST, MEDIUM COST AND HI·PERFORMANCE UNITS 
OF THE 17 MODELS TO CHOOSE FROM 

'AC VOLTAGE (RMS) MEASUREMENT CAPABILITIES: AC TO DC CONVERTER 
PLUG IN P.C. CARDS TO CHOOSE FROM. FREQUENCY RANGE: 45 Hz TO 
10 KHz, 20 Hz TO 20 KHz, 20 Hz TO 15 MHz. INPUT IMPEDANCE 10 MEG 
OHMS (SHUNTED BY 20 pf) ON ALL MODELS. 

DRAWINGS 
PHYSICAL OUTLINE & INSTALLATION DIMENSIONS PANEL THICKNESS 7(., %" 1fs 

r 
3 FRONT BEZEL 2.800 

SIDE VIEW PANEL CUT-OUT 1 ±.015 

1:::
1
. ===4=112=-= -= -=-= -= --j:::::!~/ J3h 1--/. - 3112 ---l % ~ L-~--4-'3-00-±-'0-15-~_--,1 

1 

ALL DIMENSIONS IN INCHES 

ELECTRONIC DESIGN LABS, INC. 
P.O. BOX 7837, PHILADELPHIA, PENNA. 19101 • TEL: (215) 925-9500 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1377 
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DC Voltage 
Standards 

DC Voltage 
Standards 
(special purpose) 

Digitally 
Programmable 
DC Voltage 
Standards 

1378 

precision engineered 
AC/DC voltage and current calibrators 
(also standards, sources and references) 

All solid state. Short circuit and overload proof. Fully automatic recovery and 
zero balance. 30 second warm-up. Stability better than .001 % of setting per day. 

MODEL VS-ll VS-lll VS-l000 

Eout ±11.1110 v ±111.110 v ±1111.110 

lout 50 mA 50 mA 10 mA 

Absolute 
Accuracy ±0.005% ±0.005% ±0.007% 

Zout .020 0.10 0.10 

Weight a Ibs. 9lbs. 201bs. 

Prices $620 $795 $995 

Options: Rack Mountable - $25 additional (add "R" to model number). Null 
Meter - differential measurements with built in null detector. 00 Z at null -
$25 additional (add "N" to model number). 
Electronic Galvanometer - differential measurements with built in, protected 
meter. Input impedance: oc at nUll, t MO off null, sensitivity 25 /LV-$200 
additional (add "G" to model number). 

Applications: Calibrators, standards. references, sources and power supplies. 
EDC DC Voltage Standards are used in calibration laboratories, design and 
engineering laboratories, field service and production line Q.C. 

EDC introduces a new Low-Impedance DC Millivolt Standard (Model MV-10S) 
and a new DC Nanovoll Standard (Model MV-l06), All solid state. Short circuit 
and overload proof. Fully automatic recovery and zero balance. 30 second warm~ 
up. Stability better than .001% of setting per day. ""'-

MODEL MV-IOO MV-105~ MV-l06~ 
Eout (1) ±11.1110 v ±11.1110v ±11.11110v 
Ranges (2) ±111.110 mV ±111.110 mV ±111.11'1O mV 

(3) ±11.11110 mV 

Resolution (1) 100/LV 100/LV 10 /LV 
(2) 1/LV 1/LV 100 nV 
(3) 10 nV 

lout 50 mA 50 mA 50 mA 
Voll Range 

Zout (1) .020 .020 .020 
(2) 20[) 1.00 100 
(3) 10D 

Accuracy (1) ±.OO5% ±.005% ±.OO5% 
(limit of (2) ±.O1% ±.O1% ±.O1% 
error) (3) ±.O1% 

Weight a Ibs. a Ibs. ay> Ibs. 

Prices $720 $750 $950 

Options: For rack mountable models, nuff meters, and electronic galvanometers 
see "options" listed above~ 

Applications: Thermocouple and transducer calibration, simulation and measure
ments. Recorder calibration and linearity. Transducers: bridge excitation. Ampli
fiers: checking gain and linearity. 

True digital programming from BCD logiC signals. Serial by digit or parallel entry. 
Sign and each decade independently selected. The output is isolated from 
both the chassis and the control circuit. Short circuit and overload protected, 
fully automatic 

MODEL 

Eout 

Accuracy 

lout 

Zout 

Prices 

recovery. II!J""".,. 

MV-IOOP~ 

166.65 mV 

±0.015% 

N/A 

200 

$1995 

VS-l1P VS-lllP 

±11.110 v ±111.10v 

±O.O1% ±0.01% 

50 mA 100 mA 

.03[) 0.10 

$1020 $1195 

Digital programming: Input programming readers such as punch paper tape, 
punch card, incremental magnetic tape, pin board, programmer drum, stepping 
switches or key board. 

Memory features: Preserves the register contents without maintaining digital 
inputs. Programmer can then be used for other functions. 

Options: Detailed specifications on these and other models on request. 

See YELLOW SECTION for Local Offices, Phones eem /1969 



Multi-purpose 
Voltmeter 
and Calibrator 
TVM, 
':;VM, 
and 
source 

DC Current 
Standards 

AC Voltage (RMS) 
Standards 

eem/1969 

i4Jiil#,md SECTION 2900 
EDC has been building exclusively solid state instrumentation for 12 years. The 
Model 2900 ;s our latest achievement. 

This instrument is a highly versatile transistorized voltmeter, differential volt
meter (infinite impedance null detector) and DC voltage calibrator at a very 
low cost. 

MODEL EDC 2900 

INPUT SPECIFICATIONS OUTPUT SPECIFICATIONS 
TVM Mode: Accuracy ±0.003% 
E in 10 MV to 1200 Vdc Output 10 nV to 

in 8 ranges 4:111.1110 Vdc 

Zin 20 M() in 4 ranges 

Resolution 1 ppm Resolution 1 ppm 

:;VM Mode: Stability .0005% day 

E in 10 p.V to 1200 Vdc 
Current 100 mA 

Z in V' at null, 20 Mil off null Zout 30 milliohms 

Sensitivity 10 MV Weight 10 Ibs. 

Price $1650 

Recorder output terminals available at rear panel 

Short circuit and open-circuit proof. 30 second warm-up. Automatic zero. 

MODEL CR-l0 CR-100 CR-102 

OUTPUT 

I mode ±11.1110 mA ±111.110 mA ±111.110 mA 

E mode 4:11.1110 Vdc 4:11.1110 Vdc 

CDMPLIANCE 

I mode 50 V 100 V 125 V 

E mode 50 rnA NjA 100 mA 

Accuracy :±O.O2% ±0.02% .±O.O2% 

Prices $900 $975 $1100 

Options: Nul! detector built in and protected for differential voltage measure
ments. :Xl Z at null. $25 additional (add "N" to model number). 

Rack Mountable - $25 additional (add "R" to model number). 

Applications: Transducer, relay characteristics, precision checking of zener 
diodes, calibration of gyro torquers, relays, controllers and recorders. 

Completely solid state. Short circuit protection. 60 second warm-up. Automatic 
zero. Low output impedance. Fully self-contained and portable. IJJJt"".",. 

MODEL AC-1000 AC-200 AC-10D ~ 

Resolution 

E Accuracy 

Burden 

Frequency 
Range 

5 Internal 
Frequencies 

Zout 

Distortion 

Weight 

Prices 

100 MV to 100 "V to 1 mV to 
1111.110 V 211.110 V 111.110 V 
in 2 ranges in 2 ranges 

10 MV & 1 mV 10 MV & 1 mV 1 mV 

0.01% 0.01% 0.01% 

50 VA or 25 VA or 100 mA 
2 Amps 1 Amp 

45 Hz to 30 Hz to 10 Hz to 
5 kHz 20 kHz 50 kHz 

Unlimited number of frequencies attained by use of 
external oscillator via front panel terminals 

50, 60,400 Hz, 50, 60, 400 Hz, line only 
1 kHz 1 kHz 
+ Optional + Optional f 
plus Ilne plus line 

.OOHI to 1\l .001\1 to .211 .00Hl to .Hl 

0.1% 0.1% 0.1% 

501bs. 451bs. 301bs. 

$2690 $2490 $2190 

Applications: Calibration of YOM, DVM, VTVM; design and evaluation of 
amplifiers, converters, filters, rectifiers, filter regulators, demodulators, trans
formers, and inductors; power source for servo applications. 

f~"'~'~'" .' ;1 t··.· .•.... ... $i •••• .. ~ ;····.H .•• ··· ,'hi·lhl.' .. 
1.~ "."Jft' .. 1r- i.' ,. 

.. .. 
' 'J 

All EDC instruments are traceable to the U.S. National Bureau of Standards, Certification supplied with 
each instrument / All instruments are available under GSA Contract / Export prices slightly higher / Line 
(Mains) power: 115 Vac, 60 or 400 Hz; or 220 Vac, 50 Hz / Instruments available for no-charge 
evaluation. Contact your local sales representative or the main plant. 

Electronic Development Corp. 
423 West Broadway 

Boston, Massachusetts 02127 Tel. (617) 268-9696 
See YELLOW SECTION for Local Offices, Phones 1379 
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SOLID STATE NOISE GENERATORS 

FIXED RANGE NOISE GENERATOR CARDS 
AMPLITUDE PROBABILITY DISTRIBUTION: Symmetrical non~clipped 

Gaussian waveform 
OUTPUT LEVEL: (open circuit) 3 volts rms. 
AMPLITUDE CONTROL: Cantinaoasly "nable 
SIZE: 4W' x 6'12" x 1" 
POWER: -30 volts dc. 

SERIES 3602A, 3603A, and 3606A 
OUTPUT IMPEDANCE: 600 ohms ± 10%. 
MAX. LOAD: 300 oh ms 

Some of the many frequency ranges available are listed below. 
Write for further information. 

MODEL 3602A 
~12124 20 Hz to 20 kHz ±ldb $174 
~11124 10 Hz to 20 kHz ± ldb $209 
~12154 20 Hz to 50 kHz ±ldb $194 
~1l15410 Hz to 50 kHz ±Idb $229 

MODEL 3603A 
~12115 20 Hz to 100 kHz ±ldb $214 
~1l1l5 10 Hz to 100 kHz ±Idb $249 
~12125 20 Hz to 200 kHz ±Idb $229 
~1l125 10 Hz to 200 kHz ±Idb $264 
~12155 20 Hz to 500 kHz ±Idb $249 
~11l55 10 Hz to 500 kHz ±Idb $284 

MODEL 3602A 
~22154 20 Hz to 50 kHz ±2db .$174 
~21154 10 Hz to 50 kHz ±2db $209 
~22115 20 Hz to 100 kHz ±2db $179 
~21115 10 Hz to 100 kHz ±2db $214 
~22125 20 Hz to 200 kHz ±2db .$199 
~21125 10 Hz to 200 kHz ±2db $234 
~22155 20 Hz to 500 kHz ±2db $214 
~21155 10 Hz to 500 kHz ±2db $249 
~32155 20 Hz to 500 kHz ±3db $174 
~31155 10 Hz to 500 kHz ±3db $209 

MODEL 3606A 
~52124 20 Hz to 20 kHz ±'I2db $299 
~51124 10 Hz to 20 kHz ±'I2db $334 
~52154 20 Hz to 50 kHz ±'I2db $319 
~51154 10 Hz to 50 kHz ±'I2db . $354 
~52115 20 Hz to 100 kHz ±'12db $339 
~51115 10 Hz to 100 kHz ±'/,db $374 
~52125 20 Hz to 200 kHz ±'/,db $354 
~51125 10 Hz to 200 kHz ±'/,db $389 
~52155 20 Hz to 500 kHz ±'12db $374 
~51155 10 Hz to 500 kHz ±'12db .$409 

SERIES 3607A 
OUTPUT IMPEDANCE: 200 ohms ±IO% 
MAX. LOAD: 700 ohms. 

Some of the many hequency ranges available are listed below 
Write for further in/ormation. 

MODEL 3607A 
~15316 5 kHz to I mHz ±Idb 
~35316 5 kHz to 1 mHz ±3db. 
~25356 5 kHz to 5 mHz ±2db 
~35356 5 kHz to 5 mHz ±3db. 

$345 
$195 
$570 
$460 

SOLID STATE NOISE GENERATORS 

Model 602A-200 5 Hz to 5 mMz, 3 Ranges .. $395 
FREQ. RANGES: 5 Hz to 20 kHz, 5 Hz to 500 kHz, 5 Hz to 5 mHz. 
OUTPUT SPECTRUM: 20 Hz to 20 kHz - ± I db, 20 Hz to 500 kHz 
- ±2.5 db, 500 kHz, to 5 mHz - ±5 db. 
OUTPUT LEVEL: (open circuit), 20 kHz range - 3 volts, 500 kHz 
range - 2.5 volts, 5 mHz range - 2 volts. 
OUTPUT IMPEDANCE: 200 ohms ± 10%. 
MAXIMUM LOAD: (on direct output) 700 ohms. 
OUTPUT STEP ATTENUATOR: no, XO.1, X.OI, X.OOI, and X.OOOI; 

calibrated to work into open circuit. 
Accuracy: ±3'1, to lOa kHz, ±IO'I, to 5 mHz. 
Output Impedance: 200 ohms ±1%. 

SPECTRAL DENSITY: ApproXimate spectral denSity (mv/VHz) for 
1 volt rms output 20 kHz band - 5, 500 kHz band - 1.2, 5 mHz 
band -Ok 

AMPLITUDE PROBABILITY DISTRIBUTION: Symmetrical non"clipped 
Gaussian waveform all ranges. 

OUTPUT METER: 0"5 volts rms. 

Model 602A-1390 5 Hz to 5 mHz, 3 Ranges .. $330 
FREQ. RANGES: 5 Hz to 20 kHz, 5 Hz to 500 kHz, 5 Hz to 5 mHz. 
OUTPUT SPECTRUM: 20 Hz to 20 kHz - ± 1 db, 20 Hz to 500 kHz 

- ±3 db, 500 kHz, to 5 mHz - ±8 db. 
OUTPUT LEVEl: (open circuit), 20 kHz range - 3 volts, 500 kHz 

range - 2 volts, 5 mHz range - 1 volt. 
OUTPUT IMPEDANCE: 900 ohms ± 10%. 
MAXIMUM LOAD: (on direct output) no limit. 
OUrpUT STEP ATTENUATOR: no, XO.1, X.ot, X.001, and X.OOOI; 

calibrated to work into open cirCUit 
Accuracy: ±3% to 100 kHz, ±1O% to 5 mHz. 
Output Impedance: 200 ohms ±5%. 
SPECTRAL DENSITY: Approximate spectral density (mv/vHz) for 

I volt rms output. 20 kHz band - 5, 500 kHz band -1.2, 5 mHz 
band-0.6. 

AMPLITUDE PROBABILITY DISTRIBUTION: Symmetrical non·clipped 
Gaussian waveform all ranges. 

OUTPUT METER: 0·5 volts rms. 

Model 603A 5 Hz to 5 mHz, 3 Ranges .$545 
FREQ. RANGES: 5 Hz to 20 kHz, 5 Hz to 500 kHz, 5 Hz to 5 mHz. 
OUTPUT SPECTRUM: 10 Hz to 500 kHz - ±1 db, 500 kHz to 5 

mHz- ±3 db. 
OUTPUT LEVEl: (open circuit) 3 volts rms all ranges. 
OUTPUT IMPEDANCE: 200 ohms ± 10%. 
MAX. LOAD: (on direct output) 700 ohms. 
OUTPUT STEP ATTENUATOR: XI.O, XO.l, X.OI, X.OOI, and X.OOOI; 

calibrated to work into open circuit. 
Accuracy: ±3'1, to 500 kHz, ±5'1, to 5 mHz. 
Output Impedance: 200 ohms ± 1%. 

SPECTRAL DENSITY: Approximate spectral density (mv/ v Hz) for I 
volt rms output. 20 kHz band-5, 500 kHz band-1.2, 5 mHz 
band-0.4. 

AMPLITUDE PROBABILITY DISTRIBUTION: Symmetrical non·clipped 
Gaussian waveform all ranges. 

OUTPUT METER: 0·5 volts rms. 

MODEL 3609A Power Supply Card. .$67 
(supplies power for up to 2 noise generator cards) 

SIZE: 4W' x 6W' 
INPUT: 115/230 volts ±1O/20 volts, 50 to 1000 Hz 

SOLID STATE NOISE GENERATORS 

Model 610A 5 Hz to 5 mHz, 8 Ranges .$1,275 

FREQ. RANGES: 5 Hz to 2 kHz, 5 Hz to 5 kHz, 5 Hz to 20 kHz, 5 
Hz to 50 kHz, 5 Hz to 200 kHz, 5 Hz to 500 kHz, 5 Hz to 2 mHz, 
and 5 Hz to 5 mHz. 

OUTPUT SPECTRUM: Uniform ± 0.5 db from 10 Hz to 500 kHz 
and ± 2.0 db from 500 kHz to 5 mHz. 

OUTPUT LEVEL: 0 to I volt rms, adjustable by front panet amp!! 
tude control. A dynamiC range of 5 to 1 peak to rms value is 
provided. 

OUTPUT STEP ATTENUATOR: no, XO.l, X.01, X.OOI, X.OOOI. Ac" 
curacy ± 0.1 db to 500 kHz; ± 0.25 db to 5 mHz. 

SPECTRAL DENSITY: Approx. for 1 volt rms output. 

Band mv/ v Hz Band mv/\/Hz 
2 kHz 17.5 200 kHz 1.75 
5 kHz 11.0 500 kHz 1.10 

20 kHz 5.5 2 mHz 0.55 
50kHz 3.5 5mHz 030 

AMPlITUDE PROBABILITY DISTRIBUTION: Symmetrical Gaussian all 
ranges. 

OUTPUT METER: a to 1 volt rms. Accuracy ±2'1, of full scale to 
2 mHz; ±5'1, to 5 mHz. 

MAXIMUM LOAD: 500 ohms on direct output. 
OUTPUT IMPEDANCE: 50 ohms direct output. 
POWER REQUIREMENTS: 115/230 volts ±I0!20 volts, 50 to 1,000 

Hertz ac. 

Model 602A with full rack width mounting option. 

.~"'~"' •. ..'.'.' .... ' y : .• 
t!~::. 

Models 602A and 610A combined by 

dual unit adapter kit. 

OPTIONS & ACCESSORIES FOR 

MODELS 602A, 603A, 610A, & SERIES 624A 

Rechargeable battery optIOn add $135 
Full rack width cabinet and rack mounting haidware option add $35 
Adapter kit. dual Unit and rack mounting hardware $7 
Adapter kit, single unit rack mounting (includes blank panel 

to make dual unit) $56 
Rechargeable baUery kit $145 

~ ELGENCQ, INC. 1550 Euclid Street· Santa Monica, Calif .• (213) 451·1635 • TWX 910-343-6475 

1380 See YELLOW SECTION for Local Offices, Phones eem/1969 
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ELGENCO NOISE GENERATORS 
SOLID STATE NOISE GENERATORS 

Series 624A Fixed Range Noise Generators 
OUTPUT LEVEl: (open circuit) 3 volts rm. 
OUTPUT IMPEDANCE: 200 ohms ± Ill'!,. 
MAX. LOAD: 700 ohms. 
OUTPUT STEP ATTENUATOR: no. XO.I, X.OI. X.OOI. and X.OOOI; 

calibrated to work into open circuit. 
Output Impedance: 200 ohms ± I'!.. 

AMPLITUDE PROBABILITY DISTRIBUTION: Symmetrical ROn·clipped 
Gaussian waveform. 

OUTPUT METER: 0·5 volts rms. 
POWER: 115/230 volts ± 10/20 volts, 50 to 1,000 Hertz ac. 
DIMENSIONS: 5\\" high x 8\\" wide x ll" deep. 
Some of the many frequency ranges available are listed below. 
Write for further information. 

MOOEL 624A 
·1212420 Hz to 20 kHz ±Idb. 
·1112410 Hz to 20 kHz ±Idb. 
·1215420 Hz to 50 kHz ±Idb 
·1115410 Hz to 50 kHz ±Idb. 
·1211520 Hz to 100 kHz ±Idb 
·1111510 Hz to 100 kHz ±Idb 
·1212520 Hz to 200 kHz ±Idb 
·1112510 Hz to 200 kHz ±Idb. 
·1215520 Hz to 500 kHz ±Idb. 
·1115510 Hz to 500 kHz ±Idb. 
·2215420 Hz to 50 kHz ±2db. 
·21154 10 Hz to 50 kHz ±2db 
·2211520 Hz to 100 kHz ±2db. 
·2111510 Hz to 100 kHz ±2db. 
·22125 20 Hz to 200 kHz ±2db. 
·21125 10 Hz to 200 kHz ±2db. 
·2215520 Hz to 500 kHz ±2db. 
·21155 10 Hz to 500 kHz ±2db. 
·3215520 Hz to 500 kHz ±3db .. 
·3115510 Hz to 500 kHz ±3db 
·5212420 Hz to 20 kHz ±'hdb 
·5112410 .Hz to 20 kHz ±'/,db 
·5215420 Hz to 50 kHz ±\I,db 
·5115410 Hz to 50 kHz ±lhdb 
·5211520 Hz to 100 kHz ±'hdb . 
·5111510Hzto 100kHz ±\I,db. 
·5212520 Hz to 200 kHz ±'hdb 
·51125 10 Hz to 200 kHz ±\I,db . 
·5215520 Hz to 500 kHz ±\I,db 
·5115510 Hz to 500 kHz ±\I,db 

$305 
. $340 
.$325 
.$360 
$345 

.$380 
$395 

. $430 
$415 

.$450 

.$305 

.$340 

.$310 

.$345 

.$330 

.$365 

.$345 

.$380 

.$305 

.$340 

.$430 

.$465 
$450' 

.. $485 
.$470 
.$505 
.$520 
.$555 
.$540 
$575 

ENCAPSULATED NOISE SOURCE MODULES 
Series 1602A, 1603A, and 1606A ..... $95 to $340 
Various frequency ranges and output flatness 
available. Size: 1%" x lW' x %". Write for details. 

SOLID STATE NOISE GENERATORS 

MODEL 632A Dual Output DC to 
400 Hz and 5 Hz to 40 kHz. . .$2,595 

LOW FREQUENCY OUTPUT 
AMPLITUDE PROBABILITY DISTRIBUTION: Gaussian ±1.0%. 
OUTPUT SPECTRUM: Uniform ±O.l db lrom DC to 350 Hz. 
MAXIMUM OUTPUT: 1.0 volts rms. A dynamic range of 5 to I peak 

to rms value is provided. 
MAXIMUM SPECTRAL DENSITY: Appro,. 1.5, 10" volts'/Hz. 
OUTPUT MEAN: Less than 5 my. 
OUTPUT IMPEDANCE: Approximately 1.000 o~ms. 

HIGH FREQUENCY OUTPUT 

AMPLITUDE PROBABILITY DISTRIBUTION: Gaussian ±2%. 
OUTPUT SPECTRUM: Uniform ±0.5 db lrom 10 to 35,000 Hz. 
MAXIMUM OUTPUT: 1.0 volts rms. A dynamic range 01 5 to I peak 

to rms values is provided. 
.MAXIMUM SPECTRAL DENSITY: Approx. 2,10" volts'/Hz. 
OUTPUT MEAN: Less than I my . 
OUTPUT IMPEDANCE: Approximately 100 ohms. 

ROISE REGULATOR: rms output level continuously stabilized against 
a reference voltage. 

OVERLOAD INDICATOR: p,nel overload indicator lights when input 
noise level to regulator is out of regulation range . 

POWER: 115/230 votts ± 10/20 volts. 50 to 1,000 Heri1 ac. 
DIMENSIONS: 5\\" high x \7" wide, ll" deep. 19" wide with rack 

mounting flanges mounted (supplied) 

Model 631A 5 Hz to 40 kHz. . .... $1,645 

VACUUM TUBE NOISE GENERATORS 

Model 301A DC to 40 Hz .. . . . . . . . $2,195 
AMPLITUDE PROBABILITY DISTRIBUTION: Gaussian ±I%. 
OUTPUT SPECTRUM: Uniform ±O.I db lrom 0 to 35 Hz. 
MAX. OUTPUT: 12 volts ims into a 1 megohm input resistance. 

Dynamic range of 5 to 1 peak-ta-rms is provided. 
MAX. SPECTRAL DENSITY: Appro,. 2.5 vo~s' 1Hz. 
D.C. UNBALANCE: Less than 50 my. 
NOISE REGULATOR: rms output level continuously stabilitzed against 

a reference voltage. 
OVERLOAD INDICATOR: Panel overload indicator lights when input 

noise level to regulator is Qut of regulation range. 
POWER: 115/230 volts ±10!20 volts. 50 to 1,000 Hertz ac. 
MOUNTING: Standard relay rack panel 7" high, 19" wide. Can be 

supplied -in deluxe cabinet as shown for $75 extra. 

Model 321A DC to 120 Hz. . .. $2,295 
OUTPUT SPECTRUM: Unilorm ±O.l db from 0 to 105 Hz. 
MAX. SPECTRAL DENSITY: Appro,. 1.0 volls'/Hz. 

OTHER SPECIFICATIONS SAME AS MODEL lOlA 

VACUUM TUBE NOISE GENERATORS 

Model 331A 5 Hz to 20 kHz. ... $1,395 
OUTPUT SPECTRUM: Unilorm to plus or minus 0.5 db lrom 10 to 

20.000 Hz. 
OUTPUT LEVEL: 0 to 5 volts rms. adjuslable by sell contained at· 

tenuator. A dynamic range of 7 to 1 peak to rms value is provided. 
SPECTRAL DENSITY: Approx. I mvl yHz for 5 volt rms output. 
AMPLITUDE PROBABILITY DISTRIBUTION: Gaussian ±I%. 
NOISE REGULATOR: rms output level continuously stabilized 'gainst 

a zener reference voltage. 
OVERLOAD INDICATOR: Panel overload indicator lights when input 

noise level to regulator is out of regulation range. 
OUTPUT METER: 0 to 5 volts rms. 
MAX. LOAD: 10,000 ohms. 
POWER REQUIREMENTS: ll5/230 volts ±10/20 volts, 50 to 1,000 

Hertz ac. 
MOUNTING: Standard relay rack panel 7" high, 19" wide and is 

15" deep. Can be supplied in deluxe cabinet as shown for $75 
extra. 

MODEL :I3lA·23 5 H, to 2 kHz. 
MODEL 331A·53 5 Hz to 5 kHz. 
MODEL 331A-54 5 Hz to 50 kHz 
MODEL 331A·25 5 Hz to 200 kHz 
MODEL 33lA·55 5 Hz to 500 kHz 

Model 31lA Dual output DC to 
40 Hz and 5 Hz to 20 kHz. 

LOW FREQUENCY OUTPUT 

.$1495 
. .$1495 
.. $1495 

.... $1595 
.$1745 

.$2,595 

AMPLITUDE PROBABILITY DISTRIBUTION: Gaussian ±I%. 
OUTPUT SPECTRUM: Unilorm ±O.l db lrom 0 to 35 Hz. 
MA.X. OUTPUT: 12 volts rms into a 1 megohm input resistance. 

Dynamic range of 5 to 1 peak·to·rms is provided. 
MAX. SPECTRAL DENSITY: Approx. 2.5 volts' 1Hz. 
D.C. UNBALANCE: less than 50 my. 

HIGH FREQUENCY OUTPUT 
AMPLITUDE PROBABILITY DISTRIBUTION: Gaussian ±2%. 
OUTPUT SPECTRUM: Uniform ±0.5 db from 10 to 20.000 Hz. 
MAX. OUTPUT: 15 volts rms. 
MAX. SPECTRAL DENSITY: 7.5 x 10-' volts'/Hz. 

NOISE REGULATOR: rms output level continuou,ly stabilized against 
a reference voltage . 

OVERLOAD tNDlCATOR: Panel overload indicator lights when input 
noise level to regulator is out of regulation range. 

POWER: ll5 v. ±10 v, 50/60 Heri1 ac. 
MOUNTING: Standard relay rack panel 7" high, 19" wide. Deluxe 
cabinet as shown not available. 

Model 312A Dual output DC to 
120 Hz and 5 Hz to 20 kHz. .$2,695 

LOW FREQUENCY OUTPUT 
AMPLITUDE PROBABILITY DISTRIBUTION: Gaussian ±I%. 
OUTPUT SPECTRUM: Unilorm ±O.l db from 0 to 105 Hz. 
MAX. OUTPUT: 12 volts rms into a I megohm input resist.nce. 

Dynamic range of 5 to 1 peak·to-rms is provided. 
MAX. SPECTRAL DENSITY: Appro,. 1.0 volls'/Hz. 
D.C. UNBALANCE: less than 50 mv. 

HIGH FREQUENCY OUTPUT 
OTHER SPECIFICATIONS SAME AS MODEL 31lA 

~ ELGENCO, INC. 1550 EuclId Street· Santa Monica, Calif .• (213) 451·1635 • TWX 910·3436475 
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50 MV-15 through 600 amperes 
100 MV-50 through 600 amperes 

TYPE C 

.50 MV-1000 through 2000 amperes 
100 MV-I000 through 2000 amperes 

50 MV-2500 through 30000 amperes 
100 MV-2500 through 10000 amperes 

TYPE B 

50 MV--300 through 1200 amperes 
100 MV-300 through 120() amperes 

TYPE E 

50 MV-1500 through 2000 amperes 
100 MV-1500 through 2000 amperes 

TYPE HA 

Style shown here has rated capacities of 10,000 amps and under. 

50 MV-1 through 500 amperes 
100 MV-1 through 500 amperes 

Oreater capacities are handled by style shown at bottom of page. 

Large capacity 
Type F 
shown with 
lightweight Type 

Ala. 35805: Huntsville 
Electro·Tech, Inc. 
106 Jordan Lane. NW 
Phone: 205/539·371 8 

Mass. 01803: Burlington 
The Mancib Co. 
"A" Sf. at Middlesex Tpk. 
Phone: 617/272-9450 

1382 

TYPEW 
TYPE TRW-50 

50 MV-100 through 600 amperes 
50 MV-500 through 1000 amperes 

100 MV-120 through 500 amperes 

TYPE WT 

50 MV-lOOO through 10000 amperes 
100 MV- 600 through 6000 amperes 

LIGHTWEIGHT 
TYPES 

Conn. 06457: Middletown 
The Mancib Co. 
Randolph Rd. & Co. Avenue 
Phone: 203/347·5629 

N.Y.lll03: Long Island City 
Tobias & Co .. Inc. 
48·15 31 st Ave. 
Phone: 212/726·4551 

50 MV-5 through 1200 amperes 

We offer the widest selection of standard model shunts available anywhere. 
Both switchboard and portable types. In addition, we produce custom made 
shunts to your specifications. Our standard models, illustrated on this page, 
have current ratings up to 30,000 amperes. Many of these can be shipped 
immediately. Custom made shunts, of course, take a little time to produce. 
But whether you order a standard or special model, we promise fast service, 
fine craftsmanship and a personal interest in your complete satisfaction. 

EM PRO MANUFACTURING CO., INC. 
GENERAL SALES OFFICE AND PLANT 

P.O. BOX 26064-INDIANAPOLIS, INDIANA 46226-317/823-4478 

REGIONAL SALES OFFICES 

Fla. 32806: Orlando 
Electro·Tech. Inc. 
307 27th St. 
Phone: 305/423·5589 

N.C. 28214: Charlotte 
Electro· Tech. Inc. 
5141 Belhaven Blvd. 
Phone: 704/392·7451 

Ga. 30054: Atlanta 
Electro·Tech. Inc. 
3020 Commerce Way 
Phone: 404/767·8761 

Ohio 44135: Cleveland 
Weschler Electric Corp. 
4250 West 130th St. 
Phone: 116/151·4609 

III. 60644: Chicago 
Pacific Indicators Co. 
5924 West Madison St. 
Phone: 311/CO 1·1330 

Pa. 19115: Philadelphia 
Sunshine Scientific Inst.. Inc. 
1810 Grant Ave. 
Phone: 115/0Rchard 3·5600 

Md. 21227: Elkridge 
Sunshine Scientific Inst .. Inc. 
5600 Main St. 
Phone: 301/796·5600 

Can .. Ontario: AJAX 
Stark Electronic Inst .. Ltd. 
540 Finley Ave. 
Phone: 416/941·2120 

See YELLOW SECTION for Local Offices, Phones eem/1969 



MINIATURE WAVEFORM GENERATOR 
A Combination Waveform and Pulse Generator 

5000 
series 

MODULAR WAVEFORM GENERATOR 

iJ§iiiij,'D SECTION 2900 

WAVEFORM GENERATORS & SYNTHESIZERS 
Other miniature waveform generators are: 

MODEL 100 WAVEFORM GENERATOR 
.001Hz to 3MHz; square and triangle to 5MHz. Sine "v, Square-LJ:r nU ' Pulse 
-R:.:R:ll lf,Triangle "v and Ramp /1". Variable 0 to 20V P-P into 600 ohms with 
variable ±5V D. C. offset. $445 

MODEL 103 VCF All Model 100 features plus a precision control of frequency with 
an external voltage (YCF). 

MODEL 104 Triggered All Model 100 features plus manual or external gating and trig
gering (single shot). 

MODEL 105 Triggered VCF All Model 100 features plus the combination of gating, 
triggering and voltage controlled frequency. 

Some modules for this system are: 
GENERATORS 

G5210 
G5211 (VCF) 
G5212 (ramp) 
G5213 (ramp) 

WAVEFORMS 

FREQUENCY RANGE 
0.0001 Hz to 2MHz (triangle for sine shaping limited to 1 MHz) 
0.0001 Hz to 2MHz (triangle for sine shaping limited to 1 MHz) 
1000 sec to 1", sec designed to drive VCF G5211 
1000 sec to 1 JI sec built-in gating, triggering and ramp-hold 

G5210 rtrU /VV'-
G5211 (VCF) ru NY I'NV'V 
G5212 (ramp) --....r --II or .r--tJ 
G5213 (ramp) 

MODE CONTROLS 
C5110 Gate and Trig to generator-variable start-stop point. 

AMPLIFIERS 
A5410 

A5420 
A5422 

SINE SHAPER 
S5510 

Adds haversine waveform. 

Square output only. Features fast rise and fall times. 
28V p-p into 600 ohms. 
Built-in sine shapero External input provided. 28V p.p into 600 ohm •. 
General purpose amplifier for ramp generator and 55510 

No output, requires A5422. Ultra low distortion. Available August 1969. 

Cabinet/power unit ±18V regulated, ±30 unregulated, ±8V unregulated 
5001 

The 5000 modular system offers the capabilities of building a wide variety of waveform, pulse or signal generators from 
basic independent modular units. 3%" Thin 

Other 500 series waveform generators are: 

MODEL 502 WAVEFORM GENERATOR .001 Hz to lMHz; Sine'\." 

Square I'tuLb--' Pulse-:fl:.::fl-- .n. 1f-, Triangle "'v and Ramp A" $385. 

MODEL 500 WAVEFORM GENERATOR .0001Hz to 1MHz, square and triangle to 
2MHz; Sine '\." Square '-9:rrtu' Pulse-1\::=R.Jl lf , Triangle "v and Ramp A " . 
Three independent output amplifiers and attenuators, 25V P-P into 600 ohms with var
iable D. C. offset. Will drive 50 ohms at reduced amplitude. $495 

MODEL 503 VCF GENERATOR All Model 500 features plus precISIan control of fre
quency with an external voltage (VCF). 50: 1 sweeping ratio. VCF input signal condi
tioning. $545 

MODEL 504 TRIGGERED GENERATOR All Model 500 featur.es plus manual or exter
nal gating and triggering (single shot). Va riable start-stop point adds haversine 
waveform. $545 

WAVEFORM GENERATOR (SLIM LINE 3.5") 
MODEL 505 TRIGGERED, VCF All Model 500 features plus gating, triggering and 
voltage controlled frequency (reference Models 503 and 504). $645 

A Combination Waveform and Pulse Generator 

---------------------------------NEW 201 COMPLEX WAVEFORM SYNTHESIZER SOLID STATE 3Y,' THIN PACKAGE. 

DIGITAL 

ANALOG 

eern /1969 

~I~ 
'~f'v\ 

Produces forty individual and incremental voltage levels, twenty if both the amplitude 
level and the pulse width are variable. Bath digital and analog (variable .Iope) output •. 
Increment programming enables each individual increment to be set to a pre-determined 
D. C. level by monitoring with YOM or DVM. Increments variable from 20 sec to 2J1.ec. 

EXACT ELECTRONICS INC. 
455 S E. 2nd Avenue. HIllsboro. Oregon 97123 • TEL (503) 648·6661 

See YELLOW SECTION for Local Offices, Phones 1383 
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TD MEET MDDERN RFI/EMC NEEDS 
I i.-am [] 

EMC·l0 SERIES INTE.RFERENCE ANAL YIERS 
20 H:z to 50 KH:z 

EMC-10 is an approved, fully solid-state receIVIng instru
ment which not only tunes the entire range of 20 Hz to 
50 KHz, but can be remotely tuned over this range with
out mechanical drive. When used in its wide-band, non
selective mode, response extends all the way to 500 KHz. 
The Model EMC-10E version incorporates built-in elec
tronic scanning within its own housing for automatically 
sweeping from 20 Hz to 50 KHz in addition to all regular 
features of EMC-10. 
Because the instrument can operate from internal long
life, rechargeable batteries, it can be easily carried into 
the field, as well as used in tight quarters, without the 
nuisance of a power connection. Each feature has been care
fully engineered, and the overall unit designed to meet the 
requirements of commercial and military specifications. Its 
extreme' sensitivity of 3 nanovolts in its 5 Hz bandwidth 
position contributes greatly to its versatility. With 170 DB 
dynamic range, including 40 DB on the meter, and excel
lent amplitude· and frequency accuracies, many testing 
problems are eliminated. 
EMC-IO and EMC-IOE also have full capability of a versa
tile wave analyzer and outputs for X-Y plotting, spectrum 
analysis and a tracking signal for network and circuit 
response. 
A wide range of. antennas, probes and other accessories 
are optionally available. 

SPECTRUM SURVEILLANCE SYSTEM 
MODEL FSS-250 

The FSS-250 s)'dtem incorporates 
Interference Analyzers Models EMC-
10 and EMC-25R, Electro-Scan Pro
grammer Model ESC-125A and Spec
trum Analyzer Model SPD·l25, all 
as described above, mounted to
gether with 11"'x 17"" X-Y plotter 
Model EXY-125A in a console with 
amplifier, speaker and various other 
conveniences. and tested as a com
pletely integrated automatic testing 
facility. It may be used for RFI/ 
EMC studies. spectrum profiling, 
continuing frequency surveillance 
and numerous other applications 
calling for a programmable, auto
mated system. 

With FS8-250 it is possible to set up programming to cover any portion, 
or all, of the frequency range of 20 Hz to 1000 MHz and autom'ltically 
plot the signal levels against frequency on the X-Y plotter. The opera
tor can also analyze each of the 15 octave EMC-25R bands in spectrum 
analysis form on the spectrum analyzer scope, and can switch to fine 
grain display of a selected signal. 
As the first fully solid-state, electronically scannable spectrum surveil
lance system. Model FSS-250 can be installed either in a laboratory 
or a mobile van, along with proper antennas and pick-Up devices to 
perform RFI/EMC and field strength measurements or searches for 
unwanted or elusive signals. 

[] If!! 

EMC·25 SERIES INTERFERENCE. ANAl YIERS 
J4 KH:z to 1 GH:z 

Model EMC-25 is a universal, broad~coverage calibrated 
receiver designed for RFI/EMC testing and general use. 
It provides in a single, compact, solid-state package, 
full frequency coverage from 14 KHz to 1000 MHz and 
meets the latest military and commercial specifications for 
both manual and automated data acquisition. 
Excellent sensitivity, selectivity and operational simplicity 
are provided. A choice of two bandwidths at all frequencies 
is standard. Detector functions provided are Carrier, Peak, 
Quasi-Peak, Metered Slide back and % Modulation, both 
AM and FM. Outputs for phones, external meter, X-Y re
corder, Pre-IF, Post-IF and AM and FM video are included. 
EMC-25 provides capability for being electronically scanned 
over its entire frequency range; and Model EMC-25R in
cludes remote control of band sequencing. It can be oper
ated from its own internal battery supply or from an ex
ternal AC or DC source. 
Special versions of less than full frequency coverage are 
available on special order. 

ACCESSORIES AND PICK-UP DEVICES 
Included in the wide choice of pick-up devices and acces
sories to EMC-25 are the following: 
(1) Electro-Scan Programmer, Model ESC-125A-This instrument 
adds full programming and automation to EMC-25R. With 
proper selection, the instrument is automatically scanned 
and band stepped by the Programmer with the output 

being plotted on an x-Y 
plotter or other record
ing device. 
(2) Spectrum Analyzer 
Adapter, Model SPD-125 
For the first time a 
whole-octave "quick
look" display can be 
made ava:'lable to help 

in test planning. Specific signals can be selected from the 
spectrum display, and these ballooned for close-look "pan" 
display. 
(3) Standard Accessory Kit, 14 KHz to 1000 MHz, Model AAK.25A 
-A complete set of antennas, probes and other needed 
accessories for full coverage of the EMC-25 frequency 
range is optionally available. 
(4) Tunable Rejection Filters, Models TRF-ll Through 14, 14 KHz to 
1000 MHz. Each precision rejection filter in this series of 
five permits attenuation of an 
unwanted signal by at least 
80 DB at any frequency in its 
range. While designed for 
use with RFI/EMC instru
ments, they can easily be 
used in any receiving system 
for rejecting unwanted 
signals. 

FAIRCHILD 
ELECTRO-~ETRICS CORPORATION 
A SUBSIDIARY OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

100 CHURCH ST., AMSTERDAM, NEW YORK 12010 

eern /1969 
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rREED THANSrORMER co., INC. 

667 
1620-A-B-C-O 2030-A-B-C 1110-C 

MEGOHMMETERS 
Freed can supply a com.plete range of insulation resistance measuring equip- electronic assemblies and components, dielectric materials, electrical appli-
ment with fixed and variable d.c. test voltages from 5 to 5000 volts. Insulation ances and tools, capacitors and resistors. 
and leakage measurements can be made on transformers motors cables 

",. 
Power 

Reilltinci Rln,1 Tilt VoItl,1 AccurlcJ Requirements Sin Ind W.lpt 
1620 0.1 to 4,000,000 m~ohms Variable 105·125 volts IS" x 9" X 7'12" 

1 to 2,000,000 megohms 500 volts 50 to 1000 volts d.c. ±5% at full scale 50-60 cycles 241bs. · 1620-A 0.01 to 4,000,000 mJOhmS Variable ±5% at full scale 105-125 volts IS" x 9" X 7'12" 
0.1 to 200,000 megohms 50 volts 5-100 volts d.c. 50-60 cycles 241bs. 
1 to 2,000,000 megohms 500 volts 100-1000 volts d.c. · 1620-B 1 to 2,000,000 megohms Variable ±5% at full scale 105-125 volts IS" x 9" X 7'12" 

10 to 2,000,000 megohms @ 2500 volts 250-2500 volts d.c. 50-60 cycles 241bs. · 1620-C All features same as Type 1620 Variable ±5% at full scale 105-125 volts 15" x 9" x 7'12" 
with additional circuitry 50 to 1000 volts d.c. 50-60 cycles 241bs. 

for capacitor measurements · 
1620-0 0.01 to 40,000,000 megohms Variable ±5% at full scale 105-125 volts 15" x 9" x 7'12" 

0.1 to 2,000,000 me~ohms ~ 50 volts 5-100 volts d.c. except highest 50-60 cycles 251bs. 
1 to 20,000,000 mega ms @ 00 volts 100-1000 volts d.c. range ±10% · 1020-C 0.1 to 22000,000 megohms Fixed ±3% all ranges 105-125 volts 9'12" x io'l2" x 8" 

0.1 to 00,000 megohms 50, 100, 500 volts except hi~est 50-60 cycles 18 I~S. 
~ 50 or 100 volts d.c. Regulated range ± % 

1 to 2,000, 00 melohms @ 500 volts d.c. 
1020-D 0.1 to 22000,000 megohms Fixed ±3% all ranges 105-125 volts 9'12" x 10'12" x 8" 

0.1 to 00,000 megohms 100, 200, 500 volts except h I\hest 50-60 cycles 181bs. 
@ 100 or 200 volts d.c. Relulated range ± % · 1 to 2,000,000 megohms @ 500 volts d.c. 

* 266 0.6 megohm to 500 teraohm 0, 500 v. Fixed ± 5% at full scale 105-125 Volts llW'x9"x9" 
0.6 megohm to 100 teraohm ® 100 v. 100·500 v.d.c. 50·60 Hz 181bs. 

Regulated 

* 668 o to 20,000 megohms $ 1000 v Fixed 
±2.5% of scale 

battery operated 16" X 12112" x 6112" 
o to 50,000 megohms 2500 v 1000-2500 transistor supply 231bs. 
o to 100,000 megohms 5000 v 5000 v.d.c. length built in charger 

2030-A 10 to 2,000,000 megohms Fixed 500 volts d.c. ±5% full scale battery operated 6"x8"x4" 
transistor supply Bibs. 

2030-B 1 to 20,000,000 megohms Fixed 500 volts d.c. ±5% full scale battery operated 6"x8"x4" 
transistor supply 8lbs. 

2030-C 1 to 2,000,000 megohms Fixed 50 volts d.c. ±5% full scale battery operated 6"x8"x4" 
transistor supply 8lbs. 

2030-0 1 to 2,000,000 megohms Fixed 100 volts d.c. ±5% full scale battery operated 6"x8"x4" 
transistor supply 8lbs. 

2030-E 1 to 2,000,000 megohms Fixed 200 volts d.c. ±5% full scale battery operated 6"x8"x4" 
transistor supply 8 Ibs. 

* 667 o to 10,000 megoh m Fixed ± 2.5% of scale length battery operated 8Y2 11 x 41,1z" x 5" 
100·250·500 transistor supply 4Yz Ibs. 
1000 v.d.c. 

Rack type available -1620 series 19" x lOW' x 9Yz" * Norma Instruments, Freed exclusive U.S. agent. 
1020 series 19" x 7" x 9W' 

INCREMENTAL INDUCTANCE BRIDGES 
Olrect In-line readinas of inductance and conductance of iron core component 
at audio frequencies with or without superimposed direct current. The bridge 
uses the Owens circuit with provisions for measuring the series or parallel 
Inductance and conductance of the unknown inductorj five precision resistance 

and capacitance decades are provided to indicate these values. "Q" or storage 
factor can be measured as the product of the inductive reactance and the 
conductance. 

Price 

350.00 

365.00 

395.00 

375.00 

415.00 

280.00 

290.00 

425.00 

850.00 

205.00 

250.00 

225.00 

225.00 

225.00 

175.00 

T,..I Inductance Ran,e C.nductance Rani' 
Frequency 

Rang. D.C. Current Accuracy Dimensions and Wllpt Price 
110-C 

1115 

1185 

1111.1 h to 1 mh 5 decades 0.015 JLmho-l00 mho 20 cycles up to 2 amperes ±0.5% to 5 KC 21'1'." x 17'12" x 15114" 
1.1 h to 1 I'h 2 decades "Q" = 600 max @ 100 cycles to 10KC +2% to 10 KC 501bs. 

111.1 h to 100 I'h 5 decades 0.15 I'mho-lOOO mho 20 cycles up to 15 amperes ±1%to5KC 21¥4" x 28" X 15114" 
0.11 h to 0.1 I'h 2 decades "Q" - 600 max @ 100 cycles to 10 KC ±3% to 10 KC 801bs. 

111.1 h to 100 I'h 5 decades 0.15 I'mho-lOOO mho 20 cycles up to 30 amperes ±1% t05 KC 213/4" x 33114" X 15114" 
0.11 h to 0.1 I'h 2 decades "Q" - 600 max @ 100 cycles to 10 KC +3% to 10 KC 100 rbs. 

COMPARISON & LIMIT BRIDGE 
A rapid and convenient method for laboratory or production testing of resistors, capacitors and inductors. Components may 
be sorted for tolerances up to ± 20% or selected In matched parrs. 

Inductance Range 
10 /Lh-IOO h 

Capacitance Range Resistance Range 
10 Pf-IOO mf. 11)-20 Mil 

Test Frequency 
50 or 60 cycles 

I KC·IO KC 

Prices quoted are subject to chanle without notice 

Accuracy 

± O. % on 5% range 
Dimensions and Weight 

lOW' x 12" x 12" 
17 Ibs. 

525.00 

825.00 

1250.00 

FREED TRANSFORMER COMPANY, INC. 1795 WEIRFIELD ST. (Ridgewood) Brooklyn, N. Y. 11227 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1385 
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rREED TRAN.rORMER CO., INC. 

TJpe 

1030-A 

Typ. 

1120 

121O·A 

LOW FREQUENCY "Q" INDICATORS 
Direct indication of HQ" at low frequencies, Inductance, distributed Two units are available, the l030·A indicates "Q" 8S P product 
capacity, Impedance and dielectric loss can also be measured. of meter readings multiplied by dial settings. 
Instrument may be used to study the magnetic properties of iron 
core material for stability as a function of applied voltage and 
losses as a function of the frequency. ' 

Power Dlm.nslons Ind 
T.1t FrequencJ Q Rlnle AccuracJ Test Voltale Requirements Welpt 

20 cycles 1·1000 ±5% 20 cycles Voltage to series circuit, 105·125 volts 21" x 23" x 15" 
to to 50 KC- to,200 KC 0.01 to 10 volts 50-60 cycles 120 Ibs. 

200 K.C. at reduced accuracy v~~:!bf: :ocr1oJg ;gUs 

IMPEDANCE & ADMITTANCE BRIDGE 
An audio frequency bridge for measuring the complex impedances of inductors, transformers, filter networks and 
capacitors. 

Mulmum 
Frtqu.ncJ Rln,e Impedance and Admittance Acearlcr Applied Volta,e Dimensions Ind Wel",t 

20 to 20,000 cycles BL~LB~~:g~ ~~~ot~Jgg~?~r~~ms R, ±I% 125 Volts 10112# x 12" x 12" 
G, ±2% 251bs. 

X, ±I % up to 5 KC 
B, ±I % up to 5 KC 

UNIVERSAL BRIDGE 

Price 
1250.00 

Price 

455,00 

The Freed Type 1I50·A Universal Bridge offers the laboratory a combination of 
eight bridges in one instrument. This bridge will measure the reactive and 
resistive component of impedances, capacitance, resistance and phase angle. 

In the Hay andlor Owen bridge configuration the incremental permeability of an 
inductance can be measured. 

TJpe Inductance Range Capacitance Ranlle Resistance Ranle "0" HaJ Bridie Price 
1150,A 5 I'h 1110 h 5 pf-lO mf 0.05 1).1 Mil 0.001-10 825,00 

0= 0.1-1000 

"Q" Maxw,U ' IIQ" Series Owen "Q" Parallel Owen 
IIQIt Parallel 

Reslstor·Condensor Bridle 
O.oI-50 O.oI-600 @ 100 cycles 80 @ 100 cycles Om-ILl 

Accuracy 

I 
Dimensions and Weilht 

Inductance ±0,5% up to 1 KC. ±2% to 10 KC. CapaCitance ±1 % @ 1 KC. 21¥4" x 241/2" X 17" 
"D"-"O" ±5% @ 1 KC. 65 Ibs, 

Resistance (ac,) ±1 % @ 1 KC. 

NULL DETECTORS 
SenSitive null detectors for bridle measurements, with self contained selective filters to limit the amplifier characteristics at various bridge measur
Ing frequencies. 

FrequencJ Pawer Dimensions Ind 
Typ. Senslllwilf Ranle '"ter Requirements Wel",t Price 

1140-B 
for l~1Y. v~~~e~d:fl~~tion 20 to 20,000 Fixed 105-125 Yolts Cabinet 250,00 cycles Adj~~ia~~~' :fg~ ~rc~:~ter 50-60 cycles 12" x 8""" x 10"-18 Ibs. 

filter in Rack-19" x 6" x 10" 
Other frequencies available 

2076 II' volts @ I KC 20 to 20,000 Fixed Transistorized Cabinet-8" x 6" x 8" 295,00 for 15% meter deflection cycles Adj~~la~~~' :fg~ ~rc~:~ter Battery operated Rack-19" x 5¥4" x 8" 
filter In 

Other frequencies available 

NULL DETECTOR - VACUUM TUBE VOLTMETER 
Designed primarily for a.c. bridge measurements, a dual purpose instrument for indicating bridge balance and the a.c. excitat)on across the unknown. 

Power Dimensions 
Type Null Sensitivity Frequency Range Filter Requirements and Weight Price 
1210-B 10 M volts @ I KG 20-20,000 cycles Fixed 105,125 volts *21" x 12" x 13" 350,00 

for 15% meter deflection 60,400, 1000 cycles 50-60 cycles 371bs. 
provision for 

'other frequencies 

Voltage Range Input Impedance Frequency Range Accuracy Rack 
OJ to 150 volts ac, 500 K!l in parallel 20 to 20,000 cycles 2% of full scale 19" x 8%" x 9Yz" 

OJ5-L5'15-150 with 25 PF. ± Idb 
volts full scale 

D.C. SUPPLY 
A constant voltage transformer regulated current source designed for use with 
the Freed Incremental Inductance Bridges, Solid state bridge rectification, L-G 

filters and low internal impedance provides good current regulation with a minimum 
of circuit complexity. 

Power Dimensions 
Type Current Ranges Voltage Ranges Regulation Requirement and Weight Price 
1170-A 4 ranges, 0-5. 25, 100 Maximum no load voltage ± 1% for line v~riation 105-125 volts 19/1 x lOYz" x 13Yz" 350,00 

and 1000 milliamperes 1000 Ma, 270V, 100 Ma, 270V, 105-125 V 60 cycles 661bs, 
25 Ma, 85 V, 5 Ma, 48 V 

Prices quoted are subject to chan., withaut notice 

FREED TRANSFORMER COMPANY: INC. 1795 WEIR FIELD ST. (Ridgewood) Brooklyn, N. Y.11227 

1386 See YELLOW SECTION for Local Offices, Phones eem /1969 
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INDUCTANCE COMPARISON BRIDGE 
A complete production unit for comparing transformer and inductor impedances 
under dynamic conditions against a standard resistor. The instrument has a self~ 
contained metered 500 Ma. d.c. supply, metered 135 volt a.c. source and a direct 

reading percentage deviation indicator, provision for connecting external test fre
quencies up to 10 Kc. IS provided. 

Inductance Range 
25 mh - 100 h 

Deviation Range 
± 20%, accuracy 1% 
± 30%, accuracy 5% 

Test Frequency 
60·1~.OOO cycles 

DISTORTION METER 

D.C. Current Range 
0.5 ma., 0·25 ma., 

0·100 ma., 0-500 mao 

Dimensions and Weight 
22" x 19y," x 15" 

150 Ibs. 

The type 1970 Distortion Meter is a wide range low Input impedance instrument, designed with passive circuitry 
resulting in high stability, low reSidual distortion and hum levels. 

Frtq •• ncr Rln,1 

20 cycles to I megacycle 

Input Impedlnce 

75·150 
300·600 

Input YOIt.le_+ ______ Se_n_�_�t_�._�ty~ ___ I__-DlmenSlonl and Wllpt 

1 to 200 volts Distortion level of 0.02% 19" x 10112" X 12" 
for I volt input 30 lb •. 

A.C. LINE REGULATOR 
A distortion free 60/400 Hz electromechanical a.c. line regulator. Features a tubeless fast response phase reversible 
magnetic amplifier preceded by a transistor comparison amplifier with zener reference. 

Nominal Input KVA Rating and Regulation Response Speed Dimensions and 
Type Voltage-Frequency Output Voltage Regulation Range Accur~cy Volts/sec. Weight Pric 

RAC. 115 Volts Adjustable 3 KVA for ± lu% t U.25% for ± 1U% 100. ± IU% :--'19" x 7" x 13" 4,0.01 
1.5/3 60 or 400 Hz 110-120 volts regulation regulation range 2010 ± 20% 451bs. 

\.5 KVA for ± 20%' ± 0.5% for ± 20% 
regulation 

DECADE CAPACITORS 
The fread series of Decaae Capacitors cover a wid. ranle of values and can be various combinations of assembled decade boxes. All capacitors are non-
supplied as indiVidual decades from 00001 PF per step to I mf per step or in inductively wound and heat treated for stability 

Typi Total Capacity DI.I.ctrlc Dissipation Factor Accurocy Dlm.nslonl Ind Wllpt __ 
1415 10 p,f in steps of I ~f Mylar <0.005 +1% 3" x 3" x 7" 2 Ibs. 
1416 1 ~f in steps of 0.1 ~f Polystyrene <0.0002 ±I% 3"x3"x7" 2 Ibs. 
1417 0.1 ~f in steps of 0.01 p,f Polystyrene <0.0002 ±I% 3" x 3" x 7" 2lbs. 
1418 0.01 "f In steps of 0.001 "f Polystyrene <0.0002 +1% 3" x 3" x 7" 2 lb •. 
1419 0.001' ~f In steps of 0.0001 "f Polystyrene <0.0002 +1% 3" x 3" x 7" 2lbs. 
1250 1.110 "f In step. of 0.001 "f Polystyrene <0.0002 +1% 13¥4" x 6" x 4~" 8 Ibs. 
1351 11.111 ~f In steps of 0.0001 p,f Mylar 

plus 100 pf variable Polystyrene 
air capacitor Air 

<0.005 ±I% 19" x lO:V4" lC. 8" 2S lb •. 

1352 1.111 "f In steps 01 0.0001 #f Polystyrene <0.0002 +1% 19" X 5114" x 10" 131bs. 
1353 11.111 "lin steps of 0.0001 "I pOI~lt~a:ene <0.005 ±1% 19" x 5114" X 10" 141bs. 

. .Maximum. operating voltage, 500 VOC or peak. Capacitors can be supplied to better than ±1 %, write for complete information. 
In addtlOn to listed equIpment, Freed manufactures a complete series of decade inductors, AC and DC regulated power supplies, comparison and limit bridges. 

Type 

Write for com.plete catalog. . 

DECADE INDUCTORS 
Each unit is an assembly .f four toroids wound on a stabilized Molybdenum permaloy dust core. The coils 
have a nominal inductance of 1·2-3-4 and are connected in series and switched to vary the inductance from 0·10. 

Frequency Range, 
Cycles Maximum* 

Inductance 
per Step 

Total 
Inductance Accuracy Dimensions and Weight 

Inductance per step, I mh 10 mh 100 mh Ih 10h 

~ 40.00 

--~ 
40.00 
45.00 

180.00 
305.00 

220.00 
275.00 

Price 

r--=N-om~in-a~I~A-cc~u-r-ae-_y-,~----1------±~2~%~.-------1--------±1% ----_.-+----:-::-::...,.,.-_._-+--
±0.5% ±0.25% ±O.25% 

*Maximum Q depending on inductance value and a.c. voltage across coil. 

SHORTED TURNS INDICATOR 
The *type 134 shorted turns indicator is a high sensitivity instrument which will detect the presence of one 
or more shorted turns in a coil using up to #44 wire. Eddy current losses are minimized by the use of a very 
low frequency built in test oscillator. The instrument will test most types of audio, power, IF, chokes, relays, and 
other core less coils. Power requirement: 1I5 Volt 60Hz WI. 13.5 Ibs. 

Dimension: 1I" x 9" x 10" Price $395.00 

TRANSFORMER RATIO METER 
The *type 277 will measure transformer ratio of I to lOll in three decade ranges with an accuracy of 0.1%. 
The instrument can also be operated as a ratio comparison tester with a deviatjpn range of ± 1%. 
Power requirements: 115 volts 60Hz, Size 17" x 13" x 6" wt: 251bs. price - $925.00 *Norma Instruments, Freed Exclusive U.S. Agent. 

FREED TRANSFORMER COMPANY, INC. 1795 WEIRFIELD ST. (Ridgewood) Brooklyn, N. Y. 11227 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1387 
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• 
PANEL, SWITCHBOARD, AND 
RECORDING INSTRUMENTS 

BIG LOOK TpANEL METERS 

features: 1'12-, 2112-, 3';2-, and 41h-inch sizes ... a-c, doc, and 
rectifier types ... iron-vane mechanism in a-c models ... pivot 
and jewel, or. taut band mechanism for 2';2-, 3V2-, and 4';2-inch 
doc models. _ . electroluminescent and expanded scales available ... 
completely sealed cases on 2';2 and 3';2-inch models ... avail 
able in all standard scale ranges. 

specifications: ... accuracy ±2% (3% on rectifier types) . 
meets ASA Spec C39.1 ... displays a-c and doc volts, amperes, 
milliamperes, percent motor load, and other parameters equiva
lent to doc microamperes, milliamperes, etc. 

Write for Bulletin GEC-1076 

HORIZON LlNE® PANEL METERS 

features: 2';2-, 3';2-, ancl 4';2-inch sizes ... a-c, doc, and rectifier 
types ... iron-vane mechanism in a-c models ... pivot and jewel, 
or taut-band mechanism for doc models ... expanded scale avail
able for all models ... all meters have snap-on snap-off covers. 

specifications: ... accuracy ±2% (3% on rectifier types) ... 
meets ASA Spec C39.I ... displays a-c and doc volts. amperes, 
percent motor load, and other parameters equivalent to doc micro
amperes, milliamperes, etc. 

Write for Bulletin GEC-1076 

TYPE 185 EDGEWISE PANEL METERS 

Features: •.. 2'4-inches wide by I-inch high by 3-inches deep ... 
horizontal or vertical scale . . . doc meters have moving-coil 
D'Arsonval mechanism ... rectifier-type D'Arsonval mechanism 
in a-c meters ... shielded, dust-tight, one-piece molded cycolac 
window ... flush case sides permit mounting of two, three or more 
units. 
specifications: ... accuracy doc meters 2% of full scale (3% on 
a-c meters) ... meets ASA SPEC C39.1 ... displays a-c and doc 
volts, amperes, microamperes and milliamperes. 

Write for Bulletin GEC-1076 

TYPE 195 AND 196 METER RELAYS 

features: ... 2';2-, 3';2-, and 4';2-inch sizes in BIG LOOK Type 195 
styling and 3';2- and 4';2-inch sizes in HORIZON LINE Type 196 ... 
doc type with pivot and jewel mechanism ... single and double set
points ... contactless control ... "piggyback" mounting of relay 
and meter. 

specifications: ... accuracy ±2% ... ON/ OFF contact standard 
... DPDT relay rated at 5 amps, 120 volts a-c ... displays a-c 
parameters. 

Write for Bulletin GEC-1076 

TYPE 236 ELAPSED-TIME METERS 

Commercial 
case, with 
reset knob 

In conduit· 
mounted 

case 

features: distinctive appearance and excellent readability designed 
to match BIG LOOK ammeters and voltmeters ... wide selection 
of mounting styles including 2';2- and 3';2-inch sizes for panel 
mounting and 2';2-inch size mounted in conduit case or portable 
stand ... sealed models, both 2';2- and 3';2-inch sizes. 

Write for Bulletin GEC-1076 

SWICTHBOARD A·C TYPES AB-16, AB.18i 
D·C TYPES DB·16, DB·18 (semiflush) 

Type AB·16 (bottom) 
Type AB-IS (top) 

features: non-parallax scale plates ... magnetic damping . . . 
rugged, spring-mounted jewels . . . self-contained resistors to 
simplify wiring of transformer-rated instruments . . . magnetic 
shielding ... rugged, dust-tight, moisture-resistant cases. 
specifications: accuracy ± 1 % of full scale ... scale length 7.1 in. 
(AB-IS, DB-IS) ... 14.2 in. (AB-I6, DB-I6) 

Write for Bulletin GEC-1S07 

SWITCHBOARD A·C TYPE AB.30, 
D·C TYPE DB·30 (semiflush) 

features: non-parallax scale plate ... easY-Io-read, large, black 
numerals and pointer plus convex, shadow-proof cover ... mag
netic shielding ... rugged drawn-steel case and molded lucite 
cover resist shock, dust, and moisture. 
Predetermined scales for SA and I50V transformer-rated instru-
ments. 
specifications: accuracy ±I % of full scale ... scale length 5.1 in. 
· .. size 414 x 4'4 in. 

Write for Bulletin GEC-1S07 

SWITCHBOARD A·C TYPE AB·40 
D·C TYPE DB·40 (semiflush) 

Type DB·40 
voltmeter 

features: High sensItIvIty . ratings as low as 50 microampere. 
· .. taut-band suspension on a-c and doc ammeters and voltmeters 
eliminates mechanism friction and jewel roll . . . permits higher 
sensitivities ... insures greater resistance to shock and vibration ... 
weather-tight construction ... non-parallax scale plate. 
specifications: accuracy ± 1 % of full scale ... scale length 7.1 in. 
· .. size 414 x 4'4 in. 

Write for Bulletin GEC-1S07 

SWITCHBOARD TYPE 180 
EDGEWISE INSTRUMENTS (semiflush) 

features: space-saving, slimline design ... cluster mount
ing ... flush case-sides for easy stacking ... vertical or 
horizontal models ... non-parallax scale plate ... mag-
netic shielding ... durable, one-piece molded lucite case 
· . . gasketed to resist moisture, dust and fungus . . . 
large 4% in. scales. 
specifications: accuracy a-c 1.5% horizontal . . . 2.0% 
vertical, doc 1.5% vertical or horizontal ... scale length 
approx. 4.5 in .... size (flange) 1 % in. wide x 6 in. long. 

Write for Bulletin GEC-IS07 

1388 See YELLOW SECTION for Local Offices. Phones eem /1969 
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• 
PANEL, SWITCHBOARD, AND 
RECORDING INSTRUMENTS 

DIRECT-OPERATED RECORDERS TYPE CH-1 

features: ink-type marking mechanism wilh throw-away inkwell or 
· . _ Telechron motor-driven tapper-type inkless mechanism _ .. 
extra-long 150 ft_ record roll .. _ mnltispeed synchronous motor or 
optional spring-clock drives. _ . high readability ... fast response 
· .. heavy-duty cases __ . rugged, spring-mounted jewel bear
ings ... this recorder also available in portable case. 

specifications: accuracy 1% ... record roll size 6 in. overall width, 
4lh in. calibrated width, 150 ft. long ... AC voltmeter, AC watt
meter and AC varmeter; electro-dynamometer-type measuring 
mechanism ... AC ammeter: attraction-repulsion ironvane-type 
measuring mechanism .•. DC instruments: permanent magnet, 
moving-coil mechanism • . • this recorder available in portable 
case. 

Write for HBK-8111 

4" SOLID-STATE SERVO-OPERATED 
RECORDERS TYPES 520, 521 

Type 520 recorder, single pen 

features: measure, indicate and record any variable represented by 
a doc millivolt signal ... null-balance, servo-operated ... solid 
state amplifiers ... wide range of chart speeds Clh in/hr. to 1440 
in/hr ... up to 8 control and alarm switches ... control or trans
mitting slidewire ... companion to GE-MAC controller Type 524 ... 
printed wire boards ... highly sensitive ... compact, flexible pro
cess instrumentation, reliable . . . easy to maintain. 

specifications: accuracy ±Y2% of full scale ... response time: 
one or 5 seconds nominal full scale response as specified ... 
optional quick change dual response of 1 and 5 seconds nominal 
· .. input signal: spans of 1 mv to 1 volt doc ... amplifier: plug-
in type, transistorized amplifier 4 x 10' gain ... chart size 4% in., 
calibrated width 4 in., length 65 ft. ... chart speeds: '12 in./hr. to 
1440 in./hI'. ... maximum sensitivity 1 millivolts doc full scale .. . 

. refillable plastic inkwell ... writing capacity up to 3 months .. . 
Type 520 single pen. Type 521 two-pen. 

Write for HBK-8115 

DIRECT-OPERATED TYPE CF-4 

features: tapper-type inkless recording mechanism ... sturdy case 
designed to harmonize with modern control equipment panels ... 
dependable Telechron motor drives ... this recorder available in 
portable case. 
specifications: accuracy ±2% ... record roll size 4 in. wide, 3% 
in. calibrated width, 65 ft. long ... AC motor driven chart drive 
· .. 3 in. per hour standard chart speed ... other chart speeds 
available ... this recorder available in portable case. 

Write for HBK-81JO 

12" SERVO-OPERATED RECORDERS 
TYPES HF, HR, HL, HT, HG 

features: same basic amplifier for AC and DC measuring circuits 
· . . interchangeable universal slidewire . . . 3000-turn measure
ment slidewire provides high degree of resolution and sensitivity 
_ . . simple conversion from potentiometric to bridge-measuring 
circuits ... individual switch set-point adjustments . _ . con
tinuous standardization ... unit mounted components, isolated 
by function ... all measurement and ,,",cording elements includ
ing amplifier are mounted on swing-out panel for convenience ... 
printed circuits speed trouble-shooting work . . . range resistors 
are mounted on replaceable card ... no soldering required . . . 
· .. high accuracy measurement plus sufficient torque to operate a 
variety of control devices. 
specifications: accuracy 14% of full scale ... response time: strip 
chart ink types 1, 2, 4, 10, 24 sec. full scale, printed types 1.2, 
2.4, 5, 12, 30, 60, 144 secl point print speed ... round chart 4, 10, 
24 seconds, full-scale ... input signal: direct input 1.0 millivolt 
to 1.0 volt doc. (higher inputs available using voltage-divider 
circuits . . . amplifier: plug-in unit, transistorized, printed 
wiring ... power gains 5X1013 ... strip chart size 12 in. wide 
(10% in. calibrated width) 130 ft. long . . . round chart 12 in. 
diameter (4 9/16 in. calibrated radius) ... synchronous motor 
chart drives ... chart speeds: 112 to 60 motor rpm, lh in. to 360 
in. per hour strip-chart speed ... round chart speeds standard 24 
hours ... ink-type marking mechanism ... maximum sensitivity 
one millivolt doc full scale ... meets ASA specifications C39.4. 

Write for HBK-8117 

TYPE 140 SHUNTS 

features: . . . lighter and smaller than earlier designs, easier to 
handle and install ... full length manganin strips provide greater 
structural strength ... silver-plated terminals permit low-resistance 
contact ... removable bases and adjustable bolts for easier in
stallation and mounting . . . "chimney" design for maximum 
self -cooling. 

specifications: ... accuracy 14% (calibrated) of rated millivolts 
· .. ratings minimum lOA, 50MV, 100MV, maximum 10KA, 50MV, 
100MV ... standard 6-ft. leads for back-of-panel wiring feature 
machined terminals and FLAMENOL@ insulation, suitable for op
erating temperatures up to 75C and line-to-ground voltages up to 
600 VQlts maximum . . . approx. weights for 50 millivolt rated 
models .5 to 70 Ibs., 100 millivolt rated models .75 to 90 Ibs_ 

Write for Bulletin GEC-1076 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. GENERAL ELECTRIC 
eem 11969 See YELLOW SECTION fOr Local Offices, Phones 1389 



HiGH POTENTIAL INSULATION TESTER ________ _ 
MODEL HPT-IOO FEATURES 

MEASURES OR TESTS 0 ac Insulation 0 AC Insula
tion 0 ac leakage Current 0 AC leakage Current 
o Megohm 0 Corona ON INDUSTRIAL AND MILITARY 
o Transformers 0 Capacitors 0 Cables 0 Motors 
o Insulation Materials 0 Appliances 0 High Volt
age Rectifiers FOR 0 Quality Control 0 Production 
Testings 0 Research and Development 0 Mainte
nance 0 Repair 

Easy To Use, Illuminated Functional Operation 

SPECIFICATIONS 
INPUT VOLTAGE 115 vac, 60 hz 

POWER CONSUMPTION 70 watts 

OUTPUT VOLTAGE DC: 0-10 kv continuously 
variable AC: 0-5 kv continuously variable 

LEAKAGE CURRENT DC: 5 ranges zero to 5ua/ 
10ua/50ua/100ua/500ua AC: 4 ranges zero 
to 100ua/500ua/1ma/5ma 

MEGOHM INSULATION RESISTANCE AT 500 
VDC 5 ranges, 1-50/5-250/10-500/50-2500/ 
100-5000 megohm 

ACCURACY DC: ±3% current and voltage AC: 
±4% current and voltage for up to Ima 
range AC: ±5% voltage for Sma range 
MEGOHM: ±5% 

LEAKAGE CURRENT TRlp·SET·POINT DC: lua-
500 ua continuously adjustable AC: .02ma· 
Sma continuously adjustable 

NON·DESTRUCTIVE HIGH POTENTIAL TEST 
APPLICATION Continuously adjustable leak· 
age current trip·set·point from lua to 5ma 
may be used for non·destructive high poten
tial tests 

CORONA Scope output per MIL·T-27B and per 
ASTM D1868·6lT Audible output via speaker 
for corona detection 

ZERO START FOR H.V. OUTPUT Minimizes 
erroneous electrical test condition. Elimi· 
nates hysteresis from previous on·off usage 

FINISH Cabinet: Hammertone_ Panel: Semi· 
gloss light green_ Other colors available on 
special orders 

WEIGHT 35 pounds 

PORTABILITY Handles provided for ease of 
carrYing 

DC DR AC DIELECTRIC STRENGTH TESTS 
o Edgewise meter calibrated to read 0-10 kvdc 

or 0-5 kvac 
00-1000 vdc expanded scale provded by using 

leakage current meter 
o KV meter re·calibration 

DC OR AC LEAKAGE CURRENT MEASUREMENTS 
o I.C. operational amplifier used for linear, 

damage-free measurement of leakage current. 
o DC and AC leakage current range switch 
o Microamp meter re-calibration 

INSULATION RESISTANCE MEASUREMENTS 
o 5 ranges up to 5000 megohms at 500 vdc 
o Up to 100,000 megohms at 10 kvdc 

CORONA LEVEL VOLTAGE TESTS 
o Scope output for visual peak·to-peak corona 

level indication 
o Speaker output with volume control for 

audio coro~a detection 
SAFETY PROVISIONS 
o Continuously adjustable leakage current 

trip·set·point from 1 ua to 5 ma may be used 
for NON·DESTRUCTIVE high potential tests 

o Flux·gate H. V. transformer (model HVT·1) 
automatically decreases the output voltage 
when over;oaded or short circuited. 

o Zero start interlock to minimize erroneous 
application of test condition 

o Positive selection of DC or AC function by 
relay logic to have only DC or AC output, 
but not both 

o Leakage current trip set, flux·gate trans· 
former and zero start interlock doubles as 
safety feature to the operator 

SIMPLICITY 
o Easy-to-operate, illuminated instructional 

display 

CONVENIENCE 
o High voltage onl offl momentary switch for 

abrupt voltage application on the sample 
under test 

BLOCK DIAGRAM 

MICROAMPS/MEGOHMS METER FACE 

o 2 4 6 8 10 

OIL FILLED H.V. 
TRANSFORMER, 
HVT-1 USED IN 
THE HIGH 
POTENTIAL 
INSULATION 
TESTER GAR 
MODEL HPT -100 
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SECONDARY OUTPUT, KVAC 

" 
MINIATURE VOLTAGE REGULATOR ________ _ 

1390 

Designed for installation in computers, con· 
trol, automation GSE, and other digital logic 
systems. 

The Model MRS Series Voltage Regulator: 1) 
dissipates only 20% of the power consumed 
by conventional regulators; 2) distributes 
power to digital systems in the form of 
higher voltage and lower current; 3) delivers 
high current only at the point of installation; 
4) reduces system noise by reduci ng buss 
bar currents. 

SPECIFICATIONS 
1. Input voltage range: 16-24 vac 
2. Output voltage: 

Model MRS 45 - 4.5 VDC 
Model MRS 50 - 5.0 vac 
Model MRS 55 - 5.5 vae 

3. load current: 0-500 !11a 
4. Efficiency: 65% @ Full Load 
5. line regulation: ±0.5% Max. 
6_ load regulation: 

No load to full load: ±0.5% 
Max. 

7. Output ripple: 40 m v p.p Max. 

See YELLOW SECTION for Local Offices, Phones 

8. Temperature stability: 2.0 m 
v/oe 

9: Operating temperature: 0-65°c 
10. Overload and short circuit pro· 

tection: Protected against dead 
short and above 150% overload 

11. Recovery time: 
(a) No load to full load: 0.75m 

sec 
(b) Full load to no load: 4.5 m 

sec 
12. Size: IX, x 1'14 X '12 inches high 

leads: 0/8 inches long 

eem/1969 
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FULL-MIL CUSTOM DISPLAYS for SYSTEM REQUIREMENTS -TRANSISTORIZED 

PORTABLE OSCILLOSCOPES 

ALL MIL 6-10 MHz PORTABLE. Meets requirements of MIL-E-16400 - proof of 
ruggedness and reliability. Ideal for use in A/N equipment design. Transistor-cool 
operation - draws only 24.5 watts. 21/z11 x 2" useful display area on rectangular 
screen. 19 calibrated sweep ranges in 1-2-5-10 sequence from 0.1 jLsec to 0.1 
sec/div. Dimensions: 8'14" wide, 61/2" high, 14" deep. Only 18 Ibs. Available in 
bench and rack mounts as shown. MODEL K-l06. 

ACCESSORIES FOR ALL·MIL PORTABLES 
GIVE HIGH GAIN - DUAL TRACE 

15 MHz PORTABLE 
Same specifications as K-106 
(above) with 15 MHz bandwidth. 
Available in both bench and rack 
mounts as shown. MODEL K-115. 

HIGH GAIN PLUG-IN AMPLIFIERS - Single trace amplification for 
Models K-106 and K-1l5. Two inputs selectable. Calibrated sensitivity 
from 10 mY' to 20 V /div in eleven selectable positions in a 1-2-5-10 
sequence. MODEL ST-l06 (dc to 6 MHz), MODEL ST-115 (de to 15 MHz). 

DUAL TRACE PLUG-IN AMPLIFIERS - Provide dual trace presentation on 
a single gun tube for Models K-106 and K-1l5. Available in five 
operating modes. MODEL DT-l06 (de to 6-10 MHz), MODEL DT-115 
(de to 15 MHz). 

TYPICAL CUSTOM DESIGN SYSTEM MODELS 

MILITARIZED MDNITOR-A compact. 
bright trace. MIL efficient. rack-mounted 
oscilloscope. 10 MHz bandwidth-plug-in 
versatility. Simplicity of design insures 
ease of installation and maintenance. 
High brightness 10 k" insures easy read
ing on the 3" CRT. MODEL K-14-R. 

POPULAR PRICED 5" SCREEN LIGHT
WEIGHT - Reliable low-cost monitor 
featuring equal X and Y, full screen 
positioning and true portability. Adapt
able to many applications. Measures 
7'14" x 73/4" x 17'14". Weighs only 23 
Ibs. Sensitivity, 0.1 v/cm. MODEL 
K-12-R. 

GENERAL 

3" ROUND DISPLAY IN AN EQUAL X-Y PORTABLE- Trimmed to a mere 
BYz" in depth ... 5" in height and 19" in width, for high performance within 
space limitations. Rugged. Mil-guided construction. Excellent stability. Also 
available in conventional housing. MODEL K-13-R. 

OENE~AL 

f!tJ® c:A~ 
ATRONICS 

ELECTRONIC INSTRUMENT DIVISION. PHILADELPHIA, PENNSYLVANIA 19118 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1391 
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HI-ACCURACY, STABILITY, PERFORMANCE 
DC INSTRUMENTATION 

General Resistance's DC instrumentation line makes 
GR first source for high-accuracy, stability and per
formance in DC Voltage, Current and Resistance Equip
ment. Nearly everything for DC Voltage, Current, 
Resistance and Ratio Calibration is available from GR. 

DIAL-A-VOLT 

Your test instrumentation can be no better than its 
calibration standard and GR's instruments are among 
the best of those. The examples here are a small part 
of the total GR line. Write for your complete catalog. 

Dialable Voltage Reference 

±1 /LV to ±10 V. Accuracy up to 0.0015% • Stability: 0.001% • Resolu
tion: 1 PPM· to 7 Decades· In-Line Readout· From $399. 

DlAL-A-SOURCE 
Dialable E/I (Zero Impedance) DC Calibration Source 

±0.1 /LV to ±1O V @ up to 25 mA • Stability ±1O PPM· Accuracy to 
±0.0015% • to 6 Decades • In-Line Readout· 5 Models • from $875. 

DIAL-A-VIDER 
Dialable Volt/Ratio Divider 

Linearity to ±3 PPM • Resolution to 1 PPM • Phase Angle @ 10 Kc 
< 0.10 • to 7 Decades • In-Line Readout • 5. Models, Bench/OEM • 
From $119. 

DECADE RESISTANCE UNITS 
DIAL-AN-OHM DIAL-A-STAT 
RESIST-O-STAT 
Universal / Dialable / Precision Resistance Decades 

GR offers one of the widest lines of accurate resistance 
decades available. All use GR precision wirewound 
resistors and combine excellent accuracy with sim
plicity of operation at low prices: Dial-An-Ohm units are 
as low as $17/decade, Dial-A-Stat units from $83, 
Resist-O-Stat units from $95. In bench or OEM con
figurations. 

RESISTANCE MEASUREMENT 
Systems, Bridges 

Complete line of automatic, semi-automatic, manllal 
R-measuring systems and bridges with accuracies to 
±O.OOI % are available from GR. Auto systems are 
GO/NO-GO with high speed production capability. Write 
for complete data on GR R-measuring systems and 
bridges. 

VOLTAGE DIVIDERS 
Primary / Secondary Standard Voltage Dividers 

Complete line of Primary Standard and Secondary 
Standard Voltage Dividers using Kelvin-Varley (isohmic) 
circuits and GR precision wirewound resistors. ±0.5 
PPM (DV4107) or ± 1 PPM (DV5008) Accuracy. Sta
bility ±0.5 PPM/yr (DV4107) or ±1 PPM/yr. Prices 
start as low as $339 (DV5008, 8 dials) for a 1 PPM 
Divider. 

GR's DC instrumentation capability is available to you 
whatever your need from an automatic high-accuracy 
system for production resistance measurement to a 
high-quality zener reference. GR's sales/service is 
world-wide. Write or 'phone for complete new catalog. 

Prices f.o.b. Mt. Vernon, New York, domestic 

U.S.A.: 500 NUBER AVENUE. MT. VERNON. NEW YORK (212) 292-1500 TWX 710 560 0014 
EUROPE: 39 RUE ROTHSCHILD. GENEVA. SWITZERLAND (022) 3181 80 TELEX 22266 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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GEO SP.A.CE S-Y-STE~S., INC. 
PRECISION INSTRUMENT SYSTEMS AND EQUIPMENTS 

COMPLETE INSTRUMENT CONTROL SYSTEMS 
MOVABLE TURRET ASSEMBLY & CONTROL SYSTEM 

SACRAMENTO PEAK OBSERVATORY 
The Air Force Cambridge Research Latioratories' Sacramento Peak Vacuum Telescope 

is a vivid demonstration of the Company's depth of diversified talent and systems 
capability. 

This telescope, with associated instrumentation and electronics, is located at 
Sunspot, New Mexico, 9200 feet above sea level. It stands 136 feet above ground 
level and extends 221 feet into the heart of the mountain. It is schduled to become 
operational in 1969. 

The instrumentation and electronics furnished by Geo Space Systems, Inc., will 
serve as the operating controls of the telescope. It is designed to auto·track or 
track on a programmed basis, the sun, other stars or planets and will enable 
scientists to learn more about the physical composition and activity of these bodies. 
The instruments can provide continuous automatic compensation for the rotation 
of these bodies with respect to their celestial coordinates during all tracking phases. 
One hoped-for result of these stUdies will be the ability to forecast accurately solar 
flares. This ability will be of great impo,tance to world-wide communications and 
to space programs. 

The GSS role in this program involved dzsign, production and installation of an 
optimum switched, non-linear servo control system to drive the 10,000 ft/lb torque 
motor which rotates the 230 ton evacuated optical tube forming the lower part of 
the telescope; and the servo control systems operating the upper turret section and 
its precision components, including solar-optical error detectors yielding auto-track 
accuracy within 30 arc sec. GSS is also building and i.lstalling the large spectrograph 
and the Echelle spectrograph. 

TIME/FREQUENCY CONTROL EQUIPMENT 

VLF ANTENNA MULTI COUPLER 
This multi coupler can reduce such 

problems as desensitization, phase 
shift, cross·coupling interference, and 
coherent ground circuit interference. 
Input impedance is 50\l, with 8 inde· 
pendent 50rl outputs featuring 50 db 
isolation, and a gain of 3 db. 

ess VLF RECEIVERS 
The GSS VLF receivers are de

signed for precision phase monitor
ing of VLF stations or rating of local 
standards. They are also capable of 
monitoring the new Omega stations 
when used with a suitable commu
tator. Characteristics are standard 
inputs of 100 kHz or 1 MHz, tuning 
range of 10 to 30 kHz in 50 Hz in
crements, mechanical or electronic 
servo, .006 Hz servo bandwidth, 10 
nanovolt sensitivity and a built·in 
chart recorder for read-out. Units 
are line operated with optional DC 
standby input available. 

VLF LONG-WIRE AND WHIP ANTENNAE 
The AT-lO long wire antenna and 

matching network provide excellent 
VLF reception, and allows use of a 50!] 
coaxial transmission line. 

The WA-10 whip antenna excels in 
areas of heavy horizontally polarized 
man-made noise. 

COHERENT SIGNAL GENERATOR 
This instrument furnishes a stable 

and controllable input Signal for com
plete, rapid testing of performance 
characteristics of VLF receivers, in
cluding sensitivity, stability, accuracy, 
time constant and lag, dead band, noise 
rejection, adjacent channel rejection, 
intermodulation distortion, image re
sponse, and desensitization. The ref· 
erence and the GSC-12 outputs are 
simultaneously monitored by the re
ceiver under test, yielding data that is 
an absolute measure of the receiver's 
response. 

OMEGA SYSTEM 
The Omega Navigation System pro· 

vides navigation for ships and air
craft with excellent accuracy. Re
sults are obtained with readouts of 
"lane crossings" and an analog 
pOSition voltage. Suitable outputs 
are also provided for interfacing 
with a computer for more sophisti
cated readout and data analysis. 

BATTERY POWER SUPPLY 
The GSS standby battery power 

supplies have been designed to 
furnish emergency DC power to criti
cal equipment when primary AC 
power fails. Stable output voltage is 
obtained from nickel·cadmium bat
teries for long periods. Integral cir
cuits provide fast and trickle charge. 
In the fast charge mode, batteries 
are restored to full charge in less 
than 8 hours. Full voltage life is 
dependent upon Amp/Hour rating of 
batteries supplied and the load cur
rent. Indication of approximate 
charge status is provided by a front 
panel meter and indicator lights. 

As a leading manufacturer of standard frequency correlation and time signal 
synchronization eqUipment, Geo Space Systems, Inc. has successfUlly met the 
growing needs for time synchronization between geographically separated 
stations. 

With its equipment serving the U. S. Army, Navy, NASA and FAA, and by meet
ing their stringent reqllirements, Geo Space is continually expanding its efforts 
to develop new,:Wpro~es and instrumentation in this field. 

GEO SPACE SYSTEMS, INC. 
6301 49TH STREET NORTH, P. O. BOX 13575 

ST. PETERSBURG, FLORIDA 33733 

Phone: 813 - 525-1161 
eem/1969 See YELLOW SECTION for Local Offices, Phones 1393 
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DMS 3200 
DIGITAL MEASURING SYSTEM 

(Fully solid state with IC's) 

This all-solld·sIII. precision mNIII .. ment 
sptem offers unlimited I.panslon capabllllJ 
IItrough plu,·ln additions, ..... Itlng In a 
specialized Instrument for Nch lJpa of maas· 
urement. New plug. Ins now broad.n lit. 
mNsuram.nt capabllllJ of this fleld.p"""n 
unit. Over 10,000 a .. In u .. at p .... nt. 

Scaling controls make possible .. solution of 
up to SlVln dl,lts on the 1It ... ·dlglt dlspl.y 
by utilizing lite .... rrang. capabllllJ of many 
of lit. plug· Ins, lItus providing high resolu· 
tlon and accuracy with minimum I.".slment. 
Companion devlc.s luch II the PR 4900 01,1· 
lal Printer and 1050 Ol,llal S.t·Polnt Con· 
troller further axtend the utility of lite OMS 
3200 Syst.m. 

DC VOLTMETER PLUG·IN DP 100 
00.1 mv to 999. volts 
± 0.1 % rdg ± 1 digit 

$175 

DC MICROVOLTMETER PLUG·IN DP 110 $450 
0.001 mv to 999.9 volts 
± 0.05% rdg ± 1 digit 
4·digit resolution 

AC VOLTMETER PLUG· IN DP 130 
0.01 mv to 999. volts 
± 0.1 % rdg ± 1 digit 
22 Hz to 1.0 MHz 

$375 

EVENT COUNTER/SLAVE PLUG·IN DP 140 $90 
Up to 1,000,000 counts/sec 
Cascade with second OMS to 
obtain 6·digit display 

1 MHz COUNTER PLUG·IN DP 150A 
00.1 Hz to 999. kHz 
± 0.0005% rdg ± 1 digit 
7·digit resolution 

80 MHz COUNTER PLUG·IN DP 160 
00.1 Hz to 80.0 MHz 
± 0.00005% rdg ± 1 digit 
7-digit resolution 

OHMMETER PLUG·IN DP 170 
.001 ohm to 999. megohms 
± 0.1 % rdg ± 1 digit 
Microamp test current 

CAPACITY METER PLUG·IN DP 200 
.001 picofarad to 9,999 mfd 
± 0.1 % rdg ± 1 digit 
Low DC test voltage 

$230 

$395 

$275 

$275 

TIME INTERVAL METER PLUG·IN DP 210 $230 
0.01 ms to 999. seconds 
± 0.0005% rdg ± 1 digit 
Period or time interval 

DC CURRENT METER ADAPTER D 310 $90 
.0001 microamp to 9.99 amps 
±0.15% rdg ± 1 digit 

PR 4900 
DIGITAL PRINTER 

From $760 

This professional printer provides print·out 
of up to 10 columns of digital information 
from one or two independent sources. It is 
a companion unit to the Hickok OMS 3200 
Digital Measuring System; however, it may 
be used with any device which provides 10-
line decimal Dr BCD coded data outputs. 
Voltage, frequency, time period, resistance, 
capacitance or event counts are examples 
of data' which -may be recorded in printed 
form on paper tape for storage and future 
reference. 

1050 
DIGITAL SET-POINT 

CONTROLLER 

$230 

The Model 1050 Digital Set·Point Controiler, 
when used with the Hickok OMS 3200 Digital 
Measuring System, can start and/or stop the 
operation of any peripheral function at pre
determined measurement values, as selected 
by the operator. Set'points are absolute, as· 
suring start or stop functions at specific 
values with zero set~poi.nt error. 
When used with the OMS Main Frame and 
the appropriate DP Series plug·in digital 
measurements of voltage, frequency, period, 
resistance, capacity, events (and with ap
propriate transducers, pressure; flow, tem
perature. strain, etc.) can be used to activate 
external mechanical feeds, drives, print-outs, 
reject hoppers, feed motors, fuel adjust. 
ments, blowers, tabulation recorders, etc. 

THE HICKOK ELECTRICAL INSTRUMENT CO .• 10514 Dupont Avenue. Cleveland, Ohio 44108 
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$65000 

25 MHz Oscilloscope 
(all solid state) 

This high-precision laboratory oscilloscope equals the basic performance 
of higher priced, sophisticated 'scopes, yet meets the industry need for 
such performance in the $600 price range_ Emphasis has been placed 
mainly upon those characteristics most important in precise measure
ments, eliminating some of the more exotic and somewhat superfluous 
functions found in higher priced instruments_ The result is an all-solid
state instrument in the medium price range with extraordinary stability, 
sensitivity, bandwidth, sweep-speed range, trigger capability, reliability, 
and ruggedness_ 

• 25MHz vertical bandwidth (to 3db down points) 

• Usable to 50MHz 

• All solid state for high stability and reliability 

• 12 calibrated vertical attenuator ranges 
10 mv/div to 50 volts/div (±3.0% accuracy) 

• 24 calibrated sweep ranges 
0.05 microseconds/div to 2 sec/div (±3.0% accuracy) 

• Vertical delay line assures viewing of full leading edge 
of pulses 

• "Sweep Delay" of up to 40 divisions 

• Sweep speed continuously variable between ranges 

• X-axis channel bandwidth DC - 5MHz 

• 4" flat-faced CRT, 6 x 10 division graticule 

• 3,8 kv HV provides sharp, bright trace 

• Vertical amplifier will handle overloads. with negligible dis-
tortion of waveforms increased to 5 times screen height 

• Internal 1.0% calibration squarewave 

• Fast, convenient push·button selection of trigger modes 

• Positive, solid triggering on all displays 

• Small-ll1,4" W, 6%" H, 19" D; 24 pounds 

i4§,iiij,fflffljj SECTION 2900 

~ 
770A OSCILLOSCOPE -
(;eneral purpose industrial 
oscillos(:ope with calibratl;'d 
4MHz DC vertical ampli
fier, 18 direct reading cali 
hwted SWl'('P rates from 
11' sec/em to 05 sec/em. 
choic(' of free-running, 
drlvpn or automatic SWCt~p 
mod(,s. Fbi-faced f," post
;\('c('lerated ('RT. 

$475.00 

677 OSCILLOSCOPE -
Low OO6t utility and service 
instrument with 5" CRT 
Vertical amplifier response 
within 3db from 5Hz to 
4.5MHz. Built-in calibra
tor simplifies peak-ta-peak 
measurements. Horizontal 
sweep has preset positions 
fur TV vertical and hori
zontal signals 

$249.50 

123R CARDMATIC TUBE 
TESTER-Automatic tube 
testing using card-program
med IIwitch, eliminates er· 
rors_ A fast, automatic tuhe 
tester which includes tests 
for saturation and cut-off 
in addition to mutual con
ductance. 

$725.00 

539C TUBE TESTER -
Laboratory and industrial 
instrument. Providea both 
handbook condition tellts 
and tellts "tailored" to spe
cific individual conditions. 
Roll chart data, 

$595.00 

752A TUBE TESTER -
rommunications and in
dustrial maintenance in· 
strument. Includes tests for 
4·digit indUlltrial tube types, 
VR tubes, and low power 
thyratrons. Best buy for 
general purpose industri!}1 
maintenance. Roll chart 
d,ta 

$415.00 

600JA TUBE TESTER -
Service technician's high
speed, portable tester. Tests 
all popular entertainment 
types, also transistors and 
diodes. Time-saving leak
age and short indicators. 
Replaceable socket plate 
for obsolescence protection. 
Roll chart data. 

$279.50 

870 Dynamic Beta Transistor Tester 
$395.00 

890A Dynamic Beta In-circuit Transistor Tester 

$215.00 

THE HICKOK ELECTRICAL INSTRUMENT CO .• 10514 Dupont Avenue. Cleveland, Ohio 44108 
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• CONTROL 

• AUTOMATION 

• DATA COLLECTION 

MODEL 50 - Manually operated card reader - 50 con
tacts (5xlO). Card actuated multiple switch containing 50 
wiping·type contacts, each capable of carrying up to 10 
amps. Solenoid release makes contacts instantly. Man
ually opened. Card size: 3%" x Ph" - 50 individual 
bottom-contact connections. Upper contacts - 5 com
mon columns. $195.00 

MODEL 50M - Motorized card reader - 50 contacts 
(5xlO). Similar in most respects to the Model 50, man
ually operated card reader, except that this model utilizes 
a 116 hp fast action motor instead of the spring actuated 
closing mechanism. Card size! 3%" x 11/2" - 50 in
dividual bottom-contact connections. Upper contacts -
5 common columns. $425.00 

MODEL 50P - Panel mounted card (badge) reader -
manually operated - 50 contacts (5xlO matrix) for data 

lection systems requiring heavy duty industrial type 
lations. Once inserted, card is locked in position and 

be withdrawn when reader is opened by external 
or badge will only operate reader if inserted 

correct position. Available also in 80-, 120- and 264-
contact configuration. $650.00 

MODEL 80 - The HICKOK all-weather badge reader is 
an inherently explosion-proof data input device controlled 
by punched cards (badges). The enclosure is cast alu
minum and the reader is operated by means of the card 
entry door. Unit is approximately 10%" wide x 9" high 
x 71h" deep. All switching is accomplished by means of 
hermetically sealed switches pr:oviding an inherently safe 
reader. Prices on request 

MODEL 120 - Lever operated 120-contact card (badge) 
reader for heavy duty industrial applications - 15x8 ma
trix. Utilizes high current capacity pin-sleeve type contacts 
assuring positive action even under severe environmental 
conditions. Card is positively locked in place during "read" 
period and can only be withdrawn when lever is returned 
to "open" position. 120 individual bottom-contact con
nections - upper contacts bussed in 15 common columns. 

$500.00 

MODEL 186 - Manually operated card reader - 186 con
tacts (llxI7). Card actuated multiple switch containing 
186 wiping-type contacts. each capable of carrying up to 
10 amps. Solenoid release makes contacts instantly. Man
ually opened. Card size: 5%" x 3". 186 individual bot· 
tom-contact connections. Upper contacts - 11 common 
columns. $295.00 

MODEL 324 - Manually operated card reader using pin
sleeve contacts and having the same contact arrangement 
and spacing as the Model 540M except that it has only 

columns. The configuration is 12x27. The card will 
a microswitch if inserted correctly and release 

which then may be moved to the "close" 
"read" light indicates the program card is 

Conn"ctions to each of 324 discrete bottom 
contacts bussed in 27 common columns. 

$650.00 

MODEL 186M - Motorized card reader - 186 contacts 
(11xI7). Similar in most respects to the Model 186, 
manually operated card reader, except that this model 
utilizes a 1;6 hp fast action motor instead of the spring 
actuated closing mechanism. Card size: 5%" x 3". 186 
individual bottom contact connections. Upper contacts -
11 common columns. $495.00 

MODEL 540M - Motorized card reader - 540 contacts 
Designed to accept standard size Remington 

cards. Card actuated multiple switch containing 540 
wiping-type contacts, each capable of carrying up to 10 
amps. Uses a heavy duty, fast action, % hp motor for 
actuating switch mechanism. Card size: 7%" x 3%.". 540 
individual bottom contact connections. Upper contacts -
45 common columns. $1295.00 

FOR CREDIT CARDS 

CARD READERS 

MODEL 960M - Permits high reliability "block reading" 
of full 80-column punched tab cards, 960 discrete outputs 
- 12x80 matrix. Computer use-proven multi-stranded 
brush type contacts provide absolutely dependable clo
sure even if card is key· punched slightly out of position 
- literally no chance of misread. Motorized drive -
push button operated - features mechanism which com· 
pletely swallows card during read cycles. Heavy-duty 
rugged design. Over 1,000,000 cycle life. $1490.00 

MODEL 960 SL - Small size. manually operated, reliable 
card reader which reads all 12 rows and 80 columns 
of a standard punched tab card. It is a "block reader" 
with 960 discrete outputs featuring an automatic card 
swallow mechanism and multi-stranded brush type can· 
tacts assuring absolutely dependable contact closure even 
if card is key-punched slightly out of position. Small size 
(3" high x 5" wide x 9" deep) permits installation in 
smaller control panels. Operates in any position_ Unique 
design allows entire unit to be ta.ken apart and reassem· 
bled in a matter of minutes if necessary. Rugged, over 
1,000,000 cycle life. Available with full diode matrix if 
required. $650.00 

MODEL 264 - Credit card (badge) reader having 264 
individual contacts arranged in a standard 12·row·x-22· 
column Hollerith·type format_ Reader actuates s.mply by 
inserting card in the slot provided. Read head features 
highly reliable multi-stranded brush type contacts, assur
ing positive "read" even if the card is key·punched slightly 
out of tolerance. Card is released and ejected simply by 
depressing the front panel control lever. The Model 264 
is ideal for data collection systems. Standard credit card 
size. $250.00 

MODEL 540MT - Highly versatile sequentially operated 
tape reader capable of controlling up to 540 contacts 
per program image on the tape. Tape is indexed, fed and 
read automatically at predetermined time intervals. The 
duration or interval of programs are c .... ntrolled variables. 
Ideal for automatic test systems requiring a predeter· 
mined number of test conditions or for numerical control 
machine applications Prices on request_ 

MODEL CP-5 - Hand punch for use in punching program 
cards. Heavy duty steel construction - nickel plated. Use 
with program cards pre-printed with locating circles. Use 
K,' hole size for Models 50, 50M, 186, 186M, 372M card 
readers. Use Va" hole size for Model 540M card reader. 

$12.50 

MODEL Cp·I0 - Master card punch specifically designed 
to provide a rapid means of precisely punching program 
cards. 187 machined pins assur~ cleanly punched holes. 
Lever operated. For use with Models 186 and 186M (and 
old Model 185) card readers. Can also be used for Model 
50 and 50M cards when supplied with adapter kit. 

$500.00 

MODEL CP-15 - Master card punch for precisely punch· 
ing program cards for the 540 contact (Model 540M) 
card reader. As many as 540 holes may be punched si· 
multaneously. Simple, easy to operate motor driven unit. 

$2500.00 

MODEL CP-540·LK - Keyboard type card punch for My· 
lar program cards. Designed to punch the 540 contact 
Rem·Rand type cards column by column_ Will punch any 
or all 12 holes in a given column simultaneously. Auto· 
matic advance to next column. Specifically developed to 
program cards for the HICKOK Models 540M and 324 
card readers. $1295.00 

THE HICKOK ELECTRICAL INSTRUMENT COMPANY 
10514 Dupont Avenue • Cleveland, Ohio 44108 
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If you lVere spending your OlVn lDoney, 
you would buy HEATH InstrulDents ... 

Here's lVhy: 
Low Cost 

The guiding philosophy of the Heath 
Company is to offer the best value in 
instruments. Best value is achieved by 
offering quality design, precision where it 
counts, omitting the frills, and selling 
direct to you. The result is more perform
ance for your dollar. 

Quality Engineering 
Experienced people, unique approaches, 
extensive testing, rigid quality control ... 
add up to instruments you can count on. 

Wide Product Lines 
Industrial, research, and educational users 
look to Heath for many laboratory needs 
ranging from simple VTVM to sophisti
cated instrumentation. 

Modular Designs 
Heath instruments "go together" ... instru
ments that look right together, work right 
together, and allow for future modules. 

Assembled or Kit Models 
Many Heath instruments are available 
either in factory assembled and tested 
form or in do-it-yourself kit form. Either 
way, you save significant sums from the 
cost of similar equipment. 

Direct Sales 
You save in many ways when you buy 
direct from the manufacturer; communi
cation is direct so you save time, elimin
ate misunderstandings, receive greater 
satisfaction; sales are direct so you save 
distribution costs. 

Service 
Factory service is available should you 
ever need it ... service centers also lo
cated in major cities. Specialized, author
ized all perform warranty service at no 
cost, regular service at moderate cost. 

Technical Consultation 
Heath maintains a staff of technical con
sultants whom you can call upon for 
advice on any instrument we manufac
ture. We help on the selection of the right 
instrument, its application, maintenance. 

Here's lVhat: 

Universal 
Digital 

Instrumen ts 

Power Supplies 

Oscilloscopes 

Generators 

Recorders 

Meters 

For your FREE copy of the Heath Scientific Instrumentation Catalog 
write to Heath Company, Dept. 180, Benton Harbor, Michigan 49022 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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HOLT 
INSTRUMENT 
LABORATORIES 

MODEL 325A MODEL 6318 

MODEL 613 MODEL 6A 

MODEL 10 MODEL 250 

the leader in precision A.C. instrumentation 
offers the highest accuracy obtainable 
in these outstanding models: 

8 AUDIO VOLTAGE SOURCE MODELS 
2 THERMAL VOLTMETER STANDARDS 
2 A.C. AMMETER STANDARDS 

A decade in the AC instrument business provides Holt with the 
depth and experience to solve any AC measurement or calibration 
problem. Holt led the industry to the FIRST Audio Voltage Standard, 
the FIRST 1 for 1 commercial Thermal Transfer Standard, the FIRST 
fully - protected Thermo - Element circuit and the FIRST Automatic 
AC Ammeter Calibrator to 100 amperes. Bring us your AC problems 
. . ... we've got to protect our reputation. 

MODEl GENERAL DESCRIPTION PRICE 

II THERMAL VOLTAGE CONVERTER SET· Three Thermoelements and five $ 9,95 
Resistor Modules providing eighteen, overlapping Voltage ranges from 1 
Volt to 1200 Volts. Calibration options available to 3 MHz with NBS 
Traceability. 

325A AUDIO VOLTAGE STANDARD· 30 Hz to 35 KHz, all solid state, fully $~5,900 
variable internal oscillator. Output voltage automatically maintained 
to accuracies of ±.02% at any setting from I MV to 1011 volts. The 
broadest caoability of any Audio Voltage Standard with highest reliability. 

323C Audio Voltage Standard· 35 Hz to 20 kHz. 5 internal frequencies and 
output voltage range from 10 mv to 1000 volts. Regulated output main-
tained at 0.02% mid·band regardless of voltage setting. 

$~480 

631 B Audio Voltage Standard . 50 Hz to 10 kHz, fully variable internal 
oscillator. Output voltage from 1 mv to 1011 volts. All solid state 
with automatic overload protection. One year recalibration period. 

$~~50 

630A Audio Voltage Standard . Same voltage and frequency range as the 
Model 631. Five internal, fixed frequencies or can be used with an 

$~~OO 

external oscillator. Voltage Deviation System calibrated in percent of 
output. -1- .035% basic, mid-range accuracy. 

613 AC Voltage Calibrator • 50 Hz to 5 kHz, 3 internal frequencies. $~~OO 
Output voltage variable from 1 mv to 1000 volts. Completely variable 
in frequency from external oscillator. 0.25% accuracy. 

612 AC Voltage Calibrator • 50 Hz to 5 kHz, 3 internal frequencies and $H90 
14 voltage outputs, .5 volts to 1000 volts. 0.25% accuracy. Can be 
used with external oscillator for continuously variable frequency. 

AVA·30M Audio Voltage Amplifier . 1 volt RMS input required for completely 
variable output voltages, a to 1000 volts. Low distortion and excellent 

$ ~50 

gain stability. 35 Hz to 20 kHz, 

32 ULTRA AUDIO FREQUENCY AMPLIFIER· 10 KHz to 100 KHz, up to $~~OO 
1000 volts over the entire frequency range. The first all-solid-state 
amplifier providing this broad coverage. Unique tuning circuit permits 
cancellation of capacitive load power losses. Short term amplitude 
instabilities nevef exceed -1- .01%. 

10 Thermal Voltmeter· For direct, true RMS, voltage measurement with $!200 
NBS traceability. Self standardizing, no transfer required. All solid 
state, full thermoelement protection. Voltage range, 1 volt to 1011 
volts. frequencies to 1 MHz. Six-dial voltage readout, .005% stability 
and .001 % Idivision resolution. Absolute accuracies to 0,015%, 

6A Thermal Transfer Voltmeter· Identical to the Model 6 with its own $ 880 
internal, solid state null detector. Large, self·contained meter provides "t 
up to 10 ppm/division resolution. Guaranteed thermocouple protection. 
Lightweight and portable. 

250 AC AMMETER CALIBRATOR· generates over 100 amperes when driven $~~OO 
with any source of AC voltage. Standardizes currents to 100 amperes 
and frequencies up to 20 KHz. Standardization is automatic with Holt 
Model 631 B or manual with any 1 volt AC voltmeter. Accuracy to 
'1-0.03% is achievable. 

HCS·1 Primary AC Shunt Set· Transfer Shunts 5 rna to 26 amp. to 50 kHz. $ 850 
.02% AC-OC difference. Includes 7 modules, carrying case and transfer 't 
unit. For use with TVl, Model 6 or 6A. 

275 Direct Current Standard . ~!rect readmg, regulated DC curr~nt source 
accurate to 0.1 %. 500 milliamps to 10 amps. Stable, low nOise output 

$~060 

ideal for ammeter and shunt calibration. 

* Rock Mounted - cabinet additional t Holt test report· (NBS Traceable)· no 
charge. NBS Test Report· additional "* In Bench Cabinet - rack mount on special order 

HOLT INSTRUMENT LABORATORIES, P.O, BOX 230, OCONTO, WIS. 54153 

PHONE 414 - 834-2222 
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Hipotronics AC Insulation Testers are con~ 
servatively engineered, to insure quality 
and dependability. The most advanced 
techniques and years of high voltage ex· 
perience go into every unit, from the small~ 
est AC Hipots to heavy units rated in ex· 
cess of 2000 KVA. Using Hipotronics' own 
transformers, corona free performance to 
full rating is guaranteed. 
All units are designed for maximum oper
ator and equipment protection. The surge 
devices preclude injury to any component 
from repeated short circuits at full output 
and the many safety devices insure opera
tor protection. 

FEATURES 
• Continuously adjustable output control 

from zero to maximum. 
• Continuously adjustable electronic thy

ratron operated overload - prevents 
excessive burning of cable or insulation 
when failure occurs. 

• Back-up magnetic overload circuit 
breaker. 

• Triple range output connected KV 
meter, 41/2" square,2% accuracy. 

• Single range current meter in grounded 
HV return. 

• Circuit breaker input. 
• HV on and off pushbuttons. 
• Zero start interlock - compels operator 

to always raise voltage from zero. 
• External interlock provision_ 
• Main, HV on and failure pilot lights_ 
• ,Surge and transient protection on all 

meters, transformers etc. 
• Corona-free to full output_ 
• Meets ASTM, IPCEA, MIL, UL etc. 

specifications. 
• Less than 5% waveform distortion on 

all models. 

OPTIONAL EXTRAS 
Corona Detection Equipment: Any AC or 
AC/DC units may be supplied with Hipo
tronics' own advanced corona detector as 
part of an integrated system_ See catalog 
sheet for features and prices of Hipo
tronics Corona System. 
Motorized output control, 
single speed .................... $250 
Motorized output control with 
10 to 1 range of adjustment ..... " $350 

~~~~ i;~~t~~~cto~Yfna;~~fe~v;riga~/7~~~: 
former's primary. 

Price depends on KVA of unit. 
'/2 KVA ..•............•....• $ 50 
1 KVA .............. , ...... $ 75 
2 KVA •....•............... $100 
5 KVA ........•..•......... $200 

Multi·pi secondary - increases secondary 
current capability X4 at 1/4 output, X2 at 
'/2 output, thus increaSing test capacity. 
Price depends on unit 
but in general .. $50 + $10 per KVA extra 
DC OUTPUT CHANNEL for 1.3 or 2.6 times 
AC rating with current capability of 10 mao 
Price is around $14 KV of DC output i.e. 
a Model 715-1 with 20 KV DC output 
would cost $280 extra. 
HV on Dwell timer - allows 
operator to preset maximum HV 
on time ........................ $150 
IVI~mury KV - maintains KV meter 
reading at breakdown value on 
motorized units .............•... $200 
Floor model cabinet with clear 
plastic 2 foot door ...•..•..•.••. $200 
Caster mounted HV section $ 50 
Test Jigs - Any ASTM jig-
1/4" dia., 2" dia.., oil cup, 
1/4/1 X 4, etc .........• _ • . . • . . . . . .. $150 

'Wld,rnD SECTION 2900 

SPECIFICATIONS 
Hipotronics will provide more complete details including sizes, weights, input 
voltage, and delivery time on a partiCUlar unit. While size and configuration of 
units depends on KV and KVA rating as well as optional extras that might be 
required, the following is an approximation: 
Up to 25 KV Units generally air-insulated and in one cabinet. 
Over 25 KV High voltage section hermetically sealed in oil. 
100 KVA and up Consists of slope front desk type control consofe, a G.E. 

Inductrol regulator, and an oil tank containing the HV transformer, meter 
multiplier and power separation filter for corona testing if desired. 

Over 200 KVA Normally as other units above 100 KVA, with a fourth section 
containing the main circuit breaker and contactor. 

SERIES RESONANT 
Hipotronics Inc., recommends the use of Series Resonant Dielectric test sets 
for very high KVA capacitive load testing. Write for details. 

MODEL NUMBER AND ORDERING INFORMATION 
Hipotronics uses this system. AC Insulation testers are preceded by the number 
"7". The next number or numbers is the KV rating, the number after the 
hyphen is the KVA rating, i.e. 

715-5 is a 15 KV @ 5 KVA AC unit 
7150-500 is alSO KV @ 500 KVA AC unit 

When DC outputs are available they are indicated with numbers following the 
AC designation, i.e. 

715-1/20 is a 15 KV @ 1 KVA AC tester with 20 KV DC available. 
Corona testers are indicated by the letters CT following the number designation, 
i.e. 750-2CT 
When requesting further information Or quotation, please- include complete 
details of your requirements and any ~pec.i.al restrictions that might be appli
cable. If you are not SUfe which units best suit your needs, describe the 
tests to be performed, including capacitance of the load (i.e. rating and" 
length of cable), test standards used IPCEA, NEMA, etc. 

MODELS - Prices 

OUTPUT KVA 
VOLTAGE '/2 1 2 5 8 15 30 50 100 150 
1 KV 400 425 500 700 800 
1.5 KV 400 425 500 700 800 
2.5 KV 410 435 510 710 810 
5 KV 420 450 540 740 840 1700 3700 
10 KV 475 500 590 790 890 1800 3800 7500 
15 KV 500 550 640 840 940 1900 3900 7700 
25 KV " 750 1100 1400 1500 2100 4500 7900 15,000 18,000 
30 KV 850 1150 1600 1700 2350 4700 8000 
50 KV 1400 1800 2000 2400 4800 8200 15,000 18,200 
75 KV 2700 2900 3300 5200 8500 15,300 18,500 
100 KV 3500 4000 5500 8900 15,800 19,000 
125 KV 9500 16,000 19,300 
150 KV 9900 17,000 20,000 
200 KV 12,000 19,500 22,000 
250 KV 25,000 
500 KV 50,000 
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Hipotronics DC Insulation Testers are specifically designed 
for insulation testing with sufficient current capacity to charge 
high capacitive loads. 
All units are designed for maximum equipment and operator 
protection. The surge devices preclude injury to any compo
nent from repeated short circuits at full output, and the 
many safety features insure operator protection. 
An instantaneous overload relay turns the HV off and the 
internal shorting relay discharges the sample under test im
mediately after failure. 
All units are ruggedly constructed for plant or field use and 
are designed for long life trouble free operation. Every unit 
is shorted many times at full output before shipping to insure 
the effective operation of all surge devices. 

SAFETY FEATURES 
• Output shorting relay with discharge resistor, gravity 

operated. 
• Instantaneous adjustableroverloadrelay,in grounded return. 
• Instantaneous overload circuit breaker in primary of HV 

transformer. 
• Zero start interlock - compels operator to always raise 

voltage from zero. 
• External interlock provision for test cage door or jjdead 

man" switch. 
• Surge limiting resistor in HV output. 
• Shielded output cable or bushing. 
• Three wire grounding type cord and plug on 115 volt units. 
• 115 volt control circuitry in 220 voltmodels. 

CONVENIENCE FEATURES 
• Solid state rectifiers 
• Triple range output connected KV meter with recalibration 

facilities 
Triple range current meter in grounded return 
HV on and off push buttons with HV on pilot light 
.Continuously adjustable output control 

• Hermetic sealed oil filled HV section on all models 30 KV 
and up 

• 4 112" square Weston meters with 2% accuracies 

Size" 
Input 

115 Volt 

60 Hz; 

220 Volt 

60 Hz 

-. 

Voltage Current Model Insulation 
Control 

0·5 KV 10 rna. 25 AIR 17"x9"xl1"H 
0·10 KV 10 rna. 210 AIR 17"x9"xll"H 
0·20 KV 10 rna. 220 AIR 17"x9"xll"H 
0·30KV 10 rna. 230 AIR 
0·50 KV 10 rna. 250 OIL 
0·60 KV 10 rna. 260 OIL 
0·75 KY 10 rna. 275 OIL 22"x18"x18"H 
0·100 KV 10 rna. 2100 OIL 
0·120 KV 10 rna. 2120 OIL Sloped Front 
0-150 KV 10 rna. 2150 OIL 

Deluxe Type 
0·200 KV 10 rna. 2200 OIL 
0-250 KV 10 rna. 2250 OIL 
0-300 KV 10 rna. 2300 OIL 
0·400 KV 10 rna. 2400 OIL 
0-50~ KV 10 rna. 2500 
O·fiOO KV 10 rna. 2600 
0-750 KV 10 rna. 2750 
0·1000 KV 10 rna. 21000 

All Hipotronics AC, DC, or AC(DC Insulation 
test sets are corona free to full rating and can 
be supplied with Hipotronics advanced. Corona 
Detector Oscilloscope to provide a complete 
and integrated Corona test system. These sys
tems me.et or exceed testing requirements as 
specified by ASTM, IPCEA, MIL-C-17D and MIL
T-27. Request a complete quotation to fill your 
requirements. 

KV Meter 
HV Section 

None 0-1/2.5/5 
None 0-2.5/5/10 
None 0-5/10/25 
None 0-6/12/30 
None 0-10/25/50 
None 0-12/30/60 
17"dia.x20"H 0-15/37.5/75 
17"dia.x20"H 0-25/50/100 
19"dia.x30"H 0-30/60/120 
19"dia.x30"H 0-37.5/75/150 

30"Wx30"Dx35"H 0-40/80/200 
36"Wx34"Dx38"H 0-50/100/250 
40"Wx36"Dx40"H 0·60/120/300 
48"Wx38"Dx44"H 0-80/200/400 

CHECK FACTORY FOR INFORMATION 

See YELLOW. SECTION for Local Offices, Phones 

Current Meter Price 

0-100 ua/1ma/10ma. $330 
0-100 ua/1ma/10ma. 385 
0-100 ua/1ma/10ma. 495 
0-100 ua/lmaIlOma. 550 
0-100 ua/lmaIlOma. 825 
0-100 ua/1ma/10ma. 880 
0-100 ua/1ma/10ma. 1045 
0-100 ua/1ma/10ma. 1540 
0·100 ua/1ma/l0ma. 1870 
0-100 ua/1ma/l0ma. 2310 

0-100 ua/lmaIlOma. 3850 
0-100 ua/lma/lOma. 5500 
0-100 ua/1ma/10ma. 7920 
0-100 ua/lma/lOma. 10,450 
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Model HD 115 

The Hipotronics line of non· destructive AC/DC hipot test sets utilize an all 
new, solid state overload circuit for unprecedented reliability and speed of 
operation. Reaction time is remarkably low, sensitivity is variable over a 
range of 1 to 110% of rated output current. With circuit sensitivity set at 
maximum, corona discharge or leakage currents of sufficient magnitude will 
trip the HV before insulation failure occurs. No warmup time is required. 
Each unit is packaged on a rack mounted panel installed in a new, attractive 
desk·top cabinet. The unit may be removed from the cabinet and mounted 
to a standard equipment 19" rack in minutes. Controls have been human 
engineered to provide ease of operation, safety, readability, and an attrac· 
tive, professional appearance. 
Two versions are available: a standard unit with minimal control features, and 
a deluxe unit with all the most desired controls for laboratory precision test· 
ing programs. 

FEATURES IN STANDARD MODEL: 
• AC input on and off switches. Input fuse and pilot light. Output control 
continuously adjustable from zero to maximum. Single range, output con· 
nected KV meter, 2% full scale accuracy, 3 1/ 2 ' arc. Single range current 
meter in grounded HV return. 2% full scale accuracy, 3%" arc, 0·5 ma 
AC/DC • Meters are recessed for protection. KV meter recalibration facility 
• Continuously adjustable, solid state overload circuit from 50 ua to 5 ma 
• Failure indicator and reset button - Front panel, re·entrant output jacks 
with shielded HV output lead and ground lead - AC/DC meter switch with 
reminder lights over output jacks • External interlock provision - Surge 
limiting resistor in DC output - Deluxe, 21 "W x 19"0 x 10"H cabinet 
(slightly larger for 25 KV unit) - Pushbutton range and function switches 

ADDITIONAL FEATURES IN DELUXE MODEL: 
• Zero start interlock with HV on and off buttons-compels operator to start 
test at zero volts. Triple range KV meter _ Triple range DC current meter, 
0·50/500/5000 ua DC - High Voltage On pilot light 

OPTIONAL EXTRAS (ALL UNITS): 
- HV test probe . . . ...... $10 
• Gravity operated output shorting solenoid with discharge resistor ....... $35 
• Audible failure signal ... $15 

SPECIFICATIONS: 
Input 115 VAC, 60 Hz, 5 amps max. 
Size & Weight 
Output Current 
Meters 

21 "W x 19"0 x 10"H; appx. 60 Ibs. 
5 mao AC or DC at full rated voltage 
2% full scale accuracy, 3%" arc 

Model Output Voltage KV Meter Ranges 

H 103 0·2.5 KV AC/0·3 KV DC 0·3 KV AC/DC 
HD 103 0·2.5 KV AC/0·3 KV DC 0·.6/1.2/3 KV AC/DC 
H 106 0·5 KV AC/0·6 KV DC 0·6 KV AC/DC 
HD 106 0·5 KV AC/0·6 KV DC 0·1.2/3/6 KV AC/DC 
H 115 0·12 KV AC/0·15 KV DC 0·15 KV AC/DC 
HD 115 0·12 KV AC/0·15 KV DC 0·3.75/7.5/15 KV AC/DC 
H 125 0·10 KV AC/0·25 KV DC 0·25 KV AC/DC 
HD 125 0·10 KV AC/0·25 KV DC 0·5/10/25 KV AC/DC 

Price 

$270 
340 
290 
360 
370 
440 
465 
535 

AC and DC PRODUCTION 
HIPOT TESTERS 
A and B Series 

Model HD B12 

Designed for use by unskilled or semi·skilled 
personnel in mass testing of electrical com· 
ponents, transformers and appliances. Simple 
to operate, reliable for go no/go testing. Indi· 
cators provide information on component leak· 
age and internal arcing. Continuously variable 
output voltage and output connected KV meter 
provide optimum test accuracy at lowest cost. 

FEATURES: 
_ Detachable test leads enter front panel • 
Continuously adjustable output from zero to 
maximum • Output connected KV meter for 
maximum accuracy • "Arcing" detector em· 
ploys corona pickup network for best sensi· 
tivity _ "Leakage" detector sensitivity con· 
tinuously adjustable from 500 ua to 5 ma -
Three·wire grounding cord and plug. Shielded 
output lead thru re·entrant jack - AC input 
switch, fuse, and pilot light - Each model nas 
a corresponding deluxe model with a solid 
state audible failure alarm circuit incorporated 
in its design 

OPTIONAL: 

HV probe ............................ $10 

SPECIFICATIONS; 

Size & Weight 7"H x 12"W x 8"0; 
ap'px. 20 Ibs. 

Input 115 VAC, 60 Hz, 
3 amps max. 

Short Circuit Current 
AC Units 18 mao 

DC Units 

KV Meter 

5 mao 

3% full scale accuracy, 
3" arc 

Output price 

3 KV AC $145 
3 KV AC 170 
5 KV AC 160 
5 KV AC 185 

10 KV AC 190 
10 KV AC 215 
4 KV DC 150 
4 KV DC 175 
6 KV DC 170 
6 KV DC 195 

12 KV DC 210 
12 KV DC 235 
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300 Series 
AC/DC HIPOT TESTERS AND 
MEGOHMMETERS 

The 300 series of Hipot Testers and Megohmmeters are voltage test sets 
which perform three different functions. They may be used for AC Hipot, 
DC Hipot and DC megohm tests. The "A" units perform 1R tests to 1000 
megohms and the "8" units to 100,000 megohms at 500 volts. Megohms 
at any other voltage may be determined from the volt and current meter 
readings. 

New design package is human engineered for easy operation, flexibility, 
and safety, and is available in two series: 

A SERIES: Four current ranges 
Two resistance ranges 
Reads currents as low as 1 ua 
Measures megohms to 1,000 

8 SERIES: Current amplifier permits reading as low as 0.01 ua 
as high as 100,000 megohms 
Six current ranges 
Four resistance ranges 

FEATURES: 
• Overload circuit has continuously adjustable sensitivity from 50 ua 
to 5 mao Maximum sensitivity allows non-destructive testing of insulation 
and dielectrics. 
• Reset button and failure indicator. 
• Unit is mounted in an attractive, dust· proof, bench·top cabinet. May be 
removed from cabinet and mounted on a standard equipment rack. 
• Dual range output connected KV meter, with set point for megging 
clearly marked. 
• Pushbutton range and function switches. 
• Front panel test lead connections, with AC and DC output reminder 
lights. 
• Input on and off switches, pilot light, and fuse. 
• Recalibration facilities. 

SPECIFICATIONS: 
Input 
Size & Weight 
Meters 
Current meter ranges: 

A Series 

8 Series 

115 VAC, 60 Hz, 1 amp max. 
21 "W x 19"D x 10"H; appx. 50 Ibs. 
2% full scale accuracy, 3 1/ 2 " arc 

0·50/500/5000 ua DC; 5 ma AC/ 
1-100 megohms, xl, x10 
0-.5/5/50/500/5000 ua DC; 5 mao AC/ 
1-100 megohms, xl, x10, xlOO, xlOOO 

Output Voltage (KV) 
Model AC DC output Current Megohm Ranges 

H 301A 1.0 1.5 5 mao 2 
H 3018 1.0 1.5 5 mao 4 
H 303A 2.5 3.0 5 mao 2 
H 3038 2.5 3.0 5 mao 4 
H 306A 5 6 5 mao 2 
H 3068 5 6 5 mao 4 

Price 

$415 
550 
435 
570 
465 
605 

Hipotronics megohmmeters are precision in
struments for use in production or laboratory 
testing of cables, capacitors, printed circuits, 
transformers, electronic assemblies, etc. 
• The output voltages are both regulated 
with a ferro-resonant line and a solid state 
electronic regulator. Even with large capaci
tive loads on the 20 million range, there is 
no bounce_ 
• The indicating device is a high quality 
Weston with better than 2% accuracies on 
all ranges below 1 million and 3% on 10 mil
lion_ The VTVM circuit driving the meter on 
the higher range models has no zero shift 
on any range. 
• The short circuit protection is such that 
the output may be continuously shorted 
without injury to any component. 
• Self contained calibrating resistors in the 
seven range models permit the operator to 
periodically verify the calibration. 
• A three terminal output network (positive, 
negative and guard) permits grounded or un
grounded tests to be made_ 
• Dual color scale on multiple output voltage 
models improves readability. 
• The units also contain a resistor and switch 
position for discharging both the internal and 
load capacitance. 
• Available in 6 models, all with 115 Volt, 
60 Hz input and AC input switch, fuse and 
pilot light. 
• Two models have mandatory 2-hand oper
ation. 
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or an entire system ... 
Whatever it takes, Honeywell sales engineers can draw from Honey
well's great depth of instrumentation and systems capability to zero 
in on precise solutions for industrial. aerospace, medical. educa
tional and other fields. And they're eager to put their problem-solving 
capabilities to work for you, 

Below, we've listed selected product lines by category, plus a num
ber of helpful services. For full information on items of interest. call 
your local Honeywell sales engineer or write: Honeywell. Test In
struments Division, P.O. Box 5227, Denver, Colorado 80217. 

Amplifiers/ 
Preamplifiers 
AC 
DC - Wide band 
Differential 
Galvanometer 
Medical 
RFI/EMI 
Subaudio 
Transducer 
VHF/UHF 

Analyzers 
Spectrum 

Biomedical 
Instrumentation 

Metrology Service 
Certified Calibration, 
NBS Traceable 
Contract Service 
Installation Service 
Instrumentation 

Calibration & Repair 

Monitors 
Analog 
Digital 

Oscillograph 
Recorders 
Accessories 
Fiber Optic-X-Y-Y'-Z 

axes 
Analog and Digital Ink Writing 

Recording Systems Light Beam - Visicorders 
Analytical Measuring Microfilm 

Instrumentation Systems 
Computers 0 oil co e 
Magnetic Tape Recorders SClo os P S, 
Patient Monitoring MOnitor 

Systems Multi-CRT 
Physiological Data Single Screen Multi-

Channels Channel 
Readouts Oscilloscopes, 
Signal Conditioning Recording 
Transducers Fiber Optic-X-Y-Y'-Z 

Converters axes 
A/D Power Supplies 
Physical to Electrical AC Line Regulator 
Detectors Precision AC 

Strain Gage Interference 
RF 
RFI/EMI 

Digital Voltmeters 
Multimeters 
Digital Panel Meters 
Temperature Reading 

Engineering 
Services 
Design 
Systems 
Modification 
Installation 

Filters 
Band Pass 
Power Line 
RFI 
Signal Line 

Galvanometers 
Oscillographic Recording 

Magnetic Tape 
Recorders 
Analog, FM, Direct. 

Wideband, Digital 

Receivers 
VHF/UHF 
LF/VLF 

Recorders 
Accessories 
Digital 
Magnetic Tape 
Microfilm 
Oscillograph -

Ink Writing 
Oscillograph -

Light Beam 
Recording Oscilloscope 
Strip Chart 
X-Y Graphic 

RFI/EMI 
Instrumentation 
Accessories 
Amplifiers 
Antennas 
Filters 
Generators 
Power Li ne Test Sets 
Preamplifiers 

Receivers 
RFI Compliance Testing 
Stabilization Networks 
Surveillance Systems 

Services 
Metrology 
Engineering 
RFI/EMI Testing 

Signal 
Conditioning 
AC - Amplifiers 
Attenuators 
Bridge Balance 
DC - Wideband Amplifiers 
Excitation Units 
Galvanometer Amplifiers 
Strain Gage Amplifiers 
Thermocouple Amplifiers 
Transducer Amplifiers 

Systems, 
Automatic 
Measuring and 
Recording 
Analog 
Biomedical 
D i e- Casti ng 
RFI 
RF Surveillance 
Specialized Industrial 

Training Courses 
Instrumentation Operation 

and Service 

Transducers 
Accessories 
Biomedical 
Excitation Units 
Linear Accelerometers 
Linear Displacement 
Load Cell 
Micro-Scale 
Pressure, Absolute 
Pressure, Differential 
Pressure, Gage 
Readouts 
Thermocouples 
Universal Transducing 

Cell 

Voltmeters 
Digital 
Tuned RF 

Honeywell engineers sell solutions 
See YELLOW SECTION for Local Offices, Phones 1403 



WIDEBAND DC INSTRUMENTATION AMPLIFIERS 
INCOR's Instrumentation Amplifiers are solid state devices containing their oWn regulated power 
supplies. Designed specifically to fulfill DC instrumentation requirements, each has the ability 
to drive all types of galvanometers, A to D converters, multiplexers, tape recorders and extremely 
long data lines. 
Amplifiers provide low output impedance and frequency response from DC to 100 KHz. Up to ten 
amplifiers may be mounted in the INCOR Series 103 Rack Adapters, or supplied with individual cases 
for Single channel bench operation. 

Model 
102 
112 
110A 
116 
114 

116A 

300 

Output 
Volts 
±3 
±3.6 
±10 
±10 
±10 

±10 

±10 

Avail· 
able 

Output 
Current, 

MA 
100 
100 
100 
100 
100 

100 

100 

SINGLE-ENDED FLOATING 

Gain 
o to 1 
o to 2.5 
o to 10 
o to 20 

Source 
Resist· 

Input ance for 
Z Specs. 

50 K 
50 K 

50K 10K 
lOOK 10K 

1,3, 10, 10 meg. 
30, 100 

2K 

1, 2, 5, 10 meg. 2 K 
10,20 

Max. 
Usable 
Source 
Resist. 

20 K 

50 K 

Lin· 
earity 

.2% 

.1% 

.05% 

.05% 

.05% 

.05% 

Front 
Panel 
Gain 

Vernier 
Ves 
Ves 
Ves 
Ves 
Ves 

Ves 

Front 
Panel 
Zero 

Control 
No 
Ves 
Ves 
Ves 
Ves 

Ves 

1,3, 10, 1 meg. 
30,100 

±10 & ±50 Volt/Vernier Zero Suppression 

WIDEBAND DIFFERENTIAL 

Price 
$ 95 
140 
150 
190 
250 

230 

295 

Source Maximum Current 
Maxi· Gain Z Usable Common Limit 

Output mum with Input' for Source Lin· Mode Provi· 
Model Volts Current Vernier Z Specs. Z earity Voltages sions Price 

501 ±10 100 MA 10,30, 100 50 meg. 1 K 10 K .05% ±500 V Ves $450 
300,1,000 

117 ±10 100 MA 10, 20, 50, 50 meg. 50 K 100 K .01 % ±10 V Ves 350 
100,200, 
500,lK 

115 ±1O 100 MA 0 to 200 50 meg. 10 K 50 K .01 % ±10 V Ves 195 
130 Attenuator for Galvanometers 1 to 10 K, Fixed and Variable Polarity 90 

and Off Switch, Adjustable Z. 

STRAIN GAGE/TRANSDUCER POWER SUPPLIES 
INCOR power supplies are designed specifically for low level DC instrumentation applications. 
They feature a high degree of guarded isolation from the power lines (0.1 picofarads) and ground 
(10,000 megohms minimum). Other features are high resolution 10 turn voltage control paten· 
tiometers, .01% time stability and .005% / OF temperature coefficient. 
Up to 10 channels can be accommodated in the Model 103 rack, Fig. A. 

MA NOise Line Remote 
Voltage Current to gnd., 95~;J5~ Sensing 

Model Range Range /Lv. Ripple Current Remarks Price 
215 0·15 0·200 5 .05% 1 MV 50 ",". General purpose $ 95 
215A 0·15 0·200 1 . 005% 50/Lv . l/La. .01%, low remote sensing current 130 

230 0·30 0-100 1 . 01% 100/Lv . l/La. .01 %, low remote sensing current 130 
224 0·24 5·100 1 .01% 100 Current regulated 130 

nanoamps 

The Model RB·2 signal conditioning unit shown in Fig. B. There are two internal cards for 
bridge completion resistors and calibrating resistors. Spare resistor cards are available for $2.00 
each and may be prepared for different transducers. Signal conditioning units may be combined 
with any power supply by combining their model numbers and prices. 

Model Balance and Calibration Units Price 

RB·2 10 turn Excitation & balance monitor jacks $65 
Balance control 

RB-3 Same Polarity switch 
Relay for remote or automatic calibration 

80 

RACK ADAPTERS AND CASES 
The INCOR series adapters provide interchangeable mountings. The amplifier units plug in from the 
front with complete access to operating controls and test paints. The rack adapter provides for 
AC power distribution and signal input (XlR-3·14) and output connectors (MS3102A) for operation 
in a recording system. Blank filler panels are provided for all unused positions. Rack size is 19" x 
3'12" x 18" deep. Case 3" x 1.7" X 13". 

Amplifier Connectors 
Model Capacity Input Output Price 

103 1·10 Amphenol 143-010·01 $ 90 
103B 1·10 10 Rear I-Rear 28·215 125 
103E 1·5 91-PC3F 80-PC2F 135 
2006 Amphenol 143-010-01 9 
2104 MS·3102A·14S·6S 18 

INCOR 

Case 2104 

INCOR INSTRUMENTATION AMPLIFIERS & SUPPLIES, INC. 

29 NEWTOWN ROAD· PLAINVIEW, N. Y .• 516-293-8717 

INCOR reserves the right to modify specifications and prices 
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The operation of the Phazors is unique in that the input and reference signals are applied to 
an electronic multiplier which derives the instantaneous product of their amplitudes. The 
multiplier output is then applied to a DC meter which produces a deflection proportional to 
the time average of this product. k T 
Expressing this function mathematically we have: Meter Deflection = rio Vs oVR dt 

,PHASE METERS, VECTOR VOLTMETERS 
High Accuracy and Resolution. Measures 0°-360° Without 
Ambiguity • Rejects All Noise and Harmonics (without 
filters) 0 Wide Input Voltage and Frequency Range. Self 
Calibration Assures Accuracy MODEL 210AB 

MODEL 200A 

$440.00 
APPLICATIONS: Measures phase shift in 
transformers, amplifiers, etc. • Read
ings not affected by noise and harmon
ics • Measures in~phase or quadrature 
voltage components· .01 degree can be 

,measured employing special techniques. 

SPECIFICATIONS 
ACCURACY: ............ ±2 degrees 
FREQUENCY: ........ 20 Hz to 20 KHz 

$795.00 
This instrument retains the essen
tial feature of other Phazor models 
in that accurate measurements can 
be made even though signals may 
be complicated by noise and har
monics. The quadrant is read directly 
on a projection readout. The angle 
within the quadrant is displayed on 
the meter. 

SPECIFICATIONS 
ACCURACY: ... . ± 2 degrees 
FREQUENCY RANGE: 15 Hz-3D KHz 
SENSITIVITY: .... 5 millivolts 

Precise Measurement of: 
IN-PHASE VOLTAGE. QUADRATURE VOLTAGE 

TRUE RMS VOLTAGE. PHASE ANGLE 
NULL VOLTAGE 

MODEL 300PB 

$1,200.00 

• Portable - All Solid State 
• Direct Reading Phase and 

Quadrant Indicator 
• Battery Operated - Eliminates 

Power line Ground Loops 

SPECIFICATIONS 
INPUT VOLTAGE: .... 1 MV-300 V 
INPUT IMPEDANCE: .. 1 megohm 
VOLTAGE ACCURACY: 2% full scale 
PHASE ACCURACY: ±1 degree 
FREQUENCY RANGE: 60 Hz-10 KHz 
NULL SENSITIVITY: . 10 microvolts 
HARM. REJECTION: 40 db down 

without filters 
WEIGHT: ...... 9 Ibs., approx., 

with batteries 
AC Power Pack Available - $150.00 

MODEL 300B 

o Direct Reading Phase Angle 
o Wide Frequency Range 
• Rejection of Noise and Harmonics 

without Fillers 

SPECIFICATIONS 
INPUT VOLTAGE: ... IMV to 300 V 
INPUT IMPEDANCE: 10 megohm 
VOLTAGE ACCURACY: 2% Full Scale 
PHASE ACCURACY: ± 1 degree 
FREQUENCY RANGE: 15 Hz to 30 KHz 
REF. VOLTAGE: 5V to 220V 
NULL SENSITIVITY: .. 10 Microvolts 
HARM. REJECTION: 40 DB without 

filters 
RACK PANEL SIZE: .. 19/1Wx51/./IH 

Series 250S I Solid State) 7£lt~ ELECTRONIC GENERATORS 
A complete line of 111, 211 & 311 models with power output ratings 

from 3 VA to 9 KVA and frequency accuracies to .0001 % 
These AC Power Supplies provide stable, low distortion AC power at frequencies within the 
audio frequency spectrum. The highly reliable and versatile power sources find wide application 
in calibration and test stations, motor drives, gyro wheel supplies, labo,atory use, military 
component testing, and operating foreign equipment. 

$595.00 SPECI FICATIONS 
(Series 250S Illustrated) 

(Less Plug·ln Osc.) 

The Series 250S (illustrated above) and 
the Series 1000S Solid State supplies 
are designed to be used in modular 
form so that they may readily be 
stacked for ll!l, 2l!l or 3l!l output power. 

OUTPUT CIRCUIT: .. 1~, Isolated 
OUTPUT POWER: ...... 250 VA 
POWER FACTOR: .. Unity ± 0.7 (at full 

SHORT CIRCUIT PROTECTION: Output may be 
shorted 
indefinitely 

power) THERMAL PROTECTION: ... Output transis-
OUTPUT VOLTAGE: .. Selectable-

0-130V RMS or 0·190V, 
0-75V, 0-S7V, 0-3BV, 
0-30V, and 0-17V 

tors protected by 
thermal cutout 

EXTERNAL AMPLIFIER INPUT: Available on 
rear 

Fixed frequency and variable frequency 
plug-in oscillators are available for 
single phase, or poly-phase operation. 
The variable frequency oscillators are 
digitally set to three significant figures. 
They feature excellent stability and 
continuous resolution and are readily 
adaptable to remote programming. 

FREQUENCY RANGE: 45 Hz - 10 KHz 
full power 

EXT. SYNC. INPUT: .... Available on 

MODEL 60 

$250.00 

rear 
20 Hz - 20 KHz derated CONVENIENCE OUTlETS: . Two switch· 

DISTORTION: 0.1 % mid-band 
REGULATION: ... 0.5%, O-full load 

controlled 
outlets on rear 

0.1%, for ±5% line INPUT POWER: .... . .. 115V or 230V, 
RESPONSE: 50 microseconds 
HUM LEVEL: ............... 80 db down 

WRITE FOR COMPLETE POWERTRON CATALOGS 

IMPEDANCE COMPARATORS 
PRECISE, RELIABLE AND RAPID COMPARISON OF COMPONENTS 

The circuit consists of a bridge, two arms of which are precision resistors matched to .01 %. The 
two remaining arms are the standard and the component under test. Any voltage resulting from 
bridge unbalance is amplified and fed to a phase discriminator. The percentage deviation is read 
directly in both sign and magnitude on a meter. 
FEATURES: High Accuracy & Stability 0 Fast Response 0 Linear Meter Scales 0 Self Calibrated 

SPECIFICATIONS 
FREQUENCY: . .... 60 Hz 
FULL SCALE RANGES: ±1%, 5%, 10%,20% 
IMPEDANCE LIMITS: 

Resistance ............. 5 ohms to 5 megohms 
CapaCitance ....... 500 mmfd. to 500 mfd. 
Inductance ... 15 milihy to 10,000 hy 

SPECifiCATIONS 
FREQUENCY:... .. '. Either 1 KHz or 10 KHz 
FULL SCALE RANGES: ± 5%, 10%,20% 
IMPEDANCE LIMITS: 

Resistance . 5 ohms to 5 megohms 
CapaCitance .......... 50 mmfd. to 10 mfd. 
Inductance ......... 100 micro-hy to 100 hy 

OTHER MODELS MODEL 1000-1000 Hz-±l%, 5%, 10%-$395.00 
AVAILABLE MODEL 1025-1KHz, 25 KHz-±50/0, 10%. 20%-$425.00 

WRITE FOR 
CATALOGS 

Manufacturers of: PHASE SHIFTERS, FREQUENCY STANDARDS, NULL DETECTORS, 
AUTOMATIC HI-POT TESTERS AND OTHER ELECTRONIC TEST EQUIPMENT 

50·60Hz (400 
Hz avail.) 

MODEL 1010 

$385.00 

;'INDUSTRIAL TEST EQUIPMENT CO. 20 Beechwood Ave., Port Washington, N. Y. 11050 
" "- Phone: (516) PO 7-5253 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1405 
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/N5TRU/RB ,INC. 1205 LAMAR STREET, DAYTON, OHIO 45404 • PHONE: (513) 223·2241 

1500 & 1600 
,SOLID STATE DIGITAL TEMPERATURE INDICATOR 

SERIES 

Solid state circuitry,. non-mechanical 
electronic tube readout and compact 
size team uf. in this .Instrulab Series 

1;~tutr~ ~~~i~iteora ~\~hlai ~~~Ia~~adt~~: 
l!;herever the indication 0' temperature is required, the Instrulab 1500 does 
the job quickly, quietly, accurately and economically. 

Automatic Polarity - Instrument automatically indicates sign of reading (+) 
or (-) and fixed decimal point is prominently displayed re~ulting in com· 
pletely digitized readout. 

Direct Readout - No Conversion Tables Needed - Reading is directly in 
degrees, positive or negative. No conversion tables or graphs are required. 
Assured accurate reading even when used by inexperienced personnel. Fahren
heit and Centigrade models available. 

Large, Non-Blinking Readout Display - Prominent easy· to-read , %" high digits 
are always present. Easily seen from a distance in fully-lighted rooms. Elec
tronic tube readout is quiet, non·mechanical, has exceptionally long life. 

Solid State, Integrated Circuitry - Entire circuit is solid state, using the 
latest integrated circuits as well as high-reliability discrete components. 
No relays, stepping switches or mechanical counters to wear out. Circuit 
provides high noise rejection. A highly sensitive and stable circuit amplifies 
and linearizes the senior output which is fed into a dual slope integrating 
digital readout to give an accurate repeatable readout in engineering units. 

Compact Size - Instruments are available in two case sizes - Case #86 
which is 3'%1' H x 8%" W x l1'h" deep, or in Case #87 which is 3'%." H x 
17" W x 111/2" deep. In either case, optional ears may be purchased for 
rack or panel mounting. 

Manual Hold - Instrument samples temperatures at 5-per·second rate. Indi
cation may be manually held, where desired, by the use of an external switch 
to short circuit "hold" terminals. 

BCD and Analog Output - Binary-coded (parallel) decimal or analog readouts 
for operating external recorders, printers, scanners, and other accessories 
are available as options. 

Case - Normally supplied in the 86, 'h rack case. However, for some options 
such as control, manual selected multi·channel inputs of over 3 channels, etc., 
the unit is furnished in the 87, full rack case. 

SPECIFICATIONS: 
INPUT: Floating-sensor can be grounded without affecting reading 

RESPONSE TIME: 'h second to within 99% of full scale step change. 

CASE: #86 - 3'%1' H x S'h" W x 11'h" deep, for bench-top use. Ears 
furnished optionally to allow case to be rack-mounted or panel·mounted. 
Can be furnished in #S7 Case also: 3'%1' H x 17" W X 11'12" deep. 

CONNECTIONS: All inputs and outputs except BCD are to screw-terminals at 
rear of case in a covered terminal compartment provided with "plugged" 'h" 
conduit holes (7/8" diameter). BCD connections are to a PC connector. Model 
1563 and 1663 have 3 input jacks on front panel with 4 position manual 
selector switch. One position is Power off - other 3 are input channel 
selector positions. 

COLOR: Top, bottom and rear cover - pastel blue; sides and front panel -
pastel gray. 

• 

" ACINPUT 

-25 

• VOLTAGE 
DC Output Output DC Output ou~ut. 

Model Volts Impedance Model Volts Impe ance 
No. @ 10 MA Ohms No. @ 10 MA Ohms 

613·HA-24 5.0±5% 150 613-HA-25 5.3±5% 150 
623-HA·24 6.3±5% 15 623·HA·25 6.3 ±5% 15 
643·HA·24 9.3±5% 15 643-HA·25 &~~~~ 15 
663·HA·24 11.7±5% 20 663·HA·25 20 
603·HA-24 1.0±5% 550 603·HA·25 1.0 ±5% 550 
673·HA-24 12.6-1-5% 30 673·HA-25 12.6-1-5% 30 

RIpple (%): 0.0002 Temperature Coefficient (%,OC): ±0.001 
Regulation (%) (±.10% Lilie): ±0.001 Operating Temperature(OC): - 25' to + 75 

AC Isolation for -25 cased units is less tha" 0.01 pfd. 

Military Units. 
Custom Designed 
for Aerospace 
and Military 
Applications. 

1406 

CASE NO. 86 CASE NO. 87 

OPTIONS: 
A. BCD output 8421 - buffered; 0 logic: 0 ±.4 VDC, positive sink for > 

20 MA; 1 logic: 5 ±1 VDC, output impedance < 10K ohm. Available on 
connector at rear of case. 

B. Reference Voltage Available - Consult Factory. 
C. Print Command - Transition from 0 to 5 V. Furnished with BCD at no 
~~ . 

D. Analog output - 1.0 Mv/degree, linearized: load impedance 5K ohm mini-
mum, available on screwed termlllal strip at rear of case. 

E. On·Off Control Form - 5 Amp. 117 VAC non-inductive set with 4 digital 

F. ~~~~b~~et~u~n ~rrhntnfa~~~li ~cswa~Jtt~~ sf~t:i~f_lf;ti shut.off. 
G. Tilt Stand - Part No. 133-00S1 for #87 Case. 
H. Tilt Stand - Part No. 133-0082 for #86 Case. 
J. Pair of Rack or Panel Mount adapter ears, Part No .. 133-0083. 
To order - specify Model No., Case No., Range No., and Options. 
Example - to order one RTD Digital Temperature Indicator with a range of 
o to 10000 F· with BCD with print command, on-off Control, and ears for 
rack·mlluniing, in Case No. 87 - specify: 1 ea. 1540-87-22-ACEl Digital Tem
perature Indicator. 
Terms: Net 30 days. F.O.B.: Dayton, Ohio. Delivery: 4·6 weeks. 
Prices and specifications subject to change without notice. 

Model 1540-100 Ohm Platinum RTD Actuated 
RANGES AND ACCURACY 

Range No. Range in Degrees Resolution Instrument Accuracy 

21 -100 to +500oF 1°F l 0 F ±1 Digit 
22 o to 10000F 1°F 3°F ±1 Dig-rr--
23 350 to + 10000F 1°F 5°F ±1 Digi-t-
24 200 to + 500°C 1°C 3°C ±1 Dig-rr--
25 o to 500°C 1°C 1°C ±r Digl-t-

Other ranges and accuracies available - consult Factory. Ranges Within the 
limits of -150.0 to +150.0oF or °C can be furnished to a resolution of 
O.I°F or °C. 

Models 1560 & 1660-Thermistor (700 Series) Actuated 
RANGES AND ACCURACY 

Resolution OVerall Accuracy of 
Range No. Range Model 1560 Model 1660 Instrument and Sensor 

11 22 to 122°F 0.1 0.01 ±0.60oF 
12 o to 100°C 0.1 0.01 ±0.35"-C---

13 -5 to +45°C 0.1 0.01 ±0.20"C 
14 30 to +50oC 0.1 0.01 ±0.30oC 
15 30 to 100°C 0.1 0.01 ±0.25°C 
16 32 to 212°F 1.0 0.1 ±0.50oF 

-'17--23 to 113°F 0.1 0.01 +0.35°F 
Instruments can be speCially calibrated to give a closer tolerance over a 
narrow part of the above ranges. For other ranges and accuracies - consult 
Factory . 

II 
Provides fixed D.C. voltage to a constant load 
regardless of wide variation of input voltage 

or ambient temperature changes. 
Printed Circuit and Chassis Mounting available. 

Complete prepackaged voltage reference. 
Component size. 
Encapsulated. 

Wide selection of Temperature Coefficients. 
and Regulation Voltages and Currents. 

Does not require temperature compensation. 
Simplifies Circuit Design. 

Reduces Panel Space. 
Does not require controlled 
temperature environment. 

for Local Offices. Phones eem/1969 
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3M INSTRUMENTATION SWITCHING SYSTEMS ... 
3M Reed Relay Switching Systems are built to solve 
high speed switching problems. Modular construc
tion permits intermixing and field expansion of 
various types of switching configurations. Plug-in 
switching module assemblies are available with 1,2, 
3, 4, and 6-wire switching as well as multiple-pole 
form "C" and form "A-C" combinations. Low-level 
switching modules with thermal offset of less than 
10 microvolts are available. 

Standard 1-2-4-8 BCD programming logic is used 
in 3M Switching Systems. The switching speed is less 
than three milliseconds after program command. 
Pull-in and drop-out time is constant from channel 
to channel. 

If our off-the-shelf family of modules does not meet 
your needs, our experience is available for custom 
design to your specifications. 

1221 Scanner Programmer 

3380 Switching Module 

3383 Scanner Chassis 

3380/1220 Scanner 

3990 Switching/Memory Module 

eern /1969 

3380/1220 Series Scanner 
• Maximum of 1000 channels (single or multiple pole). 
• Digital display of programmed channel number. 
• 3380/1220 Series Scanner is packaged in standard rack-mountable chassis. The 

3V2" 1220 chassis is used for program decoding and power drive to the 7" 3380 
chassis housing plug-in switching modules. 

• 10 to 20 channels per plug-in switching module depending on relay configura
tion. 

3383/1221 Series Guarded Scanner 
• Completely guarded for high CMR in system applications. 
• Output multiplex to enable routing of Scanner output to any of 10 destinations 

(optional) . 
• Binary program input (optional). 
• Input storage registers for direct computer interface (optional). 
• Guarded plug-in switching modules have 40 to 200 channels per assembly

depending on relay configuration. 
• 3383/1221 Series Scanner is packaged in standard rack-mountable chassis. The 

51;4" 1221 chassis is used for program decoding, guard isolation and power 
drive to the guarded 7" 3383 chassis housing plug-in switching modules. 

• Low capacitance, typically less than 25 pf crosstalk for 100 channels of 3-wire 
switching. 

• Maximum of 10,000 multiple pole channels. 
• Decimal readout of channel number. 

3990 Series Guarded Switching Matrix 
• Random access, two-dimensional switching matrix to enable multiple connec

tion paths from one side to the second side of the matrix. 
• Solid-state integrated circuit memory for each crosspoint. 
• Programmed from a 1-2-4-8 BCD source to select given crosspoints and direct 

"set" or "'reset" commands. 
• The 3990, like all 3M switching instruments, is built with modular techniques. 

A 1OV2" power supply/decode module will program/power up to 2000 individ
ual relay crosspoints. 

• Guarded construction techniques make the 3990 ideal in system applications 
requiring high CMR. 

• Plug-in switching/memory modules are packaged in a 7" chassis with 500 cross
points per chassis. 

• Basic matrix configuration is 1 x 10 which may be wired in any multiple 
combination. 

Instrument Products 3m 
300 SOUTH LEWIS ROAD· CAMARillO, CALIFORNIA 93010' PHONE: (805) 482·1911 • TWX: 510·866·7099 

See YELLOW SECTION for Local Offices, Phones 1407 
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MODEL A GAUSSMETER 
With prices starting at $185.00 (including probe) 
and a ten year history of performance and dura
bility, the Model A Hall Effect Gaussmeter is the 
answer to many engineering, production and inspec
tion requirements. The instrument includes a built-in 
magnet standard and can be supplied with axial 
probes to a diameter of 0.125 inches and transverse 
probes to a thickness of 0.006 inches. 

MODEL 251 F NORMA FLUXMETER 
The model 251 F is a highly sensitive, versatile flux
meter for laboratory and production use. The instru
ment provides ten ranges covering 5 x 10-6 to 
5 x 10-3 Webers (500 to 500,000 Maxwells)/Scale 
Division. Search coils, carrying/storage cases, etc. 
are also available. 

MODEL 621 F NORMA FLUXMETER 
Joining the widely used model 251 F is the new, small 
and rugged· model 621 F fluxmeter. This accurate 
instrument, with a simple scale of 10-4 Webers 
(10,000 Maxwellsl/Scale Division is expressly in
tended for the educational field. The economical 
price and liberal education discount makes its pur
chase for student use possible even with the limited 
budgets that exist in many science departments. 

MODEL D GAUSSMETER 
The model D Gaussmeter provides a digital (3 V2 
digit) display for exceptional readability and high 
resolution. As a highly stable laboratory instrument 
the model D Gaussmeter is available with a wide 
selection of probes including special units for opera
tion at 4.2'K or 200'C. 

MAGNETICS [i Islel DIVISION 

1408 

instrument systems corporation 

770 Park Avenue, Huntington, N. Y. 11743 

(516) 423-6200 TWX 510-226-6983 Cable INSSYSTHTGH 

See YELLOW SECTION for Local Offices, Phones eem/1969 



Counter / Timers 

Prescalers 
BCD Readouts 

BCD Hi Lo Detectors 

For descriptive brochures and additional information: write address below or Call: 716-377-5990 

Special Products Division 
Specializing in CUSTOM DESIGN and 
manufacture of Power Supplies, Digital and 
RF Systems/Sub Systems. Prices competitive 
with off the shelf equipment in quantities 
of 50 or more units. This approach provides 
maximum equipment compatibility to fit 
the application at hand. Let us quote 
on your requirements, today. 
PHONE 716-377-5991 

INTERCON NTAl 
~~. 

P.O. BOX 151 
FAIRPORT, NEW YORK 14450 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1409 
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~ £C DATA PRODUCTS DIVISION 

Low Level Analog 
Multiplexer 

Model MX-500 

Versatile interface for sampling low level signals in 
computer oriented data acquisition systems. 
• Input- ±5 mv to ±500 mv F.S. 
• Output- ±10 v F.S. 
• Up to 50 kHz sample rate 
• Easily expandable up to 1000 differential 

guarded channels 
• Sequential or random channel address 
• Automatic and programmable gain 

Remote Low Level 
Data Acquisition 
Terminal 
Complete unit for monitoring low
level analog signals at remote sites 
with real time digital data trans
mission to a central processor. 
• Input level-±5 mv to 

±500 mv F.S. 
• Input channels-up to 1000 in 

groups of 10 
• Output-12 bit binary serial PCM, 

transmitted up to 3 miles via stand
ard coaxial cable 

• Sample rate-up to 10,000 samples 
per second 

Narrow Band Tracking 
Filters and Demodulators 

Model 450 

The ultimate unit 
for narrow band 
phase lock recovery 
of noisy signals. 
• Automatically tracks frequency varying signals 
• Tunes- from 100 Hz to 120 kHz, continuously 
• Outputs-clean sine wave phase locked at multiples of 

I, 10 and 100 times the input frequency 
• AM and PM data to 60 kHz bandwidth 

i@"ih'ffiN SECTION 2900 

Post Detection Diversity 
Combiner 

Model BID 

• Combines 
detected video from 
dual receivers to recover data from signal 
fades and to improve SNR 

• Adapts to most receivers by means of channel matching 
controls 

• Operates with any type of diversity reception and 
modulation 

• Wide video response from 5 Hz to 4 MHz 

General Purpose Phase-lock 
Receiver Module 

• PM/AM demodulator 
• Frequency tracker 
• Multiplies frequency 
• Zero phase shift filter 
• Data synchronizer 
• Input-periodic signals in the 

range from 1 kHz to 450 kHz
special units to 12 MHz-50 db 
dynamic range 

• Outputs-clean square wave 
phase locked to the input 
frequency and multiples 
thereof-AM, PM and FM 

Tape Data Synchronizers 

Model 2755 

Automatically 
tracks playback 
reference frequency 
to produce coherent 
clock, synchronous with data being read from tape. Selected 
output clock frequency is clean square wave free of drop
outs, containing the same record/reproduce pertubations as 
the data. When used as reference for coherent demodulation 
flutter errors are cancelled. The selected clock frequencies 
are produced at all standard tape speeds over a wide range 
of input reference frequencies. 

INTERSTATE ELECTRONICS CORPORATION 

eem /1949 

707 East Vermont Avenue, P.O. Box 3117, Anaheim, California 92803. (714) 772-2811 
Subsidiary of "Automatic" Sprinkler Corporation of America 

See YELLOW SECTION for Local Offices, Phones 1411 



It is no longer necessary (or desirable) to buy special purpose 
potentiometers, resistance bridges and other 
instruments because ... 

The plug-in Multi-Vider, the newest and most useful tool created by 12 years 
of Julie pioneering in DC instrument and system development, obsoletes other 
DC devices. like the modern plug-in oscilloscope and the modern plug-in 
counter, the modern plug·in Multi·Vider works for everyone, everywhere, 
everyday ... keeps your company up-to-date with the accelerating require
ments of the DC art. 

The most accurate DC instrument is the Divider ... because it is a pure 
ratio instrument. The widely recognized julie Ratiometric system, now in its 
newest form ( the MV-1 Multi-Vider),exploits this fact to create a unique, 
optimum, integrated system of measurement that advances the state of 
the art 5 ways: 

o It is now possible to measure resistance, current, voltage, and ratio 
with accuracies of the order of a few parts per million - not just at 
"cardinal values", but at any value; not just in the region of a few 
volts or ohms or amperes, but over a range of several million to one. 

o These measurements can be made by relatively unspecialized per
sonnel, without significant increase in the limit of uncertainty - manip
ulation error is virtually eliminated by the RATIOMETRIC system. The 
RATIOMETRIC system is 'equally tolerant of environment - the limit of 
error does not significantly increase when the equipment is moved out 
ot'the industrial laboratory into a production-test environment. 

o Determinations that once took hours, and even days, of painstaking 
manipulation and checking can now be performed in a matter; of minutes 
- even faster, if secondary-standard (0.001 %) results are acceptable. 

o Every test configuration employed in the RATIOMETRIC system is self
checking, and all are referenced to only two "NBS traceable" standards 
-emf and resistance. Any test, regardless of its precision or parameter 
range, may be validated in a matter of minutes. 

o A complete RATIOMETRIC laboratory costs far less than a comparable 
complement of conventional standards equipment for measurement over 
the same ranges - despite the clear-cut superiority of the RATIOMETRIC 
approach. *Pafenfs applied for on all instruments and systems. 

Julie instruments are normally supplied with stainless steel panels 
as shown on the following pages. They are also available, on spe
cial order, with painted panels as shown to right. 

TYPICAL VOLTAGE PLUG-INS 

PVP-100U 

VOLTAGE & CURRENT 

PYP·1000 

Usable for both laboratory and pro
duction test. Comprised of the fol
lowing JRL primary standard instru
ment modules: PVP-l000C Potentiom
eter with integral precision volt box, 
VDR-106/7 (or VOR-307) Voltage Di
vider, NO-l06 Null Detector, and 
SCD-106 Absolute Voltage Reference, 
all 4 of which can be used inde
pendently in a wide variety of ap
plications. Primary standard accuracy 
is achieved through close control of 
error-contributing factors and by bas
ing the design on JRL Type NB-1 re
sistor and JRL primary standard in
struments. NBS-Certifiable. 

The Multi-Vider and Plug-ms 
The basic Multi-Vider is an integrated, low-cost divider detector 
combination with provision for plug-in adapters. Of itself, the 
julie Multi-Vider offers the best ratio capability for all applioations. 
Inserting one of the many available Multi-Vider Plug-ins immedi
ately converts the Multi-Vider to the best instrument in that class. 

As an example, the julie Model MV-! MUlT/-VIDER consists of: 
1. VDR·307 Kelvin-Varley voltage divider - The divider reading is 

always easy to obtain and has a resolution of 7 places with a 
basic accuracy to 6 places (0.0001 %)_ Price: $900.nO 

2. ND10S Null Detector - a superior general-purpose galvanom
eter with a sensitivity of ±O.l,uv. Price: $800.00 

3. PLUG-IN - Julie plug-ins can be purchased for your individual 
requirements. They offer divider-accurate divider-easy, divider
reliable, DC readings from nanohms to gigohms, pico-amperes 
to amperes, and nanovolts to kilovolts. 

Optional accessories include Julie power supply plug-ins which 
convert your Multi-Vider to ultra-precise voltage and current 
supplies_ 
With only two plug-ins, the Julie Multi-Vider measures aU four: 

Resistance Ratio 
Voltage Current 

to an accuracy of 6 places with 7-place sensitivity. 

MODEL MV·1 Multi·Vider 

TYPICAL RESISTANCE PLUG-INS 

PRB·205 

RESISTANCE & RATIO 
Measures absolute resistance, rela
tive resistance (deviation), and re
sistance ratio. Accuracy is determined 
primarily by the resistance standard. 
Offers 7 -digit resol ution. 
Consists of the PRB-205C Primary 
Resistance Bridge Component, VDR-
307 or VDR-I06/7 Voltage Divider 
and ND-106 Null Detector. Contains a 
convenient plug-in module with 5 JRL 
Resistance Standards (MRS-10S) at an 
accuracy of 0_0015%. By calibration 
of the MRS to National Bureau of 
Standards reference levels, the accu
racy of the PRB-205S System can be 
raised to 0.0005% ±O.l ppm (fs) 
over entire 



NO·106 Null detector a~d DC amplifier. Features 
fully solid·state circuitry and provides high sensi· 
tivity and high input impedance for use in ultra· 
accurate measuring systems such as the PRB·205S 
and PVP·1000S. Gain may be set to provide linear, 
calibrated, or logarithmic output. The NO·106/7 is a 
modified version that is used with the NO·107. 

SA·106. This unit is similar to the NO·106 and has 
an output amplifier for use as an electronic servo 
in feedback control systems. 

NANOVOLT 

VOR models for primary and secondary standards and for pro· 
duction test. 
SPECIAL FEATURES 
SVD·l0B-Ovenized for increased stability from 200 C to 30'C 
VDR·307-Basic Multi·Vider component 
VDR327J-1.1 and 1.2 Over·ranges; basic Multi·Vider com· 

ponent 
VDR·307H--l.2 Over·range used with JRL generating systems 
VDR·327P-Oata Output 

NULL DETECTOR 
PREAMPLIFIER 

A universal detector for all measurement applica· 
tions (nanovolts to millivolts) is obtained by combin· 
ing the all·solid·state model NO·107 Nanovolt Pre· 
amplifier with a modified basic null detector model 
NO·106/7. 

This combination gives superior performance - low 
noise, high stability, high sensitivity - over the 
widest possible range of circuit impedances. 

RESISTANCE PLUG·INS RESISTANCE BRIDGES DIRECT READING RATIO SET 
Primary resistance bridge adaptor instruments used in conjunction with a VDR Voltage Divider and ND·l0B Null 
Detector. Permit ultra·precise 2 or 4·terminal resistance measurements from 0 to 10'2 ohms. Zero offset circuitry 
establishes the true zero point and eliminates all test lead effects. 'Special direct reading dials on PRB·205C allow 
precise measurements of resistance deviation to :±:150 ppm from any nominal value. Integral and selectable bridge 
excitation is provided from highly stable mercury batteries controlled by a polarity reversing switch and push keys. 
Plug·in ultra·stable JRL resista measurement iI' 

VOLTAGE PLUG·INS 

POTENTIOMETERS AND VOLTAGE MEASURING DEVICES 

PVp·l000C 
TO 0.0002% 

PVp·110C is a primary standard potentiometer instrument 
with integral thermally lagged mercury celis. It is used in 
combination with other standard modules (VOR·10617 or 
VOR·307, SCO·106, NO·106) to provide a potentiometer sys· 
tem (PVP·1l0S) for precision measurements over a range 
from zero to 1.1 volts. 

Accurac,: 0.0002% at 1 volt (as potentiometer) ±i m'icrovo'it 
(as standard cell comp.arator). NBS·Certlfiable. 

PVP·l000C has all features of the PVp·ll0C plus a high voltage capability to 1100 volts DC. 
The low voltage ranges are extended by a highly accurate volt box with range multiplying 
factors of 3, 10, 30, 100, 300 and 1000. ' 

PCVp·l000C has the features of the PVp·1l0C plus a set of internal 'current measuring 
shunts to permit current calibrations on several ranges. Shunts may be specified for cur· 
rent values to 10 amperes full scale. 

NANOVOLT 
POTENTIOMETER 

MODEL DRRS·l0B 

The JRL Model ORRS·10S, a new plug·ln bridge 
device for the Multi·Vider system, offers the 
user a direct reading ratio set capable of 
measuring the Thomas pattern 1 ohm resistor 
with an accuracy of .1 ppm and a preciSion of 
.1 ppm. The unit permits making 1:1, 1:9, 
and 1:10 comparisons of 2 and 4 terminal 
standard resistors to the same accuracy and 
precision. The ORRS·10S is self·calibrated 
and offers a 7·place in·line digital readout. 

• Low impedance permits use with ,nanovolt 
null detector 

• Simple automatic calibration with self· 
contained 1:1 STD. 

• Use with .001 ohm to ,10 meg resistors 

PVP·l00U 
TO 0.0003% 

The PVP100lJ is a highly accurate voltage potentiometer capable of 
potentiometric (infinite input impedance) measurements over a wide 
range of voltage. Continuous reference monitoring, 20% over·range 
on all ranges, and self·calibrating capability make this potentiometer 
an extremely useful addition. to the JRL plug·in primary standard 
measuring system. The PVP·100lJ module contains the range resistors, 
working reference, and galvanometer reversal switching circuitry. 
Applications for this potentiometer include comparison of standard 
cells and zener reference elements and high resolution low voltage 
measurements on thermocouples and current shunts. . 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1413 



AUTOMATIC D.C. MEASUREMENT SYSTEMS 
CAN NOW ATTAIN 1 PPM ACCURACIES 
The extension of the one-part-per-million art of DC measurement into 
the fields of high speed automatic and programmable test instruments 
and systems has been made possible with the development of a 1 PPM 
automatic and remotely programmable voltage divider by Julie Research 
Laboratories, Inc_ 

AUTOMATIC VOLTAGE DIVIDER RVD·l06 
• .0001 % accuracy 

• Automatic 

• Programmable 

• May be manually operated 

The six-digit (1 PPM) accurate Model RVD-IOS is the latest in the JRl line of 
high precision relay operated voltage dividers. 
The availability of the RVD-lOS adds automation such as tape and computer 
programming capabilities, without degradation, to allJRl 1 PPM instruments 
such as bridges, potentiometers, voltage and current sources and ratio sets. A 
lower cost five-digit divider, RVD-I05, is also available. 

Range: ratio .000000 to 1.000000 (RVD-lOS), .00000 to 1.00000 (RVD-105) 
Accuracy: ratio ± .0001 % (RVD·I0S),± .001 % (RVD-105) 

Resolution: 1 PPM (RVD·IOS), 10 PPM (RVD-I05) . 
Response time: 10 milliseconds or less. 

AUTOMATIC 
INPUT/OUTPUT CONTROL 
MODULE AID·106 
• 10·line Decimal Readout 
• Punch Tape Memory 
• Fully Automated 

The new JRl Model AI0-I0S Control Module provides visual readout, data logging 
and retrieval, and automatic voltage divider set and reset. When used with the 
new JRl data logging divider (VDR-327P), a permanent record of data is kept. 
When used with the new automatic, remotely programmable divider (RVD-lOS), 
not only is a permanent record of data kept but the divider can be reset from 
the memory of the AIO·lOS to repeat each measurement on a group of com· 
ponents. The measured deviation from the initial reading on each component 
together with a component identification number is returned to memory storage 
and also printed out together with .the original measured value. 

HIGH VOLTAGE 0.0015% 
MODEL DVS-l06 
Whether used for cal ibration of 
high-precision DC voltmeters or 
other purpose, DVS·lOS provides 
ultra-stable output levels in 3 
dual ranges from 0 to ±1200 

. vdc, fs. Each range affords 12 
million dialable steps with a lin· 
earity of .0001 % and an output 
stability which is maintained to 
within 0.002% for a period of 
at least 30 days. 
Completely self-contained. Direct. 
reading with full front panel con· 
trol for all functions, including 
range selection, polarity reversal 
and automatic voltage as well as 
current monitoring and calibra
tion. 

AUTOMATIC DATA LOGGING VOLTAGE DIVIDER VDR·327P 
• 7 Digits 
• 10 Line Decimal andlor BCD 

Outputs 
• .0001 % accuracy 

The JRl Model VDR-327P is identical to the VDR·327J with an added feature. 
Visual displays, paper tape or typewriter printers, tape punch and other com
puter I/O equipment can be fed from the outputs located at the rear of 
the device. 

SCANNING MATRIX SM·l06 
• High speed scanning of short or long production runs 
• Converts any conventional equipment into high speed tester 
• Converts any Digital Voltmeter into high speed tester 
• Automated programmable test tray 

The JRl Scanning Matrix SM· lOS represents one process for automated systematic 
component testing and mea,urement. Any number of components may be placed 
into the various connectors of the SM· lOS, then any scanning program will be 
followed so that several components per second are measured using external 
bridges, potentiometers, etc. Output and power input terminals are provided. 
Either four terminal or two terminal measurements are possible. Provision is 
made for manual scann ing. 

The portable plug·in type automated DC measurement system, the Aulo·Multi· 
Vider (at left), incorporates the RVD·lOS or the VDR·327P Kelvin Varley Voltage 
Divider as its basic readout module. The Auto·Multi·Vider and the JRl Model 
AID-IDS Control Module form a complete automatic measurement and data log· 
ging system. The outputs of this system (component identification number and 
measured value) are also available for multiplexing into other computer facili· 
ties .. This unique system covers all DC parameters of measurement and generation 
and can be programmed to .perform all automated test and calibration programs. 

HIGH CURRENT 0.003% 
Model DCS 105 

~~~e~~~~nlOs~J~c: ~i~i~hP~;Ci; 
companion instrument to the 
DVS lOS. It features high 
linearity (.0025% on the 10 amp 
range, .001 % on the other 
ranges) and easy front panel 
calibration. DCS 105 is light
weight (40 Ibs.) and highly re
liable because of its all solid
state circuitry . 
Julie high current sources can 
be used with Julie potentiom
eters to make high-accuracy, low 
resistance measurement sys· 
tems. These systems feature a 
resolution of 10 pico·ohms and 
make yoke and lead compensa
tion unnecessary. Accuracy of 
.001%. 
• Simultaneous display of out

put voltage and current 
• All solid state 
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SOLID STATE REFERENCES - OVENIZED 

• Extremely rugged 
• Short·Circuit Proof 
• 3 Voltage Levels for 

Intercomparison 

HALF· RACK MOOEL 

ZRO·l06 
BENCH MOOEL 

ZRO·106 is a Zener reference source enclosed in a propor
tional, temperature-controlled air bath. Extremely rugged and 
short·circuit proof, this reference has stability approaching 
that of saturated cells. 
Also available is an oven less reference ZVR·I06. 

Output levels: + 1.018v., + Iv., -5v, or allY combination 
Line regulation: 1 ppm 15 % line change 

Stability: 10 ppm/ month 
Power: 105-120 vac; can be supplied from external 

24vdc supply or portable battery pack. 

BATTERY OPERATED ZENER VOLTAGE REFERENCE 

MINIATURE ZENER VOLTAGE REFERENCE MODULE 
• "Zero Temperature 

Coefficient 
• Fast Warm·Up time 
• .0001 % / day stability 
• Smaller than a 1" cube 
• Contains internal 

Model ZVR·500 Series regulating circuitry 
In the space·age technology of today comes the ever increasing de· 
mands for portability, reliability, compactness, and ruggedness. In this 
realm the demand for voltage references possessing such desirable 
features as high, long and short term stability, fast warm·up, "zero 
temperature coefficient, and excellent short circuit recovery charac· 
teristics, are also in the forefront. 
To meet these demands Julie Research Laboratories has developed an 
entirely new voltage reference module, ZVR-500 series, which virtually 
discards the need of oven enclosed references. The unit is less than 
the size of a one inch cube; it can be mounted on a printed circuit 
board or plugged into a standard nine-pin socket. Several ZVR models 
are available; each is capable of delivering up to 1 ma of current to 
a constant load. 

Operating Temperature Range: OOC to 50°C, 0 to 10,000 Feet Altitude. 
Humidity: 0 to 90% R.H. 
Storage Temperature Range: - 55°C to 60°C, 0 to 40,000 Feet Altitude. 

The ZVR-I068 '(bench model) and ZVR-I06A/ B (half rack model) combine the ad
vantages of a miniature "Zero TC" reference module (JRL Model ZVR-506l low 
TC resistors (less than 1 ppm of ratio / eCl and an internal ni-cad power source 
with internal charging circuit to produce a completely portable, self-contained, 
high stable, voltage reference that can be used with confidence for almost 
any production or laboratory requirement. 
There are three available output voltage taps: 5 V, 1 V, and a 1.018 V tap (nominal) 
useful for comparing cells, or quick easy determination of the zener's accuracy. 
Line regulation is better than 1 ppm/15% line change; while switching from 
battery operation to AC line operation changes the output less than 1 ppm. Lasts 

Model ZVR-l06B 10 hours on a single charge. 

Either the ZRO or the ZVR may be used as references for operational amplifiers, dialable 
voltage sources, dialable current sources, and precision potentiometers. 

VOLTAGE REFERENCES 

SCO-l0G 
Guaranteed 
0.0001% 

SCO-lOS Primary standard voltage reference. 
Provides the highest accuracy and stability ob
tainable. This is derived from 3 saturated stand
ard cells in a temperature stabilized enclosure 
which afford two orders of magnitude better ac
curacy than unsaturated cells customarily used 
for laboratory work. The SCO-106 is transport· 
able under oven heat thus eHminating the need 
for lengthy restabilization. 

Accuracy: ±O.OOOI % (voltage) absolute" 
Stability: ±O.OOOI % /year 

Temp Reg: ±0.05°C long term 

"With NBS Certification. 
With JRL Certification, 0.0002%. 

OPERATIONAL AMPLIFIERS 

OA 600 SERIES 

Output Power Capability: 
OA·601,±10 ma, zero to 1000 ohms load 
OA-602, ±40 ma, zero to 750 ohms load 
OA-603, ±10 amps, zero to 1 ohm load 
OA-604, ±1,200 volts, 35 ma capability 
OA·605, ±150 volts, 50 ma capability 

Julie self-powered OA series operational amplifiers are uniquely drift free and 
ultra-low in noise content. Specially designed for high precision DC applications, 
these amplifiers feature input stability of 100 nanovolts and typical gains from 
10' (120db) to 10' (160db). 
Julie precision reSistors, references, dividers and amplifiers can easily be as
sembled into high precision generators and sources in a wide range of output 
configurations. 

TYPICAL SYSTEM 
DlALABLE VOLTAGE REFERENCE SOURCE DRU 207 

Linearity: 0.0001 % (fs) 
Resolution: 7 digits 

Output: 0 to ±3V 
Stability: .2p,v/24 hrs. 

Output Impedance: 100 p,ohms 

Componellts: 
1 Standard Cell seo 106 
1 Operational Amp, OA 601 
1 Voltage Divider VDR 307 
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ENGINEERING DATA AND ASSISTANCE 
Multi·Yider systems may be assem· 
bled for special purposes from the 
basic Multi·Yider units and the many 
specific plug·ins. Special plug·ins 
can be designed for special applica· 
tions. Automatic systems and data 
logging are our specialties. 

The exclusive JRL instrumentation 
console shown here contains, on the 
right, a complete RATIOMETRIC DC 
standards laboratory, and, on the 
left, a complete wide·range DC cur· 
rent source, assembled from basic 
RATIOMETRIC instrument modules. 

AC TO DC THERMAL TRANSFER STANDARD 

The complete JRL portable 
standards laboratory - the 
most popular form of RATIO
METRIC facility-is shown 
here mounted on a portable 
cart, which also carries a 
primary standard emf refer· 
ence in oven, seO-l06. 

with each bench laboratory 
The JRL Model TRS·l05 Thermal Transfer Standard is designed to provide 
rapid and simple referencing of any AC voltage up to 1,024 vrms to known DC 
voltages with a basic accuracy of .001 % without the use of calibration curves 
or correction tables and with excellent thermal stability and DC reversal error. 
Yoltage Ranges: I, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1,024 vrms with each 
range useful from .5 to 1 times its maximum. 

PORTABLE MULTI-VIDER 
with Plug in Storage Rack 
The Julie Multi·Yider and Plug·in Carrier 
shown here mounted on a cart is the most 
convenient way of utilizing the portability 
of the Multi·Yider system while still main· 
taining a high degree of flexibility. 

AC/ DC Uncertainty: 

THE JULIE 2-DAY COURSE 

JULIE LITERATURE AND TRAINING WORKSHOPS 
This "miniature textbook" provides a detailed exposition of Ratio· 
metrics as a philosophy, as a science, and as a "body of method." 
An index to the articles and papers published about the Ratio· 
metric method and other state-of-the-art instrumentation tech
niques. Ten such documents published in an IS-month period 
are shown and summarized. 

Provided as a service without charge, the JRL Workshop is a special course' of lectures 
and laboratory exercises in a new, simplified method of DC measurement, calibration 
and certification. 

A session of the Julie school is pictured on the left. All aspects of the Ratiometric 
measurement method-philosophy, theory, instrumentation, techniques proof, pro
cedures-are covered in these courses. A text·book is proYided. This training program 
is one of the features that make Ratiometrics the cost complete, as well as the most 
accurate, method of DC measurement. As will be seen from the attendance summary, 
sent on request, scores of the world's leading electronic organizations - National 
Laboratories, Government Units, Colleges, Universities, Manufacturing Firms and others 
-have participated in the program. 
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MODEL TDV-l000 AC/DC DIFFERENTIAL 
• ±.0025% DC Accuracy 
• ±.05% AC Accuracy 
• Infinite-Life Solid-State Chopper 
• 80 Percent Fewer Calibration Adjustments 
• 0-1100 Volts AC/DC on Four Ranges 
• Battery or Line Operated 
• 100 Microvolts F.S. Sensitivity 
• Frequency Range of 10 Hz to 100 KHz 
• Operates from 4°C to 40°C, from 0 to 10,000 Feet Altitude, at from 

o to 90% R.H. 

Included in its completely solid-state electrical design is an infinite-life solid-state chopper that never 
requires servicing. This instrument reflects real state-of-the-art accomplishments in modern instrumenta
tion techniques. Size: 7" L x 81/2" W X 143/4" D. 

MODEL NVS-503A and NVS-ll03A MICROVOLT POTENTIOMETER and SOURCE 
• Accuracy is ±.04% of Reading or ±.004% of Range or .1 uv Whichever 

is Greater 
• Operates from 4°C to 40°C, from 0 to 10,000 Feet Altitude, at from 

o to 90% R.H. 
• 5 Microvolts (0.2 nv Resolution) to 500 Millivolts in 6 Ranges for NVS~503A 
• 10 Microvolts (0.2 nv Resolution) to 1.1 Volts in 6 Ranges for NVS-ll03A 
• Only 3V2" High Standard Rack Mount 
• Completely Self-Powered 
• Removable Null Detector 

MODEL KV-10R and KV-5R 
HIGH VOLTAGE DIVIDERS 

MODEL ND-507A 
ELECTRONIC NULL DETECTOR 

• 0-10KV D.C. Maximum Input 
(KV-10R); 0-5KV D.C. (KV-5R) 

• .01 % Accurate Ratios of 1,000:1 
and 10,000:1 (KV-10R); 500:1 and 
5,000: 1 (KV-5R) 

• 10 Megohms Input Resistance 
(KV-10R); 5 Megohms (KV-5R) 

• Ratio Stability of .0015% per Year 
• Size only 7" L x 8112" W x 8" D 
• Operates from 4°C to 40°C from 

o to 10,000 Feet Altitude at from 
o to 90% R.H. 

MODEL HV SERIES ULTRA 
HIGH VOLTAGE DIVIDERS 

• HV-lOO, 100,000 V D.C. Maximum 
Input Voltage; 85,000 V D.C. (HV-85) 
(other inputs available upon request) 

• Ratio Accuracy ±.05% 
• Output Levels 10 V D.C. or 1 V D.C. 

(other outputs available upon request) 

• 30-0-30 Nanoamperes (2na/scale 
division) 
300-0-300 Nanoamperes (20na/ 
scale division) 
3-0-3 Microamperes (200 na/scale 
division) 

• Maximum Drift of 10 Nanoamperes 
Per Hour After 60 Seconds Warm-Up 

• Powered With Self-Contained Mer
cury Cell for 150 Hours of Operation 

• Operates from 4°C to 40°C from 
o to 10,000 Feet Altitude at from 
o to 90% R.H. 

MODEL DR-100 (Series) 
PRECISION DECADE RESISTOR 

• Standard Accuracy of .02% 

• Accuracy of .0025% Available 

• 6 Decades 

• Resistances Up to 12 Megohms 

MODEL NB-104S PORTABLE STANDARD REFERENCE RESISTOR 

• Stability 1 PPM/year 

• Accuracy ±5 PPM 

• Resistance Value 10,000 ohms. 
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Sweep and Marker Generators 

1500C 
20 Hz-4 GHz 

Frequency Range Model 

20 Hz-200 KHz PC·14IA 

35 Hz-600 KHz PC-142A 

100 Hz-2 MHz PC-130F 

I KHz-20 MHz PC-152B 

50 KHz-115 MHz PC·154A 

1-175 MHz PC·857A 

2-220 MHz PC·860F 

220-470 MHz PC·867A 

100 MHz-I GHz PC·123A 
(Any octave) P-123A 

.75--1.5 GHz 
PC-120A 
P-120A 

PC·125A 1-2 GHz P·125A 

1.2-2.4 GHz PC·126A 
P-126A 

1.5--3 GHz PC-12BA 
P_128A 

2-4 GHz PC·127A 
P-127A 

* Residual 

Frequency Range Model 

500 KHz-1050 MHz P-121A 

900-1300 MHz P-122 

1.3-1.7 GHz P-124A 

.75--4 GHz 

150QC: The model 1500C is a high 
performance sol id-state sweep and 
marker system which accepts a variety 
of sweep and marker plug-ins to cover 
the frequency spectrum from 20 Hz to 
4 GHz. The basic rack unit contains a 
variable sawtooth sweep generator, a 
fast-acting AGC, birdie and pulse 
marker controls, and RF output circuits 
including precision attenuators and 
built-in detector. 
860H: The model 860H includes all of 
the features of the model 1500C with 
the exception of the frequency marking 
facility. It is intended for use where the 
frequency marking is obtained from an 
external source or counter. 
SWEEP PLUG-INS for the 1500C and 
860H systems feature: A group of 

highly stable, low residual audio band 
modules; extremely flat wide band video, 
VHF and UHF plug-ins; and a new series 
of low cost, high. output, solid-state 
microwave devices which extend the' 
range of these systems to 4 GHz. 

MARKER PLUG-INS for the 1500C in
clude: Model PCM7631, 7632, 7633, and 
932 which provide customer specified 
crystal pulse markers. 

Model PCM861 which supplies either 
single frequency or harmonic birdie-pip 
markers. 

Model PM7670 featuring a completely 
variable birdie-pip marker plus 1 and 5 
MHz harmonic markers plus a counter 
output terminal for monitoring the vari
able mark and pin-pointing critical 
frequencies. 

Sweep Width RF Output FEATURES 

0*-20 KHz U Itra·stabl e ,Na rrow band pi ug-ins. Crysta I-controlled beat·frequency 
esc i Ilators provide 1.0 V rms output with excellent waveshape. 

0*-40 KHz 
Extremely low residual FM: <0.2 Hz. Drift: <3 Hz/min. Log or 
linear sweeps. 

0*-2 MHz Ultra-stable, narrow sweep plug-ins; wide sweeps to 2 MHz. Residual 
FM: <I Hz. Drift: <30 Hz/min. Log or linear sweeps. 

1.0V Wide video sweep plug-in; sweeps from 20 MHz down to less than 
0*-20 MHz RMS I KHz. Log or Lin sweeps. Spurious beats down more than 30 DB. 

Into 
50 Residual FM: < ISO Hz. 

ohms Solid-state wide sweep plug-in; very flat output: ± .25 DB; harmonic 
0*-100 MHz and spurious distortions >3.0 DB down. Residual FM: <100 Hz. 

Log and Linear sweeps. 

0*-30% Ultra stable, narrow band plug-in, very low residual FM. 

Solid-state, fundamental frequency sweeps to 220 MHz; Twelve band 
0*-30% direct reading dial; high output with excellent waveshape. Extremely 

low residual FM. 

0.5V rms into 50~! 
Solid-state, VHF·UHF, fundamental frequency sweeps. Excellent 

20 KHz-70 MHz waveshape. 

Following Models Available for lS00-C, 860-H and 121-C Rack Systems 

Solid-state octave sweeps to customer specifications. Excellent 
0.2%-octave 0.5V rms into 50!! linearity over full octaves. Stable outputs. 

Nom. O-Full octave 10 MW levelled 
13 MW unlevelled 

Nom. O-Full octave 
Completely solid·state octave-wide sweep plug·ins; high-level out· 

Nom. O-Full octave 
50 MW levelled puts. External or internal pin levelling. Quality not luxury prices; 
70 MW unlevelled spurious distortion: 

down. 
15 MW levelled 

Nom. O-Full octave 18 MW unlevelled 

Nom. O-Full octave 
10 MW levelled 
13 MW unlevelled 

Sweep Width 

121C: This solid-state instrument is an 
electronically swept wide sweep and 
marker generator which accepts a choice 
of UHF and microwave sweep plug-ins 
to provide extended frequency ranges 
and sweep widths. With its plug-ins, the 
121C covers a range of 500 KHz-4 GHz, 
offers a new series of solid-state micro
wave sweeps featuring high output at low 
cost, and accepts a variety of narrow 

RF Output 

>60 DB down, Harmonic distortion: >20 DB 

and wide-sweep plug-ins for special 
applications such as UHF TV. 

The basic 121 C system includes vari
able. sweep rates, external modulation, 
CWand manual operation, built-in ahen
uator and detector plus a fine digital 
frequency control for smooth center fre
quency settings and remarkable adjust
ment during narrow operation. 

FEATURES 

5 KHz-350 MHz 0.5V rms Electronic; wide-sweep, stable narrow sweeps. 

200 KHz-400 MHz 0.5V rms Electronic, wide-sweep, stable narrow sweeps. 

500 KHz--4CO MHz 0.5V rms Electronic, solid-state, wide sweep. 

Microwave Plug·in Models PI20 thru P128 see table above 

KAY ELEC'l'AIC COMPANY 

Maple Avenue 
Pine' Brook, N. J. 07058 

(201) 227-2000 
TWX: 710·734-4347 

Midwest Office 
U.S. Route 31 North 

South Bend, Ind. 46613 
(219) 272·2848 

West Coast Office 
P.O. Box 206 

Goleta, Calif. 93017 
(805) 967-9316 
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154C - 159C: These up-to-the-minute ver
sions of Kay's 154 and 159 are com
pletely solid-state, electronically swept, 
wide-sweep and marker generators 
which cover their ranges in a single wide 
sweep. The additional features of con
tinuously variable sweep width and mul
titurn digital frequency dial provide ex
ceptional fine touch settings over the 
video, IF and VHF range. The use of a 
broad output amplifier in these beat fre
quency units permits light coupling of 
the mixed oscillators, thus providing high 
RF levels with superior waveshape; dis
tortion and spurious are minimal. 

Freq. Range Model No. Sweep Width 

50 KHz-110 MHz 154C 5 KHz·I00 MHz 

IMHz·300 MHz 159C 20 KHz-300 MHz 

Performance characteristics include line 
lock, CW, manual, wide variable sweep 
rates, and external modulation input. Fre
quency range may be swept from HI to 
LO or from LO to HI as required. Auto
matic leveling may be controlled either 
externally or internally. 

PCM7650B and PCM7660B marker 
plug-ins offer up to eight, optional, pulse 
or birdie markers at customer specified 
frequencies. New model PM7670 pro
vides variable birdie marker plus har
moniCs of 1 and 5 MHz - plus counter 
output for critical measurements. Provi
sion for a variable birdie marker derived 

RF Output Flatness Markers 

1.0 V., 50n 
PM7660 up to 8 single 
markers to order. 

metered PM7650 up to 8 pulse birdie 
±0.25 db or 7 harmonic birdie markers 

to order. 
O.S V., 50n PM7670 variable birdie plus 
metered 1 and SMHz harmonic birdie 

markers. 

Sweep Synthesizers 

101A: The .model 101A is a sweep syn
thesizer which provides not only the 
solid-state 100 MHz wide sweep capa
bility of Kay's proven 154C (see above) 
but also superb, low residual, narrow 
sweep featu res essential for steep
skirted, narrow band filter applications 
and for the design and production of 
pin-point frequency discriminating cir
c!Jits. In addition it provides a new order 
of swept,and cw stability, of narrow-band 
frequency marking, of calibrated (0.01 %) 
cw output frequencies, and of digital/ 
analog programmability through the use 
of newly developed IC synthesizer cir
cuitry. The price at around $3000 for a 
unit that includes a "locked" range of 

PLUG·IN RF MODULES KI0237 

100 KHz to 100 MHz is a fraction of the 
cost of the usual synthesizers. 

Front panel controls select stabilized 
(±5ppm/min; 20ppm/hr) cw operation, 
stabilized narrow-sweep operation vari
able up .to 4% of center frequency, or 
free-running wide sweep operation vari
able up to 100 MHz of sweep between 
the limits of 50 KHz and 110 MHz. The 
stabilized frequency output is controlled 
by a direct-reading 3 place digital switch 
arrangement (calibrated to ±0.002%) 
and a digital-reading, vernier dial cali
brated for overall accuracy of· ±0.01 %. 
Center frequency and sweep width are 
remotely programmable. 

The standard 101A includes a wide 

KI0324 KI032S·6 KI0327·8 

MODULE FREE STABILIZED STABILIZED STABILIZED STABILIZED STABILIZED RUNNING 
FREQUENCY RANGES 1.0·5.0MHz 10-30MHz 
VARIABLE: .05·1l0MHz 1·10MHz 10·100MHz 0.1·1.0MHz 5,0·10,OMHz 30·70MHz 
RESIDUAL FM 
LINE RELATED: 500Hz pk 200Hz pk 300Hz pk 5Hz pk 5Hz pk 20Hz pk 
RANDOM: 100Hz pk 100Hz pk 100Hz pk 5Hz pk SHz pk 20Hz pk 

SWEEP WIDTH RANGES 
In 2 Ranges; --g l~ i~ ~~ g:g:~; ~;:~~~gg VARIABLE: 0·100MHz 

AM SPURIOUS 
HARMONIC: below -- 30 db below -- 40 db 
NON·HARMONIC: below -- 30 db below -- SO db 
SWEEP LINEARITY 
100 MHz SWEEP: (WIDE) ±5% 
0·4% SWEEP: (MEDIUM) (of sweep ± ,5% (of sweep width) ± 100Hz 
0·1 % SWEEP (NARROW) Width) 

FREQUENCY SETTABILITY 
~ FIXED STEPS: 10KHz 100KHz 1KHz 10KHz 100KHz 
- VERNIER: 20Hz 200Hz 2Hz 20Hz 200Hz c..> 

C Z 
FREQUENCY CALIBRATION UJUJ 

N:::> FIXED STEPS: ± .002% Accura.cy (% of indicated frequency) -0 
...JUJ FIXED plus vernier: ± .01 % Accuracy (% of indicated frequency) -", 

!;i! ... 
FREQUENCY DRIFT f-f-

(I):::> ONE MINUTE ± Sppm on 0·1 % Sweep Range; ± 20ppm on 0·4%. Il. (AFTER 10 f- ONE HOUR ±20ppm on 0-1% Sweep Range; ±80ppm on 0-4%. :::> 10 VOLT LINE VAR. ± 10ppm on 0-1 % Sweep Range; ± 20ppm on 0-4%. MINUTE 
0 WARMUP) PER °CENTIGRADE +30ppm on 0-1 % Sweep Range; ± 120ppm on 0-4%. 

'WlblffiD SECTION 2900 

159C 
1-300 MHz 

from an external oscillator is included on 
these instruments. A built-in detector and 
precision step attenuator are standard 
features. 

Features 

Solid·state, wide sweep: plug·in marker system. 
Sweeps full 110 MHz to low end 50 KHz. Pulse and 
harmonic markers. Sweep rates .01-1000 Hz. 

Similar to 154C solid-state sweep and marker 
system. Very flat, very low harmonics and spurious. 

range of variable sweep rates, manual 
sweep, external and cw modes of oper
ation, front panel zero adjust, built-in 
attenuators, and detectors; plus a pin
point digital-frequency readout. It also 
includes provision for switched pulse 
and birdie markers using the models 
PM7650 and PM7660 as above. IC cir
cuits are used in the new variable plug
in module model PM-10. This complex 
system consists of: (1) A direct reading 
variable pulse marker - only cycles 
wide and accurate to ±.05%. (2) A slave 
pulse marker that can be accurately and 
simultaneously set only cycles away. 
(3) A mixer-amplifier providing all marker 
coupling and 30 db of pre-amplifier gain. 

RF output: 
1.0V RMS into SO ohms, metered 

Flatness: 
± .25 db over full range 

Attenuator: 
Switched 30, 30, 20, 10, 6, 3, 2, 1, 0,5 db plus 
3 db Var. No shift in center frequency. 

RF-Blanking: 
Off 80 db below 25 MHz: Off 80 db less 6 db per 
octave above 25 MHz. 

ALC: 
Internal ALC plus connection for external 
ALC DETECTOR. 

RF Detector: 
50KHz - 1l0MHz 

Sweep Modes: 
.01 to 100Hz in 4 ranges, plus line lock. 
Manual Control 
CW Operation 
External Modulation 

Horizontal Output: 
8 Volts, p.p, Triangular waveshape with Trace/ 
Retrace ratio selectable 1:1 or 9:1. 

Sweep Direction: 
Switched Hi-La, L<>-Hi. 

Programming: 
BCD inputs for each of 3 switched decades plus 
analog for vernier. 

Switching Time: 
26Ms above IMHz 
260Ms below IMHz 

KAY ELECTRIC COMPANY 

Maple Avenue 
Pine Brook,N. I. 07058 

(201) 227-2000 
TWX: 710-734-4347 

Midwest Office 
U.S. Route 31 North 

South Bend, Ind. 46613 
(219) 272-2848 

West Coast Office 
P.O. Box 206 

Goleta, Calif. 93017 
(805) 967·9316 
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I :!zS'a PRECISION ATTENUATORS 

431C 

MODEL 431-C 432-0 1/432-0 439·A 460·A 437-A 1/439A 433-A 434-A 

ATTENUATION 0-41 DB 0-101 DB 0-22.1 DB 0-101 DB 0-132 DB 0-102.5 DB 0·22.1 DB 0-119 DB in 0-99 DB In 
RANGE In 1 DB step! In 1 DB steps In 0.1 DB In 1 DB steps 'In 1 DB steps In 0.5 DB In 0.1 DB 1 DB steps 1 DB steps steps steps steps 

FREQUENCY DC-l GHz DC-l CHz DC-l GHz DC-l GHz DC-l GHz DC-l GHz DC-l GHz DC-SaO MHz DC-l GHz 

Miniature Miniature Miniature Miniature In·line toggle In-line toggle In·line toggle CONTROLS In-line toggle In-line toggle In-line toggle In-line toggle Rotary-Digital Rotary-Digital switches switches switches 

DC-250 MHz 0.5 

TYPICAL 
250-500 MHz 0.9 

OVERALL 
ACCURACY 500-1000 MHz 1.2 
(±DB) 

1-2 GHi OR 
% OF 2-4 GHz INDICATED 
DB 4-6 GHz 

6-12.4 GHz 

DC-250 MHz 1.2<1 

250-500 MHz 1.4:1 

500-1000 MHz 1.4:1 

MAXIMUM 1-2 GHz 
VSWR 

2-4 GHz 

4-6 GHz 

6-12.4 GHz 

DC-250 MHz .1 

250-500 MHz .2 

500-1000 MHz .5 
INSERTION 

t.2 GHz LOSS 
TYPICAL 
(db) 2-4 GHz 

4-6 GHz 

6-12.4 GHz 

POWER (watts) 1 

DIMENSIONS (inches) 2 x 7 x 2 

Kay in-line and rotary attenuators are de
Signed to provide a means of inserting an 
accurate and fixed amount of loss in cir
cuits operating in the DC-12.4 GHz 
range. Attenuation is controlled by field
proven high-frequency toggle switches. 
Solid silver contacts set in Teflon for low 
loss and superior match are employed 
throughout. The precision resistors used 
are 1 % tolerance, carbon film resistors. 
The maximum total error is very low and 
incidental insertion loss is negligible. 
These units have met rigid environmental 
tests and are traceable to N.B.S. 

The individually-switched steps are 

1420 

switches switches switches switches 

0.6 0-.5 DB steps, .6 0.5 0.5 0.6 0.6 
0-.5 DB steps, ±.5 DB/step ± .05 DB/step 1.2 .6 1.0 1.0 1-10 DB steps, 1.2 0.6 

1-10 DB steps, ±.3 DB/step 
2.0 ±.2 DB/step 1.5 1.5 1.5 1.5 

1.2:1 1.2:1 1.2:1 1.2:1 1.2:1 1.2,1 1.2,1 1.2:1 

1.4:1 1.5:1 1.2,1 1.2,1 1.2<1 1.2:1 1.4:1 . 1.2:1 

1.4:1 1.5,1 1.4:1 1.4:1 1.4:1 1.4,1 1.4:1 

" 

.1 .1 .1 .1 .25 .1 1 , .1 

.3 .3 .2 .2 .35 .2 2 .25 

.6 .6 .5 .5 .7 .5 .5 

1 1 1 1 1 1 '/2 1 

2x93,4x2 11/4 x 61/4 X ¥. 5 X 2'14 2'14 X 2 X 53/4 

isolated in broad-tuned, shielded com
partments, providing high accuracy and 
a flat frequency response over the speci
fied range. All models are symmetrical, 
(bi-directional). attenuators. Most models 
are available in either 50, 75, or90 ohms. 

To afford maximum utility, Kay in-line 
attenuators are available for your special 
built-in applications. These attenuators 
are fldeally suited for inclusion in a wide 
variety of equipment, such as test equip
ment, IF amplifiers, receivers, etc. In gen
eral, the electrical specifications are the 
same as for the in-line model. They differ, 
however, in mechanical configuration. 

PROGRAMMABLE 
A new series of programmable attenu
ators has been introduced to provide 
precise increments of fixed attenuation 
which may be switched from a remote 
position or be co.ntrolled by programmed 
opens and shorts ona 9 wire control 
system. 

These models feature programmed val
ues of <lttenuation in the DC-12.4 GHz re
gion. Utilizing Kay's proven in-line 
models, these devices incorporate a new 
light-weight, low-cost control package 
that includes a low-level SCR network, 

KAY ELECTRIC COMPANY 
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DC-12.4GHz I :!ss'a 

461A 460A 

464·A 467·A 435·A 436·A 1/435·A 400·A 461·A 424·A 414·A 495·A 411·A 

0·120 DB In 0-12 DB In 0-10 DB In 0-70 DB In 0-1 DB In 0-70 DB In 0-132 DB In 0·90 DB In 0·130 DB In Single step Single Step 
switched switched coax 10 DB steps 1 DB steps 1 DB steps 10 DB steps 0.1 DB steps 10 DB steps 1 DB steps 10 DB steps 1 DB steps coax pads pads 

DC-1.3 GHz DC-1.5 GHz DC-2 GHz DC-2 GHz DC-1 GHz DC-2 GHz DC-4 GHz DC-6 GHz DC-12.4 GHz DC-4 GHz DC-12.4 GHz 

Rotary-Step 
Miniature Slide Slide Slide Slide Slide switches Rotary-Step Rotary-Step Rota ry-Step Rota ry-Step Rotary-Step Switches Switches Switches Switches 

1% ±.1 .2 0.1 1% ±_1 .025 ±1% 1% ±.1 1% ±.2 1% ±.1 

1% ±.2 .2 0.1 1% ±.1 .025 ± 1% 1% ±.1 1% ±.2 1% ±.1 

2% ±.2 0.3 0.3 1% ± 0.2 .025 ± 2% 1% ± 0.3 1% ±.2 1 BB or 1% ±.2 1 DB or 

± 4% 2% ±.3 1.5% ± .2 5% 
2% ±.2 5% 

0.5 to 1.5 GHz whichever whichever 

2% ±.3 2% ±.2 
is greater is greater 

2% ±.5 

1.2:1 1.2:1 1.1:1 1.1:1 1.1:1 1.1:1 1.05:1 1.05:1 1.1:1 1.05:1 1.1:1 

1.2:1 1.2:1 1.2:1 1.2:1 1.2:1 1.1:1 1.05:1 1.05:1 1.1:1 1.05:1 1.1:1 

1.4:1 1.25:1 1.3:1 1.3:1 1.4:1 1.15:1 1.1:1 1.1:1 1.1:1 1.1:1 1.1:1 

1.25'.1 1.25:1 1.2:1 1.2:1 1.2:1 1.2:1 

1.5:1 1.3:1 1.3:1 1.5:1 1.3:1 

1.5:1 1.5:1 1.5:1 

1.5:1 1.5:1 

.1 .15 .1 .1 .1 .1 _1 .1 .1 .1 .1 

.15 .25 .1 .1 .1 .1 .1 .1 .1 .1 .1 

.3 .5 .2 .2 .2 _2 .2 .2 .2 _1 .1 

.5 .3 .2 .3 .1 .1 

.5 .3 .5 .2 .2 

.5 .6 .3 .3 

1.0 .5 

1 1 1 1 ''12 '/4 1 1 2 1 2 

13/4 x 3~, x 2')1, 2 dia. x 2'18 2 dia. x 27/8 2 dia. x 2'18 I1J4 dia.x2!\', 83fsx23/8XI5k 23kx4'/4xl5/8 23fsx51J8xl% 2% x 1'12 x 15k 

ATTENUATORS COAXIAL ATTENUATORS 
facilitating use in large test systems 
where a low current drain is essential. 

A new group of switched, coaxial atten
uators is now available to span the DC -
12.4 GHz range. Developed from Kay's 
precision VHF - UHF attenuators, these 
devices' eliminate the cumbersome tech
nique of inserting and reinserting indi
vidual pads or the need to go thru .a 
time-consuming rotary step-cycle. 

and fine silver contacts insuring pre
cision surfaces. Individual steps are 
isolated in broad-tuned, shielded com
partments. 

A rotary control arrangement is avail
able for remote sequential control of 
attenuator levels. A variety of models is available to pro

vide customer specified attenuation and 
frequency ranges covering the 0 - 132 db 
- DC-12.4 GHz range. Standard models 
are listed on the attenuator chart; many 
attenuators in this series· are available 
in single coaxial pads, two or three step 
versions or special versions to suit cus
tomer specifications. 

4430B - DC - 1300 MHz 
0-135 db in 1 db steps 

4461 A - DC - 4 GHz 
0-132 db in 1 db steps 

4424A - DC • 6 GHz 
0-90 db in 10 db steps 

eem/1969 

Individual attenuation steps are con
trolled by finger operated, spring-loaded 
slide switches. These models consist of 
a complete coaxial system. Each seg
ment is constructed with air dielectrics, 
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TWX:. 710-734-4347 

Midwest Office' • 
U.S; Route 31 North 

South Bend, Ind, 46613 
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I :IZs'a RADIO AND TV GENERATORS 

1484A 

• One Band, Application 
Oriented, Sweep and 
Marker Units. 

• Easy to Use, Lower Cost 
Excellent for Production. 

Model No. Frequency Range 

1483 UHF Channels 

1484 Selectable to 1 GHz 

1023A 

• High Output Video Amplifier 

• 300MHz Wide Flat Amplifier 

LOG AMPLIFIERS 

10258: The 1025B gives overall response, 
and at the same time gives detailed, 
easily seen measurements of points on 
the curves as far down as 80 db. The unit 
permits highly accurate viewing of the 
skirts and sharp slopes of bandpass 

Model Frequency 

'1022 50KHz·8MHz 

1023 1KHz·150MHz 

1024 200Hz·300MHz 

1025 20KHz·220MHz 

14838: The new 1483B isa solid-state 
sweep and marker generator used to de
sign, test, and align UHF-TV receivers, it 
develops a full 0.5 volt rms output into 
load over the entire channel 14 to 83 
frequency range. A front panel control 
permits .sWitching of the sweep width 
from a wide 520 MHz (entire UHF-TV 
band) to continuously variable' widths 
from 60 down to 5 MHz. 

Channels 14 and 83 are provided at 
two separate switch positions, allowing 
easy selection of the extreme ends of the 
UHF band. Single or harmonic frequency 
birdie marker modules' are available at 
customer specified frequencies. A vari
able marker input is provided. Provisions 
have been made for the use of two, op
tional, precise rotary attehuators. The 
attenuation ranges available include 0-10 
DB in one DB steps, 0-33 DB in 3 DB 
steps, and 0-60 DB in 10 DB steps. 

Features 

Compact, Low Cost 

Production Radio and TV Sweeps 

AMPLIFIERS 

1022A, 1023A, 1024A: These solid-state 
video amplifiers include two wide-band 
models with excellent gain-bandwidth 
characteristics, (40 db - 150 MHz, 30 db 
- 300 MHz), and a high output 8 MHz 
unit delivering 15 volts rms into 50 ohms. 
Each of these amplifiers has unusually 
flat response over its full frequency 
range. Each is designed for accurate in-

filters, single side-band filters, traps, etc. 
A control gives expansion of fhe top crit
ical points simultaneously with the log 
display. 80 db log range, also available 
as undetected RF signal. 

Features 

High 15V RMS Output Flat to Within .250B 

400B Gain; Compact Built·in Altenuator 

Wide Band Unit with 300B Gain; Low Noise 

Log Amp with Dynamic Range of 80DB; Lin. Range 

COAXIAL SWITCH 

Essentially, the. 255B provides a high 
frequency DPDT coaxial switch whose 
rate of switching can be set by an internal 
generator or can be locked to an ex
ternal sync signal. A phase shift control 
is included so that the starting point of 
the switching action can be varied. 

In general,. any application which can 
benefit by a "simultaneous" display, by 
the continual referencing of one signifi
cant characteristic vs. another; by the 

1484-A: A new UHF fundamental fre
quency, wide sweep generator is now 
available as a .plug-in module for use in 
the 1484. The module provides a swept 
output in a single sweep with no spurious 
and no beats generated. Harmonic dis
tortion is more than 30 db down and the 
1.0 V rms output is flatter than ± .25 db 
overall. Sweep width is continuously vari
able from 0 to the 190 MHz range of the 
module. ' 

'The standard 1484 offers sweep and 
marker capabilities in a limited (e.g., 10.7 
MHz, 88-108 MHz) range production type 
unit. Frequencies may be selected up 
to 1 GHz. 

The 1484 may be specified with pulse, 
CW and harmonic birdie markers, RF 
turn-off or post injection markers. RF 
output is controlled by two optional 
attenuators and a 5 db variable RF level 
control. ' 

The 1484 as well as the 1483 is half 
rack size and may be combined for 
production applications utilizing dual 
outputs. 

put and output impedances of 50 ohms, 
but can operate an accessory probe to 
provide amplification from high-imped
ance outputs without loading down the 
test signals. 

For high impedance applications, the 
965A broad-band probe is designed for 
operation with these 50 ohm input am
plifiers. 

10258 

• Log Amplifier for Swept 
Filter Applications. 

action, that is, of an automatic switch 
with superior switching, range, and con
trol can profitably employ the 255B. 

• FREQUENCY RANGE: DC to 1000 MHz 
• VSWR: DC to 500 MHz - less than 1.15:1 

500 to 1000 MHz -less than 1.4:1 
• CROSSTALK: Down more than 70 DB, 

(measured at 200 MHz) 
• SWITCHING RATE: With external sync, 

0.2 ·100 Hz; 
With internal sync, 5 • 100Hz 

Midwest Office 

KAY ELECYAIC COMPANY 
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Pine Brook, N. J. 07058 
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I :'Zs'a SOLID-STATE NOISE FIGURE METERS 

792A 

The 792A is a sensitive, solid-state, 
noise figure meter. Primarily focused on 
the frequency range below 1000 MHz, 
this instrument provides better accuracy 
and greater flexibility at considerably 
less cost than conventional noise gener
ators. The 7921A hot wire noise source 
is a unique broad band generator and 
operates over the full 10-1000 MHz range. 

Model frequency 
No. Range 

7921A 10-1000 MHz 

NM·781 .4-4 GHz 

RG·48/U 2.6-26.5 GHz RG-53/U 

780A 

• TUNED IF INPUT AMPLIFIER (NO SPURIOUS 
READINGS 

• BROAD 10·1000 MHz SOURCE (NO CHANGING 
SOURCE IN MID·BAND) 

Provision is made for later addition of 
noise sources covering the range to 26.5 
GHz. In this way, an expanded applica
tions requirement can be met without the 
full expense or added space demands of 
an additional unit. 

Additional noise sources provide vari
able impedance and balanced VHF out
puts from temperature-limited diodes, 
waveguide output from argon gas tubes. 
Either 6 db or 15.2 db excess noise out
puts can be selected for increased accu
racy at low or high noise figures, re
spectively. 

NF 
Type Range VSWR 

Hot Wire 1.2:1 to 900 MHz (}'20 db 1.35:1 to 1 GHz 

Argon 3·30 db 1.3:1 Waveguide 

Argon 3·30 db Waveguide 1.1:1 

NOISE GENERATORS 

240, 403, 780: These models are calh, 
brated random noise sources providing 
output over a wide frequency and. power 
range. They employ noise diodes with 
tungsten filaments as temperature-lirr.ited 
noise generators. The plate voltage of 
the noise diode is regulated and the di
ode plate current, (proportional to noise 
power output), is variable by a front 
panel control. A calibrated meter pro
vides direct reading in noise figure. The 
ability to vary the noise output in an 
accurately known way, greatly simplifies 
the measurement process since it per-

• .OPTIMIZED IN PRICE AND PERFORMANCE 
FOR 10·1000 MHz RANGE 

• NOISE MEASUREMENTS TO 26.5 GHz 
• 75Q MEASUREMENTS FOR CATV COVERAGE 

This wide coverage eliminates the in
convenience (and the inaccuracies) of 
changing noise generator source in mid
band, as is usually required. 

INPUT FREQUENCY: 10-120 MHz Continuous Coverage 

BANDWIDTH: Approx. 4% of Center Frequency 

INPUT SENSITIVITY: 0 to 75 dbm (noise source on). 
Approx. 35 db gain required between lowest noise 
source & input. 

INPUT IMPEDANCE: 50 ohms nominal 

INPUT ATTENUATOR: Steps of 20, 10, 5, 3, 2, and 
1 db. 

Excess 
Noise 

Output Accuracy . 
±0.1 db 10-200 MHz 

6 db ±0.2 db 200·400 MHz 
+ 0.3 db 400-1000 MHz 

15.2 db ±O.S db 

15.45 db ±O.Sdb 

mits precise matching of circuit noise 
rather than a more complicated referenc
ing back to some fixed output. 

Model Frequency Features 

240 5·220MHz (}'23.8DB Noise Figure 

403 3·500MHz 0·19DB Noise Figure 

780 1·3GHz 0-20DB Noise Figure 

PULSED RF SIGNAL GENERATOR 

The 5070-8 is a solid-state instrument 
whose pulsed output features sharp rise 
and decay and flat tops. The unit will 
serve as a CW generator, as wel,1 as a 
video pulse generator. It provides a sta
ble CW signal from 10 MHz to 120 MHz, 
continuously variable, in five overlapping 
bands. 

The featu res of flat, pu Ised R F, con
tinuously variable frequency, sharp 10 ns 
rise and decay time, and low leakage 
provide for reliable and accurate meas
urements. The RF output is held at the 
same peak levels during either CW or 
pulsed RF operation. The carrier pulses 
are flat (including overshoot) within ±5% 

5070B 

and the rise and decay times are less than 
70 db (to 85 db) below the carrier level 
at all frequencies. 

CARRIER-OFF LEVEL: 85 db to 30 MHz. 80 db to 
70 MHz, 70 db to 120 MHz. 

PULSED CARRIER RISE AND DECAY TIMES: 
Less than 10 ns. 

VIDEO PULSE RISE AND DECAY TIMES: 
Less than 20 ns. 

PULSE REPETITION RATE: 50 pps to 5000 pps. 
PULSE WIDTH: 100 ns to 1001's. 
ATTENUATOR: 101 db in 1 db steps plus approxi

matelya 6 db continuous variation. 

OTHER MODELS AVAILABLE 
The Model 5071-A offers a wider frequency range 

of 10-250 MHz. The Model 5072·A expands the 
standard 5070-B to provide carrier·off levels of 
up to 95 db. 

KAY ELECTRIC COMPANY 
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!B KEITHLEY INSTRU:M:ENTS ~ 
DC VOLTMETERS/NULL DETECTORS 

FULL-SCALE INPUT 
MODEL FEATURES RANGES ACCURACY RESISTANCE 

MICROVOLTMETERS 
148 Line/battery, most sensitive 10 nv-100 mv 2% 103-106!) 
147 Line/battery, optimized as null detector 30 nv-100 mv 2% 10 4.!O 7!) 
149 Line, high sensitivity, medium price 100 nv·100 mv 2% 104-107!) 
150B Line/battery, 60 cps rejection, current ra nges 300 nv-1 v 2% 106·lOB!) 
153 Line, high input resistance, current ranges 5 !-,v-lOOO v 1-3% 2x107-2x10B!1 
NEW 155 Battery, low cost, portable l!-,v·lOOO v 2% 106_lOB!1 

640 

610C 
602 
NEW 604 
600B 
621 

630 
662 

ELECTROM ETERS 
Line or battery, 45 ranges, highest impedance, 

most stable, measures V, I, Q 
Line, 81 ranges, measures V, I, R, Q 
Battery, 75 ranges, measures V, I, R, Q 
Line, widest bandwidth, differential input 
Battery, low cost, 67 ranges, measuresV, I, R, Q 
Line, low cost, 37 ranges, V, I, R 

30 !-,v-30 v 1% 
1 mv-100 v 1% 
1 mv-10 v 1% 
1 mv-1 v 2% 
10 mv-10 v 2% 
100 mv-100 v 2% 

GUARDED DC DIFFERENTIAL VOLTMETERS 

10 I 6fl 
lQ14!) 
lQ14!) 

1014fl 
1014!) 
10 I 4fl 

Line, maximum accuracy for high impedance 300 mv-500 v 0.01% OCJ at null 
Line, maximum accuracy, zener reference 100 mv-500 v 0.01% OCJ at null 

U.S.A. 
STABILITY PRICES 

10 nv/24 hrs $1395 
25 nv/24 hrs $1395 
10 nv/hr $ 925 
100 nv/24 hrs $ 850 
2 !-,v/24 hrs $ 575 
0.5 !-,v/24 hrs $ 325 

20 !-,v/24 hrs $1875 
1 mv/24 hrs $ 585 
1 mv/24 hrs $ 675 
4 mv/week $ 895 
2 mv/24 hrs $ 425 
3 mv/hr $ 425 

O.Ol%fyr $1695 
O.Ol%fyr $1075 

DC AMMETERS/CURRENT AMPLIFIERS ---------
U.S.A. 

MODEL FEP.TURES FULL-SCALE RANGES ACCURACY INPUT DROP STABILITY PRICES 
PICOAMMETERS 

NEW 410A Economical, high sensitivity 3xlO· 13-1O- 3a 2%·4% 0.5%/week $ 495 
412 Logarithmic, low drift 10- 13·1O-7a 0.2 dec 

1 mv 
5 mv 
5 mv 
1 mv 
1 mv 
1 mv 
1 mv 
1 mv 
1 mv 
1 mv 
1 mv 

0.05 dec/24 hrs $ 565 
413A Logarithmic, high currents 
NEW 414A Solid state, high stabi lity 
NEW 414S Solid state, zero supp.ression 
416 Fastest speed 
417 Fastest speed, zero suppression 
418A Remote ranging, programmable 
419 Automatic ranging, programmable 
NEW 440 Digital 
NEW 445 Digital, automatic ranging 

1O·12_1O-4a 0.2 dec 
lQ-10_lQ·2a 2%-4% 
1O·10_1O- 2a 2%-4% 
10- 13-3xlO-5a 2%-3% 
1O-13-3xlO-5a 2%-3% 
1O-12_1O-2a 2%-3% 
lQ-13_1O-2a 2%-3.5% 
10- 10.10- 2a 0.2-0.5% 
10-9_1O- 2a 0.2.0.5% 

.17 dec/24 hrs $ 595 
0.5%/week $ 325 
0.5%/week $ 425 
1%/8 hrs $ 685 
1%/8 hrs $ 875 
1%/24 hrs $1575 
1%/24 hrs $2450 
0.5%/week $ 995 
0.5%/week $1500 

-----------CALIBRATION DEVICES----------
MODEL TYPE FULL-SCALE RANGES ACCURACY U.S.A. PRICES 

260 Nanovolt source 10-9-1 volt 0.25%-0.75% $ 510 
261 Picoampere source 10- 14_10. 4 ampere 0.25%-1.6% $ 565 

MODEL 

245 
246 
240A 
241 

OUTPUT 

0·2100 volts 
0-3100 volts 
0-1200 volts 
0·1000 volts 

REGULATED DC HIGH VOLTAGE SUPPLIES -------
MAXIMUM RIPPLE & U.S.A. 
OUTPUT ACCURACY STABILITY 

LINE 
REGULATION 

LOAD 
REGULATION NOISE PRICES 

10 ma 
10 ma 
10 ma 
20 ma 

1% 0.01% ± 2 mv/8 hrs 0.001% ± 2 mv 0.002% ± 2 mv 1 mv rms 
1% 0.01% ± 2 mv/8 hrs 0.001% ± 2 mv 0.002% ;±: 2 mv 1 mv rms 
1% 0.02% ± 2 mv/8 hrs 0.005% ± 2 mv 0.005% ± 2 mv 1 mv rms 

0.05% 0.005%/hr 0.005% 0.005% 1 mv rms 

$395 
$450 
$345 
$885 

--------- RESISTANCE· MEASURING DEVICES 
MODEL 

515 
500 
501 
502A 
503 

FEATURES FULL-SCALE RANGES ACCURACY 

Megohm bridge, highest accuracy 105fl-1015!) 0.05%-1% 
Portable megohmmeter, logarithmic scales 107fl-1013fl 20% 
Portable megohmmeter, logarithmic scales 104fl_1010 !) 20% 
Portable hlilliohmmeter, linear scales 1O-3fl_103!J 3%-5% 
Line milliohmmeter, linear scales 10-3 fl-103 !J 1% 

U.S.A. PRICES 

$2195 
$ 185 
$ 185 
$ 495 
$ 695 

ELECTROMETER OPERATIONAL AMPLIFIERS-------
CURRENT VOLTAGE GAIN RMS 

CURRENT TEMP. TEMP. BAND- INPUT VOLTAGE U.S.A. 
MODEL FEATURES OFFSET STABILITY . STABILITY WIDTH RESISTANCE NOISE PRICES 

300 Highest input resistance, uses 
unregulated power supply 5 x 1O-14a 1O- 15a;oC 500 !-,v;oC 150 kc 1014 fl 5 mv . $200 

301 Differential input, solid state, uses 
unregulated power supply 1O-14a doubles/5°C 150!-,v;oC 500 kc 1012 !I 100 !-'v $200 

301K Differential input, solid state, uses 
regulated power supply 1O-14a dOUbles/5°C 150 !-,v;oC 500 kc 1012 fl 100!-'v $175 

302 Low cost, small size, uses 
regulated power supply 1O- 14a dOUbles/5°C 150 !-,v;oC 150 kc 1012.!1 100 !-'v $150 

NEW 50200 Low power, light weight 10- 14a doubles/5°C 150 !-,v;oC 100 kc 1012 !) 10 !-'v $250 

SEND FOR TECHNICAL LITERATURE: 28715 AURORA ROAD, CLEVELAND, OHIO 44139, TELEPHONE: {216} 248-0400 
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ELECTRONIC MEASURING INSTRUMENTS 

MODEL 536A (75mm) OSCILLOSCOPE 
Vertical Axis 

Deflection Sensitivity: 20mVp·p!cm at 1KHz 
Frequency Response: DC O-L5MHz, within -3d8 

AC2Hz -1.5MHz, within -3dB 
Input Impedance: IMO shunted by 22pF 

Horizontal Axis 
Deflection Sensitivity: 300mV/cm at 1KHz 
Frequency Response: 2Hz-500KHz, 'within -3d8 
Input Impedance: Approx. 200KO shunted by 20pF 

Sweep Generator 
Sweep Frequency: 10Hz-100KHz and TV. H 05.75kHz/21 
Synchronization: Internal (+ & -), Line & External 
CRT: 3KP1F 
Dimensions' 140W x 210H x 355Dmm 
Net Weight: 7kg approx 

MODEL 165 
AC HIGH SENSITIVE VOLTMETER 
RMS Scale' 0-15/5115/50/150/500mV & 

15/5115/501150/500V (12 ranges) 
dBm Scale: - 601- 501- 401- 301-· 201-1010 

10/20/30/40/50dBm 
Input Impedance: lOMO on any range 
Accuracy: ± 3% of full scale 
Stability: Less than 0,5% of full scale, for ± 10% variations 

of line voltage 
Frequency Response: 5Hz-lOMHz, ±1O% 
Output: 100mV approx. at full scale indication 
Distortion: 1% 
Frequency Response: 3Hz-15MHz, within +1, -3d6 
Dimensions· 140W x 205H x 295Dmm 
Net Weight: 3.5kg approx. 

MODEL 555 (133mm) OSC.ILLOSCOPE 
Vertical Axis 

Deflection Sensitivity: 20mV -lOV/cm 
Frequency Response: DC 0-7MHz within -3d8 
Rise Time: Less than O.05fLS 
Input Impedance: IMn parallel capacity 'less than 33pF 

Horizontal (Time) Axis 
Sweep Range: If-'s-l sec/em 
Sweep Calibration Accuracy: ± 5% 
Magnifier: 5 times Accuracy: ± 5% 
Trigger Range: 20Hz-7MHz 

External Sweep 
Deflection Sensitivity: IVp·p/cm 

(possible up to about 200mVp·p/cm with 5 times 
magnifier) 

Frequency Response: 2Hz-200KHz 
CRT: 5UP1F or 5UP7F 
Dimensions 205W x 295H x 450Dmm 
Net Weight: llkg approx 

MODEL 155 DIGITAL VOLTMETER 
Methode of Conversion: Integrated Type 
Circuit: All Transistorized (Silicon Transistors, IC) 
Measuring Range: 4 range manually selected 

± 2.500V, ± 25.00V, 
± 250.0V, ± 1,000V, full scale 

Over Range: 150% (2500) or more 
Resolution: ImV Idigit 
Accuracy: ±(Q.l% + 1 digit) of reading, lSoC-3SoC 
Polarity: Automatic change 
Input Resistance: lOMO on all range 
Input Terminal: Floating 
Indicator: Over·range 
Power Consumption: Approx. 16VA 
Dimensions· 130W x 160H x 265Dmm 
Net Weight: 4k.g appro x 

MODEL 553 (133mm) 
OSCILLOSCOPE (DUAL TRACE) 
Vertical Axis 

Sensitivity: lOmV/cm-20V/cm accuracy .t 3% 1·2·5 
Sequence 11 position 

Frequency Response: DC-7MHz - 3dB 
Input Impedance: IMO parallel capacity 38pF 
Rise Time: 0.05fLS 

Time Base 
Time Range: Ifls/cm-lsec /cm 
Calibration Accuracy: ± 5% 
Magnifier: 5 times accuracy:+: 5% 

Trigger 
Trigger Source InternaL external. line 

Horizontal Axis Sensitivi'ty IVp-p/cm magnifier 0.2Vp·p/cm 
Input Impedance: IMO parallel capacitor less than 40pF 

Voltage Calibrator 
Output waveshape Square W:ave 
Dimensions· 206W x 295H x 450Dmm 
Net Weight: llkg approx 

MODEL 455 FUNCTION GENERATOR 
Oscillation Frequency: 0.005Hz-100kHz (7 ranges) 
Accuracy: 2%+(dial scale +0.05) 
Output: Sine, Triangular, Ramp and Square wave 
Max. output voltage: 30Vp-p or above 
Frequency characteristics 

For 1kHz (Sine, triangular, Square wave) ± 0.3dB or below 
For 1kHz (Ramp wave) ± IdB or below 

Distortion (Sine wave)· 20Hz-20kHz 1% or below 
20kHz-100kHz 3% or below 

Output Impedance: 6000 ± 20% 
Square wave output voltage 

(at 50n terminal Output open): IVp·p or above 
Rise time (at 50n termination): 70 nsec or below 

Synchronous output: -lOV peak or above 
Pulse width· 5fLsec or below 
Start. Stop: possible 
Dimensions 200W x 155H x 37UDmm 
Net Weight: 5'\kg approx. 

~ ~!'~~O!~~p *MAIN PRODUCTS. ELECTRONIC VOLTMETER. DIGITAL VOLTMETER. FUNCTION GENERATOR 
• OSCILLOSCOPE • CURVE TRACER • PUNCTURE TESTER. POWER SUPPLY 

SOLE AGENT DATA INSTRUMENl'S DIVISION 
3-1175, SHINMARUKO-HIGASHI, KAWASAKI-CITY, KANAGAWA-PREF, JAPAN. 7300 CRESCENT BLVD. PENNSAUKEN, N.J. 08110 
Telephone: (0441 41-0111 ____ 7 Cable Address: "KIKUSUIDE" KAWASAKI. PHONE: (609) 662-3031 TWX: 710892-0786 
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riiit-::,. PRECISION INSTRUMENTS 
L---"--- FOR RESEARCH, DEVELOPMENT, PRODUCTION TEST 

~ 

-

VOL TAGE/CURRENT 
REFERENCE SOURCES 

r--
Typical Constant Voltage Stability 
TC-l00.2BR REFERENCE SOURCE 
1 in/hour 10 ppm per Major div. 

I ............ .~ l 

MODEL TC-l00.2BR 

MODEL OUTPUTS ACCURACY RESOlUTION 100 HOUR STABILITY 
NO. CONST. V. CONST. I. CONST. V. 

o to 100V o to 100mA 
TC-IOO.2BR o to 10V o to lOrnA 0.005% 

o to IV o to ImA 
@ 200mA max. @ lOOV max. 

o to 6V o to 60mA 
TC-602CR o to 60V o to 600mA 0.01% 

@ 2A max. o to 2A 
@ 60V max. 

PRECISION POTENTIOMETRIC 
MEASURING SYSTEM PPMS·l 

The Model PPMS-l is a self-contained system with 
the basic components for making parts/million mea
surements of external resistance ratios or d c voltages 
up to 1000 volts. 

The instrument consists of a 10-volt dc source with 
its saturated standard cell reference, along with other 
critical elements, housed in a proportional temperature 
controlled oven (maintained within O.OOl°q, a self 
checking seven digit Kelvin-Varley divider, a null 
indicator having a basic sensitivity of 1 microvolt full 
scale and precision voltage dividers to scale down 
externally-applied voltages to within the primary 
range of 10 volts. A second standard cell, known as 
the comparison cell, is included for checking the 
working standard cell reference. 

CONST. I. CONST. V. CONST. I. CONST. V. CONST. I. 

0.005% lOOnY 1 DOpA .001% .001% 
min. min. 

0.01% I p.V 10nA .001% .002% 
min. min. 

An output signal fully isolated from, but propor
tional to, the deflection of the null meter is provided 
for driving strip-chart and other recorders. Thus, the 
unit can also function as a self-contained monitor of 
the stability of other voltage supplies. 

A unique metliod of self-checking the four most 
significant decades of the Kelvin-Varley divider WITH
OUT aaditional equipment is built in. The built-in cir
cuitry also provides for verifying oven temperature 
and monitoring standard cell voltage and for observ
ing the resistance of the voltage divider. 

'Instruments listed above are produced under license from PAR, Princeton Applied 
Research Corporation, and are available exclusively from North Hills Electronics. 

r-" it I .. 
I .. 
I .... 
I n __ ~ .. 
L-------
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For other North HiHs products, see 

Page 2056 - Precision AC and DC Power Sources 
Page 1046 - Modules 

Page 739 - Coils 
Page 2869 - Wideband Transformers 

NORTH HILLS ELECTRONICS, INC. 
GLEN COVE, L.t., N.Y. 11542 • PHONE (516) 671-5700 

See YELLOW SECTION for Local Offices, Phones eem /1969 



-*FRA3 WAVE ANALYZER - Frequency 
Coverage: 10Hz to 60kHz. Six Ban d
widths: :±:3, 6, 12, 25, 50 and 100 Hz. 
Sensitivity 30llV to 300V.f.s. Distortion, 
noise and hum: in the order of -100db. 
Recorder output. Internal BFO and Su
perposition Amplifier for Intermodulation 
Measurements. 

*SMG1 STEREO GENERATOR AND 
MODULATOR - Both Composite and RF 
Outputs (lOOM Hz)_ Exceptionally stable 
stereo signal in accordance with FCC 
standards_ SCA modulation with FM sub
carriers. 

*RC011 WIDE RANGE SINE-SQUARE 
WAVE GENERATOR - 10Hz to 1MHz in 
5 ranges. Metered Outputs: Sine wave; 
5011 and 600\1 (O.lmV to 1 Vrms-moni
tored) also direct at approx_ 10\1 (0 to 
5V) Square wave: 501l and 600\1 (O.lmV 
to IV peak to peak-monitored) 50ns rise 
time. 

IM5 MEGOHM METER - High resist
ance measurements with low or high 
voltages as desired. 5 to 1000 volts for 
up to 107 M\1. 50 to 1000 volts for up to 
108 M!!_ Includes specific provisions for 
measuring capacitor dielectrics. 

*TRB11 R-L-C COMPONENT COMPARA
TOR - Rapid and accurate comparisons 
of magn itude and phase angle for com
ponents and networks. Manual or auto
matic operation without balancing. Re
sistance: 10Q to 10 MQ; Capacitance: 20 
pF to 20 IlF; Inductance: 1mH to 10 H. 
Magnitude Deviation: :±:1.5% to 100% f.s. 
in four ranges. Phase Angle Deviation: 
:±:.015 to 0.6 radians f.s. Output for auto
matic limit senSing. Test Frequency. 
1kHz. Optional limit sensor, LMSI .. 

*CLT1 COMPONENT LINEARITY TEST 
EQUIPMENT - Fast, nondestructive RE
LIABILITY TEST METHOD for detecting 
latent defects in resistors, capacitors and 
other components_ May be used on lab
oratory basis or on-line for automatic 
check of up to 10 components per sec
ond. High sensitivity _ Interference free. 
Impedance range: O.OHl to 100MIl_ 10kHz 
Test signal. 

*CMB11 CAPACITANCE COMPARATOR 
- For manual or automatic check of ca
pacitance directly or against a standard. 
7 ranges from :±:1 to :±:1000pF f.s. Test 
frequency: 1MHz. Optional limit sensor, 
LMSI. 

*GB11 VECTOR IMPEDANCE METER -
Accurate measurements of magnitude and 
phase angle of capacitive or inductive 
impedances from 1 ohm to 1.1 megohm. 
Frequency range 25 Hz to 1 MHz. Option 
for doc polarization. Phase angle from 
o to :±:90o 

i4§.iiij,ffi. SECTION 2900 

*AFM2 AM/FM MODULATION METER 
Frequency range: 5MHz to 1002MHz. 

AM: 3% to 100% f.s. FM: :±:3kHz to 
:±:300kHz, High Sensitivity: 3 mV to 10V 
input at 50Q. Mod. Freq. Response: 10Hz 
to 200kHz. Automatic level control. L/ R 
separatIOn better than 46 db. Distortion 
less than 0.2%. 

AFM1 AM/FM MODULATION METER -
Freq_ range: 3MHz to 1000MHz_ AM: 3% 
to 100% f.s. FM: :±:3kHz to :±:300kHz. 
Accuracy: 3% f.s_ AF and IF outputs for 
monitoring. Distortion: less than 0.5%. 

. 
~ 

~1 
! 

MS27 FM/AM SIGNAL GENERATOR -
Wide Range: 0.3 to 240MHz in 5 ranges. 
0.5% accuracy with crystal calibration. 
Int. or ext. mod.: :±:75kHz FM and 
80% AM - Low distortion - :±:50kHz 
incrimental frequency for narrow band 
applications. Low incidental FM. 

KPH1 COMPONENT TEST JIG - Elec
trically operated, rapid action clamp for 
testing large numbers of components 
with T R B 11 and C M B 11 Comparators, 
IM5 Megohm meter, etc_ Automatically 
disconnects measu ri n g c i rc u it while 
changing components. 

Specifications subject to change without notice. Detailed literature and demonstrations available on request. 'Solid State Circuitry. 

THE LONDON COMPANY 811SHARONDRIVE. WESTLAKE,OHI044145 
In Canada: Bach-Simpson Ltd , Box 2484, London. Ontario 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1427 
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LogiMetrics Digital RF Signal Generators 
Model 910 -
100 kHz to 32 MHz, 
ddc to ±0.01 % Accuracy & Resolution 
in an Economical, Production-Oriented 
Design Retaining Full 4-<1igit calibration. 
$1475. 

Model 920 -
50 kHz to 80 MHz, 
ddc to ±O.OI%Accuracy& 
Resolution,3 Volts/50 n Output. 
$1950. 

Bands 

O.OS-O.i MHz 
0.1-0.3 MHz 
0.3-1.0 MHz 
1.0-3.2 MHz 
3.2-10 MHz 
10-32 MHz 
32-80 MHz 

Resolution 

100 Hz 
100 Hz 
100 Hz 

1 kHz 
I kHz 

10 kHz 
10 kHz 

Accuracy: The total uncertainty, worst-case, 
in the frequency determination is less than 
1.1 times the resolution figure quoted above. 

Model 930 -
50 kHz to 80 MHz 
ddc to ±0.01% Accuracy & Resolution. 
All 920 features, plus Stabilization & 
Programmable Frequency 
& Amplitude. 
$4200. 

Model 940 -
2 MHz to 230 MHz 
ddc to ±0.01 % Accuracy & Resolution. 
Stabilization and Programming Available 
as Standard Options. 
$2350. 

Bands 

2-6 MHz 
6-18 MHz 
18-54 MHz 
54-120 MHz 
120-230 MHz 

Resolution 

I kHz 
1 kHz 

10 kHz 
10 kHz 
10 kHz 

Accuracy: The total uncertainty, worst-case 
in the frequency determination is less than 
1.1 times the resolution figure quoted above. 

NOTES: 

1. Instabilities never affect accuracy, since 
they are immediately revealed by a change 
of frequency reading, and are therefore 
correctable by resetting. (This is not, of 
course, possible in conventional dial·cali
bra ted generators.) 

2. Carrier Harmonic~: <3'(:) of fundamental. 

1428 

Bands 

0.1-0.3 MHz 
0.3-1.0 MHz 
1.0-3.2 MHz 
3.2-10 MHz 
10-32 MHz 

Resolution 

100Hz 
100Hz 

1 kHz 
1 kHz 

10kHz 

Accuracy: The total uncertainty, worst-case, 
in the frequency determination is less than 
1.1 times the resolution figure quoted above. 

Stability: The maximum drift observed (see 
note 1) will not exceed: ±1 least-significant 
digit per hour, after a 5-minute warmup; ±t 
least-significant digit for a 10% change in line 
voltage; ±1 least-significant digit for a 10°C 
change in ambient temperature in the ambient 
range frOIl): 0° to SO°c. 

Stability: The maximum drift observed (see 
note 1) will not exceed: ±1 least-significant 
digit per hour, after a 5-minute warmup; 
±1 least-significant digit for a 10% change in 
line voltage; ±1 least-significant digit for a 
10°C change in ambient temperature in the 
ambient range from 0° to SO°c. 

Calibration: Direct reading, in correct units, 
with automatic decimal point positioning. 

Output Level of CW Signal adjustable from 
O.IIJV to 3.0V RMS, by precision attenuator, 
across 50 Q. 

Power Level: -127 to +23 dBm, CW or peak 
modulated. (0 dBm = 1 milliwatt into son). 

Attenuator: )4 steps, 10 dB/step, plus con
tinuously variable 18 dB calibrated vernier. 

Stability: The maximum drift observed (see 
note 1) will not exceed: ±1 least·significant 
digit per hour, after a S-minute warmup; 
±1 least-significant digit for a 10% change in 
line voltage; ±l leasHignificant digit for a 
10°C change in ambient temperature in the 
ambient range from 0° to 50°C. 

Calibration: Direct reading in correct units, 
with automatic decimal point positioning. 

Output Level of CW signal adjustable from 
0.1 f.1Vto 1.0 V RMS, by precision attenuator, 
across SOn. 

Power Level: -127 to +13 dBm, CWor peak 
modulated (0 dBm = I milliwatt into SO 11). 

Attenuator: 13 steps, 10 dB/step, plus con· 
tinuously variable 18 dB calibrated vernier. 

IncidentaIFM:<IOOHz+ 10ppm@lkHz, 
30% AM. Spurious AM: Hum and Noise 
at least 65 dB below carrier, down to 
thermal noise threshold of 50 [2. 

RFI and Leakage permit receiver sen
sitivity measurements down to 0.1 11 V. 

3. Frequency Printout is a standard option 
on the 910. 920. and 940. 

Calibration: Direct reading, in correct units, 
with al.!tomatic decimal point positioning. 

Output Level of CW signal adjustable from 
100 J.1 V to 1.0 V, by calibrated attenuator. 

Power Level: -67 to +13 dBrn, CWorpeak 
modulated. (0 dBm = 1 milliwatt into SO 11). 

Attenuator: 7 steps, 10 dB/step, plus con
tinuously adjustable 18 dB calibrated vernier. 

Monitor: 3%" meter, 0-0.3/0-IY. -15 to 
+3 dB. 

Levelling: ±1 dB across range. 

Accuracy: Monitor plus A ttenuator uncer
tainty (worst-case), ±1.5 dB. 

VSWR: Maximum of 1.15, terminated in sorl. 

Monitor: "3%" meter, 0-1/0-3V. -IS to 
+3 dB. 

Levelling: ±l dB across range. 

Accuracy: Monitor plus Attenuator uncer
tainty (worst-case), il.O dB. 

VSWR: Maximum of 1.1 tenninated in 50n. 

AMPLITUDE MODULATION 
Internal: at400and 1000 Hz (nominal, ±S%), 
0-100% at lY RMS output and lower. 

External: 20 Hz-20 kHz, 'when carrier per
mits; full 20 kHz range above 500 kHz. 
0-100% at lYRMS output and lower. 

Envelope Linearity: < 1% distortion up to 
30% AM; <3% at 70% AM. 

Monitor: 3%" meter, scaled 0-100%. 

FREQUENCY BANDS, 
ACCURACY, 
STABILITY, & 
CALIBRATION. 

OUTPUT LEVEL 
& ACCURACY. 

MODULATION, 
DISTORTION, ETC. 

SAME AS 
FOR 920 
ABOVE 

Monitor: 3Vz" meter, O-0.3/0-lV, -15 to 
+3 dB. 

Levelling: ±l dB across range. 

Accuracy: Monitor plus A ttenuator uncer
tainty (worst-case), ±1 dB. 

VSWR: Max. of 1.1 terminated in 50 n. 
AMPLITUDE MODULATION 
Internal: at 400 and 1000 Hz (nominal, ±5%), 
continuously variable 0-100%. 
External: 20 Hz-20 kHz. 
Envelope Linearity: < 1% distortion up to 
30% AM. < 3% at 70% AM. 
Monitor: 3Y2" meter, scaled 0-100%. 

FREQUENCY SHIFT CAPABILITY 
Range of Control: 0.8% min. at high end of 
any band;O.02%min. at low end of any band. 

On 930: Frequency and Attenuation 
Printout (standard). 
BCD, 8-4~2~ 1, single-rail, positive-true logic. 
ZERO: O.S ±O.SY, up to lOrnA sink. 
ONE = 4.8 ±O.SY. from 150011. 

4. Line Voltage: 105-125 or 210-2S0VAC 
RMS. 
Line Frequency: 50-400 Hz. 

See YELLOW SECTION for Local Offices, Phones 

AMPLITUDE MODULATION 
Internal: at 400 and 1000Hz (nominal, ±5%), 
continuously variable 0-100%. 

Envelope Linearity: < 1% distortion up to 
30% AM. < 3% at 70% AM. 

Monitor: 3Y2" meter, scaled: 0-100%. 

FREQUENCY SHIFT CAPABILITY 
Range of Control: 0.8% min, at high end of 
band; ,0.02% min. at low end of any band. 

SIGNAL ANOMALIES (see note 2). 

PRINTOUT (Optional - see note 3). 

POWER INPUT (see note 4). 

PHYSICALCHARACTERISTlCS(see noteS; 
cabinet optional). I 

FREQUENCY SHIFT CAPABILITY 
Range of Control: 0.8% min.a! high end of 
any band; .02% min. at low end of any band. 
SIGNAL ANOMALIES (see note 2). 
PRINTOUT (Optional - see note 3). 
POWER INPUT (see note 4). 
PHYSICALCHARACTERISTlCS(see noteS). 

ATTENUATOR: 1200 steps, 0.1 dB per step, 
plus continuously adjustable 18 dB calibrated 
vernier. Attenuator manually operable or 
programmable. 

PROGRAMMABILITY 
Frequency: by 8-4-2-LBCD~coded, positive
true-logic, single~rail inputs, from any exter~ 
nal source in which ZERO = O.S ±0.5V, and 
ONE = 3.S to 20 Volts. Operates on any 
band, up to 1000 consecutive display values. 

Amplitude: by BCD-coded inputs, as for 
frequency, over a 119.9 dB range, in 0.1 dB 
steps. 

SIGNAL ANOMALIES (see note 2). 

PRlNTOUT (see note 3). 

POWER INPUT (see note 4). 

PHYSICALCHARACTERlSTlCS(see note 5). 

Power Requirement: 30 Watts nominal at 
>0.8 p.f. at IISV. (SOW for Model 930.) 

5. Dimensions (Rack panel): 7" High x 
19/1 Wide x 181' Deep. (Cabinet): 7%11 
High x 19%" Wide x 18" Deep. (Cabinet 
optional on Model 910.) 
Weight: Net, 40 pounds maximum. Ship
ping, 65 pounds maximum. 

eern /1969 
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LogiMetrics Digital RF Signal Generators 

Featuring ddc -

Direct Digital Calibration. 

The frequency you read 

is the frequency you get -

to four significant digits! 

No drift, aging, or 

interpolation errors- ever! 

These RF signal generators attain higher accuracy and resolution - two orders 
of magnitude higher - than the best conventional designs. In effect, each of 
these unique new generators provides the functional resources of two instru
ments in one: an ultra-stable, ultra·high resolution RF signal generator having 
high power output, low harmonic distortion, and excellent modulation linear
ity, and a high-speed digital frequency counter capable of direct high-frequency 
measurement over the required range. Ordinarily, such a combination would 
cost at least twi:.:e as much as a conventional (±1 % calibrated) generator. How
ever, the Series 900 designs are based on new and exclusive circuit concepts 
(patents applied for) that permit great Simplification of the digital counter, 
thus reducing the price of the digitally calibrated instruments to little more 
than that of any high·quality RF source. 

In LogiMetrics Series 900 Signal Generators, the dial is eliminated. It is re
placed by "direct digital calibration" - ddc™- which displays the results of 
measuring the frequency by directly counting each cycle of the generated sig
nal. This measurement is made (at all frequencies) with respect to a highly 
stable reference - a crystal "clock", of far greater accuracy and stability than 
is required for four-digit calibration. 

SYSTEM-COMPATIBLE ACCESSORY MODULES 

Typical Accessory Module, Model 330 
Digital FrequencyStabilizer/Programmer, 
measures 3%"h x 19"w x IS"d. Models 
310 and 360 are same size. 

MODEL 310 FREQUENCY-PROGRAM
MING MODULE. Accepts BCD-coded 
digital words, and controls the frequency 
of any Series 900 instrument equipped 
for digital printout, so as to program its 
frequency in accordance with the coded 
instruction. 

MODEL 330 FREQUENCY-4>TABILlZ
ING MODULE. Compares BCD-coded 
printer output of generator to a frequency 
"word" selected by the six digital dials 
on its front panel. Differences are used to 
make proportional, bidirectional fre-

DESIGN HIGHLIGHTS 
PROGRAMMABILITY-Standard in Model 930. 
Digital control of both amplitude and frequency may 
be added in other models by use of accessories 
described below. 

STABILIZATION - By feedback to frequency-shift 
(varactor-trimming) input; add accessory module 
Model 330, described below. 

PRINTER OUTPUT - BCD-coded, compatible with 
most digital strip printers and other data-link/recording/ 
processing equipments. Standard in Model 930, 
optional in others. 

HIGH LEVELLING ACCURACY ~ Markedly better 
than conventional designs. Higher Attenuator/Monitor 
accuracy, too. 

VERY LOW VSWR, DISTORTION, SPURIOUS. 

COMPACT, COOL, LIGHTWEIGHT - All-solid-state, 
plus Ie logic ... completely modern design. 

COMPLETE SYSTEM COMPATIBILITY - see below, 
and page 4, for details. 

quency adjustments, within the signal 
generator. Also functions as a manual or 
automated digital programmer similar to 
Model 310, but with an additional sig
nificant digit. 

MODEL 360 AMPLITUDE PROGRAM
MING MODULE. Accepts the output of 
any Series 900 instrument or comparable 
RF source, and attenuates it by an amount 
determined by a digitally coded word fed 
to it as an instruction. Attenuation is thus 
programmable over a 119.9 dB range, 
manually or automatically. Two modes: 
direct-reading in dB; direct-reading in 
dBm. 

LogiMetrics division of Slant / Fin Corporation 
100 Forest Drive. Greenvale, New York, 11548- (516) 484-2600 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1429 
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Larl:h-Bdret 
PROGRAMMABLE DC VOLTAGE 

Standard Model 102 

with 

HIGH ABSOLUTE ACCURACY 

SIX DIGIT RESOLUTION 

HIGH SPEED PROGRAMMING 

SWITCHES OPERATE AT 5K OHMS 
No Switch Cleaning Required 

Output Voltage 

10 volt range: 10 microvolts to 9.99999 volts 
10 microvolt steps 

100 volt range: 100 microvolts to 99.9999 volts 
100 microvolt steps 

Output Current 

in 

in 

o to 50 ma for any setting on 10 or 100 volt range 

Absolute Accuracy 
10 volt range: ±(0.003% of setting + 100 microvolts) 

100 volt range: ±(O.005% of setting +1 millivolt) 
From 20° to 30°C and for a ±10% line voltage variation 

Stability 7 days 
10 volt range: ±(0.001 % of setting +30 microvolts) 

100 volt range: ±(O.0013% of setting +300 microvolts) 

Noise 
10 volt range: less than 25 microvolts rms 

100 volt range: less than 250 microvolts rms 

ACCESSORIES 
Remote Digital Readout 

Operates with main unit in local or remote program mode. 

Remote Programmer 
Voltages or Frequencies may be preset on eight rows of 

manual switches. Any preset program may be selected by a 
front panel push button or a single contact closure. Remote 
programmers may be cascaded. 

Programmable Attenuator 
o to 99 db in 1 db steps; DC to 60 MHz; may be controlled 

by front panel decade switch, remote BCD program or remote 
programmer accessory. 

Harmonic Generator 
Generates a comb of frequencies to 100 MHz precisely 

derived from the synthesizer. 

100:1 Precision Divider 
Provides a 0.1 volt range on Model 102 DC standard. 

IRIG Programmers for Telemetry and FM Tape Systems 
These devices generate BCD signals which program Model 

201 Synthesizer to frequencies covering all telemetry channels 
(both constant bandwidth and proportional bandwidth). Other 
programmers set FM tape system center frequencies and 
20 frequencies across the band in accord with IRIG standards. 

PROGRAMMABLE SYNTHESIZERS 
DC VOLTAGE STANDARDS 

60MHz, 2MHz, 100KHz and 1 KHz 

PROGRAMMABLE SYNTHESIZERS 

with 

SIGNAL GENERATOR VERSATILITY 

PROGRAMMABLE PHASE 

SWEEP CAPABILITY 

MANY USEFUL ACCESSORIES 

Model 201 with Programmer and Readout. 

SPECIFICATIONS 

Model 301 201 202 
100 KHz 2 MHz 60 MHz 

Frequency Stability 3 x 10-5 / week 1 x 10-7 / day 
(2 x 10-'/ day optional) 

Digital Decades 4 8 8 

Resolution 0.1 Hz 0.001 Hz 0.001 Hz (with vernier) 

Modulation AM none 0-100% 0-100% 

Deviation FM 100 KHz 2 MHz 10 MHz (external only) 
.-

Sweep Range 100 KHz 2 MHz 12 MHz 

Output level +21 dbm +13 dbm +13 dbm 

Attenuator continuous 0-100 db 0- 60 db 

Spurious Output -60 db -70 db - 80 db (nonharmonic) 

Signal to Phase Noise 60 db 70 db 70 db 

Rack Panel Height 3W' 31/2" 5%" (V2 rack) 

Price $2150.00 $3800.00 $6900.00 

Model 303 features DIGITALLY PROGRAMMABLE PHASE 
in 1° steps (0.1° accuracy). Frequency range 0 to 1KHz. 

Larl:h-Bdret [5@]rr~ (] 
105 Cedar Lane, Englewood, N. J. 07631- 201·569·8282 - TWX: 710·991·9718 
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MODEL V ALL-ELECTRONIC D.C. HYSTERESIGRAPH 

B AXIS CONTROLS 

Integrating Fluxmeter-search coil employed in a Miller Integrator 
Circuit 

Accuracy-o.05% or better 

Stability-3% of display at ±100 Maxwell turns for one minute or 
better allows practical measurements as low as 10 Maxwell turns 

Sensitivity-Scaled by operator. Displays of 10 Maxwell Turns per 
inch readily obtainable 

The Nanovolt integrator is also sold as a separate unit 

Input Impedance-essentially infinite 

Output -5 to + 5 volts at 5 ma 

REMANENCE TEST SET 
Operator positions piece part in solenoid, presses button, activating 
programmed power supply, and withdraws piecepart at end of pro
gram signal and reads remanence flux on digital display. 

Magnetizing force up to 1000 Oersteds with flux sensitivities to 
15 Maxwells. 
Special as well as stock fixtures available. 

Special magnetic system designed to your requirements. 

by Lowell Electronics Corporation 

The Model V Electronic DC Hysteresigraph replaces several 
laboratory pieces of equipment used in the point by point 
method of generating hysteresis curves. Traditionally the H 
axis is obtained by employing batteries, ammeter, rheostat, 
ballistic galvanometer and a reversing switch. 

The operator is faced with the compound problem of moni
toring power supply drift and balancing a ballistic galvanom
eter while reading flux and current. 

The Model V DC Hysteresigraph does all this automatically by 
plotting a continuous B-H curve. 

Operator time is decreased to approximately 20 seconds per 
curve and an infinite number of points plotted. No important 
data is overlooked or missed. Both major and minor loops 
may be programmed at will. 

Driving samples to zero flux is insured by automatic recycle 
control so that initial permeability curves may be plotted. 

The Hysteresigraph automatically does the following: 
• Draws the positive half of the loop. 
• Reverses the field when the preselected value of mag

netization is reached. 
• Draws the negative half of the loop and reverses direc

tion of the field again when the desired value is reached. 
• Initiates another reversal of field and completes the 

positive half of the loop. 
• Lifts the pen from the recorder and turns off the current 

source. 

Other programs are possible by manipulating front panel 
controls. 

H AXIS CONTROLS 

Power Supply-Programmed -10 to +10 Amps, current regulated, 
1 KW max, short circuit proof. 

CONTROLS 
Max current-Adjusts power supply output from 2 ma to 10 amps 
Full scale amps-Meter scale selector 
Magnetize rate control-Adjustable from 0 to 1 amp per second 
Recorder Sensitivity-K factor control sets recorder to display 0 to 

10' oersteds per division. Continuously variable with .1% cali
brated multipliers 

Forward-Reverse-Permits initial magnetization in positive or nega
tive mode changes sweep direction without changing polarity 

Size-Instrument is 30" high x 60" wide x 30" deep in a steel frame 
desk. A handy storage drawer is supplied. The top is walnut grain 
formica 

Recorder x-y type 11" x 17" display 

MAGNETICS TEST FIXTURES 
Typical one shown below-ask for information. 

LOWELL ELECTRONICS CORP. 
9100 TERMINAL AVENUE 

eemj1969 

SKOKIE, ILLINOIS 60076 
312/965·6500 MODIFIED EPSTEIN FRAME 

Sample size-2 cm wide x 13 cm long x .03 cm 
K-Factor-5.024 

See YELLOW SECTION for Local Offices, Phones 1431 
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DESCRIPTION 

AM SIG. GEN. 
(6625-900-1016) 
Model 144H/4 

FM/AM SIG. GEN. 
Model 2002AS 

FM/AM SIG. GEN. 
(6625-913-7223) 
Model 995B 

MOBILE RADIO FM 
SIG. GEN. . 
Model 1064B/6 

FM SIG. GEN. 
(6625-929-4277) 
Model 1066B/1 

FM SIG. GEN. 
(662S-937-2801) 
Model 1066B/6 

AM SIG. GEN. 
(662S-812-9863) 
Model 80lD/1 

UHF FM SIG. GEN. 
Model 1060/3 

SOLID STATE 
PRECISION FM 
SIGNAL GENERATOR 
Model 2006 

SOLID STATE SIG. 
SOURCE 
Model 6055 

1432 

FREQUENCY 

10KHz to 72 MHz 

10KHz to 72 MHz 

200 KHz to 220 MHz 

30 MHz to 50 MHz 
118 MHz to 185 MHz 
450 MHz to 470 MHz 

. 10MHz to 470 MHz 

10MHz to 470 MHz 

10M Hz to 470 MHz 

470 MHz to 960 MHz 

4MHz to 1000MHz 

850MHz to 21S0MHz 

FEATURES 

0.2!-,v to 2v ±0.5 db, son. Also max. direct output 2.75v1.xtal check, 400KHz and 
2MHz. Stability 0.002%/10 min. internal AM to 80'1b at 400Hz and 1KHz. 
Also external AM. 

O.l!-,v to Iv ±1 db, fully solid state, AM variable to 100%, FM deviation ±lKHz to 
±50KHz max. dependent upon range. Incremental frequency controls with 
discrimination of 0.025% of carrier frequency and direct readout in KHz. Xtal 
calibrator 1MHz, 100KHz, 10KHz. Drift less than 30 ppm/IS minutes after 
warm-up. External frequency shift permits phase mod. or phase locking. 

O.l!-,v to 100mv. Calibrated, ll.F. Step attenuator, Crystal standardized; extremely 
stable. Deviation ±6ooKHz on top bands. Has simultaneous FM & AM. Special 
high sensitivity external FM mOd. position with frequency/phase response 
suitable for stereo modulation. Also available for narrow band working FM 
spurious less than 25Hz. Model 995B/5. 

O.025JLv to 10,00D!-<v (lOO,OOD!-<v uncalibrated). Extremely stable; quick warm up. 
Direct reading FM to 15KHz deviation & Incremental Carrier Shifts to ±2SKHz 
on all bands. Portable. IF plug-in xtals 290KHz to 16MHz. 

O.l!-,v to 100mv. son, FM at 1KHz and SKHz internal, deviation to ±lOOKHz, 
ll.F to ±looKHz, both meter monitored. Stability .002S% 10 min. Rack mounted 
available. 

O.l!-,v to 100mv into son. FM modulation at 1KHz and SKHz internal or 30Hz to 
100KHz external. Deviations to 100KHZ, 10MHz to SO MHz, ±4ooKHz, SOMHz to 
270M Hz and ±300KHz. 270MHz to 470MHz. Modulation distortion S% over 
telemetering band 21SMHz to 26SMHz, AM or FM less than S% at max. 
deviation. Crystal calibrator gives check points at 1M Hz and 10M Hz. 

O.l!-,v to lv, son. VSWR less than 1.2. Frequency accuracy 0.2%; xtal check. 
AM 0 to 90%, external pulse mod. SOHz to 50KHz. Contactless range turret 
and ALC. 

O.05!-,v to 223mv (minimum) into 500. Stability ± x 10-' per 10 minutes. 
FM at 1KHz internal, 30Hz to 100KHz external; deviations to ±300KHz 
monitored. AM or FM, less than 2% at max. deviation. AM preset 30% at 1KHz. 
Tests UHF systElms both wide and narrow band. 

Solid state precision FM unit accepts any 4 of 5 oscillators with bands 4 to 
10M Hz; 10 to 90MHz; 88 to 220M Hz, 215 to 500MHz and 440 to 1000MHz. 
Stability IS ppm +1.5KHz per 15 minutes. Xtal calibrator, 10M Hz, 1MHz, 100KHz. 
Output O.l!-,v to 100mv into 500. FM ±lOOKHz to ±300KHz max. dependent on 
frequency. Mod. frequenCies 20Hz to 125KHz from internal tunable oscillator 
or external source. 

Digital readout continuously tunable solid state microwave source. Scale 
accuracy 1%, residual FM 1ppm, harmonics 2S db down, output 30mW into 
son max. AM (square wave) 900Hz to 1.lKHz. FM model to special order. 

III CEDAR LANE 0 ENGLEWOOD. NEW JERSEY 07631 

TELEPHONE: (201) 567-0607 
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DESCRIPTION 

FM DEVIATION METER 
(662S-06O-3320) 
Model 791D 

FM DEVIATIONI 
AM MODULATION METER 
Model 2300 

UNIVERSAL BRIDGE 
Model 1313A 

PORTABLE UNIVERSAL 
BRIDGE 
Model 2700 

Q METER 
Model 1245A 

POWER OSCILLATOR 
Model 1246 

POWER OSCILLATOR 
Model 1247 

EDDYSTONE 
Model 850/4 

EDDYSTONE 
Model 990R 

EDDYSTONE 
Model 990S 

VIDEO SWEEP GEN. 
Model 1099 

SINE' PULSE AND 
BAR GENERATOR 
Model 290S/5 

LUMINANCEjCHROMINANCE 
GAIN & DELAY TEST SET 
Model TF2904/1 

TV SIDEBAND ANALYZER 
Model TF2360 

BLANKING AND 
SYNC MIXER 
Model TF2908 

eem/1969 

FREQUENCY 

4MHz to 1024MHz 

4M Hz to 1000M Hz 

i@.iiij'WD SECTION 2900 

FEATURES 

Deviation ranges, ±5, ±25, ±75 and ±12SKHz full scale. Accuracy 3%. 
Crystal standardized. Local oscillator can be xtal controlled for measuring 
deviations down to 10Hz. 

Wide range, mod. freq. up to 150KHz; deviation ranges ±5, ±15, ±SO, 
±lS0, ±SOOKHz. Local oscillator can be xtal locked, external oscillator can 
be used. De-emphasis SOl-'sec. 7Sl-'sec. switch selected. AM modulation two 
ranges 30% and 100% mod. freqs. 30Hz to lSKHz. 

BRIDGES AND Q METERS 

1KHz and 10KHz 
20Hz to 20KHz 
External 

1KHz internal 
20Hz to 20KHz 
External 

1KHz to 300M Hz 

40KHz to 50MHz 

20MHz to 300MHz 

O.ll-'h to 110h, O.lpf to 100...f, 0.003Q to 110MQ. Accuracy 0.1%. Built-in osc. and 
det. Direct reading; simplest possible operation. Uses adapter TM6113 for 
biasing inductors to 200ma. ~ 

0.21-'h to 110h, O.Spf to 11001-'f, O.OW to 11MQ. Accuracy 1%. Transistorized, 
simple. Measures incremental L, electrolytics & non-linear resistance using 
external bias supplies. 

Q ranges S to 1000, ,6Q 25-0-25. Accuracy 5% to 100MHz, 20% to 300M Hz. 
Calibrated capacitor 7.5 to SOOpf, ,6C ranges ±1 and ±5pf. Extremely stable 
and easy to operate. Uses separate oscillators-see below. Dielectric and 
Series Loss Test Jigs available. Also HF &. LF inductors. 

For driving 1245A Q Meter, or 4v across 50Q for genera I lab use. 

For driving 124SA Q Meter, or 4v across 50Q for general lab use. 

RECEIVERS FM/ AM/CW /SSB 

10KHz to 600KHz 

27MHz to 240MHz 

230M Hz to 870M Hz 

11 tube superheterodyne with top performance throughout VLF and LF bands. 
Three selectivities, 100Hz to 6KHz; 75 db image rejection. Has facility for 
eight xtal controlled spot frequencies. 

All solid state four range single conversion receiver for AM/FM. Two band
widths of 30KHz and 125KHz. Local osciliator may be xtal locked to any of 
8 internal customer selected crystals. 

Transistorized two range single conversion receiver for AMI FM. Bandwidth 
variable 6MHz an 1MHz. FM discriminator deviation to 250KHz. 

TELEVISION TEST EQUIPMENT 

100KHz to 20M Hz 

100KHz to 20MHz 
30MHz to 90MHz 
170M Hz to 230MHz 
470MHz to 960MHz 

3v max. level stabilized, 7SQ. Measurement accuracy 0.01 db. Includes 1MHz 
and SMHz xtal markers. Tests color video tape recorders and video amplifiers. 
Accessory: 100 db step attenuator Model 1073A. 

Sine' pulse and bar generator for 52S line systems includes monochrome 
pulse and bar T/2, T and 2T. Also lOT and 20T with color burst, color sine' 
pulse and bar and sub-carrier added to staircase or sawtooth. External sub
carrier may be used. 

Measures gain and delay inequality with gain discrimination 0.5 db, delay 
discrimination 2 nanoseconds, visible display of misalignment with scope. 

Provides a symmetrical or asymmetrical swept video signal for testing video 
amplifiers or transmitters using 62S, 525 or 405 line systems, positive or 
negative modulation. 

Reshapes blanking and sync pulses and mixes with video waveform (sine' 
pulse and bar, sweep, sawtooth, etc.). Permits sweep measurement with 
clamps or dc restoring circuits in normal operation. Output flat 0.2 db to 
10M Hz, 0.3 db to 20MHz. 

See YELLOW SECTION for Local Offices, Phones 1433 
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NOISE LOADING TEST SET 
TRANSISTORIZED 
(6625-670-0146) 
(AN/GSM 161) 
Model 2090A 

TWELVE CHANNEL 
NOISE GENERATOR 
(6625-948-4724) 
Model TM7816 

SSB SPECTRUM 
ANALYZER 
Model 1094A/3 

TWO-TONE SIGNAL 
SOURCE 
Model 2005 

SELECTIVE VOLTMETER 
Model 2330 
(6625-168-0955) 

SOLID STATE 
DISTORTION FACTOR 
METER 
Model 2331 

FREQUENCY METER 
Model 6050/3 

FREQUENCY METER 
Model 6049/1 

FREQUENCY METER 
Model 6051 

PRECISION ROTARY VANE 
ATTENUATOR 
Model 6052/3 

EDUCATION ANTENNA TEST 
BENCH 
MODEL 6452A 

1434 

FREQUENCY 

12KHz to 12.388MHz 
(i.e. up to 2700 
channels) 

300Hz to 3400Hz 

100Hz to 30 MHz 

20Hz to 20K Hz 

20Hz to 50KHz 

20Hz to 20KHz 
Fundamental 
20Hz to 100KHz 
Max. Bandwidth 

FEATURES 

Solid state unit has built-in standardizing noise source in receiver for gain 
setting, out-of-band testing, etc. Includes noise generator, receiver and a 
choice of many different filters. NPR measurements can be made up to 75 db. 

Generates twelve non-related channels of Gaussian noise from twelve separate 
solid state sources. Output: each channel 1mW in 600n balanced, 300Hz to 
3400Hz. Attenuation to -32 dbm in 2 db steps. Spurious noise in OFF channel 
(all other channels ON) is less than 10 dba (-75 dbm FIA weighted). 

60 db dynamic range, 2 db accuracy. 3 db selectivity at 6, 30 or 150Hz. 
Spectrum width variable 100 to 30,000Hz. If supplied without LF Adapter 
TM6448, range is 3 to 30M Hz. 

Two continuously variable solid state oscillators 0.1% harmonic distortion, 
intermodulation -80 db, hum -80 db, monitored III db attenuator with 
balanced and unbalanced ouiputs. Recommended for SMPTE and CCIF two
tone testing. 

3 db bandwidth 6Hz; rejection ratio 65 db at 40Hz off tune. Sensitivity 30llY 
to 300 volts full scale. BFO output tracked in frequency and flat to 0.1 db. 
Includes RF detector for AM demodulation. 

All transistorized unit measures distortion factor 0.05% to 100% in seven 
ranges from 0.1% to 100% f.s.d. Noise measurement to 100% in similar 
ranges. Switch bandwidth 100KHz or 20KHz with filters to give HF cut above 
20KHz, LF cut below 400Hz and CCIF weighting characteristics. Voltage 
measurement 20Hz to 100KHz in ten ranges between 1mv and 30v f.s.d. 

MICROWAVE TEST GEAR 

IGHz to 2GHz 

2.6GHz to 8.2GHz 

8.2GHz to 12.4GHz 

8.2GHz to 12.4GHz 

9 GHz 

Accuracy ±0.2% with 10MHz calibration increments: VSWR 1.5.1; sensitivity 
better than 4mv full scale; resonant dip 2.5 to 3.5 db. 

Precision meter with ±O.l % accuracy; 5MHz increments to 5GHz, 10MHz 
increments to 8.2GHz. VSWR 1.5 for coax; 1.1 for waveguide attachments. 
Resonant dip 0.5 db coax.; 1 db waveguide. 

Precision meter has accuracy ±2% and 10MHz frequency increments. 
Resonant dip generally greater than 1 db using re-entrant cavity. Scans 
complete X-band with four turns of control knob. 

High accuracy unit with reduced overall length improveq drive and clear 
readout. VSWR 1.15; insertion loss, 0.75 db max.; phase shift 2' max.; 
attenuation to -60 db. Accuracy 1% to -40db, 2% to -50 db, 3% to -60 db. 

Unique test bench is ideal for advanced electronic stUdents in studying 
microwave antenna properties. Plots polar diagrams. Includes dish, shunt slot 
linear arrays, fixed and radial horns, microwave experiments book. Write for 
further details. 

111 CEDAR LANE 0 ENGLEWOOD. NEW JERSEY 07631 

T£LEPHONE: (201' 5'37-0607 
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MAGNETIC MEASUREMENTS - ELECTRONIC INTEG.RATORS 

HYSTERESISGRAP~' 
Automatically plots curves of . 

hard and soft magnetic materials 

INTEGRATING FLUXMETER MF-2 

Fast, accurate, easy. Hysteresis loops of hard or 
soft materials plotted in minutes instead of 
hours as by ballistic galvanometer method. Easy 
evaluations of flux. Evaluates field uniformity as 
a true differential gaussmeter. Unit is all elec
tronic. 
Complete scales from 1 to 99.99 X 10' KMT. Out
put at full scale is ± 1 volt, 1 % accuracy. 

Integrating Fluxmeter MF-2. Elec
tronic Integrator MI-2 - same, ex
cept for panel markings_ 

INTEGRATING FLUXMETER MF-1 

A high-speed instrument similar to the MF-2 but 
with less range, 10' to 99.99 x 1()4 KMT. All 
solid state, line and/or battery operated. Output 
± 1 volt. Accuracy 1 %. 

The Magnemetric Permeameter with lab
oratory accuracy and flexibility is so easy 
to operate that anyone can use it! The 
Hysteresisgraph accommodates to the 
sample and to the operator's choice of 
recording scales; it doesn't dictate them! 
It is designed to test a broad range of 
magnetic materials and sample sizes sim
ply, efficiently and accurately. 

CONDENSED SPECIFICATIONS 

B-SENSOR: Solid state electronic integrating 
fluxmeter 

Range - 105 to 10' Maxwell turns 10 MT in· 
crements 
Accuracy - 1 % of full scale or better 

H-SENSOR: Solid state Hall effect Gaussmeter 
Range - 10·30,000 Gauss in seven rariges 
Accuracy - ',4 % + Hall linearity and calibra
tion error 

RECORDER: 8'1. x 11 paper size 

CONTROL: Paper scale selector, scaling adjust
ment, built·in calibrator, metered drive control 
and hysteresis curve center finding adjust
ments. 

INTEGRATOR MI-2 

For the physical or biophysical laboratory. Solves 
scaling problems by accommodating inputs from 
10 microvolt seconds to 100 volt seconds. Full 
range .5 to 5000 microvolts of offset adjustment. 
Very high stability and 1 % guaranteed accuracy. 

INTEGRATOR MI-1 

For applications requiring lower sensitivity and 
higher frequency limit than afforded by MI-2. 
Range from 10 3 to 10 volt seconds. Frequency 
limit 105 Hz. Made to the same high standard 
as the MI-2, 1 % accuracy and high stability. 

Integrating Fluxmeter MF-1_ Elec
tronic Integrator MI-l, Same, ex
cept for panel markings_ 

INTEGRATING FLUXMETER 
and HALL EFFECT GAUSSMETER 

HALL GAUSSMETER MG-l 

10-30,000 Gauss in 7 ranges 
1/3 scale ratio 
Accuracy ',4 % + Hall probe error. 

Combines an MF-1 Fluxmeter with a MG-!. Hall 
Gaussmeter. This is the essential cluster for 
·most magnetic measurements including hystere· 
. sis curve tracing. Outputs are simultaneously 
available, panel meter is shared. 

Full scale output ± 1 volt - also displayed on 
5" mirror scale instrument. 

Order suitable Hall Probe - HP-l 
Transverse, HP-2 Axial. 

All Magnemetric Integrating and Hall Effect instruments operate from 115 V line or self-container batteries_ All have low 
impedance 1 volt full-scale output allowing for ample loading. 

MAGNEMETRICS . specializes in instrumenta
tion for magnetic measurement. For more de
tail on the Hysteresisgraph or on integrating 
of Hall effect fluxmeters,and related devices, 
write or call MAGNEMETRICS_ 

Afffillllllllr'" 
MAGNEMETFIICS 

"'<I"'f~ 11111111 Ull' 
A OIVISION.OF 

t2S/Q'~ O"lnc. 
WORCESTER, MASS. 01606 
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-f'MASTECH, INC. Semiconductor Test Equipment 
TRANSISTOR AND DIODE TEST SYSTEMS 
MASTECH manufactures semiconductor test systems for u!>e in incoming test, quality control 
and manufacturing lines. . 
Our 'high speed automatic go no·go type ~ystems such as the Model 2600 are designed for 
use with mechanical loaders and segregators on transistor and diode production lines, including 
pellet check areas. Model 2600 employs a digital switch programmer, but other type pro
grammers such as punched card readers and core memory devices can be used. All of the 
contact closures necessary for operation of the 'handling equipment a'rc provided in the system, 
including the contacts for automatic bin selection. Type classification and priority selection is 
accomplished by insertion of pins into a diode pin matrix board. 

Model 2600 
Price $12,500 (12 Test) 

Model 2610 
Price $9,500 (6 Test) 

Similar systems such as the Model 2610 which feature a direct digital readout mode of opera
tion have been designed for incoming test and quality control areas. These systems have the 
same programming means and high speed go no-go capabilities as the Model 2600 but in 
addition can be cycled on command to the go no-go balance point. At this point a direct 
digital display of the transistor or diode characteristic is presented. 
All of these systems can be supplied with six, twelve or twenty-four test capability. Tests can 
be made in any desired combiilation or sequence and include hFE, breakdown or peak inverse 
voltage, sustaining voltage, 'leakage current, saturation or forward voltage drop and small 
signal beta. Other special sets designed to test PNPN devices, SCR's, and UJT transistors 
are available. 

POWER SUPPLIES 

Model 2650 

Model120lC 

Rectifier and diode aging and life testing requires power sources that deliver high 
forward currents and peak reverse voltages. The Model 1201 and Model 1401 
Power Simulators provide this'power efficiently and economically. 

The Model 2650 series power supplies contain three identical precision regulated, 
power packs, two of which are connected to the output terminals. The third is 
used as a spare which can be switched in place of either of the other two. One 
power pack is connected to supply positive voltage to the loads and the other 
negati've. There are, fifteen separate outputs from both the positive and negative 
power packs, each of which is fused, The fuses are mounted on the front panel 
along with an indicator lamp which lights when the fuse is blown. 

Model Output Voltage & Current 

1201 0-750 Volts, peak, 0-100 Amps 
1201A 0-200 Volts, peak, 0·100 Amps 
1201C 0-1500 Volts, peak, 0·100 Amps 
1201D 0-1000 Vol ts, peak, 0-100 Amps 
1401A 0-200 Volts, peak, 0-200 Amps 

Model 1602A&B 
Price $900 each 

Price 

$ 975.00 
750.00 

1,400.00 
1,125.00 
1,150.00 

-
Model DC Output Voltage & Current Price 

2650 24 Volts, 3 Amps $1,050 
2651 6 Volls, 9 Amps 1,190 
2652 60 Volts, 3 Amps 1,800 
2653 24 Volts, 9 Amps 1,650 
2654 6 Volts, 3 Amps 1,000 

Model 1602, Digital Programmed Power Supply, is used in our transi~tor test 
systems, It feature~ fa~t re~ponse, remote programming in BCD code, gated out
pul, built-in programming resistors, and excellent load and line regulation. 

Mastech Current Integrators are instruments which measure the" product of time and current delivered by an energy 
source. They are useful wherever it is desirable to measure the quantity of electricity passed in an electrically el)er
gized circuit. The quantity can be measured in ampere-hours, ampere-minutes, or directly in coulombs, depending 
on the current and time involved. Models 2707 and 2708 measure ampere-minutes and ampere-hours respectively. 
Other models with different readouts are available on request. The instruments can also be furnished as voltage 
inregrators. 

Technical bulletins along with additional price and delivery information are available on request. 

1436 See YELLOW SECTION for Local Offices, Phones eem /1969 



i@oiidUIffiI SECTION 2900 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1437 



SECTION 2900 '@"ib,ffifi 

PRECISION VOLTAGE and 
CAPACITANCE JEST 
INSTRUMENTS 

PEAK PULSE MEMORY VOLTMETERS AND SYSTEMS 

Micro Instrument Co. offers a complete line of 
precision memory voltmeters and systems for 
industrial. commercial and aerospace mea
surement of peak pulse amplitude and one 
shot pulses. Features include: positive and 
negative readout of amplitude to 30 kV; digital 
or meter readout; strip-chart or printer opera· 
tion; analog Iilr digital outputs; continuous line 
monitoring with systems to 100 channels. For 
details on the complete line, contact your local 
representative or Micro I nstrument Co. directly. 

DIGITAL READOUT MEMORY VOLTMETER
DUAL SHIELDING CABINET - MODEL 5203 
The Model 5203 is a new 4·digit Memory Volt
meter, featuring digital readout of dc. to 50 
nanosecond single pulses with amplitupes to 
±1000 volts in four ranges; it also has over
range capabilities, as well as an optional probe 
for measurements to 10 kV. It is a bro'1d-band, 
dc to 50 MHz, all solid-state instrument that 
will measure any ac or dc coupled parameter 
that can be defi(1ed in terms of peak voltage; 
it holds the peak amplitude of one-shot or 
transient pulses, as well as repetitive pulses, 
until an input voltage of greater amplitude oc
curs, causing an increase in the reading, or 
until operator or automatic reset. Automatic 
reset permits using the digital Memory Volt
meter as a conventional RF digital voltmeter. 
Accuracy of wide band peak value will be dis· 
played to 1% of full scale, with narrow band 
measurement '14% of reading ±2 bits. 
The Model 5203 is housed in a dual shielded 
cabinet to prevent radiated transient pick-up, 
ground loops or common mode errors; this 
also permits off-ground measurements to 
1000v while maintaining the cabinet at ground 
potential for operator safety. The instrument's 
case is a 7 inch high half·rack cabinet for por
table use or for rack mounting. Available fea
tures include: provision for remote program
ming of mode, range and reset; analog output; 
BCD output; sample·and-hold capability. 

SPECIFICATIONS 

Input: Single-ended. Ground isolated. 
Voltage Range: 0.999, 9.99, 99.9 and 999V full 
scale. To 10 kV with optional H.V. probe. 
Input Impedance: IV range, 10K ohms; lOV 
range, lOOK ohms; 100V range 1Mohms; 1000V 
range, lOMohms. All ranges shunted by 100pF 
max. 
Pulse Width Range: DC to 50 'nanoseconds 
(wide band) DC to 400 microseconds (narrow) 
Accuracy: 1 % wide band; '14%, ±2-bits narrow. 
Readout: 4-digits in-line. 
Price: ............ $1,550.00 

METER READOUT MEMORY VOLTMETER
DUAL SHIELDED CABINET - MODEL 5201C 
The Model 5201C Memory Voltmeter is an ali 
solid-state broad-band, dc to 20 MHz instru· 
ment, with amplitude memory. With ac and dc 
ranges from 0 to 1000 volts, the instrument 
will measure and store the maximum peak 
voltage applied. The voltage range may be 
extended to 30 kv; pulses as short as 50 nano
seconds duration will be recorded. Voltages of 
greater amplitude than the stored voltage will 
increase the reading, displaying the maximum 
voltage detected. In addition, a front panel 
SWitch permits automatic reset of the internal 
memory allowing operation as a standard peak
reading voltmeter that will follow the peak 
value of a varying waveform. The peak ampli
tude is displayed on a 5" taut-band, mirror
backed 1% panel meter. The instrument is 
housed in a dual shielded cabinet to prevent 
radiated transient pick- up. This construction 
also permits off ground measurement while 
maintaining the cabinet surface at ground po
tential for operator safety. The common side of 
the input is isolated from ground thus prevent· 
Ing ground loops in systems checkout work, or 
incorrect connection for power line monitoring 
applications. Portable cabinet standard, single 
or dual rack mount units available. Optional 
gate circuit available for sample and hold 
operation. Variable response control to reduce 
band width in 5 steps for added versatility. 

SPECIFICATIONS 
Voltage Range: 0-3, 10, 3D, 100, 300, 1000 v. 
Can be operated up to 1000 v above ground. 
Input Impedance: lOOk to 10 megohms (de
pending on range). 
Pulse Width Range: DC to 50 nanoseconds. 
Accuracy: ±3% of full scale. 
Operating Modes: +, -, ± (dc or ac coupled). 
Price: Model 5201C . , ............. $ 750.00 

Single Rack Mount: Model 5201C-1 .. $ 800.00 
Dual Rack Mount: Model 5201C-2 ." $1550.00 
Gate Ckt. Option: ......... ' ...... $ 100.00 
Hi Voltage Probes: (3, 10. 30kv) each$ 60.00 

CAPACITANCE TEST INSTRUMENTS AND SYSTEMS 

A complete line of capacitance test instru
ments are available from Micro Instrument Co. 
Included in the line are: 120 Hz, 1000 Hz and 
120/1000 Hz; C and OF limit bridges and 
digital readout capaCitance testers featuring 
true series capacitance measurements; high 
speed digital comparators; interface units for 
card punch and related BCD functions; digital 
capacitance ratiometer; capacitance-winder, 
auto-controller and systems for intermittency 
testing or for complete data logging. Contact 
your local. representative or the factory for 
complete details. 

1 MHz C & OF DIGITAL CAPACITANCE 
TESTER - MODEL 1212 

The ModeJ 1212 is the first. instrument that 
simultaneously displays dissipation factor in 
digital form on a 1 MHz instrument along with 
the capaCitance measurement. This all solid
state capacitance tester uses a true automatic 
bridge circuit for high accuracy measurements 
in V2 second. BCD output information is sup
plied for interfacing with printers, card punCh
es, computers, etc. The conveniently located 
two and three-terminal (guarded) connections 
permit front panel component testing, while 
eliminating stray capaCitance errors. A variety 
of test jigs and adapters are available to ex
tend the rapid testing versatility of the unit. 

SPECIFICATIONS 
CapaCitance Range: 0 to 1999.99 pF full scale. 
Capacitance Accuracy: ±V2% of reading ±3 
digits. 
Capacitance Readout: 6 in-line readout tubes. 
D.F. Range: 0 to 9.99% 
D. F. Accuracy: ±1% of reading ±3 digits. 
Readout: 3.-digit in-line readout tubes. 
Single Level: 500 mV rms. 
Test Time: 500 msec. 
Display Time: Variable from 50 to 500 msec, 
Stray Capacitance: 100 pF null control. 
Trigger Operation: Input trigger pulse permits 
single readings to be displayed indefinitely: a 
repeat trigger pulse resets instrument to zero 
and displays next readings. 
Outputs: 1-2-4-8 BCD (0 = OV, 1 = +3.5v min. 
into 50K ohms) 
Terminals: Guarded input test fixture provided 
with instrument for axial lead components. 
Price: (rack mount). . . $4,775.00 

1 MHz HIG"H SPEED DIGITAL CAPACITANCE 
TESTER - MODEL 1206 
The Model 1206 is a new direct reading 1 MHz 
capacitance tester featuring high reliability in
tegrated circuitry for last test time of 50 milli
seconds. The instrument also features a 50'% 
over-range which minimizes switching at often 
used test values, permitting faster testing. The 
instrument provides direct digital readout of 
measurements from 0.001 pF to 1500 pF. The 
tester may be equipped with a wide range of 
comparators for high speed sorting. The in
strument also provides low impedance, short 
circuit-proof output signals which will directly 
drive digital printers and can be interfaced to 
card punches, electric typewriters, etc. Auto
matic zero control circuit produces extreme 
stability an'd drift free operation. 

SPECIFICATIONS 
Ranges: 0.001 pF to 1500 pF. 
Over-Range: Fifth digit 50% over-range. 
Accuracy: ±\4% of reading ±1 digit. 
Readout: 5-digit, in-line, readout, with blanking. 
Signal Level: 0-lCO pF range: 35mV rms max. 
Test Time: 100 msec nominal. 
Display Time: 25 msec adjustable from V. to 
1 sec. 
Maximum Frequency Variation: 1% (at full 
scale). 
Low Q Tolerance: No accuracy loss for 10K 
ohms shunt resistance or greater. 
DC Bias Supply: 0-100 vdc in two ranges. 
Stray Capacitance: Fr.ont panel controls permit 
neutralization of up to 100 pF. 
Off-Scale Indicator: Front panel light. 
Off-Zero Indicator: Front panel light. 
Outputs: 1-2-4-8 BCD (0 = O'v, 1 = +5v min). 
Source impedance'6O'O' ohms maximum. 
Terminals: Guarded )nput test fixture supplied. 
Price: .......... , .............. $3,000'.00 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

MICRO INSTRUMENT COMPANY / 12901 CRENSHAW BOULEVARD / HAWTHORNE, CALIFORNIA 90250 / PHONE: (213) 679·8237 or 772·1275 

1438 See YE .. LDW SECTION for Local Offices, Phones eem/1969 



LIFE TEST SYSTEMS 
Micro Instrument Company offers, to the in
dustry, the most versatile and reliable compo
nent power aging systems available, These 
systems have proven themselveS through 
hundreds of thousands of hours of operation 
in customer facilities, Systems are available 
for testing resistors, capacitors, diodes, tran
sistors, power transistors, rectifiers, and inte
grated circuits (both flat pack and TO-5 types). 
The power aging techniques employed include 
Reverse Bias Soak, Forward Bias Power Dissi
pation, Dynamic (AC Power Simulation) Opera
tion for Diodes, DC and Dynamic Tests for 
Integrated Circuits, Resistor Power Dissipation, 
and Capacitor Voltage Soak. Systems are avail
able for either ambient or elevated tempera
ture testing, 

STANDARD MODELS -
The Models 1024 and 1025 are modular sys
tems, ideally suited for testing small compo
ne'nts such as resistors, capacitors, signal 
diodes, and. transistors. In these systems, the 
components to be tested mount on printed 

circuit cards with proprietary spring clips, or 
with printed circuit type transistor sockets. The 
systems have a capacity of eight cards, each 
mounting up to 200 axial lead or 100 3-lead 
components. Tests may 'be performed under 
reverse or forward bias conditions. The Model 
1024 system connects each test device in 
series with a load resistor, which is installed 
on a connector assembly (resistor module) 
mounted on the outer wall of the test cham
ber. This system is used primarily for reverse 

LIFE TEST SYSTEMS 

bias testing where parameter ~surement at 
elevated temperature is nol required. The 
Model 1025 system is similar to the Model 
1024, but uses plug-in load cards for mount
ing the load resistors. The load card may be 
removed and a scanner head inserted for 
parameter measurement while the components 
are at elevated temperatures. The Models 1024 
and 1025 provide exceptional versatility. Load 
resistor modules are readily changed, allowing 
easy conversion; for example, from a forward' 
soak to a reverse bias test for diodes. Tran
sistors may be operated with emitter and I or 
collector load resistors under power conditions 
or in a reverse bias circuit. Component mount
ing cards of many different circuit configura
tions are available for these systems. Varia
tions of the basic systems are available with 
internal bias supplies. 

INTEGRATED CIRCUIT SYSTEM-
The Model 8500 Integrated Circuit Power Aging 
System consists of two interconnected assem
blies: the temperature test chamber, and the 
power supply, pulse generator, and failure 
indicator console. The components to be 
tested are inserted in mother boards. The 
mother boards plug into rack connectors in 
the temperature chamber which distribute the 
various bias and signal drives. The mother 
board also contains monitor lines, and a sig
nal mixing circuit to provide failure indication. 

'Wiij,ffiU SECTION 2900 

The Model 8500 is available in three basic 
sizes: 

The -1 holds 32 mother boards 
The -2 holds 48 mother boards 
The -3 holds 80 mother boards 

GENERAL INFORMATION -
Standard power aging systems operate in the 
temperature range of +40 to +1500 C with 
overall accuracy including control, gradient, 
and drift of ±3°C. Special systems with tem
perature ranges to 325°C are available. Micro 
Instrument Company offers a wide variety of 
printed circuit cards and trays for holding 
components for various systems. Micro Instru
ment Company will be pleased to discuss any 
lift test reqUirement, suggesting possible test 
methods and system concepts. 

SWITCHING TYPE LIFE TEST POWER SUPPLIES AND LIFE TEST SYSTEMS 

SWITCHING-TYPE POWER SUPPLY
MODELS 9100-100, 9100-300 
The Model 9100 Switching-Type Power Supply 
is used in life testing and power aging of semi
conductor rectifiers, The output waveform 
consists of a half-sine wave adjustable from 
o to 15 volts peak (for forward conduction 
through the test rectifiers), and a half-sine 
wave adjustable from a to 1000 volts' peak, 
depend;ng on the model. (for reverse voltage 
stress on the test' rectifiers). Both ,forward 
current and reverse voltage are indepedently 
adjustable. Forced-air cooled SCR's are used 
as switching elements; the SCR's are auto
matically turned off for over-load or over-tem
perature conditions .. 

SPECIFICATIONS 

Average Rectified Forward Current (10): 0 to 
300 A (Model 9100-300), 0 to 100 A (Model 
9100-1O0). Outputs in two equal channels. 
Forward Voltage: 0 to 15 volts peak. 
Forward Form Factor: 170° typical 'into recti
fier & resistive load at max. forward volts. 
Forward Current Metering: 0 to 150 A to (Model 
9100-300.0 to 50 A to (Model 9100-100), 
Forward Current Interlo,ck: Remote contact. 
Forward Current Indication: Front paTiel light: 
SCR Protection: , 
Peak Inverse Voltage: 0-200 volts (-2); 0-400 
volts (-4); 0-600 volts (-6); 0-1000 volts (-lO), 
Peak Inverse Current: 350mA peak continuous. 
Reverse Voltage Metering: 0-100, 300, 1000. 
Transient Protection & SCR Protection 
Input and Output: Terminal strips on rear. 
Input Power: 208 or 230 volts, 60 Hz, single 
phase, 4500 VA (Model 9100-300), 120 volts, 
60 Hz, single phase, 1800 VA (Model 9100-1O0} , 
Size: l7l!?" H (9100-300), 8%" H (9100-1O0), 
Weight: 275 Ibs. (9100-300). 150 Ibs. (9lO0-
100). 
Prices: In 1 to 4 quantities, 'complete including 
SCR's. Model 9100-300-2 (200v}J, $1703.00; -4 
(400v) $1774.00; -6 (600v) ,,1884.00; -10 
(lOOOv), $2168,00. Model 9100-100-2 (200v), 
$1276.00; -4 (400v) $1332.00; -6 (600v), 
$1395.00; -10 (lOOOv) $1620.00. 

COMPONENT LIFE-TEST CARDS 

These high-reliability epoxy-glass, printed c,ir
cuit ca'rdsoffer efficient power aging and test
ing ,to + 150°C with low cost per position. The 
component mountin~ cards are available in a 
wide variety of configurations and sizes with 
mounting sockets or M.I.C. proprietary mount
ing clips. Automatic eyeletting and soldering 
insure uniformity of workmanship and high 
qua lity at low cost. 
CARD TYPES - Many types of component 
cards are available, broadly categorized by 
connector pins (44 pin, 56 pin and 210 pin), 
by component type (two-lead and three-lead 
or combination), and by circuit (sensing, non
sensing, etc.). 
SPECIAL CARDS - A wide variety of special 
designs are available, or can be made to cus
tomer requirements. Cost is comparable to 
standard designs except for an average one
time engineering charge of $150.00 to $250.00. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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WIDE BANilTRANSMITTER EXCITER 

• 2-30 MHz output freq'uency with inputs of 2 to 10 MHz 
• Two internal 10 channel oscillators 
• Logic Controlled switching and tuning 
• ±.0005% Stability 
• Harmonic distortion less than 1 % 
• Up to 1 watt output 

Operates on 115 VAC or 230 VAC, 50 to 400 Hz 

PURE SINE WAVE GENERATOR 

• 12 Discrete frequencies in a 1KHz to 20KHz range 
• Push Button Selectable 
• Harmonic distortion less than .1 % 
• 1 VRMS into 600 ohm load balanced or unbalanced 
• Individual level adjust and master level adjust 

HI-FREQUENCY: HI-POWER 

• 1 to 500 MHz frequency range 
• Minimum of 5 watts into 50 ohms 
• Turn·counting pot for output level adjust 
• Less than 12 Ibs. weight 
• Stability to ± 1 x 1O~' 

Operates on 117 VAC, 50 to 400 Hz 

50 Hz, 60 Hz, or 400 Hz TIME STANDARD 

• ± 1 x 1O~7 frequency stability 
• 120 VRMS output voltage 
• ±.5% output regulation 
• 25 Watt output power 
• Square wave or sine wave available 
• Operates from 120 VAC, 50 to 400 Hz or 28 VDC 

30 to 35 MHz TRANSMITTER EXCITER 

• 1 VRMS output into 50 ohm load 
• ±5 x 1O~' stability 
• Sine wave 
• Harmonic distortion less than 5% 
• Remote keying ca~ability 

I 

FCC approved in the 32 to 33 MHz range 

DESIGN AND MANUFACTURE OF CUSTOM SYSTEMS IN SIGNAL GENERATION AND SWITCHING CONTROL ARE 
OUR SPECIALTY_ LET METRIC ENGINEERING SOLVE YOUR PROBLEMS. . 

~ ~ETR.XC I P.O. Box 324 
E. Simpson Road 

EN"G-XN"EER.XN"G- Mechanicsburg. Pa. 17055 
A D,v,s,on of Greenray Industries, Inc (717) 766·0741 
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SPECIALISTS IN BATTERY OPERATED 
SOLlD·STATE INSTRUMENTS 

MV-928A, lmV to 3V F.S. ,Freq. Resp. 10KHz to 1.2GHz, basic accy. 
±3%, 10KHz to 100MHz ±3%. 100MHz to 400MHz ±5%. 
400MHz to 1.2GHz ±10%. Battery or 115/230V. 50-450Hz $775 

MV828A, Same specs as above, without battery operation ................ 675 
MV28B, Same as MV828A, except vacuum tube model.......................... 625 
MV-38B, Same as MV28B except 3mV-3V F.S. .......................................... 525 
MV-952A, Ultra Sensitive Solid State Micro-Volt-Ammeter. Measures 

10uV to 1KV DC F.S. with 1% basic accy. Current 10pA to 
lOmA with 2% basic accy. 1 to 100 meg input, Shunts, 1 meg 
to 1 ohm. Battery operated and/or 115/230, 50/450Hz .......... 695 

MV-852A, Same as MV-952A, except ,without battery operation ...... 625 
MV-07C, Measures same as above, but tube model and operates on 

115/230, 50/60Hz only.......................................................................... 575 
MV-27E, 250uV to 1KV, F.S. DC, 14 ranges, imp. 1O-l00megs, 1 % accy. 425 
MV-127B-L, 100uV to 1KV, F.S. DC, 15 ranges, inp. imp. 1-100 megs, 

1% basic accy ...................... ,.................................................................. 475 
MV-ll E, 100pA to lOA, F.S. DC, 23 ranges, shunts 10 meg .. 001 ohms, 

1 % basic accy. .. .............................................................. ,....................... 425 
MV-lll B-L, 100pA to 250mA, F.S. DC, 20 ranges, shunt 1 meg .004 

ohm, 1% basic accy. .............................................................................. 475 
MV-77B, 1mV-1KV, 1uA-1A, F.S. 1 ohm-5K meg. Input imp. 10-100 

megs, 1, 2, 2% basic accy. .................................................................... 475 
MV-964A, Solid-State Multimeter, 100uV to 1KV, DC F.S. Current 

100nA to 1A F.S. Ohms 1 to 100 megs center scale. Input imp. 
10-100 megs. Shunts, 10K to .01 ohms. Basic accy. volts 1% 
current 2%, ohms 5 & 10%. Battery operated and/or 115/230, 
50-450Hz .................................................................................................... 525 

MV-864A, Same as MV-964A, except without battery operation ...... 445 
MV-279C, Direct reading Linear Scale ohmmeter, 1 ohm-l0 megs 

F.S. 15 ranges Rx drop 10mV. 1 % accy. ............................................ 550 
MV-276B, Wheatstone Bridge, 1 milliohm to 1000 megs, .05%, basic 

accy. Lead resistance cancellations and calibrated 1% unbal. 
Max. dissipation ImW ............................................................................ 1050 

MV-45A, 10uV to 1KV, F.S. AC, 17 ranges inp. imp. 10K to 3.3 meg, 
AC amp output 40db, 3% basic accy. .............................................. 425 

VS-68B, Hi-Impedance Hushed Transistor Amplifier, 10K, lOOK and 
50 meg input. Transistorized .............................................................. 575 

VS-64A, Same as above except 10K and lOOK input only.................. 425 

PANEL 
MOUNTED 

ELECTRONIC 
VOLTMETERS 

PM-504A, DC Voltmeter 
measures 100uV to 1 KV, 
F.S. in 15 ranges. 100uV, 
3%, All others 2% F.S.' 
accuracy. Operates on 
115/230V. 50/60 Hz 10 
megs input ............ $375 

PM-503A, Same as above except 12 ranges, 1mV F.S. to 1KV F.S .................. , .... $350 
PM-502A, Same as above except 11 ranges, 10mV, F.S. to 1KV F.S. .................... 325 
PM-520A, Solid-State RF Millivoltmeter. Freq. Resp. 10KHz to 1.2GHz; Basic accy. 

±3%, Measures 3mV to 3V F.S. in 7 ranges to 300V with 100/1 Divider. 
10KHz to 100M Hz, ±3% accy. 100M Hz to 400MHz ±5% accy. 400MHz to 
1.2GHz ± 10% accy. 115/230V. 60 Hz .......................................................... 425 

PM-301A, VTVM, lOmV F.S. to 1KV F.S. in 11 ranges, 3% accuracy, 10 meg input, 
115/ nov 60Hz .................................................................................................. 280 

PM-3l1A-l, AC Voltmeter, 10mV F.S. to 300V F.S. in 10 ranges. Accuracy 1 % 
50Hz to 100KHz, 3% from 20Hz to 250Hz. Input 5 megs shunted by 25pF, 
-40 to 50db, 115/230V 50-400Hz ................................................................ 250 

PM-3l1A, Same as above, except 3, 4 and 5% accuracy......... .............................. 200 
PM-300-'1, DC Multi-Range Voltmeter. IV to 1KV F.S. in 7 ranges. 1% accuracy. 

115/230V 50-400Hz. Input 10 meg ..................................... ,.......................... 155 
PM-300, Same as above except 3% accuracy.......................................................... 120 

Also available, 4W' square single range AC or Dc. 
Panel Mounted Meters 
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DOMESTIC REPRESENTATIVES 
NEW ENGLAND: W. M. Hague Company, Lexington, Mass. 

617 - 862-5700 
UPPER N. Y_ STATE: Contact Home Office, Schenectady, 

N. Y. 518 -355-8300 
SO. N. Y., E. P.A., N. 1, VIRGINIA, MD., DELAWARE & WASH., 

D.C_: QED Electronics, Mt. Vernon, N. Y. 914 - 664-0080, 
Camden, N. J. 215 - 925-8711, Silver Springs, Md. 
301 - 588-8134 

ALABAMA, GA., TENN., NO. CAR., SO. CAR., FLORIDA & MISS.: 
Mekco Assoc., Orlando, Fla. 305 - 841-2215, Burlington, 
No. Car. 919 - 226-7177, Huntsville, Ala. 205 - 881-3721 

OHIO, MICH., KENTUCKY & WEST PA.: Contact Home 
Office, Schenectady, N. Y. 518 - 355-8300. 

ILLINOIS, INDIANA, WIS., MINNESOTA, N.D., S.D. & IOWA: 
Loren F. Green & Associates, Chicago, Illinois 312-
286-6824, Minneapolis, Minn. 612 - 781-1611, Milwau
kee, Wis. 414 - 786-2180. 

KANSAS & MISSOURI: Gordon Fixman Engr. Co., st. Louis, 
Missouri 314 - 725-5219, Wichita, Kans~s 316, - 838-9433 

TEXAS, OKLAHOMA, ARK. & LA.: Scientific Sales Co., 
Richardson, Texas 214 - 231-6541, Houston, Tex. 713-
781-2711 

COLORADO, E. IDAHO, E. MONT., S_W_ NEBR. & UTAH: 
Walter Engrg. Assoc., Denver, Colorado 303 - 777-5585 

ARIZ., NEW MEXICO: Newtronics Co., Phoenix, Arizona 
602 - 939-0265 

WASHINGTON, OREGON, NO_ IDAHO & WEST MONT.: 
M. K. Widdekind, Seattle, Wash. 206 - 284-8020 / 

SO. CALIF. & SO. NEVADA: Didion Assoc., Huntington 
Beach, Calif. 714 - 842-5814 

NO. CALIF. & NO. NEVADA: Electronic Engineering Associ
ates, Ltd., San Carlos, Calif. 415 - 593-2189 

fOREIGN REPRESENTATIVES 

CANADA: Electrodesign Ltd., Montreal, Quebec, Canada 
ENGLAND: Lyons Instruments, Ltd., Hoddesdon, Herts, 

England 
FRANCE: Tranchant Electronique, Clichy (Seine) France 
GERMANY: Neumoller & Co., G~BH, Karlstrabe, Germany 
HOLLAND: Projecto Instrument Co., Amsterdam, Holland 
ITALY, Mottola· Prodotti Industriali, Milan, Italy 
ISRAEL: R. D. T. Electronics Engrg. Lt'd., Tel-Aviv, Israel 
All other countries: Please contact FRATHOM CO., INC., 

New York City, N. Y. 

MILLIVAC INSTRUMENTS 
P.O. Box 997, 2B18 Curry Road 

Schenectady. New York 12301 • Telephone: 518 - 355-8300 
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"Designed for Application" ® OSCILLOSCOPES AND ACCESSORIES 
MODULE OSCILLOSCOPES 

Miniat~re, packaged panel mounting cathode ray module oscil/oscope in-

~f~t~~m f';Jan!R°~~~{!~gus~~~g~;~te t~o~~leb~i6~ej~t~up~~~:pment. Require 
No. 90901 uses lCPl fixed focus cathode ray tube. Smal/est and most economi
cal of the module oscil/oscooes. Panel 2%" square. 
No. 90911 uses type IEPI flat face 1'14" cathode ray tube. Balanced deflection. 
Blanking input. Sharp focus. Panel 2%" square. 
No. 90912 uses type 2BPI two inch cathode ray tube. 3" x S" panel. 
No. 90912-R uses type 3UPI 2V." x 1-9/16" cathode ray tube. 
No. 90913 uses type 3XPI 3" x 11/2" rectangular cathode ray tube. 
No. 90914 uses type 4KPI 3'12" square cathode ray tube. 
No. 90943 uses type3KPI Three inch C-R-T. Contains power supply. 
No. 90945 uses Iype SBPI Five inch C-R-T. Contains power supply. 

BASIC OSCILLOSCOPES 
Rack mounted inexpensive basic oscilloscopes including cathode ray tube 
circuit, power supply; intensity, focus, and centering contruls, magnetic 
shielding, safety features, switches, etc. 
No. 90902 uses type 2BPI two inch calhode ray tube. 3'12" x 19" panel. 
No. 90902-M des,gnedto meet military specification MIL-T-945. 
No. 90903. uses type 3KPI three inch cathode ray tube. 5'14" x 19" panel. 

~~':"'~9~i~i~~~se~~p-; l~W~"v~ItM~ ~Xg~:~gUia~9 c:t~~~'e ray tube. 
No. 90905 uses type SUPI five inch cathode ray tube. 7" x 19" panel. 
No. 90905-8 uses type SADPI five inch flat face precision tolerance cathode 
ray tube. Balanced deflection. Blanking input. 35 W at 1.17 V. 
No. 909OS-D for balanced direct coupled deflection. Uses SADPI. 
No. 90905-R uses type 5BXPI 4%" x 2%" reclangular CoR tube. 

COMPACT COMPLETE OSCILLOSCOPES 
Extremely compact oscil/oscopes. complete with amplifiers, linear low fre
quency sweep, and power supplies. Balanced deflection for minimum dis
tortion. High accelerating potential for good resolution. 
No. 90923 uses type 3XPI 3" x 1'12" rectangular cathode ray tube. 3'/2/1 x 
19" panel. 0.4 V. pta· P per ·cm. - defl. d.c. to 275 kc. 
No. 90923-C uses 3RPI. 5'14" x lOW' panel .. 50 mv p to P per cm. 
No. 90925 uses type SBXPI 40/./1 x 2%/1 rectangular CoR tube. 3'12" x 19" panel. 
0.16 V. pta p per cm. defl. DC 10 550 kc. 
No. 9092S-A Vertical amplifier is 50 mv. p to p per cm. to 2.5 mc. 
No. 9092S-8 Low frequency linear sweep 3 seconds,per sweep to 22 kc. 

PORTABLE FIELD OSCILLOSCOPES 
Especially suitable for u~e in factory, laboratory, and the field for design, 
installation, maintenance, and service. Well shielded against magnetic fields. 
Excellent linearity. Sharp focus. Compact. 
No. 909'S uses 5AQP1. Frequency response either amplifier DC to 200 kc. 
Completely insulated front panel and case. Double shielded. 
No. 90952 Synchroscope or Oscilloscope. 7'12 '1 x 55/a" x 13" 
No. 90954 uses 4KPI 3'12" square CRT. 7V2" x 9112" x' 13V2" insulated case. 
23 pounds. Response DC to 1.2 mc. O.IV. per cm. 

MONITOR OSCILLOSCOPE 
No. 90932 Amateur Band Monitor Oscilloscope is a complete oscilloscope for 
monitor.ing the modulated r-f output of a transmitter. Built-in link-coupled 
tuned circuits cover all amateur bands 3.5 to 54 me. All circuits and ac
cessories are built in. The monitor will display the r-f envelope and/or the 
trapezoidal monitoring pattern. 

AMPLIFIER/SWEEP UNITS 
Amplifier/Sweep Units are accessories which may be used with any basic 
or- module oscilloscope. They contain a vertical amplifier, a horizontal 
amplifier, a sweep generator 'and power supplies. 
No. 90921 Inexpensive rack mounted unit. 5114" x 19" panel. 
No. 9092I-A DC to 1 mc. Vert. amp. Balanced deflection. 0.3V./cm. 

POWER SUPPLIES 
Compact high voltage and low voltage power supplies for oscilloscopes etc. 
W." x 2V.1I X 4%/1. Input 117 volts 50/60 cycles. Supply accelerating and 
centering potential for oscilloscopes. 

~foih~~1 ~tE"N P~gd~~e s~~~:Yio!~~p~~~ho~f~~~g~50a~~It~e~~eratP3W~a. for any 
No. 90202-M designed to meet military specification MIL-E-16400. 
No. 90203 supplies B+ and heater to three amplifiers and a sweep. 
No. 90203-A has external flIter capacitors for military applications. 

MODULE ACCESSORIES 
The MILLEN Module Oscilloscope Amplifiers and Sweep are compact 
plug-in units designed to provide the required deflection voltages for the 
MILLEN series of Module and Basic Oscilloscopes. 
No. 90924 A-C coupled unit. Use as pre-amplifier or deflection amp. 
No. 90926 Plug-in linear sawtooth sweep generator. Controls on top. 
No. 90927 Several versions of direct coupled defleclion amplifier. 

JAMES MILLEN®- MFG. CO., INC. 
MAIN OFFICE - AND FACTORY 

150 EXCHANGE ST., MALDEN, MASSACHUSETTS, U. S. A. 
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GRID DIP METERS 
No. 90651-A GRID DIP METER 

The No. 90651·A Grid Dip Meter has a transistor d.c. amplifier to increase 
sensitivity. It provides full scale meter reading at all frequenies from 1.7 
to 300 me. It has a modern, taut band meter to eliminate any possibility 
of meter ever becoming "sticky", These additions are made while still 
maintaining all of the features which have made the MILLEN No. 90651 
Grid Dip Meter so thoroughly reliable it has become the standard of the 
industry_ It uses the same stable oscillator without spurious dips, it has 
a transformer-type power supply, it has seven coils protected by form
fitting molded covers, etc. 

No. 90651 STANDARD GRID DIP M.ETER 
The No. 90651 Grid Dip Meter is complete with a convenient polypropylene 
carrying case which keeps the coil/probes with the Grid Dip Meter and pro-

:~;~~s~~~~' m'i\~;~~r ~~iI~raf~; i~xl:nJfnJOOt~ci::;I~~a~~;n s~~enI6~oi~g.ro~~~ 
available. See below. 

No. 90662-A LABORATORY AND INDUSTRIAL 
GRID DIP METER 

The NO. 90662·A Induslrial and Laboralory Grid Dip Meier is hand cali
brated from 225 kc. 10 300 mc. Calibration accuracy is +0.5%. Additional 
features are a d.c. amplifier for excellent sensitivity at all frequencies, 
modulation, easily read dial, three wire grounding-type power cord and 
suitable carrying case. 

No. 90662 INDUSTRIAL GRID DIP METER 

Io~'inc~O~n~6f~ h~~~ ~~ftbr~~~r w'fi'rie~~ li~r~t{6~q~~~~~ac'":n~fe ~t.5~o~k~i ~~ 
supplied with a carrying case, three wire grounding-type power cord and 
a plug-in modulator. The d.c. amplifier and internal modulator are not 
supplied. 

No. 90661 INDUSTRIAL GRID DIP METER 
The No. 90661 Grid Dip Meier covers the frequency range of 1.7 to 300 mc. 
and is hand calibrated with calibration accuracy of +0.5%. It is supplied 
with a carrying case and three wire grounding-type power cord. DC 
amplifier, modulator and L-F coils are not supplied. 

ACCESSORIES 
No. 90672 ANTENNA BRIDGE 

!~ea Ns~'u~~7~fA~i~e~:I~ ~rii~g: ~e~~itr~~ bb;~gee ~~;C~~:;~rrn;~~p~fan~:tT~ 
the range of 5 to 500 ohms for unbalanced impedances. 

No. 90751 TONE MODULATOR 
The No. 90751 Tone Modulator plugs inlo the 'phone jack of a Grid Dip 
Meter to provide 800 cycle modulation. 
No. 46721 PROBE - Used where it is difficult to couple directly. 
No. 46701 COIL KIT - Coil form and cover for Grid Dip Meter. No coil. 
No. 46702 LOW FREQUENCY COIL/PROBE - 925 to 2000 kc. 
No. 46703 LOW FREQUENCY COIL/PROBE - 500 to 1050 kc. 
No. 46704 LOW FREQUENCY COIL/PROBE - 325 to 600 kc. 
No. 46705 LOW FREQUENCY COIL/PROBE - 220 to 350 kc. 
No. 46706 LOW FREQUENCY COIL/PROBE - 160 to 225 kc. 
No. 46672-10 BALUN - Reactances tuned out for 10 meters and C.B. 
No. 46672-15 BALUN - Reactances tuned out for 15 meter amaleur band. 
No. 46672·20 BALUN - Reactances tuned out for 20 meter amateur band. 
No. 46672-40 BALUN - Reactances tuned out for 40 meier amateur band. 
No. 46672-80 BALUN - Reactances tuned out for 80175 meter band. 

MILLEN 
INDUSTRIAL ELECTRONICS 

MASTER DATA BOOK 
Comprehensive coverage of 

MILLEN PRODUCTS 
with Dimensional Drawings 

Available to: 
• Industry Personnel • Purchasing Agents 
• Qualified Engineers • Design Draftsmen 

J AMES MILLEN ~ MFG. CO., INC. 
MAIN OFfiCE ~ AND FACTORY 

150 EXCHANGE ST., MALDEN, MASSACHUSETTS, U. S. A. 
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The Modutec family of precision, self· 
shielded, permanent, magnet I moving 
coil panel meters combines state·of·art 
movements with advanced, functional 
styling. 
Each of the four Modutec series is 
available in a full range of five sizes. 

FEATURES AND 
SPECIFICATIONS 
Movement - High torque, frictionless 
taut·band suspension assures long life 
and dependable high accuracy. 
Scale - 100° long, linear, low·profile 
scales provide easy, accurate reading. 
Accuracy: ±2% for DC meters; 

±3% for AC meters (60 Hz 
sine wave). 

Tracking: ±1.5% for DC meters; 
±2% for AC meters. 

Modutec meters meet or exceed the 
performance requirements of USA 
Standard C·39·1. 

S SERIES 
SURFACE MOUNT BLACK COVER 

The handsome aspect ratio and clean 
cut detailing of these meters will add 
distinction to any instrument or control 
panel. Available in five sizes and a wide 
variety of ranges, this series provides 
new latitude for the equipment designer. 
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METER 
SIZE A B C 

Ilh" 1.75 2.24 1.31 
2Y2" 2;27 2.99 1.88 
31;2" 2.87 3.70 2.25 
4lh" 3.96 5.10 3.56 
51;2" 4.48 5.85 3.00 

DIMENSIONS, AND PANEL CUTOUT fOR BARREL 

0 

C SERIES 
SURFACE MOUNT CLEAR COVER 

This series features a case front of clear 
acrylic, polished on the outside and 
closely ribbed on the inside surface. 
The visual effect of this is to greatly 
reduce contrast between the meter and 
the adjacent panel, resulting in a very 
pleasing overall appearance. 

E G M N 

1.31 .66 .83 .34 4·40 1.55 
1.88 .94 1.13 .37 4·40 2.22 
2.25 1.12 1.44 .41 4·40 2.82 
4.00 1.54 1.74 .48 6·32 2.82 
5.25 .85 1.59 .55 6·32 2.82 

NOTE; Listings below are for S series. To designate C series, substitute "C" for "S" in catalog number. Prices are identical. 

0·1 .050 IS·OAA-OOI 1l.65 2S·0AA·00I 11.05 3S·0AA·00I 11.65 4S·0AA·00J 12.35 5S·0AA·00I 14.90 
0·1.5 .033 IS·OAA·0015 1l.65 2S·0AA·0015 11.05 3S·0AA·0015 11.65 4S·DAA·0015 I2.3S 5S'DAA·00 15 14.90 
0·2 .025 IS·DAA·002 11.65 2S·DAA·002 11.05 3S·DAA·002 1l.65 4S·0AA·002 12.35 5S-0AA·002 14.90 
0-3 .0166 IS-DAA·003 11.65 2S·0AA·003 11.05 3S-DAA-003 11.65 4S·DAA-003 12.35 5S·DAA·003 14.90 
0·5 .0100 IS·OAA·005 11.65 2S·0AA-005 11.05 3S-0AA-00S 1l.65 4S-0AA-005 12.35 5S-DAA-005 14.90 
0-10 .0050 IS-OAA-OIO 1l.65 2S-0AA-01O 11.05 3S-DAA-01O 1l.65 4S-0AA-OIO 12.35 5S-DAA·OIO 14.90 
0-15 .0033 IS-OAA·OW IUO 2S-0AA·015 11.05 3S-DAA·015 11.65 4S-DAA-015 12.35 5S·0AA-015 14.90 
0-20 . 0025 I S-OAA-020' IUD 2S-0AA-020 11.05 . 3S-DAA-020 11.65 4S-DAA-020 12.35 5S-DAA-020 14.90 
0-25 .0020 • I S-OAA·025· 11.10 2S·DAA·025 11.05 3S-0AA-025 11.65 4S-DAA-025 12.35 5S-0AA-025 14.90 
0-30 .0015 IS-OAA-030' IUD 2S-0AA-030 IIA5 3S-0AA-030 12.00 4S-0AA-030 12.80 5S-0AA-030 15.45 
0-50 .0010 IS-OAA-050' IUD 2S-DAA-050 11.45 3S-0AA·050 12.00 4S-0AA-050 12.80 5S-0AA·050 15.45 
0-100 10.0 IS-OAA-IOO' 11.10 2S-0AA-IOO' 10.60 3S-0AA·IOO· IUD 4S-0AA-IOO' 11.85 5S-0AA-IOO' 14.30 
0-150 10.0 IS-OAA-150' IUO 2S-DAA-150' 10.60 3S-DAA-150' 11.10 4S·0AA·150· 11.85 5S-0AA-150' 14.30 
0-200 10.0 IS-OAA-200' IUO 2S-0AA-200' 10.60 3S-0AA·200· IUO 4S-0AA-200' 11.85 5S-0AA-200' 14.30 
0-500 10.0 IS-OAA-SOO' IUO 2S-0AA-500' 10.60 3S-0AA·500· 11.10 4S-0AA-500' 11.85 5S-0AA·500· 14.30 

DC MICROAMMETERS 
0-20 5830 IS·DUA-020 17.20 2S-DUA-020 16.45 3S-0UA-020 17.20 4S·0UA·020 18.40 5S-DUA-020 22.30 
0-50 2550 IS-OUA-050 12.60 2S-0UA-050 12.00 3S-0UA-OSO 12.60 4S-0UA-050 13.45 5S·0UA·050 16.35 
0-100 640 IS·OUA·IOO 11.95 2S·0UA-IOO 11.40 "'3S-0UA·IOO 11.95 4S·0UA-IOO 12.75 5S·0UA·IOO 15.40 
0-200 230 IS-OUA·200 11.25 2S·0UA·200 10.75 3S-0UA·200 1l.25 4S·0UA·200 12.00 5S·0UA·200 14.S0 
0·500 135 IS-OUA·500 10.70 2S-0UA-500 10.20 3S-0UA-500 10.70 4S-0UA-500 IU5 5S·0UA-500 13.75 

25-0·25 2550 IS-OUA-25U25 13.10 2S·0UA-25U25 12.50 3S-0UA-25U25 13.10 4S·0UA-25U25 13.95 5S-0UA-25U25 16.85 
50-0-50 640 IS·DUA-50U50 12.50 2S-0UA-50U50 11.85 3S·0UA-50U50 12.50 4S-0UA·50U50 13.30 5S·DUA·50U50 16.00 

100·0·100 230 IS·DUA·IHI 11.80 2S·DUA·IHI 11.20 3S-0UA·IHI 11.80 4S·DUA·IHI 12.55 5S·DUA·IHI 15.15 
500-0·500 32 IS-DUA-5H5 10.80 2S-DUA-5H5 10.30 3S-DUA-5H5 10.80 4S-0UA-5H5 11.60 5S-0UA-5H5 13.90 
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0·1 35 
0·3 7,2 
0·5 4,3 
0·10 2,2 
0·15 3,3 

0·20 2,5 
()'25 2,0 
0·30 1.7 
0·50 1.0 
0·100 ,50 

0·150 ,33 
0·200 .25 
0·300 .166 
0·500 .10 
0·750 .066 

0·1 

I 
0·1.5 
0·2 
0·3 
0·5 
0·10 
1)·15 
0·20 
0·25 lOOOn/Y 
0·50 
0·100 

j 
0·150 
0-200 
0·250 
0·300 
0·500 
0·750 

0·3 

r 0·5 
0·10 
0·15 
0·25 
0·50 

SOon/Y 

0·100 ! 0·150 
0·300 
0·500 

0·1 ,07 
0·1.5 ,05 
0·2 ,04 
0·3 ,025 
0·5 ,015 
0·10 .0075 
0·15 ,005 
0·20 ,004 
0·25 .0037 
()'30 ,0025 
0·50 .0015 
0·100 .015 
0·150 ,015 
0·200 ,015 
0·500 ,015 

0·25 90,0 
0·50 45,0 
0·100 6,0 
0·200 1.5 
0·500 0,4 

IS·0MA·00I 
IS·0MA·003 
IS·0MA·005 
IS·0MA·OI0 
IS·OMA·015 
IS·OMA·020 
IS·OMA·025 
IS·OMA·030 
IS·OMA·050 
IS·OMA·IOO 
IS·OMA·150 
IS·OMA·200 
IS·OMA·300 
IS·OMA·500 
IS·OMA·750 

I S·OVY·OO I 
IS·OVV·0015 
IS·OVV·002 
IS·0W·003 
IS·OW-005 
IS·0W·OlD 
IS·OW·015 
IS·OVV·020 
IS·OVV·025 
IS·OW-050 
IS·OVV·IOO 
IS·OVV·150 
IS·OVV·200 
IS·0VV·250 
IS·OW·300 
IS·OW500 
IS·OVV·750 

IS·AW·003 
IS·AVV·005 
IS·AVV·OlD 
IS·AVV·0l5 
IS·AVV·025 
IS·AW050 
IS·AW·IOO 
IS·AVV·150 
IS·AVV·300 
IS·AVV·500 

IS·AAA·OOI 
IS·AM·0015 
IS-AAA·002 
IS·AAA·003 
IS·AM·005 
I S·AM·OI 0 
IS·AAA·015 
IS-AAA·020 
IS·AM·025 
IS·AM·030 
IS·AM·050 
1 S·AM·I 00 
IS·AM·150 
IS·AM·200 
IS-AM·500 

P' 

IS·AMA·025 
IS·AMA·050 
IS·AMA·I00 

10,45 
10,45 
10,45 
10.45 
11,65 
11.65 
11.65 
11.65 
11.65 
11.65 
11.65 
11.65 
11.65 
11.65 
11,65 

11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 

11.10 
11.10 
11.10 . 
1110 
11.10 
11,80 
11,80 

14,60 
14,60 
14,60 
14,60 
14,60 

14,60 
14,60 
14.60 
14,60 
15,45 

15.70* 
15.70* 
15.70* 
15,70* 
15.70* 
15.70* 
15.70* 
16,40* 
16,40* 
16.40* 
16,40* 
15.70* 
15.70* 
15.70* 
15.70* 

15.70 
15.70 
15,70 
15.70 
15.70 

shunts, which can be supplied from 
~ 'These meters require external 50 mV 

'\ stock as follows (5·ft, leads included): 

2S·0MA·00I 
2S·0MA·003 
2S·0MA·005 
2S·0MA·OI0 
2S·0MA·015 
2S·0MA·020 
2S·0MA·025 
2S·0MA·030 
2S·0MA·050 
2S·0MA·IOO 
2S·0MA·150 
2S·0MA·200 
2S·0MA·300 
2S·0MA·500 
2S·0MA·750 

2S·0W·00I 
2S·0W·0015 
2S·0W·002 
2S·0W·003 
2S·0W·005 
2S·0W·OIO 
2S·0W·015 
2S·0W·020 
2S·0W·025 
2S·0VV·050 
2S·0W·IOO 
2S·0VV·150 
2S·0W200 
2S·0W-250 
2S·0VV·300 
2S·0VV·500 
2S·DVV-750 

2S·AW·003 
2S·AVV·005 
2S·AVV·OIO 
2S·AW·015 
2S·AW·025 
2S·AVV·050 
2S·AVV·IOO 
2S·AVV·150 
2S·AW·300 
2S·AVV·500 

2S·AM·00I 
2S-AAA·0015 
2S·AM·002 
2S·AAA·003 
2S·AAA·005 
2S·AM·OIO 
2S·AAA·015 
2S·AM·020 
2S·AM·025 
2S·AAA·030 
2S·AM·050 
2S·AAA·IOO 
2S·AM·150 
2S-AM·200 
2S·AM·500 

9.95 
9,95 
9,95 
9,95 

11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 

10,60 
10,60 
10.60 
10.60 
10.60 
10,60 
10,60 
10,60 
10,60 
10.60 
10,60 
10,60 
10.60 
10,60 
10,60 

ILl5 
ILl5 

13.90 
13,90 
13,90 
13.90 
13.90 
13.90 
13,90 
13,90 
13.90 
14,50 

14,70 
14.70 
14,70 
14.70 
14.70 
14,70 
14,70 
15.40 
15.40 
15.40 
15.40 
14.70* 
14.70** 
14.70* 
14.70** 

3S·0MA·00I 10.45 4S·0MA·00I lLl5 5S·0MA·00I 13,45 
3S·0MA·003 10.45 4S·0MA·003 lLl5 5S·0MA·003 13.45 
3S·0MA·005 10.45 4S·0MA·005 lLl5 5S·0MA·005 13.45 
3S·0MA·OI0 10,45 4S·0MA·OI0 lLl5 5S·0MA·OI0 13,45 
3S·0MA·015 11.65 4S·0MA·015 12,35 5S·0MA·015 14,90 
3S·0MA·020 11.65 4S·0MA'()20 12,35 5S·0MA.o20 14.90 
3S·0MA·025 11.65 4S·0MA·025 12,35 5S·0MA·025 14.90 
3S·0MA·030 11.65 4S·0MA·030 12,35 5S·0MA·030 14,90 
3S·0MA·050 11,65 4S·0MA·050 12,35 5S·0MA·050 14,90 
3S·0MA·IOO 11,65 4S·0MA·IOO 12,35 5S·0MA·IOO 14,90 
3S·0MA·150 11.65 4S·0MA·150 12.35 5S·0MA·150 14,90 
3S·0MA·200 11.65 4S·0MA·200 12.35 5S:0MA·200 14,90 
3S·0MA·300 11.65 4S·0MA·300 12,35 5S·0MA·300 14,90 
3S·0MA·500 11.65 4S·0MA·500 12.35 5S·0MA·500 14,90 
3S·0MA·75G 11.65 4S·0MA·750 12.35 5S·DMA·750 14,90 

DC VOLTMETERS 
3S·0W·00I 11.10 4S·0W·00I 11.85 5S·DW·00I 14.30 
3S·0W·0015 11.10 4S·0W·0015 11.85 5S·0W·0015 14,30 
3S·0VV·002 11.10 4S·0W·002 11.85 5S·0W·002 14,30 
3S·0W·003 11.10 4S·0W·003 11.85 5S·0W·003 14,30 
3S·0W-005 11.10 4S·0VV·005 11.85 5S·0VV·005 14,30 
3S·0W·OIO 11.10 4S·0W·OIO 11.85 5S·0W·OIO 14,30 
3S·0VV·015 11.10 4S·0VV·015 11.85 5S·0W·015 14,30 
3S·0W-020 11.10 4S·0VV·020 11.85 5S·0VV·020 14,30 
3S·0W025 11.10 4S·0VV·025 11.85 5S·0W·025 14,30 
3S·0VV·050 11.10 4S·0VV·050 11.85 5S·0W·050 14,30 

3S·0VV·IOO ILIO 4S·0VV·IOO 11.85 5S·0VV·IOO 14,30 
3S·0VV·150 11.10 4S·0W·150 11.85 5S·0VV·150 14.30 
3S·0VV·200 11.10 4S·0VV·200 11.85 5S·0VV·200 14,30 
3S·0VV·250 ILlO, 4S·0W·250 11.85 5S·0VV·250 14,30 
3S·0W·300 11.10 4S·0W·300 11.85 5S·0W·300 14,30 

3S·0W·500 10,20 4S·0VV·500 12,50 5S·0W·500 15.05 
3S·0W·750 10,20 4S·0W·750 12,50 5S·0W·750 15,05 

3S·AVV·003 14,60 4S·AW·003 15,50 5S·AW·003 18,85 
3S'A~V.005 14,60 4S·AW·005 15,50 5S·AW005 18,85 
3S·A V·OIO 14,60 4S·AVV·OIO 15,50 5S·AW·OIO 18,85 
3S·AYV'()15 14,60 4S·AVV·015 15,50 5S·AW·015 18,85 
3S·AW·025 14,60 4S·AW·025 15,50 5S·AW·025 18.85 

3S·AVV·050 14,60 4S·AW·050 15,50 5S·AVV·050 18.85 
3S·AVV·IOO 14,60 4S·AVV·IOO 15,50 5S·AVV·IOO 18,85 
3S·AVV·150 14,60 4S·AVV·150 15,50 5S·AVV·150 18,85 
3S·AVV·300 14,60 4S·AVV·300 15,50 5S·AVV·300 18,85 
3S·AVV·500 15,45 4S·AVV·500 16,35 5S·AW·500 19,65 

RectifierType AC AMMETERS 
3S·AM·00I 
3S·AAA'()015 
3S·AAA·002 
3S·AAA·003 
3S-AAA·005 
3S·AAA·OIO 
3S·AM·015 
3S·AAA·020 
3S·AAA·025 
3S·AM·030 
3S-AM·050 
3S·AAA·IOO 
3S·AAA·150 
3S·AM·200 
3S·AM·500 

,15.70 
15.70 
15.70 
15.70 
15.70 
15.70 
15.70 
16.40 
16,40 
16,40 
16.40 
15.70**1 15.70** 
15.70** 
15.70** 

4S·AM·00I 
4S·AAA·00 15 
4S·AM·002 
4S·AM·003 
4S·AM·005 
4S·AM·OIO 
4S·AM·015 
4S·AM·020 
4S-AAA·025 
4S·AM·030 
4S·AM·050 
4S·AAA·I00 
4S·AM·150 
4S-AAA·200 
4S·AAA·500 

17,45 5S-AM·00I 
17,45 5S·AM'()015 
17.45 5S·AAA·002 
17,45 5S·AAA·003 
17,45 5S·AM·005 

17.45 5S-AM·OIO 
17.45 5S·AAA·015 
18.15 5S·AM·020 
18.15 5S·AM·025 
18.15 5S-AM·030 
18.15 5S·AM·050 
17.45** 5S-AM·IOO 
17.45** 5S-AM·150 
17.45** 5S·AM·200 
17,45** 5S·AM·500 

19,95 
19,95 
19,95 
19,95 
19,95 
19,95 
19,95 
20.65 
20,65 
20.65 
20,65 
19,95** 
19.95** 
19,95** 
19,95** 

. d· t d I . . " t e t tr "s10 e 

RectifierType AC MILLIAMMETERS 
2S-AMA·025 14.70 3S·AMA·025 15.70 4S·AMA-025 17.45 5S-AMA·025 19,95 
2S·AMA·050 14.70 3S-AMA·050 15,70 4S·AMA·050 17.45 5S·AMA·050 19,95 
2S·AMA·IOO 14.70 3S·AMA·IOO 15.70 4S·AMA·IOO 17,45 5S·AMA·IOO 19,95 
2S·AMA·200 14.70 3S·AMA·200 15.70 4S·AMA·200 17,45 5S·AMA·200 19.95 
2S·AMA·500 14.70 3S-AMA·500 15.70 4S·AMA·500 17.45 5S-AMA·500 19.95 

Cat. No. Price Amps Cat. No. Price 

S50·030 $9.45 150 S50·150 $10.95 
S50·050 9.45 200 S50·200 10,95 
S50·100 9.45 500 S50·500 10,95 



81 Brushed metal 
inline bezel, 
black cover meter. 

82 Brushed metal 
inline bezel, 
clear cover meter. 

Cast metal bezels are available for behind-panel mounting of 
S series or C series meters in all sizes. The cleanly designed 
bezel features minimum depth and cross-sectional area con
sistent with function, and is supplied in solid black finish or 
with brushed metal inline, as shown below. 
When you order a bezel mount meter you are, in effect, ordering 
a complete package, comprising meter, bezel, hardware, tem
plate, and mounting instructions. To order, substitute "S" for 
the letter in the model designation, and add suffix "Sl", "B2", 
"B3", or "B4". For example, 3B-DVV-025-B2specifies a 3%" 
DC voltmeter, range 0-25 VDC, bezel mount with brushed metal 
inline over a clear cover meter. 
Prices: Prices of bezel mount packages are obtained by adding 
to the basic meter prices (on the·preceding page) as follows: 
1%" - $1.75 3 112" - $1.85 5%" - $1.95 
2 112" - $1.BO 4%" - $1.90 

- - 5 -------1 1 n 
PANEL CUTOUT 
+.030 -DOO 

R 

I P 

~_~.I 
v . 

1it~iV ~L_ 
• , r---

METER 
SIZE P R . S U 

1%" 1.51 1.37 2.25 .OB 
2%" 1.74 1.59 3.00 .09 
3%" 2.30 2.16 3.72 .09 
4%" 2.90 2.75 4.B1 .10 
5%" 3.29 3.14 5.B6 .10 

V 

. 39 

.64 

.72 
1.10 
1.20 

84 Solid black bezel. 
clear cover meter. 

OPTIONS 
The optional features listed below can be promptly in

corporated in any standard meter. To order, add the 
appropriate suffix to the catalog number of the meter, 
and add the indicated charge to the list price before 
applying the quantity discount (see next page). 
Improved Accuracy 

Calibration Add'i. Charge 
± 1 % tracking, ± 1 % accuracy $4.00 
±0.5% tracking. ±2% accuracy 7.50 
±O.5% tracking, ±l % accuracy 10.00 

Colors Available as follows, additional charge $1.00 
Color Suffix Color 
White C1 Forest green 
Beige C2 Tan 
Technical grey C3 Dark brown . 
Edgewater blue C4 Ebony (gloss) black 
Apache red C5 

Mirror Scale - M suffix, add'i. charge $1.00. 

Suffix 
Al 
A2 
A3 

Suffix 
C6 
C7 
CB 
C9 

Illumination - K suffix. An accessory to provide·illumina
tion to Bezel Mount or Windo-Mount meters. Prices: 

1%". 2%", 3 112" meters ................ $2.75 
4 112" and 5%" meters ...................... 3.00 

Blank Dial - D suffix, add'i charge $0.50. 
Closer Resistsnce Tolerance. - R suffix, add'I .. charge 
$1.00. Provides for improving tolerance to ±5%. 
Sealed Case - S suffix, add'l. charge $2.50 . 
Temperature Compensation - T suffix, add'i. charge 
$3.50. Provides for extending the range to 25±30"C (it 
also increases resistance by 25%). 
High Resistance Voltmeters - V suffix, add'l. charge 
$3.00. Increases reSistance/sensitivity of DC voltmeters 
to 10K ohms/volt. 
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new, exclusive 
WINCD-MDUNT@ METERS 

METER 
SIZE A B C 0 M 

IV2" 1.31 1.31 2.145 .930 .535 .275 2.26 
2'12" 1.88 1.88 2.895 1.265 .638 .295 3.01 
3'12" 2.250 2.250 3.593 1.590 .804 .32 3.73 
4'12" 3.560 4.00 5.005 2.330 .856 .37 5.18 
5'12" 3.00 5.25 5.775 2.58B 1.27B .37 5.97 

MODIFICATIONS 
Certain modifications of catalog meters, the specifica

tions of which are normally detailed by the customer, can 
be accomplished quickly at Modutec factory modification 
centers, at costs proportionate to work required. Typical 
modifications: 
Custom Dials or Scales - These can be produced from 
artwork supplied by Modutec or by customer. 
Custom Colors - Meter covers can be finished with paint 
supplied by the customer. 
Suppressed Zero - Up to 60% of the normal range may 
be suppressed. 
Zero Right - Meters with zero· right movements and cus
tom scale can be supplied. 
Single-Point Calibration - Can be furnished to an accu
racy of 1%. 
Special Marking - Case or cover can be hot stamped 
with customer's name, trade-mark, etc. 

SPECIALS 
If your application demands special requirements be

yond the listed options and modifications, communicate 
with us. Some of the areas of capability are: 

Damping factor variation VU meters 
Response time variation Multiple range meters 
Special cases, covers Externally adjustable 
High sensitivity movements (dead set) pointer 

DISCOUNT SCHEDULE: 
0·9 pcs. net; 10·24 pcs. 20%; 25·49 pcs. 25%; 50-99 

pcs. 30%. Applies to options, modifications, and specials, 
except for one-time and setup charges. 

Standard meters shipped from stock. For fast service, 
contact your nearest Modutec representative, or call direct. 

(PRICES EFFECTIVE JULY 1, 1969) 

N 

1.77 
2.29 
2.90 
4.06 
4.60 

Wseries 
TAUT BAND 

If you want your panel to be the last word 
in sophisticated styling, specify Windo· 
Mount® meters! You see only the meter 
dial, through what appears to be a flush 
window in the instrument panel. Available 
in all standard Modutec sizes - conces· 
sions need be made to neither function nor 
appearance. 
for illumination, see "Options" on preced· 
ing page. Mounting to panel can be done 
in several ways; for information request 
applications bulletin AB6·l from your 
Modutec rep or from factory. Price: Add 
$0.75 to the prices given for S series 
meters (preceding overleaf). 

r-- -----_.1_ ~n --n -nJn--l F 1-1.301 r: i : , . , 
, c---- , 
, , , 

I PANEL CUTOUT ,D , 
, +.015 -.000 ' 

: I : N 

A : I I 
: HOLE FOR I l ' E I ZERO AOJUST ' I 
: I .:../.228 DIA. : I 
I -L<:!:J- 1 I 
~ ____________ ' ____________ ~-.-Ll 

f------- B -------1 ---I f---.145 

MDDUTEC 
INCORPORATED 

18 Marshall St., Norwalk, Conn. 06854 
Tel.: 203·853·3636 TWX: 710·468·2039 
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<~PRII'lTED(ONTACTSO"'lS6CENrERS 
BOTTOM {TYPIC*' MAIING CONNECTOK'·flCO NO 00.6007 022·940 00,1 

MODEL 2000 
RESISTANCE LIMIT BRIDGE 
FEATURES 
• 0 TO 1.2 GIGOHM RANGE 
• ±0.005% ACCURACY AVAILABLE 
• 1 PPM SENSITIVITY ON ALL RANGES 
• LINEAR, DIRECT READING PERCENT DEVIATION 
• AUTOMATIC DEVIATION METER RANGING 
• NO DEVIATION METER ZERO OR CALIBRATION ADJUSTMENTS 
• LOW OVERLOAD RECOVERY TIME 
• TEST VOLTAGE PER MIL-R-93 
• COMPLETELY FLOATING, GUARDED AND SHiElDED 
• ALL SILICON SOLID STATE CIRCUITRY 

DESCRIPTION 
The Neutronic Model 2000 Resistance limit Bridge is a human 
engineered, completely self-contained instrument, designed 
for use in the manufacture of resistors whenever control of 
a trimming process is required. The instrument incorporates a 
unique "Active Guarded Bridge" which permits features here
tofore unobtainable in Resistance limit Bridges. Namely, per
fectly linear direct reading percent deviation, without any 
requirement for meter zeroing or calibration prior to use on 
a~y range. 

FEATURES 
.• COMPACT: Physically interchangeable with most conventional 4.5" 

Bezel Mount Panel Meters (3.5" High x 4.5" Wide x 2.75" Deep), 
• VERSATILE: Capable of measuring AC or DC Volts, Current (with DC 

Zero Suppression), or Ohms. 
• TTL BCD OIGITAL OUTPUTS, REMOTE ENCODE AND ISOLATED ANALOG 

AND DIGITAL GROUNDS STANDARD: Ideally suited for Data Logging 
System requirements. 

• AC OR DC OPERATION: Permits either stationary or mobile use. 
• HIGH ACCURACY: ±O.l % of Reading ±O1.% of Full Scale. 
• HIGH INPUT IMPEDANCE: Greater than 1,000 Megohms on 0.2 Volt 

Range. 
• 100 MICROVOLT RESOLUTION 
• AUTOMATIC POLARITY AND OVERRANGE INDICATION 
• NON-BLINKING WIDE ANGLE DISPLAY 
• OVERLOAD PROTECTION 

DESCRIPTION 
The Neutronic Model 100 Series Digital Panel Meters were designed 
primarily as a high performance, low cos!, 31!z digit instrument. They 
are direct replacements for most conventIOnal 4.5" bezel mount panel 
meters, thereby permitting instrument an~ syste.m man.u~acture~s to use 
interchangeably that meter which best SUitS their speCifiC reqUIrements. 

ADDITIONAL NEUTRONIC PRODUCTS 
DETAILS ON REQUEST 

1448 

Resistance Deviation Bridges. Automatic Resistance Bridges. Digital Clocks. 
Time Code Generators. Totalizing Counters. Preset Counters. AC & DC Power 
Supplies • Solid State Relays 

NEUTRONIC Corporation 

New Concepts in Electronics 
POST OFFICE BOX 625, ST. LOUIS, MISSOURI 63042/314/739-8817 

See YELLOW SECTION for Local Offices, Phones eem/1969 



'W'ij,Mffljj SECTION 2900 

NON-LINEAR SYSTEMS, INC. lei ORIGINATOR OF THE DIGITAL VOLTMETER 

SERIES X-I DIGITAL VOLTMETER 
• Five digits plus sixth digit 20% over-range 
• High speed-16 ms readings 

.001 % linearity and resolution 
• High Common Mode Rejection 
• Prewired to accept plug-in options 
• Options include-AC Converters, Ohms Con

verter, Millivolts Preamp, 
Active Filter, Ratio, Remote 
Trigger and Printout 

• Automatic Ranging 
• Automatic Polarity Indication 
• Systems Compatible 

SERIES X-2 DIGITAL VOLTMETER 
• Popular 4-digit model with 5th digit 20% 

over-range. 
• Compact portable unit 
• High Common and Normal Mode rejection 
• Options include: AC Converter 

Ohms/Millivolts Converter 
Precision Preamp 
Automatic Ranging 
Ratio 
Printout 

• Systems Compatible 

EIGHT RANGE OHMMETER 
• This special version of the X-I has extended 

resistance measuring capability in 8 ranges 
from 11.9999 to 119.999 Megohms with 
extremely low test currents. Also measures 
DC volts, Millivolts and includes Active Filter. 

SERIES X-3A DIGITAL MULTIMETER 

• Wide Capability: 
DC Volts-IO [tV to 1 KV in six ranges (to 30 KV 
with optional HV probe) 
AC Volts-0.5V to 300V in three ranges 
Ohms-lO milliohms to 2000 Megohms in 
nine ranges 
Current-lO picoamps to 200 milliamps in eight 
ranges (to two amps with optional shunt) 

• 2000 digits per range (0.05 % resolution) 
• Fully protected inputs 
• Automatic polarity and overload indicators scaled 
• Analog output 

DEL MAR, CALIFORNIA 
(714) 755-1134/ TWX: 910-322-1132 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1449 
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NON-LINEAR SYSTEMS, INC.~ 

SERIES X-5 DIGITAL PRESSURE METER 
• Direct digital readout of pressure in PSI or 

Inches of Mercury. 
• Non Position Sensitive-reading is affected only 

0.001 % of full scale per degree of tilt. 
• High Speed Operation-solid state electronics 

and only one moving part provide more than 30 
readings/minute for improved production. 

• Digital and/or Analog Data Outputs Available
to drive recorders or printers for permanent 
calibration and measurement records. 

• Complete Portable Single-Package Construction 
-transducer and all electronics enclosed in a 
5% II high unit which is rack mountable for 
systems compatibility. 

• "Take It With You"-unaffected by gravitational 
or barometric gradients. 

SERIES X-6 SUPER RATIOMETER 
• Measures and Computes Ratio (~), Differ

ence (A-B), and Deviation (A-;B) of any two 
analog inputs. 

• Multifunction DC volts, AC volts, Ohms, Milli
volts and Ratio (independent selection of 
each input function) 

• Common Signal Path on both inputs 
• Employs proven, high speed X-I DVM 

NEW 
SERIES X-4 DIGITAL VOLTMETER 
• Compact, miniaturized utility meter 
• Three digits plus fourth digit 100% over

range 
• Four ranges available: a to 1.999 VDC; 0 to 

19.99 VDC; a to 199.9 VDC and 0 to 1000 
VDC 

• Digital (BCD 8-4-2-1) output available on 
rear connector 

• Auto polarity indication 
• Overload indicator 
• Fast 60 readings/second 
• Additional ACV, Ohms, Current, and Millivolt 

adapters available 

S-l DATA ACQUISITION SYSTEMS 
• Handles up to 1000 3-wire inputs 
• Built around a .001 % accuracy X-I DVM 
• Flexible modular construction 
• Choice of input and output configuration to 

meet your requirements 
• Programmable Function and Range Selection 
• Field Expandable 
• Wide selection of modules: 

Scanners-crossbar or reed relay up to 
1000 channels 

Comparators-Hi, Lo, Go output 
Digital Clocks
Parallel-to-Serial Converters 
Digital Printers 
Incremental Mag Tape 
Various output devices 
Special interface units 

1450 See YELLOW SEC710N for Local Offices, Phones eern 11969 
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NON-LINEAR SYSTEMS, INC. 

MODULAR AGING SYSTEMS 
• Especially designed to age MOS LSI devices 
• Low cost-per-device 
• High density device storage 
• Quick change socket configuration 
• Triple safety temperature control 
• Low temperature gradients 
• Expandable modular construction 
• Programmable multiphase clock 
• Over-voltage and short-circuit protection 
• Real time data excitation 
• Handles up to 40 lead devices 

ARRAY TEST SYSTEMS 
Non-Linear Systems manufactures LSIC Array Test 
Systems to completely exercise and test functional 
and DC parameters of LSI devices. 
Operation is fully automatic for testing complex 
wafers or packaged units. Contact factory with 
your specific requirements. 

Non-Linear Systems maintains a world-wide staff of 
experi enced applications engineers to serve you. 
Please call the factory collect for address of your 
local NLS sales office. 

lei NON·LlNEAR SYSTEMS, INC. 
DEL MAR, CALIFORNIA 92014 
[714] 755-1134/TWX: 910-322-1132 

S-2 DATA ACQUISITION SYSTEMS 
• Four digit X-2 DVM 
• Compact, portable 101/2" high 
• Mag tape output 
• 32 channel 4-wire Scanner 
• Expandable with modules listed under S-l 
• Low Cost 

C-4A FOUR PHASE CLOCK PULSE 
GENERATOR 
• Four clock pulses with independent amplitude, 

phasing and width controls. 
• Common Rep Rate Control-from 100 Hz to 3 

MHz 
• Linear Phase Tracking with Frequency 
• Overload protection 
• Amplitude continuously variable from 0 to -30 

volts on each phase. 

MODEL 22-1 WORD GENERATOR 
• 22 Separate channels 
• Word length variable from 10 to 100 bits/ channel 
• Rapid, simple programming 
• Precision programmable level controls 
• Bi polar outputs, plus or minus 15 V 
• 2 MHz Clock 

eem /1969 See, YELLOW SECTION for Local Offices, Phones 1451 
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~NORTH ATLANTIC 
industries, inc. 

e 

AC PHASE SENSITIVE 

Resolver/Synchro Simulators & Bridges 
Most instruments offer a dual mode capability, permitting a 
single model to work with both resolvers and synchros. All 
units feature input/output isolation, and also direct in-line 
readout of angle, i.e., 359.999°, thus eliminating operator 
confusion, reading error and fatigue. All dual-mode units 
are also available as single-mode resolver or synchro units. 

Series 530-Resolver/Synchro Simulators 
These simulators provide the ideal outputs for driving 
resolvers and synchros at 11.8, 26, 90 and 115 V line-line 
voltages. These line-line voltages are all available with 
either 26 V or 15 V 400 Hz excitation, and feature isolated 
input and output. Accuracy is 2 arc-seconds. Standard reso
lutions are .0001 0, .001 °,1 ° and 5°, with standard units 3'h" 
full-rack. Optional half-rack mounting for 1 ° and 5° reso-
lution models. . 

Model 530/20, 540/20 Broadband Resolver/ 
Synchro Simulator & Bridge 
These broadband instruments operate over the frequency 
range from 50 Hz to 10 KHz, and provide accuracy to 10 
arc-seconds. Their flat frequency vs. accuracy characteristic 
makes either unit an ideal choice for test facilities requir
ing maximum utility from all instruments. Both the 
Simulator and the Bridge provide selectable resolver-and
synchro-modes for all standard line-line voltages in a 5'14" 
high full-rack unit. Angle is displayed as a non-ambiguous 
in-line readout from 0° to 360°. 

Model 532-Miniature Synchro Simulator 
Model 532 is a miniature synchro simulator offering pre
cision performance in a small panel-mounted unit suitable 
for production test, ground support and similar systems. 
Direct simulation of 11.S V 400 Hz line-line synchro trans
mitters (eX) is provided, with dial reading in 300 segments 
plus 5° increments selectable by sealed thumb-wheel 
switches and accurate to 30 arc-seconds. A similarly pack
aged Resolver Simulator, Model 531, is also available. Units 
c.an be supplied with several options, including 90 V line
IIlle output. 

Series 540-Resolver/Synchro Bridge 
These bridges permit direct measurement of resolver and 
synchro transmitters. They feature a constant null gradient 
output voltage, isolated input and output, input impedance 
over 500K, and 400 Hz accuracy of 2 arc seconds. Standard 
resolutions are .oooto, 1 0, and 5°, and are provided in a 31,2" 
full-rack panel unit. Optional half-rack mounting for 10 
and 5 ° resolution models. 

Model 541/10-Miniature Resolver Bridge 
This Miniature Resolver Bridge is designed for panel-mount 
applications in production and field test equipment. It meas
ures the angular position of 400 Hz resolver transmitters 
with an accuracy of 5 arc-seconds. Manual balance is by 
coarse and fine sealed thumbwheel switches, with readout 
in 45 ° segments plus 5 ° steps. A Miniature Synchro Bridge, 
Model 542/10, is available in an identical package. 

RTS·573 
An integrated 400 Hz Resolver/Synchro Test Console for 
complete resolver and synchro testing. Tests include Phase 
Shift, TR, Angular Accuracy, Electrical Zero, Phasing, 
Total and Fundamental Nulls, Input Current. 

Angle Position Indicators 
High-speed performance 400 Hz servos for field test and 
production test measurement of synchro and resolver trans
mitters. The half-rack API-S025 provides accuracy of 6 arc 
minutes, repeatability of 30 arc seconds, and slew speed of 
25 ° /second with a digital readout display. Optional retrans
mit components, dual-mode, and two-speed operation. Also 
available for operational use, 2" and 3" diameter units. 

Model 545-Automatic Angle Position Indicator 
This instrument is offered with .010 resolution and accuracy 
or with .001 ° resolution and 10-second accuracy for all line
to-line voltages from 11.8 to 9.0 V at 400 Hz. The digital 
angle is both displayed and available in BCD format at the 
rear connectors. Remote or front-panel selection of re-solver 
or synchro input, line-line voltage range and operating mode. 
Operating modes selected as Track (the instrument continu
ously follows the input data), Update (the instrument tracks 
for 200 msec, then holds until receipt of another command) , 
and Auto-Update (repetitive track/hold sequences) with a 
Variable Display Time of .5 to 3 seconds. Optional remote 
readout, ~nalog d-c null output, data freeze command, signal 
frequencIes 50 Hz to 4.8 KHz, multiplexed and multi-speed. 

AC Ratio Boxes 
These precision inductive voltage dividers provide ideal 
characteristics for use in ratiomeLric measurements. They 
feature high input impedance, low output impedance, and 
accuracy over a wide frequency band. All units have direct 
in-line non-ambiguous readout and occupy a minimum of 
panel space. 

RB·503, RB·504-AC Ratio Boxes 
For production test use, the RB-503 features 10 ppm accu
racy from 50 Hz to 5 KHz, Zin 300K, Zo 3.5n, 0.35f volts 
input rating and a ratio range from 0 to 1.111110. RB-504 
features 1 ppm accuracy from 300 Hz to 2 KHz, Zin 200K, 
Zo S.5n, 0.7f volts input rating, and a ratio range from 
-0.111110 to +1.111110. 

RB·503T, RB·504T-lnverting AC Ratio Boxes 
Both mo.dels feature isolated input with. full inversion cap
ability. Ratio range is ±1.111110 with 0.35f volts input rat
ing. The accuracy is 10 ppm and 3 ppm respectively for each 
model over the entire ratio range. Higher accuracy and input 
voltage rating is included through a built-in direct-input 
mode. 
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INSTRUMENTS, RATIO BOXES, AND ANGLE POSITION INDICATORS. 

Model 503/10-AC Ratio Box 
This broadband unit has a ratio range 0 to 1, operates from 
50 Hz to 10 KHz with 10 ppm accuracy from 50 Hz to 3 
KHz, and 100 ppm from 3 KHz to 10 KHz. This 3112" high 
full-rack unit is environmentally qualified for temperature, 
humidity, altitude, shock, and vibration. 

RB·521-Miniature Ratio Box 
For field use, this instrument features drip- and splash
proof construction while providing 10 ppm accuracy. Zin 
250K, Zo 3.5U, 0.35f volts input rating. 

Phase Angle Voltmeter~s 
These multifunctional instruments combin~ phase-sensitive 
modes with the functions of a conventional a-c voltmeter 
operating over the range of 10 Hz to 100 KHz. They provide 
direct-reading voltage measurement of the total, fundamen
tal, in-phase and quadrature components of an a-c signal to 
2% full-scale, as well as phase angle to 1 0. They feature 
calibrated voltage ranges Of 300 ,"V (or 1 m V) to 300 Y 
rms full-scale, built-in or plug-in harmonic-rejection filters, 
high quadrature overload capability, and operate with a 
wide range of reference voltages. 

Model 214A, 214B, 214C-Four-Frequency 
Phase Angle Voltmeter 
For production test use, these solid-state instruments pro
vide phase sensitive operation at 1, 2, 3, or 4 frequencies 30 
Hz to 20 KHz. Features include ±5% bandwidth without 
adjustment, adjustable meter scaling for go/no-go applica
tors, and 300 " ,"V to 300 V full-scale ranges. Rapid field 
change of frequency modules accomplished with simple one
control recalibration procedure. Available as Model 214A 
(no isolation), 214B (reference isolation), and 214C (signal 
and reference isolation). Optional rear connectors, 10 ,"V 
full-scale range. 

Model 240, Model 245-Phase Angle Voltmeters 
For field support use, these transistorized Phase Angle Volt
meters are designed for operation at a specified frequency 
from 30 Hz to 20 KHz. Similar performance to the Series 
214 with operation at a fixed reference level. Optional doc 
voltmeter function. 

VM-202-Phase Angle Voltmeter 
The original Phase Angle Voltmeter designed for production 
test use, provides phase-sensitive operation at a single-spe
cified frequency 30 Hz to 10 KHz. Optional signal and/or 
reference isolation. Also available in 2- or 3-frequency 
Model VM-204. 

Model 301A-Broadband Phase Angle Voltmeter 
For production test and laboratory use, this broadband 
instrument is designed for continuous phase sensitive opera
tion from 10 Hz to 100 KHz with a phase angle accuracy of 
0.25° from 30 Hz to 30 KHz. Harmonic rejection filters are 
available and simply plugged in behind the swinging meter 
panel. 

Model 215C-Militarized Phase Angle Voltmeter 
Provides over-all functions of and similar performance to 
the Model 214C. Phase Angle Voltmeter in a configuration 
qualified to MIL-T-21200, and designed for operation from 
0° to 75°C. Construction includes drip-proof front panel, 
booted toggle switches, panel meter per MIL-M-10304B, 
sealed controls and RFI gaskets. 

~NORTH ATL-'7J.:':!::i;: 
TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803 • 516-681·8600 

Model 212A, 2128, 212C-Transistorized 
Phase Angle Voltmeter 
This solid-state instrument, successor to the famous VM-
202, provides phase-sensitive measurement at a single· pre
specified frequency from 30 Hz to 10 KHz with full-scale 
measurement from 300 ,"V to 300 V. Three basic models are 
available: Model 212A (no isolation), Model 212B (refer
ence isolation), and Model 212C (signal and reference 
isolation) . 

Phase Sensitive Converters 
PSC-419-Phase Sensitive AC/DC Converter 
For automatic test systems, this programmable instrument 
converts 400 Hz signal components to high-level doc with 
0.1 % linearity and 0.003% scale factor change from _40° to 
+75°C. Input sensitivity 10 mV full-scale for 10 vdc full
scale output with 100 msec response time. Output impedance 
0.2U. Accessory panel available to provide rack mounting 
and manual input controls. Optional operation at other fre
qt:encies to 10 KHz. 

Phase Sensitive Converter-Model 431 
Designed as a building block for the GPATS (General Pur
pose Automatic Test System), this special purpose Phase 
Sensitive Converter measures total, fundamental, in-phase 
and quadrature voltages, and reads angles directly. It oper
ates in multiple frequency bands from 60 Hz to 15 KHz. 

M.od.el 214A, ~48, 214C 
Mod~240,Mod~245 

Model301A 

" .; •. 
. ....., 

Model 21SC 
ModeI212A,212B,212C 
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DC VOLTAGE METERS 

BCD ELECTRICAL OUTPUT & CONTROL 
1999-count meters only 

EXTERNAL CONTROL, all F options 

Measurements may be externally controlled as desired by use of the 
Measurement Enable input. While the Measurement Enable input is 
maintained true, measurements occur at 60 readings per second. 
Whil", it is false, the last measurement is held in memory. This mode 
of-external control is standard, but an internal storage element may 
be activated on request to allow control by pulses or transitions. 

Measurement Enable input 

voltage level loading effect 

False: 

True: 

DATA READY SIGNAL, all F options 

The Data Ready signal goes true upon completion of a measurement. 
and remains true until the next measurement is started. During this 
time. the BCD outputs constitute a valid reading available for use by 
an external device. The Data Ready signal normally reniains true for 
at least 6 ms. and may be held true indefinitely by holding the 
Measurement Enable signal false. Data Ready signal characteristics 
are 

True: +4.5v to +6.5v 

False: Ov to +0.5v 

22K source resistance 

5 rna current sink 

DIGITAL OUTPUTS, options F2 and F3 

The BCD electrical output includes overrange and polarity bits. as 
well as the magnitude of the reading. Signal characteristics are 

True: +4.5v to +6.5v 

False: Ov to +0.6v 

22K source resistance 

3 rna current sink 

DIGITAL 
PANEL 
METERS 
AC, DC, voltage, current, ratio 
non-blinking display 
overrange indication 
0.1 % R error, 1999 FS 
0.5% R error, 199 FS for $150 
isolation of analog from digital 
ground up to 60 readings 
per second 
Definitions: "R" means reading; "FS" means 
full scale 

AC VOLTAGE METERS RATIO METERS 

GENERAL SPECIFICATIONS 
Please consult the factory regarding non·standard ranges. program· 
mabie ranges. and non-standard settling times. 

READING RATE 

internal control mode: 

external control mode: 

1999 cou nts FS 199 counts FS 

SETTLING TIME atter a full-scale step input. to within 0.1 %FS: 140 
msec 

COMMON·MODE REJECTION, at 60 hertz 

with respect to digital ground: 

with respect to case 
or power ground: 

OPERATING ENVIRONMENT 
temperature: -20 to +60°C 
relative humidity: 0 to 90% 

500 V isolation 10 V isolation 

POWER REQUIREMENTS, 4.5 watts 
standard: 120v RMS ±1O%. 60 Hz 
option C: 220v 'RMS ±1O%. 50 Hz 

CHARACTER HEIGHT: 0.6 inch WEIGHT: 2 pounds 

NEWPORT LABORATORIES, 
630 East Young Street 
Santa Ana. California 92705 • 

Telephone (714) 540-4914 
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SIGNAL CONDITIONERS 

The SG-ll series of Transducer Bridge Signal Conditioning Units are 
self-contained plug-in instruments designed to be used with various 
strain-gage transducers. Each consists of a highly regulated, adjustable 
power supply and the balance, calibration and monitoring circuitry to be 
used with four, six and eight wire shielded systems. The power supply 
circuit exhibits very high temperature and time stability and provides 
line and load regulation of 0.01 %; excitation voltage is continuously 
adjustable from 0 to 16 volts at 0 to 150 rnA. The aU-silicon transistor 
circuitry features a self-restoring current limit circuit. These units 
can be wired for constant-current operation. . 

Extreme care has been taken to provide very high isolation to line
less than 0.03 pF coupling capacitance from power line to D.C. output 
- so that the instrument's performance approximates that of battery 
operation. 

The BALANCE, CALIBRATION, and E. V. COARSE and F.INE adjust controls 
are on the panel for easy adj~stment and are all ten-turn potentiometers 
of very high resolution. A single shunt is used for calibration. 

Two types of enclosures are available: a relay-rack mounting enclosure 
that permits the mdunting of eight units side-by-side in a 19-inch rack 
and a. portable enclosure, accepting a single plug-in unit. A plug-in 
power supply, only, is also available. 

MODEL SG-11 PLUG-IN UNIT (eight shown in rack) $187.50 each 
MODEL SG-11-R RELAY-RACK MOUNTING ENCLOSURE 
(as shown) with solder terminals only $90_00 each 
MODEL SG-11-RC RELAY-RACK MOUNTING ENCLOSURE 
with MS connectors (mating connectors included) $250.00 each 
MODEL SG-11-P PORTABLE ENCLOSURE (as shown) $39_50 each 

Write for Bulletin SG and Application Notes. 
Models for conditioning other transducers are also available. 

The Digital Temperature Indicator, Model DTI-l series, accepts signals 
from various thermocouples, amplifies and linearizes these signals, 
and displays temperature in digital form. BCD outputs are available 
for external printers or comparators. Bulletin DTI. 

ALPHA-NUMERIC DISPLAYS 

We design and build a wide variety of data displays 
for commercial and industrial use. Digits up to 20 
in. high - readable 500 feet away - with solid 
state control circuitry. Ask for quotation to meet 
your display requirements. 

i%iiij'ffiD SECTION 2900 

I DATA LOGGERS I 

The Model DL-2 Data Logger is a complete data acquisition system in 
a compact, portable package. It will scan up to 100 differential signals, 
digitize them, and print out their values to four places, also printing 
range, polarity and channel number. All data is displayed in the form 
of VB inch high characters on the printer wheels. 

Data Logger with 10 Channels $1995.00 
Data Logger with 100 Channels $2445.00 

PPM offers custom systems and Systems Components for data acquisi
tion and process control. PPM Data Acquisition Systems will accept 
as many as 1000 individual signals; these signals are scanned, digi
tized, and recorded in printed form or on punched or magnetic tape. 
Alarm outputs are . available for signals falling outside of preset 
limits. For systems applications we offer several Systems Com
ponents, such as: 
COUPLERS to drive various output devices such as card or 

paper tape punches, magnetic tape recorders, PPM 
(or other) printers, and electric typewriters. 

PRINTERS to accept most data codes are available up to 30 
columns wide (see Data Logger above). Bulletin DP. 

COMPARATORS to provide GO - NO GO comparison between digital 
data and preset limits or between two sets of digital 
data. 

SCANNERS reed relay and low level, are available with a wide 
choice of options. These include programming pin
boards, analog channel output, and others. Bulletin 
SN. 
Price (100 channel 2-pole reed-relay scannerl..$995.0ll 

t DIGITAL CLOCK 
Modular construction affords flexi
bility in meeting your special re
quiremens. Options, include crys
tal oscillator time base, additional 
digits, and time interval output. 
Bulletin DC. 
Price (6 Digit DC-4) ............ $650.00 

ELECTRONIC PROGRAMMER+ 
The Model EP-l provides relay 
contact operation at programmed 
start and stop times. Bulletin EP. 

All priced equipment available from stock. 

CALL US COLLECT WITH YOUR SPECIAL REQUIREMENTS 

CLEVELAND • OHIO 

PIPIM 7016 EUCLID AVENUE CLEVELAND, OHIO 44103 

Telephone: (216) 361·4720 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1455 
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ultra 
high resistance testers 
Meet the "MEGATROMETER". 
for Measuring Resistance to 
75,000 Million Megohms 

ADVANTAGES: 
Fast and Simple Operation - just as easy to us as an Ohmmeter! 
Direct Reading-no nulling needed. 
Low Cost - prices from $960. 

USES: 
Resistance measurements of ultra-high magnitude. 
Insulation resistance measurements of ceramics and other materials. 
Analyzing the effects of temperature, humidity, surface leakage and 

other critical characteristics of semiconductors and insulators. 
Remote resistance measurements using extension cables and a 

Faraqay Cage. 

The "Megatrometer" is a self-contained test device capable 
of measuring resistances from 14,000 ohms to 7.5 x 1016 
ohms. The test potential is continuously variable with 
ranges of 0-1,000 VDC or 0-1,500 VDC. It is accurate 
enough (±3% upper half scale) for general laboratory and 
engineering development, yet simple and rugged enough 
for use in production testing. 

SPECIFICATIONS: 
Resistance & Test Potential Ranges 

Model No. Resistance Range Test Potential 

710 14,000a to 5 x 10" 0-1,000 Volts, DC 
710H 140,000a to 5 x 10" 0-1,000 Volts, DC 
710V 140,000a to 7.5 x 10" 0-1,500 Volts, DC 

Measurement Range for Various Test Potentials: 

VOLTAGE 
RANGE IN OHMS 

710 7l0H 

3 14K - 5 x 10" 140K - 5 x 10" 
10 50K - 5 x 10" 500K - 5 x 1014 

25 4 x 10' - 1.2 X 1014 4 x 10' - 1.2 X 10" 
50 5 x 10' - 2.5 X 1014 5 x 10' - 2.5 X 10" 
100 1 x 10' - 5 X 1014 I X 10' - 5 X 10" 
250-1000 2 x 10' - 5 X 10" 2 X 10' - 5 X 10" 
1500 - -

Presenting the Precision Model 801 
RESISTANCE STANDARD BRIDGE 

ADVANTAGES: 
High Accuracy - 0.04%! 

?lOV 
140K - 5 x 10" 
500K - 5 x 1014 

4 x 10' - 1.2 X 10" 
5 x 10' - 2.5 X 10" 
I X 10' - 5 X 10" 
2 X 10' - 5 X 10" 
2 x 10'-7.5x 10" 

The unique circuitry of the "Megatrometer" {employs an 
extremely small grid current which permits the determina
tion of ultra-high resistance measurements. It is completely 
portable, no external AC supply is required as the unit uses 
mercury "D" cells and BC batteries. Battery life under nor
mal usage is approximately six months. The "Megatrometer" 
is safe under all operating conditions, and can not be dam
aged by short circuits or severe mechanical shock. 

Accuracy: ±3% upper 1/2 scale. (Higher accuracies obtainable by 
using front panel calibration adjustment and plug-in resistor 
standards.) , 
Calibration: Built-in 10 Megohm 0.2% calibration standard. Push 
button on front panel permits fast, easy calibration. 
Meters: Precision, fan-type with mirror scale. 
Power Supply: 8 mercury "D" cells. (The internal transistorized 
power supply impedance at 1,000 volts is sufficiently high to 
preclude the possibility of shock so common to low impedance
type power supplies.) 
Guard Circuit: A guard ring network intercepts all leakage current 
flowing across the electrode insulators and by-passes it around 
the electrometer circuit. 
Dimensions: 21'/2" W x 131/8" H X 151/8" D in cabinet. Rack panel 
can be removed and mounted in a standard 19" relay rack. 
Weight: Net approx. 40 Ibs., shipping appro?,. 45 Ibs. 
Prices: Model No. 710 - $ 960. FOB Southampton, Pa. 

Model No. 710H - $1,500." " 
Model No. 710V - $2,100. 

Options: Volume Resistivity Jig- Plug-in design for rapid compara
tive measurements of resins, thin tapes, etc. up to 7.5 X 10" 
ohms/cm'. Tests can be made in ten seconds. Dimensions: 5" x 2" 
X 21/4" ... $85. Extension Cables-Dual, 6-ft., Teflon-insulated cables 
terminating in Faraday boxes at each end ... $98. 

Continuously Variable Test Potential- 0-1,000 VDC. 
Plug-In Ratio Standards - 9 units serve as bridge arms. 

USES: 
Primary cal i bration laboratories. 
Voltage coefficient analysis for matching of components. 
Calibration of high Megohm resistors fo close tolerances. 

The Model 801 Resistance Standard Bridge is a self-con- SPECIFICATIONS: 
tained precision instrument of exceptionally high resolution Resistance Range:. 1,000 ohms to, 1.1 x 10'4 ohms. 
for resistance measurements from 1,000 ohms to 1.1 x 1014 Ratio Standards: 9-plug-in laboratory standard resistors supplied 

to serve as bridge ratio arms. 
ohms. Calibration is traceable to the National Bureau of Meters: Precision, fan-type with mirror scale. 

Standards. The test potential is continuously variable up 
to 1,000 VDC. Six decades are included and battery oper
ation assures the highest accuracy and stability as well 
as portability. 

PENN AI R B 0 R N E 

Power Supply: Batteries (internal). 
Housing: Oak case, designed so it can be 1\Iounted in a standard 
relay rack. 
Dimensions: 201/2" W x 16" H x 14" D (with handle~ width is 24"). 
Weight: Net approx. 40 Ibs., shipping approx. 45 Ibs. 
Price: $2,550 ... FOB Southampton, Pa. 

PRODUCTS COMPANY 
INDUSTRIAL HIGHWAY SOUTHAMPTON, PA. 18966 PHONE: (215) 355-3400 

FORMERLY MANUFACTURED BY MID-EASTERN ELECTRONICS, INC. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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ultra 
high resistance standards 
Certified RESISTOR STANDARDS 
with 1 % or 0.2% Certification 

ADVANTAGES: 
Ultra-High Values - from 10 to 10 million Megohms. 
Traceable to the National Bureau of Standards. 
Economical! 

USES: 
As primary laboratory standards. 
Calibration of test equipment for military specifications on 

resistance and leakage. 
Extending the range of the "Megatometer," and the Resistance 

Standard Bridge. 

Three basic types of Certified Resistance Standards in the 
ultra-high resistance range of 10 Megohms to 10,000,000 
Megohms are available: 
1). Reference Series - with resistance values selected to 
within 10% of listed values, measured to within 0.1 %, and 
certified to within 1%. 
2). Precision Series - with resistance values selected to 
within 10% of listed values, measured to within 0.02%, 
and certified to within 0.2%. 
3). Exact Series - with resistance values selected to within 
1% of listed values, measured to within 0.02%, and certi
fied to within 0.2%. 

SPECIFICATIONS: 
Resistance Values Available & Prices: 

RESISTANCE UNIT PRICE 

IN MEGOHMS' REFERENCE PRECISION EXACT 

10 $ - $ 72.00 $115.00 
100 i 34.00 98.00 I 126.00 

~--

1.000 36.50 110.00 139.00 
10,000 42.50 117.00 148.00 

100,000 49.00 165.00 198.00 
1.000,000 58.00 - -

10.000,000 i 72.00 - -

Voltage Coefficient: Approx. 0.001 %/volt. The precise coefficient is 
given for each resistor of the Precision and Exact Series. 

RECERTIFICATION of RESISTOR STANDARDS 
with RAPID Turnaround! 

Each Resistor Standard is the culmination of months of 
meticulous processing, ageing cycles, measured, labeled, 
stored, shelf aged and measured again. This process is 
repeated until stability in terms of long term drift is less 
than 0.2% during the first year. 

Resistors are mounted in a specially designed Faraday Box 
which plugs into the terminals of the "Megatrometer," 
Standard Resistance Bridge or with special mounting for 
use with compatible instruments. Teflon insulation is used 
exclusively and surface leakages are virtually eliminated 
through a special silicone treatment. 

Temperature Coefficient: 10 Megohm units approx. 15PPM/oF; high 
Megohms approx. 0.2%/oF. The Precision and Exact Series sup
plied with temp./ resistance curves. 

Stability: The greatest portion of long term drift occurs during the 
first year after delivery - less than 0.2% for high Megohm units. 
Recalibration and recertification is recommended. Use Penn Air
borne complete calibration facilities for prompt service. 

Leakage: Teflon insulation employed and a guard terminal is used 
which connects to the guard ring electrode of a Megatrometer 
or Bridge. 
Certification: Reference Series resistors are certified to within 1 %. 
The resistor's temperature coefficient is supplied on the certificate. 
Precision and Exact Series units are certified to within 0.2%, and a 
certificate plus a temp./ resistance curve are furnished with each unit. 

Dimensions: 5" W x 2V4" H X 2" 
D, with banana plugs extending ________ ~ 
1" beyond the 2" dimension. 1$ I I 

Standard Mounting: 'I@-' ··W-@-'f2." 
Special Mounting: Consult Factory. 'II 

Weight: Shipping approx. 3/4 pound , 1--1'/4 , 
per unit. I--- 2'12" ---oj 

Even Exact Series resistors are subject to long term drift and eventual recalibration and 
recertification is necessary. At Penn Airborne we are equipped and staffed to provide fast recerti
fication of not only our own ultra-high Resistance Standards, but also others. 
Simply return your units with a purchase order. The units will be re-certified as stated under 
Certification. 
Prices: Reference Series Resistors: $25. Precision or Exact Series Resistors: $50. 
Turnaround: Normally within two weeks, with emergency aid available. 

OTHER PENN AIRBORNE PRODUCTS ... 

PEN N 

As you probably surmise from our name, we do manufacture other equipment. Our 
original products are instruments for aerospace applications, including Liquid Oxy
gen quantity indicators, Exhaust Gas Temperature indicators and special control 
panels. We regularly work to quality control Mil-Q-9858A. Simply contact us for 
specifics. 

AIRBORNE PRODUCTS COMPANY 
INDUSTRIAL HIGHWAY SOUTHAMPTON, PA. 18966 PHONE: (215) 355-3400 

FORMERLY MANUFACTURED BY MID-EASTERN ELECTRONICS, INC. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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DC Non-Destructive Hipot 

and Insulation Testers 

FEATURES 
High sensitivity - 50 f.'a F.S. current

meter 

RANGES 0-50/500/5000 p,a. 

SERIES H, H.AC/ DC, and SL 

Extremely reliable, widely used DC test sets for 
non-destructive qualitative laboratory or production 
testing of dielectric materials requiring accurate 
leakage measurements. Expressly designed for sen
sitive current measurement and detection of micro· 
ampere leakage in insulation. High internal imped
ance and microamp overcurrent' cutout promotes 
non-destructive testing and safety for operating 
personnel. Solid state rectifiers and surge protec
tion provide extended life and reliability. Series "S" 
sets feature higher current and voltage capacity. 

OUTPUT RANGE 
MODEL KV - MA PRICE 

H2 0-2 @5 $325 
H5 0-5 @5 350 

Accurate metering - directly at output. 

Safety - high impedance, low current. 

Interlocks - zero start, external. 

Electronic high speed overload relay. 

long life, reliability ~ All solid state 
circuitry and surge protection. 

GENERAL SPECIFICATIONS 

Input 115-volt, 60-Hertz, I-phase, 
3-conductor grounding-type 
cord. 

Output Continuously adjustable
- 6-foot HV and grounded 
return cables. 

AIR Hl0 0-10@5 360 See "PP" Units Page 2061 
Regulation Approx. 25% N.lo to F.lo 

Ripple Approx. 2% at full load. DC H2O 0-20@1.5 
H30 0-30@1 
H50 0-50@1 

AIR 
H2 AC/DC 0-2 @5AC/DC 

DC/AC 
H5 AC/DC 0-5 @5AC/DC 
Hl0AC/DC 0-10@5AC/DC 

S50l 0-50 @5 
OIL S120l 0-120@5 
DC S150l 0-150@5 

S250l 0-250@5 

400 in Section 4000 for Units 
450 with low-Cost Controls 
500 

$275 OPTIONS 
300 
330 MEMORY VM $45 

$ 700 0-1/10/lOOf.'a CM $45 

1325 GUARDED RETURN $25 
1650 
3200 

AUDIBLE ALARM $30 

Overcurrent Relay - continuously ad
justable 10 - 5000 p,a. 

Metering 

Polarity 

Dual-scale, VM 4112", 2% 
full-scale accuracy, 3 range 
CM. Taut Band, Mirror Scale. 

Negative output, positive 
grounded. 

SEND FOR CATALO'G 

Standard Portable DC and AC NEW AC/DC KILOVOLTMETERS 

Hipot Testers 
SERIES S (DC) 

and P (At) 

Low-cost, self·protecting units for 

production testing of insulation 

materials; resistors, capacitors, 

harnesses, transformers, and' 
relays. Built-in protective fea

tures automatically limit short

circuit current to a safe value. 

Also used for testing completed 

electrical appliances. Series S 

units are excellent for DC hipot 

tests, impulse testing or capaci
tor charging. Taut Band Meters. 

OUTPUT 
MODEL KILO VOLTS PRICE 

DC 

S2 0-2 $150 

55 0-5 160 

S10 0-10 200 

S20 0-20 250 

530 0-30 300 

AC 

P2 0-2 KV $140 

P5 0-5 KV 150 

Pl0 0-10 KV 170 

P15 0-15 KV 220 

P20 0-20 KV 250 

FEATURES 
Simplicity - extremely simple controls 

for use by production personnel. 
Reliability - small number of compo

nents; short-circuit protected. 
Accuracy - direct metering of output. 
Safety - self-protecting; output voltage 

merely drops to zero when output is 
shorted ... is immediately reestablished 
when short is removed. 

Arc detector - for breakdown or fault 
detection, in addition to currentmeter. 

Continuously variable output by means 
of powerstat. 

Totally enclosed dead-front construction. 

GENERAL SPECIFICATIONS 
Input 115-volt, 60 Hertz, 1-phase, 3 

conductor grounding-type line 
cord~ 

Output Continuously adjustable - 6 foot 
leads with clips, rear of cabi
net. Short circuit current 5 ma 
(DC), 10 ma (AC). 

Metering Single-scale, 3V2", 2% DC, 4% AC 
accuracy. Currentmeters scaled 
0-5 ma (DC) 0-10 ma (AC)' 

Polarity DC negative, unless specified 
positive. 

OPTIONS 
DC output shorting solenoid $25 
Adjustable Audible overload alarm 30 
Dua I range meters 2S 

Portable triple-range AC/DC Kilovoltmeters 
designed for versatHity in research, develop
ment, production or maintenance measure
ments. Features include high overload 
capacity, fast spike bypass, ±2% full-scale 
accuracy (on DC or ±49'0 on AC) and 
maximum circuit loading of less than 
100 /La Taut Band, Mirror Scale. 

GENERAL SPECIFICATIONS 
Accuracy 
Circuit 
Loading 
Ranges 
Modes 

2% F.S. DC or 4% AC. 

Less than 100 /La 
Triple 
AC, DC, and short 

Size (case) 5112" x 7" x 3". 
Weight (c .. se) 2 Ibs. 
Movement Taut band 

OPTION - COWHIDE LEATHER CASE FOR METER - $J2 

MAX. PROBE 
.MODEL KV RANGES VOLTAGE LENGTH PRICE 

KVM10 ' 0-2.5/5/10 25 KV 6" 
KVM25 0-5/10/25 40 KV 9" 
KVM50 0-10/25/50 80 KV 15V2/1 
KVM100 0-25/50/100 160 KV 281/2/1 

PHASE TO PHASE (INSULATED) SELF CONTAINED 

MODEL PKVM UNITS MAY BE USED 
PHASE TO PHASE MEASUREMENTS AT 25 
WHILE MAINTAINING CASE AT GROUND. 

$150 
160 
185 
225 

MODELS 

PeschelLlnstruments Inc. 
Cape Coral Industrial Park 

Box 847, Cape Coral, Florida 33904 -' (813) LI 2-3164 

1458 See YELLOW SECTION for Local Offices, Phones eem' 1969 



Model APIOO-5 

PORT ABLE DC TEST SETS 
Series AP 

Lightweight air-insulated 2-piece units designed 
for plant or field use. Excellent for testing 
cables, insulators and rotating machinery ... or 
for lab applications in electrostatic, ionization, 
or dielectric studies. Small formica suitcase 
houses control section; fiberglass case, the 
high-voltage section. Test sets provide true 
portability - 50 KV at 1 ma in a total weight 
of only 17 Ibs, including controls. Test sets can 
be ordered as stackable units in stages of 50 
or 100 KV. 

Note: All units include shorting stick. Stacking 
sections @ $600 for 50 KV and $900 
for 100 KV (5ma). 

CUiiIb,rt@JJ SECTION 2900 

FEATURES 

Lightweight portability. 

Rugged construction - for field use. 

Sensitivity ~ 50 or 100 fJ-a currentmeter 
for accurate leakage detection. 

Safety - high output impedance, surge-
limiting resistor; no flammable oil. 

Ground relay prevents mis-use 

Low internal leakage. 

Surge protected meters and transformers. 

Long-life selenium rectifiers. 

GENERAL SPECIFICATIONS 

Input 115-volt, 60-Hertz, I-phase; 
available with inverter for 
6- or 12-volt DC input for 
field use. 

OUTPUT VOLTMETER CURRENT CONTROL HV SECTION NET Output Continuously adjustable from 
zero. MODEL KV-MA KV METER -I'a UNIT SIZE SIZE WEIGHT PRICE 

AP25-1 0-25@1 0-10/25 SO/ 500/ 1000 one piece 9xl6x8 20# $500 Regulation Approx. 20% N.L. To F.L. 

AP50-1 * 0-50@1 0-25/50 100/1000 12x6x8 4x8xl3 17# 500 Ripple Approx. 2% rms. 
AP50-5 0-50@5 0-25/50 50/500/5000 9x16x8 13xl2xl2 50# 950 Overload Fused primary. 
AP100-1* 0-100@1 0-50/100 100/1000 12x6x8 13xl2x21 50# 890 Metering Multi-scale, 2% accuracy, 

Taut Band, Mirror Scale. AP100-2 0-100@2 0-50/100 50/500/2500 9xl6x8 13xl2x21 65# 1300 
AP100-5 0-100@5 0-50/100 50/500/5000 9x16x8 12x16x23 100# 1525 

Polarity Negative, unless specified 
positive. * HV on and off switches and pilot light not used on AP50-1 or AP100-1. 

Model K50CTDC 

FEATURES 

Dual Output - both AC and DC, con-
tinuously adjustable. 

Simplified controls. 

Accuracy - meters directly at output. 

Safety - instantaneous overload circuit 
breaker. 

Reliability - dry-type rectifiers, surge 
protection. 

GENERAL SPECIFICATION 

Input I 15-volt, 60-Hertz, I-phase, 
3-conductor grounding-type 
cord. 

Output Continuously adjustable, 8-
foot HVDC leads and AC 
bushings. 

Regulation (DC) approx. 25% N.lo to 
F.lo 

DC Capacity Current rated 1/2 AC cap. 

Ripple (DC) approx. 5% rms. 

Overload 

Metering 

Polarity 

eem /1969 

Instantaneous circuit 
breaker. 

Separate KV meter for DC 
and for AC rms; 2% DC & 
4% AC F.S. accuracy. Com
mon AC/ DC milliammeter in 
ground lead of HV output; 
4% full-scale accuracy_ 
Taut Band, Mirror Scale. 
(DC) negative output, posi
tive grounded. 

HIGH·VOLTAGE AC TEST SETS 
SERIES K 

Completely redesigned high-capacity units with elaborate control circuits for maximum 

convenience and safety. For testing in accordance with. ASTM, MIL and IPCEA standards. 

Widely used by wire and cable manufacturers, laboratories, electric utilities, service 

organizations and schools. Convenience and safety features include fully interlocked 

controls, multiple overload devices, accurate dual-scale metering and function or status 

indicators, High-voltage transformer is ruggedly designed for testing service, with I.ow 

end of secondary grounded. KVA ratings are standard one hour, intermittent testing. 

Available as corona test sets. 

HIGH·VOLTAGE AC/DC TEST SETS 
SERIES KS 

Dual output designed for both AC and DC dielec
tric or insulation testing, as well as power supply 
use. Simplified controls reduce cost ... simplify 
use by inexperienced personnel ... promote long 
trouble-free operation. Smaller units and lower 
voltage units in table top cabinets. Larger or 
higher voltage units in floor cabinets or as 2-piece 
units with HV section in oil tank_ Optional extras 
include dual-scale meters ($50) and automatic out
put shorting on DC $25-45, (depending on voltage 
rating) - a recommended accessory for cable or 
capacitor testing_ 

SEND FOR 

CATALOGUE 

MODEL 

KS I-50 

KS 2-50 

KS 2-100 

KS3-100 

KS 5-50 

KS 5-100 

KS 10-10 

KS 10-25 

KS 20-5 

KS 20-10 

KS 30-10 

KS 50-5 

KS 50-20 

KS 50-40 

KS 70-50 

RMS& OUT- RMS& 
DC-KV PUT DC-MA 

0-1 @ 50 

0-2 @ 50 

0-2 @ 100 

0-3 @ 100 

0-5 @ 50 

0-5 @ 100 

0-10 @ 10 

0-10 @ 25 

0-20 @ 5 

0-20 @ 10 

0-30 @ 10 

0-50 @ 5 

0-50 @ 20 

0-50 @ 40 

0-70 @ 50 

HIGH VOLTAGE 
TEST EQUIPMENT 

PRICE 

$350 

450 

550 

550 

600 

800 

450 

650 

450 

650 

1000 

1200 

1800 

2400 

3500 

PesChelf!nstruments Inc. 
Cape Cora I Industrial Park 

Box 847, Cape Coral, Florida 33904 - (813) LI 2-3164 

See YELLOW SECTION for Local Offices, Phones 1459 
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PROMINENCE 
IN FREQUENCY MEASUREMENT AND CONTROL 

FREQUENCY. COMPARATORS FOR 
SHORT·TERM FREQUENCY AND PHASE STABILITY ANALYSIS, MEASUREMENT AND TROUBLESHOOTING 

MODELS 103A, 104A, 105A AND 
106A FREQUENCy COMPARATORS 

MODEL 109 WIDE RANGE 
FREQUENCY EXTENDER. 

MODEL 106A FREQUENCY COMPARATOR 
Error multiplication for direct digital display, 

resolution to 1 part .in 1012 in 1 second. 

MODEL 112 TIME DIFFERENCE MONITOR 

• Six Selectable Decade Stages of 
Error Multiplication to1,OOO,OOO 

EXTENDS FREQUENCY RANGE OF 
P.R. FREQUENCY COMPARATORS 

• Built-in Frequency Discrimina
tor Gives Analog Frequency Dif
ference Indications on Front 
Panel Meter and External Chart 
Recorder 

• Frequency comparison or cali
bration methods of operation 

• Built-in Phase Detectors with 
Resolution Greater Than 0.3 De
gree Peak to Peak at Equivalent 
Frequency of 1GHz 

• Accepts any frequency from 1 
MHz to 108 MHz in comparison 
mode of operation and 0.6 to 
220 MHz in calibration mode of 
operaton 

AN/URM-115A 
FREQUENCY DEVIATION METER 
Approved frequency comparator 

for military field use • Resoluton better than 1 part in 
10" peak-to-peak in 1 second 

• A"ows Quick Accurate Measure
ment of Both Sl:Jort and long 
Term Performance of Frequency 
Sources, Active and P.assive 
Networks, etc. 

• A"ows short term phase stabil
ity of networks to be measured 
at any frequency from 1 to 108 
MHz 

• Can Be Used with Peripheral 
Equipment to Make An Ex
tremely High Resolution, low 
Noise, Very Wide Dynamic 
Range Spectrum Analyzer 

MODEL 091 FREQUENCY COMPARATOR 
Error Multiplication to 1000 

MODEL 113 
DIFFERENTIAL TIME COMPARATOR 

Resolution of 0.1 nanosecond; 
21 input frequencies 

OFFSET 
GENERATORS 
FOR TIME 
SCALE CONVERSION 

QUARTZ CRYSTAL MEASURING SYSTEM 

OTHER PRODUCTS 

• Up to 1 part in 108 

frequency accuracy 
• Up to 1 part in 10' 

frequency repro
ducibility 

The Parzen Research 
Model 302 Universal Pre· 
cise Crystal Measuring 
System is a highly ad
vanced, state·of·the·art 
instrument which, when 
used in conjunction with 
immitance bridges allows 
the precise measurement 
of the properties of 
quartz crystals or similar 
devices over the fre
quency range 500 kHz to 
216 MHz. 

• MULTI COUPLERS, ANTENNA TUNERS, RF 
SWITCHING MATRICES, AUDITORY TRAINING 
EQUIPMENT, FREQUENCY SYNTHESIZERS 

• VECTOR DYNAMICS DIVISION - SERVO SYS
TEMS, DC MOTOR DRIVES AND INDUSTRIAL 
CONTROL SYSTEMS 

• Steps of 5 parts in 1010 

• Automatic Conversion of One Time Scale to 
Another, Such As A.1 to UT.2, without Affecting 
the Original Standard 

• Enables Comparison of Two 1 MHz Signals Off
set Beyond a Frequency Comparator's Fre
quency Range 

FREQUENCY DISTRIBUTION AMPLIFIERS 
AND SYSTEMS MODEL 120 SERIES 
• low noise-less than 1 

part in 1012 degradation 
• Up to 40 isolated outputs 

• High isolation 
• 10,5, I, and .1MHz 

frequency outputs 

PARZEN RESEARCH has internationally rec
ognized competence in the field of precise fre
quency control, including ultra-stable frequency 
generation and synthesis, low-noise freque~lcy 
multiplication and division, frequency source 
combination, standard frequency distribution, 
and highest-resolution frequency, phase, and 
time comparisons. Particular effort has been ex
pended on the problems associated with excel
lent short-term stability. 

PARZEN RESEARCH 
A DIVISION OF I(>vitron CORPORATION 

48 URBAN AVENUE, WESTBURY, LONG ISLAND, 
NEW YORK 11590 TELEPHONE: 516 ED 4-3900 

1460 See YELLOW SECTION for Local Offices, Phones eem/1969 



For 
up to the minute 
data 
about the 
latest 

-

Philamon® INCORPORATED 

90 HOPPER STREET,WESTBURY, NEW YORK 11590 

'Wiij,ftuti SECTION 2900 

Resonators & Oscillators 
Double & Single Pole 
Filters and 
Optical Modulators 

Phone, 
Twx, 
or write 

Philamon® 
the one firm that has 
!:lpecialized since 1948 
in the development, 
design, and production 
of quality fork 
controlled devices ... 
offering service, 
welcoming specials, 
and delivering for 
industrial, military, or 
aerospace applications 

Phone 516--333-1700 
Twx 510-222-4749 

eem 11969 See YELLOW SECTION for Local Offices, Phones 1461 
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i44.ii ij,MD SECTION 2900 

~~indicating instrnments 
of integritu" 90 0 Ruggedized Mil-M-J0304C 

RANGE 2Y," MODELS 621-624-627 3Y," MODELS 631-634-637 4Y," MOD ELS 641-644-647 

MR DESIGNATION & $NETEACH-LOTS OF $NET EACH-LOTS OF $NETEACH-LOTS OF 

SCALE 1-9 10-24 25-49 50-99 1-9 10-24 25-49 50,99 1-9 10-24 25-4950-99 

D C MICROAMMETERS MR26 MR36 MR46 

I MR*W020DCUAR I 0-20 41.2535_0631.7625_1641.2535_0631.7625.1642.2535_91 32.5325.73 
i MR*W050DCUAR 0-50 25_00 21.25 19_38 15_23 25_00 21.25 19_38 15.2325_3021.5519_68 15.53 

MR*Wl00DCUAR 0-100 23.57 19_98 18.21 14.30 23.57 19_98 18.21 14.30 23.8720.28 18.51 14.60 
MR*W200DCUAR I 0200 22.1318.80 17.14 13_2522.13 18.80 17_14 13.25 22.43 19.10 17.44 13.55 

MR*W500DCUAR J 0-500 20.69 17.53 15.99 12.22 20.69 17.53 15.99 12.22 20.99 17.83 16.29 12.32 

MR*W5T5DCUAR 5;050 23.57 19.98 18',,21lliii4.30 23.57 19.98 18.21 14.3023.8720_28 18.51 14_60 I 
MR*W1H1DCUAR 100:0:100 22.13 18.BO 17.14 13.2522.1318.8017.14 13.2522.4319_1017.4413.55

1

' 

MR*W5H5DCUAR ,.,5",0""0--,-0,--",50",0,,--,--,-19,-,,,",2=.5Ll..,6C'.o3-,5cl4,4:5 1 1.20 19.25 16.35 14.45 11.20 19.55 16.65 14.75 11.50 
DC MILLIAMMETERS 
MR*W005DCMAR 
MR *W010DCMAR 
MR*W050DCMAR 

I MR*Wl00DCMAR 

I
i MR*W200DCMAR 

MR*W500DCMAR 
DC AMMETERS 

0-5 
0·10 
0-50 
0-100 
0-200 
0-500 

19.2516-.3514.4511.2019.2516.3514.4511.2019_5516.65 14.75 11.50 

19.25 16.35 14.45 11.20 19.25 16_35 14.45 11.20 19.55 16.65 14.75 11.50 
19.25 16.3514.45 11.20 19.25 16.3514.4511.20 19.5516.6514.7511.50 
19.25 16.35 14.45 11.20 19.25 16.35 14.45 11.20 19.55 16.65 14.75 11.50 
19.25 16.35 14.45 11.20 19.2516.3514.45 11.20 19.55 16.65 14.75 11.50 
19.25 16.35 14.45 11.20 19.25 16.35 14.45 11.20 19.55 16.65 14.75 11.50 

~R*WOOIDCAAR 0-1 19.25 16.35 14.45 11.20 19.25 16.35 14.45 11.20 19.5516.6514.75 11.50 
MR'*W002DCAAR 0-2 19.25 16.35 14.45 11.20 19.25 16.35 14.45 11.20 19.55 16.65 14.75 11.50 
MR*W005DCAAR 0-5 19.25 16.35 14.45 11.20 19.25 16.35 14.45 11.20 19.55 16.6514.75 11.50 

I MR*W010DCAAR 0-10 ,~J.6_~~? 11.20 19.25 16.35 14.4511.2019.5516.6514.7511.50 
DC VOLTMETERS _--'_.0:...:"'---__ 

MR*Wl00DCVVR ---'~0~_71070~"-1~9~.7~5~176.~8~0~14~.~75~171-.5~O~179.~7~5'1~6-.780~1-4~.7~5~171~1.~5~0~2~0~.705~1~7~.1~0~175.~0~5Tl~I~.780~1 
MR*W150DCVVR 0-150 19.7516.8014.75 11.50 19.75 16.80 14.75 11.50 20.05 17.10 15.05 11.80 
MR*W500DCVVR 0-500 19.75 16.80 14.75 11.50 19.75 16.80 14.75 11.50 20.05 17.10 15.05 11.80 

DC MILLIVOL TMETERS 

MR*W050DCMVR JJ:' 0-50 19.25 16.35 14.45 11.20 19.25 16.35 14.45 11.20 19.55 16.6514.75 11.50 
MR*W050DCMVR 0-50 19.25 16.35 14.4511.20 19.25 16.35 14.45 11.20 19.55 16.65 14.75 11.50 

M R* W050 DC M V R 0-50 _---'--1_9_. 2_5..L.l_6 ._3_5-'--..1 4.:.._45---,--1_1_. 2_0--'---1_9.-'-2_5'-----1 6",.",35---,--1_4",. 4_5..L..1_1,,,,2,,,0-,-,-1 9",.",5.:..5.1.1-,-6",.6:.;5,-,-,-1_4.",7-,-5..1...11",.",5-,--°, 
AC MILLIAMMETERS 

MR*W010ACMAR 
M R *W020ACMA R 
MR*W050ACMAR 

AC AMMETERS 
MR*WOOIACAAR 
MR*W005ACAAR 
MR*W010ACAAR 
MR*W050ACAAR 

AC VOL TMETERS 

MR*W005ACVVR 
MR 'WOl OACVVR 
MR*W015ACVVR 

I
i MR*W150ACVVR 

MR *W300ACVVR 
MR*W500ACVVR 

*MR26/MR36/MR46 

0-10 
0-20 
0-50 

0-1 
0-5 
0-10 
0-50 

0-5 
0-10 
0-15 
0-150 
0-300 
0-500 

20.75 17.45 15.30 12.03 20.75 17.45 15.30 12.03 22.75 19.34 17.52 13.88 
20.75 17.45 15.30 12.03 20.75 17.45 15.30 12.03 22.75 19.34 17.52 13.88 
20.75 17.45 15.30 12.03 20.75 17.45 15.30 12.03 22.75 19.34 17.52 13.88 

20.75 17.45 
20,7517.45 
20.75 17.45 
20.75 17.45 

15.30: 1112.03 20.75 
15.30 12.0320.75 

15.30 12.0320.75 
15.30 12.03 20.75 

17.45 15.30 12.03 22.75 19.34 17.52 13.88 
17.45 15.30 12.0322.75 19.34 17.52 13.88 
17.45 15.30 12.03 22.75 19.34 17.52 13.88 
17.45 15.30 12.03 22.75 19.34 17.52 13.88 

22.25 lB.75 16.451]3.25 22.25 lB.75 16.45 13.2524.25 20.61 18.67 14.79 
22.25 18.75 16.4513.25 22.25 lB.75 16.45 13.2524.25 20.61 18.67 14.79 
22.25 18.75 16.45 13.2522.25 18.75 16.45 13.2524.25 20.61 18.67 14.79 
22.25 18.75 16.45 13.2522.75 lB.75 16.45 13.25 24.25 20.61 18.67 14.79 
22.25 lB.75 16.45 13.25 22.25 18.75 16.45 13.25 24.25 20.61 18.67 14.79 
23.75 20.25 17.99 14.25 23.75 20.25 17.99 14.2525.75 21.B9 19.B3 15.71 

2.2200IA. ______ " MODEL NUMBER CODE 

PLEASE SPECIFY WHEN 

ORDERING: MODEL SIZE, 

NUMBER AND RANGE. 
~C"l~ 100

: 2 115 OIA + 

@J 

1.220 R.- 621/631/641 ... 900 DC Pivot Jewel 

624/634/644 .. , 900 DC Taut Band 

627/637/647 ... AC Iron Vane 

..j 31--1 ..... 120-/ .. 2'-
I, WAll, 

" I~O±,OO1 
!i HOLES ONI,!I6OR It 

eem /1969 

\ ~·8-32 THO 
L.12!5 :!:..OO!l DIA 

3 HOLES ON 1.220R, S.C 

4Y2" 

-.12501" 
:5 HOLES 

ru," '.oeEso",OO.Rae 

See YELLOW SECTION for Local Offices, Phones 
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Ruggedized Pane' Meters 
Mil-M-JIJ:J1J4C 

~~iftdif!"tiftg ilUltrunwfttll 
01 ifttegrlt-g~' 

MR RANGE I" _ 1800 MODEL 602 

DESI GNA TlON & I $ NET EACH - LOTS OF 
SCALE 1-9 10-24125-49 50-99 

DC MICROAMMETERS 

MR 
RANGE I IW' MODEL 611 

DESIGNATION 
& 1 $ NET EACH-LOTS OF 

SCALE 1-9. 10-24 25-49 50-99 , 
DC MICROAMM'!:TERS 

MR03W050DCUAR 0-50 83.93 75.68 68.26 64.54 
MR03WI00DCUAR 0-100 82.50 74.25 66.83 63.11 

MR13S100DCUAR 0-100 30 .• 57 25.98 23.54 18.65 
MR13S500DCUAR 0-500 27.69 23.54 21.32 16;89 
DC MILLIAMMETERS MR03W200DCUAR 0-200 81.06 72.81 65.39 61.67 

MR13S00lDCMAR 0-1 26.25 22.30 20.20 16.01 MR03W500DCUAR 0-500 79.62 71.37 63.95 60.23 
DC MILLIAMMETERS 
MR03WOOI DCMAR 0-1 78.28 70.00 62.60 58.90 
MR03WOO5DCMAR 0-5 78.28 70.00 62.60 58.90 

MR13SIUl DCMAR 1-0-1 26.25 22.30 20.20 16.01 
'DC MICROAMMETERS (Pivot & Jewel +2% F.S.) 

0-50 25.00 21.25 19.38 15.23 
0-100 23.57 19.98 18.21 14.30 MR03WOI0DCMAR 0-10 78.28 70.00 62.60 58.90 

MR03w050DCMAR 0-50 78.28 70.00 62.60 58.90 
MA03WI00DCMAR 0-100 78.28 70.00 62.60 58.90 
MR03W200DCMAR. 0-200 78.28 70.00 62.60 58.90 
MR03W500DCMAR 0-500 78.28 70.00 62.60 58.90 
DC MILLIVOL TMETERS (Pivot & Jewel + 2% F.S.) 

0-50 78.28 70.00162.60158.90 

0-200 22.13 18.80 17.74 13.25 
0-500 20.69 17.53 15.99 12.22 

DC MILLIAMMETERS (Pivot & Jewel ± 2% F.S.) 
0-1 19.25 16.35 14.45 11.20 
0-5 19.25 16.35 14.45 11.20 
0-10 19.25 16.35 14.45 11.20 
0-50 19.25 16.35 14.45 11. 20 DC VOLTMETERS 

0-100 19.25 16.35 14.45 11.20 MR03W002DCVVR 0-2 79.28 71.00 63.60 59.90 

0-500 19.25 16.35 14.45 11.20 MR03WOI0DCVVR 0-10 79.28 71.00 63.60 59.90 
MR03W020DCVVR 0-20 79.28 71.00 63.60 59.90 
MR03W050DCVVR 0-50 79.28 71.00 63.60 59.90 
MR03WI00DCVVR 0-100 79.28 71.00 63.60 59.90 
MR03W150DCVVR 0-150 79.28 71.00 63.60 59.90 

DC MILLIVOLTMETERS (Pivot & Jewel ± 2% F.S.) 
c---- - --- -- T-o-w-lI9.25116.35 14.45 11.20 

DC VOL TMETERS (Pivot & Jewel ± 2% F.S.) 
0-1 19.75 16.80 14.75 11.50 
0-3 19.75 16.80 .14.75 11.50 
0-5 19.75 16.80 14.75 11.50 
0-10 19.75 16.80 14.75 11.50 
0-25 19.75 16.80 14.75 11.50 
0-50 19.75 16.80 14.75 11.50 
0-100 19.75 16.80 14.75 11.50 
Q-500 19.7516.80 14.75 11.50 

AC VOL TMETERS (Pivot& Jewel- Rectifier+'3% F.S.) 
0-150 24.25 20.80 18.25 14.20 
0-300 24.25 20.80 18.25 14.20 
0-500 24.25 20.80 18.25 14.20 

25tr Ruggedized Mil-M-J1J31J4C 

RANG!! 2l)" 2W' MODEL 623 3l)" MODEL 633 4Y," MODEL 643 

MR DESIGNATION & $NET EACH-LOTS OF $ NET EACH - LOTS OF $NET EACH-LOTS OF 
SCALE 1-9 10-24 25-49 49-99 1-9 10-24 25-49 50-99 1-9 10-24 25-49 50-99 

DC MICROAMMETERS MR24 MR34 MR44 

MR*W200DCUAR 0-200 53.00 45.00 39.70 'EfI.27 53.00 45.00 39.70 26.27 53.30 45.30 40.00 36.57 

MR*W500DCUAR 0-500 53.00 45.00 39.70 26.27 53.00 45.00 39.70 26.27 53.30 45.30 40.00 26.57 

DC MILLIAMPERES 
MR*WOOIDCMAR 0-1 47.50 40.40 35.60 25.00 47.50 40.40 35.60 25.00 47.80 40.70 35.90 25.30 

MR 'WOO5DCMAR 0-5 47.50 40.40 35.60 25.00 47.50 40.40 35.60 25.00 47.80 40.70 35.90 25:30 

MR'WOI0DCMAR ' 0-10 47.50 40.40 35;60 25.00 .47.50 40.40 35.60 25.00 47.80 40.70 35.90 25.30 

DC VOL TMETERS 

MR*WOIODCVVR 0-10 49.50 42.40 r6.6O 26.27 49.50 42.40 36.60 26.27 49.80 42.70 36.90 26.57 

MR *W050DCVVR 0-50 49.50 42.40 36.60 26.27 49.50 42.40 36.60 26.27 49.80 42.70 36.90 26.57 

MR*WI50DCVVR 0-150 49.50 42.40 36.60 26.27 49.50 42.40 36.60 26.27 49.80 42.70 36.90 26.57 

AC VOL TMETERS - RECTIFIER 
MR*W150ARVVR 0-150 54.50 47.40 41.60 31.27 54.50 47.40 41.60 31.27 54.80 47.70 41.90 31.57 

MR*W300ARVVR 0-300 54.50 47.40 41.60 31.27 54.50 47.40 41.60 31.27 54.80 47.70 41.90 31.57 

MR*W500ARVVR 0-500 54.50 47.40 41.60 31.27 54.50 47.40 41.60 31.27 54.80 47.70 41.90 31.57 

See YELLOW SECTION for Locar Offices, Phones eem/1969 
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~~intlic"ting instruments 
of integritg" Custom II 

RANGE 12y," MODELS 521-524-52713y,° MODELS 531·53 .. _53714Y,"MODELS 541-544-547 
& • $ NET EACH - LOTS OF I $NET EACH - LOTS OF! $ NET EACH - LOTS OF 

SCALE 1-9 110-24 125-49 50-99 1 1-9 10·24 25-49 50-9911-9 10-24 25-49 50-99 

DC MICROAMMETERS (Taut Band & Pivot & Jewel ± 2% F.S.) 
TB 0-20 31.10 26.20 23.15 21.75 31.90 27.20 24.00 22.40 34.70 29.50 26.00 24.30 

0-50 21.95 18.65 16.45 15.35 22.40 19.05 16.80 15.70 23.95 20.15 17.90 16.75 
0-100 19.85 16.90 14.90 13.90 20.75 17.60 15.50 14.50 22.85 19.40 17.15 16.00 
0-200 18.35 15.60 13.75 12.85 19.10 16.25 14.35 13.40 20.75 17.60 15.55 14.50 
0-500 17.95 15.30 13.45 12.60 18.80 15.95 14.10 13.15 20.15 17.10 15.10 14.10 

TB10-0-l0 31.10 26.20 23.15 21.75 31.90 27.20 24.00 22.40 34.70 29.50 26.00 24.30 
25-0-25 21.95 18.65 16.45 15.35 22.40 19.05 16.80 15.70 23.95 20.15 17.90 16.75 
50-0-50 19.85 16.90 14.90 13.90 20.75 17.60 15.50 14.50 22.85 19.40 17.15 16.00 

100-0-100 18.35 15.60 13.75 12.85 19.10 16.25 14.35 13.40 20.75 17.60 15.55 14.50 
DC MILLIAMMETERS (Pivot & Jewel ± 2% F.S.) 

0-1 17.45 14.85 13.10 12.20 17.95 15.25 13.45 12.85 19.10 16.25 14.35 13.35 
0-5 17.45 14.85 13.10 12.20 17.95 15.25 13.45 12.85 19.10 16.25 14.35 13.35 
0-10 17.45 14.85 13.10 12.20 17.95 15.25 13.45 12.85 19.10 16.25 14.35 13.35 
0-15 17.45 14.85 13.10 12.20 17.95 15.25 13.45 12.85 19.10 16.25 14.35 13.35 
0-25 17.75 15.10 13.30 12.40 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 
0-50 17.75 15.10 13.30 12.40 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 
0-100 17.75 15.10 13.30 12.40 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13,90 
0-200 17.75 15.10 13.30 12.40 18.50 15.75 13.90 12.95 19.83 16.85 14.90 13,90 
0-500 17.75 15.10 13~30 12.40 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 

'--c--'-,~.. .---
DC AMMETERS (Pivot & Jewel - Self Contained! 2% F.S.) 

0-1 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13,90 

0-1.5 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 
0-3 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 

0-5 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 

0-10 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 
0-25 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 
0-30 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 
0-50 17.75 15.10 13.30 12.45 18.50 15.75 13.90 12.95 19.85 16.85 14.90 13.90 

DC MILLI VOL TIolETERS:Pivot & Jewel ± 2% F.~.) 

4" x 6" MOD ELS 561-567 
$ NET EACH - LOTS OF 
1-9 10·24 125-49 150-99 

- - - -
29.70 25.25 22.30 20.80 
25.90 22.00 19.45 18.15 
24.80 21.10 18.60 17.35 
23.60 20.05 17.70 16.50 

- - - -
29.70 25.25 22.30 20.80 
25.90 22.00 19.45 18.15 
24.80 21.10 18.60 17.35 

--------
23.60 20.05 17.70 16.50 
23.60 20.05 17.70 16.50 
23.60 20.05 17.70 16.50 
23.60 20.05 17.70 16.50 
24.05 20.45 18.05 16.85 
24.05 20.45 18.05 16.85 
24.05 20.45 18.05 16.85 
24.05 20.45 18.05 16.85 
24,05 20.45 18.05 16.85 

24.50 20.80 18.40 17.15 
24.50 20.80 18.40 17.15 
24.50 20.80 18.40 17.15 
24.50 20.80 18.40 17.15 
24.50 20.80 18.40 17.15 
24.50 20.80 18.40 17.15 
24.50 20.80 18.40 17.15 
24.50 20.80 18.40 17.15 

0-50 17.60 14.95 13.20 12.35118.35115.55 13.75 12.85119.85 16.851,4.,/0113.90124.5020.80 18.40 17.15 
DeVOL TMETERS (Pivot & Jewel ± 2% F.S.) 

0-1 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-1.5 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-3 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 

0-5 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-10 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0.11; 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-25 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-30 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-50 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-100 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13. 25 20.75 17.60 15.50 
0-150 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-300 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 
0-500 18.50 15.75 13.90 12.95 18.95 16.10 14.20 13.25 20.75 17.60 15.50 

A C VOL TMETERS (Pivot & Jewel - Rectifier - ± 3% F.S.) 

0-150 23.60 20.05 17.70 16.5024.1520.30 18.20 17.00 26.9022.9020.20 

0-300 23.60 

0-500 23.60 

3~" r----3.41-------l 

-r . 
..... _""""\1i 

• I 

20.05 17.70 16.50 24.15 20.30 
20.05 17.70 16.50 24.15 20.30 

:;l-~'Hl rt .. ~·,=· ~~ 

:r.~ L :r 

.. • ... NC-ZTHD. 

18.20 17.00 26.90 22.90 20.20 
18.20 17.00 26.90 22.90 20.20 

14.50 24.50 20.80 
14.50 24.50 20.80 
14.50 24.50 20.80 
14.50 24.50 20.80 
14.50 24.50 20.80 
14.50 24.50 20.80 
14.50 24. SO 20.80 
14.50 24.50 20.80 
14.50 24.50 20.80 
14.50. 24.50 20.80 
14.50 24.50 20.80 
14.50 24.50 20.80 
14.50 24.50 20.80 

18.85 29.80 25.40 
18.85 29.80 25.40 
18.85 29.80 25.40 
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18.40 17.15 
18.40 17.15 
18.40 17.15 
18.40 17.15 
18.40 17.15 
18.40 17.15 
18.40 17.15 
18.40 17.15 
18.40 17.15 
18,40 17.15 
18.40 17.15 
18.40 17.15 
18.40 17.15 

22.40 20.90 
22.40 20.90 
22.40 20.90 

, 
, I 
I ' 
~_I 

MODEL NUMBER CODE 

531/541/561. __ 900 DC 
Pivot Jewel 

534/544 . ________ .900 DC 
Taut Band 

537/547/567. __ AC I ron Vane 

Die Cast Aluminum Bezel with 
Plastic Window 

I nternal Illumination Available 

• --T B--Signifies Taut Band 
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• pioneer magnetics incorporated 
1745 BERKELEY STREET, SANTA MONICA, CALIFORNIA 90404/TEL: 213·393-0136 

INSTRUMENTS FOR MEASUREMENTS AND CONTROL 

frequency to dc 
converters 
The Nation's Most Complete Line 

PM 1300 Series 

INDUSTRIAL 
Relay rack, cabinet plug-in module with built
in power or plug-in board. 

SPECIFICATIONS: 
Input Frequency: 15Hz to 100KHz Full Scale. 
Input Voltage: 10 millivolts to 150 volts RMS. 
D.C. Output Voltage: 0 to 5v or 0 to lOv. 
Output Impedance: less than 0.2 ohms. 
Output Ripple: 5mv. 
linearity: ±0.025% (B.S.l.J. 
Temperature Coef.: ±0.005%/oF. 
Temperature: 0 to 150oF. 
Standard Options: Multiple ranges, improved ripple, 

temperature coefficient to ±.0005%I"F, ex
panded scale, monitor meter. 

RUGGEDIZED 
Several series of megacyclers are available 
for military and space applications. Highly 
dependable and accurate. Designed for com
patibility with flowmeters, tachometers, radi
ation detectors, magnetic pickups. 

SPECIFICATIONS: 
Input Frequency: 15Hz to 100KHz Full Scale. 
Input Voltage: 5 millivolt to 150 volts RMS. 
D.C. Out~ut: 0 to 5v or 0 to 10v. 
Linearity: To ± .. 025% (B.S.l.J. 
Temperature Coaf.: Standard ±.01 %, ±.005% and 

±.001 %/oC. 
Temperature: - 60°C to + 100oC. 
Standard Options: Increased sensitivity, expanded 

scale, high power, higher frequency, monitor 
meter. 
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dc to frequency 
conv~rters 

The Nation's Most Complete Line 

PM 1290 Series 

INDUSTRIAL 
Relay Rack, cabinet, plug-in module, or plug
board. A wide range of standard modules. 

SPECIFICATIONS: 
Input Ranges: 0.1 VDC to 1000 VDC Full Scale 
Input Polarity: Unipolar or bipolar. 
Output: Standard Full Scale frequencies from 500Hz 

to IMHz. 
Linearity: To ±.025% (B.S.l.J. 
Temperature Coef.: ±.005%I"F. 
Temperature: 0 to 150°F. 
Standard Options: Multiple ranges. Temperature 

coef. to ±.0005%/OC square wave output, 
internal caJibration, expanded scale, polarity 
indication. 

FMI Series 

RUGGEDIZED 
For space, military and adverse environment 
use. Designed for telemetering, digital mea
surement of analog quantities, speed and 
position control. Several series available for 
specific requirements. 

SPECIFICATIONS: 
Input Range: 0.1 VDC to 1000 VDC Full Scale. 
Input Polarity: Unipolar or bipolar. 
Output: Standard Full Scale frequencies from 10Hz 

to IMHz. 
Linearity: To ±.025% (B.S.l.). 
Temperature Coef.: ±.005%/oC. 
Temperalure: - 60°C to + 100°C. 
Standard Options: Temperature coef. to ±0.001 %1 

°c square wave output, internal calibration, 
expanded scale. 

See YELLOW SECTION for Local Offices, Phones 

current sensors 

PM 1460 Series 

INDUSTRIAL 
Output signal directly proportional to cable 
current. DC output signal completely isolated 
from ground and power supply. Full power 
consumption lower than 50MV shunt. 

SPECIFICATIONS: 
D.C. Current Ratings: 1A to 2000A. 
Output Voltage: 0 to 5 Volts DC. 
Ripple: less than 20mv. 
Output Impedanc.: less than 1000 ohms. 
linearity: ::<:1.0% of full scale (B.S.loJ. 
Response: less than 10 milliseconds. 
Isolation: 100 megohms, output to input and supply. 
Options: Improved linearity, ripple and response: 

expanded scale: lower output impedance: re
mote senscr. 

RUGGEDIZED 
Designed for major NASA Aerospace project. 
Allows cable integrity intact while measuring 
current in DC bus line. Features accuracy, 
modest weight, economy. 

SPECIFICATIONS: 
D.C. Current Rating: 100mA to 1000A. 
Output Vol:ag2: 0 to 5 Volts DC. 
Ripple: 20mv. 
Output Impedance: less than 1000 ohms. 
linEarity: ±1.0% of full scale (B.S.lJ. 
R sponse: less than 10 milliseconds. 
En'!ironmpn!: Full MiJitary and Specs includes high 

shock, vibra:ion, and -60°C to + 100°C 
ambient. 

Options: lower ripple, faster response, remote 
sensor, AC modelS, expanded scale. 
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1 Hz to 100 KHz • ALL SOLID STATE 

Model 304· TO 
LOW FREQUENCY 

TRACKING WAVE AND 
SPECTRUM ANALYZER 

Frequency range: 1 Hz to 5 KHz. Frequency 
readout: 5 place electronic digital display. 
Bandpasses: Flat-topped, 1, 10, and 100 Hz at 
- 3 db. Skirt selectivity: 24 db per 1f2 bandwidth. 
Sensitivity: 30/LV to 300 V, FS. Tuning: Electronic, 
six selectable modes: manual, manual plus AFC, 
automatic sweep, tracking, search and track, ex
ternal. Outputs: BFO, restored signal, sample of 
automatic sweep, analogs of meter reading and 
frequency setting, phase outputs for phase plot. 
Built-in master-slave capability for multi-chan
nel analyzer systems. Price: $3575. 

Model 304·1 
Same as Model 304-TO except with 5000 division 
linear frequency dial in place of electronic dis
play. Price: $3025. 

Model 304 
Same as model 304-T except without AFC, track
ing, or master-slave capabilities. Price: $2700. 

Model 305 
TRACKING WAVE 
AND SPECTRUM 

ANALYZER 

Similar to Model 304-TO except: Frequency 
range: 10 Hz to 50 KHz, 5000 division linear fre
quency dial. Bandpasses: 10, 100, and 1000 Hz. 
Price: $2800. 

Model 305·0 
Same as Model 305 except 5 place electronic 
digital frequency readout instead of frequency 
dial. Price: $3350. 

Model 303 
WAVE AND 
SPECTRUM 
ANALYZER 

Frequency range: 30 Hz to 100 KHz, semi-log fre
quency dial. Bandpasses: 10, 30, 100, and 1000 
Hz at-3db (100 and 1000 Hz bandwidths flat 
topped). Sensitivity: 100 /LV to 300 V, FS. Price: 
$1700. 

Model 1304 
SLAVE ANALYZER 

AND 
PHASEMETER 

For use with Model 304-T or 304-TO in multi
channel phase locked analyzer systems. The 
Model l304 has a built-in phasemeter but no 
tuning controls. Mechanical impedance and 
transfer function analysis is simplified. Band
widths and sensitivity are the same as for the 
Model 304-TO. Price: $2050. 

Model 1305 
Simil.ar to Model l304, but for use with Model 
305 or 305-0. Price: $2050; 

Model 3304 
CROSS SPECTRAL DENSITY ANALYZER 

For use with the Models 304T and l304 for com
puting cross spectral density. Values of Cxy, Qxy, 
and Gxy are presented on front panel meters. 
Price: $1800. 

Model 3305 
Similar to Model 3304, but for use with Models 
305 and l305. Price: $1800. 

All prices shown are F.O.B. Whippany, N. J. Prices and specifications subject to change without notice. 
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Model 2283 -2181 INTEGRATED CIRCUIT NOISE ANALYZER 

This extremely versatile noise measuring system was designed primar
ily for measuring noise in linear IC's and Op Amps. Bias voltages: plus 
and minus 12V fixed, plus and minus a to 30V independently variable 
at 100 mao Noise spectral density: 3 to 3000 nanovolts. Filter frequencies: 
10 and 100 Hz, 1, 10, and 100 KHz measured simultaneously. 

Price: Model 2283 Control Unit $1600. 
Model 2181 Filter Unit $2500. 

Model 2173C -2181 TRANSISTOR NOISE ANALYZER 

The most versatile unit available. Measures noise current and voltage at 
10 and 100 Hz, 1, 10, and 100 KHz simultaneously. Noise spectral density 
range: 3 to 3000 nanovolts FS. Base resistance range: 0, 500, lK, 10K, 
lOOK, and 1M ohms plus external position. Collector voltage range: 0.3 to 
60 volts. Collector current range: 0.3 p..a to 30 mao Also measures FET's. 

Price: $4995. 

Model 310 TRANSISTOR NOISE ANALYZER 

Measures noise current and voltage at 100 Hz, 1 KHz and 10 KHz as well 
as lebo, lebO and beta. Noise spectral density range: 0.01 to 3 p..V, FS. 1 to 
300 pa, FS. Collector current range: 0.05 to 30 mao Collector voltage 
range: 0.1 to 30 V. Base resistance range! 0, 500, lK, 10K plus external 
position. Price: $2725. 

Model 311 TRANSISTOR NOISE ANALYZER 

Similar to above, except that collector current range is from 5 to 1000p..a 
for noise measurement in low-collector-current devices. Measures Gm 
instead of beta. Also measures FET's. Price: $2725. 

Model 512 TRANSISTOR NOISE TEST SET 

Measures broadband noise figure directly in db. Noise bandwidth: 15.7 
KHz (-3 db at 10 Hz and 10 KHz). Noise figure range: a to 62 db. Col
lector voltage range; ±3 to 30 volts. Collector current range: 10 fta to 
1 mao Base resistance range: 50, 500, lK, 10K ohms plus external posi
tion. Also measures FET's Price: $1375. 

All prices shown are F.O.B. Whippany, N. J. Prices and specifications subject to change without notice. 
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Model 340 R.F. TRANSISTOR NOISE ANALYZER 

Measures noise figure directly of transistors and FET'sat radio frequen
cies. Plug-in heads available for test frequencies between 1 MHz and 
60 MHz. Noise figure range: 0 to 40 db. Base resistance range: 50, 100, 
200, 500, 1K, 2K, 5K ohms. Collector voltage range: ± 1 to 30 volts. Col
lector current range: 30 ",a to 30 mao Price: $2500 

Model 1340 MODEL 1340 TRANSISTOR TEST HEADS 
FOR USE WITH MODEL 340 

l340 - 1 MHz 
l340 - 2 MHz 
l340 - 10.7 MHz 
l340 - 45 MHz 
l340 - 60 MHz 

Price: $1400 
Price: $1800 
Price: $1400 
Price: $1800 
Price: $1800 

Model 1341 LINEAR I.C. TEST HEAD 

For use with Model 340. Measures noise in integrated circuits at 10.7 
MHz. Test sockets and associated circuitry are mounted on plug-in 
printed circuit boards and inserted in the front panel test jig. 

Price: $1800. 

Model 315 RESISTOR NOISE TEST SET 

Measures noise in resistors in conformance with specifications recom
mended by N 8S and Method 308 of MIL STD 2028. Test-resistor range: 
1000to22mego. Measurement range: 0.6 ",V in a decade to 1000 ",V in a 
decade. Outputs: Sample of noise voltage; analogs of meter readings. 
External cable supplied for remote location of test jig. Price: $2375. 

Model 2136 RESISTOR NOISE TEST SET 

Similar to above, but measures resistors down to 100. Price: $2550. 

Model 327 DIODE NOISE ANALYZER 

Measures noise in back-biased semi-conductor diodes at 10 Hz and 
1 KHz simultaneously. Noise spectral density range: 0.03 ",V to 1 mV. 
Test Voltage: 0 to 500 V, continuously variable. Test current: 0 to 100 ma, 
continuously variable. Internally supplied ramp automatically sweeps 
test current and/ or voltage within maximum ratings. A wide variety of 
outputs for data logging, external monitoring, actuating external equip
ment, etc. Price: $3250. 

Special Instruments 
Quan-Tech manufactures a great many "spe
cials", ranging from one unit only to produc
tion quantities on an OEM basis. Our engi
neering department is extremely flexible 
and equipped to handle anything from minor 
modifications of standard instruments to 
the design and construction of an extremely 
complicated fully automatic noise measur· 
ing system. We are proud of our ability to 
meet difficult specific~tions that challenge 
the state of the art fo, .Iow noise, stability, 
and accuracy. Your inquiry will receive a 
prompt reply. 

All prices shown are F.O.B. Whippany, N. J. Prices and specifications subject to change without notice. 
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Model 318 
IMPULSE 
DISTRIBUTION 
ANALYZER 

Determines amplitude & width of random or 
repetitive pulses, and stores the number of 
times that pulses occur within pre-selected am
plitude or width ranges. 4 input channels, 4 am
plitude threshold level controls, 3 adjustable 
time gates and 4 memory banks. Sampling time 
is selectable. Frequency Response: Dc to 15 
MHz. Amplitude Threshold sensitivity: -10dBm 
to -60dBm, adjustable each channel, positive 
and negative inputs. Input Impedance: 750, 
1350, 6000 switch selected. Signal width Analy
sis: 100 nanosecs to 99.9 millisecs in 4 decade 
ranges. Adjustable width thresholds O-tl; O-h; 
O-ta; O-eX). Sampling times: 1 sec; 1 min; 1 hr; 
manual timing, Ext. program. Data Readout: 4 
digit visual; BCD printer output. Price: $4,500. 

Model 317 
AMPLITUDE 
DISTRIBUTION 
ANALYZER 

Determines amplitude-probability distri
bution of random signals. Amplifier re
sponse: 3 db down at approx. 12 Hz and 
1 MHz; Switching rate: 5 MHz. Amplitude 
ranges: 100%, 10%, 1 % FS; Normal or 
"inverted" operation; provision for ex
ternal sweep of level. Price: $495. 

Model 317B 
PROBABILITY 
DENSITY 
ANALYZER 

Measures manually Of plots automatically amplitude probability 
density or cumulative probability functions of random, complex, 
and repetitive signals. Frequency Range: DC or 10 Hz to 1.75 MHz. 
Sweep: -3 sigma to + 3 sigma, automatic or manual. Gated clock 
pulse for low probability density. Price: $990. 

Model206B 
SELECTABLE GAIN 
AC AMPLIFIER 

Bandwidth: 1 Hz to 100 KHz (within 0.5 db); - 3 db at 500 KHz. 
Typical noise spectral density: 5 x 10-9 V and 3 x 10-12 A at 
1 KHz. Gai.n: 10, 100, & 1000, selectable at front panel; Power: 
105-125 V AC or optional self-contained battery pack (automati
cally recharging). Price: $200. Batteries $35. 

Model 2220 
INSTRUMENTATION 
AMPLIFIER 

Modular amplifiers mount 8 units in a 7" rack panel. Voltage gain: 
o to 80 db in 5 db steps. Controlled frequency characteristics: 
(selected by plug-in cards) voltage gain flat 10 Hz to 100 KHz 
or 10 Hz to 20 KHz, rising 3 db/ octave 10 Hz to 100 KHz or 
6 db/ octave 10 Hz to 20 KHz. Price: $590 

Model 420 
RANDOM 
NOISE 
GENERATOR 

Stable "white" noise output having true gaussian amplitude dis
tribution. Frequency range: DC to 100 KHz; Output spectral den
sity: 0.01 to 1000 !'-V, continuously variable, calibrated; DC offset: 
less than 10 mV at max. output. Price: $700 

Model 421 
RANDOM 
NOISE 
GENERATOR 

Similar to Model 420 but covering higher frequencies. Frequency 
Range: 10 KHz to 12.5 MHz flat ±0.5 db. Output Spectral Density: 
.02 to 300 !'-V, continuously variable, calibrated, into 75 ohms. 
n.34V RMS maximum for full bandwidth) Price: $1100. 

All prices shown are F.O.B. Whippany, N. J. Prices and specifications subject to change without notice. 
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PRECISION INSTRUMENTS 

FOR 

ENGINEERING • DEVELOPMENT • RESEARCH 

Lock-In Amplifiers: P.A.R. manufactures a full line of Lock-In Amplifiers which measure 
changes in amplitude or phase of coherent signals buried in noise. Input signal to the 
system is modulated at some reference frequency and phase-sensitive detection techniques 
are used to correlate the detected signal against the reference signal. Instruments are 
available with a minimum equivalent noise bandwidth as small as .00125 Hz. The maximum 
frequency range of PAR ™ Lock-In Amplifiers extends from 1.5 Hz to 150 kHz. Maximum 
sensitivity is as high as one nanovolt full scale. Accessories include low-noise preamplifiers, 
light choppers, photomultiplier housings and power supplies. Prices range from $925 to $2,450. 

Signal Averagers: Two types of signal averagers are available from P.A.R. Boxcar Integrators 
extract pulses as small as 10 nanoseconds in duration from noise. Complete waveforms may 
be observed by automatic scanning of single time gate across repetitive signal. Waveform 
Educt.ors ™ utilize fast analog techniques to provide a 100 channel signal averaging capability. 
Digital interface accessories are available to permit operation on signals of low repetition 
rates, and to provide interconnection with digital read-out and data processing equipment. 
Prices range from $1,950 to $4,200. 

Correlation Function Computers: Perform autocorrelation to separate unknown signals from 
noise and cross correlation to determine degree of conformity between two signals. A combi
nation of analog and digital techniques are utilized to Simultaneously compute 100 points of 
the correlation function and provide real-time analysis. Delay ranges (or computation periods) 
extend from 50 microseconds to 207.5 seconds. Frequency range is from dc to 1 MHz. Prices 
range from $8,500 to $12,900. 

Fourier Analyzer: Extends the usefulness of Correlation Function Computers by transform
ing the correlation function from the time domain into the frequency domain to provide 
power density spectrum. The autocorrelation function is transformed into power density 
amplitude versus frequency and the crosscorrelation is resolved into the amplitude of cross 
spectral density plus phase angle as a function of frequency. Price is $2,950. 

Tuned Amplifier/Oscillator: Combination Wave Analyzer, Distortion Analyzer, Low-Distortion 
Oscillator and Low-Noise Preamplifier. Frequency range is 1 Hz to 110 kHz with Q adjustable 
from 1 to 100 over the complete frequency range. Gain is continuously variable to 80 dB. 
Price is $1,350. 

Preamplifiers: Extremely low-noise amplification for use ahead of other signal processing 
instruments or as general purpose instruments. The frequency range covered is from 1 Hz 
to 1 MHz with gains ranging to 104• Various input impedances are available. Models avail
able provide transformer coupled input, high impedance inputs for photomultipliers, built-in 
adjustable high pass and low pass filters, and differential input capabilities. They are avail
able in many configurations; battery-powered or line-operated; freestanding or modular. 
Prices range from $275 to $495. 

RIM: Research Instrument Modules offer ease of assembly of signal processing instruments 
for general engineering applications. More than 20 modules are available: Lock-In Amplifier, 
Selective Amplifier, Preamplifiers, Variable Frequency Light Chopper, High Voltage Photo
multiplier Power Supply, Four-Quadrant Analog Multiplier, Operational Amplifier, Power 
Amplifier, DC Photometer. All modules are designed in accord with specifications developed 
by the AEC for Nuclear Instrumentation Modules; thus the flexibility of a standardized 
modular instrument system previously available only to nuclear researchers has been 
extended to engineers and scientists in other fields of activity. Prices range from $325 to $1,075. 

~ PRINCETON APPLIED RESEARCH CORPORATION 

For more information write Princeton Applied Research Corporation, Box 565, Princeton, N.J. 08540. or call (609) 924-6835. 
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INSTRUMENTATION DIVISION Since 1922 

AC/DC Voltage, Current and Power Standards 

Model 100 System 
Direct Wattmeter 

Calibration 

Model 100 
AC Current 

Model 300 A 
Widest Range 

Model.IDD Model 
AC Voltage 3DDA 

Model 1000 Model 485 

Model 1000 Potentiometer with ac
curacy of :'=3 ppm to 2.3 V. Plant or 
field use. Self calibration and easy 
to read digital presentation. 

Price: $2100. 

Output Range lOmA-50A 1mV-1000V 
0.01mV-100V Model 485 Null detector, self-con

tained electronic galvanometer of all 
solid state design. Four ranges full 
scale :'=10nA to :'=10,000nA. Resolution 
and sensitivity better than 0.5nA. 

0.02/kA-20A 

Accuracy :'=.04% :'=.04% 
:'=0.15% AC 
:'=0.1% DC 

Long Term Stability :'=0.005% :'=0.005% :'=0.01% Price: $350. 

Maximum Burden To 20VA To 20VA To 40VA 

Frequency 50Hz-3KHz 50Hz-10KHz 50Hz-1KHz 

Model 170. A basic DC standard for 
use with laboratory potentiometers. 
Output is 1 volt with full-scale ranges 
of 1, 2, 3, 4, 5, 6, 7, B, 9, 10, 20, 
50, 100, 200, 300, 500 and 1000 volts. 
Limit of error is within :'=10 ppm_ In
put sensitivity 1000 ohms/volt. 

Price $7450. $7450. $7900. 

Magnet Chargers and Treaters 
Model 2470-350 

Variable output volt
age with energies up 
to 440 watt-seconds 
for saturating up to 
4 Ibs_ of Alnico V 
using wire-wound fix
ture. Accessory 
Booster available for 
doubling output. 

$1,145. 

Model 1500 
Produces 225 watt
seconds for large 
Alnico meter magnets 
plus cobalt platinum 
and ba ri u m-fe rrite 
materials. Wire
wound fixtures plug 
into front panel 
through safety inter
locks_ $1,170. 

Model Frequency Range 

459A 800KHz-15 MHz 

531 10-140 MHz 

541C 2.5-1100 kHz 

991 2.5 or 50 MHz 

1207 75-200 MHz 

Model 942 
Saturate Alnico mag
nets to 34 Ibs. and 
high coercive force 
barium ferrite com
pounds of any shape 
or numbe'r of poles. 
Outputs to 3,600 watt
seconds_ Safety inter
locked_ 

$2,140. to $2,740_ 

Model.3260 
First all solid state 
impulse charger vari
able output to 54 
watt-seconds. Cap· 
able of magnetizing 
a wide range of ma
terials and configura
tions_ $775. 

Cryst~1 Impedance Meters 
Impedance Range Price 

0-9,900 ohms $1175_ 

10-150 ohms 825. 

2000hms-0.5 
1175. megohms 

100-200 ohms 1795. 

10-125 ohms 1295. 

Price: $1075. 

Model 990 
Magnetreater® 
Completely solid state 
demagnetizer for sta
bilization of penna
nent magnets. Power 
continuously variable 
from less than IVA to 
in excess of 80,000VA_ 
Resolution, 0.1%. Can 
be programmed for 
automatic or semi· 
automatic operation. 

$695. 

Modell07A 
Saturates most me
dium .size and instru
ment magnets, in
cluding core types, 
using variety of fix
tures. Two output 
ranges: Maximum 18 
watt-seconds. Booster 
unit also available. 

$695. 

Reference standards for measuring resonance and anti-resonance of quartz crystals in determination of 
capacitance, inductance and performance index. Meet U_S_ MIL-C-3098C and U.K. Defence DEF-5271 A. 

~ lomru~~~" ~~~~~~~::..~:~:.s.~ 
Te'- (201) 334-3100 / TWX: 710-987-8352 / CABLE: RADAIRCQ, N_ J. 

Gaussmeters 
Model 3265 

Model 220, a low cost unit ranging from 0.05 
gauss to 20 kilogauss in 13 full-scale ranges_ 
Measures permanent magnet, DC and AC 
fields 20 Hz to 800 Hz, up to 30 KHz with ac
cessory readout_ Built in probe calibration and 
zero center mode for determining polarity. Ac-
curacy: ± 1 % Price: $540.00 

Model 750, a wide range device for flux den
sity measurements from .02 gauss to 50 
kilogauss in 24 full~scale ranges. Measures 
permanent magnetic fields, DC and AC from 
20 Hz to 400 Hz_ Easy to read 7" meter_ Line 
or battery operation for field use_ AccuracjG 
:'= 1 %<D Price:$640.00 

Model 3265, three_rn_one gaussmeter capable 
of measuring absolute flux densities from 
_02 gauss to 50 kilogauss (DC and AC to 400 
Hz). In the expanded scale mode, -measure
ment to a resolution of 1 ppm and a differen
tial mode for simUltaneous measurement of 
two separate fields or field gradients. Accu
racy: :'= 1 %<D Price: $995.00 
<DPlus accuracy of reference. 
Gaussmeters are solid state, Hall effect in
struments that yield laboratory accuracy 
traceable to NBS_ 

Probes - Are InAs elements for temperature 
stability. Choice of flat, axial or tangential in 
various sizes to fit most gaps_ Flat ranges 
from .006" thick x _135" wide x .625" long_ 
$95.00 to $470_00 

Reference Magnets - Traceable to NBS with 
5 gauss to 20K gauss fields and gaps from 
_040" to _343" are standards for probe calibra
tion. $45_00 to $500_00. AC reference magnet 
(1000 gauss peak-to-peak) also available at 
$105_00 

Magnetometer 

Model 101 

Solid state low level magnetic flux denSity 
measurements from 1 gamma to 100,000 
gamma (1 oersted)_ Temperature compen
sation is provided to enable virtual drift-free 
operation. 

Price: $560. - Standard Probe: $105_ 

Automagnetic® Systems 
A combination of 
RFL sta.ndard mag
netizing, measuring 
and demagnetizing 
equipment permits 
interconnection for 
semi-automatic and 
completely automatic 
systems, designed 
for individual re
quirements. Process
ing includes TWT, 
BAR and C shaped 
magnets, DC meters, 
Torque motors, ac
celerometers and 
other designs em
bodying permanent 
magnets. 

S 1473 Thermocontrol Division 
ee page Temperature Measurement Control 

S 2791 Communication Division ee page Data Transmission Equipment 
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THERMOCONTROL DIVISION Since 1922 

Temperature Measurement and Control Equipment 
Direct-Reading Electronic Thermometers 

Model Range AccuracY(i) Response Probes Application Price 

212 -100°C to SOO°C 
(i) 

±0.7SoC <O.S min. 
Wide Range-Liquid 

Platinum & Air $450.00 

Liquid-Ai r -Surface 
200.00 380T -100°C to SOO°C ±1% <1 sec. Thermistor Differential 

385T -25°C to 500°C ±l% <1 sec. 
Liquid-Ai r-Surface 

Thermistor Expanded Sca I e 275.00 

385E -100°C to 500°C ±1% < 1 sec. Thermistor liqu i d-Ai r -Surface 225.00 

390 O°C to 100°CCD ±1% <1 sec. Platinum Expanded-Uqu id-Ai r 490.000 

Model 212 
Wide Range 

CD Other ranges on request ® Of scale span ® Absolute accuracy traceable to NBS 0 Batteries not mcluded. 
Thermometers feature solid state circuitry and are self·contained for portable operation. Wide range of probes 
available in many configurations, usually at no extra cost. Prices include probe and batteries. Model 390 

Expanded Scale 

Proportional Temperature Thermometers 
RFL offers a wide 
selection of control
lers for most any 
application. A signifi
cant and major new 
advancement in the 
field is the new 
Model 70 Propor
tional Controller. This 
miniature, low cost 
unit provides true 
proportional control 
and is competitive 
with on-off or fixed 
temperature types. 

Model Range 

40 -100°C to 500°C 

90 -100°C to 500°C 

50 -100°C to 500°C 

80 -100°C to 500°C 

70 -lOO'C to 500'C 

'of set point for 10% load 

Accuracy' 

± 0.1 °C 

±OJOC, 

± 0.05°C 

± 0.1 °C 

±0.1 0p 

Probe 
load Resistance Features Price 

0-10 VDC out 300 to 8000 ohms 
Servo equipped 

$151.00 valve use 

To 100 kW 300 to 8000 ohms 
Low cost pre-

234.00 cision indicating 

To 300 kW 50 to 7000 ohms 
High gain pre-

575.00 cision indicating 

Compact fast 

To 100 kW 300 to 8000 ohms 
response 
non-indicating 155.00 
OEM installation-

To 2 kW 300 to 8000 ohms 
miniature-non-

37.80 indicating 

Prices less probes and are for 115V 1.5 kW 1¢ 

Model 70 
Low Cost 

SCR's replace bulkier auto-transformers and saturable core reactors with a resultant line of light, compact and 
reliable controllers. 

COMPONENTS DIVISION 

Custom Service/Engineering Consultation 
The RFL Components Division offers a custom service with 
virtually unlimited coil winding capabilities. High quality 
coils are wound to meet special design requirements or to 
complete any inductive circuit application. 

The goal of our Components Division is to provide a per
sonalized service with quick delivery and competitive prices. 
Key engineers are always available for consultation either at 
RFL or your plant to help with any individual problem relating 
to coil design and manufacture. 

Proven Reliability and Quality 
RFL has designed more than 7,000 different coil combinations 
to date in support of our long established product line. Mean
time-between-failure figures and field experience in industry, 
military and aerospace over the years have attested to the 
reliability and built-in quality of every RFL manufactured 
component. 

All inductors are precision wound under strict quality 
control supervision using the finest materials available. 
Typical sizes range from under 1/4" to over 2" outside diameter. 
Inductances range from 0.06mH to 10.4H over wide frequency 
ranges. 

eem /1969 

RFL Industries, Inc. 
FORMERLY RADIO FREQUENCY LABORATORIES, INC. 

Thermocontrol Division. Boonton, New Jersey 07005 • U_S.A_ 
Tel. (201) 334-3100 I TWX: 710-987-8352 I CABLE: RADAIRCO, N. J. 

See YELLOW SECTION for Local Offices, Phones 

Applications 
In addition to the wide range of coil 
combinations available, a large variety 
of mechanical and mounting configu
rations may be specified. These com
ponents are adaptable to chassis or 
circuit board applications. They are 
used for filters, magnetic amplifiers, 
blocking oscillators and low signal, 
high frequency devices. 

See page 2791 

See page 1472 
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S ECTI 0 N 2900 '44.1Mb',. 
Den SOLID-STATE REGULATED 

DC POWER SUPPLIES 

Type WP-700A and WP-702A 

FEATURES 

• All solid·state circuitry 

• Continuously adjustable voltage out· 
put - from zero to 20 volts and at 
full 200 mA correct capacity over this 
range 

• Electronic short·circuit protection -
a dead short across the output termi· 
nals won't harm either supply 

• Front·panel overload·indicator lamps 
signal when maximum current con· 
dition is approached 

• Exceptionally low ripple - .0005 rms 
volt max. 

• Excellent line and load regulation 

• Negative feedback regulator circuit 
maintains constant output voltage 
with low ripple 

• Compact and lightweight 

DESCRIPTION 
The WP-700A (single unit) and WP-702A (dual unit) are 
solid-state constant voltage dc power supplies. These versatile 
bench-type supplies are ideally suited for use in circuit design, 
servicing, industrial and educational applications. Typical ap
plications include developmental transistor or integrated circuit 
projects, production line testing of dc operated equipment,. in
dustrial maintenance, life testing of devices that require a dc 
supply, classroom use, battery elimination for radio/phono 
service, component testing. 

The WP-700A and WP-702A are identical, except that the 
WP-702A is a dual unit, with separate controls, output ter
minals, and meters for each section. The two sections of the 
WP-702A are electrically isolated from each other. 

Output voltage of the WP-700A and WP-702A is continu
ously adjustable from 0 to 20 volts, at current levels up to 200 
milliamperes. The power supply circuit automatically limits the 
current to prevent damage due to overload. The supplies will 
not be damaged even if connected to an external short circuit. 
A special overload indicator lamp is provided on the panel. 
The lamp will begin to glow when the current level approaches 
the 200 rnA rating, and will glow brightly if the current ex
ceeds 200 rnA. 

A meter is provided to indicate either output voltage or cur· 
rent level. The meter function is selected by a convenient 
panel switch. 

All-silicon transistors and diodes are used in theWP-700A 
and WP-702A. Circuit design features include a negative feed· 
back regulator circuit to maintain constant output voltage 
with low ripple regardless of varying line voltage or load re
sistance. 

Three convenient five-way output terminals (+ DC, - DC, 
and GND) are provided. The units are equipped with a three· 
wire AC power cord to permit grounding the external circuit 
to the power line ground, using the "GND" terminal. 

The WP,700A and WP-702A are compact and lightweight, 
with attractively designed functional panels. The Wp-700A 
measures 4 inches by 6112 inches by 3 inches, and weighs only 
3 pounds. The WP-702A measures 6 inches by 12 inches by 
3 inches, and weighs 3 pounds, 10 ounces. Both supplies have 
rugged aluminum cases, finished with blue·gray hammertone 
enamel. 

SPECIFICATIONS 

Output.. .......................................................... O to 20 volts, at 0 to 200 rnA 
Input.. ...................................................................... 105-135 V AC, 50-60 Hz 
Line Regulation ...................... Less than 30 mV change in output voltage 

with power·line variation of 105·135 VAC 
Load Regulation .......................................... Less than 50 mV load change 

for a 200 rnA load change 
Ripple ...................................................................... Less than 500 !'-V RMS 
Meter Functions ............................................................ 0-20 volts 0-200 rnA 

(function selected with· panel switch) 
Controls ...................................... Continuously variable voltage adjustment 
Output Terminals .................................................. Three; DC+, DC-, GND. 

Positive or negative output can be obtained 

415 So. 5th Street, Harrison, N. J. 

Short Circuit Protection .................................. External short circuit load 
will not damage supply 

Overload Indicator .......................... Panel lamp glows when current level 
nears 200 rnA rating 

Power Cord ................................................................ 3·wire power-line cord 
Dimensions ................................................ WP-700A: 4 in. x 6% in. x 3 in. 

WP-702A: 6 in. x 12 in. x 3 in. 
Weight: 

Unpacked .......................................................................... WP-700A: 2 Ibs. 
. WP-702A: 3 Ibs., 10 ozs. 

Shipping Weight.. ...................................... _ ....... WP-700A: 2 Ibs., 11 ozs. 
Wp·702A: 4 Ibs., 13 ozs. 

nOli ELECTRONIC 
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N,jih'ffiN SECTION 2900 

&-INCH DUAL BAND OSCILLOSCOPE 
Type WO-91C 

SPECIFICATIONS 

FEATURES 
• Front-panel switch selection of wide

band or high-sensitivity operation 
• Built-in voltage calibration - large 5-

inch screen with VTVM-type voltage 
scales for fast, simultaneous peak-to
peak measurements and waveshape dis
play 

• Flat response (±1 db) from 10 Hz to 
4.5 MHz - excellent performance on 
color TV waveforms 

• 0.018 rms volt per inch maximum sen
sitivity for use at low signal levels 

• 0.1 microsecond rise time for accurate 
display of fast, critical waveforms 

• Two-stage TV type sync separator
preset TV "V" and "H" front-panel 
sweep positions for speedy, automatic 
lock-in at "Vertical" and "Horizontal" 
frequencies 

• Continuously adjustable (to 100 kHz) 
sweep oscillator has excellent linearity 

• Vertical polarity reversal control for 
"upright" or "inverted" trace display 

• Z-axis input for direct modulation of 
CRT grid permits use of timing and cali
bration markers on trace 

• Solid-state power supply circuit 
• Provisions for connecting signals di

rectly to the vertical deflection plates 
of the CRT 

• Six methods for synchronizing on in
coming signal - all selectable from 
front-panel 

• Frequency-compensated 3-10-1 step at
tenuators provide overlapping display 
and voltage measurement ranges 

• High-impedance, low-capacitance probe 
(10 megohms at only 11 pf) m.inimizes 
loading in critical circuits - assures 
more accurate display 

• Sh ielded vertica I-input connector and 
cable minimizes hum and stray-field 
pickup 

• Compact, portable - measures 13112" 
high, 9" wide, 161j:zll deep - weighs 
30 Ibs. 

DESCRIPTION 
The RCA WO-91C 5-inch Oscilloscope In
corporates several features that increase 
its versatility and greatly speed up TV 
testing and servicing. For example, simul
taneous display and peak to peak voltage 
measurement of waveforms are made 
easily and accurately by means of a 
graph-screen scaled directly in volts to 
correspond to settings on the flV" range 
switch. Frequency-compensated V-range 
switch is calibrated in 3-to-1 steps in
stead of 10-to-l for VTVM-type voltage 
measurements. Voltage calibration holds 
for all settings of range switch. 

Choice of wide-band or narrow-band 
(high sensitivity) operation is provided by 
a front panel switch which changes the 
bandpass of the vertical amplifier. In the 
wide-band position, frequency response is 
flat within ±1 db from 10 Hz to 4.5 MHz, 
and in the narrow-band position, -1 db 
from 10 Hz to 0.5 MHz, and -6 db at 
1.5 MHz. Sensitivity is 0.5 peak-to-peak 
volt per inch (0.018 rms volt) in the 
narrow-band position; 0.15 peak-to-peak 
volt per inch (0.053 rms volt) in the wide
band position. 

SUPER-PORTABLE a-INCH OSCILLOSCOPE 
Type WO-33A 
(Available in wired or kit form) 

SPECIFICATIONS 
NOTE: Performance figures are for a line voltage 

of 117 volts, 60 cps. 

ELECTRICAL 
Frequency Response: 
Vertical Amplifier: 
Wide- Band Positions 

(5.5 cps to 5.5 Mc).. . .. flat within -3 db 
High-Sensitivity Positions: 
20 cps to 150 Kc ................... flat within -3 db 
3 cps to 1.5 Me ... . . ........... flat within -6 db 

Horizontal Amplifier 
(3.5 cps to 350 Kc) ................ flat within -6 db 

(Wide-
Band) (High-Sensitivity) 

Deflection Sensitivity: Positions Positions 
Vertical Amplifier: rms p-p rms p-p 
At V INPUT 

connector.. . ........ 0.10 0.3 .003 0.01 volt/in 
With WG-349A 

(Direct) ......... 0.10 0.3 .003 0.Q1 volt/in 
With WG-349A 

(Low-Cap) .... . ...... 1.0 3.0 .03 0.1 volt/in 
Horizontal Amplifier 
(at H INPUT terminal).. . .. 0.9 rms volt/in 

Rise Time (Vertical Amplifier): 
Wide Band Me Positions. . ...... 0.1 Jlsec 

Input Resistance and Capacitance: 
Vertical Amplifier: 

At V I NPUT Connector 
1 megohm shunted by approx. 50 pf 

With WG-349A (Direct) 
1 megohm shunted by approx. 90 pf 

With WG-349A (Low-Cap) 
10 megohms shunted by approx. 10 pf 

Horizontal Amplifier 
(at H INPUT terminal) ................. 10 megohms 

EXT SYNC Input Terminal.. ..... , .. 250 K to 55 K 

415 So. 5th Street, Harrison, N. J. 
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Sweep Oscillator: 
Frequency Range (continuously 
adjustable) ................................. 15 cps to 75 Kc 

Sync .... External; Positive and Negative Internal 
Maximum AC Input Voltage (at La-Cap Probe): 

(In presence of 400 volts dc) ............ 600 p-p volts 
Phase-Control Range.. . ............ 0 to 160 degrees 
Power Requirements: 
Voltage .......................... 1 05-125 volts, 50-60 cps 
Average Power Consumption ........... 50 watts 

MECHANICAL 
Height ............... 83A" Length ... . ....... 101/4" 
Width ..... 6V2" Weight .... 14 Ibs. 
Information furnished by RCA is believed to be 
accurate and reliable. However, no responsibil
ity is assumed by RCA for its use; nor for any 
infringements of patents or other rights of third 
parties which may result from its use. No license 
is granted by implication or otherwise under any 
patent or potent rights of RCA. 

EQUIPMENT SUPPLIED 
Direct/Low Capacitance Probe 
and Cable. . ........ Type No. WG-349A 

TUBE COMPLEMENT 
16BK7A 
16C4 

212AT7 
16BR8 

16X4 
13AQPl 

ACCESSORIES AVAILABLE 
WG-350A Demodulator Probe for RF applications 

from 500 KC to 250 Me 
WG-271 A Adaptor for using WG-300B Direct/ 

Low-Capacitance Probe 
WG-300B Direct/Low-Capacitance Probe and 

Cable 

Ron ELECTRONIC 
COMPONENTS 
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ROil RCA TRANSISTORIZED SINE/SQUARE 
WAVE AUDIO SIGNAL GENERATOR 

ROil 

1476 

Type WA-504A 

Performance frgures for line voltage 

of 1 20 volts, 60 Hz 

GENERAL 

Frequency Range ........ 20 Hz to 200 kHz 
(in four ranges) 

Amplitude Variation of Output Voltage 
(30 Hz to 100 kHz) ................ ± 1.5 dB 

Frequency Stability 
(105 to 130 volts AC line) .... ±0.5% 

Dial Calibration Accuracy 
(20 Hz to 20 kHz) ........ ±5%,or 2 Hz, 

whichever is greater 

Source Impedance (200 Hz) 
Output Range 

100 V .................... 0 to 3000 ohms 

V .............. Approx. 900 ohms 

.1 V ................ Approx. 91 ohms 

.01 V .................. Approx. 9 ohms 

Sine Wave 
Output Voltage (100 k ohm, 75 pf load) 

10v rms or more 

Maximum Total Harmonic Distortion 
(30 Hz to 15 kHz) .................... 0.25% 

Square Wave: 

Rise and Fall Time 
(Maximum output) .... less than 1.0 p.S 

Maximum Tilt .................. Iess than 5.0% 

Output Voltage ............ lOv p-por more 

Power Supply 

Voltage ............ 105-130 volts, 50-60 Hz 

Average Power Consumption 
Approx. 8 watts 

MECHANICAL 

Height .................................... 7% inches 

Width ...................................... 53/a inches 

Depth ...................................... 434 inches 

Weight ........................ ..-................. 3Ibs. 

RCA RF SIGNAL GENERATOR 
WITH SWEEP FEATURES 

Type WR-50B 

(Performance figures with line voltage 
at 120 volts, 60 cps) 

Sweep Output: 
455 kc, center~frequency 
10.7 Me, center-frequency 
Sweep width approximately 10% of 'cen

ter frequency 

Variable Oscillator: 
Six Ranges (fulJdamental frequencies) 
A ................ 85 kc to 200 kc 
B ...... 200 kc to 550 kc 
C . .. ............ 550 kc to 1600 kc 
D .. ................ .. ... 1.5 Mc to 4.5 Mc 
E . .. ... .4.5 Mc to 14 Mc 
F.. .. ...... 12 Mc to 40 Mc 

RF Output (all ranges)' 
0.05 volt rms (minimum) 

Dial Calibration Accuracy:.... ..:1:2% 
Internal Modulating 

Frequency..... . ..... Approx. 400 cps 
Percent Modulation ... Adjustable up to 30% 
Audio Outpu!... ........ At least 8 volts rms 

across 15K load 
External Modulation ................ Modulating 

frequency, 15 kc max. 

1 Open-.circuit value. 
2 With WR-50B tuned to I Mc. 

Voltage Required for 30% Mod. 
Using 400 cps2 ............ Approx. 10 volts rms 

Impedance at AF IN/OUT Connector 
(400 cps)' . .. ..... Approx. 10K 

Crystal Oscillator4 
Maximum Output .................. 0.02 volt rms 
Internal Mod. Percentage ...... Approx. 20% 
Frequency Range 

100 kc to 15 Mc (Fundamental) 

Attenuator 
VFO and Sweep Output... ... 2-step 10-to-1 

attenuator switch, with 
potentiometer for fine adiustment 

Crystal Oscillator Output..Additional 7-to-1 
attenuator switch 

Tube Complement.... .2 RCA 12ATl 
Power Supply 
Voltage Rating .... l05-130 volts 50/60 cps 
Power Consumption. .. ............ 15 watts 

Dimensions: 
Height 
Width 
Depth .. 

Weight. 

......................... 7%" 
..... 5%" 

............ .434" 
...... Sib,. 

3 With '010 MOD control _at maximum. 
4 ~aries with crystal cut and activity. 

415 So. 5th Street, Harrison, N. J. ROil ELECTRONIC 
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ULTRA-SENSITIVE DC MICROAMMETER 

Type WV-84C 

$PEtIFICJ.\'f·ION$ 

ELECTRICAL 
DC Microammeter: 

Ranges, six ...... 0 to 0.01, 0.1, 1, 10, 100, 

Input Resistance 
X.Ol p.a Range 
XO.l p.a Range 
X1.0 p.a Range. 
Xl0 p.o Range .... 
Xl00 p.a Range 
Xl000 p.a Range. 

Over-all Accuracy 

1000 p.a 

.......... 50 megohms 
......... 5 megohms 

................. 0.5 megohms 
. .......... 50,000 ohms 

..... ....... ..... 5000 ohms 
........ 500 ohms 

On X.Ol Range ...... .±5% of full scale 
On all other ranges .... ±4% of full scale 

Voltage drop on all ranges ....... _0.5 volts 
DC Voltmeter: 
(When used with external multiplier re
sistors supplied with the instrument.) 

Rari\;jes, three. . ..... 0 to 1, 10, 100 volts 
Input Resistance 

o to I-Volt Range ......... 100 megohms 
o to 10-Volt Range ............. 1000 megohms 
o to 100-Volt Range ......... 1005 megohms 

Megohmmeter: 
(When used with two RCA-VS055 batteries, 
not supplied with instrument.) 

Ranges, two.. 900 to 9000, 9000 to 
90,000 megohms 

Tube Complement. . ....... Two RCA-3S4 
Battery Complement (not supplied with 

instrument) 
"A" Battery ..... 2 RCA-VS004 1'/2 volts 
"B" Battery. . .. 2 RCA-VS102 22V2 volls 

MECHANICAL 
Over~all Dimensions: 
Height 
Width 

.......... 8%" 
....... 10%" 

Depth. ..6V2" 
Weight .......... 10 Ibs. (including ba1teries) 
Finish . . ...... Blue-grey hammeroid case, 

Satin-aluminum panel 

Information furnished by RCA is believed 
to be accurate and rei iable. However, no 
responsibility is assumed by RCA for its 
usei nor for any infringements of patents 
or other rights of third parties which may 
result from its use. No license is granted 
by implication or otherwise under any 
patent or patent rights of RCA~ 

EQUIPMENT SUPPLIED 

1 Resistor, 50 ohms, 
±1%, 2 W . . .......... Stock No. 97181 

T Resistor, 950 megohms, 
±2%, 6W ... . . .. Stock No. 57977 

Battery Complement (required but not sup-
plied): 

2 RCA VS004 1112 Volts 
2 RCA VS102 22'/2 Volts 

RCA ALL SOLID-STATE, BATTERY 
OPERATED VOL TOHMYST® 

Type WV-500B 

FEATURES 
• All solid-state circuitry 
• Battery operated - completely portable 
• Eight overlapping de current ranges 

from 2 microamperes to 1500 milliam
peres (1.5 amperes) 

• Seven overlapping resistance ranges, 
• Eight overlapping dc voltage ranges 

from 0.02 volt to 1500 volls (includ ing 
special 0.5 dc volt range) 

• Seven overlapping ac (rms) voltage 
ranges from 0.1 to 1500 volls 

• Measures ac peak-to-peak voltages of 
complex waveforms from 0.5 to 4200 
volts 

• Frequency response - 30 Hz to 250 MHz 
with WG-301A crystal-diode accessory 
probe - ±1 db 30 Hz to 3 MHz (1.5 and 
5-v ac ranges) 

• 11 megohm resistance on all dc ranges 
• Calibrated zero center scale 
• Sturdy, wired-in single-unit dc/ac ohms 

probe with fully shielded flexible input 
cable 

• Also includes leads or current measure
ment 

• Mirror sca Ie meter - movement electri
cally protected against burnout 

• Compact, lightweight - measures 67/a" 
x 51/4" X 31/8"; Weight, 3112 Ibs. 

DESCRIPTION 

The WV-500B VoltOhmyst is a solid

state, battery-operated electronic volt

meter. The instrument measures de 

voltages from 0.01 to 1500 volts, de 

current from 2 microamperes to 1500 

milliamperes, ac (rms) voltages from 

0.1 to 1500 volts, ac peak-to-peak volt

ages from 0.5 volts to 4200 volts, and 

resistance values from 0.2 ohms to 

1000 megohms. 

Seven overlapping ranges are pro

vided for ac rms and resistance mea

surements, and eight ranges are pro

vided for dc voltage and current mea

surement. Accuracy for the de and ac 

rms functions is ±3% (of full scale 

reading). 

415 So. 5th Street, Harrison, N. J. nen ELECTRONIC 
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RCA HIGH SENSITIVITY AC VTVM 

Type WV-76A 

The calibration of the WV-76A is based on 
pure sine-wave input signal voltage. 

(Performance figures are based on a line 
voltage of 120 volts) 

ELECTRICAL 

Frequency Range: 

With WG-300B in /lOirec'" Position 
±1 db 10 cps to 1.5 Mc 

With WG-300B in "Low-Cap" Position 
±1 db 10 cps to 500 Kc 

AC-Voltage Measurements (with WG-300B 
in "Direct" Position): 

Ranges ...... 0 to 0.01, 0.3, 0.1, 0.3, 1 voll; 
o to 3, 10,30,100 voltst 

Accuracy... . ............. ±5% (full scale) 
DB Measurements* (With WG-300B in 

"Direct" Position): 
Ranges (nine) ........ -40, -30, -20, -10, 0, 

+ 10, + 20, +30, +40 db 
Accuracy ..... ±5% 

Input Characteristics: 
At Input Connector 

1 meg shunted by 58 ppJ 

With WG-300B in "Directfl Position 
1 meg shunted by 95 ppf 

With WG-300B in IILOW-Cap" Position 
10 megs shunted by 1.3 ppf 

RCA SENIOR VOLTOHMYST@ 

Type WV-98C 

ELECTRICAL 
NOTE: Performance figures are for line 

voltage of 120 volts, 60 cps. 
DC Voltmeter: 

RangeL.O to .5, 1.5, 5, 15, 50, 150, 500, 
1500 volts 

Input Resistont';e (With switch on 
WG-299D set to "DC): 
All Ranges ............................. 11 Megohms 

Over-all Accuracy ....... ±3% of full scale 
AC Voltmeter: 

Ranges 
RMS Values of Sine-Waves .... O to 1.5, 5, 

15,50, 150,500,1500 volts 
Peak-ta-Peak Values of Sine-Waves and 

Complex Waves ........ O to 4, 14,42, 140, 
420, 1400, 4200 volts 

Over-all Accuracy ...... ±3% of full scale 
(Accuracy of RMS ranges based on use 
of sine-wave signals having less than 
0.5% total harmonic content.) 

Input Resistance and Capacitance 
(With switch on WG-299D set to 
"AC-OHMS"): 

1.5,5,50, 150-volt Range 
0.83 meg, shunted to 70 ppf 

500-volt Range 
1.3 meg, shunted to 60 ppf 

1500-volt Range 
1.5 meg, shunted to 60 ppf 

Frequency Response 
(1.5,5_0 and 15 volts AC Ranges) 

±1 db 30 cps to 3 Mc 
Maximum Input Voltages: 

DC Voltages with no ac 
voltage present. . ... 1500 volts 

Preamplifier: 
Output Voltage ... 0.8 output volt for 0.1 

input volt 
Output Impedance ........ Less than 400 ohms 

Gain ............... 38 db on 10 millivolt range 
Power Supply: 

Frequency. 

Voltage 
.......... 50 to 400 cps 

. ... 105-125 volts 
Consumption ..... 35 watfs 

Tube Complement. . .............. 1 RCA 6AN8, 
1 RCA 6BK7A 

MECHANICAL 

Width 
Height 
Depth 
Weight (Net) 

.......................... 5%" 
..... 7%" 
... ,.4%" 

........... 5 Ibs. (approx.) 

EQUIPMENT SUPPLIED 

1 WG-300B Direct/low-Capacitance Probe, 
1 "Slip-On" Alligator Clip, 1 Clip Insulcit
or, , Instruction Booklet 

t When the WG-300B is set to the "low
Cap" position, up to 500 volts or + 56 
db may be measured. 

* Zero db == 1 milliwatt into 600 ohms. 

AC Voltages with no de voltage present: 
RMS for Sine Waves .................. 1500 volts 
Peak-to~Peak for Sine Waves . .4200 volts 
Peak-to-Peak for Complex 
Waves ...................................... 2000 volts 

Combined AC and DC Voltages: 
Sum of DC Voltage and AC 

Peak Voltage. . .... 2000 volts 
Ohmmeter: 

Ranges, Seven .. 0 to 1000 meg.ohms 
Meter Movement: 

DC Current for Full-Scale 
Defl~ction .............. : ....... 200 microamperes 

Power Supply: 
Voltage Reiting ... . ... 110-130 volts 
Frequency Rating ......................... 50-60 cps 
Power Consum·ption (Approx.) ...... 6 watts 
Battery .......... 1 RCA VS036 

Tube Complement. . .... 1 RCA 6Al5, 
1 RCA 12AU7A 

EQUIPMENT SUPPLIED 
DC/AC-OHMS Probe and Cable. (Type WG-
2990), 1.5-Volt Battery (Type VS036), 
Slip-on Alligator Clip, Insulator, Instruc
tion . Bo.oklet and Registration Card. 

ACCESSORIES 
Available on Separate Order 
For Measuring AC Voltages at Frequencies 
from 50 KC to 250 Mc: 
Crystal-Diode Probe .. Type WG-301A 

For Increasing DC Voltage to 50,000 Volts: 
High-Voltage Probe .............. Type WG-289 
Multiplier Resistor ..... Type WG-206 

415 So. 5th Street, Harrison, N. J. nOli ELECTRONIC 
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RESISTANCE-CAPACITANCE CIRCUIT BOX 

Type WG-412A 
SPECIFICATIONS 

DESCRIPTION 

The RCA WG-412A provides a con
venient selection of standard resistor 
and capacitor values available either 
separately or in series or parallel R-C 
combinations. The unit includes 36 re
sistors ranging in value from 15 ohms 
to 10 megohms and 18 capacitors from 
100 picofarads to .22 microfarads. 

Both resistors and capacitors have a 
10% tolerance. The resistors have a 
power rating of one watt. The capaci
tors have a voltage rating of approxi
mately 600 volts. 

Some uses of the R-C Circuit Box 
include component substitution in 
servIcing and circuit design applica
tions and establishing R-C circuits for 
checking impedance, resistance, and 
frequency characteristics. The unit is 
also useful for classroom applications 
to demonstrate Ohm's Law, capacitive 
reactance, and other circuit effects 

caused by introducing various resist
ance and capacitance combinations. 

The R-C Circuit Box is provided with 
plug-in test leads with convenient alli
gator clip connectors (WG-413A). The 
unit measures 67/8 inches by 5 3/8 inches 
by 27/8 inches and weighs approxi
mately one pound, 12 ounces. 

FEATURES 

·36 resistors in standard values from 15 
ohms to 10 megohms (l wat~ power 
rating, Tolerance ±10%) 

• 18 capacitors from 100 pF to 0.22 uF 
600V rating, (Tolerance ±10%) 

• Simplified switching for separate R or C, 
or series or para Ilel R-C 

• Standard 314" terminal-lack 

• Spacing accommodates dual banana
plug 

• Complete with plug-in test leads and 
alligator-clip connectors 

• Measures 6ij's" x 53(e" x 2:Va" ... Weighs 
1 lb. 12 oz. 

VOL T-OHM-MILLIAMMETER 
Type WV-38A 

SPEClflCAt.IONS 
ELECTRICAL 
DC Voltmeter (at full scale): 

Ranges.. . ............ 0 to .25, 1.0, 2.5, 10, 50, 250, 
1000,5000 volts 

Input Resistance ................. 20,000 ohms-per-volt 
Circuit Loading ... 50 microamps. bleeder current 
Accuracy. . .... ±3% 

AC Voltmeter (at full scale): 
Ranges ...... O to 2.5, 10, 50, 250, 1000,5000 volts 
Input Resistance ...................... 5000 ohms-per-volt 
Circuit Loading .. 200 microamps. bleeder current 
Accuracy .......................................... _, ............ ±50/o 

Frequency Response (reference 1000 cps) 
flat within '/2 db from 10 cps to 50 kc on 
the 2.5,10, and 50 volt ranges. 

DC Current (at full scale): 
Ranges ........ ° to 50 p.A, 1 MA, 10 MA, 100 MA, 

500 MA, 10 Amp. 
Insertion Loss .......... 0.25 volt 
Accuracy 
Ohms: 

Ranges Scale Ends 
RX 1 0-2000 
RX 100 0-200,000 
RX 10,000 0-20,000,000 

Center Scale 
12 ohms 
1200 ohms 
120,000 ohms 

...... ±3% 

Full Scale 
Currents 
120MA 
1.2MA 
0.06MA 

Accuracy,.. . ..... ±3° of pointer position 
for exact value 

!II!!!!IlI'I •• 4 •• ~:, Meter movement protected against burn-out. 
II Internal Batteries (not supplied): 

1-1.5V 11011 size cell, RCA VS 036 or equivalent 
4-1.5V Penlight cells, RCA VS 034A or 

equivalen_t 

AF Output (at full scale): 
Ranges ..................... 0 to 2.5, 10, 50, 250 volts 
Input Resistance ................... 5000 ohms-per-volt 
Circuit loading ... 200 microamperes 

An internally connected 0.1 fif DC block-
ing capacitor permits output measure
ments in presence of DC voltages. 

415 So. 5th Street, Harrison, N. J. 
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Decibel Levels (Zero DB is milliwatt in 600 
ohms): 

2.5 V. Range ......... -20 to + 10 DB 
10 V. Range ........... -8 to +22 DB 
50 V. Range. +6 to +36 DB 
250 V. Range. . .......................... + 20 to +50 DB 

(May be read on Output or AC positions) 

MECHANICAL 
Dimensions-(less handle): 

................. 6~8" 
.... 51/4" 

Height 
Width 
Depth .... 

Weight. 
.............. 31/8" 

.... 31/2 Ibs 

Information furnished by RCA is believed to be 
accurate and reliable. However, no responsibility 
is assumed by RCA for its use; nor for any in
fringements of patents or other rights of third 
parties which may result from its use. No license 
is granted by implication or otherwise under any 
patent or patent rights of RCA. 

EQUIPMENT SUPPLIED 
l-Red Test Lead and Probe 
l-Slip-on Alligator Clip and Red Insulating Boot 
l-Black Test Lead with Alligator Clip and Block 

Insulating Boot 
l-Instruction Book 

(Batteries not supplied) 

ACCESSORIES AVAILABLE 
WG-297 
WG-210 

WG-21l 

WG-352A 
WG-270A 

High Voltage Probe, less resistor 
Resistor 900 Megohm for H.V. Probe 
(10 ·x multiplier for 5000 V. range) 
Resistor 495 Megohm for H.V. Probe 
(100 x multiplier for 250 V. range) 
RF Diode 
Vinyl Carrying Case, includes con
venient storage compartment for test 
leads. 

nOli ELECTRONIC 
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RCA IN-CIRCUIT/OUT-OF-CIRCUIT 
TRANSISTOR TESTER 

Type WT-501A 

USE 5 

FEATURES 
• Battery operated - completely portable 
• Tests both high-power and low-power 

transistors 
• Tests for collector-to-base leakage (l cBo), 

collector-to-emitter leakage . (1 CEO), and 
DC Beta 

• Adjustable collector current permits most 
transistors to be tested at their rated 
current level 

• A complete DC forward current transfer 
ratio curve can be plotted up to I amp. 

• Front panel NPN and PNP sockets for 
convenient matching in complementary 
symmetry applications 

• Three color-coded test leads for in-circuit 
testing 

• Special low-impedance circuitry assures 
reliable in-circuit testing of transistor 
current gain 

• Includes zero control to cancel the effect 
of leakage on Beta reading 

• Precision resistors insure accurate test 
results 

• Tests relative front-to-back ratio of diodes 
at appropriate current levels 

• Color-coded panel for simplified operation 
• Mirrored scale 
• Compact, lightweight - measures 6'Vs" x 

5\4" x 3Ys"; Weight-2% Ibs. 
• Comes complete with 20-page instruction 

manual and latest RCA transistor manual 

The RCA WT-501A is designed to test transistors both in-circuit and out-of-circuit. Applications 
ranging from a quick check of dc beta to an extensive analysis of transistor performance make 
the versatile WT-501A valuable for use in the service shop, factory, or laboratory. SPECIFICATIONS 

The sockets provided on the WT-501A will accommodate most low-power transistors with 
conventional terminal locations. In addition, the socket has an extra base pin for use with 
transistors having "in-line" terminals. The test leads provided for in-circuit testing can be used 
to connect transistors that do not fit the panel socket. 

(NOTE: MOS and FET type transistors require a test similar to that used for vacuum tubes 
and cannot be tested with the WT-501A.) 

DESCRIPTION 
Completely portable and requiring no external power source, RCA's WT-501A tests transisors 
both in-circuit and out-of-circuit, tests both low and high-power transistors, and has both NPN 
and PNP sockets to allow convenient transistor matching for complementary symmetry applica
tions. Three color-coded test leads are provided for in-circuit testing. Special low-impedance 
circuitry assures reliable in-circuit testing. 

The instrument is designed to test transistors for dc beta from 1 to 1000, collector-to-base 
leakage (IcBo) as low as two-microamperes, and collector-to-emitter leakage (IcEo) from 20 
amperes to one-ampere. Collector current is adjustable from 20 microamperes to one-ampere 
in four ranges, permitting most transistors to be tested at their rated current level. Power 
transistors can be tested with I, up to one-ampere. A dc forward current transfer ratio curve 
can be plotted. The instrument can also test the relative in-circuit dc current gain of a transistor. 

A 100 microampere meter movement is used in the measuring circuits for the various test 
functions, and precision resistors are used to insure accurate test results. Normal maintenance 
includes only replacing the batteries as necessary. 

The instrument has two internal 1.5 volt "D"-size batteries. One of these batteries is used 
during in-circuit tests to provide voltage in reverse polarity to cancel the effect of circuit leakage. 
The batteries can be tested with the instrument itself using a simple procedure outlined in the 
instruction manual. 

The WT-501A is also a convenient device for making a check of the relative front-to-back 
ratio of 'diodes. An important feature is the ability to check the diode at an appropriate 
current level. 

Additional features of the WT-501A include a color-coded front panel for simplified opera
tion, a mirror-scale meter which reduces the error in readings due to parallax, and handle clips 
for convenient storage of the test leads. 

DC BETA (hFE) 

Range ..........•.•..•••.......... 1 10 1000 

Accuracy .............................. ±5% 

COLLECTOR CURRENT (I,) 

100 I'-A 10 1 Amp. in four ranges; 

(010 t mA, 10mA, 100mA, 1 A.) 

COLLECTOR-TO-BASE LEAKAGE 

(lCBO) .......................... 010 100 I'-A 

COLLECTOR-TO-EMITTER LEAKAGE 

(lcEo) ..••••..•.••••............ 0 10 1 Amp. 

BATTERY VOLTAGE 

1.5-volls, Iwo "0" cells 

METER SCALES .......................... Bela 

Bela Cal (I,) (Multiplier) 

Leakage Currenl (leBO & ICED) 

DIMENSIONS (less handle) 

Height .......................... 67/8 inches 

Widlh ............. : .............. 51/4 inches 

Depl .............................. 31/8 inches 

WEIGHT (unpacked) ...... 23,(( pounds 

415 So. 5th Street, Harrison, N. J. ROil ELECTRONIC 
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OPERATIONAL FILTER® 

FILTERS The RLI line of solid·state, active filters covers 
the band .001 Hz to 100 KHz. The OPERATIONAL 
FILTER series features low pass, high pass, band pass 
and band reject response functions with variable roll· 
off (up to 24 db/octave), variable gain (up to 40 db) 
and AC or DC operation. The HI/LO and DUAL HI/LO 
FILTERS serve as either high pass or low pass filters 
with fixed rolloffs of 24 or 48 db/octave, 0 db and 20 
db gain,and AC or DC operation. See Section 2700 for 
further details. 

nLTMETERS A sensitive, two·axis tilt indicator consist· 
ing of a sensor and an indicator electronics console. 
The sensor is an inverted pendulum, with two degrees 
of freedom, equipped with orthogonal capacitor dis· 
placement transducers for simultaneous measurement 
of tilt about two perpendicular axes. The electronic cir· 
cuitry provides visual meter readouts and analog out· 
puts for continuous recording. Full scale settings of 1 
arc sec, 10 arc sec, 1 arc min and 10 arc min are select· 
able by front panel switch. In the most sensitive scale set· 
ting, the tiltmeter resolution is .0005 arc sec which is 
adequate for recording earth tide or long·term tilts as· 
sociated with tectonic crustal deformation. The lower 
sensitivity scales are suitable for recording tilts of gyro 
test piers, launch pads, dams, buildings, etc. AC or DC 

MULTICHANNEL EVENT ANALYZ~RS For direct meas· 
urement of distribution functions for transient events 
distributed randomly in amplitude and time. ,The RLI 
Multichannel Event Analyzer is basically a pulse height 
analyzer and totalizer with 5 selectable threshold volt· 
age levels. Hold times, i.e., the minimum time interval 
between counts, are adjustable by front panel control. 
Total counts are displayed by visual readout in 5 sep· 
arate registers. An analog voltage proportional to total 
count is available for monitoring and telemetry purposes. 

ELECTRONIC GALVANOMETERS Consists of a low noise 
preamplifier followed by an adjustable low· pass filter 
whose output is applied to a l·sec galvanometer. The 
filter 'corner period and preamplifier gain are adjust: 
able .to obtain over·all responses. equivalent to those 
of long·period galvanometers (from 10 sec to over 100 
sec). This instrument is intended to replace mechan· 
ical galvanometers presently being used in'photographic 
recording. Analog outputs suitable for tape recording 
are provided. 

HIILO FILTER® 

DUAL HI/LOFILTER® 

TILTMETER 

operation. Integral motor drives for automatic leveling" 
automatic caging and uncaging, and special purpose 
casings are available for adaptation of the system to 
remote operation. Base Price $2750.00. 

EVENT ANALYZER 

OTHER PRODUCTS 

• Custom Design Filters 
• Seismic Instrumentation 

• Oceanographic Instrumentation 
• Amplifiers • Pressure Sensors 

• Educational Equipment 

!lem /1969 See YELLOW SECTION for Local Offices, Phones 1481 
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shallcross PRECISION RESISTANCE DECADES 

SERIES 6800 

Series 6800 precision 
resistance decades fea
ture exceptional qual
ity, operational ease, 
and styling. A simple 
slide mechanism per
mits in - line viewing 
with vertical or hori
zontal readout. 

SERIES 800 

Series 800 decades offer a com
prehensive range of all-purpose 
decades that provide reliable per
formance. 

SPECI'FICATIONS 

D-C accuracy at terminals: 
±0.02% - 10 ohms and above, 
±0.003 ohm - below 10 ohms. 

Zero Resistance: 
4 milliohms per decade 
maximum. Each instrument is 
supplied with exact reading. 

Power Rating per step: 
0.50 watt - 1 ohm and greater 
0.25 watt - 0.1 ohm steps 
0.16 watt - 0.01 ohm steps 
Maximum current per step 
marked on knobs, 

Maximum Voltage: 
1500 volts doc, Individual 
resistor power ratings must 
not be exceeded, 

Stability: 
±0,005% per year at rated 
power, 10°C. - 30°C, 

Temperature Coefficient: 
O±lOppm/oC, (10 ohms and above) 
0±20ppm/oC. (under 10 ohms) 

SPECIFICATIONS 

Resistor D-t accuracy: 
±0,05% - 10 ohms and above 
±0.25% - 1.0 ohm steps 
±1.0% - 0.1 ohm steps 
±5.0% - 0.01 ohm steps 

Zero Resistance: 
4 milliohms per 
decade maximum. 

Maximum Power: 
1/2 watt per resistor. 

Maximum Voltage: 
2000 volts doc, Individual 
resistor power ratings 
must not be exceeded, 

Stability: 
±0,01 % per year 
at rated power, 
lOoC, to 40°C. 

Temperature Coefficient: 
0±20ppm/ oC. 

UNMOUNTED RESISTANCE DECADES 

Shallcross resistance decades are available unmounted for use 
in your propri.etary designs, Characteristics are the same as for 
mUlti-dial boxes above. Series 6800 decades have isolated shaft. 
Series 800 shaft is electrically connected to switch rotor. 

RESISTANCE MAXIMUM 
NUMBER MODEL STEP INCREMENTS RESISTANCE PRICE 
OF DIALS SIZE NUMBER (Ohms) (Ohms) ($) 

6840 0.01 111.1 109 
6841 0.1 l,lil 107 

4 17'/3 X 5 x 5 6842 1.0 11,110 105 

I 
6843 10 111,100 105 
6844 100 1,111,000 127 
6845 1000 11,110,000 192 

I 6850 om 1,111.1 139 

I 6851 0,1 11,111 137 
5 19'12 x 5 x 5 6852 1.0 111,110 135 I 

6853 10 1,111,100 157 I 
6854 100 11,111,000 222 

19'12 x 5 x 5\ 

6860 0.01 11,111,1 159 

6 
6861 0.1 111,111 157 
6862 1.0 1,111,110 177 

1 6863 10,0 11,111,100 242 

, . 
Series 6800 precIsion decade resistance boxes are also avaliable on 
3'/2"" x 19" panels for rack mounting, 

RESISTANCE MAXIMUM 
NUMBER MODEL STEP INCREMENTS RESISTANCE PRICE 
OFDIALS SIZE NUMBER (Ohms) (Ohms) ($) 

I'%"~"'I 
817A 0,01 111.1 93 
819 0.1 1,111 91 

4 
825 1.0 11,110 89 
826 10 111,100 89 
827 100 1,111,000 106 
828 1000 11,110,000 155 

8178 om 
1,111.11 

109 
8285 0,1 11,111 107 

5 107/8 x 6'1. X 5'1. 829 1.0 111,110 105 
830 10 1,111,100 122 
831 100 11,111,000 171 

817e 0,01 11,111,1 125 

6 107/8 x 61/. X 5'/. 
8315 0,1 111,111 123 
832 1.0 1,111,110 138 
833 10,0 11,111,100 187 

Series 800 decade resistance boxes are also available in 2-dial and 3-dial 
sizes and also on 3'12" x 19" panels for rack mounting. . 

RESISTANCE 
STEP MAXIMUM 6800 SERIES 800 SERIES 

INCREMENTS RESISTANCE 
(Ohms) (Ohms) MODEL PRICE ($) MODEL PRICE ($) 

0,01 0,1 6800 22 434 17 
0.1 1.0 6801 22 435 17 
1.0 10,0 6802 20 436 15 

10,0 100,0 6803 20 437 15 
100,0 1,000 6804 20 438 15 

1,000 10,000 6805 20 439 15 
10,000 100,000 6806 20 440 15 

100,000 1,000,000 6807 42 441 32 
1,000,000 10,000,000 6808 85 442 64 

Series 800 unmounted decades are available With. dust cover and elec
trically isolated shaft. $~,OO extra, 

Prices subject to change without notice. 

For more details, call 919-965-2341 or write, requesting the Shallcross Instrument Catalog 
SHALLCROSS' E. PRESTON ST .• SELMA, N.C. 27576 . SUBSIDIARY OF CUTLER HAMMER 

1482 See YELLOW SECTION for Local Offices, Phones eem /1969 



i@,jiV,ffid SECTION 2900 

shalleross VALUES IN RESISTANCE MEASUREMENT 

SERIES 670 LOW RESISTANCE TEST SETS 

These portable test sets offer the facility and operating 
speeds necessary for efficient production line measure
ment of low resistances. Applications include testing 
welding bond resistance, switch contact resistance, etc. 
A pistol grip probe and fixed clamp are standard acces
sories for production line tests. 

Price (Without accessories): $195 

676B Fixed Clamp: $20 271 Test Standard: $20 

657B Pistol Grip Probe: $30 

MODEL NO.OF RANGES IN OHMS - READING FROM ZERO TO FULL 
NUMBER RANGES SCALE VALUE INDICATED 

670·A 6 0.001 0.005 0.01 0.05 0.10 0.50 
673-0 5 0.005 0.01 0.50 1.0 5.0 

SERIES 1960 GALVANOMETER 
WITH INTERNAL MAGNET CONSTRUCTION 

SENSITIVITY 
MODEL (MICROAMPERES 

NUMBER PER DIVISION) 

1961-A 1.0 
1961-B 0.5 
1961-C 2.0 
1961-0 4.0 

1964-0 1.5 
1966-B 0.25 
1966-C 1.0 

These sensitive miniature gal
vanometers are used by O.E.M.'s 
throughout the industry. They 
are available off-the-shelf or on 
special order to your specifica
tions. 

EXTERNAL 
CRITICAL 

COIL DAMPING 
PERIOD RESISTANCE RESISTANCE PRICE 

(SECONDS) (Ohms) (Ohms) ($) 

250 950 20 
1000 2400 20 

3 50 125 20 
3 20 50 20 

4 30 40 24 
4 1000 2000 24 
4 50 100 24 

6100 WHEATSTONE-FAULT LOCATION BRIDGE 
This all-purpose portable instrument is ideal for laboratory and 
field resistance measurements. Circuits are included for Murray, 
Varley, Hilborn, and Fisher loop tests. Reads resistances from 
1.0 ohm to 1.011 megohm with ±0.1 % accuracy. Includes 4.5 
volt (3 cells) internal supply and sensitive galvanometer. Binding 
posts allow use of external power source and/or galvanometer. 
Weatherproof metal case is approximately 9"x8"x6". Price $240. 
Model 6101 wheatstone bridge is identical except that it does 
not include loop-test features. Price $200. 

638-R KELVIN-WHEATSTONE BRIDGE 
A portable Kelvin-Wheatstone Bridge offering exceptional ver
satility and practicality. 

Wide measurement range: 
0.001 ohm to 10 ohms (Kelvin). 
Accuracy ±0.75%. 
1 ohm to 11 megohms (Wheatstone). 
Accuracy ±O.2%. 
Power Source: 
Internal. 4.5 volts (three 1.5 volt 
celis). 
Binding posts for high - current 
source for Kelvin Bridge and high 
voltage source for high resistance 
measurement. 
Galvanometer: 
One microampere per millimeter 
scale division supplied. Binding 
posts for external galvanometer. 
Case': 
Polished wood. approximately 13" 
x l1"xl". 
Price: $325. 

SERIES 617 PERCENT LIMIT BRIDGE 
The series 617 bridges are designed for rapid production testing 
of resistors to each of six specified percentage tolerances from 
0.25% to 10%. 

• Six dial rheostat arms 
• Individual plus and minus 

percentage selector dials 
• May be used for conven

tional wheatstone meas
urements. 

Model 617A 
Resistances to 111,111 in 
0.1 ohm steps - $275 
Model 6171 
Resistances to 1,111,110 in 
1.0 ohm steps - $290 
Model 617N 
Resistances to 11,111,100 
in 10 ohm steps - $339 

Prices subject to change without notice. 

For more details, call 919-965-2341 or write, requesting the Shallcross Instrument Catalog 
SHALLCROSS· E. PRESTON ST .• SELMA, N.C. 27576 • SUBSIDIARY OF CUTLER HAMMER 
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rRi\ \!}!)i nt ern at i on a I instruments SIGM~ 
EDGEWISE PANEL METERS 
Where compact panel size.is essential, three 
International edgewise meters can be horizon
tally or vertically flus~ stacked in less space 
than one conventional-type meter. International 
edgewise meters featureD'Arsonval move-

ments, Alnico V magnets, .sapphire jeweled 
pivots and internal magnetic shielding. Cases 
have clear plastic front covers for maximum 
ambient illumination. All models are available 
in . a wide variety of current or voltage ranges 
and can be supplied as db or VU meters. 

'" 3.360 

T -t 
1.284 

2.578 L 

i 
.515 

DC ->-.... 
.770 

DC 
0-100ua to 0-3 amps 
0-50 mv to 0-100 volts 

AC (Rectifier-Type) 
0-10 to o-too Volts 

0-50 ua 10 0-15 amps 
0-10 mv to 0-500 volts 

AC (Rectifier-Type) 
0-50 to 0-500 volts 

Military Models 
International military-type panel meters conform 
to applicable sections of MIL-M-10304. All models 
are rugged, sealed, watertight and can be supplied 
either illuminated or non-illuminated. Designed 
for horizontal or vertical mounting. 

-t 
1.375 1 

L 

Model 1145 

Standard Ranges 
DC 

0-100 ua to 0-3 amps 
0-50 mv to 0-100 volts 

AC (Rectifier-Type) 
0-10 to.0-100 volts 

Model 2120 

l~ 
2.410 7.130 

~ 
I-

Model 1120 

DC 
0-100 ua to 0-15 amps 
0-50 mv to 0-500 volts 

AC (Rectifier-Type) 
0-10 to 0-500 volts 

,. 
1.300 

J. 
Model 104 

Model 150 

VOM-22 

Miniature Meters 
For use where minimum size, light weight and high relia
bility are essential. Scale lengths from 0.760 to 1.3" with 
initial accuracy of ±3%, D.C. 
Standard ranges for International miniature meters: 
DC: 0-100 ua to 0-15 amp; 0-50mv to 0-500 volts; AC 
(Rectifier-Type): 0-10 to 0-500 volts. Also VU and db ranges. 

Model 153 -j 

VOM-22 Miniature 
Multi-tester 

Compact, rugged. Accuracy: 
±3%, DC; ±5%, AC. Dust
tight, printed circuit rotary 
range-selection switch. 20,-
000 ohms/volt DC, 15,500 
ohms/volt AC. 18 measure
ment ranges. Full-wave bridge 
rectifier. Leather case avail
able. 

Model 
2500 

) 3.435 Electronic Control Meters 
For continuous indication of any quantity which can be repre
sented by an electrical signal. Choice of horizontal or vertical 
mountings, special scales, AC and DC voltage ratings. 

Sigma also markets a complete line 
of relays (see section 4500) and a 
wide range of precision snap switches 
(see section 5100). 

SIG~ INTERNATIONAL INSTRUMENTS 
DIVISION OF SIGMA INSTRUMENTS INC. 
88 MARSH HILL RD., ORANGE, CONN. 06477 
Tel. Area Code 203 795-4711 • Cable: INTERINST New Haven 
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PANEL INSTRUMENTS • CONTROLLERS • 
DIGITAL INSTRUMENTS· CHART RECORDERS 
• TEST EQUIPMENT· PORTABLE STANDARDS 

260® 

TEST EQUIPMENT 
Select from 25 VOMs •.. including the world famous 260® 
model 313. Special VOMs have built·in temperature and AC current ranges. Also 
in Simpson's wide selection of test equipment: VTVMs, oscilloscopes, temperature 
testers, and plug-in accessories. 

SEE LISTINGS IN RADIO·ELECTRONIC MASTER or write for bulletin 2078. 

Simpson portable and multi·range standards are also listed in RADIO·ELECTRONIC 
MASTER, or write for bulletin 368. 

CHART RECORDERS 
Model 2750 panel mounts in just 
33/. x 3"1." of space - yet reo 
cords for over a month completely 
unattended. 43 electrical ranges 
stocked. Model 2755 has 10 event 
channels in the same size package. 
Model 2760 has temperature 
ranges. Multi·range models 604 and 
605 provide electrical recordings 
at low cost·per·range. 

SEE LISTINGS IN RADIO·ELECTRONIC 
MASTER or write for bulletin 368. 

Simpson also has a wide selection 
of fast response potentiometric reo 

recorders and XY recorders. Write to Simpson with your reo 
quirements, or call your local Simpson Representative. 

Simpson can meet your control needs with "off the shelf" delivery of stock ranges 
- or our Sales Engineers can custom design controller specifications for your 
application. Model 5623/RO·l is just 17/." high - controls ±0.5% accuracy - and 
has built·in proportioning. Other models have 4 control points, SCR control, and 
plug·in mounting. 

WRITE FOR COMPLETE INFORMATION or call your local Simpson Representative. See 
the Yellow Pages under "Controllers, Controls & Control Systems." 

SIMPSON ELECTRIC COMPANY 
5200 W. Kinzie Street, Chicago, Illinois 60644 • Phone (312) 379-1121 

DIGITAL 
INSTRUMENTS 
2700 Digital System has 4 full· 
time digits, automatic polarity 
selection, and ±0.05% ac· 
curacy. 5 plug·in modules pro· 

vide DC voltage, resistance, AC voltage, DC current, and 
other ranges. Other Simpson digitals include the model 2725 
20·MHz counter, and model 2701 digital YOM. 

SEE LISTINGS IN RADIO·ELECTRONIC MASTER or write for 
bulletin 368. 

PANEL 
INSTRUMENTS 
Largest stock selection available 
anywhere! Over 1,400 types, ranges, 
sizes, and styles. Wide selection of 
Simpson quality movements in· 
cludes rugged Taut Band and 
shock·mounted jewel types. YOllr 
special panel instrument need may 
be stocked by Simpson ... or your 

local Simpson Representative can give you fast, efficient help on 
special order types. 

SEE LISTINGS IN RADIO·ELECTRONIC MASTER or write for bulle· 
tin 2079. 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1485 
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Microwave Spectrum Analyzers 

Model SPA-100 
0.01 to 40 GHz 

Model SPA-100A 
t to 40 GHz 

Swept Front End 
Analyzer 3-GHz Dispersion 

Model SPA-3000 
0.01 to 40 GHz 

Features 
• RF sensitivities up to -105 dBm (S+N=2N @ 

1-kHz bandwidth) 

• Up to 3-GHz dispersion (to 9 GHz) and greater 
than 2-GHz dispersion to 40 GHz 

• No in-band multiple responses negates the need 
for expensive external preselectors which 
degrade sensitivity and flatness 

• 60-dB calibrated log scale usable at all 
dispersions. and bandwidths 

• Synchroscope capability for time domain 
analysis 

• Built-in fool-proof phase lock and signal 
identification circuitry 

• X-V outputs 

• Provisions for external remote programming, 
display and automated control 

• Modular design and construction allows 
extensions of capability and ease of service. 

Applications 
CW, AM, FM, PM, pulse and random waveform 
analysis 0 Intermodulation distortion measurements 
o Accurate modulation index and deviation' 
measurements of FM signals 0 Stability 
measurements of r-f sources 0 Simplified tuning of 
frequency multipliers 0 RFI and EMC spectrum 
surveillance 0 Direct reading of pulse spectrum 
power points and nulls. 

Description 
The PANORAMIC Model SPA-100 Microwave 
Spectrum Analyzer is a broadband instrument with 
accurate calibration capabilities. Of solid-state 
design and modular construction, the SPA-100 
provides a full dispersion capability of 100 MHz 
over the entire 10 MHz to 40 GHz frequency range. 
This wide dispersion, even down to 10 MHz, is 
achieved through the use of an up-converter in the 
10 MHz to 1 GHz band. (The up-converter is not 
incorporated in the SPA-100A.) 
The high sensitivity, low distortion and wide range 
of bandwidths of the SPA-100 provides a large 
dynamic range display for all types of Signals. The 
calibrated 60 dB log scale accuracy is constant for 
pulse spectra using the 1 MHz bandwidth as well as 
for CW, MCW, FM and AM Signals, thus permitting 
accurate amplitude measurements. An extended 
time base with internal synchronization and the wide' 
bandwidths permit time domain analysis of pulsed 
signals. 
The modular construction of the analyzer allows the 
user to incorporate additional wide dispersion, 
higher or lower frequency or automated modules as 
required. 
The Ii'ANORAMIC Model SPA-3000 Swept Front End 
Microwave Spectrum Analyzer combines the basic 
IF, video, sweep and display circuitry of the SPA-100 
system main frame with the Model RF-3000 Swept 
Front End add-on module. This configuration 
provides calibrated display dispersions up to 3 GHz. 

Request Application I Data.Butletin SA-l1 
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High Resolution 
Communications 
System Analyzer 

Model SSB-50-1 
70 dB Dynamic Range 0 5 J.lv Sensitivity 

Model SSB-50 
60 dB Dynamic Range 0 20 J,lV Sensitivity 

Features 
Wide dynamic range (70 dB for Model SSB-50-1; 60 dB 
for Model SSB-50) 0 10 Hz resolution over entire tuning 
range (10 Hz - 40 MHz ... useable to beyond 200 MHz) 
o Extended frequency range permits AF and IF tests and 
and analysis of base-band and multiplexed signals 0 
Steep skirt selectivity and freedom from internal hum 
enables ±60 or ±50 Hz hum sidebands to be measured 
down to -60 dB 0 Five pre-set sweep widths with 
resolution and scan rate automatically optimized 0 
Variable scan rates also provided. 

Applications 
Best method known for set-up, operation, and 
maintenance of SSB, AM, FM and multiplexed 
communications equipment 0 Measures transmitter 
linearity by two-tone intermodulation distortion test 
o Hum sideband analysis 0 Precise measurements of 
carrier suppression, residual sidebands, spurious 
hetrodyning products, parasitics, etc. 

Description 
The system offers the quickest and most convenient 
method of signal analysis of SSB, AM, FM and 
multiplexed communications equipment. It provides an 
exceptionally stable jitter-free display offering high 
resolution and excellent skirt selectivity. Operation is 
simple, with pre-set controls and variable mode controls. 
Among the built-in checkmarks are crystal controlled 
marker signals which check, at a glance, reading 
accuracies. 

Request Application I Data Bulletin SA·10 

i4J.iiij,mo S EeTI 0 N 2900 
Universal 

Spectrum Analyzers 

Model MF-5 
Main Frame 

Model MF-2 
Main Frame 
Either Main Frame accepts any or all these Plug-In Modules 

Module Frequency Range 

AL-2 20-35,000 Hz plus log scan 

UR-3 100 Hz to 700 kHz 

VR-4 1 kHz to 27.5 MHz 

CA-5 450 to 550 kHz: 2 to 40 MHz with external VFO 

Features 
Plug-in modules for sonic through RF measurements are 
intergrangeable in either or both rack mount frame or 
portable frame 0 Ideal for in-plant and on-site 
comparison measurements 0 Directly calibrated displays 
and digital frequency readout for foolproof operation. 

Applications 
Fast swept band all,alysis of levels vs. frequency 0 
Monitoring audio, base-band and multiplex signals in 
communications systems 0 Measuring telephone carrier 
channel equalization, measuring slope, noise and 
distortion 0 Telemetry sub-carrier analysis 0 VLF, 
video and RF band measurements. 

Description 
Ttrere.are two main frames and a choice of four plug-in 
modules. The modules are interchangeable and vary in 
frequency coverage from 20 Hz to 27.5 MHz. 
The Model MF-5 rack mount main frame requires only 
7" of panel height in standard 19" rack cabinets. 
The portable frame, Model MF-2, operates from internal 
or external batteries or from any AC line, 95-130/190-260V, 
50-1000 Hz. Terminals on the rear of the frame also allow 
operation from DC power sources, 12 to 28 volts. The 
analyzer, including a module and internal battery pack, 
weighs 40 pounds. The modules are: 
Model AL-2 (20 Hz to 35 kHz plus log scan) Sonic 
Module - Calibrated in absolute values in both 
frequency and level, and is a true swept band frequency 
voltmeter, reading in volts and dBm. 
Model UR-3 (100 Hz to 700 kHz) Ultrasonic Module
covers the sonic, ultrasonic and low RF frequency range. 
Model VR-4 (1 kHz to 27.5 MHz) Video Module - provides 
rapid broadband scans in its frequency range and 
precise, high-selectivity narrow-band displays. 
Model CA-5 Panalyzer provides an untunable display 
centered at 500 kHz. Built-in mixer allows display of 
signals in 2 to 40 MHz range with external VFO. 

Request Application I Data Bulletin SA·12 
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Sonic Analysis 
Systems 

SY Series 
Panoramic 
Sonic 
Spectrum 
Analysis 
Systems· 

Features 
Quick-look wide band directly calibrated log frequency 
scan from 5 Hz to 20,000 Hz - High resolution linear 
scans - Preset optimum resolution _ Calibrated linear 
and 40 dB log amplitude scales '- 60 dB dynamic 
measuring range - Jitter-free - less than 5 Hz/hour -
Adjustable selectivity, smoothing filter, manual scan for 
random and discrete signals 

Applications 
Swept band vibration and noise analysis with graphic 
readout - Plolting of level vs frequency for random and 
discrete signals - Power and voltage spectral density 
plots - Harmonic and 1M distortion analysis to -60 dB _ 
Accoustical and speech spectrum measurements _ 
Medical and geophysical analysis 

Description 
The Sy System concept is based on the reliable time 
proven Model LP-1 aZ Sonic Spectrum Analyzer. With the 
addition of various accessories the critical. parameters 
of if bandwidth and sweep width are controlable over 
a wide range. An optional chart recorder supplies a 
permanent record, and provides sweep times up to 
16 hours. The system can be further extended to include 
a companion sweep generator for frequency response 
plotting of filters, amplifiers, etc. Sy Systems are 
unparalled for ease of operation, drift free analysis and 
exceptional selectivity ... 2 Hz. 

System 

SY-1 

SY-2 

SY-3 

SY-4 

SY-5 

Applications 
Accoustics, complex vibrations and other 
random and discrete signal analysis. 
CRT and chart readouts, 5 Hz to 22.5 Hz 
with 2 Hz selectivity. 

Same as SY-1 plus addition of unit for 
power spectral density. analysis of random 
signals. For tape loop data and for long 
term averaging. 

Same as SY-1 with CRT readout only. 
Scan intervals are 1 sec, 10 sec and manual 

Spectrum analysis and frequency response 
plots 20Hz to 22.5 kHz. For tracing responses 
of filters, telephone networks, amplifiers, 
loudspeakers, etc. Aux. Unit C-2 provides 
added sweepwidths, variable selectivity and 
smoothing filter for convenience in narrow 
bandwidth tests. 

Same as SY-4, less Aux. Unit C-2 

Request Detailed Catalog Sheet 

Telemetering 
Subcarrier Calibrators 

Model TMC-611 
Constant Bandwidth· 
21 Channels -11 Points 

Model TMC-411E 
Proportional Bandwidth 
18 Channels-5 Points 

Model TMC-505 
Proportional Bandwidth 
18 Channels-5 Points 

Features 
A selected single channel output and a composite output 
(available at both front and rear of unit) can be used 
independently and simultaneously - Manually selected 
dwell times _ Manual random access deviation selection 
with illuminated push-button switches - Model TMC-611 
provides a choice of either 3 or 11 deviation points 
associated with 21 standard IRIG ± 2 kHz constant 
bandwidth "A" channels as well as optionallRIG±4kHz 
"B" channels (you can also select 5±9 kHz "C" 
channels) _ TMC-611 has provisions for remote computer 
control of deviation and channel selection - Models 
TMC-411 E and TMC-505 provide output signals capable 
of testing 18 standard proportional bandwidth channels 
at 11 and 5 points respectively 

Description 
Precise, discrete frequencies are needed for the calibration 
and alignment of overal.1 systems response, including 
subcarrier discriminators used on IRIG standard FM/FM 
Telemetering Systems. Panoramic Telemetering 
Simultaneous Calibrators, provide both a composite 
spectrum of frequencies and a selectable single channel 
frequency; they cover the range of telemetering calibrator 
requirements, which include.s: a reasonable range of 
prices, diversification of equipment capable of meeting 
both the needs of constant and proportional bandwidth 
considerations. 

All output signals are provided jitter free, with negligible 
switching transients, at an accuracy of 0.002%. Harmonic 
distortion and other unwanted outputs are at least 40 dB 
down. Modular design permits changes to be made to 
meet customer applications at minimum cost. 

Request Application/Data Bulletin TEL-10 
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FREQUENCY 
SPECTRUM 

Subsonic 

Subsonic/sonic 

Subsonic/sonic 

Subsonic/sonic 

Sonic 

Sonic 

Sonic 

Sonic 

Ultrasonic 

Video 

RF 

RF 

Telemetry 

Telemetry 

Microwave 

Microwave 

i%i'hlffim SECTION 2900 

Singer Instrumentation Analyzers 
Cover The. Spectrum 

FREQUENCY 
COVERAGE 

0.5Hz to 2500Hz 

5Hctto 22.5kHz 

5Hz to 22.5kHz 

5'11% to 22.6kHz 

20Hz to 22.5kHz 

~!l~to 22.511}1t 

TYPICAL APPLICATIONS 

Vibration, acoustic and process 
analysis 

Acoustics, complex vibrations, 
medical electronics, and other 
discrete signal analysis. CRT and 
stri p chart readouts 

Same as SY·1 with Power Spectral 
Density Analysis Capability 

Same as SY·1 with CRT display only 

Spectrum analysis and frequency 
response plots. Checking filter 
response, telephone networks, 
amplifiers, loudspeakers, etc. 

Same as SY·4 but with limited choice 
of sweep widths and selectivity 

Audio Spectrum Analysis. Basic 
aTlalyzer portion of all SY systems 

Same as AR·1 with addition of Log 
Frequency Display 

Telephone Carrier System 
measurements, multiplex base-band 
analysis and as general purpose 
ultrasonic analyzer 

.tllli~;tij·~7;SfJIH~;( Carrier System measurements. 
General purpose wide·dispersion 
video and communications system 
analyzer 

Communications system analysis. 
High resolution low distortion. 
(See data sheet for details) 

Analyzer portion of SSB·50. Use with 
external VFO or generator as high 
resolution analyzer (See data sheet 
for details) 

Monitor IRIG FM/FM telemetry 
signals. Log or Linear frequency 
display 

TMI·4/200 

Solid·state microwave analyzer with 
one composite tuning unit, x·y 
output, synchroscope operation. Low 
inherent incidental f·m, and manual 
sweep capability. 100M Hz dispersion 
(See data sheet for details) 

Same capabilities as SPA·100 but 
3GHz wide dispersion capability. 
Phase locked oscillator for low 
incidental f·m. (See data sheet for 
details) 

LF·2b 

SUGGESTED SPECTRUM 
ANALYZER 

LF·2bM (Automatic Frequency Range 
Switching) 

SY·1 

SY·2 

SY·3 

SY·4 

A~;2(Plug:-i.IlI!l~dUle;~~e!l .• with 
MF"2portable,orNlF"5ra~kmount 
(mainframe) . ...• 

, __ 'n_ " 

SSB'W(~OdB<lyoam ie .• ~~\lIl~) 
SS~'50'~" (7QdSllynamie' ranger' 

SUGGESTED AUXILIARY 
EQUIPMENT 

Model G·5 Synchronous Sweep 
Generator. for frequency response 
plotting 

Model G·2a Synchronous Sweep 
Generator for frequency response 
plotting 

Model G·6 Synchronous Sweep 
Generator for frequency response 
plotting (1kHz· 15MHz) 

Model TTG·5a for transmitter and 
receiver distortion analysis 

Ask your Singer Representative 
for Application/Data Bulletin 
TEL·IO which describes 
constant (TM 1·6Il) or 
proportional (TMC·411E and 50S) 
bandwith calibrators covering 
all IRIG channels. 

See above 

*Available without Range Extending Converter or Two·tone Generator as Models SSB·50A and SSB·50B respectively 
**Available without Range Extending Converter or Two·tone Generator as Models SSB·50·1A and SSB·50·1B respectively 

Telemetry Calibrators and Indicators are completely described in Application I Data Bulletin TEL-10. Request 
it trom your nearest sales representative or directly trom Singer Instrumentation. 
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Noise and Field Intensity 
Analyzer/Surveillance Receiver 

Description 
The Model EMA-910 Noise and Field 
Intensity Measuring System consists 
of one,or two Frequency Selection 
Units, a Data Evaluation Unit and 
accessory equipment. One Frequency 
Selection Unit, Model EMA-910-10, 
covers the 1 to 10.5 GHz range. The 
second, Model EMA-910-12, covers 
the 10.0 GHz to 26.5 GHz range. 
The Model EMA-910-11 Data 
Evaluation Unit is a solid-state 
instrument which accepts signals, as 
converted IF, from the Frequency 
Selection Units. It conditions and 
filters the signals through detection 
and waighting circuits and then 
supplies this information to readout 
devices. 
The system provides for automatic 
continuous sector sweep over the 
entire range of any portion 
of it for the Model EMA 910-10. 
Bandswitching of the four bands is 
automatic and can be remotely 
programmed. 
System sensitivity is typically minus 
92 dbm over the frequency range of 
10.0 to 26.5 GHz and minus 
100 dbm over the frequency range 
of 1 to 10.5 GHz for S + N to 
noise ratio of 3 db. 
Applications include EMI and field 
strength measurements for all 
commercial, military and 
federal requirements, as well as 
general surveillance work. 

Model EMA-910 
1 to 26.5 GHz 

Features 
• First solid-state noise and field 

intensity analyzer to provide such 
excellent characteristics over the 
full 1 to 26.5 GHz range 

• Automatic scanning sweep over 
the entire frequency range or any 
portion, with automatic 
bandswitching over all four bands 
of the frequency selection unit 
from 1 to 10.5 GHz. 

• Automatic scanning sweep over 
the entire frequency range or any 
portion of either of the two 
bands of the frequency selection 
unit of 10.0 to 26.5 GHz. 

• Remotely programmable 
• Programmable for frequency 

selection and/or sector scanning 
• Choice of four bandwidths; 

operator can identify unknown 
signals as broadband or 
narrowband 

• Analog frequency and amplitude 
outputs for X-V recording 

• Automatic signal level 
discrimination alerts operator to 
signal levels above predetermined 
value. 

Instruments In The System 
Model EMA-910-11 Data Evaluation Unit 
Accepts converted IF signals from 
Frequency Selection Units for 
processing and readout. 
Model EMA-910-10 
Frequency Selection Unit 
1-10.5 GHz range, in four tuning 
bands 
Model EMA-910-12 
Frequency Selection Unit 
10.0 to 26.5 GHz range, ,in two tuning 
bands. 
Model 3100 Digital Display Unit 
Provides simultaneous dual channel 
digital readout of frequency and 
signal amplitude on Nixie tubes. 
Compensation for r-f attenuation 
insertion is automatic, before display. 
The instrument also holds data for 
manual notation, digital recording 
or computer input. 
Model 8010 Frequency Call-Up Unit 
Provides automatic remote tuning for 
spectrum surveillance of any of 10 
pre-selected frequencies. Simple 
push buttons command the basic 
analyzer system to automatically 
scan to the selected frequencies. 

Accessory Antennas 
A complete line of calibrated 
antennas covering the entire 1 to 
26.5 GHz frequency range of the 
Model EMA-910 is available. 
Included are a conical spiral 
antenna for surveillance in the 1 to 
10.5 GHz range as well as horn 
antennas for each tuning band. 

Request Application I Data Bulletin NFIA-10 

SINGER 
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Model EMA-910-10 
Frequency Selection Unit 
1 to 10.5 GHz 

Model EMA-910-12 
Frequency Selection Unit 
10.0 to 26.5 GHz 

Model EMA-910-11 
Data Evaluation Unit 
for signal processing 

Model 3100 
Digital Display Unit 
for direct frequency and 
signal amplitude readout 

Model 8010 
Frequency Call-up Unit 
Provides remote tuning of any 
of 10 pre-selected frequencies 

The Singer Company, Instrumentation DiVision, EMC Operation / 3211 S. LaCienega Blvd., Los Angeles, Calif. 90016 i (213) 837-4405 
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Noise and Field Intensity Meters 

Model NF-105 
14 kHz to 1000 MHz 

Features 

For over a decade, The Model NF-l05 has been the 
standard instrument for measuring RFI in accordance 
with commercial and military requirements 

• Output signal amplitude meter reads dB above 1 
microvolt/MHz for broadband measurement and 
eliminates the need for charts or computations 

• The frequency range is covered in five separate tuning 
units which can be purchased separately for economy 
and flexibility 

• Tuning units can be changed in seconds. 

Description 

The Empire Model NF-l05 Noise and Field Intensity Meter 
is the proven standard for electromagnetic compatability 
measurements. Hundreds are currently in use in mobile 
vans, aircraft and perman ant installations throughout 
the world. It is a rugged and compact instrument that 
achieves light weight (70 Ibs.) through the use of five 
quickly interchangeable tuning units. These interchangea~le 
tuning units permit limited frequency requirements to be 
economically satisfied by the purchase of individual heads 
as required. Each unit contains RF and IF circuits. All 
tuned circuits are well tracked, permitting quick frequency 
scanning by means of single knob tuning. 
An impulse generator producing a flat spectrum throughout 
the frequency range of the instrument, is used for fast 
and accurate calibration of both CW and broadband 
measurements. 
A complete range of Calibrated Pickup Devices are 
available which permit the determinat'on of field strength 
of narrow band signals in microvolts per meter and that of 
broadband signals in microvolts per MHz (kHz) per meter 
The five available tuning units and their frequency ranges 
are: Model T-X/NF-l05, 14 kHz to 150 kHz (3 bands); 
Model T-A/NF-l05, 150 kHz to 30 MHz (6 bands): Model 
T-l/NF-l05, 20 to 200 MHz (2 bands): Model T-2/NF-l05, 
200 to 400 MHz (1 band)' Model T-3/NF-l05, 400 to 1000 
MHz (2 bands) 

For Measurements In Accordance With 
These Specifications: 
FED-STO-222 (Federal), Approved 
MSFC-279 (NASA), Category A 
MSFC-280 (NASA), Approved 
MIL-STD-285 (DOD) 
MIL-STD-449A (DOD) 
MIL-STD-461 
M I L-STO-462 
M I L-STD-752 (Ships) 
M I L-STD-826A (USAF), Category A 
MIL-I-60S1 (EL) 

M I L-S-10379A (Navy) 
MIL-I-11683B (BUWEPS) 
MIL-I-11748B (SIG. C) 
MIL-I-12348AB (SIG. C) 
MIL-I-13237 (SIG. C) 
MIL--16910B (Ships) 
MIL-I-17623 (Navy) 
MIL-I-26600 (USAF), Category A 
FCC SpeCifications and others. 

Model NF-315A and 
Model NF-315 
20 Hz to 15 kHz (Narrow Band) 
20 Hz to 250 kHz (Broad Band) 

Features 

• Equipment circuitry is completely solid-state 
• Time tested tuning techniques are employed to 

ensure reliable short and long term stability plus 
complete freedom from instabilities due to externa: 
effects. The inherent stability eliminates the need for 
equipment recalibration when tuning to a new 
frequency_ 

• The equipment i~ ruggedly constructed for field use 
and contains rechargeable nickel-cadmium batteries 

• Measurements utilizing the Model NF-315A can be 
made to any military or commercial specifications. 

Description 

The Model NF-315A is a highly versatile Noise and Field 
Intensity Meter which combines both a tunable narrow 
band superheterodyne receiver and a complete wide 
band video receiver. The equipment can be used in either 
of two basic modes - tunable narrow band 
(measurement) mode or a fixed tuned wide band 
(surveillance) mode - with two bandwidths provided for 
each mode. On the tunable narrow band mode, The 
Model NF-315A covers the frequency range from 20 Hz to 
15 kHz with a selectable 7 Hz or 70 Hz bandwidth, 
thereby providing rapid measurement, precise signal 
identification and optimum sensitivity. 
In the fixed tuned wide band mode 01 operation, The 
Model NF-315A measures the composite strength of all 
signals within the frequency range from 20 Hz to 20 
kHz or 20 Hz to 250 kHz as selected by the operator. 
The Model NF-315A offers the capability of sector 
scanning in conjunction with peak dumping circuitry to 
permit automated measurement and recording of applied 
signals. The Model NF-315 does not contain the sector 
scan capability but is otherwise identical to the Model 
NF-315A_ 

For Measurements In Accordance With 
These Specifications: 

FED. STD. 222 (Federal) 
MIL-STD-461; MIL STO-462 
MIL. STD. 826A (USAF) 
MSFC-279 (NASA) 

MIL-I-16910B (Ships) 
GM-07-59-2617 (Minuteman) 
02-2444-; (Minuteman). 
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Wideband ~Sensitive 
AC/DC Digital.Voltmeters 

Ballantine Model 3570 Series 
Digital Voltmeter 
30 Hz to 10 MHz Response 

A fully programmable 
sensitive voltage measuring system 
consisting of a Digital Display Module 
and associated AC and DC Converter 
Modules. 

Features 

System 
• Front panel functions remotely programmable 

• Modular printed circuit construction assures ease 
of maintenance 

• Modules are 3.5 inches high and can be combined 
side-by-side for standard 19 inch rack-mount 
operation ... or over-and-under for portable use. 

Model 3570 
Display Module -
• Four digit Nixie Readout with Overrange 

• Dual-slope Integration with four panel selectable 
integration times 

• System Compatability assured - all information 
available in digital form 

• Optional 20 MHz Frequency Counter capability 

• Auto-ranging option 

Model 3571 
AC Converter Module -
• 30 Hz to 10 MHz frequency coverage -

unsurpassed by any instrument currently available 

• 10 millivolt full scale sensitivity for low-level 
measurements 

• 10 megohm input impedance 

• Selectable Filter Time Constant for smoothing dc 
input to display 

• Auto-ranging capability with Model 3570 

Model 3572 
DC Converter Module-
• 100 millivolt to 1000 volt full scale decade ranges 

• Input resistance 10 megohms ... 1000 megohms
panel selected on 100 millivolt and 1 volt ranges 

• Auto-ranging capability with Model 3570 

• External thermal potentials can be bucked-out 
by front panel control 

Description 
Ballantine, the recognized leader in AC voltage 
measurements now offers the FIRST Automatic 
Digital Voltage measuring system to 10 MHz. The 
digital display module in combination with associated 
converter modules forms a system with exceptional 
voltage and frequency coverage. Unique system 
features make it ideally suited for Automated 
Production Test Stands - High Accuracy Laboratory 
Applications - Data Acquisition Systems - Process 
Monitoring and Control. 

Range 

FEATURED SPECIFICATIONS 

Display with 
AC Module 

Display with 
DC Module 

10 mV, 100 mV, 1 V, 100 mV, 1 V, 10 V, 
10 V; 100 V, 300 V FS 100 V, 1000 V FS 

Accuracy 0.2% RDG +0.01% FS, 0.02 % RDG 

Input 

50 Hz-100 kHz +0.D1% FS 
0.5% RDG +0.1% FS, 

100 kHz-1 MHz 
1% RDG +0.1% FS, 

1 MHz-3 MHz 
3% RDG +0.1% FS, 

3 MHz-l0 MHz 

10MIt,25pf 10 M It 

Write tor detailed catalog on complete line of AC Measuring Instruments 
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Broadband AC Voltmeters 

Ballantine Model 323 
Broadband True RMS AC Voltmeter 
(300,uV to 350 Volts) 

Features 
• Measures True RMS of sine waves, square waves, 

noise voltages and a range of pulses 

• Exceptional frequency coverage from 10 Hz to 20 MHz 
• Unmatched accuracy - 2% of indication ... 50 Hz 

to 10 MHz 

• Up to 20 hours of operation from rechargeable 
batteries or operation from power line 

• Logarithmic voltage scales for uniformly high accuracy 
and resolution for all readings 

Description 
The Ballantine Model 323 True RMS Voltmeter is a solid 
state compact, portable, general purpose ac voltmeter. The 
instrument operates from either line power or internal 
rechargeable batteries. 
Among the electrical features are high sensitivity wide 
voltage range, wide frequency range, high accuracy, high 
input impedance, and high stability. 
The signal-rectifier response is TRUE RMS and should not 
be confused with AVERAGE or PEAK responding 
instruments calibrated to provide rms indication on sine 
waves only. Thus this instrument indicates the rms value 
on all types of waveforms which fall within its frequency 
and crest factor specifications. 
The logarithmic meter provides the same high accuracy of 
indication at all points on the scale, while the associated 
linear decibel scale permits automatic conversion of 
voltage ratio to decibel units without recourse to charts 
or tables. 
When desired, several time constants may be selected by 
means of a front panel control. 

Ballantine Model 303 
Broadband Average Responding 
Voltmeter (100,uV to 350 Volts) 

Features 
• An all solid-state unit that provides UNEQUALED 

broadband coverage from 6 MHz down to 2 Hz 

• Unexcelled 1% Accuracy 
• Rechargeable Battery provides up to 30 hours operating 

time - Can be operated from line while recharging 
• Signal Ground isolated from case ground for 

assignments where heavy ground currents or strong 
fields exist 

• Fully overload protected 

Description 
The Model 303 is an all solid-state broadband AC Voltmeter 
designed to operate from a rechargeable battery or from 
line power. No other solid-state voltmeter provides 
frequency coverage from an unequaled low frequency of 
2 Hz up to 6 MHz. 
A 1% mid-band accuracy, coupled with a mirror-backed, 
five-inch, 10 dB logarithmic indicator allows unmatched 
reading ease. Voltages can be measured over a range 
from 300 ,.V to 350 V with the same accuracy at any point 
on the scaLe. Resolution is also constant at any point on 
the scale - a displacement equivalent to pointer width 
represents less than a '/4% change in indication. 
The Model 303 may be used in its METER +10 dB mode for 
increased sensitivity. Indications down to 100,.V over 
a frequency range of 10 Hz to 1 MHz can be made. 
An amplifier mode is also available for low-noise, hum-free 
preamplification of low level signals. 

Calibrators and 
AC Voltage Reference Standards 
The Model 421 A ACIDC Voltage Calibrator with associated 
Model 2421 Error Computer provides quick and accurate 
calibration of voltmeters, oscillators, recorders ... with 
readout directly in % error - Micropotentiometer Model 440 
provides a reference standard for developing an accurately 
known voltage up to 1 Volt at frequencies up to 900 MHz -
High Frequency Transfer Voltmeter Model 393 provides 
accurate measurement of AC voltages (1 V-100 V) from 
25 Hz to 30 MHz - Ballantine Model 390 A-T Voltmeter is a 
laboratory reference standard to calibrate signal 
generators and voltmeters from 0.5 to 300 volts, 10 MHz 
to 1000 MHz. 

Write for detailed catalog on complete line ot AC Measuring Instruments 

SINGER 
INSTRUMENTATION 
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Electrical Metrology Instruments 

High Voltage Dividers 
Model PARK DC Voltage Divider 
useable up to 100 KV with ratio 
accuracy 0.05%. Readout on any 
high input impedance voltmeter such 
as a digital voltmeter. Ratio 100 kv 
to 1 volt. 
Other dividers available at lower & 
higher accuracies. 

Portable & Panel 
Electrostatic Voltmeters 
For use on both DC and RMS AC in 
ranges from 120 volts to 140,000 
volts. Input impedance to 109 

megohms on DC. Accuracy as high 
as 0.5% and accessories available 
to permit positive and negative peak 
measurements. 

AC and DC Voltmeters 
and Ammeters 
Model D Voltmeter proYides high 
accuracy true RMS AC or DC 
measurements with 0.25% accuracy. 
An electro-dynamometer mechanism 
provides exceptional repeatability. 
The instrument can be used for 
making transfer measurements. 

DC Portable 
Measuring Instruments 

Model C, has a wide selection of 
ranges for DC measurement from 2 
millivolts to 1500 Yolts and from 10 
microamps to 50 amps. Accessories 
available to extend these ranges 

Self Balancing Primary 
AC·DC Transfer Standard 
& RMS to DC Converter 
Model ATS Permits .01% true RMS 
measurements .25 to 1000 volts to 20 
kHz in only a few seconds. It is a 
true Broad Band AC-DC Transfer 
Standard with high DC transfer 
accuracy from 2 Hz to 30 MHz. 
DC output equals AC input over the 
full range to 1000 Yolts 

Portable & Panel 
AC & DC Wattmeters 
Model VAW power analyzer permits 
measurement of voltage, current, 
power and power factor from 25 to 
800 Hz in one economical unit. 
Voltage ranges to 500 Yolts with 
burrent ranges to 20 amps at unity 
Power Factor - useable to 50% P.F. 
Other wattmeters available at 
accuracies to 0.1% and Power 
Factors to 20% (Refer to Selection 
Chart) 

Magnetic Testing 
Instruments 
Designed to make Epstein Sample 
measurements ·of magnetic 
properties of steel in accordance 
with ASTMA341-49 and A343-60T. 

AC·DC Thermocouple 
Instruments 
Accuracis to 0.5% with ranges 0.2 
volts to 1500 Yolts and 1.0 ma to 
100 amps at frequencies up to 20 
MHz. 

Portable & Panel 
Polyrangers 
(Volt-Ammeters) 
Both DC and AC/DC Versions 
available in a wide variety of range 
combinations of voltage and current 
in one self contained instrument. 

AC& DC Panel Instruments 
Most Portable designs can also be 
supplied in either edgewise or 
square flush design panel 
instruments for DC and AC Voltage 
Current & Watt Measurements to 
0.25%. DC Ranges from 1 milliyolt 
to 6000 volts and 1.5 microamperes 
to 50 amps. AC from 0.2 Yolts to 
6000 volts and 1.0 milliamps to 50 
amps. 

Request new comprehensive catalog on precision measuring equipment. It describes more than 400 instruments. 

SINGER 
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AC and DC Voltmeters and Ammeters 
PORTABLE AND PANEL 

MAXIMUM SCALE PRICE 
ACCURACY RANGE SPAN ACCURACY RANGE SPAN FREQUENCY 

RESPONSE LENGTH RANGE 

0.1% 5 Volts to 1000 Volts 12" $1075 
0.1% 75 Volts to 750 Volts 0.1% 75 Volts to 750 Volts 400 Hz 12" $1050-$1200 

X 0.25+0.5% 2 Millivolts to 1500 Volts 4"-6.3" $110·$380 
X 0.25+0.5% 7.5 Volts to 1000 Volts %+0.5% 7.5 Volts to 1000 Volts 2500 Hz 4"-6.3" $222-$422 

FLV X 0.5% 5 Volts to 300 Volts 1000 Hz 6.3" :307'$390 
MI x 0.5% 7.5 Volts to 750 Volts 500 Hz 6.1"-6.3" 150-$176 

X 0.5-0.75% 1 Volt to 1000 Volts 0.5-0.75% 1 Volt to 1000 Volts 5 MHz $281·$563 

X 0.5+1% 5000 Volts to 140,000 0.5+1% 5000 Volts to 100,000 Volts 600 kHz 6" $308-$1425 
X 0.5+1% 120 Volts to 6000 Volts 0.5+1% 120 Volts to 6000 Volts 1.5 MHz 4"-5.2" $204-$733 

0.1% 5 Amps to 50 Amps $1200 
0.1% 5 Amps to 20 Amps 0.1% 5 Amps to 20 Amps 400 Hz 12" $975 

X 0.25+0.5% 10 MICS to 50 Amps 4"-6.3" f110~375 
X 0.25+0.5% 50 MA to 20 Amps 0.25+0.5% 50 MA to 20 Amps 2500 Hz 4"-6.3" 320 430 

0.5% 150 MA to 20 Amps 500 Hz 6.1"-6.3" $181-$183 

X 0.5+0.75+1% 1 Milliamp to 2 Amps 1 Milliamps to 2 Amps 20 MHz 6.3" $387·$470 

.25% 1 Volt to 1000 Volts 6.3" $340-$365 .25% 10 MA to 10 Amps 

0.5% 2 Volts to 500 Volts 
4" $225 0.5% 2 MA to 2000 MA 

0.5% 5 MV to 1000 Volts 0.5% .5 Volts to 1000 Volts 15 kHz 
5.2" $945 0.5% 200 MICS to 5 Amps 0.5% 10 MA to 5 Amps 15 kHz 

0.5% .02 Volts to 750 Volts 0.75% .5 Volts to 750 Volts 5 kHz 
5.2" $625 0.5% .2 MA to 1500 MA 0.75% 10 MA to 3 Amps 15 kHz 

0.5% 5 MV to 1000 Volts 0.75% .3 Volts to 750 Volts 5 kHz 
5.2" $525 0.5% .2 MA to 2 Amps 0.75% 15 MA to 3 Amps 15 kHz 

0.5% .002 Volts to 1000 Volts 0.75% .3 Volts to 1000 Volts 5 kHz 
5.2" $640 0.5% .2 MA to 20 Amps 0.75% 10 MA to 3000 MA 15 kHz 

0.5% 50 MV to 1000 Volts 0.75% 10 Volts to 500 Volts 60 Hz 
4" $385 0.5% 1 MA to 10 Amps 0.75% 10 MA to 10 Amps 60 Hz 

0.5% 25 Volts to 500 Volts 800 Hz 
5.2" $495-$595 0.75% .5 to 10 Amps 800 Hz 

.5 Volts to 1500 Volts 0.75% .5 Volts to 1500 Volts 5 kHz 
6.3" $485 15 MA to 5 Amps 0.75% 15 MA to 5 Amps 15 kHz 

Request new comprehensive catalog on PrecIsion Measuring Equipment. It describes more than 400 instruments. 

SINGER 
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~-Synchro and Resolver Test Instruments 

Model DSRS-5DR , 

Model DSRB-5CD-SR 

], 
> 

. . t 

•••• 
Model ADC-1 / CC-1 

Features 
• 250 millisecond nulling and readout time 

• 0.0005 degree resolution 

• 0.001 deg ree accuracy 
• All silicon, solid-state switching 
• Nixie tube display of angular position 

• Front and rear terminals 

• Plug-in control unit 
• Isolated sets of binding posts for the synchro 

and resolver inputs 

• Bridge error voltage output - binding posts 

• "Hold" control for continuous display of a 
selected angular readout 

• Selectable resolution (0.1 to 0.0005 degree) 

Decade Synchro/Resolver 
Standards 
The DSRS series provide all of the features of a 
high-resolution Synchro Standard, and a high-resolution 
Resolver Standard in the space normally required 
by one. Two-second accuracy is provided by the 
time-proven Ratio RatioTran technique developed 
by Gertsch over a decade ago. The Synchro!Resolver 
Standards, simulating a perfect component, feature low 
unbalance impedance, permitting severe loading 
without introducing error. Use of this instrument for 
testing CT's, CDX's, RD's and RC's eliminates the 
need for master components, Dividing Heads and 
Bridges normally used for this application. Units with 
5° resolution are also available. 

Decade Synchro/Resolver 
Bridges 
The DSRB series provide all of the features of a 
high-resolution synchro bridge, and a high-resolution 
resolver bridge in the space normally required by 
one. Two-second accuracy is provided through the use 
of a unique circuit, and the time-proven RatioTran 
technique. These rugged instruments are ideal for any 
application where both synchros and resolvers are 
used. In addition, they are completely passive and 
immediately ready for use, without any pre-use calibration 
or warm-up. Units with 5° resolution are also available. 

Synchro/Resolver-to-Digital 
Converters 
This new angle-to-digital converter consists of a 
mUlti-purpose main frame (Model ADC-1) and a plug-in 
converter control module (Model CC-1). Together, 
these units function as a synchro or resolver-to-digital 
converter. The angular position is displayed on a 
set of Nixie tubes and supplied as an I.C. compatible 
true BCD output on the rear panel. 

The Model ADC-1 main frame consists of a high-resolution 
synchro!resolver bridge with solid-state switching. 

When the main frame is equipped with the CC-1 converter 
control, the successive approximation method is used 
to automatically null the bridge to the angular position 
of the incoming signal. The null setting of the bridge 
provides the angular output signal and display. 
Gertsch RatioTran techniques are used in the. bridging 
circuits to provide high accuracy and reliability. 
The automatic control systems are all solid-state with 
IC's used to improve reliability. Plug-in circuit boards 
are used to further minimize maintenance. 

SINGER 
INSTRUMENTATION 
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Precision Measuring Equipment 

Phase Angle Voltmeters 
Continuous, broad frequency coverage in this new 
Gertsch Model PAV-4 Phase Angle Voltmeter has extended 
its use to many new fields: transfer function analysis, 
filter analysis, and operational amplifier tests. 
A unique, phase-lock oscillator circuit eliminates precise 
tuning (a light on the front panel indicates lock). When 
locked, the meter operates as a phase-sensitive voltmeter 
at the incoming reference frequency. Phase angle 
measurements, phase-sensitive null indications, inphase 
and quadrature voltage measurements, are provided 
in addition to fundamental voltage measurements and 
use as a standard AC voltmeter. 
10 megohm input impedance (25 pf) is one of the features 
which minimizes loading effects. Both the signal and 
reference inputs may be isolated for differential 
measurements. Frequency coverage in the standard 
voltmeter and phase sensitive modes is 30Hz to 300KHz. 
Plug-in modules allow use as a variable or fixed 
frequency unit. The fixed frequency modules are designed 
for production lines and feature the elimination of 
operator calibration. Variable frequency modules are 
designed for broader appl ications. 

Model PAV-4 

Null Indicators 
Models NI-2, NI-3R, and NI-4R are small-size, phase 
sensitive, completely transistorized null indicators, that 
may be combined with any Gertsch Ratio Transformer 
to form an AC ratio bridge. Three ranges of sensitivity are 
provided: 10 uV. 100 uV, and 1000 uV. A maximum 
sensitivity of 10 microvolts allows excellent resolution 
for bridge circuit operation. 
The NI-5 features a variable phase reference, a 
continuously adjustable full-scale sensitivity, and 
a I inear meter scale. 

Model NI-2 

Complex Ratio Bridge 
Model CRB-8 provides a highly accurate means of 
measuring in-phase and quadrature voltage ratios 
of three- or four-terminal networks such as transformers, 
synchros, AC transducers, resolvers, taCh-generators, 
amplifiers, gyros, etc. Operating frequency range is 350 to 
5100Hz. In-phase ratio accuracy as good as .001'10 is 
obtained over the entire range by means of a continuously 
tuned null amplifier which eliminates the need for any 
plug-in filters or networks. The in-phase and quadrature 
voltage ratios are read from the RatioTran voltage divider 
dials as rectangular coordinates (R + jX). or phase angle 
between signal and reference may be read directly in 
degrees. Virtually all solid-state circuitry is employed. 

Model CRB-8 

Low Frequency Standards 
Receiver 
The Gertsch Model RLF-1 VLF Comparator is a complete 
1 MHz calibrating system, providing a means for 
referencing frequency standards and 1 MHz oscillators 
against the standards broadcast of WWVB, and for 
comparison of oscillators and other 1 MHz frequency 
devices against available, in-house 1 MHz standards. 
Calibration and comparison are fast and accurate 
with the Model RLF-1 Receiver. 

Model RLF-1 

SINGER 
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Frequency Measuring 

Equipment 

Model FM-10 
Heterodyne Frequency Meter 
(100 kHz to 50 MHz) 

The Model FM-10 is a heterodyne frequency meter covering 
the range from 100 kHz to 500 MHz with direct dial 
readout. The instrument provides a calibrated R.F. output 
over an 80 db range which may be modulated in 
either AM or FM modes. 
Accuracy of this instrument is one part per million per 
year. over a wide temperature range with provisions 
of upgrading the time base oscillator as technology 
advances. The 10 MHz time base oscillator is of the TCXO 
type and requires no oven or warm-up time. Greater 
accuracy of the time base oscillator may be achieved 
over a narrower temperature range. 
The unit is completely portable, light-weight and 
operates from a 12 volt vehicular battery or standard AC 
power. A built-in antenna is provided to enable "off 
the air" measurements of frequency and modulation. 

Plug-in moduies are provided to increase the versatility 
of the unit. These include two FM deviation modules 
with either meter or oscilloscope presentations. Additional 
plug-in units that will be available will provide amplitude 
modulation and measurement, SSB and interference 
analysis and other special measurements. 

Ratiotrans and 
Special Transformers 

"RT" Series 
Standard Ratio Transformers 
The RatioTran precision variable AC voltage divider 
provides extreme accuracy and high resolution 
in the measurement and generation of voltage ratios. 
Instruments are available in a variety of functional 
types and form factors for use in such applications as 
checking resolvers and servos, voltmeter calibration, 
computer testing, transform", turns, ratio measurements, 
and ratio arms of bridges. 

Model RT·5R 

Ratio Standards 
Many years of experience in the building of precision 
ratio transformers enable Gertsch to offer what they 
consider to be the ultimate in ratio standards. 

This series of RatioTran precision voltage dividers 
was designed for instrument standards and calibration 
laboratories, or any applications where maximum 
accuracy is required. 

Model1011R 

Coaxial Ratiotrans 
Gertsch Coaxial RatioTrans, are precision AC voltage 
dividers designed for applications where panel 
space and weight must be kept to a minimum. 

Model CRT-3 

SINGER 
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ELECTRICAL TACHOMETERS 
FOR PERMANENT MOUNTING 

Furnished co .... plete with Generator, 
Indicator and all necessary Drive 

Equipment such as gears, couplings, etc. 

• Heavy duty design. 
• Smooth, instant response 

to changes of speed. 
• No Pointer Fluctuation. 

Bulletins 720, 723 

1IfI/IJ.!IJIa 

RPM 
FPM 
YPM 

ETC. 

CENTRIFUGAL STATIONARY TACHOMETERS 
For permanent mounting on machines and 
engines. Model "Jll t with 3",4",5 1/2 11 , 8" 
or I 0" dial diameter. Flexible cable driven. 
Many standard ranges reading RPM, FPM, 
YPM, and other operations. 

Bulletins 793, 794, 795, 796, 798 

PORTABLE TACHOMETERS 
CENTRIFUGAL HAND TACHOMETERS 

With one, twa, three, five or six ranges in 
one tachometer. All speeds up to 100,000 
RPM with overspeed protection. 

Type "UO" Cat. No. 303 30- 12,000 RPM 5 ranges 
Type "UO" Cot. No. 322 60- 24,000 RPM 5 ranges 
Type "UY" Cat. No. 630 25- 30,000 RPM 3 ranges 
Type "UY" Cat. No. 640 30- 40,000 RPM 3 ranges 
Type "UH" Cat. No. 666 30-100,000 RPM 6 ranges 

Bulletins 750, 751,756,765,790 

CHRONOMETRIC HAND TACHOMETERS 
With built-in chronometric movement, 

timing period 3 or 6 seconds. 

JAQUET 
Guaranteed accuracy V,%. 
Cat. 2302 0·2000 RPM 
Cat. 2301 0·20,000 RPM 
Cat. 2304 0·200 RPM 

HASLER 
Guaranteed accuracy lI..% 
Cat. 4402 0.2000 RPM 
Cat. 4401 0·20,000 RPM 

VIBRATING REED TACHOMETERS 

Bulletin 
735 

Bulletin 
745 

PORT ABLE AND STATIONARY TYPES 

Measure speed by touch. 

Many different ranges from 600.30,000 RPM. 

Bulletin 770 

HIGH INTENSITY STROBOSCOPE 
:::--

---
MODEL 510 AL 

With Brilliant Daylight Flasher Unit 
. ~----- for maximum readability. 

_ Range 60·1 S,OOO RPM 
------- ________ ""Industry's Seeing Eye" 

------- Bulletin 781 

Bulletin 8" 

Bullet;n 810 

REPRESENTATIVE RANGES 

Cat. Range CPS No. of Intervals 
No. Reeds Between Reeds 

359 58·62 5 1 
360 57·63 7 1 
361 56·64 9 1 
357 57.5-62.5 11 0.5 
358 55·65 21 0.5 

369 48·52 & 58·62 10 1 
390 47 ·53 & 57 ·63 14 1 

374 380·420 5 10 
364 380·420 9 5 
375 380·420 17 2.5 
367 380·420 21 2 
370 395·405 11 1 

"STANDCO" COMBINATION FREOUENCY 
AND RUNNING TIME METERS 

In 3 I/Z " fiLlSh, mounting, round bakelite cases. 

Cot. No. Freq. Range No. of Reeds Time Range 

TF362 55·65 CPS 11 Reeds. 9999,9 "". 
TF·356 58·62 CPS 9 Reeds 9999.9 "". 
TF·360 57·63 CPS '7 Reeds 9999.9 hrs. 
TF·359 58·62 CPS 5 Reeds 9999.9 hrs. 

"STANDCO" RUNNING TIME METERS 
In 211211 and 3112" round, flush mounting, 

sealed or unsealed cases 

TypeT-l 
Type T·3 
Type T·4 

31f2" 
9999.9 "n. 
99,999 hrs. 
99,999 min. 

115V, 220V, 440V. 
60 or 50 cycles 

21f2" 
Type T·25 
Type T·30 
Type T·35 

9999.9 hrs. 
99,999 hrs. 
99,999 min. 

115V, 220V, 440V, 
60 or 50 cycles 

tlMEGOHMER" INSULATION TESTERS 
DC GENERATOR (HAND CRANK) TYPES 

"DWARF" MEGOHMER 500 volts, DC. 

Bulletin 420 
Cat. No. 701, 0.1-100 megohms 
Cat. No. 702, 0.1-100 megohms 

0-10,000 ohms 

STANDARD MEGOHMER MARK 11 

Multi-R9nge - Multi-Test Potential 

Cat. No. Test Potential Insulation Range 

r··'" 0-200 m!gohms 

718 500 volts 0-100 megohms 
250 volts 0-50 megohms 
100 volts 0-20 megohms 

Continuity Range 

0-100 ohms 

Cat. No. Test Potential Insulation Range ro •• '" 
0-2000 megohms 

719 500 volts 0-1000 megohms 
250 volts 0-500 megohms 

Discharge 

Continuit~ Range 

Bulletin 435 0.20,000 ohms 

HIGH RESISTANCE MEGOHM METER 
MODEL 29-U 

20.000.000 ME60HMS 

Direct Reading: Unusual stability, fast in operation, 
high accuracy. 

11 Ranges: From 300,000 ohms to 20 million 
megohms . 

Power Supply: 115 volts AC. 60 cycles. 

Test Potentials: 100 volts 'DC and 500 volts DC. 

Bulletin J029U 

Also: 0.5 volts to 1000 volts by 
external supply. 

HERMAN H. STICHT CO., INC. 27 PARK PLACE, NEW YORK, N.Y. 10007 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1499 
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LINEAR RESISTANCE SCALES •.. CONTINU_ 
OUSLY SElF-CHECKING ... GO/NO-GO 
~:T STYLE WITH BUZZER REJECTION SIG-

Ad'ustable limit Megohm~e~er 
I wilb buzzer signal on releclions 

SERIES 

1 to 2000 
Megohms 

WARM-UP ... RUGGED 
DRIFT FREE ... N~MENT ... ADJUSTABLE 
TAUT BAND MOV WITH BUZZER SIGNAL. 
REJECTION LIMIT 

Automatic Cable & Harness Tester 
for continuity ... breakdowns 

•. , megohms 

SERIES 

Expandable to 
10,000 Circuits 

INTERCHANGEABLE PROGRAM BOARDS FOR 
RAPID SET -UP CHANGES ... MODULAR CON
STRUCTION ... TESTING RATES TO 200 CIR
CUlTS/MINUTE ... ALL LIMITS ADJUSTABLE. 

High Level 
Tester 

AS WEll AS DEFECTS 
DETECTS WEAKNESSES OR SOLENOID TYPE 
... USE WITH CORE NO OPERATOR SKILL. 
COilS ... REQUIRES 

Universal Comparator 

FUllY AUTOMATIC CONTROllER WITH START 
- ACCEPT - REJECT - DElAY _ SKIP _ 
STOP - RESET FUNCTIONS ... SElF-TIMING 
... PROGRAMMABLE. 

Automatic Wound Armature Tester 
for insulation weakness ... opens 

..• grounds ••• shorted turns 

360 Parts 
Per Hour 

CHECKS WOUND ARMATURES ON GO/NO
GO BASIS AT HIGH PRODUCTION RATES ... 
HIGHLY EFFECTIVE PULSE-SURGE TEST SPOTS 
WEAKNESSES AS WElL AS DEFECTS. 

See YELLOW SECTION for Local Offices, Phones 

NO MY UNIT FOR GEN
SEMI_AUTOMATIC ECO REQUIRES NO 
ERAL PURPOSE TESTING ELIMiNATES COSTLY 
OPERATOR SKILL 
RE_WIRING. 

Automatic Coble & H 
f arness Tester 
or continuity •.• breakdowns 

SERIES • Expandable to 
SO Circuits 

FUllY AUTOMATIC 
FOR HIGH PRODUCTI~~OGRAMMABLE UNIT 
BliES ... GO/NO ON SIMPLE ASSEM_ 
JUSTABlE LIMITS. -GO OPERATION .•. AD_ 

eem f 1969 



SUPER INTENSITY TRIGGERED FLASH 
UNIT '" PUSH-TO-SEE SWI 

FOR INSPECTION ON-TKE_GO T~:~~~ 
HIGH AMBIENT LIGHT CONDITIONS_ 

eem/1969 

Inspection Stroboscope 
..... with high intensity daylight lamp 

MODel .taM 
0/2,000 
Flash.s per 
Mlaute 

LIGHT WEIGHT INEXPENSIVE TRIG
GERED FLASH UNIT •.••. PUSH-TO-SEE 

SWiTCH .... INTENSE WHITE LIGHT 
FOR INSPECTION ON -THE -GO 

Universal Stroboscope 
.. -with high intensity daylight lamp 

MODEL M'. 
50/16,000 
FI.ShS p.r 
Mlan. 

UNIVERSAL UNIT FOR MOTION STUDY 

& INSPECTION ON. THE-GO ... INSTANT 

STARTING ... HIGH INTENSITY WHITE 
LIGHT .... TRIGGER EXTERNALl YOR 

M.iiij,ffiffllj SECTION 2900 

CONTINUOUSLY VARIABLE TEST VOLTAGE 
RATINGS TO 10,000 VOLTS AC & DC .• 
RECOMMENDED FOR BREAKDOWN TESTING 
AT FINAL ASSEMBLY AND INSPECTION 

Metered Precision Stroboscope 
.•... with high intensity daylight lamp 

MODEL 

M'a-_ 
50/16,000 
Flas •• s per 
Mlan. 

PRECISION STROBOSCOPE TACHOMETER 

INSTANT STARTING ••• HIGH INTENSITY 
WHITE LIGHT ••• OPERATES FROM EXT

ERNAL CONTACTS OR INTERNAL OSCIL
LATOR •• EASILY SYNCHRONIZED; .OUT. 
PUT JACKS TO COUPLE SCOPE, fIC .... 
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Innovations in Instrumentation ... Kerr 

THE MOST ADVANCED LINE OF TRANSDUCER EQUIPMENT FOR MEASURING 
DISTANCE, THICKNESS, VIBRATION, PRESSURE, TEMPERATURE, WEIGHT, FORCE 

TE200 This capacitive transducer equipment provides two channels of measure' 
ment and also has a summing amplifier which can give an output of the readings A+B 
and A-B. Thru a 4 position selector switch the meter will read A, B, A+B or A-B to an 
accuracy of 1%. Linearity is .5%. Transducers can be provided to read from 50u inch to 
.5 inch and can be located up to 100 feet f~om the TE200. Frequency response is 1 KHz. 

Applications include: In process (non-contacting) gaging, rotating component instrumentation, Vibration analysis, strain gaging 
and measurement of dielectric constant. 

Price: $1690 

DM100B This single chan
nel unit has the same basic speci
fications as the TE200 with the 
exception that its frequency re
sponse is 10 KHz and that with

The B731A Vibration Meter and 
the DM100 Distance Meter are 
two versions of the same basic 
design. However, the B731A dis
plays both peak·to-peak vibra· 

out calibration the transducer must be no more than 
10 feet from the equipment. 

tion amplitude and displacement (distance) directly on 
front· panel meters. The 0 M 1 00 displays only displace
ment on a single front-panel meter. 

Price: $990 Price: $1250 

I TRANSDUCER RANGE OA 
I NUMBER INCHES LENGTH D.O. PRICE 

MAl .001 1.5 .312 $95 

MBI .005 1.5 .312 $95 

! Mel .010 1.5 .312 $95 

MOl .050 1.5 .687 $95 

MEl I .100 1.5 .812 $95 

CAPACITIVE TRANSDUCERS - Wayne Kerr's capacitance probe consists of three concentric metal elements, electrically 
isolated from one another. The center-most element is one plate of a capacitor whose second plate is a grounded conductive 
object under observation. Variation in the thickness of the air gap between the sensing tip and the test object causes a 
linear change in the output voltage of the detection circuit. The second element is required to assure a uniform field 
between the sensing tip and the test object. Grounding the second element will make the detection circuit inoperative. 
To eliminate this problem, and to facilitate mounting, the third element is used. Information on probes suitable for 
temperatures to 1400°F. is available on request. 

National Sales & Service by: 

SOUTHFIELD ELECTRONICS 
21250 10% MILE ROAD • SOUTHFIELD, MICHIGAN 48075 • PHONE (313) 352·2627 
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Innovations in Instrumentation ... Kerr 

PRECISION IMPEDANCE BRIDGES AND ACCESSORIES 
B331 Mk II Reads C, R, l & 
G to .01% This auto balance 
bridge features Push-Button sim
plicity which allows readings by 
unskilled operators within 30 sec
onds. Read out includes 4 digit in 
line numeric display and center 
zero meters plus units display, 
thereby making GO - NO GO 

readings easy. Can provide 2, 3 or 4 terminal measurements of com
ponents within a network. 

Transformer - Ratio·Arm Bridges - the most accurate 
and convenient means ever developed for measurement 
of the basic electrical parameters - were pioneered and 
developed by Wayne Kerr. Advantages of these instru
ments include: 

• Widest impedance ranges available at any frequency. 

• 20 cps-250 MC range with only four instruments. 

• Simultaneous readings of both resistive and reac
tive components with equal accuracy. 

• Components measured without removal from cir
cuit. Third terminal eliminates shunt impedances. 

• 2, 3, and 4-terminal measurements, balanced and 
unbalanced. 

• Direct measurement of components with super
imposed DC, without zero adjustments, or substi
tutions. 

• Extreme simplicity of operation. 

MODEL 

8201 

8221 Mk III 

8221Q Mk III 

8331 Mk II 

8~41C Mk II 

860lZ 

8601 

8602 

8641 

88018 

8901 

B801B This VHF Admittance Bridge is shown with the SR268 com· 
bined Source/Detector. The bridge features ease of operation in measuring 
antennas, cables, transmission lines, VHF amplifiers and receivers, VSWR 
and a wide variety of components, including shunt capacitance of coils. 
For semi conductor parameter measurements, the 0801A Transistor 
Adaptor is used in conjunction with the CU681 DC Control Unit and the 
bridge. The SR268 features simultaneous, single dial tuning from 100kHz 
to 100 MHz in 9 ranges. 
National Sales & Service by: 

SOUTHFIELD 

TYPE 

RF 

AF (L. C. RI 

with 0221 
Adaptor 

Push-Button 

8201 Designed for highly precise sim
ultaneous in-circuit measurement of capaci· 
tance and conductance over an extremely 
wide range. Applications include checking 
capacitors and components of printed cir
cuits and encapsulated assemblies; imped
ance measurement of lines, filters, aerials 
and equalizing circuits. 

FREOUENCY RANGE MEASUREMENT RANGES ACCURACY PRICE 

100 KC-~ MC 
c: .00l to 100,000 pi 

0_1% 51470 G: D.ll/mho to 1 mho 

C: O.002uuF to 111lF 
R: 100hm to 10,000 megohms 

1592 cps Internal L: ImH to 10'H 0_1% 51280 
200 cps to 50 KC 

C: o.00211uf to 10D,DOOllF External 
R: 25uohms to 50,000 megohms 
l: 5muH to 10'3H 0_1% 514~0 

1000 or 1592 Internal C: IpF to IDIlF 50 cps to 20 KC AlItobatance AF External R: 100hm to 100megohms _01% 53670 

Autobalance (76 rangesl 
Capacitance 1000 cps C: O.OluuF·lluF 0_1% $840 

with 2601 C: O.OluIlF-~.OO,OIlF 

Adaptor R: o.OOlohm-lO megohms $B9~ 
L: O.OOluH-50mH 

I~KC - ~MC 
1% 

r-----
External 

RF (L. C. RI C: O_OluuF-20,OOOuuF 
R: IOohm to 10 megohms 
L: O.5uH-50mH 

C: lpF to 10nF 
RF (L. C. RI 100 KC to 10 MC R: 100hm to 100 Kohms L% $147~ 

L: luH to 10mH 

Push-Button 1000 or 1592 Internal C: IpF to lOuF 
Autobalance 50 cps to 20 KC R: IOohm to 100 megohms 0_1% $1700 

AF External L:. ImH to IOkH 

VHF Admittance 
C: ± 0_5u /iF to ± 230u uF 

1-100 MC R: 100hms- IOKohms 2% $1210 
L. C. R External l: 0.luH-50mH 

C: to. lu uF to ±. 75u uF 
VH F Admittance ~0·2~0 MC R: 100hm - IOkohm 2% $990 
L. C. R External L: ~MuH-20uH 

8602 Features extreme simplicity in makirig 
measurements in all four quadrants of the complex 
plane over a wide RF frequency range. Employs the 
well known transformer ratio arm principle which 
waspiolleered by Wayne Kerr. The B602 is used in 
conjunction with the SR268 Source/Detector and 
the 0602 Transistor Adaptor. 

ELECTRONICS 
21250 10% MILE ROAD • SOUTHFIELD, MICHIGAN 48075 • PHONE (313) 352-2627 

eem/1969 See YELLOW SECTION for Local Offices, Phones ·1503 
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TINSLEY PRECISION MEASURING INSTRUMENTS 
SMITH BRIDGE No.3 - Type 4162B 

This IIlgh precision instrument is based on the 
pattern originally' described by F. E, Smith. It is 
used with a four terminal Platinum Resistance 
Thermometer (Type 5187H). 

Accuracy of comparative resistance measurement 
is 0.0001 11£ equivalent to O.OOl°C using ather· 
mometer of ice-point resistance 250, range 
-200oC to + 7000 C (73°K to 973°K). 

The bridge is oil-immersed and temperature 
controlled by a temperature, regulator at 250 C. 
, Two standard models are available: Type 4162B/ 
25 for use with, thermometers of ice-point resist
ance 250 (fundamental interval100) ,and Type 
4162B/25/100 for use with thermometers of ic'e
point resistance 250 and 1000. 
Diniensions:' 36" x, 36" x 23". Weight: 350 lb. 

GALVANOMETER - Type 5656 

Type 5656B 'Galvanometer 

Resistance 0 .................. .. 
Sensitivity mm/J£A ... , .... .. 
, mm/J£V, ........ .. 
Damping resistance 0 .... .. 

A new Tilt Scale Galvanometer avallabie with or 
without built-in optical magnifier. , 

The sca Ie rotates so that the instrument may 
be easily read from the operator's position: 

Any of the Tinsley 4500, range of galvanometer 
suspensions can be fitted to this galvanometer. 

Front panel zero adjuster and sensitivity switch. 
Fitted with galvanometer clamp for transit. 
Lamp easily replaceable without upsetting op

tical line up. 
TABLE OF SENSITIVITY 
Type 5656A GalVanometer 

Periodic time 2 sec. 
450 
900 

, 2 
30,000 

450 
390 
0.8 

30,000 
Dimensions: 61/4" x 61/4" x' 

LOW CURRENT STABILIZER - Type 5751 

!reth~as~~tg~~fi~a~U~:e~rec~~~~~II~r. s~~~a ~t!gi I~~:~ 
is self-contained, the constant voltage transformer 
being built in, together with a Mallory reference 
cell which provides the reference voltage. Seven 
current ranges are provided and are selected by 
a switch on the front panel, a trim control is also 
provided and will modify the output current up to 
-4% of the selected value. 

The current ranges are 0.1 J£A, 0,5 J£A, 1 J£A, 
10 ",A, 20 fI-A, 50 fI-A, 100 fI-A. 

PORTABLE POTENTIOMETER - Type 5597 
Complete with self-contained reflecting galvanom
eter, standard cell and batteries, housed in a 
teak case with lid and anodized cover panel. Auto
matic compensation is provided for the tempera
'ture coefficient of tile standard celi. 
Three ranges: 
x 1 range: 1.9 V in steps of 0.1 mV 

Limit of error:±(O.Ol % +0.2 mY} 
x .01 range: 0.19 V in steps of 10 ",V 

Limit of error: ±(0.01 % +20 ",V) 
x 0,01 range: 0.019 V in steps of 1 ",V 

Limit of error: ±(0,0l % to 2 ",V) 
Dimensions: 16'12" x 9112" x 7112". Weight: 12 lb. 

STABAUMATIC POTENTIOMETER - Type 5545 and 5545A 
A seven-dial potentiometer designed to be used 
with the Type 5750A Tinsley Automatic Current 
Controller. The Potential circuit consists of one 
fixed resistor only. 

Switches operate in parallel on high value re
sistors outside the potential circuit thus eliminat
ing thermo-electric effects. The instrument may 
also be used as a Resistance Bridge with six 
ranges. Three external measuring circuits are 
provided. 

Type 5545A is supplied with connections for 
printer or read-out. 
Ranges: voltage; 

o to 2.111 11 V in stepls of 1 ",V 
o to 211.111 mV in steps of 0.1 p,V 

Calibrated aClluracy: ±(0.001 % of reading + 1 ",V) 
Long term limit of error: 

±(0.003% of reading + 1 ",V) 
Resistance: 0.010 to 21 MO, small,est step 

0.000 10 
Dimensions: 22112" x 12112" X 9". Weight: 25 lb. 
"Stabaumatic" is a registered trademark. 

Nationai Sales & Service by: 

SOUTHFIELD 

PORTABLE KELVIN-WHEATSTONE BRIDGE - Type 2620 
Built-in spot galvanometer. An external battery 
may be used for large currents wilen required. 

Anyone of four internal low resistance stan
dards may be chosen by means of a selector 
switch when operated as a Kelvin bridge. 
Measuring ranges: Kelvin bridge 10 ",0 to 100 

(limit of error between 3% and 0.05%). 
Wheatstone bridge 10 to 100kO (limit of error 
between 0.5% and 0.05%) 

SUSPENSIONS FOR PORTABLE GALVANOMETERS 

Resistance 0 . ................... 
Sensitivity at 1 meter 

scale distance mm/fI-A .. 
Damping resistance 0 ...... 

Sensitivity at 1 meter 
scale distance mm/ ",A .. 

Damping resistance 0 ...... 

Suspensions are normally supplied complete with 
magnets. If a suspension 'without magnet' is re
quired this is termed a 'spare suspension'. 

Non-sticking Coil Stops can be fitted to Type 
4500 'suspensions at extra cost. These are ad
I~s::i~~ over a wide range to limit angular de-

The values of resistance giVen in the tables 
below are nominal values only and the sensitivity 
may vary by ±10% - see List 175, sheet 2018 
for sensitivity figures of suspensions when fitted 
into Portable Galvanometer bales. 
Type 4500 A very sensitive suspension with a light 
rectangular coil on silver gilt suspension strip. 

Periodic time 2 sec 

3 5 10 

30 95 140 
30 120 450 

50 140 

300 550 
2,500 4,500 

450 

1,500 
30,000 

380 
6,000 

Other suspensions are available. 

PRECISION CURRENT STABILIZERS (d.c.) - Type 5750 
Tile automatic current controlier (see page 16) may 
be used to supply a constant d.c. current for pre
cision measurements and calibration of scientific 
apparatus. Model 5750 may be supplied for any 
single current range with a maximum value of 
50 mAo , 

The stabilizer operates directly from the mains 
through a constant voltage transformer Type CV 
25E, no intermediate batteries are used. Under 
the best conditions the current can be held stable 
to 1 part in a million for a period of several hours. 

SWITCHES - Types 5500, 5501, 5502, 5503, 5504 
A wide range' of instrument switches is available, 
from an 11 position minimum switch, Type 5501, 
to a 102 way switch, Type 5503. 

Eacll model is available in many combinations 
of positions and poles. Units may be ganged if 
required. 

AII' switches are molded in high insulation ma
terial and have been life tested to ensure reliable 
performance over long periods. 

Type 5500 5502 and 5504 are fitted with dust 
covers. Illustrations show switch with dust cover 
removed. 

PRECISION a.c. and d.c. POTENTIOMETER - Type 4600 
A co-ordinate potentiometer employing Type 4580 
as the 'in-phase' potentiometer enables measure
ments to be made to a precision of 1 part In 
10,000. 
The instrument may be used in three ways: 
1. As a d.c. potentiometer to E.S.M, accuJacy. 
2. AS a co-ordinate potentiometer at power fre

quencies. 
3. As a polar co-ordinate potentiometer at power 

frequencies using a phase-shifting transformer 
(Type 4165) with a two-phase primary and 
secondary to supply the current to the poten
tiometer. 

"In phase" potentiometers: 1.6 V in steps of 0.000 1 V. 0.16 V in steps of 
0,000 01 V. Limit of error: (a.c.) 0.05%. Limit of error: (d.c.) 0.1". 

"Quadrature" potentiometer: 1.8 V in steps of 0.1 V with slidewire readable 
to 0.2 mY. 0.18 V in steps of 0.01 V with slidewire readable to 0.02 mY. 
Limit of error: 0.1%. 

Dimensions: 31" x 18'12" x 9". weight: 86 lb. 

EL EeT RO NICS 
21250 101/2 MILE ROAD • SOUTHFIELD, MICHIGAN 48075 • PHONE (313) 352·2627 
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~ -. I.... d R ·1.... Universal Counter, Digital Voltmeter, Digital Integrator, Electrometer, • a ~e a I ~en Frequency Counter, Frequency Synthesizer, Frequency Standard, Data 
Acquisition System, OperatIOnal Amplifier. 

Electronic Counters 
The -TR-SS89L and SS89K have the unique 
ANS (Automatic Noise Suppressor) circuit in 
their frequency measuring inputs for 
eliminating the disturbance of noise as well as 
improving the input sensitivity and dynamic 
range. 
According to the wider direct counting range, 
it becomes inavoidable the effect of 
undesirable frequency supperimposing on a 
signal frequency. It is a quite normal 
condition for a very high speed counter 
something like - TR-SS89L or SS89K that the 
two or more different freq uencies are fed into 
the counter input simultaneously, and resulted 
incorrect counting. 
But the unique ANS feature rejects the effect 
of the supperimposed higher frequency noise 
up to 40% of the signal level, and results 
correct counting. 
This provides convenient measurements of 
frequencies for communication system radar of 
transmitter tests and adjustments. 

Digital Voltmeter Selection Guide 

Model Features Regist· Input 
Measurements ration impadance 

BCD 
Output 

·71·6515 
Integrating 
Digital 
Voltmeter 

. I· J 
Integrating 
Digital 
Voltmeter 

·TR·6155M 
Digital 
Multimeter 

Plug-in versatility ± 300mll to 1000 Vde 5·digit Greater than 
High input impedance full scale 5-ranges. (HSV, HV, Vac, R in-line IOOOM fl/300m'; 
lOOOMfl /100V with plug-in unit) 3V range. 
High accuracy. 11000Mfl/300mV 
Autorange provided to 100V when 

plug-in unit used) 

Best SUited for t 300mV 10 1000 Vdc 5·digil Greater than 
system application. full scale 5-ranges in-line lODOM O/300mV, 
Autorange provided. 3V ranges 

5 functions in one. + O.lV to 1000V Vde, F, R, Vac, 5·digit lOM!) /100, 
lull scale, 5-ranges Ide. in-line 1000V ranges 

·TI·6834 High sensitivity. t 39.99mV to Vdc, R 4·digit Greater than 
Digital High performance 
Volt-ohmmeter Portable, 

moderate price 
·11·6334 Compact and light 
Digital weight 
Volt·ohmmeter Economical 

1000V full scale, (Ide with current lOOOM!}/39.99 
7 ·ranges. unitl mV to 20.00V 

ranges 
1: 1.8V to Vde, R 3·digit Greater than 
1000V full scale, (Ide with current 1000MO/1.8, 
4-ranges. unitl 18V ranges 

Sid 

Sid 

Std. 

'I 
Mod~1 

-TR-3788C 

-1R-3787 

-TR-5589L 

-TR-5589K 

-TR-5578C 

Electronic Counter Selection Guide 

Features 

Portable, 500MHz direct 
counting 

Plug-ill, multipurpose. 
high stability, 9·dlgil dis.play 
ANS circuit included 

Economical 82 MHz Counter With 
plug-in versatility 
AC/DC Cou lin 

frequency Range 

10 Hz to 500 MHz 

10 Hz to 250MHz 
Up to 12,5GHz 

DC to 82MHz 
Up to 12.5GHz 

' 2 BCD 
Measurement Registration Output 

8-dlgit in-line 

7-digitin·line 

F, P, R, TI, T, 9-dlgil in-line Standard 
• 3 v. 

F. P, R, TI, T, 8-dlgll in-line Standard 
• 3 V 

Time Base 
Stability 
(Gate Time) 

3x 10 Iday 
(4ms 1045) 

5xlO- 8/day 
14ms to4sJ 

5 ~ 10 w/day 
(lmstolOs) 

3 x 10- 9/day 
(J ms to IOsl 

3 ~ 10- Q/day 
(l ms 10 lOsl 

.1: ·TIr·3ot10 series; FreQuenc~ Counter, ·lR·5000 series; Universal Counter 
* 2: F; FreQuene~, P; Period, R; Ratio, TI; Time (ntmal, T; Totalizing, II; DC Voltage 
* 3: With Fre uencyconverter plug-in 

Digital Voltmeters 
The criteria used in selecting a digital voltmeter is, under 
actual operating conditions, to find out how the measured 
results are guaranteed. Especially, the measured results of 
voltage current, and resistance measurements are of basic 
importance in quality assurance. 
To assure their quality, Takeda Riken inspects all measuring 
functions of all digital voltmeters produced under a highly 
accurate standard quality control system based on ETL 
(Japan Electrical Testing Laboratory) and NBS (USA National 
Bureau of Standards). 
In selecting a digital voltmeter, it is necessary to analyze 

Voltage Dc Voltage 
Accuracy Resolution 

± 0.01% of rdg 1O,u II 
± 1 digit (1 #V when 

such factors as accuracy, resolution, 
sensitivity, stability, response speed, and noise 
rejection on the basis of quality assurance. 
For example, a ramp type digital voltmeter or 

(al + 20°C to 
+- 30°C) 

plug· in unit) 
,sed I comparison type digital voltmeter has high 

+ 0.01% 01 rdg lO,uV 
±.ldigit 
(at - 20°C to 
+ 30tl 

.!:::O.l% of full 
scale.+ 1 digit 

±0.05% of 
rdg ± 1 digit 

lO#V 

t- 0.1% of rdg ImV 
± 1 digit 

response speed, high accuracy, and high 
stability, but these types cannot reject noise 
effectively and therefore noise can not be 
removed when measurement is performed in 
a place where large noises are present. Takeda 
Riken manufactur~s digital voltmeters having 
high accuracy, high sensitivity, high 
resolution, and high noise rejection ratio by 
using a floating and guarded input circuit of 

* Vdc: DC Voltage, F: Frequener Vac: AC Voltage, R: Resistance, HV: Higli Input Impedance, HSV: High sensitlvltJ DC Voltge, 
Ide: DC Current. 

the integrating type. 

FOR DETAILS, WRITE. 

Takeda Riken Industry Co.! Ltd. 
1-32-1 Asahl-cho Neflma-ku. Tokyo. Japan Cables TRITRONICS TOKYO Tel 930-4111 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1505 
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Model 67 SCR/TRIAC Test System 

New low-cost system gives you 

full parameter testing automatically! 

The new Test Equipment Corporation Model 67 is the first 
commercially available high speed automatic SCR/TRIAC 
test system. It offers full parameter testing with extreme 
accuracy, yet is priced economically for incoming inspec
tion, production and quality assurance applications. You 
may specify a choice of up to eight parameter tests. 

Wide test capabilities of the Model 67 include a 0-2000 v 
blocking voltage, 300 amp forward current and linear dv / dt 
to a maximum rate of 1O00 v I p.sec. Easy-to-read visual dis
play (inset photo) gives the operator all test data, or tests 
may be performed GO INO-GO. Simple digital· thumbwheel 
switches provide for fast, accurate programming of test 
conditions. 

The Model 67 may be customized to particular user re
quirements to include tape programming, punched out 
data, etc. 

TEC offers test system design and engineering capabili
ties and on request will quote systems to meet specific user 
requirements. 

MODEL 1 

MODEL 1 SEMIAUTOMATIC TRANSISTOR 
AND DIODE TESTER - an economical 
and most versatile transistor and 
diode tester. 

The availability of a full line of 
TEC accessory equipment makp-s 
the Model 1 a practical basic in· 
strument for an expanded test sys
tem. Its versatility makes it ideally 
suited for most test applications. 

Incoming Inspection-Automatic 
sequencing, ease of operation and 
GO/NO-GO limits. 

Research & Development - Di
rect reading measurements with 
±1% accuracy. 

• 19 de tests 
• BV up to 1000 v 
• 1 na leakage full scale 

MODEL 1-21 100 AMP PULSED TRANSISTOR AND 
DIODE TESTER-may be used independently 
or in a system with the TEC Model 1 
semiautomatic tester to give automatic 
sequencing and GO/NO-GO limits. It 
measures pulsed HFE, Vbe (sat) and Vee 
(sat) with a 330 p'sec pulse at 2% duty 
cycle. 

• Ie Variable 10 rna to 100 a 
• Ib Variable 2 rna to 30 a 
• Ie Variable 0.1 to 30 v 

MODEL 1-21 

. V 
Test· EqUipment 
CORPORAT ON 
P.O. BOX 20215, DALLAS, TEXAS 75220 • 214/357-6271 

1506 See YELLOW SECTION for Local Offices, Phones 

MODEL 80 INTEGRATED CIRCUIT TESTER 
Versatile low cost unit 

tests all digital and linear IC's. 

The low cost Model 80 IC tester from 
Test Equipment Corporation gives you 
the capability to test all digital and linear 
integrated circuits. Application Notes 
describing the various tests are available 
on request. 

The Model 80 performs all static tests 
on digital IC's and most dynamic tests 
required for linear circuits. Dynamic 
tests on linear IC's include open and 
closed loop gain, input and output im
pedance, gain bandwidth, maximum out
put voltage swing, and others. 

Its low cost makes the Model 80 an 
excellent choice for incoming inspection, 
engineering evaluation or production test
ing. Its modular construction offers ad
ditional versatility to allow selection of 
specific capabilities as required. If de
sired, the Model 80 may be used for a 
single test to sort devices on a GO/NO
GO basis. 

eem/1969 
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930 Series Automated Ie y 
Burn-in System 

930 Series System control 
panel (inset photo) allows 
selection of one of three 
groups of IC's under test and 
one of 14 trays in the group. 
System then sequentially tests 
the 24 devices in the tray. 
Device failure during func· 
tional testing is indicated by 
failure light for that position 
remaining on. 

eem/1969 

New, completely automatic system 
functionally tests each device 
during burn-in cycle. 

The Test Equipment Corporation 930 Series Automated IC 
Burn-in System can test individually more than 1,000 IC's 
during the burn-in cycle. It is capable of life test and burn
in of linear and/or digital IC's under electrical stress at 
ambient temperatures of +40° to +200°C. 

The 930 Series System's temperature chamber accommo
dates three groups of 14 trays. Each tray provides 24 uni
versal sockets to accept fiat-packs, TO-5's and DIPs. Bias 
and circuit components for individual devices may be chang

-ed easily as long as the devices in the three groups are the 
same (either all digital or all linear). The chamber itself is 
protected by an over-temperature control system. 

A computer may be coupled to the 930 Series System to 
log functional data, device identification and time of failure. 
Typical data includes time, oven number if in a system, 
group and socket numbers. Only data from failed devices 
need be logged. . 

Quotations on variations of this or other TEe burn-in sys
tems to your specific requirements are available on request. 

Semiconductor Power Aging and Life Test Systems 
Test Equipment Corporation has for years 
designed and developed sophisticated environ· 
mental test equipment. This experience plus 
TEC total "in· house" manufacturing capa
bilities makes possible extremely fast turn
around, thus saving valuable time and money. 

For further information, please write for 
descriptive "burn-in capabilities" brochure. 

Madel 79 Linear Ie Tester 
New automatic Linear Ie Tester 

offers versatility at low cost. 

The wide range of automatic testing capabilities and low cost of the 
new Model 79 Linear IC (LIC) Tester from Test Equipment Corpora
tion make it ideally suited for production, engineering and quality 
control applications. 

TEC's Model 79 "LIC" Tester is completely automatic with the 
exception of test limits and range selections and is pre-programmed 
on performance boards for up to 15 different test measurements. It 
provides five de and eight dynamic tests. In addition, two auxiliary 
positions are available for customer-specified tests. 

The Model 79 also features voltage/current crossover power sup
plies capable of 100 v /100 rna operation. The Tester is capable of low 
current measurements to 999 pa full scale, low voltage measurements 
to 99.9 fLV full scale, and test time typically 100 ms or less per test. 
It accepts all IC package configurations. 

Performance boards allow 
pre·programming of Model 79 
Tester for up to ·15 different 
measurements including five 
dc, eight dynamic and two 
'customer·specified tests. 

Test Equrpment 
CORPORAT ON 
P.O. BOX 20215, DALLAS, TEXAS 75220 • 214/357-6271 

See YELLOW SECTION for Local Offices, Phones 1507 



SECTION 2900 

1508 

Texscan manufactures solid stata sweep/signal generators which cover the frequency range 
of 500 Hz to 2300 MHz. Texscan's product line consists of five different types of 
instruments, each type being a complete line of instruments. Depending on the customer's 
application, he may require all the versatility that the RS series provides or he may be 
able, to perform the required test with the lower VS serres generator. 

The VS instruments are designed so that warm up drift is negligible and component 
life is almost unlimited. Each unit has extended sweep rate capability including line, 
variable, manual and external. 
The HS series ani high power, wide tuning range units which provide more than 4 watts of 
leveled output over the frequency range of 20 MHz to 1000 MHz ancf offer a choice of 
four modes of operation: swept RF, modulated swept RF, CW and modulated CWo 

MODEL NO. 

RS·50 

FREIUENCY 
RANGE 

3 MHz to 
500 MHz 

RS·70 500 MHz to 
1000 MHz 

RS·120 1000 MHz to 
2000 MHz 

CS·76 460 MHz to 

LS-40 

LS-45 

LS·70 

FERQUENCY RANGE 

IMPEDANCE 

PRICE 

FREQUENCY RAN IE: 

INPUT IMPEDANCE: 

PRICr: 

920 MHz 

1·250 MHz 

2SO·5OO 

SOO·looo 

SWEEP 
WiDtH 

sao KHz to 
SOO MHz 

50 KHz to 
500 MHz 

100 KHz to 
1000 MHz 

.1 MHz to 
45 MHz 

.5 to 
2SO MHz 

.5 to 
2SO MHz 

.5 to 
500 MHz 

CD·50 

SWEE' RATE RANGE 

SOI60 Hz 

SO/60 Hz 

SOI60 Hz 

50160 Hz 

RCB·3 
0.5 MHz to 1 GHz 

so ohms 

$75.00 

RCB·3175 
0.5 MHz 10 1 GHz 

75 ohms 

$lSO.00 

CU1 

LINEARITY 

1% 

1% 

1% 

10% 

3% 

3% 

3% 

IF 
-OUTPUT 

1v 

.5v 

.5v 

.5v 

.75'1 

.5v 

.5v 

PlICt 

$22SO 

$22SO 

$2250 

$ 475 

$ 655 

$ 575 

$ 575 

RCB-4 
0.5 MHz to 2.5 GHz 

sa ohms 

$150.00 

CD.7S 
100 kHz to lOOD MHz 

50 9hm!lj 

5 MHz to 4000 MHz 

50 ohms 
100 kHz to 1~ MHz 
75 ohms 

$30.00 $75.00 $30.00 

2446 N. Shadeland Ave. 
Indianapolis, Indiana 46219 
Ph. (317) 357·8781 
TWX. 810·341·3184 
TELEX: 27"2110 

See YELLOW SECTION for Local Offices, Phones eem/1969 



The Texscan Corporation Component Division manufactures a broad line of coaxial 
components. These components include devices for both O.E.M. and laboratory use. 
The index below contains Texscan's standard components and will be useful for 
determining availability of a particular component. 

Many modifications of Texscan's standard products have been produced for special 
applications and inquiries for specials are cordially invited. 

Frequency 
RanKe 

RA·S3 010 ldb O.ldb 
---~-D~- ----.-------,,- .-.--~-------

$ 95.00 50 ohm Manual 11/a" X 2114" 

RA·71 010 ldb 

MA·S3 010 ldb 

RA-50 010 lOdb 

AA·70 010 lOdb 

MA-5. 010 lOdb 

ft .... 010 lOdb 

RA·534 010 lldb 

RA-734 010 lldb ... 010 lldb 

FlA-51 Oto SOdb 

RA-54 010 SOdb 

RA-74 010 SOdb 

MA-51 01. GOdb 

RA·51 .'0 lCdb 

RA-71 010 lOdb 

570 .to 'Odb 

RA-100 o to lOOdb 

AA-l04 o to llOdb 

'50 o to IlOdb 

ATTENUATION 
ATTENUATION STEPS 

(db) 

IMPEDANCE 
FREQUENCY RANGE 

PRICE 

IMPEDANCE: 

FREQUEN..CY RANGE: 

MAXIMUM VSWR: 

PRICE: 

ATTENUATION: 

IMPEDANCE: 

FREQUENC·Y RANGE; 

CALIBRATION ACCURACY: 

CONNECTORS; 

PRICE: 

500 MHz 

O.ldb DC to 
sao MHz 

O.ldb DC to 
1000 MHz 

ldb 
DC to 

2000 MHz 

ldb 
OCto 

1000 MHz 
DC to 

ldb JOOO MHz 

ldb 
DC to 

4000 MHz 

DC to O.ldb 
500 MHz 

DC to O.ldb 
500 MHz 

O.ldb 
DC to 

SOD MHz 

lCdb 
DC 10 

4000 MHz 

DC 10 ldb 
1500 MHz 

DC to ldb 
1000 MHz 

DC to 
lOdb 3000 MHz 

DC to 
10db 2000 MHz 

DC to 
10db 1000 MHz 

ldb 
DC to 

1500 MHz 

lOdb 
OC to 

1000 MH:r 

ldb DC to 
1000 MHz 

ldb 
DC to 

1000 MHz 

$85.00 $85.()0 

50 ohms 

DC to 1000 MHz 

1.15;1 (OJ 1000 MHz 

$10.00 

1 to 20 db. any 
1 db step 

50 ohms 

oc to 2000 MHz 

±O.l db 

BNe. TNC. or Type N 

BNe, TNC-$12.50 
Type N-$16.00 

75 ohm Manual 11/8" X 2114" $ 95.00 

5Dohm Manual 1~4" x 1:V4'/ $135.00 

500hm Manual 17/8" x 21/4'/ $ 85.00 

7Sohm Manual 17/a" X 21/4" $ 85.00 

SOohm Manual 1~/' X 13/4" $125.00 

500hm Manual 2314" x 21/4" $275.00 

Manual 
500hm Dual PIs" X 33/4" $165.00 

Concentric 
Manual 

750hm Dual 17/a" X 3¥4" $165.00 
Concentric 

SOohm 
Manual 2" x 4" X 6" $235.00 Bench Mount 

500hm Manual 17/s" X 3" $275.00 

Manual 
50 ohm Dual 11/6" X 33/4" $165.00 

Concentric 
Manual 

750hm Dual F/s" X 33/4" $165.00 
Concentric 

500hm Manual 1\10" x 2~" $125.00 

500hm Manual 11,'s" x 21/4" $ 85.00 

750hm Manual Fa" x 21/4" $ 85.00 

500hm 
Manual 

2" x 4" X 6" $225.00 Bench Mount 

500hm Manual Ps" x 3" $140.00 

Manual 
50 ohm Dual 17/8" x 4~11" $240.00 

Concenjr;c 

500hm 
Manual 

2"x4"x6" $275.00 Bench Mount 

$85.00 $85.00 
DC to 1000 MHz 

$65.00 WIth Type F Conn. $95.00 With Type F Conn. $95.00 

75 ohms 

DC to 1000 MHz 

1.15:1 (<iJ 1000 MHz 

$10.00 

1 to 10 db any 1 db step, 
15 db and 20 db 

50 ohms 

DC to 4000 MHz 

± 0.2 db 

BNC, TNC, or Type N 

BNe, TNC-$22.50 
Type N-$27.50 

50 ohms 

10 MHz to 1000 MHz 

1.5:1 @ 1000 MHz 
(properly terminated) 

$10.00 

1 to 10 db any 1 db step 
15 db and 20 db 

75 ohms 

OC to 1200 MHz 

±O.2 db 

BNC, TNC, 70 ohm 
Type N and Type F 

eNC, TNC, Type F-$12.50 
70 ohm Type N-$18.00 

VOLTAGE TUNED OSCILLATORS 
Model No. 

Frequency Range 

Power Output 
Into 50 Ohm 

Non-Harmonic 
Spurious Rejection 

Tuning Voltage 

Physical Size 

VTS-25 
250-500 MHz 

750MW 

50db 

+0.5 to +20 VDC 

l"x 1"x2V2" 
Price $195.00 

Custom designs available upon request. 

eem /1969 

VTS-50 

500-1000 MHz 

500MW 

50db 

+0.5 to +28 VDC 

1" x 1" x 21/2" 
$195.00 

VTS-l00 

1- 2 GHz 

250MW 

50db 

+0.5 to + 40 VDC 

1" x 1" X 2V2" 
$275.00 

See YELLOW SECTION for Local Offices, Phones 
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Telequipment Oscilloscopes 
The Telequipment line of low-cost oscilloscopes is designed 
and manufactured in England, sold and serviced through the 
Tektronix marketing organization. 

These instruments meet the requirements for affordable wave
form measurements in education, service, and industry. The 
performance features include triggered sweep, 1-2-5 sequence 
step attenuators for- vertical and horizontal deflection controls, 
calibration outputs, and 5-inch CRT's. 

All Telequipment instruments are warranted against defective 
parts or workmanship for one year. Service and replacement 
parts are available through Tektronix field offices. 

Below are examples of the Telequipment products, which also 
include plug-in oscilloscopes and bandwidths to 25 MHz. 

The long-form catalog with full specifications and prices is 
available on request. 

Type S54 Solid·State Oscilloscope 

• . Triggered sweep operation with TV frame or line 
capability 

• DC to 10 MHz bandwidth 

• 0.1 V / cm deflection factor, increasing to 10 mV / cm 
with X10 gain (DC to 4 MHz) 

• Vertical attenuator and horizontal timing accurate 
within 5% 

• 5-inch CRT, 6 x 10 cm illuminated graticule 

Type S54 ............................... $395 

us Sales Price - FOB Beaverton, Oregon 

Type 052 Double·Beam Oscilloscope 

• Triggered sweep operation with internal source 
from either channel plus TV sync capability 

• Double-beam - two identical, independent vertical 
channels 

• DC to 6 MHz bandwidth 

• 0.1 V/cm deflection factor, 10 mV/cm with X10 gain 
(DC to 1 MHz) 

• Vertical attenuators and horizontal timing accurate 
within 5% 

Type 052 ............................... $395 
US Sales Price - FOB Beaverton, Oregon 

For information, contact your Tektronix field office or write: Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 97005 

TElEQU I PMENT A SUBSIDIARY OF TEKTRONIX, INC. 

1510 See YELLOW SECTION for Local Offices, Phones eern /1969 
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These are specialized TRACOR instruments designed 
for lJour specific needs. 

FREQUENCY STANDARDS 

RUBIDIUM FREQUENCY STANDARD 
Long Term Stability 5x10-11 (Std.Dev./Yr.) 
Drift Rate <1 x10" 11/month 

CRYSTAL STANDARDS 

CLOCKS 
PORTABLE 
RUBI DIUM 
ATOMIC 
CLOCKS 
6x10-12/100 
Sec. Avg 
38 Pounds 
14 Hrs. 
Self-contained 
Batteries 

Long Term Stability<5x1 0-1 0/24 hours 
5,1,0.1 MHz 

CRYSTAL 
CLOCKS 
2x10-6 Secs/Day 
38 Pounds 
15 Hrs. 
Self-contained 
Batteries 

Long Term Stability <5x1 0-11 /24 hours 
5, 1,0.1 MHz 

PORTABLE 
CH RONOMETE RS 
1x10-3 Sec/Day 
8 Pounds 
80 Hrs. 
Self- contained 
Batteries 

NAVIGATION SYSTEMS 

VLF TRACKING 
RECEIVER/COMPARATORS 
5.0 - 99.95 kHz continuous tuning 

TWO FREQUENCY VLF RECEIVER 
20 & 60 k Hz for rating house standard 

VLF/OMEGA NAVIGATIONAL SYSTEMS 
4 Channel 
Receives all Omega Frequencies 
Digital Lane Counter 

TIME AND FREQUENCY INSTRUMENTS 

I nstantaneous Determination of 
Fractional Freq. Diff. to 1x10-11 

1 nanosecond time resolution 
0.01 cycle phase resolution 

Provides up to 16 outputs 
Front panel adj ustment 

SPECTRAL SYSTEMS AND INSTRUMENTS 

Scans and serial outputs 
up to 80 data channels 

IA·I07e 

eem /1969 

Real Time PSD Analysis 
From 0.1 Hz to 100 kHz 
1-, 1/2-, 1/3-, 1/6- octave bandwidths 

Programmable random noise from 0.1 Hz to 1 OOk Hz 
1-, 1/2-, 1/3-, 1/6- octave bandwidths 

Industrial Instruments 

hUnlll1UI 
6500 TRACOR LANE, AUSTIN, TEXAS 78721 (512) 926-2800 

See YELLOW SECTION for Local Offices, Phones 1511 
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DECITRAK® FOR REMOTE 

DIGITAL DISPLAY AND CONTROL 

DECITRAK is the only complete system that transforms shaft-rotation, syn
chro/resolver outputs, and analog voltages into digital format for remote 
display, set-point control, computer interfacing, and data logging. 
These sophisticated systems are assembled from shaft encoders, servos, 
and deceptively-simple modular circuits. Sophisticated ... but still lower 
in price than anyone believed possible. 

DECITRAK® SHAFT ENCODERS 
• .Available in 3-Digit to 6-Digit Versions 

STANDARD MODELS • Many Codes 
• Really Low Cost 
• Extraordinary Life 
• Rapid Delivery 
• Choice of 523 Solid-state Accessories 

DECITRAK®SYSTEMS 

Built·in Models Perform: 
• AI D Conversion 

• Code Conversion 
• Parallel/Serial 

Conversion 

logic 
• Relay Output 
• Peak-Data Sensing 

• Memory 
• Set-Point Contr!)1 
• Digital Subtraction 

Shaft Revolutions for Full Range 

1 
1 or 10 
1 or 36 
1 or 36 

10 or 100 
36 or 360 
36 or 360 

100 or 1000 
36, 360 or 3600 
36, 360 or 3600 
1000 or 10,000 

24 

Numerical Readout 

000° to 359° 
000 to 999 

000.0° to 359.9° 
- 179.9° to + 179.9° 

0000 to 9,999 
00000 to 359.99° 

-179.99° to + 179.99° 
00000' to 99,999 

000000 to 359.999° 
-179.999° to + 179.999° 

000000 to 999,999 
o to 23 HR 59 MIN 59 SEC 

A full line of optical incremental encoders is available 
up to 4,000 counts per rev., bidirectional. 

SYNCHRO -TO -DIGITAL CONVERTER 

Here is a synchrol resolver-to-digital converter which is accurate, 
electrically versatile, and inexpensive. Electrical outputs from re
motely located synchros and resolvers are converted into continu
ous digital display with provision for computer input and set-point 
control. Available in single-speed or dual-speed versions. 
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PANEL-MOUNTED, PRECISE 

D I A L ASSEMBLIES 

Hundreds of style and size combi
nations to suit every need. 

• Easy to mount on any panel 

• Built-in adaptors 

• Fine settings with vernier control 

• Continuous rotation 

• Many scales: 360°, ± 180°,1000, etc. 

I mmediate Delivery 

MODEL DR 

$115 

Accuracy 0.1°; 1440: 1 vernier ratio for 
highly precise setability; 5" 0.0. 

DIAL, MODEL D-l 

MINI-DIAL® 

$50 

100:1 vernier ratio. High setability. Only 
3){l' square. 0.20 accuracy. Zero backlash. 
MIL construction. 

VISI-DIAL® 

$300 

Digital in-line display of angle! Size, only 
4 in. by 3% in. Accuracy, 6 min.-of-arc. 
Resolution, V2 min.-of-arc. Vernier ratio, 
36 to 1. 

DIAL, MODEL D·2 
Ready to install on any V4 in. shaft. Complete in 
one assembly: dial, knob, hub. Marked 00 through 3600. 

$12 

180 divisions; accuracy, ±12 min.-of-arc. 
2% In. Dia. 

$12 

360 divisions; accuracy ±6 min.-of-arc. 
4 In. Dia. 

Patents Pending 

MODEL DA 

$85 

Accuracy, 0.1 0; 10:1 vernier ratio; 5" 0.0. 
Built-in flexible coupling. 

MIDGI
DIAL® 

$300 
• Digital display 
• Only 2V2 in. square. 
• Accuracy, 6 min:-of-arc 
• Resolution, 6 min.-of-arc 
• Vernier ratio, 36 to 1 

V E R.N I E R D R I V E 

$35 

For fine positioning of tuning devices, pots, 
synchros. 100 turns of vernier drive pro
duces 1 turn of output shaft. Has coarse 
control for 1:1 drive. Zero backlash. Self
locking. Drives 10 in.-oz. 

SERVO CLAMPS TO HOLD MOTORS, SYNCHROS, POTS 

eem /1969 

LOW, LOW COST QUICK RELEASE 
ALUMINUM CLAMPS STAINLESS STEEL CLAMPS 
• Maximum Gripping Surface 

• Iridite Finish 

See YELLOW SECTION for Local Offices, Phones 

• Maximum Strength Under Shock 
• Locks and Unlocks Without Removal 

of Screw (Simply Loosen) 
• Passivated Finish 

1513 
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• Direct reading of phase shift 

• Phase shifts 3600 continuously 

• Accuracy to 20 min.-of-arc 

• Constant amplitude output 

• Reliable, passive construction 

• Stable temperature characteristics 

• Easy panel-mounting 

MODEL PG-3 

$350 

Phase accuracy, 30 min.-of-arc_ 
Dial readability, 6 min.-of-arc_ 
Coarse knob ratio, 1:1. Vernier 
knob ratio, 10:1. Dial diameter, 
5 in. 

PHASE GENERATORS 

FOR PHASE SHIFTING AND MEASURING 
Apply an AC input and it is phase shifted, continuously without ampli
tude change, at the turn of a dial. Read the exact value of phase shift 
from the dial face. 

TYPICAL CHARACTERISTICS AT 400 cps 

Input ................................................................................ 115 Volts 
Output ................................................................................ 35 Volts 
Input Impedance ............................................ 9,000 ohms @ 450 

Output Impedance ..................................................... .7,000 ohms 

MODEL PG-9 

$230 

Phase accuracy, 1.5°. Dial reada· 
bility, 1°. Coarse knob ratio, 1:1. 
Vernier knob ratio,100:1. Dial size, 
3YI6 inch by 3YI6 inch. 

PHASE GENERATOR 
FOR LAB USE 

Phase Generator, Model PG-3, is mounted 
in a portable case. Built-in amplifier and 
attenuatar completely isolates the Phase 
Generator from its load. Has switch which 
reverses the output by 180 degrees. Phase 
accuracy, 30 min.-af-arc. Variable output 
from 0 to 35 V by means of lO-turn pot. 
Op'erates into any load, 10K!l or greater, 
w,thout affecting accuracy or zero shift. 

PRECISION BELLOWS COUPLINGS 

Specifically Engineered for use with 

• POTENTIOMETERS • RESOLVERS 

• SYNCHROS • ENCODERS 

Lowest Prices! High Accuracy! 

PERFORMANCE FACTORS 

• One min.-of-arc. twist-error per in.-oz. torque 
• Maximum rated torque, 15.5 inch-ounces 

1514 See YELLOW SECTION for Local Offices, Phones 

Substantial quantity dis
counts are offered. 
Also available with 
clamp-type hubs at small 
addition.al price_. 

eem/1969 
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~-J_ TEST EQUIPMENT FOR 
C/AaQ SYNCHROS AND RESOLVERS 

PRECISION 
ANGULAR 
DIVIDERS 
Positions synchros, resolvers, pancakes with less than 15 
sec-of-arc error in accordance with Specification MIL-S-20708 B. 

$1,500 From Stock 
• Used and accepted by synchro manufacturers and 

government organizations. 
• Unconditional two-year guarantee on performance 

and accuracy. 
• Easy to operate - faster than any other device. 
• Rugged - can take production line use and abuse 

without affecting performance. 
• Adaptable - any size servo component accommodated 

by simple replacement of housing adapter and collet. 

PLUS 
a Full-Line of Equipment for MIL-Spec Testing 

Panel-Mounted Synchro 
and Resolver Bridges 
Measures electrical error at 5° intervals. 
Six basic models from $550. Immediate 
delivery. 

Precision 
System Error Bridges® 
For error measurement of systems which contain 
synchros or resolvers. Continuous measurement 
of error, 0° through 360°. State-of-the art ac
curacy: 7 sec.-of-arc with synchro/resolver source 
impedance as high as 7500 ohms. Models from 
$990. Delivery from stock. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1515 
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• 
Let TriPlett Quality Standards 
be your gUide .. 
Pioneers in the most advanced lines of Panel Instruments, 
Portable Instruments and Test Equipment (Electronic and Elec
trical) since 1904. Triplett's famous Bar-Ring movements set 
the standard of quality for the industry. This special rugged 
construction provides Self-Shielding, More Torque, Lower Termi
nal Resistance, Faster Response, and Greater Accuracy. 

Triplett leadership in test equipment is marked by the world's 
most complete line of Volt-Ohm-Milliammeters. 

All standard Triplett products are-available nationally through 
authorized distributors. 

for information write: 

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 

1516 See YELLOW SECTION for Local Offices, Phones eeml1969 
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+ 87.9 I, 

WRITE FOR COMPLETE 6-PAGE BROCHURE 

TRYMETRICS CORPORATION A Subsidiary of Trygon Electronics, Inc. 

204 BABYLON TURNPIKE • ROOSEVELT, N. Y.1l57s- (516) 378·2800 

eem /1969 See YELLOW SECTION for Local' Offices, Phones 1517 
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PORTABLE HIGH VOLTAGE POWER SUPPLIES 
UVC standard portable power supplies, series 
"BAP" as shown (Photo A), offer the desir
ability of light weight, compact packaging 
and the flexibility of complete control instru
mentation for field hi-pot testing. Availability 
is up to 32 KVOC and 40 milliamperes con
tinuous duty on most models. Each supply is 
furnished with single range kilovolt meter 
and mill iammeter; high voltage on and off 
pushbutton function with indicator lights; 
primary protective fuses and a fixed overload 
circuit. 
At voltage ratings in excess of 32 KVOC, two 
packages are furnished, each offering the ad
vantage of easy portability. These supplies 
are available at ratings up to 60 KVOC and 
utilize air insulation. 
For non-destructive breakdown testing such 
as is requ ired for coaxial cables, strain gauge 
equ ipment, capacitors and semi-conductors, 
UVC has introduced a line of multi-range, 
crow bar protected, suitcase style packaged 
portable power supplies (Photo B) at voltage 
ratings up to 45 KV. Each supply provides 
four modes of operation, selectable by means 
of a front panel control and the high voltage 
rises in each mode as an approximate ramp 
function up to its preset crest. Leakage cur
rent is also selected by means of a front 
panel control and should a preset value of 
current be exceeded, a crow bar circuit 
will be activated with response time in the 
order of less than 5 microseconds after ini
tiation of breakdown. The kilovolt meter will 
hold the voltage reading at the point of 
breakdown indefinitely until the equipment 
is manually reset. 

KILOVOLT METERS - HIGH VOLTAGE DIVIDERS 
For precise high voltage measurement, UVC 
offers a complete line of 1 % and 3% accu
racy kilovolt meters (Photo C); 0.1 % high 
voltage dividers as well as specially designed 
frequency compensated dividers (Photo 0). 
Availability is up to 1000 KVOC. 
STOCK AND CUSTOM TERMINATION HARDWARE 
UVC offers specially designed termination 
hardware to minimize the effects of corona 
discharge. Standard shapes include cap nuts, 
toroids, spheres and cyl inders (Photo E). 
These hardware items are used in all UVC 
high voltage and extra high voltage power 
supplies to reduce spacing requirements, and 
offer a more reliable high voltage design. 
Mounting tap sizes, materials and shape are 
not restricted to the standard configurations 
shown. We welcome the opportunity to dis
cuss your special termination requirements. 

eem/1969 
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VtR1Wmics SHORT FORM SELECTION CHART 
FUNCTION 

Portable single probe temper· 
ature indicator in specified 
range 
Converts to 12 position indica· 
tion with 50·SB·12 Switch box. 
Field case available 
Bezel available 

Portable 6 probe temperature 
indication in specified range. 
Convert to 17 probe indicator 
with 50·SB·12 Switch' box. 

Portable, single position tem· 
perature indicator with the 

Meter 
Face 

3 in. 
wide 

3 in. 
wide 

same function as 50·DC and 4'/2 in. 
50·AC models, except extended wide 
scale readability on larger 
meter face. 

Panel mounted single position 
temperature indicator with cir· 
cuit enclosed in extended 
meter case. Perfect OEM appli· 
plication. Use with 51·SB·12 
for multiple point applications. 

Panel mounted version of 
54·AC extended scale meter. 

3 in. 
wide 

Price 

DC 
$49.00 

AC 
$69.00 

DC 
$74.00 

AC 
$94.00 

DC 
$79.00 

AC 
$99.00 

$64.50 

Perfect for OEM applications 41f2 in. $94.00 
where readability is a factor. wide 
Use with 51·SB·12 for multiple 
point applications. 

Companion Switch box to can· 
vert any portable indicator to 
position temperature indica· 
tion. 
Field case available 
Bezel available 

Same as 50·S8·12 except panel 
mounted in a 3 x 3 inch area 
for minimum space OEM appli· 
cations. 

Temperature Controller with 
adjustable calibrated knob to 

none 

3 in. 
bezel 

$34.50 

$32.00 

set control paint. Red indicator 3 in. $59.00 
light "on" below set point bezel 
"off" above set point. OEM 
Designed. 

Panel mounted Meter·Relay 
with continuous temperature 
indication and control. large 
meter face (41f2) for extended 
readability. OEM Designed. 

A Standard Ranges Available from Stock 

41f2 in. 
wide 

~flflt~_ 
~~VIRTIS COMPANY, 

$175.00 

INC. 

All A.C. instruments (ie. 50·AC) are powered by 115 volts A.C. 50/60 
cycles and will accept a ::'::10% deviation of line voltage with no 
effect on meter accuracy. All D.C. instruments (ie. 50· DC) are powered 
by two (2i 11/2 volt batteries. An adjustment for normal battery decay 
is provided. . 
Center scale readability for 3 inch meters is 0.5% full scale. The 
41f2 inch indicator center scale readability is 0.25% full scale. 
When ordering individual probes on separate order, or with the pur· 
chase of a new instrument, give the exact temperature range -of the 
indicator for which the probe is to operate as its calibration is 
specific for each temperature scale. Probes calibrated for the same 
specific range may be interchanged regardless of their configuration. 
All probes are supplied with six (6) feet of number 26 gao tefion 
insulated multitet cable. Several feet'of standard lamp cord may be 
used to extend this length with no recalibration required. OEM 
quantity discounts on all instruments and probes will be quoted on 
request. 
* Up to 200 feet of No. 18 stranded copper. 

STANDARD PROBES 
Special probe styles will be quoted on request. 

Catalog 
Description & Application No. Price 

55-· 
I DIA 

,. 
~ 

ii -
J 

'6MA~1 

, - j 

-<f- 3" --J r 
LIQUID IMMERSION - Teflon covered for appli· 50·1· 
cations requiring chemical inertness. Solvent and Specify $12.50 
acid baths. General laboratory measurements. Range 

STRAIN RELIEF i" 
, __ Fa DIA. 

~j !e::) ) 

L I" 
-T 

-~ 

GENERAL PURPOSE - Stainless Steel sheath, may 50·2· 
be used for liquid immersion, surface, or gas ap· Specify $12.50 
plications. Range 

/r ~'NPT 

~--~ -- - -- --11~.c.------9 
~ - - ," - ----->1 

IMMERSION - Stainess Steel, with adjustable ss 50·3· 
pipe fitting. For measuring temperature inside Specify $24.50 
pipes or closed vessels. Range 

NO.6 STUD SI~E ~ __ :::1 --1 

E-==C==L1LS-:.'~~4_'i32 
-51s- -

SURFACE MOUNTING - Copper terminal connecior 50-4-
with thermistor potted in shank. Mounted on sur· Specify $11.50 
faces with screw or tape. Range 

.----l 
_~1/8max. 

I.- 1/2 in. ::r---t 
SURFACE MOUNTING - Epoxy coated. For applica· 50·5-
tions requiring minimum size such as small sur- Specify $10.50 
faces or vials. Cannot be immersed above coating Range 
in conductive liquids. 

STANDARD RANGES 
Special Ranges quoted on request. 

A -80°C to +lOoC (-112°F to +50°F) 

B -55°C to +30°C (-GJOF to +8GoF) 

C -lOoC to +50°C (+14°F to +122°F) 

D O°C to +100°C (+32°F to +2I2°F) 

E +50°C to +150°C (+I22°F to +302°F) 

EE + lOoC to +150°C (+50°F to +302°F) 

F -15.GoC to +43.3°C (+GO°F to + 110°F) 

• GARDINER, NEW YORK 12525 • TEL: 914·255·5000 
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Voltron's established leadership in the field of meter technology is the result of a concerted effort to bring 
you a complete line of precision measuring instruments designed to the highest attainable standards of qual
ity and accuracy. An innovative program of research and development constantly seeks ways to adapt the 
latest advances in materials and manufacturing technology to the improvement of our product. As a result 
of this far-reaching effort, Voltron introduced the only new concept in switchboard instrumentation to com
bine three developments in modern meter technology - the taut-band, axial air gap and transducer approach. 
o At Voltron, reliability is designed-in. Our complete Quality Assurance facility, utilizing the latest in testing 
methodology, ensures the consistently superior performance of every Voltron instrument. From initial concept 
to finished product, our concern is to give you a product you can trust. 0 To be sure of the best in precision 
measuring instrumentation in today's wide-ranging applications, call on Voltron. 

,ij:f,t+~~~tli1f'Q";illlflj:~~IN@I1':;;Ma~ijsii1iij~~;:!~ftP~:siWij:i.~;:i'iilli 
Incorporating VOLTAUT® taut-band suspension for frictionless, shock-proof operation. 

AC AND DC VOLTMETERS AND AMMETERS 
AC and DC Current Ranges: 10 (LA F.S. to 5 mA F.S. self-contained; over 5 mA with 

external components. 
AC and DC Voltage Ranges: 
Accuracy: 

to 300V F.S. self-contained. 
±1 % F.S. basic. 

Cases: 90' and 240' movements available. 
WRITE FOR BULLETIN 4030. 

With the precision and wide deflection capabilities inherent in the exclusive VOLTAUT® taut-band suspension 
system. 

EXPANDED-SCALE VOLTMETERS AC AND DC 
Center-Scale Ranges: 

Spans: 
Accuracy: 

10-300 VDC. 6-300 VAC; down to IV with external pow'er; 
above 300V with external resistors. 
±4%) to ±20% of center scale; ±1 % to ±4% of center scale available. 
±O.5% of center scale at 25 ± SoC. ±1 % from 0° to 40°C; ±O.1.% at 25 ±5°C, 
±0.25% from _55' to 85'C available. 

WRITE FOR BULLETIN 4040 (DC) AND 4050 (AC). 

EXPANDED-SCALE FREQUENCY METERS 
Supplied with external transducer, saturable-core discriminator or tuning-fork comparator. 
Center-Scale Frequencies: 60 Hz or 400 Hz; any center-scale frequency from 50 to 5000 Hz available. 
Spans: ±1 % to ±10 % of center scale; dual-scale models available; 

Accuracy: 
typically, ±1 % and ±lO% of same center frequency. 
tuning -fork type, ±0.05%. 

WRITE FOR BULLETIN 4100. 

TRANSISTORIZED VOLTMETERS AC, DC, AND PHASE-SENSITIVE 
Ranges: 0.01.0.03,0.1,0.3, 1.0, 3.0, 10,30, 100 and 300V. 
Accuracy: ±2 % of. F.S. 
Input Imp'edance: 1 megohm for averaging type; 5 megohms for phase-sensitive type. 

WRITE FOR BULLETIN 7000. 

AC AMMETERS LINEAR AND LOGARITHMIC 
Range: 
Accuracy: 

10 mA to 10 Amperes F.S. self-contained; to 1000 Amperes F.S. with external transformer. 
±2% of F.S. from 300 to 2000 Hz. 

WRITE FOR BULLETIN 4070. 

POWER-FACTOR METERS 
Range: 
Nominal Frequency: 
Accuracy: 

0-1-0 PF, other ranges available. 
anyone from 50-2000 Hz available. 
0.04 PF. 

WRITE FOR BULLETIN 4130 

WATT-VAR METERS 
Ranges: 25 W/vars F.S. to 100 kW/kvar F.S. 
Inputs: 
Accuracy: 

120/208V ±10% at 400 ± 100 Hz; ±100 mA to 5 A. 
±2% of F.S. at 22'C. ±5% of F.S. from -55' to 71 'C. 

LOAD METERS 
Measure I cos e. 
Scale: 
100% Load: 
Phases: 

WRITE FOR BULLETIN 4120. 

0-125% load. 
1 HP at 115 or 230 V, self-contained; other HP/load ratings with external current transformer. 
Single phase, 3-phase/3-wire. 3-phase/4-wire. 

WRITE FOR BULLETIN 4140. 

AM AND FM MODULATION METERS 
Modulation Range: 0-2% AM or FM. 
Modulation Definition 

(with sinusoidal modulation): 
%AM = 100 E max - E min; %FM = 100 F max - F m!n 

E max + E moo F max + F moo 
Accuracy: ±5% of F.S. (±0.1 % of modulation). 
Modulation Frequency Response: 1-75 Hz. 

WRITE FOR BULLETIN 4160. 

Stackable %" high panel meters for instrumentation applications. 
Functions Available: 
Scale Length: 
Accuracy: 

Sensitivity: 

AC or DC Volts, Amps and Milliamps. 
1~16". 
±2% in standard versions; 
±5% in expanded scale models. 
100 (LA up to 1 A. 

WRITE FOR BULLETIN 4170A AND. 4175. 

403 S. RAYMONO AVENUE • PASADENA, CAI.J~ORNJA 91101 • TELEPHONE: (213) 681·2751 • TWX: 910·588-3288 
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Featuring the exclusive VOLTAUT® taut-band movement for accurate, frictionless operation - 10 to 20 times 
the sensitivity of equivalent jeweled movements. The extremely rugged construction of these instruments 
makes them useable inany position; they are not affected by heavy overloads, shock or vibration. Available 
for single or dual scales with any combination of color bands. 

Available in MS-33639 or 

ATI 1",1112",2" and 3", 

single and dual configu

rations. Illuminated and 

non-illuminated. 

FUNCTIONS 

DC VOLTS 

DC AMPS 

DC LOAD 

AC VOLTS 

AC AMPS 

AVAILABLE 

AC LOAD 

AC VARS 

AC WATTS 

FREQUENCY 

TEMPERATURE 

DIFFERENTIAL TEMPERATURE 

EXHAUST GAS TEMPERATURE 

ENGINE TACHOMETER 

WRITE FOR BULLETIN 4l80A. 

DIFFERENTIAL WATTMETER 
Full Scale Range: 0-30 watts (available up to 100 watts and above with external 

transformers). 
Differential Watt Range: 10, 100. and 1000 milliwatts. 
Full Scale Accuracy: ±1 % of reading, ±20 mW. 
Differential Accuracy: ±0.04, 4.0 and 40mW. 
Frequency Range: 200-3000 Hz at stated accuracy. 
Input voltage can be any single voltage (single phase, 2-phase, 3·phase, 3· or 4-wire) from 10 to 120 V rms as specified by 
customer. 

WRITE FOR BULLETIN 3021. 

LOW-POWER LABORATORY WATTMETER 

Models for single or polyphase low-power measurements where wattmeter burden must be extremely small. 
Frequency Range: 
Accuracy: 
Current-circuit 

voltage-d rop: 
Power Drain: 
Meter: 
Full Scale Ranges: 

50·2000 cps. 
±1 % of full scale. 

negligible. 
<than 0.2% of indicated power at unity PF. 
accurate to 10% PF without reconnection. 
(26 VAC) 0 to 1.2/3/12/30 watts F.S. 
(115 VAG) 0 to 1.2/3/12/30/120 watts F.S. 

WRITE FOR BULLETIN 3020. 

Designed for use in laboratories, schools, workshops, field, etc., where high accuracy and extreme ruggedness 
are required. Featuring Voltron's unique taut-band suspension system for frictionless, shock-proof operation. 

AC AMMETERS AND VOLTMETERS 

DC AMMETERS AND VOLTMETERS 

WATTS 

FREQUENCY 

VARS 

POWER FACTOR 

TEMPERATURE 

Accuracies: ±1 % F.S. for DC instruments; ±1.5% F.S. for AC instruments. 
Frequency: choice of 60 or 400 Hz. 
Scale length: approximately 3%". 
Sensitivity: to 30 fJ.A for DC; 300 fJ.A for AC. 
Expanded scale ranges available for accuracy of ±0.25%. 

WRITE FOR BULLETIN Ell. 

ELECTRONIC GALVANOMETER TYPE E11.501 

For fast and accurate null readings in DC systems. 
Voltage Sensitivity: 
Response Time: 
Common Mode Rejection: 
Input Resistance: 
Power Sou rce: 
Battery Life: 

10 ",V/div. (approx. 5 fJ.V/mm). 
approximately 3 seconds. 
140 dB at DC, 50/60 Hz. 
approx',mately 9 kohms. 
9Vtransistor radio battery. 
approximately 300 hours, continuous. 

WRITE FOR BULLETIN Ell.50l. 

403 S. RAYMOND AVENUE • MSAOENA, CALIFORNIA 91101 • TELEPHONE: (213) 681-2751 • TWX: 910-588-3288 
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AC VOLTAGE TRANSDUCERS 
Accuracy: 0.5%. 
Frequency Range: 50·3000 Hz. _25· to 70·C. 
Response Time: .25 second to 99%. 

~:n~!~able: ~50~/AC. 
WRITE FOR BULLETIN 5010. 

AC CURRENT TRANSDUCERS 
Accuracy: 
Frequency Range: 
Temperature Coefficient: 

0.5%. 

Input Current: 

50·3000 Hz. 
<.Ol%/"C. 
0·1.2.5.5 and 10 A. 

WRITE FOR BULLETIN 5020. 

WATT TRANSDUCERS 
Accuracy: 0.5% with ±25% line voltage and 1 to 0.5 PF. 

50·3000 Hz. . Frequency Range: 
Response Time: .25 second to 99 %. . 
l"cff~!t~I~I~ents: one (500W). two (lOOOW) and three. (1500W). 

60 to 120%. 
WRITE FOR BULLETIN 5030. 

PF TRANSDUCERS 
Accuracy: 
PF Ranges: 
Nominal Frequency: 
Input Voltage: 
Input Current: 
Phases: 

WRITE FOR BULLETIN 5040. 

FREQUENCY TRANSDUCERS 
Accuracy: 0.5% 
Input Frequency: 55·65. 58·62. 350-450 and 380·420 Hz. 
Voltage: 100·130V. . 
Overload: 1.5 X rated input. continuous; 2 X rated inpu~. one second. 
Hipot: 1200 VAC. . 

•••••••••••••••••. W.R.IT.E.FOR. BULLETIN 5050. 

A precise. stable Voltage'sensing .device that signals. by means of a contact closure. when the voltage. cur· 
rent or other parameter being monitored reaches a pre·determined value. Also available to sense frequency and 

eern/1969 

watts. . 
Completely solid state except for relay. . . 
External resistors extend functions to current and. resistance. 
Dual limit models available. . . 
MIL versions available fO'r _55· lo·71·C operation. 
Voltage Range: . . 5 to .500V rms. 50 to 2000 Hz. 
Auxiliary Power Required: 3 watts at 115V. ±1O%. 60·1200 Hz. 
Response Time: 50 ms. 

WRI.TE FOR BULLETIN 6033. 

ut·band, air gap transducer approach for a wide range of functions: 

Accuracies: 
Frequency Range: 
Full Scale Deflection Angle: 
Full Scale Length: 
Weight: 

Requires no recalibration. 

DC AMMETERS AND VOLTMETERS 
AC AMMETERS AND VOLTMETERS 
WATTMETERS AND VARMETERS 
FREQUENCY METERS 
SYNCH ROSCOPES 
TACHOMETERS 

±1 % of F.S. (±.01 for PF; ±2 % for Frequency and Tachometers). 
50·500 Hz. 
250· (360· for synchroscopes). 
approx. 7.25". 
approx. 0.9 to 3.7 lb. 

WRITE FOR BULLETIN SB68. 

A versatile, portable test set offering high accuracy and low power consumption for general purpose use. 
Ideal for 50, 60 and 400 Hz measurements without recalibration or correction factors. Featuring large, easy 
to read 4 112" - 200· rectangular meters with frictionless taut·band suspension systems for accuracy and 
protection against shock and vibration. 
Accuracy: ±1%. 
~~~~es: ~~').g!e28.~p~~~.~/3,wire or 3·phase/4·wire. 

Weight: 40 lb. 

CHECKOUT RANGES: 
Current: 
Voltage: 

o to 125/250/500 A. 
o to 125/250/500 VAC. 
45·55. 55·65. 375·425 Hz. Fre'lu_~ncy: 

Watvvar: o to 1/2/4/5/10/20/40/80/160. kW/kvar. 

WRITE FOR BULLETIN PA69 

_1111 
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SEALED /RUGGE DIZED 
MILITARY & COMMERCIAL METERS 
Many of the meters and accessory products described in 
these pages have been designed to conform to the require
ments of the applicable military meter specifications or the 
unusual requirements of the environments in which they 
are to be used. This also provides significant benefits to 
those with industrial applications which commercial-grade 
meters do not fully satisfy. 

GENERAL SPECIFICATION: 
MOVEMENTS 
D'Arsonval; U magnet, core magnet; moving iron vane, high strength 
ALNICO magnets standard. 

ACCURACY 
Standards as shown to the right, special accuracy ±1 % or better available. 

CASE/FINISH 
5/8" and 1" aluminum with anodized finish. 7/8, 1'/z, 2'/z, 3'h, 4'1z steel 
cadmium·plated, iridite·treated. 

MOUNTING 
Standard hardware and mounting dimensions to appropriate military 
specifications. 

SEALING 
Watertight gasket sealing standard, epoxy or solder sealing available on 
some models. 

TERMINALS 
1/4·28 brass stud and solder lug construction. 

SCALE/FINISH 
Aluminum with black markings on white enameled background. 

POINTER 
Knife edge standard, lance or sword pointers available. 

SHIELDING 
Magnetically shielded construction for use on magnetic or non· magnetic 
panel. . 

WINDOW 
High strength glass. Plastic or RFI shielded furnished on special 
applications. 

RESISTANCE 
Standard tolerances ±lQ%, special to ±1 %. 
PIVOTS & 
JEWElS 
Springbacked jewels, osmium pivots standard. 

SIZE BEZEL 
SHAPE 

5/8" SQUARE 

7/8" SQUARE 

1" ROUND 

ROUND 
1'h" ROUND 

SQUARE 
SQUARE 

ROUND 
2'/," ROUND 

ROUND 
ROUND 

SQUARE 
2%" SQUARE 

SQUARE 

ROUND 

3'h" ROUND 
ROUND 
ROUND 

SQUA~~ 3%" SQUAR 
SQUARE 

ROUND 

4'h" ROUND 
ROUND 
ROUND 

SELECTION CHART FOR 
STANDARD SEALED METERS 

AVAILABLE TYPE OF STANDARD 
MODELS MECHANISM ACCURACY 

KOB D.C. CORE MAGNET ±5% 

F33 D.C. CORE MAGNET ±5% 

CIB D.C. CORE MAGNET ±3% 

CCD D.C. U MAGNET ±3% 
CCX A.C. RECT. ±3% 
BCD D.C. MAGNET ±3% 
BCX A.C. RECT. ±3% 

ADD D.C. U MAGNET ±2% 
ADX A.C. RECT. ±3% 
ADA A.C. IRON VANE ±2% 
ADL D.C. CORE MAGNET ±2% 

OLD D.C. U MAGNET ±2% 
DLX A.C. RECT. ±3% 
DLA A.C.IRON VANE ±2% 

AED D.C. U MAGNET ±2% 
AEX A.C. RECT. ±3% 
AEA A.C. IRON VANE ±2% 
AEL D.C. CORE MAGNET ±2% 

DND D.C. U MAGNET ±2% 
DNX A.C. RECT. ±3% 
DNA A.C. IRON VANE ±2% 

AFD D.C. U MAGNET ±2% 
AFX A.C. RECT. ±3% 
AFL D.C. CORE MAGNET ±2% 
AFA A.C. IRON VANE ±2% 

STANDARD 
DEFLECTION 

82° 

100° 

90° 

90° 
90° 
90° 
90° 

90· 
90° 
90° 

250° 

90° 
90° 
90° 

90° 
90· 
90° 

250° 

90· 
90· 
90· 

90° 
90° 

250° 
90° 

The most widely used meters are described in the chart above 
to assist in the selection of the correct meter for each 
application. 
Sizes and mounting dimensions meet requirements of MIL-M-
10304 and MIL·M-17275 where applicable. 
The availability of both round and square configurations in 
the most popular sizes offers greater flexibility in selecting a 
meter compatible with your styling requirements. 
Write or call today for additional information on anyone of the 
models described. 

WAcLINE a division of Simmonds Precision 
35 South St.Clair St., Dayton, Ohio 454020513-224-99210 TWX 810-459-1741 
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MINIATURE SEALED METERS 
5/8 INCH 

SERIES KOB 

SMALL SIZE 
One of the smallest meters available 
featuring true D'ARSONVAL movement. 
Requires less than 1/2 sq. in. of panel 
mounting space. 

LIGHTWEIGHT 
Complete meter including mounting 
hardware weighs less than 1 oz. Good 
application where weight and size are 
factors. 

7/8 INCH 

SERIES F33 

SPACE-SAVING 
Mounts from panel front or rear. Rugged 
construction of D'ARSONVAL movement 
suits this meter particularly for airborne 
or ground-support equipment in most 
environments. 

1 INCH 

SERIESCIB2 

ROUND, RUGGEDIZED 
Meets requirements of MIL·M-17275. 
Core magnet design permits use on 
magnetic or non'magnetic panels. Water· 
tight construction. 

APPLICATIONS: 
• Position Indicators 
• Null Indicators 
• Voltage & Current 
• Signal Strength 
• Battery Condition 
Low power requirements of this minia
ture meter makes it ideally suited for 
use in portable battery operated equip· 
ment. 

9~' 
V~~o . 

APPLICATIONS: 
Rotating disc type dial provides maxi· 
mum display for monitoring a wide 
variety of applications including: 
• Warning flags 
• Position indicators 
• "On"·"Off" Indicators 
Masking of the display area permits hid· 
den condition indication, such as Power 
Failure. 

STANDARD WACLINE 
D.C. RANGES PART NO. 

STANDARD 
RESISTANCE 

---------r----------~~-------
0-100 ua KOB6-MOOI 
0·200 ua KOB6·M002 
0·500 ua KOB6·M003 
0-1 rna KOB6-M004 
0·5 rna KOB6·M007 
0-10 rna KOB6·M009 
0·100 my KOB6·M015 

4S00n 
3000n 
7600 
170n 
14n 
7f! 

20n 
------- '--._.----'-----
Additional voltage and amperage ranges avail. 
able using external resistors and shunts. 

.575 

STANDARD WACLINE' STANDARD 
D.C, RANGES PART NO. RESISTANCE 

0·100 ua F337-7011 2200n 
0-200 ua F337·7012 1000n 
0-500 ua F337-7013 300n 
500·0·500 ua F337·70C14 150n 
0·1 rna F337·7014 150n 
0·100 my F337·7025 20n 

Self·contained voltage ranges up to 6 volts are 
possible. Current ranges up to 20 milli· 
amperes. Additional voltage and amperage 
ranges available using external resistors and 
shunts. 

.098 OIA. HOLES (4) 

OIA. MAX 
375 

APPLICATIONS: 
• Military 

communications 
equipment 

• Portable test 
equipment 

• Airborne 
direction finders 

• Vu & Db Meters 
• Null indicators 

.850 OIA. 

STANDARD WACLINE POWER 
D.C. RANGES PART NO. CONSUMPTION 

0·100 ua CIB2·E43 125 my (max) 
0·500 ua CIB2·E41 75 my (max) 
500·0·500 ua CIB2·E42 15 my (max E.S.) 
0·1 rna CIB2·E20 30 my (max) 
0·50 my CIB2·E39 6 rna (max) 

In addition to the standard ranges specified by MIL-M·17275 WacLine 
produces many additional ranges in this style meter. Consult factory 
for additional information. 

.375 
MIN, 

1.080 
MAX 

FOUR SLOTS 062 DEEP .093 -
WIDE EQUALL.Y SPACED 

CASE, SLACK, ANODIZED ALUMINUM 

WAcLINE a division of Simmonds Precision 
35 South SLClair St., Dayton, Ohio 454020513-224-99210 TWX 810-459-1741 
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MILITARY METERS Conform to MIL·M·I0304 
Ph INCH 

SERIES BCD 
MR13 TYPE 

SERIES CCD 

Built to conform to requirements of 
MIL-M-I0304, this ruggedized and 
sealed meter is widely used in commu
nication equipment and aircraft applica
tionswhere its. small size, yet reliable 
performance, are a necessity. 

The ruggedized movement and sealed 
Case of this meter were designed to 
meet applicable portions of MIL-M-
10304, even though the case style is not 
covered by Military Specification. Stand
ard calibration is for non-magnetic 
panels. 

STANDARD RANGES 1 'h" METERS 

Scale VDC UADC MADC ADC MVDC Value 

0·1 X - X X -
0-5 - - X X -
0-10 X - X X -
0-50 X - X S X 

0-100 X X - - X 

0·500 - X - - -
X Available self·contained in both models BCD and CCD. 
S Supplied as a 50 millivolt meter for use with external shunt (not 

furnished) . 
Note: Zero center ranges may also be supplied. 

11111~1Ii'_llllI!IIHllllnlllill'rrlll 11m 1111_.11111111111111111111111. 11111! IlmmIII11l1111l111_'llIlIl'IllmIIIIlllIIlIlllIlllll 

WacLine offers almost every AC & DC variation of the 2'12 and 3'jz inch meters covered by Military Specifications. In addition 
many special ranges are available. 

SCALE METER VOLTS D.C. KILOVOLTS MICRO· MILLI· AMPERES 
AMPERES AMPERES 

VALUE SIZE l0000/V D.C. D.C. D.C. D.C. 

0-1 2'/,' - ADD3·2061 - ADD3·2131 ADD3·2161 
3'/,' - AED3·3061 - AED3-3131 AED3·3161 

0·1.5 2'12" ADD3·2033 ADD3·2063 - ADD3·2133 ADD3·2163 
3'12" AED3·3033 AED3·3063 - AED3·3133 AED3-3163 

0-2 2'12" ADD3·2034 ADD3·2064 - ADD3-2134 ADD3-2164 
3'12" AED3·3034 AED3·3064 - AED3·3134 AED3·3164 

0·3 2'12" ADD3·2036 ADD3-2066 - ADD3·2136 ADD3·2166 
3'12" AED3·3036 AED3·3066 - AED3·3136 AED3·3166 

0·5 2'1,' ADD3-2038 ADD3-2068 - ADD3·2138 ADD3·2168 
3'12" AED3-3038 AED3-3068 - AED3·3138 AED3·3168 

0·8 2'12" ADD3·2040 ADD3·2070 - 0:: ADD3·2140 ADD3·2170 
3 'h·" AED3·3040 AED3·3070 - ~...J~CI'J AED3·3140 AED3·3170 

0-10 2'/,' ADD3·2041 ADD3·2071 
::;;:~z:::;;: 

ADD3-2141 ADD3·2171 - ::;;:-~:c 
3'1," AED3·3041 AEDB07l - <::;;:",0 AED3·3141 AED3·317l OffiCi)z 

0-15 2'12" ADD3·2043 ADD3·2073 - ~.-~- ADD3·2143 ADD3·2173 
3%" AED3·3043 AED3·3073 - ::;;: AED3-3143 AED3·3173 

0·20 2'12" ADD3·2044 ADD3·2074 ADD3·2114 7500 ADD3·2144 ADD3·2174 
3'12" AED3·3044 AED3-3074 AED3·3114 AED3-3144 AED3·3174 

0·30 2'12" ADD3-2046 ADD3·2076 ADD3·2116 4500 ADD3·2146 ADD3·2176 
3'h" AED3·3046 AED3·3076 AED3·3116 AED3·3146 AED3·3176 

0·50 2'12" ADD3·2048 - ADD3·2118 3000 ADD3-2148 ADD3·2178 
3'12" AED3-3048 - AED3·3118 AED3·3148 AED3·3178 

0·80 2'h" ADD3-2050 - ADD3-2120 1700 ADD3·2150 ADD3·2180 
3%" AED3·3050 - AED3·3120 AED3·3150 AED3:3180 

0·100 2'h" ADD3·2051 - ADD3-2121 1270 ADD3-2151 ADD3·2181 
3'12'" AED3·30S1 - AED3-3121 AED3·31S1 AED3·3181 

0·lS0 2'12" ADD3-2053 - ADD3·2123 725 ADD3-21S3 ADD3·2183 
3'/,' AED3·3053 - AED3-3123 AED3·31S3 AED3-3183 

0·200 2'12" ADD3-2054 - ADD3·2124 460 ADD3·21S4 ADD3-2184 
3'12" AED3·3054 - AED3·3124 AED3·3154 AED3·3184 

0·300 2'12" ADD3c20S6 - ADD3·2126 285 ADD3·2156 ADD3-2186 
3'12" AED3-3056 - AED3·3126 AED3·3156 AED3·3186 

0·500 2""" ADD3-2058 - ADD3-2128 150 ADD3-2158 ADD3·2188 
3'12" AED3·30S8 - AED3-3128 AED3·3158 AED3·3188 

0·800 2'12" ADD3·2060 - ADD3-2130 98 ADD3-2160 ADD3·2190 
3'12" AED3·3060 - AED3-3130 AED3-3160 AED3·3190 
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MILLJ- MILLI- AMPERES AMPERES AMPERES SCALE METER VOLTS A_C_ VOLTS A.C. AMPERES AMPERES A.C_ A.C. RADIO VALUE SIZE GO HERTZ 400 HERTZ A.C. A.C. GO HERTZ 400 HERTZ FREQUENCY GO HERTZ 400 HERTZ 

0-1 2%" - - - - ADA3-2531 ADA3·2631 ADR3-2831 
3'/," - - - - AEA3-3531 AEA3-3631 AER3-3831 

0·1.5 2%" ADA3-2333 r--ADA3·2433 - - ADA3-2533 ADA3·2633 ADR3·2833 
3'1," AEA3·3333 AEA3-3433 - - AEA3-3533 AEA3·3633 AER3-3833 

0-2 2'1," ADA3:Z334~ i--ADA3-2434 ADA3-2534 
.-

ADA3-2634 ADR3·2834 - -
3'/," AEA3·3334 AEA3·3434 - - AEA3·3534 AEA3-3634 AER3-3834 -- - .--~---- .- ----

0-3 2'/," ADA3-2336 ADA3·2436 - - ADA3·2536 ADA3-2636 ADR3-2836 
3%" AEA3-3336 AEA3·3436 - - AEA3-3536 AEA3·3636 AER3-3836 

0-5 2'1z" ADA3-2338 ADA3-2438 - - ADA3·2538 ADA3-2638 ADR3-2838 
3'/," AEA3-3338 AEA3-3438 - - AEA3-3538 AEA3-3638 AER3·3838 

0-8 2'/z" ADA3-2340 ADA3-2440 - - ADA3-2540 ADA3-2640 ADR3-2840 
3'/z" AEA3-3340 AEA3-3440 - - AEA3-3540 AEA3-3640 AER3-3840 

0-10 2'/," ADA3-2341 ADA3-2441 ADA3-2511 ADA3-2611 ADA3-2541 ADA3-2641 ADR3-2841 
3'/," AEA3-3341 AEA3-3441 AEA3-3511 AEA3-3611 AEA3-3541 AEA3-3641 AER3-3841 

0-15 2'1," ADA3-2343 ADA3-2443 ADA3-2513 ADA3-2613 ADA3-2543 ADA3-2643 -
3'/," AEA3-3343 AEA3-3443 AEA3-3513 AEA3-3613 AEA3-3543 AEA3-3643 -

0-20 2'/," ADA3-2344 ADA3-2444 ADA3-2514 ADA3-2614 ADA3-2544 ADA3-2644 ADR3-2844 
3'/," AEA3-3344 AEA3-3444 AEA3-3514 AEA3-3614 AEA3-3544 AEA3-3644 AER3-3844 

0-30 2'1," ADA3-2346 ADA3-2446 ADA3-2516 ADA3-2616 ADA3-2546 ADA3-2646 -
3'1,' AEA3-3346 AEA3-3446 AEA3-3516 AEA3-3616 AEA3-3546 AEA3-3646 -

0-50 2'1,' ADA3-2348 ADA3-2448 ADA3-2518 ADA3-2618 ADA3-2548 ADA3-2648 MILL!· 3'/," AEA3-3348 AEA3-3448 AEA3-3518 AEA3-3618 AEA3-3548 AEA3-3648 AMPERES 
0-80 2'1," ADA3-2350 ADA3-2450 ADA3-2520 ADA3-2620 ADA3-2550 ADA3-2650 RADIO 

3'/," AEA3-3350 AEA3-3450 AEA3-3520 AEA3-3620 AEA3-3550 AEA3-3650 FREQUENCY 

0-100 2'1," ADA3-2351 ADA3-2451 ADA3-2521 ADA3-2621 ADA3-2551 ADA3-2651 ADR3-2821 
3%" AEA3-3351 AEA3-3451 AEA3-3521 AEA3-3621 AEA3-3551 AEA3-3651 AER3-3821 

0-150 2'/," ADA3-2353 ADA3-2453 ADA3-2523 ADA3-2623 ADA3-2553 ADA3-2653 ADR3-2823 
3'1," AEA3-3353 AEA3-3453 AEA3-3523 AEA3-3623 AEA3-3553 AEA3-3653 AER3-3823 

0-200 2'/," ADA3-2354 ADA3-2454 ADA3-2524 ADA3-2624 ADA3-2554 ADA3-2654 ADR3-2824 
3'/," AEA3-3354 AEA3-3454 AEA3-3524 AEA3-3624 AEA3-3554 AEA3-3654 AER3-3824 

0-300 2'/," ADA3-2356 ADA3-2456 ADA3-2526 ADA3-2626 ADA3-2556 ADA3-26S6 ADR3-2826 
3'/," AEA3-3356 AEA3-3456 AEA3-3526 AEA3-3626 AEA3-3556 AEA3-3656 AER3-3826 

0-500 2'/," ADA3-2358 ADA3-2458 ADA3-2528 ADA3-2628 ADA3-2558 ADA3-2658 ADR3-2828 
3'/," AEA3-3358 AEA3-3458 AEA3-3528 AEA3-3628 AEA3-3558 AEA3-3658 AER3-3828 

0-800 2'/," ADA3-2360 ADA3-2460 ADA3-2530 ADA3-2630 ADA3-2560 ADA3-2660 ADR3-2830 
3'1," AEA3-3360 AEA3-3460 AEA3-3530 AEA3-3630 AEA3-3560 AEA3-3660 AER3-3830 

External resistors are required for all A.C. and all 2'/," D.C. Voltmeters 500 
volts or above, and 3'/," D.C. Voltmeters 1000 volts or above. Appropriate 
resistors are normally included with each A.C. Voltmeter, but are not 
included with D.C. Voltmeters, except on special order. 

External 50 MV shunts are required for all D.C. ammeters 15 amperes or 
above, and external 5 ampere current transformers are required for all 
A.C. ammeters 50 amperes or above for 2'/," and 80 amperes or above for 
3%" sizes. Shunts and transformers are furnished only on special order. 

TYPE 1 
POINTERS-The standard meters listed in this catalog are normally supplied with black tubular 
aluminum knife edge pointers. Lance or sword pointers are also available on special order. Lance
type pointers are standard with fluorescent or self-luminous dials. When pointers other than black 
are desired to match special scaleplates, a small additional charge is usually made. 

10-32 brass stud with attached shakeproof solder 
terminal lug 2120-10-00, hex nut AN941-10, wash
er AN961·10. 
TYPE 3 

TERMINALS-Three standard terminal types are available on all WacLine meters at no additional 
charge. The fourth digit of each WacLine part number changes according to the terminal type. For 
example, meter number ADD3-2033 has a type 3 terminal. Unless otherwise specified, type 3 ter
minals will be provided on all meters. 

1/4-28 brass stud, 2 loose nuts and 2 loose washers 
with each stud. 
TYPE 5 
4-40 screw 3/16 long, attaching shakeproof solder 
lug. 

eem/1969 

41/. INCH 

SERIESAFD 
MR46 TYPE 

The 4V2 inch meter offers all the features 
of sealed and ruggedized meters 
produced by WacLine in other sizes. In 
addition, greater scale area provides 
improved readability and opportunity for 

e _",l'!c[,'lhl'io;-' multiple arc presentations. This style 
,"-...... " .. , c~j - meter is widely used in .~ulti·func~ion 

, !~~I .,~ \ portable test sets for military appllca. 
It@( ~ ,~~ \ tions. Only two ranges are covered by r I !~~~~ I 'I' Military specifications, but WacLine has 

". \ @ i' '.' ~. the capability of producing most stand\ ~\:::"I~:~I ard ranges in this meter size. 

--~ 

STANDARD RANGES 4W' METERS 
Scale VDC UADC MADC ADC MVDC Value 

0-1 X - X X -
0-5 - - X X -
0·10 X - X X -
0-50 X X X S X 
0-100 X X - - X 
0-500 - X - - -

X Available self-contained. 
S Supplied as a 50 millivolt meter for use with external 

shunt (not furnished). 
Note: Zero center ranges may also be supplied. 

WAcLINE a division of Simmonds Precision 
35 South St.Clair St., Dayton, Ohio 454020513-224-99210 TWX 810-459-1741 
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2500 RUGGEDIZED & SEALED METERS 
2lh INCH & 3lh INCH 250 0 

SERIES ADL & AEL LONGER SCALE-IMPROVED READABILITY 
Featuring a scale length approximately 
two and one half times longer than a 
conventional meter, WacLine's 250· 
meters provide maximum resolution in 

a minimum of panel space. Completely 
sealed and ruggedized these meters are 
extremely reliable even under the most 
severe environmental conditions. 

STANDARD RANGES* 2500 METERS 

41h INCH 
SERIES AFL 

SCALE VDC UADC MADC ADC MVDC VAC RECT. 
VJ!LUE 1000g/V 60 HERTZ 

0·1 X - X X - -
0·2 X - X X - -
0·3 X - - - - -
0·5 X - X X - -
0·10 X - X X - -
0·15 X - - - - X 
0·30 X - - S - X 

X Available self-contained in 2\1,", 3%", and 4%" 
sizes. 

S Supplied as 100 MV for use with external shunt 
(to be ordered separately). 

SPECIAL DESIGN METERS & ACCESSORIES 
SHUNTS 
Lightweight military shunts to meet MIL· 
S-61 for direct current values to 1200 
amperes, Special commercial and air· 
craft designs also available. 

CURRENT TRANSFORMERS 
Only two of a wide variety of current 
transformers produced by WacLine are 
shown. Single phase and three-phase 
models are offered, These transformers 
extend useful ranges for AC measure· 
ment of current and power. 

CONVERTERS & 
TRANSDUCERS 
• Hall·generator Watt Converters 
• Meter relays 
• Frequency converters 
• Power Factor & Phase Angle 
• Control Relay circuits 

EXTENSION-CASE METERS 
A full line of self·contained electronic 
meters includes: • Expanded scale AC 
Voltmeters (True RMS and Average sens· 
ing) • Expanded scale DC Voltmeters • 
Expanded scale frequency meters • 
• Elapsed Time Indicators. Power Factor 
& Phase Angle meters. Watt/Var meters 

COMMERCIAL 
PANEL METERS 
All of the sealed and ruggedized meters 
produced by WacLine for military appli· 
cations have commercial application. 
The same quality and reliability which is 
built into our military meters is offered 
in a variety of commercial styled meters 
as shown below. 

SCALE VDC UADC MADC ADC MVDC VAC RECT. 
VALUE 1000g/V 60 HERTZ 

0·50 X - X S - -
0·100 X X X S X -
0·150 X - - - - X 
0·200 X X X S - -
0·300 X - - - - X 
0·500 X X X S - -

* Scale plate set-up charges may apply for some items 
which have not previously been produced. 

Note: Zero center ranges may also be supplied. 

TACHOMETER GENERATORS 
Pancake'style self· generating Tachom· 
eter Generators in a variety of sizes, I" 
to 6", Output signals of up to 500 volts/ 
1000 RPM. Linear output when used 
with high impedance loads. Custom 
designs available . 

FLIGHT INSTRUMENTS 
WacLine has produced for a number of 
years a complete line of aircraft cockpit 
meters for both commercial jet airliners 
and general aviation aircraft. Past 
accomplishments in such techniques as 
integral lighting and self·contained ele· 
ctronic circuitry to measure a wide var· 
iety of signals has recently been further 
advanced by introduction of the new 
Panoramic low parallax instrument. 

FOR MORE DETAILED 
INFORMATION ON SPECIAL 

DESIGN METERS AND 
ACCESSORY PRODUCTS, 
CONSULT THE FACTORY. 

WAcLINE a division of Simmonds Precision 
35 South St.Clair St., Dayton, Ohio 454020513-224-99210 TWX 810-459-1741 
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Attenuation measurements. SWR measure
ments. Phase measurements. Insertion loss 
measurements. RF components. 

Instruments and components which com
bine state-of-the-art design with human engi
neering. 

New products that continually advance the 
state-of-the-art in microwave measurements. 
New components that you didn't imagine we 
made. That help you build high performance, 
high reliability systems. Instruments that will 
save you time and money on your production 
line that make your measurements so much 

more accurate. That give your standards and 
calibration labs the necessary traceability and 
accuracy. That make your Q.C. and inspec
tion departments so much more efficient. 

Standard "old" products that have been 
industry standards for years and years. Prod
ucts that are synonymous with the name 
Weinschel. 

See what Weinschel products can do to 
help your operation today. Write on your 
letterhead for a full catalog. Or call us-we've 
got people ready and able to solve your 
microwave measurement problems. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

~ Designers and 
Manufacturers of Precision 
Microwave Equipment 

WEINSCHEL 
ENGINEERING 
G"ltheraburg, Md. 20760 
Tel: (301) 948-3434 
TWX: 710-828-9705 
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aveforms 

VOLTMETERS OSCILLATORS. TRANSMISSION SE.TS 
[5Hz to 4MHz] ['12Hz to 12MHz] [30Hz to 400kHz] 

SWEEP GENERATORS • FREQUENCY RESPONSE METERS 
[5Hz to 5kHz] [20Hz to 20kHz] 

400 SERIES OSCILLATORS - A family 
of stable, low-distortion bridged-T sine 
and sine/square wave oscillators. Standard 
with all 400s are large vernier driven dials, 
built-in attenuators and sync output. 
Models differ in frequency range, output 
power, square wave option, etc. 

470 SERIES OSCILLATORS -Precision
plus counterparts of the 400 series featur
ing 1% dial accuracy, 0.1% distortion at 
1 kHz and ±0.5 dB flatness. 

452 SERIES TRANSMISSION SETS -
The complete "Gain Set" with oscillator 
and VTVM built-in. Models for audio and 
carrier bands. Dir~ct reading in power 
(dBm), model 452A is calibrated within 
0.25 dB from 30 Hz to 15 kHz. Level range 
(both send and receive) -70 dBm to +20 
dBm. Rack mount (7" high) model 452A. 
Portable (with carrying case) model 452 -
A-C, add $50.00 to 452A price. 

461 SERIES TWO-TONE GENERATORS 
For intermodulation testing in SSB, mi
crowave and troposcatter radio systems. 
Tones are individually tunable. Built-in 
hybriding circuit with cross-modulation 
products 60 dB below output. Custom 
built to your choice of frequencies, levels 
and impedances. 
512F POWER OSCI LLATOR -A unique, 
miniaturized laboratory sine-wave genera
tor including the triple benefits of high 
power (50 V; 2 W), high signal purity 
(0.1% THD) and low source impedance 
(6m. Nearly a constant voltage source for 
filter and transformer measurement. 

OPTIONAL FEATURES - Prices, weights 
and dimensions above are for portable 
instruments. Instruments of the 512,401 
and 402 type available with special de
cade ranging for non - recurring set - up 
charge of $200. Frequency response may 

be held closer than ±'h dB over a portion 
of the range - eliminating the need for 
metering the output in production testing 

of amplifiers, etc. 
Send us your specifications for quotation. 

Model401F Oscillator 

Model 610B Sweep Generator 

Mode/620B 
Frequency Response Meter 

Mode/512F 
Sine-wave Generator 

[20Hz to 20kHz] 

MINIATURE FLY-AWAY & SYSTEMS 
MODULES - An exciting family of in
strument modules all with 6" by 4%" front 
panels. May be carried in a field engineer's 
briefcase. Up tofour may be mounted in a 
rugged carrying case that fits under your 
plane seat. Perfect for systems and test 
stands. Up to four can be mounted in 7" 
of rack height. 

510SERIES FLY-AWAY OSCILLATORS 
Wide tuning range, low distortion and log 
attenuator. 510B calibrated in volts, 510C 
calibrated in dBm. Bolt-on balancing trans
formers available. 

511A FLY-AWAY AUDIO-VIDEO GEN
ERATOR - This remarkable solid state 
instrument generates sine wave from 10Hz 
to 12 MHz and square waves from 10Hz 
to 1 MHz. The perfect generator for audio 
and data recorders, telephone carrier sys
tems, etc. 80 dB continuously variable 
attenuator. 1!8th the size of comparable 
instruments. 

520 SERIES FLY-AWAY A-C VTVMs-
12 ranges from 1 mV to 300 V full scale; 
10M 0 input impedance; 4 MHz band
width. Two linear models: 520A with volt
age scales uppermost, and 520D with dB 
scale uppermost. Model 520L has a loga
rithmic meter. 

610 SERIES FLY-AWAY SWEEP GEN
ERATORS - The world's first miniature 
sweep generator. All electronic and com
plete with all the features and properties 
found in instruments 20 times as large. 
Models610B (20 Hz to 20 kHz) and 610C 
(5 Hz to 5 kHz) are standard. May be 
operated as externally programmed VCO 
over 6 frequency decades. 

620B FLY-AWAY FREQUENCY RE
SPONSE METER - Used alone or with 
the 610B sweeper, model 620B prov ides 
automated frequency response plotting. 
Model 620B contains a log level meter and 
log frequency meter with front panel read
out of both functions. DC analog outputs, 
fed to x and y of scopes and recorders 
draw log! log response curves of audio 
devices. 
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precision in minillture electronic instruments 

OSCILLATORS • VOLTMETERS • TRANSMISSION SETS 

SWEEP GENERATORS • FREQUENCY RESPONSE METERS 

SUM MAR Y OF S PEe I Fie A T ION S 

Gener· Frequency Dial Frequency Unloaded Bands ators Range Accuracy Response Output V 

401B 10Hz to 100kHz ±3% 4 decades ± 1 dB 20 

401C 10Hz to 100kHz ±3% 4 decades ± 1 dB 20 

401F 1Hz to lMHz +(3%+.lHz) 6 decades + 1 dB 20 

401H 5Hz to 600kHz ± 2% 5 decades ± Y, dB 20 

402A 10Hz to 1.5MHz ±2% 5 decades ± y, dB 16 

403B 1 Hz to 100kHz ±(3% +.lHz) 5 decades ± 1 dB 20 sine; 
20 pp sq 

452A 10Hz to 100kHz ±1% 4 decades ± }> dB 16 

471B 10Hz to 100kHz ±1% 4 decades ± Y, dB 20 

471F 1Hz to lMHz ±(l%+.lHz) 6 decades ± Y, dB 20 

473B 1 Hzto 100kHz ±(l%+.lHz) 5 decades ±y, dB 20 sine; 
20 pp sq 

SlOB 20Hz to lMHz ±3% to 200kHz 4 decades + ± ldB 10 
±10% to lMHz .2 to 1.lMHz below 200kHz 

510C 20Hz to lMHz ±3% to 200kHz 4 decades + ± Y, dB 5 
±5%to lMHz . 2 to 1.lMHz 

SUA 10Hz to 12MHz ±3% 6 decades ± 1 dB 6 sine; 
6 pp sq 

512F Y,Hz to 500kHz ±(l%+.lHz) 6 decades ± % dB- 50 

610B 20Hz to 20kHz +10% 1 ±1110dB 5 

610C 5Hz to 5kHz ±10% 1 ±1110 dB 5 

6100 20Hz to 20kHz ±10% 1 ±1110dB 5 

VOLTMETERS Input Impedance Voltage Ranges 

520A linear 10 Mil; 24 pf .001 V to 300 V 

5200 linear full scale 

520L logarithmic 12 ranges 

620B frequency response meter 6kll any ±2 dB or ±20 d8 
band between .01 V & 
100V 

6200 frequency response meter 

• ±2 dB on lowest range 

ADDITIONAL SPECIFICATIONS - ALL GENERATOR MODELS 

HUM: Less than 0.01 % rated output (-BOdB) 
FREQUENCY STABILITY: ±,%%,l10to 120V 
LINE FREQUENCY BEAT: %dBmaximum excursion near 

supply frequency 
SUPPLY POWER: A MODELS: 105 to 130V or 210 to 260V, 

50 to 400Hz 

prices and specifications subject to change without notice 

Output Distortion Source Power Weight Size (in) --
Price 

Power 1 kHz Impedance Drain Ibs. H W 0 

160mw 114% 600 Il 60W 12 8x6xl0Y, $200. 

500mw 112% 9O1l lOW 12 8x6xl0Y, 250. 

160mw 114% 600 Il 60W 12 8x6x10Y, 350. 

160mw 114% 600 Il 60W 12 8x6xl0Y, 240. 

l00mw 1110% 600 !l 60W 12 8x6xl0Y, 560. 

160mw 114% 600 !l 70W 12 8x6xl0Y, 350. 

100mw 1/10% 50,150,250 l00W 30 lx19x8Y, 1,190. 
and '600 Il 

160mw 1110% 600 Il IfIJW 12 8x6x lOY, 300, 

160mw 1/10% 600 Il 60W 12 8x6xl0Y, 450. 

160mw 1110% 6001l 70W 12 8x6xl0Y, 450. 

4ma 1% 400 a 40W 6 6 x 4}> x 8 250. 

10mw 114% 600 a 40W 6 6x4}>x6 250 • 

200mw 1/4% 50 a 30W 6 6 x 4}> x 6 775. 

2W 1110% 6 a 110W 18 9%x7%x 11% 475. 

10mw 1 % 600 a 35W 6 6 x 4}> x 8 1,000. 

10mw 1 % 60011 35W 6 6x4}>x8 1,350. 

10mw 1% 6001l 35W 8 6 x 8Y, x 8 1,350, 

Accuracy 
2% 20Hz to 1MHz 40W 6 6 x 4}> x 6 300. 

5% 10Hz to 2MHz 300. 

5Hz to 4MHz as null indicator 330. 

2% 20Hz to 20kHz 20W 6 6 x 4}> x 8 600. 

2% 20Hz to 20kHz 20W 8 6 x 8Y, x 8 750. 

RACK AND PANEL MOUNTING-All Waveforms instruments 
are available for rack or panel mounting in systems. 
Request quotation. 

NEW: WAVEFORMS HAZARDOUS FUME (GAS) DETECTORS. 
Based on a new "cold" adsorptive detection principle, these 
instruments will detect minute concentrations of C3 H6, 
C2HsOH, CSH6 and most longer'chain hydrocarbons and 
aromatics. Applications include petrochemical, transporta· 
tion, marine, etc. 

11922 VALERIO STREET, NO. HOLLYWOOD, CALIFORNIA 91605 TEL. (213) 764-1500 

PRODUCTS OF lIREI 
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Model 110 
Function Generator 

The Wavetek Model 110 Function Gen
erator is a cal ibrated, high-purity 
source of sine, square and triangle 
waveforms. It is an all transistorized 
unit featuring complete plug-in printed 
circuit board construction, utilizing sil
icon semiconductors throughout. The 
Model 110 provides six simultaneous 
outputs over a dynamic frequency 
range of 0.005 Hz to 1 MHz. All out
puts may be shorted simultaneously 
and the generator will continue to oscil
late internally with less than 0.5% 
change in frequency. Its rugged con
struction, compact size and precision 
operating characteristics make the 
Model 110 a portable laboratory of test 
signals in one economical package. 
VERSATILITY 
Waveforms 
Sine f\.;, square f1, triangle "v and 
sync pulse. 
Dynamic Frequency 
0.005 Hz to 1 MHz (3.3 min. to 1 ,usec). 
Ranges 
X.01 = 0.005 Hz to 0.1 Hz 
XO.1 = 0.05 Hz to 1 Hz 
X1.0 = 0.5 Hz to 10 Hz 
XIO = 5 Hz to 100 Hz 
XIOO = 50 Hz to 1 kHz 
XIK = 500 Hz to 10 kHz 
XIOK = 5 kHz to 100 kHz 
XIOOK = 50 kHz to l' MHz 
Six Simultaneous Outputs 
1. f\.; , f1 or "v selectable with vari

able amplitude." Specs apply from 
10% to 100% of max. amplitude 
setting. 
50-0 output impedance (600-0 out-
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put impedance available by remov
ing one jumper wire, with correspond
ing decrease in output amplitude). 
30 V pop max into 600-0 load. 
10 V pop max into 50-0 load. 
Short circuit output current ± 100 
mAo 
Model 11 DB: 5 V pop into open cir
cuit, 600-0 output impedance. 

2. f1 1 V pop. 
3. f1 5 V pop. 
4. f\.; 5 V pop. 
5. "v 5 V pop. 
6. Sync pulse: At least -10 V into 

open circuit; less than 5,usec dura
ation. 

Note: Outputs 2 through 5 are saO·!) output im· 
pedance. Output voltage stated is into open circui!. 

HORIZONTAL PRECISION 
Dial Accuracy 
± 1 % of full scale to 100 kHz. 
±2% of full scale 100 kHz to 1 MHz. 
Note: Dial is a high·quality composition pot, allow· 
ing true continuously variable frequency control. 

Frequency Stability 
Short term: Drift less than ±0.05% of 
setting for 10 min. 
Long term: Drift less than ±0.25% of 
setting for 24 hr. 
No critical components requiring in
ternal oven. 
Jitter 
±0.025% cycle-to-cycle stability. 
VERTICAL PRECISION 
Frequency Response 
Amplitude change with frequency less 
than 0.1 db 0.005 Hz to 100 kHz and 
0.5 db 100 kHz to 1 MHz. 
Peak-to-Peak Voltage Accuracy 
± 1 % for outputs 3, 4 and 5. 
± 1 % for output 1 at 30 V out. 
± 10% for output 2. 
Amplitude Stability 
Short term: ±0.05% of max pop values 
for 10 min. 
Long term: ±0.25% of max pop values 
for 24 hr. 
Symmetry 
All waveforms are symmetrical about 
ground within ±1% of max POp ampli
tude (zero adjust rear-panel control pro
vided for output 1). 
DC Offset Stability 
Short term: ±0.05% of max pop ampli
tude for 10 min. 
Long term: ±0.25% of max Pop ampli
tude for 24 hr. 
PURITY 
Sine Wave Distortion 
Less than: 
0.5% 0.005 Hz to 10 kHz. 
1.0% 10 kHz to 100 kHz. 
2.0% 100 kHz to 600 kHz. 
3.0% 600 kHz to 1 MHz. 

See YELLOW SECTION for Local Offices, Phones 
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Triangle Linearity 
Greater than: 
99% 0.005 Hz to 100 KHz. 
95% 100 kHz to 1 MHz. 
Square Wave Rise and Fall Time 
Less than 10 nsec, output 2. 
Less than 15 nsec, output 3. 
Less than 100 nsec, output 1. 
Total Aberrations 
Less than 5% (overshoot, preshoot, 
etc.) when properly terminated. 
Tilt 
Less than 0.5%. 
Time Symmetry (All Waveforms) 
99.5% 0.005 Hz to 100 kHz. 
99% 100 kHz to 1 MHz. 
ENVIRONMENTAL 
Temperature 
All specifications I isted, except stabi 1-
ity, are for 25°C ±5°C. 
For operation from O°C to 55°C, derate 
all specifications by a factor of 2. 
MECHANICAL 
Dimensions 
Model 1l0: 7341 in. w, 5% in. h, 7V2 
in. d. 
Model 110B: 73/4 in. w, 5% in. h, llV2 
in. d. 
Weight 
7 Ib net, 10 Ib shipping. 
Color 
Clear anodized aluminum. 
Controls 
On-off power switch, frequency range 
switch, frequency dial, function selector 
switch, amplitude attenuator. Rear dc 
zero adjustment, 1l0; charge rate ad
justment, 110B. All-silicon semiconduc
tors, modular plug-in construction. 
Power 
Model 110: 105 V to 125 V or 200 V to 
250 V, 50 Hz to 400 Hz. Less than 10 
watts. 
Model 110B; dc rechargeable ni-cad 
batteries provided with built-in charger. 
Fifteen hours of operation on batteries 
for every 16 hours of charge; simul
taneous operation and charge. 105 V to 
125 V or 200 V to 250 V, 50 Hz to 
400 Hz. Less than 15 W. 
ORDER INFORMATION 
Prices (F.O.B. San Diego) 
Model 110, $445 Model 110B, $545 
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Model 111 VCG 

The Model 111 VCG is a precision 
source of sine, square, triangle and 
ramp waveforms. It offers control 
of frequency by external voltage
either dc programming or wideband ac 
frequency modulation. The instanta
neous frequency of these waveforms 
is determined by the combination of 
the dial setting and the externally ap
plied voltage. The VCG input is in 
parallel with the frequency dial. Set 
the dial at mid-frequency and increase 
the frequency with positive voltage or 
decrease it with negative voltage. Set 
the dial at the lowest point and in
crease frequency with positive voltage. 
Set the dial at the highest point and 
decrease frequency with negative volt
age. Actually, the Model 111 VCG is a 
portable osci Ilator, square-wave gen
erator, FM modulator, frequency shift 
keyer and sweep generator-all in one 
economical package. 
VERSATILITY 
Waveforms 
Sine f\.; , square ~ , triangle "v , 
ramp J"L , and sync pulse. 
Dynamic Frequency 
0.0015 Hz to 1 MHz (10 min to 1 /Lsec). 
In 8 ranges X.3 range multiplier. 
Seven Simultaneous Outputs 
1. f\.; ,~ ,"v or J"L selectable with 

variable amplitude. Specs apply from 
10% to 100% of max amplitude 
setting. 
50-\1 output impedance. (600·\1 out
put impedance available by remov
ing one jumper wire, with corre
sponding decrease in output ampli-
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tUde.) 
30 V pop max (15 V J"L) into 600-\1 
load. 10 V pop max (5 V J"L) into 
50-\1 load. Short circuit output cur
rent ± 100 mAo 
Model 111 B: 5 V pop into open cir
cuit, 600-\1 output impedance. 

2. ~ 1 V Pop. 
3. ~ 5 V Pop. 
4. f\.; 5 V pop. 
5. "v 5 V pop. 
6. '-.f 0 V to -2.5 V ramp; 50% duty 

cycle. 
7. Sync pulse: At least -10 V into 

open circuit; less than 5 /Lsec dura
ation. 

Note: Outputs 2 thru 6 are 50·a output impedance. 
Output voltage stated is into open circuit 

VCG - Voltage-Controlled Generator 
Over 20: 1 frequency ratio (selectable in 
ranges of 3:1, allowing excellent range 
overlap). 4.75 V input for 20:1 fre
quency ratio (0.5 V per major dial divi
sion ±1%). Input impedance 10 k\1. 
HORIZONTAL PRECISION 
Dial Accuracy 
± 1 % of full scale to 100 kHz. 
±2% of full scale 100 kHz to 1 MHz. 
Electronic Frequency Vernier 
One turn for one minor dial division. 
Typical VCG Linearity 
±0.1 % frequency vs input voltage (fre
quency error 0.1% of total deviation
best straight-line method). 0.0015 Hz 
to 100 kHz generated frequency. From 
10% to 100% of max dial frequency. 
VCG Bandwidth 
100 kHz. 
Frequency Stability 
Short term: Drift less than ±0.05% of 
setting for 10 min. 
Long term: Drift less than ±0.25% of 
setti ng for 24 hr. 
Jitter 
±0.025% cycle-to-cycle stabi lity. 
VERTICAL PRECISION 
Frequency Response 
Amplitude change with frequency less 
than 0.1 db 0.0015 Hz to 100 kHz and 
0.5 db 100 kHz to 1 MHz. 
Peak·to·Peak Voltage Accuracy 
± 1 % for outputs 3 through 6. 
± 1 % for output 1 at 30 V out. 
± 10% for output 2. 

Amplitude Stability 
Short term: ±0.05% of max p.p values 
for 10 min. 
Long term: ±0.25% of max p.p values 
for 24 hr. 
Symmetry 
All waveforms, except ramp, are sym
metrical about ground within ± 1 % of 
max p.p ampl itude (zero adjust rear
panel control provided for output 1). 
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DC Offset Stability 
Short term: ±0.05% of max pop ampli
tude for 10 min. 
Long term: ±0.25% of max p.p ampli
tude for 24 hr. 
PURITY 
Sine Wave Distortion 
Less than: 
0.5% 0.0015 Hz to 10 kHz. 
1.0% 10 kHz to 100 kHz. 
2.0% 100 kHz to 600 kHz. 
3.0% 600 kHz to 1 MHz. 
Triangle and Ramp Linearity 
Greater than: 
99% 0.0015 Hz to 100 kHz. 
95% 100 kHz to 1 MHz. 
Ramp Fall Time 
Less than 250 nsec. 
Square Wave Rise and Fall Time 
Less than 10 nsec, output 2. 
Less than 15 nsec, output 3. 
Less than 100 nsec, output 1. 
Total Aberrations 
Less than 5% (overshoot, preshoot, 
etc.) when properly terminated. 
Tilt 
Less than 0.5%. 
Time Symmetry (All Waveforms) 
99.5% 0.0015 Hz to 100 kHz. 
99% 100 kHz to 1 MHz. 
ENVIRONMENTAL 
Temperature 
All specifications listed, except stabil
ity, are for 25°C ±5°C. 
MECHANICAL 
Dimensions 
Model 111: 73/4 in. w, 5% in. h, 
71f2 in. d. 
Model 111B: 7% in. w, 5% in. h, 
11112 in. d. 
Weight 
7 Ib, 10 Ib shipping. 
Controls 
Off-X.3-X1 power/dial multiplier switch, 
frequency range switch, frequency dial, 
frequency vernier, function selector 
switch, ampl itude attenuator. Rear dc 
zero adjustment, 111; charge rate ad· 
j ustment, 111 B. 
Power 
Model 111: 105 V to 125 V or 200 V to 
250 V, 50 Hz to 400 Hz. Less than 
10 W. 
Model 111B: dc rechargeable ni·cad 
batteries provided with built-in charger. 
Ten hours of operation on batteries for 
every 16 hours of charge; simultaneous 
operation and charge. 105 V to 125 V or 
200 V to 250 V, 50 Hz to 400 Hz. Less 
than 15 W. 
ORDER INFORMATION 
Prices (F.O.B. San Diego) 
Model 111, $545 Model 111B, $645 
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Model 112 
Triggered VCG 

The Model 112 Triggered VCG offers 
precision control of frequency hy ex
ternal voltage-either dc programmi ng 
or wideband ac frequency modula
tion. It also triggers from a manual 
front-panel control or from an external 
pulse or gate. One cycle is generated 
on command. If a gate signal is ap
plied, the generator wi II operate unti I 
the gate is removed. The trigger start
stop point is adjustable over 360°. 
Trigger level and polarity may be se
lected from front-panel control. The 
Model 112 generates sine, square, tri
angle and ramp waves simultaneously 
in fixed-phase relationships. The fre
quency of these waveforms is de
termined by the combination of the 
dial setting and the externally applied 
voltage. The VCG input is in parallel 
with the frequency dial. The Model 112 
Triggered VCG is a portable oscillator, 
square-wave generator, FM modulator, 
frequency shift keyer, sweep generator, 
and tone-burst generator. The Model 
112 is a versatile, general-purpose in
struments for laboratory and field use. 
VERSATILITY 
Waveforms 
Sine rv , square flJ ,triangle "v , 
ramp.../\. , and sync pulse. 
Dynamic Frequency 
0.0015 Hz to 1 MHz (10 min to 1 j.tsec). 
In 8 ranges X.3 range multiplier. 
Nine Simultaneous Outputs 
l.rv, J', flJ, J', "v, /".../\. 

or ""-4" selectable with variable ampli
tude. 
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30 V pop max (15 V.../l) into 600-0 
load .. 
10 V Pop max (5 V.../\.) into 50-0 
load. Short circuit output current 
±100 mAo 
Model 112B: 5 V pop into open cir
cuit, 600-0 output impedance. 

2. flJ 1 V pop. 
3. 1.J 5 V Pop. 
4. ~ 5 V pop. 
5. "v 5 V pop. 
6. -----.r 0 V to -2.5 V ramp; 50% duty 

cycle. 
7. J' , J' , /' , or.../\. selectable. 5 V 

Pop differential output 180° out-of
phase with outputs 2 through 6. 

8. rv 2.5 V Pop offset + 1.25 V. 
9. Sync pulse: At least -10 V into open 

circuit; less than 5 j.tsec duration. 
Note: Outputs 2 thru 7 are 50-!) output imped
ance. Output voltage stated is into open circuit. 

Trigger 
Input impedance is 10 ko. 
Trigger mode: Manual or external volt
age of ±0.5 V will generate one cycle. 
Gated mode: Discrete number of cycles 
may be generated by application of 
±0.5 V gate. 
Up to 100 V may be applied without 
damage to input circuitry. 
Trigger level and slope are adjustable 
by front-panel controls. (These controls 
are similar to trigger adjustments of an 
asci lIoscope.) 
The start-stop point of the generated 
waveform is adjustable through 360°. 
Haversine is available by adjusting trig
ger start control to the -90° position 
and using offset sine wave output 8. 
VCG-Voltage-Controlled Generator 
OVer 20:1 frequency ratio (selectable in 
ranges of 3: 1, allowing excellent range 
overlap). 4.75 V input for 20:1 fre
quency ratio (0.5 V per major dial divi
sion ±1%). Input impedance 10 kO. 
Stability* 
Short term: ±0.05% for 10 min. 
Long term: ±0.25% for 24 hr. 
*~;r~~~~rs apply to amplitude, frequency and 

HORIZONTAL PRECISION 
Dial Accuracy 
±1 % of full scale to 100 kHz. 
±2% of full scale to 1 MHz. 
Electronic Frequency Vernier 
One turn for one minor dial division. 
Typical VCG Linearity 
±0.1 % frequency vs input voltage (fre
quency error 0.1% of total deviation
best straight-line method). 0.0015 Hz 
to 100 kHz generated frequency. From 
10% to 100% of max dial frequency. 
VCG Bandwidth 
100 kHz. 
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Jitter 
±0.025% cycle-to-cycle stability. 
VERTICAL PRECISION 
Frequency Response 
Amplitude change with frequency less 
than 0.1 db 0.0015 Hz to 100 kHz and 
0.5 db 100 kHz to 1 MHz. 
Peak-to-Peak Voltage Accuracy 
± 1 % for outputs 3 through 7. 
± 1 % for output 1 at 30 V out. 
±10% for output 2. 
Symmetry 
All waveforms, except offset sine and 
ramp, are symmetrical about ground 
within ± 1 % of max pop amplitude 
(zero adjust rear-panel control provided 
for output 1). 
PURITY 
Sine Wave DistQrtion 
Less than: 
0.5% 0.0015 Hz to 10 kHz. 
1.0% 10 kHz to 100 kHz. 
2.0% 100 kHz to 600 kHz. 
3.0% 600 kHz to 1 MHz. 
Triangle and Ramp Linearity 
Greater than: 
99% 0_0015 Hz to 100 kHz. 
95% 100 kHz to 1 MHz. 
Ramp Fall Time 
Less than 250 nsec. 
Square Wave Rise and Fall Time 
Less than 10 nsec, output 2. 
Less than 15 nsec, output 3. 
Less than 100 nsec, output 1. 
Total Aberra'tions 
Less than 5% (overshoot, preshoot, etc.) 
when properly terminated. 
Tilt 
Less than 0.5%. 
Time Symmetry (All Waveforms) 
99.5% 0.0015 Hz to 100 kHz. 
99% 100 kHz to 1 MHz. 
ENVIRONMENTAL 
Temperature 
All specifications I isted, except stabi 1-
ity, are for 25°C ±5°C. 
MECHANICAL 
Dimensions 
73A in. w, 5114 in. h, 11V2 in. d. 
Weight 
10 Ib, 15 Ib shipping. 
Power 
Model 112: 105 V to 125 V or 200 V to 
250 V, 50 Hz to 400 Hz. Less than 
10 W. Ni-cad battery unit available. 
ORDER INFORMATION 
Prices (F.O.B. San Diego) 
Model 112, $695 Model 1128, $795 
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Model 113 
Digital VCG 

The Model 113 Digital VCG is a pre
cision source of sine, square, triangle 
and ramp waveforms. It offers pushbut
ton control of frequency, function and 
amplitude, plus voltage control of fre
quency by external input - either dc 
programming or wideband ac fre
quency modulation. 

The amplitude is controlled by a pre
cision 50-0 attenuator that offers 10 db 
steps from 0.1 volt to 10 volts peak
to-peak. Both frequency and amplitude 
also may be controlled by vernier con
trols that allow overlap between the 
digitally selected values. Resolutions of 
the frequency vernier allows 4-digit 
control. Frequency push buttons may be 
switched over to a I-turn control for 
frequency search. 

A special pushbutton position is pro
vided to give 30 volt peak-to-peak out
put with a vernier control. All wave
forms are available by selection on the 
front panel output. Fixed amplitude 
outputs of each wavefofm also are 
available on the rear panel. 

The Model 113 Digital VCG is a port
able source of stimuli for laboratory 
or field use allowing ease of selection, 
accuracy and repeatability. 

VERSATILITY 
Waveforms 
Sine'\; , square rt , triangle", , 
and ramp.A. 
Dynamic Frequency 
0.001 Hz to 1 MHz (15 min. to 1 p.sec.) 
Ranges 
X.001 = 0.001 Hz to 0.01 Hz 
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X.01 = 0.01 Hz to 0.1 Hz 
XO.1 = 0.1 Hz to 1 Hz 
X1.0 = 1 Hz to 10 Hz 
X10 = 10 Hz to 100 Hz 
X100 = 100 Hz to 1 kHz 
X1K = 1 kHz to 10 kHz 
X10K = 10 kHz to 100 kHz 
X100K = 100 kHz to 1 MHz 
Five Simultaneous Outputs 
1.,\;,1"1, '" ,or.A,30Vp-p 

max into 600-0 load (15 V.A). 
precision attenuator providing., 0.1, 
0.3, 1, 3 and 10 V p-p into 50-0 load 
with continuous vernier. Short cir
cuit output current ± 100 mAo 

2. 1"1 5 V p-p. 
3. '\; 5 V p-p. 
4. '" 5 V p-p. 
5. ""'-f 0 V to -2.5 V ramp; 50% duty 

cycle. 
Note: Outputs 2 through 5 are 500·!l output 1m· 
pedance. Output voltage stated is into open circuit. 

VCG - Voltage-Controlled Generator 
0.5 V input for frequency change of first 
significant digit (±1%). Up to 100:1 
frequency ratio. I nput impedance 10 
ko. 
HORIZONTAL PRECISION 
Frequency Accuracy 
1 % of selected frequency, 0.001 Hz to 
100 kHz. 
2% of selected frequency, 100 kHz to 
1 MHz. 
Typical VCG Linearity 
±0.1 % frequency vs. input voltage (fre
quency error 0.1% of total deviation
best straight-line method) 0.001 Hz to 
100 kHz generated frequency. 
VCG Bandwidth 
100 kHz. 
Frequency Stability 
Short term: Drift less than ±0.05% of 
setting for 10 min. 
Long term: Drift less than ±0.25% of 
setti ng for 24 hrs. 
No critical cornponents requiring inter
nal oven. 
Jitter 
±0.025% cycle-to-cycle stability. 
VERTICAL· PRECISION 
Frequency Response 
Amplitude change with frequency less 
than 0.1 db, 0.001 Hz to 100 kHz and 
0.5 db, 100 kHz to 1 MHz. 
Peak-to-Peak Voltage Accuracy 
± 1 % of selected output. 0.1 V to 10 V 
p-p into precision 50-0 load. 
±1% for outputs 2 through 5. 

Amplitude Stability 
Short term: ±0.05% of max p-p values 
for 10 min. 
Long term: ±0.25% of max p-p values 
for 24 hrs. 
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Symmetry 
All waveforms, except ramp, are sym
metrical about ground within ±1 % of 
max p-p amplitude (zero adjust rear
panel control provided for output 1). 
DC Offset Control 
Front panel vernier may be switched in 
for up to±5 V dc offset on output 1; dc 
offset plus ac signal limited to ± 15 V 
peak. 
DC Offset Sta b i1ity 
Short term: ±0.05% of max p-p ampli
tude for 10 min. 
Long term: ±0.25% of max p-p ampli
tude for 24 hrs. 
PURITY 
Sine Wave Distortion 
Less than: 
0.5% 0.001 Hz to 10 kHz. 
1.0% 10 kHz to 100'kHz. 
2.0% 100 kHz to 600 kHz. 
3.0% 600 kHz to 1 MHz. 
Triangle and Ramp Linearity 
Greater than: 
99% 0.001 Hz to 100 kHz. 
95% 100 kHz to 1 MHz. 
Ramp Fall Time 
Less than 250 nsec. 
Square Wave Rise and Fall Time 
Less than 10 nsec, output 2. 
Less than 100 nsec, output 1. 
Total Aberrations 
Less than 5% (overshoot, preshoot, etc.) 
when properly terminated. 
Tilt 
Less than 0.5%. 
Time Symmetry (All Waveforms) 
99.5% 0.001 Hz to 100 kHz. 
99% 100 kHz to 1 MHz. 
ENVIRONMENTAL 
Temperature 
All specifications listed, except stabi 1-
ity, are for 25°C ±5°C. For operation 
from O°C to 55°C, derate all specifica
tions by a factor of 2. 
MECHANICAL 
Dimensions 
7% in. w, 514 in. h, 11112 in. d. 
Weight 
7 Ib, 10 Ib shipping. 
Color 
Clear anodized aluminum. 
Power 
105 V to 125 V or 200 V to 250 V, 50 
Hz to 400 Hz. Less than 10 W 
ORDER INFORMATION 
Price (F.O.B. San Diego) 
Model 113, $595 
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Model 114 Sweep
Trigger VCG 

The Model 114 is two independent gen
erators in a single compact unit. The 
first generator is a precision source of 
sine, square and triangle waveforms. 
The second is a ramp generator for 
sweeping the frequency of the first. 
80th generators may be operated con
tinuously or triggered with independent 
frequency control. In the triggered 
mode, the start-stop point may be con
tinuously varied. through 360°. Also, 
sine2 pulses are available from the off
set sine output in the triggered mode. 
A unique feature of the Model 114 is 
the sweep-and-hold mode which allows 
static setti ng of both start and stop 
frequency. In addition to internal sweep 
control, terminals are provided for ex
ternal voltage control of frequency 
(VCG) - either dc programming or wide
band ac frequency modulation. The 
Model 114 Sweep-Trigger VCG is a port
able oscillator, square-wave generator, 
FM modulator, frequency shift keyer, 
sweep generator and tone-burst gen
erator. The Model 114 is a versatile, 
general-purpose instrument for both 
laboratory and field use. 
VERSATILITY 
Waveforms 
Sine '\; , square 'L', triangle IV 
offset sine ~ , and sync pulse. 
Dynamic Frequency 
0.0015 Hz to 1 MHz (10 min to 1 
,usec). 
Nine Simultaneous Outputs 
1.rv,J', 'L, J1,IV,V' ,~, 

or r selectable with variable am
plitude. Specs apply from 10% to 
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100% of max amplitude setting. 
50-0 output impedanc:e. 
30 V p-p max (15 V '\.i,,)into 600-0 
load. 10 V p-p max (5 V '\.i,,) into 
50-0 load. Short circuit output cur
rent ±100 mAo 
Model 114B: 5 V p-p into open cir
cuit, 600-0 output impedance. 

2. 'L 1 V p-p. 
3. 'L 5 V p-p. 
4. ~ 5 V p-p. 
5. "v 5 V p-p. 
6. ,-,," 2.5.V p-p offset -1.25 V. 
7. rv, 'L , IV , or ~ selectable. 

5 V p-p differential output 1800 out
of-phase with outputs 2 through 6. 

8. Sweep monitor (output of sweep gen
erator), 2.5 V nominal. 

9. Sync pulse: At least -10 V into open 
circuit; less than 5 ,usec duration. 

Note: Outputs 2 thru 7 are 50·n output impedance. 
Output voltage stated is into open circuit. 

OPERATIONAL MODES 
Continuous Mode-Operates as a stand
ard VCG. Frequency determined by dial! 
range settings parallel with VCG input. 
Trigger Mode-One complete cycle is 
generated by activating the manual trig
ger or applying a pulse or gate to the 
trigger input. 
Sweep and Hold Mode-Generator runs 
at the selected frequency until trig
gered by the manual trigger or external 
pulse. When thus activated, the unit 
sweeps to a new frequency determined 
by the sweep-width control and holds 
this frequency until manually reset. 
Continuous with Sweep Mode-Main 
generator continuously swept from fre
quency selected by main dial to upper 
frequency selected by width control. 
Trigger with Sweep Mode-No output is 
generated until manual trigger is acti
vated or trigger input is applied. The 
unit starts at the frequency selected by 
the dial and range settings and sweeps 
to a frequency controlled by the sweep
width control. The generator stops os
cillating at this point and will not re
start until triggered again. Tone-burst 
operation maybe obtained in this mode 
by setting the sweep-width control to 
zero; the number of cycles generated 
for each trigger applied is determined 
by sweep-rate controls. 
Trigger Controls 
Input impedance is 10 ko. Input volt
age is ±0.5 V to ± 100 V. Trigger level 
and slope are adjustable by front-panel 
controls. Start-stop point of the wave
form is adjustable through 360°. 
Sweep Controls 
Sweep width is adjustable from 0 to 
100:1. 
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VCG ~ Volt<jge-Controlled .Generator 
Over 20:1 frequency ratio (selectable in 
ranges of 3:1, allowing excellent range 
overlap). 4.75 V input for 20:1 fre
quency ratio (0_5 V per major dial divi
sion ± 1 %). Input impedance to ko_ 
STAB I L1TY* 
Short term: ±0.05% for 10 min. 
Long term: ±0.25% for 24 hr. 
'Pe'rcentages apply to amplitude, frequency and 
dc offset. 

HORIZONTAL PRECISION 
Dial Accuracy 
±1% of full scale to 100 kHz. 
±2% of full scale 100 kHz to 1 MHz. 
Typical VCG Linearity 
±0.1 % frequency vs input voltage (fre
quency error 0.1 % of total deviation
best straight-line method)_ 0.0015 Hz 
to 100 kHz generated. frequency. From 
10% to 100% of max dial frequency. 
VCG Bandwidth-100 kHz. 
Jitter 
±0.025% cycle-to-cycle stabi lity. 
VERTICAL PRECISION 
Frequency Response 
Amplitude change with frequency less 
than 0.1 db 0.0015 Hz to 100 kHz and 
0.5 db 100 kHz to 1MHz. 
PURITY 
Sine Wave Distortion 
Less than: 
0.5% 0.0015 Hz to 10 kHz. 
1.0% 10 kHz to 100 kHz. 
2.0% 100kHz to 600 kHz. 
3_0% 600 kHz to 1 MHz. 
Triangle Linearity 
Greater than: 
99% 0.0015 Hz to 100 kHz. 
95% 100 kHz to 1 MHz. 
Square Wave Rise and Fall Time 
Less than 10 nsec, output 2. 
Less than 15 nsec, output 3. 
Less than 100 nsec, output 1. 
Total Aberrations 
Less than 5% (overshoot, preshoot, etc.) 
when properly terminated_ 
MECHANICAL 
Dimensions 
7~ in. w, 5V4 in. h, 11V2 in. d. 
Weight 
10 Ib, 15 Ib shipping. 
Power 
Model 114: 105 V to 125 V or 200 V to 
250 V, 50 Hz to 400 Hz. Less than 
10 W. Ni-cad battery unit available. 
ORDER INFORMATION 
Prices (F.O.B. San Diego) 
Model 114, $795 Model 1148, $895 
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Models 115 & 116 
Trigger - Phase Lock VCGs 

The Models 115 and 116 generators 
produce sine, square, triangle and 
ramp waveforms with trigger and phase
lock capabilities. In addition, the 116 
provides tone burst operation giving 
discrete bursts of signal from 2 to 256 
cycles in binary increments. The VCG 
feature offers precision control of fre
quency by external voltage, either dc 
programming or wide band ac fre
quency modulation. Trigger capability 
allows triggered or gated operation from 
an external pulse or gate and single 
cycle operation (or tone burst, Model 
116) by manual push button. Phase
lock operation converts the generator to 
a slave unit where the frequency is 
locked to an external frequency input, 
such as a crystal or master system 
clock; the relative phase of the two 
sources is controllable over 360°. The 
combination of features in these com
pact portable instruments makes either 
one virtually indispensable for field or 
laboratory tests and design operations. 
VERSATILITY 
Waveforms 
Sine A..v , square 1"1 , triangle "v 
ramp.../1 , and sync pulse. 
Dynamic Frequency 
0.0015 Hz to 1 MHz (10 min to 1 p.sec). 
Nine Simultaneous Outputs 
1.A..v ,,j',f"l.J,jl,"v,.j' ,.../1 

or ""'l selectable with variable am
plitudes. Specs apply from 10% to 
100% of max amplitude setting. 
50-0 output impedance. 
30 V p-p max (15 V.../1) into 600-0 
load. 10 V p-p max (5 V /"1..) into 
50-0 load. 
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Models 115B and 116B: 5 V p-p into 
open circuit, 600-0 output impedance. 
2. f"l.J 1 V p-p. 
3. f"l.J 5 V p-p. 
4. "v 5 V p-p. 
5. "v 5 V p-p. 
6. v- 0 V to -2.5 V ramp; 50% duty 

cycle. 
7. fv , f"l.J , "v , or .../1 selectable. 

5 V p-p differential output 180° out
of-phase with outputs 2 through 6. 

8. ~ 2.5 V p-p offset + 1.25 V. 
9. Sync pulse: At least -10 V into open 

circuit; less than 5 p.Sec duration. 
Note: Outputs 2 thru 7 are 50-0 output impedance. 
Output voltage stated is into open circuit. 
VCG-Voltage-Controlled Generator 
Over 20:1 frequency ratio (selectable in 
ranges of 3: 1, allowing excellent range 
overlap). 4.75 V input for 20:1 fre
quency ratio (0.5 V per major dial divi
sion ±1%). Input impedance 10 ko. 
Trigger 
Input impedance is 10 kO. 
Trigger mode: Manual or external volt
age of ±0.5 V will generate one cycle. 
Gated mode: Discrete number of cycles 
may be generated by application of 
+0.5 V gate. 
Up to 100 V may be applied without 
damage to input circuitry. 
Trigger level and slope are adjustable 
by front-panel controls. 
The start-stop poi nt of the generated 
waveform is adjustable through 360°. 
Haversine is available by adjusting trig
ger start control to the -90° position 
and using the offset sine-wave output 8. 
Phase Lock 
Frequency range is 10 Hz to 1 MHz. 
Input impedance is 10 kO. 
Input amplitude requirements are mini
mum 800 mV p-p to lock and 5 V p-p 
sine wave for specified accuracy. 
An input of 100 V will not damage cir
cuitry. Unit will frequency lock to any 
input within 10 to 1 of dial frequency 
and will be phase locked to the funda
mental of the dial frequency within 
specified accuracy. Phase accuracy is 
±100 from 10 Hz to 10 kHz. 
Indicator "phase uncalibrated" light 
illuminates when selected phase rela
tionship is exceeded. Unit will maintain 
frequency lock even when light is on. 
Tone Burst (Model 116 only) 
Tone burst may be generated automat
ically on command in the trigger mode. 
Selectable from a front-panel control, 
the unit will generate 1, 2, 4, 8, 16, 32, 
64, 128 and 256 discrete cycles. The 
unit may be gated from an external 
voltage and a discrete number of cycles 
may be generated by selection of the 
proper gate length (see Trigger). 
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STABILITY* 
Short term: ±0.05% for 10 min. 
Long term: ±0.25% for 24 hr. 
'Percentages apply to amplitude, frequency a.nd 
de offset_ 

HORIZONTAL PRECISION 
Dial Accuracy 
± 1 % of full scale to 100 kHz. 
±2% of full scale 100 kHz to 1 MHz. 
Typical VCG Linearity 
±0.1 % frequency vs input voltage (fre
quency error 0.1% of total deviation
best straight-line method). 0.0015 Hz 
to 100 kHz generated frequency. From 
10% to 100% of max dial frequency. 
VCG Bandwidth 
100 kHz. 
Jitter 
±0.025% cycle-to-cycle stabi lity. 
VERTICAL PRECISION 
Frequency Response 
Amplitude change with frequency less 
than 0.1 db 0.0015 Hz to 100 kHz and 
0.5 db 100 kHz to 1 MHz. 
PURITY 
Sine Wave Distortion 
Less than: 
0.5% 0.0015 Hz to 10 kHz. 
1.0% 10 kHz to 100 kHz. 
2.0% 100 kHz to 600 kHz_ 
3.0% 600 kHz to 1 MHz. 
Induced distortion due to phase lock operation: 
1 % 10 Hz to 100 kHz and 2% 100 kHz to 1 MHz. 
Triangle and Ramp Linearity 
Greater than: 
99% 0.0015 Hz to 100 kHz. 
95% 100 kHz to 1 MHz. 
Ramp Fall Time 
Less than 250 nsec. 
Square Wave Rise and Fall Time 
Less than 10 nsec, output 2. 
Less than 15 nsec, output 3. 
Less than 100 nsec, output 1. 
Total Aberrations 
Less than 5% (overshoot, preshoot, etc.) 
when properly terminated. 
ENVIRONMENTAL 
Temperature 
All specifications listed, except stabil
ity, are for 25°C ±5°C. 
For operation from DoC to 55°C, derate 
all specifications by a factor of 2. 
MECHANICAL 
Dimensions 
73/4 in. w, 514 in. h, 11¥2 in. d. 
Weight 
10 Ib, 15 Ib shipping. 
Power 
Models 115/116: 105 V to 125 V or 
200 V to 250 V, 50 Hz to 400 Hz. Less 
than 10 W. Ni-cad unit available. 

ORDER INFORMATION 
Prices (F.O.B. San Diego) 
Model 115, $745 Model 116, $845 
Model 115B, $845 Model 116B, $9,45 
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Model 130 
Function Generator 

The Wavetek Model l30 Function Gen
erator is a low-cost, high-purity source 
of sine, square, and triangle waveforms. 
It provides selectable and variable out
puts over a dynamic frequency range 
0.2 Hz to 2 MHz. Rugged construction, 
compact size and precision operating 
characteristics make the Model 130 a 
portable laboratory of test signals in 
one economical package. It is ideal for 
ultrasonic audio and video applications 
- from trouble-shooting to exotic IC 
design. 
VERSATILITY 
Waveforms 
Sine rv , square '1, , triangle "v , and 
sync pulse. 
Dynamic Frequency 
0.2 Hz to 2 MHz. 
Ranges 
X10 = 0.2 Hz to 20 Hz. 
X100 = 2 Hz to 200 kHz. 
X1K = 20 Hz to 2 kHz. 
X10K = 200 Hz to 20 kHz. 
X100K = 2 kHz to 200 kHz. 
X1M = 20 kHz to 2 MHz. 

Outputs 
Sine rv , square '1, , and triangle "v 
Selectable and variable over 40 db 
with vernier control. 
50-n output impedance (600-fl available 
by removing one jumper wire). Greater 
than: 20 V Pop into open circuit; greater 
than: 10 V Pop into 50-fl load. 
Sync Pulse: Approximately 10 V pop 
square wave, 10 kfl output impedance. 
STABILITY 
Short term: ±0.05% for 10 min. 
Long term: ±0.25% for 24 ·1r. 
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Percentages apply to amplitude, fre
quency and dc offset. 
HORIZONTAL PRECISION 
Dial Accuracy 
±2% of full scale, 2 Hz to 2 MHz. 
VERTICAL PRECISION 
Frequency Response 
Amplitude change with frequency less 
than 0.5 db, 0.2 Hz to 200 kHz and 
0.1 db, 200 kHz to 2 MHz. 
PURITY 
Sine Wave Distortion 
Less than: 1.0%, 0.2 Hz to 200 kHz. 
Less than: 5.0%, 200 kHz to 2 MHz. 
Square Wave Rise and Fa" Time 
Less than 100 nsec. 
ENVIRONMENTAL 
Temperature 
All specifications listed, except stabil
ity, are for 25°C ±5°C. 
For operation from O°C to 55°C, derate 
all specifications by a factor of 2. 
MECHANICAL 
Dimensions 
8 in. w, 51A in. h, 101/2 in. d. 
Weight 
10 Ib net, 15 Ib shipping. 
Power 
105 V to 125 V or 200 V to 250 V, 50 
Hz to 400 Hz. Less than 10 watts. 
ORDER INFORMATION 
Price: (F.O.B. San Diego) 
Model 130, $295. 
Note: Specifications apply from 0.2 to 2 on the 
frequency dial. Price and specifications subject to 
change. 
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Model 131 VCG 

The Model 131 VCG is a precision 
source of sine, square and triangle 
waveforms. It offers control of fre
quency by external voltage - either dc 
programming or wideband ac frequency 
modulation. The instantaneous fre
quency of these waveforms is deter
mined by the combination of the dial 
setting and the externally applied volt
age. The VCG input is in parallel with 
the frequency dial. Set the dial at mid
frequency and increase the frequency 
with positive voltage or decrease it 
with negative voltage. Set the dial at 
the lowest point and increase fre
quency with positive voltage. Set the 
dial at the highest point and decrease 
frequency with negative voltage. Actu
ally, the Model l31 VCG is a portable 
asci lIator, square-wave generator, FM 
modulator, frequency shift keyer and 
sweep generator - all in one economi
cal package. 

VERSATILITY 
Waveforms 
Sine rv , square '1, , triangle "v , and 
sync pulse. 
Dynamic Frequency 
0.2 Hz to 2 MHz 
Ranges 
XlO = 0.2 to 20 Hz. 
X100 = 2 Hz to 200 kHz. 
X1K = 20 Hz to 2 kHz. 
X10K = 200 Hz to 20 kHz. 
X100K = 2 kHz to 200 kHz. 
X1M ' = 20 kHz to 2 MHz. 
Outputs 
Sine rv , square '1, and triangle "v 
Selectable and variable over 40 db with 
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vernier control. 
50-rl output impedance (600-rl available 
by removing one jumper wire). Greater 
than: 20 V POp into open circuit. Greater 
than: 10 V Pop into 50-rl load. 
Sync Pulse: Approximately 10 V pop 
square wave, 10 krl output impedance. 
VCG-Voltage Controlled Generator 
Approximately 5 V input for 100:1 fre
quency ratio. 
STABILITY 
Short term: ±0.05% for 10 min. 
Long term: ±0.25% for 24 hr. 
Percentages apply to amplitude, fre
quency and dc offset. 
HORIZONTAL PRECISION 
Dial Accuracy 
±2% of full scale, 2 Hz to 2 MHz. 
VERTICAL PRECISION 
Frequency Response 
Ampl itude change with frequency less 
than 0.5 db 0.2 Hz to 200 kHz and 
1 db. 200 kHz to 2 MHz. 
PURITY 
Sine Wave Distortion 
Less than: 1.0% 0.2 Hz to 200 kHz. 
Less than: 5.0%, 200 kHz to 2 MHz. 
Square Wave Rise and Fall Time 
Less than 100 nsec. 
ENVIRONMENTAL 
Temperature 
All specifications listed, except stabil
ity, are for 25°C ±5°C. 
For operation from O°C to 55°C, derate 
all specifications by a factor of 2. 
MECHANICAL 
Dimensions 
8 in w, 5% in h, 10V2 in d. 
Weight 
10 Ib net, 15 Ib shipping. 
Power 
105 V to 125 V or 200 V to 250 V, 50 
Hz to 400 Hz. Less than 10 watts. 
ORDER INFORMATION 
Price: (F.O.B. San Diego) 
Model 131, $345. 
Note: Specifications apply from 0.5 to 10 on the 
frequency dial. Price and specifications subject to 
change. 
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Model 134 
Sweep Generator WAVETEK 

The Model 134 is two independent gen
erators in a single compact unit. The 
first generator is a precision source 
of sine, square and triangle waveforms. 
The second is a ramp generator for 
sweepi ng the frequency of the first. 
Both generators may be operated con
tinuously or triggered with independent 
frequency control. 

In addition to internal sweep con
trol, terminals are provided for ex
ternal voltage control of frequency 
(VCG) - either dc programming or 
wideband ac frequency modulation. The 
Model 134 Sweep/Trigger VCG is a 

'portable oscillator, square wave gen
erator, FM modulator, frequency shift 
keyer, sweep and tone-burst generator. 
Outputs 
Sine f'v ,square f"l, , and triangle "v , 
selectable and variable over 40 db 
with vernier control. 50-rl output im
pedance (600-rl available by removing 
one jumper wire). Greater than 20 V pop 
into open circuit; greater than 10 V Pop 
into 50-rl load; sweep output may also 
be selected and attenuated offering < 
10 V peak sawtooth into open circuit 
and < 5 V peak into 50-0. 
Sync Pulse: Approximately 10 V pop 
square wave, 10 kO output impedance. 

VERSATILITY 
Waveforms 
Sine f'v , square f"l, • triangle "v, and 
sync pulse. 
Dynamic Frequency 
0.2 Hz to 2 MHz. 
OPERATIONAL MODES 
Continuous-Operates as a standard 
VCG. Frequency determined by dial/ 
vernier/range settings in parallel with 
VCG input. 
Trigger-One complete cycle is gen
erated by applying a pulse to the trig
ger input. 
Gated-Same as trigger except that 
cycles continue for the duration of in
put trigger. 
Continuous Sweep-The main generator 
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is frequency modulated by the sweep 
generator. When swept, the main gen
erator frequency rises from the fre
quency set by the dial and range set
tings to a frequency selected by the 
sweep-width controls. Sweep rate is set 
by panel controls. 
Triggered Sweep-Same as continuous 
sweep mode except one complete 
sweep cycle is generated for each input 
trigger pulse. Main generator continues 
to oscillate between sweep cycles. 
Tone-Burst-Main generator is gated by 
the sweep output (internally connected). 
The tone-burst rate and length can be 
independently controlled. 
Trigger Input 
+ 1 V 10 kO input impedance. 
Sweep Time 
lO,.sec to 100 sec. 
Sweep Width 
Up to 1000:1 with calibrated control. 
VCG - Voltage-Controlled Generator 
Approximately 5 V input for 100:1 fre
quency ratio. 
STABILITY 
Short term: ±0.05% for 10 min. 
Long term: ±0.25% for 24 hr. 
Percentages apply to ampl itude, fre
quency and dc offset.. 
HORIZONTAL PRECISION 
Dial Accuracy 
±2% of full scale, 2 Hz to 2 MHz. 
VERTICAL PRECISION 
Frequency Response 
Ampl itude change with frequency less 
than 0.5 db, 0.2 Hz to 200 kHz and 
1 db, 200 kHz to 2 MHz. 
PURITY 
Sine Wave Distortion 
Less than: 1%, 2 Hz to 200 kHz. 
Less than: 5.0%, 200 kHz to 2 MHz. 
Square Wave Rise and Fall Time 
Less than 100 nsec. 
ENVIRONMENTAL 
Temperature 
All specifications listed, except stabil
ity, are for 25°C ±5°C. 
For operation from O°C to 55°C, derate 
all specifications by a factor of 2. 
MECHANICAL 
Dimensions 
8 in w, 5V4 in h, 10112 in d. 
Weight 
10 Ib net, 15 Ib shipping. 
Power 
105 V to 125 V or 200 V to 250 V, 50 
Hz to 400 Hz. Less than 10 watts. 
ORDER INFORMATION 
Price: (F.O.B. San Diego) 
Model 134, $495. 
Note: Specifications apply from 0.5 to 10 on the 
frequency dial. Price and specifications subject to 
change. 
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Model 141 VCG 

The Model 141 Voltage Controlled Gen
erator (VCG) is a precision source of 
sine, square, and triangle waveforms 
generated from 0.5 Hz to 5 MHz. The 
instrument incorporates VCG circuitry 
which allows external frequency control 
over a 1,000:1 range. External control 
can be either dc programming or wide
band ac frequency modulation. 

A precision attenuator accurately 
controls the waveform output level. 
This attenuator is calibrated in lO-db 
steps from 10 volts peak-to-peak. Com
plementing the decade attenuation 
control is an overlapping vernier con
trol that permits continuous amplitude 
adjustment. 

A synchronizing input is also provided 
for locking the generator to an external 
frequency source. When used in this 
mode, the generator locks to any ex
ternal signal of at least 5 volts peak-to
peak amplitude that is within 1% of the 
generator frequency. This permits the 
generator to produce highly accurate 
square and triangle waveforms when 
locked to a precision sine wave source. 
The all-solid-state Model 141 is con
tained in a rugged portable package. 
The precision waveforms, wide fre
quency range, and functional versatility 
combine to make it ideally suited as a 
general-purpose signal generator, an 
FM modulator, or a sweep generator. 
VERSATILITY 
Waveforms 
Sine rv , square f"1 , triangle "v , and 
sync output. 
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Dynamic Frequency 
0.5 Hz to 5 MHz (2 sec. to 200 nsec.). 
Ranges 
X10 = 0.5 Hz to 50 Hz 
X 100 =.5 Hz to 500 Hz 
XIK = 50 Hz to 5 kHz 
X10K = 500 Hz to 50 kHz 
XlOOK = 5 kHz to 500 kHz 
XIM = 500 kHz to 5 MHz 
Main Output 
Sine rv, square f1.J ,triangle "v , tri
angle selectable. Maximum amplitude 
approximately 20 V POp into an open 
circuit with calibrated 10 V, Pop into a 
50-n load. Precision output attenuator 
in 10-db steps to -40 db with a 10-db 
vernier giving over-all attenuator cap
ability greater than 50 db. Output im
pedance is 50-0. Short circuit output 
current is ±100 mAo 
Sync Output 
Positive- and negative-going pulses co
incident with the positive and nega
tive transitions of the square wave. 
Amplitude and DC Offset Stability 
Short term (10 min): Drift less than 
±0.05% of setting. 
Long term (24 hr): Drift less than 
±0.2S% of setting. 
HORIZONTAL PRECISION 
Frequency Accuracy (Dial Accuracy) 
±1% of full scale to 500 kHz. 
±3% of full scale to 5 MHz. 
Jitter 
±0.025% cycle-to-cycle stability to 1 
MHz. 
Vernier 
Electronic frequency vernier provided 
for precision frequency adjustment. 
Sync Input 
The instrument may be synchronized 
to an external signal of at least S V Pop. 
Model 141 frequency must be within 
1 % of input frequency for lock to 
occur. A slight change in triangle and 
sine amplitude occurs when locked. 
Induced sine distortion is less than 1%. 
Time Symmetry (All Waveforms) 
99.5% to 500 kHz; 99% to 5 MHz. 
VOLTAGE-CONTROLLED GENERATOR 

VCG Control 
Up to 1,000:1 frequency change with 
external voltage input. Frequency is 
limited to maximum of selected range. 
Required external signal for full volt
age control is 2.S V with an input im
pedance of 50 O. 
VCG Input Frequency 
DC to 1 MHz. VCG response less than 
3 db down at 100 kHz. 
VCG Linearity 
±0.1 %, output frequency vs input 
voltage-best straight-line method, from 
0.5 to 5 times frequency range setting. 

See YELLOW SECTION for Local Offices, Phones 

WAVETEK 
9045 Balboa Ave., San Diego, Calif. 92123; Tel. 279-2200 
P.O. Box 651, San Diego, Calif. 92112; TWX 910·335·2007 

VERTICAL PRECISION 
Peak-to-Peak Voltage Accuracy 
± 1 %, reference 5 kHz at 0 and -10 
db settings. 
±3%, reference 5 kHz at -20, -30, 
and -40 db settings. 
Frequency Response 
Sine and square output: Amplitude 
change with frequency less than 0.1 db 
to 500 kHz, and 0.5 db to 5 MHz. 
Triangle Output: Amplitude change 
with frequency less than 0.1 db to 
SOO kHz and 1.0 db to S MHz. 
Amplitude Symmetry 
All waveforms are symmetrical about 
ground within ± 1 % of max Pop ampli
tude. 
WAVEFORM PURITY 
Sine Wave Distortion 
Less than: 
0.5% to 5 kHz. 
1.0% to 50 kHz. 
2.0% to 500 kHz. 
500 kHz to S MHz, all harmonics at 
least 30 db down. 
Triangle Linearity 
Greater than 99% to 100 kHz. 
Square Wave Rise and Fall Time 
Less than 30 nsec. 
Total Aberrations 
Less than 5%. 
ENVIRONMENTAL 
Temperature 
All specifications listed except for 
stability are for 25°C ±soC. For opera
tion from O°C to 55°C derate all spe
cifications by a factor of 2. 
MECHANICAL 
Dimensions 
73,4 in.w, 5% in.h,IPI2 in.d. 
Weight 
7 Ib, 10 Ib shipping. 
Power 
lOS V to 125 V or 200 V to 250 Vi 50 
to 400 Hz. Less than 10 W. 
Controls 
Power on/ off switch, frequency range 
switch, frequency dial, frequency ver
nier, function selector switch, ampli
'tude selection switch, amplitude ver
nier. Rear panel: dc zero adjust and 
extern a I dc offset input. 
ORDER INFORMATION 
Price (F.O.B. San Diego) 
Model 141, $645 
Note: Specifications apply from 0.5 to 5 on the 
frequency dial after 3D-min warmup. 
Audio Range Sweep Option 
Specifications similar to the Model 141 
except that the frequency dial range 
is from 0.2 to 2. This allows the en
tire audio band of 20 Hz to 20 kHz 
to be swept without range switching. 
Price (F.O.B. San Diego) 
Model 141-A, $645 
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Models 150 & 155 
Programmable VCGs 

The Series 150 Programmable Voltage
Controlled Generators are precision 
sources of sine, square and triangle 
waveforms that are designed for auto
matic system application. The Model 
155 has local and remote digital con
trol (Model 150 remote only) of fre
quency, function and amplitude. Addi
tionally, both generators may be con
trolled by analog voltage in the follow
ing manner: the frequency may be 
programmed or modulated by an ac or 
dc signal. Generator output may be ini
tiated by means of a trigger which will 
generate one complete cycle, and/or 
a gate input which will provide a signal 
burst of an integral number of cycles 
for the duration of the applied gate. 
In the Model 155, programming is ac
complished using front-panel switches. 
The frequency range consists of 8 
decade ranges with 3 decimal digits of 
resolution covering the dynamic range 
of 0.01 Hz to 1 MHz. The signal ampli
tude consists of 3 decade ranges with 
3 decimal digits of resolution covering 
the dynamic range of 0.01 volt to 10 
volts peak-to-peak. Output range scal
ing is accomplished using an attenua
tor with 50-0 output impedance on all 
ranges. All specifications require that 
the output be terminated by a 50-0 
load. The functions and modes are se
lected by a multiple deck switch. All 
these controls may be activated re
motely by contact closures through a 
50-pin connector on the rear panel of 
both models. The 3-pin digit control of 
frequency and amplitude is 8421 BCD 
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coded with only 12 lines required for 
each. The ranges and functions are con
trolled by 1 line per function. Stan
dard interface options are available so 
that any logic input may be converted 
in the instrument to provide proper in
formation control. The Series 150 Pro
grammable VCGs may be driven by 
computers, punched cards, or tape and 
servo switch devices. They are useful 
in automatic test systems, automatic 
control tools, production test stands, 
and as precision laboratory test gen
erators. 
VERSATILITY 
Waveforms 
Sine "v , square 1"1., , and triangle "v . 
Dynamic Frequency 
0.01 Hz to 1 MHz in 8 ranges. 
Four Simultaneous Outputs 
1. "v , 1"1., , "v, selectable and 

digitally variable from 0.01 V to 10 V 
p-p into a 50-0 load in 3 ranges with 
3-digit resolution. 

2. "v 1 V p-p into 50-0 load. 
3. "v 1 V p-p into 50-0 load. 
4. 1"1., 0.5 V p-p into 50-0 load. 
Note: All outputs may be shorted without damage 
to instrument. This specification includes fre· 
quency stability. 
VCG Analog Voltage Control 
Over 20: 1 frequency ratio. Analog fre
quency control and/or modulation. In
put impedance is 10 ko. 
Trigger 
Manual or external voltage input control 
generator in trigger mode. A pulse will 
generate 1 cycle and a gate will allow 
a burst of cycles, the number deter
mined. by the length of the gate. 
Input impedance 10 ko. 
Input trigger voltage ±5 V to ±100 V. 
HORIZONTAL PRECISION 
Program Frequency Accuracy 
±1% +1 digit with following excep
tions: X.01 range is ±2% + 1 digit; 
XI00K range is ±5% +1 digit. 
Typical VCG Linearity 
±0.2% of frequency vs. input voltage, 
(frequency error 0.2% of total deviation 
best straight-line method). 
o V to 5 V gives 10:1 frequency devia
tion. Absolute frequency accuracy same 
as programmed frequency. 
VCG Bandwidth 
100 kHz. 
VERTICAL PRECISION 
Amplitude change with frequency less 
than 0.1 db to 100 kHz and 0.5 db to 
1 MHz. 
Peak-to~Peak Voltage Accuracy 
Output 1 ±1 % + 1 digit of the pro
grammed voltage 0.01 Hz to 100 Hz 
and ±5% + 1 digit of the programmed 
voltage 100 kHz to 1 MHz when prop-
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erly loaded with 50-0. Outputs 2 
through 4 ± 1 % of stated output when 
properly loaded with 50-0. This specifi
cation includes amplitude stability. 
Symmetry 
All waveforms are symmetrical about 
ground within ± 1 % of max. p-p ampli
tude. 
DC Offset Stability 
Short term: 0.05%; long term: 0.25%. 
PURITY 
Sine Wave Distortion 
Less than: 
1 % 0.01 Hz to 99.9 kHz. 
3% 100 kHz to 1 MHz. 
Triangle Linearity 
Greater than: 
99% 0.01 Hz to 99 kHz. 
95% 100 kHz to 1MHz. 
Square Wave Rise and Fall Time 
Less than 150 nsec. output 1. 
Less than 10 nsec. output 4. 
PROGRAMMING 
Basic units are programmable by re
mote contact closure. Frequency, func
tion and amplitude may all be pro
grammed. Frequency and amplitude 
have 3 digits resolution programmed 
by 8421 BCD code. Range and func
tion selection direct-line contact. The 
Model 150 is remote programming only. 
The Model 155 is local and remote con
trol. Local switches override remote 
programming. 

INTERFACE OPTIONS 
Option I-Logic Level. 
8421 code "1" = ±5 V to ±20 V dc, 
15 mAl line max "0" = 0 V to ±0.5 V, 
$600. 
Option 2-Logic Level. 
8421 code "1" = 0 V to ±0.5 V. 
"0" = ±5 to ±20 V dc, 15 mA/Iine 
max, $600. 
Option 2S 
Same as above with "0" = +3.5 V dc, 
15 mA/line max. 
Note: Consult factory for other options available. 

ENVIRONMENTAL 
Specifications apply at 25°C ±5°C. For 
operation O°C to 50°C, derate by factor 
of 2. 
MECHANICAL 
Dimensions 
19 in. w, 51/4 in. h, 161f4 in. d. 
Weight 
10 Ib, 15 Ib shipping. 
Power 
105 V to 125 V or 200 V to 250 V; 50 
Hz to 400 Hz. Less than 15 W_ 
ORDER INFORMATION 
Prices (F.O.B. San Diego) 
Model 150, $995 Model 155, $1,195 
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Model 157 Programmable 
Waveform Synthesizer. 

The Model 157 Programmable Wave
form Synthesizer is a precision source 
of sine, square and triangle waveforms 
generated over a frequency range of 
100 }LHz to 1 MHz. This unique multi
function generator features: 

1. 0.01% frequency accuracy. 
2. 100 }LHz (2.77 hr/cycle) to 1 MHz 

(1 }Lsec) frequency range. 
3. Sine, square, triangle waveforms. 
4. 1,000:1 VCG. 
5. Triggered/gated operation. 
6. Selectable amplitude to 10 volts 

peak-to-peak. 
7. All parameters programmable. 

The frequency, function and amplitude 
of the generator can be controlled 
locally with front-panel switching or 
remotely by BCD/ binary programming. 
Frequency accuracy is 0.01 % of pro
grammed frequency with 5-digit reso
lution on each of 10 ranges. The out
put voltage level can be programmed 
from 1 millivolt to 10 volts, peak-to
peak, in four ranges. with 0.2% accuracy 
and 3-digit resolution. 

The frequency of the Model 157 can 
be modulated about an accurately set 
center frequency by application of an 
ac voltage input. With a sawtooth in
put, the frequency can be swept over a 
1,000: 1 ratio. 

A trigger capability is included to 
allow a single cycle of any waveform, 
or a burst of cyctes, when gated from 
an external source. In addition, a fre
quency-search control is provided on 
the front panel that provides continu
ous sweep over the selected range with 
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one turn of the control. 
The combination of extremely broad 

signal range, frequency accuracy, and 
programmability make this instrument 
ideally suited for the demanding re
quirements of automatic system testing. 
It may be programmed by computers, 
paper tape, magnetic tape, IBM cards, 
servo switches, or remote-control sta
tions. The instrument will respond to 
a program change in 1 milliseconds. 
Typical applications for the Model 157 
are: 
Automatically swept tone-burst signal 
source for programmed sonar transducer 
checkout. 
Precise source of discrete frequency 
changes for audiometric research. 
Muscle and tissue stimulus for bio
medical research. 
Low-frequency triangle waveform for 
metal testing to determine elongation 
and modulus of elasticity of samples. 
Precision source for the determination 
of soil compressibility in geophysical 
studies. 
Extremely low-frequency signals for 
earthquake-simulation studies. 
The automatic-programming concept 
of the Model 157 propels the voltage
controlled oscillator (VCO) into the 
Computer Age at a time when more and 
more ·manufacturers are converting to 
automatic data processing (ADP) to 
produce, test and calibrate electronic 
products. I n the easily foreseeable 
future, the demand for programmable 
instruments will exceed that now 
known for conventional manually con
trolled instruments. 

The binary-coded-decimal (BCD) for
mat that commands the Model 157 is 
used universally and is one of the 
simplest codes to program. Because all 
controllers do. not use the same logic 
levels, Wavetek has designed the Model 
157 to be optionally available in all 
of the following commonly-used logic 
configurations: 
Option A: Inverse logic with positive 

voltage (logical one = 0 volts, logical 
zero = + 2 volts to + 10 volts). 

Option B: Inverse logic with negative 
voltage (logical one = 0 volts, logical 
zero = -2 volts to -10 volts). 

Option C: True logic with negative volt
age (logical one = -2 volts to -10 
volts, logical zero = 0 volts). 

Option D: True logic with positive volt
, age (logical one = +2 volts to +10 

volts, logical zero = 0 volts). 
When no logic configuration is specified 
on the sales order, the Option A con
figuration will be shipped as the stan-
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dard instrument. When Option B, C, or 
D is ordered, the specified logic con
figuration will be supplied at no addi
tional cost. 

Besides digital programming of fre
quency, amplitude and' function, the 
VCO sweep and the gated tone-burst 
can be automatically programmed from 
digital or analog sources. 

VERSATILITY 
Waveforms 
Sine'\;, square I"!J , and triangle "v 
Dynamic Frequency 
100 }LHz to 1 MHz in 10 ranges (2.77 
hrs to 1 }LSec). 
Outputs 
'\; , I"!J , "v ,selectable and digitally 

variable from 0.001 V to 10 V pop into a 
50-0 load in 4 ranges with 3-digit 
resolution (0.002 to 20 V Pop open cir
cuit). 
Note: Output may be shorted without damage to 
instrument. 

VCG-Voltage·Controlled Generator 
Over 1000: 1 frequency ratio with 5 V 
signal. Input impedance is 10 kfl. 

OPERATIONAL MODES 
Trigger Mode 
Generator may be triggered to produce 
single cycles on command or gated to 
produce any discrete number of cycles 
by applying a + gate signal to trigger 
input for the length of the desired 
burst. 
Input Impedance is 10 kfl. 
Plus. gate required is +5 V to +50 V. 
Auto Cal Mode 
Generator has an automatic control 
loop to maintain the output frequency 
for high accuracy and stability. 
Manual Cal Mode 
Generator is manually calibrated using 
the control loop but is then automati
cally returned to the open-loop con
dition so that it may be swept or trig
gered. 
Search Mode 
Generator frequency control within the 
selected range is transferred from the 
digital controls to a single turn analog 
control for convenient manual sweeping 
of the entire rClnge. 
Sitnc In 
Within the upper 4 ranges, the instru
ment may be frequency synchronized 
to an external signal of approximately 
1 V POp that is within 1% of the fre
running frequency. The induced sine 
distortion will be less than 1%. 
Sync Out 
A fixed amplitude square wave is 
brought out at 1 k impedance for sync
ing scopes or other equipment. 
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Model1S7 Programmable 
Waveform Synthesizer 

HORIZONTAL PRECISION 
Auto Cal Mode 
Frequency accuracy from programmed 
input or front-panel selector switches is 
±0.01 % of programmed frequency, ±1 
digit. 
Closed-loop stability is within ±0.005% 
of programmed frequency at constant 
temperature for a 24-hour period. 
Settling time of control loop-Loop 
will settle to within the accuracy speci
fication of its final value in less than 
3 sec max (1 msec for small-step 
changes). 
Manual Cal Mode 
Instrument can be calibrated to within 
an accuracy of 0.02% of programmed 
frequency and triggered or frequency 
modulated about this accurate center 
frequency. Open-loop stability is within 
0.05% of setting for eight-hour period 
at constant temperature. 
VCG Bandwidth 
1 MHz. 
Slew rate-100% of range per !-,sec. 
VCG Linearity 
Frequency vs input voltage-best 
straight-line method. 
±0.1 % 100 MHz - 10 kHz. 
±1 % 10 kHz - 100 kHz. 
±3% 100 kHz - 1 MHz. 
VERTICAL PRECISION 
Amplitude change with frequency is 
less than 0.1 db to 100 kHz and 0.5 db 
to 1 MHz. 
Peak-to-Peak Voltage Accuracy 
% of Program 
1 V to 10 V range ±(0.1 % +5 mY). 
0.1 Vto 1 V range ±(1% +1 mY). 
10 mV to 100 mV range ±(1 % +0.1 
mY). 
1 mV to 10 mV range ±(1 % ±0.1 mY). 
Amplitude Symmetry 
All waveforms are symmetrical about 
ground ±1 % of full range. 
Trigger start-stop point will be 0 V 
±0.5% of output amplitude program. 
PURITY 
Sine Wave Distortion 
Less than: 
0.5% 100 !-,Hz to 10 kHz. 
1 % 10 kHz to 100 kHz. 
3% 100 kHz to 1 MHz. 
Triangle Linearity 
Greater than: 
99% 1 Hz to 100 kHz. 
95% 100 kHz to 1 MHz. 
Square Wave Rise and Fall Time 
Less than 100 nsec. 
ISOLATION 
Output signal can be raised above 
ground up to 250 V. Caution must be 
taken as all exposed BNC connectors 
are at raised potential. 
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ENVIRONMENTAL 
Temperature 
Specifications apply at 25°C ±5°C. 
Operating temperature range O°C to 
50°C. 
REMOTE CONTROL SPECIFICATIONS 
Configuration A (Standard) 
True or Logic "1" = 0 V ±1 V. 
Note: a v sinks approximately 1.5 mAo 
False or Logic "0" = +2 V to +10 V. 
Note: Open circuit voltage is approximately +2 V. 

Configuration B 
True or Logic "1" = 0 V ±1 V. 
Note: a v sinks approximately 1.5 mAo 

False or Logic "0" = -2 V to -10 V. 
Note: Open circuit voltage is approximately -2 V. 

Configuration C 
True or Logic "1" = -2Vto -10V. 
Note: -2 V sinks approximately 1.5 mAo 
False or Logic "0" = 0 V to -1 V. 
Note: Open circuit voltage approximately +0.7 V. 

Configuration D 
True or Logic "1" = +2 V to +10 V. 
Note: +2 V sinks approximately 1.5 mAo 

False or Logic "0" = 0 V to +1 V. 
Note: Open circuit voltage approximately -0.7 V. 

Program Transition Time 
1 msec. 
MECHANICAL 
Weight 
22 Ib, shipping 27 lb. 
Power 
105 Vac or 125 Vac or 210 Vac to 250 
Vac, 50 Hz to 400 Hz. 
50W of power required. 
ORDER INFORMATION 
Price: (F.O.B. San Diego) 
Model 157, $2995 
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Sweep Generators 
for TV Industry 

Sweep Generators 

200 Series Video 
Sweep Generator 
These instruments provide a wideband, 
flat, sweep signal of from 0.1 MHz to 10 
MHz. The instrument will also sweep 
portions as narrow as 1 MHz throughout 
the entire frequency range. The instru
ment is designed specifically for test
ing video stages and chroma appli
fiers in monochrome or color TV re
ceivers. They also find applications in 
closed-circuit TV and other video trans
mission systems. Up to 10 crystal-con
trolled pulse-type markers are available 
at discrete customer frequencies and 
the markers are extremely flexible, pro
viding plus or minus 35-volt pulses for 
oscilloscope Z-axis modulations. Also, 
they may be used to shut off the sweep 
oscillator allowing a useable presenta
tion on widebal1d osci IIoscopes. The 
markers may also be connected to the 
oscilloscope horizontal or vertical axis 
for pulse indications. 
Frequency Range 
0.1 to 10 MHz. 
Sweep Width 
1 MHz to 10 MHz. 
Qutput Amplitude 
1 V rms (750). 
Output Amplitude Variation 
±0.5 db over max sweep width. 
Sweep Rate 
Line frequency. 
Attenuation 
99 db, in 3-db steps. 
300 Series IF Sweep Generator 
These instruments provide fixed-fre
quency, fundamental outputs for align
ment and evaluation of intermediate 
frequency amplifiers. "Models are avail
able between 20 and 80 MHz, fitting 
the requirements of U. S. or foreign 
television receivers. They are also ideal 
for military or industrial applications 
in this frequency range. Bandpass 
measurements or other points of in
terest on a demodulated IF envelope 
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are easily identified with the accurate, 
sharp, crystal-controlled pulse-type 
markers provided. These markers, like 
the 200 series, may be used internally 
or externally. Several optional features 
are available with the 300 Series, pro
viding extremely accurate, expanded 
views of the rejection traps for either 
IF, video or automatic color phase con
trol. For further details, contact factory 
representative. 
Frequency Range 
20-80 MHz (U. S. or foreign standards). 
Sweep Width 
5 MHz to 15 MHz. 
Output Amplitude 
1 V rms (75 O). 
Output Amplitude Variation 
±0.25 db. 
Sweep Rate 
Line frequency. 
Attenuation 
99 db, in 3-db steps. 

400 Series VHF Sweep Generator 
This series provides any 13 television 
channels to either U. S. or foreign stan
dards. All switching is from dc contacts, 
eliminating the maintenance problems 
in obsolete instruments which are 
switchi ng asci Ilator-lumped constants. 
Markers are provided at the video and 
sound carriers of the standard selected 
and optional features allow the addition 
of extra markers, loca I osci IIator track
ing features or a total of 7 markers on 
an independent IF function position. 
Units are available for 5% inch x 19 
inch rack mounting or in a portable 
6 inch x 7 inch x 10 inch cabinet. 
Other optiona1 features are available as 
standard items providing complete self
contained test stations for tuner manu
facturers. Please contact the factory for 
specific details. 
Frequency Range 
Any 13 channels to U. S. or foreign 
standards. 
Sweep Width 
5 MHz to octave bands. 
Output Amplitude 
0.75 V rms (75(!). 
Output Amplitude Variation 
±0.25 db over any channel. 
Attenuation 
±0.5 db over max frequency range. 
99 db, in 3-db steps. 
500 Series UHF Sweep Generator 
These instruments provide frequency 
coverage of from 435 to 930 MHz and 
are designed primarily for the evalua
tion and alignment of UHF TV tuners 
and receivers. Instruments are avail
able with video and sound pulse-type 
markers on all 69 UHF channels with 

See YELLOW SECTION for Local Offices, Phones 

9045 Balboa Ave., San Diego, Calif. 92123; Tei. 279·2200 
P. O. Box 651, San Diego, Calif. 92112; TWX' 91O-335-200Z 

counterparts to European or other 
standards. Sweep width is continuously 
adjustable from 5 MHz to 60 MHz and, 
once preset, maintains a constant band
width throughout the entire tuning range. 
Frequency Range 
435 to 930 MHz. 
Sweep Width 
5 MHz to 60 MHz. 
Output Amplitude 
0.5 V rms (50 O). 
Output Amplitude Variation 
±0.25 db over any 50 MHz portion; 
±0.5 db over max range. 
Sweep Rate 
Line frequency. 
Attenuation 
45 db, in 5-db steps. 
Combination Sweep Generators 
Since the 200, 300, 400 and 500 Series 
instruments just described are all of 
modular plug-in, solid-state construc
tion, they easily lend themselves to a 
combination of mUltiple functions. 
Combination instruments available are 
described as follows: 
Model 310 IF-Video 
Sweep Generator 
This instrument provides the functions 
of both 200 and 300 Series, using 
a common 5% inch x 19 inch x 10 inch 
package. An additional savings of up to 
$500 under the cost of separate 
units, is attained by using common 
markers for both the video and IF func
tions. The Model 310 is ideal for the 
engineering laboratory, quality control 
or repair facilities in production TV 
receiver manufacturing facilities, or in 
the large-volume TV repair shops. 
860 Series Combination 
VHF-UHF Sweep Generators 
These instruments are a combination of 
the 400 and 500 Series VHF or UHF 
Sweep Generators. They provide the 
same frequency coverage, optional fea
tures and specifications and are de
signed for the engineering laboratory, 
quality control test station and repair 
facility. Due to space limitations, all op
tional features cannot be included and 
the factory or area representative 
should be consulted regarding the 
user's specific requirements. 

Distribution Amplifiers 
A single Series 300 Sweep Generator 
may be used with up to 20 Series 30 
Distribution Amplifiers. Amplification, 
isolation, automatic leveling and adjust
able amplitude of 0.1 to 1.5 V rms are 
provided at each test station with a 
flatness of ±0.25 db. More stations 
may be accommodated by using one 
amplifier to drive 20 additional stations. 
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Programmable 
Sweep Generators 

1000 Series Automatic 
Programmable Sweep Generators 
A new series of sweep generators, 
unique in both operation and packag
ing, have been introduced by Wavetek
Indiana. These units provide ali-modu
lar construction, including power sup
ply and cabinet. By removing the power 
supply and cabinet, the basic sweep
generator functions may be mounted in 
the Wavetek SA series laboratory type, 
5-inch electrostatic X-V display oscil
loscope. This provides a completely in
tegrated package with a minimum of 
space, interconnecting cables, etc. 

All of the 1000 Series Sweep Gen
erators utilize pin diode attenuator and 
leveling systems. This provides a 
method of leveling the sweep oscillator, 
or buffer ampl ifier, output without con
trolling B+; this results in little or no 
clipping of the RF envelope. Instead, 
leveling is controlled by bias on pin 
diode attenuator. Since the pin diode 
exhibits a wide attenuation range over 
the frequency with which they are used 
(and because they are in a closed-loop 
control system), the various 1000 
Series instruments provide a continu
ously variable or dc programming out
put leveling adjustment of from 0 to 20 
or 0 to 30 db. 

The 1000 Series instruments also are 
completely voltage-tuned and voltage
swept, again allowing dc control from 
internal potentiometers or external ana
log programming. A unique feature 
available with the 1401, 1501, 1601 
and 1001 programmer, provides auto
matic operation of both tuning and at
tenuation and, depending upon the test 
device and programming interface, the 
sweep oscillator bandwidth. This al
lows the instrument to be connected to 
the test device, adjusting itself auto
matically at the frequency to which 
the device is tuned. Attenuation is au
tomatically programmed to maintain a 

eem /1969 

'%liulmm SECTION 2900 

WAVETEK 

constant, preset voltage from the test 
device and/or programming bandwidth 
to start or stop at the 3-db points. Ana
log voltages of all three parameters are 
readily available. These analog voltages 
may be compared with the desired 
parameters, providing error signals to 
automatically retune or adjust the set 
unit. 

Many more applications and unique 
concepts are covered by the 1001 
Series and various appl ication notes 
are available from Wavetek-Indiana or 
the area representative. These instru
ments also find applications in com
munication checkout systems for the 
RF devices in telemetering, missile- or 
gun-control systems. The various in
struments available are described in 
the following paragraphs. 

1001 Sweep-Signal/ CW 
Generator 
This instrument provides frequency cov
erage of from 0.1 to 300 MHz and will 
sweep from 100 kHz to the entire fre
quency band. It includes a cw function 
removing the sweep and blanking for 
use in signal generator applications. 
To further enhance this use, the leveled 
output remains in operation (elimina
ting the need for calibrated output 
meters) and the output attenuation sys
tem is calibrated from + 10 to -70 
dbm. A companion programmer unit 
will allow complete automation or au
tomatic operation of the variable 
parameters, frequency, attenuation and 
sweep width. 
1312 Series Sweep Generator 
This series provides extremely narrow 
or medium coverage of IF amplifiers 
and com portents in the frequency range 
from 5 to 250 MHz. Units are avail
able for most specific bands of inter
est and the marker systems are de
signed for the specific band covered. 
The pulse-type marker output may be 
used to internally shut off the sweep 
signal or the extremely accurate ±35 V 
marker pulses may be added to the 
oscilloscope for Z-axis modulation. The 
marker width is always 1/100 of the 
display allowing easy-to-read indica
tions on very sharp slopes. Instruments 
are available covering the 4 to 5, 10 to 
12, 11 to 13, 20 to 22 or 70 MHz IF 
bands. Special instruments for other 
bands of interest are available with no 
increase in price. Please contact the 
factory or the area representative for 
specific details. 

1401 VHF Sweep Generator 
This instrument provides frequency 
coverage of from 5 to 300 MHz and is 
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designed for use in VHF, television ap
plications where the complete auto
matic circuits are useful for the evalu
ation, alignment or repair of VHF TV 
tuners or receivers. Optional features 
are available providing an interface 
with detent or continuously tuned test 
systems, and also provide easy-to-read 
indications of oscillator conversion or 
gain. Without the automatic circuits, 
the 1401 is ideal for CATV or MATV 
applications and, again, special op
tional features are available. 
1501 UHF Sweep Generator 
This instrument is similar to the 1401, 
except that it covers the UHF broad
cast band from 450 to 950 MHz. It may 
be used manually, automatically, with 
complete dc remote programming, 
or in the complete operation mode. 
Markers are available and frequency 
ranges preset for use to U. S. or all 
European television standards. 
1601 Automatic FM 
Sweep Generator 
This instrument is similar to the 1401 
and 1501 counterparts except that it 
covers the commercial FM broadcast 
band (88 to 108 MHz). It also provides 
complete manual, programming or au
tomatic operation. Optional features are 
available for complete evaluation and 
alignment of the tuner, IF amplifier and 
ratio detector of a receiver, with all 
signals injected at the antenna termi
nals. 
SA Series 5 Inch X-V 
Display Oscilloscope 
The SA basic scope frame will accept 
any of the 1000 Series instruments 
mentioned previously, providing power 
requirements, as well as internal con
nections of the three oscilloscope axes 
of horizontal, vertical and "Z". The in
strument is all-solid-state (except CRT) 
and has a high-quality, electrostatic 
focus, 5AQPl cathode ray tube. Verti
cal sensitivity is from 10 mV to 100 V / 
cm and is flat for frequency inputs of 
from dc to 500 kHz. A switch is pro
vided on the front panel allowing the 
vertical amplifier to be internally con
nected to the built-in sweep generator 
or externally used for other applica
tions. 
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Model 207 Dialamatic 
Volt/ Hertzmeter 

The 207 Dialamatic Volt/ Hertzmeter 
may be used to measure, monitor and 
tune dc voltage from 0 to 1,000 volts 
and frequency from 5 Hz to 100 MHz 
at accuracies to 0.01 % of reading. This 
unique instrument is a differential dc 
voltmeter and frequency meter com
bined in a compact, economical pack
age. The accuracy and resolution of the 
digital device are combined with the 
analog advantages of fast readings at 
low frequencies and drift or. deviation 
measurement capability. The decade 
switch incorporates Wavetek's unique 
Transfermatic Switch, which auto
matically carries all transfer points, 
adding speed to the above advantages. 
The accuracy of the dc instrument is 
based on a matched paw of zener 
diodes and the frequency is based on 
the stability of a crystal. Frequency is 
converted to a voltage which is mea
sured using ratio techniques. A novel 
input trigger circuit eliminates the 
need for slope and level adjustments 
and allows measurement of any wave
form over a broad range of amplitude 
variations. The Dialamatic Volt/ Hertz
meter may be used for production 
checkout, frequency alignment and 
tuning for tachometer and servo, appli
cations, and as a precision low~cost, 
general-purpose, broad-band measure
ment tool. 
FREQUENCY 
Frequency Ranges 
Direct Input 
1 kHz 
10 kHz 
100 kHz 
1,000 kHz 
..;, 100 Input 
100 kHz 

5 Hz to 1 kHz 
50 Hz to 10 kHz 
500 Hz to 100 kHz 
5 kHz to 1,000 kHz 

1 MHz to 10 MHz 
1,000 kHz 1 MHz to 100 MHz 
Frequency Measurement Accuracy 
±0.01 % of reading +0.001% of range 
at constant temperature. Temperature 
coefficient ±0.0005% of range/oC (cali
brated at 25°C). 
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Typical Response to Step Input 
0.01% of range in 3 sec. 
0.001 % of range in 8 sec. 

Deviation Response 
Null meter responds to sinusoidal fre
quency deviations to 0.5 Hz. Meter de
flection is down 3 db at 0.5 Hz. 
Input Trigger Characteristics 
Sensitivity,-5 Hz to 1 MHz 
The ac-coupled input accepts any time
symmetrical waveform and negative
going pulses from 250 mV pop to 700 V 
pop without need for manual adjust
ment of slope or lever. Threshold level 
for positive pulses increases as the 
duty cycle decreases. 
Input Impedance-5 Hz to 1 MHz 
For amplitudes less than 5 V peak-to
peak, 1 Mo shunted by 40 pF. 
For amplitljdes above 5 V peak-to-peak, 
100 ko shunted by 100 pF. 
Sensitivity-l MHz to 100 MHz 
The ac-coupled input accepts voltage 
levels from 250 mV rms to 2.5 V rms, 
limited t09 x 108 V/sec (about 1 V rms 
at 100 MHz sine wave). 5 V rms maxi
mum input without dam!lge to circuit. 
Input Impedance-l MHz to 100 MHz 
50-0 nom i na I. 
Time Base 
1 MHz crystal, ±0.005% accuracy. 
Temperature drift ±0.005% -30°C to 
+90°C. 
Stability 5 ppm per 30 days. 
Nate: Conforms to MIL·C·3098 type CRI8. 

Self-Check 
Instrument may be calibrated in the 
field' to the internal crystal frequency 
without need for additional calibration 
equipment. 

DC VOLTAGE 
Input 
o to :t1,000 V dc. 
Selectable Voltage Ranges 
1 V, 10 V, 100 V, and 1,000 V (decimal 
indicator automatically coupled to 
range switch). 
DC Input Impedance . 
Infinite at null in 1 V and 10 V ranges, 
10 Mo at null in 100 V and 1,000 V 
ranges. 
DC Accuracy 
±0.01 % of reading +0.001% of se
lected voltage range + 10 /LV at 25°C 
±5°C. 

DC Reference Stability 
±0.002% after 15 min. warmup at 
constant temperature and line. 

Common Mode Rejection 
with 1 ko unbalance in either side of 
input and up to 70% humidity: 

See YELLOW SECTION for Local Offices; Phones 

9045 Balboa Ave., San Diego, Calif. 92123; Tel. 279-2200 
P.O. Box 651, San Diego, Calif. 92112; TWX 910-335-2007 

Voltage Range de 

1 V & 10 V 130 db 
100 V & 1,000 V 100 db 

GENERAL 
Warmup Time . 

60 Hz 

100 db 
85 db 

400 Hz 

90 db 
70db 

Above specifications apply after I-hour 
warmup. The instrument is ready for 
use immediately after turn-on. 

Environmental 
Specifications apply to 25°C ±5°Ci for 
operation from OOC to 50°C, derate by 
factor of 3. 
Recorder Output 
An electrical output is available for 
long-term drift and deviation testing 
with ±300 mV full-scale signal. 
Controls & Readout 
Power/Model SWoff +, -, kHz. 
Range Switch: 1-, 10-, 100-, 1,000-V/ 
kHz. 
Null Sensitivity,: ±0.01 %, ±O.l %, 
± 1 %, ± 10%, ± 100% of range for full
scale meter deflection. 
Transfermatic Switch:* 5-digit decade 
switch with automatic transfer points. 
Null Indicator: taut-band meter with 
mirror scale and knife-edge pointer. 
Measurement Resolution 
Transfermatic Switch Resolution: 1 
part in 100,000 (0.001% of range). 
Null Resolution: 0.0002% of range in
dicated by a change of 1 minor division 
at the most sensitive setting. 
Direct Reading Meter 
Full-scalesensitivitYi dc voltage from 
100 /LV to 1,000 Vi frequency from 100 
Hz to 100 MHz. 
Dimensions: 7* in. w, 5lfi1 in. h, 11 
in. d. 
Weight: 10 Ib, 13 Ib shipping. 
Power Requirements 
105 to 125 V or 200 to 250 V, 50 Hz to 
400 Hz. Less than 20 W 
Price (F.O.B. San Diego) 
Model 207, $1,095. 
'Patent pending 
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Models 701 & 702 
Dialamatic Hertzmeter 

The 700 Series Dialamatic Hertzmeter 
measures frequency from 5 Hz to 100 
MHz at accuracies to 0.01% of read
ing. This is a unique instrument. It 
utilizes a series of decade switches 
and a null meter, providing techniques 
similar to those used in differential 
voltmeters. Thus, the accuracy and 
resolution of a digital device are com
bined with the analog advantages of 
fast readings at low frequencies and 
drift or deviation measurement capa
bil ity. The decade switch incorporates 
Wavetek's unique Transfermatic Switch, 
which automatically carries all transfer 
points, adding speed to the above ad
vantages. The accuracy of the instru
ment is based on the stability of a 
crystal. Frequency is converted to a 
voltage which is measured using ratio 
techniques. A novel input trigger cir
cuit eliminates the need for slope and 
level adjustments and allows measure
ment of any waveform over a broad 
range of amplitude variations. The 
hertzmeter may be used to measure, 
tune and monitor frequencies with pre
cision. It also is useful for production 
checkout of oscillators and filters, fre
quency deviation measurement such as 
FM telemetry checkout, frequency 
alignment and tuning for tachometer 
and servo applications, and as a low
cost general-purpose, broad-band mea
surement tool. 
Frequency Ranges 
Direct Input 
1 kHz range 5 Hz to 1 kHz 
10 kHz range 50 Hz to 10 kHz 
100 kHz range 500 Hz to 100 kHz 
1,000 kHz range 5 kHz to 1,000 kHz 
+- 100 Input, Model 702 only: 
100 kHz range 1 MHz to 10 MHz 
1,000 kHz range 1 MHz to 100 MHz 
Frequency Measurement Accuracy 
±0.01% of reading +0.001% of range 
at constant temperature. 
Temperature coefficient ±0.0005% of 
reading/DC (calibrated at 25°C). 
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Measurement Resolution 
Transfermatic Switch Resolution: 1 
part in 100,000 (0.001 % of range). 
Null Resolution: 0.0002% of range 
which is indicated by a change of 1 
minor division at the most sensitive 
setting. 
Typical Response to Step Input 
0.01 % of range in 3 sec. 
0.001 % of range in 8 sec. 
Deviation Response 
Null meter will respond to sinusoidal 
frequency deviations from dc to 0.5 Hz. 
Meter deflection is down 3 db at 0.5 Hz. 
Input Trigger Characteristics 
Sensitivity-5 Hz to 1 MHz Input 
The ac-coupled input accepts any time
symmetrical waveform and negative
going pulses from 250 mV peak-to-peak 
to 700 V peak-to-peak without need for 
manual adjustment of slope or level. 
Threshold level for positive pulses in
creases as the duty cycle decreases. 
Input Impedance-5 Hz to 1 MHz 
For amplitudes less than 5 V peak-to
peak, 1 Mo shunted by 40 pF. 
For amplitudes above 5 V pea k-to-pea k, 
100 Ko shunted by 100 pF. 
SensitivitY-l MHz to 100 MHz 
(Model 702 only) 
The ac-coupled input accepts voltage 
levels from 250 mV rms to 2.5 V rms, 
limited to 9 x loa V/sec (about 1 V rms 
at 100 MHz sine wave). 5 V rms maxi
mum input without damage to circuit. 
Input Impedance - 1 MHz to 100 MHz 
(Model 702 only) 
50-0 nominal. 
Time Base 
1 MHz crystal, ±0.005% accuracy. 
Temperature drift ±0.005% -30°C to 
+90°C. 
Stability 5 ppm per 30 days. 
Note: Conforms to MIL·C·3098 type CR18. 

Self-Check 
Instrument may be calibrated in the 
field to the internal crystal frequency 
without need for additional calibration 
equipment. 
Warmup Time 
Above spfecifications apply after I-hour 
warmup. The instrument is ready for 
use immediately after turn-on. 
Operating Temperature Range 
DoC to 50°C and less than 70% rela
tive humidity. 
Recorder Output 
An electrical output is available for 
long-term drift and deviation testing 
with ±300 mV full-scale signal. 
Controls & Readout 
On-Off Switch, Range Switch: 1 kHz, 10 
kHz, 100 kHz, 1,000 kHz. 
Null Sensitivity;. ±0.01 %, ±0.1 %, 

i%iiij'ffiD SECTION 2900 

WAVETEK 
9045 Balboa Ave., San Diego, Calif. 92123: Tel. 279·2200 
P.O. Box 651, San Diego, Calif. 92112; TWX 910·335·2007 

± 1 %, ± 10% and 100% of range for 
full-scale meter deflection. 
Transfermatic Switch:* 5-digit decade 
switch with automatic transfer points. 
Null Indicator: taut-band meter with 
mirror scale and knife-edge pointer. 
Dimensions 
7% in. w, 5¥4 in. h, 11 in. d. 
Weight 
10 Ib, 13 Ib shipping. 
Power Requirements 
105 to 125 V or 200 to 250 V, 
50 Hz to 400 Hz. Less than 20 W 
Prices (F.O.B. San Diego) 
Model 701 (5 Hz to 1 MHz), $795 
Model 702 (5 Hz to 100 MHz), $995 
'Patent pending. 

See YELLOW SECTION for Local Offices, Phones 1547 
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Model 220 Dialamatic 
Measurement System 

The Wavetek Model 220 presents an 
entirely new concept in multiple-pur
pose meters. The versatility that is 
often found in low- to medium-accuracy 
multi meters is combined with the ac
curacy that is usually only found in 
special-purpose calibrators. The addi
tion of the exclusive Wavetek Trans
fermatic Switch mechanism and the 
Model 220 nonsaturating null ampli
fier result in an instrument that has 
unequalled versatility, accuracy and 
ease of operation. 

The Model 220 has the following fea
tures: 
Measures dc voltages to 1,200 V. 
Measures dc ratio. 
Measures ac voltages to 1,200 V. 
Measures frequency to 12 MHz. 
Measures ohms to 12 ohms. 
Measures ohms ratio. 
Supplies calibrated dc voltage to 120 V. 

The basic 0.005% accuracy of this 
instrument.is such that it can be used 
as a general-purpose laboratory tool in 
research and development, and also as 
an indispensable aid in the mainte
nance and calibration of instruments 
that are less accurate. 

The Model 220 is a precision poten
tiometric/null balance measuring de
vice. The readout is a six-digit preci
sion Kelvin Varley bridge interconnected 
by Wavetek's Transfermatic Switch. Out
put terminals are provided for perma
nent recording of off--null deflections. 
Digital Readout 
Six-digit potentiometric control with as
sociated dial indicators: 4 switches, 
and 1 potentiometer in the least-signi
ficant decade having 2-digit resolution. 
Analog Readout 
Edge-reading, taut-band null 'indicator 
with selectable full-scale indication 
from ±0.01 % of range to 100% -of 
range. 
Meter Sensitivity 
±0.01 0.1, 1, 10 and 100% of range. 
The full-scale sensitivity of the null 
meter depends on the meter sensi-
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tivity and the range selected for the 
parameter being measured. When mea
suring dc volts, the dc range switch 
determines the meter sensitivity. For 
all other measurements, the plug-in 
range switch determines the sensitivity. 

Full-Scale Meter Sensitivity in Volts 
and kHz. 

Meter Sensitivity 
Setting In % of 
Range 

Range Setting, / 
VOItS-kHl/Nlr 
1 1 100 1,000 

100 1 10 100 1,000 
10 0.1 1 10 100 
1 0.01 0.1 1 10 
0.1 0.001 0.01 0.1 1 
0.01 0.0001 0.001 0.01 0.1 

Resolution (Null Meter) 
1 ppm of range (112 minor division on 
mirror scale). 
Resolution (Transfermatic Switch) 
0.5 ppm of range (112 minor division on 
dial). 
Voltage Reference Stability 
±0.0005% per hr. 
±0.0025% per yr. 
Recorder Output 
±300 mV output corresponding to full
scale meter deflection. Output impe
dance-lO kn. 
Environmental 
All specifications apply for 25°C ±5Q C; 
for operation from O°C to 50°C, derate 
by factor of 3. 
Dimensions 
17 in. w, 5V4 in. h, 16 in. d. 
Weight 
Approximately 15 Ib net, 20 Ib ship
ping. 
Power Requirements 
105 V to 125 V or 200 V to 250 V, 50 
Hz to 400 Hz. Less than 50 watts. 
DC/DC RATIO SPECIFICATIONS 
Input 
o to 1,200 V dc in 4 ranges: 1 V, 10 V, 
100 V, and 1,000 V, each range having 
20% over-range capability. 
Polarity 
Front-panel pushbutton selected, plus 
or minus. 
DC Accuracy 
±0.005% of reading +0.001 % of range 
(or 15 ",V); 0 to 100 V ±0.01 % of read
ing ±0.001 % of range, 100 V to 
1,200 V. 
DC Input Impedance 
Infinite at null on 1 V, 10 V, and 100 V 
ranges; greater than 10 megohms on 
1,000 V range. 
DC RATIO LINEARITY 
0.001% of full scale (+10 V nominal 
input into 25 kn). 
DC CALIBRATOR SPECIFICATIONS 
Accuracy 
0.005% of value ±0.001 % of range 

WAVETEK 
9045 Balboa Ave., San Diego, Calif. 92123; Tel. 279-2200 
P.O. Box 651, San Diego, Calif. 92112; TWX 910-335-2007 

from 0.00000 to 119.9999 V. 
Output Current 
1 mAo 
Overload 
A current trip relay is provided to open 
the calibrator if the output current is 
exceeded. 
AC SPECIFICATIONS 
Frequency Range 
5 Hz to 100 kHz. 
Input Voltage 
1 mV to 1,000 Vac rms in 4 ranges, 
Input Impedance 
1 Mn and 40 pF. 
AC ACCURACY 
±0.1 % of reading ±0.005% of range, 
50 Hz to 5 kHz, 1 mV to 120 V. 
±0.5%, 5 Hz to 20 kHz, 1 mV to 120 V 
(10 Hz to 20 kHz on 1,000 V range). 
HERTZMETER SPECIFICATIONS 
Frequency Range 
10 Hz to 12 MHz in 5 ranges. 
Accuracy 
±0.001 % of reading +0.001% of 
range. 
Typical Response to Step Input 
±0.01 % of range in 3 sec, ±0.001 % 
of range in 8 sec. 
Input Trigger Characteristics 
250 mV (rms) sensitivity, ac-coupled 
input into zero crossing detector; max 
input 250 V rms. 
Input Impedance 
1 Mn and 40 pF to 5 V input, 100 kn 
and 100 pF to 250 V. 
Self-Calibration Feature 
Frequency calibration and linearity can 
be checked for all ranges by means 
of 1 MHz and 500 kHz test signals on 
front panel. 
OHMS/OHMS RATIO SPECIFICATIONS 
Ohms Range 
o to 12 Mn in 5 ranges. 
Accuracy 
±0.005% of' reading +0.001% of 
range, 1 kn to 112 kn. 
±0.01 % of reading +0.002% of range, 
1 kn and 1 Mn ranges. 
Test Current 

Test 
Range Current 

o to 1,200-n 1 mA 
1 kn to 12 kn 1 mA 
10 kn to 120 kn 100 ",V 
100 kn to 1,200 kn 10 ",V 
1 Mn to 12 Mn 1 ",V 
Ohms Ratio Accuracy 
±0.02%. 
ORDER INFORMATION 
Price: (F.O.B. San Diego) 
Model 220, $2,395. 

Max Voltage 
Across Range 

1.2 V 
12V 
12V 
12V 
12V 

Note: Price and specifications subject to change. 

See YELLOW SECTION for Local Offices, Phones eem 11969 



Model 740 
Phase Meter 

The Wavetek Model 740 Phase Meter 
is a rugged, portable, all-solid-state 
instrument for measuring the phase 
between any two alternating signals. 
The phase is displayed directly on a 
front-panel meter. In addition, a volt
age of 0 to 3.6 volts dc is available 
for input to a DVM, resulting in a di
rect reading. The Model 740 has four 
selectable meter ranges. If high reso
lution is required, a phase offset ar
rangement allows all readings to be 
made on the most sensitive scale. 
ACCURACY 
Absolute Accuracy 
±0.1 "Io, 10 Hz to 100 kHz; ±0.3"1o, 100 
kHz to 1 MHz. 
Resolution 
0.10. 
INPUT SIGNAL 
Amplitude 
1 mV to 10 V rms (2.8 mV to 28 V pop). 
Frequency 
10 Hz to 2 MHz. 
Input Impedance 
1 Mo and 20 pF. 
Maximum DC 
400 V. 
RECORDER OUTPUT 
o to 3.6 V dc proportional to phase (10 
mY/degree); impedance 1 kO. 
READOUT CONTROLS 
Meter readout with four scales: 0 to 
180 ,0 to 360 , 0 to 1800 , and 0 to 3600 

Phase offset control: 0 to 1800 in 100 

steps. 
Phase offset vernier: 0 to 100 • 

Phase shift selector: 6 or 1800 

POWER REQUIREMENTS 
100 V to 130 V or 200 V to 250 V, 50 
Hz to 400 Hz, 
ORDER INFORMATION 
Price: (F.O.B. San Diego) 
Model 740, $895. 
Note: Price and specifications subject to change. 
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Model 750 Digital 
Phase Meter WAVETEK® 

The Wavetek Model 750 Digital Phase 
Meter is a precision, wideband, general
purpose instrument, designed to ac
curately measure the phase between 
any two signals. A four-digit readout 
displays the phase reading in degrees 
with 0.10 resolution. This all-solid
state unit will measure signals with an 
amplitude ratio of up to 10,000:1 over 
a frequency range of 10 Hz to 2 MHz. 
Unique signal input circuitry allows ac
curate measurements of signals having 
high harmonic distortion. The Model 
750 combines versatility, accuracy and 
ease of operation-features formerly 
available only in larger cabinet models 
in a rugged, portable package. 
ACCURACY 
Absolute Accuracy 
±0.1 "Io, 10 Hz to 100 kHz: ±0.3"1o, 
100 kHz to 2 MHz. 
Resolution 
0.10. 
Stability 
±0.15° for 10 hours. 
INPUT SIGNAL 
Amplitude Ranges 
1 mV to 10 V rms (2.8 mV to 28.28 V 
pop); 0.3 V to 300 V rms (0.848 V to 
pop). 
Frequency 
10 Hz to 2 MHz. 
Input Impedance 
1 Mn and 20 pF. 
Maximum DC 
400 V. 
RECORDER OUTPUT 
o to 3.600 Vdc (10 mV / degree) propor
tional to phase reading; output im
pedance 1 ko. 
READOUT/CONTROLS 
Four-digit Nixie readout 000.00 to 
360.00 , power on-off amplitude range. 
POWER REQUIREMENTS 
100 V to 130 V or 200 V to 250 V, 50 to 
400 Hz. 
ORDER INFORMATION 
Price: (F.O.B. San Diego) 
Model 750, $1,495. 
Note: Price and specifications subject to change. 

See YELLOW SECTION for Local Offices, Phones 

9045 Balboa Ave .• San Diego. Calif. 92123; Tel. 279·2200 
P.O. Box 651, San Diego, Calif. 92112; TWX 910·335·2007 

Sales Representatives 

New England 
J. & J. Associates 
(617) 899·0160 
(203) 749·4421 

(203) 624·7800 

New York (Upstate) 
Naco Electronics 
(315) 474·7481 
(716) 473-4169 
(716) 381·9632 

(914) 462·2730 
(315) 732·1801 

Eastern Seaboard 
Eastern Instrumentation 
(215) 927·6269 (516) 466·9505 

Mid-Atlantic 
W. A. Brown & Associates 
(703) 836·1800 (703) 245·8272 

Southeast 
W. A. Brown & Associates 
(305) 425·5505 (205) 536-8393 
(919) 725·5384 (305) 564-8000 
(404) 939·1674 (904) 243·6424 

Ohio, Michigan, W. Pennsylvania 
WKM Associates 
(216) 885·5616 
(513) 434·7500 

(313) 892·2500 
(412) 892-2953 

Mid·West 
Carter Electronics 
(312) 312·5485 (317) 293·0696 
(612) 869·3261 

Plains States 
Poly·Qnics 
(913) 648-4173 (314) 837·0597 

Southwest 
BFA, Inc. 
(817) 283·4684 (713) 482·7563 
(918) 835·7942 

Rocky Mountain States 
BFA Corp. 
(303) 744·3301 
(602) 264·6536 

(505) 268-4387 
(801) 355·2684 

Northwest States 
Rush S. Drake Associates 
(206) 763·2755 

California 
Ward / Davis Associates 
(213) 684·2840 (415) 968-7116 
(714) 297·4619 

Canada 
R,Q·R Assoc., Ltd. 
(416) 291·7121 

Hawaii 
Electromed Corp. 
949·0234 
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CARD OPERATED 
Programmers 

, ------------------------------------------I 
I 
I These advanced cont:ept card actuated reader

programmers have high current carrying ca
pabilities and provide complex switching on 
each data bit. 
Built around a new mechanical switching 
arrangement that features ~ingle pole, double 
throw switches with silver, self-wiping con
tacts and excellent dry circuit characteristics. 
Proper design with attention to insulation, 
mechanical strength and positive actuation 
assure long service life. Card reader instant
ly interprets and activates all desired con
tacts simultaneously. 

provide complex switching 
on each data bit 

READER/ACTIVATOR CAPACITY: Model 240P: 240 bits/24O 
isolated SPDT switches. Model 960P: 960 bits/960 isolated 
SPDT switches. Model 96: 96 bits/96 isolated SPDT switches. 
DATA MEDIUM: Standard 12 x 80 EAM CARD (IBM format). 
Model 240: Utilizes tota·' card data capacity by reading four, 
12 x 20 bit zones (two zones each end of card). Model 
950: Reads total 960 bit card simultaneously. 
SWITCH CONTACT CONFIGURATION: Standard: Form A -
SPST normally open. Form B - SPST normally closed. 
Form C - SPOT non-shorting. Form D - STDT shorting. 
Each of the standard configurations available ·on any bit 
within the programmer. SpeCial switching per customer 
specifications. 

SWITCH CONTACTS: Silver alloy, double-action, self-clean
ing. Contact-to-contact resistance 0.003 to 0.015 ohms. 
Excellent dry circuit characteristics. 
SWITCH CONTACT ELECTRICAL RATING: (Resistance load). 
Break 2 amperes at 28 Vdc: break 1 ampere at 110 Vac: 
and continuously carry 5 amperes. 
PROGRAMMER ACTUATION: Mode] 240P and Model 960P 
are available motor driven only. 
MOUNTING: Bench (horizontal) or rack (vertical) 10" W, 
15" H, 13" D. 
NEMA ENCLOSURE: 14" D. 731_" W, 13" H. 
SPECIALS: to customer specifications. 

-------------------------------------------I 
I 
I 

I 
I 
I 
I 
I 

MODEL 310, IN RACK MOUNT 

1550 

.Adapters available tor 
DC & AC current 

and transistor testing. 

DIGITAL SCALER INSTRUMENTATION 
* 3 significant figure in-line digital presentation * Within 1 % of indicated value on all measurements * Passive solid state circuitry for long term stability * Automatic, fail-safe resettable protection system * Rugged, militarized, self-contained portables 

DIGITAL TRUE RMS 
Model 320 ... Precise digital read
out of the RMS value of complex 
waveforms containing both AC and 
DC components and with crest fac
tors as great as 10 to 1. AcctJrate 
to within 1% of indicated value 
from 100 mv to 1000V. Freq. Resp.: 
20 Hz to 100 kHz. 
(Shown in bench case) Supplied in 
fiberglass lab case 10" x 6112" X 
3'14", 4112 Ibs. net. 

DIGITAL DC VOLTMETER 
Model 310 ... Readability, repeat
ability and within 1% of accuracy 
of actua I readout - at a price of 
conventional analogs. 
3 significant .figure indication 100 
mv to 1000V DC. (Shown in 19" 
rack panel) supplied in fiberglass 
lab case, 3314 Ibs. 
Model 311 available same except 
overload protection non-resettable. 

DIGITAL MULTIMETER 
Model 300 •.• 3 figure digital. All 
readings within 1% of indicated. 
AC or DC voltage: 100 mv to 
1000V: response 10 Hz to 100 kHz 
calibrated in RMS value of sine 
wave. DC current: 10 /LA to 10 A. 
Resistance HI to 1 Mil (wheatstone 
bridge with direct digital readout). 
Resettable overload protection sys
tem. Supplied in waterproof, fiber
glass case 10/1 x 7'14" X 4314", 631_ 
Ibs. net. Model 300M (Militarized) 
for use in extreme environments. 

TRANSMISSION LEVEL 
(dbm) METER 

Model 332 . _ . For measuring and 
setting transmission level. Direct 
reading in dbm for 600 and 900 
ohm sources. (0 dbm = 1 milli
watt) 3 digit readout of -20.0 to 
+20.0 dbm, within ±0.1 db. Range 
to -35 dbm analog. Freq. re
sponse: 10 Hz to 100 kHz. RMS 
responding. Fail safe resettable 
overload protection. Fiberglass lab 
case shown, 10/1 x 6'12/1 X 3'14/1. 

MODEL 300, IN FIELD CASE I 

MODEL 332, IN LAB CASE I 
WESTERN RESERVE ELECTRONICS, INC. 
12430 Euclid Avenue • Clevelend, Ohio 44106 • (216) 791-5112 

See YELLOW SECTION far Local Offices, Phones eem/1969 



Nickel-Cadmium and Silver-Zinc 
Battery Charger/Analyzer Systems 
MODEL 1575 Nickel-Cadmium System 
This battery charger-analyzer concept is thoroughly design tested as a system 
to provide maximum efficiency in programmed maintenance of nickel-cadmium 
batteries_ 

Required sequence of events is unitized in a functional package to increase work 
flow efficiency with minimum equipment Since all units can function simulta
neously, single system has capacity for 3 batteries at a time; i.e., one discharging, 
one charging, and one under evaluation. 

Exhaustive tests have proven this system to assure a full charge - safely! ... 
and provide cell restandardization in the process. 

1) Deep discharge of each cell assures total emptying of battery safely - with 
all cells to "zero". This standardizing effect assures a zero-base for each cell. 

2) 150% ampere-hour charge at precise prescribed rate assures "total-fill" of 
the battery. 

3) Evaluation cycle "pulls" 100% of battery rated capacity in 2 hours. Analyzer 
automatically cuts off at either of 2 points ... at preset voltage point, or at 
2 hours ... and "holds" the result. 

ANALYZER, MODEL 1000 - Discharge Rate: 5 preselectable discharge current 
ranges: 1.8,2.5,5.5,11,17 amperes. Discharge Time: 0-2 hours, ±5%. Cut
off Voltage: I nternally adjustable, 17-20 volts. I ndicators: "Capacity Accept", 
"Capacity Reject", "Power On". Meters: 250·, 4 112", ruggedized. Voltmeter: 
0-40 volts. Ammeter: 2-range; 0-10, 0-20 amperes. Circuit: Solid state power 
switching. Physical: 19" W., 10'12" H., 11" D., 331bs. Rugged, portable, rack 
mountable, drip-proof construction. Cooling is forced air. 

CHARGER, MODEL 1500 - Charge Current: 5 preselectable ranges: 1.8, 2.5, 
5.5, 11, 17 amperes, ± 3%. Charge Time: 0-3 hours ± 5%. Meters: 250·,4'12", 
ruggedized. Voltmeter: 0-40 volts. Ammeter: 2-range; 0-10, 0-20 amperes, 
Overload Protection: Charge terminates if output voltage rises above 33V on 
all ranges (except 2.5A range - 34.5V). Indicators: "Power On", "Charge 
Complete", "Abnormal Charge". Circuit: Solid state. Physical: 19" W., 10'12" 
H., 11" D., 72 I bs. Rugged, portable, rack mountable, drip-proof. Cooling is 
forced air. 

5 popular discharge fixtures for fixed resistive load to each cell at the C/2 rate, 
and MA and MS type battery cables are available from stock_ Other fixtures are 
available on special order. 

Specifications subject to change without notice. 

MODEL 1525 Silver-Zinc Battery Charger 
Also charges Nickel-Cadmium, Silver-Cadmium, and Lead-Acid Types 
The Model 1525 is a portable, 3-channel battery charger that meets the most strin
gent requirements for charging Silver-Zinc batteries (such as BB-451/U types). 

The unit is designed with modular plug-in circuits and features a precision, solid state 
electronic control that permits front-panel programming of cut-off voltages in one
tenth volt steps, from 0.0 to 36.0 volts. This programming extends the capabilities so 
that the equipment may be used for charging Silver-Cadmium, Nickel-Cadmium or 
Lead-Acid battery types. 

Each of the 3 channels may be used independently at currents of 1.0 or 2.25 amperes, 
or connected in parallel to provide up to nine different currents (up to 6.75 amperes). 

Fail-safe charging indication is provided via internal sensing circuitry which assures 
that the programmed charging current is flowing when the charging lamp is lighted. 
The system automatically prevents damage to batteries or charger due to opdrator 
error. 

Single cell charge capability permits charge equalizing of a battery. The 1525 is thor
oughly militarized ... including R.F.1. suppression. 

Accessories furnished include 3 special charging handles for BB-451/U Silver-Zincs, 
and universal charging cables for other batteries. Cables, line cord and instruction 
manual are neatly stored in the case lid. Self-contained, water tight portable case; 
13%" W., 11" H., 11'12" D., 38 pounds net. 

i4§iiiij,mD SECTION 2900 

Overall system, rack and cabinet, is approximately 
22" W., 4' H., 12" D., 192 Ibs. and is of strong 
steel construction with drip-proof finish. Discharge 
fixtures and cables fit neatly into the compart
mentized storage cabinet. 

I 

Specifications subject to change without notice. WESTERN RESERVE ELECTRONICS, Inc 
12430 Euclid Avenue • Cleveland, Ohio 44106 (216) .791-5112 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1551 
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Westinghouse 
offers a 

broad choice 
of panel instruments 

Available through your local 
Westinghouse distributor. 
For a full listing of ratings 

and prices, ask for the 
descriptive bulletins 

and price lists .!>hown 
for each instrument. 

You can be sure ... if it's 

Westinghouse 

tAt' instrument 

th: instrument 

tAt' instrument 

Foundation Line 
Premium instruments for quality test or in
strumentation equipment. Always custom 
built to meet a specific need. Sizes, 41/2 and 
51/2 inches. Taut-band suspension. D-c: 5 
microarnps to 20 amps, voltmeters to 600 
volts, self-contained. Accuracy and tracking 
to 1/2 %. A-c rectifier: 5 microamps to 20 
milliamps, voltmeters 200,000 ohms per volt. 
Transducer combinations listed at bottom 
of page. 
Descriptive Bulletin 43-370 Price List 43-300 

20/20 Custom Line, Surface Mounted 
Taut-band suspension instruments priced to 
be generally competitive with quality pivot
and-jewel instruments. Accuracy, 2%. Sizes, 
21/2,31/2,41/2 and 51/2 inches. Most ratings 
carried in stock. D-c: 50 microamps to 50 
amps, 20 millivolts to 800 volts. A-c rectifier: 
80 microamps to 20 milliamps, 3 to 800 volts. 
A-c moving iron: 5 milliamps to 50 amps, 1.5 
to 600 volts. Transducer combinations are 
listed at bottom of page. 
Descriptive Bulletin 43-320 Price List 43-300 

Rear-of-panel Mounting 
Foundation or 20/20 instruments are avail
able with rear-of-panel mounting kits, with 
or without illumination. 
Descriptive Bulletins 43-320 and 43-370 

Price List 43-300 

Conventional Round 
USA standard: dimensions. Conventional 
pivot-and-jewel mechanisms. Sizes, 31/2 and 
41/2 inches. D-c: 20 microamps to 50 amps, 
50 millivolts to 800 volts. A-c rectifier: 100 
amps to 10 milliamps, 0.5 to 600 volts. A-c 
moving iron: 5 milliamps to 50 amps, 1.5 to 
800 volts. Radio frequency: 10 milliamps to 
20 amps a.c. Transducer combinations are 
listed at bottom of page. 
Descriptive Bulletin 43-350 Price List 43-300 

Conventional Rectangular 
USA standard dimensions. Conventional 
pivot-and-jewel mechanisms. Sizes, 31/2 and 
41/2 inches. D-c: 20 microamps to 50 amps, 
50 millivolts to 800 volts. A-c rectifier: 100 
amps to 10 milliamps, 0.5 to 600 volts. A-c 
moving iron: 5 milliamps to 50 amps, 1.5 to 
800 volts. Radio frequency: 10 milliamps to 
20 amps a.c. Transducer combinations are 
listed at bottom of page. 
Descriptive Bulletin 43-350 Price List 43-300 

Panel Instrument Transducers 
Combine with any panel instruments to read 
watts, vars, frequency, power factor, rms 
voltage, rms current, expanded voltage, 
speed or temperature. Standard frequen
cies, 60 and 400 Hz. Accuracy, 1 %. Outputs 
compatible with characteristics of panel 
instruments. 
Descriptive Bulletin 43-861 Price List 43-860 

1552 See YELLOW SECTION for Local Offices, Phones eem/1969 
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BRUSH 
CLEVITE CORPORATION / BRUSH INSTRUMENTS DIVISION / 37TH AND PERKINS / CLEVELAND, OHIO 44114 

MARK 2DD-MODULAR SERVO PENMOTOR RECORDERS 

The Brush Mark 200 Recorder System Series 1707 
combines the advantages of all solid state elec
tronics with modular construction and a flexibility 
in application never before achieved. The result is 

a totally new concept in instrument design which 
allows any system to be tailored to specific re
quirements by selection from a broad range of 
IIbuilding block" subsystems. 

6 STEPS TO CREATE YOUR OWN MODULAR SERVO PEN MOTOR RECORDER 

• CHOOSE YOUR OSCILLOGRAPH 

• SELECT A SUITABLE PEN MOTOR 

• IDENTIFY APPROPRIATE CHANNEL-WIDTH COMBINATION 

GENERAL SPECIFICATIONS 

No. analog channels ........... .4/80 mm, 8/40 mm, or 4/8-channel "Multi
markers," or any in combination 

No. event channels .............. 2 standard (others mounted interchannel at 
option) 

Non-linearity ...................... ±0.5% full scale 
Chart speeds ...................... 0.05, 0.1, 0.2 (or 0.25*), 0.5, 1, 2, 5, 10, 20 

(or 25*), 50, 100, 200 mm/sec_ Other chart 
speeds on special order. 
*Specify whether 20 or 25 

Chart-speed inaccuracy ...... ±0.25% @ nominal line frequency 
Chart capacity .................... high contrast: 500'; reproducible: 850' 
Writing method .................. pressurized ink 
Trace width ........................ 0.Dl" nominal 
Presentation ........................ true rectilinear 
Timer .................................. standard timing pulses of 1 plus 10, 20, 30, 

or 60 seconds 

CHOICE OF PEN MOTOR 

DUAL40MM PENMOTORS 

Containing two analog penmotors in a single 
magnet block, this compact unit gives you 
two 40mm analog channels powered by an 
associated dual-channel drive amplifier. Fre
quency response of this system is 55 Hz full 
scale, extending to 200 Hz at reduced am
plitudes. 

SINGLE aOMM PEN MOTOR 

This 80mm deflection penmotor permits 
analysis of recorded data with accuracy and 
resolving power never before possible. Flat 
frequency response is better than 30 Hz full 
scale, to 55 Hz at 40mm Pop amplitude and 
extends to 200 Hz at reduced amplitudes. 

a·CHANNEL EVENT "MULTI MARKER" 
Eight event markers sharing a common mag
net block, driven by a 5-volt-sensitivity high
impedance amplifier, provide for closely
spaced recording of multiple events in 
sequence-side-by-side with analog data if 
desired. Driven by one 8-channel event
marker amplifier. 

• SELECT SIGNAL CONDITIONER 

• CHOOSE YOUR CABINET 

• CREATE YOUR MODEL NUMBER 

CHOICE OF OSCILLOGRAPHS 

A flush mounted vertical oscillograph ... a pull
out horizontal oscillograph ... 
• identical performance characteristics 
• push-button control of 12 chart speeds 
• provision for quick chart paper loading 
• easy accessibility to all internal parts 

nlT 
401tll. I I 
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MARK 200-MODULAR SERVO PENMOTOR RECORDERS 
CHOICE OF CABINETS 

Brush cabinet with 
vertical oscillograph 

e cabinet, 
oscillograph 

CHOICE OF CHANNEL·WIDTH COMBINATIONS 

Standard Brush chart paper is available only for these six standard com
binations_ In the lefthand group of digits, "I" stands for an 80-mm pen
motor; the digit "2" stands for a dual 40-mm penmotor; and the digit "8" 
stands for one 8-channel Multimarker module. Each pen in the 8-channel 
unit is an event marker capable of being deflected one direction only. The 
position of the digit in its numerical group corresponds to the penmotor's 
position in the oscillograph. Note that width of the channels must be in 
descending order starting from left of the oscillograph, and numerals are 
in ascending order. 

Brush cabinet with 
horizontal oscillograph 

Brush portable model. 
disassembles into 3 sections 

Brush console cabinet for 
4200-series, plug-in amplifiers 

CHART PAPER 

1. Standard chart paper is available for the following penmotor combina
tions: 

1111-1707 
1122-1707 

2222-1707 
2288-1707 

8888-1707 
1222-1707 

Penmotor combinations other than the above will require special chart 
paper at a one-time set-up charge plus cost of paper itself. 
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MARK 200-MODULAR SERVO PENMOTOR RECORDERS 

STANDARD SYSTEMS 

description 

VERTICAL 

4-80mm channels for 4185 series preamps 
4-80mm channels for 4200 series preamps 
4-80mm channels for 4485 series preamps 
8-40mm channels for 4185 series preamps 
8-40mm channels for 4200 series preamps 
8-40mm channels for 4485 series preamps 
4-8-channel event markers 

HORIZONTAL 

4-80mm channels for 4185 series preamps 
4-80mm channels for 4200 series preamps 
4-80mm channels for 4485 series preamps 
8-40mm channels for 4185 series preamps 
8-40mm channels for 4200 series preamps 
8-40mm channels for 4200 series preamps 

Portable model disassembles into three 
sections_ 

8-40mm channels for 4485 series preamps 
4-8 channel event markers 

ACCESSORIES 

descriplion 

CHART TAKEUPS 

Internal takeup full roll, vertical oscillograph 

Same as 11-2231-01, but for 400 Hz 

External takeup full roll, horizontal oscil
lograph 

External takeup short run, vertical oscillograph 

External takeup short run, horizontal oscil
lograph 

Chart folder for producing Z-Fold pack, Rack 
mounting, including pack tray, for use with 
model 11-2983-502 chart paper 

descriplion 

EVENT MARKER KITS (Factory installed) 

7-channel interchannel bi-direclional evenl 
marker kit. Consists of 7 type 11-2222-00 

model number 

1111-1707-110 
1111-1707-120 
1111-1707-140 
2222-1707-110 
2222-1707-120 
2222-1707-140 
8888-1707-100 

1111-1707-210 
1111-1707-220 
1111-1707-240 
2222-1707-210 
2222-1707-220 

2222-1707-221-
3705 
2222-1707-240 
8888-1707-200 

I model number 

11-2231-01 

11-2231-04 

11-2402-41 

11-2402-51 

11-2402-61 

11-2271-20 

I model number 

standard markers. 11-2221-00 
Standard 3-posilion bi-direclional event mark-
er (1 at each margin is standard on all oscil-
lographs), when ordered separately. RA 2103-90 
Evenl marker, bi-directional d'Arsonval type, 
pulse-width discriminating. Left margin only. 11-2123-00 

EVENT MARKER AMPLIFIERS (Factory Installed) 

Single-channel amplifier, lOOk ohms input, 
positive 5V sensitivity, 0-4V not deflecting: 
used with standard or interchannel event 
markers 13-5511-00 
Single-channel amplifier, 2.2k ohms input, 
negative IV sensitivity, 0 to -IV not deflect-
ing: used with standard or interchannel event 
markers 13-5511-01 
Single-channel amplifier, for bi-directional 
event marker (11-2123-00) positive & negative 
5V, lOOk ohms input. 13-5511-02 

7-CHANNEL KIT, COMPLETE WITH & AMPLIFIERS 
positive 5V senSitivity, 0-4V not deflecting (for 
vertical oscillograph only) 13-5581-00 

MISCELLANEOUS 

Polarity reversal panels 
for 4200 series preamplifiers 11-1604-00 
for 4485 series preamplifiers 11-1604-02 
Viewing table, complete with chart takeup 11-1501-20 

Configuration for extended-chart 
viewing table-and-takeup; 
vertical oscillograph 

11-2402-51 shari-run chari take up 

descriplion 

MISCELLANEOUS (continued) 

Viewing table, complete with 51/4" pedestal 
housing for 4100 and 4400 series preampli
fiers and chart takeup 
Viewing table, complete with 10112" pedestal 
housing for 4100 series preamplifiers and 
chart takeup 
Paper-bin accessory kit for console cabinet 
Data-loss indicator panel 
Data-loss sensor for 1 80 mm penmotor 
Data-loss sensor for 1 dual 40mm penmotor 
RFI kit to meet specification MIL-1-26600 
class -II except paragraph 3.1.2 "short run 
interference." 
24-volt relay kit for partial remote control 
90-volt relay kit for partial remote control 
Band tool assembly for both 40- and 80-mm 
penmotors 
Dust cover for console cabinet 
30° inclined writing table, vertical oscil
lograph 
Preamplifier extension cable 
Drive amplifier extension cable 
Amplifer calibration unit, for use with 4200 
and 4485 series preamplifiers, Permits check
ing calibration on all channels, includes pen
centering control. 
Remote control panel. Provides pushbutton 
control of all chart speeds from remote posi
tion. Includes indicator light and interlock 
light. 

'Must agree with system prefix. 

11-2271-20 Z-fold accessory 

model number 

1H501-21 

11-1501-22 
11-1750-00 

0000 1-1605-00 
11-1711-00 
11-1712-00 

11-1730-00 
11-1506-00 
11-1506-10 

341409-915 
465430 

11-1501-10 
342960-915 
11-1508-03 

00001-5403-20 

443400-915 
S3236 
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CLEVITE CORPORATION / BRUSH INSTRUMENTS DIVISION / 37TH AND PERKINS / CLEVELAND, OHIO 44114 

descriptio.n 

STANDARD SYSTEMS (Rack Mounting) 

Basic Recorder, 4 40mm channels. In
cludes right and left hand event markers. 

Basic Recorder, 2 80mm channels. In
cludes right and left hand event markers. 

Basic Recorder, 1 80mm channel and 2 
40mm channels. Includes right and left 
hand event markers. 

Basic Recorder, 2 8-channel multimarker 
penmotors (16 channel). Marginal event 
markers are not included. 

Mark 240 recording system in accordance 
with BUWEPS Drawing No. 1222474. Test-
ing for compliance with paragraph III C5 
has not been performed by Brush Instru-

model number 

2200-6607-10 

1100-6607-10 

1200·6607 -10 

8800·6607-10 

ments. 2200-6607-10815 

POWER OPTIONS 

1. For 115 V, 400 Hz operation change model number suffix to -14. 

2. For pulse chart drive change model number suffix to -30. Signal conditioning 
(pulse-drive amplifier) may be required at extra cost. 

NOTES 
Base prices include basic recorder, pen motors, drive amplifiers and event 
markers. (Except 8800-6607-10 model which has no event markers.) 

Preamplifiers (where required) are not included in unit price. 

Accessories, other than event markers, are not included in unit price and must 
be priced separately. 

Benchtop cabinet 
optional at extra cost 
as shown in table. 

Cart is optional at 
extra cost as shown 
in table. 

MARK 240-SERVO PENMOTOR RECORDER 
" This versatile, high-accuracy direct writing recorder is a complete, self

contained system designed for a very wide range of applications where 
resolution and precision in measurement are required. It may be mounted 
in standard 19/1 racks to RETMA specifications, or in Brush racks, or 
bench-top cabinets. . 

Modular design permits selection of interchangeable plug-in pre-ampli
fiers of the solid state Brush 4200 Series, affording choice of high gain 
doc units (with or without calibrated zero suppression) straight-through 
couplers, strain-gage, log-linear and phase-sensitive demodulator types; 
also with biomedical preamplifiers of the Brush 4300 Series. 

The Mark 240 may be fitted with two each of either dual-channel 40mm 
or single-channel 80mm analog penmotors, or with 8-channel event 
"Multimarker" modules-either alike or in combinations. Analog modules 
include drive amplifiers mounted internally, providing requisite sensi
tivity for preamplifier inputs, position-feedback circuitry, signal-limited 
circuitry, and controls for damping and span adjust. "Multimarker" event 
amplifiers, also internally mounted, provide 5V ON, a to 4V OFF triggering 
and lOOk impedance for "Multimarkers" when these are specified. 

SPECIFICATIONS 
No. analog channels .............. 2 8mm, 4 40mm, or 2 8·channel "Multi markers" or 

any combination 
No. event channels .............. 2 standard (others mounted interchannel at option) 
Non linearity ....................... ±0.5% a-c or doc 
Chart speeds .................... 0.05, 0.1, 0.2 (0.25*), 0.5, 1, 2, 5, 10, 20 (or 25*), 

50, 100, 200 mm/sec. Other chart speeds on spe
cial order. 
*Specify whether 20 or 25 

Chart speed inaccuracy ...... ±0.25% @ nominal line frequency 
Chart capacity ..................... high-contrast: 275'; reproducible: 400' 
Writing method ....................... pressurized ink 
Trace width .......................... 0.01" nominal 
Presentation .......................... true rectilinear 

ACCESSORIES 
description 

ACCESSORIES 

External chart takeup 
Mobile cart 
One second timer 
I nterchannel event marker center mount
ing, when ordered separately. 
Single-channel event marker amplifier, 
lOOk ohms input, positive, 5V sensitivity, 
a to 4V not deflecting: used with standard 
or interchannel event markers. 
Single-channel event marker amplifier, 
2.2k ohms input, negative IV sensitivity, 
o to -IV not deflecting: used with stan
dard or interchannel event markers. 
Benchtop cabinet-with handles 
Dust cover-for cart mounting only 
Band tool 

. model number 

11-6402·02 
11-6405-10 
RA 2101-10 

RA 2103·90 

13-5511-00 

13-5511-01 
11-6407-00 
11-6404-24 
341409·915 
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MARK 260-SERVO PENMOTOR RECORDER 
A complete, self-contained portable recorder capable of handling the great 
majority of recording tasks with precision and utmost operator conve
nience_ Simple and rugged in design, the Mark 260 offers features pre
viously available only in more expensive recorders_ 

The recorder's patented pressurized inking system produces charts of 

SPECIFICATIONS 
Number of channels __________ 6 analog. 4 event (2 on margins. 2 interchannel) 

Channel span .. _ ................ _40mm (50 divisions) 
Frequency response .. _ ...... _at 50-div_: Flat within ±2% of full scale from doc to 

40Hz 
at 10-div_: Flat within ± 2% of full scale doc to 100 
Hz;: 3dB down @ 125Hz 

Non-linearity .... _ ................ _±0_5% full scale a-c or doc 

Trace presentation ........ _ ... rectilinear 
Writing method .................. pressurized ink 

Chart description .............. six 40mm grids graduated in 50 divisions each. 5mm 
increments on time axis. Event marker channels on 
both chart margins and interchannel 2-3 and 4-5. 

Chart capacity .................... high-contrast: 225 ft. 
Chart speeds .................. eight: 1. 5. 25 and 125mm/sec. plus same speeds in 

mm/min. 
Timer ....•....................•...... internal timer produces 1-sec. pulses on left inter· 

channel event marker. Rear-panel switch ~lIows 
choice of timer or external input. 

Input circuit ...................... differential. balanced-to-ground 
Input impedance .............. 10 megohms balanced. 5 megohms each termil.al to 

ground 
Common-mode rejection .... 60dB @ 60Hz. 1mV range with 1k ohms unbalance 
Measurement range ......... .1mV/ chart division to 500V doc full scale (50 chart 

divisions) 
Maximum allowable .......... 500V doc or p.p a-c either terminal (No.1 or No, 2) to 

input voltage to ground or between terminal 1 and 2 (354V rm3 sine-
avoid damage wave) 

Signal limiters ................... built-in. adjustable. prevent pen·damage from off-
scale overloads 

Power Input ..... , ............... .115V a-c ±1O%. 60Hz 
power consumption .......... 200 watts. 275VA @ 60Hz. 115V a-c 

Dimensions ........................ 17.5" wide x 16.25" high x 10.25" deep 
Weight ................................ 65 Ibs .• less chart paper 

i44.iiij,ffiffljj SECTION 3000 

unparalleled clarity_ The system includes two disposable ink cartridges
sufficient for a year's normal recording-which can be replaced in min
utes_ Traces are immediately smudge-proof, uniform in width at any pen 
velocity_ Presentation is rectilinear, to facilitate wave-form interpreta
tion_ Four event markers, tWlJ on margins and two interchannel, are 
standard_ 

description 

BASIC UNIT 

Mark 260 portable recorder 6 40mm 
channels; pressure ink; 1mV sensitivity. 

ACCESSORI ES 

Chart take-up 

Rack mounting kit 

Adapter kit for mounting Mark 250 in 
mobile cart listed below 

Mobile cart (identical to the same shown 
for Recorder Mark 240) Adapter kit re
quired 

Starter kit. includes 12 rolls chart paper. 
gram gage. 2 pen-adjust wrenches 

6-channel portable preamplifier carrying 
case 

Connecting cable for preamplifier. 1 
channel 

model number 

15-6367-00 

11-6402-04 

11-1202-09 

11-6260-00 

11-6405-10 

11-6250-02 

11-4163-10 

11-4310-06 
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MARK 220-PORTABLE SERVO PENMOTOR RECORDER 

SPECIFICATIONS 

Dual Channel Portable . 
Preamplifier C~rrylng 
Case 11·4123·10 

Number. of channels ............ 2 analog. 2 event 
Analag·channel span ............ 40mm (50 divisions) 
Frequency response .•..•.......•• at 50·div: flat within ±2% of full scale from d·c 

to 40Hz 
at 10·div: flat within ±2% of full scale from d·c 
to 100Hz. 3dB down @ 125Hz 

Trace presentation ••..•..•.••. rectilinear 
Trace width ••...••.•....•••.•...••• 0.01" nominal 
Writing method .................... pressurized ink 
Writing fluid .......................... 1 oz. (sufficient for one year of normal recording); 
:. . replaceable throw·away cartridge 
Chart description •....•••..•.•••• two 40mm grids graduated in 50 divisions across 

.. . . span. Graduated increments on time axis. Right. 
center and left event marRer channels. 

Chart cipaclty ....................• :high·contrast: 275'; Reproducible: 400' 
Chart speeds ........................ 1. 5. 25 and 125mm/sec. pushbutton (electrically) 

selected 
Chart-speed Inaccuracy ...... ±0.25% @ nominal line frequency 
Chart take·up ....................•... optional at extra cost 
Nan·llnearity ......•.............•••. ±0.5% full scale a·c or d·c 
Input circuit ....•...•............... differential. balanced·to·ground 
Input impedance ....•.. ; ........... 10 megohms balanced. 5 megohms each terminal to 

ground 
comman·made rejection •..••. 6OdB @ 60Hz. 1mV range with 1k ohms unbalance 
Measurement range ......••.... 1 millivolt per chart division to 500V d·c full scale 

(50 chart division) 
Maximum Input voltage ....•... 500V d·c or peak a-c either input terminal (N;. 1 or 

No.2) to ground (354 volts rms sinewave) 
Attenuatar steps •.....•...•.•....• 1. 2. 5. 10. 20. 50. 100 and 200mV/div: "off" 
Power input ....•••........•.•.•.••... 115 volts a·c ±10%. 60Hz 
Power consumption ..•..••....••. only 120 watts. 175VA @ 115 volts 
Dimensions •••.....••.•..•..•..•.•••••. 9Ye" wide x 13' ){o" high X SYe" deep 
Weight •..••••.•.........•••••.•••.••.•• .25 Ibs. 

The Brush Recorder Mark 220 isa completely self·contained·por· 
table recorder which weighs just 25 pounds, measures 9 x 14 x 8 
inches. It has two 40mm channels and four pushbutton chart 
speeds. Maximum sensitivity is 1 millivolt per chart division. 

Voltages up to 500 volts d·c or peak a-c can be applied to its input 
terminals without damage to any component-no matter what the 
attenuator setting. Protection of pens against overload is af· 
forded by electrical limiters on both channels. 

A pen·position servo system, based on a frictionless transducer, 
assures extreme accuracy. Pen motor and transducer are fully 
enclosed and are immune to wear, time and dirt. 

The pressurized ink system enables pen to write dry, smudge·free 
traces. Disposable, plastic ink cartridge can be replaced in min· 
utes. If power is lost or chart paper runs out, the writing system 
stops immediately and ink is sucked from the pen tip back into 
the system. "Puddling" cannot occur. 

Left·and right·margin event markers (standard) can be manually 
activated by buttons on the control panel or by external switch 
closure through convenient jacks on the rear panel. 

Pen motion is rectilinear to facilitate interpretation of wave· 
forms. 

• Priced for universal application 

• Rectilinear marking for easy interpretation 

• Lightweight. extremely portable 

• Dual·channel convenience 

• Unmatched trace clarity 
• High'resolution, smudge·free ink recording 

• Uses low·cost Accuchart® paper 
• Contactless, position feed·back pendrive system ignores dirt wear 

• Reliable, all solid·state electronics 
• New, disposable, pressurized ink cartridge for greater convenience 

description 

BASIC UNIT-MARK 220 

Mark 220 portable dual·channel system 

Telecommunications Mark 220. Same as 
15.-6327-50. but includes 'A.th·second 
timer. provisions for remote chart drive. 
a·c to d·c converter. protective cover 
with storage facility. 

ACCESSORIES 
Starter kit. including 12 rolls chart paper. 
gram gage. 2 pen·adjust wrenches. dust 
cover. 

Replacement kit. includes 12 rolls chart 
paper, 2 analog pens, 2 event pens. 1 
ounce Ink cartridge. 

l-second timer 

Chart takeup 

Rack·mounting kit 

Mid·channel event marker 

Dust cover 

Connecting cable for preamplifier. 1 
channel 

Dual channel portable preamplifier car· 
rying case 

model number 

15-6327-50 

15-6327-51 

11-6250-00 

11-6251-00 

11-6101-21 

11-6402-03. 

11-1202-08 

11·6221-00 

465971 

11-4310·02 

11-4123-10 
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MARK 2BO-WIDE CHART PORTABLE SERVO PENMOTOR RECORDER 

The Recorder Mark 280 is a high-performance two-channel re
cording system which permits analysis of recorded data with 
accuracy and resolving power never before possible in a medium
frequency recorder. It combines a basic system accuracy of 1/2% 
(static and dynamic) with double-width 80 millimeter channels 
capable of displaying this accuracy usefully to the unaided eye. 

Frequency response is not sacrificed. Peak-to-peak response at 
80 millimeter amplitude is beyond 35 Hz, and is flat at usable 
amplitude to 200 Hz. 

SPECIFICATIONS 
No. analog channels ............ 2; 80mm wide (50 divisions) 
No. event channels .............. 2; 3rd interchannel event marker is optional @ 

extra cost 
Chart speeds ........................ 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100, and 

200mm/sec. 
Trace width .......................... 0.01" nominal 
Presentation ........................ true rectilinear 
Writing method .................... pressurized ink 
Chart capacity ...................... high contrast paper: 275' 

reproducible paper: 400' 
Sensitivity ............................ 0.5 millivolts per chart div. 
Attenuator steps ................ 0.5, 1, 2, 5, 10, 20, 50 and 100mV/div; plus xl00 

multiples of above steps; "off" 
Measurement range .............. 500V full scale 
Frequency response ............ to 35Hz (80mm pop) 

(flat within 0.4 div.) to 60Hz (40mm pop) 
to 100Hz (15mm pop) 
to 140Hz (4mm pop) 

Signal input .......................... 1 megohm impedance, constant; floating, shielded 
Common mode rejection ...... d-c -120dB; maximum voltage off ground, :!:500V 
Noise ...................................... 0.2 division peak-to-peak with lOOk ohm source 

impedance. Any attenuator position 
Non-linearity ......................... :!:0.25% full scale, a-c or doc 
Stability ................................. 0.2 div./8 hrs. 
Zero suppression (model 

15-6327-10 only) ............... 8 ranges plus "off" and a vernier dial to read 3 
significant figures of d·c suppression voltage from 
+500V d·c to 500V doc 

description 

STANDARD SYSTEMS-Mark 280 

Mark 280 portable dual channel system, 
forced-fluid writing, rectilinear, 80mm 
channel width, 0.5mV/div., sensitivity; 
with right and left bi-directional event 
markers. 

Mark 280 portable dual channel system 
same as 15-6327-01, but with calibrated 
zero suppression. 

Same as 15-6327-01 except for 115V, 
400Hz operation. 

Same as 15-6327-01 but equipped with 
pulse-cha rt-drive'. 

Same as 15-6327-10 except for 115V, 
400Hz operation. 

Same as 15-6327·10, but equipped with 
pulse-chart-drive' . 

model number 

15-6327-01 

15-6327-10 

15·6327-04 

15·6327-30 

15-6327·14 

15-6327-40 

'Signal conditioning (pulse drive amplifier) may be required at extra cost. 

ACCESSORIES 

Chart takeup 

Cart 

description 

Rack mounting adapter 

One-second timer 

One-second timer for 400Hz operation 

Inter·channel event marker. Includes pen 
only when specified on original equip
ment. When ordered separately (iater) 
prices shown do not include pen. 

Band tool assembly 

Dual channel portable preamplifier car
rying case 

Connecting cable for preamplifier, 1 
channel 

model number 

11-6402-00 

11-6405-00 

11-1202-06 

11-6101-20 

11-6101-24 

RA 2103-90 

341409·915 

11-4123-10 

11-4310-08 
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MARK 250-HIGH FREQUENCY STRIP CHART RECORDER 

This versatile strip chart recorder combines the accuracy and 
resol ution of the wide-chart servo recorder with the fast re
sponse and flexibility of the direct writing recorder. 
The recorder is designed for use with any Brush interchangeable 
preamplifier, affording exceptional flexibility. 
The chart magazine is detachable, can be removed to user's desk 
for review. Chart can be manually transported backward or 
forward. Twelve chart speeds, pushbutton actuated. Sprocketed 
chart drive is synchronous with line power. 

description 

BASIC UNITS 

Mark 250 recorder. portable includes 
chart magazine with internal chart take· 
up and I-second timer. Does not include 
preamplifiers. 

Mark 250 recorder. rack mounted 

description 

ACCESSORIES 

Right·hand event marker 

left-hand event marker 

Removable chart magazine 

Dust cover for portable model 

Handle kit for portable Mark 250 recorder 

model number 

15-6317·00 

15-6617-00 

model number 

11·6220-00 

11-6220·00 

11-6104·00 

464809 

11-6230-00 

INCREMENTAL CHART DRIVE (OPTIONAL) 

Brush Recorders (Mark 200, 240 and 280) can be factory-equipped 
with a precision pUlse-actuated stepping motor in place of the 
synchronous chart-drive motor. This option permits slaving chart 
speed to a variable other than time, and finds use in connection 
with digital systems or where chart speed can be a function of 
an independent variable. 

In operation, the chart advances a precise and repeatable dis
tance for each input pulse or switch interrupt, affording very 
exact ch~rt positioning. Length of chart advance can be varied by 
pushbutton selection of chart speed control. 

The option includes a rack-mounted pulse-amplifier (model 17-
7680-00) and a plug-in frequency coupler (model 11-7280-00) 
which provides input pulse control. To order, add "900" following 
system model no. suffix, and call out Pulse Amplifier and Fre
quency Coupler by above model numbers. 

SPECIFICATIONS 
Span ............................... .4y." calibrated chart 
Response ...................... ..40 milliseconds full scale 
Non-linearity .................. ±0.5% of full scale. a-c or doc 
Presentation ....•............. rectilinear 
Writing method .............. pressurized ink 
Chart description ........ ..4'12" grid. 50 divisions. 100' (high contrast). 150' (re· 

producible) 
Chart speeds .................. two ranges: 0.02. 0.05. 0.1. 0.2. 0.5. 1 sec/div. or 

min./div. 
Basic sensitivity .......... 100mV/div .• ±2.5V full scale; 50k ohms input imped· 

ance (supplemented by preamplifier) 

Dimensions. . ................... 11:K." high x 14" wide x 18Ys" deep 
Weight ............................ 65 Ibs. 
power requirements ...... 115V. 60Hz. 130 watts max. 

Portable pulse amplifier 
Model 13·7380·00 shown with 
input signal conditioner 
module Model 11·7280-00. 
Applicable in Mark 200, 240 
and 280 Brush Recorders. 

PULSE DRIVE COMPONENTS 

description 

Portable pulse amplifier 

Input signal conditioner module (plugs 
into pulse amplifier) 
Rack mounting pulse amplifier 

model number 

13-7380-00 

11-7280-00 
13-7680-00 
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DATAPOINT-A NEW CONCEPT IN RECORDING 

Brush Datapoint, a high speed 8-channel multipoint recorder, 
operates in three modes: multipoint sampling, intensified sam· 
piing on one or two channels with less frequent sampling on the 
others, and continuous recording. And fast: continuously adjust· 
able sampling from 20 points/second to 2 seconds/point. 
Twelve paper speeds. 

FEATURES 
Accepts and records mixed inputs on same chart. Multiplexes at 
low levels; needs only one amplifier. 99.5% accuracy with non
contact position feedback system. Push-button selection of any 
or all 8 inputs. 

BASIC UNITS 
description 

Oatapoint a·channel multipoint recorder, portable 
Oatapoint 8·channel multipoint recorder, 
horizontal, rack·mounting 

ACCESSORIES 
description 

8·channel multiplex thermocouple conditioner 

model number 

15·6317-40 

15·6617·40 

model number 

13·4582·00 

'Miilij'fflD SECTION 3000 

SPECIFICATIONS: 

Presentation .................. Rectilinear 
Paper .............................. Z·fold pack with internal collection drawer. 75 foot 

length, 6 inches wide. Channel grid 4Y, inches wide, 50 
divisions, every 5th accentuated. In time axis, graduated 
10 divisions per inch, every 5th accentuated. 

Paper Speeds ................ 0.02, 0.05, 0.1 inches/minute and sec., plus "x10" mul· 
tiplier 

Paper Drive .................. Sprocketed drive, 12 speed transmission. Automatic shut· 
off when out of paper. 

Non·Linearity .................. ±0.5% full scale, enforced by non·contact position 
feedback system. 

Inputs ............................ ±2.5 volts into 50,000 ohms impedance, compatible with 
Brush external preamplifiers. 

Optional Inputs ............ Accessory amplifier with automatic thermocouple cold 
junction compensation, gain adjust and zero suppression. 
Has 8 additional input connections, to allow mixing ex· 
ternal signal conditioner channels with thermocouple 
inputs. Sensitivity: 5 millivolts full scale into 1000 ohms 
impedance. 

Power Requirements ...... 115V, ±10%, 60Hz. 100 watts, or 230V, ±10%, 50Hz, 
100 watts, . 
or 115V square wave, 60Hz 

DimenSions .................... 9" wide x 14'14" high X 12" deep 
Weight ............................ 35 Ibs. 
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BRUSH 
CLEVITE CORPORATION BRUSH INSTRUMENTS DIVISION I 37TH AND PERKINS I CLEVELAND, OHIO 44114 

SIGNAL CONDITIONERS Measurement Attenuator 
FOR BRUSH DIRECT WRITING SYSTEMS Description Model No. Range Steps 

SIGNAL CONDITIONERS ... 
FOR FULL-RANGE VERSATILITY IN DIRECT WRITING 

Medium 50mV/div. 0.05.0.1,0.2, 
Signal conditioners described in this catalog are designed to pro- Gain DC 13-4211-20 to 0.5, 1, 2, 

Preamplifier 250V 5V/div. OFF 
vide amplification, control and signal-conditioning functions for Full Scale (±0.5%) 

Brush direct writing recording systems. They extend the applica-
tion range of these systems to the full capability of the direct 
writing medium. 

Choice frommodels shown includes low, medium and high gain 13-4215-02 
doc preamplifiers in both single-channel plug-in and rack-mount- 100, 200, 
ing multi-channel models; also special-purpose units for carrier-

High Gain 13-4215-12 100V/div. 500V/div; 1, 2, 
Plug-In with to 5, 10, 20, 

transducer, demodulator, high off-ground voltage and logarithmic 
DC Pre- calibrated 500V 100mV/div. OFF, amplifiers zero Full Scale plus x 100 

applications. A series of signal-converters for graphic readout of 
suppression Mull. (±1.0%) 

frequency deviations, watts, amperes and a-c rms levels also is 
available. 

For applications in clinical medicine or biomedical research, 13-4215-62 
Brush offers special medically-oriented couplers for ECG, EEG, Very High 13-4215-72 1,2,5, 10,20, 
cardio-tachometer and physiological pressure measurements. Gain with IV/div. 50, 100, 200, 

Plug·ln calibrated to 500, 1000V/div. 
Couplers of this series combine with fixed-gain preamplifier sub- DC Pre- zero 50V Full Scale OFF, plus x 1000 

modules, for added gain and signal-conditioning, and can be in-
amplifiers suppression Mull. (±1%) 

terchanged easily and quickly. 

All Brush signal-conditioners have factory-fixed calibration and 
require no re-calibration when changed from one mode ofre-
cording to another. 1, 2, 5, 10, 20, 

1 in/in/div. 50, 100, 200, 
SIGNAL CONOITIONERS, 4200 SERIES-DC Carrier 13-4212-02 to 5 in/in 500,1000 

Preamplifier Full Scale with in/in/div. OFF, 
Self-powered Interchangeable Preamplifier Modules Interchange-

4 active gages CAL x 100 Mult. 
(internal) (±1 %) 

able single-channel preamplifier modules of the 4200 series pro-
vide utmost system flexibilitY,convenient signal control over See Note 1. 
wide input ranges, and highest performance standards. All are 
fully-enclosed solid-state units of rugged construction, incor- Error: 0.5mV 
porating aerospace-quality components and assembly practices. peak/div. to 0.5, 1, 2, 5, 10, Phase- 50V peak 

, Sensitive Full Scale 20, 50, 100, 200, 
Each unit contains its own regulated power supply, which governs Demodulator 13-4216-02 Reference: 500, 1000mV/ 

div., OFF CAL 
its specific operating frequency-thus operate completely in de- Preamplifier 10V to 120V (±1%) rms 60Hz to 
pendently. Calibration is factory-fixed. 10kHz 

For recording doc inputs in the range from 0 to 500 volts, the See Note 2. 

series includes medium, high and very high gain types, with 
calibrated zero suppression features optional. a-c: 10, 31.6, 

100 316mV 
a-c: 10mV to Full Scale; 

4200 SERIES-DC SPECIAL PURPOSE 100V rms 1, 3.16, 10, 31.6, 
Log-Linear 13-4214-00 Full Scale 100V Full Scale 

doc: IV to plus -50dB/F.S. INTERCHANGEABLE PREAMPLIFIERS Preamplifier 100V (±2%) 
For recording of inputs requiring special input circuitry, as from 

Full Scale doc: 1, 3.16, 10, 
31.6, 100V F.S. 

very high off-ground doc voltages, from. transducers requiring 
(±2%) 

See Note 3. 
excitation, from carrier-operated electrical mechanisms or from 
sources having wide dynamic ranges-these single-channel pre-
amplifier modules extend the capability of Brush direct writing 

0.5, 1, 2, 5. 10, systems into applications not otherwise easily adapted to High 0.5mV/div. to 20,50, 100, 
recording. Voltage DC 13-4215-82 1000V 200mV/div. plus 

Preamplifier Full Scale volts/div. Mull. 
(±1.0%) 

Like other models of Brush single-channel modules, all units 
have self-contained power supplies-thus can operate indepen- See Note 4. 
dently in the same enclosure with units having different operat-
ing frequencies. 
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Input Input 
Circuit Impedance' 

Single Ended, 50k 
Grounded constant 

Balanced, 1M Floating, constant Guarded 

Balanced, 
lOOk Floating, 

Guarded constant 

Single Ended, 30k Floating, constant Shielded 

Error: 
Balanced, Error: 
Floating, 1M 
Guarded constant 
Reference: Reference: 
Single Ended, 1M 
Floating, constant 
Shielded 

Single Ended, 10M 
Grounded constant 

1M 
constant 

Full Floating, in mV 
Shielded, Mode. 

10M and Fused constant 
in !IV" 
Mode_ 

'When operating. 

eern /1969 
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MOUNTING PROVISIONS 

Common Mode Rejection 

Single-channel signal conditioners are designed for use with all Brush 
direct-writing systems_ They can function as primary signal conditioners 
in modular systems such as the Brush Mark 200 and Mark 240; or as sup
plementary signal conditioners to augment use of recorders with built-in 
preamplifiers, such as Brush portable recorders Mark 220, Mark 260 and 
Mark 280_ doc 60Hz 

- -

@ 1k @ 1k 
unbalance unbalance 

160dB 130dB 

@ 1k @ 1k 
unbalance unbalance 

160dB 120dB 

@ 1k @ 1k 
unbalance unbalance 

120dB 120dB 

@ 1k @ 1k 
unbalance unbalance 

140dB 120dB 

- -

@ lk @ lk 
unbalance unbalance 

130dB 120dB 

SOHz 

-

@ 10k 
unbalance 

nOdB 

@ 10k 
unbalance 

100dB 

@3k 
unbalance 

nOdB 

@ 10k 
unbalance 

105dB 

-

@ 10k 
unbalance 

100dB 

Mounting provisions are identical for all plug-in signal conditioner models. 
Plug-in connectors are compatible with the various signal conditioner 
receptacles available for Brush recording systems. Each module is fully
enclosed in heavy-gage steel to protect interior components. Thumb
screws used for mounting also afford safe hand-holds for insertion or 
withdrawal. 

CARRYING CASES 

Model 11-41S3-10 (S-channel) 
Model 11-4123-10 (2-channel) 

These rugged heavy-gage carrying cases, available in 2-channel or 6-
channel models, provide convenient means for transport and use of Brush 
plug-in signal conditioners when used in conjuction with Brush portable 
recording systems. 

Each dual-channel module (the 6-channel model comprises three modules 
bolted together) includes receptacles for each pre-amplifier, two sets of 
four output binding posts, an a-c power cord receptacle and a convenience 
outlet. Power for the 6-channel unit is distributed by patch-cords, sup
plied. Convenience outlets supply a-c power for recorder or associated 
instrumentation. Six-foot signal cords with appropriate connectors are 
available as accessory for connection of each channel with Brush portable 
recorders Mark 220, Mark 260, or Mark 280, and should be specified 
on order. 

Note 1: Carrier Preamplifier Model 13-412-02 
QUICK-ENTRY INTERNAL PANEL 
CONTAINS OTHER CONTROLS 
Accessible with preamplifier partially withdrawn, this 
side panel has provision for setting transducer gage 
factors, phase adjustment, cal signal polarity and at
tenuator multiplier. Includes terminals for counting 
bridge-completion resistors; also for altering resistive 
and capacitive balance range. 

Note 2: Demodulator Preamplifier Model 13-4216-02 
QUICK-ENTRY INTERNAL PANEL 
CONTAINS OTHER CONTROLS. 
Accessible with preamplifier partially withdrawn, this 
side panel has provision for setting signal reverse, cal 
signal reverse, carrier band select and filter cut-offs. 

Note 3: Log-linear Preamplifier Model 13-4214-00 
SELECTIVE FILTERING 
In a-c Log and a-c linear modes, low frequency cutoffs 
are selectable at -3dB down paints of 7, 20, 100 and 
500Hz. Filter roll-off is 12dB per octave. 
In addition to high-pass filtering, each cutoff paint 
switches in proper filter elements to eliminate a-c rip
ple in output. At nominal frequencies, ripple will not 
exceed 1dB. Step response of the preamplifier is af
fected as follows: 

Note 4: High Voltage Preamplifier Model 13-4215-82 
FILTERING CAUSES NO LOSS CALIBRATION 

Cut-Off 
7Hz 

20Hz 
100Hz 
500Hz 
doc 

• Rise Time 
(10%-90%) 

O.4s 
O.ls 
0.02s 
0.004s 
2ms 

Selective filtering of extraneous electrical noise is accomplished without loss of 
calibration accuracy and with constant input impedance. Dial settings indicates 
3dB down paints of filter network. 
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BRUSH 
CLEVITE CORPORATION BRUSH INSTRUMENTS DIVISION I 37TH AND PERKINS I CLEVELAND, OHIO 44114 

SIGNAL CONDITIONERS 
4100 and 4400 SERIES 
MULTI-CHANNEL D-C PREAMPLIFIERS 
For use with Brush Mark 200 multi-channel recording systems in 
medium- or high-gain applications, these rack-mounting 8-chan
nel preamplifier units offer signal conditioning, control and 
amplification-also exceptional convenience and highest fidelity. 
Series 4100 medium gain models are available in choice of push
button or rotary attenuator configurations, with maximum sensi
tivity of 50 mV /div. and 50,000 ohms input impedance. The 
pushbutton model is ideal for analog computer use and features 
external-switch pushbuttons which allow control of the computer 
from the recorder station. Rotary-attenuator model occupies less 
space, has identical specifications, but does not include external 
switching feature. 
Series 4400 preamplifiers extend recording capability of the 
Mark 200 system to 1 mV /div. sensitivity, with floating inputs 
and 1 megohm input impedance. Models are available with or 
without calibrated zero suppression. 
Units have built-in power supplies, hence can operate indepen
dently at 50 to 400 Hz a-c power, 115 or 230 volts. Mounting 
provisions are compatible with standard 19-inch racks to RETMA 
specifications. 

4300 SERIES 
BIOMEDICAL COUPLER-PREAMPLIFIERS 
Brush biomedical coupler-preamplifiers (4300 Series) are spe
cifically applicable for recording of biophysical data for use in 
medical and life-science research, or in clinical and diagnostic 
applications. The series includes ECG, EEG, biotachometer and 
universal-purpose a-c/d-c couplers, plus an integrator coupler for 
blood pressure measurements and others where transducer ex
citation is required. All are fully-enclosed solid state units, de
signed to combine utmost accuracy, stability, common-mode 
rejection and reliability with greatest convenience in use. All 
are factory-calibrated and have independent power supplies. 

Biomedical couplers are designed to plug into a Universal pre
amplifier sub-module (model 13-4218-00), one per channel, which 
supplies final amplifier stages plus necessary signal isolation. 
Such combinations have response in the frequency range from 
doc to 10 kHz and have ample output to drive tape recorders, 
computers, oscilloscopes or other devices in combination with' 
the oscillograph. 

Description Model No. Measurement 
Range 

Alten
uator 
Steps 

13-4185·05 
(Push
button) 
13-4185-25 
(Rotary) 

12-4485-00 
13·4485-10 
with cali
brated zero 
suppres
sion 

50mV/div. 
to 

250V F.S. 

ImV/div. 
to 

250V F.S. 

High Gain Multichannel 
d·c Preamplifiers 

Description 

ECG 
Biomedical 
Coupler 

EEG and 
High Gain a·c 
Biomedical 
Coupler 

Bio·Tach 
Computer 
Coupler 

Universal 
a·c/d·c 
Biomedical 
Coupler 

Integrator 
Coupler 

Model No. 

11-4307-01 

11·4307-02 

11·4307·03 

11·4307·00 

Measurement 
Range 

20V/div. 
to 

25mV F.S. 

IV/div. 
to 

50mV F.S. 

Ibpm/div. to 
500bpm F.S. 
Hi level: 13V/div. 
to 25mV F.S. 
Low level: 
to 5V F.S. 

a·c: 20V/div. to 
25mV F.S. 
d.c: ImV/div. to 
25V F.S. 

11·4307·04 ImV to lOV 

0.05,0.1,0.2, 
0.51,2, 
5V/div., OFF 
(±I%) 

1,2, 5, 10, 20 
50mV/div., 

OFF plus x 
multiplier 
(±I%) 

Sensitivity 
Steps 

20, 50, 100, 200, 
500V/div. 
(±I%) 

1,2, 5, 10, 20, 50, 
100, 200, 500, 
1000V/div., OFF, 
(±2%) 

I, 2, 5, 10bpm 
(±2%) 
CAL, OFF, ECG 

a·c: 20, 50, 100, 
200,500V/div. 
(±I%), OFF 
d·c: I, 2, 5, 10, 20, 
50, 100, 200, 
500mV/div. 
(±I%) 

1,2,5, 10, 
20,50 and 
100mV/sec/div. 
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Input 
Circuit 

Single Ended, 
Grounded 

Single Ended, 
Floating, 
Shielded 

Miscellaneous 

LEAD SELECTOR 
OFF, Leads 1, 
2,3, AVR, 
AVL, AVF, V, CF 

FILTER 
POSITIoNs 
(-6dB ru: '12-
amplitude 
points) 
High: 20, 30, 60, 
90Hz; 1kHz 
Low: 0.1, 0.3, 
10Hz 

THRESHOLD 
SENSITIVITY 
("Trigger" 
voltage for 
rate modes) 
Hi level: 100V 
to 5mV 
(±20% adD 
Low level: 20mV 
to IV 
(±20% adD 

FILTER 
POSITIONS 
(C-3dB pOints) 
High (a-c/d-c): 
1,0, 30, 100Hz 
±i50/0j 1, 
10kHz ±15% 
Low (d-c) 0.05, 
0.5, 1.5Hz 
±15% 

eem/1969 
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Common Mode Rejection 
Input d-c@ 60Hz @ 1k Impedance 1k 

unbalance unbalance 

50k 
constant - -

lk 
constant 120dB 100dB 

Common 
Input Mode 

Impedance Rejection 
(60Hz) 

100M each unit 
to chassis 60dB @ 5k 
700k between unbalance 
any pair of 
electrodes 

80B @ 10k 100M unbalance into a minimum for any floating load; sensitivity otherwise dB 

High level: 560k 
each terminal to 
chassis 60dB @ 5k 

source 
Low level: 100M unbalance 
each terminal to 
chassis 

a-c ranges: 60dB all a-c ranges: 
20M @ 5k unb., 

40dB @ 50k 
unb. 
doc ranges: 40d B all doc ranges: @ 5k unb., 30dB 10M @50k unb_ 

60Hz @ 10k 
unbalance 

-

80 dB 

Max_ Skin 
Potential 

0.5V 
doc 

0.5V 
doc 

Universal Preamplifier 13-4218-00 

Each of the various Brush biomedical signal conditioners consists 
of two separate sub-modules; a coupler and a medical amplifier. 
The coupler contains the control panel and circuitry peculiar to 
its nameplate function. The medical amplifier,or "back end" of 
each plug-in module, is a universal a-c/d-c high-gain amplifier 
and other circuitry which is exactly the same for each channel, 
regardless of function. It is ordered by a separate model number, 
13-4218-00, one per channel. For one channel of ECG, for exam
ple, you must specify two model numbers: 11-4307-01 for the 
ECG Coupler and 13-4218-00 for its mating universal preamplifier. 
(Specifications refer to the combination.) The economic advan
tages of this arrangement are well established: when all of the 
couplers in your collection are not likely to be used simultane
ously, your investment in idle circuitry can be sharply reduced. 
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BRUSH 
CLEVITE CORPORATION / BRUSH INSTRUMENTS DIVISION / 37TH AND PERKINS / CLEVELAND, OHIO 44114 

SIGNAL CONDITIONERS 

5201 SERIES 
INPUT CONVERTERS 

This series of interchangeable plug-in input converter modules 
provides for conversion of rms volts, rms current, watts and/or 
frequency deviations into corresponding doc levels for direct 
recording on Brush oscillographs. They are widely used for per· 
formance evaluation of a-c operated motors, controls, voltage 
regulators, circuit breakers and other apparatus where a-c op
erating levels must be measured. 

THE SERIES INCLUDES A TOTAL OF SEVEN MODELS: 
Frequency Deviation 
Three models, for measurement in 45-55, 55·65, and 375·425 Hz ranges. 
A-C Watts 
One model, 0-250/500W @ 115V; 0-500/1000W @ 230V. Two frequency 
ranges: 55·65 Hz and 350-450 Hz. 
A-C Volts 
Two models, one with 0·300V range, the other with 90-140V and 180-280V 
ranges. Each has two frequency ranges: 55·65 Hz and 350·450 Hz. 
A-C Amps 
One model, with selected 0-1 amp, 0-2 amp or 0-5 amp measurement 
ranges. 

All models are designed to be compatible with established elec
trical industry standards. All have floating inputs. Units simply 
plug into standard preamplifier receptacles and are self-powered. 

Measure-
Description Model No. ment Sensitivity Rise Time 

Range 

INPUT 
CONVERTERS 11-S201-02 4S'SSHz' 
frequency 11-5201-03 SS-6SHz' 
deviation 11-S201-04 37S-425Hz' 
to doc volts 

0.2Hz/div. 
0.2Hz/div. 
1.0Hz/div. 

lOOms/50Hz 
75ms/60Hz 
2Sms/400Hz 

INPUT 
CONVERTER 
a-c watts to 
doc volts 

11-S201-0S 

@ 115V 
0-2S0W 
O-SOOW 
@ 230V 
O-SOOW 
0-1000W 

~O&&lOW/diV. 7Sms/60Hz 
20W/div. 2Sms/400Hz 

ATTENUATOR 
STEPS 

INPUT 11-S201-06 0-lS0Va-c 3Va-c/div. 
CONVERTERS 0·300V doc 6Va-c/div. 
a-c volts to 11-S201·07 90·140Va·c 1Va-c/div. 
d·c volts 180-280Va-c 2Va-c/div. 

ATTENUATOR 
0-1 amp a·c STEPS INPUT 

CONVERTER 
a-c amps to 
d·c volts 

11-S201-08 0-2 amps a-c 20ma/div. 

Description 

Portable 
DC Bridge 
Amplifier 

Porta,ble 
Thermo-couple 
Amplifier 

O-S amps a-c 40ma/div. 
100ma/div. 

Model No. 

13-4312-00 

Measurement 
Range 

For trans
ducers of 
2mV/V to 
10mV/V 
sensitivity 

2mV full to 
13·4312-00 70mV full 

scale 

30ms/60Hz 
10ms/400Hz 
50ms/60Hz 
ISms/400Hz 

50ms/60Hz 
ISms/400Hz 

Attenuator 
steps 

S, 10, 20, SO, 
100% load, 
OFF ad CAL 
(±1%) 

2-10, 10-20, 
20-30, 30-40, 
40-S0, 50-60, 
60-70, mV 
full scale 
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Input Input Input Voltage Current Impedance (max) (max) 

5k 
- - or more on 

all ranges 

135/270V 4.4/8.8 

-

-

Input 

Balanced to 
common, with 
removable 
ground strap 
50k 
constant 

Potentiometric 
lOOk 
minimum 

eem/1969 

continuous -

12k 
- or more on 

all ranges 

- Approx. 
1/4 

Common Mode Rejection 
d·c 60Hz 

@ lk 
unbalance 

80dB 

@ lk 
unbalance 

80dB 

@ lk 
unbalance 

SOdB 

14§,liij,ffld SECTION 3000 

Input Pllwer 
Frequency Factor 

Ranges Range 

- -

55-65Hz unity to 
0.5 leading 350-450Hz or lagging 

55·65Hz 
350-450Hz -

55-65Hz 
350-450Hz -
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MARK 2300 LlGHTBEAM OSCILLOGRAPH 
The Brush Series 2300 eight or sixteen channel oscillograph pro· 
duces direct recordings of unmatched readability by an incan
descent optical system possessing unique advantages in sim· 
plicity, safety, and economy. Dual·filament lamp insures fail·safe 
data acquisition. 

Writing speed is greater than 20,000 inches/second. Records are 
visible directly on exposure to ambient room light. They appear 
in fine traces at all writing speeds, uncluttered by UV jitter. 
Sixteen record speeds are controlled by pushbuttons, may be 
changed during operation with no loss of data. 

Galvanometers are simple plug·in units with no setscrews, re
quiring no adjustment other than spot·zeroing. Matched solid· 
state galvo amplifiers, optional, further augment application 
range. 

Brush's system of galvo drive amplifier design enables the user 
to avoid burdensome juggling of signal·source impedance, damp· 
ing resistance, natural frequency, and sensitivity parameters for 
each test set·up. 

By routine use of one or both Brush drive amplifiers (·00 or -10), 
the investigator can proceed with the simplicity of preamplifier
and-pen oscillography. 

description 

Either 1 or 2 of 
11·2130-00 magnet block 
must be ordered 
separately 

model number 

BASIC UNITS less 'galvanometers and accessories. 

Standard lightbeam oscillograph, (less 
magnet block) 

8-channel magnet block (order 2 for 16-
channel/operati on) 

GALVANOMETERS AND RELATED APPARATUS 

Galvanometer, flat frequency response 
0-22Hz, sensitivity 6 microamps/inch 

Galvanometer, flat frequency response 
0-45Hz, sensitivity 25 microamps/inch 

Galvanometer, flat frequency response 
0-100Hz, sensitivity 55 microamps/inch 

Galvanometer, flat frequency response 
0-170Hz, sensitivity 2,5mA/inch 

Galvanometer,flat frequency response 
0-1000Hz, sensitivity 28mAjinch 

Galvanometer, flat frequency response 
0-5000Hz, sensitivity 45mA/0,1 inch 

Fuse for -30, -28, -20, -13 galvos 

Fuse for -10 and -05 galvos 

Magnet block heater-8 channel 

Magnet block heater-16 channel 

16-2300-00 

11-2130·00 

11-2111-30 

11-2111-28 

11-2111-20 

11-2111-13 

11-2111-10 

11-2111-05 

233947-3 

233947-8 

11-2107-00 

11-2107-01 

SIGNAL CONDITIONERS (amplifiers, networks, etc.) 

Signal limiter, for use with 11-2111-10 
galvanometer only 

Galvo damping network, adjustable 

Galvo damping network, fixed 

Matching network for use with 4200 series 
preamplifiers and 11-2111-20 galva 

11-2113-30 

11-2113-10 

11-2113-20 

11-2113-40 I 

SPECIFICATIONS 
Recording speeds .......... Model 16-2300-00: 0.2, 0.4, 1, 2, 5, 10, 25 and 50 ips 

(:!:5%) plus 100. 
Recording paper ............ 6" wide direct writing photo recording paper. Accepts 

125' roll of standard of 225' roll of thin-base paper. 
Also accommodates standard photographic papers. 

description I model number 

SIGNAL CONDITIONERS (amplifiers, networks, etc.) continued 

I-channel galvo drive amplifier, 
200mV/inch 

2-channel galvo d rive amplifier, 
200mV/inch 

3-channel galvo drive amplifier, 
200mV/inch 

4-channel galvo d rive amplifier, 
200mV/inch 

I-channel galvo drive amplifier, 2mV/inch 

2-channel galvo drive amplifier, 2mV/inch 

3-channel galvo drive amplifier, 2mV/inch 

4-channel galvo drive amplifier, 2mV/inch 

4-channel 6kHz carrier amplifier for use 
with 11-2111-10 galvos 

MISCELLANEOUS 

10·channel event marker (factory in
stalled). For each additional 10-channel 
unit add $350.00 

Rack mounting kit for oscillograph and 
amplifier modules. S300 series 

Trace interrupter (9" cycle) 

Exposure hood 

Fotolyzer lamp-60Hz 

3-inch modular inverter for 12/28V doc 
operation 

Record timer 

Handle, oscillograph only 

Handle, oscillograph and one amplifier 
module 

TIME LINE GENERATORS 

Time line generator for use on 60Hz line 
frequency only. Produces 10 lines per sec, 
every Sth accentuated, or 100 lines/sec, 
every 10th accentuated. 

Time line generator with internal oscilla· 
tor for use on SO-400Hz line frequencies. 
Produces 1 line/sec., 10 lines/sec., or 
100 lines/ sec.: time lines not accentu
ated 

GRIDLINE SYSTEMS 

Gridline system-'r\," increments, every 
Sth accentuated 

Gridline system-2mm increments, every 
Sth accentuated 

13-5311-00 

13-5321-00 

13-5331-00 

13-5341-00 

13-5311-10 

13-5321-10 

13-5331-10 

13-5341-10 

13-5443-00 

11-2112-10 

11-1202-02 

11-210S-00 

11-2106-00 

11-211S-00 

11-2282-00 

11-2401-00 

11-2118-00 

11-2118-01 

11-2104-00 

11-2104-40 

11-2108-01 

11-2108·02 
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EAt 

. VARIPLOTTER® series 1140 

X-Y RECORDERS, DIGITAL RECORDERS 

Series 1110 solid state V ARIPLOTTER® 
for systems or general laboratory applications. 
The EAI V ARIPLOTTER, Series 1110 combines proven superior accuracy, with solid
state circuitry, transformer-coupled servos, dual mode hydraulic damping, modular 
design and complete flexibility. The Series 1110 Variplotter is the most advanced 11" 
x 17" x-y plotter available today. 
Superior accuracy and performance. 
• 0.075% static accuracy' 0.05'10 repeatability' 100 microvolt! inch sensitivity· dual 
mode hydraulic damping. controlled flow ink cartridge .. 
Rugged and reliable. 
• all-solid-state • blower type vacuum system· stainless steel arm rails' high strength 
arm beam' transformer coupled servos. 
Maximum flexibility. 
• modular plug in design· full line of accessories and input modules' X, Y,X.Y. plot
ting capability' X-Y,Y. plotting capability· rack or table mounting. 

all solid-state 
VARIPLOTTER®, 
series 1125 
... 11" x 11 ~" recorder offer
ing precision x-y plotting of 
any data available in D.C. 
voltage form. Designed for 
table-top or rack mounting, 
the new Series 1125 combines 
the accuracy, flexibility, speed 
and quality, that for more 
than 15 years has made EAI 
a leader in x-y recording 
equipment. 

OEM series 17 X-Y recorder 
The OEM-17 X-V Recorder 
is a new concept in plotter 
design for the original equip
ment system manufacturer. 

. The plotter employs a highly 
reliable low cost design em
ploying a DC servo system. It 
offers flexibility in size and 
interface to accommodate 
your particular system 
requirements. 

Series 1130-1133· 
11" x 17" recorders in four ver
satile formats, including X-V, 
X-V-V, recording modes. This 
series incorporates a wide range 
of options for precision labora
tory and systems applications. 
High quality components, simple 
construction and typical EAI 
reliability. 

ALL-Solid-State 
V ARIPLOTTER® 
Series 205 30" x 30" X-V plot
ting system. The Series 205 Tran
sistorized VARIPLOTTER X-V 
Plotting System by EAI provides 
fast, accurate and convenient 
plotting of any data that is avail
able in doc voltage form. A spe
cial model, capable of accepting 
400 cps a-c voltage signals 
directly, is also available. 

digital data to useful graphic format. 
Employing a servo drive system and a 
unique "look-ahead" acceleration con-
trol, the 430 Dataplotter is able to pro
vide inked drawings from a digital input 
at plotting speeds of up to 20 IPS, for 
greatly enhanced tape and computer
time efficiency. 

The new Series 1140VARIPLOTTER® 
combines long term repeatability with 
outstanding dynamic and static accu
racies to assure an unusually reliable 
high-speed 11" x 17" X-V Analog Plot
ter. Designed for recording of computer 
solutions, its high velocity is augmented 
by greater acceleration to provide ideal 
performance under a wide range of 
applications. 

SERIES 430 DATAPLOTTERS@ 
The &eries 430 Dataplotters® are an en
tirely new concept in the reduction of 

The 430 Dataplotters operate with reso
lution to 0.001", and employ position 
feedback to automatically and positively 
correct accidental displacement of pen 
or arm. 

In addition to line plots, the 430 Data
plotters can also annotate alpha-numerics 
of typewriter quality. 

Six-mode software is available. 

Plotting surfaces up to 54" x 76" available. 
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MODULAR DIGITAL MEASURING SYSTEMS EAt 

The EAI Series 6200 instruments introduce a major new con
cept in electronic measurement equipment, combining the pre
cision and reliability expected from a laboratory instrument 

. with the "plug-in" versatility necessary for a variety of routine 
measurements. 

With EArs "plug-in" concept, it's simpler and far less costly 
to keep pace with changing instrumentation needs. The user 
may start with the basic measuring system, then by selecting 
the desired "plug-in" input module you can tailor-make an 
instrument to meet your present needs. As requirements 
change, you can buy the needed plug-ins for the functions you 
want-at a fraction of the cost of a new instrument. 

Digital Measuring System 
The Series 6200 Digital Measuring System consists of the 
basic chassis containing the power supply, 4-digit NIXIE® 
Readout and silicon solid-state circuitry, plus provisions for 
up to two plug-in modules. For measurement of DC and AC 
voltages, frequency, period, time interval and other electrical 
parameters-the Series 6200 provides the display-the plug-in 
module determines the application. This plug-in approach per
mits buying only those measuring capabilities currently re
quired, and provides unparalleled versatility in the low cost 
digital measuring field. EAI Instrument Division engineering 
will introduce additional input modules to keep the Series 6200 
Instruments at "state of the art" level for years to come. 

DVM MODULE EAI ~ 

OAl AOJ 

• strm 
zmo c:l 

DC INTEGRATING DIGITAL VOLTMETER MODULE 
Series 6201 
The EAI Series 6201 Plug-In Module provides DC voltage measurement 
capability in five ranges, from 100.0 mv to 1000 volts, with an accu
racy of ±O.I percent ± I digit. Automatic polarity selection and push
button ranging afford fast, easy operation, while the integrating function 
provides accurate voltage measurements even in the presence of high 
levels of superimposed hum and noise. 

t:OUNTEFlMOO\JLE EAI ~ ·e··.·· "' '" 

DIGITAL COUNTER MODUL;E 
Series 6202 
The EAI Series 6202 Plug-In Module provides multi-function measure
ment capability for the Series 6200 Digital Measuring System. When 
used with the 6200 Display Unit, the 6202 measures frequencies to 
10MHz with ±.005% ±1 count accuracy and period or time intervals 
from 1 usee to 1000 seconds with 1 usee ±1 count resolution. Input 
sensitivity is 100 millivolts. 

AC CONVERTER MODULE 
Series 6203 
The EAI Series 6203 Plug-In Module provides multi-function measure
ment capability for the Series 6200 Digital Measuring System. When 
used with the Series 6200 Digital Display Unit and the Series 6201 DC 
Integrating Digital Voltmeter Module, the 6203 provides AC voltage 
measurement capability in four ranges from 0 to 300 volts (rms) over a 
frequency range from 20 Hz to 100 KHz. 

EAI Electronic Associates, Inc., Long Branch, New Jersey 07740 

(201) 229-4400 
® 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1571 



SECTION 3000 i4§.iiij'Wd 

1572 

Omnigraphic TMPlotters 
Continue to Offer 
More Features., Less Cost 

Model 6550-$2850 

Model 6650-$2850 

Model 6450-$1950 

Model 6520-$2650 

High speed point plotting for the Nuclear Lab: 
Here is the popular OMNIGRAPHICTM pOint plotter designed for 
use with pulse height analyzers, digital oscilloscopes, DVM's, 
counters or scanners. Simply plug in the 6550 and you get: 
o A plotting speed of 1200 points/minute 
o Four Step resolution from 0.025" to 0.10" 
o High accuracy of ± 0.2% with ± 0.1% repeatability 
o Manually selectable 6 character printer head 
o Z-fold chart paper tears to file size 
OBi-directional paper movement 
o Plugs into the following Pulse Height Analyzers with only a 

cable change: 
Fabri-Tec Intertechnique Laben Northern Scientific 
Nuclear Data Packard RCL-RIDL TMC Victoreen 

The 6650 digital plotter records data from 
computers, encoders or other incremental signals: 
OBi-directional stepping motor on each axis steps up to 18,000 

increments/min. 
o .01" or .005" step sizes 
o Programmable pen control 
o Accepts AC or DC input signals 
o Z-fold chart paper 
o Infinite Scale Expansion available 
o Send for complete information on this and other computer 

plotters. 

X-Y Plotting is now more convenient with 
the OmnigraphicTM 6450 because it has all the 
advantages of conventional X-Y's, yet offers: 
o Z-fold paper eliminates hand loading of individual charts 
o Automatic index or reversal of chart on command-local or 

remote. 
o Slewing speed 20 in/sec. on Y (pen) axis and 15 in/sec. on X 

(paper) axis. 
o 18 calibrated DC voltage ranges (continuously variable between 

ranges). 
o Input impedence 1 megohm, all ranges fixed and variable 
o Accuracy ± 0.2% of full scale, repeatability ± 0.1% 
o 11" x 17" recording surface 
o Pen control local or remote 
o Front panel switch for automatic English/Metric scaling 
o Ask about 2 pen model 6452 

Here's an X-Y, Sequential Chart, External Chart 
Control, X-V Programmed Voltage, Strip Chart and 
X-V Programmed Movement: All in one recorder! 
The 6520 does the job of six ... without additions or modifications. 
Features include: 
o Continuous or automatic paper feed. 
o 18 speed selections from 2" /sec. to .05 in/hr. (144,000:1) range. 
o Sensitivity 1mv full scale 
o Pen speed 20 in/sec. 
o Accuracy 0.2% full scale, repeatability .1% 
o 20 voltage ranges. 

Various optiorfal features are available for special applications. 
Write today. 

Dl:l@(1[]@'lli@01l I Instrument DIVISION OF BAUSCH&LDMB@ 

4950 Terminal Avenue, Bellaire, Texas 77401 
(713) 667-7403 Cable HOinco 

See YELLOW SECTION for Local Offices, Phones eern /1969 



eem/1969 

Basic recorder in the 
Rustrak line. Ranges 
from 0·10 microam· 
peres to 0·5 amperes 
DC, 0·10 millivolts to 
0-500VDC. Multipliers 
and' shunts available. 
Chart speeds 1',," to 480" 
per hour. Many avail· 
able options, features 
and accessories. AC 
models also available. 

Same as basic Model 288 
except dual channel with 
two galvanometers. 
Available in combina· 
tions ", of current and 
voltage or different 
ranges each channel. 
Useable chart width, 1" 
per channel. AC models 
also available. 

One Microampere 
DC Recorder. 
Solid state with full
scale sensitivity of 1 
microampere, range of 
o to 10 millivolts DC 
and input impedance of 
10,000 ohms. For use 
as temperature bridge 
and strain gauge read· 
out or as a recorder ac
cessory for laboratory 
and process instruments. 

Single channel pressure 
recording of most liq' 
uids and gases using a 
C·type Bourdon tube. 
Standard ranges 0·15, 0-
30, 0-50, 0-100, 0-200, 
0·300 and 0·500 pSi. 
Many special offset 
ranges available. 

Wide variety of tempera. 
ture recorders using 
thermocouples, thermis· 
tors or nickel wire sen· 
sors. Ranges from 
-100°F. to +2400°F. 
and custom spans as 
narrow as 25°F. Also 
available in °C. and in 
single or dual channels. 

from $14800 

Records resistance 
change of gages used 
for measuring strain, 
stress, displacement, 
load, torque, or any 
transducer using strain 
gauge sensing elements 
for static display. Maxi
mum sensitivity: 500 
micro·inches/inch, Self· 
contained instrument 
with regulated supply. 

See YELLOW SECTION for Local Offices, Phones 

Four or eight channels. 
Records worktime, pro
ductivity of machines 
and personnel, provides 
data for time study, cost 
analysis, security con
trol. Chart speeds to 50 
inches per minute with 
definition of up to 16 
events per second. 

from $10300 

Recording· 
Controller Feature. 
ON-OFF solid state con
troller feature available 
as option on most Rust
rak recorders. Controls 
up to 5 amps resistive 
load at 30 VDC or 115 
VAC. Set points con· 
tinuously adjustable over 
entire chart range. Op· 
tion price added to cost 
of companion recorder. 
Not available separately. 

Multipurpose Recorder. 
Two recording channels, one analog, one event. 
Twenty-one ranges up to 1000 millivolts, micro
amperes or milliamperes on analog channel. Dis
plays 7'h inches of .chart. On·oll event marker 
has 10 millisecond response time. Carrying han
dle doubles as tilting support .. 

192 

Dissolved Oxygen/Temperature Recorder. 
Simultaneously records dissolved oxygen and 
temperature. Temp. range, 0 to 40°C. Operates 
unattended for about four weeks from two in
expensive batteries. Chart speed regulation, 
±0.5%. for surveys in water pollution control 
programs. $58500 
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THE V-LAB MODEL 30 ,$38000 x-Y RECORDER FROM 

THE V-LAB MODEL 28 
SERVO GRAPHIC RECORDER 

FROM $32500 

THE V-LAB MODEL 26 
SERVO GRAPHIC RECORDER 

FROM $19500 

6" H X 7/1 W x 6'12" 0 BENCH OR PANEL MOUNT 

SPECIFICATIONS MODEL 30A MODEL 30B 

CIRCUIT Direct coupled servo ampli· Chopper stabilized servo am· 
fiers. plifiers. 

SENSITIVITY (max) 100 miliivolts/inch. 1 millivolt/inch 
ACCURACY ¥2% full scale. 'h% full scale. 
INPUT Potentiometric (infinite) on Potentiometric on high sen· 
RESISTANCE max sensitivity. 50K on at· sitivity. 10K/volt on atten· 

ATTENUATOR 

SPEED 
PRICE 
GRAPH SIZE 
DIMENSIONS 
WEIGHT 
POWER 

FULL SCALE 
SPAN 
INPUt 
RESISTANCE 

INPUT 
ISOLATION 
LIMIT OF 
ERROR 
LINEARITY 
REPEAT· 
ABILITY 
STABILITY 
PEN SPEED 
DAMPING 
CONTROLS 

FEATURES 
• 1 % ACCURACY 

tenuated range. uated ranges. 
Continuously variable 1·5·10·50·100·500 mv/in plus 
100 mv/in to 1 vlin. continuously variable. 
10 inches/ second. 10 inches/ second. 
$380.00. $485.00. 

8V2" X 11/1 paper. Pen travel 7/1 x 10/1. 
14/1 Wide x 9/1 High X lOW' deep. 
15 pounds. 
115 volts; 50·60 cycles per second; 30 watts. 

SPECIFICATIONS 
10 Mi II ivolts. 

Infinite at balance. Signal 
Source ,resistance greater 
than 50K will degrade ac· 
curacy. 
100 volts DC maximum rei· 
ative to chassis. 
Ih % of full sca Ie. 

Better than If.! % over a 30° 
F temperature and 105·125 
line voltage. 

One second full scale. 
No overshoot. 
Front Access: 

Zero Set - pen may be 
zeroed anywhere on chart. 
Power Switch. 
Chart Speed Switch. 
Pen Lift. 

Rear Access: 
Full Scale Span. 
Servo Amp Gain. 
Input Terminals. 

INKING SYSTEM 

Capillary reservoir. 

CHART SPEEDS 
1 inch Per minute and 1 
inch per hour standard. 
Other speeds available on 
order. 

CHART 
12 inches x 100 feet; 
graduated 10 inches. 

POWER 
115 volts; 60 cps; 15 
watts. 

DIMENSIONS 
19/1 wide x 8%/1 high X 
8" deep. Weight 15 Ibs. 
Mounts in 'sta ndard rack 
or cabinet. 

All the precision that is mean· 
ingful on a 4/1 chart. 

It is now economically practi· 
cal to record all data from reo 
search, analytical and process 
instruments. 

V2·SECOND PEN SPEED 
1 CPS response. No overshoot. 
FLOATING INPUT 
Immune to stray pickup. 
POTENTIOMETRIC 
Null balance circuit. 
FLI P FOLD CHART and 
TILT OUT DRIVE 

POWER 115V 60 CPS 15 watts 
CHART 5/1 x 25' calibrated 4" 
CHART SPEED 1 in/min or 4 in/ hr 

The MODEL 26 can be bench 
or panel mounted, and is de
signed to be compatible with 
all equipment having recorder 
output. 

MODEL 26A - 1 volt full scale .................................................................. $195.00 
MODEL 26B -10 millivolt full scale .......................................................... $235.00 

• Circuitry on all models is silicon solid state with Zener reference . 
• Simple straightforward design and elimination of frills make possible these remarkably low prices. 
YEISER LABORATORIES • 881 WEST 18th STREET • COSTA MESA, CALIFORNIA 92627 • PHONE: (714) 548·2458 
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MORE MATERIALS 

For many decades American Lava has worked with 

leading firms to develop special ceramics for their ad

vanced designs. The result is the greatest number of 
special ceramic compositions available from any source. 
This wealth of ceramic materials can help in two ways. 

First, it may give you the exact performance you re
quire. Second, it enables you to select the most eco

nomical material that meets your design requirements. 

MORE PROCESSES 

American Lava offers the broadest processing capabil
ities in the industry. These include forming ceramics by 

all modern methods including pressing, extrusion, injec
tion molding, isostatic pressing, plus metallization, plat
ing, chemical milling, machining, grinding, lapping, and 
hermetic bonding. 

Many of these processes were pioneered by American 
Lava. Examples are (1) the ability to produce certain 

as-fired ceramics to precision tolerances and (2) the 
proprietary AISiBase process for producing thin flat 
ceramics. 

MORE SPECIALIZED ENGINEERING TALENT 

American Lava, built on engineering ability, has dem
onstrated that it is the best source for any problem 

involving technical ceramics. 

GREATER PRECISION 

Technical ceramics play an increasingly important part 
in American industry because they can meet especially 
demanding requirements. American Lava has the ex

perience, know-how and facilities to produce ceramics 

to the closest tolerances, and to measure and inspect 
them by agreed means. 

MORE MODERN DESIGNS 

Technical leadership at American Lava Corporation is 
based on working with its customers to give them what 

they want. This currently involves work on composite 

substrates, composite packages, buried metal patterns, 
super-smooth and flat substrates, special temperature 
compensating dielectrics, ceramic capacitors and new 
ceramic coatings for metal and low expansion glass. 

VOLUME PRODUCTION 

American Lava has the resources, know-how and the 
desire to make commitments required to meet volume 
requirements of its customers. A long parade of firsts in 

new manufacturing capabilities have allowed American 
Lava to keep pace with the ever changing need for 
technical ceramics in volume. 

EXPEDITED PROTOTYPES 

Special procedures speed the production of prototypes 
for your evaluation. A chart giving the characteristics 
of our most frequently used AISiMag ceramic composi

tions will be sent on request. Suggestions are available 
from our specialized engineering staff. 

For service, contact American Lava representatives in Offices of Minnesota Mining and Manufacturing Company in these cities 
(see your local telephone directory): Boston: Needham Heights, Mass .• Chagrin Falls, Ohio' Chicago: Elmhurst, III. • Dallas, Tex. 
Indianapolis, Ind .• Laurens, S. C. • Los Angeles, Calif .• Metropolitan New York: Ridgefield, N. J .• Up·State New York and 
Canada: Phoenix, New York • Orange, Conn. • Philadelphia, Penna. • Roanoke, Virginia • St. Louis: Lee's Summit, Mo. 
South San Francisco, Calif. International: c/o American Lava Corporation, Chattanooga, Tenn. 37405, U.S.A., TELEX 558432. 

68th 
YEAR 

OF 
CERAMIC 

LEADERSHIP 
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Hypalox® 
Ceramic Electronic Components 
HYPALOX CERAMIC 

is made of sintered aluminum oxide (AI203) in its highest 
chemical purity; a material that holds a special position 
amongst metallic oxides. Owing to its special atomic structure, 
its mechanical, chemical and electrical properties are extremely 
high. Its outstanding feature, however, is the insignificant de
crease of these properties when used at high temperatures. 

PHYSICAL PROPERTIES 

MATERIAL 

AI 20 3 content in % 

Specific gravity Ibs/inches3 

Water absorption in % 

Compressive strength tons/sq. inch 

Tensile strength in tons/sq. inch 

Flexure strength in tons/sq. inch 

Modulus of elasticity in tons/sq. inch 

Vickers hardness (est load 0.2 Ibs) in tons/sq. inch 

Linear Coeffcient of thermal expansion (1.88°F) 
from 0 ... 572°F 

O ... 932°F 
o ... 2012°F 

Thermal conductivity in cal/inch/sec -1.88°F (l°C) 
at 68° 

212° 
932° 

1472° 

Specific heat (in b.t.u.'s) 

Maximum working temperatures in OF 

Electrical resistance OHM· INCH 
at 68° 

932° 
1832° 

Dielectric strength kv/inch 

Dielectric constant € at 68°F and 4000 Mcycles 

Loss tangent 0' at 68°F and 400 Mcycles 

Advantages include 
Absolute vacuum tightuess at 2192°F (minimum wall thick

uess 0.004") • unchanged accuracy of size' compressive strength 
85.34 tons/sq. in. • volume resistivity 3.945 ohm/in. 

This material therefore meets all requirements necessary for 
heavy duty insulating parts in the electrical and electronic 
industries. 

HYPALOX CERAMIC 

E2 E23 I E37 

97 99.7 I > 99.7 

0.133 0.141 0.144 

0 0 0 

213.4 284.5 284.5 

17.1 22.8 29.9 

21.3 28.4 37.7 

26.9 x 104 26.9 X lOA 26.9 X 104 

1281.2 1635.7 1635.7 

2.64 x 106 2.64 X 106 2.64 X 106 

2.87 x 106 2.87 X 106 2.87 X 106 

3.35 x 106 3.35 X 106 3.35 X 106 

0.018 0.033 0.394 
0.013 0.026 0.032 
0.006 0.010 0.012 
0.005 0.067 0.00.7 

0.99 x 10.3 0.99 X 10.3 0.99 X 10.3 

2192°F 33n4°F 3304°F 

> 3.913 > 3.913 > 3.913 

> 1.010 > 1.010 > 1.010 
> 0.436 > 0.43 6 > 0.436 

381 762 1016 

approx. 9 approx. 9 approx. 9 

14 • 10.4 9 • 10.4 2 • 10.4 

E2 IS our standard quality which will be sufficient in the majority of cases. 

We can supply molded parts of complex shapes as well as 
mass-produced parts for the following applications - Trans
mitter tubes: Envelopes, windows, cathode supports. Vacuum 
engineering: Rings and tubes (on request with molybdenum
manganese metallization). Electronics: Substrates for micro
modules with defined surface roughness - natural finish up to 
0.5 microns - ground up to 0.2 microns - polished up to 

0.02 microns. Electrical engineering: Insulators for coils and 
resistance. 

HYPALOX CERAMIC-METAL 
The metallization is carried out according to the molyb

denum-manganese process. This metallization is constant and 
suitable for brazing up to 2012 OF under protective gas and 
vacuum. The most suitable solder is silver-copper eutectic. 

(0 
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The outstanding features of 

HYPALOX CERAMIC-METAL COMPONENTS 
are .•. high vacuum tightness (leakage smaller than 10.10 Torr.l/sec) • great stability· resistance 

to thermal shocks' reproduceable dimensional accuracy' working temperatures up to 1292°F. 

HYPALOX CERAMIC-METAL COMPONENTS 
are used as - Envelopes for transmitter tubes, ciystrons, magnetrons, travelling ware tubes. 

Housings for mercury vapour and silicone rectifiers, thyristors. Terminals for high vacuum instal
lations and measuring instruments, pressure vessels. 

AMERICAN FELDMUEHLE CORP. 
P.O. Box 2160, Glenbrook, Conn., 06906 • Tel. (203) 325-1511 
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BASIC CERAMICS INCORPORATED 

Complete Technical 
Ceramic Services ... 

Design and Development 
Assistance, 

Fast Response Prototype, 
High Volume Production. 

What We Do: 

• Mix. and fire our own ceramics . 

• Machine ceramic parts in the hard state to 
tolerances as precise as ± .00005 

• Provide complete ceramic/metal services 
including metalized sub-assemblies 

• Hermetically seal parts 

Methods of Manufa"cture: 

• Extrusion • Isostatic Pressing 

• Dry Pressing • Casting 

• Injection Molding 

• (Green machining. hard machining with diamond 
grinders. lapping. polishing. drilling. honing. high 
and low temperature metalizing. plating. assem
bly brazing) 

Ceramic Bodies Offered: 

• Alumina (white) • Alumina (opaque) 

• Forsterite • Beryllia • Steatite 

• Zirconia • Titanium 

• Castables (non-shrink) 

• High-Temperature Ceramic Cements 

Metalizing 

Products Offered: 

The following electronic products are now being 
manufactured: 

* Electron Tube Envelopes: 
Full range including spark gap. traveling wave • 

magnetron and microwave . 

* Rods and Tubes: 
Conventional. or extremely close tolerances. 

* Semiconductor Packages: 
Including ceramic/metal sub-assemblies. 

* Insulators: 
Tube. antenna. cyclotron. heater 

* Printed circuits on ceramic bases . 

* Feed-Throughs • Igniters 

* Microwave Windows • Internal Spacers 

* Heater Supports 

* Radar Flat Spiral Antenna 

* Coil Forms • Magnetron Wells 

* Radomes 

BASIC CERAMICS INCORPORATED 
Subsidiary of Basic Incorporated 

221 Seventh Avenue. Hawthorne, New Jersey 07507 • Phone 201-427-4211 

Offering a complete ceramic service from prototype through production, 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1577 



SECTION 3100 'Hliijlm-
CARBDRUNDUM® TECHNICAL CERAMICS 

COMBAT™ BORON NITRIDES 
Standard & High Purity Grades of solids, powders, 
coatings that conquer where lesser materials fail 

APPLICATIONS 
Use COMBAT as fixture or jig materials for 
sealing or brazing operations in induction, 
vacuum, or atmosphere furnaces, for molten
metal crucibles, for heat-sinks and special 
insulators, for increasing thermal conduc
tivity in silicone oils, resins and potting 
compounds, or for the jobs where lesser 
materials fail. 

STRUCTURE 
COMBAT boron nitrides have a hexagonal, 
platy crystalline structure similar to graphite. 
Like graphite, it orients during the hot-press
ing operation, making many of the physical 
properties of the solid grades anisotropic. 

FORMS 
COMBAT boron nitrides are avai lable as a 
solid hot-pressed product, a powder, and a 
coating, in three grades of each form. 

DIELECTRIC PROPERTIES 
COMBAT boron nitrides have dielectric 
strengths of nearly 1000 volts per mil; four 
times that of alumina. With this high 
strength, plus their low dissipation factor 
and dielectric constant, they are outstanding 
low-loss materials over a wide range of fre
quencies and temperatures. 

THERMAL RESISTANCE 
COMBAT boron nitrides are used at temper
atures to 2800oC. in inert or reducing atmos
pheres-to nearly 3000 0 C in a dry hydrogen 
atmosphere - and between 985°C. and 
1400oC. in oxidizing atmospheres, depending 
upon the grade. 

The thermal expansion of COMBAT boron 
nitrides are lower than those of most refrac
tory materials. 

ALUMINA CERAMICS 
94%, 96%, 98%, 100% 

COMBAT's high thermal conductivity de
creases slowly with increasing temperature. 
It exceeds that of beryllium oxide above 
500°C. 

COMBAT has exceptional resistance to 
thermal shock, standing water quench at 
1200oC. 

CORROSION RESISTANCE 
Inorganic COMBAT boron nitrides are inert 
to most organic solvents and many corrosive 
agents such as molten iron, silicon, alumi
num, cryolite, copper, and zinc. They are 
not wet by most molten metals and slags. 

MACHINABILITY 
COMBAT solids can be easily machined to 
close tolerances, with conventional tools. No 
further firing or heat treating is required. 
Machinei then use They can be threaded or 
otherwise physically joined to form strong 
assemblies. 

PROPERTIES 
Density, gms/cc .................... 1.90 to 2.12, 

depending on grade 

Working temperature: 
Inert or reducing 

atmosphere, solid up to 27750 C, 
depending on grade 

Oxidizing atmosphere 
solid ................................ up to 1400oC, 

depending on grade 

Dielectric constant 3.7 to 4.11, depend-
ing on grade 

Die lectric strength to 986 volts/mil 

Electrical resistivity < 2 x 1014 ohm·cm 

Coefficient of friction ... low 

Thermal shock resistance excellent 

Permeability............................ negligible 

Hardness .................................. up to 89.5 (1ST) 
depending on grade 

Specify Carborundum #1544, a 94% alumina composition, for metalliz
ing applications. For a porous 100% alumina body, specify Carborundum 
#1510. Specify Carborundum #1542 or #1540 for 96% or 98% alumina 
coil forms, substrates, tuning shafts, etc. 

Surfaces may be ground to very close tolerances, or furnished as fired. 
Two standard glazes are available. 

Ask for our new package of data and application sheets. 

SWAGEABLE MAGNESIA TUBING 
Magnesia preforms are certified to be at least 99.4% pure. This compo
sition is easily and completely reduced to a dense, homogeneous powder. 

Ask for Data Sheet A-1852. 

CARBORUNDUM 

STRENGTH 
Depending upon grade, COMBAT boron 
nitrides have moduli of rupture of 6,000 to 
15,000 psi. 

STOCK SIZES 
ROUND RECTANGULAR 

DIAMETER CROSS SECTION 

l/S" Va/l x 1/a'" 
1/4" 1/4" X V4/1 
31B" 3/8" X 3/B" 

112" liz" x 1/2" 
5/8" 3/4" x: 3/4" 
=%." 1/1 X I" 
I" 1112" X 1'12/1 

1'12/1 2/1 X 2/1 

1314" 21/2/1 x 21/2" 
2" 3/1 X 3/1 

21/2/' 4" X 4/1 
3/1 5/1 X 5/1 
4/1 6/1 X 6/1 
5" 8/1 X 8" 
6" 10" X 10/1 
8/1 
91' 

10/1 
14" 

LITERATURE 
For detailed borchure or specific application 
assistance, contact The Carborundum Com
pany, Technical Ceramics Plant, Latrobe, 
Pa. 15650. Phone: 412 - KE 7-3331. 

.-

The Carborundum Company • Technical Ceramics Plant • Latrobe, Pa. 15650 • 412· KE 7·3331 
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FLUOROFILM® TFE and TFE/FEP 
TEFLON TAPES AND FILMS 

Fluorofilm is a void-free multilaminar cast film. It is 
fabricated by the unique Dilectrix continuous casting 
process, wherein each micro-thin lamina is indepen
dently sintered and cured. Each successive lamina is 
fused to the preceding one until the predetermined 
thickness is achieved. This process yields two impor-

tant features: freedom from voids or pinholes and 
greater tensile strength. 

Dilectrix Fluorofilm cast Teflon films and tape conform 
to Military Specification MIL·P·22241A. The basic film is 
cast in thicknesses from Va mil to 5 mils, widths from 
1,4" to 12", and splice·free continuous lengths of 500 ft. 

THICKNESS 
RANGE 

TYPE (MILS) 

C ~to % 

CO ',4 to % 

CM \10 to % 

OF·IOO" 1,2,3,4 & 5 

OF·l700·' 1,2,3,4 and 5 

OF·1700·0B' • 2,3,4 & 5 

OF·1I00" 2,3 and 4 

OF·1200" 2,3 and 4 

OF·1300 2"" only 

OF·1400 2"" only 

DESCRIPTION 

Cast TFEt film. 

Cast TFE film, Duplex wound. 
2 rolls. of same film thickness, wound on one core. 

Cast TFE film. One side metallized. 
Pure aluminum vacuum applied. controlled thickness 
produces resistance of approx. I ohm/sq. in. 

Multilaminar TFE film. Processed for void·free and 
pinhole·free qualities. 

Multilaminar TFE. One side FEP coated and heat 
bondable. 

Multilaminar TFE film. Both sides FEP coated and 
heat bondable. 

Multilaminar TFE film. One Side. Receptive to Ad· 
hesives by a Proprietary Surface Treatment. 

Multilaminar TFE film with Pressure Sensitive Back
ing. 

Multilaminar TFE film. Black. Both Sides Coated for 
Epoxy Adhesion. 

Multilaminar TFE film. Black. Treated to make both 
sides conductive. 

TYPICAL APPLICATIONS 

Delay lines, insulation and capacitor dielectric 
- General purpose insulation. 

In capacitors to eliminate dust between layers, 
loading of only 2 rolls on winders, stands higher 
tens"j'on when winding on mandrels. 

Conductor and dielectric in single unit for capaci. 
to'r manufacture. Available with insulated margins. 
Reduces unit size and reiect loss. 

Wire and cable wrapping, coil interlayer, slot and 
phase insulation. Anti·friction surfaces. 

Folded and weld·seamed, an excellent chemical 
tubing resistive to corrosive fumes, gases, liquids. 

Insulation. over wire shielding because it takes 
lower tem perature to weld it together than is 
reqUired for an extruded, unsintered TFE tape. 

Same as .OF·500 but for more exacting applications. 

Most versatile. Adheres to most any surface: 
Metal, wood, ceramics, plastics, etc. Used as harn· 
ess bundling, spot insulation, slot linings, core 
wrapping. For non·slip surfaces, gasket facings, etc. 

Coil wrappings where epoxy potting resins are used. 

Ideal for low noise cable wrapping. 

PHYSICAL AND MECHANICAL PROPERTIES 

TYPICAL FOR ALL OILECTRIX MULTILAMINAR CAST TEFLON FILMS 
ASTM FOR DF-1200 

PROPERTY VALUE METHOD ONLY 

'Specific Gravity 2.1·2.2 0792·50 
Tensile Strength-Machin'e Direction Ibs./sq. in. 4,300 0882·54T 3000 

Transverse Direction Ibs./sq. in. 3,500 0882·54T 3000 
Elongation-Machine Direction- % 400 0882·54T 300 

Transverse Direction-% 400 0882·54T 300 
Thermal Stability, wt. loss/hr. at 600°F. 0.0002% 0·624 
Stiffness, 71°F, Ibs./sq. in. 40,000·60,000 0·747 
Water Absorption, % 0.00 0570·42 
Moisture Permeability, 0.001" gms./IOO sq. in./dia. 0.2 
Specific Heat (100°·260°F) BTU/lb./°F 0.25 
Coefficient of Thermal Linear Expansion/oF, 77°·140°F 5.5xI0·' 0696·44T 
Brittleness Temperature, OF <·100 
Maximum" ContinI,JOu5 Service Temperature, OF +500 to -400 375 
Flammability, in./min. non· flammable 0635·44 
Resistance to weathering excellent 
Static or Kinetic Coefficient of friction against polished steel 0.04 
Solvent Resistance unaffected by 

any known 
solvent 

Chemical Resistance excellent 
Bond Strength to Steel 40 oz./l" Width 

ELECTRICAL PROPERTIES 

Dielectric Constant, 60.101 Cycles 2.0 0150·54T 
Power Factor, 60.101 Cycles <0.0003 0150·54T 
Volume Resistivity, ohm~cm. >10" 0257·52T 
Surface Resistivity, 100% R.H., Megohms 3.6 x'IO' 0257·52T 
Dielectric Strengtto,"Short Time (0.001") V/Mil. 3400 0149·55T 3000 
Surface Arc Resistance. Sec. Does not track 0495·48T 

Dllectrix films are available in contil)Oous rol/ lengths of 100 or 500 ft., in widths from Y4" to 12" in increments of \,,,". 
Price quotation and samples furnished upon request." "The above types are available in colors. tTFE is DuPont's Teflon 

(::.:::» :1.1 e 0 of:.:p :I. ~) A SUBSIDIARY OF NA TVA R CORPORATION· 69 Allen Blvd .• Farmingdale. N. Y. 11735 
CORPORATION 
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DOW CORNING 

DOW CORNING® SILICONE MATERIALS 

SILICONE ENCAPSULATING MATERIALS 

Two-part SYLGARD® Resins 
Sylgard resins are solvent less, pourable, deep 
section curing silicone materials that provide 
tough, firm, yet resilient packages for elec
tronic components and circuits. They provide 
excellent protection against high humidity, 
heat, cold, thermal shock, moisture and radia
tion; they are self-extinguishing and completely 
reversion-resistant. 

Circuits embedded in Sylgard resin are easily 
repaired-the resin is cut away, the repair 
made, and fresh resin is poured in place. There 
is no loss in dielectric integrity. 

As supplied, these resins flow readily around 
complex circuitry. If required, they may be 
thinned to very low viscosity with Sylgard® 
1330 thinner. 

Sylgard resins cure with the addition of a 
catalyst. without releasing volatile by-products. 
There is virtually no shrinkage, even when 
these materials are cured in deep sections. 
Curing rate can be heat-accelerated without 
causing bubbling. No moisture is required for 
curing, and no post-cure is necessary to prevent 
depolymerization. 

Both clear and opaque types are supplied. 
For maximum adhesion, a Sylgard® primer 
is recommended. 

Sylgard® 182 and 183 resins are heat curing, 
offer a selection of pot life and cure times. 

Typical curing rate is 4 hours at 65 C. Service
able temperature range is from ~ 65 to 200 C 
for the clear resin (182); ~ 65 to 250 C for the 
black (183). 

Sylgard® 184 and 185 resins are similar to 
the above, but cure at room temperature. 
Typical cure time is 24 hours. 

Sylgard® 186 and 187 resins, although similar 
to the rest of the family, offer extra physical 
strength and toughness. Their tear strength-
100 ppi - is many times greater than the other 
Sylgard resins, and they provide more than 
three times the elongation. They are used 
where durability and maximum protection 
against mechanical damage are required. 

Sylgard® 188 and 189 resins are specifically 
designed for use where shock absorption is 
vital. 

One-part SYLGARD Resin 
Sylgard® 3150 resin is a one-part, premixed, 
white, solventless resin that cures at moderate 
temperature to form a resilient, easily repair
able encapsulant for electronic components. It 
cures without exotherm, even in confined 

spaces, and retains its physical and electrical 
stability over a wide frequency range and 100% 
RH. Its low viscosity (100 poises at 25 C) aids 
in potting and filling deep, intricately shaped 
components and assemblies. 

Stress-free potting gel 
Sylgard® 51 dielectric gel is supplied as a 
water-white, medium-viscosity liquid that 
readily surrounds components. With the addi
tion of a catalyst and the application of heat, it 
cures to form a clear, resilient, jelly-like material 
that combines outstanding dielectric properties 
with thermal stability and moisture resistance. 
Typical electric strength is 800 volts/mil; 
dissipation factor at 100 Hertz is 0.0005. 

No damaging stresses are exerted on delicate 
parts by this material during cure -after cure it 

develops virtually no stresses throughout its 
wide operating temperature span of ~65 to 
200C. 

Since this material is transparent, potted 
circuits can be traced visually. Test probes can 
be inserted through the gel for instrument 
checking of circuits and components-the gel 
"heals" itself immediately when the test probes 
are removed. 

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517 -636-8940 
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DOW CORNING 

DOW CORNING@SILICONE MATERIALS 

SILICONE ENCAPSULATING MATERIALS 

DOW CORNING RTV ENCAPSULANTS 
Dow Corning s family of two-part room-tem
perature-curing silicone rubber encapsulants 
offers optimum processing flexibility plus out
standing environmental and electrical protec
tion for many types of equipment. These ma
terials stay rubbery and flexible from - 65 to 
250 C, and have good dielectric properties over 
this range. Their excellent resilience helps 
absorb mechanical shock and vibration, and 
they protect components against temperature 
extremes, moisture, dirt, weathering and cor
rosive atmospheres. Encapsulated circuits are 
easily repaired by cutting away old material 
and repouring fresh encapsulant. Package in
tegrity is fully restored. 

Production flexibility 
Four of the RTV encapsulant bases are designed 
to be used with anyone of three catalysts, in 
varying proportions, to give working times from 
less than a minute to more than an hour. Thus 
a minimum inventory of material is required 
to meet a variety of applications When used in 
10: 1 base-to-catalyst ratio, these materials are 
well suited to automatic dispensing and mixing 
equipment. They can be cured at room tempera
ture or under heat, depending on the catalyst 
used; the room-temperature-vulcanizing types 
cure in deep sections without exotherm. 

Dow Corning® 3110 RTV encapsulant is a 
white, low-viscosity silicone rubber base. 

Dow Corning® 3112 RTV encapsulant is a 
white, medium-viscosity silicone rubber base 
that cures to a high durometer, high-strength 
rubber. 

Dow Corning® 3116 RTV encapsulant is a 
white, medium-viscosity silicone rubber base 
with a low specific gravity. 

These three bases can be pigmented fO! color 
coding. 

Dow Corning® 3120 RTV encapsulant is a red, 
medium-viscosity silicone rubber base that 

cures to a high durometer, high-strength 
rubber. 
The catalysts used with these four bases are 
all paste-consistency materials containing ac
tive organo-metallic compounds. They are de
signed for easy measuring and for mixing by 
either automatic or mechanized methods. 

Dow Corning® RTV standard (5) catalyst is 
the most widely used of the three. It permits 
at least 30 minutes working time, cures well 
in deep sections. 

Dow Corning® RTV fast (F) catalyst is used 
for high-speed production. It is ideally suited 
for use with automated mixing and dispensing 
equipment where mixing is done just prior to 
dispensing. Working time with 10% of this 
catalyst is about 2 minutes. Rubbers using 
this catalyst cure well in deep sections. 

Dow Corning® heat-accelerated (H) catalyst 
is used where long working time is desired but 
where fast curing is necessary. With this cata
lyst, thin sections (Ya inch) of RTV encapsu
lants can be cured in as little as 5 minutes at 
150 C. 
Dow Corning® 1201 primer is recommended 
for maximum adhesion. Dow Corning® 1200 
primer is an acceptable alternate, and should 
always be used when products catalyzed with 
Dow Corning RTV catalyst H are to be cured 
without heat. 

Reversion Resistant 
Dow Corning® 3118 RTV encapsulant is a 
buff-colored, medium-viscosity, reversion
resistant encapsulant specially designed to 
cure in deep sections. It is supplied with its 
own curing agent, a master-batched co
reactant 'polymer. The required curing agent 
concentration is 4% by weight of the RTV 
encapsulant base. 

Pot life and cure time vary with temperature. 
At 25 C, pot life is 1 Y2 hours, and curing time 
is 24 hours. 

PROTECTIVE COATINGS AND VARNISHES 
Dow Corning offers a variety of protective 
coatings, including resilient conformal coat
ings, varnishes and wax-like films, which give 
physical and electrical protection to electric 
motors, transformers, circuit boards, memory 
planes, and other equipment. These coatings 
are highly resistant to humidity, and retain their 
properties even after thermal cycling. 

Dow Corning® 3140 RTV noncorrosive coating 
is a tough, transparent. rubbery conformal 
coating that cures without emitting corrosive 
by-products. Coating clarity allows easy visual 
inspection of components, simplifies com
ponent repair O"i- replacement. 

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517-636-8940 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1581 



SECTION 3100 i4J.liij'ffid 

DOW CORNING 

DOW CORNING® SILICONE MATERIALS 

PROTECTIVE COATINGS AND VARNISHES (continued) 

5ilastic'" 5-2288 dispersion cures to a tough 
rubbery coating that withstands repeated flash
over without tracking, reduces current leakage. 
It is used as an over-coating for porcelain and 
epoxy insulators, bushings and stand-offs, or 
any piece of electrical equipment subjected to 
severe arcing or tracking. 

Dow Corning'" 630 protective coating is trans
parent, dries to a flexible, non-melting, wax
like, water-repellent coating. It is easily re
moved for component repair by soaking in 
solvent and brushing, or by an ultrasonic sol
vent bath. 

Dow Corning'" GP-77 varnish is a tough, multi
purpose impregnant for Class A. 8, F and H 
systems .. Applied by dipping, flooding or im
pregnating, this varnish is used on equipment 
designed for operation at temperatures to 
200 C, including random- and form-wound 
stators, dry-type transformers, and high-speed 
armatures. 

Dow Corning'" 997 varnish is designed for 
continuous service at temperatures to 250 C. 
gives superior protection against overload, 

severe duty cycling, high-temperature am
bients, many chemicals, corrosive atmospheres 
and other .environmental hazards. It has many 
times the thermal life of organic Class 8 
varnishes. 

Dow Corning'" 1890 protective sealer is an 
easy-to-apply silicone rubber dispersion used 
to form a tough, rubbery protective coating on 
motor stator windings, bus-bars, transformers, 
splices and connections and many types of 
electrical hardware. It protects against mois
ture, abrasive dust, chemicals and weathering, 
can be applied by spraying or brushing. 

The 5ylgard® resins and Dow Corning'" RTV 
rubbers may also be used as protective coat
ings. For this application, they are usually used 
in their low-viscosity forms, and the RTV's are 
blended with the heat-accelerated catalyst to 
allow time for dipping, draining and other proc
ess operations. These materials are widely used 
as cushion coatings to protect circuits that are 
subsequently potted in organic materials. 

ONE-PART RTV ADHESIVE/SEALANTS 
One-part, ready-to-use Dow Corning'" and 
Silastic'" brand adhesive/sealants are general
purpose. room-temperature-curing materials 
suitable for a wide range of applications. When 
fully cured, they have all the physical and 
electrical properties typical of silicone rubber. 
including excellent heat stability. resistance to 
weathering, moisture and ozone, and excellent 
insulating properties. 

They are supplied in collapsible tubes or dis
pensing cartridges, and are easily extruded 
onto the surface where the bond or seal is 
desired. They are easily worked with a spatula 
... do not sag or slump of their own weight. 
even on vertical or overhead surfaces. For 
maximum adhesion on surfaces other than 
silicone rubber. Dow Corning'" 1203 primer is 
recommended. 

5ilastic'" 732 adhesive/ sealant is used to 
bond metals, glass, plastic, silicone rubber, 
asbestos and ceramics. Typical uses include 
insulating and sealing wire and cable splices 
and connections; holding conduit terminal 
boxes in place; and bonding components to 
printed circuits. It retains its flexibility from 
-60 to 260 C, provides excellent electrical in
sulating properties. and resists weathering, 
moisture, ozone and other harsh environmental 
conditions. 

Dow CorninglllJ 731 RTV adhesive/sealant is 
a special-purpose material manufactured under 
rigorously controlled conditions. The cured 
material is approved by the Food and Drug Ad
ministration for use in contact with foods. 
Typical applications include sealing steam ket
tles, sealing windows in oven doors, and seal
ing around chutes or tubing used for trans
porting hot foods. It withstands contact with 
hot cooking oils, free steam, water, prolonged 
hot and humid conditions. and cycles of freez
ing and thawing. 

Dow Corning'" 3145 RTV noncorrosive ad
hesive/sealant cures without releasing cor
rosive by-products. It is ideal for use in contact 
with copper, particularly printed circuit boards, 
small-diameter wire, and other corrosion-sensi
tive electronic components. It is a gray, tooth
paste-consistency material that cures tack-free 
in 24 hours. It offers unusually high strength, 
and retains its resilience from - 75 to 250 C. 

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517-636-8940 
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DOW CORNING 

DOWCORNING® SILICONE MATERIALS 

DIELECTRIC COMPOUNDS 
Dow Corning supplies a variety of non-harden
ing, water repellent, grease-like silicone com
pounds for use as water-repellent seals and 
insulators for switches, cable connectors, bat
tery terminals and many other applications. 
These materials withstand harsh environments, 
are noncorrosive to metals, inert to most plas
tics, and practically nonvolatile. 

by brushing or spraying. It serves as an excel
lent mold release agent. 

Dow Corning® 103 compound is used to re
duce corrosion on switch contacts and battery 
terminals; to lubricate rubber and plastic 
O-rings and seals; to insulate and waterproof 
ignition systems, control switches and circuit 
breakers; to prevent sticking of switches ex
posed to icing conditions, and many other uses. 
It is serviceable from -40 to 200 C, withstands 
a wide range of harsh environmental conditions. 

Dbw Corning® 4 compound, similar to the 103 
compound, features constant consistency from 
-100 to 200 C. It is designed to meet the re
quirements of MIL-I-8660B. Applications in
clude use on battery terminals, switch con
tacts, relays, high tension ignition harness and 
as a lubricant for O-rings and seals made from 
rubber and plastics. 

Dow Corning® 101 compound is a light gray, 
translucent material that can be applied as 
supplied, or dispersed in a solvent and applied 

HEAT SINK COMPOUND 
Non-hardening, non-melting heat sink com
pound provides the fast heat removal that 
keeps diodes, transistors, rectifiers and other 
electrical and electronic devices operating 
longer and more efficiently. 

Dow Corning® 340 silicone heat sink com
pound is a grease-like silicone material heavily 
filled with heat-conductive metal oxides. Ther
mal conductivity (k factor) is in the range of 
0.0015 caljcm2-sec-(OCjcm). 

Product Type 

Potting and 
Encapsulating 
Resins 

RTV Rubber 
Encapsulants 

Varnishes and 
Protective 
Coatings 

Adhesive/Sealants 

Compounds 
(Dielectric) 

Compounds 
(Heat Sink) 

Product Designation 

Sylgard® 51 dielectric gel ••••..•..•...........•....• 
Sylgard® 182 resin, clear, heat cure ••••............... ""I 
Sylgard® 183 resin, black, heat cure ...........•....... } 
Sylgard® 184 resin, clear, RT cure .••........••......•• 
Sylgard® 185 resin, black, RT cure .•..••••....•..•••.• 
Sylgard® 186 resin, translucent, RT cure (high strength) ••. 
Sylgard® 187 resin, black, RT cure (high strength) •.••••. 
Sylgard® 3150 resin, white, heat cure (one part) .••...•.• 
Sylgard® primer ........•••.••.••..••...••••.•..... 

Dow Corning® 3110 RTV encapsulant •• " ••.•.•••...... } 
Dow Corning® 3112 RTV en-capsulant. •.•.•••.•....•.. 
Dow Corning® 3116 RTV encapsulant. .•..••.•........ 
Dow Corning® 3120 RTV encapsulant. .•••.•••... ' •.... 
Dow Corning® RTV catalyst F, S, H, 1 and 4 ••.......... 
Dow Corning® 3118 RTV encapsulant (4% catalyst) .••..• 

Dow Corning® G P-77 varnish .......•....•........... 
Dow Corning® 991 varnish ......................... . 
Dow Corning® 996 varnish .••••.......••............ 
Dow Corning® 997 varnish ...•••..••........ ' ....... . 
Dow Corning® 1890 protective sealer ....•............. 
Dow Corning® 630, protective coating ... , .........•... 
Dow Corning® 3140 RTV noncorrosive coating ......... . 

Silastic® 732 RTV adhesive/sealant. .....•....••..••.. 
Dow Corning® 899 RTV adhesive/sealaht •••....•.•.•.. 
Silastic® 140 RTV adhesive/sealant ••................. 
Dow Corning® 3145 RTV adhesive/sealant. ...........• 

Dow Corning® 103 compound ... ~ ................... . 
Dow Corning® 107 compound ..••.•...........•••• , . 
Dow Corning® 4 compound .....•.•.....•.....••.•.• 
Dow Corning® 1,9 compound ...•••.•••.•••.••••...•. 

Dow Corning® 340 heat sink compound ...••.••.•••••• 

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 4A640 

Packages 

1,8,40,400 lb. cans 

1,11,55,5,50 lb. kits 

1,10,50, 500 lb. cans 
pint and gallon cans 

1 lb., 10 lb. pail, 50 lb. pail 

tubes, 1 lb., 5 lb. and 10 lb. cans 
1 lb., 10 lb. pail, 50 lb. pail 

1 and 5 gallon cans, 55 gallon drums 
1 and 5 gallon cans, 55 gallon drums 
1 and 5 gallon cans, 55 gallon drums 
pint. galion, 5 gallon, 55 gallon drums 
2 lb. jar, 8 lb. and 38 lb. pails 
pint, gallon, 5 gallon 
2 oz. tubes; 1 lb. cans 

2 and 5 oz. tubes; 6 and 12 oz. cartrid,ges 
12 cartridges/carton (cartridge 1/12 gaL) 
2 and 5 oz. tubes; 6 oz. cartridges 
2 oz. tubes; 12 oz. cartridges 

2 and 8 oz. tubes; 10 and 50 lb. cans 
2 and 8 oz. tubes; 10 and 50 lb. cans 
2 and 8 oz. tubes; 10 and 50 lb. cans 
8 oz. tubes; 10 lb. cans 

5 oz. tubes; 14 oz. cartridges; 20 lb. and 
100 lb. pails 

TELEPHONE !'l17-636-8940 
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GLASS 

LUCALOX® 

WORLDWIDE SERVICE. For sales and application 
assistance, contact your nearest regional office: 
CALIFORNIA. Los Angeles .. " ••••• 213723·2541 
ILLINOIS. Chicago ..........••.. 312 282·7905 
MASSACHUSETTS. Boston ..•.•... 617 332·6200 
NEW JERSEY. Newark •..•.•.•••. 201 824-520() 
OHIO. Cleveland ..•...••••.••••. 216 266-4001 
CANADA. Toronto •....•.••...•.. 416 537-4481 

1584 

'\Vorldwide Service 
and ProIllpt Delivery 
:for Quartz9 Lucalox® . 
and Electronic 
Glass Products 

Machine-pressed shapes, formed 
to specification without additional 
grinding and polishing, can be 
furnished in a wide variety of glass 
compositions. At far right, is an 
example of an as pressed lens 
system for an audio visual enter
tainment unit for children. A 
highly experienced staff is avail· 
able for customized orders in 
glass tubing, special glass formu
lations (beads) and other glass 
components. 

Lucalox®, a polycrystalline alumina, is available in 
standard tubing, rod, plates, discs and custom parts. 
This versatile ceramic is ideal for such critical applica· 
tions as electrical insulators in corrosive environments, 
where wear surfaces require dimensional stability and 
for windows when low loss factor is important. Lucalox 
can transmit up to 90% of total light in the visible 
spectrum. Outstanding characteristics include: chem· 
ically inert to cesium, fluorine, sodium, potassium; 
transmits radiation in both visible and infrared wave 
lengths; surface may be polished to less than one 
micro-inch; high di.electric strength. Lucalox can be 
fabricated to complex specifications. Standard shapes 
in stock. 

General Electric high purity fused quartz is available 
in clear and translucent tubing and rod, solid shapes, 
standard fabrication, and to custom specifications. In 
addition, fused quartz fiber products including yarn, 
matt, roving, overlay, and wool are manufactured. 
Fused Type 151 schlieren grade is available for crit· 
ical optical and ultraviolet applications, schlieren 
windows, schlieren photography, laser optics, specto· 
photometer optical elements and other high ultra· 
violet transmission applications. New Type 125 fused 
quartz, a high-quality, economical material which 
features the absence of large bubbles, is suitable 
for commercial grade optical and mirror applications. 
It has low stress birefringence and high transmission 
in both UV and IR wavelengths. 

Write for illustrated technical literature 

LAMP GLASS DEPARTMENT 

GENERAL e ELECTRIC 
24400 Highland Road • Richmond Heights, Ohio 44143 
MANUfACTURERS OF LUCALOX® CERAMIC - ELECTRONIC GLASSWARE
fUSED QUARTZ PRODUCTS-JET-TEMP® AND JET·B.O.P. THERMOCOUPLES. 

See YELLOW SECTION for Local Offices, Phones eern /1969 



eem /1969 

II I ® HYGRADE F.b,;0-8." 1 ... lot'" SI .. ,; •• ,. 
the oldest and best known in the industry, are D. · tt I ,on",.",,,, .f ~ .. f.lly bm;'~' fib,.,I." 

t L yarn, Impregnated and coated with varnishes, 
vinyls, resins, or silicone rubber compounds. 

HYGRADE SR-398 Silicone Rubber Coated Fiberglass Sleeving is a Class H material 
of closely woven glass braid coated with highly abrasion·resistant silicone rubber. 

HYGRADE SV-862 Silicone Varnish Impregnated Fiberglass Sleeving is a flexible 
Class H insulation with unusual resistance to temperature extremes and weathering. 

HYGRADE VF Flexible Fiberglass Sleeving is a tough, Class 8 insulation of plastic· 
covered fiberglass combining excellent electricals, flexibility, heat stability. 

HYGRADE Poly tube 463 Class F Flexible Fiberglass Sleeving is an acrylic·coated 
material compatible with the wire enamels used in motors and transformers. 

HYGRADE Poly tube 962 Class F Flexible Fiberglass Sleeving is a polyurethane· 
coated insulation compatible with the wire enamels in motors and transformers. 

HYGRADE Thermoflex 1200 Class C Flexible Fiberglass Sleeving is made of 100% 
tightly braided fiberglass. For use at continuous temperatures as high as 1200°C. 

HYGRADE Thermoflex 500 Class C Flexible Fiberglass Sleeving is made of tightly 
braided and pigmented fiberglass. For continuous operating temperatures to 500°C. 

Ask for data sheets on these HYGRADE and FLEXITE products 

CfLEXITO ....... -.... --,.,.~® 
Included in the FLEXITE line are extruded 
plastic tubings of Teflon, Silicone Rubber, 
Vinyls, Polyethylene, Nylon, and other plastics; 
Shrinkdown Heat Shrinkable extruded Tubings; 
and TGL Triangular Guide Line Wrapping Tape • 

FLEXITE TFE Extruded Tubing of DuPont Teflon is a flexible material for continuous 
use at 250°C, with outstanding electricals, heat stability, chemical resistance. 

FLEXITE AR-400 Modified Teflon Tubing is a flexi ble material with exceptional 
abrasion and cut·through resistance at temperatures from -70°C to 250°C. 

FLEXITE SR-200 Silicone Rubber Extruded Tubing is made of an extremely elastic 
compound, and is excellent for high voltage applications at Class H temperatures. 

FLEXITE Teflon FEP Extruded Tubing is a fluorocarbon tubing suitable for continuo 
ous use at 200°C. It possesses outstanding electricals and chemical resistance. 

FLEXITE HT-105C Extruded Vinyl Tubing is U/L recognized for continuous use at 
105°C. It is a strong, very flexible tubing suited for many general applications. 

FLEXITE E Extruded Vinyl Tubing is an extremely flexible tubing designed primarily 
for low temperature applications (to -68°C), as in aeronautical instrumentation. 

FLEXITE Polyethylene is a flexible Class A tubing offering excellent electricals, com· 
patibility and abrasion resistance over a wide (-70°C to 80°C) temperature range. 

FLEXITE Shrinkdown HT-105 Heat Shrinkable Tubing is a flexible material supplied 
in expanded sizes to cover shapes; it shrinks 50% on application of heat (190°F). 

FLEXITE Shrinkdown PO-135 is a Class 8 flexible tubing which shrinks at 235°F. tt 
is widely used to jacket cables, insulate terminals, and as a printed marker. 

FLEXITE Shrinkdown TE-250 is a Heat Shrinkable Teflon Tubing for use at Class H 
temperatures. It shrinks at 621°F to make a form·fitting Teflon cover over shapes. 

OOURCE for EXCELLENCE In IMukding Tubingo om! 8'-'"", . High T,m_ Win om! Cob" 

L. FRANK MARKEL & SONS 
NORRISTOWN, PENNSYLVANIA 19404 
Telephone: 215-272-8960 • TWX: 510-660-0190 

See YELLOW SECTION for Local Offices, Phones 1585 
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JV.AT~.J=7 - one source for all types of 
flexible electrical insulation 

NATVAR COATED FIBERGLASS SLEEVINGS 
Natvar coated fiberglass sleevings combine the strength ,and 
heat-resistance of a braided glass fiber sleeve with selected 
coatings to achieve strong, reliable insulations for all tempera
tures up to Class 180. The various coatings have been selected 
for the optimum combination of properties required for their 
respective temperature ranges. All Natvar coated sleevings are 
inspected and tested in accordance with ASTM Specification 
0-350.iTheylconformito ASTM 0-372 and applicable NEMA and 
military specifications. 

NATVAR HEAT-GRlp® 
Irradiated Polyolefin Tubing 
Here's the fast sure way to protect Ot Isulate. Heat-Grip heat 
shrinkahle tubing shrinks down to form a strong, flexible shield 
when rr ,derate heat is applied_ Won't melt or flow upon heating. 
Has lon6er heat life and greater resistance to solvents. Con
forms to Spec. MIL-I-23053/5, Classes I and II. Heat-Grip is 
available in sizes 3/64" to 1" I.D. in five colors and clear_ 

Excellent for mechanical protection, color identification, pro
duct encapsulation, insulation. 

NATVAR VINYL TUBINGS 
Natvar vinyl tubings are available with a wide range of properties. 
Each class of tubing is produced from a vinyl compound espe
cially formulated to yield the most favorable properties for the 
intended use. Natvar tubings are offered to conform to the fol
lowing specifications: MIL-I-63ID, Type F, Form U: Grade A, 
Class I, Category I; Grade A, Class II, Category I; Grade B, Class 
I and II, Category I; Grade C, Class I and II, Category I. MIL-I-
7444B. MIL-I-22076A. 

NATVAR COATED MATERIALS 
Natvar manufactures a complete range of coated materials for 
a wide variety of Class 105, Class 130, Class 155 and Class 180 
applications. Coated materials include cambric, polyester, paper, 
fiberglass and Nomex®. They are inspected and tested in accord
ance with appropriate ASTM and NEMA standards, and conform 
to Military Specifications where applicable. 

<COP-TEQ FABRjeS 
. ANQ PA~~S .i 

CLASS 180°C 
Silicone Rubber Coated Fiberglass 
Silicone Varnished Fiberglass 
Coated Fiberglass 

and Quinorgo Combination 
Dura™ Resin S-Stage Products 

CLASS 155°C 
Isoglas® 
Isoteraglas® 
Epoxy Coated Fiberglass 
Polyester Coated Fiberglass 
Polyteraglas® 
Isoplex® 
Coated Fi berglass 

and Quinorgo Combination 
F_LARTM Coated Film 

"s" Stage Coated Products 

CLASS 130°C 
Teraglas® 
Varnished Fiberglass 
Varnished A-S Fiberglass 
Varnished Polyester Film 
Coated Fiberglass 

and Quinorgo Combination 
Aboglas 
Acryliglas® 

CLASS 105°C 
Varnished Cambric 
Oil Packed Varnished Cambric 
Varnished Papers 
Varnished Cambric and 

100% Rag Paper Combination 

FLEXI.aLE'SLEEVING 

CLASS 180°C 
Silicone Rubber Coated 

Fiberglass Sleeving 

CLASS 155°C 
Isolastane® Fiberglass Sleeving 

CLASS 130°C 
Vinyl Coated Fiberglass Sleeving 

EXTRUDED PLASTIC 
TUBING AND TAPE 

CLASS 130°C 
Heat-Grip® Heat Shrinkable 

Polyolefin Tubing 

CLASS 105°C 
High Temperature Vinyl Tubing 
Vinyl Transformer Tubing 
High Temperature Vinyl Tape 

OTHER EXTRUDED PRODUCTS 
General Purpose Vinyl Tubing 
Low Temperature Vinyl Tubing 
Styroflex® Capacitor Film 

We have the capabilities for solving your 
insulation problems and invite your inquiries. 

#NAT~"\;'1 CORPORAT/ON 
P. O. BOX " • RAHWA Y, N. J. 07065 

® 

1586 See YELLOW SECTION for Local Offices, Phones eem /1969 



HEAT-SHRINK MYLA.R* TUBING 
Having an extremely high dielectric strength, 
HS "Mylar" may be specified in very thin wall 
thicknesses to reduce space requirements. It 
is shrinkable as much as 50% to provide an 
immovable, tight fit. *TM-DuPont Co. 

DIELECTRIC KRAFT TUBING 
Meets general dielectric requirements for a 
variety of applications including; coil and 
transformer forms, capacitor covers, light 
shields, spacers, etc. Can be produced in 
almost any wall thickness and tubing di
mension. 

RESINITE PHENOLIC TUBING 
This phenolic impregnated kraft tubing is me
chanically stable, non-corrosive and reason
ably priced. Resinite tubing may be punched, 
slit, cut and have lugs applied for a large 
number of applications ·such as coil forms, 
spacers and shafts. 

FABRICATED BOBBINS 
A wide range of materials and the largest in
ventory of tooling in the industry allows you 
to have your choice of high quality bobbins at 
reasonable prices. Precision's patented "PI as
tilokt" ® process assures positive affixing of 
flanges. 

FREE! Dielectric tubing 
material-selection chart. 
Shows at a glance which material is best for 
a particular type of application. Gives tem
perature and breakdown voltage ranges. 

eem/1969 

Choose Ibe: DeSir;., 

and pali.:.!lor ·JOI~. 
)'. • j" '». 

Specializing in the fabrication of insulating materials for the electrical/electronic industry since 
1935, Precision Paper Tube Company can produce practically any insulating part required. 
Precision's manufacturing facilities, located in major market areas, can wind, slit, punch, im
pregnate, form and mold an endless variety of insulating materials and parts. Some are shown 
below. If you have an insulating problem, ask Precision to help. 

PLASTIC TUBINGS 
Many types of plastic materials can be wound, 
extruded and formed by Precision to your re
quirements. Acetate, Mylar*, Teflon *, Kap
ton ';, Butyrate, Propionate, Polyethylene and 
PVC are some of the materials available. 
*TM-DuPont Co. 

MOLDED PARTS 
Molded bobbins, coil forms and insulating 
parts are available through Precision's exten' 
sive molding facilities. Services include en
gineering assistance in design and complete, 
modern tooling facilities on the premises. 

CAPACITOR COVERS 
Either acetate or "Pol-Lar" ® provide capaci
tor covers that can be heat·formed in a wide 
variety of shapes. May be supplied with sealed 
ends with or without lead holes. Available in 
a complete range of sizes. 

COMBINATION AND FOIL TUBING 
To meet exacting conditions of tolerance, 
temperature stability, dielectric strength 
and/or mechanical strength, tubings can be 
produced in a wide combination of materials. 
Metal foils are also wound with other materi· 
als for shieldings, delay lines or voice coils. 

HIGH TEMPERATURE TUBING 
Made to withstand temperatures upto 300·C., 
Precision's "Thermoform" tubings are pro· 
duced from a variety of materials such as: 
mica, Quinterra*, asbestos, or Nomex" pa
pers. Ideal where superior heat resistance is 
required. *TM·Johns Manville, *DuPont Co. 

COIL FORMS AND COLLARS 
Precision can produce high quality coil forms 
and collars in a wide variety of sizes. Termi
nals are automatically applied to specification 
for printed circuit or. tie-off applications. 
Forms are impregnated with an electrical 
grade phenolic resin. 
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RELIABLE PRODUCTS DELIVERED ON TIME 

the complete line 
of electrical insulating sleeving and tubing 

Whatever your problem, heat, cold, flexibility 
miniaturization, high insulating or dielectric 
strength-Varflex can supply the required reli
ability and delivery. Our rapidly expanding 
plant is fully equipped to supply sleeving for 
any combina.tion of characteristics you may 

need. In addition to maintaining large stock 
for off-the-shelf delivery, Varflex has the pro
ductive capacity to provide prompt delivery 
(often 48 hours) on special orders. As insula
tion specialists, we are ready to work with you 
on unusual specifications or applications. 

Check your needs against this complete line: 
VARGLAS SILICONE RUBBER. Tubing: The ul
timate in flexibility, yet dielectric protection 
to 8000 volts. Class H-A-l certified to meet 
Government Specification MIL-I-18057 (SH IPS). 
Class H-B-l (4000 volts) available, also. Con
tinuous exposure from minus 70' to 400'F. 
does not affect coating or Fiberglas braid. 
Sleeving: Made in Class H-C-l (2500 volts), 
Class H-C-2 (1500 volts) and Class H-C·3. 

VARGLAS SILICONE RESIN. Tubing: Class H-A-l 
is recommended for applications requiring ex
tremes of heat endurance and high dielectric 
strength (7000 volts). Class H-B-l is identical 
except for dielectric guarantee (4000 volts). 
Good abrasion resistance. Both grades con
form to MIL-I·3190A. Sleeving: Made in Classes 
H-C-l (2500 volts), H-C-2 (1500 volts) and 
H-C-3. 

SILFLEX SLEEVING. A light coating of Silicone 
resin on Fiberglas braid. Extremely flexible 
within a temperature range from minus 85'F. 
to 500'F. 

VARGLAS SILICONE LEAD WIRE. Made from 
solid or stranded wire covered with one or 
more walls of Fiberglas braid and impregnated 
with Silicone. Built to your specifications. 

VARGLAS SILICONE TYING CORDS. Continu
ous filament Fiberglass cords impregnated 
with Silicone resin,)(." to Yo" diameter. Specify 
Type 46 for dry cure, Type 48. for tacky cure. 

VARGLAS CLASS F TUBING. Made with syn
thetic resins such as epoxy, polyester or ure
thane on glass braid and offering better than 
Class B heat resistance (up to 155°C for 
continuous operation) while maintaining good 
electrical properties. 

VARFIL TUBING AND SLEEVING. Fiberglas 
braids impregnated with polyester resin. Four 
grades available in coils as well as 36" lengths 
in most sizes. In a class by itself because of 
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fREE .... 
Write for our 
folder contain
ing 25 test 
samples. 

its toughness, flexibility, high temperature re
sistance and ability to withstand bending and 
twisting without dielectric loss. Compatible 
with varnish. Over 1000 hours at 125°C., with 
intermittent operation at 150°C. 

VARFLO TUBING AND SLEEVING. Class B 
insulation. For those who need flexibility, 
solvent, oil and moisture resistance. Has 
good shelf life and will not lose dielectric 
strength when subjected to severe twisting. 
Three grades ... Classes B-A-1, B-B-1 and 
B-C-l. Flame and fungus resistant if speci
fied. B-A-1 approved under MIL-1-21557. 
Passes proposed Navy 90 0 bend test after 
2,000 hours at 300° F with 3500 volt end point. 

VARGLAS VARNISHED TUBING. Flexible con
tinuous coatings of flame resistant varnish 
built up over Fiberglas braid in eight or more 
carefully controlled operations. Varnished tub
ings have thinner walls and good heat re
sistance. 

VARGLAS VARNISHED SLEEVING. NEMA 
Classes B-C-l, B-C-2 and B-C-3 are similar 
except for dielectric strength. The impregnant 
is oleoresinous varnish. 

VARGLAS ACRYLIC CLASS F (155°C), Highly 
resistant to acids, organic solvents, oils and 
water and exhibits fair resistance to alkalies. 
It is compatible with polyester, acrylic, epoxy, 
phenolic and formvar wire enamels. Designed 
to perform for long periods in the 150°C-
175°C range Without loss of any e.lectric or 
physical properties. All standard grades. 

VARGLAS LECTON ACRYLIC. Specifically de
Signed for hermetic motors. Non-contamination 
of Freon and other refrigerants in Class B mo
tors. B-A-l, B-B-l, and B-C-l grades. 

VARGLAS NON-FRAY SLEEVINGS: Type H: The 
normalizing treatment given the Fiberglas 
braid removes the organic impurities and 

tends to hold the individual filaments to
gether. The lack of any bonding agent means 
it may be subjected to temperatures as high 
as 1600'F. Recommended for applications 
where dielectric requirements are not of 
prime importance. Resists fungus and is non
corrosive. Type HP: Similar to Type H, but 
dyed various colors for coding purposes. 
Ideal as secondary insulation where primary 
covering might disintegrate due to high tem
perature or continual flexing. Colors may fade 
at 300'F. Type HO: A very light treatment of 
resin added after the braid has been nor
malized-just enough to hold the sleeving 
round for accurate cutting. Will distend to 
cover soldered jOints or terminals. Available 
in eight colors. Colors fade at 300'F., but 
sleeving unaffected up to l600'F. Better by 
400' than formerly available. 

VARGLAS LITEWALL SLEEVING. Wall thick
ness of Type A is .008" and of Type B, .006". 
Both types available untreated or treated. If 
treated, may be suppl ied in colors. Standard 
I.D. sizes J.f" to y," inclusive. Larger sizes 
on request. 

SYNTHOLVAR EXTRUDED TUBING. Made from 
vinyl polymers. High dielectric and tensile 
strength. Will not support combustion nor 
absorb moisture. Smooth surface, thin wall 
and flexibility all make for ease in assembling 
operations. Super HH for installations where 
temperatures of 105'C. must be withstood. 
Type XLT will function at temperatures down 
to -65'C. Specify fungus resistant tubing 
where needed. Conforms to applicable MIL 
specifications. 

COTTON OR RAYON TUBING. These tubings 
are furnished with varnish as the impregnant. 
They are braided from long staple yarns. 
Standard NEMA grades. They are Classes A-A-l 
and A-B-l. Also, sleeving is available in three 
NEMA grades. Classes A-C-l, A-C-2 and A-C-3. 

VARFLEX CORPORATION 
514 W. Court Street Rome, N. Y. 

Varflex products meet or exceed applicable government specifications 
including: MIL+18057A, MIL-I-3190B, MIL-I-7444B, MIL-I-631 D, MIL-I-21557 

See YELLOW SECTION for Local Offices, Phones eem/1969 



TEFLON* 
TUBING 

INSTANT DELIVERY 
SPECIALIZING IN CLOSE TOLERANCES 

PRODUCING ALL OUR PRODUCTS IN OUR OWN PLANT 

SPECIAL CAPABIliTIES 
Extremely close tolerances on 1.0., 0.0., wall 

thickness and concentricity 

Finer sizes than covered by published specifications 

Straight lengths 

Long lengths of expanded tubing in all sizes 

SPECIfICATIONS 

Zeus will manufacture and certify tUbing to all of the published 
specifications or to a customer's engineered specifications 

Common specifications for TFE Tubing 

MIL·I·22129·C - Standard Wall AMS 3653C - Standard Wall 
MIL·I-23053A - Class 6- Heat Shrink AMS 3655 - Thin Wall 
CS 252·63 - Standard Wall AMS 3654A - Lightweight Wall 

Teflon extrusions have many uses: 
Electrical insulation • Handling of hot or cold and corrosive liquids 
and gases • Mechanical applications to take advantage of the low 
coefficient of friction (Anti-stick properties) • Medical applications. 

Many great properties of TFE 
Tolerance to temperatures from +500°F to -lOO°F • Excellent electrical 
insulation properties (Dielectric breakdown voltages as high as 1000 
volts per mil of thickness) • Corrosion resistance to all known alkalies, 
acids and solvents. Water absorption practically nil • Extremely low 
coefficient of friction. 

SEND FOR 1969 CATALOG 

Zt!44L~Udd ?~ Lite. 
OFFICE, 195 NASSAU STREET, PRINCETON, N. J. 08540 • PHONE: 609-924-4450 

TWX 510-685-9291 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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ZEUS 
PRODUCTS 

Extrusions from 
Polytetrafluoroethylene 

*TFE-Dupon't trade mark "TEFLON" 

TFE 
TUBING 

AWG Spaghetti Sizes 

Fractional inch electrical sizes 
(choice of standard wall, thin wall, 
or lightweight) 

Fractional inch industrial sizes 
(heavier walls than standard wall 
electrical sizes) 

Special wall thickness on request 

EXPANDED 
TFE TUBING 

For Heat Shrink Applications 

4-2-1 
2-2-1 

• Medical, Electrical and Mechani
cal Grades 

• Sizes to Published Specifications 
and 

• Customers Close Tolerance Re· 
quirements 

• Extra-Large Diameters Available 
• Long Lengths 
• Cut Pieces 

TFE 
Profile Shapes 

Long Lengths 

Hollow or solid cross sections 

Special Wire 
Constructions 

TFE Heavy Wall Construction 

Coaxial cores to extremely close 
tolerances and exceptional con
centricity 

Solid TFE beading 

Cut pieces of tubing or shapes 

1589 
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Plug into 

AU 'A' 
Where new concepts in 
Ie handling originate 

HIGH DENSITY PACKAGING PANEL 
Panels for 14 and 16 
Lead Plug-In ICs 

30 and 60 patterns 
standard 
Double-sided board with power 
and ground planes at each pattern 
Wiping action contacts assure 
high reliability 
Wire-Wrapill or solder 
pot terminations 

MODULAR TYPE HIGH DENSITY 
PACKAGING PANEL 
for 14 and 16 lead Dual-in-Line IC's. 
Patterns in multiples of 30 up to 180. 
Pattern accepts 3 inter-facing plugs 
for input-output connection. . 
Double sided board with power and 
ground planes. Accepts round and 
flat lead packages. Wire-Wrap 
termination sufficient for 
3 levels of 30 gauge wire. 

BREADBOARD AND TEST PANELS 
10, 25 and 50 patterns standard. Eliminates soldering or welding 
IC leads. Also solderless jumper interconnections. 

Also available for flat pack 
and TO-5 IC's 

LOW PROFILE SOCKETS Available for 14 & 16 lead packages, accepts 
all packages with round or flat leads. Inner rail design. In diallyl phthalate or black 
phenolic with gold or tin plated contacts. 

PC Style. Directly interchangeable! Wire-Wrap Style permits fast, easy mounting 
Exclusive socket configuration ident· on boards. For .036 diameter holes. Reten-

TO-5 CASE SIZE TEST AND 
PACKAGING SOCKETS Positive 
retention ~ high contact reliability_ Test 
sockets permit easy, fast insertion and 
withdrawal. 

ical to IC package. Saves time, tion and alignment assured without cement 
simplifies mounting on PC board. or special fasteners. 

6-8-10-12 contact arrangements. 
Wide range of terminal styles. 
Teflon insulated body with beryllium 
copper, gold-plated contacts. 

Has wiping type beryllium copper 
contacts 

Contacts individually replaceable without 
removal of entire socket. Wire-wrap ter
minals ~ .025" square tails. Sufficient 
length for 3 levels of 30 gauge wire. 

large selection of Module and Transistor 
Sockets also available. 

®Trademark Gardner-Denver Co. 

1590 

Our flexible designs permit fast, easy modifi
cations to suit particular requirements without 
premium charges or extended deliveries. 

For fast, economical service on your I C Handling 
Problems, request Catalog 364. 

Other AUGAT Products: 
• Transistor Sockets • Heat Sinks 
• Crystal Sockets • Component Holders 
• Relay Sockets • Clamps 
• Lead Sockets • Battery Holders 
• Test Jacks 

AU'A'INc. 36 PERRY AVE., ATTLEBORO, MASS. 02703 

See YELLOW SECTION for Local Offices, Phones eemjl969 
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C TS CORPORATION '''HART, INDIANA HYBRID CIRCUITS 

CIRCUITRY TO SPECIFICATION 

Over ten years of CTS cermet circuitry experience are 
concentrated in a 65,000 square foot facility in West 
Lafayette, !ndiana, devoted to the manufacture of cermet 
passive and active circuits. 

Cermet microelectronics offers many design possibilities 
to the forward·thinking engineer. Words such as high 
power, extremely low power, high frequency, precision, 
miniature size, low noise, and high reliability are all used 
to describe this concept. Another word "flexibility" should 
also be included. This is the key to the success of the 
CTS cermet microelectronics system. In order to provide 

the customer with an approach most consistent with his 
application, CTS offers both prototype and production 
facilities, several construction techniques, numerous pack· 
aging methods, three levels of quality control, and relia
bility data to demonstrate product performance under the 
environmental conditions you specify. 

In order to achieve the best product for the lowest cost, 
CTS offers the flexibility required to optimize each appli
cation. Careful analysiS of each requirement by our design 
engineering, production, and quality control personnel 
enables us to recommend the best product design consis
tent with your requirements. 

ORDERING INFORMATION: Place hybrid circuit orders at the following address: 

CTS Microelectronics, Inc., P.O. Box 1278, Lafayette, Indiana 47902' Telephone 317-463-2565. TWX 810-342-1882 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1591 
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Helipot· HYBRID MICROCIRCUITS 
DC VOL TAGEREGULATORS 

HeJipot's hybrid cermet doc voltage regulators 
are available from local stock throughout the 
country_ They feature: 

LOW COST UNITS 
AVAILABLE TOO! 

• ±0_05% regulation 
• 500mA load capability • Fixed outputs that can be 
• 60 dB ripple rejection externally adjusted 
• -55° to +125°C operation • ±0.003%/mA regulation 
• Short circuit proof models 

• 750 mA load capability • 0.5 sq_ in. x 0.17 in. high 
• Fully sealed and mil spec tested • 2 volt minimum input-output 

differential • 24-hour burn-in 

I POSITIVE NEGATIVE • -55° to +125°C operation 
Voltage 

r Fixed Range Adjustable Fixed Adjustable • $10.80 each in 100-199 
quantities Output 

3 to 9 volts Series 805 

9 to 21 volts Series 801 

21 to 32 volts Series 803 

POWER AMPLIFIERS 

Helipot Power Amplifiers, Models 821 and 822, are 
miniature, unity voltage gain power boosters designed 
to supplement the performance of available IC ampli
fiers (also most miniature hybrid or discrete packaged 
amplifiers). They feature: 

• Fold-back current limiting. 
• Peak output power to 5 watts. 
• High voltage swing (±16 V). 
• Wide total gain bandwidth. 
• -55"C to +125°C operation. 

OVERVOL TAGE CROWBARS 

Series 826 and 827 Crowbars are designed for either 
direct shunt protection of the power line, or indirect con
trol where SCR conduction trigger~ alarm or disable 
circuitry. Standard threshold points of 5, 6, 7, 8, 14, 18, 
30 or 40 volts are trimable. 
They feature: 

• Low standby current. 
• 500 ns maximum response time (return to safe volt-

age level). 
• 5 p,s maximum to reach SCR saturation. 
• 10 amp peak surge capability. 
• 4 amp continuous current capability (Tc = 25°C). 
• -55° to +125°C operation. 

Output Output Output 
Model 806 Series 855 Model 856 

Model 802 Series 851 Model 852 Serie.809 Serie.859 

Model 804 Series 853 Model 854 +5 to +28 Volts -5 to -28 Volts 

LAMP & RELAY DRIVER 

Model 831 Lamp and Relay 
Driver is a hybrid cermet 
unit that provides a conven-
ient pre-engineered inter

face between digital IC levels (typical to computer logic) 
and output indication or control devices which demand 
considerably larger power levels. It is designed to pro
vide the complete step up in power level required with
out the need for external pass transistors and features: 

• 0 to +60 volts operating range 
• 0 to 1 amp current capability (1.8 amps in parallel) 
• Two circuits per package 
• Standard DTL input levels 
• -55° to +125°C operating temperature range. 

HIGH SPEED FUSES 
Medel 

Note 1: Fuse life-I,OOO hrs. minimum at rated current. 
Note 2: Current rating tolerance of :20% applies to ratings shown 
above and in the Figure. This tolerance also includes ambient tem
perature effects over -55' to +125'C. 

The Series 817 High Speed 
Fuse is designed specifically 
to protect power transistors 
from short circuit destruction. 

In addition to extremely fast '"11'11'11~~I!lml response time (see Figure I), 
the fuse features: 

.40 Volt at 50 amp circuit I 
interruption. ' v 

• _55' to +125'C operating 
temperature range. 

• TO-46 ail-metal hermetic 
packaging. 

• Insulation resistance of 
10' ohms at 150 volts. 

Beckman" 

INSTRUMENTS, INC. 

HELIPOT DIVISION 2500 HARBOR BOULEVARD, FULLERTON, CALIFORNIA· 92634 • (714) 871-4848 

1592 See YELLOW SECTION for Local Offices, Phones eem 11969 



'g,iij,mD SECTION 3130 

Helipot OAC / AOC COMPONENTS 

LADDER NETWORKS 

Helipot has a wide selection of Lad
der / Resistor Networks to choose 
from, and most units are available 
from stock at economy prices_ 
They are constructed of Helipot's 
rugged cermet thick film passive 
elements and fused to alumina 
substrates at extremely high tempera
tures_ Byscreen printing all resistors 
simultaneously, close temperature 
coefficient matchi'ng is achieved for 
all units and excellent temperature 
stability over the entire operating 
temperature range is assured. 
Here are some outstanding features 
of Helipot's Ladder Networks: 

• 60 ppm initial worst case accuracy 
at 25°C 

• 0.6 ppm/"C tempco 
• 20 ppm per year stability 
• 50 ns settling 
• Small size (1" xl") 
• Low profile (0.1" or 0.14") 
• 100% testing at 5 temperature 

points 
• Serialized accuracy data available 

on all networks 

LADDER SWITCHES 

The Model 841, 4-bit ladder switch is a min
iature, hybrid, cermet thick film device for 
use in digital-to-analog conversion systems_ 
It is designed primarily for use with HeHpot's 
Series 811 high speed ladder networks, Imt 
can be used in other D to A systems (with 
either BCD or binary ladder networks) 
where precision, stability and small size are 
required_ It features 4 switching sections 
with: 

• 0 to 2 mV switch offset 
• 5 (±3) ohms "on" resistance 
• 200 ns rise and fall time 
• 0 to 5 rnA load range 
• RTL, DTL or TTL input drive 

compatibility 
• -55°Cto +125°C operation. 

An unusual feature of the 
841 is its independence of 
reference voltage used_ Plus 
and zero, zero and minus 
or plus and minus arrange
ments may be used without 
degradation of specifications. 

STANDARD STOCK MODELS 

Model 811: A 12-bit Binary Ladder 
Network for use in DAC/ADC applica
tions requiring fast switching and 
high accuracy over a wide tempera
ture range. 

Model 813: f. Binary Resistor Net
work designed for use with Fairchild's 
p.A722 lO-bit current source. 

Model 814: An ultraprecision 14-bit 
R-2R Binary Ladder Network with 
accuracies to ±30 ppm from -20° to 
+80°C. Model 812: A 12-bit R-2R Binary Lad

der Network designed specifically for 
MOSFET switching applications. 

BCD Ladder Networks are also avail
able in many standard configurations. 

~. 
1It\t~t_· .. 

t4t 

Model 841 Block Diagram 

Beckman 

INSTRUMENTS, INC. 

LOW COST A to D 
CONVERTER 

Model 835 is a 12-bit hybrid ADC 
building block. Its internal circuitry 
includes a twelve bit R-2R binary lad
der network, a high speed preCision 
comparator, analog switching and the 
digital registers and gating required 
for successive approximation con
version. The unit is capable of conver
sion at ·250 kHz clock rates and 
provides serial output data. 

LOW COST D to A 
CONVERTER 

Model 845 is a self-contained hybrid 
8-bit DAC which includes switches, an 
eight bit ladder, the reference supply 
and an output buffer amplifier. The 
unit is stocked in preset unipolar and 
bipolar output configurations. 

HELIPOT DIVISION 2500 HARBOR BOULEVARD. FULLERTON. CALIFORNIA • 92634 • (714) 871-4848 
eem/1969 See YELLOW SECTION for Local Offices. Phones 1593 



PART NUMBER 
FK25WHl4-1 
FK25WH14-4 
FK25WH16-1 
FK25WH16-2 
FK25WH16-3 
FK25WH16-5 
FK25WH16-7 
FK2224-1 
FK2232-1 
FK224O-1 

FK22NATlO-6 
FK2214-15 
FK2214-16 
FK2214-17 
FK2214-18 
FK2214-19 
FK23NATl4-3 
FK23NATl4-8 
FK2314-11 
FK2316-1 
FK2324-1 
FK2314-12 
FK12WH14-1 
FK12WH14-2 

FP750 
FP1500 
FP1500-12 
FP2000-2 
FP1530 

FP1000 
FPS1000 
FPS1001 

PART NUMBER 

I:lK30AN-100 

HK30V-100 

HK30BY-100 

HK30BX-100 

INTEGRATED CIRCUIT PACKAGES 
METAL-TO-METAL CERAMIC SEALS 

DUAL- IN- LINE PACKAGES 
CAVITY SIZE NO. OF. LEAD MATERIAL (s) 

114" X ~4" 14 *"Kovar" base/compo glass 
1/4/1 x ¥4" 14 IIKovar" base/compo glass/uKovar" ring frame 
114" x 314" 16 "Kovar" base/compo glass (short body) 
114" x ¥4" 16 "Kovar" base/compo glass/"Kovar" ring frame (short body) 
114" x 414" 16 "Kovar" base/compo glass (long body) 
114" x 414" 16 "Kovar" base/compo glass/ "Kovar" ring frame (long body) 
1/4" x ¥4" 16 "Kovar" base/compo glass/"Kovar" ring frame (long body, large pad) 

.940" x 1.20" 24 all ceramic 

.940" x 1.60" 32 all ceramic 

.940" x 2.05" 40 all ceramic 

"FLAT- PACKS" 
114" X 114" 10 ~~r;,',;'Fi/~~~~~'P£~var" ring frame/single pad 1/4" x 114" 14 
1/.4" x :114" 14 ceramic base/"Kovar" ring frame/two pad 
114" x 114" 14 ceramic base/"Kovar" ring frame/three pad 
:114" x 1/4" 14 ceramic base/"Kovar" ring frame/four pad 

"Kovar" or ceramic lids, 1/4" x 114" 14 ceramic base/two pad special 
1/4" x ~" 14 :ii =i:~Wi~~~ ra~~e pad 

>and preforms available 
1/4" x %iff 14 for all packages. 
1/4" x %" 14 "Kovar" base/"Kovar" ring frame 
114" x %" 16 HKovar" base/"Kovar" ring frame 
V4" x :va" 24 "Kovar" basel "Kovar" ring frame 
114" x :va" 14 ceramic base/compo glass 
114" x ~6" 14 "Kovar" base/compo glass 
1/4" x K6" 14 UKovar" base/compo gla.ss,IIKo.var" ring frame 

MONOLITHIC "HI-INTEGRITY" FILTER PACKS (COLDWELD) 
.750" x :750" 2 copper clad "Kovar", nickle plated 

1.53CY' x .660" 2 copper clad "Kovar", nickle plated 
1.530" x .660" 12 copper clad "Kovar", nickle plated 
2.030" x .660" 2 copper clad "Kovar", nickle plated 
1.530" x .660" 6 copper clad "Kovar", nickle plated 

I.C. "HI-INTEGRITY" FLAT- PACKS (COLDWELD) 
1" X .900" 
.8"·x .7" 
.8" x .7" 

CAVITY SIZE NO. OF LEAD 
.200 pin circle 6) V2" insulated .035 pin height 
.200 pin circle 
.035 pin height 8) !h" insulated 

.200 pin circle 7) V2" insulated 

.035 pin height 1) V2" welded 

.230 pin circle 10) V2" ~sulated .035 pin height 

16 copper clad "Kovar", nickle plated 
alumina substrate for .FP1000 
alumina substrate for FP1000; metalized 

TO-5 MULTI-LEADS 
MATERIAL (s) PART NUI\IIBER CAVITY SIZE NO. OF LEAD 

uKovar" HK30CR-100 .230 pin cir.cf.e 9) V2" insulated 
.035 pin height 1) V2" welded 

"Kovar" HK30CU-100 .230 pin circle 
.035 pin height 10) V2" insulated 

"Kovar" HK30BQ-100 .200 pin circle 
.035 pin height 12) !h"insulated 

'·Kovar" Covers supplied as requirEld 

MATERIAL (s) 

"Kovar" 

"Kovar" 

"Kovar" 

'''"",'' " • .,;,,,,,,, ..... ". oW .. "",,,." ,,-,", ""'""00. '-J"""'~ , 

,',.' 
~ ('f~i~ 

METAL-TO-CERAMIC COMPONENTS AND ASSEMBLIES 
A wide variety of standard and custom components and assemblies utilizing high alumina and beryllia ceramics are available. 
Among them are: rectifier housings with a standard hermeticity of 1 x 10-9; high temperature components and connectors for 
fuel cells and thermionic and thermo-electric generators; miniature housings for varactors and other diodes; transistor 
packages; 00-4 and 00-5 rectifier housings; and feed-thru assemblies for systems in the 10-10 Torr range that resist 
temperatures up to 80QoC. 

CARRIERS FOR INTEGRATED CIRCUITS 
GTl's Clovet Division supplies carriers for "Flat Pack" ana TO-5 
packaged circuits. Molded of DuPont Delrin® these carriers can 
be used for environmental testing as well as shipment' of finished 
packages. 

eeln /1969 
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HYBRID INTEGRATED CIRCUIT MANUFACTURING CYCLE 

1596 

A Chart indicating the major steps required from receipt of a request for 
quotation through order placement, manufacturing, and delivery is shown 
for a typical hybrid circuit. Note the necessary feed-back paths which pro
vide ultimate product acceptance and maximum reliability. 

CUSTOMER NEGOTIATED SALES 
RFQ CHANGES OFFICE 

~ 

... TECHNICAL FINANCIAL 
ENGINEERING & PRICING 

MARKETING 

STUDY STUDY 
STUDY 

\ ~ \ ~ 

"" 
CUSTOMER 

HYBRID INTEGRATED CIRCUIT MANUFACTURING CYCLE 
DESIGN 

ORDER REVIEW 

SPECIFICATION PRELIMINARY CIRCUIT 
PRELIMINARY MODIFICATIONS 

Lt-- REVIEW PACKAGE REVIEW BREADBOARD SUBSTRATE EVALUATIONS 
DRAWINGS BREADBOARD 

\ .~ \ ~ \ ~\ ~ \ 

/ " / , / , / , / " 
COMPONENTS SUBSTRATE SUBSTRATE SUBSTRATE PACKAGE PACKAGE 
ORDERING LAYOUT MANUFACTURE ASSEMBLY ASSEMBLY TESTING 

~ 

THICK FILM THIN FILM PACKAGE 
LAYOUT LAYOUT SEALING 

COMPONENT COMPONENT ENVIRONMENTAL 
RECEIVING TESTS ,....--

TESTING 
INSPECTION 

SHIPPING & QUALITY PRODUCTION 
PACKING CONTROL FINAL TESTS 

FINAL INSPECTION 
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HYBRID CIRCUIT MANUFACTURE 
Customer Specification Study 

Electrical and mechanical design requirements 
which were analyzed during quotation preparations 
are again carefully reviewed. Responsible groups 
study electrical loading, power dissipation, materials 
compatibility, component selection, and package 

Preliminary Manufacturing Studies and Design Review 

Some phases of a hybrid circuit manufacturing pro
cess must be started in a preliminary effort to pro
vide data for a Design Review Board. Drawings of 
schematics, substrate layouts, and package outlines 
are prepared. More important, hardware is roughly 
assembled or "breadboarded" so that testing pro
cedures and test equipment may be planned. As 
designs are evaluated, manufacturing drawings are 
released by the review group followed with approved 

CONSIDERA TIONS OF A HYBRID DESIGN REVIEW BOARD: 

1. MECHANICAL DESIGN 

Substrates 

Size of material - available area. 

'miD,,,. SECTION 3130 

I. .·1 hughes hot line 
(800)854·3280/ in California (714)548·0671 

performance that must be achieved for the pro
duct to meet quality and reliability standards when 
operating under the customer's operational and 
environmental specifications. 

process specifications. The Design Review is con
ducted at periodic intervals to provide control and 
coordination during the manufacturing cycle. Actual 
manufacturing is preceded by the release of pro
curement drawings for the purchase of components. 
Much procedural planning is accomplished pending 
the receipt of hardware. The main goal of the De
sign Review Board is to resolve the following con
siderations: 

Type of material - alumina, silica, glass. 

eem/1969 

Method of attachment to package - weldment, adhesive, etc. 

Method of manufacture - thick film, thin film. 

Conductors 
Sizes and lengths of conductors, sizes of pads and terminations. 

Types of material-gold, palladium-gold, silver, nichrome, etc. 

Method of manufacture-screening, evaporation. 

See YELLOW SECTION for Local Offices, Phones 1597 
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Components and Package 

1598 

Sizes consistent with package and substrate materials. 

Types of components - beam leads, flip chips, lids, face up chips. 

Method of Assembly 

Wire bonding - thermal compression, ball bonding, ultrasonic bonding. 

Weldments and adhesive pastes. 

Soldering and reflow methods 
Flip chip construction. 

Beam lead construction. 

Conventional chip construction. 

Package assembly, 

2. ELECTRICAL DESIGN 

Power Dissipation 

Current loading. 

Voltage drops '- conductor lengths. 

Termination pads. 

Resistor and component values and tolerances. 

Circuit Performance 

Speed of response. 
Stability. 

Component selection. 
Voltage offsets. 

Conductor crossovers. 

Electrical Tests and Equipment 

Component tests. 

ManUfacturing tests. 

Quality control and qualification tests. 
Environmental behavior: 

Final acceptance tests. 

3. THERMAL DESIGN 

Power Dissipation and Dispersal 

Tracking effects. 

Hot spots. 

Component thermal properties. 

Temperature coefficients of materials . 

EnVironmental Conditions 

Heat exchange to package. 
L.,ong term stability. 

See .YELLOW' SECTION for Local Offices, Phone.s ' eem/1969 



SUBSTRA TE LA YOUT 

A layout is drawn 20:1 times actual size in order to 
produce a highly accurate copy through the use of 
Rubylith "cut and strip" artwork. The layout drawing 
is reproduced on a coordinatograph machine with 
an accuracy of plus or minus .001". This master 
artwork is then photographically reduced to the final 
size and later used to form the masks for resistors 
and conductors if thin film is chosen; or the screens 
for resistors, conductors and glaze if thick film is 
chosen. The master artwork may be reduced, and 
by means of a step and repeat process, result in a 
single film negative with multiple patterns, each 
a faithful reproduction of the original artwork. 

THIN FILM SUBSTRATES 

The Thin Film Area comprises one of 
the largest col/ections of deposition 
equipment in the world. 

Hughes can deposit over 5000 square 
inches of Nichrome-gold per day with 
six systems in operation. Other systems 
are used for Aluminum and glass depo
sition. The Thin Film area can provide 
up to5 microns of gold in order to ob
tain less than .01 ohms per square re
sistivities in theconductorsof a substrate. 
Substrates can be produced from art
work within two days, but multilayered 
substrates require more preparation 
and time. 

We prefer providing unglazed alumina 
substrates with resistors and conductor 
patterns, but we can supply other ma
terials such as resistor chips with re
sistances as high as 1 megohm on a .065"x 
.065"x.006" silicon die. Thin film capa
citors have been developed at HAC 
as integral parts of circuits or as chips. 

i@iiiij'ffiD S Eell 0 N 3130 
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Substrates are made using photoresist and etching techniques to obtain high resolution circuit patterns. 
After resistors are formed, they are stabilized at high temperature in air. 

THIN FILM CHARACTERISTICS: 

.... Resolution of .0005 in. is obtainable on silicon . 

.... Resolution of .002 in. is obtainable on unglazed 
alumina . 

.... Resistor tolerances of 1 % are attained . 

.... Temperature coefficient of resistance (TCR) 
can be better than 60 ppm/oC . 

.... Temperature coefficient of resistance tracking 
(TICR) can be better than 10 ppm/oC . 

.... Stability is better than .3% per 1000 hours at 
125°C . 

.... MateriaI2x3 in. is commonly used . 

.... Substrates may be supplied with materials de
posited to customer requirements. 

eem 11969 See YELLOW SECTION for Local Offices, Phones 
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THICK FILM SUBSTRATES 

Hughes prepared substrates are processed by 
screening processes to form the desired pattern 
of resistor and conductor paths to which the active 
devices can then be attached. Because thick film 
is composed of baked or "fired-on" metallic inks, 
various metallic combinations may be used to op
timize the circuit function. At Hughes, thick film 
substrates are usually coated with "fired-on" glaz
ing materials in order to provide additional long 
term stability. 

By using screens prepared from reduced artwork 
of the customer's substrate requirements, con
ductor and glazing patterns are formed. Depend
ing upon the pattern complexity, 165 mesh to 325 
mesh stainless steel screens may be used. For 
extremely complex patterns, etched metal masks 
are employed. 

The conductor screen is then properly aligned in 
a printer and the conductor ink is printed on the 
unglazed alumina substrate. Curing and firing take 
place in a 5-zone belt furnace. Resistor screens 
are then aligned and printed. Since the inks are 
limited to a number of controlled resistivity levels, 
several ink selections may be required to achieve 
the range of resistor values employed in a specific 
circuit. After all resistor inkings have been printed 
and cured, the substrate is refired, glazed, and 
again fired in a third furnace. 

The trimming operation is performed on a Hughes 
semiautomatic pneumatic "sand blast" thick film 
resistor trimmer. Trim resolution is finer than 0.1 %. 

THICK FILM CIRCUIT LA YOUT SUBSTRA TE CHARACTERISTICS 

Resolution 5 mil lines and spacing. 
Resistor Tolerance : + .25% at 25°C. . 
Temperature Coefficients : 

Ohms/Square Temperature Coefficient Range (-55 °C/ + 125°C) 

5 ohms 
10 ohms 
50-100K ohms 

1 00K"200K ohms 

+ 300 PPM/oC 
+ 130 PPM/oC 
+150 PPM/oC 
- 200 to -400 PPM/oC 

Temperature Tracking Coefficient: 50 PPM/oC maximum for most inks. 

1600 • See YELLOW. SECTION for Local Offices, Phones eem/1969 



ASSEMBL Y OF HYBRID CIRCUITS 

Normal practice is to place the substrate on the 
case or carrier; attaching the substrate to the car
rier with the aid of a thermally conductive paste. 
If flip chips are being used, it is more practical 
to bond all the chips to the substrate before mak
ing the substrate adhere to the carrier. Two types 
of thermally conductive pastes are used at 
Hughes, one called "Scotch Cast" which is an 
insulator and is preferred for temperatures rang
i ng from 125°C to 165 ° C, and the other a true 
epoxide called "Ohmex" which is electrically 
conductive and is used for projects with higher 
temperature requirements. The substrate and car
rier are baked between + 125°C and + 150°C 
for two to three hours to cure the pastes. Typical 
eutectic chip attachment is also used when the 
design review indicates the desirability of such 
a die attach. 

eem /1969 
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Many devices can be purchased, tested, and pre
mounted on moly tabs from the manufacturers. 
Integrated circuits have a much higher basic price 
and usually require more complex testing. For 
these reasons, IC's are often purchased as chips, 
mounted on headers for testing, and then de
mounted for later assembly of the substrates. 
The overriding consideration being the need for 
thoroughly tested devices. 
A DTL circuit is usually covered with a protective 
coating and mounted on a header for testing. Two 
machines are kept in readiness; one at 380°C 
for mounting. and one at 400°C for demounting. 
Both. operations take a few seconds. The other 
major components such as large capacitors or 
coils, that are not manufactured on the substrates 
are generally soldered into position after carefully 
tinning and forming the leads. 

1601 
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Flip chip devices require slightly different as
sembly techniques. Flip chips are mounted face 
down directly to the conductive patterns on the 
substrate. All connections to the circuit are made 
simultaneously through the use of a Hughes Ultra
sonic Flip Chip Bonder. Flip chips are usually 
mounted early in the assembly of the substrate, 
thus avoiding the encumbrance of the package 
during the bonding process. . 

Conventional dice are mounted -face up and the 
previously attached leads are interconnected with 
a dual tip bonder: Many devices such as IC's are 
left with redundant leads coming from the chip. 
These are deliberately left without connecting 
them to the substrate terminations until all testing 
is completed. Before final sealing and prior to 
visual inspection, the redundant leads are clipped 
and removed. 

Final sealing may be done either by soldering the 
lid to the package, or by a weldment process to 
provide a hermetic seal. Both helium (fine leak) 
and oil bubble (gross leak) tests are normally used 
to check the hermeticity of the seals. 
During the production assembly, many aids are 
made available to the production assemblers. 
Large scale layouts show component orientation 
and location. These visual aids are supplemented 
with Quality Control criteria. and examples. A 
series of test stations and quality inspections main
tain Process Control and provide data for the 
Product Review Board's evaluation. 

1602 eem/i969 
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A great proportion of the manufacture of Hughes of components, sub-assembly tests, first electrical 
Hybrid I ntegrated Circuits is devoted to testing tests, final pre-seal tests, pre-screening of material 
and, naturally, a great amount of this effort is reflect- forenvironmentaltests, high-temperature operation
ed in the amount of test equipment available. Equip- al burn-in, life tests, and final inspection tests. 
ment is constantly being used during the manu- Facilities are available for contractual use upon 
facturing cycle for incoming receiving inspections request. 

Hughes has served a great many High Reliability 
programs in the semiconductor industry and the 
experience has proved invaluable in the manufac
ture of hybrid circuits. Results of such programs 
as Surveyor, Apollo, Minuteman, Poseidon, and 
numerous other qualifactions have lead to such 
practices as screening all circuits to these environ
mental conditions: 

1. HighTemperature Bake at 150°C for 24 hours. 
2. Centrifuge Tests at up to 20000 g. 
3. Temperature Cycling from -55°C to + 150°C 

over 1 Ocycles. 
4. Fine Leak Test less than 5 x 10- 7 cc/sec. 
5. Gross Leak Test or Bubble Test using 

Fluorochem at 125°C for one minute. 

In addition, Hughes maintains a large number of 
"Burn-in" stations whereby not only Operating Life 
Tests may be performed, but also many devices 
may be burned-in or "aged" for 168 hours under 
loaded circllit conditions. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1603 
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Hugh~s Hybrid Product Capability 

Quotation requests are solicited on any or all phases 
of thick film or thin film manufacturing. Hughes has 
facilities for layout and masking, evaporation and 
etching, partial or total assembly, and complete 
Quality Control and Inspection facilities. The Hughes 
Newport Beach facility is qualified for any degree 

of high reliability testing program and offers those 
services. By using the selected and versatile facil
ties available at Hughes, any firm with some in
house capability can quickly become a supplier 
of their own sophisticated custom hybrid circuits. 

1604 See YELLOW SECTION for Local Offices, Phones eern/1969 
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Hughes Technological Support 
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As indicated previously, Hughes Newport Beach houses many varied prod
uct lines and engineering groups. The Hybrid Integrated Circuits area has 
direct access to the following product line groups within the same building: 

• Hughes MOS Integrated Circuits . 

• Hughes Flip Chip and Equipment capability, which provide 
PNP and NPN transistors, diodes, and other elements in Flip 
Chip form in addition to supplying the dice handling equipment 
for testing. The same group also manufactures the ultrasonic 
bonding equipment for production assembly of hybrid circuits. 

• Hughes Frequency Control Device Product Line which offers 
a variety of precision crystals and crystal filters. 

• Hughes Microelectronics Laboratory provides technological 
support for thick and thin film products, monolithic products 
and many research phases in semiconductor manufacture . 

• The Hughes Hybrid Integrated Circuits area has liaison with 
Hughes Aerospace Group (Culver City), the Applied Research 
Laboratories (Santa Barbara), Vacuum Tube Products Division 
(Oceanside), Ground Systems and Communications Group 
(Fullerton), Hughes Research Laboratories (Malibu), and 
Hughes Aircraft Company (EI Segundo and Tucson, Arizona) 

The Hughes Hybrid Integrated Circuit Product Line is a versatile and 
capable organization offering complete in-depth scientific engineering 
and complete modern manufacturing facilities for the production of hybrid 
circuits. 

,------------------, 
I I 
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I 
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HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

['FSi] hughes hot line 
(800)854·3280/ in California (714)548·0671 
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HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

MOS 
devices 
index 

The products listed in this brochure define the 
MOS capability of Hughes. All products listed are 
available as off-the-shelf, either through direct 
OEM or Distributor inventory. 

A great amount of effort has been directed to
wards the following goals for 1969 an'd 1970; fur
ther expansion of our already large emphasis on 
Custom Devices, and towards additions to more 
sophisticated LSI devices. 

If the device you desire is not listed within this 
brochure, contact our Sales Department either 
through our Field Offices or through the Hughes
Hot Line/Toll Free (800) 854-3280. 

1. discrete devices 
HDIG 1030 
HDSW 2106 
HDSW 3005 
HDSW 8300 
HDSW 8318 
HDSW 8338 
HDSW 8348 
HDSW 8346 

2. duals 
HDIG 8049 
HDIG 8551 
HDSW 8050 
HDSW 8550 

(HRN 1030) ................................................ p. 2 
(HRN 2lO6D) . .. .................. p. 2 
(HRN 3005D) ...................... p· 2 
(HRN 8300D) ........... ,.p.2 
(HRN 8318D) . .. ............ " .......... "" ...... "p. 2 
(HRN 8338D) .... " ............... " .. " ..................... p. 2 
(HRN 8348D) ............ "...... .. ........ p. 2 
(HRN 8346D) ............... p.3 

(HRM 8049) 
(HRM 8551) 
(HRM 8049D) 
(HRM 8550) 

...... p.3 
............................................... "p.3 

........ p.3 
" .. " .......... " .... p. 3 

3. multiples 
HMUL 1441 
HMUL 1444B 
HMUL 1444G 
HMUL 1445B 
HMUL 1445G 
HMUL 1446G 
HMUL 1447G 
HMUL 1463 
HMUL 1884 
HMUL 2661 
HMUL 3362 
HMUL 3551 
HMUL 3651 
HMUL 3661 

4. logic 
HLOG 2304 

HLOG 2306 

(HRM 8052D) - 4-Channel Switch ...... " ...... p.4. 
(HRM 8114D) - Quad ...... "p.4 
(HRM 8014D) - Quad ....... p.4 
(HRM 8114) - Quad ..... P· 4 
(HRM 8014) - Quad .... " .... " .... p. 4 
(HRM 5008D) - Quad ................ p.4 
(HRM 5008) - Quad ... _ .... p.4 
(HRM 8215) Array ....... p. 5 
(HRM 2206) 4·SPDT Switches ...... p. 5 
(HRM 3203) 6-Channel Switch ..... p. 6 
(HRM 3213) Triple Differential Pairs .. _ ........ p. 6 
(HRM 3210) 5-Channel Switch. ".p.7 
(HRM 3211) 5-Channel Switch .. ". . ... p. 7 
(HRM 3212) 6-Channel Switch. .. ..... p. 7 

(HRM 2304) Triple 3 + 
Dual 2 Input NOR Gate .... " .. "p. 8 

(HRM 2306) Dual J-K Flip/Flop .......... p. 8 

5. counters 
HeTR 0101 
HeTR 0102 
HCTR 0201 
HeTR 0507 
LCTR 0107 

(HRM 8057) Asynchronous Flip/Flop _ .... " .. p. 9 
(HRM F/2) Binary Divider .. _ ...... ___ ...... p.9 
(HRM 8047) Asynchronous Flip/Flop .... " p. 9 
(HRM 2034) 7-Stage Counter _ ..... p. 10 
(HRM 3068) Reversible Up-Down Counter 

Plus 7 Segment Decoder .. "". p. 10 

6. static shift registers 
HSSR 2016 (HRM 2031) Dual 16-Bit Shift Register __ .. _p. 11 

7. dynamic shift registers 
'HDSR 2025 
HDSR 2026 
HDSR 2050 

Dual 25-Bit Shift Register .. " .... " .. p. 12 
Dual 25-Bit Shift Register - Low Voltage p. 12 
Dual 50-Bit Shift Register _". . .. " p. 12 

8. multiplexers 
HMUX 1756 
HMUX 1784 
HMUX 2542 
HMUX 2641 

(H RM 2302) 4-Bit Converter p. 13 
(HRM 2352) 4-Bit Multiplexer . p. 13 
(HRM 8068) Dual 2-Bit Commutator . __ . __ . p. 14 
(HRM 8013) 4-Bit Multiplexer _ p.14 

9. sub-systems 
LSUB 5021 Digital Differential Adder (DDA) .. p. 15 

10. memories 
Read Only (To be announced) .... ". p. 15 
Random Access (To be announced) _". --,,_ ... p. 15 

11. custom circuits 
By Request .. ___ ."_".,, ___ ,, p. 15 

Note: Part numbers in brackets, i.e. (HRM 8013), are used for reference only. 

1606 Hughes MOS/p. 1 See YELLOW SECTION for Local Offices, Phones eern /1969 
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: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

discrete 
devices 

The Hughes HDIG1030 is a P-Channel enhancement
mode, insulated gate Field Effect Transistor. This device. is 
designed primarily for efficient digital logic switching ap
plications and chopper applications featuring zero offset, 
high input impedance and low "on" resistance. Typical input 
resistance of greater than 10'6 ohms permits the HDIG1030. 
to bJ used in many electrometer applications. 

HANbLiNG PRECAUTIONS: Owing to its very high input re
sistance, every precaution should be taken during the cir
cuit wiring and testing of this device in order to prevent gate 
break-down. Shorting the gate lead to any of the other leads 
while handling and wiring is sufficient gate protection. 

-25 , , , , 
:J 
"0 

, , \. , , , 
.~-20 

, , I' TEMPERATURE CHARACTERISTICS OF 
,,.-- CHANNEL RESISTANCE vs. , , 

GATE VOLTAGE 
I'~- @ ID:=lOO/LA 

I' ~ x.;.-, 
, 'I' ~ ><.t. "'00 

"- I'~ 000
" l'- ~o X".r 0'1;> <:' 

~' ~ '" 
~$Oo 
~ .............. ...... ....... 

-5 
200 300 400 600 100 800 1000 

CHANNEL RESISTANCE (RD) in Ohms 

discrete 
devices 

The Hughes family of P-Channel Enhancement Mode MOSFET 
devices described by this specification allows optimum selec
tion of device characteristics for all switching applications. 
The Hughes 2 Volt threshold technology improves perform
ance by minimizing drive requirements. 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Type 
Typical Ratings 

HDSW Description Cgd Cgs Cds Ron BVGo. BVD •• BV.D. 

8300 30 Volt Switch 2.Spf 2.Spf 1.8p 3000 -SOy -40v -40v 

8318 Gen. Purpose Switch 2.0pf 2.0pf 1.7pf 2S0n -SOy ~2Sv -2Sv 

8338 Chopper 0.7pf 0.7pf O.Spf 10000 -SOY -2Sv -2Sv 

8348 SO OHM Switch 8.0pf 8.0pf S.Opf SOO -SOY -2Sv -2Sv 

2106 20 OHM Switch 11.0pf 11.0pf 8.0pf 20n -SOy -2Sv -2Sv 

300S low leakage - 0.7pf 0.7pf Up 6000 -SOy -40v -40v 

600 OHM Switch' 

i4§lIidlffiD SECTION 3130 

MOSFET SWITCH HDIG 1030 (HRN 1030) 

4 Lead TO-72 

TERMINAL CONNECTIONS 

1. Drain 2. Gate 3. Source 4. Substrate 

ABSOLUTE MAXIMUM RATINGS 

VG DSB @ 25°C ............... ±25v 
VG DSB @ 125°C ........... +6v 
VDS . .. ....................... -25v 
Vso ...................... -15v 

MOSFETSWITCHES 

Power DisSipation 
@ Case Temp. 25°C .... 0.6w 
@ Free Air Temp. 25°C .. 0.20w 

Operating Temp.. .. .......... (~S to +125)OC 
Storage Temp ................... (·-6S to +200)OC 

HDSW 2106 (HRN2106D) 
HDSW 3005 (HRN3005D) 
HDSW 8300 (HRN8300D) 
HDSW 8318 (HRN8318D) 
HDSW8338 (HRN8338D) 
HDSW 8348 (HRN8348D) 

CASE, T°ft~·'! rdl 
Ir~~l~~ 

J.~4Jx .,. 
j ,Ol9 DI I. 

-----.1._. .01' 

TERMINAL CONNECTIONS 

1. Drain 2. Gate 3. Substrate 4. Source 

ABSOLUTE MAXIMUM RATINGS 

Operating Temp ... ................ ...... -SSoC to +12SoC 

Storage Temp. .... ...... , ........ .. ..... -6SoC to +200oC 

Power Dissipation .............. ..... .@ 2SoC Case Temp. 600 mw 
@ 2SoC Free Air 200 mw 

eem/1969 See YELLOW SECTION for Local OffIces, Phones Hughes MOS/p. 2 1607 



SECTION 3130 '44,jiij'ffiN 

I --- I hughes hot line 
(800)854-3280/ in California (714)548-0671 

11 discrete 
devices 

The Hughes HDSW 8346 is a P-Channel Enhancement Mode 
MOSFET specifically designed for very linear AGC applica
tions. Input protection is provided from gate to substrate. 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Characteristics Symbol Min Typ. Max. Units Conditions 

Drain to Source Breakdown Voltag BVosB -15 -25 V -lOua 
Source to Drain Breakdown Voltage BVSDB -15 -25 V -lOua 
Gate Leakage Current (GSB -0.01 -10.0 nA -15v 
Drain to Source Current IDSB -0.05 -1.5 nA -5v 
Source to Drain Current ISOB -0.05 -,-1.5 nA -5v 
Threshold Turn·on Voltage VT H.5 -2.5 -5.0 V -10ua 
I nput Capacitance Cgsb 6.0 8.0 pf 
Gate to Source Capacitance Cg• 5.0 7.0 pf 
Gate to Drtain Capacitance Cgd 5.0 7.0 pf 

21 duals 
DESCRIPTION: Dual MOSFET's from Hughes are P·Channel, 
enhancement mode devices which feature low capacitances, 
good matching characteristics, and all the advantages of a 
-2 volt threshold technology. 
TERMINAL 
CONNECTIONS 
1. Drain 1 

8 

~: ~~:en 1 0
2 r 1· 560 

4. Substrate .. ~=!=~ 
5. Gate 2 3 
6. Open 
7. Drain 2 
8. Source 1 & 2 

TERMINAL 
CONNECTIONS 
1. .Drain 1 
2. Open. 
3. Gate 1 
4. Substrate 02 

5. Gate 2 
6. Open 
7. Drain 2 

LOW ,LEVEL MODULATOR 
HDIGB049 

5 

8. Source 1 & 2 4 

6 
0 

MODU L ATOR - OEMODUL ATOR 
HDSWB050 

TERMINAL 
CONNECTIONS 
1. Drain 1 
2. Source 1 
3. Gate 1 
4. Substrate 
5. Gate 2 
6. Source 2 
7. Drain 2 
8. Open 

TERMINAL 
CONNECTIONS 
1. Drain 1 
2. Source 1 
3. Gate 1 
4. Substrate 
5. Gate 2 
6. Source 2 
7. Drain 2 
8. Open 

08 

4 

MATCHED AMPLIFIER DUAL 
HDIG8551 

08 

4 

HIGH LEVEL DUAL SWITCH 
HDSW8550 

MOSFET SWITCH HDSW 8346 (HRN 83460) 
/ 

CASE: TO·72 

TERMINAL CONNECTIONS 
1. Drain 2. Gate 3. Substrate 4. Source 

ABSOLUTE MAXIMUM RATINGS 

VGDSB @ 25°C ... .+0.3v Operating Temp ... -55°C to +125°C 

-25v Storage Temp ..... -65°C to +200oC 
VDS ........................... -15v Power Dissipation @ 25°C Case Temp. - 600 mW 
VSD . .... -15v @ 25°C Free Air - 200 mW 

HDIG8049 
HDIG8551 
HDSW8050 
HDSW8550 

(HRM8049) 
(HRM8551) 
(HRM80490) 
(HRM8550) 

!/,! .. 
CD 
co 

Absolute Maximum Ratings i:i 
:z: 

Gate·to·Substrate .±25 

Gate-to-Drain or Source Voltage. ±25 

Drain to Source Voltage ........ -20 

Power Dissipation 

- .. ., ., ., .. 
CD ; CD 

i:i '" :z: .. 
:z: 

.±25 +0.3V 
-25V 

.±25 -25 

-30 -20 

@ Case Temp. 25°C ..... 

@ Free Air Temp. 250C 
.. .... 600 mW 
...... 200 mW 

.. ., ., 
; 
'" CI 
:z: 

+0.3V 
-25V 

-25 

-30 

Operating Temp. 

Storage Temp. 

.. .................. -55°C to +125 0 C 

.. ............. -65°C to +200oC 

1608 Hughes MOS/p. 3 See YELLOW SECTION for Local Offices, Phones eem/1969 
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I I L __________________ J 31 multiples 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH OIVISION 

The Hughes HMUL 1441 is a P-CI1annel, Enhancement 
Mode four channel switch having one common source and 
four outputs. This device is designed for efficient matrix 
switching and analog signal multiplexing. The Hughes 2 volt 
threshold technology minimizes drive requirements. Input 
protection is provided for all gate inputs. 

TERMINAL 
CONNECTIONS 

1. v •• 
2. Drain #1 
3. Gate #1 
4. Source 
5. N.C. 
6. Gate #2 4 

3 2 14 13 

7. Drain #2 C>-'~---...... 

8. V •• 
9. Drain #3 

10. Gate #3 
11. Source 

(common w/pin 4) 
12. N.C. 
13. Gate #4 
14. Drain #4 10 

31 multiples 
The Hughes Quad devices are a monolithic arrangement of 
our P-Channel, enhancement mode MOSFETs. The MOSFET 
Quad devices are symmetrically packaged for ease of fabrica
tion in multiplexer applications. Each device of the quad is 
electrically similar to the HDIGI030. 

~~ I ~ 
0. 

D, 2 

~G4 
., o-L--1 12 

5. 

5, 4 

TERMINAL 55 
CONNECTIONS 

52 
1. Substrate 
2. Drain 

~G3 
3. Gate 1 

G2 o-L--1 
4. Source 1 
5. Source 2 

9 
0 3 

6. Gate 2 D2 7 
7. Drain 2 

8 
Sub. 

I. 
8. Substrate SUb. 04' 

9. Drain 3 
10. Gate 3 D, 

11. Source 3 
13 

G4 

12. Source 4 
13. Gate 4 GI 
14. Drain 4 

12 
54 

4 
S, 

s~ 

52 10 
G3 

6 
°2 9 

D3 

7 
°2 

8 Sub. 

II 

i#§.iiijlfflD SECTION 3130 

4 CHANNEL MOS SWITCH 

HMUL 1441 (HRM 80S2D) 

CASE: TO-84 i!500TVP. -I 

~~'. f :: I- :: J 050 
TYP. 

.257 -liT 
REF. '0 

1.000 r.070 MA •. 

'----====~====F-~~ 
~'07 RE.--l . ~ f 

ABSOLUTE MAXIMUM RATINGS 

VGa HHHHHH.H ........... H ........... +2U~~ts 
VGD ....................................................... -25V 
VGS .H ................ H •••• H ........................... •• -25V 
VDS ................................................ HH.H. -15V 
VSD .................. H ......... H ................ H ....... -15V 
Operating Temp ........... H ...................... -55°C to +1250 C 
Storage Temp .............................. H ....... -65°C to +2000 C 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Characteristics Symbol Min. TrP. Max. Units Conditions 

Channel On Resistance Ron 300 500 11 
Channel Off Resistance ROlf 5 50 t>'Il1 
Threshold Turn'-on 

Voltage Vr -1.0 -2.5 -4.0 V 
Input Leakage I. 0.05 10.0 nA 

MOSFET QUADS 
HMUL 1447G = (HRM 5008) 
HMUL 1445G = (HRM 8014) 
HMUL 1445B = (HRM 8114) 
HMUL 1446G = (HRM S008D) 
HMUL 1444G = (HRM 8014D) 
HMUL 1444B = (HRM 8114D) 

~500TYP. , "'" ,. 

~. == la, ID == -lmA 
VD=5v 

-10p.A 
~VDSB =-15v 

f 
I! J,0!50 TYP, 

1=== .. , • 
. 257 
R"EF •. '11-.

'0 T 

-i:n:~.O.1I 

o,o·~ ... -+- \ I 
1--.... -<10\ 

CASE: 
T0-116 
SUFFIX B 

ABSOLUTE' MAXIMUM RATINGS 
Power DiSSipation .................... : ............ 200 mW 

Voa .... H •• H ................. H.H ......................... oi~~Olts 

~:: } ....................... , ...... H: ........... -25 Volts 

~:: } ............................................... :: ....... -15 Volts 

Operating Temp .................................... (-55 to +125)OC 
Storage Temp ........................................ (-65 to +175)OC 

eem/1969 See YELLOW SECTION for Local Offices, Phones "ughes MOS/p. 4 1609 
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1"--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

31 multiples 
The HMUL 1463 is an array of MOS monolithic switches ar
ranged in such a manner that it can be utilized as a building 
block in all MOS systems or as a breadboarding gate for de
sign of complex integrated circuits. Input protection is 
provided at all gate inputs. 

TERMINAL 
CONNECTIONS 

1. Source 3 
2. Drains 3 & 4 
3. Gates 4 & 6 
4. Source 4 
5. Source 6 
6. Drains 5 & 6 
7. Substrate 
.8: Gates 3 & 5 
9. Source 5 

10. Sources 7 & 8 
11. Gates 7 & 8 
12. Drains 1, 2, 7 & 8 
13. Gates 1 & 2 
14. Sources 1 & 2 

ELECTRICAL CHARACTERISTICS TA = 2SoC 

Characteristics Symbol Min. Typ. Max. Units 

Drain to Source Leakage Current IDSB 0.02 1.0 nA 
Gate·Diode Leakage Current IGSB 0.1 10 nA 
Drain to Source Breakdown Voltage BVDSB -20 -30 V 
Source to Drain Breakdown Voltage BVSDB -20 -30 V 
Gate·Diode to Substrate Voltage BVGB -20 -50 V 

Conditions 

-5V. 
-20V 
-10/.!A 
-10J.<A 
-10uA 

31 multiples 
The Hughes HMUL 1884 is an array of eight high quality 
MOS monolithic devices arranged symmetrically as a quad 
of single-pole, double-throw switches. Each MOSFET has a 
channel resistance of 260 ohms when biased with a minus 
10 volt gate drive and has subnanoampere leakages when 
biased off. The inherently good matching characteristics 
of this device make it ideal for use with high quality resistor 
ladder networks in D to A circuits. 

ABSOLUTE MAXIMUM RATINGS 
Power Dissipation 
Derating Factor . 
Operating Temp. 
Storage Temp .. 

Drain Voltage (VDD) . 

Gate Voltage (VGG) . 

...... 200mW 
..... 2.2mW/OC 

.. .. 85°C 
. 200°C 

-20V 
..... +0.3V 

-30V 
....... +0.3V 

ELECTRICAL CHARACTERISTICS TA = 2SoC 

Characteristics 

Drain·to·Source Leakage Current 
Gate·Diode Leakage Current 
Drain·to·Source Breakdown Voltage 
Source·to·Drain Breakdown Voltage 
Gate-Diode to Substrate Voltage 

Symbol 

IDSB 
IGSB 

BVDS" 
BVSDB 
BVGB 

Min. 

20 
20 

-20 

Typ. Max. Units 

1.0 nA 
10 nA 

V 
V 
V 

conditions 

-10V 
-15V 
--lO/.!A 
-10/.!A 
-10/.!A 

MULTIPLE MOSFET SWITCH 
HMUL 1463 (HRM 8215) 

CASE TO-116 

Von. 

VGG. 

---l :~;; ~,o':I 

0'0 AI 009-+- ~ 
1---.-.300~ 

ABSOLUTE MAXIMUM RATINGS 

+0.3V 
-20.0'1 
+0.3V 
-25.0V 

Operating Temp. 
Storage Temp. 
Power Dissipation 

-55°C to +125°C 
-65°C to +2000 C 
200 mW 

MULTIPLE MOSFET SWITCH 
HMUL 1884 (HRM 2206) 

CASE: "A" Pack See drawing above 

TERMINAL 
CONNECTIONS 

1. Substrate 
2. Source 1 
3. Gate 1 
4. Drain 1 & 2 
5. Gate 2 
6. Source 2 
7. Source 3 
8. Gate 3 
9. Drain 3 & 4 

10. Gate 4 
11. Source 4 
12. Substrate 
13. Source 5 
14. Gate 5 
15 .. Drain 5 & 6 
16. Gate 6 
17. Source 6 
18. Source 7 
19. Gate 7 
20. Drain 7 & 8 
21. Gate 8 
22. Source 8 

Source I 

Gate I 

t '·'''--I 354 I 
~==I ~ 
~ 

0040 SUD strate 

.090 
C,060 

,---.......:~ Source 8 

<>"-...... -il---::----t----II-__.-"'<> Gate B 

Drain I a 2 o'!----~ .---~ Drain 7 a 8 

Gab 2 

Source 2 

Source 3 

Gate 3 

Drain 3 a 4 0"-----; 

Gate 7 

'-----"'0 Source 7 

,----.!.!.o Source 6 

Gate 6 

t----"'<> Drain 5 a 6 

Gote 4 <>"'-...... -ll-'-.....,.--+----If.-__..!.:!o Gate 5 

Source 4 '---.......,.-"'0 Source 5 

'2 

Substrate 

1610 Hughes MOS/p. 5 See YELLOW SECTION for Local Offices, Phones eem/1969 
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I I L __________________ J 31 multiples 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

The Hughes HMUL 2661 is a P-Channel, Enhancement Mode 
Six Channel - single output switch, optimized for subnano
ampere leakage from drain-to-source terminals with signal 
levels as high as 20 volts impressed across the terminals. 
The device is used as a basic switching element for multi
plexing applications. The Hughes 2 volt threshold technology 
minimizes drive requirements. Input protection is provided 
for all gate inputs. 

ABSOLUTE MAXIMUM RATINGS 

Gate Voltages 

Source Voltages 
Operating Temp. 
Storage Temp. 
Power Dissipation 
Derating Factor 

+0.3V 
-30.0V 
-30.0V 
-55°C to +1250 C 
-65°C to +2000 C 
200 mw 
2.5mw/oC 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Characteristics Symbol Min. Typ. Max. Units Conditions 

Channel On Resistance Ron 250 330 U VG = -20. 10 = 1mA 

Channel Off Resistance R011 0.4 2 MU Vo = -20' 

Threshold turn-on 
Voltage VG -1.0 -2.2 -'-4.0 V -1O;.<JI 

I nput Leakage IG 0.1 10 nA -20V 

• Measurement IS made with common drain at -20V and sources and gates at 
ground potential. 

3/ multiples 

The Hughes HMUL 3362 is a P-Channel, Enhancement Mode, 
6 Channel monolithic circuit, arranged as three pairs for dif
ferential switching and multiplexing applications. Each input 
gate is diode protected and shunted to the substrate with a 
high value resistance for gate pull-down. 

G5 G3 Gate I 

? ? ? 
5 4 3 

6 

I 
J. 1 --r 

1 1 

n n rr ~Drainl 
D2 

7 -1 9 T 

10 Ul 
52 

54 

56 3 
12 13 14 

55 53 Source I 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Characteristics Symbol Min. Typ. Max. Units Conditions 

Channel On Resistance Ron 180 250 U VG = 20. ID = -lmA 

Channel Off Resistance Roft 20 400 Mn VDS = -20V 

Threshold Turn-on 
Voltage Vt -1.0 -2.0 -4.0 V -IO"A 

Input Leakage IG 0.05 1.0 nA -20V 

i@iiftUfflII SECTION 3130 

6-CHANNEL MOS SWITCH 
HMUL 2661 (HRM 3203) 

CASE: TO-86 (Suffix K) 
TO-116 (Suffix B) 

Gate I 

Gate 2 

Gate :3 

TERMINAL 
CONNECTIONS 

Gate 4 
1. Gate I 
2. Gate 2 
3. Gate 3 
4. Gate 4 

Gate 5 

5. Gate 5 
6. Gate 6 
7. Substrilte 

Gate 6 

8. Common Drain 

9. Source 6 
10. Source 5 
II. Source 4 Substrate L.-----""-D Drain 

12. Source 3 
13. Source 2 
14. Source 1 

MOS TRIPLE DIFFERENTIAL PAIRS 
HMUL 3362 (HRM 3213) 

CASE: TO·86 Suffix K 

CASE: 

-~ .~~~ ~o.s 

0'0 ~--r co,-+- ~ 
t....-.-300~ 

ABSOLUTE MAXIMUM RATINGS 

-30V 
Gate Voltages +O.3V 

Source Voltages -30V 

Operating Temp. -55°C tOi 125°C 

Storage Temp. -65°C to ..,-200 0 C 

Power Dissipation 200 mW 

Derating Factor 2.5mW/oC 

eem /1969 See YELLOW SECTION for Local Offices, Phones Hughes MOS/p. 6 1611 
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31 multiples 
The Hughes HMUL 3551 is a P-Channel, Enhancement Mode 
five channel single output device designed as a basic switching 
element for multiplexing applications. Each input gate is 
diode protected and shunted to the substrate with a high 
value resistance for gate pull-down. The Hughes 2 volt 
threshold technology minimizes drive requirements. 

The Hughes HMUL 3651 is a P-Channel, Enhancement Mode 
five channel single output switch in series with a single
pole, single-throw MOSFET switch. It is designed as a basic 
switching element for multiplexing applications. Each input 
gate is diode-protected and shunted to the substrate with a 
high value resistance for gate pull-down. The Hughes 2 volt 
threshold technology minimizes drive requirements. 

G2 

'---_____ -"-110 S3 

lIT"--_____ -'-<90 so 

TERMINAL 3. Gate 2 8. Substrate 
CONNECTIONS 4. Gate 3 9. Source 5 

1. Gate Pull-Down 5. Gate 4 10. Source 4 
Resistors Bias Point 6. Gate 5 11. Source 3 13. Source 1 

2. Gate 1 7. N.C. 12. Source 2 14. Common Drain 

The Hughes HMUL 3661 is a P-Channel, Enhancement Mode 
Six Channel-Single output switch, designed as a basic switch
ing element for multiplexing applications. The Hughes 2 Volt 
threshold technology minimizes drive requirements. Input 
protection is provided for all gate inputs. 

TERMINAL 
CONNECTIONS 
1. Gate 1 
2. Gate 2 
3. Gate 3 
4. Gate 4 
5. Gate 5 
6. Gate 6 
7. Substrate 
8. Common Drive 
9. Source 6 

10. Source 5 
11. Source 4 
12. Source 3 
13. Source 2 
14. Source 1 

1..--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

5-CHANNEL MOS SWITCH 
HMUL 3551 (HRM 3210) 
HMUL 3651 (HRM 3211) 

CASE: To-a6 (Suffix K) 

r 

...... 370--1 
! .250 I 

I 

.260 
.240 .. 

1 

l....370--i 1- 250 -I 

ABSOLUTE MAXIMUM RATINGS 

Gate Voltages 

Source Voltages 
Operating Temp_ . 
Storage Temp. 
Power Dissipation 
Derating Factor 

+0.3V 
......... - -30.0V 

....... -30V 
. ........ -55°C to 125°C 

.......... -65°C to 200°C 

·········200mW 
...................... 2.5mW/oC 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Characteristics Symbol Min. Typ. Max_ Units Conditions 

Channel On Resistance Ron 180 250 {J VG == 20,10 == -lmA 
Channel Off Resistance Rot! 20 200 M{J Vo = 20V 
Threshold Turn-on 

VoltMe Vr -1.0 -2.0 -4.0 V 10.aA 
Input Leakage IG 0.05 1.0 nA BVos. = -20V 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Characteristics Symbol Min. Typ. Max. Units Conditions 

Channel On Resistance Ron 360 500 {J VG == 20, 10 == ·-lmA 
Channel Off Resistance Rott 20 200 Mn Vo =-20V 
Threshold Turn-on 

Voltage Vr -1.0 -2.0 -4.0 V -lO"A 
Input Leakage 0.1 1.0 nA BVos. == -20V 

6-CHANNEL MOS SWITCH 
HMUL 3661 (HRM 3212) See drawing above 

ABSOLUTE MAXIMUM RATINGS 

Gate Voltages 

Source Voltages 
Operating Temp. 
Storage Temp .. 
Power Dissipation 
Derating Factor 

+0.3V 
........... -30.0V 

........... -30.0V 
. ....... -55°C to +125°C 

. ....... -65°C to +200oC 
200mW 
2.5mW/oC 

ELECTRICAL CHARACTERISTICS TA = 25°C 

Characteristics Symbol Min. Typ. Max. Units' Conditions 

Channel On Resistance Ron 180 250 {J VG == 20,10 == 1mA 
Channel Off Resistance Rot! 20 400 M{J Vo= 20 
Threshold Turn-on 

Voltage Vr -'-1.0 -2.0 -4.0 V -101LA 
I nput Leakage IG 0.05 1.0 nA -20V 

1612 Hughes MDS/p. 7 See YELLOW SECTION for Local Offices, Phones eem /1969 
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The HLOG 2304 is a Monolithic, Triple 3 plus Dual 2 input 
NOR gates. Gate inputs may be externally interconnected to 
produce a large variety of circuit combinations, and is used 
as a basic building block in the design of large systems. 
Each input gate is diode protected and shunted to the sub
strate with a high value resistance for gate pulldown, thus 
making possible systems design trade-offs between the elec
trical characteristics of power dissipation, switching speed, 
and output voltage. 

7[Y-
8 

9[y-
TERMINAL CONNECTIONS 

1. Substrate 
2. Output 1 
3. Gate Input 
4. Gate Input 
5. Gate Input 
6. Gate Input 

7. Gate Input 
8. Gate Input 
9. Gate Input 

.10. Output 3 
11. Output 2 
12. Drain Supply 

14 

13~ 
~ 

17 
20~ 
~ 

13. Output 4 19. Gate Input 
14. Gate Input 20. Output 5 
15. Gate Input 21. VGG 
16. Gate Input 22. Substrate 
17. Gate Input 
18. Gate Input 

41 logic 
The Hughes HLOG 2306 consists of two Universal J-K Flip
Flops of the synchronous master-slave type. AND gates form
ing the J and K inputs, together with a clocked preset func
tion and a direct reset function, make the HLOG 2306 an 
extremely versatile logic element. The circuits may be used 
to make decade counters, various types of shift registers, and 
other logic functions. All input gates are diode-protected. 

Reset Enable Z_ 

Reset Enable y-

Preset Enable XA 

Set Enilble W, 
Set Enable V_ 

True Output °B 

False Output QS 

I. 

IS 

I. 
17 I. 
I. 

RB 

Direct Re .. t 

TERMINAL CONNECTIONS 

1. Vss 7. Set Enable 
2. Clock 1 8. True Output 
3. Reset Enable 
4. Reset Enable 

9. False Output 
10. Direct Reset 

5. Preset Enable 11. Clock 2,. 
6. Set Enable 12. Voo 

Clock 2A 

C2' 

Direct Reset 
R_ 

• 

0A False Output 

QA True Outpu, 

VB Set Enable 

We Set Enable 

Xe Preset Enable 

,,-r---f--f----"-{) y B Reset Enable 

~J---++--.:1.{) Za R.s.t Enable 

C2B 

Clock 2B 

i3. VGG 
14. Reset Enable 
15. Reset Enable 
16. Preset Enable 
17. Set Enable 

.18. SetEnable 

19. True Output 
20. False Output 
21. Direct Reset 
22. Clock 2B. 

i4§diij'tpD SECTION 3130 

TRIPLE 3 PLUS DUAL 2 INPUT 
MOS NOR GATES 
HLOG 2304 (HRM 2304) 

CASE: "A" Pack 

t ·'·4--1 
.354 I 

1--===9 F= 
~ 

.090 
C·060 

.0040 

ABSOLUTE MAXIMUM RATINGS 

Case Dissipation .... 

Free Air Dissipation 

Operating Temp. 

storage Temp. 

Input Voltage (V,N) 

Gate Supply (VGG) 

Drain Supply (Voo) 

.................. 400mW Max. 

. .... 100mW Max. 

-55°C to +85°C 

.. .......................... -65°C to +200oC 

.. .. -30.0V 

...... -30.0V 

............... -20.0V· 

MOS DUAL J-K FLIP-FLOP 
HLOG 2306 (HRM 2306) 

CASE: "An Pack 

,019 
.016 

:~ l. 
~:;==-r-

Tr~·-., 

l,t~ '-----"::~ 
~~~~::---T 

.090 
c·oso 

ABSOLUTE MAXIMUM RATINGS 

(Voo) Drain Supply Voltage ....... .. .. -25V 

(VGG) Gate Supply 'Voltage .......... -25V 

Pow~r Dissipation 

DeratinR Factor 

Operating Temp. 

Storage Temp. 

Ton 

....... 200mW 

...... 2.0mW/oC 

.............................. (-55 to +125)OC 

.. ........................ .. (-65 to +200)OC 

............. 2.0!£Sec. 

Toff ..................................... 1.7 !£Sec. 

eem /1969 See YELLOW. SECTION for Local Offices, Phones Hughes MOS/p. 8 '1613 
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I .--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

51 counters 
The HCTR 0101 is an asynchronous single bit binary element 
with direct reset and preset employing direct coupled NOR 
logic. The device features low power dissipation, high input 
impedance and excellent noise immunity. Extreme operating 
ranges of supply voltages and .ambient temperature combine 
to make this flip-flop unique. The HCTR 0101 is a DC-500KC 
basic toggle element that can find applications in frequency 
dividers, counters, memory circuits, etc. All inputs are Zener 
diode-protected and all outputs are. buffered through the use 
of psuedo push-pull amplifiers. 

ABSOLUTE MAXIMUM RATINGS 
Power Dissipation .................................... 100mW 
VDD ............................................................ -12 volts 
VGG ............................................................. ~15 volts 
VIN ................................................... , .......... -12 volts 
Operating Temp ......................................... (-55 to +85)OC 
storage Temp. .......................................... (-65 to +200)OC 

The Hughes HCTR 0102 is a low cost MOSFET Circuit de
signed for frequency division. Input frequencies of up to 500 
KHz may be divided by two. An infinite chain of these de
vices can be cascaded to produce 2N dividers. Features of 
this device are low power dissipation, extremely high input 
impedance, and output capable of interfacing with bi-polar 

I.glo. '-JUWl ,- -1, f~'-~'-
Typical Frequency Divider Choir! With Output Buffen 

TERMINAL CONNECTIONS 
1. Q Output 2. T Input 3. GND 4. VDD 

ELECTRICAL CHARACTERISTICS TA = 25°C 
Characteristics Symbol Min. Max.· Units Conditions 

Supply Current IDD 0.4 2.5 mA VDD=-18V 
Gate Va ltage BVT -18 V VDD= -18v, T=-10pA 
Input Frequency f1 250 KHz VDD=-24V 
Input Frequency 12 50 KHz VDD=-18V 

The HCTR 0201 isan asynchronous single bit binary element 
with direct reset and preset employing direct coupled NOR 
logic. The device features low power dissipation, high input 
impedance and excellent noise immunity. Extreme operating 
rang~ of supply voltages and ambient temperature combine 
to make this flip-flop unique. The HCTR 0201 is a DC-IMHz 
basic toggle ele.ment that can find applications in frequency 
dividers, counters, memory circuits, etc. All inputs are Zener 
diode:-protected and all outputs are buffered through the use 
of psuedo push-pull amplifiers. 

"~'~'-

~ ~ $01 'Tt'''ln"", 11 ... 1 

TERMINAL CONNECTIONS 
1. VGG 
2, VD,li' .. 
3. Q;Output 

. 4. GrOund 
5. Set 
6. Toggle Input 

7. Reset. 
8. Q, Output 

ASYNCHRONOUS MOS FLIP-FLOP 
HerR 0101 (HRM 8057) 

TERMINAL CONNECTIONS 
1. VGG 4. Ground 
2. VDD 5. Set 
3. Q, Output 6. Toggle Input 

CASE: TO-99 

MOSFET BINARY DIVIDER 
HerR 0102 (HRM F/2) 

7. Reset 
8. Q, Output 

CASE: TO-72 See drawing above 

t·230"Ah ~I-I;~:!' '" 

! -to~L 
.&00 .,. 
I .Olt D'A 
~ •. 016 

ABSOLUTE MAXIMUM RATINGS 
VOD ............................................................ -25V 
VIN .............................................................. -25V 
Operating Temp .................. , ...................... O°.to +70oC 
Storage Temp. .. ........................................ 0° to +1250 C 
Power Dissipation .................................... 80mW 

ASYNCHRONOUS MOS FLIP-FLOP 
HerR 0201 (HRM 8047) 

CASE: TO-99 
I" :::0. •. ---

Ir· m". -I 

~;~1!,. -'Tn!rrmr!f~;::7:~=lr 
~b 02(> ._ I 

1 __ g::D'A 
8lUDSKOy,t,A 

ABSOLUTE MAXIMUM. RATINGS 
Power DIssipation .................................... 100mW 
VaD , ........................................................... -12 volts 
VGG ............................................................ -25 volts 
VGG ...................... , ....................................... - 25 volts ' " 
Operating Temp. ........................................ (-55 to +85)OC 
Storage Temp. .......................................... (-65 to +200)OC 

1614 ' Hughes MOS/p. 9 See YELLOW SECTION for Local 'Offices, Phones eem/1969 
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The Hughes HCTR 0507 seven stage counter is a DC stable 
counter with a direct, overriding reset. Features include in
put frequencies up to 2 MHz, wide variation in supply volt
ages, low power dissipation, and buffered outputs. Each true 
output is provided. 

Input Reset Ground 

5/ counters 
The Hughes LCTR 0107 is a Reversible Up-Down Counter, 
Storage Register, and a Seven Segment Decoder Subsystem 
on a single chip. It is designed to be used in conjunction 
with 7-Bar electro-luminescent indicator to display numeric 
information. 

Clack In o-~~-, 

Up-Oown 

Control 

5, 

5Z 
5. 
5, 

5.t 
EnQble 

Clock 
Oct 

StoraQf! 
Enoble 

VGG 

I 

StorOljl9 I---~_-+-t-I Decoder 

BCO Outputs 

TERMINAL CONNECTIONS 

1. Vss 7. Data Trans Line 13. BCD 8 
2. Clock Out 8. Voo 14. BCD 4 
3. S8 9. Count Control 15. BCD 2 
4. Enable 10. S2 16. BCD 1 
5. S. 11. Clock In 17. F 
6. VGG 12. S, 18. G 

Commoll 

19. 0 
20. E 
21. A 
22. C 
23. B 
24. Common 

'W'h,'D SECTION 3130 

MaS 7-STAGE COUNTER 
HCTR 0507 (HRM 2034) 

CASE: TO-86 (Suffix K) 

, 
!--.370-j I .250 

TOP VIEW 

I-"o~ I .250 I 

f----~:~__i~ 
CASE: TO-116 (Suffix B) 

h'020~ 

I '0,·"0 ,. [m '" : :: I 
61!1 t • It l..1.-·· " .- g:~ .'1f;- ~:~ 

Voo 
VGG 

Yin 

ABSOLUTE MAXIMUM RATINGS 
.. -18V 

....... -30V 
+0.3V 

.......... -30.0V 

.. 140nsec. Prop. Delay (B~tween stages) 
Operating Temp. .. ......... -55°C to +85°C 
Storage Temp. 
Power Dissipation 

.. ........... -65°C to +150oC 
200mW 

REVERSIBLE UP-DOWN COUNTER PLUS 
7-SEGMENT DECODER (preliminary) 
LCTR 0107 (HRM 3068) 

CASE: "0" Pack 

I" .625 

·~I~ZL4li23~Z~ZZUI~ZOUIL·~"UIL7liI6U'·LU'4~13~ 
.OI2~ 
,DOt II 

I 2 :3 4 5 6 1 8' 9 10 II 12 

.050~ l.- ~ l.-:g~~ 
FEATURES Top Vi •• 

Buffered BCD Output 
7·Segment Decoded outputs are isolated 
Clock Frequency up to 1 MHZ 
Clock output for cascading 

EpOly 

l 
Enable control to change from Count to Parallel Preset 
Sample Rate @ 500nsec. min. for stored data 

ABSOLUTE MAXIMUM RATINGS 
Voo 
VGG 

..................................... 25V 

Input .voltages 
Output Voltages 
Power Dissipation 
Operating Temp. 
Storage Temp. 

.... 25V 
........ 25V 
......... 40V 

................ 200mW 

. ... OoC to lOOoC 

eem/1969 See YELLOW SECTION for Local Offices, Phones Hughes MOS/p. 10 1615 
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61 static 
shift 
registers 

The dual 16 bit Static Shift Register is a monolithic inte
grated circuit utilizing P-Channel Enhancement Mode MOS 
Technology. Designed to operate on a two phase clock for 
applications in BCD or Serial Binary or delay line storage 
applications. 

--Out 

In 

- - -- 101 2 

1-01041------1 Bit Deloy --------., .. toIl 

VGG - - *-----------, 
VDD- -

......,a----oOut 

1""' .. 1----Out put Buffer -----; .. .-11 

121, 02 vDD VGG Vss 

I I I I I 
Data In 1.>---1 16 Bit Delay Houtput I 

Data In 2 >----i 16 Bit Delay HOutput2 

TERMINAL CONNECTIONS 

1. GND 5. GND 9. NC 13. ¢2 Clock 
2. Data in #2 6. NC 10. ¢1 Clock 14. Data in #1 
3. VGG 7. NC 11. Out #1 
4. Out #2 8. NC 12. Voo 

I --- I hughes hot line 
(800)854-3280/ in California (714)548-0671 

DUAL 16 BIT STATIC SHIFT REGISTER 
with OUTPUT BUFFER MOS INTEGRATED CIRCUIT 
HSSR 2016 (HRM 2031) 

CASE: TO-100 (TO-S OUTLINE) SUFFIX R 
TO-116 DIP SUFFIX B 

ABSOLUTE MAXIMUM RATINGS 

VOD 

VGG 

Operating Temp. 

Storage Temp. 

Power Dissipation 

+0.3V 
...... -25.0V 

+0.3V 
............ -30.0V 

..... -55°C to +1250 C 

.. . ..... .. . ......... -65°C to +2000 C 

125mW 

ELECTRICAL CHARACTERISTICS TA = 2SoC 

Min. Typ. Max. Units Conditions 

Negative Supply Voltage (Voo) -6 -10 -15 V 

Negative Supply Current (100) -10 MA Yin = OV 

Power Consumption 100 150 MW Yin = OV 

Shift Rate DC 2.5 MHz 

Clock 1 level (V¢) -12 -15 -25 V 

Clock 0 level (V¢) +0.3 -2.0 V 

'Clock Pulse Width (¢1 Dr ¢2) 100 nsec. 

'Clock Pulse Spacing 0 50 nsec. @ 2.5MHz 

Clock t, and tf 50 nsec. 

Input 1 level -3.0 VOD V 

Input 0 level 0 -2.0 V 

Output 1 level -8.0 -13 V 

Output 0 level -1.0 V 

Output t, 300 400 nsec. 

Output tf 300 400 IIsec. 

Output on Resistance 500 OHMS VO=O 

Input Capacitance 2 pf Yin = OV 

Clock Capacitance 5 pf V¢= OV 

Output load Capacitance 20 pf 

• Do not Overlap Clocks 

1616 Hughes MOS/p. 11 See YELLOW SECTION for Local Offices, Phones eem/1969 
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71 dynamic 
shift 
registers 

The Hughes P-Channel monolithic MOS 2</> dynamic shift 
registers will operate with clock repetition rates from 1000 
Hz to IMHz. VDD and clock voltages may be varied over a 
wide range with power consumption of less than 100/L watt 
per bit. Low impedance outputs allow the outputs to be 
"OR'd". These are truly versatile 20 dynamic shift registers. 

I 
VDD--~~----~------._--~~--~--~--------_, 

OATA~ 
INPUT I 

vss--,---___ ----*-------~--~I__--_:_---' 

Dual 25/50 Bit Delay Element 

DATA 
INPUT I 
DATA 

INPUT 2 

10K 

TERMINAL CONNECTIONS 

DATA 
OUT A 
DATA 

OUT A 

50/100 Bit Register 

DATA 
INPUT 

I 
I :: .; 
I ' 
~: 

I 

DATA 
OUT 

Type No. Bits Package Vss VDO </>1 </>2 OUT,A OUT,s IN I OUT 2A 

HDSR 8 lead 
2025W Dual TO·99 4 8 5 3 2 4 1 

25 
HDSR 8 lead 

2050W Dual TO·99 4 8 5 3 2 4 1 
50 

HDSR 14 lead 
2025B Dual DIP TO·116 3 5 13 9 7 8 6 

25 
HDSR 14 lead 

2025K Dual Flat Pack 3 5 13 9 7 8 6 
25 TO-86 

HOSR 14 lead 
2050B Dual DIP TO·116 3 5 13 9 7 8 6 

50 

The Hughes low voltage P-Channel monolithic MOS dynamic 
Shift Registers will operate with clock repetition rates of 
1000 Hz to 1 MHz. The low voltage process allow power con
sumption of less than 60 /LW per bit. Low impedance outputs 
allows the outputs to be "OR'd". This shift register is very 
unique for low power, low voltage applications. 

TERMINAL CONNECTIONS 

Type No. Bits Package Vss Voo </>1 <1>2 OUT,A OUT 1& IN I 

HDSR 8 lead 
2026W Dual TO·99 4 8 5 3 2 4 1 

25 
HDSR 14 lead 

2026B Dual DIP TO·116 3 5 13 9 7 8 6 
25 

rcPz~~ 14 lead 
Dual Flat PacK 3 5 13 9 7 8 6 
25 TO·86 

6 

6 

1 

1 

1 

OUT ZA 

6 

1 

1 

'Wiij'WN S Eel I 0 N 3130 

2¢ DYNAMIC SHIFT REGISTERS 

HDSR 2025 
HDSR 2050 

Dual 25 Bit 
Dual 50 Bit 

CASE: TO·86 (Suffix K) 

r 

l....370--l I 250 I 
I 

.260 

.240 • 

1 

1....370---1 
I 250 I 

"",,,,"ffi .. , I" n "I D" I ' ' . ,. [0" 
1 IJ 

11!!1 ' 12 f 
685 ! 4 II 

I .E&::= '0.--L g:~ 
~ 0:1 

1 
OUT 2S IN. 

4 7 

4 7 

14 2 

14 2 

14 2 

ABSOLUTE 
MAXIMUM RATINGS 

IN, </>1 </>2 .. ~~l :gl~: 
Voo 
V Output 
I Output 

........ -20 volts 
. -20 volts 

-5mA 
Ton ..... ....... 500ns' 
Toft. 500ns' 

'(Dependent on load) 

POWER DISSIPATION 

Ambient ...... 200mW 

Case ........... 500mW 

Operating 
Temp. . ..... (-55 to +125)OC 

Storage 
Temp. . ..... (-65 to +200)OC 

2¢ DYNAMIC SHIFT REGISTERS 
HDSR 2026 Dual 25 Bit 

CASE: TO·86 (Suffix K) TO·116 (Suffix B) 

OUT 2& IN. 

4 7 

14 2 

14 2 

ABSOLUTE 
MAXIMUM RATINGS 

IN </>1, </>2 
+0.3 volts 

.. -20 volts 

Voo ......... .. -15 volts 
V Output .... -15 volts 
I Output .. -5mA 
Ton. .. 500ns' 
Tolf . ... 300ns' 
'(Dependent on load) 

TO·99 (Suffix W) 

Power Dissipation 

Ambient ..... 200mW 

Case ..... .. .... ... 500mW 

Operating 
Temp. ...... (-55 to +125)OC 

Storage 
Temp. ...... (-65 to 200)OC 

NOTE: Schematic Diagram same as for HDSR2025 
SHIFT REGISTER 

eem/1969 See YELLOW SECTION for Local Offices, Phones Hughes MOS/p. 12 1617 
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I "... I hughes hot line 
(800)854-3280 / in California (714)548-0671 

81 multiplexers 
The HMUX 1756 is a complex monolithic MOSFET array hav
ing digital-to-analog and analog-to-digital applications. Four 
type D flip-flops allow DTL voltage levels to selectively set. 
MOSFET switChes in their ON or OFF condition, providing 
4-bits of. the active portion .of a multi-bit ladder when used 
wJth . externa I resistive dividers. All gate inputs are diode
protected against excessive electrical transients. 

r----~22'<>Grollftd I 

r--_~2",lO Outpu! I 

Addre .. I o"-t---,,-IL/ 1~:;:::I:j:::;:l 

Dota I 
20 

Ref.renCI I 

I. 
Ref.renCl2 

18 Ground 2 

17 Ref.renClo4 

Data 2 
16 

Referenci 3 

15 
Output 2 

I" Output 3 

Dato 3 I' R,f'rlnce 5 

Addr ••• 3 O=-I--.-+-; •• Output 4 

Dota 4 Grollnd 3 

The HMUX 1784 is a complex monolithic MOSFET array hav
ing digital switching applications. Four type D flip-flops al
low DTL voltage levels to selectively set MOSFET sWitches 
in their ON and OFF condition, thus connecting or shunting 
other independent circuit elements. All gate inputs are diode
protected against excessive electrical transients. 

CASE: "A;' Pack 22 S 

AddrelJ68SS~ ---lIEI .21 w: 
. FF 

Dala I . . I Q2 20 S2 

5 

Addrosm2 ~ ':E:3 19 S3 
.~.. . 18W2 

pota 2. 7· ..... FF ~ Q.. . ·17 S4 

FF 
~~5 :::: 
:---1 Q6 '. 14 56 

~.~ 130S7 

I4-l 12 W4 
FF ~ 
----1~58 

MOS 4 BIT CONVERTER 
HMUX 1756 (HRM 2302) 

CASE:"A" Pack 

ABSOLUTE MAXIMUM RATINGS 
(Voo) Drain Supply Voltage .................... -25V 
(VOG) Gate Supply Voltage ...................... -25V 
Power Dissipation .................................... 200mW 
Derating Factor ....... : ................................ 2.0rhW/oC 
Operating Temp. .. .................................... -55°C to +125°C 
Storage Temp. .. ........................................ -65°C to +200oC 
Ton. .................... ...... ............................ 2.0l£sec 
Toft.... .. .......................................... 4.0l£sec 

RON (TyP.) @ t = 25°C 
I, 3, and 9 ........................ lOOt! 
5, 7, and 10 ........................ 200{l 
2, 6, 11, and 12 ................ 400{l 
4 and B .............................. BOO{l 

TERMINAL CONNECTIONS 
1. -Voo 
2. -Voo 
3. +Vss 
4. Address 
5. Data 1 

7. Data 2 
B. Data 3 
9. Address 3. 

10. Data 4 
11. Ground 3 

13. Reference 5 
14. Output 3 
15. Output 2 
16. Reference 3 

6. Address 2 12. Output 4 
17. Reference 4 
lB. Ground 2 

4 BIT MOS MULTIPLEXER 
HMUX 1784 (HRM 2352) 

ABSOLUTE MAXIMUM RATINGS 
(Voo) Drain Supply Voltage .................... -25V 
(Voo) Gate Supply Voltage ...................... -25V 
Power DIssipation .................................... 200mW 
Derating Factor ........................................ 2.0mW/oC 

19. Reference 2 
20. Reference 1 
21. Output 1 
22. Ground 1 

Operating Temp. .. .................................... -55°C to +125°C 
Storage Temp. .......................................... -65°C to +200oC 

NOMINAL OPERATING VOLTAGES 
Voo .................................................. , ...... -15 
Voo ............................. -26 
Vss .............................................................. +5 
Address .: ................................... : ................ -15 
Data .......... .. ........................ 0 to +5 
Outputs .................................................... 0 to -10 

OPERATION 
With the Address Inputs tied to Voo. a Data inp~t of +5 \Iolts turns on the 
even numbered switches, arid a Data input of 0 volts turns on the odd num
bered Switches. 

DIMENSIONAL OUTLINE: 
1. VGO 
2. Voo 
3. Vss 
4. Address 1 
5. Data 1 
6. Address 2 

7. Data 2 
B. Data 3 
9. Address 3 . 

10. Data 4 
11. Sa 
12. W. 

13. S7 19. 53 
14. S. 20. 52 
15. W3 21. W, 
16. S5 22. S, 
17. S. 
18. W. 

16 fa \ Hughes MOS/p. 13 See YELLOW SECtiON for Local Offices, Phones eem/1969 
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8/ multi
plexers 

The Hughes HMUX 2542 is a dual two-channel MOSFET com
mutator. The circuit has applications as a multiplexer, a 
chopper, a digital to analog converter, or a summing network. 
By properly biasing the inputs, this commutator may be used 
to gate 10 volt peak-to-peak signals with a 4 volt level 
change at the input. 

TERMINAL 
CONNECTIONS 

1. Vss 
2. B. 
3. B. 
4. B2 
5, BI 
6. A 
7. Voo 
S. 5, 
,9. 52 

10. WI 
11. W2 
12. S. 
13. S. 
14. vGG 

8 2 0 4",---+---\ 

6 
A 

II w2 

The Hughes HMUX 2641 is a four switch MOSFET high level 
commutator. The circuit has applications as a multiplexer, a 
chopper, a digital-to-analog converter, or a demodulator. By 
properly biasing the inputs, the commutator may be used to 
gate 10 volt peak-to-peak signals with a 4 volt level change 
at the input. 

TERMINAL 
CONNECTION 

1. Vs. 
2. A 
3. B, 
4. B2 
5. B3 
6. B. 
7. C 
8. '100 

9. S. 
10. 53 
11. W 
12. 52 
13. SI 
14. VGG 

A 

62 0.:.4-t-1--\ 

7 

c 

12 52 

II W 

i4Mi#lffid S ECTIO N' 3130 

MOS DUAL 2 CHANNEL COMMUTATOR 
HMUX 2542 (HRM 8068) 

CASE: TO-a6 

L 

~370~ 
I .250 I 

TOP VIEW 

ABSOLUTE MAXIMUM RATINGS 

Voo 
-30 Volts 

", +0.3 Volts 
-40 Volts* 

" .. +0.3 Volts VGG 

I nput and Output Voltages 
-20 Volts 

""'''''' +0.3 Volts 
Power Dissipation 
Operating Temp. 
Storage Temp. 
Propagation Time 

, ''''''', 300mW 
"""".....", .. " .. ,,' (-55 to +S5)OC 

(-65 to +200)OC 

*To be measured with -30V < Voo < -10V 

4-81T MOS MULTIPLEXER 
HMUX 2641 (HRM 8013) 

CASE: TO-a6 

L 

L,370---J 1- .250 -I 

.0060 
~35 

TOP VIEW 

" SOOnsec 

L,370--i 
1- .250 - J 

f 1_ ,260 _1--' r--- .240 -------, I 

Voo 

VGG 

ABSOLUTE MAXIMUM RATINGS 
-30 Volts 
+0.3 Volts 
-40 Volts* 

Input and Output Voltages 

Power Dissipation 
Operating Temp. "" .. 
Storage Temp. " .. 

*To be measured with -30V < Voo < -10V 

.... : +0.3 Volts 
-20 Volts 
+0.3 Volts 

'" 300mW 
,.. (-55 to +85)OC 

(-55 to +150)OC 

eem /1969 See YELLOW SECTION for Local Offices, Phones Hughes MOS/p. 14 1619 
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9\ sUb-systems 
The Hughes LSUB 5021 Digital Differential Analyzer Adder 
Element is a monolithic MOS P-Channel large scale integrat
ed circuit. This element used in conjunction with two shift 
registers forms a Digital Differential Analyzer of the ternary 
type. The DDA is designed for serial operation and can be 
used to implement the algorithms for rectangular and trapez
oidal integration as well as multiplication and division. The 
DDA has many control system applications and can be used 
to solve differential equations thus making it useful for func
tion generation. 

The function diagram shows the adder element connected 
to two shift registers to form an integrator. The numbers in 
the shift registers are serial, least significant bit (LSB) first, 
sign bit last; negative numbers are in 2's complement form. 
Scaling is accomplished for each integrator by inserting a 
single "one" into the scale input at the appropriate bit time. 
The timing diagram shows the relative timing of the 2-phase 
clocks. For detailed information concerning the use of the 
DDA, consult the Hughes MOS Applications Staff. 

eLK 0 1 

elK 02 

FUCTION DIAGRAM 

123 124 18 19 1,6 1" 
","x- ","X+ ","Y- ","Y. ","z- ","z+ 7 
SCALE INPUT SIGN BIT eLK 10 

5 LOAD iNPUT UNBIASED ROUT 
" 

4 Yo LSUB5021 y·.o.x ~ 
~ R'N BIASED ROUT ~ -

,! Y,N YOUT ~ 
RO VDD GND 

1'7 15 14 21 3 

I 
- OUTPUT I 

HSSR2016 
DATA IN I I-

'---- OUTPUT 2 
(NOTE I) 

DATA IN 2 I--

NOTE I: The HSSR2016. is a dual 16 bit, d.c. to I Mc, shift register. 

10 I memories 

111 custom 
circuits 

VOD 

GND 

vGG 

I --- I hughes hot line 
(800)854-3280/ in California (714)548-0671 

MOS: DIGITAL DIFFERENTIAL ADDER (preliminary) 
LSUB 5021 

CASE: "F" Pack 

f 

:t:~J .205 

'~r 
:::: -

:~~~-

.. ~!~~ 

.010 

INDEX POINT 

ALTERNATE 
/'NOEX POINT 

3 2 ''r242322 

I 21 

I 
I 

t 
I 

'0 19 
.019 r =f0IO 

I. 

9 I :: 
10 II 121,314 15 

~~ :~:~ 
0225 

.410 

.360 

1 

:o3Oj --r: -..-l 
·f--4LF-'.=03=5===~~===.~Z7~5===.~I.=·=20=0-.j==C L .OOS 

.005 .240 TV? .003 

FEATURES 

Serial, ternary integrator usable 
with any length shift register 

Arbitrary Scaling 

Two separate initial conditions 
load inputs for each adder 

Biased or unbiased R remainder 

Adders are separate and can be 
used independently 

L !::. Y is possible using additional 
elements 

Inputs protected against static 
damage 

ABSOLUTE MAXIMUM RATINGS 

Clock Voltages (1)1 and 1>2) ................ -30V to +O.3V 

Input Vo Itages 

Drain Voltage 

Storage Temp. 

Operating Temp. 

... -30V to +O.3V 

....... -25V to +O.3V 

.. -65°C to +200oC 

. ..... -55°C to +85°C 

1620 See YELLOW SECTION for Local Offices, Phones Hughes MOS/p. 15 eern /1969 
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: HUGHES i SEMICONDUCTORS 
L __________________ J 500 Superior Avenue Newport Beach, Calif. 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

gates 
HSGO-HSG99 series TTL gates 

HSGIOO-199 series TTL gates 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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monolithic 
circuits 
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r-----~------------, 
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: HUGHES : SEMICONDUCTORS 
L ___________________ J 500 Superior Avenue Newport Beach, Calif. 92663 
HUGHLS AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

gates cont'd 

HSG 100-199 series TTL gates - (cant/d) 

HSG200-299 series TTL gates 

HSM/C 900 series DTL gates 

Notes: (1) Minimum. 
(2) Maximum number any unit has: others have fewer. 
(3) Typical and/or 50% of Duty Cycle. 
(4) Includes expandable terminal in number given. 

(5) Maximum. 
(6) Typical. 

1622 See YELLOW SECTION for Local Offices, Phones 

monolithic 
circuits 

(7) Ratio. 
(11) Indicates values given are for output. 
(12) Average propagation delay. 
(13) Power dissipation per circuit. 

eem /1969 
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1 ...--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

gates cont'd 

HSM/C 900 series DTL gates - (cont'd) 

HSM54HOO/HSC74HOO series hi-speed TTL gates 

HSM5400/HSC7400 series TTL gates 

Notes: (1) Minimum. 
(2) Maximum number any unit has; others have' fewer. 

(3) Typical and/or 50% of Duty Cycle. 
(4) Includes expandable terminal in number given. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

(5) Maximum. 
(6) Typical. 
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i HUGHES i SEMICONDUCTORS 
L __________________ J 500 SuperiQr Avenue • Newport Beach, Calif. 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

gates cont'd 

HSM5400/HSC7400 series TTL gates - (cont'd) 

HSM/C9000 series TTL gates 

flip-flops 
HSM/C 900 series OTL flip-flops 

1624 See YELLOW SECTION for Local Offices, Phones 

monolithic 
circuits 
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I --- I hughes hot line 
(800)854-3280 / in California (714)548-0671 

flip-flops (cont'd) 

HSM/C 900 series DTL flip-flops - (cont'd) 

HSM/C 1890-1896 series DTL flip-flops 

HSFO-HSF99 series TTL flip-flops 

HSFIOO-HSF199 series TTL flip-flops 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1625 



SECTION 3130 IJ§"IbMIfttti 
r------------------, 
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i HUGHES i SEMICONDUCTORS 
L _______________ ...: __ J 500.Sup~rior Avenue • Newport Beach, Calif. 92~63 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

flip-flops cont'd 

HSF200-HSF299 series TTL flip-flops 

HSM5400/HSC7400 series TTL flip-flops 

HSM/C 9000 series TTL flip-flops 

linear amplifiers 
HSM/HSC 700 series linear amplifiers 

1626 See YELLOW SECTION for Local Offices, Phones 

monolithic 
circuits 
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I --- I hughes hot line 
(800)854-3280/ in California (714)548-0671 

linear amplifiers cont'd 

HSM/HSC 700 series -linear amplifiers - (cont'd) 

HLM 100/200 series linear amplifiers 

linear voltage regulators 
HLM100/200/300 series 

counters 
HSC7400 series TTL counters 

Notes: (1) Minimum. (7) Ratio. (8) Db. (17) Voltage Ratio. 

temperature controlled 
differentia I pa i r 
HSM/C 726 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1627 
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r------------------, 
I I 

: HUGHES ! SEMICONDUCTORS 
L _______ -----------J 500 Supelior Avenue • Newport Beach, Calif. 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

shift registers 
HSM/C 5400-7400 series TTL shift registers 

decoders 
HSM5400/HSC7400 series TTL decoders 

mu Itivi bra tors 
HSM/C 900 series DTL multivabrators 

miscellaneous networks 
HSM 5400/HSC7400 series TTL full adders 

monolithic 
circuits 

Notes: (1) Minimum. (3) Typical and/or 50% of Duty Cycle. (4) Includes expandable terminal in number given. (5) Maximum. 

1628 See YELLOW SECTION for Local Offices, Phones eem/1969 
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1 ----I hughes hot line 
(800)854-3280 / in Ca I iforn ia (714)548-0671 

miscellaneous networks cont'd 

HSM/C 900 series DTL gate/inverters 

HSM2000 series DTL absolute maximum ratings 

description: high voltage, high current driver 

description: lamp driver 

Notes: (1) Minimum. 
(3) Typical andlor 50% of Duty Cycle. 
(5) Maximum. 

eem /1969 

(10) Indicated value at Maximum Rated Fan-In. 
(11) Indicates values given are for output. 
(13) Power Dissipation per circuit. 

See YELLOW SECTION for Local Offices, Phones 

(14) At Operating Temperature Range, Continuous 
(15) Transient <lOOms and <1 % Duty Cycle. 
(16) Transient <lsec and <10% Duty Cycle. 

1629 
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MALLORY INTEGRATED CIRCUITS 

For complete catalog, 
request Bulletin #9-1 C. 

Mallory offers designers of commercial and industrial electronic equip
ment low cost integrated circuits. In most cases, the Mallory IC is less 
expensive than discrete component equivalents. 
This page describes Mallory integrated circuits currently in production. 
Changes are swift, and we ask that you contact us if the circuit you 
require is not included here. We have the capability to supply both 
standard and custom circuits in production volume. 

PREAMPLIFIER AND DUAL PREAMPLIFIER - MIC 0101 (Single Channel) MIC 0103 (Dual Channel) 

TheMaIlQYMICOI01isasilicon~.ilQII~.·m~.!I!I[i!ll!llill!l~~~JlIi~~~ .... ~ .• -.," monolithic integrated circuit audio '-: 'IIMII,_m" ~""'''~'J 
preamplifier designed to accept in· Supply voltage vee 24V 9V 
put signals in the 50 to 500 micro· Supply current at 12V (per channel) 8 rna 4 rna 
r~l~oraJ~eWi:~n 2~~Po~~lt~~i~~~ Operating temperature 85°C -40°C 
input impedance. The circuit is self Voltage gain 66 db 57 db 
biasing and has an internal zener Power supply ripple amplification 0 db 
diode for power supply filtering. Harmonic distortion at .2V output 1 % 
Mallory MIC 0103 is a dual pre· 
amplifier containing two identical Input impedance 
circuit chips. The separation be- Output impedance 3500 ohm 
tween channels is 50 db minimum. Audio noise at output, RMS unfiltered 10 mv 
~I t~~e~ l't"o"i~i~tions are identical Channel separation (MIC 0103 only) 

DRIVER AMPLIFIER - MIC 0201 D • MIC 0201 M 

20K ohm 
2500 ohm 

50 db 

The Mallory MIC 0201 silicon monolithic integrated circuit is designed to drive a 
PNP germanium output transistor in Class A operation. It features DC drive capa· 
bility to 40 ma, internal zener diode filtering and feedback biasing. A unique feature 
of the M IC 0201 is its ability to accommodate output transistors with wide ranges 
of current gain. 

EQUIVALENT CIRCUIT TEST CIRCUIT 

EQUIVALENT CIRCUIT 

I 
'"~ 

Voltage 
IC Current at 12V 

L,.V1N 
Input Imp. ~ 

~I 

L,.VOOT 

Output Imp. L,.louT 

TEST CIRCUIT 

50K ohms 

150 ohms 

43 db 23db 

Input ~o",,", 
600mw (TO·5 Case) 

450mw (Molded Case) 
+ 1700 C (TO·5 Case) - 300 C 

+1250 C(MoldedCase) -30oC 

Gnd 

All ratings at 

APPLICATIONS - PREAMPLIFIER AND DUAL PREAMPLIFIER 6 WATT AMPLIFIER 
This application is intended for use, with a mag- The preamplifier ma~ be driven from a trans· . ' . , 
netic transducer such as a magnetic tape play- former input with not other external com. The driver amplifier Integrated 
back head, The circuit offers high voltage gain ponents, Voltage gain is 60 db typical and circuit MIC 0201 can be used in 
and high input impedance. Typical voltage gain the input impedance presented to the trans. conjunction with a PNP ger· <M 
is 60 db and input impedance is greater than former is 220 ohms, manium output device to provide 
20 K ohms, Frequency compensation may be a low cost, .high quality ~ w~tt 
achieved by loading the output of the Ie with \I~I~T ~ 50 db ~udlO amplifier. Bo~h Circuits 
a frequency selective network. Z,N ~ 220\1 Illustrated can proVide up to 

6 watts of audio power at less 
than 10% distortion. 

t' 

VOUT v;;;-= 60 db w,tnoutf,equency compensation 

Figure 2 

PACKAGE STYLES 

Case) 
Case) 

40,6 Watt Ampi,fterwtth Feedback 

Mallory integrated circuits are 
packaged in two popular styles. ORDERING INFORMATION 
1. The TO·5 metal container offers 

true hermetic sealing and long 
flexible leads for easy insertion 
into prototype circuits. 

2. The dual in·line molded plastic 
package is more economical and 
has leads which are ridged. Th~ 
construction is ideal for using 
with automated insertion equip· 
ment in volume production. 

~:~r 

O[~U=-
I 

TO·S r- MIG 020lD 

MIC·0101M 

T05 CAN 
INLINE 

MOLDED 

MIC 0l03H 

MIC 0103M 

T05 CAN 
INLINE 

MOLDED 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

1630 

P. R. MALLORY & CO. INC. 
INTEGRATED CIRCUIT DEPARTMENT 

Indianapolis. Indiana 46206; Telephone: 317-636- 53fi3 

See YELLOW SECTION lor Local Offices, Phones 
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QUANTUM DEVICES CORP. can transform your existing 
circuitry system to a hybrid microcircuit. By using auto· 
mated techniques, hybrid microcircuits can be produced 
with low production costs and high volume capability. 
Increased reliability and drastic reduction in size are 
some of the benefits of hybrid microcircuits. 

Discrete devices such as transistors .diodes, capacitors 
and integrated circuits can be carefully tested and se· 
lected before being bonded to a ceramic substrate con
taining the thin film resistor network. This type of con· 
trol guarantees the performance of the complete circuit. 

Thin film resistor networks are used for low noise char· 
acteristics and excellent temperature coefficients. By 
drastically reducing handling and heating operations the 
reliability of the module is increased with the advantage 
of faster assembly and lower costs. 

Many package configurations and sizes are available. 

St8Ds TO Obtain a custom 
Hybrid Microcircuit 

A. Customer breadboards circuit and tests feasibility. 

B. Customer supplies schematic and parts list to O.D.C. 

C. O.D.C. engineering reviews circuit and discusses any 
predictable forseen problems with customer. 

D. Circuit is manufactured into a hybrid microcircuit. 

E. Circuit is final tested and delivered to customer. 

• LOW TOOLING COSTS 

• EXTREME REDUCTION IN 
CIRCUIT SIZE 

• FAST DELIVERY OF 
PROTOTYPES 

• RESISTORS TO 
0.1 ± TOLERANCE 
2 5 -+- PPM TCR 

5 ± PPM TRACKING 

• DISCRETE CHIPS BONDED 
TO CIRCUIT 

• MILITARY ENVIRONMENTS 

• INCREASED RELIABILITY 

• TEMPERATURE CONTROLLED 
SUBSTRATES 

• HERMETIC SEALING AVAILABLE 

CHANGE THIS 

TO THIS 

- q~~!.~~ ~~!!~E~J~SE~~rp. PHONE: (201) 385-9600 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1631 
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TRANSITRON 
ELECTRONIC 
CORPORATION 

. ' 

DIGITAL' 
INTEGRATED 

CIRCUITS 

16-811 MEMORY CELL 

THE INDUSTRY'S MOST COMPLETE 
LINE OF TTL INTEGRATED CIRCUITS 

SERIES I 
Electrically identical and pin-far-pin 
equivalents for all SUHL I® circuits. 

Available in hermetic DIP* and flat pack. 

SERIES II 

Electrically identical and pin-far-pin 
equivalents for all SUHL II® circuits. 

Available in hermetic DIP* and flat packs. 

SERIES III 
Shift registers, ripple counters, memories 
and other LSI devices in addition to those 
in Series I, II, and IV circuits. 
Available in hermetic DIP,* plastic DIP, 
and flat pack. 

SERIES IV 
Electrically identical and pin-far-pin 
equivalents for all Series 5400/7400 
circuits. 

Available in hermetic DIP,* plastic DIP, 
and flat pack. 

* Dual-in-line package 

ALL TYPES IN STOCK FOR IMMEDIATE DELIVERY. m 
CALL YOUR NEAREST TRANSITRON SALES OFFICE 
OR DISTRIBUTOR. 

See YELLOW SECTION for Local Offices, Phones eem 11969 



TRANSITRON 
ELECTRONIC 
CORPORATION 

TEMPER· 
TRANSITRON ATURE 
DEVICE TYPE FUNCTION RANGE 

TDC17I0V Differentia I Comparator (uA7IOl M 
TDCl7l0F Differential Comparator M 
TDCl710P Differential Comparator M 
TDC17I0LlD LI D Packaged Differential Comparator M 
TDC27I0V Differential Comparator (/LA7I0C) I 

TDC271 OF Differential Comparator I 
TDC2710P Differential Comparator I 
TDC2710E Differential Comparator I 
TDC2710LlD LID Packaged Differential Comparator I 
TDC171IV Dual Differential Comparator (/LA71I) M 

TDCl71IF Dual Differential Comparator M 
TDC17lIP Dual Differential Comparator M 
TDC171ILiD LID Packaged Dual Differential Comparator M 
TDC271IV Dual Differential Comparator (/LA71IC) I 
TDC2711F Dual Differential Comparator I 

TDC2711P Dual Differential Comparator I 
TDC27l1E Dual Differential Comparator I 
TDC27l1L1D LID Packaged Dual Differential Comparator I 
TDC4711V High Sink Current Dual Differential 

Comparator M 
TDC47l1F High Sink Current Dual Differential 

Comparator M 

TDC4711P High Sink Current Dual Differential 
Comparator M 

TDC5711V High Sink Current Dual Differential 
Comparator I 

TDC5711F High Sink Current Dual Differential 
Comparator I 

TDC571IP High Sink Current Dual Differential 
Comparator I 

TDC6711 V Dual Output Dual Differential Comparator M 

TDC6711F Dual Output Dual Differential Comparator M 
TDC67l1P Dual Output Dual Differential Comparator M 
TDC771 IV Dual Output Dual Differential Comparator I 
TDC7711F Dual Output Dual Differential Comparator I 
TDC77lIP Dual Output Dual Differential Comparator I 

TDC8711V High Sink Current Dual Differential 
Comparator M 

TDC8711F High Sink Current Dual Differential 
Comparator M 

TDC8711P High Sink Current Dual Differential 
Comparator M 

TDC9711V High Sink Dual Output Differential 
Comparator I 

TDC9711F High Sink Dual Output Differential 
Comparator I 

DEVICE TYPE FUNCTION 

TOA1809 DUAL OP AMP 
TOA2809 DUAL OP AMP 
TOA1741WV OP AMP 
TOA2741WV OP AMP 
TOA7741V OP AMP 
TOA8741V OP AMP 
TOA7741WV OP AMP 
TOA8741WV OP AMP 
TOA1841 DUAL OP AMP 
TOA2841 DUAL OP AMP 

14§"iij,ftlN SECTION 3130 

LINEAR INTEGRATED 
CIRCUITS 

REFERENCE GUIDE 
TEMPER· 

TRANSITRON ATURE 
DEVICE TYPE FUNCTION RANGE 

TDC9711P High Sink Dual Output Differential 
Comparator I 

TDDllOOE BCD To Decimal Decoder Driver I 
TDDllOOF BCD To Decimal Decoder Driver I 
TDDlIOOP BCD To Decimal Decoder Driver I 
TDDllOlE High Sink BCD To Decimal Decoder Driver I 

TDDllOlF High Sink BCD To Decimal Decoder Driver I 
TDDlIOlP High Sink BCD To Decimal Decoder Driver I 
TOA1709V Operational Amplifier (/LA709) M 
TOA1709F Operational Amplifier M 
TOA1709P Operational Amplifier M 
e------~ --~~--

TOA1709L1D LID Packaged Operational Amplifier M 
TOA2709V Operational Amplifier (/LA709C I 
TOA2709F Operational Amplifier I 
TOA2709P Operational Amplifier I 
TOA2709E Operational Amplifier I 

TOA2709L1D LID Packaged Operational Ampliefier I 
TOA3709V Operational Amplifier I 
TOA3709F Operational Amplifier I 
TOA3709P Operational Amplifier I 
TOA3709L1D LID Packaged Operational Amplifier I 

---.-
TOA4709V High Performance Operational 

Amplifier (/LA7094) M 
TOA4709F High Performance Operational 

Amplifier M 
TOA4709P High Performance Operational 

Amplifier M 
TOA7709V High Input Impedance Operational Amplifier M 
TOA7709F High Input Impedance Operational Amplifier M 

TOA7709P High Input Impedance Operational Amplifier M 
TOA7809V High Input Impedance Operational Amplifier M 
TOA7809F High Input Impedance Operational Amplifier M 
TOA7809P High Input Impedance. Operational Amplifier M 
TOA8709V High Input Impedance Operational Amplifier I 

TOA8709F High Input Impedance Operational Amplifier I 
TOA8709P High Input Impedance Operational Amplifier I 
TOA8809V High Input Impedance Operational Amplifier I 
TOA8809F High Input Impedance Operational Amplifier I 
TOA8809P High Input Impedance Operational Amplifier I 

TOA174IV Internally Compensated OP 
TOA174IF Amplifier (/LA74I) M 
TOA274IV Internally Compensated OP 
TOA274IP Amplifier (/LA74IC) I 

TSA1150F Sense Amplifier Flop-Flop Output M 
TSA1150P Sense Amplifier Flop·Flop Output M 
TSA2I50F Sense Amplifier Flip-Flop Output I 
TSA2I50P Sense Amplifier FJip-FlopOutput I 

TVR2000V Voltage Regulator M 
TVR200IV Voltage Regulator I 
TVR2000P Voltage Regulator M 
TVR200IP Voltage Regulator I 

TEMPERATURE RANGE 

MILITARY 
COMMERCIAL 
MILITARY 
COMMERCIAL 
MILITARY 
COMMERCIAL 
MILITARY 
COMMERCIAL 
MILITARY 
COMMERCIAL 

eem 11969 See YELLOW SECTION for Local Offices, Phones 1633 
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RAYTHEON CAPABILITIES IN MICROELECTRONICS 

Typical facilities for production burn,in of completed module at 
elevated temperature and dissipation conditions. 

COMPLEX COMPONENT CIRCUIT MODULES 
Proved in Polaris, ALQ-59, GRC-50, Chaparral, Nite 
Vision and Hawk programs, Raytheon welded circuit 
modules feature high density, subminiaturization, and 
exceptional reliability. They incorporate advanced 
techniques in stacking, welding, soldering, encapsula
tion and in testing and quality control. Raytheon is 
equipped to render design service from "black box~' 
specifications, or to duplicate or innovate existing de
signs. Write for Raytheon capability brochure SP-1112 
and for specification forms. 

RAYSISTORTM PHOTOCELL-LAMP ASSEMBLIES 
These opto-electronic devices are capable of perform
ing a variety of control functions with no electrical or 
mechanical connection between signal and control cir
cuits. There are no moving parts; this eliminates tran
sients and contact chatter and provides noise-free 
control of AC or DC signals over a wide dynamic 
range. Raytheon produces 47 types of, small-size, 
dependable Raysistors, as well as CdS and CdSE pho
tocells - all available from your Raytheon distributor. 
Write for data and circuit applications brochure 
SP-1149 and SP-1150. 

The Industrial Components Operation of Ray
theon Company is engaged in a wide range of 
activities in microelectronics. Capabilities range 
from initial design to large-scale production of 
high-reliability, high-performance modules. These 
capabilities have been demonstrated in numerous 
programs such as Fll1, Sparrow, C5A, ANEW, 
and EIAD. 

For capability brochure SP-1179, write or call: 
Raytheon Company, Industrial Components Operation, 
465 Centre Street, Quincy, Mass. 02169. Tel: 617-
479-5300. 

~AYTHEON) 

Hermetically-sealed hybrid module with bonded chip 
construction utilizes RA Y - P AKT~I standardization 
approach. 

NAFI-type module has two 1" x 2" thick film circuits 
epoxy-sealed to aluminum heat exchanger, and to 
terminals (on each side) soldered to terminal paths. 

Typical thick film circuit module used in high-reli
ability programs. Devices are also available in modi
fied TO-5 packages. 

1634 See YEllOW SECTION for Local Offices, Phones eem/1969 



WIRE FORMS 
Shape and design limited only by the 
imagination. Available in round wire 
from .005 to .125 diameter, flat stock 
and ribbon. 

.g,iijlffiD SECTION 3150 

Get more precise wire forms 
and small metal stampings ... 
more economically. rail 
Art Wire's automatic equipment is geared for 0'115 
hlgh-speedpmducUon, prec'slon and econom'y I. r. 0";'\ 
... three big reasons why we can produce wire .!!J 
forms and small metal stampings at big _---
savings to you. .. 

TERMINAL LEADS 
For use in resistors, transistors, relays, etc. Wire diameters from .008 to .125. 
Perfectly concentric heads in diameters up to 4 times the wire diameter. 

SWAGED LEADS 
One-piece construction 
eliminates welded joint fail
u res an d res istan ce, increases 
rating output. In diameters 
from .015 to .080, necked 
down to as much as 50% 
original diameter. 

FLATTENED, NOTCHED 
AND PIERCED PINS 
In great variety to meet all needs for 
improved sealing, connections, etc., 
in wire as fine as .015 to .125. 
Rounded or square cut ends. 
Shaped to your specifications. 

SMALL METAL STAMPINGS 
Produced to specifications from all 
the basic metals and precious 
metals. Processes includestamping, 
blanking, forming and piercing. 

Send blueprints or sample for estimate or write for catalog. 

ART IIIRE & STAmPlnli EamPAn, 28 Boyden·Place, Newark, New Jersey 07102 
eem/1969 See YELLOW SECTION for Local Offices, Phones ·1635 
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Elgin Electronics Incorporated 

1636 

Integrid® Cards 

Design and Development 
Assistance, Fast Response 
Prototype and Volume 
Production in the Following 
Product Areas: 

CUSTOM DESIGNED POWER SUPPLIES 
• Unregulated 

• Static Inverters 
• Regulated 

• Battery Chargers 

MAGNETIC COMPONENTS 
• Power Transformers • Audio Transformers 

• Chokes • Ferroresonant Regulators 

PRINTED CIRCUITS 
(Prototype through High Volume Quantities) 

• Layout and Artwork • High Volume Photo Resist Process 
• Advanced Plating and Etching 

• Screen Room Facilities • Complete Fabrication 
• Numerically Controlled Drilling 

• 100% Quality Assurance 

COMPLETELY INTEGRATED SUB-CONTRACT SERVICES 
• Printed Circuit Assemblies 

• Wired Chassis Assemblies • Welded Modules 
• Cordwood Modules • Encapsulated Assemblies 

• Complete Consoles and Sub-Systems 

PROPRIETARY PRODUCTS 
(off-the-shelf) 

• Standard Low Voltage (5V) Power Supplies 
• Modular Integrid® Printed Circuit Cards 

(T. 0.5 and dual-in-line) 
• Econogrid® Printed Circuit Cards 

• Strip Pack Terminal Boards 

ELGIN ELECTRONICS 
INCORPORATEO 
Subsidiary of Basic Incorporated 
P. O. Box 1318 • Erie, Pennsylvania 16512 • Phone: 814-452-6773 
Manufacturing Plants: Waterford and Corry, Pennsylvania 

Power Supplies 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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THAT TOUGH GLASS 
SEAL PROBLEM ... 
FUSITE SOLVED IT 
FOR YOU YESTERDAY 

We've been specializing in difficult sealing ap
plications for over 25 years, so probably the 
solution to your particular problem is already in 
our files. 

Reliability? Fusite is the only sealer that formu
lates, smelts, and preforms technical glasses. This 
means a greater in-depth capability to ve your 
problem, design the part, build the dies the 
glass, make and assemble it to your less 
cost than you could do it yourself. 
Send us your latest design for herme 
glass preforms, or glass-ceramic subs 
Challenge our experience with low '''1''n.-"", 

eem /1969 

solder glasses as coatings and preforms. We'll send 
you a similar part for inspection. Plus a cost esti
mate for prototype quantities - or production in 
millions. 

For solutions to all your sealing glass problems, 
call Fusite in Cincinnati. Or, if your interests are 
overseas, call one of these plants: Fusite N.V., 
Konigweg 16, Almelo, Holland; Fusite-Japan, 
Gotemba, Japan; Terminal Products, Hormigueros, 
Puerto Rico; or, Fusite GmbH, Dieselstrasse 5, 
Karlsruhe, West Germany. Fusite Corporation, 
6000 Fernview Ave., Cincinnati, Ohio 45212 ... 
phone (513) 731-2020. 

GLASS·TO·METAL HERMETIC TERMINALS 
GLASS I GLASS·CERAMIC PREFORMS & SUBSTRATES 

00 
1637 
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Fused quartz 
or fused silica. 
Calion 

ersil. 
When your plans call for fused quartz or fused 
silica, call us. Amersil produces both in forms 
that are highly pure, non-contaminating, 
resistant to acid and thermal shock, and exhibit 
high dielectric strength. Our materials can be 
ordered in a variety of forms and sizes that are 
either transparent, opaque, or combinations of 
each. Both types are available as furnace tubes, 
epitaxial reactors, bell jars, insulators, slice 
boats, diffusers, distillation apparatus, beakers, 
flasks, joints ... and tubing, rod, plates and 
discs. Amersil is also sales agent for WDrden 
Quartz microbalances and springs. 

685 RAMSEY AVENUE 
HILLSIDE. NEW JERSEY 07205 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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CHOMERICS, INC. CONDUCTIVE COMPOSITE MATERIALS FOR INDUSTRY . -

Chomeries, Inc. is engaged in the proprietary development and manufacture of electrically conductive composite materials for shielding 
sealing, grounding, bonding, contacting and terminating. These materials are based on patented techniques* which transform plastics and 
elastomers into highly conductive materials, without significantly degrading their original properties. Chomeries' products include conductive 
elastomers, molded RFI gaskets, waveguide gaskets, conductive adhesives, conductive caulking, potting and coating compounds, and con
ductive heat-shrinkable tubing. 

* U.S. Patents 3,140,342; 3,194,860; 3,202,488; and other patents pending. 

CHO-SEAl CONDUCTIVE ElASTOMERIC SHEETS 

AERO. 200 GRADE AERO. 125 GRADE GSE GRADE COMM.G R 
PROPERTY 

1120 1211 1224 1211 1214 1215 1217 1225 1228 1226 

(Iluoro) (fluoro) 

- !3. Magnetic (10 kHz) 68 )0 70 78 71 71 70 )0 )0 )0 

! ~ 
Electric (1 MHz) >140 

~ ~ Plane (10 GHz) 110 110 120 84 125 125 110 74 90 70 
>--

!3. " Magnetic (10 kHz) 68 68 71 )8 71 71 71 )0 71 70 -
~ ~ - Electric n MHz) :-140 

z 
-;; ~ Plane (10 GHI) 119 119 128 110 115 115 125 87 100 80 

0 
ti 

-
Continuous Use Temp 200 200 200 125 125 125 115 85 85 55 >-

'" 1 I , 
u (OCI 

55 55 55 55 55 55 55 ·55 55 ·55 -
~ Max. DC Vol. Resistivity ~ - 005 .004 003 009 009 009 015 030 080 030 u (ohm-ern) 
w 
~ Shore A Ourorneter ~ 90 73 . 52 79 71 63 76 79 63 63 

('51 

Density (gmicc) 

('0151 
4.25 4.15 3.25 135 365 3.65 4.05 3.15 3.35 2.55 

Chomeries offers four grades of highly electrically conductive elas
tomeric sheets. These materials consist of silver-plated copper 
particles dispersed in a binder of silicone rubber. Aerospace grades 
available in standard thicknesses of .020, .032, .062, .093 and 

RFI CONNECTOR flANGE GASKETS 
Chomerics Cho-Seal combination RF /Pressure Gaskets are elec
trically and thermally conductive elastomers of dimensionally stable 
characteristics. Cho-Seal gaskets are designed to provide an RF 
shield as well as a pressure seal between the connector flange and 
mounting panel. 
eho-Seal gasket characteristics include high-power RF capabilities, 
low flange leakage, compliance with MIL specifications for systems 
use, maximum heat transfer, and minimal outgassing (silicone). 
Total attenuations are in the 85-115+ db range between 14 kHz 
and 15 GHz - depending on the magnitude and uniformity of 
closure force. 

TABLE 2 

MATERIAL USE TEMP. (OCI 

CHOSEAL 1224 55 to 200 

CHO·SEAL 1212 55 to 125 

CH O·SEA L 1225 55 to 85 

DETERMINING PART NUMBER 

The dash number Identifies 

the dHnens;onal characteflsr,e$ of the __ . 

,"c,,,,,",,,II;eeT,ble21 --il 
The Chomerlcs base number ;rjenr,fies 

g'"'' I"e",elc" ~ 

1961 1215 

1229 

)0 

90 

71 

100 

55 , 
55 

090 

55 

3.15 

Spec 

112) 

)0 

>140 

140 \ 
\ 

130 

\ Electric Field 

120 

110 

71 

.., ...... 
; 110 PI,w€ Wave Field 

........... <IJ 

~JOO 
>140 '" > 

118 t; 90 

'" 100 l!: eo 
I 
·55 

030 

w / <!> 
Z 70 

/ c Magnetic Field -' 
~ 60 
r 

TYPICAL SHIELDING EFFECTIVENESS OF CHO·SEAL@ 100 psi '" 61 

3.25 I 
50 I 

I 
10k lOOk 1M 10M 100M lG 

FREQUENCY (Hertz) 

.125 inch, and in sizes of 10 x 10, 10 xiS, 20 x 15 and 30 x 20 
inches. Commercial and GSE grades are available 12" wide x 36" 
long in thicknesses of .020, .032 and .062 inch. 

In addition to the standard Cho-Seal gasket shown, special sizes 
and shapes are also available. 

TABLE 1 
I.B DIA. 0 DIA 

r-A-ti ~ 

r~~l~ L$ .$11 
. c-J -H-.032 

SHELL CHOMEHICS BASE NUMBER NOMINAL DIMENSION 

SIZE MIL·C·26482 MIL·C·5015 MIL·C·81511 A· 010 B C' 015 D· 015 

6 1946 469 37S 738 t41 

8 1947 594 630 840 135 

8 1948 1948 594 500 875 156 

10 1949 719 .750 965 135 

IDS, SL 1950 1950 719 625 1.000 156 

12, 12S, SL 1951 1951 813 750 1.094 156 

14,14S 1952 1952 906 875 1.188 156 

t4 1953 906 1.005 1.153 135 

16.16S 1954 1954 969 1.000 1.281 156 

16 1955 .969 1.135 1.258 156 

18 1956 1956 1.062 1.135 1.375 156 

18 1957 1.062 1.260 1.351 156 

20 1958 1958 1.156 1.250 1.500 172 

22 1959 1959 1.250 1.375 1.625 172 

24 1960 19.60 1.375 1.500 1.750 203 

28 1961 1.562 1.750 2.000 203 

32 1962 1.750 2000 2.250 219 

36 1963 1.938 2.250 2.500 219 

40 1964 2.188 2.500 2.750 219 

44 1965 2.375 2.781 3.000 219 

48 1966 2.625 3.031 3.250 119 

merics, inc. 
85 MYSTIC STREET 

ARLINGTON, MASSACHUSETTS 02174 

(617) 648-8650 

TWX 710-348-0446 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1639 



SECTION 3200 i@,iib,ffiM 
CONDUCTIVE ADHESIVES, C~ULKS, PAINTS, GREASES 

NO. CURE CU RE VOLUME t SHEAR J USE PART OF my 
TEMP" TIME RESISTIVITY POT STRENGTH BINDER TEMP. DISTINGUISHING 

NUMBER COMPO 
1°F) (hauls) (ohnHrll) 

LIFE IPSI} IOF} CHARACTE R ISTICS 
NENTS 

584·22 2 .2.7 270 1.0 10-' 8 hrs. 1200 Epoxy -65 to 325 Pure Ag filler; high te(T1p·; long pot life 

584·208 2 2.7 R.T.l235 24/.25 10-' 90 min. 1000 Epoxy -80 to 210 Pure Ag filler; tacky uncured 

ENT·105 2 2.5 R.T ./235 24/.25 10-' 30 min. 1400 Epoxy -65 to 260 Pure Ag filler; avail. in hand-mix kits 

582 1 2.7 300 4.0 10-' ---~ 1500 Epoxy -65 to 300 Pure Ag filler;'1 component 

360·22 2 4.2 270 1.0 10-' 8 hrs. 900 Epoxy -65 to 325 High temp. (3250 F); long pot life 

360-18 2 4.2 R.T.l235 24/.25 10-' 30 min. 1100 Epoxy -65 to 255 Easily spread; thick glue line 

360-208 2 3.8 RT.l235 24/.25 10-' gOmin. 1000 Epoxy -80 to 210 No contact pressure req'd 

360-20C 2 4.2 R.T.l235 24/.25 10-' gOmin. 1000 Epoxy -80 to 210 Fills large gaps 

370 1 4.2 300 4.0 10-' - 1900 Epoxy -65 to 300 1 - component; l:Jigh ,strength 

365·57 2 4.2 200/400 2.0/6.0 10-' 4 hrs. 1000 Epoxy -65 to 400 High temp. applications {40QoFJ 

260-J8 2 3.3 R.T.l235 24/.25 10-3 30 min. 600 Epoxy -65 to 255 Easily spread; medium glue line 

260-208 2 3.3 R.T.l235 24/.25 10-3 90 min. 1500 Epoxy -80 to 210 No contact pressure req'd 

260-10C 2 2.8 R.T.l235 24/.25 10-' 90 min. 1400 Epoxy -80 to 210 Medium,application thickness 

1025 2 3.2 250/325 1.0/.25 10-' 2 hrs. 150 Silicone -100 to 255 Bonds silicones 

1011 2 4.2 R.T./300 24/.25 10-2 90 min_ - Silicone -100 to 255 Thick; high temp; short pot life 

1013 2 2.0 310 .25 10-' 6 hrs. -- Silicone -100 to 255 Thin; high temp; long pot life 

§ 
4061 1 4.2 Non-curing 10-' --- -- Polyisobutylene -65 to 125 Highest reliability; small bead 

4066 1 5.3 Non-curing 10-' - Epoxy -65 to 125 For conduits and pipe threads 

4330 1 1.8 Non-curing 10-' --- -- Polyisobutylene -65 to 125 Low cost (low density); small bead 

4660 1 2.1 Non-curing 10-' -- - Polyisobutylene -65 to 125 Low' cost (low density); large bead 

212 2 0.8 R.T.l235!24/.25" 200 ohm/sq. 8 hrs. _.- Epoxy -65 to 210 Low cost epoxy (carbon) 

581 X-29 2 1.7 R.T./235!24/25" " 10-' 45 min. Epoxy -65 to 255 Silver·filled; brush application 

581 Y-29 2 1.5 R.T.l235!24/.25"" 10-' 90 min. -- Epoxy -65 to 255 Silver-filled; spray application 
u 

4130 1 1.1 Non-curing 200 ohm/sq. --,-- -- Latex -65 to 180 Low cost; 1 - component (carbon) 

4900 1 1,5 Non-curing .05 ohm/mil -- -- Acrylic -65 to 200 1 - component spray 

~ 
4210 1 1.0 Non-curing 10' -- -- Silicone AO to 400 Low thermal conductivity 

4220 1 3.1 Non·curing 10-' -- Silicone -40 to'400 High elec. and thermal conductivify 

0 
1020 1 3.5 350 I 3 min. 10-' --- --- Silicone -100 to 255 For splicing GSE-grade mat'l 

~ 1022 1 3.5 350 J 3 min. 10-' --- - Silicone -100 to 255 For splicing Aero-grade mat'l 

Where a chOice of cure cycles IS available, values are separated by a slash. Values on each Side of slash 

in-"Cure Temp." column correspond to those in "Cure Time" column . 

•• ReqUires l-hour air drying at room temperature, followed by elevated cure 

This wide selection of conductive compounds provides the most 
economical solution to shielding, bonding, grounding, and static
discharging problems, Where very thin applications are required, 
a silver-filled resin should be selected. If slightly thicker compounds 

CONDUCTIVE STRAIN RELIEF BUSHINGS 
These AN 3420 bushings, in conjunction with standard MS 3057 A 
cable clamps, provide a reliable method of terminating shielded 
cables, Molded from CHO-SEAL 1215 conductive silicone rubber, 
they are completely interchangeable with standard non-conductive 
AN 3420 bushings, 

AN 

NUMBER 

3420- 3 

3420- 4 

3420- 8 

3420·-10 

3420-12 

3420-16 

3420-20 

3420 -24 

PART NO. 

2322- 3 

2322- 4 

2322- 6 

2322- B 

2322 -1 0 

2322-12 

2322-16 

2322-20 

2322-24 

A 
OIA 

.130 

.220 

B 
OIA. 

210 

302 

~lATERIAL 

C 
OIA 

.374 

.500 

2875 

2.750 

E 
RAD 

1/32 

1/32 

F 
RAD. 

1/32 

1/32 

.312 427 .614 2.625 1/32 1/16 

.437 .552 .739 2.500 1/16 1/16 

.562 .615 .864 2.375 1/16 1/16 

625 .740 1.039 2.250 1/16 1/16 

.750 .927 1.059 2.125 1/16 1/16 

.937 1.240 1.591 2.000 1/16 1/16 

1.250 1.365 1.842 1.875 1/16 1/16 

, 

will work, Chomerics' patented silver-plated copper filler provides 
lower cost materials with the same excellent conductivity, Where 
only moderate conductivity is required, a carbon-filled resin should 
be selected. 

CONDUCTIVE HEAT SHRINK TUBING 

Nevv! 

Chomerics' new CHO-SHRINK * conductive heat-shrinkable tubing 
provides a totally new approach to shielding cables, components, 
or connectors. A thin, uniform metal coating on the inside surfac-e 
of standard TFE, polyolefin or PVC shrink tubing enables the 
simultaneous achievement of RF shielding, insulating and corrosion 
protection, 

Chomerics can apply a conductive coating to the inside surface of 
any heat-shrinkable plastic tubing, Since the coating does not affect 
the physical, electrical, or chemical properties of the basic tubing, 
material selection should be based on the properties of the tubing, 
The following table can be used as a guide. 

MATERIAL 
PROPERTY 

PVC POLYOLEFiN 

Operating Temp, (OF) 14 to 221 66 to 275 

Shrink Temp. (OF) 250 2J5 

Tensile Strength Ipsi) 2,000-4,000 2,000·3,000 

Dielectric Strength-Iv/m) 750 . 800-1.000 

Shrink Ratio 1.3:1102:1 2'1103:1 

85 MYSTIC STREET 

ARLINGTON, MASSACHUSETTS 02174 

(617) 648-8650 

TWX 710-348-0446 

HE 
·88' to 432 

625 

5.000 

1.000 

1.3:1 to 4:1 
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RFI/EMI GASKETS 

These highly reliable gaskets usc no wire mesh or oriented wires 
to achieve electrical continuity. Instead, they combine the excel
lent conductivity of silver with the resiliency and memory of 
silicone rubber to provide the highest shielding effectiveness of 
any RFI gasket material. In addition to the standard configurations 
listed here, custom gaskets can be molded or die cut to meet your 
req uiremen ts. 

CHO-WELT STRIP GASKETS 

These highly compressible gaskets provide Rfl shielding around 
doors, access panels or enclosures with very low closure forces. 
They consist of a soft neoprene sponge core, surrounded by a .020" 
layer of conductive silicone rubber. 

•• - I NOMINAL OIMENSION 
CROSS SECTION PART NO 

H W LENGTH .. 
Z 

I r----Wi 
~ H , 5·2099·0001 290 .750 96" max 

L 

CONDUCTIVE O-RINGS 

M 0 

:;; z 
PART NO .• ~ I 

N ~ 

~ "'" "'_0 
02231·1224 .030 

022321224 030 

0·22591214 .030 

0·2233·1124 .030 

0·1413·1124 .039 

0·2253XXXX .048 

0·1406 XXXX .050 

0·1405 XXXX 051 

0·1407 XXX X .057 

0·1376·XXXX .063 

0·1342 XXXX 063 

01631 XXX X 068 

01770 XXXX .068 

o 1478·XXXX 068 

o 1558·XXXX .068 

01635XXXX .068 

O·1404-XXXX .068 

01519XXXX 058 

0·2225XXXX Oil 070 

0·2227XXXX 013 ,070 

0·1980·XXXX 014 070 

00008 XXXX 070 

0·0010XXXX .070 

0·2085 XXXX .070 

o 1689 XXXX .070 

0·1590 XXXX .070 

00012 XXXX .070 

o 1981XXXX 019 .070 

A-A 

Note: Chomerics also carries a 
standard line of conductive d
rings. Contact the factory or your 
nearest Chomerics sales represen
tative for sizes and part numbers. 

DIMENSIONS 
M 0 

~~ PART NO 
W.OIA 10 N~ 

~q "'_0 
' 004 442 ·005 00014 XXXX 070 

577 '007 o 1843·XXXX 070 

591 '.007 02029XXXX .070 

817 '007 01844 XXXX 070 

425 '.005 02084 XXXX .070 

.292 ,.005 02218XXXX 070 

533 '007 00024 XXX X 070 

445 '005 02219XXXX 070 

401 ' 005 0·0018 XXXX 070 

.541 '007 0·0031 XXXX 070 

.548 '.007 02230 XXXX 070 

847 •. 007 0·0052 XXXX .070 

1.181 '.010 0·2040XXXX 070 

3.165 '.010 o 1692XXXX 070 

4.013 '.010 0·1034XXXX 070 

4308 ,.010 01008·XXXX .070 

4.332 '.020 02320 XXXX 076 

11600 '.030 01311XXXX .076 

301 '.005 o 1327 XXXX 084 

426 '.005 0·0044·XXXX 084 

489 ' .005 0·0058·XXXX 084 

495 '.005 0·0076·XXXX 084 

.610 '.007 0·1151·XXXX .085 

535 '.007 o 0020XXXX 087 

567 ,007 0·0038XXXX 087 

.738 '.007 o 1609XXXX 087 

.7% '007 01459XXXX 095 

, 004 .801 '.007 01378·XXXX 095 

i4§iiiijUD SECTION 3200 

RFI STRIP GASKETS 
Standard RFI strip gaskets include both 0 and D cross sections. 
Part numbers below include material designations. Choose CHO
SEAL 1212 for high durometer gaskets, CHO-SEAL 1214 for 
medium durometer, and CHO-SEAL 1215 for low durometer. 
CHO-SIL 1401 is softer than any of the above CHO-SEAL materials. 

NOMINAL DIMENSIONS 

H . 005 w, [JO:, R 005 LENGTH' 

051 30" 

316311215 070 60" 

317201215 103 60 

31720·1401 103 36" 

31721·1401 139 36" 

413621212 070 062 031 60" 

41362·1214 068 062 031 60" 

41362-1215 068 062 031 60'max 

41363·1212 090 080 040 60" 

41363·1214 089 078 039 60" 

4·1363-1215 089 078 .039 60" 

4·1364·1212 .135 125 062 60'1113)( 

413641214 131 122 061 60" 

41364-1215 .131 122 .061 

413641401 131 122 .061 36 '111m 

4·14991215 156 118 059 72" 

4·15]7.1214 175 178 089 60 'max. 

4·1577·1215 175 178 089 60" 

4·15]7.1401 .170 175 089 36" 

• Lengths given as maximums 2reunspl!ced lengths. 

DIMENSIONS 
M 0 

DIMENSIONS z 
PART NO I 

W OIA 10. ~ 
W.OIA 10 

~ "'" "'_0 
'.004 860 ' 007 01409 XXX X .097 ' 004 9.740 ' 030 

915 ' .007 a 1631 XXXX 097 10197 '03D 

1.110 . 010 ~-1754·XXXX 101 1.805 ' .010 

1176 ± 010 Ol359XXXX 101 3.153 ' 02G 

1.230 ' 010 o 1350XXXX 101 3513 '.010 

1.362 •. 010 DI921XXXX .103 511 '007 

1.485 t .0lD 01847 XXXX 103 799 ·007 

1.674 ' 015 o 1086·XXXX .103 1.240 ' 010 

1735 '.015 0·1845·XXXX 103 1352 '010 

1980 ,.015 GI845·XXXX 130 103 1.511 '015 

3009 '.020 Q2031·XXXX 132 103 1.737 '.015 

3.120 '.020 lJ.:LU87-XXXX 103 1.790 '.015 

3.489 '.010 02030·XXXX 142 103 2361 '.010 

4.300 '.020 01691XXXX .103 3.987 '.020 

6771 •. 030 0·1567·XXXX 103 4.511 '.010 

7.290 '.030 00111XXXX .103 6.965 '.030 

.656 .007 01900XXXX .103 12.000 •. 030 

.779 , 007 0·1824·XXXX .113 4.151 >.020 

.851 '.007 0·1717·XXXX .114 9.560 •. 030 

2.578 ·010 o 1573XXXX .115 •. 004 2.875 •. 010 

4.139 ~ .020 0·1713·XXXX .139 •. 005 7.734 •. 030 

4.635 '.010 0·0118XXXX .139 7.965 '.030 

4500 •. 020 0·1508·XXXX .147 3.590 '.020 

1.250 ' .010 0·1607·XXXX 147 2.155 '.020 

2.360 '020 0·1782·XXXX .188 .573 ,.007 

5810 ~ 020 o 1410XXXX .197 9.740 .030 

897 ,.007 o 1745·XXXX .110 3.475 ±.010 

' .004 1074 '010 0·1354·XXXX .243 ' 005 3.409 ,020 

.. XXXX shallmdlcate material as follows SpeCify materJal1214 for temperatures below 1250C Specify matenal1224 for temperatures up to 20DoC 

eem/1969 
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WAVEGUIDE GASKETS 

Chol1Jerics' standard line of waveguide. gaskets includes flat and 
molded configurations to'fit m¢st JAN, CPR,and.CMR flanges. 
No. knurled surfaces to mar machined flartges - just highiycon
ductive ,. silicone rubber whiCh conforms perfectly to flange irregu~ 
I.arities. These' gaskets assure RF integrity, pressure retention, . and 
low' insertion 10sses.Chomerics; Inc. offilIS gaskets with ralsedlips. 
around the guide opening for. highly pressurized systems; . 

CHO:SI;AL COVER FLANGE GASKET.S . 

EIA FLANGE DESIGNATION 
WAVEGUIDE PART N.D. 

SIZE JAN CPR CMR 

WR28 5DDD·X UG·599/U 

WR42 5DD5·X UG··595/U· UG·5971U 

WRS2 5DlO·X UG·419/U 

5015·X UG·39/U UG·135/U 

WR90 5115·X CPR·90·F 

5215·X CMR·9D 

5D20·X UG 51/U UG·138/U --
WR112 5120·X CPR·llH 

5220·X CMR·112 

5025·X UG·344/U UG·441/U 

WR137 5·125·X CPR·13J.f 

5225·X CMR·137 

5130·X CPR·159·F 
WR159 

5230·X CMR·159 

5D35·X UG·149A1U UG-4D7/U 

WH187 5135-X CPR·18H 

5235·X CMR·187 

514D·X CPR·229·F 
WR229 

5240·X CMR·229 

5045·X UG·53/U UG-584/U 

WR284 5145·X CPR·28H 

5245·X CMR·284 

5D50·X UG·533/U UG·554/U 
WR34D 

5150·X CPR·34D·F 

5D55·X UG'435A/U UG·437A/U 
WR4JD 

5155·X CPR·43D·F 

5D6D·X UG·417A/U UG·418A/U 
WRS5D 

51SD·X CPR·S5D·F 

* X shall indicate material as follows: Specify· t for temperatures up to 20DoC. 
Specify -2 for temperatures up to 1250C. 
MATERIAL: Conductive Silicone (Expanded metal reinforced) 
THICKNESS .0 . .027" !.DD3" 

CHO·SEAL q12 CHOKE FLANGE WAVEGUIOE GASKETS 

Q)jj1 
. ·I-w...j 

A-A 

EIA 
JAN NOMINAL DIMENSIONS 

WAVEGUIDE PART NO. 
SIZE FLANGE DESIGNATION 1.0. W 

WR28 651.0 UG-6DOAJU .413 . .089 .056 . .045 

WR42' 65;5 UG·59SA/U UG:598A1U .595 .081 .049 .040 

WR62 652.0 :875 .155 .123 .077 

1.340 . .095 . .088 . .048 WR90 1.310 .124 .077 .058 

WR1D2 6535 UG·1494/U 1.392 .095 .085 .047 

WR112' 6540 UG·52B/U UG·137B/U 1.550 .105 .078 . .052 

WR187 65W UG·148C/U UG·4D6B/U 2.683 .115 

WR284 6565 UG·54B/U 3.935 .24.0 .182 .12.0 

CUSTOM RFI/ EMI GASKETS 
Chomerics RFI/EMI gaskets combine the conductivity normally 
associated with metals and .the .sealing qualities of rubber. They 

.provide RF supression and pressure retention without marring 
metal surfaces, and· are reliable, lightweight, and reuseable. 
Thesepatented materials consist of Chomerics' '''essential silver" 
powder dispersed' in binders of silicone or fluorosilicone. Varia-

. Hons . in compoundi.ng result in materials with a wide range of 
physical and chemical ~roperties, all e-:!libiting .low dc volume 
resistivity (between 10- and 10"3 ohm-cm), excellent shielding 
effectiveness (up to 125 db at 100 psi flange fOrce in plane wave 
fields), and good heat stability (from -55 0C to 2000 C in some 
cases). 
Custom shapes or sizes are easily die cut or molded. Compatibility 
with 'specific environmental conditions can be designed into the 
gasket material. / 

CHD·SEAL 1212 GROOVED CONTACT FLANGE WAVEGUIDE GASKETS 

iO ~~ I-w-j 
I I 

f--A.~ . 
A-A 

EIA NOMINAL OIMENSIDNS 
WAVEGUIDE PART NO. FLANGE DESIGNATION 

SIZE A W 

WR62 6620 CPR·S2·G .722 .41.0 .127 .083 .064 

'" 
WR90 6630 CPR·90·G .993 .493 .127 .083 . .064 

co 
z WR112 6635 CPR·1I2·G 1.253 .628 .127 .083 .064 
in 

WR187 6655 CPR·187·G 2 . .025 1.025 .192 .121 .096 

WR284 6665 CPR·284·G 2.98.0 1.48.0 .185 .124 . .092 

WR62 6720 CPRD·62·G 1.345 .382 .127 .08.0 . .064 

~ 
, WR9D 673.0 CPRD·90·G 1.931 .487 .12.0 .082 . .060 

" WR112 6735 CPRD·112·G 2.415 .SID .12.0 :.082 .OSO 

WR187 6755 CPRD·iB7·G 3.975 .985 .185 .124 . .092 

WR284 6765 CPRD·284·G 5.970 1.50.0 .188 .12.0 .094 

meriCs, inc. 
85 MYSTIC STREET 

ARLINGTON, MASSACHUSETTS 02174 

(617) 648-8650 

TWX 710-348-0446 

See YELLOW SECTION for Local Office$, Phones 



UJ.iiij,ffiD SECTION 3200 

How dO YOU 
wanl YOur Boron? 

NORMAL OR ENRICHED IN BORON-lO. We're at your 
service when it comes to supplying Boron in almost any 
form. So, simply tell us how you want your Boron- Natural 
Boron as well as Boron enriched in B-lO from 50 to 92% 
in the following forms; BBr." B,01, H,BO." B,C, Czoch
ralski, float-zoned rods and crystalline powder crushed to 
size or spherodized. And in addition to Boron we'll be 
happy to serve you with any of the other compounds and 
metals listed below. Just phone (918) 542-8480 collect, 
and speak toJoseph E. Powderly, Senior Scientist in charge 
of Boron Sales. 

Cadmium: Ultra High Purity Cadmium Metal, Sulfide, 
powder, crystal chips, melt and vapor phase crystals; 
Cadmium Selenide and Cadmium Telluride powder. 

Gallium: Metal, Sesquioxide, Trichloride, Phosphide. 

r. 
I· 
I 

f 
I 

Germanium: First Reduction Metal, Intrinsic Metal, Single 
Crystals; Dioxide, Tetrachloride, Tetrabromide, Tetraio
dide, Monoxide, Diiodide, Sodium Metagermanate, So
dium Heptagermanate. 

Zinc: Metal, Sulfide, powder, crystal chips, melt and vapor 
phase crystals; Zinc Selenide and Zinc Telluride powders. 

Sodium Nitrite: Crystals. 

EAGLE S"ce 1843 

~ EAGLE-PICHER 
• INDUSTRIES, INC. 

Electronics Division 
Compounds and Metals Department 

PICHER P.O. Box 1090, Miami, Oklahoma 74354 

\ 

eem J 1969 See YELLOW SECTION for Local Offices, Phones 1643 



SECTION 3200 i4§"'Dlrt@JJ 

Thermometals® for 
thermostatic functions 

Thermometals are thermostatic 
bimetals that change shape with 
temperature and build up force with 
change of temperature when con
strained. They can be used for Tem
perature Indication, Control and 
Compensation or Sequence Control. 
Thermometals can be rolled to any 
thickness, formed into almost any 
shape ... plated, brazed or welded. 

1644 

Triple header 

Tungsten and 
sintered metals for 
contacts 
Ideal materials for contacts for heavy 
duty applications. Our special pow
der metallurgy processes make pos
sible contacts of sintered materials 
that can't be alloyed. Available in 
rivet form, steel backs, faced screws, 
discs, washers and special shapes. 
Assemblies available riveted, hot 
upset, welded or brazed. 

See YELLOW SECTION for Local Offices, Phones 

Precious metals and 
alloys for contacts 

Over 1750 precious and sintered 
metals for electrical contacts. With 
this variety we can produce every 
conceivable form of contact in sizes 
ranging from microminiature to 
11/4 in. square (NEMA #6 & #7) 
motor starters. Whether it's for make 
and break or for rotating systems we 
can design and produce the contacts 
you need. 

eem /1969 



i@iij'ffid SECTION 3200 

If you have 
the ap'plication

we liave the 
iron oxide 

HIGH PURITY 
IRON OXIDES 
High purity iron oxides 

especially suited for use in 

both hard and soft ferrites 

or, we'll 
develop it 

for you ... ! 

MAGNETIC 
IRON OXIDES 
Magnetic iron oxides-both 

blac k acta hed ron ferrosoferric 

and brown acicular gamma 

and garnets. Available in both ferric-for audio, video, 

spheroidal and acicular shapes computer, and instrumentation 

with average particle diameters 

from 0.2 to 0.8 microns. 

Impurities are at a minimum; 

Fe203 assay is 99.5% for 

the spheroidal type. 

tapes; memory drums; cinema 

film stripping; magnetic inks; 

transfer ribbons; etc. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

Whatever your application for these 
important oxides, there's probably 
a Williams® high purity iron oxide 
or I RN® magnetic iron oxide avail~ 
able with the exact chemical and 
physical characteristics you need. 
If we don't have it on hand. our 
laboratories are equipped to work 
with you to develop it. 

For tech reports, or for specific 
answers to your specific problems, 

please write. 

Pioneering in Physical Chemicals 

MINERALS 
PIGMENTS 
& METALS 
DIVISION 
Dept. 56 235 East 42nd Street 
New York. New York 10017 

1645 



MINIATURE 
ATTENUATORS 

2 OUNCES 
BANDS FROM 

2·18 GHz 

DIRECT 
READING 
VARIABLE 

ATTENUATOR 

100 WATTS 
AVERAGE 
POWER 

WAVEGUIDE COUPLERS 
&. ATTENUATORS 

1646 

COAXIAL -WAVEGUIDE- SOLID STATE 

MICROWAVE 
COMPONENTS. ASSEMBLIES. SUB - SYSTEMS 

COAXIAL DEVICES 
ATTENUATORS 

Continuously Variable Page 

Miniature Types .__ _ _______________________________________ ..4-5 
Space Saver Type ____ _ __________________ 6 
Direct Reading Models 

to 100 db. Attenuation _ 
Vamp and "P" Line Types 
Space Track Types 

____________________ 7 
_____________ .. ___ .. ___ 8-9 

(120 db. Attenuation) ____ _____________ .10-11 
High Power (100 Watts Average) __ ________________ 12 
Non-Translating Shaft Control _______ .--- ______________ 13 
Micrometer Control _ _ ________________ .14-15 
Shaft Control ___ _______________ .16-17 

Cut·Off Type _______________ ______________ .. ___ .. __ ..... __ 18 
Fixed ______________ .. ____________ .. ____________________ .. _______ .. ______ ...... __ .... ___ 19 
Step ________________________________________________ .. _ .. _________________ .. ___ .. _____ 18 

BlASER/BLOCK _______________________________________________ .. ________ 21 
PHASUATOR _________________________ . ___________ .. __________ .. ______________ 21 

SWITCHES, SOLID STATE 
Pin Diode Type _________ .. _ .. _ .. __________ .. ___________ .. ____ .. ___ .. ________ .23 
Single Pole Single Throw ___ ...... _ .. _________ .. __________ .... __ .. __ 24 
Single Pole Multi Throw ________________ .. ___ .... __ .. ____ .. ____ .. ___ 25 
Theory and Operation _____ ._ .. ____ .. ___________ .. ____ ...... _____ .. _ .. 22 

TERMINATIONS ________ .. ________________ .. ______ .. __ ... _____ .. _ .... _______ .. _ .. 20 

WAVEGUIDE DEVICES 
ADAPTERS 

Waveguide to Type N Connector ______ __________________ 27 
Waveguide to Miniature Coax Connector ________________ 27 

ATIENUATORS, FIXED .. _____________ .. ___________________________________ 29 
BENDS (E & H PLANE) _______________________ . _________ .. __ .. ____ . __ .. _._31 

COUPLERS 
Crossguide ___ .. _______________________ . _______ . _____ ...... __ .. __ ............. __ . __ 29 
Crossguide (Terminated) ___ .. _____ ... _ .. _ .. ___ .. ___ ...... __ ._ .. ____ ... 29 

STRAIGHT SECTIONS __ . _____________________________ .. ____ ...... __ .... 31 

SWITCHES, SOLID STATE 
Single Pole Single Throw . ______ .. _____________ .. _ .. ___ .. ___ .... ___ .26 
Single Pole Double Throw ___ .. ___________ .. _________ ... _ .......... ___ 26 
Theory and Operation ____________ .. _____ .. ------ .. -- .. ---........ ----.. -22 

TEES (SERIES, SHUNT AND HYBRID) ........................ 30 
TERMINATIONS (LOW AND HIGH POWER) .. _ .. __ ...... __ .28 
TWISTS (90") . ________ ._. __ ...____ ______________ ..... __ .31 

MISCELLANEOUS 
SPECIAL DESIGNS AND APPLICATIONS _ ..... __ ..... 32-33 
TRAINING KIT, MICROWAVE.. __. __ ._._._ ... ____ .. _._._ .. _ .. 34 
WARRANTY ... _ .. ___ . ______ . ____ .. ___ .. ___ . ____ . ___ ...... _ .. _ ............ __ .. __ 35 

See YELLOW SECTION for Local Offices, Phones 

NON 
TRANSLATING 

SHAFT 
CONTROL 

OCTAVE 
BAND 

100 db 
1.5 db 

ACCURACY 

120 db 
ATTENUATION 

RANGE 

COAXIAL & WAVEGUIDE 
DIODE SWITCHES 

COAXIAL 
& WAVEGUIDE 
TERMINATIONS 
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AEROSPACE 
RESEARCH 

INC. 

i4§i!'ft,ffiD SECTION 3400 
RADIO DEVICES, RF RANDOM NOISE GENERA 
TORS, PRECISION FREQUENCY AND TIMING 
INSTRUMENTATION for laboratory, production line 
and field operations. 

PHASE AND AMPLITUDE STABLE AMPLIFIERS 

ARI specializes in amplifier systems for use with high insertion loss 
el~ments, such as delay lines. Driver amplifier shown, Type A, provides 
34 db gain at 60 Mc/s. BW is 30 Mc/s, output I watt phase stability 
within 2", amplitude within 0.25 db. POSt amplifier, Type B. provides 
54 db gain with 250 MW Output to follow lossy element. 
These amplifiers can be packaged in standard multiple chassis as shown 
above. Unit holds 30 ARI modules, plus power supply and fans, where 
required. Other rack-units hold 2, 4, Of 15 units. 

SOLID. STATE ANTENNA 
MULTICOUPLERS 

RECEIVERS - VLF-VHF 
ARI designs and manufactures 
receivers for standard and special 
purposes. Included are our VLF 
rocket and satellite units. LF 
beacon, HF radar, VHF radar, 
UHF balloon, Dopplometers, and 
many others. Write for free re
ceiver catalog ... or send us your 
specifications. 

VLF-UHF combining optimum 
noise figure, dynamic range, inter
modulation distortion and VSWR. 
Units shown are AMC-IIO (3-300 
Kc/s) and AMC-136 030-140 
Mc/s). Other units at HF and 
UHF. Prices start at $310. 

RA,DIO ASTRONOMY 
ARI is eminent in the field of 
radio astronomy equipment at 
metric and longer wavelengths. 
Our radiometers are in conStant 
use in almost every part of the 
world. In addition to the items 
shown, we manufacture a 
Polarimeter of the Cohen can· 
figuration in [he HF-VHF range, 
various receivers 'for measuring 
cosmic noise intensities on the 
ground and in space, and special 
amenna systems. ARI Random 
Noise Generators are standard 
equipmem at many observa
tories for radiometer system 
calibration. Send for free Radio 
Astronomy brochure. 

EDSON RADIOMETER 
The ER-IIO can be used ith 
any HF-VHF receiver to form a 
precision 0.1 db long-term sta
bility radiometric instrument. It 
makes use of a clOiied-loop 
Ryle-Vonberg configuration to 
continuously calibrate to a ther
mionic servo diode. 

RF RANDOM NOISE 
GENERATORS 

PRECISION FREQUENCY AND TIMING 

STABILITY, ZERO- WARM-UP 
TIME, FREQUENCY COVER
AGE 100 e/c TO 2000 me/so 
ARI Random Noise Generators 
provide the unique feature of 
servo-concrol of the output level 
to insure stability with variations 
in line voltage and ambient tem
perature. The units are specifically 
suitable for continuous produc
tion-line testing and for calibra
tion of sensitive receivers and 
radiometers. Other advantages 
gained from the servo-control 
system are excellent long-term 
stabilities (0.05 db), and milli
second warm-up. A remote pro
gramming capability is standard 
equipment providing the ultimate 
in resettability. Another unique 
feature of ARI noise sources is 
meter calibration in both db noise 
figure and degrees Kelvin. 
The Model NS-L is the only com
mercially available device that 
provide'S RF random noise at 
laboratory accuracies in the VLF 
ranges. It uses lightweight re
chargeable batteries to completely 
rid the output signal of power
line contamination. 

Model Frequency 
NS-L 100e/s-500 Mc/s $845. 
NS-B 1-500 Me/s 450. 
NS-H 1-2000 Mc/s 825. 

RF TIME DISTRIBUTION 

LORCHRON' 
Loran-C Timing Receiver. L~test 
techniques, incorporating Inte
grated-circuit micrologic. All
electronic servo system, light
weight and portable. TIMING 
SYNCHRONIZATION TO ONE 
MICROSECOND within Loran-C 
area. 

DIGICHRON' 
Numerical readout of hours, min
utes and seconds. Thumb-wheel 
digital switch to set output pulse 
delay from 0 to 999,999 micro
seconds. Useful with any clock 
standard for display, and removal 
of propagation delay. 

LORCHRON-C 
For frequency comparison and 
synchronization. NO DIURNAL 
SHIFT, as experienced at VLF, 
within Loran-C area. Measure
ment can be made to 1 x 10-D 
in two minutes, and 1 x 10-12 
in a day. 

, TM 

Range timing by transmission of 
RF signals modulated by standard 
IRIG codes is a simple technique 
for covering a large area at mini
mum cost. ARI manufactures com
plete systems to suit any require
ment, and can provide field 
services for installation, operation, 
and maintenance. Transmitters are 
available for AM and FM service 
using either single, or multiplexed 
time codes. Receivers such as the 
airborne TCR-136 or the ground 
based TCR-141 as shown are 
available in both AM and FM 
configurations to suit your par
ticular timing needs. Send for 
free brochure. 

ARI-IOOC RIOMETER 
MARK II 
A highly sensitive, uhra-stable 
instrument for measuring inten
sities of electro-magnetic fields. 
The RIO METER is used prin
cipally for recordin~ changes in 
ionospheric absorptlOn of extra
terrestrial radio noise. Features 
0.1 db long-term stability. 

PHASE SWITCH 
The ARI-140 Phase Switching 
Receiver is a complete phase 
sensitive interferometer (less 
antennas) in a single package. 
Based on the Ryle configu
ration, the unit enables precise 
measurement of the inter
ferometer pattern. The ARI·140 
J5 equipped with plug-in r.f. 
heads to cover a range from 
3-250 Me/s. 

LORAN-C 
Thirty Loran-C stations are CUf

rently in operation with locations 
in Europe, Africa, the North 
Atlantic, Continental U. S., 
Alaska, Hawaii, and in the vicin
ity of Japan. Operation is on an 
assigned frequency of 100 Kc/s 
is controlled to atomic standards. 
Times of transmission of some 
of the chains are being steered 
by the Naval Observatory to pro
vide synchronization to the Ob
servatory Master Clock. 
The instruments shown can be 
used to derive time reference and 
frequency synchronization for 
Loran-C signals. In addition, ARI 
manufactures Loran-C r.f. ampli
fier units, repetition rate gener
ators, simulators, and antenna 
systems. Send for our free bro
chures on Loran-C Timing and 
Instrumentation. 

LOOP ANTENNAS 
Crossed-loop (shown), single loops 
and loop-whip cardiod arrays, 
ULF-HF. General purpose LJ-L 
single loop available from stock is 
balanced, electrostatically shielded 
and has an effective height of 
I cm at 20 Kc/s. $140. 

~ WRITE FOR ARI PRODUCT AND PRICE CAT ALOe 

.A.EROSPACE RESEARCH INC. 1.30 Lincoln Street, Boston, Massachusetts 0213) 617,254,7200 
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Series 360 DYNAFORM FUNCTIONS AND PART NUMBERS 

CDII SPDT SPDT DPDT DPDT Transfer 
1:onn. T·erm. Schematic VDlts Dutline DWI. A Outline Dwi. B OutlineDwI. C Outline DWI. D Outline Dwg. E 

26 DC 360·11891·12 360-11891-13 360·11896·12 360·11896·13 
SH. I 10 DC .360·11891·34 360-11891·35 360·11896-34 360-11896·35 

115 AC 360·11891-45 360·11891-46 360·11896-45 360·11896·46 
26 DC 360·11891·14 360·11891·15 360·11896·14 360-11896·15 

NS 2 10 DC 360·11891·36 .360-11891·37 360·11896·36 360·11896·37 
115 AC 360·11891·47 360·11891-48 360·11896·47 360·11896·48 

26 DC 360-11891'16 360·11891·17 360·11896·16 360-11896·17 
B~C 500 RT ,3 10 DC 360·11891·38 360·11891·39 360·11896-38 360·11896·39 

115 AC 360·11891·49 360·11891·50 360·11896-49 360·11896·50 
26 DC 360·11891.18 36Q.11891·19 360·11896·18 360·11896·19 

750 RT 3 110 DC 360-11891·40 360·11891·41 360·11896·40 360-11896·41 
115 AC 360·11891·51 360·11891·52 360·11896·51 360·11896·52 

26 DC 360·11891·20 360·11891·21 360·11896·20 360-11896·21 
950 RT 3 110 DC 360·11891·42 360·11891·43 360·11896-42 360·11896·43 

115 AC 360-11891·53 360·11891·54 360·11896·53 360-11896·54 
26 DC 360·11891·22 

TRANS 4 110 DC 360·11891·44 
115 AC 360·11891·55 

26 DC 360·118Q2·12 360·11892·13 360·11897·12 360·11897·13 
SH 1 110 DC 360·11892·34 360·11892·35 360·11897·34 360·11897·35 

115AC 360·11892·45 360·11892·46 360·11897·45 360·11897·46 
26 DC 360·11892·14 360·11892·15 360-11897·14 360·11897·15 

NS 2 110 DC 360·11892·36 360·11892·37 360·11897·36 360·11897·37 
115 AC 360·11892·47 360·11892·48 360·11897·47 360·11897-48 
26 DC 360·11892·16 360·11892·17 360·11897-16 360·11897·17 

TNC SOO RT 3 10 DC 360-11892·38 360·11892·39 360·11897·38 360·11897·39 
115 AC 360·11892·49 360·11892·50 360·11897·49 360-11897·50 
26 DC 360·11892·18 360-11892·19 3.60·11897·18 360·11897·19 

750 RT 3 110 DC 360·11892·40 360·11892-41 360·11897·40 360-11897·41 
115 AC 360·11892·51 360-11892·52 360·11897·51 360·11897·52 
26 DC 360·11892·20 360·11892·21 360·11897·20 360·11897·21 

950 RT 3 10 DC 360·11892·42 360·11892-43 360·11897·42 360·11897·43 
115AC 360·11892·53 360·11892·54 360-11897·53 360·11897·54 

26 DC 360·11892·22 
TRANS 4 10 DC 360·11892·44 

115 AC 360·11892·55 

26 DC 360·11890·12 360·11890·13 360·11895·12 360·11895·13 
SH 1 10 DC 360·11890·34 360·11890·35 360·11895·34 360·11895·35 

115AC 360·11890-45 360·11890·46 360-11895·45 360·11895·46 
26 DC 360·11890·14 360·11890·15 36Q.11895·14 360·11895·15 

NS 2 110 DC 360-11890·36 360·11890·37 360·11895-36 360·11895-37 
115AC 360·11890·47 360·11890·48 360·11895·47 360·11895-48 
26 DC 360·11890·16 360·11890·17 360·11895·16 360·11895·17 

N 500 RT 3 10 DC 360·11890·38 360·11890·39 360-11895·38 360·11895·39 
115AC 360·11890·49 360·11890·50 360·11895-49 3M·11895·50 

26 DC 360·11890·18 360·11890-19 360·11895·18 360·11895·19 
750 RT 3 10 DC 360·11890-40 360·11890·41 360·11895·40 360·11895·41 

115AC 360·11890·51 360·11890·52 360·11895·51 360-11895·52 
26 DC 360·11890·20 360·11890·21 360·11895·20 360·11895-21 

950 RT 3 10 DC 360·11890·42 360·11890·43 360·11895·42 360·11895·43 
15AC 360·11890·53 360·11890·54 360·11895·53 360·11895·54 
26 DC 360·11890·22 

TRANS 4 10 DC 360·11890-44 
115 AC 360·11890·55 

COIL Nominal Voltage Operating Range ReSistance, ohms ±10% 

CHARACTERISTICS 26 DC 20· 32 260 ohms 

110 DC 85·130 5100 ohms 
@ 20°C 

115 AC (50· 400 Hz) 90· 130 1500 ohms thru diodes 

ELECTRICAL CHARACTERISTICS SCHEMAT.ICS 
Typical VSWR Typical Crosstalk· db IT] ( 
{Frequency Gel (Frequency Gc) . t· 

Conn. Term. .03 0.2 0.4 1.0 2.0 4.0 6.0 B.O 03 0.2 0.4 1.0 2.0 4.0 6.0 8.0 SHORTING 
,~. 

SH 1.03 1.06 1.08 1.10 1.20 1.25 1.30 1.35 70 66 60 53 42 35 25 15 
roo 

NS 1.03 1.06 1.08 1.10 1.21 1.27 1.31 1.35 68 64 58 51 40 33 22 15 
~ .. 

BNC 
500 RT .03 1.06 1.08 1.14 1.25 1.50 - - 40 35 31 24 17 14 - - 0 751l RT .03 1.06 1.08 1.14 1.25 1.50 - - 40 35 31 24 17 14 - - '~"' 950 RT .03 1.06 1.08 1.14 1.25 1'.50 - - 40 35 31.24 17 14 - - NON-SHORTING 
TRANS .05 1.08 1.10 1.20 1.50 - - - 45 38 32 24 17 - - -

~. 

SH .03 1.06 1.08 1.10 1.20 1.25 1.30 1.35 70 66 60 53 42 35 25 15 
0 !~ NS .03 1.06 1'.08 1.10 1.21 1.27 1.31 1.35 ~ 64 58 51 40 33 22.15 

TNC 
500 RT .03 1.06 1.08 1.14 1.25 1.50 - - 35 31 24 17 14 - - RESISTOR 

~. 

750 RT .03 1.06 1.08 1.14 1.25 1.50 - - ~ 35 31 24 17 14 - - roo 
951lRT· .03 1.06 1.08 1.14 1.25 1.50 - - 3531 24 17 14 -- TERMINATED 

TRANS .05 1.08 1.10 1.20 r.50 - - - 45 38 32 24 17 - - -

SH .03 1.04 1.07 1.101.15 1.18 1.20 1.25 70 66 60 53 42 35 25 15 
0 NS .03 1.04 1.07 1.10 1.17 1.20 1.22 1.25 ~~ 64 58 51 40 33 22 15 JE-. 1/. 

500 RT .03 1.05 1.08 .1.12 1.18 1.50 - ~ ~t 35 31 24 17 14 -- TRANSFER '~ .. 750 RT .03 1.05 1.08 1.12 1.18 1.50 - - 9 32 30 23 16 14 - -
950 RT .OJ 1.05 1.08 I.l2 1.18 1.50 - - ~r 31 29 22 15 14 - - ~ """j"':'"j'" 

TRANS .05 1.10 1.15 1.20 1.50 - - - 5 38 32 24 17 - - - ,-. .-. 
NOTE: HIgh frequency electrical characteristIcs are tYPIcal ·values (not maxImum) as measured In a 50 ·ohm 

circuit and may be used ·for most design analyses. For more exacting applications, maximum values in the 
frequency Tange may be obtained upon request. SWR measured to common with a matched 50 ohm termina· 
tion; For additionalspecilicallons requesl Amphenol RF Switches Catalol 55·1. 
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A SPDT 

B SPDT 

8 mtg, holes 4-40 Ne-2B thd. 
14 on each side) 

;~t 1 
.'=:c~~'--="". ~ 

-tI 5/8 It-BNC & TNC ... ',.'" 
-t/21132It-N 1t-111/16~ 

C DPDl 

\
3"'" BNC. & TNC· 3lt1N~ 

. It-.,, ... ,,,BNC & TNC 
~m-tlN 

~ ". -N-C-f"G)""<I>" G2 NO 

B mts. holes 4-40 Ne-2a thd. 
(4 on each side) 

D DPDT 

j 315I ... BNC & TNC'3111N1 \.- ,,, ... ->lBNC & TNC 
~71B-tlN 

E TRANSFER 

-oj 5/8 ioBNC & TNC 
4j21132~N 
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HIGH ISOLATION MICROWAVE SWITCHES 
DESCRIPTION 

These compact coaxial switches, with superior isolation char
acteristics over its entire zero to 12.4 GHz operating range, 
are particularly suitable in applications where crosstalk inter
ference must be kept to an absolute minimum. 

Amphenol's Series 303 units described here represent a few of 
the variations available. Other connector types, auxiliary con
tacts, and hermetically sealed units as well as transfer types 
in both the miniature and standard sizes are also available. 
Please contact us for additional information and specifications. 

CHARACTERISTICS 
ELECTRICAL 
Frequency range 
Characteristic impedance 
'Crosstalk (isolation) 
SWR 
Insertion loss 
Contact resistance 
RF power rating 

(power off during switching) 
High RF voltage rating 
Switching time 

MECHANICAL 
Mechanical life 

ENVIRONMENTAL 

0-12.4 GHz 
50 ohms 
60 db min. @ 12.4 GHz 
1.5,1 max. @ 12.4 GHz 
0.5 db maximum 
60.0 milliohms 
100 watts @ 1 GHz 

1000 volts peak @ 60 Hz 
operate, 15 ms max. 
release, 10 ms max. 

1,000,000 cycles min. 

Characteristics are in accordance with applicable portions of MIL·S·3928B. 

NOTE-
Other voltages and connectors are available as well as indicator light circuit. 

OUTLINE DWG. A SPDT (Miniature) 

~O~T~'IA~O}~~U ..l. COIL TERMIN~LS 

Too MAX. I 
I' 1.16 MAX. 

.---c- ... 6.. li 
, 00 .310 -.,.,!~ J, '''''."'U '" " •• ,,' 

(~6 VDC coil is 165 ohms ±10% @ 20°C.) 

OUTLINE DWG. B SPDT (Standard) 

(26 VDC coil is 100 ohms ±10% @ 20°C.) 

2 MTG. HOLES 
.180 DIA. 

@ 0 

COIL 
TERMINALS 

i@iiiij'fflD SECTION 3400 

FUNCTIONS AND PART NUMBERS 
SPOT (with cover) SPOT 

Coil Outline. Owg. A (Economy Version) 
Connector Volts Fail·Safe Latching Outline Owg. C 

6 DC 303·10179·1 303·10179·21 303-10116·1 
12 DC 303·10179·2 303·10179·22 303·10116·2 

OSML:>/BRM 
26 DC 303-10179·3 303·10179·23 303·10116·3 
48 DC 303-10179·4 303·10179·24 

120 DC 303-10179·5 303·10179·25 
115 AC 303·10179·6 303·10179·26 303·10116·6 

SPOT (with cover) SPST 
Coil Outline.owg. B (Shutter) 

connector Volts Fail·Safe Latching Outline Owg. 0 

6 DC 303·10168-1 303·10168·21 
12 DC 303·10168·2 303·10168·22 
26 DC 303-10168·3 303·10168·23 303·10969 

TNC 48 DC 303-10168·4 303·10168·24 
120 DC 303·10168·5 303·10168·25 
115 AC 303-10168·6 303·10168·26 

6 DC 303·10167·1 303·10167·21 
12 DC 303·10167·2 303-10167·22 

N 
26 DC 303·10167·3 303·10167·23 
48 DC 303·10167·4 303·10167-24 

120 DC 303·10167·5 303·10167·25 
115 AC 303-10167·6 303·10167·26 

L:> Registered trademark of Omnl·Spectra, Inc. 

SCHEMATICS 

SPDT (NS) C SPST [iiO 
~ • 

o l . NC I 
I 

COMM 

~NO IN~~OUT 

OUTLINE DWG. C SPDT (Min. Economy) 
(26 VDC coil is 280 ohms ± 10% "" "'''''~a I 2 MTG. HOLES 

#4·40 NC·2B THO.. •. 

! ~ I1h 

't._.·.~ 
1<-%+%--1 '14 

~
7/8-t'005 

3 OSM TYPE 
CONNECToiY:js Ilr 

.- Pis MAX. 

~8 Mf' 1 

OUTLINE DWG. D SPST (Standard) 

(26 VDC coil is 135 ohms ±10% @ 20°C.) 

COIL 

TERMI~NA'LS == ~ TYP. 

! -r:!:·020 
.750 DIA. 
±.020L 

I ±.020l.71 I ~1.620~ 
MAX. 

4.40 NC 2B THREAD 
.250(±.OZO) DEEP 
2 MOUNTING HOLES 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1649 
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CRYSTAL VIDEO DETECTORS 
DIODES/MOUNTS 
o STANDARD DETECTORS 

Each of these detectors is designed to work with a specific AEl 
silicon point-contact diode. Careful mount design achieves an 
overall detection sensitivity closely approaching the theoretical 
diode sensitivity {while preserving uniform respons.e· over the 
specified bandwidth.l 

Diodes are normally not supplied with these particular detector 
mounts. The standard AEL diodes recommended can be ordered by 
number, stocked, and used interchangeably without the need for 
special' selection. 

COAXIAL INPUT - 0.05 to 11 GHz 
BROADBAND 

Typical Tangential Sensitivity @ 2 MHz Bandwidth (-dbm): 
50 

OCTAVE BAND 
Typical Tangential Sensitivity @ 2 MHz Bandwidth (-dbm): 

52 to 56 
NARROW BAND 

Typical Tangential Sensitivity @ 2 MHz Bandwidth (-dbm): 
54 min. (@ 4 MHz bandwidth with 4 K video load) 

WAVEGUIDE INPUT -.8.2 to 40.0 GHz 
Typical Tangential Sensitivity @ 2 MHz Bandwidth: 48 to 52 

o SPECIAL-PURPOSE DETECTORS 
Diodes are included with all. of these special-purpose detectors. 
Diodes and mounts are carefully matched to give optimum per-
formance in specific applications. . 

Most models can be custom engineered for frequency ranges 
other than those listed, and can be. qualified to common MIL 
Specs. 
MATCHED PAIRS FOR TRACKING - 2.60 to 5.15 GHz 

Min. Tangential Sensitivity @ 2 MHz Bandwidth (-dbm): 
51-52 

MINIATURE NARROW-BAND DETECTORS - 0.10 to 4.40 GHz 
Min. Tangential Sensitivity @ 1 MHz Bandwidth (-dbm): 

55 to 58 
MINIATURE DETECTORS - 1.0 to 18.0 GHz 

Typical Tangential Sensitivity @ 2 MHz Bandwidth (-dbm): 
46 to 53 

DIODES for Standard Detectors 
Test Frequency GHz: 5to 33. Tangential Sensitivity' (-dbm): 
~~~ . . 

*Max.inium theoretical sensitivity· in a perfectly matched lossless .sys-
tem with 2 MHz video bandwidth. . 

Send us .your requirements 

HYBRID & MICROWAVE INTEGUrED CIRCUITS 
Thin/Thick Film Hybrid Circuits DC - 500 MHz 
Standard & Custom from design through production. Standard 
circuits include video preamps, IF & RF Amps, VHF I UHF Re: 
ceivers, .Ring Counters, etc. 
MicrowaveIC's· 
Mixers, Oscillators, Detectors; Switches, Limiters, Fiiters, .etc. 
including sub-assemblies· such as: front ends aridparamps.· 

FILTERS 

BAND REJECT FI L TER 
40 MHz TO 4 GHz 
SERIES FRL AND FRN 

Series FRL and FRN are band reject 
filters using sectional construction 
techniques. Standard filters utilize 4 
sections with minimum rejection levels 
of 60 db and passband bandwidths of 
2%. Additional sections provide re
jection levels of up to 100 db. Narrow 
band units (as narrow as 0.5%) and 
tunable versions are also offered. 
Tuning ranges of up to 40% between 
40 MHz and 500 MHz and up to an 
octave above 500 MHz are obtainable. 

SERIES FBF 3000 
TUBULAR BAND PASS FILTERS 

The Series FBF 3000 Tubular 
Band Pass Filters operate over 
the frequency range from 100 
MHz to 1000 MHz. These %" 
diameter filters feature per
formance essentially equiva
lent to presently available 112" 
diameter designs. Standard de
signs are available with 3 db 
bandwidths from 2 to 25%. 

DIPLEXER 
SERI ES FMN-250 

The Series FMN-250 
Oiplexers are intended for 

miss.ile applications, operating 
in the 2200 to 2300 MHZ telemetry 

band. The units are ruggedly 
constructed to meet severe environmental 

requirements and are sealed so that operation 
. above 150,000 feet is possible. 

INTEGRATED 
FILTER-DETECTORS 
SERIES FDB 
Folded Coaxial 
Straight Coaxial 
AEL integrated filter-detector 
combinations, Series FOB, eliminate 
the problems of matching· .. crystal detector 
to a separate bandpass filter over an 
extended frequency range. AEl impedance 
matching techniques ensure maximum tangential sensitivity over the 
entire frequency band. 

LUMPED CONSTANT 
HIGH PASS, LOW 

PASS AND BANDPASS 
FILTERS 

The series FBA Bandpass 
Filters cover the 

frequency range from 2 MHz 
to 1000 MHz. The AEl FBA 1000 series filters are narrow band filters 
available with bandwidths ranging from 2 per cent to 20· per cent 
while AEl FBA 4000 series bandpass filters feature wider bandwidths 
from 20 per cent to two octaves. 

The AEL FlA 1000 series and FLA 3000 series low pass filters are 
standard units operating from 2 to 1000 MHz. The FlA 1000 filters are 
eleven element units having Tchebycheff response, while the FlA 3000 
filters are nine branch elliptical type units offering greater selectivUy .. 

ihe AEl FHA 1000 .series and FHA 3000 series high pass filters are 
available from 2 MHz to 750 MHz. The FHA 1000 series are eleven ele-. 
ment Tchebycheff filters while the FHA 3000 series, offering greatei 
selectivity, are. nine ·branch elliptical fHlers, 

Main OfficeS; P;O.Box·552, Larisdale,Pa.19446 (215) 822:2929 .. rWX:510-661-497S. Cable: AMERI.AB 
. . Washington,D.C. Divisjoil: 6629 Iron Plat:~, Springfield, Va. 22151 •. (703} 354~5700 
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in RF techniques 
In recent years, Applied Research Inc. has 
contributed notably to the state of the art with 
unique originations in RF components and 
equipments. Much must remain undiscussed; 
the production items below are representative. 

BROADBAND FREQUENCY MULTIPLIERS 
5-15,000 MHz 

Some general' characteristics are: 

SIGNAL SOURCES / SYNTHESIZERS 
VACUUM TUBES / SOLID STATE 

VARACTOR / SNAp·ACTION DIODES / TRANSISTOR 

A complete line of frequency multipliers 
operating up to 15,000 MHz has been de~ 
veloped and is presented by APPLI ED RE
SEARCH. These units utilize solid state 
devices, vacuum tube devices or combina
tions of both. 
Using the frequency multiplier as the basic 
tool, lines of Signal Sources, Frequency 
Synthesizers and Multiplier Chains are 
now available. 

Frequency Range: 5·15000 MHz 
Bandwidths: up to 27% 
Power Output: up to 5 watts 
Efficiency: as high as 50% 

FILTERS (5-12,000 MHZ) 

MULTIPLEX 
BANDPASS / BAND REJECT 
LOW POWER / HIGH POWER 

By applying advanced network design tech
niques, Filters have been developed operat
ing in the frequency range up to 12,000 MHz 
with electrical performance approximating 
theoretical expectations. In addition to Band
pass, Band Reject and Multiplex Filters, ad
vanced network designs are available for 
antenna couplers, Diplexers, Interdigital Fil
ters and many other types. 

AMPLIFIERS 
SOLID STATE VACUUM TUBE 
APPLIED RESEARCH presents an integrated line of 
RF amplifiers in both solid state and vacuum tubes 
for operation in the frequency spectrum up to 3000 
MHz. Their truly exceptional performance features 
many advanced characteristics. Units are also avail
able in weatherproof cases for antenna mounting or 
other outdoor applications. 

Ineluded within this line are: 
Phase·matched amplifiers I Low noise amplifiers / 
Broadband amplifiers / Power amplifiers I 
Linear and high dynamic range amplifiers I 

Some general characteristics are: 
Frequency Range: up to 3000 MHz 
Bandwidths: up to multiple octaves 
Gains: up to 120 dB 
Phase Matching: to within 1 0 over an octave 
Noise Figures: as low as 1.5 dB 
Power Output: up to 20 watts 

MUl TlCOUPLERS 

Model HFM and PM Multicouplers provide 
the ultimate in performance and sensitivity 
in signal distribution. 
Model HFM Active Multicouplers, by combin· 
ing filter networks and active elements, fea
ture multiple outputs, broad bandwidths (if 
desired), low noise and high dynamic range. 
Model PM Hybrid Multicouplers offer com
pact size, minimal insertion loss, broad band
widths (if desired) and low cost. 

Some general characteristics are: 

Frequency Range: 5 . 12,000 MHz 
Bandwidths: up to several octaves 
Insertion Loss: as low as 0.25 dB 
Power: up to 3.5 kW(cw) 
Band Reject Notches: as na rrow as 1/4 % fa 
Band Reject Attenuation: as great as 75 dB 

FIXED PAD ATTENUATORS 
& TERMINATONS 
DC-3GHz 

FOR TYPES BNC, TNC 
C, N & OSM CONNECTORS 

APPLIED RESEARCH presents an integrated line of 
fixed pad attenuators, terminations and impedance
matching transformers. These products provide 
means for rapid and accurate division of volta'ges over 
the frequency range of DC to 3GHz, and for the 
matching of different impedances with minimum 
loss over a broad frequency band. The unit cost is 
within the practical price range of the large and small 
equipment user, as well as the research and experi
mental user. 

Some general characteristics are: 
Frequency Range: DC-3GHz 
VSWR: 1.25: 1 
Attenuation Accu racy: ±O.5 dB 
Impedances (nominal): 50,75,90 ohms 
Attenuation values: 1,2,3,4,6,10, 12, 1520 dB 

(standard) 
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ANAREN MICROWAVE, INC. PRODUCT DIRECTORY 

PRODUCT DESCRIPTION TYPICAL OCTAVE 
L-BAND SPECIFICATIONS 

3 db 90° COUPLERS [COAX HYBRIDS) 

• 60 MHz-18 GHz 
• octave, multi-octave bandwidths 
• rugged, reliable stripline circuit 

withstands severest environments 

• VSWR: 1.1 
• isolation: 32 db 
• insertion loss: 0.15 db 
• coupling: 3 db ±0.4 db 
• power rating: 200W avg., 

5 KW peak . 

10 db, 20 db DIRECTIONAL COUPLERS 

• 60 MHz-12.4 GHz 
• octave, multi-octave bandwidths 
• other coupling values available 
• dual directional designs available 

• directivity: 25 db 
• coupling variation: ± 1 db 

VSWR: 1 .. 1 
• insertion loss: 0.15 db 
• power rating: 200W avg., 

5 KW peak 

ULTRA-MINIATURE 3 db 90° COUPLERS 

stripline, solder-tab design 
20 MHz-12.4 GHz 

• standard octaves, plus specials 
operates over -60°C to + 185°C 

• VSWR: 1.1 
• isolation: 32 db 
• insertion loss: 0.15 db 
• power rating: 200W avg., 

5 KW peak 
• 3/100 cu. in.; 1/30 ounce 

HIGH ISOLATION POWER AMPLIFIER DIVIDERS AND COMBINERS 

• 4, 8, 16-way octave designs 
• 0.125-8 GHz - also specials 

ultra-miniature 225-400 MHz designs 
• low input and output VSWR-independent 

of amplifier match 

8:1 Power Combiner: 
• insertion loss: 0.4 db 
• input VSWR: 1.1 (independent 

of amplifier impedance) 
• isolation: 28 db 
• power rating: 200W avg., 

5 KW peak 
• size: 4" x 1.50" x 0.07" 

CORRELATORS 

• RF/RF 60 MHz -18 GHz in octaves 
• RFIVideo 60 MHz -12.4 GHz 
• RF/RF miniature, stripline, 

solderctab 60 MHz-8 GHz 
• versatile application in phase 

. measurement and adaptive circuits 

• VSWR: 1.3 
• isolation: 18 db 
• insertion loss: 1.0 db 
• ampl. balance: ± 1.0 db 

phase linearity: ± 6° 

INSTANTANEOUS FREQUENCY DISCRIMINATORS 

• wide band electronic warfare applications 
• FM communication applications 
• lab frequency monitoring 
• exceptional linearity 
• RF or video outputs 

MIXERS 

• single-ended, balanced 
• octave bandwidths 0.25-12.4 GHz 
• IF output DC-400 MHz 
• excellent VSWR, isolation 
• striplinesolder-tab options 
• integrated or replaceable diodes. 

Se.e YELLOW SECTION for Local Offices, Phones 

• VSWR: 1.4 
• linearity: ± 7° 

insertion loss: 1.0 db 
• size: 8" x 8" x 1/2" 

Balanced mixer configuration: 
• VSWR: 1.2 
• RF/LO isolation: 30 db 
• conversion loss: 6 db 
• noise figure: 7.0 db 
• L.O. power.: 8 MW 

eem /1969 
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EXCELLENCE IN MICROWAVE SIGNAL SENSING/PROCESSING 

DESCRIPTION TYPICAL OCTAVE 
L-BAND SPECIFICATIONS 

SOLID STATE SWITCHES 

• transfer, SPOT, SPNT, OPNT types 
octave bandwidths 0.125-12.4 GHz 

• drivers available 
• low VSWR under all switching conditions 
• stripline solder-tab option 

• isolation: 30 db 
• insertion loss: 0.9 db 
• switching speed: 50 nsec. 
• power rating 5 watts CW 

Input VSWR: 1.25 

SOLID STATE VARIABLE ATTENUATORS/MODULATORS 

• octave bandwidths 60 MHz-12.4 GHz • VSWR: 1.2 
• multi-octave bandwidths available • max. atten. per section: 30 db 

residual attenuation: 0.9 db • excellent match 
• small size, light weight • switching speed: 50 nsec. 
• stripline solder-tab option • power rating: 1/2 watt CW 

DETECTORS 

• octave bandwidths 0.125-12.4 GHz • VSWR: 1.5 
• combined high sensitivity with excellent match 

matched pairs available 
• tangential sensitivity: - 50 dbm 
• frequency response: ±0.5 db 
• sensitivity: 500 MV per MW 

10 db, 20 db DIRECTIONAL DETECTORS 

• 60 MHz-12.4 GHz • directivity: 20 db 
• octave, multi-octave • VSWR: 1.2 
• other coupling values available • frequency response: ± 0.3 db 
• dual directional designs available • insertion loss: 0.25 

SINGLE SIDEBAND MODULATORS 

• octave bandwidth RF 0.225-12.4 GHz • carrier suppression: 15 db 
• octave bandwidth IF 30 MHz-1 GHz • unwanted sideband suppression: 

20 db 

eem /1969 

• conversion loss: 10 db 

• Unique wide band sensors/processors. Custom subsystems for EW, radar, 
navigation, communications • New stripline solder-tab designs· Ultra
miniature size, lightweight· Computer controlled/ optimized designs • Excep
tional wideband electrical performance • Laminated stripline construction 
• Precision, controlled manufacture • Outstanding ruggedness, reliability 
• New approaches to cost-effectiveness • Stock delivery/quick reaction 
capability based on-NEW CONCEPTS! 

Order. through our nearby representative or direct. Send for detailed speci
fications and applications information. 

ANAREN MICROWAVE, INC. 
478 East BrIghton Avenue. Syracuse. New York 13210. Phone 315-475-1621. TWX: 710-541·1507 

ltTM Anaren Micr"owave, Inc. 

See YELLOW SECTION for Local Offices, Phones 

PRODUCT 
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Let Babcock SOLVE YOUR 

RADIO CONTROL SYSTEM PROBLEMS 

whatever the mission 

B abc 0 c k Electronic Systems Division is a pioneer in the remote control and 
guidance field. We currently specialize in the design and manufacture of quality 
electronic equipment and systems for remote radio control, range'safety, elec
tronic s cor in g (miss-distance indicators), telemetry, electronic war far e, and 
related instrumentation and accessories. Our products are used in industry as 
well as all branches of the Armed Forces. Babcock radio control equipment is in 
use directing unmanned vehicles ranging from space probes to patrol boats. . . 
Command-destruct systems, supplied by Babcock, safeguarding life and property 
during critical missile launch operations .... and the Atomic Energy Commission 
uses locomotives controlled through Babcock equipment during nuclear experi
ments. Wherever the need arises for specialized techniques and a p p 1 i cat ions, 
Ba b c 0 c k is ready to accept the challenge. Application assistance to interested 
contractors is available through our world-wide service organization. B abc 0 c k 
assistance is as near as your telephone. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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COMMAND DESTRUCT 
RECEIVER 

BABCOCK ELECTRONICS CORPORATION 

A SUBSIDIARY OF ESTERLINE CORPORATION 

ELECTRONIC SYSTEMS DIVISION 
3501 HARBOR BLVD. COSTA MESA, CALIF. 92626 

PHONE: (714) 540-1234 TWX 910-595-1517 

See YELLOW SECTION for Local Offices, Phones 1655 
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You've found one source for: 
CIRCULATORS & ISOLATORS 

Model Frequency RF 
No. Range (gc) Type Connectors 

C3R21 4.4· 5.0 3 Port BRM 
C4R96 8.2·10.0 4 Port BRM 
C3N28 2.75· 4.0 3 Port N 
C4N94 4.4· 5.0 4 Port N 
C5N03 5.4· 5.9 5 Port N 
C2W35 4.4· 5.0 Isolator UG149A 

DIRECTIONAL COUPLERS & HYBRIDS 

Model Frequency Coupling Attenuation RF 
No. Range (mc.) (db) Connectors 

323R31 1 - 2 (gc) 3 BRM 
323R62 4 - 8 (gc) 6 BRM 
308N2 500 - 1000 20 Type N 
313N3 300 - 2000 30 Type N 
362A7 30 - 1000 70 10/&" Flange 
382A6 120 - 1000 60 3Ya" Flange 

I 

DC OUTPUT DIRECTIONAL COUPLERS 

Model Frequency Power Range RF 
No. Range (mc.) (watts) Connectors 

596N2 1700·2400 O· 4 Type N 
263N5 2 - 30 O· 60 Type N 
576N6 28 - 1000 0- 400 Type N 
536.63 2 - 30 O· 1200 Type LC 
402A8 28- 1000 0- 4000 10/&" Flange 
442A9 28·1000 0-12000 3V," Flange 

WAVEGUIDE DIRECTIONAL COUPLERS 

Model Frequency Coupling Attenuation Overall 
No. Range (gc) (db) Length-I nches 

WL3A 1.12 - 1.70 30 4* 
WN3B 1.70· 2.60 30 1% 
WR4B 2.20 - 3.30 40 Ill. 
WS4A 2.60- 3.95 40 30/& 
WC5A 3.95· 5.85 50 30/& 
WX6A 8.20·12.40 60 1% 

DUMMY LOADS & TERMINATIONS 

Model Frequency RF Power RF 
No. Range (me.) Dissipation (watts) Connectors 

680R 0·10(gc) 200 (mw) BRM 
601N 0·3000 5 N 
634N 0·3000 150 N 
674N 0-3000 400 N, 70 ohms 
636N 0-3000 600 N 
638A 0-2000 6000 3V," Flange 

They're all available for fast delivery. Need a spe
cial microwave device? We're equipped to modify 
or build to meet your specific requirements, Write 

RF FILTERS & WAVEMETERS 

Model Frequency RF 
No. Range (gc) Type Connectors 

FCTS504 3.4·3.6 Tunable BP BRM 
FCRS201 3.5 Band Reject BRM 
FCLB15B 980 Low Pass 10/&" Flange 
FCTA201 400·450 Tunable TNC 
FCTL213 1200·1400 Tunable N 
FIWE271 5.3·6.3 Wavemeter C·MB 

RF COAXIAL SWITCHES 

Model Frequency RF 
No. Range (mc.) Type Connectors 

S21 N373 0-3000 SPDT N 
S21R563 0-5000 SPDT BRM 
S21R383 0-5000 SPDT BRM 
S23R383 0-3000 DPDT BRM 
S54N473 0-3000 Transfer N 
SllN253 0·3000 Latching N 

RF WATTMETERS 

Model Frequency Power Range RF 
No. Range (mc.) (watts) Connectors 

621N 1 - 100 0- 120 (mw) N 
651N 25 - 1000 0-25, 100, 500 N 
612A 44 - 1000 0-6000 3V," Flange 
711N 8 - 1000 0- 30, 75,300 N 
712N 25 - 1000 0- 2.5, 5, 10 N 
706N 28 - 1000 0- 400 N 

INTEGRATED DEVICES 

Model 
Device N'~. Specifications 

Triplexer FCPC332 3 Channel, 4.7 to 4.9 ge; loss 1.5 db; VSWR 1.5 
Cou pi er- Filter -Switc h CFSA391 200-400 me_, 1 vde output, low pass SPDT 
Dual Preselector FCBS363 2 Channel, 3.4 to 3.7 ge; loss 1.5 db; VSWR 1.5 
Frequency Multiplier FMSE10 Input Freq. 2.74-3_35 gc, dblr" bdwlh. 20% 
Circulator·Cou pier 'C4CN036 4.4-5.0 gc, 4 pI. Cir. 
Switch·Coupler SC2NI83 4.2 gc, Transfer Swt., pwr. & VSWR Monitor 

MINIATURE COMPONENTS 

Model Frequency RF 
No. Range (ge) Type Connectors 

MDC101 1·4 D.C. Block BRM 
MMTl04 4·8 Monitor Tee BRM 
AFR03 0·5 Attenuator BRM 
AMN92 4.4·5.0 Variable Alten. N 
PMR03 5.4 - 6.5 Phase Shifter BRM 
PEN32 5.4·5.9 Phase Shifter N 

or call for our new catalog: Microwave Devices 
Division, The Bendix Corporation, Hurricane Rd., 
Franklin, Indiana 46131. Phone: (317) 736-6136. 

Electronics 

1656 See YELLOW SECTION for Local Offices, Phones eern /1969 



Mode1698-L2 Powet Amplifier used 
in FM tropospheric systems provides 
1 KW in the 610-985 MHz band. 

Transmitters and Power Amplifiers 
Troposcatter & Satellite Communications & Test 
Cober transmitters are supplied at powers from several hundred watts up 
to megawatts in the UHF and Microwave frequency areas. They form the 
heart of troposcatter and earth-satellite transmitting systems or 
are designed as test sets for antenna-pattern studies, RJ.1. susceptibility 
measurements, and microwave component testing. 

Model 1421 Power Supply 
drives exotic Crossed 
Field Amplifier microwave 
tubes. It contains five 
supplies in floating 
arrangement, is highly 
regulated, and has two 
modulators for pulsed 
modes. 

D.C. Power Supplies 5 KV to over a Million Volts 
Industrial and Mil-spec DC supplies offer high regulation up to .001 %. 
Multiple output units, with various supplies floating at high voltage are 
a specialty. Unregulated brute force units that furnish large amounts of 
power at minimum cost are also available. 

High Power Components 

Model ST-77 Electronic 
Crowbar acts within 5 
microseconds of an arc or 
fault to protect valuable 
microwave tubes and loads. 

Specialized high power components and modules are available for 
customers building or modifying their own systems. These include: 
• Electronic Crowbars • Electronic Regulators (up to .001 % 
regulation) • Pulse Current Viewing Transformers • High Voltage 
Discharge Solenoids. 

i4Joii fiUtffll SECTION 3400 

Pulse Modulators 
Pulse Generators 
D. C. Supplies 
Transmitters 

Cober Electronics, Inc., manufactures a very broad line of High-Power 
Products. These are assembled to customers' specifications from 
packaged modules and standard Cober designs, making it as easy and 
as economical to buy custom equipment as it is to buy standard units. 
The categories below illustrate the range within which these products fall. 

Model 1445 85 KV Grid 
Modulator powers T.W.T.'s. 
Pulse width is variable 
from 1 to 10 microseconds 
and rep rate adjustable 
to over 20KC. 

Pulse Modulators 5 KW to 100 Megawatts 
Cober's high-power modulators drive a wide range of microwave and 
power tubes, as well as such devices as laser and plasma tubes. Units are 
available from a few kilowatts to over 100 megawatts with pulse widths 
as narrow as 25 nanoseconds to long pulses of thousands of 
microseconds. State-of-the-art rise times and high rep rates are our 
specialty. Full mil-spec, solid-state modulators are supplied for systems 
use, and soft-tube and hard-tube units are supplied for laboratory and 
industrial applications. 

Pulse Generators 

Model 605P 24 KW Pulse Generator, 
available from stock $3,990. 

24KW 
Cober's line of pulse generators is characterized by their pulse fidelity 
and flexibility. The Model 605P shown is a 24 Kw Pulse Generator 
with a rise time of 20 nanoseconds and pulse widths variable from 50 
nanoseconds to more than a millisecond at repetition rates from a single 
shot to 1 MHz. It is used for driving LSA devices, Gunn diodes, 
microwave tubes, Pockel celis, and general laboratory applications. 
Other pulse generators in Cober's line provide pulse widths to D.C. or 
offer unique characteristics, such as built-in bias supplies to allow 
convenient use as a grid pulser. 

Send us your high power problems; our applications engineering department will give you a speedy and effective response. 

eem /1969 

The High-Power People COB E R 
ELECTRONICS, INC_ 
7 Gleason Avenue, Stamford, Connecticut 06902, Tel: (203) 327-0003 

See YELLOW SECTION for Local Offices, Phones 1657 
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Meet the 
Struther 
electronics 
family_ 
Struthers Electronics Corporation has the capability 
to answer the latest demands. 

The Douglas division of Struthers Electronics, 
using microwave module concepts, has 
developed integrated microwave systems and 
subsystems. Now, we have the organization to provide 
you with both microwave modules and systems. 
Please send us your requirements. 

~L"TRO:;;> 
Struthers 

CORP. 

STRUTHERS ELECTRONICS CORPORATION 
A subsidiary of STRUTHERS WELLS CORPORATION 

RAILROAD PLACE, MAMARONECK, N. Y. 10543 • 914 - 698·3000 

See YELLOW SECTION lor Local Offices, Phones eem J 1969 
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NOW AVAILABLE 

THIN FILM PRECISION RESISTORS 
for MICROWAVE APPLICATIONS 

A newly developed Ionized Plasma coating technique enables Struthers to offer Thin 
Film Coating to custom requirements. METALLIC and NONMETALLIC materials can be 

deposited ON ANY SUBSTRATE, to tolerances and uniformity not heretofore obtainable. 

WRITE FOR FREE STRUTHERS THIN FILM PRECISION RESISTORS CATALOG. 

STlltl'l.JN£ CHII' RlSlSTOIIS 
I-TT-LPads 

MICROWAVES. Film resistors and capacitors. 
CIRCUITRY. Deposition of complete circuits in high frequency applications. 
Hi·Density memory core matrixes. 
SEMI-CONDUCTOR. Complex integrated circuits of multilayer construction. 
LASERS. Hi·reflective coatings and other laser applications. 
OPTICS. Protective coating, reflective coating and filters. 
ETCHING. Any material etched to preset parameters. 
MATERIAL RESEARCH. Coating of high purity multi materials 
predetermined environment. 

Complete machine shop and grinding facilities are available 
for special applications or production requirements. 

~m.::>c. Struthers 
CORP. 

STRUTHERS ELECTRONICS CORPORATION 
A subsidiary of STRUTHERS WELLS CORPORATION 

RAILROAD PLACE, MAMARONECK. N. Y. 10543 • 914 - 698·3000 

See YELLOW SECTION for Local Offices, Phones 1659 
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~ DAICO INDUSTRIES, INC. 

1660 

RF SWITCHES · ATTENUATORS 
AIRCRAFT EQUIPMENT 

STEP ATTENUATORS 
Remote applications 

Fast switching 
Frequencies through "S" band 

Low actuating power 
Programmable 

Attenuation levels through 120 db 

INTERFERENCE 
BLANKING UNIT 
Provides blanking of 
sensitive ECM receivers. 
Unusual packaging allows 
new pulse forms or 
additional channels. 

MINIATURE COAXIAL SWITCHES 
DC -1000 MHz 
Remotely controlled - Fail Safe 
For rugged lightweight systems 
To seven throw and transfer 
Low actuating power 
High Isolation 

SOLID STATE SWITCHES 
Multi-position, antenna 
High Power 
Receiver STC 
With binary decoding and drivers 
Matched attenuator 

ADF/LORAN 
COUPLER 
Permits simultaneous use 
of ADF and Loran 
receivers with Direction 
Finding Sense antenna 
without mutual 
interference. 

SOLID STATE/REED RF SWITCHES, ATTENUATORS, AIRCRAFT EQUIPMENT 

DAICO INDUSTRIES, INC. 
1711 W.135th STREET, GARDENA, CALIF. 90249 / (213) 532-7621 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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i@iiij,md SECTION 3400 

precision products lor precision instruments 
(A) TWO WAY POWER DIVIDER - QUADRATURE 90° HYBRIDS -180° MAGIC "T" 
Description 
Dynographics quality miniature and subminiature 
wide band reactive power dividers are designed for 
high isolation with excellent amplitude and phase 
characteristics. 
Application: 
Signal division or summation matching and isolation 
circuitry for balanced and unbalanced mixers. 
A wide range of connectors can be provided with 
BNC and Selectro type connectors normally in stock. 
Please specify style or type of connectors when 
ordering. 

(B) FOUR WAY POWER DIVIDER 
Description 
Dynographics quality miniature and subminiature 
wide band reactive power dividers are designed for 
high isolation with excellent amplitude and phase 
cha racteristics. 
Application: 
Signal division or summation matching and isolation 
circuitry for balanced and unbalanced mixers. 
A wide range of connectors can be provided with 
BNC and Selectro type connectors normally in stock. 
Please specify style or type of connectors when 
ordering. 

(C) DIRECTIONAL COUPLER 
Description 
Dynographic Electronics quality wide band, low loss 
Directional coupler with high directivity is now 
available with a 20db coupling factor. Model 020 
couplers can be obtained with a wide ranbe of can· 
measuring both incident and reflected power. These 
coupler can be obtained with a wide range of can· 
nectars. The BNC, TNG and Type N are normally in 
stock. 

Please specify styler or type of connectors when 
ordering. 

I (D) L·C ElECTRIC WAVE FILTERS 

I Precise filters in the range of frequencies from Hz. 
to 300 MHz. may be designed and produced with 
accuracy. Modern network synthesis permits optimum 
network design with the minimum number of com· 

(E) MINIATURE COAXIAL FILTERS: 

Specifications 
Frequency MHz 

Model 
Isolation db 
Phase Balance. 
Amp. Balance db 
Loss db ...... . 
Power Watts 
VSWR 

2-100 20·200 
100 200 

30 30 
10 10 
0.2 0.2 
0.3 0.3 
1.0 1.0 

............... 13 13 
Size. 
Weight 

.......... Length 1", Width 1", HI. 314" 
BNC or TNC, 1.4 oz., Selectro 0.6 oz. 

Specifications 
Model 

Frequency MHz 
Isolation db 
Phase Balance ..... 
Amp. Balance db 
Loss db .. 
Power Watts 

4·32 4·100 4·200 
2·32 10·100 20·200 
30 30 30 
10 10 10 
0.2 0.2 0.2 
0.5 0.5 0.5 
1.0 1.0 1.0 

... 1.3 1.3 1.3 VSWR 
Sizes .... 
Weight 

. ....... Length 13%/', Width 1'\ Ht. 3/4 " 
BNG or TNG, 2.1 oz., Selectro 1.6 oz. 

Specifications 
Frequency Range 
Directivity 
Insertion Loss 
VSWR 
Input Power 
Coupling ............. . 

........... 2-50 MHz 
........ 3Sdb 

.... 0.3db Maximum 
1.09:1 Maximum 
1 watt 

... 20db 
Coupling Flatness. 
Sires incl. connector 

.. ±O.lSdb Maximum 
length Width 

BNC or TNe 
Type N 

Wei~ht 
SNC or TNC 
Type N 

21~6" 13~2" 
4" 2" 

5.0 oz. 
6.8 oz. 

ponents. Dynographic can produce filter networks 
with the following characteristics: Elliptic Function, 
Butterworth, Chebyshev, Inverse Chebyshev, Butter
worth Thompson and minimum phase shift filters. 

Band pass low pass and high pass filters, designed designed for sharp skirt, low insertion loss and 
to operate from 200 MHz to 10 GHz. These units are low VSWR in the pass band. 

I (F) FIXED COAXIAL ATTENUATORS 
Model FTSO achieves its broad frequency range 
using new high reliability components. These reliable 
inline altenuators are available at standard, or non 
standard values of altenuation. Each pad is cali
brated at two frequencies; 10 MHz and 1000 MHz 
with measured values recorded on the body of the 
altenuator. All combinations of BNG, TNG, and N 
type altenuators are stock items although a wide 
range of additional connectors can be provided upon 
request. 
.. 50 to 90 ohm minimum loss attenuators. 
Please specify style or tYPe of connectors when 
ordering. 

(G) FIXED TERMINATIONS 
Description 
Dynographic Electronics Model T-SO type termination 
designed to give low cost, reliable broad band opera
tion. Usable from DC to 2000 MHz. These units are 
available from stock. Each termination is quality 
controlled and tested. A wide range of connector 
types can be provided with BNG, TNC and type N 
normally in stock. 
Please specify style or type of connectors when 

·ordering. 

(H) FREQUENCY GENERATION: 
Divide, mix, multiply, amplify with low spurious and 
harmonic content. 

(J) HI Q COIL MEET MIL·C15305 
Variable miniature coils are available in standard 
values from .l/Lh to 100,000"h with Q values up 
to 150. 

Specifications 
Attenuation Values 
Average Power 
Impedance ......... . 
Nominal Loadlife 
Temp. Coeff 

Frequency Range 
VSWR 

Attenuation Accuracy 

Calibration Accuracy 
Connectors 
length 
Weight 

1 , 2, 3, 6, 10, 20db Standard 
.. 1 watt 

.. .. 50 Ohms 
25% per year max. 

. ±100 PPM from -55°C to 
+125 0 C 

DC to 2000 MHz 
Less than 1.2:1 at 1000 MHz 
Less than 1.5:1 at 2000 MHz 
DC to 500 MHz ±0.2Sdb 
DG to 1000 MHz ±O.Sdb 
DG to 2000 MHz ±1.0db 
.±O.ldb 

BNC·SNC 
l'Mt 
. 9 oz. 

SNC-N 
2%2" 

1.6 oz . 

N-N 
2U,' 

2.1 oz. 

Specifications 
Frequency 
Max. VSWR . 
Power Watts 
Temp. Goeff. 

Gold label Silver label 

Nominal Load 
Life ..... 

Connector 
Weight 
Size 

DG to 1000 MHz DG to 1000 MHz 
1.05 1.10 
.5 .5 
100 PPM from 100 PPM from 
-SSoG to +12S oG -55°C to +12SoC 
25% per year max. 25% per year max. 

SNC 
.75 oz. 
1il'," 

Type N 
1.5 oz. 
IV2" 

(I) WIDE BAND TRANSFORMERS 
2:1 and 4:1 Transformers can be used for impedance 
Matching, Balanced Mixers, Phase Detectors, An
tennas and interstage coupling. Frequency Range 
.1 MHz to 500 MHz. 

(K) DC BLOCKS AND INLINE CRYSTAL 
DETECTORS GOOD TO 4GMz 

Electronic Corporation 
We would appreciate an opportunity 

to submit a quotation on any current 

or future requirements you may have. 
57 BLOOMINGDALE RD., HICKSVILLE, N. Y. 11801 516 Wells 5-8080 
eem /1969 See YELLOW SECTION for Local Offices, Phones 1661 



SECTION 3400 '@oiift'''. 
I MICROWAVE FERRITE COMPONENTS 

BROADBAND 
COAXIAL 

ISOLATORS 

TYPE N FEMALE 
CONNECTORS 

LIGHTWEIGHT 
COAXIAL 

ISOLATORS 
3/4" DIA_ MAX. 

OCTAVE 
BANDWIDTH 

OCTAVE 
TERMINATED 
CIRCULATORS 

HIGH RATIO 
TERMINATED 
CIRCULATORS 

LABORATORY 
COAXIAL 

ISOLATORS 

Insertion 
Frequency Isolation Loss VSWR Dimensions-Inches 

CHz db Min. db Max. Max. L W H 
Madel 

Number 

0.5- 1.0 10 1.5 1.25 9X& xl ¥a x21X, U10P 
L20PS 
LSI0P 
SllPS 
SCX10p· 
C20P5 
CXI0P 
CX20P5 
X20P5 

t1.0- 2.0 15 1.0 1.15 7,!{, x21!s dia. 
1.0- 4.0 10 1.0 1.25 7,!{, xl1/2 dia. 

t2.0- 4.0 20 1.0 1.20 6?1. x2'1. dia. 
3.8-11.7 10 1.0 1.30 65;8 xll/2 diet. 

t4.0- 8.0 15 1.0 1.20 W. x2'1. dia. 
4.0-11.0 10 1.0 1.25 75A1 x2 dia. 

t7.0-ll.0 15 1.0 1.25 .5%, x1:Y. dia. 
tB.O-12.0 10 1.0 1.25 41/8 Xl¥4 dia. 

1.0- 1.5 
1.5- 2.0 
2.0- 3.0 
3.0- 4.0 
4.0- 4.5 
4.5- 5.0 
5.0- 7.0 
7.0- 8.5 
8.5- 9.0 
9.0- 9.5 

15 
20 
20 
25 
35 
35 
20 
20 
35 
35 

1.0 
1.0 
0.8 
1.0 
0.6 
0.6 
1.0 
0.8 
0.6 
0.6 

1.10 7]1, xl¥s x17/a 
1.15 671', xl3k xF/a 
1.18 51M,xllh dia. 
1.18 51M,xl1J2 dia. 
1.20 6% xl1/2 dia. 
1.20 6% xl1f2 dia. 
1.20 60/4 xl1f2 dia. 
1.20 6¥4 x2 dia. 
1.20 65fax2 dia. 
1.29 6% x2 dia. 

L15P 
Ll3P 
512P 
516P 
C16P 
C17P 
C13P 
CX13P 
X14P 
X15P 

t Magnetically shielded units. Type N female connectors standard. 

Frequency 
GH' 

0.6- 1.0 
1.0- 2.0 
1.0- 2.0 
2.0- 4.0 
2.0- 4.0 
2.0- 4.0 
2.1- 4.2 
3.7- 7.4 
4.0- 7.0 
4.0- 7.0 
4.0- 8.0 
4.0- 8.0 
7.0-11.0 
7.0-11.0 

'nsertion 
Isolation Loss VSWR Dimensions-Inches Model 
db Min. db Max. Max. ,~L =",W=~H~~N;-u""m __ b.~r~ 

10 (3 1.25 9% xI~, dia. UlON 
15 1.0 1.20 10 x ¥4 dia. 119N 
15 1.0 1.20 9~ x :V4 dia. L19NR 
12 1.0 1.20 6 3/4 x 3/4 dia. S10N 
15 1.0 1.25 7:V4 x :V4 dia. S21N 
15 1.0 1.25 7X, x :V4 dia. 521 NR 
15 1.0 1.25 7U, x 3/4 dia. 522NR 
10 1.0 1.25 5'3f:zx ¥4 dia. 5C16N 
12 1.0 1.25 5:zu..X:V4 dia. C17N 
12 1.0 1.25 5%x 3.4 dia. C17NR 
10 1.0 1.20 52744X ~ dia. C19N 
10 1.0 1.25 52Jiix 3i4 dia. C21 NR 
10 0.9 1.25 3%x:Y. dia. CX15N 
10 0.9 1.25 3 x % dia. CX15NR 

Magnetically shielded units. Connectors: Series N, type N; Series NR, 
type OSM. 

Insertion 
Frequency Isolation Loss VSWR Dimensions-Inches Model 

CHz db Min. db Max. Max. L W H Number 

0.5- 1.0 15 0.75 1.45 5 rad.x 11/2 U-3'OVI 
1.0- 2.0 18 0.35 1.28 37/8 x37/8 xl L30T30 
2.0- 4.0 18 0.35 1.28 2 x2 x 7/. 530T30 
4.0- 8.0 18 0.4 1.28 1'~2Xl'%2X ~ C30T30 
8.0-12.0 18 0.5 1.28 '~6Xl x l){, X30T30 

12.0-18.:;0=~1;;8~~0;-.6~~1;::,2;:8~=~;;,~x~'J(~.x,;I~=;-K;;u3;:0~T,;3:;0 
Connectors: Type OSM female. 

Frequency 
GH, 

1.7- 2.4 
2.0- 4.0 
2.2- 2.3 
2.7- 2.9 
4.8- 5.4 
5.4- 5.9 
7.2- 7.8 
8.5- 9.S 

Insertion 
ISolation Loss VSWR DimenSions-Inches Model 
db Min. db Max. Max. L W H Number 

60 1.0 1.20 7l/4 X31f4 x11fa L510ii 
35 0.7 1.20 4 x2 x 7/. 530030 
60 0;9 1.20 6 x23/4 xlI/a 533JI 
60 0.8 1.20 51/2 X2'12 xl'1. 535JI 
60 0.8 1.20 3 1/2 ·x2 x 7/a C34J r 
60 0.8 1.20 31f4 X1 5;i1: x 7/8 C35JI 
60 0.8 1.20 3lf4 xl% x ~8 C33JI 

60 0.9 1.20 3 Xll/;=2X=~~.=X=2=4J=I= 

BROADBAND 
WAVEGUIDE 
ISOLATORS 

'Bilaterally 
Matched 

COVER FLANGES 
STANDARD 

STANDARD 
WAVEGUIDE 
ISOLATORS 

FULL 
BANDWIDTH 

TERMINATED 
CIRCULATORS 

LOW-LOSS 

MINIATURE 
WAVEGUIDE 
ISOLATORS 

ISO- Insertion 
Frequency 

GH, 
lation Loss VSWR Length Model 

db!'in. db Max=--~~~._.!4~m!~ 

2.6 - 3.95 15 1.0 1.15 '14 
2.6 - 3.95 20 1.0 1.15 14 S1Q3L1 
2~5--30-f:~--16-Sfo4I:I 

3.3 - 4.9 25 1.0 1..15 81/4 "csifou 
3.95- 5.85 25 0.8 1.10 7 C878LT-
3.95- 5.85 25 0.8 1.15 C879L1 
3.95- 5.85 25 1.0 -1.15 81f4 cHi2lj-
3.95- 5.85 30 1.0 '1.10* 7 C876~ 
3.95- 5.85 30 1.0 1-:I~7---C877Lr-

3.95~-5.B5 30 1.:r--TT5---81/4 cllie/--
3.95- 5.85 30 1.2 1.15* 8V4 -clloCiA 
3.95- 5-:85 40 1.0-----yys-*-Sl/4 C111LJ--

5.85-8.-2--3"b 1.0 1.10* 5 Xb9S1L1 
~~~--1~0 1.15 61fe Xb103LT-

5.85- 8.2 30 f.O--1-:T5-* 5 Xb952L1 
5:85:-8~0--1.2--l."i5*--i%Xb9fou 

-1."OS-:i"if.O--·-30 1.0 1.10* 5 XL920ll 
7.05-10.0 30 1.0 1.12*--S--X-L921L1 

7.05-1O.0--30--:C.O--U5--6Vs·--xLio3Tr 
7.ci5To.o-~--i~o 1.15* 61/a -xLl03lJA 

7.05-10.0 35 r~o--'1Ts-*--7v8 XL910LI 
. 7.05-10.0---4-0--1.2 1.15* -71/a-Xl91il'-
-82~2~4--30--1:0-- l,](),-g -- --xliilO--
8.2---=12~O·1--:-0-·--1-:-10*-~-4·1;; -X956LI 

8.2 -12.4 30 1.0 1.10* 5 -xiTo"LiA-
·8:2~f2.4 30 1.0 !.1S---5---XiTm-
-'8."2--=-12.4--30-- 1.0---Ci5*-------4V2-------x9S--;U-
8~2----=-fi.-4--46- -1.0 -i·:·10·---·-·-Sl j.)-;-X-910LI 
-S2"=i2A--4-0--1.2 -i~15-- 52%: X911U 
-0-:():1S.-0--2"5-·-- 1.0 - - 'fT5'- - -5-----M 1-ii5I.""l 
10.0 -15.0---30- 1.6-----r:Ts·*-··-5---Mll1L1 
i2:4--:ra~'-24-11)""- 1.15-*--5---- -Ku103U 
i".2:4"-=-18~-o.8·- 1.10--;---4-'- -"KU9i6I1 
12.4 -18.0--30--1-.0--1.10* 4 Ku91SL',-
12.4 -18.0 30 -'-~--1-:-i5'*'----Ku110II
i"2ATa":6·--·35--f.O-1.15* Ku910LI 
12.4 -18.0 40 1.2 Cis*--'g-'-ku911L1 
T3~o-·:i7-:O---4o~~·f.f5- -'-5-- -'KUI30Ii 
nf.0----=-i6:-5--25·-·-To--1.15·--4~KIlOLI-

18:0:26.5----~--·1-:-5-~/2KffjTI--

Frequency 
GH, 

3.5 - 4.0 
4.0 - 4.5 
4.7 - 5.1 
5.4 - 5.9 
5.925- 6.425 
6.425- 6.875 
6.875- 7.125 
7.125- 7.65 
7.125- 7.75 
8.2 -10.0 
8.5 - 9.6 
9.2 - 9.6 

10.7 -11.7 
13.0 -17.0 
16.0 -18.0 
23.0 -25.0 

Insertion 
Isolation Loss VSWR 
db Min. db Max. Max. 

25 0.6 i.10 
30 0.6 1.10 
35 1.5 1.1S 
50 1.0 1.10 
50 1.0 1.10 
50 1.0 1.10 
50 1.0 1.10 
50 1.0 1.10 
60 1.0 1.10 
25 1.0 1.10 
35 1.0 1.10 
35 0.8 1.10 
40 0.7 1.20 
40 1.0 1.15 
20 1.0 1.10 
22 0.6 1.10 

Insertion 

Length 
Inches 

Model 
Number 

CS180Ll 
C5230Ll 
CI0IMI 
Xb121L1A 
Xb121L1B 
Xb121L1C 
Xb121L1D 
Xb121L1E 
XL500Ll 
X345L1 
X106L1 
X320Ll 
M6L1 
Kul30Ll 
Ku107L1 
KI06L1 

Frequency Isolation Loss VSWR Dim. - Inches Model 
Number GH, db Min. db Max. Max. Diam. H 

3.95- 5.85 
5.85- 8.2 
7.05-10.0 
7.0 -11.0 
8.2 -12.4 

12.4 -18.0 

17 0.5 1.30 41/2 x 3 7/8 CI02LYI 
Xb111LYI 
XLl06LYI 
Xal02LYI 
X112LYI 
Ku134LYI 
KI34LYI 

17 0.5 1.30 3'12 x 3'1. 
17 0.5 1.30 3 x2 
17 0.5 1.30 3 x 2 
20 0.3 1.20 21f2 x 2 
17 0.5 1.30 2'1. x I,%,. 

18.0 -26.5 17 0.5 1.30 2 x 1'12 
Power (maximum): 10 Kw peak; 10 watts average. 
Terminale: 1 W maximum standard. 

XLM Series 
XM Series 
WM Series 
KM Series ... 
KMA. Series 
RM Series 
Length ...... 
Bandwidth 
Isolation 
Ins. Loss 
VSWR 

........ 7.05 -10.0 GHz 
..... 8.2 -12.4 GHz 

......... 13.3 -14.4 GHz 
... 12.4 -18.0 GHz 

...... 18.0 -26.5 GHz 
... 26.5 -40.0 GHz 

....................... .1/2 inch 
. ..... 200 Me. (average) 

... 20.0 db (average) 
......... 0.4 db (average) 

......... 1.15 (average) 

WRITE FOR COMPLETE CATALOG SPECIFICATIONS SUBJECT TO CHANGE 

1M• ) ~S~R~G ';~~~~~!~~IES 
5388 STERLING CENTER DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91360 • (213) 889-1470 TWX 910-494-1953 

1662 See YELLOW SECTION for Local Offices, Phones eem/l969 
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MICROWAVE FERRIT E COMPONENTS I 
COAXIAL 

CIRCULATORS 

3-PORT 

3-PORT 
OCTAVE 

MINIATURE 

3-PORT 
SUB-MINIATURE 

10% BANDWIDTH 

4-PORT 

5-PORT 

coave* 

'nIso-sertion 
lalian Loss Body Dimensions Wgt. 

Frequency db db VSWR Incbes Ounces Model 
GHz Min. Max. Max. L W H Nom. Number - -------------------------

.loo-=:-iio-i5-~-lO dia.xl1h- - 13S-V16YIO· 
:llO~12-2-15 0.8 1.35 9 dla:ii1i2--120----vl-JY-io
.122::-:13s------rso.a-l.3s---9-dta:xfi/2--T:io-----vlaYio
.135-.155 15 0.7 1.35 9 dia.xl:1(2 120 V21 YIC 
:155-.19015677 ---135 -9dTa:xi~12Q\J22yW 
:-i90-.240 15 0.6 1.35 71/2 dia.xlll2 104 V24YIO 
.22-5':-:-30017-~o~i~il/2- "96 V25Vio-
.25~ .35 17 0.6 1.30 7 x6112xl 1f2 104 . V25T 
--:-35~-o.6 1.30 43/4X43/4X15/s 56 U35T 
----:-5~-~3() -33;4xj3j4·x-15;;----~6T-

.70-1.00 17 0.5 1.30 3·x3--Xl-~-28"l:J22T--
1:50=i~20 --0.4-1.25 31/4X31/4xll/a 20 L22T-
1.70'2~4020-o.3-~'x3 xllla 18 L510T 
2.o6~3-.DO-i8~-0.3-1.252J/4x23;'4xl1/a -1---S-S3i~ 
2---:-S0--3.S-6-Ts -- 0.-3.-1:-25.-214 x21/4XIl7a--- 9---5351"-

3.00-=4.00 20 o~31.2-521/4 X21/4 xl1/a - -9-5321"-
3.60-4.40-20-0·.31.25 13/4xf3/';-xl 7 SCI0T 
4~0T.002-0-0~4-1---:-20lt72 Xiihxl----6~ 
5.00-6.20 - 20--0.4-- 1.20 1V2X-lV2x 778---6-C3~ 
-5---:-4--=-5~ooT""f25-----s;ax 1).{6X 1/2 13;4-C~ 

7.0-10.5 15_9:~~~8xl xY~~-3- CX23T 
-S.0--=10-:O- IS 0.5 1.30 l){~X ,~~x % 13/4 X27T 

10.0-12.0 18 0.5 1.30 5/8X%~---P;;;X28T 

Insertion 
Frequency Isolation Loss VSWR Dimensions-Inches Mottel 

GHz db Min. db MaK. MaK. L W H Number 

0.5- 1.0 
1.0- 2.0 
2.0- 4.0 
4.0- 8.0 
8.0-12.0 

12.0-18.0 

15 
18 
18 

0.75 1.45 5 rad. x 11/2 
0.35 1.28 37/8 x37/s xl 
0.35 1.28 3 x2 x 7/a 

U30Y 
L30T40 
S30T40 

18 0.4 1.28 1'%2x1'%2x 3;'4 C30T40 
18 0.5 1.28 '%6x1 x 'X6 X30T 40 
18 0.6 1.28 3/4 x 'j{6x1 _~~~~40 

Connectors: Model U30Y: type N female; all other models: type OSM 
female. 

1.6- 1.9 20 0.4 1.25 151s x15fs x 'X6 L12T 
1.9- 2.2 20 0.3 1.25 11/2 x11/2 x 5fs 512T 
2.2- 2.5 20 0.3 1.25 11/4 xl1/4 x % 51ST 
2.5- 3.3 20 0.3 1.25 1 xl x 0/8 513T 
3_3- 4.0 20 0.3 1.25 '71'6X '71'6X 1/2 514T 
4.0- 5.4 20 0.3 1.25 5/8 x 5fax 1/2 C12T 
5.4- 7.0 20 0.3 1.25 1/2 x % x 1/2 C14T 
7.0- 7.0 20 0.3 1.25 V2 x sis X 1J2 X12T 

12.0-18.0 20 0.3 1.25 1/2 x V2 X V2 Kul2T 

Specify center frequency when ordering. 
Connectors: OSM female. 

Isolation Insertion loss 
Fre- db Min. db MaK. 

quency 1-4, 4-3, 1-2, 2-3, VSWR 
CHz 3·2 2-1 3-4 4-1 MaK. 

1.7-2.4 40 18 0.3 0.6 1.25 
2.0-4.0 35 14 0.4 0.7 1.25 
2.2-2.4 40 20 0.3 0.6 1.25 
2.4-2.7 40 25 0.3 0.6 1.25 
2.7-3.3 40 20 0.3 0.6 1.25 
4.4-5.0 40 20 0.3 0.5 1.20 
5.4-5.9 40 20 0.3 0.6 1.25 
8.5-9.5 40 20 0.4 0.8 1.20 

Connectors: N female. 

Iso- Insertion 

Body Dimensions 
Inches Model 
~W~H~~Number 

6 x3112xl1/a L$10D 
4 x3 xl 1/a 530010 
4 x21/4xll/a 533011 
41f2x23/4xl1f4 527013 
41f4x21/2x1I/a 528D14 
23f4X1 1/4X 7/a C31015 
21/2Xl 1/2x 7/a C35014 
21/2Xllhx 7/a X24010 

Fre- lation Loss Body Dimensions 
quency db Min. db MaK. VSWR Inches Model 

GHz 2·1 3-2 1-2 2·3 Max. L W H Number ---"-----------~~-----
l.7--=2:4-40400:6D.6T.2573!4X3%Xfi/s--LSiOJ 
2.2-2.3 40 40 0.5 0.6 1.15 6112 x3 xII/a 527 J11 
2.7-=3-:-3 40 40 0.6 0.6 1.25 5 x3 xll/a S35Jll 
:f1-3.5 4~0~205-~S23JT3-
5--:4-5.9 ~0.5 0.6-UOT x1~4x 7/8 C35J10 
7.2-iJ3~~Q.61~25-·31I2xI3/4X 7/8 C35J12 
8.5:g~~0400.6- 0~6--r.-25 3 x11/2x 7/8 X2IJ14 

iiilltHi.iun 
Isolation loss VSWR 

Frequency db Min. db Max. Max. Model 
GHz 3·2 3w l 2·1 1-2 2-3 2 Number 

3.7- 4.2 42 40 40 0.4 0.5 1.20 f.15 1.25 SC10113 ------
5.9- 6.45 

-6.6- 7.1 
7.2- 7.8 
7.6- 8.5 

40 40 40 0.4 0.6 1.15 1.15 1.25 C38110 
40 40 40 0.4 0.5 1.15 1.15 1.20 C33Jl5 
40 40 40 0.4 0.6 1.15 1.15 1.20 C33116 
40 20 20 0.5 0.6 1.20 1.15 1.20 CX21011 

-8): 9.3 40 40 40 0.5 0.6 1.15 1.15 1.25 X21Jll 
9.9-10.2 40 40 40 0.5 0.6 1.15 1.15 1.20 X21J13 

10.4-11.0 40 40 40 0.5 0.6 1.15 1.15 1.20 X22114 
10.9-11.6 40 40 40 0.5 0.6 1.15 1.15 1.20 X22116 
i2.8-fi3--402-0 20 0.4 0.8 1.2S 1.20--1-:25KiJ2ODl1 

* Pronounced co·wave. 

WRITE FOR COMPLETE CATALOG 

WAVEGUIDE 
T 

CIRCIlLATORS 

3-PORT 
~ 

4-PORT 

FULL 

3-PORT 
H-PLANE 

HIGH POWER 

3-PORT 
E-PLANE 

HIGH POWER 

DIFFERENTIAL 
PHASE SHIFT 
CIRCULATORS 

PLUG-IN 

Frequency 
GHz 

iso- iiooyuimensions 
lation Ins. Loss VSWR Inches 

db Min. db Max. Male. W 
Model 
Number 

2.8- 3.2 20 0.3 1.20 6V2X6V2X51f2 510lL T 
3.2- 3.6 20 0.3 1.20 6V2X61/2X5112 S102L T 
3.6- 4.0 20 0.3 1.20 6V2X6lj2X51f2 S103L T 
4.0- 5.2 20 0.2 1.20 43/ax4 x35/a C103L T 
5.2 6.7 20 0.2 1.20 3Vax33/4x3Va Xb103LT 
5.9- 7.2 20 0.2 1.20 31fax33/4x31/a Xb104LT 
7.0- 8.5 20 0.2 1.20 21/2x25/sxF/a XLl02L T 
7.7· 8.9 20 0.2 1.20 2lJ2x25/ax17/a XLl03LT 
8.2-10.2 20 0.2 1.20 2 x2X2x13/4 X110L T 
8.5- 9.6 20 0.2 1.20 2 x17/ax15/a XI04LT 

10.2-12.4 20 0.2 1.20 2 x17/ax151s X111L T 
10.5-11.7 20 0.2 1.20 F/axF/sx11/2 --rv·rIOITr 

lD-=i}.2 20 0.2 1.20 F/axF/8X11/z M102~ 
12.4-15.4 20 0.3 1.20 13/4x13/4X1%6 Ku107L T 
14.0-17.0 20 0.3 1.20 13/4x13/4X1%6 Ku108L T 
16.0-18.0 20 0.3 1.20 13f4x13/4Xl716 Ku10SLT 
22.0-24.0 20 0.5 1.20 17/adia.x 2%2 K102LY 
31.0-33.0 20 0.5 1.20 171'6 dia.x 2%2 R102LY 

SPECIFICATIONS 
v S W R (maximum): 1.20 
Insertion Loss (maximum): 0.2 db (single section) 

0.4 db (double section) 
20.0 db (single section) 
35.0 db (double section) 
10 kw 

Isolation (minimum): 

Peak Power (maximum): 
Average Power (maximum): 10 w 
Weight Approximately twice that of 

3-port un it. 
Dimensions: On request 
Model Number: Add letter "0" to Model 

Number in table. 

Insertion 
Frequency lsolation Loss VSWR Dim.· Inches Model 

Number GHz db Min. db Max. Max. Diam. H 

3.95- 5.S5 17 0.5 1.30 41/2 x 37/a C102LY 
5.85- 8_2 
7.05-10.0 
7.0 -11.0 
8.2 -12.4 

12.4 -18.0 
18.0 -26.5 

17 0.5 1.30 3 1/2x3Va Xb111LY 
17 0_5 1.30 3 x 2 XLl06LY 
17 0.5 1.30 3 x 2 Xa102LY 
20 0.3 1.20 21/2 x 2 X112LY 
17 0.5 1.30 2lfax14U4 Ku134LY 

17 0.5 1.30 2~;;X~1~'Iz~~K~1;;3;;4,;LY~ 
Power (maximum): 10 Kw peak; 10 watts average. 

Insertion Dimensions 
Frequency Isolation Loss VSWR Power Inches Model 

GHz db Min. db MaK. Mu. Cw.Mu. L W H Number 

4.4- 5.0 20 0.3 1.20 2 KW 43fax4x35/a CI04HT 
8.2-10.2 20 0.3 ~.20 1 KW 2X~.x2X~?::," X110HT 

Inser
Iso· tion 

lationloss Power 
Frequency db db VSWR Kw W. Dim.· Inches Model 

GHz Min. MaK. MilK. Peak Ave. l W H Number 

8.8 - 9.20 20 0.4 1.20 100 100 2 x13/4x13/4 X128TE 
9.6 w10.1 20 0.4 1.20 40 50 21f2X21/2x21f2 XI01 TE 

15.95-16.35 20 0.4 1.20 40 50 2 x2 x1V2 Ku112TE 

Inser
Isola-tion 

Fre- tion Loss Wave- Weight 
quency db db VSWR Kw W. guide Lenltth Lbs. Model 

GHz Min. Max. MilK. Peak Ave. Type Inches Nom Number 

5.9- 6~.4 25 0.5 ~ 1.20 20 20 RG~50/U 14 16 C102LD 
-8.5=-9T2o-~f25~O------goR(f-5f/U------rrl;;--i--XL102HD
~0-T5-25-0.3- l.iS-250 -250- RG-S1/U -111/8 - -7Xl10lHO 

8.S=-9T 25 ~CiS------W-O-200--RG-52/uji/2-5lJ2XlOTHD 
13.2-14.0 -25-6~5-f.25 20 20--RG-91/U-j1/2--4- KulOlLO--
16-.-0~17:6250~5 ---1.2520--20 -RG-91/U 7112 - 4'-KliTb3LO 

WAVEGUIDE------------~In-se-~--------------

PLUG-IN 
STRIPLINE 

Iso-·tion 
!="re- lation Loss Body DilTensions 

quency Band- db db VSWR Inches ~uide Model 
GHz width Min. Max. Max. ABC Type Number 

f7~IT-F~1I2OQ.31.20 2Y16 x CX271'6 wR-229-sCloi12 
3.95--5.85- 10% 20 0.3 1.20 11}16x 1 X21f8 WR-187 c3ino 
5.85--8-.210% 20 0.3 1.2011x,x 1 xlX6 WR-137 C39TlO-
7.05~0-lO%--20·-oT1201xl xll~-wR=-ff2 X2IT19 
8.2-:-i2.4--10o/;-20 -0.4--T.~~8-Xi%2Xl1;;--wIf9OX2fff2 

Iso- Insertion Body Dimensions 
Frequency lation Loss VSWR Inches Model 
_.~H-.!_~ Min. db MaK. Max. Dia. HIt. t Number 

-I:10-:-1.:g--20 0.5 1.25 21/2 X3%"4x1/a L23YP10 
1.36- 1.40 20 0.4 1.20 21/2 X3%4X1/4 L23YP 
1.53· 1.66 20 0.4 1.20 21f2 X3.%'4x1/a L25YP10 
l.jOw 1~? fa--os-T,2S-2-V4 X2X2Xi7a~-
2.20- 2.50 20 0.4 1.20 2112 X1U4x1/a S33YP 

--3:OS=-3--:1-5~~1--:20 13/4 X3U4X~S34YP10 
_. 3--:07- 3.30 -20--0---:-4 -r:-2513kx3.%~;;-S34YP--
-5:40---:S~20-~1~20-11%~%:-xl/B------C~ 
*10.0 .12l)-200~ii}4X3%4X1j8 X22YP 

* Any 10% bandwidth. t Ground plane spacing. 

SPECIFICATIONS SUBJECT TO CHANGE 
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SECTION 3400 i4§"iijlfflD 

ELECTRICALLY CONTROLLED COMPONENTS 
HIGH SPEED SWITCHABLE FERRITE COAXIAL CIRCULATORS 

ISOLATION: 20db minimum INSERTION LOSS: O.3db maximum VSWR: 1.25 maximum 
Body Dimensions· Inches 

Weight· Ounces *Switch Speed 
Frequency· GHz Microseconds Max. A B C Nominal Model Number 

3.7· 4.2 50 13/4 1511! 13/4 8 SC10'r14 
4.2· 5.0 35 11/2 1¥8 13/4 7 C31Tl4 
5.0· 6.0 35 1'% 1V4 13/4 6 C32Tl4 
6.0· 7.2 35 11/4 11/8 15/8 5 C38Tl4 
7.2· 8.5 35 11/4 11/8 15/8 5 C39Tl4 
8.0·10.0 35 1V4 1V8 15/8 5 X2lT20 

10.0·12.0 35 11/4 IVa 15/a 5 X22T20 

* 10% to 90% points of RF power. Connectors: OSM female 

HIGH SPEED SWITCHABLE FERRITE WAVEGUIDE CIRCULATORS 
ISOLATION: 20db minimum INSERTION LOSS: 0.5db maximum VSWR: 1.25 maximum 

*Switch Speed Body Dimensions· Inches 
Weight· Ounces Microseconds 

frequency· GHz Max. A B C tFlange Type Nominal Model Number 

8.5· 9.6 50 2 21/4 2 UG· 39/ U 15 X160LTS 
8.5· 9.6 5 2 2V4 2 UG· 39/U 15 X170LTS 
9.2· 9.5 10 2 2V4 2 UG- 39/U 15 X161LTS 

14.0 - 15.0 5 12%2 2'%. 1'%, UG-419/U 12 Ku148LTS 
16.0 - 17.0 5 12%2 2'%. 11%2 UG-419/ U 12 Ku149LTS 
21.0 - 22.0 5 1V4 21/a 2 UG-595/ U 7 K115LTS 
34.5 - 35.5 5 LV" 2V8 2 UG-599/ U 4 R123LTS 

* 10% to 90% points of RF power. t Cover with tapped holes 

SOLID STATE SWITCH DRIVERS 
*Body Dimensions· Inches 

Use with Circulator Model Input Current 
Number Amperes Nominal A B C D Model Number 

EDS2110 0.5 3 4 1/2 SClOTl4 
EDS2131 0.4 3 4 1/2 C31Tl4 
EDS2132 0.3 3 4 1 V2 C32T14--

EDS2138 0.3 3 4 1 1/2 C38Tl4 
EDS2139 0.3 3 4 1 1/2 C30Tl4 
EDS2121 0.3 3 4 1 V2 X2lT20 
EDS2122 0.3 3 4 i 1/2 X22TlO--

--EDS1160 0.3 3 4 1 1/2 X160LT-S--

EDS1170 2.0 3 4 1 V2 X170LTS--
--EDS1161 0.3 3 4 1 1/2 X161LTS 

EDS1148 2.0 4 5 2», 17\, Ku148LTS 
EDS1149 2.0 4 5 2», 1U, Ku149LTS 
EDS1115 2.0 4 5 2», 1U, K115LTS 
EDS1123 2.0 4 5 2YJ2 1U, R123LTS 

* lID" dimension: 112" end cover; lU6" transistor heat dissipating fins. 
Input Voltage: +9.0 V. DC. Other input voltages available on special order. 
NOTE: Input power is a function of switching speed and RF bandwidth. Variations of all models available on special order. 

FERRITE WAVEGUIDE VARIABLE ATTENUATORS 
Insertion Coil DC Coil Weight 

Attenuation Loss VSWR Resistance Current Length Ounces 
Frequency· GHz db Min. db Max. Max. ohms rna Max. Inches Nominal Flange Type Model Number 

4.4- 5.1 12 1.0 1.35 30 200 61/2 40 UG-149A/u C104VA 
5.4- 5.9 18 1.0 1.35 25 250 5V2 28 UG-344/U Xb101VA 

7.05 -10.0 30 1.0 1.25 30 200 6 24 *UG- 51/ U XLI02VA 
8.2 -12.4 30 1.0 1.30 50 200 5 18 *UG- 39/ U X101VA 
12.4 - 18.0 20 1.0 1.35 30 200 3V4 12 *UG-419/U Ku102VA 
22.0 - 25.0 25 1.0 1.30 15 100 31/2 4 *UG-595/ U K10lVA 
26.5 - 32.0 25 1.0 1.30 600 100 2 3 *UG-599/U RI01VA 

* Standard cover flanges with tapped holes. 

FERRITE WAVEGUIDE VARIABLE PHASE SHIFTERS 
Insertion DC Coil Weight 

Phase Shift Loss VSWR Current Length Ounces 
Frequency - GHz Min. db Max. Max. ma Max. Inches Nominal Flange Type Model Number _._--------_."._--

t5.4 - 5.9 1800 1.0 1.3 150 7 16 N female C102LPC 
6.4 - 6.9 1800 1.0 1.3 200 6 32 UG-344/U Xb101LP 
8.0 - 9.0 3600 1.0 1.25 300 6 32 *UG- 51/ U XLlOILP 
8.5 - 10.2 3300 1.0 1.3 500 7 3/4 28 *UG- 39/ U X121LP 

16.4 - 16.6 3600 1.0 1.3 200 6 12 *UG-419/U Ku111LP 
22.0 - 23.0 3600 1.0 1.3 250 31/2 4 *UG-595/U K101LP 

t Coaxial * sfandard' cover flanges with tapped holes 

WRITE FOR COMPLETE CATALOG SPECIFICATIONS SUBJECT TO CHANGE 

• (213) 889-1470 TWX 910-494.1953 
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ID~I;I~lmm SECTION 3400 

SOLID STATE AMPLIFIERS I 
HIGH LEVEL BROADBAND AMPLIFIERS 

Noise Figure Gain Gain Flatness (1) Power Output VSWR Max. 
Frequency MHz db Max. db Min. ±db dbm. Min. Input Output Model Number 

(3) 10-300 8 20 0.75 +23 2.5 3.0 EBA1002 
-(2) 10-400 8 20 0.5 +20 2.5 2.0 EBA1001 

(2) 10-400 8 20 1.0 +27 2.5 3.0 EBA1.003 
50-1.00 8 25 1.0 +27 2.5 2.5 ESK5010 
50-1.00 6 25 1.0 +20 2.0 2.5 ESH501.O 

100-200 8 25 1.0 +27 2.0 3.0 ESK1020 
100-200 6 25 1.0 +20 2.0 2.5 ESH1020 
150-300 8 25 1.0 +27 2.0 3.0 ESK1530 
150-300 6 25 1.0 +20 2.0 2.5 ESH1530 
200-400 8 23 1.0 +27 2.0 3.0 ESK2040 
200-400 6 25 1.0 +20 2.5 2.5 ESH2040 
250-500 8 23 1.0 +27 2.5 3.0 ESK2550 
250-500 7 23 1.0 +20 2.0 2.5 ESH2550 
500-1000 8 23 1.0 +10 2.0 2.5 ESM50001 

NOTES: (1) At 1 db gain compression. 4. Impedance level: 50 ohms. 
(2) 5·450 MHz: 3 db bandwidth (nom). low frequency response to 10 kHz optional. 
(3) 2nd and higher order intermodulation products: -55 db min. from two +10 dbm output signals. 

5. Connectors: OSM female. Other types available on order. 
6. All series have silicon transistors. 

LOW NOISE BROADBAND AMPLIFIERS 
Noise Figure Gain Gain Flatness (1) Power Output VSWR Max. 

Frequency MHz db Max. db Min. ±db dbm. Min. Input Output Model Number 
-------

10-400 4.5 25 0.5 +7 2.5 2.0 EBLlO04 
10-450 4.5 25 0.5 +3 2.5 2.0 EBLTo65'--
10-450 3.5 25 0.5 +3 2.5 2.0 + EBLlO05LN 
10-600 4.5 23 1.0 +3 2.5 2.5 EBLfo06--
10-600 3.5 23 1.0 +3 2.5 2.5 EBLlO06LN 
50-100 2.5 25 1.0 0 2.5 2.0 EGM5010--
50-::-100 3.5 25 1.0 +7 2.5 2.0 ESL501.O 

100:200 2.5 25 1.0 0 2.5 2.0 EBM1020 
---150-300 3:0 25 1.0 +7 2.5 2.0 ESLl530 
--~00~400 3~0 25 1.0 +7 2.5 2.0 ESL2040 

250-::-500 3.0 25 1.0 +7 2.0 2.0 ESL2550 
500=-1000 4.5 24 1.0 +5 2.0 2.5 ESN5001 
500-::-[000 3.5 24 1.0 +5 2.0 2.5 ESN5001LN 
500-1000 3.5 24 1.0 +5 2.0 2.5 ESN5001LNA 

NOTES: (1) At 1 db gain compression. 
(2) 5·450 MHz: 3 db bandwidth (nom). low frequency response to 10 kHz optional. 
(3) 5·500 MHz: 3 db bandwidth (nom). low frequency response to 10 kHz optional. 

4. Impedance level: 50 ohms. 
5. Connectors: OSM female. Other types available on order. 
6. Series EGM: germanium transistors. All others: silicon transistors. 

INPUT POWER REQUIREMENTS 
Model Series D.C. Input Power 
EBA 100i +20V @ 130 ma nominal 
EBA 1.002 +15V @--U5 ma nominal 
EBL 1004 +15V @ 40 ma nominal 
EBL 1005 +15V @ 30 ma nominal 
EGM(all) +15V @ 15 ma nominal 
ESH (all) +24V @ 100 ma nominal 
ESK (all) +24V @ 250 ma nominal 
ESL (all) +15V @ 40 ma nominal 
ESM 5001 +15V @ 100 ma nominal 
ESN (all) +15V @ 50 ma nominal 
NOTE: All units available with modified DC input voltages on special order. 

MICROWAVE SWITCHES 
COAXIAL frequency ~rosstalk Ins. Loss VSWR Model 

GHz db Min. db Max. Max. Type Number 
WAVEGUIDE Frequency Crosstalk Ins. Loss VSWR 

GHz db Min. db Max. Max. 
Model 

Type Number 

O. w 0.5 50 0.25 1.20 SPOT VIOSC 5.85 - 8.2 40 0.2 1.10 SPOT Xbl0S 
o w 2.0 40 0.25 1.25 Transfer VS10SC 5.85 - 8.2 40 0.2 1.10 Transfer Xb13S 

- 3.0 30 0.25 1.30 SP4T VS13SC 7.05 -10.0 40 0.2 1.10 SPOT XLIOS 
·6.0 40 0.30 1.25 SPOT VC12SC 7.05 -10.0 40 0.2 1.10 Transfer XL13S 
·6.0 40 0.30 1.25 Transfer VC13SC 7.05 . 10.0 40 0.2 1.10 SP3T XL15S 

.075· .15 60 0.20 1.20 SP5T V16SC 8.2 . 12.4 60 0.2 1.10 SPOT X10S 
0.5 w1.1 25 0.15 1.30 OPOT VLlOSC 8.2 - 12.4 40 0.2 1.10 Transfer X13S 
0.8 " 2.4 70 0.15 12.4 - 18.0 40 0.2 1.10 SPOT KulOS 
0.8 ·2.5 35 0.25 12.4 w 18.0- 40 0.2 1.10 Transfer Ku13S 
3.8 w 4.3 25 0.20 1.25 SP5T SC10SC 15.0 - 22.0 40 0.2 1.10 SPOT PllS 
4.5 - 5.5 25 0.30 1.30 SPOT C15SC 18.0 - 26.5 40 0.2 1.10 SPOT KllS 

WRITE FOR COMPLETE CATALOG SPECIFICATIONS SUBJECT TO CHANGE 
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TUNNEL DIODE 
DETECTORS 

YIG TUNED 
Panoramic Receiver 

Plug-In ,-----SPECIFICATIONS----, 

Four models cover the entire frequency 
spectrum from 100 Mc to 25 Gc with 
greater than decade band tuning ranges. 
With these units, an ordinary oscilloscope 
is converted into a preselected wide band, 

microwave receiver which gives a panoramic display of signals 
on the scope face. The entire frequency spectrum or any segment 
of it, may be displayed in a single sweep. 

SPECIFICATIONS 
For ,hese Tektronix oscilloscopes, 531A, 532. 533A, 536, 541A, 543A, 
5438, 544, 545A, 5458, 546, 547, 549, 551. 555, 556, 581 A, 585A 

MODEL Tuning Dispersion Resolution TSS Price 

Type N Freq, Gc TSS Price 
Input (-dbm) 
010 1-12.4 50 $75.00 
011 1-2 54 60,00 
012 2-4 54 60,00 
013 4-8 52 60.00 
014 8-12.4 50 60.00 
When ordering with integral D.C. 
return, add "R" to Model number 
and $20 to price. Models with minia
ture input connectors also available. 

Ask for Series 0 Bulletin 

• Highest sensitivity 
• Broad ba nd, flat 

response 
• Field replaceable 

diodes 
• Law price i neludes 

diodes with mount 

Range (Gc) (Gc) Typ. (Mc) (-dbm) 

PN1010A .10-1.0 ,1-1.0 3-6 63-97 $2,895 Broad Band Miniature Amplifier 
PN10l1 1.0-1204 A-II 4-10 45-58 1,995 • Broad band 20 to 1000 Mc 
PNI012 .5-5. .4-4.5 4-7 42-56 2,195 • High gain 18 db 
PNIOl3 1.8-25 1.5-23 5 45-58 2,795 • Low noise, 4 db typical 

Other units available for 561, 564 series • Solid state, miniature size 
• Price $300.00 

Ask tar Bulletin: PN I 000 • Bulletin, A-I 0 

SPECTRUM DISPLAY 
UNIT DU·501 

This portable, battery operated 
display unit provides pan
oramic viewing from 100 Mc 
to 25 Ge when used with the 
three plug-ins listed below, 
Price $2675, 

PLUG-IN SPECIFICATIONS 

06·'""" _~~.W"@ @'"::"c:::, 
~6"0 ~ ~ ,,--=:n 

TU-VL50IA 
Resolution 
Dispersion . 
Price . . . 

,10-1.0 Gc 
. . ' 5 Me Typ, 
. 100 to 1000 Me. 
, . . $3, 000.00 

TU-LX50 I 1-1204 Gc 
Resolution. . . . 15 Me Typ. 
Dispersion. . 100 to 11,000 Me. 
Price . , $2,000.00 

TU-LK501 
Resolution 
Dispersion 
Price 

1.8-25 Gc 
, ... 5 Mc 

'It023Gc 
. $2,600,00 

Bulletin, DU-501 

LOG PERIODIC ANTENNAS 
Brood Band Coverage 1-12.5 Gc. Compact, Rugged, lightweight Portable. 

Measured antenna patterns show only a single main lobe with a 15 db front to back ratio over 
the entire 1 to 1,2.5 Gc band, 

ANI12 6\4" x 6W' x 8" 

SPECIFICATIONS 

• Broad bandwidth-
1 to 12.5 Gc 

• High Gain - 11 db 
(50 0 beamwidth) 

• linear Polarization 
20 db 

• High front to back ratio in both 
horizontal and vertical planes - 15 db, 

SPECIFICA nONS 

• Broad bandwidth - 1 to 
12.5 Gc 

• High Gain - B db 
(90 0 bandwidth) • Low VSWR - 2, I nominal with 50 ohm 

input. 
• Connectors: Type "N" or miniature 

Measured typical radi~ 
ation pattern 

• Linear polarization 15 db 
• Price, $175 each Solid, vertical 

• Price, $175 each Bulletin, ANI12 Dashed, horizontal • Bulletin: AN 112F 

PANORAMIC 
RECEIVER R·l0 

Self contained YIG 
tuned receiver accurate¥ 
Iy tunes any selected 
decade band from 100 
Mc to 25 Gc. Price: 
$3,750. Bulletin: R-IO 

HAND HELD 
SURVEY UNIT 

This compact receiver 
uti lizes a YIG tuned RF 
preselector and sensitive 
crystal video circuit to 
cover 1-12.4Gc, Price 
$2,900. Bulletin: RLX-IOO 

Crystal Marker 
Generator 

MK-l 
Covers 1-12.5 Gc. 100/ 
500 Mc spacing. Self 
contained power supply. 
Price: $995, 
Bulletin: MK-l 

Write for detailed product information 

YIG FILTERS 

4 models cover from 
100 Mc to 25 Gc with 
greater than decade 
electronic tuning rang
es. Solid state, rugged 
compact construction. 
Bulletin: YIG Filters, 

3121 Benton Street 
Garland, Texas 75040 

(214) BRoadway 6-6167 INC. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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Electronic Resources Inc. 
designs & produces an expanding 

line of components and subsystems in 
a 190,000 sq. ft. computer equipped plant. 

MICROWAVE AIRBORNE 
DEVICES: ANTENNAS: 

COAXIAL SWITCHES 
DC to 18 GHz 

BALANCED MIXERS 
frequencies: SoX Band 

COMBLINE FILTERS 
Computer designed, frequencies 
S-KU Band, also inter-digital, 
bandpass filters, diplexers & 
multiplexers 

OTHER MICROWAVE DEVICES 
INCLUDE: Couplers, Power Dividers, 
Multipliers, Amplifiers 

Typical of ERl's antenna capability 
for sta nda rd or custom specifica
tions (and many are available 
off-the-shelf). 

Stub: 2-10 GHz 

Blade: UHF/L Band 

Spiral: 2-12 GHz 

Poly-Environ 
Mineral Insulated 
COAXIAL 
CABLE 
ASSEMBLIES: 
The answer for 
1700°F, environ 
ments. ERI coax 
cable is vibra
tion, crush, and 
abrasion re- ' 
sistant, suitable 
for radiation environ
ments, hermetically 
sealed and designed for 
RF power handling applications. 
Coax assemblies are available as 
small as .090" dia. with ERM (mates 
with OSM) and other connectors. 

Custom 
ELECTRONIC 
CONTROLS: 

ANTENNA 
SELECTORS 
UHF, Solid State 

VOLT./FREQ. 
SENSORS 
AC or DC, Solid State 

OTHER CONTROLS INCLUDE: 
Static Inverters, AC to DC and 
DC to DC Power Control Systems. 
A to D and D to A Digital Systems 

ELECTRONIC 
SUBSYSTEMS: 

DIGITAL 

SIGNAL 
GENERATORS 

ELECTRONIC RESOURCES INC. 
(formerly Electronic Specialty Co., 
Los Angeles Electronics Division) 
4561 Colorado Boulevard 
Los Angeles, California 90039 
(213) 246-6767 • TWX 910-497-2264 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1667 



116 CHESTNUT STREET- RED BANK, NEW JERSEY 07701 

TELEPHONE: 201 .741·0404 - TWX No. 510·237-5761 

HIGH POWER RF ATTENUATOR 

- Power Capacities to 5000 watts 

- Variable in 1 db steps 

- VSWR less than 1 .25 

These attenuators are arranged in 
a T-pad configuration, switched 
in one db steps. Use either con
nector as input, with no loss of 
accuracy. 

- Input and output impedance: 
50 ohms (DC to 100 MHz) 

Usable to 500 MHz with slightly 
different characteristics. 

AUTOMATIC DIRECT READING CALORIMETERS 

1 % ACCURACY 
TRACEABLE TO NATIONAL 
BUREAU OF STANDARDS! 

One percent accuracy is independent of frequency and 
waveshape, but does not include load error. A VSWR 
vs. frequency chart can be furnished with your choice 
of any standard waveguide or coaxial load. (No extra 
cost on 1 % models). 

AUTOMATED PRECISION 

Instead of time consuming manipulation of Controls, 

Flow Adjustments, Reading of Thermometers, Flow 

Meters, Graphs and other error producing devices. 

ADR·100, REAR VIEW 

Model Max. Power Load" 

ADR-l 1 watt 
ADR-IO 10 watts CHOOSE ANY 
ADR-IOO 100 watts 
ADR-1000 1000 watts 
ADR-5000 5000 watts 
ADR-10000 10000 watts 

"Price includes choice of Standard Load 
and Connector. 

STANDARD 
LOAD 

DC-40GHz 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

WRITE FOR FREE 

APPLICATION 

BULLETIN #685: 

"INTRODUCTION TO 

CALORIMETERS" 

1668 See YELLOW SECTION for Local Offices, Phones eem/1969 
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&~ 
IMPULSE, INC. 

116 CHESTNUT STREET • RED BANK, NEW JERSEY 07101 
TELEPHONE: 201 .741·0404 • TWX No. 51g..23.7·5767 

WL·112 

WAVEGUIDE 

WATER 

LOADS 

WLT-2B4 

MODELS TO 40 GHz 

WIDE VARIETY OF CONNECTORS 
• Calibration resistor precisely located in coolant flow 

path permits calibration of Load using only a source 
of DC or 60 Hz power 

• Quick-connect couplings on coolant connections guar-
antee safe, sure and convenient operation 

• Specify frequency range desired when ordering 

• Compact, portable 

• Use with our Calorimeter Bridges or Calorimetric 
Power Meters 

• Extremely low RF radiation 

• Low VSWR guarantees most accurate termination 
and power transfer 

Power 
Frequency VSWR Rating 

Model Range GHz Max_ Watts Weight Connector 

WL-650 1.12 - 1.70 1.2 40 KW 6 UG-417/U 

WL-430 1.70 - 2.60 1.2 30 KW 5 UG-435/U 

WL-284 2.60 - 3.95 1.2 25 KW 5 UG-53/ U 

WL-187 3.95 - 5.85 1.2 10KW 5 UG-149/U 

WL-137 5.85 - 8.20 1.2 5KW 4 UG-344/ U 
WL-1l2 7.05 - 10.0 1.2 3KW 3 UG-51/U 
Wl.-90 8.20 - 12.4 1.2 2KW 2 UG-39/ U 
WL-42 18.00 - 26.5 1.2 2 
WL-28 26.6 - 40.0 1.2 2 

• Optional equipment includes Closely Coupled Thermopiles, Output 

Meters reading directly in watts and Flow Meters 

• Loads can be furnished with power ratings up to maximum feasible 

waveguide applications 

BALUNS 

• High efficiency Baluns permit use of 600 ohm 
twin line between Transmitter and Antenna 

• Insertion VSWR 1.2 

• Impedances are 50, 75, 200 and 600 ohms 

• Insertion loss less than 0.15 db 

• Maximum load (antenna) VSWR 3: 1 

• Ambient temperature range (typical) 
- 40°C to +.50°C 

• Frequencies to 34 MHz 
SPECIFICATIONS - HIGH POWER MODELS 

10KW TRANSMITTER BA 5-60-10 

5012 COAX. 
UNBALANCED 

600n OPENLINE 
BALANCED 

Mode: 

BA 5-60-10 
BA 5-7.5-10 
BA 5-60-25 
BA 5-7.5-25 

Input 
Output Z 

50/600 
50/75 
50/600 

TYPICAL BALUN APPLICATION 
50/75 

BA 5-20-100 50/200 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

SEE OUR OTHER PRODUCTS ON PAGES 1250, 1372 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

Peak Average 
Power Power 

40KW 10KW 

40KW 10KW 
100KW 25KW 
100KW 25KW 
Inquire 100KW 
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SINGLE-MOTOR-DRIVEN' 

COAXIAL STEP A.TTENUATORS 
MA-600 and MA-1200 Series, I, 2 or 4 watts, DC to 4 GHz 
MA-610 and MA-121 0 Series,.1 and 2 watts, DC to 10 GHz 

All Attenuation Steps to 60 DB. 

These motorized 6-position and 12-position units permit 
remote control of precise attenuation steps over the fre
quency range of DC to 4 GHz or DC to 10 GHz. 
Because of the "Turn-Only" features, only a single motor 
is needed to position properly the selected attenuator pad. 
System complexity is reduced and operating reliability en
hanced, while maintaining the low VSWR, high accuracy 
characteristics of the basic attenuator pads. 
Control is achieved through a multi-conductor cable at
tached either to a Control Box or another remote switch of 
user's choosing. 
Normal power requirement is either 115V AC or 28 V DC. 

MULTI-TURRET 
STEP ATTENUA TOR SYSTEMS 

These Coaxial Attenuator Systems consist of two or more 
"Turn-Only" manual or motor-driven step attenuators 
mounted together on a chassis and tested as a system. 
Standard systems consist of two or more 6- or 12-position 
turrets, as described, installed on an enclosed, rigid chassis 
behind a 7r'high panel, 19" wide, for standard rack mount
ing. For manually operated step attenuators, control knobs 
are also located on the front panel, while leads for power 
and control of motor-driven step attenuator systems are 
usually located at the rear of the chassis. 
As all units are engineered to customers' needs, an almost 
unlimited variety of combinations of special step attenua
tors can be provided as systems. For motor-driven, re
motely controlled systems, programming and other unique 
switching arrangements can be furnished. 

IITURN-ONL yll 
COAXIAL STEP ATTENUATORS 

SA-600 and SA-I 200 Series, I, 2 or 4 watts, DC - 4 GHz 
SA-610 and SA-12J 0 Series, 1 or 2 watts, DC -10 GHz 

These low-VSWR, high accuracy, six-position and 12-
position step attenuators can be switched to any position 
by merely rotating the easy-turn control knob. The unique 
mechanical arrangement is such that as soon as turn 
motion is initiated to change· the setting, the end con
nectors are disengaged, allowing the attenuator pads to 
turn to the selected position. 
Switching can be either clockwise or counterclockwise, 
permitting the user to select the desired position with a 
minimum of rotary motion. A positive detent action gives 
the user assurance that his step attenuator is properly 
positioned. 
External cables may be permanently mounted directly, 
eliminating connectors entirely at the step attenuator 
outputs. 
Turrets operating up to 12 GHz are available on special 
request. 15-step units also available. 

HIGH-POWER FIXED PADS 
5-Watt Dissipation-Model FA-50S 

Low VSWR and highly uniform attenua
tion versus frequency is exhibited by 
these carefully-designed units. Full 5-
watt dissipation can be handled in either 
direction by units of up to 20 DB atten
uation ratio and unilaterally up to 60 DB. 
Conservative rating allows for reason
able overloads. 
lO-Wall Dissipation-Model FA-5010 

Electro-Metrics' 10-watt microwave coax
ial attenuators provide highly accurate 
attenuation throughout the frequency 
range of DC to 1.5 GHz. When used with 
a suitable termination, such as Fairchild 
EMC Model FT-502, this attenuator will 
serve as an excellent dummy load. 

50-Watt Dissipation-Model FA-815 

This Fairchild coaxial microwave power attenuator pro
vides high accuracy throughout the frequency range of DC 
to 1 GHz while dissipating a full 50 watts. It may be used 
as a dummy load for transmitters, or to reduce transmitter 
outputs, as well as for isolating bolometers and couplers 
from high powered sources. 

BROADBAND FIXED PADS 

FA-511, 1 wall, DC to 10 GHz 

FA-51 2, 2 watt, DC to 10 GHz 

FA-501, 1 watt, DC to 4 GHz 

FA-502, 2 watt, DC to 4 GHz 

FA-504, 4-watt, DC to 4 GHz 

Fairchild coaxial attenuator pads exhibit low 
VSWR and a high uniformity of attenuation over 
their specified frequency ranges. 
New manufacturing techniques insure permanence 
of all characteristics despite rough handling and 
temporary overloads. Standard units are available 
for any attenuation level up to 60 DB. All produc
tion data fully traceable to National Bureau of 
Standards. Normal finish is nickel over brass. 

FAIRCHILD ELECTRO-METRICS CORPORATION 
A SUBSIDIARY OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

100 CHURCH ST., AMSTERDAM, NEW YORK 12010 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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FILMCARDJj) 
For attenuatars and terminations 
. . . low cost. Std thickness 
.004 to .062". Resistance from 
25 to 750 ohms/square. Protec· 
tive plastic overcoat available. 
Bulletins P·2 .. UFC·I. 

~-
\-

METALLIZED GLASS .. 
FOTOCER:~E~E~WNUATOR 

Attenuations to 70 db for fre
quencies from l· thru K·Band. 
In all shapes and values for low 
VSWR, high precision attenua
tors. Bulletins A·I .. FCA·1. 

METALLIZED MICA ELEMENTS 
Ideal for high microwave fre· 
quencies and stripline termina· 
tions . . . and as rotary vane 
and guillotine attenuatar ele· 
ments. 25 to 400 ohms/square; 
.001" to .005" thick. Bulletin 
C·I. 

COAXIAL DISC .. ROD 
RESISTORS 

For coaxial terminations, loads, 

~;:br: p~~:~s. ;::rs:a~i:'e hifn~ 
fused to Pyrex, Alumina, Plastic 
or High Temperature BeO sub
strate ... sealed with micro
thin quartz coating. Bulletins 
M·I·I, CD·2, .. DR·1. 

COAXIAL TERMINATION 
RESISTORS 

Metallized film alumina or high 
temperature BeO base resistors 
for miniature, 3/8 and 7/8 lines. 
Usable to 12.4 Gc. Bulletins 
CTR·I .. CT·I. 

HI·POWER COAXIAL LOAD 
RESISTORS 

Non-inductive, for dummy load~ 
and terminations. Meta I fi lIT 

l~~~a~eSlar~ssist~~ul~a si~~s ~~ 
2" 00 x 18" long. Bulletin HP·I 

STRIPLINE RESISTORS .. 
PELLET RESISTORS 

Film-deposited metallic resistive 
materials on thin mica, BeO and 
alumina substrates. Ideal for 
short terminations in stripline 
designs. Bulletins SL·2 .. SPR·I. 

STRIPLINE TEE PADS 
Two dimensional stripline 
pads, install in series with the 
center conductor of stripline. 
Attenuations from .1 to 25 db. 
Usable to 4 Gc. Technical Note 
TN·1 .. Bulletin SL·2. 

Easy-ta-install, small and in
expensive. Standard 50 ohm 
matching impedance. Broad
band, dc to 10.5 GHz, with 
VSWR less than 1.1 to 1.2 at 
high end. Dissipate as much 
as 1.5 watts. Bulletin ST·I 

~ 
~ 

NOW IN RESILIENT pill·form ••• 
• CRUSH·TO·FIT ATTENUATORS. CRUSH·TO·FIT TERMINATIONS 

• CRUSH·TO·FIT RF (CAPACITOR) BYPASSES • CRUSH·TO·FIT SHORTS 

ThE> easy installation of pill·form now ~ 
offered in a host of standard '/8 " and " 
1/4" strip transmission line components 
with low VSWR, excellent match. Write 1 · . 
for complete details on "Pill-form Corn- " ,,:!,',: ~_' '" 
panents". " 

SOlitron/Microwave 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

COAXIAL THERMAL 
VOLTMETERS 

Wide-range AC-DC Transfer De
vices for precise voltage meas
urements up to 50 Kc. In 6 
ratings from 1/4 volt to 100 
volts. Bulletin TDO·1. 

MICROPOTENTIOMETERS 
Based on designs by NBS, these 
units are voltage standards for 
DC to 1000 Mc in nominal ranges 
of 1 microvolt to .33 volts. 
Bull.tln MP·1. 

A·T VOLTMETER 
Micrometer adjustment provides 
readout of standard attenua
tions calibrated in voltage for 
high-accuracy measurement from 
10 Mc to 1000 Mc. Calibration 
charts from NBS. Bulletin ATV·I. 

11--
'I' 
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~HqUHOOY Sources Inc_ 
KENNEDY DRIVE P.O. BOX 159 

NORTH CHELMSFORD, MASS. 01863 
TEL (617) 251-4921 • TWX 710-343-6506 

VOLTAGE TUNED - High Power 

., Bandwidths up to 15% 

• ,Extremely fast tuning rates 

• Voltage/frequency curve approximately linear 

• Power output to 2.0 watts 

• Spurious outputs -40 dB on most models 

FS-2 

LBand 

VOLTAGE TUNED - Low Power 

• Up to octave tuning ranges 

• Rapid tuning rates 

• Rugged compact package 

• Low DC power drain 

FS-48 

Ku·Band 

CAVITY STABILIZED 

• Mechanically tuned, wide bandwidth 

• ±0.05% stability -30·C to +71·C 

• Low FM noise content 

• AFC and oven stabilized options 

• Fundamental frequencies to 4 GHz 

FS-31S 

S Band 

MECHANICALLY TUNEO - High Power 

• Operating temperatures -55·C to +71·C 

• Frequency stability ±0.5% 

• 'AFC available on most models 

• Rugged, compact package 

FS-14R 

S&C Band 

We manufacture the most adaptable line of microwave frequency sources availabie 
anywhere. Our standard models are manufactured to meet your individual require· 
ments. How is .this possible? Because of their unusually flexible circuit designs and 
modularized mechanical construction, our production models are designed to be cus· 
tomized. This results in virtually "off·the·shelf' availability of "specials" with reduced 
delivery time and lower costs to you. 
If you don't see exactly what you want listed on these pages, select the model having 
the nearest frequency range, power output, method of tuning or degree of frequency 
stability to meet your requirement. Then contact our Application Engineering Depart
ment. Chances are, one of our standard models can be scheduled ·through production 
to meet your exact requirements in a matter of days. 

Frequency Voltage Power Harmonic Dimensions 
Range Tuned ~~ew Suppression (Inches) 

Model (GHz) Bandwidth (dB) L W H 

FS·2M 0.2- 0.6 12% 1000 -25 2Y2 xl Y. x 1%2 
FS·2 0.6- 1.2 12% 1000 -25 2Y2 x1Y.x1%2 
FS-2H 0.6- 1.2 10% 2000 -25 2Y2 x 1y. x 1%2 
FS-14A 2.3- 2.9 325 MHz 250 -40 31~6 x 1% X 1~6 
FS-14B 2.8- 3.3 400 MHz 200 -40 310/16 X 1% X 1~6 
FS-14C 3.1- 3.6 450 MHz 200 -40 31~6 X 1% X 1~6 
FS-14D 3.5- 4.3 500 MHz 200 -40 31f2 x 1Y. x 1~. 
FS-14E 4.2- 4.9 500 MHz 175 ~40 3Y2 x1Y.x1~. 
FS-14F 4.9- 5.6 6.00 MHz 125 -35 3Y2 x 1Y. X 1~6 
FS-14G 5.4- 6.0 600 MHz 100 -35 3Y2 x IVa X 1~6 
FS-24 8.0-10.0 500 MHz 40 -35 4% x 1Y. x 1~6 
FS-24M 10.0-10.4 400 MHz 25 -35 4% x 1Y. X 1~. 
FS-35 12.4-18.0 800-1000 MHz 25 -35 5 xl Y. X 1.~6 

Frequency Voltage Power Harmonic Dimensions 
Range Tuned ~~lliit Suppression (Inches) 

Model (GHz) Bandwidth (dB) L W H 

FS-6 0.3- 1.8 15% 20 -25 2Y2 x ¥a x 1 
FS-6H 0.3- 1.8 10% 100 -25 2Y2 X ¥a xl 
FS-36 0.2- 1.5 Dctave 10 -15 21f2 x ¥a xl 
FS-36H 0.2- 1.2 Octave 150 -15 2Y2 x ¥a xl 
FS-47 1.0- 2.0 Octave 100 -15 21f2 x ¥a xl 

2.0- 4.0 Octave 15 ..,.15 21f2 x v. xl 
FS-25 1.8- 2.5 200 MHz 10 -30 2Y2 x ¥a xl 
FS-50 1.2- 2.8 10% Fund. 40 -30 llAx11f2xllA 
FS-23 2.5- 5.0 15% 15-10* -35 3 x 1Y2 xl 
FS-18 4.8-11.0 500 MHz 25--3* -35 3~ x ¥a xl 
FS-18W 8.5-11.0 1100 MHz 1 -35 3~6 x ¥a xl 
FS-48 15.0-18.0 1000 MHz 5 -35 2Y2 x 2Y2 x2% 
* High end of band. 

Frequency Tuning Power Harmonic Dimensions 
Range Range. ~~lliit Suppression (Inches) 

Model (GHz) (MHz) (dB) L W H 

FS-26 1.2- 1.5 300 10 -40 3 x1x1lA 
FS-28 1.5- 2.3 800 10 -35 2Y2x1x1lA 
FS-31 2.0- 3.0 1000 10 -35 2 x1x1lA 
FS-31S 2.4- 3.2 800 10 -35 2 x1x1lA 
FS-31A 3.0- 4.0 1000 10 -35 2 x1x1lA 
FS-27H 3.2- 6.0 500 20 -30 3 x1x1lA 
FS-37A 4.0- 4.5 500 10 -50 21f2x1x1% 

4.5- 4.9 400 10 -50 2Y2.X 1 x 1% 
4.9- 5.4 500 10 -50 2Y2 x 1 x 1% 
5.4- 5.9 500 10 -50 2Y2 x 1 x 1% 

FS-37B 5.9- 6.5 600 10 -50 21f2x1x1% 
6.4- 6.9 500 10 -50 21f2 x 1 x 1% 

FS-37C S.8- 7.3 500 10 -40 2Y2x1xl% 
7.0- 7.5 500 10 -40, 2Y2x1x1% 

FS-37D 7.5- 8.0 500 5 -40 2Y2xlx1% 
8.0- 8.S SOO 5 -40 2Y2 x 1 x 1% 
8;S- 9.2 SOO 5 -40 21f2x1x1% 

FS-37E 9.2- 9.8 SOO 5 -40 21f2 x 1 x 1% 
9.8-10.4 SOO 5 -40 2Y2x1x1% 

Frequency Tuning Power DC Harmonic Dimensions 
Range Ran~e Dutlliut Input Suppression (Inches) 

Model (GHz) (% (m ) (Volts) (dB) L W H 

FS-7 0.1- 1.7 15 200-50* 24-28 -25 2Y2 x v. xl 
FS-7R 0.1- 1.8 1 250-100* 24--28 -25 2Y2 x ¥a xl 
FS-148 0.2- 0.5 20 2000 40 -25 2Y2 x1Y.x1%2 
FS-2R 0.6- 1.4 I 1000 40 -25 2Y2 x1Y.x1%2 
FS-lS5 1.6- 1.8 1 250 12 -25 1Y2x lAx lA 
FS-14R 2.4- 3.5 1 500 40 -40 31~. x 1% x 10/16 
FS-14L 3.5- 6.0 1 400-150* 40 -40 3Y2 x1Y. x 10/16 
FS-24R 7.0-10.5 1 100 40 -40 4%x1Vaxlo/16 
FS·35R 12.4-18.0 1 40 40 -35 5Y2x1%xllA 

*High end of band. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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MECHANICALLY TUNED - Low Power 

Frequency Tuning Power DC Harmonic Dimensions 
Range Range Output Input Suppression (Inches) 

Model (GHz) (mW) (Volts) (dB) L W H • Ample power for L.a. applications 

FS-8 0.5- 1.8 1% 100 20-28 -25 2Y,xV.xl 
FS-5 0.5- 1.8 15% 25 20-28 -25 2y, x v. x 1 

• ±0.1 % stability over O°C to +60°C 

• Excellent pulse capabilities 
FS-19 0.8- 1.2 20% 10 20-28 -25 1 % x JA x 13;" 
FS-19A 1.2- 1.8 20% 10 20-28 -25 1% x * x 13;'. 
FS-4R 2.0- 4.0 1% 15-7* 20-28 -25 3Y,x%xl 
FS-3R 2.0- 4.0 1% 60-30* 20-28 -25 3Y,x%xl 
FS-IR 4.0- 6.5 50 MHz 7-4* 20-28 -25 2Y,xV.xl 
FS-9R 2.0- 6.0 50 MHz 20 20-28 -25 2y,x%xl 
FS-17R 7.0-10.0 50 MHz 10 20-28 -35 3~. x V. x 1 

• Low DC power drain 

• Special designs -55°C to +95°C 

C 
FS-9R 

CBand *High end of band. 

Frequency Power{3) Frequency Harmonic DC Dimensions 

Model 
Range Output Stability Suppression Input (Inches) 
(GHz) (mW) (O·60'C) (dB) (Volts) L W H 

CRYSTAL CONTROLLED 
FS-21A 0.06- 0.25 20·-10 ±0.003% -35 15(') 3Y, xl % xl y. 
FS-21B 0.25- 0.45 10-5 ±0.003% -35 15w 3Y, x Pis xl Y. 
FS-38 0.06- 0.45 20-5 ±1.0PPM -35 15(')(') 5\1,. x 2'Y" x 2'0/" 

• U Itrastable frequency control 

FS-21CLP 0.45- 1.50 20-5 ±0.003% -60 15(') 5 x 2Y, x 1"/ .. 
FS-21CMP 0.45- 2.00 175-10 ±0.003% -60 28w 5 x 2Y, X 110/ .. 
FS-21CHP 0.45- 2.00 1000-50 ±0.003% -60 28w 5 x 2Y, X 1"4.. 
FS-39 0.45- 2.00 70-1 ±1.0PPM -60 28(')(4} 65%. x 35%. x 2 y, 

• High harmonic suppression 

• Compact, rugged design 

FS-34 

C&X Band 

FS·30A 2.00- 2.50 15-10 ±0.003% -60 +15 4'%. x 1 % x 1% 
FS-30 2.50- 5.00 10-5 ±0.003% -60 +15 4'%. x 1 y, x 10/1. 
FS·30HP 2.50- 5.00 60-25 ±0.003% -60 +28 4'%. x 1 y, x 1% 
FS-34 5.00-10.00 5-2 ±0.003% -30(1) +28 4'%. x 1 y, x 10/1. 
FS-34HP 5.00-10.00 15-5 ±0.003% -30(0 +28 4'%. xl y, x 19;'. 

FS-29A 2.50-5.00 25-8 ±1.0PPM -60 +28(2) 63/,. x 2'Y.rz x 2 * 

• Available 0.06 GHz to 18.0 GHz 

FS-29B 5.00-10.00 5-2 ±1.0PPM -30(1) +28(2) 63/,. x 2'Y.rz x 2JA 
FS·49 12.40-18.00 5-0.5 ±0.003% -40 +28 5Y. x 20/.. x 2 
Notes: 

AVALANCHE DIODE SOURCES 
(1) y, fo and 2 fo suppressed greater than 30 dB. All other spurious signals greater than 

60 dB. 

• Fundamental frequencies to 18 GHz 
(2) Additional +28 volt supply required for oven. 
(3) Minimum power output. Lower figure applies to highest frequency. 

• -40°C to + 70°C temperature range 
(4) Isolated supply terminals. 

• High efficiency 

• Up to 100 mWavailable 

Frequency Tuning Power Harmonic Output Dimensions 
Range Range Output Suppression Connector (Inches) 

Model (GHz) (MHz) (mW) (dB) WIG Coax L W H 

FS-40 5.0-12.4 100 10 -40 X 2 x * x 15;'. 
FS-40W 8.2-12.4 100 10 -40 X 10/1. xl% x 1* 

FS-202 FS-202 8.2~12.4 Fixed 100 -40 X %xl%xl% 
FS·40K 12.4-18.0 Fixed 10 -40 X % x 10/.. x 10/1. 

X Band FS-42 5.0-12.4 10% 10 -35 X 2 x JAxl% 
FS-43 8.2-12.4 150 Elec. 10 -35 X 2* x * X 10/.. 

Notes: 
Most models available optimized for pulse operation. 
Models FS-40, 40W, 42 and 43 have built·in current control as standard. 

CRYSTAL STABILIZED - Phase Lock 

• High output power 

• ±0.003% stability O°C to +60°C 
Frequency Power DC(') Harmonic Dimensions 

Range ~::!lli)t Input Suppression (Inches) 
Model (GHz) (Volts) (dB) Min. L W H 

• Low DC power consumption 

• Low harmonic responses FS-2-PL 0.6- 1.4 1000 50 -25 5% x 4Y. x 1% 
FS-14R-PL 2.4- 3.5 500 50 -40 5% x 4Y. x 10/1. 

• ,/\vailable from 0.6-18.0 GHz FS-14L-PL 3.5- 6.0 200 50 -40 5% x 4Ys x 10/1. 
FS-24-PL 7.0-10.5 100 50 -40 5% x 4Y. x 10/1. 
FS-35-PL i2.4-18.0 40 50 -40 6 x5%xlo/.. 

FS-24PL Notes: 
(1) 400 mA max. Terminals isolated from case. 

Output Output Passive Input Dimensions 
Frequency Power Or Power Multipli· (Inches) 

Model (GHz) (mW) Active (mW) cation L W H 

MULTIPLIERS 
FS·156 1.2 300 P 2500 8 4% x 20/.. x 1% 
FS·195 1.25 100 P 1000 4 2y,x2Y,XlY. 
FS·155 1.3 0.5 P 200 45 4% x 20/.. x 1 % 

• Input frequencies from 50 MHz 

FS·178 1.2-1.4 200 A 20 2 5 x2*xlY, 
FS·174 3.9-4.1 30 P 1000 10 4 x3 xl y, 

• Output frequencies to KU-band 

• Both passive and active available FS-143 4.6-5.2 5 P 30 3 3Y, xl Y. x 10/.. 
FS-209 5.0 10 P 100 6 3Y, xl Y. x 1>;,. 
FS-206 7.3-8.2 3 P 150 5 3~. x %xl • Custom designed 

• Rugged, compact packages FS-201 10.5 2 P 30 6 3~. x % xl 
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130A 
series SYNCHRONIZERS 

FEL 1-40GHz CONTINUOUSLY TUNABLE SYNCHRONIZER 
to phase-lock klystrons, backward-wave oscillators, solid state and 
triode oscillators to a crYstal reference 
• ultra frequ'ency stability ... 1 part in lOB/second, or 1 part in 

10'/day 
• continuously tunable from 1GHz to 40GHz ... also available in 

shorter ranges with add-on range capabilities 
• single control operation 
• solid-state and completely self-contained; cabinet or rack mount 
• low power consumption 
• deliverable from current production 
for use with an oscillator source in the research lab, on the pro
duction line, or rack mounted for tactical environments ... to 
provide an extremely stable signal for microwave frequency 
standards, doppler systems, MTI techniques, radio astronomy re
ceivers and parametric amplifier pumps. 

for the ultimate in long-range reliability 

• Sources, 500MHz to 16MHz . . . high output power, wide 
running range, high spectral purity, superior MTBf 

• Up/Down Converters, 1-9GHz ... high power output, conversion 
efficiency, spectral purity, integrated source or LO 

• Amplifiers, 100MHz to 2GHz . . . low noise, high gain, 
high output ' 

• Multipliers, 100M Hz to 10GHz ... high efficiency, wide range 

The FEL state-of-the-art solid-state products listed above are 
available from current production. We invite your inquiries for 
solid-state oscillators, VCOs, broadband frequency multipliers, 
IMPATT oscillators, amplifiers, up and down converters, and 
related products custom-engineered to meet your requirements 
for airborne, missile-borne, ground-based, or laboratory applications. 

FEL 700A 1.2-2.4GHz COHERENT MICROWAVE SYNTHESIZER 
generates ultra-stable, spectrally-pure RF energy 
• ultra frequency stability .•• 2 parts in lO'/day 
• simplified tuning , 
• frequency selection in increments of 1Hz with digitally calibrated 

front dials or electronic programming 
• sOlid-state, self-contained, compact 
• rear-panel jacks supply reference outputs at JOOkHz, I, 5 and 

100MHz . 
• optional remote programming with 10 line bed code 
• lOmw output across entire range 
Applications include laboratory use as a microwave frequency 
standard, telemetry, local oscillators for coherent radar and MTI 
systems, automatic and manual testing of frequency sensitive 
devices. 

WDA 
series DIRECT-READING WAVEMETERS 

FEL WDA 940, WDA 3712 
DIRECT-READING 
PRECISION 
FREQUENCY METERS 

,just 2 absorption type meters-instead of the usual 4 to 5-cover 
the full frequency range from 960MHz to l2400MHz 
• WDA 940, 960-4200MHz 
• WDA 3712, 3700-l2400MHz 
• direct readout in MHz 
• special alloys and precision-ground invar threads assure smooth 

operation, minimum wear 
• reduced cost 
• superior temperature stability 
For measuring· CW, am, fm or pm microwave signals. Ideal for 
frequency measurement of microwave transmitters, microwave 
receivers, local oscillators and signal generators. 

CUSTOM 
ENGINEERED 
PRODUCTS 

Extensive engineering and manufacturing capabilities make fre
quency Engineering Laboratories an ideal supplier of custom en
gineered microwave components, instruments, SUb-systems or 
complete fixed station or tactical systems. Your inquiries are 
Invited, for: 
• airborne Interdigital filters 
• tunable bandpass and band reject filters 
• special wavemeters with direct, micrometer or tape readout 
• diplexers and multiplexers 
• reference cavities, pre~selector mixers, discriminators, converters 
• frequency sources, frequency monitors and custom microwave 

instrumentation 
Specification sheets for these and all other fEL products are 
available by writing or calling: m FREQUENCY 

ENGINEERING 
LABORATORIES 
a diVision 01 Harvard Industries, Inc. 
Farmingdale. New Jersey 07727 
(201) 938-9221/ TWX (201) 938-2456 

Expansion has created excel/ent opportunities for qualified engineers; send complete resume to Supervisor, Professional £mpJoyment. 
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GEO SP.A.CE S'YSTE~S, INC. 
RANGE INSTRUMENTATION EQUIPMENT - PRECISION PEDESTALS 

COMPLETE TRACKING SYSTEMS 
MOBILE OPTICAL TRACKING SYSTEM 

The Mobile Optical Tracking System is a precision, high load capacity, 
servo controlled position pedestal, mobilized for usage in rugged terrain. It 
can be controlled locally from the pedestal, or from its mobile control van
or a permanent site-located up to 12 miles from the pedestal. 

The pedestal is controlled by infrared or TV edge track auto-track sys· 
tems, or by manual joystick control. The control system features auto-override 
to allow momentary selection of manual mode, and a coast function allowing 
the pedestal to continue at the established rate for a minimum of 10 seconds 
should the target be lost. 

Versatility is the key to the control system design. Operational switches 
allow the operator to select a variety of tracking modes, change system band· 
width, or introduce special functions for ease of tracking and improved 
accuracy. 

The system requires only two hours site installation and collimation time. 
Two men are necessary for calibration and set-up, but normal system opera· 
tion is a one-man job. Position accuracy is 2 arc seconds (static) and 0.003 
mr/mr/sec (dynamic). Its angular displacement is 3450 azimuth, -100 to 
900 elevation. Stable tracking rates in the speed range of 5 arc sec/sec to 
70 deg/sec may be obtained. Camera platforms are capable of accepting 
cameras weighing 500 pounds with a maximum load capacity of 1480 pounds 
symmetrical and balanced. Balancing of the load requires no counterweights, 
utilizing crank controlled weight displacement for balancing. 

The flexible capabilities of MOTS allows many system variations, making 
it easily adaptable to the user's specific requirements. 

PEDESTALS AND TRACKING EQUIPMENT 

SERVO CONTROLLED INSTRUMENT 
POSITIONER 

This positioner is a rugged, light
weight unit capable of remote control, 
auto-track, and pre·programming. Han
dling a symmetrical load of up to 75 
lbs., it utilizes dc servo control in a 
closed loop system. 

SUN SENSOR AND CONTROL 
The SS·101 furnishes switch contact 

closures when an intense light source 
passes through the field of view. The 
unit is fully compatible with any elec· 
trically driven sun shutter equipment 
and its light sensitivity threshold is 
adjustable. 

PRECISION SERVO CONTROLLED 
PEDESTAL 

This instrument positioning system 
features continuous azimuth travel 
with ±1000 elevation, is capable of 
mounting symmetrical loads up to 200 
pounds, and has a positioning accuracy 
(static) of ±.1°. Along with the solid 
state servo controller, the complete 
system can be pre·programmed, oper· 
ated in a pre-position select or auto· 
track mode. 

SERVO/SYNCHRO DRIVEN REMOTE 
AZIMUTH AND ELEVATION INDICATORS 

These indicators display remote an
gular or linear position, or any other 
calibrated quantity that can be repre· 
sented by shaft rotation or linear dis· 
placement. 

A wide variety of dial calibrations, 
colors, mounting arrangements and 
synchro ratios can be provided. 

Design excellence and trouble-free performance are recognized attributes of 
the Geo Space Systems' servo positioned pedestal equipment that has been 
developed and manufactured for a number of critical national test range ap
plications. 

A staff of professional design engineers and consultants and an experienced 
field engineering team are maintained to offer a full range of expert services to 
prospective users. 

AZIMUTH/ELEVATION POSITIONER 
The GSS Model 8175 Azimuth/Ele

vation Positioner is a lightweight, 
precision positioning unit capable of 
remote, manual or autotrack con
tr~.The~mH~m~~~arr~~ 
ment permits balanced loads of up 
to 75 pounds with a rated velocity 
of 30 degrees/second and an accel· 
eration of 30 degress/second and 
an acceleration of 300/sec'. Eleva· 
tion travel is -10 degrees to 190 
degrees. Azimuth travel is limited 
by cable wrap up, or approximately 
±180 degrees. Drive power is sup· 
plied by a dual-channel, compli· 
mentary transistor servo·amplifier. 

AUTO· TRACK INTEGRATION 
Eo.U1PMENTS 

These solid state units will couple 
an angle-error sensing device to an 
elevation-over·azimuth positioning ped· 
estal to achieve a completely auto
matic tracking system. They also allow 
addition of a remote manual control 
(joystick) to the system, provide a 
prOVision for automatic switchover to 
null detector tracking, and allow reten
tion of existing means of pedestal con
trol. 

XY PEDESTAL POSITIONER 
The XV Pedestal positioning system 

is a high rigidity antenna positioner 
capable of maximum sky coverage in· 
cluding target fly·over. A unique X· 
shaft cam reduces "key hole" 
around support pillows to a mini· 
mum. Instrument loads of up to 1200 
pounds can be positioned to .10 
static accuracy. The tracking unit 
rate is 100 per second with a dy· 
namic error of .3° maximum. The 
maximum acceleration is 35° per sec'. 

AUTOMATIC TELEMETRY 
TRACKING SYSTEMS 

These systems have been designed 
using the GSS preciSion servo can· 
trolled pedestal. A variety of antennae 
from conical scanning telemetry types 
to helix and cross dipole arrays can be 
mounted on and positioned by the 
servo driven pedestal. Antenna polari
zation can be selectable from remote 
control. Automatic tracking rates to 30 
deg/sec are obtainable. 

GEO SPACE SYSTEMS, INC. 
6301 49TH STREET NORTH, P. O. BOX 13575 

ST. PETERSBURG, FLORIDA 33733 

Phone: 813 - 525-1161 
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THE NEW CONCEPT IN LASERS 
AND LASER COMPONENTS 

Hadron has the capability to determine whether a laser can provide a better and 
more economical solution to your problem - be itin the area of manufacturing proc
esses or laboratory applications. The laser having the right characteristics can then 
be supplied. This avoids the pitfalls that frequently confront the laser purchaser -
that is, obtaining an expensive instrument whose capabilities far exceed those re
quiredfor his particular needs or obtaining a laser whose capabilities are not suffici
ent to solve his particular problems. 

LPM LASER POWER SUPPLY 
Maybe you have several pulsed lasers and find 
that each requires a different power supply. Or 
maybe you are aware of the special problems that 
face the designer of laser power supplies and, 
therefore, prefer to buy your energy source. 

Hadron can furnish you with a versatile supply 
that provides the energy for solid-state lasers of 
all types. Take the features of our LPM Laser 
Power Supply. 
• Laser head or flash lamp components can be 

mounted inside power-supply cabinet 
• Provides an ouput of several hundred joules at 

repetition rates of 30 PPM 
• Incorporates modular design as well as com

pact and rugged construction 
• Provides a wide range of stable outputs 
• Can be customized to operate with various 

laser systems 
• Combines simplicity of design with ease of op

eration and maintenance 
• Provides long trouble-free operating life 
• Operates from 120-volt Ii ne 

In addition, 
Hadron can supply 
power sources for 
pulsed laser systems 
requiring an input 
power in the order 
of 100 ki lowatts at 
repetition rates of 
several Hertz. 

LPM SOLID-STATE LASER SYSTEM 
Maybe you require a laser system that is easily 
applicable to your needs in microwelding, trim
ming, drilling, or general laboratory applications. 
Or maybe you need a laser system that is reliable, 
economical, simple to operate, small in size, and 
adaptable to a wide range of uses. Hadron can 
provide you with a laser to satisfy all these re
quirements. Take the features of our LPM Ruby 
Laser System. 
• Provides an output energy of up to 5 joules, a 

pulse width of 800 microseconds, and a repeti
tion rate of up to 1 pulse per second 

• Incorporates modular design and rugged con
struction 

• Adapts to a wide range of tooling requirements 
and production rate processes 

• Available with standard fixtures for different 
applications 

• Uses a compact (24" W x 1811 H x 12" D) and 
lightweight (125 
pounds) design 

-Necessitates little 
maintenance 

.Requires a power 
of 120 volts/20 
amperes, single 
phase 

HADRON is the exclusive distributor for the Compagnie Gemerale D'Electricite laser product line in 
the United States. We thus have available such advanced equipments as: • High-peak-power high
brightness systems· Laser ranging systems - ground, airborne, and satellite • Laser gyroscopes • 
Medical laser systems· Alignment systems • Laser materials • For complete specifications, price and 
delivery information, call or write: HADRON. 300 Shames Drive/Westbury, N. Y. 11590 • 516-334-4402 
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RADAR/LASER/MASER 
MODULATORS 

The ability to shape a pulse to specific require
ments provides invaluable information on the 
performance of a device and the obvious advan
tage of optimizing an energy-time relationship. 
The ability to vary the output impedance over a 
wide range makes the modulator suitable whether 
pumped optically, electrically or by microwave. 

Energy, from millijoules up to many joules, can 
be delivered to your load under controlled condi
tions, or dumped as in simple capacitor discharge 
into loads from one ohm to many kilohms. 

PULSE FORMING NETWORKS 
LAD Pulse Forming 

TYPICAL LAD PULSE FORMING NETWORKS 

Networks and Pulse Peak Imped-
Capacitors meet ex- Part # Voltage PW ~ No. % acting requirements KY usee PRF Ohms Meshes Ripple for both systems and 
laboratory applica· PFN1l8 26 60 300 130 20 2% 
tions. Oesigned and PFN1l4 25 1 790 50 5% 
built to applica·ble 

PFN1l5 20 .5 2000 50 3 5% MIL specifications, 
they are available PFN155 18 1/2-2 50·4000 32 2·12 5% 
in a wide range of PFN173 16 .51 1000 25 5% 
ratings and pertor· PFN146 16 .18 2000 65 2 2% mance characteris-
tics. PFN154 15 2.75 364 50 12 2% 

Networks can be PFN1l7 15 65.0 300 1500 20 2% 
supplied individual· PFN134 14 .1 4000 39 5% 
Iy or as part of pulse PFNI41 14 .15 4800 39 5% packages, with sin-

PFN189 10.5 1/4-2 20 25 1·8 5% gle or multiple pulse 
widths. PFN203 7.5 10 60 82 1 N.A. 

PFN204 5.2 1·20 .OlDu 260 3·60 5% 
PFN165 8·35 .OO52Du 63 8·33 1% 
PFN195 1·5 60 5 5·25 5% 
PFN167 .35 16 200 25 12 2% 

Miiiij'fMftI SECTION 3400 

CUSTOM DESIGNED 
PULSE SYSTEMS 

for RADAR, LASER, ARC DISCHARGE 
DEVICES, LABORATORY and 
PRODUCTION TESTING 

Model 
N •. 

410 
412 
226 

1207 
1201 

Joules 

• SHAPED 
PULSE 

• HIGH 
POWER 

• COMPACT 
CONSTRUCTION 

• BUILT-IN SAFETY FEATURES 
• SOURCE IMPEDANCE 

MATCHES LOAD 

TYPICAL LAD MODULATORS 
Peak Peak Pulse Pulse Duty 

per Pulse Voltage Current Width Rep. Rate Max. 
0.025 50KV 2A 0.25 .usee 60-S000 .0012 
0.5 0.5KV 50A 1,3,8,20 10 1000 .01 
4.8 20KV 9A 5-35 50-5000 .12 
15 60KV 86.SA 1 5 SO 5000 .002 
90 150KV 120A 50-500 .001 

High Voltage - High Power 

PULSE TRANSFORMERS 
LAD produces a broad line of 
pulse transformers for use in 
high power ground, aerospace 
and shipboard radar systems. 
These LAD high voltage de
vices deliver high levels of 
peak pulse power over a wide 
range of pulse width and repe
tition rates. 

FEATURES 
• Optimum Pulse Fidelity 
• High Quality 
• Custom Packaging 
• Meet Applicable Mil Specs 

LAD PRODUCES A COMPLETE LINE OF 
• Pulse Components • Keep-Aliv!3S • Pulsed Keep-Alives 

• Current Viewing Transformers • Energy Storage Capacitors 

7 COMMERCIAL STREET. HICKSVILLE. NEW YORK 11801. PHONE: 516-822-1420 
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LORCH COMMUNICATION EQUIPMENT AND 
ACCESSORIES • RF COMPONENTS 

WIDE DYNAMIC RANGE RECEIVER 
Model HR-240 - 2 to 32 MHz 

DOUBLE BALANCED FET MIXER 
Model FC-351 

A double balanced FET mixer with extremely 
low intermodulation distortion, high power 
handling capability and excellent isolation 
between all ports. 

Frequency Range, all ports ................................................ 0.2 to 100 MHz 
Conversion Loss and Noise Figure .............................................. 9 db max. 
Two Tone Intermodulation Ratio (3rd and 5th Order) 

Two RF tones, each 0 dbm .......................................................... 80 db 

Compression Level (2 db compression) ...................................... +.30 dbm 
Dynamic Range .................................................................................. 155 db 
Isolation ......................................................................................... To 50 db 
DC Power Required .............................................................................. None 

WIDE BAND BALANCED MIXERS 
Low intermodulation 
and spurious 
products 

Frequency Range .................................................. 'rom 10 KHz to 12.4 GHz 
Conversion Loss .................................................................. As low as 5 db 
Isolation .......................................................................................... To 85 db 
Two Tone Intermodulation Ratio, Third Order 

Two tones, -30 dbm .......................................................... To 115 db 
Dynamic Range ............................................................................ To 140 db 
Temperature Range ...................................................... -65°C to +125°C 
Hermetically Sealed 
Standard Pin Packages, Connector Versions, Custom Packaging. 
High power versions of mixers and product detectors available on 
specia I order. 

WIDE BAND ELECTRONIC SWITCHES 

RF Frequency Range ............................................................. .1 to 100 MHz 
Switching Frequency Range .................................................. DC to 50 MHz 
RF Input Level for 1 db Compression .................................... To + 15 dbm 
Insertion Loss, ON Condition .......................................................... To 2 db 
Insertion Loss, OFF Condition ........................................................ To 70 db 
Temperature Range ...................................................... - 65°C to + 125°C 
Hermetically Sealed 
Standard Pin Packages, Connector Versions, Custom Packaging 

A sensitive, wide dynamic range receiver with locally or remotely controlled 
all-electronic tuning. All front panel knobs and switches, including frequency 
tuning may be controlled locally or by remote program. 
Frequency Range .................................................................................. 2 to 32 MHz 
Tuning Time .................................................................................... 5.0 milliseconds 
Dynamic Range ...................................................................................... over 100 db 
Spurious Response Rejection (including Image and IF) ...................... over 100 db 
Sensitivity (3 KHz Bandwidth) ........................... ; .................................... -133 dbm 
Gain Variation vs. Frequency (2 to 32 MHz) ................................................ ±1 db 
Reception Modes ................................................................ AM, USB, LSB, and CW 
Size .................................................................................... 17" W x 21" D x 5W1 H 

WIDE BAND HYBRID JUNCTIONS 
and POWER SPLITTERS 
2, 3, 4, 5, 6, 8 and MUL TIWAY 

Frequency Ranges ............................................. .From 10 KHz to 400 MHz 
VSWR ................................................................................................ 1.2 to 1 
Isolation ................................................... ; .................................... To 35 db 
Phase Balance ...................................................................................... ±1° 
Amplitude Balance ....... : .................................................................... 0.1 db 
Temperature Range ...................................................... -65°C to +125°C 
Input Power ............................................................................. .To 50 watts 
Hermetically Sealed 

TO-5 Can, Standard Pin Packages, Connector Versions, Custom Packaging 

HF PRESELECTION FILTER, Model PF·290 
A low insertion loss filter bank locally or remotely controlled. designed 
to reduce interference in the congested HF range. Available with or 
without a built-in preamplifier. 

Frequency Range ...................................................................... 2 to 32 MHz 
Number of Pass Bands ........................................................................... .10 
Pass Band Insertion Loss .............................. 2 db max. (without amplifier) 
Rejection below (Low frequency cut-off - 20%l. and 

above (High frequency cut-off + 20%) ...................................... 35 db 
Rejection above 38 MHz ............................................................ 60 db min. 
Noise Figure (with amplifier) ................................................................ 7 db 
Gain (with amplifier) ............................................................................ 10 db 
Switching Time .................................................................. 5.0 milliseconds 

REMOTE CONTROLLED ATTENUATORS 
Model AT·300 
Model AT·31 0 

This family of attenuators may be locally or remotely controlled. 
Attenuators are available in a large variety of values. 
Frequency Range ................................................................ DC to 100 MHz 
Number of Positions ................................................................ Six (AT-30m 

Ten (AT-310l 
Attenuation Accuracy ...................................................................... ±O.5 db 
Switching Time ...................................................................... 5 milliseconds 
Minimum Insertion Loss ........................................................ 0 db (nominal) 
Maximum Attenuation .......................................................................... 60 db 

FET LINEAR ATTENUATORS, FREQUENCY MUlTIPLIERS. RF TRANS
FORMERS, DIRECTIONAL COUPLERS, WIDEBAND AMPLIFIERS 

[7;1 LORCH ELECTRONICS CORP. 
~ 105 Cedar Lane, Englewood, N. J. 07631 • 201·569-8282 • TWX: 710-991-9718 
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~ System and Subsystem Capabilities 
LEL is particularly well qualified and eminently capable in the design, development 
and production of systems and sub-systems equipment for ECM, monopulse, pulsed 
radar, phased array and similar applications. In addition to our long and varied 
experience in these areas, the LEL/Varian organization is well provided with the 
advanced techniques and equipment required to produce complex systems equip
ment in volume ... on a quick reaction basis. Some recent LEL projects indicative 
of these capabilities are presented herein. 

ECM and ECCM Inlegraled Circuit 
Subsvslems 

Utilizing advanced in-house design, test and produc
tion equipment, LEL is applying integrated circuit 
techniques to a wide variety of microwave subsystems. 
The program has already resulted in several micro
wave products combining the size and reliability 
advantages of IC's with the electrical performance 
normally yielded by conventional techniques. 

The diagram above is typical of systems work in 
which LEL has been recently involved. Many Compo
nent parts of such systems are standard, catalogued 
LEL units like these: 

One such product, a telemetry down 
converter, consists of four 1" x 2" alumina 
substrates packaged in an aluminum 
housing which occupies a total space of 
2.5 cubic inches. Included in ihe package 
are local oscillator, multiplier, mixer and 
IF amplifier with associated circuitry. 
Total power drain of the unit is only 
2 watts. Mixer-preampli· 

fiers Series 
BMp·l·160 
operate over 
2·10 GHz 

Octave ampli
fiers Series 
OTX 10·2000 
MHz, 4-6 dBNF 
o dBm power 
output 

Log Amplifiers 
Series ITL-6 
have 1 dB 
matching 
referred to 
input 

IF amplifiers 
Series ITA 8 3 
Triple channel, 
phase and gain 
matched 

Similarly, LEL's new model IHP-1 IC 
preamplifiers, available with either 10 MHz 
or 100 MHz bandwidth, are low noise, 
(2-3 dB) high dynamic range devices 
measuring only 0.5 cubic inches. Coming 
along in comparably small packages are 
low noise RF amplifiers, log amps, mixer
preamplifiers and other receiving sub
assemblies. 

Solid Siale Microwave Receivers 
Typical LEL capabilities in this area are the series OMR air

borne receivers available for operation from 500 MHz through 
40 GHz. 

The X-Band model shown here features a field tunable RF 
input and an L.O. search range of 40 MHz. Model shown incor
porates a klystron. Similar models with all solid state L.O.'s are 
available. The AFC lock-on sensitivity is -95 dBm and the video 
output is held constant for signals between -90 dBm and -25 
dBm input. The receiver is designed in accordance with MIL-E-
5400. Other solid state microwave receivers and receiver / con
verters are available, some with special characteristics which 
may be particularly suitable for your appiication. 

~I~ v ~ varian / akron street / copiague I new york 11726/516 AM 4-2200/516" PY 9-8200 I TWX 510-224-6692 
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~ IF Amplifiers and Components 
IF PREAMPLIFIERS 

for quality, low noise, long term per-

formance in such applications as radar, 

communications, guidance and navigation 

systems_ 

standard models 

Max. 
center Bandwidth Noise 

Model Freq. @ 3 dB Gain Figure 
No. MHz MHz dB dB 

• miniature tube type 

IF-31-30-08-S 30 8 40 1.5 
IF-31-60-08-S 60 8 40 2.5 
I F-31-60-20-S 60 20 40 3.0 
I F-31-70-08-S 70 B 40 3.0 
I F-31-70-20-S 70 20 40 3.5 

I F-31-30-08-P 30 B 40 1.5 
I F-31-60-0B-P 60 8 40 2.5 
I F-31-60-20-P 60 20 40 3.0 
IF-31-70-0B-P 70 B 40 3.0 
I F-31-70-20-P 70 20 40 3.5 

I F-31-30-08-PP 30 8 40 1.5 
I F-31-60-08-PP 60 8 40 2.5 
IF-31-60-20-PP 60 20 40 3.0 
IF-31-70-08-PP 70 B 40 3.0 
IF-31-70-20-PP 70 20 40 3.5 

I F-31-30-08-50 30 8 40 2.0 
IF-31-60-0B-50 60 8 40 3.0 
I F-31-60-20-50 60 20 40 3.5 
I F-31-70-08-50 70 8 40 3.5 
I F-31-70-20-50 70 20 40 4.0 

• solid state 

ITP-3-60-1O-50 60 10 30 2.5 
ITP-3-60-20-50 60 20 30 2.5 
ITP-3-60-100-50 60 100 30 2.5 

• variable bandwidth - tube type 

1MV-1-30-10-50 30 0.3-10 30 2.5 
1 MV -1-60-20-50 60 0.8-20 30 3.0 
1MV-1-70-20-50 70 1.0-20 30 3.5 

• variable bandwidth - solid state 

lTV -1-30-10-50 30 1.0-10 25 8 
lTV -1-60-10-50 60 1.5-15 25 8 
ITV-1-70-10-50 70 2.0-20 25 8 

Source impedances: 

-S = single ended mixer r 

-p = balanced mixer, reversed 'diodes, 
-pp = balanced mixer, push-pull diodes, 
-50 ~ IF 50 ohms. 

MAIN AND POST IF AMPLIFIERS 

• low noise • wide bandwidth • fast recovery 

• high gain stability • high gain • light weight 

LEL main amplifiers provide sufficient amplification to bring weak 
signals to levels adequate for detection. LEL post amplifiers, for use 
with preamplifiers, provide the major portion of system gain. 

standard models 

Band-
Center width 

Model Freq. @3dB Gain NF 
No. MHz MHz dB dB 

main amplifiers 

I F-30-30-02-50 30' 2 110 2.0 
I F-30-30-02-S 30' 2 110 1.5 
I F-30-30-02-P 3~' 2 110 1.5 
I F-30-30-02-PP 30' 2 110 1.5 

IMK-1-30-10-50 30' 10 100 3.0 

IMM-2-30-10-50 3~' 10 90 2.0 

IMM-3-30-10-50 3~' 10 80 2.0 

I F301-30-1 0-50 30 10 80 3.0 
I F301-60-10-50 60 10 80 3.0 
I F301-70-1 0-50 70 10 BO 3.5 

I F-302-60-20-50 60 20 80 3.0 
I F-302-70-20-50 70 20 80 3.5 

ITM-2-30-10-50 30' 10 100 2.5 

ITM-3-30-10-50 30' 10 100 2.5 

Outputs. IMM-2 - v,deo. All others - IF and Video. 
'Also available with 60 or 70 MHz IF CF. 

Input 

50 ohms 
300 ohms, 12pf 
Parallel diodes 
Push-pull diodes 

50 ohms 

50 ohms 

50 ohms 

50 ohms 
50 ohms 
50 ohms 

50 ohms 
50 ohms 

50 ohms 

50 ohms 

standard models 
Gain 

Center Bandwidth Max. Control 
Model Freq. @ 3 dB Gain NF Range 

No. MHz MHz dB dB dB 

post amplifiers (50 ohm inputs) 

1M D-1-30-0B-50 30 8 25 - 0 

ITA-5-60-20-50 60 20 70 7 40 
IT A-5-160-30-50 160 30 70 7 40 

ITA-7-30-03-50 30 3 75 7 50 
ITA-7-30-10-50 30 10 75 7 50 
ITA-7-60-10-50 60 10 75 7 50 

IT A-9-30-40-50 30 40 30 - 0 

IT A-34-21.4-03-50 21.4 3 75 7 50 
IT A-34-21.4-0B-50 21.4 8 75 7 50 
IT A-34-30-03-50 30 3 75 7 50 
IT A-34-30-08-50 30 8 75 7 50 
IT A-34-60-03-50 60 3 75 7 50 
IT A-34-60-08-50 60 8 75 7 50 

ITA-35-30-03-50 30 3 75 15 75 
ITA-35-30-08-50 30 B 75 15 75 
ITA-35-60-03-50 60 3 75 15 75 
ITA-35-60-08-50 60 8 75 15 75 

Description 

General purpose 
Single ended mixer 
Sal. mixer 
Sal. mixer 

Internal AGe 

Fast recovery 

Hi gain stability 

Narrow band 
Narrow band 
Narrow band 

Wide band, high gain 
Wide band, high gain 

Solid state 

Solid state, miniature 

Output 

Output 
Capability 

dBm 

IF +30 

IF, Video +7 
IF, Video +7 

IF, Video +7 
IF, Video +7 
IF, Video +7 

IF +30 

IF, Video +10 
IF, Video +10 
IF, Video +10 
IF, Video +10 
IF, Video +10 
IF, Video +10 

IF, Video +10 
IF, Video +10 
IF, Video +10 
IF, Video +10 
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~ IF Amolifiers and Comoonents 
LOG AMPLIFIERS 

AND LIMITERS 

for 

• Wide dynamic range 

• Exceptional accuracy 

LEL log amplifiers are sequential 

detection type units. Most solid 
state models offer logging accu-
racy of ± 1 dB. Input impedances 
are 50 ohms. Outputs are video. 

standard models 
Band· 
width Input 

Model center @ dynamic Sensi 
No. Freq. 3 dB range tivity 

MHz MHz dB mV/d 

solid state 

ITL-1-30-04-50 30 4 60 50 
ITL-1-30-0S-50 30 S 60 50 
ITL,1-60-04-50 60 4 60 50 
ITL-1-60-0S-50 60 S 60 50 

ITL-2-30-10-50 30 10 SO 20 
ITL-2-30-1S-50 30 18 80 20 
ITL-2-60-10-50 60 10 SO 20 
ITL-2-60-20-50 60 20 SO 20 
ITL-2-70-10-50 70 10 80 20 
ITL-2-70-30-50 70 30 80 20 
ITL-2-160-10-50 160 10 80 20 
ITL-2-160-30-50 160 30 80 20 

ITL-4-30-10-50 30 10 80 20 
ITL-4-60-10-50 60 10 80 20 
ITL-4-70-10-50 70 10 SO 20 

ITL-5-30-0S-50 30 8 70 40 
ITL-5-60-08-50 60 8 70 40 

ITL-6-S0-20-50 SO 20 70 20 

limiters, IF, constant phase 

Series ITLM limiters have ex
tremely low phase shift, typically 

less than 7.5° over a dynamic 
range of 70 dB. For both phase 
and amplitude information, specify 

model ITLL which combines a log 
amplifier with the ITLM constant 

phase limiter in a single chassis. 

Input 
dynamic Limited 

Model 
No. 

CF BW range output 
MHz MHz dBm dBm 

ITLM-2-30-10-50 30 
ITLM-2-60-10-50 60 
ITLM-2-70-10-50 70 

eem/1969 

10 -70 to 0 0 
10 -70toO 0 
10 -70 to 0 0 

PHASE-AND-GAIN 
MATCHED AMPLIFIERS 

for multi-channel gain-and-phase tracking 
systems. 

LEL gain-and-phase matched amplifiers 
may be used in varying combinations of 
the basic 2- or 3-channel units. Charac
teristics of these amplifiers are matched 
over the temperature and gain control 
ranges. Associated matched mixer-pre
amplifiers and monopulse comparators 
are also available from LEL. 

specifications: 
Phase match: (Dual) 2.5°, (Triple) 3.5° 
Amplitude match: (Dual) 1 dB, 

I F center freq. 
IF bandwidth 
Gain 
Gain control 
Input 
Output capability 
Power req. 

(Triple) 1.5 dB 
30,60 or 70 MHz 

30r10MHz 
65 dB 
40 dB 

50 ohms 
+10dBm 

-20 V @ SO mA and 
o to +10 VDC/channel 

DISCRIMINATORS 
AND AFC UNITS 

for FM, pulse or phase systems 

Model BW Descrip-
No. CF (p-p) Sens. tion 

MHz MHz VjMHz 

pulse discriminators 

ITF-1-30-10-50 30 10 
'} "lid ITF-1-60-10-50 60 10 1 state 

ITF-1-60-20-50 60 20 1 with 
ITF-1-70-10-50 70 10 1 built-in 
ITF-1-160-10-50 160 10 1 limiter 
IF -32-30-08-50 30 8 3} FM & 
I F-32-60-08-50 60 8 3 pulse 

I F-42-30-07 -50 30 7 40} phan-
I F-42-60-07 -50 60 7 40 t~str~n 

CircUit 

AFC units - solid state 
_. 

ITF-2-30-10-50 30 10 300} search-
ITF-2-60-10-50 60 10 300 lock 
ITF-2-70-10-50 70 10 300 Hybrid 

Inputs: 50 ohms for all models. Outputs: Video 
(ITF-1, IMF-1, IF-32), DC (ITF-2, IF-42, IF-32). 

See YELLOW SECTION for Local Offices, Phones 

LEL STRIPLINE COMPONENTS 
Broadband Directional Couplers: 

0.5 to 11.0 GHz 

ISOLATION 
(db) 

Series BBC Directional Couplers per
mit use of a single coupler over an 
entire microwave frequency decade 
with excellent symmetry, directivity and 
VSWR at any included frequency. 

• Directivity: 20 dB (typ.), 15 dB (min.) 

• Coupling tolerance: + 1 dB 
• VSWR: 1.35:1 (typ.), 1.5:1 (max.) 
• Connectors: OMS 

Standard Moaels 

Freq. Range Coupling Model 
GHz dB No. 

0.5-5.0 3.0 BBC-300-550 
0.5-5.0 8.34 BBC-834-550 
0,5-5.0 10,0 BBC-l00-550 
0,5-5.0 20.0 BBC-200-550 
1.0-11.0 3.0 BBC-330-111 
1.0-11.0 8.34 BBC-834-111 
1.0-11.0 10.0 BBC-l00-l11 
1.0-11.0 20.0 BBC-200-111 

POWER DIVIDERS 
for dependable, low loss operation 

Excellent for such applications as 
phased array systems. Minimum isola
tion is 15 dB (2-way) and 13 dB (4-way). 
Maximum VSWR is 1.8:1 (2-way) and 2:1 
(4-way). 

Standard Models 
Insertion 

Range Outputs Loss (max.)' Model No. 
GHz dB 

high isolation dividers/combiners 

1.0-2.0 2 3.6 CSI-1-1002 
2.0-4.0 2 3.6 CSI-1-2002 
3.2-5.8 2 3.6 CSI-1-3002 
1.0-2.0 4 7.0 CSI.1-1004 
2.0-3.8 4 7.0 CSI-1-2004 
3.2-5.8 4 7.0 CSI-1-3004 

binary power dividers 

0.5-4.0 4 3.6 DSB-1-5402 
0.5-4.0 4 7.0 DSB-1-5404 
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lAiuliliers Mixer-Preamuliliers 
MICROWAVE AMPLIFIERS 

10·4000 MHz 

for maximum gain band· 
width coverage, more 

. power and greater 
dynamic range in EeM, 
monopulse, guidance, 
telemetry and TWT reo 
placement applications. 

Low noise, solid state LEL amplifiers 
cover all frequencies between 10 and 4000 
MHz. The design features the lowest noise 
figure commensurate with maximum input 
power handling capability, providing low 
intermodulation and low harmonic distor
tion. Other features include: small size, 
light weight (5 oz.), modular, all solid state 
construction, and operating temperature 
ranges between _40° and + 70°C. Maximum 
power requirement is -20 VDC @ 50 mA. 
Standard models shown below can be 
qualified to MIL-I-16400 and MIL-E-5400 
class II. Higher power outputs are readily 
available. 

STANDARD MODELS 

Max. 
Noise Power Out· 

Model Passband Gain Figure Output put 
No. MHz dB dB dBm VSWR 

OTX·l·l0 10·250 24 3-4 o 1.5:1 
OTX·l·250 250·500 20 3·5 o 2:1 
OTX·l ·500 500-1000 20 4-6 o 2:1 

o 2:1 OTX-l-l000 1000-2000 25 4-6 
OTX-l·l000P 1000-2000 25 5-7 
OTX·l·2000 2000·4000 20 9·11 

+10 2:1 
o 2.5:1 

Tp·8·1435 1435·1535 25 4.5·5.5 o 2:1 
TP·8-2200 2200·2300 25 5·6 o 2:1 

ANTENNA PREAMPLIFIERS 
for superior performance in telemetry and long 
range communications. Weather·proof models 
TP·5, ·6, ·7 are for pole mounting. RTp·3 units 
are small, light, solid state amplifiers with very 
low power drain. 

STANDARD MODELS 

Band· 
Center pass Max. 

Model Freq. @3dB Gain N.F. 
No. MHz MHz dB dB 

Tp·5·237 237 215-260 23 4.0 
TP·6·136 136 131·141 23 2.5 
TP-6-400 400 395·405 23 4.0 
TP-7·108 108-162 3 23 2.5·3.5 
Tp·7·160 160·225 4 23 2.0·3.5 
TP·7·225 225·400 4 20 2.5-4.5 
Tp·7·400 400-550 5 18 4.5·6.5 
RTP-3·10 10·400 10 20·28 4.0 

- -

for high performance operation in radar and communications applications. 

Choose your required combination of mixer and preamplifier character
istics from the separate tables below. LEL delivers complete assemblies 
carefully mated both electrically and mechanically. All units operate into 
terminated 50, 75 or 93 ohm lines. Test measurement data for noise figure, 
power gain and bandwidth over the specified frequency range are sup
plied with each unit. 

STANDARD MIXER 
CHARACTERISTICS 

STANDARD PREAMPLIFIER 
CHARACTERISTICS 

Typ. Center 'IF N.F.Max. Mixer 
Typ. L.O. L.O./RF Fre· Band· tRF to IF over Input 

*N.F. with RF Input Min. quency width Gain 1.2 dB Signal 
Frequency Model 30 MHz IF Input Power Isolatiol MHz MHz dB dB dBm 

GHz No. of 1.2 dB VSWR mW dB 

waveguide/waveguide hybrid 
·2 miniature tube preamps 

30 8 24 0 -10 
3.95·4.5 CBH 6.5 to 7.0 1.3:1 1 13 30 12 20 0 -7 
4.5·5.15 CCH 6.5 to 7.0 1.5:1 1 13 60 8 24 0.4 -10 

5.15·5.85 CDH 6.5 to 7.0 1.2:1 1 13 60 12 20 0.4 -7 
7.3·8.5 XAH 6.5 to 7.0 1.2:1 1 13 70 8 23 0.7 -10 
8.5·9.6 XBH 6.5 to 7.0 1.2:1 1 13 70 12 20 0.7 -7 
9.4-10.3 XCH 6.5 to 7.0 1.2:1 1 13 

10.3·12.0 XDH 8.5 to 9.5 1.2:1 1 13 ·3 miniature tube preamps 
12.4-14.5 KAH 8.5to 9.0 1.2:1 1 13 
14.5·17.0 KBH 8.5 to 9.0 1.2:1 1 13 30 8 40 0 -33 
23.0·25.0 KCH 9.0 to 9.7 1.3:1 1 13 30 12 32 0 -27 
34.0·36.0 KDH 9.0 to 10 1.2:1 1 13 60 8 40 0.4 -33 

60 12 32 0.4 -27 
waveguide/waveguide 60 20 24 0.8 -20 

orthogonal and tee 70 8 38 0.7 -33 
70 12 30 0.7 -27 

8.2-12.4 XDB 8.0 to 9.0 3.5:1 2 15 70 20 24 1.1 -20 
12.4·18.0 KAB 8.0 to 9.0 3.0:1 2 15 
18.0·26.5 KFT 10.5 to 11.5 5.0:1 2 15 ·7 solid state preamps 
26.5·40.0 KGT 11.0 to 12.0' 5.0:1 2 15 

30 12 24 1.0 -24 '17 dB max. between 38 and 40 GHz 
30 20 19 1.0 -24 

coax to coax 60 12 24 1.0 -24 
60 20 19 1.0 -24 

0.2-1.0 UFK 7.0 to 8.0 2:1 2 15 70 12 24 1.0 -24 
0.9-1.8 LAK 7.0 to 8.0 2:1 2 15 70 20 19 1.0 -24 
1.0·2.0 LAC 8.0 to 8.5 1.3:1 1 6 
1.7-2.4 SAC 8.0 to 8.5 1.3:1 1 6 ·9 solid state preamps 
2.0·4.0 SBC 8.0 to 8:5 1.3:1 1 6 
4.0·7.0 CAC 8.0 to 8.5 1.3:1 1 6 160 50 24 3.0 -10 
4.0·8.0 CJC 8.0 to 9.5 1.3:1 1 6 250 100 20 3.0 -5 

Noise figure of mixer~preamplifiers is obtained by adding range given for the mixer selected and 
the figure shown under "IF N.F. over 1.2 dB" for the required preamplifier. EXAMPLE: A CBH 
mixer mating with a -3 preamplifier having a 60 MHz center frequency and 8 MHz bandwidth has a 
noise figure range of 6.5 to 7.0 dB plus 0.4 dB; thus the noise figure range is 6.9 to 7.4 dB. 
tRF to IF power gain: 6 dB (assumed mixer loss) has been deducted from preamplifier gain in 
determining stated values. 

*For linear operation, an input power increase of 3 dB over the stated Ilmixer input signal" level 
will result in less than 1 dB of output signal compression. 

BROADBAND MIXER PREAMPLIFIERS 

LEL series BMP-1 
Mixer-preamplifiers, for 
broadband receiver and 
MIL-E-5400 airborne 
applications, are partic
ularly useful in ECM, 
multi-antenna, mono
pulse direction finding 
equipment. 

SPECIFICATIONS: Model BMP 1·160-100·50 
(2·10 GHz) 
RF range (1.5·12.0 GHz max.) ...... 2·10 GHz 
IF range (available to 1 GHz) ...... 160 MHz 
IF bandwidth ..................... 100 MHz 
Noise figure ... 11.5 dB typical, 13.0 dB Max. 
VSWR .......................... 1.5:1 Max. 
Isolation (L.O. to RF) ............ 8 dB min. 
L.O. drive level ...................... 2mW 
Gain (RF to IF) ...................... 17 dB 
Power required ............ ±20V @ 25 rnA 
Size ..................... . 4U6" x 2%" X 17{6" 

Weight .............................. 1 lb. 
Connectors ............ OSM or equivalent 
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[M]~@ffil@~POWER 
Microwave Instruments and Power Supplies 

MICROWAVE SWEEP OSCILLATOR 
Model 221 - 200 MHz to 40 GHz 

MICROWAVE FREQUENCY 
SYNTHESIZER - Model 300A 
1.0 to 12.4 GHz 

PROGRAMMABLE MICROWAVE 
SOURCE - Model 101 - 1.0 to 40 GHz 
in octave or waveguide ranges 

POWER SUPPLIES FOR 
MICROWAVE TUBES 

• 2 ppm peak residual FM 
• Extreme stability with line voltage change 
• 0 to 100% calibrated!:::. f control 
• Solid state or BWO plug-ins from 0.2 to 40 GHz 

This easy-to-operate sweep oscillator offers the advantages 
of solid state devices in the 1 to 4 GHz frequency ranges, 
while also accepting a wide choice of BWO plug-ins for 
frequencies up to 40 GHz. Most bands are available with 
either internal or external, grid or diode leveling. All oscil
lators offer power meter leveling for exceptionally flat 
response. FM rate is DC to over 5 MHz. 

• Frequency stability lxlO-R per day, lxl0-9 per sec. 
using internal reference; higher using 1 MHz 
external reference 

• 15-30 mW output power (leveled) 
• 10 msec. in-band frequency switching time 

The new Model 300A extends the state-of-the-art of fre
quency synthesizers well into the microwave region by 
providing coherent phase-stable signals in the range of 
1.0 to 12.4 GHz. Frequencies can be selected with 10 
KHz resolution using either front-panel switches or 
external digital programming. A signal light positively 
indicates that the rf output frequency is the same as that 
shown by the digital frequency display. 

• Voltage and/ or resistance controlled source of 
microwave frequencies 

• Programming speed 1 msec. for full band 
• Linearity ±0.5 % for full band 
• For use in ground checkout equipment, production 

test stands, etc. 

Use of the Model 101 eliminates the need for the systems 
engineer to select the proper BWO and then design and 
build the necessary power supplies and linearizing net
works. Instead, it is only necessary to specify the required 
rf output. The input can be swept by any function, 
stepped or set at a fixed value. It can also be programmed 
through a digital to analog converter. 

• Modular power supplies for greater flexibility 
• High regulation and stability (0.002% for line, 

0.005% for load, 0.001 to 0.0001% ripple) forlow 
incidental FM of oscillators and high phase stability 
of amplifiers 

• All modules are 3 V2 in. or 5~ in. rack-mounting units 

Micro-Power power supply modules are available in a 
wide variety of outputs for powering BWO's, voltage tun
able magnetrons, medium and high voltage klystrons, and 
TWT amplifiers. Choice of standard module combina
tions increases selectivity in matching supply character
istics to specific tube types and project requirements. 
Electrode supply voltages can be swept or otherwise varied 
at up to 20,000 volts/sec/rnA. 

For complete information on these products call your 00 n (riJ 10) ® ~ POWER 
local Micro-Power field engineering office or contact lNU U ~ lJ\l U:!J INC. 

25-14 Broadwav. Lonl!: Island City. N.Y. 11106. Telenhone (212) 726-4060. 
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TYPE N, TN~ & BNC CONNECTOR GAGE 

DESCRIPTION: The MSL Model 31A 
Connector Gage is a precision inspec
tion tool for measuring the critical 
assembly tolerances for both male 
and female Type N, TNC, & BNC coax
ial connectors. The dimension mea
sured is the distance from the mating 
plane of the outer conductor to the 
mating plane of the inner conductor. 

A female connector is measured by 
moving the sliding barrel to the re
cessed position, as shown in the photo 
on the left. A male connector is mea
sured by moving the sliding barrel to 
the extended position, as shown in the 
photo on the right. The measured di
mension is read directly from the dial 
gage. A go/no-go scale is superim
posed on the dial face to provide the 
operator with a simple but accurate 
means of determining specification 
compliance. 

• ONE GAGE MEASURES TYPE N, TNC, & 8NC 
CONNECTORS 

• MEASURES 80TH MALE AND FEMALE CON· 
NECTORS WITHOUT ADAPTERS, ADJUST· 
MENT, OR RECALIBRATION 

• GO/NO·GO SCALE SUPERIMPOSED ON DI· 
RECT READING DIAL 

• ACCURACY-O.OOl inch 

• ASSURES CONFORMANCE WITH MIL·C·39012 

PRICE-$19o FOB VAN NUYS, CALIF. 

US Patent No. 3318007 
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PRECISION A TTENUA TORS 

• ABSOLUTE ATTENUATION STANDARD 
• RANGE-O to 60 decibels 
• RESDLUTION-0.0001 degree of vane rotation 
• LOW PHASE SHIFT 
• LOW VSWR 
• FREQUENCY INSENSITIVE 

• ABSOLUTE ATTENUATION STANDARD 
• RANGE-O to 60 decibels 
• RESOLUTION-D.D2 degree of vane rotation 
• LOW PHASE SHIFT 
• LDWVSWR 
• FREQUENCY INSENSITIVE 

model 1/tJ. 250 
The MSL 250 Series Rotary Vane Waveguide Attenuator represents 
the ultimate in precision, accuracy and high reliability for micro
wave attenuation measurements. The angular rotation of the atten
uating vane is displayed on three dials to a resolution of 0.0001 
degree. Seven waveguide models cover the frequency range of 3.95 
to 40.0 GHz. 
Designed primarily as an absolute standard of attenuation for use 
by Primary Standards Laboratories and Advanced Research Labora· 
tories, the Model 250 has also found special applications in sophis
ticated Operational Systems and Instrumentation Packages (includ· 
ing in-flight applications). 
The Model 250 guarantees extremely high resolution, minimum 
phase shift, low VSWR, and frequency insensitivity, plus inherent 
stability ... The requirements for an absolute standard of micro· 
wave attenuation. 

Attenuation calibration services are available from the National Bureau of 
Standards in Boulder, Colorado. For information about current calibration 
accuracies and frequencies of calibration, contact Office of Coordinator, 
Calibration Services, Radio Standards Engineering Division, National Bureau 
of Standards, Boulder, Colorado B0302. (303) 447·1000. 

?/(dd 1/tJ. 260 
The MSL 260 Series Precision Attenuator is a rotary vane waveguide 
attenuator with a high precision drive mechanism, permitting vane 
angle readout to 0.02 degree. Seven waveguide models cover the 
frequency range of 3.95 to 40.0 GHz. 
The Model 260 is well suited for both systems and laboratory appli
cations where a reliable and high precision microwave aUenuator is 
required. These devices are used extensively as attenuation stan· 
dards for calibrating less accurate microwave aUenuators. 
The inherent frequency insensitivity, low phase shift, and high pre· 
cision of this attenuator make the Model 260 an ideal transfer stan· 
dard of microwave attenuation. 

Attenuation calibration services are available from the National Bureau of 
Standards in Boulder, Colorado. For information about current calibration 
accuracies and frequencies of calibration, contact Office of Coordinator, 
Calibration Services, Radio Standards Engineering Division, National Bureau 
of Standards, Boulder, Colorado B0302. (303) 447·1000. 

SPECIFICA TIONS 
Model 250 
Frequency Range: 3.95 to 40.0 GHz (7 Waveguide Bands). 
VSWR: 1.10.1 Max. Typically less than 1.05:1. 
Insertion Loss: 1db Max. Typically Less Than 0.5db. 
Power Dissipation: 10 W Average-3.95 to 12.4 GHz 

5 W Average-12.4 to 1B.0 GHz 
2 W Average-1B.0 to 26.5 GHz 
1 W Average-26.5 to 40.0 GHz 

Phase Shift Variation: 3 degrees max. Typically less than 0.5 degrees. 
RF Leakage: Greater than BOdb below input level. 
Resolution: 0.0001 Degree of Vane Rotation. 

PRECISION PHASE SHIFTER 
?/(dd 1/tJ. 550 

Model 260 
Frequency Range: 3.95 to 40.0 GHz (7 Waveguide Bands). 
VSWR: 1.10:1 Max. Typically Less than 1.05:1. 
Insertion Loss: 1db Max. Typically less than 0.5db. 
Power Dissipation: 10 W Average-3.9S to 12.4 GHz 

5 W Average-12.4 to 1B.0 GHz 
2 W Average-1B.0 to 26.5 GHz 
1 W Average-26.S to 40.0 GHz 

Phase Shift Variation: 3 degrees max. Typically less than 0.5 degrees. 
RF Leakage: Greater than BOdb below input level. 
Resolution: 0.02 Degree of Vane Rotation. 

The MSL 550 series Waveguide Rotary Phase Shifters provides the 
ultimate in precision and accuracy for microwave phase measure-

ments. The electrical phase shift is displayed on three dials to a 
resolution of 0.02 degree. The units are well suited for laboratory 
applications where independent adjustments of phase and amplitude 
are required. other applications include their use as direct transfer 
standards for less accurate standards used in areas such as com
ponent and systems production testing and inspection functions. 
The display features a -360° to +360° direct readout to r.ermit 
rapid determination of the particular direction of phase shift en
countered. Each 360° segment is clearly indicated by a color dot 
which appears in the display window to inform the user of the par
ticular segment being used and to assure the accuracy of the Phase 
Shifter. 

NOTE: ABOVE INSTRUMENTS ALSO AVAILABLE FOR REMOTE COM· 
PUTER CONTROLLED APPLICATION. INFORMATION AND 
PRICES AVAILABLE UPON REQUEST. 

Frequency Range: 5.3 to 18.0 GHz (3 Waveguide Bands) 
VSWR: 1.35:1 Max. 
Insertion Loss: 3db Max. 
Power Dissipation: 10 W Average- 5.3 to 12.4 GHz 

5 W Average-12.4 to 18.0 GHz 
Differential Phase Angle Range: -360' to +360' 
Resolution: 0.02 Degree 

Phase calibration services are available from the National Bureau of Standards 
in Boulder, Colorado. For information about current calibration accuracies 
and frequencies of calibration, contact Office of Coordinator, Calibration Ser
vices, Radio Standards Engineering Division, National Bureau of Standards, 
Boulder, Colorado 80302. (303) 447·1000. 
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MODEL 

11023 
11022 
11024 
11050 
11051 
11055 
11006 
11009* 
11010* 
11012 
11018 
11029 
11030 
11056 
11057 
11001 
11031 
11019 
11004 
11005 
11205 
11046 
11011 

HIGH POWER, RF TETRODE 
PULSE, CW CAVITIES 

Up to 125 KW Output (Pulse Service) 
• Tunable from 

40-1350 MHz 
• Input YSWR, 2:1 

or better_ 
• Gang tuning 

available_ 
• Input and output 

coupling matched 

FREQ. RANGE 
OPERATION 

MHz 

40-200 Class B 
230 Class C 

40-200 Class B 
150 Class C 
150 Class C 

200-400 Class B lin. 
225-400 Class B lin. 
225-400 Class C 
225-400 Class B lin. 
225-400 Class B lin. 
280-315 Class B 
360-480 Class B 
360-480 Class B 

375 Class B 
375 Class B 

400-450 Class B lin. 
400-800 Class C 
400-800 Class B lin. 
410-460 Class C 
410-460 Class C 

420 Class C 
800-1000 Class B 
1250-1350 Class C 

over entire range 
on most units_ 

• No neutralizing_ 
• Servo tuned models 

available_* 
• Temperature stable_ 
• Optimum cooling. 
• MIL Spec design. 

POWER 
SERVICE 

OUTPUT 

1.0 KW CW Amp. 
15 KW Peak Pulse Amp. 
0.1 KW CW Amp. 
30 KW Pulse Osc. 
125 KW Pulse Amp. 
1.0 KW CW Amp. 

.12 KW CW Amp_ 
1.2 KW Peak Pulse Amp. 
.12 KW CW Amp. 

2.5 KW CW Amp. 
1.0 KW CW Amp. 
.15 KW CW Amp. 

1.5 KW CW Amp. 
0,1 KW CW Amp. 
1.4 KW CW Amp. 
2.5 KW CW Amp. 
15 KW Pulse Amp. 
1.0 KW CW Amp. 
14 KW Pulse Amp. 
2.5 KW Pulse Osc. 
35 KW Pulse Osc. 
1.0 KW CW Amp. 
10 KW Peak Pulse Amp. 

"MINI-CAV" OSCILLATOR, 
AMPLIFIER, TRIPLER CAVITIES 
Meet rigid demands for reliability, small size 
and light weight in airborne and similar 
equipment. 

MODEL 
FREQ. POWER SIZE 
GHz OUTPUT DIA. LENGTH 

9010- .988-1.012 3.5 KW min. ]1/2" 41/2" 
9012* 2.84-3.18 10 W peak min. 1" 63\/' 
9013* 4.82-5.22 5.0Wpeak 1" 63\6" 
9017* . 960-1.06 2.5 KW peak min . 1'12" 5){6" 
9019* 2.84-3.00 10 W peak 1" 63\6" 
90228* 5.40 15W 5/8" 233'2" 
9023* 9.0 3.0W min. '){6" :Ll,{6" 
9024- 2.8 lOW peak 1" 3'3\/' 
8207t .940-.980 6KW peak 1'12" 5J{6" 
9009At 4.30 1.0KW min. 13/8" 3J{6" 
9018t 4.30 .25 KWpeak 1" 2%2" 
6016** 1.75-1.80 5.0W Ph" 6){6" 
7009*- 1.23-1.37 LOW min. 1'/2" 10'/2" 
9015** 4.30 2.0MW 5/8" 2'!1/' 
1004tt 1.80-2.00 25MWmin. ]1/4" 3" 
1005H 1.075-1.10 1.OW 1%2" 2" 
5015*** 2.12-2.35 150MWmin. 1'/2" 7" 

WEIGHT 
(APPROX.) 

1 lb. 
12 oz. 
14 oz. 
2 Ibs. 

12 oz. 

3 oz. 
4 oz. 
7 oz. 

20 oz. 
12 oz. 
5 oz. 

2 Ibs. 
1'/2 Ibs; 

3 oz. 

12 oz. 
12 oz. 

2 Ibs. 
output 

*Grid Pulsed Oscillators ttew Amplifiers 
.7083-.7833 tPlate Pulsed Oscillators 

input * * CW Osci /I ators 
***CW Tripier 

SERIES "N" STANDARD 
TRIODE CAVITIES 

Minimum 
Range: 10% 

Amplifiers and oscillators, designed 
for narrow band operation. 

STANDARD OPERATING CONDITIONS 

0.4 0.3 .05 

1.4 0.8 0.7 0.5 

28 18 

DUTY All Pulse Widths: 1.0 usec. CYCLE 

.001 18 12 8 6 

.001 1950 1850 1800 1750 

.003 1700 1500 

BROAD BAND AMPLIFIER CAVITIES 
Give maximum utilization of the • 
gain-bandwidth product, VHF 
through S-Band. Bandwidths more 
than double those of ordinary 
cavities. Flat~top response for easy 
cascading, with minimum reduction 
in overall system bandwidth. Elim
inate mechanical tuning in many 
uses. Excellent phase stability, 
linearity. Compact. 

Model Freq. MHz Gain db Bandwidth--db pts 

3029* 216 10 4.0 MHz @ 3.0 db 
3031* 216 10 4.0 MHz @ 3.0 db 
3021* 420 10 20 MHz @ 3.0 db 
3022* 420 23 20 MHz @ 3.0 db 
2041t 425 9.0, nom. 47 MHz @ 3.0 db 
3012* 425 8.0 50 MHz @ 1.0 db 
3014* 425 26 50 MHz @ 1.0 db 

11026* 425 6.0 50 MHz @ 1.0 db 
11033* 430.5 7.0 33 MHz @ 1.0 db 
3045* 470 19 100 MHz @ 3.0 db 
3017* 476 12 8.0 MHz @ 3.0 db 
3023* 476 12 8.0 MHz @ 3.0 db 
3042* 1025-1150 7.0 120 MHz @ 3.0 db 
3046* 1545 23 20 MHz @ 3.0 db 
3047* 1545 13 20 MHz @ 3.0 db 
3015t 1800 10 30 MHz @ 1.0 db 
3028t 2000 10 30 MHz @ 3.0 db 
l009t 2101.8 16 12 MHz @ 3.0 db 
3020t 2101.8 II, min. 15 MHz @ 3.0 db 

3006Bt 2106 7.0 10 MHz @ 3.0 db 
3040t 2250 9.0, min. 4.0 MHz @ 3.0 db 
1010t 2282.5 10 15 MHz @ 3.0 db 
3005* 2846-2866 9.0 26 MHz @ 3.0 db 

*Pulse Operation tew Operation 

Power Output 

300 walls 
3.0 kilowatts 
5.0 kilowatts 
200 watts 
60 watts 
2.5 kilowatts 
400 watts 
10 kilowatts 
8.0 kilowatts 
20 watts 
15 walls 
250 watts 
1.5 kilowatts 
100 watts 
2.0 kilowatts 
22. watts 
20 watts 
400. mill.iwatts 
15 watts 
10 watts 
22 watts 
50 milliwatts 
500 watts 

MICROWAVE CAVITY LABORATORIES Inc I ~~G~;~g~~I~~~:i~~;~;5 
, • Area Code 312 354·4350 
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MARKETPLACE 
Carry the ~ Seal of Quality 

~ 

HIGH POWER, RF ADD-ON 
AMPLIFIER SYSTEMS 

• 40-1 B,OOO MHz Coverage 

• 100 WATTS to 2.5 KW 

• CW or Pulse Operation 

An exclusive MCl advancement which 

affords quick, economical modernization 

of older installations. Replaces multi

unit lashups with neat, standard 19" 

rack-mounted, high power amplifier 

systems. Complete with power supply, 

coaling source, sequential circuitry, fus

ing and protective interlock. 

CW TETRODE AMPLIFIER SYSTEMS 
Freq. Power Ba,ndwidth 

Model Range MHz Output Gain db. at 3.0 db. 
10270-11043 40-200 1.0 KW 13 1.0 MHz 
10270-11044 200-400 1.0 KW 13 5.0 MHz 
10270-11045 400-800 1.0 KW 13 6.0 MHz 
1 0270- 11 046 800-1000 1.0 KW 12 4.0 MHz 

11017 400·450 2.5 KW 13 6.0 MHz 
10161-11071 40-200 100 watts 13 1.0 MHz 
10161-11070 200-400 100 watts 13 3.0 MHz 
10161-11072 400-800 100 watts 13 5.0 MHz 
10161-11073 800-1000 100 watts 12 5.0 MHz 

KLYSTRON AMPLIFIER SYSTEMS 

Tube 
Model Type 

10282 4K3SJ 
10283 4K3SL 
10284 4K3SK 
10285 4K3SN 
10276 VA888 
10233 VA834B 
10277 VA834D 
10278 VA861 
10286 VA866 
10287 VA930 

High Gain, High Efficiency 
Or Broad Band Tuning Modes 

Freq. Power Max Gain T ned 
MHz Output Gam db. BW MHz 

1700-2400 1.0 KW 47-45 4.0-6.0 
1700-2400 1.0 KW 41-38 9.0-12 
2400-2700 1.0 KW 43-42 10-15 
2850-3050 1.0 KW 45 7.0 
4400-5000 1.0 KW 51 6.0-8.0 
4400-5000 1.0 KW 51 5.5-7.5 
5500-5850 1.0 KW 51 5.5-7.5 
5900-6400 1.0 KW 58 7.0-8.0 
7100-8500 1.0 KW 59 12 

15000-18000 0.5 KW 50 12 

Max B.~ Tuned 
Gain db. BW MHz 

- -
38.3 13-14 
- -
- -
41 13-19 
41 11-17 
41 11-17 
48 11 
50 20 
40 20 

MCl CUSTOM CAPABiliTIES 
Any of the components or systems advertised on these 
pages can be modified for your individual r';quirements. 

Write for' complete catalog covering more 
than 50 standard and custom engineered 
product varieties including solid state 
components and accessories such as pre
selectors, diplexers, low, high and bandpass 
filters, switches, mixers, power dividers, 
power samplers, detectors, attenuators and 
loads. 

SERIES "E" RF TRIODE 
OSCILLATORS, AMPLIFIERS 

150-4000 MHz Coverage 
With Extended Range Tuni 
Use as system components or test equipment. 
Modified to your requirements. 

PULSED 
OSCILLATORS 

Available from stock 

Model Frequency Min Power 
Output Number MHz KW 

8038 150-300 1.5 
8021 200-400 1.5 
8026 250-500 1.5 
8018 300-600 1.5 
8022 400-800 1.5 
8024 500-1000 1.5 

Model Frequency 
Number MHz 

8019 600-1200 
8028 1000-1500 
8029 1450-2000 
8027 2000-3000 
8030 3000-4000 

CW OSCILLATORS 
Model Frequency Power Model Frequency 

Number MHz Output Number MHz 
6020 200-550 80 W 7015 550-1000 
6021 550-1215 50 W 7016 1000-2500 
6022 1215-2500 25 W 7017 2500-3500 

Model Frequency 

CW Number MHz 
2026 200550 

AMPLIFIERS 2027 550-1215 
2028 1215-2500 

Min. Power 
Output 

KW 
1.0 
1.0 
1.0 
1.0 
1.0 

Power 
Output 

100 Mw 
100 Mw 
100 Mw 

Power 
Output 
80 W 
50 W 
40 W 

MODEL 10330, SERIES "E" PULSE 
MODULATED SIGNAL GENERATORS 

Complete With Power Supply 
Powerful and versatile test instruments built around Series "E" triode 
oscillators. Available as complete, rack~mounted signal source, with 
integral pulse modulator (same circuitry as Model 102996 below). 
Coverage from 150 to 4000 MHz is facilitated by interchangeable RF 
heads supplied according to specified generator model number. Models 
10330-8046 through 10330-8051 cover 150 to 1000 MHz in six in
dividual ranges at 1.5 kilowatts output. Models 10330-8052 through 
10330-8056 cover 600 to 4000 MHz in five Individual ranges at 1.0 
kilowatt output. 

SERI ES 10299B HIGH POWER 
PULSE MODULATOR 
Designed as companion modulators to Series 
"E" pulsed oscillators. 
• Available in three standard, adiustable out-

put voltage ranges: 0-1.5 KV@ 6.0amperes, 
peak; 0-3.0 KV @ 3.0 amperes, peak; and 
0-6.0 KV @ 1.5 amperes, peak. Peak voltage 
readout accurate to 2.0% of full scale, from 
100 pulses per second up. (Other voltages 
and currents at average power levels to 
100 watts. available on special order.) 

• Pulse characteristics: repetition rate: 100 Hz 
to 12 kHz. Width, varioble, 0.5 to 10 micro
seconds. Rise and fall time; as low as 200 
nanoseconds into resistive load. 

• Duty cycle: .001 to .01 with 2.0",6 readout 
accuracy. Overload cut-off, adjustable over 
same range. 

110 North Beach Avenue 

MICROWAVE CAVITY LABORATORIES Inc LaGrange, Illinois 60525 
, • Area Code 312 354-4350 
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POWER METERS 

Model 443 - $550. plus mounts 
Thermocouple Power Meter For Aver
age and Peak Power Measurements 
• Wide dynamic range: 0.3 '"W to 

100 mw full scale (-35 DBM to 
+20DBM) 

• High accuracy: 1% full scale, 
2.3% total RF error 

Model 447 - $450. plus mounts 
Temperature Compensated Meter For 
Power Calibration and Monitoring in 
Production Tests 
• Good accuracy: 3% for meter, 4% 

total RF error 
• Direct reading: from 1 ,"W to 10 

mw (-30 DBM to +10 DBM) 

Model 66A3A - $890: plus mounts 
Peak Power Meter For Continuous, 
I nstant Readings of Peak Power 
• Direct readout: 3 to 300 mw inde· 

pendent of pulse width, shape and 
PRF 

• Accuracy: within 8% total rms 
error - RFI shielded 

FREQUENCY METERS - Coaxial.2 to 10.5 GHz, Waveguide 2.6 to 26.5 GHz 

Model 445 - $975. 
Precision RF Power Bridge For Stand
ard Use For Precise Calibration 
• Very high accuracy: 0.15% for 

bridge, 1.15% total RF error 
• Automatic temperature compensa~ 

tion - range of 10,"w to 10 mw 
from 10 MHz to 12.4 GHz. 

Coaxial - provided as a packaged unit Waveguide - for reaction·type frequency measurements, direct reading 

Frequency (GHz) 0.2·0.5 0.5·1.5 1.5·2.4 3.95·5.85 5.85·8.20 7.05'10.0 12.4-18.0 18.0·26.5 

Absolute MHz 0.5 1.0 2.0 0.060% 0.065% 
Accuracy 

'Maximum 5 10 2 ' 
Grad. Incr. 
(MHz) 

Nominal Q 700 500 10,000 8,500 

Model 806 12Cl 12Gl 

Price 425 $495 $400 $375 

HIGH DIRECTIVITY REFLECTOMETER COUPLERS 

PRECISION COUPLERS AND HYBRIDS 
MINIATURE COUPLERS 

4000 Series 

freq. Flat- Direct- Madel 
(GHz) ness ivity 

(db) (db) 
.030-.060 ±1 25 40008 

. 06r 125 ±1 25 4001B 
• 125-.250 ±1 25 4002B 
.250·.500 ±1 25 40108 

• 500-1.0 ±1 25 4011B 
1.0· 2.0 ±1 20 40128* 
2.0·4.0 ±1 20 4013B' 
4.0 - 8.0 ±1 17 4014' 
7.0-12.4 ±1 17 4015' 

12.4-18. ±.5 15 4016' 

Price 

$200. 

$200. 
$125. 
$125. 

$125. 
$125. 

125. 
150. 

$170. 

$175. 
Coupling values:l0. 20, 30 db 

'Also available 6 db value 

HYBRID JUNCTIONS 

NPM MINIATURE 

Flat- Price Flat· VSWR 
ness ness 
(db) (db) 

±.5 1.25 4027B $250. 

±.5 1.25 40288 $250 . 
±.5 1.25 40298 $250 . 

±.5 1.1 3.029 $250. ±.5 1.25 4030B $125. 
±.4 1.1 3030 250. 
±.25 1.2 3031 $225 . ±.5 1.25 4031B $125. 
±.25 1.2 3032 $225. ±.5 1.25 40328 $125. 
±.25 1.25 3033 225. ±.5 1.25 40338 $125. 
±.5 1.3 3034 $250. ±.5 1.30 4034 $175. 
±.5 1.35 3035 $250. ±.5 1.35 403.5 $175. 

±.7 1.50 4036 250. 
Coupling value:3 db Coupling value: 3 db 

0.070% 0.095% 0.105% 

2 

8,000 5,000 

12Hl 12Ul 

$300 $275 

HIGH DIRI!CTIVITY 
30110 Series 

±1 30 3000 

±1 30 3001 
±1 25-30 3002" 
::+-1 25-27 3003*' 
±1.2 17·20 3004*'t 

t(4.0 to 10. 
GHz 

10 

4.000 

12K 1 

$350 

$150. 

$150. 
$150. 
$150. 
$200. 

Coupling values,10, 20, 30 db 

Dual Directional 
Model 3020 Series (20db coupling) 

Directivity 
(db) Model 

35 3020A 

±0.3 27-30 3022 

±0.3 25 3024 

Price $250 

MAXIMAL FLATNESS 
EXTENDED FREQUENCY 

Flat- Direct- Model Price 
ness ivity 
(db) (db) 
±.5 25 3059-20 $125. 

±.5 20 3060-20 $ 98. 
.125-.250 ±.2 20 3039·20 $200. 
.240-.500 ±.2 20 3040*' $250. 

.50-1.0 ±.L' 20 3041 $200. 
.92-2.2 ±.2 20 30428 $200. 
1.7-4.2 ±.2 20 30438 $200. 
3.7-8.3 ±.2 17 30448 $200. 
7.0·12.4 ±.2 15 3045C*' $250. 

Coupling values: 10, 20, 30 db 

"Available in 10. 20, 30 db - priced accordingly. 
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THE NARDA MICROWAVE CORPORATION 
PLAINVIEW, L.I., NEW YORK 11803 

516 - 433 - 9000 TWX 510 221 1867 CABLE N A R 0 A COR P P LA I N V lEW NEW YO R K 

TERMINATIONS 

COAXIAL - DC TO 12.4 GHz 

Power 
Peak VSWR Model Price 
5KW 1.3-1.4 368 $500 

175W lOKW 1.1-1.2 369 $250 

DC-10 GHz 5W 2KW 1.05-1.2 370 $60 

2-12.5 GHz lOW lOKW 1.05 max. 371 $55 

DC-12.4 GHz 20W 2KW 1.05-1.5 374 $65 

DC-12.4 GHz lOW 2KW 1.05-1.3 375 $6~ 

DC-12.4 GHz 50W 40KW 1.05-1.3 376 $85 

2-12.4 GHz lOW 10KW 1.05 372* $110 

"Sliding Termination Prices include Type N connectors 
- other connectors are available. 

WAVEGUIDE - 1.12 TO 40GHz 
LOW POWER 

FREQ. FREQ. RANGE Power Power 
BAND CHz Av . Peak VSWR Model 

C 3.95- 5.85 5W 2KW 1.015 303C 
XN 5.85- B.20 2W 1KW 1.015 302C 

B 7.05-10.00 2W lKW 1.015 301C 

X 8.20-12.40 1W 1KW 1.015 3UOC 

KU 12.40-18.00 1W 1KW 1.015 299C 
K 18.00-26.50 .5W .2KW 1.015 298C 

V 26.50-40.00 .5W .2KW 1.015 V297C 

HIGH POWER 
FREQ Power Power 
BAND Avg. Peak VSWR Model 

S 3.5KW 3.2KW 1.1 324B 

2.0KW 1.0MW 1.1 323B 
XB 600W 460KW 1.1 321B 

X 500W 290KW 1.1 320B 

KU 12.40-1B.00 250W 160KW 1.15 319B 

K 18.00-26.50 150W BOKW 1.1 318B 

PRECISION COAX 7MM 
SLIDING TERMINATIONS 
Model 
Frequency (CHz) 
VSWR (max.) 

Power (watts, 
average) 

Price 

5372 
2.0 to 17.0 
VSWR element: 

1.05, 2.0 to 3.7 GHz 
1.02, 3.7 to 17.0 GHz 

Add VSWR of APC-7 pair 
to sl ide at frequency 
of operation: 1.003 + 
0.002 fGHz) 

10 
$250. 

PRECISION COAX 14MM 
SLIDING TERMINATIONS 
Model 
Frequency (CHz) 
VSWR (max.) 

6372 
1.0 to 8.5 
VSWR element: 

1.03 (max.) at 1.0 GHz 
1.02 (max.) at 2.0 GHz 

Add VSWR of GR-900 

Price 

$70 
$60 
$40 
$35 
$40 
$60 
$60 

Price 

$220 

$175 
$110 
$B5 

$110 
$125 

pair to slide at frequency 
of operation: 1.001 + 
0.001 (fGHz) 

Power (watts, 
average) 

Price 

20 

$250. 

PULSED SIGNAL SOURCES and 
KLYSTRON POWER SUPPLIES 

Model 18500 - High Power Pulse Signal Sources 
from 200 to 9500 MHz with 5 KW output with 
11 interchangeable RF heads. Get continuously 
variable peak power, repetition rates and pulse 
widths. External pulse capability. 

Model 62A1A - Universal Klystron Power Supply 
features automatic switching of meter scales a$ 
the beam voltage is advanced for continuously 
variable beam from 200 to 4000 volts. Precise 
regulation of 0.01%. Maximum ripple of 3 mw. 
ONLY $1650. 

ATTENUATION CALIBRATION 

VSWR Amplifier Model 441F is qualified to meet Model 61A1B - Attenuation Calibrator is capa-
MIL-I-38702. Sensitivity - 0.1 /-LVolt for full ble of highly accurate measurements over the 
scale deflection. Recorder output for full scale frequency range of 10 MHz to 40 GHz. Features: 
deflection - 1ma into 1500 ohms. Digital indi- 100 db single-step attenuation measurements; 
cation in 2 db steps, up to 70 db. Temperature built-in noise generator; power and attenuation 
compensated from 0° to +55°C for accuracy. measurements to below -117 DBM; precision 
$450. and resolution better than 0.05 db. $2825 

ATTENUATORS 
FIXED ATTENUATORS 

Model 777" 771"" 774tt 
Freq. Range DC to DC to DC to DC to DC to 

12.4 GHz 3 GHz 10 GHz 11 GHz 5 GHz 

Attenuation 3, 6, 10, 
3, 6, 10, 20, 30, 40, 50, 60 db values 20 db 3, 6, 10, and 20 db 

values 
1m edance 50 ohms 
VSWR (Max.) 1.15-1.30 1.20-1.25 1.20-1.25 1.30 max. 
Power Rating 

Temp. Stability 
Price (for type N) 

3-20 db $85. $35. $125. $250. 
30-60 db $100. 

"For TNC & NPM add $25. When ordering TNC use suffix "T", for NPM use prefix "4" 
""For TNC & NPM: 3 db to 20 db values add $15. 30 db to 60 db values add $20. 
ttAvaiiable in Type N only (1 male/1 female) 

Peak power rating based on measurements made at a duty cycle .001 

Model 4778 4719 
NEW - micro-pad™ Freq. Range.(GHz) DC-12.4 DC-18 

STEP 
ATTENUATORS 

Model 
Freouency 

Attenuation 

VSWR (max.) 
Price 

710, 7l0P 

Attenuation (db) 3,6,10.20 3,6,10,20 
Impedance (Ohms) 50 50 
VSWR. (Max.) DC-4 GHz, 1.15 DC-4 GHz: 1.15 

4-12.4 GHz, 1.30 4-12.4 GHz, 1.30 
12.4-18 GHz, 1.35 

Power Average (watts) 2 2 
Peak (KW) 0.2 0.2 

Price $60 $75 

• Positive detent - absolute repeatability 
- better than 0.05 db. 

• Zero position insertion loss - less than 0.5 db 

• Precision spring RF contact assembly - low VSWR 

711. 711P 712 713 
DC to 12.4 GHz DC to 124 GHz DC to 12.4 GHz DC to 12.4 GHz 
o to 60 db o to 10 db o to 60 db o to 60 db 
in 10-db steps in I-db steps in I-db steps in lO-db steps 

1.35 1.35 1.35 1.35 
$450. $625. $1250 $450. 
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MINIATURE COAXIAL MICROWAVE 
CONNECTORS 

OSM Miniature, 
. Semi-rigid Cable 

Types 

OSM Miniature, 
Flexible Cable 

Types 

OSM Miniature, 
Flange Mount 

Types 

OSM Miniature, 
Hermetically Sealed 

Types 

OSM Miniature, 
Integrated Circuit 

Types 

OSSM Subminiature, 
Semi-rigid and 
Flexible Cable 

Types 

Types Nand TNC 
Coaxial Connectors 

Between Series 
Adapters 

COMPONENTS 

1·

·'''''····'·····'·&·'·'·'',· .•. 

(, '*, 

2~~~:i 

Couplers, Coaxial 
Directional 

Couplers, 
3dB Hybrid 

Detectors, Crystal 
and Back Diode 

Power Dividers, 
Two-way and 

Four-way 

Attenuators, Fixed 
Coaxial 

Waveguide Adapters 

Terminations, 
Precision Coaxial 

Terminations, 
Miniature Coaxial 

Monitor Tees, 
Monitor Tee/DC 

Blocks 

Integrated Circuit 
Fixtures and Mounts 

SOLID STATE 
DEVICES 

Solid State Oscillator 
Electrically Tunable 

Series 28670 
125MHz to 1.0 GHz 

Solid State Oscillator 
Electrically Tunable 

Series 28770 
1.0 GHz to 5.0 GHz 

Solid State Oscillator 
Mechanically Tunable 

Series 28650 
10 MHz to 2.2 GHz 

Balanced and Double 
Balanced Mixers 

Mixer/IF Preamplifiers 

24600 HALLWOOD CT .• FARMINGTON, MICHIGAN 48024 • TEL (313) 255-1400 • TWX 810-242-1463 

See YELLOW SECTION for Local Offices, Phones eem/1969 



High·reliability structures .. . 
Quick Reaction Capability .. . 
at lowest cost 
Production is our business. Value Engi
neering is our most important product. 
Add to the broad-based facilities of 
Premier Microwave Corporation the spe
cialized facilities of its wholly-owned 
subsidiary, Portchester Instrument Cor
poration ... and you have a combined 
capability uniquely equipped to handle 
your toughest, tightest production and 

quickest delivery problems in the microwave field. 

Complex rigid and flexible waveguide structures? Coaxial struc
tures? FlATLlNE® and balanced strip transmission line structures? 
Ferrite devices? Invar cavities? With your order, you get the plus
value of Premier/ Portchester capability in virtually all phases of 
microwave transmission. 

eem/1969 

Beginning 'with our complete tool and die 
department, where we produce our own pre
cision-built jigs, fixtures, dies, and gages ... 
to our model shop ... to our brazing and 
welding department ... to our finishing de-
partment, equipped to handle all specification 
painting, plating, and other finishing opera
tions ... to our extensive test laboratory and 
antenna pattern range ... the know-how we 
have accumulated over 25 years enables us 
to manufacture complex microwave compo
nents to exacting mechanical and electrical 
requirements in volume and at low cost. 

The large body of Premier tools and designs 
amassed over 25 years is supplemented by 
our recent acquisition of Budd-Stanley tools 
and designs. This extensive storehouse of 
experience is yours to draw on. 

Why not try us. Phone, TWX, write, or call. 
Or contact the Premier sales representative 
nearest you. 

Latest advances in microwave link fabrications for tomorrow's communication needs. 



. SECTION 3400 M,iiij'ffiN 

EQUIPMENT BY SiERRA ..... . 

Model 164B In'Line RF Wattmeter 

Model 1648 In-Line RF Wattmeter 

• Measures both incident and reflected 
power on 50-ohm transmission systems 

• Power ranges from 100 milliwatts to 
5000 watts 

• Frequency ranges from 2 to 1000 MHz 

• Ten plug-in elements, each with four 
full-scale power ranges 

• Insertion VSWR, with Type N connector, 
less than 1.08, except on I-watt ranges 

• Direct-reading VSWR scale 

• Accuracy, ±5% full scale, all ranges 

• "Twist-Off" r-f connectors, eight 
different types 

• Weight, 71f2 Ibs. with one plug-in 
element 

• Price, in standard FMN configuration, 
$95.00 

Plug-In Elements for 1648 Wattmeter 

Model 

IBOA·52 

IBOA-14B 

IBOA-470 

IBOA-1000 

IBIA-250 

IBIA-I000 

270A-30 

270A-75 

270A-470 

271A-30 

Frequency 
Range (MHz) 

25-52 

50-14B 

144-470 

460-1000 

25-250 

200-1000 

2-30 

10-75 

70-470 

2-30 

Power Ranges 
(Watts) 

I, 5, 10, 50 

I, 5, 10, 50 

I, 5, 10, 50 

I, 5, 10,50 

10, 50, 100, 500 

10, 50, 100, 500 

50, 100, 500, 1000 

50, 100, 500, .1000 

50, 100, 500, 1000 

100, 500, 1000, 5000 

Price 

$110.00 

$110.00 

$110.00 

$110.00 

$ 75.00 

$ 75.00 

$115.00 

$115.00 

$115.00 

$125.00 

Model 160 Series Dry Coaxial Loads Model 160B Series Silicone Dielectric Coaxial Loads 

Model 160 Series Dry Coaxial Loads 

• Power ratings to 100 watts • Dry construction, no dielectric coolant 

• Frequency ranges from DC to 11 GHz • Operate in any position 

• Impedance, 50 ohms • "Twist-Off" connectors accepted by 
50- and 100-watt models 

Summary Specifications, 160 Series Loads 

Model 

160·1 

160-5 

160-20 

160-500 

160-1000 

Average 
Power 
Rating 
(watts) 

1 

5 

20 

50 

100 

Overload 
Average Power 

(minutes) Connector 
50% 100% Types 

5 I N 

5 1 N 

5 1 N 

5 1 "Twist-Off" 

5 1 "Twist-Off" 

1. Delivered with Type N connectors, male or female. 

Frequency 
Range 

DC-11 GHz 

DC-11 GHz 

DG-6 GHz 

DC-5 GHz 

DC·5 GHz 

Maximum 
VSWR 

1.1, DC-4 GHz 
1.15, 4-6 GHz 
1.25, 6-11 GHz 

1.1, DC-4 GHz 
1.2,4-6 GHz 
1.5, 6-11 GHz 

1.1, DG-! GHz 
1.15, !-4 GHz 
1.5, 4-6 GHz 

1.1, DC-l GHz 
1.2, 1-4 GHz 
1.4,4-5 GHz 

1.1, DC·l GHz 
1.2, 1-4 GHz 
1.4,4-5 GHz 

Size & Weight 

3/4" 0 x l3/4" L 
3 oz. 

I" 0 x 3'1," L 
4'12 oz. 

15/s" D x 41/2" L 
B oz. 

2'/4" W x 2'12" H 
x 73/8" L 
1112 Ibs. 

3" W x 33f4" H 
x 11'12" L 
3'12 Ibs. 

2. Delivered with Type N or UHF connectors, male or female. Types C, HN, and BNC are $10.00 additional. 
Types LC and TNC are $30.00 additional. 

Model 1608 Series Silicone Dielectric Coaxial Loads 

Price 

$20.00' 

$25.00' 

$30.00' 

$49.00' 

$75.00' 

• Power ratings of 150, 300, 600, and • Long-life, non-carbonizing silicone 
1000 watts dielectric fluid 

• Frequency coverage to 5 GHz 
• Impedance, 50 ohms 

• Sealed aluminum housings 

Summary Specifications, 1608 Series Loads 

Model 

160B-150 

1608-300 

160B·600 

1608·1000 

Average 
Power 
Rating 
(watts) 

150 

300 

600 

1000 

Overload 
Average Power 

(minutes) 
50% 100% 

10 5 

10 5 

10 5 

10 5 

Frequency 
Range 

DC·4 GHz 

DC-4 GHz 

DC-5 GHz 

DC-5 GHz 

• Up to V3 smaller than comparable loads 

• "Twist-Off" connectors, eight different 
types 

Maximum 
VSWR 

1,1, DC-500 MHz 
1.2, 500 MHz-4 GHz 

1.1, DC-l GHz 
1.2, 1-4 GHz 

1.1, DC-l GHz 
1.2, 1-3 GHz 
1.5, 3-5 GHz 

1.1, DC-l GHz 
1.2, 1-3 GHz 
1.5,3-5 GHz 

Size & Weight Price 

3W'Wx6"H $ 70.00' 
x 6'12" L, 23/4 Ibs. 

4'1s" W x 73/," H $ 95.00' 
x 93/4" L, 63/4 Ib~. 

6"WxB1f4"H $155.00' 
x 14" L, 15'12 I bs. 

63fs" W x 93fs" H $265.00' 
x 20" L, 29'12 Ibs. 

1. Delivered with Type N or UHF connectors, male or female. Types C, HN, and BNCare $10.00 additional. 
Types LC and TNC are $30.00, and 15/," rigid line is $70.00 additional. 

Prices and specifications subject to change without notice. 

"692 See YELLOW SECTION for Local Offices, Phones eern /1969 
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for the measurement of RF Power 

Model 401A Series RF Termination wattmeters Model 148 Crystal Detector 

Model 401A Series RF Termination Wattmeters 

• Power ratings of 120, 250, 500, and • Partially expanded meter scale simpli-
1000 watts fies measurements in low power ranges 

• Four switch-selectable power ranges on 
250-, 500-, and 1000·watt models 

• Frequency ranges from 2 to 1000 MHz 
• Wide dynamic range (500 to 1) 
• Accuracy, ±5% full scale 
• Maximum VSWR, 1.2 

• Sealed terminations (no bellows, no air 
vents) 

• Long·life, non-carbonizing silicone di
electric fluid 

• "Twist-Off" connectors, eight different 
types 

Summary Specifications, 401 A Series RF Termination Wattmeters 

Model 

401A·120L 

401A-120M 

401A·120H 

401A·250L 

401A-250M 

401A-500L 

401A-500M 

40IA·IOOOL 

401A-1000M 

Maximum 
Power 
Rating 
(watts) 

120 

120 

120 

250 

250 

500 

500 

1000 

1000 

Power 
Ranges 
(watts) 

0-30 
0'-120 

0-30 
0-120 

0-30 
0-120 

0-7 
0-25 
0-70 
0-250 

0-7 
0-25 
0-70 
0-250 

0-15 
0-50 
0-150 
0-500 

0-15 
0-50 
0-150 
0-500 

0-30 
0-100 
0-300 
0-1000 

0-30 
0-100 
0-300 
0-1000 

Frequency 
Range (MHz) 

2-30 

30-500 

400-1000 

2-30 

30-500 

2-30 

30-500 

2-30 

30-500 

Size & Weight Price 

3V2"W x 6" H 
x 8%" L, 4'1. Ibs. 

$195.00' 

same $195.00' 

same $195.00' 

47/8" W X 73/8" H $275.00' 
x 13" L, 9 Ibs. 

same $275.00' 

6"Wx8V."H $325.00' 
x 17V." L, 18 Ibs. 

same $325.00' 

6%" W x 9318" H $450.00' 
x 23" L, 33 Ibs. 

same $450.00' 

1. Delivered with Type N or UHF connectors, male or female. Types C, HN, and BNC are $10.00 additional. 
Types LC and TNC are $30.00 additional, and 1%" rigid line is $70.00 additional. 

Prices and specifications subject to change without notice. 

Complete data on all equipment shown available from: 

........... ............. 
Sierra "Twist· Off" Connectors 

Model 148 Crystal Detector 

• Functions in either 50- or 75·ohm co· 
axial systems (converts simply by re
placing an interchangeable terminating 
resistor) 

• Frequency range, 30 to 1200 MHz 
• As a detector or a demodulator, will 

accept input powers up to 80 milliwatts 

• Maximum VSWR, 1.5 
• Price, $75.00 (75-ohm resistor available 

as Part No. SP 5129-1-75, price $5.00) 

Sierra "Twist-Off" Connectors 

• Readily replaceable in the field 
• Choice of eight different connector 

types 

• Accommodate virtually all 50-ohm trans
mission lines 

Ordering Information, "Twist-Off" Connectors 

Type Stock Number 

N 914600012 male 
914600013 female 

C 914600082 male 
914600081 female 

UHF 914600022 male 
914600023 female 

HN 914600078 male 
914600079 female 

LC 914600080 male 
914600075 female 

BNC 914600083 male 
914600076 female 

TNC 914600085 male 
914600084 female 

15/s" rigid line 914600071 

Sierra Electronic Operation /3885 Bohannon Drive / Menlo Park, California 94025/ Phone (415) 322·7222/ TWX: 910-373-1282 

PHILCD 
eem/1969 

PHILCO-FORO CORPORATION 
Sierra Electronic Operation 
Menlo Park, California • 94025 

.See YELLOW SECTION for Local Olllces, Phones 1693 
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RFA RF AMPLIFIER COMPANY 
BOX 141 • LAKE GROVE, NEW YORK ., (516) 724-1831 

MINIATURE MIXERS, HYBRIDS & AMPLIFIERS 
• DOUBLY BALANCED MIXERS • QUADRATURE HYBRIDS 
• BALANCED MIXERS • MIXER PREAMPLIFIERS 
• POWER DIVIDERS AND HYBRIDS • IF AMPLIFIERS 
• SPECIAL MIXERS, HYBRIDS, AMPLIFIERS 

MINIATURE MIXERS 
(DC-lOOO MHz) 

M10 M14 

Case TO·33 Case TO·5 

DOUBLY BALANCED (DB) AND SINGLY BALANCED (SB) MIXERS (DC-lOOO MHz) 

Model Freq. Can. Eff. 1501. (dB) Case Del. Price 
No. Type (MHz) Typ. Max. Typ. Min. TO- Weeks (1-4) 

M10 DB .25-900 6dB 10 dB 30 10 33 Stock/3 $60 

Mll DB 10-1000 6 10 30 10 33 Stock/3 60 

M14 SB .25-500 6 10 30 10 5 Stock/3 10* 

M16 SB 10-1000 6 10 30 10 33 Stock/3 40 

* In 1,000 quantity. 

STANDARD MIXERS HIGH ISOLATION, LOW CROSS MODULATION (DB) MIXERS (DC-500 MHz) 
(DC-500 MHz) 

Model Freq. Can. Eft. 1501. (dB) Case Price 
No. Type (MHz) Typ. Max. Typ. Min. .Inch (1-4) 

M500 DB .2-500 6dB 9 dB 50 45 2.3 x .6x 1.7 $85* 

M600 DB .2-500 6 9 45 40 2.3 x.6 x 1.7 75 

M700 DB .2-500 6 9 45 40 .4 x.4 x .8 60 

BNC Connectors are standard for the M500 and M600. Add $20 for OSC Connectors. 
* Tightly controlled cross modulation and balance. 

POWER DIVIDERS MINIATURE POWER DIVIDERS (1-1000 MHz) 
(1-1000 MHz) 

H20 H21 

QUADRATURE HYBRIDS 
(1-1000 MHz) 

1694 

Model Freq. Ins. Loss (dB) 1501. (dB) Case Del. Price 
No. Type (MHz) Typ. Max. T~p. Min. TO- Weeks (1-4) . 

H2O 2 Way 1-200 .5 .8 45 35 33 Stock/3 $45 

H21 2 Way *.2-1 GHz .7 1.0 25 20 5 Stock/3 45 

* 10% bandwidth at any center frequency from 200 to 1,000 MHz. 

FOUR PORT HIGH ISOLATION QUADRATURE HYBRIDS (1-1000 MHz) 

Ins. Loss 
Model Freq. (dB) 1501. (dB) Case Price 

No. Type (MHz) Typ. Max. Typ. Min. Inch (1-4) 

HQ100 Quad 1-100* .2 .5 50 30 1 x 1.8 x 2.8 $75 

Add $10 for frequencies other than 30 or 60 MHz. BNC Connectors are standard. 
Add $20 for OSM Connectors. 
* The bandwidth is 10% with any center frequency from 1 to 100 MHz. 
Request information on unlisted types and specials. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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'Miliij'ffiD S EeTI 0 N 3400 

offers . 
mlcrovvave 

transmitters, . 
receivers 

and 
components 

Our new catalogs describe our comprehensive 

line of standard models, custom designs, and many 

other receiver and transmitter components. 

Send for catalogs and see listings on following pages. 
EEM Section 3400. 

new! 
CATALOG69a 
MICROWAVE 
,RECEIVERS 
AND RECEIVER 
COMPONENTS 

new! 
BULLETIN MP·102 
MIXER 
PREAMPLIFIERS 

new! 
CATALOG 6gb 
ALL SOLID STATE 
FM MICROWAVE 
RELAY 
EQUIPMENT 

~[}=O@ RHG ELECTRONICS LABORATORY-INC 
94 MILBAR BOULEVARD. FARMINGDALE. LONG ISLAND. NEW YORK 11735 (516) 694-3100 

SEE DETAILED LISTING OF RHG PRODUCTS ON FOLLOWING NINE PAGES 

See YELLOW SECTION for Local Offices, Phones 1695 
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~[J=Q~ all solid-state FM MICROWAVE RELAY EQUIPMENT 

AIR-TO-AIR RELAY LINKS 

• Meets Mil-E-5400 

• Basebands to 20 MHz 

• Power to 100 watts 

FMT/ATR Series 
Transmitter 

This series of Microwave FM-TV links is intended for high resolu
tion FM-TV transmission and reception. Links are available in L, 
S, C, and X bands and are all solid state with the exception of the 
output TWT amplifier used with some of the higher power models. 

AIR-TO-GROUND RELAY LINKS 
• Meets Mil-E-5400 • High Resolution 

• Power to 100 watts 

4W Transmitter 
(Mini-Link) 

RHG offers a complete capability in air-to-ground Relay Link Sys
tems for aircraft and missile applications. These systems offer a 
proven performance capability for transmission of TV, Telemetry, 
and other wideband information. 
While the configurations shown are typical, several other standard 
packages are available. 

FOR ADDITIONAL MODELS AND COMPLETE INFORMATION. SEND FOR CATALOG 698 

1696 See YELLOW SECTION for Local Offices, Phones eemJ 1969 
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all solid-state FM MICROWAVE RELAY EQUIPMENT ~D=O~ 

GROUND STATIONS - PORTABLE 
• All solid state • L, S, C, and X bands 

Transmitting end 01 link 
complete with tripod, 
tilthead and 4 It. diam. 
antenna. 

The "MRS" series of portable microwave FM-TV relay links are 
completely self-contained transmitter-receiver combinations 
which include the antenna tripod and tilt head for both ends. The 
link is intended for the transmission of color or monochrome FM
TV, wideband video data, or multichannel telephony. 

GROUND STATION-FIXED 

~ D=O @ RHG ELECTRONICS LABORATORY, INC. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

94 MILBAR BOULEVARD 
FARMINGDALE, LONG ISLAND 
NEW YORK 11735 (516) 694-3100 

1697 
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• 
~D==O@3 MICROWAVE FM TRANSMITTERS 

.. WIDEBAND PERFORMANCE 
• LOW DISTORTION 

• ALl,. SOLID STATE • HANDLE VIDEO, TELEMETRY AND MULTIPLEX 
• L, S, C AND X BAND • POWER OUTPUTS TO 100 WATTS 

MINI"LINK SERIES 
• < 75 cubic inch~s • 5 Ibs. 

The "MLT" miniature series is designed for those applications 
requiring a compact module, which incorporates only the essential 
elements and features without sacrifice of performance. 

19" RACK MOUNTED 

The "FMT" series is designed for standard 19" rack mounting. 
This unit is completely self contained, all solid state, and fully 
RFI protected. 

"ATR" STYLE-AIRBORNE 

The "FMT-ATR" series is designed for airborne applications, and 
offers electrical performance identical to the regular "FMT" 
series. 

ADDITIONAL INFORMATION 

1. Deviation: 

2. Video levels: 

3. Output load: 

1. Deviations: 
2. Video: 
3. Power: 
4. Frequency: 
5. Selectable 

Frequency: 

Wideband models ±4 MHz 
Very wideband models ±8 MHz 
Rated deviation produced by 0.7 to 1.4 V p.p (ad
justable) 
All models designed for SOO load. "FMT" and 
"FMTW" models incorporate terminated 3 port 
circulator, protecting against open, shorted, and 
poor VSWR loads 

4. Stability: 

5. RFI: 
6. Fidelity: 

AVAILABLE OPTIONS 

Up to ±24 MHz 
Up to 24 MHz 
Up to 100 watts 
O.S to 13 GHz 

Models with step or continuous tuning available 

6. Pre-emphasis: 
7. Subcarriers: 

'8. AFC: 
9. Multiplex: 

±O.S% from -20 to +SsoC. (all models.) Up to 
±.003% with AFC option 
All models incorporate RFI protection 
Typical linearity <S% over full deviation 

<2% over SO% deviation 
Complete fidelity data related to intended usage 
available on request 

Standard or special networks are available 
Standards at 6.S, 7.S and 8.S Specials up to 20 
MHz 
Stabilities to ±.002% available 
Complete multiplex facilities for TV, Telemetry. 
Telephony are available 

SEE "SYSTEM PERFORMANCE CONSIDERATIONS" ON OPPOSITE PAGE WHEN ORDERING 
TRANSMITTER·RECEIVER COMBINATIONS 

1698 See YELLOW SECTION for Local Offices, Phones eem/1969 
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MICROWAVE FM RECEIVERS ~C=O@3 

• WIDEBAND FM-TV • VIDEO DATA LINKS • MULTICHANNEL TELEPHONY • BANDWIDTH TO 50 MHz 
• LOW DIFFERENTIAL PHASE AND GAIN • FIXED OR TUNEABLE 

• • 
CJ ~ .. ·.'.' ... i .... 

1. 
The photos on this page show three packaging options available 
for the FMR series. They are available in L, S, C or X-band and have 
low thermal and intermodulation noise characteristics. They are 
wideband, phase equalized and can provide distortion-less base
band signals of up to 12 MHz. 

Receivers intended for mounting in standard 19" relay racks 
require 5Y4" of panel height. The unit illustrated above is shown 
in a bench type instrument case, which is an optional extra. 

RHG's complete line of FM receivers are also available for airborne 
applications. They are packaged in BIOI size standard "ATR" cases 
with built-in cooling. They utilize shock mount tray MS91405-BIDI 
(not supplied). 

SYSTEM PERFORMANCE CONSIDERATIONS 

When individual transmitters or receivers are ordered, RHG utilizes a suitable 
laboratory standard mating test receiver or transmitter to perform final test on 
this unil. 

When a transmitter-receiver combination is ordered, RHG will perform appli· 
cable system tests on the units, as well as individual tests. These tests are 
conducted with the transmitter and receiver connected by suitable attenuators 
to provide a received signal level of -40 dbm nominal. 

Typical fidelity characteristics are as follows: 
TV TESTS: (Std. 525 line pre and de-emphasis utilized) 
Using std. test Signals per EIA RS-170 
Dift. gain: ±0.25 db 
Dift. phase: ±0.5° 
Video Signal to noise: 58 db p-p/rms (EIA weighting) 
Video Signal to hum: 50 db 

NPR TESTS: (Using Marconi noise loading test set TF2091 & TF2092) . 
At baseband loading of 4 MHz. providing p-p deviation of 8 MHz, typical NPR is 
-40 db at the midband sial. 
HARMONIC DISTORTION: 
Single tone harmonic distortion, measured over this system baseband, at rated 
deviation is typically <2%. 
INTERMODULATION (Two tone): 
utilizing two signals, each producing one-half the rated deviation, and produc
ing in band 2nd and 3rd order products, these products are typically greater 
than 40 db down. 
SPECIAL TESTS: 
Any special testing requested to document some particular or unusual aspect of 
performance can be performed on a complete system, or an individual receiver 
or transmitter. RHG engineering personnel are available to discuss these require
ments when applicable. 

RHG ELECTRONICS LABORATORY, INC. 
94 MILBAR BOULEVARD 
FARMINGDALE, LONG ISLAND 
NEW YORK 11735 (516) 694·3100 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1699 
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[}?J[J={1~ MIXER PREAMPLIFIERS 

.0.1 to 40 GHz • NOISE FIGURES TO 6DB • RFI PROTECTION 

MINIATURE COAXIAL SERIES 
• 1.5 cubic inches • 2.5 ounces 

MMPI·2/6A 

The MMP1·2/6A ultraminiature model occupies 1.5 cubic inches, weighs 
only 2lh ounces and requires less than 1/20 watt of power. Its com· 
panion, the MMP1·2/5A standard miniature model, is packaged in 4.5 
cubic inches and weighs 6 ounces. 

WAVEGUIDE SERIES 
• Hybrid and Crossed-Field • Premium Diodes 

The waveguide series of mixer·preamps consist of a low·noise all·silicon 
preamplifier, integrated with either a short-slot hybrid mixer or a crossed· 
field mixer. Frequency coverage from X· through K-band is provided. 

COAXIAL SERIES 
• 32 Models • Low Noise Figure 

MPXI-2/2D 

This series consists of dual crystal balanced hybrid mixers, electrically and 
mechanically integrated with low-noise all-silicon preamplifiers. The pre
amplifier portion of the units is available in two sizes as shown in the 
photos. 

STANDARD MODIFICATIONS 
1. RFI Protection: Standard on MPX and MMP series,$50 additional on all other 2. High Power Preamps: Providing +20 dbm output capability are available on 

units. most models. 

LOWER NOISE UNITS 
Noise figures shown are single Sideband, and represent typical performance for 
production units. Lower noise units, especially for spot RF frequencies can be 
supplied on special order. The use of "super·premium" diodes and/or transistors 

will generally result in improved noise figure. An All·type 70 Hot·Cold noise 
standard assures accuracy. Noise figures under 6.0 db have been achieved on 
special designs. 

FOR ADDITIONAL MODELS AND COMPLETE INFORMATION, SEND FOR CATALOG MPI02A 

1700 See YELLOW SECTION for Local Offices, Phones eem /1969 
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'g,idlNg SECTION 3400 

MIXER PREAMPLIFIERS ~D=O~ 

• IF BANDWIDTHS TO 240 MHz • PHASE MATCHING TO 50 • HOT CARRIER DIODES 

GAIN AND PHASE MATCHED MODELS 
- 5° and 1 db matching - Coax and waveguide 

Model MP08!7A 
(3 channel) 

Model MP2·4/7C 
(3 channel) 

This series offers the user a wide range of standard models for mono· 
pulse, phased array, and other applications where precise matching over 
temperature and AGC range is needed. Specifications apply to two and 
three channel devices. To order, specify model no. and number of channels. 

DOUBLE BALANCED MIXER PREAMPS 
• Low 1M - High LO-RF Isolation 

This series offers the user wideband high performance and are ideal as 
the second converter in double conversion systems. 

WIDEBAND AND SPECIAL PREAMPS 
• IF Bandwidths to 240 MHz - IF Center Freq. to 450 MHz 

These wideband preamps are available with the standard mixer types 
shown on the opposite page. To order, replace suffix 2A, 28, 2C, or 2D 
with the suffix shown in "TYPE" column. Virtually any other IF com· 
bination is available on request. 

RHG ELECTRONICS LABORATORY, INC. 

See YELLOW SECTION for Local Offices, Phones 

94 MILBAR BOULEVARD 
FARMINGDALE, LONG ISLAND 
NEW YORK 11735 (516) 694·3100 

1701 
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LINEAR IF AMPLIFIERS 

• WIDE RANGE OF MODELS • GAIN AND PHASE MATCHED • MIL GRADE 

"SUPER" IF AMPLIFIER 
• All Silicon • Closed Loop AGC 

• Phase and Gain Matching Available 
• 40 db Detector Range 

The "EST" Series is designed for use in military receiving systems 
requiring the utmost in performance and reliability. The units are 
built to comply with MIL·E·5400 and MIL·E·16400 and operate 
from -54°C to + 71°C providing MTBF's in excess of 25,000 hours. 
Units may be obtained in gain and phase matched sets. 

SOLID STATE 
• All Silicon • IF and Video Outputs 

• MIL Grade • Risetimes to 25 Nanoseconds 

The "EVT" Series are all solid state, high gain amplifiers. They 
feature a high power IF output plus a low impedance detected 
output. They are capable of pulsed and CW amplification. Power 
required is ±12 VDC at 160 rna. 

MATCHED 3 CHANNEL IF AMPLIFIERS 
• Phase matched to 5° • Gain matched to 1 db 

• Ultraminiature size • MIL grade 

The "ElM" series provides three matched IF amplifier channels 
suitable for use in monopulse and similar applications. Its small 
size and low power drain make it ideal for airborne applications. 

FOR ADDITIONAL MODELS AND COMPLETE INFORMATION, SEND FOR LINEAR IF 
AMPLIFIER BULLETIN IFA l03A AND LOGARITHMIC IF AMPLIFIER BULLETIN LA lOlA 

1702 See YELLOW SECTION for Local Offices, Phones eem/1969 
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LOGARITHMIC IF AMPLIFIERS ~[J=[]~ 

• TRUE LOG COMPRESSION • FREQ. COVERAGE TO 200 MHz • MIL AND MISSILE 
GRADE • RISETIMES TO 10 NSEC. • DYNAMIC RANGES TO 90 DB 

SOLID STATE 
• Risetimes to 10 nanoseconds 

• Center frequencies to 200 MHz 
• Miniature and Standard Models 

The "LT" series provides the widest range of performance param
eters. Their high performance coupled with their built in quality 
make these units ideal for "new system" requirements. Power 
required is ±12 VDC at 160 rna. 

SOLID STATE - ECONOMY 
• Low Cost 

The "LL" series offers true log amplification in an economical 
package design. Features not required in all applications have 
been elimina·ted providing a low·cost high- quality design. 

LOG AMPLIFIER TEST SET 
• Rapid Dynamic Testing of Log Amplifiers 

Additional Specifications 
IF Frequency 30 or 60 MHz no to 100 MHz available on orderl 
Test Signal Range +10 to -90 dbm 
Power Available ± 12 V at 250 rna for unit under test 
Metering Carrier level 
Prices: Model TSL-30 (30 MHzl .............................................. $3995 

Model TSL-SO (SO MHz) .............................................. $3995 
Model TSL·XX (any freq. between 10 & 100 MHz) ...... $4295 

'Matching and modulation check options not included in price. 

RHG ELECTRONICS LABORATORY, INC. 
94 MILBAR BOULEVARD 
FARMINGDALE, LONG ISLAND 
NEW YORK 11735 (516) 694-3100 

See SECTION for Local Offices, 1703 
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~[J=Q~ FILTERS AND MULTIPLIERS 

MICROWAVE FREQUENCY MULTIPLIERS 
• High Conversion Efficiency • Wideband Operation 

• Computer aided designs • L through X band 

The "rvJ" series is designed to produce moderate microwave power levels 
when driven by suitable sources. They are tailored to meet the. require· 
ments of wide band FM microwave relay applications. Inquiries on reo 
quirements for other frequency, bandwidth and power combinations are 
welcomed. . 

MICROWAVE FILTERS 
• Controlled phase characteristics • Computer designed 

• L thru X band • Fixed and tunable units 

FW4·7.2 

The FC and FW series of microwave filters offer the user a wide range of 
characteristics from L through X band. The FC series provides multipole 
performance coupled with a very wide tuning range utilizing advanced 
combline techniques. The FW series offers low insertion loss and a 
readily adjustable passband characteristic to facilitate trimming overall 
system parameters. 

These filters are ideal for use in wide band FM systems where phase 
linearity and group delay are important considerations. RHG engineers 
can provide designs tailored to specific requirements in this area. 

R HG ELECTRONICS LABORATORY, INC. 
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RAVEN 
ELECTRONICS 
INC. 

MICROWAVE SUBSYSTEMS 
A family of microwave subsystems fea· 
turing integrated components has been 
developed in Raven Electronics' engi· 
neering laboratories, and produced for a 
number of applications. Units operating 
from S·band through Ku·band are includ· 
ed in the capability. 
Both stripline and waveguide subsystems 
have been fully lab·tested and are cur· 
rently undergoing field study. 

I n addition, Raven is also delivering 
microwave subsystems making use of 
traveling·wave tube amplifiers, YIG fiI· 
ters, broad band upconverters, and solid 
state test oscillators. 

OTHER PRODUCTS 

Component Product Line 
Airborne or Ground 
Sensors 
A. Frequency 
B. Voltage 
C. Phase 
D. Combinations of above 

Timers (All Variations) 
A. Electromechanical 
B. Solid State 

Power Supplies 
A. Inverters 
B. Frequency Changers 
C. TWT High Voltage Supplies 
D. Conventional DC Supplies 
E. Telemetry Calibrators 

Programmers 
A. Sequential 
B. Logic 

Flashers 
A. Electromechanical 
B. Solid State 

System Product Line 
A. Panoramic Receivers 
B. Radar Warning Receivers 
C. Radar Homing Systems 
D. Monopulse Direction Finders 
E. Elint Systems 
F. Electronic Warfare System 

Analysis 
G. Frequency Measuring 

Systems 

UFH/L Band 
Dual Blade AM·11D 

UHF: Frequency - 225 to 
420 MHz, VSWR 225 to 420 
Mc - 2.0:1 Max. referenced 

iMdifilffid SECTION 3400 
L·Band Stub 
AL·ll1 

cal, Gain _1~u~~~ie~fl~~iZ:ti~~4~~~~: SPECIFICATIONS 
pole, Power Capability - 50 watts aver- Frequency - 500 to 1000 MHz, VSWR 
age, Radiation Paltern -Omni·azimuth. - 2.0:1 referenced to son, Pattern SPECIFICATIONS 
L.Band: Frequency _ 950 to 1220 Mc, -Omnidirectional, Polarization- Frequency -1.435 to 1.485 GHz, 
VSWR -1.8:1 max., Polarization _ Ver- Vertical, Efficiency - 85%, Weight- VSWR - 1.6:1 max. referenced to 
tical, Gain - Equivalent to a l\f4 mono. 1-_7_0_Z_. _m_a_x_. _________ ~ 500, Polarization - Vertical, Power 
pole, Power Capability Average _ 2 Handling Capability - 100 walts aver· 
walts, Peak - 2500 walts, Radiation S/C/X.Band Stub AM.142 age, Weight - 4 oz. max. 
Pattern - Omni·azimuth. 
UHF and L-Band: Isolation _ -50 db, S/C/X·Band Spiral Antenna AM·139 
Weight - 1.5 Ibs. 

L·Band Sleeved Dipole AL·106 

SPECIFICATIONS 
Frequency - 1.25 to 1.35 GHz, VSWR 
- 2.0:1 max. referenced to 500, Gain 
- 1.0 db nominal, Polarization-
Parallel to dipole ,axis, Power Han· 
dling Capability - 100 walts average, 
TemperatuTe Range - +65 to 
+ 165°F, Paltern - Omnidirectional, 
Weight - 2 oz. max. 

MICROWAVE COMPONENTS 

Stripline Switch SL·IOl 

SPECIFICATIONS 
Frequency - DC to 1.0 GHz, VSWR 
- 1.2:1 max., Isolation - 40 db 
min., Insertion Loss - 0.3 db max., 
switching Time - 5 milliseconds 
max., Operating Power - 13 volts DC, 
100 milliamps, Configuration - SPST, 
Life - Ten million cycles, Weight -1 oz. 

S·Band Detector DS-l0l 

SPECIFICATIONS 
Frequency - 2150 to 2250 MHz, 
VSWR - 1.2: 1 max, referenced to 500, 
Output - 100 mv at - 6 dbm (SOOn 
load), Tracki ng - 0.1 db, Weight-
3 oz. max. 

Low Pass Filters FL-l05 and FX-l04 

SPECIFICATIONS 
FL· 1 05 (Shown): Cut·off frequency-
1.40 GHz, VSWR - 1.31:1 below 1.35 
GHz, Insertion Loss - 0.5 db from 
DC to 1.30 GHz, Rejection (at 1.6 
GHz) - 15.0 db, Wei'ght - 3 oz. max. 
FX-l04: Cut·off frequency -12.4 GHz, 
VSWR-1.35:1, Insertion Loss-
0.25 db max in pass band, Isolation 
(at 13.75 GHz) - 20 db min., Weight 
-1 oz. max. 

SPECIFICATIONS 
S/C/X.Band AM·142: Frequency - 2.0 
- 10.0 GHz, VSWR (ref. to 500) -
2.0:1 max., Polarization - Vertical, 
Paltern - Omnidirectional, Power 
Handling - 100 walts average, Effi· 
ciency - 85%, Weight - 3 oz. 

Coaxial Switch SU-l01 

Frequency - DC to 400 MHz, VSWR 

Frequency - 2.0 to 11.0 GHz, VSWR 
- 2.5:1 max., Gain - 0 db @ 2.0, 
2 db @ 3.0, 4 db @ 5.0, 6 db @ 7.0, 
8 db @ 11.0 GHz, Beamwidth - 70° 
±15°, Beam Tilt - 3° nominal, 7° 
maximum, Polarization - Circular with 
ellipticity ratio on axis less than 1.0 
db, at -10 db beamwidth less than 
4.0 db. Designed to MIL·E-5400 Class 
2, Weight - 7 oz. 

Balun C-l0l 

- 1.2:1 max. referenced to son, Iso· SPECIFICATIONS 
lation - 40 db min., Insertion Loss 
_ 0.3 db max., RF Power Handling Frequency - 108 to 122 MHZ, Input 
Capability _ 25 watts average, - 500 coaxial, Output 200n balanced, 
Sw itch i ng Tim e - 5 mill i secon d s ,-W_e_ig~h_t_-_6_0_Z_. _m_a_x_. -----""""i 
max., Operating Power ~ 26 volts DC, ,.. 
200 milliamps, Configuration - Single 3-port Circulator CS-l02 
pole, double throw, Life - Ten mil· 
lion operations, Weight - 4 oz. max. 

Detector Mount DX·l06 

Sand Pass Filter FL·'06 

SPECIFICATIONS 
Pass Band - 900 to 1100 MHz, Inser
tion Loss - 1.0 db in pass band, 
Rejection - 40 db from DC to 800 
MHz and from 1200 to 10,000 MHz, 
VSWR - 1.6: 1 max. in pass band, 
Weight - 8 oz. max. 

SPECIFICATIONS 
Frequency - 2.5 to 3.5 GHz, Isolation 
- 20 db min., Insertion Loss - 0.5 
db max., VSWR -1.2:1 max. refer· 
enced to 50n, Weight - 8 oz. max. 

Mixer (Frequency 
Translator) MS·l11 

SPECIFICATIONS 
Input Frequency - 2.0 to 6.0 GHz, 
at 0 dbm max., L. O. Frequency-
14.0 GHz at + 10 dbm, Output Fre· 
quency - 8.0 to 12.0 GHz, Conver· 
sion Loss - 8 dbm nominal, Input 

max. referenced to 
-5 oz. 

RAVEN ELECTRONICS, INC. 
101 WEST ALAMEDA AVE., BURBANK, CALIF. 91502 (213) 849-7747 
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---."..... MINIATURE COAXIAL COMPONENTS 
COAXIAL FILTERS 

MINIATURE LOW PASS FILTERS PRECISION LOW PASS FILTERS 
R L C Electronics' miniature low pass fij. 
ters are available with cut·off frequencies 
ranging from 100 MHz to 5 GHz. These fil· 
ters combine minimum insertion loss and 

low VSWR in the Pass Band. together with sharp skirt selectivity and high 
rejection in the Stop Band. This is accomplished by the utilization of multi· 
section, modern network design. Miniaturization of these units is accom· 
plished by utilizing advanced coaxial techniques and optimum selection 
of materials. Both lumped constant and distributive techniques are utilized 
in the fabrication of these filters. 

Pass Band 3 db Point 
Model No. (MHz) . (TYPical) (MHz) 
F·I0·100 DC·100 125 
F·1O·200 DC·200 250 
F·10·300 DC·300 375 
F·1O·400 DC·400 500 
F·1O·500 DC·500 625 
F·IO"600 DC·600 750 
F·1O·800 DC·800 1000 
F·10·1000 OC·IOOO 1250 
F·1O·1500 DC·1500 1875 
F·1O·2000 DC·2000 2500 
F·1O-3000 DC-3000 3750 
F-10-4000 DC-4000 5000 
F-1O-5000 DC-5000 6250 

pass Band VSWR: 1.5 
Pass Band Insertion Loss: 0.5 db max. 
Power Rating: 25 walts average 

MINIATURE HIGH PASS 

30 db Point 60 db (Min) 
(Typical) (MHz) Stop Band (MHz) 

150 180·500 
300 360·1000 
450 541)-1500 
600 720·2000 
750 900·2500 
900 1080·3000 

1200 1440·4000 
1500 1800·5000 
2250 2700·7500 
3000 3600·10,000 
4500 5400-15,000 
6000 7200-20,000 
7500 9000-25,000 

Impedance: 50 ohms 
Connectors: Type N, BNC, TNC, 

RSM 'Male and female 
Price: $60.00 

FILTERS 
R L C Electronics' miniature high pass filters 
are available with cut-off frequencies from 
100 MHz to 1000 MHz. These filters have 
no spurious response below the cut-off fre

quency. High dielectric materials and unique construction assure reliable 
operation for this miniature line of coaxial filters. Low VSWR and low 
insertion loss in the pass band are inherent in the design of these filters 

Pass Band 3 db Point 
Model No. (MHz) (Typical) (MHz) 
F-20-100 100-170 90 
F·20-200 200-340 180 
F-20-300 300-510 270 
F-20-400 400-680 360 
F-20-500 500-850 450 
F-20-600 600-1020 540 
F-20·800 800-1360 720 
F-20-1000 1000-1700 900 

Pass Band VSWR: 1.5 
Pass Band Insertion Loss: 0.5 db max. 
Power Rating: 25 walts average 

30 db Point 60 db (Min) 
(Typical) (MHz) Stop Band (MHz) 

70 DC-50 
140 DC-100 
210 DC-150 
280 DC-200 
350 DC-250 
420 DC-300 
600 DC-400 
700 DC-500 

Impedance: 50 ohms 
Connectors: Type N, BNC, TNC, 

RSM 'Male and Female 
Price,: $60.00 

, To deSignate connector type, add suffix N, B{BNC), T(TNC), or R(RSM) 
to model number. (Example: F·20-100-R). 

R L C Electronics' precision low pass fil· 
ters are available with cut-off frequencies 
ranging from 600 MHz to 12.4 GHz. These 
filters combine extremely sharp skirt selec

tivity and high rejection in the stop band, together with minimum pass 
band insertion loss, low VSWR and reasonable size. Extremely low pass 
band, VSWR and insertion loss are maintained by proper impedance match
ing of these filters. Sharp skirt selectivity is obtained by the utilization of 
multi-section modern network design. These filters incorporate extremely 
rugged features allowing them to be utilized in severe environments. 

Pass Band 3 db Po;nt 
Model No. (MHz) (Typical) (MHz) 
F-30-600 DC-600 630 
F-30-800 DC-800 840 
F-30-1000 DC-1000 1050 
F-30·1500 DC·1500 1575 
F-30-2000 DC-2000 2100 
F-30-3000 DC-3000 3150 
F-30-4000 DC-4000 4200 
F-30-5000 DC-5000 5250 
F-30-6000 DC-6000 6300 
F-30·7000 DC·7000 7350 
F-30-8000 DC-8000 8400 
F-30-10.0 DC-IOOOO 10500 
F-30-12.4 DC-12400 13000 

Pass Band VSWR: 1.35 
Pass Band Insertion Loss: 0.5 db max. 
Power Rating: 100 walts average 

30 db Point 60 db (Min) 
(Typical) (MHz) Stop Band (MHz) 

720 810-3000 
960 1080-4000 

1200 1350-5000 
1800 2025·7500 
2400 2700-10,000 
3600 4050·15,000 
4800 5400-20,000 
6000 6750-25,000 
7200 8100-30,000 
8400 9450-35,000 
9600 10,800-40,000 

12000 13,500-50,000 
14900 16,740-62,000 

Impedance: 50 ohms 
Connectors: Type N, BNC, TNC, 

RSM 'Male and Female 
Ptice.: $40.00 

PRECISION HIGH PASS FILTERS 
R L C Electron ics' precision high pass filters 
are designed for operation over the frequency 
range of 1000 MHz to 10,000 MHz. Sharp 
rejection below the cut-off frequency and no 

spurious responses are assured in the use of these filters. Low insertion 
loss and low VSWR in the pass band are accomplished by the utilization of 
impedance matching and transforming end sections and combining them 
with precise coaxial fabrication. Rugged, lightweight construction makes 
the units suitable for extreme environmental conditions. 

Pass Band 3 db Point 
Model No. (MHz) (Typical) (MHz) 
F-40-1000 1000-2000 900 
F-40-1500 1500-3000 1350 
F·40-2000 2000-4000 1800 
F-40-3000 3000-6000 2700 
F-40-4000 4000-8000 3600 
F-40-5000 5000-10,000 4500 
F-40-6000 6000-12,000 5400 
F-40-8000 8000-16,000 7200 
F-40-lO.0 10,000·18,000 9000 

Pass Band VSWR: 1.8 nominal 
Pass Band Insertion Loss: .8 db max. 
Power Rating: 100 watts average 

30 db Point 60 db (Min) 
(Typical) (MHz) Stop Band (MHz) 

700 DC-500 
1050 DC-750 
1400 DC-1000 
2100 DC·1500 
2800 DC"2000 
3500 DC-2500 
4200 DC-3000 
5600 DC-4000 
.7000 DC-5000 

Impedance: 50 ohms 
Connectors: Type N, BNC, TNC, 

RSM 'Male and Female 

MINIATURE TUBULAR BAND PASS FILTERS - BPF-500 series 
Price: $60.00 

'VSWR: 1.5 Impedance: 50 ohms 
Conne.ctors: Type N, BNC, TNC, RSM R L C Electronics' miniature tubular band pass filters are designed for operation 

over the frequency range of 60 MHz to 4000 MHz .. These fixed tuned filters are 
constructed utilizing 3 to 6 sections with 3 db bandwidths of 2, 5, 10 and 20% 
of center frequency. These filters utilize direct coupled sections and have a 
maximally flat (Butterworth) response. Outside of the pass band no spurious 
responses exist from DC to 12.4 GHz. 

Price: 3 Sections $ 75.00 
4 Sections 90.00 
5 Sections 110.00 
6 Sections 130.00 

Power Rating: 25 watts 

MEDIUM POWER TUBULAR BAND PASS FILTERS - BPF-750 series 
R L C Electronics' medium power tubular band pass filters are available with 
center frequencies from 60 MHz to 4000 MHz. These fixed tuned filters are 

ImM Ita fabricated utilizing either 3, 4, 5 or 6 sections with a variation of 3 db band· 
widths from 2 to 20% of center frequency. There are no spurious responses of 
these filters jrom DC to 12,4 GHz. These filters utilize direct coupled sections 
for optimum response. 

MINI-LOSS TUBULAR BAND PASS FILTERS - BPF-1250 series. 

3 db 
Band· 
widthr 

R L C EJectronics' mini·loss tubular band pass filters are capable of handling 
200 walts 6f average power. These units utilize 10·loss components, which 
insure optimum selectivity and minimum loss in the pass band. They are con· 
structed using 3 to 5 sections with 3 db bandWidths of 2 to 20% 

2% (A) 5% (B) 10% (C) 

Price: 3 Sections 
4 Sections 
5 Sections 
6 Sections 

Power Rating: 50 walts 

Price: 3 Sections 
4 Sections 
5 Sections 

Power Rating' 200 watts 

20% (D) 

Center Pass Band Pass Band Pass Band 
Freq. No. 40 db Ins. Loss No. 40 db Ins. Loss No. 40 db Ins. Loss No. 40 db 

Model No. Range Sec. Bandwidth (in db) Sec. BandWidth (in db) Sec. BandWidth (in db) Sec. Bandwidth 
_. 

60 3 11% 3'12 3 24% 3 3 48% 2 
BPF-500·( )-( )-()- to 4 7%. 4 4 17% 3 4 34% 2'/2 4 66% 

( ) t 4000 5 6% 4'12 5 14% 3'12 5 28% 2'12 5 55% 
MHz 6 5% 5 ·6 12% 4 6 24% 2'12 6 50% 

60 3 11% 2.'12 3 24% 2'12 3 48% 1'/2 - -
BPF·750-( )-( ).( )- to 4 7% 3 4 17% 2'12 4 34% 1'12 4 66% 

( ) t 4000 5 6% 3'12 5 14% 2'12 5 28% 1'/2 5 55% 
MHz 6 5% 31/2 6 12% 2'12 6 24% 11/2 6 50% 

60 
3 11% 2 3 24% 1'12 3 48% 1 BPF-1250·{ )-( )-( ). to - -

( ) t 4000 4 7% 2 4 17% 1'12 4 34% 1 4 66% 
MHz 5 6% 21/2 5 14% 1'12 5 28% 1 5 55% 

$ 90.00 
110.00 
130.00 
150.00 

$110.00 
130.00 
150.00 

Pass Band 
Ins. Loss 

(in db) 

1'12 
1'/2 
1'12 

1 
1 
1 

-
1/2 
'12 

t NOTE: When ordering a filter. you must speCify center frequency, 3 db bandWidth (A, B, C, D), number of sectIOns (3, 4, 5, 6), and connectors 
(N, B(BNC), T(TNC) or R(RSM). 
Example: BPF-500-60-C-5-T, I.e. - 60 MHz center frequency, 10% 3 db bandwidth, 5 sections with Type TNC connectors. 

Special filters requiring closer tolerances, different frequency ranges, special connectors, higher power rating, etc. can be provided. SpeCifications 
subject to change. without notice. _ 
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COAXIAL SWITCHES 

REMOTE "MITI-MIN" 
COAXIAL SWITCHES 

RLC Electronics' Remote "MITI·MIN" Coaxial Switch 
is of a single pole, 'two position type, The switch pro· 
vides extremely high reliability, long life and excel· 
lent electrical performance characteristics over the 
frequency range of DC - 12,4 GHz, The characteristics 
of the switch feature extremely low insertion loss 

Inser- Power 
Model Switch Freq. tion Isola- Rating 

No, Type Range Loss VSWR tion RF 

SR·2 Single pole, DC- 0.4 db 1.5 max, 60 db 50 watts, 
Min, two 12,4 GHz max. min. average 

position 

and extremely low VSWR over the entire frequency 
range and in addition, very high isolation over the 
same frequency range, The "MITI·MIN" package 
utilizes high density packaging techniques, hence the 
over·all volume of the switch is less than ,75 cubic 
inch, Fail-safe operation is provided. 

Con- Connect-
Impe- nect- Operating ors- Switching 
dance ors-RF Voltage Power Life Time Weight 

50 RSM 28 V dc at Feed 1,000,000 20 milli- 2 oz, 
ohms Female 200 ma through cycles seconds 

nom, solder min, max, 
lugs 

Price 
$125 
each 

Add $25.00 for indicator - Add $15,00 for AC operatIOn 

REMOTE 
COAXIAL 
SWITCHES 

R L C Electronics' remote coaxial switches employ advance techniques 
to provide maximum performance, reliability and long life, These 
switches are of the single pole, two position type. Features of these 
switches include low VSWR and low insertion loss from DC to 12.4 GHz, 
as well as extremely high isolation over this extended frequency 

.freq. 
Model SWitch Range Insertion Isola· 

No. Type (GHz) Loss VSWR tion 

SR·2 Single pole, 0·7 0,3 db max 1.25 maX 60 db 
,,-..:'~* two position 7·12,4 0,6 db max 1.6 max min 

REMOTE MULTI-POSITION 
R L C Electronics' remote multi-position 
coaxial switches are precision assem' 
blies, employing advanced RF techniques 
to provide maximum performance, reo 
liability and long life, Features of these 
switches, include low VSWR and low 
insertion loss from DC to 12.4 GHz, as 
well as extremely high isolation over 
this extended frequency range, These 
switches are suitable for either labora
tory or production use, The size, weight 
and reliability enhance their inclusion 
as an integral part of a complex sys· 
tem, An indicator circuit is available, if 
needed, Fail·safe operation is provided, 

COAXIAL 
SWITCHES 

REMOTE 
MINIATURE 
COAXIAL 
SWITCHES 

HOW TO ORDER 

R L C Electronics' remote miniature 
coaxial switches provide a small, 
compact switch with excellent mi· 
crowave characteristics, These 
switches are of the single pole, two 
poSition type, Fea,tures of this switch 
include extremely low VSWR and 
insertion loss over the frequency 
range of DC to 3,3 GHz, Fail·safe 
operation is provided, This series of 
switches operates on DC only, 
Price: CS·221 $25,00 

R L C Electronics' manual coaxial switches employ 
preciSion mechanical assembly, together with ad· 
vanced microwave techniques, to afford a highly 
reliable small, efficient coaxial switch. Standard 
switches are available in single·pole, two position; 
single·pole three position; single·pole four posi. 
tion; and single·pole six position, Features of 
the switch include low VSWR and low insertion 
loss from DC to 12.4 GHz and high isolation ex· 
tended over this frequency range. 
Price: SM·2· $100.00 SM·3· $150.00 

SM ... • $160.00 SM·6· $170.00 

Specify model number of switch, Add suffix N, B(BNC), T(TNC), or R(RSM) for connector, 
Add suffix to designate operating voltage and suffix to add indicator circuit, if required, 
Thus, SR·2·N·A·1 is an SR·2 switch with an N connector. operating voltage of 115 Vac 
and equipped with an indicator circuit. 

Special sWitche,s requiring closer tolerances, different frequency ranges, special con· 
nectars, higher power rating, etc, can be provided, Specifications subject to change 

/. RLC Electronics, Inc. 
without notice, ."., . 

25 Martin Place 
Port Chester, New York 
(914) WE 7·4770 

range, These switches are suitable for either laboratory or production 
use, The size, weight and reliability enhance its inclusion as an 
integral part of a complex system, An indicator circuit is available, 
if needed. Fail·safe operation is provided, SR-2 Price $100,00, 

Add $25,00 for Indicator, Add $15,00 for AC operation, 

Power 
Rating, Impe· Connect· Operating Connect· Switching 

RF dance ors, RF VoltagJ! Drs, Power Life Time 
ll5 Vac at 

Type N, 90 ma 
Feed 1,000,000 15 milli· 50 watts 50 TNC, BNC, nom** 

average ohms RSM 28 Vdc at through cycles seconds 
*Female 300 ma solder lugs min max 

nom** 

Switch Freq. Ins·ertion 
Model No. Type Range GHz Loss VSWR Isolation .. __ ._. 

o·i- o:3dbmax T.is'max 60 db m'i" SR-3-*-** 3 position 
7 _ 12.4 0,6 db max 

+~5 ~:: SR-4-*-** 4 position o· 7'~ -:;.--;~ 60 db min 0.3 db max 
'"- .. - ~.:. .. !2.4 0,6 db max 1.6 max 

.~---

SR-6-*-** 6 position 0·7 0,3 db max 1.25 max 60 db min 
7. 12.4 0,6 db max 1.6 max 

Price 
Add for Indicator 
Add for AC operation 

SR·3 
$200,00 
$30,00 
$21.00 

SR·4 
$240,00 
$40,00 
$28.00 

SR·6 
$280,00 
$60,00 
$42,00 

Switcb Freq. Insertion 
Model No. Type Range GHt Loss 

Single pole, 

CS·221·* 
two position a . 1 0,1 db 

Break be- 1.·3.3 0,3 db 
fore make, 

Switch Freq, Insertion 
Model No. Type Range GHz Loss 

SM·2·* 2 position 0·7 0,3 db max 
7 _ 12.4 0,6db max 

SM·3·* 3 position 0·7 0,3dbmax 
7 • 12.4 0,6dbmax ... 

SM·4·* 4 position 0·7 0,3 dbmax 
7 -12,L 0,6db max 

SM·6·- 6 position 0·7 o.3'dblTlax 
7 • 12.4 0,6db max 

SPECIFICATIONS (ALL SWITCHES) 
Impedance: 
Life: 
Switching Time: 

50 ohms 
1,000,000 cycles, min, 
15 -milliseconds, max:"'* 

VSWR I Isolation 

J 

1.1 50 db 
1.5 30 db 

VSWR Isolation 
1.25 max 60 db min 
1.6 max, 
1.25 max 4D db min 
1.6 max. 
1.25 max 40 db min 
1.6 max. 
1.25 max 40 db min 
1.6 max. 

Power Rating: 50 watts average (except for CS 221, which is 
rated at 100 watts, average) 

Connectors, RF: Female N, TNC, BNC or RSM** 
Operating Voltage: 115 Vac (specify suffix A)* 

28 Vdc (specify suffix D)* 
Indicator Circuit: To specify, add I to model number, * 
Connectors, Power: Feed through solder lugs* 
-APPLICABLE TO REMOTE SWITCHES ONLY *-Except SR·2 MIN 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1707 
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4-BAND MICROWAVE SWEPT SIGNAL GENERATOR 

• Covers from 1.0 to 12.4 GHz 
in one continuous, automatic sweep 

• Self-contained, built-in programmer, no plug-ins required 

• Versatile, automatic/ manual band selection 

• Solid state, integrated circuit design 

• Human-engineered with push-button controls 
for ease and speed of operation 

• Compact package, only 101/2" high 

MICROWAVE TWT AMPLIFIERS 
, 

_ ,wl! 
" . , 

~ , 

Series 2000 
• 1.0 to 18.0 GHz 

frequency range 
• Gain at least 30 dB 
• 10 or 20-watt power output 
• TWT thermal sensor 
• Helix overload 

and current meter 

Series 3000 
• Ultra-broad frequency . 

range of 1.0 to 12.4 GHz 
in a single instrument 

• 1-watt power output 
• Pulse modulation capability 
• Complete TWT protection 

"SERVOMATIC"® SYSTEM ANALYZERS 

Model 1999 
For design, 

analysis and 
production 

testing of 
complex 

servo
mechanisms 
and control 

systems 

• Function Generator • Internal Modulator 
• Phase Shifter • Precision Attenuator 

All Combined 
In One Compact Instrument 

Series 4000 
.1.0to 11.0 GHz 

frequency range 
• 10-watt power output 
• Pulse modulation capability 
• Front panel gain 

and helix controls 
• Excellent gain 

and phase stability 

,J ., ~ 

Series 5000 
• NEW-All solid state 

power supply 
.1.0 to 12.4 GHz 

frequency range 
• 1-watt power output 

INFRARED & ELECTRO-OPTICAL 

• Lenses 
• Refractive Optical 

Systems 
• Catadioptric Optical 

Systems 
• IR Transmitting 

Materials 

THERMISTOR BOLOMETER IR DETECTORS 

• Immersed & Unimmersed Detectors 
• Infrared Telescope 

Assemblies 

For detection, 
measurement, analysis and 
control of IR radiation 

servo corporation of america 
111 New South Road, Hicksville, N. Y. 11802 • 516-938-9700. TWX 510-221-1872 

Cable: SERVOGRAM European Office: Route de Berne 1, 1010 Lausanne, Switzerland 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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PRECISION RF 
ATTENUATOR 

SPECIFICATIONS 
HIGHWAY 301 SOUTH 

SMITHFIELD, N. C. 27577 
919 - 934-3135 

BENCH MODELS 

i@"lij'ffiD SECTION 3400 

RACK MOUNTED 
MODELS 

POWER RATING 
.5 Watt 0 to 10 db 

.25 Watt above 10 db 

FREQUENCY RANGE 
DC to 1000 MHz 

VSWR 
Less than 1.05 at 100 MHz, 
1.15 at 500 and 900 MHz 

INSERTION lOSS 
Less than .05 db at 100 MHz, 
.1 at 500 MHz, .2 at 900 MHz 

IMPEDANCE 
50 Ohm 

DB 
NO. PER 

MODEL DIALS STEP 

8841 8841RM 4 0.1 

8831 8831RM 3 0.1 

8821 8821RM 2 0.1 

8811 8811RM 1 0.1 

8832 8832RM 3 1.0 

8822 8822RM 2 1.0 

8812 8812RM 1 1.0 

8823 8823RM 2 10.0 

8813 8813RM 1 10.0 

8814 8814RM 1 50.0 

UNMOUNTED 
MODELS 

MODEL 

8801 

8802 

8803 

8804 

STEPS 

10 

10 

5 

1 

TOTAL 
DB 

111 

61 

11 

1 

110 

60 

10 

100 

50 

50 

ATTENUATION ACCURACY VS FREQUENCY DIMENSIONS 
0-100 MHz 0-250 MHz 0-900 MHz (NOMINAL INCHES) 

±1% + .05db ±2% + .05db ±3% + .05db 171f3 x 5 x 5 19 X 31f2 x 2% 

±1% + .05db ±2% + .05db ±3% + .05db 171/3 x 5 x 5 19 X 31f2 x 2% 

±1% + .05db ±2% + .05db ±3% + .05db 101f4 x 5 x 5 19 X 31f2 x 2% 

±.05 db ±.07 db ±.1 db 101f4 x 5 x 5 19 x 3112 x 2% 

±1% + .05db ±2% + .05db ±3% + .05db 171/3 x 5 x 5 19 X 31f2 x 25/8 

±1% +.05db ±2% + .05db ±3% + .05db 10% x5 x 5 19 x 3% x 2% 

±.05db ±.3db ±.4db 101/4 x 5 x 5 19 x 3% x 2% 

±1% + .05db ±2% ±3% 101/4 x 5 x 5 19 X 31f2 x 20/8 

±1% + .05db ±2% ±3% 10% x 5 x 5 19 X 31f2 x 2% 

±1% + .05db ±2% ±3% 10%x5x5 19 x 3% x 2% 

OUTLINE DRAWINGS 

DB 
PER TOTAL ATTENTION ACCURACY VS FREQUENCY 

STEP DB 0-100 MHz 0-250 MHz 0-900 MHz 

0.1 1.0 ±.05db ±.07 db ±.ldb 

1.0 10.0 ±.05db ±.03 db ±.4db 

10.0 50.0 ±1% ±2% ±3% 

50.0 50.0 ±I'% ±2% ±3% 

75 OHM IMPEDANCE RF ATTENUATORS WITH ELECTRICAL SPECIFICATIONS SIMILAR TO 50 OHM MODELS (UP TO 900 MC) 
ARE AVAILABLE ON REQUEST. CONNECTORS ALL MODELS TYPE BNC. 

eem /1969 See YELLOW SECTION for Local Offices. Phones 1709 
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STODDART 
COAXIAL ATTENUATORS 

A COMPLETE LINE OF ATTENUATORPADS, TERMINATIONS, 
TURRET AND MUL TI~TURRET MODELS 

Stoddart Electro Systems offers pre· ator pads are made of a thin, very to tempetature from 4°K (liquid available from· stock, and quantity 
cis ion coaxial attenuators and ter· stable resistive film fired to a special helium) to 500o K. On request, pre· discounts may be obtained. Request 
minations for all applications. They ceramic substrate. These units com· cision calibration with certification AHenuat{)r Catalog AT·S: 
are available in all commonly used. bine inherent high accuracy from DC traceable to the National Bureau of 
db values, with Type C, N, or TNC u'p to 10 gc with exceptionally low Standards will. be provided. 
connectors in any desired combina· phase shift, minimal noise figures, The turret mechanism was devel· 
tions. Power rating is 2 waHs average and negligible skin effect. In addition, oped by Stoddart for use in its own 
for high·power carbon types, and 1 these units are dimensionally stable, high·precisionRI/FI measuring instru· 
watt average for standard platinum· shock and vibration resistant, and ments. Design is extremely rugged, 
film types. essentially unaffected by moisture positive, and trouble free. 

Stoddart·developed coaxial attenu· and chemicals. Performance is stable Stoddart attenuator products are 

STODDART ELECTRO SYSTEMS • 2045 W. ROSECRANS AVENUE, GARDENA, CALIFORNIA 90249 • PHONE: (213) 770-027.0 

STODDART ELECTRO SYSTEMS 
1710 See YELLOW SECTION for Local Offices, Phones 

A DIVISION OF 
TAMAR ELECTRONICS 
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COAXIAL SWITCHES - WAVEGUIDE 

SWITCHES-AIRBORNE ANTENNAS 

Transco Products, Inc. - 4241 Glencoe Ave. - Venice, Cal if. 9029 h (213) 391-7291 - Telex 65-2448e TWX 91 0-343-6469 

TYPE-Y was designed to meet the requirement 
for a small, lightweight, coaxial switch having 
good R.F. performance over a broad bandwidth 
(0-11 GHz) with million cycle reliability. Two 
independent solenoids allow make-before-break 
or break-before-make operation; both may be 
on or off simultaneously. Approx. size 4" X 
2Y .. ' Xl". 

TYPE-D is a SPOT, ()'12.4 GHz, coaxial switch 
available with 3 actuators- LATCHING, FAIL
SAFE, and PULSE. In the TYPE-OS, solid state 
circuitry replaces all auxiliary contacts and pro
vides a high input impedance for pulse operation; 
fail-safe but only .84 watts for holding. Con
nectors: N, TNC, OSM. Approx. size: 1" X 2%" 
X 2" high. 

TYPE-DT is a SPOT, ()'12.4GHz, coaxial switch 
for small connector types. It offers the following 
choices: (1) TNC or OSM connectors, (2) latch
ing or fail-safe, (3) 28 VDC or 115 VAC, and 
(4) with or without indicator circuits. 1,000,000 
operation reliability. All this flexibility in about 
2 cubic inches, 5 oz. Approx. size: 5/8" X 1 %" 
X 1%" high. . 

TYPE-A coaxial switch weighs only 12 oz. - ex
tremely light for a multi-position switch. It has 
a broad bandwidth, 0-11 GHz. Four independent 
solenoids allow complete control over makel 
break contact operation. All positions can con
tact simultaneously .. Fail-safe is easily provided 
by solenoid selection. Approx. size: 3" X 3" X 
4" high . ................................•............ . 
TYPE-E and TYPE-EM are rugged, service proven 
switches which have been continually improved 
.. .frequency to 12 GHz with over 60 db isola
tion and life to 100,000 operations. TYPE-E is 
motor actuated. TYPE-EM is manual. Switches 
qualified to MI L specifications with SA nomen
clatures. Approx. size: dia. 3", length E- 7" 
and M - 3". 

TYPE-H is a coaxial transfer switch with excel
lent R.F. performance thru 12.4 GHz. Options: 
TYPE-N or other connector types, LATCHING 
... with PM latch or FAI L-SAFE ... rotary solenoid, 
28 VDC or 115 VAC, with or without indicator 
circuits. Features: high isolation, 60 db, and high 
vibration spec., 20 g's. Approx. size: 1 %" X 1 %" 
X 2%" to 3%" . ................... ....................................................................................... . 

TYPE-DO is a micro size coaxial switch with 
excellent R.F. performance from D.C. to 18 
GHz. It is the result of Transco's fast reaction to 
meet the need of the ECM industry for extended 
frequency in less than 1 cubic inch with state-of
the-art R.F. performance and reliability of one 
million actuations Approx. size: %" X 1 %" X 
1" high. 

TYPE-GH are lightweight, 90° E-Plane switches 
available in WR-62, WR-90, WR-102, and WR-
112. They are remote control, spring return, 
solenoid operated. DeSigned for use in a pres
surized system, they feature: anti-bounce rotor 
braking device for more consistent switching 
action, printed circuitry, and switch posi1:ion in
dicator. Size related to frequency. 

TYPE-Tl1 isa blade antenna, UHF and L-BAND, 
aerodynamically shaped and qualified for high 
performance Mach 2-3 aircraft. The radiation 
pattern is omnidirectional for both UHF and 
L-BAND. Pattern shaping elements control pat
terns and improve horizon coverage. Filters and 
test probes are incorporated. Approx. size: 3%" 
X 7%" base, 8" high. 

TYPE-HT isa very small, lightweight,0-12.4 GHz, 
coaxial transfer switch for connector types TNC 
or smaller. Available LATCHING or FAI L-SAFE, 
It has the same features and options as. the 
TYPE-H. The latching is a 2 coil rotary design 
with PM latch. The fail-safe is a one coil rotary 
solenoid design. Stringent environmental speci
fications. Approx. size: 1 %" Xl W' X 2". 

TYPE-GV variable waveguide switch; fast, reli
able switching ... without blanking the transmit
ter. May be used as 3-port 2 position (SPOT) or 
as a power divider. (Five position power divider 
shown). See TYPE-GH for waveguide sizes 
available. Features: low VSWR and Insertion 
Loss with high reliability. Size related to fre
quency. 

TYPE-T20 omnidirectional, spiral antennas, nor
mal mode Archimedes, broadband with pattern 
maxima at 45° are available in L, S, and C bands. 
They have approx. one oct~ve bandwidth. An
tennas are omnidirectional with VSWR less than 
2: 1, have TNC connectors, and meet MI L-E-
5400. Approx. diameters: L-Band 18", S-Band 
6", and C-Band 3%" . ......................................................•••.......••...•...................•.....•.. 

AT-741/A was designed to meet MIL-A-25708 TYPE-T16 communication antenna is omnidi-
(USAF) Amendment 1 for airborne IFF and/or rectional and has VSWR under 2: 1 from 118 
TACAN application. The "A" signifies the ad- ~Hzto 152 MHz. It was designed to meet MI L-
dition of a probe coupled 17.5 ± 1.5 db to a A-6271 and MIL-E-5274 for both military and 
BNC type connector. Frequency 960 to 1220 commercial VHF communication bands. Fea-
MHz with VSWR 1.5 from 1000 to 1100 MHz. turesreduced height, narrow profile for low side 
Transco also manufactures flush mounted AT- loading,. true airfoil shape for reduced drag. 
740/A. Approx. size: 1 %" X 5%" X 3%" high. Size: 10%" high . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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TYPE-I M I nterdigital Diplexer allows two equip
ments of adjacent frequency bands to operate 
with one broadband antenna. Diplexer has low 
VSWR and Insertion Loss for each equipment 
in its operating band and also provides high 
isolation between each equipment. Band-A 650 
to 890 MHz, band-B 960 to 1220 MHz. Approx. 
size: 4%" X 8%" X 1". 

TEEBRID is a 3-port hybrid with internal ter
mination for in-phase power dividing or power 
combining, octave and multi-octave bandwidths. 
Unequai or equal power division (or combining) 
is independent of termination mismatch; All 
three ports are impedance matched. High R.F. 
power ... stringent environmental specifications. 
Approx. size: 2" X 3%" X. %". 

See YELLOW SECTION for Local Offices, Phones 1711 
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In MICROWAVE SOURCES* 
TRAK'S developments today· 
are Industry's standards tomorrow 
Trak development engineers are an intent, imaginative and dedicated group. 

Keeping abreast of the state-of-the-art is not enough. They seek to advance 

it ... and do. Trak production engineers, technicians, draftsmen, skilled 

machinists, production and assembly workers transform microwave sources 

from the breadboard into your system ... in prototype models or 

production quantities. 

The value of Trak products is measured in performance and not just 

the competitive price. Is it any wonder that Trak sources are found 

in the most advanced microwave systems? 

* SOLID STA TE OR TRIODE 

1712 . See YELLOW SECTION for Local Offices, Phones eem/1969 
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TRAK MICROWAVE CORPORATION 
4726 i<"ennedy Road. Tampa. Florida 33614. Ph. 813/884-1411. TWX 810/876-0644 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

• Solid State Oscillators 

• Solid State Multipliers 

• Solid State 
Subassemblies 

• Solid State Modules 

• Solid State Comb Line 
Generators 

• Solid State IF Test 
Generators 

• Triode Osci Ilators 

• Triode Multipliers 

• Triode Ampl ifiers 

• Interdigital Pass Band 
Filters 

• Laboratory Test 
Equipment 

• Trak-Pak Systems 

1713 
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C?1~ DOUBLY BALANCED MIXERS 
Doubly balanced mixers are rapidly becoming indespensible· in receiver 
work and many other applications because of their ability to produce the 
fundamental sum and difference of two signals while greatly reducing 
spurious outputs. They are also very useful as modulators, current con
trolled attenuators, switches, and phase detectors. The Z-Match line of 
doubly balanced mixers employ four carefully matched Schottky-barrier 
diodes arranged as a ring modulator, with input and output circuits con
nected through wide band transformers especially designed for this function. 
This combination of components plus careful pruning in our test depart
ment produces a package that has very low conversion loss, wide band
width, and high isolation between ports. It greatly simplifies the circuitry 
usually needed with conventional mixers. Intermodulation products are 
greatly reduced; IfF noise is low, and there· is minimal feed-through of 
carrier and LO signals. 

As illustrated in the photograph above, we make a wide variety of mixer 
shapes to fit different needs. We have a full line of models with coaxial connectors suitable for bench use in test set-ups 
or for circuits using cable-connected modules, and there is " complete series designed for economy and use in high-volume 
PC board or stripline packaging. There are also sub-miniature units and special designs tailored to make optimum use of 
available space or meet stringent electrical requirements. All are designed for high reliability and most are potted, using 
the techniques which we have developed over many years in manufacturing military components. The range of frequencies 
covered extends all the way from 2000 Hz to 8.0 GHz. Full specifications are given in our Wideband Data, Bulletin 104. 

OTHER WIDEBAND PRODUCTS 
It is our policy to make as complete and representative a line as possible of 
signal processing components and to have them on the shelf for quick 
delivery. We direct our primary efforts toward these ends. Many times, how
ever, we asked to help solve a particularly difficult circuit problem or to 
make combined modules incorporating two or more mixers, wideband trans
formers, hybrids, etc. As a result of this type of activity we have numerous 
special devices including Frequency Doublers (Model WD-100 for instance 
which produces a flat output from 2 to 4 GHzl, Power Dividers, closely phase
balanced 5° at 2.5 GHz) mixer pairs. or triads, directional couplers, 3 and 4 
port hybrids, and so on. These devices are not stocked in depth but are 
readily available for engineering evaluation and for quoting purposes. We 
invite your specific inquiry. 

ELECTRICALLY VARIABLE INDUCTORS .------.----, 

The VARI-L inductor consists of a high-Q coil wound on a ferromagnetic core, and an 
electromagnetic element for controlling its inductance. The coil is connected into an 
oscillator, amplifier or filter, along with suitable capacitance to establish the initial 
resonant frequency, and current in the control winding then does the tuning. The rate 
of control can be slow - for semi-fixed operation - or fast, up to several thousand Hz, 
for sweep or frequency modulation. The control current is usually in the milliampere range 
or can be made in the ampere range for transistor drive circuits. 

The component is entirely solid-state, with no moving parts to get out of adjustment or 
wear out, so it can safely be located remote from the tuning point or potted as part of 
your own intricate sub-assembly. 

VARI-L tuning has been in use for 16 years in numerous industrial instruments 
critical military applications including outer space (one of our units is 
still telemetering back data after seven years in orbit) and oceanography. 
It is a natural choice for such sweep services as TV alignment genera-
tors, spectrum analyzers and panoramic receivers, but it is often 
selected because of its non-mechanical advantages such as remote 
control, subminiaturization, or automatic (closed-loop) tuning. 

and in 

(T) 

5-75 KC OSCILLATOR .1 V RMS OUT LEVEL 3 D8 V 

Our most popular variable inductors are in the "MITE" series illustrated 
above, but we also make larger units for higher-power circuits or multi
function service. Send for Bulletin 167 or write and describe your special 
requirements. TYPICAL CIRCUIT 

VARI-L CO., INC., 207 GREENWICH AVENUE, STAMFORD, CONN. 06904 • (203) 323-2176 • TWX 710 - 474-3369 ' 
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WIDEBAND TRANSFORMERS 
Standard in the industry for - Impedance matching. An
tenna matching • Balanced mixers • Phase detectors e 
Wideband input, output, and interstage couplinge Frequency 
doubler. Bal. to unbal. transformations e Pulse transformer 
• Reflectometry devices e Voltage/ current step-up or step
down. 16 years experience in the design and manufacture 
of wideband devices back up the design of these highly 

reliable circuit components. Max. insertion loss is .5 dB, 
max. VSWR is 1.3:1, and power handling (except for starred 
types below) is 2 watts over the low/ part of the range and 
4 watts toward the high end. They may be used reciprocally. 
Operating temperature range is - 55° to +85°C. Applica
tions bulletin is packed with the units oris available upon 
request. 

TYPES AVAILABLE FROM STOCK: 

Model DESCRIPTION 

5012.5A 50 ohm unbal./12.5 ohm unbal. 
5050A 50 ohm unbal./50 ohm unbal. 
5050B 50 ohm unbal./50 ohm unbal. ph. rev. 
5050C 50 ohm unbal./50 ohm bal. symmetrical 
5050F 50 ohm unbal./50 ohm unbal. ph. rev. DC isol. 
5075B 50 ohm unbal./75 ohm unbal. ph. rev. 
50200A 50 ohm unbal./200 ohm unbal. 
502000 50 ohm unbal./200 ohm bal. unsymmetrical 
50200E 50 ohm unbal./200 ohm bal. symmetrical 
50200F 50 ohm unbal./200 ohm unbal. ph. rev. DC isol. 
50200K 50 ohm bal./200 ohm bal. symmetrical 
50450A 50 ohm unbal./450 ohm unbal. 

*5060H 50 ohm unbal./600 ohm bal. DC isol. 
7575B 75 ohm unbal./75 ohm unbal. ph. rev. 
7575C 75 ohm unbal./75 ohm bal. 

*75124H 75 ohm unbal./l24 ohm bal. DC isol. 
75300A 75 ohm unbal./300 ohm unbal. 
753000 75 ohm unbal./300 ohm bal. unsymmetrical 
75300E 75 ohm unbal./300 ohm bal. symmetrical 
75300K 75 ohm bal./300 ohm bal. symmetrical 
100100B 100 ohm unbal./100 ohm unbal. ph. rev. 
100100C 100 ohm unbal./100 ohm bal. 

*.5 watt max. types. 

WIDEBAND POWER TRANSFORMERS 
Z-Match wideband power transformers handle up to 50 watts CW. over their specified 
frequency range at an ambient temperature of 25°C. They are constructed in a stripline 
configuration best suited to circuits employing the new high-frequency planar transistors 
and are equipped with a copper heat sink which bolts firmly to the circuit board ground 
plane. Their brass enclosure is filled with a high-temperature, low-loss potting material 
rated for good electrical and mechanical stability over a temperature range of -55° to 
+ 125°C. All types shown below are DC coupled. 
Pulse performance is excellent, the rise time being less than .5 nanosecond, and the peak 
power handling ability is 1 KW. The internal conductors will carry steady-state currents 
up to a total average value of 4 amperes. The transformers are reciprocal and may be 
used for impedance/voltage step-up or step-down at the ratios shown below. 

TYPES AVAILABLE FROM STOCK: 

Model DESCRIPTION 

50W5012.5A 50 ohm unbal./l2.5 ohm unbal. 
50W5050C 50 ohm unbal./50 ohm bal. sym. 
50W502A 50 ohm unbal./2 ohm unbal. 
50W50200E 50 ohm unbal./200 ohm bal. sym. 
50W505C 50 ohm unbal./5 ohm bal. sym. 
50W50200A 50 ohm unbaL/200 ohm unbal. 
50W5012.5C 50 ohm unbal./12.5 ohm bal., sym. 

WIDEBAND HYBRID JUNCTION/TRANSFORMERS 

Range of Frequency for 
Response = -1 db max. 

100 KHz - 1 GHz 
100 KHz - 1 GHz 
100 KHz - 1 GHz 

50 KHz - 700 MHz 
100 KHz - 500 MHz 

--------,~ 

4 MHz-300 MHz 
250 KHz - 500 MHz 
250 KHz- 500 MHz 
100 KHz - 1 GHz 
200 KHz - 500 MHz 
250 KHz - 1 GHz 

50 KHz -50 MHz 
100 KHz - 100 MHz 
150 KHz - 1 GHz 
100 KHz - 1 GHz 

50 KHz - 25 MHz 
250 KHz - 500 MHz 
250 KHz - 500 MHz 
250 KHz - 900 MHz 
400 KHz - 900 MHz 
200 ~Hz - 1 GHz 
100 Hz-1 GHz 

Range of Frequency for 
Response = -1 db max. 

2 MHz-1 GHz 
2 MHz-1 GHz 
2 MHz - 750 MHz 
2 MHz - 1.5 GHz 
2 MHz - 500 MHz 
2 MHz - 750 MHz 
2' MHz - 750 MHz 

These are DC isolated transformers, identical in size and packaging techniques to the wideband trans
formers above, that comprise a four-port network which splits the outputs into signals of equal 
amplitude, either in phase or 180° out of phase with one another. The primary winding has an 
impedance of 50 ohms and the impedance ratio is 4:1. They are shown in our Bulletin 368 connected 
in various ways including such applications as Vectoral addition or subtraction, DC-isolated power 
division/addition, Doubly or Single balanced mixers, and Phase comparison/injuection. They also 
serve as conventional, DC isolated wideband transformers. 

TYPES AVAILABLE FROM STOCK: 
Model 

HYB-l 
HYB-2 
HYB-3 

Useful Range, MHz 

.250- 500 

.250 - 300 

.100 - 200 

Model 

HYB-4 
HYB-5 

Useful Range, MHz 

2.5- 250 
3.5 -350 

VARI-L CO., INC., 207 GREENWICH AVENUE, STAMFORD, CONN. 06904 • (203) 323-2176 • TWX 710 - 474-3369 
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om 
UNITRODE 

I 

HIGH POWER PIN MICROWAVE SWITCHING DIODES 

TERMINAL PINS METALLURGICALLY 
BONDED DIRECTlY TO SILICON 

The unique Unitrode package for the 
first time makes it possible to use 
PIN diodes in high peak and average 
power applications. A hard-glass 
sleeve fused to the terminal pins and 
to the periphery of the silicon chip 
assures ultimate reliability under 
severe RF stress conditions. 

ACTUAL SIZE ~... ~ 

Special packaging, such as insulated 
studs, ribben leads, and pills for 
stripline, are also available. 

POWER DISSIPATION 

UM 2000 Series 
20 Watt average dissipation 
75 KW peak dissipation for 1 I'sec pulse 

UM 4900 Series 
80 watt average dissipation 
300 KW peak dissipation for 1 I'sec pulse 

UM 6000 Series 
10 watt average dissipation 
30 KW peak dissipation for 1 I'sec pulse 

UM 7000 Series 
20 watt average dissipation 
75 KW peak dissipation for 1 I'sec pulse 

Notes: 

1. Leakage current at PIV at 25°C is 
10 !La. max. 

2. Series resistance R", measured at 
1 GHz and 500 rna bias current. 

For more info-fast-
call Len Bloom of our 
Microwave Division COLLECT 

A Family of PIN Diodes 
Designed for High Power, Low Loss 
Microwave Switching Applications 
from 2MHz to Above X-Band. 

Applications are in high power 
Duplexers, Phase Shifters, 
Receiver Protectors, RFAttenuators 
and RF Modulators. 

• Series resistance to 0.1 ohms: Total capacitance to 0.5 pf 

• Low reverse loss at zero volts bias 

• Low parasitic inductance from whiskerless construction 

• Megawatt peak-power duplexing now economically 
feasible due to diode high-current capability (up to 1000 
amps peak RFJ 

Part No. PIVI ELECTRICAL CHARACTER ISTICS 

UM 2012 1200 Forward series resistance 2 
UM 2014 1400 Capacitance 3 
UM 2016 1600 Cutoff frequency 
UM 2018 1800 Average thermal impedance 
UM 2020 2000 

UM 4902 200 Forward series resistance UM 4904 400 
UM 4906 600 Capacitance 

UM 4908 800 Cutoff frequency 

UM 4910 1000 Average thermal impedance 

UM 6002 200 Forward series resistance 
UM 6004 400 Capacitance 
UM 6006 600 Cutoff frequency 
UM 6008 800 Average thermal impedance 

UM 7002 200 Forward series resistance UM 7004 400 
UM 7006 600 Capacitance 

UM 7008 800 Cutoff frequency 

UM 7010 1000 Average thermal impedance 

3. Total capacitance is measured at 1 GHz and zero reverse 
bias and remains relatively constant at all reverse bias 
levels at frequencies above 100 MHz. 

Typical forward voltage drop at 500 rna is 1.0 volt for 
UM 2000 and UM 7000. 1.1 volt for UM 6000 Series. and 
0.9 volt for UM 4900 Series. 

0.4 ohms max. 
0.9 pf max. 
300 GHz typo 
10°C / watt max. 

0.15 ohm max. 
3.0 pf max. 
200 GHz typo 
2°C/ watt max. 

0.8 ohms max. 
0.5 pf max. 
350 GHz typo 
18c C/ watt max. 

0.3 ohms max. 
0.9 pf max. 
300 GHztyp. 
lOoC/ watt max. 

UNITRODE CORPORATION 
582 PLEASANT STREET. WATERTOWN, MASS. 02172. TELE. (617) 926-0404. TWX (710) 1296. TELEX 922-414 
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'niMH". SECTION 3400 

C(t;ad~1n 
MICROWAVE COMPONENTS 

FREQUENCY MULTIPLIERS 

Specifications 

Fo .............................................. 100 MHz to 18 GHz 

Multiplication ............................................ 2X to 4X 

Spurious Rejection ............................ 50 dB, typical 

I nstantaneous Bandwidth ................................ 35 % 

Insertion Loss .................................... 10 dB, typical 

MULTIPLEXERS 

Specifications 

Passband Width .............................. 0.25 to 18 GHz 

Stopband ................................ ~ ........... Dc . to. 18GHz 

Inband Inser. Loss ................................ 0.3 to 1 dB 

Outband Rejection .... -. .......................... 3.0 to 90 dB 

VSWR ............................. c •••••••••••••••••••••• 1.5:1, typical 

Number of Bands ............•...... 2 to 8, contiguous or 
non·contiguous 

FREQUENCY TRANSLATORS 

Specifications 

Input Frequency -.-. ...................... 50 MHz to 18 GHz 

Output Frequency ........................ 50 MHz to 18 GHz 

L. O. Frequency ............................ 50 MHz to 18 GHz 

Conversion Loss ............ ,. .................... 8 dB, typical 

VSWR (All Ports) ............................ 1.6:1, maximum 

Interband Isolation ........................... 45 dB, typical 

INTEGRATED 
COMPONENTS 

Filters, detectors, multiplexers, 
couplers, doublers, mixers, diode 

switches and isolators integrated 
into single, compact package. No 

interface problems! 

AND MORE! 
Directional filters, coax and 

waveguide adaptors, low and high 
pass filters, power samplers, 

directional couplers, microwave 

switches, tunable filters, wave· 
guide filters, power limiters, ter· 

minations, etc. All filter designs 

computer derived. Choice of par· 

ameters ... configuration ... 
connectors. VECTOR INDUSTRIES, 
A Teledyne Company, 821 San 

Antonio Road, Palo Alto, Cali· 

fornia 94303. 

VECTOR INDUSTRIES 

A TELEDYNE COMPANY 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1717 



SECTION 3400 '§§.IiDIN. 

C-BAND 
RADAR 
TRANSPONDER 
MODEL 302C-2 Freq: 5.4-5.9 GH" Receiver 
Type: Superhet with sensitivity of - 70 dbm; 
Transmitter Type: Magnetron wity 400 w min. 
peak power output; Input Power: 22 to 32 
VDC; Size: 43 cu. in.; Weight: 43 oz.; Temp: 
- 35°to + 75° C; Altitude: 230,000 ft.; 
Humidity: 100%; Shock: 125 g in any .direetion, 
3 shocks in opposite directions along each axis 
for 6 J.L sec each; Acceleration: 125 9 applied 
along any axis for 3 minutes; RFI:· Per Mil-I. 
26600. Vibration: sinusoidal, 5 to 25 Hz 0.4 
in. OA and 15g 15 to 2500 Hz. 

S-BAND 
RADAR 
TRANSPONDER 
MODEL 312S 
Freq: 2775 - 3000 MHz; Receiver Type: Superhet 
with sensitivity of -70 dbm; Transmitter Type: 
Triode cavity with 300 w min. peak power output; 
Input Power: 22 to 32 VDC; Size: 50 cu. in.; 
Weight: 47 oz.; Temp: _55 0 to +750 C; Altitude: 
230,000 ft.; Humidity: 100% Shock: 125 9 in 
any direction, 3 shocks in opposite directions olong 
each axis for 6 J1 sec each; Acceleration: 125 9 
applied along any axis for 3 minutes; RFI: Per 
Mll-I-26600; Vibration: sinusoidal, 5 to 25 Hz, 
0.4 in. DA and 15 9 15 to 2500 Hz. 

C-BAND 
RADAR 
TRANSPONDER 
MODEL 321C 
Freq: 5400-5900 MHz; Receiver Type: Superhet 
with sensitivity of - 70 dbm, 1000/0. firing; Trans
mitter Type:- Triode cavity with 300 IN m-jn. peak 
power outputs; Input Power: .24 to 32 VDC, 45 W; 

Size: 38 cu. in.; Weight: 44 oz.; Temp: -37~ 
to +75° c.; Altitude: 230,000 ft.; Acceleration: 
125 g; Shock: 125 g; Vibration: Sine, 5 to 25 
Hz, 0.4 DA 25 to 2500 Hz, 15 g. RFI: Per 
Mll-I-26600. 

TELESPONDER TELEMETRY SYSTEM 
MODEL 603C is used in missile, satellite, drone, 
forget and aircraft application as an enchance· 
ment device and telemetry system for a C·band 
tracking radar. The Madel 603C telemetry system 
is designed to work in conjunction with Vega 
Models 202CD, 302CD transponders. The 603C 
telemetry system is comprised of two separate 
units, the Model 706-7 Seven Channel Telemetry 
Airborne Encoder and the Model 707-7 A Seven 
Channel Telemetry Ground Demodulator. The 
706-7 airborne unif is mated with the desired 
transponder whereas the 707~7A ground unit is 
mated with an appropriate' C-bond tracking radar, 
Model 706-7. Encoder specs include: Telemetry 
Input Impedance: 200,000 ohms min; Telemetry 
Input Channels: 1 to 7, serial or parallel com
binations; Telemetry Input "Voltage: 0.0 V to 
+5.0 VDC; Sync Channels: one; Sampling Rates 
per Channel: 80/see, (160 prf); Spacing Be
tween Transpanderand Telemetry Reply Pulse: 
min. 50 Jl sec., max. 137 JJ.. sec.; Accuracy of 
Voltage to Time Conversion: ± 1 % of +5 v. 

7-CHANNEL TELEMETRY 
DEMODULATOR 
MODEL 707-7A is compatible for use with the 
FPS-16 and FPQ-6 radars and is on qctive portion 
of the. ground readout system of the return pulse 
from a Vega transponder and 706-7 A encoder. The 
demodulator outputs Ore suitable for readout onto a 
Model 1508 Minneapolis Honeywell Visicorder· or 
for storage by a digital tape unit. The digital 
output for recording is a continuous serial binary 
train using either NRZ.,M-or NRZ-C format. 

X-BAND 
RADAR 
TRANSPONDER 
MODEL.319X 
Freq: 9100 - 9600 MHz; Receiver Type: Superhet 
with sensitivity of -65 dbm; Transmitter Type: 
Magnetron with 400 w min. peak power output; 
Input Power: 22 to 3.2 VDC; Size: 43 cu. in.; 
Weight: 43 oz.; RFI: Per Mll-I-26600; Humidity: 
100%; Temp: -35°to +'75°C. 

PULSE 
CODE 
GENERATOR 

MODEL 715 is capable of producing up to five 
pulses, independently variable in position from 
o to 100 I' sec. Pulse width is variable from .25 I' 
sec. to 1000 1.J. sec. in four overlapping ranges. 
Incorporated is a recovery time feature which 
allows a coded pulse pair to be delayed from the 
first pair, up to 1000 Jl sec. Any of the five 
pulses may be used without the presence of any 
others. Other specs include: Repetition rate of 5 
pps to 500 KHz; Stability of 2% at 1000 pps; 
Amplitude of 0.15 v into 50' ohms and 20 v into 
1000 ohms; Polarity, neg. or pas.; Rise and fall 
time of 10 nanosec or less; Delay from .25 J1. sec. 
to 100,u sec. 

C-BAND INTERROSPONDER 
MODEL 609C is a C-band transponder test set 
which is essentially a small radar device used in 
operationally checking a C-band transponder as it 
would be normally interrogated by the tracking 
radar. The unit is also designed to operate with 
the Vega Mode1707-7A Telemetry Demodulator for 
checking out the Vega Telesponder Telemetry 
System. The unit provides either single or double 
pulse interrogation with a code spacing adjust
ment. The self-contained unit operates on 24 to 
30 VDC and/or 115 V, 60 - 400 cps. An internal 
battery supply with self-contained charging circuit 
is optional. A waveguide horn antenna is avail
able with the unit or can be user supplied. Checks 
the following transponder parameters: Receiver 
FrequencYi Receiver SensitivitYi Transmitter 
Frequency; Transmitter Power Output; Code 
Spacing. X-Band available. 

S-BAND RADAR 
TRANSPONDER 
MODEL 206S 
Freq.: 2700 - 2950 
MHz; Receiver Type: 
Crystal video with 
sensitivity of -41 dbm 
(min.); Transmitter Type: Triode cavity with 150 
w power output and 300 - 500 w on sp!!cial 
order; Input Power: 6.9 VDC ± 10% or 28 
VDC ± 10%, 9 watts quiescent; Size: 25.5 
cu. in; Weight: 26 oz.; Pressurized: 15 PSI; 
Temp.: _ 20° to +70° C; Vibration: 5 to 
200 cps at 10 9 3 min. sweep; Shock: 100 
g all plcmes, 11 msec duration; Acceleration: 
80 g in all planes. 

Full specifications are available on request and quotations can be made to your requirements anD speCial applications. 
All these units are of high environmental specifications for space, aircraft, targets and other uses. 

For further details write or phone: V EGA PRE CIS ION LAB 0 RAT 0 R I E S , INC. 
239 MAPLE AVENUE • VIENNA, VIRGINIA 22180 • Area Code 703 938-6300 
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'§§oI'd,ffifi SECTION 3400 

ADVANCED MICROWAVE DEVICES • TRANSPONDERS • BEACONS • TRANS· V EGA PRECISION 
MITTERS • TELEMETRY • RECEIVERS • ANTENNAS • POWER DIVIDERS ® LABORATORIES 

X-BAND 
ANTENNA 
MODEL 835X 
loop Vee Antenna was developed primarily for 
aircraft application in association with an X-Band 
radar transponder. The antenna is a circularly 
polarized omni-directional antenna enclosed within 
a fiberglass radame. The antenna is characterized 
by its compactness and is extremely lightweight 
while still maintaining the electrical and 
environmental characteristics required by this 
type antenna. The height of the radome is ap
proximately one-half inch and the diameter of the 
radome is approximately one inch. Mounting of 
the antenna is accomplished via a three-inch 
diameter mounting plate which also serves as a 
ground plane for the antenna. A (-Band version 
(Model 836C) of this antenna is available. Freq.: 
9.0 - 9.69 GHz; VSWR: < 1.5: 1: Beamwidth: 
70° ; Pol: circular; Power: 1.5 kw peak; Con
nector: TNC; Weight: 1.5 oz. 

C-BAND 
ANTENNA 
MODEL 820C 
Antenna is an optical quartz-loaded, cavity 
backed helix radiator which produces a right hand 
circular polarized radiation paHern. The use of 
quartz material provides for high and low temper
ature stability with no degradation in electrical 
performance. Flush mounting is normally used on 
reentry vehicles with no performance deterioration 
as a result of reentry heat. low thermal conductivity 
af the quartz material controls the heat transfer 
from the face of the' antenna so that very little 
reentry heat is conducted to the antenna connector. 
This permits the use of standard mating connectors. 
Companion power dividers Models 853-2C, 854-3C 
and 855-4C are used for arraying two, three or 
four antennas about the missile. Freq.: 5.4 - 5.9 
GHz; V5WR: < 1.5: 1: Pol: RHC: power 1.5 
kw peak; Gain: 6.0 db: Beamwidth: 130fTemp.: 
170Qofront surface exposure; Weight: < 2.0 
oz.; Shock: 300 g's. 

C-BAND 
POWER 
DIVIDER 
MODEL 853-2C was developed as part of c :ight
weight (-Band Antenna System which can be 
installed in any of a large groupe of missiles. 
Model 853-2C and 855-4C, three-way and four
way respectively, are also available. The body of 
the power divider is constructed of stainless steel 
which gives exellent reliability in missile environ
ments. The interior of each power divider consists of 
on output arm which goes through one or more 
transformer stages, and then couples with two or 
more output arms to complete the power division. 
Each power divider has pre-drilled holes for 
mounting purposes. Freq.:5.4 - 5.9 GHz; VSWR: 
< 1.3: 1; Imp:50 ohms; Insertion Loss: < 0.5 db: 
Power Div: t 0.5 db: .Power: 1.5 kw peak;: 
Weight: 853·2C, 2.3 oz.: 854-3C, 2.5 oz.: 855-4C, 
2.7 oz. 

C-BAND 
ANTENNA 
MODEL 845C 
Stub Antenna was developed primarily for air
craft application in association with a (·Band 
radar transponder. The antenna is a vertical 
polarized omni-directional antenna enclosed within 
a radome. The antenna is characterized ,by its 
compactness and is extremely lightweight while still 
maintaining the electrical and environmental 
characteristics required by this type antenna. The 
height of the radome is approximately three-quarter 
inch and the diameter of the radome is approxi
mately three-eighth inch. Mounting of the antenna 
is accomplished via a three-inch diameter mounting 
plate which also serves as a ground plane for the 
antenna. Freq.: 5.4 - 5.9 GHz: VSWR: < 1.5: 1: 
Beamwidth: 70°: Pol: Vert.; Power: 1.5 kw 
peak; Connector: TNC: Weight: 1.5 oz. 

C-BAND 
POWER 
DIVIDER 
MODEL 857-2C Variable Power Divider was de
signed to divide the output power of a (
Band Radar Transponder equally between two 
antenna elements when mounted in airborne vehicles 
and using unequal lengths of coaxial transmission 
lines. The design is such that the output power 
to each leg can be varied from a balanced 
condition to that of all power in either output 
leg. With the power divider adjusted to com
pensate for unequal c.able losses, equal power 
will be radiated by each element of a two element 
array. The input VSWR is less than 1 .3: 1 and is 
tunable over the frequency range of operation. Also 
available are Models 856-25 (5-Band, 2.7 - 3.0 
GHz) and 858-2X (X-Band, 9.1 . 9.6 GHz) .. Freq.: 
5.4 - 5 .. 9 GHz; Insertion Loss: < 0.5 db: Power: 
1.0 kw peak; Size: 3 1/4" x 2 1/2" x 2": 
Weight: 12 oz. 

S-BAND 
ANTENNA 
MODEL 8025 
Slotted Blade Antenna was developed for Telemetry 
and Command functions on the Nike Apache 
vehicle. The ontenna provides linear radiation 
coverage with minimum' aerodynamic drag. The 
body of the antenna is constructed of stainless 
steel which gives excellent reliability in missile 
environments with no degradation in electrical 
performonce. The antenna may be used as a single 
element or in multi element arrays depending on the 
particular application and desired pattern cover
age. The companion power dividers are Models 
850-25, 851-35 and 852-45 (two-way, three-way 
and four-way respectively). Freq.: 2.2 - 3.3 GHz; 
VSWR: 2.0: 1: Imp: 50 ohm; Pol: linear; Power: 
1.0 kw peak: Connector: TNC: Weight: < 2·.0 oz. 

C'B~:r ANTENNA 
MODEL 801 C is a lightweight slotted blade an
tenna developed as part of a (-Band Radar Trans
ponder System for use on the Nike Apache 
Vehicle. linear radiation coverage with minimum 
aerodynamic drag were key requirements in the 
design of this antenna. The body of the antenna 
is constructed of stainless steel which gives 
excellent reliability in missile environments with 
no degradation in electrical performance. The 
antenna may be used as a single element or in 
multi element arrays depending on the particular 
application and desired paHern coverage. The 
companion dividers are Models 853-2C, 854-3C 
and 855·4( (two-way, three-way and four-way 
respectively). Freq.: 5.4 - 5.9 GHz; VSWR: < 2.0: 1: 
Imp: 50 ohms: Pol: linear: Connector: TNC; 
Weight: < 3.0 oz.; Power: 1.0 kw peak. 

S-BAND 
ANTENNA 
MODEL 815S was 
developed os part of 
a lightweight 5-Band 
Antenna System for 
use in the Nike T oma
hawk missile for pur-
pose of transmiHing 
tracking data. The antenna is a cavity backed 
helix with the helix embedded in quartz which 
is also used as the dielectric cavity. Mounting 
is accomplished via a mounting flange which can 
be adopted to a variety of mounting configurations. 
Flush mounting is used on reentry vehicles with 
no performance deterioration as a result of reentry 
heat. low thermal cOilductivity of the quartz allows 
little of the heat to be conducted to the antenna 
connector therefore standard mating connectors 
may be used. A (-Band version of this antenna 
is also available. Freq_: 2.7 - 2.95 GHz: Pol: 
RHC; Gain: 7.0 db; Beamwidth: 130° nominol· 
VSWR: < 1.5: 1: Temp: 1000° F, front surfoc~ 
exposure: Vibration (random): 48 g. rms: Shock: 
78 g: Acceleration: 100 g. 

S-BAND 
POWER 
DIVIDER 
MODEL 850-25 was 
developed as port of 
a lightweight 5-Band 
Antenna System for 
use in the Nike 
Tomahowk missile. Models 851-35 and 852-45, 
three·way and four-way respectively. are also 
available. Tracking coverage may be obtained with 
two, three or four antennas in operation with the 
use of the appropriate power divider. The interior 
of the power divider consists of on input arm which 
goes through one or more transformer stages, and 
then couples with two or more output arms to 
complete the power division. TN( connectors are 
brazed to the power divider body in which mount· 
ing holes are provided: Freq.: 2.7 2.95 GHz; 
VSWR; < 1.25: 1, Insertion Loss: < 0.5 db: 
Vibration (random): 48 9 rms: Shocks: 78 g: 
Acceleration: 100 g: Weight: 850·25. 2.2 oz.: 
851-35,2.4 oz.: 852-45, 2.7 oz. 

For further details write or phone: V- EGA PRECISION 
239 Maple Avenue, Vienna, Virginia 22180 Area Code 703 938-6300 ® LABORATORIES 
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Check first with Waveline 
for- vMicrowave Test Equipment vSystem Application 

_ vSpecial Devices vHardware 

SPECIAL DEVICES: 

SWITCHES: DIRECTIONAL COUPLERS: TEST INSTRUMENTS: 

AITENUATORS: 

AITENUATORS: 100 units are availablefrom simple vane to remotely controlled Rotary Vane Types. 
This selection enables you to satisfy every requirement of attenuation, phase measurement and 
control in waveguide and coaxial lines. SWITCHES: Solenoid and manually operated four way units 
in "E" and "H" planes provide switching in all bands from 2.6 to 40.0 GHz. Isolation greater than 
60 db; VSWR less than 1.10. Special units are available. DIRECTIONAL COUPLERS: Available for 
every application in any frequency band include broad wall, narrow wall, ultra-flat coupling,cross
guide and high directivity coaxial units. Hundreds of custom units have been produced to meet 
special requirements. SPECIAL DEVICES: Waveline's capability to design and manufacture special 
components offers the widest range of engineering and production skills possible from one facility. 
Wavel ine is capable of generating basic designs in the form of a prototype or production of system 
components in strict compliance with your specifications. TEST INSTRUMENTS: A complete line of 
instrumentation is available for all testing functions in bands from D C-12.4 GHz for coax and 
2.6-40.0 GHz for waveguide. Over 1300 standard units are available. Send for our new 1969 
catalog, showing one of the most complete microwave component lines in the industry. Write
Waveline Inc., P.O. Box 718, West Caldwell, New Jersey or call (201) 226-9100·1~'r\'ta II.tJ 
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SECTION 3500 

AEROFLEX 

AEROFLEX 
brushless-wide angle 
D. c. Torque Motors 

TYPICAL APPLICATIONS: FEATURES: 
Inertial Systems ... Remote Positioning Devices ... Stable 
Platforms ... Process Control Systems ... Vane and Control 

• No commutator, brush or contact friction 
• Unlimited life 
• Infinite resolution Surface Actuators ... Throttle Control Systems ... Chart 

Recorder Pen-Motor ... Special Meter-movements ... Preci-
• Linear torque output vs. current input 

sion Load Testing ... Multi-input Summing Transducers ... 
• No radio noise or explosion hazard 
• No motor ripple or "slot lock" 

Low Velocity, High Sensitivity Tachometers ... Direct Servo 
Drives. 

• Proven in outer space 
• Fully submersible 

Brushless D.C. Torque Motors (Partial Listing) 

~ ... ~:e ., 
~g: 

... 
~ci. .,'" ~ 

~ 6--:- :.c' ... ~ ... " E::' 
.,E Viscous Damping 

BasiC " - a "'~ a",_ CLI'- E ::E~ ".., .. " 
.~~~ ;~~ 0: ... ~~ Eo!:! c ~:e~ t=-:=-U Cco 

.s:e~ Part ... CI= E"a "'~ !!~ .... ., ...... 
~~.~ ... ~ . ~., 

~" a.,c Infinite Zero _aN a~C --'" Number ..... 0 .oc N ~-:;~ "'" ,,~~ 'iii&, "'c-~ ..... S ac", ~co ., .. " ..... :;-: .. ~ .!!g -~ " ... aN .,~ ... ., '" " we =,?: ill N Source Impedance "- ... ... " "'" ;:;: .. '" (Oz. In./Rad/Sec) 

TQ10Y·30 .5 1.7 1.3 12 90 3.0 .021 3x10·' 60 16xlO-' 1.5xlO-' 1.1xlO-' 
TQ10Y-31 1 3 4 35 90 7.6 .055 2x10-4 175 40x10-' 4xlO-' 2.4x10-' 
TQ10Y-32 1 3 4 35 90 5.8 .041 2xlO-4 100 40x10-' 4x10-' 2.3dO-1 

TQ18-25 2 3 4 12 50 9.0 .063 2x10-' 60 32x10-5 2x10-' 2x10-5 

TQ18-7 6 8 20 85 50 15 .106 2x10-4 48 67xlO-5 5x10-' 3.3x10-2 
TQ18W·23 4 12 8 50 120 8.5 .06 8x10-' 48 48xlO-5 3.3xl0-' 1.1dO-2 
TQ18W-30 1.5 8 3 30 120 3.2 .025 5xl0-' 36 24xlO-' 3xl0-' 2x10-' 
TQ25-2 25 14 80 150 50 27 .190 5x10-' 16 32x10-' 5xl0-' .32 
TQ34-4 40 20 130 220 50 45 .31 Ix 10-' 25 91xl0-' lx10-2 .56 
TQ34W-1 20 16 50 220 120 21 .15 3.6xlO-' 18 42xl0-' 5xlO-' .18 
TQ34W-I0 20 16 50 220 120 33 .24 3.6x10-' 44 42xl0-' 5xlO·' .18 
TQ35W-l 18 20 65 250 120 26 .183 4x10-' 37 40x10-' 2.7x10-' .13 
TQ40W·1 120 55 310 350 120 31 .22 3x10-' 3.5 4x10-' 2xlO-' 1.9 
TQ52·2 200 35 840 600 20 110 .79 3x10-' 12 136x10-' 2xlO-' 7.2 

TQ52W-1 220 80 550 500 120 60 .42 6.5x10-' 6 107xlO-' 1x10-' 4.2 
(Lb Ft) (Lb Ft) Lb Ftl LB In 

Amp. Sec' Lbln/Rad/Sec 
TQ74·2 6 260 15 1600 30 1.84 2.5 6x10-' 25 .05 .06 2.2 

-
TQ82W-1 2.5 90 7 650 120 .64 .87 28x10-' 5.6 .03 .02 1.2 
TQ103-2 10 200 22 1500 34 1.0 1.36 10x10-' 2 .24 .12 8 

, 

TQ120-1 10 115 25 700 40 2.3 3.1 15xl0-' 6 .316 .20 14 

TQ150-2 35 200 llO 2000 30 5 6.78 2xlO-2 5 1.5 1.7 110 

TQ160-1 30 200 125 2500 50 5 6.78 2.5xlO-2 4 1.5 1.7 110 

* ALSO AVAILABLE IN FLANGE, SYNCHRO TYPE MOUNTING AND COMPLETIjLY HOUSED ASSEMBLIES. 

CU VE, -V "'" 
-... Brushless D.C. Tachometers 

-~N .,co 
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1 
2 
2 
2.5 

3.8 
3.5 
2.5 
9 

16 

13 
13 
21 

51 
80 

80 

Lb 

19 

11.3 
28 

40 

90 
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Pancake Dimensions' 
(Add letter uP" to 
basic part number) 

0.0. 1.0. Thick. 
(Inch) (Inch) (Inch) 

1.000 .125 .350 
1,000 .125 .700 
1.000 .125 .700 
1.718 .250 .350 

1.718 .25 .700 
1.718 .187 .700 
1.718 .187 .350 
2.50 .250 1.00 
3.375 .250 .725 
3.313 .250 .625 
3.313 .250 .625 

3.50 .75 .75 

4.00 .75 1.50 
5.187 .984 1.25 

5.125 .750 1.50 

7.375 1.00 2.29 

8.187 .812 1.38 

10.25 .812 2.00 

12.00 1.375 2.25 

15.00 1.375 3.31 

16.00 1.375 3.31 

Curve 
Letter 

A 
A 
A 
D 

D 
C 

.}-
D 
C 
C 
C 
A 

D 

A 

0 

A 
0 

D 
-~--

0 

0 

Y ~ ~ / ~ Basic 
Output Output Pancake Dimensions' 
Sensi· Sensi· Resist· Rotor 

I / 
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/1 I 
80' -60· 40' 20' 
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B ~ / 
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pi 

V 
80· 60· 40· 20' 
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Part tivity tivity ance Inertia 0.0. 1.0. Thick 
Number V/Rad/Sec Curve (Ohms) (Lb.ln.Sec2) (Inch) (Inch) (Inch) 

TG10Y-35 .18 A 1900 2.5 x 10-' 1.000 .125 .700 

TG18W-24 .17 B 1700 1.5 x 10-' 1.718 .187 .350 

TG18W·25 .50 C 3600 3 x 10-' 1.718 .187 .700 

TG18-14 .77 D 3600 4.2 x 10-' 1.718 .250 .700 

TG34W-12 1.8 C 2000 2.6 X 10-' 3.313 .250 .6t~ 
TG34-8 3.0 D 2600 5.7x 10-' 3.375 .250 .725 

TG52W-5 4.5 C 1200 6 x 10-3 5.125 .750 1.5~ 
TG52-4 4.0 0 400 8.4 X 10-' 5.187 .984 1.250 

SPACE/WEIGHT SAVER 
For design applications where space and weight are critical factors. Aeroflex has a 
series of Brushless D.C. Torquer-Tachometer combinations integrated within a single 
assembly. They are available in a wide range of torque and sensitivity values. 
The complete line of Aeroflex Torque Motor Products is covered in our latest catalog. 
Write directly to 

0 ... ,., ............. ; .• ~ 1,;;",::\;,1 
AEs:lOFLEX 

TORQUE MOTOR PRODUCTS DIVISION 

AEROFLEX LABORATORIES, INC. 
SOUTH SERVICE ROAD· PLAINVIEW, LONG ISLAND, N. Y. 11803 
TEL. (516) 694·6700 TWX: 510-224-6417 

See YELLOW SECTION for Local Offices, Phones 1721 
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BEARING 
MOUNTED 
SLIP-RING 
ASSEMBLIES 

CAY· 150 

ROTARY 
SELECTOR 
SWITCH 

CAY· 125 

SHAFT POSITION 
ENCODERS 

analog~digital converters 

SLIP-RING 
AND 
BRUSH BLOC 
ASSEMBLIES 
AND 
SWITCHING 
COMMUTATORS 

Illustrated is a partial selection of the many and varied products available from Airflyte's complete line 

of rotating components. Airflyte's extensive services and facilities, from research and design to proto· 

type and mass production, enable the manufacture of both standard and modified components, geared 

to customer specifications and application. Tooling costs can be eliminated in most instances by the 

availability of a large selection of company· owned jigs, fixtures, dies and molds. Airflyte Electronics 

invites your inquiry. 

1722 

WRITE FOR CATALOG BOX 207 • BAYONNE, N. u. 07002 
PHONE (201) 436-2230 • TWX-710-729-4489 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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another motor-custom built ... by Alliance 
PUT ALLIANCE IN YOUR APPLIANCE 

If you want custom motors, our full complement of 
engineers is at your service. We build from raw 
material to completed motor. This assures you of the 
superior performance you expect. In appliances, 

business machines, sound equipment and most other 
applications, if a subfractional h.p. motor makes it 
go, it probably goes with Alliance. We supply the 
majors ... we know about costs. 

model JS 1 , • custom motors for many 
I" 1",,1 1i·' I_I: rc--,~""v-~ 

a ppl ications 
H High starting torque, making 

it suitable for remote con
trols, air circulation, gear 
trains, valve controls, pumps, 
and many other special ap
plications. 

I, 
I 

!{' . ., ,-

shaded pole induction motors 
The Model JS Motofs are mass produced with minor variations to meet the demands 
of specific jobs whIch require a highly efficient miniature power' plant. It can be 
used as the vital power source on all kinds of electrical and mechanical devices 
for electronic, electro, radio and time controls, TV and radio tuners, turntable drives 
for phonographs and Hi-Fi, can openers, fans, hair dryers, coin operated 
mechanisms, switches, signals, business machines and other special uses. These 
motors are equipped with impregnated bronze bearings for continuous duty. 
They can be furnished with or without internal fans and for clockwise or counter
clockwise rotation. 

The specifications shown can be varied within limits to meet your design require
ments. This would include such things as corrosion resistant finish, water resistant 
(impregnated coil), threaded or stepped shaft, variation of the mounting arrange
ment, and variations in the torque and watts input. 

specifications 
JSOJOO JS0500 JS0600' JS0700 JS0800' JS1100 JS1200 

Stack Thickness ...................... 0.350 0.500 0.600 0.750 0,850 1.100 1.250 
Voltage .................................... 117 117 117 117 117 117 117 
Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 60 60 60 60 60 60 
Locked Amps.-Cold "." ... """" 0.30 0,38 0,71 0.88 0.92 0.93 1.0 
Locked Watts-Cold " ..... "" ..... 15 21 35 45 50 55 62 
Starting Torque-Cold-Oz. In. 0,66 .90 1.75 2.35 2.70 2.95 3.20 
Idle Amps,-Hot ...................... 0.25 0.29 0,54 0.60 0,64 0.65 0.70 
Idle Watts-Hot .................... 11 15 22 28 30 32 40 
Idle R,P,M,-Hot .................... 3350 3465 3470 3475 3475 3500 3500 
Full Load Amps .. ""."."" ... "" .. 0.26 0,32 0,57 0.70 0.72 0.76 0.82 
Full Load Watts .............. " ...... 13 19 29 38 42 44 53 
Full Load Torque-Oz. ~I. ........ 0.75 1.60 2.70 3.50 4.20 4.75 5.30 

Full Load R.P.M, .................... 2900 2900 2900 2900 2900 2900 2900 
Full Load H.P, ." ....................... 0.002 0.004 0.008 0.010 0.012 .013 0,015 
"A" Dimension (internal Fans) l2~2 1Ys 3J.{2 2Vs 2%2 21%2 2% 
"A" Dimension (No Fans)... ..... 1~6 11J{6 1171'6 1% 2}{6 2~6 21%2 
Weight .. , ................................... l2oz. lib, lib. 2 oz. llb.6oz. llb.8oz. 1Ib.13oz. 2Ib.1oz. 
Duty .......................................... Cont. Cont. Cont. Cont. Cont. Cont. Cont. 
• Available from stock, 

4 speed JPQ 
phonomotor 

Single lever shifts, indexes 
speeds and neutral position 
with free movement. Elec
tronic dynamically balanced 
rotor. Vibration-proof mount
ings. Minimum rumble and 

hum, Unexcelled speed regulation. Designed to meet 
U, L requirements. Occupies minimum space. 
The Model JPQ is also available with transformer 
winding for transistor amplifier applications. 

JS long life 
Built on standard Alliance 
frame, has a large oil reser
voir on each bearing to ex
tend motor life. In order to 
reduce wear, the mating 
parts are given precision 
treatment. Ideal for long 
life applications. 

JS0500 

JSG 

Built on standard Alliance 
frame, Large sealed oil res
ervoir and the mating parts 
are given precision treat
ment to give extended life. 
The mounting shown is not 
standard but illustrates the 
flexibility of mounting. 

Variations carl be made for 
mounting, temperature of 
operation, clutching, torque, 
output shaft speed, humidity, 
etc. This type unit also avail
able with friction drive of 
extremely quiet operation but 
having limited torque ranges. 

Duty cycle may vary from intermittent to continuous, 
dependent upon torque and ambient temperature, 
The JSG is used for TV tuners, rotisseries, remote 
controls, vending machines . 

L A shaded pole induction 
motor for typewriters, busi
ness machines, fan applica
tions, and similar equipment 
demanding high torque, 
compact design and low cost. 
Standard motors are wound 

with Class "A" insulation, 117 volt, 60 cycles, 
Available in 11/4" and 11/2" stack thickness, A clutch 
is available with this type of motor. Further details 
can be obtained through our Sales Department, 

R A compact power source for 
reversible rotation require
ments. This motor requires a 
capacitor. The motor can be 
provided in various stack 
thicknesses providing a 
range of electrical and 

torque characteristics, The specifications shown 
here are typical for a ,375 stack motor. 

S This motor is for transcrip· 
tion type turntables, stereo 
tape, stereo disc and Hi-Fi ap· 
plications, It is designed and 
manufactured to give the ul
timate in motor performance 
for High Fidelity equipment. 
The motor's electrical and 
physical characteristics can 
be changed to meet your 

USI.~§f5 The Alliance Ma~:;~~;: r·i~;' ~:::·";'nc. 
A North American Philips Company 

ALLIANCE, OHIO 44601 • PHONE: (216) 821-5360 

When you want it NOW - call 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1723 



SECTION 3500 i@,,'ij,ffiD e IOO·MILlION·CYCLE APILON~FACED CLUTCH AND BRAKE 

COMMERCIAL 

Model Torque Watts A B c D F 

• Typical life of wear surfaces at least 
ten (10) times conventional material. 

• Life expectancy approximately 120 
million cycles (based on work performed 
per cycle of 144 in. oz. for Size 20 and 
288 in. oz. for' size 40). 

G H K L M 

• Dust due to wear products substantially 
reduced. 

• Physically and electrically interchange
able with most conventional units. 

• A.P.1. Engineering available to establish 
life expectancy for specific application. 

N P Q R s u v 
Lb. .015 .015 .002 Max.witb .001 .001 .005 .010 .015 .015 .015 .015 .015 .010 .015 .015 Max. with .015 .015 

± In. D.C •. 015 .015 .002 Max.Keyway .000 .001 .005.010 .015 .015 .015 .015 .015 .010 .015 .015 Max_ Keyway .015 .015 

10 4 4 11/8 11/8 5/8 1/4 X y" X y" .437 1.499 1.312 1/8 11/8 .718 .625 y., 

20 20 6 I'"" l'Yt, 5/8 3;8 X %, X U4 .750 2.436 2.125 yt, I'''', 1'V8 1.156 1.000 ){, 1/8 yt, % 1/4 X y., X y" 1"" 13/8 

30 40 8 21/8 21/8 5/8 3;8 X %, x %. 1.000 2.874 2.500 ;If, 21/8 l'y" 1.250 1.062 ){, 1/8 1/4 3/4 3/8 X y., X y" 1% 1U, 

40 70 10 25", 25J8 l;1f, 3/4 x ;If, X %, 1.061 3.499 3.125 ;If, 2% 1'%, 1.437 1.250 y., 1/8 1/4 3", X 1/8 X y., 1U, 1'V4 

SUBMINIATURE CLUTCH & BRAKE Typical A. P.1. Specifications for ultra preCISion clutch and brake units 
... combining excellence in design, materials, workmanship and reliability. 
All units contain precision ball beg rings fully protected from moisture and 
contamination by special seals. A. P. I. units meet government specifications 
for environmental tests. Infinite variations of design and mountings are 
available. 

SC
MAGNETIC 
CLUTCH 

Torque @ 

FRAME 24 V.D.C. 
SIZE Oz. In. Min. 

Clutch 

5 6 
8 25 

11 60 
14 110 
18 240 

Drag Torque 
(Oz. In.) Max. 

Ener. Oe·Enef. 

s:r:~g: Shaft Flange 

.05 .05 .05 

.10 .05 .05' 

.20 .10 .10 

.40 .20 .20 

.40 .20 .20 

Response Inertia x 10~6 
Tlmo (/n. Lb. Soc.2) 

M~. Vs~S (Calc.) 
(Nom.) 

Weight Watts 

(Nom.) 24 V~D.C. 
Oz. (Nom.) 

Shaft Flange 
4 .22 .5 .9 2.5 
8 1.0 2.5 2.4 3.0 

10 4.5 1(;.0 5.5 3.5 
22 10.0 15.0 8.5 4.0 
40 40.0 45.0 16.5 4.5 

FRAME ABC 0 F G H J K L M N 0 P R STU SIZE _'--~-=-_"::""'_-=-_'--_=-_-.C.---'-_-=-_---'-_ 
+ .000 .0000 .005 .0000 .005 .0000 .005 Ref. .015 Ref. Min. .003 .005 .005· .002 .005 .020 Ref No 

.005 .0005 .005 .0005 .005 .0005 .005 .015 .000 .005 .005 .002 .005 .020 . . 

5 .594 .5000 .450 .2190 .530 .0935 .344 .118 .882 .235 .060 .047 .125 .060 .056 .079 .300 3JO 0·80 

8 .827 .7500 .740 .3750 .750 .1248 .625 .197 1.240 .368 .078 .060 .170 .100 .061 .120 .300 300 2·56 
ENERGI2:ELJ - Output Shaft Coupled to 11 1.090 1.0000 .934 .5000 1.000 .1248 .750 .179 1.485 .431 .078 .060 .177 .100 .064 .177 .375 30 0 2·56 

Input Flange. 
DE -E N ER G I ZE D _ 0 utput S haft and I n put' --:1""4_.o;1.",,37~0,,,· .0;1.=,250=0.::-0 --:-'-:' 9,=-34::..::. 5:::0=00~1:.::. 2::-:50:-.:.;.1,.:::87:-::3",. :-' . .:,:750=0_.:.;.16=.:1:-.-:-1:::.6"'20:....::;.2""55:-..::. 0:::7.::-8 ...:..::-:06'=-0....:.:.::20:::3:....::;.1='25:-.:.;.0'=-64::-:.. :-:17",7 ....:.""37~5_3:::0:.,.0 ...:.2:-:.5:::-6 

Flange Free to Rotate. 18 1.740 1.5620 1.200 .6250 1.562 .2498 1.000 .132 1.930 .300 .078 .. 092 .237 .132 .090 .177 .500 300 2·56 

SPECIAL ENGINEERED UNITS 

TOOTH TYPE CLUTCH 
Special design to meet military 
reliability for airborne elec
tronics. Specifications include' 
operation in an explosive vapor, 
temperature, altitude, vibration, 
salt spray. and humidity environ
ments. 

DUPLEX BRAKE 
Compact Brake for use in a 
missile tape drive system. 
Hysteresis' and friction brake 
with separate coils for excitation 
applied to a common shaft. 

APILDN®-FACED CLUTCH 
BRAKE PACK 

Precision pre-aligned clutch/ 
brake package eliminates in
staliation problems. Ball bearing 
supported shafts permit direct 
coupling or belt drives.' Packs 
available to house above Com
mercial Models 10, 20 and 40. 

HYSTERESIS CLUTCHES, BRAKES 
A continuous slip device capable 
of providing precise, infinitely 
adjustable torque control. Units 
are basically .direct Current sen
sitive ... having excellent re
liability, repeatability and 
linearity. 

OAMERICAN 
• PRECISION 

IN 0 U STR I E S INC. 

Electro-Mechanical Products Division 
77 OLEAN RD., EAST AURORA, N, Y. 14052 TEL. 716/652-9000 TELEX 091-293 

OTHER DIVISIONS OF AMERICAN PRECISION INDUSTRIES INC.: BASCO· DElEVAN ELECTRONICS· 
OUSTEX • MOELLER INS·TRUMENT CO •• OXFORD CORP, • TRUCK EQUIPMENT co 

1724 See YELLOW SECTION for Local Offices, Phones eern /1969 



Model ,PM Amps 
N" 

A52AlU 1 600 .11 
A52BBAOU-J 900/1800 .21 
A54PBLDU-l 6000/12000 1.3 

A74LAP-l 3600 .30 
C78UBU 1 12000 3.3 
A72LAEDP-l 900/3600 40 
A72DCBZU·j 600/1200 25 
A73KBMAU-J 1800/3600 10 
C76LAHBEDU·j 900/1800/3600 70 
OB4GZU·3 600 60 
086KDU-2 900 .50 
A88LDU·[ 900 LO 
A8DHCU\ 1200 40 
D8DKBU-7 1800 45 
D84Q8U-3 Ison LO 
A86RBU-4 1800 .60 
A80HAU·I 3600 3D 

A88UAU·3 3600 17 
D84HCEZU·11 600/1200 _40 
A8BKCGZU·I 600/1200 60 
A86KBFZU·I 600/1800 ,40 
A84FBDOR·I 900/1800 35 
D86MBKOU·I 900/1800 70 
A86NBLCU·I 1200'18110 .70 
A84KAG8DDU·I 900/1800/3600 .60 
AI16KZU·l 600 .50 
A114LDlJ·1 900 90 
AIl12SCU·l 1200 15 
Al16UWU·I 12000 50 
AlllOPBNZU·l 600/1800 1.0 
CI16KCHDGZU·j 600/900/1200 60 
AII8QAMBKDU·j 900/1800/3600 1.0 
A9BGZKZU·I 300/500 .60 
A912YAI'IBU·1 1800/3600 7.0 
A90CZEDHBU·2 450/900/1800 LO 

HYSTERESIS SYNCHRONOUS MOTORS - Widely 
used in the tape recorder and turntable industries. 
Single, dual or three speed models. Made to your exact
ing torque and speed specifications. Modifications ,avail
able to suit any physical requirement. Frame diameters 
IY(6" , 13/4", 2", 3X6", 37/8", 4¥e" and 53/8". 

Volts Freq Phue Roted 
Torque en. In. length Diam. Cop PJ. P.O. ST (In.) (In.) 

115 60 1 1.0 75 91 L08 64 3 2 
115 60 1 30 68 .88/.96 .95/1.04 .72/.72 3 2 
115 400 1 LO 1.0 2.7/2.9 2.8/32 36/3.3 3-1/2 2 
105 60 1 1,5 3,0 4.1 6.5 3.4 4·118 3-5)16 

115 400 1 10 5.6 7.6 11,5 14.0 5-5/8 35/16 

115 60 1 40 35 5.2/4.9 65/6.5 4.7138 3-3/4 3M6 
115 60 1 5.0 10 3.2/4.6 40/5.7 L511.1 n/4 3M6 
115 50/60 1 5.0 85 12/ll 18/12 14/11 4·1/4 3.5/16 

108 60 1 50 40 7/8/6 8/11/8 5/5/4 5-1/8 3M6 
115 60 1 5.0 84 .90 10.0 6.1 HI/54 3·7/8 

115 60 1 6.0 11 1L5 13.0 ll.5 5-29/64 3-7/8 
115 60 1 4.0 15 175 19.0 130 5-61/64 3-7/8 
115 60 1 10 4.0 5,0 5.5 8.0 H1/64 3-7/8 

115 60 1 1,0 5.6 6.0 6.5 8.0 3·61/64 3·7/8 

115 60 1 40 18.5 10 11 27 4-61164 n~ 

130 60 1 50 27.7 18.5 33 44 5·29/64 3-7/8 

115 60 1 5.0 L8 1.5 10 5.0 ],61/64 3·7;8 

ll5 60 1 7.0 28.0 305 32.5 300 5·61/64 3-7/8 
115 60 1 5.0 5.5 6/9 7/l0 4/6 Hl/64 l7/8 

115 60 1 4.0 llO lUll 13/19 8/9 5·61/64 ni8 

ll5 60 1 - 7.5 11/11 18ill 13/ll 5-29/64 3-Jl8 
115 60 1 6.0 40 6.0/6.2 7.0/9.0 6/5 H1/64 3-Jl8 
115 60 1 6.0 111 12/12 12/13 14/12 5·29/64 3-7'8 
ll5 60 1 6.0 14.0 17/15 18/17 18/17 5·29/64 l7/8 

115 60 1 6.0 10 5i1l/6 5/10/7 6/5/4 HI/64 3-JlB 

115 60 1 - 14,0 18.5 11 35 5·5/16 0/8 

ll5 60 1 6.0 15 13 27 26 4·13/16 4·3/8 

115 60 1 7.0 55 61 66 65 6·13/16 4·3/8 

lOB 400 3 - 83 ItO- 13.2 138.0 5-5/8 niB 

115 60 1 8.0 45/20 50/18 54/32 55/22 6-13/16 4·3i1l 
115 60 1 5.0 BJ 12/13/16 14/17/15 10/10/11 55/16 4-3i8 

105 60 1 60 11.0 17/12/15 20/14/16 17/11/9 513116 4-3/8 
ll5 60 1 - 14.0 20121 24/14 12/28 5';1/64 5-3/8 
115 60 1 15,0 150/BO 180/92 192/96 232/ll6 6-61/64 5-3;1l 
ll5 60 1 10.0 8.0 10/11/9 10/14/10 9/9/8 HI/64 5·3/8 

GEAR MOTORS - Available to special order for precision applications in 
all frame sizes, 

ROTOR & STATOR ASSEMBLIES - In all frame sizes for memory drum, 
video-head, special pump and similar applications. 

Model 
Volt· Ho. 

A4H3Q-1CC 108 
A4H9~Q·IC 115 

A4K2H-IC ll5 
A4L2H-IC ll5 
A5G3Q-1C ll5 
A5K3G-IC 115 

A7M8Q-1C 115 

A7N13p·1C 115 
ABVI28·IC 50;214 

A8S11Q-1CC 115 
AllV98p·1C 115 

AXIAL·FLOW FANS - Can be supplied with or without 
Venturi rings. Complete unit ready to mount in your equip· 
ment for required static pressure conditions. 50, 60, 400 
cycle, variable frequency and dual frequency models available. 

Ho. CFM@ ~o Del F" Venturi M:lunt Onroll 
F,,, Phose 0,0_ O.D. B_C Length Co, Weight 

'PM '0" SP " S.P. (In.) (In.) (I,.) (In.) 

60 3 3400 120 .45 4~ 5-JlB 5-1/1 3-ll/32 - 17 az. 

60 1 3300 100 _6 4 5·11/32 5 4-l/16 LO 1B ". 
320/1000 1 4300 100 - , 5·11/32 5 3-11/32 .75 18 az, 

400 1 6500 140 L6 4 5-1/2 5 3·13/32 LO 11 az. 

50/60 1 3300 llO .48 4~ 6 3-1/1 2-15/16 LO 22 oz. 

400 1 4000 150 .51 4~ 6 3-1/1 1-15/16 0.5 12 az, 

50/60 1 3300 315 ,65 61, 7 7-3/4 2-7/8 2.0 4 lb. 

50/60" 1 1700 445 6 8 10 9·11116 55/8 2,0 5\-.llb. 

130/557 3, 1800 200/815 .2412.5 8 10 9-1l/16 5-5/8 - 5\4 lb. 

60 1 3300 715 2,6 8 10 9-ll/16 6'21/64 4.0 5% lb. 

50 1 1700 1020 .5 llil 14 13-1/2 3-3/4 5.0 7Yzlb. 

RS ", INDUCTION MOTORS - Self-cooled or 
totally egclosed. Suitable for a wide variety . 
of applications. Frame diameters from 
1).,," to 53fa". . 

..... , •.. VollI F ... Phllse Amps c., Torque Oz. In. ... RPM .... , S.T . 

A405EJM-3 3100 115 ro I 12 10 .1 I 

C50EJU·l 3450 115 60 I .30 3.0 10 2.5 
A52RWR·I 10000 115 400 3 .. 45 - 5.0 70 
A74NJM·3 3300 115 60 I .40 4.0 12 4 
AB8TKU·\ 1725 115 60 I U 5.0 60 35 
A1l4NMU·l 860 115 60 I "' 6,0 30 30 
AllBVKU·l 1725 115 50 I 1.1 4.0 96 13 

AllaXWM-\ 1700 100 60 3 U - 100 350 
A1l6ZXM·I 3400 440 60 3 11 - 150 -
A92VLU-J 1125 115 00 1 15 7_5 90 80 
C94ZXR-1 3<30 115 60 3 4.8 - 150 ~o 

TORQUE MOTORS - Used in Tape Re
corder, Servo and positioning applications. 
Will not overheat in continuous duty. 
Exceptionally low external flux field. Frame 
diameters from 1)-,," to 5'¥8" to meet exact 
speed/torque specifications. 

MoM "' Stall 
Coo, Valts Flell Phose .... c., Torque "'- ,PM Oz.ln. 

A44GKM-I 1715 115 60 I .11 LO 4.0 
A70KKP-l IllS 115 60 I .21 4.0 16 
A72QKP·2 1720 115 EO I Ll 60 60 

A74NKP-1O 1720 115 60 I LO 4.0 40 

C7IIPKp·I 17~ 115 00 I LJ 12.0 70 

A1l4GZU·\ 850 ~8 60 3 4 48 
AllBKMP-I 850 115 00 I 1.3 10.0. 150 
AlllOSMP-\ 800 115 60 I 3.6 15.0 140 
AIlBRLU-I 1125 115 60 1 1.7 15.0 140 
A96SLp·I 1125 115 60 I 4.6 25.0 300 
A96RMp·l 835 115 60 I 2.5 ~.O 125 

HP Length Diometer 
(In.) (In.) 

113000 1-718 1-3/4 

1/300 2-1/2 1 
1/20 3 1 
1/25 4·1/8 3-5/16 

1/10 5·61/64 3-7/8 

1/40 4·13/16 4·3/8 

1/5 5·13/16 4·3(8 

1/4 5-13/16 4·3/8 

1/1 5-5/16 4·3/8 

1/10 4-29/64 5-3/8 

112 5·35/64 6·1/4 

Diameter length Poles (In.) (In.) 

4 1-3/4 3·3/16 

4 3·5116 3-1/8 

4 3-5/16 H/8 

4 3-5/16 41~ 

4 H/16 5-3/8 

8 4·3/8 4-13/16 

8 4-3/8 5·13/16 

8 4,3/8 6·13/16 

6 4·3/B 5·[3/16 

6 5-3/8 5-29/64 

8 5·3/8 5·3/16 

RELUCTANCE SYNCHRONOUS MOTORS - Used in fac
simile and timing applications requiring phasing. Carefully designed 
to your requirements. Available for 60 and 400 cycle applications. 

Mod,I .PM Volts ,,,' Phose Am,. Co, 
TOfIlUeOz.ln• 

"" PJ P.O. ST_ 

ABOKFU-I 1800 115 60 1 0.4 3_0 6.0 8.0 8.0 
A&lMFU·9 1800 115 60 1 0.6 4,0 186 195 14 
A82PFU·I 1800 115 60 1 0,8 6.0 17 1B IS 

A88UFU·l 1800 115 60 1 1.9 5.0 57 70 11 

AB2QEU·I 3600 115 60 I 11 40 14 16 10 

AIlOlHU·I goo 115 60 I 07 5.0 15 17 13 

CENTRIFUGAL BLOWERS - For 50, 60, 400 
or variable frequency power supplies up to 1600 
CPS. Highest pressure to volume ratiO, for the 
most efficient "Hot Spot" cooling. 

Mod,I ",. 
Full 

Cop o~,~~I. Length Width 
Volts ' .. Phase Coo, 

"" .PM Wath lin.) (I".) 

C4Blp·IC 1700 115 60 2·3/4 2·27/32 

C5D2Q·9CC 3000 115 ~~O 1.0 20 4·3/16 5 
C5H4Q-ICC 3:1Jll 115 00 21 1.0 37 4-3/4 3-13/16 

CSN3J-ICC ~IIO 70S 400 100 65 5·3/64 3·13/32 

CSN41G-ICC 5400 108 400 40 ~ U7/32 4·13/32 

C7M7Q·6CC 3~0 115 3B 4.0 75 5·27/32 5-I/B 

C7P8Q·ICC 3~0 115 60 3B 4.0 1~ 5·15/16 4·15/16 

C7V3J.! lOWO 2118 4110 315 111 S 3-7(8 

C1W60Q-I ~OO 11S!211 50/60 ISO 1.5 445 13·1/16 6-13/64 

CBQ6G·4C ~OO 115 400 110 1.5 117 6·5/16 5-9/64 

CBU8Q·2 3300 115 45/65 lW 4.0 320 i{).29/64 6·3/4 

HP Length Diameter 
(In.) (In.) 

1/1O(f 3-61/64 3-7/B 

1/30 3,61164 3-7/8 

1/20 4-29/64 H/B 
1/IQ 5·61/64 3-7/B 

1/25 4-29/64 ].7/8 

IllS 3-13/16 4·3/8 

HO:~' Applox. 
Weight I .. 

2·15/16 11 oz. Simplex 

4·1/8 24 oz. Simplex 

4-3/32 28 oz. Simplex 

3·13/32 30 oz. Simplex 

4-5/8 29 oz. Simplex 

5·1/2 4\llb 'Simplex 

5·1/2 4\llb. Simplex 

3-11/16 6\~ Ib Duplex 

6-25/32 lO14lb Duplex 

5-1/2 4 lb. Simplex 

6-19/32 171b Duplex 

PROMPT DELIVERY. WRITE OR CALL FOR COMPLETE CATALOG 

aspland'· 'Et 1'.~1:.rip,\;'g'~g',~iP~t:~·.,.· ;:t~r:'I~.~", 
32..02 QUEeN.SB4V-1,., • ·L.QNQ:.I$>~Nb/ClTY:N;'Y~':f:t lq1;;t;,'PHQN~-;(~·12): a.2~1:C~'·' 
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Precision Rotating Components 
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SERVO MOTORS 
Cedar has long been a leader in the manufacture 
of precision servo motors and motor tachometers 
and offers a complete line of sizes and types, both 
with and without gear heads. Machine winding 
and other advanced production techniques along 
with large volume manufacture assure the most 
economical price available. At the same time, rigid 
reliability testing and quality assurance programs 
built up through years of experience guarantee the 
finest quality and dependability. 

SYNCHROS 
Cedarsynchros are of uniformly high quality and 
reliability. The quality is a result of advanced 
design concepts, modern manufacturing techniques 
and materials and meticulous care in assembly and 
testing. Cedar Synchros are tested per MIL-S-
20708C and ARP-461B-SAE and are available in 
a variety of windings and shaft configurations. 

SERVO PACKAGES 
Cedar servo packages have been successfully used 
on lea.ding missles and aircraft, ranging from the 
LTV A 7 A autopilot synchronizer to the Polaris A3 
pulse sum-to-analog converter. Other Cedar pack
ages include integrators, in-line servos, geared as
semblies and custom units. 

STEPPER MOTORS 
Because their output is in discrete increments, 
Cedar stepper motors have many advantages over 
conventional motors for precise positioning appli
cations. They are bi-directional and have high 
torque output. They can be run at high stepping 
rates or as slow as you wish. Because shaft rotation 

is incremental, damping is not required. Cedar 
Stepper Motors are available in both permanent 
magnet and variable reluctance types, and with a 
wide variety of stepping. angles. All meet the full 
requirements of MIL-E-5272. 

DC LOW INERTIA MOTORS 
Cedar proprietary manufacturing techniques pro
duce DC low inertia motors that match or exceed 
printed circuit motor performance, at lower cost. 
The motors are designed to power computer pe
ripheral equipment, control systems, business 
machines or any application requiring fast accelera
tion and deceleration. 

SUBMINIATURE RATE GYROS 
Cedar's high performance rate gyros have been 
designed for stability augmentation systems, auto
pilot damping, radar antenna stabilization and 
fire control applications. Two and three axes rate 
gyro packages can also be provided to include 
demodulators, amplifiers, phase splitting capaci
tors, chokes, etc., as required. 

AC MOTORS. MOTOR TACHS. MOTOR GEARHEADS 
•. RESOLVERS • STEPPER DRIVE CIRCUITS • ROTARY 
SOLENOIDS. DC TORQUERS. DIGITAL INDICATORS • 
DC HI PERFORMANCE MOTORS. ACCELEROMETERS 
• LVDT's • SYNCHRONOUS HYSTERESIS MOTORS 

CEDAR CONTROL DATA 
DIVISION 

CORPORATION 

5806 West 36th SI. • Minneapolis, Minn. 55416. Phone: (612) 929-1681 

SERVO MOTORS SYNCHROS SERVO PACKAGES 

SUBMINIATURE RATE GYROS DC LOW INERTIA MOTORS STEPPER MOTORS 

See YELLOW SECTION for Local Offices, Phones eem /1969 



BUY 
CLIFTON 
DUALITY 

IN 
SERVO 

MOTORS 

STEPPER 

MOTORS 

Clifton offers a wide variety of permanent 
magnet or variable reluctance type step
per motors in sizes 8 through IS. 

We also design and manufacture the 
logic and pulse source modules which 

control our stepper motors. 

BLOWER MOTORS 

i44.iiij,mD SECTION 3500 

AC MOTORS, GENERATORS, 

AND TACHOMETERS 

Clifton offers a wide variety of AC motors in sizes 8, 10, II, 
IS.Our motors ex.hibit a very high degree of efficiency, also 
higher torque to inertia ratios and lower and more uniform 
starting voltages_ All motors are high temperature resistant. 

Because of higher torque/inertia ratios, our generators 
and tachs are smaller and lightel. 

Clifton also offers temperature compensated integrating 
tachs and high signal to noise integrating type tachs. Gear 
heads available on motors and tachometers. 

~ .. · ... vA 'v TORQUERS 

This typical Clifton Blower conforms 
to MIL-B-23071. It exhibits remark
able reliability I.e. "life" in the order 
of 1000 hr. accelerated life with tem
perature variations. It is very low in 
self -generated vibration. 

Stepper moiors are ex
tremely useful where signals 
are presented as pulse trains 
rather than analog voltages. DC MOTORS 

Clifton offers many different types in
cluding a new line of low cost sizes 8, 
9, and 13. 

Clifton can custom design torque motors 
to your special need. Our deep experi
ence in the flat, "hollow shaft" configura
tion qualifies us uniquely in this field. A 
Clifton torque motor actuates the fins on 
Redeye, the Army ground to air missile. 

9SI~t-:T!lgS~ rn 
General Sales Office: 5050 State Rd, Drexel Hill, Pa. 
215 622-1000 TWX: 510 669-8217 

SEE SECTION 4900, page 2664 for a descrip
tion of our wide line of Servo Packages, Servo 
Amplifiers, Digital Indicators and SI D, DIS 
Converters. 

GYRO PICKOFF SYNCHROS AND RESOLVERS 
Gyro plck-offs generally require individual 
mounting configurations and electrical pa
rameters. Clifton can custom design them for 
your particular needs. Beryllium, aluminum 
or stainless steel housings. A wide selec
tion of bores, stack heights, widths and 
diameters are available from existing laminations. Our 
gyro pick-offs are used extensively in the Apollo program. 

Custom designed torque motors also available. 

eemJ 1969 

Units are available which accept either 
28, 20 or 14 volt inputs; also with 
governor which maintains constant 
speed within ± 1%. Gearheads avail
able for our DC motors. DC tachometers 
also available. 

ffSlIVERIINETHE NEW GENERATION 

OF CLIFTON SYNCHROS 

Higher Accuracy. 5' Standard. Outstanding Repeatability of Calibra
tion Pattern· Stability of Calibration over Temperature. 150°C 
Standard Operating Temperature. Lower Null Voltage 

Keeping pace with the developing aerospace field, Clifton has developed 
SILVERLlNE, a new, superior line of standard synchros. 

These units, a natural evolution from our present line of quality syn
chros, embody certain new manufacturing techniques and space age 
materials. The result IS a standard synchro which outperforms present 
synchros in the above five distinct ways. 

SYNCHROS 
Clifton synchros offer high accuracy (7' max. error is typical), low 
nulls, low phase shifts, corrosion resistant construction, stainless 
steel or aluminum housings. Double ended shafts, BuWeps types and 
ultra high temperature resistant types (450°F) are available. Clifton 
manufactures an extremely wide variety of transmitters, receivers, 
control transformers, differentials, resolvers, precision computing 
resolvers. linear transformers, as well as a complete line of motors 
and motor rate tachometers. 
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REVERSIBLE AC MOTOR DRIVEN POTENTIOMETERS 
FOR USE IN • Home Entert~inment Appliances • Instrumentation • Controls 

FEATURES SPECIFICATIONS 
• Available with all standard potentio
meters: Single, ganged, or with power 
switch -dimensions change accordingly. 
• Patented DClle Motor Load Decoupler 
eliminates coasting and allows manual 
control independent of gear motor 
inertial load. 

Operating Voltage: 6, 12, 24, 117 V.A.C., 
or any specified 
Power Input: 7.5 Volt Amperes 

• Long life expectancy • No lubrica
tion in normal use • Operates in any po
sition • Special terminal configurations 
available 

Output: Approximately 5.6 R.P.M. 
Torque at Potentiometer Shaft: 10 in.toz. 
minimum (with decoupler); 21 in.toz. 
minimum (without decoupler). 
Reversing: Accomplished by switching capacitor as 
shown in hysteresis motor circuit diagram below. 
Dimensions: Length: 3.275" (not including shaft) 
Diameter: 1.531 

REVERSIBLE AC GEARHEADMOTORS 
FOR USE WITH • Switches • Potentiometers • Ideal for light industrial 

SPECIFICATIONS 
MECHANICAL 
Overall Dimensions: Length: 3.275" (not including shaft) 
Diameter: 1.320" 
Shipping Weight: .32Ibs. 
Will meet normal industrial environmental requirements. 
Mounting: Horizontal standard, vertical optipnal; bracket 
provided for chassis mounting and mounting control. 
Output Torque: 14 in.toz. at 5.3 and 1.8 R.P.M. 

and consumer product controls 

ELECTRICAL 
Operating Voltage: 117 volts 
AC, 60 cycles standard. Available 
from 6 to 220 volts AC, 60 
cycles. D.C. versions available. 
Capacitor size: Dependent on 
input voltage. (Capacitor not 
part of motor.) 

REVERSIBLE AC HYSTERESIS SYNCHRONOUS MOTORS 
FOR USE IN • Low Power Driving Mechanisms • Control Circuits 
• Entertainment Appliances 

FEATURES 
• Output shaft configuration can be specified. 

Standard units provided with gear. 
• Mounting arrangement can be varied to meet 

customer requirements. 
• Self-lubricating bearings. CIRCUIT DIAGRAM 

SPECIFICATIONS 
Operating Voltage: 6, 12, 117 V.A.C., 

or any specified. 
Power Input: 7,S,Volt Amperes 
Output: Approximately 1800 R.P.M. 
Torque: 0.125 in./oz. 

• Aluminum housing. 
". Long life expectancy. , 

HYSTERESIS MOTOR E C 
CAPACITANCE 

C 
VOLTAGE 

20 

• Reversing accomplished by 
switching external capacitor 
as shown in circuit diagram. 

rnl rnnl VO~rE 170 MFD 
50 MFD' 
16 MFD 

.68 MFD 

25 

.-J rj~ 1i; 50 
300 

E (See Table) , (See Table) 

_----~...:. ~~~a~~~~lied 

AC Be DC STEPPING RELAYS 
FOR USE IN • ControlGircuits • Television Controls. Hi-Fi, Stereo & Radio. Appliance 

FOUR TYPES AVAILABLE • Uni-Directional A.C. & D.C .• Bi-Directional A.C. and D.C. 

SPECIFICATIONS 
ELECTRICAL 
Coil: Wound to any resistance to operate up to 

150 volts. 
Power Required: 2.5 watts with Plate Sequence 

Switch (Fig. A); 4.5 watts with Wafer Sequence 
Switch (Fig. B). 

Contact Arrangement: Single Pole 4, 6, ro, 12 or 
13 throw sequence. Auxiliary power switch 
operates at predetermined position of sequence. 

Contact. Rating: From Dry Circuit to 1 amp at 24 
V.A.C. on Sequence Switch. Optional power 
switch 5 amps at 117 V.A.C. 

MECHANICAL 
Overall Dimensions: Height: 2.200" 

Width: 2.190" 
Depth: 2.005" 

Shipping Weight: 0.27 Ibs. Uni-Directional; 
0.40 Ibs. Bi-Directional 

Will meet normal commercial 
envi ron menta I req u i rements. 
Standard auxiliary power switch 
may be or11itted. 
Mounting: Vertical or horizontal using one 

screw and two locating tabs. ' 

DALE ELECTRONICS. INC .• SIOUX DIVISION Yankton. South Dakota 57078· Phone: S05-SSfi-9301 
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features 
of the clutches and clutch brakes: 

• Designed to meet environmental 
MIL-E-S272C 

• High torques 
• Long life - in excess of 3,000,000 

cycles at 60% full rated torque 
• Unaffected by wide temperature 

ranges 
• No fungus nutrients 
• No loss of torque when wet from 

condensation, etc_ 
• Close concentricity and square

ness of shafts to mounting diam
eters and faces 

• No rotation of shafts when engag· 
ing or disengaging 

• Fast response 
• Low breakaway 
• No magnetic thrust load 
• Epoxy sealing of complete coil pro· 

vides absolute moisture protection 
and insulation 

• Molded phenolic terminals 
• Optional Servo mounts 
• Optional flange type mounting 

adapters 

(frame sizes 5 to 18, operating voltage 24-26 volts DC) 

The broadest, most complete off-the-shelf selection of 
precision magnetic clutches and clutch brakes is always 
available to fit your servo design requirements. Units are 
available to be either engaged or disengaged when coil is 
energized. Dynamic, a pioneer and leader in such devices, 
provides four basic types of units. 

Electro-magnetic friction. Avail· 
ble in standard and the new 
wafer length. For electro
magnetic 'coupling / control 
requiring high torque to size/ 
weight ratio. Used in com mer- I 
cial and military projects. 

Magnetic particle. For smooth, 
shock·free engagement. Low 
power control for fast 
responses. 

Special orders only. 

3 
2 
4 

Hysteresis. Provide extreme 
stability under all ambient con· 
ditions. Free from engagement 
shock. Output torque is linear 
to the input control current. 

Eddy current. For inversely 
speed sensitive, extremely 
smooth, shock·free engage· 
ment. 

Special orders only. 

Special units on short notice-however check the extensive Dynamic line first. 

unitized Dlodules 
Dynamic unitized modules for 
in·line assemblies include: 
magnetic clutches and brakes, 
spring returns, potentiometers, 
encoders, commutator 
switches, synchros, gearheads, 
tachometers and servomotors. 

For 50 page comprehenSive) 
brochure containing outline 
drawings, specifications and 
application data send request 
on company letterhead. 

.·Ji?hf,Vt. INSTRUMENT CORP. 

Dept. EEM 115 East Bethpage Road, Plainview, L I., N. Y. 11803 (516) MYrtle 4-6000 TWX ~ 510- 224-6482 
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STANDARD CATALOG 
SLIP RINBASSEMBLIES to choose from 
... bore sizes thru 8 inches. 

REQUEST YOUR NEW 

CATALOG NOW 

FABRICAST, INC. • •• BEST DELIVERY ITEMS 
SLIP RING ASSEMBLY TYPE 1057 

SEPARATE ROTOR AND BRUSH BLOCK 
SLIP RING ASSEMBLY TYPE 1186 
SELF-CONTAINED -- SHAFT MTG 

5 AMP -- 50 RINGS MAX -- BORE 1.002 OIA MAX 6 AMP -- 60 RINGS MAX -- BORE 1.002 OIA MAX 

SLIP RING ASSEMBLY TYPE 1302 
SELF·CONTAINED •• SEALED HOUSING 
6 AMP _. 60 RINGS MAX -- SOUD BORE 

TERMINAL 

I 
1.19 (REf.) 

~ 

O.078('EF)-i-

\-----'----111 r~OTOR I LEAD 

SETSCREW 
('.0.) .J 

!--'l<-'N"-G",UH ---I 
0.50+ O.l20{NO. RINGS - 1) 

SLIP RING ASSEMBLY TYPE 1289 
SELF·CONTAINED .. SHAFT MTG 

LENGTH 

I 1.19 + 0.120 (NO. RINGS· 11 

~ ______ +ootSOOIA. 

~ ____________ ~ 'OR, 0"0\ 

1/8 OIA.PIN 
0.25 

SLIP RING ASSEMBLY TYPE 1067 
SELF-CONTAINED -' SHAFT MTG 

SLIP RING ASSEMBLY TYPE 1390 
SELF·CONTAINED .• SHAFT MTG 

5 AMP -- 100 RINGS MAX -- BORE 1.762 OIA MAX 6 AMP _. 100 RINGS MAX .. BORE 2.602 DIA MAX 5 AMP -. 100 RINGS MAX .. BORE 4.252 DIA MAX 

0.5~ 
~OTOR 
LEAO,",\ 

\ 

SLIP 

UNGTH 

I =-r 
2.06 + 0.1815 (NO. RINGS· 11 

______ o .. sOl 1/4-20 THO 
3 PLACES 1200 

0.5~ 
~OTOR 

LEAO,",\ , 

1---_-'l""N"GO!.'e..H __ -I I 2.00 + 0.1875 IND. RINGS· 11 

~ ~3.S00IA. 5.75 alA. 
BORE OIA I 

hf,----~-----'~ j 
~ T 
- +.001 4.50 

- --- - • 80RE alA. .0~\6" l 
1/801A-PIN 1/4DIA. 

0.50 

RING ASSEMBLY SELF CONTAINED 

o.'~ r-..... J 
~STATOR Tl!RMINAL 

A y~ ROTOR ~ ---I~ l LEAD 

{~fT\\ ..1.. J+.~- 1-._.+= 
J ' ~VJ I ~ 

, , 

ill 
1. _____ ;.. __ 

~ @ SETSCR£W 

-'fF"" 
j 

MOUNTING: °r--~1/4 DIA PIN 

STANDARD ~THOD - SlIP RING ASSEMBLY SECURED TO CUSTOMER SHAFT 8Y 
SET SCREWS IN ROTOR ASSEMIlY. STATOR RESTRAINED 
FROM TURNING BY 1/4 DIA PIN N HOUSING. 

OPTIONAL METHOD - STATOR FLANGE MOUNTING wnH ORNE SLOT IN ROTOR SlEEVE. 

"j.1A
• I 

- "~ 
1-------,----",-1 

1-- 0.37 
1I40IA.PIN~ 

COVERED STATOR TERMINALS 

PART NUMBER COOING - Specify fully when ordering 

Lead 
Bore Length Lead Shielded· S 

Type (Inches) No. Rings (Inches) Type Unshielded· U 

X-X-- x-- X -- X 

CHARACTERISTICS 

RINGS: Coin Silver 5 AMP ring. 
Copper 50 AMP ring. 

BORE DIA "A" INCHES NO. 
LENGTH 

Hous. Sleeve 
BRUSHES: Silver Graphite. TYPE RINGS CURRENT Diam. Exten. 

NOMINAL RANGE NO. MAX. AMPS "B" INCHES "e" Cia. "0" Fabricast Grade FAG 180 (80 % AG - 20% C) 
Two brushes per ring. 

SOLID --- 1292 41 .85+ .088 (no. rings· 1) 2.50 2.19 Brushes individually removable and replaceable 

SOLID --- 1293 19 5 AMP STD 1.12 + .110 (no. rings· 1) 1.62 .62 
SOLID --- 1294 48 10 AMP OR 

H~t J~8 (no. rings - 1) 2.25 .87 NOISE: 10 Milliohms dynamic resistance MAX. 
SOLID --- 1295 200 LO NOISE (no. rings· 1) 5.00 2.50 5 Milliohms MAX with 4 brushes per CKT. 

:250 .250· .377 1296 48 
TWO 

1.25 + .110 (no. rings· 1) 2.25 .87 PARALLEL CURRENT: Noted in tabulated block. 
.500 .378· .565 1297 50 RINGS 1.25 + .120 (no. rings· 1) 2.75 1.05 Rating may be doubled with 4 brushes per CKT. 

1.000 .566·1.002 1298 50 1.25 + .120 (no. rings· 1) 3.00 ~ 1.000 1.000 • 1.750 1272 100 05 AMP. STD 2.00+ .150 (no. rings· 1) 5.25 2.56 HI·POT: 1200 VAC 60 CYCLE for 15 seconds. 
2.000 1.750 • 2.625 1273 100 2.00+ .150 (no. rings· 1) 6.25 3.50 
3.000 2.625 • 3.750 1274 58 10 AMP OR 2.00 + .160 (no. rings· 1) 7.50 4.50 ROTOR: One piece steel sleeve 
4.000 3.750 ·4.750 1275 48 LO NOISE 2.00 + .186 (no. rings· 1) 9.00 6.00 Ring complement vacuum cast on sleeve as unit 

5.000 4.750 • 5.750 1276 63 
4 BRUSHES 

2.00+ .186 (no .. rings· 1) 10.50 7:00 with epoxy dielectric. 
PER 

6.000 0 5.750 • 6.750 1277 58 RING 2.00+ .1875 (no. rings· 1) 12.00 8.00 
LEAOS: 5 AMP Leads - 20 GA. per MIL·W·16878 TYPE "E" 8.000 6.750·8.750. 1278 58 2.00+ .1875 (no. rings· 1) 15.00 10.00 

1.000 1.000 • 1.250 1282 16 3.00 + 1.050 (no. rings· 1) 8.00 2:56 50 AMP Leads - 8 GA. per MIL·W·16878 TYPE "B" 

2.000 1.250 • 2 .000 1283 16 50 AMP S10 3.00 + 1.050 (no. rings· 1) 9.00 3.50 HOUSING: Bell. Bell Spacer and Cover type construction 
3.000 2.000 • 3.125 1284 9 100 AMP 3.00 + 1.120 (no. rings· 1) 10.00 4.50 
4.000 3.125 • 4.375 1285 8 4 BRUSHES 3.00 + 1.116 (no. rings· 1) 11.50 6.00 COVER: Easily removable for brush and ring inspection. 
5.000 4.375 • 5.375 1286 10 PER 3.00 + 1.116 (no. rings· 1) . 12.50 7.00 
6.000 5.375 • 6.375 1287 10 RING 3.00 + 1.125 (no. rings· 1) 13.50 8.00 BEARINGS: Shielded or sealed ball bearings. 
8.000 6.375 • 8.375 1288 10 3.00 + 1.125 (no. rings· 1) 16.00 10.00 
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SLIP RING ASSEMBLY SELF CONTAINED RIGID HOUSING 

"'\~"":"':~_' ~.r. 0.50 

• " .. Sf1SCREW (i) ..... , ........ ". -e=Tl 
I ~"C" 

\i,~ ---j-- 0 I' - ----- I 1-.000 T' I 
<i~/ ..Lu '_J.nuuu __ uuuuu~ j 

0.62 . ~-V4 DIA PIN 
-1 - 1-0.50 

STANDARD MfrHOD - SLIP RING ASSEMalV SECURED TO CUSTOMER SHAFT 8Y 
SET SCREWS IN ROTOR ASSEM8LY~ STATOR RESTRAINED 
FROM TURNING BY 1/4 DIA PIN IN HOUSING. 

OPTIONAL METHOD - STATOR FLANGE MOUNTING WITH DRIVE SLOT IN ROTOR 
SLEEVE. 

PART NUMBER CODING - Specify fully when ordering 

Bore length lead Shielded - S lead ~ ) 
Type (I nches) No. Rings (Inches) Type Unshielded - U 

X--X---X---X--X 

CHARACTERISTICS 
RPM: Rigid one piece housing eliminates bearing 

alignment problems at high RPM 
RINGS: Coin Silver 5 AMP Rings. 

Copper 50 AMP Rings. 
BRUSHES: Silver Graphite 

BORE OIA"A"INCHES NO. CURRENT lENGTH 
HOUS- SLEEVE 

Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring. 
Brushes individually removable and replaceable. 

TYPE RINGS 
NOM RANGE MAX. AMPS 

SOLID 1230 100 
.500 000· .750 1186 50 5 AMP STD 

.750 000· 1.002 1186 40 10 AMP OR 

1.000 .750 . 1.252 1197 70 lO NOISE 

1.500 1.250 . 1. 752 1289 100 TWO 

2.250 1.750 . 2.252 1067 75 PARAllEL 

3.000 2.250 . 3.252 1262 60 RINGS 

1.000 000 - 2.00 1271 15 50 AMP STD 
3.000 2.00 - 3.252 1291 9 50 AMP STD 

INGOIA "B" INCHES I'C" 

3.50+ .120 (no. rings· 1). 2.50 
1.56 + .120 (no. rings· 1) 2.50 
1.56 + .120 (no. rings· 1) 2.50 
2.50+ .130 (no. rings· 1) 3.50 
1.56 + .150 (no. rings - 1) 4.00 
2.06 + .1815 (no. rings - 1) 4.50 
3.50+ .160 (no. rings - 1) 6.50 

3.50 + 1.050 (no. rings - 1) 4.50 
4.50 + 1.120 (no. rings - 1) 6.50 

EXTENSION 
OIA "0" 

1.30 
1.30 
1.30 
2.30 
2.60 
2.92 
5.00 

2.92 
5.00 

NOISE: 10 Milliohms dynamic resistance MAX 
5 Milliohms MAX with 4 brushes per CKT. 

CURRENT: Noted in tabulated block. 
Rating may be doubled with 4 brushes per CKT. 

HI-POT: 1200 VAC 60 CYCLE for 15 seconds. 
ROTOR: One piece steel sleeve. 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric. 

ROTOR lEADS: 5 AMP leads - 20 GA per Mll-W-16878 TYPE "E" 

HOUSING: 
COVER: 
BEARINGS: 

50 AMP leads - 8 GA per Mll-W-16878 TYPE "B" 
One piece steel tubing construction. 
Easily removable for brush and ring inspection. 
Shielded or sealed ball bearings. 

SLIP RING ASSEMBLY SEPARATE ROTOR AND BRUSH BLOCK 
TYPE "f" BRUSH BLOCK AS5Y 

STO BRUSH BLOCK ASSY PART NUMBER CODING - Specify fully when ordering 
FLANGE MOUNTING OPTIONAL 

FLANGE MOUNTING OPTIONAL 2 REQ'D PER ASSY 
r;-----,',' 

~~«."-

~ 
: -' ;,'--- - ;.- ~ 

lead ~ Shielded - S ~ Type 

,~;.! 
Bore No. length lead Unshielded - U Brush 

Type (inches) Rings (Inches) Type Block 

-"-~~~ X--X--X--X--X X 

L'~C' TYPE "D" BRUSH ~lOCK ASSY 
CHARACTERISTICS RIGHT &. LEFT HAND REO'D PER ASSY 

BORE OIA. "A" INCHES NO. CURRENT SLIP RINGS: Coin Silver 5 AMP Rings. 
TYPE RINGS AMPS RING lENGTH "C" Copper 50 AMP Rings. NOMINAL RANGE MAX. OIA"B" 

SOLID 000 - .127 2050 18 5 AMP STD .500 .625 + .125 (no. rings - 1) BRUSHES: Silver Graphite. 
SOLID 000 - .377 2087 48 5 AMP STD .875 .625 + .110 (no. rings - 1) Fabricast Grade 180 (80% AG - 20% C) 

.375 000 - .627 2112 52 5 AMP STD 1.125 .625 + .125 (no. rings - 1) Two Brushes per ring 

.750 .62 - 1.002 2150 52 5 AMP STD 1.500 .625 + .120 (no. rings - 1) Brushes individually removable and replaceable. 
1.250 1.00 - 1.502 2237 78 5 AMP STD 2.375 .750 + .130 (no. rings - 1) 
1.500 1.25 - 1.752 2268 107 5 AMP STD 2.687 1.000 + .150 (no. rings - 1) NOISE: 10 Milliohms dynamic resistance MAX. 
2.000 1.75 - 2.502 2350 78 5 AMP STD 3.500 1.000+ . 1815 (no. rings - 1) 5 Milliohms MAX with 4 brushes per CKT . 
2.500 2.37 - 2.875 2375 48 5 AMP STD 3.750 1.000 + .200 (no. rings - 1) 
3.000 2.75 - 3.752 2462 58 5 AMP STD 4.625 1.250 + .160 (no. rings - 1) CURRENT: Noted in tabulated block. 
4.000 3.25 - 4.002 2500 40 5 AMP STD 5.000 1.250 + .250 (no. rings - 1) Rating may be doubled with 4 brushes per CKT. 
5.000 4.00 - 5.002 2600 48 5 AMP STD 6.000 1.250 + .186 (no. rings - 1) 
6.000 5.00 - 6.002 2700 63 5 AMP STD 7.000 1.250 .186 no. rin s - 1) HI-POT: 1200 VAC 60 CYCLE for 15 seconds. 
7.000 6.00 - 7.002 2800 58 5 AMP STD 8.000 1.250 + .1875 (no. rings - 1) 
8,000 7.00 - 9.002 2900 58 5 AMP STD 10.000 1.250 + .1875 (no. rings - 1) ROTOR: One piece steel sleeve. 

1.000 .750 - 1.187 3268 16 50 AMP STD 2.687 2.000 + 1.050 (no. rings - 1) Ring complement vacuum cast on sleeve as unit 

1.500 1.187 - 1.500 3300 6 50 AMP STD 3.000 2.000 + 1.000 (no. rings - 1) 
with epoxy dielectric. 

2.000 1.500' 2.000 3350 16 50 AMP STD 3.500 2.000 + 1.050 (no. rings - 1) 
ROTOR lEADS: 5 AMP leads - 20 GA per Mll-W-16878 TYPE "E" 

3.000 2.000 - 3.125 3462 9 50 AMP STD 4.625 2.000 + 1.120 (no. rings - 1) 50 AMP leads - 8 GA per Mll-W-16878 TYPE "B" 
4.000 3.125 - 4.500 3600 8 50 AMP STD 6.000 2.000 + 1.116 (no·. rings - 1) 
5.000 4.500 - 5.500 3700 10 50 AMP STD 7.000 2.000 + 1.116 (no. rings - 1) BRUSH BLOCK: laminated pnenolic. 
6.000 5.500 - 6.500 3800 10 50 AMP STD 8.000 2.000 + 1.125 (no. rings - 1) Optional mounting methods shown. 
7.000 6.500 - 8.500 3900 10 50 AMP STD 10.000 2.000 + 1.125 (no. rings - 1) 

CUSTOM SLIP RING CAPABILITY 
7000 AMP SLIP RING ASSEMBLY 

This slip ring assembly, 
as designed and 
manufactured by 

Fabricast, Inc., is used 
to supply 7000 amperes 

of current to the rotating 
mandrel of the world's 

second largest spin 
forging machine. 

This slip 
ring assembly, as designed and manufactured by Fabri
cast, Inc. was used to complete the electrical circuits to the 
rotating arm of an astronaut carrying centrifuge. 

The unit consists of 50 amp. power, 5 amp. instrumentation 
and 50 megacycle coaxial modules. 

'" '" i '" " '" "'.,:~, $1 "" <. '" " Ii! " 

Fa bricast, :1:::0..0. 
z.: ,», <9 '% @ @~; "",.,@ " -;;:* W W MV ~: ~ 
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F A E PRECISION ROTARY COMPONENTS 
PRECISION INSTRUMENT PARTS AND COMPONENTS AVAILABLE FROM STOCK! 

SPECIAL AP'PLICATIONS 
DESIGNED • DEVElOPED • SUB·CONTRACTED 

WE MANUFACTURE-
• CLUTCHES • SPEED REDUCERS 
• BRAKES • BELLOWS COUPLINGS 
• CLUTCH·BRAKES • GEAR CLAMPS 
• DIFFERENTIALS • GEAR DEVICES 
• GEAR HEADS • SERVO PACKAGING 

CUSTOM MA.DE UNITS-
All components can be custom engi· 
neered to your specific applicational 
requirements and MIL specifications. 

EXCELLENT DELIVERY-
FAE maintains large and complete stand· 
ard parts inventories. Most popular items 
are available from stock. Special shafts 
offer negligible delays. 

Engineering Representatives
FAE Representatives are highly skilled 
and experienced specialists as well as 
veteran engineers. Phone or write for 
immediate servicEt'o Consult eem for 
nearest office. 

SEND FOR COMPLETE CATALOG 
ILLUSTRATED WITH DRAWINGS 
AND DETAILED SPECIFICATIONS 

MINIATURE MAGNETIC CLUTCHES. CLUTCH BRAKES. BRAKES 

Sizes 8, 10, 11, 15 & 18 

FEATURING-

* Torque range to 100 inch/ounces 

* Friction or crown· tooth clutch faces 

* Direct action and reverse action types 

* Engagement time-3 to 20 milliseconds 

* 24·28 Volts, D.C. standard. No delay penalties 
for special voltages or special shaft configu· 
rations. 

* PrecisiOfl ball bearings used throughout 

* Designed to meet MIL·E·5272A environmental 
specifications 

FEATURING-

* Precision ball bearings throughout 

* Hardened stainless Class II precision gearing 

* Large selection of standard ratios. Special 
exact ratios for timing systems available 

* Integral safety slip clutch. Eccentric output 
shafts, pinion or special output shafts avail· 
able. 

* Special frame sizes, adapters for all non· 
standard motors 

HOLLOW AND SOL.ID SHAFT PREC1SION DIFFERENTIALS 

All Sizes to)1, Shaft Dia. 

PRECISION MINIATURE 
HARDWARE 

" Bellows couplings • Split hub and solid 
hub. Phosphor bronze. Induction soldered 
Palladium plated. All sizes plus any spe· 
cial. 

FEATURING-* High accuracy and long life * Precision ball bearings used throughout * Hardened stainless steel gearing. Choice of 
end gears to order * Simple pinion gear adjustment for desired 
backlash 'is. starting torque * Zerol 3·bevel, extremely rugged high torque 
models available * Sub·miniature 3/32 enclosed plani!tary type 
available 

HARD'ENE:D STAINLESS STEEL 
BALANCED CLAMPS 

ALL SHAFT AND HUB SIZES AVAILABLE 

INSTRUMENT CORPORATION 16 NORDEN LANE 

HUNTINGTON STA., N. Y. 11746 
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• SPECIALTY 
MOTORS 

NEW! Cooling-fan Assemblies 
For Electronic-equipment Cabinets 

New 1 DO CFM fan assembly is powered by reliable GE shaded-pole motor and is equipped 
with a durable, five-blade molded fan and brackets, The two-pole Unitized® motor features 
a recirculating oil lubrication system for extra long bearing life, The assembly is only 
2Vs inches deep from mounting plate to end of motor, and measures slightly under 
43,.~ inchs square with mounting holes 4% inches between centers, 
500 CFM fan assembly is powered by GE unit-bearing, four-pole, shaded-pole motor with 
recirculating oil lubrication system, and includes five-blade metal fan and grill. Measuring 
less than 61,4 inches deep from front to back, it has a ten-inch diameter fan venturi 
with eight holes around venturi flange for easy mounting, Also available with two-pole 
motors for even greater air-flow_ 
The units, which require only simple ON-OFF switches for operation, are designed for 
years of quiet, dependable, continuous-duty operation without maintenance, These blowers 
are available for I1S- or 230-volt, 60-cycle duty, SO-cycle designs are available with 
somewhat lower output For complete information, write for Bulletin GEA-82S8, 

NEW ..• ADVANCED 

100 CFM 
fan assemblies 

lff!lfJ~[iJliW[j) • 

500 CFM 
fan assemblies 

for 
electronic 
drives 

For such demanding computer applications as single-capstan tape transports, disc packs, high
speed printers, card sorters and card readers, General Electric has created this new line of 
high performance doc servo motors, The motors respond in less than one millisecond with acceler
ation rates faster than any motor previously offered by General Electric, Write for Bulletin GEA-82SL 
Characteristics: Torque-to-inertia ratio approaches one-ha If million rad/ sec'; pulse torque-to-inertia 
ratio exceeds one-half million rad/ sec'; inertial time constant is as low as one millisecond; diameter 
is 3.4 inches and larger; weight is as little as five pounds, 
* Trade-mark of the General Electric Company, 

Reel Drive Motors 
For Computer Tape Transports 

GE's full line of fhp direct-current motors includes four frame sizes widely used for reel drives: 
31(.", 3'K.", 4%", and 61(." diameters, Special end mountings and shaft extensions meet exacting 
application requirements, Series, split-series, compound, shunt, and compensated-shunt winding 
designs offer a broad design choice, Stall torque ratings from 3 to 120 ounce-feet and higher 
span various application needs, and motor voltage requirements are normally matched to your 
system design, Write for Bulletin GEC-179S_ 

SYNCHRONOUS, REVERSIBLE 

Low-speed Gearless Servo Motors 
For servo, stepping, and other low-speed high-torque applications, General Electric provides a line 
of low-speed, synchronous inductor motors in 4Vs-inch diameter models, These motors provide a 
choice of SO, 7S, ISO, or 2S0 oz, in. torque at exactly 7Srpm without the use of speed-reducing 
devices. The motors provide fast starting, stopping, and reversing for SO- or 60-cycle applications 
at either 120 or 240 volts, For complete information write for Bulletin GEC-1294, 

Small, Compact, A-c Induction Motors 
Provide High Power in a Lightweight Package 

Small in size, but high in reliability, General Electric compact, powerful, a-c induction motors are 
available in four sizes from IS mhp to V2 horsepower. These reversible motors provide consistent, 
quiet, long-life operation in any mounting position, Synchronous motors for constant-speed appli
cations are available in 3-, 3.4-, and 3Vs-inch diameter models. Special designs can be provided 
for various torque motor applications such as tape reel drives, For dimensions, features, ratings, 
and application information, write for Bulletin GEA-82S4. 
Typical Electronic Applications: Computer memory drums, tape reels, capstans, disc filers, card 
stackers, card printers, card punchers, and data cells, 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N, Y. 12305, 

eern /1969 See YELLOW SECTION for Local Offices, Phones 
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STANDARD PRECISION AC MOTORS 
TORQUE LENGTH These standard motors available with 

Bulletin No. M-501 MODEL VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) matching precision Size 5 gearheads in 8·1218 28 2 400 24,000 .015 1.375 

SIZE 5 8·1219 28 2 400 12,000 .02 1.375 a wide range of exact ratios. Gearheads 
8-1220 28 2 400 8,000 .01 1.375 add 1.250 (max.) to length of motor for 

(.500DIA.) 8-1221 6.3 2 60 3,600 .02 1.375 complete assembly . 8-1222 6.3 2 60 1,800 . 02 1.375 
8-1223 6.3 2 60 1,200 .01 1.375 

TORQUE LENGTH These standard motors available with 
Bulletin No. M-SOI MODEL VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) matching precision Size 8 gearheads in 8-1345 28 2 400 24,000 .06 1.25 

SIZE 8 8-1346 28 2 400 12,000 .05 1.25 a wide range of exact ratiOS. Gearheads 
8-1347 28 2 400 8,000 .09 1.25 add 1.250 (max.) to length of motor for 

(.750DIA.) 8-1348 6.3 2 60 3,600 .06 1.25 complete assembly. 8-1349 6.3 2 60 1,800 .05 1.25 
8·1350 6.3 2 60 1,200 .09 1.25 

TORQUE LENGTH These standard motors available with 
BL'lIetin No. M-1OOl MODEL VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) matching precision Size 10 gearheads in 8-980 26 2 400 8,000 .10 1.312 

SIZE 10 8-981 26 2 400 12,000 .15 1.312 a wide range of exact ratios. Gearheads 
8-982 26 2 400 24,000 .12 1.312 add 1.250 (max.) to length of motor for 

(.950 DIA.) L-983 26 2 400 7,500 .20 1.312 complete assembly . L-984 26 2 400 11,400 . 25 1.312 
L-985 26 2 400 23,000 .15 L~N3iiH • TORQUE These standard motors available with 

BuJletin No. M-llOl 
MODEL VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) matching precision Size 11 gearheads in 8-208 200/115 3 400 12,000 .45 1.375 

SIZE 11 
8-203 115 2 400 12,000 .45 1.375 a wide range of exact ratios. Gearheads 
8-209 28 2 400 12,000 .4 1.375 add 1.250 (max.) to length of motor for 

(1.062 DIA.) 
8-206 115 2 400 8,000 .4 1.375 complete assembly. 8-210 26 2 400 8,000 .4 1.375 
B-211 115 3 400 6,000 .22 1.375 
8-205 28 2 400 4,000 .18 1.375 

MODEL 
TORQUE LENGTH These standard motors' available with 

Bulletin No. M-1301 VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) matching precision Size 13 gearheads in 8-1251 115 2 400 24,000 .8 2.00 
SIZE 13 8-1252 115 2 400 12,000 1.0 2.00 a wide range of exact ratios. Gearheads 

8-1253 115 2 400 8,000 .8 2.00 add 1.50 (max.) to length of motor for 
(1.250 DIA.) 8-1254 115 2 60 3,600 .8 2.00 complete assembly. 8-1255 115 2 60 1,800 .9 2.00 

8·1256 115 2 60 1,200 .6 2.00 

MODEL 
TORQUE LENGTH These standard motors available with 

Bulletin No. M-1501 
VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) matching preci;ion Size 15 gearheads in 8-1201 115 2 400 24,000 .75 1.562 

SIZE 15 8-1202 115 2 400 12,000 1.0 1.562 a wide· range of exact ratios. Gearheads 
8·1203 115 2 400 8,000 1.35 1.562 add 1.562 (max.) to length of motor for 

(1.437 DIA.) 
8-1204 115 2 400 6,000 1.45 1.562 complete assembly. 8·1205 115 2 60 3,600 1.0 1.562 
8-1206 115 2 60 1,800 1.7 1.562 8·1207 115 2 60 1,200 2.0 1.562 

Bulletin No. M-1SOl MODEL VOLT PHASE 
TORQUE LENGTH These standard motors available with FREQ. SPEED (OZ. IN.) (IN.) matching precision Size 18 gearheads in 8-1301 115 2 400 24,000 1.25 2.250 SIZE 18 8-1302 115 2 400 12,000 1.4 2.250 a wide range of exact ratios. Gearheads 

8-1303 115 2 400 8,000 1.3 2.250 add 1.625 (max.) to length of motor for (1.750DIA.) 8-1304 115 2 60 3,600 1.6 2.250 
8-1305 U5 2 60 1,800 2.1 2.250 complete assembly. 
8-1306 115 2 60 1,200 1-5 2.250 

TORQUE LENGTH 
MODEL VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) 

These standard 
Bulletin No. M-2001 

B-1209 115 2 400 24,000 1.7 1.750 motors available with 
8-1210 115 2 400 12,000 2.0 1.750 matching precision Size 20 gearheads in 

SIZE 20 
8-1211 115 2 400 8,000 3.4 1.750 a wide range of exact ratios. Gearheads 8-1212 200/115 3 400 6,000 3.2 1.750 

(2.00 DIA.) 
8-1213 115 2 400 4,000 2.0 1.750 add 1.75 (max.) to length of motor for 
8-1214 115 2 60 3,600 2.4 1.750 complete assembly. 
8-1215 115 2 60 1,800 3.0 1.750 
8-1216 115 2 60 1,200 4.0 1.750 
8-1217 115 2 60 900 4.3 1.750 

TORQUE LENGTH 

Bulletin No. M-2501 
MODEL VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) These standard motors available with 
8-1276 115 2 400 24,000 4.0 2.750 matching precision Size 25 gearheads in 

SIZE 
8-1277 115 2 400 12,000 4.3 2.750 25 8-1278 115 2 400 8,000 3.3 2.750 a wide range of exact ratios. Gearheads 

(2.500 DIA.) 
8-1279 115 2 400 6,000 2.8 2.750 add 2.50 (max.) to length of motor for 
8-1281 115 2 400 4,000 3.0 2.750 complete assembly. 8-1282 115 2 60 3,600 4.0 2.750 
8-1283 115 2 60 1,800 5.0 2.750 

TORQUE LENGTH 
MODEL VOLT PHASE FREQ. SPEED (OZ. IN.) (IN.) 

These standard motors available with 8-1326 115 2 400 24,000 8.0 3.50 Bulletin No. M-3301 8·1327 115 2 400 12,000 10.0 3.50 matching precision Size ~3 gearheads in 

SIZE 33 
8·1328 115 2 400 8,000 12.0 3.50 a wide range of exact ratios. Gearheads 8-1329 200/115 3 400 6,000 8.0 3.50 add 3.25 (max.) to length of motor for 

(3.250 DIA.) 
8-1330 115 2 400 4,000 5.0 3.50 
8-1331 115 2 60 3,600 15.0 3.50 complete assembly. 
8-1332 115 2 60 1,800 16.0 3.50 
8-1333 115 2 60 1,200 8.0 3.50 
B·1334 115 2 60 900 8.0 3.50 

Bulletin No. M-FHP-Ol MODEL VOLT PHASE FREQ. TYPE H.P. or TORQUE DIAMETER LENGTH SPEED (RPM) 
8-266A 115 1 400 Syn. . 2 H.P . 3'A 4'/, 12,000 
8-642A 115 1 400 Syn. .04 H.P. !~ i~ 4,000 
8·907 200/115 3 400 Syn. .17 H.P. 8,000 

FRACTIONAL 8·812 200/115 3 400 Syn. .4 H.P. 5'1z 4.0 12,000 
8·1009 200/115 3 400 Syn. 16 oz. in. 6,!, 2'A 1,500 

HORSEPOWER 
8-844 115 2 60 syn. '/, H.P. 5'1z 4.0 3,600 
L·916 200/115 3 400 Ind. • 5 H.P . 3'A 3'1z 11,000 
L-818 200/115 3 400 Ind. .6 H.P. 33~Q. 4.0 7,500 
L-874 115 1 60 Ind. 1/30 H.P. ~~ 1,600 
LS·920 115 2 400 Servo. 50 WItts ~~ 7,500 
LS-893 115 2 400 Servo. 100 WItts 4'1z 7.500 

Several standard units stocked in depth. Write or telephone for deliver:y. 

422 S. Pa.adena Ave., Pa.adena, Calif. 

Sycamore 6-5944 (Area Code 213) MUrray 1-3189 
Federal Stock Code #16942 Zip Code 91105 

1734 See YELLOW SECTION for Local Offices, Phones eem/1969 



'M'IiijlffiD SECTION 3500 

!!~=~~~~~!! feature 
rugged, economical, planetary gearheads 
in many different ratios, driven by stand· 
ardized Size 13 high quality production 
motors. Maximum package length is 3.062 
inches, and mounting is by means of 1 'lis" 
diameter forward flange, with four (4) 
holes. Shaft diameter is .1875, and stand· 
ard shaft length is 1.00 inches from the 
mounting. Write for complete data in 
Bulletin GM·1301. 

TYPE BCH60 
SYNCHRONOUS 
GEARMOTORS 

115V, 
60 HZ., let> 

Speeds of 800,545,400,272,266, 181, 177, 121,88,82,60, 
59,41,40,39,27,26, 19, 18, 13, 12,9,8,6,5,4,3,2, 1.4, 
1.3, .97, .94, .66, .44, .30, .21, .14, .10, .06, .04, and .03 RPM, 
± 0.1% 

TYPE BCH400 
SYNCHRONOUS 
GEARMOTORS 

High Performance Military Rated 

115V, 
400 HZ., 14> 

Speeds of 5333, 3636, 2666, 1818, 1777, 1212, 1185, 808, 
592,550,404,275,269,263, 183, 179, 131, 122,89,87,83, 
61,59,58,41,40,39,29,27,20,19,18,13,12,9,8,6,4,3, 
2,1, .91, .67, .45, .31 and .20 RPM, ± 0.1% 

MULTIPLE SPEED MILITARY AC MOTORS 
TORQUE 

MODEL NO. SPEED VOLTS FREQ. PHASE {in. oz.) WAnS SIZE 
8·1373 24000/12000 115 400 1/1 .06/.06 10/9 11 
8·364A 360011800 115 60 1/1 .12/.15 12 11 
8·1374 12000/6000 115 400 2 .2/.4 23/17 13 
8·1375 3600/1800 115 60 1 .6/ .7 28/22 15 
8·1344 12000/6000 28 400 2 .7 /.6 23/27 15 
8·122A 12000/6000 24/14 400/200 2 1.5/1.6 30/30 1.5" 
8·730 360011800 115 60 1/1 2/2 21/20 2.5" 
8·370 12000/6000 115 400 1 .6/.5 24/22 15 
8·1325 360011800 115 60 1 1/1 18/13 18 
8·808A 6000/3000 115 400 1 1.7/3 30/60 25 
8·928 1200/900/600 115 60 1 10 in. Ibs. 430/400/290 6 1,4" 

HOLLOW SHAFT MOTORS 

MODEL NO. BORE DIA. SPEED VOLTS FREQ. PHASE DIA. LENGTH 
B·1367 lA." 12000 200/115 400 3 1.5" 2.0" 

B·1368 %" 8000 115 400 3 2%" 3%" 
B·1369 %0" 1800 115 60 2 31/z" 4" 
B·1370 I" 600 115 60 2 3%" 41h" 
B·1371 l 1A" 600 200/115 60 3 4%" 41h" 

Gaylord·Rives offers a complete service in the design, 
B·1372 1%" 900 200/115 60 3 5%:" 6.0" development, and supply oi Hollow Shaft Motors for 

use in the fields of radar, optics, and other d~manding' BG·9S9B 2.08" 1800 200/115 60 3 6f," 141.4" 
military and special industrial applications. Many BGM·14O 1.317" 1800 200/115 60 3 4%" 10" 
special designs, not listed here, have already been B·951 1.0" 12000 40 400 1 4112" 41h" 
developed, and are available to the system designer. 

B·933 1%" 3600 115 60 % 3%" 2.0" SpeCial housing and bearing materials, adapters for 
waveguide couplings, balancing services for attached LGM·131 2.00" 11801700 200 60 3 11" 9" 
loads, and other engineering services are also provided. L·858 2.00" 1760/860 440 60 3 11" 9" 

LOW SPEED AC MOTORS LARGER AC MOTORS 
Model No. SpHd Volts 
B·1351 3,000 200/115 
B·1352 450 200/115 
B·1353 2,000 115 
B·1354 300 115 
B·1355 3,000 200/115 
B·1356 450 200/115 
B·1357 2,000 115 
B·1358 300 115 
B·1361 3,000 200/115 
B·1362 450 200/115 
B·1363 2,000 115 
B·1364 300 115 
B·828 1,500 115 
8·1359 225 115 
B·1360 360 115 

PERMANENT MAGNET 
GENERATORS 

BuOrd Sizi I Pol .. 
5 2 
8 2 Ind 4 

11 2 •• d 4 

Freq. Ph ••• Torque Wilts Fume 
400 3 .6 15 2.0 
60 3 .7 13 2.0 

400 ~ .60 11 2.0 
60 .40 12 2.0 

400 3 3.5 36 2.5 
60 3 4 30 :1.5 

400 2 1.1 80 2.5 
60 2 1.4 38 2.5 

40C 3 8 60 3.25 
60 3 8 40 3.25 

400 2 4· 100 3.25 
60 2 5 75 3.25 

400 2 .8 17 2 J, 
60 Z .7 20 2. 5 
60 2 .7 25 2.75 

See Our Ad for 

Matched Inverters 

Le.gth MODEL NO. SPEED FREQ. VOLTS PHASE RATiNG 2.0 
2.0 B·743 12,000 400 200/115 3 1 HP 
2.0 B·1160A 12,000 400 200/115 3 1% HP 2.0 
2.75 B·1365 6,000 400 200/115 3 .6.HP 
2.75 B·126 1,500 400 200/115 3 1% HP 
2.75 B·956A 1,800 60 200/115 3 lHP 2.75 
4.50 LS·675A 1,750 60 ZOO 2 1 HP 
4.50 LS·1366 5,500 400 200 2 1 HP 
4.50 L·1343 11,000 400 200 3 1.0 HP 4.50 
2.0 
2.0 
2.0 

Write for complete. catalog in/ormation - special proposals prpmptly supplied. 

422 S. Pasadena Ave., Pasadena, Calif. 

DIA. 
5%" 
5~" 

5%" 
11" 

9%" 
7" 
7" 

3%" 

LENGTH 
2.0" 
2.0" 
2.0" 
2.0" 
2.0" 
2.5" 
2.75" 
2.0" 
2.25" 
2.75" 

9" 

NOTES 

With PM Ge •. 
With PM Ge •. 

With PM Ge •. 
With PM Ge •. 

LENGTH' 
6" 

10" 
6" 

22" 
12" 

14%" 
14%" 

5.0" 

~-1<We4 Sycamore 6·5944 (Area Code 213) MUrray 1-3189 
AE~ . AN AMERICAN ELECTRONICS COMPANY 

iIJl 

eem/I969 

Federal Stock Code #16942 Zip Code 91105 
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HORSEPOWER 
or 

Mini~power? 

High motor power, or low, or all through the range 
between, Gaylord·Rives has matched inverters and 
motors to meet the demanding specifications for mod· 
ern inverter/motor systems. All of the motors are also 
available with precision gearing, allowing an extremely 
wide range of speeds and torques. Multiple'speed 
systems, described in separate bulletins, solve many 
system problems for the designer interested in wide· 
range dynamic performance. 

SPECIAL FEATURES AVAILABLE 

• Temperature Compensated Frequency Control to ±1/4 % 
Mu-Metal Housings for High Shielding of Unit 

• Simple, Instant Reversal of Phasing in Two-phase Units 
• External Adjustment of Inverter Frequency 

Reverse Polarity and Short-Circuit Protection 
• Units can be synchronized from external Signal 

Fully Developed Low Cost Dependable 

Truly matched, highly efficient and reliable motor and inverters are now available for the system designer, removing problems of 
coordination between these items, and allowing motors and inverters to work together for the best end result. 
Gaylord-Rives matched motor/inverter combinations are produced for operation from the 1 watt D.C. range to the 500 watt range, 
with drive frequencies from 30 CPS to 2000 CPS for both synchronous and induction motors. 
Coordinated design between inverter and motor results in proper voltage and current wave shape to the motor, and Gaylord-Rives 
Full·Phase Drive design increases motor performance through elimination of bi-filar motor windings. 
Several different package sizes are available, allowing freedom in selection of inverter form factor and correct physical inverter size 
for the motor to be driven. All units are completely solid-state, mechanically rugged, and components are totally encapsulated 
against environmental effects. 
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MODEL SIG·24 INVERTER 
B·l77 MOTOR 

MODEL SIG·4 INVERTER 
B-'653B MOTOR 

MODEL SIG-40 INVERTER 
B·921 MOTOR 

LOW POWER 

Syslem Input: 28 V.D.C. 
Molor Output: 1.8 oz. in 

Torque at 12.000 RPM 
,Peak EffiCiency: 43% 

(System) 
Stall Torque: 2.0 oz. in. 
Stall Power: 50 Walts 

@ 28 V.D.C. 
BULLETIN IM-6B02 

SIZE,18 

System Input: 28 V.D.C. 
Motor Output: 4.3 oz. in 

Torque at 12.000 RPM 
Peak Efficiency: 64% 

(System) 
Stall Torque: 7.5 oz. in. 
Stall Power: lIO Watts 

@ 28 V.D.C. . 
BULLETIN IM·6BOI 

SIZE 25 

fr.::;nO~~:~r .~~·~t~:C. 
Torque at 2000 RPM 

Peak Efficiency: 26% 

Stall ~:.:~::) .20 oz. in. 
Stall Power: 1.7 Watts 

@ 23.5 V.D.C. 
BULLETIN IM·6B03 

SIZE 15 

OTHER INVERTER PRODUCTS 
No. 

Model Input Output Phases Rating Freq. 

SIG·4 28 V.D.C. 28 V. 2 120W. 400 Hz. 

SIG-5 28 V.D.C. 115 V. 1 60W. 400 Hz. 

SIG-8 28 V.D.C. 28 V. 2 200W. 400 Hz. 

SIG·25 28 V.D.C. 28 V. 1 20W. 180 Hz. 

SIG-27 28 V.D.C. 28 V. 1 15W. 30 Hz. Up 

SIG-31 28 V.D.C. 28 V. 1 15W. 400 Hz. 

SIG 42 28 V.D.C. 28 V. 2 300W. 400 Hz. 

WRITE FOR BULLETIN 1·6801 

MODEL SIG·47 
Input: 115V, 60 Hz, One Phase 
Output: 115V, 400 Hz, One Phase, 
Sq. Wave, Frequency Adjustable 
±5%, 60 W. 

NEVV 60/400 Hz Frequency Changer 

Writ.e for complete catalog information - special proposals promptly supplied. 

. ~-~We4 
AE~ . AN AMERICAN ELECTRONICS COMPANY 

e 

422 S. Pas.dena Ave., Pasadena, Calif . 

Sycamore 6·5944 (Area Code 213) MUrray 1·3189 
Fed.r.1 Stock Cod. #16942 Zip Code 91105 

See YELLOW SECTION for Local Offices, Phones eem/I969 



HYSTERESIS CLUTCHES & BRAKES 
offer maximum reliability - smooth clutching - minimum maintenance. They are 
ideal for tension control and power absorption devices where smoothly variable 
slip torque is required. Torque is proportional to control current. Clutch-brake 
combinations also available. 

SPECIFICATIONS MODELS 

PMC·6 PMC·16 PMC·30 PMC·35 PMC·120 
PMB·6 PMB·16 PMB·30 PMB·35 PMB·120 

TORQUE· RATED OZ. IN. 6 16 30 35 120 
OUTPUT INERTIA SLUG FP 1.55 xl 0.6 3.03 x 10.6 5.5 X 10.6 6.3 X 10.6 5.4 x 10.5 

CONTROL WATTAGE 2.5 4.5 5 12 5 
PMC·175 PMC·325 PMC·.75K PMC·l.5K PMC·3K PMC·5K 
PMB·175 PMB·325 PMB·.75K PMB·l.5K PMB·3K PMB·5K 

TORQUE· RATED OZ. IN. 175 325 750 1500 3000 500-0 -
OUTPUT INERTIA SLUG FT' 1.5 x 10'" 2.0 X 10·' 6.3 X 10.3 1.26x 10·' 2.68 X 10·' 4.05 X 10·' 
CONTROL WATTAGE 3 7 8.1 17 25 6 

FIXED FIELD TYPE HYSTERESIS CLUTCHES also available. This type does not require commutator and brushes. 

FRICTION CLUTCHES & BRAKES - FLANGE MOUNTED 
LOW COST • HIGH TORQUE • LOW CONTROL POWER • FAST RESPONSE 

MIN. EFFECT BY AMBIENTS 

SPECIFICATIONS MODELS 

FC·2' FFC·35 FFC·60 FFC·160 FFC·480 FFC·960 FFC·3.5K 
FB·25 FFB·35 FFB·60 FFB·160 FFB·480 FFB·960 FFB·3.5K 

TORQUE· RATED OZ. IN. 25 35 60 160 480 960 3500 
OUTPUT INERTIA· SLUG FT." 1.06 X 10.6 2 X 10.6 2.8 X 10.5 5.11 X 10.6 1.7 X 10.5 6.56 X 10.5 l.86 X 10-' 
CONTROL WATTAGE 3 6 3.6 9 10 10 30 

CLUTCH·BRAKE COMBINATIONS AVAILABLE 

FAIL-SAFE BRAKES 

FOR POSITIVE SHAFT BRAKING 

WHEN POWER FAILS PREVENTS 

CREEPING. COASTING. HUNTING 

Torque Ranges 8 to 7000 oz. in. 

CROWN TOOTH 
CLUTCHES & BRAKES 

MAX. TORQUE - MIN. SIZE 
POSITIVE ENGAGEMENT 

LOW CONTROL POWER 

FAST RESPONSE 

DYNAMOMETERS 

GEMCOR WILL DESIGN 

NON-STANDARD INSTRU

MENT TYPE DYNAMOME· 

TERS TO CUSTOMER'S 

EXACT REQU I REMENTS. 

SUBMIT FULL PARTICULARS. 

NEW' 
ADJUSTA-TORQ 

CLUTCHES & BRAKES 

• CONSTANT REPEATABLE SLIP 

TORQUE 

• LIFE LIMITED ONLY BY BEARINGS 

• CAN BE RUN IN OIL 

USE AS A TORQUE LIMITING SLIP DEVICE, CLUTCH COUPLING, 
CONSTANT DRAG BRAKE OR IN TENSIONING APPLICATIONS. 

SPECIALS 

POWER SUPPLY UNITS 

TO CONVERT A.c. CUR

RENT TO D.C. FOR OPERAT

ING ALL TYPES CLUTCHES 

& BRAKES. 

VARIABLE AND FIXED 

VOLTAGES. 

COMPACT DESIGN. 

GEMCOR WILL DESIGN NEW UNITS OR MODIFY EXISTING UNITS TO SUIT CUSTOMER'S SPECIAL 

REQUIREMENTS. THIS SERVICE IS AVAILABLE ON HYSTERESIS, FRICTION, CROWN TOOTH, MAGNETIC 
PARTICLE AND SUBMINIATURE TYPES. 

GENERAL ELECTRO - MECHANICAL CORP. • ••••• 
BUFFALO 7, NEW YORK 

787 HERTEL AVENUE • BUFFALO NEW YORK 14207 • (716) 876·9685 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1737 
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TYPE YCl 

TYPE CC 
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GLOBE MIL-SPEC A.C. MOTORS 
COVER THE TORQUE MAP 

Comparable performance units, 
but with relaxed environmental 
specs are available. These are 
custom designed for commer
cial/industrial high volume 
OEM applications. Please in· 
quire. 

TYPE DIA. (n) LENGTH (n) VOLTAGE POLES WEIGHT (oz.) When you need helpful service in precision miniature 

WC 3)1 4)1 115 v.a.c. Consult Factory and small motors, check first with Globe. Catalog 

LC 3% 3~'3/ to 208 v.a.c. 2,4 72.0 standard a.c. motors are rated above; custom units 
also available. Globe hysteresis synchronous motors 

GR 2),4 41J.i2 115 v.a.c./v.d.c. 2 36.0 deliver exact speeds. Induction units produce giant 
YCS 2% I1j(6** to 230 v.a.c. 2,4,6 26.0 torques for their size. Both types are 
FC I1J{6 2),4 to 200 v.a.c. 2,4,6,8 11.5 available with standard integral 
MC 1),4 2~ to 200 v.a.c. 2,4,6 6.5 planetary geartrains to match your 

SC IJ{6 Ij(6 to 200 v.a.c. 2,4,6 2.4 
speed-torque requirements. Request 
catalog AC~66. 

CC 2J.i2 IK6 to 26 v.a.c. 2,4 2.0 
GLOBE INDUSTRIES DIVISION OF TRW INC. 

*lCl 32~2 **YC 2?{6, yel3?{6 2275 Stanley Ave., Dayton, Ohio 45404, Tel: 513 222-3741 

1738 See YELLOW SECTION for Local. Offices, Phones eem11969 



3" dia. x 5Y2" long 

TYPE LL to 75 v.d.c .• 1%" dia. x 2%" long 

TYPE MM to 50 v.d.c .• 

TYPE SO to 50 v.d.c .• %" 

TYPE VT to 50 v.d.c .• %" dia. x 1%" long 

TYPE VS to 50 v.d.c .• :Va" x v. ... x 1%" long 

RELATIVE SIZE & DIMENSIONS 

eem /1969 
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Your 
best 
source 
for 
MIL-spec 
D.C. 
motors 
Globe makes it easy to get the 
motors you need by the thou
sands or one at a time. Most 
applications requiring small 
d.c. motors can be met with 
Globe catalog standard units. 
A few standard armatures are 
shown. Integral geartrainscan 
be supplied in a variety of ra
tios. We also maintain a shelf 

5. stock of many units for 24-
~ hour prototype shipment. 

Globe's complete line of com
pact, permanent magnet and 
wound field motors adds up 
to your best source for pre
cision miniature d.c. motors 

1.0 

9 

8 

7 

6 

5 

and gearmotors. Request cat
alog A, for details. 

GLOBE INDUSTRIES 
DIVISION OF TRW INC. 
2275 Stanley A ve., Dayton. Ohio 
45404, Tel: 513 222-3741 
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.1 

Higher and lower speeds can be 
furnished with reduced perform
ance. Only permanent magnet types 
shown. Dash numbers indicate 
armatures and represent the nor
mal rated load point for a specific 
motor. For wound field types, a.c. 
motors, gearmotors, and blowers. 
contact Globe. 

Comparable performance units. but with 
relaxed environmental specs are avail
able. These are custom designed for 
commercial/industrial high volume OEM 
applications. Please inquire. 

See YELLOW SECTION for Local Offices, Phones 1739 
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GRAPHALLOY BRUSHES 
are used on such equipment os ... SERVO SYSTEMS • SYNCHROS 

• CHOPPERS· RADAR· GYROS· INVERTERS· THERMOCOUPLE 

and STRAIN GAGE CIRCUITS GUIDED MISSILES PULSE 

SYSTEMS· DIGITAL COMPUTERS· WAVE GUIDES· SONAR 

• TRANSDUCERS· TORQUE INDICATORS 

BRUSH HOLDER 
and CAP 

Tapered Insulating Bushing Brass Body 

---, 
1-INSULATED,--' 

CAP '" . '" '" 
iii 

~ 
z~ .. I e _CI Other Sizes "30 .. :;; ~ .. -'" CI So! .. ~ <5 So N CI Z" 0" 

.... Available .. ~ 
"'z ~ .. ;: ... ~z 0-z- "' .. >~ t;;~ "CI 0_ .. 0 
", .. '" ~ .. "'::; "'''' ~ .. .. ' ~~ ;~ "v " .... 
:: .. .. ~;: * 0 "0 A B C D G '" * '" .. ~ 

14326 1Js" sq. '/,," "/n" 1/,," .437" 'Is" 'I,," .404" .418" .281" 25/,," .129" 
11509t '132" sq. 1/4" '%,' '/16" .437" '/," '/1'" 0404" .418" .281" 25/32" .160" 
11570t '/1'" sq. 1/.' '/1'" 1/14' .484" '/," '/1'" .441" .451" .313" 25;',' .193" 
19011t 1/.' X '/16' 'I,,"' 'I,," Ifs" .616" 1'/16' '/1'" .561" .573" .438" l'It," .256x.193" 
11527t '/.' sq. '/1'" '/1'" '/s" .6.16"' 1'/16' '/1'" .561" .573" .438" 13/16' .256" : 
14292t 'Is" x '/4' '/,,' 4'1 .. ' '/s" .718" 1'/16' 1f4' .672" .682" .533" W16' .382 x .256" 
12166t 'Is"' sq. '/,," "/16' '/s" .921" 113/,," 1f4' .813" .828" .628" 1%" .382"" 
31392t '/2' sq. '/16" 1'/," '/," 1.237" 113/,," 1f4' 1.126" 1.141" .878"' 1'11'" .503" 
35439t %" x';''' '/8"' 1'%. '/," 1.661" 2'/32" '/,6' 1.508" 1.528" 1.253" 1'%,' .753"' 
35440t 'I." sq. '/," 1'%.' Ifs" 1.661" 21/32" '/,," 1.508" 1.528" 1.253" 1"/32" .753" 

tShunts are provided. **Mounting hole diameter for brush holder dimension D. 

Request and fill in Brush Inquiry Sheet, Form 109, so that we can supply 
the proper grade of brush material. 

BRUSH 
ASSEMBLIES 

CONTACTS 
GRAPHALLOY, because of its inher
ent non-welding and arc-quenching 
characteristics, is used widely for 
contacts. Ask for Data Sheet 950. 

Replace oil
lubricated bush
ings in synchros, 
Dnstruments, tim~ 
ers and missiles. 

Advantages: 1) Lower friction at 
room temperatures. 2) No oil to 
solidify at low temperatures, 3) No 
oil to carbonize at prolonged ele
vated temperatures, 

Ask for Data Sheets 270 and 277 
on Miniature Bronze-GRAPHALLOY 
Bushings. 

CONNECTORS 

These silver-plated 
coil spring Connec
tors make for posi

(garter 
springs] 

tive electrical connection to the 
brass body of the brush holder by 
snapping into the groove on the 
holder. The connecting lead can be 
pre-soldered to the Connector. 

GARTER SPRING 
CONNECTORS 

127·9 
127·9 
127·10 
127·14 
127·14 
127·18 
127·20 
127·24 
127·32 
127·32 

BRUSH 
SIZE 

If," sq. 
~h2" sq. 
3/1," sq. 

1f4' X 3/,," 
1f4' sq. 

'Is" x I;"" 
'Is" sq. 
Ij," sq. 

%"xlj," 
%"sq. 

BRUSH 
HOLDER NO. 

14326 
111s.09 
11570 
19011 
11527 
14292 
12166 
31392 
35439 
35440 

CLUTCH FACINGS and 
CLUTCH GEAR ASSEMBLIES 

Torque remains. 
same within close 
operating limits 
despite changes in 
temperature and humidity. For in
strumentation, guided missiles, con
stant friction devices. 

Silver GRAPHALLOY Brushes have been widely used because 
of LOW and CONSTANT CONTACT DROP, EXTREMELY LOW ELEC
TRICAL NOISE and LONG LIFE. Over 200 grades are now serving 
in a wide variety of applications. Silver GRAPHALLOY Brushes 
on liz" -diameter coin silver slip rings have operated successfully 
in highly critical electrical circuits at speeds up to 1 00,000 R.P.M. 
Our Engineering Department will assist in determining the exact 
grade of GRAPHALLOY for your needs. Ask for ol,lr Brush Inquiry 
Form 109 . 

SLIP RINGS 
Solid Coin Silver 

Standard Coin Silver Slip Rings, 
both cylindrical and flat types, are 
illustrated at right. We recommend 
the cylindrical type rings with three 
brushes per ring ... spaced at 1200 , 

The cylindrical type are designed 
for press fitting over standard steel 
shafting. The flat type rings are de
signed for nesting either on an insu
lated plate or for molding into 
insulation. Insulated slip rings of 
either type or slip-ring assemblies 
can be furnished with leads attached. 

Model3J9 

CYLINDRICAL 

SLIP-RING 
assembly 

Solid Coin 
Silver Rings 

=====0.0. 
MODEl RINGS LENGTH Slip-ring 15/s" 

Terminal 4" 
319·4 4 

. 319·6 6 
319·10 10 
319·14 14 

2'/1," 
3'/1," 
4"/1," 
6'/1," 

Assembly 1.0.: 
.814"/.813" 

Range: Same as 
for Model 399 

Model 409 
FLAT SLIP-RING 

assembly 

Solid Coin 
Silver Rings 

OVERALL 
MODEL RINGS O.D.-"A" 

409·2 
409·4 
409·6 
409·10 

2 51j," 
4 7" 
6 81h" 

10 lllh" 

Hub: 0.0.2" 
1.0. 1.753"/ 

1.751" 
Length 1Vs" 

To 5amps., 
125 v. 

More rings on 
application. 

SPRING BINDING POSTS 

0.0.: %", V2", lTlcl2" 
Lgth.: o/s", % ",20/.12" 

Also Miniature Spring Typel 

No. 168 Series 
flat type 
1020" 0.0. 

Standard "Flat" rings have '4" ra
dial contact surfaGe and Vs" radial 
spacing between adjacent rings. 

No. 116 Series 
cylindrical type 

1036" 0.0 . 

Copper Slip Rings, 
flat or 

cylindrical, 
are available. 

Model 39.9 BRUSH and 
SLIP-RING assembly 

bolt slot distances :;;'" CL to CL "'~ 
lS ~ .. 

CI >z 
0 z o~ 

." iii WIDTH LENGTH : -
399·4 4 41h" . 7%" 13'14' 
399·6 6 41h" 81j," 14" 
399·10 10 41/2" 10" 16" 
399·14 14 41h" 111h" 18" 

Specifications: Width 6Y2" -Height 
6Y2" .Shaft CL above base 31';"". 

Applications: from strain gage or 
thermocouple up to 5 amperes, 
125 volts, 250°F. 

Speeds to 5,000 RPM. 
Three Silver-GRAPHALLOY Brushes 

per solid coin silver slip ring. 
Extraneous noise level low. 
Rugged in design and construction. 
Readily connected mechanically 

and electrically. 
Complete coupling provided for 

10/,6' shaft. 
MlIJre rings and higher speeds avail

able upon application. 

1740 See YELLOW SECTION for Local Offices, Phones eem /1969 
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Of'j we SERVO, STEPPER & SYNCHRONOUS MOTORS 

SERVO MOTORS 
• Standard: Sizes 5, 8, 10, 11, 15 and 18 ... 60 and 400 Hz 
• Braked, viscous-damped, inertially damped, and high 

acceleration types available 
• Also BuWeps and QPL types 
• 2, 4, 6, or 8 poles 
• Wide choice of torque and speed ratings plus mechanical options 
• Low starting voltage: typically 2 % of control voltage 
• High torque per watt efficiency 
• Integral-gearhead types have one-piece stainless steel case 

for better cooling. 
• Throughbore construction guarantees maximum alignment 

accuracy by simultaneously grinding the I.D. of stator, bearing 
cap, and housing in one pass. 

MOTOR·GENERATORS & INTEGRATING TACHOMETERS 
• Standard: Sizes 5, 8, 10, 11, 15, and 18 ... 60 and 400 Hz 
• Damping, rate, and integrating types available 
• Also high acceleration - low inertia types 
• Short length designs available for space-critical applications 
• Outputs up to 4 volts/1000 rpm (uncompensated types) 
• Integrating Tachometers - Temperature-compensating 

thermistors operate below 10% of rated dissipation for 
long life. Typical linearity: ±0.25% from-55° to 125°e. 

STEPPER MOTORS & CONTROLLERS 
• Standard: Sizes 5, 8, 10, 11, 15, 18 and 23 
• High stepping rates - a product of high stall torques and 

low rotor inertia 
• Permanent Magnet and Variable Reluctance types 
• Stepping rates to 1000 steps/second synchronizing; 8000 slewing 
• Step angles of 15°, 30°, 45°, 60°, and 90° standard 
• Stepping accuracy - 2 % non-cumulative 
• Complete line of logic controllers incorporate Schmitt trigger 

circuit permitting either sine or square-wave inputs. Industrial 
types employ printed circuit cards; military types in 
hermetically sealed cans. 

SYNCHRONOUS. MOtORS 
• Sizes 5, 8, 10, 11, 15, 18, 23 and 25 
• Single, 2, and 3-phase winding; 2 to 8 poles 
• Patented design gives highest torque per watt 
• Pull-in torque always exceeds pull-out torque - assuring 

synchronization 
• BuWeps and pancake types 
• Special designs for fast acceleration, minimum power input, 

minimum flutter 
• Available with integral gearheads - motor and gearhead 

combinations are the shortest available 
• All motOrs can be driven by sine or square-wave sources. 

Size 8 with Integral Gearhead 

Size 11 Integrating Tachometer with' Size 15 Motor 

Size 8 Motor-Generator 

Size 10 Stepper Motor 

Industrial 
Type Controller 

Size 11 Synchronous Motor 

Write for complete specs. 
Or call 215-692-2700 
(TWX 510-663-0335) 
for price and delivery. 
You'll like the answers! 

~Of'j we SERVO CONTROLS, INC. 

eern /1969 

48 WESTTOWN ROAD • WEST CHESTER, PA. 19380 
Precision Synchros Too - See Section 4900, Page 2667 
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SERIES 33000 "BIG INCH" 
SINGLE PHASE, 
SYNCHRONOUS 

INTEGRATING MOTOR 

Ideal drive for elapsed time indi
cators, stop clocks, pulsers and in
terrupters, chart drives. Fast Start
stop: Rotor locks in on first line 
frequency cycle; stops instantly 
without coast. Compact: Approxi
mately 1" diameter by 1" long. 
High Torque: Higher than many mo
tors twice its size. Low Wattage: 
One watt input at rated voltage. 
Standard voltage ratings 20V and 
11SV 60 Hz. Cool operation. Uni
directional: Shaded pole starting. 
No mechanical no-backs. Sealed 
Gears: Heavy duty, permanently 
lubricated. Standard speeds 360, 
300, 60 and 3.6 RPM. Low Cost: For 
high volume applications. Tooled 
for mass production. 
Reference: Bul. No. 33-1 

SERIES 33600 "BIG INCH" 
BIDIRECTIONAL 2-PHASE 

INTEGRATING MOTOR 

Instantly reversible by switching 
capacitor from one coil to the other. 
The fast start/stop and reversing 
characteristics of 33600 series mo
tor makes it ideally suited for con
trol functions where shafts, potenti
ometers, indicators, etc. must be 
precisely positioned. 
The motor can "inch" in either 
direction in small increments and 
stop without coast. Compact: Ap
proximately 1" in diameter by 11/4" 
long. Standard voltage ratings 20V 
and 11SV 60 Hz 2 watt. Other char
acteristics same as for 33000 series 
motor. 
Reference: Bul. No. 33-2 

SERIES 6100 
HERMETICALLY SEALED 
PRECISION SWITCHES 

Patented Elastomer Seal and one
piece snap. action blade performs 
reliably under extreme vibration 
conditions. Temp. rating: -6S' 
+300°F. Available to +400'F. 
Electrical ratings: 28VOC/11S VAC. 
Samp resistive, 3 amp inductive. 
Meets requirements of MIL-S-880S. 
Actuators: Leaf, roller, toggle and 
push button. Low operating force. 
Reference: Cat. No. 72 

1742 

High Torque: Low power input. In
stant Start: Locks in with line fre
quency within one cycle. No me
chanical device needed to insure 
correct rotation. Readily adaptable 
to chart and other drives requiring 
constant speed output. Compact: 
11/4" x 11%6" X 2". Standard speeds 
60, 30, 20, 10 rpm. 
Reference: Bulletin No. 38-1 

SERIES 6300 
HERMETICALLY SEALED 
PRECISION SWITCHES 

Housing: Corrosion resistant hous
ing with integral wobble diaphragm. 
One piece snap action blade as in 
6100 Series, proven in years of per
formance. Standard rating: -8S'F 
+300'F. Electrical ratings: 28 VOC/ 
11S VAC. S amps resistive, 3 amps 
inductive, 3 amps motor. Meets re
quirements of MIL-S-880S. Operat
ing force: recommended for extreme 
enVironmental conditions. 

SERIES 6200 . 
HIGH TEMPERATURE 

HERMETICALLY SEALED 
SWITCHES 

With metal to metal and glass to 
metal seals corrosion resistant steel 
base and housing heliarc welded to 
avoid use of fluxes normally used 
in solder sealing. Actuator operates 
switch through metal diaphragm in
tegral with housing. Standard rating: 
-6S' +660'F. Electrical ratings: 
28 VOC/11SVAC: S amps reSistive, 
3 amps inductive, 3 amps motor. 
Meets requirements of MIL-S-880S. 
Reference: Cat. No. 72 

PUSH-BUTTON AND 
TOGGLE ACTUATED, 

HERMETICALLY SEALED 
SWITCHES 

Incorporate Series 6100 basic 
switch to meet requirement of MIL
S-880S, enclosure 4. Also available 
with 6300 Series switch to meet 
enclosure S requirements of MIL-S-
880S. Toggle switches are available 
in various configurations of one
pole and 2-pole, 2-position and 3-
position. Push-Button switches are 
single or double pole, momentary. 
CorrOSion resistant materials used 
throughout. 
Reference: Bul. No. 61T-1 

SERIES 5300 
4 WAY TOGGLE SWITCH 

2 pole double throw each pOSition. 
Center off. Momentary contact, 
maintained contact, or combinations. 
28 VOC/11S VAC: S amps resistive, 
3 amps inductive. Reference: Bul. 
No. S3T-3. Available with water tight 
panel seal. 

SPECIAL SEALED SWITCHES 

H.S.1. has had years of experience 
in providing answers to difficult 
switching problems. Let our engi
neers help you. 

For information on all product lines, 
send for Catalog 101; and for com
plete data on individual products, 
refer to Bulletin Number indic.ated. 

See YELLOW SECTION for Local Offices, Phones 

SERIES 42 
HIGH SPEED 

DIGITAL STOP CLOCK 

Planetgear® totalizer measures or 
integrates time intervals in 1/100 
second increments. Operates on 
11SV 60 Hz line power. Time read
ings displayed in large easily read 
numerals. Avai lable with 6 or 8 
digits. Non-reset, manual reset or 
electrical reset. Accurate - long 
life. 
Reference: Bul. No. 42-3 for panel 
mounting models. 

SERIES 42005 
DIGITAL STOP CLOCK 
AND TIME TOTALIZER 

Electrically resettable Planetgear® 
totalizer enclosed in attractive in
strument type case with line cord, 
remote reset switch and cord for 
laboratory use. Totalizes in 1/100 
second increments to 9999.99 sec
onds on 11SV 60 Hz supply. 

SERIES 44 
PLANETGEAR® 

PULSE COUNTERS 

Non-Reset, Manual Reset, Electrical 
Reset Models. AC or DC comprise 
unique Planetgear digital counter 
driven by an HSI stepper motor. 
Large 0/,6" high figures easily read. 
Long life, reliable. Pulse rate: up to 
40 PPS standard; up to 100 PPS 
on special order. 6 and 8 digits 
standard. 
Reference: Bul. No. 44-1R 

<H-S-~ 
HAYDON SWITCH 
& INSTRUMENT, INC. 
Where Optimum Performance is Standard 

1500 Meriden Road, Waterbury. Conn. 06720 

Area Code (203) 756-7441 

eern /1969 
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COMPUTER-RATED FRACTIONAL HORSEPOWER MOTORS 

B-LlNE 

When Howard rates a motor 1/20 hp, we're not 
about to under-power your system with a 1/25 hp 
motor. We always True Rate our fhp motors this 
way. Our computer guarantees it ... and your 
products oenefit. 

A-LiNESHELLFRAMEINDUCTION MOTORS 
Permanent Capacitor 
CapacitOf Start 
Reluctance Synchronous 
H ystersis Synchronous 
Variable Speed Permanent Capacitor 

CAST FRAME INDUCTION MOTORS 
Permanent Capacitor 

SHADED POLE MOTORS 
U - Line Unit Bearing 
K-Line Skeleton-Conventional 

Bearing 

UNIVERSAL MOTORS 
B-Line Cast Frame 
D-Line Cast Case 
A-Line Shell Frame Reluctance Synchronous 

DC SHUNT MOTORS 
Variable Speed 

SAME-DAY SHIPMENT OF STANDARD MODELS 

COMPUTER-MATED GEARMOTORS 
Howard gear trains and motors are computer-mated and 
computer-rated. This means that when Howard matches 
and rates a gearmotor, irs a true rating for your job. 
It means, too, that no Howard Gearmotor will ever 
destruct or destroy itself ... or your system. 

INDUCTION • UNIVERSAL AC/DC • RELUC
TANCE SYNCHRONOUS • SHADED POLE 

SAME-DAY SHIPMENT OF STANDARD MODELS 

FANS & BLOWERS GUARANTEED FIVE YEARS 
Our modest 5-year guarantee on Howard Fans and Blowers is based on an engi
neered lifespan of 1 0 years. And our customers report the fans are still blowing strong 
12 or even 14 years after installation. More than 10 million successful installations. 

• Unit Bearing motor • All metal construction 
• Indestructible nylon blades • Fans standard mount on 4%" centers 
• UL yellow card listing 

SAME-DAY SHIPMENT OF STANDARD MODELS 

NEW SINE MASTER SOLID STATE AC MOTOR SPEED CONTROLS 
for HOWARD Fractional HP Motors 

• Motor speed regulated by controlling the energy input to 
the motor 

• Power is self-controlled to meet motor demands 
• Maintain rated starting torque over entire control range 
• Computer-mated to selected Howard fhp motors 

SINE MASTER 200 

Regulated speed control for 
shaded pole induction and 
universal motors. 

• Priced competitively with DC-type controls 
• Eliminate brush problems and maintenance of DC motors 
• Electrical limit of 130 VRMS maximum and 4 amps in 40° C 

ambient 
• Speed range of 20:1 for two-pole induction motors 

SINE MASTER 300 

Automatic, governed speed 
control for permanent 
capacitor induction motors, 
universal and shaded pole 
induction motors. 

---
eem /1969 

COMPLETE DATA SHEETS ON REQUEST 

HOWARD 
HOWARD INDUSTRIES 
DIVISION OF MSL INDUSTRIES, INC. 
2420 18th STREET, RACINE, WISCONSIN 53403 
414·632·2731 TWX 910·271·2387 

See YELLOW SECTION for Local Offices, Phones 
~'~ 
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NEW.' 
heat rise, full load. Sealed bal 
bearings. Stainless steel shaft 
')\6" x 1". (Special shafts avail- MODEL 
able.) Also available at gUO RPM. H B 

MODEL GA 
600 IN. OZ. OF TORQUE 
AT 1 RPM (Reversible) 

• HEAVY DUTY GEARING 

• NO LUBRICATION REQUIRED 

• CAPACITOR INCLUDED 

MODEL EA 
150 IN. OZ. OF TORQUE 
AT 1 RPM (Unidirectional) 

MODEL DA 

shafts, stainless steel output 
shaft. For dependable, low-cost 
timing applications. Wide 
range of speeds. 

120 IN. OZ. OFTORQUE 
AT 1 RPM (Reversible) 

MODEL CA 

diam., 13/4" long. Will not over
heat. Capacitor included. Wide 
range of speeds. 

100 IN. OZ. OF TORQUE 
AT 1 RPM (Reversible) 

outdoor advertising, etc.). Wide 
range of output speeds. Will 
not overheat. Capacitor in
cluded. 

MODEL SM 
RATED 40 IN. OZ. 
OF TORQUE 
AT 1 RPM (Unidirectional) 

instantly at full torque. Will 
not overheat. Wide range of 
output speeds. 

CLUTCH AND BRAKE MOTOR CLUTCH AND BRAKE MOTOR 
MODEL PC·SM 1 MODEL PC·DA 

40 IN. OL OF TORQUE 120 IN. OLOFTORQUE 
AT 1 RPM (Unidirectional) AT 1 RPM (Reversible) MODELS 

Both are positive clutch and stops output shaft within 1/5° DA 
instantaneous brake motors. at 1 rpm: within 12°at 60 rpm. 
For extremely fast starts and' Motor on AC voltage: actuator SM 
stops. Motor runs continuously AC or DC. Either can be sup-
with clutch and brake con- plied in any voltage combina-
trolled by switching actuator tion when motor is AC. Will not 
only. Clutch starts output shaft overheat. Wide range of speeds. 
with i n 20 mill iseconds; brake 

MODEL AR·SM 
100 IN. OZ. OF TORQUE 40 IN. OZ. OF TORQUE 
MODEL AR·DA / 

AT 1 RPM (Reversible) AT 1 RPM (Unidirectional) 
on either model. Motor on AC 
voltage: actuator on AC or DC. 
Either can be supplied in any 
voltage combination when 
motor is AC. Wi II not overheat. 
Capacitor included. Wide range 
of speeds. 

See YELLOW SECTION for Local Offices, Phones 

MODELS 
PC-DA 
PC-SM 
AR-DA 
AR-SM 

eem /1969 



375 to 28,800 rpm in Hysteresis
synchronous, Reluctance-syn
chronous, Induction and Torque 
types. 

Working, from fleapower to 5 
hp levels (0.75 to 5.375-inch aD). 

Accepting inputs from 18 to 
1000 Hertz, from 6 to 440 Volts. 

88 pages of catalog list all 
parameters and options. 

40 vaneaxial fan models, from 
IMCUBE (I-inch cube i to 14.5-inch 
diameter, up to 3450 cfm. 

Or a tube axial or propeller fan, 
or a centrifugal blower. 147 pages 
of catalog airmovers can't be 
listed in this space. 

Eastern Division, 570 Main 
Street, Westbury, N.Y. 11591, Tel. 
(516) 334-7070, TWX 510-222-4469 

Find your angle with a Size 8 or 
11 synchro (CT, CDX, CX, TX &c.) 
or a Size 15 resolver. 

Econosync (low cost) and 
BUWEPS types are factory stocked 
for immediate delivery. 

24 solenoids that pull up to 32 
pounds. hold up to 60 pounds, 
(0.375 to 2.26-inch aD). 

All are immediately available 
to work with consistent reliability 
in your system. 

Steppers off the shelL 26-factory 
stocked models. 

Permanent Magnet and Vari
able Reluctance types in Sizes 5 
to 35. 

Controllers & Pulses Sources. 

Western DiviSion, 6058 Walker 
Ave., Maywood, CaliL, 90270, Tel. 
(213) 583-4785, TWX 910-321-3089 

'@iiti". SECrrON 3500 

Boxer, MiniBoxer, Tandem Box
er, Superboxer, Hi Fi Boxer, and 
Grand Prix Boxer fans. IMCair 
Blowers and fans. New Condor 
fans. 

Outputs from 38 to 575 cfm. 

Sizes from less than 20 cubic 
inches to the slim 3.5-inch depth 
by lO-inch-diameter. 

All Distributor stocked. 

New Hampshire DiviSion, Route 
16B, Rochester, N.H. 03867, Tel. 
(603) 332-5300 

Here's a page out of our book. 

It's called the IMO Master Oatalog. 
They are available only through your 
IMO sales re~resentative. 

101 1;.13, 
eem /1969 See YELLOW SECTION for Local Offices, PhDnes 1745 
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LEDEjr. 
/ " \.---- . 

LEDEX DIVISION, LEDEX INC., 126 Webster St., Dayton7 Ohio 45402 
CUSTOM CIRCUITRY & CONTROLS phone (513) 224-9891 

OVER 350 STOCK MODEL SOLENOIDS 

LEDEX ROTARY SOLENOIDS Ledex Rotary Solenoids step, turn, pull, push, index, 
hammer, punch or trigger - whenever there's a need 
for fast and dependable direct rotary action. Known 
for high force-to-size, ability to resist shock. Family 
of 8 basic sizes with right and left hand strokes from 
25 to 95 degrees. Torque to 117 pound-inches. Wide 
choice of stock models offer economy and quick starts 
on prototypes. LIFE: 100,000,000 actuations. 

GROSS TORQUE IN POUNO·INCHES 
Rotary Srtoke 25° 35° 45° 671/2° 
Duty Cycle 1/10 1/20 1/10 1/20 1/10 1/20 1/10 1/20 
Diam. Ht. 

Size (in.) (in.) 

IE 1 % .8 1.1 .43 .62 
2E 11/0 2})2 1.4 1.7 1.1 1.3 .72 .89 
38' 

IX. 
",0 2.7 3.2 2.0 2.3 1.4 1.7 .65 .8 

3E 5}\4 2.7 3.2 2.0 2.3 1.44 1.8 .70 .89 
4E 1J\. 6Ji.. 4.5 5.2 3.1 3.5 2.6 3.1 1.6 1.9 
58' 

1",0 
11%'4 8.3 10.0 6.9 8.3 5.0 6.0 3.3 4.0 

58 1%. 12.1 13.2 7.8 9.2 6.3 6.9 3.9 4.9 
68 21f4 12U4 27.8 30.6 18.6 20.5 11.0 12.1 8.8 9.7 
7S 2"14 IS%'4 42.4 46.6 38.0 42.0 29.8 32.8 17.5 19.3 
8S 3% 2X. 98.0 117 64.0 77.0 54.0 65.0 29.0 35.0 .. 
, 38 and 58 have random wound coils; all other are precIsion wound. 

LEDEX PUSH/PULL SOLENOIDS 
Ledex precision push/pull solenoids are de-
signed for extremely rapid response and 
high force to size, and are engineered to re
spond in less than 10 milliseconds at inter
mittent duty. They are available with conical 
or flat-face plungers. A comparison of the 
two designs (table below). demonstrates the 
performance at 1/10 duty. 

For short strokes, the flat face model 
really packs a wallop. The conical face gives 
more mid-range punch. 

Catalog lists 35-stock models for quick 
starts on prototype work, technical data, 
force and stroke curves, and graphs showing 
hold-in resistor values and resistance factors. 

Pounds Force Pounds Force 
Stroke with Flat Face with Conical Face Input 

(Inches) Plungerljl0 Duty Plungerlj10 Duty (Watts) 

SIZE 0 .010 - 5.3 45 .060 - 2.3 

SIZE 1 .020 12.5 7.5 50 .060 3.3 5.5 

SIZE 2 .020 16.5 11 70 .060 4.5 7 

SIZE 3 .020 27 16 90 .060 10 13 

0 

\. 10 ATT 
10 UTY 

\. 
\ " 0 

\ "\ 
0 

\. '\ 
"\. ~4 UTY "' ~ TT~ I". 

0 

"\. ~U Y'\ "' 21 WAn ~ "- t'-... .... r--... 
o cu 

......... ....... r--. ...... -f..,.. ---0 .020 ."'0 .060 0", .10<> 

STROKE (IN./ 

95° 
1/10 1/20 

1.0 1.2 
1.6 1.9 
1.9 2.6 
5.2 5.7 

10.5 11.6 
17.0 20.0 

r--. I-. 
l'"'- i--

.120 .140 

SIZE 4 .020 45 
.120 8 

18 
10.5 140 TYPICAL PERFORMANCE OF LEDEX SIZE 5, 

FLAT FACE SOLENOID 
SIZE 5 .020 96 35 210 .120 12 27 

SIZE 6 .020 - 85 
320 .120 - 70 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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LEDEX DIVISION, LEDEX INC. 
126 Webster St., Dayton," Ohio 45402 phone (513) 224-9891 

. SERIES 50 STEPPING MOTORS with torque to 160 ounce inches 

Running torque of the New Series 50 design is about 
four times that of stepping motors previously available 
from Ledex Inc. A key to the superior performance 
is in a newly developed tooth clutch drive. It has a 
positive action, self-locking drive that contributes 
to greater usable torque output. For friction loads 
the clutch provides a positive grip (no slip). When 
driving inertia loads, the drive also acts as a built-in 
electromechanical clutch brake to eliminate the natural 
tendency of overdriving at the end of a step. 

Torque of the Series 50 stepping motor is further 

18 POSITION, 20· STEP INCREMENTS 

Wt: 14 oz. 
UNIDIRECTIDNAL 

STOCK MODELS 
PLjI,TE MOUNTED 

Wt: 24 oz. 
BIDIRECTIONAL 
STOCK MODELS 
FOOT MOUNTED 

increased by the incorporation of a new spring-loaded 
ball detent, accurate to ±1", non-accumulative. This ac
curacy provides near-perfect alignment of the internal 
mechanism to assure consistently high starting torque. 

Engineered for construction simplicity and economy. 
aU parts are permanently lubricated and completely 
enclosed for protection and tamper-free operation. 
Minimum life expectance is three million steps. For 
bidirectional models this means three million steps 
for each end. 

The Series 50 stepping motor is designed for uniform 
torque distribution throughout the stroke. A common 
output shaft permits direct coupling of a load at one 
end and a manual knob or position indicator at the 
opposite end. The shafts of both unidirectional and 
bidirectional models can be manually turned in CW 
and CCW directions. 

Some typical positioning uses include potentiometers, 
counters. switches, tape advances, gear trains, valves, 
cams, gate actuators, indicators, governors, and a 
variety of indexing and control mechanisms. 

n:,PICAL PERFORMANCE (18 positions) 

Stock model 12·position 
(30 0 step increments) 
Series 50 stepping motors 
have approximately 75% 
of the output torque of 
IS-position models. For 
complete data ask for 
catalog 7000. 

COIL DATA 
COIL OHMS RESIS· NO. OF 
AW. TANCEAT TURNS. 
NO. "'c 

19 .31 110 
20 .43 125 
21 .74 168 

8 
16 
24 
32 
40 
48 
56 
64 

~ 

=> 
CI 

'" 0 
t--

EXTENDED PERIOD OF OPERATION
NORMAL SPEED 

SHORT PERIOD OF OPERATION
MAXIMUM SPEED 

30 8 
35 7 
40 6 
45 ·5 

96 

64 

32 

800 1200 

TOP CURVE W'hen friction 
component of the load is 
high in th~ beginning--as in 
driving a valve. lower curve 
applies when friction load is 
consistent throughout the 
stroke. 

18 22 25 
18 25 23 
18 28 21 
18 30 20 

33 19 
35 18 
40 17 
42 16 

2000 2400 
AMPERE TURNS AT 20"C 
The number ot copper 

wire turns and the current 
magnitude determine torque 
available. 

Ampere 1urns = ~ x Turns 

With E, A and number of 
turns given for each coil at 
specified operating condi
tions, using these curves it 
is possible to interpolate 
torque output at other oper
ating conditions. 

APPROXIMATE PRICE RANGE· . 

Unidirectional Bidirectional 

*"To order a stepping motor same as a stOCK mouel but with a different coil 
awg, substitute the awg desired for the last two digits of the part number. 

1 to 9 stock models 

1000 production 

$23-$24 $37 -$39 

$10·$12 $16-$18 

How to uee performance dala 
EXAMPLE 1: Load is consistent friction of 32 oz. in. The 

stepping motor must step aa rapidly as possible for a min
ute or less, then is allowed to rest for a minimum of 30 
minutes. Input is 24 VDC. 

From the performance chart (shOrt period of operation 
-maximum speed), 2730 ampere turns are required to 
obtain 20 steps per second. The ON pulse at this speed 
would be 30 ms, OFF interval 18 ms. Referring to coil data 
and the lower section of the chart. the coil for a 24 VDC 
stepping motor to operate under these conditions is 24 

eem /1969 

... contact factory for firm prices'. 

awg. Unidirectional stock model is 216000-024. 
EXAMPLE 2: Load is consistent friction of 64 oz.in. The 

stepping motor must step for an extended period (con
tinuously or for more than one minute)_ Input is 120 VAC 
rectilied (90-100 VDC). From the chart under 1/10 duty 
cycle 2730 ampere turns are required to move the 64 oz.in. 
load. The ON pulse is 42 ms and the OFF interval is 398 
ms, for a stepping rate of 2 steps per second. Referring 
to the coil data and the lower section of the performance 
chart, the closest operating voltage value between 90 and 

See YELLOW SECTION far Local Offices, Phones 

100 is 96 VOG. Coil awg is 30. Bidirectional stock model 
part number is 216001-030. 

THE BASIC DIFFERENCE between the "extended" and 
"short" periods of operation col umns is in the length of 
the OFF interval and the speed obtainable. A longer OFF 
interval is required between ON pulses during sustained 
or continuous operation to allow for coil cooling. For short 
periods (one minute or less). the OFF interval Is reduced 
to a minimum, b!Jt a 30 minute cooling period is required 
between operations.' 

1747 
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PRECISION INSTRUMENT AC/DC 
Kintron motors are custom designed for applications where efficiency 

and precision are particularly important ... meeting MIL and other 
stringent specifications. Quick response for prototype requirements. 

CBKintron 
MOTORS 

AC 

DC { 

Similar 
specifications 
to above 

HYSTERESIS SYNCHRONOUS -Type AH 
Frame Sizes 

Wave Shape 

Frequency 

Phases 

Poles 

Efficiency 

Windings 

5,8,10,11,13,15,18,20 

Square or sine wave 

20 to 1200Hz 

1 (with capacitor), 2 or 3 

2,4,6,8,12,16 

To 55% tor 4 poles (1200 rpm) @ 400 Hz 

Single or bitilar. Multiple windings tor 2 or 4 
speed. operation (as high as 8:1 speed ratio). 

SERVO -Low Inertia Type AS 
TORQUERS Type AT (pancake configuration) 

PM MOTORS - Type OM- t-ligh efficiency, 6-28 VDC, 2000 to 25,000 rpm. 

HIGH RESPONSE SERVO MOTORS Type OMT -:-Sophisticated 
position servo systems customized for each application. Utilizes 

high resolution optical tachometer feedback. 

INVERTERS TEST INVERTER - Lab Type-Model MT-1 
The MT-1 is a test instrumentation inverter, variable frequency, square 
wave power source for operating and testing small instrumentation motors. 
It may be used for any purpose requiring one or two phases of square wave 
power 90 degrees apart. Of prim~ value in quality assurance testing of 
hysteresis synchronous motors and engineering experimentation. 

Specifications Input: 

Output: 

115 volts AC, 60 cycle, single phase. 

(1) AC voltage w/equivalent DC voltage readings 
on two meters 0-15 scale and 0-45 scale. 

(2) Frequency range adjustable from 55 Hz to 1250 Hz . 
. (3) 2 Phase, reversible by panel switch. 

(4) 150 Watt output. 

SEAM LESS - Mylar* / Polyurethane / Kapton* DR I V E BEL T S 
Ultimate in smooth, low flutter, precise power transmission due to uniform thickness

ideal for tape recorders, servo systems, speed reduction systems, etc. PERMIT SIMPLIFIED 
DESIGNS: 15:1 ratio stages (or greater) - precise/stable belt length eliminates need for 

tension idlers - direct drives from shafts as small as 0.040 inch. BETTER DRIVE: Over 
20,000 PSI tensile strength - flexure to 106 belt cycles - stable, no creep, no set, no stretch -

high immunity to environment. WIDE RANGE OF SIZES: 1 to 100 inches circumference, 
0.05 to 1 inch width (max: 5% of belt length), 1, 1.5, 2,3, 5, 7.5, 10 and 14 mils thickness. 

All orders are computer-analyzed at no charge, assuring system design validity. 

';'DUPOf<JT TRADEMARK 

PRINTED 
CIRCUITS HIGH QUALITY..:.... Conforming to MIL-Q-452G8, MIL-55110 & MIL-P-275 

Kintron manufactures a full range of single- or double-side, plated-through, 
multi-layer printed circuit boards and flexible circuits. Laminating tech
niques assure precision registration and Hatness. Analytical and research 
chemistry lab (resident chemist) supports printed circuit function, main
tains qual levels. Short run capability. Modern facilities and highly-quali
fied staff of deSigners, process specialists and technicians mean that your 
most exacting requirements will be delivered right the first time, on time. 

Precision Products for 
Space, Airborne, Ground base and Undersea Applications 

CBI<intron 
29 South Pasadena Avenue. Pasadena. California 91101/(213) 449-8707 /TWX 910-588-3754 

a Dictaphone Company 
See YELLOW SECTION for Local Offices, Phones eem /1969 
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MAGTRDL 
SIS 

Clutch 

Write or call 

s s 
THE MOST PRECISE TORQUE CONTROL KNOWN 

INFINITELY VARIABLE 

HIGHEST REPEATABILITY 

LONGEST LIFE 

For such precision-demanding appl ications as tensioning con

trol, load simulation, high-performance servo systems, speed 

control. Stable in almost any environment. High heat dissipa

tion capabi I ity. 

Ask for catalog HCB 

REPEATABLE, ACCURATE MOTOR ANALYSIS SYSTEMS 

Simple and rei iable for determining torque-speed character

istics in laboratorY,receiving inspection, production testing. 

A Torque-Speed Readout for Every Need 

Direct 
Dial 

Fai Isafe 
Clutch 

Meter 

s 

Digital 
Tachometer 

x-v 
Plot 

Ask for bulletin 20000 

s 
SEVEN STANDARD TYPES 

UNLIMITED CUSTOM CONFIGURATIONS 

HIGH TORQUE/LOW WATTAGE RATIO 

FAST RESPONSE 

MAXIMUM RELIABILITY 

Brake Fai Isafe Clutch-Br ake Clutch-Brake 
Brake 

Ask for catalog FCB 

Duplex 
Clutch 

MAGTRDL CABlE:MAGTROl 

240 SENECA STREET BUFFALO, NEW YORK 14204 716-856-7451 

eem[1969 See YELLOW SECTION for Local Offices, Phones 1749 
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McLEAN FHP MOTORS 
All motors feature: air-cooled bearings to reduce temperature and extend life; dimensionally 
stable aluminum alloy motor frames; rotors that exceed requirements of MIL-M-17059 to 
assure extra-smooth running; and other quality features. 

HYSTERESIS SYNCHRONOUS MOTORS 

OUTPUT PERFORMANCE ON 115 VOLTS, 60 Hz. 

POLARIZED SYNCHRONOUS MOTORS 

PERFORMANCE ON 115 VOLTS, 6 o Hz., WITH INTERNAL FAN 
--- ----------- -------

FRAME USED 47 FRA ME 59 FRAME 
.- ---

Speed 3600 R PM 3600 RPM 
line curr'ent 1.2 a 

. --

Capacitor required 

mp . 

d. 5 MI 
-+ ___ 1"".5_,,--"'.1':... __ 

8 MId. 
Stall torque 10-14 a 27 az-in. max, 

Pull-in torque 15-180 25 az-in. 

Pull-out torque 15 O.l-i 14 ol-in.· 

Reversible yes ------- .-----~ 

*Must not be exceeded for continuous duty. 

RPM 
1600 
1600 
3200 
3200 
5400 
5400 

RPM 
1600 
3300 
1600 
1600 
3200 
3200 
3200 
3200 

INDUCTION MOTORS 
PSC and 3-PHASE 

McLEAN 47 FRAME MOTOR 

OUTPUT PERFORMANCE ON 115 VOLTS 

WATTS HERTZ VENTILATION 
30 60 totally enclosed 
40 60 open, with circulation 
60 60 totally enclosed 
80 60 open, with circulation 
80 400 open, with circulation 

100 400 open, with circulation 

McLEAN 59 FRAME MOTOR 

OUTPUT PERFORMANCE ON 115 VOLTS 

WATTS "8" HERTZ VENTILATION 
20 2'" 60 open, with circulation 
20 2", 60 open, with circulation 

100 4>;, 60 totally enclosed 
165 41/8 60 open, with circulation 
250 51/8 GO open, with circulation 
525 6 7/8 60 open, with Circulation 
100 41/8 400 open, with circulation 
130 41/8 400 open, with circulation 

no 

PHASE 
single 
single 
single 
sinlle 
single 
three 

PHASE 
single 
sinile 
single 
single 
single 
single 
single 
three 

FEATURES 
• The starting torque approxi

mates the running torque. 
Self-starting. 

• The motor runs at synchron
ous speed, but is not phase 
polarized as are the polarized 
synchronous motors shown 
elsewhere. 

• The direction of rotation of 
the shaft is reversible exter
nally. 

• Dual voltage and/or dual 
REQUEST DATA SHEET eM 672 speed motors available. 

REQUEST DATA SHEET eM 673 

FEATURES 
Optimum design achieved 
using McLean high speed 
electronic digital compu
ter with our internally 
programmed analysis. 

FEATURES 
• Ideal where repeated phase 

synchronization is required 
between line voltage and 
shaft position for one or 
more motors. 

• Single or dual voltage, but 
only single speed, motors 
available. 

• Currently available for 3600 
rpm only at 60 Hz. Other 
speeds and frequencies avail
able when the need material
izes. 

Starting and running torques matched to fan and 
blower loads, where the motors are so used. 
Direction of rotation of the shaft is reversible 
externally. 
Dual voltage and/or dual speed motors available. 
Face mount is standard, but base mount IS avail
able in 47 Frame Size Motor and flange mount is 
available in 59 Frame Size Motor. 
Avai.lable for single-pilase use in 2, 4, 6, 8, and 
12-pole speeds, and for three-phase use in the 
same speeds. 

REQUEST DATA SHEET eM 671 

ENGINEERING 
LABORATORIES 

Princeton Junction, New Jersey 08550 • Phone 609-799-0100 • TELEX: 84·3422 

See YELLOW SECTION for Local Offices, Phones eem /1969 



Northfield 
miniature precision 
instrument bearings
interchangeable with 
-at only V3 the 

ball bearings 
cost! 

HERE'S HOW DESIGN ENGINEERS CUT BEARING COSTS WITHOUT LOSS OF ACCURACY 
Here are the reasons why: 
• 1/3 the cost of miniature precision 

ball bearings 

• 1.0., O.D., concentricity and facial 
squareness held to .0002" 

• Precision made of sintered bronze 
(MIL-B-5G87, Type I, Compo A) with 
4% Molybdenum Disulphide added 
at sintering 

• Vacuum impregnated-with instru-
ment oil (MIL-L-G085A) 

• Low coefficient of friction and excel

Typical Characteristics 
Tensile Strength (psi) .. 
Compressive Strength (psi) .. 
Hardness (Rockwell No.) ... 
Coeff. of Thermal Expan. per of (x 10-6) .. 

Coeff. of Friction (Break-away) .. ' 

lent resistance to radial loads and 
impact 

• Full range of sizes - flanged and 
sleeve types 

• Immediate delivery from stock 
• Used in gyro stabilizers, airborne 

compasses, analog and digital com
puters, inertial guidance systems, 
ground control approach instru
ments, infrared guidance systems, ' 
sound recording equipment, etc. 
Write for latest brochure. 

. .... 1G,000 
..18,000 
. ... H45-H54 

..10.5 
................................ 07 

IN STOCK, AVAILABLE FOR IMMEDIATE DELIVERY OF PRODUCTION QUANTITIES 

SERIES 127 FLANGED BEARINGS 

~~, ~~~+-~~~ 

FW+'oOO X 
-.002 r--I --

RUNOUT OF BORE TO M.S. RUNOUT OF X SURFACE TO 
WITHIN .0002 T.I.R. BORE WITHIN .0002 

SERIES 238 SLEEVE BEARINGS 

RUNOUT OF BciRE & 0.0. FACIAL SQUARE NESS HELD 
WITHIN .0002 T.I.R. WITHIN .0002 

Specify NORTHFIELO Miniature Precision MICROSPIN Instrument Bearings as direct replacement for miniature precision ball bearings 

Miniature 

~~~:!:~!:I I n11, .~,.. 11 till . t limit stops ':""-----.1 

HIGH TORQUE RATINGS AND REPEATABILITY 
IN SMALLER DIMENSIONS 

Model Dia. 
Torque 
Rating 

BUORD 
.500 max. 40 OZ. IN. Size 5 

BUORD 
.753 max. 80 OZ. IN. Size8 

Improved Quality Features: Outstanding repeatability· Low start· 
ing torque • Long Life-rugged construction • Hardened and 
ground lead screw· Precision engineered to MIL-E·5272 C. 
Immediate delivery from stock. 

Improved 
gear type 
miniature 
adjustable 
slip clutch 
TOP QUALITY FEATURES: 

Miniature 
slip clutch 
coupling 

Delrin bearing and 
clutch plate achieve 
smooth torque transmis
sion with minimum 
charge from pre·set 
torque· Adjustable from f -- - . Simple interconnection be-
zero to 50 inch ozs. - -1 tween shafts • Teflon coated 
torque • Precision en- clutch faces for overload pro-
gineered to MIL-E-5272- .687 DIA. tection • Range: 0-50 oz. in. 
C • Stainless steel gear. 1 slip torque • No lubrication 
Anodized aluminum hub - - • Spring loaded, friction-type 
and clamp· Low cost. • Self-locking· Slip speeds to 

1200 RPM . 
................. W.ri.te.o.r.c.a.lf.fo.r.. • ..... an.d.p.r.ice.s., .................... . 

eem/1969 

NORTHFIELD 
PR~CISION INSTRUMENT CORPORATION 

Northfield Precision Instrument Corp. 
4400 Austin Blvd., Island Park, N. Y., 11558 

(516) 431·1112 ' 

See YELLOW SECTION for Local Offices, Phonas 1751 



SECTION 3500 '44,iiij,ffiM 

Standard Gearheads and Speed Reducers 
Precision Miniaturizations for Your Exact Requirements 

L '" 
L 2611 M ... 'I.-·---l 

Size 8 Size 11 

.~~~*ft--j 

I 
L 

1:," JUf'" JO'O .~ 

ill 
,~ 

,078 

1.0450 MAX.==--::.J 

Size 15 

General Mechanical Specifications 
RATIOS SIZE 8 SIZE 11 SIZE 15 

DIRECT AND REVERSE 7.79 to 4809.96 14.77 to 14493.54 11.73 to 1214.93 

*BACKLASH at output shaft 30' to 45' @ 1 oz. 30' to 45' @ 3" oz. 30' to 45' @ 5" oz. 

STARTING TORUE at input shaft .005" oz. max. .005" oz. max. .008" oz. max. 

OPERATING LOAD TORQUE 5" oz. max. 25" oz. max. 35" oz. max. 

MOMENTARY LOAD TORQUE 30" oz. max. 100"oz. max. 100" oz. max. 

MOTOR PINION DATA 
Number of teeth 13 13 15 
Pitch Diameter 120 120 96 
Pressure Angle 20° 20° 20° 
Pitch Diameter .1083/.1078 .1083/ .1078 .1562/.1557 
Outside Diameter .1247/.1242 .1247/.1242 .1771/ .1766 

*Depending on Ratio. BuOrd. Sizes 8 to 18. One Week Delivery In Prototype Quantities. 

Special Gearheads 

Coaxial Shaft 
Speed Reducers 

Sizes 8 thru 18 

Differentials 

2-Speed Gearheads 
Sizes 8 and larger 

Planetary 
Gearheads 

COUNTERS 

Planet readout counters can be designed for navigational, track
ing, ranging, time, positioning, computing, fire control and in
dustrial applications. Typical parameters include high speed, low 
torque, light-weight, miniaturization and maximum reliability. 

A-513-1 
Three Digit 

Deci mal Counter 

A-681-1 
Digital Fuel 

Metering Counter 
(Internal Pinion Type) 

CUSTOM SERVICE 

Distance to Destination Servo Assembly 

Planet will translate your assembly drawings 
and specifications into servo systems and 
sub systems. Where drawings and specifica
tions are lacking, Planet will design and 
build complete servo packages to your per
formance requirements. Matching electrical, 
mechancial and indicating requirements is 
a Planet specialty. 

A-749-1 
Digital Counter 

(Internal Pinion Type) 

Airborne Weather 
Radar 

Ti It Drive Assembly 

•

. Catalog and Price List on Request 

•• :. :l.lI:JI..St:r-.:LX1I1EtX":t:., :l.lI:JI..c_1 1521 Progress Road 
Phone 219 483-8194 

Mirror Drive Unit 

Fort Wayne, Indiana 46808 
TWX 810-332-1419 

1752 See YELLOW SECTION for Local Offices, Phones eem/1969 



Dimensions Rated 
TYPE 

~ Length Voltage 

(m/m) (m/m) (V) 

SY173L 40 32.4 6 

DMF54R-02 38 34.8 6 

RK201R 47.9 48 13.2 

BF110R 38 30 4.5 

BF200R 38 34.1 13.2 

ZF200 46 50 9 

UP550R 20 44.5 4.5 

VM250B 25 36.5 7 

eem/1969 

Range of Rated Rated 
Voltage Torque Speed 

(V) (gr·cm) (rpm) 

4.5- 6 3 2000 

4.5- 6 9 2400 

10 -16 30 2400 

3.5- 5.7 8 2000 

(5.5-)9 -16 15 2200 

6 - 9 20 2200 

4 - 6 14 
3700 

4.5- 6 5000 

6.5- 7.5 0.4 3600 

Load Starting Direction 
Life 

Current Torque (Hr) of Speciality Use Remarks 
(mA) (gr·cm) Revolution 

80 35 600 L Record player 

140 30 600 R Tape recorder 

210 100 1000 R Car player 

160 30 1500 R Tape recorder 
Electrical Governor 
Motor 

180 30 1500 R Car recorder & player 
.-.~-

High class player, 300 45 3000 L, R Brushless & 
Electronic calculator Transistor Motor 

160 60 30 R 8m/m cine camera 

45 25 500 L, R Auto tuner 

GMD 
Synchronous type timing motor, 100 to 240 VAC, 50 or 60Hz, 
2 to 3W, 3/550 to 3.6rpm, 0.2 to 3kg-cm torque. Other model 
GMC, GME (Synchronous types) and GMA (Inductor type) are 

available. 

DT-A 
DIGITAL CLOCK W/TIMER FOR RADIO, TV. ETC. 

Current sensitivity Internal resistance Pointer rest Uses 

OVU: 1301' A ± 10% 
3800 ±IO% Left & Right Level & Batt 

FULL: 2501' A ± 20% 

Current sensitivity I nternal resistance Pointer rest Uses 

OVU: 1301' A ± 10% 
6500±1O% Left & Right Level & Batt 

FU LL: 2501' A ± 20% 

See YELLOW SECTION for Local Offices, Phone •. 1753 
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THE SOURCE FOR THE BROADEST VARIETY 
OF ROTATING COMPONENTS FOR THE 
MILITARY AND INDUSTRIAL ELECTRONICS 

INDUSTRY 

• SYNCHRONOUS MOTORS 

• INDUCTION MOTORS 

• PM GENERATORS 

• BRUSH LESS DC MOTORS 
RCI is a leading designer and manufacturer of precision 
rotating equipment. The RCI engineering and production 
staffs combine a wealth of experi.ence and know-how to 
provide components of high quality at low cost. This 
team constantly accepts and meets the challenge of 
special design problems in today's dynamic electronic 
field, which demand greater reliability under more 
severe environmental conditions ... and in smaller pack
ages. Our customers have come to rely on our ability to 
achieve this on a production basis. 

• SERVO MOTORS 

• GEAR MOTORS 

• TACHOMETER 'GENERATORS 

• DRAG CUP MOTORS 

• INDUCTION GENERATORS 

• FANS 

• BLOWERS 

INDUCTION 
DRIVE MOTORS 

Powerful • Rugged. Extremely Reliable. Versatile in Application 
Frequencies: 
Speeds: 
Horsepower: 
Voltages: 
Phases: 
Bearings: 
Mounting: 
MIL SPECS: 

Life: 
Gearheads: 

50-60-400 cps • Variable Frequency • Dual Frequency 
450 thru 22,000 rrm • 1-2-3 Speeds 
1/2000 to 1A H.P. 
To 440V AC • Single or Dual Voltages 
1-2-3 • Reversible or Unidirectional 
Precision Life Lubricated Ball Bearings 
Face, Base, Flange, Servo 
Exceed MIL-M-7969, MIL-M-17059, MIL-M-13787, 
MIL-,E- 16400, MIL-E-5400, MIL-E-5272', MIL-STD-202 
Also for quality commercial applications . 
In excess of 10,000 hours in many designs 
Available with all models 
Hundreds of models available 

GEAR MOTORS 

R.C.1. offers a wide range of integ
ral motor-gearhead combinations 
with synchronous and induction 
motors as well as Servo motors in 
all R.C.1. frame sizes including 8, 
10, 11, 15, 18, on up to 3'l'a 0.0. 
• Precision engi neered for long 

life. 
• Torque up to 4000 in oz. 
• All Ratios. 
• Backlash: 30 minutes maximum. 
• Temperature Range: _55°C to 

+ ISO-C. 

• Lubrication: MIL-L-6085, 
MIL-G-3278. 

• Environmental Testing: 
MIL-E-5272. 

• Mechanical slip clutch available 
on request. 

• .Ball bearings are stainless steel 
ABEC 5 or better as reqd. 

• All gears precision class 2 or bet
ter per AGMA 236.04 

ROTATING COMPONENTS 

1560 F"IFTH AVE., BAY SHORE, N. Y. 117015 

BRUSH LESS DC MOTORS 
•. IMPROVE YOUR PRODUCT • REPLACE BRUSH TYPE MOTORS, FANS, 

BLOWERS. 

OPERATE FROM DC POWER 
SOURCES • SOLAR CELLS. 
LIFE - extremely long - no 
brushes to rep lace - no brush 
dust. 
SAFER - no sparking in ex
plosive atmosphere. 
RFI - minimal. 

MIL SPEC APPROVED for severe environments. 
SPEEDS - wide selection as required. 
QUIET - no brush noise. 
EFFICIENT - low input power. 
SUPERIOR at high altitudes. 
USES - Aircraft - Submarines - Spacecraft - Ground Equipment -

Any Electronic Equipment. 
RCI PRODUCTION MODELS QUICKLY AVAILABLE - SEND FOR DATA 

BALL BEARING STEP-UP MOTORS 
NOW - HIGH SPEED (8000 RPM) is possible with 

60 CPS supply. 

LONG LIFE - MIL TESTED AND APPROVED 10,000 
hours in extreme environments. 

SAVE SPACE - REPLACE large, slow speed blowers 
and fans. 

QUIET - REPLACE geared speed increasers. 

BRUSH LESS - REPLACE noisy troublesome DC 
and Universal Motors. 

RCI PRODUCTION MODELS QUICKLY AVAILABLE 
SEND FOR DATA 

.DIV,.,ON OF INSTRUMENT. SYSTEMS CORPORATION 
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NEW This Year 
from 

Rotating Components 
The addition of this New Frame Size 
means that RC can now supply the 
correct AC Synchronous Motor to the 
manufacturer of 90% of all Tape 
Decks, Reader Printouts, Teletype
writers, Photo Copiers, Thermo-Faxers 
and Transceivers. 

CHECK THE WIDE RANGE OF 
THE RC LINE 

SIZES: 0.937" to 3.875" 00 (21 Frames). 

FREQUENCIES: 15 to 400 CPS (60 and 400 
are standard). 

SPEEDS: 600 to 24,000 RPM. 

HORSEPOWER: 1/1000 to 1/10. 
PHASES: I, 2, 3. 

VOLTAGES: Up to 440 volts. . 

ENCLOSURES: Enclosed or open, self cooled. 

BEARINGS: Ball. 

GEARTRAINS: Large variety of ratios. 

MOUNTING 
face • base • servo. 

TYPE 0.0. FREIl. SPEED 
DESIGN No. (Inches) (Hz) (RPM) 

9H-l 3.88 60 600 

9H-2 3.88 60 600 

9H-3 3.88 60 900 

9H-4 3.88 60 900 

9H-5 3.88 60 1200 

9H-6 3.88 60 1200 

9H-7 3.88 60 1800 

9H-8 3.88 60 1800 

9H-9 3.88 60 3600 

9H-IO 3.88 60 3600 

AIRCRAFT APPLICATION 

9H-11 3.88 400 4000 

9H-12 3.88 400 4800 

9H-13 3.88 400 6000 

POWER PLUS 
3.875" 00 

HEAVY DUTY 

TORIlUE INPUT 
PULL·IN POWER 'LENGTH 
(Oz. In.) (Watts) PHASES VOLTS (Inches) 

3.5 18 1 115 3.97 

10 25 1 115 5.72 

4.5 22 1 115 3.97 

10 30 3 115 4.97 

5.5 25 1 115 3.97 

20 65 1 115 4.97 

16 80 1 115 4.97 

30 85 3 208 5.72 

7 40 1 115 3.97 

25 130 3 220 5.72 

8 75 1 115 4.97 

8 90 1 l15 4.97 

13 135 3 208 5.72 

DC BRUSH LESS MOTORS 
IMPROVE YOUR PRODUCT 

Transistorized: No Maintenance 
Elminates Brushes 
No Brush Dust 
Interchangeable with DC Motors 

Life: Extremely long & Reliable • No Brushes to 
wear • Silent • Frictionless • No Arcing • Ex· 
plosion Proof. 

RFI: Reduced to Minimum. 

Low Input Power: 50 % Efficient. 

Altitude: Superior at High Altitudes. 

Dielectric: Vastly Improved. 

Environmental: Passes severe environmental conditions 
of all Mil SPECS. 

Continuous Duty: 

Speeds: Wide Selection of High Speeds attainable. 
Available with speed variation feature. 

Applications: To replace Brush Type DC Motors, 
Blowers, Fans in any Electronic Equipment. 
• In Explosive Atmosphere • Aircraft • Sub· 
marines • Space Vehicles • Powered by Solar 
Batteries. 

Motor Types: Induction Motors • Blowers • Fans. 

- Send For Data 

ROTATING COMPONENTS 
1560 FIFTH AVE., BAY SHORE, N. Y. 11706 

Volts DC 

26 

ALSO NEW FROM 

RC 
NOT AN AC MOTOR 

WITH INVERTER 

BUT A TRUE 

DC BRUSHLESS 

COMMUTATORLESS 
MOTOR 

TYPICAL DATA 

Rated Torque Stall Torque 
oz. in. oz. in. 

. 3 .5 . 

FEATURES 

• SPEED CONTROL ±10% 

• VOLTAGE REGULATION 
17V - 38V 

• RFI REDUCED TO 
MINIMUM 

• LIFE EXTREMELY LONG 
AND RELIABLE 

Input Power 
Speed RPM Watts 

3300 1.25 

DIVISION OF INSTRUMENT SYSTEMS CORPORATION 

516 - 666-8500 - TWX 516·666-7047 
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shown are representative 
. of a broad selection of 
of sizes, speeds and 
torques which RCI will be 
pleased to modify or cus
tom design to your exact
ing specifications. Call or 

. send your requirements 
for a prompt proposal. 

CHECK THE WIDE: 
RANGE OF THE 

RC LINE 
SIZES: 0.937" to 3.B75" 00 (21 

Frames). 

FREQUENCIES: 15 to 400 CPS 
(60 and 400 are standard). 

SPEEDS: 600 to 24,000 RPM. 

HOREPOWER: 1/1000 to 1/10. 

PHASES: 1, 2, 3. 

VOLTAGES: Up to 440 volts. 

ENCLOSURES: Enclosed or 
open, self. cooled. 

BEARINGS: Ballor sleeve. 

GEARTRAINS: Large variety of 
ratios. 

MOUNTING 

face - base - servo. 

SHAFTS 

- pinion - flatted 

-tapered- threaded 

- slotted - plain. 

HOOKUP 

- leads - terminals 

- connectors - lugs. 

WINDING PROTECTION (UL) 

- thermal overload protec
tion. 

- current overload protec
tion. 

_. high impedance protect
tion. 

HYSTERE'SIS - SINGLE SPEED 
Type 

0.0'. Design Frequency Speed 
No. (Inches) (CPS) (RPM) 

7H-1 3.31 60 3600 

7H-2 3.31 60 3600 

7H-3 3.31 60 3600 

7H-4 3.31 60 1BOO 

7H-5 3.31 60 1BOO 

7H-6 3.31 60 1200 

7H-7 3.31 60 1200 

7H-B 3.31 60 900 

7H-9 3.31 400 6000 

7H-1O 3.31 400 6000 

HYSTERESIS - TWO SPEED 

!7H-ll I 3.31 I 60 1BOO 
900 

. RELUCTANCE 

I 7S-1 I 3.31 60 1BOO 

POLARIZED 
7P-1 3.31 60 3600 

7P-2 3.31 60 3600 

7P-3 3.31 60 3600 

POWER PLUS 
3.31" 00 

HEAVY DUTY 

Torque Input 
Pull·ln Power 
(oz. in» (Watts) Phases Volts 

Lenreh 
(Inc es) 

,,1B.0 BO 3 20B 5.59 

14.0 110 1 1~5 4.B4 

7.0 45 1 115 4.27 

20.0 BO 3 20B 5.59 

10.0 60 ·1 115 4.27 

15.0 50 1 115 5.59 

4.0 30 1 115 3.59 

3.0 14 1 115 3.59 

10.0 150 3 115 5.59 

3.0 55 1 115 3.59 

B.O 70 1 115 4.B4 1 
4.5 60 

15.0 72 1 115 5.59 I 
5.4 90 1 115 3.B1 

6.3 90 1 115 3.B1 

10.0* 150 1 115 4.97 
.. * IntermIttent duty or extra cooling provIsIons requIred. 

COMPACT POWER 
2 .. 31" 00 

Type Torque Input 
Design 0.0. Frequency Speed Pull·ln Power Length 

No. (Inches) (CPS) (RPM) (oz. in» (Watts) Phases Volts (Inches) 

BH-1 2.31 60 3600 12.0* BO 1 115 3.44 

8H-2 2.31 60 3600 3.0 30 1 115 3.44 

BH-3 2.31 60 3600 1.8 1B 1 115 2.44 

BH-4 2.31 60 1800 5.0 30 1 115 3.44 

BH-5 2.31 60 1800 2.2 23 1 115 2.44 

8H~6 2.31 400 12000 1.1 35 3 ll5 2.44 

8H-7 2.31 400 8000 2.1 35 1 ll5 3.44 
* Intermittent duty or extra cooling provisions required. 

• SYNCHRONOUS MOTORS • INDUCTION MOTORS • P. M. GENERATORS • BRUSHLESS DC MOTORS • SERVO MOTORS 
• TACHOMETER GENERATORS • DRAG CUP MOTORS • INDUCTION GENERATORS • FANS • BLOWERS 
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MINIATURE INSTRUMENT TYPE 

.937 0.0. 

I 
1.062 0.0. 

I 

1.25 0.0. 

HYSTERESIS 

Type Torque 
Design 0.0. Frequency Speed Pull·ln 

No.* (Inches) (CPS) (RPM) (oz. In.) 

18H-1 .937 400 12,000 .10 

19H-1 1.062 400 24,000 .08 

19H-2 1.062 400 8,000 .35 

19H-3 1.062 400 8,000 .175 

19H-4 I 
--+--

1.062 I 400 I 6,000 .10 I 
I 

19H-5 1.062 60 3,600 .29 

25H-1 1.25 400 12,000 .5 

25H-2 1.25 400 12,000 .5 

25H-3 1.25 400 8,000 .40 

25H-4 1.25 60 3,600 .6 

25H-5 1.25 60 1,800 .9 

*HOW TO ORDER OR INQUIRE 
START With type design number (this is not a part number). 

ADD Features and specifications you require. 
WE Will supply a final drawing and part number to meet 

your needs. 

Input 
Power Length 

(Watts) Phases Volts (Inches) 

8.0 3 115 1.225 

14.2 2 115 1.35 

12.0 1 115 1.91 

7.5 3 115 1.29 

7.0 3 115 1.29 

8.75 2 26 1.35 

15.0 3 115 2.25 

16.0 1 115 2.25 

13.0 1 115 2.25 

12.0 1 115 2.25 

13.0 3 115 2.25 

CHARACTERISTICS AND APPLICATIONS 

HYSTERESIS TYPE 
CHARACTERISTICS 

- Constant speed regardless of 
load or voltage variation. 
Speed will vary directly with 
frequency. 

- Capable of pulling high in
ertia loads into synchronism 

- Smooth starting. 

- Free of noise, hunting, vi-
bration. 

- High efficiency. 

- Locks into synchronism in 
an infinite number of posi
tions. 

- Adapts to multi speed de
signs. 

RELUCTANCE TYPE 
CHARACTERISTICS 

- Locks into synchronism at fixed 
positions. 

2 pole - any of 2 positions 1800 

apart. 
4 pole - any of 4 positions 900 

apart. 

- High starting torque. 
Not recommended for inertia loads. 

APPLICATIONS: 
HYSTERESIS AND RELUCTANCE 
MILITARY & INDUSTRIAL 

- Computers - Teleprinters - Aircraft 
landing lights - Audio tape recorders 
- Video tape recorders - Turntables 
- Timing devices - Frequency con-
version (when coupled with PM Gen
erator) - Positioning devices - Light 
choppers - Facsimile equipment -
Scanners. 

POLARIZED TYPE 
CHARACTERISTICS 
- For complete control of shaft 

position where phasing is a 
requirement. 

- Locks in at one fixed position 
with respect to the input sig
nal. (4 pole will lock in at 
one of 2 positions 1800 

apart.) 

APPLICATIONS 

- X-Ray cameras. 

- Light choppers. 

- Multipole devices at remote 
points. 

- Facsimile equipment. 

- Positioning devices. 

ROTATING COMPONENTS DIVISION OF INSTRUMENT SYSTEMS CORPORATION 

,1560 FIFTH AVE •• BAY SHORE, N. Y. 11706 516-666-8lS00 - ,..wx 816·666 .. 7047 
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Sile -1 
0.0. 750" 
lenglh I 165" 
Weighl 1.6 0/. 

Rolor Inerlia (gm-em'I.27 

SIZE 10 
RC Series 1 DS 

0.0 .. 938" lenglh",," 
Weighl 1.5 0/ 

Rolor Inerlia (gm-eml) ,46 

SIZE 11 
RC Series lIS and 
BuDrd Mk 14 Mod 2 & 3 

SIZE 15 
RC Series 15S and 
BuDrd Mk 7 Mod D, 1 & 2 

0.0. 1.437" lenglh 1.485" 
Weighl 70l. 

Rolor Inerlia (gm-em') 3.3 

SIZE 18 

NOTE: Electrical characlerislics are nominal and are measured at slall 

Environment: up to 12S·C. Standard models listed above are 
Class F insulated for 90·C max. ambient. 

Applicable Mil Specs: MIL-E-5400, MIL-E-5272, MIL-S-22432 

Shafts: plain or pinion, in all starrdard lengths and diameters. 

Special Motors: RC's servo motors can be supplied in a wide range of modified or special designs to meet user needs_ Call or 
write for quotations on your requirements. 

• SYNCHRONOUS MOTORS • INDUCTION MOTORS • P. M. GENERATORS • BRUSH LESS DC MOTORS • SERVO MOTORS 
• TACHOMETER GENERATORS • DRAG CUP MOTORS .. INDUCTION GENERATORS • FANS • BLOWERS 
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FEATURES 
• Available in 60 ,..., and 400 ,..., configuration 

- other frequencies on special order. 

• Rear shaft extension avai lab Ie. 

• Integral gear heads - ratios from 1:5 to 

78, 125. 

• Made to exacting standards to meet all 
applicable Mil Stds. 

• Special configurations available combining 
drag cup motors with generator to obtain 
the characteristics of a very low inertia unit. 

M OT 

8MG5· 
656347 

Frequency CPS 400 

0 R C H A RA C 

10MG1· lOMG1· 
654101 654104 

400 60 
------------ ------- --,----,----- -~-~ ---- ------

No Load Speed RPM 6500 6500 2700 
~-- ----~------ . -- - ------- ------------- -- -- ---- --

Torque Stall Oz. in. .13 .3 .25 
-"'-- ~----------- ~ ~ ---~----- f-- ------- -------

Moment of Inertia Gr. Cm 2 .63 2.85 3.46 
-- -

Excitation Voltage </>1 26 26 15 

</>2 33 26 20 
----- ----f-- -- -------~-

Input Power </>1 1.53 3.9 2.0 

</>2 1.54 3.9 3.6 

T E R I S T I C S 

lOMG·2 10MG2· lOMG2· 
654907 654923 654930 

400 400 400 

6500 6200 5700 
1-- ---- ---

.3 .45 .35 
- -- --

1.10 1.10 1.10 
---~~- -- ~-------

52 55 115 

26 115 26 
-~----c------ ----

2.2 2.8 3.9 

2.2 4.0 2.0 

GENERATOR CHARACtERISTICS 

Excitation Voltage </>1 10 26 20 26 26 26 
------- ~~-----

Input Power </>1 1.7 3.9 3.8 1.7 2.2 2.2 
---- -,-"-- -_. __ .. _---

Output Grad. V /1000 RPM Volts .18 .34 .15 .32 .68 .68 
--I--- -----

Null Voltage Volts .013 .023 .020 .030 .024 .024 

Inphase Compo Volts .007 .004 .008 .010 .008 .008 

10MG·3 20MG1· 
656354 655501 

400 400 

6200 10,500 
------ ------ ~--

.6 2.5 

1.10 11.3 
------ ---- --

115 115 

55 115 
----- -------

4.0 20 

4.0 20 

26 55 
C-------

2.2 3.5 
~- ---

.68 .8 
--

.024 .035 

.008 .011 

The above tabulation is representative of our complete line. Many variations of these 

models are available. These variations, include but are not limited, to • Integral Gearheads 

with ratios from 5: 1 to 78,125: 1 • Special Output shafts. Special Voltages. 

CALL RC FOR A QUOTATION FOR YOUR SPECIAL NEEDS. 

20MG7· 
656301 

60 

2900. 
1---- -

.50 

11.0 
-----

115 

115 
c----

3.1 

3.1 

115 
I---~ 

2.9 
f------

3.8 
--

.100 

.050 

ROTATING COMPONENTS DIVISION OF INSTRUMENT SYSTEMS CORPORATION 

1560 fiFTH AVE" BAY SHORE, N. Y. 11705 SI6·666~8500 - TWX 316-666·7047 
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AC INDUCTION TACHOMETERS 

10G1-654946 

CHARACTERISTICS 
.• Also known as rate generator, tachometer"generator or 

damping generator. It isa two phase instrument with drag 
cup rotor. 

• When operated with one phase excited, the induction gen" 
erator produces an output voltage proportional to the shaft 
speed and a frequency identical to the supply. 

APPLICATIONS 
• Speed Indication. 
• System stabilizer or damping generator in closed loop 

servo system. 
• Rate generator in a velocity servo system. 

GENERATOR INPUT GENERATOR OUTPUT 

In 
Max. Phase 

RCI Cur- Voltage Imped- Total Fund. 
Part Power rent Impedance Gradient ance rms Comp 

Size No. C.P.S. Volts Watts (ma) ohms v/1OOOrpm ohms (volts) (volts) 

10 lOGl-654946 400 26 2.2 97 228+J142 .68 2500 .024 .002 

18 18G2-653043 400 55 3.5 120 243+J389 .8 4650 .035 .004 

18 18G2-654938 400 115 12.5 120 868+J404 1.5 4640 .035 .006 

18 18G2-656314 60 115 3.0 32 2920+J2100 1.3 2100 .025 .009 

24 24Gl-655523 60 115 3.4 38 2230+J2050 3.9 860 .050 .001 

24 24Gl-657043 60 115 3.4 38 2320+J1890 24.5 26,400 .600 .100 
24G1-655523 

FEATURES OF AC INDUCTION TACHOMETERS AND DRAG CUP MOTORS 
• Quality controlled per MIL-Q-9858. • Available from size 8 to size 24. 

• Meet MIL specs. • Wide temperature range. 

• Precision engineered. • Variety of mountings available. 
• 60 or 400 cps, other frequencies available. 

DRAG CUP MOTORS 
AVAILABLE WITH GEARHEADS 

Quad- Total 
rature Har-
Fund. monic 
Compo ConI. 
(volts) (volts) 

.012 .016 

.012 .002 

.018 .002 

.010 .001 

.008 .003 

.500 .020 

• Very low inertia fot special servo motor applications • Very low starting voltage • Cog free operation at low 
speeds - no slot lock. Straight line torque - speed curve. High torque to inertia ratio. Will meet or exceed 
applicable portions of MIL-E-5272. 

VOLTS WATTS CURRENT STALL IMPEDANCE 
Torque Rpm STALL STALL MA OHMS 
at Stall Fixed Control No 

Size RCI Part No. C.P.S. Ol. in. 'P.hase' Phase Load ¢l ¢2 ¢l ¢2 ¢1 ¢2 

10 10DCMl-656360 400 .08 76.5 5.15 17,000 1.5 1.5 28.1 390 1910 + J1940 9.86 + J8.74 

10 110-10676 400 .08 10 20 10,000 .25 .30 30 20 288 + J233 816 + J800 

18 18DCM 1-655526 60 .41 115 115 7,800 3.5 3.8 40.5 41.5 2140 + Jl725 2140 + Jl720 

24 24DCMl-654801 400 .45 55 110 12,700 5.7 3.6 92 60 675 + J180 675 + J548 

• SYNCHRONOUS MOTORS • INDUCTION MOTORS • P. M. GENERATORS • BRUSHLESS DC MOTORS • SERVO MOTORS 
• TACHOMETER GENERATORS • DRAG CUP MOTORS • INDUCTION GENERATORS • FANS • BLOWERS 

1760 See YELLOW SECTION for Local Offices, Phones eem /1969 



10PMG1·654945 14PMG1·656303 25PMG1·65554 33PMG1·656341 

Available from RC in many variations of two general classifications: - MINIATURE INSTRUMENT 
TYPE & INSTRUMENTATION TYPE. 

The RC line of PM Generators provide an AC voltage and frequency output which are directly, 
proportional to the speed of the driven shaft. 

MINIATURE INSTRUMENT TYPE 
FEATURES 
• Generates a pure sine wave with extremely low 

harmonic content. 
• Available - 2, 4 or 8 pole; single or 2 phase. 
• High rei iabi I ity • Precision construction. 
• Meets or exceeds MIL·E·5272. 

APPLICATIONS 
• Use as a speed sensing device based on either 

amplitude or frequency. 
• As a source for variable frequency voltage. 
• As a miniature frequency converter when coupled 

with a synchronous motor. 

AIRCRAFT INSTRUMENTATION TYPE 
FEATURES 
• Generates a three phase A.C. sinusoidal signal. 

• High resistance to rotor demagnetization by use of 
special Alnico magnets and improved stator design. 

• Rugged and reliable under extreme aircraft en· 
vironmental conditions of vibration, shock and 
temperature. 

• Meet or exceed MIL·G·9398, MIL·E·5413, MIL·E· 
5272. 

OPTIONAL MECHANICAL FEATURES 
• MOUNTING - Servo· Flange (Pad) . Face· Base. 
• SHAFTS - Plain· Floating with Shear Feature 

per MS28054 . Flatted . Slotted. 
• HOOKUP - AN Connecto.rs . Leads· Terminals. 

APPLICATIONS 
FOR ... 
• HELICOPTERS. JET ENGINE AIRCRAFT. TURBO 

PROP AIRCRAFT. PROPELLER AIRCRAFT. ANY 
ROTATING DEVICE. 

AS 
• SPEED INDICATOR - In conjunction with a tach· 

ometer indicator utilizing change in frequency due 
to change in shaft speed. 

• With a voltmeter measuring output voltage amplitude. 
• SPEED CONTROL - Synchronize two or more rotat· 

ing shafts by using two PM Generators driving a 
synchronous differential. Difference of speed (and 
therefore frequency) wi II actuate a differential to 
make the correction. 

• FREQUENCY CONVERTER - When coupled with a 
synchronous motor. 

• SOURCE for variable frequency voltage. 

MECHANICAL AND ELECTRICAL CHARACTERISTICS 

RC 
SIZE PART NO. 

10 10PMGl·654945 

14 14PMGl·656303 

25 25PMGl·655554 

25 25PMGl·656342 

33 33PMG 1·656341 

NOTES: 
'At 3600 r.p.m. with no load. 
3At 3600 r.p.m. 

OUTPUT 
NO. OF NO. OF VOLTAGE 
PHASES POLES (VOLTS) 

2 2 .6.01 

1 8 20.02 

3 4 30.05 

3 4 30.05 

3 4 30.05 

'At 6000 r.p.m. with load. 
'At 6000 r.p.m. 

ROTATING COMPONENTS 

1S60 FIFTH AVE .• BAY SHORE, N. Y. "706 

DRIVING 
D.C. MAX. TORQUE 

IMPED· RESIST· HARMONIC 3600 RPM 
ANtE ANCE CONTENT NO LOAD WEIGHT 

(OHMS) (OHMS) (%) (OZ.·IN) (OZ) 

953 93.5 2 0.07 2.5 

554 50.0 2 0.5 8.0 

- 36.0 - _. 25.0 

- 36.0 - - 25.0 

- 36.0 - - 25.0 

'At 1800 r.p.m. (no load). 

DIVISION OF INSTRUMENT SYSTEMS CORPORATION 

5t6·666~8500 - ,-wx BI6-666·7047 
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S EeTI 0 N 3500 i%iU/Jffitfui 
formerly: TRANSCO MOTOR MFG. INC. DESIGNED 

TO DO 
A JOB 

SERVO MOTOR LINE 
formerly mfg. by: 

Beckman 
INSTRUMENTS, INC. 

SUB FRACTIONAL H. P. ELECTRIC MOTORS 

PARTIAL LIST OF MOTOR TYPES/SIZES: TORQUE 
FRAME N.R.L. 

*AC/OC TYPE 0.0. SIZE VOLTAGE AMPS R.P.M. oz. in. TYPE 
AC Induction Motor With Gearhead % '7 115 .03 1250 6 407 
AC Induction Motor With Gearhead 1 10 115 .3 290 15 410 
AC Induction Motor 11,4 12 115 .50 10500 1.0 412 
AC Induction Motor 1% 12 115 .125 10500 .2 412 
AC Induction Motor With Brake 11,4 12 115 .50 10000 0.6 412 
AC Split-Series, Universal 11/2 15 115 .38 13000 2.0 115 
AC Induction Motor, Thermal Protection 11h 15 115 0.35 11000 1.0 415 
AC Induction Motor 11h 15 115 .21 6500 .5 415 
AC Induction Motor, 3 ¢ 11h 15 115/200 .80 10000 10 415 
AC Induction Motor With Brake 1 'l'8 18 115 2.2 9000 12 418 
DC Series Motor 'l'8 8 28 2.5 20000 .5 308 
DC P.M. Gear Motor With Gearhead 'l'8 8 27 .23 42.5 20 208 
DC Permanent Magnet 11,4 12 28 1.2 22500 1.0 212 
DC Permanent Magnet W/Gearhead & Governor 11,4 12 40 1.3 106 40 212 
DC Split-Series Motor With Brake 1% 12 . 26 .45 11000 .4 112 
DC Split-Shunt Reversing 11,4 12 26 .55 6000 0.3 712 
DC Split-Series Motor With Brake 11/2 15 26 2.1 10000 2.5 115 
DC Permanent Magnet 2 20 28 .14 1000 6 220 
DC Shunt 21,4 22 27 26.5 10000 9.5 822 
DC Split-Series Motor 21,4 22 24 36.5 8000 16 122 
DC Split-Series With Gearhead 2% 23 100 3.0 1800 96 123 
DC Split-Series Brake Motor 2% 27 12 75. 4200 60 127 
DC Split-Series Motor 5% 53 110 1.85 870 140 153 

*400 cps, 1 phase except as noted 

WRITE FOR PRODUCT CATALOG WITH 

{j Sa~yer NOMOGRAPH AND MOTOR SELECTION DATA 

Industries, Inc. 
213/442 - 5981 • 213/686 - 1790 • TWX 910 - 587 - 3534 

SAWYER I N D US T R I E S, INC .• 5445 PECK ROAD. ARCADIA,CALIFORNIA 91006 
1762 See YELLOW SECTION for Local Offices, Phones eem /1969 
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SERVO-TEK-FOREMOST IN SPEED MEASUREMENT AND CONTROL 
Proven Performance, Reliability and Ease of Maintenance for the Most Demanding Industrial Applications 

SOLID-STATE 

"500" SERIES PRECISION 
ADJUSTABLE-SPEED DRIVES 

ALL MOTORS TOTALLY ENCLOSED, FAN-COOLED 

MAINTENANCE Design eliminates 
vacuum tubes, selenium rectifiers and 
time delays. Utilizes silicon diodes, 
transistors and a magnetic amplifier for 
exceptionally long service life. Modular 
plug·in construction requires only a 
screwdriver for servicing. 

REMOTE CONTROL A lO-turn potenti
ometer provides precise adjustment and 
can be placed in any convenient loca
tion. Meter monitors operation and con
tinuously indicates speed. 

GEARED MOTORS Motors are avai lable 
with integral gear reducers. 

8RAKI NG-REVERSI NG Relay-cantrall ed 
SPEED RANGE Infinitely adjustable braking and reversing models available. 
from less than 24 rpm to more than 
3600 rpm (150:1) while delivering 
full-rated torque. Continuous duty 1 HP AS ILLUSTRATED 
rating at all speeds. 

REGULATION Temperature·compen· 
sated tachometer feed-back provides 
both line and load regulation of 
better than '13 of 1 % of rated speed. 

Other Models from '18 hp to Ph hp 
proportionately priced 

D-C PERMANENT-MAGNET 

TACHOMETER 
GENERATORS 
TEMPERATURE
COMPENSATED 

Applications 
SERVOS-The highly linear output 
and wide speed range are ideal 
for velocity or integrating servos. 
Low-driving torque permits its use 
as a damping or rate signal in all 
types of servos. 

TEMPERATURE·COMPENSATED -
The voltage output @ +25"C. will 
not deviate from this amount by 
more than 1/100 of 1 % per de· 
gree of change when operated at 
any temperature witbin the de· 
Signed temperature range of 
-20"C. to +75"C. 

SIZE - Miniature. Approx. Dia. 
1 '18 ". 
OUTPUT - Various models with 
outputs as high as 45v/l000 rpm. 

LI NEARITY - Linearity from a to 
12,000 rpm is better than 1/10 of , 
1 % of voltage output at 3600 rpm. ' 

BRUSH LIFE-Better than 100,000 

hours (10 years) of continuous op
eration at 3600 rpm. 

BIDIRECTIONAL OPERATlON
Output in either direction is held 
to a 1/4 of 1 % tolerance. 

RIPPLE - The rms value will not 
exceed 3% of the doc value at any 
speed in excess of 100 rpm. 

CONSTRUCTION - Aluminum 
housings with protective treat~ 
ment; stainless steel shafts; fully
shielded stainless steel ball bear
ings; Mylar insulation. 

SINGLE UNITS PRICED FROM 

$2550 

Our Engineering Test Report describ· 
ing performance characteristics, test 
procedure and test results, is avail
able at no charge, upon requst. 

D-C PERMANENT-MAGNET Specifications: 
Length-3.25 in., excluding shaft; Max· 
imum Ambient Temp. - 40"C. 
FUNCTIONAL CONSTANTS: Inertial 
Time Constant - 30.0 Milliseconds 
(max.); Electrical Time Constant-0.45 
Milliseconds (typ.); Torque Constant-
2.8 Oz.-In./ Amp. (min.); Voltage Con
stant (Back E.M.F.)-0.019v @ (1) RAD/ 
SEC. (min.); Viscous Damping Factor-
1.25 x 10-3 Oz.-In./rpm (min.) 

SERVO MOTORS 
Model SU-680D-29 delivers 12.7 watts 
of Continuous Power Output at 
8600 rpm 

Applications: 

Chart Recorder Pen Drives, Null-seek· 
ing Devices, Capstan Drives for Tape 
Transports, Proportioning Applications, 
Prime Mover in Servo-Mechanisms. 

DYNAMIC: Maximum No· Load Speed @ 
23v D·C -10,000 ±500 rpm; Full Load 
Torque @ 8600 rpm-2.0 Oz.-In. (max.); 
Stall Torque @ 23v D·C (Thea.) -15.0 
Oz.·ln. (min.); Frictional Torque - 0.25 
Oz.-I n. (max.); Acceleration at Stall 
(Torque/Inertia) - 38,000 RAD/SEC2 
(min.); Case Temperature Rise @ Full 
Load (Free Air Dissipation) - 55"C. 
(max.); Case Temperature Rise Per Watt 
of 12R loss (Free Air Dissipation)-6"C. 
STATIC: D-C Resistance - 4.24 Ohms 
(typ.); Inductance-1.85 Millihenry 
(typ.); Rotor Inertia - 30.0 GM-CM2 
(typ.); Total Weight - 8.25 Oz. (max.); 

Model SU-680D-29 

$4400 
Oher Models Available 
from $26.00 

MINIATURE SOLID-STATE D-C ACCURATE 

VELOCITY SERVO 
COMPLETELY NEW TOOL 

FOR AUTOMATION, 
INSTRUMENTATION 

Features 

SPEED INDICATING SYSTEMS 
LOW VOLTAGE-Connecting cable 
can be as long as 500 ft. 
PERMANENTLY LUBRICATED 
BALL B~ARINGS. 
EASILY READ 4V," INDICATOR. 
TAUT BAND MOVEMENT - With· 
stands vibration and shock. 
STANDARD RANGES - 0 to 100, 
250, 500, 1000, 2000, 3000, 4000, 
6000, 8000, 10,000 and 12,000 
rpm. These speeds can also be 
provided to read "Percent of Full 
Speed" or "Percent of Capacity." 
a to 10 rpm available at small ad
ditional cost. 

This precIsion electronic Adjust
able-Speed Drive replaces small 
synchronous motors for chart 
drives, sequence switches, pro
grammers, etc. Provides adjust
able or preselected speeds from 
rated down to less than Yo of 1 % 
of maximum (200:1) without loss 
of torque. 

Solid·state - Instant response
Tachometer feed-back - Stability 
better than '12 of 1 % of rated 
speed-Line or load regulation bet
ter than 'h of 1 % of rated speed 
-Visual speed indication-Modu
lar plug·in construction - Input 
power frequency 50 to 400 cps
Two basic models provide either 
I;' or 1.2 in.-oz. @ 3600 rpm
Various geared torque units with 
ratios as high as 7200:1 provide 
full speed outputs of as low as 0.5 
rpm with torque to 100 in.-oz.
Components separately available 
for incorporation into your equip
ment. 

SINGLE UNITS PRICED FROM 

$24250;:; 

A truly versatile "package" pro
vides accurate speed indication 
for almost anything that moves. 
Nearly every industrial process or 
machine can benefit by the econ
omy and safety of continuous 
speed indication. 
SELF-POWERED-No batteries or 
external power required. 

Complete System includes Gen· 
erator, Indicator (specify range), 
Mounting Base, Coupling and 15 
ft. of Connecting Cable. 

SINGLE UNITS PRICED FROM 

$8800 

PRICES shown are subject to a quantity discount schedule. 
*An additional dis.count is available to resale organizations and original 
equipment manufacturers using these drives as an integral part of 
their product. 

eern /1969 

SERIIO-TEK 
PRODUCTS COMPANY 

1086 Goffle Road, Hawthorne, N.J. 07506 
(201) 427·3100 

6741 Sepulveda Blvd., Van Nuys, Calif. 91401 • (213) 786-0690 
1855 Gulf-to-Bay Blvd., Clearwater, Fla_ 33515 • (813) 442-4164 

CABLE ADDRESS: SERVOTEK, HAWTHORNE, N.J" U. S.A. 
WESTERN UNION: FAX, HAWTHORNE, N.J. 

Overseas Affiliate: NECO ELECTRONICS (Europe) LTD., 
North Street, Clapham Common, London S.W. 4 

See YELLOW SECTION for Local Offices, Phon .. 1763 



At Diehl we build in not only reliability, but 
performance as well. Diehl components are designed 
to perform efficiently, economically and with a 
maximum product life. Our experience, design and 
production capabilities all add up to top performing 
components which help you build top performance 
into your products. 

Servo Amplifiers 
A full line of servo-amplifiers to 
fulfill requirements of less 
than 800 watts with 60 Hz or 
400 Hz outputs up to. 2200 watts 
needed for 1 HP servos. The 
introduction of solid state 
circuitry has enabled us to 
produce amplifiers 

Spindle Drives 
Both synchronous and 
induction types from fractional 
to 10 Hp. 80% to 95% 
efficiency for cool running and 
minimal thermal expansion. 
Life expectancy, 3 to 30 years 
depending on specifications 
and design. Shaft run out of 
.0001 for fractional ratings or 
.0005 for integral ratings when 
measured at the end of an 
18" shaft. 

that are lighter, 
more efficient 
and more 
stable. 

Tachometers 
Low ripple. For systems 
requiring a highly linear (0.1 %) 
speed/voltage relationship and 
low ripple performance. Life 
expectancy exceeds 10,000 
hours at 3600 RPM and 25"C. 
Available with servo type 
mounting, face or flange 
mounting configurations. 
Operating temperature 
-55" to 75"C. 

Whatever your problem call your Diehl 
Representative today-or call us. 

Vortex Blowers 
High pressure or vacuum air 
delivery in single stage blowers 
at low RPM. Operate on unique 
principle of regenerative flow. 
Performance from a single 
stage means less weight, less 
bulk, lower cost, lower noise, 
longer life and easier servicing. 
Available for 60 Hz 
or as belt drive 
design permitting 
your own choice 
of drive 
motor. 

THE SIN C E R COMPANY· Diehl Division 
35A Finderne Avenue, Somerville, N.J. 08876/(201) 725-2200/TWX 710-480-9325 

1764 See YELLOW SECTION for Local Offices, Phones eem /1969 



eem File System 

Diehl 
Built-in Reliability 
to help you 
build in Reliability 

With our seventy-nine years of experience, building 
reliability and performance into our components comes 
naturally. That's why our motors have high-strength 
aluminum alloy housings and end bells ... stainless steel 
shafts ... dynamically balanced rotors with spring-loaded 
precision bearings. Why our spindle drives have pre-loaded 
ABEC-7 bearings to insure no end play ... our tachometers, 
high silver content commutators. These are just a few 
examples, but enough, we feel, to point out why Diehl 
components can help you build reliability into your own 
products. 

AC Motors 
Induction or synchronous 
motors of the hysteresis or 
reluctance type. A broad 
range of power running from 
sub fractional up to 15 HP. 
Noise and vibration free with 
total shaft ru nout and 
concentricity error to meet the 
most exacting specifications. 

Servomotors 
Complete line of instrument 
servo components, power 
servo components. servo 
amplifiers and commercial 
instrument motors to fit just 
about any design. Self
contained, fan cooling for 
precise control. 

Whatever your problem call your Diehl 
Representative today-or call us. 

DC Motors-Gears 
Permanent magnet and wound 
field (shunt, series, compound) 
3f4" to 2%" diameter with wide 
RPM range, wide ambient 
temperature range, 
plus many 
options such as 
a variety of 
gear trains, 
brakes, etc. 

Stepper Motors 
Precision control via discrete 
steps and high slew rates. 
Typical 15' stepping angle is 
compatible with all 24 tooth 
sprockets. High holding torque. 
high stepping speed and fast 
response. Ideal for business 
and office machines 
and small peripheral 
devices. Other 
step angles 
readily 
available. 

SECTION 3500 

THE SIN G E R COMPANY· Diehl Division 
Finderne Avenue, Somerville, N.J. 08876/(201) 725-2200/TWX 710-480-9325 
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Sterling has 44,000 stock 
• • • answers In precIsion 

electromechanical 
components 

1766 

Gear Products 
SPUR GEARS 
.Pin Type. Pin Type, Miniature Hub 
• Clamp Type. Clamp Type, Miniature Hub 
• Flange Mounting. Hubless • Non Metallic 
ANTI-BACKLASH GEARS 
• Spur Gears .104" Face 
• Spur Gears "P" Series 1fs" Face. Cluster Gears 
• Mini·Lash Gears .104" Face 
• Mini·Lash Gears "P" Series 1fs" Face 
• Worm Wheels. Miter Gears 
OTHER GEARS 
• Bevel And Miter Gears 
• Worm Gears And Worms 
• Worm Wheels Anti·Backlash • Helical Gears 
• Pinion Shafts. Internal Gears. Gear Racks 
CLUSTER GEARS 
• Cluster Gear And Hubs 
• Anti·Backlash Cluster Gears 
HUBS 
• Cluster Gear Type. Pin Type 
• Clamp Type. Hub*Lock Gear Hub 
• Precision, Removable Gear Type 
• Phase Adjustable Hubs 
HUB*LOCK 
• Spur Gears. Anti-Backlash Gears 
NONCIRCULAR GEARS 

Differentials 
• Hollow Shaft Differential 
• Solid Shaft Differential 
• Low Backlash Differential 
• 1fs" And o/J.6" Bore Hollow Shaft Differential 
• Standard Differential 
• Anti·Backlash Differential 
• Single End Differential 
• Differential End Gears-Hubless 
• Differential End Gears-Clamp Type 

Gear Heads, 
Speed Reducers, 
Limit Stops 
GEAR HEADS 
• Special Gearheads • Low Backlash Gearheads 

SPEED REDUCERS 
• Special Speed Reducers 
• Low Backlash Speed Reducers 
• Single Erid Speed Reducers 
• Friction Type Speed Reducers 
• Worm Gear Speed Reducers 
• Right Angle Ratio Drives 

LIMIT STOPS 
• Mechanical Limit Stops 
• Adjustable Mechanical Limit Stops 
• Electro Mechanical Limit Stops 
• Adjustable Electrical Stop 

Magnetic Clutches 
and Brakes 
MAGNETIC CLUTCHES & BRAKES-SIZE 11 
• Magnetic Clutches 
• Reverse Acting Magnetic Clutches 
• Magnetic Clutches With Reverse Acting Brakes 
• Reverse Acting Clutches With Magnetic Brakes 
• Triplex Clutches. Magnetic Brakes 
• Reverse Acting Magnetic Brakes 

MAGNETIC CLUTCHES & BRAKES-SIZE 18 

• Magnetic Clutches 
• Reverse Acting Magnetic Clutches 
• Magnetic Clutches With Reverse Acting Brakes 
• Reverse Acting Clutches With Magnetic Brakes 
• Duplex Clutches. Triplex Clutches 
• Magnetic Brakes 
• Reverse Acting Magnetic Brakes 

See. YELLOW SECTION for Local Offices, Phones eem/1969 



Slip Clutches 
and Couplings 
SLIP CLUTCHES 
• Standard Assemblies. Precision Type 
• Precision In-Line Type 

OVER-RUNNING CLUTCHES 
• Hub Or Clamp Type. Combination Hub/Clamp 

COUPLINGS 
• Sleeve And Shaft Couplings 
• Hub"'Lock Couplings 
• Phase Adjustable Coupling. Helical 
• Bellows. Hi-Flex 
• Phase Adjustable Bellows Couplings 
• Oldham. Flexible And Oftset Couplings 
• Multi Jawed Couplings 

PRECISION UNIVERSAL JOINTS 

Drive Components, 
Shaft Accessories 
• Shafting. Oil Impregnated Bearings 
• Sinteroil Bearings. Ball Bearings 
• Shim Spacers. Shaft Spacers, Collars 
• Thrust Washers 
• Shaft Reducers And Extenders 
• Cam Followers. Adjustable Cam Assemblies 
• Grooved Pulleys 
• Miniature Sprockets And Chains 
• Neutriflex® Drive Belts 
• Neutriflex® Belt Gear Pulleys 

Clamps 
• Syncl1ro Mounting Clamps 
• Balanced Gear Clamps 
• Synchro Locking Clamp. Two Piece Clamps 
• Reduced Clearance Clamps 
• Threaded Split-Hub Clamps 
• Unbalanced Gear Clamps 
• Screw Type Gear Clamps 
• Gearhead Attaching Clamps 

'Mdiij,fMfti SECTION 3500 

Breadboard 
Components 
• Breadboard Kits 
• Adjustable Hanger Assembly 
• Servo Mounting Plates And Posts 
• Component Hangers 
• Bearing Adapters And Mounts 

Dials, Knobs, 
Counters 
• Counters. Dials. Dial Indexes 
• Vernier And Dial Sets. Handcranks And Knobs 

Fasteners, Stand-Offs, 
Electronic Hardware 
SCREWS 
• Socket Head Set Screws 
• Machine (Round, Fillister, Flat) Head Screws 
• Shoulder Screws. Captive Screws 
• Thumb Screws 

NUTS 
LOCK AND PLAIN WASHERS 
PINS 
• Dowel, Roll Pins 
• Spiral, Groove, Taper Pins 

PRECISION SPACER POSTS 
STAND-OFFS 
• Round, Threaded Stand-Ofts 
• Round, Insulated Stand-Ofts 
• Round, Clearance Stand-Ofts 
• Hexagonal, Threaded Stand-Ofts 
• Swage Type, Round Stand-Offs 
• Swage Type, Hexagonal Stand-Offs 

ELECTRONIC HARDWARE 
• Panel Bushings and Bearings 
• Chassis Fastener. Potentiometer Shaft Lock 
• High Voltage Coupling. Insulating Washers 
• Ferrules. Handles 

STERLING HAS SOME 
CUSTOM-MADE ANSWERS, TOO. 
The Sterling engineering staff has contributed 
to many important system and subsystem de
signs. We are prepared to design from scratch, 
or work closely with your engineers developing 
an electro mechanical assembly or system that 
best serves your needs. 
FREE Master Catalog #80 - 44,000 stock 
parts plus a technical section for application 
information that is a must for anyone who buys 
or specifies or designs with electromechanical 
components. 

STERLING INSTRUMENT 
Div. Designatronics, Inc. 

76 E. Second St., Mineola, N. Y. 11501 / (516) 741-7070 
WEST COAST: 18141 Napa St. 

Northridge, Calif. 91234 / (213) 349-6563 
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TYPE SS25 
TYPES SS150 

& SS152 

TYPES HS50 & HS52 
TYPES X250 & X252 

A-C OPERATION - Standard SLO-SYN Synchronous/Step
ping Motors are permanent magnet a-c motors having ex
tremely rapid starting. stopping and reversing characteristics 
and a slow basit shaft speed of 72 rpm synchronous with a 
line frequency of 60 hertz. Three-lead types need only a 
single-pole. three-position switch for complete forward. re
verse and "off" control. No excessive inrush current when en
ergized . because starting and operating current are nearly 
identical. Can be completely stalled without overheating and 
with no harmful effects on components. Starts or stops in less 
than 5" of shaft rotation: no need for mechanical or electri
cal braking. When used with an auxiliary high speed motor. 
the SLO-SYN motor can remain coupled to the load and 
safely overdriven. Phase shifting resistor and capacitor must 
be used when operating from a single-phase source hut not 
from two-phase. All standard motors are rated for continuous 
duty at maximum amhient temperature of 40'c' Types 
SSI50 and SSI52 use Class A insulation: all others have 
Class B. 

D-C STEPPING - When used for phase-switched doc stepping. 
the motors can he connected to provide either 100 or 200 

steps per revolution. Accuracy of the steps is ±.09' non
cumulative. Three-lead types require a center-tapped doc sup
ply and single-pole. double-throw switching: four-lead types 
require a single-ended power supply and single pole. double
throw switching. Bifilar motors can also be used with tran
sistorized switching circuits. With a suitable control potenti
ometer instead of switches. a SLO-SYN motor can be made 
to rotate steplessly. permitting extremely accurate positioning. 
All motors have lubricated-for-life bearings. 

PRECISION STEPPING 
For phase-switched doc stepping. types HS25. HS50, HS50D 
and HS50L make 200 steps per shaft revolution. Each 1.8· 
step is accurate within ± 3 % (.06 0 ) noncumulative. May be 
operated at speeds greater than 500 steps per second if accel
erating and decelerating circuits are used. With proper cir
cuitry. the motors may be operated at speeds of 1000 steps per 
second or higher without missing any steps. 
200 RPM 
Types TS25, TS50 and TS52 are similar to standard models 
but operate at synchronous speeds of 200 rpm and take 36 or 
72 steps per revolution when used for doc stepping. 

RATINGS AND SPECIFICATIONS FOR A-C APPLICATIONS 
MAXIMUM MOMENT 

PHASE·SHIFTING COMPONENTS' APPROXIMATE 
OF INERTIA OF A 

RIGIDLY ATTACHEO 
MOTOR WEIGHT 

MAXIMUM TORGUE LOAD RESISTOR CAPACITOR 
(POUNDS) 

TYPE AMPERES (Oz·ln) (Lb·ln') RESISTOR PART NUMBER CAPACITOR PART NUMBER NET SHIPPING 

120 Volts, 50/60 hertz, 1 Phase, 200 RPM al 60 hertz 

TS25 I 0.2 I 25 I 0.12 300 ohm, :+=5%, 25 watt R·TS25/50 1.5 mfd +6%, 330 VAC I C·TS25 T 2 T 2'/2 
TS50 I 0.3 I 50 I 0.25 300 ohm, +5%, 25 watt R· TS50 r 3.75 mfd +6%, 330VAC C·SS150/TS50 T 43f4 T 5'/4 

120 valls, 50/60 hertz, 1 phase. 72 RPM at 60 hertz 

SS25§ 0.1 25 0.15 500 ohm -+-5%, 5 watt R·SS25 0.75 mfd +6%.330 VAC C·SS25 1'/4 11/2 
SS50§ 0.3 50 0.5 250 ohm +5%, 25 watt R·SS50/150 2.6 mid +6%, 330 VAC C·SS50 3 3V, 
SS50Mt§ 0.3 50 0.5 250 ohm -+-5%, 25 watt R·SS50M/150M 2.6 mid +6%, 330 VAC C·SS50M 3 3'/2 
SS150 0.4 150 1.5 250 ohm :+=5%, 25 watt R·SS50/150 3.75 mfd :+=6 %, 330 VAC C·SS150/TS50 6V, 8 

SS150Mt 0.4 150 1.5 250 ohm :+=5%, 25 walt R·SS50M/150M 3.75 mfd :+=6%, 330 VAC C-SS150M 6112 8 

SS250 0.6 250 3 150 ohm -'=5%, 50 watt R·SS250/400 6.5 mid :+=6%, 330 VAC C·SS250/400 61/2 8 

SS250Mt 0.6 250 3 150 ohm :::t:::5%, 50 watt R-SS250M 6.5 mfd +6%, 330 VAC C-SS250M 6 112 8 

X250t 0.6 250 3 150 ohm ±5%, 50 watt R ·SS2~0 1400 6.5 mid +6%, 330 VAC C-SS250/400 73/4 9 
SS400 0.6 400 4.5 150 ohm :::5%, 50 watt R-SS250/400 6.5 mid +6%, 330 VAC C·SS250/400 12'/4 13'14 
Xl000t 3.0 1000 9 65 ohm :+-5%, 160 watt R·X1000 30 mid +6%,330 VAC C-X1000 31 33 

X1500 3.0 1500 12 50 ohm -+-5%, 375 watt R-X1500 30 mid +5%,330 VAC C·X1000/1500 38 41 

SS1800 4.0 1800 16 40 ohm -+-5%, 375 watt R·SS1800 60 mid +6%, 330 VAC C·SS1800 45 50 

240 Volts, 50/60 hertz. 1 Phase, 200 RPM al 60 herlz 

TS52 I 0.2 50 0.25 I 1200 ohm :±:5%, 25 watt R·SS152/TS52 1.0 mfd :+=6%, 660 VAC I C·SS 152/TS52 43f4 I 5'14 

240 Volts, 50/60 hertz, 1 Phase, 72 RPM at 60 hertz 

SS52§ 0.2 50 0.5 1000 ohm ::'c5%. 10 watt R·SS52 0.67 mid :+=6%, 660 VAC C-SS52 3 31/2 

SS152 0.2 150 1.5 1200 ohm :+=5%, 25 watt R-SS152/TS52 1.0 mfd +&%, 660 VAC C·SS152/TS52 61/2 8 

SS252 0.3 250 3 500 ohm ±5%, 50 watt R·SS252/402 1.75 mfd +6 %, 660 VAC C·SS252/402 61/2 8 

X252t 0.3 250 3 500 ohm ::::1:::5%, 50 watt R-SS252/402 1.75 mid +6%,660 VAC C·SS252/402 7'/4 9 
SS402 0.3 400 4.5 500 ohm +5%. 50 watt R·SS252/402 1.75 nlfd +6%, 660 VAC C·SS252/402 12'/4 13'/4 
Xl002t§ 1.5 1000 9 250 ohm +5%. 200 watt R·X1002 8 mid +6%,660 VAC C·X1002 31 33 

SS1802 2.0 1800 16 130 ohm +5%, 320 watt R-SS1802 15 mid +6%, 660 VAC C·SS1802 45 50 

" External resistor and capacitor must be ordered separately. tMllltamed. ,ExploslOn·proof. §For 60 hertz. Other phase·shlftlng components required for 50 hertz. 

~® THE SUPERIOR ELECTRIC COMPANY 

~ 1000 MIDDLE STREET, BRISTOL, CONNECTICUT 06010 

SEE OTHER SUPERIOR ELECTRIC PRODUCT PAGES 
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1@.\.ulmD SECTION 3500 

Synchronous / Stepping Motors FOR A·C CONSTANT SPEED. FOR D·C STEPPING 

THREE·LEAD SLO·SYN SYNCHRONOUS/STEPPING MOTORS - RATINGS FOR STEPPING APPLICATIONS 

SS50 SS150 
MOTOR TYPE TS25 TS50 TS52 SS25 SS50M SS52 SS150M 
D·C VOLTS 60 50 100 80 50 100 35 

AMPERES 0.15 0.25 0.13 0.07 0.15 0.08 0.35 PER WINDING 

FDUR·LEAD SLO·SYN SYNCHRONOUS/STEPPING MOTORS 
RATINGS FOR STEPPING APPLICATIONS 

D·C INPUT 
VOLTS AMPERES 

TYPES PER WINDING PER WINDING 

SS25·1014 16 0.35 
SS25-1012 40 0.14 
SS25·1013 80 0.07 
SS50·1012 2.5 3.1 
SS50-1011 10 0.75 
SS50-1002 25 0.30 
SS50·1014 50 0.15 
SS150-1007 2 6.3 
SS150-1018 7 1.75 
SS150-1015 17.5 0.70 
SS150-1025 35 0.35 
SS250-1010 3 5.3 
SS250·1009 8 2.0 
SS150-1008 16 1.0 
SS250-1007 32 0.50 
SS400-1005 15 1.2 
SS400-1007 30 0.6 
Xl000-l005 11.5 3.2 
Xl 000-1 OOS 23 1.6 
SS1800·1004 9.5 4.7 
SS1800-1005 19 2.4 

SLO·SYN PRECISION STEPPING MOTORS 
RATINGS fOR DC STEPPING APPLICATIONS 

TYPES 
HS25 
HS50 
HS50L 

AMPERES 
DC VOLTS PER WINDING 

5.4 1.5 
3 4 
4.5 3.5 

BIFILAR 
Used for doc stepping where use of 
push-pull circuitry and center
tapped power supply is not possible 
or where increased torque at high 
stepping speeds is required. 

SPECIAL ENVIRONMENT 
High Vacuum types for vacuums to 
10-6 Torr; High Temperature types 
for temperatures to 130'C; High 
Radiation types withstand dosage of 
3,000 megarads. All available from 
50 to 1800 oz-in; High Vacuum 25 
oz-in also. 

PLANETARY GEAR 
Basic .50 and 150 oz-in types and 
type X250 available with planetary 
gear assemblies in speeds of 16.6, 
3.32, 0.665, 0.133 or 0.027 rpm; 16.6 
rpm available in other 250 and on 
400 oz-in types. 

IN SECTIONS 2100, 4000 AND 5600 

SS152 
70 

0.18 

SS250 
SS250M SS252 

X250 X252 SS400 SS402 Xl000 Xl002 SS1800 SS1802 
32 64 30 60 11.5 23 9.5 

0.50 0.25 0.60 0.30 3.2 1.6 4.7 

BIFILAR SLO-SYN SYNCHRONOUS/STEPPING MOTORS 
RATINGS FOR STEPPING APPLICATIONS 

TYPE O-C VOLTS 

TS50-1001 3 
SS25-1002 5.9 
SS25-1001 11.8 
S'S25-1011 23.6 
SS50-1010 2 
SS50-1009 5.5 
SS50-100S 8 
SS50-1001 14 

t--------ss50-1007 35 
SS150-1023 1.4 
SS150-1009 2.5 
SS150·1010 10 
SSI50-1017 25 
SS250-1006 2.5 
SS250-1027 4.6 
SS250-1002 9 
SS250·1004 22.5 
X250-1003 4.6 
X250-1002 9 
SS400-1021 5.3 
SS400-1002 8.3 
SS400-1006 21.2 
Xl000-l002 10 
Xl000-l007 25.4 
SS IS00-1 007 11.5 
SS1800-1002 14.4 
SS IS00-1 006 23 

FOUR-LEAD 
Designed for doc stepping to provide 
the flexibi:ity needed for use with 
equipment requiring isolated wind· 
ings with no common connection. 

DOUBLE END 
Three-lead, bifilar and four-lead 
types with output shaft at each end 
of motor available in all listed 
torque ratings. 50, 150 and 250 oz-in 
types available also with planetary 
gear assemblies in 16.6, 3.32, 6.665. 
0.133 or 0.027 rpm speeds. 

VISCOUS DAMPED 
Type HS50D precision stepping 
motor has a unique fluid system re
sulting in a step function approach
ing critical damping. Speed of 
response and running characteristics 
are essentially unaffected by the 
silicone viscous damping fluid. Pos
sesses characteristics of types 
described under PRECISION 
STEPPING on facing page. 

AMPERES 
PER WINDING 

4.0 
0.88 
0.44 
0.22 
3.3 
1.3 
0.85 
0.53 
0.21 
8.5 
4.0 
1.25 
0.5 
5.0 
3.1 
1.55 
0.61 
3.1 
1.55 
3.4 
2.2 

0.85 
3.6 
1.42 
3.9 
3.1 
2.0 

19 

2.4 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1769 
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S&e:.-SYI""'ItI@ Preset Indexers 
Used to control indexing of SLO-SYN bifilar 
motors. The index angle, Or position, can be 
preset by dial setting on the control panel 
the number of 1.8° steps to be driven. Have 
provision for actuating any external equip
ment needed to perform related operations. 
Index, jog and free run can be initiated man
ually from the control panel or from an ex
ternal switch. Can be made to cycle auto
matically with proper external switching. 
Single- and two-axis models are available 
with counting ranges to 99,999 steps. Two
axis models provide independent control of 
two SLO-SYN motors. Speed adjustable 
from 4 steps/second up to maximum possible 
with motor used. Optional backlash take-up 
circuit. TWO-AXIS 

TYPE 2SP1800-4 

ABSOLUTE 
TYPE SA1800-5 

Translator 

TYPE ST1800B 

Pulse-to-step converter designed for use 
with appropriate bifilar SLO-SYN mo
tors converted for incremental stepping. 
Convert low level signal pulses or 
square waves into the correct switching 
sequence needed to step a SLO-SYN 
motor at 200 steps/ revolution 0.8° per 
step). Input is 105-125 volts a-c, 1 am
pere. Signal input impedance is 500 
ohms. Used for programmed position
ing, indexing and indicating operations. 

SINGLE-AXIS 
TYPE SP1800B-4 

5&0-5"111" 
Adjustable Speed 

Drive 

TYPE ST1800BV 

Essentially, SLO-SYN Adjustable 
Speed Drive type STI800BV is a trans
lator which includes a built-in oscillator 
to supply the triggering signals. Oscilla
tor frequency can be adjusted to vary 
the speed from 4 steps/ second up to the 
maximum permissible with the motor 
used. Direction of rotation can be con
trolled either from the front panel or 
from a remotely located switch. 

ABSOLUTE PRESET INDEXERS permit 
either absolute or incremental positioning 
modes. In the absolute positioning mode, the 
number set on the controls determines the 
final position of the motor relative to the 
starting, or "zero" point. When incremental 
positioning is used, the motor will move the 
preselected number of steps each time the 
INDEX button is pressed. Optional backlash 
take-up circuit. 

Translator Module 

TYPE STM1800V 

Plug-in circuit boards with logic capa
bilities for stepping a SLO-SYN motor 
in 1.8° increments. Type STM1800 is a 
basic translator which will provide bi
directional motor operation. Type 
STM1800V is similar but includes a 
built-in oscillator which can be adjusted 
to drive the motor at speeds from 4 
steps/second up to maximum at which 
the motor will drive the load. 

5&0-5"111" High Speed Drives 

Translator 
Drive SLO-SYN Precision Step
ping Motors up to 2000 steps per 
second without losing any steps. 
Triggering the translator circuits is 
an internal oscillator which can 
supply a variable frequency range 
adjustable from 50 to 2000 steps 
per second. Triggering pulses can 
be supplied by tape readers, com
puters, oscillators. pulse generators 
qnd other signal producing equip
ment. 

Preset Indexer 
Drive SLO-SYN Precision Step
ping Motors in indexing and other 
positioning operations. Accelera
tion and deceleration circuits per
mit driving motors up to 2000 steps 
per second without missing any 
steps. Decade counter controls on 
front panel allow the operator to 
select any desired positioning in
crement. Optional backlash take
lip circuit. 

~~ ~ THE SUPERIOR ELECTRIC COMPANY 

® 1000 MIDDLE STREET, BRISTOL, CONNECTICUT 06010 

SEE OTHER SUPERIOR ELECTRIC PRODUCT PAGES IN SECTIONS 2100, 4000 AND 5600 
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SERVO MOTORS 

VERN'TRON TYPE NUMBER 05M4B· 
MO·AO 

08M4K· 
MO·AO 

08M4N· 
ABO-AD 

lOM4C 
AAO·AO 

lOM4J· 
MO-AO 

DAMPING DEVICES 
MOTOR GENERATOR 

VERNITRON TYP£ NUMBER 
08G4C· 
MO·AD 

18&4E. 1st.6E-
ACl·BO ACl·BD 

llM4D· llM60· llM4R· 
ABO·AD AAO-"O MO·AD 

1!SM6D. 
AEO· ... O 

15M4L· 
ADO·AI 

18M48· 18M4H· IBM6H 
"EO-HO ABO-CO ABO-CO 

INERTIALLY DAMPED 
23G6A- 23G4B· 
""I-AD AAl·SO VERNITRON TYPE NUMBER 08048 

CeO-AI 
1104.\- 1506B-
AOO-OO ABO·A3 

23M6C· 
ABO·BO 

23M4[· 
MO·AD 

8 
35 _ ... ""3D 

1----' 18 - 60 

18068· 
MO·AO 

figure Number 

Weisht 

Frequency 

2 
i-- 400 

-r~3~.5~1---'~-t--~29~--~~2=9--+--~~~~-+---~~ 
Figure Number 

Weight 3.0 

400 
60 12 

50 

20 
2700 

6.0 

12 18 

60 

4.0 

3000 
Stall Torque .20 ~:~-- ---:~-- --:~ 

COMPUTING DEVICES 

RATE GENERATORS 

VERN'TRON TYPE NUMBER 

Frequency (CPS) 

Excitation Voltase Generator 
(volts) 

400 

26 

Power Input Generator (watts) 2.2 

yoltage Gradient 
(volls/lOoo RPM) 

Phase Snift (deg.) 

Position Error (In Phase) 
(valls) 

Position Error (Quadrelure) 
(volts) 

Axis Error In t'hase (\Iolts) 

Axis Error Quad. (volts) 

RMS Null Voltage (volts) 

Temperature Sensitivity 

Lengtll (L) 

.63 

S'lag 

.015 
.05%/C· 

1.0 

11C4A· 
M ... O 

400 

115 

5" lag 

15 

,05%/C' 

'!!C4A. 
M.-AO 

400 

115 

15 

.05%/C· 

~VERNITRON \V CORPORATION 

60 60 400 

8.0 18 6.0 .30 63 

No Load Speed 
6:~0 -j----'c6:'-C.~O=----+ 

Motor Fixed \'I (volts) 115 115 

Motor ContrOl \'I (volts) 40·20 40CT 40·20 

400 
7 

9500 

60 

115 

36118 

Motor Fixed \\llmpedance 1800"J2340 1275+JIBOO 14501-JI080 600"JBOO 

Motor Control Impedance 225-+J292 150-J210 170-1 ~130 60-+ J80 

\'I Power 2.8 3.5 6_0 5.5 

40 20 

750" J750 

87 tJ86 

9.0 

Motor Control \'I Power 3.5 60 9.0 
-- --- -------

::::~::: ~ae~_~~~,,------l---C2COCO~1--~31:'co--+-.c112'"'0:C-0 --I--,c:1:~~0c--+-..c.l~0000 

orner 
Frequency 

WI (RAD/SFC) 

W2 (RAD/SFC) 40 
W3 (RADISFC) 500 

35 12_5 

300 250 

o 
15 

250 

Max. Kv in System (sec ') 3000 

Length (max.) 1.680 
2500,---+--c7c'5c-c0 --+-~c--+_ 670 
2.125 2_650 2.650 3.310 

INTEGRATORS 

VERNITRON TYPE NUMBER 

Frequency (CPS) 

Excitation Voltage Generator 

0814A

M''''' 
400 

26 

0814A
AAI-Al 

400 

26 

1114B
AAI-AO 

400 

115 

1514A
AB2-AO 

400 

115 

1514E· 
A81-BO 

400 

115 

1514A
A.A3-AO 

400 

115 

15148-
AAI-AQ 

400 

115 (volts) 
----.~--------~----~----~-----+-----+-----~----~--~ 

Power Input Generator (watts) 

Voltage Gradient 
(volts/lOoo RPM) 

Phase Shift (des.) 

Position Error (In Phase) 
(volts) 

Position Error (Quadreture) 
(volts) 

2.5 

.5 

o· 

2.5 5.5 

.5 2.75 

o· 0° 

11 

5.5 5.5 

2.75 2.75 2.75 

0° 0° 0° 

!O 

20 15 

~~~af~~Ht:~ 10 10 

~R~M=S=N="=" =vo=It'~'='=('="t=')===~==±=0:~:_---_-t----C __ ~0_.~-__ :_-+ __ ±-C.3,"%--1- ~~3%--t-~~~5 1--±.~5%-
Temperature Sensitivity (-55'C to (-15"C to {DOC to (DOC to (-55°C to (-15°C to 

125·C) 7S"C} 85·C) 85"C) lOO'C) '5'C) 

MOTOR PRODUCTS DIVISION: 

1.0 

0° 

±.05% 
(0" to 

125"C) 

50 Gazza Boulevard, farmingdale, New York· (516) 694-5002 • TWX: 510·224-6890 
CONTROL COMPONENTS DIVISION: 
1742 South Crenshaw Boulevard. Torrance. California. (213) 328-2504 
TWX: 9100349.6250 
DIGITAL PRODUCTS DIVISION: 
59 Central Avenue, farmingdale, New York· (516) 694-5002 • TWX: 510-224-6890 
MAGNETIC TECHNOLOGY DIVISION: 
21001 Kittridge Street. Canoga Park, California 91303· (213) BR7-7700 ~ 
TWX: 9100494·1217 
EASTERN REGIONAL SALES: 
50 Gazza Boulevard, farmingdale. New York. (516) 694-5002 • TWX: 510-224-6890 
Cables: VERNITRON. Farmindale. N.Y. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1771 
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We have the motor you have in mind. 
We have all types of precision motors, precision gears, and gear trains for commercial and 
government end use in electronics, avionics, and aerospace industries. If you need a par
ticular custom model, our engineering group is backed by a complete manufacturing 
capability to produce reliable, long-lasting products. 

AIRCRAFT MOTORS-AC AND DC 
Frames from 2" to 8" diameter. DC and 
400 cycle AC. Outputs from Va to 
30 hp; any required speed. Designed 
to military specifications. Can be 
equipped with gearheads and brakes, 
face or foot mounts. 
Applications: Pumps, actuators, hoists, 
radar antennas, vane axial blowers. 

AC Aircraft Motors. Diameters from 2" 
to 8". Outputs to 30 hp. 
Model shown: 400 C.P .S. Self cooled, 
aircraft pump drive. 5" dia. by 6.00 LG, 
3.0 hp. @ 5,600 rpm. Weight 12 Ibs. 

DC Aircraft Motors. Shunt, series or 
compound. Diameters from 2" to 6.5". 
Outputs from 1/100 to 10 hp. 
Model shown: A 28-volt DC motor with 
radio noise filter, 6 hp at 6,000 rpm, used 
to drive a pump on a missile vehicle 
launcher. 

TORQUE MOTORS 
Typical Applications: Reel drive motors 
for magnetic tape transports and other 
closed servo loop systems such as 
antenna drives. (1) small time constant 
(2) fast re~6nse (3) high reliability 
(4) long life. iameters up to 53fa". Lock 
rotor torqu up to 2,000 oz-in. 

Model shown: 53/a" dia. by. 10'12" long, 
special attachment for forced-air cool
ing, 115 VDC, 1,750 oz-in lock rotor 
torque. 

SMALL MOTORS-ACAND DC 
Typical Applications: Aerospace and 
ground systems equipment; drives for 
safe-arm devices, blower and fans, small 
actuators. Diameters as low as 7/a" in 
DC and 1.0" in AC. Can be equipped 
with gear reductions, brakes, clutches, 
governors and radio noise filters. 

Small 400 cycle AC Motors. Five frames 
from 1" to 2" diameter. Induction and 
synchronous types. Any phase, voltage 
or speed. 

Model shown: High-slip fan motor, 1 oz
in @ 10,000 rpm. 1.45" dia. x 1.81" long. 
Weight 8 oz. 

Small Permanent Magnet and Wound 
Field DC Motors. Seven frames from 
1;Ia" dia. to 2" dia. Outputs up to Va hp. 
Speeds from 1,000 to 30,000 rpm. 

GENERAL PURPOSE AC MOTORS 
INDUCTION-SYNCHRONOUS 

Fifteen different frames from 2314' to 
53/a" diameter. Any frequency, phase, 
voltage or poles. Outputs up to 12 hp. 
Commercial or military specifications. 
Motors available in face or foot-mounted 
smooth housings, or cooling fins with 
mounting flats. 
Here are two motors typical of this group. 

Frame 211: 23f4" dia. over cooling fins, 
2'12" over mounting flats. Output from 
1/250 to V. hp. 

Frame 441: 53fa" dia. over cooling fins, 
5.0" over mounting flats. Output from 
'14 to 12 hp. 

GEAR MOTORS-AC 

Model shown: A 208-volt, 400 cycle 
gearmotor, 10.7 hp. @ 2,400 rpm, used 
on a heat exchanger. 23 Ibs. weight. 

GEAR MOTORS-DC 

Model shown: 29 VDC two speed motor. 
25 Ib/in. @ 3,600 & 1,800 rpm. 6.6 Ibs. 
weight. 

HYSPERSYNSYNCHRONOUS 
MOTORS 

Typical Applications: Computer memory 
drums; facsimile devices. Patented 
features offer high torque, effiCiency, 
and power factor; excellent damping. 
Any frequency. Rotor-Stator sets or 
complete motors. 

Hyspersyn: High starting, synchronizing 
and pullout torques; no drift. Diameters 
2'12" to 18". Outputs up to 5 hp. 

ACTUATORS 
Special actuators, AC or DC, linear or 
rotary, can be supplied to fit your 
requirements. 

Model shown: A 115-volt DC motor with 
clutch, brake, noise filter, and gear box; 
output: 285-lb-ft @ 20 rpm; used on an 
antenna-drive system. 

Model shown: 24 VDC four speed actua
tor. 1,000 oz-in @ 6,000, 3,000, 1,500, 
750 rpm. Capable of reversing & shift
ing. Utilizes unique two speed motor. 
Weight 27 Ibs. 

For more information, write for our catalog and capability brochure. "ZI~i(3iJiJ 
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Type 2 CdS (photosensitive material designated by last number in ordering abbreviM 
otion, i.e. CL5M2), Peak spectral response 5150 angstroms, bluest response photosensi
tive material, high stability, lowest temperature error. 

CLS03 .5X .5 7.2K 1:10,000 250 500-250' 
CL5M3 .55 X .18 7.2K 250 2000-5001 

CL603 .25 X.5 133K 300 75 
CL603A .25 X.5 75K 300 75 
CL603AL .25 X.5 3.5K 170 75 
CL703 .36 X .18 133K 300 125 
CL703A .36 X .18 67K 300 125 
CL703L .36 X .18 2.7K 100 125 
CL903 .21 X .15 133K 250 50 
CL903A .21 X .15 67K 250 50 
CL903L .21 X .15 6.0K 100 50 

Type 3 CdSe, peak spectral response 7350 angstroms, fast response, and very high light-
tOMdark resistance rotio, Con be used for high speed switching or counting, Sensitive to 
near infra red. For use with incandescent or neon lamps. 

CL504 .5X .5 1.5K 1:1000 250 500-2501 

CL5M4 .55 X .18 1.5K 250 2000-5001 

CL504L .5X.5 0.25K 170 500-250' 
CLSM4L .55 X .18 0.25K 170 2000-5001 

CL604 .25 X.5 30K 300 75 
CL604L .25 X.5 1.5K 170 75 
CL704 .36 X .18 30K 300 125 
CL704L .36 X .18 0.6K 100 125 
CL904 .21 X .15 30K 250 50 
CL904L .21 X .15 2K 100 50 

Type 4 CdSe, peak spectral response 6900 angstroms, lowest resistance photocells 
availoble. Can be used for "on-off" applications when low resistance is desired. For 
use with incandescent or neon lamps. 

CLS05 .'X .5 9K 1:100 250 500-2501 

CLSM5 .55 X .18 9K 250' 2000-5001 

CLS05L .5X.5 1.5K 170 500-2501 

CLSM5L .55 X .18 1.5K 170 2000-5001 

CL605 .25 X .5 166K 300 75 
CL605L .25 X.5 7.5K 170 75 
CL705 .36 X .18 166K 300 125 
CL705L .36 X .18 3.3K 100 125 
CL905 :21 X.15 166K 250 50 
CL905L .21 X .15 10K 100 50 

Type 5 CdS, peak spectral response 5500 angstroms (closely matches the human eye), 
most stable, lowest memory photocell available. Can be used in light measuring appli
cations and precision low speed switching. For use with incandescent, fluorescent 
neon lamps. 

Type 5H CdS, peak spectral response 5500 angstroms (closely matches the human eye). 
Combines high speed, stability. linearity, and uniform color temperature response. 

Type 7 CdS, peak spectral response 6150 angstroms, moderate speed and ratio. Can be 
used in general beam breaking applications. For use with incandescent, neon or fluor
escent lamps. 

CL707H .36X .18 500K 1:1000 300 125 
CL707HM .36 X .18 lOOK 250 125 
CL707HL .36 X .18 10K 100 125 
CL907H .21 X .15 600K 250 50 
CL907HN .21 X .15 300K 100 50 
CL907HL .21 X .15 24K 100 50 

Type 7H CdS Peak Spectral response 6200 angstroms. Very fast decay time coupled With 
low resistance and high linearity. Ideal for beam breaking applications. 

Resist- Minimum Maxi-
Photocell ance @ resistance mum Power 
ordering Diom.X 2 fc ± ratio from volt- Dissipation 
abbrevi- Length 33'13% 2 ftc to Dark age @ 25°C 

ation (inches) within 5 sec. (mw) Type 

CL703/2 .36 X .18 50K 1:10,000 300 125 3 CdSe 
CL703L/2 .36 X .18 6.5K 1:10,000 100 125 3 CdSe 
CL704/2 .36 X .18 17K 1:1000 300 125 4 CdS. 
CL704L/2 .36X .18 1.5K 1:1000 100 125 4 CdSe 
CL705/2 .36 X .18 166K 1:100 300 125 5CdSe 
CL705L/2 .36 X .18 7.5K 1:100 100 125 5 CdS 

DUAL ELEMENT 
Photocells contain two separate elements with two separate leads and one common lead. 

PHOTOMOO® 
PHOTOCELL-LAMP ASSEMBLIES 

Part No. Rated Resistance (Max. Ohms) 'Max. Allowable Cell 
Lamp Voltage @ Rated Lamp Voltage Voltage @ Peak AC 

CLM3006A 6 160 120V 
CLM4006A 6 55 120V 
CLM4012A 12 30 120V 
CLM3012A 12 160 120V 
CLM5Hl0A 10 3000 120V 
CLM7H16A 16 550 170V 
CLM3120A 120 1150 120V 
CLM4120A 120 160 120V 

FOOTNOTE: 1 With and without heat sink. 

CLAIREX ELECTRONICS, INC. 
1239 BROADWAY, NEW YORK, N. Y. 10001 • WRITE FOR NAME OP YOUR NEAREST CLAIREX REPRESENTATIVE OR DISTRIBUTOR. 
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The exuerienced source for standard and custom SENSOR CHNOlOGY 
Photovoltaic Devices. Hvbrid Circuits. and Packaged Svstems 

rr"""" -_. 
SILICON SOLAR ENERGY 
CONVERTERS 
Excellent photovoltaic components for sys
tems feature high reliability, instant re
sponse, and long life characteristics. No 
other power supplies needed. Amplification 
of cell output immediately gained with sim
ple transistor circuitry. Normally used in the 
following categories: A) photo-electric where 
control mechanisms are activated by light. 
B) power for converting light directly into DC 
power or storing in rechargeable batteries. 
C) read-out when "read-out" information 
from punched cards and tapes is obtained 
by cells arranged in mosaic patterns. 

STANDARD READOUT PHOTOCELLS 

Standard Overall Photo·Active Average Min. Current Voltage Power 
Type Dimensions Area Weight Output Output Output 

Numbers 
em _ em om' grams mA volts mW 

ST-lOO lx2 1.8 0.25 35 0.4 14.0 

ST-lOl 1 x 1 0.9 0.12 17 0.4 6.8 

5T-102 1 x.5 0.45 0.06 7.5 0.4 3.0 

3T-200 .5 x 2 0.8 0.14 15 0.4 6.0 

8T-201 .5 x 1 0.4 0.07 7.5 0.4 3.0 

5T-202 .5 x.5 0.2 0.04 3.8 0.4 1.5 

ST-203 .5 x .25 0.1 0.015 1.8 0.4 7.2 

5T-300 IVa" diameter 4.8 0.82 90 0.4 36.0 

ST-301 1f4 of 55-30 1.2 0.20 20 0.4 8.0 

ST -400 2x2 3.8 0.50 80 0.4 32 

ST-500 .5 x 2.5 1.0 0.17 15 0.4 6.0 

Speed of Response - Dependent upon the load resistance, ~he response 
time is 20 microseconds. Can be as low as from 3 to S microseconds. 
Reverse Voltage - Cells can be engineered to operate with reverse vol
tage. Bias voltage should not be in excess of -10.0 volts DC .. 
Temperature - -6SoC to +17SoC is the recommended operating tem· 
perature range. 

EDGE-CONTACT SILICON 
PHOTOVOLTAIC READOUT CELLS 
Electrically identical to common top and 
bottom contact types, but with new and dis
tinct advantages: smaller size by attaching 
to side of active area and saving valuable 
light conversion area, easier to mask, closer 
positioning to light sources, easier to mount 
accurately. Flat unobstructed surfaces per
mit designs previously impossible, with more 
efficiency and lower cost. Available with any 
number of segments up to 1.S" total length 
(nine segments). Ideal for applications such 
as punched card, punched tape and related 
readers as well as rotary pUlse generators, 
encoders and the genera line of optical 
transducers where close spacing of the input 
mechanism is necessary, 

ULTRA CELL® 
New silicon photovoltaic devices with remark
able reverse leakage and speed of response. 
Available in all physical geometries presently 
supplied for devices with normal character
istiCS. Improves, sometimes even makes 
practical, applications using single cells, 
arrays or groups of cells. 

Reverse Leakage: 2.I'A@-5.0VDC Speed of 
Response: 1-3.5I'Sec. 

CUSTOM CAPABILITY 
Sensor Technology has a staff of skilled engineers well able to meet 
the requirements for creativity and adaptability in today's fast moving 
electronics industry. Let them innovate for you if none of our standard 
units meet your requirements. Their cilpability for developing custom 
products is equal to the quality of our standard line. Call Sensor 
Technology today. 

SILICON PHOTOCELLS 
FOR READOUT ASSEMBLIES 
Offer distinct advantages over other photo
cells because of short transient response 
time. Function over extreme temperature 
ranges without affecting built-in character
istics. Feature low impedance output for 
matching transistor input networks. Also pro
vide excellent speed of response, stable out
put characteristics and low noise output for 
application to perforated tape readers, 
punched card data systems, analog-to-digital 
encoders, shaft positioning equipment, and 
industrial control systems. Available in 
numerous cell forms and specialized pack
ages for any need. 

STANDARDS - STN AND STP SERIES 

SENSOR TECH PART NO. NUMBER OF OVERALL C~~~\~:~ 
READOUT LENGTH SPACING 

N·on·P P·on·N POSITIONS (INCHES) (INCHES) 

STN-4-S00 STP-4-S00 4 0.32S 0.OS7 
STN'S-SOO STP-S-800 S 0.415 0.OS7 
STN-6-S00 STP-6-S00 6 0.502 0.OS7 
STN-7-S00 STP-7-S00 7 0.SS9 0.OS7 
STN-S-SOO STP-S-800 S 0.676 0.OS7 
STN-9-S00 STP-9-800 9 0.763 0.OS7 
STN-10-S00 STP·lO-SOO 10 0.850 0.OS7 

STN-4-100 STP-4-100 4 0.32S 0.100 
STN-5-100 STP-S-100 5 0.4S0 0.100 
STN-6-100 STP-6-100 6 0.5S0 0.100 
STN-7-100 STP-7-100 7 0.6S0 0.100 
STN-S-IOO STP·S-100 S 0.7S0 0.100 
STN-9-100 STP·9-100 9 O.SSO 0.100 

1. Overall width (in.) 0.200 2. Contact width (in.) 0.040 3. Thickness (in.) 0.150 

Typical Load 
Current (I'a) 

Typical Load 
Voltage (mv) 

Typical Short 
Circuit (I'a) 

Open Circuit 
Voltage (mv) 

100 Series I 270 270 31S 325 
800 Series 180 180 2S0 225 

Maximum Response Time: 20 I'seconds. Operating Temperature Range: 
-65°C to +17SoC. Reverse Voltage: -1.0 VDC bias voltage produces 
best results. -S.O VDC is pOSSible, but special design is required for 
higher voltages. 

CUSTOM PHOTOVOLTAIC 
THIN-FILM READOUT ASSEMBLIES 
Provides the system designer with previously 
unavailable capability in the area of light 
sensitive arrays. Features small size, mod
ular layout, intimate sensor/amplifier con
nections and adaptability of the entire unit 
to most forms of optical housing. Reduces 
the complexity of final product design. Initial 
amplifiers are DTL or TTL compatible. Com
plete opto-hybrid subsystems possible. 

Power Requirement: +SV ±.2SV @ SmA/ 
circuit. Switching Time: II'S or less from full 
off to full on. Light Level: SOO foot candles. 
Operating Temperatures: -2SoC to +80oC 

Typical Twelve Non-operating temp. - 55°C -100°C. 
Position Card Reader 

CUSTOM HYBRID CIRCUITS 

Sensor Technology can produce thin-film 
hybrid circuits according to a wide assort
ment of customer speCifications. All phases 
of production, from thin-film layout to pro
duction and testing, are undertaken at our 
plant by a highly qualified staff. Both epoxy 
molded and hermetically sealed packages 
are available. 

SENSOR 
TECHNOLOGV, 
INC. 
7118 GERALD AVE. * VAN NUYS, CALIFORNIA 91406 
TELEPHONES: (213) 781-2154 * (213) 873-1S33 
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Photodetec+or 
Features for all 
UDT Models 

GENERAL NOTE 

o SPEED TO 4 NANOSECONDS 

Employing the Schottky Barrier technology. 
United Detector Technology has capitalized 
on the improved sensitivity and spectral re
sponse characteristics offered by this propri
etarY technique. The response curves to the 
right represent aU UDT devices. These curves 
depict the Quantum efficiencY, absolute sen
sitivity and relative sensitivity of all devices, 
The first dotted line (on the left) shows the 
increase in Quantum efficiency that can be 
expected with V.V. enhancement .. The dotted 
line farthest to the right represents the in
crease in Quantum efficiency that can be 
expected "'ith infrared enhancement. Both 
U.V. and LR. enhancement features are 
optional. 

o MAXIMUM SENSITIVITY 

o BROAD SPECTRAL RESPONSE 

o ACTIVE AREAS TO 8 CM 2 

STANDARD SERIES PHOTODETECTORS 

ff\ , \ 

\\\ 
.. \ 

United Detector Technology's standard series 
of detectors are circular configured and 
mounted in specially formed anodized alumi
num housings termina ted to a BNC connec
tor. Two exceptions, the PIN-3 and PIN-5, 
because of their small size are mounted in 
TO-IS and TO-5 transistor cans respectively. 
"LC" desIgnates the Imv capacity series. The 
low capacity group is constructed on partic
ularly high resistivity (40 K ohm-em) sili
con. The PIN-12LC has the lowest distributed 
capacity per unit area of any other detector 
on the market. The capacity given for each 
detector is the value when fully depleted, 
usually about 90 volts. 

LIGHT POSITION SENSING PHOTODETECTORS 

SPECIFICATIONS 
PIN SC /10 

Mounting Diameter (O.D.) .975" 
Active Area Dimension (L) .4" 
Active Area .16 in. 

...L 
0.185" 

T 
..L 

0.185" 
T 

..2-
0.185" 

T 
" -

I .. 

PIN SC /25 
2.225" 
1.25" 
1.56 in. 

LSC 4" 

UDTNo. 

SC /10 
SC /25 
LSC 2" 
LSC 4" 
LSC 9" 

CUSTOM ENGINEERED PHOTODETECTORS 

The Schottky technolog'y employed by United Detector Technology is very readily 
adaptable to new 'geometries and to modified characteristics. Many specialized photo
detectors have been desig'ned for our military and industrial customers. and in most 
cases without the high cost of custom engineering. 
Geometries possible include lengths to 10 inches, widths to 1 inch, diameters to 2 inches. 
Linear arrays with densities UP to 50 elements per linear inch. Single element size down 
to 10 mils. 
Special characteristics include UV response from 1000A to 3000 A, greater than 10% 
of maximum. Capacitance at 90 volts less than 30 pf /ern . Quantum efficiencY at 
1.06 micron greater than 50%; at 1.15 greater than 30 f/t with IR enhancement. 

Area (cm' ) 
1.0 

15 
3.2 
6.4 

14.5 

LSC gl1 

• I 
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SPECTRAL CHARACTERISTICS OF 

ALL MODELS OF UDT PHOTODIODES 

SPECIFICATIONS 

Min. Capac-
Pin No. Area (cm') ity (pi) 

3 0.01 1 
5 0.03 5 

10 1.3 130 
6LC 0.08 31 
8LC 1.0 50 

12LC 3.0 35 

United Detector Technology light position 
sensing devices are sensitive silicon photo
detectors that give two electrical output 
signals, One corresponds to the position of 
a light spot on the surface and the other 
corresponds to the intensity of the light 
spot. 
The single axis LSC series offer position 
sensing over standard lengths of liz, 2. 4 
and g inches, Non-standard lengths are 
available on special order . 
The two-axis Se-l0 and SC-25 detectors 
provide position sensing over a 0.4 and 1.25 
inch square area respectively . 
Position sensitivity is 0.2 microamperes / 
milliwatt /mill with resolution of one mil
lionth of an inch and linearities better than 

Both single and dual a xis models offer all 
the advantages of United Detector Tech
nology's high quality line of standard model 
Schottky barrier photodetectors. 
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PHOTOCONDUCTIVE 
CELLS 

Five types, ranging from CdS to CdSe with resistance tolerance ±33%% 
HOW TO ORDER (example) 

VT-IQ2 
series/ T'resistance 

material 

MATERIAL 
Type 0 CdS (Bioad Spectrum) 
Type I CdSe (High Speed) 
Type 2 CdS (High Stability) 
Type 3 CdS (High Speed) 
Type 4 CdSe (low Resistance) 

VT -100 Series (Plastic) 
200 MW @25'C 

Part No. 2 Ft.-C Max. 
Resi •. KO Volt. 

VT-lOl 1.6 200 
VT-IOI 3 200 
VT-IOIH 6 200 • VT·I02l 9 300 
VT-I02 16 300 
VT·I03l 32 300 
VT·I03 66 300 
VT·I04 136 300 
VT-Ill 2.3 200 
VT-IllH 4.6 200 
VT-1I2l 9.2 300 
VT-1I2 22 300 
VT-ll3l 44 300 YT·IOO 
VT-ll3 60 300 (.OW 
VT-l2l 3 200 Thickness) 
VT-12IH 6 200 (Diam .. 368") 

VT-122l 9 300 Plastic 

VT-l22 16 300 
VT-123l 32 300 
VT-123 66 300 
VT-124 136 300 
VT-132 10 200 
VT-133l 14 200 
VT-133 28 200 
VT-14l .6 200 
VT-141 1.2 200 
VT-14IH 2.4 200 
VT-142l 4.8 300 
VT-142 7 300 
VT-143l 14 300 
VT-143 28 300 

VT -lODE Series (Epoxy) 
200 MW@25'C 

Part No. 2 Ft.-C Max. 
Resis. KO Volt. 

VT-IOIE 3.3 100 
VT-IOIHE 6.6 100 e VT-102lE 9.9 300 
VT-102E 17.6 300 
VT-IllE 2.5 200 ! i VT-IllHE 5.0 200 i VT-ll2lE 10.0 300 
VT-ll2E 24.2 300 I 

VT-l2lE 3.3 100 
VT-12IHE 6.6 100 VT·IOOE 
VT-122lE 9.9 300 (Dlam. Yz"') 
VT-l22E 17.6 300 

(Y4"Thick) VT-133lE 15.4 200 
VT-133E 30.8 200 
VT-14lE .66 200 
VT-14IE 1.32 200 
VT-14IHE 2.64 200 
VT-142lE 5.3 200 

VT -200 Series (TO-18) 
50 MW @ 25'C 

Part No. 2 Ft.-C Max. 
Resis. KO Volt. 

VT-201 4.3 100 
VT-202 8 100 .,. VT-202H 15 100 
VT-203 22 300 

:1 VT-203H 44 300 
VT-204l 88 300 
VT-204 110 300 
VT-205 1000 300 VT·lOO VT-2Il 2.3 100 TO·18 VT-2IlH 3.5 100 (Oiam, .183) 
VT-212l 6 100 
VT-212 7.8 100 
VT-213l 16 100 
VT-213 22 300 
VT-213H 32 300 
VT-214l 64 300 
VT-214 140 300 
VT-221 6.8 100 
VT-222 10 100 
VT-222H 20 100 
VT-223 40 300 
VT-223H 65 300 
VT-224L 80 300 
V.-224 500 300 

PEAK SPECTRAL RESPONSE 
5650 A 
7350 A 
5150 A 
5500 A 
6750 A 

VT-200 Series (TO-18) cont. 
VT-225 1000 300 
VT-232 100 100 
VT-233l 150 100 
VT-233 350 100 
VT-234 ·700 100 
VT-235 1400 300 
VT-241 2 100 
VT-24IH 4 100 
VT-242l 8 100 
VT-242 15 100 
VT-242H 30 300 

VT -300 Series (TO-5) 
125 MW @25'C 

Part No. 2 Ft.-C Max. 
Resi •• KO Volt. 

VT-30l 1.8 200 8; VT-301 3 200 
VT-30IH 6 200 
VT-302l 10 300 
VT-302 16 300 
VT-303l 32 300 
VT-303 70 300 I 

VT-304 144 300 
VT-305 1000 300 VT·30D VT -311l 2.1 200 
VT-311 4.2 200 TO·5 

VT-312l 8.4 300 
(Oiam .. 323) 

VT-312 22 300 
VT-312H 30 300 
VT-313l 60 300 
VT-314 140 300 
VT-32l 1.95 200 
VT-321 3.9 200 
VT-32IH 7.8 200 
VT-322l 15.6 300 
VT-322 31.2 300 
VT-325 1000 300 
VT-333l 14 200 
VT-333 28 200 
VT-34l .6 200 
VT-341 1.2 200 
VT-34IH 2.4 300 
VT-342l 4.8 300 
VT-342 7 300 
VT-343l 14 300 
VT-343 28 300 

VT -500 Series (TO-8) 
500 MW @ 25'C 

Part No. 2 Ft.-C Max. 
Resi •• KO Volt. 

VT·50l 1.3 200 • VT-501 2.6 200 
VT-50IH 4 300 
VT-502l 8 300 
VT-502 16 300 
VT-503l 32 300 
VT-503 66 300 
VT--5ll .7 200 
VT-5I1l 1.4 200 
VT-511 2.3 300 VT-500 VT-5I1H 4.6 300 
VT·512l 9.2 300 10-8 

VT·521 2.6 200 
(low Profile) 

VT-52IH 5 300 
VT-522l 9 300 
VT-522 18 300 
VT-523l 36 300 
VT-533l 12.5 200 
VT-533 25 200 
VT-54l .25 200 
VT-541 .5 200 
VT-54IH I 200 
VT-542l 1.5 300 
VT-542 2 300 

DUAL ElEMENT CELLS 
Part No. 2 Ft.-C Max_ 

Resis. KO Volt. 
VT-302/2 16 200 (ea. l4) 
VT-303l 32 200 (ea. l4) 
VT-312/2 5 200 (ea. l4) 
VT-313l/2 10 200 (ea. l4) 
VT·34l/2 1.5 200 (ea. l4) 
VT-341/2 3 200 (ea. l4) 

VACTROLS 

Standard Hermetic LED LED Dual Low Profile 
Unit TO-5 Hermetic Epoxy sealed Isolated TO-5 LED 
1.5v 25c to 30c Low signal Epoxy Photo- Coming 
(incand.) to more than require- sealed. Less conductor soon. A 
115v (neon). standard ments than $7.00 LED smaller 
less Ihan VACTROl compared in volume. Complimenls lED 
$1.00 for in modest to lamp the complete package. 
1000 or quantities. devices. All line. Anticipated 
more. solid state. Expensive price $6.00 

less than compared in volume. 
$7.00 in to others. 
volume. 

PHOTOVOL TAlC CELLS 
Photovoltaic cells start with a layer of selenium onto which a 
junction of CdSe is formed. A subsequent layer of CdO or Au acts 
as a current collector. The two types are specified as A for the 
Au layer and B for the CdO type. B is high output for low light 
and best for amplifier use. Specify A or B after part number, 
e.g. SIOO EB. 

STANDARD SIZES 

UNMOUNTED SIZES MOUNTED SIZES 
Minimum 

Part Microamp Part Dimensions (Inches) 
Number Size (Inches) Output Number Thickness Diameter 

RX5 .250 diameter 12 RIOM % 1% 
RXIO .375 diameter 20 RIOOM % 2,. 
RXI5 .500 diameter 30 RIOMI 13132 1% 
RX80 1.000 diameter 130 RIDE 13/32 1% 
RI 1.130 diameter 220 R75E 7/,6 2 
R5 1.375 diameter 305 *RX80H ,. IVa 
RIO 1.500 diameter 360 *RX80T I,. I,. 
R75 1.770 diameter 400 RIOOK 1%, 25/ ,6 
RIOO 2.000 diameter 750 
SXIO .250 x .484 14 RIOOG 23/32 29/,6 
SI .440 x .730 80 
S2 .654 x .765 110 Metal- epoxy case octal plug 
S3 .622 x 1.118 150 SIOOM T(,.) x W(l %,) x 
S4 .654 x 1.160 250 l(J29Im 
S5 .535 x .875 100 Plastic case - acrylic window 
S7 .843 x .875 205 SIOOE same as SIOOM 
S8 .875 x .875 220 
SID .640 x 1.459 240 Epoxy encapsulated 
SII .890 x 1.118 250 

*Hermetic cases SI3 1.500 x 1.500 650 
SI4 1.437 x 1.937 730 NOTE: Unmounted Cells less than 
SI7 .281 x .875 75 045" thick 
S50 .250 x 4.188 305 NOTE: The above microampere S55 .500 x 5.859 720 output based upon a cell tempera-
S56 .437 x 6.000 725 ture of 75'F., a color temperature 
SIOO .886 x 1.689 360 of the light source of 2850'K, 100 
SI50 .250 x 6.000 360 foot candles, 150 ohm load. 

PAM-l PHOTOCELL AMPLIFIER MODULE 
The Vactec Photocell amplifier module (PAM) consists of a matched selen
ium photocell and a high gain operational amplifier. All solid st.te unit 
replacement for phototube and associated amplifier. 

Specifications 

Input ± 15 VDe; ± 15 ma max. 
Output 0-10 VDC; 2 K min. load resistance (I) 
Sensitivity Below 0.001 fc. 
Photometric Response (min. with 2850· K Source) 6u V /fc/ohm 

(1) Load resistance is the parallel combination of feedback and external load. 

Write for Se bulletin SPV4B or CdS & CdSe bulletin 
PCDS for complete information. 

~~> VACTEC, INC. 
~ ... 2423 Northline Industrial Blvd. 

Maryland Heights, Missouri 63042 
Phone Area 314, 872-8300 
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BULOVA L) LIGHT CHOPPERS/SCANNERS 
APPLICATION AREAS 

- Spectrophotometers 
- Mass Spectrometers 

- Radiometers 
- Bolometers 
_ IR Detectors 
_ Star Trackers 
_ Horizon Sensors 

_ Burglar Alarm Systems 

- Intrusion Systems 
_ Telemetry Systems 
_ Colorimeters 
_ Densitometers 
_ Ion Beam Choppers 

_ Information Storage Systems 

LIGHT CHOPPERS 

L2C 

L40C 

Potent Pending 

OPTICAL SCANNERS 
(Patented) 

MODEL L-50 

MODEL L-44 

Performa nee Benefits 

• No wearing parts 

• Low power requirements 

_ Small size 

• No lubrication needed 

_ lightweight 

• Reference signal voltage available 

A NEW CONCEPT OF LIGHT MODULATION 
THAT OUTMODES MOTOR DRIVEN TYPES 

Light choppers are used to chop light and similar energy beams, switch a 

radiation source to two or more sensors, switch two sources alternately to one 

sensor, scan on area with a radiation source, and for many other purposes. 

Based upon the balanced vibrating members of a tuning fork, optical choppers 

offer outstanding advantages over motor driven types. Features-

- Power requirements as low as 500 mw - No lubrication needed _ No 

wearing parts - Lightweight-l /2 to 3 ounces maximum _ Reference signal 

voltage available - Small size-os small as 7/8" x 3/4" x 3" 

STANDARD APERTURES (mm.) 
Frequency L40C L2C LaC 

10 10 
30 10 
50 10 

100 10 
-- - -- -- -~---.-,- -- - -- --,-------

150 10 
200 8 5.0 4.0 
400 5 3.0 3.0 
800 2 2.0 1.0 

---------- -- - ._----- --------- -------

1000 1.2 1.5 .8 
2000 .625 .5 
2500 .375 
3000 .300 

The length of aperture is 10 mm. minimum' 

TORSIONAL TYPE L44 for frequencies 100 to 1099 Hz 
L45 for frequencies 1,100 to 10KHz 

A fixed frequency device which can, in its simplest form, be used to cause 0 light, or energy beam to scan a target 
in a harmonic manner. 

SPECI FICATIO!,!S 

[
---

Fixed 
Frequen cy 
(CPS-HZ) 

100 
200 
400 
800 

1000 
2000 
4000 
6000 

10000 

Angular 
Amplitude 

(Peak to Peak)' 

20" 
14" 
10" 
r 
6" 
5" 
4" 
3" 
2" 

• Angle is doubled upon reftection. 

Maximum 
Mirror 
Size 

-~-
30 x 30 
20 x 20 
15 X 15 
10 X 10 
10 X 10 
7 x 7 
7 x 7 
5 x 5 

2-1/2 x 2-1/2 

Standard mirrors 9 x 10.5 MM 
Maximum angular velocity in degrees per 
second is 11" F 0 
ACCURACY, Normally ±2; beller on re
quest. 
REFERENCE SIGNAL, Squared wave; 5V rms 
min. into 50K ohms. 
OPERATING TEMPERATURE, - 55°C to 
+ 85°C. Other ranges available. 
INPUT, Approx. 400 mw at 24 to 28V DC 
Driver Amplifier for 11 5V AC also available. 
SIZE, 1- 1 /2 in. sq. x 3 in. high max. 
WEIGHT, 4 ounces approx • 

TA U T BA N 0 TY P E L 5 0 A mechan;cally r.sanant dev;ce ;n wh;ch the restor;ng force ;s 
- a taut ribbon. Power to stort and maintain the oscillations is 

furnished by a solid state driver powered from d.c., optional 
110V AC drivers are also available. --------l---·~--- ---.----. Freq. Ra.nge Mirror Angle Stock Mirror 

HZ Peak to Peak Size 
--_._----- - ---- --------~ ---~--

5 to 24 30" 25 x 25 M M 
25 to 40 25" 15 x 15 MM 
41 to 99 20" 15 x 15 MM 

100 to 149 15" 10 x 10 MM 
150 to 199 10° 10 x 10 MM I 
200 to 400 5° 10 x 10 MM 

_,. __ ,.u .,."._, _________ _ 

ACCURACY, Normally ±2';;, from 0 to 
40°C (higher on request). 
REFERENCE SIGNAL, 1 V p to p min. into 
50K ohms_ 
OPERATING TEMPERATURE: -40 to + 50°C. 
INPUT: To driver unit 6 ta 28 V DC. 
SIZE, 1-1/2 x 1-1/2 x 3/4" high. 
WEIGHT, .75 oz. approx. 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal Filters • LC Filters • Tuning Forks • Fork 

Oscillators • Ovens • Coils. Servo Amplifiers 

BULOYA AMERICAN TIME PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY. INC. WOODSIDE, N. Y. 11377 • 212335-6000 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1777 
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'" t)GAMMA 

SCIENTIFIC 

Systems to solve 
light measurement problems. 

You'll find two basic differences in Gamma Scientific's 
light measurement instrumentation. 

First, we offer a systems approach. No special engi
neering. No special adapters to build. No calibration 
problems. All Gamma Scientific instruments and acces
sories are fully compatible. You can build a complete, 
operable system in minutes using standard modules like 
those shown on the right. And we'll guarantee the per
formance from input to output. 

The second difference is flexibility. We build a com
plete line of fully compatible plug·in heads, accessories 
and attachments. You can change from one configura
tion to another quickly ... meet your various instrumen
tation needs with the same basic system. This flexibility 
eliminates the limitations of single-purpose equipment_ 

Here are the standard building blocks for your system: 

INPUT 
EXCITATION 

LIGHT TO BE 
MEASURED 

CALIBRATED 
SOURCES 

* * * 
GAMMA SCII:NTIFIC 
NBS TRACEABLE 
SOURCES: 

• RADIANCE 
• LUMINANCE 
• IRRADIANCE 
• ILLUMINANCE 
• IlLUMINANT "A" 
• PHOSPHOR 

SIMULATORS 
• SPECIAL 

SOURCES 

For example: 

TELESCOPE 

SCANNING 
MICROSCOPE 

SCANNING 
MICRODENSI· 
TOMETER 

I 
PHOTOPIC 
FILTER 

MICROSCOPE 

SCOTOPIC I FilTER 

TRISTIMULUS 
FILTER 

COLOR 
TEMPERATURE 
FILTERS 

FLEXIBLE FIBER 
OPTIC PROBE 

SPECIAL 
SELECTORS 

MICROREFLEC· 
TOMETER 

System 2020SR, indicated by the shaded blocks above 
and photo at right, is a subnanowatt spectroradiometric 
system. It provides: 

* Wavelength range 350-750nm 
* Direct reading at any 7 selectable wavelengths 
* High efficiency (f3.5) diffraction grating 
* Half-power bandwidth 4nm 
* Maximum sensitivity 0.01 nw / cm2 / nm 
* Wavelength accuracy ± 2.5nm 
* Price $2590.00 

let us help you select the light measurement system to 
meet your requirements. Call 714/291-2230 collect. Or, 
write to Manager of Applications Engineering, Dept. 301, 
Gamma Scientific, Incorporated, 2165 Kurtz Street, San 
Diego, California 92110. 

I 

I 

I 

I 

GAMMA SCIENTIFIC 
PHOTOMULTIPLIER 
DETECTORS 

S 1 

S 4 

511 

S 20 

PULSE 
AMPLIFIER 

GAMMA SCIENTIFIC 
PHOTOMETERS 
(ELECTRONICS) 

LOGARITHMIC 
LINEAR 

* INTEGRAL METER * AUXILIARY 
OUTPUT TO: 
• DVM 
• X-Y RECORDER 
• STRI P CHART 

RECORDER 
• AID CONVERTER 

® 

GGAMMA 
SCIENTIFIC 
Incorporated 
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Amglo manufactures 36 different types of standard pyrex 
and quartz linear tubes. New standard tubes include de
signs in excess of 500 types. 
Listed below are a few of the various types: 

Typical 
Arc Lgth. 00 Input 

Part No. (inches) mm Joules'" 

LSP160 I" Pyrex 6 100 
LSP360 3" Pyrex 6 150 
LSP380 3" Pyrex 8 200 
LSP680 6" Pyrex 8 250 

1 
,1~ 

11.) 
, .1 

LSP12100 12" Pyrex 10 350 
LSP20100 20" Pyrex 10 700 

LXQ360 3" Qua rlz 6 300 
LXQ660 6" Quartz 6 600 
LXQ380 3" Quartz 8 600 
LXQ680 6" Qua rtz 8 800 
LXQ6100 6" Quartz 10 1200 
LXQ6150 6" Quartz 15 2500 

* Depending on pulse width Ratings for 1·2 MS pulse width. 
Ocher Linear Tubes available with special electrodes. 
Tube Diameter to 25mm OD and lengths to 30". 

JJJJ j 
H-88 SERIES SIGNAL, STROBOSCOPE 
AND PHOTOGRAPHIC FLASHTUBES 
The H-88 series tubes were especially created for applications requiring 
heavy duty use under exaccing conditions. The tube is constructed of 6mm 
0.0. Pyrex with Iron triple carbonate coated electrodes. The H-88 is ideal 
for aircraft strobe beacons, high intensity warning lights, photographic speed
light and high speed stroboscope applications. 
H-88-0 
Tube only - Iwo turn Hel ix 3/8 I.D. 
'li'," Centers, 13/4" Overall length. Flex
ible braid connection. Triggering may 
be accomplished with a fine wire 
wrapped around tube making contact 
with silver stripe. 
H-88-T ' 
Same as H-88-0 except with trigger band. 
H-1I8-B8 
T-88-T Mounted in Octal Base. Mounts 
in standard octal socket type 78S8 Dia. 
11/8 x 2W' high exclusive of pins. 
H-88-BFS 
H-88-B series with frosted cover for flat 
diffused light. 
H-88-W 
With White Reflective Base. 
The H-88 is available in 4 pin, Octal 

~···'·· .. ·.··········~"~··l'··'······i."." ·t· .. ,/.~ 

~ ; 

OJ 
H-88-0 H-88-T 

and 3 pin wafer bases. H-88-BS H-88-BF6 H-88-W 
GEN ERAL SPECIFICATIONS: 
Operating voltage: 450-900. Maximum Input: 125 joules/flash. Maximum 
recommended average pou'e,.; 10 watts. Output: 4500 Lumen seconds at 125 
joules. At 10 joules (450 volts) the peak output is approximately 1 million 
lumens (250 lumen-seconds) at a flash rate of 60 per minute. 

REFLECTOR ASSEMBliES 
FOR USE IN STROBOSCOPES, 
WHEEL AND BALANCING 
EQUIPMENT. 
ARA400SD-H88P4 Semi Diffused Flat 

Field 
ARA400S-H88P4 Specular Finish 
ARA400S-H88TP4 with built in Trig-

ger Coil 
ARMOO Series is 4)>," Diameter x 
37/8" Deep, operating at 350-600 
Volts. Other sizes available. 
Ratings (H88 type tube) 
Max. Energy, 125 Joules per flash 
Repetitive Flashing, 60/minute 
10 Joules/flash - 100 flashes/sec-
ond - .1 joules/flash 

ELECTRICAL SYSTEMS AMGLO PS-4000-28 
Energy charging supply for use in Flash Photolysis. High 
Energy Stroboscopes, Flash Photography, Laser Excitation. 

The PS 4000-2B is a versatile equipment designed for reli
able continuous use. The unit features Variable Energy up to 
1200 Joules/Flash at a rate of up to 6 Flashes/second. Pulse 
width is variable from 20 Microseconds to 1 Millisecond, 
depending on Flashead selected. 

The PS 4000-26 is truly representative of Ihe Quality 
Workmanship expected of the No. 1 Source for Light. 

AMGLO AC 5000- J 
Energy Storage Charging Supply 
The AC 5000-1 is a low cost O-SKV supply containing a 
versatile trigger module. The AC 5000 will charge an 
External 50 MFD CapaCitor to 4000 Volts in 10 seconds. 

eem 1969 

Amglo Helical Tubes are available in Pyrex and 
Quartz in ID's from ~" to 4" and tubing diameter 
to 25mm. 

Tubg. Tr:~~~1 Oia. 
Part No. Turns OIA. mm Joules 

HSP28,V2A V2" Pyrex 8 200 

HSP48,V2A 4 112" Pyrex 8 400 

HSP58,V2A 5 V2" Pyrex 8 450 

HSP51O,V2A 5 1112" Pyrex 10 1000 

HXQ28'V2A 11211 Quartz 8 800 

HXQ48,V2A 4 V2" Quartz 8 2000 

HXQ51O·1V2A 5 1112" Quartz 10 4000 

HXQ515·1A I" Quartz 15 10000 

Helical Lamps available in 6mm OD to 25mm OD 
Quartz and Pyrex and 10' s to 4". 

TYPE HD-2 TYPE HD-2A 
Operating voltage 350-500V. Energy 
input 30 to 150 Watt-seconds. For 
use with electrolytic condenser of 
450 volt rating. Use AMGLO ST25 
Trigger Transformer. 

Operating voltage and energy input 
similar to HD-2. Employs two turn 
helix with central cathode housing, 
producing longer life characteristics 
than HD-2. Use with AMGLO 
MT5:; Trigger Transformer. 

Part & Description 

HO-20 
Tube only 

HO-2 
Tube mounted in 
Reflective Base 
with Glass Cover 

HO-2R 
HO-2 mounted in 
AR 365 Reflector 

U-35-0 

Glass portion of 6 MM tube 
11/2" long x 3/4" wide. 
Mounts on V2" Centers. Flex
ible Braid Electrode Con
nections. For noncritical ap
plications, a fine wire may 
be wrapped around nose of 
tube to apply trigger pulse. 

EXPERIENCE 

Part & Description 

HO-2AO 
Tube only 

HO-2A 
Tube mounted in 
Reflective Base 
with Glass Cover 

HO-2AR 
HO-2 mounted in 
AR 365 Reflector 

U-35T 

Same as U-35-0 ex
cept with adjustable 
Trigger Band. Ideal 
for Stroboscopes 
and Amglo Flat 
Field Series Reflec
tors. 

U-35-B 

U-35-T Mounted with 
white Reflective Disc in 
3 Pin Base. Plugs into 
standard 6 Prong Radio 
Tube Socket Type 78S6. 
Dia. 11/8" x H'4" high, 
exclusive of pins. 

The production of reliable and efficient flashtubes is 
an art understood and practiced by relatively few 
organizations in the' world. The development of these 
devices involves an intimate and extensive knowledge 
of plasma physics, precious metal properties, vacuum 
technology and electronic control systems. In addition, 
the ability to produce these devices requires the utili
zation of skilled and highly specialized craftsmen. The 
AMGLO Corporation is a leader in this field because 
it has the background, craftsmen, and over 30 years 
of practical in producing flashtubes. 

es 
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·SnedCO&;; 
. INSTRUMENT 

DIVISION 

spedcor electronics, inc. 
Lavoie Analab Benrus Instrument Division 
70-31 84TH ST .• GLENDALE, N. Y. 11227 
(212) 894-8100 

DATA RECORDING CAMERA SYSTEMS 

FEATURING: 

RAPROMATIC® 35mm processi,:,g with On-Camera developing, fixing 

and viewing. 

Adaptable for recording a· wide variety of visible phenomena such as: 

Oscilloscope Traces • Large Screen Radar Displays • Ionosphere Patterns 

RAPROMATIC PROCESSING provides built-in film processing and viewing "On-Camera" within 60 seconds of exposure. Development and fixing 
are fast and thorough. Film is processed and fed thru "On-Camera" viewer where it can be evaluated within one minute of shooting. 

TYPES FEATURES 
3800·C • Automatically develops and fixes up to 100 feet 

SPECIFICATIONS 
POWER REQUIREMENTS: 

of 35mm film. 115 volts, 60 cycles, 1.5 amp. FOR CONTINUOUS MOTION 
FILM ADVANCE • Produces high quality negatives viewable in 60 DIMENSIONS: Approx. 11 3/4" high, 6112" wide, 

14112" deep. seconds. No loss of resolution. 
3800·P • No pumps, applicators, time/ temperature devices, WEIGHT: 13 pounds. 
FOR PULSE MOTION 
FILM ADVANCE 

free fluids. FINISH: Magazine-black wrinkle; viewer
buff enamel. • Mounts on Type 3625 cameras. 

~~--------------------~ =---------------~~~~~~-------------RAPROROLL® PORTABLE FILM 
PROCESSOR TYPE 3801 
Th is processor makes 
the advantages of the 
Rapromatic system avail

Raproroll Developing 
Web Type 3802A is de
signed for use in Type 
3800. Rapromatic Maga
zines. Raproroll 3802B is 
for use with Type 3801 

JUNIOR WASHER 
DRYER TYPE 3806 

This unit was designed 
expressly for use with 
Type 3800 Rapromatic 
magazines. Freshly pr,o_m able for developing films 

used in conventiona I magazines or in other types 
of photography. It will handle up to 100' of 
16mm or 35mm film. In addition to its delivering 
high qua lity negatives wh ich can be viewed im
mediately, very short lengths of film can be~ 
processed from cassettes or daylight loading 
spools. Electric and manual/electric drive units 
are available. 
For washing film prior to storage the Type 3803-1 
Washer Dryer is an ideal companion accessory. 

described below. Shelf 
life: unlimited if kept in freezer; 3 months at 
normal room temperature. Type 3809 (DuPont 
931 B Rapid Reversal) 35 mm film is recom
mended for use with Raproroll, but other pre
hardened-emulsion films may be used. Consult 
Spedcor for advice. When ordering Raproroll 
specify film type, size, length; e.g., Raproroll 
Type 3802A, 35mm, 100 feet, for Type 3809 

cessed film can be completely washed, dried, and 
placed on a· storage reel automatically and con
tinuously, immediately after passing through the 
viewer on the magazine. It is sufficiently com
pact to mount on an oscilloscope. Its 2-quart 
water capacity will handle a fully loaded maga
zine witho~t interruption. 
This unit is so compact and convenient that it is 
being widely adopted by photo labs for small-run 
35tnm processing. (DuPont 931B) film. 

FEATURES SPECIFICATIONS: 

TYPE 
3625 

• Binocular viewing through dichroic mirror - no parallactic 
errors. 

Power requirements: 115 volts, 60 cycles, 
0.5 amp. • Flat-field, non-distorting optics; slip hinge construction for 

quick access to exposure controls. 
Weight: 11'12 pounds 

for 
35mm FILM 

• Able to photograph fast transients by holding shutter open 
until the transient occurs. 

Size: Approx. 13112" high, 71/i wide, 13112" 
deep. 

• Data chamber permits simultaneous recording of data and 
scope traces. 

• Can be used with most oscilloscopes. 
• Negligible camera-to-scope RF and inductive interference .. with 

R F I suppressed models. Finish: Black wrinkle. 
CAMERAS: The complete Type 3625 camera assembly consists of a peri
scope incorporating a binocular viewer with viewing port control, light 
hood, and bezel clamp; a camera with 38mm fl1.9 Wollensak Raptar lens, 
an electrically operated holding shutter synchronized with the film advance 
system, a ground glass focusing slide, and a 3-element data chamber. 
The data chamber permits insertion of a card with written information 
into a data frame for simultaneous recording with the scope trace. The 
data chamber has its own optical system for projecting the data onto the 
edge of the film, and in addition incorporates a 4-digit counter for numeri
cal frame sequencing and a 24-hour clock which operates for 36 hours per 

winding. The data elements are strobe illuminated and easily accessible. 
NOTE: Data chambers cannot be subsequently added to camera assemblies 
ordered without them. 
The came,ra assemblies are electrically controlled by means of a cable
connected momentary contact push-button switch. Circuitry in the camera 
housing controls the shutter and the drive mechanism of its associated 
magazine. Automatic actuators are optionally available. 
The Type 3625 cameras are designed for use with Rapromatic Type 3800 
magazines and with the conventional 35mm magazines Type 3642 and 3643, 
all described below. 

TYPE 3003-A FOR SINGLE FRAME POLAROID FILM 
This single frame camera system consists of: 
1. A periscope with light hood and bezel clamp, permitting binocular viewing of the CRT screen through a dichroic mirror, which reflects image to 
film holder without parallactic error; 2. A camera with 75mm f/1.9 flat-field lens, apertures from f/1.9 to f/16, Alphax #3 heavy duty shutter with speeds 
of T, B, 1, 1/2. 1/5, 1/10, 1125, 1/50, and 1/100 second, 1 :0.9 and 1 :0.7 object-to·image ratios. Designed to multiple images on a single frame; 3. Type 
3640-A Polaroid roll film holder which accommodates all types of 31f4" x 4V2" print size Polaroid films. 

TYPE 3050 FOR POLAROID FILM PACK 
1. Same description as for 1 and 2 of Type 3oo3-A; 2. Type 100 Polaroid fiI m pac~ holder; accommodates all Polaroid films available in film pack form. 

MAGAZINES WITHOUT RAPROMATIC PROCESSING FOR TYPE 3625 CAMERAS 
Type .3642 C.ontinuous Motion Film Maguine 
Variable drive-Y,," to 8" per second. Remaining film footage indicator provided 
Type 3642 continuous motion film magazine accommodates 100 feet of 35mm 
daylight loading film. A synchronous motor drives the film through a 
variable gear train, providing film transport speeds of J{6' 1/8, 1/4, 112, 1, 2, 
4 and 8 inches per second, linear with respect to line frequency. Speeds 
as low as l"/minute and as high as 16"/second are available with modi
fication. Aperture size is 1" x 1112". 
The magazine is electrically connected to the camera assembly, closing 
the camera actuating switch opens the shutter and starts continuous motion 
of the film; releasing the switch closes the shutter and stops the film. 
Opening and closing operations each require 25-30 milliseconds. The 
mechanism may be readily hooked up for continuous monitoring or remote 
programming. 
Rapromatic portable processing equipment, described above, is recom
mended for convenient processing of film used with this magazine. 

CAMERA ACCESSORIES 

Type 3643 Pulse Advance Film Maguine 
Capable of operation to rate 1 frame/second Frame counter provided 

Type 3643 pulse film advance magazine holds up to 100 feet of 35mm day
light loading film. Aperture size is 1" x 3.4" (16 frames per foot), A modifi
cation is available with aperture size 1" x 1112" (8 frames per foot), for large 
screen recording applications. The drive motor is synchronized with the 
shutter mechanism and, when actuated, advances the film by one frame 
(±0.030"). A built-in neon light indicates advance of film to a new frame 
each time the shutter switch is released. 

The magazine is electrically connected with the camera assembly. Closing 
the camera actuating switch opens the shutter. Releasing the switch 
closes the shutter and advances the film one frame. Opening and closing 
operations each require 25-30 millisecondS; successive shots can be taken 
as rapidly as 1 shot per second. Electronic devices are available for 
automatic operation. 

SPECIFICATIONS 

Type 3600-C Hood. Enables the camera system 
to be used with any size cathode-ray tube for 
PPI, weather radar displays, etc. 

Type 3625-5 Lens Modification. Enables the 
camera to be used in large screen applica
tions. 

Type 3625-6 Fixed Shuller Timer. May be 
ordered to pulse at fixed repetitions. ranging 
from 1 pulse per second to 1 pulse in 24 
hours. 

INPUT SENSITIVITY: Trigger pulse amplitude - 1.4v 
minimumi Negative slope of trigger pulse - .25v/p.sec 
minimum; Maximum input voltage - ±25v. 
INPUT IMPEDANCE: 50Kf!. 
EXT. SOURCE: Source resistance 50K!"! maximum; Time 
constant (source resistance x shunt capacitance) not to 
exceed 50p.sec, e.g., if source resistance is 10KO, total 
shunt capaCitance must be less than .005"f. 

Type 3625·4 Adjustable Shuller Timer. Pulses 
the Type 3625 Series Cameras at repetitive 
rates ranging from 1 second to 3 hours, with 
shutter speeds ranging from 1 second to 6 
seconds. 

1780 

Type 3625-7 Transient Porgrammer. Triggered 
by the negative slope of the scope gate pulse, 
this device illuminates the scope graticule 
and data chatnber, closes shutter, advances 
film, and reopens shutter for next event. 
Variations in sequence can be provided for 
computer-monitored and other applications. 

OUTPUT RELAY CONTACTS: 1 form A to operate 
camera system; 1 form C for external use. 
NOTE: Relay de-energized for approx. 1 sec. after ap
plication of input trigger. 
REPETITION RATE: .9 pulses/sec. maximum. 
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BNF 

~v 
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I BND 

Model Color 
BNE-2 
BNE-3 
BNF-2 
BNF-3 
BNO-2 
BNO-2R 
BNO-3 
BNO-3R 

PILOT LIGHT ASSEMBLIES 
BNE Series - featuring a I-piece body construction, 
this miniature neon pilot is ideally suited to indicate 
toggle switch positions, or for other display configura
tions with space limitations. A particular characteristic 
of this model is the compact lens system protruding 
slightly above the panel. Operating voltage, 75 VAC 
without resistor; for 115 VAC operations use external 
resistors (150K for standard intensity, 33K for high 
intensity) not supplied. Single Y,,-32 mounting. 

UNF Series - similar to the BNE Series except that 
the lens system extends a greater distance beyond the 
panel for a bright illumination. This model has a per
manent built-in neon and operates on 75 VAC. An ex
ternal resistor required for 115 VAC. Turret type lugs 
are used for simplified hookup. Single Y,,-32 mounting. 

UND Series-combines an entirely new look in a space
saving pilot assembly. The neon protrudes beyond the 
panel to provide maximum light intensity. This model 
is available with or without built-in series resistor for 
75V or 115V operation, and is also available as standard 
or high intensity. Single %-32 mounting. 

One· 25· tOO· 500· 
Description 24 99 499 999 

Standard, less resistor .49 .33 .29 .24 
Hi-Intensity. less res. .59 _39 .35 . 29 
Standard, less resistor .49 .33 .29 .24 
Hi-Intensity. less res. .59 .39 .35 .29 
Standard, less resistor .49 .33 .29 .24 
Std., with 150K res. .59 .39 .35 .29 
Hi-Intensity, less res. .59 .39 .35 . 29 
Hi-Int., with 33K res. .69 .46 .41 .35 

'Red, Amber,.Clear, White - Specify Choice. 

BNG SERIES LAMP HOLDERS 
Alea offers a simplified, low-cost, snap-type lamp holder for 
miniature lamps. Various types are available, each adaptable to 

~
particular panel thickness, and can be Of-

-' dered in red, amber, clear. Detailed infor-
"f matian supplied on request. Less lamp. 

~ ~ Model tOO-over SOD-over tODD-over 
~ BNG ( ) 09 ea .08 ea. 07 ea. 

, 

PLN-
100 
PL-
105 

I 

ME-
680L : yJ 

~. I 
680 ~ 

Extremely small size lamp (equivalent to T-1%). Small
est neon in the industry. Bullseye appearance gives the 
largest glow where needed on top. Rounded top places 
the illuminated area closer to the viewing point. Metal 
base (Model MNE-4SL) increases light output and pra-
tects lamp from damage. One. 25· tOO· 500-

Model Description 24 99 499 999 
MNE-4 With Short Bare Leads .49 .33 .29 .24 
MNE-4L· With 10" Insulated Leads ,53 .35 .31 .26 
MNE-4SL With 10" Insulated .59 .39 .35 .29 

Leads and Metal Base 

PANEL MOUNTED ASSEMBLIES 
PLN-IOO Neon - panel mounted neon Brite Glo 
lamp assembly incorporates the crater electrode 
T-l % MNE-4L in a black phenolic case_ It has 
10" leads and mounts in a 114" hole. 

PL·I05 Incandescent - panel mounted lamp 
assembly is ultraminiature in size. A mate to 
the Brite Glo panel mounting series (PLN-100 
above) only with incandescent lamp that op
erates on 5V @ 60 mao and having 100,000-hr. 
life. Mounts in lj4" hole; has 10" insulated leads: 

Model 
PLN-lOO 
PL-105 

Panel Mtg. Lamp 
10" Leads Neon 
10" Leads Incand . 

One· 25- t 00- 500-
24 99 499 999 

.89 .59 .54 .45 

.79 .53 .48 .40 

BRITE GLO® INCANDESCENT 
Ultraminiaturized series that mounts in a 3116" 
hole. Available only with the most popular 5V @ 
60 mao rated lamps having a 100,000-hr. life . 
Sealed high temperature plastic assembly con
tains a standard #680 T-l lamp. Supplied either 
with long wire leads (Type ME-680L), or with 
pin contacts (Type ME-680). The ME·680 can 
also be used for PC boards. Colors available: 
Red, White, - Green, Blue, Yellow - specify 

Model Description 
ME-680 With Pin Contacts 
M E-680L With Long Leads 

One- 25- t 00- 500· 
24 99 499 999 
.89 .59 .54 .45 
.89 .59 .54 .45 

,', MC-680 With Pin Contacts .99 .67 .60 
"MC-680L With Long Leads .99 _67 .60 

" Contains a #683 T-l lamp. 
LARGER QUANTITY PRICES QUOTED UPON REQUEST 

RELAY FOR REMOTE 
CONTROL APPLICATIONS 

MODELS FR-101 SPST AND FR-I02 SPOT BASIC. This remote 
control component combines an isolated step-down transformer 
and a sensitive AC relay in a single laminated core that fits in a 
compact midget size package measuring on 21/8" x 13.4" x 11.4". 
It converts a 95-125 VAC power source to 30V that can be run 
through ordinary surface wiring without shocks and hazards. 
Operations of devices and machinery from remote distances 
are made possible for low voltage requirements. Typical uses 
are for safe switching and remote control applications, modern 
appliances, machine tools, and other automatic apparatus de
manding remote control circuits thereby eliminating shock haz
ards. Contact rating 5 amp @ 117 VAC. 

Maximum Load: 
5 amps @ 117 volts. 

Operating Voltage: 
95 to 125 volts, 

Current Consumed: 
Under 40 mao 

Isolated Voltage: 
Under 30 volts. 

Terminals: 

115 VAC 
INPUT 

6-inch leads for FR-I0l & 2. 
Plug-in for FRE-103. 
Octal Base for FRP-I04 

Life: 
Over 50,000 operations. 

Size With Cover: 
2118" x )3/4" X 11/4" (FR-101 & 2). 
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SCHEMATIC 
DIAGRAM 
For FR-IOI 

115 VAC 
OUTPUT 

FR-IOI 

One of 28 Design Ideas 
Remote Switching Lamp 

FRP-104 SPOT OCTAL PLUG - A standard octal base plug fea
ture is added to the basic relay for the industrial user. The relay 
is protected by a plastic dust cover. SPOT @ 5 amps. Specifi
cations are the same as FR-I02. 

FR-I03 SPOT PLUG·IN - Simply plug relay into outlet; it pro
vides the actuating voltage to a 117 VAC alarm or remote ac
cessory. Has a 3-way receptacle to select N.O. or N.C. circuit. 
Side jack serves as plug-in for remote switch or sensor. Specs 
same FR-I02. 

Model Contacts Description 
FR-lOl SPST Basic Relay 
FR-102 SPOT Basic Relay 
FR-l03 SPOT Plug-in 
FRP-104 SPOT Octal 

28 Design Idea Booklet Supplied 
(Free) shows circuits on how to 
build typical remote control cir· 
cuits of appliances; machine tools; 
TV commercial killers; fire, smoke 
and burglar alarms; garage doors; 
sprinklers - and other apparatus 
requiring safe, remote control cir
cuitry. 

One-
99 

3.85 
4.45 
4.95 
5.45 

28 
Design 

Ideas 

tOO' 500-
499 999 
2.95 2.57 
3_51 3.03 
3.79 3.37 
4.18 3.70 



SECTION 3900 

Miniature and Large Indicator 
Lights. Incandescent and Neon. 
Miniature units mount in 9/16" 
or .11/.16" clearance holes; Large 
units In I" clearance hole. Wide 
choice of cap shapes and colors
also include caps with mechanical 
dimming feature. 

Oil-Tight Indicator Lights. Incandescent and 
Neon. Mount in 11/16", I" or 1-3/16" clearance 
holes. For heavy duty industrial applications. 
ASK FOR CATALOG L-200. 

See YELLOW SECTION for Local Offices, Phones 

ASK FOR CATALOG L-161. 

MIL-L-3661 B 
A complete line of indicators 
to meet military requirements 
set forth in MIL-L-3661B. 
ASK FOR CATALOG CR.:.680. 

eem /1969 
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CURRENT LITERATURE 
Sub-Miniature Indicator lights 

Two Terminals, Fully Insulated ., ..... 
One Terminal (for Grounded Circuits) 
Edge lighting for Plastic Plates .. ",." __ ,,,. 
Sub-Sub·Minlatures (with Long life Lamps) 

Indicator Lighl-91 t Series ............ " ..... . 
Datalites: Ultra· Miniature Indicator lights 

Lampholders. Cartridges, Multiple Indicators 
Permanent Lamp Indicator lights (Ultra-Miniature) 
Telephone lamp Indicators 

Tele-Strips and Indicator lights 
Illuminated Push Button Switch-913 Series 
Illuminated Push Button Switch-922 Series 
Illuminated Snap-in Mounting Push Button Switches 

and Matching Indicator lights 
Twin lamp Placard Lights 
Single Plane Numeric Readout 
Heavy Duty OiI·Tight Indicator Lights 
Press· To-Test Indicator Lights 
Flashing Indicator Ught ,.,. 
Digest 01 Indicator Ughts 

(Sampling of "The Complete Line") 
Incandescent Indicator Ughts-120V 
Transistorized Indicator Ught for IC . 
A Cross Reference of DIALIGHT Catalog numbers to 

Military Type Designations and MS Drawings 

Send for your copies of these Catalogs. 

Catalog No_ 
. ... 1-178 

.1-157 
1-158 
l-i68 
1-205 

1-160 
1-203 

.. 10164 
1-204 
1-173 

1-209 
1-170 
1-181 
1-200 
1-201 

. ..... 1-202 

1-161 
1-206 

. ....... L-207 

CR-68Q 

TWO SIZES: 

Single Plane 
Numeric Readouts. 

Incandescent and Neon-
14 to 170 volts. 

(IHus. approx. 50% actual size.) 

(1IIus. approx. 75% actual size.) 

3/4" or I" characters. 
Display 10 numbers and 
10 letters. Compatible 
Caption Modules. 

Transistorized Indicator Lights. 
Incandescent and Neon. A "single 
package" containing light source, 
switching circuit, and all power cir
cuit and bias voltage connections. 

ASK FOR CATALOG L-207. 

eem /1969 

ASK FOR CATALOG L-181. 

Press-to-Test Indicator Lights. 
Incandescent and Neon. Mount 
in 15/32", 5/8" and I" clear
ance holes. Equal or exceed the 
operational and environmental 
requirements of MIL-L-7961B. 

ASK FOR CATALOG L-201. 

See YELLOW SECTION for Local Offices, Phones 

Twin Lamp 
Placard Lights. 
Conform to the 
operational and 
environmental 
requirements of 
MIL-L-3661B, 
M I L-E-5272 
and ABMA
MPD-l1023 
and 11064. 

ASK FOR 
CATALOG L-170. 

1783 
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[-;-)/ DRAKE 
I INDICATOR liGHTS I I 

1784 

BI-PIN CARTRIDGE-
- LAMPS, bodies aluminum, 
6 volts and up, long life in
candescent or neon, fit Drake 
or any mfgr.'s holders. Inex
pensive all plastic cartridges 
also available. 

- LAMPHOLDERS, black anodized alu
minum, indexed to accept lamps with 
legends; ideal for data processing or 
other computer applications - commer
cial or Mi I itary. 

- CONNECTOR AND FASTENER, 
economical for commercial appli
cation with cartridge lamp elimi
nating lampholder. 

"PSB" SLIDE BASE 
INDICATOR LIGHTS 

Uses Sylvania PSB slide base lamps; choice of 
9 styles of lenses and solder or screw base lugs. 

"Deluxe Molded" Indicator Lights 

Drake's durable and finest - using T31f.1 min bayonet 
lamps and 120 V. incandescent for commercial appli
cation. I ncandescent or neon. Screw or friction fit lenses 
of many shapes and variety, also mech. dimmer for Mili
tary use. "Titel ite" type for water-proof and oil-tite 
appl ication. 

"TITELlTES" 

1" Lens Dia. 
Available for 

MIL-L-3661/38 

Oil, water or dust-proof indicator lights with many lens 
styles for most incandescent lamps. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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I I lAMPHOlDfRS I I I Reliability Since 1932 

"ASTROllTES" and "GEMlITES" 

"Astrolites" - Military or commercial - are Drake's 
tiniest, with built-in long life incandescent T1 lamp. 
Choice of 5, 12 volts; wire leads. 

"Gemlite," small for commercial application with 2 lug 
termination using T1 Sub-Midget Flanged replaceable 
lamp in 5, 12, and 28 volts. 

"TINY LITES" 

Exclusive Drake, economical, with midget screw based 
lamp, for limited space requirements, choice of dome, or 
flat faced lens, with or without legends. 

"MF" INDICATOR LIGHTS 

Incandescent and neon Midget Flanged lamps are used 
both for commercial and Military having hundreds of 
varieties, lens shapes and colors including "Press-to
Test," "Titelite," etc. 

DRAKE MANUFACTURING CO. 
4626 N. OLCOTT AVENUE 

HARWOOD HEIGHTS, ILLINOIS 60656 

312 AREA 867-7227 • TWX 910-221-0236 

"GLO-lITES" 

=11 
Commercial one-piece nylon, amber, red or white body 
and lens (flush or protruding lens with or without metal 
bezels). Built-in resistor and long life neon lamp. Choice 
of NEW "Twist-lock," plug button or nut mount; wire or 
lug termination. Also NEW High Temp. Aluminum 
"Glo-Lite." 

ALL PHOTOS APPROXIMATELY';' ACTUAL SIZE. 

(-~)I DRAKE 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1785 
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ELDEMA 
INDICATOR LITES 

C-LITES 

INCANDESCENT C-L1TES 

SERIES CF - Mates with all DH Holders 

STYLE 

CF03 
Short Flat 

CF02 
Flush 

CFOl 
Dome 

NEON C - LITES Mates with DH Holders 

SERIES CG - SERIES CR 
STYLE 
CG03 

or 
CR03 

CGOl 
or 

CROl 

CG04 
or 

CR04 

C-LITES 
SERIES CN, CL AND CM 

NEON C-L1TES 
SERIES CN - - neon lamp built-in resistor 

Mate with DN Holders 

CNO l-RCS-N 117 

CN04-WCS-N123 

Slightly longer than new CR series. 
Otherwise the two types are identical. 
Specify in same manner except use CN 
instead of CR. CN03 style is available. 

LENS MARKING 
Eldema flat top lens styles may be pro
vided with hot stamped legends. Normal 
markings in black-other colors to order. 
Specify marking requirements in com
plete detail. 

1786 

Eldema CLites are 2-pin cartridge lamps that are easily inserted from the front 
of the panel into the D-Holder assembly. CLites are in three basic series: 
CF-incandescent, CG-neon, and CR-neon with built-in resistor. 
Clear anodized aluminum case - stainless steel pins - plastic lens cap - high 
dielectric insulation - meets Mil-L-3661. Mate with all DH Series holders. 

LENS COLORS 

ACS 
BCS 
CCS 
GCS 
RCS 
WCS 
YCS 
ATS 
BTS 
GTS 
RTS 
WTS 
YTS 

Amber Clear 
Blue Clear 
Cloudy Clear 
Green Clear 
Red Clear 
Water Clear 
Yellow Clear 
Amber Translucent 
Blue Translucent 
Green Translucent 
Red T ransl ucent 
White Translucent 
Yellow Translucent 

SPECIFY STYLE - LENS COLOR 
AND LAMP NUMBER 

Example: CF03-RTS-2187 

LENS COLORS 

CLEAR ONLY 

ACS Amber Clear 
CCS Cloudy Clear 
RCS Red Clear 
WCS Water Clear 
YCS Yellow Clear 

SPECIFY STYLE - LENS COLOR 

LAMP OR LAMP/RESISTOR 

Examples: CG03-RCS-NllO 
CR01-ACS·N123 

LAMP NO. VOLTS M.A. LIFE HRS 
2158" 3 15 10,000 

680 5 60 50,000 
1730 6 40 1,000 
2114 6 60 3,000 
1784 (, 200 1,000 

2180 63 40 50,000 
2181 G.3 200 50,000 
1869" 10 J 5 50,000 
2107'" 10 40 5,000 
2174 12 40 3,000 

1705 14 80 750 
2182 14 80 50,000 
2102 18 40 1,000 
1762 28 40 1,000 
2187 28 40 25,000 

"Use with clear colors only. 

NEON LAMP-CG SERIES 

N 11 0 - Standard brightness 
N120 - High brightness 

NEON LAMP/RESISTOR-CR SERIES 

N 114 - Standard brightness 
medium life - 5GK 

N 117 - Standard brightness 
long life - lOOK 

N121 - High brightness 
medium life - 22K 

N 123 - high brightness 
long life·- 33K 

These are special purpose CLite types, each with mating single lamp D-Holders. 
The CL and CM have long life, higher voltage incandescent telephone type lamp 
bulbs. The CN is an older style neon CLite with resistor. 

INCANDESCENT C-L1TES 
TYPE CL24 

Mate with DL lampholders with DOG, 
D09 or D25 lens caps. Bulb end exposed. 

PART NO. VOLTS MA LIFE HRS 

CL24-6PS 6 140 5.000+ 
CL24-12PS 12 170 5,000+ 
CL24-24PS 24 73 5,000+ 
CL24-28PS 28 40 5,000+ 
CL24-48PS 48 5'1 5,000+ 
CL24-60PS 60 50 5,000+ 
CL24-120PS 120 25 5,000+ 

Q-SERIES 
CLIPS AND SOCKETS 

Q-082-4P P.e. Board Socket with 
CF03 C-Lite. Socket Mounts in 4 
. 040 Holes on .200 Centers. 

INCANDESCENT C-L1TES 
TYPE CM65 

Mate with DM lampholders with DOG, 
D09 or D25 lens caps. Light diffusing 
frosted lens. 

PART NO. VOLTS MA LIFE HRS 

CM65-6PS 6 140 5,000+ 
CM65-12PS 12 170 5,000+ 
CM65-28PS 28 40 5,000+ 
CM65-48PS 48 53 5,000+ 
CM65-60PS 60 50 5,000+ 
CM65-120PS 120 25 5,000+ 

Mounts C-Lites in 1%4" hole - Yi" centers. 
Requires access to both sides of panel. 

Q-081-905, Spring steel clip. 
Q-082-2K, Socket with solder lug terminal. 
Q-082-1M, Socket with solder cup terminals 

(not illustrated), 
Q-145-008, Rubber washer to ease in

stallation (not shown) . 

See YELLOW SECTION for Local Offices, Phones eem /1969 



D-HOLDER 

DHO-IOB-D14B 

DHN-IOB-D15B 

witheFO' .. 

DH SERIES - TYPE DHS 
MOMENTARY SWITCH-LITE 
Rear mounting, 3/8" hole 
Mate with CF, CG and CR CLites 

DHS-60~-A-D16~ with CF03 
Black anodized finish 

DHS·60B-A·D16B normally open 
DHS·60B-B-D16B normally closed 
DHS-60B-P-D16B press-tn-test 

Black or clear finish - specify B - black, 
S - clear (underlined letters in part 
numbers by illustrations, 2 places) 

DN SERIES SINGLE LAMPHOLDERS 
Rear mounting %" Hole, 
Mate with CN neon CLites 

DNO-lOB-014B with CNOI 

Slightly longer than DHO holder, other
wise identical and specified in same 
manner except use DNO instead of 
DHO. Rear mounting 3/R" hole only. 

For complete Technical information and 
detailed catalogs contact our' represen
tative listed in the EEM yellow pages. 

eem /1969 
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ELDEMA 
INDICATOR LITES 

Eldcma O-Holders mate with the plug-in C-Lite cartridge lamps. The standard 
OH Series is available in single lampholders, dual lampholders and matching 
switchlites. Other special length single lamp holders - Series ON, OL and OM 
to mate with the longer CLites are included. Anodized housings, nickel plated 
hardware - high temperature plastic lens caps - meets MIL-L-3661. 
RFI/EMI shielded versions are also available. 

DH SERIES SINGLE LAMPHOLDERS LAMP COLLARS 

l\fate with CF, CG and CR CLites 

HOLDER STYLE 

DHO - Rear mounting, )/R" hole 
DHN - Front mounting, I ,)/_)2/1 hole 

HOLDER TERMINAL AND FINISH 

lOB - Turret pin black housing 
30B - Solder cup bbck housing 
60B - Solder lu,'! black housing 

SPECIFY HOLDER STYLE - TER
MINAL AND FINISH THEN LAMP 
COLLAR OR LENS CAP STYLE AND 
LENS COLOR. 

Fm example: DHO-10B-D14B 
DHN-60B-D06BRT 

For clear anodized finish change letter B 
In terminal ~ finish and ill 1amr (ollar 
or lells cap to S - DHN-60lO)-D06lO)RT. 

An installation wrench that mates with 
the knurled ring on rear mounting 
holders and switchlites is available. 
Part number - Z-090-375 

OH SERIES - TYPE OHT 
MOMENTARY SWITCH-LITE 
Front mounting, 15/32" holt 
Mate with CF, CG and CR CLites 

DHT-6IS-A-D16S with CF03 
Cle;': allodiz;:-d finish 

DHT - 61B-A-D16B normall)' open 
DHT - 61 B-B-D16B normally closed 
DHT - 61B-P-D16B press-tn-test 

Four lug terminals - separate light and 
switch circuit - 1/2 amp rating: for 
normally open and closed types. 

OL SERIES SINGLE LAMPHOLOERS 
Rear mounting %" Hole. 
Mate with CL2i CLites 

DLO-lOB-D09BWC 

Medium length holder for high voltage 
incandescent CL24. Specify in same 
manner as DHO - requires lens cap. 

D14B - Use with DHO 
D15B - Use with DHN or DHO 

Note: No lens color specified for collars. 
For use with CLite cartridges 
with colored lenses, 

LENS CAP STYLE 

D06B - Smooth lens 
D07B - Long smooth lens 
D09B - Fluted lens, clear colors only 
D25B - Shroud lens, translucent colors only, 

Note: For use with CLite cartridges 
with water clear lenses. 

LENS COLORS 

AC - Amber Clear* AT - Amber Translucent 
BC- Blue Clear BT - Blue Translucent 
CC - Cloudy Clear'" GT - Green Translucent 
GC - Green Clear RT - Red Translucent 
RC - Red Clear* WT - White Translucent 
WC- Water Clear* YT - Yellow Translucent 
YC - Yellow Clear* 

"Recommended for neon CLites 

DH SERIES - TYPE DHF 
DUAL LAMPHOLDER 
Front or rear mounting ;/1" hole, 

DHF-61B-D17BWC 
I\Jates with any two CF, CG, or CR 
CLites. Four lug termillals - clear lens. 
Black anodized finish, 

OM SERIES SINGLE LAMPHOLDERS 
Rear mounting %" Hole. 
Mate with CM6) CLites 

DMO·IOB-D06BRT 

Long length holder for high voltage 
CM65 C-Lites. Specify in same manner 
as DHO - requires lens cap. 

S ELDEMA DIVISION 
GENISCO TECHNOLOGY CORPORATION 
18435 SUSANA ROAD 
COMPTON, CALIFORNIA 90221 
(213) 774-1850 

See YELLOW SECTION for Local Offices, Phones 1787 
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ELDEMA 
INDICATOR LITES 

R - LITES 

RM AND RN SERIES 

RMA-64BO-RM120RC 

R-Lites are Eldema's product family of relampable holders and lens caps for the 
midget flange based T-l % incandescent and T-2 neon bulbs. The lamps and lens 
caps are replaceable from the front of the panel. There are five R-Lite groups -
each with its own features - the holder and lens cap part numbers in each group 
start with the same two letters to insure mating parts. 

The RM-RN groups meet MIL-L-3661 and MIL-L-6723. The RM is for 
incandescent lamps - the RN Series with a built in resistor is for neon 
lamps. Standard types RMA and RNA - waterproof types RMW and 
RNW - two tin plated lug terminals - black anodized aluminum cases -
high impact plastic lenses. Mount from the front in 15/32" holes. 

RM SERIES 

HOLDER PIN 

RMA - 64BO Standard
black finish 

CAP STYLE LENS COLORS 

RM120 
Dome 

RM160 

AC Amber Clear 
BC Blue Clear 
CC Cloudy Clear 
GC Green Clear 
RC Red Clear 

RMA-64BO-RM160RC 
RMW - 62BO Waterproof

black finish 

t pe WC Water Clear 
y YC Yellow Clear 

Flat top 
RM22B 

Rotating 
RM130 

Waterproof 
dome 

RMA-64BO-RM22BRC 

RNA-64B5-RN120RC 

RA SERIES 

RAA-6020-RA220RT 

RAC-6030· RA343RT 
(ROTATIN G LENS CAP) 

RB SERIES 

RBN-IOIO-RB33IRT 

1788 

SPECIFY HOLDER 
LENS STYLE AND LENS COLOR 

RN SERIES 
HOLDER PIN 
RNA - 64B5 Standard-
black finish with 62K!1 for NE2D lamp 
RNA - 64B2 Standard-
black finish with 27 K!1 for NE2] lamp 
RNW - 62B5 Waterproof-
black finish with 62 K!1 for NE2D lamp 
RNW - 62B2 Waterproof-

CAP STYLE 
RN120 

Dome 

AT Amber Translucent 
BT Blue Translucent 
GT Green Trans lucent 
RT Red Translucent 
WT White Translucent 
YT Yellow Translucent 

RN130 
Waterproof dome 

LENS COLORS 
AC Amber Clear 
ec Cloudy Clear 
RC Red Clear 
we Water Clear 
YC Yellow Clear 

SPECIFY HOLDER 
LENS STYLE AND LENS COLOR 

RNW-62B5-RNl30RC 
black finish with 27 K!1 for NE2] lamp 

RAB-6010-RA210RT 

The RA Series is for flange based T-l % incandescent bulbs. Three mounting 
styles are available and three metal finishes. Rugged two terminal lamp holders -
brass housings - tin plated lug terminals - high impact strength plastic lens caps. 

HOLDER STYLE 

RAA - 15/32" Front mounting 
RAB - 17/32" Front mounting 
RAe - 15/32" Front or rear mounting 

HOLDER FINISH 

6010 Bright nickel 
6020 Black nickel 
6030 Polished chrome 

SPECIFY HOLDER STYLE 
HOLDER FINISH 

LENS STYLE AND LENS COLOR 

CAP STYLE LENS COLORS 

RA210 AC 
Dome BC 

RA220 ce 
Flat top GC 

RA341 RC 
Bright nickel we 

RA342 YC 
Black nickel AT 

RA343 BT 
Polished ~i 
chrome WT 

YT 

Amber Clear 
Blue Clear 
Cloudy Clear 
Green Clear 
Red Clear 
White Clear 
Yellow Clear 
Amber Translucent 
Blue Translucent 
Green Translucent 
Red Translucent 
White Translucent 
Yellow Translucent 

Low cost relampable holders and lens caps for T-l % based incandescent lamps. 
The holder is one piece nickel plated brass construction - Type RBN, single 
center terminal grounded to panel - Type RBP, with insulating washers and, 
external lug terminal added to electrically isolate holder from the panel. 

HOLDER PART NUMBER 

RBN -1010 

RBP -1010 

Single center terminal 
Front mounting 3/8" hole. 

Insulating washers 
Two terminals, 27/64" hole. 

SPECIFY HOLDER, LENS STYLE 
AND LENS COLOR 

CAP STYLE LENS COLORS 

RB190 AT 
All plastic, bell shape BT 

RB31B GT 
Black shroud lens RT 
End on viewing only WT 

RB331 ce 
Flat top lens, bright 
nickel plated ring. 

Amber 
Blue 
Green 
Red 
White 
Cloudy 

See YELLOW SECTION for Local Offices, Phones eem/1969 



RL SERIES 

'%,iij,fflD SECTION 3900 

ELDEMA 
INDICATOR LITES 

In the RL Series the lamp holders and lens caps accommodate either based incan
descent or neon lamps for uniform appearance. Neon holders may have built in 
resistors. Two tin plated lug terminals - black or clear anodized housings -
fresnel ring light diffusing lens caps give maximum brilliance. This series 
matches Eldema Logic-Lites. 

RLD-60BO-RL090WC HOLDER STYLE FRESNEL RING LENS CAPS 

RLD-60S0-RL130CC 

RLA - Front meunting,15/32" Hole 
RLD - Rear mounting, 3/S" Hole, l/S" Panel 
RL E - Rear mounting, 3/8" Hole, 3/1 (," Panel 

HOlDER FINISH AND RESISTOR 

60BO - Black finish 
60S0 - Clear finish 

No Resistor 
No Resistor 

60B2 - Black finish with 27K 0 for NE2J lamp 
60S2 - Clear finish with 27Ko for NE2J lamp 

60B5 - Black finish with 62Ko for NE2D lamp 
60S5 - Clear finish with 62Ko for NE2D lamp 

SPECIFY HOLDER STYLE, FINISH 
AND RESISTOR-LENS STYLE AND 

STYLE 
RL090 

Flat top 
RU30 

Dome 
RU50 

Skirted 

COLORS 
AC - Amber Clear* 
BC - BI ue Clear 
CC - Cloudy Clear* 
GC - Green Clear 
RC - Red Clear* 
WC - Water Clear* 
YC - Yellow Clear* 

*Recommended for neon lamps 

SMOOTH FACE LENS CAPS 

COLORS 

RLA-60BO-RL150RC LENS COLOR 

STYLE 

RUOO 
Flat top 

RU40 
Dome 

RU60 
Skirted 

AT Amber Translucent 
BT Blue Translucent 
GT Green Translucent 
RT Red Translucent 
WT White Translucent 
YT Yellow T ransl ueent 

LOGIC - LITES 

H-LITES 

HLA-IOIO-HL230WT 

HLB-IOIO-HL321RT 

H LC-2020-HL230WT 

HLD-IOIO-HL321RT 

Eldema products are available from au
thorized stocking parts distributors 
throughout the United States and 
Canada. 

eem /1969 

Indicator lights with built-in transistorized lamp driver networks. Available 
in neon and relampable incandescent types for operation from IC and dis
crete component circuits. Matching indicator lights and switchlites are also 
available .. Contact Eldema for more detailed information. 

Eldema Series HL holders and lens caps are for sub-miniature based T-l incan
descent lamps. Military type construction - brass housing - either single or two 
terminal style - relampable from the front of the panel - mount on centers as 
close as 0.360. RFI/EMI shielded versions available-see H-Lite brochure. 

HOLDER PART NUMBER 

HLA-IOIO Front mounting ;;,." hole, 
single terminal, bright finish. 

HLB-IOIO Front mounting %6" hole, 
lug and center terminal
bright finish - insulating 
washers. 

HLC-2010 Two terminal- front mount
ing 0/16" hole, bright finish. 

HLC-2020 Two terminal- front mount· 
ing 0/16" hole, black finish. 

HLD-IOIO Two terminal-front or rear 
mounting - %6" hole
bright finish 

HLD-I020 Two terminal-front or rear 
mounting - %6" hole
black finish. 

LENS CAP STYLE 

H L230 All plastic 
HL321 Shroud, bright finish 
HL321 Shroud, black finish 

LENS COLORS 

AT Amber Translucent 
BT Blue Translucent 
GT Green Translucent 
RT Red Translucent 
WT White Translucent 
YT Yellow Translucent 
WC Water Clear 
CC Cloud Clear 

SPECIFY HOLDER - LENS 
STYLE AND LENS COLOR. 

GENISCO TECHNOLOGY CORPORATION 
18435 SUSANA ROAD S ELDEMA DIVISION 

COMPTON, CALIFORNIA 90221 
(213) 774-1850 

See YELLOW SECTION for Local Offices, Phones 1789 



SECTION 3900 i4§i!iij,ffid 
ELDEMA 
INDICATOR LITES 

T-SERIES 

TCF-6220-TC222RC 

TAG-6032-TA263CD 

TAF-7020-TA160AT 

TAF-6030-TA120RT 

TA F-7030-TA243 RT 

TAF-6030-TA223CD 

B - LITES 

BG90-RC-NE2H 

1790 

Eldema T-Series lampholders and lens caps are for the T-3Y4 bayonet based incan
descent and neon lamps. Four basic types -. T AF and TCF for incandescents -
TAG and TCG with built-in resistors for neons. Meets Mil-L-3661 - polished 
chrome, black nickel or bright nickel finish - front mounting in 11/16" holes 
water proof types - lug or screw terminals. 

HOLDER STYLE HOW TO SPECIFY HOLDER FEATURES: 

TAF - Incandescent lampholder 
Screw-in lens caps 

Example - 6010 

TAG - Neon lampholder 
Screw-in lens caps 

First digit: 6 = Solder lug 
(Terminals) 7= Screw terminal 

TCF - Incandescent lampholder 
Screw-on lens caps 

Second digit: 
(Mounting) 

0= Standard part 
2= Water proof 

TCG - Neon lampholder 
Screw-on lens caps 

Third digit: 
(Finish) 

1 = Bright nickel 
2= Black nickel 
3 = Polished chrome 

NOTE: TAF and TAG holders mate 
with lens caps starting with let
ters TA. TCF and TeG holders 
mate with TC lens caps. 

Fourth digit: 
(Resistor) 

0= None (TAF & TCF) 
2= 27KQ for NE51H lamp 
4 = 56KQ for NE 51 lamp 
7 = 100KQ for NE51 lamp 

25,000 hour life rating 

SCREW-IN LENS CAP STYLE 

TA120 

TA130 

TA140 

TA160 

TA223t 

TA243t 

TA263t 

TA283t 

- Smooth dome - clear or translucent colors 

- Fluted dome - clear colors' only 

- Semi-Fluted dome - clear colors only 

- Flat top - clear or translucent colors 

- Convex - clear or diffusing colors (no cloudy clear) 

- Flat top - clear, translucent or diffusing colors 

- Smooth dome - clear or diffusing colors (no cloudy clear) 

- Fluted dome - clear colors (no cloudy clear) 

SCREW-ON LENS CAP STYLE 

TC223t Smooth dome - dear or diffusing colors (no cloudy clear) 

TC243t Fluted dome - clear colors only (no cloudy clear) 
t These lens caps have a metal ring with polished chrome finish specified by the di.~it ). FM 
bright nickel, change to 1, black nickel, change to 2. For example: TA22.l,,RC and Te24~He. 
To specify water proof lens caps in the TA styles change the first digit as follows: 
TAlOO series to TA400, TA200 series to TA300. For example: TA120RC to TA420RC. 
Standard TC lens cap may be used. All necessary sealing gaskets are on the TC holder 
when it is specified water proof. 

LENS COLORS 
AC - Amber Clear* 
Be - Blue Clear 

AT - Amber Translucent 
BT - Blue Translucent 
GT - Green Translucent 
RT - Red Translucent 
WT - White Translucent 
YT - Yellow Translucent 

AD - Amber Diffusing 
BD - Blue Diffusing 
GD - Green Diffusing 
RD - Red Diffusing 
WT - White Translucent 
YD - Yellow Diffusing 
CD - Clear Diffusing 

GC - Green Clear 
RC - Red Clear* 
we - Water Clear* 
YC - Yellow Clear* 
CC - Cloudy Clear* * These colors recommended for neon lamps 

Diffusing colors have surface nearest Jamp frosted - Note white is translucent only. 
SPECIFY HOLDER STYLE - HOLDER FEATURES

LENS STYLE AND LENS COLOR 
SEE PART NUMBERS BY ILLUSTRATIONS FOR EXAMPLES 

Commercial neon indicators permanently, clip mounted - 5/16" mounting 
hole all plastic construction - inexpensive - two basic types - neon lamp 
with resistor and attached wire leads and neon lamps only with bare wire 
leads. Mounting clips furnished. Designed for 120 volt operation. 

See YELLOW SECTION fqr Local Offices, Phones eem /1969 



J-LITES 

JK8111-050-220WT 

JK9151-050-210RT 

SPECIFY HOUSING - LAMP NO. 
LENS SHAPE - LENS COLOR 

E-LITES 

EROl·WCB·N117 

RFI/EMI SHIELDED 
INDICATOR LITES 

'WU'ffiU SECTION 3900 

ELDEMA 
INDICATOR LITES 

Permanent mounting indicators with built-in long life sub-miniature T-1 incan
descent lamps. Front panel mounting in 0.193 hole - moisture and dust proof -
completely sealed - 6 inch leads - commercial and military versions. 

HOUSING STYLE 

JK8111 Commercial- brass case 
JK9151 Military - steel case 

LENS STYLE 

210 Dome 
220 Flat top 

LENS COLORS 
AT Amber Translucent 
BT Bl ue T ransl ucent LAMP NO. VOLTS M.A. LIFE HRS 
GT Green Translucent 

-050- 5 60 100M RT Red T ransl ucent 
-100- 10 27 10M WT White Translucent 
-120- 12 60 16M YT Yellow Translucent 
-280- 28 24 16M WC Water Clear 

Two basic types - Series EG, neon lamp only - Series ER, neon lamp with built-in 
resistor - permanent neon lamp indicators - military type construction - black 
anodized aluminum body - tin plated turret terminals, high impact plastic lens -
five lens colors. Use wrench Part number Z-090-375 to simplify installation. 

STYLE - NO RESISTOR LENS COLORS LAMP - EG SERIES 

EG01 Dome lens ACB Amber Clear NllO Medium brightness 

EG03 Flat lens CCB Cloudy Clear N 120 High brightness 

STYLE WITH RESISTOR RCB Red Clear LAMP/RESISTOR - ER SERIES 

ER01 Dome lens 
N 117 Medium bnghtness, 

WCB Water Clear 25,000 hr - 100K£2 

ER03 Flat lens YCB Yellow Clear 
N 123 High brightness, 

25,000 hr - 33K£2 

SPECIFY STYLE - LENS COLOR - LAMP OR LAMP/RESISTOR 

Special lens caps with internally retained wire mesh cloth used in lampholders 
with a conductive finish provides effective attenuation for interference 
shielding requirements. Shielded versions of most Eldema products are 
available and match the standard units. Contact Eldema for the technical 
bulletin covering complete RFI/EMI tests and results of these shielded 
indicator lights. 

A-LITES T-SEAIES J-LlTES D-HDLDEA 

'MIL-LITES 

Complete catalogs and cross-reference 
information to Military parts and those 
of other manufacturers are available 
from our representative listed in the 
EEM yellow pages. 

eem /1969 

Specific Eldema parts meet MS25256, MS25257 and MS25446 per MIL-L-
6723. Under MIL-L-3661 Eldema meets almost all configurations for lamp 
holders (LH nos.), Lens caps (LC nos.), and indicator lites (LHC nos.). Com
plete cross reference information is available upon request. 

GENISCO TECHNOLOGY CORPORATION 
18435 SUSANA ROAD S ELDEMA DIVISION 

COMPTON, CALIFORNIA 90221 
(213) 774-1850 

See YELLOW SECTION for Local Offices, Phones 1791 
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• INDICATING LIGHTS 
CR103 TYPE B MINIATURE SQUARE INDICATING LIGHTS 

The CR103 Type B general-purpose miniature indicating light 
is a small, "square look" unit that provides positive visual indi
cation on control panels and consoles, data processing equip
ment, and wherever production and automated systems exist. 
A complete light consists of a base unit with bulb, lens and 
spring clip. 

FEATURES 

2-pin type lamp replaceable from front of panel; interchangeable 
lenses of snap-on construction; choice of red, white, green, or yellow 
lenses; optional arrow indicator on lens ideal for flow charts; low 
power requirement of 6, 12, or 24 volts; simple one-hole mounting. 

Write for Bulletin GEA-739B 

CR103 TYPE C SQUARE INDICATING LIGHTS 

Full-voltage 
type 

With solid lens cap installed 

Solid or split color fields give added flexi
bility. Colors can be mixed in the split 
field forms for even more combinations. 

Transformer 
type 

CRl03 C square indicating lights are designed for use in a 
wide variety of applications such as: business machines, 
operator panels, consoles, control desks, motor control centers, 
and for the panel building, electronic and intrumentation fields. 
Full voltage and transformer types in a variety of colors are 
available. Lenses may be translucent type or transparent type 
used with a diffuser. Legends can be engraved and filled on 
translucent lenses. 

Write for Bulletin GEA-7366 

CR103 TYPE D INDICATING LIGHTS 
General Electric's new line of CRI03 Type D indicating lights 
are designed for a wide variety of applications such as control 
and instrument panels, office machines, laboratory instruments. 
computers and other data processing equipment. Matching 
illuminated push button switches are shown in Section 5100 
on page of General Electric switches. 

FEATURES 

• Units snap into panels from front without tools, and can be gang
mounted horizontally to save space or for group functions. 

• Convenient slide-on lens caps in five colors; four housing colors. 
Units are single button only. and have solid horizontally- or vertically
split color fields. 2-lamp and 4-lamp forms are available. 

• Legend inserts for all forms can be printed or engraved on acetate 
or similar material of 10 mils or less thickness. 

Write for Bulletin GEA-7390 

CR103 TYPE H INDICATING LIGHTS 
CRI03 Type H indicating lights give bright visual indication of 
circuit operating conditions for applications where oil-tightness 
is not required. 
FEATURES 

With spherical lens for ')i,-in. mtg. hole With crown lens for '%,-in. mtg. hole • Vivid Colors - yellow (amber), blue, green, red, white and clear. 
• Even Illumination - Lexan diffuses light and gives off an even glow. 

Durable -lenses will not shatter, resist high temperatures. 
• Compact - forms for ly,'" 1){6, or I-inch mounting holes. 
• Rating Flexibility - wide variety of lamp voltages available. Lamp is 

supplied by the customer. 
• Ease of Installation - lamps and lenses install from the front. 

With crown lens for I-in. mtg. hole With torpedo lens for I-in. mtg. hole Write for Bulletin GEA-8119 

CR103 TYPE HE LOW-COST MINIATURE INDICATING LIGHTS 
CRl03 Type HE indicating lights are new, low-cost units for 
applications requiring a minimum of space. They are ideally 
suited for business machines, major appliances, small panels, 
meters, gages, timers, illuminated pointers, dial indicators, and 
many other places where panel appearance and visual display 
are important. 

Only 111'16" long, they mount with a speed nut in a 0/16" dia 
hole. Choice of amber, clear, red, or white lenses in flush or 
cylindrical lens style_ Body colors are black, gray, tan, or white. 
For 120, 240, or 480 volts. 

Write for Bulletin GEA-8119 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N_ Y. 12305. GENERAL_ ELECTRIC 
1792 See YELLOW SECTION for Local Offices, Phones eem /1969 
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GE Miniature Lamps 
for need 

Aircraft Automotive Bicycle & Motorcycle Black Light Christmas 

Fluorescent 

Coin Machine Flasher Flashlight Telephone 
Giow Hand Lantern Indicator 

Instrument Marine Medical Radio & TV Searchlight Signal Solid State Toy 

MINIATURE SUB-MINIATURE SEALED BEAM GLOW SOLID STATE 

GE Miniature Lamps for Your Products 
Save time and money by selecting the lamp you over 1200 lamps from the General Electric catalogs 
need before your product design is frozen. Consider shown above. Contact one of the offices below, or 
factors like size, power source, shock, life, light, write General Electric, Miniature Lamp Dept., 
temperature and assembly cost. Get complete and M9-1, Nela Park, Cleveland, Ohio 44112. 
up-to-date electrical and physical specifications for 

ATLANTA, GA ••• 

BALTIMORE, MD •. 

BOSTON, MASS. • 

CHARLOTTE, N.C •. 
CHICAGO, ILL •... 
CINCINNATI, OHIO. 
CLEVELAND, OHIO 
COLUMBUS, OHIO . 
DALLAS, TEXAS. . . 
DENVER, COLO.. • • 
DETROIT, MICH. . • 
EL PASO, TEXAS . . 
HONOLULU, HAWAII 

HOUSTON, TEXAS . 
INDIANAPOLIS, IND .. 
JACKSONVILLE, FLA •• 
N. KANSAS CITY, MO. 
LOS ANGELES, CALIF. 
LOUISVILLE, KY •• 
MEMPHIS, TENN •. 
MIAMI, FLA ..... 
MILWAUKEE, WIS. 

eem /1969 

For helpful service contact one of these offices: 
• 120 Ottley Drive, N. E. MINNEAPOLIS, MINN •. 500 Stinson Blvd. 55413 331-4050 

P. O. Box 13917 30324 875-0921 NEWARK, N.J. • •.• , 133 Boyd Street. . . . . . . .. 07103 824-5200 
· 1401 Parker Rd. Mail: NEW ORLEANS, LA •..• 4800 River Road, Mail: Box 10236, 

P. O. Box 7427, Baltimore, Md. 21227 242-5700 lefferson Branch. 
• 50 Industrial Place, NEW YORK, N.Y ••••. 219 E. 42 St. 

Newton Upper Falls, Mass. 02164 332-6200 OAKLAND, CALIF •••.• 999-98th Avenue ...•. 
• 1001 Tuckaseegee Rd. 28208 376-6585 OKLAHOMA CITY, OKLA. Executive Terrace Bldg .• 
• 550 West Jackson Blvd.. 60606 332-4712 2809 N.W. Expressway 
• 49 Central Ave. 45202 421-6810 PHILADELPHIA, PA. • Rt. 202, At Expressway. 
• 12910 Taft Ave. 44108 266-4337 King of Pruosia, Pa. 
· 800 Northwest Blvd. . . . 43212 294-4115 PITTSBURGH, PA. • 238 W. Carson St. . 
· 6500 Cedar Springs Road. 75235 351-3725 PORTLAND, ORE. • . 2800 N.W. Nela SI. ..•. 
• 6501 Stapleton Dr., North. 80216 388-4611 RICHMOND, VA.. 1510 Willow Lawn Dr., 
· 15135 Hamilton Ave. 48203 883·0200 Mail: P. O. Box 8627 . 
• 2800 N. Stanton St., Room 210.. 79910 533·1961 ROCHESTER, N.Y.. • Gibbs st. Bldg., 
· Room 215 Marine Finance Bldg., 31 Gibbs St., Room 500 . 

1109 Bethel Street. 96813 537-3280 ST. LOUIS, MO. • • • 1530 Fairview Ave. 
· 5615 Lymbar Drive. 77035 923-2549 SEATTLE, WASH. • • 2400-6th Avenue, South. 
• 2511-F-1 East 46 St. 46205 547-5511 UTICA, N.Y.. • c/o Radio Receiver Dept., 
• 4077 Woodcock Dr., Suite 222 . 32207 359-1205 P. O. Box 175, 1001 Broad st. 
· 535 East 14th Ave. . 64116 471-0123 
• 2747 S. Malt Ave. . 90022 723-2541 MINIATURE LAMP DEPARTMENT 

70121 835-6421 
· 10017 751-1311 

94603 569-3422 

73116 842-4028 

19406 688-5900 
· 15219 471-9050 
· 97210 223-2101 

23226 282-7644 

14604 454-2990 
· 63132 429-6930 
· 98134 622-8081 

13501 724-1293 

• 2311 S. Brook Street. 40208 637·3651 
· 2021 S. Latham St. . 38109 948·2642 
· 3655 N. W. 7lst St.. . . 33147 693-3811 
• 8100 West Florist Ave., 

Mail: P. O. Box 299 
GENERAL. ELECTRIC 

53201 462-3860 

See YELLOW SECTION for Local Offices, Phones 1793 
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Hudson Lamps: 
Tiny Bulbs for Your Big Lighting Jobs. 

\ 
Fig. 1 Fig.2 Fig. 3 Fig.4 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 

Fig. 9 Fig. 10 

Illustrations Actual Size 

SUB·MINIATURE LAMPS 
(Top Section of chart at right.) 
Designed for maximum service life 
under . conditions of shock and 
vibration. Will not introduce noise 
into audio circuits. Manufactured 
and tested to rigid quality control 
standards. 

"TU·PIN" SUB·MINIATURE 
LAMPS 
Ideal for printed circuits and tran· 
sistor sockets. Bases color coded 
to electrical characteristics. Easy 
to insert and remove, especially 
in difficult locations. So small 
twelve can be mounted in one 
square inch. 

MICRO-MINIATURE LAMPS 
(Lower Section of chart at right.) 
Design lives of 100,000+ hours 
is common. Tipless bulbs for un
distorted end viewing. Pre-aged 
and photometered to assure reli
ability, stability, and electrical 
accuracy, 

ENGINEERING ASSISTANCE 
Hudson manufactures all standard 
miniature, SUb-miniature, and 
micro-miniature lamps, most of 
which are described in our Cata· 
log #106. If you have an appli
cation for which no standard 
lamp is suitable, Hudson will 
design and manufacture a special 
lamp to meet your requirements. 
Please ask us for recommenda
tions, which are furnished to you 
without obligation, of course. 

1794 

Write for 
Free Samples, 

Recommendations 
8. Prices 

Designers and production men prefer these dependable incandescent lamps for use in aircraft instruments, 
computers, read-out devices, edge-lighted panels, switch buttons, instrument pilot lights, and similar uses where 
space is limited, replacement diffiCUlt, and reliability essential. 

FILAMENT 

Light 
OESIGN Approx. Center 

lamp Military Std. Approximate Hours Length Fig. 
Number Number Bulb Base Volts Amperes MSCP Life Type Inches No. 

331 - T-13/4 S. C. Mid. Flanged 1.35 .06 .01 500 C-2R 3/8 3 
1728 - T-13/4 5/8" Wire Term. 1.35 .06 .01 500 C-2R - 1 
2301 - T-13/4 Mid. 2-Pin (White) 1.35 .06 .01 500 C-2R 7/16 2 

368 - T-13/4 S. C. Mid. Flanged 2.5 .20 .15 500 C-2R 3/8 3 
1767 - T-13/4 Midget Screw 2.5 .20 .15 500 C-2R 1/2 5 
1769 - T-13/4 Midget Screw 2.5 .20 .15 500 C-2R 1/2 5 
1783 - T-13/4 5/8" Wire Term. 2.5 .20 .15 500 C-2R - 1 
2302 - T-13/4 Mid. 2-Pin (Brown) 2.5 .20 .15 500 C-2R 7/16 2 

338 - T-13/4 S. C. Mid. Flanged 2.7 .06 .03 500 C-2R 3/8 3 
1738 - T-13/4 5/8" Wire Term. 2.7 .06 .03 500 C-2R - 1 
2303 - T-13/4 Mid. 2-Pin (Lt. Grn.) 2.7 .06 .03 500 C-2R 7/16 2 

2129 - T-13/4 5/8" Wire Term. 3.0 .30 .34 1,500 C-2R - 1 
2304 - T-13/4 Mid. 2-Pin (Black) 3.0 .30 .34 1,500 C-2R 7/16 2 

345 - T-13/4 S. C. Mid. Flanged 6.0 .04 .05 1,000 C-6 3/8 3 
1730 - T-13/4 5/8" Wire Term. 6.0 .04 .05 1,000 C-6 - 1 
2305 - T-13/4 Mid. 2-Pin (Silver) 6.0 .04 .05 1,000 C-6 7/16 2 

328 MS25237 T-13/4 S. C. Mid. Flanged 6.0 .20 .34±15%1 1,000 C-2R 3/8 3 
328-10 MS25237 T-1 3/4 S. C. Mid. Flanged 6.0 .20 .34±1O%' 1,000 C-2R 3/8 3 
328R' MS25237 T-13/4 S. C. Mid. Flanged 6.0 .20 - 1,000 C-2R 3/8 3 
337 - T-13/4 Midget Grooved 6.0 .20 .6 1,000 C-2R 3/8 4 

1768 - T-13/4 Midget Sc rew 6.0 .20 .6 1,000 C-2R 1/2 5 
1784 - T-13/4 5/8" Wire Term. 6.0 .20 .6 1,000 C-2R - 1 
2306 - T-13/4 Mid. 2-Pin (Orange) 6.0 .20 .6 1,000 C-2R 7/16 2 

349 - T-13/4 S. C. Mid. Flanged 6.3 .20 .34 5,000 C-2R 3/8 3 
2112 - T-13/4 5/8" Wire Term. 6.3 .20 .34 5,000 C-2R - 1 
2307 - T-1 3/4 Mid. 2-Pin (Ok. Blu.) 6.3 .20 .34 5,000 C-2R 7/16 2 
344 - T-l 3/4 S. C. Mid. Flanged 10.0 .014 .004 5,000+ C-2F 3/8 3 

1869 - T-l 3/4 5/8" Wire Term. 10.0 .014 .01 5,000+ C-2F - I 
2308 ~ - T-13/4 Mid. 2-Pin (Beige) 10.0 .014 .01 5.000+ C-2F 7/16 2 

367 - T-13/4 S. C. Mid. Flanged 10.0 .04 .05 5.000+ C-2R 3/8 3 
2107 - T-13/4 5/8" Wire Term. 10.0 .04 .05 5,000+ C-2R _. I 
2309 - T-1 3/4 Mid. 2-Pin (Lt. Blue) 10.0 .04 .05 5.000+ C-2R 7/16 2 -_. 

330 - T-13/4 S. C. Mid. Flanged 14.0 .08 .5 750 C-2F 3/8 3 
J36 - T-13/4 Midget Grooved 14.0 .08 .5 750 C-2F 3/8 4 
383 - T-13/4 Midget Screw 14.0 .08 .5 750 C-2F 1/2 5 

1705 - T-13/4 5/8" Wire Term. 14.0 .08 .5 750 C-2F - 1 
2310 - T -1 3/4 Mid. 2-Pin (Yellow) 14.0 .08 .5 750 C-2F 7/16 2 

370 - T-13/4 S. C. Mid. Flanged 18.0 .04 .25 1,000 C-2F 3/8 3 
346 - T-l 3/4 Midget Grooved 18.0 .04 .25 1,000 C-2F 3/8 4 

2102 - T-1 3/4 5/8" Wire Term. 18.0 .04 .25 1,000 C-2F - 1 
2311 - T -1 3/4 Mid. 2-Pin Ok. Grn.) 18.0 .04 .25 1,000 C-2F 7/16 2 

--
327 MS25237 T-l 3/4 S. C. Mid. Flanged 28.0 .04 .34±25% 1,000 C-2F 3/8 3 
327-15 MS25237 T-13/4 S. C. Mid. Flanged 28.0 .04 .34±15% 1,000 C-2F 3/8 3 
327R' MS25237 T-13/4 S. C. Mid. Flanged 28.0 .04 - 1,000 C-2F 3/8 3 
334 - T-l 3/4 Midget Grooved 28.0 .04 .34 1,000 C-2F 3/8 4 
335 - T-l 3/4 Midget Screw 28.0 .04 .34 1,000 C-2F 1/2 5 
369 - T-I 3/4 Midget Screw 28.0 .04 .34 1,000 C-2F 1/2 5 

1762 - T-13/4 5/8" Wire Term. 28.0 .04 .34 1,000 C-2F - I 
1764 - T-13/4 I" Wire Term. 28.0 .04 .34 1,000 C-2F - 1 
2312 - T-13/4 Mid. 2-Pin (Red) 28.0 .04 .34 1,000 C-2F 7/16 2 

680 MS24367 T-I 1 ~ 1/2." Wire Term. 5.0 .06 .03 ±15% 100,000 - - 6 
682 MS24515 T -I Sub-Midget Flg'd. 5.0 .06 .03 ±15% 100,000 - - 7 
683 MS24367 T-l 1-1/2" Wire Term. 5.0 .06 .05 ±15% 100,000 - - 6 
685 MS24515 T-I Sub-Midget Flg'd. 5.0 .06 .05 ±15% 100,000 - - 7 
713 MS24367 T-I 1-1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 6 

714 MS24515 T-l Sub-Midget Flg'd. 5.0 .0,5 .08 ±15% 100,000 - - 7 
715 MS24367 T-I 1-1/2" Wire Term. 5.0 .115 .15 ±15% 50,000 - - 6 
718 MS24515 T-I Sub-M idget Flg'd. 5.0 .115 .14 ±15% 50,000 - - 7 

6801 - T-l 1-1/2" Wire Term. 5.0 .06 .03 ±15% 100,000 - - 6 
6831 - T-I 1-1/2" Wire Term. 5.0 .06 .05 ±15% 100,000 - - 6 

7131 - T-l 1~1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 6 
7151 - T-I 11/2" Wire Term. 5.0 .115 .15 ±15% 50,000 - - 6 
6802 MS90451 T-l 1-1/2" Wire Term. 5.0 . 06 .03 ±15% . 100,000 - - 10 
6832 MS90451 T-I 1-1/2" Wire Term. 5.0 .06 .05 ±15% 100,000 - - 10 
7132 MS90451 T-I 1-1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 10 

7152 MS90451 T-l 1-1/2" Wire Term. 5.0 .115 .15 ±15% 50,000 -- - 10 
6803 MS24367 T-3/4 1-1/2" Wire Term. 5.0 .06 .03 ±15% 100,000 - - 9 
6833 MS24367 T-3/4 1-1/2" Wire Term. 5.0 .06 .05 ±15% 100,000 - - 9 
7133 MS24367 T-3/4 1-1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 9 
7153 MS24367 T-3/4 1-1/2" Wire Term. 5.0 .115 .15 ±15% 50,000 - - 9 

, At 5 volts; at 6 Yolts, approximately 0.6 cp , Coated Aviation Red 

SALES REPRESENTATIVES THROUGHOUT THE WORLD 

542 Elm St., Kearny, N. 1. 07032 • Phone: (201) 997·1850 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Illumination Industries offers the hi,hest eoneentration 0' e*perienee and talent 
'or ereative and rap.d response to standard and eustom des',n requ'rements. 
Our goal as a company from our beginning in 1965, has been to produce high quality, state-of-the
art products. We have gathered the best in management, technical, and engineering personnel to 
insure our high standards and to keep pace with the changing demands our our customers. 
Illumination Industries offers not only a line of reliable products, but an experienced capable 
staff unmatched by any competition. 

I j Xenon Flash & Strobe Lamps Outstanding features: seal in-
tegrity, extended life, reliable triggering, high conversion efficiency. 
Operating characteristics: 8 to 18,000 joules, glass to metal seals and solder seals; output of 
15 to 50 lumen-seconds per joule input. 
Model Numbers: F-38, F-38-U, F-42, F-81, F-47, F-47-U, F-70, F-60, F-90, F-91, FRT-6, FFT-6, 
FRT-76, Mini Strobe. 

Power Supplies Outstanding features: constant power to lamp throughout 
lamp life, solid-state, rugged design, low current ripple, ample starting 
energy to restart hot lamps. 
Operating characteristics: 35 to 500 watts; integrated starter circuits, DC 

output, 50 or 60 cycle and 117 to 220 volts. 
Model numbers: CA-35, CA-75/100, CA-150, CA-200, CA-350, CA-500, CA-61O, modulators. 

~=; Mercury Short Arc Lamps Outstanding features: extreme arc sta
II ,! bility, intense source of ultraviolet and visible radiation, performance 

proved reliability, constant lumen output throughout lamp life. 
Operating characteristics: 100 to 500 watts; 2,000 to 30,000 lumens. 
Model numbers: 111-107, III-llO, 111-610, 111-660, 111-200-2, 111-200-3, 111-202, 111-203, 111-350, 
111-500-2,111-360,111-120. 

b ;~::e- ~enon Short Arc Lamps . Outstan~ing feature~: .ultra ~rc stability, 
.. Intense sources of ultraviolet and Infrared radiation, history-proven 

reliability, capable of continuous, modulated or pulsed operation. 
Operating characteristics: 35 to 300 watts; 600 to 7,500 lumens. 
Model numbers: X-35, X-36, X-50, X-75, X-76, X-150, X-200, X-300, X-80, X-160, X-310. 

Lamphousings Outstanding features: 2" or 3" optics, positive linkage focusing ad
justment in X-Y-Z axis, spherical rear mirror, detachable backplate for ease of lamp 
installation and prefocusing. 
Operating characteristics: will hold 35 to 350 watt short arc lamps, pyrex or quartz 
optics, collimated light, integral filter sets. 
Model numbers: LH-350, LH-350 Quartz, LH-360 W, LH-360 WO, LH-370, LH-370 
Quartz. 

Custom Design Capability Illumination Industries offers the highest 

~ 
concentration of experience and talent for creative and rapid response to unique 

.~. customer requirements. nn The company's engineering and manufacturing staff have a depth of experience 
~ unequalled in the industry and they welcome the opportunity of assisting custo-

mers in the solution of their lamp and power supply problems. 

ILLUMINATION 
INDUSTRIES INC. 610 VAQUEROS, SUNNYVALE, CALIFORNIA 94086, U.S.A. (408) 738-2744 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1795 
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IDI PILOT LIGHTS AND 
omni-glow 

VERSATILE GENERAL PURPOSE NEON PILOT LIGHTS 

· .. for all your line-voltage applica
tions-usually outlasts the product 
on which it is installed. Mounts in a 
jiffy in a W' hole. Tamperproof, re
sists vibration and shock. A variety 
of lens shapes and colors are avail
able, with imprinted legends as re
quired. leads are tailored to your 
production needs. Ul and CSA ap
proved. OMNI-GlOW is also available 
with seasoned and selected neon 
lamps with associated resistors, ca
pacitors and diodes to meet your 
circuit requirements. 

• Choice of 7 lens shapes, variety of 
colors, imprinted legends (if de
sired), 4 standard ring finishes, 4 
body lengths. 

• long-lived neon pilot lights oper
ate more than 10,000 hours. 

• Mount in a jiffy in W' hole with 
choice of speednut, snap-fit, or 
tubular clip. 

• Ul and CSA approved. 

• Choice of lugs or leads. 

A_ 
·0 
,0 

~ 
~ 

M~ 

o 

H 

• Also available with long-lived in
candescent lamps. [IJ] N ~ 

UNE-O-lITE 

A series of neon pilot lights specifically designed to produce an 
attractively illuminated legend or bar of light. line-O-lite can be 
printed either vertically or horizontally on a variety of colored lenses. 
Message area V2" by 1~'{'. Easy installation-snaps into a 1.2BO by 
400/.395" rectangular hole. Can be. provided with leads or quick
connect tabs-as desired. 

• Ideal for display of illuminated legend. 

• Wide selection of attractive tJezel finishes. 

• long-lived lamp, resistor built-in. 

• Wide variety of lens colors available. 

• Ul and CSA-approved. 

<gJlo -d.t 
MINIATURE NEON PILOT LIGHTS 

· . . tiny, yet complete neon pilot 
light mounts in ~6" dia. hole with 
push-on speed nut. Rugged and long
lived. GLO-DOT is available with in
sulated leads and complete built-in 
strain relief-is Ul approved. A vari
ety of lens and body colors satisfy 
application and appearance require
ments. 

• Choice of 7 lens shapes, variety of 
colors, imprinted legends (if de
sired), 4 standard ring finishes, 4 
body lengths. 

• Complete with built-in resistor, 
neon lamps for extra-long life. 

• Ul and CSA-approved. 

• Variety of leads and terminations. 

• Also available with bare lamp leads 
for lowest cost appl ications not 
requiring Ul or CSA approval. 

• Also available with long-lived in
candescent lamps. 

NYLON 
BEZEL 

MINI·CATOR 
MINIATURE INDICATOR LIGHTS 

o 
GC 

o 
GK 

GG 

GH 

o 
GJ 

For use in electronic instrumentation, computers, display panels, pre
cision machinery and electronic equipment in general - including mili
tary applications. Neon models available for 65 VAC (90 VDC) and over, 
with or without built-in resistor. Incandescent models available for 
6.3V-.20A, 14V-.OBA and 2BV-.04A, as well as other voltages and currents. 
MINI-CATOR consists of replaceable lamp cartridge and mating lamp
holder. lamp cartridge has nylon body for long-life ruggedness. lamp
holder with built-in resistor for neon cartridges available. 

• lens available in variety of colors, with or without imprints. 
• lampholders mount in 3fs" hole for space economy. 
• lamp cartridge may be mounted directly in l%'l' dia. hole with mount

ing clip and lamp connector. 

INDUSTRIAL DEVICES, INC. 
Edgewater 14, New Jersey Phone: 201-943-4084 
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ELECTRO-MECHANICAL PRODUCTS 
MINI· SLIDE 

PILOT LIGHT ASSEMBLIES INDIVIDUAL SOCKETS 
MULTI-SOCKET STRIPS • END CAPS 

Model 3040 Series Model 3060 Series 

• Two lens shapes, round and square for 
either model series. 

• Sockets for "Pilot" lamps including 120 
vall lamp and "Indicator" lamps. 

Model 2800 Series 

'"11""1" 
~ '~ , , ' 

'1 · 
• Screw-in design for easy relamping from front of • Round and rectangular single sockets. 

pane. • Socket strips of 12 sockets on 112" or 3/4 " centers, 
• Unique torque.-limiting, self-locking nylon mounting individual or common ground. 

nut. 

• Attractive on or off. Uniform brilliant light. • Easy relamping from front of panel. No special tools needed. 

• Economical yet reliable and rugged. 

• Lenses in a full range of colors. 

• Lamps are extremely long·lived, rugged, reliable, available from 
4 volts to 120 volts. 

• Easy to install with push-on speednut mounting, simple panel 
preparation. Keyed to prevent rotation. 

• U.L. approved (phenolic sockets) for 120 volts. 

• Either solder or use quick-connect receptacles. 

• Lenses can be imprinted. 

SHORT SLIDE-BASE LAMPS 
A complete line of rugged, long-life miniature incandescent lamps is available to fit Industrial Devices individual and multi-socket strips. Several 
types are offered to cover a wide range of voltages up to 120 volts and ratings up to three watts. Lamps are available in two lengths; the shorter "Indi
cator" and the longer "Pi lot" lamps. 

safe-t-klip rotary instrument switch 
INSULATED TEST CLIPS, 1410 SERIES 

Series 2000 

• Provides protection from shocks or shorts. 
• All surfaces protected with tough nylon. 

• Extremely low contact resistance -
less than one milliohm. 

• Extremely high insulation resistance 
- More than one million megohms. 

• Totally Enclosed - Dust Tight 
• long life - In Excess Of One Million 

Cycles. 
• 12 Position, 1-6 Pole. 
• External Adjustable Stops. 

• Six models for leads, test prods (2 types), banana plugs, and new Series 2000 Rotary Instrument Switches are shorting types (make-before
break) which feature solid silver contacts, hardened beryllium copper 
detent spring, and nylon detents for smooth action. This exceptionally 
stable, long-lived rotary switch is available from one to six poles for a 
wide range of applications including precision bridges and decades, 
thermocouple switching, and laboratory' test equipment. 

Fused Safe-T-Klip. 
• Protects in excess of 600 volts. 
• Meets military requirements. 
• Available in red and black. 
• U.S. patent #2,754,490. 

eem /1969 

s p e cia Is. . . of every description 

101 specializes in designing or adapting pilot lights to particular specifications. lights can be 
provided as complete assemblies to meet circuit design requirements - a capability that can 
drastically reduce cost by eliminating delicate assembly of resistors, capacitors or diodes. 
Whatever your requirement, special pilot light or pilot light assembly, 101 progressive manufac
turing techniques and engineering capabilities will provide quick, economical service. 

INDUSTRIAL DEVICES, INC. 
Edgewater 14, New Jersey Phone: 201-943-4084 

See YELLOW SECTION for Local Offices, Phones 1797 



lEE Subminiature lamps are used ex;~lusively in lEE Rear-Projection Readouts. See page 1189 

Industrial Electronic Engineers, Inc .• 7720 Lemona Ave., Van Nuys, California 
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LAMPS, Inc. is the world's largest 
manufacturer of subminiature 
and microminiature lamps. And we 
got big because our specifying 
and quality control standards are 
higher than industry and military 
standards. Example: light output 
variations of ± 15%, versus the 
conventional ±25%. 

We'd like to tell you about all our 
LAMPS. But we just can't do that. You 
see, there are already about 1 ,000 
design configurations of the 130 
basic types of LAMPS. And, by the 
time you read this, we'll be producing 
LAMPS that just didn't exist- even 
as ideas - when EEM went to press. 

Some of the most widely used 
LAMPS are described in the chart. 
They're only a sample. So, if you 
don't see what you want, ask for it. 
If we don't already stock It, we can 
probably make It. Call us collect 
or drop us a line. Right now. We'll be 
happy to send you a complete 
catalog, and to counsel with you 
about your particular LAMP 
requirement. 

16 

11 

58 

33 

Moi1ijUt1fti S ECTI 0 N 3900 

USASI 
NUMBER 

7152 

0832 

683 

715 

7214 

685 

718 

6838 

7219 

7204 

7222 

6839 

7228 

7243 

6833 

7153 

7097 

7091 

7104 

6835 

MILITARY 
SPECIFICATION 

NUMBER 

MS90451-7152 

MS90451-6832 

24367 -683 AS 15 

24367-715 AS15 

NA 

24515-685 AS15 

24515-718 AS15 

NA 

NA 

NA 

NA 

MS3336-6839 

NA 

NA 

MS90452-GB33 

MS90452-7153 

NA 

NA 

NA 

NA 

3~support Filament 

33 

58 

11 

16 

70 

25 

27 

62 

66 

80 

153' 

I 
DESIGN 

DESCRIPTION" VOLTS 

T-1 RLU 

T-' Rill 

T-l UFU 

T-1 UFU 

T-1 UFU 

T-1 UFB 

j 
T-1 UFB 

T-1 SFU 

T-1 SFU ,-

5.0 

5.0 

5.0 

5.0 

DESIGN 
AMPS 
±10% 

115 

060 

.060 

115 

115 

060 

.115 

024 

.l T-1 SFU _______ -+-_________ ~_ 

I T-' SFU 

64 - T-l SFB 

-- , 008 

1::' -~+~-~::. i 2:~ .. ±.0015 

-- ---f-- T-;~-UF-U-----5.0---T .060 

17-- T;;;;LJFU-=1-~-+--:;15 

1

_ 157----+-1_ T-V,UFU . 5.0 ._~20 
155 T_3/S UFU 1.5 I 0.051 

105 1 LF -- ---1-6D=-~ 12 

AL I 5.0 0.060 

MSCP 

.1S±1S% 

.os± 15% 

os:±: 15% 

15±1S% 

22±1S% 

OS±1S% 

.1S±15% 

1S±2S% 

1S±2S% 

01 NOM 

.1S±2S% 

13±25% 

01 NOM 

.13±25% 

.05:::t15% 

15±15% 

0.034 NOM 

length unbased; UFU :;::; unsupported filament UF8 = unsupported filament based; 
SFU = supported filament unbased; SFB :;::; supported filament based; :;::; line filamenl; AL :;::; axial lead 

66 
62 80 

17 

• • • t • 
25 27 64 87 154 

105 

126 

157 

AVERAGE 
LIFE 

(HOURS) 

40.000 

100,000 

100,000 

40,000 

5,000 

100,000 

40.000 

16,000 

16.000 

16,000 

16,000 

16,000 

16,000 

16.000 

100.000 

40,000 

5,000 

5,000 

25,000 

100,000 

155 

17000 South Western Avenue, Gardena, California 90247 (213) 323-7578 

eem 11969 See YELLOW SECTION for Local Offices, Phones 1799 



S EeTI 0 N 3900 i4§.iiij'ffiD 

MINIATURE BAYONET 
3-00 SERIES 2-00 SERIES 7-00 SERIES 

2-15 
7-01 

TYPICAL MOUNTING TYPICAL MOUNTING 2-00-1 
*Sockets can be supplied with one lead or one 
terminal for use in grounded circuits. 

18-79 
4-45 6-06 

LAMPHOLDERS FOR SINGLE-ENDED and 
DOUBLE-ENDED QUARTZ IODINE LAMPS 

Double Contact • 2200 Series 
Positions lamp more ac.., 
curately, prevents shak-
ing loose from vibration. 

Recessed 
Single Contact. 2600 Series 

Complete assembly - two 
holders mounted on com
mon bracket, or separ-
ate sockets. Brackets 
in all lengths. 

MIDGET SCREW MINIATURE SCREW 

16-00 SERIES 
SOLDER, TERM. 

• 
16-200 SERIES 

5-00 SERIES 
SOLDER 
TERMINALS or ""'" 

WIRE LEADS 16-08 

MIDGET GROOVED 

25-200. SERIES WIRE LEADS 

25-00 SERIES SOLDERING TERMINALS 
Used in data processing and 
automation fields with Lens
End Lamp Nos. 253, 253X, 
and 261. 

Send for Data Sheet No. 25A. 

WIRE LEADS 

WEDGE BASE 
23-00 SERIES 23-200 SERIES 24-00 SERIES 

23-223 24-07A 
23-00 SERIES - Molded housing, -terminal. 
23-200 SERIES - Molded housing with wire leads. 
24·00 SERIES - Wafer type terminals. 

25-35 

MULTIPLE 
ASSEMBLIES 

Can be made 
to your speci
fications. 

#159-SV 
#lSl-12V 
#158--12V 
#259--S.3V 

CANDELABRA BAYONET 
DOUBLE CONTACT SINGLE CONTACT 

57-~O SERIES 12-200 SERIES 

PRINTED CIRCUIT LAMPHOLDERS 

WEDGE BASE 

23-07 24-07A 

SUBMINIATURE. 
MIDGET -GROOVED 
BASE 

25-35 25-35XPll 

Terminals permit fast, easy soldering, especially wave soldering. 
Wire leads, solder-type -or quick-connect. 

1800 See YEllOW SECTION for local Offices, Phones eem /.1969 
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~ INDICATOR LIGHTS ~ 
~ NEON AND INCANDESCENT AND SPECIAL ASSEMBLIES ~ 

TlNEON INDICATOR LIGHTS 

Long Life, High Brightness Lamps - Press fit into 5/16" hole - For 
neon types rated 11O-250V - Nylon housing in colors (white stand
ard) - Speed nut furnished - Plastic lens in colors - Legends -
Built-in Resistor - Insulated Leads. 
A II Tilleons are m'uilable with Inccmdesceflt Lamp. ---No, 36N2311 

No, 41N1315 

No, 45R2111T8 

No, 46N2311 

WITH ALUMINUM 
BEZEL 

3600 Series 
(with built-in resistor) 
Available in 3 flange 

~ dimensions 

4100 Series 
(with neon less resis
tor or incandescent) 

TlNEONS 
45 Series 
(Blade Terminals) 

46 Series 
(Pin Type Terminals) 

-.... All Tineons may be 
furnished with 
aluminum bezel. 
Please specify 
when ordering, No, 36EN2111 (Hi-Hat red lens) With aluminum bezel 

(fJ RECTANGULAR INDICATOR LIGHTS' ~ 
long Life High Brightness Neon Lamps - Snap into panel securely 
without additional hardware - Choice of lens colors - Series 3100 
has chrome bezel and plastic lens - Series 47 has one-piece plastic 
lens and body - Complete range of voltages - UL and CSA listed, 

Barrier separates light 1l'lt<J 
two separate message areas. 
Individual or simultane()lI~ 

No, 47-3T 
(legend to 
specifica, 
tion) 
For 10/,6" x 
%" hole 

DUAL BEZEL 
No, 31-ML2 

2900 Series 
REAR - ASSEMBLY, SNAP
IN LIGHTS Neon or incan
descent. A1l voltages. Snap in 
from rear, lock firmly. Simpler, 
swifter assembly. Eliminate 
threading leads as in front-of
panel lights, No additional 
hardware, Mtg, hole .510-,520", 

Dual Message Lights 
For H:l2" x 1%2" hole } 

NO, 31D·ORN 

No, 51·2135T 
SLIDELITETM 

Pilot Indicator Light, 
Slide-Switch Combination 

Ultra-compact. Simple snap-in in
stallation. Wide voltage range, 
choice of lights. May be message 
stamped. Lens colors: red, amber, 
clear, white, blue, green, others on 
request. Leads or terminals. 12%'4"x 
1%:i"X2X2". Rating: 125 V. 6 Amps. 

SNAPLITE INDICATOR LIGHTS 

With long-life lamps, high brightness types. Built-in resistors
when neon lamps - to suit applied circuit voltage, provide required 
lamp life, eliminating replacement need. Features: Snap into place 
in 1/2" hole with no additional hardware. Wide variety of lens and 
housing colors. Tab or solder terminals; or wire leads. AVAILABLE 
WITH CHROME RINGS, To specify Chrome Rings add R after 1st 
2 Dig;ts, i.e" 32-2111 becomes 32R211 L 

SQUARE LENS 
32R2911T %," high 

FLAT CYLINDRICAL LENS 
32·2111 X,' high 

STOVE PIPE LENS 
32·2211 '%,' high 

FLUSH LENS 
32·2311T y,," high 

HI-HAT LENS 
32,2511T 1(,' high 

I 

NOTE: Total height above panel equal to lens height plus J16" flange 
thickness. %/' flange thickness for Square Lens. 

HOW TO ORDER LEECRAFT INDICATORS WITH INCANDESCENT LAMPS 
Incandescent lamps to meet low voltage characteristics may be sup
plied in place of neon lamps with all indicators illustrated on this 
page. To specify incaLdescent in place of neon lamps insert lamp 
code after series number. Some of more popular voltages are listed. 

CURRENT 
(Milliamperes) 

VOLTAGE 
(Volts) 

200 
40 
14 
80 
40 

Leecraft 
Series 
3200 
3500 
3200T 
3500T 

6 
6 

10 
14 
28 

Volts 
110·125 
210-250 
110·125 
210-250 

CODE 
LAMP 

Gl 
G2 
G6 
G3 
G5 

EXAMPLE: 41N2313 with 
14 Volt 80 Mil, LAMP be
comes 4IN-G3-2313. 
32-211 I with 6 volt 200 Mil, 
LAMP becomes 32-G 1-21 I I 

Terminations 
Insulated wire leads 
Insulated wire leads 
,187 tab terminals 
,187 tab terminals 113W, 125V 

'I3W, 250V 

CATALOG NUMBERS • 3200 SERIES WIRE LEADS' 
Lens Color I Cylindrical Lens I Flush Lens I Stove Pipe Lens 
Red 32·2111 32-2311 32·2211 
Amber 32·2113 32-2313 32·2213 
Clear 32,2117 32-2317 32-2217 
White (Translucent) 32·2115 32·2315 32·2215 

To specify Square Lens, use 32R291 plus 1, 3, 7 or 5 for lens color, 
Example: With red lens-32R291L To specify Hi·Hat Lens, use 32·251 
plus 1, 3, 7 or 5, Example: With clear lens-32·2517, 

. * To specify TAB TERMINALS in place of WIRE LEADS, add "T" after 
number, i.e" 32·2111 becomes 32·211IT, 

WRITE FOR PRODUCT LIGHTING GUIDE. PROTOTYPE SAMPLES AVAILABLE ON REQUEST. 

eem 11969 See YELLOW SECTION for Local Offices, Phones 1801 
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nilAlif~ / WORLD'S SMALLEST INCANDESCENT LAMPS r t"lttt,,® AND MICROMINIATURE ASSEMBLIES 

ACTUAL SIZE 

LENS STYLE 

AXIAL LEADED STYLE 

FLAT-TOP STYLE 
=------------4:1 

The microminiature Pinlite" lamp is made 
possible through a unique manufacturing 
method developed by Pi n I ites I nco Although the 
smallest standard size lamp is only .016" in 
diameter, smaller sizes are produced on special 
order. Pinlites Inc., with its vast experience and 
technical know-ho.w in the production and de-

sign of microminiature components, also offers 
an additional service ... the designing of 
micromodules and microminiature assemblies 
to meet specific customer requirements. Pin
lites comply with Mil Spec 5422-E and can with
stand shock and vibration in excess of 50 G's. 

Use Pinlites when speed of re
sponse, small size, and low power 
are important! 

MULTI-TRACK HEADS ... compact coding devices with up to 
40 individually controlled light sources per inch 

PINLITE® FEATURES 
• Lowest Power Consumption 
• Lowest Series "L" & Shunt "C" 
• IR and UV Emission 
• Smallest Size 
• Fastest Response (Audio Range) 
• Vibration & Shock Resistant 
• Built-in Lens Concentrates Light 

Beam Up to lOX Normal Intensity 
• Three Styles for Greater Versatility; 

lens, axial leaded, flat-top 

PINLITE® APPLICATIONS 
• Transistor Indicators 
• Microwave Noise Sources 
• Modulated Light Source 
• Microwave Bolometers 
• Optical Point Sources 
• Medical & Industrial Light Probes 
• Remote Electronic Attenuators 
• Read Out Devices 
• Pointer & Meter Scale Illuminators 
• Photometric Instrumentation 
• Light Actuated Switches 
• Telemetry 
• Indicator Lamps (colored Pin lites) 

Coding devices by Pin lites Inc. are the 
only available microminiature light sources 
that mate with commercially available 
photo sensing heads. A number of sizes 
are being offered as standard models to 
be used in conjunction with perforated 
tapes, photo sensitive film or other' 
optical sensing devices to provide a con
venient means of relating time sequences 
and/ or controlling intermittent on-off 
applications. By stacking these units a 
dense matrix can be obtained of up to 
400 individually controlled light sources 
per square inch. For technical data on 
standard models, information and prices 
on non-standard models, write for our 
1969 catalog. 

Shown here are 32-lamp, Multi-Track Heads 
with printed circuit board connector, top, and 
integral cabling. Top photo illustrates use with 
photo sensitive film. 

SPECIFICATIONS FOR STANDARD PIN LITE LAMPS 
LENS STYLE AXIAL LEADED STYLE FLAT-TOP STYLE 

COILED TUNGSTEN COILED TUNGSTEN 

~=h::ii3 
PLATINUM LfADS FILAMENT 

CJ4~~=m'43 
Style 
Type 

GLASS ENVElOPE 
/ 

Operating Voltage ............. (Volts) 
Operating Current ...... (Milliamps) 
Diameter (Inches) 
Length (Inches) 
Cold Resistance ................ (Ohms) 
Hot Resistance ................ (Ohms) 
Pulse Response* .... (Milliseconds) 
Total Light Output ... (Millilumens) 
Life Expectancy . (Hours) 
Lead Diameter. (Mils) 
Lead Length. . .. (Inches) 
Lead Material 
Filament Material 

* To '/2 Brightness. 

10-10 
1.0 
10 
.016 
.070 
16 
100 
4 
25 
750 
3 

/ 
GLASS ENVELOPE 

AXIAL LEADED 
13-7 15-15 15-45 
1.35 1.5 1.5 
6.00 15 45 
.016 .016 .030 
.070 .070 .125 
38 13.5 4 
215 100 33 
4 5 10 
20 60 220 
500 800 1000 
3 3 5 

30·30 
3 
30 
.030 
.125 
11 
100 
7 
250 
1000 
5 

% % ¥s % % 
..................... Platinum ................ . 

. Tungsten. 

PRICES* 
Sample Quantity (1·9) 5.50 7.95 5.00 4.40 4.40 5.50 
Qty. Prices (5000 - up) 2.80 4.50 2.50 2.00 2.00 2.75 

112-3 
1.25 
3 
.030 
.080 
86 
400 
3 
5 
500 
4 

= 

112-6 
1.25 
6 
.030 
.080 
35 
200 
4 
15 
750 
4 

LENS 
112-12 l15·30 
1.25 1.5 
12 30 
.030 .030 
.080 .080 
16 5.5 
100 50 
5 7 
50 160 
1000 1000 
4 4 

% % % % 
................ Platinum . 

Tungsten . 

115·45 
1.5 
45 
.030 
.080 
4 
33 
10 
220 
1000 
4 
% 

10.00 6.00 5.50 5.50 5.50 
5.25 2.25 1.95 1.95 1.95 

COilED lUNGSTEN 

FLAT TOP 
All specifications for 
the flat-top lamps are 
the same as lens style 
lamps. When ordering, 
simply prefix numbers 
at left in "TYPE" col· 
umn with "F" in place 
of "L" (e.g.- L12-3 be· 
comes F12·31. 

DUAL FILAMENT 
Same rigid characteris· 
tics apply as with other 
Pinlites plus the redun· 
dant feature for fail·safe 
operation. Write or call 
for details. 

* f.o.b. Shipping Point. Prices subject to change without notice. DELIVERY - Most quantities from stock. 

SEE OTHER LISTING FOR PINLITES' MINIATURE READOUT DEVICES AND ENCODERS 

Pill/ites lllc. 1275 BLOOMFIELD AVE., FAIRFiElD, N. J. 07006 • (201) 226·7724 
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MINIATURE INCANDESCENT Lamps 

~
'25Max. 

.10 LCL 

-+-, I .250Max. 

L1 
I LjOMin. 

Lamp Military 
No. Std. No. 

Dll 24367 -683 -AS15 

D32 ·24367-680-AS15 

D16 24367-715-AS15 

Lamp Military 
No. Std. No. 

D25 24515-685-AS15 

D29 24515-682-AS15 

D27 24515-718-AS15 

PL NO. 

1015 

1025 
103 

105 

Dl0 
Dll 

D31 

• D32 

D58 
ACTUAL SIZE D15 

D16 

D20 
D39 
107 
110 
112 
115 
118 
124 
128 

132 

PL NO. 

1016 

1026 

104 
106 • D12 
D25 

ACTUAL SIZE D34 
D29 
D17 

D27 
D28 
D44 
108 

111 
113 

116 
119 
125 

129 
133 

T·1 UN BASED LAMPS 
INDUSTRY DESIGN 

NO. VOLTAGE AMPS 

1.5 .015 

2.5 .125 

3 .008 
5 .015 
5 .060 

683 5 .060 
5 .060 

680 5 .060 
(.125" x .145") 5 .060 

5 .115 
715 5 .115 

5 .115 
5 .115 
7 . 010 

10 .027 
12 .060 

15 . 015 

18 .026 
24 .025 
28 .029 

32 .030 

T -1 BASED LAMPS 
INDUSTRY DESIGN 

NO. VOLTAGE AMPS 

1.5 . 015 

2.5 .125 
3 .008 

5 .015 
5 .060 

685 5 .060 
5 .060 

682 5 .060 
5 .115 

718 5 .115 
5 .115 
5 .115 
7 . 010 

10 .027 
12 .060 

15 . 015 
18 .026 

24 .025 
28 .029 
32 .030 

The PL Lamns described represent a few of the more popular 
PL types. Inquiries are invited regarding those not included in this list, as well 
as lamps to be designed at a minimum cost for a new or special application . 

• • • • • 

CANDLE 
POWER 

M.S.C. P. 

.015 NOM. 

.050±15% 

.010± 15% 

.02 NOM. 

.050±25% 

.050± 15% 
'.050 ±25% 

.030±15% 

.050±15% 

.150±25% 

.150±15% 

.200 ± 25% 

.187 ± 25% 

.015 NOM . 

.080 ±25% 

.130±25% 

.015 NOM . 

.100±25% 

.130±25% 

.190±25% 

.200+25% 

CANDLE 
POWER 

M.S.C. P. 

.015 NOM . 

.050±15% 

.010± 15% 

.02 NOM. 

.050 ±25% 

.050± 15% 

.050±25% 

.030±15% 

.150±25% 

.150±15% 

.200± 25% 

.187± 25% 

.015 NOM . 

.080 ±25% 

.130±25% 

.015 NOM . 

.100±2S% 

.130±25% 

.190±25% 

.200 ±25% 

Precision Lamp Engineers 

RATED AVG. 
LAB LIFE 
(HOURS) 

5M 
10M 

16M 
5M 

100M 
100M 

100M 
100M 

100M 

40M 
40M 

5M 
10M 

INFINITE 
10M 
16M 

INFINITE 
16M 
25M 
16M 

5M 

RATED AVG. 
LAB LIFE 
(HOURS) 

5M 

10M 
16M 

5M 
100M 
100M 
100M 
100M 

40M 
40M 

SM 
10M 

INFINITE 

10M 
16M 

INFINITE 
16M 
25M 
16M 

5M 

ENGINEERS AND DESIGNERS OF MINIATURE AND ULTRAMINIATURE LAMPS 

25 WAYLAND STREET, SAN FRANCISCO, CALIFORNIA 94134 • 333-5466 [4151 

See YELLOW SECTION for Local Offices, Phones 1803 
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MINIATURE 
GLOW LAMPS 

Whether you use Glow Lamps as Indicators or as Electronic Circuit Compo

nents ... the combination of features, offered by Signalite Glow Lamps make 

them suitable for a wide variety of applications. Signalite Glow Lamps have 

solved problems in these areas: voltage regulation and references, photocell 

drivers, SCR triggering, timing, photo 

choppers, oscillators, counters, regulated 

power supplied, digital voltmeters, tim

ing circuits, suppressed 0 voltmeters, fre

quency and voltage dividers, indicating 

voltmeters, gating, transient and over

voltage protection, flip-flops, etc. Signal

ite's extensive line can provide you the 

design flexibility needed to achieve cir

cuit reliability at low cost. For a creative approach to your design problem ... 

contact Signalite's Application Engineering Department. 

SIGNALITE APPLICATION NEWS 
is used to communicate new and proven techniques and appli· 
cations of Signalite's neon lamps and gas discharge tubes. 
Signalite Application News provides a forum for an exchange 
of ideas to keep the design engineer aware of the versatility of 
neon lamps and their many applications. Copies are available 
from your Signalite reoresentative or by contactina Signalite. 

See YELLOW SECTION for Local Offices, Phones eem /1969 



Single <Source 
for Gas Discharge Tubes 8l1dc:;loiVLamps 

•.....•. : •. 
SPARK 
GAPS 

Signalite offers a wide range of two 
electrode and triggered spark gaps to 
protect your electronic components, trans
fer high energie's, hold off a wide range 
of voltages, crowbar power supplies, etc. 
Over 300 standard gaps to fit 400 volt to 
65,000 volt applications are available. 

Signalite "300" Spark Gap Brochure ... 
fully details the complete Signalite line of 
over 300 types of two-electrode spark gaps 
and triggered spark gaps, includes appli
cation notes, characteristics, mounting ar
rangements, photographs, etc. 

NOISE SOURCES 
AND MINIATURE 

NOISE GENERATORS 

Signalite is the largest source in the world 
for your noise source and noise generator 
requirement's. With the addition of the 
TUCOR (ESCO) line, Signalite now offers 
over 200 different types for use in noise 
figure test equipment and for monitoring 
system receiver sensitivities, from UHF to 
90 GHz. 

Signalite "200" Noise Source Brochure 
. . . provides a complete dissertation on 
over 200 types of microwave noise sources 
and miniature generators available, includ
ing fundamental noise measurement dis
cussions, typical applications, detailed 
characteristics, etc. 

A GENERAL 1111 INSTRUMENT 
COMPANY '" '" 

1933 HECK AVENUE, NEPTUNE • NEW JERSEY 07753. (201) 775-2490 INCORPORATED 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1805 



OS 
Black 

Anodized 
Bezel 

855S 
Std. 
lens 

Shown 

D 

855S1 
DS 

lens 
Shown 

855 
For use with T -1 % based lamps 

• Front removable 

8555 Single terminal, mounts in 
%" dia. hole 

85551 1 nsulated for two terminal 
applications, mounts in 2"44" dia. 
hole. 

Coding collars at rear of body 

HOW TO ORDER 
(Example) 

85551 - R - 2 - M 

r--~I~· ~+ ~ L., 
BODY 
TYPE 

LENS COLOR CODING 

Gen'l Purpose COLLAR 
Lens Material O-Black 
(transl ucent) * l-Brown 

R-Red 2-Red 
W-White 3-0range 
B-Blue 4-Yellow 
G-Green 5-Green 

LENS STYLE 

A-Am~er 6-Blue 
in E I A colors to simplify wiring C-Clear' 7-Violet , I a-Gray 

These lenses may be used with both 855S and 855S1 body styles. L _____ 9-_W_h_ite_~, 

DSC 
Aluminum 
Anodized 

Bezel 

Q-Aluminum Anodized 
Bezel 

QB-Black Anodized 
Bezel 

M U SE 

Special (G.E. Lexan) 
Lens Materials 

(NO INCREASE IN PRICE) 
(Transparent) (Translucent) 

RL-Red RLUC-Red 
BL-Blue WLUC-White 
GL-Green BLUC-Blue 
AL-Amber GLUC-Green 
CL-Clear ALUC-Amber 

*M-Lens 
available 
in Clear. 

All M-Lens 
color 

transparent 

..............•....................................... ~ ............... . 

8565 
For use with T-l% based lamps 

• Frant removable 

Two terminal, mounts in ?{/' dia. 
hole 

HOW TOO R D E R (Example) 

8565 - R - M r---' + __ 4 -~I 
MODEL LENS STYLE 

M-Bright nickel 
metal trim 

MB-Black metal 
trim 

*Not recommended for use with neon. 

LENS COLOR 

R-Red 
W-White 
B-Blue I. 
G-Green5 
A-Amber 
C-Clear 

•••••••••••••••••••••••••••••••••••••••••••••••• 4 ••••••••••••• ~ ••••••••• 

STANDARD 

102S 102S1 
Hex Flange 

102SR 102SRI 
Round Flange 

102SK 102SKI 
. Knurled Flange 

102SS 102SS1 
Short Hex Flange 

Q 

~i" .. -
"The 

Touch of 
Brilliance 
in Panel 
Design" 

1806 

102 
For use with T-l based lamps 

• Front removable 

1025 1025K 1025R 10255 
Single terminal, mount in %" dia. 
hole 

10251 1025KI 1025RI 102551 
Insulated for two terminal appli
cations, mount in ~6" dia. hole 

HOW TO ORDER 
(Example) 

l02SR - W- DS 

~ 
BODY 
TYPE 

t 
LENS COLOR 

Special (G.E. Lexan) 
Gen'l Purpose Lens Materials . 
Lens Material (NO INCREASE IN PRICE) 
(translucent) (Transparent) (Translucent) 

R-Red RL-Red RLUC-Red 
W-White BL-Blue WLUC-White 
B-Blue GL-Green BLUC-Blue 
G-Green AL-Amber GlUe-Green 
A-Amber· CL-Clear ALUC-Amber 

Write for Complete Catalog! 
Free Samples On Request! 
Hot Stampi.ng Available 

LENS STYLE 
STD-Standard 

DS-Black Anodized Bezel 
DSC-Aluminum Anodized Bezel 

Q-Aluminum Anodi'zed Bezel 
QB-Black Anodized Bezel 



Patent Number 3,300,638 

S01 
For use with T-1 % based lamps. 

• Front removable. 

Push to install-pull to remove. 

Two terminal mounts in X/' dia. 
ROUND hole. 

Any number can be mounted 
touching side by side. 

HOW TO ORDER 
(Example) 

301 - A 

~ + 
MODEL LENS COLOR (Bezel is opaque 

R-Red soft white) 
W-White 

B-Blue 
G-Green 
A-Amber 

••••• a ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

106S T-1 incandescent lamp built-in. 
Mounts in ~/' dia. hole. 

HOW TO o RD ER 
T-1 LAMP SPECIFICATIONS (Example) 

Sloan Volts Hours Life MSCP Amps 

FI 5.0 200,000 .03 .060 1065 - B -. F38 
F2 5.0 100,000 .05 .060 MJ: 1 ~A~o F9 5.0 10,000 .05 .060 
FII 5.0 100,000 .03 .060 
FI2 5.0 100,000 .05 .060 
FI5 5.0 100,000 .09 .075 
FI9 5.0 50,000 .15 .115 LENS COLOR 

F38 28.0 10,000 .20 .030 Special (G.E. Lexan) 

F44 18.0 10,000 .15 .026 Genii Purpose lens Materials 

F45 12.0 10,000 .15 .060 
lens Material (NO INCREASE IN PRICE) 
(trcmslucen,) (Transparent) (Translucent) 

F46 10.0 10,000 .10 .027 R-Red RL-Red RLUC-Red 
F47 14.0 10,000 .15 .065 W-White BL-Blue WLUC-White 
F56 5.0 100,000 .03 .060 B-Blue Gl-Green BLUC-Blue 

F57 5.0 60,000 .09 .075 G-Green AL-Amber GLUC-Green 
A-Amber CL-Clear ALUC-Amber 

F58 5.0 40,000 .15 .115 

•••••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••• 

STANDARD 

DS & 
DSC Q & 

QB 

Write for Complete Catalog! 
Free Samples On Request! 
Hot Stamping Available 

°i~ .. -
eem 1969 

"The 
Touch of 
Brilliance 
in Panel 
Design" 

105S 
T-1 incandescent lamp built-in. 
Mounts in 13(4" dia. hole. 

HOW TO OR D ER 
T-1 LAMP SPECIFICATIONS (Exf7mpie) 

Sloan Volts Hours Life MSCP Amps 1055 - B - Q - F38 
Fl 5.0 200,000 .03 .060 r 1 

t, 
F2 5.0 100,000 .05 .060 
F9 5.0 10,000 .05 .060 SLOAN 
FII 5.0 100,000 . 03 .060 MODEL LAMP NO . 
F12 5.0 100,000 .05 .060 LENS COLOR 
F15 5.0 100,000 .09 .075 Special (G.E. Lexan) 
F19 5.0 50,000 .15 .115 Gen') Purpose Lens Materials 

Lens Material (NO INCREASE IN PRICE) 
F38 28.0 10,000 .20 .030 (translucent) (Transparent) (Translucent) 
F44 18.0 10,000 .15 .026 R-Red RL-Red RLUC-Red 
F45 12.0 10,000 .15 .060 W-White BL-Blue WLUC-White 
F46 10.0 10,000 .10 .027 B-Blue GL-Green BLUC-Blue 

G-Green AL-Amber GLUC-Green 
F47 14.0 10,000 .15 .065 A-Amber CL-Clear ALUC-Amber 
F56 5.0 100,000 .03 .060 
F57 5.0 60,000 .09 .075 LENS STYLE 
F58 5.0 40,000 .15 .115 STD-Standard 

OS-Black Anodized Bezel 
OSC-Aluminum Bezel 

Q-Aluminum Bezel 
{II: :. 

Aii materials and processes meet or exceed applicable MIL Specs 

THE SLOAN COMPANY 
7704 SAN FERNANDO ROAD 

P.O. BOX 367 
SUN VALLEY, CALIFORNIA 

TRIANGLE 5-1123 • AREA CODE 213 
T-n~mw~~~~ ... ~.~. . . : I 



WITH 
RESISTOR 

WITHOUT 
RESISTOR 

•••••••••••••••••••••••• 

•••••••••••••••••••••••• 

•••••••••••••••••••••••• 

1808 

Write for Complete Catalog! 
Free Samples On Request! 
Hot Stamping Available 

0 0 ..... · .... · ............. . • 7. .. -
"The 

Touch of 
Brilliance 
in Panel 
Design" 

857 HOW TO ORDER 
(Example) 

857 - R - NE-2H- 22K Neon or incandescent lamps 
built in, with or without 
resistor. 

~ ,-l t t 
Mounts in :y,," dia. hole. 

MODEL LENS 
COLOR 

LAMP RESISTOR 
WHEN 

REQUIRED 
R-Red 

W-White 
B-Blue } 
G-Green Incandescent only 
A-Amber 
C-Clear 

• •••••••••••••••••••••••••••••••••••••••••••••• 

858 
Long-lamp T-2 neons, T-1% and T-1 incandescent 
lamps built in. Also short bulb neons with resistor. 

Mounts in ~6" dia hole with Tinnerman nut. 

See Model 105 for T-1 lamp specifications . 

•••••••••••••••••••••••• 

859 
HOW TO ORDER 

(Example) 

Long or short-lamp neons with or without 
resistor attached, T-]34 incandescent 
{availab!el. 

Mounts in ~/' dia. hole with 

Tinnerman nut. 

MODEL COLOR 
R-Red 

W-White 

LAMP 

- 68K 

L, 
RESISTOR WHEN 

APPLICABLE 

B-Blue t 
G-Green ( Incandescent only 

• ••••••••••••••••••••••• 

862 
Short-lamp neons, T-P4 and T-1 
incandescent lamps built-in. 

MouMs in ~/' dia. hole with 
Tinnerman nut. 

See Model 105 for T-1 
lamp specifications. 

A-Amber 
C-Clear 

All materials and processes meet or exceed applicable MIL Specs 

THE SLOAN COMPANY 
7704 SAN FERNANDO ROAD 

P.O. BOX 367 
SUN VALLEY, CALIFORNIA 

TRIANGLE 5-1123 • AREA CODE 213 
, .. . , 



Patents Pending 

OS 

QB 

Patents Pending 

eem /1969 
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Q 
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Designll 

864 Pee Cee 

MODEL 

HOW TO ORDER 
(Example) 

• 8~P ~ q - t,-~N,"::::. =======;I~II 
LENS COLOR LENS STYlE DIA. NEON 

RL - Red Transparent OS-Black Anodi.ed Bezel B·8/16 
RLUC - Red Translucent OSC-Aluminum Anodized Bezel 7·7/16 
WLUC - White Translucent Q-Aluminum Anodized Bezel 
..... BL - Blue Transparent QB-Black Anodized Bezel 
*BLUC - Blue Translucent 
*GL - Green Transparent 
..... GLUC - Green Translucent 
AL - Amber Transparent 
ALUC - Amber Translucent 
CL-Clear Transparent 
*Not recommended for use with neon. 

Description 
Right angle, printed circuit board mounted, indicator light. 

lamp Accommodation 
T-1% midget flanged base incandescent. Special lens available 
for NE-2D or NE-2J neon lamps. 

Mechanical 
LAMPHOLDER BODY: Black general purpose phenolic. 
LENS ASSEMBLY: Anodized aluminum bezel with plastic lens. 
(Twist lock attachment of lens assembly to lampholder body.) 
MOUNTING: Lampholder is mounted by inserting the terminals 
directly into printed circuit board and flow soldering. Can be 
moun1ed on V2" centers. 

ee 
HOW TO ORDER 

(Example) 

1.-----·,101 - R1P - Q~ 
MODEl LENS COLOR LENS STYlE 

RL - Red Transparent 
RLUC - Red Translucent 
WLUC - White Translucent 
*BL - Blue Transparent 
*BLUC - Blue Translucent 
*GL - Green Transparent 
*GlUC - Green Translucent 
AL - Amber Transparent 
ALUC - Amber Translucent 
CL-Clear Transparent 

OS-Black Anodized Bezel 
DSC-Aluminum Anodized Bezel 

Q-Aluminum Anodized Bezel 
QB-Black Anodized Bezel 

Description *Not recommended for use with neon. 

Right angle, printed circuIt board mounted, indicator light. 

lamp Accommodation 
T-1 midget flanged base incandescent. 

Mechanical 
LAMPHOLDER BODY: Black general purpose phenolic. 
LENS ASSEMBLY: Anodized aluminum bezel with plastic lens. 
(Twist lock attachment of lens assembly to lampholder body.) 
MOUNTING: Lampholder is mounted by inserting the terminals 
directly into printed circu.t board and flow soldering. Can be 
mounted on \4" centers. 
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SaLiea 
• Complete range of voltages. 

• Neon and incandescent lamps. 

• lenses in transparent and translucent colors. 

• lenses can be imprinted as desired. 

• Decorative chrome plated bezels 
(other finishes upon request). 

PilOT & INDICATOR LIGHTS 
• Rectangular and round lights snap into panel. 

• Round type lights can be supplied with 
speed-nut fasteners. 

• Variety of terminals. 

• Recognized under the component program of 
Underwriters laboratories, Inc., and 
CSA approved. 

SORENSON LIGHTED CONTROLS. INC. 
530 Oakwood Avenue, West Hartford, Conn. 06110. Telephone: (203) 236·3267 TWX 710·425·0034 

See YELLOW SECTION for Local Offic;:es, Phones eem /1969 
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I~ILJITJEI Transistor Electronics Corporation 
TELEPHONE BOX 6191 TELETYPE 

612·941·5737 MINNEAPOLIS, MINN. 55424 910·576-2860 

YOUR SINGLE SOURCE 
FOR INFORMATION 
DISPLAY I CONTROL 

SYSTEMS 

ASSEMBLIES 

COMPONENTS 

INDICATORS 

REPLACEABLE 
CARTRIDGE LITE 
WITH INCANDESCENT 
DR NEON LAMP 

RCl, RelH Series 

Replaceable Cartridge Lites feature neon 
or incandescent lamps, four lens styles 
and ten lens colors. Individually mount
able, or, ideally, mounted in the RCLH 
Series Cartridge lite Holder that permits 
fast, simple cartridge replacement. 

REPLACEABLE LAMP 
DISPLAY LITE 
ROl Serlo. 

RDl·B Series 

RDL·A Series 

RDl·E Series 

Five basic models offer unique variety 
in appearance, lens style and mounting 
methods. RDl·A and B Series use sland· 
ard midget flange base neon or incan
descent lamps, RDl-C, D, and E Series 
use incandescent only, Removable lens 
for fasl lamp replacemenl. 

eern /1969 

FRONT MOUNTING 
LITE 
FMl Sorio. 

Slip-in installation (no hardware re
quired) of this incandescent or neon 
lamp indicator is important where rear 
panel access is limited. Flexible nylon 
collet type body slides into panel mount· 
ing hole from the front and is locked 
firmly in place by the slip-in lens. Lite 
is insulated from panel and can contain 
1/4 w resislor .. _____ _ 

MINIATURE 
CARTRIDGE LITE 
Mel Sories 

Economical, single unit construction with 
plastic lens· body in both neon or incan
descent lamp models. Square or round 
lenses, internal series resistor, 2" long 
wire leads or .040 pin terminals are 
offered. Lite clip mounts or plugs-in by 
means of front or back mounted cartridge 
holders,._. 

PRESS-TEST 
INDICATOR LITE 

WITH 
REPLACEABLE 
LAMP 

Unique design allows close mounting 
and combines lamp test and lamp re
placeability into a single compact unit. 
Easy front panel relamping, Pressing the 
flal lop lens tesls Ihe lamp independent 
of the circuit indicator _sig..,n",a",ls",. __ _ 

MINIATURE 
DISPLAY LITE 
MDL Sorio. 

An extremely versatile indicator that 
mounts from the rear with a single 
knurled nul and lock washer. A variely of 
optional features are available; spherical 
or flat top lens in 13 colors, wide range 
of permanently wired incandescent or 
neon lamps, internal current limiting 
resistor, two body colors and selecton of 
terminals. 

SWITCH INDICATORS 
SUBMINIATURE 
BUTTON-LITE 
SBl Sorios 

Extremely small, Ihe SBL Series Button 
Switch is designed for use in display 
and control panels where space is at a 
premium. The body diameler of Ihe SBL 
Series is .360" and Ihe back panel pro· 
jeclion is only 9/16" including lerm· 
inals. Lamp options are incandescent or 
permanenty wired, long-life T-l type 
neon. Inlegral swilch has a SPST·NO·DB 
action. 
SBS Series-Switch function only. 

ALTERNATE ACTION SWITCH 
ABl Series 
CONVENTIONAL INDICATOR WITH 
REPLACEABLE LAMP & SWITCH 
ABS Series 
BUTTON SWITCH ONLY 

Double break switch controls two cir
cuits ... when one circuit is closed the 
other opens-mechanical memory holds 
this status until switch is actuated 
again (SPDT·DB). Bolh series are rated 
for loads 10 100 rna al 115 VAC. ABl 
includes replaceable neon or incandes
cent lamp. 

MINIATURE 
BUTTON-LITE 
MBl Sories 

I 
Combines a permanently wired neon or 
incandescent lamp and isolated i nde
pendent momentary contact switch ... 
SPST·NO·DB or SPST·NC·DB oplions are 
available. Switch life exceeds 1 million 
operalions at 100 rna al 115 VAC. Switch 
is activated by depressing the indicator's 
push-button lens. 

REPLACEABLE LAMP 
BUTTON-LITES 
RBl Series 

Combination switch/indicator with re
placeable neon or incandescent lamp. 
Three versions: RBl·l, snap·aclion SPOT 
momentary contact switch, operates with 
high currents 10 5 amps; RBL·2, snap· 
action SPOT momentary contact switch, 
dry circuits or currents to 1 amp; RBL-3, 
snap aclion SPST·NO·DB momenlary 
conlacl, 100 rna al 120 VAC; RBL·4, 
SPDT·DB or SPOT swilch aclion, 100 rna 
at 115 VAC. Switch life exceeds 1 mil· 
I i on operations at rated current. 

See YELLOW SECTION for local Offices, Phones 

SWITCHES 
MINIATURE 
BUTTON SWITCH 
MBS Series 

A compact, highly reliable momentary 
contact push·button swilch, the MBS 
Series is available with SPST·NO·DB, 
SPST·NC·DB or SPDT·DB oplions: Swilch 
conlact ralng is 100 rna al 115 VAC, 
non-inductive, with a switch life of one 
million operations at rated current. 

SUBMINIATURE 
BUTTON SWITCH 
SBS Series 

, I 

-" This extremely small push-button switch 
is only .360''' in diameter and back 
panel projeclion is only .468". SPST· 
NO-DB momentary contact switch has a 
lile of 1,000,000 operalions at 100 rna 
al 115 VAC. 
SBl Series-Adds integral incandescenl 
lamp wilh switch, 

SUBMINIATURE 
INDICATORS 
SUBMINIATURE 
DISPLAY LITE 
SOL Series 
WITH 
INCANDESCENT 

OR NEON lAMP 

Front mounted for use where panel space 
is limited or where indications must be 
small such as decimal points. Mounts on 
1/4" centers horizontally or vertically. 
Only .240" diameler. Choice of can· 
nectar hook-up or inSUlated wire leads. 

SUBMINIATURE 
INDICATOR LITE 
SllSerie. 
WITH NEON OR 
INCANDESCENT LAMP 

Rugged, long life T·l incandescenl or 
neon lamp is permanently mounted in an 
exlremely small body Ihal is .360" in 
diameler and only .250" long. Ideal for 
applications where panel space is limited 
and many indications are required, 

SUBMINIATURE 
TRI-liTE INDICATOR 
S3l Series 

This extremely small indicator offers 
three separate color indications; red, 
green, and amber. Ideal for use where a 
large number of indications are required 
in a limited amount of space. Three rug
ged long·life incandescent lamps with 
color filter boots are permanently wired 
in a .360" diameler by .600" long body. 

1811 
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MINIATURE LAMPS & SIGNALING DEVICES 

PILOT LAMPS 
T-2 SLIDE BASE 

Mfg. Rated 
Aog. 

Current 
Type Code Volts (Amps.) 
6PSB 30672·0 6 .140 

12PSB 31272-0 12 .170 
24PSB 32472-0 24 .073 
28PSB 32982-0 28 .040 
48PSB 34872·0 48 .053 
60PSB 36072·0 60 .050 

120PSB 32072-0 120 .025 

T-2V2 MIN. BAY 

6MB 35100·0 6 .140 
12MB 35101·0 12 .170 
24MB 35103·0 24 .073 
28MB 35104-0 28 .040 
48MB 35105·0 48 .053 
60MB 35107·0 60 .050 

120MB 35108·0 120 .025 
120MB/6 35109-0 120 .052 

INDICATOR LAMPS 
INDICATOR LAMPS - SLIDE BASE 

Mfg. Rated 
Type Code Volts 
4ESB 30450-0 4 
5ESB 30550·0 5 
6ESB 30650-0 6 

10ASB 31040-0 10 

lOCSB 31030·0 10 
10ESB 31063·0 10 
12ESB 31255·0 12 
16CSB 31630·0 16 
16ESB 31650-0 16 
18ESB 31860·0 18 
24CSB 32490·0 24 
24ESB 32455·0 24 
28ESB 32900-0 28 
48ESB 34861·0 48 

PILOT & INDICATOR 
CARTRIDGE LAMPS 

FIGURE I 

Lamp Mfg. 

A.g. 
Current 
(Amps.) 

.040 

.040 

.040 
.010 

.017 

.040 

.040 

.017 

.040 

.040 

.017 

.040 

.040 

.040 

A.g. 
Currr. 

Min. 
Lab. Life 

M.S.C.P. (Hours) 

.12 5,000 

.48 5,000 

.85 5,000 

.17 5,000 

.52 5,000 

.67 5,000 

.36 5,000 

.12 5,000 

.48 5,000 

.85 5,000 

.17 5,000 

.52 5,000 

.67 5,000 

.36 5,000 
1.30 3,000 

Min. 
Lab. Life 

M.S.C.P. (Hours) 
.02 5,000 
.04 5,000 
.025 5,000 
Red 15,000 

Glow 
. 048 5,000 
.05 10,000 
.06 5,000 
.016 5,000 
.10 5,000 
.11 5,000 
.02 5,000 
.12 5,000 
.24 5,000 
.16 5,000 

MIL ac~"±·005" .250" OIA. 

FMAXO, ·240"_.275" 

No. Code Volts (Amps) Base No. 

D1A. 

..L 
.290" :'- .OOS" 

1.328" MAX. DIA. 

.203" ~: : .040" DIA. PINS 

::t: 005" I I 

~.160" ± .OOS" 
.284" ~O':± .005" 

±.OOS"LV'T 

a~~"±oo;" .250" ~ DIA. FMAXO, ·24{)"-.275" 
DIA. 

~ .290" ± .005" 

t .328" MAX, DIA. 

.203" 
::.005" I , ~ i : .040" DIA. PINS 

_.160"±.005" 
.284" ~20"::t: .OOS" 

::t:.OO5"LV'T 

#21 30021-0 6 
#31 30031-0 12 
#41 30041-0 24 
#51 30051-0 28 
#61 30061-0 48 
#71 30071-0 60 
#81 30081-0 120 

FIGURE II 

Lamp Mfg. 
No. Code 

#901 30901-0 
#905 30905-0 
#909 30909-0 
#913 30913·0 
#914 30914-0 
#915 30915-0 
#918 30918-0 
#925 30925-0 
#926 30926-0 
#930 30930·0 
#933 30933-0 
#934 30934-0 
#938 30938-0 
#941 30941-0 

.140 
,170 
.073 Bi-Pin 
.040 Car-
,053 tridge MS18238-1 
.050 MSI8238-2 
.025 

A.g. 
Current 

Volts (Amps.) Base 

4 .040 
5 .040 
6 .040 

10 .010 
10 .017 
10 .040 Bi-Pln 
12 .040 Car-
16 .017 tridge 
16 .040 
18 .040 
24 .017 
24 .040 
28 .040 
48 .040 

ANNUNCIATOR LAMPS 

r-i{li 
Mfg. 

Type Code 
12RC. 35121-0 
60RC 35127-0 

120RC 35128-0 

12RB 35221-0 

60RB 35227-0 

120RB 35229-0 

PANEL LIGHTS 
Round 
Lens 

Mfg. Code 

30160-0 
30161-0 
30162-0 
30163-0 
30164-0 
30165-0 

TWIN LIGHT CIRCUIT 
INDICATOR 

LENS NO • 
30180-0 
30182-0 
30183-0 
30184-0 
30185-0 

PLUG-IN PANEL LIGHT, 
T-LiTE 

SPECIFICATIONS 
Operating Volts 
Current 

PANEL LITE 
6 Volts 
130 MA. 

Volts Base 
12 Candelabra 
60 Gandelabra 

120 Candelabra 

12 Miniature 
Bayonet 

60 Miniature 
Bayonet 

120 Miniature 
Bayonet 

Square 
Lens 

Color Mfg. Code 
Red 30170-0 
Clear 30171-0 
Amber 30172-0 
White 30173-0 
Green 30174-0 
Blue 30175-0 

LENS COLOR 
Red 

Amber 
White 
Green 
Blue 

T-LITE 
5 to 6 
60 MA. 

Life 
Colors 

Over 5000 Hours 
Red-Amber-White 

Blue-Green 
Approximately %" 

5000 Hours Minimum 
Red-Yellow-White 

End View Lighted Area ~r!' Diameter 

SYLVANIA 
MINIATURE LIGHTING PRODUCTS • Estes Street, Ipswich, Massachusetts GENERAL TELEPHONE & ELECTRONICS 
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MINIATURE LAMPS & SIGNALING DEVICES 

PILOT LIGHT HARDWARE 

Phenolic 
Pilot 
Manufacturing 
Code 30094-0 

Color 

RED 
GREEN 
BLUE 
YELLOW 
AMBER 
CLEAR 
WHITE 

RED 
GREEN 
BLUE 
YELLOW 
AMBER 
CLEAR 
WHITE 

FLAT TOP 

Universal 
Pilot Housing 
Manufacturing 
Code 30099-0 

TRANSLUCENT JEWELED 
Mfg_ Code Mfg_ Code 

30200-0 30100-0 
30212-0 30102-0 
30213-0 30103-0 
30214-0 -

- 30106-0 
- -

30233-0 -

FLUTED TRANSLUCENT 

30120-0 30130-0 
30122-0 30132-0 
30124-0 -

- 30131-0 
30126-0 -
30125-0 -

- 30133-0 

INDICATOR LIGHT 
HARDWARE 

Type 

Strip Socket, '12" Centers, 
Common Ground 

Strip Socket, 3A" Centers, 
Common Ground 

Strip Socket, '12" Centers, 
Individual Contacts 

Stri p Stocket, 3/4" Centers, 
Individual Contacts 

PROFAX' 

Color Mfg_ Code 

Red 38001-0 
Yellow 38002-0 
White 38003-0 
Green 38004-0 
Blue 38005-0 

TRANSPARENT 
Mfg_ Code 

30110-0 
30112-0 
30113-0 
30114-0 
30111-0 
30116-0 

-

-
-
-
-
-
-
-

Mfg_ Code 

Strip - 31250-0 

Strip - 31275-0 

Strip - 33250-0 

Stri p - 33275-0 

PYREX GLASS 
Mfg_ Code 

38071-0 
38072-0 
38073-0 
38074-0 
38075-0 

• Tinnerman clips for socket mounting included 

CARTRIDGE LIGHT 
HARDWARE 

Pilot 
Cartridge 
Housing 

SM-2* 
SM-2A** 

* Turret Lugs 

Indicator 
Cartridge 
Housing 

SM-1A* 
SM-1A** 

* Turret Lugs 

Color 

Amber 
Clear 
Red 
Blue 
Green 

MIL 
No_ 

MS 18236 
MS 18236 

MIL 
No_ 

MS 18235 
MS 18235 

Transparent 
Mfg_ Code 

30140-0 
30141-0 
30142-0 
30143-0 
30144-0 

Mfg_ 
Code 

30095-0 
30096-0 

** Solder Lugs 

Mfg_ 
Code 

30097-0 
30098-0 

** Solder Lugs 

Translucent 
Mfg_ Code 

30145-0 
30146-0 
30147-0 
30148-0 
301-490 

SYLVANIA 
MINIATURE LIGHTING PRODUCTS· Estes Street, Ipswich, Massachusetts GENERAL TELEPHONE & ELECTRONICS 
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SUB-MINIATURE LAMPS 

T-l 
WIRE TERMINAL 

Lamp Mf~. DESIGN M.S.C.P. Life 
Number Co e Volts Amps Approx. (flours) 

2128 35620·0 3.0 .0125 .001 16,000 
6802 35621·0 5.0 .06 .032±25% 100,000 
6802A515 35622·0 5.0 .06 .032±15% 100,000 
6801 35623·0 5.0 .06 .032±25% 200,000 
6801A515 35624·0 5.0 .06 .032±15% 200,000 
680 35600-0 5.0 .06 .032±25% 200,000 
680A510 35679·0 5.0 .06 .032±10% 200,000 
680A515 35600·1 5.0 .06 .032±15% 200,000 
6832 35625-0 5.0 .06 .053 ±25% 100,000 
6832A515 25626·0 5.0 .06 .053±15% 100,000 
6831 35627"() 5.0 .06 .053 ±25% 100,000 
6831A515 35628·0 5.0 .06 .053 ±15% 100,000 
683 35603·0 5.0 .06 .053 ±25% 100,000 
683A510 35690-0 5.0 .06 .053±10% 100,000 
683A515 35603-1 5.0 .06 .053±15% 100,000 
58-683Fl 35629·0 5.0 .063 .060 ±25% 60,000 
7132 35630·0 5.0 .075 .088 ±25% 25,000 
7132A515 35631·0 5.0 .075 .088 ±15% 25,000 
7131 35632·0 5.0 .075 .088 ±25% 25,000 
7131A515 35633·0 5.0 .075 .088±15% 25,000 
713 35601·0 5.0 .075 .088 ±25% 25,000 
713A510 35691·0 5.0 .075 .088 ±1O% 25,000 
713A515 35601·1 5.0 .075 .088 ±15% 25,000 
7152 35634-0 5.0 .115 .147 ±25% 40,000 
7152A515 35635-0 5.0 .115 .147 ±15% 40,000 
7151 35636-0 5.0 .115 .147 ±25% 40,000 
7151A515 35637-0 5.0 .115 .147 ±15% 40,000 
715 35602-0 5.0 .115 .147 ±25% 40,000 
715A510 35692-0 5.0 .115 .147 ±1O% 40,000 
715A515 35602·1 5.0 .115 .147 ±15% 40,000 
58-715Fl 35638-0 5.0 .125 .22 ±25% 5,000 
58-1088 35639-0 10.0 .027 .10 ±25% 16,000 
58-1089 35640-0 12.0 .06 .15 ±25% 16,000 
58-1111 35641-0 14.0 .065 .15 ±25% 12.000 
58-1092 35642-0 18.0 .026 .15 ±25% 10,000 
6838 35643·0 28.0 .024 .15 ±25% 16,000 

AXIAL LEAD 
6804 35644·0 5.0 .06 .032 ±25% 100,000 
6804A515 35645·0 5.0 .06 .032±15% 100,000 
6834 35646·0 5.0 .06 .053±25% 100,000 
6834A515 35647·0 5.0 .06 .053 ±15% 100,000 
7134 35648-0 5.0 .075 .088 ±25% 25,000 
7134A515 35649-0 5.0 .075 .088 ±15% 25,000 
7154 35680·0 5.0 .115 .147 ±25% 40,000 
7154A515 35681·0 5.0 .115 .147 ±15% 40,000 

BI-PIN BASE 
7680 35682·0 5.0 .06 .032 ±25% 200,000 
7683 35683-0 5.0 .06 .053 ±25% 100,000 
57-714 35684·0 5.0 .075 .088 ±25% 25,000 
7715 35685"() 5.0 .115 .147 ±25% 40,000 
57-1098 35686·0 10.0 .027 .10 ±25% 10,000 
57-1099 35687"() 12.0 .06 .15 ±25% 16,000 
57-1112 35688-0 14.0 .065 .15 ±25% 21,000 
57-1100 35689·0 18.0 .026 .15 ±25% 10,000 
5T-6839 35690·0 28.0 .024 .15 ±25% 16,000 

SUB-MIDGET FLANGED BASE 
682 35610·0 5.0 .06 .032±25% 200,000 
682A510 35693-0 5.0 .06 .032±1O% 200,000 
682A515 35610-1 5.0 .06 .032±15% 200,000 
685 35613-0 5.0 .06 .053 ±25% 100,000 
685A510 35694-0 5.0 .06 .053 ±10% 100,000 
785A515 35613-1 5.0 .06 .053 ±15% 100,000 
714 35611-0 5.0 .075 .088 ±25% 25,000 
714A510 35695·0 5.0 .075 .088 ±1O% 25,000 
714A515 35611·1 5.0 .075 .088 ±15% 25,000 
718 35612-0 5.0 .115 .147 ±25% 40,000 
718A510 35696"() 5.0 .115 .147 ±10% 40,000 
718A515 35612-1 5.0 .115 .147 ±15% 40,000 
58-718Fl 35691·0 5.0 .125 .22 ±25% 5,000 
58·1098 35692-0 10.0 .027 .10 ±25% 10,000 
58-1099 35693·0 12.0 .06 .15 ±25% 16,000 
58-1112 35694-0 14.0 .065 .15 ±25% 12,000 
58-1100 35695-0 18.0 .026 .15 ±25% 10,000 
6839 35696·0 28.0 .024 .15 ±25% 16,000 

M.O.L. 
Fila. Inches 

C-6 0.25 
C-2R 0.145 
C·2R 0.145 
C·2R 0.187 
C·2R 0.187 
- -
C·2R 0.25 
C·2R 0.25 
C·2R 0.145 
C-2R 0.145 
C-2R 0.187 
C-2R 0.187 
- -
C-2R 0.25 
C·2R 0.25 
C-2R 0.25 
C·2R 0.145 
C·2R 0.145 
C·2R 0.187 
C·2R 0.187 
- -
C·2R 0.25 
C·2R 0.25 
C·2R 0.145 
C·2R 0.145 
C·2R 0.187 
C·2R 0.187 
- -
C·2R 0.25 
C·2R 0.25 
C·2R 0.25 
C-2F 0.25 
C-2F 0.25 
C·2F 0.25 
C·2F 0.25 
C·2F 0.25 

C-6 0.40 
C·6 0.40 
C·6 0.40 
C·6 0.40 
C·6 0.40 
C-6 0.40 
C·6 0.40 
C-6 0.40 

- -- -
C·2R 0.36 
- -
C-2F 0.36 
C-2F 0.36 
C·2F 0.36 
C-2F 0.36 
- -

- -
C·2R 0.375 
C·2R 0.375 
- -
C-2R 0.375 
C-2R 0.375 
- -
C·2R 0.375 
C-2R 0.375 
- -
C·2R 0.375 
C-2R 0.375 
C·2R 0.375 
C·2F 0.375 
C·2F 0.375 
C·2F 0.375 
C·2F 0.375 
- -

SYLVANIA 
MINIATURE LIGHTING PRODUCTS.· Estes Street, Ipswich, Massachusetts GENERAL TELEPHONE & ELECTRONICS 
1814 See YELLOW SECTION for Local Offices, Phones eem I 1969 



i4§.liij'ffiD SECTION 3900 

SUB- MINIATURE LAMPS 

T-l% 
WIRE TERMINAL 

Lamp Mfg. DESIGN M.S.C.P. Life M.O.L. 
Number Code Volts Amps Appro •. (Hours) Fila. Inches 

1784A510 35406-0 6.0 .20 .34@5V±1O% 1,000 C·2R 0.52 
1784A515 35407·0 6.0 .20 .34@5V±15% 1,000 C-2R 0.52 
2180 35408-0 6.3 .04 .02 50,000 C-2V 0.52 
1739 355690 6.3 .075 .22 500 C-2R 0.52 
8350 25409-0 6.3 .15 .45 3,000 C·2R 0.52 
2181 25589·0 6.3 .20 .40 50,000 C·2V 0.52 
2112 35410-0 6.3 .20 .55 3,000 C-2R 0.52 
1869 35578·0 10.0 .014 .002 10,000 C-2F 0.52 
2107 35581-0 10.0 .04 .08 30,000 C-2F 0.52 
2182 25584·0 14.0 .08 .30 50,000 C-2F 0.52 
2160 35411-0 14.0 .08 .50 750 C-2F 0.52 
2132 35412·0 14.0 .08 .50 750 C-2F 0.52 
1705 35567·0 14.0 .08 .50 750 C-2F 0.52 
1705L 35413-0 14.0 .088 .50 10,000 C·2F 0.52 
2162 35414-0 14.0 .088 .50 10,000 C-2F 0.52 
2102 35583-0 18.0 .04 .15 1,000 C-2F 0.52 
2185 35415-0 28.0 .04 .20 50,000 C-2F 0.52 
2187 35416-0 28.0 .04 .30 25,000 - -
1762 35591-0 28.0 .04 .34 1,000 C-2F 0.52 
1764 35571-0 28.0 .04 .34 1,000 - -
1764AS15 35417-0 28.0 .04 .34 ±15% 1,000 C-2F 0.52 
1764AS25 35418-0 28.0 .04 .34 ±25% 1,000 C-2F 0.52 

MIDGET FLANGED BASE 
387 35592·0 28.0 .04 .30 25,000 - -
387A515 35437-0 28.0 .04 .30 ±15 % 25,000 C-2F 0.625 
387AS25 35438-0 28.0 .04 .30 ±25% 25,000 C-2F 0.625 
387R(Red) 35439-0 28.0 .04 - 25,000 C-2F 0.625 
340 35556·0 28.0 .04 .34 1,000 C-2F 0.625 
327 35590-0 28.0 .04 .34 1,000 - -
327A 35440-0 28.0 .04 
(Amber) 

- 1,000 C-2F 0.625 

327AF 35441-0 28.0 .04 
(All Frost) 

- 1,000 C-2F 0.625 

327A510 35442-0 28.0 .04 .34 ±1O% 1,000 C-2F 0.625 
327A515 35590-1 28.0 .04 .34 ±15% 1,000 C-2F 0.625 
327AS25 35443-0 28.0 .04 .34 ±25% 1,000 C-2F 0.625 
327R(Red) 35590-3 28.0 .04 - 1,000 C-2F 0.625 
327/15 35590-2 28.0 .04 - 1,000 C-2F 0.625 
376 35444-0 28.0 .06 .34 25,000 C-2F 0.625 

MIDGET GROOVED BASE 
698 35457-0 1.35 .06 .01 500 C-2R 0.625 
337 35554-0 6.0 .20 .34@5V 1,000 C-2R 0.625 
337AS10 35458-0 6.0 .20 .34@5V±1O% 1,000 C-2R 0.625 
337A515 35459-0 6.0 .20 .34@5V±15% 1,000 C-2R 0.625 
337A525 35460-0 6.0 .20 .32@5V±25% 1,000 C-2R 0.625 
337L 35461-0 6.3 .20 .55 3,000 C-2R 0.625 
379 35462-0 6.3 .20 .40 50,000 C-2V 0.625 
398 35452-0 6.3 .20 .55 3,000 C-2R 0.625 
709 35463-0 10.0 .014 .008 10,000 C-2F 0.625 
397 35464-0 10.0 .04 .08 30,000 C-2F 0.52 
386 35465-0 14.0 .08 .30 50,000 C-2F 0.625 
336 35588-0 14.0 .08 .50 750 C-2F 0.625 
346 35560-0 18.0 .04 .20 1,000 C-2F 0.625 
457 35466-0 22.0 .04 .30 2,000 C-2F 0.625 
388 35451-0 28.0 .04 .30 25,000 C-2F 0.625 
334 35552-0 28.0 .04 .34 1,000 - -
334A515 35467-0 28.0 .04 .34 ±15% 1,000 C-2F 0.625 
334A525 35468-0 28.0 .04 .34 ±15% 1,000 C-2F 0.625 

BI·PIN BASE 
57·331 35469-0 1.35 .06 .01 500 C-2R 0.625 
57·368 35470-0 2.5 .20 .22 500 C-2R 0.625 
57-338 35471-0 2.7 .06 .04 6,000 C-2R 0.625 
57·375 35472-0 3.0 .015 .002 10,000 C-6 0.625 
57-345 35473-0 6.0 .04 .03 10,000 C-2V 0.625 
57·328 35474-0 6.0 .20 .34@5V 1,000 C-2R 0.625 
57-332 35475-0 6.0 .20 .10 50,000 C-2F 0.625 
7377 35476-0 6.3 .075 .23 500 C-2R 0.625 
7380 35477-0 6.3 .04 .02 50,000 - -
57-349 35478-0 6.3 .20 .55 3,000 C-2R 0.625 
57·350 35479·0 6.3 .15 .45 3,000 C-2R 0.625 
7381 35480-0 6.3 .20 .40 50,000 C-2V 0.625 
7344 35481-0 10.0 .014 .002 10,000 C-2F 0.625 
57·367 35482-0 10.0 .04 .08 30,000 C-2F 0.625 
7382 35483-0 14.0 .08 .30 50,000 C-2F 0.625 
57·330 35484-0 14.0 .08 .50 750 C-2F 0.625 
57·370 35485-0 18.0 .04 .20 1,000 C-2F 0.625 
57-459 35486-0 22.0 .04 .30 2,000 C-2F 0.625 
7387 35487-0 28.0 .04 .30 25,000 - -
7327 35488·0 28.0 .04 .34 1,000 C-2F 0.625 
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TUNG-SOL IVIOLDED BASE LAIVIPS 
AND SPECIAL ASSEIVIBLIES 

Encapsulated 
Subminiature 
Readout 
Lamps 

TU Pin 
Molded Base 
Subminiature 
Lamps 

Style H 

Style G 

Molded 
NVlon Base 

#24AWG Wire 
(Gold PI.) 
or 
Nickel Leads 

L .130" 
~ .. 

ELECTRICAL CHARACTERISTICS 

Lamp Design Design Nominal Average 
No. Style Volts Current Light Output Raled Life 

2301 G 1.35 .06 .02 500 
2302 G 2.5 :20 .25 500 
2303 G 2.7 .06 04 500 
2304 G 3.0 .30 .34 1500 
2305 G 6.0 .04 .03 1000 

2306 G 6.0 .20 .60 1000 
2307 G 6.3 .20 50 3000 
2319 G 6.3 .20 .40 50.000 
2308 G 10.0 .014 .006 5000 i 
2309 G 10.0 .04 .10 5000 ' 

.~~-----

2310 G 14.0 .08 .50 750 
2339 G 15.0 .040 .075 25.000 
2311 G 18.0 .04 25 1000 
2318 G 24.0 .080 .50 20.000 
2312 G 28.0 04 .34 1000 ---_.-
2329 G 28.0 046 .34 2500 
2334 G 6.3 .075 .25 1000 
EN1748 H 2.5 400 800 ft.-Cd(Sl Inde' 
EN1748S H 2.5 400 1250 ft.-Cd(61 Indel. 

®Reg. T.M. Wagner Electric Corporation 

I 

Plug-in module acti
vates photo-electric 
sensor in high speed 
check sorter. 

Molded base permits 
bending lead wires at 
acute angles. 

Soft plastic encapsu
lation permits push-in 
mounting in sheet
metal panels. 

The molded base lamp provides important advantages 
that simplify production and contribute added reliability 
to the end product. The molded base is permanently 
bonded to the bulb. It replaces the previously cemented
on metal base. The former receptacle that had to be wired 
into the circuit is completely eliminated. The molded base 
lamp is self-mounting. In fact, the Tu-Pin lamp can be ap
plied with automated equipment. 

The molded base technique makes it possible to provide 
a wide variety of lamp packages-built-in key ways, plug
in types, unusual positioning of the leads and multi
purpose configurations. 

Strip-mounted, grain-size, 21-mil lamps snap into 
molqed plastic holder to form a condition monitor 
for computer circuit boards. Lamp sockets are num
bered to correspond to individual circuits. Test 
probe contacts are provided. Units can be operated 
in either normally "on" or "off" condition and can be 
wired to a door switch or test push button. 

TUNG·SOL® 
TUNG-SOL DIVISION 

Wagner Electric Corporation 
630 W. Mt. Pleasant Avenue, Livingston. N. J. 07039 

TWX: 710-994-4865 Phone: (201) 992-1100; (212) 732-5426 

PHYSICAL CHARACTERISTICS 

Midget Max. Bulb Filament Indicator 
Base Style Oiam. MOL Type Base Color 

Tu-Pin Molded .230 .600 S-2 Ind. White 
Tu-Pin Molded .230 .600 C-2R Ind. Brown 
Tu-Pin Molded .230 .600 C-2R Ind. Lt. Grn. 
Tu-Pin Molded .230 .600 C-2R Ind. Black 
Tu-Pin Molded .230 .600 C-2V Ind. Silver 

Tu-Pin Molded .230 .600 C-2R Ind. Orange 
Tu-Pin Molded .230 .600 C-2R Ind. Dk. Blue 
Tu-Pin Molded 230 .600 C-2F 
Tu-Pin Molded .230 .600 C-2F Ind. Pink 
Tu-Pin Molded .230 .600 C-2V Ind. Lt. Blue 
Tu-Pin Molded .230 . 600 C-2F Ind . Yellow 
Tu-Pin Molded .230 .600 C-2F 
Tu-Pin Molded .230 .600 C-2F Ind. Dk. Grn. 
Tu-Pin Molded .230 .600 C-2F 
Tu-Pin Molded .230 .600 C-2F Ind. Red 
Tu-Pin Molded .230 .600 C-2F Ind. Gray 
Tu-Pm Molded .230 .600 C-2R Ind. Red 
Encapsulated .175 .880 C-2R Ind. Black 
Encapsulated .175 .880 C-2R Ind. Black 
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TUNG-SOL SUBMINIATURE LAMPS 
All base and bulb types for read-out and indicator applications 

SPECIFICATIONS: T-1 3 /4 LAMPS 

ELECTRICAL CHARACTERISTICS I PHVSICAL CHARACTERISTICS 

Lamp Design Design Nominal Average Midget Max. Bulb Filament 
No. Volts Current Light Output Rated Llle Base Style Olam. MOL Type LCL Application 

331 1.35 .06 .02 CP 500 Flange .230 .625 S-2 .375 Indicator(4) 

440 1.5 .05 .012 CP Indef. Flange .230 .625 C-2R .375 Indicator 

1769 2.5 .20 .20 CP 500 Screw .230 .71B C-2R .500 Indicator 

1767 2.5 .20 .25 CP 500 Screw .230 .625 C-2R .500 Indicator(4) 

364 2.5 .40 .28 CP 5000 Flange .230 .625 C-2R .375 Indicator 

4(') 2.5 .40 800 ft.-cd(5) Indef. Groove .240 .813 C-2R Read-out 

45(1) 2.5 .40 1250 ft.-cd(6) Indef. Groove .240 .813 C-2R Read-out 
1748(1)(2) 2.5 .40 800 ft.-cd(5) Indel . Leads' .240 .687 C-2R Read-out 
17485(1)(2) 2.5 .40 1250 ft.-cd(6) Indef. Leads' .240 .687 C-2R Read-out 

2169(2) 2.5 .35 .21 CP 10,000 Leads' .230 .520 C-2R Indicator 

1738(') 2.7 .06 .04 CP 500 Leads' .230 .520 C-2R Indicator 

338 2.7 .06 .04 CP 500 Flange .230 .625 C-2f1 .375 Indicator 

342 6 .04 .03 CP 1000 Screw .230 .718 C-2V .500 Indicator 

345 6 .04 .03 CP 1000 Flange .230 .625 C-2V .375 Indicator(4) 

328 6 .20 .60 CP 1000 Flange .230 .625 C-2R .375 Indicator(4) 

337 6 .20 .60 CP 1000 Groove .230 .625 C-2R .375 Indicator 

1768 6 .20 .60 CP 1000 Screw .230 .625 C-2R .500 Indicator(4) 
1730(') 6 .04 .03 CP 1000 Leads' .230 .520 C-2V Indicator 
2134(2) 6 .04 .03 CP 1000 1'1,' Leads .230 .520 C-2V Indicator 
1784(') 6 .20 .60 CP 1000 Leads' .230 .520 C-2R Indicator 
380 6.3 .040 .02 CP 50.000 Flange .230 .625 C-2V .375 Indicator 

1739(') 6.3 .075 .25 CP 1000 Leads' .230 .520 C-2R Indicator 
1775 6.3 .075 .25 CP 1000 Screw .230 .625 C-2R .500 Indicator(4) 
350 6.3 .15 .45 CP 3000 Flange .230 .625 C-2R .375 Indicator(4) 
349 6.3 .20 .50 CP 3000 Flange .230 .625 C-2R .375 Indicator 
379 6.3 .20 .40 CP 50,000 Groove .230 .625 C-2V .375 Indicator 

381 6.3 .20 .40 CP 50,000 Flange .230 .625 C-2V .375 Indicator 
2112(') 6.3 .20 .50 CP 3000 Leads* .230 .520 C-2R Indicator 
2181(') 6.3 .20 .40 CP 50,000 Leads* .230 .520 C-2V Indicator 
344 10 .014 .002 CP 5000+ Flange .230 .625 C-2F .375 Indicator(4) 
367 10 .04 .10 CP Indel. Flange .230 .625 C-2V .375 Indicator 

374 10 .014 .006 CP 5000+ Flange .230 .625 C-2F .375 Indicator 
1869(2) 10 .014 .002 CP 5000+ Leads* .230 .520 C-2F Indicator 
1917(') 10 .014 .006 CP 5000+ Leads* .230 .520 C-2F Indicator 
2107(2) 10 .04 .10CP Indel. Leads' .230 .625 C-2V Indicator 
2207 10 .04 .10 CP 20,000 Groove .230 .625 C-2V .375 Indicator 

384 11 .025 .05 CP 2000 Flange .230 .625 C-2F .375 Indicator 
1916(') 12 .019 .012 CP Indel. Leads' .230 .520 C-2V Indicator 
336 14 .08 .50 CP 750 Groove .230 .625 C-2F .375 Indicator 
373 14 .OB .50CP 750 Screw .230 .718 C-2F .500 Indicator 
382 14 .OB .30 CP 50,000 Flange .230 .625 C-2F .375 Indicator 

386 14 .08 .30 CP 50,000 Groove .230 .625 C-2F .375 Indicator 
330 14 .08 .50 CP 750 Flange .230 .625 C-2F .375 Indicator(4) 
1705(') 14 .08 .50 CP 750 I" Leads .230 .520 C-2F Indicator 
2182(') 14 .08 .30 CP 50,000 Leads' .230 .520 C-2F Indicator 
346 18 .04 .25 CP 1000 Groove .230 .625 C-2F .375 Indicator 

370 18 .04 .25 CP 1000 Flange .230 .625 C-2F .375 Indicator 
457 22 .04 .30CP 2000 Groove .230 625 C-2F .375 Indicator 
327 28 .04 .34 CP 1000 Flange .230 .625 C-2F .375 Indicator(4) 
327X 28 .046 .34 CP 2500 Flange .230 .625 C-2F .375 Indicator(4) 
334 28 .04 .34 CP 1000 Groove .230 .625 C-2F .375 Indicator(4) 
335 28 .04 .34 CP 1000 Screw .230 .718 C-2F .500 Indicator 
340(3) 28 .04 .34 CP 1000 Flange .230 .625 C-2F .375 Indicator(4) 
369 28 .04 .34 CP 1000 Screw .230 .593 C-2F .500 Indicator 
1762(') 28 .04 .34 CP 1000 Leads* .230 .520 C-2F Indicator(4) 
387 28 .04 .30 CP 25,000 Flange .230 .625 C-2F .375 Indicator 
388 28 .04 .30 CP 25,000 Groove .230 .625 C-2F .375 Indicator 
2187(2) 28 .04 .30 CP 25,000 Leads' .230 .520 C-2F Indicator 
1764(') 28 .04 .34 CP 1000 1" Leads .230 .520 C-2F Indicator 
1860(') 28 .04 .34 CP 1000 I" Tinned Leads .230 .520 C-2F Indicator 
1762X(') 28 .046 .34 CP 2500 Leads' .230 .520 C-2F Indicator 

These lamps are normally supplied in clear glass. Colored bulbs will be made on special order. Unless otherwise specified, all lamps have metal bases. 

SPECIFICATIONS: T-3/4 LAMPS 

Lamp Design Design Nominal Average Midget Max. Bulb Filament 
No. Volts Current Light Output Rated Life Base Style Dlam. MOL Type LCL Application 

2 5 .021 . 034 Indef . 1 3/16" .102 .200 C-6 Digital 
Tinned leads 

8666 5 .08 .15 3000 Leads .102 .200 C-2R Indicator 
Reference Notes Indef. Life over 5000 hours. (1) Lens end (2) Wire leads. (3) High temperature solder. (4) Application in aircraft service. (5) Through 3/16" 
min. dia. window at l/S" from lamp tip. (6) Through 1/0" min. dia. window at 3/0" from lamp tip. 

Wire Lamp Types No1 Shown-Type F. 2264-2129-2176-2183-2119-2201-2265 and 2002. 
*S!andard lead length is approximately 11 16" unless otherwise specified. 

TUNG-SOrR TUNG-SOL DIVISION/Wagner Electric Corporation 
630 W. Mt. Pleasant Avenue. Livingston, N. J. 07039 

®Reg. T.M. Wagner Electric Corporation TWX: 710-994-4865 Phone: (201) 992-1100; (212J 732-5426 
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ACDC POWER SUPPLY MODULES 

ACDC specializes in the production of modular DC 
power supplies using uniquely versatile packaging con
cepts. Since ACDC first began to make power supplies 
in 1950, there have been many innovations in power 
supply technology. A large number of these have been 
the product of ACDC engineering talent. As new 
modules are introduced or design improvements made 

ACDC POWER SUPPLY WARRANTY 

to existing power supplies in the ACDC line, bulletins 
will be issued to supplement this catalog. To ensure that 
you receive up-to-the-minute modular DC power supply 
information, send us your name and address and we'll 
place you on our mailing list. For detailed power supply' 
information, call us toll-free, or contact one of our repre
sentatives. See listing in yellow section. 

When used within its specified operating environments, this ACDC power 
supply is unconditionally guaranteed to meet all published specifications 
for an unlimited length of time. This guarantee covers all parts of the module, 
including semi-conductors, fuses, and mechanical parts, without regard to 
the date of purchase or installation. All terms of this guarantee are fuliy 
transferable when the power supply is sold as original equipment. 
If at any time the power supply is in need of warranty service or calibra
tion it may be returned directly to the factory where, without charge, it 
will be adjusted to meet its original specifications. ACDC will pay surface 
freight charges to and from the factory. 

NEW MINIATURE POWER SUPPLY 
The JR! New from ACDC. Now, for the first time, pre
cision regulated DC power in truly miniaturized form. 
Just think! AC conversion and isolation in one fifth 
the size and weight!with remarkably improved effi
ciency.But that's not all! The prices are competitive 
with conventional deSigns. Yes, again ACDC has 
opened the door to a totally new era of power conver
sion. Look around! There's nothing quite like it any
where-nothing even close! It's the new generation! 
That's why we call it the JR, a new name for a 
completely new concept. 

FEATURES: 
5 times more p'ower per unit volume than 
conventional approaches, and 
50% better efficiency. 
0.1 % regulation. 
Remote Sensing. 
Remote Programming. 
Short circuit proof. 
Overvoltage protection option. 
Fits into 1 %" rack panel assembly. 

SPECIFICATIONS: 

Input: 105-125 VAC, 47-420Hz. 

Output: (See table for voltage range and current) 

Regulation: 0.1% +5mV NL-FL 
±0.1 % for ±1O% input variation 

Ripple: ImV RMS, 25mV Peak-Peak. 

"IYpical Efficiency: 70% @ 5V, 80% @ 15V and above. 

Transient Response: Output voltage returns to within 
regulation limits within approximately 500 ILsec in 
response to a 100% load change. 

Remote Sensing: To compensate for DC voltage drop of 
of up to 0.5 volts in the load cables, remote sensing 
terminals are provided to monitor voltage at the load. 

Temperature Coefficient: 0.02%;oC maximum. 

Ambient Temperature: Units are designed to operate with 
either conductive or convective heatsinking. When 
conductively heatsinked, the base temperature of the 
unit must be maintained at a maximum of 80°C. Since 
these modules diSSipate approximately 21 watts at 5 
volts or 13 watts at 15 and 25 volts, provision must be 
made to remove this heat. For operation in convective 
air ambients of up to 71°C, an option~l heatsink which 
attaches to the mounting surface of the unit is available. 
Consult the factory for more detailed cooling information. 

Remote Voltage Adjustment: Resistan~e may be inserted 
in the negative sensing lead to adjust the output 
voltage remotely at approximately 1000 f1./V. 

Overload Protection: The supply is protected against 
overloads and short circuit by a foldback type voltage/ 
current characteristic. 

Overvoitage Protection: A completely independent 
overvoltage protection module is available which 
attaches to the supply and straddles the output terminals. 
This protection does not depend on the regulating 
circuitry of the supply and crowbars the output if it 
reaches the adjusted trip voltage. Trip voltage adjustable 
from 5-30 volts. 

Input Current'Fusing: Input current fusing provided internally. 

Connector: Barrier strip (%" centers). 

Construction: Black anodized aluminum case. Unit may 
be removed from case for complete serviceability. 

Mounting: See outline drawing. 

NOMINAL OUTPUT 
OUTPUT VOLTAGE CURRENT MODEL NO. 

VOLTAGE RANGE 

5 3-5.5 lOA JR5KI0 

15 12-18 4A JR15K4.0 

25 22-30 2A JR25K2.0 

(If u.nit is ordered with overvoltage protection add $30.00 to above prices). 

PRICE 

$250.00· 

250.00 

250.00 

Pagel acdc electronics inc. 2979 North Ontario Street, Burbank, California 91504, (213) 849-2414 
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CASE SIZE K1 

TI- - -.-~~_6'50 __ -Af 0" MOO",' 

1 3 --y-' 1" -: ,- : 
I / ,mmJ 

OVERLOAD VOLTAGE 
ADJ. ADJ. 

I 1 1 I GRD ~ " (±)---(!)-- ---0 - 71-I I I 
S ~ + ~ 8-32 THO 

8 PLACES 

~" ~ s ~ 
AC ~ I I I AC ~ -(j)-8--- ~--8- --(£l-

I I I GRD § 

f- 3f4-i 3/, H--"h,+- 4 3/4 ·1 

'@"iij,ffid SECTION 4000 

OVER VOLTAGE 
PROTECTION MODULE 

(ADJUSTABILITY: 5 TO 30 VDC @ 10 A MAX) 

.170 THRU ]1 
2 PLACES 

, 

8-32 TH~r--------.-- T 
'. I I I 1.25 

-1- -T O~ol 
156-1 2.625 i I f 

2.94 

OV2-$30.00 

acdc electronics inc. Page 2 
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SPECIFICATIONS 

INPUT 

OUTPUT 

REGULATION 

RIPPLE 

OUTPUT 
IMPEDANCE 

TRANSIENT 
RESPONSE 

STABILITY 

TEMPERATURE 
COEFFICIENT 

AMBIENT 
TEMPERATURE 

REMOTE 
SENSING 

REMOTE VOLTAGE 
ADJUSTMENT OR 
PROGRAMMING 

OVERLOAD 
PROTECTION 

OVERVOLTAGE 
PROTECTION 
(Optional: Add $30.00 
unless alternate price 
is specified in 
catalogue listing) 

INPUT CURRENT, 
FUSING 

CONNECTOR 

CONSTRUCTION 

MOUNTING 

PART NUMBER 
ASSIGNMENTS 

MILITARY 
SPECIFICATIONS: 

Page 3 

1820 

BX & OA SERIES 
0.01% REGULATION 

BC SERIES 
0.5% REGULATION 

IC SERIES 
0.05% REGULATION 

105-12S Volts, 47-63Hz (Useable also to 400Hz-consult factory for derating). All models of 20A and greater are 
provided with lOS-12S/21O-2S0V input. 

Voltage range shown in tables is continuously variable between limits by externally accessible screwdriver 
adjustment of multiturn pot. Output is floating- either positive or negative terminal may be grounded. Current: 
Zero to full load as shown in tables. 

0.01 % or 0.001 volt for line 
changes of 10%. 
0.01 % or 0.002 volt for NL to FL 
changes. 

O.Sm V or 0,001 % max, RMS 
(whichever is greater). 

DC-1KHz 0.0001 RL or 0.001 
ohm max. 
I-10KHz 0.0003 RL or 0.01 ohm 
max. 
1O-100KHz 0.006 RL or 0.3 ohm 
max. (whichever is greater). 
RL is the rated load, 

O.S% or 0.02 volt for line 
changes of 10%. 
,0.5% or 0.04 volt for NL to FL 
changes. 

10mV or 0.01% max. RMS 
(whichever is greater). 

DC -1KHz O.OOS RL or 0.04 ohm 
max. 
I-100KHz 0.02 RL or 0.3 ohm 
max. (whichever is greater). 
R L is the rated load. 

O.OS% for line changes of 10%. 
O.OS% for NL to FL changes. 

2mV RMS and 20mV Pop max. 

DC-1KHz 0.001 R, orO.OOSohm 
max. 
I-100KHz O.OOS RL or 0.3 ohm 
max. (whichever is greater), 
RI. is the rated load. 

Output voltage returns to within regulation limits within SOILSec. in response to a SO% step change in load 
current. 

Max. 0.1% or lOmV for eight 
hour period after initial warm
up. 

Maximum O.01S% or ImV per 
degree Centigrade. 

Typical 1 % for eight hour period 
after initial warmup. 

Typically 0.1 % or SmV per de
gree Centigrade. 

Typical lOmV for eight hour 
period after initial warmup. 

ImV per degree Centigrade max. 

OPERATING: Full rated output at operating temperatures of 0 to 71°C without forced air or heatsinking. 

STORAGE: -SsoC to +8S°C. 

To compensate for DC voltage drop of up to 0.5 volts in the load cables, remote sensing terminals are provided 
to monitor voltage at the load. 

Terminals are provided to adjust the output voltage by means of a remote variable resistor. On the wide range 
models, in addition to being internally adjustable over the full range, remote programming is possible at an 
accurately adjustable 1000 ohms/volt and a separate zero adjustment is provided. Remote voltage adjustment 
is not provided on dual output models but may be ordered as a special feature, 

A:1l models are inherently protected against Qverload and short circuits of any duration. Except for certain 
higher voltage units, no fuses or reset buttons are used-automatic recovery is ele,ctronically accomplished. 
On these units short circuit protection by means of an accessible, replaceable fuse is furnished. 

Any model, up to SO volts, can be furnished with overvoltage protection which "crowbars" the output in the 
event of a rise in the output voltage of 10% or 2 volts (whichever is greaterj. On the dual models, overvoltage 
protection "crowbars" both voltages to near zero in the event of a rise of one or both of the voltages of 20% or 
4 volts (whichever is greater). (Optional feature available at extra cost-specify when ordering by adding -1 
to model number). 

The input current drawn from the AC line may be determined from the following: I'N= '''CEDC0.? x 0.OS2. 
Fuse ratings should be at least SO% higher. 

Cases A through F are supplied with a solder hook terminal header. 
Case Ml is furnished with an attached 10 terminal P.c. edge connec
tor which may be used either as a solder connection or readily re
moved by the user and mounted in his equipment to provide plug-in 
convenience. G and H cases have a barrier strip efts" center-center 
terminal spacing) as shown on outline drawings. 

All cases have barrier strip ter
mination. 

Power supply modules are constructed of heavy gage aluminum with integral extruded heatsinks; color is 
black. Removable covers of perforated steel have a light gold enamel finish. The regulating circuitry is mounted 
on a printed circuit board. 

Units can be mounted in any position on either one of two sides as shown in the outline dr~wing. Mounting 
faces have threaded mounting holes. See case outline drawings. 

Catalog model numbers followed by -1 have overvoltage protection. 

The listed cataJog models are constructed with the highest quaJity components and have MTBF ratings in the neighborhood of SO,OOO hours, 
per MIL-HDBK-217. ACDC will also build supplies to meet specific MIL specifications such as MIL-E-4158A, MIL-E-16400, MIL-T-21200, 
and meet environmental requirements such as MIL-E-5400,·MIL-E-5272, MIL-E-4970, and RFI specifications MIL-I-26600 and MIL-I-6181. 
AeDC's own environmental laboratory is able to perform quaJification testing when required, and is used extensively to prove out designs. 
)n order to provide the most efficient design, customer inquiries are invited, stating exact specifications and environmental conditions 
required of the end product. 

acdc electronics inc. 2979 North Ontario Street, Burbank, California 91S04, (213) 849-2414 
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A 
H 
C 
0 
E 
[ 

G 

Terminair-uncllon$ 
A-AClnput 

8-AC Input , 

F-Neg OUlput 

H-Neg 

K-Pcs O"'put 
L-P,ogrom 

A 3.44 o 2.750 
J 375 
3.500 

CASE SIZE Ml 

G 1.375 M 050 
r-.! 0.25 B 1.8H 

C 4.75 

A2 
4.50 
4.12 
5.00 
3.000 
2.187 
3.250 
2.000 

Bl B2 
5.00 5.00 
4.37 525 
600 6.00 
3.250 3.250 
2.375 2375 
3.750 3.750 
2.375 2.375 

J 0.289 
L 0.25 Approx. weight 1.61bs 

Ir-+
eel 

It--r 
N~~ 

Ll0-32NF-2BX3/80eep 

Terminal Functions 

3-Pos Sens 
4-Neg Sens 
5-Neg Output 
6-program 
7-Case 
8-AC Input 

Dual Modulei< 

4-Cornmon Sens 
5-Common Output 
6-Neq Sens 

'Ava<labie In case srZ8sBl and Cl 

CASE SIZES A2, Bl, 82, C1 

C1 A2 Bl B2 Cl 
5.00 H 1000 1.625 1.625 3.000 
5.25 J 1.500 0500 0500 1.687 
6.00 K 0.75 056 056 1.19 
3.250 L 028 0.28 0.28 0.28 
3375 M 125 112 112 056 
3.625 N 0.28 028 028 028 
3250 P 1.12 112 2.00 1.12 

Approx. 
welght 51bs 81bs SIbs I11bs 

10 Terminal Bamer Stnp3/4 X 4-17/32 

,- Voltage Adlust ThiS Surface 

Gl 
A 15.00 

8.00 
C 6" 
D 13.S75 
E 7500 
I 4.625 
G 5.':100 

TermmalFunctlons 
l-AClrlpul ,-
3-
4-AClrlput 

6-PoS.Output 
7-Pos Sens 
8-Neg. Sens. 
9-Neg Output 

10-Program 

CASE SIZES GI, HI 

HI Gl 
15.00 H 4625 
9.75 J 0.75 
675 K 1.69 

13875 L 062 
7.500 M 169 
4.625 N 1.12 
5.500 

421bs. 

HI 
4.625 
0.75 
2.56 
062 
2.36 
2.00 

461bs 

A 3.12 
B 4.37 
C 5.00 

A S.25 
B 7.75 
C 6.50 

A 
B 
C 
D 
E 
F 
G 

i44,iiij,ffid SECTION 4000 

01 
5.00 
687 
6.00 

4250 
3.750 

o 2.437 
E 2750 
F 3875 

02 El 
5.00 8.25 
6 00 6.62 
6.00 6.50 

4.250 4.750 
3.750 3.500 

Terminal Functions 

Dual Module 

4-Neg Sens 4-Common Sens 
5 - Neg. Output 5 - Gommon Output 
6-Program a-Neg.Sens 

I-Case 
8-AClnput 

CASE SIZE A1 

G 2.750 K 0.41 N 0.81 
H 0.875 L 0.81 
J 1.187 M 0.56 41bs 

lrl 
lt~ 

N~ I+-G 
Ll0-32 NF-2BX3/8 Deep 

3-Pos Sens. 
4-Neg.Sens 
5-Neg.Output 
6-Program 
7-Case 
8-AC Input 

Dual Module"" 

3-Pos.Sens 
4-Common Sens 
5-Common Output 
6-Neg.Sens 

*AvalJable In case sizes 01 and E2 

CASE SIZES 01, 02, El, E2 

E2 D1 D2 El E2 
8.25 H 1.500 1500 3.625 3625 
5.75 J 0.500 0.500 1.750 1.750 
6.50 K 109 1.09 0.75 0.75 
7.000 L 
3.500 M 
4.750 N 0.28 028 0.56 0.56 
3.500 P 2.00 1.12 2 00 112 

Approx. 
weight 141bs.14Ib., l8lbs. 181b~ 

Voltage Adlust This Suriace 

D 7.000 
E 3.500 
F 4.750 

CASE SIZE F1 

G 
H 
J 1750 

K 0.75 
L 1.69 
M 0.62 

Termirlal Funcllorls 

3-Pos.SerlS 
4-Neg.SerlS 
5-Neg.Output 
6-Program 

7-Case 
8-AC Irlput 

N 169 
P 200 
Approx. weight 251bs 

acdc electronics inc. Page 4 
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DC POWER SUPPLY MODULES IC SERIES 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

STOCh. 
DELIVERY 

STOCK 
DELIVERY 

2.7A @ 40·C-$98.00 
OR 
2.5A,@55°C 
2.0A@ 71°C 

Case size: Jl 
Approx. weight: 4 Ibs. 
OPV: $20.00 

If overvoltage protection is 
desired, add -1 to model number 
to indicate this option. 

9.5A @ 40·C-$134.00 
OR 
S.OA@55°C 
6.2A @ 71°C 

Case size: L1 
Approx. weight: 7.5 Ibs. 
OVP: $30.00 

If overvoltage protection is 
desired, add.-l to model number 
to indicate this option. 

13.5A @ 40·C-$186.00 
OR 
11.5A @55°C 
9.2A@71°C 

Case size: Nt 
Approx. weight: 11 Ibs. 
OVP: $30.00 

If overvoitage protection is 
desired, add -1 to model number 
to indicate this option. 

2S.0A @ 40·C-$258.00 
OR 
21.5A@ 55°C 
16.5A@71°C 

Case size: PI 
Approx. weight: 19 Ibs. 
OVP: $30.00 

If overvoltage protection is 
desired, add -1 to model number 
to indicate this option. 

70A @ 40·C-$529.00 
OR 
60A@55°C 
50A@71°C 

Case size: 51 
Approx. weight: 52 Ibs. 
OVP: $60.00 

If overvoitage protection is 
desired, add -1 to model number 
to indicate this option. 

100A @ 40·C-$835.00 
OR 
90A@55°C 
75A@71°C 

Case size: 52 
Approx. weight: 83 Ibs. 
OVP: $85.00 

If overvoitage protection is 
desired, add -1 to model number 
to indicate this option. 

0.05% REGULATION 

VOLTS 

5 

VOLTS 

5 

VOLTS 

5 

VOLTS 

5 

VOLTS 

5 

VOLTS 

5 

VOLTAGE RANGE 

4.75-5.25 

VOLTAGE RANGE 

4.75-5.25 

VOLTAGIl RANGE 

4.75-5.25 

VOLTAGE RANGE 

4.75-5.25 

VOLTAGE RANGE 

4.75-5.25 

VOLTAGE RANGE 

4.75-5.25 

DC Power Supply Modules 

~UjUIT881. 
,eIEYEI 

I 5VDC 

MODEL NO. 

IC5N2.7 

MODEL NO. 

IC5N9.5 

MODEL NO. 

IC5NI3.5 

MODEL NO. 

IC5N25 

MODEL NO. 

IC5N70 

MODEL NO. 

ICSNlOO 

--------------------------------/ IClllc.l.dnt.ICSI81C. l1li-------

PageS acdc electronics inc. 2979 North Ontario Street, Burbank, California 91504, (213) 849-2414 
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DC POWER SUPPLY MODULES / BX SERIES / 0.01% REGULATION / UP TO 30 VDC /71 °C OPERATING 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

4.37 

300MA-$76.00 

Case size: Ml 
Approx. weight: 1.6 lbs. 
OVP: $20.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

1.2A - $116.00 

Case size: Al 
Approx. weight: 4 lbs. 
OVP: $20.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

2.5A - $137.00 

Case size: 61 
Approx. Weight: 8 lbs. 
OVP: $20.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

5.0A - $184.00 

Case size: 01 (voltages thru 10V 
packaged in C1 case) 

Approx. weight: 14 lbs. 
OVP: $30.00 

[f overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

10.0A - $274.00 

Case size: FI (voltages thru bV 
packaged in E1 case) 

Approx. weight: 25 lbs. 
OVP: $30.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

20.0A - $395.00 

Case size: H1 (voltages thru 14V 
packaged in G1 case) 

Approx. weight: 46 lbs. 
OVP: $30.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

VOLTS 

5* 
6 
5 

10 
12 
[4 

[6 
18 
20 
22 
24 
26 
28 

5* 
6 
8 

[li 

[2 
14 
16 
18 
20 
22 
24 
26 
28 

5* 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 

5* 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 

5* 

8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 

5* 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 

VOLTAGE RANGE MODEL NO. 

0-3 BX2NO.3 
3-5 BX4NO.3 
4·6 BX5NO.3 
5-7 BX6NO.3 
7-9 BXSNO.3 
9-11 BX10NO.3 

11-13" BX12NO.3 
13-15 BX14NO.3 
15-17 BX16NO.J 
17-19 BX18NO.3 
19-21 BX20NO.3 
21-23 BX22NO.3 
23-25 BX24NO.3 

BX26NO.3 
BX28NO.3 

0-3 1:3X2Nl.2 
3-5 BX4N1.2 
4-6 BXSNl.2 
5-7 BX6N1.2 
7-9 BX8N1.2 
9-11 BXlON1.2 

11-13 BX12N1.2 
13-15 BX14N1.2 
15-17 BX16Nl.2 
17-19 BX18N1.2 
19-21 BX20Nl.2 
21-23 BX22N].2 
23-25 6X24Nl.2 
25-27 BX26Nl.2 
27-29 BX28Nl.2 

0-3 BX2N2.S 
3-5 BX4N2.5 
4-6 BXSN2.S 
5-7 BX6N2.5 
7-9 BX8N2.5 
9-11 BXION2.5 

11-13 BX12N2.5 
13-15 BXI4N2.5 
15-17 BX16N2.5 
17-19 BXI8N2.5 
19-21 BX20N2.5 
21-23 BX22N2.5 
23-25 BX24N2.S 
25-27 BX26N2.S 
27-29 BX2SN2.5 

0-3 BX2NS.O 
3-5 BX4NS.O 
4-6 BX5NS.O 
5-7 BX6NS.O 
7-9 BX8NS.O 
9-11 BXI0NS.O 

J 1-13 BX12NS.O 
13-15 BXI4NS.O 
15-17 BX16N5.0 
17-1'1 BXlSNS.O 
19-21 BX20NS.O 
21-23 BX22NS.O 
23-25 BX24NS.O 
2S-27 BX26N5.0 
27-29 BX28NS.O 

0-3 BX2NlO 
3-5 BX4NlO 
4-6 BX5NlO 
5-7 BX6NI0 
7-9 BXSNI0 
9-11 BXlONI0 

11-13 BX12NI0 
13-15 BX14NI0 
15-17 BX16NI0 
17-19 BX18NI0 
19-21 BX20NIO 
21-23 BX22NI0 
23-25 BX24NI0 
25-27 BX26NI0 
27-29 BX28NI0 

0-3 BX2N20 
3-5 BX4N20 
4-6 BXSN20 
5-7 BX6N20 
7-9 BXSN20 
9-11 BXI0N20 

11-13 BX12N20 
13-15 BX14N20 
15-17 BX16N20 
17-19 BX1SN20 
19-21 BX20N20 
21-23 BX22N20 
23-25 BX24N20 
25-27 BX26N20 
27-29 BX2SN20 STOCK 

DELIVERY *See also /lew Ie line of integrated circuit supplies. 

GUARANTEED FOREVER acdc electronics inc. Page 6 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1823 



SECTION 4000 Ug,iih,ffid 

DC POWER SUPPLY MODULES I BC SERIES I 0.5% REGULATION / UP TO 30 VDC 171°C OPERATING 

Page 7 

1824 

300MA - $73.00 

Case size: Ml 
Approx. weight: 1.6 lbs. 
OVP: $20.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

1.2A-$111.00 

Case size: Al 
Approx. weight: 4 lbs. 
OVP: $20.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

2.5A - $132.00 

Case size: Bl 
Approx. weight: 8 lbs. 
OVP: $20.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

5.0A - $178.00 

Case size: 01 (voltages thru 10V 
packaged in Cl case) 

Approx. weight: 14 lbs. 
OVP: $30.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

10.0A - $265.00 

Case size: Fl (voltages thru 6V 
packaged in El case) 

Approx. weight: 25 Ibs. 
OVP: $30.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

20.0A - $384.00 

Case size: HI (voltages thru 14V 
packaged in G 1 case) 

Approx. weight: 46 lbs. 
OVP: $30.00 

If overvoltage protection 
is desired, add -1 to 
model number to indicate 
this option. 

acdc eleclroRics iRc. 

VOLTS VOLTAGE RANGE MODEL NO. 

0·3 BC2NO.3 
3·5 BC4NO.3 

5" 4·6 BCSNO.3 
6 5·7 BC6NO.3 
8 7·9 BC8NO.3 

10 9·11 BCIONO.3 
12 11-13 BCI2NO.3 
14 13-15 BCI4NO.3 
16 15-17 BCI6NO.3 
18 17-19 BCI8NO.3 
20 19-21 BC20NO.3 
22 21-23 BC22NO.3 
24 23~25 BC24NO.3 
26 25-27 BC26NO.3 
28 27-29 BC28NO.3 

0-3 BC2N!.2 
3-5 BC4N1.2 

5" 4-6 BC5NI.2 
6 5-7 BC6NI.2 
8 7-9 BCBN1.2 

10 9-11 BCIONI.2 
12 11-13 BCI2NI.2 
14 13-15 BCI4NI.2 
16 15-17 BC16N1.2 
18 17-19 BCI8NI.2 
20 19-21 BC20NI.2 
22 21-23 BC22NI.2 
24 23-25 BC24NI.2 
26 25-27 BC26N1.2 
28 27-29 BC28NI.2 

0-3 BC2N2.5 
3-5 BC4N2.5 

5" 4-6 BC5N2.5 
6 5-7 BC6N2.5 
8 7-9 BC8N2.5 

10 9-11 BCION2.5 
12 11-13 BC12N2.5 
14 13-15 BCI4N2.5 
16 15-17 BCI6N2.5 
18 17-19 BCI8N2.5 
20 19-21 BC20N2.5 
22 21-23 BC22N2.5 
24 23-25 BC24N2.5 
26 25-27 BC26N2.5 
28 27-29 BC28N2.5 

2 0-3 BC2N5.0 
4 3-5 BC4N5.0 
5" 4-6 BC5N5.0 
6 5-7 BC6N5.0 
8 7-9 SCBN5.0 

10 9:11 BCION5.0 
12 11-13 BC12N5.0 
14 13-15 BC14N5.0 
16 15-17 BC16N5.0 
18 17-19 BC18N5.0 
20 19-21 BC20N5.0 
22 21-23 BC22N5.0 
24 23-25 BC24N5.0 
26 25-27 BC26N5.0 
28 27-29 BC28N5.0 

0-3 BC2NIO 
3-5 BC4NIO 

5* 4-6 BCSNIO 
6 5-7 BC6NIO 
8 7-9 BC8NIO 

10 9-11 BCIONIO 
12 11-13 BCI2NIO 
14 13-15 BCI4NIO 
16 15-17 BCI6NIO 
18 17-19 BCI8NIO 
20 19-21 BC20NIO 
22 21-23 BC22NIO 
24 23-25 BC24NIO 
26 25-27 BC26NIO 
28 27-29 BC28NIO 

0-3 BC2N20 
3-5 BC4N20 

5* 4-6 BCSN20 
6 5-7 BC6N20 
8 7-9 BC8N20 

10 9-11 BCION20 
12 11-13 BC12N20 
14 13-15 BCI4N20 
16 15-17 BCI6N20 
18 17-19 BCI8N20 
20 19-21 BC20N20 
22 21-23 BC22N20 
24 23-25 BC24N20 
26 25-27 BC26N20 
28 27-29 BC28N20 

oSee also new IC line of integrated circuit supplies. 

GUARANTEED FOREVER 

See YELLOW SECTION for Local Offices, Phones eem/1969 



iM"iij,ffiN S ECTI 0 N 4000 

DC POWER SUPPLY MODULES BC AND BX SERIES 30 TO 400 VDC 71·C OPERATING 

VOLTAGE CURRENT SIZE 0.01% REG. 0.5% REG. VOLTAGE CURRENT SIZE 0.0]'!'0 REG. 0.5% REG. 
VOLTS RANGE AMPS CODE MODEL NO. PRICE MODEL NO. PRICE 

VOLTS RANGE AMPS CODl::: MODEL NO. PRICE MODEL NO. PRICE 

30 29-31 0.3 Ml BX30NO.3 $ 92 BC30NO.3 $ 82 60 55-65 0.1 Ml BX60NO.l $ 93 BC60NO.l $ 88 
1.2 Bl BX30N1.2 139 BC30N1.2 128 0.4 Al BX60NO.4 148 BC60NO.4 138 
2.5 Cl BX30N2.5 197 BC30N2.5 189 0.6 Bl BX60NO.6 168 BC60NO.6 147 
5.0 El BX30N5.0 257 BC30N5.0 248 1.2 CI BX60N1.2 193 BC60NI.2 178 

32 31-33 0.3 Al BX32NO.3 $118 BC32NO.3 $112 70 65-75 0.1 MI BX70NO.l $ 93 BC70NO.I $ 88 
1.2 BI BX32N1.2 139 BC32N1.2 128 0.4 Al BX70NO.4 148 BC70NO.4 138 
2.5 CI BX32N2.5 197 BC32N2.5 189 0.6 Bl BX70NO.6 158 BC70NO.6 147 
5.0 El BX32N5.0 257 BC32N5.0 248 1.2 CI BX70N1.2 193 BC70N1.2 178 

34 33-35 0.3 Al BX34ND.3 $118 BC34NO.3 $112 80 75-85 0.1 Ml BX80NO.1 $ 93 BC80NO.l $ 88 
1.2 Bl BX34NI.2 139 BC34NI.2 128 0.4 Al BX80NO.4 148 BC80NO.4 138 
2.5 Cl BX34N2.5 197 BC34N2.5 189 0.6 Bl BX80NO .. 6 158 BC80NO.6 147 
5.0 EI BX34N5.0 257 BC34N5.0 248 1.2 C1 BX80N1.2 193 BC80N1.2 178 

36 35-37 0.3 Al BX36NO.3 $118 BC36NO.3 $112 90 85-95 0.1 Ml BX90NO.l $ 93 BC90NO.l $ 88 
1.2 Bl BX36N1.2 139 BC36N1.2 128 0.4 BI BX90NO.4 158 BC90NO.4 147 
2.5 CI BX36N2.5 197 BC36N2.5 189 0.6 BI BX90NO.6 163 BC90NO.6 150 
5.0 El BX36N5.0 257 BC36N5.0 248 1.2 Cl BX90N1.2 249 BC90N1.2 228 

38 37-39 0.3 Al BX38NO.3 $118 BC38NO.3 $112 100 90-110 0.2 Al BXI00NO.2 $148 BCI00NO.2 $138 
1.2 BI BX38N1.2 139 BC38NI.2 128 0.4 Bl BXIOONO.4 176 BClOONO.4 167 
2.5 Cl BX38N2.5 197 BC38N2.5 189 0.6 BI BXIOONO.6 186 BC100NO.6 178 
5.0 El BX38N5.0 257 BC38N5.0 248 1.2 Dl BX1DONJ.2 249 BC100N1.2 228 

40 39-41 0.3 Al BX40NO.3 $118 BC40NO.3 $112 150 140·160 D.l Al BXI50NO.I $138 BCI50NO.I $126 
1.2 Bl BX40N1.2 139 BC40N1.2 128 0.2 Al BXI50NO.2 148 BCI50NO.2 138 
2.5 Cl BX40N2.5 197 BC40N2.5 189 0.4 Bl BX150NO.4 176 BCl50NO.4 167 
5.0 El BX40N5.0 257 BC40N5.0 248 0.6 CI BXI50NO.6 193 BCI50NO.6 178 

42 41·43 0.3 Al BX42NO.3 $118 BC42NO.3 $112 200 190-210 0.1 Al BX200NO.l $158 BC200NO.l $147 
1.2 Bl BX42N1.2 139 BC42N1.2 128 0.2 Bl BX200NO.2 176 BC200NO.2 167 
2.5 Cl BX42N2.5 197 BC42N2.5 189 0.4 C1 BX200NO.4 193 BC200NO.4 178 
5.0 EI BX42N5.0 257 BC42N5.0 248 0.6* D2 BX200NO.6 249 BC200NO.6 228 

44 43-45 0.3 Al BX44NO.3 $118 BC44NO.3 $112 250 240·260 0.1 Al BX250NO.I $158 BC250NO.l $147 
1.2 B1 BX44N1.2 139 BC44N1.2 128 0.2 BI BX250NO.2 176 BC250NO.2 167 
2.5 Cl BX44N2.5 197 BC44N2.5 189 0.4* Cl BX250NO.4 216 BC250NO.4 199 
5.0 El BX44N5.0 257 BC44N5.0 248 0.6* Dl BX250NO.6 249 BC250NO.6 228 

46 45-47 0.3 Al BX46NO.3 $118 BC46NO.3 $112 300 290·310 0.1* Bl BX300NO.I $186 BC300NO.l $170 
1.2 Bl BX46N1.2 139 BC46N1.2 128 0.2* Cl BX300NO.2 193 BC300NO.2 178 
2.5 Cl BX46N2.5 197 BC46N2.5 189 0.4* Cl BX300NO.4 216 BC300NO.4 199 
5.0 EI BX46N5.0 257 BC46N5.0 248 0.6* El BX300NO.6 282 BC300NO.6 248 

48 47-49 0.3 Al BX48NO.3 $118 BC48NO.3 $112 350 340·360 0.1* Bl BX350NO.l $186 BC350NO.l $170 
1.2 Bl BX48N1.2 139 BC48N1.2 128 0.2* Cl BX350NO.2 193 BC350NO.2 178 
2.5 CI BX48N2.5 197 BC48N2.5 189 0.4* D2 BX350NO.4 216 BC350NO.4 199 
5.0 EI BX48N5.0 257 BC48N5.0 248 0.6* El BX350NO.6 282 BC350NO.6 248 

50 49-51 0.3 Al BX50NO.3 $118 BC50NO.3 $112 400 390-410 0.1* BI BX400NO.l $186 BC400NO.l $170 
1.2 Bl BX50N1.2 139 BC50Nl.2 128 0.2* Cl BX400NO.2 193 BC400NO.2 178 
2.5 Cl BX50N2.5 197 BC50N2.5 189 0.4* D2 BX400NO.4 216 BC400NO.4 199 
5.0 El BX50N5.0 257 BC50N5.0 248 0.6* E1 BX400NO.6 282 BC400NO.6 248 

*D.C. Fused. 

GUARANTEED FOREVER 

acdc electronics inc. Page 8 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1825 



SECTION 4000 '4§.iiij,ffid 

miAL' OUTPUT MODULES I OA SERIES j 0.01% REGULATION I ± 12 VDC & 15 VDC 171°C OPERATING 

STOCK 
DELIVERY 

STOCK 
DELIVERY 

VOLTAGE 
VOLTS RANGE 

±2 0-3 

±4 3-5 

±5 4-6 

±6 5-7 

±8 7-9 

±10 9-11 

±12 11-13 

±14 13-15 

±15 14-16 

±16 15-17 

±18 17-19 

±20 19-21 

±22 21-23 

±24 23-25 

Page 9 

1.4A @ 40·C-$149.00 
OR 
1.2A@55'C, 
1.0A@71'C 

Case size: Al 
Approx. weight: 5 lbs. 
OVP: $20.00 

If overvoltage protection is 
desired, add -1 to model number 
to indicate this option. 

3.7A @ 40·C-$19S.00 
OR 
3.5A@55'C, 
3.0A@71'C 

Case size: Cl 
Approx. weight: 11lbs. 
OYP: $20.00 

If overvoltage protection is 
desired, add -1 to model number 
to indicate this option. 

DUAL OUTPUT MODULES BX & BC SERIES 

CURRENT SIZE 0.01% REG. 0.5% REG. 
AMPS CODE MODEL NO. PRICE MODEL NO. PRICE 

0.3 Al BX2DO.3 $154 BC2DO.3 $139 
0.6 Al BX2DO.6 175 BC2DO.6 167 
1.2 C1 BX2D1.2 215 BC2D1.2 203 
2.5 C1 BX2D2.5 254 BC2D2.5 239 

0.3 Al BX4DO.3 $154 BC4DO.3 $139 
0.6 Al BX4DO.6 175 BC4DO.6 167 
1.2 C1 BX4D1.2 215 BC4D1.2 203 
2.5 C1 BX4D2.5 254 BC4D2.5 239 

0.3 Al BX5DO.3 $154 BC5DO.3 $139 
0.6 Al BX5DO.6 175 BC5DO.6 167 
1.2 C1 BX5D1.2 215 BC5D1.2 203 
2.5 C1 BX5D2.5 254 BC5D2.5 239 

0.3 Al BX6DO.3 $154 BC6DO.3 $139 
0.6 Al BX6DO.6 175 BC6DO.6 167 
1.2 C1 BX6D1.2 215 BC6D1.2· 203 
2.5 C1 BX6D2.5 254 BC6D2.5 239 

0.3 Al BX8DO.3 $154 BC8DO.3 $139 
0.6 Al BX8DO.6 175 . BC8DO.6 167 
1.2 C1 BX8D1.2 215 BC8D1.2 203 
2.5 C1 BX8D2.5 254 BC8D2.5 239 

0.3 Al BXlDDO.3 $154 BC10DO.3 $139 
0.6 Al BXlDDO.6 175 BC10DO.6 167 
1.2 C1 BXlDD1.2 215 BClDD1.2 203 
2.5 C1 BXlDD2.5 254 BClOD2.5 239 

See new OA Series of Dual Power Modules 

\ 

0.3 Al BX14DO.3 $154 BC14DO.3 $139 
0.6 Al BX14DO.6 175 BC14DO.6 167 
1.2 C1 BX14D1.2 215 BC14D1.2 203 
2.5 C1 BX14D2.5 254 BC14D2.5 239 

See new OA Series of Dual Power Modules 

0.3 Al BX16DO.3 $154 BC16DO.3 $139 
0.6 Al BX16DO.6 175 BC16DO.6 167 
1.2 C1 BX16D1.2 215 BC16D1.2 203 
2.5 C1 BX16D2.5 254 BC16D2.5 239 

0.3 Al 'BX18DO.3 $154 BC18DO.3 $139 
0.6 Al BX18DO.6 175 BC18DO.6 167 
1.2 C1 BX18D1.2 215 BC18D1.2 203 
2.5 C1 BX18D2.5 254 BC18D2.5 239 

0.3 Al BX20DO.3 $154 BC20DO.3 $139 
0.6 Al BX20DO.6 175 BC20DO.6 167 
1.2 C1 BX20D1.2 215 BC20D1.2 203 
2.5 D1 BX20D2.5 273 BC20D2.5 248 

0.3 Al BX22DO.3 $154 BC22DO.3 $139 
0.6 Al BX22DO.6 175 BC22DO.6 167 
1.2 C1 BX22D1.2 215 BC22D1.2 203 
2.5 D1 BX22D2.5 • 273 BC22D2.5 248 

0.3 Al BX24DO.3 $154 BC24DO.3 $139 
0.6 Al BX24DO.6 175 BC24DO.6 167 
1.2 C1 BX24D1.2 215 BC24D1.2 203 
2.5 D1 BX24D2.5 273 BC24D2.5 248 

VOLTS 

±26 

±28 

±30 

±32 

±34 

±36 

±38 

±40 

±42 

±44 

±46 

±48 

±50 

VOLTS 

± 12 

± 15 

VOLTAGE RANGE 

11-13 

14-16 

MODEL NO. 

OA12D1.4 

OA15D1.4 

Note: On the dual supplies listed above 
the positive and negative .outputs track each other 

by use of a common reference. 

VOLTS 

± 12 

± 15 

VOLTAGE RANGE 

11-13 

14-16 

MODEL NO. 

OA12D3.7 

OA15D3.7 

Note: On the dual supplies listed above 
the positive and negative outputs track each other 

by use of a common reference. 

UP TO ± 50 VDC noc OPERATING 

VOLTAGE CURRENT SIZE 0.01% REG. 0.5% REG. 

RANGE AMPS CODE MODEL NO. PRICE MODEL NO. 

25-27 0.3 Al BX26DO.3 $154 BC26DO.3 
0.6 Al BX26DO.6 175 BC26DO.6 
1.2 Cl BX26D1.2 215 BC26D1.2 
2.5 D1 BX26D2.5 273 BC26D2.5 

27-29 0.3 Al BX28DO.3 $154. BC28DO.3 
0.6 Al BX28DO.6 175 BC28DO.6 
1.2 C1 BX28D1.2 215 BC28D1.2 
2.5 D1 BX28D2.5 273 BC28D2.5 

29-31 0.3 Al BX30DO.3 $154 BC30DO.3 
0.6 Al BX30DO.6 175 BC30DO.6 
1.2 C1 BX30D1.2 215 BC30D1.2 
2.5 E2 BX30D2.5 298 BC30D2.5 

31-33 0.3 Al BX32DO.3 $154 BC32DO.3 
0.6 Al BX32DO.6 175 BC32DO.6 
1.2 C1 BX32D1.2 215 BC32D1.2 
2.5 E2 BX32D2.5 298 BC32D2.5 

33-35 0.3 Al BX34DO.3 $154 BC34DO.3 
0.6 B1 BX34DO.6 195 BC34DO.6 
1.2 C1 BX34D1.2 215 BC34D1.2 
2.5 E2 BX34D2.5 298 BC34D2.5 

35-37 0.3 Al BX36DO.3 $154 BC36DO.3 
0.6 B1 BX36DO.6 195 BC36DO.6 
1.2 C1 BX36D1.2 215 BC36D1.2 
2.5 E2 BX36D2.5 298 BC36D2.5 

37-39 0.3 Al BX38DO.3 $154 BC38DO.3 
0.6 B1 BX38DO.6 195 BC38DO.6 
1.2 C1 BX38D1.2 215 BC38D1.2 
2.5 E2 BX38D2.5 298 BC38D2.5 

39-41 0.3 Al BX40DO.3 $154 BC40DO.3 
0.6 B1 BX40DO.6 195 ' BC40DO.6 
1.2 C1 BX40D1.2 215 BC40D1.2 
2.5 E2 BX40D2.5 298 BC40D2.5 

41-43 0.3 Al BX42DO.3 $154 BC42DO.3 
0.6 B1 BX42DO.6 195 BC42DO.6 
1.2 C1 BX42D1.2 215 BC42D1.2 
2.5 E2 BX42D2.5 298. BC42D2.5 

43-45 0.3 Al BX44DO.3 $154 BC44DO.3 
0.6 B1 BX44DO.6 195 BC44DO.6 
1.2 C1 BX44D1.2 215 BC44D1.2 
2.5 E2 BX44D2.5 298 BC44D2.5 

45-47 0.3 Al BX46DO.3 $154 BC46DO.3 
0.6 B1 BX46DO.6 195 BC46DO.6 
1.2 C1 BX46D1.2 215 BC46D1.2 
2.5 E2 BX46D2.5 298 BC46D2.5 

47-49 0.3 Al BX48DO.3 $154 BC48DO.3 
0.6 B1 BX48DO.6 195 BC48DO.6 
1.2 C1 BX48D1.2 215 BC48D1.2 
2.5 E2 BX48D2.5 298 BC48D2.5 

49-51 0.3 Al BX50DO.3 $154 BC50DO:3 
0.6 B1 BX50DO.6 195 BC50DO.6 
1.2 C1 BX50D1.2 215 BC50D1.2 
2.5 E2 BX50D2.5 298 BC50D2.5 

GUARANTEED FOREVER 

acdc electronics inc. 2979 North Ontario Street, Burbank, California 91504, (213) 849-2414 

PRICE 

$139 
167 
203 
248 

$139 
167 
203 
248 

$139 
167 
203 
275 

$139 
167 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

$139 
180 
203 
275 

1826 See YELLOW SECTION for Local Offices, Phones eem/1969 
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UNIVERSAL RACK ASSEMBLIES 

FEATURES 
New from ACDC! Now, any ACDC power supply module can be 
mounted in either the 5%// or 7" universal rack adapters shown 
below. Case sizes Al thru 02 and case sizes )1, Ll, Ml, Nl and PI 
can be mounted in the 5\4" rack. Any ACDC power supply module 
can be mounted in the 7" adapter. There are no holes to drill. ) ust 
assemble using the mounting hardware furnished with each rack. 
Front panels are finished in grey enamel and the chassis is finished 
in yellow cadmium. Panel options range from blank front panels to 
control consoles which are provided in metered or non-metered 
versions. Any two modules can be controlled and monitored from a 
single control console. Cabling is simplified in the 5\4" rack by the 
addition of an enclosed cable race which is located in the center of 
the chassis. Modules terminate to standard eight position barrier 
strips on the rear of the chassis. When ordering, specify the desired 
rack adapter, front panel and termination options, and mounting 
plates. Chassis slides are also available. 

MECHANICAL 

LEGEND 

A 19.00 L 
M 

1.62 
.16 

N 4.88 
P 

B 14.00 
OR 

21.00 
C 5.25 
D 18.25 
E 
F 

2.25 
1.48 

G 17.00 
.38 
.62 
.12 

H 

J 
K 

R 
S 
T 
U 
v 

17.38 
.81 
.53 

7.75 
4.62 
3.56 

W 1.50 
X 2.00 

ACCESSORIES 
Panels 

RA5X14 - $50.00 
RA5X21- $60.00 

RA7X14-$55.00 
RA7X21-$65.00 

STOCK DELIVERY 

Module Mounting 

0& c 
o 

o 0 

b 0000 0°9,0 

RM2-$2.50 
Al (Horizontal) B1, B2, 
0, C2, 01, D2 

L RM1-$1.75 
M1, Al (Vertical) 

0 00 0 
0 0 

0 0 

° 
~oo cP 0 

RM4-$2.50 
KI, Ll, N1, PI 

L 
RM3-$N/C 
(included with 
RA7XI4 & RA7X21) 
EI, FI 

G1, HI mount directly in RA7XI4 & RA7X2I 

STOCK DELIVERY 

I: 
FULL 
RP5XF -$9.00 
RP7XF -$9.50 

r===I 
L-J 
1/2 
RP5X2-$6.50 
RP7X2-$7.00 

FI 
LJ 
1/4 
RP5X1-$5.00 
RP7Xl-SS.50 

Barrier Strips 

RH8-$1.90 

STOCK 
DELIVERY 

] I: 
3/4 
RP5X3 - $8.00 
RP7X3 - $8.50 

STOCK DELIVERY 

Chassis Slides 

RS1X21 (pr)-$52.00 

RS1X14 (pr)-$48.00 

STOCK DELIVERY 

acdc electronics inc. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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ACDC SPECIAL POWER SUPPLIES 

Digital Programmables 
Continuing to explore new applications for wide Resolution is 10MV or lILA. Programming is 
range programmable power supplies, ACDC has accomplished through the use of BCD input. The 
designed and manufactured digital program- slewing rate is better than 10,000 volts/second. 
mabie modules with voltage ranges up to 100VDC Common applications for these units are in digi-
and current ranges up to 0.5A. These units can tal systems requiring rapid and precise changes 
be programmed for either voltage or current. of voltage and current references such as found 

in integrated circuit testers. 

Wide Range Programmables 
ACDC manufactures a comprehensive line of 
wide range programmable power supply 
modules with voltages up to 50VDC and currents 
up to 2.5A. These modules have fourid broad 
customer acceptance in programmed equipment 
and laboratory applications where a stable DC 

voltage reference is reqUired. Modules can be 
metered and operated in convective air ambients 
up to 71°C with no additional heatsinking. Units 
are completely encased to protect them from 
damage. Listed below is a selection of standard 
ACDC wide range programmable modules: 

WIDE RANGE PROGRAMMABLE MODULES 

CURRENT SIZE o.m% REG. 0.5% REG. 
--- -----~---

VOLTAGE RANGE AMPS CODE MODEL NO. PRICE MODEL NO. PRICE 

0.1 M1 BX25PO.1 $126 BC25PO.1 $119 

0.4 Al BX25PO.4 $159 BC25PO.4 $148 
0-25 

1.2 A2 BX25P1.2 $186 BC25P1.2 $159 

2.5 B2 BX25P2.5 $216 BC25P2~5 $178 

0.1 M1 BX50PO.1 $143 BC50PO~1 $136 

0.2 Al BX50PO.2 $167 BC50PO.2 $150 
0-50 

0.6 A2 BX50PO.6 $186 BC50PO.6 $159 

1.2 B2 BX50P1.2 $216 BC50P1.2 $178 

Multiple Output Power Supplies 
Often, a customer's need for more than one out
put can best be served with a multiple output 
power supply. ACDC has produced numerous 
devices of this type. ACDC also provides univer
sal rack adapters for the consolidation of any of 
our power supply modules. Please call upon us 
to consult in the selection of the best solution to 
your applications problem. 

Memory Power Supplies 
With the ever increasing demand for computer 
logic in modern electronic circuihy, ACDC has 
specialized in providing DC power sources to be 
used in conjunction with memory applications. 
These supplies feature separate logic and mem
ory drive outputs. The memory drive can be 
made temperature programmable and proper 
turn-on and turn-off sequencing between the 
various outputs can be provided as required. 

DC to DC Converters 
ACDC combines its knowledge of Class A and 
switching regulators to assist industry in its ever 
increasing requirement for DC voltage transfor
mation. To the user, this means smaller volumes, 
less weight and less power dissipation. Through 
the use of advanced circuit techniques, ACDC 
can provide 50% better power efficiencies in one 
fifth the volume of conventional approaches. 

Digital Readout Power Supplies 
With the advent of digital display equipment 
utilizing tube type readouts, requirements exist 
for DC power sources employing voltages of 
approximately 170 volts at current levels up to 
40MA. A regulation of 2% is normally accept
able for these needs. As an example, the require
ment outlined above can be accommodated in a 
volume measuring 1%" x 1%" x 2 %". More detailed 
information regarding this type of power supply 
may be obtained by discussing your particular 
requirements with our factory. 

Page 11 acdc electronics inc. 2979 North Ontario Street, Burbank, California 91504, (213) 849-2414 
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I-MP* SOLID 

p 

The CAPITRON Division of AMP Incorporated has 
complete in-house facilities for designing and 
manufacturing power assemblies, including metal 
forming, printed circuit board fabrication, mag
netics winding, encapsulating, and environmental 
testing. In addition, the use of AMPLIFILM* ca
pacitor products enables CAPITRON engineers to 
design higher power into smaller packages for both 
military and commercial applications. 
Solid state and conventional units are charac
terized by tight regulation; low ripple voltage, and 
dense, rugged construction. All are pre-engi
neered to specific customer requirements. 
The rack and panel mounted multiple output supply 
shown is intended for use in normal office environ· 
ments. All output voltages and current are read 
from a single panel meter. All voltages are short
circuit proof and a system malfunction will turn 
off the 17 KV output until it is reset. 

STITE HID'H 

A unique feature is the operation of the "power 
present" indicators: Low input line voltage turns 
off logic circuits, all supplies and indicators; high 
output voltage from any supply turns off logic, but 
not output power; overcurrent from any supply 
turns off its logic and its indicator. 

SPECI FICATIONS: 
Adjustable outputs.................. 17 KV, 1 KV 
Fixed output. . . . . . . . . . . . . . . . . . . . . . . .. 400 V 
Current ranges ...................... 0.1 to 1 ma 
Regulation........................... .01% to 1% 
Ripple ................................ 05% 

Also available are special purpose power supplies 
for CRT, Energy St9rage, Laser, Traveling Wave 
Tube and Programmable applications. The CAPI
TRON Division is equipped to satisfy special design 
requirements on short notice. 

*Trademark of AMP Incorporated r----------------------------. 
I I 

I MORE PO WER TO I 
I I L _________ ~ __________________ ~ 
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LOW VOLTAOE POWER SUPPLIES 
A typical multiple output type, 
this unit is not only short circuit 
proof between any output and 
ground, and between all outputs, 
but provides automatic over
voltage / undervoltage shutdown 
and output current limitation to 
150% of rated value. All outputs 
are isolated with respect to the 
input, and the unit meets RFI 
requirements of MIL-I·6181. 

Input: 20-29 VDC 
Outputs: 
300 VDC ±2% @ 70 mao 
250 VDC ±2% @ 150 mao 

55 VDC ±2% @ 220 mao 
22 VDC ±2% @ 800 mao 

6 VDC ±2% @ 10 mao 
-0.5 VDC nom. @ 10 mao 

(ext. adj. from +.0.2 
to-1.4 VDC) 

-20VDC ±2% @ 25 mao 
-150VDC±2% @ 180 mao 

Regulation: 
±1.0% line and load 

Ripple: 0.017% pk-pk 
Altit,ude: 

10,000 ft. (operational) 
Temperature: 

-54° to +55° e 
Shock Vibration: 

MIL·E-5400 
Size: 8" x 8" x 5" 
Weight: 191b. max. 

HEADS-UP CRT POWER SUPPLIES 
Ripple: .05% 
Regulation: ±O.l % 
Volume: less than 50 cu. in. 
Weight: 3% Ibs. 
Temperature: 

Input: 115 V, 400 cps MIL-STD-704 
Outputs: 

15 KVDC, 400/La pk. 
1.7 KV (adj. 1.4 to 2.0 KV), 

+30 /La to -30 /La 
-55°C to 1100 C 

MIL'E-5400 
300 VDC, +15 /La to -15 /La 

AIRBORNE RADAR SYSTEMS AND COMPONENTS 
Power Supply 

Charging Choke 

TYPICAL AIRBORNE RADAR POWER CONVERSION SYSTEM 

A compact 4·module pulse system with 
extremely good heat sinking and klystron 
filament voltage regulation between 7.35 
and 7.75 volts at 2 to 2112 amps. Maximum 
pulse ripple is only 1.0%. The largest unit 
is approximately lh cu. ft. in size and 
weighs less than 12 Ibs. 

Pulse Transformer Package 

Pulse MOdulator lor 
Airborne Radar 
This oil-filled pulse modulator is designed to drive the 
V-24 klystron family. Offering maximum power (300 KW 
peak) for minimum size, it has excellent square wave 
characteristics, providing pulses of long duration for the 
required repetition rate. A unique heat sinking technique 
effectively removes 400 watts of heat, permitting oper
ation at 107°C ambient temperature. The package also 
supplies klystron input voltage variation tightly regu
lated to 9 +.5V /-OV with variations in temperature 
from -7 to 107°C, filament power from 107.5 to 119.5 
volts, load current from 2 to 2.5 amps, and input fre
quency from 380 to 420 cps. 

Performance Specifications 
Input: 5 KVDC ±.25 KVDC @ 510 

rna. 
Output: 40 KV @ 7 112 amps. 1800 

pps for search followed by 2235 
pps. for indefinite duration 

Pulse: 2.1 /Lsec. read at 100% ampli
tude; 0.5 /Lsec. rise time; 0.9 /Lsec. 
fall time; 1.5% max. ripple; 10% 
max. backswing 

Ambient Temperature: _7° C to 
+1070 C (operational); -600 C to 
121 0 C (storage) 

Size: 101h" x 4%" x 5'l'8" 
Weight: 26 Ibs. max. 

r------------------. CAPITRON DIVISION, AMP INCORPORATED 
155 PARK STREET, ELIZABETHTOWN, PA. 17022. 
TWX: 510·657·4561 • PHONE: 717-367·1105. 

I I 

1 YOu. FROM 1-----+ 
I I 
~------------------~ 

AIVIP 
INCORPORATED 

NOTE: See other CAPITRON High Voltage products under Catalog Sections 2100 and 1500. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1831 
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Inverter., Vibrator., tfA" Eliminator., etc. 

DC TO AC UNIVERSAL INVERTERS 
New. universal inverters fqr operating lID-v .• 60 cycle AC equipment 
from pC .voltages.in autos, b~ses. trucks. boats. trains, planes and 
DC districts. Designed especially for standard IIO-volt AC tape 
recorders, TV sets, radios. PA systems, electric razors, test equip
ment, etc. Units are carefully engineered and ruggedly constructed 
to provide long life operation. All feature complete RF interference 
suppression and exceptional frequency stabilit y. Have operating 
efficiency in excess of 75%. Four-point voltage regulator corrects 
output voltage for minimum and maximum loads, and also helps 
compensate for input voltages lower or higher than normal. Inverters 
are recommended for use with loads having power: factors in excess 
of 70%. Built-in toggle switch selects most emcient operation for 
use with TV sets or tape recorders. Inverters are not recommended 
for use with large motor driven appliances such as refrigerators. 
washing machines, etc. All have O~-OtT switches. Housed In attrac-

tive brown hammerloid metal cabinet with convenient leather carrying strap. Sizes: Standard Model RSI<', 
8~!(9Jix5~·: Heavy-Duty Model RHO 6Vs xli ~ x8 y:,;" , Extra-HE'avy-Duty Model H~J. 6).1 x 12Yrix8Y:l". 
With battery clips tor instant connection to power source. Models with "P" sumx equipped with adapter 
cord tor use In auto cigarette lighter receptacles. *Recommended for24 volt battery operation. Before order
In. t check wattage o' equipment with whieh inverter will be used. 

Stock 
No. 

Mfr's 
Type 

6U-RSF 
6U-RSF-P 
6U-RHG 
6U-HSJ 

12U-RSF 
12U-RSF-P 
12U-RHG 
12U-HSJ 

·28U-RSF 
• 28U-RHO 
• 28U-HSJ 

32U-RSF 
32U-RHG 
32U-HSJ 
50U-RSF 
50U-RHG 

IIOU-RSF 
IIOAU-RHG 
llOBlT-RHG 
IIOU-HSJ 
220U-RSF 
220U-RHG 
220U-HSJ 

Input A.C. 
D.C. Output 
Volts 60 Cycles 

6 110 Volts 
6 110 
6 110 
6 110 

12 110 
12 110 
12 110 
12 110 
28 110 
28 110 
28 110 
32 110 
32 110 
32 110 
50 110 
50 110 

110 110 
110 1\0 
110 110 
110 110 
220 110 
220 110 
220 110 

Output Watt. 
Int. Cont. 

100 80 
100 80 
150 125 
175 150 
150 125 
150 125 
200 175 
250 2215 
125 100 
175 150 
250 200 
150 100 
200 180 
325 225 
150 100 
225 200 
250 150 
325 250 
450 350 
600 400 
250 150 
325 250 
500 300 

Shipping 
Weight 

2:l Ibs. 
n 
27 
37 
:l:l 
22 
27 
37 
22 
27 
37 
22 
30 
37 
22 
27 
22 
27 
30 
37 
22 
27 
37 

List 
Price 

$ 99.0Il 
99.00 

131.25 
155.25 
89.75 
89.75 

119.50 
149.50 
109.50 
145.00 
170.75 
109.50 
131.25 
170.75 
109.50 
145.00 
89.75 

109.50 
145.00 
170.75 
99.00 

131.25 
170.75 

Net 
Price 

$ 66.00 
66.00 
87.50 

103.50 
59.22 
59.22 
79.66 
99.66 
73.00 
96.66 

113.82 
73.00 
87.50 

113.82 
73.00 
96.66 
59.82 
73.00 
87.50 

113.82 
66.00 
89.50 

113·82 

IDEAL AS A POWER SUPPLY FOR MODEL 
RAILROAD TRAINS. RADIO SETS. ELECTRO 
PLATING OUTFITS. AND OTHER 6 OR 12 
VOLT. D.C. EQUIPMENT. MAY ALSO BE 
USED AS A BATTERY CHARGER. 

-Model 610C-ELIF (6 volt at 10 amDs. 
or 12 volt at 6 amps.). Net $59.82 

-Model 620C-Ei.IT (6 volt at 20 amos. 
or 12 volt at 10 amps.) Net $79.75 

.~ 
PORTABLE PLUG·IN TYPE INVERTERS 

• • SPECIALLY DESIGNED FOR OPERATING STANDARD A. C. OIC-
. • TATIHG MACHINES. RECORD PLAYERS. INCANDESCENT LA.MPS, 

-,' ,'. ELECTRIC RAZORS. ELECTRONIC TEST EQUIPMENT. AND OTHER 
~-;. ~~-- . , .. - . SMALL ELECTRICAL. AND ELECTRONIC DEVICES FROM D. C . 

. . : .. ,.~~.. VOLTAGES IN AUTOMOBILES. BUSES. TRUCKS. BOATS. PLANES • 
.. ' ..... _. TRAINS. AND D. C. DISTRICTS. 

Lightweight Inverters for operating 110 v. AC equipment from DC voltage 

~
---: sources. Feature excellent frequency stability and high emc1ency. 6 and 12-volt 

G-2 

~AUTO PLUG-IN, HOME·TYPE 
PORTABLE BATTERY CHARGERS 
No installation ... just plug Into cigarette lighter 
receptacle! Makes motor srarting easy! Keeps your 
car battery fully charged in your own garage. 
Operates directly from standard 110 volt A.C. 
Household Current. Available In three portable 
sizes for both 6 or 12 volt cars. Light In weight, 
rugged in construction. economlcsl. and built to 
last. Each battery charger Is housed In grey ham .. 
merlold-finish metal case. Complete with cord sets. 
Size of Gl is 5 Ys"x4 Ys"x2 34"-shtpplng weight la 
6 Ibs.; G2 is 8 !4·x5 !4·x3 }.-J"-shlpplng weight Is 
8 lbs.; and 03 Is 8}'2"x575"x5!4"-shipplng weicht 
Is 10 lbs. 

1832 

~ 
units plug Into cigarette lighter receptacle of any vehicle; others are equipped 

~. _ ~~~hT~~~~ar~~o~-cfr~ragy~:~.g~·le~~~I~~er~i~;~~et~s~s~e~~~~~:~~,u:icV:'~orl~~~~:-n~ 
~ - mended ror tape recorders and large motor driven appliances such as refrlg-

~~ II' . erators. washing machines. etc. Brown Hammerlold case with leather carrying 
~ _ ..... strap. Sizes: DME, 5~"x4~4X2~'"; R:>'1E and RMI", 8~x8x3~"'. *Recom-

• • mended ror 24-volt operation. Cheek wattage rating of equipment before 
- ordering. RMF IRME Model Inyerlers equipped with Yoltage regulator. 

Stoek 
No. 

Mfr's 
Type 

Input A.C. 
D,C. Output 
Volts 60 Cydes 

Output Watt. 
Int. Cont. 

Shipping 
Weight 

List 
Price 

Net 
Price 

6-DME (I) 6 110 Volts 40 30 51bs. 
5 

$33.50 
38.35 
65.75 
72.45 
29.97 
62.95 
74.95 
74.95 
71.75 
74.95 

$22.33 
25.50 
43.80 
48.30 
19.96 
41.96 
49.95 
49.95 
47.82 
49.95 

6C-DME (I) 6/12 IJO 40 30 
6-RMF (2) 6 110 80 60 12 
6C-RMF (2) 6/12 110 80 60 12 

12-DME (I) 12 110 50 40 5 
12T-RME (1) (2) (3) 12 110 125 no 14 

• 28-RM E (2) 28 110 100 80 \2 
32-RM E (2) 32 I H) 100 80 12 

1I0-RME (2) 110 110 150 100 12 
220-RllE 220 110 1.')0 100 12 

(1) These Inverters primarily recommended for Edison VP dictating machines. May also be used with 
Model 200 Sound-scriber (with engine or car not running). 
(2) Prlmarlly recommended for Dlctaphone's Time Master, DeJur Stenorette. and Gray Audograph dictat
Ing machines or other slmtlar types. Also recommended for use with Norelco tape recorder Model EL-3516 
and Geloso Model 0 255-8 tape Recorder. 
(3) Thil In.erter speelall, designed and reeommended also for use with RCA 8)1" portable TV set 
or G.E. 9'" portable TV I.t in an automobile. 

FOR ALL AUTO 
RADIO SETS SINCE 

1954 USE ONE OF THE 
ATR VIBRATORS 

LISTED BELOW 
••• ATR VIBRATORS 

FEATURE 

Ceramic Stack Spacers with Two-Bolt Stack con
structloo. 
lutu' Starting-as a result of highly emctent mag
netic circuit with tormed base for more unHorm 
operation OD both high and low voltages. 
Large OverSize Tungsten Contacts ha'ving Full Wip-
10&' Action-for greater reliability and longer IHe. 
Perforated Reed ot Highest Quality Swedish Spring 
flteel. 
Highest PreciSion Construction and W orkmanshl p
Practically all parts used are heid to within a tolerance 
of 0.0005 of Inch. 
Value Plus-as readily evidenced by the Larger Con
taeta, ·Ceramlc Spacers and Precision Construction 
aod Work.manshlp. Available In TEN-PAK. 
ATR No. 1400 (Bulk), 4·Prong. 6·Volt For All 6·Volt 
Sets Since 1954 
ATR No~ 1843 (Bulk). 3·Prong, 12·Volt For All 12· 
Volt General Motors Smce 1954 
ATR No. 1843 also used in following automobiles: 
1956 Ford (Phllco), Lincoln (Bendix). and Mercury 
(Bendix); 1956 Chrysler (PhHco); 1955-57 Packard; 
1956-51 Plymouth (Philco): 1956 Studebaker (Phllco) 
.. nd 1951 Mercury (Phllco) 
ATR No. 1840 (Bulk). 4·Prong, 12·Volt For 12 Volt 
Cars other Than GM Since 1954 

~,'.-.•... '." .. '. 

~ 
ECTRONIC 

TUBE PROTECTOR 

A "MUST" FOR EVERY TV HOME! WILL 
DOUBLE OR TRIPLE THE LIFE OF ALL 
TYPES OF ELECTRONIC TUBES. INCLLDING 
TV PICTURE TUBE. Automatic in operation, for 
use with any electronic equipment haying input 
wattage of 100 to 300 wat.ts. Fuse protected: rugged 
construction; and enclosed in int.erior decorator's 
golden brown hammerloid-finish metal case. Wall 
Model 250 is 1 - 15/16" on x 3%" in length 
and plugs directly into wall socket. Shipping weight 
is 1 lb. 

-Wall Model 250 
(115 volt A.C.) . . . . . . . . .. Ne! $2.95 

Every man should have this lightweight ATR In
verter in his car for that "Keep Clean-Shaved LoOk." 
WUI operate standard A.C. Electric Shavers rrom 
your CAR or Boat·. Complete with 3 ft. cord set. 
Plugs into cigarette lighter receptacle. Fuse pro
tected. rugged construction, and attractively housed 
in grey hammerlotd-.finlsh steel case. Size 4"x2yg'"x 
2~". Shipping weight 2", Ibs. 

Model 6-SPB (6 volt) . . . . . . . .. . Net $14.75 
Model 12-SPB (12 volt) . . . Net 12.95 

(G-l) 6 or 12 volt -:Model 612CA4 (4 'N,;N19.46 

(G·2) -Model 612CA6 (6 amp.) 
6 or 12 volt Net $22.46 

(G·3) 6 or 12 volt -:M~del 6I2CA10. (~Oe:SN71 

~ EMERGENCY LIGHTING 
~ and POWER UNIT 

Completely Automatic Standby-Power Units Spe ... 
cially DeSigned to Permit the Instantaneous Con ... 
tiuued Operation of Critlcal Lighting Equipment. 
PA Systems, Amplifiers. Intercom Systems, Burglar 
Alarms, Fire Alarms, Synchronous Electric Clocks, 
Electric Time and Recording Clocks, InCUbators, 
Gas Valves, Telephone and Test Equipment, and 
Similar CrItical Devices in the Event or 115 Volt 
AC Commerclal Power Line Failure. For Use: In 
Hospitals, Banks, Hotels, Theatres, Factories, Ot ... 
flce Buildings, Schools, Homes, and Many Other 
Areas of Operation. 

·Storage A.C. Output Net 
Type Battery Output Wattage WIth 

Input 60 Cycles Int. Cont~ lamps 

661-ETM 6-volts 110-volts 80 60 $23\.75 
662-ETS 6 110 100 80 253.50 
663-ETH 6 110 150 125 275.50 

1232-ETS 12 110 125 100 247.50 
1233-ETH 12 110 175 150 267.00 
1234-ETJ 12 110 250 200 287.25 

For Units Without Lamps Deduct $37.50 Net. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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Need custom power supplies? 
Acme Electric can design and build 
to your specs. 
Acme Electric's engineering and ex
perience have developed thousands of 
custom designed regulated DC power 
supplies for a variety of industrial mar
kets. You'll find our power supplies in 
computers and data processing, com
munications, nuclear research, ma
chine tools, photography, medical ap
paratus, to name but a few. 

In these and other fields we have 
solved such knotty power supply prob-

eem /1969 

lems as: dynamic load regulation of 
3000 DC amps at .002%; economical
ly achieved high efficiency at extreme
ly low voltage and high current for 
IC's; tough packaging problems and 
programming requirements; many 
others. We're also specialists at de
signing and manufacturing CVT regu
lated power supplies. 

So, if you're looking for high quali
ty, soundly engineered custom units, 

See YELLOW SECTION for Local Offices, Phones 

yet want them made with production 
line efficiency, why not draw on the 
engineering know-how of Acme Elec
tric Corporation? Our business is to 
satisfy the functions of power control, 
conversion and/or regulation, what
ever the industry or application. 

Aome Eleotrio 
Acme Electric Corporation. Cuba, New York 

1833 
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ABBOTT POWER MODULES 
The Next 18 Pages List 2411 Regulated 
Modules with Spec-ifications and Prices 

The most complete line of small size MIL- various input and output powers. A new line 
SPEC type power modules available in the of 60 Hz to DC all silicon models for industrial 
industry is fully described in the following as well as military applications is included. 
18 pages. The Abbott line of power modules Optional features such as terminal pins on 
include output voltages from 5.0 volts to the mounting base, special connectors, re-
10,000 volts DC, output current from 2 milli- mote output adjustment, etc., are described 
amperes to 20 amperes and output power on the last page. Look through the next 18 
from 2 watts to 240 watts. Sizes, weights, pages and you may find the power supply 
regulations and environments are shown for you want is a standard Abbott model. 

GENERAL PRICE REDUCTION 
Over Half of the Models Reduced From 5% to 16% 

It has always been our policy to promptly extend to our customers the benefits of our lower 
costs as well as our improved efficiern:ies. Recently, the costs of semi-conductors and other 
components used in our power modules have been reduced. We are pleased to announce a 
general price reduction this year. More than half of the prices listed in the next 18 pages 
reflect a 5 to 16% reduction over last year's prices, for the same models, shown in the 
1968-69 edition of EEM. 

TABLE OF CONTENTS 
NEXT 18 PAGES 

60 Hz TO DC, REGULATED ............ 1835, 1836, 1837 

60 Hz TO DC, HERMETICALLY SEALED 1838,1839 

400 Hz TO DC, REGULATED .................. 1840,1841 

400 Hz TO DC, HI TEMP . ........................ 1842, 1843 

28 VDC TO DC, REGULATED .................. 1844, 1845 

28 VDC TO DC, HI TEMP ........................ 1846, 1847 

DC TO SINE WAVE, 14> OR 34> ............................ 1848 

DC TO SINE WAVE, HI TEMP . ............................ 1849 

DC TO 60 Hz, REGULATED ................................ 1850 

OPTIONAL FEATURES ............................................ 1851 

5200 W. Jefferson Blvd. • Los Angeles 90016 • Area Code 213 WEbster 6-8185 
1834 See YELLOW SECTION for Local Offices, Phones eem/1969 
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"_6_0 A_u_' ·t_o _DC_(_Re_g_ula_te_d_l ... 1 
POWER MODULES 

features 
• -4 to +160oF ambient • High reliability 

Model R50Pl.2 

specifications 
INPUT VOLT AGE RANGE 
105-125 VRMS 

INPUT FREQUENCY RANGE 
50-420 Hertz, 1 phase 

OUTPUT VOLTAGE AND CURRENT 
See specific models listed in table below 

LINE REGULATION 

• 5 to 100 VDC 

• 0.15 to 20 amps 

• ±0.05% regulation 

• All silicon 

±0.05% or 10 mv (whichever is greater) for input change of 105-125 VRMS 
LOAD REGULATION 
±0.05% or 10 mv (whichever is greater) for change from no load to full load 

RIPPLE 
0.02% or 5 mv RMS (whichever is greater) 

OUTPUT VOLTAGE ADJUSTMENT 
Voltage is continuously adjustable between the limits shown in table by 
means of an externally accessible screwdriver adjustment potentiometer 
ADJUSTMENT RESOLUTION 
30 mv max. for outputs 5 thru 16 VOC; 50 mv max. for outputs 18 thru 50 VOC 
70 mv mav for outputs 55 thru 95 VOC 

iSOLATION VOLTAGE 
300 VOC between output terminals and chassis ground 
INSULATION RESISTANCE 
~g v"6~gOhmS between output terminals and chassis ground when measured at 

POLARITY 
Inputs and outputs are isolated; either positive or negative side may be grounded 
TEMPERATURE 
Operating, -4°F (- 20°C) to + 160°F (+ 71 °C) without derating, forced air, 
or heatsinking. Storage, -67 to +185°F 

TEMPERATURE COEFFICIENT 
0.03% per degree Centigrade 

Output Voltage Output 
Adjustment Current Size Weight Model Price 

Range (Amps) (See Owg.) (Lbs) Number 1 Pc 2-4 Pes 

4.5-5.5 0.15 A 3.0 R5S0.15 $ 94 $ 86 
4.5-5.5 0.30 A 3.0 R5S0.3 111 101 
4.5-5.5 0.6 B 6.0 R5S0.6 130 119 
4.5-5.5 1.2 B 6.0 R5S1.2 149 136 
4.5-5.5 2.5 C 8.0 R5S2.5 179 163 
4.5-5.5 5.0 0 13.0 R5S5 247 225 
4.5-5.5 10 F 22.0 R5S10 332 302 
4.5-5.5 15 G 28.0 R5T15 424 386 
4.5-5.5 20 J 33.0 R5T20 508 462 
5.5-6.5 0.15 A 3.0 R6S0.15 94 86 
5.5-6.5 0.3 A 3.0 R6S0.3 111 101 
5.5-6.5 0.6 B 6.0 R6S0.6 130 119 
5.5-6.5 1.2 B 6.0 R6S1.2 149 136 
5.5-6.5 2.5 C 8.0 R6S2.5 179 163 
5.5-6.5 5.0 0 13.0 R6S5 247 225 
5.5-6.5 10 F 22.0 R6S10 332 302 
5.5-6.5 15 G 28.0 R6T15 424 386 
5.5-6.5 20 J 33.0 R6T20 508 462 
6.5-7.5 0.15 A 3.0 R7S0.15 94 86 
6.5-7.5 0.3 A 3.0 R7S0.3 111 101 
6.5-7.5 0.6 B 6.0 R7S0.6 130 119 
6.5-7.5 1.2 B 6.0 R7S1.2 149 136 
6.5-7.5 2.5 e 8.0 R7S2.5 179 163 
6.5-7.5 5.0 0 13.0 R7S5 247 225 
6.5-7.5 10 F 22.0 R7S10 332 302 
6.5-7.5 15 G 28.0 R7T15 424 386 
6.5-7.5 20 J 33.0 R7T20 508 462 
7.5-8.5 0.15 A 3.0 R8S0.15 94 86 
7.5-8.5 0.3 A 3.0 R8S0.3 111 101 
7.5-8.5 0.6 B 6.0 R8S0.6 130 119 
7.5-8.5 1.2 B 6.0 R8S1.2 149 136 
7.5-8.5 2.5 C 8.0 R8S2.5 179 163 
7.5-8.5 5.0 0 13.0 R8S5 247 225 
7.5-8.5 10 F 22.0 R8S10 332 302 
7.5-8.5 15 G 28.0 R8T15 424 386 
7,5-8.5 20 J 33.0 R8T20 508 462 

• Short circuit protection 

• Voltage transient protection 

• Mll·T-278 transformers used throughout 

• For military and industrial applications 

ALTITUDE 
10,000 feet above sea level 

SHORT CIRCUIT PROTECTION 
Each unit is completely protected against an overload or short circuit of any 
duration. The output voltage automatically restores to normal when the 
overload is removed 

INPUT TRANSIENT PROTECTION 
180 VAC for 0.1 sec in accordance with MIL-STD-704A, figure 2, limit 1 

LOAD TRANSIENT RECOVERY TIME 
Output voltage returns to regulation limits within 75 microseconds after a 
50% step change in load current 

REMOTE ERROR SENSING 
Each unit contains a means by which the regulator, circuit monitors the voltage 
directly at the load using extra "senSing" leads. The resulting circuit action 
compensates for a DC voltage drop up to 0.5 volts in the load leads. 

SERIES OPERATION 
Two or more power supplies can be operated in series so that the output volt
ages of the supplies are additive. Total output voltage is not to exceed 200 VDe 

OUTPUT IMPEOANCE 
DC to 1K Hz - 0.003 RL or 0.03 ohms max., whichever is greater. 
1K Hz to 10K Hz - 0.008 RL or 0.08 ohms max., whichever is greater. 
10K Hz to lOOK Hz - 0.015 RL or 0.30 ohms max., whichever is greater. 
RL = rated load resistance. 

RELIABILITY 
The mean time between failure (MTBF) per MIL-HDBK-217 under worst case 
operating conditions of full output current, max. input voltage, and + 160°F 
ambient is 22,026 hrs. for 20 amp models, increasing to 47,281 hrs. for 0.15 
amp models. At + 104°F ambient, the MTBF increases to 63,898 hrs. and 
141,243 hrs., respectively (Consult factory for complete reports) 
MOUNTING 
Threaded inserts are provided on two surfaces for versatile mounting of cases 
A through F (see case drawings). 

Output Voltage Output 
Adjustment Current Size Weight Model Price 

Range (Amps) (See Dwg.) (Lbs) Number 1 Pc 2-4 Pes 

8.5-9.5 0.15 A 3.0 R9S0.15 $ 94 $ 86 
8.5-9.5 0.3 A 3.0 R9S0.3 111 101 
8.5-9.5 0.6 B 6.0 R9S0.6 130 119 
8.5-9.5 1.2 B 6.0 R9S1.2 149 136 
8.5-9.5 2.5 C 8.0 R9S2.5 179 163 
8.5-9.5 5.0 0 13.0 R9S5 247 225 
8.5-9.5 10 F 22.0 R9S10 332 302 
8.5-9.5 15 H 31.0 R9T15 424 386 
8.5-9.5 20 J 33.0 R9T20 508 462 
9.5-10.5 0.15 A 3.0 R10S0.15 94 86 
9.5-10.5 0.3 A 3.0 R10S0.3 111 101 
9.5-10.5 0.6 B 6.0 R10S0.6 130 119 
9.5-10.5 1.2 B 6.0 R10S1.2 149 136 
9.5-10.5 2.5 C 8.0 RlOS2.5 179 163 
9.5-10.5 5.0 0 13.0 R10S5 247 225 
9.5·10.5 10 F 22.0 RlOS10 332 302 
9.5·10.5 15 H 31.0 R10T15 436 397 
9.5-10.5 20 J 33.0 R10T20 508 462 

10.H1.5 0.15 A 3.0 R11S0.15 94 86 
10.5-11.5 0.3 A 3.0 RllS0.3 111 101 
10.5·11.5 0.6 B 6.0 R11S0.6 130 119 
10.5·11.5 1.2 B 6.0 R11S1.2 149 136 
10.5-11.5 2.5 e 8.0 RllS2.5 179 163 
10.5-11.5 5.0 0 13.0 RllS5 247 225 
10.5-11.5 10 F 22.0 RllS10 332 302 
10.5-11.5 15 H 31.0 RllT15 436 397 
10.5-11.5 20 J 33.0 R11T20 508 462 

11-13 0.15 A 3.0 R12S0.15 94 86 
11·13 0.3 A 3.0 R12S0.3 111 101 
11-13 0.6 B 6.0 R12SO.6 130 119 
11-13 1.2 B 6.0 R12S1.2 149 136 
11-13 2.5 e 8.0 R12S2.5 179 163 
11-13 5.0 D 13.0 R12S5 247 225 
11-13 10 F 22.0 R12S10 332 302 
11-13 15 H 31.0 R12T15 436 397 
11-13 '20 J 33.0 R12T20 , 508 462 

For more listings, please turn page -+-
eem/1969 See YELLOW SECTION for Local Offices, Phones 1835 
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60 HERTZ TO DC (Regulated) 
Output Voltage Output 

Price 
Outputvoltage Output 

Price Adjustment Current Size Weight Model Adjustment Current Size Weight MDdel 
Range (Amps) (See Owg.) (Lbs) Number 1 Pc 2·4 Pes Range (Amps) (See Owg.) (Lbs) Number 1 Pc 2·4 Pes 

13·15 0.15 A 3.0 R14S0.15 
$li1 

$ 86 45·47 2.5 D 13.0 R46S2.5 $201 $183 
13·15 0.3 A 3.0 R14S0.3 101 45·47 5.0 F 22.0 R46S5 295 269 
13·15 0.6 8 6.0 R14S0.6 130 119 47·49 0.15 A 3.0 R48S0.15 94 86 
13·15 1.2 '8 6.0 R1451.2 149 136 47-49 0.3 8 6.0 R48S0.3 122 111 
13·15 2.5 C 8.0 R14S2.5 179 163 47·49 0.6 8 6.0 R48S0.6 130 119 
13·15 5.0 D 13.0 R14S5 247 225 47·49 1.2 C 8.0 R48S1.2 167 152 
13·15 10 G 28.0 R14TlO 342 311 47·49 2.5 D 13.0 R48S2.5 201 183 
13·15 15 H 31.0 R14Tl5 436 397 47·49 5.0 F 22.0 R48S5 295 269 
15·17 0.15 A 3.0 R16S0.15 94 86 49·51 0.15 A 3.0 R50S0.15 94 86 
15·17 0.3 A 3.0 R16S0.3 III 101 49·51 0.3 8 6.0 R50S0.3 122 III 
15·17 0.6 8 6.0 R16SO.6 130 119 49·51 0.6 8 6.0 R50S0.6 130 119 
15·17 1.2 8 6.0 R16S1.2 149 136 49·51 1.2 C 8.0 R50S1.2 167 152 
15·17 2.5 C 8.0 R16S2.5 179 163 49·51 2.5 D 13.0 R5052.5 201 183 
15·17 5.0 D 13.0 R16S5 247 225 49·51 5.0 F 22.0 R50S5 295 269 
15·17 10 G 28.0 R16TlO 342 311 
15·17 15 H 31.0 R16Tl5 436 397 50·60 0.15 B 6.0 R5550.15 112 102 
17·19 0.15 A 3.0 R18S0.15 94 86 50·60 0.3 8 6.0 R55S0.3 122 111 

17·19 0.3 A 3.0 R1850.3 III 101 50·60 0.6 C 8.0 R55S0.6 169 154 

17·19 0.6 8 6.0 R18S0.6 130 119 50·60 1.2 D 13.0 R55S1.2 200 182 

17·19 1.2 8 6.0 R18S1.2 149 136 50·60 2.5 E 20.0 R55S2.5 234 213 

17·19 2.5 C 8.0 R18S2.5 179 163 '60·70 0.15 8 6.0 R65S0.15 112 102 
17·19 5.0 D 13.0 R18S5 247 225 60·70 0.3 8 6.0 R65S0.3 122 III 
17·19 10 G 28.0 R18TlO 342 311 60·70 0.6 C 8.0 R6550.6 169 154 
19·21 0.15 A 3.0 R20S0.15 94 86 60·70 1.2 D 13.0 R65S1.2 200 182 
19·21 0.3 A 3.0 R2050.3 111 101 60·70 2.5 E 20.0 R6552.5 234 213 
19·21 0.6 8 6.0 R20S0.6 130 119 70·SO 0.15 8 6.0 R75S0.15 112 102 
19·21 1.2 B 6.0 R20S1.2 149 136 70·80 0.3 8 6.0 R7550.3 122 III 
19·21 2.5 C 8.0 R20S2.5 179 163 70·80 0.6 C 8.0 R75S0.6 169 154 
19·21 5.0 D 13.0 R20S5 247 225 70·SO 1.2 D 13.0' R75S1.2 200 182 
19·21 10 G 28.0 R20TlO 342 311 70·80 2.5 E 20.0 R75S2.5 234 213 
21·23 0.15 A 3.0 R22S0.15 94 86 80·90 0.15 8 6.0 R85S0.15 112 102 
21-23 0.3 A 3.0 R22S0.3 111 101 80-90 0.3 8 6.0 R85S0.3 122 III 
21·23 0.6 B 6.0 R22S0.6 130 119 80·90 0.6 C 8.0 R85S0.6 169 154 
21-23 1.2 8 6.0 R22S1.2 149 136 SO·90 1.2 D 13.0' R85S1.2 200 182 
21-23 2.5 C 8.0 R22S2.5 179 163 80-90 2.5 E 20.0 R85S2.5 234 213 
21-23 5.0 D 13.0 R22S5 247 225 90·100 0.15 8 6.0 R95S0.15 112 102 
21·23 10 G 28.0 R22TlO 342 311 90·100 0.3 8 6.0 R95S0.3 122 III 
23·25 0.15 A 3.0 R24S0.15 94 86 90-100 0.6 C 8.0 R95S0.6 169 154 
23-25 0.3 A 3.0 R24S0.3 111 101 90·100 1.2 D 13.0 R95S1.2 200 182 
23-25 0.6 8 6.0 R24S0.6 130 119 90-100 2.5 E 20.0 R95S2.5 234 213 
23-25 1.2 8 6.0 R24S1.2 149 136 
23·25 2.5 C 8.0 R24S2.5 179 163 MODEL DESIGNATION lOR" series only) 23·25 5.0 D 13.0 R24S5 247 225 (For Model 
23-25 10 G 28.0 R24TlO 342 311 

For your assistance and understanding, we have included a 25·27 0.15 A 3.0 R26S0.15 94 86 
25·27 0.3 8 6.0 R26S0.3 122 111 complete explanation of our model design('ltion for this series 
25-27 0.6 8 6.0 R26S0.6 130 119 of units, using Model R28S2.5·14 as an example. 25-27 1.2 C 8.0 R26S1.2 149 136 
25·27 2.5 D 13.0 R26S2.5 201 183 R Designates the general series of the power supply. 
25-27 5.0 E 20.0 R26S5 247 225 28 Designates the nominal output voltage of the unit. 
27·29 0.15 A 3.0 R2850.15 94 86 S Designates the output con nector as fo lIows: 27·29 0.3 8 6.0 R28SO.3 122 111 
27-29 0.6 8 6.0 R28S0.6 130 119 S - S pin solder hook terminal. Standard on all units with case 
27·29 1.2 C 8.0 R28S1.2 149 136 size A through F. 
27·29 2.5 D 13.0 R28S2.5 201 183 T-Terminal strip. Standard on all units with case size G 
27·29 5.0 E 20.0 R28S5 247 225 through J. 
29·31 . 0.15 A 3.0 R30S0.15 94 86 P - Octal plug. Optional on case sizes A through F at $10 for 
29·31 0.3 8 6.0 R30S0.3 122 111 one piece and $5 each for two to four pieces. 
29-31 0.6 8 6.0 R30S0.6 130 119 C - Cannon connector MS3112E-16-SP with mate. Optional on 
29-31 1.2 C 8.0 R30S1.2 

\ 
149 136 case sizes A through F at $30 for one piece and $20 for 

29-31 2.5 D 13.0 R3052.5 201 183 two to four pieces. 
29-31 5.0 E 20.0 R30S5 247 225 2.5 Designates the continuous full load output current. 
31·33 0.15 A 3.0 R32S0.15 94 86 14 Designates the inclusion of the desired optional features. For a 31·33 0.3 8 6.0 R32S0.3 122 111 
31·33 0.6 8 6.0 R32SO.6 130 119 list of the features available, and their numbers, please see the 
31-33 1.2 C 8.0 R32S1.2 149 136 "Optional Features" section for Model R series, below. For 
31·33 2.5 D 13.0 R32S2.5 201 183 example, R2SS2.5-14 designates a 60 Hz to 28 VDC at 2.5 amps 
31-33 5.0 E 20.0 R32S5 247 225 unit using an 8 pin solder hook terminal, having the optional fea-

33-35 0.15 A 3.0 R34S0.15 94 86 
tures "overvoltage protection" and "remote voltage adjustment". 

33·35 0.3 8 6.0 R3450.3 122 111 OPTIONAL FEATURES (For Model lOR" series only) 33-35 0.6 8 6.0 R3450.6 130 119 
33·35 1.2 C 8.0 R34S1.2 149 136 

To include the optional features desired in the power supply; 33·35 2.5 D 13.0 R34S2.5 201 183 
33·35 5.0 E 20.0 R34S5 247 225 simply add a dash and the feature number to the end of the 
35·37 0.15 A 3.0 R36SO.15 94 86 model number. (See "Model Designation" section above.) 
35-37 0.3 8 6.0 R36S0.3 122 111 
35-37 0.6 8 6.0 R36S0.6 130 119 Price 
35-37 1.2 C 8.0 R36S1.2 149 136 Feature 2·4 
35·37 2.5 D 13.0 R36S2.5 201 183 Feature Description Number 1 pc. pes. 
35·37 5.0 E 20.0 R56S5 247 225 
37-39 0.15 A 3.0 R38S0.15 94 86 Overvoltage If the output voltage rises 10% or 2V 1 $30 $20 
37·39 0.3 8 6.0 R38S0.3 122 111 Protection WIG above the nominal setting, the 
37-39 0.6 8 6.0 R38S0.6 130 119 overvoltage protection circuitry re-
37·39 1.2 C 8.0 R38S1.2 149 136 duces the voltage to approximately 
37-39 2.5 D 13.0 R38S2.5 201 183 1 volt within 15 microseconds. Under 
37·39 5.0 E 20.0 R38S5 247 225 worst case conditions the output volt· 
39·41 0.15 A 3.0 R40S0.15 94 86 age could rise an additional 10% max 
39-41 0.3 8 6.0 R4050.3 122 111 during this 15 microsecond period. 
39·41 0.6 8 6.0 R40S0.6 130 119 Connector The output connector can be sup· 2 10 5 
39-41 1.2 C 8.0 R4051.2 167 152 Location plied on the surface labeled "Op' 
39-41 2.5 D 13.0 R40S2.5 201 183 tiona I Location" on the dimensional 
39·41 5.0 F 22.0 R40S5 295 269 drawing for case size B through F. 
41-43 0.15 A 3.0 R42S0.15 94 86 230 VAC Units can be modified to operate 3 20 10 
41-43 0.3 8 6.0 R42S0.3 122 111 Operation with an input voltage of 210 to 250 
41·43 0.6 8 6.0 R42S0.6 130 119 VRMS, 50 to 420 Hz. 
41-43 1.2 C 8.0 R42S1.2 167 152 Remote Provision is made for locating an 4 20 10 
41-43 2.5 D 13.0 R42S2.5 201 183 
41·43 5.0 F 22.0 R42SS 295 269 Voltage adjustment potentiometer in a re-

Adjustment mote locatic>" from the power supply. 
43·45 0.15 A 3.0 R44S0.1S 94 86 Output Provisions can be made to increase 5 20 10 43-45 0.3 8 6.0 R44S0.3 122 III Voltage the output voltage adjustment reso-43·45 0.6 8 6.0 R44S0.6 130 119 
43·45 1.2 C 8.0 R44S1.2 167 152 Resolution I ution as follows: 
43·45 2.5 D 13.0 R44S2.5 201 183 Nominal Output Voltage Resolution 
43·45 5.0 F 22.0 R44S5 295 269 5V through 16V 1.5 mv max. 
45·47 0.15 A 3.0 R46S0.15 94 86 i 18V through 50V 3.0 mvmax. 
45-47 0.3 B 6.0 R46S0.3 122 III 55V through 95V 5.0 mv max. . 
45-47 0.6 8 6.0 R46S0.6 130 119 
45·47 1.2 C 8.0 R46S1.2 167 152 NOTE: If parallel operation of these units is desired, please consult the factory. 

1836 See YELLOW SECTION for Local OffIces, Phones eem/1969 
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T:;:~~~;'iD'A)~ ~Ih rb~~l'=;l 
Functions d l ~-I II 
(Standard) __ .-__ .1._ ~~'" ' 

= = = = 
= = = = = = = = = = 

= = 
= = 
= = 

1 AC Input I.-t-- -- "fl,- ,--0 
2 +Output c:tKE.f=- -1..)~~5 I 
3 +Sense I 1'- /1'. 
4 -Sense ~_ ... 8_i ---0 
5 -Output 
6 
7 Ground 
8 AC Input 

La -32 THD. X 3/8 De~p 
II PLACES 

60 HERTZ TO DC (Regulated) 
Case Size Drawings for Model "R" Series 

Case A 
a - 61/2 
b -4 
C -17/8 
d -1/4 
e _1Y,6 
f -13/8 
g -1/2 
h _5/8 

k -3 
m _3/8 

n - 53/4 

P _1/4 
r -13/8 

Case B 
a -5 
b -4'/2 
c -4 
d _3/8 
e _7/8 
f -33/4 

g -YJ6 
h -u" 
k -3Y1'6 
m -Yt6 
n -1'YJ6 
p -4)j, 
r -3/8 
s -11/2 
t -33/4 

~ c±Y,,,, 

~IO-32 THDXi118~ 
8 PLAces 

Case C & D 
c D 

a - 5 6'/2 
b -4 4 
c - 53/4 71/2 
d - 3/8 3/8 
e - 7/8 1/2 
f -- 3V" 4 3/8 

g - r" '/2 
h - lV" 11/2 
k - 2V" 21/2 
m - r" 1/2 
n -1'71', 2V" 
P - 4)j, 55/8 
r - 3/8 3/8 
S - 171', 11/8 
t - 3V" 43/8 

U -11/4 21/8 

DIMENSIONAL TOLERANCES: ±y" unless otherwise specified. 

transistor 
5200 W. Jefferson Blvd. 

(213) WEbster 6--8185 
LABORATORIES, INCORPORATEO 

eem /1969 See YELLOW SECTION for Local OHices, Phones 

Terminal 
Functions 
(Standard) 
1 AC Input 
2 +Output 
3 +Sense 
4 -Sense 
5 -Output 
6 
7 Ground 
8 AC Input 

Terminal 
Functions 
(Standard) 
1 AC Input 
2 +Output 
3 +Sense 
4 -Sense 
5 -Output 
6 
7 Ground 
8 AC Input 

Terminal 
Functions 
(Standard) 
1 AC Input 
2 AC Input 
3 +Output 
4 +Sense 
5 -Sense 
6 -Output 
7 
8 Ground 

Case E 
a -5 
b -8 
c - 8 3/8 
d -1/2 
e - 25f8 
f - 51/4 
g - 3/4 
h - 57/8 

k -6'/2 
m _5/8 

n -17/8 
p - 3'X, 
r -3/4 
s -1/2 
t -4 
u _21/8 

Case F 
a -5 
b --8 
c -83/4 
d -11/4 
e _1/2 
f - 25/8 
g -51/4 
h _3/4 

k - 57/8 
m -6'/2 
n - 5/8 
p -17/8 
r -3'X, 
5 _3/4 
t _1/2 
u -4 

Case G, H, J 
G H 

a - 5 61/2 61/2 
b -12 12 12 
c-8 8 93/4 

d - 11/4 11/4 21/8 
e - 3/8 3/8 3/8 
f L 43/4 43/4 43/4 

g - 1/2 1/2 liz 
h - 1114 11/4 11/4 
k - 43/4 4 3/4 43/4 
m - 91/2 91/2 9'12 
n - 3/8 3/8 3/8 

Los Angeles 90016 

Cable: ABTLABS 

1837 
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60 AJ to DC (Reg.) ~~~~tical/Y abbott 

Output Output Size 
Voltage Current (See W!. Model 
Range (Amps) Dwg.) Ibs. Number 

4.7-5.3 1.0 98 4.0 V05D·5A 
4.7-5.3 2.0 9A 4.2 VID·5A 
4.)-5.3 4.0 IDA 6.1 V2D-5A 
4.7·5.3 6.0 lIC 8.3 V3D·5A 
4.7-5.3 12.0 13A 16.1 V6D-5A 

5.3-5.9 0.9 98 4.0 V05D-5.6A 
5.3·5.9 1.8 9A 4.2 VID-5.6A 
5.3-5.9 3.5 lOA 5.1 V2D·5.6A 
5.3-5.9 5.4 lIC 8.3 V3D-5.6A 
5.3-5.9 10.8 13A 16.1 V6D·5.6A 

5.9·6.6 0.8 98 4.0 V05D-6.3A 
5.9-6.6 1.6 9A 4.2 VID-6.3A 
5.9·6.6 3.2 IDA 6.1 V2D-6.3A 
5.9-6.6 4.8 lIC 8.3 V3D·6.3A 
5.9-6.6 9.6 13A 16.1 V6D-6.3A 

6.6-7.4 0.7 98 4.0 V05-7A 
6.6-7.4 1.4 9A 4.2 VID-7A 
6.6-7.4 2.8 IDA 6.1 V2D·7A 
6.6-7.4 4.2 lIC 8.3 V3D-7A 
6.6-7.4 8.4 13A 16.1 V6D-7A 

7.4-8.3 0.63 98 4.0 V05D-7.9A 
7.4·8.3 1.26 9A 4.2 VID·7.9A 
7.4-8.3 2.52 IDA 6.1 V2D·7.9A 
7.4-8.3 3.78 lIC 8.3 V3D-7.9A 
7.4·8.3 7.56 12A 11.6 V6D·7.9A 

8.3·9.3 0.57 98 4.0 V05D-8.8A 
8.3-9.3 1.14 9A 4.2 VID-8.8A 
8.3-9.3 2.28 IDA 6.1 V2D·8.8A 
8.3-9.3 3.42 11C 8.3 V3D-8.8A 
8.3-9.3 6.84 12A 11.6 V6D-8.8A 

9.3-10.4 0.50 98 4.0 V05-9.9A 
9.3-10.4 1.00 9A 4.2 VID-9.9A 
9.3-10.4 2.00 lOA 6.1 V2D-9.9A 
9.3-10.4 3.00 lIC 8.3 V3D·9.9A 
9.3-10.4 6.00 12A 11.6 V6D-9.9A 
9.3-10.4 12.00 13A 16.1 VI2D-9.9A 

10.4-11.6 0.45 98 4.0 V05D-11A 
10.4-11.6 0.91 9A 4.2 VID-11A 
10.4-11.6 1.82 IDA 6.1 V2D-IIA 
10.4-11.6 2.73 11C 8.3 V3D·11A 
10.4·11.6 5.46 12A 11.6 V6D-11A 
10.4-11.6 10.92 13A 16.1 VI2D-lIA 

11.6-13.0 0.40 98 4.0 V05D·12.3A 
11.6-13.0 0.81 9A 4.2 VID-12.3A 
11.6-13.0 1.62 IDA 6.1 V2D·12.3A 
11.6-13.0 2.43 lIC 8.3 V3D-12.3A 
11.6-13.0 4.86 12A 11.6 V6D-12.3A 
11.6-13.0 9.72 13A 16.1 VI2D-12.3A 
11.6·13.0 19.44 16A 16.3 V24D-12.3A 

13.0·14.8 0.36 98 4.0 V05D·13.8A 
13.0·14.8 0.72 9A 4.2 VID·13.8A 
13.0-14.8 1.44 IDA 6.1 V2D·13.8A 
13.0·14.8 2.16 lIC 8.3 V3D-13.8A 
13.0-14.8 4.32 12A 11.6 V6D-13.8A 
13.0-14.8 8.64 13A 16.1 VI2D-13.8A 
13.0·14.8 17.28 16A 16.3 V24D-13.8A 

14.8-16.6 0.32 98 4.0 V05D-15.7A 
14.8·16.6 0.64 9A 4.2 VID-15.7A 
14.8-16.6 1.28 lOA 6.1 V2D·15.7A 
14.8·16.6 1.92 lle 8.3 V3D-15.7A 
14.8-16,6 3.84 12A 1\,6 V6D·15,7A 
14.8-16.6 7,68 13A 16,1 VI2D-15.7A 
14.8-16.6 15.36 16A 16,3 V24D·15,7A 

16.6-18.6 0.28 98 4.0 V05D-17.6A 
16.6-18.6 0.57 9A 4,2 VID-17.6A 
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POWER MODULES 

features 
• Close regulation 

• 5 to 10,000 volts 

• Hermetically sealed 

• Compact 

• low ripple 

• For aerospace application 

Price Output Output Size 
1 2-4 Voltage Current (See 

pc. pes. Range (Amps) Dwg.) 

$190 $160 16.6-18.6 1.14 IDA 
200 165 16.6-18.6 1.71 IIG 
210 175 16.6-18.6 3.42 12A 
220 185 16.6-18.6 6.84 13A 
280 235 16.6-18.6 13.68 16A 

190 160 18.6·20'.8 0.255 98 
200 165 18.6-20.8 0.510 9A 
210 175 18.6-20.8 1.02 IDA 
220 185 18.6·20.8 1.53 lIC 
280 235 18.6-20.8 3.06 12A 

18.6-20.8 6.12 13A 
190 160 18.6-20.8 12.24 16A 
200 165 
210 175 20.8·23.3 0.230 98 
220 185 20.8·23.3 0.460 9A 
275 230 20.8-23.3 0.920 IDA 

20.8-23.3 1.38 l1C 
190 160 20.8-23.3 2.76 12A 
200 165 20.8-23.3 5.52 13A 
210 175 20.8-23.3 11.02 16A 
220 185 
275 230 23.3-26.1 0.205 98 

23.3-26.1 0.410 9A 
185 ISS 23.3·26.1 0.820 IDA 
190 160 23.3-26.1 1.23 lIC 
205 170 23.3·26.1 2.46 12A 
215 180 23.3-26.1 4.92 13A 
275 230 23.3-26.1 9.84 16A 

185 155 26.1-29.2 0.180 98 
190 160 26.1·29.2 0.360 9A 
205 170 26.1-29.2 0.720 IDA 
215 180 26.1-29.2 1.08 lIC 
275 230 26.1-29.2 2.16 12A 

26.1-29.2 4.32 13A 
185 155 26.1-29.2 8.64 16A 
190 160 
205 170 29.2-32.6 0.160 98 
215 180 29.2-32.6 0.320 9A 
275 230 29.2-32.6 0.640 IDA 
350 295 29.2-32.6 0.960 lIC 

29.2-32.6 1.92 12A 
185 155 29.2-32.6 3.84 13A 
190 160 29.2-32.6 7.68 16A 
205 170 
215 180 32.6·36.5 0.145 98 
275 230 32.6-36.5 0.290 9A 
350 295 32.6-36.5 0.580 IDA 

32.6-36.5 0.870 lIC 
185 155 32.6-36.5 1.74 12A 

32.6-36.5 3.48 13A 190 160 32.6-36.5 6.96 16A 205 170 
215 180 36.5-40.9 0.130 98 270 225 
340 285 36.5·40.9 0.260 9A 
430 360 36.5-40.9 0.520 lOA 

36.5-40.9 0.780 lIC 
36.5·40.9 1.56 12A 180 ISO 36.5-40.9 3.12 13A 185 155 36.5-40.9 6.24 16A 200 165 

210 175 40.9-45.8 0.115 98 270 225 40.9-45.8 0.230 9A 340 285 40.9-45.8 0.460 lOA 
430 360 40.9·45.8 0.690 IIC 

40.9·45.8 1.38 12A 
180 150 40.9-45.8 2.76 13A 
185 155 40.9-45.8 5.52 16A 
200 165 
210 175 45.8-51.4 0.103 98 
270 225 45.8-51.4 0.206 9A 
330 275 45.8-51.4 0.412 IDA 
420 350 45.8-51.4 0.618 lIC 

45.8·51.4 1.24 12A 
180 150 45.8·51.4 2.48 13A 
185 155 45.8-51.4 4.94 16A 

W!. 
Ibs. 

6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

4.0 
4.2 
6.1 
8.3 

11.6 
16.1 
16.3 

specifications 
Input Voltage Range 
105-125 VAC 
I nput Frequency Range 
55·65 Hertz, 1 phase 

Line Regulation 
±0.2% lor input 105·125 VAC on 
Model V's, HA's, HAL's and HC's 
±0.5% lor input 105·125 VAC on 
Model HAK's,HCK's and HN's 

Voltage Regulation 
±0.5% - lor input 105·125 VAC 
and lrom '/2 load to lull load on 
Model V's 
±1.5% - for input 105-125 VAC 
and from '/2 load to lull load on 
Model HA's 
±2.5% - lor input 105·125 VAC 
and Irom '/2 load to lull load on 
Model HAK's, HAL's, HC's and HN's 

Price Output 
Model 1 2-4 Voltage 

Number pc. pes. Range 

V2D-17.6A $200 $165 51.4-59.0 
V3D·17.6A 210 175 51.4-59.0 
V6D·17.6A 270 225 51.4-59.0 
VI2D-17.6A 330 275 51.4-59.0 
V24D-17.6A 420 350 51.4-59.0 

51.4-59.0 
V05D-19.7A 180 150 51.4-59.0 
VID·19.7A 185 155 
V2D·19.7A 200 165 59.0-66.0 
V3D-19.7A 210 175 59.0-66.0 
V6D·19.7A 265 220 59.0-66.0 
VI2D·19.7A 330 275 59.0-66.0 
V24D-19.7A 420 350 59.0-66.0 

59.0-66.0 
V05D-22A 175 145 59.0-66.0 
VID·22A 180 150 
V2D-22A 190 160 66.0-74.0 
V3D-22A 205 170 66.0-74.0 
V6D-22A 265 220 66.0-74.0 
V12D-22A 320 270 66.0-74.0 
V24D-22A 405 340 66.0-74.0 

66.0·74.0 
V05D-24.7 A 175 145 66.0-74.0 
VID·24.7A 180 ISO 
V2D-24.7A 190 160 74.0-83.0 
V3D-24.7A 205 170 74.0-83.0 
V6D-24.7A 265 220 74.0-83.0 
V12D-24.7A 320 270 74.0-83.0 
V24D-24.7A 405 340 74.0-83.0 

74.0-83.0 
V05D·27.6A 175 145 74.0-83.0 
VID-27.6A 180 ISO 
V2D-27.6A 190 160 83.0-93.0 V3D·27.6A 205 170 83.0·93.0 V6D-27.6A 265 220 
VI2D-27.6A 310 260 83.0-93.0 
V24D-27.6A 395 330 83.0-93.0 

83.0-93.0 
V05D-31A 175 145 83.0-93.0 
VID-3IA 180 150 83.0-93.0 V2D-3IA 190 160 
V3D-3IA 205 170 93.0·104 V6D-31A 265 220 
VI2D-3IA 330 275 93.0-104 
V24D-31A 420 350 93.0-104 

93.0-104 
V05D-34.6A 175 145 93.0-104 
VID-34.6A 180 150 93.0-104 V2D-34.6A 190 160 93.0-104 V3D-34.6A 205 170 
V6D-34.6A 265 220 

104-116 VI2D·34.6A 350 295 
V24D-34.6A 435 365 104·116 

104-116 
V05D-38.7A 175 145 104-116 
VID-38.7 A 180 ISO 104-116 V2D-38.7A 190 160 104-116 V3D·38.7 A 210 175 
V6D-38.7 A 270 225 104-116 
VI2D-38.7A 375 315 
V24D·38.7 A 460 385 116-130 

116·]30 
V05D·43.3A 175 145 116-130 
VID-43.3A 180 150 116-130 V2D·43.3A 190 160 
V3D·43.3A 210 175 116-130 
V6D-43.3A 270 225 116-130 
VI2D·43.3A 395 330 116-130 
V24D-43.3A 485 405 

130-148 
V05D·48.6A 180 150 130-148 
VID-48.6A 185 155 130-148 V2D·48.6A 200 165 130·148 V3D-48.6A 215 180 
V6D·48.6A 275 230 130-148 
V12D·48.6A 420 350 130-148 
V24D-48.6A 505 420 130·148 

See YELLOW SECTION for Local OffIces, Phones 

Ripple 
0.2% RMS - RMS Model V's 
0.5% RMS - Model HA's 
1 % RMS-Model HAK's, HAL's & HC's 
2% RMS - Model HN's 
Voltage Adjustment Range 
12% by screwdriver adjustment 
Environment 
+ 160°F max. at mounting base, 
using adequate heat sink 
-4°F (-20°C) min. at mounting 
surface 
Altitude, to vacuum (true hermetic 
seal) 
Vibration, shock, sand, dust, humid· 
ity, salt spray, fungus, sunshine, 
rain, and explosion to MIL-E-5272C 
Output Voltage and Current 
See specific models listed in the 
following pages 
(Outputs and inputs are isolated) 

Output Size Price 
Current (See Wt. Model 1 2-4 
(Amps) Dwg.) Ibs. Number pc. pes. 

0.091 98 4.0 V05D-55.2A $200 $165 
0.182 9A 4.2 VID-55.2A 205 170 
0.365 IDA 6.1 V2D-55.2A 215 180 
0.546 lIC 8.3 V3D-55.2A 225 190 
1.10 12A 11.6 V6D·55.2A 280 235 
2.20 13A 16.1 VI2D-55.2A 420 350 
4.40 16A 16.3 V24D-55.2A 505 420 

0.080 98 4.0 HA05D-63A 260 215 
0.160 9A 4.2 HAID·53A 265 220 
0.320 11A 6.9 HA2D-63A 275 230 
0.480 12A 10.3 HA3D-63A 315 265 
0.960 14 12.9 HAL6D-63A 370 300 
1.900 17A 25.8 HAL12D-63A 430 360 
3.800 18 44.5 HCL24D-63A 515 430 

0.071 98 4.0 HA05D·70A 260 215 
0.143 9A 4.2 HAIO-70A 265 220 
0.286 lIA 6.9 HA2D-70A 275 230 
0.429 12A 10.3 HA3D-70A 310 260 
0.858 14 12.9 HAL6D·70A 365 295 
1.72 17A 25.8 HAL12D-70A 430 360 
3.44 18 44.5 HCL24D-70A SIS 430 

0.063 98 4.0 HA05D-79A 260 215 
0.127 9A 4.2 HAID·79A 265 220 
0.254 lIA 6.9 HA2D·79A 275 230 
0.381 12A 10.3 HA3D·79A 305 255 
0.762 14 12.9 HAL6D-79A 340 285 
1.52 17A 25.8 HAL12D-79A 430 360 
3.Q4 18 44.5 HCL24D·79A 515 430 

0.057 98 4.0 HA05D-88A 260 215 
0.114 9A 4.2 HAID·88A 265 220 
0.228 11A 6.9 HA2D-88A 275 230 
0.342 12A 10.3 HA3D-88A 300 250 
0.684 14 12.9 HAL6D·88A 330 275 
1.38 17A 25.8 HAL12D-88A 430 360 
2.76 18 44.5 HCL24D-88A 515 430 

0.050 98 4.0 HA05D.-99A 260 215 
0.100 9A 4.2 HAID-99A 265 220 
0.200 lIA 6.9 HA2D99A 275 230 
0.300 12A 10.3 HA3D·99A 290 245 
0.600 14 12.9 HA6D-99A 315 265 
1.20 17A 25.8 HAL12D·99A 430 360 
2.40 18 44.5 HCL24D-99A SIS 430 

0.045 98 4.0 HA05D·110A 260 215 
0.091 9A 4.2 HA1D-1I0A 265 220 
0.182 lIA 6.9 HA2D-110A 275 230 
0.273 12A 10.3 HA3D-1I0A 290 245 
0.546 14 12.9 HA6D-1I0A 315 265 
1.092 17A 25.8 HAL12D·110A 430 360 
2.184 18 44.5 HCL24D-1I0A 515 430 

0.040 98 4.0 HA05D-123A 260 215 
0.081 9A 4.2 HAID-123A 265 220 
0.162 lIA 6.9 HA2D·123A 275 230 
0.243 12A 10.3 HA3D·123A 290 245 
0.486 14 12.9 HA6D-123A 315 265 
0.972 17A 25.8 HALl2D-123A 430 360 
1.944 18 44.5 HCL24D-123A 515 430 

0.036 98 4.0 HA05D-138A 260 215 
0.072 9A 4.2 HAIO·138A 265 220 
0.144 11A 6.9 HA2D-138A 275 230 
0.216 12A 10.3 HA3D-138A 290 245 
0.432 14 12.9 HA6D·138A 315 265 
0.864 17A 25.8 HALl2D-138A 420 350 
1.728 18 44.5 HCL24D-138A 505 420 

eern /1969 



Size A 8 C D E F 
9A 23/4 4"14 33/4 2.25 4.25 0 

98 23/4 43/4 31/2 2.25 4.25 0 

IDA 3 5 4 2.50 4.50 0 

llA 41/4 4'/2 4 3.75 4.00 15/. 

11 C 41/4 5'14 4 3.75 4.75 0 

12A 41/2 6 4 4.00 5.50 0 

13A 5'12 61/2 41/2 5.00 6.00 0 

14 6 6 4 5.50 5.50 23/s 

158 6 7'12 4'14 5.50 7.00 27/. 

16A 63/4 7'/2 4'14 6.25 7.00 23/4 

~7A f-:: 8 41/4 6.50 7.50 S-7 

178 6'12 11'12 41/2 6.00 11.00 2'14 

18 83/4 93/4 5 8.25 9.25 27/8 

G H J K 
2 0 IV. 21f. 

2 0 IV. 21f8 

2 0 11/4 21/4 

2 15/. 17/. 2 

2 0 17/. 2"1. 

2 0 2 2:% 

2 0 21/2 3 

2 2"1. 23/4 23/4 

2 27/8 23/4 3'12 

2 23/4 3'1. 31/2 

2 3 3'14 33/4 

2 47/. 3 5112 

2 27/8 4'18 45/8 

L 

-
-
-
-
2.37 

2.75 

3.00 

2.75 
.. c::c:-
3.50 

3.5'0 

3.75 

5.50 

4.62 

M 

-
-
-

-
2.50 

2.75 

S:-iS 
3:12 
3.25 

3.00 

4.12 

AN POT 14 DIA 

* Used on lyon outputs 740:31'>50 volts; 
ql'l.Qutpvts.$bQve 365QDia •. i~W4. ~~iiht lila. 

DIMENSIONAL TOLERANCES: FRACTIONS ±y,,; DECIMALS .XX ±0.015. 

Oulpul Oulput Size Price 
Voltage Currenl (See WI. Model 1 2-4 
Range (Amps) Owg.) Ibs. Number pc. pcs. 

148-166 0.032 98 4.0 HA05D-157A $260 $215 
148-166 0.064 9A 4.2 HAID-157A 265 220 
148-166 0.128 lIA 6.9 HA2D-157A 275 230 
148-166 0.192 12A 10.3 HA3D-157A 290 245 
148-166 0.384 14 12.9 HA6D-157A 315 265 
148-166 0.768 17A 25.8 HAL12D-157A 405 340 
148-166 1.536 18 44.5 HCl24D-157A 490 410 

166-186 0.028 98 4.0 HA05D-176A 260 215 
166-186 0.057 9A 4.2 HAIO-176A 265 220 
166-186 0.114 llA 6.9 HA2D-176A 275 230 
166-186 0.171 12A 10.3 HA3D-176A 290 245 
166-186 0.342 14 12.9 HA6D-176A 315 265 
166-186 0.648 17A 25.8 HAL12D-176A 395 330 
166-186 1.368 18 44.5 HCl24D-176A 485 405 

186-208 0.025 98 4.0 HA05D-197A 260 215 
186-208 0.051 9A 4.2 HAID-197A 265 220 
186-208 0.102 llA 6.9 HA2D-197A 275 230 
186-208 0.153 12A 10.3 HA3D-197A 290 245 
186-208 0.306 14 12.9 HA6D-197A 315 265 
186-208 0.612 17A 25.8 HA12D-197A 385 320 
186-208 1.224 18 44.5 HCl24D-197A 475 395 

208-233 0.023 98 4.0 HA05D-220A 260 215 
208-233 0.046 9A 4.2 HAIO-220A 265 220 
208-233 0.092 lIA 6.9 HA2D-220A 275 230 
208-233 0.138 12A 10.3 HA3D-220A 290 245 
208-233 0.276 14 12.9 HA6D-220A 315 265 
208-233 0.552 17A 25.8 HA12D-220A 375 315 
208-233 1.104 18 44.5 HCL24D-220A 460 385 

233-261 0.020 98 4.0 HA05D-247A 260 215 
233-261 0.041 9A 4.2 HAIO-247A 265 220 
233-261 0.082 lIA 6.9 HA2D-247A 275 230 
233-261 0.123 12A 10.3 HA3D-247A 290 245 
233-261 0.246 14 12.9 HA6D-247A 315 265 
233-261 0.492 17A 25.8 HA12D-247A 375 315 
233-261 0.984 18 44.5 HCL24D-247A 460 385 

261-292 0.018 98 4.0 HA05D-276A 260 215 
261-292 0.036 9A 4.2 HAID-276A 265 220 
261-292 0.072 lIA 6.9 HA2D-276A 275 230 
261-292 0.108 12A 10.3 HA3D-276A 290 245 
261-292 0.216 14 12.9 HA6D-276A 315 265 
261-292 0.432 17A 25.8 HA12D-276A 385 320 
261-292 0.864 18 44.5 HCl24D-276A 470 390 

292-326 0.016 98 4.0 HA05D-310A 260 215 
292-326 0.032 9A 4.2 HAIO-310A 265 220 
292-326 0.064 lIA 6.9 HA2D-31OA 275 230 
292-326 0.096 12A 10.3 HA3D-31OA 290 245 
292-326 0.192 14 12.9 HA6D-3IOA 315 265 
292-326 0.384 17A 24.8 HAI2D-31OA 385 320 
292-326 0.768 18 44.5 HCl24D-310A 475 395 

326-365 0.014 98 4.0 HA05D-346A 265 220 
326-365 0.029 9A 4.2 HAID-346A 270 225 
326-365 0.058 lIA 6.9 HA2D-346A 280 235 
326-365 0.087 12A 10.3 HA3D-346A 300 250 
326-365 0.174 14 12.9 HA6D-346A 320 270 
326-365 0.348 17A 25.8 HA12D-346A 390 325 
326-365 0.696 18 44.5 HCL24D-346A 480 400 
365-409 0.013 98 4.0 HA05D-387A 265 220 
365-409 0.026 9A 4.2 HAID-387A 270 225 
365-409 0.052 llA 6.9 HA2D-387A 280 235 
365-409 0.078 12A 10.3 HA3D-387A 300 250 
365-409 0.156 14 12.9 HA6D-387A 320 370 
365-409 0.312 17A 25.8 HA12D-387A 395 330 
365-409 0.624 18 44.5 HCL24D-387A 480 400 

409-458 0.011 98 4.0 HA05D-433A 265 220 
409-458 0.023 9A 4.2 HAIO-433A 270 225 
409-458 0.046 llA 6.9 HA2D-433A 280 235 
409-458 0.069 12A 10.3 HA3D-433A 300 250 

60 HERTZ TO DC (Regulated) 
INPUT VOLTAGE: 115 VAC, 60 Hz, 1 PHASE 

Oulpul Oulpul Size Price 
Voltage Current (See WI. Model 1 2-4 
Range (Amps) Owg.) Ibs. Number pc. pcs. 

409-458 0.138 14 12.9 HA6D-433A $330 $275 
409-458 0.276 17A 25.8 HA12D-433A 400 335 
409-458 0.552 18 44.5 HC24D-433A 485 405 

458-514 0.010 98 4.0 HA05D-486A 270 225 
458-514 0.021 9A 4.2 HAID-486A 275 230 
458-514 0.041 llA 6.9 HA2D-486A 285 240 
458-514 0.062 12A 10.3 HA3D-486A 305 255 
458-514 0.124 14 12.9 HA6D-486A 330 275 
458-514 0.248 17A 25.8 HAI2D-486A 405 340 
458-514 0.496 18 44.5 HC24D·486A 490 410 

514-590 0.009 98 4.0 HA05D-552A 270 225 
514-590 0.018 9A 4.2 HAID-552A 275 230 
514-590 0.036 llA 6.9 HA2D-552A 285 240 
514-590 0.055 12A 10.3 HA3D-552A 305 255 
514-590 0.110 14 12.9 HA6D-552A 330 275 
514-590 0.220 17A 25.8 HA12D-522A 420 350 
514-590 0.440 18 44.5 HC24D-552A 495 415 

590-660 0.008 98 4.0 HA05D-630A 275 230 
590-660 0.016 9A 4.2 HAID-630A 280 235 
590-660 0.032 lIA 6.9 HA2D-630A 290 245 
590-660 0.048 12A 10.3 HA3D-630A 310 260 
590-660 0.096 14 12.9 HA6D-630A 335 280 
590-660 0.190 17A 25.8 HA12D-630A 430 360 
590-660 0.380 18 44.5 HC24D-630A 510 425 

660-740 0.007 98 4.0 HA05D-700A 275 230 
660-740 0.014 9A 4.2 HAID-700A 280 235 
660-740 0.028 lIA 6.9 HA2D-700A 290 245 
660-740 0.043 12A 10.3 HA3D-700A 310 260 
660-740 0.086 14 12.9 HA6D-700A 335 280 
660-740 0.172 17A 25.8 HA12D-700A 435 365 
660-740 0.344 18 44.5 HC24D-700A 515 430 

740-830 0.006 98 4.0 HA05D-790A 280 235 
740-830 0.012 9A 4.2 HA1D-790A 285 240 
740-830 0.025 lIA 6.9 HA2D-790A 300 250 
740-830 0.038 12A 10.3 HA3D-790A 315 265 
740-830 0.076 14 12.9 HA6D-790A 340 295 
740-830 0.152 17A 25.8 HA12D-790A 455 380 
740-830 0.304 18 44.5 HC24D-790A 520 435 

830-930 0.005 98 4.0 HA05D-880A 285 240 
830-920 0.011 9A 4.2 HAID-880A 290 245 
830-930 0.022 lIA 6.9 HA2D-880A 305 255 
830-930 0.034 12A 10.3 HA3D-880A 320 270 
830-930 0.068 14 12.9 HA6D-880A 345 290 
830-930 0.138 17A 25.8 HA12D-880A 470 390 
830-930 0.276 18 44.5 HC24D-880A 530 440 

930-1040 0.005 98 4.0 HA05D-990A 290 245 
930-1040 0.010 9A 4.2 HA1D-990A 300 250 
930-1040 0.020 lIA 6.9 HA2D-990 310 260 
930-1040 0.030 12A 10.3 HA3D-990A 330 275 
930-1040 0.060 14 12.9 HA6D-990A 350 295 
930-1040 0.120 17A 25.8 HA12D-990A 470 390 
930-1040 0.240 18 44.5 HC24D-990A 540 450 

1040-1160 0.004 98 4.0 HAK05D-1I00A 300 250 
1040-1160 0.009 9A 4.2 . HAKID-ll00A 305 255 
1040-1160 0.018 lIA 6.9 HAK2D-ll00A 315 265 
1040-1160 0.027 12A 10.3 HAK3D-ll00A 335 280 
1040-1160 0.054 14 12.9 HAK6D-ll00A 360 300 
1040-1160 0.109 17A 25.8 HAKI2D-ll00A 475 395 
1040-1160 0.218 18 44.5 HCK24D-ll00A 545 455 

1160-1300 0.004 98 4.0 HAK05D-1230A 305 255 
1160-1300 0.008 9A 4.2 HAKID-1230A 310 260 
1160-1300 0.016 11A 6.9 HAK2D-1230A 320 270 
1160-1300 0.024 12A 10.3 HAK3D-1230A 340 285 
1160-1300 0.048 14 12.9 HAK6D-1230A 365 305 
1160-1300 0.097 17A 25.8 HAK12D-1230A 480 400 
1160-1300 0.194 18 44.5 HCK24D-1230A 550 460 

Oulput Oulput Size 
Vollage Current (See WI. Model 
Range (Amps) Owg.) Ibs. Number 

1300-1480 0.003 98 4.0 HAK05D-1380A 
1300-1480 0.007 9A 4.2 HAKID-1380A 
1300-1480 0.014 lIA 6.9 HAK2D-1380A 
1300-1480 0.021 12A 10.3 HAK3D-1380A 
1300-1480 0.043 14 12.9 HAK6D-1380A 
1308-1480 0.086 17A 25.8 HAK12D-1380A 
1300-1480 0.172 18 44.5 HCK24D-1380A 

1480-1660 0.003 98 4.0 HAK05D-1570A 
1480-1660 0.006 9A 4.2 HAKIO-1570A 
1480-1660 0.013 lIA 6.9 HAK2D-1570A 
1480-1660 0.019 12A 10.3 HAK3D-1570A 
1480-1660 0.038 14 12.9 HAK6D-1570A 
1480-1660 0.076 17A 25.8 HAK12D-1570A 
1480-1660 0.152 18 44.5 HCK24D-1570A 

1660-1860 0.002 98 4.0 HAK05D-1760A 
1660-1860 0.005 9A 4.2 HAKID-1760A 
1660-1860 0.010 lIA 6.9 HAK2D-1760A 
1660-1860 0.017 12A 10.3 HAK3D-1760A 
1660-1860 0.034 14 12.9 HAK6D-1760A 
1660-1860 0.068 17A 25.8 HAK12D-1760A 
1660-1860 0.136 18 44.5 HCK24D-1760A 

1860-2080 0.002 98 4.0 HAK05D-1970A 
1860-2080 0.005 9A 4.2 HAKID-1970A 
1860-2080 0.010 lIA 6.9 - HAK2D-1970A 
1860-2080 0.D15 12A 10.3 HAK3D-1970A 
1860-2080 0.030 14 12.9 HAK6D-1970A 
1860-2080 0.061 17A 25.8 HAK12D-1970A 
1860-2080 0.122 18 44.5 HCK-24D-1970A 

2080-2330 0.027 14 13.9 HAK6D-2200A 
2080-2330 0.055 17A 25.8 HAK12D-2200A 
2080-2330 0.110 18 44.5 HCK24D-2200A 

2330-2610 0.024 14 13.9 HAK6D-2470A 
2330-2610 0.049 17A 25.8 HAK12D-2470A 
2330-2610 0.098 18 44.5 HCK24D-2470A 

2610-2920 0.024 14 13.9 HAK6D-2760A 
2610-2920 0.043 17A 25.8 HAK12D-2760A 
2610-2920 0.086 18 44.5 HCK24D-2760A 

2920-3260 0.019 14 13.9 HAK6D-3100A 
2920-3260 0.038 17A 25.8 HAK12D-3100A 
2920-3260 0.076 18 44.5 HCK24D-3100A 

3260-3650 0.017 14 13.9 HAK6D-3460A 
3260-3650 0.034 17A 25.8 HAK12D-3460A 
3260-3650 0.068 18 44.5 HCK24D-3460A 

3650-4090 0.005 158 16.5 HN2D-3870A 
3650-4090 0.010 178 24.6 HN4D-3870A 

4090-4580 0.004 158 16.5 HN2D-4330A 
4090-4580 0.009 178 24.6 HN4D-4330A 

4580-5140 0.004 158 16.5 HN2D-4860A 
4580-5140 0.008 178 24.6 HN4D-4860A 

5140-5900 0.003 158 16.5 HN2D-5520A 
5140-5900 0.007 178 24.6 HN4D-5520A 

5900-6600 0.003 158 16.5 HN2D-6300A 
5900-6600 0.006 178 24.6 HN4D-6300A 

6600-7400 0.002 158 16.5 HN2D-7000A 
6600-7400 0.005 178 24.6 HN4D-7000A 

7400-8300 0.002 158 16.5 HN2D-7900A 
7400-8300 0.005 178 24.6 HN4D-7900A 

8300-9300 0.002 158 16.5 HN2D-8800A 
8300-9300 0.004 178 24.6 HN4D-8800A 

9300-10400 0.002 158 16.5 HN2D-9900A 
9300-10400 0.004 178 24.6 HN4D-9900A 

Price 
1 2-4 

pc. pcs •. 

$310 $260· 
315 265 
330 275 
345 290 • 
370 310 1 

485 405· 
565 470 ' 

315 265· 
320 270 
335 280 
350 295· 
375 315· 
490 410 1 

580 485 

330 275 
335 280 
345 290 
365 305 
390 325 
495 415 
590 495 

340 285 
345 290 ' 
360 3001 
375 315· 
400 335, 
510 425, 
610 5101 

410 345, 
520 435, 
635 530' 

435 365 
530 445 
650 545 

440 370 
540 450 
675 565 

460 385 
545 455 
700 585 

475 395 
570 475 
735 615 

495 415 
695 580 

545 455 
735 615 

590 495 
785 655 

645 540 
825 690 

690 575 
875 730 

740 620 
915 765 

780 650 
965 805 

840 700 
1005 840 

890 745 
1060 885 

t To have the header located on the mounting base, change the model number character preceding the first dash of Model Number to "8". 
(Example: V058-5A indicates a header out the base.). See page 1851. No increase in price for this service. 

Send us your special requirements for a comprehensive proposal with price and deliver'll 

t ra n sis tor 
5200 W. Jefferson Blvd. / Los Angeles 90016 

LABORATORIES. INCORPORATEO 
(213) WEbster 6-8185 Cable: ABTLABS 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1839 
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Output Output Size 
Voltage Current (See WI. Model 
Range (Amps) Owg.) Ibs. Number 

4.7·5.3 0.400 2C 0.8 T02D-5A 
4.7-5.3 1.0 3A 1.7 T05D-5A 
4.7-5.3 2.0 3 1.8 TlD-5A 
4.7-5.3 4.0 5 2.0 T2D-5A 
4.7-5.3 6.0 6 2.3 T3D-5A 
4.7-5.3 12.0 11 5.7 T6D-5A 
5.3-5.9 0.357 2C 0.8 T02D-5.6A 
5.3-5.9 0.9 3A 1.7 T05D-5.6A 
5.3-5.9 1.8 3 1.8 TlD-5.6A 
5.3·5.9 3.6 5 2.0 T2D-5.6A 
5.3-5.9 5.4 6 2.3 T3D-5.6A 
5.3-5.9 10.8 11 5.7 T6D-5.6A 
5.9-6.6 0.318 2C 0.8 T02D-6.3A 
5.9-6.6 0.8 3A 1.7 T05D-6.3A 
5.9-6.6 1.6 3 1.8 TlD-6.3A 
5.9-6.6 3.2 .5 2.0 T2D-6.3A 
5.9·6.6 4.8 6 2.3 T3D-6.3A 
5.9-6.6 9.6 11 5.7 T6D-6.3A 
6.6-7.4 0.286 2C 0.8 T02D-7A 
6.6-7.4 0.7 3A 1.7 T05D-7A 
6.6-7.4 1.4 3 1.8 TlD-7A 
6.6-7.4 2.8 5 2.0 T2D-7A 
6.6-7.4 4.2 6 2.3 BD-7A 
6.6-7.4 8.4 11 5.7 T6D-7A 
7.4·8.3 0.253 2C 0.8 T02D-7.9A 
7.4-8.3 0.63 3A 1.7 T05D-7.9A 
7.4·8.3 1.26 3 1.8 TlD-7.9A 
7.4-8.3 2.52 5 2.0 T2D-7.9A 
7.4-8.3 3.78 6 2.3 BD-7.9A 
7.4-8.3 7.56 7 2.8 T6D-7.9A 
8.3-9.3 0.227 2C 0.8 T02D-8.8A 
8.3-9.3 0.57 3A 1.7 T05D-8.8A 
8.3-9.3 1.14 3 1.8 TlD-8.8A 
8.3-9.3 2.28 5 2.0 T2D-8.8A 
8.3-9.3 3.42 6 2.3 BD-8.8A 
8.3-9.3 6.84 7 2.8 T6D-8.8A 
9.3-10.4 0.202 2C 0.8 T02D-9.9A 
9.3-10.4 0.50 3A 1.7 T05D-9.9A 
9.3-10.4 1.00 3 1.8 TlD-9.9A 
9.3-10.4 2.00 5 2.0 T2D-9.9A 
9.3-10.4 3.00 6 2.3 BD-9.9A 
9.3-10.4 6.00 7 2.8 T6D·9.9A 
9.3-10.4 12.00 11 5.7 Tl2D-9.9A 

10.4-11.6 0.182 2C 0.8 T02D-11A 
10.4-11.6 0.45 3A 1.7 T05D-11A 
10.4-11.6 0.91 3 1.8 TlD-llA 
10.4-11.6 1.82 5 2.0 T2D-11A 
10.4-11.6 2.73 6 2.3 BD-11A 
10.4-11.6 5.46 7 2.5 T6D-llA 
10.4-11.6 10.92 11 5.7 Tl2D-11A 
11.6-13.0 0.163 2C 0.8 T02D-12.3A 
11.6-13.0 0.40 3A 1.7 T05D-12.3A 
11.6-13.0 0.81 3 1.8 TlD-12.3A 
11.6-13.0 1.62 5 2.0 T2D-12.3A 
11.6-13.0 2.43 6 2.3 T3D-12.3A 
11.6-13.0 4.86 7 2.8 T6D-12.3A 
11.6-13.0 9.72 11 5.7 Tl2D-12.3A 
11.6-13.0 19.44 14 12.3 T24D-12.3A 

13.0-14.8 0.145 2C 0.8 T02D-13.8A 
13.0-14.8 0.36 3A 1.7 T05D-13.8A 
13.0-14.8 0.72 3 1.8 TlD-13.8A 
13.0-14.8 1.44 5 2.0 T2D-13.8A 
13.0-14.8 2.16 6 2.3 T3D-13.8A 
13.0-14.8 4.32 7 2.8 T6D-13.8A 
13.0-14.8 8.64 11 5.7 Tl2D-13.8A 
13.0-14.8 17.28 14 12.3 T24D-13.8A 
14.8-16.6 0.127 2C 0.8 T02D-15.7A 
14.8-16.6 0.32 3A 1.7 T05D-15.7A 
148-16.6 0.64 3 1.8 TlD-15.7A 
14.8-16.6 1.28 5 2.0 T2D-15.7A 
14.8-16.6 1.92 6 2.3 T3D-15.7A 
14.8-16.6 3.84 7 2.8 T6D-15.7A 
14.8-16.6 7.68 11 5.7 Tl2D-15.7 A 
14.8-16.6 15.36 14 12.3 T24D-15.7 A 

1840 

POWER MODULES 

features 
• Close regulation 

• 5 to 10,000 volts 

• Hermetically sealed 

• Compact, low cost 

• Low ripple 

• For aerospace application 

Price Output Output Size 
1 2-4 Voltage Current (See WI. 

pc. pcs. Range (Amps) Owg.) Ibs. 

$185 $155 16.6-18.6 0.114 2C 0.8 
190 160 16.6-18.6 0.28 3A 1.7 
200 165 16.6-18.6 0.57 3 1.8 
210 175 16.6-18.6 1.14 5 2.0 
220 185 16.6-18.6 1.71 6 2.3 
280 235 16.6-18.6 3.42 7 2.8 
185 155 16.6-18.6 6.84 11 5.7 
190 160 16.6-18.6 13.68 14 12.3 
200 165 18.6-20.8 0.101 2C 0.8 
210 175 18.6-20.8 0.255 3A 1.7 
220 185 18.6-20.8 0.510 3 1.8 
280 235 18.6-20.8 1.02 5 2.0 

185 155 
18.6-20.8 1.53 6 2.3 
18.6-20.8 3.06 7 2.8 

190 160 18.6-20.8 6.12 11 5.7 
200 165 18.6-20.8 12.24 14 12.3 
210 175 
220 185 20.8-23.3 0.098 2C 0.8 
275 230 20.8-23.3 0.230 3A 1.7 

20.8-23.3 0.460 3 1.8 
185 155 20.8-23.3 0.920 5 2.0 
190 160 20.8-23.3 1.38 6 2.3 
200 165 20.8-23.3 2.76 7 2.8 
210 175 20.8-23.3 5.52 11 5.7 
220 185 20.8-23.3 11.02 14 12.3 
275 230 23.3-26.1 0.081 2C 0.8 
185 155 23.3-26.1 0.205 3A 1.7 
190 160 23.3-26.1 0.410 3 1.8 
200 165 23.3-26.1 0.820 5 2.0 
210 175 23.3-26.1 1.23 6 2.3 
220 185 23.3-26.1 2.46 7 2.8 
275 230 23.3·26.1 4.92 11 5.7 
180 150 23.3-26.1 9.84 14 12.3 
185 155 26.1-29.2 0.073 2C 0.8 
190 160 26.1-29.2 0.180 3A 1.7 
205 170 26.1-29.2 0.360 3 1.8 
215 180 26.1-29.2 0.720 5 2.0 
275 230 26.1-29.2 1.08 6 2.3 

26.1-29.2 2.16 7 2.8 
180 150 26.1-29.2 4.32 11 5.7 
185 155 26.1·29.2 8.64 14 12.3 
190 160 29.2-32.6 0.065 2C 0.8 205 170 

29.2-32.6 0.160 3A 1.7 215 180 29.2-32.6 0.320 3 1.8 275 230 
350 295 29.2-32.6 0.640 5 2.0 

29.2-32.6 0.960 6 2.3 
180 150 29.2-32.6 1.92 7 2.8 
185 155 29.2-32.6 3.84 11 5.7 
190 160 29.2-32.6 7.68 14 12.3 
205 170 32.6-36.5 0.058 2C 0.8 
215 180 32.6-36.5 0.145 3A 1.7 
275 230 32.6-36.5 0.290 3 1.8 
350 295 32.6-36.5 0.580 5 2.0 
180 150 32.6-36.5 0.870 6 2.3 
185 155 32.6-36.5 1.75 7 2.8 
190 160 32.6-36.5 3.48 11 5.7 
205 170 32.6-36.5 6.96 14 12.3 
215 180 36.5-40.9 0.052 2C 0.8 
270 225 36.5-40.9 0.130 3A 1.7 
340 285 36.5-40.9 0.260 3 1.8 
430 360 36.5-40.9 0.520 5 2.0 

175 145 
36.5-40.9 0.780 6 2.3 
36.5-40.9 1.56 7 2.8 

180 150 36.5-40.9 3.12 11 5.7 
185 155 36.5-40.9 6.24 14 12.3 
200 165 40.9-45.8 0.046 2C 0.8 210 175 409-45.8 0.115 3A 1.7 270 225 40.9-45.8 0.230 3 1.8 340 285 40.9-45.8 0.460 5 2.0 430 360 40.9-45.8 0.690 6 2.3 
175 145 40.9-45.8 1.38 7 2.8 
180 150 40.9-45.8 2.76 11 5.7 
185 155 40.9-45.8 5.52 14 12.3 
200 165 45.8-51.4 0.041 2C 0.8 
210 175 45.8-51.4 0.103 3A 1.7 
270 225 45.8-51.4 0.206 3 1.8 
330 275 45.8-51.4 0.412 5 2.0 
420 350 45.8-51.4 0.618 6 2.3 

specifica tions 
Input Voltage Range 
105-125 VAC 
Input Frequency Range 
380-420 Hertz, 1 phase 

Line Regulation 
±0_2% for input 105-125 VAC on 
Model T's, GA's, GAL's, and GC's 
±0_5% for input 105 - 125 VAC on 
Model GAK's, GCK's and GN's 
Voltage Regulation 
±0.5% - for input 105-125 VAC 
and from 1(2 load to full load on 
Model T's 
±1.5% - for input 105-125 VAC 
and from 1(2 load to full load on 
Model GA's 
:±:2.5% - for input 105-125 VAC 
and from 1(2 load to full load on 
Model GAK's, GAL's, GC's and GN's 

Price Output Output 

Ripple 
0.2% RMS - Model T's 
0.5% RMS - Model GA's 
1 % RMS-Model GAK's, GAL's & GC's 
2% RMS - Model GN's 
Voltage Adjustment Range 
12% by screwdriver adjustment 
Environment 
+ 160°F max. at' mounting base 
using adequate heat sink 
- 65°F min. at mounting surface 
Altitude: To vacuum (true hermetic 
seal) 
Vibration, shock, sand, dust, humid
ity, salt spray, fungus, sunshine, 
rain, and explosion to Mll-E-5272C 
Output Voltage & Current 
See specific models listed in the 
following pages 
(Outputs and inputs are isolated) 

Size Price 
Model 1 2-4 Voltage Current (See WI. Model 1 2-4 

Number pc. pes. Range (Amps) Owg.) Ibs. Number pc. pcs. 

T02D-17.6A $175 $145 45.8-51.4 1.24 7 2.8 T6D-48.6A $275 $230 
T05D-17.6A 180 150 45.8-51.4 2.47 11 5.7 Tl2D-48.6A 420 350 
TlD-17.6A 185 155 45.8-51.4 4.94 14 12.3 T24D-48.6A 505 420 
T2D-17.6A 200 165 51.4-59.0 0.036 2C 0.8 T02D-55.2A 195 160 
T3D-17.6A 210 175 51.4-59.0 0.091 3A 1.7 T05D-55.2A 200 165 
T6D-17.6A 270 225 51.4-59.0 0.182 3 1.8 TlD-55.2A 205 170 
Tl2D-17.6A 330 275 51.4-59.0 0.364 5 2.0 T2D-55.2A 215 180 
T24D-17.6A 420 350 51.4-59.0 0.546 6 2.3 T3D-55.2A 225 190 
T02D-19.7A 175 145 51.4-59.0 1.l0 7 2.8 T6D-55.2A 280 235 
T05D-19.7A 180 150 51.4-59.0 2.20 11 5.7 Tl2D-55.2A 420 350 
TlD-I9.7A 185 155 51.4-59.0 4.40 14 12.3 T24D-55.2A 505 420 
T2D-19.7A 200 165 59.0-66.0 0.032 2C 0.8 GA02D-63A 255 210 
T3D-19.7A 210 175 59.0-66.0 0.08 8A 2.2 GA05D-63A 260 215 
T6D-19.7A 265 220 59.0-66.0 0.16 8 2.5 GA1D-63A 265 220 
Tl2D-19.7A 330 275 59.0-66.0 0.32 9 3.0 GA2D-63A 275 230 
T24D-19.7A 420 350 59.0·66.0 0.48 10 3.9 GA3D-63A 315 265 
T02D-22A 170 140 59.0-66.0 0.96 12 5.8 GAL6D-63A 370 300 
T05D-22A 175 145 59.0-66.0 1.9 13 8.8 GALl2D-63A 430 360 
TlD-22A 180 150 59.0-66.0 3.8 17 25.5 GCL24D-63A 515 430 
T2D-22A 190 160 66.0-74.0 0.029 2C 0.8 GA02D-70A 255 210 T3D-22A 205 170 
T6D-22A 265 220 66.0-74.0 0.071 8A 2.2 GA05D-70A 260 215 
Tl2D-22A 320 270 66.0-74.0 0.143 8 2.5 GA1D-70A 265 220 
T24D-22A 405 340 66.0-74.0 0.286 9 3.0 GA2D-70A 275 230 

66.0-74.0 0.429 10 3.9 GA3D-70A 310 260 
T02D-24.7A 170 140 66.0·74.0 0.858 12 5.8 GAL6D-70A 365 295 
T05D-24.7A 175 145 66.0-74.0 1.72 13 8.8 GALl2D-70A 430 360 
TlD-24.7A 180 150 66.0-74.0 3.44 17 25.5 GCL24D-70A 515 430 
T2D-24.7 A 190 160 

74.0-83.0 0.025 2C 0.8 GA02D-79A 255 210 T3D-24.7A 205 170 
T6D-24.7 A 265 220 74.0-83.0 0.063 8A 2.2 GA05D-79A 260 215 
Tl2D-24.7A 320 270 74.0-83.0 0.127 8 2.5 GA1D-79A 265 220 
T24D-24.7A 405 340 74.0-83.0 0.254 9 3.0 GA2D-79A 275 230 

74.0-83.0 0.381 10 3.9 GA3D-79A 305 255 T02D-27.6A 170 140 74.0-83.0 0.762 12 5.8 GAL6D-79A 340 285 T05D-27.6A 175 145 74.0-83.0 1.52 13 8.8 GALl2D-79A 430 360 TlD-27.6A 180 150 74.0-83.0 3.04 17 25.5 GCL24D-79A 515 430 T2D-27.6A 190 160 
T3D-27.6A 205 170 83.0-93.0 0.023 2C 0.8 GA02D-88A 255 210 
T6D-27.6A 265 220 83.0-93.0 0.057 8A 2.2 GA05D-88A 260 215 
Tl2D-27.6A 310 260 83.0-93.0 0.114 8 2.5 GA1D-88A 265 220 
T24D-27.6A 395 330 83.0-93.0 0.228 9 3.0 GA2D-88A 275 230 
T02D-31A 170 140 83.0-93.0 0.342 10 3.9 GA3D-88A 300 250 
T05D-31A 175 145 83.0-93.0 0.684 12 5.8 GAL6D-88A 330 275 
TlD-31A 180 150 83.0-93.0 1.38 13 8.8 GALl2D-88A 430 360 

83.0-93.0 2.76 17 25.5 GCL24D-88A 515 430 T2D-31A 190 160 
BD-31A 205 170 93.0-104 0.020 2C 0.8 GA02D-99A 255 210 
T6D-31A 265 220 93.0-104 0.050 8A 2.2 GA05D-99A 260 215 
Tl2D-31A 320 275 93.0-104 0.100 8 2.5 GA1D-99A 265 220 
T24D-31A 420 350 93.0-104 0.200 9 3.0 GA2D-99A 275 230 
T02D-34.6A 170 140 93.0-104 0.300 10 3.9 GA3D-99A 290 245 
T05D-34.6A 175 145 93.0-104 0.600 12 5.8 GA6D-99A 315 265 
TlD-34.6A 180 150 93.0-104 1.20 13 8.8 GAU2D-99A 430 360 
T2D-34.6A 190 160 93.0-104 2.40 17 25.5 GCL24D-99A 515 430 
T3D-34.6A 205 170 104-116 0.018 2C 0.8 GA02D-110A 255 210 T6D-34.6A 265 220 ]04-116 0.045 8A 2.2 GA05D-110A 260 215 Tl2D-34.6A 350 295 104-116 0.091 8 2.5 GA1D-110A 265 220 T24D-34.6A 435 365 104-116 0.182 9 3.0 GA2D-110A 275 230 
T02D-38.7 A 170 140 104-116 0.273 10 3.9 GA3D-110A 290 245 
T05D-38.7 A 175 145 104-116 0.546 12 5.8 GA6D-110A 315 265 
TlD-38.7A 180 150 104-116 1.092 13 8.8 GAU2D-110A 430 360 
T2D-38.7A 190 160 104-116 2.184 17 25.5 GCL24D-110A 515 430 
T3D-38.7A 210 175 

116-130 0.016 2C 0.8 GA02D-123A 255 210 T6D-38.7A 270 225 
Tl2D-38.7A 375 215 116-130 0.040 8A 2.2 GA05D-123A 260 215 
T240-38.7A 460 385 116-130 0.081 8 2.5 GA1D-123A 265 220 
T02D-43.3A 170 140 116-130 0.162 9 3.0 GA2D-123A 275 230 
T05D-43.3A 175 145 116-130 0.243 10 3.9 GA3D-123A 290 245 
TlD-43.3A 180 150 116-130 0.486 12 5.8 GA6D-123A 315 265 
T2D-43.3A 190 160 116-130 0.972 13 8.8 GALl2D-123A 430 360 
T3D-43.3A 210 175 116-130 1.944 17 25.5 GCL24D-123A 515 430 
T6D-43.3A 270 225 130-148 0.014 2C 0.8 GA02D-138A 255 210 
Tl2D-43.3A 395 330 130-148 0.036 8A 2.2 GA05D-138A 260 215 
T24D-43.3A 485 405 130-148 0.072 8 2.5 GA1D-138A 265 220 
T02D-48.6A 175 145 130-148 0.144 9 3.0 GA2D-138A 275 230 
T05D-48.6A 180 150 130-148 0.216 10 3.9 GA3D-138A 290 245 
TlD-48.6A 185 155 130-148 0.432 12 5.8 GA6D-138A 315 265 
T2D-48.6A 200 165 130-148 0.864 13 8.8 GALl2D-138A 420 350 
BD-48.6A 215 180 130-148 1.728 17 25.5 GCL24D-138A 505 420 

See YELLOW SECTION for Local OffIces, Phones eem/1969 



Size A B C D E F G H J K L M 
3 23/4 23/4 3 2.25 r4-~5 3/4 2 1/2 1'18 11/8 
3A 23/4 2'¥4 23/4 2.25 2.25 3/4 2 1/2 11/8 11/8 
S 23/4 23/4 31/4 2~25 ~.25 3/4 2 '/2 11/8 1'18 
6 23/4 3 3'14 2.25 2.50 3/4 2 1/2 11/8 1'14 
7 23/, 23/4 4 2.25 ~-.25 3/4 2 1/2 1'18 11/8 
S 23/4 4'14 3 2.25 3.75 0 2 0 11/8 17/8 
SA 2'¥4 4'14 23/4 2.25 3.75 0 2 0 11/8 17/8 - -
9 23/4 45/8 31/4 2.25 4.12 0 2 0 11/8 2y', -

10 23/4 51/4 31/4 2.25 4.75 0 2 0 11/8 23;8 2.37 -
11 3 51/2 31/4 2.50 5.00 21/8 2 17/8 &.~ I-~~ 2.50 

I---rn- 3 51/2 4 2.50 5.00 21/8 2 1~ 11/4 2'/2 2~50 t-=--12B 3 
-_c;c-
~ ~-:-5b 7.75 2'14 2 '/2 1{/~ 34;~ 3.87 81/4 

t-;Ys 13 6 6 31/4 5.50 5.50 23;8 2 23;8 i3k 23/. i.75 
14 6 6 4 5.50 5.50 23;8 2 23/8 234 1-234 2~7S ~7s 
16 6 9 4 5.50 8.50 37/8 2 37/8 23/. 41/4 4.25 2.75 
17 6 12 4 5.50 11.50 43/4 2 43/4 23/4 53/4 5.7S '2:75 

DIMENSIONAL TOLERANCES: FRACTIONS ±X" DECIMALS .XX ±0.015. 

Output Output Size Price 
Voltage Current (See WI. Model 1 2-4 
Range (Amps) Dwg.) Ibs. Number pc. pes. 

148-166 0.013 2C 0.8 GA02D-157A $255 $210 
148-166 0.032 8A 2.2 GA05D-157A 260 215 
148-166 0.064 8 2.5 GA1D-157A 265 220 
148-166 0.128 9 3.0 GA2D-157A 275 230 
148-166 0.192 10 3.9 GA3D-157A 290 245 
148-166 0.384 12 5.8 GA6D-157A 315 265 
148-166 0.768 13 8.8 GAL12D-157A 405 340 
148-166 1.536 17 25.5 GCL24D-157A 490 410 
166-186 0.011 2C 0.8 GA02D-176A 255 210 
166-186 0.028 8A 2.2 GA05D-176A 260 215 
166-186 0.057 8 2.5 GA1D-176A 265 220 
166-186 0.114 9 3.0 GA2D-176A 275 230 
166-186 0.171 10 3.9 GA3D-176A 290 245 
166-186 0.342 12 5.8 GA6D-176A 315 265 
166-186 0.684 13 8.8 GAL12D-176A 395 330 
166-186 1.368 17 25.5 GCL24D-176A 485 405 
186-208 0.010 2C 0.8 GA02D-197A 255 210 
186-208 0.025 8A 2.2 GA05D-197A 260 215 
186-208 0.051 8 2.5 GAlD-197A 265 220 
186-208 0.102 9 3.0 GA2D-197A 275 230 
186-208 0.153 10 3.9 GA3D-197A 290 245 
186-208 0.306 12 5.8 GA6D-197A 315 265 
186-208 0.612 13 8.8 GA12D·197A 385 320 
186-208 1.224 17 25.5 GCL24D-197A 475 395 
208-233 0.009 2C 0.8 GA02D-220A 255 210 
208-233 0.023 8A 2.2 GA05D-220A 260 215 
208-233 0.046 8 2.5 GA1D-220A 265 220 
208-233 0.092 9 3.0 GA2D-220A 275 230 
208-233 0.138 10 3.9 GA3D-220A 290 245 
208-233 0.276 12 5.8 GA6D-220A 315 265 
208-233 0.552 13 8.8 GA12D·220A 375 315 
208-233 1.104 17 25.5 GCL24D-220A 460 385 
233-261 0.003 2C 0.8 GA020-247A 255 210 
233-261 0.020 8A 2.2 GA05D-247A 260 215 
233-261 0.041 8 2.5 GA1D-247A 265 220 
233-261 0.082 9 3.0 GA2D·247A 275 230 
233-261 0.123 lO 3.9 GA3D-247A 290 245 
233-261 0.246 12 5.8 GA6D-247A 315 265 
233-261 0.492 13 8.8 GA12D·247A 375 315 
233-261 0.984 17 25.5 GCL24D-247 A 460 385 
261-292 0.007 2C 0.8 GA02D-276A 255 210 
261-292 0.Q18 8A 2.2 GA05D-276A 260 215 
261-292 0.036 8 2.5 GA1D-276A 265 220 
261-292 0.072 9 3.0 GA2D-276A 275 230 
261-292 0.108 10 3.9 GA3D-276A 290 245 
261-292 0.216 12 5.8 GA6D-276A 315 265 
261·292 0.432 13 8.8 GA12D-276A 385 320 
261-292 0.864 17 25.5 GCL24D-276A 470 390 
292-326 0.006 2C 0.8 GA02D-31OA 255 210 
292-326 0.016 8A 2.2 GA05D-310A 260 215 
292-326 0.032 8 2.5 GA1D-310A 265 220 
292-326 0.064 9 3.0 GA2D-310A 275 230 
292-326 0.096 10 3.9 GA3D-310A 290 245 
292-326 0.192 12 5.8 GA6D-310A 315 265 
292-326 0.384 13 8.8 GA12D-310A 385 320 
292-326 0.768 17 25.5 GCL24D-31OA 475 395 
326-365 0.006 2C 0.8 GA02D-346A 260 215 
326-365 0.014 8A 2.2 GA05D-346A 265 220 
326-365 0.029 8 2.5 GA1D-346A 270 225 
326-365 0.058 9 3.0 GA2D-346A 280 235 
326-365 0.087 10 3.9 GA3D-346A 300 250 
326-365 0.174 12 5.8 GA6D-346A 320 270 
326-365 0.348 13 8.8 GA12D-346A 390 325 
326·365 0.696 17 25.5 GCL24D-346A 480 400 
365·409 0.005 2C 0.8 GA02D-387A 260 215 
365-409 0.013 8A 2.2 GA05D-387A 265 220 
365-409 0.026 8 2.5 GA1D-387 A 270 225 
365-409 0.052 9 3.0 GA2D-387A 280 235 
365-409 0.078 10 3.9 GA3D-387A 300 250 

400 HERTZ TO DC (Regulated) 
INPUT VOLTAGE: 115 VAe, 400 Hz, 1 PHASE 

Output Output Size Price Output 
Voltage Current (See WI. Model 1 2-4 Voltage 
Range (Amps) Dwg.) Ibs. Number pc. pes. Range 

365-409 0.156 12 5.8 GA6D-387A $320 $270 1160-1300 
365-409 0.312 13 8.8 GA12D-387 A 395 330 1160-1300 
365-409 0.624 17 25.5 GCL24D-387A 480 400 1160-1300 
409-458 0.005 2C 0.8 GA02D-433A 260 215 1160-1300 
409-458 0.011 8A 2.2 GA05D-433A 265 220 1160-1300 
409-458 0.023 8 2.5 GA1D-433A 270 225 1160-1300 
409-458 0.046 9 3.0 GA2D-433A 280 235 1160-1300 
409-458 0.069 10 3.9 GA3D-433A 300 250 1300-1480 
409-458 0.138 12 5.8 GA6D-433A 330 275 1300-1480 
409-458 0.276 13 8.8 GA12D-433A 400 335 1300-1480 
409-458 0.552 17 25.5 GC24D-433A 485 405 1300-1480 

1300-1480 458-514 0.004 2C 0.8 GA02D-486A 265 220 1300-1480 458-514 O.OlO 8A 2.2 GA05D-486A 270 225 1300-1480 458-514 0.021 8 2.5 GA1D-486A 275 230 
458-514 0.041 9 3.0 GA2D-486A 285 240 I 1480-1660 
458-514 0.062 10 3.9 GA3D-486A 305 255 1480-1660 
458-514 0.124 12 5.8 GA6D-486A 330 275 1480-1660 

1480-1660 458-514 0.248 13 8.8 GA12D-486A 405 340 
1480-1660 458-514 0.496 17 25.5 GC24D-486A 490 410 
1480-1660 

514-590 0.004 2C 0.8 GA02D-552A 265 220 1480·1660 
514-590 0.009 8A 2.2 GA05D-552A 270 225 1660-1860 514·590 0.018 8 2.5 GA1D-552A 275 230 1660-1860 514-590 0.036 9 3.0 GA2D-552A 285 240 
514-590 0.055 10 3.9 GA3D-552A 305 255 1660-1860 

1660-1860 514-590 0.110 12 5.8 GA6D-552A 330 275 1660-1860 514-590 0.220 13 8.8 GA12D-552A 420 350 1660-1860 514-590 0.440 17 25.5 GC24D-552A 495 415 1660-1860 
590-660 0.008 8A 2.2 GA05D-630A 275 230 1860-2080 590-660 0.016 8 2.5 GA1D-630A 280 235 1860-2080 590-660 0.032 9 3.0 GA2D-630A 290 245 1860-2080 590-660 0.048 lO 3.9 GA3D-630A 310 260 1860-2080 
590-660 0.096 12 5.8 GA6D-630A 335 280 1860-2080 590-660 0.190 13 8.8 GA12D-630A 430 360 1860-2080 590-660 0.380 17 25.5 GC24D-630A 510 425 1860-2080 
660-740 0.007 8A 2.2 GA05D-700A 275 230 2080-2330 
660-740 0.014 8 2.5 GA1D-700A 280 235 2080-2330 
660-740 0.028 9 3.0 GA2D-700A 290 245 2080-2330 
660-740 0.043 lO 3.9 GA3D-700A 310 260 2330-2610 660-740 0.086 12 5.8 GA6D-700A 335 280 2330-26lO 660-740 0.172 13 8.8 GA12D-700A 435 365 2330-2610 660-740 0.344 17 25.5 GC24D-700A 515 430 

26)0·2920 
740-830 0.006 8A 2.2 GA05D-790A 280 235 2610-2920 
740-830 0.012 8 2.5 GAlD-790A 285 240 2610-2920 
740-830 0.025 9 3.0 GA2D-790A 300 250 2920-3260 740-830 0.038 lO 3.9 GA3D-790A 315 265 2920-3260 740-830 0.076 12 5.8 GA6D-790A 340 285 29-0-3260 740-830 0.152 13 8.8 GA12D-790A 455 380 

3260-3650 740-830 0.304 17 25.5 GC24D-790A 520 435 
3260-3650 

830-930 0.005 8A 2.2 GA05D-880A 285 240 3260-3650 
830-930 0.011 8 2.5 GAID-880A 290 245 3650-4090 830-930 0.022 9 3.0 GA2D-880A 305 255 3650-4090 830-930 0.034 10 3.9 GA3D-880A 320 270 

4090-4580 830-930 0.068 12 5.8 GA6D-880A 345 290 
830-930 0.138 13 8.8 GA12D-880A 470 390 4090-4580 
830-930 0.276 17 25.5 GC24D-880A 530 440 4580-5140 

GA05D-990A 290 245 4580-5140 930-1040 0.005 8A 2.2 
5140-5900 930-1040 0.010 8 2.5 GAlD-990A 300 250 

930-1040 0.020 9 3.0 GA2D-990A 310 260 5140-5900 
930-1040 0.030 10 3.9 GA3D-990A 330 275 5900-6600 
930-1040 0.060 12 5.8 GA6D-990A 350 295 5900-6600 
930-1040 0.120 13 8.8 GA12D-990A 470 390 6600-7400 930-1040 0.240 17 25.5 GC24D-990A 540 450 6600-7400 

1040-1160 0.004 8A 2.2 GAK05D-1100A 300 250 7400-8300 
J 040-1160 0.009 8 2.5 GAKID-I100A 305 255 7400-8300 
1040-1160 0.D18 9 3.0 GAK2D-1100A 315 265 8300-9300 1040-1160 0.027 10 3.9 GAK3D-1100A 335 280 8300-9300 1040-1160 0.054 12 5.8 GAK6D-1100A 360 300 
'040-1160 0.109 14 9.9 GAK12D-1100A 475 395 9300·10400 
1040-1160 0.218 II 25.5 GCK24D-1100A 545 455 9300-10400 

Output Size Price 
Current (See WI. Model 1 2-4 
(Amps) Dwg.) Ibs. Number pc. pes .. 

0.004 8A 2.2 GAK05D-1230A $305 $255 
0.008 8 2.5 GAKlD-1230A 310 260 
0.016 9 3.0 GAK2 D-1230A 320 270 
0.024 10 3.9 GAK3D-1230A 340 285 
0.048 12 5.8 GAK6D-1230A 365 305 
0.091 14 9.9 GAK12D-1230A 480 400 
0.194 17 25.5 GCK24D-1230A 550 460 
0.003 8A 2.2 GAK05D-1380A 310 260 
0.007 8 2.5 GAK1D-1380A 315 265 
0.014 9 3.0 GAK2D-1380A 330 275 
0.021 10 3.9 GAK3D-1380A 345 290 
0.043 12 5.8 GAK6D-1380A 370 3lO 
0.086 14 9.9 GAK12D-1380A 485 405 
0.172 17 25.5 GCK24D-1380A 565 470 
0.003 8A 2.2 GAK05D-1570A 315 265 
0.006 8 2.5 GAI(1D-1570A 320 270 
0.013 9 3.0 GAK2D-1570A 335 280 
0.019 10 3.9 GAK3D-15-0A 350 295 
0.038 12 5.8 GAK6D-1570A 375 315 
0.076 14 9.9 GAK12D-1570A 490 410 
0.152 II 25.5 GCK24D-1570A 580 485 
0.002 8A 2.2 GAK05D-1760A 330 275 
0.005 8 2.5 GAK1 D-1760A 335 280 
O.OlO 9 3.0 GAK2D-1760A 345 290 
O.Oll 10 3.9 GAK3D-1760A 365 305 
0.034 12 5.8 GAK6D-1760A 390 325 
0.068 14 9.9 GAK12D-1760A 495 415 
0.136 17 25.5 GCK24D-1760A 590 495 
0.002 8A 2.2 GAK05D-1970A 340 285 
0.005 8 2.5 GAK1 D-1970A 345 290 
0.010 9 3.0 GAK2D-J970A 360 300 
0.015 10 3.9 GAK3D-1970A 375 315 
0.030 12 5.8 GAK6D-1970A 400 335 
0.061 14 9.9 GAK12D-1970A 510 425 
0.122 II 25.5 GCK24D·1970A 610 510 
0.027 12 5.8 GAK6D-2200A 4lO 345 
0.055 14 9.9 GAK12D-2200A 520 435 
0.110 II 25.5 GCK24D-2200A 635 530 
0.024 12 5.8 GAK6D-2470A 435 365 
0.049 14 9.9 GAK12D-2470A 530 445 
0.098 17 25.5 GCK24D-2470A 650 545 
0.021 12 5.8 GAK6D·2760A 440 370 
0.043 14 9.9 GAK12D-2760A 540 450 
0.086 17 25.5 GCK24D-2760A 675 565 
0.019 12 5.8 GAK6D-3lO0A 460 385 
0.038 14 9.9 GAK12D-3lO0A 545 455 
0.076 17 25.5 GCK24D-3lO0A 700 585 
O.Oll 12 5.8 GAK6D-3460A 475 395 
0.034 14 9.9 GAK12D-3460A 570 475 
0.068 17 25.5 GCK24D-3460A 735 615 
0.005 128 6.7 GN2D-3870A 495 415 
0.010 16 14.1 GN4D-3870A 695 580 
0.004 128 6.7 GN2D-4330A 545 455 
0.008 16 14.1 GN4D-4330A 735 615 
0.004 128 6.7 GN2D,4860A 590 495 
0.008 16 14.1 GN4D-4860A 785 655 
0.003 128 6.7 GN2D-5520A 645 540 
0.006 16 14.1 GN4D·5520A 825 690 
0.003 12B 6.7 GN2D-6300A 690 575 
0.006 16 14.1 GN4D-6300A 875 730 
0.002 12B 6.7 GN2D-7000A 740 620 
0.004 16 14.1 GN4D-7000A 915 765 
0.002 12B 6.7 GN2D-7900A 780 650 
0.004 16 14.1 GN4D-7900A 965 805 
0.002 128 6.7 GN2D-8800A 840 700 
0.004 16 14.1 GN4D-8800A 1005 840 
0.002 128 6.7 GN2D-9900A 890 745 
0.004 16 14.1 GN4D-9900A 1060 885 

" " ·t To have the header located on the mountIng base, change the model number character precedtng the ftrst dash of Model Number to B. 
(Example: T05B·5A indicates a header out the base.) See page 1851. No increase in price for this service. 

tranSistor 
5200 W. Jefferson Blvd. 

(213) WEbster 6-8185 
LABORATORIES, INCORPORATED 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

Los Angeles 90016 

Cable: ABTLABS 

1841 



I J I I I eein File System 

abbott 400 rv to DC (Reg.) Hi · Temp. 

Output Output Size 
Voltage Current (See Wt. 
Range (Amps) Dwg.) Ibs. 

4.7-5.3 0.400 2C 0.8 
4.7-5.3 1.0 3A 1.7 
4.7·5.3 2.0 3 1.8 
4.7·5.3 4.0 5 2.0 
4.7-5.3 6.0 6 2.3 
4.7·5.3 10.0 11 5.5 

5.3-5.9 0.357 2C 0.8 
5.3-5.9 0.9 3A 1.7 
5.3-5.9 1.8 3 1.8 
5.3-5.9 3.6 5 2.0 
5.3-5.9 5.4 6 2.3 
5.3-5.9 8.91 11 5.5 

5.9-6.6 0.318 2C 0.8 
5.9-6.6 0.8 3A 1.7 
5.9-6.6 1.6 3 1.8 
5.9·6.6 3.2 5 2.0 
5.9-6.6 4.8 6 2.3 
5.9-6.6 7.92 11 5.5 

6.6-7.4 0.286 2C 0.8 
6.6·7.4 0.7 3A 1.7 
6.6-7.4 1.4 3 1.8 
6.6·7.4 2.8 5 2.0 
6.6-7.4 4.2 6 2.3 
6.6-7.4 7.15 11 5.5 

7.4·8.3 0.253 2C 0.8 
7.4·8.3 0.63 3A 1.7 
7.4-8.3 1.26 3 1.8 
7.4-8.3 2.52 5 2.0 
7.4-8.3 3.78 6 2.3 
7.4-8.3 6.32 7 3.0 

8.3-9.3 0.227 2C 0.8 
8.3-9.3 0.57 3A 1.7 
8.3·9.3 1.14 3 1.8 
8.3·9.3 2.28 5 2.0 
8.3-9.3 3.42 6 2.3 
8.3-9.3 5.68 7 3.0 

9.3-10.4 0.202 2C 0.8 
9.3-10.4 0.50 3A 1.7 
9.3·10.4 1.00 3 1.8 
9.3·10.4 2.00 5 2.0 
9.3-10.4 3.00 6 2.3 
9.3-10.4 5.05 7 3.0 
9.3-10.4 10.10 11 5.5 

10.4-11.6 0.182 2C 0.8 
10.4·11.6 0.45 3A 1.7 
10.4-11.6 0.91 3 1.8 
10.4-11.6 1.82 5 2.0 
10.4-11.6 2.73 6 2.3 
10.4-11.6 4.55 7 3.0 
10.4·11.6 9.10 11 5.5 

11.6-13.0 0.163 2C 0.8 
11.6-13.0 0.40 3A 1.7 
11.6-13.0 0.81 3 1.8 
11.6-13.0 1.62 5 2.0 
11.6-13.0 2.43 6 2.3 
11.6-13.0 4.06 7 3.0 
11.6·13.0 8.12 11 5.5 
11.6-13.0 13.83 14 14.5 
13.0-14.8 0.145 2C 0.8 
13.0-14.8 0.36 3A 1.7 
13.0-14.8 0.72 3 1.8 
13.0-14.8 1.44 5 2.0 
13.0-14.8 2.16 6 2.3 
13.0·14.8 3.62 7 3.0 
13.0-14.8 7.24 11 5.5 
13.0·14.8 12.31 14 14.5 

14.8-16.6 0.127 2C 0.8 
14.8-16.6 0.32 3A 1.7 
14.8-16.6 0.64 3 1.8 
14.8-16.6 1.28 5 2.0 
14.8-16.6 1.92 6 2.3 

1842 

POWER MODULES 
features 
• Hi-temp. + 212°F. 

• 5 to 3500 volts 

• Hermetically sealed 

• Compact, low cost 

• Low ripple 

• For aerospace application 

Price Output Output 

specifications 
Input Voltage Range 
105·125 VAC 
I nput Frequency Range 
380·420 Hertz, 1 phase 
line Regulation 
±0.2% for input 105·125 VAC on Model U's 
and GB's 
±0.5% for input 105·125 VAC on Model GBK's 
Voltage Regulation 
±0.5%-for input 105-125 VAC and from '12 
load to full load on Model U's 
±1.5%-for input 105·125 VAC and from '/2 
load to full load on Model GB's 
±2.5%-for input 105·125 VAC and from '/2 
load to full load on Model GBK's 

Size Price 
Model 1 2·4 Voltage Current (See 

Number 
Wt. Model 1 

Output 
2-4 Voltage 

pc. pcs. Range (Amps) Dwg.) Ibs. Number pc. pcs. Range 

U02D-5A $233 $194 14.8-16.6 3.18 7 3.0 U5D-15.7A $337 $281 40.9-45.8 
U05D-5A 240 200 14.8-16.6 6.36 11 5.5 UIOD-15.7A 411 343 40.9-45.8 
UID-5A 247 206 14.8-16.6 10.81 14 14.5 UI7D-15.7A 490 409 40.9-45.8 
U2D-5A 261 218 40.9-45.8 
U3D-5A 277 231 16.6·18.6 0.114 2C 0.8 U02D-17.6A 217 181 40.9-45.8 
U5D-5A 351 293 16.6·18.6 0.28 3A 1.7 U05D-17.6A 224 187 

16.6-18.6 0.57 3 1.8 UlD·17.6A 231 193 45.8·51.4 U020-5.6A 233 194 16.6-18.6 1.14 5 2.0 U2D-17.6A 247 206 45.8·51.4 U050·5.6A 240 200 16.6·18.6 1.71 6 2.3 U3D-17.6A 261 218 45.8-51.4 UIO-5.6A 247 206 16.6-18.6 2.84 7 3.0 U50-17.6A 337 281 45.8-51.4 U2D-5.6A 261 218 16.6-18.6 5.68 11 5.5 UI00-17.6A 411 343 45.8-51.4 U3D-5.6A 277 231 16.6-18.6 9.65 14 14.5 UI70-17.6A 490 409 45.8-51.4 U5D-5.6A 351 293 
45.8-51.4 

U02D·6.3A 233 194 
18.6-20.8 0.101 2C 0.8 U020-19.7A 217 181 45.8-51.4 18.6·20.8 0.255 3A 1.7 U05D·19.7A 224 187 U050-6.3A 240 200 18.6-20.8 0.510 3 1.8 UlD·19.7A 231 193 UIO-6.3A 247 206 18.6-20.8 1.02 5 2.0 U2D-19.7A 247 206 51.4-59.0 

U2D·b.3A 261 218 18.6-20.8 1.53 6 2.3 U3D·19.7A 261 218 51.4-59.0 
U3D·6.3A 277 231 18.6-20.8 2.54 7 3.0 U5D-19.7 A 330 275 51.4-59.0 
U5D-6.3A 344 287 18.6-20.8 5.08 11 5.5 UIOD-19.7A 411 343 51.4-590 

18.6-20.8 8.62 14 14.5 UI7D-19.7A 490 409 51.4·59.0 
U020-7A 233 194 51.4·59.0 
U05D·7A 240 200 20.8-23.3 0.098 2C 0.8 U020-22A 210 175 51.4·59.0 
UID-7A 247 206 20.8-23.3 0.230 3A 1.7 U05D-22A 217 181 51.4·59.0 
U2D-7 A 261 218 20.8·23.3 0.460 3 1.8 UID·22A 224 187 U3D-7 A 277 231 20.8-23.3 0.920 5 2.0 U2D-22A 240 200 59.0·66.0 U50-7A 344 287 20.8·23.3 1.38 6 2.3 U3D·22A 254 212 59.0·66.0 
U02D-7.9A 224 187 20.8·23.3 2.27 7 3.0 U50-22A 330 275 59.0·66.0 
U05D·7.9A 231 193 20.8·23.3 4.54 11 5.5 U100-22A 404 337 59.0-66.0 
U1D·7.9A 240 200 20.8-23.3 7.72 14 14.5 U17D-22A 477 398 59.0·66.0 
U2D·7.9A 254 212 59.0·66.0 
U30·7.9A 277 231 23.3·26.1 0.081 2C 0.8 U02D-24.7A 210 175 59.0-66.0 
U5D-7.9A 344 287 23.3-26.1 0.205 3A 1.7 U05D-24.7A 217 181 59.0-66.0 

23.3-26.1 0.410 3 1.8 UlD-24.7A 224 187 
U02D-8.8A 224 187 23.3-26.1 0.820 5 2.0 U2D·24.7 A 240 200 66.0-74.0 
U05D-8.8A 231 193 23.3·26.1 1.23 6 2.3 U3D-24.7 A 254 212 66.0·74.0 
UID-8.8A 240 200 23.3·26.1 2.02 7 3.0 U5D-24.7A 330 275 66.0-74.0 
U20-8.8A 254 212 23.3-26.1 4.04 11 5.5 UIOD-24.7A 404 337 66.0·74.0 
U3D·8.8A 277 231 23.3-26.1 6.88 14 14.5 UI7D-24.7A 477 398 66.0-74.0 
U50·8.8A 344 287 66.0·74.0 26.1-29.2 0.073 2C 0.8 U02D·27.6A 210 175 66.0-74.0 U02D-9.9A 224 187 26.1-29.2 0.180 3A 1.7 U05D-27.6A 217 181 66.0-74.0 U05D-9.9A 231 193 26.1-29.2 0.360 3 1.8 UID-27.6A 224 187 
UID-9.9A 240 200 26.1·29.2 0.720 5 2.0 U2D-27.6A 240 200 74.0·83.0 U2D-9.9A 254 212 26.1·29.2 1.08 6 2.3 U3D-27.6A 254 212 74.0-83.0 U3D-9.9A 270 225 26.1-29.2 1.81 7 3.0 U5D-27.6A 330 275 74.0-83.0 U5D-9.9A 344 287 26.1·29.2 3.62 11 5.5 UIOD·27.6A 390 325 74.0-83.0 UIOD·9.9A 441 368 26.1·29.2 6.16 14 14.5 UI7D-27.6A 463 386 74.0-83.0 
U02D-11A 224 187 29.2-32.6 0.065 2C 0.8 U02D-31A 210 175 74.0·83.0 
U05D·ll.A 231 193 29.2·32.6 0.160 .3A 1.7 U05D·31A 217 181 74.0-83.0 
UID·11A 240 200 29.2-32.6 0.320 3 1.8 UlD-3IA 224 187 74.0-83.0 
U2D·11A 254 212 29.2·32.6 0.640 5 2.0 U2D-31A 240 200 
U3D-11A 270 225 29.2-32.6 0.960 6 2.3 U3D-3IA 254 212 83.0·93.0 
U5D-lIA 344 287 29.2·32.6 1.61 7 3.0 U5D-3IA 330 275 83.0·93.0 
UIOD-lIA 441 368 29.2-32.6 3.22 11 5.5 U10D·31A 411 343 83.0·93.0 

29.2·32.6 5.48 14 14.5 U17D·31A 490 409 83.0·93.0 
U02D-12.3A 224 187 83.0·93.0 
U05D-12.3A 231 193 32.6-36.5 0.058 2C 0.8 U02D-34.6A 210 175 83.0·93.0 
UID·12.3A 240 200 32.6·36.5 0.145 3A 1.7 U05D·34.6A 217 181 83.0-93.0 
U2D-12.3A 254 212 32.6·36.5 0.290 3 1.8 UlD-34.6A 224 187 83.0-93.0 
U3D-12.3A 270 225 32.6-36.5 0.580 5 2.0 U2D-34.6A 240 200 U5D-12.3A 337 281 32.6-36.5 0.870 6 2.3 U3D-34.6A 254 212 93.0-104 
UIOD-12.3A 427 356 32.6·36.5 1.44 7 3.0 U5D-34.6A 330 275 93.0-104 
UI7D-12.3A 505 421 32.6-36.5 2.88 11 5.5 UIOD·34.6A 441 368 93.0-104 
U02D-13.8A 217 181 32.6·36.5 4.91 14 14.5 UI7D-34.6A 514 429 93.0·104 
U05D·13.8A 224 187 93.0-104 
U1D·13.8A 231 193 36.5-40.9 0.052 2C 0.8 U02D·38.7 A 210 175 93.0-104 
U2D·13.8A 247 206 36.5-40.9 0.130 3A 1.7 U050-38.7A 217 181 93.0'104 
U3D-13.8A 261 218 36.5-40.9 0.260 3 1.8 UlD·38.7A 224 187 93.0·104 
U5D-13.8A 337 281 36.5-40.9 0.520 5 2.0 U2D-38.7A 240 200 
UIOD-13.8A 427 356 36.5-40.9 0.780 6 2.3 U3D-38.7A 261 218 104-116 
UI7D-13.8A 505 421 36.5-40.9 1.29 7 3.0 U5D·38.7A 337 281 104-116 

36.5-40.9 2.58 11 5.5 UIOD·38.7A 471 393 104-116 
U02D·15.7A 217 181 36.5-40.9 4.39 14 14.5 UI7D-38.7 A 544 454 104-116 
U05D-15.7A 224 187 104-116 
UlD·15.7A 231 193 40.9-45.8 0.046 2C 0.8 U02D·43.3A 210 175 104-116 
U2D-15.7A 247 206 40.9-45.8 0.115 3A 1.7 U05D·43.3A 217 181 104-116 
U3D-15.7A 261 218 40.9-45.8 0.230 3 1.8 UID-43.3A 224 187 104-116 

See YELLOW SECTION for Local OffIces, Phones 

Ripple 
0.2% RMS-Model U's 
0.5% RMS-Model GB's 
1 % RMS-Model GBK's 
Voltage Adjustment Range 
12% by screwdriver adjustment 
Environment 
+212°F max. at mounting base using ade· 
quate heat sink 
- 65°F min. at mounting surface 
Altitude: To vacuum (true hermetic seal). 
Vibration, shock, sand, dust, humidity, salt· 
spray, fungus, sunshine, rain, and explosion 
to Mll·E·5272C 
Output Voltage & Current 
See specific models listed 
(Outputs and inputs are isolated) 

Output Size 
Current (See Wt. Model 
(Amps) Dwg.) Ibs. Number 

0.460 5 2.0 U2D-43.3A 
0.690 6 2.3 U3D-43.3A 
1.15 7 3.0 U5D-43.3A 
2.30 11 5.5 UI0D-43.3A 
3.92 14 14.5 UI7D·43.3A 

0.041 2C 0.8 U02D-48.6A 
0.103 3A 1.7 U050·48.6A 
0.206 3 1.8 UIO-48.6A 
0.412 5 2.0 U20-48.6A 
0.618 6 2.3 U3D-48.6A 
1.03 7 3.0 U5D·48.6A 
2.06 11 5.5 UIOD-48.6A 
3.49 14 14.5 U170·48.6A 

0.036 2C 0.8 U020-55.2A 
0.091 3A 1.7 U05D·55.2A 
0.182 3 1.8 UID·55.2A 
0.364 5 2.0 U2D-55.2A 
0.546 6 2.3 U3D-55.2A 
0.905 7 3.0 U5D-55.2A 
1.81 11 5.5 UIOD·55.2A 
3.07 14 14.5 UI7D-55.2A 

0.032 2C 0.8 GB02D·63A 
0.080 8A 2.2 GB05D-63A 
0.160 8 2.8 GBIO-63A 
0.320 9 3.0 GB20-63A 
0.480 10 3.8 GB3D-63A 
0.792 12 5.8 GBL5D-63A 
1.590 13 8.8 GBLlOD-63A 
2.69 17 25.5 GBLl7D-63A 

0.029 2C 0.8 GB02D-70A 
0.071 8A 2.2 GB050-70A 
0.143 8 2.8 GBID-70A 
0.286 9 3.0 GB2D-70A 
0.429 10 3.8 GB3D-70A 
0.715 12 5.8 GBL5D·70A 
1.43 13 8.8 GBLlOD-70A 
2.42 17 25.5 GBLl7D·70A 

0.025 2C 0.8 GB02D-79A 
0.063 8A 2.2 GB05D-79A 
0.127 8 2.8 GBID·79A 
0.254 9 3.0 GB20·79A 
0.381 10 3.8 GB3D-79A 
0.634 12 5.8 GBL5D-79A 
1.27 13 8.8 GBLlOD-79A 
2.15 17 25.5 GBLl7D-79A 

0.023 2C 0.8 GB02D-88A 
0.057 8A 2.2 GB05D-88A 
0.114 8 2.8 GB1D-88A 
0.228 9 3.0 GB2D-88A 
0.342 10 3.8 GB3D-88A 
0.568 12 5.8 GBL5D-88A 
1.14 13 8.8 GBLlOD-88A 
1.93 17 25.5 GBLl7D·88A 

0.020 2C 0.8 GB02D-99A 
0.050 8A 2.2 GB05D-99A 
0.100 8 2.8 GB1D-99A 
0.200 9 3.0 GB2D-99A 
0.300 10 3.8 GB3D-99A 
0.510 12 5.8 GBL5D-99A 
1.02 13 8.8 GBLlOD-99A 
1.71 17 25.5 GBLl7D·99A 

0.018 2C 0.8 GB02D-1I0A 
0.045 8A 2.2 GB05D·110A 
0.091 8 2.8 GB1D-110A 
0.182 9 3.0 GB2D-110A 
0.273 10 3.8 GB3D-1I0A 
0.455 12 5.8 GBL5D-1I0A 
0.910 13 8.8 GBLlOD-1I0A 
1.545 17 25.5 GBLl7D-110A 

Price 
1 2-4 

pc. pcs. 

$240 $200 
261 218 
337 281 
494 412 
572 477 

217 181 
224 187 
231 193 
247 206 
270 225 
344 287 
524 437 
597 498 

240 200 
247 206 
254 212 
270 225 
284 237 
351 293 
524 437 
597 498 

314 262 
321 268 
330 275 
344 287 
397 331 
450 375 
540 450 
613 511 

314 262 
321 268 
330 275 
344 287 
390 325 
441 368 
540 450 
613 511 

314 262 
321 268 
330 275 
344 287 
381· 318 
427 356 
540 450 
613 511 

314 262 
321 268 
330 275 
344 287 
374 312 
411 343 
540 450 
613 511 

314 262 
321 268 
330 275 
344 287 
367 306 
397 331 
540 450 
613 511 

314 262 
321 268 
330 275 
344 287 
367 306 
397 331 
540 450 
613 511 

eem /1969 



Size A B C 0 E F G H J K L M 

3 23/4 23/4 3 2.25 2.25 3/4 2 '/2 l'1a l'1a - -
3A 2314 23/4 23/4 2.25 2.25 3/4 2 '/2 II/a l'1a - -
5 23/4 2314 3'14 2.25 2.25 3/. 2 '/2 l'1a l'1a - -
6 23/4 3 31/4 2.25 2.50 3/4 2 1/2 l1/a 1114 - -
7 23/4 23/4 4 2.25 2.25 3/. 2 112 l'1a 111a - -
8 23/4 4114 3 2.25 3.75 0 2 0 II/a 17/a - -
8A 23/4 4112 23/4 2.25 3.75 0 2 0 l'1a 17/a - -
9 23/4 45/a 31/4 2.25 4.12 0 2 a 111a 2){, - -'10- 1-'-'- I--~~'-

23/. 5114 3'1. 2.25 4.75 a 2 a 111a 23/a 2.37 -
~--

~~~'-'-

5V2'- 21fB 11 3 31/4 2.50 5.00 2 17/B 11/4 2'/2 2.50 -
~2 3 51/2 

t-:-~ 

~~ r-c-
11/4 2'/2 2.50 4 5.00 21/a 2 17/a -

""'3 6 6 3% 5.50 5.50 23/a 2 23/a 2% 2% 2.75 2.7~ ....,,, 
6 4 

~-'-'-

2.75 6 5.50 5.50 23/a 2 231a 2% 2% 2.75_ 
17 6 12 4 5.50 11.50 4% 2 4% 2% 5% 5.75 2.75 

DIMENSIONAL TOLERANCES: FRACTIONS ±y,,; DECIMALS .XX ±0.015. 

400 HERTZ TO DC (Reg.) HI-TEMP. 
INPUT VOLTAGE: 115 VAC (Nominal), 380-420 Hz, 1 PHASE 

Output Output Size Price Output Output Size Price Output Output Size Price 
Voltage Current (See WI. Model 1 2-4 Voltage Current (See WI. Model 1 2-4 Voltage Current (See WI. Model 1 2·4 
Range (Amps) Dwg.) Ibs. Number pc. pcs. Range (Amps) Dwg.) Ibs. Number pc. pcs. Range (Amps) Dwg.) Ibs. ' Number pc. pcs. 

116-130 0.016 2C 0.8 GB02D-123A $314 $262 292-326 0.006 2C 0.8 GB02D-310A $314 $262 740-830 0.038 10 3.8 GB3D-790A $397 $331 
116-130 0.040 8A 2.2 GB05D-123A 321 268 292-326 0.016 8A 2.2 GB05D-310A 321 268 740-830 0.063 12 5.8 GB5D-790A 427 356 
116-130 0.081 8 2.8 GBID-123A 330 275 292-326 0.032 8 2.8 GBID-310A 330 275 740-830 0.126 13 8.8 GBIOD-790A 370 475 
116-130 0.162 9 3.0 GB2D-123A 344 287 292-326 0.064 9 3.0 GB2D-310A 344 287 740-830 0.215 17 25.5 GB17D-790A 627 523 
116-130 0.243 10 3.8 GB3D-123A 367 306 292-326 0.096 10 3.8 GB3D-310A 367 306 

830-930 0.005 8A 2.2 GB05D-880A 360 300 116-130 0~406 12 5.8 GBL5D-123A 397 331 292-326 0.161 12 5.8 GB5D-310A 397 331 
116-130 0.812 13 8.8 G B LlOD-123A 540 450 292-326 0.322 13 8.8 GBIOD-3IOA 480 400 830-930 0.011 8 2.8 GBID-880A 367 306 

116-130 1.381 17 25.5 GBLl7D-123A 613 511 292-326 0.548 17 25.5 GBLl7D-310A 558 465 830-930 0.022 9 3.0 GB2D-880A 381 318 
830-930 0.034 10 3.8 GB3D-880A 404 337 

130-148 0.014 2C 0.8 GB02D-138A 314 262 326-365 0.006 2C 0.8 GB02D-346A 323 269 830-930 0.057 12 5.8 GB5D-880A 434 362 

130-148 0.036 8A 2.2 GB05D-138A 321 268 326-365 0.014 8A 2.2 GB05D-346A 330 275 830-930 0.014 13 8.8 GBIOD-880A 584 487 

130-148 0.072 8 2.8 GBID-138A 330 275 326-365 0.029 8 2.8 GBID-346A 337 281 830-930 0.193 17 25.5 GB17D-880A 637 531 
130-148 0.144 9 3.0 GB2D-138A 344 287 326-365 0.058 9 3.0 GB2D-346A 351 293 930-1040 0.005 8A 2.2 GB05D-990A 367 306 
130-148 0.216 10 3.8 GB3D-138A 367 306 326-365 0.087 10 3.8 GB3D-346A 374 312 930-1040 0.010 8 2.8 GBID-990A 374 312 
130-148 0.362 12 5.8 GBL5D-138A 397 331 326-365 0.145 12 5.8 GB5D-346A 404 337 930-1040 0.020 9 3.0 GB2D-990A 390 325 
130-148 0.724 13 8.8 GBLlOD-138A 524 437 326-365 0.290 13 8.8 GBIOD-346A 487 406 930-1040 0.030 10 3.8 GB3D-990A 411 343 
130-148 1.231 17 25.5 GBLl7D-138A 597 498 326-365 0.491 17 25.5 GBLl7D-346A 565 471 930-1040 0.051 12 5.8 GB5D-990A 441 368 

148-166 0.013 2C 0.8 GB02D-157A 314 262 365-409 0.005 2C 0.8 GB02D-387A 323 269 930-1040 0.102 13 8.8 GBIOD-990A 584 487 

148-166 0.032 8A 2.2 GB05D-157A 321 268 365-409 0.013 8A 2.2 GB05D-387A 330 275 930-1040 0.171 17 25.5 GB17D-990A 646 539 

148-166 0.064 8 2.8 GBID-157A 330 275 365-409 0.026 8 2.8 GBID-387A 337 281 1040-1160 0.018 9 3.0 GBK2D-1100A 397 331 
148-166 0.128 9 3.0 GB2D-157A 344 287 365-409 0.052 9 3.0 GB2D-387A 351 293 1040-1160 0.027 10 3.8 GBK3D-1100A 420 350 
148-166 0.192 10 3.8 GB3D-157A 367 306 365-409 0.078 10 3.8 GB3D-387A 374 312 1040-1160 0.045 12 5.8 GBK5D-1100A 450 375 
148-166 0.318 12 5.8 GB5D-157A 397 331 365-409 0.129 12 5.8 GB5D-387A 404 337 1040-1160 0.090 14 8.9 GBKI0D-1100A 591 493 
148-166 0.636 13 8.8 GBLlOD-157A 510 425 365-409 0.258 13 8.8 GBI0D-387A 494 412 1040-1160 0.154 17 25.5 GBKI7D-llOOA 655 546 
148-166 1.082 17 25.5 GBLl7D-157A 583 486 365-409 0.439 17 25.5 GBLl7D-387A 567 473 

1160-1300 0.016 9 3.0 GBK2D-1230A 404 337 

166-186 0.011 2C 0.8 GB02D-176A 314 262 409-458 0.005 2C 0.8 GB02D-433A 323 269 1160-1300 0.024 10 3.8 GBK3D-1230A 427 356 
166-186 0.028 8A 2.2 GB05D-176A 321 268 

409-458 0.011 8A 2.2 GB05D-433A 330 275 1160-1300 0.041 12 5.8 GBK5D-1230A 457 381 
166-186 0.057 8 2.8 GBID-176A 330 275 

409-458 0.023 8 2.8 GBID-433A 337 281 1160-1300 0.082 14 8.9 GBKI0D-1230A 600 500 
166-186 0.114 9 3.0 GB2D-176A 344 287 

409-458 0.046 9 3.0 GB2D-433A 351 293 1160-1300 0.138 17 25.5 GBK17D-1230A 662 552 
409-458 0.069 10 3.8 GB3D-433A 374 312 

166-186 0.171 10 3.8 GB3D-176A 367 306 409-458 0.166 12 5.8 GB5D-433A 411 343 1300-1480 0.014 9 3.0 GBK2D-1380A 411 343 
166-186 0.284 12 5.8 GB5D-176A 397 331 409-458 0.232 13 8.8 GBIOD-433A 501 418 1300-1480 0.021 10 3.8 GBK3D-1380A 434 362 
166-186 0.568 13 8.8 GBLlOD-176A 494 412 409-458 0.392 17 25.5 GB17D-433A 574 479 1300-1480 0.036 12 5.8 GBK5D-1380A 464 387 
166-186 0.965 17 25.5 GBLl7D-176A 572 477 1300-1480 0.072 14 8.9 GBKIOD-1380A 607 506 

0.010 2C 0.8 GB02D-197A 
458-514 0.004 2C 0.8 GB02D-486A 330 275 1300-1480 0.123 17 25.5 GBK17D-1380A 675 563 

186-208 314 262 458-514 0.010 8A 2.2 GB05D-486A 337 281 
186-208 0.025 8A 2.2 GB05D-197 A 321 268 458-514 0.021 8 2.8 GBID-486A 344 287 1480-1660 0.013 9 3.0 GBK2D-1570A 420 350 
186-208 0.051 8 2.8 GBID-197A 330 275 458-514 0.041 9 3.0 GB2D-486A 360 300 1480-1660 0.019 10 3.8 GBK3D-1570A 441 368 
186-208 0.102 9 3.0 GB2D-197A 344 287 458-514 0.062 10 3.8 GB3D-486A 381 318 1480-1660 0.032 12 5.8 GBK5D-1570A 471 393 
186-208 0~153 10 3.8 GB3D-197A 367 306 458-514 0.103 12 5.8 GB5D-486A 411 343 1480-1660 0.064 14 8.9 GBKIOD-1570A 614 512 
186-208 0.254 12 5.8 GB5D-197A 397 331 458-514 0.206 13 8.8 GBI0D-486A 510 425 1480-1660 0.108 17 25.5 GBK17D-1570A 692 577 
186-208 0.508 13 8.8 GBLlOD-197A 480 400 458-514 0.349 17 25.5 GB17D-486A 583 486 1660-1860 0.010 9 3.0 GBK2D-1760A 434 362 186-208 0.862 17 25.5 GBLl7D-197A 558 465 1660-1860 0.017 10 3.8 GBK3D-1760A 457 381 514-590 0.004 2C 0.8 GB02D-552A 330 275 1660-1860 0.028 12 5.8 GBK5D-1760A 487 406 
208-233 0.009 2C 0.8 GB02D-220A 314 262 514-590 0.009 8A 2.2 GB05D-552A 337 281 
208-233 0.023 8A 2.2 GB05D-220A 321 268 514-590 0.018 8 2.8 GBID-552A 344 287 1660-1860 0.056 14 8.9 GBKIOD-1760A 621 518 

208-233 0.046 8 2.8 GBID-220A 330 275 514-590 0.036 9 3.0 GB2D-552A 360 300 1660-1860 0.096 17 25.5 GBK17D-1760A 705 588 

208-233 0.092 9 3.0 GB2D-220A 344 287 514-590 0.055 10 3.8 GB3D-552A 381 318 1860-2080 0.010 9 3.0 GBK2Dc1970A 450 375 
208-233 0.138 10 3.8 GB3D-220A 367 306 514-590 0.090 12 5.8 GB5D-552A 411 343 1860-2080 0.015 10 3.8 GBK3D-1970A 471 393 
208-233 0.228 12 5.8 GB5D-220A 397 331 514-590 0.180 13 8.8 GBI0D-552A 524 437 1860-2080 0.025 12 5.8 GBK5D-1970A 501 418 
208-233 0.456 13 8.8 GBLlOD-220A 471 393 514-590 0.307 17 25.5 GB17D-552A 592 494 1860-2080 0.051 14 8.8 GBKIOD-1970A 637 531 
208-233 0.772 17 25.5 GBLl7D-220A 544 454 

590-660 0.008 8A 2.2 GB05D-630A 344 287 
1860-2080 0.086 17 25.5 GBK17D-1970A 726 605 

233-261 0.008 2C 0.8 GB02D-247A 314 262 590-660 0.016 8 2.8 GBID-630A 351 293 2080-2330 0.023 12 5.8 GBK5D-2200A 517 431 

233-261 0.020 8A 2.2 GB05D-247A 321 268 590-660 0.032 9 3.0 GB2D-630A 367 306 2080-2330 0.045 14 8.9 GBKI0D-2200A 651 543 
233-261 0.041 8 2.8 GBID-247A 330 275 590-660 0.048 10 3.8 GB3D-630A 390 325 2080-2330 0.077 17 25.5 GBK17D-2200A 751 626 
233-261 0.082 9 3.0 GB2D-247 A 344 287 590-660 0.079 12 5.8 GB5D-630A 420 350 

2330-2610 0.020 12 5.8 GBK5D-2470A 547 456 590-660 0.158 13 8.8 GBIOD-630A 540 450 233-261 0.123 10 3.8 GB3D-247 A 367 306 590-660 0.269 17 25.5 GB17D-630A 600 500 2330-2610 0.040 14 8.9 GBKI0D-2470A 667 556 
233-261 0.203 12 5.8 GB5D-247 A 397 331 2330-2610 0.068 17 25.5 GBK17D·2470A 771 643 
233-261 0.406 13 8.8 GBLlOD-247 A 471 393 660-740 0.007 8A 2.2 GB05D-700A 344 287 
233-261 0.688 17 25.5 GBLl7D-247A 544 454 660-740 0.014 8 2.8 GBID-700A 351 293 2610-2920 0.018 12 5.8 GBK5D-2760A 554 462 

660-740 0.028 9 3.0 GB2D-700A 367 306 2610-2920 0.036 14 8.9 GBKIOD-2760A 674 562 
261-292 0.007 2C 0.8 GB02D-276A 314 262 660-740 0.043 10 3.8 GB3D-700A 390 325 2610-2920 0.061 17 25.5 GBK17D-2760A 794 662 
261-292 0.Dl8 8A 2.2 GB05D-276A 321 268 660-740 0.071 12 5.8 GB5D-700A 420 350 2920-3260 0.016 12 5.8 GBK5D-3100A 577 481 
261-292 0.036 8 2.8 GBID-276A 330 275 660-740 0.142 13 8.8 GBI0D-700A 547 456 2920-3260 0.032 14 8.9 GBKIOD-3100A 681 568 
261-292 0.072 9 3.0 GB2D-276A 344 287 660-740 0.242 17 25.5 GB17D-700A 615 513 2920-3260 0.054 17 25.5 GBK17D-3100A 818 682 
261-292 0.108 10 3.8 GB3D-276A 367 306 
261-292 0.181 12 5.8 GB5D-276A 397 331 740-830 0.006 8A 2.2 GB05D-790A 351 293 3260-3650 0.014 12 5.8 GBK5D-3460A 591 498 
261-292 0.362 13 8~8 GBLlOD-276A 480 400 740-830 0.012 8 2.8 GBID-790A 360 300 3260-3650 0.029 14 8.9 GBKIOD-3460A 711 593 
261-292 0.615 17 25.5 GBLl7D-276A 553 461 740-830 0~025 9 3.0 GB2D-790A 374 312 3260-3650 0.049 17 25.5 GBK17D-3460A 859 716 

t To have the header located on the mounttng base, change the model number character precedtng the first dash of Model Number to "8". 
(Example: U5B-SA indicates a header out the base.) See page 1851. No increase in price for this service. 

transistor 
5200 W. Jefferson Blvd. / Los Angeles 90016 

(213) WEbster 6-8185 Cable: ABTLABS 

LABORATORIES, INCORPORATED 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1843 



SECTION 4000 id§iiiij'ffiffljj 

1BI ........ 28_V_DC_to_D_C __ (Re ...... gu_la_ted ..... ) ___ I 

Output Output Size 
Voltage Current (See WI. Model 
Range (Amps) Owg.) Ibs. Number 

4.7-5.3 0.400 18 0.5 AL02D-5A 
4.7-5.3 1.0 lA 0.9 AL05D-5A 
4.7-5.3 2.0 1 1.0 ALlD-5A 
4.7-5.3 4.0 2 1.2 AL2D-5A 
4.7-5.3 6.0 4 1.4 AL3D-5A 
4.7-5.3 12.0 7 2.5 AL6D-5A 
5.3-5.9 0.357 18 0.5 AL02D-5.6A 
5.3-5.9 0.9 lA 0.9 AL05D-5.6A 
5.3-5.9 1.8 1 1.0 ALlD-5.6A 
5.3-5.9 3.6 2 1.2 AL2D-5.6A 
5.3-5.9 5.4 4 1.4 AL3D-5.6A 
5.3-5.9 10.8 7 2.5 AL6D-5.6A 
5.9-6.6 0.318 18 0.5 AL02D-6.3A 
5.9-6.6 0.8 IA 0.9 AL05D-6.3A 
5.9-6.6 1.6 I 1.0 ALlD-6.3A 
5.9-6.6 3.2 2 1.2 AL2D-6.3A 
5.9-6.6 4.8 4 1.4 AL3D-6.3A 
5.9-6.6 9.6 5 1.9 AL6D-6.3A 
6.6-7.4 0.286 18 0.5 AL02D-7A 
6.6-7.4 0.7 lA 0.9 AL05D-7A 
6.6-7.4 1.4 1 1.0 ALlD-7 A 
6.6-7.4 2.8 2 1.2 AL2D-7A 
6.6-7.4 4.2 4 1.4 AL3D-7 A 
6.6-7.4 8.4 5 1.9 AL6D-7A 
7.4-8.3 0.253 18 0.5 AL02D-7.9A 
7.4-8.3 0.63 IA 0.9 A05D-7.9A 
7.4-8.3 1.26 I 1.0 ALlD-7.9A 
7.4-8.3 2.52 2 1.2 AL2D-7.9A 
7.4-8.3 3.78 4 1.4 AL3D-7.9A 
7.4-8.3 7.56 5 1.9 AL6D-7.9A 
8.3-9.3 0.227 18 0.5 AL02D-8.8A 
8.3-9.3 0.57 lA 0.9 A05D-8.8A 
8.3-9.3 1.14 1 1.0 ALlD-8.8A 
8.3-9.3 2.28 2 1.2 AL2D-8.8A 
8.3-9.3 3.42 4 1.4 AL3D-8.8A 
8.3-9.3 6.82 5 1.9 AL6D-8.8A 
9.3-10.4 0.202 18 0.5 A020-9.9A 
9.3-10.4 0.50 lA 0.9 A050-9.9A 
9.3-10.4 1.00 1 1.0 ALlD-9.9A 
9.3-10.4 2.00 2 1.2 AL2D-9.9A 
9.3-10.4 3.00 4 1.4 AL3D-9.9A 
9.3-10.4 6.00 5 1.9 AL6D-9.9A 
9.3-10.4 12.00 11 3.9 ALl2D-9.9A 

10.4-11.6 0.182 18 0.5 A02D-11A 
10.4-11.6 0.45 IA 0.9 A050-11A 
10.4-11.6 0.91 I 1.0 ALID-11A 
10.4-11.6 1.82 2 1.2 AL20-11A 
10.4-11.6 2.73 4 1.4 AL3D-11A 
10.4-11.6 5.46 5 1.9 AL6D-11A 
10.4-11.6 10.92 11 3.9 ALl2D-11A 
11.6-13.0 0.163 18 0.5 A02D-12.3A 
11.6-13.0 0.40 lA 0.9 A05D-12.3A 
11.6-13.0 0.81 1 1.0 ALlD-12.3A 
11.6-13.U 1.62 2 1.2 AL2D-12.3A 
11.6-13.0 2.43 4 1.4 AL3D-12.3A 
11.6-13.0 4.86 5 1.9 AL6D-12.3A 
11.6-13.0 9.72 11 3.9 ALl2D-12.3A 
11.6-13.0 19.44 14 11.9 CL24D-12.3A 
13.0-14.8 0.145 18 0.5 A02D-13.8A 
13.0-14.8 0.36 lA 0.9 A05D-13.8A 
13.0-14.8 0.72 I 1.0 ALlO-13.8A 
13.0-14.8 1.44 2 1.2 AL2D-13.8A 
13.0-14.8 2.16 4 1.4 AL3D-13.8A 
13.0-14.8 4.32 5 1.9 AL6D-13.8A 
13.0-14.8 8.64 11 3.9 A Ll2 0-13 .8A 
13.0-14.8 17.28 14 11.9 CL24D-13.8A 
14.8-16.6 0.127 18 0.5 A02D-15.7A 
14.8-16.6 0.32 lA 0.9 A05D-15.7A 
14.8-16.6 0.64 1 1.0 ALlO-15.7A 
14.8-16.6 1.28 2 1.2 AL2D-15.7A 
14.8-16.6 1.92 4 1.4 AL3D-15.7A 
14.8-16.6 3.84 5 1.9 AL60-15.7A 
14.8-16.6 7.68 11 3.9 ALl2D-l5.7A 
14.8-16.6 15.36 14 11.9 CL24D-15.7 A 
16.6-18.6 0.114 18 0.5 A020-17.6A 
16.6-18.6 0.28 lA 0.9 A05D-17.6A 

1844 

POWER MODULES 

features 
• Close regulation 

• 5 to 10,000 volts 

• Hermetically sealed 

• Short circuit protection 

• Compact, low cost 

• Input spike protection 

Price Output Output Size 
1 2-4 Voltage Current (See WI. 
pc. pcs. Range (Amps) owg.) Ibs. 

$210 $175 16.6-18.6 0.57 I 1.0 
220 185 16.6-18.6 1.14 2 1.2 
235 195 16.6-18.6 1.71 4 1.4 
250 210 16.6-18.6 3.42 5 1.9 
275 230 16.6-18.6 6.84 11 3.9 
315 265 16.6-18.6 13.68 14 11.9 
205 170 18.6-20.8 0.101 18 0.5 
215 180 18.6-20.8 0.255 IA 0.9 
225 190 18.6-20.8 0.510 I 1.0 
245 205 18.6-LO.8 1.02 2 1.2 
270 225 18.6-20.8 1.53 4 1.4 
310 260 18.6-20.8 3.06 5 1.9 
205 170 18.6-20.8 6.12 11 3.9 
215 180 18.6-20.8 12.24 14 11.9 
225 190 20.8-23.3 0.091 18 0.5 
245 205 20.8-23.3 0.230 IA 0.9 
270 225 20.8-23.3 0.460 1 1.0 
310 260 20.8-23.3 0.920 2 1.2 
205 170 20.8-23.3 1.38 4 1.4 
215 180 20.8-23.3 2.76 5 1.9 
225 190 2Q.8-23.3 5.52 11 3.9 
245 205 20.8-23.3 11.00 14 11.9 
260 220 23.3-26.1 0.081 18 0.5 305 255 23.3-26.1 0.205 lA 0.9 
205 170 23.3-26.1 0.410 1 1.0 
215 180 23.3-26.1 0.820 2 1.2 
225 190 23.3-26.1 1.23 4 1.4 
245 205 23.3-26.1 2.46 5 1.9 
260 220 23.3-26.1 4.92 11 3.9 
305 255 23.3-26.1 9.84 14 11.9 
205 170 
215 180 26.1·29.2 0.073 18 0.5 
220 185 26.1-29.2 0.180 lA 0.9 
240 200 26.1-29.2 0.360 1 1.0 
255 215 26.1-29.2 0.720 2 1.2 
300 250 26.1-29.2 1.08 4 1.4 

26.1-29.2 2.16 5 1.9 
200 165 26.1-29.2 4.32 11 3.9 
210 175 26.1-29.2 8.64 14 11.9 
220 185 
235 195 29.2-32.6 0.065 18 0.5 
250 210 29.2-32.6 0.160 lA 0.9 
300 250 29.2-32.6 0.320 1 1.0 
350 295 29.2-32.6 0.640 2 1.2 

200 165 
29.2-32.6 0.960 4 1.4 
29.2-32.6 1.92 5 1.9 

210 175 29.2-32.6 3.8.4 11 3.9 
215 180 29.2-32.6 7.68 14 11.9 
225 190 
250 210 32.6-36.5 0.058 18 0.5 
295 245 32.6-36.5 0.145 lA 0.9 
345 290 32.6-36.5 0.290 1 1.0 
200 165 32.6-36.5 0.580 2 1.2 
210 175 32.6-36.5 0.870 4 1.4 
215 180 32.6-36.5 1.74 5 1.9 

32.6-36.5 3.48 11 3.9 235 195 32.6-36.5 6.96 14 11.9 250 210 
285 240 36.5-40.9 0.052 18 0.5 
335 280 36.5-40.9 0.130 lA 0.9 
425 355 36.5-40.9 0.260 1 1.0 
200 165 36.5-40.9 0.520 2 1.2 
210 175 36.5-40.9 0.780 4 1.4 
215 180 36.5-40.9 1.56 5 1.9 
245 205 36.5-40.9 3.12 11 3.9 
255 215 36.5-40.9 6.24 14 11.9 
280 235 . 40.9-45.8 0.046 18 0.5 
330 275 40.9-45.8 0.115 lA 0.9 
420 350 40.9-45.8 0.230 1 1.0 
200 165 40.9-45.8 0.460 2 1.2 
210 175 40.9-45.8 0.690 4 1.4 
215 180 40.9-45.8 1.38 5 1.9 
245 205 40.9-45.8 2.76 11 3.9 
255 215 40.9-45.8 5.52 14 11.9 
280 235 
320 270 45.8-51.4 0.041 18 0.5 
405 340 45.8-51.4 0.103 lA 0.9 

45.8-51.4 0.206 1 1.0 
190 160 45.8-51.4 0.412 2 1.2 
205 170 45.8-51.4 0.618 4 1.4 

speci jications 
Input Voltage Range 
24 to 30 volts DC 
Line Regulation 
±0.2% for input 24 to 30 VDC on 
Model A's, Al's and C's 
±0.5% for input 24 to 30 VDC on 
Mooel AK's, AN's and CK's 
Voltage Regulation 
±1.5% for input 24 to 30 VDC and 
from '/2 load to full load on Model 
A's 
±2.5% for input 24 to 30 VDC and 
from 1(2 load to full load on Model 
AK's, Al's, AN's and C's 
Ripple 
0.5% RMS - Model A's 
,1.0% RMS-Model AK's, Al's and C's 
2% RMS - Model AN's 

Price Output Output 

Voltage Adjustment Range 
12% by screwdriver adjustme.nt 

Environment 
+ 160°f max. at mounting base, 
using adequate heat sink 
- 65°F min. at mounting surface 
Altitude: to vacuum (true hermetic 
seal) 
Vibration, shock, sand, oust, humid
ity, salt spray, fungus, sunshine, 
rain, and explosion to Mll-E-5272C 

Output Voltage and Current 
See specific models listed in the 
following pages 
(Outputs and inputs are isolated) 

Size Price 
Model 1 2-4 Voltage Current (See Wt. Model 1 2-4 

Number pc. pcs. Range (Amps) Owg.) Ibs. Number pc. pcs. 

AID-17.6A $210 $175 45.8-51.4 1.24 5 1.9 AL6D-48.6A $265 $220 
AL2D-17.6A 240 200 45.8-51.4 2.48 11 3.9 ALl2D-48.6A 315 265 
AL3D-17.6A 255 215 45.8-51.4 4.96 14 11.9 CL24D-48.6A 400 335 
AL6D-17.6A 275 230 51.4-59.0 0.036 18 0.5 A02D-55.2A 185 155 
ALl2D-17.6A 315 265 51.4-59.0 0.091 lA 0.9 A05D-55.2A 200 165 
CL24D-17.6A 400 335 51.4-59.0 0.182 1 1.0 AID-55.2A 205 170 
A02D19.7A 190 160 51.4-59.0 0.364 2 1.2 A2D-55.2A 210 175 
A05D-19./A 205 170 51.4-59.0 0.546 4 1.4 A3D-55.2A 240 200 
AID-19.7A 210 175 51.4-59.0 1.10 5 1.9 AL6D-55.2A 265 220 
AL2D-19.7A 240 200 51.4-59.0 2.20 11 3.9 ALl2D-55.2A 315 265 
AL3D-19.7A 250 210 51.4-59.0 4.40 14 11.9 CL24D-55.2A 400 335 
AL6D-19.7A 265 220 59.0-66.0 0.032 18 0.5 A02D-63A 185 155 
ALl2D-19.7A 315 265 59.0-66.0 0.080 lA 0.9 A05D-63A 200 165 
CL24D-19.7A 400 335 59.0-66.0 0.160 I 1.0 AID-63A 205 170 
A02D-22A 185 155 59.0-66.0 0.320 2 1.2 A2D-63A 210 175 
A05D-22A 200 165 59.0-66.0 0.480 4 1.4 A3D-63A 240 200 
AID-22A 205 170 59.0-66.0 0.960 5 1.9 AL6D-63A 265 220 
AL2D-22A 235 195 59.0-66.0 1.90 11 3.9 ALl2D-63A 315 265 
AL3D-22A 240 200 59.0-66.0 3.80 14 11.9 CL24D-63A 400 335 
AL6D-22A 265 220 66.0-74.0 0.029 18 0.5 A02D-70A 185 155 ALl2D-22A 315 265 66.0-74.0 0.071 lA 0.9 A05D-70A 200 165 CL24D-22A 400 335 66.0-74.0 0.143 1 1.0 AID-70A 205 170 
A02D-24.7A 185 155 66.0-74.0 0.286 2 1.2 A2D-70A 210 175 
A05D-24.7A 200 165 66.0-74.0 0.429 4 1.4 A3D-70A 235 195 
AID-24.7A 205 170 66.0-74.0 0.858 5 1.9 AL6D-70A 255 215 
AL2D-24.7A 225 195 66.0-74.0 1.72 11 3.9 ALl2D-70A 315 265 
AL3D-24.7A 240 200 66.0-74.0 3.44 14 11.9 CL24D-70A 400 335 
AL6D-24.7A 265 220 
ALl2D-24.7A 315 265 74.0-83.0 0.025 18 0.5 A02D-79A 185 155 
CL24D-24.7A 400 335 74.0-83.0 0.063 lA 0.9 A05D-79A 200 165 

74.0-83.0 0.127 1 1.0 AID-79A 205 170 
A02D-27.6A 185 155 74.0-83.0 0.254 2 1.2 A2D-79A 210 175 
A05D-27.6A 200 165 74.0-83.0 0.381 4 1.4 A3D-79A 235 195 
AID-27.6A 205 170 74.0-83.0 0.762 5 1.9 AL60-79A 245 205 
AL20-27.6A 225 190 74.0-83.0 1.52 11 3.9 ALl2D-79A 315 265 
AL3D-27.6A 240 200 74.0-83.0 3.04 14 11.9 CL24D-79A 400 335 
AL60-27.6A 265 220 
ALl2D-27.6A 315 265 83.0-93.0 0.023 18 0.5 A02D-88A 185 155 
CL24D-27.6A 400 335 83.0-93.0 0.057 lA 0.9 A050-88A 200 165 

83.0-93.0 0.114 1 1.0 AID-88A 205 m 
A020-31A 185 155 83.0-93.0 0.228 2 1.2 A2D-88A 210 175 
A05D-31A 200 165 83.0-93.0 0.342 4 1.4 A3D-88A 220 185 
AID-31A 205 170 83.0-93.0 0.684 5 1.9 AL6D-88A 235 195 
A2D-31A 220 185 83.0-93.0 1.38 11 3.9 ALl2D-88A 315 265 
AL3D-31A 240 200 83.0-93.0 2.76 14 11.9 CL24D-88A 400 335 
AL6D-31A 265 220 
ALl2D-31A 315 265 93.0-104 0.020 18 0.5 A020-99A 185 155 
CL24D-31A 400 335 93.0-104 0.050 lA 0.9 A05D-99A 200 165 

93.0-104 0.100 1 1.0 AID-99A 205 170 
A02D-34.6A 185 155 93.0-104 0.200 2 1.2 A2D-99A 210 175 
A05D-34.6A 200 165 93.0-104 0.300 4 1.4 A3D-99A 215 180 
AID-34.6A 205 170 93.0-104 0.600 5 1.9 A6D-99A 220 185 
A2D-34.6A 210 175 93.0-104 1.20 11 3.9 ALl2D-99A 315 265 
AL3D-34.6A 240 200 93.0-104 2.40 14 11.9 CL240-99A 400 335 
AL60-34.6 265 220 

104-116 0.D18 18 0.5 A02D-110A 185 155 ALl20-34.6A 315 265 
C L24D-34.6A 400 335 104-116 0.045 lA 0.9 A050-110A 200 165 

104-116 0.091 1 1.0 AID-llOA 205 170 
A02D-38.7A 185 155 104-116 0.182 2 1.2 A2D-110A 210 175 
A05D-38.7A 200 165 104-116 0.273 4 1.4 A3D-110A 215 180 
AIO-38.7A 205 170 104-116 0.546 5 1.9 A6D-110A 220 185 
A2D-38.7A 210 175 104-116 1.092 11 3.9 ALl2D-110A 315 265 
AL3D-38.7A 240 200 104-116 2.184 14 11.9 CL249-110A 400 335 

~mii~~i1A 265 220 
116-130 0.016 18 0.5 A020-123A 185 155 315 265 

C L24D-38. 7 A 400 335 116-130 0.040 lA 0.9 AD.50-123A 200 165 
116-130 0.081 1 1.0 AID-123A 205 170 

A02D-43.3A 185 155 116-130 0.162 2 1.2 A2D-123A 210 175 
A050-43.3A 200 165 116-130 0.243 4 1.4 A3D-123A 215 180 
AID-43.3A 205 170 116-130 0.486 5 1.9 A6D-123A 220 185 
A20-43.3A 210 175 116-130 0.972 11 3.9 AL12D-123A 315 265 
AL3D-43.3A 240 200 116-130 1.944 14 11.9 CL240-123A 400 335 
AL6D-43.3A 265 220 

130-148 0.014 18 0.5 A02D-138A 185 155 ALl2D-43.3A 315 265 
C L24D-43.3A 400 335 130-148 0.036 lA 0.9 A050-138A 200 165 

130-148 0.072 1 1.0 AI0-138A 205 170 
A02D-48.6A 185 155 130-148 0.144 2 1.2 A2D-138A 210 175 
A050-48.6A 200 165 130-148 0.216 4 1.4 A3D-138A 215 180 
AID-48.6A 205 170 130-148 0.432 5 1.9 A6D-138A 220 185 
A2D-48.6A 210 175 130-148 0.864 11 3.9 AL12D-138A 305 255 
A3D-48.6A 240 200 130-148 1.728 14 11.9 CL24D-138A 390 325 

See YELLOW SECTION for Local Offices, Phones eem /1969 



Size A B C D E F 
1 1V2 23/4 3 1.00 2.25 U. 
1A 1V2 2'V4 23/4 1.00 2.25 "'6 
1B .11/2 2 :1 1.00 1.50 0 
2 17/a 2'V4 3V4 1.37 2.25 'V4 
4 2V4 23/4 31f4 1.75 2.25 3/4 
5 23/4 23/4 31/4 2.25 2.25 'V4 
7 2'V4 23/4 4 2.25 2.25 3/4 

11 3 51/2 3V4 2.50 5.00 2Va 
12 3 5V2 4 2.50 5.00 2Va 
14 6 6 4 5.50 5.50 2:v. 

G H J 

'M. }i. 1/2 

'~. }i. 1/2 

V2 
l'Va V2 lJ{6 

1% V2 7/a 

2 1/2 1Va 
2 1/2 1Va 
2 17/a 1V4 
2 17/a 1V4 
2 2:v. 23/4 

K L 

life -
life -

3/4 -
lIla -
1Va -
lIla -
lIla -
21/2 2.50 
2V2 2.50 

23/4 2.75 

M 

-
-
-
-
-
-
-
-
-
2.75 

.... ..... .' ..Aulf'ot 
*J.l$\'ldpnll' .on PlJt~utsl40~3650.V(llts; 

.on,oVtputs a~ve atiiq. ~lll'i$3f4,HeiiFl'It·llfl\.,.·.irt, •• ·, .. ··.·, 

DIMENSIONAL TOLERANCES: FRACTIONS ±~2; DECIMALS .XX ±0.015. 
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DC TO DC 
INPUT VOLTAGE RANGE: 24 TO 30 VOLTS, DC 

Output Output Size Price Output Output Size Price Output Output Size Price 
Voltage Current (See WI. Model 1 2-4 Voltage Current (See WI. Model 1 2-4 Voltage Current (See WI. Model 1 2-4 
Range (Amps) Owg.) Ibs. Number pc. pcs. Range (Amps) Dwg.) Ibs. Number pc. pcs. Range (Amps) Owg.) Ibs. Number pc. pcs. 

148-166 0.013 IB 0.5 A020·157A $185$155 409-458 0.005 1B 0.5 A020-433A $190 $160 1300-1480 0.003 lA 0.9 AK050-1380A $250 $210 
148-166 0.032 lA 0.9 A050-157A 200 165 409-458 0_012 1A 0.9 A050-433A 205 170 1300-1480 0.007 1 1.0 AKI0-1380A 255 215 
148-166 0.064 1 1.0 A10-157A 205 170 409-458 0.023 1 1.0 AI0-433A 210 175 1300-1480 0.014 2 1.2 AK20-1380A 260 220 
148-166 0.128 2 1.2 A20-157A 210 175 409-458 0_046 2 1.2 A20-433A 215 180 1300-1480 0.021 4 1.4 AK30-1380A 270 225 
148-166 0.192 4 1.4 A30-157A 215 180 409-458 0.069 4 1.4 A30-433A 220 185 1300-1480 0.043 7 1.9 AK60-1380A 275 230 
148-166 0.384 5 1.9 A60-157A 220 185 409-458 0.138 5 1.9 A60-433A 235 195 1300-1480 0.086 12 3.9 AK120-1380A 370 310 
148-166 0.768 11 3.9 AU20-157A 290 245 409-458 0.276 11 3.9 A120-433A 285 240 1300-1480 0.172 14 11.9 CK240-1380A 450 375 
148-166 1.536 14 11.9 CL240-157A 375 315 409-458 0.552 14 11.9 C240-433A 370 310 

1480-1660 0.003 1A 0.9 AK050-157A 255 215 
166-186 0.011 1B 0.5 A020-176A 185 155 458-514 0.004 IB 0.5 A020-486A 200 165 1480-1660 0.006 1 1.0 AKI0-1570A 260 220 
166-186 0.028 lA 0.9 A050-176A 200 165 458-514 0.010 lA 0.9 A050-486A 210 175 1480-1660 0.013 2 1.2 AK20-1570A 270 225 
166-186 0.057 1 1.0 AID-176A 205 170 458-514 0.021 1 1.0 AI0-486A 215 180 1480-1660 0.019 4 1.4 AK30-1570A 275 230 
166-186 0.114 2 1.2 A20-176A 210 175 458-514 0.041 2 1.2 A20-486A 220 185 1480-1660 0.038 7 1.9 AK60-1570A 280 235 
166-186 0.171 4 1.4 A30-176A 215 180 458-514 0.062 4 1.4 A3D-486A 225 190 1480-1660 0.076 12 3.9 AK120-1570A 375 315 
166-186 0.342 5 1.9 A60-176A 220 185 458-514 0.124 5 1.9 A60-486A 235 195 1480-1660 0.152 14 11.9 CK240-1570A 465 390 
166-186 0.684 11 3.9 AU20-176A 280 235 458-514 0.248 11 3.9 A120-486A 290 245 
166-186 1.368 14 11.9 CL240-176A 370 310 458-514 0.496 14 11.9 C240-486A 375 315 1660-1860 0.002 lA 0.9 AK050-1760A 270 225 

514-590 0.004 1B 0.5 A020-552A 200 165 1660-1860 0.005 1 1.0 AKID-1760A 275 230 
186-208 0.010 IB 0.5 A020-197A 185 155 1660-1860 0010 2 1.2 AK20-1760A 280 235 
186-208 0.025 lA 0.9 A050-197 A 200 165 514-590 0.009 1A 0.9 A050-552A 210 175 1660-1860 0.017 4 1.4 AK30-1760A 285 240 
186-208 0.051 1 1.0 AID-197A 205 170 514-590 0.Dl8 1 LO A10-552A 215 180 1660-1860 0.034 7 1.9 AK60-1760A 290 245 
186-208 0.102 2 1.2 A20-197A 210 175 514-590 0.036 2 1.2 A20-552A 220 185 1660-1860 0.068 12 3.9 AK120-1760A 380 320 
186-208 0.153 4 1.4 A30-197A 215 180 514-590 0.055 4 1.4 A3D-552A 225 190 1660-1860 0.136 14 11.9 CK240-1760A 480 400 
186-208 0.306 5 1.9 A60-197A 220 185 514-590 0.110 5 1.9 A60-552A 235 195 
186-208 0.684 11 3.9 AU20-197A 270 225 514-590 0,220 11 3.9 A120-552A 305 255 1860-2080 0:002 lA 0.9 AK050-1970A 280 235 
186-208 1.368- 14 11.9 CL240-197A 360 300 514-590 0.440 14 11.9 C240-552A 380 320 1860-2080 0.005 1 1.0 AKI0-1970A 285 240 

590-660 0.008 lA 0.9 A050-630A 215 180 1860-2080 0.010 2 1.2 AK20-1970A 290 245 
208-233 0.009 1B 0.5 A020-220A 185 155 590-660 0.016 1 1.0 A10-630A 220 185 1860-2080 0.Q15 4 1.4 AK30-1970A 300 250 
208-233 0.023 lA 0.9 A050-220A 200 165 590-660 0.032 2 1.2 A20-63011 225 190 1860-2080 0.030 7 1.9 AK60-1970A 305 255 
208-233 0.046 1 1.0 AI0-22011 205 170 590-660 0.048 4 1.4 A30-630A 235 195 1860-2080 0.061 12 3.9 AKI20-197011 395 330 
208-233 0.092 2 1.2 A20-220A 210 175 590-660 0.096 5 1.9 A60-630A 240 200 1860-2080 0.122 14 11.9 CK240-1970A 495 415 
208-233 0.138 4 1.4 A30-220A 215 180 590-660 0.192 11 3.9 A120-630A 315 265 208-233 0.276 5 1.9 A60-220A 220 185 590-660 0.384 14 11.9 C240-630A 395 330 2080-2330 0.027 7 1.9 AK6D-2200A 315 265 
208-233 0.552 11 3.9 A12D-220A 260 220 2080-2330 0.055 12 3.9 AK12D-2200A 405 340 
208-233 1.104 14 11.9 CL24D-220A 345 290 660-740 0.007 lA 0.9 A05D-700A 215 180 2080-2330 0.110 14 11.9 CK24D-2200A 520 435 

233-261 0.008 IB 0.5 A02D-247 A 185 155 660-740 0.014 1 1.0 AID-700A 220 185 
AK6D-2470A 340 285 660-740 0.028 2 1.2 A2D-700A 225 190 2330-2610 0.024 7 1.9 

233-261 0.020 lA 0.9 A05D-247A 200 165 660-740 0.043 4 1.4 A3D-700A 235 195 2330-2610 0.049 12 3.9 AK12D-2470A 420 350 
233-261 0.041 1 1.0 AIO-247A 205 170 660-740 0.086 5 1.9 A60-700A 240 200 2330-2610 0.098 14 11.9 CK24D-2760A 540 450 
233-261 0.082 2 1.2 A20-247A 210 175 660-740 0.172 11 3.9 A12D-700A 320 270 
233-261 0.123 4 1.4 A30-247A 215 180 660-740 0.344 14 11.9 C24D-700A 400 335 2610-2920 0.021 7 1.9 AK60-2760A 345 290 
233-261 0.246 5 1.9 A60-247A 220 185 2610-2920 0.043 12 3.9 AK120-2760A 425 355 
233-261 0.492 11 3.9 A120-247 A 260 220 740-830 0.006 lA 0.9 1I05D-790A 220 185 2610-2920 0.086 14 11.9 CK240-276A 560 470 
233-261 0.984 14 11.9 CL240-247A 345 290 740-830 0.012 1 1.0 AID-790A 225 190 

740-830 0.025 2 1.2 A20-790A 235 195 2920-3260 0.019 7 1.9 AK6D-3100A 365 305 
261-292 0.007 IB 0.5 A02D-276A 185 155 740-830 0.038 4 1.4 A3D-790A 240 200 2920-3260 0.038 12 3.9 AK12D-3100A 430 360 
261-292 0.018 lA 0.9 A05D-276A 200 165 740-830 0.076 5 1.9 A6D-790A 245 205 2920-3260 0.076 14 11.9 CK24D-3100A 585 490 
261-292 0.036 1 1.0 AID-276A 205 170 740-830 0.152 11 3.9 A120-790A 340 285 
261-292 0.072 2 1.2 A20-276A 210 175 740-830 0_304 14 11.9 C24D-790A 405 340 3260-3650 0.017 7 1.9 AK60-3460A 375 315 
261-292 0.108 4 1.4 A30-276A 215 180 3260-3650 0.034 12 3.9 AK12D-3460A 455 380 
261-292 0.216 5 1.9 A6D-276A 220 185 830-930 0.005 lA 0.9 A050-880A 225 190 3260-3650 0.068 14 11.9 CK240-3460A 620 520 
261-292 0.432 11 3.9 A12D-276A 270 225 830-930 0.011 1 1.0 AIO-880A 235 195 
261-292 0.864 14 11.9 CL240-276A 350 295 830-930 0_022 2 1.2 A20-880A 240 200 3650-4090 0.005 12 6.0 AN20-3870A 420 350 

830-930 0.034 4 1.4 A30-880A 245 205 3650-4090 0.010 14 7.9 AN40-3870A 635 530 292-326 0.006 IB 0.5 A02D-310A 185 155 830-930 0.068 5 1.9 A60-880A 250 210 
292-326 0.016 lA 0.9 1I05D-31OA 200 165 830-930 0.138 11 3.9 A12D-880A 350 295 4090-4580 0.004 12 6.0 AN2D-4330A 460 385 292-326 0.032 1 1.0 AI0-3IOA 205 170 830-930 0.276 14 11.9 C24D-880A 410 345 
292-326 0.064 2 1.2 A20-310A 210 175 4090-4580 0.009 14 7.9 AN4D-4330A 635 530 
292-326 0.096 4 1.4 A30-310A 215 180 930-1040 0.005 lA 0.9 A05D-990A 235 195 
292-326 0.192 5 1.9 A60-310A 220 185 930-1040 0.010 1 1.0 AID-990A 240 200 45eO-5140 0.004 12 6.0 AN20-4860A 500 420 
292-326 0.348 11 3.9 A12D-31OA 270 225 930-1040 0.020 2 1.2 A2D-990A 245 205 4580-5140 0.008 14 7.9 AN4D-4860A 675 565 
292-326 0.768 14 11.9 CL240-310A 360 300 930-1040 0.030 4 1.4 A3D-990A 250 210 

930-1040 0.060 5 1.9 A60-990A 255 1.15 5140-5900 0.003 12 6.0 AN20-5520A 550 460 
326-365 0.006 IB 0.5 A02D-346A 190 160 930-1040 0.120 11 3.9 AI20-990A. 350 295 5140-5900 0.007 14 7.9 AN4D-5520A 705 590 
326-365 0.014 lA 0.9 A050-346A 205 170 930-1040 0.240 14 11.9 C24D-990A 425 355 
326-365 0.029 1 1.0 AID-346A 210 175 1040-1160 0.004 lA 0.9 AK05D-1100A 240 200 5900-6600 0.003 12 6.0 AN20-630011 6'00 500 
326-365 0.058 2 1.2 A20-346A 215 180 1040-1160 0.009 1 1.0 AKID-1100A 245 205 5900-6600 0.006 14 7.9 AN40-6300A 765 640 
326-365 0.087 4 1.4 A30-346A 220 185 1040-1160 0.018 2 1.2 AK20-1100A 250 210 
326-365 0.174 5 1.9 A60-346A 225 190 1040-1160 0.027 4 1.4 AK3D-1100A 255 215 6600-7400 0.002 12 6.0 AN20-7000A 645 540 
326-365 0.348 11 3.9 A12D-346A 275 230 1040-1160 0.054 7 1.9 AK6D-1l00A 260 220 6600-7400 0.005 14 7.9 AN40-7000A 815 680 
326-365 0.768 14 11.9 CL240-346A 365 305 1040-1160 0.109 12 3.9 AKI2D-1100A 360 300 

1040-1160 0.218 14 11.9 CK24D-llOOA 430 360 7400-8300 0.002 12 6.0 AN20-7900A 700 585 
365-409 0.005 IB 0.5 A02D-387 A 190 160 7400-8300 0.005 14 7.9 AN40-7900A 860 720 365-409 0.013 lA 0.9 A05D-387A 205 170 1160-1300 0_004 lA 0.9 AK05D-1230A 245 205 
365-409 0.026 1 1.0 AI0-387A 210 175 1160-1300 0.008 1 1.0 AKID-1230A 250 210 8300-9300 0.002 12 6.0 AN2D-8800A 750 625 
365-409 0.052 2 1.2 A2D-387A 215 180 1160-1300 0.016 2 1.2 AK20-1230A 255 215 
365-409 O.D7S 4 1.4 A3D-387A 220 185 1160-1300 0.024 4 1.4 AK3D-1230A 260 220 8300-9300 0.004 14 7.9 AN4D-8800A 915 765 
365-409 0.156 5 1.9 A60-387A 225 190 1160-1300 0_048 7 1.9 AK60-1230A 270 225 

9300-10400 0.002 12 6.0 AN2D-9900A 795 665 365-409 0.312 11 3.9 A120-387 A 280 235 1160-1300 0.097 12 3.9 AK12D-1230A 365 305 
365-409 0.624 14 11.9 CL240-387A 365 305 1160-1300 0.194 14 11.9 CK240-1230A 435 365 9300-10400 0.004 14 7.9 AN4D-9900A 965 805 

" " t To have the header located on the mounting base, change the model number character preceding the forst dash of Model Number to B. 
(Example: AL05B-5A indicates a header out the base.) See page 1851. No increase in price for this service. Not available on Model A02 series. 

transistor 
5200 W_ Jefferson Blvd. / Los Angeles 90016 

(213) WEbster 6-8185 Cable: ABTLABS 

LABORATORIES, INCORPORATED 

eem /1969 
See YELLOW SECTION for Local Offices, Phones 1845 



Output Output Size 
Vliltage Current (See WI. 
Range (Amps) Owg.) Ibs. 

4.7-5.3 0.400 IB 0.5 
4.7-5.3 1.0 lA 0.9 
4.7-5.3 2.0 1 1.0 
4.7-5.3 4.0 2 1.1 
4.7-5.3 6.0 4 1.3 
4.7-5.3 10.0 6A 2.5 
5.3-5.9 0.357 IB 0.5 
5.3-5.9 0.9 IA 0.9 
5.3-5.9 1.8 I 1.0 
5.3-5.9 3.6 2 1.1 
5.3-5.9 5.4 4 1.3 
5.3-5.9 8.91 6A 2.5 
5.9-6.6 0.318 IB 0_5 
5.9-6_6 0.8 IA 0.9 
5.9-6.6 1.6 I 1.0 
5.9-6.6 3.2 2 1.1 
5.9-6.6 4.8 4 1.3 
5.9-6_6 7.92 6 1.9 
6.6-7.4 0.286 IB 0.5 
6.6-7.4 0.7 IA 0.9 
6.6-7.4 1.4 I 1.0 
6.6-7.4 2.8 2 1.1 
6.6-7.4 4.2 4 1.3 
6.6-7.4 7.15 6 1.9 
7.4-8_3 0.253 IB 0.5 
7.4-8.3 0.63 IA 0_9 
7.4-8.3 1.26 I 1.0 
7.4-8_3 2.52 2 1.1 
7.4-8.3 3.78 4 1.3 
7.4-8.3 6.32 6 1.9 
8.3-9.3 0.227 1B 0.5 
8.3-9.3 0.57 1A 0.9 
8.3-9.3 1.14 I 1.0 
8.3-9.3 2.28 2 1.1 
8.3-9.3 3.42 4 1.3 
8.3-9.3 5.68 6 1.9 
9.3-10.4 0:202 IB 0.5 
9.3-10.4 0.50 IA 0.9 
9:3-10.4 1.00 1 1.0 
9.3-10.4 2.00 2 l.l 
9.3-10.4 3.00 4 1.3 
9.3-10.4 5.05 6 1.9 
9.3-10.4 10.10 11 3.7 

10.4-11.6 0.182 IB 0.5 
10.4-11.6 0.45 IA 0.9 
10.4-11.6 0.91 1 1.0 
10.4-11.6 1.82. 2 !.l 
10.4-11.6 2.73 4 1.3 
10.4-11.6 4.55 6 1.9 
10.4'11.6 9.10 11 3.7 
11.6-13.0 0.163 18 0.5 
11.6-13.0 0.40 lA 0.9 
11.6-13.0 0.81 1 1.0 
11.6-13.0 1.62 2 !.l 
11.6~13.0 2.43 4 1.3 
11.6-13.0 4.06 6 1.9 
11..6-13.0 8.12 11 3.7 
11.6-13.0 13.83 14 10.3 
13.0-14.8 0.145 IB 0.5 
13.0-14.8 0.36 lA 0.9 
13.0-14.8 0.72 1 1.0 
13.0-14.8 1.44 2 1.1 
13.0-14.8 2.16 4 1.3 
13.0-14.8 3.62 6 1.9 
13.0-14.8 7.24 11 3.7 
13.0-14.8 12.31 14 10.3 
14.8-16.6 0.127 IB 0.5 
14.8-16.6 0.32 lA 0.9 
14.8-16.6 0.64 I 1.0 
14.8-16.6 1.28 2 1.1 
14.8-16.6 1.92 4 1.3 
14.8-16.6 3.18 6 1.9 
14.8-16.6 6.36 11 3.7 
14.8-16.6 10.81 14 10.3 
16.6-18.6 0.114 IB 0.5 
16.6_18.6 0.28 IA 0.9 
16.6-18.5 0.57 I 1.0 

.1846 

28 VDC to DC (Reg. Hi· Temp. 
POWER MODULES 
features 

• Hi-temp. +212°F. 

• 5 to 3500 volts 

• Hermetically s.ealed 

• Short circuit protection 

• Input spike protection 

Price Output Output 

sped fications 
Input Voltage Rang~ 
24 to 30 volts DC 
Line Regulation 
±0.2% for input 24 to 30 VDC on Model B's 
and BL's 
±0.5% for input 24 to 30 VDC on Model BK's 
Voltage Regulation 
±1.5% for input 24 to 30 VDC and from '/2 
load to full load on Model B's 
±2.5% for input 24 to 30 VDC and from '12 
load to full load on Model BK's and BL's 
Ripple 
0.5% RMS - Model 8's 
1.0% RMS - Model BK's and BL's 

Size Price Output 
Model 1 2-4 Voltage Current (See WI. Model 1 2-4 Voltage 

Number pc. pcs. Range (Amps) Owg.) Ibs. Number pc. pcs. Range 

Bl02D-5A $261 $218 16.6-18.6 1.14 2 1.1 BL2D-17.6A $300 $250 45.8-51.4 
BL05D-5A 277 231 16.6-18.6 1.71 4 1.3 Bl3D-17.6A 307 256 45.8-51.4 
BLlD-5A 291 243 16.6-18.6 2.84 6 1.9 BL5D-17.6A 344 287 45.8-51.4 
Bl2D-5A 321 268 16.6-18.6 5.68 11 3.7 BLlOD-17.6A 397 331 51.4-59.0 BL3D-5A 344 287 16.6-18.6 9.65 14 10.3 BL17D-17.6A 470 392 
Bl5D-5A 397 331 51.4-59.0 

18.6-20.8 0_101 IB 0.5 B02D-19.7A 240 200 51.4-59.0 
BL02D-5.6A 254 212 18.6-20.8 0.255 IA 0.9 B05D-19.7A 254 212 51.4-59.0 
Bl05D-5.6A 270 225 18.6-20.8 0.510 I 1.0 BLlD-I9.7A 261 218 51.4-59.0 
BLlD-5.6A 284 237 18.6-20.8 1.02 2 1.1 Bl2D-19.7A 300 250 51.4-59.0 
Bl2D-5.6A 307 256 18.6-20.8 1.63 4 1.3 Bl3D-19.7A 307 256 51.4-59.0 
Bl3D-5.6A 337 281 18.6-20.8 2.54 6 1.9 Bl5D-19.7A 330 275 51.4-59.0 
Bl5D-5.6A 390 325 18.6-20.8 5.08 11 3.7 BLIOD'19.7A 397 331 
Bl02D-6.3A 254 212 18.6-20.8 8.62 14 10.3 BLl7D-19.7 A 470 392 59.0-66.0 
BL05D-6.3A 270 225 59.0-66.0 
BLlD-6.3A 284 237 20.8-23.3 0.091 IB 0.5 B02D-22A 231 193 59.0-66.0 
BL2D-6.3A 307 256 20.8-23.3 0.230 IA 0.9 B05D-22A 247 206 59.0-66.0 
BL3D-6.3A 337 281 20.8-23.3 0,460 I 1.0 BLlOD-22A 254 212 59.0-66.0 
BL5D-6.3A 390 325 20.8-23.3 0.920 2 1.1 Bl2D-22A 291 243 59.0-66.0 

Bl02D-7A 254 212 
20.8-23.3 1.38 4 1.3 BL3D-22A 300 250 59.0-66.0 
20.8-23.3 2_27 6 1.9 Bl5D-22A 330 275 59.0-66.0 

Bl05D-7A 270 225 20.8-23.3 4.54 11 3.7 BLlOD-22A 397 331 BLlD-7A 284 237 20.8-23.3 7.72 14 10_3 BLl7D-22A 476 392 66.0-74.0 
Bl2D-7A 307 256 66.0-74.0 
BL3D-7A 330 275 23.3-26_1 0.081 IB 0.5 B02D-24.7A 231 193 66.0-74.0 
Bl5D-7A 381 318 23.3-26.1 0.205 IA 0.9 B05D-24.7A 247 206 66.0-74.0 
Bl02D-7.9A 254 212 23.3-26.1 0.410 I 1.0 BLlOD-24.7A 254 212 66.8-74.0 
B05D-7.9A 270 225 23.3-26_1 0.820 2 1.1 Bl2D-24.7A 791 243 66.8-74.0 
BLlD,7.9A 284 237 23.3-26.1 1.23 4 1.3 BL3D·24.7A 300 250 66.0-74.0 
Bl2D-7.9A 307 256 23..3-26.1 2.02 6 1.9 Bl5D-24.7A 330 275 66.0-74.0 
Bl3D-7.9A 330 275 23.3-26_1 4.04 11 3.7 BLlOD-24.7A 397 331 74.0-83.0 
Bl5D-7.9A 381 318 23.3-26.1 6.88 14 10.3 BLl7D-24.7 A 470 392 74.0-nO 
Bl02D-8.8A 254 212 26.1-29.2 0.073 IB 0:5 B02D-27.6A 231 193 74.0-83.0 
B05D-8.8A 270 225 26.1-29.2 0.180 IA 0.9 B05D-27.6A 247 206 74.0-83.0 
BLlD-8.8A 277 231 26.1-29.2 0.360 I 1.0 BLlD-27.6A 254 212 74.0-83.0 
Bl2D-8.8A 300 250 26.1-29.2 0.720 2 1.1 Bl2D-27.6A 284 237 74.0-83.0 
Bl3D-8.8A 321 268 26.1-29.2 1.08 4 1.3 Bl3D,27.6A 300 250 74.0-83.0 
Bl5D-8.8A 374 312 26.1-29.2 1.81 6 1.9 Bl5D-27.6A 330 275 74.0-83.0 
B02D-9.9A 247 206 26.1-29.2 3.62 11 3.7 BLlOD-27.6A 397 331 83.0-93.0 
B05D-9.9A 261 218 26.1-29.2 6.16 14 10.3 BLl7D-27.6A 470 392 83.0-93.0 
BLlD-9.9A 277 231 29.2-32.6 0.065 IB 0.5 B02D-31A 231 193 83.0-93.0 
Bl2D-9.9A 291 243 29.2-32.6 0.160 lA 0.9 B05D-31A 247 206 83.0-93.0 
Bl3D-9.9A 314 262 29.2-32.6 0.320 I 1.0 BID-3IA 254 212 83.0-93.0 
Bl5D-9.9A 374 312 29.2-32.6 0.640 2 l.l B2D-31A 261 231 83.0-93.0 
BLlOD-9.9A 441 365 29.2-32.6 0.960 4 1.3 Bl3D-31A 300 250 83.0-93.0 
B02D-11A 247 206 29.2-32.6 1.61 6 1.9 Bl5D-31A 330 275 83.0-93.0 
B05D-11A 261 218 29.2-32.6 3.22 11 3.7 BLlOD-3IA 397 331 93.0-104 BLlD-11A 270 225 29.2-32.6 5.48 14 10.3 BLl7D-31A 470 392 Bl2D,l1A 284 237 93.0-104 
Bl3D-llA 314 262 32.6-36.5 0.058 IB 0.5 B02D-34.6A 231 193 93.0-104 
Bl5D-11A 367 306 32.6-36.5 0.145 IA 0.9 B05-34.6A 247 206 93.0-104 
BLlOD-IlA 434 362 32.6-36.5 0.290 1 1.0 BID-34.6A 254 212 93.0-104 

93.4-104 
B02D-12.3A 247 206 32.6-36.5 0.580 2 1.1 B2D-34.6A 261 218 93.0-104 
B05D-12.3A 261 218 32.6-36.5 0.870 4 1.3 Bl3D-34.6A 300 250 93.0-104 
BLlD-12.3A 270 225 32.6-36.5 1.44 6 1.9 Bl5D-34.6A 330 275 
Bl2D-12.3A 291 243 32.6-36.5 2.88 11 3.7 B L10D-34.6A 397 331 104-l16 
Bl3D-12.3A 314 262 32.6-36.5 4.91 14 10.3 BLl7D-34.6A 470 392 104-l16 
Bl5D-12.3A 360 300 36.5-40.9 0.052 IB 0.5 B02D-38.7A 231 193 

104-116 
BUOD,12.3A 420 350 104-l16 
BLl7D-12.3A 498 465 36.5-40.9 0.130 lA 0.9 B05D-38.7A 247 206 ] 04-116 

36.5-40.9 0.260 I 1.0 BID-38.7A 254 212 ]04-11.6 B02D-13.8A 247 206 36.5-40.9 0.520 2 1.1 B2D-38.' A 261 218 104-11.6 B05D·13.8A 261 218 36.5-40.9 0.780 4 1.3 Bl30-38.7A 300 250 104-116 BLlD-13.8A 270 225 36.5-40.9 1.29 6 1.9 Bl5D-38.7A 330 275 
Bl2D-13.8A 307 256 36.5-40.9 2.58 11 3.7 B L10D-38. 7 A 397 331 116-130 
BL3D-13.8A 321 268 36.5-40.9 4.39 14 10.3 BLl7D-38.7A 470 392 116-130 
Bl5D-13.8A 351 293 116-130 
BLIOD-13.8A 4ll 343 40.9-45.8 0.046 IB 0.5 B02D-43.3A 231 193 116-130 
BLl7D-13.8A 490 409 40.9-45.8 0.155 IA 0.9 B05D-43.3A 247 206 116-130 
B02D-15.7A 247 206 40.9-45.8 0.230 I 1.0 BID-43.3A 254 212 116-130 
B05D-15.7A 261 218 40.9-45.8 0.460 2 1.1 B2D-43.3A 261 218 116-130 
BLlD-15.7A 270 225 40.9-45.8 0.690 4 1.3 Bl3D-43.3A 300 250 116-130 
Bl2D-15.7A 307 256 40.9-45.8 1.15 6 1.9 Bl5D-43.3A 330 275 
Bl3D-15.7A 321 268 40.9-45.8 2.30 11 3.7 BLlOD-43.3A 397 331 130-148 
Bl5D-15.7A 351 293 40.9-45.8 3.92 14 10.3 BLl7D-43.3A 470 392 130-148 
BLIOD-15.7A 404 337 130-148 

45.8-51.4 0.041 IB 0.5 B02D-48.6A 231 193 130-148 BLl7D-15.7A 477 398 45.8-51.4 0.103 IA 0.9 B05D-48.6A 247 206 130-148 
B02D-17.6A 240 200 45.8-51.4 0.206 I 1.0 BID-48.6A 254 212 130-148 
B05D-17.6A 254 212 45.8-51.4 0.412 2 l.l B2D-48.6A 261 218 130-148 
BLlD-17.6A 261 218 45.8-51.4 0.618 4 1.3 B3D-48.6A 300 250 130-148 

See YELLOW SECTION for L.ocal OffIces, Phones 

Voltage Adjustment Range 
12% by screwdriver adjustment 
Environment 
+212°F max. at mounting base using ade
quate heat sink 
- 65°F min. at mounting surface 
Altitude: To vacuum (true hermetic seal). 
Vibration, shock, sand, dust, humidity, salt
spray, fungus, ~unshine, rain, ,and explosion 
to MIL-E-5272C . 
Output Voltage & Current 
See specific models listed 
(Outputs and inputs are isolated) 

Output Size .Price 
Current (See WI. Model 1 2-4 
(Amps) Owg.) Ibs. Number pc. pcs. 

1.03 6 1.9 BL5D-48.6A $330 $275 
2.06 11 3.7 BLlOD-48.6A 397 331 
3.49 14 10.3 BLl7D-48.6A 470 392 
0.036 IB 0_5 B02D-55.2A 231 193 
0.091 IA 0.9 B05D-55.2A 247 206 
0.182 I 1.0 BID-55.2A 254 212 
0.364 2 1.1 B2D-55.2A 261 218 
0.546 4 1.3 B3D-55.2A 300 250 
0.905 6 1.9 BL5D-55.2A 330 275 
1.81 11 3.7 BLlOD-55.2A 397 331 
3.07 14 10.3 BLl7D-55.2A 470 392 
0.032 IB 0.5 B02D-63A 231 193 
0.080 lA 0.9 B05D-63A 247 206 
0.160 I 1.0 BID-63A 254 212 
0.320 2 1.1 B2D-63A 261 218 
0.480 4 1.3 B3D-63A 300 250 
0.795 6 1.9 Bl5D-63A 330 275 
1.59 11 3.7 BLlOD-63A 397 331 
2.69 14 10.3 BLl7D-63A 470 392 

0.029 IB 0.5 B02D-70A 231 193 
0.071 IA 0.9 B05D-70A 247 206 
0.143 I 1.0 BID-70A 254 212 
0.286 2 1.1 B2D-70A 261 218 
0.429 4 1.3 B3D-70A 291 243 
0.715 6 1.9 Bl5D-70A 321 268 
1.43 11 3.1 BLlOD-70A 397 331 
2.42 14 10.3 BLl7D-70A 470 392 

0.025 IB 0.5 B02D-79A 231 193 
0.063 IA 0.9 B05D-79A 247 206 
0.127 I 1.0 BID-79A 254 212 
0.254 2 1.1 B2D-79A 261 218 
0.381 4 1.3 B3D-79A 291 243 
0.634 6 1.9 Bl55-79A 307 256 
1.27 11 3.7 BLlOD-79A 397 331 
2.15 14 10.3 BLl7D-79A 470 392 

0.023 IB 0.5 B02D-88A 231 193 
0.057 IA 0.9 B05D-88A 247 206 
0.114 I 1.0 BID-88A 254 212 
0.228 2 1.1 B2D-88A 261 218 
0.342 4 1.3 B3D-88A 277 231 
0.568 6 1.9 Bl5D-88A 291 243 
1.14 11 3.7 BLlOD-8SA 397 331 
1.93 14 10.3 BLl7D-88A 470 392 

0.020 IB 0.5 B02D-99A 231 193 
0.050 lA 0.9 B05D-99A 247 206 
0.100 I 1.0 BID-99A 254 212 
0.200 2 !.l B2D-99A 261 218 
0.300 4 1.3 B3D-99A 270 225 
0.510 6 1.9 Bl5D~99A 277 231 
1.02 11 3.7 BLlOD-99A 397 331 
1.71 14 10.3 BLl7D-99A 470 392 

0.018 IB 0.5 B02D-ll0A 231 193 
0.045 IA 0.9 B05D-ll0A 247 206 
0.091 1 1.0 BID-1l0A 254 212 
0.182 2 1.1 B2D-1l0A 261 218 
0.273 4 1.3 B3D-1l0A 270 225 
0.455 6 1.9 Bl5D-ll0A 277 231 
0.910 11 3.7 BLlOD-1l0A 397 331 
1.545 14 10.3 BLl7D-1l0A 470 392 

0.016 IB 0.5 B02D-123A 231 193 
0.040 lA 0.9 B05D-123A 247 206 
0.081 I 1.0 BlD-123A 254 212 
0.162 2 1.1 B2D-123A 261 218 
0.243 4 1.3 B3D-123A 270 225 
0.406 6 1.9 Bl5D-123A 277 231 
0.812 11 3.7 BLIOD-123A 397 331 
1.381 14 10.3 BLl7D-123A 470 392 

0.014 IB 0.5 B02D-138A 231 193 
0:036 IA 0.9 B05D-138A 247 206 
0.072 1 1.0 BlD-138A 254 212 
0.144 2 1.1 B2D-138A 261 218 
0.216 4 1.3 B3D-138A 270 225 
0.362 6 1.9 Bl5D-138A 277 231 
0.724 11 3.7 BLlOD-138A 381 318 
1.231 14 10.3 BLl7D-138A 454 379 

eern /1969 



Size A B C D E F G H J K L M 

1 IV:! 2¥4 3 1.00 2.25 U. ,~. }f, 1(2 11(8 - -
lA IV:! 2¥4 2¥4 1.00 2.25 U. '~. l}f, V:! lila - -
18 IV:! 2 2 1.00 1.50 0 - - V:! ¥4 - -
2 1~ 2¥4 31(4 1.37 2.25 ¥4 1% 1(2 '}f, lila - -
4 21(4 2¥4 31(4 1.75 2.25 ¥4 1% '12 71a lila - -
6 2¥4 3 31(4 2.25 2.50 ¥4 2 V:! lila 11(4 - -
6A 2¥4 3 4 2.25 2.50 ¥4 2 V:! lila 11(4 - -

11 3 5V:! 31(4 2.50 5.00 21(8 2 1~8 1'14 2V:! 2.50 -
12 3 5V:! 4 2.50 5.00 211a 2 171a 11/4 2V:! 2.50 -
14 6 6 4 5.50 5.50 2% 2 2% 2¥4 2¥4 2.75 2.75 

DIMENSIONAL TOLERANCES: FRACTIONS ±~; DECIMALS .XX ±0.015. 

28 VDC TO DC (Reg.) HI-TEMP. 
INPUT VOLTAGE RANGE: 24 TO 30 VOLTS, DC 

Output Output Size Price Output Output Size Price Output Output Size Price 
Valtqe Currut (See WI. Madel 1 2·4 Valtale Curre.t (See Wt. Madel 1 2·4 • Valtale Current (See WI. Madel .1 2-4 
Range (Amps) OWl.) Ibs. Number pc. pcs. Range (Amps) OWl.) Ibs. Number pc. pcs. Ranle (Amps) OWl.) Ibs. Number pc. pcs. 

148·166 0;013 IB 0 .. 5 B020·157A $231 $193 365·409 0.005 IB 0,5 B020·387A $240 $200 830·930 0.057 6 1.9 B50-880A $314 $262 
148·166 0.032 1A 0.9 B050·157A 247 206 365·409 0.013 lA 0.9 B050·387A 254 212 830·930 0.114 11 3.7 BI00·880A 441 368 
148·166 0.064 1 1.0 BI0·157A 254 212 365·409 0.026 1 1.0 BI0·387A 261 218 830-930 0.193 14 10.3 BLl70-880A 494 412 
148·166 0.128 2 1.1 B20·157A 261 218 365·409 0.052 2 1.1 B20·387A 270 225 148·166 0.192 4 1.3 B30·157A 270 225 

365·409 0.078 4 1.3 B30·387A 277 231 930·1040 0.005 lA 0.9 B050·990A 291 243 
148·166 0.318 6 1.9 B50·157A 277 231 930-1040 0.010 1 1.0 BI0'990A 300 250 
148·166 0.636 11 3.7 BLlOO-157A 367 306 365-409 0.129 6 1.9 B50-387A 284 237 930-1040 0.020 2 1.1 B20·990A 307 256 
148-166 1.082 14 10.3 BL170-157A 440 367 365-409 0.258 11 3.7 BI00·387A 351 293 930-1040 0.030 4 1.3 B30.g90A 314 262 

365-409 0.439 14 10.3 BLl70-387A 424 354 930-1040 0.051 6 1.9 B50-990A 321 268 
166-186 0.011 IB 0.5 B020-176A 231 193 930-1040 0.102 11 3.7 BI00·990A 441 368 
166-186 0.028 1A 0.9 B05p·176A 247 206 409·458 0.005 IB 0.5 B020-433A 240 200 930-1040 0.171 14 10.3 BLl70·990A 505 421 
166-186 0.057 1 1.0 BI0·176A 254 212 
166-186 0.114 2 1.1 B20-176A 261 218 409-458 0.012 lA 0.9 B050·433A 254 212 
166-186 0.171 4 1.3 B30-176A 270 225 409-458 0.023 1 1.0 BI0'433A 261 218 1040-1160 0.018 2 1.1 BK20·11ooA 314 262 
166-186 0.284 6 1.9 B50-176A 277 231 409-458 0.046 2 1:1 B20·433A 270 225 1040-1160 0.027 4 1.3 BK30·1100A 321 268 
166-186 0.568 11 3.7 BlI00·176A 351 293 409-458 0.069 4 1.3 B30'433A 277 231 1040-1160 0.045 6A 2.3 BKSO-ll00A 330 275 
166-186 0.965 14 10.3 BL170-176A 430 359 409-458 0.116 6 i.9 B50-433A 284 237 1040·1160 0.090 12 4.4 BKI00·11ooA 450 375 

186-208 0.010 IB 0.5 B02o-197A 231 193 409-458 0.232 11 3.7 B100·433A 360 300 1040-1160 0.154 14 11.2 BK170·1100A 512 427 

186-208 0.025· 1A 0.9 B050·197A 247 206 409-458 0.392 14 10.3 Bl170·433A 433 361 
186-208 0.051 1 1.0 BI0·197A 254 212 1160-1300 0.016 2 1.1 BK20-1230A 321 268 
186-208 0~102 2 1.1 B20-197A 261 218 458-514 0.004 IB 0,5 B020-486A 247 206 1160-1300 0.024 4 1.3 BK30-1230A 300 275 
186-208 0.153 4 1.3 B30-197A 270 225 458-514 0.010 lA 0.9 B050'486A 261 218 1160-1300 0.041 6A 2.3 BK50-1230A 337 281 
186·208 0.254 6 1.9 B50-197A 277 231 458-514 0.021 1 1.0 BI0-486A 270 225 1160-1300 0.082 12 4.4 BK100-1230A 457 381 
186-208 0.508 11 3.7 BLlOO-197A 337 281 458-514 0.041 2 1.1 B20·486A 277 231 1160-1300 0.138 14 11.2 BK170·1230A 519 433 
186·208 0.862 14 10.3 Bl170·197A 415 346 458·514 0.062 4 1.3 B30·486A 2B4 237 
208-233 0.009 18 0.5 B020-220A 231 193 458-514 0.103 6 1.9 B50-486A 291 243 1300-1480 0.014 2 1.1 BK20-1380A 330 275 

208·233 0.023 1A 0.9 B050·220A 247 206 458-514 0.206 11 3.7 BI00·486A 367 306 1300-1480 0.021 4 1.3 BK30-1380A 337 281 
208·233 0.046 1 1.0 BI0·22M 254 212 458·514 0.349 14 10.3 B1.170-486A 440 367 1300-1480 0.036 6A 2.3 BK50·1380A 344 287 
208·233 0.092 2 1.1 B20-220A 261 218 1300-1480 0.072 12 4.4 BK10P-138A 464 387 
208-233 0.138 4 1.3 B30-220A 270 225 514·590 0.004 IB 0.5 B020·552A 247 206 1300-1480 0.123 14 11.2 BK170·1380A 532 444 
208-233 0.228 6 1.9 B50-220A 277 231 514-590 0.009 lA 0.9 B050-552A 261 218 208-233 0.456 11 3.7 BLlOO-220A 330 275 1480-1660 0.013 2 1.1 BK2D·1570A 337 281 
208·233 0.772 14 10.3 BLl70·220A 403 336 514-590 0.018 1 1.0 BI0-552A 270 225 1480-1660 0.019 4 1.3 BK30·1570A 344 287 514-590 0.036 2 1.1 B20'552A 277 231 
233·261 0.008 IB 0.5 B020-247A 231 193 514-590 0.055 4 1.3 B30~552A 284 237 1480-1660 0.032 6A 2.3 BKSO-1570A 351 293 

233-261 0.020 lA 0.9 B05-247A 247 206 514-590 0.090 6 1.9 B50'552A 291 248 1480-1660 0.064 12 4.4 BKI00-1570A 471 393 
233-261 0.041 1 1.0 BI0-247A 254 212 514-590 O.IBO 11 3.7 .BI00·552A 381 31B 1480-1660 0.108 14 11.2 B1<170·1570A 550 459 
233-261 0.082 2 1.1 B20-247A 261 218 514-590 0.307 14 10.3 BLl70-552A 450 375 233-261 0.123 4 1.3 B30-247A 270 225 1660-1860 0.010 2 1.1 BK20·l760A 351 293 
233-261 0.203 6 1.9 B50·247A 277 231 1660-1860 0.017 4 1.3 BK30·l760A 360 300 
233-261 0.406 11 3.7 BLlOO·247A 330 275 590-660 0.008 lA 0.9 B050-630A 270 225 1660-1860 0.028 6A 2.3 BK50-1760A 367 306 
233-261 0.688 14 10.3 Bl170-247A 403 336 590-660 0.016 1 1.0 BI0-630A 277 231 1660-1860 0.056 12 4.4 BK100-1760A 480 400 

590-660 0.032 2 1.1 B20-630A 284 237 1660-1860 0.096 14 11.2 BK170-1760A 564 470 261-292 0.007 IB 0.5 B020·276A 231 193 590-660 0.048 4 1.3 B30-630A 291 243 
261-292 0.018 lA 0.9 B050-276A 247 206 590-660 0.079 6 1.9 B50-630A 300 250 1860-2080 0.010 2 1.1 BK20-1970A 367 306 
261-292 0.036 1 1.0 BI0-276A 254 212 590-660 0.158 11 3.7 BI00·630A 397 331 1860·2080 0.015 4 1.3 BK30-1970A 374 312 
261-292 0.072 2 1.1 B20·276A 261 218 590-660 0.269 14 10.3 B1170,630A 465 388 1860-2060 0.025 6A 2;3 BK50·1970A 381 318· 
261-292 0.108 4 1.3 B30-276A 270 225 1860-2060 0.051 12 4.4 BKI00-1970A 494 412 
261-292 0.181 6 1.9 B50-276A 277 231 660-740 0.007 lA 0.9 B050-700A 270 225 1860-2080 0.086 14 11.2 BK170-1970A 583 486 
261-292 0.362 11 3.7 BlI00-276A 337 281 660-740 0.014 1 1.0 BI0-700A 277 231 
261-292 0.615 14 10.3 Bl170-276A 410 342 660-740 0.028 2 1.1 B20-7ooA 284 237 2080-2330 0.023 6A 2.3 BK50-2200A 397 331 

660-740 0.043 4 1.3 B30-700A 291 243 2080-2330 0.045 12 4.4 BK100-2200A 510 425 
292-326 0.006 IB 0.5 B020-310A 231 193 660-740 0.071 6 1.9 B50-700A 300 250 2080-2330 0.071 14 11.2 BKI7P,22ooA 609 508 
292-326 0.016 lA 0.9 B050-310A 247 206 660-740 0.142 11 3.7 BI00-700A 404 337 292-326 0.032 1 1.0 BI0-310A 254 212 660-740 0.242 14 10.3 BLl70-700A 472 394 2330-2610 0.020 ·6A· 2.3 BK50-2470A 427 356 
292-326 0.064 2 1.1 B20,310A 261 218 2330-2610 0.040 12 4.4 BKI00·2470A 524 437 
292-326 0.096 4 1.3 B30-310A 270 225 

740-830 0.006 lA 0.9 B050-790A 277 231 2330-2610 0.068 14 i1.2 BK170-2470A 628 524 
292-326 0.161 6 1.9 B50-310A 277 ·231 
292-326 0.322 11 3.7 B100-310A 337 281 740-830 0.012 1 1.0 BI0-790A 284 237 2510-2920 0.018 6A 2 .. 3 BK50-2760A 434 362 
292-326 0.548 14 10.3 BLl70-310A 415 346 740-830 0.025 2 1.1 B20-790A 291 243 2610-2920 0.036· 12 4.4 BKI00-2760A 531 443 740-830 0.038 4 1.3 B30-790A 300 250 2610-2920 0.610· 14 11.2 BK170-2760A 652 544 
326-365 0.006 1B 0.5 B020-346A 240 200 740-830 0.063 6 1.9 B50-790A 307 256 
326-365 0.014 lA 0.9 B050-346A 254 212 740-830 0.126 11 3.7 BI00-790A 427 356 2920-3260 0.016 6A 2.3 BK50-3100A 457 381 
326-365 0;029 1 1.0 BI0~346A 2in 218 740-830 0.215 14 10.3 Bl170-790A 484 404 2920-3260 0.032 12 4.4 BKI00'3100A 540 450 
326-365 0.058 2 1.1 B20-346A 270 225 2920-3260 0.054 14 11.2 BKi70-3100A 675 563 
326-365 0.087 4 1.3 B30-346A 277 231 830-930 0.005 lA 0.9 B050-880A 284 237 
326-365 0.145 6 1.9 B50-346A 284 237 830-930 0.011 1 1.0 BI0-880A 291 243 3260-3650 0.014 6A 2.3 BK50-3460A 471 393 
326-365 0.290 11 3.7 BI00-346A 344 287 830-930 0.002 2 1.1 B20-880A 300 250 3260-3650 0.029 12 4.4 BKI00-3460A 570 475 
326-365 0.491 14 10.3 BLl70-346A 422 352 830-930 0.034 4 1.3 B30-880A 307 256 3260-3650 0.049 14 11.2 BK170-3460A 716 597 

t To have the header located on the mountmg base, change the model number character precedmg the forst dash of Model Number to "B". 
(Example: BL5B-5A indicates a. header out the base.) See page 1851. No increase in price for this service. Not available on Model B02 series. 

t ran sis tor 
5200 W. ,Jefferson Blvd. I Los Angeles 90016 

(213) WEbster 6-B1B5 Cable·: ABTLABS 
LABORATORIES, INCORPORATED 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1847 



Output Output 
No_ of Frequency 
Phases Hertz 

1 400 
1 400 
1 400 
1 400 
1 400 
1 400 

1 400 
1 400 
1 400 
1 400 
1 400 
1 400 

1 800 
1 800 
1 800 
1 800 
1 800 
1 800 

1 800 
1 800 
1 800 
1 800 
1 800 
1 800 

3" 400 
3 400 
3 400 

3 400 
3 400 
3 400 

3 800 
3 800 
3 800 

3 800 
3 800 
3 800 

Output 

DC to Sine Wave r\) l~or 3~ 
POWER MODULES 
features 
• Close regu lation 
.• 400 Dr 800 Hertz 

..• Hermetically seal.ed 
..• No moving parts 

• Compact 
• For aerospace 

application . 

specifications 
Input Voltage Range 
24 to 3D volts DC 
Line Regulation 
±0.2% for input 24 to 30 VDC 
Voltage ReJulation 
±1 % for mput24 to 3D VDC and 
from·1I2 load to full load 
Frequency Stability ±1 % 
Phase Displacement (3 '" only) 
1200 ±5° from 112 to full load and 
P.F_ 0.7 lag or lead 
Voltage Adjustment Range 
12% by screwdriver adj. 

DC TO SINE WAVE (1 <I> or 3 <1» 
INPUT VOLTAGE RANGE: 24 TO 30 VOLTS DC 

Distortion 

Short Circuit Protection 
on all models except N3, N6, and N12 

. Environment 
+ 1600F max. at mtl!.. base (1 '" 
only) using adequate heat sink 
+212°Fmax. at mtg. base (3 '" 
only) using adequate heat sink 
- 65°F min. at mounting surface 
Altitude: To vacuum (true hermetic 
seal) 
Vibration, shock, sand, dust, humid
ity, saltspray, fungus, sunshine, 
rain, and explosion to MIL-E-5272C 
Output Voltage, Current and 
frequency 
See specific models listed (Outputs 
and inputs are isolated) 

Output 
Voltage Range Power Harmonic Size Weight Madel Price 

Per Phase Number 1 Piece 2-4 Pieces Volt-Amps % (See Dwg_) Lbs_ 

25_4-28_6 5 3 4 1.4 N05D-27A-400 $239 $199 
25_4-28_6 10 3 4C 1_5 NID-27A-400 241 201 
25.4-28_6 20 3 4A 2_1 N2D-27A-400 243 203 
25.4-28_6 30 3 6 2_2 N3D-27A-400 245 205 
25_4-28_6 60 4 11 4_5 N6D-27A-400 395 335 
25.4-28.6 120 5 13 9.1 NI2D-27A-400 735 615 

108-122 5 3 4 1.4 N05D-115A-400 214 179 
108-122 10 3 4C 1.5 NID-115A-400 216 181 
108-122 20 3 4A 2.1 N2D-115A-400 218 183 
108-122 30 3 6 2.2 N3D-115A-400 220 185 
108-122 60 4 11 4.5 N6D-115A-400 375 315 
108-122· 120 ·5 13 9.1 NI2D-l1.5A-4oo 715 595 

25.4;28.6 5 3 4 1.4 N05D-27 A-800 264 219 
25.4-28.6 10 3 4C 1.5 NID-27A-800 266 221 
25.4-28.6 20 3 4A 2.1 N2D-27A-SOO 268 223 
25.4-28.6 30 3 6 2.2 N3D-27A-800 270 225 
25.4-28.6 60 4 11 4.5 N6D-27A-800 425 355 
25.4-28.6 120 5 13 9.1 NI2D-27A-800 760 635 

108-122 5 3 4 1.4 N05D-ll.5A-800 239 199 
108-122 10 3 4C 1.5 NID-115A-800 241 201 
108-122 20 3 4A 2.1 N2D-115A-800 243 203 
108-122 30 3 6 2.2 N3D-115A-800 245 205 
108-122 60 4 11 4.5 N6D-115A-8oo 395 335 
198-122 120 5 13 9.1 NI2D-115A-800 735 615 

108-122 33 4 13 8.3 Q3D-115A-400Y 1905 1587 
108-122 66 4 14 9.2 Q6D-115A-400Y 1975 1658 
108-122 100 5 14 9.2 QI0D-115A-400Y 2081 1728 

25.4-28.6 33 4 13 8.3 Q3D-27A-400Y 1940 1622 
25.4-28.6 66 4 14 9.2 Q6D-27A-400Y 2046 1693 
25.4-28.6 100 5 14 9.2 QI0D-27 A-400Y 2142 1764 

108-122 33 4 13 8.3 Q3D-115A-800Y 1940 1622 
.108-122 66 4 14 9.2 Q6D-115A-800Y 2046 1693 
108-122 100 5 14 9.2 QI0-115A-800Y 2142 1764 

25.4-28.6 33 .4 13 8.3 Q3D-27A-800Y 1975 1658 
25.4-28.6 66 4 14 9.2 Q6D-27A-800Y 2081 1728 
25.4-28.6 100 5 14 9.2 QI0D-27A-800Y 2152 1799 

, 

• The output of the three phase models is normally four wire "WYE" connected. To obtain "Delta" instead of "WYE" change last letter of model 
number to "D." (Example: Q3D-1l5A-400D.) 

t To have the header located on the mounting base, change the model number character preceding the first dash of Model Number to "B". 
(Example: N3!-1l5A-400 indicates a header out the base.)· See page 1851. No increase. in price for this service. 

Size A B C D E F G H J K L M 

4 2114 2% 3114 1.75 2.25 '¥4 - - 7/8 lila - -
4C 2114 2% 3112 1.75 2.25 '¥4 - - 7/s lila - -
4A 2112 3 3114 2.00 2.50 '¥4 - - 1 1114 - -
6 2'¥4 3 3114 2.25 2,50 % - - lila 1114 - -

11 3 5112 3114 2.50 5_00 2118 - - 1114 2112 2.50 -
13 6 6 3114 5.50 5_50 2% - - 2'¥4 2'¥4 2.75 2.75 

14 6 6 4 5.50 5.50 2% - - 2'¥4 2'¥4 2.75 2.75 

15 6 9 3% 5_50 8.50 37/8 - - 2'¥4 4114 4.25 2.75 

DIMENSIONAL TOLERANCES: FRACTIONS ±~2; DECIMALS .xx ±C.015_ 

Other voltc£ges c£nd frequencies c£vc£ilc£ble On request. For quc£ntity discount or for c£ny specic£l design, pleCUle 
send us your requirement. 

1848 See YELLOW SECTION for Local Offices, Phones eem/1969 



Output Output 
Frequency Yoltage 

Hertz Range 

400 25.4-28.6 
400 25.4-28.6 
400 25.4-28.6 
400 25.4-28.6 
400 25.4-28.6 
400 25.4-28.6 

400 108-122 
400 108-122 
400 108-122 
400 108-122 
400 108-122 
400 108-122 

800 25.4-28.6 
800 25.4-28.6 
800 25.4-28.6 
800 25.4-28.6 
800 25.4-28.6 
800 25.4-28.6 

800 108-122 
800 108-122 
800 108-122 
800 108-122 
800 108-122 
800 108-122 

1200 25.4-28.6 
1200 25.4-28.6 
1200 25.4-28.6 
1200 25.4-28.6 
1200 25.4-28.6 
1200 25.4-28.6 

1200 108-122 
1200 108-122 
1200 108-122 
1200 108-122 
1200 108-122 
1200 108-122 

1600 25.4-28.6 
1600 25.4-28.6 
1600 25.4-28.6 
1600 25.4-28.6 
1600 25.4-28.6 
1600 25.4-28.6 

1600 108-122 
1600 108-122 
1600 108-122 
1600 108-122 
1600 108-122 
1600 108-122 

'Miliij'fflfi SECTION 4000 

DC to Sine Wave A::J 1 ¢ Hi-Temp. 
POWER MODULES specifications FOR SINGLE PHASE OUTPUTS 

features 
• Close regulation 

• 400 to 1600 Hertz 

• Hermetically sealed 

• High Reliability 

• Compact 
• For aerospace 
• Short circuit protected 

Input Yoltage Range 
24 to 30 volts DC 

Line Regulation 
±0.2% change of output voltage for input 
24-30 VDC 

Load Regulation 
±0.5% from 1/2 load to full load 

Frequency Stability 
±1% 
Voltage Adjustment Range 
12% by screwdriver adjustment 

Environment 
+212Fo max. at mounting base, 
using adequate heat sink 
- 65°F min. at mounting surface 
Altitude, to vacuum (true hermetic seal) 
Vibration, shock, sand, dust, humidity, salt 
spray, fungus, sunshine, rain, and explosion 
to MIL-E-5272C 

Output Yoltage, Current and Frequency 
See soecific models listed below 
(Outputs and inputs are isolated) 

DC TO SINE WAVE (11)) HI-TEMP. 
INPUT VOLTAGE RANGE: 24 TO 30 VOLTS DC 

Output Distortion 
Power Harmonic Size Weight Model Price 

Volt·Amps % (See Dwg.) Lbs. Numbert 1 Pc_ 2-4 Pcs. 

5 2.0 4 1.6 S05D-27 A-400 $297 $248 
10 2.5 4C 1.7 SlD-27A-400 301 251 
20 2.5 4B 2.3 S2D-27 A-400 303 253 
30 2.5 6A 2.4 S3D-27 A-400 307 256 
60 3.0 12 4.8 S6D-27 A-400 501 418 

120 4.0 14 8.5 SI2D-27A-400 921 768 

5 2.0 4 1.6 S05D-115A-400 267 223 
10 2.5 4C 1.7 SID-115A-400 271 226 
20 2.5 4B 2.3 S2D-115A-440 273 228 
30 2.5 6A 2.4 S3D-115A-400 277 231 
60 3.0 12 4.8 S6D-115A-400 471 393 

120 4.0 14 8.5 SI2D-115A-400 891 743 

5 2.0 4 1.6 S05D-27A-800 327 273 
10 2.5 4C 1.7 SlD-27A-800 331 276 
20 2.5 4B 2.3 S2D-27A-800 333 278 
30 2.5 6A 2.4 S3D-27A-800 337 281 
60 3.0 12 4.8 S6D-27A-800 501 418 

120 4.0 14 8.5 SI2D-27A-800 951 793 

5 2.0 4 1.6 S05D-115A-800 297 248 
10 2.5 4C 1.7 SID-115A·800 301 251 
20 2.5 4B 2.3 S2D-115A·800 303 253 
30 2.5 6A 2.4 S3D-115A-800 307 256 
60 3.0 12 4.8 S6D-115A-800 501 418 

120 4.0 14 8.5 SI2D-115A-800 921 768 

5 2.0 4 1.6 S05D-27A-1200 327 273 
10 2.5 4C 1.7 SlD-27A-1200 331 276 
20 2.5 4B 2.3 S2D-27A-1200 333 278 
30 2.5 6A 2.4 S3D-27A-1200 337 281 
60 3.0 12 4.8 S6D-27A-1200 501 418 

120 4.0 14 8.5 SI2D-27A-1200 951 793 

5 2.0 4 1.6 S05D-115A-1200 297 248 
10 2.5 4C 1.7 SlD-115A-1200 301 251 
20 2.5 4B 2.3 S2D-115A-1200 303 253 
30 2.5 6A 2.4 S3D-115A-1200 307 256 
60 3.0 12 4.8 S6D-115A-1200 501 418 

120 4.0 14 8.5 SI2D'115A-1200 921 768 

5 2.0 4 1.6 S05D-27 A-1600 327 273 
10 2.5 4C 1.7 SID-27A-1600 331 276 
20 2.5 4B 2.3 S2D-27A-1600 333 278 
30 2.5 6A 2.4 S3D-27A-1600 337 281 
60 3.0 12 4.8 S6D-27A-1600 501 418 

120 4.0 14 8.5 SI2D-27A-1600 951 793 

5 2.0 4 1.6 S05D-115A-1600 297 248 
10 2.5 4G 1.7 SlD-115A-1600 301 251 
20 2.5 4B 2.3 S2D-115A-1600 303 253 
30 2.5 6A 2.4 S3D-lliA-1600 307 256 
60 3.0 12 4.8 S6D-115A-1600 501 418 

120 4.0 14 8.5 SI2D-115A-1600 921 768 

t To have the header located on the mounting base, change the model number character preceding the first dash of Model Number to "8". (Example, S3B·27A·400 
indicates a header out the base.) See page 1851. No increase in price for this service. 

Size A • B C D E F G H J K L M 

4 21/4 23/4 31/4 1.75 2.25 3/4 - - 7/. 11/. - -
4C 21/4 23/4 31/2 1.75 2.25 3/4 - - 7/. 11/8 - -
48 21/2 3 33/4 2.00 2.50 ¥4 - - 1 11/4 - -
SA 2¥4 3 4 2.25 2.50 ¥4 - - 11/. 11/4 - -

12 3 51/2 4 2.50 5.00 21/. - - 11/4 21/2 2.50 -
14 6 6 4 5.50 5.50 2¥. - - 2¥4 23/4 2.75 2.75 

DIMENSIONAL TOLERANCES: FRACTIONS ±~2; DECIMALS .XX ±O.OI5. 

transistor 
5200 W. Jefferson Blvd. / Los Angeles 90016 

(213) WEbster 6-8185 Cable: ABTLABS 
L.ABO R ATO'R I E S, INCORPORATED 
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SECTION 4000 ':4:4;";';,:,::NI::fflIi:' :--... ---------------111111-----.. ----!!!11----.. mID DC to 60 r\:). (Regulated) I 
POWER MODULES 
features 
• -4° to + 160°F ambient 

• 115, 220 and 440 VRMS 
Models 

• 30 to 240 VA 

• All Silicon 

• High Reliability 

• Short Circuit Protection 

• Reverse Polarity 
Protection 

• Close Regulation 

Input Voltage Output Voltage Output Harmonic Size 
Range (VDC) Range" (V RMS) Power (VA) Distortion (%) (See Dwg.) 

11·13 105·125 30 4 KI 
11·13 105·125 60 4 FI 
11·13 105-125 120 5 JI 

11·13 200-240 30 4 KI 
11·13 200-240 60 4 FI 
11·13 200·240 120 5 JI 
11-13 400-480 30 4 KI 
11-13 400·480 60 4 FI 
11-13 400·480 120 5 JI 
22-26 105·125 60 4 KI 
22-26 105·125 120 4 FI 
22-26 105-125 240 5 JI 
22·26 200·240 60 4 KI 
22·26 200·240 120 4 FI 
22·26 200·240 240 5 JI 
22-26 400-480 60 4 KI 
22-26 400·480 120 4 FI 
22·26 400-480 240 5 JI 

* Adjustable between limits shown. 

0000000000 TiJ] Case Kl 
a -5 

0000000000 
a±Jk ~ b -8 LLi @: c -7112 

d -1I2 

~: :'~"AC ".oe 
e -5114 
f -3/4 
II -6112 

rr:9rh d 

Terminal h -3/4 
Functions k -% 

~ }Ext. Sync. 
m-3 

uJL 
n -1114 

tr~'" 
~IO-!lZTHD"'3/8~ 9 +Input 

4 P~ACES 10 -Input 

specifications 
Input Voltage Range 
11·13 VDC on 'K' Models 
22·26 VDC on 'P' Models 
Load Regulation 
±1 % for load change of '12 load to 
full load 
Line Regulation 
±0.2% for specified input voltage 
range 
output Frequency 
Adjustable between 55 and 65 Hz 
by screwdriver adjustment 
Frequency Stability 
±1 % from -4°F to + 160°F 
±1%' over eight hour period at 
constant temperature 
Wave Form 
Sinusoidal, with maximum distortion 
into a resistive load as shown in table 
below. 

Weight Model 
(Lbs.) Number 

20 K3T·lI5·60 
22 K6T·115.60 
30 K12T·lI5·60 

20 K3T:220-60 
22 K6T·220·60 
30 K12T·220-60 

20 K3T-440·60 
22 K6T·440-60 
30 K12T-440·60 

20 P6T·lI5·60 
22 P12T·115·60 
30 P24T·115·60 

20 P6T·220-60 
22 P12T·220-60 
30 P24T·220·60 

20 P6T-440·60 
22 P12T·440·60 
30 P24T-440·60 

Synchronization 
. Terminals are provided for external 

synchronization. Input of 6.3 vrms 
±20 %, 55 to 65 Hz required 
Load Power Factor 
Full rated output VA from unity to 
0.7 PF lagging or leading 
Efficiency 
45% minimum on 'K' Models at nom· 
inal input voltage. 50% minimum on 
'P' Models at nominal input voltage 
Operating Temperature 
-4°F to + 160°F ambient without 
derating, forced air, or heatsinking 
Input Transient Protection 
45 VDe for 0.1 seconds 

Output Voltage and power 
See specific Models listed in the 
table below 

Price 
1 Pc. 2·4 Pes. 

$430 $395 
625 .570 
790 720 

455 415 
645 590 
810 740 

465 425 
660 600 
825 750 

430 395 
625 570 
790 720 

455 415 
645 590 
810 740 

465 425 
660. 600 
825 750 

U[DL[JjJ] Case Fl, Jl 
Fl Jl 

a -5 6112 
LL~. ~;. b -8 12 

-83/4 93/4 

L~:-::,"" "Roe 

C 

d -1114 211. 
e -112 % 

rF:t§~ f -5114 43/4 
Terminal II -3/4 1114 
Functions II 43/4 , '~I UExt. Sync. 

k -6112 9112 

-i=I=$~~ 
m -3/4 % 

!r'''~ 
n -% % 
p -3 3 

~ c±v, • 
.....I......L 

9 + Input 
10 -Input 

transistor 
LABORA.TORIES, INCORPORATE.D 

5200 W. Jefferson Blvd. 

(213) WEbster 6-8185 

Los Angeles 90016 

Cable: ABTLABS 
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SPECIAL CONNECTORS 

Case 
Size A 8 C D H K 

1 11/2 2"14 3 1.00 2.25 - 0 1'1. 
1 A 1'1. 2"14 2"14 1.00 2.25 - 0 1'1. 
18 1'1. 2 2 1.00 1.50 _ 0-
2 17/8 2"14 31/4 1.37 2.25 _ 0 1'/2 
3 23/4 23/4 3 2.25 2.25 - 0 2 
3A 23/4 23/4 23/4 2.25 2.25 - 0 2 
4 2lf4 23/4 31/4 1.75 2.25 - 0 1lf2 
4A 2'12 3 31/4 2.00 2.50 - 0 
48 2lf2 3 3"14 2.00 2.50 - 0 
4C 21/4 23/4 3lf21.75 2.25 - 0 11/2 
5 2"14 2"14 31/42.25 2.25 - 0 
6 2"14 3 31/42.25 2.50 - 0 2 
6A 23/4 3 4 2.25 2.50 - 0 2 
7 2"14 23/4 4 2.25 2.25 - 0 
8 23/4 41/4 3 2.25 3.75 - 1lf4 1'12 
8A 23/4 41/4 2"142.25 3.75 - 3/4 2 
9 23/4 4% 31/42.25 4.12 - 1~. 1'12 
9A 2"14 4"14 3"142.25 4.25 - '12 2 
98 23/4 4"14 31/.2.25 4.25 - 0/8 2 

10 2% 5lf4 3lf42.25 4.75 2.37 - 1'12 11/2 
IDA 3 5 4 2.50 4.50 - - 1/2 2 
II 3 51/2 3'142.50 5.00 2.50 - 0# 11/2 
l1A 4'14 4'12 4 3.75 4.00 - - 1% 1'12 
llC 4'14 51/4 4 3.75 4.75 2.37 - 0 11/2 
12 3 51/2 4 2.50 5.00 2.50 - 1"18 - 2 
12A 4lf2 6 4 4.00 5.50 2.75 - Ot - 2 
13 6 6 31/45.50 5.50 2.75 2.751'1. 1'12 -
13A 5'12 6'12 41/25.00 6.00 3.00 2.50 0 - 1'1. 
14 6 6 4 5.50 5.00 2.75 2.751'1. 1'12 
14A 5'12 7 5 5.00 6.50 3.25 2.50 0 - 2 
15 6 9 3%5.50 8.50 4.25 2.753!f2 - 2 
15A 61/4 73/4 6 5.75 7.25 3.62 2.87 0 - 2 
16A 6% 7'12 4lf46.25 7.00 3.50 3.12 1lf2 1'12 
17 6 12 4 5.5011.505.75 2.752% 
17A 7 8 41/46.507.50 3.753.25 1 
18 8"14 9"14 5 8.25 9.25 4.62 4.1227/8 

MILITARY CONNECTORS 

The following military type hermetically sealed connect
ors are available on all Abbot! power modules with output 
voltages up to 740 volts. A special high voltage ceramic 
connector (manufactured by AMP, Inc.) is available on 
power modules with output voltages above 3650 volts DC. 
The additional costs for various connectors, together with 
their mating part are listed. Simply change the model 
number character preceding the first dash to "A" to have 
a connector extend out the too surface (opposite the 
mounting basel. Example: VOSA-SA indicates a connector 
out the top surface. VOSC-5A indicates a connector out 
the mounting base. 

CONNECTOR MFGR. MATING PART MODIFY MODEL NO. PRICE 

1 PC. 2-4 PCS. 

MS3113H-12-10P BENDIX MS3116F-12-10S See Abov,e add $30 add $20 
or 

CANNON 

833589 AMP. INC. 832692·2 Add "AMP" and add $60* add $40 
(2 ft. leads) see above 

* Price includes two each high voltage connectors and their mates, one for each polarity. 

OTHER OPTIONAL FEATURES are available at additional cost: 
SHORT CIRCUIT PROTECTION -All regulated modules listed 
in this catalog have built-in electronic short circuit protection 
(a short circuit across the output terminals will not damage 
the unit) except Model T's, U's, and V's. Special short circuit 
protection is available on these models at an additional cost 
of $25 for its inclusion in one unit, and $20 in 2-4 units. 
Simply add an "S" after the character preceeding the first 
dash of the model number. ij;xample: V05DS-5A indicates 
short circuit protection has been included. 

transistor 

LABORATORIES, INCORPORATED 

REMOTE OUTPUT ADJUSTMENT - Provision for locating an 
adjustment potentiometer in a remote location from the 
power supply can be made at an additional cost of $30 
for its inclusion in one unit and $20 in 2-4 units. Simply 
add an "R" after the character preceeding the first dash of 
the model number. Example: V05DR-5A indicates the remote 
output adjustment feature has. been included. (Special ter
minal arrangement includes two additional terminals for 
connection to a remote potentiometer.) 

5200 W. Jefferson Blvd. / Los Angeles 90016 

(213) WEbster 6-8185 Cable: ABTLABS 
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VOLTAGE REGULATED 
LABORATORY POWER SUPPLY 
FOR ONLY $98. 
Acapian's compact K55 labora~ 
tory power supply delivers 300 
ma over an adjustable range of 
1.25 to 30 volts. Load regulation 
is ±O.S% 'or 50 mY, whichever 
is greater. Ripple is 1 mv rms. 
The K55 contains all-silicon 
semiconductors and is short
circuit proof. It stands only 
S¥4 inches high, weighs only 3 
pounds, and costs only $98. 
Availability ... only 3 days. 

MAINE, N.H., VT~. CONN. (EXCEPT FAIRFIELD CO.), MASS., R.I. 
New England Marketing Assoc., Inc. 

PENNA. (EAST) 
Beil & Whitaker, Inc. 

55 Salem St., Lynnfield, -Mas.s. 01940; Tel: {517} 245·9530 
P.O. Box 151, Branford, Conn. 06405; Tel: (203) 488·7279 

NEW YORI( STATE (EXCEPT METRO) 
L-Tron Corp. 
P.O. Box 147, Skaneateles, N"Y. 13152; Tel: (315) 685-6172 
P.O. Box 114, Latham, N.Y. 12110; Teh (518) 785·5032 
140 Keller St., Rochester, N.Y. 14609; Tel: (.716) 436-4410 

METRO N.Y., LONG ISLAJIID, N.J. (NORTH), 
FAIRFIELD CO., CONN. 
J. N. Sweeney & Company, Inc. 
5 Fox Meadow Ct., Woodbury, N.Y. 11797; Tel: (516) 692-4222 

METRO PHILA., N.J. (SOUTH), DELAWARE 
Martin Electric Co. 
118 Valley Road, Ardmore,.Pa. 19003; Tel: (215) 649-6332 

\ 3623 Jacksonwald Ave., Reading, Pa. 19606; Tel: (215) 779-2610 

PENNA. (WEST), OHIO, KENTUCKY, MICHIGAN 
J. C. Hofstetter Co. 
3300 So. Dixie Dr., Dayton, Ohio 45439; Tel: (513) 298-0662 
5168 Valley View Drive, Medina, Ohio 44256; Tel: (216) 241-4880 

MD., VA.,'W, VA., WASH., D.C. 
Doss Electronics, Inc. 
6660 Security Blvd., Baltimore, Md. 21207, Tel: (301) 944-1900 

N.C., S.C., TEN~. 
Jake Rudisill Assoc., Inc. 
1225 Harding Place, P,O. Box 4245, Charlotte, N.C, 28204 
Tel: (704) 377-6901 

See YELLOW SECTION fOr Local Offices, pnones 

FLA., GA., ALA., MISS. 
Gentry Assoc" Inc, 
550 No. Bumby Ave., Orlando, Fla. 32803; 
Tel: (305) 841-7740; TWX: (810) 850·0136 
P.O. Box 13513, Station K, Atlanta, Ga. 30324; Tel: (404) 874·4661 
Rm 422, 2109 W. Clinton Ave., Huntsville, Ala. 35805, 
Tel: (205) 534-9771 - 536-5306; TWX: (510) 726-2220 

IND., ILL. (NORTH), wise. 
Potter-Mac Co. 
6778 Northwest Hwy., Chicago, III. 60631; Tel: (j12) 775-6626 

MINN., N.D., S.D. 
Kirkeby & Associates, ·Inc. 
821 2nd Ave. N-., Minneapolis, Minn. 55405, Tel: (612) 371·3239 

eem 11969 



MO., KANS., IOWA. NEBR., ILL. (SOUTH) 
Contact Factory 

COLO., UTAH, N. MEX., ARIZ., IDAHO (SOUTH), MONT. (EAST) 
Compar Rocky Mountain 
P.O. Box 1607, Scottsdale, Ariz. 85252; 
Tel: (602) 947-4336; TWX: (602) 949-0182 
300 E. Hampden Ave., Suite 401, Englewood, Colo. 80110i 
Tel: (303) 781-0912; TWX: (303) 789-2418 
2125 San Mateo Blvd" N.E., Albuquerque. N. Mex. 87110; 
Tel; (505) 265-1020; TWX: (50S) 243-9570 

TEXAS, OKLA., ARK., LA. 
Texelec, Inc. 
2500 Little Creek Dr., Richardson, Texas 15080i 
Tet: (214) 235-3821 

CALIF. (SOUTH), NEVADA 
Wieler & Co. 
10842 S. Paramount Blvd., Downey, Calif. 90241: 
Tel: (213) 861-9223; Tel: (213) 713-5982 
San Diego: Tel: (714) ZE2-9047 

CALIF. (NORTH) 
Held & Mallard, Inc. 
1494 Oddstad Or., Redwood City, Calif. 94063; 
Tel: (415) 369-4871 

Ma'VIN. SECTION 4000 

WASH., ORE., MONT. (WEST), IDAHO (WEST) ALASKA 
Jud Le Brun Co. 
1123 S.W. Yamhill St., Portland, Ore. 97205; Tel: (503) 224·7710 

CANADA 
Ahearn & Soper, Ltd. 
844 Caledonia Rd., Toronto 19, Ont.; Tel: (416) RU9·4325 

Acopian Corp., Easton, Pennsylvania 18042, (215) 258-5441 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1853 



NEW CREATIVE APPROACHES 
TO ENERGY CONVERSION YIELD 
SUPERVERTERS* and MULTIPLE INVERTER SYSTEMS 

Continuing, long range energy conversion studies by Aerospace Avionics, Inc. 
have provided a firm engineering base for the development of a wide spectrum of 
energy conversion devices for the maximum utilization of available power. Many of 
these products are now operational aboard aircraft, undersea vessels, nuclear
powered craft and in the field. Superverters and Multiple Inverter Systems are two 
current examples of this Aerospace capability. 

Now replacing rotary inverters in single-phase applications, Superverters 
offer significant advantages in terms of performance, reduced size and maintenance. 
These units incorporate state-of-the-art waveform synthesis techniques, provide 
excellent voltage regulation and sustained overload capability. 

Multiple Inverter Systems achieve utmost efficiency in utilization of minimal space. 
They consist of three electrically independent, all-silicon, solid state inverters pro
viding 600 VA, single-phase, 400 Hz; 400 VA, single-phase, 60 Hz; and 100 VA, 
3-phase 400 Hz from a single 28 VDC source. In addition they afford significant 
economies in terms of spares provisioning, common documentation and continuity 
of maintenance. 

80th inverter lines are readily available in the models specified herein or modified 
to meet your particular project requirements. 

INVERTERS, 

MODEL SV250, 
250 VA 
Static Inverters 

POWER AND FREQUENCY CONVERTERS 
5 VA TO 10 KVA .... -

• Single and 3-phase sine and square wave outputs 

• Voltage and current regulated, short circuit 
protected 

• Efficiencies to 95% 

• Packaging variations in accordance with most 
military and commercial specifications including: 

Airborne: 
MIL-E-5400, TSO C7C 

Shipboard: 

FEATURES: 

• Delivers up to 250% of rated current 
• Continuous duty operation 
• Altitude to 70,000'; Temp. -54· to +71·C 
• Overload, transient and short circuit protected 
• Convection cooled 
• Replaces MS rotary inverters 

MODEL NO. SV1500 
Multiple inverter System 

FEATURES: 
MIL-T-945, MIL-T-21200, MIL-T-16400 

Undersea: 
Pressure housings for pressures to 
20,000 psi 

• Automatic shutdown with front panel indication 
for: (1) Voltage deviation greater than ± 10%, 
(2) Frequency deviation greater than ± 10%, 
(3) Heat sink temperature greater than 120 C. 

• Overload current limiting 
• Continuous duty operation 
• Plug-in circuit cards 
• Internally illuminated meters with dimmer 
• Off ground input and output operation 
• Small size (14IX14IX16") 

1500 OCEAN AVENUE, BOHEMIA, N. Y. 11716 • 516 IT 9·9200 
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ARNOLD I MAGNETICS POWER CONVERSION EIJUIPMENT 

SMALL SIZE LIGHT WEIGHT SOLID-STATE RELIABILITY 
Arnold's complete line of miniature modularized converters and 
power supplies features an extremely high power-to-volume ratio ... 
exceptionally light weight ... and solid-state reliability in the smallest 
power packages available anywhere. 

WIDE RANGE OF INPUTS and OUTPUTS 
The Arnold line of power modules includes output voltages from 
2 volts to 20,000 volts DC, output current from 100 micro amperes 
to 15 amperes. 

BROAD RANGE OF APPLICATIONS 
Applications cover the entire spectrum of industry power require
ments from the smallest to the largest, from 3 watts in 3 cubic inches 
to 400 watts in 190 cubic inches - available, in most instances, as 
standard off-the-shelf equipment. 

SPECIAL LOW PRICE ON SMALL QUANTITIES 
Arnold's present priCing formula incorporates a sharp price drop in 
the 2 - 4 unit range as well as in the larger quantities. The delivery 
is from stock to two weeks. 

PERSONAL SERVICE 
Regardless of the size of the order, Arnold's policy is one of personal 
service through our Project Manager - Technician team concept. 
This concept is based upon personal monetary gain for the team 
unit .. the faster the delivery in an efficient, quality controlled effort, 
the greater the personal gain for the individual members of the team 
through participation in a percentage of the gross sale after delivery. 
During the past 14 years, the participation by the product team 
involved in the order has produced an unparalleled ability to deliver 
quality products per customer requirements, and has developed a 
tremendous bank of personal and company knowledge to solve the 
most exacting power problems. 

NEW FACILITIES 
In 1968, Arnold moved into new facilities, especially designed to 
meet their individual needs for some years to come. Located in the 
heart of the Southern California electronics industry, the additional 
space will be devoted to development, display and manufacture of an 
expanding number of state-of-the-art products. In addition, both the 
progressive increase in production and the new space available now 
make it possible for Arnold to again seek men with backgrounds in 
either the technical or sales engineering areas to form new Project 
Manager - Technician Teams. Inquiries are invited. 
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ARNOLD I MAGNETICS DC-DC CONVERTER MINIATURE, SOLID-STATE 

DC-DC CDNVERTER-3 WATT SUBMINIATURE (3.8 OZ., 3.3 CU. IN.) 

ONE-HALF 
ACTUAL SIZE 

-- _ ~ 1 
(2) 6-32 THO MTG. HOLES ~2 L 

1/4 MIN DEEP MAX ! 
TEFLON (RED & BlK) INSULATED TERMS. 

TEFLON (WHT) FOR "CT" VERSIONS 

ARNOLD I MAGNETICS 
ARNOLD MAGNETICS 

CORPORATION 
11264 Playa Court, Culver City, California 90230 
Phone: (213) 870-7014 TWX 910-343-6468 
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DC SINE WAVE INVERTER 400 CYCLE. SOLID-STATE. MINIATURE. 2 WATTS 
PER CU. IN. 

11 2., 
All 

MODELS 1 1.25 
ALL 

L-________ --l7S 

,- -I 

AVAILABLE VOLTAGES: 6-440 VRMS 
AVAILABLE FREQUENCIES: 360-10,000 Hz 

FEATURES 
MINIATURE SIZE 
LOW HARMONIC DISTORTION 
CLOSELY REGULATED OUTPUT 
SHORT CIRCUIT PROTECTED 
12 OR 24 V INPUT 
HERMETICALLY SEALED 
RFI PER MIL 1-6181 
MEETS MIL-E-5272 & 7894 
FAST DEI.IVERY 
FULLY ENCAPSULATED 
FIRST UNIT BUILT 10 YEARS AGO 

SPECIFICATIONS 
VOLTAGE REGULATION ±1 % 
FREQUENCY REGULATION ±.3% 
VOLTAGE ADJUSTMENT ±5% 
TEMPERATURE -55° to + 70°C 
ENVIRONMENT MIL-E·5272 
TOTAL HARMONIC DISTORTION 3% MAX. 

HOW TO ORDER 
FOR STANDARD UNITS 
Specify simply: Model "SKB" static inverter (This 
standard unit will have an input of 28 VDC and an 
output of 115V 400 cps). 

FOR SPECIAL UNITS: 
Specify Model "SK" followed by termination desired, 
nominal input voltage, output voltage and output 
frequency. 

EXAMPLE 
SKA·28-115·400-40 

SK A-28 
Model Termi- Nominal 

nation Input 
Voltage 

115 - 400 - 40 
Output Output Output 
Voltage Frequency Power 

TERMINATION DESIGNATION: 
Wire leads out end "B" (standard configuration) 
AIN connector: "A" (Add $25.00) 
Wire leads out bottom: "C" (Add $15.00) 

DC-DC HIGH VOLTAGE MINIATURE. SOLID-STATE. REGULATED 5KV-20KV 

FEATURES 
• MINIATURE SIZE (46 CU. IN.) 
• RELIABLE - TOTALLY ENCAPSULATED 
• OVERVOLTAGE, OVERLOAD AND POLARITY 

REVERSE PROTECTION 
• ADJUSTABLE OUTPUT: (40% TO 105% Eo) 
• INTERNAL CORONA CONTROL 
• DELIVERY - STOCK TO 6 WEEKS 

SPECIFICATIONS 
INPUT VOLTAGE: 26 to 30 VDC AT 2.5A MAX. 
LOAD REGULATION: 1f2 TO FULL LOAD 0.2% - NO 

LOAD TO FULL LOAD 0.5% 
LINE REGULATION: FOR VARIATIONS OF INPUT FROM 

26 TO 30 VDC LESS THAN 0.24% 
TEMPERATURE: 0° TO 50°C LESS THAN .05% 10C MODIFICATIONS 

HOW TO ORDER 

B - Taps in 2KV steps 
T - Built in time delay 

Specify Model Number, Output Voltage in 
K.V.D.C. Example: SFU-20T will deliver 20,000 
VDC at 1.5 MA with built in time delay. 

Q
-l885.~. (4) 6·32NC 2B-lI4 DEEP 

-+- T 
~r:: 2.750 ±.oos .. 
SURFACE I 

..- -$-.1.. 

ARNOLD I MAGNETICS 
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WEIGHT; 49 oz. (APPROX.) 

YOLUMl' 46 IN'. 

ARNOLD MAGNETICS 
CORPORATION 

11264 Playa Court, Culver City, California 90230 
Phone: (213) 870-7014 TWX 910-343-6468 

See YELLOW SECTION for Local Offices, Phones 1857 
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ARNOLD I MAGNETICS POWER CONVERSION EQUIPMENT 

MINIATURE POWER TRANSFORMERS 

Input - 115V 400 cycles 1 phase 

Temp. - -55°C to 100°C 

Environment - Encapsulated to meet MIL E 52720 or MIL T 27A 

Output - Up to three windings 

HOW TO ORDER 
EXAM PLE: TN B 500 CT/20 - 26/3.8 - 6.3/3.2 HE 

Series No. PrimaryVRMS Secondary Secondary Termination 
VRMS/AMPS VRMS/AMPS Hookend 

NOTES: 1. Specify HS for hooked pins outside 
Specify HE for hooked pins out end 

Specify SE for straight pins out end 

Specify LS for flexible leads outside 

2. For additional information and quotation send us your 
requirements. 

MINIATURE INDUCTORS 

HOW TO ORDER 
EXAMPLE: lTV 15 HS 

Series No. Inductance (M H) Termination (See note' 1) 

CASE TYPE B 

01 
+I L 1--1. 

IOi: :;~I w 

S~D 10-32 T 
4 REQD. 
SOLDER 

TERMINALS 

CASE TYPE C 

CASE TYPE A 

T 
..l. 
w 

T 
1+ 

6-32 THO 

~ERT 

h q: 
SEE NOTE 1 

TOROIDAL COIL WINDER 
Sets up quickly ••• easy to operate ••• takes 
wide range of wire sizes 

• Min. finished hole size: .18 in .• Max. finished 
toroid 0.0.: 4.0 in. • Winding speed: 1500 
turns/min .• Wire range: AWG 44 to AWG 26 
• Dual, self-checking turns counting system • 
Loading (wire length) counter· Core range: %2" 
1.0. to 4" 0.0. to 1V2" high. 

LABORATORY USE - Change wire and core 
size in 45 sec .• PROOUCTION USE - 1500 
turns per minute· Insert core and load in 20 
sec .• Model WTA - $890.00 includes all rings, 
counters and accessories • Model WTB
$750.00 without electronic counter or extra rings. 

ELECTRONIC LOADS (OR CURRENT 
LIMITERS) MODEL LGA 
GENERAL SPECIFICATIONS • Load Voltage 
Range: 2-50 Volts DC • Load Current Range: 
0-30 Amps DC • Load Power: Continuous' 200 
Watts, 50% more power for short periods· Exci
tation Source: 120V 50-500 Hz, 50 Watts • 
FEATURES· Used in place of load resistors for 
testing power supplies, batteries & amplifiers· 
Maintains constant current at value selected 
(will, therefore, limit the maximum current de
livered to another load (connected in series) 0 to 
V2, to full current setting' May be switched from 
o to '12, to full current setting' No switching
continuous current adjustment with near infinite 
resolution • May be par
ailed for increased cur
rent rating • USES • 
Power resistor substitute 
• Load bank substitute· 
Constant current load 
• PRICE: From $350.00 
(in single piece quantity) 
• DELIVERY: 4-6 weeks 
ARO. 

LINE SPIKE FILTER 
MODEL FLO 
Missile and aircraft applications 
VOLTAGE: to 35 VDC 
CURRENT: to 4 AMPS 
CONSTRUCTION: Steel can with mounting studs 

and pin terminals on bottom 

TEMPERATURE: -25°C to +850 C 
ENVIRONMENT: MIL-T-27A 
ATTENUATION: Of transient 

currents & 
voltages 

0- 1.2 KC: 3 db min. 
1.2 - 2.4 KC: 10 db min. 
2.4 KC - UP: 27 db min. 
WEIGHT: 8 Oz. 
PRICE: 1 pc. $45.00 

ARNOLD I MAGNETICS ARNOLD MAGNETICS 
CORPORATION 

11264 Playa Court, Culver City, Californ a 90230 
Phone: (213) 870-7014 TWX 910-343-6468 
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CiAMJciah.rl SpJlCialf.i£L CD. 
1751 MAIN STREET, OREFIELD, PENNSYLVANIA 

Input: 105-125 volts AC. 50-60 cycles. 
Regulation of DC Voltage: Better than 1% for loads of 0 to 100 rna. 
and line voltage variations from 105 to 125 volts. 
Isolated Output: Both positive and negative sides of the output are 
iso1ated from ground. Either side may be grounded or the output may 
be left floating. 
AC Output for Filaments: An isolated AC voltage of 6.3 volts AC r.t 
3 amperes is available at the output terminal connections. 
Overload Protection: A fuse mounted on the front panel protects supply 
against external overloads or internal failure. 
Input and Output Connections: All input and output connections are 
made to a single terminal strip conveniently located on the rear of the 
chassis. 

SUB·CHASSIS MOUNTING 
Sub-chassis mounting type regulated power supplies are designed to save 
space and money_They can be mounted on a chassis along with other 
components and thereby save space which would be used by' a relay rack 
mounting supply. Savings are made in the size and cost of the cabinet 
required for a job along with the lower cost of the sub·chassis mounting 
supplies. 

SAME AS MODEL 1 AND 11 EXCEPT 
Dim~nsions: 9" wide, 83,4" long, 4%" high above chassis, 1%''' clearance 
reqUIred below chassis. Size of cut-out required, 81;4" wide x 8", high. 
Location of four mounting holes: 8%" wide x 811j32" high. 
Chassis Finish: Aluminum. 
Controls: DC output voltage control adjustable from the top side of the 
chassis. 

MODEL 

2 
12 

OUTPUT 

OUTPUT VOLTAGE 

200·325 V.D.C. 
75·200 V.D.C. 

MOUNTING 

200-325 V.D.C., 0-100 M.A. RACK MOUNTED 
REGULATION RACK MOUNTED 

LINE BETTER THAN 1% 

RIPPLE 

10 M.V. MAX. 
5 M.V. MAX. 

SIZE 

SEE AllOVE 

SEE ABOVE 

LOAD BETTER THAN 1 % SUB-CHASSIS MOUNTING SEE ABOVE 
RIPPLE 10 MV R.M.S. MAX. CABINET SEE ABOVE 

ELECTRONICALLY 
REGULATED 

D.C. 

CONSTANT VOLTAGE 
POWER SUPPLIES 

RELAY RACK MOUNTING TYPES 

-BK (BLACK RIPPLE FRONT PANEL) 

-GR (GRAY RIPPLE FRONT PANEL) 

Dimensions: Standard 19" relay rack -mounting. Panel width: 19 inches, 
Panel Height: 5'14 inches; Depth Behind Panel: 7'14 inches. 
Cabinet Finish: Standard Black ripple enamel. 
Controls: Rear Chassis-DC output voltage control. Front Panel-Pilot 
light, input power switch, and fuse. 
High Quality Components: Only components of the highest quality are 
used in this equipment insuring you years of trouble-free dependable 
operation. 
Accessibility: By removing two small screws, the front panel may be 
removed while the supply stays mounted on a relay track or cabinet. This 
allows quick and easy inspection. 

MODEL 

1 
11 

OUTPUT VOLTAGE 

200·325 V.D.C. 
75-200 V.D.C. 

CABINET MOUNTING 

RIPPLE 

10 M.V. MAX. 
5 M.V. MAX. 

An ideal unit for bench work or assembly into equipment. 

SAME AS MODEL 1 AND 11 EXCEPT 
Input Connections: A line cord at rear of cabinet. 
Output Connections: 5 way binding posts. 
Dimensions: 5" wide, 7" high, 16'" deep. 
Panel Finish: Aluminum. 
Cabinet Finish: Gray enamel. 
Controls: D.C. output voltage on front panel. 
Meters: Output voltage. 

MODEL OUTPUT VOLTAGE RIPPLE 

3 
13 

200-325 V.D.C. 
75·200 V.D.C. 

MODEL P2 PANEL $9.00 

10 M.V. MAX. 
5 M.V. MAX. 

Mounts two Model 2 or 12 power supplies side by side in a 19 inch relay 
rack space 8%" high. 

WEIGHT COLOR MODEL PRICE 

20 POUNDS GRAY COVER 1-GR $69.50 

20 POUNDS BLACK COVER l·BK $69.50 

15 POUNDS ALUMINUM CHASSIS 2 $64.50 

20 POUNDS GRAY 3 $79.50 

75-200 V.D.C., 0-100 M.A. RACK MOUNTED SAME AS I-GR 20 POUNDS GRAY COVER 11-GR $79.50 
REGULATION 

RACK MOUNTED SAME AS 1-BK LINE BETTER THAN 1 % 20 POUNDS BLACK COVER 11·BK $79.50 

LOAD BETTER THAN 1% SUB-CHASSIS MOUNTING SAME AS 2 15 POUNDS ALUMINUM CHASSIS 12 $74.50 
RIPPLE 5 MV R.M.S. MAX. CABINET SAME AS 3 20 POUNDS GRAY 13 $89.50 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1859 
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I. B8bro~IHbriB OOrIOrBbiOD· ~iJ 
125 WEST PROVIDENCIA AVENUE, BURBANK, CALIFORNIA 91502 

TELEPHONES (213) 849·4759, 842·0933 

.... ' . . CUSTOM POWER SUPPLIES DESIGNED & BUILT TO YOUR SPECIFICATIONS 

Astro-Metrix Corporation, division of J.K.F. Indus
tries, has the complete in-house capabilities for 
design and production of custom and O.E.M. sys
tem power supplies. Our entire DC power supply 
capability is directed toward filling the volume re
quirements of the original equipment manufacturer. 
We are currently manufacturing computer power 
supplies based on constant voltage transformer 
pre-regulators, high frequency switching pre-regu-

MODEL AMC-M-338 
SPECIFICATIONS 

Input: 105·125 VAC 47·65 CPS Regulation: .1 % 

Output: 5v ·13a Ripple: 10mV 
+ 12v· 6a 
-12v· 4a 
+ 6v· 2a 

Size: 5" x 19" x 20" 
Price: $530.00 ·100 up 

+ 12 volt sequence by computer logic 

MODEL S-1070 
SPECIFICUIONS 

Input: 105·125 VAC 47·470 CPS Ripple: lOmV p.p 
Output: + 12V @ 6 amp Price: $165.00 Production 
Regulation line and load: .1 % Quantities 

MODEL AMCRC-36-200 
SPECIFICATIONS 

Input: 220/440 VAC 

Output: 0·36V de 
0·200 Amps 

Regulation line and load: .1 % 

Ripple: .1 % 
Output impedance: .005 ohms 

Price: $3,950.00 ea 

lators, phase controlled SCR regulators as well as 
standard transformer input. Extensive use of inte
grated circuits reduce circuit complexity. With the 
in depth experience available at Astro-Metrix Cor
poration the most ideal fundamental design can be 
applied in manufacturing, resulting in low cost and 
high reliability. 

Typical multiple output O.E.M. power supplies: 

MODEL AMC-M-270 
SPECIFICA.TlONS 

Input: 105·125 VAC 47·470 CPS Regulation line and load: .1 % 
Output: + 18V @ 3.5a Ripple: lOmV p.p 

+ 12V @ 1a Price: $175.00 Production 
- 6V @ 1.5a Quantities 

MODEL AMC-VA-125-30 
SPECIFICATIONS 
Input: 0·125V de 

Regulation: ±10% 
Ripple: 1% 
Current: 0·30 

Amps de 
Price: $725.00 ea 

MODEL AMCRC-36-20 

Input: 105·125V dc 
Output: (Volts) 0·36V de 

(Amps) 0·30 
Regulation: .005% line 

.005% load 

SPECIFICATIONS 
Ripple: 1mV RMS 

Output Impedance: .005 ohms 
Programmable: 1,000 ohm/volt 

Ambient: 0·70°C 

1860 See YELLOW SECTION for Local Offices, Phones eem/1969 
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SOLID STATE SINE-WAVE OUTPUT FREQUENCY CONVERTERS /400 CPS and 60 CPS 
• All Silicon • Short-Circuit Proof· MIL-Type Construction for a heavy weight and bulky (50-60 cps) input power trans

former has been eliminated, which also reduces much of the 
heat generated inside the unit. The magnetics are also "Class 
F" for reliability and overload capability, and can be ordered 
to meet MIL-T-27 if desired. 

• High Efficiency • Low Cost • Compact • Light Weight 
• 3 </> Models Have Independent Voltage Regulation/Phase. 

This NEW type of frequency converter was researched and 
developed by ASTRO-METRIX CORPORATION to meet the 
ever growing market for smaller, lower cost A.C. power sup
plies. The industry-praised design employs a high-efficiency 
switching regulator coupled with an equally high-efficiency 
filter network. By providing transformer isolation in the 
higher frequency output end of the power supply, the need 

The standard Models come with input circuit-breaker, pilot 
lamp and output terminals on the front 19" Relay panel; the 
rear panel is blank except for 6 ft. line cord. The list of 

SPECIFICATIONS COMMON TO ALL STANDARD 
MODEL FREQUENCY CONVERTERS 

Input: 105 to 125 VAC, 47 to 65 CPS 
Voltage Regulation: less than ±1.0% 
Voltage Modulation: less than ±0.5% 
Frequency Stability: ±0.25% (See Options) 
Recovery Time: 25 msec 
Output: 105 to 125 VAC, 400 CPS (see Option) 
Distortion: Less than 3.0% 
Ambient Temperature: OOC to + 55°C (see Option) 
Semiconductors: Silicon 
Power Factor: ±O.7% 

SOLID STATE SINE-WAVE 
OUTPUT FREQUENCY 
CONVERTERS / 60 CPS 
SPECIFICATIONS COMMON TO ALL STANDARD 
MODEL FREQUENCY CONVERTERS 
Input: 1151200 VAC, 400 CPS, 3 Phase, Steady 

Vo ~t~ai: R~~.:talt\~~;D:zg~. 
Frequency Stability: ±0.5%. 
Protection: Short Circuit, Overvoltage, Undervoltage. 
Efficiency: 85%. 
Output: 105/125 VAC, 60 CPS. 
Distortion: 5%. 
Ambient Temperature: OOC to 550 C. 
Semiconductors: Silicon. 
Power Factor: ±0.7. 
RFI: Designed to Mll·I·6181D. 

Model 
Number 

CC-506-1S 
CC-l006-1S 
CC·2006·15 
CC·5006·15 

CC·l006·3S 
CC·2006-3S 
CC·5006-3S 
CC·l0006·3S 

OPTIONS (below) enables you to CUSTOMIZE a unit to your 
individual needs simply by adding the appropriate suffix 
letters after the Model Number. 

AVAilABLE OPTIONS 
Select from the chart below the desired Model 
Number to meet your needs by Phase and VA 
rating. Then select from the list of OPTIONS the 
suffix letter(s) that corresponds to the option(s) 
needed to customize the standard model to your 
requirements and add them to the Model Number. 
EXAMPLE, FC·104·1S·V·H would be a 100 VA, 110 
Ltnit with a volt meter and handles added. 

Add SUFFIX 
A Adjustable output voltage - 0 to 130 VAC at 

full·rating. Not available on 3 1> or low dis· 
tortion models. 

e CUrrent Meter ±3% accuracy. 
o Distortion less than 0.5%. 

F Frequency stability of 0.01 %. 
H Handles on front panel. 
J Voltage adjust ±10% control on rear panel. 
K Frequency adjust ±5% control on rear panel. 
M Frequency meter 400 CPS ±20, Accuracy ±0.1 %. 
P 47 to 480 CPS operation. 
R Rear panel terminals for Output. 
S Synchronization terminals on rear panel to sync 

two identical units. 
T Temperature range from -55°C to +71°C. 
V Voltmeter ±3% accuracy. 

other output frequencies and voltages are 
available on request. Please contact the 
factory or our representatives to obtain other 
modifications not listed above. 

r---~M~od~e~I---'--~~-'~~~-'~~~-'~~~-'~A-pp-r-.-' 

Number Weight 

FC-l04·1S 
FC-1S4·1S 
FC-2S4-1S 
FC-4S4-1S 

FC·204·3S 
FC·304·3S 
FC·4S4·3S 
FC·7S4·3S 

25 
25 
30 
45 

50 
50 
60 
90 

ALL SILICON SINE-WAVE OUTPUT FREQUENCY 
CONVERTERS / 400 CPS 
SPECIFICATIONS COMMON TO ALL STANDARD 
MODEl FREQUENCY CONVERTERS 
Input: 220/440 ±10% VAC, 60 CPS. 
Voltage Regulation: Less than ±l.O%. 
Voltage Modulation: less than ±0.5%. 
Frequency Stability: ±O.25% (See Options). 
Recovery Time: 25 msec. 
Output: 105 to 125 VAC, 400 CPS (See Option). 
Distortion: less than 3.0%. 
Ambient Temperature: OOC to + 55°C Forced 

Air Cooled. 
Semiconductors: Silicon. 
Power Factor: ±0.7%. 

Model 
Number 

I·PHASE 
FC·t004·1S 1 KVA 19 
FC-2004·1S 2 KVA 19 
FC·5004·1S 5 KVA 19 
FC·l0004-1S 10 KVA 30 
FC·20004·1S 20 KVA 36 

3·PHASE 
FC-l004·3S 1 KVA 19 
FC·2004-3S 2 KVA 19 
FC-5004-3S 5 KVA 19 
FC-l0004-3S 10 KVA 30 
FC-20n04·3S 20 KVA 36 

14 22 
21 22 
31 22 
48 30 
68 32 

14 22 
21 22 
48 24 
48 30 
68 32 

Appr. 
Weight 

120 
225 
400 
600 
900 

150 
300 
500 
750 

1000 

POWER 
CONVERSION 
using 
(Silicon 
Controlled 
Rectifier) 

MILITARIZED FREQUENCY CHANGERS - Astro-Metrix Corporation Frequency Converters are designed to con
vert Mil 400 CPS 3 phase power to 60 CPS single phase at high efficiency thru the use of silicon semiconductors operating 
in switching mode. 

The converters provide power for teletypewriters, test equipment, communication equipment and various other ground support 
equipment 
SPECIFICATIONS: 
Input Voltage: 115/200 VAC ±13%. 
Input Configuration: Three Phase, 4 Wire Wye. 
Input Frequency: 360 CPS, 440 CPS. 
Ouptut Voltage: 115 Volts RMS. 
Output Frequency: 60 CPS ±1 %. 
Voltage Regulation: ±3 Volts for 0 to 100%. 

Cha.nge in load and for ±13% change in 
Input line Voltage. 

INOIVIDUAL 

MC·400·1S MC-750-1S 

Output 
Power 400VA 750VA 
Weight 251bs 60 Ibs 
Size 7.796 W x 10.125 W x 

4.965 H x 7.625 H x 
19.398 0 19.5625 0 

Other sIZes available upon request. 

eem /1969 

Power Factor: 0.75 lagging to Unity. No Load 
to Full load. 

Distortion: 5% Maximum Distortion for All 
Conditions of line, load and Temperature. 

Starting Time: 3 Seconds Maximum. 
Common Connection: Input and Output Completely 

Isolated. 
Overload: Overcurrent protection in Both Input 

and Output lines. 

MOOEL SPECIFICATION 

MC-1500·1S MC·3500·1S MC-BOOO·1S 

1.5 KVA 3.5 KVA 8.0 KVA 
70 Ibs 87 Ibs 225 Ibs 

19.00 W x 8.99 W x 20.00 W x 
10.50 H x 12.12 H x 12.12 H x 
12.00 0 21.89 0 23.50 0 

See YELLOW SECTION for Local Offices, Phones 

Efficiency: 82% Minimum at Rated load. 
RFI: Radiated Mll·STD·826 Class G. Conducted 

M I L·STD·826 Class G. 
Circuit Breaker: Self Contained Magnetic Circuit 

Breaker in Input lines. 
Temperature Range: STD - 30 0 C to + 71 DC. 

OPT - 500 C to + 71 DC. 
Time Indicator (Optional): Elapsed Time Indicator 

Non·Resetting 9999.9 Hours Numerical Form. 

1861 
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Astro-Metrix Corporation has developed unique high 
frequency switching circuitry which combined with 
our in-house high voltage transformer capability 
results in truly outstanding high voltage power sup
plies for CRTs display and monoscope character 
generator display tubes. The power supplies can 
withstand repeated HV arcing and short circuiting 

SPECIFICATIONS 

Typical Unit: HIGH VOLTAGE 

Input: 25V de 
Output #1: ~ 1800V l.SmA 
Regulation Line and Load: .1 % 
Ripple: .01 % 

Output #2: + 12 KV 
Regulation Line and Load: .5% 
Ripple: .1 % 

Output #3: +400V SmA 
Regulation: .1 % 
Ripple: .1 % 

Output #4: + 1500 to 2000V de 
Adjustable for focus 
10uA output 

Price: 500 up less than $150.00 

SPECIAL HIGH CURRENT POWER SUPPLIES 

MOOEL AMCRC 36·2008 MOOEL ARPS 12·24·5000 

CALIFORNIA 91502 

without damage. We have produced thousands of 
regulated HV dc power supplies for the industry in 
the last two years resulting in over 1,000,000 oper
ating hours. These proven designs can be adapted 
to your requirement usually with a minimum of 
change. 

Similar circuitry is being applied to airborne He power sup
plies to be used in radar display for both commercial and 
military aircraft. 

30,000 Amps up to 36Vdc. Astro-Metrix Cor· 
poration is currently producing commercial 
and industrial regulated power conversion 
units with output to 30,000 Amps at up to 
36V dc. This equipment is used in anodizing, 
precious metal plating, chemical milling, and 
hard chrome plating. All units are available 
both current and voltage regulated to ± 1 %. 
Regulation is by either saturable reactor mag· 
netic amplifier or silicon controlled rectifier. 

CONTROL 
UNIT 
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65 MODELS ... IN 3 BASIC SIZES 
For 10 to 42-Cell Nickel-Iron Alkaline Batteries and 6 to 24-Cell Lead Acid Batteries 

Ratings 300 to 2,000 Ampere Hours 

COMPLETE RECHARGING IN 8 HOURS OR LESS 

SPECIFICATIONS - NICKEL-IRON CHARGERS** 

Model Number AC Input Bat.Cap. Cabinet Shipping Model Number AC Input Bat. Cap. Cabinet Shipping 
Number of Cells Phases A.H. Size Wt.(lbs.) Price Number of Cells Phases A. H. Size Wt.(lbs) 

AMC 10·1·JOOE 10 1 300 E2 $ 475 AMC 24/25·J·JOOE 24/25 3 .. 300 E4 405 
----_. c----- --f-----f------- f----- ----- --- "----_.--- --

AMC 10·1·400E 10 1 400 E2 245 480 AMC 24/25·J·500E 24/25 3 .. 500 E4 455 

AMC 10·1·500E 10 1 500 E2 295 495 AMC 24/25-J·800E 24/25 3 .. 800 E4 

AMC 10·1-640E 10 1 640 E2 320 520 AMC 24/25·J·l000E 24/25 3 .. 1000 E4 

AMC 10·J·800E 10 3 .. 800 E4 - 330 630 AMC 28/JO·J-400E 28/30 3 .. 400 E4 

AMC 20·1·JOOE 20 1 300 E2 320 680 AMC 28/JO-J·500E 28/30 3 .. 500 E4 
-

AMC 20·J 640E 20 3 .. 640 E4 770 AMC 28/JO-J·640E 28/30 3 .. 640 E5 
- -.~---.. --~-- ------
AMC 20·J·800E 20 3 .. 800 E4 840 AMC 28/JO·J·9DOE 28/30 3 .. 900 E5 

AMC 40/42·J·50DE 40/42 3 .. 500 E5 

AMC 40/42-J-800E 40/42 3 .. 800 E5 850 

SPECIFICATIONS - LEAD-ACID CHARGERS 

Model Number AC Input Bat.Cap. Cabinet Shipping Model Number AC Input Bat.Cap. Cabinet Shipping 
Number of Cells Phases A.H. Size Wt.(lbs.) Price Number of Cells Phases A.H. Size Wt.(lbs.) 

AMC 6-1-J60'" 6 I' 360 E2 245 $ 395 AMC 15·J·1500 15 3 .. 1500 
-----

AMC 6-1·500 6 It 500 E2 295 540 AMC 16·1-250 16 It 250 E2 345 
---- ---------- -----r---

AMC 6-1-720 6 It 720 E2 320 685 AMC 16·J·J60 16 3 .. 360 E4 405 
--

AMC 6·J-l000 6 3 .. 1000 E4 455 705 AMC 16·J-500 16 3 .. 500 E4 455 
- ~------.-- --------- f----- r--------- ---c--

AMC 6·J-1250 6 3 .. 1250 E5 880 AMC 16·J-720 16 3 .. 720 E4 555 
- --- -- .---- -------- r---- ---- - -- -----_._-
AMC 6·J-1500 6 3 .. 1500 E5 1,190 AMC 16·J·l 000 16 3 .. 1000 E4 680 

--
AMC 8·1·250 8 I 250 E2 385 AMC 16·J-1250 16 3 .. 1250 E5 

-- -
AMC 8·1·J60 8 1 360 E2 395 AMC 16·J-1500 16 3 .. 1500 E5 

--
AMC 9·1-J60 9 It 360 E2 295 425 AMC 18-1·250 18 It 250 E2 345 

---- ---- --

AMC 9·1·500 9 It 500 E2 320 550 AMC 18·J·J60 18 3 .. 360 E4 430 
-- I---

AMC 9-J·720 9 3 .. 720 E4 455 820 AMC 18-J-500 18 3 .. 500 E4 480 
--c-----

605 AMC 9·J-l000 9 3 .. 1000 E4 530 920 AMC 18·J·720 18 3 .. 720 E4 
-----

AMC 12·1-250 12 It 250 E2 295 395 AMC 18-J·l000 18 3 .. 1000 E4 730 
--- - f------ - 1---- ----

AMC 12-1·J60 12 It 250 E2 320 680 AMC 18·J-1250 18 3 .. 1250 E5 

AMC 12·J-500 12 3 .. 500 E4 430 570 AMC 18-J·1500 18 3 .. 1500 E5 
--

AMC 12-J-720 12 3 .. 720 E4 505 767 AMC 18·J-1750 18 3 .. 1750 E5 

AMC 12·J-l000 12 3 .. 1000 E4 605 1,045 AMC 18·J·2000 18 3 .. 2000 E5 

AMC 12·J·1250 12 3 .. 1250 E5 1,190 AMC 24·3·J60 18 3 .. 360 E4 

AMC 12·J·1500 12 3 .. 1500 E5 1,260 AMC 24·J·500 18 3 .. 500 E4 

AMC 15-1·250 15 It 250 E2 320 495 AMC 24·J-720 18 3 .. 720 E4 

AMC 15-J·J60 15 3 .. 360 E4 405 550 AMC 24·J-l00D 18 3 .. 1000 E5 

AMC 15·J-500 15 3 .. 500 E4 455 585 AMC 24·J·1250 18 3 .. 1250 E5 

AMC 15-J-720 15 3 .. 720 E4 530 875 

AMC 15·J-l 000 15 3 .. 1000 E4 630 1,110 
-- ------ t--- - 1----- - - -

AMC 15·J·1250 15 3 .. 1250 E5 1,280 

** Complete with control circuit. 

Price 

$ 710 

780 

890 

1,015 

715 

780 

835 

985 

1,090 

1,190 

Price 

$1,385 

550 
--~ 

625 

765 

890 

1,075 

1,295 

1,450 

595 
---

635 

795 

845 

1,190 

1,270 

1,445 

1,710 

1,820 

765 

798 

910 

1,420 

1,645 

'" Available in Two non-interchangeable Models. (1) 104/110/120 Single Phase Input. (2) 208/220/240 or 416/440/480 Single Phase Input. 
When ordering specify AC Input required. 

All units operate from 60 cycle sources. AC input standard voltage taps are as follows: 
.. All Three-Phase Inputs: 208/220/240 or 416/440/480. * Single Phase Inputs: 104/110/120. 

For other AC Inputs, consult nearest AMC Sales Representative. t Single Phase Inputs: 208/220/240 or 416/440/480. 
STANDARD EQUIPMENT: Extra-flexible 10 It. cable, ammeter, a-c and d-c fuses. Charger is terminated by timer which is activated by AMC 
control circuit. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1863 



SECTION 4000 U%MVlffiM 

Beckman° HIGH VOLTAGE POWER SUPPLIES 

HEAVY DUTY POWER SUPPLIES 
These ondustrial type power supplies are built for service and efficiency. All are of the transformer 
type and employ husky components that have been selected for their power handling capacity. Controls 
are arranged so that operation is simple and the units contain a number of safety features for pro
tection of personnel and equipment. Output is continuously variable from zero to full rated values. 
These supplies are unregulated and standard ripple is 5% or less. Ripple of from 0.01 % to 1 %, and 
regulated supplies are available on special order. All power supplies have automatic overload cutout 
control circuits. 

MODEL VOLTAGE CURRENT MODEL VOLTAGE CURRENT 

F-6001 0-1000 2 Amp. F-6005-AV 0-5000 500 MA. 
F-6002 0-2000 1 Amp. F-6005-A1K 0-5000 1 Amp. 
F-6003-A1 0-3000 100 MA_ F-6010-A1 0-10,000 100 MA. 
F-6003-AV 0-3000 500 MA_ F-6010-AV 0-10,000 500 MA. 
F-6003-AK 0-3000 1 Amp_ F-6020-A05 0-20,000 50 MA. 
F-6005-A1-H 0-5000 100 MA. F-6030-A3 0-30,000 300 MA. 

CONSTANT CURRENT POWER SUPPLIES 
Designed for application where output current must remain constant regardless of loading resistance changes. Used 
for magnet fields, plating applications, gaseous lamps. Dependable magnetic current stabilizer has no moving parts, 
no tubes, no transistors to replace. Simply set current to desired level, no balancing or other adjustments needed. 
Ideal for lamp operation since operating state ionizing voltage in no way affects lamp current. Standard hum level 
5% • Lower hum levels available on order. 

MAX_ MAX_ 
MODEL VOLTAGE CURRENT MODEL VOLTAGE CURRENT 

C-25-100 25 V. 100 Amp_ C-1000-5 1000 V. 
C-70-70 70 V_ 70 Amp. C-3000-1 3000 V. 
C-150-250 150 V. 250 Amp. C-5000-1 5000 V. 
C-SOO-10 500V. 10 Amp. C-lOK-SH 10 KV 
C-Dual-SOO-10 500 or 10 or 

1000 V. 20 Amp. 

3 PHASE HEAVY DUTY POWER SUPPLIES 
For use in applications where high voltages at extra high currents are required. Either fixed or fully 
variable types are available. Automatic circuits protect against over·current conditions, turning off 
main power in a split second. Used for plasma research, electron beam furnaces, plate power and 
condenser charging. Voltage or current regulated types available. Input power requirement is 220 or 
440 volts, 3 phase 60 cps. Standard ripple is 5% and regulation is approximately 10%. 

CURRENT CURRENT 
MODEL VOLTAGE AMPS MODEL VOLTAGE AMPS 
A I-A a to 100 100 A 50 0 to 5,000 5 
A 1-B a to 100 1000 A 51 0 to 5,000 10 
A IDA a to 1,000 5 A72 a to 7,500 10 
A lOB a to 1,000 10 A 100 a to 10.000 5 
A30A 0 to 3,000 5 A 110 0 to 10,000 10 
A 31 0 to 3,000 10 A 200 0 to 20,000 5 
A32 0 to 3,000 20 A 300 0 to 30,000 5 

A 500 0 to 50,000 5 

5 Amp. 
1 Amp_ 
1 Amp. 

500 MA. 

PORTABLE HIGH VOLTAGE DC POWER SUPPLIES 
These general purpose supplies are particularly suited for laboratory or production 
line use to provide a convenient source of high voltage, low current dc power. Widely 
used for such applications as powering photomultiplier tubes, image intensifiers, 
condenser chargng, and routine insulation breakdown testing. 
Voltage readings are indicated by a 6" precision mirror scale kilovoltmeter of 1 % 
accuracy. Polarity is reversible from the front panel (patent applied for). An ac input 
protection fuse is included as well as a built-in limiting ballast lamp restricting max
imum current output levels. These levels may be adjusted by changing ballast. A 
single control allows continuous adjustment of output voltage from zero to maximum 
rated voltage. 
The output is unregulated (regulation is. 20 % for 10 to 100 'Yo loading). Current rating 
is 5 milliamperes. The ripple is 5'Yo (rms) at full voltage and current load. 

MODEL 

6000-1MA-MS 
6000-5MA-MS 
6005-5MA-MS 
6010-5MA-MS 
6015-5MA-MS 
6025-5MA-MS 

1864 

OUTPUT OUTPUT 
VOLTAGE CURRENT 
0-1000 5 MA 
0-2500 5 MA 
0-5KV 5 MA 
0-10 KV 5 MA 
0-15 KV 5 MA 
0-25 KV 5 MA 

DIMENSIONS NET WGT. INPUT POWER 
H x W x 0 (Pounds) 

11" x 9" x 13" 17 
11" x 9" x 13" 17 
11"x 9"x 13" 17 
11" x 9" x 13" 23 
11"x9"x13" 23 
11" x 9" x 13" 34 

Beckman' 

REQUIREMENTS 
115 V, 60 Hz, 100 watts 
115 V, 60 Hz, 100 watts 
115 V, SO Hz, 100 watts 
115 V, 60 Hz, 100 watts 
115 V, 60 Hz, 150 watts 
115 V, 60 Hz, 150 watts 

INSTRUMENTS, INC. 

CEDAR GROVE OPERATIONS 

89 COMMERCE ROAD 
CEDAR GROVE. NEW JERSEY - 07009 

INTERNATIONAL SUBSIDIARIES: Geneva; Munich; Glenrothes, Scotland: Tokyo: PariS; Gapetown; London: Mexico City. 

Additional Beckman Instrumentation in Section 2900 
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Avtel offers total capability in power conversion 
systems and components ... 

• Commercial, industrial, and military applications 

• Experience ranges from milliwatts to hundreds of kilowatts 
• Proven reliability with unsurpassed performance 

• Convert AC-DC, DC-DC, DC-AC, AC-AC 

FREQUENCY CHANGER 
7.5 KVA, 60 Hz to 400 Hz. 

MILITARY POWER SOURCE 
50-400 Hz input, 28 VDC, 5A and 
1 KVA, 400 Hz, 3 phase oulput. 

STATIC INVERTER 
500 VA, 25 VDC 10 115 VAC, 60 Hz. 

AVTEL CORPORATION 

')0/60 Hz, 250 KVA, 3 Phase. 

3 PHASE AC LINE REGULATOR 
400 Hz input, 1,000 walt output 

PRECISION GYRO POWER 
SOURCE 
1 phase input, 50 VA, 400 Hz, 
3 phase oulput. 

DIVISION OF AIRTRONICS, INC .• 1130 EAST CYPRESS STREET' COVINA, CALIFORNIA 91722 • PHONE (213) 331-0661 • TWX (910) 584-1311 
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Avtel's Uninterruptible Power Systems (UPS) offer the maxi
mum in reliability and efficiency for applications where even 
a momentary power failure or disturbance cannot be tolerated. 
High mean-time-between-failure (MTBF) coupled with mod
ular construction for low mean-time-to-repair (MTTR) make 
Avtel UPS the most practical systems for continuous on-line 
operation. Specifically designed to power very critical loads, 
these systems are offered in power capabilities from 250 VA 
to 1 MEGA-VA. The specific model availability for power 
levels up to 50 KVA is detailed in the CR and TR series pages 
which follow. Larger system requirements are achieved through 
a building block format utilizing appropriate combinations of 
62.5, 125,250 or 500 KVA modules. Ultra-reliable systems for 
the most critical applications are achieved by paralleling three 
units of appropriate capacity such that any two are capable 
of supporting the full load. Should any section of the system 

AVTEL CORPORATION 

-.....•...... -........ -...... -.....•. -..... -.~ ..• --........ -....•.....•... -•.•...... -.'-. ~¥"-., 

~~TC--:-- -!fl ). __ 

fail, it will automatically clear without causing an interruption 
of power to the critical load. Alarm and status indicating pro
visions alert operating personnel and substantially assist in 
the isolation of the fault. The modular construction of these 
systems makes possible a MTTR of approximately 30 minutes, 
exclusive of heavy (input and output) magnetics. Any section 
of the system can be shut down for maintenance purposes 
without risking interruption of power to the critical loads or 
injury to personnel. Following the maintenance functions, 
sections are brought back into service automatically by the 
operation of a single switch without causing any disturbance 
of the power supplied the critical load. In order to further 
assure reliability, all systems are extensively "burned-in" to 
ensure that any components containing latent defects of man
ufacture are replaced prior to shipment of any UPS-

DIVISION OF AIRTRONICS, INC .• 1130 EAST CYPRESS STREET' COVINA, CALIFORNIA 91722 • PHONE (213) 331-0661 • TWX (910) 584-1311 
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SOLID SlilE AC .. POWER 
fORCRIIICllAPPLICATIONS 

250 KVA UNINTERRUPTIBLE 
POWER SYSTEM 

50/60 Hz, 3 Phase 

TRUE SINEWAVE OUTPUT: The maximum harmonic distortion 
under the worst combination of conditions is less than 2%. 
Under normal operating conditions, less than 1.5% is typical. 

TIGHT FREQUENCY CONTROL: The output frequency is com
pletely unaffected by load and line variations. If desired, the 
output frequency can be phase-locked to the commercial 
line or other reference source. 

MINIMUM MAINTENANCE: Modular construction throughout 
permits quick access to and exchange of any component. 
A MTTR of less than 30 minutes is typical. Cleaning the air 
filter is the only required preventive maintenance, other than 
battery watering. In non-redundant systems, the by-pass 
switch is used to supply power to the critical load directly 
from the commercial lines during maintenance. 

LOW COST OF OWNERSHIP: Avtel's low maintenance, high 
efficiency, and trouble-free operation yield substantial sav
ings over other approaches to uninterruptible power. This 
advantage becomes increasingly significant with time, and 
savings of over 50 percent overall in ten years ownership are 
not improbable. 

SILENT OPERATION: Unlike rotary systems which produce 
substantial noise and vibration, these compact and silent 
units can be installed in close proximity to the load with 
which they are associated thereby avoiding expensive in
stallations. 

OPERATING SIMPLICITY: This equipment can be operated 
safely by non-technical personnel. Logically grouped meters, 
controls and status-indicating lamps make the operation of 
this equipment virtually self-explanatory. Fully automatic, 
instrument free systems are also offered. 

AVTEL CORPORATION 

HIGH POWER DENSITY: These systems are the smallest and 
I ightest yet offered in these power ranges. For example, a 
125 KVA system occupies only 35 square feet of floor space, 
exclusive of batteries. 

UNPRECEDENTED EFFICIENCY: Operating efficiencies nor
mally exceed 85%. This low dissipation allows laboratory 
operation without special cooling considerations. 

COMPLETE INSTRUMENTATION: Meters, status indicators, and 
other instruments necessary for the measurement of all criti
cal parameters are provided. 

PHASE BALANCE: Poly-phase systems supply essentially 
balanced outputs despite substantial unbalance in phase 
loading. 

IMPERVIOUS TO OVERLOADS: These units cannot be dam
aged by overloads or short circuits. Normal output is auto
matically reinstated upon removal of the overload. 

RFI SUPPRESSION: Careful and effective filtration of both the 
input and output lines, together with ample shielding afford 
RFI attenuation far superior to other uninterruptible systems. 

ALARM CIRCUITRY: Visual and audible alarms are provided to 
indicate loss of incoming power and switchover to secondary 
sources. Additional alarms pinpoint failures in the UPS itself 
in the remote possibility that they might occur. A separate 
alarm system indicates battery bank status including con
ditions of the atmosphere in the battery room. 

CHOICE OF OUTPUTS: Avtel UPS can be ordered in standard 
460 V, 60 Hz models or 50 Hz versions at voltage levels 
found in overseas installations. A complete line of 400 Hz 
models is also available. 
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UPSSPECIFICA"I]ONS.··· 

AVTEL'S Uninterruptible Power Systems are 
tailored to meet application requirements. Typ
ical operating characteristics are: 

INPUT 

VOLTAGE: 460, 380, 208, ± 15% as desired, 50, 60, 
400 Hz ±20%, 3 or 4 wire. 

INRUSH SURGE: Upon application of prime power to 
the un interruptible power system, the input cur
rent shall not exceed 100% of the normal operat
ing current with a 100% rating resistive load 
applied prior to turn-on. 

EFFICIENCY: 
A. Battery Charging System-94% nominal 
B. Inverting System-88% nominal 
C. Overall System Worse Case-80% 

OUTPUT 

VOLTAGE: Value as desired_ The voltage regulation 
shall be ±1 % relative to the set voltage for the 
combined effects of line, load and temperature. 

FREQUENCY: The output frequency shall be 50, 60, 
or 400 Hz +0.5% for the combined effects of 
line, load and temperature unless tracking the 
input line. 

PHASE BALANCE: Under balanced load conditions, 
the phase voltages shall be equal within ±'/z%. 
Under any combination of phase load unbalance up 
to 50%, the phase voltages shall be within ±5% 
of the average of the 3 phases. 

LOAD POWER FACTOR: The system shall be capable 
of producing full-rated power continuously at a 
load power factor of 0.7 lead to 0.7 lag. All regu
lation specifications shall be as stated above 
under the load power factor variation as set forth. 

HARMONIC DISTORTION: 2% THO, maximum. 

REGULATION RESPONSE TIME: The maximum regula
tion response time shall be 32 milliseconds under 
the following conditions: A 100% step function 
change in load from no-load to full-load, or full
load to no-load, and a step function change in line 
voltage from low-line to high-line, or high-line to 
low-line. 

TRANSIENT AMPLITUDE: 100% step function varia
tions in line and load shall not cause transients 
which depart more than ::+,7Vz% from the steady
state values existing prior to the initiation of the 
transient condition. Loss of prime power will 
cause a maximum transient of +0, --7Vz% with 
no output transient when prime AC power is 
restored. 

RECOVERY TIME: The maximum recovery time to 
within ±2% of initial steady state value shall be 
32 milliseconds under a 100% step function vari
ation or loss of prime AC input power. 

LOAD RATE: Upon application of AC input pONer, the 
battery charging system shall apply load to the 
AC source at a rate not exceeding 30% per second. 

OUTPUT FREQUENCY CONTROL: ±0.5% or by an ex
ternal synch signal from the input line. The design 
of the reference oscillators and the common syn
chronization line shall be so conceived that the 
failure of an oscillator shall not cause an inter
ruption in power supplied to the critical loads. 

PHASE LOCK AND BY·PASS: Manual and automatic 
systems tailored to applicable requirements are 
available. 

PROTECTION PROVISIONS 

INPUT CURRENT - Suitable circuit breakers will be 
provided on" the input circuits to prevent conse· 
quential damage to the system in the event of 
internal fault. 

OVERLOAD AND SHORT CIRCUIT: The equipment will 
contain internal protection against overloads and 
short circuits. In the event of overload conditions, 
auxiliary contact closures will provide visual 
alarms. 

OVERHEAT PROTECTION: Each module shall incorpo
rate temperature sensors to monitor the tem
perature of the components which will experience 
the greatest immediate temperature rise in the 
event of cooling system degradation or failure. 
The temperature sensors shall be so arranged as 
to provide visual alarms of an impending over
temperature condition. Should the temperature 
continue to rise to such levels as may result in 
component failures, the system shall revert to 
a fail·safe mode and this condition shall be in
dicated by illuminating an appropriately marked 
status indicating lamp. 

POWER TRANSFER ALARM: In the event that prime 
power is lost, alarms will be provided to indicate 
this condition. The alarm shall continue until such 
time as the diesel standby generator successfully 
picks up the entire critical load and the battery 
ceases to discharge. At such time as battery dis
charge stops and the system is operating from 
standby power, a status indicating lamp shall 
illuminate to indicate this condition. 

INSTRUMENTATION 

QUALITY: All instruments will be 2% accuracy, taut 
band, ruggedized type. 

AC INPUT POWER CIRCUITS: The AC input power 
shall be monitored by a voltmeter and ammeter 
with a line selector switch associated with each 
meter. Also, a frequency meter will be provided 
to monitor input frequency. 

BATTERY DC BUS: The battery bus will be monitored 
by a DC voltmeter. Also, a center zero scale DC 
ammeter to indicate charge or discharge of the 
battery will be provided. 

AC OUTPUT CIRCUITS: The AC output circuits shall 
be monitored by three ammeters and one volt· 
meter for the output lines. A frequency meter and 
input/output synchroscope will also be provided. 

GENERAL PROVISIONS 
BATTERY MOUNTING: The battery shall be mounted 

on open metal racks of corrosion·resistant ma
terial, or suitably protected against corrosion. 
The battery bank shall be fitted with a locking 
manual disconnect, and suitable fuses or breakers 
to prevent serious system and facility damage in 
the event of fault loads imposed on the bank. 

BATTERY CAPACITY: The battery charger shall have 
sufficient continuous duty power handling capac
ity to support a full load at the system output 
and simultaneously recharge the battery from a 
minimum useful charge condition in a period of 8 
hours. The charger shall be capable of supporting 
a 50% overload for IS minutes without damage 
or degradation. 

BATTERY EQUALIZATION MODE: The battery charger 
shall be equipped with an adjustable, automati
co Ily regulated ci rcuit which shall raise the charger 
crossover voltage to equalize potential for the 
period recommended by the battery manufacturer. 

BATTERY CONSIDERATIONS: Considerations relative 
to the batteries shall be in accordance with Fed
eral Standard PPP-B·140 and W-B-134. 

ENVIRONMENTAL CONSIDERATIONS 
TEMPERATURE: The equipment shall meet all re

quirements of the specifications over the tem· 
perature range of 1O·50°C. 

HUMIDITY: The equipment shall suffer no degrada
tion in performance in atmospheres containing 
95% relative humidity. 

FUNGUS RESISTANCE: The equipment shall not incor
porate any materials that are fungus nutrients 
and shall be thoroughly treated with a fungus· 
resistant varnish per MIL-V·173. 

SHOCK AND VIBRATION: The equipment shall not 
suffer any damage or degradation of performance 
when subjected to shock and vibration as en
countered in normal transportation and handling. 

TYPICAL UPS BUILDING BLOCKS 

• 

INPUT/OUTPUT/BYPASS 
MODULE (includes 175 KVA 

input transformer) 

BATTERY CHARGER 
MODULE (power 

levels to 150 KVA) 

125 KVA INVERTER 
MODULE 

62.5 KVA INVERTER 
MODULE 

STATUS AND CONTROL 
MODULE (typical for 
redundant systems) 

Avtel offers its experience in the analysis of your require
mcnts and will submit a proposal based on the lowest cost 
system consistent with these requirements. In addition to 
supplying the UPS, Avtel is capable of assuming overall 
installation responsibility providing all necessary standby 

AVTEL CORPORATION 

power engine generator sets, battery banks, switchgear and 
system installation. Our extensive experience and capabil
ities are your assurance of a system and installation most 
ideally suited to your requirements. Contact your area 
representative or the factory for additional information. 
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CR 074-3 
7.5 KVA, 400 Hz, 3 Phase 

CR 056-1 
5 KVA, 60 Hz, 1 Phase 

CR SERIES 2.5 TO 50 KVA-45-65 
AND 400 Hz INPUT. 45-65, 350-450, 
OR 700-900 Hz OUTPUT WITH 
UNINTERRUPTIBLE POWER OPTION 
AVAILABLE ON MOST MODELS 

CR 204-3 
20 KVA, 400 Hz, 3 Phase 

CR 504-3 
50 KVA, 400 Hz, 3 Phase 

Eflicient, reliable and silcnt in operation, these completely solid
state electronic systems arc ideal for any application requiring At: 
power in the KVA. ranges. In this series, there are 26 standard 
models in seven power ratings from 2.5 KVA to 50 KVA. Three 
output frequency bands are available from 45 to 65, 350 to 450, 
and 700 to 900 Hz. Most frequency and power ratings are available 
with either single or polyphase output. Unique electronic circuitry 
provides complete protection from overloads or short circuits. 

other optiOll."'\ arc anliiahle and are tabulated at the lOp of the 
third following page. 

These highly versatile and rugged units are capable of fulfilling 
the majority of At: power source requirements. Twenty-nine 
standard options are offered to meet virtually any special or 
unusual requirement for AC power. 

The CR Series utilize many advanced techniques developed and 
proved by Avtel for highly critical military and aerospace appli
cations. The unique design of these units, coupled with Avtel's 
rigid quality assurance and reliability program, ensures uncom
promising adherence to published performance criteria. 

Constructed with silicon semiconductors exclusively, these units 
are small, rugged and eflicient. Most of the models are available 
with an uninterruptable power option providing the most reliable, 
transient free continuous source of AC power obtainable. Many 

AVTEL CORPORATION 

The unique design of this equipment results in an AC source 
which is a direct replacement for motor alternator sets, but with 
the following superior characteristics: 

• Output frequency unaffected by load.-

• Low accoustical noise. 

• Efficiencies over 90%. 

• Instant starting. 

• Sinewave output with less than 2% total harmonic 
distortion. 

• Ease of frequency variation. 

• No maintenance required. 

• Light weight. 

• Impervious to overloads. 

• Remote sensing. 

• Remote programming. 

DIVISION OF AIRTRONICS. INC .• 1130 EAST CYPRESS STREET' COVINA, CALIFORNIA 91722 • PHONE (213) 331-0661 • TWX (910) 584-1311 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1869 



OUTPUT INPUT 
VOLTS 

RACK MOUNT OIMENSIONS UNITIZED DIMENSIONS 
WEIGHTt MODEL NO. 

KVA VOLTS PHASES HEIGHT WIDTH DEPTH HEIGHT WIDTH DEPTH 
350-450 Dr 700·900 Hz Output with 45-65 Hz, 3·Phase Input 

2.5 120/208 3 ll5/200 17.5 19 21 17.25 

2.5 120 1 ll5/200 17.5 19 21 17.25 

5 120/208 3 ll5/200 17.5 19 21 17.25 

5 120 ll5/200 17.5 19 21 17.25 

7.5 120/208 3 115/200 17.5 19 21 17.25 

7.5 120 115/200 17.5 19 21 17.25 

10 120/208 3 115/200 31.5 19 21 31.25 

10 120 115/200 31.5 19 21 31.25 

15 120/208 3 115/200 31.5 19 21 31.25 

20 120/208 3 115/200 47 19 24 60 

37.5 120/208 3 460 80 

50 120/208 3 460 80 
45·65 Hz Output with 45·65 Hz, 3·Phase Input 

2.5 120/208 3 115/200 17.5 19 21 17.25 

2.5 120 115/200 17.5 19 21 17.25 

5 120/208 3 115/200 24.5 19 24 24.25 

120 115/200 24.5 19 24 24.25 

7.5 120/208 115/200 24.5 19 24 24.25 

7.5 120 115/200 24.5 19 24 24.25 
10 120/208 3 115/200 47 19 24 60 

10 120 115/200 47 19 24 60 

15 120/208 3 115/200 47 19 24 60 

15 120 115/200 47 19 24 60 

20 120/208 3 460 72 

20 240 460 72 

37.5 440 3 460 84 

50 440 3 460 84 

*Third digit specifies frequency, for example: CR 021·3=400 Hz; CR 02!]:3=800 Hz. 
tWeights given are for unitized versions. 

INPUT 

VOLTAGE: 187 to 242 for nominally 115/200 volt 
input units. Allows connection to 230 three 
wire without modification. 
± 10% of nominal for all other AC inputs. See 
Options A thru G. 

POWER: 
output Frequ'ency 

Band: 
Percent of Full 

45·65 Hz 
350·450 Hz 
700·900 Hz 

Load Rating: 
110 
120 
135 

FREQUENCY: 45-65 Hz. See Options A, B, C & H. 

OUTPUT 
VOLTAGE: Adjustable. See Options I & K. 

CURRENT: Adjustable. See Options J & L 

POWER RATING: Based on continuous duty. 

FREQUENCY: Continuously adjustable over the 
elllire operating band. see Options M thru R. 

BANDS: 45·65, 350·450, 700·900 Hz. 

REGULATION: 
Voltage: ± 1 % or 0.5 V. 
Current: ± 1 % or 1 ampere. 
Frequency: ±0.50% for variable frequency 

operation. ± 0.010% for fixed frequency 
operation. 

DISTORTION: For linear loads, the oulput sine· 
wave contains less than 2% total harmonic 
distortion. See Option U. . 

POWER FACTOR: 0.7 lead to 0.7 lag for full rated 
power. Power factor loads 10 0.2 are permis· 
sible with load ratings of 50%. 

PHASE BALANCE: 2% typical deviation for 100% 
load unbalance in any combination. 0.25% 
for any balanced load. 

TRANSIENT RESPONSE: Typically 20 ms but may 
vary from 4 to 75 ms depending on model and 
options. 

INCIDENTAL MODULATION: 
Amplitude: Varies 0.1 to 1 % peak to peak de· 

pending on model and options. 
Frequency: Less than 0.05% for variable fre· 

Quency operation and negligible for fixed 
frequency operation. 

PROTECTION CIRCUITS 

LOAD: Widely adjustable current limiting capa· 
bility can be set to the maximum normal reo 
quirements of the load. In the event of load 
malfunction, the unit will become a constant 
current source at the set limit. 

OVERLOAO: The unit cannot be damaged by any 
overload or short circuit of transient or indef· 
inite duration. Finite overloads are permitted 
for periods inversely proportional to the mag· 
nitude of the overload. When the permissible 
overload limitations are exceeded, the output 
voltage will reduce to such value as necessary 
to produce the load current limit set by the 
current adjust control. If the load exceeds 
300% of ratings, the output voltage will reo 
duce to zero instantaneously. Reduction of 
the load to specification limits or current con
trol setting will automatically reinstate nor· 
mal operation. 

OVERHEAT: The output is interrupted by thermo· 
switches in the event of excessive internal 
temperatures. In such event, the cooling fan 
continues to operate and upon reduction of 
internal temperatures to specification limits, 
normal operation is automatically reinstated. 

BACKUP PROTECTION: Both input and output 
power lines are protected by toggle·operated 
magnetic circuit breakers which double as the 
primary input and output power switches. In 
the event of electronic protection circuitry 
malfunction or component failure in the power 
system, these breakers will prevent conse· 
Quential damage to the unit, its load or the 
input power source. 

CONTROLS 

INPUT: Toggle·operated circuit breakers. 

OUTPUT: Toggle·operated circuit breakers through 
15 KVA. 

STANDBY: Toggle switch drives regulator to zero 
output condition in standby position. 

VOLT.AGE CONTROL: Adjusts output voltage. 

AVTEL CORPORATION 

17 21 175 CR 024·3* 
17 21 185 CR 024-1" 
17 21 190 CR 054·3" 
17 21 205 CR 054·1 * 
17 21 220 CR 074-3* 
17 21 240 CR 074·1* 
17 21 315 CR 104·3'" 
17 21 315 CR 104·1" 
17 21 315 CR 154·3* 
24 30 430 CR 204·3* 
24 30 1900 CR 374·3* 
24 30 2200 CR 504·3" 

17 21 225 CR 026·3 
17 21 245 CR 026·1 
17 24 310 CR 056·3 
17 24 355 CR 056·1 
17 24 390 CR 076·3 
17 24 435 CR 076·1 
24 30 llOO CR 106·3 
24 30 ll75 CR 106·1 
24 30 llOO CR 156·3 
24 30 ll75 CR 156·1 
24 30 1300 CR 206·3 
24 30 1400 CR 206·1 
24 30 2400 CR 376·3 
24 30 2700 CR 506·3 

SjJecijications ,')ubject to change without notice 

CURRENT CONTROL: Adjusts output current limit 

FREQUENCY CONTROL: Adjusts output frequency. 

FREQUENCY SELECTOR: Selects discrete freQuen. 
cies. Options P & R only. 

VOLTMETER SWITCH: Selects voltmeter circuit 

FUNCTION SWITCH: Selects operating mode. Op· 
tions M thru a only. 

METERS & INDICATORS 
METER ACCURACY: 2% of full scale. 

TYPE: Knife·edged, mirrored scale, taut·band 
c'onstruction. 

METER FUNCTIONS: Input/Output voltmeter, In· 
dependent ammeter for each output phase. 

INDICATORS: 
Input power. Output power· Overload· Over· 

heat. Phase sequence (3 phase units) 

ENVIRONMENTAL 
OPERATING TEMPERATURE: 0 to 50°C. 

STORAGE TEMPERATURE: -20 to + 71 °C. 

HUMIDITY: 0 to 95% R.H., non·condensing. 

SHOCK & VIBRATION: Normal transportation and 
handling. 

ELECTROMAGNETIC 
INTERFERENCE 
Constructed in accordance with Military EMI/RFI 

requirements. 

CONSTRUCTION 
Welded frame covered with easily removable 

non·structural dust covers. 
See Options X and Y. 

OPTIONS 
See the top of second following page. 

PRICE 
For price quotations, specify model number and 

options. 
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TR SERIES 250 TO 2000 VA - 45-450 Hz 
INPUT. 50/60, 400, 800, OR 1600 Hz OUTPUT 
WITH UNINTERRUPTABLE POWER OPTION 
AVAILABLE ON MOST MODELS 
The low power Avte1 TR Series Frequency Changers have all the advantages 
of the larger CR equipment illustrated on the preceding pages. Available 
in 20 standard models from 250 VA to 2000 VA, the TR Series supplies 
output frequencies in four different bands: 45-65 Hz, 350-450 Hz, 700-900 
Hz, and 1500-1700 Hz. 
As in the CR Series, the unique design of TR Frequency Changers ensures 
that output waveform and frequency are unaffected by changes in the load. 
The unit is quiet, maintenance free, and impervious to overloads and short 
circuits. Avtel's TR Series }'requency Changers are the ultimate solution to 
smaller load applications where well-regulated AC power is essential. 

VA VOLTS PHASES HEIGHT 
WEIGHT MODEL NO. 

350·450,700'900, or 1500·1700 Hz Output wit~ 115 V, 45·65 Hz, l·P~ase Input 

250 120/208 3 3.5 17 40 TR 024·3 * 
250 120 1 3.5 17 45 TR 024·1 * 
500 120/208 3.5 17 55 TR 054-3 * 
500 120 1 3.5 17 55 TR 054-1 * 

1000 120/208 3 7.0 17 95 TR 104-3 * 
1000 120 1 7.0 17 95 TR 104·1 * 
1500 120/208 3 8.75 17 115 TR 154·3 * 
1500 120 1 8.75 17 125 . TR 154-1 * 
2000 120/208 3 10.5 17 150 TR 204-3 * 
2000 120 10.5 17 160 TR 204-1 * 
45·65 Hz Output wit~ 115V, 45-65 Hz, 1·P~ase Input 

250 3 45 TR 026-3 

TR 054-3 (System) 
500 VA, 400 Hz. 3 PHASE 

TR 104-3 (Lab) 
1000 VA. 400 Hz, 3 PHASE 

1201208 
250 120 1 
500 120/208 3 
500 120 1 

1000 120/208 3 
1000 120 
1500 120/208 
1500 120 1 
2000 120/208 3 

5.25 17 
5.25 17 
7.0 17 
7.0 17 
8.75 22 
8.75 22 

10.5 22 
10.5 22 
12.25 22 

60 
75 
85 

125 
140 
150 
160 
175 

TR 026-1 
TR 056-3 
TR 056·1 
TR 106-3 
TR 106·1 
TR 156·3 
TR 156-1 
TR 206·3 

The TR Series systems version is designed for contin-
1I01lS operation. It has limited controls on the front 
panel (stat liS indicators, breaker, and standby switch) 
with adjustments located on the rear of the unit. The 
laboratory version is fully mctered, with frequency, volt
a~e, and (nrrent adjustments on the front panel. This 
model is ideally suited for lISC as precision test c'luip
ment, 

2000 120 12.25 22 190 TR 206·1 

*Third (and fourth) digit specifies frequency, for example: TR 024-3 = 400 Hz; TR 028.3 = Spai/iclIfion.\ Slli)j('{:t 10 c/Jangr IuitlUJIlf. l1ofir:r 

800 Hz; TR 02t§-3 = 1600 Hz. --

INPUT 
VOLTAGE: 115 volts ±10% is standard. ±10% 

is allowed for Options A, E, F, G and H. 

FREQUENCY: 45·65 Hz. See Options A and H. 45 
to 1200 Hz also available upon request. 

OUTPUT 
VOLTAGE: 120 VRMS. Lab models, 95-130 VRMS. 

CURRENT: 75·120% of full rating with automatic 
voltage-current crossover, adjustable on lab 
models. 

FREQUENCY: ±0.5 % fixed frequency is standard 
on system models. Crystal controlled output 
with 0.01 % regulation at 50, 60, 400, 800, or 
1600 Hz available. Continuously adjustable 
frequency over the respective band on lab 
models. 

BANDS: 45-65, 350·450, 700-900, 1500-1700 Hz. 

REGULATION: 
Voltage: ±1 %. 
Current: ±2%. 
Frequency, ±0.5% for variable frequency, 

+0.01 % for fixed frequency, option Q. 

DISTORTION: +2% THD maximum for linear 
loads. -

POWER FACTOR: 0.7 lead to 0.7 lag. 

PROTECTION 
Automatic protection and recovery from over

loads, short circuits and over heating. 

SYSTEM VERSION - CONTROLS 
AND INDICATORS 
INPUT: Circuit breaker. 
STANDBY: "Standby" toggle switch. 
VOLTAGE CONTROL: Rear mounted screwdriver 

adjustment for output voltage. 
CURRENT CONTROL: Rear mounted screwdriver 

adjustment for current limit. 
FREQUENCY CONTROL: On variable frequency 

units only, option AE. 
INDICATORS: Front panel indicators for input 

power, output power, overload and overheat. 

LAB VERSION - CONTROLS 
AND INDICATORS 
INPUT AND STANDBY: Identical to system ver

sion. 
INDICATORS: Same as system version. 
VOLTAGE, FREQUENCY AND CURRENT CONTROLS: 

Front panel knobs provided. 
VOLTMETER: Input/Output voltmeter. 
AMMETER: Output Ammeter. 

AVTEL CORPORATION 

FREQUENCY METER: On variable frequency mod
els only, option Sand T. 

VOLTMETER-AMMETER SWITCH: Used to select in-
put or output phase. 

ENVIRONMENTAL 
OPERATING TEMPERATURE: 0 to 50'C. 
STORAGE TEMPERATURE: -20 to +71 'C, 
HUMIDITY: 0 to 95% R.H" non'condensing, 
SHOCK AND VIBRATION: Normal transportation 

and handling. 

ELECTROMAGNETIC 
INTERFERENCE 
Constructed in accordance with Military EMI/RFI 

requirements. 

CONSTRUCTION 
Rack mount packaging is standard. 
Connectors are rear·mounted with mating can· 

nectars provided. 

OPTIONS 
See top of following page for available options. 

PRICE 
For price quotations, specify model number, 

options and system or lab version. 
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Options A through G,and AB, AC, AD available on models indicated intabte. Options H through AA available on all models. 
OPTION 

OPTION DESCRIPTION OPTION DESCRIPTION MODEL 
NO. A B C o E F G AB AC AD 

A 

B 

C 

o 

G 

H 

K 

M 

N 

o 

Un interruptible, on·line, AC/DC in· 
put power system. Output remains 
constant despite commercial line 
power failure without output tran· 
sients at time of input power switch
over. This option utilizes DC input 
from a battery bank and includes 
battery charging circuitry. Charge 
is controlled at an adjustable con
stant current to an adjustable volt· 
age crossover and then is automat
ically reduced to a value sufficient 
to maintain the battery at full 
charge. See details on page 2. 

Same as A with the addition of a 
manual, make·before·break, by·pass 
switch for taking UPS off·linefor 
maintenance or other purposes, 

Same as A with automatic bypass 
operation which switches the criti
cal bus to the input line in the 
event of UPS output exceeding 
specification limits. 

115 V, single·phase input. 

230 V, single'phase input. 

115/200, three·phase input. 

460 V, three·phase input. 

115/200, 45-450 Hz three·phase in· 
put. (460 V for 20 and 50 KVA units.) 

Output voltage adjustable from 0 to 
135 Vrms via front panel control ,for 
CR, IOta 130 Vrms for TR. 

Outout current limit adiustable from 
10·125% of rated output via f'ont 
panel control. 

Output voltage adjustable from 95 
to 135 Vrms via front panel control 
for CR, 95 to 130 Vrms for TR. 

Output current limit adjustable 
from 75·125% of rated current via 
front panel control. 

External synchronization from pulse, 
sine or complex waveform sources. 

Output phase lock for parallel on· 
line operation. 

P 

Q 

R 

s 

T 

u 
V 

w 

x 

y 

z 

AA 

AB 

AC 

AD 

AE 

Fixed frequency operation in addi· 
tion to standard variable frequency 
selectable by front panel switch. 
The fixed frequency has a tolerance 
of .01 % for the combined effects 
of ,line, load and environmental ex
tremes and can besupp/ied at any 
frequency within the band; 

Single fixed frequency operation in 
lieu of variable frequency. (0.01 % 
tolerance). 

Multiple fixed frequency operation, 
switch· selected. No variable fre· 
quency. (±0.01 % tolerance). 

Frequency meter, dial and pointer 
type. Covers full range of unit. 

Frequency meter, Reed type. Covers 
full range of unit. 

Output waveform-1 % THD max. 

Qualified to MIL·I·6181 or MIL·STD· 
826 as desired. 

Running time meter, 0·9999 haws. 
Recycles at 10,000 hrs. 

Unitized - construction for applica
tion where rack mounting is not 
intended. 

Unitized construction, mounted on 
rubber·tired, full caste ring wheels. 
(CR models only). 

120V Delta Output. (3 phase models 
only). 

Switcha ble delta/wye output with 
dual·range meter scales and front· 
panel mode indicator. 

120/240 dual range output voltage 
for models with· single phase out
put. 

120 VDC +15%, -20% input. 

240 VDC +15%, -20% input. 

Variable frequency operation (TR 
systems model only). 

NOTE 

TR 024·3 
TR 024·1 
TR 054·3 
TR 054·1 
TR 104·3 
TR 104·1 
TR 154·3 
TR 154-1 
TR 204·3 
TR 204·1 

TR 026·3 
TR 026·1 
TR 056·3 
TR 056·1 
TR 106·3 
TR 106·1 
TR 156·3 

TR 156·1 
TR 206·3 
TR 206·1 
CR 024·3 
CR 024·1 
CR 054·3 
CR 054·1 
CR 074·3 
CR 074·1 
CR 104·3 
CR 104·1 
CR 154·3 

CR 204·3 
CR 374·3 
CR 504·3 
CR 026·3 
CR 026·1 
CR 056·3 
CR 056·1 
CR 076·3 
CR 076·1 
CR 106·3 
CR 106·1 

CR 156·3 
CR 156·1 
CR 206·3 
CR 206·1 
CR 376·3 
CR 506·3 

x x X X X 
X X X x X X 

X X X X X 
X X X x X X 
X x X X i X 
X X X X X X 

X x X X X 
X X X X X X 
x X X X X 
x X X X X X 
X X X X X 
X X X X X X X X 
X X X X X 
X X X X X X X X 
X X X X X 

X X X X X X X X 
X X X X X 
X x X X X X X X 

X * * X X X X 

X X X X X X X X 
X X X X 

X X X X X 
X X X X 

X x X X X 
X X X 

X x x X 
X X 
X X X 

X X 
X X 
X X 
X X 
XXXXX X 

XXXXX XX 
XXXXX X 

XXXXX XX 

X X X X X 

X X X X X X 

X X X X 

X X X X X 
X X X X 

X X X X X 
x X X X 
X X X X X 
X X X X 
X X X x 

Phase lock and load coupler for 
parallel operation of 2 or more 
units. This option has provisi,ons 
for alarm and automatic shut~down 
of a malfunctioning unit. 

Certain options effect equipment 
size and weight. When specifying 
options, please check with the fac· 
tory on equipment physical char· 
acteristics. *When combined with option F. 

ElevelJ. years ago, Avtel specialized in solid·state power con
version equipment and has concentrated its efforts in this 
area ever since. Whatever your individual power conversion 
requirements may be, you are assured that our technical 
staff will give them prompt and skillful analysis. With over 
200 custom designs and years of systems experience, these 
power conversion specialists appreciate the value of timely 
recognition and consideration of potential problem areas 
associated with integrating power sources into complex sys· 
terns. In the interest of precluding systems interface prob
lems, A vte! offers the assistance of its applications engineers 
to study your requirements and formulate suitable specifi· 
(~ations. 

AVTEL CORPORATION 

STRAIN GAUGE POWER 
SUPPLY 
This unit, developed for a research 
rocket aircraft, is one·third the size and 
weight of the equipment it replaces. 

INPUT-115 Volts ac, 400 Hz, 3·phase 
OUTPUT-12 Volts de at 10 amperes 
VOLTAGE REGULATION-0.1 % for com· 

bined effects of line, load and tempera· 
tUre variations. 

GUIDANCE SYSTEM POWER 
SUPPLY 
A .split phase static inverter, this unit 
supplie~ two outputs of 125 VA at 90° 
±0.5' phase angle displacement. Output 
frequency is held to 0.001 % and the 
true rms value of the output voltage is 
maintained within 0.1 %. 
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13erkleonic5, tJnc. 

BATTERY 
CHARGERS 

1221 So. Shamrock Ave., Monrovia, California 91016 Phone 213-359-9261 

NEW 
EXPANDED 

LINE 
COMPACT 

BATTERY CHARGERS 
FOR 

NI-CAD CELLS 
MIL T 27 Size AJ-l%xl%x2% 
Commercial Size-1.52Hx1.32Dia 

I II I I 
MIL T 27 Size FB-2~6X2J.(6X2V2 
Commercial Size-2.58Hx2.05Dia -

NOTE: 

MIL T 27 Size HB-3J.(6X2%x3~6 
Commercial Size-3J.(6x2%x3~6 

Prices shown in chart are for Type "C" 
chargers (Commercial Grade). When ordering 
Type "Mil chargers (Military Grade), increase 
above prices by 100%. 

<f!. 
o 
N 
tl 
fz 
LrJ 
a: 
a: 
:::l 
u 
LrJ 
Cl 
a: 
<C 
J: 
U 

1.5 

0.5 

1.0 

DISCOUNT SCHEDULE 
Quantity Discount 

14 0% 
5-24 5% 

2549 10% 
50-99 15% 

100 up factory 

(NOMINAL CHARGE RATE) 

1.2 

a:LL VOLTAGE 

@) 
en 
....J 
....J 
LLJ 
U 
u.. o 
a:: 
LLJ 
III 
:::2: 
::J 
~ 

>a:: 
LLJ 

~ 
III 
....J « z 
:::2: 
o z 

1.5 

These 115V, 60 Hz battery chargers are de
signed specifically for nickel cadmium and 
similar rechargeable cells. Average charge 
time for these chargers is 14 to 16 hours 
with no damage to cells or charger if the 
charger is left on indefinitely (See Fig. 1). 

Variations of mechanical sizes and electrical 
specifications for every need are available on 
special request. 

COMMERCIAL MILITARY 

~~RI2~~~ER 'MTG. INSERTS 

l L L CELL DISCHARGE CURRENT IN MA @ 10 HOUR RATE 
NOMINAL BATTERY VOLTAGE @ 1.2 VOLTS/CELL 

PACKAGE TYPE-LETTER CODE 

"C"-COMMERCIAL GRADE (METAL ENCASED & POTTW WITH EPOXY) 
UNIT HAS 2 THREADED HOLES IN END OPPOSITE LEAD EXIT. 

"M"-MILITARY (DESIGNED TO SATISFY MIL-T-27 / TF4RX02) 
TRANSFORMERJ~' I I METAL ENCASED & HERMETICALLY SEALED-I 

105°C 
10,000 HOUR LI FE 

POWER TRANSFORMER SUPPLYING RECTIFIED LOAD 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1873 



SECTION 4000 Mi,iij'ffiN 

C EA, a division of Berkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

MODULAR 
DC SUPPLIES 

THE BEST MODULAR DC SUPPLIES 
ON THE MARKET ... 
CHECK THE SPECS! 
Power Supply Index 
• Single Output Modules; CEA5, CEA6 Series .. 
• Dual Output Modules; CEAD5, CEAD6 Series ... 
• Constant Current Modules; CEAC5, CEAC6 Series. 
• Card Type Supplies; CEA7 Series. 
• Line Isolators .. 

Additional Product Information 

• Model Number System. 
• Dimensions and Weights. 
• Options. 
• Thermal Curves .. 
• Quantity Discounts & Delivery Information .. 

EEM 
Page 

1875-1879 
1881 

..1882 

.1883 
. .... 1885 

.1874 
1883, 1885 

.1884 
. ... 1880 
. .. 1880 

IF YOU DON'T FIND IT -CONTACT THE NEAREST CEA REPRE
SENTATIVE AS LISTED IN EEM. WRITE FOR LATEST CATALOGUES. 

HOW TO SELECT AND SPECIFY 
A CEA POWER SUPPLY OR VOLTAGE REFERENCE 
To select and specify a CEA Power Supply or Voltage Refer· 
ence, enter the Charts for either the CEA6 Series (80·C) or the 
CEA5 Series (65·C) according to the required center voltage. 
The first column of the chart gives the center voltage ranges. 
The required output current determines the line within the 
selected center voltage range. The model number and price 
are found in the column of the required regulation class. The 
desired center voltage should be inserted in the boxes in the 
model number. 

CEAO 0 Q.O~ 0 000 00 ... 0 

CEA6 for maXimu';~~~! -:::r- I I T 

For example, to select and specify a CEA6 Series (80·C) 
Module with a center voltage of 16.5 volts and a rated current 
of 1.00 amps with Regulation Class B the charts should be 
entered where the first column states, "Choose any center 
voltage from 12.5·27.4." On the line for 1.00 amps, proceed 
to the column titled Regulation Class B. The model number 
as given in the charts should then have the desired center 
voltage,16.5 volts, inserted in the boxes. The model number 
for this unit is then CEA6B165Y102 and the unit price is $130. 

If options are required the option designation should be added 
to the model number. For example, should 100 db shielding 
with 10,000 megohms insulation resistance be required option 
designation T1 should be added to the model number pro· 
ducing the model number of CEA6B165Y102T1. Added 
charges and delivery time along with descriptions of the op· 
tions are given on the options price list. 

temperature of 800 C 
CEAS for maximum base 

temperature of 65°C I 
Regulation Class ---.J 

A - Line plus load ±O.OS% 
B - Line plus load ±0.01 % 

C - Line plus load ±0.002S% 
D - Line plus load ±O.OOOS% 

Output Voltage .... j------' 
Purchaser fills in the desired ., 

center voltage. 
2 digits - 3.5 thru 9.9 V 

3 digits - 10'.0 thru 500 V 

Output Voltage 
Decimal location 

X - 3.5 thru 9.9 volts 
Y - 10.0 thru 99.9 volts 

Z - 100 thru 500 volts 

Output Current ---------' 
500 - 50 milliamps 
101 - 100 milliamps 
251 - 250 milliamps 
5(11 - 500 milliamps 

102 - 1.00 amps 
252 - 2.50 amps 
502 - 5.00 amps 
103 - 10.0 amps 
253 - 25.0 amps 

Options" J __________ --' 
Purchaser adds the option ., 

designations for all desired 
options. 
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C EA, a division of Berkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA, CALiFORNIA 91016 

TELEPHONE: (213) 359·9261 

• CEAG SERIES AND CEAS SERIES • 

MODULAR DC POWER SUPPLIES 
AND VOLTAGE REFERENCES 

The CEA6 Series and CEA5 Series represent a new concept in power supply 
design. No other commercially available line offers total regulation including 
stability, temperature coefficient and ripple that permit use as a voltage 
reference, no other commercially available line offers standard features such 
as: regulation to 0.0005%; choice of exact center voltage; 20 db isolation 
(up to 100 db available optionally); and temperature coefficient to 0.0005%. 

OUTPUT VOLTAGE AND CURRENT 
Any center voltage from 3.5 to 500 volts may be selected at rated currents of 
50 milliamps to 25 amps. The ability to select any center voltage always pro· 
vides the desired center voltage, eliminating compromise. 

REGULATION 
CEA offers four classes of regulation to meet the varied requirements for 
Modular DC Power Supplies and Voltage References. All specifications are 
GUARANTEED- not typical. 
The GUARANTEED stability for forty hours at constant temperature is better 
than the line plus load regulation specification. For example, the forty hour 
stability of a Class D regulation unit is better than ±0.0005% of the output 
voltage. The long term (two months) stability is better than twice the line 
plus load regulation specification. 
For systems which require an absolute minimum ripple, CEA provides modules 
with RMS readings as 
low as 0.0003% to satis· 
fy laboratory and stan· 
dards reqUirements. 
All modules are tested 
with performance record· 
ed to ensure compliance 
with speCifications. 

Class 
of Reg· 
ulation 

A 
B 
C 
D 

Guaranteed Guaranteed 
Line Reg· Load Reg· 
ulation for "Iation for 
10% Line No Load to 
Change Full Load 

±O.Ol% ±O.O4% 
±0.002% ±0.008% 
±0.0005% ±0.002% 
±0.0001% -+-0.0004% 

Guaranteed 
Tempera· Guaranteed 
ture C·oef· Stability Guaranteed 
ficient per for 40 RMS 
Degree C Hours Ripple 
±O.Ol% ±O.O5% 0.01% 
±0.005% ±0.01% 0.001% 
±0.001% ±0.0025% 0.0005% 
±0.0005% ±O.OOOS% 0.0003% 

TERMINALS ON lie" CENTERS 
ABOUT CENTER LINE 

F STUD CLrARANCE HOLE TERMltlAlS ON 1/;>" CENTERS 
ABOUT CENTER LINE 

EXT ADJ 

I -E-I 
'~ 

H J I --.--W~i$;:~t1 
t I K I 

D I 
1 ~ADJUSTING 

-'---+fl}--&t<~:It POT 

I-~-I 

BASE CONFIGURATION N DIA 

FA THROUGH RA 

MODULE DIMENSIONS: 

MIL·T 
27A 
SIZE A B 

FA 2%6 2'l\6 

GA 2% 2% 

HA 3'l\6 2% 

JA 3%6 3 116 

KA 3 ' %6 3% 

LA 4%6 3 1'l\6 

MA 4 ' 'l\6 4 

NA S'l\6 4%6 

PA 6'l\6 4'}\6 

QA 7'l\6 5%6 

RA S'l\6 6 1'l\6 

SA 11''l\6 5%6 

TA 11''l\6 6 1 YJ.6 

CHASSIS CUT-OUT 
FA THROUGH RA 

C D 

3% F'l\6 

3 ' }\6 2'1B 

4'/. 2 ' %. 
4% 2% 

51;' 3 

5%6 30/,.6 

6 3 ' 'l\6 

6 ' }\6 4'l\6 

61}\6 5'l\6 

7'l\6 6'l\6 

7'l\6 7'l\6 

7'l\6 --
S'l\6 --

\I,~J~_ 
\ OUT 

-1 
10ll, 

'--. 
ADJUSTING 
POT 

I--B--I 

BASE CONFIGURATION 
SA AND TA 

E F 

1'li6 6-32x% 

1% 6-32x% 

1'%. 6-32x% 

2'1B S-32x% 

2'li6 1O-32x% 

2 1 YI6 10-32x 'h 
3 1;'·20x% 

30/,.6 ';'-20x% 

3 ' }\6 1;'·20x% 

4%6 116- 18x 2 V32 

51'l\6 %6-18x2~2 

4'li6 %6-18x'l's 

5%6 !}'i6-18x'l's 

H 

YI6 

%6 

% 

'/2 

'/2 

'/, 
'/2 
'/, 

'/, 

'/, 

'/, 

'/, 

'12 

J 

1%6 

lYl6 

'l'B 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• Regulation from 0.05% to 0.0005% 
• Temperature Coefficient from 0.01% to 

0.0005% per Degree C 
• Isolation 20 db Standard, 100 db Optional 
• Any Center Voltage from 3.5 to 500 VDC 
• Rated Currents to 25 Amps 
• Output Voltage Adjustment ±5% Standard, 

±50% Optional 
• fnput 105-125V, 50-420 Hz 
• All Silicon and Repairable 
• No Turn-On Overshoot 
• Series Starting Standard 
• Remote Sensing Standard 
• Output Floats to ±500 Volts 

F STUD CLEARANCE HOLE TERMINAL LENGTH LESS 

CHASSIS CUT·OUT 
SA AND TA 

K L 

I'll. ''l\. 

I'li6 1l!J.6 

1% lYI6 

1% lYI6 

1% lYI6 

1% lYI6 

1% lYI6 

1% lY16 

1% 1716 

1% lYI6 

1% lYI6 

1% lY16 

1% ll;16 

SIDE VIEW 

CHASSIS 
CLEARANCE HOLES 

M N 

I1~'h 3;' 

1''l\6 % 

11l!J.6 % 

1''l\6 % 

1''l\6 % 

1''l\6 % 

1''l\6 % 

llVt6 % 

1''l\6 % 

1''l\6 % 

1''l\6 % 

2';" % 

2';' 3;' 

.-

WT. 
LBS. 

1 

1% 

2% 

3112 

4'/. 

5% 

"] 

9 

12 

17 

30 

35 

50 
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C EA , a division of Berkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

OUTPUT CLASS "D" 
CURRENT LINE PLUS LOAD ±0 .. 0005% 

(AMPS) MODEL PRICE 

0.10 CEA5D 0 0 XIOIR $210 CEA5C 0 0 XIOIR 
0.25 CEA5D 0 0 X251R 210 CEA5C 0 0 X251R 

CHOOSE 0.50 CEA5D 0 0 X50lR 225 CEA5C 0 0 X50lR 
ANY 1.00 CEA5D 0 0 XI02R 225 CEA5C 0 0 XI02R CENTER 

VOLTAGE 2.50 CEA5C 0 0 X252R 
FROM 5.00 CEASC 0 0 X502R 3.5-9.9 

10.0 

25.0 

0.10 CEA5D 0 DO YlOIR $210 CEASCOOOYIOIR 
0.25 CEA5D 0 DO Y251R 220 CEASC ODD Y2SIR 

CHOOSE 0.50 CEA5D 0 0 0 YSOIR CEA5C ODD YSOIR 225 
ANY 

1.00 CEASD ODD YI02R 24S CEASC ODD YI02R CENTER 
VOLTAGE 2.50 CEASC ODD Y252R 

FROM 
5.00 CEASC ODD Y502R 10.0 -12.4 
10.0 

25.0 

0.10 CEASD ODD YIOIR $210 CEA5COOOYlOIR 

0.25 CEASDOOOY251R 220 CEA5C 0 0 0 Y2SIR 
CHOOSE 0.50 CEASD 0 0 0 Y50lR 22S CEASC ODD YSOIR 

ANY 1.00 CEASD 0 0 0 Yl02R 24S CEASC 0 0 0 Yl02R CENTER 
VOLTAGE 2.50 CEASC ODD Y252R 

FROM 
5.00 CEASC 0 0 0 Y502R 12.5- 27.4. 
10.0 
25.0 

0.10 CEASDOOOYlOIR $210 CEASCOOOYIOIR 

0.25 CEASD 0 0 0 Y251R 220 CEASCOOOY251R 
CHOOSE 0.50 CEA5D 0 0 0 YSOIR 245 CEA5COOOY50lR 

ANY 
1.00 CEA5DOOOYl02R 250 CEA5C 0 0 0 Yl02R CENTER 

VOLTAGE 2.50 CEA5C ODD Y252R 
FROM 

5.00 CEA5C ODD Y502R 27.5- 29.9 
10.0 

25.0 

0.10 CEA5D DOD YlOIR $210 CEA5C ODD YlOIR 

0.25 CEA5D 0 0 0 Y251R 225 CEA5C ODD Y251R 
CHOOSE 

0.50 CEA5D ODD Y50lR CEA5C DOD Y50lR ANY 250 
CENTER 1.00 CEA50 0 0 0 YI02R 295 CEA5C DOD Yl02R 

VOLTAGE 
FROM 2.50 CEA5C DOD Y252R 

30.0-39.9 5.00 CEA5C DOD Y502i! 

10.0 

0.10 CEA5D ODD YlOlR $225 CEA5C OOOYIOIR 

CHOOSE 0.25 CEA50 0 0 0 Y251R 225 CEA5C 000Y251R 

ANY 0.50 CEA50000y50lR 250 CEASCoOoY50lR 
CENTER 1.00 CEA5D 000 Yl02R 295 CEA5C 00 0 Yl02R VOLTAGE 

FROM 2.50 CEASCooDY252R 
40.0-49.9 5.00 CEA5C DOD Y502R 

10.0 

0.05 CEA5D 0 0 0 Y500R $225 CEA5C ODD Y500R 

0.10 CEA5D 0 DO YlOIR 225 CEA5C ODD YIOIR 
CHOOSE 0.25 CEA5D DOD Y2SIR 245 CEA5C ODD Y251R ANY 
CENTER 0.50 CEA50 DOD Y50lR 275 CEA5C ODD Y50lR 

VOLTAGE 1.00 CEA5D ODD Yl02R 340 CEA5C 0 0 0 YI02R FROM 
50.0-59.9 2.50 CEA5C 000 Y252R 

5.00 CEA5C 000 Y502R 

10.0 

0.05 CEA5D 0 0 0 Y500R $250 CEA5C 000 Y500R 

0.10 CEA5D 0 oOYlOIR 270 CEA5C 000 YlOIR 
CHOOSE 0.25 CEA50oooY251R 275 CEA5C 000 Y251R ANY 
CENTER 0.50 CEA5DoooY50lR 300 CEA5CoooY50lR 

VOLTAGE 1.00 CEA5D 000 YI02R 380 CEA5C DOD Yl02R FROM 
60.0-79.9 2.50 CEA5C 000 Y2S2R 

5.00 CEA5C DOD Y502R 
10.0 

0.05 CEA5D 0 0 0 Y500R $250 CEA5C 000 Y500R 

CHOOSE 0.10 CEA5DoooYlOIR 270 CEA5C oooYIOIR 
ANY 0.25 CEA50 000 Y251R 275 CEASC 000 Y251R 

CENTER 
CEA5D 0 0 0 Y50lR CEA5CoooY50IR VOLTAGE 0.50 300 

FROM 1.00 CEA50 0 0 0 YI 02R 380 CEA5CoooYI02R 
BO.0-89.9 

CEA5e 0 0 0 Y252R 2.50 

5.00 CEA5C 000 YS02R 

$140 

140 

155 

155 
205 

225 

$140 

150 

155 

17S 
22S 

270 

$140 

ISO 

ISS 

17S 
22S 

270 

$140 

ISO 

175 

180 
225 

270 

$140 

155 

180 

225 
270 

315 

$155 

IS5 

180 

225 

270 

315 
,--

$ISS 

155 

17S 
205 

270 
315 

380 

$180 

200 
205 

230 

310 
365 

480 

$180 

200 

205 

230 

310 
460 

480 

MODEL 
::±:O.Ol% 

PRICE 

CEA5B DO XIOI $ 90 
CI'A5B DO X251 90 
CEA5B 0 0 X501 105 
CEA5B 0 0 XI02 105 
CEA5B OOX252 

1-155 
CEASB 0 OX502 175 
CEA5B 0 0 XI03 265 
CEASB 0 0 X2S3 350 

CEASB 0 0 0 YlOI $ 90 
CEA5B ODD Y2S1 100 

-

CEA5B 0 0 0 Y501 lOS 
CEASB 0 0 0 Yl02 12S 
CEASB DOD Y252 175 
CEASB ODD Y502 220 

CEA5BOOOYI03 330 
CEASB ODD Y253 36S 

CEA5BOOOYlOI $ 90 
CEA5B 000 Y251 100 

CEA5BOOOYSOI lOS 

CEASBOOOYl02 12S 
CEASB 0 0 0 Y252 175 
CEA5B 0 0 0 Y502 220 

CEASB DOD Yl03 330 
CEASB 000 Y2S3 36S 

CEA5B ODD YIOI $ 90 

CEASBOOOY2S1 100 
-~"--~-

CEASBOOOY501 125 

CEASB 0 0 0 Yl02 130 

CEA5B 0 0 0 Y252 17S 

CEA5S 0 0 0 Y502 220 

CEASB 0 0 0 Yl03 330 

CEA5S 0 0 0 Y253 365 

CEA5BOOOYlOI $ 90 

CEA5BOOOY251 105 

CEA5B DO 0 Y501 130 

CEA5B ODD Yl02 175 

CEA5B ODD Y252 220 

CEA5B [] OOYSOZ 265 

CEA5B ODD Yl03 350 

CEA5B ODD YlOI $105 

CEA5B 00 0 Y251 105 ------ .----~ 
CEA5B 000 Y501 130 
CEA5B 0 0 U YI02 175 -,---
CEA5B ODD Y252 220 

----cEA5s0eJOY502 2G5 

CEA5B DOD Yl03 350 

CEA5B ODD YSOO $105 

CEA5BooOYlOI 105 

CEA5B DOD Y251 125 
CEA5BOOOY501 155 
CEA5B ODD YI02 220 
CEA5B 000 Y2S2 265 
CEA5B ODD Y502 330 

CEA5B DOD Yl03 365 

CEASB 000 Y500 $130 
CEASBoooYlOI 150 
CEA5B 0 0 0 Y251 155 
CEA5B 000 Y501 180 
CEA5B 000 Yl02 260 
CEA5B 000 Y252 315 
CEA5B 0 0 0 Y502 430 

CEA5B 000 Yl03 460 

CEA5B 000 Y500 $130 

CEA5B ODD YlOI 150 

CEA5BoooY251 155 

CEA5B 0 0 0 Y501 180 

CEA5B 0 0 0 Yl02 260 

CEA5B 000 Y252 410 

CEA5B 0 0 0 Y502 430 

See YELLOW SECTION for Local OffIces, Phones 

CEA5AO 0 XIOI $ 80 I FA 

CEA5AOOX251 80 2 GA 
CEA5AOOX501 95 3 HA 
CEA5A 0 0 XI02 95 4 JA 
CEA5A ODX252 145 5 MA 
CEA5A 0 0 X502 165 6 NA 
CEASA 0 0 XI03 255 7 QA 

CEA5A 0 0 X253 340 8 SA 

CEA5A 0 0 0 YlOI $ 80 I FA 
CEA5AOOOY251 80 2 GA 
CEA5AOOOYSOI 95 3 HA 
CEASA ODD YI02 95 4 JA 
CEASA ODD Y2S2 14S S MA 
CEA5A ODD Y502 16S 6 NA 
CEA5A 0 0 0 YI03 255 7 QA 

CEASA 0 0 0 Y253 340 8 SA 

CEA5A 0 0 0 YlOI $ 80 I GA 

CEA5A 0 0 0 Y2S1 90 2 HA 

CEASAOOOYSOI 9S 3 JA 

CEA5A 0 0 0 Yl02 115 4 KA 
CEA5A ODD Y2S2 16S S NA 

CEASA ODD YS02 210 6 PA 

CEASA 0 0 0 YI03 320 7 RA 
CEASA ODD Y2S3 3SS 8 TA 

CEASA 0 0 0 YlOI $80 - 2 GA' 

CEA5A ODD Y2S1 90 3 HA 

CEASA 0 DO Y501 115 4 KA 

CEASAOOOYl02 120 S LA 

CEA5A 0 0 0 Y252 16S 6 NA 
CEA5A 0 0 0 Y502 210 7 PA 

CEA5A 0 0 0 Yl03 320 8 RA 

CEA5A 0 0 0 Y2S3 355 9 TA 

CEA5AOOOYlOI $ 80 ~-~ 
CEA5AOOOY251 95 3 JA 
CEA5A 0 DO Y501 ' 120 4 LA -- --
CEA5AOOOYl02 165 5 NA 

CEA5A 0 0 0 Y252 210 6 PA 

'CEAsilOOOY502 
--:---

255 
-:-

7 oil-

CEA5A 0 0 0 Yl03 340 8 SA-

CEA5AOOOYlOI $ 95 2 HA 

CEA5AD~ 95 3 JA 

CEA5A DOD Y501 120 4 LA 

CEA5A ODD YI02 165 5 NA 

CEA5A 000 Y252 210 6 PA 

CEASA 0 u u Y502 255 7 QA 

CEA5AOOOYI03 340 8 SA 

CEA5A ODD Y500 $ 95 2 HA 

CEA5AOOOYlOI 9S 3 JA 

CEA5A DOD Y251 115 4 KA 
CEA5AOOOY501 145 5 MA 

CEA5A 0 0 0 Yl02 210 6 PA 

CEA5A 0 0 0 Y252 255 7 QA 

CEA5A 0 0 0 Y502 320 8 RA 

CEA5A 0 0 0 Yl03 355 9 TA 

CEA5A 000 Y500 $120 2 JA 
CEA5A 0 0 0 YIOI 140 3 KA 
CEA5A 0 0 0 Y251 145 4 LA 
CEA5AOooY501 170 5 MA 

CEA5A 0 0 0 Yl02 250 6 PA 

CEA5A 000 Y252 30S 7 QA 

CEA5A 0 0 0 Y502 420 8 SA 

CEA5A 0 0 0 Yl03 450 9 TA 

CEA5A 0 0 0 Y500 $120 2 JA 

CEA5AOOoYlOI 140 3 KA 
CEA5AOooY251 145 4 LA 

CEA5A 0 0 0 Y501 170 5 MA 

CEA5A 0 0 0 YlOI 2S0 6 PA 

CEA5A 000 Y252 400 7 RA 

CEA5A 0 0 0 Y502 420 8 SA 
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C EA, a division of Berkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

CEA5 SERIES 
TO 65° C 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
90.0-99.9 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
100-119 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
120-139 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
140-159 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
160-199 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
200-219 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
220 -259 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
260-279 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
280- 339 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
340-379 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
380-500 

OUTPUT CLASS "D" REGULATION CLASS "C" REGULATION CLASS "8" REGULATION 
CURRENT LINE PLUS LOAD ±0.0005% LINE PLUS LOAD ±0.0025% LINE PLUS LOAD ±0.01% 

(AMPS) MODEL PRICE MODEL PRICE MODEL PRICE 

0.05 CEA5D 0 0 0 Y500R $250 CEA5C 000 Y500R $180 CEA5B 0 0 0 Y500 $130 
0.10 CEA5D 0 0 0 YlOIR 270 CEA5COOOYlOIR 200 CEA5B 0 0 0 YlOI ISO 
0.25 CEA5D 0 0 0 Y251R 275 CEA5COOOY251R 205 CEA5BD-0 0 Y251 155 
0.50 CEA5D 000 Y501R 300 CEA5COOOY50lR 230 CEA5B 000 Y501 180 
1.00 CEA5D 000 Yl02R 435 CEA5COOOYl02R 365 CEA5B 000 YI02 315 
2.50 CEA5C 000 Y252R 460 CEA5B 0 0 0 Y252 410 
5.00 CEA5C 000 YS02R 480 CEA5B 0 0 0 Y502 430 

0.05 CEA5D 0 0 0 ZSOOR $270 CEA5C 0 0 0 Z500R $200 CEA5B 000 ZSOO $150 
0.10 CEA5D 0 0 0 ZlOIR 27S CEA5COOOZlOIR 205 CEASB 000 ZlOI 155 
0.25 CEA5D 000 Z251R 300 CEA5C 000 Z251R 230 CEASB 0 0 0 Z251 180 
0.50 CEA5D 0 0 0 Z501R 325 CEA5COOOZ501R 255 CEASB 0 0 0 Z501 205 
1.00 CEA5D 000 Z102R 435 CEA5C 000 Zl02R 365 CEA5B 000 1102 315 
2.50 CEA5C 000 Z252R 440 CEA5B 0 0 0 1252 390 
5.00 CEA5C 000 1502R 510 CEASB 0 0 0 ZS02 460 

0.05 CEA5D 000 Z500R $ 270 CEA5C 000 Z500R $200 CEASB 0 0 0 15oo $150 
0.10 CEA5DOOOII0IR 275 CEASCOOOllOIR 205 CEASB 000 1101 155 
0.2~ CEA5DOOOZ251R 310 CEA5C 000 Z251R 240 CEASB 000 Z251 190 
0.50 CEA5DOOOZ50lR 345 CEA5C 000 Z501R 275 CEA5B 000 Z501 225 
1.00 CEA5D 000 1102R 465 CEA5C 0 0 0 Z102R 395 CEA5B 000 1102 345 
2.50 CEA5C 0 0 0 Z252R 535 CEA5B 0 0 0 Z252 485 

5.00 CEA5C 000 1502R 585 CEA5B 000 1502 535 

0.05 CEA5D 0 0 0 ISOOR $270 CEA5C 000 ZSOOR $200 CEA5B 000 1500 $150 
0.10 CEA5DOOOIIOIR 275 CEA5COOOZIOIR 205 CEA5B 0 0 0 ZIOI 155 
0.25 CEA5DOOOl2S1R 310 CEASC 000 Z251R 240 CEA5B 0 0 0 Z2S1 190 
0.50 CEASD 000 ISOIR 34S CEASC 000 ZSOIR 275 CEASB 000 ZSOI 225 
1.00 CEASD 0 0 0 Zl02R 560 CEASC 000 ZI02R 490 CEASB 000 ZI02 440 
2.50 CEASC 000 12S2R 535 CEASB 000 Z2S2 48S 

0.05 CEASD 0 0 0 ZSOOR $27S CEA5C 000 Z500R $205 CEASB 000 Z500 $155 
0.10 CEASDOOOZ101R 310 CEASC 000 ZIOIR 240 CEA5BOOOZlOi 190 
0.25 CEASDOOOZ2S1R 345 CEASC 00 0 Z2S1R 27S CEASB 000 Z2S1 225 
0.50 CEASD 000 ZSDIR 400 CEASC 000 Z501R 330 CEASB 0 0 0 ISOI 280 
1.00 CEASD 0 00 Zl02R S60 CEA5C 000 1102R 490 CEASB 0 0 0 Z102 440 
2.50 CEASC 000 Z2S2R 53S CEA5B 0 0 0 1252 48S 

0.05 CEA5D 0 0 0 ZSOOR $275 CEA5C 0 0 0 1500R $205 CEASB 000 ZSOO $15S 
0.10 CEASDOOOZlO1R 310 CEASCOOOZ101R 240 CEASB 000 ZIOI 190 
0.25 CEA5D 0 0 0 Z2S1R 345 CEA5C 000 Z251R 275 CEASBOOOZ2S1 225 
0.50 CEA5DOOOl50lR 400 CEASC 000 ISOIR 330 CEASBOOOZSOI 280 
1.00 CEASD 0 0 0 Zl02R S60 CEASC 000 Zl02R 490 CEASB 0 0 0 Zl02 440 
2.50 CEA5C 000 Z2S2R 585 CEASB 000 1252 S35 

0.05 CEA5D 000 ZSOOR $320 CEA5C 000 ISOOR $250 CEA5B 000 ISOO $200 
0.10 CEA5D 000 ZlOIK 365 CEA5C 000 Z101R 295 CEA5BOOOIIOI 245 
0.25 CEA5D 000 1251R 420 CEA5C 000 Z251R 350 CEA5B 000 Z251 300 
0.50 CEA5D 0 0 0 Z50lR 490 CEA5COOOZSOIR 420 CEA5B 0 0 0 Z501 370 
1.00 CEA5D 000 Zl02R 660 CEA5C 000 Z102R 590 CEA5B 0 0 0 Z102 540 
2.50 CEA5C 0 0 0 Z252R 665 CEA5B 000 Z252 615 

0.05 CEA5D 000 Z500R $320 C EA5C 0 0 0 Z500R $250 CEA5B 000 1500 $200 
0.10 CEA5DOOOZI0IR 365 CEASCOOOZlOIR 295 CEA5B 000 Z101 245 
0.25 CEA5DOOOl251R 420 CEA5C 000 Z2SIR 350 CEA5B 000 Z251 300 
0.50 CEA5D 0 0 0 1501R 490 CEASC 000 1501R 420 CEA5B 0 0 0 1501 370 
1.00 CEA5D 0 0 0 Zl02R 660 CEA5C 000 1102R 590 CEA5B 000 Zl02 540 

0.05 CEA5D 000 ISOOR $375 CEASC 000 ZSOOR $30S CEASB 000 Z500 $2SS 
0.10 CEA5D 000 ZlOIR 430 CEASC 0 0 0 1l01R 360 CEASBooOllOI 310 
0.25 CEA5D 000 Z251R 510 CEASC 000 1251R 440 CEA5B 0 00 Z251 390 
0.50 CEASD 0 0 0 1501R 63S CEASCoOol501R 565 CEASB 000 Z501 SIS 
1.00 CEA5DOooZl02R 695 CEASC 000 1102R 625 CEASB 000 Zl02 57S 

0.05 CEASD 0 0 0 ZSOOR $375 CEASC 0 0 0 ZSOOR $305 CEA5B 000 Z500 $255 
0.10 CEA5DOOOZIOIR 430 CEA5COoOII0IR 360 CEA5B 000 ZlOI 310 
0.25 CEA5DOOOl251R 510 CEA5C 0 0 0 1251R 440 CEASB 0 0 0 1251 390 
0.50 CEA5D 0 0 0 ISOIR 635 CEASC 0 0 0 1501R 565 CEA5B 0 0 0 Z501 515 
1.00 CEA5D 000 Zl02R 770 CEASC 000 1102R 700 CEA5B 000 1102 650 

0,05 CEA5D 000 1500R $430 CEA5C 0 0 0 1500R $360 CEA5B 000 1500 $310 
0.10 CEA5D 0 0 0 ZlOIR 510 CEASCoOollOIR 440 CEA5B 000 ZlOI 390 
0.25 CEA5D 000 Z251R 635 CEA5CoooZ2SIR 565 CEA5B 0 0 0 Z251 515 
0.50 CEA5D 0 0 0 1501R 695 CEA5CoOol501R 625 CEA5B 0 0 0 Z501 575 
1.00 CEA5D 000 Zl02R 770 CEA5C 0 0 0 Z102R 700 CEA5B 0 0 0 Zl02 650 

See YELLOW SECTION for Local Offices, Phones 

ClASS "A" RRULATION 
LINE PLUS LOAD ±0.05% 

MODEL PRICE 

CEA5A 0 0 0 Y500 $120 
CEASAOOOYlOI 140 
CEA5A 000Y251 145 
CEA5AO 00Y5Dl 170 
CEA5A 000 Vl02 305 
CEA5A IJ 0 0 Y252 400 
CEA5A 0 0 0 YS02 420 

CEA5A 0 0 0 Z500 $140 
CEA5AOO 0 ZlOI 145 
CEA5A 0 0 0 Z251 170 
CEA5AOOO Z501 195 
CEA5A 0 0 0 Z102 305 
CEA5A 0 0 0 Z252 380 
CEA5A 000 Z502 450 

CEA5A 0 0 0 Z500 $140 
CEA5AOOOZlOI 145 
CEA5A 000 1251 180 
CEASA 0 0 0 1501 215 
CEASA 0 0 0 1102 335 
CEASA 0 0 0 12S2 475 
CEA5A 0 0 0 IS02 525 

CEA5A 0 0 0 Z500 $140 
CEA5AOOOZI0l 145 
CEASAO 00 Z251 180 
CEA5A 0 00 Z501 215 
CEASA 0 0 0 ZI02 430 
CEASA 0 0 0 12S2 47S 

CEA5A 0 0 0 ZSOO $145 
CEA5A 0 0 0 Z101 180 
CEA5AOOO Z2S1 21S 
CEASA 000 Z501 270 
CEA5A 0 0 0 Zl02 430 
CEASA 0 00 12S2 475 

CEASA 0 0 0 ZSOO $14S 
CEASA 0 0 0 1101 180 
CEASA 0 0 0 Z251 21S 
CEASAOOOl501 270 
CEASA 0 0 0 Z102 430 

CEA5A 0 0 0 Z2S2 52S 

CEA5A 0 0 0 Z500 $190 
CEA5A 0 0011O1 235 
CEA5A 0 0 0 Z251 290 
CEA5A 0 0 0 Z501 360 
CEA5A 0 0 0 Z102 530 
CEA5A 0 0 0 Z252 605 

CEA5A 0 0 0 Z500 $190 
CEA5A 0 0 0 1101 235 
CEA5Ao 001251 290 
CEA5A 0 0 0 Z501 360 
CEA5A 0 0 0 Zl02 530 

CEASA 000 1500 $245 
C.EASA 0 0 0 ZlOI 300 
CEA5A 0 0 0 1251 380 
CEASA 0 0 0 1501 SOS 
CEASA 0 0 0 Zl02 S6S 

CEA5A 000 ISOO $245 
CEA5A 0 0 0 Zl05 300 
CEA5A 0 00 Z251 380 
CEA5A 0 0 0 1501 505 
CEA5A 0 0 0 Zl02 640 

CEA5A 0 0 0 1500 $300 
CEASA 0 00 lIOI 380 
CEA5A 0 0 0 1251 505 
CEA5A 0 0 0 ISO 1 565 

CEA5A 0 0 0 1102 640 

2 JA 
3 KA 
4 LA 
5 MA 
6 QA 

7 RA 
8 SA 

2 KA 
3 LA 
5 MA 
6 HA. 
7 QA 

8 RA 
9 TA 

3 KA 
4 LA 
5 MA 
6 NA 
7 QA 
8 SA 
9 TA 

3 KA 
4 LA 
S MA 
6 NA 
7 RA 
8 SA 

3 LA 
4 MA 
S HA 
6 PA 
7 RA 
8 SA 

3 LA 
4 MA 
5 NA 
6 PA 
7 RA 
9 TA 

3 MA 
4 NA 
5 PA 
6 QA 

7 SA 
9 TA 

4 MA 
5 NA 
6 PA 
7 QA 

8 SA 

4 NA 
S PA 
6 QA 

7 RA 
8 SA 

4 NA 
5 PA 
6 QA 
7 RA 
8 TA 

4 PA 
5 QA 

6 RA 
7 SA 
8 TA 

1877 



SECTION 4000 14§u1b'fflD 

-. C EA, , dM,;on of 8.,kleon;", Inc. 
.. 1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

OUTPUT CLASS "0" REGULATION CLASS "C" REGULATION CLASS "B" REGULATION ClASS "A" REGULATION 
CURRENT LINE PLUS LOAD ±0.0005% LINE PLUS LOAD ±0.0025% LINE PLUS LOAD :±D.Ol%. LINE PLUS LOAD ±0.05% ~ 

l:l "' (AMPS) MODEL PRICE MODEL PRICE MODEL PRICE MODEL PRICE = u ;;; 

0.10 CEA60 0 0 XIOIR 215 CEA6C DO XIOIR $145 CEA6S 0 0 XIOl $ 95 CEA6A DO XIOI $ 85 1 FA 
0.25 CEA60 0 0 X25lR 215 CEA6C 0 0 X251R 145 CEA6BOOX251 95 CEA6A 0 0 X251 85 2 GA 

CHOOSE 
~ CEA60 0 0 X50lR CEA6C 0 0 X50lR 160 CEA6B 0 0 X50 I CEA6A 0 0 X50l HA ANY 230 110 100 3 

CENTER 1.00 CEA60 0 0 XI02R 230 CEA6C 0 0 XI02R 160 CEA6B DO XI02 110 CEA6A 0 0 XI02 100 4 JA 
VOLTAGE 

2.50 CEA6C DO X252R 210 CEA6S DO X252 CEA6A 0 0 X252 MA FROM 160 ISO 5 
3.5-9.9 5.00 CEA6C 0 0 X502R 235 CEA6S 0 0 X502 185 CEA6A 0 0 X502 175 6 NA 

10.0 CEA6S00XI03 280 CEA6A DO XI03 270 7 QA 
25.0 CEA6B 0 0 X253 370 CEA6A 0 0 X253 360 8 SA 

0.10 CEA60 0 0 YlOIR 215 CEA6C 0 0 YIOIR $145 CEA6B 0 0 0 YIOI $ 95 CEA6A 0 0 YIOI $ 85 I FA 
0.25 CEA60 0 0 Y251R 215 CEA6C 0 0 Y251R 145 CEA6B ODD Y251 95 CEA6A 0 0 Y251 85 2 GA 

CHOOSE 
0.50 CEA60 0 0 Y50lR 230 CEA6C 0 0 Y50lR 160 CEA6S 0 DO Y501 110 CEA6A DO Y501 100 3 HA ANY 

CENTER 1.00 CEA60 0 0 YlO2R 230 CEA6C DO YlO2R 160 CEA6S DO 0 YlO2 110 CEA6A 0 0 YlO2 100 4 JA 
VOLTAGE 

2.50 CEA6C DO Y252R 210 CEA6S ODD V252 CEA6A 0 0 Y252 5 MA FROM 160 150 
10.0-12.4 5.00 CEA6C 0 0 Y502R 235 CEA6S ODD Y502 18"5 CEA6A 0 0 Y502 175 6 NA 

10.0 CEA6S DO 0 YI03 280 CEA6A 0 0 YlO3 270 7 QA 

25.0 CEA6S DO 0 Y253 370 CEA6A 0 0 Y253 360 8 SA 

0.10 CEA60000YIOIR $215 CEA6C ODD YIOIR $145 CEA6B DOD YlOI $ 95 CEA6A 0 0 0 YlOI $ 85 I GA 

0.25 CEA60 DO 0 Y251R 225 CEA6C 0 0 0 Y251R 155 CEA6S DO OY251 105 CEA6A 0 0 0 Y251 95 2 HA 
CHOOSE 0.50 CEA60000Y50lR 230 CEA6C 0 0 0 Y50lR 160 CEA6S 0 DO Y501 110 CEA6AOOOY501 100 3 JA ANY 
CENTER 1.00 CEA60 0 0 0 YI02R 250 CEA6COOOYl02R 180 CEA6S DOD YI02 130 CEA6A 0 0 0 Yl02 120 4 KA 

VOLTAGE 2.50 CEA6C ODD Y252R 235 CEA6S ODD Y252 185 CEA6A 0 0 0 Y252 175 5 NA FROM 
12.5 - 27.4 5.00 CEA6C 0 0 0 Y502R 280 CEA6S ODD Y502 230 CEA6A 0 0 0 Y502 220 6 PA 

10.0 CEA6S 0 0 0 YI03 345 CEA6A 0 0 0 YI03 335 7 RA 
25.0 CEA6S 0 0 0 Y253 385 CEA6A ODD Y253 375 8 TA 

0.10 CEA60 000 YIOIR $215 CEA6C 0 0 0 YlOIR $145 CEA6S000YIOI $ 95 CEA6A 0 0 0 YlOI $ 85 2 GA 
0.25 CEA60000Y251R 225 CEA6COOOY251R 155 CEA6S 000 Y251 105 CEA6A 0 0 0 Y251 95 3 HA 

CHOOSE 0.50 CEA60 DOD Y50lR 2'50 CEA6C 0 00"Y50.1R 180 CEA6S 0 DO Y501 130 CEA6A 0 0 0 Y501 120 4 KA ANY 
CENTER 1.00 CEA60 ODD YI02R 255 CEA6CoOoYl02R 185 CEA6S DOD YI02 135 CEA6A 0 0 0 Yl02 125 5 LA 

VOLTAGE 2.50 CEA6C 0 0 0 Y252R 235 CEAGS 000 Y252 185 CEA6AOOO Y252 175 6 NA FROM 
27.5- 29.9 5.00 CEA6C 000 Y502R 280 CEAGS ODD Y502 230 CEA6A 0 0 0 Y502 220 7 PA 

10.0 CEA6S 0 0 0 Yl03 345 CEA6A 0 0 0 Yl03 335 8 RA 
25.0 CEA6S 0 0 0 Y253 385 CEA6A 0 0 0 Y253 375 9 TA 

0.10 CEA60000YIOIR $ 215 CEA6COOOYlOIR $145 CEA6S000YIOI $ 95 CEA6AOOOYlOI $ 85 2 GA 

CHOOSE 
0.25 CEA60 00 0 Y251R 230 CEA6C DOD Y251R 160 CEA6S 0 0 0 Y251 110 CEA6AOOOY251 100 3 JA 

ANY 0.50 CEA60 0 0 0 Y50lR 255 CEA6C 00 0 Y50lR 185 CEA6S000Y501 135 C.EA6A 0 0 0 Y501 125 4 LA 
CENTER 1.00 CEA60 0 DO Yl02R 305 CEA6C ODD YI02R 235 CEA6S ODD Yl02 185 CEA6A 0 DO YI02 175 5 NA VOLTAGE 

FROM 2.50 CEA6C ODD Y252R 280 CEA6S 0 0 0 Y252 230 CEA6A 0 0 0 Y252 220 6 PA 
30.0-39.9 5.00 CEA6C DOD Y502R 330 CEA6S 0 0 0 Y502 280 CEA6A 0 0 0 Y502 270 7 QA 

10.0 CEA6S 0 0 0 Yl03 370 CEA6A 0 0 0 YI03 360 8 SA 

0.10 CEA60 0 0 0 YlOIR $230 CEA6COOOYlOIR $160 CEA6S ODD YlOI $~ ~AOOOYJOI $100 2 HA 

CHOOSE 
0.25 CEA60 0 0 0 Y251R 230 CEA6C ODD Y251R 160 CEA6S 0 DO Y251 110 CEA6A DO 0 Y251 100 3 JA 

ANY 0.50 CEA60 0 DO Y50lR ~. CEA6C 0 DO Y50lR 185 CEA6B ODD Y501 135 CEA6A 0 0 0 Y501 125 4 LA 
CENTER 1.00 CEA60 0 0 0 Yl02R ~OOYl02R 235 CEA6S ODD Y102 CEA6A ODD Yl02 5 NA VOLTAGE 305 185 175 

FROM 2.50 CEA6C 0 DO Y252R 280 CEASS DOD Y252 230 CEA6A 0 00 Y252 220 6 PA 
40.0-49.9 5.CD 

._--------- ---- - -" 

CEA6C U U U Y502R 330 CEA6S ODD Y502 280 CEA6A 0 0 0 Y502 270 7 QA 
10.0 CEA6S ODD Yl03 370 CEA6A noD Yl03 360 8 SA 
0.05 CEA60 0 0 0 Y500R $230 CEA6C 0 0 0 Y500R $160 CEA6S 0 0 0 Y500 $110 CEA6A 0 0 0 Y500 $100 2 HA 
0.10 CEA60 DO 0 YIOIR 1150 

-----
110 100 

_ .. 

230 CEA6C 0 0 0 YlOIR CEA6S 000 YJOI CEA6A 0 0 0 YJOI 3 JA 
CHOOSE 0.25 CEA60000Y251R 250 CEASC 0 0 0 Y251R 180 CEA6S 000 Y251 130 CEA6A 0 0 []Y251- 120 4 KA 

ANY -

CENTER 0.50 CEA60 0 0 0 Y50lR 280 CEA6C 0 DO Y50lR 210 CEA6S 0 DO Y501 160 CEA6A 0 0 0 Y501 150 5 MA 
VOLTAGE 1.00 CEA60 000 YI02R 350 CEA6C 000 Yl02R 280 CEA6S 0 0 0 Yl02 230 CEA6A 0 0 0 YI02 220 6 ~ FROM 

50.0-59.9 2.50 CEA6C 0 0 0 Y252R 330 CEA6S 0 DO Y252 280 CEA6A 0 DO Y252 270 -...J.~ ~ 
5.00 CEA6C 0 0 0 Y502R 395 CEA6S 000 Y502 345 CEA6A 0 0 0 Y502 335 8 RA 
10.0 CEA6S 0 0 0 Yl03 385 CEA6A 0 0 0 YJ03 375 9 TA 

0.05 CEA60 0 0 0 Y500R $255 CEA6C 0 0 0 Y500R $185 CEAGS 000 Y500 $135 CEA6A 0 0 0 Y500 $125 2 JA 
0.10 CEA60 0 0 0 YIOIR 275 CEA6C DO 0 YIOIR 205 CEA6S 00.0 YIOI 155 CEA6A 0 0 0 YlOI 145 3 KA 

CHOOSE 0.25 CEA60 0 0 0 Y251R 280 CEA6C 0 00 Y50lR 210 CEA6S 0 0 0 Y251 160 CEA6A 0 0 0 Y251 150 4 LA 
ANY 

0.50 CEA60 000 Y50lR CEA6C 0 0 0 Y50lR CEA6S 0 DO Y501 190 CEA6AO 0 0 Y501 CENTER 310 240 180 5 MA 
VOLTAGE 1.00 CEA60 0 0 0 YI02R 395 CEA6C 0 DO Yl02R 325 CEA6S DOD YlO2 275 CEA6A 0 0 0 YlO2 265 __ 6 PA 

FROM 
2.50 60.0-79.9 CEA6C 0 0 0 Y252R 380 CEA6S 000 Y252 330 CEA6A 0 0 0 Y252 320 7 QA 
5.00 CEA6C 0 DO Y502R 500 CEAb9 000 Y502 450 CEA6A 000 Y502 440 8 ~ 
10.0 CEA6S 0 0 0 YJ03 485 CEA6A 000 YI03 475 9--rrA 
0.05 CEA60 0 DO Y500R $255 CEA6C 0 DO Y500R $185 CEA6S 0 0 0 Y500 $135 CEA6A ODD Y500 $125 2 JA 

CHOOSE 0.10 CEA60 000 YlOIR 275 CEA6C DO 0 YlOIR 205 CEA6S 000 YlOI 155 CEA6A 000 YlOI 145 3 KA 
ANY 0.25 CEA60 000 Y251R 280 CEA6C 0 0 0 Y251R 210 CEA6S ODD Y251 160 CEA6A 000 Y251 150 4 LA 

CENTER 0.50 CEA60 0 0 0 Y50lR CEA6C 0 DO Y50lR CEAGS 0 0 0 Y501 CEA6A DOD Y501 VOLTAGE 310 240 190 180 5 MA 
FROM 1.00 CEA60 0 DO Yl02R 395 CEA6C 0 DO Yl02R 325 CEA6S 0 0 0 Yl02 275 CEA6A 0 0 0 YlOI 265 6 PA 

80.0- 89.9 2.50 CEA6C 0 0 0 Y252R 480 CEA6S QQQ .Y252 430 CEA6A DO 0 Y252 420 7 RA. 
5.00 CEA6C 0 DO Y502R 500 CEA6S DOD Y502 450 CEA6A DOD Y502 440 8 SA 

1878 See YELLOW SECTION for Local OffIces, Phones eem /1969 



eem/1969 

eem File System I' I I I 

C EA , a division of Berkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

CEA6 SERIES 
TO 800 C 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
90.0 - 99.9 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
100-119 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
120 -139 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
140-159 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
160 -199 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
200 -219 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
220- 259 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
260- 279 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
280- 339 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
340- 379 

CHOOSE 
ANY 

CENTER 
VOLTAGE 

FROM 
380- 500 

OUTPUT CLASS "0" REGULATION CLASS "C" REGULATION CLASS "B" REGULATION 
CURRENT LINE PLUS LOAD ±0.0005% LINE PLUS LOAD ±0.0025% LINE PLUS LOAD ±0.01 % 
(AMPS) MODEL PRICE MODEL PRICE MODEL PRICE 

0.05 CEAGO 000 Y500R $255 CEAGC 000 Y500R $185 CEA6B 000 Y500 $135 

0.10 CEA60 000 YlO lR 275 CEA6C 000 Y101R 205 CEA6BoooYlOI 155 
0.25 CEA60 000 Y251R 280 CEA6C 0 0 0 Y251R 210 CEA6B 000 Y251 160 

0.50 CEA60 000 Y501R 310 CEA6C 000 Y501R 240 CEA6B 000 Y501 190 

1.00 CEA60 000 Yl02R 450 CEA6C DOD Yl02R 380 CEA6B 0 0 0 Yl02 330 

2.50 CEA6C 000 Y252R 480 CEA6B 0 0 0 Y252 430 

5.00 CEA6C 000 Y502R 500 CEA6B 000 Y502 450 

0.05 CEA60 000 Z500R $275 CEA6C 000 Z500R $205 CEA6B DOD Z500 $155 

0.10 CEA60ooDZI0IR 280 CEA6CoooZ101R 210 CEA6B 000 Z101 160 

0.25 CEA60 0 0 0 Z251R 310 CEA6C 000 Z251R 240 CEA6B 000 Z251 190 

0.50 CEA60 000 Z501R 335 CEA6C 0 0 0 Z501R 265 CEA6B 0 00 Z501 215 

1.00 CEA60 000 Z102R 450 CEA6C 0 0 0 Zl02R 380 CEA6B 0 0 0 Zl02 330 

2.50 CEA6C 000 Z252R 460 CEA6B 000 Z252 410 

5.00 CEA6C ODD Z502R 535 CEA6B 0 0 0 Z202 485 

0.05 CEA60 000 Z500R $275 CEAGC 000 Z500R $205 CEA6B 0 0 0 Z500 $155 

0.10 CEA60 0 0 0 Z101R 280 CEA6CoooZl01R 210 CEAGBoooZI01 160 

0.25 CEA60 00 0 Z251R 320 CEA6CoooZ251R 250 CEAGB 0 0 0 Z251 200 

0.50 CEA60 000 Z501R 355 CEA6C 0 0 0 Z501R 285 CEA6B 000 Z501 235 

1.00 CEA60 000 Z102R 480 CEA6C 000 Z102R 410 CEA6B 000 Z102 360 

2.50 CEA6C 000 Z252R 560 CEA6B 000 Z252 510 

5.00 CEA6C 000 Z502R 615 CEA6B 000 Z502 565 

0.05 CEA60 0 0 0 Z500R $275 CEA6C 000 Z500R $205 CEA6B 0 0 0 Z500 $155 

0.10 CEA60 000 ZlOIR 280 CEA6C 0 0 0 Z101R 210 CEA6B ODD Z101 160 

0.25 CEA60oooZ251R 320 CEA6C 0 0 0 Z251R 250 CEA6B 000 Z251 200 

0.50 CEA60 0 0 0 Z501R 355 CEAGC 0 0 0 Z501R 285 CEA6B 000 Z501 235 

1.00 CEAGO 0 00 Z102R 580 CEA6C 000 Zl02R 510 CEA6B 0 0 0 n02 460 

2.50 CEA6C 0 DO Z252R 560 CEA6B 000 Z252 510 

0.05 CEA60 0 0 0 Z500R $280 CEA6C DO 0 Z500R $210 CEAGB DOD Z500 $160 

0.10 CEA60 0 0 0 Z101R 310 CEAGC 000 Z101R 240 CEA6B 000 ZlOl 190 

0.25 CEA60000 Z251R 355 CEAGC 0 00 Z251R 285 CEA6B 000 Z251 235 

0.50 CEA60 0 0 0 Z501R 415 CEA6C 000 Z501R 345 CEA6B 000 Z501 295 

1.00 CEAGO 000 Z102R 580 CEA6C 000 Zl02R 510 CEA6B 000 Z102 460 

2.50 CEA6C 0 0 0 Z252R 560 CEA6B 000 Z252 510 

0.05 CEAGO 0 0 0 Z500R $280 CEAGC 0 0 0 Z500R $210 CEA6B 000 Z500 $160 

0.10 CEA60 000 nOlR 320 CEA6C 000 Z101R 250 CEA6B 000 ZlOl 200 

0.25 CEA600 0 0 Z251R 355 CEA6C 000 Z251R 285 CEA6B 0 0 0 Z251 235 

0.50 CEAGO 0 0 0 Z501R 415 CEA6C 000 Z501R 345 CEA6B 000 Z501 295 

1.00 CEAGO 0 0 0 Z102R 580 CEA6C 000 Zl02R 510 CEA6B 0 0 0 Zl02 460 

2.50 CEA6C 0 0 0 Z252R G15 CEA6B 000 Z252 565 

0.05 CEA60 0 0 0 Z500R $330 CEA6C 000 Z500R $260 CEA6B 0 0 0 Z500 $210 

0.10 CEA60 000 Z101R 375 CEA6CoooZl01R 305 CEA6B 000 ZlOl 255 

0.25 CEA60 0 0 0 Z251R 435 CEA6C 000 Z251R 365 CEA6B 000 Z251 315 

0.50 CEA60 000 Z501R 510 CEA6C 0 0 0 Z501R 440 CEA6B 000 Z501 390 

1.00 CEAGO 0 0 0 Z102R 690 CEA6C 0 0 0 Z102R 620 CEA6B 0 0 0 Zl02 570 

2.50 CEA6C 0 00 Z252R 695 CEA6B 0 0 0 Z252 645 

0.05 CEAGO 000 Z500R $330 CEAGC 0 0 0 Z500R $260 CEASB 000 Z500 $210 

0.10 CEA60 0 0 0 Z101R 375 CEA6C 0 0 0 Zl01R 305 CEA6B 0 0 0 ZlOl 255 

0.25 CEA60 0 00 Z251R 435 CEA6C 000 Z251R 365 CEA6B 000 Z251 315 

0.50 CEA60 0 0 0 Z501R 510 CEA6C 0 00 Z501R 440 CEA6B 000 Z501 390 

1.00 CEA60 000 Zl02R 690 CEA6C 000 Zl02R 620 CEA6B 000 Z102 570 

0.05 CEA60 0 0 0 Z500R $385 CEA6C 000 Z500R $315 CEA6B 000 Z500 $265 

0.10 CEA60 000 Z101R 445 CEA6C 000 Z101R 375 CEA6B 0 0 0 Z101 325 
0.25 CEA60 0 0 0 Z251R 530 CEA6C 00 0 Z251R 460 CEA6B 000 Z251 410 
0.50 CEA60 0 0 0 Z501R 660 CEA6C 0 0 0 Z501R 590 CEA6B 000 Z501 540 

1.00 CEA60 000 Z102R 725 CEA6C 0 0 0 Zl02R 655 CEA6B 0 0 0 Zl02 605 

0.05 CEA60 000 Z500R $385 CEAGC 000 Z500R $315 CEA6B 000 Z500 $265 

0.10 CEA60 000 Z101R 445 CEA6C 0 0 0 ZlOlR 375 CEA6BOOOZlOl 325 

0.25 CEA600 0 0 Z251R 530 CEA6C 000 Z251R 460 CEA6B 0 0 0 Z251 410 

0.50 CEA60000 Z501R 660 CEA6e 0 00 Z501R 590 CEA6BOOOZ501 540 

1.00 CEA60 000 Z102R 805 CEA6C 000 Z102R 735 CEA6B 000 Zl02 685 

0.05 CEA60 000 Z500R $445 CEA6C 0 0 0 Z500R $375 CEA6B 000 Z500 $325 

0.10 CEA6D 000 ZlOIR 530 CEA6C 0 0 0 ZlOIR 460 CEA6S 0 0 0 Z101 410 

0.25 CEA600 0 0 Z251R 660 CEA6C 0 0 0 Z251R 590 CEA6BOOOZ251 540 

0.50 CEA60 0 0 0 Z50 lR 725 CEA6COOOZ501R 655 CEA6BOOOZ501 605 

1.00 CEA60 000 Zl02R 805 CEA6COOOZl02R 735 CEA6BOOOZ102 685 

See YELLOW SECTION for Local Offices, Phones 

CLASS "A" REGULATION 
LINE PLUS LOAD ±0.05% 

MODEL PRICE 

CEA6A 0 0 0 Y500 $125 

CEA6A 0 0 0 nOI 145 

CEA6A 0 0 0 Y251 150 

CEA6A 0 00 Y501 180 

CEA6A 0 0 0 Yl02 320 

CEA6A 000 Y252 420 

CEA6A 0 0 0 Y502 440 

CEA6A 0 0 0 Z500 $145 

CEA6AoDoZ101 150 

CEA6A 0 00 Z251 180 

CEA6A 0 0 0 Z501 205 

CEA6A 000 Zl02 320 

CEA6A 0 0 0 Z252 400 

CEA6A 0 0 0 Z502 475 

CEA6A 0 0 0 Z500 $145 

CEA6A 0 0 0 ZlOI 150 

CEA6A 0 0 0 Z251 190 ---
CEA6A 0 0 OZ501 225 

CEA6A 0 0 0 Zl02 350 

CEA6A 0 0 0 Z252 500 

CEA6A 0 0 0 Z502 555 

CEA6A 0 0 0 Z500 $145 

CEAGAoooZ101 150 

CEA6A 0 00 Z251 190 

CEA6A 0 0 0 Z501 225 

CEA6A 0 0 0 n02 450 

CEA6A 000 Z252 500 

CEAGA 0 0 0 Z500 $150 

CEAGA 0 0 0 ZlOl 180 

CEAGA 0 0 0 Z251 225 

CEA6A 000 Z501 285 

CEA6A 000 n02 450 

CEA6A 0 0 0 Z252 500 

CEASA 000 Z500 $150 

CEA6A 000 Z101 190 

CEA6A 000 Z251 225 

CEA6A 000 Z501 285 

CEA6A 0 0 0 Z102 450 

CEA6A 0 0 0 Z252 555 

CEA6A 0 0 0 Z500 $200 

CEA6AO 0 0 ZlOI 245 

CEA6A 00 0 Z251 305 

CEA6A 000 Z501 380 
CEA6A 0 0 0 Zl02 560 

CEA6A 0 0 0 Z252 635 

CEA6A 000 Z500 $200 

CEA6A 0 0 0 ZlOI 245 

CEA6A 0 0 0 Z251 305 

CEA6AOO 0 Z501 380 

CEA6A 0 0 0 Z102 560 

CEA6A 000 Z500 $255 

CEA6A 0 0 0 ZlOl 315 

CEA6AoOD Z251 400 

CEA6A 0 0 0 Z501 530 

CEA6AOOO Zl02 595 

C"EA6A 0 0 0 Z500 $255 

CEA6A 0 0 0 ZlOl 315 

CEA6AoOOZ251 400 

CEA6A 0 0 0 Z501 530 

CEA6A 0 0 0 Zl02 675 

CEA6A 0 0 0 Z500 $315 

CEA6A 0 0 0 ZlOl 400 

CEASAnOOZ251 530 

CEA6A 0 0 0 ZSOl 595 

CEA6A 000 Zl0!2 675 

2 
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7 
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5 
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7 

8 

9 

3 

4 
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7 

8 
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3 

4 

5 

6 

7 

8 

3 

4 

5 

6 

7 

8 

3 

4 

5 

6 

7 

9 

3 

4 

5 

6 

7 

9 

4 

5 
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7 
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5 

6 

7 

8 
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6 

7 
8 

4 

5 

6 

7 

8 
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N 

in 

JA 

KA 

LA 

MA 

QA 

RA 

SA 

KA 
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MA 

NA 

QA 

RA 

TA 

KA 
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SECTIO.N 4000 i§§.iin'ffiD 

C EA , a division of Berkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA; CALIFORNIA 91016 

TELEPHONE: (21.3) 359·9261 

THERMAL DATA 
THERMAL RADIATORS 

THERMAL DATA 
The· informatioo presented in this section will enable the designer to determine If cooling is requireo 
an'd if so to select the most a'ptimum method of cooling. 

For modules with Thermal Curve Nos. 1, 2 and 3, heat dissipation area in addition to that provided 
by the standard module is not usually required for operation up to full load, For modules with 
Thermal Curve Nos, 4 and 5, additional heat dissipation area such as the instrument chassis or heat 
dissipation radiators will usually be required for operation at full load. 

Tbe base' (terminal end) is thermally connec.ted to the power output transistor; therefor.e, the base 
must make positive mechanical· and thermal bond to the mounting body. Silicone grease should be 
applied to the base of the power supply and the mounting body must be a smoottt metallic surface. 

TABLE W-Heat 
dissipation area 
of standard pow
er supply with. 
out heat dissipa. 
tion radiators. 

The maximum temperature the base will achieve, the heat dissipation area required, the airflow 
velocity in lineal feet per minute required or the maximum allowable ambient temperature may be 
determined by following the appropriate procedure given below. 

The total heat dissipation area may be determined by totaling the area given for the appropriate case 
size from Table W, the effective surface area of the mounting body which may be considered as heat 
di~sipatlon area, and the ~rea of any selected CEA Thermal Radiators. 

CASE 1 
To be determined, MAXIMUM TEMPERATURE BASE WILL ACHIEVE. 
Known: 1. Ambient temperature in °C. 2. Airflow velocity in feet per 
minute. 3. Heat dissipation area provided in square inches. 
Procedure: 1. Choose the required Power Supply/Voltage Reference (volt
age and current) from the tables. The Thermal Curve Number for the 
selected unit is given in the next to last column on the chart. 2. Deter
mine the Effective Thermal Curve Number by entering Figure X or Y 
(according to the intended operation of approximately 50% or 100% of 
load) along the X-axis at the known velocity of the air which will pass 
over the Power Supply/Voltage Reference. Proceed up the line represent
ing this airflow velocity to the Thermal Curve Number selected in Step 1. 
Then proceed to the left to the V-axis to determine the Effective.Thermal 
Curve, Number. 3. Enter Figure Z along the X·axis at the known Heat 
Dissipation Area. Proceed up the line representing this Heat Dissipation 
Area to the Effective Thennal Curve Number. Proceed to the left to the 
Y·axis to ·determine the Base Temperature Rise above ambient in CC. 
4. Add the Base Temperature Rise above ambient determined in Step 3 
to the known Ambient Temperature to determine the Maximum Tempera
ture the base will achieve. 

CASE 2 
To be determined, HEAT OISSIPATiON AREA RERUIRED. 
Known~ 1. Ambient temperature in °c. 2. Airflow velocity in lineal feet 
per minute. 3. Maximum base temperature rating (65°C for CEA5 Series 
or 80°C for CEA6 Series). 

FIGURE X 50% LOAD 

:" 

FIGURE·Y 100% LOAD 

:~Pt<J .. ..t ,,,l, 
~ NgUMBER 

'1\ f',. ........ r· .... 
'['-,1"--. -""1""-- t--r-
:~~ 'b- l-I-- --
,~~ "b- r-r- t:: l:= --
,~ J::2; ---b -- l"- I"-l:= 

, ---b --.. r-, 
", "- -I"- I"-l:= -

Procedure~ 1. See Procedure No. 1 of Case 1. 2. See Procedure No. 2 
of Case 1. 3. Enter Figure Z along the V-axis at the known Maximum Base 
Temperature Rating. Proceed across the line representing the Maximum 
Base Temperature rating to the Effective Thermal Curve Number deter
mined in Step 2 and then proceed down to the X-axis to determine the 
total 'Heat Dissipation Area required. 4. Subtract from the total Heat 
Dissipation Area required determined in Step 3, the Heat Dissipation 
Area of the Standard unit without Heat Dissipation Radiators to deter
mine the additional Heat Dissipation Area required. Table W gives tile 
Heat Dissipation Area of the Standard units without Heat Dissipation 
Radiators. 5. This additional Heat Dissipation Area may be supplied 
either by the chassis to which the Power Supply/Voltage Reference is 
mounted or by adding Heat Dissipation Radiators to the base of the 
Power SupplYt'Voltage Reference. The correct Heat DiSSipation Radiator 
may be chosen from the table. , 100200 300 400 500600700 800 !lOO 100 

CASE 3 
To be determined, AIRFLOW VELOCITY IN LINEAL FEET PER MINUTE. 
Known: 1. Ambient temperature in °C. 2. Maximum base temperature 
rating (65°C, for CEA5 Series or 80°C for CEAG Series). 3. Heat dissipa

·tion area provided in square inches. 
Procedure: 1. See Procedure No. 1 of Case 1. 2. By subtracting the 
Ambient Temperature from the Maximum Base Temperature Rating, the 
maximum allowable Base Temperature Rise Above Ambient is determined. 
3. Enter Figure Z along the V-axis at this valUe of Maximum Base Tem
perature Rise Above Ambient and proceed ~: the right to the vertical 
line representing the Heat Dissipation Area provided. The intersection 
of these two lines defines the Effective Thermal Curve Number. 4. Enter 
either Figure X or Y along the V-axis at the Effective Thermal Curve 
Number determined in Step 3 and proceed to the right to the intersection 
of that line and the Thermal Curve Number determined in Step 1. Proceed 
down from the intersection to the X-axis to determine the required 
Ambient Forced-Air in lineal feet per minute. 

THERMAL RADIATORS 

GENERAL INFORMATION 

CASE 4 
To be determined, MAXIMUM AMBIENT TEMPERATURE ALLDWABLE IN ·C. 
Known: 1. Airflow velocity in lineal feet per minute. 2.· Maximum base 
temperature rating (65°C for CEAS Series or BOoC for CEAG Series). 
3. Heat dissipation area provided in square inches. 
Procedure: 1. See Procedure No.1 of Case 1. 2. See Procedure No.2 of 
Case 1. 3. See Procedure No.3 of Case 1. 4. The Maximum Temperature 
allowable is ·then determined by subtracting the Base Temperature Rise 
Above Ambient from the Maximum Base Temperature Rating. 

FIGURE Z t',romunlrlll 

HEAT DISSIPATION IIoAEA (SQ. IN.) 

Models CEATR! and CEATR2 Thermal Radiators are designed for use with all CEA6 
Series and CEA5 Series Modular DC Power Supplies and Voltage References. CEA 
Thermal Radiators may be mounted directly onto the module base or on the opposite 
side of the mounting body. 'The mounting hole configuration in the Thermal Radiators 
and the base of each Modu!e are $ymmetrical so that the radiators may be mounted 
for airflow in either direction across the base of the Module. 
Under some operating conditions it may be necessary to employ Thermal Radiators to 
provide the heat dissipation area required. Procedures to determine the required heat 
dissipation area are described above. 
A coating of silicon grease should be applied on each mating surface of the Module, 
mounting body and Thermal Radiator. The mounting body must be a smooth metallic 
surface. 
Case sizes MA through NA are designed for mounting one Model CEATRI Thermal Ra
diator. Case sizes PA through TA are designed to accept multiple Thermal Radiators 
according to the requirements of the operating conditions. 

. Thermal Radiation 
Radiator Area Dimensions Weight Price 

Model No. (Sq. In.) A B (Pounds) Each 
CEATRI 75 1.000 1.93 0.75 $10.00 
CEATR2 150 2.000 3.93 1.50 $15.00 

CASE SIZE MA NA PA QA RA SA TA 
THERMAL MODEL No. CEATRI CEATRI CEATRI CEATR2 CEATR2 CEATR2 CEATR2 
RADIATOR QUANTITY 1 1 2 2 2 4 4 

Discount 

CEA RESERVES ALL RIGHTS TO CHANGE SPECIFICA· 
TIONS AND/OR PRICE, OR DISCONTINUE INSTRU· 
MENTS WITHOUT ·NOTICE AND IS NOT OBLIGATED 
TO MAKE CHANGES TO ANY PREVIOUSLY SOLD IN· 
STRUMENTS. 

Quan
DISCOUNT SCHEDULE, tlty 

1-4 
5·9 

Dis
count 

NET 
LESS 5% 

TERMS, NET 30 DAYS 

Quantity 
10·24 
OVER 24 

LESS 10% 
CONSULT FACTORY 

FROM DATE OF INVOICE TO APPROVEO CUSTOMERS 
F.Q.B., MONROVIA, CALIFORNIA 

DELIVERY: CLASS "A" AND "B" UNITS-2 WEEKS 
CLASS "C" UNITS-3 WEEKS 

CEA: 1221 S. SHAMROCK AVE., MONROVIA, CAL. 91016 
TELEPHONE: (213) 359·9261 . 

CLASS "D" UNITS-4 WEEKS 
SOME OPTIONS EXTEND DELIVERY 
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~~ C EA. a division of Berkleonics. Inc. 
~ 1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

TRACKING MODULAR DUAL SUPPLIES 

• CEAD5 AND CEAD6 SERIES. 

FEATURES 
• Regulation from 0.05% to 0.0005% 
• Tracking from 0.1 % to 0.001 % 
• Temperature Coefficient from 0.01 % 

to 0.0005% per Degree C 
• Isolation 20 db standard, 100 db optional 
• Any Center Voltage from 3.5 to 500 VDC 
• Rated Currents to 25 Amps 
• Output Voltage Adjustment to ±50% Optional 
• Input 105-125V, 50-400 Hz 
• All Silicon and Repairable 
• No Turn-On Overshoot 
• Series Starting Standard 
• Remote Sensing Standard 
• Output Floats to ±500 Volts 

Now get 2 of CEA's high performance modular supplies in one package at less cost. The CEA duals have 
the same guaranteed specifications as the CEA6 Series, and, in addition, track,ing between the units equal 
to two times the regulation class of the unit. For example, a dual power supply with Class C regulation 
(.0025%) will have tracking to .005%. The dual outputs can be independent and isolated from each other 
if specified by option K. Standard duals have fixed output voltages within 1% of specified 
voltages. Externally adjustable units are available optionally. 

Guaranteed Guaranteed Guaranteed 
Line Reg· Load Reg, Tempera· Guaranteed 

Class ulation for ulation for ture Coef· Stability Guaranteed 
of Reg· 10% Line No Load to ficient per for 40 RMS Guaranteed 
ulation Change Full Load Degree C Hours Ripple Tracking 

A ±0.01% ±0.04% ±0.01% ±O.05% 0.01% ±O.05% 
B ±0.OO2% ±0.008% ±O.OO5% ±O.O1% 0.001% ±0.01% 
C ±0.OO05% ±0.O02% ±O.O01% ±O.0025% 0.0005% ±0.0025% 
0 ±0.0001% ±0.0004% ±0.OOO5% ±0.OOO5% 0.0003% ±0.OO05% 

SELECTING A MODEL NUMBER 
The model number of the desired dual supply is ob
tained by choosing the model number of the single 
output supply of the CEA5 or CEA6 Series having the 
desired characteristics and then inserting a D in the 
model number after the CEA. For example, a dual 
15 volt, 100ma, Class B regulation, 80°C unit would 
be designated as CEAD6B150Y101. 

SPECIFICATIONS 
The physical size of the dual supply is exactly two case 
sizes larger than that required for the single output 
supply. In the example above, the case size would be 
JA, which is two sizes larger than the GA required for 
a CEA6B150YlOl. The maximum size dual package 
is limited to size TA, therefore, the choice of single 
output supplies that can be made into duals is limited 
to those with case size RA or smaller. There are no 

other restrictions as to the currents and voltages avail
able in duals from the standard CEA5 and CEA6 
Series except that the two outputs will have identical 
voltages and current ratings. All other specifications 
are identical to the CEA5 or CEA6 Series, except that 
standard duals have fixed output voltages within 1 %. 

PRICE 
The price of the dual supply is obtained by taking the 
price of the single output CEA5 or CEA6 Series equiva
lent, multiplying by a factor of 2 and then reducing 
by 10%. For example, if a particular single output 
CEA6 Series supply cost $100 the dual version would 
cost $180 (2 x $100 = $200, less 10% = $180). 

DELIVERY 
3. weeks for Class A & B, 4 weeks for Class C & D. 

OPTIONS 
Many outstanding features are available optionally, 
such as isolated dual outputs, shielded transformers 
to 100db, voltage and current limiting, wide adjust
mentranges (to ±50%), etc. Applicable options are 
shown on the option price list. 
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SECTION 4000 i4§,liijlffiD 

~~ ..•.. CEA. a division of Berkleonics. Inc. 

~ 1221. S. SHAMROCK AVENUE. MONROVIA. CALIFORNIA 9101& 
TELEPHONE: (213) 359·92&1 

CONSTANT CURRENT 
MODULAR SUPPLIES 

• CEACS ANDCEAC6 SERIES • 
FEATURES 
• Current regulations from .5% to .005% 
• Temperature coefficients from .1 % to .005%;oC 
• Isolation 20 db standard, 100 db optional 
• Rated currents to 5 amps 
• Compliance voltages to 200 Volts 
• Output current adjustment to ±50% 
• Repairable 
• All Silicon 
• Output Floats to ±500 Volts 

CONSTANT CURRENT 
SUPPLIES 

CEA now introduces a constant current version of the CEA5 and CEA6 Series of constant voltage supplies. 
The constant current units have four regulation classes where all important specs are combined in the prop
er ratios with each other: 

Guaranteed Line Guaranteed 0 Guaranteed Temp. Guaranteed 
Class of Regulation for to 100% Rated Coefficient per Stability Guaranteed 

Regulation 10% Line Change Voltage Change Degree C for 40 Hrs. RMS Ripple 

A ±.1% ±.4% ±.1% ±.5% .1% 
B ±.02% +.08% ±.05% ±.l% .01% 
C ±.005%, ±.02% ±.01% ±.025% .005% 
D ±.001% ±.004% +.005% ±.005% .003% 

These units operate within specifications into imped
ances ranging from a short circuit to whatever value 
gives rated voltage. 

SOOma. & "B" regulatiun. we find the equivalent con
stant voltage Model number to be CEA68500YSOl. 
priced at $160, case size MA, and thermal curve # S. 
Convert this model number to the desired constant cur-

HOW TO SELECT THE MODEL NUMBER rent supply by inserting a Gas shown: CEAC68500YSOI. 

1. Multiply the desired rated current (limited to S amps) In a nutshell, by derating a CEA constant voltage supply to 
b S 20% of rated current, it can be converted to a constant 
y . current supply with wide output voltage characteristics 

2. Determine the maximum compliance voltage desired (lim- (zero to rated volts). 
ited to 290 volts). 

3. Determine the class of regulation desired by letter, A, PRICE AND DELIVERY: Same as equivalent CEAS or 
B, C or D. CEA6 Series. 

4. Determine the base temperature for your application SPECIFICATIONS: Other than the regulation classes 
(6S·C or 80·C). specified above, all other specs are identical to those for 

5. Using the above four basic specifications, choose from the equilcalent CEA5 or CEA6 Model, including size, weight, 
the CEA5 (6S·C) or the CEA6 (80·C) charts the Model and thermal curve. There is however, a maximum limit of 
number of the equivalent constant voltage supply. This complimlce voltage at 200 volts, and a maximum limit on 
will also give the price, size, weight and thermal curve. regulated current at 5 amps in the standard line. CEA 
Insert the letter C after the CEA and before the first invites your inquiry for both higher currents and higher 
number in the Model- number. voltages. 

Example: A constant current supply having a rated current OPTIONS: As shown in the option price list, constant cur-
of 100ma and a compliance voltage of 50 volts is rent supplies can be supplied with a multitude of features, 
desired with Class B current regulation in an 80·C unit. such as 10008 shielded transformers (ideal for strain gage 
By multiplying the desired current by 5 (SOOma) and supplies), voltage limiting, wide adjustment range (to 
looking at theCEA6 Model number charts for SO volts, ±SO%), etc. 

1882 See YELLOW SECTION for LOllal Offices, Phones eem/1969 



C EA , a division of 8erkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

CARD TYPE MODULAR SUPPLIES 
• CEA7 SERIES • 

Precision Voltage on a Card 
A t The Lo west Price 

FEATURES 

• Regulation from 0.05% to 0.0005% 
• Temperature Coefficients from 0.01 % to 

.0005%;oC 
• Isolation 20 db standard, 100 db optional 
• Rated Voltages to 60 Volts, Currents to 1 Amp 
• Input 105-125V, 50-400 Hz 
• All Silicon 
• No Turn·On Oversh.oot 
• Series Starting Standard 
• Remote Sensing Standard 
• Output Voltage Adjustment to ±5% Standard, 

up to ±50% Optional 
• Output Floats to ± 500 Volts 
NOW - CEA's precision power supplies on a card - at 
less cost! The new CEA7 Series card supplies have identical 
electrical specifications to the CEA6 Series, including the 
availability of four classes of regulation. The wide variety 
of voltages and currents modules are all on one size printed 
circuit board and adaptable to any plug-in card or mounted 
In any chassis with four screws and six connections. The 
CEA7 Series with Class C & D regulation make ideal reference 
units for many applications in computers and instrumen
tation systems. 

Guaranteed Guaranteed 
Line Reg· Load Reg· Guaranteed 

Class of ulation ulation for Temperature Guaranteed Guaranteed 
Reg· for 10% No Load to Coefficient Stability for RMS 

ulation Line Change Full Load Per Degree C 40 Hours Ripple 

A :+:0.01% :+:0.04% :+:0.01% :+:0.05% 0.01% 
B :+:0.002% :+:0.008% :+:0.005% :+:0.01% 0.001 % 
C :+:0.0005% ±Q,Q02% :+:0.001 % :+:0.0025% 0.0005% 
0 :+:0.0001 % :+:0.0004% :+:0.0005% :+:0.0005% 0.0003% 

SELECTING A MODEl NUMBER 
Select the model number from the CEA6 Series charts by 
using the voltage, current, and regulation desired. Then, 
after the letters CEA in the model number, merely replace 
the 6 with a 7. For example, suppose the characteristics of 
a Model CEA6CI00Y101R (10 volt, 100ma, Class C reg· 
ulation) are desired in the card series; the correct card type 
model number would be CEA7CIOOYIOIR. 

SPECIFICATIONS 
The maximum current obtainable in the CEA7 Series is 
1.0 amps, the maximum voltage is 60 volts, and the 
maximum output power is 12 watts. All of these condi
tions must be met in selecting a card type supply. 

3.250 ~ .25 J..--

~ 
{

Leave open for remote T 1 0 adjust, connect to 2 
for internal adjust 

20> Remote Adjust 
3 0 

4 0 -SO",", 

'"r ~~ ;~" .. 
J# 

____ -i-l.i 12 

The maximum dimensions of the card are 2% thick by 33/4 
by 7 inches. The card fits wherever it is needed and con
nections are as shown in the outline drawing. 

PRICE AND DELIVERY 

Base price of a CEA7 Series supply is calculated from 
CEA6 Series prices by subtracting $20 from the equiva· 
lent CEA6 Series price. 
Delivery is 2·3 weeks on Class A & B, and 4 weeks on 
Class C & D. 

OPTIONS 
A multitude of features are available optionally as shown 
on the options price list. Included are shielded transformers 
(lOOdb), current and voltage limiting, wide adjustment 
ranges, etc. 
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C EA, a division of Berkleonics, Inc. 
1221 s. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

OPTION PRICES 
(Add Whichever Price is Greater to Base Price of Power Supply. Add the Option Symbol to the End of the Model No.) 

Power Supply Series Week(s) 
Symbol Option Single Output DU~I_ Output Constant Current ca~~npe Add.ed To 
Option Description CEA5, CEA6 CEAD5,CEAD6 CEAC5, CEAC6 Delivery 

FIXED OUTPUTS 
F Fixed Output ±1 % No Charge No Charge. Std. No Charge No Charge None 
Fl Fixed Output ±.1 % $15 $30 $20 $15 1 
F2 Fixed Output ±.01 % $50 $100 $60 $50 1 

ADJUSTABLE OUTPUTS External Adj. Only 
G Output Adjust Range ±1 % $5 $5 (1 output) $5 $5 None 
GG Output Adjust Range ±1 % - $15 (2 outputs) 1 
Gl Output Adjust Range ±1O% $5 or 5% $5 or 3 % (1 output) $5 or 5% $5 Or 5% 1 
Gll Output Adjust Range ±1O% - $15 or 5% (2 outputs) 1 
G2 Output Adjust Range ±20 % $10 or 10% $10 or 5% (1 output) $10 or 10% $10 or 10% 1 
G22 Output Adjust Range ±20% - $25 or 10% (2 outputs) 1 
G3 Output Adjust Range ±30% $15 or 15% $15 or 10% (1 output) $15 or 15% $15 or 15% 1 
G33 Output Adjust Range ±30% - $35 or 15% (2 outputs) 1 
G4 Output Adjust Range ±40% $20 or 20% $20 or 10% (1 output) $20 or 20% $20 or 20% 1 
G44 Output Adjust Range ±40% - $45 or 20% (2 outputs) 1 
G5 Output Adjust Range ±50% $25 or 25% $25 or 15% (1 output) $25 or 25% $25 or 25% 1 
G55 Output Adjust Range ±50% - $55 or 25% (2 outputs) 1 

EXTENDED TEMP. RANGE 
H Temp. Range -20·C to +80·C $15 or 10% $30 or 10% $15 or 10% $15 or 10% 1 
HI Temp. Range -55·C to +80·C $100 or 100% $200 or 100% $100 or 100% $100 or 100% 4 
H2 Temp. Range -40·C to +80·C $20 or 20% $40 or 20% $20 or20% $20 or 20% 2 
H3 Temp. Range -55°C to +1l5OC $200 or 200% $400 or 200% $200 or 200% $200 or 200% 6 

FAST RESPONSE INTO LARGE CAPACITY LOADS 
J Voltage Pull Down Ckt; Equiv. load 

R=.1 
V Rated 
I Rated $30 or 25% $60 or 50% $30 or 25% $30 or25% 2 

DUAL OUTPUT ISOLATION 
K Isolated Outputs - $20 or 10% - - 1 

INPUT VOLTAGE AND FREQUENCY OPTIONS 
l Input 95-135V. 50·420cps $10 or 10% $20 or 20% $10 or 10% $10 or 10% 1 
11 Input 208 ±10%. 50·420cps $15 or 10% $25 or 10% $15 or 10% $15 or 10% 1 
l2 Input 230 ±10%. 50.420cps $15 or 10% $25 or 10% $15 or 10% $15 or 10% 1 
l3 Input 400 ±10%. 50·420cps $25 or 15% $40 or 15% $25 or 15% $25 or 15% 1 
l4 Input 400 ±20cps. 105·125V $15 or 10% $25 or 10% $15 or 10% $15 or 10% 1 
l5 Input 115/230. 50·420cps $30 or 20% $50 or 20% $30 or 20% $300r20% 1 
l6 115/208.50·420cps $30 or 20% $50 or 20% $30 or 20% $30 or 20% 1 

SPECIAL CONNECTIONS 
N Octal Plug (replaces solder term.) $15 $15 $15 Not Applicable 3 

PROTECTION CIRCUITS 
P Voltage limiting (110%) $25 or 10% $50 or 10% $25 or 10% $25 or 10% 1 

(both outputs) 
PI Current limiting (130%) $30 or 20% $60 or 20% Not Applicable $30 or 20% 1 

P2 Over Temp. Cutout (105%) $20 
(both outputs) 
$20 $20 $20 1 

P3 Crowbar Voltage limit (110%) $40 or 20% $80 or 20% $40 or 20% $40 or 20% 1 
(both outputs) 

REMOTt. PROGRAMMING 
R Remote Adjust (No pot provided) No Charge No Charge No Charge No Charge None 
Rl Remote Adjust with 1 % linearity 

(No pot provided) $20 or 10% $40 or 10% $20 or 10% $20 or 10% 1 
R2 Remote Adjust Plus Internal Pot (A&B only) $5 $10 $5 $5 None 
R3 Remote Adjust with pot provided (A&B only) $5 $10 $5 $5 None 

START INTO HIGH CAPACITY LOADS 
SI Start into 30,000 MFD/AMP $100rI5% $20 or 10% $10 or 10% $lOor 10% 1 

HIGH ISOLATION 
T 40DB Transformer Shielding $25 or 15% $40 or 15% $25 or 15% $25 or 15% 1 
TI 100DB Transformer Shielding $50 or 25% $80 or 25% $50 or 25% $50 or 25% 1 

HIGH FLOAT VOLTAGE 
u Output Float up to ±1000V $10 or 10% $20 or 10% $10 or 10% $10 or 10% 1 

RUGGEDIZED 
W Potted for Ruggedization FA. GA. HA. JA $5 $5 $5 $10 1 

with no internal pot, KA.lA $10 $10 $10 1 
by case size: MA.NA $15 $15 $15 (Only 1 

PA, $20 $20 $20 1 
QA. $25 $25 $25 one 1 
RA, $30 $30 $30 card 1 
SA. $35 $35 $35 size) 1 
TA. $40 $40 $40 1 

WI Potted for Ruggedization FA. GA. HA. JA $20 $20 $20 $25 1 
with hermetically sealed KA.lA $25 $25 $25 1 
internal pot. by MA. NA $30 $30 $30 (Only 1 
case size: PA. $35 $35 $35 one 1 

QA. $40 $40 $40 card 1 
RA. $45 $45 $45 size) 1 
SA. $50 $50 $50 1 
TA. $55 $55 $55 1 
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C EA , a division of Berkleonics, Inc. 
1221 S. SHAMROCK AVENUE, MONROVIA, CALIFORNIA 91016 

TELEPHONE: (213) 359·9261 

HIGHLY SHIELDED LINE ISOLATORS 
FEATURES 

• Stops High-Frequency Line Transients 

• Stops 60 cps Leakage Current 

• Breaks AC Power Ground Loops 
• Portable- Ready to Plug In and Use 

Anywhere 

• 0.1 to 2 KVA Units Available From 
Stock to Two Weeks 

DESCRIPTION 
This new series of highly-shielded power Line Iso
lators offers the systems and laboratory engineers an 
opportunity to fully isolate electronic test equipment such 
as oscilloscopes, DVM's, power supplies, oscillators, ampli-
fiers, counters, VTVM's and signal conditioning equipment. For 
example, with a Line Isolator connected between the power source 
and an oscilloscope, electrical measurements may be made without fear 
of tripping circuit breakers or blowing fuses because of power ground loops. 
Most high-frequency line transients are capacitance-coupled through standard 
power transformers (500 to 5000 pfd), and cause considerable unexplained 
interference. Reduction of such coupiing capacity is the CEA secret to inter
ference-free performance and high common mode rejection. CEA offers three 
choices of Line Isolators with reduced coupling capacity; 0.01 pfd, 0.001 pfd, 
and 0.0005 pfd. The effect of input-to-output coupling capaCity is illustrated by 
the impedance of that capacity at various frequencies (5000 pfd for an un
shielded transformer)_ 

STANDARD LINE ISOLATORS 
Max. O~~~~~ewe COUPLING CAPACITY 

VA Output Wt. 0.01 pfd 0.001 pfd 0.0005 pfd 
Rating (Amps) w 0 H Lbs. Model Price Model Price Model Price 

100 0.85 5% 5'18 7 9 CEAI0 $ 70.00 CEA20 $ 95.00 CEA30 $130.00 
250 2.2 53,11 5'18 7 12 CEAll 85.00 CEA21 115.00 CEA31 155.00 
500 4.3 93/8 6'18 8 27 CEA12 100_00 CEA22 135.00 CEA32 lS5.00 

1000 8.6 93,11 6'18 8 33 CEA13 125.00 CEA23 170.00 CEA33 230.00 
1500 13.0 9'18 7'/. 9 38 CEA14 150.00 CEA24 210.00 CEA34 275.00 
2000 17.3 9 9 9 55 CEA15 200:'00 CEA25 275.00 CEA35 370.00 

Aside from the standard models listed. CEA manufactures custom isolators up to 10 KVA 
and to meet particular requirements such as speCial shapes, sizes, output and input 
voltages and environmental conditions. CEA also makes custom shielded power and 
audio transformers, as well a.s a standard line of shielded modular DC supplies. Custom 
item deliveries average 4 weeks ARO. 

TECHNICAL SP.ECIFICATIONS 
Isolation: 

Input: 
Output Voltage: 
Output Current: 
Efficiency: 
Mechanical: 

Input-to-output coupling capacity; less than 0.01. 0.001. or 0.0005 pfd. 
Input-to-output DC resistance; greater than 10.000 megohms. 
95-135 VAC. 50-65 cps. 
Within 2 % of the input voltage. from no load to full load. 
See model chart. 
Better than 95%. 
Unit has chrome handle, deep drawn case with grey baked enamel 
finish. 6 ft. shielded line cord, and non-scuff feet. 

The new CEA Isolators are easily rack-mounted by removing the four mounting feet 
and using the #8-32 inserts for bolt mounting. 

SHIELDED LINE CORDS FOR ISOLATOR OUTPUTS 

Impedance of Capacity in Megohms 
Frequency 5000 pfd 0.01 pfd 0.001 pfd 0.0005 pfd 

60 Hz 0.53 265,000 2,650,000 5,300,000 
100 Hz 0.32 160,000 1,600,000 3,200,000 

1 KHz 0.032 16,000 160,000 320,000 
10 KHz 0.0032 1,600 16.000 32,000 

100 KHz 0.00032 160 1,600 3,200 
1 MHz 0.000032 16 160 320 

10 MHz 0.0000032 I.E 16 32 
(3.211) 

STYLE A 

STANDARD SHIELDED LINE CORDS 
Max. Length 

Current In Price 
. Model In Amps. Feet Style (Each) 

CEA8A6 5 6 A $14.00 
CEA886 5 6 8 11.00 
CEA8AlO 5 10 A 15.00 
CEA8810 5 10 8 12.00 
CEA8A15 5 15 A 17.00 
CEA8815 5 15 8 14.00 
CEASA20 5 20 A 19.00 
CEAS820 5 20 8 IS.00 
CEA9AS 15 6 A 17.00 
CEA986 15 S 8 14.00 
CEA9AI0 15 10 A 21.00 
CEA9810 15 10 8 18.00 
CEA9A15 15 15 A 2S.00 
CEA9B15 15 15 8 23.00 
CEA9A20 15 20 A 31.00 
CEA9B20 15 20 B 28.00 

To make optimum use of CEA Line Isolators, CEA offers specially designed shielded line cords in two styles and several lengths. 
Style A can be used as an extension cord for equipment that has a line receptacle mounted at the chassis (such as Tektronix 
scopes). Style B has stripped and tinned leads on one end and can be installed into equipment as a direct replacement for un
shielded line cords (such as Hewlett-Packard eqUipment). The plugs on these cords, as well as the cable, are shielded and are con
structed of the finest materials available. Other lengths, current ratings, and connectors are available on request. 
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BULOVA 1) AC POWER SUPPLIES 
Features 

All new ... with more VA per output per 

dollar ... Bulova AC Power features~ 

Fully Regulated Sine Wave~AII Solid

State Design~Up to lOOO-VA Output

Protected Input/Output 

Performance 
Specifications: 

OUTPUT: 

INVERTERS (Standard) 

,-~---

Output 
Input 

Type VDC VA Freq. 

DA-250S 22-30 250 50 or 60 

DA-500S 22-30 500 50 or 60 

-- WI. lbs. 
Volt (2) Ht. In. 

115(1) 70 83/4 

115(1) 130 10 1/2 
Frequency Output: 50 or 60 Hz (standard)

any other specific frequency custom -----~------

Frequency Accuracy: ± 1 'ir" ±.O 1 5'ir, or 

±.005% 

Temperature Range: O°C to +50°C 

Wave Shape: Sine Wave, 3'10 Distortion max. 

Output Voltage: 115 or 230 V AC nominal 

Voltage Regulation: ± 10/, any combination of 

full line and load change 

INPUT: 

115V AC or 230V AC, ± 1 0%; 22 to 30V DC 

Normal (11 to 15V DC, and 45 to 56V DC 

available) 

(1) 230 Volt Available (2) For 50Hz, add about 5 lb •. 

FREQUENCY CHANGERS (Standard) 

I 
Input Output 

Wt. lbs. 
Type VAC + 10% Freq. Hz VA Freq. Volt (2) 

ADA-250S 115/230 47-65 250 50 or 60 115(1) 80 

Some models available from stock ... custom de

signs to meet special needs for systems, equipment 

or laboratory use, up to 2000 VA and ±-.005';;'. 

frequency accuracy. Meters are optional. 

ADA-500S 115/230 47-65 500 50 or 60 115 130 
~;-~~-r---~~-;--~~-r~~~-r 

AC 
POWER SUPPLY 
Type 
211C-75 Watt 
Input Voltage-110-125V, 50 to 400 
cycles 
Input Wattage-250 at 75 watts out, 
125 at 0 watts out 
Output Voltage--O to 125 volts 
Output load -180 ohms and up 
Oistortion--,-8% maximum 
Source I mpedance-- Approximately 25 
ohms 
Output Frequency-As specified on 

(1) 230 Volt Available 

nameplate (50, 60. 100. 400 and 500 
cycles are standard, others on special 
order) 
Frequency Accuracy---±20 parts per 
million .002% from 15°to 35°C. 
S.tze- 2111C-17" wide, 10" deep, 9" 
high; 2111CP---Rack mounting type, 
19" wide, 10" deep, 8 3/4" high. 
Weight-21llC- 25 Ibs., 21l1CP-30 
Ibs. 

SUPPLY, 
20 WATTS~ 

AC POWER 
10 and 
MODELS 
2005A-2 

2005A & 

This unit is ideally suited for synchronous 
motor drives, chronographs, strobo
scopes, generator frequency control, 
running timers and general laboratory 
use. Five external clocks can be driven 
from this unit. 
SPECIFICATIONS-FREQUENCY: 50 
cps to 2000cps. Any fixed frequency; 
OUTPUT: 10 watts at 1I5 volts (Model 
2005A); ACCURACY: Up to ±.001% 
from 15°C to 35°C; INPUT: 115V AC, 
50cps to 400cps, 75 watts. 220V AC unit 
available; WAVE SHAPE: Sine wave; 
TEMPERATURE: As low as -55°C to as 
high as 85°C. 

(2) For 50Hz, add about 5 lb •. 

Ht. In. 

83/4 

101/2 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillato;s • Crystal Filters • lC Filters • Tuning Forks • Fork 
Oscillators • Ovens • Coils • Servo Amplifiers 

BULOYA AMERICAN TIME PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BUlOVA WATCH COMPANY, INC_ WOODSIDE, N. Y. 11377 • 212335-6000 
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single phase Ie power supplies e---
NS series 

---------------------
lOVA to 350VA 

MODEL NS175-7A-V 

REGULA TED POWER AMPLIFIERS 
OUTPUT WEIGHT 
POWER 'DIMENSIONS (APPROX.l 

MODEL VOLT·AMPERES H x W x D LBS. 
NS70 70 7" x 19" x 14" 53 
NS120 120 7" x 19" x 14" 57 
NS175 175 7" x 19" x 14" 60 
NS350 350 8%" x 19" x 20%" 115 

'DimensIOns apply to standard rack mount models. Add %" to 
height if bench adapters are incl uded. 

SPECIFICATIONS 

INPUT SERVICE, 115V ±5%, 1¢, 47-65 cps. 
OUTPUT CONFIGURATION, Single phase, 2 wire floating. 
OUTPUT VOLTAGE, Adjustable 0-125 volts rms·by front panel gain 
control; full power available at 110-125 volts. 
DUTY CYCLE, Continuous duty at rated output. 
VOLTAGE REGULATION, Less than 0.5% for no load to full load 
change; ±0.5% for ±5% input voltage change (from 115V.) . 
LOAD POWER FACTOR, 0.7 lead or lag to unity at rated output; wider 
power far.tor range at derated output. 
OUTPUT WAVE SHAPE, Sinewave with less than 3% total harmonic 
distortion over the 45-6000 cps frequency range; less than 1 % 
300-1000 cps. 
RESPONSE TIME, Less than 50 microseconds. 
HUM and Noise, 60 db below maximum output voltage. 
FREQUENCY RANGE, Each model can be driven at full power from an 
external signal source, over a 45-6000 cycle frequency range. 
Output frequencies of built·in oscillators a~ tabulated above. 
EXTERNAL SIGNAL, 5 volts rms required for rated output. Signal 
input impedance 600 ohms single ended. 

HOW TO ORDER 
Standard NS series power supplies may be ordered directly from 
the catalog by specifying both the Basic Power Supply Model and 
the Suffix # for the particular oscillator which is required. Thus, 
the model NS175-5B describes a 175VA power supply having an 
adjustable 350-450 cycle frequency range and a frequency stability 

• Fixed and adjustable output frequencies between 
45 and 6000 cycles. 
• Interchangeable Oscillators ... Oscillators are inter· 
changeable via quick disconnect; frequency range and! or 
frequency stability may be changed at any time merely by 
replacing oscillator module. 
• Excellent frequency stability ... 
Fixed frequency models stable to ±O.OOI %. 
Variable frequency models stable to ±O.I %. 
• Low distortion sine wave output ... less than 1% 
total harmonic distortion between 300 and 1000 cycles. 
less than 3% between 45 and 6000 cycles. 
• Ea,ch model can be operated either as a precision AC 
power supply or as a wide band audio power amplifier. 
• Constant voltage output ... 0.5% regulation for no 
load to full load change. Response time less than 
50 microseconds. 

STANDARD OSCILLATORS** 
OUTPUT FREQUENCY STABILITY 

FREQUENCY ±0.25% ±0.1% ±0.01% ±0.001% 
SUFFIX # 

Fixed 400 cps -4A -4B -4E -4G 
Fixed 800 cps -8A -8B -8E -8G 
Fixed 50 cps -IA ~IB -IE Special 
Fixed 60 cps -2A -2B -2E Order 

Adjust. 350-450 cps -5A -5B X X 
Adjust. 45-70 cps -3A -3B X X 
Adjust. 300-2000 cps -6A -6B X X 
Adjust. 45-6000 cps -7A X X X 

"AUDIO AMPLIFIER ONLY, Each model is also available as an audio 
power amplifier only (without a built·in oscillator) with a full power 
range of 45-6000 cps. All standard models (with or without 
oscillator) include an input signal jack for use with external signal 
source. Specify the Basic Power Supply Model and Suffix # (-JA) if 
oscillator is not required. 

METERS, Output voltmeter is furnished as standard equipment on 
model NS350. Voltmeter is available as accessory for models NS70, 
NS120 & NS-175; specify suffix (-VI, 
TERMINATIONS, Output terminals are furnished both front and rear, 
five way binding posts on fFont and barrier strip on rear. Input 
power termination is rear mounted barrier strip. Signal input is 
via jack mounted on front panel. 
PROTECTION, Models rated at 175VA or less are protected against 
ovello"" "nd shori circuit by output fuse. Model NS350 features 
output overload relay protection and front panel reset. Internal 
component failure will remove the power into the system by means 
of a blown line fuse. 
CONSTRUCTION, Standard 19" rack mount construction with full 
dust covers. Bench adapters available as accessory, specify 
suffix (-CI. 
FINISH, Front panels finished in satin green enamel. Panel marking 
is white. Chassis surface,S are protected with yellow iridite. 

of ±0.1 %. The same basic unit, but without a built in oscillator, 
is identified as the model NS175-JA Audio Amplifier. If an output 
voltmeter and bench adapters are required, the same audio amplifier 
is then identified as the model NS175-JA·C·V. 

• C M L, Inc. 350 Leland AV(' .• Plalfltleld, Nl'w Jersey 07062 
A )"lislC/lar, of Telilley EnqIIlPef/liq. Inc. TelE'phollt, 12011 754-5502 • T\vX 710-997-9529 
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single phase Ie power supplies fildn ... SECTION 4000 

NA series 
500VA to 15KVA 

MODEL Nl000A 
With SG·17A Plug·in Oscillator '-______________ ---' 

eem/I969 

The NA SERIES of AC POWER SUPPLIES are exceptionally flexible 
sources of audio power. Each power supply consists of a REGULATED 
AUDIO POWER AMPLIFIER with interchangeable fixed or variable 
PLUG·IN OSCILLATORS for a wide range of precision AC power 
applications. The Amplifier has a full power range of 45·6,000 cycles. 
With the incorporation of a CML Plug·in Oscillator precise fixed or 
adjustable output frequencies are available anywhere within this range. 
Plug·in Oscillators are Wein Bridge or Tuning Fork controlled. 

REGULATED POWER AMPLjFIERS 
WT. 

OUTPUT 'OIMENSIONS APPROX. 
MODEL POWER-VA INPUT H x W x 0 LBS. 
N500A 500 1J5V, Is', 47·65CPS 8% 19 21 175 

.. -~---

N750B 750 115V, 10, 47·65 8% 19 21 180 
N750A 750 208/230V, 3p, 47·65 14 19 20¥~260 
~100~OOit 

--"--

208/230V, 30, 47·65 14 19 20% 270 
N1500A 1,500 208/230V, 30, 47·65 14 19 20v.-3-15 

f- --- ... 
20B/ 230V; 3~" 47-65 14 19 20'12 325 N2000A 2,000 

f----- -
208/230V, 30, 57·65 51 24 24 850 N50DOA 5,000 

N15DOOA 15,000 20B/230V, 30, 57-65 47 34 24 1600 

'500VA to 2000VA units are standard rack mount models. 
Add %" to height if bench adapters .are included. 
5000VA and 15000VA units are cabinet models. 
Model N5000A includes casters. 

SPECIFICATIONS 
OUTPUT CONFIGURATION: Single Phase, 2 wire floating. 
OUTPUT VOLTAGE: Adjustable 0·125 Volts; full power available at 
output of 110-125 Volts. 
DUTY .CYCLE: Continuous duty at full rated output. 
OUTPUT POWER: Rated output power for each model is shown 
in chart above. 
VOLTAGE REGULATION: Less than 0.5% for no load to full load 
change. ±0.5% for ±5% input voltage change. 
LOAD POWER FACTOR: 0.7 lead or lag to L'nity at rated output; 
wider power factor range with slight derating. 
OUTPUT WAVE SHAPE: Sine wave. Less than 3% total harmonic 
distortion over the 45-6,000 cycle frequency range. Less than 1 % 
300 to 1000 cycles. 
RESPONSE TIME: Less than 50 microseconds. 
HUM and NOISE: 60 db below maximum output Voltage. 
PROTECTIVE CIRCUITS: All models are equipped wtih instantaneous 
overload protection and front panel reset. 
METERS: All standard models are furnished with front panel meters 
to monitor output voltage and plate currents of final amplifier tubes. 
FREQUENCY RANGE: Each amplifier model is rated at full power 
45·6,000 cps with the exception of the Model N15000A which is rated 
at full power 200-6,000 cps. Each model may be driven from an 
external signal source over the rated frequency range. When driven 

HOW TO ORDER 
Standard NA series power supplies may be ordered directly from 
the catalog by specifying both the regulated power amplifier model 
and the model number of the plug-in oscillator (or external signal 
adaptilr if no oscillator is ordered), Thus, the model Nl DODA with 
model SG-15A describes a 1000VA power supply having an 

Regulated Power Amplifiers with Precision Plug·in Oscillators 

• Each Model can be operated either as a precision AC Power Supply 
or as an Audio Power Amplifier. 
• INTERCHANGEABLEPLUG·IN OSCILLATORS ... 21 standard 
oscilla.tors are available - to provide fixed or adjustable output 
frequencies between 45 and 6,OOO'epsand stabilities to ±O.OOI %. 
• INSTANTANEOUS OVERLOAD PROTECTION 
• MINIMUM PACKAGE SIZE ... 2000VA in 14" rack height; 750VA 
in 8%" rack height. 
• CONSTANT VOLTAGE OUTPUT ... 0.5% regulation for no load to 
full load change - response time less than 50 microseconds. 

Frequency stabilities range between ±0.25% and ±O.OOI %. 
Plug·in Oscillators include gain control as well as front panel jack 
for external signal drive. Each Power Amplifier model may also be 
operated without a plug·in oscillator; however, in that case, the 
Model SA·2 External Signal Adapter is requi red. 
Precise amplitude stability and low harmonic content are provided 
by a combination of positive current feedback and inverse 
voltage feedback. 

PL.UG·IN OSCILLATORS" 
OUTPUT FREQUENCY STABILITY 

FREQUENCY ±O.25% ±O.l% ±0.01% ±0.001% - ---

MODEL # 

_Fixed 400 cps SG·14A· SG-14B . SG·14E SG.14G 
_ Fixed 800 cps SG·18A .SG-IBB SG-18E SG·18G -
Fixed 60 cps SG·12A SG-12B SG-12E Speciai-
Fixed 50 cp.s SG-I1A SG·I1B SG·l1E . . Order 
Adjustable SG·15A SG-15B X X 350·450 cps 

r-:-'-- --
Adjustable SG-13A SG·13B X X 45·70 Cps 
Adjustable SG-16A SG·16B X X _3011.2,000 cps .. 
Adjustable SG·17A X X X 45·6,000 cps 

EXTERNAL SIGNAL ADAPTER 
45·6,000 cps Model SA·2 

•• All Plug·1n OSCillators are provided with a Jack for external signal drive. 

by a PLUG-IN OSCILLATOR the output frequency range is determined 
by the particular plug-in which is selected. Standard oscillator 
frequencies are tabulated above. 
FREQUENCY STABILITY: Determined by the plug-in oscillator or 
external signal source which is utilized. Stabilities of standard 
plug-in oscillators are tabulated above. 
EXTERNAL SIGNAL: Signal input voltage of 5 volts rms required for 
full rated output. Signal input impedance 600 ohms, single ended. 
IlUTPUT & INPUT TERMINATIONS: Units rated at 500VA to 2000VA include 
output terminals on front and rear, five way binding posts on front and 
barrier strip on rear; input power termination is rear mounte.d barrier strip •. 
Models N5000A and N15000A havi! input and output terminals 
accessible via knockouts at cabinet rear. 
CONSTRUCTION: Models rated 500VA to 2.000VA are standard 19" 
rack mount units with full dust covers. Bench adapters available as 
accessory for these models; specify suffix (-C). Side support is 
recommended for rack mount models. Slides available as optional 
accessories; specify suffix (-S). 5 KVA and 15 KVA models are 
furnished complete in cabinet enclosure. 5 KVA model 
includes casters. 
FINISH: Front panels finished in satin· green enamel. Panel marking 
is white. Cabinets are green armorhide. Chassis surfaces are 
protected with yellow iridite_ 

adjustable 350-450 cycle frequency range and a frequency stability 
of ±0.25%. The model Nl0DDA·C with SG·15A describes a similar 
unit with bench adapters and the model Nl000A·S with SG·15A 
describes a similar basic unit with slides. 



SECTION 4000 iM,iiijlffid 

wide band p'ower amp.lifiers for 
audio and ultrasonic testing 

• Full power into reactive loa·ds. 
• low distortion, 

SPG series • ::+: O.S db frequency response. 
• Ideal for CW and PULSED duty. --------------------

lKVA to 200KVA 
• Selectable output taps for matching wide range of 

load impedances. 

1B90 

.. LOAD 
OUTPUT POWER FACTOR 
POWER RANGE AT 

MODEL KVA RATED KVA 

AIK lKVA ±0.4 to Unity 

A2K 2 ±0.4 to Unity 

~3K 3 ±O.! to Unity 

SSK S ±0.4 to Unity 

B5K 5 ±O.! to Unity 

Al OK 10 ±0.1 to Unity 

A20K 20 ±0.3 to Unity 
-

VA30K 30 ±O.! to Unity 

VA50K 50 ±0.4 to Unity 

VA100K 100 ±O.! to Unity 

VA200K 200 ±O.! to Unity 

• Rugged construction for marine or airborne 
installations. 

APPLICATIONS 
SONAR TESTI NG 
VIBRATION TESTING 
INDUSTRIAL PROCESS CONTROL 
HIGH INTENSITY ACOUSTIC SYSTEMS MODEL SSK 

PASSES THROUGH A 
STANDARD SUBMARINE HATCH 

DIMENSIONS' WEIGHT TYPE 
STANDARD OUTPUT H x W x D <APPROXJ OF 

IMPEDANCE TAPS OHMS (APPROXJ INCHES LBS. COOLING 

4/16/36/64/144/576 22% x 19 x 20'12 345 FORCED AIR 

4/16/36/64/144/576 22% x 19 x 20'12 400 

I 4/16/36/64/144/576 53 x 27 x 26 750 

16/64/256 62 x 17 x 17 800 

8/32/72/128/288/1152 45 x24 x 24 850 

16/64/144/256/576/2304 47 x 68 x 24 1,700 

16/64/144/256/576 47 x 68 x 24 2,100 

16/64/144/256/576 72x72x36 3,000 VAPOR COOLED 
16/64/144/256/576 72x72x36 4,200 

1 
16/64/144/256 2 sections, ea.: 9,400 90 x 72 x 57 

16/64/144/256 3 sections, ea.: 14,100 90 x 72 x 57 

MOOEL BSK 'Models AIK and A2K are standard 19" rack mount units; bench adapters available on special order. 
All other models are furnished complete in cabinet enclosures. Models A3K. S5K and B5K include casters. 

"Refer to pages 2 and 3 for lower powered amplifiers. 

SPECIFICA TlONS 
OUTPUT FREQUENCY: Standard full power frequency range is 
100-10,000 cps except for Model A3K which has a 200·15,000 cps 
range. Other frequency ranges between 5 cps and 200KC are available 
on a custom basis. 

OUTPUT CONFIGURATION: 2 wire floating. 

DUTY CYCLE: Continuous duty at full rated output power. Please 
consult CML for pulsed or intermittent duty ratings. 

FREQUENCY RESPONSE: ±0.5 db, 100·10,000 cps. 
Model A3K ::+:0.5 db 200-15,000 cps. 

HARMONIC DISTORTION: Less than 3%, 100-10.000 cps: less than 
1.5% mid-band. 

HUM AND NOISE: At least 60 db below rated output tap voltage. 

OUTPUT IMPEDANCE SELECTION: Taps are selected by link change. 
Front panel tap select switches are available at additional charge. 

VAPOR COOLING 
All CMl models rated at 30KVA output or higher feature modern 
vapor cooling systems to dissipate heat generated in the '·'final" 
amplifier. Use of this method, with its high efficiency heat transfer, 
reduces "raw water" requirements appreciably when compared with 

INPUT SERVICE: Models rated lKVA to 20KVA require 208/230 
volts ± 5%, 3 phase, 57-65 cycles. However, the Model S5K is 
also available with input of 440/460/480 volts, ±5%, 3 phase, 
57-65 cycles - specify Model S5KM5963. Models rated at 
30KVA output and higher require 440/460/480 volts ±5%, 
3 phase, 57-65 cycles. 
SIGNAL INPUT VOLTAGE: 1.0 volt RMS for rated output. 
SIGNAL INPUT IMPEDANCE: 600 ohms, single ended. 
KEYED OPERATION: Ali modeis are suitabie for operation with 
keyed input signals. 
METERING: All models include complete front panel metering. In 
addition, models rated at 3KVA to 200KVA have recessed front panel 
section with test points for critical circuit parameters - to keep 
down-time to a minimum. 
PROTECTIVE CIRCUITS: CML instantaneous overload circuitry protects 
both amplifier and load. Rapid front panel reset permits return to 
normal operation with minimum down·time. 
FINISH: Panels are satin green enamel; cabinets are green armorhide. 
Special colors are available on a custom basis. 

older "water cooled systems." In addition, it eliminates the need 
for a pump in the closed loop cooling system and greatly reduces 
contamination of distilled water in the closed system - thus 
greatly reducing maintenance. 

eM L, Inc. 350 Leland Ave .• PlalnilPld. New Jer.ey 07062 
A SUhsIC/ldry of Ten""y Enqlnecrtnq. in(. Telephone (201) 754-5502 • TWX 710-997.9529 
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three phase frequency converters 0 __ _ 
TA series -
150VA to 20KVA 

MODEL T2500A 
With SG-368 Oscillator 

MODEL SG-35A 
Plug-In Oscillator 

The new TA Series of Three Phase Frequency Converters are 
exceptionally versatile sources of AC power. Each converter consists 
of a regulated THREE PHASE AMPLIFIER with interchangeable fixed 
or variable frequency PLUG-IN OSCillATORS for a wide range of 
preciSion AC power applications The amplifier has a full power range 
of 45-6,000 cps. With the incorporation of a CML plug-in oscillator 
Iwhich includes 120 0 phase shift network) precise fixed or 
adjustable frequencies are avaiJable anywhere within this range. 

THREE PHASE AMPLlf:IERS 
WT. 

• MINIMUM PACKAGE SIZES ... 2500VA in 14" rack. height: 
• INTERCHANGEABLE PLUG-IN OSCillATORS ... 21 standard 
oscillators are available - to provide fixed or adjustable output 
frequencies between 45 and 6,000 cps and stabilities to ±O.OOI %. 
• INSTANTANEOUS OVERLOAD PROTECTION. . An overload of any 
one phase causes complete output shutdown, protecting 3 phase load. 
• DUAL OUTPUT VOLTAGE FOR £:, OR Y LOADS ... Adjustable 
voltages 0-125 volts line-to-line as well as 0-217 volts line-to-line are 
presented at output terminals; output is isolated for maximum 
versatility. 
• CONSTANT VOLTAGE OUTPUT ... 0.5% regulation for no load 
to full load change - response time less than 50 microseconds. 
• OUTPUT VOLTAGE UNAFFECTED BY UNBALANCED LOADS. 

Plug·in oscillators are Wein bridge or tuning-fork controlled for 
frequency stabilities rangi~g between ±0.25% and ±O.OOI %. Dual 
output taps are standard for matching either Delta or Wye loads 
loutput may be connected either 120 volts line-to·line or 208 volts 
line·to·line). Precise amplitude stability and low harmonic content 
are provided by a combination of positive current feedback and 
inverse voltage feedback. 

Pl.UG-IN OSell.l.A TORS 
3" OUTPUT FREQUENCY STABIlITY 

3" OUTPUT 'DIMENSIONS (APPROX.l FREQUENCY ±0.25% ±0.1% ±0.01% ±0.001% 

eem /1969 

MODEL POWER-VA INPUT H x W x D LBS. MOOEl# 
T150A 150 115V, 1,1, 47-65 7 19 17 105 
T3008 300 115V, 1,1, 47-65 12'/4 19 20 180 

Fixed 400 cps SG-34A SG·34B SG·34E SG·34G 

Fixed 800 cps SG·38A SG-38B SG-38E SG-38G 
T5008 500 115V, 1,1, 47-6S 12V4 19 20 190 Fixed 60 cps SG-32A SG-32B SG-32E Special Order 
T750A 750 2081230V, 3,1, 47·65 14 19 20'/z 275 Fixed 50 cps SG-3IA SG-3IB SG-3IE Special Order 
T1200A 1,200 2081230V, 3,1, 47·65 14 19 20V, 285 
T1750A 1,750 2081 230V, 3,1, 47-65 14 19 20';' 355 

AdjustabJe SG-35A SG·35B X 350-450 cps 
T2500A 2,500 2081 230V, 3,1, 47-6S 14 19 20'/, 365 

T5000A 5,000 2081 230V, 3,1, 47·65 45 24 24 950 
Adjustable 

SG·33A ~G-33B X 45·70 cps 

T15000A 15,000 2081 230V, 3,1, 57-65 78 35 36 1700 

T20000A 20,000 2081 230V, 3,1, 57-65 78 35 36 1900 

Adjustable, SG-36A SG·36B X 300·2,000 cps 
Adjustable SG-37A X X 45-6,000 cps '150VA to 2500VA Units are rack mount models with dimensions as 

shown above. Add %" to height if bench adapters are included. 
5000VA-20,000VA Units are cabinet models. Model T5000A 
includes casters. 

SPECIFICATIONS-Standard Frequency Converter Models 
OUTPUT CONFIGURATION, Three Phase, 4 wire wye, neutral floating. FREQUENCY STABILITY, Determined by the particular plug-in 
OUTPUT VOLTAGE, 0-125 Volts line-to·line and 0-217 Volts line-to-line; oscillator which is selected. Stabilities of standard oscillators 
both sets of terminals are presented at output. Full power available are tabulated above. 
at output of 110-125 volts and 190-217 volts. Master gain control RESPONSE TIME, Less than SO microseconds. 
and phase 2 and 3 trim controls provided on front panel. WAVE SHAPE, Sine Wave. 

X 

X 

X 

X 

DUTY CYCLE, Continuous duty at full rated output. HARMONIC DISTORTION, Less than 3% o~er the entire 4S·6,000 
OUTPUT POWER, Rated output power for each model is shown in cycle amplifier range; less than 1%,300·1000 cps. 
chart above. Maximum power per phase is I I 3 of 3,\ output. HUM AND NOISE, 60 db below maximum output voltage. 
VOLTAGE REGULATION, Less than O.S% for no load to full load OUTPUT PHASE SEPAR,ATlON, 120 ±Io for fixed frequency models as 
change. ±O.S% for ±S% input voltage change. well as 3S0-4S0 cycle models. 120 ±2° for 4S-70 and 300-2,000 
LOAD POWER FACTOR, 0.7 lead or lag to unity at rated output; wider cycle models. 120 ±3° for 4S-6,000 cycle models. 
power factor range with slight derating. METERS, Models rated ·150VA to SOOVA are furnished with output 
UNBALANCED PHASE LOADING, Separate power amplifiers and voltmeter and selector switch to monitor any line-to·line and 
regulation circuits are provided for each output phase. Therefore line-to-neutral voltage. Models rated 7S0VA to 20KVA have three (3) 
unbalanced phase loading has negligible effect as long as the rated combination output voltmeterl plate current ammeters with selector 
output power per phase is not exceeded. switch to monitor any line-to-line and line-to-neutral output voltage 
PROTECTIVE CIRCUITS, All models are equipped with instantaneous as well as plate current of 3,) amplifier. 
overload protection and front panel reset. An overload in any phase CONSTRUCTION, Models rated 150VA to 2S00VA are standard 19" 
causes all phases to shut down, thus protecting 3,) loads. Front rack mount units with full dust covers. Bench adapters available as 
panel lamps also indicate which phase has been overloaded. accessories for these models; specify suffix (-C). Side support is 
OUTPUT & INPUT TERMINATIONS, Output terminals are furnished both recommended for rack mount models. Slides are available as 
front and rear, five way binding posts on front, barrier strip on optional accessilries; specify suffix I-SI. SKVA-20KVA models 
rear. Input is via rear mounted barrier strip. are furnished comolete in cabinet enclosure. SKVA model 
FREQUENCY RANGE, Each amplifier model is rated .at full power includes casters .. 
4S-6,000 cps except for the models TlSOOOA and T20000A which have FINISH, Front panels finished in satin green enamel. Panel marking 
a 300-S00 cycle full ~ower range. The operating output frequency is white. Cabinets are green armorhide. Chassis surfaces are 
range is determined by the particular plug-in oscillator which is used protected with yellow iridite. 

HOWTOORDER 
Standard TA series frequency converters may be ordered directly 
from the catlog by specifying both the three phase amplifier model 
and the model number of the plug-in oscillator. Thus; the model 
T750A with model SG·34B describes a 7S0VA frequency converter 
having a fixed 400 cycle output frequency and a frequency stability 
of ±O.I 'Yo. The same unit, except for the addition of bench adapters, 
is designated as the model T750A-C with SG·34B, whereas model 
T750A·S with SG·34B describes a similar unit with slides. 

SINGl.E PHASE & TWO PHASE OUTPUT 
Standard 3 phase amplifiers may be used to provide a 2 phase 
output at 213 of rated output power. Special plug-in oscillators are 
available with selectable 90" or 120 0 phase separation for 2 phase 
or 3 phase operation respectively. 
Standard 3 phase amplifiers may be used to provide a single 
phase output at 57% of rated output power over an adj ustable 
voltage range of 110-125 volts_ 

eM L.lnc. 350 Leland Ave .• Plainfield, New Jersey 07062 
A SubSidiary of Tenney Enqlflecnnq. Inc. Telephone (201) 754·5502 • TWX 710·997·9529 
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LRS series 
60 OR 400 CYCL.E TO 60 CYCL.E CONVERTERS 

WEIGHT 
OUTPUT * *45·65 CYCLE INPUT DIMENSIONS (APPROXJ 

MODEL VA SIN.GLE " VOLTS H x W x 0 LBS. 

LRS·250A 250 105·125 51A'x 19 x 15 80 
LRS·500A 500 105·125 lOll.! x 19 x 16 100 
LRS·IOOOA 1000 105·125 21 x 19 x 16'12 '220 

**350.450 Cycle Input also available. 
Specify suffix -H (example: Model LRSo250,A'-H) 

SPECIFICATIONS 
OUTPUT CONFIGURATION: Single phase, two wire, isolated. 
INPUT CONFIGURATION: Single phase, two wire, isolated except for 
model CRS·2000,A which has 3 phase input. 
OUTPUT VOLTAGE: Adjustable 105·125 Volts RMS. 
VOLTAGE REGULATION: ± 1% for combined no load to full load 
change and rated input voltagevariation. 
FREQUENCY REGULATION: ±O.5"AI for combined no load to full 
load change and rated input voltage variation. 
HARMONIC DISTORTION: 1 % for 400 cycle models, 3% for 60 cycle 
models 'when powering linear (resistive or reactive) loads; slightly 
higher into switching type loads. 
LOAD POWER FACTOR: 0.7 lead or tag to unity at rated output; wider 
power factor range with slight derating. 
AMBIENT TEMPERATURE: Operating: -20"C to +50°C 

Storage: -40°C to +85"C 
COOLING: CML frequency converters require no auxiliary cooling. 
There is no need for special base plate heat sinks, Units rated at 
500VA to 2000VA include quiet built·in fan. 
TEMPERATURE STABILITY: Frequency: Max. 0.05% / degree C. 
Voltage: Max. 0.01 %/degree C. 

CUSTOM REQUIREMENTS 
We invite your inquiries for modified or custom frequency converters 
designed and manufactured in accordance with applicable military 
or commercial specifications, We would be happy to submit our 
proposal for converters having the following features: 

• Special lightweight designs. 

• 50VA to 2KVA output. 
• Low distortion sine wave output. 
• Rugged construction ·for airborne, marine and ground support 

installations • 
• 0.5% frequency regulation & 1 % voltage regulation. 
• Full output power into both leading & lagging power factor loads. 
• High efficiency switched mode operation • 
• TRANSISTORIZED POWER STAGES rather than Silicon Controlled 

Rectifiers - thus insuring positive, controlled turn-off & turn-on 
characteristics for reliable, continuous operation. 

• SI LICON SEMI-CONDUCTORS used throughout. 

CRS series 
50/60 CYCL.E TO 400 CYCL.E CONVERTERS 

WEIGHT 
OUTPUT *45·65 CYCLE INPUT DIMENSIONS (APPROX.l 

MODEL VA SINGLE " VOLTS H x W x 0 LBS. 
CRS·50A 50 105·125 3112 x 19 x 14 24 
CRS·IOOA 100 105·125 3'12 x 19 x 14 26 
CRS·150A ISO. 105·125 5'14x19xl0 30 
CRS·250A 250 105·125 51/4 x19x15 65 
CRS·500A 500 105·125 101/2 x19x16 88 
C RS·l OOOA 1000 105·125 15%x19x16 135 
CRS·2000A 2000 200·240V " 3¢ 26\14 X 19 x 20 260 

*350·450 Cycle rnput also avarlable on a speCIal baSIS. 

TERMINATIONS: Output terminals are furnished both front and rear, 
five way binding posts on front & barrier strips on rear. Input is 
via rear mounted barrier strip. 

CONSTRUCTION: Standard models furnished as rack mount equipment 
with full dust covers. Modified rack mount or modular supplies 
packaged in accordance with customer specification are 
also available. 
Slides available on special order. 

CONTROLS AND METERS: All models include front panel voltage 
adjust. Models rated at 250 to 2000VA include input circuit breaker. 
Lower power models have "power·on" switch. Models rated at 
250 to 2000VA include output voltmeter and output ammeter. 
Meters are available for lower powered units on special order. 

PROTECTION: All models rated 250. to 2000VA are protected against 
overload, short circuit, and internal faults by input circuit breaker. 
Units rated 50 to 150VA include input and output fuses, 

FINISH: Front panels finished in satin green enamel. Panel marking 
is white. 

• Three phase outputs. 
• Square wave outputs. 
• Multiple output voltages. 
• Adjustable output frequencies . 

• Modular construction. 
• Frequency stabilities to .001 % 
• Frequency synchronized 

with external signal. 

C M L.lnc. 350 Leland Ave .• PlalllflPld, Nt'W Jersey 07062 
11 Suh,"I,arl of Tenney EnqlnCf'fUlrJ. Ifll, Telephone 1201 \ 754-5502 • nvx 710-997-9529 
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transistorized DC to IC power inverters 0_ 
MNS-100 

• 50 to 2000VA output • Overload & short circuit protection 
• Low distortIOn sine wave • Protected against Input polarity rever;al 
• Highly regulated. • High efficiency 
• Reliable • Input to output Isolation. 
• QUiet operation • No aUXiliary cooling reqUired 

MRS series - 60 CPS 
Output 115 Volts rrns. Single Phase 
Input 22-30 Volts D. C 
Voltage & Frequency Regulation, 05')0 

DRS series OUTPUT DIMENSIONS NET WT. 
MODEL VA H x W x D LBS. (APPROX.l 

400 cycles output MRS·500 500 12 x 14 x 14 150 

MRS-IOOO 1000 14 x 17 x 19 175 

eem /1969 

MNS series - 60 CPS 
Output 105,115,125 Volts rms, Single Phase. 
Input 22-30 Volts 0 C 
Frequency Regulation, 0.5% 

OUTPUT DIMENSIONS 
MODEL VA H x W x D 

MNS-50 50 5 x II x II 
~ 

MNS-l00 100 5 x II x II 
MNS-500 500 8 x 14 x 14 
MNS-1000 1000 14 x 17 x 19 

SPECIFICATIONS 

INPUT CONFIGURATION: Two wire. Isolated. 

NET WT. 
LBS. (APPROX.l 

28 

28 

80 
162 

OUTPUT CONFIGURATION, Single phase. two wire isolated. 
OUTPUT VOLTAGE: MRS & DRS Models are preset at 115 volts rms. 
MNS Models have taps available at 105. liS! 125 volts rrns - These 
values rneasured at nornmal input voltage with half load. 
DUTY CYCLE: Continuous duty at full rated output. 
HARMONIC DISTORTION: I % for 400 cycle rnodels, 3% for 60 cycle 
models when powering linear (reSistive or reactive) loads; slightly 
higher into switching type loads. 
LOAD POWER FACTOR, 0.7 lead or lag to unity at rated output; Wider 
power factor range With slight derating 
FREQUENCY REGULATION, Load 0.5% for no load to full load change 
Line, 0.5% for rated input line change. 
Units providing frequency regulation and stability to ::,::0.001 % 
available on special order. Units in which the frequency rnay be 
synchronIZed with an external source available at slight 
additional charge. 
VOLTAGE REGULATION: MRS & DRS Series Load 05% for no load 
to full load change. Line, 0.5% for rated input line change. 
MNS Series, Load, Approxirnately 6% for half load to full load 
change. Line, Approxirnately proportional to input line change. 

CUSTOM REQUIREMENTS 
Modified or custorn supplies which ern body rnany techniques 
incorporated in the fine catalog units described above are also 
available on a relatively short terrn delivery basis. We invite your 

MRS-2000 2000 17 x 17 x 22 

DRS series - 400 CPS 
Output· 115 Volts rrns, Single Phase. 
Input 22-30 Volts D. C 
Voltage & Frequency Regulation, 0.5~~ 

OUTPUT OIMENSIONS 

300 

NET WI. 
MOOEL VA H x W x 0 LBS. (APPROX.l 

DRS-50 50 5 x 11 x 8 25 
DRS-100 100 5 x 11 x 8 26 

ORS-500 500 8 x 14 x 16 70 

DRS-IOOO 1000 14 x 17 x 18 160 

EFFICIENCY, MNS series typically 72% at full load. MRS & DRS 
series tYPically 67% at full load. 
AMBIENT TEMPERATURE, Operating -20e to \ SOC 
Storage -40' C to -t 85"C 
TEMPERATURE STABILITY: Frequency. Max 0050f0idegree C 
Voltage, MRS & DRS Serres rnax. 0.01 %! degree C. MNS Serres rnax 
0.03 So; degree C. 
PROTECTIVE CIRCUITS, 50 & 100 VA rnodels have Input and output 
fuses. Input fuse will blow on application of Input polarrty reversal 
500 to ?OOOVA models have CIrCUit breaker protection against 
overload. shorted output. DC ov_ervoltage and overternperature 
Protection IS also provided for DC polarity reversal. 
COOLING, CML Inverters require no aUXiliary cooling There is no 
need to proVide special base plate heat Sinks. Units rated at 
500 to 2000VA include quiet built-in fan. 
HOUSING, Two part rnodular hOUSings with heat radiating finish 
MOUNTING, Tapped Inserts are provided for base rnount 
INPUT-OUTPUT TERMINATION, 50 & 100VA models have quick 
dISconnect on top surface. Mating connector is furnished with 
inverter (dirnensions listed do not include connector). 500 to 2000VA 
units have terrninals acceSSible via rernovable top coveT plate. 

inquiries regarding completely militarized power supplies and 
those requiring speCial frequency!voltage configurations, as well as 
those requiring rninirnurn size and weight. 
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GENERAL PURPOSE HIGH CURRENT 

o-c POVVER SUPPLIES 
Send ,for ','AC" Bulletin 

VOLTS AMPS MODEL VOLTS AMPS MODEL 

MAGAMP "K & KK" SERIES, 3-PHASE TRANSISTOR "KKGG" SERIES, 3-PHASE 
• 0.01 % Static Reg. • 1 mv rms Ripple 

• 0.25% Static Reg. • 1 % rms Ripple 
• 50 msec Response Time • 6 y Dynamic Reg. NL •• Fl 

O-SO MH8-S0K2S 

5lJ2-8 
-100 -100K2S 
-200 -200K2S 
-300 -300K2S 

O-SO MH16-S0K2S 

11-16 
-100 -100K2S 
-200 -200K2S 
-300 -300K2S 

O-SO MH32-S0K2S 

22-32 
-100 -100K24S 
-200 -200K24S 
-300 -300K24S 

O-SO MH36-S0KK2S 

lS-36 
-100 -100KK2S 
-200 -200KK2S 
-400 IC36-400KK4S 

0-400 IC36-400K4S 
-SOO -SOOK4S 

26-36 
-600 -600K4S 
-800 2C36-800K4S 
-1000 -1000K4S 
-1200 -1200K4S 

26-32 0-lS00 2C32-1S00K4S 

0-100 MH64-100K2S 
44-64 -200 IC64-200K4S 

-300 -300K4S 

0-40 MH13S-40K2S 
-60 -60K2S 

110-13S -100 IC13S-100K4S 
-200 -200K4S 
-300 2C13S-300K4S 

220-280 0-100 2C280-100K4S 

SCR "SCO" SERIES, I-PHASE 
• 0.25% Static Reg. 
• 25 msec Response Time 

• 1 % rms Ripple 
• 5 v Dtnamic Reg. NL •• FL 

SC01S-100-12S 
SC036-S0-12S 
SC048-40-12S 

SCR "E" SERIES, 3-PHASE 
• 0.1 % Voltage Reg. 

• 1 % Current Reg. 

0-40 

0-13S 

0-lS0 
-300 
-600 

0-lS0 
-300 

• 30 my rms Ripple 

• 3 y Dynamic Reg. N L •• FL 

I R040-1S0E24S 
2R040-300E24S 
IC040-600E24S 

2C013S-1S0E4S 
2C013S-300E4S 

• 50 microsec Response Time • 0.5 v Dynamic Reg. NL •• FL 

0-50 MH36-50KKGG24L 
lS-36 -100 - -100KKGG24L 

-200 -200KKGG24L 

26-36 
0-400 2C36-400KGG24S 

-600 -600KGG24S 

SEMI-REGULATED SERIES, 3-PHASE 
• "R & T'~ Load Regulated Only 
• uA" Unregulated 

0-30 

28 

120 

0-100 
-200 
-600 

-200 
-200 
-300 
-400 
-600 
-1000 

0-20 
-40 
-60 
-80 
-12S 

• 1 % rms Ripple 

MH28-100AN2S 
-200AN2S 

-100R2S 
-200A2S 
-200R2S 
-300R2S 
-400R2S 
-600R2S 

A28-1000T 4S 

MH120-20A2S 
-40A2S 
-60A2S 
-80A2S 
-125A2S 

H120-200MS 
IC120-400MS 

Send for "RA" Bulletin 
• 2% Static Reg. • 1 % rms Ripple 
• 600% Intermittent Current Rating • Mobile 

12/24 0-50 QRA24-50 

0-100 MH28-100RA2M 
-200 -200RA2M 

28 
-300 -300RA2M 
-400 -400RA2M 
-600 -600RA2M 
-1000 -1000TJA2M 

UNREGULATED LOW VOLTAGE SERIES, 
3-PHASE 

• Unregulated 

2-14/1-7 

4-28/2-14 

0-100/200 
-150/300 
-200/400 
-250/500 
-300/600 
-375/750 
-S00/1000 
-600/1200 
-7S0/1S00 

0-100/200 

• 6% rms Ripple 

MH6-200PD2S 
-300PD2S 
-400PD2S 
·500PD2S 
-600PD~S 

-750PD2S 
H6-1000PD2S 

-1200PD2S 
-1500PD2S 

MH12-200PD2S 

All specifications are typical only 

Typical Special 
Army, Navy, 
Air Force, 
A.E_C. and 
NASA Units 

30 AMP AUTOMATIC 
BATTERY CHARGER 

50 AMP 
RADIO POWER 

75 AMP MISSILE 
TESTING SUPPLY 

250 AMP MISSILE 
GROUND PO~ER 

500 AMP MISSILE HELICOPTER STARTING 175 AMP FORKLIFT 
GROUND POWER POWER SUPPLY TRUCK CHARGER 

sa C H R 1ST lEE LEe T RIC COR P. 
D.C. POWER SUPPLIES 

BATTERY CHARGERS & TESTERS 

ELECTRO-OPTICAL SYSTEMS 
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AUTOMATIC BATTERY CHARGERS BATTERY TESTER 
Send for "Be" Bulletin LEAD-ACID. NICKEl-CADMIUM. SILVER-ZINC 

NICKEL·CADMIUM 
• Emergency Standby 

Float Service 

BF LAMPHOUSE 

XM POWER SU PPL Y 

IGA IGNITER 

XENON LAMPS 

XENOLITE 

NOM. 
D-C 

VOLTS 

6112 

6112/24 

36/40 

• 0.5% & 1% Voltage 
Regulation 

RATED BASIC I·PH 
D-C MODEL OR 

AMPS NO. 3·PH 

12 BCAI4-1201-S I·Ph 

2S BCAI4-2S-01-S I-Ph 

so BCAI4S0-12-S 1Ph 

12 BCA30-12-01-S I-Ph 

2S BCA30-2S01-S I-Ph 

so BCA30-S012S I-Ph 

ISO I FCB30-ISO-02-S 3-Ph 

20 BCA4020-0IS I-Ph 

40 BCA40-40-12-S I·Ph 

130 IFCB40130-02S 3-Ph 

ISO 1 FC836-150-02-S 3Ph 

NOM. 
O-C 

VOLTS 

48 

120 

General Purpose Chargers 
and Battery Eliminators 

RATED BASIC I-PH 
D·C MODEL OR 

AMPS NO. 3-PH 

6 BCASO-6·01-S I-Ph 

12 BCASO-12-01-S 1Ph 

2S BCASO-2S-12-S I-Ph 

so FCASO-SO-02-S I-Ph 

60 IFCBSO-60-02-S 3-Ph 

130 1FCBSO-130-02-S 3-Ph 

6 BCA1266-01-S I-Ph 

12 BCA126-1212-S I-Ph 

2S FCAI26-2S-02-S I-Ph 

30 1FCB126-30-02-S 3-Ph 

50 IFCA126-50-02-S I-Ph 

60 1 FCB 126-60-02-S 3Ph 

100 1FCBI26-100-02-S 3Ph 

Send for Tester Bulletin 
• Available with 

Companion Charger 

• Also for 
Lead-Acid Batteries 

• Fully Automatic 

• 12 & 24 Volls 

• 3 to 100 Ampere-hours 

Determines whether a given battery is capable of 
delivering all or most of its rated capacity. De
signed to operate with companion charger to pro
vide fully automatic charger-tester system. 

COMPANION COMPANION 
TESTER BATTERY TEST 115 V., l-PH" 220 V., l·PH., 
MODEL VOLTS AMPS 60 Hz CHARGER 50 Hz CHARGER 

MODEL MODEL 

TN1224AA 12/24 5/25 BCA30-25· BCA3Q.25-
OlAADU·g 02AADUl·S 

TN12AA 12 45 BCA14-50· BCA14-50· 
12AAU·S 02AAUZ-S 

• LAMPHOUSES 

• OPTICS 
• POWER SUPPLIES 

• IGNITERS 

• LAMPS 
XENON AND MERCURY ARC LAMP SYSTEMS • PROJECTORS 

Send for XENOLITE Builetins 

LAMP IGNITER LAMPHOUSE inc!. Igniter POWER SUPPLY 

NOM. OZONE· MANUAL/ UF BF BSF CLASS I CLASS III 

WATTS TYPE'" STD. FREE AUTOMATIC (ADJ. (BRIGHT (EXTRA (REGULATED) _ CLASS II (MOST 
IGNITION FOCUS) FIELD) BRIGHT) ECONOMICAL) 

150 X CXL-15S - IGM-2"" UFS BFS - SCX1200-12 BXM4S0-1 -
200 H CSH-200D - IGM-2"" UF2JB2 - - Inside Lamphouse 

300 X CXL-30S - IGA-l UFS BFS - SCX1200-12 BXM4S0-1 -

4S0 X CXL-4S1 CXL-451·Q IGA-l UFS BFS - SCXI200-12' BXM4S0-1 XM4S0-1 

SOO H CSH-SOOD - IGA-l UFSJ BFSJ - SCX1200-12J BXMSOOB-I -
900 X CXL-900 CXL-900-0 IGA-l UFlO BFIO - SCX1200 12 - XM900-1 

1000 XH - - IGA-l UFlO BFIO - SCX1200-12 - -
1600 X CXL-1600 CXL-1600-0 IGA-l UFl6 BFl6 BSF30 IFX1600-02S - XM1600-2S 

2000 X CXL-2000K - IGA-l UFI6 BFl6 BSF30 I FX1600-02S - XM1600-2NS 
2S00 XH - - IGA-20 UF30J BF30J BSF30J 1 FX2S00B-02S - -
3000 X CXL-3000K - IGA-20 UF30 BF30 BSF30 IFX2S00-02S - 1 FXM2S00-2S 

4200 X CXL-4200K - IGA20 - - BSFSO 2FX6S00-02S - 3FXM6S00-2S 

SOOO XH - - IGA-20 - - BSFSO 2FX6S00B-02S - -
6500 X - - IGA-20 - - - 2FX6500·02S - 3FXM6500-2S 

12000 X - - IGA-3S - - - CX12000-24S - -
2S000 X - - IGA-60 - - - CX2S000-4S - -

x = Xenon XH = Xenon Mercury H.= Mercury .• or SCX 1000-12 ~""'Manual ignition only. 

XENON ILLUMINATED PRO..JECTORS UP TO 6 TIMES 
BRIGHTER FOR FRONT OR REAR PRO..JECTION 

XENOLITE XENOLITE 
with 35mm & 2"x2" 
SLIDE PROJECTOR 

XENOLITE 
with 3lJ4"x4" 

SLIDE PROJECTOR 

XENOLITE 
OVERHEAD 
PROJECTOR 

for 35 & 70mm 
MOVI E PROJ ECTORS 

with 16mm 
MOVIE PROJECTOR 

s:a C H R 1ST lEE LEe T RIC COR P. 
D.C. POWER SUPPLIES 

BATTERY CHARGERS & TESTERS 

ELECTRO-OPTICAL SYSTEMS 

3404A W. 67TH ST., LOS ANGELES, CALIF. 90043 • PHONE, (213) 750-1151 • TWX 910-321-38"'7 
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SYSTEM POWER SUPPLIES 

Omnimod Control Amplifier 

Omnimod Power Control Module 

Build your own 
Custom Power Supplies 

... as easy as 1, 2, 3 ... 

To design your own custom power supply 
using Contemporary Electronics components, 
simply: 

1. Design one input power converter to change 
unregulated line ac power to unregulated dc 
power. We can supply power transformers, 
filter chokes and other items or they can be 
purchased from another source. 

2. Select the proper number of the right dc to 
dc regulator module types for &ach output. 

3. Package these modules with the correct out
put filter components in the space available. 

Write for Application Note #600 which will 
help you design a successful custom power 
supply with our dc to dc regulator modules. 
Contemporary Electronics' engineers are avail
able to help you develop the best design for 
your need. 

Custom System 
Power Supplies 

Designed and Produced 
to your SpeGification 

... using Contemporary Electronics' award 
winning OMNIMOD concept. 

Our application engineers will help you to 
develop a specification that will assure delivery 
of a custom power supply adequate for your 
need, at lowest cost. 

Contemporary Electronics will design a 
power supply and produce it to meet this spec
ification. 

Designs will utilize available OMNIMOD 
modules wherever possible to provide plug-in 
interchangeability of most components, add-on 
capability and the high efficiency, ruggedness 
and small size of the OMNIMOD switching 
technique. 

Write for Data Sheet #101 describing the 
OMNIMOD concept 

~ CONTEMPORARY ~ ELECTRONICS 
EXTRA SERVICE TO THE DATA PROCESSING .INDUSTRY 

4838 West 35th Street, Minneapolis, Minnesota 55416 Telephone 612/920/6444 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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SMALL - LOW COST - REGULATED ~co~~~~~ ,,/ 
.~. \ 

" 

• Integral Transformer for Direct Operation from AC Line 

• Input-115VAC, ±1O VAC, 60 to 400 Hz 

• All Silicon Semiconductors 

• Short-Circuit Protected 

• Single and Dual Output Models 

• PC Mount, Octal Plug-in or Bench 

eern /1969 See YELLOW SECTION for Local Offices, Phones 1897 
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POWER SUPPLIES 
CONTROL CIRCUITS, INC., 66 TUTTLE RD., MIDDLETOWN, CONN., PHONE (203) 347-7223 

AC - DC MODULAR SUPPLIES: 
Single, Dual, and Multi-Outputs 

FEATURES: 

Industrial, Computer, Ground Support Models 

Fully Repairable - removable case 

Instant Short Circuit Protection 

Rugged Design - all units meet highest MIL

Shock and vibration tests 

SPECIFICATION RANGES: 

Output Voltage ...................... _. 4.5 VDC - 1,000 VDC 

Output Current .......................................... 0-30 Amps 

Regulation ..................................... 5% - .05% - .02% 

Base Temperature .............................. 75°C to 115°C 

FULL MILITARY SPECIFIATION LINE 
DESIGNED TO COMPLY WITH: 
MIL-T-27A 

MIL-Std-701 } 

MIL-S-19500 

MIL-C-3965 

MIL-E-4158 t 
MIL-E-5400 

MIL-E-16400 

Mil -F_'i?7? 

~;~-;-;~~~O J 

Transformers 

Semiconductors 

Capacitors 

Workmanship 

and 

Environmental 

CERTIFIED TEST DATA 
ON MILITARY COMPLIANCE 

CUSTOM· SPECIALS 

• Integrated Circuit Types 

• Open Frame 

• Micro-Miniature Versions 

• Commercial Types 

CONTROL CIRCUITS, INC. 
66 TUTTLE ROAD, MIDDLETOWN, CONNECTICUT, PHONE (203) 347-7223 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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POWER SUPPLIES 
CONTROL CIRCUITS, INC., 66 TUTTLE RD., MIDDLETOWN, CONN., PHONE (203) 347-7223 

DC to DC CONVERTERS - MODULAR 

FEATURES: 

Rugged Design 

Spike Protection 

SPECIFICATION RANGES: 

Input Voltage ......... , ....................... 24 VDC - 30 VDC 

Output Voltage ........................ 5.0 VDC - 5,000 VDC 

Base Temperature .............................. 75°C to 115°C 

FULL MILITARY VERSION AVAILABLE 

RACK MOUNTS-
AC to DC - MODULAR - OPEN FRAME 

FEATURES: 

Overvoltage Protection 

Close Tracking 

Full Metering 

Fused and Short Circuit Protection 

Full Military Version Available 

SPECIFICATION RANGES: 

Output Voltage ...................... 1.5 VDC to 2,000 VDC 

Output Current ...................................... 0 to 50 Amps 

Operating Temperature .................... 75°C to 115°C 

CONTROL CIRCUITS, INC. 

1 

D.C. TO D.C. CONVERTER 
MODEL 0$00- 1:;:0 

SEll. NO. liB 

66 TUTTLE ROAD, MIDDLETOWN, CONNECTICUT, PHONE (203) 347-1223 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1899 
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HIGH VOLTAGE EQUIPMENT v 
HIGHLY REGULATED ADJUSTABLE 
HIGH VOLTAGE MODULES SERIES "HRM" 
SPECIFICATIONS 
Input: 115V±1O% SO cps 
Output: Regulation for 10% line' 

change .03% max. Regulation 
for NL to FL .03% max 

• No voltage overshoot 
• Adjustable output 
• Short circuit proof 

(no fuses) Ripple: .03 % RMS max 
Temp. Range: -54°C to +S5°C 

operating 
Temp. Coefficient: 0.02%/OC 

Model No. Model No. 
Pos. Output Neg. Output 

.SHRM5P1 .SHRM5N1 
1.2HRM5P1 1.2HRM5N1 
1.7HRM5P1 1.7HRM5N1 
2.5HRM4P1 2.5HRM4N1 
3.5HRM3P1 3.5HRM3N1 
5HRM2P1 5HRM2N1 
7HRM1.5P1 7HRM1.5N1 
10HRM1P1 10HRM1N1 
15HRM1.5P1 15HRM1.5N1 
20HRM1P1 20HRM1N1 
25HRM2P1 2SHRM2N1 
30HRM.7SP1 30HRM.75N1 
40HRM.SP1 40HRM.5N1 
SOHRM.SP1 50HRM.SN1 

• Meet environmental 
and transient require
ments of MIL-E-1S400 

Output Max. Dimensions 
Voltage Current Inches 

300-S00V SMA 43/8 x 33/8 X 43/. 
SOO-1.2KV 5MA 4% x 3"1. x 43/. 
'900-1. 7KV 5MA 4"18 x 33/. x 43", 
1.3-2.5KV 4MA 4"18 x 3% X 43/. 
1.7-3.5KV 3MA 4'){. x 4 x 4'M. 
2.5-S.0KV 2MA 4'){. x 4 x 4'M. 
3.5-7.0KV 1.5MA SV2 x 4V2 X S 
5.0-10KV 1MA SV2 x 41/2 x S 
7.5-15KV 1.5MA 7V4 x 4M. X 7V2 
1O-20KV 1MA' 7V. x 4~. x 8 
12-2SKV 2MA 91/4 x S1I2 x 9% 
lS-30KV 0.75MA 81/4 x 5~. X 77/8 
20-40KV O.SMA 61/4 x 8'14 X 8 
25-S0KV 0.5MA 10 x 8 x 10 

REGULATED MODULES 
TRANSISTORIZED SERIES "TRHV" 

The TRHV series of regulated power supplies are all 
sol id state units. Reference and regulating circuitry is 
accomplished at low voltage. The units are completely 
self-contained and require only l1S Volt AC 60/400 cycle 
excitation to be operative. These supplies are rugged and 
feature good line, load and thermal stability, The operat
ing temperature range is -20°C to +55°C. Regulation 
better than 0.2S% for 10% line change & NL to FL. Ripple 
0.5% RMS at max current 

NetW!. 
(Lbs.) 

7 
7'12 
9 
9 

10 
10 
15 
15 
20 
20 
35 
37 
42 
60 

Model No. Model No. Voltage Max. Dimensions Net Weight 
Positive Output Negative Output Output Current (Inches) (Lbs.) 

lRP5-1 lRN5-1 1 KV 5 MA 4'14x3%x5'12 B'/2 
2.5RP4-1 2.5RN4-1 2.5 KV 4 MA 4';"x334x5'12 8'12 
5RP2-1 5RN2-1 5 KV 2 MA 4'/4x33/4x5'12 B'12 
7.5RP1.5-1 7.5RN1.5-1 7.5 KV 1.5 MA 43/4X4x6 10 
10RP1-1 lORN 1-1 10 KV 1 MA 4%x4x6 10'12 
10RP2-1 10RN2-1 10 KV 2 MA 6%x4'/4x7'12 lB'12 
15RP1.5-1 15RN1.5-1 15 KV 1.5 MA 6%x4'14x7'12 18 
20RPl-l 20RN1-l 20 KV 1 MA 7'14x4';"x7'12 19 

UNREGULATED MODULES 
COMPACT HIGH VOLTAGE 

SERIES "s" 
These power supplies are designed for operation from either 
a 0-l1S volt or 0-12S volt line at 60/400 cycles. Three input 
terminals are provided to permit proper line connection. The 
output is available from shielded polyethylene cables and 
may be varied over the full range by varying the input AC 
line. The two output cables are insulated for the full output 
voltage, so that either the positive or negative terminal may 
be grounded,* All units have selenium rectifiers and are 
hermetically sealed in an epoxy, vacuum filled, metal case. 

Units for SO cycle operation at various line voltages are 
available on request. 
"'Mode} 40-2-4 is designed with one output cab!e for single 
polarity operation. When ordering, please specify polarity. 

*Ripple at 
Max. Max. FUll Load 

Output Rated %RMS/MA at Dimensions Net Weight 
Model No. Voltage Current 60 CPS (Inches) (Lbs.) 

2.5'2-6 0-2.5 KV 2 MA 0.25 3 x 2% X 4';" 3'14 
5-2-4 0-5.0 KV 2 MA 0.25 3 x 3'12 X 3'18 4'14 
10-1-12 0-10 KV 1.25MA 0.30 3x 3'12 X 4'18 5'12 
15-1-8 0-15 KV 1.25MA 0.25 4'/4 x 5x53;" 11'12 
20-1-4 0-20 KV 1.25 MA 0.25 4';" x 5'18 x 63;" 14 
25-1-3 0-25 KV 1.25 MA 0.30 434 x 6 X 7';" 20'14 
30-1-5 0-30 KV 1.25 MA 0.20 5 x 6'12 X 8 24'12 
40-1-1 0-40 KV 1 MA 0.25 6';" x 8'14 X 7 26 
40-2-4 0-40 KV 2 MA 0.30 6';" x 8';" x 7 30 
50-1-5 0-50 KV 1 MA 0.25 9'18 x 7% x 9% 52 
60-1.5-1 0-60 KV 1.5 MA 0.35 12'14x9'4xll'/4 87 

1-5-2 1 KV 5 MA .20 3 x 2% X 41/4 3'12 
2.5-5-3 2.5 KV 5 MA .20 3'/2 x 3 x 5 5 
5-5-4 5 KV 5 MA .25 4 x 3% x 5'14 7'12 
7_5-5-1 7.5 KV 5 MA .20 4% x 33;" x 5'12 8'12 
10-5-1 10 KV 5 MA .25 4% x 33;" x 5'12 10 
15-5-1 15 KV 5 MA .30 534 x 5 x 634 19'/2 
20-5,3 20 KV 5 MA .25 61/8 X 61/8 x 6'12 21 
25-5-1 25 KV 5 MA .25 634 x 6';" x 7';" 27'14 
30-5-8 30 KV 5 MA .30 7'14 x 6'12 x 7% 38 
1-10-1 1 KV 10 MA .10 3'12 x 3 x 5 5 
2.5-10-1 2.5 KV 10 MA .10 4 x 3% X 5'/4 6'/2 
5-10-2 5 KV 10 MA .12 40/8 x 33;" X 5'12 9 
7.5-10-1 7.5 KV 10 MA '.10 4% x 4 x 7';" 13'12 
10-10-3 10 KV 10 MA .10 5 x 4% x 6% 14'12 
15-10-2 15 KV 10 MA .15 61/8 x 61/8 x 6'12 22'/2 
20-10-3 20 KV 10 MA .15 6% x 6';" x 7'4 27'12 
25-10-2 25 KV 10 MA .10 7'12 x 61/2 x 8'12 38 
30-10-3 30 KV 10 MA .15 8 x 73;" x 834 50 

'Ripple at 400 cycles is 15% of ripple at 60 cycles, shown above. 

SERIES "0" OIL INSULATED TANK UNITS 
DEL SERIES "0", oil insulated, High Voltage Power 
Supplies offers one of the most comprehensive lines 
of basic high voltage units available to industry and 
laboratories. These D.C, supplies are deSigned to 
provide long, reliable service in such applications 
as dielectric testing, capacitor chargers, electrostatic 
precipitators, electron microscopes, image intensi
fiers, plasma research and accelerators. Series "0" 
supplies feature reversible polarity on most units, 
shielded polrethylene output cables, high quality in
sulating oil In dust free tank, qUiet, long hfe opera
tion with low corona. 

STANDARD MOOnS 

Output Output Output Output 
Volt- Cur- Volt- Cur-

Model age rent Model age rent 
No. (kY) (ma) No. (kv) (ma) 

PS020-200-3 20 200 PSOSO-SO-8 SO SO 
PS020-300-2 20 300 PSOSO-75-1 SO 75 
PS025-50-2 2S 50 PS050-100-4 50 100 
PS02S-200-11 25 200 PS050-200-5 SO 200 
PS02S-400-1 2S 400 PSOSO-220-2 SO 220 
PS02S-500-6 25 500 PS050-300-1 SO 300 
PS030-3-2 30 3 PS050-S00-3 50 SOD 
PS030-5-4 30 S PS060-1-1At 60 1 
PS030-S-16 30 5 PS060-5-2 60 S 
PS030-20-9 30 20 PS060-10-1 60 10 
PS030-30-S 30 30 PS060-100-2 60 100 
PS030-7S-1 30 7S PS070-5-1 70 5 
PS030-150-4 30 ISO PS070-S-3 70 5 
PS030-200-2 30 200 PS075-30-1 7S 30 
P S030-S00-1 30 500 PS07S-60-1 75 60 
PS040-5-6 40 5 PS080-5-1 80 5 
PS040-10-4 40 10 PS080-5-4 80 5 
PS040-20-1 40 20 PS080-10-1B 80 10 
P S040-220-1 40 220 PS080-60-1 80 60 
PSOSO-1-2t 50 1 PS0100-2-1 100 2 
PSOSO-5-6 SO S PS0100-30-6 100 30 
PS050-5-9 50 5 PS0100-50-1 100 50 
PS050-10-2 50 10 PS0100-100-1 100 100 
PSOSO-20-2 50 20 PS0100-150-1 100 ISO 
PS050-30-4 SO 30 PS0100-200-3 100 200 

Output Output 
Volt- Cur-

Model age rent 
No. (kY) (ma) 

PS0100-300-1 100 300 
PS0100-S00-1 100 SOO 
PS0120-5-3 120 5 
PS0120-10-1 120 10 
PS0120-30-1 120 30 
PS0130-2-3 130 2 
PS0150-5-5 150 S 
PS01S0-10-1 150 10 
PS01S0-20-1 ISO 20 
PS0150-50-3 150 50 
PSOlSO-100-1 ISO 100 
PS0150-150-1 150 150 
PS01S0-200-1 ISO 200 
PS0150-300-1 150 300 
PS0160-2-1 160 2 
PS0200-10-1 200 10 
PS0200-150-1 200 150 
PS0200-2S0-1 200 250 
PS02S0-1-2 250 1 
PS02S0-3-2 250 3 
PS0250-10-2 2S0 10 
PS0300-10-1 ,300 10 
PS0300-50-2 300 50 

t Polarity - All Untts feature reversible polanty except Models PSO 40-2-3, PSO 
50-1-2, and PSO 60-1-1A which supply positive outputs only. 

NOTE: Larger units are shipped without oil to reduce transportation costs. See 
notations on price list. 

COMPLETE LINE OF CONTROL PANELS AND REGULATED 

CONTROLS AVAILABLE FOR ALL SERIES "0" POWER SUPPLIES. 

INSTRUMENTED POWER SUPPLIES 

PSC 1 PSC 25-200-2 

STANDARD MOOnS 

Output Max. 
Volt- Output 
age Cur-

Model Range rent Model 
No. (kY) (ma) No. 

PSC.S-IOOO-1 O-O.S 1000 PSC20-25-1 
PSCl-150-1 0-15 ISO PSC20-150-1 
PSC1-S000-1 0-1 SOOO PSC20-300-1 
PSC2-100-1 0-2 100 PSC2S-200-2 
PSC2.5-750-1 0-2.5 750 PSC2S-400-1 
PSC2,5-1000-1 0-2.5 1000 PSC30-S-1 PSC2.5-2000-1 0-2.S 2000 
PSCS-SO-1 O-S SO PSC30-5-7 
PSCS-500-1 O-S 500 PSC30-7S-1 
PSC5-1000-3 0-5 1000 PSC30-150-1 
PSC10-:0-8 0-10 10 PSC30-200-1 
PSClO-250-1 0-10 2S0 PSC50-30-3 
PSC10-500-1O 0-10 500 PSC50-50-1 
PSC10-750-1 0-10 750 PSC50-75-3 
PSC15-10-1 0-15 10 PSC50-100-2 
PSC1S-200-1 0-lS 200 PSC50-200-3 
PSClS-300-1 0-lS 300 PSC75-30-1 
PSC20-10-1 0-20 10 PSC7S-60-1 

DEL Series "PSC" In
strumented, High Volt
age Power Supplies 
provides a broad selec· 
tion of units designed 
for reliable and de-

PSC 30-5-1 pendable use in reo 
search and industry. 

All units: Input l1SV, SO cps unless 
noted otherwise. 

All unils up to 20KV are air Insulated 
and utilize epoxy components. 

All other units have high voltage section 
immerSed Iii high grade insulating all 
to insure freedom from electrical noise. 

Output Max. Output Max. 
Volt- Output Volt- Output 
age Cur- age Cur-

Range rent Model Range rent 
(kv) (ma) No. (kv) (ma) 

0-20 25 PSC80-1O-1B 0-80 10 
0-20 ISO PSC100-30-2 0-100 30 
0-20 300 PSC100-50-1 0:100 50 
0-2S 200 PSC100-100-1 0-100 100 
0-2S 400 PSC120-5-2A 0-120 S 
0-30 5 PSC120-10-1 0-120 10 
0-35 1 PSC120-30-1 0-120 30 
0-30 S PSC150-S-1 0-lS0 S 
0-30 75 PSC150-10-1 0-lS0 10 
0-30 150 PSC1S0-20-1 0-lS0 20 
0-30 200 PSC150-50-1 0-lS0 50 
0-50 30 PSC200-10-1 0-200 10 
0-50 50 PSC250-1-1A 0-2S0 1 
O-SO 75 PSC2S0-3-1 0-2S0 3 
0-50 100 PSC2S0-1O-1 0-250 10 
O-SO 200 PSC300-10-1 0-300 10 
0-:5 30 
0-75 60 

NOTE: Some untls are shipped without all to reduce transportatIOn charges. See 
notations on price lists. 

Standard Power Supplies and Transformers are available from stock. 
Others can be built to your specific requirements with output up to 350 
KV and 250 KVA. 

SEND FOR NEW COMPLETE CATALOG COVERING 
ALL HIGH VOLTAGE EQUIPMENT. 

1900 See YELLOW SECTION for LO,cal Offices, Phones eem /1969 



iMBMVlffld SECTION 4000 

HIGH VOLTAGE EQUIPMENT 
RACK MOUNT POWER SUPPLIES 

"RHPT" SERIES HIGH POT TESTER 
The Del RHPT series of rack mounted Hi Pot Testers are general-purpose 
power supplies which are fully instrumented, completely enclosed, and fully 
protected. These units are designed for standard 19-inch racks and have light 
gray panels. They are recommended for all cmmercial, industrial, and labora
tory uses where reliable de high-voltage sources are required. 

Model No. 

1RHPT-5-1 
1RHPT-I0-l 
1RHPT-25-1 
1RHPT-50-1 
1RHPT-100-1 

1RHPT-500-1 
1RHPT-I000-l 
1RHPT-1500-1 
2.5RHPT-2-1 
2.5RHPT-5-1 

2.5RHPT-10-1 
2.5RHPT-25-1 
2.5RHPT-50-1 
2.5RHPT-100-1 
2.5RHPT-200-1 

2.5RHPT-400-1 
2.5RHPT-600-1 
5RHPT-2-1 
5RHPT-5-1 
5RHPT-IO-1 

5RHPT-25-1 
5RHPT-50-1 
5RHPT-100-1 
5RHPT -200-1 
5RHPT-300-1 

7.5RHPT-5-1 
7.5RHPT-I0-1 
7.5RHPT-25-1 
7.5RHPT-50-1 
7.5RHPT-I00-1 

Output Output 
Voltage Max_ Voltage Max. 
Range Current Range current 

(ky) {mal Model No_ (kY) {mal 

0-1 5 10RHPT-1.25-1 0-10 1.25 
0-1 10 10RHPT-5-1 0-10 5 
0-1 25 IORHPT-10-1 0-10 10 
0-1 50 IORHPT-25-1 0-10 25 
0-1 100 10RHPT-50-1 0-10 50 

0-1 500 lORHPT-100-1 0-10 100 
0-1 1000 lORHPT-150-1 0-10 150 
0-1 1500 15RHPT-1.25-1 0-15 1.25 
0-2.5 2 15RHPT-5-1 0-15 5 
0-2.5 5 15RHPT-IO-1 0-15 10 

0-2.5 10 15RHPT-25-1 0-15 25 
0-2.5 25 15RHPT-50-1 0-15 50 
0-2.5 50 15RHPT-75-1 0-15 75 
0-2.5 100 20RHPT-1.25-1 0-20 1.25 
0-2.5 200 20RHPT-5-1 0-20 5 

0-2.5 400 20RHPT-I0-l 0-20 10 
0-2.5 600 20RHPT-25-1 0-20 25 
0-5 2 20RHPT-50-1 0-20 50 
0-5 5 20RHPT-75-1 0-20 75 
0-5 10 25RHPT-1.25-1 0-25 1.25 

0-5 25 25RHPT-5-1 0-25 5 
0-5 50 25RHPT-IO-1 0-25 10 
0-5 100 25RHPT-25-1 0-25 25 
0-5 200 30RHPT-1.25-1 0-30 1.25 
0-5 300 30RHPT-5-1 0-30 5 

0-7.5 5 30RHPT-IO-1 0-30 10 
0-7_5 10 30RHPT-25-1 0-30 25 
0-7.5 25 40RHPT-2-1 t 0-40 2 
0-7.5 50 50RHPT-l-l 0-50 1 
0-7.5 100 60RHPT-l-l 0-60 1 

"HIGH POT" TESTERS 
"TC" SERIES POWER SUPPLIES 

DEL TC Series multi-purpose D.C. Power Supplies are com
pact, fully instrumented and fully protected units providing 
ratings up to 80,000 volts D.C. continuously variable. 

Seleninum Rectifiers used throughout to provide long life 
and instantaneous operation. No filament warm up time re
quired. 

All high voltage components immersed in special high grade 
insulating oil. This assures LONG trouble-free L1FE_ 

STANDARD MODELS 

Full Load 
Voltage Current 

Model Range Range 
No_ (kY) (mal 

3OTC-5-1 0-30 0-5 
40TC-5-1 0-40 0-5 
SOTC-501 0-50 0-5 
6OTC-501 0-60 0-5 

30TC-20-1 0-30 0-20 
40TC-20-1 0-40 0-20 
SOTC-l0-l O-SO 0-10 
60TC-l0-l 0-60 0-10 
70TC-5-1 0-70 0-5 
BOTC-5-1 O-BO 0-5 

Ripple* 
{% 

rms/ma 
at 60 Hz) 

0..4 
0.5 
0..4 
0.4 

0.4 
0.4 
0.4 
0.4 
0..4 
0.4 

Dimensions** 

Complete Unit 
(in., W x d x h) 

14V2 x 13'12 x 2,53,4 

17x17x32 

Tank Only 
(in., w x d x h) 

14x 13x 16V2 

16V. x 16'12 x 21V2 

*%/ma is specified at maximum voltage and current. Percentage shown is 
also accurate for lower currents down to less than 15% of the maximum 
ma rating. 

**Dimensions are nominal. Outline drawings available on request. 

ALSO AVAILABLE FOR OTHER INPUT 
AND OUTPUT VOLTAGES . 

DEL ELECTRONICS COR~ 
250 E. Sandford Blvd. 

LHRM SERIES The Del LHRM Series of 
High Voltage Power Sup
plies offer the HRM module 
power supply with its high 
regulation, low ripple, 
short circuit protection and 
other desirable features in 
a lab. type rack mountable 
supply. 

Full voltage control by ten
turn potentiometer, am· 
meter and voltmeter, line 
switch, etc., make this unit 
essential in lab. develop
ment and testing of high 
voltage equipment such as 
high resolution CRT dis
plays, and other applica
tions requiring a preCision 

high voltage power supply. It offers the great advantage in that the charac
teristics are identical to the HRM modules which can be then utilized in the 
final equipment. 

FEATURES 
Short Circuit Proof Fast Response 
Full Adjustable Output No Warm-up Required 
Excellent Thermal Stability All Silicon Transistors 
No Voltage Overshoot on Turn On No r.f.i., Chopper or Hhigh 

or Turn Off Frequency Oscillator 
Single Shielded Output Cable Automatic Resetting Thermal Cutout 

Enhances selection of final power supply module. 
Ten Turn Potentiometer with 0.15% Linearity. 

SPECIFICATIONS - ALL MODELS 
INPUT: 115V ±10% 60 to 400 Hz. single phase for units 

up to 10 ~V. 

OUTPUT: 
115V ±10% 60 or 400 Hz. for units 15 KV and above. 
See table 

REGULATION: 
LINE: 

LOAD: 
RIPPLE: 
LINEARITY: 

Less than 0.03% from 50% to 100% of max. rated 
output voltage increasing to 0.5% at 10% of max. 
rated output voltage for a ±1O% line votlage change. 
Same as line regulation above from no load to full load. 
Less than 0.03% rms of max. rated output voltage. 
Better than 0.15" with a ten turn potentiometer. 
Models marked (*) 0.7%. 

MODEL NUMBER Output Output 
------------- Voltage Current 

Pos. Output Neg. Output KV MA 
1.2LHRM5Pl 
1.7LHRM5Pl 
2.5LHRM4Pl 
3.5LHRM3Pl 

5LHRM2Pl 
7LHRM1.5Pl 

10LHRM1Pl 

12LHRM5Pl* 
15LHRM1.5Pl 
15LHRMSP1* 
20LHRM1Pl 
20LHRM5Pl* 
25LHRMSP1* 
25LHRM10Pl* 
30LH RM.75Pl 

3OLHRM5Pl 
40LHRM.5Pl 
50LHRM.5Pl 

1.2LHRM5Nl 
1.7LHRM5Nl 
2.5LHRM4Nl 
3.5LHRM3Nl 

5LHRM2Nl 
7LHRM1.5Nl 

10LHRM1Nl 

12LHRMSN1* 
15LHRM1.5Nl 
15LHRM5Nl* 
20LHRMlNl 
20LHRM5Nl* 
25LHRM5Nl* 
25LHRM10Nl* 
30LHRM.75Nl 

30LHRM5Nl* 
40LHRM.5Nl 
SOLHRM.5Pl 

0-1.2 5 
0-1.7 5 
0-2.5 4 
0-3.5 3 
0-5 2 
0·7 1.5 
0-10 1 

0-12 5 
0-15 1.5 
0-15 5 
0-20 1 
0-20 5 
0-25 5 
0-25 10 
0-30 .75 

0-30 5 
0-30 .5 
0-50 .5 

19" Rack Panel 
Mount 

(W.x D.x H.) 

21%x15'/4xl0V2 

21%x15',4x12lJ4 

21%x15V4x14 

(Lbs.) 
Approx. 

Wgt. 
10 
10 
10 
11 
11 
lB 
lB 

23 
23 
23 
23 
23 
23 
23 
42 

47 
47 
66 

NOTE: All Models Available with Digital Voltmeter Readout, Grounding Switches, 
Ripple Reducers Upon Special Request. 

"HI_POT" TESTERS 
Del D.C. "HI-POT" supplies are fully instrumented and fully 
protected units providing output voltages up to 160,000 volts 
D.C. Supplies are well designed to provide conservative 
ratings. 

Thirteen models offer a wide selection to meet all appli
cations. Portable units as well as floor type with rack mount
able control panels* are available 

Input 115 VAC - 60 cycle. 
Voltage Current Ripple at 
Range Range Full Load 

Model No. Full Load MA % RMS/MA Size Polarity 
2.5 H PT -2-1 G-2,500 2 0.30 9'12" x 11" x 12" Reversible 

5 HPT-2-1 0-5,000 2 0.20 9'12" x 11" x 12" Reversible 
10 HPT-l-l 0-10,000 1.25 0.45 9'12" x 11" x 12" Reversible 
15 HPT-l-l 0-15,000 1.25 0.30 9'12" x 11" x 12" Reversible 
20 HPT-l-1 0-20,000 1.25 0.30 9'12" x 11" x 12" Reversible 
20 HPT-5-1 0-20,000 5 0.50 9'12" x 11" x 12" Reversible 
30 HPT-3-1 0-30,000 3 0.50 9'12" x II" x 12" Reversible 
40 HPT-l-l 0,40,000 1 0.30 9V2"X 11" x 121' Reversible 
40 HPT-2-1 0-40,000 2 0.30 20" x 12" x 14" Positive 
50 HPT-l-l 0-50,000 1 0.50 20" x 12" x 14" Positive 
60 HPT-l-l 0-60,000 1 O.SO 20" x 12" x 14" Positive 

*100 HPT-2-1 0-100,000 2 0.50 20%" x 17V2" x 25'12" Tank Only Reversible 
*130 HPT-2-1 0-130,000 2 0.50 291,4" x 19" x 27" Tank Only Reversible 
*160 HPT-2-1 0-160,000 2 0.50 291,4" x 19" x 33V2" Tank Only Reversible 

Rack Mountable Hi-Pol Testers also available from stock. . 

MOUNT VERNON, N. Y. 
914 - 699-2000 TWX: 710-562-0130 

eem/1969 See YELLOW SECTION for Local Offices, Pholles 1901 



SECTION 4000 UJhiijtlffifi 

r~A~S~!~~Z! ~!QU~! Uc~~v~r~.~ T V T R A ~~!,~~ !~20~EAS 
ATA SERIES 

The ATA Series of frequency con
vertersis a source of stable 400 
cycle power which operates directly 
from a standard 50 to 60 cycle line. 
These units feature excelient fre
quency characteristics, waveform 
purity, voltage regulation and low 

INPUT VOLTAGE 
OUTPUT VOLTAGE 

OUTPUT FREQ. 
DISTORTION 

POWER FACTOR 
VOLTAGE REG. 

dynamic impedance. 

SPECIFICA liONS 
105-125 VAC, 50-70 cps 
Adj. 105-125 VAC 
400 cps, adjustable, 398 to 402 cps. 
0.8%, Max. 
±0.7 to Unity 

LOAD Within 0.5% for no load to fuilioad. 
LINE ±0.5% for 105-125 V 

METERS Output voltage and current. 
CONSTRUCTION Designed for rack mounting. 

MODEL 

ATA 400RS-I00 
ATA 400RS-500 
ATA 400RS-I000 

OUTPUT SIZE 
V.A. W x 0 x H (in.) 
100 19 x 16 x 3V2 
500 19 x 16 x 8% 

1000 19 x 16 x 14 

TYPE 

Regulated 
Regulated 
Regulated 

TRANSISTORIED DC/ AC INVERTERS 
DTA 60 SERIES 

The DTA 60 Series of DC to 60 cycle AC and 
the DTA 400 Series of DC to 400 cycle AC 
inverters include regulated units, for those 
applications requiring precise output voltage, 
and unregulated units where the output voltage 
is not critical. All units operate from a 22 to 
30 volt DC source, are capable of frequency 
synchronization to an external source, and are 
protected against overvoltage, reverse polarity, 
overload and over-temperature. 

SPECIFICATIONS 
INPUT VOLTAGE: 22-30 VDC 
OUTPUT VOLTAGE: 115 VAC for regulated 

units: 115 VAC Nom. with ±10% taps 
for unregulated units. 

FREQUENCY REG. 60 SERIES: 0.5% for 
22 to 30 VDC 
0.5% for no load to full load. 

POWER FACTOR: ±0.7 to unity. 
DISTORTION: 2V2% for DTA 60 Series 

0.8% for DTA 400 Series. 

400 SERIES: 0.2% for 22 to 30 VDC. 
0.2% for no load to full load. 

VOLTAGE REG. LOAD: Approx. 6% for 
50% load change, unregualted units. 
0.5% no load to full load for regulated 
units. 

ISOLATION: Between input, output, gnd. 
HOUSING: Modular, with heat radiating 

fin ish. 

LINE: Output proportional to input for 
unregulated units. 

MOUNTING: Tapped inserts in base. 
TERMINATIONS: Input, output, ground 

and synchronization signal, all avail
able under removable access plate. 

0.5% for 22 to 30 VOC for regulated 
units. 

UNREGULATED OUTPUT 
MODEL V.A. 

OTA 60RS_100 100 
DTA 60RS-500 500 
DTA 60RS-1000 1000 
DTA 60RS-2500 2500 
DTA 60S-100 100 
OTA 60S-500 500 
DTA 60S-1000 1000 
DTA 60S-2500 2500 

REGULATED 
MODEL 

OTA 400RS-100 

8+~ igg~~:rggo 
OTA 400S-100 
OTA 400S-500 
DTA 400S-1000 

OUTPUT 
V.A. 
100 
500 

1000 
100 
500 

1000 

SIZE 
W x 0 x H (in.) 
10 x 10 x 5 
12 x 14 x 12 
17 x 18 x 14 
17x17x19 
lOxlOx5 
J2 x 14 x 12 
14 x 14 x 14 
17x17x19 

SIZE 
W x. 0 x H (in.) 
lOxl0x5 
12 x 14 x 12 
17 x 18 x 4 
10 x 10 x 5 
12 x 14 x 12 
14 x 14 x 14 

WEIGHT 
LBS. 
25 
95 

180 
280 

30 
85 

165 
275 

WEIGHT 
LBS. 
21 
55 

145 
25 
75 

165 

METER MULTIPLIERS 

Del Electronics' line of multipliers is designed and built to 
provide high voltage DC measurements with safety and minimum 
ccrona at reasonable cost. Each unit consists of resistors im
mersed in high grade insulating oil and hermetically sealed 
grounded case. All units are designed for use with 100 ua full 
scale meter. Can be furnished with panel type 4V2" rectangular 
100 ua meter (2% accuracy), with KV scale to match. 

TYPE 
Regulated 
Regulated 
Regulated 
Regulated 
Unregulated 
Unregulated 
Unregulated 
Unregulated 

TYPE 
Regulated 
Regulated 
Regulated 
Unregul'ted 
Unregu lated 
Unregulated 

Maximum Case Dimension (Max.) Insulator 
Type Kilivolts W D H Height 

M-5 5 2~." 2)1." 2V2" I" 
M-I0 10 2~." 2)1." 2V2" 1%" 
M-15 15 2~." 2)1." 3Va" 1%" 
M-20 20 2%/1 2V2" 4/1 2V2" 
M-30 30 41/4" 33A" 5V2" 3" 
M-50 50 4'1'4" 4" 8" 8Va" 
M-I00 100 9V2" 9V2" 9'12" 14" 
M-150 150 11/1 11/1 12" 20" 
M-250 250 16V2" 16V2" 22" 283A/I 

ALSO AVAILABLE FOR OTHER INPUT AND OUTPUT VOLTAGES 

DEL ELECTRONICS CORP 
250 E. Sandford Blvd. 

DEL ELECTRON I CS' line of High Voltage 
Isolation Transformers are designed and 
manufactured for use· in industry and in 
research and development laboratories. 

These DEL High Quality Transformers 
have the following features: 
• Complete vacuum varnish impregnation 
• Immersed in high grade insulating oil 
• Electrostatic shield between primary 

and seconda ry 
Model 2· TR·250·21 • Good regulation 

STANDARD 60 HZ TYPE ISOLATION TRANSfORMERS 
Insulator 

Max Kvdc Tank Size HeIght 
Model No. Kva Insulation (in., w xd x h) (in.) tt 

1-TR-30-XXt 1 30 10 x 12 x 11 6 
1.5-TR-30-XXt 1.5 30 10 x 12 x 11 6 
l-TR-50-XXt 1 50 13 X 131'. x 160/8 8'12 3-TR-50-XXt 3 50 
l-TR-60-XXt 1 60 93;" x 12%x 133fo 11 
2-TR-60-XXt 2 60 93;" x 123k x 13% 11 
3-TR-60-XXt 3 60 16'12 X 16V2 x 21% 11 5-TR-60-XXt 5 60 
3-TR-75-XXt 3 75 16'12 x 16V2 x 22 11 
l-TR-100-XXt 1 100 20% X 17V2 x 17',!{, 14 3-TR-100-XXt 3 100 
3-TR-150-XXt 3 150 29';" x 19 x 27 19V2 5-TR-150-XXt 5 150 
2-TR-250-XXt 2 250 25 x 33 x 37~, 28% 
3-TR-250-XXt 3 250 29% x 293;" x 363/8 283;" 
5-TR-250-XXt 5 250 25 x 33 x 37'/4 28% 
4-TR-300-XXt 4 300 39'/2 x 47'12 x 50'12 35 

* Dimensions are nominal. Outline drawings available on request. 
t NOTE - Add the following suffix in place of XX. 

FOR SUFFIX FOR 
120/120 11 240/120 
120/240 12 240/240 

SUFFIX 
21 
22 

tt If shielded polyethylene output cables are desired in place of porcelain 
insulator, designate by a C prefix, e.g., l-eTR·30-XX. 

HIGH VOLTAGE ISOLATION TRANSfORMERS 
OPEN TYPE CONSTRUCTION - EPOXY COATED 

Primaries: 115 V, 230 V - 60 cps 0 Secondaries: 115 V 
Insulation 

Type KVA KVDC Working Size 

AD 1640 .200 10 6Va x 4 x 5Va 
AD 1641 .500 10 70/8 X Sf's x 73,4 
AD 1642 .750 10 9V2 x 671'6 x 81.4 
AD 1643 1.000 10 81f2 X 8 x 93,4 

AD 1644 .200 20 8'12 x 4 x 5% 
AD 1645 .500 20 10l,4 x 55/8 X 7112 
AD 1646 .750 20 93.4x6%x8 
AD 1647 1.000 20 11'14 x 6% x 8% 
AD 3060 .250 30 81/2 x 71/4 X 6V2 
AD 3061 .500 30 93A x 7 x 8% 
AD 3062 .750 30 lOV2 x 7V2 X 91f2 
AD 3063 1.000 30 11x 9 X 9V2 
AD 3064 .250 40 10 x 7 X 6112 
AD 3065 .500 40 111,4 X 7V4 X 83,4 
AD 3066 .750 40 121J2 x 7V2 X 9112 
AD 3067 1.000 40 123,4 x 9 x 9'12 
AD 3068 .250 50 131/4 X 7V4 X 6V2 
AD 3069 .500 50 131/4 X 7114 x 8314 
AD 3070 .750 50 141J2 x 7112 X 9lJ2 
AD 3071 1.000 50 14% x 9 x 9lJ2 

- - -
TRAI'''SFORMER REACTORS 

SPECIAL 
PURPOSE 

TRANSFORMERS 

We design and manufacture to customers specifications a wide variety of 
High Voltage, Low Capacity Filament Transformers, and Hermetically Sealed 
units. 

OVER 3500 PROVEN AND TESTED TRANSFORMER DESIGNS AVAILABLE 

SEND FOR DEL ELECTRONICS NEW CATALOG ON 

CAPACITORS 
SILVERCAP® • HERMETIC SEALED • PRECISION 
CERAMIC & BAKELITE CASED • ENERGY STORAGE 

• POWER CONVERSION 

MULTlSyN® - INDUCTOSyN@ 
PRECISION ANGLE SENSING, CONTROL, AND DIGITIZING COMPO
NENTS. ACCURACIES TO 0.5 SECOND OF ARC. 

MOUNT VERNON, N. Y. 
914 - 699-2000 TWX: 710-562-0130 

1902 See YELLOW SECTION for Local Offices. Phones eem /1969 
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DC to DC Converters 
BASIC PART NUMBERS - REGULATED ...... , 'NPUT Ca .. c ... ..,. Output 'ewer 

No. 

v_ 
., .. ..... +65·C +loo·C 

PS 10' 26·30 1.51(1.2x3 30KHz 3W 'W 
PS 107 22-32 1.5111.2,.;3 30KHz 'W lW 

PS U' 26-30 1.5x2113 20KHz: .W .W 
PS U3 22-32 1.5112)(3 20KHz .w 3W 

PS 13. 26·30 2)12,,4 20KHz 15W lOW 
PS 121 22·32 2x211.4 20KHz lOW 7W 

PS '" 26·30 2",3.,* 20KHz 30W 'OW 
PS 137 22-32 2.3 ... 20KHz 'OW lSW 

PS U. 26-30 2.4,,4 20KHz. .OW .OW 
PS U. 22-32 h,h' 20KHz 'OW 30W 

All ... ul ..... IUppll ...... djust.ble 10 +5% .nd -30% 

BASIC PART NUMBERS - UNREGULATED - IN",T Ca .. C-o. Max. Input Curnftl 
No. Vo_ 5111. ..... +65-C +100·C 

PS 115 0·35 1.Sxl.2.3 20KHz .3A .'A 
PS U' 0·35 1.5x2xl 20KHz .• A .'A 
PS 10. 0-35 2)[2;11.. 20KHz 'A lo3A 
PS 13. 0-35 211:3114 20KHz 3A 2A 
PS 150 0-35 211.4" .. 20KHz .A 2.SA 

OUTPUT POWER = .7 liN IMX. E IN. 

OUTPUT VOLTAGE is directly proportional to input voltage. 
Specify input voltage in part number - PS 115-~-250-B-F. 
Conversion frequency is directly proportional to input voltage, and 
will be approximately 20KHz at specified input voltage. 

UNIT PRICE SCHEDULE .... outPUt VOLTAQI - 240 aI.JOO 501-1500 1501-2100 2501..6QOO 

PH 200.00 
PS 101 • 205.00 190.00 210.00 220.00 
PS 107 acr 220.00 200.00 220.00 240.00 

VO 200.00 210.00 225.00 
VQ 230.00 
8VO 250.00 

PH '45.00 
8 150.00 140.00 150.00 155.00 

PS 115 .CT 168.00 150.00 155.00 165.00 
VO 145.00 150.00 160.00 
VQ 170.00 
8VO 190.00 

PH 220.00 
8 225.00 210.00 230.00 240.00 

PS 142 acr 2"0.00 220.00 2.40.00 265.00 
PS 1 .. 3 VO 220.00 230.00 2"'.00 

VQ 253.00 
.VO 275.00 

PH 160.00 
a 165.00 155.00 165.00 170.00 

PSl« acr 175.00 165.00 170.00 180.00 
VO 160.00 165.00 175.00 
VQ 187.00 
8VO 2'0.00 

PH 2"0.00 
a 2"6.00 228.00 252.00 265.00 

PS109 acr 265.00 2"0.00 265.00 288.00 
PS 121 VO 2"0.00 252.00 270.00 

VQ 276.00 
8VO 300.00 

fW 17".00 
8 180.00 168.00 180.00 186.00 

PS 136 acr l'H.00 160.00 186.00 198.00 
VO 17".00 180.00 192.00 
VQ 204.00 
avo 228.00 

PH 260.00 
a 266.00 2"7.00 273.00 286.00 

PS 122 acr 286.00 260.00 286.00 312.00 
pS 137 VO 260.00 273.00 292.00 

I/Q 300.00 
avo 325.00 

PH 188.00 
a 195.00 182.00 195.00 202.00 

P$ 138 acr 208.00 195.00 202.00 215.00 
VO 188.00 195.00 208.00 
I/Q 221.00 
avo 2"7.00 

fW 280.00 
a 288.00 267.00 295.00 308.00 

PS , ... acr 308.00 280.00 308.00 337.00 
PS ,..9 YO 280.00 295.00 315.00 

I/Q 323.00 
avo 350.00 

fW 203.00 

• 210.00 197.00 210.00 218.00 
PS 150 acr 225.00 210.00 218.00 232.00 

VO 203.00 210.00 225.00 
I/Q 238.00 
avo 266.00 

NOTES 1 For filte ... dd 5% 10 .... c price 
2 For fil .... on ICT .dd 10% 10 b ... c price 
3 For p .... r.m .dd 5% 10 b ... c price 
4 Prices sullied to ch .... without notic. 

Reliability 

Short Circuit 
Protected 

Filtered Input 

Crestronics DC to DC Converters are designed as a power supply for elec
tronic circuits with a minimum of interference in the audio and rf ranges. 
The 20 KHz & 30 KHz conversion employed eliminates all audio range prob
lems and an internal input filter reduces the rfi conductance noise to a level 
of less than 30 mv Pop across a one ohm resistor in series with the input. 

IEGULATION: 
Regulated Unih 

Line ............. 01 "/. IV 
Temperature ......... 02 % 10C 
Lead 10 "/. to Full lead. 

2 to 9 VOC .................... 6"/. 
10t024VOC ............... 4"/. 
25 to 6000 VOC . 3"/. 

Unregulated Units 
line Proportional to input 
Load 1 0 "/. to full lead 

2 to 9 VOC .................... 10"/. 
10 to 24 VOC .................. S% 
25 ta 6000 VOC .............. 4"/. 

No permanent damage will result if 
CRESTRONICS Power Supplies are oper· 
ated without e load. 
The conversion frequency of all units will 
vary in proportion to the output voltage. 

RECTIFIER SYSTEMS RIPPLE 

Without With 
lee- FII .. r Filler 
tln.r IMS p.., IMS p..,* 

FW .2"/. I"/. .OS"/. .2"/. 
B .2"/. I"/. .OS"/. .2% 
BCT .2 "/. I"/. .OS"/. .2% 
VO .3 "/. .6"/. .1% .3"/. 
VQ .3 "/. .6"/. .1"/. .3"/. 
BVO .2"/. .3"/. .05% .IS"/. 

*l-An external filter is required to further ,.. 
duce switching spikes. 

2-Because of common mode ripple it II n8C4 

essery to know the ground polarity when 
filter is ordered. 

ORDERING INFORMATION 

o 
@ 

e 

PS 101 
..;::::::::--

Basic part number 

5000 -,--
Output Voltage 

VQ+F 

RectifSr System 

Ba,sic Part Number determines: Size, Wattage, Regulator, Con
version frequency, and input voltage. 

Output Voltage: May be any voltage between 2 and 6000VDC 

Rectifier System: Select rectifier system for desired output voltage 
and ripple. 
If filter is required designate positive or negative ground. ISam
pie is for positive ground.) 

QUANTITY DISCOUNTS: 1 to 4, Unit Price - 5 to 19, 10% - 20 
to 49,20% - 50 to 99, 30%. 

P.O. BOX S 
CRESTLINE, CALIF. 92325 

electrical speCifications 

744 ROCKY LOOP 
PHONE (714) 338-1722 

With Our Head in the Clouds ... and Our Feet on the Ground 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1903 
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REGULATED 
POWER SUPPLIES 

1904 

ED lEA - Bulletin 109 
0.01 % Regulation 

25 MODELS . . . to 100V to 2A . 
Silicon metered supplies in 113 rock size, current 
and automatic crossoVer models. One twin range dual 
supply in the series. 
Prices ... $ j 29. to $159. 

26 MODELS .. to 1 OOV . to 5A ... 200 W. 
Silicon metered supplies in 112 rock size, with automatic 
crOssover. Six twin range supplies in the series . 

. . $159. to $325. 

36 MODELS. to 100V . to 50A 
Silicon metered supplies in 112 and fu·1I rock sizes, with 

crossover and SCR pre-regulator for high 

CD/CA - Bulletin 106 
0.01 % Regulation 

24 MODELS .. to 100V to 2A 
Silicon full range supplies in 1/8th rock size, current 
limit and automatic crossover models. Accessory 
panel. Universal mounting also fits cord cage. 
Prices. . $86. to $119. 

OS/PS - Bulletin 406 
0.05 % Regulation 

2 MODELS .. to 15V ... to .3A. . 9W. 
Silicon dual output tracking supplies in 1/8th rock size, 
especially for operational amplifiers. Universal mounting 
and also fits cord cage. 
Prices. $69. to $89. 

6 MODELS. . to 40V . . to 1.2A ... 16W . 
Silicon full range supplies in compact box type construc
tion. Use for powering integrated circuits, digital logic, 
etc. Accessory crowbar ($15.l protects Ie's. 
Prices ... $59. to $69. 

See YELLOW SECTION for Local Offices, Phones eem/19~ 
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12 MODELS to 15V to 1.5A . . . 45W. 
Silicon dual independent output supplies in compact box 
type construction. Ideal for operational amplifiers and in
tegrated circuit5. 
Prices. $1 1 S. to $179. 

300 MODELS. . to 262V ... to 36A ... 700W. 
Silicon slot adjustable box type supplies designed to meet 
MIL environmental specs. Units feature most power at 
lowest cost and smallest size in the industry. 

, . $65. to $470. 

261 MODELS to 264V ... to 37 A ... SOOW. 
Silicon slot adjustable bcx type supplies offering premium 
specs, but otherwise similar to series C units. 
Prices ... $95. to $773. 

720 MODELS 

'M.i'hlft@j SECTION 4000 

to 200V 

......... """'- ::;;;>"" lLIel'lron inc. 
~ 

. to 86A. . 1 .2KW .• 
Silicon slot adjustable rack mounted supplies well suited 
for digital and analog systems. Conservative design in
sures uninterrupted service in exacting appl ications. Ad
justable current cutback limiting. 
Prices .. $190. to $924. 

"SERIES N - Bulletin 112 

Integrated 
Circuit 
Regulation 
System 

0.005 % Regulation 

112 MODELS to 50V to 36A 650W. 
Silicon slot adjustable supplies featuring integrated cir
cuit regulation system for unprecedented performance. 
Units are designed for automated manufacture resulting 
in low cost. Metered control ,panels fully pre-wired, rack 
adapters, crowbars available for economical system 
assembly. 
Prices 

See YELLOW SECTION for Local Offices, Phones 1905 
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FIRST IN DC POWER 
DRESSEN·BARNES ELECTRONICS CORPORATION 

SHORT FORM CATALOG 
5 YEAR WARRANTY 
Dressen-Barnes Electronics Corporation warrants each power supply 
manufactured by them to be free from defects in material and work
manship, for a period of five years from the date of delivery to the 
original purchaser, except for vacuum tubes which are warranted for 
one year. 
Dressen-Barnes obligation under this warranty is limited to servicing or 
adjusting any power supply returned to the factory for that purpose, 
and replacing any defective parts thereof. If the failure has been caused 
by misuse, operation in excess of specification guarantees or modifica
tion by the customer, repairs will be billed at cost. 
Permission must be obtained from Dressen-Barnes before a supply may 
be returned for warranty examination. Transportation charges are to be 
prepaid. Warranty is transferable by the original purchaser as long as 
it is sold for use in original equipment. 

This warranty is expressly in lieu of all other obligations or liabilities 
on the part of Dressen,Barnes Electronics Corporation and Dressen· 
Barnes Electronics Corporation neither assumes nor authorizes any 
other person to assume for them, any liability in connection with the 
sale of Dressen-Barnes power supplies. 

iMPORTANT ANNOUNCEMENT: The Ferrodyne Corporation, a wholly 
owned subsidiary of Dressen-Barnes Electronics Corporation, has con
siderably expanded its line of transformers. Long recognized as a leader 
in the design of custom transformers, particularly miniature, toroidal, 
inverter and box shielded transformers, Ferrodyne now offers a line of 
standard transformers. Contact your local Ferrodyne Representative or 
write direct for a product, engineering and production capability bro
chure. Ferrodyne Corporation, 4240 Glencoe Avenue, Venice, California 
90291, (213) 870-9891. 

NEW ULTRA-HIGH PERFORMANCE, LOW PROFILE, FIXED VOLTAGE ALL SILICON DC POWER SUPPLIES 
SPECIFICATIONS FOR SUPPLIES MODEL 301 THROUGH 901 

Modular and Rack 
Mounted 

Regulation: Line: .01% +1 mv for line variation from 105 to 132 VAC. Overload Protection: Automatic current limiting at 110% to 130% of 
Load: .02% +1 mv from zero to full rated load. rated current. Automatic recovery on removal of overload. 

Ripple: liz millivolt RMS with plus or minus output terminal grounded Remote Sensing: Standard feature. 
at 60 Hz and 115 VAC line input. 

Temperature Range, Operating: -20°C to +71 °C. 
Temperature Range, Storage:-55°C to 85°C. 

Remote Voltage Adjustment: Standard feature. 
Remote Programming: 100 ohms per volt. 
Thermal Protection: Built in Thermostat on Heat Sink. 

Input Voltage: 105 to 132 VAC or 210 to 264 VAC at no extra cost. 
Transient Recovery: Less than 100 microseconds. 
Temperature Coefficient: .01% per degree centigrade. 

Overvoltage Protection: Optional at extra charge; internal or external 
mounting. 75% relative humidity on standard units, 95% relative 
humidity and fungus proofing optional at extra charge. 

VOLTAGE AND CURRENT TABLE 

*The model number consists of the series indicated plus a dash number to indicate voltage. 
ber 301·5 is a 5 VDC, 3.7 AMP at 40°C unit; the 501-28 is a 28 VDC, 3.5 AMP at 40°C unit. 
varies with temperature. 

"Output voltage is adjustable to ±5%. Higher currents available on special order. Built-in±IO% adjustment usable 
up to 85% of rated current. Price and delivery information available from the factory. 

RACK ADAPTERS FOR 301 THROUGH 801 SERIES DC POWER SUPPLIES 

Dressen-Barnes Electronics offers a variety of rack adapters for mounting combinations 
of power supplies. Consult the factory for the correct rack for your particular requirement. 

301 SERIES 
3-3/16" x 4-15/16" 

x 6-1/2" 401 SERIES 
3-3/16" x 4-15/i6" x 9-3/8" 

501 SERIES 
4-15/16" x 4·15/16" 

x 9·3/8" 601 SERIES 
4-15/16" x 7-1/2" 

x 9·3/8" 

4-15/16" x 7-1/2" 
x 11-.7/8" 801 SERIES 

4·15/16" x 7-1/2" x 17" 

901 SERIES 
3-1/2" x 19" 

x 17-1/2" max. 

~~""",., .. "'----~ - -

Prices and specifications subject to change without notice. Minor modifications can be made on all units to meet customer requirements. 
Quantity discounts on 10 units or more, depending on the model, available from the factory. 
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REGULATED HIGH-DENSITY, CONVECTION COOLED, ULTRA-HIGH PERFORMANCE, 
ALL SILICON DC POWER MODULES -IN STOCK 

SPECIFICATIONS 
Regulation: Line: 105-125 VAC: 0.01% or 5 MV (whichever is greater) 

Load: NL to FL: 0.01% or 5 MV (whichever is greater) 
Ripple: 1 MV RMS max. (2 MV RMS max. above 100V) 
Ambient Temperature Range: 0 to 71 °C 
Storage Temperature Range: -55°G to 85°C 
Input: 105-125V; 50-400 CPS, single phase, 0.2 amperes 
Transient Recovery Time: Lessthan 100 microseconds 
Temperature Coefficient (Typical): 

15S 4-7/8 x 2-5/8 x 3-3/32 

0.03%rC for Voltages below 45V 
0.01 %rG for Voltages 45V and above 

Stability (Typical): 
0.5%/8 hrs_ for Voltages below 45V 
0.1 %/8 hrs. for Voltages 45V and above 

Output Impedance: Less than 1 ohm @ 500 KG 
Overload Protection: Resistor-fuse protection above 40 volts output. 

Automatic current limiting up to 40 volts set be
tween 110 and 130% of full load. 

Remote Sensing: Standard feature. 
Remote Voltage Adjust: Standard feature. 
Remote Fuse: Standard feature. 20S 5·1/4x2-7/8x4 

VOLTAGE AND CURRENT TABLE 

OUT-
CURRENT RATING (50°C)t (65°C & 71 °C)t PUT 

ALL 
SERIES 15S PRICE 20S PRICE 305 PRICE 41S PRICE 51S PRICE 61S PRICE ;:;: 

VOLTS ~ MILLIAMPERES ~ AMPERES ~ 

3 750 69.50 1400 85_00 3.10 117.50 6.0 137.50 12.9 * 24.0 • 
5 750 69.50 1400 85.00 3.10 117_50 6.0 137.50 11.0 197.50 21.0 265.00 
6 1735 69.50 1400 85.00 2.95 117.50 5.8 137.50 10.5 197.50 21.0 265.00 

10 580 69.50 1100 85.00 2.34 117.50 4.8 137.50 8.6 197.50 16.0 265.00 
12 535 69.50 1000 85.00 2.16 117.50 4.5 137.50 7.8 197.50 14.5 265.00 
15 ~30 69.50 800 85.00 1.75 117.50 4_0 137.50 7.1 197.50 14.5 265.00 
20 ~75 69.50 700 85.00 1.50 117.50 3_4 137.50 6.1 197.50 12.5 265.00 
24 325 69-:50 600 85.00 1.30 117.50 3.1 137_50 5.4 197.50 10.5 265.00 
26 285 :~ 550 ::: 1.13 * 2.9 • 5.0 * 10.0 • 
28 285 69.50 550 85.00 1.13 117_50 2.8 137.50 4.9 197.50 9.5 265.00 
32 250 * 500 * 1.00 * 2.6 · 4_6 • 9.0 • 
50 165 * 300 * 0.660 * 1.6 • 2.8 * 5.5 • 

120 - * 110 • 0.29 * 0.7 • 1.0 * 2.0 • 
150 - - 60 • 0.215 * 0.6 • 0.85 . 1.8 • 
200 - - 35 * 0.165 * 0.4 • 0.7 * 1.0 • 
Input 

Current 
(Amps) 

0.2 0.3 0.75 1.5 2.5 5.0 (105-125 
VAC, 

50-400 
CPS) 

""Price and delivery information for these models and other models, from 1-200V. available from the factory. 
**The model number consists of the series indicated, plus a dash number to indicate voltage. Examples: The model number 

15·35 is a 3 VDC, 750 MA unit; the 30-285 is a 28 VDC, 1.13 AMP unit. 
tAny supply can be adjusted 10% in voltage by a screw adjustment on the supply. Slight current derating will result. 

Contact factory for exact values. 
tLineal feet Der Minute over the surfaces of the power supply. Temperature is of the air, measured 2 inches up stream. 

Many modifications can be made to fit individual customer requirements. for example: different input Voltages, parallel operation 
and wider output voltage swings. Consult the factory for your speGific modification requirements. 

OVERVOLTAGE LOAD PROTECTOR (OVLP) 
for overload detection 

For use with DB Electronics power supplies and other equipment requiring overload protection. Primarily 
designed for protecting IG circuitry from line transients but can also be used to protect any load sensitive 
to momentary or continuous overvoltage conditions. Features high speed overvoltage detectors in con
junction with "Crowbar" SGR. Units available in fixed trip v<)ltages. SCR's are sized for current loads. 

30S 6 x 3-3/4 x 4-7/8 

41S 5-3/16 x 6-1/16 x 6-3/16 

51S 5-3/16 x 6·3/16 x 7-11/16 

61S 8·5/8 x 6-1/8 x 8-3/16 

_ 1i '0£' 

---t-" ) r.:. .. 
Prices and specifications subject to change without notice. Minor modifications can be made on all units to meet customer requirements. 

Quantity discounts on 10 units or more, depending on the model, available from the factory. 

:I::» DRESSEN-BARNES ElECTRONICS CORPORATION I 250 N. VINEDO AVENUE I PASADENA, CALIFORNIA 91107 
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eem/1969 See YELLOW SECTION for Local Offices, Phones 1907 



SECTION 4000 'Witi,ffid 

UNREGULATED DC POWER MODULES 

21 SERIES 
OUTPUT 

MODEL (115 VAC, 60 CPS Input) UNIT 
NO. VOLTS AMPS PRICE 

21·1018 28 39.50 
21·102B 28 5 54.50 
21·1038 28 10 85.00 
21-112 5·32 5 75.00 
21·113 5·32 10 99.00 
21·114 5·32 15 140.00 

121 SERIES 
OUTPUT 

MOOEL (115 VAC, 60 CPS I nput) UNIT 
NO. VOLTS AMPS PRICE 

121·6 6 
121-12 12 
121-24 24 
121-28 28 
121-48 48 
121·90 90 
121-150 150 

1500 
1150 
550 
500 
300 
150 
90 

42.50 
42.50 
42.50 
42.50 
42.50 
42.50 
57.50 

Silicon Rectifier, Repairable, Output Adj. in 1.5V Steps at Barrier Strip 
Input: 105·125V, 50·400 CPS. 
Polarity: Floating Output, low ripple with D/B filter (request data) 

Silicon Rectifier, 
Repairable, Computer Grade Capacitors, Small Size 

Input: 105·125V, 50·400 CPS. Max. Operating Temperature: 50°C. 
Polarity: Floating Output, low ripple. Voltage Tolerance: ±IO% ±lV 

Silicon Rectifier, Non-repairable. Computer 
Grade Capacilors, Small Size, Compleled Pol· 
led. 
INPUT: 105·125V, 50·400 CPS; .25 ampere 

(221 series), .6 ampere (321 series), 1.5 
amperes (421 series) 

OPERATING TEMPERATURE: -40'C 10 +50'C 
STORAGE TEMPERATURE: -40'C 10 +85'C 
RELATIVE HUMIDITY: 95% 
RIPPLE: IV RMS max. (Nole: Ripple decreases 

in direct proportion to decrease in load cur
renl; ripple can be furlher reduced by using 
external capacitor across the output.) 1.5V 
RMS max. on 421 series above 50V. 

VOLTAGE TOLERANCE: ±10% ±IV 
POLARITY: Floaling oulput. 

221, 321, 421 SERIES 

221 SERIES 

$32.50 each in 
voltages listed 

321 SERIES 

$45.50 each in 
voltages listed 

421 SERIES 

$57.50 each in 
voltages listed 

CURRENT AND VOLTAGE AT 115 VAC, 
60 Hz INPUT, 25'C AMBIENT. 

OUTPUT 221 321 421 
• SERIES SERIES SERIES 

VOLTS MILLIAMPERES 
6 2000 3000 6000 

12 1400 2900 6000 
24 750 1800 4400 
28 750 1500 3500 
48 300 900 2200 
90 170 500 1200 

180 80 200 600 

*The model number consists of the series in
dicated plus a dash number to indicate volt
age. Example: The model number 321·12 is a 
12 VDC, 2900 MA unit. 

FILTERS 
Designed for use with the DB Electronics 
power supplies listed below, other unregu· 
lated power supplies, and as independent 
filtering sources for other equipment. 

'11," DIA. HOLE (8 PLACES) '/16 nl II Ii 
! 21-1048,1058 ::ft~ l rl 
~\.W'XW'DIA.SLOT(2 PLACES) .~ . _ 

USE 8·32 SCREWS MAX. INSERTION 
Of a.1SINCH INTO SUPPLY 

rl ===!3:~~~~11 I 11'''2 ' I I J ~ 1 12'/2 . . " . 

OCTAL 
PLUG 

210 
3/4J 

MAX. .:;: 1----5 MAX.----I 

~1j4 
5 3'/2 l T ~IB~ • .1. 

'.4" x '12" DIA. SLOT (2 PLACES) 

. 
21-1 06 ~ 

'11," DIA. HOLE (8 PLACES)-~ 
12 II 12'12 

FILTER MODEL NOS. CORRESPONDING TO UNREGULATED POWER SUPPLY MODEL NOS. FILTER OUTPUT RIPPLE: 

Unregulated (25'C, Full Load, 120 Hz) 

D/8 Filter Ripple 
Model No. fraction 

Power Supply 221 321 421 21·102B 21·103B 
Voltage Range Series Series Series 21·101B 21·112 21-113 21·114 

210·1 
210·2 1/101h 210-3 

6 10 18V 210·1 210·1 210·2 210·1 210·2 21·1058 21·106 
or 

21·1048 
1910 23V 210·1 210·1 210·1 210·1 210·2 21·1058 21·106 210·4 

2410 36V 210·1 210·1 210·1 210·1 21·1048 21·1058 21·106 21·1048 1/2001h 

37 10 75V 210·3 201·3 210·3 21·1058 1/501h 

76 to 105V 210·4 210·4 210·4 21·106 1/40lh 

RUGGEDIZED DUAL OUTPUT UNITS TYPE 27949 
ISOLATED AND flOATING OUTPUTS 

Qualified to: Vibration: Mil-Std·810B 
5-15 Hz at .06 in. double amplitude 
16·25 Hz at .04 in. double amplitude 
26·33 Hz at .02 in. double amplitude 

Shock: 50G peak for 9.0 ±0.9 ms 
duration. 

Humidity: 10% to 95% RH, 60° F 
to 130°F. 

Input: 105 to 125 VRMS, 50 to 400 HZ single phase 
Output: See table 
Voltage Adjust; ±5% 
Regulation, Line: 1MV MAX. Load: 10MV MAX. 
Ripple: 1MV RMS MAX. 
Temperature, Operating: 0·50°C. 
Shock/Vibration Qualified: Mil·Std-8IOB, Mil·Std·167 Type 1. 
Temperature Coefficient: .03%rC 
Short Circuit Protected. 

Unit 
Price 

30.00 
40.00 
45.00 
55.00 

45.00 

52.50 

85.00 

Ol ,1 
___ -----jllJ l------ll'h . 

SPECIFICATIONS 
Filter Output Voltage: DC output 

voltage is typically less than 2V 
below the input voltage. 

Temperature: Operating: -40°C to 
+50°C 
Storage: -40°C to +85°C. 

Relative Humidity: 210 Series: 95% 
21-104B, 21-105B, 21-106: 75% 

OUTPUTS AVAILABLE 

OUTPUT CURRENTMA VOLTAGE 

±2 800 
±5 700 
±1O 550 
±12 500 
±15 440 
±20 370 
±25 325 
±30 260 
±40 230 
+50 190 

Prices and specifications subject to change without notice. Minor modifications can be made on all units to meet customer requirements. 
Quantity discounts on 10 units or more, depending on the model, available from the factory. 
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22 SERIES HIGH PERFORMANCE, 
LOW COST VACUUM TUBE MODULES 

=Except: Models 22·102A through 22·1048 = 5/32" dia. 

RIPPLE DIMENSIONS IN INCHES 
Ae INPUT· Nom-

DC OUTPUT 
Adj.t Chassis UNREGULATED REGULATION-LINE REGULATION-LOAD MY RMS r--,.---,--,-----r---,,---,--,----,.---1 

Model 
N •• 

22-102B 

~';~= 

22-1048 

22-1068 

22-109 

(105-125V) inal 
CPS lAmps Volts" 

50-400 0.85 15G 

F"\' 
50·400 A.' 250 

5D.:~~ a.' 3GO 

50-400 2 300 

50-400 4.' 450 

22·110A 50-400 2 150 

Rangll Pot 
(Volls) Adj. 

150·200 Y,S 

210-260 Y,S 

280·320 Y'S 

! ." 
270·325 Y'S 

250-500 YES 

80-260 YES 

OUTPUT (105-125V) (ltl-FL) (1l5V AC) Max 
Amps Ae Yolts Amps MY % MY % (1l5V Line) 

· .. @A"'"!,,·'@'''''' 
0-.070 •. 3 

0·.070 •. 3 

'iel,.m" 
0·.070 •. 3 

0-.150 •. 3 

0-.300 6.3 

G·.150 I 6.3 

6 300 0.1 @ 300V 150 0.05 @ 300'11 

6 225 0.05 @ 450V 225 0.05 @ 450V 

6 300 0.2 @ 150V 15~; I 0.1 ~ 150V 

, 
2 

10 1/2 4 45/8 2 

121/2 5 53/8 2 

10 1/2 4 

22-119 50·400 4 3GO 275-325 YES 
i~"~~ 
0-.500 6.3 6 300 0.1 @ JOOV 150 0.05 @ JOOV 12 1/2 5 9/16 5 3/8 2 

NOTES 
• Models a.ailable with higher input .oltages upon request • 

•• Unit set at factory for nominal .alue ±2%. Unit may be adjusted within range indicated. 
t Information necessary to adjust the unit to any output within the range specified furnished with each unit. 

, tt Above 320 volts. maximum current is from 55MA a~ 340V to 50MA at 350V. 

65/8 99/16 41/16 10 21/4 

7 3/8 11 9/16 51/16 12 3 

.5/8 99/16 41/16 10 2 I?Z*' 

I 73/8 11 9/16 55/8 12 j ;/~~-
! ", 

UNIT 
PRICE 

97.00 

III! 
", " 

156.00 

mi~. 
109.00 

,~~ 
199.00 

CUSTOMIZED POWER SUPPLIES Dressen·Barnes makes many modifications to its standard lines of power supplies to meet special or 
custom supply requirements of its customers. These fall into three general types of modifications: 

Type I 
Multiple output packages made from 

assemblies of standard modules 

Type II 
Modification of Standard units to meet 

special customer requirements. 

Type III 
Standard Circuitry in special packages for villume 

requirements to meet customer specifications. 

With this broad capability and with our modern Quick Reaction Facilities, Dressen·Barnes over the past 22 years has delivered nearly 4,000 
different models of custom power supplies. 

Prices and specifications subject to change without notice. Minor modifications can be made on all units to meet customer requirements. 
Quantity discounts on 10 units or more, depending on the model, available from the factory. 
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Now . .. from Diversified Electronics 

Low Cost - Custom Engineered 
POWER SUPPLIES 

1910 

OFF-THE-SHELF COST WITH 
CUSTOM ENGINEERED RELIABILITY 
Our pre-designed circuits are combined to achieve 
the electrical performance you require giving you flexibility 
of package configuration. Our modular techniques approach 
cost and delivery advantages of catalog, off-the-shelf 
units while the performance, size, and reliability is custom 
engineered to your particular power supply requirements. 

DIVERSIFIED EXPERIENCE 
Diversified system engineered supplies for -

BWO-VTM-TWT 
Photomultipliers 
Storage and Display Cathode Ray Tubes 
Discrete and Integrated Solid State Devices 
Swept Power Supplies 
Solid State Pulse Modulators 

TYPICAL PRODUCT DESIGNS 
A high-current 5,OOO-Hz duty-cycle regulator typifies our 
design and packaging concept. This high-current regulator 
is compactly packaged in a 4 x 4 x 3 inch enclosure. 
The series transistor is recess-mounted on the base plate 
which forms a heat sink for efficient heat transfer to 
the chassis on which it is mounted. The unit is ruggedized for 
shock and vibration resistance and will withstand other 
extreme environmental exposures. This unit, and any 
DIVERSIFIED power supply or module, can be qualified to 
MIL-E-5400 or other military speCifications. It has the 
following electrical characteristics: 

Input Voltage 24 to 40 VDC, Unreg. 
Output Voltage 10 to 20 VDC, Adj. 
Output Current 1 to 8 Amps 
Output Power 160 watts Max. 
Efficiency 85% 
Built-in overload protection 

FA.C!L!T!ES TO MEET YOUR REQUIREMENTS 
OUR experience in CUSTOM ENGINEERED Power Supply 
units is backed by the latest equipment for custom prototype 
fabrication and volume production. A complete machine 
shop, etched circuit board facility, encapsulation pressure
vacuum chamber, and soldering-assembly section 
support our fully equipped electronic test-calibration lab. 
At your service, is our capability from custom design through 
production to meet your special power supply requirements 
with quality controlled reliability and repeatability. 

For answers to all your power conversion requirements, call or write: 

eem /1969 
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CUSTOMIZED 
NeHER BATTERIES 
SILVER ZINC • SILVER CADMIUM · THERMAL 

NICKEL CADMIUM • WATER ACTIVATED 

A complete line of PRIMARY and RECHARGE
ABLE batteries for consumer, industrial and mili
tary applications. The major objective of all Eagle
Picher electrochemical research, dating back to 
1922, is the development of reliable power units of 
the greatest energy per unit weight and volume. 

If you need BIG power ... from SMALL bat
teries, count on Eagle-Picher to meet your most 

demanding requirements. Eagle-Picher has sup
plied batteries for virtually every major weapon 
and space system from Agena to Gemini to Zeus. 

Eagle-Picher can supply a variety of shapes, to 
meet your most demanding system requirements. 

For full technical information and design 
assistance based on 50 years battery experience 
and research, contact: 

EAGLE-PICHER INDUSTRIES, INC •. ELECTRONICS DIVISION 
Department EEM·3 • American Building • Cincinnati, Ohio 45202 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1911 
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D Series Modular DC Regulated Power Supplies 
72· Hour Delivery, Fully Accessible, 
Fully Repairable, All Silicon 

Specifications 
Input: 105 - 125 vac, 47 - 420 Hz. 
Output (floating): Volts and current: See Table of Models. 
Regulation combined: 

"A" MODEL - ±0.05% or 1.5 mv, whichever is greater, for a 
combined ±10 vac input change and 0 to full load change. 
STD. MODEL - ±0.5% or 25 mv, whichever is greater, for a 
combined ±10 vac input change and 0 to full load change. 

Ripple: 
"A" MODEL - 0.002% or 1 mv, rms, whichever is greater. 
STD. MODEL - 0.01 % or 5 mv, rms, whichever is greater. 

Temperature Coefficient: 
"A" MODEL - ±0.01 %/OC or 1.2 mv/oC, whichever is greater, 
over the range of - 20°C to + 60°C. 

SIZE F 
1.9Ibs. 

SIZE G 
2.2Ibs. 

STD. MODEL - ±0.04%/OC or 4.8 mv/oC, whichever is greater, 
over range - 20°C to +600 C. 

Voltage Adjustment: ±5% @ rated load. 
±10% @ 90% load. 

Resolution of Adjustment: 
"A" MODEL - 0.4% or 30 mv, whichever is greater. 
STD. MODEL - 0.7% or 70 mv, whichever is greater. 

~j 
9 

Temperature, operating: -20° to +71°C ambient (Base of supply 
must be held at aooc or less by heat sinking). ' 

Temperature storage: -62°C to +85°C. 
Electronic Short Circuit Protection: Set for approx. 150% rated 

load. 
Overtemperature protection: Provided on all models. 

Optional Features - See page 1918 

DIMENSIONS 
CASE 
SIZE g h j 

23/8 23/, 37/a P/4 2'18 1)16 :V8 6-32 1 

G 2% 3)/'6 4i{, 15%4 21%4 11 9/'28 :Va 8-32 1U', 

H 3)1, 3r" 417{6 2'18 25/a Ii{, :Va 8-32 

33/a 31i{, Si{, 2X, 3 llf2 '12 10-32 

Ordering Information 
Output A Model 
Voltage Output 0.05% Regulation 
±5.0% Current Case Thermal 
Range Amps Size Curve No. Model Price 

0.S-1.2 0.200 F 1 D-0.9-0.200A $69.00 
0.S-1.2 0.300 G 2 D-0.9-0.300A 77.00 
0.S-1.2 0.7S0 H 3 D-O.9-0.7S0A 89.00 
0.S-1.2 1.0 J 4 D-0.9-1.0A lOS.00 

1.2-1.3 0.200 D-l.5-u.200A 69.00 
1,2-1.8 0.300 G 2 D-1.S·0.200A 77.00 
1.2-1.8 0.7S0 H 3 D-1.S-0.7S0A 89.00 
1.2-1.8 1.0 J 4 D-1.S·1.0A lOS.00 

1.8·2.3 0.200 F 1 D-2.1-0.200A 69.00 
1.8-2.3 0.300 G 2 D-2.1·0.300A 77.00 
1.8·2.3 0.7S0 H 3 D-2.1-0.7SQA 89.00 
1.8-2.3 1.0 J 4 D-2.1-1.0A 10S.00 

2.3-2.7 0.200 F 1 D-2.S-0.200A 69.00 
2.3·2.7 0.300 G 2 D-2.S-0.300A 77.00 
2.3-2.7 0.7S0 H 3 D-2.S-0.7S0A 89.00 
2.3·2.7 1.0 J 4 D-2.S-1.0A 10S.00 

2.7-3.1 0.200 F 1 D-2.9-0.200A 69.00 
2.7·3.1 0.300 G 2 D-2.9·0.300A 77.00 
2.7-3.1 0.7S0 H 3 D-2.9-0.7S0A 89.00 
2.7·3.1 1.0 J 4 D-2.9-1.0A lOS.OO 

3.1-3.S 0.200 F 1 D-3.3-0.200A 69.00 
3.1-3.S 0.300 G 2 D-3.3-0.300A 77.00 
3.1·3.S 0.7S0 H 3 D-3.3·0.7S0A 89.00 
3.1·3.S 1.0 J 4 D-3.3·1.0A lOS.00 

3.S-3.9 0.200 F 1 D-3.7-0.200A 69.00 
3.S-3.9 0.300 G 2 D-3.7·0.300A 77.00 
3.S-3.9 0.7S0 H 3 D-3.7-0.7S0A 89.00 
3.S-3.9 1.0 J 4 D-3.7-1.0A 105.00 

m 

, 
SIZE H (open) h d 

rki 

1 
.'*'@@ •• 
I-nl 1 

e --~ T b 

I P m-jj 

I 1>' 1 © 
TOLERANCES 

rP-a·-l d. e. f, 
j, m, TERMINALS 
0, p, CUTOUTS 

a&b r&s (2) 

1'8 'I, 1% J.i, }52 U. 3/8 X P/8 rr +0000 0 

119/128 'I, 1% X2 )52 U4 :Va x Pia 

1)16 'I, 25/a X2 ~2 Y .. :Va x Pia [ J -~€"!le 
1~2 '/4 13'2 X2 h'4 :Va X 1% I -+ .. "" ... 0 

Output A Model 
Voltage Output 0.05% Regulation 
±5.0% Current Case Thermal 
Range Amps Size Curve No. Model Price 

3.9-4.3 0.200 F 1 D-4.1-0.200A $69.00 
3.9·4.3 0.300 G 2 D--4.1-0.300A 77.00 
3.9·4.3 0.7S0 H 3 D-4.1-0.7S0A 89.00 
3.9·4.3 1.0 J 4 D--4.1-1.0A lOS.00 

4.3-4.7 0.200 F 1 D--4.S-0.200A 69.00 
4.3-4.7 0.300 G 2 D-4.S-0.300A 77.00 
4.3-4.7 0.7S0 H 4 D-4.S-0.750A 89.00 
4.3·4.7 1.0 J 4 D--4.S·1.0A lOS.00 

4.7·S.2 0.200 F 1 D-S.0-0.200A 69.00 
4.7-S.2 0.300 G 2 D-S.0-0.300A 77.00 
4.7-S.2 O.SOO H 3 D-S.O-O.SOOA 89.00 
4.7-5.2 0.7S0 H 4 D-S.0-0.7S0A 92.00 
4.7-S.2 1.0 J S D-S.0-1.0A lOS.00 

S.2-5.8 0.200 F 1 D-S.S-0.200A 69.00 
S.2·S.8 0.300 G 2 D-S.S·0.300A 77.00 
5.2·5.8 0.500 H 3 D-S,S,O.SOOA 89.00 
S.2·S.8 0.7S0 H 4 0-S.S-0.750A 92.00 
5.2-S.8 1.0 J 5 0-S.S-1.0A lOS.00 

S.8·6.4 0.200 F 2 0-6.1·0.200A 69.00 
5.8-6.4 0.300 G 2 0-6.1-0.300A 77.00 
S.8·6.4 O.SOO H 3 0-6.1-0.S00A 89.00 
S.8·6.4 0.7S0 H 4 0-6.1-0.7S0A 92.00 
5.8-6.4 1.0 J 5 0-6.1-1.0A 105.00 

6.4-7.0 0.200 F 2 0-6.7-0.200A 69.00 
6.4·7.0 0.300 G 2 0-6.7-0.300A 77.00 
6.4-7.0 O.SOO H 3 0-6.7-0.S00A 89.00 
6.4-7.0 0.7S0 H 4 D-6.7·0.750A 92.00 
6.4-7.0 1.0 J 5 D-6.7-1.0A 105.00 
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Output 
Voltage 
±5.0% 
Range 

7.0- 7.7 
7.0- 7.7 
7.0- 7.7 
7.0- 7.7 
7.0- 7.7 

7.7- 8.5 
7.7- 8.5 
7.7- 8.5 
7.7- 8.5 
7.7- 8.5 

8.5- 9.4 
8.5- 9.4 
8.5- 9.4 
8.5- 9.4 
8.5- 9.4 

9.4-10.3 
9.4-10.3 
9.4-10.3 
9.4-10.3 

10.3-11.4 
10.3-11.4 
10.3-11.4 
10.3-11.4 
10.3-11.4 

1l.4-12.6 
1l.4-12.6 
11.4-12.6 
1l.4-12.6 
1l.4-12.6 

12.6-13.9 
12.6-13.9 
12.6-13.9 
12.6-13.9 
12.6-13.9 
12.6-13.9 

13.9-15.3 
13.9-15.3 
13.9-15.3 
13.9-15.3 
13.9-15.3 
13.9-15.3 

15.3-16.9 
15.3-16.9 
15.3-16.9 
15.3-16.9 
15.3-16.9 
15.3-16.9 

16.9-18.7 
16.9-18.7 
16.9-18.7 
16.9-18.7 
16.9-18.7 
16.9-18.7 

18.7-20.6 
18.7-20.6 
18.7-20.6 
18.7-20.6 
18.7-20.6 
18.7-20.6 

20.6-22.7 
20.6-22.7 
20.6-22.7 
20.6-22.7 
20.6-22.7 
20.6-22.7 
20.6-22.7 

22.7-25.0 
22.7-25.0 
22.7-25.0 
22.7-25.0 
22.7-25.0 
22.7-25.0 

25.0-27.6 
25.0-27.6 
25.0-27.6 
25.0-27.6 
25.0-27.6 
25.0-27.6 

27.6-30.4 
27.6-30.4 
27.6-30.4 
27.6-30.4 
27.6-30.4 
27.6-30.4 

Ther-
Output mal 
Current Case Curve 

Amps Size No. 

0.150 
0.300 
0.500 
0.750 
1.0 

0.150 
0.300 
0.500 
0.750 
1.0 

0.150 
0.300 
0.500 
0.750 
1.0 

0.150 
0.300 
0.500 
0.750 

0.100 
0.200 
0.300 
0.500 
0.750 

0.100 
0.200 
0.300 
0.500 
0.750 

0.075 
0.150 
0.200 
0.300 
0.500 
0.750 

0.075 
0.150 
0.200 
0.300 
0.500 
0.750 

0.075 
0.150 
0.200 
0.300 
0.500 
0.750 

0.075 
0.150 
0.200 
0.300 
0.500 
0.750 

0.075 
0.150 
0.200 
0.300 
0.500 
0.750 

0.050 
0.100 
0.150 
0.200 
0.300 
0.500 
0.750 

0.050 
0.100 
0.150 
0.200 
0.300 
0.500 

0.050 
0.100 
0.150 
0.200 
0.300 
0.500 

0.050 
0.100 
0.150 
0.200 
0.300 
0.500 

F 
G 
H 
H 
J 

F 
G 
H 
H 
J 

F 
G 
H 
J 

F 
F 
G 
H 
J 

F 
F 
G 
H 
H 
J 

F 
F 
G 
H 
J 
J 

F 
F 
G 
G 
H 
J 
J 

F 
F 
G 
G 
H 
J 

1 
2 
2 
3 
5 
6 

1 
2 
2 
2 
3 
5 
6 

1 
2 
2 
2 
4 
5 

1 
2 
2 
3 
4 
6 

A Model 
0.05% Regulation 

Model Price 

0- 7.3-0.150A 
0- 7.3-0.300A 
0- 7.3-0.500A 
0- 7.3-0.750A 
0- 7.3-1.0A 

0- 8.1-0.150A 
0- 8.1-0.300A 
0- 8.1-0.500A 
0- 8.1-0.750A 
0- 8.1-1.0A 

0- 8.9-0.150A 
0- 8.9-0.300A 
0- 8.9-0.500A 
0- 8.9-0.750A 
0- 8.9-1.0A 

0- 9.8-0.150A 
0- 9.8-0.300A 
0- 9.8-0.500A 
0- 9.8-0.750A 

0-10.8-0.100A 
0-10.8-0.200A 
0-10.8-0.300A 
0-10.8-0.500A 
0-10.8-0.750A 

0-12.0-0.100A 
0-12.0-0.200A 
0-12.0-0.300A 
0-12.0-0.500A 
0-12.0-0.750A 

0-13.2-0.075A 
0-13.2-0.150A 
0-13.2-0.200A 
0-13.2-0.300A 
0-13.2-0.500A 
0-13.2-0.750A 

0-14.6-0.075A 
0-14.6-0.150A 
0-14.6-0.200A 
0-14.6-0.300A 
0-14.6-0.500A 
0-14.6-0.750A 

0-16.1-0.075A 
0-16.1-0.150A 
0-16.1-0.200A 
0-16.1-0.300A 
0-16.1-0.500A 
0-16.1-0.750A 

0-17 .8-0 .075A 
0-17.8-0.150A 
0-17.8-0.200A 
0-17.8-0.300A 
0-17.8-0.500A 
0-17.8-0.750A 

0-19.6-0.0:5A 
0-19.6-0.150A 
0-19.6-0.200A 
0-19.6-0.300A 
0-19.6-0.500A 
0-19.6-0.750A 

0-21.6-0.050A 
0-21.6-0.100A 
0-21.6-0.150A 
0-21.6-0.200A 
0-21.6-0.300A 
0-21.6-0.500A 
0-21.6-0.750A 

0-23.8-0.050A 
0-23.8-0.100A 
0-23.8-0. 150A 
0-23.8-0.200A 
0-23.8-0.300A 
0-23.8-0.500A 

0-26.2-0.050A 
0-26.2-0.100A 
0-26.2-0.150A 
0-26.2-0.200A 
0-26.2-0.300A 
0-26.2-0.500A 

0-29.0-0.050A 
0-29.0-0.100A 
0-29.0-0.150A 
0-29.0-0.200A 
0-29.0-0.300A 
0-29.0-0.500A 

$69.00 
77.00 
89.00 
92.00 

105.00 

69.00 
77.00 
89.00 
92.00 

105.00 

69.00 
77.00 
89.00 
92.00 

105.00 

69.00 
77.00 
89.00 

105.00 

69.00 
70.00 
77.00 
89.00 

105.00 

64.00 
73.00 
74.00 
85.00 

100.00 

64.00 
65.00 
73.00 
85.00 
88.00 

100.00 

64.00 
65.00 
73.00 
85.00 
88.00 

100.00 

64.00 
65.00 
73.00 
85.00 
88.00 

100.00 

65.00 
66.00 
73.00 
85.00 

100.00 
104.00 

65.00 
66.00 
73.00 
85.00 

100.00 
104.00 

65.00 
66.00 
73.00 
74.00 
85.00 

100.00 
104.00 

65.00 
66.00 
73.00 
74.00 
85.00 

100.00 

65.00 
66.00 
73.00 
74.00 
85.00 

100.00 

66.00 
67.00 
74.00 
75.00 
85.00 

100.00 

Standard Model 
0.5% Regulation 

Model Price 

0- 9.8-0.150 
0- 9.8-0.300 
0- 9.8-0.500 
0- 9.8-0.750 

0-10.8-0.100 
0-10.8-0.200 
0-10.8-0.300 
0-10.8-0.500 
0-10.8-0.750 

0-12.0-0.100 
0-12.0-0.200 
0-12.0-0.300 
0-12.0-0.500 
0-12.0-0.750 

0-13.2-0.075 
0-13.2-0.150 
0-13.2-0.200 
0-13.2-0.300 
0-13.2-0.500 
0-13.2-0.750 

0-14.6-0.075 
0-14.6-0.150 
0-14.6-0.200 
0-14.6-0.300 
0-14.6-0.500 
0-14.6-0.750 

0-16.1-0.075 
0-16.1-0.150 
0-16.1-0.200 
0-16.1-0.300 
0-16.1-0.500 
0-16.1-0.750 

0-17.8-0.075 
0-17.8-0.150 
0-17.8-0.200 
0-17.8-0.300 
0-17.8-0500 
0-17.8-0.750 

0-17.8-0.075 
0-19.6-0.150 
0-19.6-0.200 
0-19.6-0.300 
0-19.6-0.500 
0-19.6-0.750 

0-21.6-0.050 
0-21.6-0-100 
0-21.6-0.150 
0-21.6-0.200 
0-21.6-0.300 
0-21.6-0.500 
0-21.6-0.750 

0-23.8-0.050 
0-23.8-0.100 
0-23.8-0.150 
0-23.8-0.200 
0-23.8-0.300 
0-23.8-0.500 

0-26.2-0.050 
0-26.2-0.100 
0-26.2-0.150 
0-26.2-0.200 
0-26.2-0.300 
0-26.2-0.500 

0-29.9-0.050 
0-29.0-0.100 
0-29.0-0.150 
0-29.0-0.200 
0-29.0-0.300 
0-29.0-0.500 

$56.00 
65.00 
77.00 
92.00 

56.00 
57.00 
65.00 
77.00 
92.00 

56.00 
65.00 
66.00 
77.00 
92.00 

56.00 
57.00 
65.00 
77.00 
80.00 
92.00 

56.00 
57.00 
65.00 
77.00 
80.00 
92.00 

56.00 
57.00 
65.00 
77.00 
80.00 
92.00 

56.00 
57.00 
65.00 
77.00 
92.00 
96.00 

56.00 
57.00 
65.00 
77.00 
92.00 
96.00 

56.00 
57.00 
65.00 
66.00 
77.00 
92.00 
96.00 

56.00 
57.00 
65.00 
66.00 
77.00 
92.00 

56.00 
57.00 
65.00 
66.00 
77.00 
92.00 

58.00 
59.00 
66.00 
67.00 
77.00 
92.00 

Output 
Voltage 
±5.0% 
Range 

30.4-33.6 
30.4-33.6 
30.4-33.6 
30.4-33.6 
30.4-33.6 
30.4-33.6 

33.6-37.0 
33.6-37.0 
33.6-37.0 
33.6-37.0 
33.6-37.0 
33.6-37.0 

37.0-40.8 
37.0-40.8 
37.0-40.8 
37.0-40.8 
37.0-40.8 

40.8-45.0 
40.8-45.0 
40.8-45.0 
40.8-45.0 
40.8-45.0 
40.8-45.0 

45.0-49.5 
45.0-49.5 
45.0-49.5 
45.0-49.5 
45.0-49.5 
45.0-49.5 

49.5-54.5 
49.5-54.5 
49.5-54.5 
49.5-54.5 
49.5-54.5 
49.5-54.5 

54.5-60.0 
54.5-60.0 
54.5-60.0 
54.5-60.0 
54.5-60.0 

60.0-66.1 
60.0-66.1 
60.0-66.1 

66.1-72.8 
66.1-72.8 
66.1-72-8 

72.8-80.1 
72.8-80.1 
72.8-80.1 

80.1-88.2 
80.1-88.2 
80.1-88.2 

88.2-97.1 
88.2-97.1 
88.2-97.1 

97.1-106.8 
97.1-106.8 
97.1-106.8 

106.8-117.2 
106.8-117.2 
106.8-117.2 

117.2-128.7 
117.2-128.7 
117.2-128.7 

128.7-141.6 
128.7-141.6 

141.6-156.1 
141.6-156.1 

156.1-172.1 
156.1-172.1 

172.1-189.6 
172.1-189.6 

189.6-208 
189.6-208 

208-228.5 
208-228.5 

228.5-252 
228.5-252 

m"Ifl,ffld SECTION 4000 

Ordering Information 

Ther- A Model Standard Model 
Output mal 0.05% Regulation 0.5% Regulation 
Current Case Curve -------------~---

Amps Size No. Model Price Model Price 

0.050 
0.100 
0.150 
0.200 
0.300 
0.500 

0.050 
0.100 
0.150 
0.200 
0.300 
0.500 

0.050 
0.100 
0.150 
0.200 
0.300 

0.050 
0.075 
0.100 
0150 
0.200 
0.300 

0.050 
0.075 
0.100 
0.150 
0.200 
0.300 

0.050 
0.075 
0.100 
0.150 
0.200 
0.300 

0.050 
0.075 
0.100 
0.150 
0.200 

0.075 
0.100 
0.200 

0.050 
0.100 
0.200 

0.050 
0.100 
0.150 

0.050 
0.100 
0.150 

0.050 
0.100 
0.150 

0.025 
0.050 
0.100 

0.025 
0.050 
0.100 

0.025 
0.050 
0.100 

0.050 
0.100 

0.050 
0.075 

0.050 
0.075 

0.025 
0.075 

0.025 
0.050 

0.025 
0.050 

0.025 
0.050 

F 
F 
G 
G 
H 
J 

F 
F 
G 
G 
H 
J 

F 
F 
G 
G 
H 
J 

F 
F 
G 
H 
H 
J 

F 
G 
H 

F 
G 
H 

F 
G 
H 

F 
G 
H 

F 
G 
H 

F 
G 
H 

G 
H 

G 
H 

G 
H 

G 
G 

G 
H 

G 
H 

1 
2 
2 
3 
4 
6 

1 
2 
3 
3 
4 
6 

1 
2 
3 
4 
5 

1 
2 
2 
3 
4 
6 

2 
3 
4 

1 
2 
4 

1 
2 
4 

2 
4 

2 
3 

3 
4 

2 
4 

2 
3 

2 
3 

0-32.0-0.050A 
0-32.0-0.100A 
0-32.0-0. 150A 
0-32.0-0.200A 
0-32.0-0.300A 
0-32.0-0.500A 

0-35.2-0.050A 
0-35.2-0.100A 
0-35.2-0.150A 
0-35.2-0.200A 
0-35.2-0.300A 
0-35.2-0.500A 

0-38.8-0.050A 
0-38.8-0.100A 
0-38.8-0.150A 
0-38.8-0.200A 
0-38.8-0.300A 

0-42.8-0.050A 
0-42.8-0.075A 
0-42.8-0.100A 
0-42.8-0.150A 
0-42.8-0.200A 
0-42.8-0.300A 

0-47.2-0.050A 
0-47.2-0.07SA 
0-47.2-0.100A 
0-47.2-0.150A 
0-47.2-0.200A 
0-47.2-0.300A 

0-52.0-0.050A 
0-52.0-0.075A 
0-52.0-0.100A 
0-52.0-0.150A 
0-52.0-0.200A 
0-52.0-0.300A 

0-57.2-0.050A 
0-57.2-0.075A 
0-57.2-0.100A 
0-57.2-0.150A 
0--57.2-0.200A 

0-63.0-0.075A 
0-63.0-0.100A 
0-63.0-0.200A 

0-69.5-0.050A 
0-69.5-0.100A 
0-69.5-0.200A 

0-76.5-0.050A 
0-76.5-0.100A 
0-76.5-0.150A 

0-84.2-0.050A 
0-84.2-0.100A 
0-84.2-0.150A 

0-92.6-0.050A 
0-92.6-0.100A 
0-92.6-0.150A 

0-102-0.025A 
0-102-0.050A 
0-102-0.100A 

0-1l2-0.02SA 
O-U2-0.050A 
0-U2-0.100A 

0-123-0.025A 
0-123-0.050A 
0-123-0.100A 

0-135-0.050A 
0-135-0.100A 

0-149-0.050A 
0-149-0.075A 

0-164-0.050A 
0-164-0.075A 

0-181-0.025A 
0-181-0.075A 

0-199-0.025A 
0-199-0.025A 

0-218-0.025A 
0-218-0.0S0A 

0-240-0.025A 
0-240-0.050A 

66.00 
67.00 
74.00 
75.00 
85.00 

100.00 

66.00 
67.00 
74.00 
75.00 
85.00 

100.00 

66.00 
67.00 
74.00 
75.00 

100.00 

67.00 
71.00 
74.00 
75.00 
85.00 

100.00 

67.00 
71.00 
74.00 
75.00 
85.00 

100.00 

67.00 
71.00 
74.00 
85.00 
88.00 

100.00 

68.00 
74.00 
85.00 
88.00 

100.00 

85.00 
95.00 

115.00 

85.00 
105.00 
120.00 

90.00 
UO.OO 
12S.00 

95.00 
\15.00 
130.00 

100.00 
120.00 
135.00 

100.00 
105.00 
125.00 

102.00 
105.00 
125.00 

105.00 
110.00 
130.00 

U5.00 
140.00 

US.OO 
140.00 

120.00 
145.00 

120.00 
145.00 

125.00 
150.00 

125.00 
150.00 

130.00 
155.00 

0-32.0-0.050 
0-32.0-0.100 
0-32.0-0.150 
0-32.0-0.200 
0-32.0-0,300 
0-32.0-0.500 

0-35.2-0.050 
0-35.2-0.100 
0-35.2-0.150 
0-35.2-0.200 
0-35.2-0.300 
0-35.2-0.500 

0-38.8-0.050 
0-38.8-0.100 
0-38.8-0.150 
0-38.8-0.200 
0-38.8-0.300 

0-42.8-0.050 
0-42.8-0.075 
0-42.8-0.100 
0-42.8-0.150 
0-42.8-0.200 
0-42.8-0.300 

0-47.2-0.050 
0-47.2-0.075 
0-47.2-0.100 
0-47.2-0.150 
0-47.2-0.200 
0-47.2-0.300 

0-52.0-0.050 
0-52.0-0.075 
0-52.0-0.100 
0-52.0-0.150 
0-52.0-0.200 
0-52.0-0.300 

0-57.2-0.050 
0-57.2-0.075 
0-57.2-0.100 
0-57.2-0.150 
0-57.2-0.200 

0-63.0-0.075 
0-63.0-0.100 
0-63.0-0.200 

0-69.5-0.050 
0-69.5-0.100 
0-69.5-0.200 

0-76.5-0.050 
0-76.5-0.100 
0-76.5-0.150 

0-84.2-0.050 
0-84.2-0.100 
0-84.2-0.150 

0-92.6-0.050 
0-92.6-0.100 
0-92.6-0.150 

0-102-0.025 
0-102-0.050 
0-102-0.100 

0-112-0.025 
0-112-0.050 
0-112-0.100 

0-123-0.025 
0-123-0.050 
0-123-0.100 

0-135-0.050 
0-135-0.100 

0-149-0.050 
0-149-0.075 

0-164-0.050 
0-164-0.075 

0-181-0.025 
0-181.0.075 

0-199.0-0.025 
0-199.0-0.050 

0-218-0.025 
0-218-0.050 

0-240-0.025 
0-240-0.050 

$58.00 
59.00 
66.00 
67.00 
77.00 
92.00 

58.00 
59.00 
66.00 
67.00 
77.00 
92.00 

58.00 
59.00 
66.00 
67.00 
92.00 

59.00 
63.00 
66.00 
67.00 
77.00 
92.00 

59.00 
63.00 
66.00 
67.00 
77.00 
92.00 

59.00 
63.00 
66.00 
77.00 
80.00 
92.00 

60.00 
66.00 
77.00 
80.00 
92.00 

77.00 
87.00 

107.00 

77.00 
97.00 

112.00 

82.00 
102.00 
117.00 

87.00 
107.00 
122.00 

92.00 
112.00 
127.00 

92.00 
97.00 

117.00 

94.00 
97.00 

117.00 

97.00 
102.00 
122.00 

107.00 
132.00 

107.00 
132.00 

112.00 
137.00 

112.00 
137.00 

117.00 
142.00 

117 .00 
142.00 

122.00 
147.00 

1-9 Net • 10-24 Less 5% • 25 and Above Consult Factory or Area Representative 
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SECTION 4000 i§§diDtlffib 

H Series Modular DC Power Supplies 72-Hr Delivery 
Four-Way Mounting, Optional, Built-In O.V. Protector 

Specifications 
Input: 105 - 125 vac, 47 - 420 Hz. 
Output (floating): Volts and current: See Table of MOdels. 
Regulation Combined: ±0.05% or 1.5 mv, whi.chever is greater for a 

combined ±1O vac input change and 0 to full load change. 

Ripple: 0.002% or 1 mv, rms, whichever is greater. 

Temperature Coefficient: ±0.01 %/oe or 1.2 mv/oe, whichever is 
greater, over the range of -200 e to +600 e. 

"u '"Of: I -t. 2)( 
21. . 

1-------7 Y.------iLy. Ll1s 

U ease size A Dimensions-
3-3/16 x 3-3/16 x 7-1/4 

21\0 
Mounting screws are 
10-32 x 3/8" long (max.) • 

lJl16 

Ordering Information 
Output 
Voltage Output Current (Amps) Price 
±5.0% .05% 
Range at 50°C at 60°C at 71°C Size Model Regulation 

0.5-1.2 3.3 2.7 2.2 A H-0.9-3.3A $117.00 
1.2-1.8 3.3 2.7 2.2 A H-1.5-3.3A 117.00 
1.8-2.3 3.3 2.7 2.2 A H-2.1-3.3A 117.00 
2.3-2.7 3.3 2.7 2.2 A H-2.5-3.3A 117.00 
2.7-3.1 3.3 2.7 2.2 A H-2.9-3.3A 117.00 
3.1-3.5 3.3 2.7 2.2 A H-3.3-3.3A 117.00 
3.5-3.9 3.3 2.7 2.2 A H-3.7-3.3A 117.00 
3.9---4.3 3.3 2.7 2.2 A H-4.1-3.3A 117.00 
4.3-4.7 3.2 2.7 2.2 A H-4.5-3.2A 117.00 
4.7-5.3 3.2 2.7 2.2 A H-5.0-3.2A 117.00 
5.3-5.8 3.1 2.6 2.1 A H-5.5-3.1A 117.00 
5.8-6.4 2.9 2.4 2.0 A H-6.1-2.9A 117.00 
6.4-7.0 2.8 2.3 1.9 A H-6.7-2.8A 117.00 
7.0-7.7 2.7 2.3 1.8 A H-7.3-2.7A 117.00 
7.7-B.5 2.5 2.1 1.7 A H-B.1-2.5A 117.00 
8.5-9.4 2.4 2.0 1.6 A H-B.9-2.4A 117.00 
9.4-10.3 2.2 1.9 1.5 A H-9.8-2.2A 117.00 

10.3-11.4 2.1 1.8 1.4 A H-10.8-2.1A 117.00 
11.4-12.6 1.9 1.6 1.3 A H-12.0-1.9A 117.00 
12.6-13.9 1.8 1.6 1.3 A H-13.2-1.8A 117.00 
13.9-15.3 1.6 1.4 i,2 A H-14.6-1.6A 117.00 
15.3-16.9 1.5 1.3 1.1 A H-16.1-1.5A 117.00 
16.9---18.7 1.4 1.3 1.0 A H-17.8-1.4A 117.00 
18.7-20.6 1.3 1.2 .95 A H-19.6-1.3A 117.00 
20.6-22.7 1.2 1.1 .85 A H-21.6-1.2A 117.00 
22.7-25.0 1.1 1.0 .80 A H-23.8-1.1A 117.00 
25.0-27.6 1.0 .90 .75 A H-26.2-1.0A 117.00 
27.6-30.4 0.95 .85 .70 A H-29.0-0.95A 117.00 
30.4-33.6 0.85 .80 .65 A H-32.0-0.B5A 117.00 
33.6-37.0 0.80 .75 .60 A H-35.2-0.S0A 117.00 
37.0-40.8 0.70 .65 .55 A H-38.8-0.70A 117.00 
40.8--45.0 0.65 .60 .50 A H-42.8-0.65A 117.00 
45.0-49.5 0.60 .55 .45 A H-47.2-0.60A 117.00 
49.5-54.5 0.55 .50 .43 A H-52.0-0.55A 117.00 
54.5-60.0 0.50 .45 .38 A H-57.2-0.50A 117.00 
60.0-66.1 0.50 .44 .38 A H-63.1-0.50A 129.00 
66.1-72.8 0.48 .41 .35 A H-69.5-0.48A 139.00 
72.8-80.1 0.45 .39 .33 A H-76.5-0.45A 139.00 
80.1--88.2 0.40 .35 .30 A H-84.2-D.40A 139.00 
88.2-97.1 0.38 .33 .28 A H-92.6-0.38A 139.00 
97.1-106.8 0.33 .29 .25 A H-102-0.33A 139.00 

106.8-117.2 0.30 .26 .23 A H-112-0.30A 139.00 
117.2-128.7 0.28 .24 .20 A H-123-0.28A 139.00 
128.7-141.6 0.25 .21 .18 A H-135-0.25A 139.00 
141.6-156.1 0.20 .18 .15 A H-149-0.20A 153.00 
156.1-172.1 0.20 .18 .15 A H-164-0.20A 153.00 
172.1-189.6 0.18 .15 .13 A H-181-0.18A 161.00 
189.6-208 0.15 .14 .13 A H-199-0.15A 168.00 
208.0-228.5 0.15 .13 .10 A H-218-0.15A 175.00 
228.5-252 0.13 .11 .10 A H-240-0.13A 182.00 

:OY:N'.A.G-E inc. • BLOOMFIELD, CONN. 

Voltage Adjustment: ±5 % at rated load. 
±1O% at 90% load. 

Resolution of Adjustment: 0.4% or 30 mv, whichever is greater. 
Temperature Operating: -20° to +71°e ambient (See current ratings 

at 3 temperature). 
Temperature Storage: -62°e to +85°e. 
Remote Sensing, Remote Programming, Over Temperature Protection: 

Provided on all mOdels. 
Electronic Short Circuit Protection: Set for approx. 125% rated load. 
Optional Features - See page 1918. 

53/64"83/64 
,- • rn;---~ 0/4 
21f4' ' 1 732 • J 2" 
-'- • BHIIlIII r. L 

-4,S- - \ ~ 8 1/2 -----, 
I------=------ 79/ ---I 

,4 lsi 

~,~,- D' 
Case sIze B Dimensions - 41's Mounting Screws are 
3-3/16 x 4- 15/16 x 9-3/8 • _L 10-32 x 3/8" long (max.) 

Output 
Voltage Output Current (Amps) Price 
±5.0% .05% 
Range at 50°C at 60°C at 71°C Size Model Regulation 

0.5-1.2 6.4 5.3 4.3 B H-0.9-6.4A $135.00 
1.2-1.8 6.4 5.3 4.3 B H-1.5-6.4A 135.00 
1.8-2.3 6.4 5.3 4.3 B H·2.1-6.4A 135.00 
2.3-2.7 6.4 5.3 4.3 B H-2.5-6.4A 135.00 
2.7-3.1 6.4 5.3 4.3 B H-2.9-6.4A 135.00 
3.1-3.5 6.4 5.3 4.3 B H-3.3-6.4A 135.00 
3.5-3.9 6.4 5.3 -4.3 B H-3.7-6.4A 135.00 
3.9-4.3 6.4 5.3 4.3 B H-4.1-6.4A 135.00 
4.3-4.7 6.4 5.3 4.3 B H-4.5-6.4A 135.00 
4.7-5.3 6.4 5.3 4.3 B H-5.0-6.4A 135.00 
5.3-5.8 6.1 5.1 4.1 B H-5.5-6.1A 135.00 
5.8-6.4 5.8 4.8 3.9 B H-6.1-5.8A 135.00 
6.4-7.0 5.5 4.6 3.7 B H-6.7-5.5A 135.00 
7.0-7.7 5.4 4.5 3.6 B H-7.3-5.4A 135.00 
7.7-8.5 4.9 4.1 3.3 B H-8.1-4.9A 135.00 
8.5-9.4 4.7 4.0 3.2 B H-8.9-4.7A 135.00 
9.4-10.3 4.4 3.7 3.0 B H-9.B-4.4A 135.00 

10.3-11.4 4.1 3.5 2.8 B H-1O.8-4.1A 135.00 
11.4-12.6 3.B 3.2 2.6 B H-12.0-3.8A 135.00 
12.6-13.9 3.5 3.1 2.5 B H-13.2-3.5A 135.00 
13.9-15.3 3.2 2.8 2.3 B H-14.6-3.2A 135.00 
15.3-16.9 3.0 2.6 2.1 B H-16.1-3.0A 135.00 
16.9-18.7 2.7 2.5 2.0 B H-17.8-2.7A 135.00 
18.7-20.6 2.5 2.3 1.9 B H-19.6-2.5A 135.00 
20.6-22.7 2.3 2.1 1.7 B H-21.6-2.3A 135.00 
22.7-25.0 2.2 2.0 1.6 B H-23.8-2.2A 135.00 
25.0-27.6 2.0 1.B 1.5 B H-26.2-2.0A 135.00 
27.6-30.4 1.9 1.7 1.4 B H-29.0-1.9A 135.00 
30.4-33.6 1.7 1.6 1.3 B H-32.0-1.7A 135.00 
33.6-37.0 1.6 1.5 1.2 B H-35.2-1.6A 135.00 
37.0-40.8 1.4 1.3 1.1 B H-38.8-1.4A 135.00 
40.8--45.0 1.3 1.2 1.0 B H-42.8-1.3A 135.00 
45.0-49.5 1.2 1.1 .90 B H-47.2-1.2A 135.00 
49.5-54.5 1.1 1.0 .85 B H-52.0-1.1A 135.00 
54.5-60.0 1.0 .90 .75 B H-57.2-1.0A 135.00 
60.0-66.1 1.0 .87 .75 B H-63-1.0A 148.00 
66.1-72.8 .95 .82 .70 B H-69.5-0.95A 163.00 
72.8-80.1 .90 .77 .65 B H-76.5-0.90A 163.00 
80.1-88.2 .80 .70 .60 B H-84.2-0.80A 163.00 
88.2-97.1 .75 .65 .55 B H-92.6-0.75A 163.00 
97.1-106.8 .65 .57 .50 B H-102-0.65A 163.00 

106.8-117.2 .60 .52 .45 B H-112-0.60A 163.00 
117.2-128.7 .55 .47 .40 B H-123-0.55A 163.00 
128.7-141.6 .50 .42 .35 B H-135-0.50A 163.00 
141.6-156.1 .45 .40 .35 B H-149-0.45A 168.00 
156.1-172.1 .40 .35 .30 B H-164-D.40A 176.00 
172.1-189.6 .35 .30 .25 B H-181-0.35A 185.00 
189.6-208.0 .30 _27 .25 B H-199-0.30A 193.00 
208.0-228.5 .30 .25 .20 B H-218-0.30A 202.00 
228.5-252.0 .25 .22 .20 B H-240-0.25A 210.00 

06002 • (203) 243-0315 • TWX 710-425-6063 
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«@liMD,ffi. SECTION 4000 

Ibs. 

~"1111110 !q- n 6~ - F=ah---------'! 

VOLTADJ D~' 
Case size C Dimensions - 6~4 

37{fi X 71/8 X 9 5/8 

Mounting Screws are 
10-32 x :VB" long (max.) 

CASE 0 - 26 Ibs. 

1_' c!" :m~ ~"'1 1"/1* 
7 ~~==~15~~===.===f~- ~ 

J:! ===-1!15!..:---1==h 

Case size D Dim:~:I:D~~ -I 1T Mounting Screws are 
3,;\. x 8 x 16'/2.' JllO-32 X 3/B" long (max.) 

CASE E - 52 Ibs. 

Case Size E Dimensions 
167/8" wide x 17" deep x 3 1%," high 
Standard 19" panel front mounting 

10 l~._ 
J-m" . :mt 

Meter panel optional (includes voltmeter, ammeter shunt, 
voltage adjust, switch, pilot light and fuse) .. Price: $35.00. 
Add suffix "M". 

Output 
Voltage 
:±:5.0% 
Range 

0.5 1.2 
1.2-1.8 
1.8-2.3 
2.3-2.7 
2.7-3.1 
3.1-3.5 
3.5-3.9 
3.9-4.3 
4.3-4.7 
4.7-5.3 
5.3-5.8 
5.8-6.4 
6.4--7.0 
7.0-7.7 
7.7-8.5 
8.5-9.4 
9.4--10.3 

10.3-11.4 
11.4-12.6 
12.6-13.9 
13.9--15.3 
15.3-16.9 
16.9-18.7 
18.7-20.6 
20.6-22.7 
22.7-25.0 
25.0-27.6 
27.6--30.4 
30.4--33.6 
33.6-37.0 
37.0-40.8 
40.8-45.0 
45.0-50.0 

0.5-1.2 
1.2-1.B 
1.8-2.3 
2.3-2.7 
2.7-3.1 
3.1-3.5 
3.5-3.9 
3.9-4.3 
4.3-4.7 
4.7-5.3 
5.3-5.8 
5.8-6.4 
6.4--7.0 
7.0-7.7 
7.7-8.5 
8.5-9.4 
9.4-10.3 

10.3-11.4 
11.4--12.6 
12.6-13.9 
13.9-15.3 
15.3-16.9 
16.9-18.7 
18.7-20.6 
20.6-22.7 
22.7-25.0 
25.0-27.6 
27.6-30.4 
30.4-33.6 
33.6-37.0 
37.0-40.8 
40.8-45.0 
45.0-50.0 

0.5-1.2 
1.2-1.8 
1.8-2.3 
2.3-2.7 
2.7-3.1 
3.1-3.5 
3.5-3.9 
3.9-4.3 
4.3--4.7 
4.7-5.3 
5.3-5.8 
5.8-6.4 
6.4-7.0 
7.0-7.7 
7.7-8.5 
B.5-9.4 
9.4-10.3 

10.3-11.4 
11.4--12.6 
12.6-13.9 
13.9--15.3 
15.3--16.9 
16.9-1B.7 
18.7-20.6 
20.6-22.7 
22.7-25.0 
25.0-27.6 
27.6-30.4 
30.4--33.6 
33.6-37.0 
37.0-40.8 
40.8--45.0 
45.0 50.0 

Output Current (Amps) 

at 50°C at 60°C at 71°C 

11.3 9.9 8.5 
11.3 9.9 8.5 
11.3 9.9 8.5 
11.3 9.9 8.5 
11.3 9.9 8.5 
11.3 9.9 8.5 
11.3 9.9 8.5 
10.8 9.4 8.1 
10.8 9.4 8.1 
10.8 9.4 8.1 
9.9 8.6 7.4 
9.8 8.5 7.3 
9.6 B.4 7.2 
9.3 8.1 7.0 
9.0 7.9 6.7 
B.5 7.4 6.3 
B.O 7.0 6.0 
7.7 6.7 5.7 
7.4 6.5 5.4 
7.0 6.1 5.2 
6.7 5.B 5.0 
6.3 5.5 4.7 
6.0 5.2 4.5 
5.5 4.8 4.1 
5.2 4.5 3.9 
4.8 4.2 3.6 
4.6 4.0 3.4 
4.3 3.7 3.2 
4.0 3.5 3.0 
3.8 3.3 2.8 
3.6 3.1 2.7 
3.4 3.0 2.5 
3.1 2.7 2.3 

23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
21.1 
21.1 
21.1 
20.0 
19.5 
19.0 
18.0 
17.4 
16.4 
15.6 
14.B 
14.3 
13.7 
13.3 
12.4 
l1.B 
11.0 
10.5 

9.5 
9.0 
8.5 
7.7 
7.3 
7.0 
6.6 
6.0 

46.0 
46.0 
46.0 
46.0 
46.0 
46.0 
46.0 
42.2 
42.2 
42.2 
40.0 
39.0 
38.0 
36.0 
34.8 
32.8 
31.2 
29.6 
28.6 
27.4 
26.6 
24.8 
23.6 
22.0 
21.0 
19.0 
18.0 
17.0 
15.4 
14.6 
14.0 
13.2 
12.0 

20.1 
20.1 
20.1 
20.1 
20.1 
20.1 
20.1 
1B.5 
18.5 
1B.5 
17.5 
17.1 
16.6 
15.7 
15.2 
14.3 
13.6 
12.9 
12.5 
12.0 
11.6 
10.8 
10.3 

9.6 
9.2 
8.3 
7.9 
7.4 
6.7 
6.4 
6.1 
5.7 
5.2 

40.2 
40.2 
40.2 
40.2 
40.2 
40.2 
40.2 
37.0 
37.0 
37.0 
35.0 
34.2 
33.2 
31.4 
30.4 
2B.6 
27.2 
25.8 
25.0 
24.0 
23.2 
21.6 
20.6 
19.2 
18.4 
16.6 
15.8 
14.8 
13.4 
12.8 
12.2 
11.4 
10.4 

17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
15.B 
15.8 
15.B 
15.0 
14.6 
14.2 
13.5 
13.0 
12.3 
11.7 
11.1 
10.7 
10.3 
10.0 

9.3 
8.8 
8.2 
7.9 
7.1 
6.7 
6.4 
5.B 
5.5 
5.2 
4.9 
4.5 

34.4 
34.4 
34.4 
34.4 
34.4 
34.4 
34.4 
31.6 
31.6 
31.6 
30.0 
29.2 
28.4 
27.0 
26.0 
24.6 
23.4 
22.2 
21.4 
20.6 
20.0 
18.6 
17.6 
16.4 
15.8 
14.2 
13.4 
12.B 
11.6 
11.0 
10.4 

9.S 
9.0 

Size 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

Model 

H-0.9-11.3A 
H-1.5-11.3A 
H-2.1-11.3A 
H-2.5-11.3A 
H-2.9-11.3A 
H-3.3-11.3A 
H-3.7-11.3A 
H-4.1-1O.8A 
H-4.5-10.SA 
H-5.0-10.8A 
H-5.5-9.9A 
H-6.1-9.8A 
H-6.7-9.6A 
H-7.3-9.3A 
H-8.1-9.0A 
H-8.9-8.5A 
H-9.8-8.0A 
H-10.8-7.7A 
H-12.0-7.4A 
H-13.2-7.0A 
H-14.6-6.7A 
H-16.1-6.3A 
H-17.8-6.0A 
H-19.6-5.5A 
H-21.6-5.2A 
H-23.8-4.8A 
H-26.2-4.6A 
H-29.0-4.3A 
H-32.0-4.0A 
H-35.2-3.SA 
H-3S.8-3.6A 
H-42.8-3.4A 
H-47.2-3.1A 

H-0.9-23.0A 
H-1.5-23.0A 
H-2.1-23.0A 
H-2.5-23.0A 
H-2.9-23.0A 
H-3.3-23.0A 
H-3.7-23.0A 
H-4.1-21.1A 
H-4.5-21.1A 
H-5.0-21.1A 
H-5.5-20.0A 
H-6.1-19.5A 
H-6.7-19.0A 
H-7.3-18.0A 
H-8.1-17.4A 
H-8.9-16.4A 
H-9.8-15.6A 
H-1O.8-14.8A 
H-12.0-14.3A 
H-13.2-13.7A 
H-14.6-13.3A 
H-16.1-12.4A 
H-17.8-11.8A 
H-19.6-11.0A 
H-21.6-10.5A 
H-23.8-9.5A 
H-26.2-9.0A 
H-29.0-S.5A 
H-32.0-7.7A 
H-35.2-7.3A 
H-3S.8-7.0A 
H-42.8-6.6A 
H-47.2-6.0A 

H-0.9-46.0A 
H-1.5-46.0A 
H-2.1-46.0A 
H-2.5-46.0A 
H-2.9-46.0A 
H-3.3-46.0A 
H-3.7-46.0A 
H-4.1-42.2A 
H-4.5-42.2A 
H-5.0-42.2A 
H-5.5-40.0A 
H-6.1-39.0A 
H-6.7-38.0A 
H-7.3-36.0A 
H-B.1-34.BA 
H-S.9-32.SA 
H-9.S-31.2A 
H-1O.S-29.6A 
H-12.0-2S.6A 
H-13.2-27.4A 
H-14.6-26.6A 
H-16.1-24.SA 
H-17.S-23.6A 
H-19.6-22.0A 
H-21.6-21.0A 
H-23.8-19.0A 
H-26.2-1S.0A 
H-29.0-17.0A 
H-32.0-15.4A 
H-35.2-14.6A 
H-38.8-14.0A 
H-42.S-13.2A 
H-47.2-12.0A 

Standard voltages up to 250 vdc can be furnished upon request, in cases, C, 0 and E of the "H" Series. 

Price 
.05% 

Regulation 

$195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 

$265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 
265.00 

$435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435 .. 00 
435.00 
435.00 
435.00 
435.00 

1-9 Net. 10-24 Less 5% • 25 and Above Consult Factory or Area Representative 
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SECTION 4000 M"ibUm 

K & KH Series Dual Output Modular DC Power 
Supplies 72- Hour Delivery, Fully Repairable 

Specifications 
Input: 105·125 VAG, 47·420 Hz. 
Output (floating): Volts and current: See model description. 

Master output (positive voltage) adjustable. 
Slave output (negative voltage) set within ±1 % of master 
output and common to master output. 

Regulation, combined: ±0.1 % for a combined ±10 VAG in· 
put change and a to full load change. 

Ripple: 2 mv, rms. 
Tracking: Negative output will track with positive output to 

within ±0.02%/oC. 
Temperature Coefficient: ±0.03%/OC, over the range of 

- 20°C to + 60°C. 
Voltage adjustment: ±1 VOC. 
Temperature, operating: - 20°C to + 71 °c (Base of K series 

enclosures must be held at 80°C or less by heat sinking). 
Temperature storage: - 62°C to + 85°C. 
Electronic Short Circuit Protection: Set for approximately 

150% rated load. 
Overtemperature protection: Provided on all models. 
Remote Programming: On KH series only. Optional on K series. 
Resolution of Adjustment: 70 MV. 

Optional Features-See page 1918 

Case 
Size a 

K Series Model 

K·10/10 - 0.175/0.175 
K·10/10 - 0.60/0.60 
K·12/12 - 0.15/0.15 

Output 
Voltage 
Range 

9.0-11.0 
9.0-11.0 

11.0 - 13.0 

g 

Output 
Current 
Amps. 

0.175 
0.600 
0.150 

m 

Case Thermal 
Size Curve No. 

2 
6 
2 

SIZE G 
2.2Ibs. 

SIZE J 
3.9Ibs. 

15/s 

Price 

$117.00 
155.00 
117 .00 

SIZE G (open) 

0 ';0,,, 

~.41s -- ' , , 

Mounting Screws ore 

10-32 lI. 3/8"long (mex.) 

TOLERANCES TERMINAL 
a & b d, e, f, j, TERMINAL CUTOUT 

m, ", p, CUTOUT PROG. & 
r&s (2) SENS. 

17{, Xl X2 U. 3/S X 13/s 3/8 X 11)16 

17{, X2 X2 U. '/S X 13/s 3/8 x 1'Y{6 

Output Output Current (Amps.) 
Voltage 

KH Series Model Range At 50°C At 60°C At 71°C 

KH - 10/10 9.0-11.0 2.0 1.7 1.4 
KH -12/12 11.0 -13.0 1.8 1.5 1.3 
KH -15/15 14.0 -16.0 1.6 1.4 1.2 

Case 
Size 

B 
B 

Price 

$225.00 
225.00 
225.00 

K-12/12 - 0.50/0.50 11.0 - 13.0 0.500 6 155.00 
FOR OTHER VOLTAGES; CURRENT OR CASE SIZES K-15/15 - 0.15/0.15 14.0- 16.0 0.150 2 117 .00 

K-15/15 - 0.50/0.50 14.0 - 16.0 0.500 155.00 CONSULT FACTORY 

Mounting Accessories (All Series) 
Rack Adapters 

H R I·A - 3'12/1 height by 175/8/1 depth 
(can use with chassis slides). Price $60.00. 
Available power supply mounting combi· 
nations by case size are as follows: 

2C and IB 4B 
2C and lA 3B and lA 
lC, 2B and lA 2B and 2A 
le, 18 and 2A *18 aiid 4A 
lC and 3A *5A 

With suffix (·1) option (with no meter 
panels): 

lC and 4A 8A 
Added cost $10.00 

* Only four meter panels can be provided 
on front pane I. 

H R l·B - 3V2/1 height by 175/s/l depth 
(can use with chassis slides). Price $60.00. 
Available power supply mounting combina· 
tions by case size are as follows: 

10 and lC 10 and IB 10 and 2A 
NGle: Only 2 meter panels can be mounted 

on rack front. 
With suffix (·1) option (with no meter 
panels): 10 and 4A 

H R I·C-3'/2/1 height by 175/8/1 depth (can 
use with chassis slides). Picture not shown. 
Mounts 20 case power supplies. Price 
$60.00. 

H 0 B·l - 0 Series mounting bracket. 
F and G case size. Price $10.00. 

H 0 8·2 - 0 Series mounting 
H case size. Price $10.00. 

Note: Consult factory for special 
mounting configurations and 
quantity discount schedule. 

HR1·A 
Rack adapter accepts 

Grant, Jonathan, Chassis Trak 
and Zero Manufacturing 

Slides. 

HOB·2 HOB·l 

t'anels 

H M P·l -- '/4 Rack metered panel. 3'12" 
height, for use with rack adapters (includes 
voltmeter, ammeter, shunt, screwdriver voltage 
adjust, switch, pilot light and fuse. 
Price $50.00. 

H C P·l - '/4 Rack control panel. 3'/2/1 height, 
for use with rack adapters (includes screwdriver 
voltage adjust, switch, pilot light and fuse. 
Price $25.00. 

H 8 P·l - Blank panel. 3V2/1 height, '14 rack. Price $5.00. 

H B P·2 - Blank panel. 3V2" height, '/2 rack. Price $10.00. 

H B P·3 - Blank panel. 3V2/1 height, full rack. Price $10.00. 
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HR 1-A 
1 H Series Cease, 2 B cases, 1 A case 

Variations: 
1 H Series Cease, 1 B case, 2 A case; 

1 H Series C case, 3 D or K Series modules 

HR 1-A 
1 H Series Cease, 3 A cases 

Variation: 
1 H Series Cease, 3 D or K Series modules 

HR 1-A 
2 H Series Ceases, 1 B case 

Variations: 
2 H Series C cases, 1 A casej 

2 H Series Ceases, 1 D or K Series module 

ijJ, i1dMD SECTION 4000 

Build V'our Power Supply System ... 

HR 1-A 
1 H Series C case, 1 B case, 

1 A case, 1 D or K Series module 
Variations: 

1 H Series C case, 2 B cases, 1 A case; 
1 H Series C case, 1 B case, 2 A cases 

HR 1-A 
1 H Series B case, 4 A cases 

Variations: 
5 H Series A cases 

5 D or K Series modules 

HR 1-A 
4 H Series B cases 

Variation: 
4 D or K Series modules 

HR 1-A 
3 H Series B cases, 1 A case 

Variation: 
2 H Series B cases, 2 A cases 

HR 1-A-l 
8 0 or K Series modules 

Variations: 
8 H Series A cases 

4 H Series A cases, 1 C case 

HR 1-C 
2 H Series D cases 

HR 1-B 
1 H Series D case, 2 A cases 

Variation: 
1 H Series C case, 

4 D or K Series Modules 

HR 1-B 
1 H Series D case, 1 B case 

Variation: 
1 H Series D case, 1 B case 

Special Variation: 
1 H Series D case, 1 C case, 1 A case 

HR 1-B-l 
1 H Series Dease, 4 A cases 

Variation: 
1 H Series D case, 

4 D or K Series modules 

In this 3112" Rack . • • 

3%" high by 17%" deep. 
Slides available. Mounts in 

18" or deeper cabinets. 

With These Panels ... 

HBP-l HBP-2 
HMP-l - Mounts up to 4 in a rack Mounts up to 4 in a rack Mounts up to 2 in a rack 

HCP-l - Mounts up to 4 in a rack HBP-3 - Mounts 1 in a rack 

Send for your free system designer's manual. This manual includes detailed outline drawings printed on reproducible stock 
for your designing convenience_ 
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SECTION 4000 i4§.iibrJrtlm' m Optional Features 

Improved Combined Voltage Regulation, Suffix8$' "A!'; "AA" and "AAA" 
K & ,KH SERIES' QNLY' ,. , 
Suffix' "A" - Added CO,Sf $10.00, , 

Combined voltageregulatiqn' of ±0.05%. To order add, a suffix "A", to the 
mode,1 number ' " 

D & H SERIES DNLY, , 
Suffix'''AA'' - Added Cost $10.00 or 5% 'whichever is greater 

Combined voltage regulation of ±0.0~5% or, :±:0,.75 mY; whichever Is 
greater. .' " ." 

Suffi]! "AAA" --, Added 'Cost $30.00 or 15%' whichever is greater 
Combined voltage regulation of ±0.01% or ±0.5 mv, whichever is. greater. 
This feature shoul,d only be ordered in conjunction with suffixes "F" or 
!IFF" or UR'! or uP" and ,liT". 

Fixed Output,S~xes' "F" arid "FF" 
Suffix "F" - No Added 'Cost 

Output fixed as specified within Iliodel range to ±1 % or ±50 mv, whIch· 
ever is greater, ' 

Suffix "FF" ~ Added Cost $5.00 or 3% whicilever is greater 
Output fixed, assp'ecified within Model, range to ±0,.25% or ±15 mv, which· 
ever is greater. ' 

Remote Sensing, Suffix "s" _ Added. Cost $5.00 
D ,SERIES 

Two (2) additional terminals are provided in the base of the supply for 
connection, to' the remotely located load. Voltage drops in the ,load lines 
should not be allowed to exceed 0.5 vdc. Remote senSing leads should be 
shielded on long runs' to 'prevent pickup into the amplifier circuitry of 
the supply. 

K SERIES 
Three (3) additional terminals are provided in the base of the supply for 
connection to the remotely located load. Voltage drops in the load lines 
should not be allowed to exceed 0.5 VOC. Remote sensing leads should 
be shielded on long runs to prevent pickup into 'the amplifier circuitry of 
the supply. 

KH SERIES " . 
Three (3) 'extra terminals are provided above the connection for connection 
to the remotely located load. Voltage drops in the load lines should not be 
allowed to, exceed 0,5 VOC. Remote sensing leads should be shielded on 
long runs to prevent pick·up into the amplifier circuitry of the supply. 

Remote Programming, Suffix UP" _ Added Cost $5.00 (D Series only; 
Standard on H Series) 

Two (2) extra terminals' are provided In the base of the supply for con· 
nection ,of the ,remotely located trimpot. The standard internal trimpot will 
be shipped as a separate item with the supply. Use shielded leads on long 
runs to prevent pick·up into the amplifier circuitry of the supply. Pro· 
gramming resistance is as foll-ows: 

Output Voltage 
Model Group 

Programming ReSistance, ohms/volt 

0.9 to 10.8 
12.0 to 57.2 
63.0 to 240 

"A" Models 
180 to 200 
180 to 200 
300 to 333 

Std. Models 

84 to 102 
260 to 340 

Add Suffix "P" to the model number when 'ordering 
Remote Programming, Master Output Only, 
K Series Only, Sl!ffix "P'~ Added Cost $5.00 

One (1) extra termina,1 is provided in the base of the supply for connection 
to the remotely located trimpot. The standard internal potentiometer will be 
shipped as a separate item with the supply. Programming resistance is 84 
to 102 ohms/volt. Use shielded leads on long runs to prevent pickup into 
the amplifier circuitry of the supply. Add, suffix "P" to the model number. 

Built·in Overvoltage Protecti!!n, Suffix "0" (H series and J size of D 
Series). Added Cost $30.00, or 15% whichever is greater. 

This feature will drive the output voltage towards zero by electronically 
shorting the output, if the output increases above the preset level of 
125% to 135% of the nominal output voltage. Protection level can be set 
to other values within a satting accuracy of ±5%. The supply must' be 
turned "off" and then "on" to restore the output after the protection 
circuit has operated. This feature is available on the J Size and all H 
series modules only. Minimum voltage set point 5.5 vdc. 

230 VAC Input - Suffix "N". H Series Only 
Add $5.00 when ordered in A and B case sizes. No, additional charge when 
ordered in C, 0 and E case sizes. 

Wide Input Range - Suffix "W" - Added Cost $10.00 or 8% which· 
ever is greater. 

This feature will allow an expanded input voltage range of 95 vac to 132 
vac at 57-63 Hz. Derate output current by 25% on all models. 

To Order 
Specify power supply by model number along with suffixes for any optional 
features required. As an example, to order Model 0·14.6 - 0.200A with 
improved 0.01% regulation (SuffiX "AAA")I·With fixed output, (Suffix "F"), 
and with' 0.002% temperature coefficient Suffix "IT");, the complete model 
~umber would be 0·14.6 ·,,0.2QOAAAFIT. 

Cost additions to the base cost of $73.00 for 1·9 q~antity are $30.00 for 
Suffix "AAA", none for Suffix "F", and $25.00 for Suffix "IT" for a total 
cost of $128.00. 

S~venty·two (72) hour delivery,i:an be 'made on quantities of 2 pieces or 
less of each model ordered, except those with optIonal features. 
O,utline drawings and parts lists o~,ly furnished when requested. 

• For mixed models and optional feature discounts, consult local rep or 
Oynage directly. 

Seriu connection, Suffix "B" - Added Cost $1.00 or 2% whichever 
is greater (D & H Series only) 
, The supplies will operate into either conventional or complex loads with 

series connection, but should have a siUcon rectifier connected' externally 
across each of the two (2) outputs with the cathode of the rectifier being 
connected to Ihe + output terminal of the supply. The rectifier will protect 
the pass transistor sections of each supply 'from being' overvoltaged when 
the supply is driven, to cllt back by short circuiting the output. Modifi· 
cations are made internally to,the H series supplies only. Added cost: $1.00 
or 2% whichever, is greater. 

Fungus Proofing, Suffix "V" - Added Cost $10.00 or 3% whichever 
is greater 

Mll·V·173, varnish is used for fungi nutrient components. 

Improved Resolution of 'Adjustment, Suffix "R" 
Added Cost $10.00 or 5% whichever is greater 

Improved resolution of output voltage adjustment can be obtained on the 
"A" models only by adding suffix "R" to the model number. The resolu· 
tion and adjust span are, listed opposite the range of nominal output volt· 
ages of the supplies. Specify the nominal output required when ordering. 
Available on "A" models only. 

D & H SERIES 

Output Voltage ResolutIon 
Model Group Adjust Span, mv (wh lchever is greater) 

0.9 to 4.1 vdc ±50 1 mv 
4.5 to 6.7 vdc ±75 1 mv 
7.3 to 10.8 vdc ±100 0.01 % or 1 mv 

12.0 to 19.6 ±200 10 mv 
21.6 to 38.8 ±400 0.05% or 16 mv 
42.8 to 92.6 ± 1000 31 mv 
102 to 199 ±2000 39 mv 
218 to 240 ±4000 67 mv 

K & KH SERIES 

±10 ±250 12 MV 
±12 ±250 12 MV 
±15 ±250 12 MV 

Improved Tracking, Suffix "K" Added Cost $20.00 
Tracking of the -15 vdc outpu.! to the .+ 15 VOC output within ±0.005%/ 
°C. To order add a suffix "K" to the model number. 

Lower Temperature Coefficient, Suffix "T" Added Cost $10.00 
Temperature coefficient of ±0.015%/oC over the range of -20°C to 
+60oC. To order add a suffix "T" to the Iliodel number. 

Lower ·Temperature Coefficient, Suffixes "Tn, "TT" and "TTT" 
D & H SERIES ONLY 

Temperature Coefficient Range, Added 
Suffix (whichever is greater) ·C Cost 

liT" ±0.005%/oC or ±0.6 mv/oC -20 to 60 $20.00 or 10% 
,uTl" ±0.002%/oC or ±O.24 mv/oC o to 50 25.00 or 15% 
*'1m" ±0.001 %/oC or ±0.12 mv/oC o to 50 50.00 or 50% 

'Suffixes uTl" and "rn" are only available in conjunction with the follow· 
ing other optional features. Suffix uF" or "FF" or UR" or liP". 

Long Term, Stability, Suffixes "H", "HH" and "HHH" 

D & H SERIES ONLY 

Suffix 

*"H" 

*"HH" 

Long Term Stability 
(whichever is greater) 

±0.05% or 
±6 mv/month 

±0.02% or 
±2.4 mY/month 

±0.005% or 
+0.6 mY/month 

Short Term Stability 
(whichever is greater) 

±0.01% is 
±1.2 mv/8 hrs. 

±0,004% or 
±0.5 mv/8 hrs. 

±0.001% or 
±0.12 mv/8 hrs. 

Added 
Cost 

$30.00 or 20% 

50.00 or 50% 

90.00 or 100 % 

*Suffixes "H" and uHH" are only availa~le in conjunction with Suffi)( "TT" 
(and other required Suffixes). 

"Suffix "HHH" is only available in conjunction with Suffix "rn" (and other 
required Suffixes). 

Ordering Information 
Terms 
Terms are net 30 days, F.O.B. Bloomfield, Conn. Prices and specifications 
subject to change without notice. Blanket purchase agreements with releases 
over one (1) year are easily arranged. 

Warranty 
Oynage, Inc., warrants each product manufactured by them to be free from 
defects in material and workmanship. Our liability under this warranty is 
limited to servicing, adjusting or replacing any product returned to the 
faciory for that purpose within two (2) years after date of shipment. We 
assume no liability for consequential damages of any kind, and the pur· 
chaser, by acceptance of each product will assume all liability .for the 
consequence of its use or misuse by the purchaser, his employees, or others. 
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ISOVAR: Automatic Voltage-to-Current 
Regulation 

• Voltage monitoring in constant current mode 
• No compromise of current regulation 

through load 
It's the versatile isolated power supply; two op
erating modes-voltage and current regulation; 
0.002% current and voltage regulation; 0 to 40 
V, 175 MA output; 1.4" width allows 12 chan
nels in standard 19" rack; lO-turn pots set pre
cise maximum and operating values for current 
and voltage; guarded remote sensing leads; 
0.005%rC T.C. for both current and voltage; 
state-of-the-art integrated circuits design. 
Write for complete details and pricing informa
tion. (Tentative Specifications) 

QM Series lsoply® 

4QC and 4QP Series isoply@ 

ISOPLYS: Isolated-output DC power supplies for bridge 
circuits. Less than 5 p.V pop noise to ground, when used 
with a 350-ohm transducer. All silicon transistor regulated 
power supplies. Output voltage adjustable about ± 10% 
from nominal voltage. Available as chassis mounted with 
solder terminals (QC series) and as plug-in modules (QP 
series), 6 per 19-inch rack. Outputs from 1 V, 200 MA to 100 
V, If MA. Adjustable models, 4 to 16 V, 75 MA output(QM 
seriEs), 15 silicon devices, wire-wound resistors, 10-turn 
potentiometer stability of 0.05%/8 hours. Current limit
ing. Regulation, 0.02%; T.C. O.Ol%rr. Ripple: less 
than 0_005%. Remote sensing. 

APPLICATIONS: Power modules for use with: bridge 
circuits, ungrounded amplifiers, traveling wave tubes, 
screen rooms; for use as: servo references, floating bias, 
direct coupling, ground loop decoupling, slide wire power 
supply, battery substitutes. 

BRIDGE SIGNAL CONDITIONING 
UNITS: Conditions and prepares elec
trical signals from various strain sensi
tive resistance transducers. Incorporates 
Elcor 4 to 16V, 75 MA highly isolated 
low noise power supply. Variable con
trols-balance, voltage, span, and cali
bration-are lO-turn, high resolution, 
low T.C. potentiometers. For 4, 6, or 
8 wire systems. Convenient test and 
remote control features. 

Model SSC-416C 

DUAL POWER ISOPL Y 
• Isolated power for opera

tional amplifier 
• Precise regulation and 

tracking 
Compact power for printed cir
cuit board mounting; ± 15 VDC, 
200 MA; -15 V output tracks 
+15 Voutput; current limiting; 
0.005% voltage regulation; 
0.005%rC T.C.; 3"H x l"W x 
8"D. Write for complete details 
and pricing information. (Ten
tative Specifications) 

ISOLATED REFERENCE SUPPLIES: 
DC outputs of 6.2 V, 8.4 V, 9.0 V, and 
11.7 V, currents from less than 1 MA 
to 20 MA (fixed load). For floating po
tentiometers, retransmitting slide wires, 
wide range zero controls, bias, and 
many other voltage reference applica
tions. Available in mumetal cans for re
duced magnetic disturbance. 
ISOFORMERS: Isolation transformers: 
4 Wand 25 W; secondary winding and 
shield have high conductive and capaci
tive isolation from primary and case 
(ground or primary common). Line iso
lation .05p! and ground isolation 15pf. 
Output voltages from 6.3V to 150V for 
4 W models and to 600V for 25 W 
models. Standard input 117 VAC 50-
60 Hz; other inputs from 6.3 VAC to 
234 VAC available. Available up to 
6 KVA output. 

CURRENT INDICATOR AND INTEGRATORS: New solid state 
instruments; push button start-stop control and/or remote reset. 
APPLICATIONS: Nuclear experiments, spectroscopic and chromat
ographic analysis, flow totalizing, stress-strain testing, densitom
etry, illumination testing. Gives continuous indication of chemical 
reaction progress in coulombmetric experiments. Sensitivities to 
3 x 10-10 amperes. Specifications: 0.02% per hour drift, 0.2% 
reproducibility, 1% accuracy. Digital readout and electrical 
recorder output. 

'Power supplies with entire output circuitry highly isolated conductivelY and capacitively from ground 
(case) and ac input; used without causing a ground loop or adding to the existing noise level. 
True battery equivalent. 

Forcomplete informatIOn on all Elcor hIgh 
IsolatIon products, see your representa~ 

t,ve or write Elcor. 

........ / 
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E-TRDNICS 
MODULAR D.C. POWER SUPPLIES 
SELECTED RANGE MODULES & PROGRAMMABLE RANGE MODULES 
INTEGRATED CIRCUIT DESIGN 

GENERAL SPECIFICATIONS FOR .01% SUPPLIES 
INPUT 105-125 volts AC, 50-400 cycles per 

second 
LINE REGULATION Less than 0.01 % or 1 mv 

LOAD REGULATION Less than 0.01 % or 1 mv 
RIPPLE NOISE Less than 500 microvolts 

STABILITY Less than 0.01 % or 5 mv 18 hrs. 
RECOVERY TIME Less than 50 microseconds for 

instantaneous load changes 

OVERLOAD & Circuit reduces voltage 
SHORT CIRCUIT current simultaneously for overload 

or short circuit with automatic 
recovery after overload is removed. 

TEMPERATURE less than 0.01 % or 1 mv/oC 
COEFFICIENT 

OPERATING noc max. 
TEMPERATURE 

RESOLUTION Less than 0.05% 

OUTPUT IMPEDANCE Less than KEf 1 ohms REMOTE Nominally 200 ohms per volt 
PROGRAMMING 

CASE 
A B C D E SIZE 

31%2 3Y" 3'~. 2'~. 2,%, 

2 3'J:i, 3Y" 4'~. 2'31. 2,%, 

3 4 4 4'12 3 3 

4 6 4 5% 3 5 

5 8 4 67/8 3 67/8 

OPTIONS AVAILABLE: 

CONTROLS Voltage adjust, screwdriver control, 
self-locking pot on modules. 

TERMINALS Input, output and remote senSing, 
solder terminals 

CASE DIMENSIONS 
(Barrie strip terminals available) 

F G H 

1'%. 1/2 8-32 1/4 J{6 

1'%. 1/2 8-32 '14 J{6 

11/2 1%2 10-32 YJ6 1'31. 

2'12 1.%2 10-32 ~. 1% 

3~. 1%2 10-32 Yi6 2'/2 

Price 

K 

~. 

31. 

'%, 

'%, 

'%, 

L M N 0 
NET 
LBS. 

'18 K. 1/4 ~. 2'12 

'18 }{6 '14 31. 31/2 

7i. %, 31. 31. 8 

7i. %, 'K. 31. 12 

7i. %, 'K. 31. 17 

Consult the 

5 

5'12 

11 

15 

20 

A Overvoltage Protection .................................................. $15.00 

B 210-250 Volt Input ........................................................ $10.00 

C 110-220 Volt Input ........................................................ $15.00 

MANUFACTURERS & SALES OFFICES DIRECTORY 

in the eem yellow pages 

Add Suffix to end of Part Number for your local representative 

E-TRONICS • 5901 Noble Avenue, Van Nuys, Calif. 91401 • Phone (213) 787-5581 
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'gA,;iij". SECTION 4000 

E-TRDNICS 
SELECTED RANGE MODULES 
TWO ACCURACY MODELS .1% - .01% 

Output 
Voltage 

.1% .01% ± Adj. .1% .01% .1% .01% 
Model Price Model Price Range Model Price Model Price Model Price Model Price 

EA3-.Z5 55 E3-.Z5 70 EAIZ-.Z5 55 EIZ-.Z5 EAZ4-.Z5 55 EZ4-.25 70 
EA3-.5 60 E3-.5 75 EAI2-.5 60 ElZ-.5 

EAZ4-.5 65 EZ4-.5 80 EA3-1 65 E3-1 80 EAIZ-I 70 ElZ-I 
EA3-Z 70 E3-2 90 EAIZ-2 80 EAZ4-1 80 EZ4-1 100 
EA3-3 90 E3-3 110 EAIZ-3 125 EAZ4-2 125 EZ4-Z 150 
EA3-4 130 E3-4 160 EA12-4 135 EA24-3 140 EZ4-3 175 
EA3-5 140 E3-5 170 EAIZ-5 160 EAZ4-4 160 E24-4 200 
EA3-6 150 E3-6 185 EA12-6 180 EA24-5 180 E24-5 225 
EA3-10 190 E3-10 235 EPIZ-7 190 

I EM-.Z5 55 E4-.Z5 70 EAI4-.Z5 55 EI4-.Z5 70 EAZ8-.25 55 EZ8-.Z5 70 
I EM-.5 60 E4-.5 75 EAI4-.5 65 EI4-.5 80 EAZ8-.5 65 EZ8-.5 80 
I EM-I 65 E4-1 80 EA14-1 80 E14-1 100 EAZ8-1 80 EZ8-1 100 
Z EM-Z 70 E4-2 90 EAI4-Z 125 E14-2 150 EAZ8-Z 125 EZ8-2 150 
3 EM-3 90 E4-3 110 EA14-3 130 El4-3 160 EAZ8-3 140 E28-3 175 4 EM-4 130 E4-4 160 EA14-4 140 E14-4 170 
4 EM-5 140 E4-5 170 EA14-5 160 E14-5 200 EAZ8-4 160 E28-4 200 
5 EM-6 150 E4-6 185 EA14-6 180 E14-6 225 EA28-5 180 E28-5 225 
5 EM-lO 190 E4-10 235 EA14-7 190 E14-7 235 

I EA5-.25 55 E5-.Z5 70 I EA32-.25 55 E3Z-.Z5 70 

I EA5-.5 60 E5-.5 75 I EAI5-.Z5 55 E15-.Z5 70 Z EA3Z-.5 65 E3Z-.5 80 
2 EA5-1 65 ES-I 80 Z EAI5-.5 65 EI5-.5 80 3 EA32-1 80 E3Z-1 100 
Z EA5-Z 70 E5-2 90 3 EAl5-1 80 E15-1 100 

4 EA3Z-Z 125 E3Z-Z 150 4 EA15-2 125 EI5-Z 150 3 EA5-3 90 E5-3 110 
4 EA15-3 130 E15-3 160 5 EA3Z-3 160 E3Z-3 200 

4 EA5-4 130 E5-4 160 4 EA15-4 140 E15-4 170 5 EA3Z-4 180 E32-4 225 
4 EA5-5 140 E5-5 170 

5 EAlS-5 160 El5-5 200 5 EA5-6 145 E5-6 180 
5 EA15-6 180 E15-6 225 5 EA5-10 185 E5-10 230 
5 EA15-7 190 E15-7 235 EA36-.1 65 E36-.1 80 

70 
EA36-.Z5 70 E36-.Z5 85 

I EA6-.Z5 55 E6-.25 
2 EA36-.5 75 E36-.5 95 1 EAG-.5 60 E6-.5 75 EAI6-.Z5 55 EI6-.25 70 

2 EAG-I 65 E6-1 80 EAI6-.5 65 EI6-.5 80 3 EA36-1 125 E36-1 150 

3 EA6-Z 75 E6-2 95 EA16-1 80 E16-1 100 4 EA36-Z 155 E36-Z 190 
3 EA6-3 85 E6-3 105 EAI6-Z 125 EI6-Z 150 5 EA36-3 190 E36-3 235 
4 EA6-4 125 E6-4 155 EA16-3 130 E16-3 160 5 EA36-4 200 E36-4 245 
4 EA6-5 135 E6-5 165 EA16-4 140 E16-4 175 
5 EA6-6 150 E6-6 185 EA16-5 160 E16-5 200 
5 EA6-10 185 E6-10 230 EA16-6 180 E16-6 225 EMO-.l 65 E40-.1 80 

EA16-7 190 El6-7 235 2 EMO-.25 70 E40-.Z5 85 
EA7-.Z5 55 E7-.Z5 70 3 EMO-.5 95 E40-.5 115 
EAl-.5 60 E7-.5 75 I EAI8-.Z5 55 EI8-.25 70 3 EMO-I 125 E40-1 150 
EA7-1 65 E7-l 80 Z EA18-.5 65 E18-.5 80 4 EMO-2 155 E40-2 190 
EA7-Z 80 E7-Z 100 3 EA18-l 80 El8-1 100 

5 EMO-3 190 E40-3 235 EA7-3 90 E7-3 110 4 EA18-2 125 E18-Z 150 
EA7-4 140 E7-4 170 4 EA18-3 130 El8-3 160 5 EMO-4 200 E40-4 245 

EA7-5 160 E7-5 200 5 EA18-4 140 E18-4 175 
EA7-6 180 E7-6 225 5 EA18-5 160 E18-5 200 EA44-.1 65 E44-.1 80 
EA7-l0 200 E7-l0 245 5 EA18-6 180 E18-6 225 EA44-.Z5 70 E44-.Z5 85 

5 EA18-7 190 E18-7 235 
EA8-.Z5 55 E8-.Z5 70 EA44-.5 95 E44-.5 115 
EA8-.5 60 E8-.5 75 1 EA19-.Z5 55 EI9-.Z5 70 EA44-1 125 E44-1 150 
EAB-I 65 E8-1 80 Z EA19-.5 65 El9-.5 80 4 EA44-Z 155 E44-Z 190 
EA8-2 80 E8-Z 100 3 EA19-1 80 E19-1 100 5 EM4-3 190 E44-3 235 
EA8-3 135 E8-3 150 4 EA19-Z 125 E19-2 150 5 EM4-4 200 E44-4 245 EA8-4 145 E8-4 175 4 EAl9-3 130 E19-3 160 EAB-5 160 E8-5 200 5 EA19-4 140 E19-4 175 EA8-6 180 E8-6 225 5 EA19-5 160 E19-5 200 I EA4S-.1 65 E48-.1 80 
EA8-l0 200 E8-10 245 5 EA19-6 180 E19-6 225 Z EM8-.Z5 70 E48-.25 85 

I EA9-.Z5 55 E9-.Z5 70 5 EAl9-7 190 El9-7 235 3 EA48-.5 95 E48-.5 115 

I EA9-.5 60 E9-.5 75 3 EA48-1 125 E48-1 150 
2 EA9-1 65 E9-1 80 I EAZO-.Z5 55 EZO-.Z5 70 4 EM8-2 155 E48-Z 190 
3 EA9-2 80 E9-Z 100 Z EAZO-.5 65 E20-.5 80 5 EA48-3 190 E48-3 235 
4 EA9-3 125 E9-3 150 3 EA20-1 80 100 5 EA48-4 200 E48-4 245 
4 EA9-4 140 E9-4 175 4 EA20-2 125 EZO-2 150 
4 EA9-5 160 E9-5 200 4 EAZO-3 130 E20-3 160 
5 EA9-6 180 E9-6 225 5 EA20-4 140 E20-4 175 EA5Z-.05 65 E5Z-.05 80 
5 EA9-9 200 E9-9 245 5 EAZO-5 160 EZO-5 200 EA5Z-.l E5Z-.1 90 

5 EAZO-6 180 EZO-6 225 EA5Z-.Z5 E52-.Z5 95 
I EAIO-.Z5 55 ElO-.Z5 70 EA5Z-.5 E5Z-.5 125 I EAlO-.5 60 ElO-.5 80 I EAZZ-Z.5 55 EZZ-.Z5 70 
Z EAlO-l 70 ElO-I 90 2 EA2Z-.5 65 EZZ-.5 80 EA52-1 E52-1 160 
3 EAlO-2 80 ElO-2 100 3 EA22-1 80 E2Z-1 100 EA52-2 E52-2 200 
4 EAlO-3 125 ElO-3 150 4 EAZ2-2 125 EZZ-Z 150 EA5Z-3 E5Z-3 245 
4 EAH}.4 135 EIO-4 165 4 EAZZ-3 130 EZZ-3 160 
5 EAlO-5 160 ElO-5 200 5 EAZZ-4 140 EZZ-4 175 For higher voltage contact factory for 5 EAlO-6 180 ElO-6 225 5 EAZZ-5 160 E22-5 200 ranges 

5 EAlO-8 200 ElO-8 245 5 EAZZ-6 180 EZZ-6 225 bulletin covering modules up to 300 volts output. 

E-TRONICS • 5901 Noble Avenue, Van Nuys, Calif. 91401 • Phone (213) 787-5581 
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E-TRDNICS 
MODULAR D. C. POWER SUPPLIES 
DUAL OUTPUT MODULES 
INTEGRATED CIRCUIT DESIGN 

f.;J 

Price 

$ 90 
95 

105 
120 
140 
190 
225 

$ 90 
95 

105 
130 
140 
195 
225 

$ 90 
100 
120 
135 
155 
190 
225 

90 
100 
120 
135 
190 
225 

EDAl5-.l 90 
EDAl5-.25 100 
EDAl5-.5 120 
EDAl5-l 125 
EDAl5-2 1e5 
EDAl5-3 225 

EDAl8-.1 90 
EDAl8-.25 100 
EDAl8-.5 120 
EDAl8-l 165 
EDAl8-2 190 
EDAl8-3 225 

5901 Noble 

CASE DIMENSIONS 
(Barrier strip terminals available) 

B 

D 

Price 

ED5-.l $105 
ED5-.25 110 
ED5-.5 120 
ED5-l 135 
ED5-1.5 165 
ED5-2 215 
ED5-3 245 

ED7-.l $105 
ED7-.25 110 
ED7-.5 120 
ED7-l 145 
ED7-1.5 170 
ED7-2 215 
ED7-3 245 

EDlO-.l $105 
EDlO-.25 110 
EDlO-.5 135 
EDlO-l 150 
EDlO-1.5 175 
EDlO-2 215 
EDlO-3 245 

EDl2-.l 105 
EDl2-.25 110 
EDl2-.5 135 
ERl2-l 155 

1 
2 
3 
4 
5 
5 

2 
3 
4 
5 
5 

1 
2 
3 
4 
5 

EDl2-2 215 MODULE EDl2-3 245 

EDl5-.l 105 
EDl5-.25 115 Case 
EDl5-.5 135 Size A 8 C 0 
EDl5-l 140 

3'%, 3~, 3'~. 2'~. 2:'%, 1,%. '/2 ED1'5-2 210 
EDl5-3 245 

3'%, 3~, 4'~. 2'~. 2:'%, 1,%. 1/2 
EDl8-.l 105 
EDl8-.25 115 41/2 11/2 1%2 

ED18-.5 135 
EDl8-l 185 551a 2'/2 1%2 

EDl8-2 215 
EDl8-3 245 6¥. 6¥. 3J1. 1%2 

Avenue, Van Nuys, Calif. 91401 
See YELLOW SECTION for Local Offices, Phones 

Price 

105 
115 
135 
185 
215 
245 

90 ED24-.l 105 
105 ED24-.25 115 
125 ED24-.5 140 
165 ED24-l 185 
190 ED24-2 215 
225 ED24-2.5 245 

EDA28-.l 90 ED28-.l 105 
ERA28-.25 100 ED28-.25 115 
EDA28-.5 125 ED28-.5 140 
EDA28-l 165 ED28-l 185 
EDA28-2 190 ED28-2 215 
EDA28-2.5 225 ED28-2.5 245 

EDA35-.l 90 ED35-.l 105 
EDA35-.25 100 ED35-.25 115 
EDA35-.5 125 ED35-.5 140 
EDA35-l 165 ED35-l 185 
EDA35-2 190 ED35-2 215 

DIMENSIONS 
Approx. Wt. 
Net Shpg. 

H K L M N 0 Lbs. Lbs. 

8-32 '/. ",. ~. 1/, )1. 1/. ~. ')1. 21/2 

8-32 1/. %5 ~. 1/, )1. 1/4 ~. 1)16 31/2 51/2 

0-32 J1. 1'~. '%, ~. %, ~. ~. 11/, 11 

0-32 J1. 151a '%, ~. %, ~. ~. 11/, 12 15 

0-32 J1. 1/2 '%, ~.%, ~. ~. l1i, 17 20 

• Phone (213) 787-5581 
eem/1969 
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E-TRONICS 
HEAT SINK EXTRUSION 
TRANSISTOR PLATE 

"T" 
TRANSISTOR 
MOUNTING 

'NiblMa S ECTI 0 N 4000 

"P" 
PLAIN 

B 

i;nZI(;~a~.:. ;,"::c:;<i!. ;;;:ipime;~~~~ri.yA,.i .;" .. '>;j)ime;ri~ii@Bii . . ·iiS~n~~r~<t.~nlttiJ; ; .' ..... it>~~ii~~¥:i~#~~ . . 
T2X4X 2" 4" 72" $5.50 

T4X4X 4" 4" 72" $6.50 

P2X4X 2" 4" 72" $3.30 

P1X4X 1" 4" 72" $3.00 

MATING TONGUE & GROOVE ASSEMBLIES MAKE FOLLOWING HOUSING SIZES (see photos below.): 

Width: 3" 
Depth: 4" 
Use: T2X4X& PIX4X 

Width: 4" 
Depth: 5" 
Use: T4X4X& PIX4X 

Length for above assemblies cut to size. Minimum cutting 
charge $0.25 per cut. 

End plates also available: $1.00 each. 

Width: 4" 
Depth: 8" 
Use: T4X4X & P4X4X 

Minimum order: $25.00. 

Width: 4" 
Depth: 4" 
Use: T2X4X & P2X4X 

Width: 4" 
Depth: 6" 
Use: T4X4X & P2X4X 

Discount schedule: Mixed types may be combined for quan
tity discount. 

1-24 ft. 0%, 25-49 ft. 5%, 50-99 ft. 15%, 100-249 ft. 20%. 

E-TRONICS • 5901 Noble Avenue, Van Nuys, Calif. 91401 • Phone (213) 787-5581 
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OW COST 
POWER SUPPLY SERIES 

FOR IC'S 
ELASCO'S new LlC Series of low·cost 
high quality power supplies is de· 
signed expressly for the IC market. 
This series delivers 5 Volts D.C. at 
the power levels indicated in the 
chart shown below. Ripple and regu· 

lation specifications are commensu· 
rate with integrated circuit require· 
ments. All units are short·circuit 
proof and an over-voltage protection 
option is available. 

LlC5-7A 
LlC5-20A 

Input: 
Output Voltage: 
Line Regulation: 
Load Regulation: 
Ripple & Npise: 
Stability: 
Temperature Coefficient: 
Operating Temperature: 
Storage Temperature: 
Short Circuit Proof 
Overvoltage option available 

7 Amperes 

105·125VAC, 60 to 400Hz 
5VDC 

0.5% Max. 
0.5% Max. 

lOMV. RMS Max. 
+0.1 % After warm up 

Better than .05 % rC 
-20°C to +71°C 
-20°C to +85°C 

LlC5·7A 

LlC5·20A 

LlC5·40A 

5VDC 

5VDC 

5VDC 

20 Amperes 6 x 6 x 6 

49.00 

89.00 

149.00 40 Amperes 5~ x 19 x 8 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

elasco incorporated 
5 NORTHWOOD ROAD, BLOOMFIELD, CONN. 06002 
(203) 242·0708 

1924 See YELLOW SECTION for Local Offices, Phones eem /1969 



new 
DUAL-OUTPUT 
POWER SUPPLIES __ 
ELASCO'S new 2Q series of low·cost 
high quality power supplies is primarily 
designed for use with operational ampli· 
fiers. Two power levels are presently 

available, both mounted on the same 
size printed circuit card. As many as 
ten units can be mounted in a standard 
5% inch basket. 

Input: 
Output Voltage: 
Line Regulation: 
Load Regulation; 
Ripple & Noise: 
Stability: 

1IIIIIlllil111111'1 
105·125VAC, 60 to 400Hz Temperature coefficient: Better than .02%/"C 

± 15VDC, Dual Output Operating Temperature: -25°C to +71 °C 
0.1 % Max. Storage Temperature: -55°C to +85°C 
0.1 % Max. Short Circuit Proof 

2MV. RMS Max. Tracking Outputs 
±0.1 % after warm up Size: 4% x 41/2 x 1112" 

2Q15·100PC ± 15VDC 

2Q15·250PC ± 15VDC 

.1 Amp. $31.50 
each side 

.25 Amp. 
each side 

42.00 

IC5-5A MICROSOURCE POWER SUPPLY 
The new ELASCO Model IC5·5A 
power supply represents a real 
breakthrough in both technology 
and pricing. The use of a patented 
input regulator and new low cost 
silicon semiconductor devices has 
yielded an ideal source for power· 
ing your IC circuits and systems. 
The IC5·5A is small enough to 
mount on a P.C. card as an inte· 

gral part of your system, yet it is 
completely self·contained and will 
operate from any input frequency, 
50 hertz and up. The input regu
lator is not frequency sensitive 
and because of its low dissipation 
characteristics allows us to attain 
a power density of better than one 
watt per cubic inch. 

1111I8,illllll,18'1111 
Input: 105·125VAC, 50 to 1000Hz Temperature Coefficient: 
Output: 5VDC @ 5 Amperes, (±0.25V adjust) Operating Temperature: 
Line Regulation: 0.1 % Storage Temperature: 

Better than 0.05% 
-25°C to +65°C 
-55°C to +85°C 

IC5·5A 
Load Regulation: 0.1 % Short Circuit Proof 
Ripple & Noise: 0.1 % Protected Against Over·voltage Conditions 
Stability: ±0.1%, afterwarm·up Size: 3Vs x4% x 1%" 

1·4 $185.00 5·9 $175.00 10·24 $160.00 25·UP CONSULT FACTORY 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1925 



"2MS" SERIES dual-source power supplies 

" The 2MS Series of Dual-Source power supplies is 
used for laboratory and system applications where 
balanced or tracking output voltages are desired. 
Designed for use with operational amplifiers as well, 
these units feature twin outputs. The 2MS Series in
corporates two separate power S9urceS in a single 
compact case, typically 3~6 x 3% x 4 V:! inches. Spe
cial models with wider range of adjustments are 
available. 

• All Silicon • Tracking Outputs • Available in "z" Option 
_ Short Circuit Proof - Remote Sensing 

_ Twin Outputs • 0 to 71·C 

Series 

2MS 
2MS 
2MS 
2MS 
2MS 
2MS 
2MS 
2MS 
2MS 

"MS" SERIES minisource power supplies 

The "MS" Power Supply series delivers essentially 
fixed output voltage which may be fine adjusted 

Series 

± 1 V. This series is designed to deliver full rated MS 

power under worst case conditions of line voltage, MS 
load current and ambient temperature of 71 ·C with- MS 
out the use of complex heat sinking and/or referral MS 
to thermal design curves. Each and every Elasco MS 
power supply is designed to perform under worst MS 
case conditions on its own - WITHOUT THE USE MS 
OF EXTERNAL THERMAL CRUTCHES. This is why MS 
ELASCO can warranty all its catalog items uncondi- MS tionally for 10 YEARS. 

MS The "MS" series is completely serviceable. All 
components are accessible for checking and reo MS 
placement should there be a degradation in per· MS 
formance. The "MS" series is overload and short MS 
circuit proof and will. recover automatically upon MS 
removal of the overload condition. MS 

"SVS" SERIES transistorized power supplies 

The "SVS" Power Supply series delivers essentially 
fixed output voltage which may be fine adjusted 
± 1 V. This series is designed to deliver full rated 
power under worst case conditions of line voltage, 
load current and ambient temperature of 71 ·C with
out the use of complex heat sinking and/or referral 
to thermal design curves. Each and every Elasco 
power supply is designed to perform under worst 
case conditions on its own - WITHOUT THE USE 
OF EXTERNAL THERMAL CRUTCHES. This is why 
ELASCO can warranty all its catalog items uncondi
tionally for 10 YEARS. 

The "SVS" series is completely serviceable. All 
components are accessible for checking and re
placement should there be a degradation in per
formance. The "SVS" series is overload and short 
circuit proof and will recover automatically upon 
removal of the overload condition. Options for 
either panel or chassis mounting have been auto
matically built into this series. 

Series 

SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 
SVS 

Nominal Voltage 
from to 

5v 30v 
33v 50v 

5v 30v 
33v 50v 

5v 15v 
18v 30v 
33v 50v 

5v 30v 
33v 50v 

Nominal 
f"Om 

3v 22v 
3v 38v 
3v 28v 

24v 44v 
30v 38v 
40v 48v 
46v 52v 
46v 70v 
52v 68v 
72v 74v 
70v 74v 
76v 98v 
78v 98v 

100v 145v 
150v 200v 

Nominal Voltage 
from to 

4v 30v 
32v 44v 
46v 50v 
4v 16v 

18v 28v 
30v 32v 
34v 50v 

4v 22v 
24v 40v 
42v 50v 
4v 8v 

lOv 16v 
18v 32v 
34v 38v 
40v 50v 

4v 32v 

Current Price 
(ma) Case ($) 

50 A 95 
50 8 105 

100 S 105 
100 C 115 
250 82 115 
250 C 115 
250 C2 125 
500 C2 125 
500 E2 145 

Current Price 
(ma) Case ($) 

100 A 70 
250 8 75 
500 8 90 
100 8 70 
500 C 90 
500 D 100 
100 8 80 
250 C 85 

030 8 75 
250 D 85 
50 C 75 
50 C 80 

100 D 85 
100 D 110 
100 D 135 

Current Price 
(ma) Case ($) 

lA E 105 
1A F 135 
1A F 140 
2A F 135 
2A G 140 
2A G 160 
2A G 165 

3.5A G 145 
3.5A H 170 
3.5A J 210 

5A G 185 
5A H 210 
5A J 225 
5A J 275 
5A J 290 

lOA J 300 

e I a sea inc. / SEND FOR 24 PAGE CATALOG A 1167 FOR COM PLETE DETAILS ON ALL ELASCO SERIES 
5 NORTHWOOD ROAD, RLOOMFIELD, CONN 06002 
(2031 2420708 
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i@.i'D,ffld SECTION 4000 

E D L SERIES - ALL-SILICON hAND Yl RACK POWER SUPPLIES 

FOR BENCH OR RACK USE 

FULL OUTPUT RATING TO 51 DC AMBIENT COOL OPERATION LESS THAN 20°C TEMP. RISE 

3V2H X 8V2W X 11 D 3V2H X 5 5/.W X 8D 

DUAL OUTPUT SINGLE OUTPUT DUAL OUTPUT SINGLE OUTPUT 
MODEL EDt 3075-2 EDL 1515-2 EDt 3015-1 EDL 1530-1 EDt 3037-2 EDt 1575-2 EDt 3075-1 EDL 1515-1 

--

-VOLTS~ 
- --;-0- -- -

2 x 0 to 30V 2 x 0 to 15Y -0 to 30Y- -- Oto15V -- 2 x 0 to 30Y-
~----- ---

2 x 0 to 15Y o to 30V o to 15Y 
-AMPS- - .75A --e- 1.5A 

--
-~3A 

--- --~ ---- ------ ---
-.75A 

-~--

1.5A ____ . 3J ~A._ _..:: .7 5A 1.5A 
* PRIC[-

c----~--- --- --- - ~---- -- -- -----------

138.00 198.00 158.00 148.00 
*ALL PRICES FOB PHILADELPHIA. 

SLOT VOLTAGE MODULAR POWER SUPPLIES ARE AVAILABLE AS OEM MODELS (OPEN CHASSIS CONSTRUCTION, LESS THE 
ENCLOSURE) FOR HIGH VOLUME USE. 

ALSO THESE OEM MODELS ARE AVAILABLE WITH OUTPUT YOLTAGE STABILITY OF UP TO ±4 PPM/DC @ FULL OUTPUT 
CURRENTS, OR THEY CAN BE CUSTOMIZED TO YOUR SPECIFIC NEEDS. FOR DETAILED INFORMATION CONTACT FACTORY. 

VOLTS 
RANGE 

0-6 
0-12 
0-18 
0-24 
0-30 

4.5-6 
6-7.5 

7.5-9 
9-12 

12-15 
15-18 
18-21 
21-26 
26-30 

SLOT VOLTAGE MODULAR POWER SUPPLIES 

'A' PACKAGE 

4H X 5W x 3D 

SINGLE OUTPUT MODELS 
'A' PACKAGE 'B' PACKAGE 

MODEL MODEL 
AMPS MV- PRICE AMPS MV-

0.6 A1060 1.5 B1060 
0.35 A1012 1.0 B1012 
0.25 AlO18 0.75 B1018 
0.20 A1024 0.60 B1024 
0.15 A1030 0.50 B1030 
1.00 A1456 2.20 B1456 
1.00 A1675 69 2.20 B1675 
1.00 A1759 1.60 B1759 
0.75 A1912 1.50 B1912 
0.75 A1125 1.00 B1125 
0.75 AIl58 - -
0.75 A1181 - -
0.50 A1216 - -
0.30 A1260 - -

PRICE 

79 

SPECIFICATIONS ON ALL LISTED SUPPLIES 

'8' PACKAGE 

4H X 75/aW x 3D 

DUAL OUTPUT MODELS 
'A' PACKAGE 'B' PACKAGE 

AMPS MODEL AMPS MODEL 
(EACH) MV- PRICE (EACH) MV-

0.3 A2060 0.75 B2060 
0.18 A2012 0.50 B2012 
0.12 A2018 0040 B2018 
0.10 A2024 0.30 B2024 
0.08 A2030 0.25 B2030 
0.50 A2456 1.10 B2456 
0.50 A2675 85 1.10 B2675 
0.50 A2759 0.80 B2759 
0040 A2912 0.75 B2912 
0.35 A2125 0.50 B2125 
0.35 A2158 - -
0.35 A2181 - -
0.25 A2216 - -
0.15 A2260 - -

VOLTS 
PRICE RANGE 

0-6 
0-12 
0-18 
0-24 
0-30 

4.5-6 

95 6-7.5 
7.5-9 

9-12 
12-15 
15-18 
18-21 
21-26 
26-30 

STANDARD MODELS HI PERFORMANCE MODELS** 
INPUT VOLTAGE 105-125/210-250 VAC, 44-440 Hz 

LfNEREGULATION----------~---- -----0.25% -----0.01% 
~LOA1:JRtGULAtION. NL TO-F-L--- -------0.-1%- 0.01% 
-RIPPLE AND NOISE --------4MV 1 MY 
-r-R7\-NSlENf-RESPONSE--- ------ - -------50USEC-.-~-- 50 U SEC. 
TEM-PERATURCC-Ot-(FICIENT ~--~- ----- ------------- ----

0.005%/oC 0.05%/oC 
----or-ERATING-TEMPERATURE- --- - --------- - 0 TO 

71°C 
CASE TEM PERATU R E RTsE---~ -- ------_._-------

20°C MAX. 
SHORT CIRCUit-PROOF ---~ --- ------ --------

CURRENT LIMITING, AUTO RESET ELECTRONIC 
~EMotCStNSE--------

---- ------.-----"-----

YES 
CLJRFfENT DERATTNG----~ 

"----- ------ ---j:"ULLOUTPUT TO 51°C, LINEARLY DERATE TO 0 @ 71 DC 

INC. 
P.O. BOX 7837, PHILADELPHIA, PENNA. 19101 • TEL: (215) 925-9500 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1927 
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RIC SERIES 
The RIC Series consist of modular power supplies designed specifically for 
OEM applications requiring power for discrete or integrated circuit logic. 

Mechanical Features Electrical Features 
• Modular construction • ± 0.5% 0/ A regulation 

• Separate AC & DC 
barrier stri p 

• Maximum ripple & noise 15MV pk/pk 
• Electronic current limiting 

• Transformer has electro
static shielding 

• Built-in adjustable overvoltage protection 
• Automatic thermal overload protection 
• ± 10% output voltage adjustment 
• High efficiency 
• Remote sensing/programming 

RATINGS 

Size 1 Size 2 Size 3 

Output Output Output 
Model V A Price Model V A Price Model V A Price 

RIC 2-5 2 5 $100 RIC 2-10 2 10 $125 RIC 2-25 2 25 $295 

RIC 3-5 3.5 5 100 RIC 3-10 3.5 10 125 RIC 3-25 3.5 25 295 

RIC 4-5 4 5 100 RIC 4-10 4 10 125 RIC 4-25 4 25 295 

RIC 5-5 5 5 100 RIC 5-10 5 10 125 RIC 5-25 5 25 295 

RIC 6-5 6 5 100 RIC 6-10 6 10 125 RIC 6-25 6 25 295 

RIC 10-2.5 10 2.5 100 R!C 10-5 10 5 125 RIC 10-12 .n 12 '295 IV 

RIC 12-2.5 12 2.5 100 RIC 12-5 12 5 125 RIC 12-12 12 12 295 

RIC 15-2.5 15 2.5 100 RIC 15-5 15 5 125 RIC 15-12 15 12 295 

RIC 19-2.5 19 2.5 100 RIC 19-5 19 5 125 RIC19-12 19 12 295 

RIC 26-1.5 26 1.5 100 RIC 26-2.5 26 2.5 125 RIC 26- 6 26 6 225 

RIC 48-0.5 48 0.5 100 RIC 48-1 48 1 125 RIC 48- 3 48 3 225 
RIC 212-1 ±12 1.0 150 212-2 ±12 2 175 
RIC 215-1 ±15 1.0 150 215-2 ±15 2 175 

All units - input 100-130V RMS 47-63 Hz; output adjustable ± 10%, RIC 26 series 26V ± 4V. 
Size 1 -3V4H x 4V.W x 11V2L 101bs. 
Size 2 - 5H X 4V.W x 12L 141bs. 
Size 3 - 3V.H x av.w x 12l 351bs. 
Size 4 - 5H x av.w x 12L 451bs. 
Prices and specifications subject to change without notice. U.S. patents applied for. 

Specialists in Power Conversion Equipment 

Size 4 

Output 
Model V A 

RIC 2-50 2 50 

RIC 3-50 3.5 50 

RIC 4-50 4 50 

RIC 5-50 5 50 

RIC 6-50 6 50 

RIC 10-25 10 25 

RIC 12-25 12 25 

RIC 15-25 15 25 

RIC 19-25 19 25 

RIC 26-12 26 12 

RIC 48- 6 48 6 

Price 

$395 

395 

395 

395 

395 

395 
395 

395 

395 

325 

325 

ELECTRONIC MEASUREMENTS 
Division of Rowan Industries 
2 Crescent Place • Oceanport, N. J. 07757 • 201 - 229-5000 • TWX: 710-722-6592 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Electrical Features 

• 0.1 % regulation constant voltage 
or constant current mode 

• 10 MV RMS ripple maximum either 
voltage or current 

• Remote sensing/programming 

• Efficiency up to 85% 
• Automatic E/I crossover 
• Thermal overload protection 

Mechanical Features 
• Forced air cooling 
• Plug-in circuit boards 

SCR SERIES 

The SCR Series are high current power supplies de
signed for a wide variety of applications, particularly 
where operation in both the constant current mode and 
in the constant voltage mode is required. Use of active 
components in the filter section reduces ripple in either 
mode by factors as high as 100 to 1 over competitive 
designs. The unique filter design coupled with efficient 
cooling results in the smallest package size per watt 
possible. 

Ratings 
Size 1 Size 2 Size 3 

Output Output Output 

Model :# E I Price Model :# E I Price Model :# E I Price 

SCR 10-250 0-10 250 $1300 SCR 10-500 0-10 500 $1700 SCR 40-250 0-40 250 $2500 
SCR 20-125 0-20 125 1150 SCR 20-250 0-20 250 1500 SCR 50-200 0-50 200 2500 
SCR 30-100 0-30 100 1250 SCR 30-200 0-30 200 1600 SCR 100-100 0-100 100 2500 
SCR 40-60 0-40 60 925 SCR 40-125 0-40 125 1375 - - - -
SCR 80-30 0-80 30 900 SCR 80-60 0-80 60 1500 - - - -
SCR 120-20 0-120 20 900 SCR 120-40 0-120 40 1500 - - - -

SCR 160-15 0-160 15 900 SCR 160-30 0-160 30 1500 - - - -
SCR 250-10 0-250 10 900 SCR 250-20 0-250 20 1500 - - - -
SCR 500-5 25-500 5 1300 SCR 500-10 25-500 10 1700 - - - -

All units - input 188-242V 3 PH Y or delta 50-60Hz; For 480V nominal'± 10% input add suffix 0075 and add $150.00 to price. 
Size 1 - 7H x 19W x 200 
Size 2 - 8%H x 19W x 200 
Size 3 - 12'14 H x 19W x 200 
U.S. patent applied for. Prices and specifications subject to change without notice. 

Specialists in Power Conversion Equipment 

ELECTRONIC MEASUREMENTS 
Division of Rowan Industries 
2 Crescent Place· Oceanport, N. J. 07757 • 201 - 229-5000 • TWX: 710-722-6592 

See YELLOW SECTION for Local Offices, Phones 1929 
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RIC Accessories 

Rack Adapters 
Model # Size 

RA 4001-1 3112 
RA 4001-2 3112 
RA 4002-1 5114 
RA 4002-2 5114 

Type Price 

wI handles $35.00 
w/o handles 25.00 

wI handles 35.00 
w/o handles 25.00 

Accommodate up to 4 quarter-rack supplies or 2 half-rack. 
5"" rack adapters accommodate any combination of 3V2 of 
5"" models. Price includes one full. size blank panel. 

Panel Options 
Model Description 

P 4001 F Blank 3112 full panel 
P 4001 H Blank 3112 half panel 
P 4001 Q Blank 3112 quarter panel 

P 4002 F Blank 5114 full panel 

P 4002 H Blank 5114 half panel 
P 4002 Q Blank 5114 quarter panel 

Other Options 
Control set, including voltage adj. pot, switch, 

fuse, pilot light 
add suffix C to panel option Model # 

.1 Meter set, including voltmeter and ammeter 
add suffix M to panel option Model # 

Combination control and meier set 
add suffix CM to panel option Model # 

• Add to basic panel option price 

SCR Accessories 

SCR CROWBAR CIRCUIT PROTECTION 

Size 

Price 

$10.00 
10.00 

10.00 

10.00 

10.00 

10.00 

Price* 
$15.00 

25.00 

40.00 

Part No. Model 
Range 

Adjustment Response W D Price 

3003 
.3004 

3005 
3006 

3007 

3008 

SCR 10-250 4-12V 10,usec 17 x 5" 

SeR 10-500 4-12V 10,usec 17 x 5" 

SCR 20-125 8-24V 10,usec 17 x 5" 

SCR 20-250 8-24V 10,usec 17x5" 
SC'R 40- 60 16-48V 10,usec 17x5" 
SCR 40-125 16-48V 10,usec 17 x 5'" 

Factory installed Crowllar type. SCR Crowbar is shorted across load within 10 usee after 
which power supply is disconnected from line within approximately 10 ms. 

Prices and specifications subject to change without notice. 

Specialists in Power Conversion Equipment 

$300.00 
$400.00 

$250.00 

$300.00 

$200.00 

$250.00 

ELECTRONIC MEASUREMENTS 
Division of Rowan Industries 
2 Crescent Place' Oceanport, N. J. 07757 • 201 - 229-5000 • TWX: 710-722-6592 

See YELLOW SECTION for Local Offices, .Phones . eem/1969 



RE Series 
The RE Series is designed for both precise laboratory 
and systems use and features automatic cross-over to 
either constant voltage or constant current modes of 
operation. 

Features 
• .01 % regulation 
• Remote sensing/programming 
• Automatic E/I crossover 
• 0.5 MV RMS ripple 
• 1000 Ohms/volt programming constant 

Ratings 
Output 

Model # E I Size Price 

RE 40-5 0-40 5 $290.00 

RE 40-10 0-40 10 2 370.00 

RE 60-2.5 0-60 2.5 ,290.00 

RE 60-5 0-60 5 2 415.00 

NOTES: All units input: 105-125 VAC 50-63Hz. 
For meters add suffix M to Model and $25.00 to price 
For meters and front terminals add suffix ML to model and 

$30.00 to price. 
Size 1 - 3V2H x 19W x 17%0. 
Size 2 - 5%H x 19W x 16% D. 

HV Series 
The HV Series is a completely solid state medium voltage 
power supply. 

Features 
• .02% regulation 
• lMV RMS ripple 
• Automatic Ell crossovpr 
• Remote sensing/programming 

Ratings 
Model # E I Size Price 

HV 150-2M 0-150 2 31/2H x 19W x 15%0 $735.00 

HV 330-1 M 0-330 31/2H x 19W x 15%0 735.00 

All units 105-125V AC 50-63Hz 

C 600 Series 

Ratings 

The C 600 Series is designed for applications where precise constant current operation down to 
currents as low as 0.5 microamps is required. 

Output Ripple Size Model # 
Compliance Current 

Regulation 0.4% of setting + 
Full I Derated I Line . Load Neg. Pos. 

C 612 AM 0-100 100-260 1 ua-l00ma 0.15% 0.1% 0.5 ua 0.1 ua 31/4 x 19 X 91/4 

C 630 CM 0-200 200-280 10 ua-1A 0.15% 0.1% 4 ua 4 ua 8% x 19 x 15 

C633CM 0-300 300-420 2.2 ua-300ma 0.15% 0.1% 0.5 ua 0.1 ua, 51/4x19x15 

C636CM 0-600 600-730 2.2 ua-220ma 0.15% 0.1% 1 ua 0.2 ua 8%x19x15 

All units input 105-125Vac 50-63Hz; All units except 612A have a voltage limiter. 
For voltage limiting on C 612A add suffix Land $50.00 to price, delete either voltmeter or front terminals. 
Chopper stabilization improves stability to 0.2%; add suffix K and $95.00 to price. 

Specialists in Power Conversion Equipment 

ELECTRDNIC MEASUREMENTS 
Division of Rowan Industries 
2 Crescent Place • Oceanport, N. J. 07757 • 201 - 229-5000 • TWX: 710-722-6592 

eem/1969 . See YELLOW SECTION for Local Offices, Phones 

Price 

$320.00 

962.00 

500.00 

700.00 
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MIL SPEC SILICON, REPAIRABLE POWER MODULES 
Fully Meets MIL-E-4158, MIL-E-5400, MIL-E-16400, MIL-E-5272, MIL-T-21200 

(7~:·C·\ 
• FREE AIR j 

RATING , • 
............. 

;OUTPUT: 
VOLTAGE ,'CURRENT 

(DC1" " 
()"7VOe 0-500MA 
0.7 voe 0-1 AMP 
0-7VOe 0-2 AMP 
0>;"00 0·4 AMP 
0-7VOe 0·6 AMP 
0,1 voe 0·8 AMP 

/0, Q·J.ovoe, 0-50MA 
O'lOVUC; 0-250MA 

10-20 vue Q·50MA 
.1O:2:Q vue 0-250MA 

1l.i2 vee 0-4 AMP 
li:l:2VDe 0·6 AMP 
IH,2voe 0·8 AMP 

IH~VOC 0-500MA 
11-13\10e 0·1 AMP 
,l1;13\10C 0-2 AMP 

; 17·1SVOC 0·4 AMP 
, ;, .i7:i~YDe 0·6 AMP 
";17-18 VDe 0·8 AMP 

17;HivDC 0-500MA 
11.l\)VDe 0·1 AMP 
17·19 VDe, 0·2 AMP 

iO~30V~C 0·50MA 
20-30,vpe" 0·250MA 

,23·24 VDe 0·4 AMP 
23:24 VDe 0·6 AMP 
23.24,VOC 0·8 AMP 

23:25 VDe' 0-500MA 
23;25 VDe 0·1 AMP 

- 23-ZSYPC 0-2 AMP 

'" 27;28VOC 0·4 AMP 
27'28110(;; 0-6 AMP 
2N8VOe' 0·8 AMP 

1932 

SIZEWxDxH 
(INCHES) 

3·5/16 x 4·3/16 x 5·1/2 
4 x 4·3/4 x 5·15/16 
5·3/4 x 7-3/16 x 5·1/4 
6 x 8·15/16 x 6-5/16 
6 x 9·5/8 x 6-5/16 
6 x 10·5/16 x 6·5/16 

3x3x3·1/4 
3·1/4 x 3·1/4 x 4·31/32 

3x3x3-1/4 
3-1/4 x 3·1/4 x 4·31/32 

6 x 8·15/16 x 6-5/16 
6 x 9·5/S x 6·5/16 
6 x 10·5/16 x 6·5/16 

3·5/16 x 4·3/16 x 5·1/2 
4 x 4·3/4 x 5·15/16 
5·3/4 x 7·3/16 x 5·1/4 

6 x 8·15/16 x 6-5/16 
6-15/16 x 9-15/16 x 6-5/16 
6·15/16 x 10·5/8 x 6·5/16 

3·5/16 x 4·3/16 x 5·1/2 
4 x 4·3/4 x 5·15/16 
5·3/4 x 7·3/16 x 5·1/4 

3x3x3·1/4 
3·1/4 x 3·1/4 x 4·31/32 

6 x 8-15/16 x 6·5/16 
6·15/16 x 9-15/16 x 6·5/16 
6·15/16 x 10·5/8 x 6·5/16 

3-5/16 x 4·3/16 x 5-1/2 
4 x 4·3/4 x 5·15/16 
5·3/4 x 7·3/16 x 5-1/4 

6 x 8-15/16 x 6·5/16 
6·15/16 x 9·15/16 x 6·5/16 
6·15/16 x 10·5/8 x 6·5/16 

o through 310 VDC, 50 MA through 8 Amps 

Transpac CERTIFIED* Militarized Line 

Input: 103.5-126.5 VAC (standard) or 108-132 
VAC (specify) 50-440 cps 

Ripple: Less than 800 '"v RMS except 50 through 
310 VDC where ripple is less than 0.005% RMS 

Line Regulation: Less than :'::0.01% or 5 mv, 
whichever is greater, for full input change 

Load Regulation: Less than 0.05% or 8 mv for 
0-100% load change 

Transient Response: Less than 50 ,"sec for step 
line or load change 

Maximum Case Temperature: 115'C 
Free Air Operating Temperature: -55'C to +75'C 

(full tantalum type up to 1 ampere most 
models) -40'C to +75'C (semi-tantalum type 
above 1 ampere) full ratings, no external heat 
sinking 

Temperature Coefficient: Less than 0.01% per 
degree C or 3 mv 

Long Term Stability: Within 5 mv for 8 hours af
ter 20 minute warm-up (line, load, tempera
ture constant) 

OUTPUT 
MODEl PRICE VOLTAGE 

(DC) 

MS07P5 $315.00 27-29 VDC 
MSOn $355.00 27·29 voe 
MSOn $395.00 27·29 VDC 
MS074 $455.00 
MS076 $535.00 
MS078 $595.00 

30·40 vae 
30·40 voe 

MSOIP05 $220.00 31·32 vac 

MSOIP3 $285.00 31-33 VaG 

MSlOP05 $220.00 3133 vae 

MS10P3 $285.00 31-33 vac 

MS124 $455.00 40-50 voe 

MS126 $535.00 40-50 vae 

MS12S $595.00 44-45 VDC 

MS12P5 $315.00 44-46 VDe 
MS121 $355.00 44·46 voe 
MS122 $395.00 44-45 voe 
MS184 $455.00 
MS186 $535.00 

50,60 VDe 
5()"60 VDe 

MSI88 $595.00 

MSI8P5 $315.00 
58·60 VDe 

MS181 $355.00 59-61 VDe 

MS182 $395.00 59-61 VDe 

MS20P05 $220.00 60·70 vue 
MS20P3 $285.00 70-80 VDe 
MS,244 $455.00 
MS246, $535.00 
MS248 $595.00 

- 80-90 voe 

9,0:100 voc 
MS241'5 $315.00 iOO,ltovoe 
MS241 $355.00 150-160 VDe 
MS242 $395.00 

MS284 ", $455.00 
MS286 $535.00 

20(j,ZlOVOC 

250.260 voe 

MS288 $595.00 30()"310YDe 

Interconnection: Series or parallel operation 
Voltage Adjustment: External screwdriver voltage 

control 
Remote Voltage Control: Provision for external 

control of output voltage 
Remote Sensing: Remote sensing facilities 

provided 
Short Circuit Protection: Automatic short circuit 

protection and automatic recovery 
Output Connection: Ungrounded outputs, either 

positive or negative terminals may be 
grounded 

Transistor Types: MIL-STD·701 and MIL-S-19500 
Military Specs: MIL·E-4158, MIL-E-5400, 

MIL-E-16400, MIL-E-5272, MIL·T·21200 where 
applicable 

'Certificate of Conformity by independent laboratcry 
supplied on request. 

SIZ£ W x 0 x H CURRENT MODEL PRICE (INCHES) 

0·500MA 3·5/16 x 4·3/16 x 5-1/2 MS28P5 $315.00 
0·1 AMP 4 x 4·3/4 x 5·15/16 MS281 $355.00 
0·2 AMP 5·3/4 x 7·3/16 x 5·1/4 MS282 $395.00 

0-50MA 3 x 3 x 3·1/4 MS30P05 $235.00 
0·250MA 3·5/16 x 4·3/16 x 5·1/2 MS30P3 $295.00 

0·4 AMP 6-15/16 x 9·1/4 x 6-5/16 MS324 $455.00 

0·500MA 3·5/16 x 4·3/16 x 5·1/2 MS32P5 $315.00 
0·1 AMP 4 x 4·3/4 x 5·15/16 MS321 $355.00 
0·2 AMP 5·3/4 x 7·3/16 x 5·1/4 MS322 $395.00 

0·50MA 3-1/4 x 3-1/4 x 4·31/32 MS40P05 $235.00 
0·250MA 3-5/16 x 4·3/16 x 5·1/2 MS40P3 $295.00 

0·4 AMP 6-15/16 x 9-1/4 x 6·5/16 MS454 $575.00 

0·500MA 4 x 4·3/4 x 5·15/16 MS45P5 $390.00 
0·1 AMP 5·3/4 x 7·3/16 x 5-1/4 MS451 $405.00 
0·2 AMP 6 x 8,'15/16 x 6·5/16 MS452 $430.00 

0·50MA 3·1/4 x 3-1/4 x 4·31/32 MS50P05 $235.00 
0·250MA 3·5/16 x 4·3/16 x 5·1/2 MS50P3 $350.00 

0·4 AMP 6·15/16 x 9·1/4 x 6·5/16 MS604 $575.00 

0·1 AMP 5·3/4 x 7·3/16 x 5·1/4 MS601 $405.00 
0·2 AMP 6 x 8·15/16 x 6·5/16 MS602 $430.00 

0·100MA 3-1/4 x 3·1/4 x 4·31/32 MS60P1 $315.00 

0·100MA 3·1/4 x 3·1/4 x 4·31/32 MS70P1 $315.00 

0·100MA 3·1/4 x 3·1/4 x 4-31/32 MS80P1 $315.00 

0·100MA 3·1/4 x 3·1/4 x 4·31/32 MS90Pl $315.00 

0-100MA 3-1/4 x 3·1/4 x 4·31/32 MSIOOPI $315.00 

0·100MA 5 x 5-3/4 x 6 MSl50Pl $395.00 

O·100MA 5x5·3/4x6 MS200Pl $395.00 

O·IOOMA 5x5-3/4x6 MS250Pl $395.00 

0·100MA 5 x 5-3/4 x 6 MS300Pl $395.00 

ELECTRONIC RESEARCH ASSOCIATES, INC. 
•

,11 
tIZa •• B7 SAND PARK ROAD, CEDAR GROVE, NEW JER,SEY 07009 (201)239-3000 

SUBSIDIARIES: ERA Acoustics Corp .• ERA Dynamics Corp .• Astrocom Inc .• The Magitran Company 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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OUTPUT 
VOLTAGE 

(DC) 

0-$ VOC 
0.5·Voe. 
0.5VOC 

' •.... (1;5.'100 

'·':;~i.~~; 
·l~.VtJC 
.• 1<3VOO: 
.. 1.3.vDli .. 

3·5VOC 
3·5VOC 
3'5,VOC 

5:7VOC 
S-7VOC 
5·'7VOC 

5-6 'IDe 
5.& 'IDe 

5·7 voe 
5·7 VOC 

i@"iij'MM S Eell 0 N 4000 

TRANSPAC®SILICON, REPAIRABLE POWER MODULES ........ 
/'71°2'\ 
: FREE AIR: 0 through 310 VDC, 50 MA through 40 Amps 
... RATING .: 
.................. Ultra-Compact Standard Silicon Line 

Input: 105-125 VAC, 50-400 cps 
Ripple: Less than 800 microvolts RMS except 

150 through 310 VDC which is .005% RMS 
Line regulation: Less than :±OO.OI % or 5 mv 

for full input change 
Load regulation: Less than 0.05% or 8 milli

volts for 0-100% load change 
Voltage adjustment: External screwdriver 

voltage control 
Output connection: Ungrounded outputs, 

either positive or negative terminals may 
be grounded 

Transient response: Less than 50 micro
seconds 

Free air operating temperature: -20'C to 
+71 'c, full ratings, no external heat 
sinking 

Maximum case temperature: 1l0'C (15 to 40 
Amps 125'C) 

Temperature coefficient: Less than 0.01% per 
·C or 3 millivolts 

Long·term stability: Within 5 millivolts for 8 
hours 

Heat sinking: Internal, convection choled 

REPRESENTATIVE MODELS REPRESENTATIVE MODELS 

SIZE W x D x H CURRENT (INCHES) MODEL .. PRICE CURRENT SIZE W x D x H 
(INCHES) 

0-200MA 2-5/8 x 3-1/16 x 4-1/4 :::;' $175.00 
0-500MA 3-1/4 x 3·1/4 x 4-31/32 '. $195.00 

0-500MA 3-1/4 x 3:1/4 x 4-31/32 
0-1 AMP 3-1/4 x 4 x 5-15/16. 

0-1 AMP 3-1/4 x 4 x 5-15/16 $11051" $215.00 
0-2 AMP 4 x 4-11/16 x 5-15/16 $11052 $240.00 
0-4 AMP 5-9/16 x 7-1/4 x 5-3/4 .¥i054· $325.00 
0-8 AMP 8-3/4 x 7-5/8 x 6-11/16 .$11058 $390.00 

0-2 AMP 4-1/4 x 5 x 6-15/16 

0-4 AMP 6-1/4 x 7-5/8 x 6-1/8 
0-8 AMP 10-1/2 x 7-1/2 x 6-5/8 

15 AMP 9-1/16 x 11-13/16 x 7-1/2 S1I0215 $430.00 15 AMP 9-1/16 x 12-1/2 x 7-1/2 

25 AMP 9-7/8 x 12-1/2 x 7-1/2 $1:\0225 $515_00 25 AMP 13 x 15 x 7-1/2 

40 AMP 13 x 15 x 7-1/2 .. SR0240 . $635_00 40 AMP 16-1/2 x 16 x 7-1/2 

15 AMP 9-1/16 x 11·13/16 x 7-1/2 ;~1I0415 $430.00 . 0-500MA 3-1/4 x 3-1/4 x 4-31/32 
25 AMP 9-7/8 x 12-1/2 x 7-1/2 .SRMz!i $515.00 
40 AMP 13 x 15 x 7-1/2 :SR044(j" $635.00 

0-1 AMP 3-1/4 x 4 x 5-15/16 
0-2 AMP 4-1/4 x 5 x 6-15/16 

0-500MA 3-1/4 x 3-1/4 x 4-31/32 S1I6P5 $115.00 
0-1 AMP 3-1/4 x 4 x 5-15/16 'SRlil' $165.00 
0-2 AMP 4 x 4-11/16 x 5-15/16 $1162 $195.00 

0-4 AMP 6-1/4 x 7-5/8 x 6-1/8 
0-8 P.MP 10-1/2 x 7-1/2 x 6-5/8 

0-4 AMP 5-9/16 x 7-1/4 x 5·3/4 SRM $295.00 15 AMP 9-1/16 x 12-1/2 x 7-1/2 

0-8 AMP 8-3/4 x 7-5/8 x 6-11/16 S1I68 $390.00 25 AMP 13 x 15 x 7-1/2 

15 AMP 9-1/16 x 11-13116 x 7-1/2 SRo615. • $430.00 
·25 AMP 9-7/8 x 12-1/2 x 7-1/2 .SR~,. $515.00 

40 AMP 16-1/2 x 16 x 7-1/2 

0-500MA 3-1/4 x 3-1/4 x 4-31/32 
•. 5·7 Voe. .40 AMP 13 x )5 x 7-1/2 $645.00 0-1 AMP 3-1/4 x 4 x 5-15/16 

IH3VOe 0-500MA 3-1/4 x 3-1/4 x 4-31/32 

'S~22~:;! 
$115.00 

11·13.'100 0-1 AMP 3-1/4 x 4 x 5-15/16 $165.00 
11-13VOC 0-2 AMP 4 x 4-11/16 x 5-15/16 $195.00 

0·2 AMP 4·1/4 x 5 x 6-15/16 

0·4 AMP 6-1/4 x 7-5/8 x 6-1/8 
. 0-8 AMP 10-1/2 x 7-1/2 x 6-5/8 

11·12 VOO 0-4 AMP 5-9/16 x 7-1/4 x 5-3/4 i;~~;, $295.00 
11·12-'IQC 0-8 AMP 8-3/4 x 7-5/8 x 6-11/16 $390.00 

11-13VOe 15 AMP 9-1/16 x 12-1/2 x 7-1/2 .SRl21S. $445.00 
. 11-13 'IDe 25 AMP 9-7/8 x 12-1/2 x 7-1/2 stf122S . $515_00 

' .. 11·13 voe 40 AMP 16-1/2 x 15-1/4 x 7-1/2 .• SR124!1 $660_00 

13·15 voe 0-500MA 3-1/4 x 3-1/4 x 4-31/32 $lil~~ .. $155.00 
:la-15 VOC O-tAMP 3-1/4 x 4 x 5-15/16 SR141 •. ·.· $190.00 

15 AMP 9-1/16 x 12-1/2 x 7·1/2 
25 AMP 13 x 15 x 7,1/2 
40 AMP 16-1/2 x 16 x 7-1/2 

0-500MA 3-1/4 x .3-1/4 x 4-31/32 
0-1 AMP 3-1/4 x 4 x 5-15/16 
0-2 AMP 4-1/4 x 5 x 6-15/16 

13·15 'lOll. 0-2 AMP 4-1/4 x 5 x 6-15/16 ., SR1:42:.! $215.00 0-4 AMP 6-1/4 x 7-5/8 x 6-1/8 

14·15 VDe 0-4 AMP 6-1/4 x 7-5/8 x 6-1/8 ri;~}=. $315.00 
14-15 VDe 0-8 AMP 10-1/2 x 7-1/2 x 6-5/8 $410.00 

0-8 AMP 10-1/2 x 7-1/2 x 6-5/8 

0-100MA 3-11/32 x 3-9/16 x 6 
13·15VOe 15 AMP 9-1/16 x 12·1/2 x 7-1/2 :;$Rl:41S' $445.00 0-100MA 3-11/32 x 3-9/16 x 6 
13·15VOO 25 AMP 13 x 15 x 7-1/2 ,SRl425 $515_00 0-100MA 4 x 4-11/16 x 5-15/16 
1S.·15 'lot; 40 AMP 16-1/2 x 16.x 7-1/2 '. S1I144(1' $675.00 0-100MA 4 x 4-11/16 x 5·15/16 

OTHER DC MODULE TYPES 

Wide choice of additional stock DC modules covering voltage ranges from 5 
VDC through 20 KVDC at low, intermediate, and high current ratings. Military 
and industrial regulated, unregulated and high voltage types. Write for full 
catalog data. 

NON-REGULATED SILICON 
HIGH CURRENT POWER SUPPLIES 

Non·regulated silicon rectifier designs with ali com· 
ponents fully accessible. All units in one-half relay 
rack dimensions. Two units may be mounted side
by-side for 19" relay rack mounting. Front panel 
switch and pilot light; rear terminals. Ripple less 
than 1 volt, 5 models, 28 VDC, 5 to 40 amp ratings. 
Prices $105 to $260 • 

SOLID-STATE AC to AC 
FREQUENCY CHANGERS 

Stock units for conversion of 50-1000 cps 
input to 60 or 400 cps output. Power rat· 
ings up to 500 VA. Regulated, unregulated 
square wave and regulated sinusoidal out
put types. Prices from '$175 through 
$510 each. 

Send for 
complete 
ERA Catalog • 

' E6~~~~~~~~D'~~~~!~~~E~~!~~~0!~2~~:9_~!C. 
SUBSIDIARIES: ERA Acoustics Corp .• ERA Dynamics Corp .• Astrocom Inc .• The Magitran Company 
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SECTION 4000 i§§.iiijlffid 

• WIDE RANGE I LOW COST I DC POWER MODULE 
/ ........ ~.......... 4 through 60 VDC, 750 MA through 10 Amps 
~ 71 C i Input: 105·125 VAC, 50·400 cps Transient Response: Less than 50 
\ FREE AIR.: DC Output: 4·32 VDC or 30-60 VDC (see table) microseconds 

•••• RATING •••• • Regulator Type: Solid-state, all silicon Operating·Temperature: _20°C to +71°C 
••••••••••• semi-conductors free air, full ratings 

Features of all ERA 
Wide Range Modules 

• Wide range output voltage flexibility 
• Low and high current models 
• Single model serves all voltage 

requirements 
All silicon 
No heat sinking or air blow required 
Compact, fully repairable 
Automatic over·current protection 
Excellent long-term stability 
Minimal temperature coefficient 
Wide input range 
Remote sensing 
Series or parallel operation 
Ungrounded outputs 
Short circuit and transient protected 
Optional accessories 

Ripple: Less than 800 microvolts RMS or Temperature Coefficient: Less than 0.01% 
.005%, whichever is greater per degrees C or 3 millivolts 

Line Regulation: Better than ±0.01 %or Long·Term Stability: Within 8 millivolts 
5 mv for full input change (8 hours reference) 

Load Regulation: Better than 0.05% or 8 
mv for 0-100% load change 

Output 
Voltage Size WxDxH Weight 

(DC) Current (inches) (Ibs.) Model Price 

4-32 0-750 MA 4 x 4 X 61/2 6.2 LC32P7 $ 95.00 

4-32 0-2 amps 5x5x7 8.5 LC322 $120.00 

4-32 0-5 amps 63/4 x 81/2 X 71/4 16.8 LC325 $189.00 

4-32 0-10 amps 83/4 x 91/2 x 71/2 29.0 LC3210 $225.00 

30-60 0-1 amp 5x5x7 8.5 LC601 $145.00 

Over-VolJage Protector Option, Add $35.00 to above prices,and Suffix V to Model No. (Le. LC325V, etc.) 

WIDE RANGE I ULTRA COMPACT I DC POWER COMPACTS 

Output 
Voltage Current 

(DC) (71°C) 

1-33 0-500 MA 

1-33 0-1 amp 

1-18 0-2 amps 

1-33 0-2 amps 

/7i'~'2"i 
~ FREE AIR : 
.... RATING ./ ................ 

Size WxDxH 
(inches) 

3lf4 x 3lf4 X 5lf4 

3lf4 x 4 X 5'~, 

4 x 4')1, X 5'~, 

4lf4 x 5 X 67/8 

1 through 33 VDC, 500 MA through 8 Amps 
The WR Series of DC Compacts features 
the same high quality engineering and 
construction as the LC Series above. This 
series has been designed for applica
tions with minimum space requirements . 

Weight 
(Ibs.) Model Price 

3.5 WR33P5 $130.00 

5.1 WR331 $155.00 

6.5 WR182 $170.00 

7.8 WR332 $185.00 

Input: 105-125 VAC, 50-400 cps 
DC Output: 1-33 VDC or 1-18 VDC (see table) 
Regulator type: Solid-state, all-silicon 

semi·conductors 
Ripple: Less than 800 microvolts RMS 

or 0.005% whichever is greater 
Line regulation: Better than ±0.01 % or 

5 millivolts for full input change 
Load regulation: Better than 0.05% or 

8 millivolts for 0-100% load change 
Vernier voltage: Provision for external 

adjustment 
Transient response: Less than 50 

micro-seconds 
Operating temperature: -20°C to +71 °c 

free air, full ratings 
Temperature coefficient: 0.01% or 

3 millivolts per degrees C 
--- Long term stability: Within 5 millivolts 

or 0.02% (8 hours reference: line, load 
temperature constant) 

1-33 0-4 amps 

1-33 0-8 amps 

5U, x 7lf4 X 6lf4 

8'1'4 x 70/8 X 6'~, 

/7'i~'2\ 
~ FREE AIR : 
.... RATING ...-................ 

The versatile design of these modules 
permits the use of as many as 7 units to 
occupy a standard 5V2" panel and 19" 
relay rack assembly. 

Due to the wide range characteristics, 
a single model can serve many voltage 
requirements. ST series units are avali
able in either single or dual output 
models. 

13.3 WR334 $255.00 

22.5 WR338 $305.00 Heat sinking: Internal, convection cooled 

WIDE RANGE I SLIM TRAN I DC POWER MODULES 
1 through 63 VDC, 1 through 2 Amps 

Input: 105-125 VDC, 50-400 cps 
DC Output: 1-33 VDC or 1-63 VDC 

depending on model 
Regulator Type: SOlid-state, all silicon 

semi-conductors 
Ripple: Less than 800 microvolts RMS or 

0.005% wh ichever is greater 
Line Regulation: Less than ±0,01 % or 5 MV 

for full input change 

Output" 
Voltage Current" Size WxDxH 

(DC) (71°C) (inches) 

1-63 0-1 amp 23/8 x 161/2 X 51/4 

1-33 0-1 amp 23;8 x 16lf2 X 5lf4 Dual Dual 

1-33 0-2 amps 2'1'8 x 161/2 X 5lf4 

Load Regulation: Less than 0.05% or 8 MV 
for 0-100% load change 

Transient Response: Less than 50 
microseconds 

Operating Temperature: -20°C to +71 °c 
free air, full ratings 

Temperature Coefficient: Less than 0.01% 
or 3 MV per degrees C 

Long Term Stability: Within 5 MV or 0.02% for 
8 hours (line, load, temperature constant) 

Weight 
(Ibs.) Model Price 

7.5 ST1000 $165.00 

7.8 ST 1000-2 $195.00 

7.5 ST2000 $175.00 

'For higher current or voltage ratings two or more units may be connected In series or parallel 

•
. ELECTRONIC RESEARCH ASSOCIATES, INC • 

• : • 67 SAND PARK ROAD, CEDAR GROVE, NEW JERSEY 07009 (201)239-3000 

SUBSIDIARIES: ERA Acoustics Corp .• ERA Dynamics Corp .• Astrocom Inc .• The Magitran Company 
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'@oiihlmD SECTION 4000 

SILICON MAGITRAN®VARIABLE POWER SUPPLIES 

• All-Silicon Design 

o to 36 VDC, 2 Amps through 25 Amps 
Input: 105-125 VAC, 50-400 cps 
Regulation Line: ±O.Ol % or 5 mv 
Regulation Load: 0.05% or 8 mv 
Long Term Stability: Less than 8 mY, con-

stant line, load and temperature 
Ripple: Less than 1 mY, RMS 
Transient Response: Less than 50 Ilsec 
Operating Temperature: _20°C to +65°C 
Temperature Coefficient: O.Ol%IOC or 3 mv 

Model Voltage Current 

SL36-2M 0-36 VDC 0-2 amps 

Short Circuit Protection with automatic 
recovery 

Remote Sensing 
Parallel and Series Operation 
Vernier Voltage Control 
Output Terminals (Ungrounded) 
Reverse Voltage Protection 
Cooling: Convection 
Metering: Separate Current and Voltage 

Meters 

Size> HxWxD Price 

3-1/2 x 7-1/2 x 15-7/8 $235.00 

• Continuously Adjustable 0 to 36 VDC SL36-2/2M 0·36 VDC Dual 0-2 amps Dual 3·1/2 x 17 x 15-7/8 $465.00 

• Operating Temperature to +65°C SL36-4M 0-36 VDC 0-4 amps 3-1/2 x 17 x 15-7/8 $290.00 

• Automatic Short Circuit Protection SL36·8M 0-36 VDC 0-8 amps 5-1/4x 17 x 15-7/8 $355.00 
• Remote Sensing 
• Convection Cooled 

SL36-12M 0-36 VDC 0-12 amps 7 x 17 x 15-7/8 $455.00 

• Relay Rack or Bench Mounting SL36-25M 0-36 VDC 0-25 amps 10-1/2 x 17 x 15-7/8 $650.00 

'Relay rack mounting kit no charge. Provides for 19" rack mounting. 

OTHER MODELS: Model TRO 40M, 0 to 40 VDC @ 0 to 500 MA $130_00 I Model THK5-15LM, 0 to 5000 VDC @ 0 to 15 MA $345_00 

SOLID STATE AC REGULATOR Sinusoidal Output, Modular Design Model Rating Weight Price 

Model RT 250 

FEATURES 
Sinusoidal output 
Precision RMS regulation 
Compact, modular design 
Minimum magnetic field or RFI 
Wide input range 47-440 cps 
Wide load power factor range 
Remote sensing 
Overload and short-circuit protected 
71 ·C Free air rating 
Fully repairable 

RT 250 250 VA 

RT 500 500 VA 

RT 1000 1000 VA 

Input: 105-130 VAC. 47-440 cps. 
Line Regulation (RMS): Within 

± 0.1% for full input change, 
resistive load or within ± 
0.2% for +0.7 to -0.7 PF 
load. 

Load Regulation (RMS): Within 
0.2% for full load change, re
sistive, or within 0.5% for 
+0.7 to -0.7 load PF change. 

Wave Form Distortion: Less than 
5% (115 VAC input, unity 

131bs. $130. 

171bs. $175. 

221bs. $235. 

through 0.7 load PF.) 
Efficiency: Better than 75% rated 

load, 115 VAC input. 
Load Power Factors Range: +0.7 

PF through -0.7 PF. 
Response Time: Less than 16 

millisec. 
Operating Temperature: -20°C 

to 71°C free air, full ratings. 
Heat Sinking: Internal, convec

tion cooled. 

TRANSPAC®SOLlD·STATE DC to AC INVERTERS 
UNREGULATED (Square Wave) IT·B TYPES 
Wave form approximately square 

wave 
Self-excited designs with isolating 

feed-back transformers 
Output voltage, RMS value at nom

Inal input with taps provided for 
105, 115, 125 VAC 

Output voltage and frequency vary 
proportionately with input volt
age change 

Voltage regulation is within approx
imately 6% and frequency regu
lation within approximately ±2% 
for 50-100% load change 

Unit can be synchronized externa lIy 

REGULATED (Square Wave) SB TYPES 
Wave form approximately square 

wave 

MOPA designs, regulated oscillator
driver and isolating power 
amplifier 

Output voltage, RMS value at nom
inal input with taps provided for 
105, 115, 125 VAC 

Output voltage varies proportion
ately with input voltage change 

Output voltage regulation within 
approximately 5% for a 50-100% 
load change 

Frequency regulation within 
approximately ±1% for ±10% 
input change or 0-100% load 
change 

Unit can be synchronized externally 

REGULATED (Sine Wave) RS TYPES 
Sinusoidal wave form, approximate

ly 7% RMS distortion 
MOPA designs, stabilized oscillator 

and isolating power amplifier 
Output taps .provided for 105, 115, 

125 VAC 
Voltage variation less than ±1 % 

for full input load change 

Load voltage variation with 0-100% 
change is less than 6% 

Frequency regulation within ±1 % 
for either 10% input change or 
0-100% load change 

Magnetic regulator provides 
voltage regulation 

Unit can be synchronized externally 

60 CPS 
OUTPUT 

400 CPS "" ~!>'(II<'lll)"14 

OUTPUT 

60 CPS' 
OUTPUT 

, 115 VAC 6-1/8 x 5-15/16 x 6-1/2 
400 CPS ,'In,n,VA ,',n_',." 115 VAC 6-1/8 x 5-15/16 x 6-1/2 
OUTPUT " 115 VAC 6-1/8 x 5-15/16 x 6-112 • 

. 115 VAC 7-13/32 x 9'x 6.3/16 :',; .hlt''''''';:''''', 

,5liVA26.2!J 115 VAC 6-1/8 x 5-15/16 x 6-112in~ii!¥s.>;, $235.00 
60 CPS 10Q'VA2&-29 115 VAC 7·13/32 x 9 x 6-3/161'1'2106118 '" $260.00 
OUTPUT25liVA2~:,2li' 115 VAC 12 x 9 x 8 ~i~2l!ljRS $340.00 

400 cPS;~O'l?jl26-2l! 115 VAC 6-1/8 x 5-15/16 x 6-1/2 J'r254ft!, ,$240.00 
OUTPUT~(iQl/A, ,~&-~g, 115 VAC 7-13/32 x 9 x 6-3/16 ,tr2~ll4it$: ", $275.00 

:2l!0,VAZl!:t9 115 VAC 12 x 9 x 8if22~4~\" $365.00 

Note: All prices F.O.B. 
Cedar Grove, New Jersey 
Subject to change without notice 

•
• • E!~~~~~~~D~~~~!~~~E~J~!~~~!~~~~9_~!C. 
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m REGULATED & SEMI- REGULATED POWER SUPPLIES 

EL'ECTRD 

Electro offers a Wide selection of 
ruggedly-constructed, low voltage dc 
power supplies for use in design, de
velopment and testing of transistor 
circuitry, .. for servicing and opera
ting auto; aircraft, marinecraft radio 
and electronic equipment ... and for 
production line testing; industrial 
and educationaJ laboratory work and 
many other applications. 

Each model is precision made and 
engineered to give unequalled per
formance life per dollar. Features 
include: Voltage regulation, ac ripple 
filtering, adjustable output voltage, 
large easy-to-read meters, isolated 
output terminals, 1-year warranty. 

INPUT - Regulate!! Models: 105-125 
vac. 60 Hz Industrial and General 
Purpose Models: 117 vac 50/60 Hz. 
Models available to fit W.E. and 
EIA racks. Custom-design. or modifi
cation of standard units to your 
specifications. 

A 
B 

D E 

Selection Guide - Power Supplies for every need 
Output 

Model Figure Volts Current Line Reg. it* 

Max. 
Load Reg," Ripple, RMS 

REGULATED 

Meterstt 
DClmp. 
Ohms* Size (HxWxD) 

Price 
(net) 

PSR-12-2S A 0-25 0-500mA O.01%+2mV 0.01% 100uV 0-30Vj600mA .006 5-1/4)(3-1/8)(10 7 $110.00 

PSR-12-50 A 0-50 0-250mA O.01%+2mV 0.01% 100uV 0-60Vj300mA .02 5-1/4x3-1/8x10 7 --i-~ro.OO 
f--P':-S=;R:'-_"'500:.c_:.:32,-----+----'-B'-----t--.:.2-.:.32=---+--'o:c-1:.:5.=::A~'-'-+--'-0:.:.I"'%==-+--'-1:':.0"'%"-+-0:':.5"'%:':=,---t-'-0--'-50="V"',':'0-:':2"'5A:.,c..+--:':.0=-2--+-'-9-"'3/c4'X=I""4--'-I/':C4-"X1C,4-"'I"C/4- ---00-- 395.00 

f--P':-S=;R:'-_=~:':0-~5=-5-+--=B--t--=-2-'=::55=--+-0"'-1:':0~A'----+--'-0:':.I~%'------+--=-I:':.0~%'----+-0:':.5~%~,---t-'-~-'-75="V"-.~0-·~1'=::5A~+--:':0=-6--+-'-9-'=::3/"'4X=I-::-4-~I/~4~Xl"'4-"'I~/4'- 88 ~oo-
f--P:":S=;R:'-_=50:':0-~1=-25c-+--=B--t--=-2-'=::12"'5-+-"'0"'-5:':A:.,c..-f--'-0.:':I%"','------+--=-1:..:.0"'%'----+-0:.:.5~%~, ---t-'-0-..:.15=.,0"-V~, 0 ... -.=::5A~+--.:.:·25"---+-9=--.=::3/ ... 4X=I-::-4-~I/~4"Xl·'4c-· ... l~/4'---- --93--- -425.-00--

INDUSTRIAL 

Model Figure 

EF c 

EFB c ~:~: ~:: ~::5(1-5A) ~:~ 0-40/20V, ~::;1-5A) 7xI2x8-1/2 -36- 16500 

~:::~: ~:::i Loa:~~:;::lion. ~i::I~· % 0-5:~~;~t D:.i~::~nce 7X:~~:~I~~~::XD) .~! 1~;5~~~' $~5~~ 

l--...,E:;F::B::R::-.---+----+--'~:-~;:::----+-----'~:-:~:--+--:-~ ::::~5:----+--:~:";: :---t--:c~:-::~:c~"'20:;-V;-, --+-'"C:C::~:::5----- 8-3/4x19x8-i-/2-- -47 -' '-,85.00-
0-16 0-8 1.0 0.1 0-10A LO 

t---G=FL----+--::D--+--'O:--::12::-5---+--C~:-c5;-·+--:-I:::.5----+--:0':.5,-----+--:c0--:15O:0"'V-,0:--5:-A:----j'-----:Ic:.5:--- 9-3/4xI4-1/4xI4-1/4 - ~8 '-::'_ -'325-:Oii-'-

GFLR" 0-125 0-5 1.5 0.5 0-150V.0-5A 1.5 10-1/2xI9xI4-1/4 ____ f-!()()_ 345.00 

NFB D 0-32 0-15 0.4 0.75 0-50V,0-25VA 0.4 9-3/4xI4-1/4xI4-1/4 __ 84_~OO.cOtl_. 
NFBR" 0-32 0-15 0.4 0.75 0-50V.0-25A 0.4 10-1/2xI9xI4-1~~ _.E___ 320.00 

PS-5 D 0-55 0-10 0.8 0.5 0-75V,0-15A 0.8 9-3/4xI4-1/4xI4-1/4 ~~ .. __ '1.25...:.00._ 
PS-5R'" 0-55 0-10 0.8 0.5 0-75V,O-15A O.B 10-1/2x19x14-1/4 89 345.00 

PS-l000-32 0-32 0-30 0.2 0.75 0-50V,0-30A 0.::..2 ____ +9:"'-3:c/4"-Xc.,14:..-1"'/..c4XC1.9:..-01/4 103-- 398.00 
f--P:.cS=-_.:.:I000=-"'55=----+--'---+--'OO"-5=5'-----+-----'0':--2=0-f-.....:.0.=5----+-.:.0"'.5=-----+-.:.0-.:.75:ccV"-,.:.0-~3:::0A-::-. -+--0:'::.5 9-3/4XI4-1/4XI9-1/;;--I-' 113--- -398~OO-
1-...:...:::...:.::::...::=----+-.:......-+---"..:.=----+--......:.=--+-=-----+...:L:.::e:.. •• --I-..:...:~~:.::'--+--......:~-----+:....:2..:...:.:...:: .. ·=~..:.!..---1-----.-

0-8A 1.0 than 1% 0-150V.0'10A 1.0 9-3/4xI4-1/4xI9-1/4 120 I 425.00 PS-l000-125 0-125 

GENERAL PURPOSE 

1-__ ~D--6-12-T-----+--~---+--'O:..-1:..6 ____ +-----'0:..-1:.:0--1--.....:.0.=44~(:..3-:.:10~A:..) __ +-1~02~.5.:.:@,0c..5AA~I-+ ___ 0-_~~V~.-~-10-A __ -4:-----'O:.::.4:..4~(~..:.1.=::0~A_) __ -+_7_Xl~2X_8_-1~/2 ________ +-__ 2_2 ___ + $79:50 ___ _ ~8 !Jo.l0 0.3 (3-10A) 0.3 (3-10A) _ 

H 12 (adj.) 0-10 0.23 (3-10A) 0-20V,0-30A 0.23 (3-10A) 7xI2x8-1/2 30 99.50 
6 (adj.) O-~ 0.15 (3-20A) 0.15 (3-20A) , 

EC-l 12 (adj.) 0'5 1.4 0.5 None 1.4 10-3/4x4-3/8x6-1/2 12 =R95O--
I---=EC=--=-2--'-_~+-_::.H_-+__'O:..-1.:..:6'----_+-----'0:..-5=----t-_-::-l:.::.8 ____ -+_..:0.:..:.5'--_-+_.:.0-.::2:..0V:..c/.:.:10::.A.:...,.._+ __ I:.c.8=---____ +...:'.:.0-:=!.3/4X4-3/8X6-1/2 _--.16~8-""": ---1498t.5000-"': 

PS-30 G 12 (adj.) 0-30 0.12 (6-30A) 1 0-20V.0-50A 0.27 9-3/4xI4-1/4x1.~ 

PS-~ G 12 (adj,) O-~ 0.17 0-20V,0-50A 0.17 9-3/4xI4-1/4xl9-1/4 -8-7-'--'-298~OO 

3301-U K 

·Rack mounted version. 

"tOutput voltage change for each ampere of output current change, 

exc;ept on ~egulated units" ap'plles for either line or load. 

*No-Ioad to full-load unless otherwise speCIfied. 

ttAII2Yo accuracy except 5% for general purpose units. 

10 89.50 

**From 105-125VAC, 

Rectifiers: Selenium and Silicon (,Iavalanche" characteristics on Industrial units). 
Stocked at your electronic distributor. Write for full-line catalog. Prices subject t6 change without notice. 

ELECTRO PRODUCTS LABORATORIES, INC. Since .1936-Pioneers in low Voltag.e Power Supplies 

6125-P Howard, Chicago, Illinois 60648 Phone: 312/647-B744 

1936 See YELLOW SECTION for Local Offices, Phones eem/1969 



Elgar AC power sources are designed for 
conti nuous-duty operation and uti lizes 
all-silicon solid-state circuitry as well as 
the highest-grade components. The basic 
pcwer amplifier consists of two. ~C s~p
plies and a multiple-stage amplifier with 
an adjustable power output transformer. 

Control circuitry is mounted on a cir
cuit board with test points, and all ad
justment controls are available from the 
top of the unit. 

Standard output voltages of 28 V, 
115 V, or 230 V are available at the rear
panel terminal strip and at the front
panel connectors. 

The instruments are contained in rack
mount enclosures with a meter for out
put voltage monitoring, a power-ON in
dicator, an output voltage amplitude 
control, and a power switch circuit 
breaker located on the front panel. 

The output power frequency is estab
lished by a plug-in oscillator. Output fre
quency is 45 Hz to 10 KHz depending 
on the power ampl ifier selected. A variety 
of plug-in oscillators are available with 
frequency accuracies up to 0.0001 %. 

Single-Phase Power Amplifiers 

Model 

201 
501 
1001 
1000-1 

C-1000-1 

2000-1 

C-2000-1 

Output Power 

200 VA 
500 VA 
1,000 VA 
1,000 VA 
(2 pieces Model 501 in tandem) 
Model 1000·1 in rack mount 
enclosure 
2,000 VA 
(2 pieces Model 1001 in tandem) 
Model 2000-1 in rack mount 
enclosure 

Two-Phase Power Amplifiers 

Model 

153 
400-2 

C-400-2 

1000-2 

C-1000-2 

2000-2 

C-2000-2 

4000-2 

C-4000-2 

Output Power (Total) 

150 VA 
400 VA 
(2 pieces Model 201 intercon
nected for 2'11) 
Model 400-2 in rack mount en
closure 
1,000 VA 
(2 pieces Model 501 intercon
nected for 2'11) 
Model 1000-2 in rack mount en
closure 
2,000 VA 
(2 pieces Model 1001 intercon
nected for 2'11) 
Model 2000-2 in rack mount en
closure 
4,000 VA 
(2 pieces Model 2000-1 intercon
nected for 2</» 
Model 4000-2 in rack mount en
closure 

Three-Phase Power Amplifiers 

Model 

153 
400-30 

C-400-30 

400-3Y 

C-400-3Y 

600-3 

C-600-3 

1000-30 

C-1000-30 

1000-3Y 

C-1000-3Y 

1503 
1500-3 

C-1500-3 

2000-30 

C-2000-30 

2000-3Y 

C-2000-3Y 

3000-3 

C-3000-3 

6000-3 

C-6000-3 

Output Power (Total) 

150 VA 
400 VA 
(2 pieces Model 201 in 3'11 delta 
configuration) 
Model 400-30 in rack mount en
closure 
400 VA 
(2 pieces Model 201 in 3</>, 4 
wire wye configuration) 
Model 400-3Y in rack mount en
closure 
600 VA 
(3 pieces Model 201 in 3'11, 4 
wire wye configuration) 
Model 600-3 in rack mount en
closure 
1,000 VA 
2 pieces Model 501 in 3</> delta 
configuration) 
Model 1000-30 in rack mount 
enclosure 
1,000 VA 
(2 pieces Model 501 in 3'11, 4 
wire wye configuration) 
Model 1000-3Y in rack mount 
enclosure 
1,500 VA 
1,500 VA 
(3 pieces Model 501 in 3'11, 4 
wire wye configuration) 
Model 1500-3 in rack mount en
closure 
2,000 VA 
(2 pieces Model 1001 in 3'11 
de Ita configuration) 
Model 2000-30 in rack mount 
enClosure 
2,000 VA 
(2 pieces Model 1001 in 3'11, 4 
wire wye configuration) 
Model 2000-3Y in rack mount 
enclosure 
3,000 VA 
(3 pieces Model 1001 in 3</>, 4 
wire wye configuration) 
Model 3000-3 in rack mount en
closure 
6,000 VA 
(3 pieces Model 2000-1 in 3</>, 4 
wire wye configuration) 
Model 6000-3 in rack mount en
closure 
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ELGAR 
Model 201 
Single Phase 200 VA 
Solid-State 
Power Source 

Output Power: 0-200 VA, 1./>, (1 unit); 
0-400 VA, 2</>, (2 units); 0-400 VA, 3</>, 
(2 units)*; 0-600 VA, 3</>, (3 units); con
tinuous duty. 
Power Factor: Full current rating into 0.7 
lagging to 0.7 leading power factor loads. 
Output Voltage: Adjustable 0-32 VAC, 
0-130 VAC, or 0-260 VAC.** Full output 
power range 27-32 VAC, 110-l30 VAC, 
or 220-260 VAC. 
Output Configuration: 2-wire isolated 
from ground; either output can be 
grounded. 
Output Frequency Range: 45 Hz to 5000 
Hz at full power output; 5 KHz to 10 KHz 
at one-half power output. 
Wave Shape: Sine wave. 
Distortion: Less than 0.9% over 45 Hz to 
5000 Hz range at full output power. Less 
than 0.5% at mid band (100 Hz to 1000 
Hz) at full output power. Less than 2% 
5 KHz to 10 KHz at one-half output 
power. 
Load Regulation: ± 1 % no load to full 
load, 45 Hz to 5000 Hz, adjustable 
through zero for specific load conditions. 
±2% no load to one-half load, 5 KHz to 
10 KHz. 
Response Time: Less than 50 ",sec. 
Line Regulation: ±0.25% at full load 
vesus ±10 VAC change at 116' VAC in
put. ±0.25% at full load versus ±20 
VAC change at 230 VAC input. 
Short Circuit Protection: Automatic cur
curent limiting protects against overload 
or short circuit; amplifier recovers im
mediately when overload or short circuit 
is removed. 
Output Noise: 60 db below full output 
voltage. 
Input Power: 115 VAC ±10 VAC or 230 
VAC ±20 VAC***, 47 Hz to 63 Hz, single 
phase. (50 Hz to 425 Hz optional). 
Temperature Range: oac to 50aC opera
tional, -20a C to +85°C non-operational. 
Weight: Net approx. 60 Ibs., shipping ap
prox. 65 Ibs. 

*For 2 amplifier wye only: frequency range 
45 Hz to 2000 Hz at full power; ±l % 
regulation for balanced load. 

**Output voltage range selected by jumper 
change on rear panel terminal block. 

***Input voltage range selected by jumper 
change on inside terminal block. 
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ELGAR 
Model 501 
Single Phase 500 VA 
Solid-State 
Power Source 

Output Power: 0-500 VA, 1"" (1 unit); 0-
1000 VA, 2"" (2 units); 0-1000 VA, 3"" (2 
units)*; 0-1500 VA, 3"" (3 units); con
tinuous duty. 
Power Factor: Full current rating into 
o lagging to 0.7 leading. power factor 
loads. 
Output Voltage: Adjustable 0-32 VAC, 
0-130 VAC, or 0-260 VAC**. Full power 
range 27-32 V, 110-130 V, or 220-260 V. 
Output Configuration: 2-wire isolated 
from ground; either output can be 
grounded. 
Output Frequency Range: 45 Hz to 5000 
Hz at full power output. 
Wave Shape: Sine Wave. 
Distortion: Less than 0.9% over 45 Hz to 
5000 Hz range at full output power. Less 
than 0.5% mid band (100 Hz to 1000 Hz) 
at full output power. 
Load Regulation: ±1 % no load to full 
load, 45 Hz to. 5000 Hz, adjustable 
through zero for specific load conditions. 
Response Time: Less than 50 ,usec. 
Line Regulation: ±0.25% at full load 
versus ±10 VAC, change at 115 VAC in
put. ±0.25% at full load versus ±20 
VAC change at 230 VAC input. 
Short Circuit Protection: Automatic cur
rent limiting protects against overload or 
short circuit, amplifier recovers immedi
ately when overload or short circuit is 
removed. 
Output Noise: 60 db below full output 
voltage. 
Input Power: 115 VAC ±10 VAC or 230 
VAC ±20 VAC***, 47 Hz to 63 Hz, single 
phase. (375 Hz to 425 Hz optional). 
Temperature Range: OOC to 50°C opera
tional, -20°C to +85°C non-opera
tional. 
Weight: Net approx. 105 Ibs., shipping 
approx. 115 Ibs. 

*For 2 amplifier wye only: frequency range 
45 Hz to 2000 Hz at full power; ±1% reg
ulation for balanced load. ' 

**Output voltage range selected by jumper 
change on rear panel terminal block. 

***Input voltage. range selected by jumper 
change on inside terminal block. 

ELGAR 
Model 1001 
Single Phase 1000 VA 
Solid-State 
Power Source 

Output Power: 0-1000 VA, 1"" (1 unit); 
0-2000 VA, 2"" (2 units); 0-2000 VA, 3"" 
(2 units)*;0-3000 VA, 3", (3 units); con
tinuous duty. 
Power Factor: Full current rating into 0 
lagging to 0.7 leading power factor loads. 
Output Voltage: Adjustable 0-32 VAC, 0-
130 VAC, or 0-260 VAC.** Full power 
range 27-32 VAC, 110-130 VAC, or 220-
260 VAC. 
Output Configuration: 2-wire isolated 
from ground; either output can be 
grounded. 
Output Frequency Ranke: 45 Hz to 5000 
Hz at full power output. 
Wave Shape: Sine Wave. 
Distortion: Less than 0.9% over 45 Hz 
to range at full output power. Less than 
0.5% mid band (100 Hz to 1000 Hz) at 
full output power. 
Load Regulation: ± 1 % no load to full 
load, 45 Hz to .5000 Hz, adjustable 
through zero for specific load conditions. 
Response Time: Less than 50 ,usec. 
Line Regulation: ±0.25% at full load 
versus ±10 VAC change at 115 VAC 
input. ±0.25% at full load versus ±20 
VAC change at 230 VAC input. 
Short Circuit Protection: Automatic cur
rent limiting protects against overload 
or short circuit; amplifier recovers im
mediately when overload or short circuit 
is removed. 
Output Noise: 60 db below full output 
voltage. 
Input Power: 115 VAC ±10 VAC, 208 
VAC or 230 VA C±20 VAC***, 47 Hz to 
63 Hz, single phase. (375 Hz to 425 Hz 
optional). 
Temperature Range: OOC to 50°C opera
tional, -20°C to +85°C non-operational. 
Weight: Net approx. 210 Ibs., shipping 
approx. 220 Ibs. 

*For 2 amplifier wye only: frequency range 
45 Hz to 2000 Hz at full power; ±1 % load 
regulation for balanced load. 

**Output voltage range selected by jumper 
change on rear panel terminal block. 

-*-Input voltage range· selected by jumper 
change on inside terminal block. 
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ELGAR 
Model 153 
Three Phase 150 VA 
Solid-State 
Power Source 

Output Power: 0-150 VA per phase, 1",; 
0-75 VA per phase, 2",; 0-50 VA per 
phase, 3",; continuous duty. 
Power Factor: Full current rating into 0.7 
lagging to 0.7 leading power factor loads. 
Output Voltage: 0-130 VAC or 0-260 VAC, 
2 wire 1 phase. 0-32 VAC, 0-130 VAC, 
or 0-260 VAC, 3 wire, 2 phase. 0-32 VAC, 
0-130 VAC, or 0-260 VAC line to line, 3 
wire open delta, 3 phase. 0-32 VAC, 0-
130 VAC, line to neutral, 4 wire wye, 
3 phase. 
Output Configuration: All outputs isolated 
from ground, anyone phase or the neu
tral can be grounded. Voltage ranges are 
selected by strapping on rear panel con
nector. 
Output Frequency Range: 350 Hz to 10 
KHz at full power output. 
Wave Shape: Sine Wave. 
Distortion: Less than 0.5% over 350 Hz 
to 1000 Hz range at full power output. 
Less than 0.9% over 1000 Hz to 5000 Hz 
range at full power output. Less than 2% 
over 5 Hz to 10 KHz range at full power 
output. 
Load Regulation: ± 1 % no load to full 
load, 350 Hz to 5000 Hz; ±2% no load 
to full load, 5 KHz to 10 KHz; adjustable 
through zero for specific load conditions. 
Response Time: Less than 50 ,usec. 
Line Regulation: ±0.25% at full load 
versus ±10 VAC change at 115 VAC in
put. ±0.25% at full load versus ±20 
VAC change at 230 VAC input. 
Short Circuit Protection: Automatic cur- ' 
rent limiting protects against overload or 
short circuits, amplifier recovers immedi
ately when overload or short circuit is 
removed. 
Output Noise: 60 db below full output 
voltage. 
Input Power: 115 VAC ±10 VAC or 230 
VAC ±20 VAC*, 47 Hz to 63 Hz, single 
phase. (375 Hz to 425 Hz optional). 
Temperature Range: O°C to 50°C opera
tional, -20°C to +85°C non-operational. 
-Input voltage selected by strapping on in-

ternal terminal block. 
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ELGAR 
Model 1503 
Three Phase 1500 VA 
Solid-State 
Power Source 

Output Power: 1500 VA total, 500 VA per 
phase, continuous duty. 
Power Factor: Full current rati ng into 
zero lagging to 0.7 leading power factor 
loads. 
Output Voltage: 0-130 VAG line to neutral 
and 0-130 VAG line to line available 
simultaneously. 
Output Configuration: 3-phase, 4-wire 
wye; all outputs isolated from ground, 
anyone phase or the neutral can be 
grounded. 
Output Frequency Range: 45 Hz to 5000 
Hz at full power output. 
Wave Shape: Sine Wave. 
Oistortion: Less than 0.9% over 45 Hz to 
5000 Hz range at full output power. Less 
than 0.5% mid band (100 Hz to 1000 Hz) 
at full output power. 
Line Regulation: ±0.25% at full load 
versus ±10 VAG change at 115 VAC in
put. ±0.25% at full load versus ±20 
VAG change at 230 VAC input. 
Load Regulation: ±1 % no load to full 
load, 45 Hz to 5000 Hz, adjustable 
through zero for specific load conditions. 
Response Time: Less than 50 ,usec. 
Short Circuit Protection: Automatic cur
curent limiting protects against overload 
or short circuit; amplifier recovers im
mediately when overload or short circuit 
is removed. 
Output Noise: 60 db below full output 
voltage. 
Input Power: 115 VAG ±10 VAC or 208 
or 230 VAG ±20 VAC, 47 Hz to 63 Hz 
three phase. (375 Hz to 425 Hz optional). 
Temperature Range: O°C to 500 G opera
tional, -20° to +85°C non-operational. 
Weight: Net approx. 230 Ibs., shipping 
approx. 240 Ibs. 

ELGAR 
Model 1000 
Single, Two or Three Phase 
1000 VA Solid-State 
Power Source 

The Elgar Model 1000 AG power source 
is an all-silicon, solid-state power source 
designed for maximum flexibility and 
reliability. 

It utilizes two pieces of our industry
proven Model 501 housed in a single 
rack mount enclosure. These units can 
be interconnected to provide the follow
ing ouput power configurations: 
1000 VA, single phase, 
1000 VA, 2 phase, 
1000 VA, 3 phase, 3 wire delta, or 
1000 VA, 3 phase, 4 wire wye. 

Either amplifier will accept any of 40 
interchangeable single or multi phase 
plug-in oscillators covering the range of 
45 Hz to 5000 Hz, with accuracies from 
1 % to 0.0001%. Special oscillator 
modules are available providing ±0.01 % 
amplitude and phase regulation, or am
plitude and frequency BCD program
ming capability. 

The Model 1000 is ideally suited for 
automated and laboratory testing of gyro, 
aircraft and missile and space equip
ment, and for operation of 60 Hz power 
equipment overseas. 
Output Power: 
Model 1000-1*, 1.p. 
Model 1000-2, 2.p (500 VA/phase). 
Model 1000-30, 3.p, 3 wire delta {333 

VA/phase). 
Model 1000-3Y, 3.p, 4 wire wye, (333 

VA/phase) continuous duty. 
Power Factor: Full current rating into 
zero lagging to 0.7 leading for 1000-1 
and 1000-2; 0.7 lagging to 0.7 leading 
for 1000-30 and 1000-3Y. 
Output Voltage: 
Model 1000-1, 0-130 VAC or 0-260 VAC, 

2 wire. 
Model 1000-2, 0-32 VAC, 0-130 VAC, or 

0-260 VAG, 3 wire. 
Model 1000-30, 0-32 VAG, 0-130 VAG, 

or 0-260 VAG line to line, 3 wire open 
delta. 

Model 1000-3Y, 0-32 VAG or 0-130 VAG 
line to neutral (120/208), 4 wire wye; 
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Output Configuration: All outputs isolated 
from ground; anyone phase or neutral 
can be grounded. Voltage ranges are se
lected by strapping changes on rear 
panel terminal block. 
Output Frequency Range: 1000-1 & 
1000-2, 45 Hz to 5000 Hz at full power 
output. 1000-3D & 1000-3Y, 45 Hz to 
2000 Hz at full power output. 
Wave Shape: Sine wave. 
Distortion: Less than 0.9% full frequency 
range at full output power. Less than 
0.5% mid range (100 Hz to 1000 Hz) at 
full output power. 
Load Regulation: ± 1 % no load to full 
load over rated frequency range (1000-
3Y with balanced load), adjustable 
through zero for specific load conditions. 
Response Time: Less than 50 ,usec. 
Line Regulation: ±0.25% at full load 
versus ±10 VAC change at 115 VAC 
input. ±0.25% at full load versus ±20 
VAC change at 230 VAC input. 
Short Circuit Protection: Automatic cur
rent limiting protects against overload 
or short circuit, amplifier recovers im
mediately when overload or short circuit 
removed. 
Output Noise: 60 db below full output 
voltage. 
Input Power: 115 VAG ±10 VAG or 230 
VAC ±20 VAC**, single phase, 47 Hz 
to 63 Hz. (375 Hz to 425 Hz optional). 
Temperature Range: OOG to 50°C opera
tional, -20°C to +85°G non-operational. 
Weight: Net approx. 210 Ibs., shipping 
approx. 230 Ibs., with cabinet approx. 
280 Ibs. 
*Model dash numbers are for initial use 

ordering: units are field changeable for any 
configuration with appropriate asci lIator 
change. 

""Input voltage range selected by jumper 
change on terminal block. 
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ELGAR 
Model 2000 
Single, Two or Three Phase 
2000 VA Solid-State 
Power Source 

The Elgar Model 2000 AC power source 
is an all-silicon, solid state power source 
designed for maximum flexibility and re
liability. 

It utilizes two pieces of our industry
proven Model 1001 housed in a single 
rack mount enclosure. These units can 
be interconnected to provide the follow
ing output power configurations: 
2000 VA, single phase, 
2000 VA, 2 phase, 
2000 VA, 3 phase, 3 wire delta, or 
2000 VA, 3 phase, 4 wire wye. 

Either amplifier will accept any of 40 
interchangeable single or multi phase 
plug-in oscillators covering the range of 
45 Hz to 5000 Hz, with accuracies from 
1% to 0.0001%. Special oscillator 
modules are available providing ±0.01 % 
amplitude and phase regulation, or am
plitude and frequency BCO programming 
capability. 

The Model 2000 is ideally suited for 
automated and laboratory testing of 
gyro, aircraft and missile and space 
equipment, and for operation of 60 Hz 
power equipment overseas. 
Output Power: 
Model 2000-1, 1<1>. 
Model 2000'"~r 2<1> (1 KVA/phase). 
Model 2000-30, 3<1>, 3 wire delta, 

(667 VA/phase). 
Model 2000-3Y, 3<1>, 4 wire wye 

(667 VA/phase). ., 
Power Factor: Full etrrent ratmg into 
zero lagging to 0.7 leading for 2000-1 
and 2000-2; 0.7 lagging to 0.7 leading 
for 2000-30 and 2000-3Y. 
Output Voltage: 
Model 2000-1*,0-130 VAC or 0-260 VAC, 

2 wire. 
Model 2000-2, 0-32 VAC, 0-130 VAC, or 

0-260 VAC, 3 wire. 
Model 2000-30, 0-32 VAC, 0-130 VAC, or 

0-260 VAC line to line, 3 wire delta. 
Model 2000-3Y, 0-32 VAC or 0-130 VAC 

line to neutral (120/208), 4 wire wye. 

Output Configuration: All outputs iso
lated from ground; anyone phase or 
neutral can be grounded. Voltage ranges 
are selected by strapping changes on 
rear panel terminal block. 
Output Frequency Range: Model 2000-1 
& Model 2000-2, 45 Hz to 5000 Hz at 
full power output. Model 2000-30 & 
Model 2000-3Y, 45 Hz to 2000 Hz .at 
full power output. 
Wave Shape: Sine wave. 
Distortion: Less than 0.9% full frequency 
range at full output power. Less than 
0.5% mid range (100 Hz to 1000 Hz) at 
full output power. 
Load Regulation: ± 1 % no load to full 
load over rated frequency range (Model 
2000-3Y with balanced load), adjustable 
through zero for specific load conditions. 
Response Time: Less than 50 ,usec. 
Line Regulation: ±0.25% at full load 
versus±10 VAC change at 115 VAC in
put. ±0.25% at full load versus ±20 
VAC change at 230 VAC input. 
Short Circuit Protection: Automatic cur
rent limiting protects against overload 
or short circuit, amplifier recovers im
mediately when overload or short circuit 
removed. 
Output Noise: 60 db below full output 
voltage. 
Input Power: 115 VAC ±10 VAC or 230 
VAC ±20 VAC**, single phase, 47 Hz to 
63 Hz. (375 Hz to 425 Hz optional). 
Temperature Range: O°C to 50°C opera
tional, -20°Cto + 85°C non-operational. 
Weight: Net approx. 420 Ibs., shipping 
approx. 440 Ibs., with cabinet approx. 
500 Ibs. 
'Model dash numbers are for initial use 

ordering: units are field changeable for any 
configuration with appropriate osci lIator 
change. 

** Input voltage range selected by jumper 
change on terminal block. 
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ELGAR 
Super-Stable 
Solid-State 
Plug-I n Oscillator 
Modules 

For gyro drift and life testing, Elgar 
Super-Stable (S5) plug-in oscillator 
modules provide a stable-frequency, low
distortion signal for any of the Elgar AC 
power amplifiers. The plug-in oscillators 
are designed for one, two, or three-phase 
operation depending on the amplifier or 
combination of amplifiers selected. The 
Super-Stable oscillators are unique in 
that they use electronic servo tech
niques with remote sensing for amplitude 
and phase regulation. Output frequencies 
are available from 45 Hz to 9,600 Hz 
at 0.01% accuracy. The nominal output 
voltage must be specified along with the 
frequency when ordering any of the 
Super-Stable osci Ilators. 
Output Voltages (Typical): 28 VAC, 34 
VAC, 115 VAC. 
Output Configuration: 1<1>, 2<1> or 3<1>; 3<1> 
is 3-wire, open delta (floating). 
Output Power: Oepends on power ampli
fier selected. 
Power Factor: ±.7 (other power factor 
optional). 
Fixed Frequency (Typical): 400 Hz, 800 
Hz, 1,200 Hz, 9,600 Hz; other freqUen
cies optional. 
Distortion: Less than 0,35% total. 
Amplitude Stability: Load ±0.01 % no 
load to full load; Line±O.Ol % for 115 V 
±10 V; Time ±0.1 % for 1,000 hours 
under constant conditions; Specifications 
refer to full wave average value of wave 
form. 
Temperature Coefficient: ±0,005%/oC. 
Phase Accuracy: Adjustable to ±0.01 %. 
Phase Stability: ±O.P for 1000 hours. 
NOTE: Above speCifications apply when used 
with any Elgar AC power amplifier, 

Model Frequency Accuracy Phase 

441 - .01S5 400 Hz 0.01% 1 
442 - ,0155 400 HZ 0,01% 2 
443 - .0155 400 HZ 0.01% 3 
481 - .0155 800 Hz 0,01% 1 
482 - .0155 800 Hz 0,01% 2 
483 - ,0155 800 Hz 0.01% 3 
41201 - .0155 1,200 Hz 0,01% 1 
41202 - .0155 1,200 Hz 0.01% 2 
41203 - ,0155 1,200 Hz 0,01% 3 

Oscillator modules are available for any fre
quency from 400 Hz to 9,6 KHz and accur
acies to 0.01 %, 
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ELGAR 
Solid-State 
Plug-In 
Oscillator Modules 

The Elgar oscillators are contained in a 
plug-in enclosure which can be inserted 
into the front panel opening of an Elgar 
power source. The plug-in enclosure con
tains a horizontally-mounted printed cir
cuit board, and a terminal connector 
which mates with a similar connector in 
the power source. The 0.1% model is 
provided with a front panel access hole 
for a screwdriver frequency adjustment. 
The oscillators are available in 50, 60, 
400, 800, 3,200 and 4,800 Hz output 
frequencies, or any frequency from 45 Hz 
to 10 KHz on special order. 

Model Frequency Accuracy Phase 

400-A Externa I Osc. Adapter 
400-B Blank Osc. Module 
401-V Varia,~le (45 Hz to}O KHZ) ±l% 1 
402-V 2 
403-V 3 
451-.1 Fixed 50 Hz ±.1% 1 
452-.1 " " 2 
453-.1 3 
451-.01 ±.01% 1 
452-.01 " 2 
453-.01 3 
451-.0001 ±.0001% 1 
452-.0001 " 2 
453-.0001 3 
461-.1 Fixed 60 Hz ±.1 % 1 
462-.1 " 2 
463-.1 3 
461-.01 ±.01% 1 
462-.01 " 2 
463-.01 3 
461-.0001 ±.0001% 1 
461-.0001 " 2 
463-.0001 3 
441-.1 Fixed 400 Hz ±.l% 1 
442-.1 " " 2 
443-.1 3 
441-.01 ±.01% 1 
442-.01 2 
443-.01 3 
441-.0001 ±.0001% 1 
442-.0001 " 2 
443-.0001 3 
Special Plug-in Oscillator Modules are avail
able for: 
• Any frequency and accuracy (to .0001 %) 

from 45 Hz to 5,000 Hz. 
• Dual frequency (switchable). 
• Special purpose functions (programmable). 

ELGAR 
Decoder Programmer 
Solid-State 
Programmable Oscillators 

The Elgar DP Series of decoder program
mers are precision programmable oscil
lators which operate in conjunction with 
Elgar's wide range of AC power sources. 
The standard output voltage is 0-3 V rms, 
however, options are available to adapt 
to power amplifiers requiring other drive 
levels and, in particular, Option No. 6 
which provides 0-150 V rms at 25 milli
watts as a stimulus source. 

They are designed for automatic pro
grammed frequency selection, automatic 
programmed ampl itude selection, auto
matic programmed phase angle selection, 
and combinations of frequency and am
plitude and amplitude and phase angle. 

The DP Series is available in 1, 2 or 
3 phase configurations, 45 Hz to 10,000 
Hz frequency range, and with the appro
priate Elgar power amplifier, up to 6 KVA 
of output power. 
Salient Features 
Automatic frequency selection 
Automatic amplitude selection 
Automatic phase angle selection 
Continuous waveform amplitude 

programming 
Standard 8421 binary coded decimal 

system 
Frequency response: ±0.1 %. 
System amplitude stabi lity: ±0.01 % ver

sus 100% load change; ±0.01 % ver
sus ±10 V line change; ±0.1% for 
1000 hours under constant conditions. 

Frequency: Frequency Accuracy: ± 1 % of 
programmed value; Frequency Stability: 
0.02%OC; Frequency Programming Range: 
45 Hz to 10 KHz; Frequency Resolution: 
3 decades with 3 ranges 

Range 1: 45 Hz to 109.9 .... 0.1 Hz steps 
Range 2: 100 Hz to 1.099 KHz 

1 Hz steps 
Range 3: 1 KHz to 10.99 KHz 

10 Hz steps 
Frequency Response of Amplitude: 
±0.1 % of full output over frequency 
range. 
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Amplitude: Amplitude Programming 
Range: 0-130 V (0-32 and 0-260 op
tional); Output Signal to Power Amplifier: 
0-3 V RMS (0-150 V at 25 milliwatts 
optional); Amplitude Resolution: 100 MV 
from 1-130 V; Amplitude. Programming 
Accuracy: ±0.25% FS of range (half
wave average); Amplitude Stability: 
±0.1 % for 1000 hours at constant tem
perature, load and line; Temperature Co
efficient: ±0.005% / °C; Distortion: Less 
than 0.5%, less than 0.2% mid band 
200-1000 Hz; System Settling Time: 
lOOms, includes power amplifier. 
Phase (Applicable to 2 phase systems): 
Phase Programming Range: 0-360° in 
1 ° steps); Phase Programming Accuracy: 
±1°. 
Programming: BCD 8421 (parallel entry)' 
Option 1: Logic level "0" = 0 to +0.5 V' 
"I" = +3.5 V to +15 V; Option 2: Con~ 
tact closures; Option 3: Program storage; 
storage set time is 5ms; Option 4: Ex
ternal amplitude modulation; Option 5: 
±O-,l % amplitude programming accuracy; 
Option 6: Output voltage 0-150 VAC at 25 
milliwatts. For two or three phase out
puts, phase accuracies wi II be ± 1 ° 45 
Hz to 2 KHz, ±2° 2 KHz to 6 KHz (pro
grammed F and/or A). 
Programming Connectors: MS type (mat
ing connectors supplied). 
Input Power: 105-125 V or 210-250 V 
single phase, 47 to 425 Hz 100 watts 
maximum. 
Size: 3V2" h x 14" d x 19" wide, standard 
rack mounting. 
:,\ctual output voltage range and output power 
IS dependent on Elgar power amplier selected. 
Phase programming is not available with fre
quencv pr"gramming. 
Model DPI-A: Amplitude programming 
only (fixed frequency .01%). 
Model DPI-F: Frequency programming 
only (fixed amplitude). 
Model DP2-P: Phase programming only 
(fixed frequency .01% and fixed ampli
tude). 
Model DPI-AF: Amplitude and Frequency 
only (fixed phase). 
Model DP2-AP: Amplitude and Phase only 
(fixed frequency .01 %). 
Example: DPI-AF-13 would be ampl itude 
and frequency programming with stor
age, 8421 "IC" logic levels. 
Model DP2-XX-XX For two phase. 
Model DP3-XX-XX For three phase. 
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~~~~o!!ts 
Elgar AC line conditioners provide pure 
AC power by eliminating high-speed line 
and load transients as well as all other 
forms of power line disturbance. These 
versatile instruments feature response 
times 1,000 times faster (typically 50 
microseconds) than the fastest AC line 
regulator. All Elgar units are designed 
for continuous operation and are con
tained in rack-mount enclosures. The 
front panel has meters to monitor input 
and output voltages and load current, an 
overload indicator, and power circuit 
breaker. Cooling air is drawn in at the 
front panel and exhausted at the rear. 
Anyone using voltage-sensitive equip
ment needs isolation from high-speed 
line transients. Unconditioned power 
sources are subject to fluctuating high
speed voltage changes which can cause 
erratic operation, component failures, 
and a reduction in equipment life. In the 
case of sensitive measuring and data 
handling equipment, high-speed line 
transients often are the cause of er
roneous information. These unwanted 
transients, which occur on power lines, 
are voltage surges, high-voltage spikes, 
voltage dips, and low-voltage spikes. 
Frequencies are often in the megacycle 
range, with pulse durations ranging from 
one millisecond to just a few nano
seconds. High-frequency transients are 
most frequently caused by the operation 
of: arc welders, fluorescent lights, heat
ers cycling on and off, elevators, environ
mental chambers, shake tables, air con
ditioners, tape punches, thermal baths, 
etc. High voltage spikes appear on the 
power line each time the current is in
terrupted through an inductive load. 
Local user conditions such as intermit
tent heavy loads, long feeder lines, or 
mUltiple-customer use of common power 
sources cause low-voltage dips and low
voltage spikes. The speed and reliability 
of Elgar line conditioners completely 
eliminate unwanted transients, providing 
pure AC power. 
Line Conditioner Selection Guide 
Output Output 
Power Voltage 
(KVA) (VAC) 

Input 
Voltage 
(VAC) 

Input 
Freq. 
(Hz) Model 

0.5 115 95-135 60 7006 
1 115 95-135 50 6005 
1 115 95·135 60 6006 
1 115 95·135 400 6004 
1 230 190-270 50 6235 
1 230 190-270 60 6236 
2.5 115 95-135 50 3005 
2.5 115 95-135 60 3006 
2.5 115 95-135 400 3004 
2.5 230 190-270 50 3235 
2.5 230 190-270 60 3236 
5 115 95-135 50 5005 
5 115 95-135 60 5006 
5 230 190-270 50 5235 
5 230 190-270 60 5236 

NOTES 
1. Step-up or step-down combinations avail
able such as 230 V input & 115 V output. 
2. See text for detailed specifications. 

The top trace shows a sudden decrease 
in input line voltage. The bottom trace is 
the AC Line Conditioner output, showing 
the instrument's fast response time by 
lack of variation in sine wave output. 

n 

II iii 
1111 -II -~ .:ill I I 
The top trace is a distorted power input 
to the Line Conditioner. Output of the 
Line Conditioner shown on the bottom 
trace, is a pure, distoition~fiee sine wave. 

~ 8159 Engineer Road, San Diego, California 92111, Phone (714) 279-0800 
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ELGAR 
Series 6000 
High-Speed 
Solid-State 
AC Line Conditioners 

There are four models in this series: 
6005A, 6006A, 6235A, and 6236A. Ex
cept where noted, specifications are the 
~ame for all models. 
INPUT: 
Voltage: 95-115 V rms, 105-125 V rms, 
115-135 V rms, selectable by tap switch 
(6005A & 6006A); 190-230 V rms, 210-
250 V rms, 230-270 V rms, selectable by 
tap switch (Models 6235A & 6236A). 
Frequency: 47 to 53 Hz (Models 6005A 
& 6235A); 57 to 63 Hz (Models 6006A & 
6236A). 
Power: 1,600 watts max. 
Harmonic Distortion: 10% max. 
Isolation: 100 db common mode isola
tion; 1 pf power transformer primary to 
secondary coupling capacitance. Low 
side of input normally strapped to chas
sis but may be floated to 300 V rms. 
OUTPUT: 
Voltage: 115 V rms setable to 0.1 % 
(Models 6005A & 6006A); 230 V rms, 
setable to 0.1%, with 115 V rms optional 
(Models 6235A & 6236A). 
Voltage Instability: ±0.05% for 24 hours 
under constant line, load, and ambient 
temperature conditions. 
Power: 1,000 VA from unity to ±0.7 
power factor, 4,500 VA max. peak in
stantaneous power. 
Harmonic Distortion: 0.2% max. 
Line Regulation: ±0.025% for a ±10 V 
line change (Models 6005A & 6006A); 
±0.025% for a ±20 V line change 
(Models 6235A & 6236A). 
Load Regulation: 0.025% for a zero. to 
full resistive load change; 0.05% for a 
zero to full load change at ±0.7 power 
factor. 
Amplitude Temperature Coefficient: 
0.005% per degree C max. 
Peak Amplitude Instability: ±0.01 % 
cycle to cycle. 
Maximum Crest Factor: (for rated power 
output) 2.5 times. 
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Shunt Capacitance: Unit will operate 
with up to 100 !'f of shunt capacitance. 
Transient Characteristics 
Line (10% step change): Output transient 
will not exceed 0.5% peak amplitude. 
Implse Settling Time: 50 !,sec or less. 
Overload Indication: Front panel lamp il· 
luminates when load exceeds 1 KVA. Raw 
AC power is applied to load during period 
of illumination. 
Overload Protection: Excessive overload 
condition actuates front panel circuit 
breaker. 
GENERAL: 
Metered Input/Output: Switchable input/ 
output and output current monitoring 
on AC voltmeter. Meter accuracy ±3% 
full scale. 
Ambient Temperature: 0 to 55°C. 
Storage Temperature: -20°C to +85°C. 
Cooling: A blower provides internal forced 
air circulation; reversible air flow 
through front panel. 
Dimensions: 19/1 w x 7/1 h x 17112" d, for 
standard rack mounting. 
Net Weight: 105 lb. 
Shipping Weight: 115 lb. 

ELGAR 
Model 7006 
High-Speed 
Solid-State 
Line Conditioner 

Output Power: 500 VA. 
Response Time: Less than 50 !,sec. 
Regulation: ±0.05% (line and load). 
Output Harmonics: Less than 0.25% for 
up to 10% input harmonics. 
Input Voltage Ranges: 95·115 VAC, 105· 
125 VAC, 115·135 VAC, selected by tap 
switch. 
Input Frequency: 59 to 61 Hz. 
Output Voltage: 115 VAC. 
Power Factor: Full current rating up to 
0.7 leading or lagging, half current rat· 
ing to 0 leading or lagging. 
Operating Temperature: 0·50°C. 
Input Current: 7.5 amps max. 
Weight: Less than 35 lb. 
Size: 3lj2" h x 14" d x 19/1 w, standard 
rack mounting. 

ELGAR 
Series 3000 & 5000 
High-Speed Solid-State 
AC Line Conditioners 

There are eight models in this series: 
Models 3005A, 3006A, 3235A, 3236A, 
5005A, 5006A, 5235A and 5236A. Ex· 
cept where noted, specifications are the 
same for all models. 
INPUT: 
Voltage: 95·115 V rms, 105·125 V rms, 
115·135 V rms, selectable by tap switch 
(Models 3005A, 3006A, 5005A & 5006A); 
190·230 V rms, 210·250 V rms, 230·270 
V rms, selectable by tap switch (Models 
3235A, 3236A, 5235A & 5236A). 
Frequency: 47 to 53 Hz (Models 3005A 
3235A, 5005A & 5235Al; 57 to 63 Hz 
(Models 3006A, 3236A, 5006A & 5236A). 
Input Power: 4,000 watts max. (Series 
3000). 8,000 watts max. (Series 5000). 
Harmonic Distortion: 10% max. 
Isolation: 100 db common mode isola· 
tion; 1 pf power transformer primary to 
secondary coupling capacitance; low 
side of input normally strapped to chas· 
sis but may be floated to 300 V rms. 
OUTPUT: 
Voltage: 115 V rms, setable to 0.1% 
(Models 3005A, 3006A, 5005A & 5006A); 
230 V rms, setable to 0.1 %, with 115 V 
optional (Models 3235A, 3236A, 5235A 
& 5236A). 
Voltage Instability: ±0.05% for 24 hours 
under constant line, load and ambient 
temperature conditions. 
Output Power: (3000 Series) 2,500 VA 
from unity to ±0.7 power factor, 11,250 
VA max. peak instantaneous power. 
(5000 Series) 5,000 VA from unity to 
±0.7 power factor, 22,500 VA max. peak 
instantaneous 'Power. 
Harmonic Distortion: 0.2% max. 
Line & Load Regulation: ±0.05% for a 
±10 V line change and for zero to full 
load change (Models 3005A, 3006A, 
5005A & 5006Al; ±0.05% for a ±20 V 
line change and for zero to full load 
change (Models 3235A, 3236A, 5235A 
& 5236A). 

~ 8159 Engineer Road, San Diego, California 921:1, Phone (714) 279·0800 
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Peak Amplitude Instability: ±0.01 % 
cycle to cycle. 
Maximum Crest Factor: 2.5 times (for 
rated power output). 
Shunt Capacitance: Unit will operate 
with up to 100 !'f of shunt capacitance. 
TRANSIENT CHARACTERISTICS: 
Line (10% step change): Output transient 
will not exceed 0.5% peak amplitude. 
Impulse Settling Time: 50 !,sec or less. 
Overload Indication: Front panel lamp il· 
luminates when load exceeds KVA rating. 
Raw AC power is applied to load during 
period of illumination. 
Overload Protection: Excessive overload 
condition actuates front panel circuit 
breaker. 
GENERAL 
Metered Input/Output: Switchable input/ 
output AC voltmeter and output current 
meter. Meter accuracies ±3% full scale. 
Ambient Temperature: 0 to 55°C. 
Storage Temperature: -20°C to 85°C. 
Cooling: A blower provides internal 
forced air circulation; reversible air flow 
through front panel. 
Dimensions: 3000 Series 19" w x 14" h x 
19" d, for standard rack mounting. 
5000 Series 19/1 w x 24112/1 h x 20" d, for 
standard rack mounting. 
Net Weight: 3000 Series 175 lb. 
5000 Series 400 lb. 
Shipping Weight: 3000 Series 180 lb. 
5000 Series 425 lb. 
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LOW COST DC POWER SUPPLIES 
50 WATT·ONE VOLTAGE-$S9 200 WATT·ONE VOLTAGE-$99 

50 WATT·THREE VOLTAGES-$12S 
1000/0 SILICON LOW RIPPLE GOOD REGULATION 

50 WATT-ONE VOLTAGE 50 WATT
THREE VOLTAGES 

200 WATT-ONE VOLTAGE 

SIZE: 5" x 4.13" H x 7" L 
WEIGHT: 5.5 LIS. 

SIZE: 5.5" W x 5" H x 10.5" L 
WEIGHT: 11.0 LIS. 

MODEL 

50 - 3 
50 - 4 
50 - 5 
50 -.6 
50 - 7 
50 - 8 
50 - 9 
50 - 10 
50 - 11 
50 - 12 
50 - 14 
50 - 16 
50 - 18 
50 - 20 
50 - 24 
50 - 28 
50 - 34 
50 - 44 

VOLTS 

2.5 - 3.5 
3.5 - 4.5 
4.5 - 5.5 
5.5 - 6.5 
6.5 - 7.5 
7.5 - 8.5 
8.5 - 9.5 
9.5 - 10.5 

AMPS 

5.0 
5.0 
5.0 
4.5 
4.5 
4.5 
4.0 
4.0 
4.0 
3.0 
3.0 
3.0 
3.0 
2.0 
2.0 
2.0 
1.5 
1.0 

MODEL VOLTS AMPS 
SIZE: 8" W x 4" H 8" L 

WEIGHT: 8.0 LIS. 

MODEL VOLTS AMPS 

503 4.5 - 6.5 5.0 

+ 12 TO 20 0.5 

200 - 5 4.5 - 5.5 15.0 
200 - 6 5.5 - 6.5 15.0 
200 - 12 11.5-12.5 10.0 
200 - 15 14.5-15.5 9.0 
200 - 24 23.5 - 24.5 7.5 
200 - 28 27.5 - 28.5 7.0 
200 - 48 47.5 - 48.5 4.0 

10.5 - 11.5 
11.0 - 13.0 
13.0 - 15.0 
15.0 - 17.0 
17.0 - 19.0 
18.0 - 22.0 
22.0 - 26.0 
26.0 - 30.0 
30.0 - 38.0 
38.0 - 50.0 

-12 TO 20 0.5 Remote sensing standard on all models. 

PRICE 

5 AMP OUTPUT MAY BE CONNECTED 

FOR + OR - OUTPUT. 

1 - 9 .............................. $99.00 each 

For overvoltage add $15.00 

PRICE 
10 - 24 ...... ........................ $94.00 each 

PRICE 1 - 9 ................ $125.00 each 
For overvoltage add $13.00 

1 - 9 .............................. $59.00 each 
For overvoltage add $10.00 

Any voltage,3 to 50, not listed above For overvoltage add $25.00 

10 - 24 ...................... ........ $56.00 each 10 - 24 ................ $115.00 each 1 - 9 ...... , ..................... $109.00 each 

For overvoltage add $9.00 For overvoltage add $21.00 For overvojtage add $15.00 

ELECTRICAL SPECIFICATIONS FOR ALL MODELS 
INPUT: 105-125 VAC, 50-420 Hz 

REGULATION, l!NE-O,01% OR 5 MV (10 VOLT CHANGE) 
LOAD - 0.10% OR 15 MV (FULL LOAD CHANGE) 

RIPPLE: 5 TO 15 A - LESS THAN 500 MICROVOLTS RMS 
0.5 TO 5 A - LESS THAN 250 MICROVOLTS RMS 

IMPEDANCE: 100 Hz - .001 OHMS 
1 KHz - .005 OHMS 

10 KHz - .01 OHMS 
100 KHz -.1 OHMS 

TRANSIENT RESPONSE: FOR 50% LOAD CHANGE 
10 MICROSECONDS WIDE AND 
5 MILLIVOLTS PEAK 

OVERSHOOT: NONE ON TURN ON OR OFF 

TEMPERATURE: OPERATING - -20 TO +71°C 

STORAGE - -65 TO +850 C 

COEFFICIENT - 0.01 % 1°c MAX 

CURRENT LIMITING: FIXED - AUTOMATIC RECOVERY 

OVERVOLTAGE: ADJUSTABLE CROWBAR - OPTIONAL 

ADJUSTMENT: SCREWDRIVER 

OUTPUT: FLOATING - TERMINAL STRIP 

CAPACITORS: COMPUTER GRADE - 10 YEAR LIFE 

ON E YEAR WARRANTY - SATISFACTION GUARANTEED 
WRITE FOR QUANTITY DISCOUNTS 

DELIVERY - STOCK TO 2 WEEKS F.O.B. - SAN DIEGO, CALIFORNIA 

ELECTROSTATICS ______ ~_ 
7969 ENGINEER ROAD • SAN DIEGO, CALIFORNIA 92111 • PHONE: 714-279-1414 

1944 See YELLOW SECTION for Local Offices, Phones eem /1969 



'4§.j.@IWM S EeTI 0 N 4000 

IFLITE-TRONICsl sOHZ 400Hz STATIC INVERTERS 

Other Inverters Available: 

• Model PC-14A 60 VA 

• Model PC-14 100 VA 

• Model PC-15A 250 VA 
Specifications same as pe-17 

• 12V to 24V Converters 

• 24V to 12V Converters 

For applications requIring greater than 600 VA of 
continuous power, the Flite-Tronics' Model PC-17 In
verter can be paralleled as necessary to double, triple, 
or quadruple the output power of a single unit. This 
is simply done by phase locking the oscillator in the 

PC-17. Malfunction of a single unit when connected 
in this manner will not damage the other units in 
parallel. Each unit has its own overload protection. 
Each device is capable of self-preservation. 

SPECIFICATIONS MODEL PC-16 STATIC INVERTER 

POWER OUTPUT: FREQUENCY: , SHORT CIRCUIT 
250 VA Continuous 60 HZ ±1 Hz Withstand for 1 minute or longer 
150% Overload 5 minutes 
pf - ,8 to 1.0 

VOLTAGE INPUT: 
1. 28 VDC ±2 Volts 
2. Withstands 88 Volt Transient for 

1 Millisecond 

INPUT CURRENT: 

VOLTAGE OUTPUT: 
115 VAC RMS +5% -7% 

AMPLITUDE DISTORTION: 
Less than 7% 

WAVE FORM: 
Sine Wave 

PHASE: 

TEMPERATURE: 
-10°F to + 160°F 

ALTITUDE: 
45,000 Ft. 

WEIGHT: 
16 Ibs. 

SIZE: 14 Amp - full load 
1 Amp - no load Single 71/2/1 x 12/1 X 4/1 overall dimensions 

For application requiring greater than 250 VA of continuous power Model PC-IS 
can !le paralleled to double or triple the output power of a single unit. 

IllfE-fRO/les,on., ino. 3312 Burton Avenue., Burbank, Calif. 91502 U.S.A. 
Phone: (213) 849-1552 
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All silicon; lOoC operation. Fixed voltage. 

EB Case: H'4"x17/8"x23Al". Wt. Ea., 3/4 lb. 

D.C. D.C. % % 
Model Volts Current Reg. Ripple Price 

M· .5 .5 30ma. 4.0 .90 ·$36 
M·I.D 1.0 30 4.0 .90 36 
M·1.5 1.5 30 4.0 .90 36 
M·2.D 2.0 30 4.0 .45 36 
M·2.5 2.5 30 4.0 .50 36 
M·3.D 3.0 30 6.0 .60 37 
M·4.D 4.0 30 5.0 .50 37 
M·5 5 50 3.0 .30 37 
M·6 6 50 1.8 .18 37 
M·B 8 50 2.0 .15 37 
M·9 9 50 1.6 .20 37 
M·ID 10 50 1.4 .12 37 
M·12 12 45 1.3 .12 37 
M·15 15 45 1.5 .13 38 
M·18 18 45 1.5 .18 39 
M·2D 20 45 1.5 .15 39 
M·22 22 45 1.5 .15 39 
M·24 24 40 1.5 .15 40 
M·25 25 40 1.5 .15 40 
M·27 27 40 1.5 .15 40 
M·28 28 40 1.5 .15 40 
M·30 30 40 1.5 .15 41 
M·35 35 40 1.5 .15 41 
M·40 40 40 1.5 .22 40 
M-45 45 35 1.5 .20 42 
M·50 50 30 1.5 .20 42 

Extremely low ripple units in slightly larger case 
than above. IDEAL FOR OPERATIONAL AMPLIFIERS. 

FB Case: 2Va"x2"x2V2". Wt. ea., 3/4 lb • 

HM·5 5 SOma. 2.0 . 08 43 
HM·6 6 50 1.5 .06 43 
HM·ID 10 50 1.0 .03 43 
HM·12 12 50 1.0 .03 43 
HM·15 15 50 1.0 .05 44 
HM·20 20 50 1.0 .05 44 
HM·24 24 45 1.2 .02 44 
HM·28 28 45 1.5 .05 44 

ELECTRONICS 
683 BROADWAY • NEW YORK, N.Y. 10012 • PHONE: (212) AL 4-5810 
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ADJUSTABLE OUTPUT 
MODULES 

HCV-12 HIGH CURRENT MODULE 

Variable D.C. output; repairable; output voltage 
adjustable thru screwdriver control on stud side 
of case. Compact series regulated modules with 
short circuit protection; all silicon. 

HA Case; 3"x25fa"x31f,". Wt. ea., 21f, Ibs. 

D.C. D.C. % % 
Model Volts Current Reg. Ripple Price 

MV-S 5.8- 7 200ma. .6 .20 $58 
MV-10 9 -12 200 .4 .03 58 
MV-12 11.0-13 200 .2 .025 58 
MV-15 14 -16 200 .5 .03 58 
MV-20 19 -22 180 .5 .03 59 
MV-24 23 -26 180 .5 .04 60 
MV-2B 27 -29 150 .5 .04 60 

IB Case; 3'/o"x3"x37/8" 

MCS-S 5.8- 7 450ma. 0.8 .3 $70 
MCS-10 9 -11 450 0.5 .1 70 
MCS-1211 -13 400 0.5 .05 70 
MCS-15 14 -16 400 0.5 .05 70 
MCS-20 19 -22 350 0.5 .05 70 
MCS-2423 -26 350 0.5 .05 75 
MCS-2B 27 -29 300 0.4 .04 75 

IA Case; 33/4".3".47/8". Wt. ea., 4 Ibs. 

HCV-6 4.9- 6.8 1.0amp .40 .20 $84 
HCV-10 8.5-11.8 1.0 .40 .10 84 
HCV-12 11.0-14.5 1.0 .40 .05 84 
HCV-15 14.0-18.0 .8 .40 .10 84 
HCV-20 18.0-24.0 .7 .40 .30 85 
HCV-28 26.5-29.0 .6 .25 .30 85 

HIGH VOlTAGE MODULES 

/.~IISi!lb~ .• iomponeMsl·.solid slilte. ~eg-til~b)r;;" 
floatiry~o~IPuts;. ideal tnr phQtI)ft1UltjPlier~ .. 

Il.C, II,C, % % 
Mo\tel' volts "~rrent ·Reg •. Ripp!1I ca$el'r~el! 

•.•.•. 11.,,-100. IOO S.ma • .1.0 ,Q5 HS j!i< ·HM'21111· .2ll(). 5< .5 .05 Ii~ 
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:~M'5OIJ /·500 . lea 1.0 .. lI!I.' lB "15 
Ht;t-:7507!i:()·· 1..2" .1;0 .:1 .lB ·tiS., 

·.8M-1OGO .. tOno . 1 1.0 .1 LB 85 

WI·45 45 40 1.5 .15 GA 5$ 
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>:~j~ i.gO 60 1.2 .1.0 GA 6:S 
100 .60 1.5 :10 GAi 65 

..14'1:123 • 1..20 55 loB _1.2 flA 111< 
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'flY~200 .,.200 .40 1:3 .lit HA i15 
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UNREGULATED MODULES 
Ideal raw D.C. supplies containing transformer, 
rectifiers and capaCitor filter. Simply attach 
series regulator or zener diode to convert to a 
regulated power supply; all solid state. 

LOW VOLTAGE 
UNREGULATED MODULES 

D.C. D.C. 
Model Volts Current Case Price 

SU-5 5 2amp HA $42 
SU-6A 6 1 GB 40 
SU-6B 6 2 HA 42 
SU-10A 10 1.5 HA 42 
SU-10B 10 .5 GB 40 
SU-12A 12 1.5 HA 44 
SU-12B 12 .5 HA 42 
SU-12C 12 .25 HA 40 
SU-15A 15 1.0 HA 44 
SU-15B 15 .5 GB 40 
SU-15C 15 .25 FB 35 
SU-20A 20 .8 HA 44 
SU-20B 20 .3 GA 40 
SU-20C 20 1.2 HA 44 
SU-25A 25 .8 HA 44 
SU-25B 25 .3 HA 42 
SU-2BA 28 .8 HA 44 
SU-2BB 28 .3 GB 40 
SU-30A 30 .7 HA 44 
SU-30B 30 .3 GB 40 

HIGH VOLTAGE 
UNREGULATED MODULES 

SU-40A 40 .5 HA $42 
SU-40B 40 .2 GB 40 
SU-4B 48 .4 HA 44 
SU-50A 50 .4 HA 42 
SU-50B 50 .2 GA 40 
SU-60 60 .38 HA 42 
SU-75 75 .3 HA 42 
SU-90A 90 .25 HA 42 
SU-90B 90 .10 HA 40 
SU-100 100 .2 HA 42 
SU-120A 120 .2 HA 42 
SU-120C 120 .5 JA 55 
SU-150 150 .10 HA 38 
SU-200A 200 .09 HA 42 
SU-250 250 .065 HA 44 
SU-300 300 .06 HA 50 
SU-400 400 .06 HA 50 
SU-500 500 .05 LB 60 
SU-750 750 .03 LB 70 
SU-900 900 .025 LB 70 
SU-1000 1000 .02 LB 70 
SU-1250 1250 10ma. LB 70 
SU-1400 1400 5ma. LB 70 

Unregulated Miniature Power Supply Modules. 

SUM-10 10 150 EB $32 
SUM-15 15 100 EB 32 
SUM-20 20 75 EB 32 
SUM-25 25 60 EB 32 
SUM-3~ 30 50 EB 33 
SUM-40 40 35 EB 34 

ELECTRONICS COMPANY, INC. liFERROTRAN 
683 BROADWAY • NEW YORK, N.Y. 10012 • PHONE: (212) AL 4-5810 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1947 



HIGH CURRENT MODULES 
These modules contain two independent power. 
supply units which furnish two similar voltages 
with rated current available from each tap; 

J8 Case: 3V2"x3"x3'¥a". WI. ea., 21/2 Ibs. 

D.C. D.C. % % 
Model Volts Current Reg. Ripple Price 

HMC·7 7,7 150 1.5 .15 $80 
tlMe·10 10, 10 150 1.2 .05 80 
HMC·12 12, 12 150 1.5 .02 80 
HMC·15 15,15 150 1.5 .02 80 
HMC·20 20,20 120 1.2 .04 80 
HMC·24 24,24 110 1.3 .04 80 
HMC·28 28,28 110 1.4 .05 80 

HIGH VOLTAGE 
DUAL OUTPUT MODULES 

JA Case: 3V2"x3"x4~.". WI. ea., 30/4 Ibs .. 

D.C. ' D.C. % % 
Model Volts Current Reg. Ripple Price 

HHV-45 45,45 40ma. 1.0 .20 $70 
HHV·50 50,50 40 1.0 .20 70 
HHV·55 55,55 40 1.0 .20 70 
HHV·60 60,60 40 1.0 .20 70 
HHV·65 65,65 40 1.0 .20 70 
HHV·67 67,67 40 1.0 .20 70 
HHV·70 70, 70 40 1.0 .20 70 
HHV·90 90,90 35 1.0 .10 85 
HHV·lOO' 100, 100 30 1.0 .08 85 
HHV·120* 120, 120 25 1.0 .05 ' 90 
'Case Height. is 4 '¥a" 

HMC·15 DUAL OUTPUT HIGH CURRENT MODULE 

Since the dual. supplies shown on this page are 
not corinected to the case nor to each other, 
electrically, they can supply two positive Yolt· 
ages, two negative voltages, or a negative and 
a positive voltage. The current listed is available 
from each tap. 



ELECTRICAL FEATURES 
NOMiNAL INPUT VOLTAGE - 115 volts. 

INPUT VOLTAGE RANGE - Regulated from 105 
to 130 volts ac input; max is 140 v. 

220 V. AC INPUT-All modules available with 220 
v. ac input in a case slightly larger than speci· 
fied; 220 v. ac input units may be tapped at 
115 v. additionally. 

INPUT FREQUENCY RANGE - 55 to 450 cycles; 
55 to 2 kc at small additional charge. 

REGUlATI ON - load regulation is specified in 
tables. Line voltage regulation is approximately 
3% (105·130 v.a.c.) 

RIPPLE - RMS value specified in tables at 60 
cycles input and at currents indicated; will be 
reduced at lower currents; For approximate 
ripple at 400c divide 60 c. ripple by 6. 

OUTPUT VOLTAGE - Fixed voltage units have an 
output voltage within 5% of values shown; 
Customers may specify exact output voltage 
required at no extra charge. 

COMPONENTS - All components rated for mini· 
mum of 85 degrees C. and are of domestic 
manufacture. All semi·conductors are silico~. 

POLARITY - Outputs are floating off case with 
1000 v. d.c. test voltage; may be used posi· 
tively or negatively. 

STABILITY - Fully operable on turn·on; voltage 
varies within a few percent during first five 
minutes; after half·hour of operation, voltage 
remains stable within a small fraction of 1 %. 

TEMP. (~TORAGE) - -54°C to +85°C. 

TEMP. (OPERATlNG)- -30°C to +70oC exc. 
where specified. 

MECHANICAL FEATURES 
SHOCK -70G. 

VIBRATION - 2G from 12 cps to 250 cps, in 3 
planes. 

CASE - Will meet Mll·T·27 specifications. 

CONNECTOR - Compression type multi·lead glass 
headers, 0.900" dia. for all units. Hook type 
solder pins are standard. Hooks are 1/4·inch 
high. (Transformer type terminals or octal 
plug·in types may be specified. Transformer 
terminals are ii,' high x y,,' in dia. Octal plug. 
in terminals fit standard 8·pin sockets. 

CONNECTOR MOUNTING - All connectors are 
mounted dead·center in stud side of case. 
Clearance hole for standard hook connector 
is 1){6". 

BLIND INSERTS - 4/40 and 6/32, blind inserts 
may be mounted on case in addition to or in· 
stead of mounting studs. Case height is 
necessarily increased thereby. 

FINISH - Light grey Alkyd base enamel; high 
gloss. 

NAMEPLATE - Metal foil decal. Completely iden· 
tifies model and rating. 

HEATSINKS - Internal, for all units. No tran· 
sistors or zeners mounted externally; no fins 
mounted externally. 

CASE MOUNTING - Chassis mounted with four 
threaded studs. 

MARKING - All terminals marked with pin num· 
bers and identification. 

ELECTRONICS 

These all-silicon, solid state modules operate 
from either 115 v. a.c. or 220 v. a.c. line volt· 
age to furnish the d.c. outputs shown below. 
They will operate to 70' C. without derating. 

EB Case: 13f4"x17/8"x23/0". WI. Ea., 3/4 lb. 

D.C. D.C. % % 
Model Volts Current Reg. Ripple Price 

M·5·2 5 50 3.0 .30 $44 
M·6·2 6 50 1.8 .18 44 
M·10·2 10 50 1.4 .12 44 
M·12·2 12 45 l.3 .12 44 
M·15·2 15 45 1.5 .13 44 
M·20·2 20 45 1.5 .15 44 
M·24·2 24 40 1.5 .15 45 
M·27·2 27 40 1.5 .15 46 
M·28·2 28 40 1.5 .15 46 
M·30·2 30 40 1.5 .15 46 

CONNECTIONS - 5 pin connector dead center on 
stud side of the case. 
Pins 1 & 2 - 115 v. a.c. input. or 
Pins 1 & 3 - 220 v. a.c. input. 
Pin 4 - positive d.c. output. Pin 5 - negative. 

SPECIAL COMPONENTS 
I n addition to its off·the·she If products, FERRO· 
TRAN designs all types of power supplies and 
transformers to meet special requirements. This 
is done at no extra cost to the customer. 

AUDIO AMPLIFIER 
MODULES 

These are compact, transistorized units de· 
signed to plug into standard 7 or 8·pin tube 
sockets. Completely tubeless and self·contained, 
they require no more than a single D.C. applied 
voltage for complete operation. Component parts 
are sturdily mounted to withstand shock and vi· 
bration conditions. 

APPLICATIONS: Public Address, telephone and 
intercommunication systems, recorder or data 
amplifiers. 

POWER AMPLIFIER 
SPECIFICA TIONS 

Pwr. 
Model Qutp. 

AA·l 150mw 
AA·2L 135mw 
AA·3·3 2W 
AA·3·B 2W 
AA·4·3 2W 
AA·4·B 2W 
AA·4L 2W 
AA·5 2W 

Case Sizes: 

Qutp. DB DV 
Inp. Res. Pwr. Volts 
Res. (ohms) Gain Appl. Price 

600 6 
1000 600 
600 3.2 
600 8.0 
600 3.2 
800 8 
820 600 
800 3.2 

AA·1 & AA·2 
All others 

55 +12 $80 
50 +12 80 
38 -15 80 
37 -15 80 
65 -15 130 
66 -15 130 
67 -15 130 
62 +15 130 

FB case 
HA Case 

INC. o FERROTRAN 
683 BROADWAY • NEW YORK, N.Y. 10012 • PHONE: (212) AL 4·5810 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1949 



SECTION 4000 '4§.i'b,ffiD 

GATES 
ECONOMY RANGE DC POWER SUPPLIES - Less 
Than 1 % Ripple - Good Regulation - Rack 
Mount Type - Heavy Duty Construction - Power
stat - Fused 2% Meters - 115 Vac Input 
MODEL GT 12-S: Output 0.12V, 
MODEL GT 12-10: Output 0-12V, 
MODEL GT 12-lS: Output 0-12V, 
MODEL GT 12-2S: Output 0-12V, 
MODEL GT 12-100: Output 0-12V, 
MODEL GT 14-S: Output 0-14V, 
MODEL GT 14-1S: Output 0·14V, 
MODEL GT 14-20: Output 0-14V, 
MODEL GT 14-30: Output 0-14V, 
MODEL GT 14-40: Output 0·14V, 
MODEL GT 14-S0: Output 0·14V, 
MODEL GT 14-7S: Output O·14V, 
MODEL GT 14-100: Output O·14V, 
MODEL GT 16-S: Output 0-16V, 
MODEL GT 16-10: Output 0-16V, 
MODEL GT 16·2S: Output 0-16V, 
MODEL GT 16·30: Output 0-16V, 
MODEL GT 16-40: Output 0-16V, 
MODEL GT 16-S0: Output 0-16V, 
MODEL GT 16·70: Output 0-16V, 
MODEL GT 16-80: Output 0-16V, 
MODEL GT 28-S: Output 0-28V, 
MODEL GT 28-12: Output 0-28V, 
MODEL GT 28-24: Output 0-28V, 
MODEL GT 32-S: Output 0·32V, 
MODEL GT 32-8: Output 0-32V, 
MODEL GT 32-12: Output 0-32V, 
MODEL GT 32-1S: Output 0-32V, 
MODEL GT 32-24: Output 0-32V, 
MODEL GT 32-30: output 0-32V, 
MODEL GT 32-S0: Output 0-32V, 
MODEL GT 32-60: output 0·32V, 
MODEL GT 48-S: Output 0-48V, 
MODEL GT 48-10: output 0-48V, 
MODEL GT 48-1S: Output 0·48V, 
MODEL GT 48-2S: Output 0-48V, 
MODEL GT 48-3S: Output 0-48V, 
MODEL GT 48-S0: Output 0-48V, 
MODEL GT 48·60: Output 0-48V, 
MODEL GT 48-80: Output 0·48V, 
MODEL GT 48-100: Output 0-48V, 
MODEL GT 80-S: Output O-SOV, 
MODEL GT SO-10: Output O-SOV, 
MODEL GT SO-20: Output O-SOV, 
MODEL GT l1S-S: Output 0-l1SV, 
MODEL GT l1S-10: Output O·l1SV, 
MODEL GT l1S-1S: Output 0-l1SV, 
MODEL GT l1S-20: output 0-l1SV, 
MODEL GT l1S-2S: Output O·l1SV, 
MODEL GT l1S·30: Output 0-l1SV, 
MODEL GT l1S-40: Output 0-l1SV, 
MODEL GT l1S·S0: Output 0-l1SV, 
MODEL GT l1S-60: Output 0-l1SV, 
MODEL GT l1S-70: Output 0-l1SV, 
MODEL GT 130·2: Output 0·130V, 
MODEL GT 120·S: Output 0-120V, 
MODEL GT 130-S: Output 0-130V, 
MODEL GT 130-10: Output 0-130V, 
MODEL GT 200-10: Output 0-220V, 
MODEL GT SO-SO: Output O-SOV, 
MODEL GT SO-100: Output O-SOV, 

SA ...... $ 85. 
lOA ....... $ 130. 
ISA ....... $ 145. 
2SA ....... $ 154. 

100A ....... $ 395. 
sA ....... $ 120. 

lSA ....... $ 135. 
20A ....... $ 145. 
30A ...... $ 276. 
40A ....... $ 285. 
SOA ....... $ 350. 
7SA ....... $ 375. 

10~: '::::::1$ 4::.-
lOA ....... 90. 

~5~ .~~~~ .. ~ m·. 
40A ....... $ 260. 
SOA ....... $ 370. 
70A ....... $ 390. 
SOA ....... $ 405. 

SA ...... $ 90. 
12A ...... $ 169. 
24A ....... $ 275. 

SA ...... $ 114. 
SA ...... $ 149. 

12A ....... $ 179. 
ISA' ...... $ 219. 
24A ....... $ 295. 
30A ....... $ 325. 
SOA ....... $ 425. 
60A ...... $ 561. 

SA ...... $ 138. 
lOA ...... $ 164. 
lSA ....... $ 170. 
2SA ....... $ 250. 
3SA ....... $ 300. 
SOA ....... $ 350. 
60A ....... $ 425. 
SOA ....... $ 500. 

100A ....... $ 550. 
SA ....... $ 220. 

lOA ...... $ 275. 
20A ...... $ 450. 

SA ....... $ 240. 
lOA ....... $ 260. 
lSA ....... $ 280. 
20A ....... $ 310. 
2SA ....... $ 350. 
30A ....... $ 390. 
40A ....... $ 490. 
SOA ....... $ 560. 
60A ....... $ 660. 
70A ....... $ 700. 
2A ...... ! 124. 
SA ...... 277. 
SA ....... 223. 

lOA ...... $ 386. 
lOA ...... $ 482. 
SOA .. Inquire 

100A ..... Inquire 

3 PHASE MODEL POWERSTAT METERS 
MODEL GP 12S-40: 
MODEL GP 12S-80: 
MODEL GP 12S-12S: 

Output 40A, 0-12SV"llnQuire 
Output 80A, 0-12SV.. Inquire 
Output 12SA, 0-12SV.. Inquire 
Output 15A, 0-250V,.$ inquire 
Output 2SA, 0-2S0V .. $ Inquire 
Output 40A, 0-2S0V $ Inquire 
Output 7SA, 0-2S0V"1 Inquire 
Output SA, O·SOOV.. Inquire 
Output lOA, O-SOOV.. Inquire 
Output 2SA, O-SOOV .. $ Inquire 
Output 3SA, 0-500V .. $ Inquire 

MODEL GP 250-15; 
MODEL GP 2S0·2S: 
MODEL GP 250-40: 
MODEL GP 2S0-7S: 
MODEL GP SOO-S: 
MODEL GP SOO-lO: 
MODEL GP SOO-2S: 
MODEL GP SOO-3S: 

LOW-COST BASIC/ OEM SUPPLIES 
MODEL L6.3·30 
MODEL Ll2-12 

MODEL Ll2-15 
MODEL Ll2·24 
MODEL Ll2-24 
MODEL Ll2-S0 
MODEL Ll2-S0 
MODEL L24-30 
MODEL L28-1 
MODEL L2S-2 
MODEL L28-S 
MODEL L28-S 
MODEL L2S-12 
MODEL L2S-24 
MODEL L2S-24 
MODEL L28·30 
MODEL L28-S0 
MODEL L2S-S0 
MODEL L28-S0 

6.3VDC @ 30A/1 % .......... $ 125. 
12VDC @ 12A1Rip., 

IMv/.01 % ........ , 180. 
12VDC @ 1 SAIl % .......... 170. 
12VDC @ 24Amp. .............. 100. 
12VDC @ 24A/1 % .......... 144. 
12VDC @ SOAmp. .. .......... $ 133. 
12VDC @ SOA/Rip. 1 % .... $ 223. 
24VDC @ 30A/Rip.l % .... $ 313. 
28VDC @ lA/O.S% .......... $ 55. 
28VDC (OJ lA/Rip .. 05% .... $ 65. 
28VDC @ 5Amp ................. $ 85. 
2SVDC @ 8Amp ................. $ 110. 
2SVDC @ 12Amp. . ........... $ 120. 
28VDC @ 24Amp. eN.F.) .... $ 115. 
2SVDC @ 24Amp ............... $ 180. 
28VaC @ 30Amp. . ............. $ 313. 
2SVDC @ SOAmp. eN.F.) .... $ 205. 
2SVDC @ 50Amp ................ $ 285. 
28VDC @ 50Amp. 

-1 % R ........... $ 403. 
eN. F.) means not filtered 

GATES ELECTRONIC COMPANY, INC. 
1950 

A single source for all possible types of "brute force" and regulated power supplies that can fill 90% of 
your design and application needs. Gates Power Supplies give you absolutely lowest cost and long life, 
The units are excellently constructed of high rated components for trouble free, years of service. 

Silicon or Selenium. Single and' three-phase units. 1 to 1000 volts, 1 to 1000 Amps. Metered and 
unmetered Static or variable outputs. Rack, cabinet or chassis mounts. Unit or hundred quantities 48 hour 
delivery. Two year guarantees. Power supplies for OEM Application, Testing, Prototype, Lab type units, 
Plating, Motor Control, Cathodic Protection, Transistor power, Anodizing, Battery Charging, Battery Con
versions, Marine types, Aircraft Starting. 

MAGNETICALLY REGULATED D.C. POWER SUPPLIES 
REGULATION: Line ±1 % for ±lS% line voltage change load ±2% for any load change between 112 

load and full load. Ripple 1 % RMS Maximum. Rack or cabinet types. 

D.C. OUTPUT CATALOG LOAD REGULATIFDN PRICE 
VOLTS AMPS VA NUMBER 20% F.L. 50% F.L. 

6 10 60 6GDCVlO 9 7 $130.00 
6 15 90 6GDCV15 9 7 140.00 

12 5 60 12GDCV5 7 S 92.00 
12 10 120 12GDCVlO 7 5 120.00 
12 15 180 12GDCV15 7 5 155.00 

18 5 90 18GDCV5 5 4 96.00 
18 10 180 18GDCVlO 7 5 141.00 

24 6 144 24GDCV6 5 4 116.00 
24 10 240 24GDCV10 6 4 144.00 
24 15 360 24GDCV15 5 4 200.00 
24 25 600 24GDCV25 6 4 275.00 

28 8 224 28GDCV8 6 4 144.00 
28 15 420 28GDCV15 7 5 200.00 

48 4 192 48GDCV4 3.5 2.5 109.00 
48 4 480 48GDCV4 4 2 149.00 
48 20 960 48GDCV20 3 2 223.00 

125 2 250 125GDCV2 2.5 1.5 117.00 
150 2 300 150GDCV2 2 1.5 117.00 

150 200 200GDCV1 3 2 112.00 
250 250 250GDCVl 3 2 120.00 

NEW SCR REGULATED POWER SUPPLIES 

GCR32-30 115VAC 24-32 @ 30A 1 % Rip. ±1 % Req. Meters 
19"Wx17"Dx121/4"H 

GCR32-25 115VAC 24-32 @ 25A 1% ±1% Meters 19"Wx17"Dx12114"H 

GCR32·20 l1SVAC 24·32 @ 20A 1 % ±;1 % Meters 19"Wx17"Dx101l4"H 

MODEL L28·100 28VDC @ 100Amp .............. j418. 
MODEL Ll1S-2.S l1SVDC @ 2.SA .................. 85. 
MODEL Ll1S-S l1SVDC @ SA. ...................... 124. 
MODEL Ll1S-10 l1SVDC @ lOA eN. F.) ........ 188. 
MODEL Ll1S-10 l1SVDC @ lOA .................... 340. 
MODEL L220-S 220VDC @ SA ...................... 1223. 
MODEL L220-1O 220VDC @ lOA .................... 340. 
MODEL L440·S 440VDe @ SA ...................... 349. 
eN. F.) means not filtered 

12 VOLT POWER SUPPLIES - 1 % Ripple 
MODEL GS 12·1, Output lA, 12V ............... j35.00 
MODEL GS 12·3, Output 3A, 12V ............... 55.00 
MODEL GS 12-S, Output SA, 12V .............. 65.00 
MODEL GS 12·10, output lOA, 12V .............. 85.00 
MODEL GS 12-1S, Output ISA, 12V ............... 130.00 
MODEL GS 12-20, Output 20A, 12V .............. 1150.00 
MODEL GS 12-25, Output 2SA, 12V ... , ........... 170.00 
MODELGS 12-30, Output 30A, 12V ............... 190.00 

3 PHASE BENCH MODEL PLATING SUPPLIES 
MODEL GL 6-S0 
MODEL GL 9-S0 
MODEL GL 12-S0 
MODEL GL lS·SO 
MODEL GL 6-75 
MODEL GL 9-7S 
MODEL GL 12·7S 
MODEL GL 18·7S 
MODEL GL 6-100 
MODEL GL 9-100 
MODEL GL 12-100 
MODEL GL 18-100 
MODEL GL 6-1S0 
MODEL GL 9-1S0 
MODEL GL 12·1S0 
MODEL GL 18-1S0 
MODEL GL 6-200 
MODEL GL 9-200 
MODEL GL 12-200 
MODEL GL 6-2S0 
MODEL GL 9-250 
MODEL Gl 12-2S0 

6V SOA ........................ $204.00 
9V SOA ........................ 1212.00 

12V SOA ........................ 220.00 
lSV SOA ........................ 236.00 

6V 7SA ........................ 256.00 
9V 7SA ........................ $264.00 

12V 7SA ........................ $276.00 
18V 7SA ........................ $292.00 

6V 100A ........................ $268.00 
9V 100A ........................ $284.00 

12V 100A ........................ $300.00 
18V 100A ........................ $316.00 

6V ISOA ........................ $300.00 
9V lS0A ....................... ;$328.00 

12V lS0A ........................ $352.00 
IBV IS0A ........................ $372.00 
6V 200A ........................ 1330.00 
9V 200A ........................ 352.00 

1.2V 200A............... .......... 372.00.' 
6V 2S0A ........................ 372.00 
9V 250A ........................ 396.00 

12V 2S0A ........................ 460.00 

24 VOLT POWER SUPPLIES 
Rack Type - 1 % Ripple 
MODEL G 24-6R 24VDC 6A ........................ 1 95.00 
MODEL G 24-1SR 24VDC lSA ........................ 105.00 
MODEL G 24-2SR 24VDC 2SA ........................ 125.00 
MODEL G 24-S0R 24VDC SOA ........................ 210.00 

GR LINE REGULATED POWER SUPPLIES -
2% Meters - 1 % Ripple 
MODEL GR 12-S 0-12V SA 
MODEL GR 12-10 0-12V lOA 
MODEL GR 12-20 0-12V 20A 
MODEL GR 12-30 0-12V 30A 
MODEL GR 16-S 0-16V SA 
MODEL GR 16-10 0-16V lOA 
MODEL GR 8-10 0-8V lOA 
MODEL GR 28-S 0-2BV SA 
MODEL GR 14-S 0-14V 5A 
MODEL GR 32-4 0-32V 4A 
MODEL GR 16-8 0·16V BA 
MODEL GR 32-15 0-32V lSA 
MODEL GR 5S-1O 0-S5V lOA 
MODEL GR 12S-1 0-12SV lA 
MODEL GR 12S-S 0-12SV SA 
MODEL GR 12S-1O 0-12SV lOA 

................ $120.00 

.............. $155.00 

................ Inquire 

................. $175.00 

................ $175.00 

................ $125.00 

................ $155.00 

................ $ 95.00 

................ $125.00 

::::::::::::::::I$I~~:~~ 
................ 225.00 
................ 210.00 
................ 375.00 
................ 215.00 
............... 485.00 

INDUSTRIAL POWER UNITS - SINGLE PHASE 
MODEL GK 11S-12SA Output l1SV 12SW""163.OO 
MODEL GK l1S·12SB Output 115V 12SW.... 63.00 
MODEL GK 115-12SC Output 115V 12SW.... 63.00 
MODEL GK 115-2S0A Output 115V 2S0W .... j72.50 
MODEl GK 11S-2S0B Output l1SV 2S0W.... 72.50 
MODEL GK l1S-2S0C Output 11SV 250W.... 72.50 
MODEL GK 115·375A Output l1SV 37SW.... 89.00 
MODEL GK I1S-37S8 Output 115V 375W.... 89.00 

PRICES SUBJECT TO CHANGE
SEE AD IN SECTION 4800 

GATES 
• 256 Van Nest Avenue, Bronx, N. Y. 10460 • Telephone: Tulip 1-5900 

See YELLOW SECTION for Local Offices, Phones eem /1969 



MOOEL GT125·5F 

INPUT: 115VAC 
OUTPUT: 0·125 @ 5A 
RIPPLE: 0.5% 
REGULATION: UNREGULATED 
METERS: YES 
DIMENSIONS: 21" W x 15" D x 

10'12" H 
PRICE: $325.00 

MODEL GT14·40 

INPUT: 115VAC 
OUTPUT: 0·14 @ 40A 
RIPPLE: 0.1 % 
REGULATION: UNREGULATED 
METERS: YES 
DIMENSIONS: 19" W x 13'12" D x 

B·3/6" H 
PRICE: $275.00 - RACK MOUNTED 

SILICON AIRCRAFT BATTERY ELIMINATOR 
Model G3D·200 

SILICON REGULATED 
POWER SUPPLY 
Model G53D·40M 

INPUT: 220 Volts AC, 
60 cycles, 3 phase 

OUTPUT: 0-32 Volts 
DC, 0-200 amperes 
continuous duly 
also avail. 300A 

RIPPLE.5% RMS 

REGU~ATlON: 5-B% 1/10th load to full load 
with constant input and maximum output 
voltage setting 

METERS: 2% Accuracy 
DIMENSIONS: 25" x 25" x 43" 

SILICON POWER RECTIFIER 
Model G5D·50R 

INPUT: 115 Volts AC, 60 cycles, 
1 phase 

OUTPUT: 5-30 Volts DC, 0-40 
amperes 

RIPPLE: 1 % RMS 
REGULATION: ±1 % from no load 

to full load 
METERS: 2% Accuracy 
DIMENSIONS: 21" x 15" 19" 

AIRCRAFT BATTERY ELIMINATOR 
MODEL G101F 

INPUT: 115 Volts AC 60 cycles, single 
phase 

INPUT: 220 Volts AC, 60 cycles, 
3 phase 

OUTPUT: 0-50 volts DC, 0-50 
amperes continuous duty 

RIPPLE: 3% RMS 
REGULATION: No Load to Full Load 

8% 
METERS: 2% Accuracy 
DIMENSIONS: 21" x 15" x 19" 

OUTPUT: 0-32 Volts DC, 0-20 Amperes, 
continuous duty 

RIPPLE: 0.5% RMS 
Unique overload device prevents 
needle slam and shows overload 
condition 

REGULATION: D.C.V. at full load: 30 
D.C.V. at 1/10 load: 35 

METERS: 2% Accuracy 
DIMENSIONS: 19/1 x 141/4" X 12'/4/1 

PRICE: $302.50 NET 
May be used for Rack or Bench 
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MODEL G220·10 

INPUT: 115VAC 
OUTPUT: 220VDC @ lOA 
RIPPLE: 4B% 
METERS: NONE 
DIMENSIONS: 21" W x 15" D x 

10" H 
PRICE: $425.00 

METERS $50.00 EXTRA 

MODEL GT2D-2DO 

INPUT: 220 VAC 60 cy. 1 Phase 
OUTPUT: 0-22 VDC @ 200A 
RIPPLE: 1% 
CABINET: 35" x 20" x 20" 
METERS: VOLT & AMP. 

PRICE $625.00 

SILICON POWER RECTIFIER 
For transistor circuits 
electronic equipment 

MODEL G92F 

INPUT: 115 volts AC 60 cycles, 
1 phase 

OUTPUT: 0-32 Volts DC, 0-10 
Amperes D.C. continuous duty 

REGULATION: No load to full 
load 15% 

RIPPLE: Less than 0.3% RMS 
METERS: 2% Accuracy 
DIMENSIONS: 17" x 9/1 x 9" 

PRICE: $169.50 NET 
*Also available in 5 Amperes 

PRICE: $114.50 NET 

SILICON INDUSTRIAL 
POWER UNIT 

MODEL G30·40F 

INPUT: 115 Volts AC, 60 cycles, 
single phase. 

OUTPUT: 0·32 Volts DC, 0-40 
Amperes DC, continuous duty 

RIPPLE: 1% RMS 
DIMENSIONS: 121/4"H x 19"W x 13/1D 
REGULATION: D.C.V. at full load: 

32 minimum D.C.V. at 1/10 load: 
35 maximum 

PRICE: $425.00 

SILICON GENERAL PURPOSE 
RECTIFIER 

MODEL G·115 

INPUT: 115 Volts AC 60 cycles. 
1 Phase 

OUTPUT: 0-32 Volts DC, 0-50 
Amperes DC, Continuous duty 
variable over entire range 

RIPPLE: 1 % RMS 
DIMENSIONS: 22"H x 19"W x 15/1D 

PRICE: $5-22.00 NET 

VARIABLE AC AND DC 
POWER SUPPLY 

INPUT: 115 Volts AC, 60 HZ, 
1 Phase 

OUTPUT: (1) 0-22 Volts DC at 4 
amperes. (2) 0-22 VAC at 4 
amperes. (3) 0-350 Volts DC 
at 200 MA. All very low 
filtered. 

DIMENSION: 17" x 9" x 9/1 
WEIGHT: 36 Lbs. Approx. 

INOUSTRIAL POWER UNITS - SINGLE PHASE 
Continued 
MODEL GK 115-375C Output 115V 375W .... $ 89.00 
MODEL GK 115-500A output 115V 500W .... $105.00 
MODEL GK 115-500B Output 115V 500W .... $105.00 
MODEL GK 115-500C output 115V 500W .... $105.00 

HIGH VOLTAGE DC POWER SUPPLIES - 1 % 
Ripple· Good Regulation· Cabinets - Meters -
Heavy Duty Construction - Powerstat - Fused 
1 % Meters . 115 Vac Input Heavy Duty Line 
Cord. 

MODEL GP 125-24 
MODEL GP 125-40 
MODEL GP 125-80 
MODEL GP 125-120 
MODEL GP 250-5 
MODEL GP 250-10 
MODEL GP 250-12 
MODEL GP 250-20 
MODEL GP 2S0-40 
MODEL GP 250-60 
MODEL GP 300-1 
MODEL GP 300-2 
MODEL GP 300-3 
MODEL GP 300-5 
MODEL GP 500-1 
MODEL GP 500-2 
MODEL GP 500-3 
MODEL GP SOO-5 
MODEL GP SOO-5 
MODEL GP 500-10 
MODEL GP 500-20 
MODEL GP 500-30 

220V, Out 0-125V @ 24A .. $ Inquire 
220V, Out 0-125V @ 40A .. $ Inquire 
220V, Out 0-125V @ 80A .. $ Inquire 
220V, Out 0-125V @ 120A $ Inquire 
117V, Out 0-2S0V @ SA .. $ Inquire 
117V, Out 0-250V @ IDA $ Inquire 
220V, Out 0-250V @ 12A. $ Inquire 
220V, Out 0-250V @ 20A $ Inquire 
220V, Out 0-250V @ 40A $ Inqui~e 
220V, Out 0-250V @ 60A. $ Inquire 
220V, Out 0-2S0V @ 1A .... $ Inquire 
220V, Out 0-250V @ 2A $ Inquire 
220V, Out 0-250V @ 3A $ Inquire 

MODEL GK 115-750A Output 115V 750W .... $130.00 
MODEL GK 115-750B Output 115V 750W .... $130.00 
MODEL GK 115-750C Output 115V 750W .... $130.00 
MODEL GK 115-1000A output 115V 1000W .... $150'.00 
MODEL GK 115-1000B output 115V 1000W .... $150.00 
MODEL GK 115-1000C output 115V 1000W .... $150.00 
MODEL GK 230-125A output 230V 125W .... $ 67.00 
MODEL GK 230-125A Output 230V 125W .... $ 67.00' 

PRICES SI;IBJECT TO CHANGE 

GATES 
GATES ELECTRONIC COMPANY, INC. 

eem /1969 

MODEL GP 32-20 
MODEL GP 32-40 
MODEL GP 32-100 
MODEL GP 32-1S0 
MODEL GP 60-6 
MODEL GP 60-10 
MODEL GP 60-12 
MODEL GP 60-20 
MODEL GP 60-50 
MODEL GP 60-80 
MODEL GP 60-250 
MODEL GP 125-3 
MODEL GP 125-5 
MODEL GP 125-10 
MODE~ GP 125-20 

115V, Out 0-32V @ 20A .. $ Inquire 
l1SV, Out 0-32V @ 40A .. $ Inquire 
220V, Out 0-32V @ 100A $ Inquire 
220V, Out 0-32V @ 150A $ Inquire 
l1SV, Out 0-60V @ 60A. $ Inquire 
115V, Out 0-60V @ lOA .. $ Inquire 
IlSV, Out 0-60V @ 12A .. $ Inquire 
1l5V, Out 0-60V @ 20A .. $ Inquire 
220V, Out 0-60V @ 50A .. $ Inquire 
220V, Out 0-60V @ BOA .. $ Inquire 
220V, Out 0-60V @ 250A $ Inquire 
117V, Out 0-125V @ 3A .... $ Inquire 
117V, Out 0-125V @ SA .... $ Inquire 
117V, Out 0-l25V @ lOA .. $ Inquire 
1l7V, Out 0-l25V @ 20A.. $ Inquire 

• 256 Van Nest Avenue, Bronx, N. Y. 10460 
See YELLOW SECTION for Local Offices, Phones 
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220V, Out 0-250V @ SA .... $ Inquire 
220V, Out O-SOOV @ 1A .... $ Inquire 
220V, Out 0-500V @ 2A ... $ Inquire 
220V, Out 0-500V @ 3A .... $ Inquire 
220V, Out 0-500V @ SA .... $ Inquire 
220V, Out 0-500V @ SA .... $ Inquire 
220V, Out 0-500V @ lOA .. $ Inquire 
220V, Out 0-500V @ 20A. $ Inquire 
220V, Out 0-500V @ 30A .. $ Inquire 

Telephone: Tulip 1·5900 

1951 
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NOBRUSH® FREQUENCY CONVERTERS 
& GENERATORS 

The heart of each "NoBrush" Frequency Con
verter is a "NoBrush" permanent magnet genera
. tor-a revolutionary development in its own right. 
The "NoBrush" permanent magnet generator fea
hires a cast aluminum rotor designed to give 
amazing voltage stability. It eliminates brushes, 

FREQUENCY 
CONVERTER 

SERIES 30 
UNIT SHELL 

DESIGN 

FOR CONVERSION OF 
60 TO 400 CYCLES 

commutators, slip rings, resulting in absolute 
minimum maintenance. Elimination of excitation 
losses gives amazingly high efficiency, with con
sequent low heating. Other "NoBrush" advantages 
are excellent wave form, and immunity to damage 
by repeated overload or short circuit. 

FEATURES: 
Ma:dmum Dependability 
Cool Operation 
Very Low Audible Noise 
Extremely Low R.F. Noise 
(zero for most applications) 
Compact Construction 
Light Weight 
High Overload Capacity 
Minimum Maintenance 
Withstands Short Circuit 
Stable Output Voltage 
Low Internal Impedance 
(favorable for pulse loads) 
Operates in Adverse ,Environments .The "NoBrush" Unit Shell Frequency Con

verter was developed in response to the de
mand for an efficient, compact, dependable 
quiet unit, for powering electronic and other 
high frequency equipment. A "NoBrush" 
generator is mounted with a high quality 
induction motor within a single shell. Over
size pre-lubricated ball bearings, sealed for 
life, insure long term maintenance-free op
eration. Magnetism is permanently "locked 
in" at a high level. Problems of radio inter
ference, sparking, fouling, etc., have been 
eliminated. Because of its simple design 
and rugged construction. the unit with
stands extremes of mechanical and electri
cal operating conditions, resulting in con
tinuous long-life service. 

FUNCTION. The Series 30 Converter is a highly compact motor 
generator set for conversion of 60 cycle to 400 cycle power. CONSTRUC
TION. Generator and motor stators contained within aluminum alloy 
unit shell. Generator and motor rotors pressed on unit shaft, with ball 
bearings at ends of shaft. Twocbearing construction is utilized, without 
any projecting shafts, couplings or belts. Single phase input models are 
provided with starting capacitor and relay, easily accessible in a gener
ous-sized terminal box. APPLICATION. Wherever a dependable, trouble
free source of 400 cycle power within the range of 150 V A to 2.5 KV A is 
required, where 60 cycles (and in some cases, 50 cycles) is available for 
primary energy. SPECIFIC APPLICATIONS. As a source of high fre
quency power for electronic apparatus; for test and research work; for 
the servicing of aircraft electrical equipment; for portable radio and mili
taryelectronic devices; for high frequency motors; for isolated power 
!n computers. 

S P E C I F I CAT ION S: INPUT. Low-slip induction 
motors utilized for drive, available in single and three
phase models. Single phase units are reconnectable· for 
115 or 230 volts and are capacitor start, induction run. 
Three phase units normally supplied reconnectable for 
208 or 220 or 440 volts. DUTY. Coritinuous. MOTOR 
SPEED. 3500 RPM for ratings up to %, KV A. 1750 RPM 
for ratings from 1 KV A to 2 % KV A. BEARING TYPE. 
Ball bearings, sealed, lubricated-for-life. ACCESS. In 
single phase models-to starting capacitor and relay by 
removal of external terminal box cover. OUTPUT VOLT
AGE STABILITY. Within 1% for constant load and con
stant input frequency. EFFECT OF INPUT VOLTAGE 
CHANGE ON OUTPUT VOLTAGE. Output voltage will 
change less than 1 % for input changes of plus or minus 
10%, or for short period input disturbances as great as 
30%. OUTPUT FREQUENCY. See Chart. OUTPUT 
FREQUENCY STABILITY. Within plus or minus %% 
at constant load and constant input frequency. TEMPERA
TURE RISE. 40 degrees, C. (72 degrees F.) R. F. NOISE. 
Extremely jOw; may be consIdered zero for most appli
cations. EXCITATION. Internal, permanent magnet. REG
ULATION. See typical curves. DIRECTION OF ROTA
TION. Operates equally well in clockwise or counter
clockwise direction. WAVE FORM. No sharp peaks or 

OUTPUT 
Model KVA Nominal VoltaKes ~om. Freq 

No. Rating Phase No Load t'ull Load Full Load H.P. Speed 
30-021 0.15 1 124 115 410 '4 3500 
30-004 0.25 3 124/214 115/200 410 'h 3500 
30-002 0.5 1 124 115 410 % 3500 
30_025 1.0 3 124/214 . 115/200 410 1'h 1750 
30-026 1.5 3 124/214 115/200 410 2]4 1750 
30-007 2.0 3 124/214 115/200 410 3 1750 
30-011 0.50 1 124 115 .410 % 3500 
30-006 0.75 3 124/214 115/200 410 1.1 3500 
30-020 2.0 3 124/214 115/200 410 3 1750 
30-029 2.5 3 124/214 115/200 410 4'h ' 1750 

spikes. Total harmonics, single or three phase, within 40 
for ratings 1 KVA or over; 5%·87<: for· ratings under 1 
KV A, depending on model. Improved wave form on special 
order. OPERATING POSITION. May be operated with 
shaft horizontal, vertical or at any angle. COOLING. By 
internally mounted fan. AUDIBLE NOISE.Approximate
ly 70 db. (Measurement on "B" scale, at 3 feet distance from 
unit,in accordance with ASAStandard No. Z 24.7-1950.) 
AVAILABLE VARIATIONS. The following variations are 
available on special order, in most cases at only a modest 
addition in price. (Not all variations are available in all 
ratings.) • Re-Iubricable bearings • Militarized construc
tion • Other standard single or three phase input voltages 
• 50 cycle input • Synchronous motor drive • Other out
put frequencies-180, 280, 360, 840 cycles. Other standard 
or non-standard output voltages • Reconnectable output 
windings for full.power at either of two voltages. Low 
voltage taps • Auxiliary D.C. output at low or high volt
age • Two phase output • Class "B" insulation for 
high ambient temperature operation • Carrying handles 
for easy portability • Screened openings for unfavorable 
environments. 

INPUT DIMENSIONS WEIGHT 
Current NetWt. 

Phase Voltage Full Load Height Length Width lb •• 
1 3.0/1.5 8 11 9% 40 
1 6.6/3.3 8 11 9% 43 
1 1151230 11.7/5.6 8 11 9% 51 
I 

Re· 24.0/12.0 11% 16 14 103 connect· 
1 able 30.0/15.0 11% 16 14 121 
1 34.0/17.0 11% 16 14 130 
3 208- 3.2/1.6 8 11 9'l4. 51 
3 220/440 5.2/2.6 8 11 9% 51 
3 

Re- 9.0/4.5 11'l4. 16 14 112 connect-
3 able 12.6/6.3 11% 16 14 145 

1952 See YELLOW .SECTION for Local Offices, Phones eem/1969 



OTHER 400 CYCLE 
,CONVERTERS & GENERATORS 
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NOBRUSH" 
"NoB rush" machines employ permanent magnet excitation - the oldest principle in generator construction - applied 
in the newest way. By modern principles of engineering design, performance and capabilities previously unheard of in 
rotating generators are made available - fitting the machine to applications where previously unsuitable. Outstanding 
advantages exist over other methods of power generation and frequency conversion. Quality has been tested repeatedly 
in actual military and industrial applications, under most exacting conditions that would have disabled machines 
of other types. 

Rating Speed 
Cat. No. KVA Phase RPM 

36-001 ,25 3428 

36-003 .50 3428 

36-030 .50 3 3428 

36-005 .75 3 3428 

36-007 3 1714 

36-008 2 3 1714 

36-011 5 3 1714 

36-012 7 1/2 3 1714 

36-013 10 3 1714 

ALTERNATORS 

The original. revolutionary. "No-
Brush" generator. Permanent magnets 
yield stability. reproducibility. rugged-
ness and virtually zero R.F. noise, 
Available in large variety of ratings, 
frequencies and voltages. Supple-
mentary windings with rectifiers avail-
able for D.C. output. 

Height 

8 1/8" 

8Vs" 

81/8" 

8 1/s" 

12%6 

12%6 

17'14 " 

17'14 " 

17'14 " 

Weight 
Length Width Lbs. 

The" 9Yi6" 17 

7~1r6" 9Yi6" 22 

7Y16" 9Yi6" 2Ph 

7Y16" 9Yi~" 2Ph 

8%" 13%" 35V2 

8%" 13%" 45 

111%6" 18%" 103V2 

111%6" 183/s" 120 

111l}16" 18%" 135 

VERTICAL CONVERTER 

A rugged 60-400 CPS fre
quency converter for power 
output ratings from 2.5 
KVA to 10.0 KVA. High 
quality induction motor is 
close coupled to a famous 
"NoBrush" generator for a 
really outstanding unit. 
Sealed bearings and totally 
enclosed motor result in 

greatly minimized maintenance. Very compact. with high power 
to weight and size ratio. Available variations include 50 CPS input 
and other output frequencies. 

Rating Dimensions Weight 
Cat. No. KVA Phase Diameter Height Lbs. 

33-001 2.5 19.4" 16.1" 173 

33-002 3.5 19.4" 16.1" 215 

33-003 5.0 21.9" 18.1" 277 

33-004 5,0 3 21.9" 18.1" 248 

33-005 7.5 3 21.9" 18.1" 262 

33-006 10.0 3 21.9" 18.8" 334 

33-009 3.0 3 19.4" 16.1" 177 

Rating 
Cat. No. KVA Phase Length 

35-001 2.5 26" 

SYNC. DRIVEN 
CONVERTER 

The ultimate in frequency 
converter quality. Drive 
from 1200 R.P.M. brushless 
synchronous motor. Direct 
mounted 40-pole "NoBrush" 
generator delivers stable, 
almost pure sine-wave vol
tage. Immune to voltage 
disturbances on input line. 
Militarized versions avail
able. Ratings from 2.5 
KVA to 10 KVA. 

Weight 
Width Height Lbs. 

22" 16V2" 470 
---------------------------------

35-002 5 30" 

35-003 3 3 26" 

35-004 . 5 3 28" 

35-005 10 3 30" 

22" 

22" 

22" 

22" 

16V2" 

16Y2" 

16V2" 

16V2" 

MOTOR 
GENERATOR 

SETS 

650 

475 

590 

660 

"NoBrush" Motor Gener
ator sets give maximum flex
ibility. In-line coupling used 
for identical shaft speeds. 
Other units-V-belt or tim
ing belt coupling. Compo
nents rigidly mounted on 
rust-proofed steel base. Fre
quencies from 50 to 400 
cycles. 

3 PHASE INPUT AND 1 PHASE OUTPUT 
BELT DRIVEN 

Rating Overall Base Weight 
Cat. No. KVA Length Length Height Width Lbs. 

37-004 1 KVA 32V2" 30" 15V2" 15" 225 

37-024 3KVA 36" 34" 21Y2" 18" 370 

37-025 5KVA 41V2" 40" 211/2" 21" 43,0 

3 PHASE IN AND 3 PHASE OUT 

37-026 3 KVA 36" 34" 18" 350 

37-027 5 KVA 41V2" 'll 40" 2P/2" 22" 400 

37-028 10 KVA 45" 42" 21V2" 25" 500 

Note: Single phase input available in some ratings on special order. 

Specifications subject to change without notice. 

GEORATOR CORPORATION. MANASSAS, VIRGINIA 22110 • TELEPHONE: (703) EMPIRE 8 -2102 
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STABILIZED 
HIGH VOLTAGE 

BETA RANGE 
• Model 500 - 0.5 to 5 kV .......... 5 mAo • Model 800 - 3.0 to 30 kV ............ 1 mAo 

• Model 705 -1.5 to 15 kV ........ 2 mAo • Model 905/906 - 6.0 to 60 kV .. 400 /LA. 

The BETA range consists of four models of high frequency, high 
voltage regulated D.C. suppl ies carefully designed for high reli
ability and stability. Extremely high standards of engineering and 
wiring together with extensive use of specially molded polyethylene 
components combine to provide compact, lightweight units. The 
front panels are designed for 19 inch rack mounting, but the clean 
styling of the PVC covered cabinet and the runners make the 
units equally suitable for bench use. Case and frame are made 
entirely of aluminum. 

All models except 905/906 (905 negative - 906 positive output) 
feature extremely simple polarity reversal by means of a specially 
molded plug and socket on the back panel. This allows the high 
voltage polarity to be reversed directly; automatically switching 
the amplifier phase and meter connections with remote relays. 
Operation of the plug is interlocked for safety to suppress the 
high voltage during changeover. 

Protection: Both line and high voltage are fused, and in addition 
an electromagnetic cutout is provided. 

Continuously variable output is provided by coarse and fine 
potentiometers on the front panel. Qutput is monitored by a 100 
p.A moving coil meter in series with a high stability resistor chain 
which also provides feedback to the comparator amplifier. A cur
rent metering jack is provided on the back panel. 

Amplifier: The comparator amplifier and reference are built as a 
printed circuit board coupled by an edge connector and can be 
quickly replaced as a unit should it ever become necessary. 

Output Ripple is better than 0.1% at full voltage. Stability is 
better than 0.1% for a line voltage change of +10% to -7112%. 
Can be supplied for 110 or 220 volt 50/60 cycle operation. 

DIMENSIONS AND CONTROLS 

Weight: 361b (16 kg) 

01 VIS 

Typical Applications are: 

• Cathode Ray Tube Supplies 

, Cathode Ray Tube Testing 

• Flying Spot Scanners 

• Electron Microscopes 

• Electron Diffra'ction Cameras 

• High Voltage Testing of Cables 
Components, Insulation etc. 

• Electron MicroProbes 

• Electrostatic Deposition Processes 

• Chemical Precipitation 

• Electrostatic Dust Precipitation 

• Testing for Mechanical Defects 

80 Express Street, Plainview, L.I., N.Y. 11803 

Telephone: 433-5900/ Area Code 516 
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• RECHARGEABLE 
NICKEL·CADMIUM BATTERIES 

• Operate over a wide temperature range 

• High discharge rate capability with constant voltage output 

• Long cycle life 

• Meet severe environmental requirements 

• Customized battery designs available 

General Electric rechargeable nickel-cadmium batteries are suitable for a wide variety of commer
cial, military, and aerospace applications. Available battery types include sealed, pressure relieved, 
and vented cells nominally rated from 0.08 ampere-hours to 160 ampere-hours (at the one-hour rate). 

The cells utilize sintered-plate electrode construction to provide the following excellent operating 
characteristics: 

Temperature - the batteries will operate in temperatures ranging from -40oe to +60oe with an 
optimum range of + 15°e to + 30oe. 

Discharge rates several times rated call capacity are possible up to: 10 times for sealed cells, 
20 times for pressure relieved cells, and 30 times for vented cells. Output voltage remains relatively 
constant over 90 percent of the discharge period. 

Cycle life - under specified rated conditions, the number of charge/ discharge cycles is normally 
in excess of 1000. A life in excess of 5,000 cycles is possible at discharge rates not exceeding 25 
percent of rated. cell capacity. 

Shock resistance - the cells exhibit great resistance to shock, vibration, and physical damage. 
Tests up to 5,000 G's have been performed without causing cell damage. 

I 
Typical sealed-cell battery designs. 

COMMERCIAL AND MILITARY APPLICATIONS 
Button cells are particularly suited for portable radios, flashlights, photo 
flash equipment, burglar alarms, and other low-drain high-capacity appli
cations. Available ratings run from 0.08 to 1.60 ampere-hours at the 
one-hour rate. 

Sealed cells are available in a wide variety of shapes and ampere-hour ratings 
to obtain batteries of any needed voltage or size. 

SEALED CELLS - Sealed cells are available in three basic shapes: button, 
cylindrical, and rectangular. No maintenance is required and these cells 
will operate in any position. In addition, all cylindrical and rectangular 
cells in this classification feature a resealable vent mechanism that 
permits maximum cell life, even under infrequent abnormal operation. 

Cylindrical and rectangular sealed cells provide maximum discharge rates 
and capacity. The special resealing vent mechanism on these cells pro
vides added safety and reliability, making them especially suited for 
portable, cordless, rechargeable consumer products such as TV sets, radio 
receivers, and transceivers; appliances; and starting small gas engines. 
Available ratings run from 0.08 to 4.0 ampere-hours at the one-hour rate. 

VENTED CELLS - Vented cells provide outstanding performance where 
large peaks of power and fast recharging are required. Typical applica
tions include aircraft, turbine, and diesel engine starting. Available ratings 
run from 11.0 to 160.0 ampere-hours at the one-hour rate. 

SPECIAL DESIGNS - All of these battery cell types can be customized, 
through use of special battery design and packaging techniques, to meet 
individual power and size requirements. 

AEROSPACE APPLICATIONS 

General Electric nickel-cadmium aerospace batteries are designed to 
operate for extended periods in an outer space environment. The battery 
cells employ a hermetic ceramic-to-metal seal (leakage rate less than 
1 x 10-· ccl second of helium per year) construction that effectively in
sulates the positive terminal or both terminals. The cells are also de
signed to withstand constant overcharging at specified rates. 

Specialized cell and battery designs will be built to meet unusual 
requirements. This includes special cell terminal arrangements, deep 
drawn cases, cell case design, and third electrode control circuit to 
permit faster charging. Available ratings run from 0.75 to 100.0 ampere
hours at the one-hour rate. 

WRITE FOR BULLETIN GEA-7287 
Hermetically-sealed aerospace cells are available in 
stainless-steel cylindrical or rectangular case designs. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. GENERAL ELECTRIC 
eem 11969 See YELLOW SECTION for Local Offices, Phones 1955 



SECTION 4000 i§1d1ijlffiM 

• 
REGULATED 
DC POWER SUPPLIES 

Improve Performance of Computers 
and Other Electronic Equipment 

These component power supplies can be used in a wide variety 
of applications where relatively constant d-c voltage is required 
despite fluctuating line voltages. Computers, process control equip-
ment, and electronic measuring devices are typical applications 
where demands for accuracy require constant regulation of voltage . 

. Performance-proved GE d-c power supplies can be designed 
to suit your needs for either 50- or 60-Hertz power sources. 

97· TO 130·VOLT INPUT RANGE, 40C AMBIENT 

DC OUTPUTt LOAD REGULATION; NET 
100% to 100% to A B C Chassis Rack WGT. 

Volts Amps MODEL NO. List Price 50% load 20% load F E F' E' LBS. 

60 HERTZ 
10.0 16.0 9T66Y8 $165.00 5 % 8% 19 7 60/a 6'1. 16'1. 4 183/a 25 
12.0 5.0 9T66Y51 140.00 5% 6% 19 31/2 70/a 23/. 161/. 3 183/a 16 
12.0 15.0 9T66Y53 170.00 5% 7% 19 5'1. 8 4'/2 16'1. 2'1. 183/8 25 
12.0 20.0 9T66Y978 185.00 5% 7% 19 7 8 61/. 161/. 4 183/8 35 
18.0 5.0 9T66Y61 128.00 4 % 5% 19 31/2 7% 23/. 16'1. 3 183k 19 
18.5 6.0 9T66Y966 133.00 4% 5% 19 5'1. 7 4'/2 16'/. 21/4 183k 20 
18.5 12.0 9T66Y967 158.00 5% 7% 19 5'1. H'. 4'12 161/. 2'1. 18318 20 

±18.5 24.0 9T66Y965 373.00 5% 8% 19 83/. 7 8 16'1. 53/. 18% 45 
24.0 2.5 9T66Y987 121.00 4% 6% 19 31/2 6'1a 23/. 16'1. 3 183k 16 
24.0 6.0 9T66Y988 143.00 3% 5% 19 5'1. 61/2 4'12 16'1. 2% 183," 25 
24.0 10.0 9T66Y989 166.00 3% 5% 19 51/. 8 4'/2 16'/. 2'1. 183/8 28 
24.0 20.0 9T66Y990 217.00 3% 5% 19 7 93/8 61/. 16'1. 4 183," 45 
24.0 50.0 9T66Y991 383.00 3% 5% 19 101/2 113/8 93/. 16'1. § 18% 105 
28.0 8.0 9T66Y83 159.00 3% 5% 19 5'1. 8 4'12 16'1. 21/. 183/8 25 
28.0 20.0 9T66Y85 236.00 3% 5% 19 7 93/8 61/. 16'1. 4 183," 50 
28.0 50.0 9T66Y6 429.00 3% 5% 19 10'12 12'18 101/2 17'/2 101/2 18318 105 
48.0 4.0 9T66Y93 133.00 3% 5% 19 5'1. 8 4'/2 16'/. 2'1. 183/8 25 
48.0 10.0 9T66Y94 182.00 2 % 4% 19 51/. 8 41/2 161/. 2'1. 183/8 35 
90.0 1.0 9T66Y69 115.00 2% 3% 19 31/2 7'18 25/8 16'1. 3 18318 19 
90.0 10.0 9T66Y985 253.00 3% 4% 207/8 73/8 7 61/8 20 n n 100 

125.0 2.0 9T66Y980 143.00 2% 3% 19 51/4 6'12 4'/2 16'1. 2'/. 18% 26 
125.0 4.0 9T66Y970 185.00 2% 3% 19 7 70/8 61/2 16% 4 18% 48 
150.0 2.0 9T66Y981 151.00 2% 3% 19 5'14 61/2 41/2 16'1. 21/. 183/8 28 
200.0 1.0 9T66Y982 134.00 2% 3% 19 5'1. 61/2 41f2 161f. 21/. 18% 24 

50 HERTZ 
12.0 15.0 9T66Y53G5 $179.00 5,}o 7% 19 5'1. 61/2 4'12 161/. 21/. 183," 27 
24.0 10.0 9T66Y989G5 174.00 3% 5% 19 51/. 8 41/2 16'1. 2'1. 183," 30 
24.0 20.0 9T66Y990G5 228.00 3% 5 % 19 7 81/2 61/2 16'1. 4 183/8 50 
28.0 8.0 9T66Y83G5 167.00 2% 5% 19 51/. 8 41f2 16'1. 2% 183k 25 
48.0 4.0 9T66Y93G5 140.00 3% 5% 19 41/. 8 41/2 161/. 2'14 183/8 30 
48.0 10.0 9T66Y94G5 191.00 2% 4% 19 51f2 9 41/2 161/. 2'14 183/8 38 

125.0 2.0 9T66Y980G5 150.00 2% 3% 19 51f. 7% 41f2 161/. 2'/. 183," 28 
t May vary ±1 %. All standard units come equipped with a plate for 19·inch rack mounting. 
:1= Indicates approximate percent increase in output voltage due to decrease of load current from full load. 
§ Rack mounting plate has four mounting slots on each end. Distance between centers of two outer slots is 71f2 In., between two Inner slots 3 In. 
~ Not available for 19·inch rack mounting. 

Mounting holes suitable for 1/4-20 screws. 
length of screw may vary with chassis height. 

IN~ 

= 

Typical circuit showing voltage 
stabilizers and filter components. 

EFFECT OF INPUT VOLTAGE VARIATION 
D-c po\ver supplies can be designed 

for various input voltages and ranges. 
With all other variables constant, the 
output voltage will not vary more than 
± 1 percent for a change in input volt
age over the rated range of 97 to 130 
volts input. 

EFFECT OF TEMPERATURE CHANGE 
For every 40C change in the ambient 

temperature, the output voltage level 
will change approximately one percent. 

EFFECT OF FREQUENCY 
A change of one percent in frequency 

will change output voltage level approxi
mately one and one-half percent. 

ISOLATION 
All doc power supplies provide elec

trical isolation between the a-c power 
source and the doc load. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. 

1956 See YELLOW SECTION for Local Offices, Phone!> 

POLARITY 
GE doc power supplies can be de

signed with the polarity you require. 
All standard units listed can be installed 
with either plus or minus grounded. 

RIPPLE 
Ripple levels of one percent RMS 

meet most requirements. However, other 
levels of ripple content can be designed 
into GE power ·supplies. 

EFFICIENCY 
Efficiency ranges from 70 to 85 per

cent for normal output voltage levels. 
For unusually low output voltages or 
low power ratings, some decrease in 
efficiency may occur. 

REGULATION 
Load regulation characteristics depend 

on the rated output voltage and rated 
power level of the power supply. 

Prices Jubject to change without notice. 

GENERAL _ ELECTRIC 
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• AC VOLTAGE STABILIZERS 
For Electronic and Electric Equipment 

General Electric a-c voltage stabilizers are static-magnetic transformer
type products which provide voltage maintained within ± 1 % variation 
while input line voltage fiuctuates ± 15 %. They are offered in the follow
ing variations: 
Unfiltered output: output voltage waveform is relatively fiat-topped, with 
harmonic content from 15 to 20%. 
Harmonic filtered output: output voltage is filtered to near sinusoidal 
waveshape, with a maximum of 3 % harmonic content. 
Enclosed construction: completely metal enclosed for safe external 
mounting. 
Open construction: for installation within electronic or electric equipment. 
Cord/Receptacle units: for convenient temporary connections. 
SINGLE PHASE - Magnetic-capacitor circuitry is frequency sensitive. 
Stabilizers designed for one frequency are not suitable for use on another. 
THREE PHASE - Standard single-phase a-c voltage stabilizers can be 
connected for 3-phase, 4-wire loads with input connected delta. However, 
single-phase models cannot be connected for 3-phase, 3-wire loads: select 
from 3-phase delta-delta models. 

Single Phase 
Volt-amp Input Stabil ized Unfiltered Output Harmonic Filtered Output 
Output Voltage Output 

Capacity Range Voltage Model Number List Price Model Number List Price 

ENCLOSED - FOR 60 HERTZ 

15 95-130 118 9T9IY4070 $31.70 
30 95-130 118 9T91Y4090 36.30 
60 95-130 118 9T9IY4110 47.90 

120 95·130 118 9T91Y4130 65.90 
250 95-130 118 9T91Y4140j: 110.00 9T91Y7140j: $114.00 
250 190-260 118 9T91Y4142j: 110.00 
250 190·260X380-520 118/236 9T91Y4144j: 122.00 
250 380·520 118 9T91Y4145j: 110.00 

9T91Y71S0j: 500 95-130 118 9T91Y4150j: 173.00 178.00 
500 190·260 118 9T91Y4152j: 173.00 
500 380·520 118 9T91Y4155j: 173.00 

1000 95-130 118 9T91Y4170 265.00 9T91L7170 273.00 
1000 95-130XI75·235XI90·260 118/236 9T91Y7173 307.00 
1000 190-260 118 9T91Y4172 265.00 9T91Y7172 273.00 
1000 190·260X380·520 118/236 9T91 Y7174 302.00 
1000 380·520 118 9T91Y4175 265.00 
2000 95·130XI75·235XI90-260 118/236 9T91Y4183 531.00 9T91Y7183 557.00 
2000 190-260X380-520 118/236 9T91 Y4184 523.00 9T91Y7184 543.00 
2000 380·520 236/472 9T91Y4186 503.00 
3000 95·130XI75·235XI90·260 118/236 9T91Y4193 714.00 9T91Y7193 750.00 
3000 190-260X380-520 118/236 9T91Y4194 699.00 
3000 380-520 236/472 9T91Y4196 680.00 

9T91Y7204 5000 190-260X380·520 118/236 9T91Y4204 1077.00 . 1136.00 
5000 95-130XI75-235XI90-260 118/236 9T91Y4203 1094.00 9T91Y7203 1157.00 
5000 380-520 236-472 9T91Y4206 1044.00 
7500 95·130XI75-235XI90-260 118/236 9T91Y4213 1632.00 
7500 190-260X380-520 118/236 9T91 Y4214 1600.00 9T91Y7214 1764.00 

10000 95-130XI75-235XI90-260 118/236 9T91Y7223 2339.00 
10000 190-260X380-520 118/236 9T91Y4224 2090.00 9T91Y7224 2295.00 
15000 190-260X380-520 118/236 9T91Y4244 3068.00 9T91Y7244 3385.00 

OPEN - FOR 60 HERTZ 
15 95-130 118 9T91Y5070 $30.00 
30 95·130 118 9T91Y5090 34.20 
60 95-130 118 9T91Y5110 44.70 

120 95-130 118 9T91Y5130 62.00 
250 95-130 118 9T9IY5140 104.00 9T91Y8140 $107.00 
250 190-260 118 9T91Y5142 104.00 

166:iiii 500 95·130 118 9T91Y5150 163.00 9T91Y8150 
500 190·260 118 9T91Y5152 163.00 
750 95-130 118 9T91Y5160 205.00 9T91Y8160 212.00 

1000 95-130 118 9T91Y5170 248.00 9T91Y8170 256.00 
1000 190-260 118 9T91Y5172 248.00 9T91Y8172 256.00 
1500 95-130 118 9T91Y5010 344.00 9T91Y8010 361.00 
2000 95-130XI75-235XI90-260 118/236 9T91Y5183 49B.OO 9T91Y8183 523.00 

ENCLOSED - FOR 50 HERTZ 
250 95-130 118 9T9IY4147j: $127.00 9T91Y7147j: $131.00 
250 95-130XI75-235XI90·260 118/236 9791 Y4148j: 143.00 9T91Y7148j: 148.00 
500 95-130XI75-235XI90-260 118/236 9T91Y4158 225.00 9T91Y7158 231.00 
500 190-260X380-520 118/236 9T91Y4159 220.00 9T91Y7159 227.00 

1000 95-130XI75-235XI90-260 118/236 9T9IY4178 344.00 9T91Y7178 355.00 

2000 95-130XI75-235XI90-260 118/236 9T91Y4188 611.00 9T91Y7188 641.00 
3000 95-130XI75·235XI90-260 118/236 9T91Y4198 821.00 9T91Y7198 861.00 
5000 95-130XI75-235XI90-260 118/236 9T91Y4208 1260.00 9T91Y7208 1323.00 
7500 95-130XI75·235XI90-260 118/236 9T91Y4218 1873.00 9T91Y7218 2060.00 
7500 190-260X380-520 118/236 9T91 Y4219 1842.00 9T91Y7219 2027.00 

j: Can be used with adapter kit for quick conversion to a cord and receptacle unit. 

3 Phase Delta Delta 
Stabilized 

Freq. VA Input Voltage Range Output Voltage Model Number List Price 

ENCLOSED 
60 6000' 190 to 260/380 to 520 delta 230/236 delta 9T91Y3506 $2306.00 
60 10000' 190 to 260 delta 236 delta 9T9IY3501G2 3324.00 
50 10000' 190 to 260 delta 236 delta 9T91Y351O 3633.00 

'Minimum recommended load 20% of rated; maximum harmonic content 5%. 

Open - small ratings Enclosed - small ratings 

Cord/Receptacle Units 
Integral single-phase units with a 2-prong cord set and 
female receptacle in the case. 
Volt-amp 
Output 

Capacity 

Input 
Voltage 
Range 

Stabilized 
Output 
Voltage Model Number List Price 

ENCLOSED - UNFILTERED OUTPUT - FOR 60 HERTZ 

15 95-130 118 9T91Y4070G19 $36.30 
30 95-130 118 9T9IY4090G19 40.90 
60 95-130 118 9T91 Y4110G19 52.30 

120 95-130 118 9T91Y4130G19 70.60 

Adapter kits are available for use with 250 and 500 
volt-amp stabilizers to provide quick conversion to a 
cord and receptacle unit. 

For Use With Order Adapter Kit Model Number 
Stabilizer 

Model Number 2-prong 3-prong List Price 

9T9IY4140 9T91 Y 4140G55 9T91 Y4140G75 
9T91Y4142 9T91Y4140G55 9T9IY4140G75 
9T91Y4144 9T91 Y 4140G55 9T91 Y4140G75 2-prong 
9T91Y4145 9T91Y4140G55 9T91 Y4140G75 Kits 
9T91Y4147 9T91Y4140G55 9T91 Y 4140G75 $4.60 
9T91Y4148 9T91Y4140G55 9T91 Y4140G75 
9T91Y4150 9T91 Y 4140G55 9T91Y4140G75 
9T91 Y4152 9T9IY4140G55 9T91Y4140G75 
9T91Y4155 9T91Y4140G55 9T91 Y4140G75 
9T91Y7140 9T91 Y7140G55 9T91 Y7140G75 3-prong 
9T91Y7150 9T91Y7150G55 9T91 Y7150G75 Kits 
9T91Y7147 9T91Y7147G55 9T91 Y7147G75 $5.70 
9T91Y7148 9T91 Y7147G55 9T91 Y7147G75 

Filament Ratings-Single Phase-60 Hertz 
For stabilized power for 6-volt nominal filaments, these 
stabilizers are suitable for operation with other 6-volt 
loads of rated or lower output current requirements. 
Current-limiting characteristic protects cold filaments 
from high current surges. 
Volt-amp Input 
Output Voltage 

Capacity Range 

OPEN 

15 95-130 
15 95-130 
31.5 95-130/190-260 
63 95-130/190·260 
94.5 95-130/190-260 

157.5 95-130/190-260 

Typical 
cord/receptacle 

unit 

Output 

Volts Amps Model Number List Price 

6 2.5 9T91Y365 $30.00 
6.3 2.4 9T91Y367 30.00 
6.3 5.0 9T91Y369 34.20 
6.3 10.0 9T91Y370 44.70 
6.3 15.0 9T91Y371 51.20 
6.3 25.0 9T9IY372 75.00 

Prices subiect to change without notice. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. 
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• 
STABILTRON* 
AC VOLTAGE STABILIZERS 

For Electronic and Electric Equipment Requiring PRECISE Voltage Control 

General Electric Stabiltron a-c voltage 
stabilizers can be used in a wide variety 
of electronic equipment applications where 
precise control of voltage is required. The 
Stabiltron consists entirely of static com
ponents - there are· no tubes to burn out 
or moving· parts to replace or maintain. 

The Stabiltron senses deviations from 
a predetermined output voltage level by 
an error detector. The error signal, through 
the silicon-controlled rectifier circuit, aug
ments the voltage stabilizer action and 
provides almost instantaneous correction 
of output voltage. 

Typical applications include computers, 
radar and communications equipment, 
industrial process control, and X-ray 
equipment. 

Input. Voltage - The most common power 
source voltages can be handled by the 
standard models listed. Stabiltron units 
can be provided for special voltage levels 
on request. 

Output Voltage - Stabiltron voltage stabi
lizers maintain extremely precise voltage 
output in spite of wide fluctuations of line 
voltage, frequency, load, load power factor, 
and ambient temperatures. 

The table below illustrates the effect 
on the output of the maximum steady state 
excursions, within rated limits of some of 
these variables. 

TABLE 1 - TYPICAL OUTPUT VOLTAGE 
CHARACTERISTICS . 

Output Voltage 
Variable EXCUrsion Bandwidth~ 

Line voltaget 95 to 130 0.02 to 0.2% 

Frequency 57 to 63 Hertz 0.15toO.4% 

Load o to iOO% rated iuad 0.02 to O. i% 

Load power 0.4 lagging to unity 0.01 toO.l% 
factor 

Ambient -25C to 40C O.OI%/degree C 
temperature 

U A range is indicated because exact amounts are 
dependent on the static level of other variables. 

t When the Stabiltron unit is operated at less than 
rated load, the line voltage can be reduced con· 
siderably below 95 volts without serious de· 
terioration of the output voltage. 

Response - Under transient line or load 
conditions, elapsed time for correction of 
output voltage and transient excursion 
from the normal bandwidth are key con
siderations to equipment operation. 

The Stabiltron provides fast response 
and small transient excursion through its 
unique combination of solid state and mag
netic circuitry. 

* Trade·name of General Electric Co. 

ENCLOSED CONSTRUCTION -
2-kva units are suitable for 
either wall or floor mounting. 
5- and 10-kva units can be 
floor mounted only. 

PANEL CONSTRUCTION is suitable for 
standard 19-inch rack mounting. 

OPEN CONSTRUCTION is suitable for horizontal or 
vertical mounting surfaces in equipment enclosures. 

S7-63CPS; 3% HARMONIC: 0.4 LAG TO UNITY LOAD PF 

Model List Input Voltage 
Kva Number Price Range 

0.5 9T91Y3021 $422 95-130/190-260 
0.5 9T91Y3021G2 414 95-130/190·260 

1.0 9T91Y3022 497 95-130/190·260 
1.0 9T91 Y3022G2 490 95-130/190·260 

2.0 9T91Y3023 665 95-130/190·260 
2.0 9T91Y3023G2 654 95-130/190·260 

5.0 9T91Y3027 1428 95·130/175-235/190-260 
10.0 9T91Y3030 220~ 190'260/380'520 

TABLE 2 - TYPICAL TRANSIENT RESPONSE 
CHARACTERISTICS 

Percent Peak 
Output Re- Total Re· 

Transient Voltage sponset covery§ 
Change Excursion Time Time 

o to 115V input 14% 4 Hertz 13 Hertz 

95 to 130V input 14% 3 Hertz 8 Herzt 

130 to 95V input 9% 5 Hertz 9 Hertz 

o to 100% rated load 24% 1 Hertz 2 Hertz 

20% to 100% rated 21% 1 Hertz 2 Hertz 
load 

100% to 20% rated 34% 1 Hertz 10 Hertz 
load 

:j: The time required for the output to recover 63.3% 
from its maximum excursion. 

§ The time required for the output to recover to 
normal bandwidth limits. 

Outout 
Voltage Approx. Approx. Dim. (in.) 
(Adjust- Net Construc-

able We,ght tion 
±4%) (Pounds) Type H W D 

118 70 Panel 19 143,4 
118 70 Open 19 13';" 

118 125 Panel 83.4 19 15V, 
118 125 Open 83.4 19 14 

118/236 185 Enclosed 25 ]41/0 11'/4 
118/236 180 Open 23112 14112 10% 

118/236 570 Enclosed 26V, 28 14 
118/236 975 Enclosed 28 39 17 

Harmonic Content - Under all rated 
ranges of line variation and most load 
conditions, the total harmonic content of 
the output wave form will not exceed three 
percent for a sine wave power source. Even 
under adverse conditions, when the power 
source is not a sine wave, the Stabiltron 
voltage· stabilizer will correct the wave 
form to the load to approximately three 
percent harmonic content. 

Rectifier-filter Loading - Since the output 
wave form is low in harmonic content, the 
Stabiltron voltage stabilizer can be con
nected successfully to a rectifier (capacitor 
input) filter load to the input of a d-c 
power supply having capacitor input filters. 

Prices subject to change without notice. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. GENERAL. ELECTRIC 
1958 'See YELLOW SECTION for Local Offices, Phones eern J 1969 
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VOLTAGE 

• "
oopllit REGULATORS 

• New solid-state control • Precise output voltage control 

• Fast voltage-correction rate • Cabinet or rack-mounted models 

• Magnetic circuit-breaker protection 

General Electric's new automatic voltage regulator line provides 
closely regulated output voltages from varying input voltages. 
They normally include a motor -operated Volt-Pac variable 
transformer, associated buck-boost transformers which handle 
a wide range of input-voltage variation, and a new solid-state 
SCR control. 

These automatic regulators maintain a preselected output volt-
age level within 1 percent bandwidth, and are temperature 
compensated from - 20 to + 40C. They can be bench or floor 
mounted, or in smaller sizes, mounted in standard relay racks. Single·Phase Three·Phase 

Input Nom. Adjustable Corree· Raek·mounted Cabinet·mounted 
Voltage Output Output tion Rate Load Approximate Approximate 
Range Volt· Voltaget Volts! r.;ax:-----m;- List Dimensions (In.) List Dimensions (In.) 

~Max:- age Min. Max. Sec. Amps 
* 

Model Ho. Price Width Height Depth HetWt. Model Ho. Price Width Height Depth HetWI. 

115 VOLTS - SINGLE·PHASE 

95 135 115 110 120 10.4 10 1.15 9T92Y130G3 $430 19 63/. 12'1. 50 9T92Y130Gl $460 22'12 9'1. 17 70 
95 135 115 110 120 10.4 25 2.9 9T92Y131G3 460 19 83/. 15'1. 70 9T92Y131 Gl 490 221/2 107/. 17 95 
95 135 115 110 120 10.4 50 5.75 9T92Y132G3 515 19 83/. 15'1. 100 9T92Y132Gl 545 221/2 107/. 17 125 
95 135 115 110 120 10.4 100 11.5 9T92Y133G3 625 19 12'1. 19'1. 120 9T92Y133Gl 655 221/2 14 19r,. 150 
95 135 115 110 120 10.4 150 17.2 .................... 9T92Y134Gl 700 21'12 20 18'1. 170 

230 VOLTS - SINGLE·PHASE 

200 260 230' 220 240 17.2 13 3.0 9T92Y135G3 $515 19 8'V. 15'1. 70 9T92Y135Gl $545 22'12 107/. 17 95 
200 260 230' 220 240 17.2 32.5 7.5 9T92Y136G3 570 19 83/. 15'1. 100 9T92Y136Gl 600 221/2 107/. 17 125 
200 260 230' 220 240 17.2 52 12.0 9T92Y137G3 660 19 12'1. 19'1. 120 9T92Y137Gl 690 22'12 14 19J(. 150 
200 260 230' 220 240 17.2 130 30.0 9T92Y138Gl 800 22'12 20 18'1. 170 

460 VOLTS - SINGLE,PHASE 

400 520 460 440 480 34.4 13 6.0 9T92Y139G3 $675 19 83/. 18r,. 85 9T92Y139Gl $705 221/2 10'12 193/. 110 
400 520 460 440 480 34.4 32.5 15.0 9T92Y140G3 745 19 83/4 18r,. 115 9T92Y140Gl 775 221/2 10'12 193/. 140 
400 520 460 440 480 34.4 52 24.0 .................... 9T92Y141 Gl 890 213/. 20 18'1. 220 
400 520 460 440 480 34.4 130 60.0 .................... 9T92Y142Gl 1110 25'V. 30K. 181/2 350 

230 VOLTS - THREE·PHASE 

200 260 230' 220 240 17.2 12.5 5.0 9T92Y143G3 $995 19 8'V. 18r,. 75 9T92Y143Gl $985 221/2 10'12 193/. 100 
200 260 230' 220 240 17.2 34 13.5 .................... 9T92Y144Gl 1095 253/. 135/. 17'1. 140 
200 260 230' 220 240 17.2 68 27.0 .................... 9T92Y145Gl 1325 25 3/. 135/. 171/4 200 
200 260 230' 220 240 17.2 136 54.0 ................ ' .... 9T92Y146Gl 1755 203/. 303/. 1'81/2 300 
200 260 230' 220 240 7.5 170 67.5 .................... 9T92Y147Gl 1950 25'V. 30K. 18112 500 

460 VOLTS - THREE·PHASE 

400 520 460 440 480 34.4 13 10.4 .................... 9T92Y148Gl $1115 25% 130/. 17'1. 140 
400 520 460 440 480 34.4 32.5 26.0 .................... 9T92Y149Gl 1245 253/. 135/. 17'1. 200 
400 520 460 440 480 34.4 52 41.5 .................... 9T92Y150Gl 1600 203/. 303/. 18'12 300 
400 520 460 440 480 34.4 100 80.0 .................... 9T92Y151Gl 1900 25'V4 30K. 18'12 500 
400 520 460 440 480 15.0 130 104.0 .................... 9T92Y152Gl 2000 283/. 303/s 18'12 600 

• 208·volt nominal output voltage operation requires no change in power connection, but does require selecting correct control transformer ratio. When operated at 
a nominal 208 volts output, the regulator will correct for an input range of 181 to 236 volts, with the output voltage adjustable from 199 to 217 volts. 

t The specified input voltage range is applicable for nominal output voltage. When operating at any other output voltage within specified range, the input voltage 
range will change proportionately with the change in output voltage level selected. 

t Load kva based on nomina I output voltage. 

No Waveform Distortion 
No harmonic waveform distortion is introduced at any load or with any 
input voltage. The output voltage waveform is a precise reproduction of 
applied input waveform. 

Adjustable Output Voltage 
Output voltage for units nominally rated 115 volts is adjustable from 110 
to 120 volts. Output voltage also is adjustable from 220 to 240 volts for 
units rated 230 volts; from 440 to 480 volts for nominally ratetd units of 
460 volts. Please note that the specified input·voltage range is applicable 
for nominal output voltage. When operating at any other output voltage 
within specified range, the input voltage range shifts in proportion with 
the selected output voltage. 

Accurate Static·sensing Control 
Solid-state control combined with the new Sylvan-Kettler static-sensing 
device achieve the optimum in automatic accuracy. The voltage regulator 
is governed automatically by a dead-band-type voltage-sensitive control 
utilizing either lamp or zener bridges. The circuit includes magnetic input 
circuit breakers and an output voltmeter. 

Regulation Accur.cy 
Speed of correction 
Output voltage 
Input voltage 
Frequency 
Load Range 
Efficiency 
Power Factor Range 
Wave Form Distortion 
Output Meter 
Ambient Temperature 

Operating R.nge 
Protection 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998·50, Schenectady, N. Y. 12305. 

eem 11969 See YELLOW SECTION for Local Offices, Phones 

TYPICAL SPECIFICATIONS 

±1.0% 
10.4 volt 1 sec 
Adjustable from 110·120 vol1! 
95 to 135, single.phase 
60-Hertz 
Zero to full load 
Up to 99% 
o to 100% 
None 
0-150 Volts AC 
-20C to +40C 

Magnetic Circuit Breaker in Power 
Input Line-Control Circuitry Fused 

Prices subject to change without notice. 
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GLENTRONl:CS ::INC. c:::it. 748EastAiosta(U.S.Highway66),Glendora,California91740,(213)963-1676 . 

SOLID 
STATE 
POWER 

CONVERSION 
EQUIPMENT 

Spaceborne/ Airborne/Ground Support/Computer Subsystems/Laboratory Instrumentation/Control Devices 

Representative Glentronics Power 
Conversion Units 

Remote Programmed Marginal Testing Unit 
Input: 208 VAC + 8 VAC 375-425 CPS 

3 ({j 4 wire 
Outputs: 12, ranging from + 24 @600 MA 

to - 24 @250 MA 
Regulation: .5% line and load, all outputs 
Ripple: 25 MV to 5 MV max., depending 

on outputs 

Stable Constant Current for Resistance 
Bridge Measurements 
Input: 115 VAC + 10% @60 CPS I ({j 
Output: Constant current .2 to 2 MA 
Load 
Impedance: 0-5000 ohms 
Regulation: ± .005% line 

± .005% load 
± .01% temperature 

Ripple: .005% RMS maximum 
Temperature: + 40°F. to 100°F. 

AC Regulators 
DC-DC Converters 
Modular Power Supplies 
MUlti-output Power Supplies 
Inverters 

Glentronics offers complete in-house 
capabilities for the design and develop
ment of electronic equipment, including 
production test and prototype develop
ment laboratories, and manufacturing 
facilities for the production of trans
formers and chokes, printed circuit 
boards, mechanical assemblies, heat 
dissipators and component ovens. 

Facilities have been approved by Govern
ment agencies and aerospace manufac
turers. Glentronics' reputation is built on 
quality commensurate with application 
requirements, performance, comparable 
pricing, and delivery on schedule. A 
proven record of achievement is exem
plified by the nearly 200 customer facili
ties served by Glentronics, Inc. 

GLENTRON::ICS ::INC. c:it. 748 East A losta (U.S. Highway 66),Glendora,California91740,(213 )963-1676 
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o - 4 VOLTS 
I44.iIb,fbffljj SECTION 4000 

o - 2000 AMPS. 

HEWLETT if PACKARD o - 15 VOLTS 

o - 20 VOLTS 

o - 60 VOLTS 

0-100VOLTS 

o - 110 VOLTS 

@ 

@ 

@ 

o - 200 AMPS. 

o - 3 AMPS. 
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@ o - 15 AMPS. 

@ 0- 0.2 AMPS. 

@ 0- 50 AMPS. 

o - 320 VOLTS @ 0-1.5 AMPS. 

o - 1000 VOLTS 

o - 4000 VOLTS 

@ 0-0.2 AMPS. 

@ 0-0.05 AMPS. 

how. tQ$el~ctaHewt~tt .. Packa"d.t)C.~Ower Su.pply 
for youl; appUcalion . \ 

DC· power~oppiies. - YOl.fmj!;lh1.thiq.~;orth~m. in· . other terms. 
Such aSbi:ltterysubstilutes, ·re(;flii.ers, .AQ"'[)l?cQnvefter~, . power 
ampllflers,·.(jlpen~tion·al····a!lrpUf:ie~so.r··mayQe.·~\t~n<!:Is SCR's: 

.QHer!;).·morethan 
~V!I.iderange of 
con~(p.f\lersatility 

itable· for 
a.S/Jecial· ··S),stel11, 

No matterwhatXt>u. call 
100. modelS ··ofDCpower 
voltagesand.c\,irrents,.a so 

.and soHd-state.reliabiHty. 
your appHcation~~hettler 
ttl~. productiOt1,ta,~le,·. 0 r. t~e 

TO .. th is end,. we. oft~r~l;teJ()nov\l'ng lttes .. for. heJplng.you 
s~lect the right poweIsupply:See .............. l1f~reepagesfor a 
condenseef listing· of· DC powersupplles(rQmli-lewletHi>ackard, 

VQt •• gOulput:,Apower supply with avottageratin!ilabout HI% 
highf;lf ........ that . required is .recommended. This provides the 
neces$aryi~lexibility lor. testing and adjusting analytical and other 
systems;.. .••..•.... . ... 

CurJ'8nt~~tput:·Fo( C>ptimumperlormance, thecurreotrating of 
the selected powetsupply should equal or exceed .·.themal\imum 
iI1S~antanI1lQl:ls(ftQta\(erage). output demande.d by tryeload. Built.-in 
fast-acting.PT()tectton·. c.ircuits of Hewlett-P.ackardInstruments limit 

... )heoutp\:It,clJrrenttoapresetectedvalue;this· protects both the 
.power'.supply:·andtlleloadfromLdamage. 

0tltP!l1 ¥QstjhppoWEIf suppJjesare designed to . provide 
either nlvQI~tlgeprac.ol1stant c.urrento.utput,However. 
manYiparedesi9ped tQ9Perate ·ineilher mo9.Ei 
andt. "h (CfQSs.pver). ·from. one mode to the 
other oint.·.in the.outpul.range;.l1fJexibility.io 
operating i~·'Ii~~ff~l'I;thes.e.versatHehp . powetsupplies are 
recof;J1men 

Specific_tip 19t1s:wiU •. call/or wellregi).late.d power 
si)pplle.s .. ·'tl .lllanQ10lok.fof.amaximi)f;J1change 
inlnput.AC. utload·.resistance;Wlth ·.f\O·· change 
inloli.9.· or regLiI ated!:lullPly· will.dri.ft .·Iess 

.. t~~np.Q3~Ltnal atloQtput9hange.of less 
thafl··o.;Ol.'Y~t(1:C'.·~. \Jre ... · •• ~ipple.a.n.cjnOise· are 
fQnctions ·ofint.er isp:l.a(ion;20Quv. RMS .ls. typical 
of. ""iEl"regulated ... . ..... ... ... ..... a~'4\,outp!Jt'thisiSI~!:lsthan 10 
part!:l.~ermillionJ.PE!f1orJ'l'la.n~e.spaCi.fica~ionsa.factO:~Of ,.10 .times. 

a.va.IJa.~IE! .·.frqfl'!J'I'I()repre9iseunit~ ..•• ..,. •.... while. m9derate 
of.~51to..1'YQ.is 'tYJI?: !ts.withollt.Plltratings 
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All Supplies: 50'C maximum ambient temperature rating. Floating output (ground either side), continuously variable output, 
low output impedance at all frequencies, 3·wire input, computer·quality electrolytics, 1 year warranty. No turn·on, turn-off 
overshoot; short-circuit·proof, all semiconductor except as noted by.. . 
Transistor Supplies: Glass-epoxy printed circuit board· construction, fully automatic overload protection - short-circuit·proof. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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~nterelectronics all-silicon thyratron-like gating elements and cubic-grain toroidal magnetic 

components convert DC to any desired number of AC or DC outputs from 1 to 10,000 waHs. 

Ultra-reliable in operation (over 260,000 logged hours), no moving parts, unharmed by shorting 

output or reversing input polarity. High conversion efficiency (to 92%, including voltage regulation 

by Interelectronics patented reflex high-efficiency magnetic amplifier circuitry). 

Wide input voltage range (lto 2S0 volts DC). Wide input voltage regulation (output voltage 

maintained with variations up to SO% in input voltage). 

Light weight (to 6 waHs/oz.), compact (to 8 waHs/cu. in.), low ripple (to 0.01 mv. pop), excellent 

voltage regulation (to .0.1 %), precise frequency control (to 0.2%) with Interelectronics extreme 

environment magnetostrictive standards or to 0.0001 % with fork or piezoelectric standards. 

Complies with MIL specs. for shock (lOOG 11 misc.), acceleration (lOOG lS min.), vibration 

(100G sio S,OOO cps.), temperature (to lS0 degrees C), RF noise (1-26600). 

AC single and polyphase units supply sine waveform output (to 2% harmoniCs), will deliver up 

to ten times rated line current into a short circuit to actuate MIL type magnetic circuit breakers or 

fuses, will start gyros and motors with starting current surges up to ten times normal operating line 

current. 

Now in use in major missiles, powering telemeter transmiHers, radar beacons, electronic equip

ment. Single and polyphase units now power airborne and marine missile gyros, synchros, servos, 

magnetic amplifiers. 

Interelectronics-first and most experienced in the solid-state power supply field produces its own 

all-silicon solid-state gating elements, all high flux density magnetic components, high temperature 

ultra-reliable film capacitors and components, has complete facilities and know how-has designed 

and delivered more working KYA than any other firm I 

For complete engineering data, write Interelectronics today, or ~all (914) EL 8-8000 in Congers. 

INTERELECTRONICS CORPORATION 
550 U.S. Route 303, Congers, New York 10920 

·See YELLOW SECTION for Local Offices, Phones 1965 
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The Hipotronics wide range of compact miniaturized power 
packs with output voltages from 2 to 100 KV and current ratings 
of 2, 5 or 10 milliamperes are designed for long life and trouble 
free operation. Advanced high voltage techniques developed by 
Hipotronics permit greater size alld weight reduction than 
previously possible. ' 

All units are housed in a hermetically sealed MIL-T-27A can and 
vacuum filled with mineral type transformer oil or epoxy. The 
insulating medium insures corona-free operation and allows for 
running the supply at 3 or 4 times normal current rating for long 
periods of time. The corona free operation precludes component 
failure caused by long term corona degradation of insulation and 
guarantees a pure DC output free of any interfering high. fre
quency signals which might possibly influence or affect the 
system which it is powering . 

. Every component in the supply is operated at well below its 
design rating and pre-assembly hi potted at one and one half 
times its operating voltage. 
The output connections are high voltage ceramic type on models 
30 KV and below and through plug in re-entrant receptacles for 
coaxial cables on greater than 30 KV units. Three foot cable 
assemblies are supplied with each re-entrant bushing type and 
longer ones are easily assembled if required. 

Output 
Voltage 
Kilovolts 

2.5 KV 
2.5KV 
2.5KV 
5KV 
5KV 
5KV 
7.5 KV 
10 KV 
10 KV 
10 KV 
15 KV 
15 KV 
20KV 
20KV 
25 KV 
30 KV 
30KV 
40KV 
50KV 
60KV 
100KV 

Current 
Milliamperes 

2ma. 
5 rna. 
lOrna. 
2 rna. 
5 rna. 
10 rna. 

'lOrna. 
2 rna. 
5ma. 
10 mil. 
5ma. 
10 rna. 
2 rna. 
5 rna. 
10 rna. 
2 rna. 
5 rna. 
2 rna. 
5 rna. 
2 rna. 
2 rna. 

insert 

2" 
5" 

Model Height Width 

2.5A 3112" 33/4" 
2.58 3112" 3¥4" 
2.5C 4 1,4" 3%" 
5A 4 1,4" 3%" 
58 4 1,4" 3%" 
5C 5 1,4" 3%" 
7.5C 5%" 3%" 
lOA 51,4" 3%" 
108 51,4" 3%" 
10C 6 11a" 4%" 
158 61/a" 40/a " 
15C 61/a" 40/a " 
20A 61/a" 40/a " 
208 61/a" 40/a " 
25C 10" 6" 
30A 10" 6" 
308 10" 6" 
40A 12" 6" 
50B 10" 6" 
60A 10" 6" 
100A 15V2" 8Va" 

Diameter 
1" ........ $2.00 
2" 3.00 
3" 4.00 
4" 5.00 

TOROIDS 

Outside 
Diameter 

10" 
20" 

Inside 

Depth Price 

2314" $ 50 
23/4" 60 
3%" 70 
3 3/ a" 65 
3%" 75 
3%" 90 
3%" 110 
3%" 75 
3%" 95 
4" 125 
4" 125 
4" 150 
4" 135 
4" 180 
5" 350 
5" 190 
5" 250 
5" 270 
8" 390 
8" 325 
9V4" 625 

Diameter 
6" ....... $10.00 
8" 20.00 
10" 40.00 
12" 50.00 

Price 

$ 30.00 
$200.00 

FEATURES 
• Hermetically sealed, oil or epoxy filled 
• Solid state rectifiers 

• 10 year life 
• Low ripple 
• Good regulation 
• Compact, highly miniaturized .. 
• Reversible polarity 

Inquiries are invited for units with out
puts different than our standards, with 
built in line regulation, short circuit cur
rent limited units, lower output ripple, 
with 220V, 50/60 cycle inputs or with 
center tapped output etc. 

SPECIFICATIONS FOR ALL MODELS 
Input 0-125 volts, output voltages 

and currents stated for 
nominal 117 volt input. 

Regulation 10 to 15% no load to full 
load 

Ripple 1/2% rms per milliampere 
output 

Ufe 10 years at 25°C ambient 
with rated output voltage 
and current 

Terminations Ceramic bushings on 30 KV 
and below models 
Re-entrant receptacles with 
3 foot mating coaxial cables 
on 40 KV and up models 

See YELLOW SECTION for LDcal Offices, PhDnes eem/1969 
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Hipotronics has a complete line of unregulated high voltage 
power supplies with output voltages ranging from 1 to 600 KV 
and with current outputs from 2.5 ma to 10 amperes. 

All units are conservatively designed for continuous use and are 
available with fully instrumented control consoles or less con
trols for .use in OEM equipment or with existing controllers. 

They are designed for maximum equipment and operator pro
tection. The surge devices preclude injury to any component 
from repeated short circuits at full output and the many safety 
devices insure operator protection. 

FEATURES 
• Reversible polarity 
• Output shorting relay with discharge resistor 
• Surge limiting resistor in output lead 
• Continuously variable output control 
• Continuously variable overvoltage control {optional extra) 
• Continuously variable overcurrent control 
• Zero start interlock 
• External interlock provision 
• Door interlocks 
• HV on and off push buttons 
• Circuit breaker input 
• Functional pilot lights 
• Triple range KV meter, 2% accuracy 
• Triple range current meter, 2% accuracy 
• Surge protection on meters, relays, transformers 
• Vernier output (optional extra) 

CURRENT IN MILLIAMPERES 
OUTPUT 

KILOVOLTS 1 2.5 5.0 10 25 50 100 250 500 1000 2000 3000 4000 5000 10,00( 

0-1 

0-2 

0-3 

0-5 

0-10 

0-15 

0-20 

0-25 

0-30 

0-50 

0-60 

0-75 

0-100 

0-120 

0-150 

0-200 

0-250 

0-300 

0-400 

0-500 

0-600 

MODEL NUMBER FORMED BY PREFIXING 8 to KV and hyphenating cur
rent i.e. 60KV, 50ma is Model No. 860-50; 1KV at 1000 mao is Model 81-1000. 
WRITE FACTORY for size, weights, prices, specifications etc. of any model 
in arrowed area. If your requirement can not be satisfied with one of our 
standard models listed above, send us specifications for prompt proposal. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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SECTION 4000 muidi". 

• AC INPUT -
PERFORMANCE: 

GUARDED AND 
UNGUARDED 
D.C. CURRENT 
SUPPLIES FOR 
PRECISION 
POTENTIOMETERS 

GUARDED 
TYPE UNIT, UNGUARDED UNITS UNITS 

Letter Designation NONE -NW- -NO- -NWS- -NDS- G-NW- I-ND-
Line Regulation in per-
cent continuous or in-
stantaneous output 
change per 10 Volt line O,OOS O.oooS O.OOOS O.OOOS o.oOOS O.OOOS O.OOOS 
change. (Long Term & 
Short Term) 
Temperature Coellicient 
in percent per °C re-
ferred to 2SoC over 0 ±O.OOOS ±O.oooS ±O.OOOS ±O.OOOS ±O.OOOS ±O.OOOS ±O.OOOS 
to 6SoC ambient 
Time PPM/hr - 10 4 10 4 S 2 
Stability 
(Max. Drift PPM/24hr 100 2S 10 2S 10 2S' S 
Non-Cumu-

PPM/IOO hr lative) - 100 SO 100 SO 100 30 

Minimum OUTPUT I 1 I O.OS' O.OS' 0.01 0.01 TO INPUT AC ~UT ISOLATION - - - - - 20 20 in equiva- ~~ARD 
lent capaci- OUTPUT 100 100 100 100 100 30 30 tance (pi- TO GROUND 
cofarads) 'oIJTPUT (I) TO GROUND - - -, - - 20 20 

OUTPUT 10'· 1010 10" 10" 10" 1012 1012 Minimum TO INPUT 
DC OUTPUT 
ISOLATION TO GUARD - - -, - - 10' 10' 
in res is-

OUTPUT tance 10" 1010 1010 10" 10" 1012 10'2 
(Ohms at TO GROUND 
SO% RH) OUTPUT - - - - - 1012 10'2 TO GROUND 
RIPJi[E""(%RMS) 0.003 0.003 0.001 

-RANDOM-NOISE 
lOO/LV 0.0003% or output (0.& to 2KC/P-P) 

'O.OS pIcofarads will produce a leakage current of about 4 nanoamps peak to peak 
through I megohm with 117 volts 60 cycle line voltage input. 

• AC INPUT 

Current:' 0 • 50 Ma. 

REGULATED D.C. POWER SUPPLY 
SELECTION CHART 

OUTPUT 
Nominal 

Model Yolts D.C. Current OutputYoltage 
No. (Specify a Yoltage) Ma. Tolerance 

501·"'* I to 10.0 in '12 V Steps O-SO O.S% 
502·** 1 to 10.0 in '12 V Steps 0- SO 0.1% 

*~ When ordering select case number from case Illustra
ations. . 
Other voltages, currents and specifications av,ailable. 
Please contact factory or representative for additional 
information. 

SPECIFICATIONS: 
UNIT CHARACTERISTICS 
INPUT: 117 V A.C. ±17 V - 50-60 C 8 Watts (other 
line voltages and frequencies available). 
OUTPUT: Volts: Available In anyone nominal voltage 
'12 V steps from 1.0 through 10.0 V D.C. 

Output Impedance: Maximum ;01 ohm. 
Regulation: Line Voltage Changes: O.S% Maximum for :!:ol7 V A.C. Load 
Changes: .OS% Maximum for '0 to SO Ma. Load. 
Temperature Coefficient: Maximum ±.003%/oF. 
Overall Accuracy: ±0.15%. 
Ambient Temperature Range: 0 to 120°F. 
Ripple: Maximum 0.01%. 
Isolation: Output to A.C. input line - less than equivalent of 2 picofarads. 
Cases: Available in Case Nos. 03, OS, 09 and 11. See outline drawings. Specify 
case number on your order. . 
Shipping Weight: 2'12 Ibs. 

• 
RESISTANCE TO CURRENT 
CONVERTERS 
SPECIFICATIONS: 
INPUT: 
Signal: 3·Wire or 2·Wire Potentiometer.Type Resistive 
Element with standard nominal spans of 100, 200, 500 
and 1,000 ohms as specified. 
1.0 Volt D.C. will be impressed 
across resistive element unless 
otherwise specified. Input lead 
resistance unbalance of 2% of 
span allowable. 

Power: 117 Volts, 
CONTROLS: 

50·60 CPS ±IS Volts, 7 Watts. 

Zero: Live zero, adjustable ±2% of total span. 
Span: Adjustable ±S% over specified input span of 100, 200, 500, or 1,000 ohms. 

900 SERifS (Continued) (Nominal Load (Dbms) 
OUTPUT: Includls Lead ' 

Resistance 

D.C. CURRENT MINIMUM MAXIMUM 

Model 903 2.5 to 0 to +2.5 Ma. 0 1,000 
Model 905 o to SMa. basic with 1-5, 0-4 to 

2.0 Ma. as specified. 0 S,OOO 
Model 920 4 to 20 Ma. 0 1,500 
Mlldel 950 10 to 50 Ma. 0, 

Outputs are easIly chan,ed. ·Other output currents from spans of 100 p.a. 
minimum to 40 Ma. maxImum can be provided on special order. 
CASE: , 
No. t8: For surface mounting 6" L x 3'~," W x 3%" H, 
,No. II: For panel mounting ,3U," W x 7" H X 12'14" D 
No. 91: Plug·ln rack mounting 3U4" W x 7" H X 12'14" D 

May be used in ~1 A racK adapter for mUltiple unit mounting. 
(Maximum S units/rack) 

Above cases for non-hazardous locat/ons. Other cases available on 
request. 
PERFORMANCE: 
Interferance Rejection: Output effect less than 1 % full scale when 
100 V (rms) at 60 CPS is applied as interference signal. 
Frequency Response: '12 second (speeds to '12 milliSecond available). 
Ripple: 0.02% RMS or 1 mlcroamp pk to pk whichever is greater. 
Output to Input Isolation: None. Either pOSitive or negative ground can 
be used. 
Output or Input to Une Isolation: Less than S picofarads equivalent' 
capacitance. 
Operating Temperature Range: 0 to 125°F. 
Accuracy: ±O.S% or ±S microamps, Whichever is greater. 
Repeatability: ±O.I % or ±5 microamps, whichever is greater. 

PROGRAMMABLE CONSTANT 
CURRENT SUPPLY 

Type: 
Range: 

SPECIFICATIONS 
Solid state current regulated power supply. 
As specified continuously adjustable or step· 
selected from 0.1 thru 50 Ma. 

Compliance Voltage: IS volts D.C. maximum. 
Line Regulation: 0.005% orO.S /La (whichever is greater) for 

10% 'line change. Long and short term. 
0.005% or 1.0' /La (whichever is greater) for 
o to 100% load change. 

Load RegulatIon: 

Temperature CoeffiCient: ±0.002% per 0C. (O.OOOS% per °C available). 
0.00S%/24 hrs., non-cumulative. Time Stability: 

Output Impedance: Greater than 0.5 megohms. 
Ripple & Random Noise: 0.01 /La RMS maximum. 

Output Selactol'! Front panel mounted. 
Terminal Connections: Rear mounted terminal board for output, meter 

and, ground. 
Power Suppl,: 100 to 135 volts, 60 cycles, 6 watts with 3 

conductor line cord and fuse. 

• 

II 

Case: 19" rack, 3'12" H x 87/a" deep with handles. 

TEMPERATURE CONTROLLER 
SPECIFICATIONS FOR A MINIATURIZED 

TEMPERATURE CONTROL SYSTEM 
INPUT: lIS'V AC ±IS% 60 Hz. ~ 
LOAD: Power' handling capabilities up to SOO watts· 

(non· inductive) without relays. 
OFF CURRENT: 20 Ma. Maximum. 
CONTROL ACTION: Proportioning; Adjust internal paten· 

tiometer (accessible through side of case) to adjust 
proportioning band sensitivity. (Range of propor· 
tional band sensitivity can be varied for the appli· 
cations.) 

AMBIENT TEMPERATURE: 80· 120°F. 
SIZE: 4.0 H x 2.S x, 1.6 inches (Space Saver 'Size). 
TEMPERATURE RANGE ADJUSTMENT: Adjust potenti· 

ometer on top of case for temperature set. 
RANGES AVAILABLE: 210 to 300, 280 to 400, 3S0 to 

500, 420 to 600°F. Other ranges and wattages and 
case .configurations available. 

• 1 KW @ 220 VOLTS - specify Model 9521. 
Other temperature controllers are available with read· 
out, manual reset for high limit, and adjustable, set 
point. 

TEMPERATURE CONTROLLER 
SPECIFICATIONS: 
INPUT: liS VAC ±15%, 50·60 Hz, 1.S kw max. load @ 
6SoC; or 200 VAC ±IS%, -S0·60 Hz, 3.0 kw max. load 
@ 6SoC. - Specify' Model 9S29. 
TEMPERATURE RANG~S: See chart. , 
~~g)~R: Thermistor, S% interchangeability (approx. 

ADJUSTABLE SET POINT: External. ' 

ei~~~Rg~ v~~I~::th~IO~~ f;~~O~iO:~~frofog~~g~ iSpo':J~; 
according to load reqUirements. 
CONTROL SENSITIVITY: Internally adjustable. See chart 
below for specific models. " 
AMBIENT OPERAtiNG TEMPERATURE: 32°F to 175°F 
(OOC to 80°C). Load de·rates linearly from rated power 
at 65°C to "0" watts at 8SOC. 
RADIO FREQUENCY INTERFERENCE: ~'ExceptionallY low 
because of zero angle, electronic switching. 
HOUSING: Black Anodized Aluminum case provides 
ample cooling. 

INSTRULAB, INC. 1205 LAMAR STREET, DAYTON, OHIO 45404 • PHONE: (513) 223·2241 
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REGULATED DC POWER SUPPLIES 

TRANSISTORIZED MODELS "ECONOMY SERIES" 
DC OUTPUT RIPPLE REGULATION (mV) 

MODEL 
VOLTS AMPS (mVp-p) LINE (±10%) LOAD 

7314A 0.5 3 20 30 

7315 1~15 1 2 10 10 

7316 2 2 10 10 

7315A 0.5~20 1 2 10 10 

7324 0.5 2 10 10 

7325 1~30 1 2 10 10 

7326 2 2 10 10 

7334 0.5 3 10 10 
1~60 

7335 1 3 10 10 

7353 2~100 0.3 2mVrms 20 30 

7372 5~300 0.15 3mVrms 40 60 

TRANSISTORIZED MODELS "SERIES· TYPES" 
DC OUTPUT RIPPLE REGULATION (mV) 

MODEL (mVp-p) LINE (+10%) VOLTS AMPS LOAD 

713C 0.35 (0.5) 3 30 30 

717C 1.5 2 20 20 

719B 3(35) 3 30 30 
0~35 

7124 5 2 2.5 5 

716B 10 3 10 10 

7329 20 3mVrms 10 10 

7337A 5 ImVrms 0.01% + lmV 0.01% -\- 2mV 
0~50 

7339 15 3mVrms 10 10 

733 1 2 30 30 
0~70 

7133 2.5 2 5 10 

7355 0~1l0 1 
5 (0.01 % l- 2mV) :g~ :/0%_' 02,';;,V~, (0.05% + O.lmA) (0.2% -I Q,lmA) 

7375 0~300 1 
10 (0.01 % !- lOmVl :g~~%" "O"O;"j' (0.1% !- O.lmA) (O 2% I D.lmA) 

7025 0~±30 I 0.5mVrms 10 10 

7034 0~±60 0.5 0.5mVrms 10 10 

VACUUM TUBE MODELS "SERIES· TYPES" 
DC OUTPUT RIPPLE REGULATION (mV) 

MODEL (mVp-p) LINE (±10%) VOLTS AMPS LOAD 

729 0.15 50 (1% + 0.5V) (±1% ±0.5V) 

729B 
0~300 

0.15 50 11% +0.5V) (±1% ±0.5V) 

722C 0.2 10 10.3% +0.3V) (±0.3% ±0.3V) 

725C 
0~500 

0.5 10 (0.3% +O.3V) (± 0.3% ± 03V) 

* Model 729 is. equipped with a variable negative voltage for C 
bias and unregulated AC voltage for heaters of tubes. Model 
729B is the variation of model 729, having the same ratings 
plus a voltmeter and an ammeter for the output, + Bl, + 82, 

MODEL 731& 

* Compact, light weight and rich variety as below: 
* I n the event of overload or output short·circuit trouble, an 

output current limiting circuit of accurate performance works 

accordingly. 
* Limiting current can be set continuously within the range of 
10%~100% of the maximum range. Also can be used as the 
constant-current power supply 
(However except model 7314A • 7315A) 

* By using same types more than 2 sets, the operation can be 
made either in series connection or in parallel connection (How· 
ever except model 7314A) 

* The panel size is 1/4 rack, and these types can be set four 
models in 19·inch rack or 500mm standard rack. 

* Dimensions of these series-types have two divisions as follows; 
"A type" 7314A, 7315, 7315A, and 7324 types: ...................... .. 
...... 1l1W x 158H x 205Dmm Net Weight: 3Kg approx. 
"B type" Except the above types: ............................................... . 
...... l11W x 158H x 345Dmm Net Weight: 5.7Kg approx. 

MODEL 7124 MODEL 73ft 

MODEL 7025 

* These types have larger voltmeter and ammeter compared with 
the regulated DC power supply "ECONOMY SERIES" 

* Model 7375 utilizes some vacuum tubes together with tran· 
sistors, and cross·over type for constant voltage and current. 

MODEL 729B 

MODEL 722C 

another voltmeter for the C bias output. 
* Model 722C and model 725C are alSO equipped with a variable 

negative voltage for C bias and unregulated AC voltage for heaters 
of tubes, besides the overload protector. 

~~!,~~O!~! 
* MAIN PRODUCTS • ELECTRONIC VOLTMETER. DIGITAL VOLTMETER. FUNCTION GENERATOR 
• OSCILLOSCOPE • CURVE TRACER • PUNCTURE TESTER • POWER SUPPLY 

3·1175, SHINMARUKO·HIGASHI, KAWASAKI·CITY, KANAGAWA·PREF., JAPAN. 
Telephone (0441 41·0111-~ 7 Cable Address: "KIKUSUIDE" KAWASAKI. 
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SPECIFICATIONS 

DESCRIPTION 
The La Marche MODEL 
A-51 is a completely 
solid state SCR inverter 
which provides a regu
lated, sine wave output 
for such applications as: 

Boiler Controls 
Telephone and Micro
wave Communications 

Burglar Alarms 
Supervisory Control 

Equipment 
Data Processing 
and Telemetering 
Equipment 

Nuclear and Missile 
Installations 

P.A. Systems 
Fire Alarms 

AC OUTPUT VOLTAGE ................................ 120 Volts Nominal 
LINE REGULATION .....................................• ±1 % for ±15% DC Change 
LOAD REGULATION .................................... ±2% No Load to Full Load 
FREQUENCY ................................................ 60 Cycle Nominal 
FREQUENCY STABILITY .............................• ±1% for Load, Input Voltage 

and Temperature Variations 
WAVE SHAPE ................................................ Sine Wave 
DISTORTION ................................................ Approximately 7% 
OVERALL EFFICIENCY ................................ Approximately 65% 
AMBIENT TEMPERATURE .......................... -20° to 60°C (0° to 1400 F) 

INVERTERS 
POWER SUPPLIES 
MODEL A-51-120 VOLT A.C. - 60 HZ SINE WAVE OUTPUT 

D.C. Input D.C. Current Continuous A.C. Current 
Voltage Full Load No Load Load Rating Continuous 

Model No. yolts amps amps V.A. amps 

hA~5~1.~25~0.c.2"'4"'V_-t---:2"'4"'V-t--=2:;;0'ii.0.----c5,0 250 2.1 
A51·250·4SV 48V 9.0 3.0 250 2.1 
A51·250-120V 120V 4.0 1.5 250 2.1 
A51.500,"2"'4V.,-----j1-"24V 40.o---TO~5 500 4.2 
A51·50048V 4-8V 18.0--6.0 500 4.2 
A51·500-120V 120V 8.0---3.0 500 4.2 
A51·1K·24V 24V 86~0--18.0 1K 8.3 
A51·1K·48V 48V 36.0 10.0 1K S,3 
A51·1K·120V 12DV 15.0--5.5 1K 8.3 
A51·2K·48V 48V io.o 11.0 2K 16.6 
A5J.2K-""f20V 120'1 28.0--6.0 2K 16.6 
A51·3K-120V 120V 45.-0---6.5 3K 24.9 
A51·5K-120V 120V 75:0---".0 5K 41.9 

INVERTER ACCESSORIES 
1. A.C. or D.C. Voltmeter $25. 6. D.C. Circuit Breaker $35. 

Price 
$ 990. 

1040. 
1100. 
1240. 
1450. 
1725. 
1850. 
1950. 
2100. 
2490. 
2740. 
3090. 
4400. 

2. A.C. or D.C. Ammeter $25. 7. A.C. Circuit Breaker $25. 
3. Frequency meter $95. 8. Ground Detection Relay $50. 
4. A.C. Power Failure Relay $25. 9. Automatic Demand Panel $95. 
5. Low D.C. Voltage Alarm Relay $38. 

ORDERING SPECIFICATIONS 
1. La Marche model number. 5. Application. 
2. Number and type of battery 6. Type and capacity of charging 

cells. equipment. 
3. Ampere hour capacity of 7. Type of mounting, wall or 

batteries. rack mount. 
4. AC loads. 8. Optional accessories. 

FILTERED D.C. POWER SUPPLIES 
MOOEL A-26 DESIGN FEATURES 

1. Automatic in operation 
and self-regulating. 

2. No moving parts. Nothing 
to arc or wear out. 

3. No external controls. 
Cannot be tampered with. 

MOOEL A-28 DESIGN FEATURES 
• Silicon diode rectifiers. 
• Current limiting circuit. 
• Automatic A.C. voltage 

compensation. 
• D.C. voltage regulation. 
• Output ammeter and volt· 

meter. 

MODEL A-29 ORDER SPECIFICATIONS 
1. La Marche model number 
2. A.C. input voltage, cycles, 

phase 
3. Intermittent D.C. loads 

and duration 
4. Continuous D.C. load 
5. Amount of filtering -

measured how? 

The La Marche A·26 power supply features auto· 
matic load regulation and semi-automatic current 
limiting. The model A·26 is filtered to 10% ripple. 
There are no controls to be set for different appli· 
cations because the amount of loading determines 
the current output. 

The model (A·28) is a solid state, fully automatic, 
constant voltage D.C. power supply designed for all 
regulated applications. 

The model (A·29) is a solid state, fully automatic, 
constant voltage D.C. power supply designed for all 
regulated applications. 

The La Marche model A-26, like all La Marche units, 
is a solid state device employing a balanced isola· 
tion power transformer, a magnetic amplifier and 
sea led silicon diode rectifiers. These power supplies 
have no contacts, relays, switches, fans, tubes, time 
clocks or other moving parts. 

Standard features include automatic A.C. line com· 
pensation, D.C. voltage regulation and current 
limiting. The La Marche transistor controlled mag· 
netic amplifier circuit is designed to automatically 
provide a D.C. output regulation of ±5" from no 
load to full rated output. Accurate output regulation 
is mailntained with A.C. line variations of ±1O%. 
The A·28 is offered in a wide range of sizes and 
voltages. 
The reliability of the La Marche circuit has led to 
its selection for critical communication and control 
systems, nuclear powered ships, missile firing sta· 
tions, and uti!!ty power standby systems. 

Standard features include automatic A.C. line com· 
pensation, D.C. voltage regulation and current 
limiting. The La Marche transistor controlled mag· 
netic amplifier circuit is designed to automatically 
provide a D.C. output regulation of ±1 % from no 
load to full rated output. Accurate outputs regulation 
is maintained with A.C. line variations of ±1O%. 
The A·29 is offered in a wide range of sizes and 
voltages. 
The reliability of the La Marche circuit has led to 
its selection for critical communication and control 
systems, nuclear powered ships, missile firing sta
tions, and utility power standby systems. 

12 VOLT 24 VOLT 32-36 VOLT 48 VOLT 130 VOLT 260 VOLT 
D.C. AMPS A-26 A·28 A·29 A·26 A·28 A-29 A-26 A·28 A·29 A·26 A·2S A·29 A·26 A·28 A-29 A-26 A~28 A·29 

3 $ 8:,_ -.1~3~"--- c1~6~"-- $ 92. $140. $260. - - - - $145. $295. - - $47~-"-- r--1~8~ r-1~5~"--- _$68~"-
6 94. 145. 290. i-]:05-:-r-156-:- ~290. - - - $247. 350:- C""--450. $325. 425. 640. 655. 740. 840. 

~~-r-t14. 177-: c-350~ i-]:50-:-~32-: 430. $160. $246. $490. 305. 425. 510. 395. 56~-"-- _~5~"---- r-----Z9~'- h-~~~-"--- --,-~7~-"---
15 130-:- -19C r-425~ r-I7l-: ~65-:- 490. - - - 23s.-- ~85. 720. 520. 650. 980. 970. 1175. 1580. 
20 153-:- 226-:- r-510~ 't93:-~98. 510. 250. 318. 640. 350. 590. 815. 655. 780-:- 1185-:- i-t18O:- ru9a-: 1870~ 

~5- - - - - - - - - - - - - 760-:- -895-: -1250-:- i-]:390-:- r-i690-:- 2040:-
--30 182. 265. 530. 224. 347. 530. 280. 354. 715. 420. 612. 930. -820-:- 1146-:- 1565-:- i-]:660-:-~950:- 22SO:-

35 - - - - - - - - - - - - - - - 1910-: r-2200-:- _259~= r-----tO ~O~",- ~~9~"-- f-:4:"--
250. 384. 745. 340. 450. 990. 545. 781. 1020. 1120. 13~~ ~~O. 2100-:-r-2450-:- 2860. 

-~- ~95-:-~60-:- r-.. 46~-"---~~2. 1360. 570. 820. 1260. 1260. 2350. 2950. 3340. f--~~- ~~6.~",- :-:7;"--h89~"-- ~90. 1550. 1970. 
60 295. 425. 1050. f-360-:- -510~ 910:- -s40. 672. 1500. 710. 948. 1425. 1360. 205.~",- _~580. 2650. 3564. 3850. 

--75- -326-:- ~68-:- r-rr40. 455. 568. 1140. 655. 900. 2000. 765. 996. 1550-:-- 1670-:- -2220. 3160. - -
-85 - - - - - - - - - - - 1800-:- -2340-:- -3475. - - -
---'00 _~9~",- 568 f-t330. 582. 858. 1330. - - - 860. 1140. 1750. 1990. 2460-:- "3840. - - -
-125- f-, . 

65.~-"-- ----,-;9;~'- f--}540. 950. 1360. 2080. _~1~",- f-:02. - - - - - - - - -
---'30- r-~2~",- r-~60. - 695. ---J-~'~Q.. ~~60. ~:g:.. --J~~ ~:50. - - - 2400. 2868. 4550. - - -
---'50- ,~- .n-

105~-"-- -}420. ~180. - - - - -c-~85. 950. - 78~-,-- 11~~ ~50. 820. 1194. 2650. -
-160- 78~ ~096. - 860. 12S2. 1790. - - 1110. 1548. ~~O. - - - - - -
---'75 - - - - - - - - - 1iga. 1620-:- 2490. 
-200 - - - 935. 1374. 1860. 1130. 1612. 3580. 1275. 1780. 2750. - - - -
-250 - - - - 1660:-r-2250. - - - 1750:- 2250:- -3450. - - - - - -
~OO - - - - 20~~.:... ~840. - - - 2090. 2580. 3990. - - - - - -
~OO 2800. 3800. - - - 2850. 335a. 5200. - - - - - -

102 BRADROCK DRIVE • DES PLAINES, ILLINOIS 60018 • PHONE (312) 299-1193 
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FLOAT 
BATTERY 

CHARGERS 

eern File System I' I I I 

/ffVRHCHE. 
GENERAL DESCRIPTION 
The model A-ll Float Battery Charger is a completely automatic, solid state, constant voltage 
device having: 

A.C. VOLTAGE COMPENSATION - D.C. VOLTAGE REGULATION - CURRENT LIMITING 

The model (A-ll) charger is designed and built to carry continuous and intermittent loads up to 
its maximum rated output. The A-ll is current limited at 140% of rated output. Each unit is 
designed and built to charge a specific type of battery containing a specific number of cells. 

The La Marche Transistor Controlled magnetic-amplifier circuits provide continuous taper 
charging. Maintains rated output voltage within ±1 % from no load to full load with A.C. input 
variations of ±10%. Silicon diodes are used for rectification. 

DESIGN FEATURES 

The model A-11 charger floats lead-acid batteries at 2.17 volts per cell and by means of a front 
panel switch equalizes at 2.33 volts per cell. Both float and equalize voltages are adjustable to 
meet battery manufacturers recommendations. This type of charging imparts the longest battery 
life and is the accepted method for charging batteries used in standby service. 

1. Quality parts throughout. Silicon diode rectifiers and tran
sistor magnetic amplifiers used exclusively. 

2. A.C. power loss relay, output voltmeter/ammeter and fused 
input-output are standard on all models. 

3. Eighty sizes available in five input voltages. 

SPECIFICATIONS 
STANDARD ACCESSORIES SUPPLIED: 
1. Potentiometer for desired float and equalize charge voltage 

adjustments. 
2. Quality D.C. ammeter and voltmeter with 50 millivolt move

ment, 2% accuracy. 
3. Power failure relay with terminals for connections to a 

remote alarm system. 

OPTIONAL ACCESSORIES: 
1. A.C. circuit breaker replacing fuse. 
2. 0-24 hour equalizing timer. 
3. Ground detection switch. 
4. Low D.C. voltage alarm relay. 
5. High D.C. voltage alarm relay. 
6. Special paint. 
7. Export packing add 5%. 

La Marche 6 and 12 24 Volt 32 and 36 
Model No. and Volt Systemst Systemst Volt Systemst 

Amperage Output Price Price Price 

A·H- 3· $198c§ $242,§ $250.§ 
A-H- 6- 230.§ 26~.§ 310.§ 
A-H- 10- 245.§ 350.§ 390.§ I----':'- .-
A-H- 15- 30Q.,§ 395.§ 460.§ 
A-H- 20- 398.§ 450.§ 595.§ 
A-ll- 25- - - -
A-H- 30- 480.§ 500.§ 730.§ 
A-ll- 35- - - -
A-ll- 40-1-------'. . 560.§ 575.§ 795.§ 

r--~-11- 50- 698.§ 740.§ 980 __ § 

A-H- 60- 890.§ 910.§ H75.§ f---'-' _. 
A-ll- 75- 980.§ 995.§ 1250.§* 1-----':'-: -

1350.§* A-ll-100- 1100. * 1160. * 

~11-125- - 1340. * 1550. * 
~.11-150- -- 1550. * 1870. * 

A-1l-175- - - -r---::' 
f __ ~II:.200- - 1650. * 1980. * 
;---A.11-250- - 1980. * 2685.* 

A-11-300- - 2495. * -f------.C'-C . 
A-11-350- - - -r---::0 . 
A-11-400- - 3550. * -

NOTES: 
* A.C. INPUT 

Standard models are available in nominal A.C. line voltage of 120 208, 240, 
480 and 550, single phase, 50/60 cycle. Models marked * are available in 
three phase only. 

§ Underwriters Listed. 

3. Eighty sizes avai lable in five input voltages. 
4. Adjustable equalize and float levels; float/equalize controls 

located on face panel for easy operation. 
5. Design and operation tested and approved by battery 

manufacturers, utilities, railroads and military. 

4. Fused A.C. input and D.C. output for complete protection. 
5. Convenient switch to transfer from float charge to high rate 

equalize charge. 
6. Internal terminal board for easy connection of A.C. input, 

D.C. output and power fai lure equipment. 

8. Individual float/equalize adjustments, specify model A-11B. 
9. Filtered units available, see model A-12. 

10. Dual fusing for A.C. input and D.C. output replacing single 
input and output fusing. 

11. Dual voltage A.C. input. 
12. 1 % taut band meters replacing 2% meters. 
13. Relay rack mounting. 

48 Volt 130 Volt 260 Volt 
Systemst Systemst Systemst 

Price Price Price 

$260.§ $325.§ $580.~_ 
310 __ § 496.§ 750 __ L 
414:§ 576 __ § 890.§_ 

580.§ 694,§ 1288.§_ 

725.§ 780.§ 1645§* 

755.§ 970.§ 1890.§--

845.§ 1190.§ §--2070,,_ 

- 125Q.§ -
980.§ 1385.§* 

~~:~::~ 1190.§* 1590.§* 

131O.§* 1950.* 3280.*--
1495.§* 2650.§* 3875.*--
1655.§* 3375.§* 4550.*--
1890. * 3850.§* 5540.*--

2140. * 4380.* 6910.* 

- 4975.* -
2375.* 5460.* 7940.* 

3160. * 5980.' -
3675. ' 6450.' -

- 6'920.' -
4590.* 7290.' -

t BATTERY TYPES 
The model A-ll chargers are available in the listed ampere capacities and 
nominal O.C. voltages for lead-acid, nickel-cadmium, nickel·iron alkaline and 
other types of batteries. Specify number and type of battery cells. 

CALL FOR COMPLETE INFORMATION ON OUR VOLTAGE SENSING RELAYS & D.C. TO D.C. CONVERTERS 

102 BRADROCK DRIVE • DES PLAINES, ILLINOIS 60018 • PHONE (312) 299-1193 
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KEPCO POWER SUPPLIES 

TABLE OF CONTENTS 
Design Features Chart .... Page 1972 

Ordering Information ..... Page 1974 

SECTION D MODULAR 
PAR Group .............. Page 1975 

PAT Group ............. Page 1976 

PAX (HS) Group ......... Page 1977 

PCX Group .............. Page 1978 

PVVR Group ............. Page 1979 

PR11 Group ............. Page 1980 

SECTION H AUTOCROSSOVER 

CK Group ............... Page 1982 

KO Group ............... Page 1983 

KS Group ............... Page 1984 

SECTION m HIGH SPEED 
BOP Group .............. Page 1985 

CK-HS Group ........... Page 1986 

OPS-B Group ............ Page 1987 

SECTION DHIGH VOLTAGE 
ABC (Hybrid) Group ...... Page 1988 

BHK Group .............. Page 1989 

HB Group ............... Page 1990 

VVR Group .............. Page 1991 

HOW TO USE THIS CATALOG 
This edition of Kepco's annual product catalog is laid 
out in a significantly changed way from previous ver
sions. Products are grouped by a shared major charac
teristic rather than an alphabetical listing. 

A cross reference in each group will direct you to other 
models that also share the characteristic but which are 
described elsewhere-in another category. 
Prices and shipping weights are imprinted directly on 
each spec page, eliminating the requirement for a sep
arate price list. 

You may enter the catalog in a number of ways. If you 

SECTION m GENERAL PURPOSE 
JQE Group .............. Page 1992 

ABC (Transistor) Group ... Page 1994 

PR Group ............... Page 1995 

S11-A Group ............ Page 1996 

SECTION m SPECIAL PURPOSE 
cc Group ............... Page 1997 

CDT Group .............. Page 1998 

CPS Group .............. Page 1999 

KG Group ............... Page 2000 

PVS Group .............. Page 2001 

SECTION H PROGRAMMERS 

Page 2002 

SECTION iii ACCESSORIES 
Page 2006 

SECTION rn OVERVOL TAGE l!J CROWBARS 
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Kepco Representatives ................. Page 2011 

know the model designation, you'll find its group clas
sification in the Design Features Chart on the facing 
page. Example: the data on CC models will be found 
in the section entitled Special Purpose powed supplies
and it will be cross referenced in the High Speed Sec
tion. Turn to Page 1997 to find the Special Purpose 
section. 

If you are looking for modular supplies-and have no 
specific model type in mind, the index will refer you 
to Page 1975, the start of the Modular, section in which 
six separate groups are listed and three are cross 
referenced. 
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KEPCO POWER SUPPLIES 
ORDERING 

INFORMATION: 

DISCOUNTS: 

SHIPMENT: 

WARRANTY: 

PARTS: 

All Kepco products are marketed on a direct-factory basis. There are 
no mark-ups or discounts (other than for quantity buyers) so that there is 
but one price for our products throughout the United States. Kepco main
tains independent sales representatives in most states-and overseas. These 
factory-trained men will be most pleased to give you any required assist
ance in procuring and applying these products. 

Power supplies are identified by a multipart model number, usually com
prising a letter group prefix (identifying the design) followed by a series 
of numbers that specify the model (usually in rated volts and amperes.) 
Options will be identified by letter suffix specifying meters, cases, special 
controls, etc. 

It is important for the expeditious handling of inquiries, orders, etc., that 
the full Kepco model number be uS.ed for identification, even if local speci
fication control numbers have been assigned by your organization. 

Discounts are available to quantity buyers. For details please consult 
with the Kepco Sales Department. 

Prices shown in this catalog are f.o.b. Flushing, New York. Please con
tact our sales office in Flushing for f.o.b. destination (delivered) prices. 
Our usual means of shipment is by insured motor freight or, location per
mitting, UPS. Air shipments or special routing available on request. 

All Kepco products are backed by a·firm one (1) year warranty, covering 
all parts and labor. The warranty is honored at our factory Service De
partment, Flushing, New York, and at field service depots maintained at 
strategic cities; Consult your local sales representative concerning the 
availability of local service. 

Maintenance· parts maybe obtained through the field representative or 
from Kepco directly. When ordering parts, please use the identifying 
Kepco part number, and give the model and serial number of the instru
ment for which they are intended. Do not return any parts to Kepco unless 
authorization tags and instructions are provided. 

COMMUNICATIONS: 
Address all mail to: 

KopeQ, Inc., 131-.38 Sanford Avenue, Flushing, N.Y. 11352 
Telephone: 212-461-7000 

TWX Number: 710-582-2631 
Telex: 12-6055 

Cable Address: KEPCOPOWER NEWYORK 

Questions concerning the facilities; features, behavior, and character
istics of any product may be directed to the Kepco Applications Engineer
ing Department'. A staff of specialists is happy to provide any assistance 
in the application of Kepco's Power Supplies to your requirements. 

PUBLICATIONS: . From time to time Kepco publishes papers, articles, handbooks and sup-
plements designed to further the state of utilization of modern power 
supply technology. The Kepco Power Supply News is a regularly pub
lished compendium of timely news articles. For a subscription to the 
Power Supply News-or copies of available publications, use the ellclosed 
business reply card to order your personal copy. Copies of Kepco's pub. 
lications are also available through Kepco's field representatives. 

See YELLOW SECTION for Local Offices, Phones eem/I969 
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KEPCO 
PAR 
MODULAR 

POWER SUPPLIES 
The PAR modules couple a high gain d-c feedback regulator with con
vection cooled NPN pass transistors to a conventional power trans
former for 50-440 Hz power frequency accommodation_ The PAR mo
dules produce a fixed voltage with a ±5% adjustment range at a current 
rating which depends upon the ambient temperature (see tablel- PAR 
models may be programmed to a lesser nominal voltage (with ·current 
derating) by substituting for the resistor wired across the control termi
nals. (See Operating Region Graph.) When operating with external cur
rent feedback-as a current regulator-the compliance voltage must lie 
within the shaded region of the graph. 

OUTPUT 
OUTPUT IMPEDANCE CURRENT 

MODEL OUTPUT at ambient temp Ohms + Microhenries PRICE. 
VOLTS 65'Cl 40'Cl d-c to 100 Hz 1kHz to 

55'CII 30'CII 100Hz to 1kHz 100kHz+,uH 

PAR-4 4±5% 0-9.0 0-11.0 0.0001 0.005 0.1+0.5 $205_00 
PAR-7 7±5% 0-8_0 0-10.0 0.0001 0.005 0.1+0.5 205.00 
PAR-12 12±5% 0-5.5 0-7.0 0.0002 0.005 0.1+0.5 205.00 
PAR-15 15±5% 0-4.6 0-6.0 0.0003 0.005 0.1+0.5 205.00 
PAR-24 24±5% 0-3.4 0-4_0 0.0006 0.005 0.1+0.5 205.00 
PAR-28 28+5% 0-3.1 0-3.7 0.0008 0.005 0.1+0.5 205.00 
PAR-36 36±5% 0-2_3 0-2_8 0.0015 0.005 0.1+0.5 205_00 
PAR-48 48±5% 0-1.8 0-2.3 0.0022 0.005 0.1+0.5 205.00 
PAR-60 60±5% 0-1.5 0-2.0 0.003 0.005 0.1+0.5 205_00 

SHIP 
WGT. 
(lbs.) 

20 
20 
20 
20 
20 
20 
20 
20 
20 

Typical 
Uncased 

Module 

OPERATING REGION GRAPH 
'Uncased, HCased • For case, add SuffiX "C" to model number and $11.00 to pnce. 

SPECIFICATION VOLTAGE MODE 
CURRENT MODE** 
(External Sensing) 

80 

OUTPUT RANGE ::!:5% t 1 rnA to Ilimit cutoff locus 
REGULATION, LINE <0.005% <0.005% at rated sample** 
REGULATION, lOAD <0.01% or 0.5 mV* <0.01% at rated sample** + 
STABILITY (8 HR.) <0.02% or 2 mV* <0.02% or 1 mA* 

TEMP. COEFFICIENT <0.02% per °C <0.02% per °C at rated sample** 40 

RIPPLE, rms <0.25 mV < 0.01 %. of Io max. 

'whichever is greater 
20 

"Rated sample is 1 volt across external current sensing resistor with external current control. 
t Adjustable to zero with corresponding current derating (see operating region graph). 
!The compliance voltage range lies within shaded operating region from the 1limit locus to 105% Eo max. 

INPUT: 105-125V a-c or 210-250V a-c, (selected), 50-440 Hz, 
single phase; approximately 2 amperes, 200 watts. 

TEMPERATURE, AMBIENT OPERATING: Uncased: -20°C to 
+ 65°C maximum (see rating chart). Cased: _20°C to +55°C 
maximum (see' rating chart). 
TEMPERATURE, STORAGE: -40°C to +85°C. 
COOLING: Convection. 
ISOLATION VOLTAGE: 500 volts to chassis. 
CONTROL/PROGRAMMING: ::!:5% internal trimmer (voltage 
or current). External resistance programming ratio is 1000 
ohms per volt. A 1 % fixed resistor is supplied to program the 
tabulated nominal voltage. When programmed below the 
::!:5% output band, derate current per operating region graph. 
VOLTAGE RECOVERY, (for step load current): <50 !'seconds. 
OVERLOAD CURRENT CUTOFF: Adjustable cutoff locus piv
ots about the Eo = 0, Io = 5% point, reducing the output 
current into an overload. Note: Nonlinear loads drawing a 
high starting current may be locked out by the cutoff locus, 
and require a starting resistance to be contained within the 
shaded regions of the operating region graph. 

REMOTE ERROR SENSING: Compensates for up to 0.5 volt 
drop per output lead. 

OVERSHOOT: (Turn-on/off): None in ::!:5% operating band. 
When output is set below 25%, load to approximately 10% 
to maintain negligible overshoot. 

SERIES/PARALLEL: Connections are provided for parallel 
operation of identical units. Series operation to rated isolation. 

OVERVOLTAGE PROTECTOR: Provision is made for attach
ment of an optional crowbar overvoltage protector, type 
VP-PAR. See Crowbar section for detailed description of the 
protector. 
TERMINALS: All input, output, sense and control connections 
are made via a single multiterminal barrier strip. 
DIMENSIONS: See Page 2005 for listings. 
FINISH: Case: Royal Blue, epoxy: 
MOUNTING: A cased model is ordered by appending suffix "C" 
to the model number. If ordered separately, specify Case CA-
200. Rack mount with adapters RA 25-1, RA 8-2 or RA 9-3. See 

. hardware section. 
All terms used in the specifications are 
defined in the Kepco Glossary 

Data subject to change without notice 
PATENT NOTICE: Applica,bl'l Patent Nos. 
will be supplied on request. 
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KEPCO 
PAT 
MODULAR 

POWER SUPPLIES 
The Kepco PAT series of voltage regulated modular 
power supplies features compact repairable con
struction of \I precision programmable regulator. The 
output is a self-cooled series NPN transistor driven 
by a monolithic linear I-G amplifier and protected by 
adjustable current limiting. The regulator will control 
current when equipped with an external pair of sen
sing and feedback resistors. 

voltage/current 
regulation 
full range operationally 
programmable 
all silicon design 

VOLTAGE 
SPECIFICATION MODE 

MODEL 

CURRENT 
MODE" 

VOLTAGE AMPLIFIER 
OFFSETS'" VOLTAGE 

OFFSET OFFSET REFERENCE 
VOLTAGE CURRENT (INTERNAL}'" 
Ll.Eio Alio 

OUTPUT RANGE 0-100°/0 Eo max. 1 mA-I000f0 10 max. -- -- Fixed 6.2V±50f0 
LINE: 105-125/210-250V a-c <0.0005010 <0.005°/0** <10 ",V <2 nA 0.0001010 
LOAD: No LoadlFull Load <0.005010 or 0.2 mV* <0.01010** <200 ",V <5 nA ---
TIME: 8 Hours. Stability <0.01°/0 or 1 mV* <0.02** <20 ",V <2 nA 0.005010 
TEMP.: Coefficient per 'c <o.ol0f0t <0.02**t <20 ",V <5 nA 0.005010 
RIPPLE: (rms) <0.1 mV <0.02010 of Io max. -- -- ---
'whichever is greater . 

.. External sensing. using a 1V sample. Specs are measured at rated sample voltage with 20 PPM external current feedback control. 

"'Offsets and the reference contribute to output change I!.Eo• by the equation I!.Eo = ±I!.Eref (RtIRi! ±I!.Eio (1 +RfIRi! ±/!"/io (Rt! 
where Rf is the feedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations 
when external input/feedback elements are substituted for the internal reference and voltage control in special applications. 

tSee OPTIONS for 0.005% per ·C voltage mode - 0.01 % per ·C current mode temperature coefficient. 

INPUT: 105-125V a-c or 210-250V a-c (selected), 50-440 Hz, 
single phase. 
TEMPERATURE. AMBIENT OPERATING: Cased: -20'C to 
+71'C. . 

TEMPERATURE, STORAGE: -40'C to +85'C. 

COOLING: Convection. 

ISOLATION VOLTAGE: 500 volts to chassis. 

PROGRAMMING: Approximately 1 rnA control current, extern
ally adjustable by resistance at 2='1000 ohms per volt. May be 
operationally controlled as an amplifier using voltage or cur· 
rent signals; common positive. 

OPEN LOOP doc GAIN: >0.5XI06 volts per volt. 

VOLTAGE RECOVERY (for step load current): <50 ",seconds 
for recovery to within 0.005% or 2 mV of setting. 

CURRENT LIMITING: Adjustable from 10% to 105% of rated 
full current with provision for remote control. 

REMOTE ERROR SENSING: Compensates up to 0.5 volt drop 
per output lead. 

OVERSHOOT: (Turn-on/Off): None above 25% voltage set
ting; negligible below 25% when preloaded to 10% minimum. 

SERIES/PARALLEL: Series operation to rated isolation; also 
master/slave capability. Current limiting design permits self-de
termined parallel load sharing. 
TERMINALS: All input, output and control connections are 
made via a multi-terminal barrier strip. 
DIMENSIONS: See Page 2005 for listings. 

FINISH: Black anodized aluminum. 
MOUNTING: Rack mount with adapters RA 26-1, RA 27-2 or 
RA 28-4. See Hardware section. 
OPTIONS: (add designator as a suffix to the model number). 
"-R" ADJUSTMENT OF CONTROL CURRENT: A ±100f0 trim
mer is installed to allow precision programming calibration. 
"-T" LOW TC OPTION: A special reference provides 0.005010 
per 'c temperature coefffcient in voltage mode, 0.01°/0 per 'c 
in current mode. 
"-En OFFSET VOLTAGE NULLING CONTROL: To zero the 
fixed part of Eio, the voltage amplifier's voltage offset. 

Oata subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC. • 131·38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000 • TWX # 710·582-2631 
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KEPCO SECTION 1 - MODULAR POWER SUPPLIES i§§'I'bM1!lItI SECTION 4000 

TM 

KEPCO 
PAX 
MODULAR 

PO\NER SUPPLIES 

PAX modules are low cost, single-amplifier power supplies that can be 
used with voltage or current feedback. The HS models (high speed) are 
especially recommended for current control because of their fast-recov
ery characteristics. I n the PAX design, a convection·cooled PNP series 
pass transistor is used, the negative output terminal is common to the 
signal input. The PAX models are thus the signal-complement of the 
PCX and OPS designs. 

SPECIFICATION VOLTAGE MODE 

INPUT: 105-125V a-c or 210-250V a-c (selected), 50-440 Hz, 
single phase. 
TEMPERATURE, AMBIENT OPERATING: -20"C to + 50"C 
TEMPERATURE, STORAGE: -40"C to +S5"C. 
COOLING: Convection. 
ISOLATION VOLTAGE: 500 volts to chassis. 
PROGRAMMING: Approximately lmA control current. Exter
nally adjustable, by resistance at =1000 ohms per volt. Specify 
suffix "R" to obtain model with integral ± 10% control current 
adjustment. May be operationally controlled as an amplifer 
using voltage or current signals; common negative, 
VOLTAGE RECOVERY: (for step load current): <50 micro-

seconds. 
CURRENT LIMITING: Adjustable from 25% to 150% of rated 
full current. 
REMOTE ERROR SENSING: Compensates up to 0.5V drop 
per output lead. 
OVERSHOOT: (Turn-on/off): None above 25% voltage set
ting; negligible below 25"10 when preloaded to 10% minimum. 
HIGH SPEED MODELS, (Suffix HS): 

Slewing: >50,000 volts per second, measured as the chord to 
the first time constant on the exponential response. 

OUTPUT IMPEDANCE 
MAX. 

INPUT 
DC OUTPUT Ohms + Microhenries AMPS SHIP 

MODEL RANGE d-cto 100 Hz 11kHz to at 125 PRICE. WGT. 
VOLTS AMPS 100Hz to 1kHz 100kHz ~-pH Va-c Ilbs.) 

PAX 7-1 0-7 0-1 0.004 0.02 0.1+1 0.3 $ 94.00 4 
PAX 7-1HS 0-7 0-1 0.004 0.2 0.2+15 0.3 104.00 4 
PAX 15-0.75 0-15 0-0.75 0.010 0.02 0.1+1 0.3 94.00 4 
PAX 15-0.75HS 0-15 0-0.75 0.010 0.2 0.2+15 0.3 104.00 4 
PAX 21-0.5 0-21 0-0.5 0.025 0.02 0.1+1 0.3 94.00 4 
PAX 21-0.5HS 0-21 0-0.5 0.025 0.2 0.2+15 0.3 104.00 4 
PAX 36-0.3 0-36 0-0.3 0.06 0.02 0.1+1 0.3 94.00 4 
PAX 36-0.3HS 0-36 0-0.3 0.06 0.2 0.2+15 0.3 104.00 4 
PAX 72-0.15 0-72 0-0.15 0.25 0.02 0.1+1 0.3 94.00 4 
PAX 72-0.15HS 0-72 0-0.15 0.25 0.2 0.2+15 0.3 104.00 4 
PAX 100-0.1 0-100 0-0.1 0.5 0.02 0,1;-1 0.3 94.00 4 
PAX 100-0.lHS 0-100 0-0.1 0.5 0.2 0.2+15 0.3 104.00 4 

• For Case-add suffix "C" to model number and $11.00 to price. 
Calibration Control-add suffix "R" to model and $10.00 to price. 

CURRENT MODE ** 
(External Sensing) 

*whichever is greater 

Sinusoidal 

(Epp 

•• Rated sample is 1 V doc 
across external current 
sampling resistor, with 
external current control. 

16 
Frequency Response: f max = -E kHz 

pp 

is the peak-to-peak voltage excursion.) 

Maximum Capacitive Loading: 0.001 mICrofarad. 
Transient Response: 

Voltage Mode: Recovery is an exponential with a 50 
microsecond time constant. 

Current Mode: To a step load voltage, recovery is at 
the rate of 0.05 millisecond per volt. 

SERIES/PARALLEL: Series operation to rated isolation; also 
master/slave capability. Current limiting design permits self-de
termined parallel load sharing. 

TERMINALS: A.ll input, output and control connections are 
made via a multi-terminal barrier strip and printed circuit 
connector. 

FINISH: Blue anodized aluminum. 

DIMENSIONS: See Page 2005 for listings. 

MOUNTING: The uncased model can be mbunted to a BPA-22 
slide adapter for use with the RA 22-6, CA-3, CA-4 andCA-5. 
See hardware section. The cased model can be rack-mounted 
on adapters RA 12-1, RA 13-4 or RA 11-6. 

.. ---------- .... AJJ terms used in the specifications 
are defined in the Kepco Glossary 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 
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POX 
MODULAR 

POWER SUPPLIES 
The PCX group of voltage regulators are available in 
two forms-as programmable modules for OEM's or 
(with the suffix "MAT") as metered plug-ins with a 
built-in, 10-turn voltage control_ The regulator is a 
self-cooled series NPN transistor driven by Kepco's 
monolithic linear I-C amplifier and protected by ad
justable current limiting. The regulator will control 
current when equipped with an external pair of sen
sing and feedback resistors. The PCX series, with its 
I-C regulator replaces Kepco's PBX design group . 

• Options: "-R" add $10.00 "-T" add $30.00 "-E" add $10.00 

For Case-add suffix "C" to model number and $11.00 to price'1P6:1(lO=:oj~~Io:=1IjijtO:::Ojn---fs'<1i):31D.021Io:Hli1M5t-:i6a::OcIt61 
Do not use case with "M A T" models. 

'whichever is greater. 
"External sensing, using a 1V sample. Specs are measured at rated sample voltage with 20 PPM external current feedback control. 

'''Offsets and the reference contribute to output change I!.Eo, by the equation I!.Eo = ±I!.Eref(RfIRiJ ±I!.Eio(1+RfIRi) ±l!.Iio(Rt) 
where Rf is the teedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations 
when external input/feedback elements are substituted for the internal reference and voltage control in special applications. 

tSee OPTIONS for 0.005% per °C voltage mode - 0.01% per °C current mode temperature coefficient. 

INPUT: 105-125V a-c or 210-250V a-c (selected) 50-440 Hz, 10. COOLING: Convection. 

TEMPERATURE, AMBIENT OPERATING: Cased: -20'C to TERMINALS: All input, output and control connections are 
+65'C. Uncased: -20'C to +71 'C. made via a multi-terminal barrier strip and printed circuit 

TEMPERATURE: STORAGE: -40'C to +85'C. connector. 
DIMENSIONS: See Page 2005 for listings. 

ISOLATION VOLTAGE: 500 volts to chassis. 

PROGRAMMING: Approximately 1mA control current. Exter
nally adjustable, by resistance at =1000 ohms per volt. Specify 
suffix "R" to obtain model with integral ±10% control current 
adjustment. May be operationally controlled as an amplifier 
using voltage or current signals; common positive. 

OPEN LOOP doc GAIN: >0.5Xl06 volts per volt. 

VOLTAGE RECOVERY (for step load current): <50 ,useconds 
for recovery to within 0.005% or.2 mV of setting. 

CURRENT LIMITING: Adjustable from 10010 to 105010 of the 
rated full current. 

REMOTE ERROR SENSIN,G: Compensates up to 0.5V drop per 
output lead. 

OVERSHOOT: (Turn-on/off): None above 25010 voltage set
ting; negligible below 25"/" whenpreloaded to 10% minimum. 
SERIES/PARALLEL: Series operation to rated isolation; also 
master/slave capability. Current limiting design permits self-de
termined parallel load sharing. 

Data subject to change without notice 

FINISH: Blue anodized aluminum. 
CASES/MOUNTING: Model number without suffix specifies an 
uncased open model. Add suffix "C" for wraparound case -
or order Case CA-l separately. Cased models can be rack 
mounted on adapters RA 12-1, RA 13-4 or RA 11-6. Uncased 
models can be used with BPA-22 slide adapter for plug-in 
mounting. These fit interchangeably with metered "MAT" -
option models in cases CA-3, CA-4, CA-5 or RA 22-6. See Hard
ware section. 
OPTIONS: (add designator as a suffix to the model numbers). 
"-MAT" Metered: This option specifies a plug-in style metered 
panel with voltage control (10-turn). The uncased unit must be 
plugged into accessory case. See CASES/MOUNTING. 

"-R" ADJUSTMENT OF CONTROL CURRENT: A ±100/0 trim
mer is installed to allow precision programming calibration. 
"-T" LOW TC OPTION: A special reference provides 0.005% 
per °C temperature coefficient in voltage mode, 0.01% per 'c 
in current mode. 
"-E" OFFSET VOLTAGE NULLING CONTROL: To zero the 
fixed part of Eio , the voltage amplifier's voltage offset. 

An terms used in thespecitications are defined in the Kepco Glossary 
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G"KEPCO e PWR 
MODULAR 

POWER SUPPLIES 

The PWR modules couple a high-gain. d-c feedback re
gulator and convection-cooled NPN series pass tran
sistors to a ferroresonant Flux-O-Tran® power trans
former to provide well regulated voltage with a ±5% 
adjustment range around the nominal level. The nomi
nal voltage for each model is set by a fixed resistor 
wired externally across the connection barrier strip. 
This resistor may be changed. or a variable resistor 
sUbstituted. to alter the nominal setting. The output 
current derates when the nominal setting is reduced 
(See Operating Region Graph) when operating with 
external current feedback-as a current regulator, the 
compliance voltage must lie within the shaded region 
of the graph. 

OPERATING REGION GRAPH 

VOLTAGE MODE 
CURRENT MODE" 

SPECIFICATION (External Sensing) 

OUTPUT RANGE ±5% Eoi" lmA to I limit cutoff locus 

REGULATION, LINE <0.005% <0.05% at rated sample**f 

REGULATION, LOAD <0.05% or 1 mV' <0.1% at rated sample" 

STABILITY (8 HR.) <0.05% or 3 mV' <0.1% orl rnA 

TEMP. COEFFICIENT <0.05% per 'c <0.1% per 'c at rated sample'* 

RIPPLE, rms. <0.25 mV <0.1% of 10 max. 

* whichever is greater 
.. Rated sample is 1 volt across external current sampling resistor with external current control. 
tAdjustable to zero with corresponding current derating (see operating region graph). 
tCompliance voltage range lies within shaded operating region from limit locus to 105% Eo max. o 5%10 max. 20 40 55% 60 80 100% IQ max 

INPUT: 100-130Va-c, 60 Hz ±1 Hz single phase: approx
imately 2 amperes, 200 watts. 
Overseas Units: Specify suffix "-50" for selectable 104 
±13.5V a-c, 115 ±15V a-c, 208 ±27V a-c, or 230 ±30 V a-c, 
50 Hz ±1 Hz. Derate output current by 20% when ordering 
with "-50" option. Add $15.00 to unit price 
TEMPERATURE AMBIENT OPERATING: Uncased: -20'C to 
+65'C. Cased: _20' to +55'C. 
TEMPERATURE, STORAGE: -40'C to +85'C. 
COOLING: Convection. 
ISOLATION VOLTAGE: .500 volts to chassis. 
CONTROL/PROGRAMMING: ± 5 % by internal trimmer for 
voltage or current. External resistance programming ratio is 
1000 ohms per volt, 1 rnA control current. A 1 % fixed resistor 
is supplied to program the tabulated nominal voltage. When 
programmed below ± 5% output band, derate current per 
operating region graph. 

VOLTAGE RECOVERY: (for step load current): <50 micro
seconds. 
REMOTE ERROR SENSING: Compensates for up to 0.5 volt 
drop per output lead. 

OVERLOAD CURRENT CUTOFF: Adjustable cutoff locus piv
ots about the Eo = 0, 10 = 5% point, reduces current into 
an overload. Note: Non-linear loads drawing a high starting 
current may be locked out by the cutoff locus, and require a 
starting resistance to be contained within the shaded regions 
of the operating region graph. 

OVERSHOOT: (Turn-on/off): None in ±5% operating band. 
When output is set below 25%, load to approximately 10% 
to maintain negligible overshoot. 

SERIES/PARALLEL: Connections are provided for parallel 
operation of identical units. Series operation to rated isolation. 

TERMINALS: All input, output, sense and control connections 
are made via a single multiterminal barrier strip. 

FINISH: Case: Royal Blue, epoxy. 

DIMENSIONS: See Page 2005 for listings. 

MOUNTING: A cased model is ordered by appending suffix "c" 
to the model number. If ordered separately, specify Case CA-
200. Rack mount with adapters RA 23-1, RA 8-2 or RA 9-3. See 
hardware section. 

All terms used in the specifications are 
defined in the Kepco Glossary 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 
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KEPCO 
PRM 

MODULAR 

PDWER SUPPLIES 

"The Kepeo PRM voltage regulated modules are simple, 
reliable, efficient, fixed output sources. The design is 
based on a ferroresOnant power transformer called 
Flux-O-Tran® which provides both regulating and 
overload current limiting. The extra-filtered models 
(suffix F) have a Pi section LC filter, reducing their 
ripple to about a tenth that of the single section capa
citor-filtered models. The dual output models have 
two independent doc circuits that may be used in series 
or in parallel or separately. 
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SIZEC 
SIZE A SIZE B 180F 300 

SPECIFICATION 180 SERIES 120 SERIES {EXTRA FIL- (DUAL 150 
TERED SERIES) SERIES) 

ACCURACY* ±2% ± 2% ±2%** 2%t 

REGULATION, LINE ±1%* ±1%* ±1%* ±1%' 

STABILITY (8 hr.) 1 % or O.lV· 1% or O.lV· 1 % or O.lV· 1% orO.1V· 

TEMP. COEFFICIENT 0.05% per"C 0.05% per "C 0.05% per"C 0.05% per"C 

INPUT (115Va-c, 60 Hz) 3A (280w) 2A (190w) 3A (280w) 5A (465w) 

" " .. . At 115Va-c, full load, 30 c. Imtial (cold) output IS 1% higher. ·whlchever IS greater 
""The filter introduces an added 2% drop, a 10% reduction in load current will compensate for the loss. 

1" Interaction is less than 2% as the other supply in the dual package is loaded from zero to maximum. 
*For ±15Va-c line variation, at 25-100% load. For loads below 25%,line regulation is ±1.5% output change. 
lFor ±15V a-c line variation, at 50-100% load. For loads below 50%,line regulation is ±1.5% output change. 

INPUT: 115V a-c, ± 15 V a-c, 60 Hz ±5% single phase. 
Overseas Models: for 50. Hz ±5~/o specify suffix "-50". In
puts: (selectable) 104 ±13.5V a-c, 115 ±15V a-c, 208 ±27V 
a-c or 230 ±30V a-c. Output current rating is derated 20010 

in the 50 Hz version. Add $15.00 to unit price. 
NOTE: Input frequency variations produces an approximate 
equal percentage output voltage change. 
TEMPERATURE, AMBIENT OPERATING: -20"C to +55"C 
TEMPERATURE STORAGE: -40"C to +85~C 
COOLING: Convection. 
OUTPUT IMPEDANCE: 1 kHz-10 kHz: 0.05 ohms, 10 kHz-
100kHz: 0.05 ohms + 0.5 microhenries. Below 1000 Hz imped
ance is a function of a load current and may be derived from 
the slope of load regulation curve liE/iiI. 

VOLTAGE RECOVERY: (50-100% current): <400 milliseconds. 
OVERLOAD PROTECTION: Current limiting transformer re
stricts short circuit current to safe value. A thermal circuit 
breaker is employed in dual models. 
ISOLATION VOLTAGE: 600 volts to chassis (or between the out
puts of dual models. 
SERIES/PARALLEL OPERATION: Identical models, or halves of 
a dual supply can be paralled for approximately double current 
(allow for 10% imbalance). Series operation to rated isolation. 
ACCESSORIES: Various rack adapters available, See Hardware 
Section. Cases: Size A uses CA-200 

Size C uses CA-300 
Size B has non-removable integral enclosure. 
Add suffix "C" for cased Size A & C models. 

FINISH: Cases: royal blue. 

All terms used in the specifications are 
defined in the Kepco Glossary. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on rEtquest. 
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UNCASED 
6%" X 4%" X 10%" 

cased only 
(cover removed to 

show interior) 

6%" X 4%" X 14%" 

eem /1969 

SIZE "A" -180 SERIES 

DC LOAD REGULATION * LOAD RIPPLE 

MODEL OUTPUT 
t1V INCREASE REG. (max) SHIP 

100% - 50% 100%_ 25% CURVE RMS PRICE. WGT. 
VOLTS AMPS LOAD LOAD Fig. 1) VOLTS (lb,.) 

PRM 5-25 5.2 0-25 0.5 0.8 1 0.4 $125.00 22 
PRM 6-25 6.3 0-25 0.5 0.8 0.4 125.00 22 
PRM 12-15 12 0-15 0.6 1.0 0.4 125.00 22 
PRM 18-10 18 0-10 0.6 1.0 2 0.3 125.00 22 
PRM 24-8 24 0-8 0.7 1.2 2 0.3 125.00 22 
PRM 28-7 28 0-7 0.7 1.2 2 0.4 125.00 22 
PRM 36-5 36 0-5 0.8 1.3 3 0.4 125.00 22 
PRM 48-4 48 0-4 1.0 1.8 4 0.3 125.00 22 
PRM 60-3 60 0-3 1.1 1.9 5 0.3 125.00 22 
PRM 120-1.5 120 0-1.5 2.2 3.6 7 0.3 125.00 22 

'Measured at 115V AC Line 

SIZE "8" -120 SERIES 

DC 

SIZE "C" - 300 SERIES DUAL OUTPUT 

MODEL 

0.5 0.7 

0.5 0.7 

0.5 0.7 

0.5 1.0 

0.6 1.6 

0.6 1.0 2 

0.7 1.2 

0.7 1.2 

0.8 1.4 

1.0 1.7 

'Measured at 115V AC Line 

'Measured at 115V AC Line ··Less.2% filter drop (See ACCURACY) 

See YELLOW SECTION for Local 'Offices, Phones 

144"iti,mD SECTION 4000 

6'~," X 5" X 10Yt," 

• For case, add Suffix "C" to model 
number and $11.00 to price. 

313'3'/' x 5" x 1313{/' 
• Available cased only 

Price includes case. 

6'J(,' X 5" X 14K,' 
• For case, add Suffix "C" to model 

number and $11.00 to price. 

For case. add Suffix "C" to model 
number and $11.00 to price. 

1981 



SECTION 4000 i4§"iij'#@1i KEPCO SECTION 2 - AUTOCROSSOYER POWER. SUPPLIES 

KEPCO 
CK 

AUTOMATIC 
CROSSOVER 

POWER SUPPLIES 

OUTPUT IMPEDANCE 
DC OUTPUT Ohms + Microhenries 

MAX. 
INPUT 
AMPS SHIP 

The CK Power Supplies are twin-amplifier voltage and 
current autocrossover power supplies with VIX® 
mode indicators. The amplifiers drive a forced-cooled 
PNP pass transistor series regulator. The CK models 
are equipped with a 16-terminal access barrier strip for 
pro!1amming connections to externally 'control volt
age' and current. The panel controls for both voltage 
and current are precision 1IHurn, 20 PPM TC wire
wound rheostats. 

MODEL RANGE doc to 100 Hz 1kHz to at 125 PRICE· WGT. 
VOLTS AMPS 100Hz to 1kHz 100kHz+"H Va-c (Ibs.) 

CK 2-BM 0-2 O-B 0.065X10 3 0.01 0.05+0.5 1 $363.00 21 
• VIX® indicators, automatic 

crossover 
CK B-5M 0-8 0-5 0.16X10 3 0.01 0.05+0.5 1.2 363.00 21 
CK lB-3M 0-18 0-3 0.6Xl0 3 0.01 0.05+0.5 1.3 321.00· 21 
CK 36-1.5M 0-36 0-1.5 2.4Xl0 3 0.02 0.08+0.B 1.5 321.00 21 

.10-turn voltage and current 
controls 

CK 40-0.BM 0-40 0-0.8 5Xl0 3 0.02 O.OB+O~B 1 281.00 21 
CK 60-0.5M 0-60 0-0.5 12Xl0 3 0.02 O.OB+O.B 1 321.00 21 

• programmable • Price Includes meters, for un metered 'models, delete suffIx HM': 
In quantities. of 12 or more units deduct $30.00 from price. 

VOLTAGE MODE 
CURRENT MODE CURRENT MODE ** 

SPECIFICATION (Internal Sensing) (External Sensing) 

OUTPUT RANGE 0-100% Eo max. 0.20/0-1000/0 10 max. 1 mA-l000/0 10 max. 

REGULATION, LINE <0.005010 or 0.1 mV' <0.010/0 or 0.2 mA* <0.01 % at rated sample** 

REGULATION, LOAD <0.010/0 or 0.5 mV* <0.010/0 or 0.2 mA* <0.01 % at rated sample** 

STABILITY (8 HR.) < 0.01 % or 2.0 m V* <0.05% or 1 mAo <0.05% or 1 mA* 

TEMP. COEFFICIENT <0.010/0 per "C <0.05% of 10 max. per"C <0.05% per "C at rated sample** 

RIPPLE, rms <0.5 mV <0.05% of output setting or 0.01 % .of 10 max.* 

"whIchever IS greater 
""Rated Sample is 1.0V doc across external current sampling resistor with external current control 

INPUT: 105-125V a-c or 210-250V a-c (selected), 50-65 Hz, 
single phase. 
TEMPERATURE, AMBIENT OPERATING: -20"C to +50"C 
TEMPERATURE, STORAGE: -40"C to +85"C 
COOLING: Forced air lateral circulation: Built-in blower. 
ISOLATION VOLTAGE: 500 volts to chassis. 
CONTROLS: Independent 10-turn controls for voltage and cur
ren t. Resolution: 0.05 % . 
PROGRAMMING:,l rnA control current, by resistance at 1000 
ohms per volt. May be operationally controlled as an amplifi~r, 
usIng voltage or current signals; common negative. Voltage and 
current regulators may be independently programmed. 
VOLTAGE RECOVERY, (for step load current): 50 micro
seconds. 
AUTOMATIC CROSSOVER: Selects voltage regulation or cur
rent regulation operating mode automatically. 
VIX CIRCUIT: Mode indicators display operating condition, 
a±8V, ±1 rnA control signal is provided atrear terminals. 

All terms used In the specifications are 
defined in the, Kepco Glossary 

REMOTE ERROR SENSING: Compensates up to 0.5V drop 
per output lead. 

OVERSHOOT: (Turn-on/off): None above 250/0 voltage set
ting; negligible below 250/0 when preloaded to 100/0 minimum. 

SERIES/PARALLEL: Automatic crossover design permits self
determined paralellelload-sharing; also master/slave capability. 
Series operation to rated isolation: 

METj:RS: Suffix "M" designates a pair of 2Y. inch, 20/0 meters. 
Delete suffix for unmetered unit. 

TERMINALS: Binding ppsts on front panel. plus, minus, and 
ground. Sixteen· (16) terminal barrier. strip on rear contains 
output, sensing and control terminals. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Panel: Brushed aluminum. Case: Charcoal gray texture. 

MOUNTING: Mount single unit in rack adapter RA-5, two 
abreast in rack adapter RA-4. See Hardware section. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000. TWX #710-582-2631 

Telex: 12-6055 • Cable: KEPCOPOWER NEWYORK 

1982 See YELLOW SECTION for Local Offices, Phone. eem/1969 



KEPCO SECTION 2 - AUTOCROSSOVER POWER SUPPLIES i4§.iiijlffiD SECTION 4000 

KEPCO 
Model KO 4S-30M 

KO 
SCR 

POWER SUPPLIES 
KO Power Supplies are heavy-duty SCR regulators em
ploying two control amplifiers for automatic crossover 
voltage and current operation. Voltage and current are 
both programmable or may be controlled by the 
panel-mounted, precision 10-turn, 20 PPM TC wire
wound rheostats. 

SPECIFICATION 

OUTPUT RANGE 

REGULATION, LINE 

REGULATION, LOAD 

STABILITY (8 HR.) 

TEMP. COEFFICIENT 

RIPPLE, rms 

"'whichever is greater 

OUTPUT MAX. INPUT 
DC OUTPUT RIPPLE IMPEDANCE AMPS 

MODEL RANGE RMS Ohms + pH at 125VH PRICE· 

VOLTS AMPS % MV. 
lkHzto 10 kHz to 

AMPS WATTS 10kHz 100kHz 

KO 12-100M 0-12 0-100 0.5 or 30 0.02 0.04+0.5 24 1800 $1,095.00 
KO 25-50M 0-25 0-50 0.5 or 40 0.02 0.04+0.5 24 1800 995.00 
KO 45-30M 0-45 0-30 0.3 or 20 0.02 0.04+0.5 24 1800 895.00 
KO 70-20M 0-70 0-20 0.3 or 30 0.02 0.04+0.5 24 1800 995.00 

• Price includes meters, for un metered models, delete suffix "M". 
In quantities of 12 or more units deduct $30.00 from price. 

VOLTAGE MODE CURRENT MODE ** 
(Internal Sensing) 

0-100% Eo max. 10%-100% 10 max. 

<1% <2% or 200 rnA' 

<1% or 20 mV* <2% or 200 mAo ** 

<1"10 or 50 mV* <2% or 200 mAo 

<0,1% per °C <0.5% of 10 max. per °C 

See Table <0.5% of 10 max. 

•• compliance range: 0.25V to 100% Eo max. 

SHIP 
WGT. 
IIbs.! 

178 
165 
165 
169 

INPUT: 105-125V a-c or 210-250V a-c, (selected), 50-65 Hz, 
single phase, 

AUTOMATIC CROSSOVER: Selects voltage regulation or cur
rent regulation operating mode automatically. 

TEMPERATURE, AMBIENT OPERATING: -20°C to +50°C 

TEMPERATURE, STORAGE: -40°C to +85'C. 

COOLING: Forced air lateral circulation, built-in blowers. 

ISOLATION VOLTAGE: 500 volts to chassis. 

CONTROL RESOLUTION: 0.05%, independent 10-turn controls 
for voltage and current. 

PROGRAMMING: Voltage control approximately 100 ohms per 
volt, (10 rnA control current) Current control approximately 
1000 ohms per volt, (1 rnA control current). 

VOLTAGE RECOVERY: (for step load current, 0-100% and 
100%-10%): < 500 milliseconds. 

All terms used in the specifications are 
defined in the Kepco Glossary. 

REMOTE ERROR SENSING: Compensates up to 0.5V drop per 
output lead. 

SERIES/PARALLEL: Automatic crossover design permits self
determined parallel load sharing; also master/slave capability. 
Series operation to rated isolation. 

METERS: Suffix "MOO designates a pair of 2Y," 2% meters. De
lete suffix "MOO for unmetered unit. 

TERMINALS: Heavy duty output connectors at rear. A multi
terminal barrier strip contains sensing and control functions. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Light gray, Color 26440 per Fed Std. 595. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos_ 
will be supplied on request_ 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000 • TWX # 710-582-2631 

Telex: 12·6055· Cable: KEPCOPOWER.NEWYORK 

...------------
(icepco) 
~-------------~ ® 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1983 



SECTION 4000 i§§,liij,fflD KEPCO SECTION 2 - AUTOCROSSOVER POWER SUPPLIES 

KEPCO 
KS 

AUTOMATIC 
CROSSOVER 

POWER SUPPLIES 

The KS Power Supplies are twin-amplifier voltage and 
cu rrent autocrossover power supplies with VI X® 
mode indicators. The amplifiers drive a PNP pass tran
sistor output stage whose drop is tracked by an SC R 
preregulator for minimum dissipation. Cooling is by 
self:contained forced air blowers. A 16-terminal access 
barrier strip allows for the external programming of 
voltage and current. The panel controls for both volt
age and current are precision 1Q-turn, 20 PPM. TC 
wirewound rheostats. 

SPECIFICATION VOLTAGE MODE 

OUTPUT RANGE 0-100% Eo max. 

REGULATION, LINE <0.005% 

REGULATION, LOAD <0.01% or 0.5 mV* 

STABILITY (8 HR.) <0.01 % or 3 mV* 

Model KS 36~5M 

OUTPUT IMPEDANCE MAX. iNPUT 
DC OUTPUT Ohms + Microhenrles AMPS 

PRICE· 
SHIP 

MODEL RANGE d-cto 100 Hz 1kHz to SIZE at 1!!iVa·, WGT. 
VOLTS AMPS 100Hz to lkHz lOOkHz-f JLH AMPS WAITS (Ib,.) 

KS 8-15M O~ 0-15 0.05XlO-3 0.01 0.04+0.4 A 4.4 320 $657.00 45 
KS 8-25M O~ 0-25 0.03Xl0 0.01 0.04+0.4 B 8.5 565 798.00 65 
KS 8-50M 0-8 0-50 0.016Xla-3 0.005 0.02+0.4 C 15.5 1000 1,103.00 95 
KS 8-10OM O~ 0-100 0.008Xla-3 0.005 0.02+0.4 D 34.0 ~100 1,523.00 170 
KS IS-10M 0-18 0-10 0.18Xla-3 0.01 0.04+0.5 A 6.7 345 604.00 45 
KS IS-15M 0-18 0-15 0.12Xl0· 3 0.01 0.04+0.5 B S.O 510 762.00 65 
KS IS-25M 0-18 0-25 0.07Xl0 3 0.005 0.04+0.5 C 14.0 900 101S.00 95 
KS IS-50M 0-18 0-50 0.035Xla-3 0.005 0.02+0.2 D 26.0 1800 1,428.00 170 
KS 36-5M 0-36 0-5 0.7Xl0 0.02 0.1 +1.0 A 4.S 290 552.00 45 
KS 36-10M 0-36 0-10 0.4)(10 3 0;01 0.1 +1.0 B 8.9 5S0 657.00 65 
KS 36-16M 0-36 0-15 0.25Xl0 0.01 0.1 +0.6 C 12.2 860 767.00 95 
KS 36-30M 0-36 0-30 0.IXl0 3 0.005 0.04+0.4 D 25.0 1600 1,208.00 170 
KS 50-2M 0-60 0-2 3Xla-3 0.02 0.1 +1.0 A 3.0 250 552.00 45 
KS 60-5M o 60 0-5 lXl0-3 0.02 0.1 +1.0 B 7.0 500 678.00 65 
KS 60-10M 0-60 0-10 0.6Xla-3 0.Q1 0.1 +1.0 C 13.0 1000 940.00 95 
KS 60-20M 0-60 0-20 0.3Xla-3 0.Q1 0.1 +O.S D 24.0 1700 1,41S.00 170 
KS 120-1M 0-120 0-1 1 OX 1 0-'3 0.02 0.1 +1.0 A 3.0 250 57S./l0 45 
KS 120-2.5M 0-120 0-2.5 5Xla-" 0.02 0.1 +1.0 B 7.0 500 730.00 65 
KS 120-5M 0-120 0-5 3Xla-" 0.01 0.1 +1.0 C 13.0 1000 1,019.00 95 
KS 120-10M 0-120 0-10 lXla-3 0.Q1 0.1 +1.0 D 25.0 1700 1,523.00 170 

• Price includes meters, for un metered models, delete suffix "M': 
In quantities of 12 or more units deduct $30.00 from price. 

CURRENT MODE CURRENT MODE"" 
(Internal Sensing) (External Sensing) 

<0.5%,-100010 10 max. 10 mA-l000f0 10 max. 

<0.01 % or 1 mA* <0.01% at rated sample** 

<0.01 % or 1 mA* <0.01% at rated sample** 

<0.05% or 5mA* <0.05% at rated sample** 

TEMP. COEFFICIENT <0.01 % per °C <0.05% of 10 max. per °C <0.05% per °C at rated sarriple** 

RIPPLE, rms. <1 mV <0.1 % of setting or 0.05% of I maximum.* 

• whichever is greater , 
.. Rated sample is 1 V doc across external current sampling resistor, with external current control. 

INPUT: 115±10Va-c or 230±15V a-c (selected) 50~65 Hz, 10. 
Size D has additional 104±9V a-c and 208±18V a-c inputs. 
TEMPERATURE, AMBIENT OPERATING: -20°C to +50°C 
TEMPERATURE, STORAGE: _40°C to +85°C 
COOLING: Forced air, lateral circulation. Built-in blower. 
ISOLATION VOLTAGE: 500 volts to chassis. 
CONTROLS: Independent 10-turn controls for voltage and cur
rent. Resolution: 0.05%. 
PROGRAMMING: 10 milliamperes control current, by resistance 
at 100 ohms per volt. May be operationally controlled as an 
amplifier, using voltage or current signals; common negative. 
VOLTAGE RECOVERY, (for step load current): < 50 micro-
seconds. . 

AUTOMATIC CROSSOVER: Selects voltage regulation or cur
rent regulation operating mode automatically. 
VIX® CIRCUIT: Mode indicators display operating condition, 
a ±8V, ±1 rnA control signal is provided at rear terminals. 

All terms used in the specifications are 
defined in the Kepco. G/o$sary. 

REMOTE ERROR SENSING: Compensates up to 0.5V drop per 
output lead. 

OVERSHOOT: (Turn-on/off): None above 25010 voltage setting; 
negligible below 25010 when preloaded to 10010 minimum. 

SERIES/PARALLEL: Automatic crossover design permits self
determined parallel load sharing; also master/slave capability. 
Series operation to rated isolation. 

METERS: Suffix "M" designates a pair of 2W' 2010 meters. 
Delete· suffix for unmetered unit. 

TERMINALS: Binding posts on front panel, plus, minus and 
ground (except D size models). Sixteen (16) terminal barrier 
strip on rear contains output, sensing and control terminals. 
Separate heavy duty output terminals at the rear. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Light gray, color 2ti440, per Fed. Std. 595. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000 • TWX # 710-582-2631 

Telex: 12-6055 • Cable: KEPCOPOWER NEWYORK 

1984 See YELLOW SECTION for Local Offices, Phones eem/1969 



KEPCO SECTION 3 - HIGH SPEED POWER SUPPLIES IWiij'fNjfti SECTION 4000 

KEPCO 
BDP 
BIPOLAR 

OPERATIONAL 

POWER SUPPLIES 
The Bipolar Operational Power Supply is a distinctly 
different sort of instrument, capable of responding to 
programming commands in either direction from zero. 
The BOP employs a doc coupled NPN/PNP corn
plementary-symmetry output stage, force-cooled for 
efficient dissipatjon. 

DC OUTPUT 
MODEL RANGE 

VOLTS AMPS 

Model BOP 36-5M 

CURRENT SHIP 
SINK PRICE· WGT. 

(Ibs.) The standard laboratory BOP is equipped with a patch 
boardlanel containing inputfoutput reference and 
feedback elements. The unmetered instrument has a 
blank panel for OEM's. Barrier strip access to all con
trol points is provided on both styles. 

BOP 36-5M +36 to -36 +5 to-5 ±1A $585.00 42 

BOP 36-5 +36 to -36 +5 to-5 ±1A 515.00 40 

VOLTAGE AMPLIFIER 6.2V 
SPECIFICATION ~EioOFFSETS** ~Iio REFERENCES 

LINE: 105-125/210-250V a-c <0.1 mV <10 nA <0.0005% 

LOAD: No Load/Full Load <1.0 mV <10 nA ---
TIME: 8 Hours. (Stability) <0.1 mV <50 nA < 0.005% 
TEMP: Per ° C (Coefficient) <0.05 mV <50 nA <0.005% 

•• EiO is the offset voltage and Iio is the offset current referred to the input of the voltage comparison amplifier. 

"'Offsets and the reference contribute to output change I!.Eo, by the equation I!.Eo = ±I!.Eref (Rf/Ri! ±I!.Eio (1 +Rf/Ri! ±l!.lio (Rf) 
where Rf is the feedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations 

OPEN LOOP doc GAIN: 35,000 volts per volt. 

OUTPUT SLEWING RATE: Fast: 4 volts per microsecond 
Slow: 0.36 volts per microsecond 

(Measured as the chord to the first time constant.) 
SINUSOIDAL FREQUENCY RESPONSE (with gain-feedback 
,set to 20db): Fast:-3db at 20 kHz. Slow:-3db at 1.8 kHz 
Model BOP 36-5M is unconditionally stable for any feedback 
to 100"/0 and any load reactance in its "slow" mode. The in
strument is stable in its "fast" mode for any feedback to 
100% and load capacitance up to 0.001 microfarad. 

DISTORTION: Harmonic: 0.5~/0 @ -3db point. 
Intermodulation: <0.1% (60 Hz and 7 kHz, 4:1 
in Fast mode]. 

TRANSIENT RESPONSE (measured to first time constant on 
the exponential response): 
Fast Mode: Voltage: 50 microseconds for step current. 

Current: 0.25 microsecond/volt for step voltage. 
Slow Mode: Voltage: 500 microseconds for step current 

Current: 2.8 microseconds/volt for step voltage. 

RIPPLE: Less than 0.01% of maximum output or 3 mV rms, 
whichever is greater. 

OUTPUT IMPEDANCE: d-c<1.5 X 10. 3 ohms. 
Source inductance 100,uh max. 

OFFSET NULLING: The fixed parts of the offset voltage and 
offset current can be nulled using recessed front panel controls. 

All terms used In the specifications are defined in the Kapco Glossary. 

REFERENCES: Two at +6.2V and -6.2V (nominal): maxi
mum loading (each) 1 milliampere. 

PROGRAMMING: A built-in input control spans the ±6.2V 
reference and provides plus and minus output control with 
approximately 10% linearity (because of the 1 rnA input 
current). A built-in vernier type rheostat acts as a variable 
gain control. (with the internal input resistor, its range is 
0-10). All nodes and terminals are accessible at the panel for 
control as a high powered operational amplier (summing, 
scaling, integrating, etc.) 

INPUT: 105-125/21O-250V a-c. 50-65 Hz. 
TEMPERATURE, AMBIENT OPERATING: -20°C to +65°C. 

TEMPERATURE, STORAGE: -40°C to +85°C 

COOLING: Forced air: built-in blower. 

ISOLATION 500 volts to chassis. 
CURRENT LIMITING: Fixed, factory-set to 5.5 amperes (plus 
and minus). 

TERMINALS: Ten-terminal front panel patch board. Ten-ter
minal rear mounted barrier strip duplicates functions. Unme
tered model has rear barrier strip terminals only. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Panel: Light gray, Color 26440 per Fed. Std. 595. 
Case: Charcoal gray texture. 

MOUNTING: Rack adapter RA-24. See Hardware section. 

..------------
Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131·38 SANFORD AVENUE· FLUSHING, N.Y. 11352 
(212) 461·7000. TWX #710·582-2631 

Telex: 12-6055. Cable: KEPCOPOWER NEWYORK 

(kepco) 
~~------------- ® 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1985 



SECTION 4000 M"lb,rtlfflj KEPCO SECTION 3 - HIGH SPEED POWER SUPPLIES 

KEPCO 
CK-HS 

AUTOMA TIC CROSSOVER 

POWER SUPPLIES 

DC OUTPUT MAX. INPUT SHIP 
This is a high speed (fast programming) version of the 

Kepco CK design. The high speed is achieved by 
removing output and feedback capacitances, reducing 
the stability margin. For this reason, CK-HS models 

should not be used in place of a voltage source in 
applications where its fast·programming voltage agility 

is not required. It is ideal as a current source because 
of the quick recovery characteristic. Offset nulling 

controls are built·in. The series pass transistor is a PNP 
element, making the negative output terminal 
signal-common. 

MODEL RANGE AMPS PRICE. WCT. 
VOLTS AMPS at 125V a-c (Ibs.) 

CK 8-5MHS 0-8 0-5 1.2 $410.00 21 
CK 18-3MHS 0-18 0-3 1.3 368.00 21 
CK 36-1.5MHS 0-36 0-1.5 1.5 368.00 21 
CK 40-0.8MHS 0-40 0-0.8 1.0 328.00 21 
CK 60-0.5MHS 0-60 0-0.5 1.0 368.00 21 

• Price includes meters, for un metered models, delete suffix "M". 
In quantities of 12 or more units deduct $30.00 from price. 

VOLTAGE CURRENT 
VOLTAGE AMPLIFIER 

OFFSETS'" SPECIFICATION MODE MODE" Eio lio 

OUTPUT RANGE 0-100u/o Eo max. 0.2010-1000/0 1° max. -- --
LINE: 105-125/210-250V a-c <0.005°/0 or 0.1 m V* <0.005°/0* or 0.2 mAo <0.1 mV <10 nA 
LOAD: No LoadlFull Load <0.01°/0 or 0.5 mV* <0.01°/0** or 0.2 mAo <0.5 mV <10 nA 
TIME: 8 Hours. Stability I <0.01% or 2.0 m V* <0.02% or 1 mAo <0.1 mV <50nA 
TEMP.: Coefficient per ·C <0.01% <0.05°/0 of 1° max. <0.5 mV <100 nA 

'wh,chever IS greater . 

.. Rated sample is 1 volt across external current slinsing resistor with external current control. 
'''Ottsets and the reference contribute to output change 6. Eo , by the equatio'n 6.Eo = ±6.Eret (RtlRiJ ±6.Eio (1 + RtlRii ±6./io (Rti 

where Rf is the feedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations 

DC VOLTAGE GAIN: 35,000 volts per volt. VIX" CIRCUIT: Mode indicators display operating conditions, 
OUTPUT SLEWING RATE: 100,000 volts per second (o.lVI,usec.) also produce a ±8V, ±1 rnA control signal. 
measured as the slope of the chord to the first time constant REMOTE ERROR SENSING: Compensates up to 0,5V drop 
on the exponential response. per output lead. 

32 
SINUSOIDAL FREQUENCY RESPONSE: f max. = ~kHz. PROGRAMMING: 1 rnA control current, by resistance at 1000 
[Epp is the peak-to-peak voltage exr.ursion.) PP ohms per volt. May be operationally controlled as an amplifier, 
MAXIMUM CAPACITANCE LOADING: 0.001 microfards. Ex- using external voltage or current signals; common negative. 

INPUT: 105-125V a-c or 210-250V a-c (selectable), 50-65 Hz 
single phase. 

cess capacitance slows response and causes peaking of re
sponse and instability. Adjustable lag networks provide for 
small range of load reductance. 
RIPPLE: (rms) Voltage Mode: <0.10/0 of maximum output 
(grounded) Current Mode: <0.5% of maximum output 
TRANSIENT RESPONSE: Voltage mode (for step load cur
rent) recovery is an exponential with a 50 microsecond time 
constant. Current Mode (for step load voltage) recovery is at 
the rate of 10 p.sec. per volt. 
OUTPUT IMPEDANCE: At doc Zo = L'lEolIo ; dynamically, 
add the reactive impedance of 5 millihenries. 
OFFSET NULLING: The initial part of the input offset voltage 
and input offset current can be nulled with internal controls. 
REFERENCES: Two; +6.2V and -6.2V; maximum current 1 rnA. 
AUTOMATIC CROSSOVER: Selects voltage regulation or cur
rent regulation operating mode automatically. 

TEMPERATURE, AMBIENT OPERATING: -20·C to +50·C. 
TEMPERATURE, STORAGE: -40·C to +85·C. 
COOLING: Forced lateral circulation, built-in blower. 
ISOLATION VOLTAGE: 500 volts to chassis. 
CONTROLS: 10-turn voltage and current controls, 0.05% 
resolution. 
METERS: Suffix "M" designates a pair of 2% n, 2% meters. 
TERMINALS: Binding posts on front panel, plus, minus, and 
ground. Sixteen [16) terminal barrier strip on the rear con
tains output, sensing, and control terminals. 

DIMENSIONS: See Page 2005 for listings. 
FINISH: Panel: Brushed aluminum. Case: Charcoal gray texture. 
MOUNTING: Mount single unit in rack adapter RA-5, two 

abreast in rack adapter RA-4. See Hardware section. 

... --------. All terms used in the specifications are 
defined in the Kepca Glossary 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131·38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461·7000 • TWX # 710·582·2631 

Telex: 12·6055· Cable: KEPCOPOWER NEWYORK 

(lc.epc;o) 
-~-----------~- ® 

1986 See YELLOW SECTION for Local Offices, Phones eem /1969 



KEPCO SECTION 3 - HIGH SPEED POWER SUPPLIES 'WUIffi!@i SECTION 4000 

KEPCO 
OPS-B 

PLUG-IN 
MODULAR 

POWER 
SUPPLIES 

Cased 
Module 

MODEL 

OPS 7-2B 
OPS 7-2BTA 
OPS 15-1.5B 
OPS 15-1.5BTA 
OPS 21-1B 
OPS 21-1BTA 
OPS 40-0~5B 
OPS 40-0.5BTA 
OPS 72-0.3B 
OPS 72-0.3BTA 
OPS 100-0.2B 
OPS 100-0.2BTA 
OPS 20 
OPS 2000 

DC OUTPUT 
RANGE 

VOLTS AMPS 

0-7 0-2 
o 7 o 2 
0-15 0-1.5 
0-15 0-1.5 
0-21 0-1 
0-21 0-1 
0-40 0-D.5 
0-40 0-D.5 
0-72 o 0.3 
0-72 0-0.3 
o 100 o 0.2 
0-100 0-0.2 
o 20 o 0.05 
0-2000 0-0.01 

OUTPUT IMPEDANCE SLEWING SHIP 
OHMS SOURCE RATE PRICE. WGT. 
d~c INDUCTANCE VOLTS/"Sec. (lb,.) 

0.0005 +15pH 0.5 $137.00 4 
0.0005 +150pH 0.25 179.00 6 
0.001 +lSpH 1.0 137.00 4 

0.001 +150pH 0.25 179.00 6 
0.0025 +15pH 1.0 137.00 4 
0.0025 +150pH 0.5 179.00 6 
0.008 +lSpH 1.S 137.00 4 

0.008 +lS0pH 1.0 179.00 6 
0.025 +15pH 1.5 137.00 4 

0.025 +150pH 1.0 179.00 6 
O.OSO +15pH 2.0 137.00 4 
0.050 +lS0pH 1.5 179.00 6 
0.04 +150pH 1.0 200.00 7 

20.0 +15pH 1.0 368.00 16 

The Kepco Operational Power Supply is a unique 
instrument; a combination self-powered operational 

power amp I ifier and d-c power supply. The OPS group 
is suitable for a wide variety of signal processing 
chores: scaling, summing, integrating and impedance 

transformation. The "B" models, incorporating a 
linear I-C input amplifier, are in modular form for 
OEM's; the "BTA" versions are plug-in modules which 
offer a 10-terminal patch panel for bench-type 

operational manipulations. Model OPS 2000 is a 
hybrid type utilizing a high voltage vacuum tube. 

Their fast output slewing enables the OPS models to 
be fast-recovery, programmable, current controllers or 
audio spectrum voltage amplifiers. 

• For Case-add suffix "C" to model number and $11.00 to price. 
Do not use case with "BTA" models. 

VOLTAGE AMPLIFIER OFFSETS' 
(referred to the input of the control amplifier) OPS-2000 

ALL OPS MODELS OPS 2000 CURRENT MODE REFERENCES' 
SPECIFICATION EXCEPT OPS 2000 VOLTAGE AMPLIFIER REGULATION ±6.2V 

OFFSET OFFSET OFFSET OFFSET AUTO-CROSSOVER 
(All Models) 

VOLTAGE CURRENT VOLTAGE CURRENT 
6Eio 6Iio AE/o Allo (Internal Sensing) 

LINE: 105-125/210-250Va-c <10,."V <2nA <O.lmV <10nA <10,."A <0.0001010 
LOAD: No loadlfullload <200,."V <5nA <loOmV <lOnA <10,."A ---

--
TIME: 8 hrs. (Stability) <20,."V <2nA <O.lmV <100nA <0.01% <0.005% 
TEMP.: PeroC (Coefficient) <20,."V <5nA <0.5mV <100nA <0.01% <0.005"10 Bench Style Model OPS 2000 

'Offsets and the reference contribute to output change 6Eo. by the equation I1Eo = ±I1Ere f (R/IRil ±I1Eio (1 +Rfl Ril ±l1lio (Rf) 
where Rf is the feedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations. 

OPEN LOOP d-c GAIN: >0.5Xl06 volts per volt. 
OUTPUT SLEWING RATE: See chart. (measured as the chord 
to the first time constant on the exponential response). 

SINUSOIDAL FREQUENCY RESPONSE: fmax.= SI~wE Rate 
(Epp is the peak-to-peak voltage excursion.) pp 

RIPPLE: <0.01% of max. output, or3mVwhichever is greater. 

MAXIMUM CAPACITIVE LOADING: 0.001 microfarads. Excess 
capacitance slows response and causes peaking of response 
and instability. Adjustable lag networks provide for small 
range of load reactance. 

TRANSIENT RESPONSE Voltage Mode (for step load current): 
recovery is an exponential with 50 microsecond time constant. 
Current Mode (for step load voltage): recovery is the recip
rocal of the slew rate. 
OFFSET NULLING: Fixed part of input-offset voltage and 
input offset currents can be nulled. OPS-BT A models feature 
front panel nulling, modules have internal trimmers. 
REFERENCES: Two at +6.2V and -6.2V; 1 rnA max. 
PROGRAMMING: May be controlled by external voltage or 
Cllrrent signals, common positive. 
INPUT: 105-125V a-c or 210-250V a-c (selected), 50-440 Hz 
single phase. Model OPS 2000: 50-65 Hz single phase. 

Data subject to change without notice 

TEMPERATURE, AMBIENT OPERATING: -20°C to +65°C. 

TEMPERATURE, STORAGE: _40°C to +85° C. 
COOLING: Convection. 

ISOLATION VOLTAGE: 500 volts to chassis. (OPS 2000: 1000V). 

CURRENT LIMITING: Adjustable from 10% to 110% of rated 
current. Model OPS 2000 is an automatic-crossover current reg
ulator, see table for performance specifications. 

TERMINALS: Connections via a rear mounted barrier strip. 
Modules and OPS-BT A include a PC connector. Bench models 
have front panel terminal pattern. 

DIMENSIONS: See Page 2005 for listings. 
Models OPS-20 and OPS-2000 are available in a bench style 
case only. OPS 7-2 to OPS 100-0.2 are available uncased, with 
CA-l case (-C), or as plug-in patch board units (-TA). 

FINISH: Modules: Blue anodized aluminum. 
Panels: Light gray, color 26440 per Fed. Std. 595. 
Bench style Cases: Charcoal gray texture. 

MOUNTING: Cased modules may bf) racked with adapters 
RA 12-1, RA 13c4 or RA 11-6. Uncased modules with BPA-22 
adapter and the (-TA) plug-in units, mount in housings CA-3, 
CA-4, CA-5 or RA 22-6. Bench style units may be rack mounted 
with RA-24. See Hardware Section. 

All terms used in the specifications are defined in the Kepca Glossary on Page 33. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 1987 



SECTION 4000 i%iIb'rt@JJ KEPCO SECTION 4 - HIGH VOLTAGE POWER SUPPLIES 

KEPCO 
ABC 

HYBRID 

POWER SUPPLIES 

RIPPLE OUTPUT IMPEDANCE 
MAX, 

(max) INPUT 
DC OUTPUT Ohms + Microhenries AMPS SHIP 

MODEL RANGE RMS d·c to 100 Hz 1kHz to at 125 PRICE. WGT. 
VOLTS AMPS MV. 100Hz to 1kHz 100kHz+ ,uH Va·c (lbs.) 

ABC 200M 0-200 0-0,1 0.5 1 0.5 2.0+ 2.0 0.5 $220.00 14 
ABC 425M 0-425 0-0.05 0.5 4 0.5 2.0+ 2.0 0.5 220.00 15 

The ABC group of bench-style programmable voltage 
regulators span a wide range of voltages, The transistor 
group covers 0-2V to 0-100V; the hybrid group 
0-200V to 0-2500V, Hybrid models employ a high 
voltage vacuum tube series regulator, convection cool
ed, driven by a high gain transistor amplifier, The 
0-200 and 0-425 volt models employ a continuous 
10-turn wirewound, 20 PPM TC voltage control. The 
0-1000 volt, 0-1500 volt and 0-2500 volt models 
employ a 10-step voltage selector with 1 O-turn vernier, 
They may be programmed, however, continuously 
from zero to their rated voltage, 

ABC 1000M 0-1000 0-0.02 1.0 25 1.0 2.0+10.0 0.5 309.00 15 
ABC 1500M 0-1500 0-0.01 1.0 75 1.0 2.0+10.0 0.3 309.00 15 
ABC 2500M 0-2500 0-0.002 1.0 625 1.0 2.0+10.0 0.3 383.00 18 

• Price includes meter, for unmetered model, delete suffix "M" 
and deduct $20.00 for models ABC 200 and ABC 425. Deduct 
$15.00 for models ABC 1000, 1500 and 2500 (any quantity order). 

VOLTAGE MODE CURRENT MODE" 
(External Sensing) 

OUTPUT RANGE 0-100% Eo max, 1 mA-l00o/o 10 max, 

REGULATION, LINE <0.05% or 5 mV* <0,1% at rated sample** 

REGULATION, LOAD <0.05% or 5 mV* <0.1% at rated sample** 

STABILITY (8 HR.) <0.05% or 50 mV* <0,1% or 10 p.A* 

TEMP. COEFFICIENT <0,05% per 'c <0.1 % per °C at rated sample** 

RIPPLE, rms. See Table above <0.1 % 10 max. 

'whichever is greater 
"Rated sample is 10V d-c across external current sampling resistor, with external current control. 

INPUT: 105-125V a-c or 210-250V a-c (selected) 50-440 Hz 
single phase. 

TEMPERATURE, AMBIENT OPERATING: -20°C to +55'C, 

TEMPERATURE, STORAGE: -40°C to +85'C, 

COOLING: Convection. 

ISOLATION VOLTAGE: 1000 volts to chassis, 

AC OUTPUT: 6,5V AC, 2A unregulated, available at the rear 
terminals of Models ABC 200M and ABC 425M. 

CONTROL RESOLUTION: 0,05%, 10-turn voltage control on 
Models ABC 200M and ABC 425M, Resolution is 0,005% with 
10-position selector and 10-turn vernier voltage control on 
Models ABC 1000M, ABC 1500M and ABC 2500M. 

PROGRAMMING: 1 rnA control current, by resistance at 1000 
ohms per volt, May be operationally controlled as an ampli
fier using voltage or current signals; common positive. 
Model ABC 2500M is restricted to the upper Y, of its output 
range in operational control. Fast slewing models available on 
special order, 

VOLTAGE RECOVERY (for step load current): < 50 p.seconds, 

All terms used in the specifications are 
defined in the Kepco Glossary 

CURRENT LIMITING: Single turn panel adjustment sets limit 
from 25% to 150% of rated full current on Models ABC 200M 
and ABC 425M. A fixed limit set to approximately 150% is 
provided on Models ABC 1000M, ABC 1500M and ABC 2500M. 
OVERSHOOT: (Turn-on/off): None above 25"10 voltage set
ting; negligible below 25"10 when preloaded to 10"10 minimum, 
SERIES/PARALLEL: Series operation to rated isolation; also 
masterlslave capability. Current limiting design permits self-de
termined parallel load sharing. 
METERS: Suffix "M" designates a single dual scale 2Y,", 2% 
volt-ammeter with selector switch, for models ABC 200M 
and ABC 425M, Voltmeter only for Models ABC 1000M, ABC 
1500M and ABC 2500M, 
Delete suffix "M" for unmetered unit. 
TERMINALS: Binding posts on front panel, plus, minus and 
ground. Multi-terminal barrier strip at the rear contains out
put and control terminals. 

DIMENSIONS: See Page 2005 for listings, 

FINISH: Panel: Brushed aluminum, Case: Charcoal gray texture, 

MOUNTING: Mount single unit in rack adapter RA-5, two 
abreast in rack adapter RA-4, See Hardware section. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000. TWX #710-582·2631 

Telex: 12-6055 • Cable: KEPCOPOWER NEWYORK 

.... ----------- .. 
(!cepc~) 

~-----------~ ® 
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KEPCO SECTION 4 - HIGH VOLTAGE POWER SUPPLIES i4§iiiij,mffl SECTION 4000 

KEPCO 
BHK 

The high voltage hybrid BH K models employ twin-transistor amplifiers (one for voltage, the other 
for current) to drive a series pass tube regulator in either voltage or current mode, with automatic 
crossover and VI X® mode indicators. By restrapping for high speed, the same model is also a fast 
programmable voltage or quick recovery current source. Built-in offset nulling controls allow pre
cision operational programming. Panel controls are lO-turn, 20 PPM TC wirewound, with a lo-posi
tion selector for additional voltage resolution. 

DC OUTPUT OUTPUT IMPEDANCE SHIP 
MODEL RANGE Ohms + Microhenries PRICE· WGT. 

HIGH VOL T AGE 
VOLTS AMPS d-c-100Hz a-I-1kHz l-lOOkHZ+I'H (Ibs.) 

BHK 500-0.4M 0-500 0-0.4 0.13 0.1 0.2 + 0.5 $825.00 40 

POWER SUPPLIES BHK 1000-0.2M 0-1000 0-0.2 0.5 0.1 0.2 + 0.5 825.00 41 
BHK 2000-0.1M 0-2000 0-0.1 2.0 0.2 0.5 + 2.0 850.00 43 

• Price Includes meters, for unmetered models, delete suffiX "M': 
In quantities of 12 or more units deduct $30.00 from price. 

VOLTAGE CURRENT VOLTAGE AMPLIFIER VOLTAGE 
SPECIFICATIONS 

REGULATION REGULATION OFFSETS" REFERENCE 
(Internal Sensing) AEjo Alio (INTERNAL)" 

OUTPUT RANGE: 0-100% Eo max. 0.2%-100% 10 max. -- -- Fixed 6.2V±50f0 

LINE: 105-125/210-250V a-c <0,005% or 1 mV* <100 ",A <1 mV <10 nA 0.0001% 

LOAD: No Load/Full Load <0.01 % or 1 mV* <100 ",A <lmV <10 nA ---
TIME: 8 hours (Stability) <0.01% or 2.0 mV* < 0.01 % or 20",A * <50 ",V <50 nA 0.005% 

TEMP: Per °C (Coefficient) <0.01% <0.05% of 10 max. <100 ",V <50 nA 0.005% 

RIPPLE: rms (Normal Speed) <lmV <100 ",A -- -- ---

'whichever is greater. 
"Offsets and the reference contribute to output change !lEo, by the equatio'n I!.Eo = ±I!.Eref(RtIRj} ±I!.Eio (1 +RfIRi) ±!l{io(Rf) 

where Rf is the feedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations. 

OPEN LOOP doc GAIN: >0.5Xl06 volts per volt. 
OUTPUT SLEWING RATE: (Fast slewing connection): Greater 
than 500,000 volts per second, measured as the chord to the 
first time constant on the exponential response. 
SINUSOIDAL FREQUENCY RESPONSE: 

Fast Slewing Connection: f max = E160 kHz. pp 

(Epp is the peak-to-peak excursion). 
RIPPLE, Fast Slewing Connection: 

Ungrounded: <0.1% E~ max. 
Grounded: <0.001% Eo'max. 

TRANSIENT RESPONSE: 
Voltage Mode, Fast Slewing: For step load current, recov
ery is an exponential with a 50 microsecond time constant. 
Current Mode, Fast Slewing: For step load voltage, recov
ery is at the rate of 2 ",sec, per volt. 
Voltage Mode, Normal Speed: For step load current, recov
ery to regulation band wit'hin 50 microseconds. 

OUTPUT IMPEDANCE: 
Voltage Mode, Normal Speed: See table. 
Voltage Mode, Fast Slewing: Above 1kHz, add the reactive 
impedance of 500 micro henries. 

OFFSET NULLING: The initial part of the input offset voltage 
and input offset current can be nulled with internal controls. 
REFERENCES: Two: +6.2 volts and -6.2 volts; maximum cur
rent 1 milliampere. 
PROGRAMMING: 1 rnA control current, by resistance at 1000 
ohms per volt. May be operationally controlled as an amplifier 
using voltage or current signals. Common positive. 

AUTOMATIC CROSSOVER: Selects voltage regulation or cur
rent regulation operating mode automatically. 
VIX:Jl) CIRCUIT: Voltage/Current mode indicators display oper
ating conditions; also 115V a-c control signal (0.5A max.) 
REMOTE ERROR SENSING: Compensates up to 0.5V drop 
per output lead. 
TEMPERATURE, AMBIENT OPERATING: -20'C to +55'C. 
TEMPERATURE, STORAGE: -40'C to +85°C. 
COOLING: Convection. 
INPUT: 105-125 V a-c or 210-250V a-c (selected), 50-65 Hz 
single phase. ApprOXImately 4 amperes at 125V a-c. 
ISOLATION VOLTAGE: 1000 volts to chassis. 
CONTROL RESOLUTION: Voltage: 0.01 % 10cturn vernier con
trol and 10 position selector. Current: 0.05% 10-turn control. 
OVERSHOOT: (Turn-on/off): None above 10% voltage setting; 
negligible below 10% when preloaded to 10% minimum, 
SERIES/PARALLEL: Automatic crossover design permits self
determined parallel load sharing, or use of master/slave connec
tion. Series operation to rated isolation. 
METERS: Suffix "M" designates a pair of 2%", 2% meters. 
Delete suffix "M" for unmetered unit. 
TERMINALS: Safety (recessed) output connections on front 
panel; two multi-terminal barrier strips at the rear contain 
output, sensing and control functions. Fast slewing/normal 
strapping is internal. 

DIMENSIONS: See Page 2005 for listings. 
FINISH: Light gray, color 26440, per Fed. Std. 595. 

All terms used in the specifications are defined in the Kepco Glossary. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 1989 



SECTION 4000 '§§.iIij'fmH KEPCO SECTION 4 - HIGH VOLTAGE POWER SUPPLIES 

KEPCO 
HB 
HYBRID 

PO\l\lER SUPPLIES 
MODEL 

HB 2AM 
HB 4AM 

HB 6AM 

HB BAM 

HB 250M 

HB 525M 

DC OUTPUT 
RANGE 

VOLTS AMPS 

0-325 0-0.2 
0-325 0-0.4 
0-325 0-0.6 
0-325 0-0.8 
0-250 0-1 
0-525 0-0.5 

OUTPUT IMPEDANCE 
Ohms + Microhenries 

d·c to lOa ~z lk~z to 
100~z to 1kHz 100kHz+ pH 

0.2 O.OB 0.2+0.5 

0.1 O.OB 0.2+0.5 

0.06 O.OB 0.2+0.5 

0.05 O.OB 0.2+1.0 

0.025 O.OB 0.2+0.5 

0.1 O.OB 0.2+0.5 

Model HB BAM 

MAX. 
AUXILIARY INPUT 

OUTPUT AMPS SHIP 
6.5Va·c at 125 PRICE. WGT. 

Unregulated Va·c (lbs.) 

2.0 $325.00 35 
EACH SUPPLY 

3.0 365.00 35 
HAS TWO 5.0 395.00 43 

6 AMPERE 5.5 435.00 43 

B.O 595.00 43 
OUTPUTS 

B.O 550.00 43 

The high voltage hybrid HB power supplies use a high 
gain transistor comparison amplifier to drive the series· 
pass tube regulator. Voltage feedback is by means of a 
5-position range switch and 10-turn, 20 PPM TC wire· 
wound vernier control with remote programming with
in the span of anyone range (to zero with derating). 
Current may be regulated with external sensing and 
feedback using the rating chart to determine the allow
able compliance range. 

• Price includes meters. for unmetered models. delete suffix "M': 
In quantities of 12 or more units deduct $30.00 from price. 

SPECIFICATION VOLTAGE MODE CURRENT MODE (External Sensing) 

OUTPUT RANGE 0-100% Eo max. 10 mA-l000f0 Io max. 

REGULATION, LINE <0.01% <0.010f0 at rated sample" 

REGULATION, LOAD <0.01% or2 mV* < 0.01 % at rated sample** 

STABILITY (8 HR.) <0.01% or 2 mV* < 0.050f0 or 0.2 rnA * 

TEMP. COEFFICIENT <0.010f0 per 'c <0.05% per 'c at rated sample** 

RIPPLE, rms. <1 mV < 0.01 Ofo of Io max. . whlchf'ver IS greater 
"Rated sample is 10Vd-cacross external current sampling resistor, with external current control. 

INPUT: 105-125 V or 210-250V a-c (selected), 50-440 Hz, single 
phase. 
TEMPERATURE, AMBIENT OPERATING: -20'C to +55 c C. 
TEMPERATURE STORAGE: -40'C to +B5'C. 
COOLING: Convection. 
ISOLATION VOLTAGE: 600 volts to chassis. 
AC OUTPUTS: Two unregulated, 6.5V a-c, 6A outputs. 
CONTROL RESOLUTION: 0.02%, 5 step range selector, 10-turn 
vernier. 
PROGRAMMING: 10 rnA control current, by resistance at 100 
ohms per volt. May be operationally controlled as an ampli
fier using voltage or current signals; common positive. 
VOLTAGE RECOVERY (for step load current): < 50 micro
seconds. 
REMOTE ERROR SENSING: (Models HB 250M and HB 525M 
only) compensate up to 0.5 volt drop per output lead. 
OVERSHOOT (Turn-on/off): None above 250f0 voltage setting; 
negligible below 25% when preloaded 100/0 minimum. 

RATING CURVES: Output is designed to deliver 1000f0 of 
rated current within the span of anyone range. When oper
ating outside the selected range, either by remote program
ming, or as the compliance voltage in current mode, use the 
graph to determine the maximum current that can be drawn 
at reduced voltage. 

All terms used in the specifications are 
defined in the Kepco Glossary 
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Curves represent the 
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for range switch 
positions 1-5. To use, 
deteimine which 
position covers the 
desired voltage. Read 
the maximum current 
for each voltage on 
the left scale. 

METERS: Suffix "M" designates a pair of 2)/,", 20f0 meters. 
Delete suffix for unmetered unit. 

TERMINALS: Binding posts on front panel, plus, minus and 
ground. Multi-terminal barrier strip at the rear contains out-. 
put, sensing and control terminals. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Light gray, color 26440, per Fed. Std. 595. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131-38 SANFORD AVENUE· FLUSHING, N.Y. 11352 
(212) 461·7000 • TWX # 710·582-2631 

Telex: 12-6055 • Cable: KEPCOPOWER NEWYORK 

(k;;-';-Co) 
-~-----------~~ ® 

1990 See YELLOW SECTION for Local Offices, Phones eem 11969 



KEPCO SECTION 4 - HIGH VOLTAGE POWER SUPPLIES 

\NR 
VACUUM TUBE 

POWER SUPPLIES 
The Kepco WR group is comprised of a variety of high 

voltage, vacuum tube-regulated power supplies. Many 
are multi output units delivering bias and filament 
power in addition to regulated B+. 

• time tested vacuum tube design 

• multi-output laboratory units 

REGULATION OUTPUT 

LOAD LINE RIPPLE 
IMPEDANCE 

AUX. 
DC OUTPUT Ohms + p.H RMS OUTPUT 

MODEL RANGE O-MAX. 
d-c to Ion 11z 1 ~Hz to 6.'V,·, 

VOLTS mA % "-V % "-V mV 100Hz to 1kHz 100kHz Unreg 
+"H 

2400 B-#1 Bias 
0-150 0-5 * * * . 1 . * . 

#2 0-400 0-150 0.025 0.1 0.1 0.4 3 0.7 0.05 0.2+2 10 AMP 
#3 0-400 0-150 0.025 0.1 0.1 0.4 3 0.7 0.05 0.2+2 10 AMP 

Parallel 
#2 & #3 0-400 0-300 0.025 0.1 0.1 0.4 3 0.35 0.05 0.2+2 

Series 
#2 & #3 0-800 0-150 0.025 0.2 0.1 0.8 6 1.4 0.1 0.4+4 

400 B 0-400 0-150 0.025 0.1 0.1 0.4 3 0.7 0.05 0.2+2 10 AMP 
Bias 
0-150 0-5 * * . * I * * . 

4300-#1 0-450 0-300 0.025 0.1 0.1 0.4 3 0.38 0.05 0.2+2 10AMP 
#2 0-450 0-300 0.025 0.1 0.1 0.4 3 0.38 0.05 0.2+2 10AMP 

Parallel 
#1 & #2 0-450 0-600 0.025 0.1 0.1 0.4 3 0.19 0.05 0.2+2 

Series 
#1 & #2 0-900 0-300 0.025 0.2 0.1 0.8 6 0.76 O.l 0.4+4 

800 B-#1 0-600 0-200 0.02 0.1 0.1 0.4 3 0.6 0.05 0.2+2 10AMP 
#2 0-600 0-200 0.02 0.1 0.1 0.4 3 0.6 0.05 0.2+2 10AMP 

Parallel 
#1 & #2 0-600 0-400 0.02 0.1 0.1 0.4 3 0.3 0.05 0.2+2 

Series 
#1 & #2 0-1200 0-200 0.02 0.2 0.1 0.8 6 1.2 0.1 0.4+4 

605 0-600 0-500 0.02 0.1 0.1 0.4 3 0.24 0.05 0.2+2 20AMP 
Bias 
0-150 0-5 * . * * I * * * 

615B 0-600 0-300 0.02 O.l 0.1 0.4 3 0.4 0.05 0.2+2 10 AMP 
Bias 
0-150 0-5 * * * . I * . * 

103-#1 0-300 0-7~ 
Co.,," II 30 - - - 5 AMP 

#2 0-300 0-75 30 - - -
#3 -50 to 0-5 Isolated 10 - - -

+50 from Unreg 
Parallel #1 and #2 

#1 & #2 0-300 0-150 30 - - -
1250 B ~ 0-1000 0-500 0.01 0.1 0.05 0.4 3 0.2 0.1 1.0+2 

1520 B ~ 0-1500 0-200 0.01 0.1 0.05 0.4 3 0.75 0.3 1.0+5 

HB2050~ 0-2000 0-500 0.005 0.1 0.02 0.4 3 0.2 0.5 2.0+5 

HB 2500~ 0-2500 0-50 0.005 0.1 0.02 0.4 5 2.5 0.5 2.0+5 

• Available metered only. 

DIMENSIONS 

H W D 

10112 19 171'8 

7 19 I)l1B 

121f" 19" mil 

121/4 19 17% 

10112 19 17J18 

10112 19 13J18 

8 16" 8" 

Rack Adapter RA·I 
Available, See 
Accessory Page 

28 22 15\12 

23 22 15\12 

33112 22 18 

8'/4 19 14 

All terms used in the specifications are det;ned in the Kepco Glossary on Page 33. 

MAX. 
INPUT 

PRICE· 
SHIP 

AMPS WGT. at 125 
Va·c 

(Ibs.) 

5.0 $ 625.00 111 

3.0 310.00 48 

8.0 762.00 140 

7.5 657.00 141 

8.0 473.00 119 

6.0 394.00 74 

1.5 139.00 30 

12.5 730.00 203 

7.0 788.00 204 

24.0 1,733.00 312 

5.0 1,024.00 85 

i§4"llj,ffim SECTION 4000 

Model 4300 

INPUT: 
105-125V a-c, 50-tl5 Hz. single phase, 
400 Hz, input available on special 
order, 

TEMPERATURE, 
AMBIENT OPERATING: 
-20'C to +55'C 

TEMPERATURE, STORAGE: 
-40'C to 85'C 

COOLING: Convection. 

ISOLATION VOLTAGE: 
400 volts to chassis. 

CONTROL RESOLUTION: 
0.5% single turn controls on all mod
els except 2400B, 430D, 800B and HB 
2500, which employ a coarse and fine 
adjustment. The "fine" control covers 
a 1% voltage range with 0.005% res
olution. 

VOLTAGE RECOVERY, 
(for step load current): 
< 50 microseconds. 

TERMINALS: 
Output and ground terminals are on 
the front panel. except Models 2400B, 
HB 205{} and HB 2500, which have 
the terminals at the rear. 

DIMENSIONS: 
The dimensions for each model are 
tabulated, models with the ~ symbol 
are supplied in a rack cabinet. They 
may be removed for mounting in any 
standard 19" equipment rack. 

The equipment rack dimensions are: 

MODEL H W 0 
--' 

1250 B 26' /4" 19" 137/8" 
1520 B 21 " 19" 137/8" 
HB 2050 31'/;' 19" 177/8" 
103 (Use With Rack Adapter RA-l) 

FINISH: 
Panel: Light gray Color 26440 per Fed. 

Std. 595. 
Cabinet: Charcoal gray texture . 

...------------
Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131·38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000 • TWX #710-582-2631 

Telex: 12-6055 • Cable: KEPCOPOWER NEWYORK 

(ic.epco) 
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SECTION 4000 Muiti". KEPCO SECTION 5 - GENERAL PURPOSE POWER SUPPLIES 

KEPCO 
.JGE 
COMPACT 

POWER SUPPLIES 

1992 

JOE power supplies are compact general-purpose laboratory voltage regulators. They 
are equipped with a panel-adjusted overload current limiter and can be converted to 
current regulation by using external sensing and feedback resistors. JOE models feature 
a linear full-dissipation series NPN transistor-regulator driven by a monolithic linear I-C 
amplifier. Output is fully programmable with an offset zeroing control available as an 
option. An overvoltage crowbar is also an optional accessory (mounts internally). The 
JOE-HS high-speed option is recommended for current control because of its 
fast-recovery characteristics, and for fast programming applications. 

MODEL 
DC OUTPUT 

RANGE 

OUTPUT IMPEDANCE 
Ohms 

• Options: "-HS" add $50.00 "_Too add $30.00, "-E" add $10_00 

MAX! 
INPUT 
AMPS 
at 125 
Va-c 

See YELLOW SECTION for Local Offices, Phones 

'r. Rack 
Model 

VP 

PRICE· OPTION 

"at 125V a-c, Pf_ typical 0.7 

eem/1969 



KEPCO SECTION 5 - GENERAL PURPOSE POWER SUPPLIES 14§"Ulffifflj SECTION 4000 

VOLTAGE AMPLIFIER VOLTAGE 
OFFSETS'" 

VOLTAGE CURRENT OFFSET OFFSET REFERENCE 
VOLTAGE CURRENT (lNTERNAL)**' SPECIFICATION MODE MODE*" ,t,.Eio ,t,.Iio 

OUTPUT RANGE 0-100°/0 Eo max. 1 mA-l000/0 10 max. -- -- Fixed 6.2V±50f0 

LINE: 105-125/210-250V a-c <0.0005"10 <0.005% " <10 /LV <2 nA 0.0001% 

LOAD: No LoadlFull Load <0.005°/0 or 0.2 mV' <0.01% " <200 /LV <5 nA 

TIME: 8 Hours. Stability <0.01% or 1 mV' <0.02** <20 /LV <2 nA 0.005% 

TEMP_: Coefficient per °C <O.Ol%t <0.02"t <20 /LV <5 nA 0.005% 

RIPPLE: (rms) <0.2 mV <0.02°/0 of 10 max. -- --

*whichever is greater. 

"External sensing, using a IV sample. Specs are measured at rated sample voltage with 20 PPM external current feedback control . 

• "Ollsets and the reference contribute to output change f',Eo , by the equation f',Eo = ±f',Eref (Rf/ RiJ ±f',Eio (1 +Rf/ Ri) ±f',lio (Rf) 
where Rf is the feedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations 
when external input/feedback elements are substituted for the internal reference and voltage control in special applications. 

tSee OPTIONS for 0.005% per °C voltage mode - 0.01 % per °C current mode temperature coellicient. 

INPUT: 105-125V a-c or 210-250V a-c (selected) 50-65 Hz, 10 

TEMPERATURE, AMBIENT OPERATING: _20°C to + 71°C 

TEMPERATURE, STORAGE: -50°C to + 85°C 

COOLING: Forced air, built-in blower, 

ISOLATION VOLTAGE: 500 volts to chassis. 

CONTROLS: Voltage: 10-turn, 20 PPM TC, wire wound 
rheostat, ±0.250/0 linearity 

Current: Multiturn vernier potentiometer. 

PROGRAMMING: 1 mA control current (built-in reference) re
sistance program at 1000 ohms per volt with built-in calibra
tion control. Program by voltage or current operationally as an 
amplifier, positive output terminal common. See OPTIONS for 
wide band "high speed" models and offset (Eio) nulling control. 

OPEN LOOP d-c GAIN: >0.5Xl06 volts per volt. 

VOLTAGE RECOVERY (for step load current): <50 fLseconds 
for recovery to within 0.005°/0 or 2 mV of setting. 

OVERSHOOT (Turn on/off): Conventional speed models ex
hibit no overshoot when set above 25% of rated voltage or at 
any voltage setting when loaded to 10"/0 of rated current (not 
applicable to HS models). 

CURRENT LIMITING: Adjustable from 10"10 to 105% of the 
rated full current. 

REMOTE ERROR SENSING: Compensates up .to O.5V drop 
per output lead. 

SERIES/PARALLEL: Series operation to the rated isolation 
voltage. Units may be paralleled by employing their current 
limiters. 

METERS: Two dual range, 2-inch, 2% taut band recessed me
ters, monitor output voltage and current. 10:1 range switching. 
Unmetered versions available as modules, delete suffix "M" 
and deduct $30.00 from listed price (any quantity). 

All terms used in the specifications are defined in the Kepco Glossary 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Panel: Light gray, Color 26440, per Fed. Std. 595. 
Case: Charcoal gray texture. 

MOUNTING:JQE 1/4 rack and 1/2 rack size models fit the RA-24 
hardware system (see hardware section). Full rack sized 
models have accessory flanges for direct installation in stan
dard 19" racks. Unmetered JQE models are in modular form 
for chassis mounting - or may be mounted in RA-24 by use of 
an adapter plate RAP 24 -lJ for 1/. rack size; RAP 24-2J for 
112 rack size. 

OPTIONS: (add designator as a suffix to the model number, 
e.g.: JQE6-10MHS for high speed option). 

"-HS" HIGH SPEED OPTION for fast programming. 
Programming speed: 100,000V Isec. models up to 25 amperes, 
50,000V/sec. models over 25 amperes. Programming speed 
measured as the chord of the exponential to its first time 
constant. Offset voltage nulling control included with HS 
option. 

Ripple: <0.01°10 of Eo max. - or 3 mY, rms, whichever is 
greater. 

"-VP" OVERVOLTAGE CROWBAR: Shorts output terminals 
through an SCR if voltage attempts to exceed preset limit. Not 

available with HS option. 

Limit level range: 3V d-c to 110V d-c. 

Trigger time: 5-10 /Lsec., adjustable delay to minimize false 
alarms. 
Threshold: 5% of output level - or 0.25 volts, whichever is 
greater. 

"-T" LOW TC OPTION: A special reference provides 0.005% °C 
TC in voltage mode, 0.01010 per °C TC in current mode. 

"-E" OFFSET VOLTAGE NULLING CONTROL: To zero the 
fixed part of Eio, the voltage amplifier's voltage offset. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent- Nos. 
will be supplied on request. 

KEPCO, INC .• 131·38 SANFORD AVENUE· FLUSHING, N.Y. 11352 
(212) 461-7000 • NIX # 710-582-2631 

Telex: 12-6055· Cable: KEPCOPOWER NEWYORK 

.... ----------- .... 
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SECTION 4000 1§§"lflIM§lj KEPCO SECTION 5 - GENERAL PURPOSE POWER SUPPLIES 

KEPCO 
ABC® 

ALL-TRANSISTOR 

POWER SUPPLIES 

The ABC group ·of bench-style programmable voltage 
regulators span a wide range of voltages. The transistor 
group covers 0-2V to 0-100V; the hybrid group 
0-200V to 0-2500V. All-transistor models employ a 
PNP series regulator, convection cooled, driven by a 
high gain transistor amplifier. These models feature 
la-turn wirewound, 20 PPM TC voltage controls and 
panel-adjustable current limiting. 

• voltage and current regulation 

• 10-turn voltage control 

• programmable 

SPECIFICATION 

OUTPUT RANGE 

REGULATION, LINE 

REGULATION, LOAD 

STABILITY (8 HR.) 

TEMP. COEFFICIENT 

RIPPLE, rms 

• whichever is greater 

Model ABC 7.5-2M 

RIPPLE OUTPUT IMPEDANCE 
(max) Ohms + Microhenries DC OUTPUT 

MOOEL RANGE RMS d-c to 100 Hz 1kHz to 
VOLTS AMPS MV. 100Hz to 1kHz 100kHz+pH 

ABC 2-1M 0-2 0-1 0.25 0.001 0.01 0.1 +0.5 
ABC 7.5-2M 0-7.5 0-2 0.25 0.002 0.01 0.05+0.5 
ABC 10-0.75M 0-10 0-0.75 0.25 0.007 0.02 0.1 +1 
ABC 15-1M 0-15 0-1 0.25 0.008 0.01 0.05+0.5 
ABC 18-0.5M 0-18 0-0.5 0.25 0.02 0.02 0.1 +1 
ABC 30-0.3M 0-30 0-0.3 0.25 0.05 0.02 0.1 +1 
ABC 40-0.5M 0-40 0-0.5 0.25 0.04 0.02 0.05+0.5 
ABC 100-0.2M 0-100 0-0.2 0.25 0.25 0.05 0.05+1 

• Price includes volt/ammeter, for unmetered models, delete suf
fix "M" and deduct $20 from price (any quantity order). 

VOLTAGE MODE 
CURRENT MODE" 

(External Sensing) 

0-100 % Eo max. 1 rnA to 100% 10 

<0.05% or 1 mV* <0.1 % at rated sample** 

<0.05% or 1 mV* <0.5% at rated sample** 

<0.05% or 3 mV* <0.1.% or 1 mA* 

MAX. 
INPUT 
AMPS 
at 125 
Va-c 

0.3 
0.5 
0.3 
0.5 
0.3 
0.3 
0.5 
0.5 

<0.05% per 'c <0.1 % per 'c at rated sample** 

<0.25 mV <0.1 % of 10 max. 

•• Rated sample is 1 V d-c across external current sampling reSistor, with external current control. 

SHIP 
PRICE. WGT. 

Ilbs.) 

$131.00 10 
175.00 14 
131.00 10 
175.00 13 
131.00 10 
131.00 10 
175.00 14 
197.00 14 

INPUT: 105-125V a-c or 210-250V a-c (selected), 50-440 Hz, 
single phase 

OVERSHOOT: (Turn-on/off): None above 25% voltage set
ting. Negligible below 25% when preloaded to 10% minimum. 

TEMPERATURE, AMBIENT OPERATING: -20'C to +50'C. 

TEMPERATURE, STORAGE: -40'C to +85'C. 

COOLING: Convection. 

ISOLATION VOLTAGE: 500 volts to chassis. 

CONTROL RESOLUTION: 0.05%, 1o-turn voltage control. 
PROGRAMMING: 1 rnA control current, by resistance at 1000 
ohms per volt. May be controlled operationally as an amplifier 
using voltage or current signals; cornman negative. 

VOLTAGE RECOVERY: (for step load current): <50 micro
seconds. 

CURRENT LIMITING: Single turn panel adjustment sets limit 
from 25% to 150% of rated full current. 

REMOTE ERROR SENSING: Compensates up to 0.5V drop 
per output lead. 

All terms used in the specifications are 
defined in the Kepco Glossary 

SERIES/PARALLEL: Series operation to rated isolation; also 
master/slave capability. Current limiting design permits self-de
termined parallel load sharing. 

METERS: The suffix "M" designates a single dual scale volt
ammeter, 2!/,", 2%, with selector switch. Delete suffix for un
metered unit. 

TERMINALS: Binding posts on front panel, plus, minus and 
ground. Multi-terminal barrier strip at rear contains output, 
sensing and control terminals. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Panel: Brushed aluminum 
Case: Charcoal gray texture. 

MOUNTING: Mount single unit in rack adapter RA-5, two 
abreast in rack adapter RA-4. See Hardware section. 

... ----------- .. 
Data subject to change without notice 
PATENT ,NOTICE: Applicable Patent Nos. 
will be supplied on request. 
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KEPCO SECTION 5 - GENERAL PURPOSE POWER SUPPLIES 

KEPCO 
PR 

RESONANT 
TRANSFORMER 

POWER SUPPLIES 
The Kepco PR design consists of a ferro resonant pow
er transformer (Flux-O-Tran®l coupled to a variable 
autotransformer for adjustable output. The regulating 

transformer provides I ioe stabilization and current 
limiting_ The husky silicon rectifiers and capacitive fil

ter provide large amounts of doc in a simple, reliable 

package. 

GROUP I 
OUTPUT 

RIPPLE IMPEDANCE MIX. 
DC OUTPUT (MAX.) Ohms + pH INPUT 

IMPS MODEL RANGE RMS IHzto 10Hl to SIZE ,t125 
VOLTS AMPS % 10Hz 100Hz + pH Va-c 

PR 15-10M 0-7.5 -15 0-10 2 0.02 0.04+0.1 A 3.5 

PR 15-30M 0-15 0-30 2 0.02 0.04+0.1 B 7.0 

PR 38-5M 0-19 -38 0-5 1 0.03 0.04+0.1 A 4.0 

PR 38-15M 0-38 0-15 1 0.03 0.04+0.2 B 9.0 

PR SO-2.5M 0-40 -80 0-2.5 0.7 0.04 0.04+0.1 A 4.0 

PR 80-8M 0-80 0-8 0.7 0.05 0.07+0.5 B 9.5 

PR 155-1M 0-78 -155 0 1 0.6 0:1 0.1 +0.1 A 3.0 
PR 155-4M 0-155 0-4 0.6 0.1 0.1 +0.5 B 9.0 
PR 220-3M 0-220 0-3 0.5 0.2 0.1 +0.5 B 9.0 
PR 310-0.6M 0-165-310 0 0.6 0.5 0.3 0.1 +0.1 A 3.0 
PR 310-2M 0-310 o 2 0.5 0.3 0.1 to.5 B 9.0 

GROUP n 
OUTPUT MAX. 

RIPPLE IMPEDANCE INPUT 
DC OUTPUT (MAX.) Ohms + I'H AMPS 

MODEL RANGE RMS IHlto lOHzto 
SIZE at 125 

VOLTS AMPS % 
10Hz 100Hz ~-IJH 

V Q"C 

PR 20-100AM 0-20 0-100 3 0.05 0.06+0.1 c g.O/</> 
PR 40 50AM o 40 o 50 2 0.05 0.06+0.1 c 8.5/</> 
PR 50-40AM 0-50 0-40 1.5 0.05 0.06+0.1 C 8.5/<1> 

PRICE. 

$378.00 
552.00 
357.00 
520.00 
357.00 
499.00 
351.00 
473.00 
473.00 

378.00 

473.00 

PRICE· 

$1,103.00 
940.00 
940.00 

• Price includes meters, for unmetered models, delete suffix "M". 
In quantities of 12 or more units deduct $30.00 from price. 

SHIP 
WCT. 
Obs.) 

48 
103 
47 
92 
45 
90 
40 
80 
80 
40 
80 

SHIP 
WCT. 
Obs) 

250 
250 
250 
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Model PR 155-1 M 

LINE REGULATION: ±1 % for 115V a-c ±10V Group I 
(See Figure 4) ±2% for 230V a-c ±20V Group II 

LOAD REGULATION:2% for half to full load except 5% for 
(See Figure 3) 15V and 20V models, 4% for quarter to 

full load except 8% for 15V and 20V 
models. 

STABILITY: (8 HRS.): 1 % or O,lV, whichever is greater, 
TEMPERATURE COEFFICIENT: 0.05% per °C 
AMBIENT OPERATING TEMPERATURE: _20°C to +55°C. 
STORAGE TEMPERATURE: -40°C to +85°C. 
COOLING: Forced air lateral circulation; built-in blower. 
INPUT: Group I: 115 ±10V a-c, 60 Hz ±5% single phase. 

Group II: 208 or 230V a-c,[selectable) ±10%, 60 Hz., 
±5% three phase. 

Overseas Units: Specify suffix "-50" for selectable 104 
±9V a-c; 115 ±10V a-c 208 ±18V a-c; 230 ±20V a-c, 
50 Hz ±5%. Group II models with -50 suffix have 208 or 
230V a-c input options only. Derate output voltage range by 
20% when ordering with -50 option, Add $30,00 to price of 
Group I models and $90,00 to price of Group II models. 
NOTE: A 1% line frequency change will produce approx
imately 1 % output voltage change. 
ISOLATION VOLTAGE: 600 volts to chassis. 
CONTROL RESOLUTION: Approximately 1%, Range: 0,2% to 
100% Eo max. (in two ranges on 3V2" high models of Group I), 
VOLTAGE RECOVERY (SO-100% current): < 400 milliseconds. 
SERIES/PARALLEL: Units can be paralleled by adjusting 
their outputs to share the load, Series operation to rated 
isolation. 
OVERLOAD PROTECTION: Constant voltage transformer lim
its current at maximum voltage setting; circuit breaker pro
tection at lower settings. 
OVERSHOOT: (Turn-on/off): None above 25% voltage set
ting; negligible below 25% when preloaded 10% minimum. 
METERS: Suffix "M" designates a pair of 2V2", 2% meters, 
Delete suffix for unmetered unit. 
TERMINALS: Binding posts on front panel, plus, minus and 
ground (except Group II models which have a heavy duty out
put connector at the rear. 
DIMENSIONS: See Page 2005 for listings, 

FINISH: Light gray, color 26440, per Fed, Std. 595, 

........ r-.,. 

....... r--.. r-.... 
OD~ ....... r---~ t---

r--I'-::--~ 
00 LS 

50 60 70 80 90 I t c:-
0.03 

% OF FULL LOAD CURRENT 

--:- % OF FULL LOAD CURRENT 

FIGURE 3: TYPICAL LOAD REGULATION %. OF FULL LOAD CURRENT 

FIGURE 2: TYPICAL RIPPLE CHARACTERISTICS 
AS A FUNCTION OF LOAD CURRENT 

Afl terms used in the specifications are 
defined in the Kepco Glossary, 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 
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MEASURED AT MAXIMUM RATED OUTPUT VOLTAGE; NORMAL LINE 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
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FIGURE 4: LINE REGULATION (GROUP Il 
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S ECTI 0 N 4000 i@,iiij,fflNifi KEPCO SECTION 5 - GENERAL PURPOSE POWER SUPPLIES 

M 

'KEPCO 
SM-A 

TRANSISTORIZED 

POWER SUPPLIES 

DC OUTPUT 
MODEL RANGE 

VOLTS AMPS 

SM 14-7AM 0-14 0-7 
SM 14-15AM 0-14 0-15 
SM 14-30AM 0-14 0-30 
SM 36-5AM 0-36 0-5 
SM 36-10AM 0-36 0-10 
SM 36-15AM 0-36 0-15 
SM 75-2AM 0-75 0-2 
SM 75-5AM 0-75 0-5 
SM 75-8AM 0-75 0-8 
SM 160-1AM 0-160 0-1 
SM 160-2AM 0-160 0-2 
SM 160-4AM 0-160 0-4 
SM 325-0.5AM 0-165-325 0-0.5 
SM 325-1AM 0-325 0-1 
SM 325-2AM 0-325 0-2 

Model SM14-7AM 

8M Power supplies combine the line stabilization of Kepco's PR design 
with a feedback-controlled, high gain d-c amplifier-using series PNP 
power transistors. The Kepco Flux-O-Tran® a ferroresonant power 
transformer, drives a variable autotransformer mechanically coupled to 

the feedback amplifier's voltage control permitting the SM design to of· 
fer all-transistor regulation up to 0-325 volts at 2 amperes. 

OUTPUT IMPEDANCE 
MAX. 

INPUT 
Ohms + Microhenries AMPS SHIP 
d·c to 100 Hz 1kHz to at 125 SIZE PRICE. WCT. 
100Hz to 1kHz 100kHz+ /lH Va·c (lbs.) 

0.001 0.005 0.1 +0.4 3.5 A $426.00 46 
0.0005 0.005 0.02+0.4 5.5 B 552.00 65 
0.0003 0.005 0.02+0.1 10.5 C 762.00 107 
0.005 0.005 0.03+0.4 4.0 A 415.00 46 
0.003 0.005 0.03+0.4 6.5 B 552.00 66 
0.002 0.005 0.03+0.4 10.5 C 657.00 99 
0.02 0.005 0.04+0.4 4.0 A 447.00 46 
0.01 0.005 0.02+0.4 6.5 B 552.00 70 
0.005 0.005 0.06+0.5 10.0 C 657.00 100 
0.1 0.005 0.04+0.5 3.5 A 447.00 45 
0.05 0.005 0.04+0.4 5.5 B 552.00 70 
0.02 0.005 0.06+1.0 10.5 C 657.00 96 
0.4 0.005 0.1 +1.0 3.5 A 462.00 46 
0.2 0.005 0.1 +1.0 5.0 B 583.00 70 
0.1 0.005 0.1 +1.0 11.0 C 709.00 96 

• Price includes meters, for unmetered models, delete suffix "MOO. 
In quantities of 12 or more units deduct $30.00 from price. 

SPECI FICA TION VOLTAGE MODE 

OUTPUT RANGE 0-100% Eo max. 

REGULATION, LINE <0.01% 

REGULATION, LOAD <0.05% or 1 mV' 

STABILITY (8 HR). <0.05% or 3 mV' 

TEMP. COEFFICIENT <0.05% per °C 

RIPPLE, rms. <1 mV 

* whichever is greater 

INPUT: 105-125V a-c, 60 ±1 Hz, single phase. 
Overseas Models: Specify suffix "-50" for selectable 104 
±9V, a-c; 115 ±10V a-c; 208 ±18V a-c; 230 ±20V a-c, 
50 Hz ±1 Hz. Derate output voltage range by 20% when 
ordering with "50" option, add $40.00 to unit price. 

TEMPERATURE, AMBIENT OPERATING: -20°C to +50°C. 

TEMPERATURE, STORAGE: -40°C to +85°C. 

All terms used in the specifications are defined in the Kepco Glossary. 

COOLING: Forced air, lateral circulation. Built-in blower. 

ISOLATION VOLTAGE: 400 volts to chassis. 

CONTROL RESOLUTION: 0.1%, 10-turn voltage control. 

VOLTAGE RECOVERY: (for step load current): 50 micro
seconds. 

REMOTE ERROR SENSING: Compensates up to 0.5 volt drop 
per output lead. 

OVERSHOOT: (Turn-on/off): None above 25% voltage set
ting; negligible below 25% when preloaded to 10% minimum. 

METERS: Suffix "M" designates a pair of 2V2", 2% meters. 
Delete suffix for unmetered unit. 

SERIES OPERATION: To rated isolation. 

TERMINALS: Binding posts front and rear for plus, minus 
and ground. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Light gray, Color 26440 per Fed Std. 595. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461·7000 • TWX # 710-582-2631 

Telex: 12·6055 • Cable: KEPCOPOWER NEWYORK 

.------------.... 
(lcepco) 

--------------- ® 
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KEPCO SECTION 6 - SPECIAL PURPOSE POWER SUPPLIES 144"id,MM SECTION 4000 

KEPCO 
CC 

CONSTANT 
CURRENT 

POWER SUPPLIES 

Typical 

The CC plug-in modules are current controllers with 
built-in dual-range, current-sensing resistors and 
10-turn control. They employ Kepco's monolithic 
linear I-C amplifier driving a self-cooled NPN series 
transistor-regulator. Capacitorless output filtering en
sures rapid recovery from switching or load transients. 
Output current ranges from 'true zero (no minimum) 
to the selected range (10",6 or 100% of the current 
rating) with 10-turn resolution. Metering is isolated by 
means of an I-C voltage follower. 

Plug-in Module 
Model CC 72-0.3M 

DC OUTPUT OUTPUT Z MAX. INPUT 
MODEL RANGE OHMS MINIMUM AMPS 

SHIP 
PRICE. WGT. 

(lbs.l CURRENT VOLTAGE' +SHUNT pf at 125V AC 

CC 7-2M 0-2A 0-7V 35kn+0.1 0.50 $195.00 6 
CC 15-1.5M 0-1.SA 0-1SV 100kn+0.1 0.65 195.00 6 
CC 21-1M 0-1A O~21V 200kn+0.1 0.45 195.00 6 
CC 40-0.5M O-O.SA 0-40V 800kn+0.1 0.40 195.00 6 
CC 72-0.3M O-O.3A 0-72V 2.4Mn+0.1 0.45 195.00 6 
CC 100-0.2M 0-O_2A 0-100V 10Mn+0.1 0.45 195.00 6 

• Uncased, available metered only. 

SPECIFICATION CURRENT MODE 

OUTPUT RANGE 0-1000/0 or 0-100/0, switched 
REGULATION, LINE <0.00050/0 or 0.2 p.A* (105-125/210-250V a-c) 
REGULATION, LOAD <0.0050/0 or 2 p.A * (no load-full load) 
STABILITY (8 HR.) <0.020/0 or 2 p.A * 
TEMP. COEFFICIENT <0.010/0 per °C 
RIPPLE, rms. <0.02% of selected scale 

'whichever is greater 

INPUT: 105-125V a-c or 210-250V a-c (selected) 
TEMPERATURE, AMBIENT OPERATING: -20°C to +65°C. 
TEMPERATURE, STORAGE: _40°C to +85°C. 
ISOLATION VOLTAGE: 500 volts to chassis. 
CONTROLS: A panel mounted output range selector switches 
the output either 0-1000/0 10 max. or 0-100/0 10 max. A 10-
turn precision current control operates full span through either 
range. Resolution: 0.05% of the full scale value. A combina
tion on-off slide switch and pilot light provides primary power 
control. 
PROGRAMMING: Control loop uses 0.1 milliampere, current 
sample is approximately 1 V doc. Supply may be programmed 
through either current range by a 0-10,000 ohm rheostat. 
(range switch is not programmable). 
MAXIMUM CAPACITIVE LOADING: 0.001 microfarads. 
CURRENT RECOVERY (for step load voltage): <2 p.sec/volt, 
e~cept Model CC 7-2M: 4 p.sec/volt, measured to the first 
time constant on the exponential response. 
VOLTAGE LIMITING: Fixed at approximately 150-200% of the 
rated compliance voltage. 

All terms used in the specifications are defined in the Kepco Glossary. 

SERIES/PARALLEL: Parallel operation of current sources may 
be made without restriction. Series operation through the use 
of master-slave interconnection. 

COOLING: Convection. 

METERS: Two 20/0 taut-band recessed meters monitor output 
current and compliance voltage. Current is displayed on a 
dual-scale meter whose range is switched with the range 
switch. The compliance voltmeter is a high impedance TVM 
to minimize the loading error. 
TERMINALS: Output terminals (shorted) are located on the 
front panel, a-c input, output and control terminals are via 
a rear PC connection which mates' with the connector mount
ed in the various housings and rack cabinets. These connectors 
are, in turn, wired to barrier strips for easy access. 
DIMENSIONS: See Page 2005 for listings. 
FINISH: Panel: Light gray, color 26440. per Fed. Std. 595. 

Housings: Charcoal gray texture. 
MOUNTING: Power supplies are uncased, must be plugged into 
one of the following available housings: CA-3, CA-4, CA-5 or 
RA 22-6. See Hardware section. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC. • 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000. TWX #710·582-2631 

Telex: 12-6055 • Cable: KEPCOPOWER NEWYORK 
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SECTION 4000 'Mdjij,ffiN KEPCO SECTION 6 - SPECIAL PURPOSE POWER SUPPLIES 

KEPCO 
COT 

DUAL TRACKING 

POWER SUPPLIES 

The complementary dual-tracking power supplies con
sist of two regulators coupled together in a comple
mentary manner using a common reference and a 
single output voltage control. They may be used to 
drive independent plus (+1 and minus (-I loads or may 
be used in series for double voltage to a single load. 

TWIN OUTPUTS' 
MODEL COMPLEMENTARY SERIES 

VOLTS AMPS VOLTS AMPS 

COT 15-1.5M 0-±15 0-±1.5 0-30 0-1.5 
COT 40-0.5M 0-±40 0-±0.5 0-80 0-0.5 
COT 100-0.2M 0-±100 0-±0.2 0-200 0-0.2 

Model CDT 100-0.2 M 

INDIVIDUAL SUPPLIES MAX. 
OUTPUT IMPEDANCE INPUT 
Ohms + Microhenries AMPS SHIP 

doc to 100 Hz 1kHz to at 125 PRICE. WGT. 
100Hz to 1kHz 100kHz+ I'H Va-c (lbs.l 

0.001 0.02 0.1+1 1.3 $399.00 19 
0.008 0.02 0.1+1 0.8 399.00 19 
0.05 0.02 0.1+1 0.9 399.00 19 

"Each Power Supply contains two sources with a common voltage-control, may be used 
as complementary (plus and minus) supplies or in series for double voltage . 
• Available metered only. 

VOLTAGE MODE 
SPECIFICATION COMPLEMENTARY" SERIES 

OUTPUT RANGE o to +Eo and 0 to -Eo o to twice Eo 

REGULATION, LINE <0.005°/., <0.005% 

REGULATION, LOAD <0.01 % or 1mV* <0.01 % ~r 2mV* 

STABILITY (8 hr) <0.01 % or 2mV* <0,01 % or 4mV* 

TEMP_ COEFFICIENT <0.01 % per °C <0.01 % per °C 

RIPPLE, rms <0.25mV <0.5mV 

* whichever is greater 
." Specifications are for the individual supplies, changes in the master supply (plus output) 

are repeated 1:1 in the slave supply. 

INPUT: 105-125V a-c or 210-250V a-c (selected) 50-440 Hz. 
TEMPERATURE, AMBIENT OPERATING: _20°C to +65°C. 
TEMPERATURE, STORAGE: -40"C to +85"C. 
COOLING: Convection. 
ISOLATION VOLTAGE: 500 volts to chassis. 
OUTPUT: The individual power supplies are wired in series, 
controlled with a single voltage controL They may be loaded 
in series or separately. 

CONTROL RESOLUTION: <0.05%,10 turn voltage control ad
justs the output of the positive supply, designated "master", 
this voltage in turn controls the negative supply or "slave" in a 
1:1 ratio. The two power supplies are connected in series. 
TRACKING: ± 5% range of adjustment is controlled by a re
cessed front panel control. Units can be adjusted to within 
±0.5% using panel meter. Closer adjustment with external in
strumentation. 
PROGRAMMING: 1 milliampere control current, or resistance: 
1000 ohms per volt. Common positive. 
vOLTAGE RECOVERY, (for step load current): <50 I'seconds. 

CURRENT LIMITING: Each supply is individually limited with 
a 10 to 105% range of adjustment. 

REMOTE ERROR SENSING: Compensates for up to 0.5 volt drop 
per output lead. 

OVERSHOOT: (Turn-on/off): None above 25010 voltage setting. 
Negligible below 25010 when preloaded to 10010 minimum. 

METERS: Voltmeter monitors output of MASTER, or the differ
ehce between MASTER and SLAVE, displayed as a percentage 
error (range ±5%). Ammeter monitors current from either 
supply (selectable). 

TERMINALS: Binding posts on the front panel for plus, com
mon and minus outputs, also sensing terminals and separate 
ground. Barrier strip at the rear has duplicate output, sensing 
and control terminals. 

DIMENSIONS: See Page 2005 for listings, 

FINISH: Panel: Light gray Color 26440 per Fed, Std. 595. 
Case: Charcoal gray texture, 

MOUNTING: Rack adapter RA-24. See Hardware section. 

... ---------All terms used in the specifications are 
defined in the Kepco Glossary 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461·7000 • TWX # 710-582-2631 
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KEPCO SECTION 6 - SPECIAL PURPOSE POWER SUPPLIES 1M"lbl'. SECTION 4000 

KEPCO 
CPS 

COMPUTER I-C 

POWER SUPPLIES 

CPS Power Supplies are especially designed for driving digital I-C's. They 
feature an integral overvoltage crowbar and a linear fUll-dissipation series 
NPN transistor·regulator drivell by a monolithic linear amplifier. On/off 
switching and crowbar reset is accomplished by a panel-mounted circuit 
breaker. The metered models feature panel-mounted, 10-turn voltage con
trols and dual meters. The CPS Power Supplies are also available un metered, 
in modular form for OEM's with controls recessed. 

Typical Full Rack Model 

Typical 'J, 
Rack Model 

VOLTAGE AMPLIFIER 
OFFSETS'" VOLTAGE 

OFFSET OffSET REFERENCE 
VOLTAGE CURRENT VOLTAGE CURRENT (INTERNAL)'" SPECIFICATION MODE MODE" .6.Eio Alio 

OUTPUT RANGE 0-100% Eo max. 1 mA-l0Q% 1° max. -- - Fixed 6,ZV±S% 
LINE: 105-1Z5/210-250V a-c <0.0005°(0 <0.005%** <10 I'V <2 nA 0.0001% 
LOAD: No LoadlFull Load <0.005% or 0.2 mV* <0.01(1/0** <ZOO I'V <S nA --
TIME: 8 Hours, Stability <0.01 % or 1 mV* <0,02** <20 uV <2 nA o,oOSo/o 
TEMP.: Coefficient per 'c <a,Dil1/of <O,OZ .. t <20 I'V <S nA O,OOS% 
RIPPLE: [rms) <O,Z mV <O,02()/o of 10 max. -- ---
*whichever is greater. 

UExtemal sensing, using a 1V sample. Specs are measured at rated sample voltage with 20 PPM external current feedback control. 

···Offsets and the reference contribute to output change !lEo, by the equalio'n .6..Eo = ±.6..Ere t (RtIRi) ±t::.Eio (1 +RtIRi) ±.6..lio (Rt) 
where Rt is the feedback resistor and Ri is the input resistor from the signal reference. Use the offsets to calculate output variations 
when external input/feedback elements are substituted for the internal reference and voltage control in special applications. 

+See OPTIONS for 0.005% per "c voltage mode - 0.01% per "c current mode temperature coefficient. 

DC OUTPUT OUTPUT IMPEDANCE 
SHIP Ohms + Mlcrohenries RACK 

MODEL RANGE SIZE PRICE. WGT. 
VOLTS AMPS d-cto 100l1z 1kHz to 

(Ibs.) 100Hz to 1kHz 100kHz-+-,uH 

CPS 6-10M 0-6 0-10 30X10- 6 0,02 O,OS + 1 'I, $366,00 21 
CPS 6-10 336,00 21 
CPS 6-22M 

0-6 0-22 14X10· 6 0,02 O.OS + 1 ';' 585.00 34 
CPS 6-22 555,00 34 
CPS 6-4SM 

0-6 0-45 7X10· 6 0,02 O,OS + 1 ';' 
660,00 48 

CPS 6-4S 630.00 48 

CPS 6-90M O,OS + 1 
995.00 95 

CPS 6-90 0-6 0-90 3,SX10· 6 0.02 Full 965.00 95 
CPS 1S-6M 0-15 0-6 12SX10· 6 0.02 O,OS + 1 'I, 366.00 21 
CPS 1S-6 336.00 21 
CPS 1S-12M 0-15 0-12 63X10- 6 0.02 O.OS + 1 ';' 585.00 34 
CPS 1S-12 555.00 34 
CPS 1S-2SM 

0-25 30X10- 6 0.02 O,OS + 1 'f, 
660.00 48 

CPS 1S-2S 0-15 630.00 48 
CPS 1S-S0M 

0-15 0-50 1SX10· 6 0,02 O.OS + 1 Full 
995,00 95 

CPS 15-S0 965.00 95 

Option "-E": add $10,00, Option "-T": add $30.00 

INPUT: 105-125V a-c or 210-250V a-c (selected) 50-65 Hz, 10. 

TEMPERATURE: AMBIENT OPERATING: -20°C to +71°C 
TEMPERATURE, STORAGE: _50°C to + 85°C 

COOLING: Forced air, built-in blower. 
CONTROLS: Voltage: 10-turn, 20 PPM TC wirewound rheostat. 

Current: Multiturn vernier potentiometer. 
Unmetered models (without suffix M) are designed for chassis 
mounting as modules and have their voltage control and cur
rent limit control recessed. 

PROGRAMMING: Control loop uses 1 milliampere. Supply may 
be programmed by resistance at 1000 ohms per volt, or may 
be operationally controlled as an amplifier (common positive) 
using voltage or current signals. 

VOLTAGE RECOVERY (for step load current): <50 .... seconds 
for recovery to within 2 mV of setting. 

OVERSHOOT (Turn-on/Off): None above 25% voltage setting; 
negligible below 25010 when preloaded to 10010 minimum. 

CURRENT LIMITING: Adjustable. from 100/0 to 105"10 of the 
rated full current. . 

REMOTE ERROR SENSING: Compensates up to 0.5V drop per 
output lead. 

SERIES/PARALLEL: Series operation to the rated isolation volt
age. Units may be paralleled by employing their current limiters. 

ISOLATION VOLTAGE: 500 volts to chassis. 

METERS: Units with the suffix "M" contain a pair of taut 
band 2-inch, 2% meters to monitor voltage and current. The 
unmetered CPS power supplies are in modular form, suitable 
for chassis mounting. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: (Metered models only have a panel). 
Panel: Light gray, Color 26440 per Fed. Std. 595. 
Case: Charcoal gray texture. 

MOUNTING: Fits the RA-24 system of rack housings. Unmetered 
units mount on a chassis or in the RA-24 with use of an adapter 
plate, Full rack units are pre-drilled for Jonathan slides 110 
QD20-1, 22-1, 24-1. 

OPTIONS: (add designator as a suffix to the model number). 

"-T" LOW TC OPTION: A special reference provides 0.005% 
per °C temperature coefficient in voltage mode, 0.010/0 per °C 
in current mode. 

"-E" OFFSET VOLTAGE NULLING CONTROL: To zero the 
fixed part of E io ' the voltage amplifier's voltage offset. 

OVERVOLTAGE PROTECTOR: (built-in) An integral over
voltage crowbar is set by means of a recessed multiturn 
panel control. Range is from 3V d-c to the maximum voltage 
rating plus 10"10. 
Triggering Time: 5-10 microseconds with an adjustable delay 
to minimize the false alarm rate. 
Threshold: May be set to within 5% or 0.25 volts (which
eVer is greater] of the power supply's output voltage. 

Data subject to change without notice All terms used in the specifications are defined in the Kepco Glossary. Refer to Kepco's Catalog or Handbook. 

eemJ 1969 See YELLOW SECTION for Local Offices, Pho.nes 1999 



SECTION 4000 i@"it,mD KEPCO SECTION 6 - SPECIAL PURPOSE POWER SUPPLIES 

KEPCO 
KG 

ISOLATED 

POWER SUPPLIES 
The KG isolated module is designed for driving bal
anced electronic circuits and bridges - often used with 
electromechanical transducers. The KG module offers 
minimal common mode line-coupled current, achieved 
by stringent isolation of the power transformer and. 
line-related components, and nonmetallic, low-capa
citance mounting. The modules are designed for 
plug-in mounting 8-abreast in a 19-inch rack or in an 
individual plug-in case. 

KG Module in 

OUTPUT IMPEDANCE MAX. 
DC OUTPUT Ohms + Microhenries INPUT 

AMPS SHIP 
MODEL RANGE doc to 100 Hz 1kHz to at 125 PRICE· WGT. 

VOLTS AMPS 100Hz to 1kHz 100kHz+I'H Va-c (lbs.l 

KG 25-0.2 0-25 0-0.2 0.006 0.01 0.1+1 0.2 $175.00 4 
KG 100-0.05 0-100 0-0.05 0.1 0.01 0.1+1 0.2 175_00 4 

KG Modules have been especially isolated for minimum common mode 
signal and least ground coupling to the power line . 
• Uncased, order plug-in enclosure CA-2 separately. 

Option "-R": add $10.00, Option "-E" add $10.00. 

'" whichever is greater 
"''''Rated sample is 1Vd-c across external current sampling resistor, with external current control. 

INPUT: 105-125V a-c, 50-65 Hz, single phase. 
TEMPERATURE, AMBIENT OPERATING: -20'C to +50'C. 
TEMPERATURE, STORAGE: -40'C to +85'C. 
COOLING: Convection. 
ISOLATION: Volts: 500 volts to ground, maximum. 

Ohms: 10 K megohms to ground, minimum. 
Capacitance: 200 picofarads to ground, max. 
Leakage: 50 nA to ground, maximum. 
Input to output: 1 picofarad, maximum. 

CONTROL RESOLUTION: 0.05%, 10-turn voltage control, 
screwdriver adjustment, with lock. 
PROGRAMMING: 1 rnA control current, by resistance at 1000 
ohms per volt. 
VOLTAGE RECOVERY (for step load current): <50 microsec
onds for recovery to within 0.005% or 2 mV of setting. 
CURRENT LIMITING: Recessed panel adjustment from 5% 
to 110% of rated current. 
OVERSHOOT (Turn-on/off): None above 25% voltage setting; 

All terms used in the specifications are defined in the Kepco Glossary 

np.gligible below 25% when preloaded tc 10% minimum. 
SERIES/PARALLEL: Current limiting design permits self
determined parallel load-sharing. Series operation to rated 
isolation. 
TERMINALS: All connections are made through printed circuit 
connector in housing, a-c input, doc output, sensing and con
trol. A blank terminal is provided which can be wired for 
operational control using voltage or current signals. 
FINISH: Light gray, Color 26440 per Fed Std. 595. 
DIMENSIONS: See Page 2005 for listings. 
MOUNTING: The uncased KG module must be plugged into 
either a single unit case, CA-2 or the 8-unit rack adapter, 
RA 19-8. Both housings contain integral plug-in connectors. See 
hardware section. 
OPTIONS: (add designator as a suffix to the .model number). 
"-R" ADJUSTMENT OF CONTROL CURRENT: A ±100f0 trim
mer is installed to allow precision programming calibration. 
"-E" OFFSET VOLTAGE NULLING CONTROL: To zero the 
voltage amplifier's voltage offset. 

...... -----------
KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 (icepco) Data subject to change without notice 

PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 
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KEPCO SECTION 6 - SPECIAL PURPOSE POWER SUPPLIES U§.iiij'rtl§jfj SECTION 4000 

KEPCO 
PVS 
PRECISION 

VOLTAGE SOURCE 

POWER SUPPLIES 

• 4- digit output selection 
• 3 decimal range selection 
• BCD programming 

(switch closures) 

• digital display 
• current limiting 

The PVS Precision Voltage Source features an ex
tremely low drift linear amplifier driving a self-cooled 
NPN power transistor stage. Voltage control is by 
means of digitally selected (1-2-4-8 BCD) precision 
-low TC, high stability feedback resistors with a 
3-decade oven-controlled reference. Output is display
ed on a 411, digit readout with a built-in error-detecting 
system to prevent false indication. Output current is 
metered and the limit is adjustable. A remote digital 
programmi ng connector is fitted to the voltage control 
(BCD switch closures) and to the display (decimal 
switch closuresl. Model with suffix "G" omits the re
mote digital control feature. The 0.02% overall accu
racy qualifies the Precision Voltage Source as an in
strument calibrator. 

INPUT: 105-125V a-c or 210-250V a-c (selectedJ 50-440 Hz, 10. 

TEMPERATURE, AMBIENT OPERATING: -20°C to +55°C 

TEMPERATURE, STORAGE: -40°C to +85°C 

COOLING: Convection. 

ISOLATION VOLTAGE: 500 volts to chassis. 

CONTROLS: Four (4J 10-position rotary switches select volt
age in conjunction with three push button decimal range se
lectors. A recessed current limit control is accessible through 
the front panel. 
OVERRANGE: l(jl/o overrange on each range; e.g., 1.099V, 
10.999V and 109.99 volts (derate current to 0.6 amperes at 
109.99 voltsJ. 

PROGRAMMING: External switch closures will program the 
output in a 1-2-4-8 BCD code. A separate programming con
nector is provided for the digital display. This connector is 
omitted in the model with suffix "G". 
CURRENT LIMITING: Recessed multiturn trimmer adjusts the 
current limiting from 10010 to 105% 10 max. 

All terms used in the specifications are defined in the Kepco Glossary. 

Model PVS 100-1M - Price: $875.00 - Ship Wgt.: 28 Ibs. 
Model PVS 100-1MG - Price: $815.00 - Ship Wgt.: 281bs. 

OUTPUT: 0.0000-100.00 volts 

CURRENT: 0-1 ampere 

REGULATION, LINE: <0.0005% 

REGULATION, LOAD: <0.001% or 0.1 mV* 

STABILITY, (8 HR): <0.005% or 1 mV* 

TEMP. COEFFICIENT: < 0.005% per ° C 

READOUT ACCURACY: 0.02% of full scale 

RESOLUTION: 100 microvolts 

RIPPLE: <100,...V rms 

OUTPUT IMPEDANCE: doc -1kHz: 10-3 0 
1kHz-100kHz: 10- 2 0 + l,...h 

'whichever is greater 

VOLTAGE RECOVERY (for step load current): <50 ,...seconds 
for recovery to within 0.005% or 2 mV of setting. 

REMOTE ERROR SENSING: Compensates up to 0.5V drop 
per output lead. Error sensing terminals located on the front 
panel. 

OVERSHOOT (Turn-on/off): None above 25010 voltage setting; 
negligible below 25% when preloaded to 10010 minimum. 

METERS: Voltage is indicated on a f.our-digit numerical dis
play with a fifth-digit overrange. Current on a 2-inch, 2% re
cessed taut-band ammeter. 

TERMINALS: Binding posts on the front panel. plus/minus. 
ground and error sensing. Connections at the rear for output. 
error sensing and programming functions. 

DIMENSIONS: See Page 2005 for listings. 

FINISH: Panel: Light gray. Color 26440 per Fed. Std. 595. 
Case: Charcoal gray texture. 

MOUNTING: Fits RA-24 rack adapter. See hardware section. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

KEPCO. INC .• 131-38 SANFORD AVENUE· FLUSHING. N.Y. 11352 
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SECTION 4000 i4§oii U'ffiU 
KEPCO DIGITAL 

KEPCO SECTION 7 - PROGRAMMERS 
PROGRAMMING SYSTEM 

DIGITAL PROGRAMMING DECADE 

MODEL DESCRIPTION 
COMPANION CABLE 

REGISTER TODPR 

DPD-1 4 digit 0-1000.0V DPR-4 Cable A 
DPD-2 4 digit 0-100.00V DPR-4 Cable 8 
DPD-3 5 digit 0-1000.00V DPR-5 Cable A 
DPD-4 3 digit 0-1000V DPR-3 Cable A 
DPD-S 3 digit 0-100.0V DPR-3 Cable 8 
DPD-6 3 digit 0-10.00V DPR-3 Cable 8 
DPD-7 3 digit Current DPR-3 Cable 8 

FUNCTION: 
To control the output level [voltage or current) of a d-c 
Power Supply by means of digitally encoded commands. 
OUTPUT RANGE: Each DPD will program 10% overrange 
and when using the voltage control board has three select
able decimal levels. The largest is shown in the chart; e.g., 
Model DPD-1, a 4 digit overranging instrument will pro
gram: 0-10.999 volts, 0-109.99 volts and 0-1099.9 volts. The 
DPD-7, a three-digit instrument for the control of current 
has two selectable decimal levels. A current code board, 
compatible with the current rating of the power supply be
ing controlled, is needed with the DPD-7. Specify the cur
rent code board when ordering by appending a suffix num, 
ber to the model equal to the ampere rating of the supply 
being controlled. Specify Model DPD-7-22A for an instru
ment to control a 22 ampere power supply. The current code 
board in Model DPD-7 causes the programmed current to 
correspond to the numerical display of the companion DPR-3 
Register. 
DESCRIPTION: The DPD'g use transistor-driven reed relays 
to actuate resistors in a 1-2-4-8 BCD code. The input is 
parallel [RTL) logic levels or switch closures; the output a 
four-wire resistance and control current command capable 
of programming any Kepco Operationally Programmable 
Power Supplies. The DPD's may be driven by the suitable 
companion DPR which provides serial-parallel conversion, 
data storage and display. 

TIMING: Commands to the DPD are sequenced: hold-execute 
-program, requiring a 10 millisecond sequence time. This 
sequencing is provided by the DPR when used together. 
INPUT: logic "0" is 0 to 0.3V d-c 

logic "1" is 1 to 3V d-c 
input impedance: 3K ohms 

POWER REQUIREMENTS: 
115V ±lOV a-c or 230V ±20V a-c, 50-440 Hz single phase 
SIZE: Half-rack: 5'/4" H x 8-11/32" W x 13%" D 

Rack adapter (Model RA-24) is available) 

CABLES: Connect DPK-1 to any DPR via a cable "A" 

TYPE 10' length 3' length CONNECTS DPR-3-4-5 TO 

A A-10 A-3 DPK-1, DPD-1-3-4 
B 8-10 8-3 DPD-2-5-6-7 

DIGITAL PROGRAMMING REGISTER 

MODEL NUMBER OF DISPLAY REGISTERS 

DPR-3 3 + Overrange 

DPR-4 4 + Overrange 

DPR-S 5 + Overrange 

FUNCTION: 
The DPR accepts serial BCD or decimal coded program
ming signals, stores them and provides a parallel output 
signal to the DPD decade. 
DESCRIPTION: 
DPR processes incoming serial data into storage/display 
registers including a segmented numeric readout. The data 
is presented in parallel, continuous form to a DPD Pro
grammer. The DPR also processes index and decimal point 
commands from a keyboard or machine input. 
INPUT: Decimal -10 lines 

BCD - 5 lines including data pulse 
Range selection (decimal point) - 3 lines; 
Function command - 5 lines 
Logic levels: "0" is 0 to 0.3V d-c; "1" is 1 to 3V d-c. 

OUTPUTS: To DPD: parallel data. 
To Printer (optional): parallel logic levels. 
Print signal: 150 ohms output impedance. 
Print complete signal: 1000 ohms input impedance. 

POWER REQUIREMENTS: 
115V ±10V ac or 230 ±20V ac, 50-440 Hz single phase. 

SIZE: Half-rack 5'/4" H x 8-11/32" W x 17%" D 
Rack Adapter (RA-24) available 

Model DPK-1 
DIGITAL 
PROGRAMMING 
KEYBOARD 

FUNCTION: 
To control the output of a 
regulated d-c Power Supply with 
an adding machine keyboard, through a DPR logic and 
DPD analog converter. DPK-l is a manual input - in serial 
form - for the DPR registers. 
DESCRIPTION: 
The DPK-l uses SPDT keys to generate decimal code and 
register control signals, which are shaped and processed 
for delivery to the DPR storage register. Model DPK-l 
will program registers DPR-3, DPR-4 and DPR-5 
COMMANDS: 
10 digit decimal signals, 3 ranges, Space, Clear, Start/Print, 
Index, Hold/Advance, Standby/Operate, Preview, Polarity. 
POWER: Supplied from DPR. 

Rack adapter (Model RA 19-1) available. 
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KEPCO SECTION 7 - PROGRAMMERS 

KEPCO 
MOTORIZED 

PROGRAMMERS 
MECHANICAL 

FUNCTION GENERATOR 
Models MP-1 and MP-l0 are mechanical 
drives for a 10-turn servo-mount potentiom
eter installed within. A synochronous motor 
drives the shaft through an 8-speed gear-box 
with adjustable limits. 

i@diij,m@ SECTION 4000 

MODELS SECONDS PER REVOLUTION (MAXIMUM: 10 REVOLUTIONS. 3600') PRICE SHIPWGT. 

MP-1 0.1 0.3 1.0 3.0 10.0 

MP-10 1.0 3.0 10.0 30.0 100.0 

TIMING ACCURACY: ±5% referenced to 60 Hz line frequency. 
LIMITS, (Mechanically Adjustable): 

Low Limit: Range from 0-9% turns. 
High Limit: Range from Y, to 10-turns. 
Minimum Sweep Range: Y, turn (120°) 

OVERIDE: Manual override buttons reverse the sweep at any 
desired point-or manually stop the programmer. 

DIRECTION SIGNALS: Pilot lights signal the direction of sweep 
up and down. With dwell and retrace off, sweep cycles sym
metrically between limits. 
DWELL: 20 Milliseconds, plus a delay equal to 2"/0 of the single 
rotation sweep time. 
DWELL SWITCH: Stops the sweep at either the high or low 
limit (selectable). 

DIGITAL PROGRAMMING SYSTEM SHIP 
WGT. 

MODEL DESCRIPTION PRICE (LBS.) 

DPK-1 Keyboard $230.00 7 

DPR-3 3·Digit Register $980.00 24 
DPR-4 4-Digit Register 1,090.00 24 
DPR-5 5-Digit Register 1,200.00 24 

DPD-1 0-1000.0V Decade $790.00 17 
DPD-2 0-100.00V Decade 735.00 17 
DPD-3 0-1000.00V Decade 840.00 17 
DPD-4 0-1000V Decade 710.00 17 
DPD-5 0-100.0 Decade 660.00 17 
DPD-6 0-10_00 Decade 660.00 17 
DPD-7 Current Decade fi30.00 17 

A-3 Cable, 3' $30.00 2 
A-10 Cable, 10' 35.00 4 
B-3 Cable, 3' 30.00 2 
B-10 Cable, 10' 35.00 4 

SYSTEM OPTIONS and ACCESSORIES 

PROGRAM BOARDS SUPPLIED IN DPD MODELS: 
MODEL PRICE -1 -2 -3 -'-4 -5 -6 -7 

PB-10K $100.00 * * * 
PB-1K 75.00 * * * * * 
PB-100 50.00 * * * * * * * 
PB-10 50.00 * * * * * * 
PB-1 50.00 * * * * 

30.0 100.0 300.0 $595.00 11 

300.0 1000.0 3000.0 595.00 11 

RETRACE: Selector causes the sweep to retrace up or down 
at maximum speed-no matter what the speed selected. 

AVAILABLE POTENTIOMETERS: Any 18" shaft, Ys" servo-mount 
potentiometer. Standard values: 10, 25, 50, 100 and 500 ohms; 
1, 2, 5, 10, 30, 50, 75, 90, 100 and 125 kilohms. Other resistance 
values on special order. 
TERMINALS: Rear mo.unted barrier strip contains speed chang· 
ing connections: high and low limit contacts, dwell and retrace 
and the output of the linear potentiometer. 

DIMENSIONS: 4y'''H x 9%i"W x 9%"D. 

FINISH: Panel: Light gray, Color 26440, per Fed. Std. 595. 
Case: Charcoal gray texture. 

MOUNTING: Mount single unit in rack adapter RA-5, two 
abreast in rack adapter RA-4. See Hardware section. 

CURRENT CODE BOARDS: Plug into DPD-7 to control 
current. Board of chcice is supplied with DPD-7, specified by 
appending suffix equal to current rating of supply being 
programmed, e.g.: DPD-7-15 for 15 amp code board. 
Additional code boards. PRICE: $50.00 each 

OPTIONAL OFFSET CONTROL: Add suffix "E" to model 
number, e.g.: DPD-2E for an optional Eio (voltage offset) 
zeroing control. Used to control power supplies that lack 
zeroing facilities. PRICE: $50.00 

MOTORIZED PROGRAMMERS SHIP. 
WGT. 

MODEL PRICE (LBS') 

MP-1 $595.00 11 
MP-10 595.00 11 

PROGRAMMER 
FUNCTION GENERATOR SHIP 

WGT. 
MODEL PRICE (LBS') 

Model FG-100 $575.00 12 

DIGITAL PROGRAMMING PANELS 
SHIP. 

RATIO WGT. 
MODEL n/v PRICE (LBS.) 

KP1 1000 $273.00 10 
KP10 100 310.00 16 
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SECTION 4000 i@,,'h,fbd 

KEPCO 
PROGRAMMER, FUNCTION GENERATOR 

MODEL FG·100 

Model FG-100 is a precision, slow speed, triangular wave
form generator capable of generating any repetitive ramp 
function. Separately adjustable, high and low limits, are 
provided which periodically reverse the direction of the 
integration. The rising rate and falling rate are separately 
adjustable or can be controlled symmetrically with a single 
control. 
OUTPUTS: All outputs available simultaneously. 
#1- 0-20V doc, 0-20 mao 
#2 - 0-10 ma to program 100 ohm/volt power supply. 
#3- 0-1 ma to program 1000 ohm/volt power supply. 

INPUT: 105-125V or 210-250V a-c, 50-440 Hz 

TIMING: 4 ranges :O.lV /sec., 1.0V /sec.,lOV /sec., 100V /sec. 
Rising and falling slopes continuously adjustable between 
ranges either separately or symmetrically. For outputs 
#2 and #3, divide the above timing by 2000 and 20,000 
respectively to obtain milliamperes per second. 

LIMITS: Separately adjustable high limit and low limit 
permits operation between any two pre-set voltages or 
currents. 

REVERSING SWITCHES: Programming direction is auto
matically revcrsed at the high and low limits. In addition, 
a pair of push buttons are provided which permit the 
direction to be reversed at any point in the operating span. 
A pair of directional lamps are provided to show the direc
tion of the ramp. 

METER: 2l/z" edgewise meter monitors output in volts 
(0-20V a-c) and in percent of maximum output, 0-100%. 

PROGRAMMING: Model FG-100 may be used by itself to 
generate a wide variety of very low speed triangular or 
sawtooth functions, or it can be used directly with any pro
grammable doc power supply. When connected to a pro
grammable power supply, the Model FG-100 Function 
Generator programs the power supply throughout all 
or part of its rated voltage or current range as set by the 
power supply's controls· and the function generator's 
limit settings. NOTE: function speed is converted to 
programming speed by multiplying the driving current 
rate (ma/sec.) by the resistance setting of the voltage 
cqntrol of the power supply being programmed. This 
gives the programming speed of the power supply's out
put in volts per second. 

REMOTE CONTROLS: Timing and limit setting controls 
are brought to a multi-terminal barrier strip at the rear of 
the unit for remote operation. A sync output is also pro
vided as is provision for remote directional signals. 

DIMENSIONS: 4l!.i" H x 8%/' W x 13" D (13W' D overall) 

MOUNTING: Mount single unit in rack ,adapter RA-5, 
two abreast in rack adapter RA-4. See Hardware Section. 

KEPCO SECTION 7 - PROGRAMMERS 

PROGRAMMING PANELS 

MODEL KP-1 for use with any Kepco programmable 
power supply using a 1 mA control current. 

SPECIFICATIONS: MODEL KP-1 
DECADES: 6-digit voltage programming. 3-digit current 
programming. 

RANGE: 0-1,On.nO ohms in 1 ohm steps (0 to 1,On.nOv 
in 1 millivolt steps at 1000n/v). 

ACCURACY: Decades contain 0.1% resistor except units 
decade (millivolts) which contain 1 % resistors. 

DIMENSIONS: Half-rack, 4Y4,"H x 8%2"W x 9%"D. 

MOUNTING: Mouilt single unit in rack adapter RA-5, 
two abreast in rack adapter RA-4. See Hardware Section. 

MODEL KP-10 for use with any Kepco programmable 
power supply using a 10 mA control current. 

SPECIFICATIONS: MODEL KP-10 
DECADES: 6-digit voltage programming. 3-digit current 
programming. 

RANGE: 0-101,111.0 ohms in 0.1 ohm steps (O-l,Ol1.nOV 
in 1 millivolt steps at won/V.) 

ACCURACY: All decades contain 0.1% resistors. 

DIMENSIONS: 3Vz" high x 19" wide x 11" deep. 

FINISH: Light gray, color 26440, per Fed. Std. 595 

Both decade programmers contain provision for current 
programming using the first three digits. This assumes a 
1 volt sensing drop (internal or external). If the reeom
mended 10 volt sample is employed for HB and ABC 
high voltage hybrids, then a fourth digit can be used for 
higher resolution. 

When substituted in place of a power supply's normal 
voltage control and calibrated, the KP-l/KP-10 digital 
decade programmer converts that supply to a highly ac
curate voltage or current source. 

Both programmers contain zero trimming controls which, 
in conjunction with the power supplies own bridge cur
rent adjustment, allow precise calibration of the output 
at minimum and maximum output. The programming 
function of the Kepeo bridge is inherently linear to an 
accuracy determined by the load/line regulat.ion- of the 
power supply. This means that the circuit accuracy is, for 
ali intents and purposes, limited solely by the resistors 
used in the programmer .. 
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iMi\Ib,ffid SECTION 4000 

KEPCO POWER SUPPLY DIMENSIONS 
DIMENSIONS FO REACH KEPCO POWER SUPPLY GROUP 

The dimensions listed on this page are overall outline dimensions, except depth, which is given as the 

measurement behind panel, ie: clearance required. 0 imensions do not include allowance for cables 
or connections. Outline drawings for each group of power supplies are available upon request. 

ABCITransistor) Group Page 1994 
4y,;"H x 8~{W x g%"D for Models ABC 7.5-2M, 
ABC 15-IM, ABC 40-0.5M and ABC 100-0.2M; 
4y,;"H x 8~2"W x 5%"D for Models ABC 2-IM, 
ABC 10-0.75M, ABC 18-0.5M and ABC 30-0.3M. 

ABC(Hybrid) Group Page 1988 

4Y.i"H X 8~2"W x g%"D for all models except 
13%"D for Model ABC 2500M. 

BHK Group Page 1989 

5~tH x 19"W x 16Y2"D (behind panel) 

BOP Group Page 1985 

5~2" H x 81~2" W x 17%" D (behind panel) 

CC Group Page 1997 

COT Group Page 1998 

CK Group Page 1982 

4Y.i"H x 8~2"W x 13%"D. 

CK-HS Group Page 1986 

4Y.i"H x 8~2"W x 13%"D. 

CPS Group Page 1999 

Metered models: 
Y.i Rack: 
5~t H x 4~2" W x 17W D. (behind panel). 
Y2 Rack: 
5~2" H x 8173'. W x 18)12" D. (behind panel). 
Full Rack: 
5?{2" H x 16Y2" W x 18)12" D. (behind panel). 
Unmetered (modular) models: 
Y.i Rack: 5" H x 4~," W x 17%" D. 
Y2 Rack: 5" H x 8%2" W x 18)12" D. 
Full Rack: 5" H x 16Y2" W x 18)12" D. 

HB Group Page 1990 

31~;'H x 19"W x 14Ys"D (behind panel}. 

JOE Group Page 1992 

Metered models: 
Y.i Rack: 
5?{2" H x 4~2" W x 17%" D. (behind panel). 
% Rack: 
5?{2" H x 8% W x 18)12" D. (behind panel). 
Full Rack: 
5~2" H x 16Y2" W x 18)12" D. (behind panel). 
Unmetered (modular) models: 
Y.i. Rack: 5" H x 4~2" W x 17%" D. 
% Rack: 5" H x 8%2" W x 1872" D. 
Full Rack: 5" H x 16%" W x 18)12" D. 

KG Group Page 2000 
Panel: 2%" x 5?{2" ; 
PC connector 131%," behind panel. 

WG~p ~ge1~ 

82%,"H x 19"W x 20"D (behind panel). Side han
dles and skids removable for rack mounting. 

KS Group Page 1984 

Size "A": 3%"H x 19"W x 14Ys"D (behind panel) 
Size "B": 5~{tH x 19"W x 16){6"D (behind panel) 
Size "C": 6%"H x 19"W x 16){6"D (behind panel) 
Size "D" :S%"H x 19"W x 20"D (behind panel) 
Size "D" has removable side handles and skids. 

OPS-B Broup Page 1987 
Uncased: 2)12" H x 31~t W x 12171/' D. 
Cased: (Suffix C) 2%" H x 4W' W X 13~/' D. 
OPS 20: 5?{i"H x8% "w x 3Ys"D. (behind panel) 
OPS 2000: 5~2" H x 8%"W x 13%"D. " 
OPS-BTA: 5?{2" H x 2~," W x 15" D. 

PAR Group Page 1975 
Uncased: 6%"H x 4%" W x 10%"D. 
Cased: 61~6"H x 5"W x 103.4"D. 

PAT Group Page 1976 
31~2"H x 6%"W x 42%t·D. 

PAX (HS) Group Page 1977 
Uncased: 2Y2"H x 3%"W x 12%"D. 
Cased: (Suffix C) 2%"H x 4Ys"W x 1371/'D. 

PCX Group Page 1978 
Uncased: 2)12"H x 31716"W x 12%"D. 
Cased: (Suffix C) 21){{H x 4Ys"W x 1371{D. 
PCX-MAT: 5~2"H x 2%" W x 15" D 

PR Group Page 1995 
Size "A": 31~tH x 19"W x 13%"D (behind panel) 
Size "B" : 5?{," H x 19"W x 131~6"D (behind panel) 
Size "C": 82%2"H x 19"W x 20" D (behind panel) 
Size "C" has removable side handles and skids. 

PVS Group Page 2001 

5?{i" H x 81).'3'," W x 17W D (behind panel). 

PWR Group Page 1979 
Uncased: 63.4"H x 4%" W x 10%"D. 
Cased: 61~6"H x 5"W x 10%"D. 

8M-A Group Page 1996 

Size "A": 3%"H x 19"Wx 13%"D (behind panel) 
Size "B" : 5?{2" H x 19"W x 13%:'D (behind panel) 
Size "C" : 82%/'H x 19"Wx 131~6"D [behind panel) 
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KEPCO 
AUTOTRANSFORMERS 

Compact step-down 

Transformers provide 

115V a-c output 

from 220/230/240V a-c 

(tap selected) 

48-440 Hz. 

SIZE* 

SHIP 
WGT. 

MODEL POWER L W D PRICE (LBS.) 

AT-100 100 VA 5\12' 2'18 .. 2'/,,' $ 27.00 5 
AT-250 250 VA 6" 3 1/2' 3 1/2 " 37.00 8 
AT-500 500 VA 7 112" 3V2" 4%" 53.00 14 
AT-1000 1000 VA 8" 51/.' 5%" 79.00 
AT-1500 1500 VA 9%" 5%" 6%" 105.00 

·Overall case dimensions (not including handle and feet) 

Model 
VIX-IC 

Model VIX-l 

VIX RELAY 

23 

30 

Model VIX-IC translates the VIX REMOTE SIGNAL 
anJilable on all CK and KS VIX-equipped power sup
plies into a Ileavy duty relay clmmre for external control 
or signal applications. 

SPECIFICATIONS 

INPUT: ±8V d-c at 1 rna (from VIX signal). 

OUTPUT: 'rhree pole, double throw relay contacts; each 
rated to carry 10 amperes at 115V H-C or 5 amperes at 
230V a-c. 

POWER REQUIREMENTS: l05-125V or 210-250V a-c 

SIZE: 4Y4" H x 8%2" W X 5" D (5%" D overall) Stan
dard half-rack configuration). 

MOUNTING: In the half-rack enclosure VIX-IO can be 
mounted in either RA-4 or RA-5 rack adapters. 
The enclosure is removable so that the circuit board, which 
is complete by itself, can be mounted within other equip
ment. or chassis. To designate model without enclosure, 
delete the suffix ':0", e.g., Model VIX-l, for unenclosed 
circuit board for "built-in" mounting. 

KEPCO SECTION 8 -- ACCESSORY EQUIPMENT 

MODEL 

KEPCD 
ACCESSORV 

EI3UIPMENT 

SHIP. 
WGT. 

PRICE (LBS') 

PRIMARY LISTING: 

AT 

VIX-1 (uncased) $73.00 12 
KT 
VIX VIX-1C (cased) 83.00 13 

KT 6212 $578.00 50 

VARIABLE RESISTIVE LOAD 

The Model KT 6212 is a multiganged, eight-section group of 
dual-wound power rheostats used in the testing of regulated 
power supplies. 
Model KT 6212 consists of two independent gangs of four 
rheostats apiece, 0-64' ohms and 0-1000 ohms. The rheostats 
can be switched for parallel, series parallel and series opera
tion. Each rheostq,t has heavy and light windings so that the 
maximum loadturrent changes at approximately each third 
rotation point around the dial. 

CONTROLS: 
Switches select series and parallel combinations of the four 
ganged rheostats with the corresponding resistance and cur
rent rating designated by concentric bands. 
Each band defines the resistance range for its particular con
nection with zero ohms (maximum current) in the clockwise 
position. The bands are divided into three sections that cor
respond to the position of the heavy and light windings, re
spectively. The maximum current in each section is shown on 
the corresponding portion of the band. 

FUSING: 
Each rheostat in the 0-64 ohm gang is fused at 7 amperes. Each 
rheostat of the 0-1000 ohm gang is fused for 2 amperes. 

TERMINALS: 
A pair of 5-way binding posts is provided at each gang for 
connection to the power source under test. These connec
tions are duplicated at the rear. 

EXTERNAL POWER REQUIREMENTS: 
None. The Model KT 6212 is a passive device. 

DIMENSIONS: 
83k"H x 19"W x 13%"D. The Model KT 6.212 resistive load is 
designed for mounting in standard 19" equipment racks. 
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KEPCO SECTION 9 - OVERVOLTAGE CROWBARS '4§.,itilwg SECTION 4000 

PRIMARY LISTING: 

KEPCO 
OVERVOL TAGE 
CROWBARS 

VP 
VIP 
CROSS REFERENCE 

CPS 
JOE 

MODEL VOLTS AMPS 

VP-PAR 3-SOV 12A 

VP-PWR 3-80V 15A 

VP-PX 3-110V 3A 

VP-KCA 3-160V 25A 

VP-KS-1 3-160V 3DA 

VP-KS-2 3-30V 100A 
Model VP-PAR with cased PAR Module 

OPERATING LEVEL: 
The trigger point may be set to within 5% or 0.25V 
(whichever is greater) of power supply setting. , 
TEMPERATURE COEFFICIENT: 
0.1% orO.1V (whichever is greater) per "C. 

REMOTE ERROR SENSING: 
Compensates up to 1 volt per output lead. 

KEPCO 
OVER-VOLTAGE lOVER-CURRENT 

PROTECTORS SHIP. 
WGT. 

MODEL DESCRIPTION PRICE (LBS.l 

VIP-1 Overvoltage/Overcurrent $132.00 21 
VIP-3 Over and Undervoltage/ 237.00 21 

Over and Undercurrent 
VIP-4 200 ampere Overvoltage 310_00 21 

crowbar (5-50V) 
The VIP consists of a sensing circuit capable of detect
ing a voltage 1 % or 0.1 volts different than any preset 
voltage limit in the range 5-200"volts. Should such an 
over or under-voltage occur, a fast-acting silicon con
trolled rectifier (SCR) "crowbar" short circuits the 
power supply's output within 50 microseconds. Simul
taneously a power interlock relay is tripped which re
moves the .primary a-c power within approximately 50 
milliseconds. The SCR discharges the power supply's 
output filter capacitor and the voltage is reduced to zero. 
Operation in the internal reference mode allows the 
operator to pre-set any voltage as a limit above or below 
which crowbar/turn-off action is precipitated. In its 
tracking mode, the VIP is interconnected with the volt
age control circuit of the power supply with which it is 
used and will sense a voltage differential between the 
output of the supply and the programmed voltage. 
Terminals are provided for the addition of a sensing 
resistor to convert VIP into an over-current or under
current protector depending on model. The current sens
ing resistor is chosen to drop 1 volt at the operating cur
rent. The sensitivity control then adjusts the firing 
threshold from 0 to the operating current, maximum 30 
amperes. 

*Model VIP-4 voltage range is 5-50V. 

DIMENSIONS SHIP 
FOR USE WITH PRICE WGT. 

H W D (LBS.) 

All PAR Mode(s 4W,' 4X" 2~" $75.00 3 

All PWR Mode(s 4'1(,' 4)1" 2%1:" + Fuse 75.00 3 

All PAX and PCX Models 2''S't ~2" 3){o" 80.00 3 

All ABC Transistorized, CK and 
2%" 8Y," 3'<," + Terminals 110.00 3 

KS Models (except those listed below) 

KS 36·3OM, SO-20M & 120-1 OM 4" 10W 3Y." + Terminals 125.00 6 

KS a-SOM, a-100M & 1a-SOM 4" 10W 3%" + Terminals 155.00 6 

TRIGGERING TIME, (adjustable delay): 
5 to 10 microseconds with an adjustable delay to mini
mize the false alarm rate. 

SPECIFICATIONS: 
VOLTAGE 

Power Supplies may be ordered with the 
overvoltage protector factorY-'installed. 
Installation charges 1-11: $25.00 ea. 

12-23: $10.00 ea. 
24 or more $3.00 ea. 

SENSITIVITY: Minimum threshold 1 % of operating 
voltage or 0.1 volts whichever is greater (adjustable). 
RANGE: 0~50V·, 50-100V, 100-150V, 150-200V. 
"Minimum voltage required for proper operation is 5V. 
CURRENT 
SENSITIVITY: 5% of operating current producing a 
1 volt drop across external sensing resistor. 
RANGE: 0-30 amperes. Model VIP 4 has a 0-200 ampere 
crowbar range. 

POWER INTERLOCK RELAY 
CONTACT RATING: 10 amperes at 115V a-c. 
Operation of the VIP is in two stages. The output crowbar 
is immediately followed by an . a-c power interruption to 
the crowbarred power supply. High power supplies (such 
as might require a VIP 4) may require either an auxiliary 
contactor to turn them off, or, in the case of the large KS 
and KO models, a connection may be made to the trip coil 
of the power supply's circuit breaker to accomplish the 
turn-off action. 
DIMENSIONS 
'3Vz" high x 19" wide x 8" deep. 
Standard EIA rack dimensions. 
FINISH: Light gray, color 26440, per Fed. Std. 595 

NOTE: When a VIP is to be uSE;ld in . its "Tracking Mode" 
be sure to specify (when ordering) whether it is to be used 
with a plus common or minus common power supply. 

All terms used in the specifications 
are defined in the Kepco Glossary. 

Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will oe supplied on request. 

KEPCO, INC .• 131-38 SANFORD AVENUE. FLUSHING, N.Y. 11352 
(212) 461-7000. TWX #710-582·2631 

Telex: 12-6055 • Cable: KEPCOPOWER NEWYORK 
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SECTION 4000 iW'filftl@ KIEPCO SIECTION 10 - HARDWARIE & MOUNTING IEQUIPMENT 

HARDWARE AND MOUNTING EmUIPMENT 
HARDWARE FOR PLUG-IN MODELS OPS-BTA. PCX-MAT AND CC POWER SUPPLIES. 
OPS-B PAX and PCX models can also be mounted using BPA-22 Adapter . SHIP. 

MODEL DESCRIPTION SIZE PRICE WGT. 
(LBS'> 

RA22-6 Six-slot rack housing w/o plug boards' SY,," H x 19" W x 16%"D $32.00 11 
BPA-22 Blank panel assembly w/slide plate SY,," H x 2'%,"W x 14%" D 11.00 2 
RFP22-1 Single filler panel Sv,," H x 2'%,"W -- 6.00 112 
RFP22-2 Double filler panel Sv,," H x S'Y,,'W -- 6.00 112 
RFP22-3 Triple filler panel Sv,," H x8W W -- 6.00 1/2 

CA-3 Single-slot housing w/plug board SY,," H x 2'%,"W x 16" D 20.00 6 
CA-4 Double-slot housing w/plug board S?i," H x S'/','W x 16" D 30.00 7 
CA-5 Triple-slot housing w/plug board Sv,," H x 8%" W x 16" D 40.00 8 
PC-2 Plug-in adapter' Sv,," H x 2'Y,,"W -- 9.00 1 
8282 Plug-in Kit for BPA-22 -- 6.00 112 

• For plug-in convenience in the RA 22-6, use (1) PC-2 per slot. 

CHASSIS MOUNTING TYPES OPS-B. PAX. PCX MODELS CAN BE ENCASED WITH CASE CA-l. 
FITTED WITH PLUG PC-l FOR QUICK-DISCONNECT AND RACK MOUNTED IF DESIRED. 
CA-1 Chassis mounting case (single) 
PC-1 Connector 
RA 12-1 1 cased unit Rack Adapter 
RA 13-4 4 cased unit Rack Adapter 
RA 11-6 6 cased unit Rack Adapter 

The CC, PCX-MAT and OPS-BTA plug-in systems permit a wide variety of 
options. The assemblies CC, PCX-MAT or OPS-BTA having a panel, are 
equipped with a slide plate which enables them to slip into either Models 
CA-3 (single unit). CA-4 (dual), CA-5 (triple) or the Model RA 22-6. The 
Models CA-3, 4 and 5 are complete cases with integral PC connector, line 
cord, and barrier stripes) for access to the control functions. The Model 
RA 22-6 requires the use of from one to six of Model PC-2 connectors 
(depending on how many instruments are to be plugged in) which must be 
ordered separately and installed. The RA 22-6 is equipped with a line cord. 

2'){,'H x 4Ya" W x 13V,,'D 11.00 2 

- - -- 6.00 112 
3'%,"H x 19"W -- 11.00 3 
3%"Hx 19"W -- 11.00 3 
Sv,," H x 19"W -- 11.00 3 

The Blank Panel Adapter (Model BPA-22j permits the mounting of regular 
PAX, PCX and OPS-B modules (uncased style) in any of the above cases or 
rack adapters. The panel is, of course, blank. Filler panels, Model RFP 22-1, 
-2 and -3 are available to fill in blank slots in any of the cases Model 
CA-3, 4, 5 and RA 22-6. 
Adapters, Models RA 12-1, RA 13-4 and RA 11-6, will mount one, four 
or six cased PAX, PCX or OPS-B modules in a 19-inch panel without anyof 
the panel control features or metering. Connector PC-l may be used to con
nect to such modules or their barrier strips may be utilized for wiring. 

RACK ADAPTERS 
Adapt bench style. modular and half-rack Power Supplies to the 
standard 19" wide equipment rack or cabinet. Panels and Rack 
Adapters are finished light gray Color 26440 per Fed. Std. 595. 

RACK ADAPTERS for ABC, CK, FG-100, KP-1, MP-1, 
MP-10 and VIX 1-C SHIP, 

MODEL FOR USE WITH 
DIMENSIONS WGT. 

H W PRICE (LBS') 

RA 1 (Single) Model 103 only 10y," 19" $16.00 5 

RA4 (Dual) Above Listed Models Sv,," 19" 16.00 4 

RA 5 (Single) Above Listed Models Sv,," 19" 16.00 4 

FP1 Filler Panel for RA 4 4 V4" 8%," 5.00 '12 

HARDWARE, ADAPTERS and ACCESSORY ITEMS 

PRM S' "A" 180 S . Ize - erlesan d PWR GROUPS 
DIMENSIONS SHIP, 

WGT. 
MODEL DESCRIPTION H W D PRICE (LBS') 

CA-200 Case 6'l{,' 5" 10Y,,' $11.00 4 
RA8-2 2 Unit Rack Adapter 5V,," 19" - 11.00 4 
RA9-3 3 Unit Rack Adapter 63JJ'," 19" - 11.00 4 
RA10-1 1 PRM Unit Adapter 5Y,," 19" - 11.00 4 
RA 23-1 1 PWR Unit Adapter 5Y,," 19" - 11.00 4 
RA2S-1 1 PAR Unit Adapter Sv,," 19" - 11.00 4 

PRM Size "B" -120 Series Group 

RA 14-3 3 Unit Rack Adapter 3'%," 19" - $11.00 3 
RA 15-1 1 Unit Rack Adapter 3'%," 19" 11.00 3 
RA16-4 4 Unit Rack Adapter 5Y,," 19" - 11.00 3 
RA17-5 S Unit Rack Adapter 5Y,," 19" - 11.00 3 

PRM Size "C" - Dual Output and Extra-Filtered GROUPS 
SHIP. 

DIMENSIONS WGT, 
MODEL DESCRIPTION H W D PRICE (LBS') 

CA-300 Case 611)6" S" 14Y,,' $11.00 4 
RA8-2 2 Unit Rack Adapter 5V,," 19" - 11.00 3 
RA9-3 3 Unit Rack Adapter 6%" 19" - 11.00 3 
RA 18-1 1 Unit Rack Adapter 5Y,," 19" 11.00 3 

PLUG-IN CABINETS for PRM Size "A" & "C" 

RA 20-3 3 Unit Housing 8'%'," 19"118" 1100.00 12 

RAP 20-1 1 Unit Panel Adapter 8'%'," 5y,"1--1 6.00 '12 
RFP 20-1 Rack Filler Panel 82:\(" ." 5y,"1--1 6.00 112 

PLUG-IN CABINETS for PAR and PWR GROUPS 

RA 21-31 3 Unit Housing I 8%" 19" 13" 100.00112 
RAP 21-1 1 1 Unit Panel Adapter 1 8'Y,," 5V," - 6.001 '12 
RFP 21-1 I Rack Filler Panel 1 8%" 5W - 6.001 '12 

KG GROUP 

CA-2 Single Unit Housing 5:!{2" 2X,' 14" $16.00 2 
RA 19-8 Multi Unit Housing (8) 5V4" 19" 14" 79.00 11 

RFP19-1 Single filler panel 5Y,," 23i'6" - 6.00 112 
RFP 19-2 Double filler panel SY,," 4X," - 6.00 1/2 

RFP 19-3 Triple filler panel 5Y,," 6l{," - 6.00 '12 

PAT GROUP 

RA 26-1 I 1 Unit Rack Adapter 3'%," 19" - $11.001 3 
RA 27-2 1 2 Unit Rack Adapter 3'%," 19" - 11.0013 
RA 28-4 I 4 Unit Rack Adapter 63JJ'," 19" - 11.0013 

PANEL MOUNTING HOLES ARE PRE-DRILLED IN STANDARD E,IA PATTERN 

2008 See YELLOW SECTION for Local Offices, Phones eem 11969 
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KEPCO 
ENCLOSURES AND 
HARDWARE SYSTEMS 
FOR PLUG·IN MODULES 

Complete with line cord 
and Rear shield 

(not including PC-2 Connectors) 

FILLER PANELS 
(suppl ied without slide 

assembly and handle), may 
be used to fill unused slots 

in CA-3, CA-4, CA-5 and RA 22-6_ 

SINGLE UNIT HOUSING Model CA-3 POUB.LeUN1T HOUS.ING Model CA-4 
Supplied cOf11plste Wit~ailltilt--inpG-Z connectqr, Supplied complefe with. a buill·in dualPC-:Z connector: 

. (shown wilh a .PC1UOOJJ:ZlMT plugged-in) (shown with ate 40-0.5Mand a BPM2 pluggedcjill 

8uilt~in slide guides 

BLANK SLIDE 
ADAPTER 
Model BPA-22 
For mounting accessory equipment. 
May also be used with standard un
cased OPS, PAX and PCX modules 
for blank panel mounting in RA 22-6, 
CA-3, CA-4 and CA-5 housings. 

·1.· "pfO'Vlde$~Ce-ess tI,l internal 
~(!nnectof (Double PC-Z) sllpjllied.eodhl~.plns, conn(lttOrsllnd l)(lfItad}ll~ml!rfts.i1l m,ounWI sIlJlp1ie~: 

KEPCO, INC_ ·131-38 SANFORD AVENUE' FLUSHING, N.Y_ 11352 • (212) 461-7000 • TWX #710-582-2631 • Telex: 12-6055 • Call1c: KEPCOPOWER NEWYORK 

eem/1969 See YEllOW SECTION for Local Offices, Phones 2009 
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KEPCO 
HARDWARE AND MOUNTING 

ACCESSORIES 

Adapter for unmetered 
% Rack CPS Models 
Adapter for unmetered 
% Rack JOE Models 
Adapter for unmetered 
Y:. Rack JOE Models 



".------------
(icepco) 

-----------~--- @ 
General Offices and Plant: KEPCO, INC •• 131·38 SANFORD AVENUE. FLUSHING, N.Y. 11352 

(212) 461-7000· TWX #710·582·2631· Telex: 12·6055· Cable: KEPCOPOWER NEWYORK 

SALES REPRESENTATIVES 

ALABAMA (Huntsville) o JAMES L. HIGHSMITH & COMPANY 
3322 S. Memorial Drive, Huntsville. Ala. 35801 
(205) 881·3294 

ARIZONA (Tempe) e WINDSOR DYNAMICS. INC. 
3300 South Mill Avenue, Tempe, Arizona 85281 
(602) 967·3222 

CALIFORNIA (Northern) e WINDSOR DYNAMICS, INC. 
195 Greer Road, Woodside, California 94062 
(415) 854-4870 

CALIFORNIA (Southern) e WINDSOR DYNAMICS, INC. 
P.O. Box 5500, Sherman Oaks, California 91413 
(213) 387·8224 - TWX: 213·380-8840 

COLORADO (Denver) e J. F. HURLBUT COMPANY 
2240 South Adams St., Denver, Colorado 80210 
(303) 756-2046 

CONNECTICUT e RAY PERRON & CO., INC. 
Farmington: 
10 Briarwood Road, Farmington, Conn. 06032 
(2031 673-4825 
Trumbull: 
36 louis Street, Trumbull, Conn. 06611 
(2031 268·9631 

FLORIDA (Orlando) 8 JAMES L. HIGHSMITH & COMPANY 
P. O. Box 7835, Orlando, Florida 32804 
(305) 293·5202 

ILLINOIS (Chicago) o MIDWEST ELECTRONIC SALES 
5707 W. Division St., Chicago, Illinois 60651 
(3121626·0030 - TWX: 910·221·5247 

INDIANA (Indianapolis) o MIDWEST ELECTRONIC SALES 
5462 East 40th St., Indianapolis, Ind. 46226 
(317) 547·3259 

IOWA (Cedar Rapids) CD MIDWEST ELECTRONIC SALES 
2042 Franklin Ave., N.E., Cedar Rapids, Iowa 52402 
(319) 362·4410 

KANSAS (Raytown, Mo.) G NORMAN W. KATHRINUS & COMPANY 
7713 Crescent, Raytown, Missouri 64138 
(8161 358-3933 

KENTUCKY (southern) G9 JAMES L. HIGHSMITH & COMPANY 
P. O. Box 9225, Richmond, Virginia 23227 
(703) 266-2060 

MARYLAND (Baltimore) CD EASTERN INSTRUMENTATION, INC. 
1002 Ingleside Avenue, Baltimore, Maryland 21228 
(301) 744·3675 

MASSACHUSETTS (Boston) CD RAY PERRON & CO., INC. 
159 Morse Street, Norwood, Mass. 02062 
(617) 762-8114 - TWX: 710·336-6347 

MICHIGAN (Royal Oak) e THE SATULLO COMPANY 
4514 No. Woodward Ave., Royal Oak, Mich. 48072 
(3131 549·3910 

MINNESOTA (Minneapolis) o E. C. ELECTRONIC SALES . 
10108 Abbott Ave., So., Minneapolis, Minn. 55431' 
(6121888-4626 - TWX: 910·576·3478 

MISSOURI (St. Louis) 4» NORMAN W. KATHRINUS & COMPANY 
2427 Brentwood Blvd., St. louis, Mo. 63144 
(314) 962·5627 

NEW HAMPSHIRE (Dover) 
~ RAY PERRON & CO., INC. 
W 1 Elm Street 

Dover, New Hampshire 03820 
(6031 742·2321 

eem/1969 

CANADA I 
----".~~~ 

NEW JERSEY ,/ G> EASTERN INSTRUMENTATION, INC. 
In Northern N.J. Call: (201) 661·2000 
Red Bank Area, Call: (201) 842-4242 

NEW MEXICO (Albuquerque) 
~ CHARLIE SCHMIDT SALES 

9611 Acoma Road S. E., Albuquerque, N.M. 87112 
(505) 298·2415 

NEW YORK (Metropolitan Area) ED EASTERN INSTRUMENTATION, INC. 
300 Northern Blvd., Great Neck, N. Y. 11021 
(5161 466·9505 

NEW YORK (Upstate) e NACO ELECTRONICS CORP 
Buffalo: Call: (71'6) 836-5108 
Endicott: 
73 River Street, Nichols, N.Y. 13812 
(607) 724-8288 
Liverpool: 
119 luther Avenue, liverpool, N.Y. 13088 
(315) 474·7481 - TWX: 710·541-0439 
Poughkeepsie: Call: (914) 462·2730 
Rochester: 
74 Park Avenue, Rochester, N.Y. 14450 
(716) 244-4720 

Schenectady: Call: (518) 372-7008 
Utica: 
2631 Edgewood Road, Utica, N.Y. 13501 
(315) 732·1801 

~ NORTH CAROLINA (Charlotte) 
~ JAMES L. HIGHSMITH & COMPANY 

P. O. Box 9367, Charlotte, North Carolina 28205 
(704) 333·7743 

OHIO 
THE SATULLO COMPANY 

EJj Cleveland: 
16801 Euclid Avenue, Cleveland, O. 44112 
(216) 486·2800 
In Pittsburgh Call: (412) 931·5200 

~Dayton: 
Far Oaks Building 
2801 Far Hills Ave., Dayton, Ohio 45419 
(5131 293·7061 

PENNSYLVANIA (Philadelphia) 
~ EASTERN INSTRUMENTATION, INC. 

613 Cheltenham Ave., Philadelphia, Pa. 19126 
(2151 927·6269 

TEXAS 
AI REP ELECTRONICS, INC. 

~Dallas: 
6300 No. Central Expressway 
Dallas, Texas 75206 
(214) 363·5291 
From Tulsa, Oklahoma City, Call: EN 1795 

eHouston: 
4901 Richmond Ave., Suite 206, Houston, Texas 77027 
(713) 621·0955 

~ San Antonio: 
6936 San Pedro, Suite 201, San Antonio, Texas 78216 
(512) 828·1488 

eUTAH (Granger) 
J. F. HURLBUT COMPANY 
3817 West 3280 South 
Granger, Utah 84120 
(8011 299-4321 

See YELLOW SECTION for Local Ollie •• , Phon •• 
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VIRGINIA (Richmond) 
EDEASTERN INSTRUMENTATION, INC. 

Ross Building, Suite 607. Richmond, Virginia 23219 
(703) 644-6622 

WASHINGTON, D.C. e EASTERN INSTRUMENTATION, INC. 
Watergate Bldg., Suite 502 
2600 Virginia Avenue N.W., Washington, D.C. 20037 
(202) 333-8880 

~ WASHINGTON (Seattle) 
~ HARRY LEVINSON COMPANY 

1211 East Denny Way, Seattle, Wash. 98122 
(2061323·5100 - TWX: 910-444-2154 
WISCONSIN (Waukesha) 

eMIDWEST ELECTRONICS SALES 
1317 Garfield Ave., Waukesha, Wisc. 53186 
(414) 542·5129 

IN CANADA 
ATLAS INSTRUMENT CORPORATION 
Division of Atlas Electronics Limited 

G> QUEBEC (Montreal) 
3333 Cavendish Blvd., Montreal, Quebec 
(514) 489·8495 - Telex 01·2141 

G ONTARIO (Toronto) 
50 Wingold Avenue, Toronto 19, Canada 
(416) 781·6174 - Telex 02·2319 

OVERSEAS OFFICES 
ARGENTINA: 

AURIEMA ARGENTINA, SA 
Alsina 722, Buenos Aires, Argentina 
Tel.: 37 1025 - Cable: WILLSMITH 

AUSTRALIA: 
AURIEMA (AUSTRALASIA) PTY., L TO. 
443 Kent Street, Sydney N.S.W. 2000, Australia 
Tel.: 29.6485 - Cable: AURIEMASYD 

BELGIUM & LUXEMBOURG 
AD. AURIEMA - EUROPE, SA 
172a Rue Brogniez, Brussels 7, Belgium 
Tel.: 23.62.95 - Telex:.fl46·221646 
Cable: ADAURI'BRUSSELS 

THE NETHERLANDS: 
AD. AURIEMA - EUROPE,N.V. 
Prinses Margrietlaan 5, Ouderkerk aid Amstel, Netherlands 
Tel.: 296313155 - Cable: AURIEMA·AMSTERDAM 

FRANCE 
AD. AURIEMA - FRANCE, S.A.R.L. 
90-98 Boulevard Victor·Hugo - 92 Clichy, France 
Tel.: 270 82·75, 270 80·30 - Telex: 842·62126 
Cable: ADAURIE·CLlCHY 

GERMANY, AUSTRIA & SWITZERLAND 
AD. AURIEMA, GmbH 
Uhdestrasse 33, 7100 Heilbronn·Sontheim, W. Germany 
Tel.: 107131152054 - Telex: 841·728639 
Cable: AURIEMA'HEllBRONN 

GREAT BRITAIN 
AURIEMA, LTD. 
rmpectron House, 23·31 King St., london W3, England 
Tel.: 01·992·5388 - Telex: 851·25864 
Cable: AURIEMA·lONDON W3 

ISRAEL 
TALVITON (ElectroniCS) 
P.O.B. 3282, 43, Ben·Jehuda Road, Tel·Aviv, Israel 
Tel.: 236666 - Cable: TAlVITKO 

ITALY 
AURIEMA·ITALlA, S.R.L. 
Via l. Cagnola, 1/3, Milano 20154, Italy 
Tel.: 384-593 - Te·lex: (Ferco) 32430 
Cable: AURIEMA·MILANO 

JAPAN 
MIDORIYAIAURIEMA JAPAN, LTD. 
3,2·Chome, Kyobashi, Chuo-Ku, Tokyo, Japan 
Tel.: 561·8851 - Telex: 781-4531 
Cable: KUROHAURIEMA·TOKYO 

SPAIN 
AURIEMA IBERICA SA 
Paseo de G'racia, 69, 7", Barcelona 8, Spain 
Tel.: 215·17·20 

SWEDEN 
. AD. AURIEMA, INC. (USA) Stockholm Filial 

Erik legels Vag 35, 163·57 Spanga (Stockholm), Sweden 
Tel.: (08) 36 28 50 - Telex: 10916 
Cable: AURIEMA·STOCKHOlM 

FOR OTHER FOREIGN COUNTRIES CONTACT: 
AD. AURIEMA, INC. 
85 Broad Street, New York, N.Y. 10004, U.S.A. 
Tel.: (212) 269-7750 - Telex: RCA N.Y. 222791 
TWX: 710·581·386.4 -Cable: AURIEMA NEWYORK 

2011 
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aoo Izso Series 
400 Series 

Microminiature 
Pctwer Supplies 

For Airborne: .. Shipboard ... Field ... and Space Systems 

SPECIAL PRODUCTS 

FEATURES: 

• Dual outputs (200 series) 

• Small size 8.1 to 24 cubic inches (200/250 
series) 13 to 108 cubic inches (400 series) 

• MIL Spec conformance (MIL-E-5400, Class 2; 
MIL-I-6181D; MIL-P-81279; MIL-STD-704 
CAT B) 

• High Efficiency - up to 65% (200/250 series) 
up to 80% (400 series) 

• High Voltage - 3 to 40 VDC with power rating 
to 300 watts 

APPLICATION: 

Here are the third-generation Litton power 
supplies, direct descendants of the original 
micro-miniature modules developed in U. S. 
Navy- and Litton-sponsored programs. These 
solid-state, conduction-cooled power supplies 
were refined in cooperation with a wide range 
of. government agencies. They represent a 

• Reliability ranging up to 162,000 hours MTBF 
(200/250 series); up to 66,000 hours MTBF 
(400 series) 

• Automatic overcurrent and overvoltage protec
tion (power supply off until overvoltage condition 
removed and input power recycled) 

• High current - 6 to 30 amperes at power 
ratings up to 300 watts (400 series) 

• Modular packaging for full maintainability 

• Latest Litton-developed switching regulator 
techniques 

breakthrough in achieving high packaging 
density coupled with optimum performance 
and reliability, and automatic protection fea
tures. These units are capable of fulfilling up 
to 90% of military power supply needs for 

. microelectronic systems in airborne, ship
board, field, and space environments. 

2012 See YELLOW SECTION for Local Offices, Phones eem/1969 
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200/250 + 400 SERIES MICROMINIATURE POWER SUPPLIES 
UNITS OF MODEL MODEL MODEL MODEL MODEL MODEL MODEL MODEL MODEL 

PERFORMANCE MEASURE 541200 541210 541220 541250 541400 541410 541420 541430 541440 

INPUTS 115/200 VOLTS RMS, 400 HZ, 3 PHASE 115/200 VOLTS RMS, 400 HZ, 3 PHASE 
._--.. 

OUTPUTS AVAILABLE lOR 2 lOR 2 lOR 2 1 1 1 1 1 1 

OUTPUT VOLTAGES AVAILABLE 
!---~ r-

VOLTS 3 TO 40 3 TO 40 3 TO 40 3 TO 40 3 TO 40 3 TO 40 3 TO 40 3 TO 40 3 TO 40 

OUTPUT VOLTAGE ADJUSTMENT VOLTS ±0.2 ±0.2 ±0.2 ±0.2 ±0.3 ±0.3 ±0.3 ±0.3 ±0.3 

OUTPUT CURRENT, MAXIMUM AMPERES 2 2 2 2 6 6 5 15 30 
.-

OUTPUT POWER, MAXIMUM WATTS 30 60 90 25 30 75 120 90 300 

STATIC REGULATION % ±1 ±1 ±1 ±1 ±0.25 ±0.25 ±0.25 ±0.25 ±0.25 
(LINE AND LOAD) 

--.. --f--------- --r---
DYNAMIC REGULATION, MILLIVOLTS 200 200 200 300 200 200 200 300 300 
MAXIMUM (FULL to % LOAD) 

. ---. ----_ .. -_.-- ----_ . ···r--· --. -_._-
~.-. .-t---~--

RECOVERY TIME MAXIMUM ,uSECONDS 150 175 150 250 150 175 150 250 300 
(FULL TO % LOAD) . --1---_._-.-r-.-- ... -.- -----1-. ---
RIPPLE (PEAK-TO-PEAK), MILLIVOLTS 100 100 100 100 50 50 50 75 100 
MAXIMUM 

----~ - ---_.-t--------- --~ ----- t------~ - .. 1--- ---r-------- !---~.--1------
RIPPLE AND SWITCHING SPIKE MILLIVOLTS 100 100 100 100 60 80 100 150 300 
ENVELOPE MAXIMUM 

I--~------.- -_._--- --~- -- - .. -
TEMPERATURE COEFFICIENT, % PER 'C 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
MAXIMUM 

--~. 

EFFICIENCY, MINIMUM % SEE FIGURE 1 SEE FIGURE 2 

DIMENSIONS, MAXIMUM INCHES 4.7 x 2.8 5.6 x 3.2 6.0 x 3.3 3.2 x 2.4 4.7 x 2.8 5.6 x 3.2 6.0 x 3.3 7.9 x 4.0 6.1 x 9.3 
(PLUS TERMINALS) xU xU x 1.3 xU xU xU x 1.3 x 1.2 x 2.1 

VOLUME, APPROXIMATE INCHES:l 13 17 24 8 13 17 24 35 108 

WEIGHT, MAXIMUM POUNDS 1.0 1.5 2.0 0.75 1.0 1.5 2.0 3.3 7.0 

RELIABILITY The 200 and 250 and 400 series were designed with the same philosophy and techniques at Litton DSD's 
DEMONSTRATED original microminiature power supplies, which considerably exceeded the calculated reliability by oper-

ating 90,000 hours without a failure (63% confidence level; 10,000 hours MTBF at 99.97% confidence 
level). 

----.----~---- r·-·--··_,·--· ---. -.-~-.- ... ,. --,~~~--. ----,-. --
CALCULATED (AT 60'C) HOURS MTBF 81,000 69,000 36,000 162,000 66,000 54,000 28,500 50,000 40,000 

(DUAL 6V, (DUAL 12V, (28V, 2Al (6V,2A) (5V,6A) mv, 6Al (?aV,4A) (5V, 15M (5V, 30M 
2A) 2A) 149,000 

(12V, 2A) 
------------- ------ - .'-- -- ---- -,-- -----,--~-. 

-_ .. _- --.. - .•. -
OPERATING TEMPERATURE 'C +80 +80 +80 +80 +80 +80 +80 +80 +80 
CONDUCTIVE BASE, MAXIMUM 

--- ---- ----- --------- t-- ._-- ----
PROTECTION % OF RATED 110-150 110-150 110-150 105-150 110-140 110-140 110-140 110-140 110-140 

AUTOMATIC OVERCURRENT LOAD 
SHUTDOWN LEVEL 

----_.- - .~. 

AUTOMATIC OVERVOLTAGE PER CUSTOMER REQU IREMENTS PER CUSTOMER REQUIREMENTS SHUTDOWN LEVEL 
- ._---- ,-- ---

TURN-ON TIME (OUTPUT MILLISECONDS 10 10 10 10 10 10 10 10 10 
VOLTAGE WITHIN REGULA-
TION BAND AFTER APPLI-
CATION OF INPUT POWER) 

,. !----.---i-----,;---t,. ----,~-};----,,-----. ,,!-----,-----+----;,----±,.-~-t-___r.:____j 
EfFICIENCY (%) EFFICIENCV (%) 

,.. ..... LITTON COLORADO SPRINGS SOUTHEASTERN REGION SOUTHWESTERN REGION 

DATA SYSTEMS 2105 EAST BIJOU STREET, SUITE 0 3322 MEMORIAL PARKWAY, SUITE 92 1860 BRAN I FF ROAD 

DIVISION COLORADO SPR I NGS, COLORADO 80909 HUNTSVILLE, ALABAMA 35801 EL PASO, TEXAS 79925 
PHONE: 303 473-8250 PHONE: 205 883-0402 PHONE: 915 778-5481 

8000 WOODLEY CENTRAL REGION NORTHEASTERN REGION WASHINGTON, D.C. 

VAN NUYS 379 WEST 1ST STREET, SUITE 102 395 TOTTEN POND ROAD 1875 CONNECTICUT AVENUE N. w. 
CALIF. 91406 

DAYTON, OHIO 45402 WAL THAM, MASSACHUSETTS 02154 WASHINGTON, D.C. 20009 
PHONE: 513 223-3285 PHONE: 617-891·7685 PHONE: 202 462-7082 

eem/1969 See YELLOW SECTION for Local OffIces, Phones 2013 
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KV 
0-1 

0-1 

0-1 

I~ILOVOLT .......... 

SUPPLIES FOR INDUSTRY 
Soundly engineered - ruggedly constructed - conservatively rated. Custom designed 
for operation of electrostatic deposition and separation systems, for dielectric testing, for 
industrial processing and experimental laboratory work. Kilovolt Corporation power supplies 
represent concentrated experience in the field of high voltage techniques. 

• Reversible Polarity Output 
• Continuously Variable Output Control 
• Adjustable Overload Shut-off 
• Adjustable Overvoltage Shut-off 
• Provisions for External Interlock 
• Safety I nterlock on H V Cabinet Door 

MA Model KV MA Model 

500 

3.000 

5.000 

1,000 

3,000 

KV 5·1,000 

KV 5-3,000 

KV 10-5 

• Zero-start Interlock 
• Dual Range Voltage and Current Meters 
• Fail-safe Output Shorting Mechanism 
• Functional Pilot Lamps 
• Circuit Breaker Operation 

Model 

KV 20·300 

KV 20-800 

KV 25-200 

MA 

300 

10 

Model 

KV 50-300 

KV 60-10 

KV 120·5 

KV 

0·200 

MA 

10 

Model 

KV 200-5 

KV 200-10 

KV 250·2 

0-1 15.000 

KV 1-500 

KV 1-3.000 

KV 1·5.000 

KV 1-15.000 

KV 3·200 

KV 3-1.000 

KV 3-2.000 

KV 3·5,000 

KV 5-100 

0-5 

0-5 

0-10 

0-10 

0-10 

0-10 

50 

250 

500 

KV 10-50 

KV 10·250 

KV 10-500 

KV 10-1500 

KV 20·10 

KV 20·50 

KV20·150 

KV 
0-20 

0-20 

0-25 

0-30 

0-30 

0-30 

0·30 

0-30 

0·50 

0·50 

MA 
300 

800 

200 

20 

50 

100 

200 

500 

KV 30-20 

KV 30·50 

KV 30·100 

KV 30·200 

KV 30-500 

KV 50·50 

KV 50-100 

KV 

0·50 

0-60 

0-120 

0-120 

0-120 

10 

30 

KV120-10 

0 .. 200 

0·250 

0·250 

0·250 

0-350 

0-350 

0-600 

0-600 

0-1,000 

KY 250-5 

0-3 

0-3 

0-3 

0-3 

0-5 

0-5 

200 

1,000 

2,000 

5,000 

100 

500 KV 5-500 

0-10 1,500 

0-20 

0-20 

0-20 

10 

50 

150 

ECONOMICALL Y 
HIGH VOLTAGE 

PRICED 
POWER SUPPLY 

FOR LABORATORY AND INDUSTRIAL 

• Reversible Polarity Output 

• Continously Variable Output 

• Automatic Overload Shut-off 

• Dual Range Meters 
• Provisions for External Interlock 

• Operational Pilot Lamps Model KV30-S 
• Selenium Rectification 30,000 volts D.C. -

5 milliamperes 

HIGH VOLTAGE 
D.C. INSULATION TESTERS 

KV 
0-30 

0-60 

0-120 

0-150 

MA 

• Reversible Polarity Output 
• Continously Variable Output Control 

with Vernier Adjust 
• Adjustable Overload Shut-off 
• Adjustable Overvoltage Shut-off 
• Provisions for External Interlock 
• Safety Interlock on High Vo'ltage 

Cabinet Door 
• Zero-start Interlock 
• Triple Range Current Meter 
• Triple Range Voltage Meter 
• High Voltage Surge-on Provisions, 

Optional 
• Fail-safe Output Shorting Mechanism 
• Functional Pilot Lamps 
• Circuit Breaker Operation 
• Selenium Rectification 
• Memory Meter; Optional 
• Automatic Rate-Of-Rise, Optional 

Model 
DC 30-5 

DC 60-5 

DC 120-5 

DC 150-5 

KV 
0-250 

0-350 

0-600 

0-1,000 

MA 

Write for NEW Catalog 

Model 
DC 250-5 

DC 350-5 

DC 600-5 

DC 1,000-5 

50 

100 

0·120 100 

0·150 

0-150 

0·150 

0-150 

10 

30 

100 

KV 120·30 

KV 120-100 

KV 150-5 

KV 150-10 

KV 150·30 

KV 150·100 

HIGHLY REGULATED 
VOLTAGE POWER 

Highly regulated against 
Fast- acting electronic 
Negative polarity, Positive or 
Effective 
Regulated 
RangeKV MA 

, 0.4-2.5 200 

0.4·2.5 500 

0.4·2.5 1000 

0.6-4 500 

0.6·4 

0.6-8 

1-16 

1-16 

1-24 

1-24 

1000 

500 

8 

120 

8 

40 

Model 
KVR 2.5-200 

KVR 2.5-500 

KVR 2.5-1000 

KVR 4-500 

KVR 4-1000 

KVR 8-500 

KVR 16-8 

KVR 16-120 

KVR 24-8 

KVR 24-40 

KV 
1·24 

1-40 

1-40 

1·50 

5-100 

5·120 

5·150 

10·200 

10-250 

10-300 

MA 
80 

40 

80 

10 KV 250·10 

KV 350·2 

KV 350·5 

KV 600-2 

KV 600-5 

KV 1,000·5 

Model 
KVR 24-80 

KVR 40-40 

KVR 40-80 

KVR 50-5 

KVR 100-5 

KVR 120·5 

KVR 150-5 

KVR 200·2 

KVR 250-2 

KVR 300·2 

HIGH VOLTAGE INSULATION TESTERS 
A C For dielectric testing under ASTM, MIL and Federal specs. Motor 

• • driven output control with adjustable speeds permits selection of 
proper rate-of-rise for various specification testing. 

A.C. 
KV MA 

0-15 350 

0-25 200 

0-25 100 

0-60 40 

0-100 50 

Model 

AC 15-5 

AC 25·5 

AC 25-2.5 

AC 60·2.5 

AC 100-5 

A.C./D.C. 
KV MA Model 

AC Peak DC AC DC 

15 30 205 DAC 15/30·20/5 

30 60 20 5 DAC 30/60·20/5 

75 150 205 DAC 75/150-20/5 

125 250 20 5 DAC 125/250-20/5 

HIGH VOLTAGE D.C. POWER PACKS 
2 to 30 KV (solid encapsulated) for OEM. applications. 
50 to 150 KV (oil insulated). Construction as required by customer. 

I ~ILOVOLT CORP. 
238 HIGH STREET • HACKENSACK, NEW JERSEY 07602 

Telephone 201 488-7373 
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'@iiij,ffiD SECTION 4000 

& LAMBDA ELECTRONICS 

A ~ SUBSIDIARY 

CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, L.I., NEW YORK 11746 TEL. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

All Silicon Convection Cooled Power Supplies 
For Systems I Laboratory Use I Test Equipment IOEM 
up to 500 volts • Up to 300 amps 

See Section 5600 for Lambda Transformers 

LAMBDA SALES AND SERVICE OFFICES 
1. MID-EASTERN REGION 
Melville, New York 11746 
515 Broad Hollow Road 

Tel: 516 - 694-4200 TWX: 510-224-6484 

Eastern New York State District Office 
to be announced 

2. NEW ENGLAND REGION 
Lexington, Mass. 02173, 49 Waltham Road 

Tel. 617 - 861-8585 TWX: 710-348-1161 

Rochester, New York, Tel. 716 - 454-6770 

3. SOUTHEAST REGION 
Clearwater, Florida 33516 

Suite 410, Professional Building 
301 Pierce St. Tel. 813 - 446-8376 

Norristown, Pennsylvania, Tel. 215 - 272-7101 

Charlotte, North Carolina, Tel. 704 - 372-7203 

4 MID-WESTERN REGION 
Schiller Park, (Chicago) Illinois 60176 

4849 No. Scott St. Suite 309 
Tel. 312 - 671-0182/83 TWX: 910-227-0067 

Minneapolis, Minnesota, Tel. 612 - 332-6714 

5. SOUTHWEST REGION 
Richardson, Texas 75080 
777 So. Central Expwy. 

Central Exchange Building, Suite 1B 
Tel. 214 - 231-7121 TWX: 910-867-4705 

Houston, Texas, Tel. 713 - 464-6554 

Oklahoma: Tel. Enterprise 2-183 

6. NORTHWEST DISTRICT 
Los Altos, California 94022, P. O. Box 310 

Tel. 415 - 941-3803 TWX: 910-370-7964 

7. FAR-WESTERN REGION 
North Hollywood, Calif. 91605 

13425 Wyandotte st. 
Tel. 213 - 877-0041 TWX: 910-499-2651 

Scottsdale, Arizona, Tel. 602-945-1416 

INTERNATIONAL 

CANADA 
Radionics Limited, 195 Graveline Street 

Montreal 376, Quebec 
Tel: 514 - 735-4565 TWX: 610-422-3070 

Radionics Limited, 505 Eglinton Ave., West 
Toronto 12, Ontario Tel. 416 - 483-7191 

Radionics Limited, 376 Churchill Avenue 
Indianapolis, Indiana, Tel. 317 - 631-9557 Ottawa 3, Ontario Tel. 613 - 728-4624 

CAN A D A (Cont.) 
Radionics Limited, 2182 West 12th Avenue 

Vancouver 9, British Columbia 
Tel. 604 - 732-7317 

Radionics, Ltd. 
3062 Chemin des Quarte Bourgeois 

Quebec 10, Quebec 
Tel. A/C 418 - 651-5046 

ENGLAND 
Lambda Electronics, 21 Aston Road 

Waterlooville, Portsmouth, Hants, England 
Phone Waterlooville 51577 & 51578 

Cable: Lambdatron, Portsmouth 

GERMANY 
Unilab Electronics 

1000 Berlin 41, Postfach 360, W. Germany 
Tel. 0311-793371 Telex 0184307 

Veeco GmbH, 8 Munich/45, Knorrstrasse 142 
W. Germany, Phone 311-77-60 

Cable: Veecovac, Munich 

FRANCE 
Lambda Electronique, S.A. 

64 a 70 rue des Chantiers, 78 Versai lies, France 
Tel. 951 03-34 or 951 11-36 

ISRAEL 
Rapac Electronics Ltd. 51, Hayarkon St. 

Bnei-Brak, P. O. Box 18053, Tel-Aviv, Israel 
Telephone 722171 Cable: Rapac Telaviv 

CALIBRATION AND REPAIR FACILITIES: Melville, New York North Hollywood, Calif. Portsmouth, Hants, England Versailles, france 
LAMBDA PAGE 1 
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SECTION 4000 i4§.i'h"D 

& LAMBDA 
A e SUBSIDIARY 

ELECTRONICS CORP, 
515 BROAD HOLLOW ROAD, MELVILLE,l.I., NEW YORK 11746 TEl. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

COM-PAK MARK I[TMLC Series 
IC Regulated Power Supplies in 4 different packages 

LCS-l LCS-2, LCD-2 LCD-A LCS-4, LCD-4 

Only the Lambda LC series offers 
all these high performance features 
• All-silicon DC Power Supply using integrated circuits 

to provide regulation system except for input and out
put capacitors, rectifiers and series regulation 
transistors, 

• 3%2" X 3%/' X 11Yr6" with single output models (LCS-1) 
• 3%2" x 3%2" X 3%6" with single and dual output models 

(LCS-2 & LCD-2) 
.3%6" x 3%" x 61fz" with dual output models (LCD-A) 

• 42%2" x 42%2" x 5114" with single and dual output models 
(LCS-4 & LCD-4) 

• More current per cubic inch. 
• Guaranteed for five years material and labor. 
• Increased reliability through use of Integrated Circuit 

which replaces 32 discrete components from conven
tional designs. 

• Convection cooled-no external heat sinking required. 
• Regulation, Line or Load, , .01 % + 1 mY. 
• Ripple and Noise. . . 250 I.,v rms; 1 mV p-to-p, 
• Wide Input Voltage and Frequency Range, . , 105-132 

VAC, 57-63Hz. 
• Wide. Temperature Range. . . -20°C to + 71°C. 
• Temp. Coeff ..... 01% + 300MV/,C External 

Programing Resistor. 
.015% + 300M V /,C Internal Resistor. 

• Lightweight-Only 1 lb. for 1%" size; 2~ Ibs. for 3%6" 
size; 5 Ibs. for 6~" size; 8~ Ibs. for 5" size. 

• Mounting flexibility-five mounting surfaces (LCS-1); 
four mounting surfaces (LCS-2 & 
LCD-2, LCS-4 & LCD-4). LCD-A 
can be mounted in any of three 
mutually perpendicular planes. 

• Overvoltage Protection-available as accessory up to 
70 VDC. 

• Multi-Current-Rated 
• Complete Serviceability, ..... all components 

replaceable. 
• Remote sensing. 
• No overshoot on turn-on, turn-off or power failure. 

• Remote Programing ........ 1000 ohmjV nominal or 
VoltjVolt. 

• Series/Parallel operation with similar single or dual 
units. 

• Completely Protected - automatic current limiting. 

Features of Dual Output Models 

• Independent Operation 
• Independent Remote Sensing 
• Independent Remote Programing 

• Series Parallel Operation (Master/Slave) 
• Each Supply Electrically Isolated and Floating with 

Respect to Ground. 

Additional Data 
• DC OUTPUT: Voltage Range: For voltage ranges see 

tables. 

• AC INPUT: 105-132 VAC; 57-63 Hz. For operation at 
other than 57-63 Hz, consult factory for ratings and 
specifications. 

• INPUT POWER: LCS-1 .......... 10 watts 
LCS-2, LCD-2 . . .. 20 watts 
LCD-A . . . . . . . . .. 55 watts 
LCS-4, LCD-4 .... 125 watts 

• OVERLOAD PROTEC1'ION: Thermal: Thermostat; 
automatic reset when overtemperature condition is 
eliminated. (Not applicable to LCS-l & LCD-A Models.) 
Electrical: External Overload Protection: Automatic 
electronic current limiting circuit limits the output 
current to a preset value, thereby providing protection 
for the load as well as the power supply. 

• CURRENT LIMIT: 140% 40°C Rating Max. for LCS-1, 
LCS-2, LCD-2, LCD-A. 110% of 40°C Rating for LCS-4, 
LCD-4. 

• PHYSICAL DATA: Weight: LCS-1 1 Ib net; 1% Ibs 
ship; LCS-2, LCD-2 2~ Ibs net; 3Ifa Ibs ship; LCD-A 5 
Ibs net; 6 Ibs ship; LCS-4, LCD-4 8~ Ibs net; 9~ Ibs 
ship. 

Specifications subject to change without notice. 

LAMBDA PAGE 2 
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miiiC,ffiD SECTION 4000 

LCD-2 DUAL OUTPUT MODELS 3%2" X 3%/' X 3716" 

LC series voltage ADJ. VOLT. MAX. MA. AT AMBIENT OF: , 
RANGE VDC Price(2) 

and current ratings 
Model (EACH SIDE) 40°C 50°C 60"C 71"C 

LCD-2-11 0-7 300 240 175 115 $155 
0-7 300 240 175 115 

LCD-2-12 0-18 160 130 100 65 155 
0-7 300 240 175 115 

LCS-1 SINGLE OUTPUT MODELS 3%/' X 3%z"x l1YI6" LCD-2-13 0-32 120 95 70 45 155 
0-7 300 240 175 115 

ADJ. VOLT. 
MAX. MA. AT AMBIENT OF: , 

LCD-l-22 0-18 160 130 100 65 155 
Model RANGEVDC 40"C 50"C 60°C 71 "C Price(2) 0-18 160 130 100 65 

LCS-l-01 0-7 200 200 150 100 $85 
LCD-2-23 0-32 120 95 70 45 155 

0-18 160 130 100 65 

LCS-l-02 0-18 95 95 95 80 85 LCD-l-33 0-32 120 95 70 45 155 

LCS-l-03 0-32 65 65 65 40 85 
0-32 120 95 70 45 

LCS-l-04 0-60 35 35 35 25 95 
LCD-2-44 0-60 65 52 37 23 170 

0-60 65 52 37 23 

LCS-l-05 0-120 12 12 12 12 95 LCD-2-55 0-120 30 30 22 14 170 
0-120 30 30 22 14 

LCS-2 SINGLE OUTPUT MODELS 3%2" X 3%/' X 3%6" 
LCD-A DUAL OUTPUT MODELS 3%6" X 3%" X 61/z" 

MAX. MA. AT AMBIENT OF: I 
ADJ. VOLT. MAX. AMPS. AT AMBIENT OF: ' 

Model RANGEVDC Price(2) ADJ. VOLT. 
40°C 50°C 60°C 71"C Model RANGEVDC 40"C 50°C 60°C 71"C Price(2) 

LCS-2-01 0-7 550 455 350 240 $ 90 LCD-A-l1 0-7 1.0 0.9 0.7 0.5 $170 

LCS-2-02 0-18 330 275 210 140 90 
0-7 1.0 0.9 0.7 0.5 

LCD-A-12 0-18 0.5 0.45 0.4 0.3 170 
LCS-2-03 0-32 240 205 155 95 90 0-7 1.0 0.9 0.7 0.5 

LCS-2-04 0-60 145 115 87 57 100 LCD-A-13 0-32 0.35 0.3 0.25 0.2 170 
0-7 1.0 0.9 0.7 0.5 

LCS-2-05 0-120 50 50 45 30 100 LCD-A-22 0-18 0.5 0.45 0.4 0.3 170 
0-18 0.5 0.45 0.4 0.3 

LCS-4 SINGLE OUTPUT MODELS 42%2 " x42%2"x514" LCD-A-23 0-32 0.35 0.3 0.25 0.2 170 
0-18 0.5 0.45 0.4 0.3 

FIXED VOLT. MAX. AMPS. AT AMBIENT OF:' LCD-A-33 0-32 0.35 0.3 0.25 0.2 170 

Model RANGE VDC 40"C 50°C 60"C 7PC Price(2) 
0-32 0.35 0.3 0.25 0.2 

LCD-A-44 0-60 0.2 0.18 0.14 0.12 180 
LCS-4-3 3:t5% 4.5 3.9 3.1 2.0 $130 0-60 0.2 0.18 0.14 0.12 

LCS-4-3P6 3.6±5% 4.5 3.9 3.1 2.0 130 LCD-A-55 0-120 75 ma 75 ma 75ma 60 ma 200 

LCS-4-4 4±5% 4.5 3.9 3.1 2.0 130 
0-120 75 ma 75 ma 75ma 60 ma 

LCS-4-4P5 4.5±5% 4.4 3.7 2.9 1.8 130 

LCS-4-5 5±5% 4.4 3.7 2.9 1.8 130 LCD-4 DUAL OUTPUT MODELS 42%/' X 42%2" X 514" 
LCS-4-6 6±5% 4.0 3.4 2.6 1.5 130 

ADJ. VOLT. MAX. AMPS. AT AMOIENT OF:' 
LCS-4-8 8±5% 4.0 3.4 2.6 1.5 130 Model RANGEVDC 40'C 50°C 6CoC 71°C Price(2) 

LCS-4-10 10±5% 3.2 2.8 2.2 1.3 130 LCD-4-11 0-7 1.8 1.5 1.2 0.7 $240 
LCS-4-12 12±5% 3.1 2.8 2.2 1.3 130 0-7 1.8 1.5 1.2 0.7 

LCS-4-15 15±5% 2.8 2.6 2.1 1.3 130 LCD-4-12 0-18 1.0 0.8 0.65 0.4 240 
0-7 1.8 1.5 1.2 0.7 

LCS-4-18 18±5% 2.6 2.4 2.0 1.2 130 
LCD-4-13 0-32 0.6 0.53 004 0.24 240 

LCS-4-20 20±5% 2.4 2.2 1.9 1.1 130 0-7 1.8 1.5 1.2 0.7 
LCS-4-24 24±5% 2.2 1.8 1.5 0.95 130 LCD-4-22 0-18 1.0 0.8 0.65 004 220 
LCS-4-28 28±5% 2.0 1.6 1.4 0.85 130 0-18 1.0 0.8 0.65 0.4 

LCS-4-36 36±5% 1.8 1.5 1.3 0.85 140 LCD-4-23 0-32 0.6 0.53 0.4 0.24 220 
0-18 1.0 0.8 0.65 0.4 

LCS-4-48 48±5% 1.2 1.1 0.9 0.75 140 LCD-4-33 0-32 0.6 0.53 0.4 0.24 220 
LCS-4-100 100±5% 0.46 0.46 0.46 0.34 140 0-32 0.6 0.53 0.4 0.24 

LCS-4-120 120±5% 0040 0.40 0.40 0.30 140 LCD-4-44 0-60 0.33 0.3 0.24 0.15 240 
0-60 0.33 0.3 0.24 0.15 

LCS-4-150 150±5% 0.32 0.32 0.32 0.25 180 
LCD-4-55 0-120 0.12 0.12 0.12 0.075 240 

0-120 0.12 0.12 0.12 0.075 

LCS-4 SINGLE OUTPUT MODELS I LCD-4-152 15±5% 1.5 1.3 1.0 0.6 220 J 
(Wide Range) 42%2" X 42%/' X 514" Fixed 15±5% 1.5 1.3 1.0 0.6 

ADJ. VOLT. MAX. AMPS. AT AMBIENT OF: ' OVERVOL TAGE PROTECTION 
Model RANGE VDC 40°C 50'C 60"C 71°C Price(2) (Separate OV required for each output) 

LCS-4-01 0-7 3.3 3.0 2.3 1.5 $130 ADJ. VOLT. 

LCS-4-02 0-18 1.8 1.6 1.2 0.8 130 
Model RANGEVDC FOR USE WITH Price(2) 

LC-OV-l0 3-24 $20 
LCS-4-03 0-32 1.0 0.9 0.7 0.5 130 LC-OV-ll 3-47 LCS-l, LC$-2, 

LCO-2 20 
LCS-4-D4 0-60 0.55 0.5 0.43 0.3 140 LC-OV-12 3-70 25 

LC$-4-05 0-120 0.25 0.25 0.22 0.16 140 LM-OV- 1 3- 8 30 
LM-OV- 2 6-20 Fixed Vollage 

30 LCS-4, LCO-4 

NOTES: 
LM-OV- 3 18-70 30 

(1) For ooeration at other than 57-63 Hz, consult factory for ratings LH-OV- 4 3-24 35 
and specifications. LH-OV- 5 3-47 LCO-A & wide 35 
(2) All prices FOB Melville, N. Y. All prices and specifications subject range LCD-4 

35 to change without notice. LH-OV- 6 3-70 
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& LAMBDA 
A ce SUBSIDIARY 

ELEC'J'RONICS CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, L.I .. NEW YORK 11746 TEL. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

Military COM-PAK MARK I[TM 

Ie Regulated Power Supplies 
The only MIL supply available with a 5 year guarantee. 

All models designed and tested to meet performance 
specifications of MIL-STO-810 8,-454,-461,-462,-463, 
MIL-E-5272-C, MIL-E-16400 F, MIL-E-4158 0 and MIL-E-5400 K. 

'See page 6 for details for Altitude, High Temperature, 
Low Temperature, Temperature Shock, Temperature 
Altitude, Humidity, Fungus, Salt Fog, Dust, Explosive 
Atmosphere, Acceleration, Vibration, Shock, EMI. 

• All-silicon DC Power Supply using integrated circuits 
to provide regulation system except for input and out
put capacitors, rectifiers and series regulation 
transistors. 

• Increased reliability through use of integrated circuit 
which replaces 32 discrete components from conven
tional designs. 

• 3%/' x 3%/' x 3!}16" with single or dual output models 

• 3%/' x 3%2" x 111/16" with single output models 

• More current per cubic inch. 

• Guaranteed for five years, material and labor, when 
returned to factory for service. 

• Convection cooled-no external heat sinking required. 

• Regulation, Line or Load. .. 0.01 % + 1 mY. 

• Ripple and Noise . .. 1 mVrms 

• Wide Input Voltage and Frequency Range .... MIL-E 
models 102-124 VAC, 360-440 Hz as per MIL-STD-
704A, Class B. MIL-S models 105-132 VAC, 57-63 Hz 

• Wide Storage Temp. Range ....... -62°C to +85°C 
• Temp Coeff. .. .01 % + 300 ,.N /oC External 

Programing Resistor. 
.015% + 300 /"VrC Internal Resistor. 

• Lightweight - Only 1 lb. for 1 %" size; 21,4 Ibs. for 3" 
size. 

• Rugged die-cast aluminum construction. 
• Mounting Flexibility-five mounting surfaces (MIL-E

CS-l & MIL-SCS-l); four 
mounting surfaces (MIL-E
CS-2 & CD-2; MIL-SCS-2 & 
CD-2). 

• Overvoltage Protection -available as accessory up to 
70 VDC. 

• Multi-Current-Rated (MIL-S units only) 
• Remote sensing. 
• No overshoot on turn-on, turn-off or power failure. 
• Remote Programing ........ 1000 ohm/V nominal or 

Volt/Volt. 

• Series/Parallel operation with similar single or dual 
units. 

• Completely Protected - automatic current limiting. 

Features of Dual Output !'lodels 

• Independent Operation 
• Independent Remote Sensing 
• Independent Remote Programing 
• Series/Parallel Operation (Master/Slave) 
• Each Supply Electrically Isolated and Floating with 

Respect to Ground. 

Additional Data 

• DC OUTPUT: Voltage Range: For voltage ranges see 
tables. 

• AC INPUT: MIL-E Models-l02V to 124V rms, 360 to 
440 Hz as per MIL-STD-704A, Class B. 
MIL-S Models-l05V to 132V rms, 57 to 63 Hz. 

• INPUT POWER: (with Input 124V, 400 Hz and Output 
fully loaded) 
MIL-E-CS-2, MIL-E-CD-2 13 watts 
MIL-E-CS-l 9 watts 
(with Input 132V, 60 Hz and Output 
loaded to 40°C rating) 
MIL-S-CS-2, MIL-S-CD-2 40 watts 
MIL-S-CS-1 10 watts 

• AMBIENT OPERATING TEMPERATURE: -54°C to 
+71°C 

• OVERLOAD PROTECTION: Thermal: Thermostat; 
automatic reset when overtemperature condition is 
eliminated. (Not applicable to MIL-E-CS-1 or MIL-S
CS-l Models.) Electrical: External Overload Protec
tion: Automatic electronic current limiting circuit lim
its the output current to a preset value, thereby pro
viding protection for the load as well as the power 
supply. 

• CURRENT LIMIT: 
MIL-E Models -130% of Rated Current. 
MIL-S Models -140% of Rated Current. 

• PHYSICAL DATA: Weight: MIL-E-CS-2, MIL-E-CD-2, 
MIL-S-CS-2, MIL-S-CD-2, 21,4 Ibs. net, 3Va Ibs. ship. 
MIL-E-CS-l, MIL-S-CS-l, 1 lb. net, 1~ Ibs. ship. 

• FINISH: Gray, FED STD 595 No. 36231 
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Military 
COMPAK MARK II 
Power Supplies 
NOTE: 1. All testing performed by an independent testing laboratory

New York Testing Laboratories, Inc., Westbury, New York. 
2. Test reports are available for each qualification test. 

* MIL-S- units are identical to MIL-E units except for AC input frequency. 

MIL-E RATINGS: 400 Hz operation 

MIL-E-CS1 SINGLE OUTPUT MODELS 
3%2" x 3%/' X 11Vt6" 

Model 

MIL-E-CS1·0l 

MIL-E-CS1-02 

MIL-E-CS1-03 

MIL-E-CS1-04 

MIL-E·CS1-05 

VOLTAGE 
RANGE 

0-7 

0-18 

0-32 

0-60 

0-120 

MAX. CONTINUOUS CURRENT 
OVER ENTIRE OPERATING 

TEMPERATURE RANGE (MA)' 

200 

95 

65 

35 

10 

* Ratings based upon 'Class I operation per MIL-E-5400K. 

MIL-E-CS2 SINGLE OUTPUT MODELS 

Price 2 

$115 

115 

115 

125 

125 

3%/' X 3%2" X 3~16" 

Model 
VOLTAGE 

RANGE 

MAX. CONTINUOUS CURRENT 
OVER ENTIRE OPERATING 

TEMPERATURE RANGE (MA)' Price 2 

~M~I~L~-E~-C~S2~.~Ol~ __ ~0~-7~ ____________ ~4_5_0 ______________ $130 

MIL-E·CS2·02 0-18 270 130 

MIL-E-CS2-03 0-32 180 130 

MIL-E-CS2-04 0-60 110 140 

MIL-E-CS2-05 0-120 30 140 

• Ratings based upon Class I operation per MIL-E-5400K. 

MIL-E-CD2 DUAL OUTPUT MODELS 
3%2" X 3%2" X 3%6" 

Model 

MIL-E-C02·11 

MIL-E-C02-12 

MIL-E-C02·13 

MIL-E-C02-22 

MIL-E·C02-23 

MIL-E-C02-33 

MIL-E-C02-44 

MIL-E-C02-55 

VOLTAGE 
RANGE 

0·7 
0-7 

0-18 
0-7 

0-32 
0-7 

0-18 
0-18 

0-32 
0-18 

0-32 
0-32 

0-60 
0-60 

0-120 
0-120 

MAX. CONTINUOUS CURRENT 
OVER ENTIRE OPERATING 

TEMPERATURE RANGE (MA)' 

250 
250 

135 
250 

95 
250 

135 
135 

95 
135 

95 
95 

50 
50 

25 
25 

'Ratings based upon Class I operation per MIL-E-5400K. 

NOTES: 

Price 2 

$230 

230 

230 

230 

230 

230 

245 

245 

(1) MIL-S modules will meet all the environmental specifications of 
the MIL-E models except the ratings will be based upon max. am
bient temperatures as indicated. 

(2) All prices FOB Melville, N. Y. All prices and specificatipns 
subject to change without notice. 

iMii'h'ffitffjj SECTION 4000 

MIL-S RATINGS: 60 Hz operation1 

MIL-S-CS1 SINGLE OUTPUT MODELS 
3%2" X 3%2" X PVt6" 

Model 

MIL·S-CS1-0l 

MIL-S-CS1-02 

MIL-S·CS1-03 

MIL-S·CS1-04 

MIL-S-CS1-05 

VOLTAGE 
RANGE 

0·7 

0·18 

0-32 

0-60 

0-120 

MAXIMUM CURRENT (MA) AT 
AMBIENT TEMPERATURE 

40°C 50°C 60"C 71°C 

200 200 150 100 

95 95 95 80 

65 65 65 40 

35 35 35 25 

12 12 12 12 

MIL-S-CS2 SINGLE OUTPUT MODELS 

Price 2 

$115 

115 

115 

125 

125 

3%/' X 3%/' X 3%6" 

Model 

M I L-S-CS2-01 

MIL-S-CS2-02 

MIL-S-CS2-03 

MIL-S-CS2·04 

MIL-S-CS2·05 

VOLTAGE 
RANGE 

0-7 

0-18 

0-32 

0-60 

0-120 

MAXIMUM CURRENT (MA) AT 
AMBIENT TEMPERATURE 

550 455 350 240 

330 275 210 140 

240 205 155 95 

145 115 87 57 

50 50 45 3D 

Price 2 

$130 

130 

130 

140 

140 

MIL-S-CD2 DUAL OUTPUT MODELS 

Model 

M IL-S-C02·11 

MIL-S-C02-12 

MIL·S-C02-13 

MIL-S-C02·22 

MIL-S-C02·23 

MIL-S-C02-33 

MIL-S-C02-44 

MIL-S·C02-55 

VOLTAGE 
RANGE 

0-7 
0-7 

0-18 
0·7 

0-32 
0·7 

0-18 
0·18 

0-32 
0-18 

0-32 
0-32 

0-60 
0-60 

0-120 
0-120 

3%/' X 3%2" X 3%6" 
MAXIMUM CURRENT (MA) AT 

AMBIENT TEMPERATURE 

40"C 50"C 60'C 71°C 

300 
300 

160 
300 

120 
300 

160 
160 

120 
160 

120 
120 

65 
65 

30 
30 

240 
240 

130 
240 

95 
240 

130 
130 

95 
130 

95 
95 

52 
52 

30 
30 

175 
175 

100 
175 

70 
~75 

100 
100 

70 
100 

70 
70 

37 
37 

22 
22 

115 
115 

65 
115 

45 
115 

65 
65 

45 
65 

45 
45 

23 
23 

14 
14 

Price 2 

$230 

230 

230 

230 

230 

230 

245 

245 

OVERVOL TAGE PROTECTION MIL-E and MIL-S units 
(Separate OV required for each output) 

A~J. VOLT. 
Model RANGE Price 2 

MIL-C-OV-l0 3-24 VDC $30 

MIL-C-OV-ll 3-47 VOC 30 

MIL-C-OV-12 3-70 VOC 35 
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& LAMBDA 
~ ce. SUBSIDIARY 

ELECTRONICS CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, U'" NEW YORK 11746 TEL, 516-694-4200,TWX: 510,-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

LM Series Modular Power Supplies 
All silicon, programable, convection-cooled modules 
up to 150 volts, up to 33 amps. 

7 VERSATILE MODULES 

WITH 5 YEAR GUARANTEE 

• MEET MIL. ENVIRONMENT SPECS 
Specify Lambda with assurance of meeting military 
requ i rements 
• RFI-MIL-I-16910 
• Vibration: MIL-T-4807A 
• Shock: MIL-E-4970A Proc. 1 & 2 
• Humidity: MIL-STO-810 Meth. 5J7 
• Temp. Shock: MIL-E-5272C (ASG) Proc. 1 
• Altitude: MIL-E-4970A (ASG) Proc. 1 
• Marking: MIL-STO-130 
• Quality: MIL-Q-9858 
• Fungus Proofing (optional): 

all models available with MIL-V-173 varnish 
for all fungi nutrient components. 

• CONVECTION·COOLED 
No heat sinking or forced air required. Avoids heat 
sinking and reliability problems, and gives com
plete mounting freedom. 

• HIGHER RATINGS WITH FORCED AIR COOLING 
Convection-cooled design offers greatest oppor
tunity for increased ratings with forced air. Venti
lated construction affords substantial increases in 
rating with small amounts of air flowing through the 
power supply. Consult Factory for details. 

• THERMALLY PROTECTED AND 
SHORT·CIRCUIT PROOF 
Self-restoring current limiting and self-resetting 
thermostats protect supplies. 

• NO VOLTAGE SPIKES OR OVERSHOOT 
on turn-on, turn-Off, or power failure-for maxi
mum load protection. 

• WIDE INPUT VOLTAGE AND FREQUENCY RANGE 
Makes Lambda power supplies suitable for field 
gear and worst-case conditions so you need 
fewer special provisions. VAC, 105-132 55-65 
Hz. Delete 40'C rating foroperation at 47-55fHz. 
For operation at 360-440 Hz consult factory for 
ratings. (205-26& VAC, optional at no extra 
charge). 

• OVERVOLTAGE PROTECTION 
Available for all models up to 70 VDC, starting at 
$30. Positive safety for voltage-sensitive devices 
in,your load circuitry-and in a compact, low-cost 
accessory. 

• HIGH PERFORMANCE OPTION 
Better regulation, ripple, and temperature coeffi
cient for extra performance and safety margin in 
your system. All models available with these speci
fications at $15.00 surcharge: 

LINE REGULATION: .01 % + 1 mV 
LOAD REGULATION: .02% + 2mV 
RIPPLE AND NOISE: 0.5mV rms; 1.5mVp-to-p 

with 60 Hz input 
TEMP. COEFF.: .01%/·C 

A MODULE 
up to 120 volts 
up to 2.0 amps 

B MODULE 
up to 150 volts 
up to 3.8 amps 

C MODULE 
up to 150 volts 
up to 5.3 amps 

CC MODULE 
up to 150 volts 
up t011.0 amps 

D MODULE E MODULE EE MODULE 
up to 150 volts • up to 13.1 amps up to 150 volts • up to 22.0 amps , up to 150 volts • up to 33_amps 

LAMBDA PAGE 6 
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LM series 
modular power supplies 
wide range models 

Here's a quick way to check which LM 
zero and wide voltage range packages 
fit your needs 
Be sure to see page 10 for Fixed Voltage Range LM 
Series models from 3 to 150 volts. 

VOLTAGE RANGE 
PACKAGE SIZE 

B F C D E EE A 

o - 7 

o - 14 

o - 24 

o - 32 

o - 60 

o -120 

8.5- 14 

13 - 23 

22 - 32 

30 - 60 

Model 

LM-251 

LM-201 

LM-202 

LM-252 

LM-257 

LM-203 

LM-204 

LM-258 

LM-259 
LM-260 

LM-261 

LM-262 

LM-263 

LM-205 

LM-206 

LM-264 

LM-265 

LM-207 

LM-208 

LM-266 

LM-267 

LM-268 

ADJ. VOLT. MAX AMPS AT AMBIENT OF: 1 

RANGE VDC 40°C 50°C 60°C 71°C 

o 7 0.35 0.31 0.29 0.27 

0-7 0.85 0.75 0.70 0.55 

0-7 1.7 1.5 1A 1.1 

0-7 2.0 1.8 1A 1.1 

0-15 0.27 0.24 0.23 0.22 

0-15 OA5 DAD 0.38 0.28 

0-15 0.90 0.80 0.75 0.55 

0-15 1.2 1.1 1.0 0.80 

0-24 0.18 0.16 0.15 0.14 

0-24 0.35 0.30 0.25 0.20 

0-24 0.70 0.65 0.60 OA5 

0-24 0.80 0.75 0.70 0.60 

0-32 0.14 0.12 0.11 0.10 

0-32 0.25 0.23 0.20 0.15 

0-32 0.50 OA5 OAO 0.30 

0-32 0.66 0.60 0.50 0.32 

0-60 0.08 0.07 0.07 0.06 

0-60 0.13 0.12 0.11 0.08 

0-60 0.25 0.23 0.21 0.16 

0-60 0.35 0.31 0.28 0.25 

0-120 0.10 0.09 0.08 0.07 

0-120 0.15 0.14 0.12 0.11 

Package B 30/,6" X 410/,6" X 6112" 

G 

Model 
ADJ.VOLT.~~M~A~X_A_M~P~S~AT __ A~M~B~IEAN_T __ O~F~:~'.-

RANGE VDC 40°C 50°C 60°C 71"C 

LM-B-0-7 0-7 2.8 2.6 2.3 1.5 
LM-B-O-14 0-14 1.6 1.5 1.3 1.2 
LM-B-O-32 o 32 O.B 0.7 0.6 0.5 

LM-B-O-60 o 60 OA5 OA 0.35 0.3 

LM-217 8.5 14 2.1 1.9 1.7 1.3 

LM-218 13-23 1.5 1.3 1.2 1.0 
LM-219 22-32 1.2 1.1 1.0 0.8 

LM-220 30-60 0.70 0.65 0.60 0.45 

H 

Price 2 

$69 

79 

89 

99 

69 

79 

89 

99 

69 
79 

89 

99 

69 

79 

89 

99 

79 

89 

99 

109 

109 

119 

Price 2 

$109 

109 

109 

109 
119 

119 
119 

129 

Package C 30/,6" X 410/,6" X g:::;S" 

Model ADJ.VOLT.-..~M~A~X_A_M~P",S~A.T __ A~M~B~IE~N_T __ O~F~:~'.-
RANGE VDC 40°C 50°C 60°C 71°C Price 2 

LM-225 0-7 4.0 3.6 3.0 2.4 $139 

LM-C-O-14 0-14 2.2 2.0 1.B 1.5 139 

LM-C-0-32 0-32 1.1 1.0 0.90 0.80 139 

LM-C-0-60 0-60 0.60 0.55 0.50 0.45 139 

LM-226 8.5 14 3.3 3.0 2.5 2.0 139 

LM-227 13 23 2.3 2.1 1.7 1.4 139 

LM-228 22-32 2.0 1.8 1.5 1.2 139 
LM-22~9~·----~3~0~-~60~--~1~.1----71.~0----~0~.S~0----~0.~60~--~1~~:~ 

Package 0 410/,6" X 7112" X g3/S " 

Model 

LM-234 

LM-D-0-14 
LM-D-0-32 

LM-D-0-60 

LM-235 

LM-236 

LM-237 

LM-238 

MAX AMPS AT AMBIENT OF: 1 
ADJ.VOLT.-..~.-~~.-~~~ __ ~~ 

RANGE VDC 40·C 50°C 60°C 71°C 

0-7 8.3 7.3 6.5 5.5 

0-14 4.9 4.2 3.4 2.7 

0-32 2.5 2.1 1.7 1.3 

o 60 1.3 1.1 0.95 0.75 

8.5 14 7.7 6.8 6.0 4.8 

13-23 5.S 5.1 4.5 3.6 

22-32 5.0 4.4 3.9 3.1 

30-60 2.6 2.3 2.0 1.6 

Package E 410/,6" x 7V2" x 11 ~s" 

. Model ADJ.VOLT.-..~M~A_X_A~M",P~S.A_T_A~M~B~IE_N_T_O~F~:~'.-
RANGEVDC 40°C 50°C 60°C 71°C 

LM-E=t-7 0-7 12.0 10.5 8.5 6.8 

LM-E-0-14 0-14 7.4 6.4 5.2 4.1 

Price 2 

$199 

199 

180 

239 

199 

209 

219 

239 

Price' 

$249 

249 

LM-E-O-32 0 32 3.7 3.2 2.6 2.1 249 
LM-E-0-60;.-------;;-o-,60~-2-.1----{7---1.4~--1.1-----249 

Package EE 410/,6" x 7V:i" x 17" 
ADJ. VOLT. MAX AMPS AT AMBIENT OF: 1 

Model RANGE VDC 40. 50° 60° 71 ° Price 

LM-EE-0-7 0-7 16 13.5 11.2 9.2 $320 

LM-EE-0-14 0-14 10.2 S.6 7.3 6.1 320 

LM-EE;-0-32 0 32 5.2 4.4 3.8 3.2 320 
---LM--~E~E--0--6-0------~0~-~0.----2~.~7----~2~.45'----~2~.1~5--~1-.~85~--~3~2O·:-

NOTES: 

I CURRENT RATING IS FROM ZERO TO 1 MAX. CURRENT RATING 
APPLIES OVER ENTIRE OUTPUT VOLTAGE RANGE. CURRENT RATING 
APPLIES FOR INPUT VOLTAGE 105-132 VAC 55-65 HZ. FOR OPERA
TION AT 47-55 HZ DELETE 40°C RATING. FOR OPERATION AT 360-
440 HZ CONSULT FACTORY FOR RATINGS AND SPECIFICATIONS. 

2 PRICES F.O.B. FACTORY, MELVILLE, N. Y. ALL SPECIFICATIONS 
AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Overvoltage Protectors 
Model Adj. Voll Range Price 

LM-OV-l 3-8V $30 

LM-OV-2 6-20V 30 

LM-OV-3 18-l0V 30 

LM-OV-7 (for EE pkg.) 3-8V 75 

LM-OV-B (for EE pkg.) 6-20V 75 

LM-OV-9 (for EE pkg.) 18-l0V 75 

LAMBDA PAGE 7 
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& LAMBDA 
A e SUBSIDIARY 

ELECTRONICS CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, L.I., NEW YORK 11746 TEL. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

LM series modular power supplies-fixed voltage models 
SEE NOTES 1 AND 2 ON PAGE 9 

Package B 3~6" x 41~6" X 6V2" Package 0 41~6" x 7V2" x 93A!" 
ADJ. VOLT. MAX AMPS AT AMBIENT OF: 1 ADJ. VOLT. MAX AMPS AT AMBIENT OF: 1 

Model RANGEVDC 4O·C 50·C &O·C 71·C Price' Model RANGE VDC 4O·C 50·C &O·C 71·C Price' 
LM-B·3 3 ±50/o 3.8 3.3 2.6 1.6 $119 LM-D-3 3 ±5'1o 13.1 11.3 9.2 6.2 $209 
LM·B·3-P-& 3.6±S"/, 3.8 3.3 2.6 1.6 119 LM-D-3-P-& 3.6±5'1o 13.1 11.3 9.2 6.2 209 
LM-B·4 4 ±5O/o 3.8 3.3 2.6 1.6 119 LM·D·4 4 ±5O/o 13.1 11.3 9.2 6.2 209 
LM·B·4·P·5 4.5±5'1o 3.7 3.2 2.5 1.5 119 LM·D·4·P·5 4.5±5'1o 13.1 11.3 9.2 6.2 209 
LM·B·5 5 ±5O/o 3.7 3.2 2.5 1:5 119 LM·D·5 5 ±5O/o 12.6 10.8 9.2 6.1 209 
LM·B·& 6 ±5O/o 3.2 2.9 2.4 1.4 119 LM·D·& 6 ±50/o 12.4 10.6 8.9 6.0 209 
LM·B·8 8 ±50/o 3.2 2.9 2.4 1.4 119 LM·D·8 8 ±S"/, 12.2 10.3 8.8 5.9 209 
LM·B·l0 10 ±50/o 2.7 2.5 2.2 1.4 119 LM·D·l0 10 ±50/o 10.8 9.7 8.5 5.7 209 

--
LM·B·12 12 ±58/, 2.5 2.3 2.1 1.3 119 LM·D·12 12 ±5'1o 10.0 9.2 8.3 5.7 209 
LM·B·15 15 ±5O/o 2.2 2.0 1.8 1.3 119 LM·D·15 15 ±50/o 9.0 8.4 7.9 5.3 219 
LM·B·18 18 ±5O/o 2.0 1.8 1.7 1.3 119 LM·D·18 18 ±50/o 7.9 7.4 6.9 5.0 219 

-
LM·B·20 20 ±50/o 1.8 1.6 1.5 1.2 119 LM·D·20 20 ±S"/, 7.4 6.9 6.5 4.9 219 
LM·B·24 24 ±5O/o 1.4 1.3 1.2 1.1 119 LM·D·24 24 ±5O/o 6.7 6.3 5.8 4.8 219 
LM·B·28 28 ±5O/o 1.3 1.2 1.1 1.0 119 LM·D·28 28 ±5O/o 6.0 5.6 5.2 4.7 219 
LM·B·36 36 ±5O/o 1.1 1.0 0.90 0.85 119 LM·D·36 36 ±S"/, 5.4 5.0 4.7 4.3 239 
LM·B·48 48 ±5O/o 0.9 0.85 0.80 0.75 119 LM·D·48 48 ±5% 4.1 3.9 3.6 3.1 239 
LM·B·l00 100 ±5O/o 0.37 0.34 0.30 0.28 139 LM·D·l00 100 ±5% 1.7 1.5 1.3 1.1 239 
LM·B·120 120 ±5O/o 0.30 0.28 0.25 0.23 139 LM·D·120 120 ±5O/o 1.5 1.3 1.1 1.0 239 
LM·B·150 150 ±5O/o 0.25 0.23 0.20 0.19 139 LM·D·150 150 ±s% 1.1 1,0 0.90 0.80 239 

Package C 3~6" x 41~6" x 9%" Package E 41~6" x 7V2" X 11~8" 
ADJ. VOLT, MAX AMPS AT AMBIENT OF: 1 ADJ. VOLT. MAX AMPS AT AMBIENT OF: 1 

Model RANGEVDC 40·C 50·C &O·C 71·C Price' Model RANGE VDC 4O·C 50·C &O·C 71·C Price' 
LM·C·3 3 ±s% 5.3 4.6 3.7 2.5 $139 LM·E·3 3 ±50/o 22.0 20.0 16.5 10.0 $2&9 
LM·C·3·P·6 3.6".5'10 5.2 4.5 3.6 2.5 139 LM·E-3·P·& 3.6±5'1o 21.0 19.0 16.5 10.0 269 
LM"C·4 4 ±S"/, 5.2 4.5 3.6 2.5 139 LM·E·4 4 ±5O/o 21.0 19.0 16.5 10.0 269 
LM·C·4·P·5 4.5±5'1o 5.1 4.4 3.5 2.4 139 LM·E·4·P·5 4.5±5'1o 20.0 18.0 16.4 10.0 269 

. LM·C·5 5 ±5O/o 5.1 4.3 3.4 2.4 139 LM·E·5 5 ±s% 2tl.0 18.0 16.4 10.0 269 
LM·C-6 6 ±5O/o 4.8 4.1 3.3 2.4 139 LM·E·6 6 ±5O/o 19.0 17.3 15.6 10.0 269 
LM·C·8 8 ±5'1o 4.6 3.9 3.2 2.1 139 LM·E·8 8 ±S"/, 18.0 16.4 14.7 10.0 269 
LM·C·l0 10 ±s% 4.2 3.6 3.0 2.0 139 LM·E·l0 10 ±S'O/o 16.0 14.5 13.0 9.5 269 
LM·C·12 12 ±50/o 4.0 3.5 2.9 1.9 139 LM·E·12 12 ±S"/, 15.0 13.6 12.3 9.5 269 
LM·C·15 15 ±5O/o 3.5 3.2 2.8 1.9 139 LM·E·15 15 ±S"/, 14.0 12.7 11.5 8.6 269 
LM·C·18 18 ±5O/o 3.2 3.0 2.7 1.9 139 LM·E·18 18 ±50/o 13.0 11.8 10.6 8.6 269 
LM·C·20 20 ±5O/o 3.1 2.9 2.6 1.8 1~9 LM·E·20 20 ±50/o . 12.0 10.9 9.8 8.5 2&9 
LM-C·24 24 ±S% 2.5 2.4 2.2 1.5 139 LM·E·24 24 ±5% 11.0 10.0 9.0 7.6 2&9 
LM-C·28 28 ±5O/o 2.3 2.1 2.0 1.4 139 LM·E·28 28 ±50/o 10.0 9.0 8.0 7.1 269 
LM·C·36 36 ±S"/, 2.0 1.8 1.7 1.3 159 LM·E·3& 36 ±S"/, 8.0 7.3 6.5 5.7 269 
LM·C·48 48 ±5'1o 1.6 1.4 1.3 1.0 159 LM·E·48 48 ±5% 6.0 5.4 4.9 4.3 299 
LM·C·l00 100 ±5O/o 0.55 0.51 0.4'7 0.42 159 LM·E·l00 100 ±5O/o 2.0 1.7 1.6 1.5 299 
LM·C·120 120 ±5'1o 0.49 0.45 0.42 0.38 159 LM·E·120 120 ±5O/o 1.7 1.5 1.4 1.2 299 
LM·C·150 150 ±5O/o 0.39 0.36 0.33 0.30 159 LM·E.150 150 ±50/o 1.4 1.3 1.2 1.0 299 

Package CC 41~6" x 41~6" X 9%" Package EE 41~6" x 7V2" X 17" 
ADJ. VOLT. MAX AMPS AT AMBIENT OF: 1 ADJ. VOLT. MAX AMPS AT AMBIENT OF: 1 

Model RANGEVDC 4O·C 50·C 60·C 71·C Price' Model RANGEVDC 4O·C 50·C 60·C 71·C Price 2 

LM·CC·3 3 ±50/o 11.0 9.4 8.2 5.5 $179 LM·EE·3 3 ±5% 33.0 29.0 25.0 20.5 $320 
LM·CC·3·P·6 3.6±S"/, 11.0 9.4 8.2 5.5 179 LM·EE·3·P·6 3.6±5'1o 32.0 26.0 22.0 18.3 320 
LM·CC·4 4 ±5O/o 11.0 9.4 8.2 5.5 179 LM-EE·4 4 ±5O/o 32.0 26.0 22.0 18.3 320 
LM·CC·4·P·5 4.5±5'1o 10.5 9.0 8.0 5.5 179 LM·EE·4·P·5 4.5±5'/, 31.0 24.6 20.8 17.3 320 
LM·CC·5 5 ±50/o 10.5 9.0 8.0 5.5 179 LM·EE·5 5 ±s% 31.0 24.6 20.8 17.3 320 
LM·CC·6 6 ±50/o 9.0 8.4 7.7 5.5 179 LM·EE·6 6 ±50/o 30.0 24.6 20.8 17.3 320 
LM-CC-8 8 ±5% 8.5 7.9 7.2 5.5 179 LM·EE·8 8 ±50/o 28.0 23.5 19.7 16.5 320 
LM·CC·l0 10 ±50/o 7.5 7.0 6.3 5.0 179 LM·EE·10 10. ±5'1o 24.0 20.4 16.8 13.8 320 
LM·CC·12 12 ±50/o 7.3 6.8 5.9 4.7 179 LM·EE·12 12 ±5fJ/o 21.0 19.0 16.1 13.2 320 
LM·CC·15 15 ±50/o 6.0 5.6 5.1 4.3 179 LM·EE·15 15 ±S"/, 19.0 18.0 15.5 12.7 320 
LM·CC·18 18 ±50/o 5.5 5.1 4.7 4.1 179 LM·EE·18 18 ±50/o 16.5 14.8 12.4 10..1 320 
LM·CC·20 20 ±50/o 5.0 4.6 4.2 3.6 179 LM·EE·20 20 ±50/o 15.2 13.7 11.8 9.7 320 
LM·CC·24 24 ±S"/, 4.0 3.7 3.4 3.0 179 LM·EE·24 24 ±50/o 14.0 12.5 10.8 9.0 320 
LM·CC·28 28 ±50/o 3.5 3.4 3.1 2.8 179 LM·EE·28 28 ±50/o 13.0 11.5 9.8 8.2 320 
LM·CC·36 36 ±50/o 3.0 2.9 2.7 2.4 199 LM·EE·36 36 ±50/o 10.4 9.8 8.6 7.1 320 
LM·CC·48 4'8 ±5O/o 2.5 2.4 2.2 1.9 199 LM·EE·48 48 ±50/o 7.7 7.1 6.5 5.4 320 
LM·CC·l00 100 ±5O/o 1.0. 0.96 0..90 0.80 199 LM·EE·l00 100 ±5O/o 3.3 3.0 2.5 2.1 350 
LM·CC·120 120 ±50/o 0.9 0.86 0.80 0.70 199 LM·EE·120 120 ±50/o 3.0 2.7 2.2 1.9 350 
LM·CC·150 150 ±50/o 0.7 0.67 0..62 0.55 199 LM·EE·150 150 ±S"/, 2.2 2.0 1.75 1.50 350 
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LM series power modules A-EE 
performance data 

DC OUTPUT: 
Voltage Range For voltage ranges see 

pages 9 and 10. 

Regulated Voltage. 
Regulation (line) 0.05% plus 4 mV for line var

iations from 105-132 VAC. 
0.01% plus 1.0 mV for line 
variations from 105-132 VAC. 
(Y option) 

(load) 0.03% plus 3 mV load varia
tions from 0 to full load. 
0.02% plus 2 mV for load vari
ations frorT" 0 to full load. (Y 
option) 

Remote 
Programing 

Resistance ..... 200 ohms/volt, nominal 
Voltage ........ Volt per volt 

Ripple and Noise .. 1 mV RMS, 3 mV p to p with 
either pos. or neg. terminal 
grounded. 
0.5 mV RMS, 1.5 mV p to p 

Temperature with 60 Hz input. (Yoption) 

coefficient ..... 0.03%/oC. 0.01 %/oC (Yoption) 

AC INPUT: Line .... 105-132 VAC: 417-440 Hz. 
40°C rating not applicable for 50 
Hz. operation. 
Power: 
LM 251,257,259, 

263, 265 ............ 20 watts(1) 
LM 201,203, 260, 

205, 207, 267 . . . . . . .. 30 watts(l) 
LM 202, 204, 261 , 

206, 208, 268 . . . . . . .. 60 watts(1) 
LM 252, 258, 262, 

264, 266 .......... " 70 watts(l) 
Package B Models.... 80 watts(1) 
Package C Models .... 140 watts(1) 
Package CC Models .... 220 watts(1) 
Package D Models .... 300 watts(1) 
Package E Models .... 450 watts(l) 
Package EE Models .... 750 watts(1) 
{l)With output loaded to 40'C rating, input 132 VAC 
and 55-65 Hz 

AMBIENT OPERATING 
TEMPERATURE: 

Continuous duty from -20°C 
to +71°C ambient with cor
responding load current 
ratings for all modes ot 
positions. 

High Performance Option 
Add Suffix "-Y"-AII models available with these spe
cifications tor $15.00 extra: Line regulation .01 % + 
1 mV; Load regulation .02% + 2 mV; Ripple and 
Noise-with 60 Hz input: V2 mV rms; 1 V2 mV p to p; 
Temp. Coetf .. 01 %/'C 

&GUARANTEED FOR 5 YEARS 

STORAGE TEMPERATURE: -55°C to +85°C. 

OVERLOAD PROTECTION: 
Thermal ......... Thermostat; automatic reset 

when over-temp condition is 
eliminated. 

Electrical: 
External Overload 
Protection ....... Fixed, automatic electronic 

current limiting circuit limits the output cur
rent upon external overloads, including short 
circuit, thereby providing protection for load 
as well as power supply. 

INPUT & OUTPUT CONNECTIONS: 
Heavy duty terminal block on rear of chassis. 

CONTROLS: 
DC output 
control .......... Simple screwdriver voltage 

adjustment over entire .voltage range. 

Remote Sensing .. Provision is made for remote 
sensing to eliminate effect of power output 
lead resistance on DC regulation. 

PHYSICAL DATA: 
Weight .......... A Package Models 

5lbs. net; ...... 6 Ibs. ship. 
B Package Models 
6 Ibs. net; ...... 7 Ibs. ship. 
C Package Models 
9 Ibs. net; ..... 10 Ibs. ship. 
CC Package Models 
15 Ibs. net; .... 17Ibs. ship. 
D Package Models 
20 Ibs. net; .... 23 Ibs. ship. 
E Package Models 
28 Ibs. net; '" .31 Ibs. ship. 
EE Package Models 
37 Ibs. net; ... .47 Ibs. ship. 

Finish ........... A, B, C, CC, D, E and EE 
Packages-Grey, FED. STD. 595 No. 26081. 

Mounting ........ Three surfaces, each with 
tapped mounting holes, can be utilized for 
mounting A, B, C, CC, and D Package Models. 

AC Input Option 
Add Suffix "-V"-AII units are available with 205-265 
VAC,47-440 Hz at no extra charge. (40°C rating not 
applicable.) 
Fungus Proofing Option 
Add Suffix "-R"-AII models can be obtained with 
MIL-V-173 varnish for all fungi nutrient components 
at $10.00 surcharge. 
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& LAMBDA 
A e SUBSIDIARY 

ELECTRONICS CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, L.I., NEW YORK 11746 TEL. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

LM SERIES FULL RACK POWER SUPPLIES 
Deliver Up To 150 Volts, Up To 150 Amps 
In Compact Convection-Cooled Packages 

Package F 
up to 150 volts/up to 48 amps 

Package G 
up to 150 volts/up to 95 amps 

QUALITY COMPONENTS 

LM Series Full Rack Power Supplies are available with volt

ages Lip to 150 VDC, currents up to 150 amps, They are 

offered in three package sizes all of which fit into a standard 

19" rack, There are 46 fixed voltage range models and 3 wide 

range models, avai lable metered or non-metered with optional 

built-in overvoltage protection, Meters and overvoltage pro

tection are standard equipment on H packages and are avail

able as options on F and G packages, 

Package H 
up to 12 volts/up to 150 amps 

computer grade hermetically sealed lO-year life electrolytic capacitors 

Drop-down front panel exposes meters, controls and front electrical 
connections for servicing 

MIL-R-26 type wire wound resistors and MIL-R-22684 type film resistors 
mounted on circuit boards behind front panels 

Line input fuse easily accessible from the front 

Top completely removab Ie 

MIL-T-27 Grade 6 transformers 

MIL-W-l6878 wire 

AII·silicon hermetically sealed, internally mounted semiconductors 

Hinged back exposes all rear connections for servicing 

Convection-cooled heat-sink fins 

G PACKAGE SHOWN 
CONVECTION-COOLED 

OTHER FEATURES 
• CONVECTION-COOLED DESIGN 

offers greatest opportunity for increased ratings with forced air, 
Ventilated construction affords substantial increases in rating with 
small amounts of air flowing through the power supply. Consult 
Factory. 

• WIDE INPUT VOLTAGE AND FREQUENCY RANGE 
Makes Lambda power supplies suitable for field gear and worst-case 
conditions so you need fewer special provisions. 105-132 VAC, 
45-440 Hz with 10% derating for 50 Hz (205-265 optional at no 
extra charge). 

• OVERVOLTAGE PROTECTION 
Built-in overvoltage protection is standard on all package H models 
and available as an option on all package F and G models up to 
70 VDC. To order for F and G packages, add suffix "-OV" to model 
number and add $90. to price. Price of package H models includes 
overvoltage protection. 

• THERMALLY PROTECTED AND SHORT-CIRCUIT PROOF 
Self-restoring current limiting and self-resetting thermostats pro
tect supplies. 

• NO VOLTAGE SPIKES OR OVERSHOOT 
on turn-on, turn-off, or power failure-for maximum load protection. 

• HIGH PERFORMANCE SPECIFICATIONS 
Better regulation, ripple, and temperature coefficient for extra 
performance and safety margin in your system, 

The following specifications are standard for all package H 
models and are included in the price. All package F and G units are 
avai lable with these specifications at a $15. surcharge. 
LINE REGULATION, .01% +lmV 
LOAD REGULATION, .02% +2mV 
RIPPLE AND NOISE, with 60 Hz input; 0,5mV rms; 1.5mV p·To·p 
TEMPERATURE COEFFICIENT,,01 %rC 
Add suffix "·Y" to package F and G model numbers. 
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LM SERIES FULL RACK FIXED VOLTAGE MODELS 
Package F 3Y2" x 19" X 16Y2" 

Adj. Volt. MAX. AMPS AT AMBI ENT OF' 
Model Range voe 4o·-C- 500C 60·e·· 71.& 

LM·F·3 3±5% 48.0 42.0 34.0 25.0 
LM·F·3·P·6 3.6±5% 48.0 42.0 34.0 25.0 
LM·F·4 4 ±5% 48.0 42.0 34.0 25.0 
LM·f·4·P·5 4.5±5% 48.0 42.0 34.0 25.0 
LM·f·5 5 ±5% 48.0 41.0 33.0 25.0 
LM·F·6 6±5% 47.0 40.0 32.0 24.0 
LM·F·8 8 ±5% 44.0 37.0 30.0 23.0 
LM·F·10 10 ±5% 38.0 33.0 27.0 21.0 
LM·F·12 12 ±5% 33.0 28.0 22.0 17.0 
LM·F·15 15 ±5% 25.0 22.0 18.0 14.0 
LM·F·18 18 ±5% 25.0 22.0 18.0 14.0 
LM·f·20 20 ±5'Y~ 23.0 20.0 17.0 13.0 
LM·F·24 24±5% 20.0 17.0 14.0 11.0 
LM·F·28 28 ±5% 19.0 16.0 13.0 10.0 
LM·F·36 36 ±5% 13.0 11.0 10.0 7.5 
LM·F·48 48 ±5% 10.0 9.0 7.5 6.0 
LM·F·l00·M 100 ±5% 4.3 3.6 3.0 2.3 
LM·F·120·M 120 ±5% 3.7 3.1 2.6 1.9 
LM·F·150·M 150 ±5% 3.1 2.6 2.1 1.6 

Package G 5%" x 19" x 16Y2" 

Adj. Volt. MAX. AMPS AT AMBI ENT OF' 
Model Range VDe 40·e 50·e so·e 71·e 

LM·G·3 3 ±5% 95.0 80.0 62.0 45.0 
LM·G·3·P·6 3.6±5% 85.0 80.0 62.0 45.0 
LM·G·4 4±5% 85.0 80.0 62.0 45.0 
LM·G·4·P·5 4.5±5% 85.0 80.0 62.0 45.0 
LM·G·5 5 ±5% 80.0 75.0 62.0 45.0 
LM·G·6 6 ±5% 80.0 75.0 62.0 45.0 
LM·G·8 8±5% 68.0 62.0 53.0 41.0 
LM·G·l0 10 ±5% 64.0 53.0 44.0 35.0 
LM·G·12 12 ±5% 56.0 46.0 37.0 29.0 
LM·G·15 15 ±5% 45.0 42.0 36.0 28.0 
LM·G·18 18 ±5% 38.0 34.0 28.0 21.0 
LM·G·20 20 ±5% 35.0 32.0 28.0 21.0 
LM·G·24 24 ±5% 32.0 26.0 21.0 16.0 
LM·G·28 28 ±5% 28.0 25.0 21.0 16.0 
LM·G·36 36 ±5% 22.0 20.0 16.0 13.0 
LM·G·48 48 ±5% 17.0 14.0 12.0 9.0 
LM·G·l00·M 100 ±5% 7.5 7.0 6.0 5.0 
LM·G·120·M 120 ±5% 6.5 6.0 5.4 4.4 
LM·G·150·M 150 ±5% 5.5 5.2 4.5 3.7 

Price' 

$450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
500 
500 
530 
530 
530 

Price2 

$575 
575 
575 
575 
575 
575 
575 
575 
525 
525 
525 
525 
525 
525 
575 
600 
680 
680 
680 

Package H 7" x 19" x 18%" 

Adj. Volt. MAX. AMPS AT AMBI ENT OF' 
Model Range VDe 4O·e 50·e 60·e 71·e 

LM·H·3·0Y· Y·M 3 ±5% 150 140 125 91 
LM·H·3·P·6·0Y·Y·M 3.6±5% 130 109 90 69 
LM·H·4·0Y·Y·M 4 ±5% 135 118 100 74 
LM·H·4·P·5·0Y·Y·M 4.5±5% 120 104 84 66 
LM·H·5·0Y·Y·M 5±5% 130 110 90 70 
LM·H·6·0Y·Y·M 6 ±5% 117 100 84 66 
LM·H·l0·0Y·Y·M 1O±5% 95 83 69 56 
LM·H·12·0Y·Y·M 12 ±5% 90 77 63 50 

Wide Voltage Models 
Package F 3%" x 19" x 16%" 

Adj. Volt. MAX. AMPS AT AMBI ENT OF' 
Model Range VDe f-,tOoci50·e ., 60·e .. T 71·e-

LM·F·O·7 0-7 25.0 1 21.0 117.0 1 14.0 

Package G 5%" x 19" x 16Y2" 

Adj. Volt. MAX. AMPS AT AMBI ENT OF' 
Model Range VDe -40·e 1 50·e 1 60·e 1 woe-

LM·G·O·7 0-7 35.0 1 29.0 124.0 1 20.0 

Package H 7" x 19" X 18%" 

Adj. Volt. MAX. AMPS AT AMBIENT OF' 
Model Range VDe 40·e 1 so·e 1 60·e .1 71·e 

LM·H·O·7·0Y·Y·M 0-7 52 1 46 1 37 .1 30 

NOTES: 

'CURRENT RATING IS FROM ZERO TO I MAX. 

Price' 

$995 
995 
995 
995 
995 
995 
995 
995 

Price' 

$450 

Price2 

$575 

Price' 

$875 

CURRENT RATING APPLIES OVER ENTIRE OUTPUT VOLTAGE RANGE. 

CURRENT RATING APPLIES FOR INPUT VOLTAGE 105-132 VAC 
55·65 HZ. 

FOR OPERATION AT 45·55 HZ DELETE 40°C RATING. 

FOR OPERATION AT 360·440 HZ CONSULT FACTORY FOR RATINGS 
AND SPECIFICATIONS. 

'PRICES OF F AND G PACKAGES ARE NON-METERED MODELS, 
EXCEPT FOR MODEL NUMBERS FOLLOWED BY SUFFIX "-M". FOR 
METERED MODELS ADD SUFFIX "·M" TO MODEL NUMBER AND 
$30.00 TO PR ICE. 

PACKAGE H MODELS ARE AVAILABLE ONLY WITH OVERVOLTAGE 
PROTECTION, HIGH·PERFORMANCE OPTION, AND METERS, ALL OF 
WHICH ARE INCLUDED IN THE PRICE. 

PRICES F.O.B. FACTORY, MELVILLE, N. Y. ALL SPECIFICATIONS 
AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

ACCESSORIES AND PERFORMANCE OPTIONS FOR LM SERIES POWER SUPPLIES 
Meters - LM-F and LM·G packages are full rack power supplies avail
able metered or non·metered. For metered models, add new suffix 
"·M" to the model number and add $30. to the non·metered price. 
Meters are standard equipment on all LH packages and are included 
in the price. 

Overvoltage Protection - F and G packages are available with built·in 
crowbar type overvoltage protection up to 70 VDC. To order over
voltage protection for F and G packages, add suffix "-OV" to the model 
number and add $90. to the price. Overvoltage protection is standard 
equipment on package H models and is included in the price. 

To order F, G and H packages with both overvoltage and meters 
specify by adding suffix "-OV·M" to model number. 

Examples LM-G-3-0V-M LM-F-4-0V-M 

Chassis Slides 
F, G and H packages are available with mounted chassis slides. Add 
suffix "·CS" to model number, and add $60. to the price of F and G 
models, $100. to the price of H mOdels. 

High Performance Specifications 
All models avai lab Ie with these specifications: 

Line regulation: .01% +lmV 
Load regulation: .02% +2mV 
Ripple and Noise: 0.5mV rms; 1.5mV p-to-p with 60 Hz input 
Temperature Coefficient: .01 %/oC 

These high performance specifications are standard for all package 
H models and are included in the price. To order as an option on 
F and G packages, add suffix "-Y" to the model number and add 
$15.00 to the price. 
AC Input Option 
All models are available with 205--265 VAC input voltage at no extra 
cost. Add suffix "-V" to model number. (40°C rating not applicable.) 
Fungus Proofing Option 
All models available with fungus proofing with MIL-V-173 varnish for 
all fungi nutrient components. 
To order add suffix "-R" to model number and add $15. to the price 
of F, G and H package models. 
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& LAMBDA 
A cS SUBSIDIARY 

ELECTRONICS CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, L.I., NEW YORK 11746 TEl. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

LM SERIES FULL RACK POWER SUPPLIES - F, G, H 
PERFORMANCE DATA 

Voltage Range For voltage ranges see 
pages 28,29 

Regulated Voltage. 
Regulation (line) 0,05% plus 4mV for line vari

ations from 105-132 VAC, 
0,01% plus 1.0 mV for line 
variations from 105-132 
VAC. (Y option) * 

(load) 0.03% plus 3 m V load varia
tions from 0 to full load. 
0.02% plus 2 mV for load 
variations from 0 to full load. 
(Y option)-l(' 

Remote 
Programing 

Resistance ..... 200 ohms/voltl nominal 
Voltage ........ Volt per volt 

Ripple and Noise .. 1 mV RMS, 3 mV p to p with 
either pos. or neg. terminal 
grounded. 

Temperature 

0.5 mV RMS, 1.5 mV p to p 
with 60 Hz input. (Y option)* 

coefficient ..... 0.03%rC. 
0.01%rC. (Yoption)* 

Line .. 105-132 VAC: 45-440 Hzwith 
10% derating for 50 Hz operation. 
Power: 
Package F Models.... 900 watts(1) 
Package G Models .... 1300 watts(1) 
Package H Models .... 2200 watts(1) 
(1lWith output loaded to 40°C rating, 
input 132 VAC and 55-65 Hz 

Continuous duty from -20°C 
to +71 °c ambient with cor
responding load current 
ratings for all modes of 
operation, and all mounting 
positions. 

Add Suffix "-Y", All F and G models available with 
these specifications for $15.00 extra: Line regulation 
.01 +1 mY; Load regulation .02% + 2 mY; Ripple 
and Noise-with 60 Hz input: V2 mV rms; 1 V2 mV 
p to p; Temp. Coeff .. 01 % DC. These specifications 
are standard on all H packages and are included in 
the price. 

Thermal ......... Thermostat; automatic reset 
when over-temp condition is 
eliminated. 

Electrical: 
External Overload 
Protection ....... Fixed, automatic electronic 

current limiting circuit limits 
the output current upon ex
ternal overloads, including 
short circuit, thereby pro
viding protection for load as 
well as power supply. 

DC output 

Heavy duty terminal block 
on rear of chassis. 

control ......... _ Simple screwdriver voltage 
adjustment over entire volt
age range. 

Remote Sensing .. Provision is made for remote 
sensing to eliminate effect 
of power output lead resist
ance on DC regulation. 

Voltmeter and ammeter on 
metered models of pack
ages F, G and H. 

Weight .......... F Package Models 
54 Ibs_ net; .... 64 Ibs. ship_ 
G Package Models 
72 Ibs. net; .... 84Ibs. ship. 
H Package Models 
110 Ibs. net; .. 145 Ibs. ship_ 

Finish ........... F, G and H Package Front 
Panels- Brushed aluminum 
clear anodiz~d panels with 
grey inlay (standard). 

Add Suffix "-V"-AII units are available with 205-265 
VAC, 45-440 Hz at no extra charge. (40°C rating not 
appl icable.) 

Add Suffix "-R"-AII models can be obtained with 
MIL-V-173 varnish for all fungi nutrient components 
at $15.00 su rcharge. 
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Accessories lor use -with Lambda 
LM Series A, B, C, CC, D and E Packages. 

lRA-S 
31(," height by 27/,," depth. Price $35.00 

lRA-4 
-,',S" height by 14" depth. (For use with 
chassis slides) Prir (' S(,o.O() 

LRA-5 and LRA-4 mount the following 
combinations of LM models: 

up to 4 A [lackage sizes 
.1 B or 3 e package sizes 
2 A and 1 Bar 1 e package sizes 

lRA-3 
5 '!/' height by 27/,," depth. Price $35.00 

lRA-6 
5 '!/' height by 14" depth. (For use with 
chassis slides) Price $60.00 

LRA-3 and LRA-6 mount the following 
combinations of LM models: 

up to 4 A, B or e package sizes 
.3ee package sizes (only in LRA-6) 
2D or 2E package sizes 
2A, B or e and1 ce or 1 D or 1 E 
package sizes 
1 CC and 1 D or 1 E package sizes 
1 D and 1 E package sizes 

CHASSIS SlI DES 
FOR RACK ADAPTERS 
Rack adapters LRA-4 and lRA-6 are 
available with chassis slides mounted 
(LAMBDA No. KHT-34-0031 . 
Add suffix "-CS" to rack anapter model 
number and $50 to price. 

OVERVOLTAGE PROTECTION ACCESSORY 
ADJUSTABLE CROWBAR TYPE-$30 

Mounting provisions provided ... 2-terminal connection For use with A, 

Adj. Volt. B, C, ec, D and 

Model 'I .• ,::~I LM-OV-l 
LM-OV-2 

Range Size: H x W x D Price 
$30 
$30 
$30 

E Package LM 
power supplies 
with adjustable 
voltage ranges up 
to 70 VDC. LM-OV-3 

3- 8 v 

6-20 v 
18-70 v 

1 Y4" x 3%" x!1J" 
1 Yt," x 3%" x!1J" 
1 V;," x 3%" x Ys" 

Packages F, G and H are available with overvoltage protection built-in ... see page 9. 

1;4 RACK METERED PANElS for use with rack adapters 
(Include voltmeter. ammeter. screwdriver voltage adjust. switch, pilot light, fuse, fanning 
strip and cabling ior conneCllon to the moduie, and an auxiliary terminal board for cus
tomers' external connections) 

Model MP-3 .. . 3112" height 
... for use with LM 
Packages A, Band C ... 
Price $4S.()() 

Model MP-5 ... 5\0;" height 
... for use with LM 

Packages A, B, C. ec. D and 
E. Price $4'i.O() 

1;4 RACK NON-METERED PANElS for use with rack adapters 
(Include screwdriver voltage adjust. switch. pilot light. fuse, fanning strip and cabling for 
conneclion to the moduie. anu an aux:iary terminal board for customers' external 
connections) 

Model P-3 ... 3112" height 
... for use with LM 
Packages A, Band C . 
I'rlce $2:>.()() 

BLANK PANELS 

Model LBP-60 3Y2" height. 1~ rack 
Model lBP-50 31;2" height, Y2 rack 
ModellBP-30 31;2" height, full rack 

ModellBP-10 511," height, l!, rack 

ModellBP-20 511," height, 1;2 rack 

Model lBP-40 S~'1" height, full rack 

F, G and H PACKAGES 

• Model P-5 ... 511," height 
... for use with LM 

Packages A, B, C. ec. D and 
E ... Price $25.00 

Price $5.00 (For use with 
Price 10.00 rack adapters 
Price 10.00 LRA-4 and LRA-S) 

Price $5.00 (For use with 
Price "10.00 rack adapters 
Price 10.00 LRA-3 and LRA-6) 

.•..•.. ~.:.!.: .. I .. i.· ... · ....•.. , ..... ~.·· .•..•... I ... : ... :.l .... !.·. ;.. • ·"IiI' • 
, .,',*,-.-._. __ . __ .,," , .. , .. '? __ ,_, ....... _. ___ ,C,,,,,,,, 't ..• 

These are full rack power supp,lies available metered or.non-metered.Overvoltage 
protection and mounted chassIs slides are available as options. 

Consult factory for additional accessories. Prices subject to change without notice. 
LAMBDA PAGE 13 

eem I 1969 See YELLOW SECTION for Local Offices, Phones 2027 



SECTION 4000 M,l",,,. 
A A e, SUBSIDIARY 

ill LAMBDA ELECTRONICS CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, L.I., NEW YORK 11746 TEL. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

LC/LM SERIES COMPLETE POWER SUPPLY ASSEMBLY SYSTEMS OBSOLETE CUSTOM 
DESIGNED POWER SUPPLIES 

• Lambda's dramatically new Power Supply Systems 
Concept eliminates the need for costly custom assembly 
designed multiple~output power supply systems, Select 
from the component power supplies described on pages 
2-10 and assembl'e your system with these standard 
accessories: 
• Overvoltage protectors 
• Rack adapters 
• Systems power control panels 
• Systems metering panels 
• Standard systems cables 
• Chassis slides 
• Assemble the system yourself or if you prefer, Lambda 
will assemble your power system for you, 

YOU CAN OBTAIN: 
• Up to 8 separate outputs in a 1 %" high rack adapter. 
• Up to 16 separate outputs in 3V2" rack adapter. 
• Up to 16 separate outputs.in a 5V4" rack adapter. 
• Use of standard mass-produced power supplies and 
accessories gives lower unit costs. 
• Fast delivery. No waiting for custom design. 

• Maximum flexibility for later design changes. 
• Substantial discounts are available to Original Equip
ment Manufacturers under the Lambda Commercial Pur
chase Plan. 
• Guaranteed 5 years whether you assemble or Lambda 
assembles. 

How to take advantage of LAMBDA's new "Select
don't-design" Power Supply Assembly Systems 
Concept. 
1. List your power supply requirements. 
2. Select the modules you need for proper voltages and 
currents ... remember, you can series/parallel units. 
3. Select the smallest rack adapter that will house your 
modules. 
4. Select the necessary.power control panels and meter
ing panel. 
5. Select the overvoltage protection. units if required. 
6. Select the cables you need. 
7. Order the units or ask LAMBDA to assemble your 
system. Add 5% if LAMBDA assembles. 

LC SERIES POWER SUPPLY ASSEMBLY SYSTEM WITH UP TO 8 OUTPUTS IN A 13/4" RACK 

3%2" X 3%2" X 11Yle" 
LC module with 

overvoltage protector 
See tables page 3 

SP-1 Systems 
Power Control Panel, 

Price: $20 

2028 

SMP-1 Systems 
Metering Panel, 

Price: $90 

Conneclionsto 
two systems 

Connection to 
systems meterin9 
panel 

power control panels 
with mounting bracket 

Standard Systems Cables 
See Cable Selector Chart 

Power Supply System 
1%"x19"x14" 

LAMBDA PAGE 14 

Power supply 
dual-output 
connection, with 
metering resistors 
and capaCitor bypass 
to two modules 

Rear mounting 
bracket 

LRA-9-CS 
Chassis Slide, 
Price: $50 (pr.) 

AC fuse 
holder 

sell YELLOW SECTION for Local Offices, Phones 

AC input 

Power outputs 
and programing 
inputs 

eem/1969 



iMd1d'ffi!\tjj SECTION 4000 

Follow these simple steps to "Select-don't-Design" your own 

multiple-output power supply systems. 

1. SELECT RACK ADAPTER 
LRA-9 Rack Adapter-PI<!" high x 14" deep .. Price: $60 
To order chassis slide for use with a rack adapter, add 
suffix-CS to rack adapter model number (Example: 
LRA-9-CS) ...................... Additional Price: $50 

2. SELECT POWER SUPPLY MODULES 
• Select any of the LCS-1 power supply modules listed 
on page 3. 

• Utilize up to 8 units and obtain up to 8 different outputs. 

• Connect these units in series or in parallel to get the 
voltages and currents you need. 

3. SELECT OVERVOL TAGE PROTECTION 
(Optional) 
• See table on page 3 for models and prices. 

4. SELECT POWER CONTROL 
PANELS AND METERING PANEL 
Systems Power Control Panels. For each power sup
ply there should be a control panel which provides an ON
OFF switch, pilot light, and voltage output control. The 
control panel mounts on the front of the rack adapter
up to 8 panels may be used. Specify exact power supply 
module to b9 controlled by Systems Power Control Panel 
by arldiro rr"rlei ":,mber of power supply module as suf
fix to model number of control panel (Example: SP-1-LCS-
1-01) . 

SP-1 Systems Power Control Panel. For use with 13//' 

Rack Adapter LRA-9 ________ .. __ . _ . _______ Price: $20 

Systems Metering Panels. Metering panels are avail
able for USf;l with rack adapters. The metering panel is 
optional. 

Each Systems Metering Panel contains a voltmeter and 
an ammeter, each with three ranges, and a pushbutton 
selector switch. The selector switch allows monitoring of 
the voltage and current of any of up to 8 outputs. A 
barrier strip assembly is provided with each metering 
panel ordered. This barrier strip assembly mounts at the 
rear of the rack adapter for application of AC input power 
for the entire assembly. 

SMP-1 Systems Metering Panel. For use with 13//' Rack 
Adapter LRA-9 . _ . _ ....................... Price: $90 

5. SELECT SYSTEMS OR AUXILIARY CABLES 
Systems Cables. The standard systems cables provide 
interconnection between the power supplies, control 
panels and metering panel and provide all power supply 
outputs through a connector which mounts on the rear 
of the rack adapter. Each output connector is provided 
with a mate for customer use. Each cable has its own 
input line fuse. 

Auxiliary Cables. When systems cables and metering 
panel are not used, auxiliary cables can be supplied for 

POWER SUPPLY LOCATIONS· TOP VIEW 

direct connection between any power module and a 
power control panel. In this instance the customer will 
supply his own input/output wiring. 

To Order Cables. When ordering cables it is necessary 
to refer to both the Cable Selector Chart and the power 
supply location diagram. 

Step 1. Select the Systems Cables to connect the 
power supply modules which will be in the rack locations 
indicated in the table. 

Step 2. If you decide not to use a metering panel, select 
the auxiliary cables you need from the Cable Selector 
Chart and the location diagram. 

Cables for use with 13/4 " Rack Adapter LRA-9 
Systems Cables 
SC-1 ................ Price: $60 
SC-2 ................ Price: $60 

Auxiliary Cables 
SC-3 ................ Price: $15 
SC-4 ... _ ............ Price: $15 

6. SELECT BLANK PANELS 
If you use fewer than 8 power supply modules in your 
design, or if you decide you want to control the power 
supply system remotely, you may order blank panels for 
the front of the LRA-9 Rack Adapter. 

Blank Panel 
Model 

SB-l 

SB-2 

SB-3 

SB-4 

SB-5 

Replaces 

1 SP panel 

2 SP panels 

4 SP panels 

1 SMP panel 

All panels 

Prices 

$ 2.50 

5.00 

10.00 

10.00 

10.00 

CABLE SELECTOR CHART LRA-9 Rack Adapter 

Systems Power Power CABLES 
Metering Control Blank Supply Current Modules Outputs Unit Locations 

Rack Adapter Panel Panel Panels Components Range Systems Auxiliary per cable per cable in Rack 

LRA-9 SMP-l SP·l SB-l LCS·1 All SC-1 1 & 2 or 7 & 8 
P/," High SB-2 

X SB-3 SC-2 2 3 & 4 or 5 & 6 
14" Deep SB-4 

SB·5 SC-3 1,3,5 or 7 

SC-4 2,4,6, or 8 

LAMBDA PAGE 15 
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LC/LM Series Power Supply Assembly System 
LC/LM Modules with overvoltage protectors. See tables pages 3, 9 and 10. 

LC-1 Module 

SP-3 Systems 
Power Control Panel, 

Price: $20 

LC-2 Module LC-A Module LM-A Module LM-8 Module LM-C Module 

SMP-3 Systems 
Metering Panel, 

Price: $100 

Power Supply System 
3¥Z"x 19"x 14" Chassis Slide, 

Price: $50 

Follow these simple steps to 
"Select-don't-Design" your own multiple-output power supply systems. 

1. SELECT RACK ADAPTER 
LRA-B Rack Adapter-3V2" high x 14" deep Price: $60 
To order chassis slide for use with a rack adapter, add 
suffix -CS to rack adapter model number (Example: LRA
B-CS). Additional Price: $50 

2. SELECT POWER SUPPLY MODULES 
• Select any of the LCS-1, LCS-2 or LCD-2 power supply 
modules. 
• Utilize up to B units per rack and obtain up to 16 differ
ent outputs by using 8 dual LC units. 
• Utilize up to 4 LCD-A or 4 LM-A units per rack, to ob
tain a wider selection of current ratings. 
• Utilize up to 3 LM-8 units or 3 LM-C units to obtain 
more power, though fewer differen! wtputs. 
• Mix any of the above power supply modules to obtain 
the outputs needed. Suggestions are illustrated in the 
drawings on page 15. 
Note: The lengths of the LCD-A, LM-A, LM-8 or LM-C 
units are such that no other power supplies will fit with 
them in the front-to-back dimension of the LRA-B rack. 

3. SELECT OVERVOL TAGE PROTECTION 
(Optional) 

See tables on pages 3 and 9 for models and prices. 

4. SELECT POWER CONTROL PANELS 
AND METERING PANEL 
Systems Power Control Panels. For each power supply 
there should be a control panel which provides an ON-OFF 
switch, pilot light, and voltage output control. The control 
panel mounts on the front of the rack adapter- up to B 
panels may be used. For dual output modules, a single 
control panel controls both outputs independently. Spe
cify exact power supply module to be controlled by Sys
tems Power Control Panel by adding model number of 
power supply module as suffix to model number of con
trol panel (Example: SP-3-LCS-2-11). 

SP-3 Systems Power Control Panel. For use with 3V2" 
Rack Adapter LRA-B. Price: $20 

Systems Metering Panels. Metering pa'1els me available 
for use with rack adapters. The metering panel is optional. 

Each Systems Metering Panel contains a voltmeter and 
an ammeter, each with three ranges, and a pushbutton 
selector switch. The selector switch allows monitoring of 
the voltage and current of any of up to 16 outputs. A 
barrier strip assembly is provided with each metering 
panel ordered. This barrier strip assembly mounts at the 
rear of the rack adapter for application of AC input power 
for the entire assembly. 

SMP-3 Systems Metering Panel. For use with 3V2" Rack 
Adapter LRA-B. Price: $100 

5. SELECT SYSTEMS OR AUXILIARY CABLES 
Systems Cables. The standard systems cables provide in
terconnection between the power supplies, control pan
els and metering panel as well as providing all power 
supply outputs through a connector which mounts on the 
rear of the rack adapter. Each output connector is pro
vided with a mate for customer use. Each cable has its 
own input line fuse. 

Auxiliary Cables. When systems cables and metering 
panel are not used, auxiliary cables can be supplied for 
direct connection between any power module and a 
power control parlel. In this instance the customer will 
supply his own input/output wiring. 

To Order Cables 
When ordering cables it is necessary to refer to both the 
Cable Selector Chart and the power supply location 
diagram. 

Step 1. Select the Systems cables to connect the power 
supply modules which will be in the rack locations indi
cated in the table. 

Step 2. If you decide not to use a metering panel, select 
the auxiliary cables you need from the Cable Selector 
Chart and the location diagram. 
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with up to 16 outputs in a 3V2"rack 

POWER SUPPLY LOCATIONS • TOP VIEW 

2 

1 

4 

3 

LCS-1 
LCS-2 
LCO-2 

6 8 2 

5 7 

Cables for use with 31/2" Rack Adapter LRA-8 

Systems Cables Auxiliary Cables 

Model Price Model Price 

SCS $ 50 SC3 $15 
SC6 100 SC4 15 
SC7 100 SCll 20 
SC8 60 SC13 20 
SC9 60 SC18 15 
SC14 60 
SCIS 60 
SC16 50 
SC17 50 

4 

LCO-A 
LM-A 

6 8 2 

6. SELECT BLANK PANELS 

4or6 

LM-8 
LM-C 

8 

If you use fewer than 8 power supply modules in your de
sign, or if you decide you want to control the power sup
ply system remotely, you may order blank panels for the 
front of the LRA-8 Rack Adapter. 

Blank panel 
Model Replaces Price 

S8-6 1 SP panel $ 2.50 

S8-7 2 SP panels 5.00 

S8-8 4 SP panels 10.00 

S8-9 l-SMP panel 10.00 

,S8-10 All panels 10.00 

LIST ALL POWER SUPPLIES AND ACCESSORIES 
Order a II the power suppl ies and accessories needed to 
assemble your system. If you prefer, Lambda will assemble 
the system for you. Add 5% to the total cost of all power 
supplies and accessories to determine the price of the com
pleted assembly. 

CABLE SELECTOR CHART· LRA-8 RACK ADAPTER 

Systems Power Power 
CABLES 

Metering Control Blank Supply Current Modules Outputs Unit Locations 
Rack Adapter Panel Panel Panels Components Range Systems Auxiliary per cable per cable in Rack 

LRA-8 SMP-3 SP-3 S8-6 LCS-l All SC-8 2 2 1 & 2 or 7 & 8 

3lh" High S8-7 LCS-2 SC-9 2 2 3 & 4 or S & 6 

X S8-8 SC-3 l,3,50r7 

14" Deep S8-9 SC-4 2,4,6 or 8 

S8-1O LCD-2 All SC-6 4 1 & 2 or 7 & 8 

SC-7 4 3 & 4 or S & 6 

SC-ll 1,3,50r7 

LCD-2 All SC-14 2 or 8 , LCD-A $C-1S 40r6 

f SC-13 2,4.6 or 8 

--~'~b!* 
LM-A 5Amp. SC-16 2,4, 6 or 8 

" 

"..,"+"'" LM-B Max. 
LM-C SC;18 2,4,6 or 8 

LCS-l All SC-S 2,4,6 or 8 
LCS-2 

LC Systems Cable LM-C Above SC-17 2,4, 6 or 8 
SAmp. 
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LC/LM Series Power Supply Assembly Systems 
LC/LM Modules with overvoltage protectors. See tables pages 3, 9 and 10. 

Package 1 Package 2 Package A Package B Package 4 Package C Package CC Package D 

SP-5 Systems 
Power Control Panel 

Price: $30 

SMP-5 Systems 
Metering Panel 

Price: $100 
Power Supply System 

5~"x 19"x 14" 

LRA-10-CS 
Chassis Slide 
Price: $50 (pr.) 

Follow these simple steps to 
"Select-don't-Design" your own multiple-output power supply systems. 

1. SELECT RACK ADAPTER 
LRA-10 Rack Adapter-5V2" high x 14" deep. Price: $70 
To order chassis slide for use with a rack adapter, add 
suffix -CS to rack adapter model number (Example: 
LRA-10-CS). Additional Price: $50. 

2. SELECT POWER SUPPLY MODULES 
• Utilize up to 8 LCS-1, 8 LCS-2 or LCD-2 units per rack 
and obtain up to 16 different outputs. 
• Utilize up to 4 LCD-A, 3 LC-4, 4 LM-A, 4 LM-B, 4 LM-C, 
3 LM-CC or 2 LM-D power supply packages per rack. 
• Utilize a wide combination of these units in any LRA-10 
rack. 
• Mix any of the above power supply modules to obtain 
the outputs needed. Suggestions are illustrated in the 
drawings on page 15. 
Note: The lengths of the LCD-A, LM-A, LM-B, LM-C and 
LC-4 units are such that no other power supplies will fit 
in the front-to-back dimension of the LRA-10 rack. 

3. SELECT OVERVOLTAGE PROTECTION 
(Optional) 

See tables on pages 3 and 9 for models and prices. 

4. SELECT POWER CONTROL PANELS AND 
METERING PANEL 

Systems Power Control Panels. For each power supply 
there must be a control panel which provides an ON-OFF 
switch, pilot light, and voltage output control. The control 
panel mounts on the front of the rack adapter- up to 8 
panels may be used. For dual output models, a single 
control panel controls both outputs simultaneously. Spec
ify exact power supply module to be controlled by Sys
tems Power Control Panel by adding model number of 
power supply module as suffix to model number of control 
panel (Example: SP-5-LM-D-4). 

SP-5 Systems Power Control Panel. For use with 5%" 
Rack Adapter LRA-10 Price: $30 

Systems Metering Panels. Metering panels are available 
for use with rack adapters. The metering panel is optional. 

Each Systems Metering Panel contains a voltmeter and 
an ammeter, each with three ranges, and a pushbutton 
selector switch. The selector switch allows monitoring of 
the voltage and current of any of up to 16 outputs. A bar
rier strip assembly is provided with each metering panel 
ordered. This barrier strip assembly mounts at the rear of 
the rack adapter for application of AC input power for 
the entire assembly. 

SMP-5 Systems Metering Panel. For use with 5%" Rack 
Adapter LRA-10 Price: $100 

5. SELECT SYSTEMS OR AUXILIARY CABLES 
Systems Cables. The standard systems cables provide in
terconnection between the power supplies, control panels 
and metering panel as well as providing all power supply 
outputs through a connector which mounts on the rear of 
the rack adapter. Each output connector is provided with 
a mate for customer use. Each cable has its own input 
line fuse. 

Auxiliary Cables. When systems cabling and metering are 
not used, auxiliary cables can be supplied for direct con
nection between any power module and a power control 
panel. In this instance the customer will supply his own 
input/output wiring. 

To Order Cables 

When ordering cables it is necessary to refer to both the 
Cable Selector Chart and the power supply location 
diagram. 

Step 1. Select the systems cables to connect the power 
supply modules which will be in the rack locations indi
cated in the table. 

Step 2. If you decide not to use a metering panel, select 
the auxiliary cables you need from the Cable Selector 
Chart and the the location diagram. 
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with up to 16 outputs in a 51f4"x 14" rack 

POWER SUPPLY LOCATIONS • TOP VIEW 

LCS-1 
LCS-2 
LCD-2 

Cables for use with 

2 4 6 

LCD-A 
LM-A 

51f4"X 14" Rack Adapter LRA-10 
Systems Cables Auxiliary Cables 

Model Price Mode~ Price 

SC-20 $ 60 SC-3 ' $15 

SC-21 60 SC-4 15 

SC-22 50 SC-ll 20 

SC-26 100 SC-13 20 

SC-27 100 SC-16 15 

SC-28 60 

SC-29 60 

SC-32 50 

SC-33 50 

SC-35 50 

8 2 40r6 8 

'-----

LCS-4 
LCD-4 
LM-CC 

6. SELECT BLANK PANELS 

4 8 

, 
LM-D 

If you use fewer than 8 power supply modules in your de
sign, or if you decide you want to control the power supply 
system remotely, you may order bLank panels for the front 
of the LRA-l0 Rack Adapter. 

Blank Panel 
Model Replaces Price 

SB-ll 1 SP panel $ 2.50 

SB-12 2 SP panels 5.00 

SB-13 4 SP panels 10.00 

SB-14 l-SMP panel 10.00 

SB-15 All panels 10.00 

LIST ALL POWER SUPPLIES AND ACCESSORIES 
Order all the power supplies and accessories needed to 
assemble your system. If you prefer, Lambda will assemble 
the system for you. Add 5% to the total cost of all power 
supplies and accessories to determine the price of the com
pleted assembly. 

CABLE SELECTOR CHART FOR LRA-10 RACK ADAPTER 

Systems Power 
Metering Control 

Rack Adapter Panel Panel 

lRA-l0 SMP-5 SP-5 
5~" High 

x 
14" Deep 

• I'"""'_'._'~'::l~. 
LC Syslems Cable 

" -
~~ 

.;,< 

''-0 

-;"-",-

-''''-';o~, 

""'%~i~ ,iJ J,,' 

LM Systems Cable 

eem /1969 

CABLES 
Power 

Blank Supply Current Modules 
Panels Components Range Systems Auxiliary per Cable 

SB-ll lCS-l All SC-20 
SB-12 LCS·2 
S8-13 SC-21 2 
S8-14 
S8-15 LCS-l All SC-22 

LCS-2 
LCS-4 SC-3 

SC-4 

LCD-2 All SC-26 2 

SC-27 

SC-ll 

LCD-2 All SC-2B 
LCD-4 
LCD-A SC-29 

SC-13 

LM-A 5A Max. SC-32 
LM-B 

LM-C 5A to SC-33 
LM-CC lOA 
LM-D SC-16 

LM-CC Above SC-35 
LM-D lOA 

SC-16 

LAMBDA PAGE 19 
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Outputs 
per Cable 

2 

4 

4 

2 

Unit Locations 
in Rack 

1 & 2 or 7 & 8 

3 & 4 or 5 & 6 

2,4,6 or 8 

1,3,5 or 7 

2,4,60r8 

1 & 2 or 7 & 8 

3 & 4 or 5 & 6 

1,3,5 or 7 

2 orB 

4 or 6 

2,4,60r8 

2,4,6 or 8 

2,4,6 or 8 

2,4, 6 or 8 

2,4.6 or 8 

2,4,6 or 8 

2033 
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LC/LM)Series Power Supply Assembly Systems 
"' 

LC/LM Modules with overvoltage protectors. See tables pages 3, 9 and 10. 

Package 1 Package 2 

SP-5 Systems 
Power Control Panel 

Price: $30 

SMP-5 Systems 
Metering Panel 

Price: $100 

Power Supply System 
5%"x 19"x 21" 

Follow these simple steps to 
uSelecl-don'I-Design" your own multiple-output power supply systems. 

1. SELECT RACK ADAPTER 
LRA-11 Rack Adapter-5%" high x 21" deep Price: $70 
To order chassis slide for use with a rack adapter, add 
suffix -CS to rack adapter model number (Example: LRA-
11-CS). Additional Price: $50 

2. SELECT POWER SUPPLY MODULES 
• Utilize up to 8 LCS-1, 8 LCS-2, 8 LCD-2, 8 LCD-A or 
6 LC-4 units per rack and obtain up to 16 different outputs. 
• Utilize up to 8 LM-A or 8 LM-8 units per rack and obtain 
up to 8 different outputs. 
• Utilize up to 4 LM-C, 3 LM-CC, 2 LM-D, 2 LM-E or 2 
LM-EE units in the LRA-11 rack adapter. 
• Mix any of the above power supply modules to obtain 
the outputs needed. Suggestions are illustrated in the 
drawings on page 15. 

3. SELECT OVERVOLTAGE PROTECTION 
(Optional) 

See tables on pages 3 and 9 for models and prices. 

4. SELECT POWER CONTROL PANELS 
AND METERING PANEL 

Systems Power Control Panels. For each power supply 
there should be a control panel which provides an ON-OFF 
switch, pilot light, and voltage output control. The control 
panel mounts on the front of the rack adapter-up to 8 
panels may be used. For dual output models, a single 
control panel controls both outputs simultaneously. Spec
ify exact power supply module to be controlled by Sys
tems Power Control Panel by adding model number of 
power supply module as suffix to model number of con
trol panel (Example: SP-5-LM-E-8). 

SP-5 Systems Power Control Panel. For use with 5%" 
Rack Adapter LRA-11. Price: $30 

SP-50 Systems Power Control Panel. For use with LM-
EE models. Price: $30 

Systems Metering Panels. Metering panels are available 
for use with rack adapters. The metering panel is optional. 

Each Systems Metering Panel contains a voltmeter and 
an ammeter, each with three ranges, and a pushbutton 
selector switch. The selector switch allows monitoring of 
the voltage and current of any of up to 16 outputs. A barrier 
strip assembly is provided with each metering panel 
ordered. This barrier strip assembly mounts at the rear 
of the rack adapter for application of AC input power for 
the entire assembly. SMP-5 or SMP-50. Price: $100 

5. SELECT SYSTEMS OR AUXILIARY CABLES 
Systems Cables. The standard systems cables provide 
interconnection between the power supplies, control 
panels and metering panel as well as providing all power 
supply outputs through a connector which mounts on the 
rear of the rack adapter. Each output connector is pro
vided with a mate for customer use. Each cable has its 
own input line fuse. 

Auxiliary Cables. When systems cables and metenng 
panel are not used, auxiliary cables can be supplied for 
direct connection between any power module and a 
power control panel. In this instance the customer will 
supply his own input/output wiring. 

To Order Cables 

When ordering cables it is necessary to refer to both the 
Cable Selector Chart and the power supply location 
diagram. 
Step 1. Select the systems cables to connect the power 
supply modules which will be in the rack locations indi
cated in the table. 
Step 2. If you decide not to use a metering panel, select 
the auxiliary cables you need from the Cable Selector 
Chart and the location diagram. 
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with up to 16 outputs in a 5Y4" x 21" rack 
POWER SUPPLY LOCATIONS • TOP VIEW 

m ~ DBO DD ~Jo'6ii6 
nl3O'"ii' 

1 3 5 7 L __ 
LCS-1 lCD-A LCD-A LM-O LM-EE LC-4 LCS-2 LM-A LM-CC 
LCD-2 lM-B LM-A, B, C LM-E 

Cables for use with 51/4" x 21" Rack Adapter LRA-11 
Systems Cables 

Model Price Model Price 

SCAO $ 60 SC-71 $60 
SC-41 60 SC-72 60 

SC-44 100 SC-73 60 

SC-45 100 SC-74 60 
SC-50 60 SC-80 60 
SC-51 60 SC-81 60 
SC-58 50 SC-83 75 
SC-59 50 SC-84 75 
SC-60 50 
SC-61 50 
SC-64 50 
SC-65 50 
SC-66 50 
SC-67 50 
SC-70 50 

Auxiliary Cables 

Model Prices 

SC-3 $15 
SC-11 20 
SC-43 15 
SC-46 20 
SC-52 15 
SC-53 15 
SC-68 15 

6. SELECT BLANK PANELS 

If you use fewer than 8 power supply modules in your 
design, or if you decide you want to control the power 
supply system remotely, you may order blank panels for 
the front of the LRA-11 Rack Adapter. 

BlankPanel 
Model Replaces Price 

S8-11 1 SP panel $ 2.50 

S8-12 2 SP panels 5.00 

S8-13 4 SP panels 10.00 

S8-14 l-SMP panel 10.00 

S8-15 All panels 10.00 

CABLE SELECTOR CHART FOR LRA-11 RACK ADAPTER 
-------,.-

Systems Power Power CABLES 
Metering Conlrol Blank Supply Current Modules Outputs Unit locations 

Rack Adapter Panel Panel Panels Components Range Systems Auxiliary per Cable per Cable in Rack 

LRA 11 SMP-5 SP-5 S8-11 LCS-l All SC-40 1 & 2 or 7 & 8 
or S8-12 LCS-2 SC-41 3 & 4 or 5 & 6 

51/4" High SMP-50 SP-50 S8-13 LCS-4 
SC-3 X for for 1,3,5 or 7 

21" Deep EE EE S8-14 SC-43 2,4,60r8 
S8-15 LCO-2 SC-44 4 1 & 2 or 7 & 8 

LCO-4 SC-45 3 & 4 or 5 & 6 
LCO-A 

SC-l1 1,3,5 or 7 
SC-46 2,4, 6 or 8 

LM-A All SC-50 2 1 & 2 or 7 & 8 
LM-B SC-51 2 3 & 4 or 5 & 6 

SC-52 1,3,5 or 7 
SC-53 2,4,6 or 8 

LM-A 5A max. SC-58 2,4,60r8 
LM-B 5A-l0A SC-59 2,4,60r8 
LM-C 
LM-CC 10A-20A SC-60 2,4,6 or 8 

LM-D 20A-50A 
SC-61 4 or 8 LM-E (LM-E) 

All SC-53 2,4,6 or 8 
LM-EE 5A max. SC-64 4 or 8 

5A-l0A SC-65 4 or 8 
10A-20A SC-66 40r8 
Above 

SC-67 40r8 20A 
All SC-68 4 or 8 

LCS-l 

Systems Cable 
LCS-2 All SC-70 1,3,5 or 7 
LCS-4 

LCD-2 All SC-71 10r7 
LCD-4 SC-72 3 or 5 
LCS-l All SC-73 1 &3 
LCS-2 
LCS-4 SC-74 5&7 

LM-A, B,Cor SC-80 2 1 & 2 or 7 & 8 
o with 5A max. 

LCS-l, 2, or4 SC-81 3 & 4 or 5 & 6 

LM-A, B,Cor SC-83 1 & 2 or 7 & 8 
o with 5A max, 

LCO-2 or 4 SC-84 2 3 3 & 4 or 5 & 6 

LM·Aor B SC-83 2 3 1 & 2 or 7 & 8 
with All 

LCO-A SC-84 3 & 4 or 5 & 6 
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& LAMBDA 
A ~ SUBSIDIARY 

ELECTRONICS CORP. 
515 BRDAD HOLLOW ROAD, MELVILLE, L.I., NEW YORK 11746 TEL. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

LAMBDA POWER INSTRUMENTS 
NEW LB SERIES HIGH-EFFICIENCY, HIGH-CURRENT POWER SUPPLIES 

T 
7" 

1 
FEATURES 
• Up to 80% Efficiency 
• Low Ripple - 6 mV rms max. 
• All Silicon design for maximum reliability 
• Convection Cooled - no blowers, no external heat sinks 
• Overvoltage Protection-standard on all models up to 70 VDC 
• Remotely programmable 
• Remote sensing 
• Transformer-designed to MIL-T-27C Grade 6 

LB SERIES, METERED, FULL-RACK - SIZE: 7" x 19" x 18%" 
MAX. eURRENT(Amps) AT AMBIENT OF' 

Model Voltage Range 40·e 50·e &o·e 71·C Price' 
LB-701-FM-OV 0-7.5 300 270 235 200 $1,450 
LB-702-FM-OV 0-15 1BO 170 160 150 1,450 
LB-703-FM-OV 0-36 80 75 70 65 1,200 
LB-704-FM-OV 0-60 50 47 44 40 1,300 
LB-705-FM 0-125 25 22 19 16 1,100 

Built-in overvoltage protection is standard on all 
models up to 70 VDC 
Electronic ripple reducer provides 6 mV ripple max. 

• Up to 125 volts; up to 300 amps. 
• Convection cooled - no internal blowers. 

• Completely Protected - Short circuit proof - Continuously 
adjustable automatic current limiting. 

• Constant I./Constant V. by automatic crossover 
• Series/Parallel Operation 
• AC Input: 208 ± 10% - VAC: 57-63 Hz, 3 phase 4 wire 
• Temperature Coefficient: 0.03% +0.5 mV/oC 
• Guaranteed for 5 years: The only 5-year guarantee that 

includes labor as well as parts. Guarantee applies to opera
tion at full published specifications at end of 5 years. 

• Multi-Current-Rated for 40°C, 50°C, 60°C, 71°C 

NOTES: 

, Current rating applies over entire voltage range, 

2 Prices include meters. LB Series models are not available without meters. 
Prices for all models up to and including 60VDC include built·in overvoltage 
protection. Prices and specifications are subject to change without notice. 

3 Chassis Slides: Add suffix (·CS) to model number and add $100.00 to price. 

LB SERIES UNIQUE SCR CIRCUITRY PROVIDES UP TO 80% EFFICIENCY 
IN A CONVECTION COOLED 7" PANEL HEIGHT PACKAGE 
LB SERIES PERFORMANCE DATA 
CONSTANT VOLTAGE: 
DC OUTPUT 

Regulated Voltage. 
Regulation 

(line): 0.05% +6 mV for line variations from 187 - 229 
VAC or from 229 -187 VAC. 
(load): 0.1% + 10 mV for load variations from 0 to 
full load. 

Remote Programming 
Resistance: 200 ohms/Volt. 
Voltage: Volt per Volt. 

Ripple and Noise: 6 mV RMS. max. 
Temp. Coef.: .03% +.5 mV/oC. 

CONSTANT CURRENT: (Current regulated line and load): 
Automatic Crossover. 

Voltage Range: As shown in tables. 
Current Range: Zero to max. current as shown in tables. 

Regulation (line and load combined): Less than 1% for 
Input Variations from 187 - 299 VAC or from 229 - 187 
VAC and from 0 to 95% Eo load voltage change. 

Ripple and Noise: Less than 0.1% RMS of load current 
either pos. or neg. terminal grounded. 

AC INPUT: 208 ±10% VAC: 57 - 63 Hz, 3 phase ±10% max. 
phase unbalance, 4 wire. For operation at other than 57 - 63 
Hz consult factory for ratings and specifications. (For 
230 ± 10% VAC operation, specify V option.) 

EFFICIENCY: 70% for LB-701; 80% for LB-703. 
AMBIENT OPERATING TEMPERATURE: Continuous duty from 

0° to +71°C with load current rating shown in tables. 
STORAGE TEMPERATURE: -55°C to +85°C. 

LOAD TRANSIENT RESPONSE: 50 msec. to within 1% of Eo 
max. with load variations from 50% to 100% and 100% to 
50% of load. 

OVERLOAD PROTECTION 
Thermal: Thermostat; requires resetting of circuit breaker 

to reenergize. 
Electrical: 

External Overload Protection: Adjustable, automatic 
electronic current limiting circuit limits the output 
current to the preset value, thereby providing protec
tion for load as well as power supply, Current limiting 
settability too 110% of rated current. 
Internal Failure Protection: Provided by primary circuit 
breaker. 

INPUT CONNECTIONS: Terminal block on rear of chassis. 

OUTPUT CONNECTIONS: Heavy duty studs on rear of chassis. 

METERS: Independent Voltmeter and Ammeter with ±2% 
accuracy. 

CONTROLS: (Consult Instruction Manual for specific instruc
tions,) 

DC output controls: Coarse and fine voltage adjust and 
coarse and fine current adjust on front panel. 

Remote sensing: Provision is made for remote sensing to 
eliminate effect of power output lead resistance on DC 
regulation up to 5 volts in each leg. 

Power: Circuit breaker to protect against internal failure 
and to provide an on-off control on front panel. Pilot 
lamp on front panel energizes when circuit breaker 
is lion". 

PHYSICAL DATA: 
Weight: 185 Ibs. net, 225 Ibs. ship. 
Panel Finish: Brushed aluminum clear anodized panels 

with grey inlay. 
Chassis Finish: Grey, FED. STD. 595 No. 26081. 
Size: 7" x 19" X 18~/I. 
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BASIC LS SERIES HIGH PRECISION POWER SOURCE 

With this plug-in accessory it becomes a High Precision Power 
Differential Voltmeter that obsoletes any instrument now offered 
for this service. 

LS Series High Precision 
Power Differential Voltmeter Data 
Basic Non- MAX. AMSP AT AMBIENT OF' METERED 
Metered Voltage ACCESSORY 
Model Range 30°C 40°C 50°C 60°C Price' Model Price 

LS·511 O-lOVDC 2.8A 2.5A 2.lA l.7A $375 LS·DMl $85 

LS-512 0-20VDC l.8A l.6A l.3A l.1A 375 LS-DM2 85 

LS-513 0-40VDC l.OA 0.9A 0.75A 0.6A 375 LS-DM3 85 

LS-515 0-120VDC 0.33A 0.29A 0.25A 0.21A 375 LS-DM5 85 

LS-516 0-250VDC O.lA 0.09A a.08A 0.07A 380 LS-DM6 85 

'Current rating applies over entire voltage range. Ratings based on 55-65 Hz 
operation. Derate current 10% for 50 Hz input. 

'This price is for Precision Power Source only. Addition of Differential Voltmeter 
Accessory Plug-In (next two columns) is necessary for unit to function as High 
Precision Power Differential Voltmeter. 

• Draw power as you measure voltage - The first and only differential 
voltmeter to furnish high stability power output while being used 
as a voltmeter ... no need for a separate power supply. 

• 0.0005% plus 100 p,V regulation - Best of any high stability power 
supply in this price range. 

• Ripple - 35 p,V rms; 100 p,V p-p. 

• 0.01% +1mV accuracy 

• Illuminated Digital Readout Millimatic (TM) gang dialing - 5 digital 
voltage dials with automatic decade switching provides convenient 
precise adjustment (200 p,V resolution over entire range). 

• 2 meters - Monitor both voltage and current simultaneously and 
continuously. 

• Guaranteed for 5 years - The only 5-year guarantee that includes 
labor as well as parts. Guarantee applies to operation at full 
published specifications at end of S years. 

• Multi-Current-Rated for 30oC, 40oC, SooC, 600 C - Covers tempera
tures most often encountered in laboratory work. 

• 5 Models - With ranges of 0-10, 0-20, 0-40, 0-120, 0-250VDC
Wide selection of ranges to suit your specific needs. 

With this plug-in accessory it becomes a Metered High Precision 
Power Supply that offers all these features: 

LS Series High Precision Power Supply Data 
Basic Non- MAX. AMSP AT AMBI ENT OF' METERED 
Metered Voltage ACCESSORY 
Model Range 300 e 40°C 50°C 60°C Price' Model Price 

LS-511 O-lOVDC 2.8A 2.5A 2.lA l.7A $375 LS-FMl $55 
LS-512 0-20VDC l.8A l.6A l.3A l.1A 375 LS-FM2 55 
LS-513 0-40VDC l.OA 0.9A 0.75A 0.6A 375 LS-FM3 55 
LS-515 0-120VDC 0.33A 0.29A 0.25A 0.21A 375 LS-FM5 55 
LS-516 0-250VDC O.lA 0.09A 0.08A 0.07A 380 LS-FM6~ 

'Current rating applies over entire voltage range. Ratings based on 55·65 Hz 
operating. Derate current 10% for 50 Hz input. 

'This price is for non-metered Precision Power Source. Addition of Metered 
Accessory Plug-In (next two columns) is necessary to have Metered High 
Precision Power Supply. 

OVERVOL TAGE PROTECTION 
For Use With Model Adj. Volt. Range Price 

LS-511 LHOV-4 3-24 V $35 
LS-512 LHOV-4 3-24 V $35 
LS-513 LHOV-5 3-47 V $35 

• Only 5'14" high - Convenient half rack size for rack or bench use. 

• Stability 0.001 % + 100 p,V for 8 hours. 

• All-silicon design for maximum reliability. 

• Convection-cooled for convenience and reliability ..• no blowers 
or heat sinks. 

• Remote programming by changes in voltage or resistance for con
venience in systems, test equipment and automatic equipment 
applications. 

• Auto Series, Auto Parallel with Master-Slave traclling 

• Constant I,Constant V by automatic crossover. 

• Completely protected: short-circuit proof; continuously adjustable 
automatic current limiting. 

• Overvoltage protection available as low cost add-on accessory (see 
page 44). 

• Rubber Feet provided for bench use. 

• Mount in Rack Adapters - LRA-1 ($60.00) or LRA-2 ($35.00). Rack 
adapter LRA-1 only is available with chassis slides mounted. Add 
suffix "CS" to rack adapter model number and $50 to price. 
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ELECTRONLCS CORP. 
515 BROAD HOLLOW ROAD, MELVILLE, L.I., NEW YORK 11746 TEL. 516-694-4200,TWX: 510-224-6484 CABLE: VEECOVAC PLAINVIEW NY 

LR SERIES HIGH PERFORMANCE POWER SUPPLIES (0.0005% +100/tV Regulation) 

New %-rack size' as well as VHack size provides even more versatility at low cost. 

Four Y4-rack Models 

Model Voltage Range 
MAX, AM!..~ ~!I!NT OF' 

30~e 400 e 500 e BOoe Price' 
LR-602-FM 0-20VDC 1.1A 0,95A O.SOA 0.64A $265 
LR-603-FM 0-40VDC 'a.60A 0.50A 0.42A 0.33A 265 
LR-605-FM 0-120VDC 0.23A O.20A 0.17A 0.14A 295 
LR-606-FM 0-250VDC SOma 72ma 65ma 60ma 310 

Four V2-rack Models 
MAX, AMPS AT AMBIENT OF' 

Model Voltage Range 300 e 4Coe 500 e looe Price' 
LR-612-FM 0-20VDC 1.SA 1.6A 1.3A 1.1A $305 
LR-613-FM 0-40VDC 1.0A 0.9A 0.75A 0.6A 305 
LR-615-FM 0-120VDC 0.33A 0.29A 0.25A 0.21A 320 
LR-616-FM 0-250VDC 100ma 90ma SOma 70ma 340 

, Current rating applies over entire voltage range. 
Ratings based on 55-65 Hz operation. Derate current 10'% for 50 Hz input. 

, Prices are for metered models. LR Series models are not available without meters. 
Prices f.O.B. factory, Melville, N. Y. All specifications and prices subject to 
change without notice. 

OvervoltageProtection 
For Use With 

LR-602-FM, LR-612-FM 
LR-603-FM, LR-613-FM 

LR Series 
DC OUTPUT: 

Regulated Voltage 

Price 
$35 

35 

Regulation (line) ............ 0.0005% plus 100 /tV for line vari
ations from 105-132 VAC. 

(load) ........... ~0.0005% plus 100 p,V for load vari
ations from 0 to full load. 

Remote Programming 
Resistance .................. 1000 ohms/volt. nominal 
Voltage .......................... volt per volt. 

Ripple and Noise ......... .35/tV RMS, 100p,V P to p with either 
pos. or neg. terminal grounded, 
with 60 Hz input. 

Temp. coef.* .................... Q.001% plus 10p-V/oC 

CONSTANT CURRENT: (Current regulated line or load): 
Automatic Crossover: 

Voltage Range .................. As shown in Tables. 
Current Range ................ Continuously adjustable from 1% 

to 100% of 30° rating. 
Regulation (line or load) Less than 2.0ma for input varia-

, tions of 105-132 VAC and from 0 
to rated VDC load voltage change. 

Ripple and Noise .......... Less than 500/ta with either pos. 
, or neg. terminal grounded. 

OVERLOAD PROTECTION: 
Thermal ............................ Thermostati automatic reset when 

over-temperature condition is re
moved. 

Electrical: External 
Overload Protection ...... Adjustable automatic electronic 

current limiting circuit limits the 
output current to the preset value, 
thereby providing protection for 
load as well as power supply. Cur
rent limiting settability to 105% 
of rated current. 

Internal Failure 
Protection ........................ Provided by fuse. 

• Remote programming mode only. 

• 0.0005% plus 100 p,V regulation. 

• 35 p,V rms ripple. 

• AC Input: 105-132 VAC, 47-440 Hz (derate dc output current 10% at 
50 Hz). 205-265 VAC at no extra charge. ("-V" option). 

• 2 meters monitor both voltage and current simultaneously and 
continuously. 

• With Remote Programming 
Accuracy - 0.01 % plus 1mV 
Stability - 0.001 % plus 100 p,V for S hours 
Temp. Coeff.-O.001% plus 10p,V/oC 

• Guaranteed for 5 years. The only 5-year guarantee that includes 
labor as well as parts. Guarantee applies to operation at full 
published speCifications at end of 5 years. 

• Multi-Current-Rated. 

• Only 5'14" high. Convenient '14 and '12 rack sizes for rack or bench use. 

• AII·silicon design for maximum reliability. 

• ConYection cooled for convenience and reliability .•. no blowers or 
heat sinks. 

• Remote programming by changes in voltage or .resistance for con
venience in systems, test equipment and automatic eqUipment 
applications. 

• Auto Seriesl Auto Parallel with Master-Slave tracking. 

• Constant IIConstant V by automatic cross~over. 

• Completely protected: short-circuit proof; continuously adjustable 
automatic current limiting. 

• OYervoltage protection available as low cost add-on accessory. 

ACCURACY:* 
STABILITY:* 

AMBIENT OPERATING 
, TEMPERATURE: 

STORAGE TEMPERATURE: 
INPUT & OUTPUT 
CONNECTIONS: 

0.01 % plus 1mv at 25°C. 
0.001 % plus 100}N over any 8-hour 
period after 30·minute warmup. 

Continuous duty from 0° to +60°C 
with load current ratings shown in 
table. 
-55°C to +85°C. 

Covered DC output and AC input 
terminal·blocks on rear of chassis. 

CONTROLS: (Consult 
tions.) 

Instruction Manual for specific instruc-

DC output control .......... Coarse and fine front panel con
centric controls. 

Current limiter ................ Coarse and fine front panel con
centric controls. 

Remote Sensing ............ Provision is made for remote sens
ing to eliminate effect of power 
output lead resistance on DC reg
ulation, rear panel. 

Power ................................ ON-OFF toggle switch, front panel. 
AC INPUT: 105-132 VAC, 47-440 Hz (derate 

dc output current 10% at 50 Hz). 
205-265 VAC at no extra charge. 
("·V" option). 

PHYSICAL DATA: 
Size .................................... LR-602-FM-606 FM 

5K/'H x 4Kl'W x 151/2"D 
LR-612-FM-616 FM 
5K/'H x 8%"W x 10%"D 

Weight .............................. LR-602-FM-606 FM 
11 Ibs. neti 14 Ibs. ship. 
LR-612-FM-16 FM 
141bs. net; 17 Ibs. ship. 

Panel Finish .................... Brushed aluminum clear anodized 
panels with grey, inlay (standard) . 

All specifications subject to change without notice. 

LAMBDA PAGE 24 

2038 See YELLOW SECTION for Local Offices, Phones eem11969 



iM"iij,ffifflll SECTION 4000 

LP SERIES GENERAL PURPOSE/SINGLE OUTPUT 
LPD SERIES GENERAL PURPOSE/DUAL OUTPUT POWER SUPPLIES --....---

LP-414-FM 

Features of LPD Series 
Dual Output Power Supply 
o 5 Models with two independent DC outputs offer widest 

choice - Up to ±250 VDC, up to 1.7 amps. Either output 
may be + or -, or both outputs may be + or -. 

o Series/Parallel operation of both outputs yields two times 
the voltage or two ti mes the current - up to 500 volts or 
up to 3.4 amps 

o Auto Series/ Auto Parallel (master-slave) permits tracki ng 
to a common reference 

o 4 Meters provide simultaneous monitoring of both voltage 
and current. 

o Most power in a half-rack package 
o Most Amps per dollar 
o Overvoltage Protection as an accessory 
o Compatible with LP, LH and LK Series rack adapters and 

other accessori es 
o Multi-Current-Rated - Only dual power supplies on market 

with this advanced design feature 
o Regulation - .01 % + 1mV 
o Ripple - 500 ",V RMS (1.5 mV pop) 

Additional Features of LP and LPD Series 
o Guaranteed for 5 years. Lambda is the only power supply manu

facturer who provides a 5-year guarantee on materials and labor. 
o Regulation (line or load) - .01 % + ImV. 
o Ripple - 500 /lV RMS, 1.5mV pop. 

Models LP-415 and LP-425-FM only: ImV RMS, 3mV pop. 
o Temperature Coefficient - .015% +.5mVjOC. 
o A-C Input - 105-132 VAC 47-440 Hz (ratings based on 57-63 Hz 

operation). For operation at 205-265 VAC, add suffix "-V" to model 
numbers. No change in price. 

o Multi-Current-Rated at 300C, 
40°C, 50°C and 60°C. 

o Designed for bench and rack 
use. 

o All silicon transistors. 
o Series/parallel operation. 
o Continuously variable. 
o Remotely programmable. 

LP AND LPD SERIES DATA 
DC OUTPUT: 

Regulated Yoltage 
Regulation 

(line or load) .......... 0.01 % + 1mY. 

o Constant voltage/constant cur
rent. 

o Designed to meet RFI per MIL 
STD 826A. 

o Remote sensing. 
o Fungus Proofing Option - Add 

suffix uR" to model number 
and add $15.00 to price. 

Current Range ............ As shown in table. 
Remote Programming 

Resistance .............. 200 ohms/volt. 
Voltage .................. Volt per volt. 

Ripple and noise ........ 500 /lV RMS, 1.5mV p to p (either + or - terminal 
grounded). Lp·415 and Lp·425-FM models only - 1mY 
RMS, 3mV, p,p. 

Temperature 
coefficient .............. 0.015% +O.SmV/oC. 

CONSTANST CURRENT: (Current regulated line and load) 
Automatic Crossover 

Voltage Range ............ As shown in table. 
Current Range ............ Min: SmA or 1 % whichever is greater. 

Max, as shown in table. 

Twice the voltage (up to 500 VDC) 
with outputs in series. 

Two Single Output LP Models and 
one Dual Output LPD Models in a 
single rack. 

Twice the current (up to 3.4 amps) 
with outputs in parallel. 

LPD SER IES - Size 5J{l' x SYa" x 105/s" 
Voltage Range I MAX. AMPS AT AMBI ENT OF' 

Per Output/ Per Output/Outputs in Parallel 
Outputs In Price 

Model Series - YDC 3O·C 40·C 50·C 60·C (2) 

*LPD-421-FM 0±20/0-40 1.7A/3.4A 1.5A/3.0A 1.3A/2.6A 0.9A/1.8A $325 
*LPD-422-FM 0±40/0-S0 1.0A/2.0A 0.85A/1.7A 0.7A/l.4A 0.55A/l.1A 260 
*LPD-423-FM o ±60/0-120 0.7 A/1.4A 0.6A/1.2A 0.5A/1.0A OAA/O.SA 325 

LPD-424-FM o ±120/0-240 0.38A/0.76A 0.32A/0.64A 0.26A/0.52A 0.20A/0.40A 325 
LPD-425-FM o ±250/0-500 0.!3A/O.2BA 0.12A/O.24A 0.llA/O.22A 0.IOA/O.20A 350 

LPD NOTES: 
* Overvoltage Protection available as an accessory. Each output requires separate 

OV accessory - add $35.00 for each output. 
'Current rating applies over entire voltage range. Ratings based on 57-63 Hz 

operation. 
2 Prices are for metered models. LPD Series models are not available without 

meters. 

LP SERIES - Size 5%" x 4Kl' x 10" 
CURRENT RANGE AT AMBI ENT OF' 

Model Y oitage Range 30·C 40·C 50·C 60·C 

LP-410 0·10 VDC' 0·2A 0-1.8A O·1.6A 0·1.4A 
Lp·411 0·20 VDC' 0·1.2A 0-1.lA 0-l.OA O-O.SA 
LP-412 0·40 VDC' 0·O.70A O·O.65A O·O.60A O·O.50A 
Lp·413 0·60 VDC' O-O.4SA 0·O.41A 0·0.37A 0·0.33A 
Lp·414 0·120 VDC 0·0.20A 0·0.18A 0·0.16A O·0.12A 
LP-415 0·250 VDC O·SOmA O·72mA 0·65mA 0·60mA 

LP NOTES: 
* Overvoltage Protection available as an accessory - $35.00 each. 
, Current rating applies over entire voltage range. 

Price2 

U.S. and 
Canada 

$129 
119 
114 
129 
149 
164 

2 Prices are for non·metered models. For metered models, add suffix (·FM) and 
Add $10.00 to price. 

OVERVOLTAGE PROTECTION 
For Use With Model Adj. Yolt Range Price* 

LP·41O; (O·IOVDC) LH-OY·4 3-24V $35 
LP·411; LPD-421·FM (0·20YDC) LH·OY·4 3·24V 35 
LP·412; LPD·422·FM (0·40VDC) LH-OY·5 3·47V 35 
LP·413; LPD·423·FM (0·60VDC) LH·OV·6 3·70V 35 

• Price is for a single overvoltage accessory. LPD Series models require one 
LHOV for each output. 

Regulation 
(line or load) .......... Less than 0.2% or 5mA. 

AC INPUT 105-132 VAC; 45-440 Hz. 
OVERLOAD PROTECTION: 

Thermal ...................... Thermostat, automatic reset. 
Electrical: External 

Overload Protection Adjustable, automatic electronic current limiting, 
setlable to 105% of rated current. 

Internal Failure 
Protection .............. Provided by fuse. 

AMBIENT OPERATING 
TEMPERATURE Continuous duty from 0° to +600C. 
STORAGE 
TEMPERATURE 
INPUT & OUTPUT 
CONNECTIONS: 

METERS: 

- 55°C to + 85°C. 
Covered terminal block on rear of chassis; five·way 
binding posts on front panel. On LPD models one set 
of five-way binding posts is provided for each output. 
Voltmeter and ammeter. For LPD Models a voltmeter 
and ammeter is provided for each separate output. 
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LK SERIES HIGH CURRENT POWER SUPPLIES 
LH SERIES GENERAL PURPOSE POWER SUPPLIES 

7" metered full-rack 51/4" metered filII-rack 

3 FULL-RACK MODELS - Size 7" x 19" X 18Yz" 

Adj. Volt. CURRENT RANGE AT AMBIENT OF' 
Model' RangeVOC 400 C 500 C IO·C 71·C 

LK-360 FM 0-20 0-66A 0-59A 0-50A 0-40A 
LK-361 FM 0-36 0-48A 0-43A 0-36A 0-30A 
LK-362 FM 0-60 0-25A 0-24A 0-22A 0-19A 

3 FULL-RACK MODELS - Size 53<l' x 19" x 16W' 

Adj. Volt. CURRENT RANGE AT AMBI ENT OF' 
Model' RangeVOC 400C SOOC &OOC 71·C 

LK-350 0-20 0-35A 0-31A 0-26A 0-20A 
LK-351 0-36 0-25A 0-23A 0-2OA O-lSA 
LK-352 0-60 0-15A 0-14A 0-12.5A O-lOA 

6 HALF-RACK MODELS - Size 53<l' x 8%" x 16W' 
Adj. Volt. CURRENT RANGE AT AMBIENT OF' 

Model' RangeVOC 4O°C 50·C IO·C n·c 
LK-340 A 0-20 O-S.OA 0-7.0A 0-6.IA 0-4.9A 
LK-341 A 0-20 0-13.5A 0-11.0A .0-10.OA 0-7.7A 
LK-342 A 0-36 0-5.2A 0-5.0A 0-4.5A 0-3.7A 
LK-343 A 0-36 0-9.0A 0-8.5A 0-7.6A 0-6.1A 
LK-344A 0-60 0-4.0A 0-3.5A 0-3.0A 0-2.5A 
LK-345A 0-60 0-6.0A 0-5.2A 0-4.5A 0-4.0A 

ACCESSORY OVERVOL TAGE PROTECTION 
For Use With Model 

LH-OV-4 

LH-OV-5 

LH-OV-6 

Adj. Yolt. Raage 

3-24VDC 

3-47VDC 

3-70VDC 

Price' 

$995 

950 

995 

Price' 

$675 

640 

650 

Price' 

$330 

385 

335 

395 

340 

395 

Price 

$35 

35 

35 

LK-340A, 34lA 

LK-342A, 343A 

LK-344A,345A 

LK-350-352 

LK-360 FM-362 FM 
Overvoltage Protection up to 70 VDC as' a 
built-in option for full-rack' models. To order, 
add suffix (-OV) and add $90.00 to price of 
models LK-350-352, add $120.00 for models 
LK-360-FM·362-FM. 

FEATURES AND DATA 
• All Silicon 
• Convection Cooled -'no blowers, no external heat siriks 
• Overvoltage Protection - Available for all models up to 70 VDC 
• Remotely Programmable 
• Remote Sensing 
• Temperature Coefficient .0150f0/oC +.5mV/oC 
• Transformer - designed to MIL-T-27 Grade 6 
• Completely Protected - Short circuit proof - Continuously adjust

able automatic current limiting 
• Constant I./Constant V. by automatic crossover 
• Meet Mil. Environment Specs. 

Vibration: M IL-T-4807A 
Shock: MIL-E-4970A Proc. 1 & 2 
Humidity: MIL-STD-810 Meth. 507 

112 RACK model (metered) 

LH-125-FM 
SIZE SKl' X 80/a" X 15%" PATENTS PENDING 

Adj. Volt. CURRENT RANGE AT AMBIENT OF' 
Madel' RangeVOC 30·C SOOC IO·C 71·C Price' 

LH-119A 0-10 0-9.0A 0-8.0A 0-6.9A 0-5.8A $289 
LH-122A 0-20 0-5.7A 0-4.7A 0-4.0A 0-3.3A 260 
LH-125A 0-40 0-3.0A 0-2.7A 0-2.3A 0-1.9A 269 
LH-128A 0-60 0-2.4A 0-2.1A 0-1.8A 0-1.5A 315 
LH-131 0-120 0-1.2A O-O.9A O-O.8A 0-0.6A 320 

114 RACK metered and non-metered 

SIZE· 53</' X 43</' x 15Y2" 
Adj. Yo It. CURRENT RANGE AT AMBIENT OF' 

Model' RangeVOC 30·C SO·C &O·C 71·C Price' 

LH-118A 0-10 0-4.0A 0-3.5A 0-2.9A 0-2.3A $180 
LH-121A 0-20 0-2.4A 0-2.:;!A 0-1.8A 0-1.5A 170 
LH-124A 0-40 0-1.3A O-LlA O-O.9A 0-0.7A 170 
LH-127A 0-60 0-0.9A O-O.7A 0,0.6A 0-0.5A 185 
LH-130 0-120 0-0.5A O-O.4A O-O.35A 0-0.25A 240 

ACCESSORY OVERVOLTAGE PROTECTION 
For Use With Model Adj. Valt. Range Price 

LH-1l8A-122A LH-OV-4 3-24VDC $35 
LH-124A-125A LH-OV-5 3-47VDC 35 
LH-127A-128A LH-OV-6 3-70VDC 35 

NOTES: LK & LH Series 
1 Current rating applies over entire voltage range. 
'Prices are for non-metered models (except for models LK-360-FM, LK-361-FM, 

and LK-362-FM which are metered models not available without meters). For 
metered models, add suffix (-FM) and add $30.00 to price. 

30vervoltage Protection up to 70 VDC is available as a bolt-on accessory for 
models with suffix (A). To order, see chart. For full-rack models, overvoltage 
protection up to 70 VDC is available as a built-in option. To order add suffix 
(-OV) and add $90.00 to price of models LK-350-352; add $120.00 for models 
LK-360-FM-362-FM. 

4 Chassis Slides for full rack models: Add suffix (-CS) to model number and add 
$60.00 to the price, except for models LK-360-FM-LK-362-FM, for which 
add $100.00 

Temp. Shock: MIL-E-5272C (ASG) Proc. 1 
Altitude: MIL-E-4970A (ASG) Proc. 1 
Marking: MIL-STD-130 
Quality: MIL-Q-9858 

• Series/ Parallel Operation 
• No Voltage Spikes cir Overshoot on "turn on", "turn off" or power 

failure 
• Wide Input Voltage and Frequency Range-

Models LK 360 FM, LK 361 FM, 362 FM -188-238 VAC, 57-63 Hz 
Other. LK models _ 105-132 VAC, 57-63 Hz 
LH models - 105-135 VAC, 45-480 Hz 

• LH models meet RFI Spec. - Mil-I-16910 
• AC Input Option -,- For operation at 205-265 VAC, add suffix "-V" to 

model numbers. No change in price. 
• Fungus Proofinll Option - Add suffix "R" to model number and 

add $20.00 to price. 
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&LAMBDA 
NEW solid state ac power conditioner 

LD series 
• less than 1% regulation, line or load.'ess than 3% distortion 

Lambda LD Series AC Power Conditioner 

FEATURES 
• Regulation, Line or load: less than 1 % 

• Response Time: Less than 50 msec. 

• All Silicon Semiconductors 

• Convection Cooled-No external heat sinks 

• Sinusolidal Output-Less than 3% distortion 

• High Efficiency-Greater than 80% 

• Wide Power Factor Range: +0.7 PF leading to 0 
PF lagging 

• Remote Sensing 

• Adjustable Output Voltage 

• Multi-Current-Rated: 40 a , 50 a, 60 a, 71 a 

• Wide Frequency Range: 57-63 Hz 
• Wide Temperature Range: 0 to 71 ac 
• Automatic Current Limiting: Protects load as well 

as power supply 

• Completely Repairable-All components 
replaceable 

• Guaranteeed For 5 Years-Material and labor 
• Mounting Flexibility-Can be mounted on any 

of three mutually perpendicular planes, and in any 
position ... mounting not influenced by heat sink 
or air flow considerations . 

DESCRIPTION 
Lambda, the world's largest unit producer of DC 
power supplies, now offers a new line of solid state 
AC Power Line Conditioners for use with electronic 
test equipment, electronic systems, lighting and 
heating equipment, motor starting controls, mea
surement instrumentation and other applications 
where AC line conditioning is required. 

The new Lambda Power Conditioners, LD Series, 
feature a unique circuitry design that provides fast 
acting RM$ regulation independent of power factor 
and input frequency. Efficiency is greater than 80%. 

The LD Series has current limiting with time delay 
for starting lamps and small motors with minimum 
voltage dip. The automatic current limiting circuit 
limits the output current to within 140% of the 40 a C 
current rating at short circuit, providing protection 
for the load as well as the power supply. 

The new LD Series has a wide power factor range 
from 0.7 PF leading to 0 PF lagging, and is multi
current-rated to 71 ac, with no external heat sinks. 

The LD Series is all silicon and convection cooled 
and is designed to meet conducted portions of MIL
STD-461 for RF I IEM I. 

Other features include automatic overload resetting, 
thermostat protection and remote sensing. The unit 
is.fully repairable and is fully guaranteed for 5years 
to rated specifications for both material and labor. 

LD SERIES 

MAXIMUM VA AT AMBIENT TEMPERATURE 
r.f'OOEL 

40° I 50 0 I 60° I 71 0 I PRICE 

LD·S11 500 VA I 440 VA I 300 VA I 170 VA I $150 

NOTE 1: PRICE IS FOB MELVILLE, NEW YORK. ALL PRICES AND SPECIFI
CATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

LAMBDA PAGE 27 
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BATTERYSE.RVICE 
AND ANALYSIS 
EQUIPMENT 
Complete line of units 
for testing, evaluation, 
and maintenance of all 
types of batteries (nickel 
cadmium, silver zinc, 
lead acid, silver cad
mium, etc.), in all rat
ings. 
Standard and Custom 
Units for Industrial and 
Military Applications. 

MOTOR 
GENERATOR 
CONTROL 
EQUIPMENT 
Standard and Custom 
Units for Naval Ship
board and other applica
tions. Ratings to 200 
KW, DC & AC. 
A.C. Variable Speed 
Drive Systems. Ratings 
from 10-200 HP. For 
centrifugal pumping ap
plications of all fluids. 
Standard and Custom 
Designs. 

Unregulated and regu
lated types. For ground 
power, industrial, com
puter, general purpose 
and special purpose ap
plications. Complete line 
of Zenon lamp Supplies 
and igniters to 25 KW. 
Regulated units utilize 
magnetic, controlled rec
tifiers, transistors for 
power control. Standard 
and custom units for 
commercial and military 
applications. To 1000 
Volts and 20,000 Am
peres. 

Model 50 Cell-Scanner In
dividual Cell Performance 
Tested Automatically. 19 
Cells - Adjustable Failure 
Voltage 0.5 to 2.0 Volts. 
Model 50 A - 23 Cells. 
ANDAC Battery Charger, 
Discharger, Analyzer. Model 
12-30. 1-101 0-30 V, 0-30 A. 

Control Panel 
5 KW 60 to 400 Cycle. 
Precise Frequency Voltage 
Regulated ·Naval Shipboard 
Motor Generator System. 

Precisely Regulated Power 
Supply for Naval Shipboard 
Helicopter Starting and 
Servicing. 28 V 450 A 

COMPLETE LINE OF 
BATTERY CHARGING 
EQUIPMENT 

High performance charg
ers for use with aircraft 
batteries, all types of 
Alkaline batteries, fork 
I ift truck batteries, cen
tral station and micro
wave station batteries, 
etc. 
Standard and Custom! 
Commercial & Military 
Units. 

INDUSTRIAL POWER 
SUPPLIES FOR 
ELECTROPLATING 
AND OTHER 
APPLICATIONS 
Unregulated and regu
lated units utilizing 
Solid State and Magnet
ic Power Control. 
Standard and Custom 
Units to 500 Volts and 
20,000 Amperes. 

40 - 30 BCN Multi-Purpose 
Portable Charger 6, 8, 12, 
24, 36 Volts up to 30 A Mil
B-24095 

Solid State Inverters, Converters and 

Frequency Changers. Complete unin

terrupted power supplies from 1 to 15 

KVA. Standard and Custom Units for 

Commercial and Military Applications. 

See YELLOW SECTION for Local Offices, Phones 8em/1969 
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MALLORY BATTERIES 
DURACELL® Alkaline Batteries 

Construction 

Improved alkaline manganese construction - A new in
ternal construction increases the surface area of the 
anode in relation to cell volume. Conductivity of Mallory 
Alkaline Manganese batteries is thus improved and im
pedance is lowered. The result - more hours of service 
at heavier loads and lower temperatures. The case and 
case seal also have been redesigned to give improved 
protection at both the top and bottom, producing addi
tional compression points in the joints to provide physical 
stability even under severe vibration. 

New flat configuration - Mallory Alkaline Manganese bat
teries, available in all standard sizes in the cylindrical 
configuration, are now also available in some special sizes 
in a flat configuration. 

1. INSULATOR 

2. ABSORBENT 
ANO ALKALINE 
ELECTROLYTE 

3. MANGANESE 
DIOXIDE 
DEPOLARIZER 

4. INNER CAN 

5. ADAPTER SLEEVE 

6. OUTER CAN 

7. ZINC ANODE 

8 CELL SEAL 
(GROMMET) 

9. BARRIER 

10. CONTACT SPRING 

11. DOUBLE CELL TOP 

Other Mallory High-Energy Battery Systems 

Designation and Characteristics 

Mn-1300 D 1.5 1.31 2.37 5.03 

Mn-1400 C 1.5 1.02 1.94 2.34 

Mn-1500 AA 1.5 0.55 1.96 .82 

Mn-2400 AAA 1.5 0.40 1.74 .40 

Mn-9100 N 1.5 0.46 1.12 .34 

Px-825 1.5 0.90 0.22 .25 

FLAT PELLET 
STRUCTURE 

1. DOUBLE CELL TOP 

2. CELL SEAL 
(GROMMET) 

3. ZINC ANODE 

4. INSULATING RING 

5. ABSORBENT 
AND ALKALINE 
ELECTROLYTE 

6. BARRIER 

7. MANGANESE 
DIOXIDE 
DEPOLARIZER 

8. CELL CONTAINER 

Mallory manufactures many other basic battery systems • Among these are low voltage systems
either 0.9 or 0.5 volts nominal rated output. Silver oxide types - 1.50 volts for use in hearing aids • 

Mallory Battery Engineering Service 

The Mallory Battery Company has a staff of 
battery applications engineers available as a 
service to designers. This group has extensive 
experience with product design problems involv
ing electrochemical power sources of all types. 
To take advantage of their services including 

© P. R. MALLORY & CO., INC. 1969 

battery design consulting service, drawings, spec
ifications and prototype samples, please write to 
the Technical Sales Department, Mallory Battery 
Company, a division of P. R. Mallory & Co., Inc., 
South Broadway, Tarrytown, New York 10591. 
Or telephone 914 - 591-7000. 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MiillORY MALLORY BATTERY COMPANY 
a division of P. R. MALLORY & CO. INC. 
S. Broadway, Tarrytown. New York. 10591; Telephone: 914-591-7000 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2043 
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MALLORY BATTERIES 
DURACE1L ® Reserve Alkaline Batteries 

Specifications: 
Nominal Voltage: 1.50 

Rated Capacity: 6000 mah 

Rated Capacity At:. 0 to 500 ma 

Diameter: 1.285 ±.005 

Height: 

Volume: 

Weight: 

2.367 ±.015 

4.1.cu. in. 

4.25 oz. 

In this battery the electrolyte is stored separately from the active electrochemical 
components, resulting in extraordinarily long shelf life. The battery may be 
activated upon demand by twisting the top terminal cap which puts the battery 
into service by releasing the electrolyte into the cell. This alkaline managanese 
cell utilizes a new concept in anode design which exhibits high efficiency over 
a wide temperature range. Momentary high current pulses in the range of 12 to 
15 amperes are possible. Activation time is approximately 2 seconds when 
the cell is not under load. When under a 4 ohm load, the activation time to a 
1.35 volt level is less than 19 seconds at 70°F and less than 30 seconds at 30°F. 
Suggested applications are emergency lighting and communications equip
ment, military ordnance devices and in any use where long shelf life is of 
prime importance. 

Voltage Discharge Curves (Voltage vs Time) 
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Cl 
c( 1.2 

.1-

t\. 

l\ "'-
'-... -'_____70°F 

..J 1.1 
o 
> 1.0 

28°;:-'" -- ----.9 

.8 
o 5 """ "\. 10 15 

HOURS OF SERVICE 

RESISTANCE VALUES & EQUIVALENT 
CURRENT DRAINS AT 1.25 VOLTS 

OHMS MILLIAMPERES 
4.0 312 
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\ 

20 25 

DURACELL ®Rechargeable Alkaline Batteries 

'CHARGE RATINGS 

Mallory Ouracell® Rechargeable Alkaline Batteries, properly used and charged, 
provide a practical rechargeable battery system at a fraction of the cost of other 
rechargeable systems. Electrically and dimensionally interchangeable with 
standard "0", "e" and "AA" zinc carbon and managanese alkaline primary 
batteries, thE!}( may be directly substituted for these battery types in many 
consumer and< industrial equipments where low initial and operation costs are 
required, such as: portable battery operated television receivers, radios, phono
graphs, tape recorders, cameras, flashlights, lanterns, toys, cordless small 
appliances, etc. They should not be used as replacements in equipment, such 
as certain power tools, razors, toothbrushes, carving knives, etc., in which 
nickel cadmium batteries were originally used. 

Voltage Discharge Curves (DC VOLTAGE VS. TIME AT 720 F) 
SA-13D 

1.5 r---,---r---,---r---r----.---r---r---. 

:J 
ii!1.4 
o 
15 1.3 
!!: 
~ 1.2 

~ 
g 

2 4 5 6 
MAXIMUM HOURS OF EACH DISCHARGE 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MALLORY BATTERY COMPANY MAITORY a division o~ P. R. MALLORY & CO. INC. 
S. Broadway, Tarrytown. NeW' York IOftSl; Telephone: 914-591·7400 

2044 See YELLOW SECTION for Local Offices, Phones eem/1969 
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MALLORY BATTERIES 
Mercury Cells - Medium to Low Temperature 

Cell Specifications 

Typical Service Life 
For RM·1450R 

70°F 
32°F 

OaF 
-20°F 

90 hrs. 
85 hrs. 
20 hrs. 
6.5 hrs. 

48 hrs. 
27 hrs. 
8 hrs. 

1.75 hrs. 

1. Double Top Seal 
2. Molded Grommet 
3. Self·Venting Structure 
4. Non·Corroding Metal Structure 
5. Long Life Barrier Feature 

120 +680 F 

110 +32°F 

100 

90 

80 

70 
1/1 

III: 60 
::I 
050 
:I: 

40 

30 

• RM·1450R) 

• (RM·12R) 

1.5 
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CJ 
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.8 

o 

I'.. 

Applications 
This cell packages up to 45 watt hours per pound, with numerous 
applications in the field of air-sea-rescue transceivers, emergency 
beacons, etc. 
The long shelf life allows storafle of battery packages in bunkers 
of rescue boats, life rafts, survIval kits, and depots and caches. 
The Sonobuoy development program will benefit greatly from this 
unit. The cell is electrically quiet, and is capable of being checked 
prior to target missions and subsequent use. Recommended uses 
are in navigational buoys, subsea countermeasures, oceanographic 
devices, etc., especially where service requirements are greater 
than 72 hours of duty. The cells can be turned off without interim 
internal capacity losses. The economies in operation which are 
effected are significant due to the high efficiency of these cells. 
Marker lights, intermittent stroboscopic flash devices, fuses, tele· 
metry devices, remotely operated unattended stations requiring 
small blocks of power for warning devices, relay trips, etc. 
As a consequence of the extended temperature range, moon 
missiles and satellites which have radiation controlled tempera
tures in the area of OaF. to 160°F. will provide greater data trans· 
mission time during flight. No pressure containers are required 
since cells will operate in complete vacuum. Ground testing prior 
to shots will indicate flight performance. 

I'--

RM·1438R DISCHARGED THRU 25!l CONTINUOUS 
AT TEMPERATURE (F) INDICATED 

r--.. - I--r-- ~ r--~ 

" ~ 
32°F V ~ 1'0 1-

20 

10 

o 
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HOURS 
TEMPERATURE 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MAITORY MALLORY BATTERY COMPANY 
a division of P. R- MALLORY & CO. INC. 
S. Broadway. Tarrytown. New York. 10591; Telephone: 914-591-7000 
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A Division of Eanco, Inc. [i]1t!I Mid-Eastern Industries 
660 Jerusalem Road • Scotch Plains, New Jersey 07076 • (201) 233-5900. 

DB Dual Output Regulated 
Power Modules 

• Features 
All Silicon Semiconductors 

Low Ripple 

Tight Regulation 

Dust Tight 

Fully Repairable 

For Operational Amplifiers 

Dual Isolated Outputs Available 

Hermetic Sealing Available 

Model 

DB 6-2-50 
DB 10-2-50 

Output 

Voltage Current 
Amps 

±6 50 rna 
± 10 50 ma 

DB 15-2-50 ± 15 50 ma 
DB 20-2-50 ± 20 50 ma 
DB 6-2-75 ± 6 75 rna 
DB 10-2-75 ± 10 75 ma 

Voltage Regulation 

Line Load Size Price 

0.02% 0.1% $79.00 
0.02% 0.1% 69.00 
0.02% 0.1% 69.00 
0.02% 0.1% 69.00 
0.02% 0.1% 2 85.00 
0.02% 0.1% 2 75.00 
0.02% 0.1% 2 75.00 
0.02% 0.1% 2 75.00 

OB15-2-75 ±15 75ma 
DB20-'~2~-7~5~~=±~20~~7~5-m-a-+~~-+~~~-7~-='~~ 

Size 1: 3-1/16" x 2%" X.4'14" -
8-32 studs-
Mounting dimensions: 17/8" x 13/4" 

Size: 2: 3-9/16" x 3-1/16" x 4 7/8" 
- 8-32 studs -
Mounting dimensions: 2'18" x 25/8" 

• About Mid-Eastern Industries 
Mid-Eastern's engineering experience in the design and 
manufacture of standard and custom power supplies covers 
a span of 10 years. Over this period Mid-Eastern power sup
plies have pmven their performance in computers, data 
processing, communications, nuclear research, machine tools; 
medical apparatus, ground support equipment, process con
trols and many other special applications. 

Mid-Eastern engineers have to their credit the solution of 
many difficult engineering problems. Superior engineering has 
been applied to all Mid-Eastern power supplies with the result 
that every unit meets the high standards of reliability and 

HT-HTA 
• Features 
Remote Sensing 

High Power - Small Package 

Tra nsistorized 
Power Supply 
Modules 

No Forced Air Cooling Required 

Solid State Short Circuit Protection 

60°C Ambient Operation 

No Heat Sinking 
Fully Maintainable 

Stock Delivery 

All Silicon Semiconductors 
High Reliability 

Model 
Number Price 

HT 6-4 $169.00 
HT 12-4 169.00 
HT 18-2.9 169.00 
HT 24-2.3 169.00 
HT 28-2.1 169.00 
HT 36-1.7 169.00 
HT40-1.9 169.00 
HT 60-1 169.00 
HT'100-1 169.00 

Model Price Number 
HTA 6-3 $169.00 
HTA 12-3 169.00 
HTA 18-2.1 169.00 
HTA 24-1.9 --169.00 

HTA 28-1.5 169.00 
HTA 36-1.3 169.00 
HTA 40-1.1 169.00 
HTA 60- .75 169.00 
HTA 100- .75 169.00 

NOTE: The digits of the Model N umber indicate the output voltage 
and current in amps. Example: HT 6-4 has an output voltage of 6 
and current of 4 amps. HT 12-4 has an output of 12 volts at 4 amps. 

quality of the most exacting customer. Ease of checkout, 
calibration, and maintenance is maintained in each model by 
the use of interchangeable plug-ins and modular design. 
Complete step-by-step trouble shooting and adjustment pro
cedures, schematics, and comprehensive parts data are pro
vided with all standard power supplies. 
Along with technical competence, Mid-Eastern offers you the 
advantages of doing business with a customer-oriented or
ganization. Not only do we want you to buy our equipment, 
but we want you to be secure in the knowledge that we stand 
behind it with an integrity and reliability that goes beyond the 
legal terms of our warranty. We have earned the confidence 
our customers have in us. 

HV Constant High Voltage Power Supplies 

• Features 
All Solid State 

Adjustable Current Limit 

1 Millivolt Ripple 

Model 
Number Volts 

HV 350-1 0-350 
HV 350-2 0-350 
HV 350-3 0-350 

2046 

0.01 % Regulation 

10-Turn Voltage Adjustments 

Remote Programming 

Remote Sensing 

Outllut RMS 
Amps Ripple 

1 < 1mv 
2 < 1mv 
3 < 1mv 

Regulation 
Line Load 

0.005% 0.01% 
0.005% 0.01% 
0.005% 0.01% 

See YELLOW SECTION for Local Offices, Phones 

Size Price 

3V2 x 19 X 16V2 $605.00 
5% x 19 x 16V2 725.00 

7x19x16V2 905.00 
--

eem/1969 
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660 Jerusalem Road • Scotch 

Mid-Eastern Industries [l]~ 
A Division of Eanco, Inc. 

Plains, New Jersey 07076 • (201) 233-5900. II!:,. 

HW Constant Voltage / Constant Current Power Supplies 

• Features 
Models up to 100 Volts .01 % Load Regulation 

Remotely Programmable Half Rack Size 

Remote Sensing Separate Voltmeter and Ammeter 

Series and Parallel Operation Rack or Bench mounted 

500", Volts Ripple 005% Line Regulation 

Output Regulation 
Model ------'--

- -------ri n e 
--.---~---- ---" 

Price Number Voltage Current Load 
Amps CV CC CV CC 

HW 10-8 0-10 0-8 0.01% 0.1% 0.01% or 1 mv 0.5% $225.00 
-~ ~ 

HW 10-15 0-10 0-15 0.01% 0.1% 0.01% or 1 mv 0.5% 310.00 
HW 20-4 0-20 0-4 0.01% 0.1% 0.01% or 1 mv 0.5% 225.00 
HW 20-10 0-40 0-10 0.01% 0.1% 0.01% or 1 mv 0.5% 310.00 
HW 40-2 0-40 0-2 0.01% 0.1% 0.01% or 1 mv 0.9% 225.00 
HW 40-5 0-40 0-5 0.01% 0.1% 0.01% or 1 mv 0.5% 295.00 
HW 60-1.5 0-60 0-1.5 0.01% 0.1% 0.01% or 1 mv 0.5% 225.00 
HW 60-3 0-60 0-3 0.01% 0.1% 0.01% or 1 mv 0.5% 310.00 
HW 100-2 0-100 0-2 0.01%- f---~ 0.1% 0.01% or 1 mv 0.5% 360.00 
HW 200-1 0-200 0-1 0.01% 0.1% 0.01% or 1 mv 0.5% 395.00 

-- ~~----~---
Prices include: meters, case, carry handle, and rubber feet. Options: overvoltage, IO·turn potentiometers, and special input voltage. 

• How to Order 
The power supplies in this catalog are all standard produc
tion units and are delivered from stock (normally within 7 
days). Call your local Mid-Eastern representative for com
plete information on price and delivery schedules. A list of 
representatives is included for your convenience. 
In order to avoid delay, use the full model number when 
ordering your supply. Unless otherwise specified, orders are 
shipped via motor freight or UPS. 

• Warranty 
Mid-Eastern power supplies are backed by an unconditional 
repair or replacement warranty for one year after date of sale. 

• Applications Assistance 
If you are uncertain as to which ME power supply best meets 
your existing or anticipated need, please consult the factory 
or your nearest representative. Mid-Eastern power supply 
experts will welcome the opportunity to assist you and to 
recommend the best supply for your use. 

• Other Mid-Eastern Products 
In addition to standard power supplies, Mid-Eastern manu
factures custom-made power supplies and standard and cus
tom diversity combiners. Detailed information on this other 
equipment is available upon request. 

LA Silicon Modular Power Supplies 
• Features <1 millivolt Ripple RMS 

Remote Sensing 

.02% Load Regulation Fully Repairable 

.01 % Line Regulation No Cooling Required 

All Silicon Semiconductors 

Remotely Programmable 

Models to 200 Volts Output 

Plug-in Regulator Card 

Model Output 
Price Model Output 

Price 
Number Volts Amps Number Volts Amps 

LA 5-3 5-6 3.0 $135.00 LA 40-.75 38-42 0.75 $135.00 
--

LA 7-2.5 7-9 2.5 130.00 LA 45-.75 42-45 0.75 135.00 

LA 10-2.5 9-10 2.5 130.00 ~--LA 48-."5-- 46-50 0.50 135.00 
LA 12-2 10-12 2.0 130.00 LA 55-.5 50-58 0.50 135.00 

---
LA 14-2 12-14 2.0 130.00 LA 60-.5 58-65 0.50 135.00 

LA 15-1.5 14-16 1.5 130.00 f---------cA 75-:3'75 70-80 0.375 145.00 
LA 18-1.5 16-18 1.5 

--
f-----130.00 LA 90-.375 80-90 0.375 155.00 

LA 20-1.5 18-20 1.5 130.00 LA 100-.25 90-110 0.25 155.00 
LA 24-1.25 20-25 1.25 135.00 LA 125-.25 110-130 0.25 165.00 
LA 28-1 26-30 1.0 f----135.00 LA 150-.20 130-170 0.20 175.00 

-~-

1-- 135.00 
-
LA 200-.20 170-220 0.20 190.00 LA 32-1 30-33 1.0 

LA 36- .75 35-38 0.75 135.00 LA 225-.20 220-240 0.20 225.00 
~ ~-

*Special voltage and current ranges available. Inquire of factory. 
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SECTION 4000 i@,ilb,ffiD 

Mid-Eastern Industries 
A Division of Eanco, Inc. 
660 Jerusalem Road' Scotch Plains, New Jersey 07076 • (201) 233-5900. 

MS High Power System Component Power Supplies 
• Features 

Low Cost 

Most Complete Coverage 
Up to 600 Volts . 
Up to 1200 Amperes 
139 Standard Models 

All Solid State 

Extreme Reliability 

10 Year Guarantee 

Inches Inches 
Model in Model in Model 

Number Height Number Height Number 
MS9-600 48% MS20-10 3Y2 MS34-6 
MS9-1200 67¥a MS20-30 5Y4 MS34-20 

MS12-12 3% MS20-45 8% MS34-30 

MS12-40 5Y4 MS20-80 12% MS34-50 

MS12-60 8% MS20-120 17Y2 MS34-75 

MS12-100 12Y4 MS20-180 24 MS34-125 

MS12-150 17Y2 MS20-400 67¥a MS34-300 

MS12-225 24 MS25-8 3Y2 
MS12-400 67'% MS25-25 5% MS38-6 

MS38-20 
MS13.5-12 3Y2 MS25-37 8% MS38-30 
MS13.5-40 5% MS25-60 12% MS38-50 
MS13.5-60 8% MS25-90 17Y2 MS38-75 
MS13.5-100 12% MS25-140 24 MS38-125 
MS13.5-150 17Y2 MS25-200 48% MS38-300 
MS13.5-225 24 MS25-400 6Ha 
MS13.5-400 67¥a 

MS29-8 3Y2 MS46-5 
MS17-10 3Y2 MS29-25 5% MS46-15 
MS17-30 5% MS29-37 8% MS46-22 
MS17-45 8% MS29-60 12V4 MS46-40 
MS17-80 12% MS29-90 17Y2 MS46-60 
MS17-120 17Y2 MS29-140 24 MS46-90 
MS17-180 24 MS29-200 48% MS46-120 
MS17-400 67¥a MS29-400 677/a MS46-240 

Inches 
in 

Height 
3Y2 
5% 
8% 

12% 
17Y2 
24 
6Ha 

3Y2 
5% 
8% 

12% 
17Y2 
24 
67¥a 

3Y2 
5Y4 
8% 

12% 
17Y2 
24 
48% 
6Ha 

Inches Inches Inches 
Model in Model in Model in. 

Number Height Number Height Number Height 
MS65-3 3Y2 MS128-2 3Y2 MS350-U 5% 
MS65-10 5Y4 MS128-6 5% MS350-3 8% 
MS65-15 8% MS128-10 8% MS350-S 12% 
MS65-25 12% MS128-15 12% MS350-7 17Y2 
MS65-35 17Y2 MS128-24 17Y2 MS350-10 24 
MS65-50 24 MS128-35 24 MS350-30 67¥a 
MS65-75 48% MS128-45 48% MS410-U 5Y4 
MS65-150 67¥a MS128-90 67¥a MS410-3 8% 
MS77-3 3Y2 MS41 0-5 12V4 
MS77-10 5% MS240-.75 3% MS41 0-7 17Y2 
MS77-15 8% MS240-3 5Y4 MS410-10 24 
MS77-25 12% MS240-5 8% MS410-30 67¥a 
MS77-35 17Y2 MS240-7 12% MS470-2 8% 
MS77-50 24 MS240-10 17Y2 MS470-3 12% 
MS77-75 48% MS240-15 24 MS470-5 17% 
MS77-150 67¥a MS240-40 67¥a MS470-7 24 
MS109-2 MS470-10 48% 3Y2 
MS109-6 5% MS273-.75 3Y2 MS470-20 67¥8 

.. 

MS109-10 8% MS273-3 5% MS545-2 8% 
MS109-15 12% MS273-5 8% MS545-3 12% 
MS109-24 17Y2 MS273-7 12% MS545-5 17% 
MS109-35 24 MS273-10 17Y2 MS545-7 24 
MS109-45 48% MS273-15 24 MS545-10 48% 
MS109-90 677/a MS273-40 67¥a MS545-20 67¥a 

NOTE: The digits of the Model Number indicate the output voltage a nd current Wamps. Example: MS9-600 has an output of 9 volts 
current of 600 amps. MS9-1200 has an output of 9 volts at 1200 amps. Consult factory for prices. 

PM Miniature Silicon Power Supplies 
• Features 
.02% ·Load Regulation 

.01 % Line Regulation 

<1 millivolt Ripple RMS 

Remote Sensing 

Model 
Number Volts 

PM 5-3 5-6 
PM 7-2.5 7-9 

.. PM 10-2.5 9-10 
PM 12-2 10-12 
PM 14.-2 12-14 
PM 16-1.5 14-16 
PM 18-1.5 16-18 
PM 20-1.5 18-20 
PM 24-1.25 20-25 
PM 28-1 26-30 
PM 32-1 30-33 
PM 36-.75 35-38 

Fully Repairable 

All Silicon Semiconductors 

Remotely Programmable 

Models to 240 Volts Output 

Plug-in Regulator Card 

Output 
Price Amps 

3 $135.00 
2.5 130.00 
2.5 130.00 
2 130.00 
2 130.00 
1.5 130.00 
1.5 130.00 
1.5 130.00 
1.25 135.00 
1 135.00 
1 135.00 
.75 135.00 

Model 
Number 

PM 40-.75 
PM 45-.75 
PM 48-.5 
PM 55-.5 
PM 60-.5 
PM 75-.375 
PM 90-.375 
PM 100-.25 
PM 125-.25 
PM 150-.20 
PM 200-.20 
PM 225-.20 

~ SpecIal voltage and current ranges avaIlable. InqUire of factory. 

2048 See YELLOW SECTION for Local Offices, Phones 

Output 
Price Volts Amps 

38-45 .75 $135:00 
42-45 .75 135.00 
46-50 .5 13S.00 
50-58 .5 135.00 
58-65 .5 135.00 
70-80 .375 145.00 
80-90 .375 155:00 
90-110 .25 155.00 

110-130 .25 165.00 
130-170 .20 175.00 
170-220 .20 190.00 
220-240 .20 225:00 
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M!!d"n SECTION 4000 

660 Jerusalem Road • Scotch 

Mid-Eastern Industries [I] 
A Division of Eanco, Inc. 

Plains, New Jersey 07076 • (201) 233-5900. 

PMA Miniature Silicon Power Supplies 
• Features 
.02% Load Regulation Remote Sensing Remotely Programmable 

.01 % Line Regulation Fu!!y Repairable Models to 100 Volts Output 

·<1 millivolt Ripple RMS All Silicon Semiconductors Plug-in Regulator Card 

Model Output RMS % Regulation 
Number Volts Amps Ripple Line Load 

PMA 10-1.5 10 1.5 < lmv < 0.01 < 0.02 
PMA 20-1.0 20 1.0 < lmv <,0.01 < 0.02 
PMA 40-.5 40 .5 < lmv <,0.01 < 0.02 
PMA 60-.35 60 .35 < lmv <' 0.:01 <,0.02 _. --_. 
PMA 100-.2 100 .2 < lmv <,0.01 < 0.02 -- .. 

·Special voltage and current ranges available. Inquire of factory. 

Size Price 

8 x 3~6 X 5316 $165.00 
8 x 3~6 X 5316 165.00 
8 x 3~6 X 5316 175.00 

. 8x3~6X5316 175.00 
8x3~6X5316 190.00 

PR Constant Voltage / Current Silicon Power Supplies 

• Features 
High Power - Sma!! Size .01 % Regulation 

Remotely Programmable Low Ripple 

All Silicon Semiconductors Constant Voltage/Constant Current 

Mode Lites Parallel Operation 

Model Output Regulation 
Line Load Number Volts Current Amps CV CC CV 

PR 20-15 0-20 0-15 0.01% 0.01% 0.01% 
PR 40-10 0-40 0-10 0.01% 0.01% 0.01% 
PR 60-7 0-60 0-7 0.01% 0.01% 0.01% _ .. 

PR 125-3.2 0-125 0-3.2 0.01% 0.01% 0.01% 
PR 20-30 0-20 0-30 0.01% 0.01% 0.01% 
PR 40-20 0-40 0-20 0.01% 0.01% 0.01% 
PR 60-14 0-60 0-14 0.01% 0.01% 0.01% 

_. 

PR 125-6.5 0-125 0-6.5 0.01% 0.01% 0.01% -_.-

RA Constant Voltage Silicon Supplies 
• Features 
High Power - Sma!! Size All Silicon Semiconductors Low Ripple 

Remotely Programmable .01 % Regulation Para!!el Operation 

Model Output Voltage Regulation 
Number Voltage Current Amps Line Load 

RA 20-15 0-20 0-15 0.01% 0.01% 
RA 40-10 0-40 0-10 0.01% 0.01% 
RA 60-7 0-60 0-7 0.01% 0.01% 
RA 125-3.2 0-125 0-3.2 0.01% 0.01% 
RA 20-25 0-20 0-25 0.01% 0.01% 
RA 40-20 0-40 0-20 0.01% 0.01% 
RA 60-14 0-60 0-14 0.01% 0.01% 
RA 125-6.5 0-125 0-6.5 0.01% 0.01% 
RA 40-30 0-40 0-30 0.01% 0.01% 
RA 60-20 0-60 0-20 0.01% 0.01% 
RA 125-10 0-125 0-10 0.01% 0.01% 

Options include: meters, overvoltage, 100turn potentiometers, and special input voltages. 
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Panel Price 
CC 

Height 

0.25% 3%" $495.00 
0.25% 31/2" 485.00 
0.25% 3V2" 500.00 
0.25% 3V2" 575.00 
0.25% 5%" 670.00 
0.25% 5%" 675.00 
0.25% 5%" 670.00 
0.25% 5%" 875.00 

Panel Price Height 
3V2" $415.00 
3%" 415.00 
3V2" 425.00 
3V2" 425.00 
5V2" 465.00 
5V2" 440.00 
5V2" 510.00 
5V2" 560.00 
7" 665.00 
7" 675.00 
7" 725.00 

2049 



Voltage Current 

0-10V DC 2A 4A 

0-20V DC 1A 2A· 

The o-sov DC O.SA 1.0A 

Maxi 
Line 

with these features 
• Voltage / Current Crossover 
• Three (3) Range Voltmeter 
• Three (3) Range Ammeter 

• MiI-T -27 A Transformer 
• Remote Voltage or 

Resistance Programming 

• Plug-in Amplifiers with I. C. • Master Slave Series / Parallel 

• Precision Current Regulation • Available in Singles & Duals 

2050 

N ..J E ~cQi~~12~~!f!Q~ 
Kenilworth, New Jersey 07033 I (201) 272-6000 

TELEFAX: FFP • TWX: (710) 996-5967 

A subsidiary of CONDEC Corporation 

See YELLOW SECTION for Local Offices, Phones 

380A 
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The"MINI" 
power supply 
withthe 

"MINI"price. 

11 Ibs. 

43/4 (H) 
221bs. 8'14 (W) 

12 (0) 

5 mv 
4¥4 (H) 

221bs. 8'14 (W) 
12 (0\ 

7 mv 4314 (H) 
221bs. 8'14 (W) 

12 (0) 

eern /1969 
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SECTION 4000 M"Ndl'. 

POWER SUPPLIES 
Voltage Current RegulaUon Ripple Design Catalog 

. Range SO°C 7SoC load + Line + (RMS) Coda Siza Modal Price Code 
0-5.5V 14A llA .05% .05% lmv VCl 5Y. x BY. x 15'Jf. H5-5-14.0 $ 299. 5 
0-5.5V 20.5A 20.5A .05% .05% lmv VCl 5Y. x BY. x 15'Jf. H5-5-20.5 3BO . 5 
0-5.5V 40.OA 40.OA .05% . 05% lmv VCl 5Y. x 19 x 161,;2 F5-5-40.0 555 . 5 

5.5-6.5V 15.0A 11.0A .05% . 05% lmv VCl 5Y. x B1,;2 x 15'Jf. H5-6-15 26B . 5 
5.5-6.5V 24.5A lB.OA .05% . 05% lmv VCl 5V. x BY. x 15% H5-6-24.5 340. 5 
5.5-6.5V 46.0A 3B.OA .05% .05% lmv VCl 5Y. x 19 x 161,;2 F5-6-46 515 . 5 
7.0-9.0V 14.5A 10.5A .05% . 05% lmv VCl 5Y. x 8Y. x 15'Jf. H5-B-14.5 26B. 5 
7.0-9.0V 22.5A 17.5A .05% .05% lmv VCl 5V. x 81,;2 x 15% H5-6-22.5 340 . 5 
7.0-9.0V 43.0A 36.0A .05% . 05% lmv VCl 5Y. x 19 X 16Y. F5-B-43.0 515. 5 
0-10V 2A (60°C) .01% .01% .250mv VCC 4'¥.x4x12 lVC-l0-2 113. l 
0-10V lOA .01% .01% lmv VCl 31,;2x19x16% OR-l0-l0 410. l 

9.0-11.0V 14.0A 10.5A .05% .05% lmv VCl 5Y. x 81,;2 x 15'Jf. H5-10-14 26B. 5 
9.0-11.0V 21.0A 16.5A .05% .05% lmv VCl 5V4 x BY, x 15% H~10-21 340. 5 
9.D-ll.0V 41.0A 35.0A .05% .05% lmv VCl 5Y4 x 19 X 16Y, F5-10-41 515. 5 

LYC-Series 11.D-13.0V 14.0A 10.5A .05% .05% lmv VCl 5Y. x BY, x 15'Jf. H5-12-14 26B. 5 

a Three-Range Voltmeter 11.0-13.0V 20.5A 16.0A .05% .05% lmv· VCl 5Y. x BY. x 15'Jf. H5-12-20.5 340. 5 
11.0-13.0V 40.0A 33.0A .05% .05% lmv VCl 5Y4 x 19 X 16Y, F5-12-40 515. 5 

a Dual-Range Ammeter 
5-14V 15A .5% .5% 1% VCP 31,;2x19x14% TC-14-15 365. L 

a Coarse/Fine Voltage Adjust 
5-14V 30A .5% .5% 1% VCP 5y.x19x16% TC-14-30 500. l 

a Master Slave Series/ Parallel 
5-14V 200A .5% .5% 1% VCP 21 x 19x 16% TC-14-200 1550. l 

a Adjustable Current Limiting 
0-15V 20A .01% .01% lmv VCl 51,;2x19x16% OR-15-20 510. l 

a Mil-T-27 Grade Transformers 
14-16V 13.0A 10.0A .05% .05% lmv VCl 5Y. x B1,;2 x 15'Jf. H5-.15-13 26B. 5 

a All-Silicon Construction 
14-16V 17.SA 13.0A .OS% .05% lmv VCl SY4 x BY. x lS'Jf. H5-15c17.S 340. 5 

a Dual-Tracking Outputs 
14-16V 3S.0A 30.0A .05% .05% lmv VCl 5V. x 19x 16% F5-1S-3S 515. 5 
D-1BV 3A .02% .03% lmv VCl 41,;2x8x14 TR-1B-3 195. l 
0-18V 3A .01% .01% .250mv VCC 41,;2x8x14 RB-18-3-M 225. l 
0-lBV 6A .005% .02% lmv VCl 31,;2 x19x16% OR-1B-6 410. l 
0-lBV 30A .01% .02% lmv VCl 7x19x16% CR-1B-30 600. l 
5e1BV 30A .01% .01% lmv VCl 5Y. x 19x 16% 5Y-18-30-M 5BO. l 

H-19V 11.0A 9.0A .05% .05% lmv VCl 5Y4 x BY. x 15'Jf. H5-18-11 26B. 5 
H-19V 16.5A 12.5A .05% .05% lmv VCl 5% x 81,;2 x 15'Jf. H5-1B-16.5 340. 5 
17-19V 32.0A 29.0A .05% .05% lmv VCl 5Y. x 19 x 161,;2 F5-1B-32 515. 5 
0-20V lA (60'C) .01% .01% .250mv VCC 41,;2 x4x12 lVC-20-1 113. l 

SYC -Series 0-20V 7.5A (60°C) .01% .01% lmv VCC 8 x 5 x 14 5VC-20-7.5-M 375. l 
0-20V 15A (60'C) .01% .01% 1mv VCC 31,;2 x 19x 16% 5VC-20-15-M 490. l 

a All Silicon Design D-20V 30A (60°C) .01% .01% lmv VCC SY.x19x16% 5VC-20-30-M 690. l 

a Regulated Voltage and / or 19-21 V 10.0A B.5A .05% .05% lmv VCl 5% x 81,;2 x 15% rl5-20-10 26B. 5 
19-21V 15.SA 12.0A .OS% .05% lmv VCl SY4 x 8Y, x lS% H5-20-1S.S 340. 5 Current 
19-21V 30.0A 2B.OA .OS% .05% lmv VCl SY. x 19 X 16Y, F5-20-30 515. S 

a Mode Indicator Lamps 22-26V 9.0A 8.0A .05% .05% lmv VCl SY. x BY, x 15'Jf. H5-24-9 26B. 5 
a 0-71·C Operating 22-26V 13.5A 11.5A .05% .OS% lmv VCl SY. x 8Y, x lS% H5-24-13.5 340. 5 
a 0-20V, 0-40V, 0-60V, 0-125V 22-26V 25.0A 21.5A .05% .OS% lmv VCl SY. x 19 X 16Y. F5-24-2S 480. 5 

units 27-31V 8.0A 7.5A .05% . OS% lmv VCl 5Y. x 81,;2 x lS'Jf • H5-29-B.0 268. 5 
27-31V 12.0A 10.5A .05% .OS% lmv VCl 5Y. x 81,;2 x lS% H5-29-12 340. 5 
27-31V 23.0A 20.0A .OS% .05% lmv VCl 5Y. x 19 X 16Y. F5-29-23 480. 5 
D-32V lOA S.5% .S% 1% VCP 14x19x14% ElB-32-10 SOO. l 
0-32V lOA 2.5% .S% 1% VCP 14x19x14% ElA-32-10 5S0. l 

10-32V lOA .S% .5% 1% VCP 31,;2 x 19 x 14% TC-32-10 320. l 
0-32V 20A S.S% .S% 1% VCP 26Y. x 19 x 16% ElB-32-20 610. l 
0-32V 20A 2.5% .S% 1% VCP 26Y. x 19 x 16% ElA-32-20 720. l 
10-32V 20A 100mv SOmv 35mv VCl 5Y. x 19 x 16 5P-32-20 525. 5 
10-32V 20A .5% .5% 1% VCP 5Y. x 19x 16% TC-32-20 445. l 
0-32V 30A 5.S% .5% 1% VCP 26Y. x 19 x 16% ElA-32-30 1010. l 
0-32V 30A 2.5% .5% 1% VCP 26Y4 x 19 x 16% ElB-32-30 850. L 
10-32V 30A 100mv SOmv 35mv VCl 7x19x16 5P-32-30 562. 5 
10-32V 30A .5% .5% 1% VCP 7x19x16% TC-32-30 5B5. l 
10-32V 50A 100mv 50mv 35mv VCl 101,;2 x19x16 5P-32-50 73S. 5 
10-32V SOA .5% +.5% 1% VCP lOY. x 19 x 16% TC-32-S0 86S. l 

• Regulated Voltage and/ or 10-32V 100A 100mv SOmv 35mv VCl H1,;2 x 19x 16 5P-32-100 1450. ·5 
C!lrrent 10-32V 120A .5% .5% 120mv VCl 21x19x16% TC-32-120 lS70. L 

• 0-36 Volt Supplies 31-35V 7.0A 7.0A .05% .05% lmv VCl SY. x 81,;2 x 15% H5-33-7.0 268. 5 
• 0-50oe Operating 31-3SV 11.0A 9.5A .05% .05% lmv VCl 5Y4 x 8Y. x lS'Jf. H5-33-11 340. 5 
• 50 microsecond response 31-3SV 21.0A 18.5A .05% .OS% lmv VCl SY. x 19 X 16Y, F5-33-21 S15. 5 

0-36V 2A .02% .03% lmv VCl 41,;2x8x14· TR-36-2 19S. l 
NOTES: All HS, FS. SP Models Priced Without Meters. 

Line and load Regulation. all have ±2mv, Whichever is Greater. 
lower Specs. 

RB-Series 
• Regulated Voltage andt or 

Current 
• Half Rack Bench Supply 

• Wide Slot Voltage Adjustable (Rack Adaptable) 
(5-18V) (1 0-36V) (1 0-60V) • 0-50oe operating 

• 0-50oe Operating • 50 Microsec Response • 75 Microsecond response 
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i4§,iibljri1d SECTION 4000 

UNLIMITED flDm NJEt 
Voltage 
Range 
0-36V 
0-36V 
0-36V 
0-36V 
0-36V 

10-36V 
0-36V 
0-36V 
0-36V 
10-36V 
0-36V 
0-36V 
10-36V 
0-36V 

3S-39V 
3S-39V 
3S-39V 
0-40V 
0-40V 
0-40V 
0-40V 
0-40V 
0-40V 
0-40V 

41-45A 
41-45A 
41-45A 
0-50V 
O-SOV 

45-S1V 
4S-51V 
45-S1V 
20-52V 
20-52V 
30-S2V 
20-52V 
30-S2V 
30-52V 
0-60V 
0-60V 
0-60V 
10-60V 
0-60V 
0-60V 
10-60V 
0-60V 
0-60V 
10-60V 
0-80V 
O-BOV 

2S-BOV 
O-BOV 
O-BOV 
25-BOV 
0-80V 
O-BOV 
25-80V 
O-BOV 
0-80V 
O-BOV 
O-BOV 
0-80V 
O-BOV 

0-120V 
0-120V 
0-12SV 
0-12SV 
0-125V 

CODES: 

Current 
50°C 75'C 
2A 
4A 
SA 
8A 
10A 
10A 
1SA 
1SA 
20A 
20A 
2SA 
30A 
30A 
SOA 
6.SA 6.0A 
10.A 8.SA 

19.0A 16.SA 
SA (60°C) 
10A (60°C) 
20A (60°C) 
SOA 
SOA 

100A 
100A 
S.SA S.5A 
9.0A 7.5A 
17.0A 15.0A 

.5A (60'C) 
1.SA 
S.OA S.OA 
8.0A 7.0A 
16.0A 14.0A 

6A 
12A 
20A 
30A 
30A 
50A 
2.SA 
3.5A (60'C) 
6A 
6A 
7A 
SA 
12A 
14A (60°C) 
1BA 
1BA 
4A 
4A 
4A 
BA 
BA 
BA 
15A 
1SA 
20A 
30A 
30A 
SOA 
50A 
100A 
100A 
10A 
10A 
1.6A 
3.2A 
6.5A 

Regulation 
Load --+- Line--+-
.01% .01% 
.OOS% .02% 
. 01% .01% 
.01% .02% 
.01% .02% 
.01% .01% 
.01% .02% 
.01% .01% 
.01% .02% 
.01% 
.01% 
.01% 
.01% 
.01% 
.05% 
.05% 
.05% 
.01% 
.01% 
.01% 
5% 
2% 
5% 
2% 

.OS% 

.05% 

.05% 

.01% 

.01% 

.05% 

.05% 

.05% 
.5% 
.5% 

100mv 
.5% 

100mv 
100mv 
.OOS% 
.01% 

.OOS% 
.01% 
.01% 
.01% 
.01% 

.01% 

.01% 
S.5% 
2.5% 
.5% 

S.5% 
2.5% 
.5% 

5.5% 
2.S% 

.5% 
5.0% 
2.0% 
S.O% 
2.0% 
5.0% 
2.0% 
5.5% 
2.S% 
.01% 
.01% 
.01% 

. 01% 

. 01% 

.02% 

.01% 

.02% 

.05% 

.OS% 

.05% 

.01% 

.01% 

.01% 
N/A 
N/A 
N/A 
N/A 
.05% 
.05% 
.05% 
.01% 
.01% 
.05% 
.05% 
.05% 
.5% 
.5% 

SOmv 
.5% 

SOmv 
SOmv 
.02% 
.01% 
.02% 
.01% 
.01% 
.01% 
.01% 
.01% 
.01% 
.01% 
.5% 
.5% 
.5% 
.5% 
.5% 
.5% 
.5% 
.5% 
.5% 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
.5% 
.5% 

. 01% 
.01% 
.01% 

"S" Systems Catalog (old Con Avionics produch) 
"l" lab. Catalog (aid NJE) 

Ripple 
(RMS) 
.2S0mv 

1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1% 
1% 
1% 
1% 
1mv 
1mv 
1mv 

.250mv 

.2S0mv 
1mv 
1mv 
1mv 
1% 
1% 

3Smv 
1% 

3Smv 
3Smv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1mv 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1mv 
1mv 
1mv 

N'-'E 

Design 
Code 
VCC 
VCl 
VCC 
VCl 
VCl 
VCl 
VCl 
VCC 
VCl 
VCl 
VCC 
VCl 
VCl 
VCl 
VCl 
VCl 
VCl 
VCC 
VCC 
VCC 
VCP 
VCP 
VCP 
VCP 
VCl 
VCl 
VCl 
VCC 
VCC 
VCl 
VCl 
VCl 
VCP 
VCP 
VCl 
VCP 
VCl 
VCl 
VCl 
VCC 
VCl 
VCl 
VCC 
VCl 
VCl 
VCC 
VCl 
VCl 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
VCP 
vep 
VCP 
VCP 
VCC 
VCC 
VCC 

Size Model Price 
4Y,x8x14 RB-36-2-M $22S. 

3Y, x 19x 16% OR-36-4 430 . 
31f2 x 19x 16% RVC-36-S-M 37S. 
3Y, x 19x 16% CR-36-8 47S. 
S% x 19x 16% OR-36-10 490. 
3Y, x 19x 16% SY-36-10-M 390. 
SY4 x 19x 16% CR-36-15 S20. 
S% x 19x 16% RVC-36-15-M S45. 
7x19x16 5/, CR-36-20 620 . 

S% x 19 x 16% SY-36-20-M 48S . 

Catalog 
Code 

l 

l 
l 

l 
l 
l 
l 

7 x 19 X 165/0 RVC-36-2S-M 690. l 
8'/4 x 19 x 16% CR-36-30 74S. l 
7x19x16 5/, SY-36-30-M 64S. l 

17Y, x 19 x 16% CR-36-S0 147S. l 
S% X 8 ';' x 15'Y" HS-37-6.5 268. S 
S% x 8Y, x 1S'Y" HS-37-10 340. S 
SV4 x 19 X 16V, FS-37-19 S1S. S 

8 x 5 x 14 SVC-40-S-M 34S. l 
3Y, x 19 x 16% SVC-40-10-M 47S. l 
SV. x 19 x 16% SVC-40-20-M 670. l 
17V, x 19 x 16'1, EB-40-S0 1080. l 
17Y,x19x16'l', EA-40-50 1100. l 

3S x 19 x 16'l', EB-40-100 1610. l 
3Sx19x16'l', EA-40-100 1660. l 

5V. X 8Y, X 1S'Y" HS-43-5.5 268. S 
SV. X 8V, x 15% HS-43-9.0 340. S 
SV. x 19 x 16Vz FS-43-17 515. S 

4%x4x12 lVC-SO-.S 113. l 
4V, x 8 x 14 RS-SO-1.S-M 245. l 

S V4 X 8'/4 x 16 V, HS-48-S 299. S 
SV. X 8'1. X 16V, HS-4B-B 36S. S 
5% x 19 x 16V, FS-4ocBo--'c'16 ______ S~6~5'-. _-,S,-_ 
3V, x 19 x 14% --TC-S2-6 420. l 
5V4 x 19 x 16% TC-S2-12 46S. l 

7 x 19 x 16 SP-41-20 BOO. S 
10V, x 19 x 16% TC-52-30 B50. 

10'/, x 19 x 16 SP-41-30 940. 
14 x 19 x 16 SP-41-S0 1310. 

3V, x 19 x 16% OR-60-2.S 420. 
8 x S x 14 SVC-60-3.5-M 365. 

SV4 x 19 x 16% OR-60-6 SSO. 
3V, x 19 x 16% SY-60-6-M 420. 
3V, x 19 x 16% SVC-60-7-M S9S. 
S% x 19 x 16% CR-60-9 620. 
SY4 X 19 x 16% SY-60-12-M S1S. 
S% x 19 x 16% SVC-60-14-M 690. 
B'14 x 19 x 16% CR-60'1B 900. 
7 x 19 x 16% SY-60-18-M 66S. 
14 x 19 x 14% ElB-BO-4 sao. 
14x 19x 14% ElA-BO-4 S30. 
3V, x 19 x 16% TC-BO-4 320. 

26Y4 x 19 x 16% ElB-BO-8 590. 
26V4 X 19 x 16 5/, ElA-BO-8 640. 
5V4 x 19 x 16% TC-BO-8 54S. 

29'14 x 19x 16'1, ~lB-BO-15 940. 
29'14 X 19x 16 5/, ElA-BO-15 1030. 
10V, x 19 x 16% TC-80-20 B50. 
17V, x 19x 16% EB-BO-30 11S0. 
17V, x 19 x 16 5/, EA-80-30 1170. 
35x 19x 16% ES-BO-50 15S0. 
3Sx 19x 16% EA-80-S0 1600. 
3Sx19x16% EB-80-100 17S0. 
3Sx19x16% EA-BO-100 2030. 

29'14x19x16% ElB-120-10 930. 
29'14x19x16% ElA-120-10 1000. 

BxSx 14 SVC-12S-1.6-M S1S. 
3Y2 x 19 x 16% SVC-12S-3.2-M 76S. 
5V4 x 19 x 16% SVC-12S-6.S-M 1110. 

L 
S 
S 

l 

l 
l 
L 

"VCl" Voltage Regulated with current limit 
"vee" Voltage Regulated with current regulation 
"VCP" Voltage Regulated with current protection (other thon electronic) 

CORPORATION a subsidiary of 

Electronic Deve/opment and Manufacture 

HS -Series 
• Self-Cooled - No External 

Heat Sink Needed 
• Series Operation Capability 
• Fully Repairable 
• Current limiting Automatic 

Short Circuit Protection 
• All Silicon Transistors 
• Remote Sensing 

FS- Series 
• Self-Cooled - No External 

Heat Sink Needed 
• Series Operation Capability 
• Fully Repairable 
• Current limiting Automatic 

Short Circuit Protection 
• All Silicon Transistors 
• Remote Sensing 

SP- Series 
• Wide Slot Voltage Adjustment 

(10-32) (30-52) 
• 0-50'C Operating 
• 50mv Line Reg . 
• 100mv Load Reg. 
• 35mv RMS 

Corporation 

Kenilworth, New Jersey 07033 I (201) 272-6000 I TELEFAX: FFP • TWX: (710) 996-5967 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2053 



SECTION 4000 UNU'ffi. 

New NJE SC series power supplies 
For years we've been selling reliable 
laboratory power supplies at popular prices. 
Now you can also get these modular power 
supplies at our popular prices. 

SC series 
sub-rack power supplies 
• 4 basic package sizes (SCA, SCB. SCC, SCE). 
• 3 different mounting surfaces (each module). 
• Convection cooled - no external heat sinking 

required. 
• Fit into racks as small as 3W' high. 
• Current limiting 'automatic short circuit protection. I-"''--+'=''---l--'-'-'---+~!-,,'---l-~'--l-~''-j···~'---j.._:''c!.'--l--'=:...-I-''''--l--'''''-
• Remote voltage adjustment. remote sensfng 

-both standard. 
• Five-year unconditional guarantee. 
• All-silicon semi-conductors. 
• Over voltage option available. 

Specifications 
Input: 10S-12SV AC, 47-440 cps 
Regulation (Line and Load Combined): ±O.OS% or 2mv, 

whichever is greater.' 
Ripple: 1 mv rms 
Response Time: 20 !,secs. 
Temperature Coefficient: 0.015%I'C or 1.8mvI'C. 

whichever is greater. 
Temperature: 7SoC max 
Remote voltage adjustment and remote sensing are 
standard. Overvoltage protection and metered panels 
available as options. Series start is standard on SCB, 
SCC and SCE and available as an option on SCA 
models. 

5 YEAR WARRANTY! 

All voltages adjustable:±10%. All current ratings at 50°C, 

N" E ~c~~~2~~!u~2,~ 
Kenilworth, New Jersey 07033/ (201) 272-6000 
TELEFAX: FFP • TWX: (710) 996-5967 

a subsidiary of CDNoEri Condec Corporation 
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Now covered 
under our new 
10 year warranty 

Lve Line 

Model No, Voltage Current Line g~ Load m Ripple Size Price H x W x D 

LVC,lO,2 --_0~'1- O'2A ~}% ±.Ol% 250 ~v 4'14x4x12 $124 r--=c_c,- ---"" --

LVC'20-1 0-20V O-IA ,01% ±.Ol% 250 MV 43/4x4x12 $124 

LVC-50-0,5 0-50V 0-O,5A .01% ±.Ol% 250 MV 43/4x4x12 $124 

DualO-lOV 0-2A 

2LVC-IO-2 O-IOV 0-4A _01% ±.Ol% 250 MV 4'14x8x12 248 -------
0-20V 0-2A 

Dual 0-20V O-IA 

2LVC-20-1 0-20V 0-2A .01% ±.Ol% 250 MY 43/4x8x12 248 --
OAOV O-IA 

Dual 0-50V 0-O,5A 

2LVC-50-0,5 0-50V O-IA ,01% ±.Ol% 250 MY 43/4x8x12 248 

O-IOOV 0-O,5A 

(1110S-125VAC (47-420 cps) 121 Measured NL-FL Fl-NL 13) or 2 my whichever IS greater 

Rve Line 

Model Dimensions 
N •• Volts Amps load Line H x W x D 

0,005% 0.01% 
or or 

O,5mv 1.0 mv 
RYC·36·5 0·3& 0·5 3112 x 19 x 16% 

1 rna/v 
change in 

output 
1 ma 

0,01% 0.01% 
or or 

1.0 mv 1.0 mv 
RVC·36·15 0-36 0·15 5'/. x 19 x 1&% 

3 ma/v 
change in 

output 
3 ma 

0,01% 0,01% 
or or 

1.0 mv 1.0 mv 
RVC·36·25 0·36 0·25 7xI9xI6'¥. 

5 ma/y 
change in 5 ma 

output 

SVC Line 

Model 
Ho. 

SVC·20·7.5 
(Lab·Rak) 

SYC·20·15 

SVC·20·30 

SYC·40-5 
(Lab·Rak) 

SYC·40·10 

SYC·40·20 

SYC-6D-3,5 
(Lab·Rak) 

SYC·6D·7 

SVC·60·14 

SVC·125-1.6 
(Lab-Rak) 

SYC·125·3.2 

SVC·125·6.5 

Price 

$355 

525 

670 

Immediate Delivery! 

iM.llfl'ffld SECTION 4000 

Lve Line 

RB Line 

sve Line 

Dimension 
Volts Amps Load Line H x W x D Price 

0·20 0·7,5 *0.01 % '0,01% 8 x 5 x 14 $355 or 1mv or 1m'll 

0-20 0-15 *0.01% '0,01% 3'/2 x 19 x 165/. 470 or 1m'll or 1m'll 

0-20 0-30 *0.01% *0.01% 5'/4 x 19 X 165/. 670 or Imv or Imv 

0·40 0-5 ·0.01% *0.01% 8 x 5 x 14 325 or Imv or Imv 

0·40 0·10 ·0.01% '0,01% 3'/2 x 19 x 16'¥. 455 or Imv or 1m'll 

0·40 0-20 '0,01 % '0,01% 5'/4 x 19 X 16'¥. 650 
or 1m'll or 1m'll 

0·60 0-3,5 '0,01% '0,01% 8 x 5 x 14 345 or 1mv or Imv 

0-60 0-7 *0.01% '0,01% 3'/2 x 19 x 165/. 575 or Imv or Imv 

0·60 0-14 ·0.01% '0,01% 51/4 x 19 X 165/8 670 or Imv or 1mv 

0-125 0-1.6 '0,01% ·0.01% 8 x 5 x 14 495 or Imv or Imv 

0-125 0-3,2 '0,01% *0.01% 31h x 19 x 165/8 765 or 1m\! or Imv 

0-125 0-6,5 *0.01% *0.01 % 51/4 x 19 X 165/. 1110 or 1mv or Imv 

RB Line 
Model Dimensions 

No. Volts Amps Load Line HI WID Price 
0.01% 0.01% 
or 1 my or I mv 

RB·18·3·M 0·18 0·3 2 malY 4112 x 8x 14% $225 
change in 0.5 ma 

output 
0,01% 0.01% 
or 1 mv or 1 my 

RB·36·2·M 0-36 0·2 1 ma/V 4112 x 8 X 14'1. 225 
change in 0,5 ma 

output 
0.01% 0,01% 
or 1 mv or 1 my 

RB·50·1.5-M 0·50 0·1.5 0.75 malY 4'/2 x 8x 14'1'. 245 
change in 0.5 ma 

output 

N.J E £Q~!?12~~!f!2~ 
Kenilworth, New Jersey 07033 I (201) 272-6000 

TELEFAX: FFp· TWX: (710) 996-5967 

A subsidiary of COMBEe Corporation 
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SECTION 4000 UJ.iiij,ffiU 
PRECISION POWER SOURCES 

ACand DC constant current constant voltage 
GENERAL PURPOSE DC CON· 
STANT CURRENT SOURCES 
- For Transistor, Zener, 
Rectifier PIV Tests. Mag· 
netic Field Control. 

Programmable constant current sources with stabi lity as 
good as 0.05%. All solid state except theCS·120 which is 
hybrid. Major applications: C·1, compact electromagnet field 
supply; CS·111, transistor and zener testing; CS·120, rectifier 
PIV and high voltage transistor measurements. The CS-111 
and CS-120 may be modulated. 
Other applications include testing of relays, solenoids, mag
netic, resistive and other current sensitive components. 

Model No. 
Current Range 

mA 

C -1 0-2000 
CS,111 0·500 
CS -120 0-10 

Voltage Range Readout Regulation 
V Digits % 

0- 100 Pot. 0.1 
O· 250 6 am 
0·2000 5 0.07 

PRECISION DC CONSTANT 
CURRENT SOURCES - For 
Gyro Torquing, Semiconduc
tor Tests, Calibration. 

Programmable constant current sources in the 0.005% 
stability class. Digital current readout with 1 /LA resolution, 
superior performance at low currents with zero current ad
justment. Modulation capability with scale factor of 1 V /10% 
of current setting. Internal reference and sensitive control 
circuitry housed in temperature-regulated enclosure. Low 
temperature coefficient wirewouna current sensing resistors. 
0.02% absolute accuracy. 20 ppm current regulation from 
short-circuit to maximum output voltage. All solid state. 

Model No. 

CS -11 
CS -12 

Current Range 
mA 

O· 100 
0·1000 

Voltage Range 
V 

a -100 
o· 12.5 

No. of 
Decades 

5 
6 

DC HIGH CURRENT·HIGH 
VOLTAGE SOURCES - For 
Capacitor Forming. 

Solid state units are employed in the forming and testing 
of tantalum and other electrolytic capacitors, for plasma 
measurements, and as magnetic and power bridge supplies. 
Automatic switchover from constant current to constant volt
age at predetermined values. 

Model No. 

CVS -150 
(300 - 6) 
CVS -150 
noaa -4) 

Current Range 
A 

0·6 

0-4 

Voltage Range 
V 

O· 300 

0·1000 

Regulation 
% 

0.1 

0.1 

DC CONSTANT VOLT
AGE SOURCES 
- For General 
Calibration. 

Constant voltage sources with modulation capability and 
digital, in-line readout. Used for general calibration purposes, 
the units are completely solid state, have excellent regula
tion and reliability. Internal reference and sensitive control 
circuitry housed in temperature regulated oven. 

Voltage Range Current Regulation Accuracy 
Model No. V mA % % 

VS·35 0·111.1 D- IDO 0.0025 0.01 
VS·36 0- 21.1 0·1000 0.0025 0.01 

r ...... l_ 
I n rr::: L----... 

ULTRA STABLE DC 
CONSTANT CURRENT 
SOURCES,- For Gyro 
Torquer Supply, Ie 
Testing. 

Constant current sources in 5 ppm stability class. Digital 
readout with 1 ppm resolution. Superior low current opera
tion and line isolation. Modulation above and bel.ow zero 
output or about dc level. Regulation 0.0005%. Accuracy 
0.01%. 
Unique performance made possible by selecting and aging 
critical components, proportional oven control, elaborate 
shielding and patented circuitry. Widely used for sophisti
cated testing of inertial quality gyros, IC's, reference zeners, 
and other precision current sensitive devices. 

Model No. 

CS - 151 
CS ·152 
CS - 153 

Current Range 
mA 

0- 10 
0-150 
0-150 

Voltage Range 
V 

a ± 10 
o ± 25 
0-1-100 

No. of 
Decades 

6 
6 
6 

PRECISION MICRO
SYN AC SUPPLIES 
Highly regulated 
series of single
phase 25 VA 
sources in 0.1% 

stability class. Output at either of two preset frequenciQs 
in 0.4 to 10 kHz range. Tight phase-lock to external refer
ence frequency signal. Automatic switchover to internal os
cillators in the event of reference failure. Four-terminal 
sensing assures constant voltage at remote load terminals. 
Short-circuit protection with automatic recovery. Multiple 
output voltage modes with fixed and variable levels. 

Frequencies' 
Model No. Hz 

VS -78 800 & 9600 
VS - 93 800 & 3200 
VS·94 800 & 9600 
VS - 95 800 & 3200 

Full·scale Levels' 
V rms 

10 & 50 
10 & 50 
28 & 60 
28& 60 

PRECISION AC POWER 
SOURCES· CONSTANT 
VOLTAGE - For Gyro 
Wheel or Synchro 
Supply. 
Well regulated units 
supply 2 or 3 phase 

power of 25 VA per phase. Output at any specified frequency 
in 0.4 to 10 kHz range. Stability of output from 0.1% to 
0.005% depending on unit selected. Four terminal sensing 
for constant voltage at remote load. Short circuit protection 
with automatic recovery. Multiple output voltage modes with 
fixed and variable levels. 

Model No. 

VS·66 
VS - 92 
VS·76 

Frequencies'll" 
Hz 

1200 
800 

400 & 800 

Full·scale Levels' 
V rms 

50 
50 
30 

AC CONSTANT CURRENT SOURCES - For Fuel Cell Impedance 
Measurements and Other Current Sensitive Devices. 
Supply ac constant current at 60, 400, and 1000 Hz. Regu
lation and stability 0.1%. Model CS-180 supplies 100 mA 
at 0 - 5 V rms. 

See Page 1046 for Function Modules. See Page 1426 for Voltage/Current Calibrators 
and Lab Potentiometers. See Page 1046 for Alarm Controls and Measurement Modules. • 
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D.C. D.C. DIMENSIONS 
VOLTS AMPS MODEL STYLE RIPPLE H X W X D FIG. A.C. INPUT 

0·32 

0·60 

0·125 

0·250 

0·500 

0-1000 

0·1500 

0·2000 

eern /1969 

5 
5 

10 
10 
20 
20 
40 
40 

100 
150 

10 
10 
20 
20 

5 
5 

10 
10 
20 
20 

24 
40 
80 

120 

5 
5 

10 
10 

12 
20 
40 
60 

5 
10 
20 
30 
40 

2.5 
5 

10 
15 
20 

1.5 
3 
7 

10 
13 

KM75 
KM75B 
KM81 
KM81B 
KM87 
KM87B 
KM93 
KM93B 

KMI00 
KM150 

KN5 
KN5B 
KNIO 
KNIOB 

RS20 
RS20B 
RS30 
RS30B 
RS40 
RS40B 

RS50 
RS60 
RS70 
RS80 

RU60 
RU60B 
RU70 
RU70B 

RU80 
RU90 
RUI00 
RU150 

RW80 
RW90 
RW100 
RW150 
RW200 

SX80 
SX90 
SX100 
SXI50 
SX200 

TYBO 
TY90 
TY100 
TY150 
TY200 

1.25 VZBO 
2.25 VZ90 
5 VZ100 
7,5 VZ150 

10 VZ200 

RACK 
BENCH 
RACK 
BENCH 
RACK 
BENCH 
RACK 
BENCH 

RACK 
BENCH 

RACK 
BENCH 
RACK 
BENCH 

RACK 
BENCH 
RACK 
BENCH 
RACK 
BENCH 

RACK 
BENCH 
FLOOR 
FLOOR 

RACK 
BENCH 
RACK 
BENCH 

RACK 
BENCH 
FLOOR 
FLOOR 

RACK 
BENCH 
FLOOR 
FLOOR 
FLOOR 

RACK 
BENCH 
FLOOR 
FLOOR 
FLOOR 

RACK 
BENCH 
FLOOR 
FLOOR 
FLOOR 

RACK 
BENCH 
FLOOR 
FLOOR 
FLOOR 

100MV 
100MV 
100MV 
100MV 
100MV 
100MV 
100MV 
100MV 

160MV 
160MV 

100MV 
100MV 
100MV 
100MV 

1.25V 
1.25V 
1.25V 
1.25V 
1.25V 
1.25V 

250MV 
250MV 
1.25V 
1.25V 

2.5V 
2.5V 
2.5V 
2.5V 

625MV 
625MV 
625MV 
625MV 

500MV 
SOOMV 
SOOMV 
SOOMV 
SOOMV 

IV 
IV 
IV 
IV 
IV 

3.75V 
3.75V 
3.75V 
3.75V 
3.75V 

5V 
5V 
5V 
5V 
5V 

8%" X 
9" X 

X 
X 
X 
X 
X 
X 

8%" 
9" 
8%" 

10 '1z " 
12';' " 
14" 

19" X 
17" X 
19" X 
17" X 
19" X 
22" X 
19" X 
22" X 

9 '1z " 
9" 
9 '1z " 
9" 
9 1/,' 

12" 
13" 
15" 

12';''' X 19" X 17';''' 
19 1;''' X 22" X 18" 

10 1/,' 
121;' " 
121;' " 
14" 

10 '/,' 
12';' " 
12';' " 
14" 
17'/2 " 
19 1;' " 

12';' " 
19 1;' " 

48" 
48" 

X 19" X 
X 22" X 
X 19" X 
X 22" X 

13 1/,' 
15" 
13 1/ 2 " 
15" 

X 19" 
X 22" 
X 19" 
X 22" 
X 19" 
X 22" 

X 13" 
X 15" 
X 13" 
X 15" 
X 13" 
X 15" 

X 19" X 17';''' 
X 22" X 18" 
X 22" X 18" 
X 22" X 24" 

12';''' X 19" X 13'12" 
14" X 22" X 15" 
J711z" X 19" X 13 '1z" 
19" X 22" X 15" 

12';' " 
19 1;' " 

48" 
48" 

X 19" X 17 ';''' 
X 22" X IS" 
X 22" X IS" 
X 22" X 24" 

12';''' X 19" X 17 ';''' 
19 ';''' X 22" X IS" 
4S" X 22" X IS" 
4S" X 22" X 24" 
52" X 22" X 24" 

12';''' X 19" X 17';''' 
19 1;''' X 22" X IS" 
48" X 22" X IS" 
4S" X 22" X 24" 
52" X 22" X 24" 

12114" X 19" 
19114" X 22" 
48" X 22" 
48" X 22" 
52" X 22" 

X 171/4" 
X 18" 
X 18" 
X 24" 
X 24" 

12114/1 X 19" X 17114/1 
19114" X 22/1 X 18" 
48/1 X 22/1 X 18" 
48" X 22" X 24" 
52" X 22/1 X 24/1 

A 
C 
A 
C 
A 
D 
B 
E 

F 
G 

B 
E 
B 
E 

B 
E 
B 
E 

G 

F 
G 
H 
H 

B 
E 

G 

F 
G 
H 
H 

F 
G 
H 
H 
H 

F 
G 
H 
H 
H 

F 
G 
H 
H 
H 

F 
G 
H 
H 
H 

115 VOLTS A.C. 
60 Hz 

SINGLE PHASE 

208-230 VAC 
60 Hz 

3 PHASE' 

115 VOLTS A,C. 
60 Hz 

SINGLE PHASE 

117 VOLTS A,C. 
60 Hz 

SINGLE PHASE 

208-230 VAC 
60 Hz 

3 PHASE* 

117 VOLTS A.C. 
60 Hz 

SINGLE PHASE 

20S-230 VAC 
60 Hz 

3 PHASE* 

20S-230 VAC 
60 Hz 

3 PHASE* 

208-230 VAC 
60 Hz 

3 PHASE' 

208-230 VAC 
60 Hz 

3 PHASE* 

208-230 VAC 
60 Hz 

3 PHASE* 

* Three-phase units, incorporating the exclusive FAZEGUARD Sensor (Patented), a solid state phase failure 
circu!t t~~~ _~i_"_turn off the power supply if o':!e or more of the three input phases opens. 

OPAD ELECTRIC COMPANY, INC. 
43-12 WALKER STREET • NEW YORK, N. Y. 10013 ,Telephone: (212) WOrth 6-0380 

See 'YELLOW SECTION for Local Offices, Phones 
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CUSTOM POWER SUPPLIES 
Designed to Your Requirements 

Peerless power supplies are available with DC or AC inputs. 
AC inputs are normally 60 or 400 cps; DC outputs extend to 
10 ma or higher. Regulation values normally range from 5% 
to 10% from no load to full load; peak·to·peak ripple voltages 
may be less than 1 % of output voltage within this range. When 
required, closer tolerances can be supplied. 

Peerless power supplies can be packaged to meet any oper· 
ating requirements from commercial to Mil. Spec. And, their 
dimensions and configurations may also vary to meet specific 
volume requirements. For complex applications, Peerless has 
designed and manufactured power supplies that provide two 
or more outputs, operate in ambients up to 125°C and with· 
stand shocks up to 50 G's. Whethe.r your requirements are 
conventional or exotic, Peerless can solve the design problems 
and manufacture in quantity to your exact specifications. 

Typical examplesof Peerless solutions to unique power supply 
requirements are shown on this page. 

EXAMPLE 20 

EXAMPLE 15 

SPECIAL SHAPED POWER SUPPLY FOR USE 
WITH CATHODE RAY TUBES 
• Input: 6 v, unregulated 
• Outup: 6,500 v DC @ 200 ua 
• Regulation: 400 v, 0 load to full load 
• Ripple: 30 v, peak·to·peak 
• Packaging: Conforms to the requirements of 

MIL·T·27A, Grade 5, Class R, Life X 
• Dimensions: 4!4" H x 3%" W x 22%2" D 
• Weight: 1.25 Ibs. 

SEALED, REGULATED POWER SUPPLY 
(MIL·E·16, 400, CLASS 3) 
• Input: 108·132 v, 380·420 cps 
• Output: 10,000 v ± 5% DC at load current 

of 100 microamperes 
• Regulation: Output voltage constant within 2 % 

from no load to full load 
Output voltage constant within ± 1 % over 
range of specified input voltages 

• Ripple: 0.2% peak·to·peak 
• Dimensions: 2" H x 4Y," W x 5" L excluding 

terminals and mounting studs 

EXAMPLE 14 

HIGH VOLTAGE POWER SUPPLY, EPOXY FILLED 
TO CONFORM TO MIL SPECIFICATIONS 
• Input: 115 v, 400 cps 
• Output: 5,000 v DC @ 1 ma 
• Regulation: 600 v max., 0 load to full load 
• Ripple: 500 v max., peak·to·peak 
• Packaging: Conforms to the requirements of 

MIL·T·27A, Grade 4, Class R, Life X 
• Dimensions (max.): 3 y." H x 2Ys" w x 4" D 
• Weight: 1.25 Ibs. 

EXAMPLE 21 

EXAMPLE 17 

SEALED, REGULATED POWER SUPPLY 
• Input: 115 v ± 5 %, 380 cps·420 cps 
• Output 1: 2,600 v DC @ 0.5 ma to 

1.5 ma 
• Regulation: (a) At 109 v input, 1.5 ma 

output @ 2,600 v min. (with output 2 
connected to its load) 
(b) At 121 v input, 0.5 ma output @ 
2,680 v max. (with output 2 unloaded) 

• Output 2: 6.3 v RMS, C.T. @ 600 ma 
• Ambient Temperature: -55'C to 

+85'C 
• Dimensions: 2" H x 4" W x 3%" D 

SEALED, REGULATED POWER SUPPLY 
• Input: 115 v ± 5%, 380 cps·420 cps 
• Output 1: 2,600 v DC @ 0.5 ma to 1.5 ma 
• Regulation: (a) At 109 v input, 1.5 ma output @ 2,600 v min. 

(with output 2 connected to its load) 
(b) At 121 v input, 0.5 rna output @ 2,680 v max. 
(with output 2 unloaded) 

• Output 2: 6.3 v RMS, C.T. @600 ma 
• Ambient Temperature: -55'C to + 85'C 
• Dimensions: 2Y," H, semi·circular (two quarter sections) 

-inner radius lYa"'; Quter radius 2~l/' 

2058 See YELLOW SECTION for Local Offices, Phones eern /1969 



BASIC GUIDE TO CUSTOM POWER SUPPLY ESTIMATES 
This form contains the information required for prompt estimates on design and construction 

of custom power supplies. We would be pleased to send you these forms for your con

venience in establishing your power supply requirements. 

1 ( ) If military, show applicable specification ___ and for MIL·T·27 Grade __ , ClasL __ , Life __ , Family __ , 
and other _________ ~~. ___ _ 

2 ( ) If commercial, show: fully potted_~ __ , or encased ____ .. 
3 ( ) Ambient temp. ___ 0 C. min, __ 0 C. max. Temp. rise ____ ° C. max. 
4 ( ) Duty cycle _________________ lf intermittent, indicate time 0"-___ , and time off __ . 
5 ( ) Mounting, terminal end ( ), opposite end ( ), inserts ( ), studs ( ), flanges ( ). 
6 ( ) Terminals, stand·off ( ), feed·through ( ), lugs ( ), flex leads ( ), other ( ): describe ______ _ 

~ ~ ~ ~~~g~~li~iL~-~~~·-----~-~-H~.} ~o?e completed ~~en component will be used in existing equipment, or when space 
9 ( ) M t· t limitations are critical. oun Ing cen erL..._ 

10 ( ) Converter (D.C. Source to D.C. Load) 
11 ( ) Inverter (D.C. Source to D.C. Load) 
12 ( ) Power Supply (A.C. Source to D.C. Load) 

A. Input Volts_~ _____ Nominal 
Volts _____ ~_ Max. 
Volts _________ Min. 

@ ___ .C.P.S. ± _____ C.P.S. or D.C. ______ ohms source impedance. 
B. Additional pertinent supply data 

OUTPUT 

C.Output Data: 
Full load voltL ____ D.C. __ RMS 
Nominal Tolerance ____ ± 

Volts or ______ ±% 
Full load currenL ___ u.a. 

______ m.a. ____ a. 
Load current variation: 
Max. allowable ripple ___ P 

toP or ___ % 
local power factor: 
Output frequency c.p.s. 
__ square wave 
__ size wave 

Output frequency tolerance: 
± __ c.p.s., or ± __ % 

eem /1969 

Max. allowable harmonics: 
--_% 

Permissible output voltage 
regulation: 
a. With input voltage 

variation ± ___ volts 

b. With load variation: 
±---% 

c. With temperature variation: 
__ OCto __ oC 

Permissible output frequency 
tolerance with above variations: 
± __ C.p.s. 

Output impedance, ohms 

D. Other requirements· general: 
Efficiency __ % min. 
Ambient temperature range __ ° C to __ 0 C 
Possible transient voltages in source ____ % 
of nominal voltage. Duration _.~_u sec. 
Flowable "hash" feedback into source ±_~ __ c_m.v. 
Short circuit protection required yes__ no_ 
Reverse polarity protection required yes_ no_ 
Cooling: 

a. Natural draft. __ 
b. Forced draft (air blast) __ 
c. Heat sink __ _ 

Honning: 
Operated at ground potentiaL_ or floating __ 

E. Schematic of applications. Give as much information 
as possible relating to source of supply, loading, etc. 
Separate sheet attached, yes_ no_ 

See YELLOW SECTION for Local Offices, Phones 2059 



SECTION 4000 iMiilij,ffUffii 

TYPICAL SPECIFICATIONS FOR POWER SUPPLIES PEERLESS 
HAS DESIGNED AND MANUFACTURED IN QUANTITY 

Example Ripple Volts Size: Height, 
Number Input Output(s) Regulation (Peak to peak) Depth, Width 

Example Ripple Volts Size: Height, 
Number Input Output(s) Regulation (Peak to peak) Depth, Width 

33 115 v AC 6,000 v DC 3% 3% 2o/is" x 5" 
400 cps @ 100 ua xlY4" 

and 600 v 

53 117 v AC 10,000 v DC 10% 0.1% 3%" x 5" 
60 cps @ 100 ua- x 612" 

250 ma max. 
tap 

34 115 v AC 8,500 v DC 300 v, 0 load 200 29116" X 5" 
400 cps @ 100 ua to full load xlY4" 

54 115 v AC 8,500 v DC 10% 10% F51:n" x 31;32" 
400 cps @I ma x 42%2" 

35 105 v AC 6,000 v DC 400 v, 0 load ly,," x 3o/s" 
400 cps @ 200 ua to half load x 3%" 

55 115 v AC 3,000 v DC 10% .5% Ph" x 3" 
400 cps @ 225 ma x 4" 

36 115 v AC 2,500 v DC 300 v, 0 load 250 11/4" x 312" 
400 cps @I ma to full load x2Y2" 

56 96 v AC 1,650 v DC 15% 5% 13/32" x 3%" 
400 cps @ 1.5ma x 25;16" 

37 115 v AC 6,000 v DC 300 v, 0 load 150 29liS/l x 5" 
400 cps @ 100 ua to full load xl\!," 

525 v DC 
@300 ma 

38 115 v AC 8,000 v DC 400 v, 0 load 1)1," x 4;1," 57 120 v AC 2,000 v DC 15% 10% 5"x8"x4" 
400 cps @ 60 ua to full load x 215/ 16" 60 cps @ 1 ma 

and 1,400 v DC -2,000 v DC 
@ 5 ua (dj 4 ma 

39 115 v AC 8,000 v DC 550 v, 0 load 160 1%" x 6" 
400 cps @ 100 ua to full load x 27!ls" 

2,400 v DC 25 v, )I, load 1.0 
@ 250 ua to full load 

58 120 v AC 9,000 v DC 10% 0.5% 4%" x 5" 
60 cps Cd, I ma x !l)l," 

tapped at 
100 v DC 

40 115 v AC 3,000 v DC 10% 10% 114" x 4" 
400 cps @2 ma x2Yz" 

41 120 v AC 8,000 v DC 250 v, 0 load 5% 3)1," x 6)1," 
60 cps @ 200 ua to full load x 5" 

750 v DC 

59 10 v DC ±2,400 v DC 0.5% 211116" x 25;16" 

@ 500 ua x 313!tS" 

60 115 v AC 8,000 v DC 2% 1% 39;16" x 3Yis" 
400 cps @ 200 ua x4%" 

@ 245 ua 400 v DC 

42 115 v AC 2,000 v DC 10% 10% lY4" x3Y4" @2ma 

400 cps @I ma x 2)1," 61 21 v DC 350 v DC, 410 v DC 5% 1% IVs" x 2\!," 
43 115 v AC 1,500 v DC 10% 10% 1\!,"x3\!," 

400 cps @ I ma x2y,," 

44 115 v AC 8,000 v DC 400 v, 0 load 4% 1)1," x 4Ys" 
400 cps @ 60 ua to full load x 215!l.6" 

and I ,500 v DC 
@ 20 ua 

470 v DC x3Y2" 
@ 7 ma 

100 v DC 
@2ma 

-21 v DC 
@ 10 ma 

12.5 v (p.p) 
45 115 v AC 4,000 v DC 10% 10% 1" x 4" x 3" @ 500 ma 

400 cps @Ima 
46 115 v AC 2,500 v DC 10% 10% 1" x 4" X 3" 

400 cps @ I ma 
47 115 v AC 3,000 v DC 10% 10% 114" x,3;4" 

400 cps @Ima x2Yz" 

62 115 v ± 10% 3,500 v DC 1% 0.1% 4" x 4" 
400 cps @2 ma x8Yz" 

63 115 v ± 5% 2,600 v DC 2.3% 0.46% 4" x 3%" 
400 cps @ 0.5 to (l2v) x 2" 

1.5 ma 
48 115 v AC 1,200 v DC 120 v, 0 load 50 at 2Ys"x3Y4" 6.3 v AC 

400 cps @ 15 ma to '/3 full load '/3 full load x2Ys" @600 ma 
49 115 v AC 10,000 v DC 1000 v, 0 load 1000 1%"x5Y4" 

400 cps @Ima to full load x 4" 

50 11.5 v 800 v DC 10% 2% 2%" x 3.56" 
DC @265 ma x 6%" 

350 v DC 2% 
@35ma 
200 v DC 1% 
@ 120 ma 

64 115 v AC 7,000 v DC 10% 7% 2Ys" x 4" 
400 cps @.5 ma 514" 

65 115 v ± 5% 2,600 v DC 2.3% 0.46% 4" x 3%" 
400 cps @0.5to (12 v) x 2" 

1.5 ma 
6.3 v AC 
@ 600 ma 

51 115 v AC 700 v DC 10% 5% 2" X 5%" 
400 cps @Ima x 4" 

52 115 v AC ±1,500 v DC 10% 5% 1%" x 4'12" 
400 cps @Ima X 3" 

6.3 v DC 

66 26 v 115 v RMS ±IO% 2'%, x 3"/3," 
DC 400 cps x 4" 

@ I amp 

67 28 v DC 115 v RMS ±5% voltage 6% max. 10" x 14" 
±5v 60 cps sine wave and harmonic x 12\!," 

@.6amp 0·120 VA frequency content 

FOR COMPLETE INFORMATION, PLEASE WRITE: 

PEERLESS 
ELECTRICAL PRODUCTS 

A Division of fl!Z?W Ling Altee, Inc. 
1515 SOUTH MANCHESTER AVENUE, ANAHEIM, CALIFORNIA 

2060 See YELLOW SECTION for Local Offices, Phones eem /1969 
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FEATURES 

Low Cost - available with or without 

controls. 

Small size, light weight. 

Solid state, rugged reliability. 

Long life - selenium or silicon rectifiers 

with high overload characteristics. 

Positive polarity - negative on request; 

reversible polarity on many models. 

GENERAL SPECIFICATIONS 

Input 

Output 

117v AC, 60·Hertz, I-phase 

below 3KW; all others 208/ 

230 V. 

Continuously adiustable with 

powerstat-type control. 

Regulation Approx. 25% N.L. to F.L. 
Available to 0.01 %. 

Ripple Approx. 2 - 3%. Available 
to 0.01%. 

MODEL OUTPUT 

PPI-50 lKV -50 ma. 
PPI-200 1 KV - 200 ma. 
PPl-500 1 KV - 500 ma. 
PP1-l000 fKV - 1000 rna. 
PP2-5 2KV - 5 rna. 
PP2-50 2KV - 50 rna. 
PP2-100 2KV - 100 rna. 
PP3-80 3KV - 80 rna. 
PP5-5 5KV - 5 rna. 
PP5-50 5KV - 50 ma. 
PP5-200 5KV - 200 ma. 
PP5-500 5KV - 500 ma. 
PP10-5 10KV - 5 ma. 
PP10,25 10KV - 25 ma. 
PP10-l00 10KV - 100 ma. 
PP10-500 1 OKV - 500 ma. 
PP15-S 15KV - 5 ma. 
PP15-25 15KV - 25 ma_ 
PP20-1.S 20KV - 1.5 ma_ 
PP20-5 20KV - 5 ma. 
PP20-10 20KV -10 rna. 
PP20-25 20KV - 2S ma_ 
PP20-100 20KV - 100 rna. 
PP30-S 30KV - 5 ma. 

PP30-2S 30KV - 25 rna. 
PP50-1 50KV -1 rna. 
PP50-5 50KV - Sma. 
PP50-10 50KV -10 ma. 
PP50-S0 SOKV -50 ma. 
PP70-S 70KV - Sma. 
PP70-10 70KV -10 ma. 
PP100-2 100KV - 2ma_ 
PP120-5 120KV - 5 ma. 
PP120-10 120KV - 10 rna. 
PPI50-S 150KV -5 ma_ 
PP200-2 200KV - 2 ma_ 

i§4,iiij'ffid SECTION 4000 

High -Voltage 

DC Power Packs 

PeSChel/ and Power Supplies 

MODELS PP & CPP 

Basic DC power packs with or without controls and meters. Available in 1 KV to 

500 KV output with current ratings from 1 ma up. Designed for incorporation into 

other equipment, for lab or industrial use. Applications include: capacitor charging, 

HV testing, electrostatic processes, including paint spraying, powering tubes and 

infrared devices. Regulation to ±0_01 % available on request. 

TWO TYPES OF CONTROLS: 

Type A - Line cord, switch, fuse, pilot light, and continuously adiustable output 

control '(0-100 dial on powerstat used for percentage of output indication). 

Type C - Line cord, switch, fuse, pilot light, continuously adiustable output by 

means of powerstat, 20/0 accuracy voltage and current meters directly 

at output. 

BASIC 
POWER PACK 

$100 
260 
400 
600 

60 
130 
250 
250 

80 
250 
500 
700 
100 
300 
800 

1700 
140 
SOO 
110 
190 
230 
500 

1000 
250 

$775 
280 
490 
9S0 

19S0 
675 

1300 
550 

1000 
1900 
132S 
1700 

(Additi'onal optional features to fit your requirements available.) 

WITH 
CONTROL 
STYLE "A" 

$150 
310 
455 
670 
110 
175 
300 
300 
120 
300 
575 
825 
160 
370 
900 

1900 
190 
570 
180 
240 
280 
575 

1100 
300 

$875 
3S0 
580 

1020 
2070 

780 
1370 

620 
1105 
2000 
ISOO 
1875 

WITH 
CONTROL 
STYLE "C" 

$200 
405 
550 
770 
150 
220 
375 
375 
160 
375 
650 
925 
200 
470 

1000 
2000 

260 
670 
210 
320 
350 
650 

1220 
375 

$975 
390 
680 

1120 
21S0 

880 
1470 
700 

1210 
2100 
161S 
1990 

A BROAD RANGE OF 
MODELS' TO CHOOSE FROM 

CUSTOM 
75 KV 

TEST 
SET 

Style "C" 

HERMETICALLY -
SEALED 
POWER 
PACKS 

CPP10-3 

Note: To deSignate type of control, add letter A or C to baSIC PP Unit. (Example: PPl-50A). 
To order power pack only, less controls, leave off letters A or C. 

MODEL OUTPUT PRICE 

CPP3-S 
CPPS-S 
CPP10-3 
CPP20-1.5 

3KV@Sma. 
SKV@Sma. 

IOKV@3ma. 
20KV @ 1.5 ma. 

LOW COST • SMALL SIZE 

• LIGHtWEIGHT • SOLID STATE 

$ 65 
85 
9S 

105 

• RUGGED • RELIABLE • LONG LIFE 

MODEL CCP - GENERAL SPECIFICATIONS 

Encapsulant - Semi-rigid solid - Vacuum fllled_ Cases Mll-T-27A can 
with 4 mounting studs. Input - 0-115 volts, 50/60-Hertz. Output -
Variable with variable input. Output Polarity - Reversible. Circuit
Full wave rectification. 

Peschel/lnstruments Inc. 
Cape Coral Industrial Park - Club Drive, Box 847 
Cape Coral, Florida 33904 (813) LI 2-3164 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2061 



SECTION 4000 'Wiij'ffltffli 

• pioneer magnetics incorpo rated 
1745 BERKELEY STREET, SANTA MONICA, CALIFORNIA 90404/TEL: 213-393-0136 

MIL QUALITY POWER CONVERSION EQUIPMENT 

airborne and spaceborne 
specifications 
P.M./. specializes in the design and production of full mili
tary and NASA quality Airborne & Spaceborne power 
conversion systems. P.M./. builds to the following typical 
requirements: 

Mll-E·415B 
Mll-E-54DD 
Mll-E·164DD 

ANA Bulletin 400 
Mll·STD·242 
Mll·STO·7Dl 
MIL·S·195DD 
MIL·STD-461,462 
MIL·STD-7D4 
MIL-STD-BID 
Mll-E-5272 

Design criteria for ground electronic equipment 
Design criteria for airborne electronic equipment 
Design criteria for shipborne electronic equip· 

ment 
Selection of parts and processes 
Selection of parts and processes 
Preferred Semiconductors 
Selection of Semiconductors 
RFI and EMC requirements 
Aircraft Electric Power 
Environmental requirements 
Environmental requirements 

low temperature. 
coefficient converters 
STANDARD TEMPERATURE COEFFICIENT: 5PPM/oC 
TYPICAL PERFORMANCE: 
Output Rating: 20 volts @ 1 Amp DC. 
Output Change: Less than 100 millivolts total for ambient change from 

-50°C to + 100°C. 

ac to dc power supplies 

TYPICAL SPECIFICATIONS: 
Input: 1 or 3 phase, 60Hz or 400Hz. 
Outputs: From 4V to 1000V, power lev.els to 5KW. Single or Multiple outputs. 
Regulation: line: To ±.Ol % for ±10% line. ' 

Load: To :'::.01 % for NL to FL. 
Ripple: To .01 % of full voltage. 
Temperature Coel.: Standard :'::.005/oC (see above). 
Respons2: To 10 ,usee. 
Ambient Temperature: - 55°C to + 100°C. 
Mechanical: State of the art size and weight. 
Safely Fealures: Overvoltage and overeurren!. 

dc to dc converters 

REPRESENTATIVE COMPUTER POWER SUPPLY 
Regulated Power: 116 watts. 
Size: 64 cubic in:hes. 
Weight: 3 pounds. 

TYPICAL SPECIFICATIONS: 
Input: 18 vac to 40 vac. (Other ranges available). Spikes and ripple per 

MIL·STD·704. 
Outputs: From 4V to 1000V, power levels to 5KW. Single or Multiple outputs. 
Regulation: Line: to :'::.01 %. 

Load: to :'::.01 % for Nl to FL. 
Ripple: To .05% of full output voltage. 
Temperature Coet.: Standard :'::.005%/oC (see left). 
Response: To 10 !,sec. 
Ambient Temperalure: - 55°C to + 100°C. 
Mechanical: State of the art size and weigh!. 
Safety Features: Overvoltage, overcurrent, and reverse input voltage. 

high voltage power supplies 

REPRESENTATIVE TWT POWER CONVERTER 
Power: 1200 watts. 
O.C. Voltages: 4000V Helix, 2700V Collector. 

TYPICAL APPLICATIONS: 
Traveling-wave tubes, Backward-wave Oscillators, Cathode
ray tubes, and Photo-multiplier devices. 

TYPICAL SPECIFICATIONS: 
Input: AC or DC :'::10%. 
Outputs: Multiple, isolated high voltages for helix, collector, dynodes, or 

aquadag. To 15,OOQV and 5KW. 
Performance: See specs above. 
Time Delay: To allow filament warmup previous to high voltage application. 
High Voltage Ramp: To allow multiple high voltages to rise and decay together. 
Helix Overload: Removes collector and helix potentials to avoid helix inter· 

cept damage. 

2062 See YELLOW SECTION for Local Offices, Phones eern {1969 
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Nickel Cadmium 
R E c H A R G E 

Sealed Cells and Batteries 

A B L E 

POWER 

INCORPORATED 

CAPACITIES UP TO 2000 AMPERE HOURS ON REQUEST 

@--,--I 
B 

FIG. A 

01 
~ 

tC(==~) 0 

FIG.B T 
b==w==iT 
o T 

~ 

T 

TYPICAL CYLINDRICAL CELLS 
(FIG. A) 1.2 VOL TS PER CELL 

Capaci ty Dimensions (in) 
:Type mAH A B 
170Se 170 0.625 0.600 
250Se 250 0.542 1.209 
500Se 500 0.554 1.920 
600Se 600 0.625 1.920 
750Se 750 1.020 0.910 
900Se 900 0.562 3.532 

1000Se 1000 1.000 1.280 
1200SC 1200 .875 1.600 
1800Se 1800 1.000 1.840 
2000Se 2000 1.272 1.400 
4000Se 4000 1.289 2.300 
7000Se 7000 1.290 3.490 
8000Se 8000 1.344 4.218 

Wt. 
oz. 

0.4 
0.6 
1.0 
1.0 
1.1 
1.4 
1.1 
1.5 
2.5 
2.8 
4.6 
7.6 
9.8 

Oval cell also available (Fig. C) in 4000mAH, 
W-2.080 T-1.260 and H-1.656 Wt. 0.37 oz. 
All battery configurations available with pressure 
contact buttons or solder lug terminals. 

Type 

20B 
SOB 

100B 
150B 
180VBH* 
225B 
225BH* 
250VBH* 
400B 
450B 
500BH* 

1000VBH* 
2000VBH* 
3000BH 

TYPICAL BUTTON CELLS 
(FIG. B) 1.2 VOL TS PER CELL 

Capaci ty Dimensions (in) 

mAH C D 

20 0.449 0.201 
50 0.606 0.230 

100 0.984 0.240 
150 0.984 0.260 
180 0.984 0.290 
225 0.984 0.339 
225 0.984 0.347 
250 1.340 0.210 
400 0.992 0.571 
450 1.689 0.299 
500 1.340 0.374 

1000 2.000 0.330 
2000 2.000 0.590 
3000 2.000 .976 

*H denotes high rate discharge capability. 

POWER INCORPORATED 
ALSO MARKETS: 

Emergency lighting units. 
F lashl ight and lantern rechargeable bat· 

teries. 
Custom and prototype des ign battery packs 

built to your specifications. 
Battery chargers for all types of batteries. 

Balleries - NICKLE CADMIUM - SILVER 
CADMIUM - SIL VER ZINC· MERCU RY 
SEALED LEAD-ACID. 

Wt. 
oz. 

0.04 
0.09 
0.28 
0.30 
0.39 
0.41 
0.44 
0.58 
0.66 
1. 10 
0.90 
2.24 
3.50 
5.00 

MR. BATTERY SAYS: 

-rHo 

"We have over 10,000 cell and battery sizes in stock. If you don't see exactly what 
you are looking for here, let us know, chances are we'll be able to take care of your 
application immediately. We'd be happy to anSwer any questions. If we can't help 
you, no one can." 

All cylindrical and oval ballery types 
feature a pressure safety devi ce for secu~ 
rity and reliability making them especially 
suited for cordless consumer and elec~ 
tronic products. 

CUSTOM BATTERY PACKS 
Cylindrical cells are incased in a rigid, 
high impact case. Case materials.are 
highly dielectric to provide maximum cell 
insulation at minimum cost. The case is 
vented to each cell to provide cooling and 
long life. Packs are available to your 
specifications in any voltage. 

Button cell batteries are constructed of 
sealed nickle cadmium button cells (see 
fig. B) to meet almost any application 
requirement. The compact size of hutton 
cells permits easy stacking to form mul
tiple cell batteries of optimum power/ 
volume ratio and space utilization. Com
pletely sealed bullon cells are ideally 
suited for portable radios, flashlights, 
photoflash, alarms, and any low-drain, 
high capacity application. 

TYPICAL BUTTON CELL BATTERIES 

i~ 

'I' 1;1 

11 
)t1 

INVESTIGATE direct current emergency 
power sources avai lable in any regulated 
voltage or current, featuring automatic SCR 
solid state switchover to a self-contained 
battery. We have the answer to reliable 
economical D.C. power with automatic 
emergency back-up • 

• POWER 
INCORPORATED 

FOR COMPLETE SPECIFICATIONS. PRICE. AND DELIVERY, WRITE OR PHONE 

POWER INC .• MARKETING DIVISION. 12809 Eagle Ridge Drive. Burnsville, Minnesota 55378 • (612) 890 -1360 • 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2063 
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p~1 LABORATORY DC POWER SOURCES 

Model 630 

CASE A 

8%" w. X 4%" h. X 11·9/16" d. 

Model5015T 

CASES 

53/4" w. X 80/8" h. X 10Va" d. 

Model TW·5005 

CASEC 

7%" w. X 8%" h. X l3Y2" d. 

41' .... All units have remote sensing; remote programming. 

e Front and rear 'output terminals; 

e Continuously adjustable voltage and current limiting 
controls. 

eMOdel5015T, 1010T, 1210S and 3650S feature a 
current limit indicating. monitor. 

e Modul.ar package construction suitable for rack 
rnounting.·Singleor.dual rnollritirig.il1 19" paneL 

e Processed under Power Designs' "Predictable·Relia· 
bility" program fora 5·year MTBF .. The program 
features:. ava lanche,controUed silicon rectifiers,stress· 
tested transistors, pre-aged zener . references . with 
extrapolated stability criteria·· based ... on 1/f ·noise 
changes. com puter-grade capacitors, Un~oxide'filrn 

resistors, and corn ponents operated at 50% .·of • man
ufacturers' published ratings. Units pre-aged undet 
fulHoad condit/ansfora minimum .of 50 hours. 

PARTIAL LIST OF AVAILABLE UNITS 

CURRENT REGULATION RIPPLE 
MODEL VOLTAGE AMPS LINE/LOAD Pk to Pk CASE "PRICE 

MV 

630 0·6 0·3 O.Ol%+lmv 1.00 A $149.50 

2015R 0·20 0·1.5 to.03% or5mv 0.45 A 175.00 

50055 0·50 0·0.5 0.005%+lmv 1.00 A 149.50 

5015T 0-50 0-1.5 to.Ol % or 3mv 0.75 B 234.50 

1010T 1·100 0·1.0 to.05% or 15mv 1.50 C 339.50 

12105 0·12 0·10 0.01%+2mv 1.50 C 329.00 

1W5OO5 0-50(2) 0'0.5 
(Dual) 

0·100 @ 0.5A Series Oper. 
O.005%+lmv 1.00 C 297.50 0·50 (al l.OA Parallel Oper. 

36505 0·36 0·5.0 O.01%+3mv 1.50 C 299.00 

twhichever is greater ·'FOB WESTBURY 

POWER DES·IGNS PACIFIC, INC. 

MIRANDA AVENUE PALO ALTO, CALIFORNIA 
415-321-6111 TWX: 910-373-1251 

I POWER DESIGNS, INC. 

1700 SHAMES DRIVE WESTBURY, N. Y. 
516 EOgewood 3-6200 TWX: 510-222-6561 

2064 See YELLOW SECTION for Local Offices, Phones eem/1969 
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PRECISION POWER SOURCES 

• All siiiconsemiconductor regulator system with 
new, low noise diff-amp input transistor and spec 
cially processed zener voltage reference. 

• Advanced solid state circuitry. 

• Exceptional stability through design simplicity. 

• Critical components maintained at constant am
bient in temperature controlled oven. 

• Self-restoring electronic overload and short circuit 
protection With continuously adjustable current 
limiting con~rol. 

• PUIl-to-set currentlimifcontrol with flashing cur· 
rent limit. indica.torlight. 

• Performanc.e specifications based on anticipated 
ratings at end of five years of service. 

~ Built-i.n protection agains turn-on or lurn~off 
transi.ents.· . . •.•••.•.•.•..•... /< •• 

• 100 houyO'\inimumpre-aging of power SUpply.pdor 
toJest and.calibf'atjqn. 

• Individual celib:ration data. f!Jrnished with each 
unit. 

PARTIAL LIST OF AVAILABLE UNITS 

MAX. 
RANGE CURRENT REGULHION RIPPLE TC t 

MODEL VOLTS AMPS LlNEILOAD PK TO PK STABILITY PER 'C SIZE SPECIAL FEATURES PRICE 

4 decade readout with .1 % 
<.001 % 83/8X4'1, accuracy. Continuous current 

2005A 0·20 0-0.5 .0005% 100~v .001% limiting with panel push $325 + 100~v 18hrs. x8 u;,o button setting, Remote pro-
grammable lOOmnv. 

<.001 % 53/, X 8'/8 4 decade readout with 0.1 % 
2020 0-20 0-2.0 100!'v 100!'v +100!,v/8hrs. .001% xlO ]18 

accuracy. Remote program- 475 
mabie lOOOQ/v, 

Remote programmable only 
<.001 % 8'18X4'% lOOOQ/y. Accurate to .01 % 

295 1025P 0-100 0-0.250 .0005% 100!'v + 200~v 18hrs. . 001% of programming resistance . 
xlO Calibration at front panel. 

Voltage & current limiting. 

+15 0-1.0 100!'v 1150!'v 150!'v .01 % Iwk 0.001% 55/ax4 1h Modular operational ampli-
275 UPMD-ll fier source. Dual tracking 

-15 0-1.0 100!'v 1150!'v 150~v .01 %/wk 0.001 % x7 lh SUpply - better than 2 my. 

X-336 10.0 0-0.250 . 0001% 500!'V .005%/mo . 2.5PPM 
3x3 lh Modular secondary standard 275 x5V, (adj. ±50mv). 

WRITE FOR TECHNICAL DATA SHEETS t FOB Westbu ry 

POWER DESIGNS PACIFIC, INC. 

MIRANDA AVENUE PALO ALTO, CALIFORNIA 
415-321-15111 TWX. 1110-373-1251 

I POWER DESIGNS, INC. 

1700 SHAMES DRIVE WESTBURY, N. Y. 
51. EDgewood 3-15200 TWX, 510-222-15581 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2065 
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MODEL 

UPM·6 

UPM·ll 

UPM·16* 

UPM·22 

UPM·33 

UPM·44 

UPMD·l0 

UPMD·l1 

UPMD·15 
UPMD·15Y 

UPMD·X9 

UPMD'56* 

UPMD·530N 

UPMD·530P 

REDULE@ 
UNIVERSAL POWER SUPPLIES 

PARTIAL LIST OF AVAILABLE UNITS 

NUMBER REGULATION MAX. RIPPLE INPUT POWER 
OUTPUT RATING OUTPUTS LINE/LOAD PK TO PK @NOM,LI.NE 

24Y @ 1112A, 27Y @ 11!4A, 30Y @ 1A 1 .01 % +2mv 1mv 90w 

O·lSY @ 1A 2 .01% +lmv 1mv 80w 

5, SY @ 5A 1 .01% +2mv 1mv 85w 

lS·30Y @ 112A, 30·S0Y @ 1!4A 2 .01% +lmv 1mv 70w 

O·lSY @ 2A 1 .01% +lmv 1mv 80w 

lS·30Y @ lA, 30·S0Y @ 112A 1 .01 % +lniv 1mv 70w 

24Y @ 3A 1 .04% +2mv 2mv 180w 

±15V @ 1A (precision tracking) 2 See precision 105/Lv 85w 
power supply page 

lSY DC @ 2A 2 .01 % +2mv 1mv 125w 
Same as UPMD·1S with overvoltage crowbar protection 

100V DC @ 1!4A 2 .03% +lmv 1mv 90w 

5, 6Y @ lOA 1 .01% +2mv 1mv 170w . 

20Q·3000Y @ 10ma 1 .0025%+5mv 10mv 60w 

500·3000Y @ 10ma 1 .002S% +5mv 10mv 60w 

tPRICE 

$157.50 

199.00 
-

lS9.00 

199.00 

147.50. 

147.50 

180.00 

27S.00 

265.00 
290.00 

260.00 

225.00 

38S.00 

420.00 

* Includes built·in overvoltage crowbar protection. tFOB Westbury 

POWER DESIGNS PACIFIC, INC. POWER DESIGNS, INC. 

MIRANDA AVENUE PALO ALTO, CALIFORNIA 1700 SHAMES DRIVE • WESTBURY, N. Y. 
415-321-6111 TWX: 910-373-1251 516 EDgewood 3-6200 TWX: 510-222-61561 

2066 See YELLOW SECTION f!lr Local Offices, Phones eemj1969 
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OPERATIONAL AMPLIFIER 
POWER SOURCES 

Model UPM-ll: Dual source, each programmable in I-volt 
steps from 0 to 16 volts at 1.0 ampere. 25·turn trimmers 
permit intermediate settings with 10 millivolts resolution. 
2%" x 411," x 7%" $199.00 

Model UPM-22: Dual source, each programmable in I-volt 
steps from 16-30 volts at 'h ampere and 30-60 volts at 1.4 
ampere. 2S.turn trimmers permit intermediate settings with 
25 millivolts resolution. 
2%" x 4'12" x 7 1/ 2 " $199.00 

Model UPMD-15: Dual 15 volt source, at 2 amperes. 25-turn 
trimmers permit ±0.75V adjustment of each source with a 
resolution of 10 millivolts. 
51/ 2 " x 4%" x 7 11," $265.00 

Model UPMD-15V: Same as UPMD-15 with overvoltage crowbar 
protection. 
5%" x 4 1/ 2 " x 7 1/ 2 " $290.00 

Model UPMD-X9: Dual 100 volt source, at 0.25 amperes. 25-
turn trimmers permit ±2V adjustment with a resolution of 
50 millivolts. 
5 11," x 4%" x 7%" $260.00 

Model UPMD-ll: Dual precision tracking source, +15 volts 
at 1.0 ampere. 25-turn trimmers permit ±50 millivolts adjust. 
ment on master source and 10 millivolts on the tracking 
source. Regulation is better than 150 microvolts for load or 
line; ripple less than 150 microvolts peak·to-peak. Stability 
better than 10 millivolts per week. 
5'12" X 4 1/ 2 " X 7 1/ 2 " $275.00 

Model FPM-101: Specifically designed for operation of ampli
fiers with ±15VDC output at 1A. Tracking accuracy of 0.01 %laC. 
2%" x 4 1/ 2 " x 7 11," $164.00 

ALL PRICES FOB WESTBURY. N.Y. 

SEND FOR DETAILS OR CONTACT OUR LOCAL REP 

CURRENT CAPACITY 

UP TO 
TWO AMPERES 

COMPLETELY REPAIRABLE 

• Redule® universal modular power supplies 
mount in any plane to any surface or to 
standard card bins, without heat sinking. 

• Regulation is .01 % + 1 millivolt (.01 % + 
2 MVon Model UPMO-15). 

• Ripple less than I millivolt peak-to-peak. 

• Recovery time less than 50 fLs. Units oper
ate from 105-125 V, 57-440 Hz source. 

POWER DESIGNS PACIFIC. INC. I 
MIRANDA AVENUE • PALO ALTO, CALIFORNIA 

POWER DESIGNS. INC. 

1700 SHAMES DRIVE WESTBURY, N. Y. 
415-321-6111 TWX: 910-373-1251 516 EDgewood 3-6200 TWX: 510-222-6561 

eem f 1969 See YELLOW SECTION for Local Offices, Phones 2067 
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MODEL 
UPM-16 

MODULAR. 
INTEGRATED CIRCUIT 

HIGH STAB1LITY 
POWER SOURCES 

WITH BUILT·IN OVERVOLTAGE CROWBAR 
MODEL UPM-16 

5 or 6VDC at 5A 
0-6V remotely programmable 
(current derated) 

1MV per 8 hours 

0.01% +2MV 

0-50°C 

IMV peak-to-peak 

$169.00 

Front Loading Power Supply Bin 

Accommodates up to 5-UPM modules or 
2-UPMD modules plus 1-UPM module or 
any combination thereof. The bin may be 
mounted within a standard 19 inch equip
ment cabinet. 

MODEL UPMD-56 

5 or 6VDC at lOA 
0-6V· remotely programmable 
(current derated) 

IMV per 8 hours 

0.01% +2MV 

0-50°C (to 80°C derated) 

1MV peak-to-peak 

$225.00 

t ALL PRICES FOB WESTBURY 

POWER DESIGNS PACIFIC, .INC. 

MIRANDA AVENUE PALO ALTO, CALIFORNIA 
415-321-6111 TWX: 910-373-1251 

POWER DESIGNS, INC. 

1700 SHAMES DRIVE WESTBURY, N. Y. 
516 EDgewood 3-6200 TWX: 510-222-6561 

2068 See YELLOW SECTION for Local OHices, Phones eem/19~9 
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pi SCR CONTROLLED POWER SOURCES 

I~ 

"" @ 

I 
I\tOl>i • ll) 

fIWlSlSTO,"lEO POWER SJ.JPPl' .t;J' ................................... . 
MOOR 3650R 0- 36~OC, 0-511: ;-

Iffl>llt'lUb,j~V-'C, \I)~, HI :' ' 
~'" ,,', '~"">" " ','; 

I '\ ' • • ...,........w {:(m5r~Nr r:-1 COWnAlfl " .......•.. ; :.'I'.JW'U.i. ' ....•.........•.....• . -CIJRR[NT 1ri!t 'IOLtI!Gf ~,"- .. ",.",,: 

, OO--l6'JOHS 
• flM:A!U 

CONSTANT VOLTAGE/CONSTANT CURRENT 

Remote Voltage & Current Programming: Remote Sensing 

• All silicon solid state circuitry. 
• Constant voltage! current with operating mode in· 

dicating lights. 

• Compound regulator system with SCR pre·regula· 
tor and high speed output regulator. 

• Available withHne filters to meet MIl-l-26600. 
• Provisions for remote indication of operating mode. 
• Front and rear access terminals on 3650R and 

36100R families. 
• High reliability shaped pulse SCR trigger circuitry • 

• Fast recovery rectifiers minimize transients at 
input and output fines. 

PARTIAL LIST OF AVAILABLE UNITS 

Mode 
Constant Voltage Constant Current FOB 

RANGE CURRENT RMS RMS SOURCE IMPEDANCE WEIGHT WESTBURY 

MODEL VOLTS AMPS REG. RIPPLE REG. RIPPLE TO 2UKC TO lMC SIZE LBS • PRICE 

365UR 0-36 0·5.0 . 01% 
500!'v 

.02% 3ma 0.0250 1.00 19x31f2x16 35 $349.50 +3mv +lma 

*3650RF 0·36 0·5.0 .01% 
500!'v 

.02% 3ma 0.0250 1.0.0 19x31f2x16 35 375.00 
+3mv +lma 

36100R 0·36 0·10.0 .01% 
500!'v 

.02% 
3ma 0.0250 ' 1.00 19x51f4x16 45 463.00 

+3mv +3ma 

*36100RF 0·36 0·10.0 .01% 
500J'v .02% 3ma 0.0250 1.00 19x51f4x16 45 483.00 

+3mv +3ma 

, Meets MIL·I.·26600 for RFI 

WRITE FOR SPECIFICATION. SHEETS 

POWER DESIGNS PACIFIC, INC. 

MIRANDA AVENUE· PALO ALTO, CALIFORNIA I POWER DE~IGNS, INC. 

. 1700 SHAMES DRIVE • WESTBURY, N. Y. 
4115-321-S1.,1 TWX. 910-373-12151 !5'1S EDGewood 3-S200 TWX. 1510-222-S15S1 

eem/1969 See YELLOW SECTION for Local Offices. Phones 2069 
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HIGH VOLTAGE 

PRECISION POWER SOURCES 

Model 1544 

.C!iighstability·..". .005%/or.; .02%/24 firs, 

• ~u$olid -.t\t"ten~ MQdel 3tqO .. 
.. LoW: noiself!vel. 

.. • Sealed tranSformers • 

• 1,05·125 V, 50-400 cycles input. 

• 0.25% calibration aoouracy; 

11 $upetiori>er:formance anqreliabiUty. 

.cself:re;t\tOting .. I)v.rload a.nq·· short circuit protec' 

• 10 MV reSOlution; 25MVonModel 3KIO. 
• 50 /tIS .. .recovery .~ime-

tlon With fauft indicator . • Voltag~ and. current metering~ 
• Field proVe" service . • Af' sili~n$~~iCPnductoraqlpnfier with lowTC 

~~ne:rreferel'lJ::$:vilouum tubec "~.s"elem~nt, • ··TCless than}50PPMi"C: 
,,' /,' ,: ' ',. ~,,:, , 

PARTIAL LIST OF AVAILABLE UNITS 

CURRENT REGULATION RIPPLE SIZE MODEL VOLTAGE Pk to Pk t PRICE MA LINE OR LOAD MV PANEL HT. 

2KI0 1-2012 0-10 .002%+2mv 1.0 3% $ 299 

*1565 1-2012 0-20 .001%+2mv 1.0 3% $ 415 

1544 1-3012 0·20 .001%+2mv 1.0 5 1;4 $ 520 

1547 1-3012 0-40 .001%+2mv 1.0 5 1;4 $ 575 

1545 10-5021 0-20 .001%+2mv 1.0 8% $ 625 

1556A 10-6021 0-20 .001%+2mv 1.0 8% $ 625 

1543A 10-10021 0-10 .001%+2mv 5.0 101/ 2 $ 950 

3KI0 500-3kv 0-10 .001 % +3mv 10 3.0 $ 390 

'0.15% Calibration Accuracy WRITE FOR SPECIFICATION SHEETS tFOB WESTBURY 

PDWER DESIGNS PACIFIC, INC. I 
MIRANDA AVENUE • PALO ALTO, CALIFORNIA 

41J!!;-3a1-a1.,., TWX, .10-373-1aa., 

PDWER DESIGNS. INC. 
1700 SHAMES DRIVE WESTBURY, N. Y. 
a1a EOg_waad 3-aaaa TWX, a.,o-aaa-aaa., 

2070 See YELLOW SECTION for Local Offices, Phones 

.",'" 

~<:i ;;" (';:, T{'-';·'.c l 

eem/1969 



14§,iiij,fflD SECTION 4000 

p::1 HIGH VOLTAGE 

CRT DISPLAY POWER SOURCES 

Output 
Model Voltage 

-
1584 lkv to 20kv 

1584R I kv to 20 kv 

1579 10kv to 30kv 

1579R 10kv to 30kv 

ALL SOLID STATE 
CORONA·FREE 

HIGH STABILITY 
LOW NOISE OUTPUT 

ONLY 5%" H X 19" W X 16" D 

Output Ripple 
Current Pk to Pk Polarity +Price 

O·3ma 250mv Positive $1875.00 

O·lma 200 mv Reversible $2200.00 

O·lma 250mv Positive $2250.00 

O·lma 250mv Reversible $2575.00 

'FOB WESTBURY 

POWER DESIGNS PACIFIC, INC.' POWER DESIGNS, INC. 

MIRANDA AVENUE • PALO ALTO, CALIFORNIA 1700 SHAMES DRIVE • WESTBURY, N. Y. 
415-321-6111 TWX: 910-373-1251 516 EDgew .. od 3-6200 TW)(: 510-222-6561 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2071 



SECTION 4000 'Wifl". 

Iml~lffil UNIVERSAL POWER SUPPLIES 
precision wide vollage range modules 

The UniPower Series of power supplies described on 
these pages are the result of a unique design concept 
developed by POWER/MATE CORP. The end result of 
this design effort is to make available, for the first 
time, the advantages of a single, all-purpose, wide 
range supply with the compact size of a narrow range 
slot supply. 

We have provided you with a power supply that can 
meet the needs of virtually all of your equipment
now, a stock of one or two models takes the place of 
the dozens previously required. Spare parts inventory 
is simplified and design time is substantially reduced. 

Other outstanding advantages of the UniPower 
Series are the availability of either internal or external 
control, internal or external sensing, complete over-

UNI-76 
0-34 VOLTS 
0.5 AMPS 

$76.°0 

UNI-30G 
0-30 VOLTS 
TO 24 AMPS 

$265.00 

UNI-88 
0-34 VOLTS 
1.5 AMPS 

$99.00 

UNI-30H 
0-30 VOLTS 
TO 34 AMPS 

$315.00 

UNI-30C 
0-30 VOLTS 
TO 5 AMPS 
$134.00 

load and short circuit protection, and the convenience 
of three mounting surfaces allowing the modules to be 
fit into virtually any available space. 

The high degree of reliability and ruggedness of 
these all-silicon, solid state circuits has been incorpo
rated into two compact bench supplies and a dual
output op-amp supply that are also described on later 
pages. 

ALL POWER/MATE CORP. UniPower Modules are 
covered by a full five year warranty. In addition, they 
have all been tested by an independent laboratory and 
meet MIL-E-5272C,MIL-E-16400, MIL-E-5422 and 
MIL-E-4970 environmental requirements. They also 
meet MIL-I-6181D RFI requirements and the Mean
Time-Between-Failure in excess of 100,000 hours of 
MIL Handbook 217. 

UNI-30D 
0-30 VOLTS 
8 AMPS 
$151.00 

UNI-30E 
0-30 VOLTS 
TO 12 AMPS 

$174.00 

UNI-30F 
0-30 VOLTS 
TO 18 AMPS 
$205.°0 

UNI-TWIN·164 
DUAL OUTPUT 
0-25 VOLTS 
0.75 AMPS 

$164.00 

POWER/MATE CORP. 163 CLAY ST., HACKENSACK, N. J. 07601 

2072 See YELLOW SECTION for Local Offices, Phones eem/1969 
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UNIVERSAL POWER SUPPLIES 1~1~1[81 
FEATURES 
• Integral Heat Sink 
• All-Silicon Semiconductors 
• 85 0 C Capacitors 
• Rugged Welded Construction 

• Voltage Outputs Adjustable 
• Currents up to 34 amps 
• Regulation Better than ±O.005% 
• Short Circuit and Overload Proof 
SERIES/PARALLEL OPERATION 

• 3-Way Universal Mounting 
• Removable Cover 
• Full Component Accessibility 

These modules may be connected in any series parallel 
combination of up to four units. Maximum output 
should not exceed 300 volts. 

OUTPUT VOLTAGE vs. OUTPUT CURRENT FOR VARI-RATED UNI-30 ( ) SERIES 

OUTPUT VOLTAGE 
CASE SIZE 

0-6V 8 10 12 14 15 16 18 20 22 24 26 28 30 

C 5.0 4.6 4.4 4.2 . 4.1 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.5 

D 8.0 7.6 7.3 6.9 6.6 6.4 6.2 6.0 5.7 5.3 5.0 4.7 4.4 4.0 

E 12.0 11.2 10.8 10.3 9.8 9.5 9.2 8.8 8.3 7.9 7.4 6.9 6.4 6.0 

F 18.0 16.9 16.2 15.5 14.8 14.4 14.0 13.3 12.6 11.9 11.2 10.5 9.8 9.0 

G 24.0 22.5 21.6 20.6 19.6 19.1 18.6 17.7 16.7 15.8 14.8 13.8 12.9 12.0 

H 34.0 31.9 30.5 29.2 27.8 27.1 26.4 25.0 23.7 22.4 21.0 19.7 18.3 17.0 

SPECIFICATIONS Uni-76 Uni-88 Uni-30C Uni-30-0 Uni-30-E Uni-30-F Uni-30-G Uni-30-H 
0.5 Amps 1.5 Amps To 5 Amps To 8 Amps To12 Amps To 18 Amps To 24 Amps To 34 Amps 

Input Voltage 105-125 Volts, 47-420 CPS for all units I 

Output Voltage 0-34 0-34 0-30 0-30 0-30 0-30 0-30 0-30 

Regulation +0.005% or 1 MV for line or load +0.01 % or 1 MV for line or load i 

Ripple Less than 250 microvolts for all units 

Response Time Less than 20 microseconds for all units 

Temp. Coefficient Better than 0.01 % / °C for all units 

Long Term Stability Better than 0.025% for 8 hours for all units 

Overload and Short Solid state short circuit and overload protected. Instantaneous recovery and automatic reset. Units 
Circuit Protection cannot be damaged by prolonged short circuits or overloads. 

Polarity May be either positive, negative or floating up to 300 volts for all units 

Operating Ambient Continuous duty from -20°C to + 71 °C (See output curve) 

See your local representative or write for complete catalog on thesB units. 

POWER/MATE CORP. 163 CLAY ST., HACKENSACK, N. J. 07601 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2073 
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1[i1~1~1 BUILDING BLOCK MODULES 
POWER/MATE CORP. has designed the UniPower Series 
supplies for maximum versatility. Part of this versatility lies 
in the fact that all of the UniPower units can be used as 
rack mounted laboratory supplies. By using POWER/ MATE 
CORP.'s economical, in-stock building block components 
you can incorporate up to four UniPower modules in series, 
parallel or series/parallel output in a standard 19" rack 
that is only 31;2" high. While these building block units are 
ideal for use with the UniPower Series, many of the thou
sands of other POWER / MATE CORP. supplies in single or 
dual output may be used. 

All of the Building Blocks are finished in durable, baked 
gray enamel, with predrilled and tapped holes, ready for 
easy assembly. All of the units, like the power supplies 
used in them, are carried in stock for same day shipment. 
How To Order- Determine the number of the various 
Building Block units you require and order them by Model 
number. In ordering metered control panels, be sure to 
indicate meter ratings by adding first the volt meter rating 
and then the ammeter rating after the panel Model Number 
i.e., CPM35-35-1.5 indicates a quarter rack metered panel 
with a 0-35 voltmeter and a 0-1.5 ammeter. 

Model AR35 - 19" x 3'1z" Rack Adapter. All 
panels screw to pre-punched holes. Mounts up 

Model CPM35 - Quarter Rack Metered Control 
Panel with ammeter and voltmeter, on-off switch 
and indicator and screwdriver voltage adjust. On 
the rear of the panel are input cable, AC fuse 
and output solder terminals. Meters available 
are: Voltmeters - 0-10, 0·35, 0-150. Ammeters 
- 0'0.5, 0·1.5, 0·6. Price $45.00 

Mode,1 PT-1 - Plug Adapter 
to convert output solder 
terminals of the UNI 76·88 
UniPower units to Amphenol 
126-804 plug. Price $5.50 

to four Un i-76's, -88's, or Unitwin 164's or 3 
Uni-30C's or -30D's or any combination of these 
supplies. Price $40.00 

Model CP35 - Control Panel without meters but 
including the other items listed under CPM35. 

Price $20.00 

Model BT-1 - Terminal Strip 
Adapter converts output ter
minals of UNI·76·88 Uni
Power modules to barrier 
screw type. Mounts directly 
on pre·punched holes in case 
... includes hardware and 
cable. Price $4.00 

5114" Rack Accessories for higher current models 
contact factory for catalog. 

Blank panels for completing rack or mounting 
special controls are: 
Model P35-4 - '/4 rack size 
Model P35-2 - liz rack size 
Model P35-1 - full panel size 

Price $4.00 
Price $5.00 
Price $7.50 

Model OVP-1-0ver·volt· 
age Protection is pro
vided by this self·con· 
tained, crowbar·type 
solid state unit. It is in
dependent of the power 
supply or the type of 
failure. It has dual trip 
voltage ranges (3-24 
volts and 24·45 volts) 
continuously adjustable. 
Response time is be
tween 3-6 micro-seconds. 
Dimensions 3%" x 2U6" 
x Ya". Price $30. 

Model AM35 -- Module Adapter permits the use of up to four POWER/MATE style Model C535 - Rack Slides with quick disconnect feature ball-bearing action. 
R, RH, or N case supplies on one AR35 Rack Adapter Price $8.00 Price $35.00 per pair 

POWER/MATE CORP. 163 CLAY ST., HACKENSACK, N. J. 07601 
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I~I~I~I BENCH PACKS 

33k"H X 53/B"W X 71/4"D 

Here are the PMC Bench Pacs - really 
versatile, high-performance, low-cost 
Universal Bench Supplies. Once you read 
the specs on these economical huskies 
you agree that they're the perfect vari
able voltage bench supply for you. They 
pack all the features of the UniPower 
modules with the convenience and ease 
of use of a high priced lab supply. The 
Bp·89 has a large dual range, switched 
meter for reading voltage and current 
output. Both Bench Pacs feature front 
panel coarse and fine controls, five-way 
binding posts and on-off switch and in
dicator. Rack mounting kits available. 
Contact factory for catalog. 

c 

Bp·118 $118.00 

33/B"H X 67/B"W x 71/4"D 

ELECTRICAL SPECIFICATIONS 
INPUT - 105·125V, 47A20 CPS. 
OUTPUT VOLTAGE - 0-34 volts, set by external coarse and fine controls. 
OUTPUT CURRENT - BP-89 -0.5 amps - BP-118 -1.5 amps. 
REGULATION - Better than ±0.01 % or 1 MV for line and load. 
RIPPLE - Less than 250 microvolts. 
RESPONSE TIME - Less than 20 microseconds. 
OVERLOAD & SHORT-CIRCUIT PROTECTION - Solid state short circuit and 

overload protected. Instantaneous recovery, and automatic reset. Unit cannot 
be damaged by prolonged short-circuits or overloads. 

OUTPUT IMPEDANCE - BP-89 0.0068; BP-1I8 0.0023, ohms or less from DC 
to 1kc. Above 1kc, the output impedance rises by a factor of ten for each 
decade increase in frequency. 

POLARITY - May be either positive, negative or floating up to 300 volts. 

ELECTRICAL SPECIFICATIONS 

INPUT - 105-125 V AC 50AOO cps 
single phase. 

OUTPUT VOLTAGE - 12.0-18.0 V DC, 
00400 amps (each output). 

REGULATION - ±0.05%. 

RIPPLE - 1.0 MV rms (max.) 

TEMPERATURE COEFFICIENT -
Better than 0.01 %/"C. 

OVERLOAD PROTECTION - Unit will 
withstand direct short circuit 
across either output to common 
or across + to - output terminals 
for an indefinite period without 
damage to the supply. 

MILITARY SPECIFICATIONS 
Designed to meet the environmental 
requirements of MIL-E-5272 and RFI 
requirements of MIL-I-6181. 

Mean-Time-Between Failures - In 
excess of 100,000 hours per MIL 
HDBK 217. 

MIL-T-27 TRANSFORMERS 

ACCESSORIES 
The POWERTWIN-99 may be readily 
converted to a bench type dual out
put power supply for lab use simply 
by removing the front panel barrier 
strip (a) assembly on the standard 
model and replacing it with the lab 
adapter front panel (b). The supply 
may also be converted back to the 
standard module type at any time. 
No soldering is required. The Lab 
Adapter kit comes complete with 
panel shown and four rubber mount
ing feet. Model number LD-1. Price 
$14.50. 

The Powertwin-99 is a precisely regulated, dual-output 
power supply designed specifically for use with Op
Amps and other I.e. devices requiring dual power 
supplies. Each section of the Powertwin-99 is adjust
able from 12 to 18 volts and the compact package has 
been constructed to meet the environment of MIL-E-
5272. Look at the outstanding features of this unit. 

OUTPUT CURRENT vs TEMPERA
TURE - Each output is rated for 
00400 amperes at 50·C ambient 
and is derated linearly to 0.300 
amps at 71 ·C. 

WEIGHT - Net 3% pounds, Shipping 
4% pounds. 

An octal plug (c) output also may 
be installed in place of the barrier 
strip. This is easily accomplished 
without soldering. Model number 
OP-1. Price $4.00. 

POWER/MATE CORP. 163 CLAY ST., HACKENSACK, N. J. 07601 
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ImlllJl~1 DUAL OUTPUT POWER MODULES 
ORA SERIES (0.05% REGULATION) -FOR LOGIC CIRCUITS AND EQUIPMENT 

ORA SERIES-0.05% REGULATION/ 
ORB SERIES-O.5% REGULATION 

ORB SERIES (0.5% REGULATION) 

SPECIFICATIONS 
INPUT: 105-125V, 47-420 CPS 
OUTPUT: See Specific Model 

The ORA and ORB Series 
of Oual Output Power 
Supply Modules provides 
users of logic circuits 
and equipment a conve
nient dual output supply, 
all in one compact pack
age_ This group of sup
plies provide a choice of 
thousands of dual volt
age and current combi
nations. 

FEATURES 

;:; All Silicon Semicon· 
ductors throughout 

;:; All components rated 
for continuous duty at 
-20 to +71°C 

;:; Short Circuit Proof -
may be shorted indefi· 
nitely without damage 

;:; Automatic overload & 
short circuit recovery 

REGULATION: ±0_05% vs line & load for ORA Series; ±0_5% 
vs line & load for ORB Series 

RIPPLE: less than 0_002%, or 1MV RMS whichever is greater 
for ORA Series; less than 0_01 %, or 5MV RMS whichever 
is greater, for ORB Series 

OPERATING AMBIENT TEMPERATURE: -20 to +71°C 
COOLING: None required at specified ambient temp_ 
POLARITY: May be either positive, negative or floating (up to 

300V) each supply independent 
OVERLOAD PROTECTION: Solid state short circuit and over

load protected_ Instantaneous recovery and automatic re
set_ Other features same as RA·RB Series. 

HOW TO ORDER 

Note the Case Size Factor in the column for each of the two 
power supplies desired. Add these two numbers together. If 
the sum is 20 or less, then the supplies selected can be sup
plied as standard units in the ORA or ORB Series. 
The model number for the dual supply consists of the prefix 
ORA (for 0.05% models) or ORB (for 0.5% models), followed 
by the voltage and current rating of each supply. Specify the 
higher voltage unit first. For example, a dual 16V, 0_375A, 
and a 10V, 0.750A supply in the ORA series is described by 
the following model number: ORA 16-0.375/10-0.750. 
If the sum of the two Case Size Factors exceeds 20, consult 
the factory or our local representative in your area. We can 
probably supply it but in a different case size. 
The cost of the dual module is the sum of the costs of the 
individual supplies selected. For example, the price of a dual 
module model ORA16-0.375/10-0.750 is the sum of $85 and 
$95, or $180. 

OUTPUT 
VOLTAGE 
ADJUST 
RANGE 

3-5 
see note 1 

5-7 
see note 1 

7·9 
see note 1 

9-11 

11·13 

13·15 

14·16 

15-17 

17-19 

19-22 

22-25 

25-28 

26.5-29.5 

28-32 

32-36 

36-40 

40-45 

45-50 

50-56 

OUTPUT 
CURRENT CASE ORA 

(AMPS) SIZE PRICE 
0.375 4 $ 60 
0.750 7 75 
1.5 13 95 
0.200 2 60 
0.375 4 60 
0.750 7 75 
1.5 13 95 
0.200 2 60 
0.375 4 60 
0.750 8 75 
1.5 15 95 
0.200 2 65 
0.375 4 80 
0.750 8 95 
1.5 15 105 
0.100 1 60 
0.200 2 65 
0.375 4 85 
0.750 8 95 
1.5 16 115 
0.100 1 65 
0.200 2 75 
0.375 4 85 
0.750 8 100 
1.5 16 125 
0.100 1 65 
0.200 2 75 
0.375 4 85 
0.750 8 100 
1.5 16 125 
0.100 1 65 
0.200 2 75 
0.375 4 85 
0.750 8 105 
1.5 16 125 
0.100 1 65 
0.200 2 75 
0.375 4 85 
0.750 9 105 
1.5 17 125 
0.100 1.3 65 
0.200 2.6 75 
0.375 5 85 
0.750 10 105 
0.100 1.4 65 
0.200 2.8 75 
0.375 5.5 85 
0.750 10 110 
0.100 1.4 65 
0.200 2.8 75 
0.375 5.5 85 
0.750 10.5 110 
0.100 1.5 65 
0.200 3 80 
0.375 6 90 
0.750 12 115 
0.050 0.8 60 
0.100 1.6 70 
0.200 3.2 80 
0.375 6 90 
0.750 12 115 
0.050 0.9 60 
0.100 1.7 70 
0.200 3.4 85 
0.375 6 95 
0.750 12.5 115 
0.050 0.9 65 
0.100 1.7 75 
0.200 3.5 85 
0.375 6.5 100 
0.750 13 115 
0.050 1 70 
0.100 2 80 
0.200 4 90 
0.375 7.5 105 
0.750 15 120 
0.050 1 70 
0.100 2 80 
0.200 4 90 
0.375 7.5 105 
0.750 15 125 
0.050 1 70 
0.100 '2 80 
0.200 4 90 
0.375 7.5 105 
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MODEL NO. 
ORB (See howto 

PRICE order above) 
$ 60 4-0.375 

75 0-0.750 
95 4·1.5 
60 6·0.200 
60 6·0.375 
75 6·0.750 
95 6·1.5 
60 8-0.200 
60 8·0.375 
75 8·0.750 
95 8·1.5 
60 10-0.200 
70 10·0.375 
85 10·0.750 
95 10·1.5 
60 12-0.100 
60 12·0.200 
75 12·0.375 
85 12·0.750 

105 12·1.5 
60 14·0.100 
65 14·0.200 
75 14·0.375 
90 14·0.750 

115 14·1.5 
60 15·0.100 
65 15·0.200 
75 15.0.375 
90 15-0.750 

115 15·1.5 
60 16·0.100 
65 16·0.200 
75 16-0.375 
95 16-0.750 

115 16-1.5 
60 18-0.100 
65 18-0.200 
75 18-0.375 
95 18-0.750 

115 18-1.5 
60 20-0.100 
65 20-0.200 
75 20-0.375 
95 20-0.750 
60 23-0.100 
65 23-0.200 
75 23-0.375 

100 23-0.750 
60 26-0.100 
65 26-0.200 
75 26-0.375 

100 26-0.750 
60 28-0.100 
70 28-0.200 
80 28·0.375 

105 28-0.750 
60 30-0.050 
60 30-0_100 
70 30-0.200 
80 30-0.375 

105 30-0.750 
60 34-0.050 
60 34-0.100 
75 34-0.200 
85 34-0.375 

105 34-0.750 
60 38-0.050 
65 38-0.100 
75 38-0.200 
90 38-0.375 

105 38-0_750 
60 42-0.050 
70 42-0.100 
80 42-0.200 
95 42-0.375 

110 42-0.750 
60 47-0.050 
70 47-0_100 
80 47-0.200 
95 47-0.375 

115 47-0.750 
65 53-0.050 
70 53-0.100 
80 53-0.200 
95 53-0.375 

I~I~I[BI 
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Iml~I[BILOW COST REGULATEO"iuPPLIES 4000 

high performance? solid-state plug-in 
FEATURES 

Input - l05-125V AC, 47-420 CPS 
Output - See specific model listed 
Regulation-See chart below 
Ripple - Less than 4MV RMS for RC Series; 

Less than 8MV RMS for RD Series 
Operating Ambient Temperature -

-20 to +71 °C 
Output Adjustment - Adjusted by means of 

internal pot 
Cooling - None required within specified 

ambients 
Polarity - May be either positive, negative 

or floating up to 300 volts 
Overload Protection - Short circuit pro

tected, automatic reset 

If you're looking for a reliable but low cost 

power supply that gives good regulation and 

that can be chassis or rack mounted with an 

octal plug-you can stop. POWER/MATE 

CORP. has just what you're looking for. The 

RC/RD series of power supplies feature all 

silicon solid state circuitry, a MIL-T-27 Trans

former, 88 0 C Capacitors, overload and short 

circuit protection and 100,000 hours MTBF. 

In addition to that, only POWER/MATE CORP. 

can offer you 

All RC Series Models only $6500 SAME DA Y SHIPMENT! * All RD Series Models only $55°° 
MODEL OUTPUT OUTPUT REGULATION ±% MODEL OUTPUT OUTPUT REGULATION ±% 

NO. VOLTS AMPS LINE LOAD NO. VOLTS AMPS LINE LOAD 
RC·5 3·7 1.0 0.3 0.7 RD·5 3·7 1.0 0.6 l.4 
RC-9 7-11 1.0 0.1 0.3 RD-9 7-11 l.0 0.2 0.6 
RC-12 11-l3 1.0 0.075 0.1 RD-12 11-13 1.0 0.15 0.2 
RC-15 13-16 0.5 0.075 0.1 RD-15 13-16 0.5 0.15 0.2 
RC-19 16-21 0.5 0.075 0.1 RD·19 16-21 0.5 0.15 0.2 
RC-24 21-26 0.5 0.075 0.1 RD-24 21-26 0.5 0.15 0.2 
RC·28 26-31 0.5 0.06 0.1 RD·28 26-31 0.5 0.12 0.2 
RC-34 31-37 0.5 0.05 0.1 RD-34 31-37 0.5 0.1 0.2 
RC-40 37-43 0.5 0.05 0.1 RD-40 37-43 0.5 0.1 0.2 
RC-48 43·50 0.5 0.05 0.1 RD-48 43-50 0.5 0.1 0.2 

"'on RC models 

Iml~I[B1 REGULATED POWER MODULES 
ALL SILICON-O TO 400 VOL TS 
OUTPUT CURRENTS TO 25 AMPERES 

RA SERIES-O.05% REGULATION 

RB SERIES-O.5% REGULATION 

*pn RC Models 

FEATURES 
~:~ All Silicon Semiconductors throughout 
~:~ All components rated for continuous duty at -20 to + 71 ·C 
~:~ Short Circuit Proof - may be shorted indefinitely without 

damage 
~:~ Automatic overload & short circuit recovery 
~:~ No external heat sink or cooling required up to + 71 ·C 
;:~ All components accessible and replaceable for maintenance 
~:~ Top quality components and construction 

. ~:~ Competitively priced 
~:¢ Compact mechanical package 
~:~ Meets Mll-E-5272 specifications 

SPECIFICATIONS 
Input - 105-125V AC. 47-420 CPS 
Output - See Specific Model Listed 
Regulation - ±0.05% or 2 mv (whichever is greater) vs line 

& load for RA Series; ±0.5% vs line & load for RB Series 
Ripple - Less than 0.002%, or 1 mv RMS (whichever is 

greater) for RA Series; 0.01 % or 5 mv RMS for RB Series 
Operating Ambient Temperature - -20 to +71·C 
Output Adjustment - Either internal or external as desired 
Cooling - None required at specified ambients 
Polarity - May be either positive, negative, or floating (up to 

300 volts) 
Overload Protection - Solid state short circuit and overload 

protected, instantaneous recovery and automatic reset 

PDWER/MATE CDRP. 163 CLAY ST., HACKENSACK; N. J. 07601 1~1~lffil 
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I~I~I~I REGULATED POWER MODULES 
OUTPUT OUTPUT 0.05% REGULATION 0.5% REGULATION 
VOLTAGE CURRENT CASE 
ADJUST (AMPS) SIZE PRICE MODEL NO. PRICE MODEL NO. 
RANGE 

OUTPUT OUTPUT 0.05% REGULATION 0.5% REGULATION 
VOLTAGE CASE 
ADJUST CURRENT SIZE PRICE MODEL NO. PRICE MODEL NO. 
RANGE (AMPS) 

0.375 R $115 RA2 . 0.375 $110 RB2 . 0.375 
0.75.0 R 120 RA2 - 0.750 110 RB2 - 0.750 

0.100 N $ 65 RA20- 0.100 $ 60 RB20- 0.100 
0.200 N 75 RA20- 0.200 65 RB20- 0.200 

1.5 R 150 RA2 . 1.5 140 RB2 . 1.5 0.375 N 85 RA20· 0.375 75 RB20- 0.375 
0·3 3.0 RH 190 RA2 . 3.0 180 RB2 - 3.0 0.750 R 105 RA20· 0.750 95 RB20· 0.750 

6.0 TH 230 RA2 . 6.0 220 RB2 . 6.0 19·22 1.5 R 125 RA20· 1.5 115 RB20· 1.5 
12.0 2TH 325 RA2 ·12.0 315 RB2 -12.0 3.0 TH 170 RA20· 3.0 150 RB20- 3.0 
25.0 4TH 425 RA2 -25.0 415 RB2 -25.0 6.0 2TH 235 RA20- 6.0 220 RB20· 6.0 

0.375 R 70 RM . 0.375 60 RB4 - 0.375 
0.750 R 85 RM - 0.750 75 RB4 - 0.750 

12.0 3TH 340 RA20·12.0 325 RB20·12.0 
25.0 5TH 465 RA20·25.0 450 RB20-25.0 

1.5 R 105 RM • 1.5 95 RB4 • 1.5 
3-5 3.0 RH 135 RM . 3.0 125 RB4 - 3.0 

6.0 TH 180 RM . 6.0 165 RB4 - 6.0 
12.0 2TH 255 RM ·12.0 240 RB4 ·12.0 
25.0 4TH 360 RM ·25.0 345 RB4 -25.0 

0.100 N 65 RA23· 0.100 60 RB23· 0.100 
0.200 N 75 RA23· 0.200 65 RB23- 0.200 
0.375 R 85 RA23· 0.375 75 RB23· 0.375 
0.750 R 110 RA23· 0.750 100 RB23· 0.750 

22·25 1.5 RH 130 RA23- 1.5 120 RB23· 1.5 
0.375 R 70 RA6 . 0.375 60 RB6 - 0.375 3.0 TH 175 RA23· 3.0 160 RB23· 3.0 
0.750 R 85 RA6 . 0.750 75 RB6 • 0.750 6.0 2TH 240 RA23- 6.0 225 RB23· 6.0 
1.5 R 105 RA6 . 1.5 95 RB6 - 1.5 12.0 3TH 345 RA23·12.0 330 RB23·12.0 

5-7 3.0 RH 135 RA6 - 3.0 125 RB6 • 3.0 25.0 5TH 475 RA23·25.0 460 RB23·25.0 
6.0 TH 180 RA6 - 6.0 165 RB6 • 6.0 

12.0 2TH 275 RA6 ·12.0 260 RB6 -12.0 
25.0 4TH 405 RA6 ·25.0 390 RB6 ·25.0 

0.200 R 65 RA8 . 0.200 60 RBS - 0.200 
0.375 R 80 RA8 - 0.375 70 RBB - 0.375 
0.750 R 95 RA8 . 0.750 85 RB8 . 0.750 

7·9 1.5 R 105 RA8 . 1.5 95 RB8 • 1.5 
3.0 RH 135 RA8 - 3.0 125 RB8 - 3.0 
6.0 TH 190 RA8 - 6.0 175 RB8 • 6.0 

12.0 2TH 280 RA8 ·12.0 265 RB8 -12.0 
25.0 4TH 415 RA8 ·25.0 400 RB8 ·25.0 

0.200 R 65 RAlO· 0.200 60 RA10- 0.200 
0.375 R 80 RAIO- 0.375 70 RB10· 0.375 
0.750 R 95 RAIO· 0.750 85 RB10- 0.750 

9·11 1.5 R 105 RAIO· 1.5 95 RB10- 1.5 
3.0 RH 135 RA10· 3.0 125 RB10· 3.0 
6.0 TH 195 RAIO· 6.0 180 RB10- 6.0 

0.100 N 65 RA26· 0.100 60 RB26· 0.100 
0.200 R 75 RA26· 0.200 65 RB26· 0.200 
0.375 R 85 RA26· 0.375 75 RB26· 0.375 
0.750 R 110 RA26- 0.750 100 RB26· 0.750 

25·28 1.5 T 140 RA26· 1.5 130 RB26- 1.5 
3.0 TH 180 RA26- 3.0 165 RB26· 3.0 
6.0 2TH 255 RA26· 6.0 240 RB26· 6.0 

12.0 4TH 370 RA26·12.0 355 RB26-12.0 

0.100 N 65 RA28· 0.100 60 RB28- 0.100 
0.200 R 80 RA28· 0.200 70 RB28· 0.200 
0.375 R 90 RA28· 0.375 80 RB28- 0.375 

26.5·29.5 0.750 R 115 RA28- 0.750 105 RB28· 0.750 
1.5 T 140 RA28· 1.5 130 RB28· 1.5 
3.0 TH 180 RA28· 3.0 170 RB28- 3.0 
6.0 2TH 255 RA28· 6.0 240 RB28· 6.0 

12.0 4TH 370 RA28·12.0 355 RB28·12.0 
12.0 2TH 290 RA10-12.0 275 RB10·12.0 
25.0 4TH 425 RA10·25.0 410 RB10·25.0 

0.050 N 60 RA30- 0.050 60 RB30· 0.Q50 
0.100 N 70 RA30· 0.100 60 RB30· 0.100 

0.200 N 65 RA12- 0.200 60 RB12· 0.200 0.200 R 80 RA30· 0.200 70 RB30- 0.200 
0.375 N 85 RA12· 0.375 75 RB12· 0.375 
0.750 R 95 RA12· 0.750 85 RB12· 0.750 

11·13 1.5 R 115 RA12· 1.5 105 RB12- 1.5 

0.375 R 90 RA30· 0.375 80 RB30- 0.375 
28·32 0.750 R 115 RA30· 0.750 105 RB30· 0.750 

1.5 T 140 RA30· 1.5 130 RB30· 1.5 
3.0 RH 135 RA12· 3.0 125 RB12· 3.0 
6.0 TH 200 RA12· 6.0 190 RB12· 6.0 

12.0 2TH 290 RA12-12.0 275 RB12·12.0 

3.0 TH 185 RA30· 3.0 175 RB30· 3.0 
6.0 2TH 265 RA30· 6.0 250 RB30· 6.0 

12.0 4TH 380 RA30·12.0 365 RB30-12.0 
25.0 4TH 440 RA12·25.0 425 RB12·25.0 

0.100 N 65 RA14· 0.100 60 R614- 0.100 
0.200 N 75 RA14· 0.200 65 RB14· 0.200 
0.375 N 85 RA14· 0.375 75 RB14· 0.375 
0.750 R 100 RA14· 0.750 90 RB14· 0.750 

13·15 1.5 R 125 RA14· 1.5 115 RB14· 1.5 
3.0 TH 165 RA14· 3.0 155 RB14- 3.0 
6.0 2TH 210 RA14- 6.0 195 RB14· 6.0 

- 12.0 3TH 295 RA14·12.0 280 RB14·12.0 
25.0 4TH 455 RA14·25.0 440 RB14·25.0 

0.100 N 65 RA15· 0.100 60 RB15· 0.100 
0.200 N 75 RA15· 0.200 65 RB15· 0.200 
0.375 N 85 RA15· 0.375 75 RBI5· 0.375 
0.750 R 100 RA15- 0.750 90 RB15· 0.750 

14·16 1.5 R 125 RA15· 1.5 115 RB15· 1.5 
3.0 TH 165 RA15· 3.0 145 RB15· 3.0 
6.0 2TH 210 RAI5- 6.0 190 RBI5· 6.0 

12.0 3TH 310 RA15·12.0 290 RBI5·12.0 
25.0 5TH 455 RA15·25.0 440 RBI5-25.0 

0.050 N 60 RA34· 0.050 60 RB34· 0.050 
0.100 N 70 RA34· 0.100 60 RB34- 0.1 00 
0.200 R 85 RA34· 0.200 75 RB34· 0.200 
0.375 R 95 RA34· 0.375 85 RB34- 0.375 

32·36 0.750 R 115 RA34- 0.750 105 RB34- 0.750 
1.5 T 150 RA34· 1.5 140 RB34- 1.5 
3.0 TH 200 RA34- 3.0 190 RB34- 3.0 
6.0 2TH 285 RA34· 6.0 270 RB34· 6.0 

12.0 4TH 400 RA34·12.0 385 RB34-12.0 
0.050 N 65 RA38· 0.050 60 RB38· 0.050 
0.100 N 75 RA38- 0.100 65 RB38· 0.100 
0.200 R 85 RA38- 0.200 75 RB38- 0.200 
0.375 R 100 RA38· 0.375 90 RB38- 0.375 

36-40 0.750 R 115 RA38· 0.750 105 RB38· 0.750 
1.5 T 160 RA38· 1.5 145 RB38· 1.5 
3.0 TH 215 RA38· 3.0 200 RB38· 3.0 
6.0 2TH 310 RA38· 6.0 295 RB38- 6.0 

12.0 4TH 450 RA38·12.0 435 RB38-12.0 

0.100 N 65 RA16- 0.100 60 RB16- 0.100 
0.200 N 75 RA16· 0.200 65 RBI6· 0.200 
0.375 N 85 RA16· 0.375 75 RB16· 0.375 
0.750 R 105 RA16· 0.750 95 RB16- 0.750 

15·17 1.5 R 125 RA16- 1.5 115 RB16- 1.5 
3.0 TH 170 RA16· 3.0 150 RB16- 3.0 
6.0 2TH 215 RA16- 6.0 200 RB16- 6.0 

12.0 3TH 325 RA16·12.0 310 RB16-12.0 
25.0 5TH 460 RAI6-25.0 445 RB16·25.0 

0.050 N 70 RM2· 0.050 60 RB42· 0.050 
0.100 N 80 RM2· 0.100 70 RB42· 0.100 
0.200 R 90 RM2· 0.200 80 RB42· 0.200 
0.375 R 105 RM2· 0.375 95 RB42· 0.375 

40·45 0.750 T 120 RM2· 0.750 110 RB42· 0.750 
1.5 T 170 RM2· 1.5 160 RB42· 1.5 
3.0 TH 225 RA42· 3.0 210 RB42- 3.0 
6.0 2TH 315 RM2- 6.0 300 RB42- 6.0 

12.0 4TH 455 RM2·12.0 440 RB42·12.0 
0.100 N 65 RA18· 0.100 60 RBI8- 0.100 0.050 N 70 RM7· 0.050 60 RB47· 0.050 
0.200 N 75 RA18· 0.200 65 RB18· 0.200 0.100 N 80 RM7· 0.100 70 RB47· 0.100 
0.375 N 85 RAI8· 0.375 75 RBI8- 0.375 0.200 R 90 RA47- 0.200 80 RB47· 0.200 
0.750 R 105 RA18- 0.750 95 RB18· 0.750 0.375 R 105 RM7· 0.375 95 RB47· 0.375 

17·19 1.5 R 125 RAI8· 1.5 115 RBI8- 1.5 45·50 0.750 T 125 RM7· 0.750 115 RB47· 0.750 
3.0 TH 170 RA18· 3.0 150 RB18- 3.0 1.5 T 170 RM7· 1.5 160 RB47- 1.5 
6.0 2TH 230 RA18- 6.0 215 RB18- 6.0 3.0 TH 230 RM7· 3.0 215 RB47· 3.0 

12.0 3TH 335 RAI8-12.0 320 RBI8-12.0 6.0 3TH 320 RM7· 6.0 305 RB47- 6.0 
25.0 5TH 460 RA18·25.0 445 RB18·25.0 12.0 5TH 465 RM7·12.0 450 RB47-12.0 

POWER/MATE CORP. 163 CLAY ST., HACKENSACK, N. J. 07601 
2078 See YELLOW SECTION for Local Offices, Phones eem /1969 



'W'd,ffilffil SECTION 4000 

REGULATED POWER MODULES 1~lrnllijl 
OUTPUT OUTPUT 0.05% REGULATION 0.5% REGULATION 
VOLTAGE CURRENT CASE 
ADJUST (AMPS) SIZE PRICE MODEL NO. PRICE MODEl NO. 
RANGE 

OUTPUT OUTPUT 0.05% REGULATION 0.5% REGULATION 
VOLTAGE CURRENT CASE 
ADJUST (AMPS) SIZE PRICE MODEl NO. PRICE MODEL NO. 
RANGE 

0.050 N $ 80 RA53- 0.050 $ 70 RB53· 0.050 
0.100 N 90 RA53- 0.100 80 RB53· 0.100 
0.200 R 105 RA53- 0.200 95 RB53- 0.200 
0.375 R ll5 RA53- 0.375 105 RB63· 0.375 

50·56 0.750 T 135 RA53· 0.750 125 RB53· 0.750 
l.5 TH 170 RA53· 1.5 155 RB53- 1.5 

0.050 R $115 RA120·0.050 $105 RB120·0.050 
0.100 R 135 RA120·0.100 125 RB120·0.100 
0.200 R 160 RA120·0.200 145 RB120·0.200 

114·126 0.375 T 190 RA120·0.375 175 RB120·0.375 
0.750 T 260 RA120·0.750 245 RB120-0.750 
1.5 2TH 340 RA120·1.5 325 RB120·1.5 

3.0 TH 230 RA53- 3.0 215 RB53· 3.0 
6.0 3TH 325 RA53· 6.0 310 RB53· 6.0 0.050 R 125 RA132-0.050 ll5 RB132·0.050 

0.100 R 145 RA132-0.100 135 RB132·0.100 
126·139 0.200 R 160 RA132-0.200 145 RB132·0.200 

0.050 N 85 RA59· 0.050 75 RB59- 0.050 
0.100 R 95 RA59· 0.100 S5 RB59· 0.100 

0.375 T 200 RA132·0.375 185 RB132·0.375 
0.750 TH 300 RA132·0.750 285 RB132·0.750 

0.200 R llO RA59- 0.200 100 RB59· 0.200 
0.375 R 120 RA59· 0.375 llO RB59· 0.375 

56-62 0.750 T 140 RA59- 0.750 130 RB59- 0.750 
l.5 TH 210 RA59- l.5 195 RB59- 1.5 
3.0 2TH 275 RA59· 3.0 255 RB59- 3.0 
6.0 3TH 385 RA59-6.0 370 RB59- 6.0 

0.050 R 125 RA146·0.050 115 RB146·0.050 
0.100 R 145 RA146·0.100 135 RB146·0.100 

139·153 0.200 R 160 RA146·0.200 145 RB146-0.200 
0.375 T 200 RA146·0.375 185 RB146·0.375 
0.750 TH 300 RA146·0.750 285 RB146-0.750 

0.050 R 130 RA160·0.050 120 RB160·0.050 
0.050 R 85 RA65· 0.050 75 RB65· 0.050 0.100 R 160 RA160·0.100 145 RB160-0.1 00 
0.100 R 95 RA65- 0.100 85 RB65· 0.100 153·168 0.200 R 170 RA160·0.200 160 RB160·0.200 
0.200 R llO RA65- 0.200 100 RB65- 0.200 0.375 T 200 RA160·0.375 185 RB160-0.375 
0.375 R 120 RA65- 0.375 llO RB65· 0.375 0.750 TH 300 RA160-0.750 285 RB160·0.750 

62·69 0.750 T 140 RA65- 0.750 130 RB65· 0.750 
l.5 TH 215 RA65- 1.5 200 RB65· 1.5 0.050 R 135 RA176·0.050 125 RB176·0.050 
3.0 2TH 315 RA65- 3.0 300 RB65· 3.0 0.100 R 165 RA176·0.100 155 RB176·0.100 
6.0 3TH 420 RA65· 6.0 405 RB65· 6.0 168·185 0.200 T 205 RA176-0.200 190 RB176-0.200 

0.375 T 250 RA176-0.375 235 RB176-0.375 
0.750 TH 340 RA176-0.750 325 RB176-0.750 

0.050 R 90 RAn 0.050 so RBn 0.050 
0.100 R 100 RAn 0.100 90 RBn 0.100 
0.200 R 115 RAn 0.200 105 RBn 0.200 

0.050 R 140 RA194-0.050 130 RB194-0.050 
0.100 R 175 RA194-0.100 165 RB194-0.100 

0.375 T 125 RAn 0.375 115 RB72- 0.375 
69·76 0.750 T 150 RA72- 0.750 140 RBn 0.750 

l.5 TH 250 RA72- 1.5 235 RBn 1.5 
3.0 2TH 320 RA72- 3.0 305 RB72- 3.0 

185-204 0.200 T 230 RA194-0.200 215 RB194-0.200 
0.375 T 315 RA194-0.375 300 RB194-0.375 
0.750 TH 400 RA194-0.750 385 RB194-0.750 

6.0 3TH 420 RA72- 6.0 405 RB72- 6.0 0.050 R 140 RA214-0.050 130 RB214-0.050 
0.100 R 175 RA214-0.100 165 RB214-0.100 

0.050 R 95 RASO· 0.050 85 RB80· 0.050 
0.100 R 105 RASO· 0.100 95 RBSO· 0.100 

204-225 0.200 T 230 RA214-0.200 215 RB214-0.200 
0.375 T 315 RA214-0.375 300 RB214-0.375 

0.200 R 120 RASO· 0.200 110 RB80- 0.200 
0.375 T 135 RASO· 0.375 125 RBSO· 0.375 

76·S4 0.750 T 165 RA80· 0.750 150 RB80· 0.750 
l.5 TH 255 RASO· l.5 235 RB80· 1.5 
3.0 2TH 325 RASO· 3.0 310 RB80· 3.0 

0.050 R 155 RA236-0.050 145 RB236-0.050 
0.100 R 195 RA236-0.1 00 185 RB236-0.1 00 

225-250 0.200 T 260 RA236-0.200 245 RB236-0.200 
0.375 TH 350 RA236-0.375 335 RB236-0.375 

6.0 4TH 440 RASO· 6.0 425 RBSO· 6.0 
0.050 R 160 RA262-0.050 150 RB262-0.050 
0.100 T 210 RA262-0.100 195 RB262-0.100 

0.050 R 100 RA88· 0.050 90 RB88· 0.050 
0.100 R 110 RA88· 0.100 100 RB88· 0.100 

250-275 0.200 T 280 RA262-0.200 265 RB262-0.200 
0.375 TH 365 RA262-0.375 350 RB262-0.375 

0.200 R 130 RA88- 0.200 120 RB88- 0.200 
84-93 0.375 T 145 RA88· 0.375 135 RB88· 0.375 

0.750 T 175 RA88- 0.750 165 RB88· 0.750 
l.5 TH 275 RA88- 1.5 260 RB88- l.5 

0.050 T 175 RA295-0.050 160 RB295-0.050 
0.100 T 235 RA295-0.100 220 RB295-0.100 

275-315 0.200 T 315 RA295-0.200 300 RB295-0.200 
0.375 TH 390 RA295-0.375 375 RB295-0.375 

0.050 R 105 RA98- 0.050 95 RB98- 0.050 0.050 T 180 RA327-0.050 170 RB327-0.050 
0.100 R ll5 RA98· 0.100 105 RB98- 0.100 0.100 T 245 RA327-0.100 230 RB327-0.100 
0.200 R 130 RA9S- 0.200 120 RB98· 0.200 315-340 0.200 T 330 RA327-0.200 315 RB327-0.200 

93·103 0.375 T 160 RA98- 0.375 145 RB98- 0.375 0.375 TH 415 RA327-0.375 400 RB327-0.375 
0.750 T 225 RA98· 0.750 210 RB98- 0.750 
l.5 TH 285 RA98· l.5 270 RB98- 1.5 0.050 T 190 RA355-0.050 180 RB355·0.050 

0.100 T 255 RA355-0.100 240 RB3 55-0.100 

0.050 R 115 RA108·0.050 105 RB108·0.050 
0.100 R 125 RA1 08-0.1 00 115 RBI 08-0.1 00 

340-370 0.200 T 340 RA355-0.200 325 RB355-0.200 
0.375 TH 425 RA355-0.375 410 RB355-0.375 

0.200 R 135 RA108-0.200 130 RB108-0.200 
103'11~ 0.375 T 185 RA10S-0.375 160 RB108·0.375 

0.750 T 260 RA1 08-0. 750 245 RB108·0.750 
1.5 2TH 340 RA108·1.5 325 RB108·1.5 

0.050 T 200 RA385-0.050 190 RB385-0.050 
0.100 T 265 RA385-0.100 250 RB385-0.100 

370-400 0.200 T 350 RA385-0.200 335 RB385-0.200 
0.375 TH 435 RA385-0.375 420 RB385-0.375 

OVERALL CASE SIZES L W H L W H W H 
N 3 X21f2X41f4 T 4 x5 x6 1/2 3TH 61f4x10 3,4x61/2 
R 31f4x31f4X5 TH 4 x51f4x61f2 4TH 10 x10%x61f2 
RH 31f4x41fsx5 2TH 5 x10 3,4x61f2 5TH 111f4x10¥4x61f2 

Contact Factory or Representative for Catalog giving complete mechanical data. 

POWER/MATE CORP. 163 CLAY ST., HACKENSACK, N. J. 07601 
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SECTION 4000 W,iid,ffid 

PDWERTEC 
GR 

LOW COST MODULAR 

PO\NER SUPPLIES 
• GUARANTEED RELIABILITY 

• PRICES FROM $29.00 

• DELIVERY FROM STOCK 

DC OUTPUT REGULATION MAX. OPTIONS DIMENSIONS PRICE OVP ADJ. 
MODEL OPTION OPTION 

NUMBER RIPPLE OVP ADJ 1·25 C D VOLTS AMPS LINE LOAD RMS (C) (0) H D $ EACH ADDER ADDER 

SINGLE OUTPUT UNITS 

383.6·.25 3.6 0.25 ±0.3% ±0.3% 3mv 5±5% ±3% 1.56 2.50 3.50 $29 $ 7.50 $ 8.50 
3C3.6·1.0 3.6 1.0 ±0.3% ±0.3% 2mv 5±5% ±3% 1.87 3.25 5.88 $37 10.00 8.50 
303.6·2.5 3.6 2.5 .±0.3% ±0.3% 2mv 5±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 
385-.25 5.0 0.25 ±0.3% ±O.3% 3mv 6±5% ±3% 1.56 2.50 3.50 $29 7.50 8.50 
3C5-1.0 5.0 1.0 ±O.3% ±0.3% 2mv 6±5% ±3% 1.87 3.25 5.88 $37 10.00 8.50 
305·2.5 5.0 2.5 ,,,0.3% ±0.3% 2mv 6±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 
386-.25 6.0 0.25 ±0.3% ±O.3% 3mv 7.5±5% ±3% 1.56 2.50 3.50 $29 7.50 8.50 
3C6-1.0 6.0 1.0 ±0.3% ±0.3% 2mv 7.5±5% ±3% 1.87 3.25 5.88 $37 10.00 8.50 
306-2.5 6.0 2.5 ±0.3% ±0.3% 2mv 7.5±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 
3812-.15 12.0 0.15 ±.0750/; ±.075% 5mv 15±5% ±3% 1.56 2.50 3.50 $29 7.50 8.50 
3CI2·.5 12.0 0.5 ±.075% ±.075% 2mv 15±5% ±3% 1.87 3.25 5.88 $37 10.00 8.50 
3012-1.5 12.0 1.5 ±.075% ±.075% 2mv 15±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 
3815-.15 15.0 0.15 ±.075% cL.075 % 5mv 18±5% ±3% 1.56 2.50 3.50 $29 7.50 8~ 
3CI5-.5 15.0 0.5 ±.075% ±.075% 2mv 18±5% ±3% 1.87 3.25 5.88 $37 10.00 8.50 
3015-1.2 15.0 1.2 ±.075% ±.075% 2mv 18±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 

~--.-~-

3818-0.1 18.0 0.1 ±.075% 3.50 $29 7.50 8.50 ±.075% 5mv 22±5% ±3% 1.56 2.50 
3CI8-0.4 18.0 0.4 ±.075% ±.075% 2mv 22±5% ±3% 1.87 3.25 5.88 $37 10.00 8_50 
3018-1.0 18.0 1.0 ±.075% --'::.075% 2mv 22±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 
3824-.08 24.0 .08 ±.075% ±.075% 5mv 30±5% ±3% 1.56 2.50 3.50 $29 7.50 8.50 
3C24-.35 24.0 .35 ±.075% ±.075% 2mv 30±5% ±3% 1.87 3.25 5.88 $37 10.00 8.50 
3024-.70 24.0 .70 ±.075% ±.075% 2mv 30±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 
3C28-.35 28.0 .35 ±.075% ±.075% 2mv 36±5% ±3% 1.87 3.25 5.88 $37 10.00 8.50 
3028-.70 28.0 .70 ±.075% ±.075% 2mv 36±5% ±3% 2.25 4.00 6.25 $44 10.00 8.50 

DUAL OUTPUT UNITS 

3CI20·.25 ±12.0 .25 ±.02% :+::.05% 500l'v 15±5% ±3% 1.87 3.25 5.88 $51 $15.00 $15.00 
30120-.5 ±12.0 .50 _±.02% ±.05% 5OOl'v 15±5% ±3% 2.25 4.00 6.25 $59 15.00 15.00 
3CI50-.25 ±15.0 .25 ±.02% ±.05% 500l'v 18±5% ±3% 1.87 3.25 5.88 $51 15.00 15.00 
30150-.5 ±15.0 .50 ±.02% ±.05% 500l'v 18±5% ±3% 2.25 4.00 6.25 $59 15.00 15.00 

FULLY ADJ. UNITS 

3CI8-.25-Y 0·18 .25 ±.05%+5mv ±.05%+5mv 500l'v N/A N/A 1.87 3.25 5.88 $47 N/A N/A 
3018-.5-Y 0-18 .5 ±.05%+5mv ±.05%+5mv 500l'v N/A N/A 2.25 4.00 6.25 $57 N/A N/A 
3C36·.13·Y 0-36 .13 ±.05%+5mv ±.05%+5mv 500l'v N/A N/A 1.87 3.L5 5.88 $47 N/A N/A 
3D36-.25-Y 0-36 .25 ±.05%+5mv ±.05%+5mv 500l'v N/A N/A 2.25 4.00 6.25 $57 N/A N/A 

INPUT VOLTAGE: 115 VAC ±10%; 57 to 440 Hz (derate STABILITY: typical ±0.025% (for 8 hours after warmup) 
current 10% for operations from 57 to 47 Hz; derate cur-

OVERVOLTAGE: protection available as Option C (see rent 20% for operation from 126.5 VAC to 132 VAC; opera-
tion at 132 VAC below 57 Hz not advised) chart) 

OUTPUT VOLTAGE: preset at factory to ± 0.25% ±10mV TEMPERATURE OPERATING: O°C to +71°C at full load 

not adjustable; Option D is ±3% adjustment, single poten- STORAGE: -55°C to +85°C 
tiometer (see chart); fully adjustable units (see chart) 
use two potentiometers; coarse and fine COEFFICIENT: 0.0075% /oC typical 

TRANSIENT RESPONSE: 15 "sec typical for one-half load SHIELDING: transformer shield between primary and sec-
to full load change ondary connected to ground; case is grounded 

OVERLOAD/SHORT CIRCUIT PROTECTION: units fully OUTPUT ISOLATION RESISTANCE: 500 megohm min_ at 
protected 500 VDC 

POWERTEC DIVISION 

IRTRONICS 
9168 DESOTO AVE., CHATSWORTH, CALIF. 91311 • Phone (213) 882-0004 

ORPORATED 

See YELLOW SECTION for Local Offices, Phones eern /1969 



'gild, •• SECTION 4000 

POWERTEC 
ML 

FULLY MILITARIZED 

PO\NER SUPPLIES 
• HIGH PERFORMANCE • MODULAR 

MILITARY SPECIFICATION COMPLIANCE: CIRCUITRY AND CON

STRUCTION MEET MIL-E-16400, MIL-T-21200, MIL-E-5400, MIL

E-4158 AND MIL-E-5272. ALL SEMICONDUCTORS CONFORM TO 

MIL-S-19500. OTHER ELECTRICAL COMPONENTS TO ANA-400. 

HERMETICALLY SEALED TRANSFORMERS MEET MIL-T-27 

GRADE 5. 

ML SELECTION CHART 

VOLTAGE 
E SIZE 

SINGLE OUTPUT 

• COMPLETELY REPAIRABLE 

-170 MODELS AVAILABLE 

ORDERING INFORMATION 

ML SERIES NO.~ T TIJ CASE SIZE -----~-
OUTPUT VOLTAGE 
OUTPUT CURRENT ------ -
C=OVERVOLTAGE OPTION} ORDER 1 
V=VARIABLE OUTPUT ONLY 
HIGH PERFORMANCE UNIT - ADD A 

10-32 MTG. HOLES 

~ 

° °Tr+-! ! ! --+---.(1)----G}--

,i i j 

• E r --r--,--l-t -(1)---<1)-_.<1).-

0 ° iii 3.0 VDC 1.2A 2.5A 5.0A 10.0A 20.0A 

-{, b--~~ __ J 
3.6 VDC 1.2A 2.5A 5.0A 10.0A 20.0A 
4.0 VDC 1.2A 2.5A 5.0A 10.0A 20.0A 
4.5 VDC 1.2A 2.5A 5.0A 10.0A 20.0A CONNECTOR 

5.0 VDC 1.2A 2.5A 5.0A 10.0A 20.0A CANNON NO.OSMA-l;'W3P 

6.0 VDC 1.1A 2.3A 4.6A 9.2A 18.4A 
8.0 VDC 1.0A 2.0A 4.0A 8.0A 16.0A 
10 VDC .85A 1.7A 3.5A 7.0A 14.0A 

CASE DIMENSIONS 
12 VDC .80A 1.6A 3.2A 6.4A 12.8A 
15VDC .70A 1.3A 2.7A 5.4A 10.8A SIZE A B C D E F G H J 
18 VDC .60A 1.2A 2.4A 4.8A 9.6A 
20 VDC .55A 1.1A 2.2A 4.4A 8.8A A 4.94 3.50 6.63 .50 2.500 .59 5.500 
24 VDC .47A .95A 1.9A 3.8A 7.6A 
28 VDC .42A .85A 1.7A 3.4A 6.8A B 4.94 4.00 8.12 .75 2.500 .59 
36 VDC .35A .70A 1.4A 2.8A 5.6A 

C 
FULLY ADJUSTABLE UNITS 

4.94 5.65 10.00 .64 4.375 .59 

D 4.94 8.00 10.00 .63 6.750 .59 3.688 
0-18 VDC 4.2A 
0-36 VDC 2.2A E 4.94 13.00 10.75 .63 11.750 5.875 .59 

STANDARD AND HIGH PERFORMANCE MODELS 
INPUT VOLTAGE: 115 VAC ±10%; 57 to 440 Hz (derate 
current 10% for operation from 57 to 47 Hz; derate current 
20% for operation from 126.5 VAC to 132 VAC; operation 
at 132 VAC below 57 Hz not advised) 

REGULATION: Line is ±.05% for standard and ±.001% 
for high performance. Load is ±.05% for standard and 
± .001 % for high performance 

RIPPLE/NOISE: .01% +1 Mv P-P standard and .001% 
+200,av P-P high performance 

OVERLOAD/SHORT CIRCUIT PROTECTION: Units fully 
protected 

TRANSIENT RESPONSE: 50 ,usec typical for one-half load 
to full load change 
STABILITY: ±.05% standard unit and ±.001% high per
formance unit after 8 hours warmup 
OVERVOLTAGE: set at 10% of nominal 
ADJUSTMENT: ±3% for standard model, ±1% for high 
performance 
TEMPERATURE OPERATING: O°C to 71°C 

STORAGE: -55°C to +55°C 
COEFFICIENT: ± .01 % rC standard 

±.001%rC high performance 

POWERTEC DIVISION 

6.000 

6.750 

7.375 

7.875 

IRTRONICS 
9168 DESOTO AVE CHATSWORTH CALIF 91311 • Phone (213) 882-0004 

ORPORATED 

eem /1969 See YELLOW SECTION for Local Offices. Phones 2081 



SECTION 4000 i§§.i'b'ffiD 

PDWERTEC 
HP 

HIGH PERFORMANCE 

PDWER SUPPLIES 

• 400 Hz 31> INPUT 

.2 WATTS/CUBIC INCH 

• MEETS MIL-E-S400 

SPECIFICATIONS 

INPUT: 115 VAC ±10% line to neutral, 30, 400 Hz ±5% 
TEMPERATURE OPERATING: continuous rating at 
full load -55°C to +80°C base plate temperature 

STORAGE: -55°C to +125°C 
COEFFICIENT: .01%;oC 

MILITARY: MIL-E-5400 requirements met 
RFI: MIL-I-6181D requirements met 
TRANSIENT RESPONSE: 50 ,usec, half load to full load or 
full load to half load 

PDWERTEC 
Fe 

UL TRA MINIATURE 

• 1 WATT / CUBIC INCH 

• QUALITY COMPONENTS 

• DELIVERY FROM STOCK 

SPECIFICATIONS 

INPUT VOLTAGE: 11.5 VAC ±10%; 57 to 440 Hz 
OUTPUT VOLTAGE: ±5% adjustable 
TRANSIENT RESPONSE: 25 ,usec for one-half to full load 
change 
OVERLOAD / SHORT CIRCUIT PROTECTION: units are 

REGULATION DIMENSIONS 
MODEL VOLTS AMPS RIPPLE ADJ. 

LlHE LOAD H W D 

7C4-15 4.0 15.0 ±O.2S% ±0.25% 3mv RMS ±5% 1.50 8.00 4.00 
7D4-3o 4.0 30.0 ±0.25% ±D.2S% 3mv RMS ±5% 1.70 9.00 6.00 

7C5-15 5.0 15.0 ±0.25% ±O.2S% 3mv RMS ±5% 1.50 8.00 4.00 
7D5-3o 5.0 30.0 ±D.2S% ±0.25% 3mv RMS ±5% 1.70 9.00 6.00 

7C6-12.5 6.0 12.5 ±0.25% ±0.25% 3mvRMS ±5% 1.50 8.00 4.00 
7D6-25 6.0 25.0 ±0.25% ±O.2S% 3mv RMS ±5% 1.70 9.00 6.00 

7CI2-G.5 12.0 6.5 ±O.l% ±O.l% 3mv RMS ±5% 1.50 8.00 4.00 
7D12-13 12.0 13.0 ±O.l% ±O.l% 3mv RMS ±5% 1.70 9.00 6.00 

7CI5-5.5 15.0 5.5 ±O.l% ±O.l% 3mv RMS ±5% 1.50 8.00 4.00 
7015-11 15.0 11.0 ±O.l% ±O.l% 3mv RMS ±5% 1.70 9.00 6.00 

7CI8-4.5 18.0 4.5 ±O.l% ±O.l% 3mv RMS ±5% 1.50 8.00 4.00 
7D18-9 18.0 9.0 ±O.l% ±O.l% 3mv RMS ±5% 1.70 9.00 6.00 

7C24-3.5 24.0 3.5 ±Q.l% ±O.l% 3mv RMS ±5% 1.50 8.00 4.00 
7D24-7 24.0 7.0 ±O.l% ±O.l% 3mv RMS ±5% 1.70 9.00 6.00 

7C28-3 28.0 3.0 ±O.l% ±O.l% 3mv RMS ±5% 1.50 8.00 4.00 
7C28-6 28.0 6.0 ±O.l% ±O.l% 3mv RMS ±5% 1.70 9.00 6.00 

OVERLOAD/SHORT CIRCUIT PROTECTION: all units are 
fully protected including overvoltage 
PROGRAMMING: ±5% remote voltage margining-stand-
ard; remote sensing provided on all units 

STABILITY: ±.1% for eight hours after warmup 

DC OUTPUT REGULATION MAX. 
MODEL NUMBER RIPPLE ADJ. 

VOLTS AMPS LINE LOAD RMS 

903.0-6.0 3.0 6.0 ±0.5%i2mV ±.l% 2.5mv ±5% 
903.5-5.7 3.5 5.7 ±O.S% 2mv ±.1% 2.5mv ±5% 
904.0-5.5 4.0 5.5 +0.5% 2mv ±.l% 2.5mv ±5% 
904.5-5.2 4.5 5.2 ±O.5% 2mv ±.l% 2.5mv ±5% 
905.0-5.0 5.0 5.0 ±0.5%'t2mv ±.l% 2.5mv ±5% 
905.5-4.6 5.5 4.6 ±O.5% 2mv ±.l% 2.5mv ±5% 
906.0-4.3 6.0 4.3 ±O.5%+2mv ±.l% 2.5mv ±5% 
907.5-3.5 7.5 3.5 ±O.5%t2mv ±.l% 2.5mv ±5% 
908.0-3.3 8.0 3.3 ±O.5% 2mv ±.l% 5.0mv ±5% 
909.0-3.0 9.0 3.0 ±0.5%+2mv ±.l% 5.0mv ±5% 

9010 -2.8 10 2.8 
±0.5%i2mv ±.l% 5mv ±5% 

9012 -2.3 12 2.3 ±O.S% 2mv ±.l% 5mv ±5% 
9015 -1.9 15 1.9 ±O.5% 2mv ±.l% 5mv ±5% 
9018 -1.6 18 1.6 ±O.S% 2mv ±.1% 10mv ±5% 
9020 '1.4 20 1.4 ±O.S% 2mv ±.l% lOmv ±5% 
9024 -1.2 24 1.2 ±0.5%+2mv ±.l% 10mv ±5% 
9025 -1.1 25 1.1 ±O.5%+2mv ±.l% IOmv ±5% 
9026 -1.1 26 !.1 ±O.5%+2mv ±.l% 10mv ±5% 
9028 -1.0 28 1.0 ±.l% lOmv ±5% 

30 1.0 fully protected '-------'---~ _ ___''___ ____ ...J_ __ ___''___ __ ...J_ ___ I 
±-O.5%t 2mv 

9030 -1.0 ±O.5% 2mv ±.l% 10mv ±5% 

STABILlTY:±0.075% for 8 hours after warmup 
OVERVOL TAGE: Optional for 9D Models 
TEMPERATURE OPERATING: continuous rating at full 
load O°C to +60°C 

STORAGE: -55°C to +125°C 

COEFFICIENT: 0.075% rC maximum for 90 models 

R.F.I.: minimized by use of filters on input and output lines 

POWERTEC'S YEARS OF EXPERIENCE IN HIGH FREQUENCY POWER CONVERSION CIRCUITS COUPLED WITH ULTRA DENSE 
PACKAGING TECHNIQUES SUCH AS THOSE USED IN THE "FC" SERIES ARE APPLICABLE TO YOUR CUSTOM REQUIREMENTS. 

POWERTEC DIVISION 

IRTRONICS 
9168 DESOTO AVE., CHATSWORTH, CALIF. 91311 • Phone (213) 882-0004 

OFOPORATED 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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HC SERIES POWER-MODS 

These high current military models were designed to meet 
power requirements of air transportable huts, vans, ground 
support equipment, and shipboard operations. They are 
built to comply fully with MIL-E-16400, MIL-T-21200, and 
MIL-E-4158. Semiconductors used meet MIL-S-19500; other 
components meet ANA-400. The complete unit meets the 
environmental requirements of MIL-E-5272 and 
MIL-STD-810. 

POWERTEC 
He 

MILITARIZED HIGH CURRENT 

SPECIFICATIONS 

INPUT VOLTAGE: standard input is 208 VAC ±10%, 30, 
47 to 63 Hz. Alternate input is 230 VAC ±10%, 30, 47 to 
63 Hz 
OUTPUT: 27 VDC to 28 VDC adjustable at 50, 100, or 200 
amperes depending on Model 
REGULATION: 1% line and 1% load 
RIPPLE: 1 % RMS 
PROTECTION: e) over current protection: 125% (front 
panel indicator lamp) 

e) thermal protection (front panel indicator lamp) 
TRANSIENT RESPONSE: less than 75 msec. for recovery 
to within 2% of output voltage following a load change 
from full load to half load or half load to full load 

METERING: e) voltage: expanded VDC scale ruggedized 
24 VDC to 32 VDC 

e) current: ruggedized, rates to match output current 
RFI FILTERING: to meet MIL-I-6181D 
PARALLEL OPERATION: designed for parallel operation 
without alterations in circuitry. 
COOLING: internal fan: MIL type with filter 
DIMENSIONS: 19" wide, rack type panel 

Output Cu rrent 

200A 
100A 

50A 

Height Deep 

14" 22" 
14" 18" 
10V2" 18" 

Weight 

2751bs. 
1951bs. 
1251bs. 

CUSTOM POWER SUPPLIES 

POWERTEC MODEL 80164 FULLY MILITARIZED, 
COMPUTER-CONTROLLED POWER SUPPLY 

POWERTEC 

Model 8D164 is a CUSTOM design used in an air trans
portable shelter in the Air Force 407L Program. Semi
conductors are per MIL-S-19500, other components in 
accordance with ANA-400. Full documentation has been 
produced in compliance with Air Force 375L series data 
configuration controls: drawings per MIL-D-1000, category 
E, Class 2; technical manual per MIL-T-9941; maintain
ability analysis per MIL-HDBK-472; reliability calculations 
per MIL-HDBK-217A. Features include ten precision regu
lated DC supplies, 5 AC outputs. Each DC supply is a 
completely removable and repairable module with adjust
able current compensation, and each has a computer pro
grammed high speed output. Complete protection package 
includes OVP, reverse voltage protection, current limit, 
overtemperature and fault indicators. 

MODEL 80212 
HIGH RELIABILITY POWER UNIT 

Model 8D212 is a CUSTOM power unit for Lawrence Radi
ation Laboratory used in Project Plowshare. Powertec 
designed and developed this hi-rei power supply to meet 
stringent requirements. It is part of an arming circuit and 
telemetry power source and must operate for indefinite 
time periods after being buried in an inaccessible under
ground cannister. A common input conductor supplies a 
multiplexed power signal to the unit. The unit demodulator 
separates this signal into DC and AC primary power and 
converts them to multiple precision outputs. All outputs 
are regulated and fully protected. Complete documenta
tion including failure mode analysis per MIL-HDBK-217A 
was supplied. 

CONTACT POWERTEC WITH YOUR CUSTOM REQUIREMENTS 

POWERTEC DIVISION 

IRTRONICS 9168 DESOTO AVE CHATSWORTH CALIF 91311 • Phone (213) 882-0004 
ORPORATEO 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2083 
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2.5 KVA Power/Converter 
• Input: 120/208 VAC; 60 cps; 3 ¢; 

4 wire wye 
• Output: 115 VAC, ± 1%; 400 cps, 

± .25%; 1 ¢; 2.S KVA 
• Short Circuit: Complete protection, 

manual reset 
• Overload: 200% for 4 seconds 
.• Efficiency: approx_ 8S% 
• Size: IO'h" H x 19"W x 17" 0 
• Weight: 145 Ibs_ 
• Operating Temp: -20·C to +SO·C 

1000 VA Power/Converter 
• Input: 120 VAC; 50-450 cps; 1 ¢ 

• Output: 100-130 VAC, ± 1%; 360·440 
cps, ± .2S%; 1 ¢; 1000 VA 

• Short Circuit and Overload: Complete 
protection, manual reset 

• Effioiency: approx_ 85% 

• Size: 10"H x 8'h"W x 13"0 

• Weight: 50 Ibs. 

• Operating Temp: - 20·C to + SO·C 

MODEL 135-0060-001 

3.5 KVA Power/Converter 
• Input: 120/208 VAC; 360-1000 cps; 

3 ¢; 4 wire wye 
• Output: 115 VAC, ± 1 %; 60 cps, 

± .25%; 1 ¢; 3_S KVA 
• Short Circuit and Overload: Complete 

protection, continuous automatic 
recycling 

• Altitude: 15,000 ft. max. 
• Efficiency: 88% 
• Size: 10"H x 9"W x 21"0 
• Weight: 110 Ibs. max_ 
• Operating Temp: -40·C to + 75·C 

10-20AMP DC Switching Regulators 

• Input: 11S or 230 VAC, 47 to 440 Hz 

• Output: 0 to 28 V 

• Regulation: I % combined line, load & 
temp. 

• load Response: 50 microseconds 

• Output Ripple: .1 % of output voltage 
peak 

• Operating Temp: -40 to 71·C no 
derating 

• Short Circuit: Complete protection 

See YELLOW SECTION for Local Offices, Phones 

4.5 KVA Power Converter 
• Input: 120/208 VAC; 400 cps; 3 ¢; 

4 wire wye 
• Output: 115 VAC, ± 1 %; 60 cps, 

± .25%; 1 ¢; 4.5 KVA 
• Short Circuit and Overload: Complete 

protection, continuous automatic 
recycling 

• Altitude: 40,000 ft. max., 
non-pressurize,d 

• Efficiency: approx. 90% 
• Size: 121A "H x 19"W x Ig l V,.'D 
• Weight: 195 Ibs. 
• Operating Temp: -50·C to +5S·C 

Custom Units 

• Multiple outputs 

• Small size/high power ratios 

• Lightweight airborne applications 

• Efficiencies to 90% 

• Solid state reliability 

• Meets MIL-I-26600 & MIL-I-6181 

• Low cost 

eem/1969 
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COMPARE. 
Unequaled for low-cost: accurate, dependable performance 
under widely varying load and environmental conditions, 
Plug-In Instruments' power supplies are ideally suited for 
all commercial, ground support and industrial applications 
where precise dc power is required for electronic equip
ment and instrument systems. 

• Adjustable Voltages: 1 to 28 vdc 

DESIGN • Current Ranges: 0 - 75 to 0 - 800 madc 

FEATURES • Excellent Regulation as Noted 

• 0.1 ohm Output Impedance 

.105 to 125 vac 50 to 400 cps Power Required 

REGULATED DC POWER SUPPLIES • Transistorized - Repairable 

• Electronic Overload Protection on Series \\Olf and \~EfI 

GERMANIUM DESIGN Model 
Volts Current Adjust Line Load Ripple Temp Coeff 

Size Mounting 
Price 

de (made) Range Reg. % Reg. % mv·rms %/oF (1·9 Qty.) 

PS·2017·P 9 0-175 ±5% ±0.05 ±0.1 1 0.03 B Plug-In $51.00 

PS·2010·P 12 0·175 ±5% ±0.05 ±0.1 1 0.03 B Plug·ln 51.00 

PS·2018-P 15 0-125 ±5% ±0.04 ±0.08 1 0.03 B Plug-In 51.00 

PS·2019-P 18 0·100 ±5% ±0.04 ±0.08 1 0.025 B Plug-In 51.00 
--".~---- -----~-

PS·2047·P 20 0-105 ±5% ±0.03 ±0.06 1 0.025 B Plug-In 51.00 

PS·2020·P 22.5 0-90 ±5% ±0.02 ±0.05 1 0.025 B Plug-In 51.00 

PS·2011-P 24 0~90 ±5% ±0.02 ±0.05 1 0.025 B Plug~ln 51.00 

PS·2021·P 28 0·80 ±5% ±0.02 ±0.05 1 0.025 B Plug~ln 51.00 

SIZE "B" PS-2048-P 10 0·175 ±5% ±O.O8 ±0.12 1.5 0.03 - Plug·ln 51.00 

3" H x 2" W X 2" D 
• AMBIENT TEMPERATURE RATING: 30 TO 120° F 

ALL SILCON DESIGN de Volts Current Regulation (mvde) Ripple Temp Coeff Price 
Model Size Mounting 

Range (made) Line Load mv-pp %;oF (1·4 o.ty.) 

PS-2055·P 1~6.5 0-300 15 5 4.5 0.03 D Plug~ln $68.00 
PS-2055-S Solder·Header 70.~ 

PS-2056-P 5-9 0~250 15 5 4.5 O.oJ D Plug·ln 68.00 
PS·2056-S Solder·Header 70.00 

PS-2062·S 1-6.5 0·800 15 10 4.5 0.03 E Solder·Header 72.00 

PS-2063-S 5-9 0~600 15 10 4.5 0.03 E Solder·Header 72.00 

PS-2057-P 9-13 0·200 2 5 1 0.025 D Plug-In 61.00 
PS·2057·S Solder-Header 63.00 

PS·2058-P 13-17 0-175 2 5 1 0.02 D Plug-In 61.00 
PS·2058-S Solder-Header 63.00 

PS-2059·P 17-21 0-150 2 5 1 0.02 D Plug-In 61.00 
PS-2059-S Solder-Header 63.00 

PS-2060-P 21'-25 0-125 2 5 1.5 0.02 D Plug-In 61.00 
PS·2060-S Solder·Header 63.00 

PS·2052-P 9-13 0·200 2 5 1 om D Plug-In 73.00 
PS-2052·S Solder-Header 74.00 

PS-2053-P 13-17 0-175 2 5 1 0.01 D 
Plug-In 73.00 

PS-2053-S Solder-Header 74.00 

PS-2054·P 17-21 0-150 2 5 1 0.01 D Plug-In 73.00 
PS-2054·S Solder-Header 74.00 

SIZE "E" 

2-15/16" W x 3-1/16" D·x 4" H 
• THESE MODELS INCLUDE ELECTRONIC OVERLOAD AND SHORT-CIRClHT PROTECTION 

• AMBIENT TEMPERATURE RATING: 20 TO 130'F Safe to 140°F 

iEiw0wMWIIWRITE TODAY FOR DETAILED INFORMATION ON OTHER MODElS OF DC POWER SUPPlIES\wl{iWitIi.Mi 
MANUFACTURED BY ~ ROSEMOUNT 

PLUG-IN, INC. 
• 1416 LEBANON RD •• NASHVILLE, TENNESSEE 37210 

330 
Prices and Specifications Subiect to Change Without Notice. 

TWX-S1 0-371-1699 

See YELLOW SECTION for Local Offices, Phones 2085 
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System .Power 
Supplies for Digital 
l.e.Systems: ·00 Series 

2086· 

FEATURES 

Excellent Transient Response 
Low .Line and Load Regulation 
Adjustable· Voltage 
Current Limit Short Circuit Protection 
High Speed Crow Bar Overvoltage 

Protection 
Convection. Cooled 
LOW; PRICE!! From $125 

SPECIFICATIONS 

DC output 
4.5 to 5.5 volts adj (3.6 volt models available) 
5 amps Model 605 . 
10 amps Model 610, 20 amps Model 620 

Input 
105 to 125 VAC, 45 to.440 Hz 

Regulation 
±0.1 % for ±10% change in input voltage less 
than 0..25% for zero to full load change 

Rippfe and Noise 
less than 1 mvpp 

Transient response 
125 mv for 30 .usec for change of half-load to 
full-load current or vice versa. 250 mv for 30 I'sec 
for change of no-load 10 full-load· current or 
vice v,srsa 

Power suPPly protection 
current limited at 120% of rated load: short circuit 
proof 

Load protection 
Optional fast response crow bar, will not exceed 
adjustable trip point voltage for transients with 
rise times slower than 0.2.voltll'sec 

Will not exceed static trip point volts for more 
than 200 nanoseconds for step function 
over-voltage 

Cooling 
By convection, no forced air required 

Operating Temperature 
-25 to +55'C, to +70'C at 80% current 

Model Voltage Current 

605 5 or 3.6V 5A 

M605 5 or 3.6V 5A 

610 5 or 3.6V lOA 

M610 5 or 3.6V lOA 

620 5 or 3.6V 20A 

See YELLOW SECTION for Local Offices·, Phones 

Remote Sensing 
Sensing terminals provided to enable specific 
regulation lIirectly at load 

Stability 
Output voltage changes less than 0.05% over a 24 
h~ur period after ;"'arm up 

Temperature coefficient 
Output voltage changes less than 0.05%I'C over 
- 25 to + 55'C ambient 

Output imPedance 
See regulation and transient responSe 
specifications 

Controls 
Built in potentiometer adjusts output voltage 
±10% with resolution of 15 mv 

Built in potentiometer adjusts crow bar static trip 
point with resolution of 15 mv 

ModelOV100 
Overvoltage Protector 

Self-contained package 
Use with all type power supplies 
Adjustable trip point ..• 4-10v, 10--25v 
Fast response time ... 200. nsec. 
High current capability ... lOA continuous 
Size 2.7," x 2.8" x 2.8" 
Low Price: ·$39.50 

Price ·Crowbar Option Size 

$125 $18 5" x 7.6" x 5.8" 

150 18 4.8" x 4.9" x 6.5" 

139 18 13.2" x 5" x 5.8" 

175 18 10.5" x 4.8" x 4.9" 

189 18 15" x 7.5" x 8" 

eem /1969 
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Miniature Power Converters 
for Digital I.C. and 
Analog Circuits: 

FEATURES 

55 watts in 45 cubic inches 
51;16 " X 4" x 2%", weighs 2 lb. 
Multiple outputs 
70% efficiency 
Fully protected 
20 KHz operation, no audible noise 
RFI fillered 

COMMON SPECIFICATIONS 

Input 
105 to 130 VAC, 50 to 1000 Hz or 160 VDC ±10% 

Protection 
All outputs current limited, continuous overload 
and short circuit proof. 5 volt outputs have self 
recovering overvoltage protection set at 6.8 to 7 
volts, no overvoltage protection on other outputs. 

Temperature Stability 
Better than 0.01 %I'C 

Cooling 
Maxrmum mounting base temperature for full 
output is 85°C. For no (air or conductive) cooling, 
max. ambient temperature of 30°C for full output. 

Derate linearly to 60% power at 60 a C ambient 
and no cool ing. , 

Operating Temperature 
- 20'C to + 85'C 

DC Out Model Volts DC 

210 3.5 to 5.5 adj. 

211 (A) 4.5 to 5.S adj. 
(B) 24 

212 (A) 4.5 to 5.5 adj. 
(8) 200 V 

213 (A) 4.5 to 5.5 adj. 
(B) ±15 VDC 

Amps DC 

10 A 

5A 
1 A 

SA 
25 ma 

5A 
400 ma 
each side 

Remote Sensing 
On model 210 only 

MTBF 
Over 100,000 hours calculated in accordance with 
M I L-HDBK-217 A 

Size 
5YI6" x 4" x 2%", 45 cubic inches 

Weight 
2 pounds 

Mounting 
Mounting available on 3 sides by 4, #6-32 tapped 
inserts 

Regulation Ripple Price 
Load* line ±10% & Noise 1-49 

0.1% ±0.1% 25 mv P-P $225.00 

0.1% ±0.1% 20 mv P-P $265.00 
0.2% ±0.05% 25 mv P-P 

0.1% ±0.1% 20 mv P-P $265.00 
1% ±0.5% 1% P-P 

0.1% ±0.1% 20 mv P-P $325.00 
0.1% ±0.05% 15 mv P-P 

• LOAD REGULATION is from 0.5 A to F.L. on all 5 volt outputs, a to F.L. on aI/ other outputs, from 0 to 
0.5 A on 5 volt output regulation ;s better than 1%. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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ORDER FROM FACTORY OR 
LOCAL RO REPRESENTATIVE 

Boston, Massachusetts 
(617) 782-2244 

Chicago, Illinois 
(312) 774-1500 

Dallas, Texas 
(214) 363-1526 

Houston, Texas 
(713) 667-3420 

Los Angeles, California 
(213) 670-1700 

New York, New York 
(201) 845-6668 

Philadelphia, Pennsylvania 
(215) 687-3535 

San Francisco, California 
(415) 467-1880 

Seattle, Washington 
(206) 746-6770 

SI. Louis, Missouri 
(314) 423-7200 

Toronto, Canada 
(416) 699-5521 

Washington, D.C. 
(703) 527-3262 

RO Associates, Inc. 
3705 Haven Avenue 

Menlo Park, California 94025 
Phone: (415) 322-5321 

TWX: 910-378-5929 

2087 
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Analog Systems 
Plug-In 
Power Supplies: 

FEATURES 
Dual output, 3 wire 
Tracking 

Model Voltage 

506 ±12to ±24 

513 ±21 to ±28 

514 ±12 to ±15 

515 ±24 

Current 
Each Channel 

150 ma 

300 ma 

500.ma 

60 ma 

Plug-In Nixie Tube Power Supply 

516' 150-200 V adj. 40 ma 

* Dimmer circuit available, contact factory. 

Current limited 
Plug-in flexibility 
Adjustable voltage 

Ripple Line Regulation 
Load pp ±10% O-FL 

< 2 mv 0.03% 0.15% 

<10 mv 0.1% 0.3% 

< 1 mv 0.02% 0.02% 

<10 mv 0.2% 0.2% 

0.2 V 0.5% 1.0% 

514 

Price 

$95.00 

98.00 

99.00 

49.00 

$85.00 

Ultra Stable, 0.02% Regulated System Power Supplies for Digital and Analog Systems 

FEATURES 

Excellent Regulation 
Completely Protected 
Low Ripple 
Remote Sensing 
programmable 
Adjustable Voltage 

Application Model 

dual analog system 504 

Digital IC 505 

DigitallC 507 

12 volt system 508 

12 volt system 512 

2088 

Volts 

3 to 32 V 

3 to 6 V 

3 to 6 V 

11 to 15 

11.5 to 12.5 

SPECIFICATIONS 

Input 
105-125 VAC. 45 to 440 Hz 

Regulation 
±O.01 %, for ±10% input change 
0.02%. zero to full load 

Protection 
Current limit, short circuit proof 

Temperature 
--' 20 to + 70'C operating 

Stability 
Less than 0.02% per day or per degree C 

Ripple 
Less than 1 mv pop 

Amps Price 

1 A each channel $230.00 

8A 199.00 

5A 199.00 

4A 199.00 

5A 199.00 

See YELLOW SECTION for Local Offices. Phones 

ORDER FROM FACTORY OR 
LOCAL RO REPRESENTATIVE 

Boston, Massachusetts 
(617) 782-2244 

Chicago, Illinois 
(312) 774-1500 

Dallas, Texas 
(214) 363-1526 

Houston, Texas 
(713) 667-3420 

Los Angeles, California 
(213) 670-1700 

New York, New York 
(201) 845-6668 

Philadelphia, Pennsylvania 
(215) 687-3535 

San Francisco, California 
(415) 467-1880 

Seattle, Washington 
(206) 746-6770 

St. Louis, Missouri 
(314) 423-7200 

Toronto, Canada 
(416) 699-5521 

Washington, D.C. 
(703) 527-3262 

RO Associates, Inc. 
3705 Haven Avenue 

Menlo Park, California 94025 
Phone: (415) 322-5321 

TWX: 910-378-5929 
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SOLA ELECTRIC 

DIVISION OF SOLA BASIC INDUSTRIES 

What It Is 
The Solatron® LVR is the first regulator to combine in one unit the qual
ities of fast response, "tight" voltage regulation, no moving parts, 
adjustable output, remote sensing, compactness, and high KVA capacity. 

The Solatron is a solid-state device with no moving parts, requiring no 
adjustment, maintenance, or attention. It combines the ruggedness 
typical of transformers with the light weight of electronic control cir· 
cuitry, resulting in a regulator of remarkable compactness. It has great 
versatility in mounting, and installation. 

Solatron® regulators are available as standard units in KVA ranges 
from '/2 to 500 KVA, and yet they furnish a degree of regulation as
sociated in the past with small VA capacity constant·voltage transform
ers and power supplies. 

Units are available for single or three-phase applications, for either 
delta or wye connection depending on the service available or the load 
requ irements of your equipment. 

And What It Does 
Regulation: ±0.5% for line changes. ±1 % maximum for any combin· 
ation of line, load, temperature and frequency changes within limits 
listed below. 
Variation limits: line ±10%, or + 10%/-20%. Frequency 57·63 

SINGLE·PHASE (60 Hz ±3 Hz) 

Nom. 
Maxi- inal 
mum Out· Output Suggested 

Output put Voltage Input Maximum User 
KVA Volt· Adiust· Voltage Harmonic Appro •. Price 

Rating age ability Range Content Catalog hipPi~~1il F.O.B. 
• 2 3 4 5 Number Weight Factory 
.5 120 108·132 ±10% 3% 31·16·150 30 275.00 
.5 120 108·132 +10/-20% 5% 33·16·150 40 300.00 
.5 240 216·264 ±10% 3% 31·26-150 30 275.00 
.5 240 216-264 +10/-20% 5% 33·26·150 40 300.00 
1 120 108.132 ±10% 3% 31·16·210 40 295.00 
1 120 108-132 +10/-20% 5% 33·16·210 58 330.00 
1 240 216·264 ±10% 3% 31-26·210 40 295.00 
1 240 216-264 +10/-20% 5% 33·26-210 58 330.00 
2 120 108·132 ±10% 3% 31-16-220 55 330.00 
2 120 108·132 +10/-20% 5% 33-16-220 100 440.00 
2 240 216-264 ±10% 3% 31-26-220 55 330.00 
2 240 216-264 +10/-20% 5% 33-26-220 100 440.00 
3 120 108·132 ±10% 7% 6 31-16-230 78 410.00 
3 120 108·132 +10/-20% 5% 33-16-230 130 490.00 
3 240 216·264 ±10% 7% 6 31-26-230 78 410.00 
3 240 216·264 +10/-20% 5% 33-26-230 130 490.00 
5 120 108·132 ±10% 7% 6 31-16-250 100 470.00 
5 120 108·132 +10/-20% 5% 33·16-250 185 600.00 
5 208 188-228 +10/-20% 5% 33-06-250 185 600.00 
5 240 216-264 ±lO% 7% 6 31-26-250 100 470.00 
5 240 216-264 +10/-20% 5% 33-26-250 185 600.00 
5 277 250·304 +10/-20% 5% 33-36·250 185 600.00 
5 480 432·528 ±10% 7% 6 31·46·250 100 470.00 
5 480 432·528 +10/-20% 5% 33·46·250 185 600.00 

7.5 120 108·132 ±10% 7% 6 31·16-275 132 540.00. 
7.5 120 108·132 +10/-20% 5% 33·16-275 275 730.00 
7.5 208 188·228 +10/-20% 5% 33-06·275 275 730.00 
7.5 240 216·264 ±10% 7% 6 31·26-275 132 540.00 
7.5 240 216·264 +10/-20% 5% 33·26·275 275 730.00 
7.5 277 250·304 +10/-20% 5% 33·36·275 275 730.00 
7.5 480 432·528 ±10% 7% 6 31·46·275 132 540.00 
7.5 480 432·528 +10/-20% 5% 33-46·275 275 730.00 
10 120 108·132 ±10% 7% 6 31·16·310 170 600.00 
10 120 108·132 +10/-20% 5% 33·16·310 310 810.00 
10 208 188·228 +10/-20% 5% 33·06·310 310 810.00 
10 240 216·264 ±10% 7% 6 31·26·310 170 600.00 
10 240 216·264 +10/-20% 5% 33·26·310 310 810.00 
10 277 250·304 +10/-20% 5% 33·36·310 310 810.00 
10 480 432·528 ±10% 7% 6 31·46·310 170 600.00 
10 480 432·528 +10/-20% 5% 33·46·310 310 810.00 
15 120 108·132 ±10% 7% 6 31·16·315 275 750.00 
15 120 108·132 +10/-20% 5% 33·16·315 400 960.00 
15 208 188-228 +10/-20% 5% 33·06·315 400 960.00 
15 240 216-264 ±10% 7% 6 31·26-315 275 750.00 
15 240 216·264 +10/-20% 5% 33·26-315 400 960.00 
15 277 250-304 +10/-20% 5% 33·36-315 400 960.00 
15 480 432-528 ±IO% 7% 6 31.46-315 275 750.00 
15 480 432-528 +10/-20% 5% 33-46-315 400 960.00 
25 120 108·132 ±10% 7% 6 31·16-325 400 900.00 
25 120 108-132 +10/-20% 5% 33·16·325 520 1275.00 
25 208 188·228 +10/-20% 5% 33-06-325 520 1275.00 
25 240 216-264 ±IO% 7% 6 31-26-325 400 900.00 
25 240 ~16-264 +10/-20% 5% 33·26-325 520 1275.00 
25 277 250·304 +10/-20% 5% 33·36-325 520 1275.00 
25 480 432-528 ±10% 7% 6 31-46-325 400 900.00 
25 480 432·528 +10/-20% 5% 33·46-325 520 1275.00 

37.5 120 108-132 ±IO% 8% 6 31·16·337 525 1100.00 
37.5 240 216·264 ±10% 8% 6 31·26-337 525 1100.00 
37.5 480 432·528 ±10% 8% 6 31-46-337 525 1100.00 

50 1209 114-126 ±IO% 9% 31-16-350·5 1050 1840.00. 0 
50 240. 228·252 ±10% 9% 31-26-350·5 1050 1840.00 10 
50 4809 456·504 ±IO% 9% 31·46·350-5 1050 1840.00 10 
75 120. 114·126 ±IO% 9% 31-16·375·5 1625 2305.00 10 
75 2409 228·252 ±10% 9% 31-26-375-5 1625 2305.0010 
75 4809 456·504 ±10% 9% 31·46-375-5 1625 2305.00 .0 

100 120. 114·126 ±IO% 9% 31·16-410·5 1900 2760.00 '0 
100 2409 228·252 ±10% 9% 31·26-410·5 1900 2760.00 10 
100 480. 456·504 ±IO% 9% 31-46-410-5 1900 2760.00 10 
150 1209 114·126 ±IO% 9% 31-16-415·5 2200 3305.00 10 
150 240 9 228·252 ±lO% 9% 31·26-415-5 2200 3305.00 10 
150 480. 456·504 +10% 9% 31·46-415-5 2200 3305.0010 .. 

Other Capaclt.es .. a.lable on order from factor,. Contact JOur nearest Sola 

~~,,:r,iCS:~~tr~~~t~o~:: :r::~~"a':~~\~~' (6 to 8 we.ek deliyery). 

'MulliNg SECTION 4000 

SOLAlRON® -+-Y2% LINE VOLTAGE REGULATORS 

cycles, 47·53 cycles, or 380-420 cycles depending on model chosen (see 
catalog listings). Load zero to full load. Temperature 15° to 40·C. 
Response: correction begins in first '12 cycle and is typically 100% 
complete in less than 10 cycles of the AC frequency. 
Harmonic content: no harmful wave·form distortion. 
Adjustable output: output voltage is adjustable ± 10% of nominal output 
voltage. 
No maintenance: contains no relays, switches, contacts, solenoids, tap, 
bearings, or other moving parts. No drive motors, servos, or hand cranks. 
Requires no maintenance: operates completely unattended. 
Current capability: withstands high inrush load currents and momentary 
overloads. 
Motor loads: will handle inrush starting current without serious voltage 
collapse; provides adequate starting torque; no necessity to oversize 
KVA rating. 
Mounting flexibility: may be mounted on wall, floor, or in equipment 
being regulated. Large terminal compartment, stud or screw-type term
inals, knockouts for ease of wiring and installing. 
Remote sensing: sensing leads easily connected to load for remote 
location of Solatron® LVR or for line drop compensation where desired. 

THREE·PHASE DELTA (60 Hz ±3 Hz) 
Maxi· 
mum Nom· Suggested 

Output ina I Line-to-Line Appro.· User 
KVA Output Output Input Maximum imate Price 

Rating Voltage Voltage Voltage Harmonic Catalog Shipping F.O.B. 
1 tl 2 Adjustability Range Content Number Weight Factory 

13 208t. 188·228 +10/-20% 5% 39-09-313 905 1975.00 
17 208t. 188·228 +10/-20% 5% 39·09-317 1045 2190.00 
26 208t. 188·228 +10/-20% 5% 39-09-326 1300 2600.00 
43 208t. 188·228 +10/-20% 5% 39·09·343 1645 3450.00 

Other Capacities available on order from factory. Contact your nearest Sola 
ElectriC distributor or representative. (6 to 8 week delivery). 
NOTE: 50Hz units are also available. 

THREE-PHASE WYE (60 Hz +3 Hz) -
Maxi- Line-to-
mum Neutral Suggested 

Output Nominal Output Input Maximum Appro.· User 
KVA Output Voltage Vortage Harmonic imate Price 

Rating Voltage Adjustability Range Content Catalog Shipping F.O.B. , 2 3 4 5 Number Weight Factory 

15 208/120 Y 108·132 +10/-20% 5% 39·06·315 695 1625.00 
30 208/120 Y 108·132 +10/-20% 5% 39·06·330 1045 2190.00 
45 208/120 Y 108·132 +10/-20% 5% 39·06·345 1300 2600.00 

Other Capacities available on order from factory. Contact yaur nearest Sola 
Electric distributor or representative. (6 to 8 week delivery), 
NOTE: 50 Hz units are also available. 

FOOTNOTES 

1. At unity power factor and nominal output voltage. Although the KW effi
ciency is greater than 90%. the VA efficiency under worst-condition opera
tion can be 60% for +10/-20% input voltage range units. 

2. The output voltage regulation is ±O.5% for line voltage changes or ±1 % 
for any combination of line voltage, frequency, load or temperature 
changes within the limits specified. 

3. The output voltage adjustability is accomplished by an internal multi-turn 
potentiometer. Regulation in accordance with note (2) will be maintained 
at any output voltage setting within the specified adjustable range. 

4. The Input voltage range (either ±IO% or. +10/-20%) is based on the 
output voltage setling. The output voltage is adjustable ±IO% of the 
rated nominal output by means of an internal multi-turn potentiometer. 
Therefore, the input voltage range shifts lineally with the setting of this 
control. 

5. Maximum additive RMS harmonic content at nominal frequency. 

6. 3% maximum additive RMS harmonic content may be obtained by using 
an auxiliary harmonic filter. See selection chart A. 

7. 3% maximum additive RMS harmonic content may be obtained by using 
three auxiliary harmonic filters (one each line-to-neutral). See selection 
chart B. 

8. 3% maximum additive RMS harmonic content may be obtained by using 
three auxiliary harmonic filters (one each line-to-line). See selection chart 
c. 

9. Special sensing circuit filters must be ordered when feeding a rectified 
load. These are furnished at no additional charge. 

10. F.O.B. Goldsboro, North Carolina. All other units are F.O.B. Elk Grove Village, 
Illinois. 

11. The lowest line-to-line load should not be less than 70% of the highest 
line-to-line load, and the highest line-ta-line load equal to, or less than, 
Vsrd of the three·phase delta nameplate KVA rating. Additionally, the 
lowest line current should not be less than 90% of the highest line 
current. 
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SOLA ELECTRIC 

DIVISION OF SOLA BASIC INDUSTRIES 

Until now, the user or specifier of regulated power supplies has 
had two basic choices: 

(1) The CYDC or constant Voltage transformer bulk supply - a 
simple device gaining all of its regulation from the CV transform
er. Under a given set of conditions the CVDC provides a total reg
ulation envelope of about ± 10 percent. The CYDC type supply is 
typically quite economical. (2) A closely regulated transistorized 
supply ... usually a series regulated un it providing an overall reg
ulation envelope of± .1 percent. The cost of this unit is about two 
to four times the cost of the CYDC. 

In between these two cost and regulation extremes, there has al
ways been a need for a supply that performs better than the CYDC 
but that does not have to be quite as "good" or expensive as the 
transistorized series regulator. 

The SCRDC-III fills this long time void. Now there is a power supply 
delivering overall regulation of ± 3 percent costing little 
more than a CVDC type supply. Generally speaking, the SCRDC-III 
line is priced about 20 percent higher than the cost of a CVDC. 
The SCRDC-III is especially designed for use with logic circuitry and 
as a bulk power source for point-of-use IC regulators. Here is the 
true THIRD DIMENSION in power supplies. 

OUTPUT SELECTIONS 
Single Phase input 100-130VAC 
50/60 Hz std. 19 inch rack mounting 

DC OUTPUT Catalog P~~~I ~~t ~:;~ 

THE THIRD 
DIMENSION IN 
POWER SUPPLIES 

Silicon Controlled Rectifier Regulated D.C. Power Supply . • • Sola Electric 

SCRDC-III FEATURES .. 
Long Life ... SOLA SCRDC-III supplies are conservatively designed with 
quality controlled components, testing, and inspection to insure no main
tenance operation and long life. 
Multiple Operation to Increase Current ... To achieve higher output 
current ratings than are available as stock designs, paralleling two or 
three stock units is recommended. Two modes of parallel operation are 
possible, master/slave or paralleled outputs. Contact your Sola applica
tion engineer for details. 
Series Connectable ... To achieve higher output voltage than rated, 
two or three supplies may be connected in series. 
Three-phase Operation ... Balancing heavy loads on three-phase input 
lines can be achieved by connecting the inputs of three stock units of 
the same catalog number to the three-phase line and connecting the 
outputs in parallel as indicated above in "multiple operation." 

SCRDC-1I1 PERFORMANCE CHARACTERISTICS 
Static line Regulation ... The SOLA SCRDC-II I power supplies are de· 
signed to hold output voltage variations to within ± 0.1% of nominal 
or 50 mv., whichever is greater for an input voltage range of 100-130 
volts, 50/60 Hz. 
Static Load Regulation ... The SOLA SCRDC-III power supplies are de
signed to hold output voltage variations to within ± 0.5% of nominal 
or less for static output load changes within the range of zero to full 
load. 
Ripple/Pard ... The SOLA SCRDC-III will maintain the output voltage 
within ±2% of the nominal or less for both periodic and random devia
tions. The RMS ripple does not exceed 1 % of the nominal, or 300 milli
volts, whichever is greater. 
Dynamic Line Regulation ... The SOLA SCRDC-III power supplies are de
signed to. hold output voltage variations to within ±1.0% of nominal 
or less for step line voltage changes of ±10% within the static range 
given above. 
Dynamic Load Regulation ... The SOLA SCRDC-II I power supplies are 
designed to hold output voltage variations to within ±2.0% of the 
nominal or less, for step load changes of up to 25% of the full load 
rating within the load range of 25 to 100% of full load. 
Frequency. _ . The SOLA SCRDC-III will meet the above regulation cri
teria over an input frequency range of 47 to 63 Hz without customer tap 
changing or jumpering. 
Response ... The SOLA SCRDC-III supply will recover from dynamic 
changes within the specified range given above to levels within the 
specified static band in less than 250 milliseconds. 
Efficiency ... The efficiencies of the SOLA-SCRDC·III supplies at full 
load will vary directly as the output voltage and load. Figure I and II 
below plot efficiencies as a function of load and output voltage level 
respectively. 
Operating Temperature ... The SOLA SCRDC-II I power supply is designed 
to operate with convection cooling over a range of input ambients to the 
supply of O°C to 40°C. The output voltage will vary less than .05%/oC 
over the operating range. Derate 2.5%/ °C up to 50°C. 
Isolation ... Isolation between the primary and secondary of the input 
transformer provides electrical separation between the AC source and 
the DC load. 

Volts Amps Watts Number (in.) (in.) (in.) 

Ship. 
WI. 

lbs. Price 
100 I--I--I--+--t 100 

>z _~:5 10 45 39312 7 4 81/4 

4.5 20 90 39322 7 4 81/4 
4.5 40 180 39342 8% 5"14 91/2 
6 10 60 39313 7 4 81/4 
6 20 120 39323 7 4 81/4 

6 40 240 39343 8% 5% 91/2 
12 10 120 39314 7 4 81/4 

19 
29 
34 
20 
30 
35 
28 

$180.00 
210.00 

270.~~ 
185.00 
215.00 
280.00 
190.00 

751--+-~+--1-48 t; 75 f ~ 100~~=t=R /. ....-:_ '4 ~ I--+--l--I-+-I~I---< I .JV~~~::t==r 12 u c.. 80 
50 t-{ " 50 ~ 60 1--1-+-+-+-11--+--4 
'5 I b -- :5 ; 25 ~ 40 I-I---+--+-l--li---+--l r ~ 20 1-1---+--+--+-11--+--1 

o 25 50 75 100 0 L-~,~, ......... ' ... 4 ~~36~"""48~ 15 0 1-1'5---L50---L75-1.l.oo-,L'5-,.L.50~ 12 20 240 39324 7 4 81/4 32 225.00 
12 40 480 39344 8% 534 103/4 48 290.00 
24 10 240 39316 7 4 81/4 31 215.00 % LOAD OUTPUT VOLTAGE RATED LOAD CURRENT, PER CENT 

24 20 480 39326 7 4 9 46 265.00 FIGURE 1 FIGURE 2 FIGURE 3 
24 40 960 39346 83/4 53/4 10"14 60 335.00 
48 10 480 39319 7 4 9 48 230.00 Fig. 3 Curre.nt-limiting action causes output voltage to .collapse on overlo.ad. 

48 20 960 39329 8% 5% 103/4 60 295.00 
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SOLA® CVDC pO\Ner supplies. 
available off-the-shelf. 

Sola offers a wide range of CVDC type power supplies 
which are available from stock of your local electronic 
parts distributor or the factory. These standard de
signs are available in any quantity and are the result 
of Sola custom engineering efforts. 

Inherently highly re:iilble. the CVDC supplies are 
ruggedly built and use simple circuitry. Fast and de
pendable regulation. current limiting, and high ef
ficiency are provided by the heart of the supply: the 
famous Sola Constant Voltage Transformer. 

CHARACTERISTICS 

• Fast, dependable line-voltage regulation: within ± 1 % 
for fluctuations of ± 15%; voltage will return to regu
lation envelope in approximately 50 milliseconds. 

• Load regulation: from 1/2% to 8%, one half to full 
load. 

• Automatic current limiting: short circuit protection; 
withstands load faults; high overloads cannot damage 
power supply or equipment components. 

• High efficiency: upwards of 75%; low input-power 
requirements. 

• Sim plified operation: no adj u stments or maintenance; 
continuous duty. 

• Convection cooling. 

• Ripple: 1 % rms maximum. 

• Ambient operating temperature: 50° C maximum. 

Constant-voltage Sola transformer provides ±1% regulation for line voltage 
variations as great as ±15%, serves as the heart of CVDC power supplies for 
voltage-sensitive equipment. 

STANDARD CVDC MODELS 
(fixed output for pulse, variable, intermillant and fixed loads·lnputs 100·130 volts, 60Hz) 

CATALOG OUTPUT RATINGS PANEL WT. PRICE 
NO. VOLTS AMPS VA HT. lBS. 1·4 

281513-2 6 10 60 31f2 27 $105.00 

282123 6 15 90 5% 38 115.00 

281514-2 12 5 60 31/2 18 105.00 

282124 12 10 120 5% 31 120.00 

281515-2 18 5 90 31f2 20 110.00 

282125 18 10 180 51f4 45 145.00 

281024-1 24 6 144 5% 30 105.00 

282126 24 10 240 5% 48 125.00 

281203 24 15 360 8% 64 155.00 

282127 24 25 600 7 72 202.00 

28626-1 28 8 224 5% 42 120.00 

282128 28 15 420 7 55 195.00 

281048 48 4 192 51f4 32 110.00 

281561 48 10 480 51f2 48 155.00 

282129 48 20 960 83/4 95 250.00 

281125 125 2 250 51f4 44 125.00 

281150 150 2 300 5% 48 130.00 

281200 200 1 200 . 51f4 39 110.00 

281250 250 1 250 51f4 45 115.00 

SOLA ELECTRIC 

DIVISION OF SOLA BASIC INDUSTRIES 

Also manufacturers of AC & DC Power Supplies • Sola Constant·Voltage Transformers • Solatron Line·Voltage Regulators • DC·tO·AC Inverters. Lighting Barlasts 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2091 



SECTION 4000 m"iij'fMftI 

Sanalone Sintered-Plate 

SEALED CELLS Physical and Electrical Characteristics 

SONOTONE 
CELL 

NUMBER SIZE 

DIAMETER ±.010 

WITH 
LABEL 

AND JACKET 

WITHOUT 
LABEl 

ANO JACKET 

OVER·ALL DIMENSIONS (in inches) 

HEIGHT ±C.OI5 

WITH POSITIVE BUTTON 

WITH 
LABEl 

AND JACKET 

WITHOUT 
LABEl 

AND JACKET 

WITHOUT ·POSITIVE BUTTON 

WITH 
LABEL 

AND JACKET 

WITHOUT 
LABEL 

AND JACKET 

WEIGHT 
IN 

OUNCES 

CAPACITY 
IN 

MAH 

CHARGE 
RATE 

IN MA 

*Not Available in this Configuration 
tLow Capacity, Sub·C Cell 
tFastback Cell-Recharges at 3·hour Rate 

For individual cell and battery characteristics· for~ a specific Sonotone sealed cell or 
battery-such as voltage, capacity. size and other electrical features-write: Battery 
Division, Sonotone Corporation, Elmsford, New York. 

SONOTONE BATTERY 
BATTERY CELL 
NUMBER SIZE 

5·S·113 % x'l% 
10·S·113 % x 1% 
20·S·113 % x 1% 
20'5·113 % x 1% 

5·5·104 C 
10·5·104 C 
20·5·104 C 
20·5·104 C 

5·5·103 D 
10·5·103 D 
20·S'103 D 
20·5·103 D 

VOLTAGE 

6 
12 
24 
24 

6 
12 
24 
24 

6 
12 
24 
24 

MODULE BATTERIES Physical and Electrical 
Characteristics 

DIMENSIONS 
(in inches) 

NUM~ER CAPACITY 
OF CELLS (5-hour rale) W H 

5 1.2 A.H. 5 1 1% 
10 1.2 A.H. 5 2 1% 
20 1.2 A.H. 10 2 1% 
20 1.2 A.H. 5 '4 1% 

5 1.8 A.H. 5'l-i. 1% 2 
10 1.8 A.H. 5'% 2% 2 
20 1.8 A.H. 11 % 2% 2 
20 1.8 A.H. 5'l-i. 4% 2 

5 4 A.H. 7V2 1% 2'/2 
10 4 A.H. 7V2 3 2'/2 
20 4 A.H. 15 3 2'/2 
20 4 A.H. 7V2 6 2V2 

PCA-131 CHARGER I ANALYZER 
Balances nickel-cadmium battery cells 

for peak performance, longer life. 

Power Requirements Input Current Size Weight 

115VAC, 60 cycles 10 amps 21 V2 x 12')' x IS" 10Slbs. 

WEIGHT 
(in pounds) 

3), 
11/2 
3 
3 

1% 
2% 
5 
5 

2')' 
4V2 
9 
9 

For complete individual specifications on Sonotone 
Batteries write: Battery Div., Dept. B 10, Sonotone 
Corporation, Elmsford, New York 10523. 

Find us in OEM and Military Section 
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Nickel-Cadmium Cells and Batteries 

'" .... .. 
a: 
% 

'" % 

'" .... .. 
a: 
:e 
'" c; 
'" :e 

SONOTONE 
BATTERY 

TYPE 

CA·4 
CA·5 
CA·7 
CA·9 

CA·24B unit" 
CA·27t 
CA·31 
CA·40 

CA·44A unit 

CA·44B unit·· 

CA-54 
CA·54·1 
CA·88A unit 

CA·88B unit·· 

CA· 10 1 
CA·103 
CA.I~5 
CA·l 1 
CA·125 
CA·727·3 

CELL 
SERIES 

IHI20 
2HI20 
3H120 
5HI20 

10H 120 
12H 120 
20HI20 
24Hl20 

36HI20 
41HI20 
65HI30 
81HI20 

5BM220 
12M220 
24M220 
36M220 

65M220 
100M220 
280M220 
24ME220' 

15M320 
20M320 
40M320 
60M320 

100M320 

3L420 
5L420 

5BL420 

IOL420 
20L420 
60L420 

21OL420 

CELL TYPE 

24M220 
36M220 
12M220 
24HI20 

IOHI20 
36HI20 
12M220 
12M220 

20M320 
20HI20 
20HI20 
24M220 

24M220 
24ME220 
3HI20 
40M320 
40M320 

40M320 

5HI20 
5HI20 

5HI20 
5H120 
60M320 

60M320 

IOH120 
IOHI20 
IOHI20 
12M220 
3H120 
24M220 

VENTED BATTERY CELLS Physical and Electrical 
Characteristics 

CELL 
CASE 

MATERIAL 

N 
N 
N 
N 

N 
N 
N. 
N 

N 
N 
N 
N 

N 
N 
N 
N 

N 
P 
N 
N 

N 
N 
P 
P 
P 

N 
N 
N 

N 
N 
P 
N 

BATTERY 
VOLTS 

24 
24 
24 
24 

24 
14 
12 
12 

24 
24 
24 
12 

12 
24 
24 
24 

12 

12 

24 
24 

24 
24 
12 

12 

24 
24 
24 
26 
24 
24 

CAPACITY 
NOM 
A.H. 

0.8 
2.0 
4.0 
6.5 

13 
13 
22 
24 

40 
40 
72 
80 

5.5 
13 
25 
40 

72 
III 
260 

25 

16 
24 
44 
60 

121 

4.7 
7.5 
6.0 

15 
25 
70 

230 

W 

1.160 
1.160 
2.145 
2.180 

2.740 
2.419 
3.110 
3.180 

3.135 
5.110 
4.980 
5.120 

2.110 
2.419 
3.180 
3.135 

4.980 
6.813 
9.126 
3.180 

2.317 
3.110 
4.050 
4.718 
6.813 

2.145 
2.185 
2.110 

2.740 
3.110 
4.718 
8.140 

. 680 

.675 

.650 

.955 

1.195 
1.080 
1.657 
1.075 

1.390 
1.000 
1.350 
1.924 

.850 
1.080 
1.075 
1.390 

1.350 
2.172 
3.655 
1.075 

1.063 
1.657 
1.660 
1.771 
2.172 

.650 

.955 

.850 

1.195 
1.657 
1.771 
3.170 

H 

2.258 
4.000 
4.016 
4.060 

4.750 
6.950 
5.446 
8.278 

9.400 
8.500 

11.375 
8.510 

3.875 
6.930 
8.278 
9.400 

11.375 
8.730 
9.925 

11.278 

5.548 
5.446 
7.437 
8.542 
8.730 

4.016 
4.060 
3.875 

4.750 
5.548 
8.542 
9.410 

CELL 
WEIGHT 
FILLED 

1.7 oz . 
3.2 oz. 
5.8 oz. 
9.1 oz. 

1 lb. 4 oz. 
I lb. 4 oz. 
2 lb. 0 oz. 
2 lb. 4 oz. 

3 lb. 8 oz. 
3 lb. 14 oz. 
6 lb. 10 oz. 
6 lb. 10 oz. 

9.10z. 
I lb. 4 oz. 
2 lb. 2 oz. 
3 lb. 8 oz. 

6 lb. 10 oz. 
11 lb. 0 oz. 
21 lb. 0 oz. 

21b. 60z. 

I lb. 1 oz. 
2 lb. loz. 
3 lb. 15 oz. 
5 lb. 0 oz. 

11 lb. 2 oz. 

6.3 oz. 
9.4 oz. 
9.3 oz. 

1 lb. 3 oz. 
2 Ib: 1 oz. 
5 lb. 3 oz. 

20 lb. 

COMMERCIAL AIRCRAFT BATTERIES 
Sonotone FAA-Approved Aircraft Battery Specifications 

AMP. 
HOURS CAPACITY 

AT 5·HR. 20·MIN. S·MIN. POUND 
RATE AMP. AMP. WEIGHT 

25 65 200 55 
40 100 320 80 
13 30 100 33 
24 75 225 55 

13 35 120 26 
40 100 320 45'/2 
15" 30 100 16 
15' 30 100 16 

24 60 180 50 
22 65 200 49 
22 65 200 48 
25 65 200 26 

25 65 200 9 24 
25 65 200 10'/2 68 

4 10 30 14'1. 10 
44 110 350 15 95 

44 110 350 12% 6'1. 10'%. 48 

44 110 350 12% 6'1. 10'%. 44 

6.5 15 50 4% 16 
6.5 15 50 4%. 15 

6.5 15 50 14% 5\1. 6'.4 16 
6.5 15 50 14% 5\1. 6'.4 16 

60 150 450 13'%. 7'.4 10'%. 66 

60 150 450 13'%. 7 14 10'%. 60 

13 35 120 26 
13 35 120 26'12 
13 35 120 26'/2 
13 30 100 37 

4 10 30 10'/2 
25 65 200 55 

CONNECTOR 

Elcon 
Elcon 
Elcon 
Eleon 

Eleon 
Eleon 
Nut 
Nut 

Wing Nut 
Eleon 
Spec Cannon 
Cannon ke 

Cannon Spike 
or Wing Nut 

Cannon Spike 
or Wing Nut 

Special 
Term Stud 

Special 
SpeCial 
Cannon Spike 

or Wing Nut 
Cannon Spike 

orWi Nut 

Special 
Nut 
Nut 
Eleon 
Special 
Elcon 

*At 8·hour rate. **B unit used with A unit to make 24-volt set. t Elongated Battery 
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RACK MOUNTED 
• All Solid State, Silicon Semiconductors 

• Short Circuit and Overload Protected 

• High Performance-O.01 % Regulation 

• Low Price 

• Unique Circuitry 

• Safety Insured 

• Kilovoltmeter and Milliammeter 

• Full Range Control With Multiturn 
Potentiometer 

MAX. RATINGS REGULATED UNREGULATED 
KY MA. WATTS RHR SERIES UHR SERIES 

5 2 10 RHR·5PI0 $400 UHR·5PI0 $325 
RHR·5NlO 400 UHR·5NI0 325 
RHR·5P30 425 UHR·5P30 350 

5 6 30 RHR·5N30 425 UHR·5N30 350 
RHR·5PN30 475 UHR·5PN30 400 
RHR·5P50 475 UHR·5P50 400 

5 10 50 RHR·5N50 475 UHR·5N50 400 
RHR·5PN50 525 UHR·5PN50 450 

10 1 lD RHR·I0PlO 470 UHR·I0PI0 345 
RHR·I0NI0 470 UHR·I0NI0 345 
RHR·lOP30 495 UHR·I0P30 370 

10 3 30 RHR·I0N30 495 UHR·I0N30 370 
RHR·I0PN30 575 UHR·I0PN30 420 
RHR·I0P60 535 UHR·I0P60 400 

10 6 60 RHR·I0N60 535 UHR·I0N60 400 
RHR·I0PN60 625 UHR·lOPN60 450 
RHR·IOPI00 575 UHR·I0P100 430 

10 10 100 RHR·I0N100 575 UHR·lONI00 430 
RHR·IOPNIOO 675 UHR·10PNIOO 480 

15 0.67 10 RHR·15PIO 585 UHR·15PIO 355 
RHR·15NIO 585 UHR·15NI0 355 
RHR·15P30 620 UHR·15P30 390 

15 2 30 RHR·15N30 620 UHR·15N30 390 
RHR·15PN30 720 UHR·15PN30 440 
RHR·15P60 670 UHR·15P60 430 

15 4 60 RHR·15N60 670 UHR·15N60 430 
RHR·15PN60 770 UHR·15PN60 480 
RHR·15P120 720 UHR·15P120 470 

15 8 120 RHR·15N120 720 UHR·15N120 470 
RHR·15PN120 820 UHR·15PN120 520 

20 0.50 10 RHR·20PlO 640 UHR·20P10 380 
RHR·20N10 640 UHR·20N10 380 
RHR·20P30 685 UHR·20P30 410 

20 1.5 30 RHR·20N30 685 UHR·20N30 410 
RHR·20PN30 785 UHR·20PN30 460 
RHR·20P60 735 UHR·20P60 450 

20 3 60 RHR·20N60 735 UHR·20N60 450 
RHR·20PN60 835 UHR·20PN60 500 

Spellman High Voltage Power Supplies are the re
sult of more than twenty years of development and 
refinement. Employing unique RF-Oscillator cir
cuitry with an exclusive low stored energy feature, 
Spellman HV power supplies ensure low corona, low 
leakage, and long trouble free life. 

MAX. RATINGS REGULATED UNREGULATED 
KY MA. WATTS RHR SERIES UHR SERIES 

RHR·20P120 $785 UHR·20P120 490 
20 6 120 RHR·20N120 785 UHR·20N120 490 

RHR·20PNI20 885 UHR·20PNI20 540 

30 0.33 10 RHR·30PlO 695 UHR·30P10 380 
RHR·30NlO 695 UHR·30NlO 380 
RHR·30P30 750 UHR·30P30 430 

30 1 30 RHR·30N30 750 UHR·30N30 430 
RHR·30PN30 850 UHR·30PN30 480 
RHR·30PF30 775 - -
RHR·30P60 800 UHR·30P60 470 

30 2 60 RHR·30N60 800 UHR·30N60 470 
RHR·30PN60 900 UHR·30PN60 520 
RHR·30PF60 825 - -
RHR·30P120 850 UHR·30P120 510 

30 4 120 RHR·30N120 850 UHR·30N120 510 
RHR·30PNI20 950 UHR·30PNI20 560 
RHR·30PF120 875 - -
RHR-40P30 800 UHR-40P30 580 

40 0.75 30 RHR·40N30 800 UHR-40N30 580 
RHR·40PN30 900 UHR·40PN30 630 
RHR·40PF30 825 - -
RHR·40P60 850 UHR-40P60 620 

40 1.5 60 RHR·40N60 850 UHR·40N60 620 
RHR·40PN60 950 UHR·40PN60 670 
RHR·40PF60 875 - -
RHR-40PI20 925 UHR·40P120 660 

40 3 120 RHR-40N120 925 UHR-40N120 660 
RHR-40PNI20 1025 UHR·40PN120 710 
RHR·40PFl20 950 - -

RHR·60P30 1150 UHR·60P30 790 
60 0.50 30 RHR·60N30 1150 UHR·60N30 790 

RHR·60PN30 1300 UHR·60PN30 880 
RHR·60P60 1250 UHR·60P60 850 

60 1 60 RHR·60N60 1250 UHR·60N60 850 
RHR·60PN60 1400 UHR·60PN60 940 
RHR·60P120 1350 UHR·60P120 910 

60 2 120 RHR·60N120 1350 UHR·60N120 910 
RHR·60PN120 1500 UHR·60PN120 1000 

100 1 100 RHR·100P100 1800 UHR·IOOPIOO 1200 
RHR·I00N100 1800 UHR·IOONIDO 1200 

See YELLOW SECTION for Local Offices, Phones eem! 1969 
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RACK MODELS Size and Weight SPECIFICATIONS 
19" relay rack panels with standard notching. Behind-panel 
depth is 16112". Any rack model can be furnished installed 
in a bench-mounting cabinet. Portable units available for 
most rack mounted ratings. 

REGULATION 
No load to full load 

RHR SERIES 

0.01 % or 100mV 

I UHR SERIES 

±2% of 
max. rated voltage 

Line from Min. Max. ±O.Ol % or ±100mV ±2% of 
Output Rack Panel Shipping 
Voltage Height Weight Weight 

max. rated voltage 
RIPPLE 0.02% RMS or 200mV 0.1 %RMS of 

5KV thru 30KV 5lf4" 28 Ibs. 401bs. 
40KV 83/4" 301bs. 42 Ibs. 
60KV 12114" 351bs. 481bs. 

max. rated voltage 

TEMP. COEFF. 0.01 % between OOC 0.2 % between 
and 60°C OOC and 60°C 

100KV 17'/2" 40 Ibs: 55 Ibs. INPUT 105·125V, 50-60Hz, Single phase 

Focus Tap Option on 30KV and 40KV units indicated by PF. 

Polarity indicated by p. N, or PN. 

RHR units adjustable from 0 to rated voltage by means of a ten 
turn precision potentiometer with better than 0.02% resolution. 

All rack models have both voltage and current meters. 

eem/1969 

RF-OSCILLATOR ADVANTAGES 

The unique advantages of the RF-OSCILLATOR HIGH-VOLTAGE 
SUPPLY have been developed and refined by the Spellman Or
ganization for over 20 years. 

The RF supply requires only about one-thousandth as much stored 
energy (CV') in its output filter as does any 60 Hertz supply. Con· 
sequently, this supply ensures the highest possible degree of per
sonnel protection. ECONOMY. There is no other way of generating filtered high

voltage DC, unregulated or regulated, that can even begin to 
compete with the RF oscillator method, between 5 and 100KV, 
up to 200 Watts. 

NON-DESTRUCTIVE TESTING. As explained above, the stored energy 
in the RF filter is so low that these supplies are ideal for cable 
testing, corona testing, and other processes in which arcs and 
breakdowns are inevitable, but must not be allowed to damage 
the components in which they occur. 

SAFETY. Since the RF oscillator is operating at a relatively high 
frequency, very small capacitors are used to achieve low ripple. 

MODULAR 
STYLE 

FRHM-REGULATED UHM-UNREGULATED 

HIGH VOLTAGE 
POWER 

SUPPLIES 

Modules are built into heavy-gage 
aluminum housings. Seven standard 
sizes are available. 

OPTIONAL ITEMS 
Floating outputs, positive/nega
tive dual outputs and special taps 
available on order. Other modules 
at higher voltages available on 
request. Modules with adjustable 
output available for both DC and 
AC input. 

REGULATION 
No load to full load 
Line from Min,-Max. 

Ripple 

Temp. Coeff. 

MAX. RATINGS 
KV MA. WATTS 

5 2 10 

5 6 30 

10 1 10 

10 3 30 

15 0.67 10 

15 2 30 

20 0.50 10 

20 1.5 30 

30 0.33 10 

30 1 30 

MODEL 
TYPE 

FRHM 

FRHM, UHM 
FRHM 

FRHM, UHM 
UHM 

UHM 

FIXED OUTPUT INPUT -CONTROLLABLE 
DC INPUT AC-INPUT DC-INPUT AC·INPUT 

24·32V 105·125V 0·24V 0·115V 

0.01 % or lOamV 0.01 % or 100mV 20% of 2()'Olo of 
max. voltage max. vo[tage 

±O.Ol % or ±lOOmV ±O.Ol % or -+-lOOmV Not applicable Not applicable 
0.02% RMS 0.02% RMS 0.1 % of max. 0.5% of max. 

or lOOmV or ZOOmV voltage voltage 
0.01 %/DC 0.01 %/oC O.2%/oC O.2%/oC 
between between between between 

ODC and SO°C ODC and SooC DOG and 60°C DoC and SooC 

FRHM·5P10D $235 FRHM·5P10A $285 UHM·5P10D $ 75 UHM·5P10A $110 
FRHM·5NlOD 235 FRHM·5N10A 285 UHM·5N10D 75 UHM·5N1CA 110 

UHM·5PN10D 95 UHM·5PN10A 130 
FRHM·5P30D 335 FRHM·5P30A 385 UHM·5P30D 200 UHM·5P30A 235 
FRHM·5N30D 335 FRHM·5N30A 385 UHM·5N30D 200 UHM·5N30A 235 

UHM·5PN30D 220 UHM-5PN30A 255 
FRHM·10PlOD 260 FRHM·10P10A 310 UHM·10P10D 75 UHM·10P10A 110 
FRHM·10NlOD 260 FRHM·10N10A 310 UHM·lON10D 75 UHM·10N10A 110 

UHM·lOPN10D 95 UHM·10PNlOA 130 
FRHM·10P30D 400 FRHM·lOP30A 450 UHM·lOP30D 220 UHM·lOP30A 255 
FRHM·10N30D 400 FRHM·10N30A 450 UHM·10N30D 220 UHM·10N30A 255 

UHM·10PN30D 240 UHM·lQPN30A 275 
FRHM·15P10D 435 FRHM·15P1OA 485 UHM·15P10D 125 UHM·15P10A 160 
FRHM·15N10D 435 FRHM·15N10A 485 UHM·15N10D 125 UHM-15N10A 160 

UHM·15PN10D 145 UHM·15PN10A 180 
FRHM-15P30D 505 FRHM-15P30A 555 UHM·15P30D 240 UHM·15P30A 275 
FRHM·15N30D 505 FRHM·15N30A 555 UHM·15N30D 240 UHM·15N30A 275 

UHM-15PN30D 260 UHM·15PN30A 295 
FRHM·20PlOD 435 FRHM·20P10A 485 UHM-20PIOD 125 UHM·20P10A 160 
FRHM·20N10D 435 FRHM·20N10A 485 UHM·20NlOD 125 UHM·20NlOA 160 

UHM·20PNlOD 1.45 UHM-20PN10A 180 
FRHM·20P30D 570 FRHM·20P30A 620 UHM·20P30D 260 UHM·20P30A 295 
FRHM·20N30D 570 FRHM·20N30A 620 UHM·20N30D 260 UHM·20N30A 295 

UHM·20PN30D 280 UHM·20PN30A 315 
FRHM·30P10D 480 FRHM·30P10A 535 UHM·30PlOD 150 UHM·30P10A 185 
FRHM-30NI0D 480 FRHM·30N10A 535 UHM·30N10D 150 UHM·30N10A 185 
FRHM·30P30D 635 FRHM·30P30A 685 UHM·30P30D 280 UHM·30P30A 315 
FRHM·30N30D 635 FRHM·30N30A 685 UHM·30N30D 280 UHM·30N30A 315 

SIZE AND WEIGHT 

RATED OUTPUT DIMENSIONS NET SHIPPING 
INPUT KV WATTS W" L" H" WEIGHT WEIGHT 

DC 5, 10. 15, 10 51/2 7'/2 7'/2 4 12 
& 20 
30 51/2 10 9 5 13 

DC all 30 51(2 10 9 5 13 
AC 5, 10, 15 10 51/2 10 8 13 23 

& 20 
30 51(2 12 10 15 25 

AC all 30 5'12 12 10 15 25 
DC 5.10 10 5 6 6 21 10 

15. 20, 30 5'14 63,!, 81/4 3 11 
AC 5. 10 10 5 6 9 10 20 

15, 20. 30 5'14 63/4 111/4 11 21 
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SERIES REGULATED 
POWER SUPPLIES 

Table below is an abbreviated listing of stan
dard models. Other units up to 150KVDC and 
30KW are also available. 

Constant current units 
available for high power 
gas lasers with unique 
start-up features. 

REGULATION 
Line =':0.01 % or =':100 MV 
over specified range 
Load =':0.01 % or =':100 MV 
from no load to full load 

RIPPLE 
0.02% RMS 

CONTROL 
FEATURES 
• Circuit breaker 

proteCtion 

• Overload trip circuit 

• Kilivolt meter and 
milliammeter 

• Safety interlock 

• Zero start interlock 

• Functional indicators 
and controls 

MODEL NO. 

HP5·25DSR 

HP5·5DDSR 

HP5·1DDDSR 

HP1D·1DDSR 

HP1D·25DSR 

HP1D·5DDSR 

HP2D·5DSR 

HP2D·1DDSR 

HP2D·2DDSR 

60 Cycle Heavy Duty 
PORTABLE POWER SUPPLY 

MODEL NO. 

Input 
Output Voltage 
Output Current 

Ripple 
Polarity 

Size & Weight 

0-60 KV 
Low priced stock item for in
dustrial process and test ap
plications. 

ST·60 PF·60 

115V. RMS 60Hz Single Phase 
Continuously adjustable from 0-60 KV DC 

250 microamps 50 microamps 
at 60 KV at 60 KV 

1 milliamp max. 250 microamps max. 
below 20 KV below 20 KV 

Less than 2% RMS at rated voltage 
Positive with Negative with 

respect to ground respect to ground 
. l1"w x 18"d x l1"h carrying case with handle. 

Net weight 40 Ibs. Shipping weight 55 Ibs. 

VOLTAGE CURRENT 
RATING RATING 

(KV) (MA) INPUT VOLTAGE 

0·5 KV 250 105·125V, 60Hz, 
Single Phase 

0·5 KV 500 200·240V, 60Hz, 
Three Phase 

0·5 KV 1000 200·240V, 60Hz, 
Three Phase 

0-10 KV 100 105·125V, 60Hz, 
Single Phase 

0·10 KV 250 200·240V, 60Hz, 
Three Phase 

0·10 KV 500 200·240V, 60Hz, 
Three Phase 

0·20 KV 50 105·125V, 60Hz, 
Single Phase 

0·20 KV 100 200·240V, 60Hz, 
Three Phase 

0·20 KV 200 200·240V, 60 Hz, 
Three Phase 

SOLID STATE 

DC POWER SUPPLY 
for LASERS 

15 KV @ 25D mao 

• Input 115 V 50 amp. AC 

• Output 15 KV DC @ 250 rna. 

• HV floating full wave bridge 

• Either negative or positive 
may be grounded or left 
floating 

• Ideal for gas laser or 
condenser charging 

Model RS·21 .............. $575 Net 

See YELLOW SECTION for Local Offices, Phones 
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MINIATURE ENCAPSULATED MODULES 

for CRT and Photomultiplier uses and other appli
cations requiring modular packaging. 

OUTPUT VOLTAGE OUTPUT CURRENT 
MODEL NO. RANGE (VOLTS) (MICRO·AMPS) 

MRM 1.5P150D 600·1500 100 
MRM 1.5N150D 600-1500 100 
MRM 1.5P750D 600-1500 500 
MRM 1.5N750D 600-1500 500 
MRM 1.5P1500D 600·1500 1000 
MRM 1.5N1500D 600·1500 1000 
MRM 3P300D 1500-3000 100 
MRM 3N300D 1500·3000 100 
MRM 3P1500D 1500-3000 500 
MRM 3N1500D 1500-3000 500 Size: 3" x 4" x 1" 

MRM 3P3000D 1500-3000 1000 Input: 28V DC ±10% 
MRM 3N3000D 1500-3000 1000 
MRM 6P600D 3000-6000 
MRM 6N600D 3000-6000 

100 
100 

Regulation: 0.5% line from variations of ±10% 
3% for half to full load 

MRM 6P1500D 3000-6000 250 .02%;oC from 0 to 60°C 

MRM 6N1500D 3000-6000 250 Ripple: .5% or better as required 
MRM 6P3000D 3000-6000 500 
MRM 6N3000D 3000-6000 500 How to specify Spellman 

MRM 12P300D 6000-12,000 25 MRM (Miniature Regulated Modules) units. 

MRM 12N300D 6000-12,000 25 
MRM 12P600D 6000-12,000 50 
MRM 12N600D 6000-12,000 50 
MRM 12P1200D 6000-12,000 100 

~ 11501 ~ 
I I I MRM 12N1200D 6000-12,000 100 Miniature 

Regulated 
Module 

Kilovolts P or N Milliwatts DC 

MODEL TRF10 
High Voltage 

STEP-UP COIL 

for transistor 
drive circuits 

OUTPUT TO 
10 KV 

DC@lma. 

Coil driver by single self
oscillating transistor • Input 
voltage up to 28 V DC approx. 
1 amp .• Coil height-41J4" • 
Diameter-3" • Approx. ~per
ating frequency 120 KC 
Higher voltages available when 
used with proper rectifier/ 
multiplication circuit. 

Complete with technical. 
data and schematic diagram 
for construction of self·oscil
lating RF circuit at approxi
mately 120kHz. Other coils 
available for vacuum·tube cir
cuits. 
Model TRF10 ... $24. Net 

ELECTROSTATIC FLOCKING 
SYSTEMS 

Through our specialized work in high voltage 
technology we have established a reputation as 
a leading source for electrostatic flocking sys
tems. We now produce a variety of electrostatic 
flocking systems for manual and production line 
use. Spellman Model PB-3 for flat surface flocking 
and Spellman Model PB-4 for three dimensional 
flocking are available off the shelf. 

CUSTOM AND 
SPECIAL PURPOSE DESIGNS 

Over the years, we have developed and built many 
thousands of custom power supplies, in hundreds 
of non-standard mechanical configurations, and 
hundreds of non-standard ratings. We are pre
pared to quote promptly and accurately, and de
liver on short schedules as well, on most custom 
requirements. 

See YEL_L.OW SECTION for Local ORices, Phones 

Input 

12 KV 

DC-DC MODULES 
Model UHM 10PID 

for display and 
CRT applications 

•• 

4" x 4" x 5" 
Factory set to desired 
voltage requirements 
between 9-12 KV at 
100 microamps. 

24 V DC Input 
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.r~".&."'IE® automatic VOLTAGE REGULATORS 

TYPE IES9101 

Deliver a constant output voltage re
gardless of variations in input voltage 
or changes in line current. Types availa
ble from 0.25 to 275 kva. Submit specifi
cations for ratings desired but not given 
in the charts. Input voltage ranges 
shown are at nominal output voltage; 
input range shifts with output voltage 
setting. 
EMT SERIES - Electro Mechanical Tran
sistorized types with virtually zero 
wa veform distortion, 47-63 hertz 
frequency range, very low internal im
pedance, negligible phase shift and effi
ciency approximately 99%. Rated 
accuracy ±.75'70 for all line voltage or 
load curren t varia tions wi thin unit 
stated range. Insensitive to load magni
tude and power factor; no effect on sys
tem power factor. 
EMS SERIES - Electro Mechanical Tran
sistorized types for heavier load 
requirements. Same operating charac
teristics as EMT Series. Units with let
ter I before first digit in type number 
have individual control for each line-to
neutral voltage. 
EMK SERIES - Electro Mechanical Tran
sistorized types providing faster correc
tion times than other electromechanical 
models. 
IES SERIES - Instantaneous Electronic 
Solid-State types having extremely fast 
correction, no moving parts. Will main
tain output voltage within a 100 milli
volt rms band for any combination of 
rated input voltage and/or load from 
1.0 to 0 power factor lagging. Efficiency 
to 95%. All units have provision for re
mote sensing and have plug-in solid
state circuit boards. 
MILITARIZED - Meet requirements of ap
plicable military specifications, Type 
EMTH41007MH is 31;2 x 6 x 41;2"; 

EMT SERIES 

NOMI~AL OUTPUT INPUT MAXIMUM 
OUTPUT VOLTAGE VOL lAGE OUTPUT 
VOLTAGE (ADJUSTABLE) RANGEU AMPERES 

50/60 HERTZ, SINGLE PHASE OPERATION 

20 
95·135 

57 

115 110-120 90-l15 52 

105·125 114 

95-135 144 

1204 110-120 108-137 35 

36 
195-255 

230j 220-240 93 

205-250 130 

240+' 220-240 228-256 35 

20 
460 440-480 400-520 

45 

50/60 HERTZ, THREE PHASE OPERATION 

33 

48 

230j 220-240 195·255 63 

145 

188 

18 

24 

460 440-4BO 400-520 35 

75 

100 

420-500 148 

EMS SERIES 

60 HERTZ. SINGLE PHASE, 2·WIRE 

115 I 110·120 I 103.5-126.5 I 833 

230j I 220·240 I 21B.5-'241.5 I 435 

50/60 HERTZ. SINGLE PHASE, 3·WIRE. INDIVIDUAL LINE CONTROL 

1 
1204.276/102.138 : 

104 
230-250/115·125 

240/120 250 

I 220-240/110-120 1228.252/114.126 I 417 

50/60 HERTZ, THREE PHASE, SINGLE CONTROL 

230j I 220-240 I 203-257 I 339 

1 1 

I 230 
460 440-4BO 445-495 

I 347 

50/60 CYCLE, THREE PHASE, INDIVIDUAL LINE CONTROL 

208/120 1 
1171.239/102.,38 I 250 

191-217/115-125 
1165.233/95.,35 I 525 

EMK SERIES 

RATED CORRECTION RATE 
OUTPUT AT 60 ,HERTl 

KV, (SECONDS/VOLT) TYPE 

2.3 0.075 EMT4102Bt 

6.6 0.075 EMT4106C§ 

6.0 0.12 EMTlO228 

13,0 0.15 fMT41128§* 

16.6 0.125 EMT4115B 

4.2 0.10 £MT41Q48tt 

8.3 0.083' fMT42078 

21.4 0.083 fMT4220 

29.9 0.111 EMT4228C 

8.4 0.10 EMT41048tt 

9.2 0.041 EMT44078 

20.7 0.041 EMT4418B 

13.1 0.083 EMT6210YB 

19.1" 0,OB3 EMT6215YB 

25.1 0.OB3 EMT6220YB 

57.8 0.25 EMT6245YB 

74.9 0.25 EMT6270DB 

14.3 0.041 EMT6412YB 

19.1 0.041 fMT6417YB 

27.9 0.041 EMT6425YB 

59.8 0.125 EMT6450YB 

75.0 0.125 fMT6475YB 

UB 0.IB8 EMT64100YB 

I 100 I 0.65 I EM541100 

I 100 I 0.22 I fMS42100t 

I 25,0 I .03/ .06 I £MS14225 i 
I 60.0 I ,03/ ,06 I EMS 14260 

I 100 I .10/.21 I £M5142:nv'rt 

! 
I 135 J 0.2B L EMS62135'i':j: 

I 180 ! 0.30 I EMS64180Y 

I 275 I 0.30 I £M564275Y 

I 90,0 I .OB/.14 I EM516290Y 

I 190 I .37/ .22 I £MS162190Ytt 

type EM4108MCR fits standard 19" re- ,--------------------------------------..., 
lay rack. Accuracy ±1.0%. 

srAB' .. 'NE@ 
Full Range REGULA TOR CONTROLLERS 

TYPE FR500MP 

Designed for use with any motor-driven 
POWERSTAT Variable Transformer. 
Provide full range: 
REGULATED AC VOLTAGE - Output voltage 
will remain within a 2-volt band when 
used with 120 volt unit and a 4-volt 
band when used with 240 volt types. 
REGULATED AC CURRENT - Current can 
be regulated accurate within ±1% of 
maximum current setting with user sup
plied current transformer and Superior 
Electric transformer type T604!l. 
REGULATED DC VOLTAGE - Type FR500DC 
with a user-supplied d-c power supply 
will provide regulated d-c voltage. . 

~ THE 

~.:.::. SUPERIOR 
..... ELECTRIC 

® COMPANY 

1000 MIDDLE STREET, BRISTOL, CONNECTiCUT 06010 

2098 

110·120 

IES SERIES 

50 OR 60 CYCLE ±10%, SINGLE PHASE 

4.4 0.5 - IES91005 

8.7 1.0 - IES9101 

115 110-120 95.135 H 26.1 3.0 - I£S9103 

~2.2 6.0 - 1(59106 

130 15.0 - IES9i15 

13 3.0 - IE59203 

230 220-240 195-255 H 26.1 6.0 - I£S9206 

65 15.0 1£59215 

MILITARIZED TYPES 

45·66 HERTZ. SINGLE PHASE 

120 I 115-125 I 105-135 J 66.6 I 8.0 I 0.10 I EM4108MCR 

380·420 HERTZ. SINGLE PHASE 

115 I 115 I 103,5-126.5 I 6 I 0.69 I 0.13 ... I ~MTH41007MH 

A.At 400 tlertz. 
tAlso available as rack model (suffix R when ordering). 
"For 60 Hertz operation only. 
'Can also be operated on an input range of 95 to 135 volts with a rating of 57 amperes, '6,6 kva and a correction (ate of 0.075 seconds per volt 
§Also available as rack (suffix R when ordering) or wall mounted (suffiX W when ordering) models 
tUnrt can be converted for 20B volt operation by SImple tap changes, Input and output voltage ranges change proportionally. 

"At nominal output. Shifts with output voltage settmg out not proportionally. 
ttAlso available in open construction (suffix U) and With screened and enclosed (suffix JT) construction, 

HAt nominal output. Shifts proportionally with output voltage setting. 

SEE OTHER SUPERIOR ELECTRIC PROOUCT PAGES IN SECTIONS 2100. 3500 AND 5600 
See YELLOW SECTION for Local Offices, Phones eem /1969 
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Sorensen 
Power 
Supplies 

Short Form Catalog 

See YELLOW SECTION for Local Offices, Phones 2099 
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'PARD-"The 'Periodic and Random Deviation' of the output DC voltage, current or 
power from its average value, with all external operational and environmental parameters 

maintained constant." 
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8-14 I 2.3 11.95 I 1.4 I ±.005% 

8-14 I 4.2 I 3.5 I 2.5 I ±.005% 

8-14 111.019.2515.3 I ±.005% 

8-14 115.4 113.0 I 8.7 I ±.005% 

14-22 I 1.2 11.0 10.7 I ±.005% 

14-22 I 2.1 11.7511.3 I ±.005% 

14-22 I 3.3 12.75 I 2.0 I ±.005% 

14-22 I 7.9 16.65 I 3.3 I ±.005% 

14-22 114.0110.1 15.8 I ±.005% 

22-35 I 0.7710.65 I 0.5 I ±.005% 

22-35 1 1.4 I 1.2 10.9 ±.005% 

22-35 I 2.2 11.85 I 1.3 I ±.005% 

22'30 I 6.8 15.75 I 3.4 I ±.005% 

22-30 I 10.2 I 8.6 I 5.0 I ±.005% 

35-60 1 0.441 0.37 1 0.27 1 ± .005% 

35-60 10.8810.7410.53 I ±.005% 

35-60 1 1.31 1.110.8 I ±.OO5% 

0.46 10.33 I ±.005% 

0.7410.53 I ±.OO5% 

0.46 10.33 ±.01% 

0.2310.17 ±.01% 

0.141 0.1 ±.01% 
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.01%;oC I 201'5 VPl 

.01 %/oC 1201's VPl 

.015%IOC I 351'5 VP4 

.015%rC I 351'5 VP4 

.01%/OC I 201'5 VPl 

.01 %/"C I 201'5 VPl 

.01 %/"C I 201'5 VPl 

.015%'OC I 351'5 VP4 

.015%IOC I 351'5 VP4 

.01%/OC 20l's VPl 

.01 %/oC I 201'5 VPl 

.01 %/"C 1201's VPl 

.015%rc 1351's VP4 

.015%I'C I 351'5 VP4 

VP3 

VP3 

VP3 

. 015%/oC I 201'5 VP3 

.015%/~C I :201'5 VP3 

.015%/oC I 201'5 VP8 

201'5 

.015%/oC! 2OI'S I Consult 
I --'-- Factory 

.015%/oC 
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47 
.8 1 to I 1¢ 

440 

1.3 

1.8 

4.0 

5.6 

.7 

1.3 

1.8 

4.4 

6.0 

.7 

1.3 

1.8 

1.2 

1.7 

1.8 

1.2 

1.3 

47 
to 

440 
1¢ 

5'111 I 3~.· I 7 8 11 I $109 

5Y. I 3ll. I 10 10 13 I $129 

7'12 I 4'%. I 10 22 30 1 $199 

7Y2 I 4'~. I 12% 29 40 I $249 

3¥. j 3~. I 7 5 8 1 $89 

5'111 I 3%. I 7 11 I $109 

5'111 I ~. I 10 10 13 1 $129 

7Y2 I 4'%. I 10 22 30 I $199 

7Y2 I 4'~. 112% 29 40 I $249 

3% 3%. 7 8 $89 

5'111 3%. 7 8 11 

5Y. 30/1. 10 10 13 

7'12 41~" 10 22 30 

7Y2 41~h 120/. 29 40 

3% 3%. 7 5 8 

5Y. 30/1. I 7 I 8 11 $119 I '1' 
5'111 . 

5'111 . 

5'111 3%. 10 

5'111 3~~6 10 

5'111 3~. 10 

5Y. 3"16 10 

10 13 

10 13 

10 13 

10 13 $175 

en 
ITt 
n 
:::! 
o 
z 
..r:a. 
o 
o o 



1/1 .. .. 
-< 
'" .... .... 
0 

== 
1/1 

'" ~ 
0 
z 

~ 
.... a 
n 
!!!. 
0 
!I 
n .. 
!!' .,. 
::r 
a .. 
CD .. 

CD 
CD 
3 

... : 

I 

• Temperature Range: -20°C to +71°C .• Series Operation: Up to 200 volts maximum .• Parallel Operation: ORE models; .. 4 units maximum; OSB models ... 20 units 
maximum .• RFI: Meets Mll-1-6181D and MIl-1-16910C •• Overload/short circuit protection .• Remote sensing .• Overvoltage protection: Standard on ORE models and 
OSB12-30, optional accessory for OSB models (see chart above). 

'PARD-"The 'Periodic and Random Deviation' of the output DC voltage, current or 
power from its average value, with all external operational and environmental parameters 

maintained constant." 

CJ) 
ITI 
n 
::! 
0 
z 
-1:10 
0 
0 
0 

I 



CD 
CD 

3 

... ... ... 

~Il 
UI 

Noles: 8. ACR models are lurnished lor 
standard rack mounting; however, 
cabinet end bells may be lur-
nished at $40.00 optional. Excep-
tion is ACR500 furnished in sell-
contained cabinet or with optional 
$15.00 rack panel. 

10. Witn:2 a/a input distortion. 
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1000 

: ±.1% I ±1% I I 2000 

3000 1.0 
to 

I 5000 o lag. 

-
7500 

- ±.15% ±.15'/o 
10,000 

-
15,000 

I 
750/ 1.0 to 

±O.5% 
1200 .7 lag 

15 

1------1 
30 

I------ ci. 
60. >-

C 
~ I------ 1.0 
cO ~ 120 
+1 cri 

I------ +1 
250 

I---
500 

I 
v V 90 

I-~-

,; ,; 92 

1'0 
-20cC V V 95 

'" 3% u 30 to 1--c: 
oj ms +50°C V ,; 95 iii 

V V 95 

V ,; 95 
-.-- - ._-

,; V 95 

15°C 
.35%10 Std. 15 ms to -- ,; 85 

35°C 

-- -- V 50 

I------
-- -- V 70 
r~ 

-- -- V 90 -20cC 20% 
!------ 25 ms to ~-.-1--Typ. 

+40°C -- -- V 90 

!------
-- -- V 90 

-

-- -- ,/ 90 

12 19 5V. 11 45 55 $382 
c--

24 19 5Y4 15 65 77 $477 

f-- <D 

95 36 'I' 19 7 15 85 100 $597 
" to !- '" 1¢ 
~ 130 60 19 7 20 145 165 $765 
'" .,. 

,------

90 19 12Y4 20 190 260 $875 
~ -- -~-

123 19 12Y4 20 190 260 $1270 
.-

181 19 17V, 20 275 350 $1575 

105 
to 16 'I' 1¢ 19 12Y4 15Ya 85 100 $965 

'" 125 '" 

.37 20/,. 3 6V. 1 3 1 4 1 $25 
- .-

.41 33/, . 41'16 7V~ 4 
5 1 $30 

-- -~ f----
.82 33/, 4%6 71(, i 5 6V, 1 $36 95 

to -~ <D 1¢ 
130 '" 7V, 1 8V, 1.65 on 3'/, 5716 10V21 $43 

c-
3.45 5 5~/16 12',"1 24 1 27 1 $76 

6.9 5 9Va 123/6 I 40 I 45 I $100 
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Noles: 11. Line regulation available - Op
tion #C1 regulates DC output to 
±1.5% - Option #C2 regulates 
the output 10 ±0.2% (For ±10% 
line change). 

/ ~ft /;~/ / ~ *' ~ ~ 1P~ ~- .P.; ~. 

12. Ripple attenuator available-Op
tion # L2 reduces the output ripple 
10 0.01 % rms. 

High Voltage 
.,":: ., ~ Cabinet'" Section f ktput / b~fj J. Jbtl ~ / ~~/ ~'Ii .f!' _tJ.' Size/Weight / (If separate) l~ 

13.1000 Series Controller supplied for 
.rack mounting. 2000 Series Con
troller is supplied in a' cabinet (re
movable for rack mounting). 5000 
Series is furnished as standard 
rack mounted unit With' optional 
$'40.00 cabinet side enclosures. 

14. Line regulallonavailable (option 
#C2) regulates output to ±0.2%. 
(For ±10% line changes). 

NOTE: All prices above are U.S.A. list. 

15. Ripple attenuators available--op
tlon # L 1 reduces the output 'ripple 
to 0.1% rms-option #L2 reduces 
the output ripple to 0.01 % rms. 

18. Ripple attenuatar available (optIon 
#L1) reduces the output ripple to 
0.1% rms. 
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XLS-150 XLS-35 XLS-450 

Starting Voltage 20 kV 20 kV 30 kV 

Operating Voltage 20Vdc±3V 12Vdc ±2V 20Vdc ±3V 

Operating Current 7-8Adc 3.5 Adc 22·28 Adc 

Single-shot starting impulse (less than 0.5 joules) assures long lamp life. Current ripple 1.0% rms max. 

A precisely regulated, multiple output supply designed in accordance with AEC 
Specification TIO·20893 Rev. 2, Type 1, Class A. This supply is approved for use 
in standard nuclear instrumentatiori systems. Features are high reliability, 60°C 
ambient rating and complete overload protection. 

Output 

Voltage 

Current 

#1 

+ 12 Vdc 

2.0A* 

#2 

-12 Vdc 

2.0A* 

#3 

+24 Vdc 

1.0A* 

#4 

-24 Vdc 

1.0A* 

*72W maximum output capability. 

Sorensen's standard product technology provides 
the basis for the company's custom design capa
bility. This diversified product group ranges from 
component-type constant voltage transformers to 
large high volta.ge equipment. Combining engineer
ing capability and production experience with the 
industry's largest and most complete plant facility 
enables Sorensen to make custom product recom
mendationswithout any of the prejudice often pres
ent in negotiating with a narrow-line company with 
limited custom experience. 

To most effectively implement the custom design 
program, the company has organized a separate 
applications engineering, design engineering, and 
manufacturing task force to handle custom work. 
This group functions almost as a subsidiary of the 
company, guaranteeing that each custom applica
tion will receive the undiluted, uninterrupted atten
tion of a group of specialists concerned only with 
the optimum solution to each specific problem. The 
company's engineering staff includes personnel 
with experience in the design and development of 
virtually all types of controlled power equipment. 
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Printed in U.S.A. 

Sales and Service Headquarters: Raytheon Company, Sorensen Operation, Richards Avenue, Norwalk, Conn. 06856 • Tel: 203·838·6571 • TWX: 710·468·2940 • TELEX 96-5953 
ALABAMA - Huntsville 35807 
BCS Associates, Inc. 
2317 Bob Wallace Ave., .S.w. 
P.O. Box 1273 
205-534-1648 

ARIZONA-.Phoenix 85018 • 
Barnhill Associates 
4900 East Indian School Rd. 
602-959-2115 

CALIFORNIA - Pasadena 91105 • 
Ward-Davis Associates 
770 South Arroyo Parkway 
213-684-2840 

CALIFORNIA - Palo Alto 94303 • 
Ward-Davis Associates 
3941 E. Bayshore 
415-968-7116 

CALIFORNIA - San Diego 92110 
Ward-Davis Associates 
3442 Hancock Street 
714-297-4619 

COLORADO - Denver 80226 • 
'Barnhlll Associates 
1170 S. Sheridan Blvd. 
303-934-5505 

CONNECTICUT - Hartford 06114 • 
Instrument Associates, Inc. 
234 Murphy Road 
203-525-9367 

FLORIDA - Orlando 32803 • 
BCS. Associates, Inc. 
940 N. Fern Creek Ave. 
P.O. Box 6578 
305-843-1510 

HAWAII - Honolulu 96803 
Earl Associates, Inc. 
1638 Kona Street 
808-949-6953 

ILLINOIS- Chicago 60645 • 
Plvan Engineering Company 
3535 West Peterson Avenue 
312-539-4838 

INDIANA - Indianapolis 46280 
Plvan Engineering Company 
8545 Northcrest Court - Suite B 
317-253-1681 

IOWA - Cedar Rapids 52402 
Pivan Engineering Company 
Executive Plaza 
4403 First Avenue, S.E. 
319-365-6635 

KANSAS - Mission 66202 
Pivan Engineering Company 
5920 Nai I Avenue 
913-722-1030 

MARYLAND - Kensington 20795 • 
Electronic Marketing Associates 
11501 Huff Court 
301-946-0300 

MASSACHUSETTS - Boston Area • 
Instrument Associates, Inc. 
30 Park Avenue, Arlington 02174 
617-648-2922 

MICHIGAN - Southfield 48075 • 
S. Sterling Company 
21250 10V2 Mile Road 
313-357-3700 

MINNESOTA - Minneapolis 55422 
Pivan Engineering Company 
3307 N. Highway 100 
612-537-4501 

MISSOURI - Hazelwood 63042 
Pivan Engineering Company 
400 Brookes Drive 
314-731-3000 

NEW JERSEY - (Southern N.J.) 
SONCO 
42R Monmouth Rd. 
Eatontown. N.J. 07724 
201-542-1441 

NEW JERSEY - (Northern N. J.) 
SBM Associates, Inc. 
1519 Stuyvesant Ave. 
Union, N. J. 07083 
201-687-8737 

NEW MEXICO - Albuquerque 87110 
Barnhill Associates 
827 Pennsylvania, N.E. 
505-265-7766 

NEW YORK - MetropOlitan Area • 
SBM ASSOCiates, Inc. 
28 Hobby Street 
Pleasantville, N. Y. 10570 
914-769-1811 

NEW YORK - Long Island Area 
SBM ASSOCiates, Inc. 
528 Old Country Road 
Plainview, L. I. 11803 
516-433-1421 

NEW YORK - Rochester 14625 • 
SBM Associates, Inc. 
800 Linden Ave. 
716-381-8330 

NEW YORK - Syracuse 13211 
SBM ASSOCiates, Inc. 
138 Pickard Building 
5858 E. Malloy Road 
315-454-9377 

NORTH CAROLINA - Greensboro 27405 
BCS Associates, Inc. 
1039 East Wendover Avenue 
P.O. Box 6426 
919-273-1918 

OHIO - Cleveland 44124 • 
S. Sterling Company 
5827 Mayfield Road 
216-442-8080 

OHIO - Dayton 45429 • 
S. Sterling Company 
2673 Culver Ave. 
513-298-7573 

PENNSYLVANIA - Mid-State Area 
Sonco 
Park Place Office Bldg. 
Camp Hili, Pa. 17011 
717-761-0577 

PENNSYLVANIA - Philadelphia Area • 
Sonco 
107 Town Center Road 
King of Prussia, Pa. 19406 
215-265-3250 

PENNSYLVANIA - Pittsburgh 15220 • 
S. Sterling Company 
Bldg. 2, Parkway Center 
412-922-5720 

TEXAS - Richardson 75080' 
Barnhill Associates 
312 No. Central Expressway 
Suite 220 
214-231-2573 

TEXAS - Houston 77027 
Barnhill Associates 
3810 Westheimer 
Suite 332 
713-621-0040 

WASHINGTON - Seattle 98109 • 
ARVA, Inc. 
1320 Prospect Street 
206-622-0177 

WISCONSIN - Brookfield 53005 
Pivan Engineering Company 
3640 Mountain Dr. 
414-547-5131 

FOREIGN REPRESENTATIVES 

Central Export Olflee. 
Raytheon Company 
International Sales & Service 
141 Spring Street 
Lexington, Massachusetts 02173 
617-862-6600 

CANADA - Dowrisview, Ontario. 
Allan Crawford ASSOCiates, Ltd. 
65 Martin Ross Avenue 
416-636-4910 

CANADA - Ottawa, Ontario 
Allan Crawford ASSOCiates, Ltd. 
376 Churchill Avenue 
613-725-1288 

CANADA - Montreal 8, P.Q. 
Allan Crawford Associates, Ltd. 
1285 Hodge Street 
514-747-9849 

CANADA - New Westminster, B.C. 
Allan Crawford ASSOCiates, Ltd. 
Annacis Industrial Estate 
721 Aldfrod Avenue 
604-524-1161 

CONTINENTAL EUROPE 
SORENSEN-ARD AG • 
8045 Zurich, Switzerland 
Bmzstrasse 18 
Tel: 51-358724 

FRANCE 
SAMES 
21 rue Jean 
(38) Grenoble 
Tel: 44-77-64 

WEST GERMANY 
SORENSEN G.m.b.H .• 
6 Frankfurt am Main 
Wilhelm-Leuschnerstrasse 93 
Tel: 338502 

UNITED KINGDOM 
COSSOR INSTRUMENTS LTD .• 
The Pinnacles, Elizabeth Way 
Harlow, Essex, England 
Tel: Harlow 26862 

• These locations have service facilities 

. Copyright 1969 
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IM,iib,ffld SECTION 4000 

NEW IDEAS IN POWER SOURCES E·~3 
@§e1j~t PRECISION POWER REGULATORS 

BUILD A POWER SUPPLY IN MINUTES USING ANY DC SOURCE 
• LOW OUTPUT IMPEDANCE: .01 % REGULATION • 125°C OPERATION • SHORT CIRCUIT PROTECTION 

• 104 MODELS AVAILABLE • TEMPERATURE COMPENSATED: .01%/oC • ADJUSTABLE OUTPUT: ±10% 

• 
Super/reg miniature regulators, uniquely designed for max-
imum heat transfer and power handling capability, contain 
all the electronic circuits necessary for the most sophis
ticated system needs. Simply connect rough DC from any 
source - a semi-filtered, half-wave rectified transformer 
output or even a battery - and you have instant, precision 
DC power where you need it: at the load itself. 

Available in shunt and series versions, these ultra-compact 
configurations provide maximum layout flexibility over a 
wide range of voltage levels. The point-of-Ioad installation 
eliminates distribution-line losses and cross-talk. And the 
off-the-shelf stock levels enable you to build your own 
custom power supply - literally in minutes! 

STANDARD AND CUSTOM BUILD-IN ELECTRONIC VOLTMETERS 
AT PRODUCTION PRICE AND DELIVERY! 

We originated the build-in concept. Today, 17 years later, our 2300 standard variations still represent over 90% of all 
build-in electronic voltmeters presently in use. No matter how complex your needs for AC, DC or phase-sensitive voltage 
measurements, we'll provide a custom build-in voltmeter at production price and delivery - from our extensive inventory 
of solid-state circuit modules. 

TRIO LABORATORIES, INC •• 80 DUPONT ST .. PLAINVIEW, L I., N. Y. 11803 • TEL: 516·681-0400. TWX: 510-221-1861 

eem /1969. See YELLOW SECTION for Local Offices, Phones 2109 



HIGH CURRENT - 1.5 Amps Dual 
Dual 

ADJUSTABLE CURRENT - 0.05 - 1.5 Amps (both sides) 
ADJUSTABLE VOLTAGE-.75-16 Volts or 1.5-32 Volts Dual 

FLASHING OVERLOAD INDICATOR - Both Sides 

MODEL 100 SINGLE 
ADJUSTABLE 

±16V DC at 1.0 Amp 

$45.00 F.O.B. 

$145.00 F.O.B. 

• SOLID STATE DESIGN 

• LOW RIPPLE AND NOISE 

• LOW WARMUP DRIFT 

• LOW OUTPUT IMPEDANCE 

• EXCELLENT REGULATION 

• SHORT CIRCUIT AND 
OVERLOAD PROTECTION 

• FLASHING OVERLOAD 
INDICATOR 

• WIDE TEMPERATURE 
OPERATING RANGE 

• ONE YEAR WARRANTY 

REGULATED 
AT LOW COST 

MODEL 
117C-0-12-1.5R 

ADJUSTABLE 
o to 13V DC at 1.5 Amp 

$22.00 F.O.B. 

$115.00 F.O.B. 

MODEL 500 DUAL 

ADJUSTABLE ~ ± 16V D.C. at 0.5 Amp 

ADJUSTABLE - ± 16V D.C. at 0.5 Amp 

$69.00 F.O.B. 

TYPICAL PERFORMANCE' - GENERAL INFORMATION (AC to DC Pow.er Supplies) 

MODEL' mC-O-12- 117C-0-24- #100 #30 #500 #1500 #1500-1 #1500-8 #1500-C #1500-1(8) #1500-A #1600 
1.5R .75R 

PRICE' $22.00 $25.00 $45.00 $55.00 $69.00 $115.00 $14S.00 $180.00 $19S.00 $220.00 $270.00 $270.00 
D.C. OUTPUT o to 13V o to 24V .7S to 16V o to 16V .75 to 32V .75 to 32V o to 32V .7S to 60V .75 to 32V o to 60V .75 to 60V o to 32V 

Reg. & 20V Reg. & 40V or .75 to or .75 to or 0 to or .7S to or .75 to or 0 to or .7S to or 0 to 
Non Reg. NonReg. 16V Dual 16V Dual 16V Dual 30V Dual 16V Dual 30V Dual 30V Dual 16V Dual 

CURRENT-OUTPUT 1.SA O.7SA. 1.0A O.3A O.SA 1.5A 1.SA 1.SA S.OA 1.SA S.OA 1.SA 
POWER INPUT 10S-12SVAC 10S-12SVAC 105-12SVAC 1OS-12SVAC 1OS-12SVAC 10S-12SVAC IOS-12SVAC lOS-125VAC 10S-12SVAC 10S-12SVAC 105-12SVAC 10S-12SVAC 

SO-400 Hz SO-400 Hz SO-400 Hz SO-4.00 Hz SO-400 Hz 21O-2S0VAC 210-250VAC 210-2S0VAC 21O-2S0VAC 210-2S0VAC 210-2S0VAC 210-250VAC 
SO-400 Hz SO-400 Hz 50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz 50-400 Hz 

RI PPLE-OUTPUP 30 MV at 25MVat .2MV at .5MV at .2MV at .2MV at .1MVat .2MVat 1.0MV at .15MV at .2MV at .2MVat 
1.0A .75A .5A .25A .SA .5A 1.5A .5A 5A 1.5A 5A 1.5A 

REGULATION-NL/FL 0.5V at O.7Vat 20MVat 10MV at 20M V at 25M V at 10M V at 25MV at 35MVat 20MV at 35MVat .001% or 
1.0A .75A 1.0A .25A .5A 1.5A 1.5A 1.5A 5A 1. SA 5A 1MV 

REGULATION-LINE' ±.20V ±.15V lOMV 5MV 10MV 15MV 8MV lOMV 10MV 10MV lOMV .001% or 1MV 
CONSTANT-CURRENT No No No Yes No No Yes No No Yes No .2%orSMA 
CURRENT-ADJUST No No Internal 8'1. Turn Pot Internal Internal 8'14 Turn Pot Internal Internal 83/. Turn Pot Internal 10Turn Pot 

l.1A .05 - .3A 0.6A 1.6A .05 - 1.5A 1.5A 6.0A 1.5A 6.0A 1.5A 
IMPEDANCE-OUTPUT 0.06f!1100HZ 3f!/IOMHz O.06f!/100Hz 0.06f!/100Hz 0.04f!/IOOHz 0.06f!/100Hz 0.OW/100Hz 0.04f!/100Hz 0.06f!/100Hz 0.0050/l00Hz 
RECOVERY TIME ~25JLSec. ~25JLSec. ~25JLSec. ~25JLSec. ~25JLSec. ~25JLSec. ~50JLSec. ~5JLSec. ~50JLSec. ~5JLSec. 
TEMP. OPERATING 0-120oF 0-120oF 0-120oF 0-120oF 0-120oF 0-120oF 0-120°F 0-120oF 0-120oF 0-120°F 0-120oF 0-120oF 

2MV/oF .. 01%I OC 2MV/oF 2MV/oF 0.5MV/oF 2MV/oF 2MV 1°F O.SMV/oF 2MV/oF 0.5MV 1°F 
THERMAL PROTECTION Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
SHORT PROTECTION Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
REMOTE SENSING No No No No No No Yes No No Yes No Yes 
VOLTAGE ADJUST 1 Turn 1 Turn 1 Turn 10 Turn I Turn 10 Turn 10 Turn 10 Turn 10 Turn 10 Turn 10 Turn 10 Turn 
OVERLOAD INDICATOR No No Yes No Yes Yes No Yes Yes No Yes No 
METERS No No No VOLT No 2-Voll 2-Voll 2-Voll 2-Voll Holt Holl 2-Voll 

2-Amp 2-Amp 2-Amp 2-Amp 2-Amp 2-Amp 2-Amp 
SIZE (WxHxD) 2'14" x 2W' 23/4" X 21/2" 43/4" x 51/2" 33/4" x 4W' 8'/2" x 51/t' 83/4" x 4W' 8'14" x 4'1t' 83/4" x 4'It' 83/." x 4'1t' 83/." x 4'1t' 83/4" x 4W' 83/4" x 41ft' 

x 6" x 6" x 4" X 51/4" X 4" x 81/t' x 8W' x 9112" x 91/2" x 91/2" x 9W' x 91/2" 
WEIGHT J3!4 Lbs. 13/4 Lbs. 21/, Lbs. 21/8 Lbs. 4 Lbs. 7 Lbs. 7 Lbs. 71/4 Lbs. 12'14 Lbs. 71/, Lbs. 15'/4 Lbs. 7 Lbs. 
OPTIONS Fixed or Fixed or Rack Rack Mtg. Rack Mtg. Rack Mtg. Rack Mtg. Rack Mtg. Rack Mtg. Rack Mtg. Rack Mtg. 

Adjustable Adjustable Mount Fan XXX Shield XXX Shield XXX Shield XXX Shield XXX Shield XXX Shield XXX Shield' 

NOTES: 1 Typical Performance x 2 = sp'ecification Limit for Regulation, Ripple & Output Impedance. 
S Triple Shielded Power Trans/ormer 'Special Models Available on Request 

2 FOB Factory, San Diego, Calif. 3 RMS 4 105/125VAC 

* ALL PRICES F.O.B. SAN DIEGO, CALIF. - CALIFORNIA RESIDENTS ADD 5% SALES TAX. 

ELECTRONICS, INC .• 7969 ENGINEER RD., SAN DIEGO, CALIF. 92111 • 714 - 279-1641 

2110 See YELLOW SECTION for Local Offices, Phones eem/1969 



TYPICAL PERFORMANCE - GENERAL INFORMATION 
(MODULAR AC TO DC POWER SUPPLIES) 

Mod. /lOa20 Mod. 1'11615 MJd.u2512 Mod. 113010 Mod.1Al84O Iotld.III630 tIod.n2525 Mod.tl3020 
Price * (1-9) 133.00 $33.00 $3S.S0 $3S.00 138.SO $38.S0 141.00 141.00 
Prlee* (10-99) 27.50 27.S0 30.00 30.00 33.00 33.00 35.50 3S.SO 
Price * (100 Up) 11.00 22.00 25.00 2S.00 27.50 17.S0 30.00 00.1l0 
D.C. Output 0·8V 7.5-16V 15.5-25V 24-3OV O·S'I 7.5-16V 15.5-25V 24-30V 
CUllent Output 200 MA ISO MA 120 MA 100 MA 400 MA 300 MA 250 MA 200 MA 
Power Input at 
50 to 420 HZ 105-125 VAC 105-125 VAC 105-125VAC 105-125 VAC 105-125 VAG 105·125 VAC 105-125VAC 105-12SVAC 
Ripple Output 0.2MV RMS 0.3 tIJ RMS 0.3 MY Rt.'S 0.3 MV RMS O.S MY RMS O.S MV RMS 0.4 MY RMS 0.3 MV RMS 
Regulation NL/Fl 9.0 MY DC 8.0 MY DC 8.0 lIN DC 7.0 MV DC 12.0 MY DC 11.0 Mol DC 10.0 MV DC S.O MY DC 
Regulation±lOV 
Line Change 4.0MV DC S.O 1M DC 6.0 MV DC 6.0 MV DC 4.0 Mol DC 5.0 MV DC 6.0 MV DC 6.0 MY DC 
Current Adjust SO·200 MA SO-150 MA SO-120 1M SO-lOO 1M 50·400 MA SO·300 MA 50-250 MA 50·200 MA 
Short CHCUlt and 
Thermally Protected y" y" y" y" y" y" Yes Yes 
<Arnstant Current 
Source y" y" y" Yes Yes Yes Yes Yes 
Remote Sensing Yes y" Yos Yes Yes Yes Yes Yes 
Temp. Range -2010+7011(; -20 to+700C -2~ to +70OC -20 to+7ooC -20 tot70 0C -20tDt70oC -2~ to +70OC -20 to+70oC 
l~edanee-Output 30at IG MHZ 3Uat 10 MHZ 30at 10 MHZ 3 nat 10 MHZ 3 nat 10 MHZ 3Qat 10 MHZ 3Qat 10 MHZ 311 at 10 MHZ 
Sizc(Wx H x 0) 2.5"x1.8"x4" 2.S"xI.S"x4" 2.5"xI.8"x4" 2.S"x1.S"x4" 2.S"x2"x4" 2.S.'·x2"x4" 2.S"x2"x4" 2.5"x2"x4" 
Weight ~.S Ill. ~.5 lb. G.Slb. ~.5 Ill. 0.75111. 0.7SIIi. 0.75111. 0.15111. 
Plug In Type y" y" y" y" y" y" y" Yu 
Hard-wire type AC811l A1615 MSI1 AJOI0 AOS40 A1630 MS1S A3020 
StaekableType Add·1 &·3 Add-2 &-3 Add·1&·3 Add·2 &·3 Add-2 &-4 Add ·2&·4 Add-2 &-4 Add-2&-4 

Prrce 

~fpp~~g~~ 
AC Input 

• LOWEST COST 
• SMALL SIZE 
• HIGH POWER 
• .01% REGULATION 
• THERMAL STABILITY 
• REMOTE SENSING 
• UP TO FOUR OUTPUTS 

SINGLE OUTPUT _ MEDIUM POWER TYPES. TYPICAL PERFORMANCE 
Model (l) T27·3.6-4 T27-5-4 127'6·4 T2HO-3 T27-12-3 T27-15-3 127-20-2.4 127-24-2.6 T27-28-2 

. PII" 1/4 (1) $9~SO $98.SO $98.SO 198.SO $98.S0 198.SO 19a5O 19a50 $9aSO 
Price 100 up $59.10 $59.10 $59.10 $59.10 $59.10 $59.10 S59.10 $S9.10 S59.10 
DC Output (V) (3) 16±.2V 51.2V 6±.3V 10±.4V 12±.4V 15±.SV 20 ±.5V 24±.5V 28±.5V 
DCOutput(A)(4) 4Amp 4 Amp 4 Amp 3AfIlIl 3 Amp lAmp 2.4 Amp 2.6 Amp 2 Amp 
AC Input at 105/125 or 105/125 or 105/12Sol 105/12Sor 105/12501 10S/125 or 105/12S or 105/12S or 10S/125or 
50/1000 Hz 21O/250vac 21o/2Sllvae 210/2S0vac 21O/2SOvae 2101250vac 2101250vae 21D1250vac 2101250vac 21O/250vac 
~~t~B1Lut ~r:RIT5) ~~~(Rms) ~:rJ(RmS) ~~v(RmS) ~~v(Rms) ~~V(RmS) ~r~v(RmS) ~~v(Rms) ~(ftms) 
Reg. US Input .001V .00 IV .OOIV .01% .01% .01% .01%- .01% .01%-

~=e~~~~e ~.~tvi~o ~:iI:.t~o ~.~~~~o ]21~/~§ ~O~~~~ ~o~ti~~ ~~~g~ ~021tic& ~021~g& 
Temp.Max.Base nOe nOe 71°c nOe nOe nOc 7l~e 7lCc 7lCc 
Z· Output (S) 0.05.n 0".050 0.050 0.050 O.OSO 0.050 O.OSO 0.050 0.G50 

~~~~~XHXDl ~~xlt~~-5/a ~~it~~3-S/8 mit~~·5/8 ~i:'3-5/S ~~xlt~~-5/8 ~~it~~-5/8 ~~xlt~~3.5/8 ~~xlt~X3-S/S ~xlt~~3.5/8 

DUAL OUTPUT. MEDIUM POWER TYPES _ TYPICAL PERFORMANCE 
Moj,1 (I) T17D·3.6·1 1270-S-2 T27-~1 T270·1O-1.5 T270-12-1.5 T270-15-LS T270-1O-11 T270-24-1.3 T170-18·1 
Priee l/4 (2) $11Il.00 $120.00 1I11l.00 1120.00 1110.00 $110.00 $110.00 $120.00 111Il.00 
PriceHIO up $ 72.00 $ n.oo $71.00 $72.00 $71.00 $ n.oo 172.00 $71.00 I n.oo 
DC OuljlUl.(V)(3) 3.6±.11(<2) 5±.2v(x2) 6±.3~.2) 10±.4v(x2) 12±.4"':K2) IS±.S(K2) 2O±.5v(x2) 24±.5v(x2) 2S±.5v(K2) 
DC 0u1jlOJ1 (A)(4) 2 Am,. ea. 2 Amp. ea. 2Amp. ea. l.5 Amp. ea. I.SAmp. ea. 1.5 Amp. ea. 1.2 Amp. ea. 1.3 Amp.ea 1.0 Amp. ea. 
AC Inlllt at 105/12S or 105/12Sor 105/125 or 105/125 or 105/12501 10S/12501 IOS/12S01 10S/125or IOS/125or 
SO/1000Hz 210/250vac 2101250vae 210/25Uvae 210/25Uvac 210/250vac 2101250vac 21O/250vac 2101250vac 21O/250vae 
~~~I~~/~ut ~V{Rms) S~/V>{Rms) S:/VI(Rm,) S~!'i'~RmS) S8r~'Rms) ~('RmS) SOO"v(Rms) 500f.lv(Rmsl 500"v(Rms) 

.01% .01% .0" 
Reg:VS Input .001'1 .COtv .001V .01% .01% .01% .01% .01% .01% 

~:~~e&J;~ t.~l,i~o i~~i~o t.~tv~o ~25psec ]~~& ~25,.tsec ;S25psee ~~~& ]~~& .0I%/CO .Ol%/Co .0I%/CO 
Temp. Max. Base 71% 7loc 7loc )II\: 711\: nOc nOc 7loc noc 
Z- Oulput 0.050 O.OSO O.OSO O.OSO O.OSll O.OSll 0.050 o.om O.OSll 
Size (WXHXD) 4!<.5IixH/8 4!<.4~J<3·S/8 4\U4Iix3-5I8 4!<x4~J<3-5/8 4\o<4~.3·5/8 4'A.4~J<3-S/8 4~.3~x~5I8 4~.31!x3·S/8 4~J<3~J<3·S/8 
Weight 5'h~ 5'h~ .~ .~ .~ N~ .k Nibs. 5~ !bs. 

Mod,1 SRS-l 
Price 114 $11.70 
Price 100 Up I asn 
DC Output SV/LOA 
DC Input 9.S/16V 
AC Input (RMS) IOIIlV 
Ripple Output 3SMV(RMS) 
Reg. NUFL ±.25V 
Reg. US Input ±.IV 
Z Output (1KHZ) 10 
Temp.Opelating ·1Il/+70"C 

t/()del SRAS·I 
Price V4 $30.00 
Price 100 Up $18.00 
DC Output SV/tnA 
DC Input 9.5I16V 
AC Input (RMS) IOIIlV 
Ripple Output SOO"V(R"") 
Reg. NL/FL .0~IV 

Reg. VS Input .ootv 
Z Output .OSll 
Temp. Stallility .01%iCo 
Temp. Operating ·20/+700C 
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SR6-l SR12-1 
$14.70 UUIl 
$8.00 saoo 
6V/1.0A 11V/LOA 
10.5/17V 1l/11V 
1I/18V 18/13V 
3SMV(RMS) 3SMV(RMS) 
±.25V ±.25V 
±.IV ±.IV 
2Q 10 
·1Il1+70"C _20/+70oC 

SRA6·1 SRAI2-1 
130.00 130.00 
118.00 118.00 
6V/LOA 11V/LOA 
10.S/I7V 17i22V 
1I/18V 18/13V 
SOO"V(RMS) !lIO"V(RMS) 
.001V .01% 
.001V .01% 
.050 .OSO· 
.01%iCo .01'VCo 
·10/+70"C -20/+70oC 

SRlS-l 
IIUIl 
$8.00 
ISV/I.OA 
10/1SV 
11/16V 
40MV(RMS) 
±.25V 
±.IV 
III 
-2D1+7UoC 

SRAI5-1 
$30.00 
$18.00 
ISV/LOA 
20/1SV 
1Ii26V 
500"V(RM~ 
.01% 
.01% 
.OSll 
.01%1Co 
-2D1+70oC 

SR1O-1 SR24-1 SR18·1 
$14-70 IIOIl 114.711 
18.80 $8.80 HlII 
1IlV/LOA 14V/LOA 18V/LOA 
1S!30V 2W34V 33/39V 
16131V 30!3SV 34/4OV 
SOMV(RM~ 6SMV(RM~ 9OMV(RMS) 
±.25V ±.25V ±.25V 
±.IV ±.IV ±.IV 
III III III 
·10!+70"C -20/+70oC -20/t7UOC 

SRA2G-1 SRA24-1 SRA2S-1 
130.00 130.00 130.00 
118.00 US.OO $18.00 
1IlV/LOA 14V/LOA 28V/LOA 
1S/30V 19/34V 33/39V 
1613IV 30!3SV W40V 
SOO"V(RM~ SOo"V(R"") 5OO"V(RMS) 
.01% .01% .01% 
.01% .01% .01% 
.OSll .osn .OSO 
.01%/CO .01%/CO .Ol%/CO 
·20/+70"C ·1Il1+70"C ·201+70"C 

1170.00(1I4),1I02.00(lOOu,) 
20 t02SVDC at 7 Amp 
5lIO"V (RMS) 

AC Input 105/125 VAC-50/00 HZ 
Reg. NUFL ±0.05% 
Reg. VS line ±0.03% 
Size (WXHXl) 6-7/8 x 4-7/8 x IG-3I4 
Fectures Fan/7loC 

• SEALED 
• RUGGED 
• RACK MTG. 
• REPAIRABLE 
• 11 PIN PLUG 
• SHORT PROTECTED 
• THERMAL PROTECTION 

SINGLE OUTPUT - HIGH POWER TYPES - TYPICAL PERFORMANCE 
T27-3.6-7 121-5-7 127-6-7 T27·W·S T17'11·S T27-IS-5 T17-1O·4 T27·24-4 T27·1~3 
IIOS.SO IIOS.SO IIOS.SO $IOS.50 $IOS.S0 $105.S0 IIOS.SO SlOS.SO IIOS.SO 
$ 63.:1) 163.30 $63.30 $63.30 163.00 163.30 16100 163.30 $63.00 
3.6±.2v 5±.2v 6±.3v lO±.4v 11±.4v 15±.Sv 2O±.Sv 24±.5v 28±.5v 
7 A"" lO~"'f15or rO~'2S0r 5 Amp 5 Amp ~O~'f25or lot"l'25 or l~Jtsor fumlior 105/12Sor lOS/12501 105/12Sor 
2l0/250V3C 2l0/250vac 2IO/25Ovac 210/250vac 2101250vae 210/250vac 210/2!ilvac 2101250vae 2IO/250vac 
1.0mv(Rms) 1.0mv(Rms) 1.0mv(Rms) S8~t(RmS) S8~t(RmS) ~~t(RmS) mt(RmS) So~l'(RmS) S~(~RmS) 
.002V .002V "IJN 
.001V .002V .001V .01% .01% .01% .01% .01% .01% 
;S25psec ;S2~c ~.~srvi~o ~~~~o ~.~~i~o ;S25p.see [~i~o ;S2~sec ;S25psec 
0.4MV/Co 0.4MV/Co 0.4MV/Co O.4MV/Co 0.4MV/Co 
7loc 7loc 7loc nl\: nOe nl\: 7loc 711\: nl\: 
o.om QOSll o,om O.OSO O.OSO O.OSll O.OSll O.OSO O.OSll 
4~.S%.H/8 4!<.S%.H/8 4~.51ix3-5/8 4%l<5l1.~518 4\O<SI!x3·S/8 4\U5Iix~S/8 4~.5~J<3·S/8 4IU5~.H/8 4!<x5Iix~518 
7% Ibs. ~ Ills. -rn Ills. 1* Ibs. PA Ills. ~ tbs. 7% Ibs. 7% lbs. 7% Ibs. 

DUAL OUTPUT - HIGH POWER TYPES - TYPICAL PERFORMANCE 
1270-3.6-3.S T270-5-3.5 T27D-6-3.S T17D·10-2.S T170·11·2.S T170·15-2.S T270-20-2 1270-24-2 1270-28-1.S 
1118.00 $118.00 1128.00 1128.00 $I2aOO $118.00 $118.00 1118.00 1118.00 
176.80 $76.00 $76.00 $76.80 $76.80 176.00 $76.00 176.80 $76.00 
3.6±.2v(K2) S±.2v(x2) 6±.3v(x2) 1O±.4v(x2) 12±.4v(x2} 15±.5v(x2) 2O±.Sv(K2) 24±.5v(x2) 2S±.5v(x2) 
3.S Amp. ea. 3.SAmp. ea. 3.5 Amp.ea. 2.SAmp.ea. 2.5 Amp.ea. 2.S Amp.ea. 2 AI1lI.ea. 2 Amp.ea. 1.5 Amp.ea. 
10S/125or 10S/12Sor 105/125 or I05/12SOI 105/12Sol 105/12SOI 10S/12Sor 10S/12Sor 105/125 or 
210/250vac 210/250vac 210/250vac 210/2S0vac 210/25Ovac 2101250vae 2101250vac 2IO/2S0vac 210/250vae 
S88r:(R"") 5gJrJ(Rms) ~rv(Rms) S8~t(Rms) S81t(Rms) S~i"(RmS) S8~t(RmS) ~t(RmS) S8~i"(RmS) 

.001V .001V .OOIV .01% .01% .01% .01% .01% .01% 

~.~~go ~.i~i~o ff.~fvi~Q ~021%ic& ~0~~5 ~~trc~ ~1%is~8 ~~t~~ ~21~& 
nl\: nl\: nOe nOc nOc 7loc nOe nOc nOe 
O.OSll 0.05Q O.OSQ O.OSll O.OSll o.om o.om O.OSll o.om 
4~.S~J<3-5I8 4~.5'h.3·S/8 4~.S~.~S/8 4!<.5'hJ<3·S/8 4%.S~.3-S/8 4~xS~J<3·S/8 4~x5~J<3·S/8 4'A.5~.~5I8 4~.5'hJ<3·5I8 
~Ibs. 7% Ibs. 7%lbs. 7%lbs. 'PAlbs. 1* Ibs. 7% Ibs. 7l!lbs 7l!lbs. 

(1) Other models available etc.; 3014 outputs, over-voltage. (2) Discounts at various levels. (3) Other voltages and adjustable models available. (4) Approx. 20% increase-output cUllent-cover off. (S) 100 Hz 

SPAR ELECTRONICS, INC. • 7969 ENGINEER ROAD, SAN DIEGO, CALIFORNIA • 714-279-1641 
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SECTION 4000iM,iiij,ffiN 
Here they are . .. the advanced-design 

Power Supply Modules 

Technipower is the industry's most nearly 
complete source for the widest range of 
modu!ar power supplies. 

Prove it yourself. (1) Define your specific 
needs (2) Consull the table to your right. 
See how many model series in the Techni
power line there are which satisfy your needs 
in general terms. (3) If you have our catalog 
691, consull it on the indicated page, and 
you'll probably find the precise item you 
want. (If you don't have our catalog, call Jack 
Pumroy, our sales manager, at 203-438-0333, 
and he'll give you prompt satisfaction.) 

If you're not already familiar with Techni
power's leading position within the industry, 
the following description is definitive: 

Technipower 

Today, the name "Technipower" and "modular 
power supply" are synonymous. This is no acci· 
dent. Nearly a decade ago, a group of seasoned 
power supply people formed Technipower to pro· 
vide the equipment designer with an economical 
alternate - the "Power Module" - to the use 
of costly custom·built or laboratory power sup· 
plies. Offering a wide variety of models and pack· 
aging, combi-ned with fast delivery, "Power 
Module" became an industry word. 

In this catalog you will find an expression of 
the Technipower objective: to provide the largest 
single·source variety of power supplies for OEM 
use - literally thousands of models to meet just 
about any application. 

Throughout the years, Technipower has stood 
not only for that objective, but also for the latest 
in technical advancement. Many advancements 
in the power supply art have been contributed by 
Technipower. A few of the more significant are: 
First silicon semiconductor catalog product line; 
First cataloged power supplies designed to oper· 

ate above lOO"C; 
First manufacturer to offer all·silicon semicon· 
ductors, exclusively; 
First transistorized AC·DC power supply switching 

regulator; 
First commercially offered, AC·DC power supply 

employing transformation and rectification at 
high frequency. 
Technipower is not resting on its achieve· 

ments. Backed by the financial and managerial 
strength of BENRUS, Technipower is moving 
rapidly and in this catalog presents three impor· 
tant forward steps: 
Overvoltage Protection Modules (a technically 

accurate description) featuring protection not 
only against transients but also against power 
supply failure, the major cause of damage to 
IC's; 

DESCRIPTION 

OVER 400 MODELS - UNREGULATED. 

LOWEST COST, SMALLEST SIZE. 
REPLACES PC·SO SERIES. 

REPLACES M·65 SERIES. 
SIZE FOR SIZE, 25 % MORE CURRENT. 

WIDEST VARIETY LINE OF 
CLOSEL Y REGULATED MODULES. 

DUAL OUTPUT MODULES. 

DESIGNED AND QUALIFIED FOR 
EXTREME MILITARY APPLICATIONS-
GROUND SUPPORT AND AIRBORNE. 

POWER MODULE OF THE FUTURE 
- LOW COST, SMALLEST S!ZE WATT. 

50A & 100A "IC" POWER MODULES. 

HIGH CURRENT MODULES FOR 
"BRUTE FORCE" APPLICATIONS. 

PROGRAMMABLE POWER MODULES. 

MINIATURE POINT·OF·LOAD REGULATORS, 

DC CONVERTER OF THE FUTURE 
- HIGH EFFICIENCY AT LOW COST. 

SINE WAVE, LOW DISTORTION TYPE. 

GENERAL PURPOSE SUPPLY FOR 
TEST APPLICATIONS AND LAB. 

ACCESSORY MODULES FOR 
OVER·VOLTAGE PROTECTION. 

The smallest commercia lIy offered Series Regu· 
lator power module - the Pl·80 Series, fea· 
turing new low pricing and offering the latest 
in silicon transistor power modules; 

Major price breakthroughs on the PM·95 military 
power supplies, the Np·80 unregulated power 
supplies, etc. 

2112 See YELLOW SECTION for Local Offices, Phones 

TYPE 
GENERAll Y MODEL 
DESCRIBED SERIES 

NP·80 

" 
~Pl.80 

MC·65 

r----.---

P·80 

DP & 

MODULAR TOP·80 

AC·DC PM·95 
SUPPLIES 

F& 
FD·1l5 

~ 
~~F.80 & 

HFC·80 

HFT·80 

SCR·80 

RA·80 

MODULAR 
CM·95 

DC·DC 
SUPPLlES~ ~CD.95 & 

CDC-95 

MODULAR AC & 
INVERTERS ACD·80 

LAB AC·OC LA·80 SUPPLIES 

OVERVOLTAGE 
frV PROTECTO~ 

eem/1969 
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Available from Technipower 
And now . .. most popular models available from stock! 

ADJUSTMENT 
RANGE 

PERCENT MAXIMUM OUTPUT TYPE OF RATED 
REGULATION OUTPUT VOLTS AMPS WATTS 

UNREGULATED I FIXED I 1000 I 25 I 1000 

152 6 75 

152 30 750 

CLOSELY 325 25 800 
20 REGULATED 

±150 0.5 10 

325 25 800 

325 25 800 

1000 50 360 

50 10 100 1000 
REGULATED 

160 50 2000 

100 160 25 1000 

CLOSELY 
10 24 1.5 35 REGULATED 

50 1000 30 270 

REGULATED 10 120 4.5 500VA 

100 160 25 1000 

BASE 
TEMP 

RATING 
C 

I 80 

80 

65 

80 

80 

95 

115 

80 

80 

80 

80 

95 

95 

80 

80 

PAGE IN 
TECHNIPOWER 
CATALOG 

26 

2 

6 

10 

14 

18 

22 

34 

32 

30 

36 

38 

40 

42 

54 

44 

I 

! 

I 

~ 

I 

I 

Additional information 
contained in our 
catalog: 

Optional Features Pg.48 
Thermal Radiators Pg.56 
Rack Mounts Pg.52 
Mil Qualification Pg.16 
Thermal Data Pg.58 
General Pg. 43 

POWER SUPPLIES 

Technipower, Inc. Benrus Center, Ridgefield, Connecticut 06877 A BENRUS SUBSIDIARY 
eem 11969 See YELLOW SECTION for Local Offices, Phones 2113 
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MMS SERIES 
M:;:: Module 
M :;:: Miniature 3%4 x 

321h2 X 4Y2 
S :;:: Slot Range 

(±10%1 

Model 

MMS-3·1.1 
MMS4·1 
MMS-S-.88 
MMS-6-.82 
MMS-7-.75 
MMS-8-.69 
MMS-IO·.S9 
MMS-12-.53 
MMS-14-.46 
MMS-16-.42 
MMS-20·.3S 
MMS-24-.32 
MMS-28-.26 
MMS-36-.21 
MMS-48-.16 
MMS-100-.08 
MMS-120-.06 
MMS-1S0-.0S 

MCSSERIES 
M:;:: Module 

Nom. 
Yolt. 

3 
4 
S 
6 
7 
8 

10 
12 
14 
16 
20 
24 
28 
36 
48 

100 
120 
150 

C :;:: 3%4 X 42~2 X 
8% 

S :;:: Slot Range 
(±10%) 

Model 

~CS-3-7.S 

MCS-4-7.5 
MCS-S-7.5 
MCS-6-7.S 
MCS-7-7.0 
MCS-8-6.6 
MCS-IO-S.9 
MCS-12-5.3 
MCS-14-4.8 
MCS-16-4.S 
MCS-20-3.7 
MCS-24-3.4 
MCS-28-3.0 
MCS-36-2.4 
MCS48-2.0 
MCS-IOO-1.0 
MCS-120-.87 
MCS-1S0-.70 

2114 

Nom. 
Yolt. 

3 
4 
5 
6 
7 
8 

10 
12 
14 
16 
20 
24 
28 
36 
48 

100 
120 
150 

TODD LABORATORY POWER SUPPLIES 

• .01 % Regulation 
• .5 mV rms ripple 

FEATURES 
• Short circuit and overload 

protection 
• Designed to meet MIL 

environmental specifications 
• All silicon-no heat sink required • Electronic current foldback with 

automatic recovery 
• Repairable 

• 71 degree C operating temperature • No turn·on or turn·off spikes 
or overshoot 

MAX I AT AMBIENT 
500 e 60 0 e 71 0 e 

1.1 1.0 0.8 
1.0 0.9 0.7 

.88 .80 .72 

.82 .75 .60 

.75 . 68 .54 

.69 .63 .50 

.59 .54 .43 

.53 .48 . 38 

.46 .42 .33 

.42 . 38 .30 

.35 .32 . 25 

.32 .29 . 23 

.26 .24 .19 

.21 .19 .15 

.16 .15 .12 

. 08 .07 . 06 

.06 .06 . 05 

. 05 .05 .04 

MAX I AT AMBIENT 
500 e 600 e 71 0 e 

7.5 6.5 4.3 
7.5 6.5 4.3 
7.5 6.5 4.3 
7.5 6.S 4.3 
7.0 6.4 4.3 
6.6 6.0 4.3 
5.9 5.4 4.3 
5.3 4.8 3.8 
4.8 4.4 3.5 
4.5 4.1 3.3 
3.7 3.4 2.6 
3.4 3.1 2.5 
3.0 2.7 2.2 
2.4 2.2 1.7 
2.0 1.8 1.3 
1.0 .94 .75 
.87 .79 .63 
.70 . 64 .51 

Unit 
Price 

69. 
69. 
69 . 
69. 
69 . 
69. 
69 . 
69 . 
69. 
69 . 
69 . 
69 . 
69. 
69. 
69. 
89 . 
89 . 
89. 

Unit 
Price 

135. 
135. 
135. 
135. 
13S. 
135. 
135. 
135. 
135. 
135. 
135. 

135. 
135. 
155. 
155. 
155. 
155. 
155 . 

• Over Voltage protection option 

MAS SERIES 
M:;:: Module 
A :;:: 3%4 X 321h2 X 

6IA 
S :;:: Slot Range 

(±10%1 

Model 

MAS-3-3.7 
MAS-4-3.6 
MAS-S-3.S 
MAS-6-3.4 
MAS-7-3.1 
MAS-8-2.8 
MAS-IO-2.4 
MAS-12-2.2 
MAS-14-2.0 
MAS-16-1.8 
MAS-20-1.4 
MAS-24-1.2 
MAS-28-1.1 
MAS-36-.88 
MAS-48-.70 
MAS-I00-.34 

MAS-120-.28 
MAS-lSO-.23 

MDS SERIES 
M:;:: Module 

Nom. 
Yolt. 

3 
4 
5 
6 
7 
8 

10 
12 
14 
16 
20 
24 
28 
36 
48 

100 
120 
150 

0:;:: 42%2 x 7lh x 
9% 

S :;:: Slot Range 
(±10%1 

Model 

MDS-3-13.1 
MDS-4-13.1 
MDS-5-12.6 
MDS-6-12.4 
MDS-7-12.2 
MDS-B-12.2 
MDS-IO-IO.B 
MDS-12-10.0 
MDS-14-9.0 
MDS-16-8.0 
MDS-20-7.4 
MDS-24-6.7 
MDS-28-6.0 
MDS-36-5.4 
MDS-48-4.1 
MDS-100-1.7 
MDS-120-1.5 
MDS-150-1.1 

Nom. 
Yolt. 

3 
4 
5 
6 
7 
8 

10 
12 
14 
16 
20 
24 
28 
36 
48 

100 
120 
150 

MAX I AT AMBIENT Unit 
500 e 600 e 71°e Price 

3.7 3.4 1.8 99. 
3.6 3.3 1.8 99. 
3.5 3.2 1.8 99. 
3.4 3.1 1.8 99. 
3.1 2.8 1.8 99. 
2.8 2.6 1.8 99. 
2.4 2.2 1.7 99. 
2.2 2.0 1.6 99. 
2.0 1.8 1.4 99. 
1.8 1.7 1.3 99. 
1.4 1.3 1.0 99. 
1.2 1.1 . 88 99 . 
1.1 1.0 .80 99. 
.88 .80 .64 99. 
.70 .63 .50 99. 
.34 .31 .25 119 . 

. 28 . 26 .21 119 . 

.23 .21 .17 119 . 

MAX I AT AMBIENT Unit I 
50 0 e 60 0 e 71°C Price 

13.1 11.8 10.0 205. 

13.1 11.8 10.0 20S. 
12.6 11.3 9.6 205. 

12.4 11.1 9.4 205. 

12.2 10.9 9.3 205. 
12.2 10.9 9.3 205. 
10.8 9.7 8.2 205. 
10.0 9.0 7.6 205. 

9.0 B.l 6.9 215. 

8.0 7.2 6.0 215. 
7.4 6.6 5.7 215. 
6.7 6.0 5.1 215. 
6.0 5.4 4.6 215. 

5.4 4.8 4.1 235. 
4.1 3.7 3.1 235. 

1.7 1.5 1.3 235. 
1.5 1.3 1.1 235. 
1.1 1.0 .85 235. 

TODD PRODUCTS CORP. 

MBS SERIES 
M:;:: Module 
B :;:: 3~ J X 42~2 x 

61,4 
S :;:: Slot Range 

(±10%) 

Model 

MBS-3-S.0 
MBS4-S.0 
MBS-5-S.0 
MBS-6-S.0 
MBS-7-4.6 
MBS-8-4.2 
MBS-IO-3.8 
MBS-12-3.2 
MBS-14-2.8 
MBS-16-2.6 
MBS-20-2.1 
MBS-24-1.8 
MBS-28-1.5 
MBS-36-1.2 
MBS-48-1.0 
MBS-IOO-.SO 
MBS-120-.42 
MBS-1S0-.34 

MES SERIES 
M:;:: Module 

Nom. 
Yo It. 

3 
4 
5 
6 
7 
8 

10 
12 
14 
16 
20 
24 
28 
36 
48 

100 
120 
150 

E:;:: 42%2 X 71/ 2 X 
11o/J.6 

S :;:: Slot Range 
(±10%1 

Model 

MES-3-22 
MES-4-21 
MES-5-20 
MES-6-19 
MES-7-18.5 
MES-8-1B 
MES-1O-16 
MES-12-15 
MES-14-14 
MES-16-13 
MES-20-12 
MES-24-11 
MES-2B-IO 
MES-36-8 
MES-48-6 
MES-lOO-2 
MES-120-1.7 
MES-150-1.4 

Nom. 
Yolt. 

3 
4 
5 
6 
7 
8 

10 
12 
14 
16 
20 
24 
28 
36 
48 

100 
120 
150 

28 LAUREL ST., HICKSVILLE, N. Y. 11801 - (516) 822-0784 

See YELLOW SECTION for Local Offices, Phones 

MAX I AT AMBIENT Unit 
500 e 60 0 e 71°e Price 

5.0 4.5 2.9 115. 
5.0 4.5 2.9 115. 
5.0 4.S 2.9 liS. 
5.0 4.5 2.9 115. 
4.6 4.2 2.9 115. 
4.2 3.8 2.9 115. 
3.8 3.5 2.8 115. 
3.2 2.9 2.3 115: 
2.8 2.6 2.1 115. 
2.6 2.4 1.9 115. 
2.1 1.9 1.5 115. 
1.8 1.6 1.3 115. 
1.5 1.4 1.1 115. 
1.2 1.1 . 88 135 . 
1.0 .91 .73 135. 
.50 .46 . 37 135 . 
.42 .38 .30 135 . 
.34 .31 . 25 135 . 

MAX I AT AMBIENT Unit 
500 e 60 0 e 71°e Price 

22.0 19.7 16.8 265. 
21.0 18.9 16.1 265. 
20.0 18.0 15.3 265. 
19.0 17.1 14.5 265. 
18.5 16.6 14.1 265. 

18.0 16.2 13.7 265. 
16.0 14.4 12.2 265. 
15.0 13.5 11.5 265. 
14.0 12.6 10.7 265. 
13.0 11.7 9.9 265. 

12.0 10.8 9.2 265. 
11.0 9.9 8.4 265. 
10.0 9.0 7.6 265. 

8.0 7.2 6.1 265. 
6.0 5.4 4.6 295. 
2.0 1.8 1.5 295. 
1.7 1.5 1.3 295. 
1.4 1.2 1.0 295. 

eem /1969 



MFS SERIES RAS SERIES RBS SERIES 
M=Module R = Rack R = Rack 
F=42%2X7¥2 x A = 3'12" Panel B= 51,4" Panel 

16¥2 Height Height 
S = Slot Range S = Slot Range S = Slot Range 

(±lD%1 (±lD%1 (±lD%1 

Nom. MAX I AT AMBIENT Unit Nom. MAX I AT AMBIENT Unit Nom. MAX I AT AMBIENT Unit 
Model Volt. 50°C Gooe 71°C Price Model Yolt. 50°C GOoe 71°C Price* Model . Volt. 500C GOoe 710C Price' 

MFS-3-33 3 33.0 29.0 25.0 315. RAS-3-45 3 45 40 34 445. RBS-3-80 3 80 72 61 570. 
MFS-4-32 4 32.0 28.8 24.5 315. RAS-4-45 4 45 40 34 445. RBS-4-80 4 80 72 61 570. 
MFS-5-31 5 31.0 27.8 23.6 315. RAS-5-45 5 45 40 34 445. RBS-5-SO 5 80 72 61 570. 
MFS-6-30 6 30.0 27.0 23.0 315. RAS-6-45 6 45 40 34 445. RBS-6-80 6 80 72 61 570. 
MFS-7-29 7 29.0 26.1 22.2 315. RAS-I0-30 10 30 37 22 445. RBS-IO-55 10 55 49 42 570. 
MFS-8-28 8 28.0 25.2 21.4 315. RAS-12-30 12 30 37 22 445. RBS-12-55 12 55 49 42 520. 
MFS-I0-24 10 24.0 21.6 18.3 315. RAS-15-25 15 25 22 19 445. RBS-15-45 15 45 40 34 520. 
MFS-12-21 12 21.0 18.8 16.0 315. RAS-24-20 24 20 18 15 445. RBS-24-30 24 30 37 22 520. 
MFS-14-19 14 19.0 17.1 14.5 315. RAS-28-20 28 20 18 15 445. RBS-28-30 28 30 37 22 520. 

MFS-16-16.5 16 16.5 14.8 12.5 315. 
MFS-20-15.2 20 15.2 13.7 11.6 315. 'Meters on front panel-add $30.00. 

MFS-24-14 24 14.0 12.6 10.7 315. NOTES: 1. Ratings are for 47 to 65 Hz input. Contact factory for 400 Hz operation. 

MFS-28-13 28 13.0 11.7 9.9 315. 2. OVervoltage protection available incorporated within the unit-add $90.00. 

MFS-36-10.4 36 10.4 9.3 7.9 315. 
MFS-48-7.7 48 7.7 6.9 5.9 315. 
MFS-I00-3.3 100 3.3 2.9 2.5 345. 
MFS-120-3 120 3.0 2.7 2.3 345. 
MFS-150-2.2 150 2.2 1.9 1.6 345. 

INPUT: 105-132 Volts ac 47·420 Hz. 
OUTPUT: Floating, isolated from ground, 300 Vdc max. 
REGULATION: LINE: .01 % or 1 mV whichever is greater, for rated input 

line voltage changes. 
LOAD: .01 % or 1mV whichever is greater, for no·load to full load 
change at any output within specification. 

RIPPLE: Less than .5mV rms, 5 mV Peak to Peak (to 10 MHz) (50·60 Hz). 
STABILITY: .02% or 10 mY, whichever is greater, for 8 hrs., after 30 

min. warmup. Measured at constant input line, load and ambo temp. 
TEMPERATURE COEFFICIENT: (.02% + 100 uV)/Deg. C. 
TEMPERATURE RANGE: OPERATING: -20 to +71 Deg. C. (see power 

rating chart). 
NON·OPERATING: -55 to +85 Deg. C. 

RECOVERY TIME: 50 microseconds to within 50 mV of regulation spec 
for no· load to full-load change. 

REMOTE PROGRAMMING: RESISTANCE: 1000 ohms/volt. 
VOLTAGE: 1 volt/volt. 

REMOTE SENSING: The amplifier is capable of compensating for a 1 
volt load lead loss and still maintain regulation at the load. An addi· 
tional 1 volt is available at the output if local sensing is used. 

Nom. MAX I AT AMBIENT Unit 
Model Yolt. 500C 600C 71 °e Price 

MMD-12/12-.13/.13 ±12 .13 .12 . 095 99 . 
MMD-15/15-.11/.11 ±15 .11 .10 . 08 99 . 
MAD-12/12-.55/.55 ±12 .55 .50 .40 140 . 
MAD-I 5/15-.47 / .47 ±15 .47 .44 .34 140. 
MBD-12/12-.8/~8 ±12 .80 .72 .57 160. 
MBD-15/15-.67 / .67 ±15 .67 .62 .50 160. 

OVERLOAD PROTECTION: Fixed, automatic electronic current foldback 
limits output current for overload and short circuit conditions. Auto· 
matic recovery upon removal of fault conditi,on. 

THERMAL PROTECTION: Self· resetting thermostat turns supply off for 
excessive ambient. 

OVERVOLTAGE PROTECTION (OPTIONAL): Adjustable overvoltage pro· 
tection, mounts externally, 

MODE OF OPERATION: Constant voltage with automatic current fold· 
back. 

CONTROLS: Recessed screwdriver adjust over output range. 
CONNECTIONS: Barrier strip. 

MIL SPECS, DESIGNED TO MEET THE FOLLOWING: 
RFI MIL·I·16910 
Vibration MIL·T·4807A 
Shock MIL·E·4970A Proc. 1 & 2 
Humidity MIL·STD·81O Method 507 
Temp. Shock MIL·E·5272C(ASG) Proc. 1 
Altitude MI L·E·4970A Proc 1 
Marking MlL·STD·130 (Component Board), 
Quality MTL·Q·9858 
Transformers MIL·T-27B Grade 6, Class S 
Wire MIL·W·16878 
Fungus Nutrients: None used 

Negative output tracks positive output to within ±30 mY. 
INPUT: 105·132 Vac, 47·420 Hz. 
OUTPUT: Common return floating off ground to max of 300 Vdc. 
REGULATION: LINE: 0.1 % for rated input line voltage changes. 

LOAD: 0.1 % no load to full load. 
RIPPLE: Less than 0.5 mV rms. 
STABILITY: 0.2% for 8 hrs. after warm·up measured with all other 

parameters constant. 
TEMPERATURE COEFFICIENT: .02%/'C 
TEMPERATURE: OPERATING: -20' to 71'C 

NON·OPERATING: -55' to 85'C 
RECOVERY TIME: Less than 50 I'sec to 20 mY. 
SHORT CIRCUIT PROTECTION: Auto reset current foldback. 
REMOTE SENSING: Maintains regulation afload. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2115 



SECTION 4000 m"ih,ffiD 

TODD LABORATORY POWER SUPPLIES 

Constant Voltage/Constant 

HAD SERIES 
V:! Rack 
Two Output Dual Range 

Output 
Voltage Current 

Model (dc) (A) 
Unit 
Price 

HADlS/IS #1 0-15 at 1.25 189. 
2.5/2.S or 

0-7 at 2.5 

#2 0·15 at 1.25 
or 

0-7 at 2.5 

HAD50/50· #1 0·50 at O.S 189. 
1/1 or 

0·20 at 1.0 

#2 0·50 at 0.5 
or 

0-20 at 1.0 

HBW SERIES 
1h Rack 
High Power 

SPECIFICATIONS 

INPUT: 105·132 Volts ac, 47 to 65 Hz. 

OUTPUT: Floating, Isolated from ground up 
to 300 Vdc max. 

CONSTANT VOLTAGE MODE 
REGULATION: LINE: 0.01 % or 1 mV which· 

ever is greater for rated line voltage 
changes within specifications. 
LOAD: 0.01 % or 1 mV no load to full load 
at any output within specifications. 

RIPPLE: Less than 0.5 mV rms, less than 
2 mV Peak to Peak (to 10 MHz). 

STABILITY: 0.02% or 10 mV for 8 hours after 
warm up. Measured at constant line, load 
and ambient temperature. 

TEMPERATURE COEFFICIENT: (0.02% + 
100 uV)/·C. 

OPERATING TEMPERATURE RANGE: a· 
to 50·C. 

RESPONSE TIME: 50 I'sec. 

SHORT CIRCUIT & OVERLOAD PROTECTION: 
Front panel control adjusts current limit 
from approx. 1 % to maximum. 

REMOTE PROGRAMMING: Available on all 
units at approximately 100 ohms/volt, or 
by voltage ratio of volt/volt. (Open pro· 
gramming leads will cause voltage to rise 
above rating). 

GENERAL SPECIFICATIONS 
PROTECTION: AC power line fused for input 

protection. 

CONTROLS: Coarse and fine voltage, and cur
rent control located on front panel. 

METERS: QAD and HAD Models: A single 
meter for each output with slide switch to 
read current, and full range voltage. (2% 
F.S.) QBW and HBW Models: Voltmeter and 
ammeter mounted on front panel (2% 
F.S.). 

REMOTE SENSING: The amplifier is capable 
of compensating for a 1 volt load lead loss 
and still maintain regulation at the load. An 
additional 1 volt is available at the output 
if local sensing is used. 

FAST PROGRAMMING: Voltage can be pro· 
grammed either up or down at rate of 10 
mV /microsecond. 

CONSTANT CURRENT MODE 
CURRENT RANGE: Adjustable by front panel 

control from 1 % to maximum rating. 

VOLTAGE COMPLIANCE: a to maximum rat· 
ing. 

REGULATION: LINE: 0.4% of I max. for 105 
to 132 Vac line change at any output with· 
in rating. 
LOAD: 0.1 % of I max. over rated com· 
pliance range. 

RIPPLE: .1 % rms .2% Peak to Peak to 10 
MHz. 

STABILITY: .1 % of rated current for 8 hours, 
after warm up, measured with all param
eters held constant except time. 

TEMPERATURE COEFFICIENT:.1 % I max;oC. 

REMOTE PROGRAMMING: (Available on QBW 
and HBW Series) 1000 ohms equal to 
maximum current. 

SIZE AND WEIGHTS 

Approx. 
Model H x W x D Weight 

QAD 4%" 4" 9'12" 9 Lbs. 

QBW 4%" 4" 16',4 " 18 Lbs. 

HAD 4%" 7'1'\'" 9'12" 16 Lbs. 

HBW 4%" 71 716 1
' 16%" 33 Lbs. 

Constant Voltage/Constant Current 

QAD SERIES 
% Rack 
Dual Range 

Output 
Model Voltage (dc) Current (A) 

QADlS·2.5 o to 15 o to 1.25 
or 

o to 7 o to 2.5 

QADSO·l o to 50 o to 0.5 
or 

o to 20 o to 1 

QADI00·.5 o to 100 o to .25 
or 

o to 50 o to.5 

Constant Voltage/Constant 
Current 

QBW SERIES 
% Rack 
Single Range 

Model 

QBWI0-5 

QBW20·3 

QBW40.2 

Output 
Voltage (dc) Current (A) 

o to 10 o to 5 

o to 20 o to 3 

o to 40 o to 2 

99. 

99. 

129. 

Unit 
Price 

159. 

159. 

159. 

TODD 5·YEAR POWER SUPPLY 
WARRANTY-PARTS AND LABOR 

Todd Products warrants all equipment it 
manufactures to be free from defects in mao 
terial and workmanship, and that it will meet 
its performance specifications for a peri"od of 
5 years after original shipment to the pur· 
chaser or to the user if originally sold as an 
OEM item. Our obligation under this warranty 
is limited to repairing or replacing any instru· 
ment which shall be returned to us, or any 
authorized field service depot, with transpor
tation charges prepaid, prove after our exam
ination to be defective. 

We reserve the right to include design 
changes, and modifications at any time with
out notice, and without incurring any obliga
tion to make such changes to instruments 
previously sold, and to discontinue instru· 
ments without notice. 

This warranty is in lieu of all other obligations 
or liabilities expressed or implied, and spe
cifically excludes all liability for consequential 
damages or costs. 

All prices are FOB, Hicksville, N.Y. Prices and speCifications are subject to change without prior notice. 

TODDPRODUCTSCOR~ 
28 LAUREL ST., HICKSVILLE, N. Y. 11801- (516) 822·0784 
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i4§.iiij'ffid SECTION 4000 
TUNG-SOL PO\NER SUPPLIES 

Standard units that meet a lat af special requirements 

Miniaturized power supply available in four mOdels that 
provide 28VDC at 25, 50, 100 or 200 amps. All operate from 
120/208 v, 47-65 Hz, 3-phase, 4-wire AC inputs. 

Transmitter-receiver power supply. Eleven different out
puts, remotely controllable. Meets MIL-E-16400. 

Highly regulated, multiple output: -24 VDC @ 10 A; -10 
VDC @ 10 A and +10 VDC @ 6A. Meets MIL-E-.16400. 

TUNG·SOL® 
TUNG-SOL DIVISION 

Wagner Electric Corporation 
630 W. Mt. Pleesant Avenue. livingston, N. J. 07039 

TWX: 710-994-4865 Phone: (201) 992-1100; (212) 732-5426 

4!lReg. T.M. Wagner Electric Corporation 

Ground power supply providing 28 VDC at 100,200, 300, or 
400 amps from input power of 400 cps, 200V. RFI per MIL
E-55301 and Environmental per MIL-E-5272. 

Convection cooled, high voltage regulated airborne power 
supply. Output: 200A at 28 VDC. Regulation: 8% at 200V. 

Three phase line regulator and power supply. Multiple AC
DC regulated outputs at 13.5 and 25A. Meets MIL-T-21200C. 

Tung-Sol has engineered an extensive line of production 
power supplies that meet requirements not covered by the 
usual off-the-shelf types. In-house capability in circuitry, solid 
state devices, vital components and packaging, is coupled 
with thorough field experience. As a result, Tung-Sol is pro
ducing custom-performance units at prices competitive to 
less precise types. Why not make your own comparison. 
Describe your requirements. Our recommendations may result 
in a better device, a lower price, or both. 

eem 11969 See YELLOW SECTION for Local Offices, Phones 2117 



HIGH,PERFORMANCE INVERTERS, 
CONVERTERS & FREQUENCY CHANGERS 

Topaz stati.c inverters, frequency changers, DC-DC converters and 
uninterruptible power systems are in use throughout the world. Ap
plications are found wherever quality AC power is needed from DC or 
"rough" variable sources. Patented designs, which combine in-house 
transformer and electronic capabilities, contribute to the high quality 

and reliability of Topaz products. The use of solid-state components, can· 
vection cooling, versatile protection circuits, rugged construction and 
power transistors rather than SCRs (for minimum RFil in most stand
ard products, assures maximum efficiency and fre·edom from com
ponent fai lure. 

GW SERIES 

DC-to-AC INVERTERS 
SINE WAVE OUTPUT 
General Specifications 

Regulation - Frequency: ±.05% for all models 
shown (ot1 % also available, all models). Out
put Voltage: ±5% for all sinewave models 
with any combined change in line and load. 
Harmonic Distortion-Less than 3% at full 
load. 
Efflciency-70% nominal 
Protection Against-Reversed input polarity; 
Overloaded or shorted output; Input over-and 
under-voltage; Automatic current limiting above 
rated VA.· 
External Sync-Output frequency can be syn
chronized with sinewave or pulses-all models. 
Construction-All-transistorized for low RFI; 
Rack or portable (add suffix "0") models 
available. . 
Environmental-Temperature-Operating: -20°C 
to +50oC; storage: -40oC to SooC; Shock 
and Vibration: Suitable for all mobile uses. 

2118 

G SERIES 

General Specifications 
Same as "GW" Series above. 

12 or 24 VDC 
(Dual-Input) 

MODELS 
(11-15 or 22-30 

VDC inputs) 
Also available for 
24-32 VDClnput 

RACK MODEL NO. 
(Request GWD for 
portable version) 
125 GW-12-24-60 
250 GW-12-24-60 
500 GW-12-24-60 

1000 GW-12-24-60 
1500 GW-12-24-60 
2000 GW-12-24-60 
2500 GW-12-24-60 
3000 GW-12-24-60 
4000 GW-12-24-60 

SINE WAVE 
OUTPUT 

Power Volts AC 
VA 60 Hz 
125 115 
250 115 
500 115 

1000 115/230 
1500 115 
2000 115/230 
2500 115 
3000 115/230 
4000 115/230 

INPUT Amperage 
(No load to full load) 

@12 VDC @24 VDC 
4- 18 2 - 9 
8- 32 4 - 16 

15- 60 7.5- 30 
22 - 120 11 - 60 
38 - 180 19 - 90 
44 - 240 22 - 120 
60 - 300 30 - 150 
70 - 360 35 - 180 
90 - 480 45 - 240 

Full 
Load 
Eff. 
60% 
60% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 

HEIGHT 
Inches 
Overall 

All units 
19" wide Wt. 
x13'12" Net 
deep (Lbs. 
5lf4 30 
5lf4 39 
8'¥4 70 
8'¥4 95 

17'12 165 
17'12 190 
26lf4 260 
26V4 285 
35 380 

48 VDC MODELS (42-56 VDC input) - Same outputs and specifications as table above. 
Model Designations: 125 GW-48-60, etc. 

125 VDC MODELS n05-140 VDC input) --:- Same outputs and specifications as table above. 
Model Designations: 125 GW-125-60, etc. 

12 or 24 VDC (Dual-Input) MODELS Ul-15 or VDC input) - Same outputs a"d specifications as 
in 60 Hz table above. Model Designations: 125 GW-12-24-400, etc. Also: 24-32 VDC Input. 

48 VDC MODELS (42-56 VDC input) - Same outputs and specifications as table above. 
Model Designations: 125 GW-48-400, etc. 

125 VDC MODELS n05-140 VDC input) - Same outputs and specifications as table above. 
Model Desi ions: 125 GW-125-400etc. 

400 Hz models are mate 

50 Hz versions available for all ratings and inputs shown in table above, with outputs 80% of· 
listed VA. 

OUTPUT I NPUT Amperage Full DIMENSIONS Net 

DC-to-AC MODEL Power Volts AC (No load to full load) Load Inches Overall wt_ 
NUMBER VA 60 Hz 1@12 VDC @24 VDC Eft. (HxWxD) {Lbs. 

INVERTERS 250 G-12-24-60 250 125 3-25 1.5 -12.5 80% 8'¥4x19x4'12 20 

Square Wave 250 GO-12-24-60 250 125 3-25 1.5 -12.5 80% Mobile Mount 20 

Output 4'12x8'12x10 
500 G-12-24,60 500 125 6-50 3 -25 84% 51f4x19xll 40 
500-GO-12-24-60 500 125 6-50 3 -25 84% 51f4xl9x1 ' 40 

50 Hz versions also available, with "-50" Model Number suffix 

I RACK MODEL NO.' OUTPUT RACK Net 1l\~\ (Request FWD for Power Volts Frequency HEIGHT wt_ 

FREQUENCY 
I portable version) VA AC Hz I nches Overall (Lbs.) 

CHANGERS 125 FW-60 125 115 60 51f4 38 

250 FW-60 250 115 60 51f4 47 

Sine Wave 
500 FW-60 500 115 60 83/4 80 

1000 FW-60 1000 115/230 60 8'¥4 110 

Output 2000 FW-60 2000 115/230 60 17'12 220 
3000 FW-60 3000 115/230 60 261f4 330 

4000 FW-60 4000 115/230 60 35 440 

50 Hz and 400 Hz versions also available in all ratings, with "-400" & "-50" Model No. suffixes. 

(Note: 400 Hz models are approximately 1f4 lighter than 60 Hz models.) 

See YELLOW SECTION for Local Offices, Phones eem/1969 



CUSTOM-DESIGNED INVERTERS, CONVERTERS AND NOISE-SUPPRESSION EQUIPMENT 

Topaz maintains an engineering department of power conversion 

specialists who are eager to design to your special requirements. 

12-24 VOLT DC-DC CONVERTERS 

Operates 24-28 volt military from standard commercial 
vehicles. 

Input: 12-15 VDC 
Output: 24-28 VDC 
Output Power: 360 VA continuous inereased starting current for 

incandescent lamp loads. 
Topaz Brochure 69-1 describes standard 250, 500, 1000 and 2000 watt 
DC-DC converters which provide DC output voltages from 1 volt to 200 
KV from 12, 24, 28, 32, 48. 125 or 250 VDC inputs. 

ULTRA-ISOLATION TRANSFORMERS 
AND POWER LINE FILTERS 

A broad line of noise-suppression equipment-including power filters 
and line conditioners-is offered by Topaz. Units provide clean, noise
free power for sensitive equipment . . . isolate noisy devices from 
noise-sensitive equipment . . . and provide effective electrostatic 
shielding. The equipment incorporates the most advanced techniques 
of filter design and a unique double-box electrostatic shield. Ratings 
of 125 VA to 20 KVA are avai lab Ie. Request Brochure 69-3. 

eem/1969 

Shown below are typical examples of products created to solve cus

tomers' problems. 

UNINTERRUPTIBLE 
POWER SYSTEMS 

Power systems which do not turn 
off-even for a fraction of a cycle 
-when the power line fai Is are 
custom-designed by Topaz to 
specific customer requirements. 
They consist of an AC-to-DC power 
supply and battery charger, bat
teries, and a Topaz DC-to-AC inver
ter. Batteries in the systems under
go steady trickle charging and 
periodic equalizing. Topaz will be 
pleased to custom design your 
"NO-BREAK" System or provide 
a minor modification of an existing 
design to meet your requirements. 
Request Brochure 69-2. 

HF SERIES 
LIGHTWEIGHT 

"THIRD GENERATION" 

lcf> and 3cf> DC-to-AC INVERTERS 
and FREQUENCY CHANGERS 

FROM 2 TO 15 KVA 
WITH IMPROVED PERFORMANCE 

For applications where weight is critical and multiple output fre
quencies are important, Topaz announces a new series of extremely 
lightweight inverters. High-frequency carriers are employed to handle 
the power, thereby drastically reducing the size of the system. For 
example, a standard 50 Hz 3.2 KVA inverter weighs 380 Ibs.; a 3.5 
KVA "Third-Generation" inverter with switch-selectable 50, 60 or 400 
Hz output weighs only 95 Ibs. DETAILS ON REQUEST. 
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miniature regulated DC-DC power supplies 

1 watt DC-DC regulated power supplies 9583 series 
ELECTRICAL CHARACTERISTICS -;T=YP"'"ICA:-:-L""'CH"""AR""A""CT""ER""IST""IC"S ----

fA = +25°C, V!II = 28 Vdc, Load = Full (1 Watts), VOU! = Nominal, 
(Unless otherwise noted) 

Model Output Regulation (Vdc) 

Temp. 
-55'C 

Ripple Line to 
oltage urrent 11) IV,"=25 Load 100'C, 
IVde) ImA) IVp-p) to 31 Vde) (1f2 to Full) Case) 

9583 Nom. Max. Typ. Typ. Max. Typ. Max. Typ. 

101 3 330 .020 .025 .035 .098 .1l0 0.09 
102 ;.5 l~~ .015 035 .045 .1l0 .130 0.15 
103 .025 .035 .045 .150 .165 0.23 

104 10 100 .030 .045 .055 .210 .230 0.30 
105 15 67 .050 .075 .085 .250 .275 0.45 
106 30 33 .050 .135 .160 .440 .480 0.90 

107 50 20 .030 210 .225 .800 .850 1.50 
108 75 13 .020 .300 .350 1.20 1.60 2.25 
109 100 10 .150 .390 .420 1.30 1.60 3.00 

110 150 6.7 200 .670 .750 2.60 3.10 4.50 
III 300 3.3 .225 1.20 1.70 4.00 5.50 9.00 
112 500 2.0 .300 2.00 2.60 6.00 8.00 15.0 

113 750 1.3 2.4 lOO 3.50 19.0 21.0 22.5 
114 1000 1.0 lO 4.00 5.00 24.0 26.0 30.0 
115 1500 0.67 21 6.00 7.50 40.0 50.0 45.0 

116 2000 0.50 25 9.50 10.5 68.0 75.0 60.0 
117 2500 0.40 20 10.0 13.0 68.0 75.0 75.0 
1I8 3000 0.33 25 12.0 15.0 68.0 75.0 90.0 
121 ±15 ±33 .010 .060 .090 .250 .280 0.30 

NOTES, 
(1) Filter in Positi ... e Leg, for negative filter prefix part # with "N" 
(2) Minimum load =30 mW 
(-3) Input terminals shorte~ to case, output terminals shorted 
(4) Reverse polarity protection provided to 50 Vdc. 

COlltact factory for overload, short circuit, overvoltage, EMI (Mil· 
1-6(81), Surge IMll-STD-704), Environmental IMll·E-5400), etc., 
protection. 

3 watt DC-DC regulated power supplies 9567 series 
ELECTRICAL CHARACTERISTICS 
TA = +25°C, Yin = 28 Ydc, Load = Full (3 Watts), V<>ut = Hominal, 
(Unless otherwise noted) 

Mod,l Output Regulation (Vdc) 
Temp. 

1-55°C 
Ripple Line to 

Volt.ge Current (1) IV," = 25 to load 100'C, 
IVde) ImA) IVp-p) 31 Vde) IY, to Full) Case) 

9567 Nom. Max. Typ. Typ. Max Typ Max. Typ. 

101 3 1000 0.06 .016 .025 .145 .165 0.45 
102 5 600 0.05 .026 .035 .170 .210 0.10 
103 7.5 400 0.08 .036 .045 .200 .260 0.15 
104 10 300 0.20 .045 .055 .220 .265 0.20 
105 15 200 0.06 .060 .080 .360 .410 0.30 
106 30 100 0.15 .130 .175 .425 .500 0.60 
107 50 60 0.10 .220 .270 .600 .700 1.0 
108 75 40 0.38 .300 .350 .900 1.20 1.5 
109 100 30 0.20 .450 .550 1.00 1.30 2 
110 150 20 0.25 .650 .850 1.50 1.75 3 
III 300 10 0.60 1.25 1.75 lOO 3.60 6 
112 500 6 0.45 2.20 3.00 4.50 5.20 10 
113 750 4 0.50 3.00 4.00 16.0 19.5 15 
114 1000 3 0.55 4.00 5.50 16.5 20.0 20 
115 1500 2 13.0 6.50 9.00 43.0 55.0 30 
116 2000 1.5 15.0 8.00 10.0 39.0 55.0 40 
117 2500 1.2 12.0 10.0 13.5 45.0 55.0 50 
1I8 3000 1.0 310 12.5 17.0 130 160 60 
1I9 4000 0.75 2B.0 17.0 21.0 145 165 BO 
120 5000 0.60 45.0 20.0 32.0 40 70 100 
121 ±15 ±100 0.09 .060 .090 .350 .410 0.30 
122 "'25 "'60 0.03 .100 .130 .500 .600 0.50 
123 "'50 "'30 0.01 .200 .300 1.00 1.25 1.00 
124 "'100 "'15 0.05 .400 .500 1.50 2.00 2.00 

NOTES, 
(l) Filter in positive leg, for negative filter prefix part # with "N" 
(2) Minimum load = 100 mW 
(3) Input terminals shorted to case, output terminals shorted 
(4) Reverse polarity protection provided to 50 Vdc 

Contact factory for overload, short circuit, overvoltage, EMI (MIL· 
1-618l), Surge IMll-STO-704), Environmental IMll-E-5400), etc., 
protection. 

Specification Condition Typical Units 
Output Volt. Nom. Model No. 3 to 3000, 

±15 Vde 
Output Volt.Adj. 

% NormalOper. - ±10 
Exteflded Derate to If3 Pow -40 % --

Duput Current, 330 to 
Full Load Model No. 0.33 mA --

Line Regulatiofl In - 25-31 Vdc 0.5 % 
Load Regulation 1/2 to Full Load 3 % 
Tern. Coefficieflt 55 to 

+lOO°C, Case 0.02 %/'G 
OutiiUtffijiple (1) Model No. 0.6 %p-p 

Ripple Frequency ±20% Tol. 10 KHz 
Efficiency Nom. Vln & 

Vout, Full load 41 % 
Iflput Current Mifl. Load 

=30mW 27 rnA 
Input Current Full Load 87 mA 
Case Temp. Rise Full load, 

Free Air, 25°C +5 'e 
Protection (4) Reverse Polarity 50 ___ ~ 
Weight Fully Eneap. 2.4 oz. 
Volume - 1.6 IN' 
Deratiflg To 100°C Case None Req'd -

OPERATING Absolute 
RATINGS aminal Maximum Units 

Input Voltage Range 25·31 Vdc 
Input Voltage, 

Continuous (4) 28 31 Vdc 
Input Voltage, 1 Sec. 

50 Vdc Max, -
load (2) - I Watts 
Operating Temp. 

Range, ·Case (Te) - -55 to +100 'e 
Storage Temp. Range - 1-55 to +150 ·e 
Isolation Voltage {3l 

Models 
101-1I4, 121 - 1000 Vdc 

Models 115-118 - 3000 Vdc 

TYPICAL CHARACTERISTICS 
SpeCification Condition Typical Units 

Output Volt. Nom Model No. 3 to 5000, 
'15todOO Vdc 

Output VoltAdj. 
NormalOper. - ±10 % 
Extended Derate to lhPow. -40 % 

Output Current, 1000 to 
Full Load Model No. 0.60 mA 

Line Regulation Vln _ 25-31 Vdc 0.5 % 
Load Regulation 1/2 to full load 3 % 
Temp. Coefficient 55°C to 

+ 100°C, Case 0.015 ,I'e 
Output Ripple Il} Model No. 0.9 %p-p 
Ripple Frequency ±20% Tol. 6 KHz 
Efficiency Nom. Vln & 

VO"', Full Load 50 % 
Input Current Min. Load 

= 100 rnW 38 mA 
I nput Current Full Load 210 rnA 
Case Temp. Rise Full Load, 

Free Air, 25°C +25 ·e 
Protection (4) Reverse Polarity 50 Vdc 
Weight Full Encap. 4.0 oz. 
Volume 2.7 IN' 
Derating To +55°C Case None Req'd -

OPERATING Absolute 
RATINGS Nominal Maximum Units 

Input Voltage Range 25-31 - Vdc 
Input Voltage, 

Continuous (4) 28 31 Vdc 
Input Voltage, 1 

Sec. Max. - 50 Vdc 
load (2) - 3 Watts 
Operating Temp. 

Range Case ITo) - -55 to +100 'e 
Storage Temp. Range - r-55 to +150 'c 
Isolation Voltage (3) 

Models 10l-114, 
121-124 - 1000 Vdc 

Models 115-120 - 5000 Vdc 

TRANSFORMER· ELECTRONICS COMPANY. P.O. BOX 910 • INDUSTRIAL PARK. BOULDER, COLORADO 80302 • TELEPHONE 442-3837 • TWX 910-940-3246 

2120 See YELLOW SECTION for Local Offices, Phones eem/1969 



I 

All dimensions in inches 

%jf'·:m? 

CASE MAll.-
EXTRUDED ALUMINUM 
FINISH·BLACK ANODIZE 

(PER MIL·A·B625) 

L ••• l 
0313 

DOl> ""TO 
HOLES",", 

""007wn' .. _e"_w,,, _c", ... 

'44,iiijlffid SECTION 4000 

miniature regulated DC-DC power supplies 

6 watt DC·DC regulated power supplies 9589 series 

ELECrRICAL CHARACTERISTICS 
TA = '+-25°C, Vln::::: 28 Vdc, Load = Full (6 Watts), V,,"t ;:::: Nominal, 
(unless otherwise noted) 

Model Output Regulation (Vdc) 

Temp 
(-55·C 

Ripple Line \,+ 
Voltage Current (Vp-p) Vin=25 to Load 100·C) 

9589- (Vdc) (rnA) (1) 31Vdc) (y, \, Full) case 
Nom. Max. Typ. Typ. Mall. Typ. Max. Typ. 

102 5 1200 .050 .003 .005 .150 .230 .075 
103 7.5 800 .060 .003 .006 .200 .300 .113 
104 10 500 .120 .003 .006 .240 .325 .150 

105 -15 400 .090 .005 .013 .260 .380 .225 
106 30 200 .090 .010 .016 .350 .450 .450 
107 50 120 .250 .015 .025 .700 .850 .750 
)08 75 80 .430 .030 .050 1.00 1.50 1.13 
109 100 60 .600 .040 .065 1.10 1.60 1.50 
110 150 40 .900 .050 .070 1.50 2.00 2.25 
111 300 20 1.80 .100 .125 2.75 4.00 4.50 
112 500 12 2.50 200 .250 5.00 7.00 7.50 
113 750 8.0 4.10 .200 .250 7.00 11.0 11.3 
114 1000 6.0 6.0 .450 .700 12.5 17.0 15.0 
115 1500 4.0 9.0 .500 1.25 35.0 45.0 22.5 
116 2000 3.0 12.0 1.25 2.00 35.0 45.0 30.0 
117 2500 2.4 15.0 1.40 2.00 50.0 75.0 38.0 
118 3000 2.0 18.0 1.50 3.00 85.0 100 45.0 
119 4000 1.5 24.0 1.60 2.20 105 125 60.0 
120 5000 1.2 30.0 3.00 5.00 125 165 75.0 
121 ±15 "'200 .090 .005 .012 250 .300 .225 
122 ±25 ±120 .120 .007 .012 .410 .500 .38 
123 :!:::50 ±6D .300 .025 .050 .800 1.10 .75 
124 ±100 ±30 .500 .025 .060 l.7D 2.20 1.50 

MOTES, 
(1) Filter in positive leg, for negative filter prefix part # with "N" 
(2) Minimllm Load:::: 200 mw 
(3) Input terminals shorted to case, output terminals shorted 
(4) Reverse polarity protection provided to 50 Vdc 

Contact factory for Overload, Short Circuit 
Oller voltage, EMI (MIL-I-6181), Surge (MIL-STO-704), [rwiron-
mental (Mll-E-5400), etc., protection. 

10 watt DC·DC regulated power supplies 9584 series 

ELECTRICAL CHARACTERISTICS 
T ... :::: -i-25°C, Vln = 28Vdc, Load = Full (10 Watts), Vout = 
Nominal, {unless otherwise noted) 

Model Output Regulation (Vdc) 

Temp 
(-55'C 

Ripple line \,+ 
Voltage Current (1) (Vin=25 tv Load 100'C) 

9584- (Vdc) (rnA) (Vp-p) 31 Vdc) (112 to Full) case 

Nom. Mal, Typ- Typ. Max. Typ. Max. Typ. 

102 5 000 .030 .003 .008 .200 .260 .075 
103 7.5 1300 .045 .004 .010 .210 .270 .112 
104 10 1000 .020 .005 .012 .250 .300 .150 
105 15 670 .015 .008 .013 .290 .360 .225 
106 30 330 .060 .011 .015 .500 .750 .450 
107 50 200 .050 .025 .035 .700 1.10 .750 
108 75 130 .075 .030 .045 1.10 1.50 1.13 
109 100 100 .100 .037 .065 1.20 2.00 1.5 
110 150 67 .150 .055 .080 2.20 3.00 2.25 
111 300 33 .30 .100 .220 4.00 6.00 4.50 
112 500 20 1.0 .200 .320 7.00 10.0 7.50 
113 750 13 1.5 .300 .500 9.00 13.0 11.30 
114 1000 10 2.5 .750 1.50 16.0 22.0 15.0 
115 1500 6.7 3.0 1.00 1.60 20.0 30.0 22.5 
116 2000 5.0 5.5 1.50 2.70 25.0 40.0 30.0 
117 2500 4.0 5.0 2.00 3.30 60.0 75.0 38.0 
118 3000 3.3 9.0 2.50 4.00 75.0 100 45.0 
119 4000 2.5 14.0 2.50 4.50 85.0 125 60.0 
120 5000 2.0 17.5 4.00 6.00 120 220 75.0 
121 ±15 ±335 .030 .007 .017 .300 .450 .225 
122 +25 ±200 .050 .010 .030 .750 .850 .38 
123 ±50 :tl00 .100 .016 .030 1.25 1.50 .75 
124 ±lOO ±50 .100 .040 .065 1.60 2.75 1.50 

MOTES, 
(1) Filter in positive leg, for negative 1ilter prefix part # with "N" 
(2) Minimum Load = 300 mw 
(3) Input terminals shorted to case, output terminals shorted 
(4) Reverse polarity protection provided to 50 Ydc 

COrltact factory for overl.oad, short circuit, over voltage, EMI 
(MIL-I-6181), Surge IMIL-STD-704), Environmental (MIL+5400), 
etc" protection. 

TYPICAL CHARACTERISTICS 
Specification Condition Typical Units 

OutPllt Voltage, 5 to 5000, 
Nominal Model No. :±:15 to Vdc 

±100 
Output Volt. Mj. 

±10 % NormalOper. 
Extended Derate to 113 PWT -40 % 

Output ClifTent, 
Full Load Model No. 1200 to 1.2 rnA 

line Regulation Vln-25to 
31 Vdc 0.1 % 

Load Regulation 112 to Full Load 3 % 
Temp. Coefficient -55°C to 

+ lOOoe, Case 0.01 %/·c 
Output Ripple (1) Model No. 0.6 % POp 
Ripple FreQuency :±:20% Tal. 7 KHz 
Efficiency Nom Vln & 

Vout, Full Load 55 % 
Input Current Min Load-

200 mw 100 rnA 
Input Current Full load 400 rnA 
Case Temp. Rise Full load, 

Fre~ Air, 25°C +30 ·c 
Protection (4) Reverse Polarity 50 Vdc 
Weight Fully Encap. 7.0 oz. 
Volume 4.3 IN' 
Derating To 100°C (Case) None Req. 

OPERATING Absolute 
RATINGS Nominal Maximum Units 

Input Voltage Range 25-31 Vdc 
Input Voltage, 
Continuous (4) 28 31 Vdc 

Input Voltage, 
1 Sec. Max. 50 Vdc 

Load (2) 6 Watts 
Operating Temp. 

Range, Case (Te) 55 to +100 ·C 
Storage Temp. Range 55 to +150 ·C 
Isolation Voltage (3) 

Models 102-114, 
121-124 1000 Vdc 

Models 115-120 5000 Vdc 

TYPICAL CHARACTERISTICS 
Specification Condition Typical Units 

Output Voltage, 5 to 5000, 
Nominal Model No. ±15 to Vdc 

"'100 
Output Volt. Adi. 

% Normal Dper. ±lO 
Extended Derate to 113 Pwr -40 % 

Output Current, 
Full Load Model No, 2000 to 2 rnA 

Line Regulation Vln-25to 
31 Vdc 0.15 % 

Load Regulation 1f2tO Full Load % 
Temp. Coefficient -55°C to 

100°C, Case 0.01 %fOC 
Output Ripple (1) Model No. 0.3 % pop 
Ripple Frelluen.cy ±20% Tal. 5 K ~z 
Efficiency Nom. Vln & 

VOU!, Full Load 52 % 
Input Current Min. Load-

300MW 120 rnA 
Input Current Full Load 690 rnA 
Case Temp. Rise Full load, 

Free air, 25°C +30 ·C 
Protection (4) Reverse Polarity 50 Vdc 
Weight Fully Encap. 9.6 oz. 
Volume 6.4 IN' 
Derating To 100°C Case None Req. 

OPERATING Absoiute 
RATINGS Nominal Maximum Units 

Input Voltage Range 25-31 Vdc 
Input Voltage, 
Continuous (4) 28 31 Vdc 

Input Voltage, 
1 sec. max. 50 Vdc 

Load (2) 10 Watts 
Operating Temp. 
Range, Case (Tc) -55 to +100 ·C 
Storage Temp. Range 55 to +150 ·C 
Isolation Voltage (3) 

ModelS 102-114, 
121-124 1000 Vdc 

Models 115-120 5000 Vdc 

TRANSFORMER·ELECTRONICS COMPANY. P.O. BOX 910 • BOULDER, INDUSTRIAL PARK. BOULDER, COLORADO 80302 • TELEPHONE (303) 442·3837 • TWX 910·940·3246 
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All d""enSlonl In ,noMs: alltolellnces ±.OOS •• cepta$ooted 

CASE MATL. - STEEL 
FINISH - BRIGHT NICKEL PLATE 

All dimensions in inches; all tolerances ±.OO5except as noted. 

CASE MATL - STEEl 
FINISH - BRIGHT NICKEL PLATE 

dual converter 9646·101 

Para-
meter 

Input 

Output 

Transfer 

ELECTRICAL CHARACTERISTICS 
rA:::: +25°C, VJ,,:::: 2av, V,,;;'t:::: :±19 Vdc J .. iit:::: ±120 rnA (unless 
otherwise noted) Warm-up time 150 sec 

Specificatilln Symbol Conditions Min. TYP. 
Current ". 10.' 0 85 
Current 1'0 lo'tit _ ±120mA 335 
Reflected Noise 
Current j, BW ~ IHz-50MH., 

Z8<0.20 below 1 KHz(3) 930 

Positive Voltage 
Adjust. (2) Vot.t Q<lott<+ 120mA +14 

Negative Voltage 
Adjust. (2) Vo" 02::lout>-120mA -21 -

Positive Current 
Available 'ott 14Vdc=:SVott=:S:21Vdc - -

Negative Current 
Available lolit 14Vdc>V();;:t~-21Vdc -120 -

Voltage Differential (Vot,Hoo;') - ±20 
Voltage Differential (Vn'tt+Vout) 
with Temperature M -25°C~T A~5°C - +50 

Ripple and Noise 
Voltage BIY - IH.-50 MH. - 160 

Voltage Regulation 
with Load 60ma:::::;;[IQ~tl=:::;120ma - 275 

Voltage Regulation 
with Temperature -25°C<TA<85°C - 100 

Impedance ZOl1t BW - DC to 100 Hz - 4.6 

Input/Output Isola- Input Terminals shorted 500 -
tion Resistance and Output Terminals 

shorted, V :::= 200 Vdc 
Output Yoltage 

Regulation with 
Input Voltage 24Vdc;$V I n~2Vdc - 150 

NOTES, 
(1) Reverse polarity protection provided to 50 volts 
(2) :i~t~r,O~~p~t6Ka~~~s~l s~~\ageVd~~y by a single external re-

(3) Measured differentially using voltage drop method 
(4) Compatible with dual regulator for improved performance, 

TYPICAL CHARACTERISTICS 
Specification Condition Typical 

Output Voltage Nominal +19 
Output Voltage ±14 to 

Max. Units Adjust (2) +21 
100 mA Output Current Full Load -+-120 
360 mA Line Regula.(4) Vln - 24 to 

32 Vdc 0.8 
load Regula, (4) '12 to Fulf load 1.5 

1350 mAp·p Temp, Regulation :-25°C to 
+85°C 0.005 

+21 Vdc Output Ripple - 0.85 
Ripple Frequency -+-20% Tal. 16 

-14 Vdc Efficiency Nom, Vln & 
VQut, Full load 48 

+120 mA Protection Re"erse Polarity 50 
Weight Fully Encap. 1.8 

- mA Volume 1.125 
±200 mV Derating To +65°C 

Ambient None Req. 
±300 mV 

480 mVp-p 
OPERATING Absolute 

RATINGS Nominal Maximum 

550 mV 
I nput Voltage Range 24-32 -
Input Voltage, 

200 mV 
9 ohms 

Continuous (1) 28 32 
Input Voltage, 
1 Sec, Max. - 40 

- M ohms load, Each Output 120 
Operating Temp, 

Range, Amb. (TA) - -25 to +85 
Storage Temp. Range -55 to +125 

300 mV Isolation Voltage, 
Input/Output - 200 

Additional Technical Data Available Upon Request. 

dual regulator 9641·101 

Para-
meter 

Input 

Output 

Transfer 

SpeCification Symbol Conditions Min. Typ. 
Positive Current 

IIi, 
Vout - 15 Vdc, 

RL:::= 150n - 105 
Negative Current lin Vout _ -15 Vdc, 

RL - 1500 - 105 

Positive Voltage (1) VQut I50n::; RL<<X> 14 15 
Negati"e Voltage (1) Vou! 150n~ RL<<X> 16 15 
Load Regulation 1500< RL <3000 - 0.1 
Impedance Zo", RL - 300n, DC-100Hz - 0.5 
Voltage Change 
with Temperature V." -25°CQA.<85°C - +50 

Voltage Differential (VQ'tt+Vout) I50n=:::; RL<C(I - ±IO 
Voltage Differential (Vout±Vo'iit) -25 °C2T A285°C, 

with Temperature nT RL - 3000 - +50 
Noise Voltage BW - 20H.-IOOKH., 

e. ±19 Vdc I nput (low noise) - 10 
load Capacitance CL 150n<RL<<X> NO 
Foldbac~ Cur. limit Vout Drops 1% with 

ILL Increasing Load 110 140 
Short Circuit Cur. IL(S) RL<100 - 12 

Une Regula. Factor Vln - ±18V to 
(Vout/Vln) ±22 Vdc, V.mt:::= - 30 

±15 Vdc RL :::= 1500 
Ripple Attenuation eln-l vp-p 

oV"ut/OVln f - 20Hz-1KHz - 29 

NOTES, 
(1) Both outputs adjusted simultaneously by a single external re

sistor, typo 5000 for Y~t :::= ±15 Vdc. 
(2) Short circuit output permissable 
(3). Input voltage must be greater thall output "oltage by 2 volts 

minimum 
(4) Compatible with dual converter for operatioll from 28 "olts DC. 

TYPICAL CHARACTERISTICS 
Specificati.n Condition Typical 

Output Voltage Nominal +15 
Output Voltage ±14 to 

Mal(. Units Adjust III +16 
Output Current Full Load +100 

II5 mA Une Regulation Vln_ ±18 to 
-+-22 Vdc 1.0 

II5 mA load Regulation I"ut _ 0 to 
100 mA 0.2 

Temp. Regulation -25°C to 
+85°C 0.006 

16 Vdc 
14 Vdc 

0.25 % Efficiency Nom, Vln & 
1.0 ohms VQllt Full Load 75 

Protection Continuous 
-+-150 mV short circuit Yes 
±100 mV or overload 

Weight Fully Encap. 1.8 
-+-150 mV Volume 1.125 

30 .VRMS 
OPERATING Absolute 

RATINGS Nominal Maximum 
IMIT 

Input Voltage ±16 
Range (3) +2B -

175 mA 
20 mA 

Input Voltage, 
COlltinuous (4) +19 +28 

load 150 to 150 mV/V 
~ Zero (2) 

Operating Temp. 
Range, Amb. (TA) - 25 to +85 - db 

Storage Temp. Range 5to+125 

Additional Technical Data Available Upon Requesl 

Units 
Vdc 

Vdc 
mA 

% 
% 

%/oC 
% POp 

KHz 

% 
Vdc 
oz. 
in3 

Units 
Vdc 

Vdc 

Vdc 
mA 

°C 
°C 

Vdc 

Units 
Vdc 

Vdc 
mA 

% 

% 

%/oC 

% 

-

oz. 
in3 

Units 

Vdc 

Vdc 

Ohms 

°C 
°C. 
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I 

:
CJm "M.~ W"'", PART NO (pRTG) 

, - 1 
~rc'";:ic:tO "J" INDEX POINT 

MFGR-S DATE CODE -

,PIHG) 1 -11- ~~~ 

CASE MATL. - EPOXY 
LEAD MATL. - GOLD PLATED COPPER 

All dimensions in inches 

CASE MAn. - EPOXY 
LEAD MATL. - GOLD PLATED COPPER 

m,iifllwUW SECTION 4000 

thick film hybrid circuits 

hybrid voltage regulators - VR series 

MODEL NO. OUTPUT 

VR1050-1120 + 5.0 to + 12 Volts/250mA 

VR1150-1360 + 15.0 to +36 Volts/250mA 
VR2150-2360 -15.0 to -36 Volts/250mA 

Features: 

• Input Voltage: IV out +2) to 40 Volts 
• .0025% Load Regulation (N.L.-F.U 
• .00l%/volt line regulation 
• ±.02%;oC OutputTemp. Coefficient 
• 75 db ripple attenuation to 10 KHz 
• Short circuit proof - Foldback Curren! 

Limiting 
• External High Current 
• Pass Transistor Provisions 
• Output Adjustable Externally 
• Internally Compensated 
• Low Profile 2XDIP Package 
• Fixed output voltages 

The new high performance Hybrid 
Voltage Regulators in the popular 
Oual-in-line package feature minimum 
external componetry. 

Ideal for "Point of Load" regulators 
for nL, OTL, etc. (+5 volts), Opamps 
(±15 volts) and DC/DC converter 
pre regulators (28 Vdc to +20 Vdc), 
etc. 

See your TEC Field Representative for more information. 

custom capability 
TEC's capability in Microelectronic circuits is 
based on the "New Packing Concept" using 
ceramic as the basic substrate material, onto 
wh ich a network of conductors, resistors and 
capacitors are formed. Upon this passive net
work, silicon active transistor and integrated 
circuit "chips" are bonded and interconnected 
to form a high performance functional circuit 
module. Advantages of this advanced circuit 
packaging approach are the reduction in size, 
increased reliability, and decreased cost, for 
circuit applications where performance and com
plete "integration" are of prime importance. 
TEC's facility is complemented with experts in 
circuit and topology design, tooling, encapsula
tion, process engineering, assembly, production 
and quality control. 

THICK FILM HYBRID CIRCUITS 
• Compatible with monolithic I/C's-DIP package 
• High power capability - 30 watts/in' 
• Wide range of resistance values -10 ohms to 

megohms 
• Wide range of capacitance valUes - to 0.1 mfd 
• Wide selection of NPN/PNP and FET devices 
• Parasitic capacitance and inductance negligible 
• Low 41set-up" and unit costs in moderate quantiti:s 
Rapid response is given to your microelectronic cIr
cuit requirements within the above definition. Your 
circuit prototypes are rapidly optimized by our ex
perienced semiconductor and hybrid integrated cir
cuit staff, with quality production units supplied 
from our modern hybrid circuit production facilty in 
Boulder, Colorado. 

Watch for new Hybrid Circuit Products from TEC 
during 1969 in major electronics publications. 
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SECTION 4000 iMdlfl'ffiffljj 

I other standard products 

30, 60, & 120 watt AC-DC prime power packs PP series 
F •• tur.: 
• low Cost • Convenient Threaded Plate Mounting • Attractive Modular Package 
• Ideal for "Point of load" Regulators • -25 10 +70°C Operation 

ELECTRICAL SPECIFICATIONS 
TA = 25°C, v," = l!7 Vae, load == Full, Vout = Nominal, (unless otherwise 

FreQ. = 60 Hz 
REGULATION 

MODEL OUTPUT (Vd,) 
Line 

(Yfn= Load 
Power Voltage Current Ripple 105 to {%to 

(WI (Vd,) (A) (Vp-p) 135 Vae) full) 
Nom. Max. Typ, Typ. Typ, 

PPI280 30 +28 1.07 1.9 6,5 2.1 
CASE MATL. - ALUM I NUM 

PP2200 30 "'20 ±O.75 1.4 3.9 1.4 
FlNISN - SLACK ANODIZED (PER MIL-A·8625) PP3280 60 +28 2,15 1.9 6,9 1,4 

PP4200 60 ±20 "'1.5 1.0 5,0 1.1 
PP5280 120 +28 4,3 2,0 7,5 2,1 
PP6200 120 ±20 ±3.0 1.7 5,0 1.0 

high voltage photomultiplier supplies 

CASE MAll, - ALUMINUM 
FINISH - SLACK ANODIZED (PER MIL·A-8625) 

ElECTRICAL CHARACTERISTICS 
TA == 25°C, Vin = 28 Vde, 

Load = Full. Vout = Nominal (unless otherwise noted) 

REGULATION 
OUTPUT (Vd,) 

LINE 
VOLTAGE CURRENT RIPPLE (Vin = 25 

MODEL (KVd,) 
9536 

(.A) (2) (Vp-p) 1031 Vd') 

Nom. Max. Typ, Typ. 

09 ,90 ISO 0,45 0,45 
11 1.1 ISO 0,50 0,55 
13 1.3 ISO 0.55 0.65 
16 1.6 ISO 0.60 0,80 
20 1,0 115 0,65 1.00 
15 1,5 100 0.70 1.25 
30 3,0 80 0.75 1.50 
35 3,5 70 0.80 1.75 

NOTES, 
(l) To designate case configuration, prefi~ model no. 

~ij~,,~f~~,~r5.'~~:" "A" Case shown, "8" dimensions 

(2) Add suffix lOP" for filter in positive. leg or "N" for 
negative. 

(3) Temperature coefficient is con~inuously adjusta.ble 
from (+) To (-.) It can be adjusted to a specifiC 
customer requirement by the customer or by TEC at a 
nominal charge. Temp. coefficient is factory set at 
nominal output and full load. Remove top cover to 
adjust temperature coefficient. 

9536 series 

TYPICAL CHARACTERISTICS 
Specification Condition Typical 

Output Voltage, 
Nominal Model No. 0,90t03.5 

Output Voltage Normal +5 
Adiust Operating -10 

Output Current, 
Full load Model No. 150 to 70 

line Regulation Vln=25to 
31 Vdc 0,05 

Temp. Coefficient _30°C to 
+70°C 0001 

Temp. Coefficient -30°C to +.05 to 
Adjusl (3) +70°C -.05 

Output Ripple Model No_ 0,07 
Reflected Ripple Across Ir! 

source Z .005 
Ripple Frequency "'20% Tol. 5 
Efficiency Nom. Vln & 

Vout, Full load 50 
Inollt Current No Load 5 
Input Current FuJI load 27 
WeiRht Modules Encap. 8 
Volume "A" Case (I) 7,8 
Volume "8" Case rn 6.5 

OPERATING Absolute 
RATINGS HomiRal Maximum 

Input Voltage Range /5-31 
Input Voltage,Cont. 28 31 
load, Model 09 135 

Model 11 165 
Model 13 195 
Models 16 to 35 250 

Operating Temp. 
Range, Case (Tc) -,1010+70 

Storage Temp. Range -5510+125 
Isolation Voltage 3500 

Units 

KVdc 

% 

.A 
CASE MATL - MOLDED EPOXY 

% ELECTRICAL 
CHARACTERISTICS 

%fOC TA = 25°C, Vln = 12-24 Vdc, 

%/OC 
load = Full (300 mw), (unless 
otherwise noted) 

%p-p 
OUTPUT 

Vdc 
KHz 

VOLTAGE CURRENT 
IVd,) (mA) 

% MODEL (I) 
rnA 9510 
rnA Nom. Mal. 

02 100 1-2 300-150 
inl 101 1.5·3 200·100 
in3 101 1·4 150-75 

103 3·6 100·50 
104 5-10 60-30 
lOS 8·16 38-19 

Units 
106 10-20 30·15 

Ydc 107 15-30 10-10 
Ydc 108 20·40 15·7,5 
rnW 109 30-60 10-5 
rnW 110 50-100 6·3 

rnW III 80-160 3.8-1.9 

rnW 
112 100-200 3·1.5 
113 150·300 2-1 
114 200-000 1.5-0.75 

or, 
115 300·600 1·0.5 

°C JIB 350-700 0,88·0.44 
Vdc 117 400·800 0.75-0.38 

encased DC·DC converter toroidal transformer CT series 
feature: 
• 3 Watts Output • Solder-in Pin Terminations 
• Shielded Metal Case • -55°C to +lOQoC Operation 

TEC 
Output Trans. Rectifiers C, C, R, L,-

No, Fig. Vd, mA FWD I PIV .'d .fd V4W mH 

Cn030 I 3,0 1000 3A 50V 180/6V 180/6V 0.03 
Cn050 I 5,0 600 3A 50V 180/6V 180/6V 0.08 
Cn070 I 7,5 400 3A 50V 39,-'JOY 39/IOV 0.18 
CT1100 I 10 300 3A 50V 68/15V 12!15V 0,12 
eTl150 I 15 200 IA 50V 15/20V 15/20Y 1.0 
cmoo 2 30 100 IA 50Y 6.8/35V 6,8/35Y 4,0 

REGULATION 
(Vd,) 

RIPPLE TEMPERATURE 
('p.p) (-JO"Cto 
(V,"= +10'C) 
24 Vd,) (V", = 24 Vd,) 

Typ, Typ, 

.20 ,05 
.15 ,06 
,09 ,05 
.07 ,06 
.06 ,08 
.06 .1 
.07 --,-2--

.05 ,3 
,08 .4 
.10 ,6 
.20 1.0 
,30 1.6 
.40 2,0 
,45 3.0 
.50 4.0 
,60 4.0 
,65 3.0 
.70 3.0 

RBI 

noted) MECHANICAL 
SPECIFICATIONS 

Temp. 
DIMENSIONS 

(inches) 
{-25 to 
+10·C) 
Typ. 
0,2 
0.1 47/8 6'1, 3'" 
0,1 
0.1 47/8 6'1, 4,0 
0.1 
0.2 47/8 6'" 4'" 

miniature DC-DC converters 
9570 series 

TYPICAL CHARACTERISTICS 
Specification Condition t;P1CIIIiiiliS 

Output Voltage Model No. I to 800 
Output Voltage 
Adjust (I) n 

Output Current, 300 to 
Full load Model No. 0.38 

Temp. Regulation 30°C to 
+7QoC 0,01 

Output Ripple Mode! No. 0,6 
Ripple Freq, 13) :!::.20'Yo Tol., Vln 

= 24 Vdc 5 
Efficiency Vln - 12 Vdc, 

Full load 70 
Input Current No load, Vln 

= 12 Vdc 1 
Input Current Full load, Vln 

= 11 Vdc 35 
Weight Fully Encap. I 
Volume 1.2 

OPERATING Absolute 
RATINGS Nominal Maximum 

Input Voltage Range 12-24 -
Input Voltage, Cont. 18 
Load - 300 
Operating Temp. 

Range, Amb. (TA) - -30 to +70 
Storage Temp. Range 55 to +125 
Isolation Voltage, 
Inpul/Output - 1000 

NOTES, 
(1) Output voltage follo\'ls input voltage, 

tolerance ±20%. 

Vdc 

-
rnA 

%/oC 
%D'D 

KHz 

% 

rnA 

rnA 
02 
IN' 

Units 
Ydc 
Vdc 
mW 

'c 
°C 

Vdc 

(2) Input terminals shorted, output terminals shorted. 
(3) Sync output (square wave) available. 

CIRCUITS: 
Inverter Configuration!'1 

11 
CT 

SERIES 

Rectifier-Fi Iter Configurations: 
CRI 

CASE MATl. - STEEL 
FINISH - SLACK MATTE 

TERMINALS - ,040" PLATED PINS 

CTl500 
CT1750 
CTllOI 
CTll51 
cmol 
CTl501 
CTl751 
CTll01 

2 50 
1 75 
2 100 
2 150 
2 300 
2 500 
3 750 
3 1000 

60 IA 400V 
40 IA 400V 
30 IA oOOV 
20 IA 400V 
10 IA 400Y 
6 IA 80GV 
4 IA 1000Y 
3 250ma 1500V 

3.9/75V 3,9/75V 7,5 
2.7 /lOOV 2.7 /lOOV 10,0 
1,2/125V 1,1/125V 19,0 
5/100Y 5f100V 75.1 
15/400V 15/400V 75.2 
.12/600Y .11/600V 

.015!1500V ,025/l500V OK 
,015/3000V .025/3000Y 4.7K 

3900. 3,9KP. lOOP. 
1/gW-5% Carbon Compo 

1N3019-=Tl~ ,..~=~ot--<H,..r'i.r---.-~ + 
hrE>40 

"TEG Available Chokes 

NOTES, 
(1) Passive voltage multipliers can extend 

output voltage range to 5000 Vdc 
(2) Toroidal chokes are available from TEC 
(3) Dual & Multiple outputs available 
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price list - reliability data 

9583 SERIES 
Part Price 
No. I ea. 

9583101 
9583102 
9583103 
9583104 
9583105 
9583106 
9583107 
9583108 
9583109 
9583110 
9583111 
9583112 
9583113 
9583114 
9583115 
9583116 
9583117 
9583118 
9583121 

$196.00 
185.00 
180.00 
180.00 
175.00 
168.00 
185.00 
192.00 
192.00 
177.00 
177.00 
201.00 
202.00 
232.00 
248.00 
254.00 
258.00 
270.00 
209.00 

Dual Converter 

9646-101 1 ea. 
$80.00 

Dual Regulator 

9641·101 1 ea. 
$80.00 

9567 SERIES 
Part Price 
No. I ea. 

9567101 $178.00 
9567102 168.00 
9567103 164.00 
9567104 164.00 
9567105 159.00 
9567106 153.00 
9567107 168.00 
9567108 175.00 
9567109 175.00 
9567110 161.00 
9567111 161.00 
9567112 183.00 
9567113 184.00 
9567114 211.00 
9567115 226.00 
9567116 231.00 
9567117 235.00 
9567118 246.00 
9567119 256.00 
9567120 267.00 
9567121 190.00 
9567122 190.00 
9567123 207.00 
9567124 216.00 

9589 SERIES 
Part Price 
No. I ea. 

9589102 $177.00 
9589103 172.00 
9589104 172.00 
9589105 167.00 
9589106 161.00 
9589107 176.00 
9589108 184.00 
9589109 184.00 
9589110 169.00 
9589111 169.00 
9589112 192.00 
9589113 193.00 
9589114 222.00 
9589115 238.00 
9589116 243.00 
9589117 247.00 
9589118 259.00 
9589119 269.00 
9589120 281.00 
9589121 198.00 
9589122 198.00 
9589123 218.00 
9589124 227.00 

PP SERIES 

Part Price 
No. I ea. 

PP1280 $41.20 
PP2200 48.60 
PP3280 46.40 
PP4200 58.20 
PP5280 55.80 
PP6200 61.00 

9584 SERIES 
Part Price 
No. I ea. 

9584102 $192.00 
9584103 187.00 
9584104 187.00 
9584105 182.00 
9584106 175.00 
9584107 192.00 
9584108 200.00 
9584109 200.00 
9584110 184.00 
9584111 184.00 
9584112 209.00 
9584113 210.00 
9584114 
9584115 
9584116 
9584117 
9584118 
9584119 
9584120 
9584121 
9584122 
9584123 
9584124 

VR SERIES 

Part 
No. 

VR1050 
VR1150 
VR2150 
VR1200 

Price 
I ea. 

$28.00 
28.00 
28.00 
28.00 

241.00 
258.00 
264.00 
268.00 
280.00 
288.00 
299.00 
217.00 
217.00 
238.00 
243.00 

9536 SERIES 9570 SERIES 
Part Price Part Price 
No. I ea. No. I ea. 

A953609 $650.00 9570100 $ 82.00 
A953611 650.00 9570101 82.00 
A953613 650.00 9570102 82.00 
A953616 650.00 9570103 85.00 
A953620 650.00 9570104 85.00 
A953625 650.00 9570105 85.00 
A953630 650.00 9570106 93.00 
A953635 650.00 9570107 93.00 
B953609 650.00 9570108 93.00 
B953611 650.00 9570109 102.00 
B953613 650.00 9570110 102.00 
B953616 650.00 9570111 102.00 
B953620 650.00 9570112 108.00 
8953625 650.00 9570113 108.00 
B953630 650.00 9570114 108.00 
8953635 650.00 9570115 112.00 

9570116 112.00 
9570117 112.00 

CT SERIES 

Part Price 
No. I ea. 

CTl030 $15.50 
CTl050 15.90 
CTl070 i6.40 
CTllOO 16.80 
CTll50 17.30 
CT1300 17.70 I Prices and specifications in this catalog are effective 1 January 1969, and are subject 

(0) to change without notice. Discounts up to 35% for 100 pieces. Contact factory for 
lQj other quantity discounts. © Terms: Net 3D Days F.D.B. Boulder, Colorado, U.S.A. 

CTl500 
CTl750 
CTllOl 
CTll51 
CTl301 
CTll51 
CTl751 
CTll02 

18.20 
18.60 
19.10 
19.50 
20.00 
20.40 
20.90 
21.30 

TEC has been manufacturing highly reliable miniature DC to DC converters and associated solid state products since 1959 for industrial, 
commercial, aerospace and military applications. TEC's standard models utilize high quality components and materials. MTBF data has beer. 
calculated per MIL·HDBK·217, (90,000 hours, typical) for the 9583, 9567, 9589, 9584 Series. 

These units are designed to meet the environmental requirements of MIL·E·5400 as specified by MIL·T·5422, and as qualified in the following 
paragraphs: 

1. Temperature 
Storage (-55' to + 150'C), operating case temperature 
(-55 'C to + 100'C). 

2. Altitude 
Standard catalog models are designed to operate from sea 
level to 100,000 feet but high voltage units require additional 
protection for corona. 

3. Humidity 
For a nominal charge TEC can encapsulate standard models 
to meet this requirement. 

4. Salt Spray 
Supply cases are anodized aluminum per MIL·A·8625 (anodic 
film, type II, class II, black), and will allow the units to meet 
this requirement. 

5. Vibration 
Units are manufactured utilizing printed circuitboard con· 
struction and vacuum potted with potting compound and 
have met these requirements. 

6. Sand and Dust 
Desert areas - case construction and potting will allow units 
to meet this requirement. 

7. Acceleration and Shock 
Comments in paragraph 5 apply. Units have met these reo 
quirements. 

8. Explosive Atmosphere 
Cases are designed to prevent flame and explosion propaga· 
tion. 

9. Fungus 
Parts and materials are non· nutrient for fungus. 

10. MIL·I·6l81D 
For a nominal charge TEC can modify these units to meet 
this requirement. Additional space may be required on some 
models. 

11. MIL·STD·704A 
Standard catalog models are designed for an input voltage 
of 25 to 31 VDC. They are reverse polarity protected to 50V 
and for input transient of 50V for one second. TEC clm 
modify these units with additional protection to meet the 
total requirements of this specification. 
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CONDENSED CATALOG 
C69 

TRYGON POWER SUPPLIES FOR 1969 

FIVE YEAR QUALITY GUARANTEE 
HIGH MIL SPEC RELIABILITY 

LOCAL SALES/SERVICE THROUGHOUT U.S. 
FAST DELIVERY-FROM STOCK 

PRECISION POWER AT ECONOMICAL PRICES 
OVER 200 MODELS AVAILABLE 

TEL: (516) 378·2800 TWX: (510) 225·3664 
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WIDE RANGE POWER SUPPLIES FOR LAB & SYSTEM 

SILICON QUARTER RACK SERIESHH SILICON. MEDIUM POWER HALF RACK SERIES HR (B), SHR 

• Constant Vo!tage/Constant Current 

• 0.01% RegiJlatiori/0.5mv RMS Ripple 

• 0.05% Stability (0.01 % Optional) 

• Adjustable Current Limiting 

Other Features: +60·C operation without derating: 5'A" panel height; 
Ammeter and Voltmeter; Mode Indicator Light; Remote Voltage Program· 
ming; Remote Sensing; Coarse and Vernier Voltage Adjust, 47420 Hz 
Input Frequency. 

HALF RACK SERIES HR 

• Constarit Voltage/Constant Current 

• 0.01 % Line Reg./0.05% 
Load Reg. 

• 0.15 mv RMS Ripple 

• 0.05% Stability (0.01 % Optional) 

Ot'!er Features: +50·C operation without derating; 5'A" panel height; 
SWltchable, dual r~nge ammeter/voltmeter; Remote Voltage Program· 
mrng; Remote Sensing; 48-400 cps input frequency; Coarse and Vernier 
Voltage and Current Adjust. 

SUPER MERCURY SERIES 

• Constant Voltage/Constant Current 
• 0.005% Regulation 

• 1mv RMS Ripple 
• 25mv p.p Noise 

• Q.015% Stability 

SILICON RACK 
SERIES RS 

• Automatic Adjustable Current Limiting 
• Ultra High Stability O;>tion 

• High Speed Programming Option 
• Automatic load share paralleling 

• Master slave tracking 

7r.."n.,t""t Current 
• +71°C Operation Without Derating 

• 0.01 % Regulatlon/0.5 mv RMS Ripple 
• 0.05% Stability (0.01 % Optional) 

• Adjustable Current Limiting 

• Constant Voltage/Constant Current 

• 0.01 % Regulaticm/0.5 mv RMS Ripple 

• 0.05% Stability (0.01 % Optional) 

• Adjustable Current Limiting 

• TRYLINK Precision Current 
Regulation Mode (HR·B) 

T TRYGON ELECTRONICS, INC. 111 PLEASANT AVENUE ROOSEVELT, L. I., N. Y. 11575 
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SYSTEM SLOT RANGE POWER SUPPLIES 

LIBERATOR SUB RACK SERIES LQ/LH 

LHS METERED 

OPTION 

0. CO' 1~'mNDAOO 
UNIT 

LVS 

FEATURES 

• All silicon design-precision performance 

• Low noise for IC and systems applications 

• Compact size-Modular and Metered models 

• Wide slot voltage range-Adjustable Current 
Limiting 

• Convection cooling-no temperature derating 
to 60·C 

• Remote sensing 

• Remote voltage programming 

• Extremely low output impedance 

• 0.03% Stability (0.01 % Optional) 

• Overvoltage protection option 

• Integral meter and control options 

• Quarter Rack and Half Rack Sizes 

LIBERATOR RACK SERIES L3R/L5R 

FEATURES 

• All silicon design-precision performance 
• 0.005% Regulation 1 mv RMS Ripple 

• Low noise for IC and systems applications 
• 3 mv poP Noise 

• Wide slot voltage ranges-currents to 70A 
• 0.01 % Stability 

• Automatic load share paralleling 
• Adjustable Current Foldback Limiting 

• Remote sensing and programming 
• Low Output Impedance 

• +60·C Without Derating 

Model 

LVS4-2.1 2.5·5.5 
L054·3.8 2.5~5.5 

LQS4-B.4 2.5~5~5 

LHS4-14 2.5~5.5 

LHS4-25 2.5~5.5 

LVS6-1.9 4.5~7.8 
LQS6-3.3 4.5·7.8 
L.QS6-1.1 4~5-7.8 
LHS6-13.5 ".5-7.8 
LHS6-24 4.5-7.8 

LVSS-1.6 6.5~10.5 
LQS6-3.1 6.5~10.5 
LQSS-6.5 6.5·10.5 
L.HS8~1'.5 6.5~10.5 
LHSQ.21 6.5~ 11l.5 

L.VS10-1_7 8.5-11.5 
L.QS10-3 8,5-11.5 
L.OS1Q..6.5 8.5-11.5 
L.HS10-11.5 8.6~".6 
LHS1Q..21 8..5~1'.5 

LVSI2·1.4 ,,~ 15 
LQS12~2.5 11-15 
LQS12~5.7 11-15 
LHS12-10 "~'5 
LHS12-18 "~'5 

lVS18-1.1 13.5·20.5 
LOS18-M 13.5-20.5 
LOSl8-4.3 13$-20.6 
J,.HS1S,7.5 13_5:20;~ 
LHS1Q.13 "3:5·;10;5 

32-53 
32-53 
32-53 
32-53 
32~53 

.50-83 
50-83 
50-83 

1.6 
3.1 
6.5 

11.5 
21 

1.7 
3 
6.5 

11.6 
21 

1.4 
2.5 
5.7 

10 
18 

1.1 
1;9 
4.3 
7.5 

13 

0.8 
1.5 
3.3 
5.7 

10 

0.37 
0.67 
1.9 
3.3 
5.8 

0.23 
,1.3 
2:8 

1.7 
2.8 
7.7 

12.5 
23 

1.4 
2 .. 3 
7.0 

12 
22 

1.3 
2.1 
5.9 

10 
19 

1.3 
2.3 
5.9 

10 
19 

1.1 
1.9 
5.2 
9 

16 

0.65 
1.2 
3 
5 
9.7 

0.3 
0.60 
1.7 
3 
~.2 

0.2 
1:1 
2.& 

LV = Low Power Module; La::; Quarter Rack; LH = Half Rack 
*OV Modules available, see page 9 

eern /1969 See YELLOW SECTION for Local Offices, Phones 

30" 
35 
35 
75 
15 

30" 
35 
35 
75 
75 

30' 
35 
35 
15 
75 

30" 
35 
35 
75 
75 

30" 
35 
35 
15 
75 

30" 
35 
35 
75 
75 

30" 
35 
35 
75 
75 

110 
139 
189 
239 
320 

107 
135 
174 
229 
320 

101 
135 
174 
229 
310 

107 
135 
174 
219 
279 

107 
135 
174 
219 
279 
110 
139 
185 
229 
295 
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MODULAR POWER SUPPLIES 
DUAL OUTPUT SILICON MODUlES • ALL SILICON DESIGN • +71 0 C OPERATION WITHOUT DERATING 

• 0.1% REGULATION/O.5 MV RIPPLE • DUAL OUTPUTS (TRACKING) 
• INDEPENDENT OF EXTERNAL HEAT SINKS 

• All Silicon Design 
• 0.01% Regulation 

PSD Series 1 

Other Features: Remote Sensing; 
Recessed Screwdriver Voltage Ad
just; 47-420 cps input frequency; 
Current limiting short circuit pro
tection. 

• +71 °COperation Without Derating 
• Independent of External Heat Sinks 
• 0.5 mv RMS Ripple (2 mv for units over 100 volts) 

SERIES 1 SERIES 2 

1 
5" 

1 
SERIES 4 

HM - Standard units designed for vertical mounting. Fat 
horizontal mounting (HM) add $5.00 for rm:runting adapters. 

(1) Recessed screwdriver voltage adjustment range BOv to 160v, remote programming over full range 
o to 160v, 

Other Features: Remote Programming over output 
voltage range: Recessed Screwdriver Vortage ad
just; Remote Sensing; Series 1 only - 57-400 cps 
input frequency. Foldback current protection (ex
cept D option units which have Automatic Current 
limiting); Series 2 and 4 - Automatic current 
Limiting,· 

Option Prices - PS Series 1, 2, and 4 

Horizontal Mounting (HM) 
Series 1 Overvoltage Prote'ction 

(FOV & OV) 
~~~e~t~~Iih-orX',rv0ltage Protection (OY) 

(1) Special Voltage 
(2) Series Start (0) 
Solder Lugs (SL) - Special orders only 
Octal Sockets, (OS) - ,SpeCial orders only 

1·4 5·9 10·49 5O.up 
$5 $5 $5 $5 

60 50 45 45 
95 75 70 70 
75 45 35 25 
75 40 22 8 
35 18 10 5 
75 25 15 5 
75 25 15 5 

OPTIONS AVAILABLE 
Overvoltage Protection - OV 
PrOVides a maximum output voltage clamp for internal and external OV 
protection. 
High Stability - X 
0.01 % stability with a T.C. of (0.01 % + 200 ,"v)rC. 
Special Voltages - F 
SpeCial voltage available for suffix F units. The available current output will 
be that of the next high voltage standard unit. 
Series Start Option - a 
Available for Series 1 Modules only. Not required for PS3, PS6, Series 2,4, 
and wide range units. 
Solder Lug Terminals - SL (Special factory order only) 

Octal Socket (plug·in) - as (Special factory order only) 
Horizontal Mounling - HM 

For Higher Power Modular Ratings-See Liberator Sub Rack Series 

TRYGON ELECTRONICS, INC. 111 PLEASANT AVENUE ROOSEVElT, l. I., N. Y. 11575 

See YELLOW SECTION for Local Offices, Phones eern / 1969 
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LABORATORY POWER SUPPLIES 
SILICON DUAL LAB SERIES DL 

These outputs 
available 
from,standard 
unit. 

;s .. '., ...... ' .... ,',. , , 

. . 

• Dual Outputs, Independently Adjustable 

• Dual Ranges on Each Output 

• 0.01 % Regulation/250 J1V RMS Ripple 

• 0.05% Stability 

• Calibrated Current Limiting 

Other Features: +50°C operation without derating; 51,1,1-" panel height; Switchable, dual range, ammeter/voltmeter for each supply; Selectable 
current limit ranges; Remote Voltage Programming; Remote Sensing; 100-125/200-250 VAC input; 47-420 Hz input frequency; Automatic Ad
justable Cunent Limiting; Coarse and Vernier Voltage I!\.djust. 

ECONOMY LAB SERIES EAL 
• True Economy Lab Supply • 0.01 % Regulation 

1 ____ --r ___ r-__ --r~ ..... 0 ..... 5...,MV Ripple - JU. 

$.99 
99 
99 
99 

-( 
" 0 
0··· ... O~ - -Other Features: Small size, 3 1h" x 4 Va" X 6 1/ 2 "; Switch able front panel 

volt/ammeter; Concentric voltage adjust; AC power switch and pilot light; 
Three-wire line cord and fuse on rear panel; 57-65 Hz input. 

INTERMEDIATE REGULATION SERIES CR 

FERRORESONANT SERIES FT 

• Modular Construction 

• Fixed DC Output Voltages 

• 1 % Line Regulation 

• 1 % Stability 

• Current Limiting 

FERRORESONANT SERIES FTR 

• Constant Voltage/ 
Constant Current 

• 0.2% Regulation 
150 mv RMS Ripple 

• 0.25% Stability 
• Adjustable Current 

Limiting 

• Modular (FT) or I/., Rack Mount (FTR) 

• Fixed DC Output Voltages 

• 1 % Line Regulation 

• 1 % Stability 

• Current Limiting 

TRYLAB® SERIES T 

~~,~ . " ... 
~ , ~ 
~,~ .. ' 

• 0.05% Regulation 
• 0.5 mv RMS Ripple 
• 0.05% Stability 

Other Features: +50°C operation without derating; Switchable ammeter 
voltmeter; Remote Sensing; 50-400 cps input frequency; Automatic Elec 
tronic Switching, Model T50-2; Constant Voltage; Constant Current, 
Vernier Voltage Adjust. 

Other Features: +55°C Operation without derating; 5%" panel height. 

T TRYGON ELECTRONICS, INC. 111 PLEASANT AVENUE ROOSEVELT, L. I., N. Y. 11575 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2131 
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POVVER STATIC 

UNITRON 
DIVISION OF ELECTRIC MACHINERY MFG. COMPANY 

SPECIA.LISTS IN SC>LID 

STATE PO\NER CONVERSION 

UNINTERRUPTABLE POWER SYSTEMS 

FREQUENCY CONVERTERS AND 
STATIC INVERTERS FOR MILITARY 
AND INDUSTRIAL SYSTEMS APPLICATIONS 

VARIABLE SPEED DRIVES FOR 
CONTROL OF AC MOTORS 

SPECIAL PURPOSE STATIC POWER 
EQUIPMENT 

UNINTERRUPTABLE POWER SYSTEMS 
Static Inverter / Battery / Battery Charger 

1, 3, and 5 KVA single phase units • Versatile, low-cost 
standby power system • For continuous line supply or 
continuous inverter supply operation • Manual, relay or 
static switching • Optional line synchronization • Fully 
metered • Overload protected • Excellent voltage and 
frequency regulation • Low maintenance 

APPLICATIONS: To provide continuous power for data processing 
and critical process controls, or to allow the orderly shutdown of a 
process, in the event of line power failure. 

Input 105·140 VDG 105·140 VDG 105·140 VDG 

Output 1 KVA 3 KVA 5 KVA 

Voltage Regulation" 118 RMS 118 RMS 118 RMS 
± 4% ± 4% ± 4% 

Frequency Regulation' 60 Hz ±1% 60 Hz ±1% 60 Hz ±1% 

Harmonic Distortion' 5% max. 5% max. 6% max. 

Power Factor 0.80 lagging to 1.0 

Operating Temperature _20 o G to +40o G (-4°F to +104°F) 

o Under all conditions of line, load and temperature 

Since its establishment in 1960, Unitron has 
specialized in the design and development of 
solid·state static power conversion equipment. 
Pioneering in power applications, Unitron has 
continued to help define the state of the art and 
now supplies power conversion equipment for 
military, commercial and industrial users. Uni
tron's leadership has been accomplished by a 
philosophy which stresses the use of the best in 
design and manufacturing techniques and qual· 

_ ity components to produce equipment of high 
reliability and superior performance within prac
tical economic limits. 

Many units developed by Unitron to meet spe
cific requirements have a wide range of practical 
applications and have become a part of Uni· 
tron's standard line. In addition, Unitron de· 
signs, develops and manufactures specialized 
custom power equipment. Unitron engineers will 
be glad to discuss your specific static power 
conversion problem with you, and show you how 
Unitron can help you achieve the best solution. 

MODEL USI·102 
5KVA 

Battery Chargers: Model UBC-l00, 
18 amp; UBC-l0l, 50 amp, and UBC-
102,90 amp. 

2132 See YELLOW SECTION for Local Offices, Phones eem /1969 



i@iiid'ffiN S EeTI 0 N 4000 

VARIABLE SPEED DRIVES FOR 
CONTROL OF AC MOTORS 

• Soft start capability • Full range speed con
trol • Self compensating for load variations • 
Maintains full torque into load. Open- or 
closed-loop operation • Easily installed on 
existing motors • No structural modifications 
required • Metered for simple check-out 

APPLICATIONS: Rotary, reciprocating and centrifugal 
pumps and compressors; large circular saws and fans; 
cranes and hoists; winding, polishing, grinding, milling 
and textile machinery; motor generator sets; and all appli
cations where speed control, torque control, or soft starts 
are required. 

Simple, low-cost controller provides variable frequency 
supply with constant volt-seconds to AC motors; maintains 
full torque into load. Precision control makes AC motors 
practical for changing or high inertial loads. Soft start and 
overload limiting capabilities reduce inrush current to 1.5 
full load motor current, eliminate need for external 
starters. May be located in any convenient location; no 
structural modifications required. Modular construction 
facilitates ease of check-out and low mean time to repair. 
Available in special housings for hazardous, corrosive, and 
other hostile environments. Standard units 10-100 HP; 
consult factory for higher HP ratings. 

GENERAL SPECIFICATIONS 
HORSEPOWER: 10 through 100 HP with full range of 

intermediate values. 

INPUT VOLTAGE: 3 ¢, 220 or 440 VAC, ±15%. 

INPUT FREQUENCY: 50 or 60 Hz, ± 1.5% 

OUTPUT VOLTAGE (AT FULL SPEED): 3 ¢, 220 or 440 
VAC (nominal) 

OUTPUT FREQUENCY: 2 to 60 Hz (higher maximum fre
quencies available on special order). 

OUTPUT FREQUENCY STABILITY: ± 1 % 

CONVERSION EFFICIENCY (AT FULL LOAD): 95% 

OPERATING TEMPERATURE RANGE: -30"C to +55°C 

UNITRDN 
DIVISION OF ELECTRIC MACHINERY MFG. COMPANY 

SPEc;lA.LIS'S IN SC>LID 
STATE PC>\NER CONVERSION 

UNITRDN 
DIVISION OF ELECTRIC MACHINERY MFG. COMPANY 

SPEc;lA.LIS'S IN SC>LID 
STATE PC>\NER CONVERSION 

1624 NORTH FIRST STREET - P.O. BOX 1331 • GARLAND, TEXAS 75040 - (AC 214) 276-8591 -TWX 910-860-5195 
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FREQUENCY CONVERTERS 
400 Hz to 60 Hz 

SINE WAVE OUTPUT 

Meets Applicable MIL Specifications 
for Airborne and Ground Support 
Equipment 

FEATURES 
- High efficiency - RFI protection - Short circuit and 
overload protection - Long, maintenance-free operation 
- Self-contained cooling - Light weight - Low distortion 

APPLICATIONS 

MODEL PS-62-66D 
3.5KVA in 90 pounds 

These converters provide a dependable source of 60 Hz sine wave power for airborne and air-transportable 
test equipment. They are also used with 60 Hz ground equipment wherever primary power available is 400 
Hz. Applications include use with oscilloscopes, metering equipment. recorders, cryptographic machines, 
and teletypes. 

All units available with other input voltages, and frequencies of 360-1000 Hz. 

All units available with output frequency to 0.01 %. 

FREQUENCY CONVERTERS 
60 Hz to 400 Hz 

SINE WAVE OUTPUT 

Meets Applicable MIL Specifications 
for Shipboard and Ground Support 
Equipment 

FEATURES 
- High efficiency _ Small size - Light weight - Low 
distortion - Virtually no audible noise - Long, mainte
nance-free operation - Short circuit and overload 
protection - RFI protection 

APPLICATIONS 

MODEL PS·65·243·1 

Extremely stable and quiet-operating, these converters are excellent for flight simulators, and wherever 
400 Hz power is required to operate airborne-type equipment. Other applications include. ground support 
systems. design and test labs, and shipboard installations. 

*Adjustable, 105 to 125 VAC §Adjustable, 380 to 420 Hz 

Model PS-67-325-R available in rack-mount, fully-metered conf!guration. 

UNITRON 
DIVISION OF ELECTRIC MACHINERY MFG. COMPANY 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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STATIC INVERTERS 

28 VDC to 400 Hz 
SINE WAVE OUTPUT 

Meets Applicable MIL Specifications 
for Airborne and Ground Support 
Equipment 

FEATURES 
- Overload and short-circuit protected - High efficiency 
- Light weight _ Voltage-regulated _ Low distortion -
Stable output frequency - Long, maintenance-free 
operation _ Virtually no audible noise - RFI protection 

APPLICATIONS 

UNITRON 
DIVISION OF ELECTRIC MACHINER-Y MFG. COMPANY 

SPECIA.LIS'S IN SC>LIE> 
STATE PC>\NER CONVERSION 

These inverters are ideal for providing AC power from DC sources to one or more items of airborne equip
ment, and also are excellent sources of power for 400 Hz ground support equipment. Typical applications 
include use with weather radar, Doppler navigation systems, artificial horizons, omni's, autopilots, ADF, DME, 
transceivers, transponders, and engine analyzers. 

STATIC INVERTERS 
28 VDC to 60 Hz 
SINE WAVE OUTPUT 

Meets Applicable MIL Specifications 
for Airborne and Ground Support 

FEATURES 
_ High efficiency - Light weight - Small size - Low 
distortion - Virtually no audible noise - Long, mainte
nance-free operation - Short circuit and overload 
protection - RFI protection 

APPLICATIONS 

MODEL PS·67-324-1 

For aircraft instrumentation systems with 28 VDC electrical systems, and for flying laboratories, these 
Instruments provide an excellent source of 60 Hz power. Applications for these inverters include power 
for oscilloscopes, meters, cryptographic machines, teletypes, and recorders. 

All units available with output frequency of 0.01%. 

1624 NORTH FIRST STREET· P.O. BOX 1331 • GARLAND, TEXAS 75040· (AC 214) 276-8591 • TWX 910-860-5195 
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ADJUSTABLE OUTPUT 
POWER SUPPLIES 

Series "BA" adjustable power suppl ies and 
series "BP" power packs are available at 
voltage ratings from 1 KVDC through 2000 
KVDC at output power ratings from 1 watt 
to 250 kilowatts continuous. The adjustable 
series includes applications oriented control 
features and package design as shown in 
photos A and B. The power pack series (pho· 
tos C and D) has many applications in OEM 
systems and for general laboratory use. 

Every UVC power supply includes conserva· 
tively rated high voltage components de
signed and manufactured under the strict 
control of the specialized UVC technical staff 
to insure continuous duty, long term, trouble 
free operation. A one year factory backed and 
field supported warranty policy accompanies 
each shipment. 

LOOK AT THESE FEATURES 
1. Ripple Each power supply offers a stan
dard ripple specification of 5% maximum or 
better. Optional filters and attenuators are 
available for every UVC supply to reduce 
ripple to as low as .01 % rms. 
2. Polarity Each power supply offers the 
flexibility of reversible output polarity per
formance. 
3. Protection Overvoltage and overcurrent 
protection features are available as both ad
justable range and fixed value circuits. All 
access areas and doors are interlocked for 
personnel protection and all energy storage 
components and circuits are discharge pro
tected for personnel protection. 
4. Package Rack mounted, floor and bench 
operable as well as portable design are 
among the packages available for uvC stan
dard high voltage power supplies. 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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Write or phone for Catalog UVC-669 
containing complete specifications for 

the extensive line of UVC high 
voltage power supplies_ 

PRECISElY REGULATED EQUIPMENT 
Precisely regulated performance over wide 
adjustment range, low ripple, fast response 
and high stability enable the series "BRE" 
power supplies to be used in exacting work 
for x-ray spectroscopy, electron microscopes, 
TWTs, ion bombardment experiments, par
ticle separators. 

These precisely regulated power supplies are 
available in voltage ratings from 1 KV 
through 500 KVDC at continuous duty output 
power up to 40 KW. Our regulation circuitry 
techniques realize performance specifica
tions which are virtually independent of input 
line variations or no load-full load changes. 
Ripple in most cases is 0.01 % rms and the 
output polarity is available as both fixed and 
reversible. Two voltage adjustment schemes 
are offered, namely digital dialable control 
for the most exacting appl ications and con
tinuous coarse and vernier controls. In the 
digital dialable scheme, we allow for adjust
ment in increments of 10 KV, 1 KV, 100 volts, 
10 volts, 1 volt and 0-1 volt vernier. This 
system provides the assurance that the 
actual output is always within 1 % of the dial 
readings. As indicated, you may select a 
coarse and vernier voltage adjustment 
scheme and realize economic savings with
out sacrificing basic regulated performance. 
Regulation accuracy of ±0.25%; ±O.l %; 
± 0.05% and ± 0.01 % for I ine or load 
changes are available on most series "BRE" 
power suppl ies. 

A new line of solid state, precisely regulated 
power packs for photo multipl ier and CRT 
applications have also been recently intro
duced. These supplies are available at volt
age ratings up to 20 KVDC. 

See YELLOW SECTION for Local Offices, Phones 2137 
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If you think Varo Static Power just maKes custom-designed 
industrial power supplies, you're wrong. 

We also make custom-designed power supplies and 
inverter/converters for military applications. 

In fact, that's how Varo got its start. With some pretty unorthodox ideas 
about military airborne static inverters. 

We deveioped the very first one, and we've been at it ever since. Our 
production facility includes things' like a tape'controlled mill, automatic 
insertion machines for PCB loading, and environmental test lab for altitude, 
temperature, and vibration . 
. MIL-SPECS with which we're accustomed to working include: MIL-STD-704. 

MIL-I-6181. MIL-STD-81O. MIL-E-5400. MIL-T-5422. MIL-STD·IOO. MIL-D·IOOO, MIL·STD· 
826, MIL·STD-756. MIL-HDBK-217. MIL·D·70327, MIL-I·26600. MIL-STD-454. MIL-Q-9858A. 
and MIL-I-45208A. 

Here are the kinds of custom·designed military power supplies we make. 

AIRBORNE INVERTER, 
SINGLE PHASE. 

Model 4375 is ideal for airborne 
applications because of light 

weight. high performance, and 
compactness. Through the use 

of silicon components, improved 
efficiency and reliability are 

achieved throughout the circuit. 
Output voltage regulation .is 

achieved through the use 
of closed loop feedback tech

niques. The unit has short-circuit 
protection as well as input voltage reversal protection. It is 
a 250VA, 400 cycle. single phase. fully qualified inverter. 

ZOOM INTENSIFIER POWER SUPPLY. 
Model 3220 power supply is designed 

to operate a 40/S0 mm grounded 
cathode zoom intensifier sys

tem. Modularized construction 
inherently provides an MTIR 
of less than 15 minutes. Five 
basic modules consisting of: 
(1) a power conditioner and 
input regulator, (2) a focus 

generator, (3) a zoom gene
rator, (4) an anode generator, 

and (5) C!n anode 2-3 drive gener
ator, are the principle elements of 

the system. Specifications of this power supply include: 
Input, is-31VDC,15. watts max; Transients, SOV, 100 Msec. 
max. or 200V. 10msec. max; Stability, ± 1 % drift maxi 
month; Operating Temperature, _55°C to +52°C; Dimen
sions. O.D. 5.97", I.D. 3.75", Length 6.0". 

MISSILE SYSTEM 
CONVERTER/INVERTER. 

Model 43S0 Converter/ 
Inverter is designed to 

supply power for missile 
system electronics under 

extreme environmental con
ditions. Its MTBF exceeds 

1500 hours under the worse 
case operating conditions. A 

demonstrated MTIR of less than 
0.8 hours has been attained through the use of modular
ized construction. The units operates from a MIL-STD-704 
DC source. Specifications of the unit are as follows: Input, 
24-32VDC; DC Output, 150VDC; Current, 1.33 Amps max; 
Regulation, ± 10%; Ripple, 1.5V pop max; AC Output, 115 
VAC RMS (325VAC P-P), single phase, 400 cycle; Efficiency, 
70% minimum; Protection, Short Circuit, input under over 
voltage and reverse polarity; Operating Temperature, _54°C 
to +90°C; Operating Altitude 60,000 feet. 

AIRBORNE COMPUTER 
POWER SUPPLY. 

Model 3209 solid-state mUlti
output Airborne Converter is 

designed to provide power for a 
fire-control computer and asso

ciated equipment. It features 
on and off sequencing to 

protect the computer memory. 
Inputs and outputs are iso

lated from each other. Outputs 
feature individual overvoltage and 

overcurrent short-circuit protection. 
Specifications of the unit include: 

Input. 115VAC, 3 phase, 400 cycle; Efficiency greater than 
65%; Operating Temperature, -54°C + 71°C; MTBF in 
excess of 2000 hours; Size, 15.62" x 9.12" x S.62". 

For more information contact: Military Sales Manager. 

VARO 

STATIC POWER DIVISIO", 1600 DALLAS NORTH PARKWAY. PLANO, TEXAS 75074 (214) AD 1-5111 TWX 910-860-5640 
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If you think Varo static power just makes custom-designed power 
supplies and inverter/converters for military purposes, you're wrong. 

We also make custom-designed industrial power supplies. 

Because we make custom-designed industrial power supplies, a lot of 
people think we probably have an extensive line of off-the-shelf equipment. 
But we don't. We don't have off-the-shelf anything. Everything is custom
designed or adapted to meet exact specs. Does this kind of professionalism 
payoff? It must. We've had to double our facilities about every eighteen 
months since we started. 

Here are the kinds of custom-designed industrial power supplies we make. 

MODEL 3202 COMPUTER PRINTER POWER SUPPLY 
We custom design regulated computer power supplies. 
They're available with multiple output, on-off sequencing, 
remote sensing, and they can meet UL requirements. 

VAROFORMER,TM A 1969 MODEL FERRORESONANT 
TRANSFORMER FOR COMPUTERS. 

The Varoformer is a computer
designed ferroresonant trans· 
former. It requires less core 
material. less copper, and 
less resonant capacitance, and 
yet maintains the same regu· 
lator performance of conven
tional units. We are able to 
build the Varoformer to specs 
by abandoning the equal core 
area hypothesis. The Varo
former makes operation in the 
right half plane possible. As 

an example, we have built a 4% 
regulating Varoformer with the following char

acteristics: Line Variation, ± 15%; Frequency Variation, 
± 1 %; Load Range, 25% to 100%; Regulation, ±4% which 
is maintained with combined line load and frequency varia
tion; Temperature Rise, 30'C to 65'C depending on power 
rating. All this with a typical 30% size reduction over the 
conventional design. 

ELECTROSTATIC AIR CLEANER POWER SUPPLY. 
These units employ a ferro
resonant transformer to pro
vide the required regulation. 
Reliable High Voltage Silicon 
Diodes provide full-wave recti
fication with capacitance fil
tering for a low ripple output. 
Maximum short-circuit current 
is limited to 5ma to meet UL 
requirements. This power sup
ply was designed with the fol
lowing characteristics: Input 

Variation, ± 15%; Outputs, 15KV Max; Secondary Load 
Current, 2.8 ma Max; Ripple, 5%; Regulation±5%. 

ELECTROSTATIC COPIER-POWER SUPPLY. 
Available in three versions, 

these power supplies all 
incorporate a ferroreso
nant transformer for reg
ulation and short-circuit 
protection, as well as re
liable High Voltage Sili
con Diodes. The least 
expensive' unit utilizes 
half-wave rectification to 
produce pulsating DC. 
Next, there is the ver
sion utilizing a unique 

circuit configuration which !Jro-
vides pulsating DC with a high 

DC average. Finally, the more expensive version utilizes 
full-wave rectification and produces filtered DC with low 
ripple content. Characteristics of these power supplies are: 
Input Variation, ± 15%; Output 15KV Max; Secondary Volt
age Range, Up to 15KV Peak; Secondary Load Current, Up 
to 2.8 Mils; Regulation, 8%; Ripple, 10%. 

For more information contact: Industrial Sales Manager. 

VARO 

STATIC POWER DIVISION 1600 DALLAS NORTH PARKWAY, PLANO. TEXAS 75074 (214) AD 1-5111 TWX 910-860-5640 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2139 
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llliCaJLATED, WIDE BAND AC toAC POWER 
SUPPLIES 

"5" SERIES POWER SUPPLIES THE STANDARD "S" SERIES FEATURES: 

• All silicon solid st-ate components 
• Single phase and multi-phase outputs 
• Advanced, state-of-the-art designs 
• Accepts over 50 different plug-in osci,lIators 
• Rack mounted units and bench models 
• 18 Models from 130 VA to 6000 VA. 
All aluminum parts are finished in gold iridite or black anodize. Steel parts are cadmium plated and finished whh gold iridite. Front panels are standard 
Vector light blue gray semi-gloss enamel. Other paint available on special order. Furnish color chip and federal specification number. 

SINGLE PHASE OUTPUT 
POWER DIMENSIONS (Inches) POWER DIMENSIONS (Inches) 

MODEL OUTPUT VA H W 0 MODEL OUTPUT VA 

130-S 130 5% 19 14 750-S 750 
200-S 200 5% 19 14 1000-S 1000· 
300-S 300 7 19 20 1500-S 1500 
500-S 500 7 19 20 2000-S 2000 

3 PHASE OUTPUT 
POWER DIMENSIONS (IN.) POWER DIMENSIONS (IN.) 

MODEL OUTPUT VA H W 0 MODEL OUTPUT VA H W 0 

Y-150-S 150 5% 19 17 Y-1500-S 1500 12% 19 20 
Y-390-S 390 5% 19 17 Y-1S00-S lS00 14 19 20 
Y-500-S 500 7 19 20 Y-2500-S 2500 14 19 20 
Y-600-S 600 7 19 20 Y-4500-S 4500 24% 19 20 
Y-900-S 900 1214 19 20 Y-6000-S 6000 24112 19 20 

ELECTRICAL SPECIFICATIONS (APPLY TO SINGLE & 3 PHASE MODELS) 
INPUT DATA 

H W 0 

1214 19 20 
12% 19 20 
14 19 20 
14 19 20 

VGLTAGE: 105 to 125 V AC. single phase for all units 600 VA and below (nominal 115 volts). If 210 to 250 V input 
voltage desired, add suffix "2" to model number. All modeis from 750 VA to 6000 VA are normally supplied with 
208/230 V AC 3 phase input. 440/460 AC 3 phase input also available. add suffix "3" to model number. 

FREQUENCY: 47 to 65 Hz. 47 to 480 Hz available on special order. 
INPUT CONNECTION: All units have barrier strips at the rear. 

OUTPUT DATA 
BASIC FREQUENCY RANGE: All single phase output models 45 Hz to 10 KHz. 
DISTORTION: 2% or less including plug-in oscillator. 
VOLTAGE: Variable from 0 to 130 volts. 
POWER OUTPUT: Full rated VA from 110 to 130 volts. 
POWER FACTOR: Full rated VA from unity to 0.7 lead or lag. Greater power factor with some derating. 
LINE REGULATION: :=0.25% over input voltage range, at full rated VA. 
LOAD REGULATION: :=0.25% from no load to full load. 
RECOVERY: 100 microseconds. 
OVERLO.AiD: Automatic overload protection with manual reset and overload indicator. 
HUM AND NOISE: -60 DB below full output. 
OUTPUT CONNECTIONS: Five way binding posts on front panel and barrier strips at rear. 
OUTPUT CONFIGURATION: Single phase models have two wire floating output (one side may be grounded) insulated 

for 500 volts RMS. 

ADDITIONAL SPECIFICATIONS FOR 3 PHASE UNITS 
All electrical specifications shown above apply to 3 phase units plus the following: 
PHASE UNBALANCE: 100% phase unbalance will not affect any electrical specification. 
OUTPUT CONFIGURATION: Four wire, neutral floating. Units will accept b. or Y loads. The neutral, or anyone leg 

may be grounded. 
OUTPUT VOLTAGE: 0-130 volts, line to neutral. 

0-225 volts, line to line Y. 
0-130 volts, line to line /J,. 

METERING: Units of 900 VA and over are supplied with 3 output volt meters. Units below 900 VA are supplied with 
one meter and a switch to read line to neutral, line to Y, and line to /J,. 

"'-/E.:c:::-rC::>F< engineering inc. 
58 BROWN AVENUE, SPRINGFIELD, NEW JERSEY 07081 • TEL. 201: 379-7800 

2140 See YELLOW SECTION for Local Offices, Phones eem /1969 



THREE PHASE OUTPUT 
POWER OUTPUT DIMENSIONS (Inches) 

MODEL VA H W 

Y·5000·T 5000 45 25 
Y-7500·T 7,500 58 30 

Y·10000·T 10,000 58 30 
Y·15000·T 15,000 78 34 
Y·20000·T 20,000 78 34 

i4§,iim,mD SECTION 4000 

The "T" series of regulated A.C. power sources is an ex· 
tension of the "S" series in the higher power range with 
outputs up to 20,000 VA. The standard "T" series feature 
all silicon solid state components except for the output 
stage where rugged, forced air vacuum tubes are used. 
These units can also be used as high power audio ampli· 
fiers. The supplies are compact, ruggedly constructed, and 
contain all of the electrical and mechanical features of the 
"S" series except as follows: Distortion: 2% max., Line 
regulation: ±0.5%, Load regulation: ±0.5%. 

SINGLE PHASE OUTPUT 

MODEL 

2000-T 
3000·T 
5000·T 
7500·T 

10000·T 
15000·T 
20000·T 

D 

25 
30 
30 
34 
34 

POWER OUTPUT DIMENSIONS (Inches) 
VA H W D 

2000 14 19 20 
3000 45 25 25 
5000 45 25 25 
7500 45 36 26 

10,000 56 42 34 
15,000 56 42 34 
20,000 56 42 34 

NOTE: 
Two phase and four phase units are available 
on short delivery. All "T" units are in semi·mili· 
tary angle and skin enclosures. The bottom is 
fitted with skids for fork lift truck. Casters and/ 
or removable lifting eyes are available on 
request. 

PLUG·IN OSCILLATORS FOR "S" AND "T" SERIES 

FREQUENCY RANGE 

ANY FIXED FREQUENCY 
BETWEEN "45 and 10 KHz 

VARIABLE 
45 to 75 Hz 

320 to 480 Hz 
320 to 2000 Hz 

45 to 6000 Hz 
45 to 10000 Hz 

eern /1969 

±0.5% 

X 

X 
X 
X 
X 
X 

These oscillators feature all silicon solid state 
components and precision variable frequency 
determining elements and are available in single 
phase, two phase, and three phase. All single 
phase oscillators are provided with an external 
signal input. 

Frequency stability: Oscillators may be ordered 
with frequency stability ranges from ±O.5% thru 
±O.OOI % as shown in the table below. 

FREQUENCY STABILITY 

±0.25% ±0.1% ±0.01% ±0.001% 

X X X X 

X X 
X X 
X X 
X 
X 

See YELLOW SECTION -for Local Offices, Phones 
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~.VENUS SCIENTIFIC INC. 

MINIATURE HIGH VOLTAGE CAPABILITIES 
-variable DC to DC converters 
- photomultiplier· power supplies 
- precision cathode ray tube power supplies 
- .multiple-output high voltage power supplies 
- image intensifier tube gated power supplies 

'----,.-----' 

- nanosecond-switching kilovolt pulse generators ... 
-high vOltage multipliers 
- high. voltage oscillators 
- remote controlled intensifier tube "zoom" ·power supplies 
- kilovolt test sets for gated image intensifier tubes . 
-fast switching. power supplies for two-coloreathode ray tubes 

CATHODE RAY TUBE POWER SUPPLIES 

G·IO 
PRICE $490 

H·20 
. PRICE $680 

~nd for Catalog 

2142 

• output adjustable from 1000 to 
10,500 VDC @ 500/La 

• ripple 0.15% peak·to-peak at full load 

• line/load regulation ±0.1 % 
• efficiency >50% at full load 
• MTBF 42, 100 hou rs at 7 P C 

• weighs only lI,4 lb. 
• volume 15 cu. in. 

• operates from -55 to +71 °C 
without derating 

• 50,000 ft. altitude 

• MIL-E-5400 

• input voltage 24 to 32 VDC 

• short circuit and reverse-polarity 
protected 

• temperature coefficient 
0.025% rC from -55°C to 

+71°C 

• output adjustable from 10 KV to 20 KV • short circuit and reverse-polarity 
• ripple 0.05% P /P at full load protected 
• line/load regulation ±0.05% 

• efficiency >50% at full load 

• volume 30 cu. in. 
• operates from -55 to + 71 ° C 

without derating 

• shielded, encapsulated 

• temperature coefficient 
0.005%rCfrom -55°Cto 
+71°C 

• input 28VDC ±1O% 
• available with negative output at 

same price-Model H20N 

(All prices and specifications subject to change without notice) 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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VENUS SCIENTIFIC INC. ]y 

ACTUAL SIZE 

0-6_75 

APPLICATIONS: 

PHOTOMULTIPLIER POWER SUPPLIES 

• small- l"dia.x 2 114"long • output proportional to input 

• shielded, encapsulated • fast response 

• operates from -55 to +71 °C • output floating; input floating 

• qualified per MIL-STD-810 • short circuit protected 

• MTBF > 100,000 hr at 71 °C • reverse·polarity protected 

photomultipliers - flying spot scanners 
scan converters CRT bias circuits 

image dissectors - ionization chambers 
scintillation tubes - geiger tubes 

Model Input Output Range Ripple Efficiency Price 
(p.p) at Full Load (1-9) 

K15 3V to 15V 300V to 1500V @ 1.0 ma 0.1% >50% $149 

K30 3V to 15V 600V to 3000V @ 0.5 ma 0.5% >50% $158 

Q30* 2V to 12V 600V to 3000V @ 0.2 ma 0.25% >60% $168 

* Designed for battery applications-Idling current only 8 mao 

For operation in vacuum environments, these units will be supplied in a 3" long can having 
a high vacuum seal. In specifying a vacuum unit, add the suffix "z .. to the model number 
(Le. K30Z) and an additional $30 to the unit price. 

HIGH VOLTAGE OSCILLATORS 

• fixed or proportional output • miniature packages 

• short circuit protected • flat packs for insert mounting 

• reverse-polarity protected • designed for image intensifier applications 

Model Input 

32R4 18 to 32 Vdc 

0-6.75 6.75 Vdc 

Output (p.p) 

1200Vac to 3500 Vac 

2800 Vac 

Nominal 
Frequency Type 

10 KHz Adjustable, line 
regulated 

3 KHz Output proportional 
to input 

Price 

$265 

$98 

32R4 Dimensions: 3" x 1 %" x 'is'' 

HIGH VOLTAGE GATE GENERATOR 
IMAGE INTENSIFIER TEST SET 

• PRF to 10KHz 
• Output gate can be floated to ±25 KV 

• Completely solid state 

• 55 ns rise and fall times 
• Max. Pulse Amplitude ... 3000 v P jP 
• Pulse Width Adj. from 0.5 /Lsec. to 100 msec. 

• Pulse Delay Adj. from 0.3 /Lsec. to 50 /Lsec. 

• QC inspection/test. laboratory simulation • high speed shutter for image intensifier tube • automatic exposure control 

for intensifier tube or photomultiplier. LlDAR range gate. direct viewing image intensifiers .• vidicon coupled image intensifiers 

Send for Catalog (All prices and specifications subject to change without notice) 

eem/1969 .See YELLOW SECTION for Local Offices, Phones 2143 
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I VOTIOO I 
VIKING MOOULES. INC. 
WALTHAM. MASSACHUSETTS 02154 

CASES 

100 
SERIES 

300 
SERIES 

MICROLOGIC & IC 
POWER SUPPLIES 

MODEL 

101 

102 

103 

104 

108 

109 

111 

MODEL 

301 

302 

303 

*305 

'"306 

223 CRESCENT STREET 
WALTHAM, MASS. 02154 
PH 0 N E: 6 1 7 -89 1 -78 9 8 

MODULAR POWER SUPPLIES 

B 

OUTPUT OUTPUT 
VOLTAGE CURRENT CASE SIZE RIPPLE REG. 

0·40 .5A A 250uV ±.005% 

0·40 l.OA B 250uV ±.005% 

0·40 2.0A C 250uV ±.005% 
-. 

0·20V 4.0A C 500uV ±.005% + 1mv 

OAOV 3.0A C 500uV ±.005% + 1mv 

0·110 l.OA B 500uV ±.005% + 1mv 

0·10V 6.0A C 1mv ±.05% + 1mv 

CASE VOLTAGE ADJUSTABLE REG· 
SIZE RANGE CURRENT OVERVOLTAGE RIPPLE ULATION 

A 3·7 1A Yes 1mv .05% 

B 3·7 3A Yes Imv .05% 

C 3·7 6A Yes 1mv .05% 

A 9.5·26 l.5A No Imv .05% 

B 9.5·26 3A No Imv .05% 

*±10% Voltage Range Adjustment. Specify Voltage. 

500 
SERIES 

200 
SERIES 

DUAL SUPPLIES 
2144 

MODEL 

RP500 

P540 

P541 

P542 

P543 

P544 

MODEL 

203 

204 

DESCRIPTION 

Rack Panel Adaptor 

1,4 Rack Panel Blank 

% Rack Panel w/Switch, Pilot lite, fuse, Adjustment 

% Rack Panel w/Voltmeter, Ammeter, Pilot lite, fuse 

1f2 Rack Panel Blank 

Full Rack Panel Blank 

OUTPUT OUTUPT 
VOLTAGE CURRENT RIPPLE CASE SIZE REG. 

12·21/12·21 0.5A 500uV A ±.025% 

12·21/12·21 l.5A 500uV C ±.05% 

See YELLOW SECTION for Local Offices, Phones 

PRICE 

79.00 

89.00 

99.00 

139.00 

129.00 

149.00 

169.00 

PRICE 

89.00 

139.00 

179.00 

89.00 

99.00 

PRICE 

35;00 

3.50 

17.00 

35.00 

5.00 

7.50 

PRICE 

99.00 

169.00 

eem/1969 
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VIKING MODULES. INC. 
WALTHAM, MASSACHUSETTS 02154 

DUAL ENCAPSU
LATED SUPPLIES 

DUAL CARD 
SUPPLIES 
115V AC INPUT 

400 
SERIES 

LABORATORY 
POWER SU PPLI ES 

700 
SERIES 

DUAL LABORATORY 
POWER SUPPLIES 

ACCESSORIES 

MODEL 

201 

MODEL 

206 

206-1 

207 

207-1 

208 

208-1 

MODEL 

LS-401 

LS-402 

LS-403 

MODEL 

DLS-701 

DLS-702 

MODEL 

APC-15 

i4§ilih,md SECTION 4000 

OUTPUT 

223 CRESCENT STREET 
WALTHAM, MASS. 02154 
PHONE: 617-891-7898 

OUTPUT 
VOLTAGE CURRENT REG. RIPPLE SIZE 

15/15 50ma .08% 1mv 0 

OUTPUT OUTPUT 
VOLTAGE CURRENT REG. RIPPLE 

15/15 25ma .05% 1mv 

12-21/12-21 25ma .05% 1mv 

15/15 50ma _05% 1mv 

12-21/12-21 50ma .05% 1mv 

15/15 100ma .05% 1mv 

12-21/12-21 100ma .05% 1mv 

VOLTAGE 
RANGE CURRENT REGULATION 

0-11OV .5A .01% 

0-40V .5A .01% 

0-40V 1.5A .01% 

CURRENT 
VOLTAGE RANGE EACH SIDE REGULATION 

0-40/0-40 .5A .05% 

0-40/0-40 1.5A .05% 

DESCRIPTION 

Printed Circuit Card Plug in Connector 

PRICE 

49.00 

PRICE 

29.00 

29.00 

39.00 

39.00 

59.00 

59.00 

PRICE 

169.00 

98.00 

118.00 

PRICE 

179.00 

219.00 

PRICE 

2.00 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2145 
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Mechanical Assembly. 

Wanlass plant facilities in Santa Ana, California. 

Wan lass can achieve design 
economy while improving 

the performance of 
your electrical equipment. 

To find out how, 
write for a free copy of 

our brochure 
"The Capacity 

For Achievement". 

i4§ulti". SECTION 4000 

Cuslom Power Suuulies 
Custom OEM power conditioning assemblies 

in ratings from microwatts to megawatts 
with the revolutionary advantages of 

Transienl Free 
Paramelric Power I 

Wan lass manufactures power supplies, voltage regulators, inverters, 
converters, frequency converters and filters in custom and standard 
configurations to meet any power conditioning need. Cost and per
formance advantages to OEM's are substantial due to state-of-the-art 
design and construction capabilities combined with proprietary tech
nologies recently developed at Wan lass. Foremost among these de
velopments is PARAFORMERTM, the most significant invention in 
power magnetics in the 20th century. 

WANLASS PARAXTM TECHNOLOGY - By rhythmically varying the inductance of 
a magnetic circuit, the Wan lass PARAFORMERTM achieves transient free energy 
transfer without relying on mutual inductance. It also regulates voltage, ex
hibits minimum waveform distortion, provides electrical isolation, transforms 
voltage and prevents line voltage irregularities from being transmitted to the 
load and load voltage irregularities from being reflected back to the line. Suc
cessfully applied with custom specifications to voltage regulators, line filters, 
AC and DC power supplies, inverters, DC converters and frequency converters, 
the PARAFORMERTM principle also functions in off-the-shelf products under 
the trade name PARAXTM. 

WAN LASS CLlP·ACTM TECHNOLOGY - This proprietary technology utilizes cir
cuitry that symmetrically clips unregulated input-voltage peaks to produce a 
constant output waveform, which can then be tfansformed into a variety of 
regulated output voltages through the use of an appropriate transformer. Any 
desired AC voltage regulation precision can be achieved with true RMS, aver
age or peak voltage held to a constant, in ratings up to 1KVA. Due to generally 
superior performance, CLiP-ACTM is the logical successor to the ferroresonant 
transformer for most AC regulation requirements. It is also smaller, lighter, 
less expensive. 

WAN LASS VARAXTM TECHNOLOGY - VARAXTM utilizes another all-new magnetiC 
voltage regulating concept discovered by Wan lass. It is an electrically variable 
inductor which can be controlled over a wide inductance range by the appli
cation of small DC control currents. When compared with conventional satu· 
rable reactors, VARAXTM devices offer smaller size, lighter weight, greater re-

~~~~it,r;'tl:;;~;~h~fO~ ~bS~?{~iO~lr~ou'1t~~.c~~lk~Pr,::nr~~~Fa~~cf~i7~ ~~.~.fo0:;~ 
efficiency to 95% are typical for units with ratings from 500VA output from 
100-130 VAC single-phase, 47-63 Hz input. 

SOLID STATE POWER SUPPLIES 
A capacity to produce 100,000. 

power supplies per year 

MULTI-OUTPUT 
VOLTAGE REGULATORS 

0.1% line regulation at unit 
costs as low as $12.00! 

HEAVY POWER SUPPLIES 
AC voltage regUlators or power 

supplies rated to lOKVA. 

PARAMETRIC 
SWITCHING SUPPLIES 

40KC high frequency switching 
with no load transients. 

CIRCUIT ASSEMBLIES 
Assembly costs as low as 

3¢ per component. 

COMPLETE SYSTEMS 
A single source of integrated 

power conditioning and control. 

Custom Products Division 
~ WANLASS ELECTRIC COMPANY 

A SUBSIDIARY Of AMBAC INDUSTRIES INC. 

1540 EAST EDINGER AVENUE' SANTA ANA, ~ALlFORNIA 92707' TELEPHONE (714)546-8990 TWX: 910.595"1526 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2147 
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Economy models available off the shelf 

Wan lass Industrial Products Division applies the 
exclusive PARAXTM, VARAX™ and CLiP-AC™ tech
nologies to a broad line of OEM economy-type AC 
and DC power conditioners in standard configura
tions for off-the-shelf distribution by more than 
50 key distributors throughout the nation. 

In Stock at 
these Distributors 

ALABAMA 
Cramer/Huntsville. Inc.Huntsville: (205) 536·4493 

ARIZONA 
Liberty Electronics Phoenix: (602) 264A438 

CALIFORNIA 
Newark Electronics Inglewood: (213) 678·0441 
Radio Products, Inc. Los Angeles: (213) 748·1271 
lack Electronics Palo Alto: (415) 326·5432 

COLORADO 
Newark-Denver Denver: (303) 757-3351 

CONNECTICUT 
Cramer/Connecticut Hamden: (203) 288-7771 

FLORIDA 
Cramer/Florida, Inc. Ft. Lauderdale: ENTER. 1776 

GEORGIA 
Cramer/Atlanta Atlanta: (404) 541·5421 

ILLINOIS 
Newark Electronics Chicago: (312) 638-4411 

LOUISIANA 
Newark-New Orleans New Orleans: (504) 834-9470 

MARYLAND 
Cramer-Baltimore Baltimore: (301) 354·0100 
Cramer-Washington Rockville: (301) 424·2700 
Philadelphia Electronics Baltimore: ENTER. 9-7444 

MASSACHUSETTS 
Cramer Electronics Newton: (617) 969· 7700 

MICHIGAN 
Newark-Detroit Oak Park: (313) 548-0250 
Newark-Industrial Grand Rapids: (616) 452·1411 

MINNESOTA 
Newark-Minneapolis Minneapolis: (612) 331·6350 
Stark Electronics Minneapolis; (612) 332·1325 

MISSOURI 
Olive Ind_ Electronics St. Louis: (314) 863·7800 

NEW JERSEY 
Philadelphia Electronics Princeton: ENTER WX 8825 

NEW YORK 
Cramer 'Electronics Elmhurst: (212) 478·4000 
Cramer-Eastern Syracuse: (315) 455·6641 
Cramer-Rochester Rochester: (716) 482·7080 
Newark-Electronics Center New York: (212) 255-4600 
Summit Distributors Buffalo: (716) 884·3450 

NO. CAROUJ\lA 
Cramer/Raleigh, Inc. Raleigh: (919) 832-6441 

OHIO 
Electronic Marketing Columbus: (614) 299-4161 
Cramer/Tri-States Cincinnati: (513) 771-6441 
Newark-Herrlinger Cincinnati: (513) 421-5282 

PENNSYLVANIA 
Cramer-Pennsylvania Philadelphia: (215) 224·0120 
Philadelphia Electronics Allentown: (215) 436·6743 
Philadelphia Electronics Easton: (215) 253·3569 
Philadelphia Electronics Philadelphia: (215) 568-7444 
Philadelphia Electronics Pittsburgh: Zenith 0744 
Philadelphia Electronics Reading: (513) 376-4814 
Philadelphia Electronics St. College: ENTER. 1·0602 
Philadelphia Electronics Wilshington: Zenith 0744 

TEXAS 
Lenert Company Houston: (713) 225-1456 
NE!wark-Dalias Garland: (214) 271-2511 
Newark·Houston Houston: (713) 782·4800 

WASHINGTON D,C. 
Philadelphia Electronics ENTERPRISE 1·7444 

WASHINGTON 
Electronic Sales Seattle: (206) 932-0330 

For complete information 
on our low-cost 

power supplies and line conditioners, 
contact Wan lass or 

the distributor nearest you. 

Or ask for bulletin WDP-1168 

DC Power SUDDlies and 
AC line Conditioners 

Eliminate line transients, noise and even arrest lightning with the Wanlass 
ParaformerH"! (And get 0.25% AC line regulation as part of the deal!) 

THE WANLASS PARAFORMER is the 
revolutionary power transfer com
ponent that effects parametric 
transfer of power without solid
state or mechanical elements. Stan
dard units rated from 60 to 5000 
VA in stock. 

MODEL PEC-60 

60VA @ $95.00 

ECONOMY OEM DC POWER SUPPLIES. Series regu
lated units currently in large volume production and 
available in 30-60-120 watt models with output volt
ages ranging from 3_6 to 60 volts_ Economy is the 
keynote with unit prices beginning at $46-$58-$86 
and decreasing to as low as $27 each in large quan
tities_ Features include ±1 % regulation, 0.1% ripple, 
47-63 Hz operation, automatic short circuit protec
tion, and wide range adjustability of output voltage. 

-- 30-60-120 Watt OEM DC Power Supplies 

VARIABLE INDUCTOR AC POWER REGULATORS. A 
highly reliable, frequency insensitive series identified 
as the VARAXTM. Ideal for remote or unattended sites, 
high starting loads, all lagging power-factor loads, it 
features 47-63 Hz operation at 105-130V, ±1% line 
and load regulation and over 90% efficiency with full 
load. Price for 1.5 KVA unit is only $127.50 in 50-99 
quantities. 

__ TYPICAL 1500 VA VARAXTM 
Model No. VVR-1501 

INTEGRATED CIRCUIT DC POWER SUPPLIES. A spe
cially designed series for OEM and systems applica
tion to IC and MOS circuits_ Standard IC 60-120-200 
watt models available with output voltages from 3.6 
to 60 volts and priced at $125. $170 and $225 re
spectively. High performance HPIC series also avail
able with ±0.05% regulation (standard ±0.25%), 2 
millivolt ripple (standard, 5 millivolts) and complete 
isolation. HPIC prices are $150, $195 and $250. Also 
request data on the Wan lass new "PIC" parametrical
ly preregulated DC power supply line with positive 
protection from line transients and switching spikes! 

_ TYPICAL 5V @ 25A IC-MOS Power Supply 
Model 200-25IC-5 

CLIP·ACTM AC POWER REGULATORS. CVR, CVRS and 
C-3000 Models using the Wanlass CLiP-ACTM principle 
to decrease audible noise, size, weight and cost while 
improving performance. Feature ±l'% line and load 
regulation, 47-420Hz operation and high surge-power 
capability. 120 watt units are priced as low as $14. 
C-3000 line is a true RMS clipping regulator with 
auto-transformer output priced at $39' "lr a 60 VA 
unit. New CVRS line provides nov regulated true 
RMS AC output with no power transformer_ Request 
bulletin CVRS-369! 

_ Tl:d~Af.vV-S2~A CLiP-ACTM Voltage Regulator 

Industrial Products Division 
-,,-__ W_A_AN_s_~B_~_'~_A~_Y_~F_l A_E M_C_!_~_J C_'N_OC_USO_TR_~_S P~I!_c,_N_Y_Ev~ 

1540 EAST EDINGER AVENUE· SANTA ANA, CALIFORNIA 92707 • TELEPHONe: (714) 546-8990 TWX: '910-595-1526 
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Precision Instruments 
Wan lass Instruments manufactures a complete line 
of instruments in rack-panel or bench configurations 
for multi-purpose power supply requirements and 
for AC power conditioning, dynamic line filtering, and 
voltage regulation. These instruments utilize the pro
prietary technologies of PARAX™ and VARAX™ power 
conditioning (regulation and filtering) to provide lab
oratories and test facilities with transient-free AC 
line conditioning. 

DESCRIPTION t, COEL NO. 

PARAX 
POWER P-1405 
CONDITIONER 

AC 
INPUT 

(VOLTS) 

105·125 

AC 
OUTPUT 
(VOLTS) 

117 

LOAD 
LINE (±) 
(±) REG. 

REG. (10 or 25 
(± 10V) to FL) 

0.25 1.5 

PARAX 
---+-----------------------

POWER 
CONDITIONER 
~.-

POWER 
CONDITIONER 

PD·1410 105·125 

P·1425 105-125 

117 0.25 1.5 

117 1.5 

RESPONSE 
TIME 

DISTOR
TION 
(%) 

FREO. 
(HZ) 

60 

~5 60 

~5 60 

VA 

500 

1000 

2500 

----- --_._----_._--.. _------------- ---------
PARAX 
POWER P-1450 105-125 117 .5 1.5 -5 60 5000 
CONDITIONER 

FILTER· 
ING TO 
1 MHZ 

50 db 

50 db 

50 db 

50 db 

PHASE APPLICATIONS 

filter and regulate 
lab or production 
instruments 

test stand, 100 db 
between loads 

computer or system 

inuustrial, production or 
entire lab 

SIZE 
H"xW"xD" 

5·3/4 x 9·3/4 x 
16-1/2 

7 x 19 x 17·1/4 

10-1/2 x 19 x 
18·1/2 

21x19x20 

WT. 
{LBS.} 

50 

97 

155 

PRICE 

275.00 

550.00 

750.00 

325 1500.00 

-PARAx---------·-----------------------------------------------.------------------------- ---------.----
~g~5FTlONER P4-1405 105-125 117 1.0 2.5 -5 400 500 50 db 400 Hz test evaluation 5-3/io}i1/2 x 18.5 3Q5.00 

------------------------------------------------------------_._-_._--_. __ .-
PARAX 
POWER 
CONDITIONER 
-------
REGULATED 
POWER 
CONDITIONER 

P4·1605 105·125 

117 1.0 

110-120 0.1 

2.5 

0.5 
o for 1% 
10-20 ms 
for .1% 

REGULATED a for 1% 

-5 400 

400 

POWER P4·1605·3 105-125 110-120 0.1 0.5 10-20 ms 400 
CONDITIONER for .1 % 

1000 50 db 

500 50 db 

500 50 db 

400 Hz test evaluation 

testing precision 
400 Hz gyros, components 
and instruments 

testing precision 
400 Hz gyros, components 
and instruments 

24 625.00 

22 925.00 

8·3/4 x 19 x 20 150 2875.00 

REGULATED -----.--.-,-----,,--.---.-- ---------Of~l%----------· -.-- "--- -- - --------------_.-----_._---------_._-
POWER P-1605 105-125 110-120 0.1 0.5 10·20 ms 3 60 500 50 db 
CONDITIONER for .1 % 

60 Hz for controlled 
critical measurements 7x19x16 80 775.00 

SOUD-~ --~----- - ,----.---~---.-------- ---------Reg 30~- -- --N~SCR;_;-----'--~~·------------·------------------
POWER RF-1310 95-130 110-120 0.1 0.1 filter 60 1000 O.V. criti,cal measurements 5-1/4 x 19 x 12 40 575.00 
CONDITIONER 1 JLS Spikes 

-SOlID STATE -~-------.,- --------~R.-g-3:-=0-m-'--------- ----N~S~;--------'----------------------------

POWER RF-1330 95-130 110-120 0.1 0.1 filter 60 3000 O.V. 
CONDITIONER 1 JlS Spikes 

SOUD STATE 
POWER 
CONDITIONER 

VARAX--
POWER 
CONDITIONER 

VARAX 

RF-1350 

V-2005 

Reg 30ms No SCR or 
95·130 110-120 0.1 0.1 filter 60 5000 O.V. 

_____ ~ _____________________________ ~ ___ ~~~ __________________ S:..Pi_k_._, __ 

100-130 110-120 0.5 0.5 50 ms -5 47-63 500 20 db 

POWER V·ZOID 100-130 110·120 0.5 0.5 50 rns ~5 47-63 1000 20 db 
CONDITIONER 

critical measurements 5-1/4 x 19 x 12 75 97;).00 

-------------------------
critical measurements 5-1/4 x 19 x 12 100 1275.00 

-----------. __ . __ .. --.- --

multi Hz input 
for motor generator 5·1/4 x 19 x 12 40 300.00 

multi Hz input 
for motor generator 7 x 19 x 9 75 350.00 

-VARAX- -- --------------------------- ----------

POWER V·2030 100-130 110·120 0.5 0.5 50 ms ~5 
CONDITIONER 
---------~--------------------------------------------
DYNAMIC 
LINE F-3010 115-Nom 115 Nom 
FILTER 

'1s.~~~...,-~;~6--1~--~--~~,;;---5-;:-;---

DC POWER 
SUPPLY MP·40 

AC/DC PARAX P-5505 

I nstruments sold throughout 
the United States 

by specially trained electronic 
instrument representatives. For a 
complete catalog or additional 
technical information contact 

Wanlass Instruments 
or your local representative_ 

47-63 multi Hz input 
for motor generator 525.00 3000 20 db 8·3/4 x 19 x 16 105 

----------_._---------- ---_._-_._-- ---------

60 lOA RMS 40 db 
25A Peak Decade 225.00 filter SCR spikes, any low 4·7/8 x 8·3/8 x 

level noise for lab, test 10-5/8 

47-63 -~~·.~~---------------r:;~i-pu'r;~-.-,a-b-. -,.-,,--4--7 /-i-x ~8-.-::-3/-::8c·x--1-2 ---19-5-.00 
10-5/8 

675.00 

Instruments Division 

1540 EAST EDINGER AVENUE· SANTA ANA, CALIFORNIA 92707· TELEPHONE (714) 546-1811 TWX: 910-595-1526 
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RUSH 

AND RUSH MODEL AB4-SC 
WIRE AND TUBING CUTTER 

Automatically measures, cuts and counts 
while in operation Designed primarily for 
manufacturer who cuts and strips wire and 
tubing by hand. Delivers constant supply 
of length controlled pieces ready for strip· 
ping. Spool fed, it is ideal for short run 
production. Perfect companion to RUSH's 
Model K·l5. 

RUSH CENTRIFUGAL BLADE 
WIRE STRIPPER 

the "Toughies" of modern insula· 
tions. Adjusts easi Iy to length and depth 
of cut while running! Designed primarily 
for removal of Teflon. It is equally effec· 
tive for Nylon, P.V.C., Neoprene, rubber, 
braided cotton and other modern jn-sula~ 
tions. Week after week of running without 
slightest adjustments-and with no rejects. 

RUSH BLUE ARC 
STRIPPER 

Designed specially for coaxial and shielded 
cable. It severs shielding at predetermined 
point and fuses strands together to pre· 
vent fraying. Ground·wire can be fused to 
shielding in same operation. It can be 
equipped to handle a range of types and 
sizes of shielded cable. 

RUSH THERMAL 
WIRE STRIPPER 

Designed primarily for bench·type uniform 
stripl>ing of most types of Thermo·plastic 
insulations. Has multi·level temperatures 
control; finger lever controls stripping ele· 
ment contact pressure. Positive mechanical 
stop gives adjustable control of uniform 
stripping length. Strips from AWr: 1 to 
AWG 43 without adjustment. 

RUSH CLOSE·UP 
WIRE STRIPPER 

Designed specially for accurate close.up 
work on wires AWG. #36 or finer. Built·in 
precision minimizes damage to wires. Has 
RUSH's Easy·Entrance Wheels. For close 
tolerance stripping of fine wire at assembly 
operation, inquire about portable Model 
"HR·l" with three·foot flexible shaft. 

RUSH WIRE STRIPPER 

RUSH CUSTOM DESIGNED 
INDUSTRIAL EQUIPMENT 

Designed and Built Specially 
for Your Particular Operation 
The RUSH Engineering and Testing Laboratories of the 
Eraser Company are at your disposal entirely free of 
cost or obligation to yOU. RUSH will test your particular 
samples of wires or tubing and recommend a RUSH 
stripper for you. If the situation warrants, we will design 
and build a machine entirely suited to your particular 
needs at a price that will please and satisfy you. Avail 
yourself of this service as many other manufacturers 
have done and you will be pleased and pleasantly sur· 
prised with our policy of full cooperation with you in 
solving any problem you now have. Send for free catalog 
of complete line of products and services. 

RUSH WHEELS 

~ e""; .'jOSH, 
Standard and Custom Made Stripping Wheels 

Whatever the specification and stripping job-RUSH 
makes the WHEEL-from soft self·flaring FybRglass 
Wheel for delicate wire work to extra firm Wire·Brush 
Wheel for tough jobs. The wire wheel sections are also 
available in nylon, brass and horsehair. The variety of 
Stripping Wheels include the famous Wobble Wheels with 
their oscillating motion for longer work·life ... and the 
Easy·Entrance Wheels for quick and simple engaging of 
wire for stripping. Both of these popular RUSH Wheels 
are available in the specific hardness and durable quality 
required for your particular job. 

INQUIRE ABOUT OUR WIRE 
TWISTING EQUIPMENT 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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SEALING EQUIPMENT 
Ie and INFRARED SEALERS 

LABORATORY AND PILOT FLAT PACK SEALER 
FP-VP-1 M 
A perimeter type, hermetic sealer for IC, Thick and Thin Film Packages. Sophisti

cated solid state circuitry permits complete control over the sealing atmosphere, 
location of heat, time at temperature and rate of heat-up and anneal rates. All 

the sealing stages are adjustable, flexible as to sequence and preprogrammed 

when desired; though any stage can be suspended or by-passed for experimental 

purposes. 

Packages can range from %" x 1/8" to 13/4" X 13/4" and may be of glass, "Kovar"* 

or ceramic. 

PRODUCTION FLAT PACK SEALER 
FP-VP-17 (seven head model illustrated) 
Laboratory precision at production rates is main advantage of this perimeter 

type, multi-head hermetic sealer for IC, Thick and Thin Film Packages. 

Similar to the FP-VP-1M described above, this sealer can be provided with 

one to ten independently monitored sealing heads. 

Preprogrammed to the proper sealing profile for the particular package, the 

sealer automatically purges, evacuates, backfills with inert gas, perimeter 

heats (heatsinks protect the device) anneals the package automatically 

and recycles precisely. Depending on the number of sealing heads, packages 

up to 13/4" X 13/4" can be sea led. 

GLASS-TO-METAL PROGRAMMABLE, SEALER 
DAP-700 
For glass-to-metal, soldering and brazing operations at precisely controlled temperatures 

up to 1,OOOoC with complete control over the sealing atmosphere for vacuum, positive 

pressure and inert gas, this solid state controlled sealer can be completely pre

programmed for all parameters of the sealing cycle. Custom tooled for semi-automatic 

loading, the sealer can seal most standard types of semiconductor packages and 

component parts. 

PACKAGE SEALING APPLICATION CENTERS 
As a major supplier of glass and metal parts, "Flat Paks" and many other "Hi Integrity" packages as well as sealing equip

ment, GTI is uniquely equipped to help the engineer develop reliable sealing procedures and maximum production yields. 

Application centers are located in Costa Mesa, Calif., Providence, R. I., and Miesbach, West Germany. Any GTI Sales 

Engineer can arrange for analysis and recommendations on your package situation. 

'''Kovar'' is a registered trademark of Westinghouse Electric Corporation. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2151 
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THE QUALITV LINE 

OF PRINTED CIRCUIT 

MANUFACTURING EQUIPMENT 

DEA ·• ... ET-SPRAY" ETCHERS 

KP SCREEN PRINTERS 

SOMACA 
A COMPLETE LINE OF 
AUXILIARY EQUIPMENT 

AND SUPPLIES 

ROLTINNER 

KRESSILK is the top name for circuit board manufac
turing and chemical milling equipment. Light printers, 
screen printers. Etchers, cleaning machines, dryers, 
soldering equipment, films, resists ... all of the 
very highest quality manufacture and performance, 
backed by the KRESSILK warranty. 

Write for technical bulletin eem and specifications 

KRESSILK PRODUCTS, INC. 
Xylem Company 420 Saw Mill River Road. Elmsford N. Y. 10523 
322 So. Fourth SI. AREA CODE 914 592-5010 TELEX 01-25572 
Minneapolis, Minn. 

2434 Dempster St., Des Plaines, III. 

AT ALL EASTMAN KODAK STORES, INC. 

Leonard W. Smith 
P.O. Box 267 
434 Pond Street 
Westwood, Mass. 

2152 See YELLOW SECTION for Local Offices, Phones eem 11969 
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SODECO Impulse Counters for 
TOTALIZING 

I n modern instrumentation, production 
controls, and data handling systems, a 
rapid, accurate means of totalizing is 
often required. Low cost, easily read 
total izing impulse counters are preferred 
as the means of recording this informa~ 
tion. Sodeco totalizers, due to their reli
ability and small size are widely speci
fied for counting instruments, control 
systems and centralized control stations. 

PREDETERMINING 
These small 4 or 5 digit counters provide 
for visual in-line count and control func
tion in a single compact unit. It is 
readily preset to any number from 1 to 
9999 (9) and after the preselected num
ber of counts have been registerd a SPOT 
contact reverses permitting a control 
function. Applications calling for auto
matic recycling or batch counting prefer 
Sodeco predetermining counters. 

PRINTING 
Whenever a permanent record of units or 
events is desired, the Sodeco printing 
counter for serial and parallel entry 
counting, will serve to maintain this 
record, with a minimum space require
ment. As count is by electromagnetic 
action, the counter may be remotely lo
cated from the point of count generation. 

TRANSMITTING 
Reliable operation of any electromagnetIC 
counter requires that the counter coil be 
energized by a pulse within specifications. 
Sodeco transmitters provide a controlled 
pulse, and protect against false count, or 
coil burnout. 

TOTALIZING 

No reset 3 to 8 digits, manual toggle 
reset 3-6; counting speed ~ 10, 25 or 
50 impulses/second. (8 digit non-reset 
10 ips only) DC operation. Model illus
trated TCe7e. Send for Bulletin 201. 

Th is se ri es of 4 and 5 digit DC ope rated 
counters count from a preset number 
toward zero. They are preset to any number 
from 1 to 9999 (9) and after the preselected 
number of counts have been registered a 
SPOT contact reverses permitting a control 
function. Madel illustrated TCeF4PE. 1.722" 
x 3.228" x 4.016". Send for Bulletin 402. 

Electric reset by single impulse; 4, 5 or 
6 digits; 10, 25 or 50 impulses second; 
DC operation. Model illostrated TCeF6E. 
Send for Bulletin 201. 

PREDETERMINING 

This predetermining counter is basically 
equivalent to the TCeF4PE type, how
ever the supply is taken directly from 
110 or 220 V AC. The coont and reset coils 
are provided with a spark soppressor. Model 
illustrated 2TCeF4PE ~2.01" x 4.02" x 4.42". 
Send for Bulletin 402. 

Pushbutton resets figures to zero; 4, 5 
or 6 digits; AC (10 i/sec max) or DC (10 
or 25 i/sec). Model illustrated TCeBZ5E 
~ 1.654" x 2.047" x 1.811." Send for 
Bulletin 212. 

NON-RESET ECONOMY COUNTER~4 digit; 
DC 12, 24, 48, 110; 10 i/sec; life expec
tation minimum 50 mIllion impulses. 
Model ill ustrated TCe5. 1.10" x .81" x 
4.49". Send for Bulletin 223 . • ________ • ADD-SUBTRACT • 

Actuates switch at preset counts; 5 
digits; manual or electric reset; panel or 
surface mount; 10 i/sec; AC or DC. Model 
illustrated TiZ5PIE ~ 5.669" x 5.669" x 
2.795". Send for Bulletin 501. 

A rugged differential coonter with 2 drive 
systems and a control contact. Indication 
is on one register with 1 system adding 
and 1 system subtracting. A SPDT con
tact is actuated when the register is in 
the zero position. AC or DC operation. 
Model illustrated TiZ4RcEh. Send for 
Bulletin 501. 

PRINTING COUNTERS 

2 Models 
Visual readout and print; 6 digit serial 
entry totalizer; 10 impulses per second; 
AC or DC operation. Model illustrated 
PLl03 ~ 2.84" x 5.67" x 7.72". Send for 
Bulletin 371 and Technical Manual 1112. 
Visual readout and print; 5 decades for 
serial and/or parallel entry counting; 10 
or 20 impulses per second; DC operation. 
Not illustrated model PNI07 - 2.84" x 
5.76" x 7.16". Send for Bulletin 371 and 
Technical Manual 1112. 

This printing counter provides not only a 
6 digit serial entry totalizer but also 
a synchronous motor (110 V AC) driven 
time and date register of month, day, 
hour and minute. 10 impulses per second 
for serial entry totalizer. If parallel entry 
20 impulses per second ~ 5.67" x 5.67" x 
7.72". DC or AC operation. Send for Bul
letin 371 and Technical Manual 1113. 

Also available for printing on card 
or tape and card. 

SINGLE DECADES 

This series of easy to read Sodeco impolse This new Sodeco ES4 Electric readoot 
counters is fitted with a single numbered counter makes available in one compact 
dram. Supplied with or without auxiliary unit a single digit, high speed impulse 
contacts. Multi-digit counting chains can I counter equipped with a 10 pOSition read
be accomplished as well as being used as lout switch, a transfer contact, a zero 
predetermining registers, programmers or I reset contact and a predetermining switch. 
a Single digit register. DC operatIOn. less than 2" high, 1" wide, & 3" deep. 
Model illustrated ES2~53 ~ 0.87" x 1.73" x Counting speed 25 ips. Standard voltage 
4.43". Send for Bulleton 101. 24 V DC with 12 and 48 V DC on special 

order. Send for Bulletin 1249. 

This unit consists of 10 decades for paral
lel entry coonting. Any combination of 
decades may be wired for serial entry 
and in order to cover a wide range of 
applications alpha drums for code identi
fication and special ratio drams for time 
and date registration have been made 
available. 10 or 20 impulses per second. 
DC operation. Model illostrated PN207 ~ 
5.67" x 5.67" x 7.16!' Send for Bulletin 
371 and Technical Manual 1113. 

A multi-element unit providing a maxi
'1lum 20 decade capaCity, printing on tape 
or card. Any 5 decade element can be 
removed and in its place a 6 digit serial 
entry total izer or a synchronous mO.tor 
driven time and date register. This high 
capacity printer can be equipped with 
any combination of elements suitable for 
definite applications. DC operation. Model 
illustrated PL4005. 11.34" x 5.67" x 7.16". 
Bulletin 371 and Technical Manual 1111.1. 

Also available for printing on card. 

NEW TOTALIZING COUNTERS -
COMPACT TOTALIZER ~ New, compact, 
low wattage, long life counter, 6 digit 
(8 without reset); counting speeds 25 or 
60 c/sec; non-reset, manual or electric 
reset; 24 V DC standard. 1.89" x 0.94" x 
2.83". Sorface or flush mounting. Send 
for Bulletin 1248. 

The new Sodeco Model RG .. E impulse counter 
with front-plate and spring loaded mounting 
is a compact, low wattage, long life counter 
that is ideal for multiple counter installa
tions. Available with manual, electric, or 
no reset. Available in 5, 6 or 8 digits and 
coonting speeds of 10, 25 or 60 ips. 24 V 
DC is standard, 12, 36, 48, 60, 110 and 220 V 
DC also available. Send for Bulletin 1252. 

Write for detailed specifications and application information. LAN DIS & G Y R INC 
NOTE: Part numbers are for illustrated types. Also available in , • 

variations indicated. 45 W. 45th STREET, NEW YORK, N. Y. 10036 
Broad variety of types and wide range of operating voltages permits 
selection of the precise counter for the application. Tel: (212) 586-4644 • TWX: (710) 581-5888 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2153 



TOTE BOXES 

CIRCUIT BOARD BOXES 
with adjustable "retainer wall"* 'patent pending 

300 SERIES Install extra "Retainer 
Wall'" in any model and 
double circuit board ca· 
pacity. 300 CB 300 CBX 

\11111 1111 II II/L I 
I~·§ 

:§ 
~ 

J 
kil:; 

111111111111111 

400CB 400 SERIES 400 CBX 
~~\\ \\\\\\\\\11111 111111 JllUIIlIlIllI/LI /JIfJi. 

~~~ \\\\\\~\\' 1111 11111111111111111111/1111/ 
0 0 I 

~ 

~ tl 
1/1/1/111111111111111111 IIIIIIIII\I\\\\\\\\'\.'\.'\. ,~ 111//111111111111111111111 

MODEL BOARD MAXIMUM 
NUMBER CAPACITY BOARD SIZE 

300·5CB 19 9';"" x 5" 
300·6CB 19 9%" x 6" 
300·7CB 19 9%"x7" 

300·5CBX 11 14" x 5" 
300·6CBX 11 14" x 6" 
300·7CBX 11 14" x 7" 

400·5CB 26 14'12" x 5" 
400·6CB 26 14'h"x6" 
400·7CB 26 14'h"x7" 
400-8CB 26 14'h"xS" 
400·9CB 26 14'h"x9" 

400·5CBX 19 20" x 5" 
400·6CBX 19 20" x 6" 
400·7CBX 19 20" x 7" 
400-8CBX 19 20" x S" 
400·9CBX 19 20" x 9" 

SECOND RETAINER WAllS" 
, 

MODEL 
NUMBER 

300 CBW 
300CBXW 
400CBW 
400CBXW 

EXTRA BOARD 
CAPACITY 

19 
11 
26 
19 

*Patents Pending 

TRANSPARENT SNAp·ON DUST COVERS 
·300S.0. 
300 R. 
4005.0. 
400 R. 

Clear Snap·On Covers for 300 Series 
Clear Regular Covers for 300 Series 
Clear Snap·On Covers for 400 Series 
Clear Regular Covers for 400 Series 

1 
1111111\\ ~ 

PRICE 

$3.50 
3.70 

. 4.00 

3.40 
3.60 
3.90 

5.S0 
6.00 
6.90 
8.00 
S.40 

5.50 
5.70 
6.60 
7.70 
S.lO 

PRICE 

1.20 
1.00 
1.50 
1.20 

1.50 
1.45 
3.00 
2.S0 

TOTE 
BOXES 

A-OVERALL LENGTH 
B-OVERALL WIDTH 
C-OVERALL HEIGHT 
0-TOP INSIDE 

LENGTH 
E-TOP INSIDE 

WIDTH 

F-BOTTOM 
INSIDE LENGTH 

G-BOTTOM 
INSIDE WIDTH 

H-STACKING LUGS 
(OPTIONAL) 

DIMENSIONS IN COLUMNS "A" 
THROUGH "G" ARE IN INCHES 

BOX NO. A B C 0 E F 

100 10% 3% 2Y, 9% 3 9';' 
200·2 10% 8% 21;' 9% 6% 9'/. 
200·3 10% 8';' 31;' 9% 6';' 9% 
200·5 10';' 8';' 5 9% 6'1. 9% 
300·1 10% 8';' 1% 9% 6% 9% 
300·2 16% 10'l'. 2';' 14% 9';' 14';' 
300·3 16% 10% 3';' 14% 9';' 14% 
300·4 16% 10% 4 14'l'. 9'1. 14';' 
300·5 16% 10% S IS 9% 14';' 
300·6 16% 10% 6 IS 9% 14% 
300·7 16% 10% 7 IS 9% 14% 
30J·8 16% 10'l', 8 IS 9% 14% 
400·3 22% 17% 3 20% 15'/. 20 
400·4 22% 17'/, 4 20'/. 15% 20 
400·5 22% 17'h 5 20% 15Vs 20 
400·6 22% 17'/, 6 20% ISVs 20 
400·7 22'1, 17'/, 7 20% 15Vs 20 
400·8 22% 17lj, 8 20';' IS'I. 20 
400·9 22% 17'/, 9 20';' IS';' 20 

~ .... ..... """ iii z'" 0< 
::J~ ...... 

WT. ~;: ...... ~t:: ...... c:oi 
G (ABS) ct~ ", ... 

'" 
C:Of 

23fa 3% oz. N.A. N.A. $ .82 
6'h 5 oz. $1.09 $1.20 1.01 
6% 6 oz. 1.28 1.40 1.18 
6lj, 8 oz. 1.50 1.78 1.37 
6Y, 11 oz. N.A. 1.80 1.80 
9Y, 11Y, oz. 1.95 1.85 1.85 
91;8 12 oz. 2.00 1.90 1.90 
9'Ia 14 oz. 2.35 2.20 2.20 
9'/. IS oz. 2.50 2.29 2.29 
9'/, 1# 2.55 2.40 2.40 
9% 1# 3'h oz. 2.90 2.80 2.70 
9% 1# 6 oz. 3.20 3.10 3.00 

IS 1# 13 oz. 4.00 2.90 3.80 
IS 1# 14 oz. 4.10 3.10 3.90 
15 1# 15 oz. 4.20 3.30 3.98 
IS 2# 4.40 3.60 4.1S 
15 2# 9 oz. 5.25 4.10 4.9S 
IS 3# 6.55 4.85 6.19 
15 3# 4 oz. 6.85 5.60 6.47 

NOTE: Grey A8S boxes will be supplied unless otherwise specified. Please allow extra 
week for delivery of white A8S boxes. Grey ABS boxes only. have grained exterior. Boxes 
with stacking lugs available from stock in ABS. or in polyethylene by quotation. When 
ordering specify polyethylene boxes by suffix "P.E." to Box No. (e.g., "300·5 P.E."). To 
specify boxes with stacking lugs use suffix S.L. (e.g., "300·5 S.L.") . 

HEIGHT 
LATERAL LONGITUDINAL 

1/16" Thick 1/8" Thick 1/16" Thick 1/8" Thick 

200 SERIES t I" 211 $.04 211 $.06 212 $.05 212 $.oe 
BOXES 2" 221 .06 221 .09 222 .07 222 .11 
SLOTTED FOR: 2'/<" 221A .07 221A .11 222A .08 222A .12 
S LONGITUDINAL) - , 
7 LATERAL 4" 241 .11 241 .18 242 .12 242 .18 

DIVIDERS 4'/," 241A .12 241A "" 242A .13 242A .20 .• u , .. ,,"" r 311 .OS 311 .08 312 .07 312 .11 
BOXES 2" 321 .07 321 .11 322 .11 322 .11 
SLOTTED FOR: 21A" 321A .08 321A .12 322A .12 322A .20 
rn.t;·G~J~fINAL 4..' 341 .12 341 .18 342 .18 342 .28 

DIVIDERS 4Y," 341A .13 341A .20 342A .20 342A .33 '""""" r 411 .07 411 .11 412 .08 412 .12 
BOXES 2" 421 .11 421 .18 422 .14 422 .22 
SLOTTED FOR: " 421A .12 421A .20 422A .IS 422A .25 
11 LONGITUDINAL ~,Y' 
15 LATERAL 441 .18 441 .28 442 .23 442 .37 

DIVIDERS 4%" 441A .20 44!A .33 442A .25 442A .40 
.. 

NOTE: 1/16" DIviders Will Be Supplied Unles. Otherwise Spoc,f18d. Standard 
Dividers Slotted on 11/4" Centers. 
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PROTECT· ORGANIZE· STORE ALL SMALL PARTS 

SMOOTH WHITE ABS 
RIBLESS NESTERS 

A 0.0. Top lid 
Length 

B 0.0. Top Lid 
Width 

C 0.0. Depth 
o 1.0. Top Lid 

Length 

1.0. Top lid 
Width 
1.0. Bottom 
Length 
1.0. Bottom 
Width 

Dimensions in columns "A" through "G" are in inches. 
Grey
White 

Starting ABS 
Box No. A B C 0 E F G Weight Gauge Price 
100-N 10'/2 37/. 2'12 9'1_ 3 9'/_ 23/. 3';' oz. .125 $ .90 
200-2N 11"% 8'1_ 2 9'18 6'1_ 9'1. 6'/2 53/_ oz. .100 1.20 
200-3N 11'1_ 8'1_ 3 9% 6'1_ 9 6'1_ 6 oz. .100 1.25 
200-5N 11'1_ 1O~. 5 9'1. 6'1_ 8'1, 6 7'1_ oz. .125 1.40 
300-2N 16% 107/. 2 15'/. 9% 14'1_ 9'1. 12 oz. .100 1.95 
300-3N 16% 10~. 3 15'18 9% 14'/8 9 121(2 oz. .100 2.00 
300-5N 163/8 107/8 5 15'18 9'18 143/8 8'/2 15 oz. .125 2.40 
300-6N 163/8 107/8 6 15'/8 93/8 14'18 83/8 1Ib.30z. .156 2.80 
300·lN 16'18 1O~8 7 15118 9'18 14 8'1_ 1Ib.40z. .156 2.90 
400-3N 223/8 17'/2 3 20'/_ 1511_ 20 147/8 2 lb. .125 4.00 
400-5N 22'18 17'/2 5 20'/_ 1511_ 19'/2 14'/8 2Ib.40z. .156 5.00 
400-6N 223/8 17';' 6 20'/_ 15'1_ 19'18 143/8 2Ib.80z.· .156 5.20 
400-lN 223/8 17'/2 7 20'/_ 15'/_ 19'/_ 14'1_ 3 lb. .187 6.60 
400-8N 223/8 17'12 8 20'/_ 1511_ 19'18 14'18 3Ib.80z. .219 6.90 
400-9N 22'18 17'/2 9 20'/_ 15'1_ 19 14 3 lb. 12 oz. .219 7.20 

.. 
NOTE: WhIte ABS Boxes WIll Be Supplied Unless OtherWIse SpeCIfIed. Please 
Allow Extra Week For Delivery of Grey ABS Boxes. Grey ABS Boxes Only Have 
Grained Exterior. 

SEPARATORS 

STACKABLE 
COMPARTMENTED 
ASSEMBLY TRAYS 

$2.50 each 

Model 3012 Model 3020 Model 3030 Model 3040 

MODEL: COMPARTMENTS: DIMENSIONS: 

3012 12 in 3 rows 2%/1 x 3%/1 
3015 15 in 3 rows 23/4/1 x 2V2/1 
3020 20 in 5 rows IV2/1 x 3%/1 
3030 30 in 5 rows 11/2/1 x 1 'l's/l 
3040 40 in 5 rows IV2/1 x 1%/1 

NOTE: Be certain when ordering covers to include proper suffix - 300-R 
(Regular) or 300-S0 (Snap-on). Butyrate cover WIll be supplied unless whIte or 
grey ABS is specified. 

,A. BASKET ~.~" ,HANDLES 
ACCESSORIES 

--- ". 

\ I 

COVERS 

COVERS 

SERIES REGULAR SNAP-ON 
GREY ABS CLEAR BUTYRATE GREY ABS CLEAR BUTYRATE 

For 100 Series $ .50 $ .60 $ .52 $ .65 
For 200 Series .60 .75 .64 .80 
For 300 Series 1.10 1.45 1.15 1.50 
For 400 Series 2.00 2.80 2.20 3.00 

NOTE: Order By Series Number With Suffix Letter R (Regular). S·O (Snap·On); 
Example: 300 S·O When Ordering 300 Series Snap·On Cover. Butyrate Cover Will 
Be Supplied Unless ABS Is Specified. 

BASKET HANDLES 
For 200 Series $ .80 
For 300 Series 1.00 
For 400 Series 1.25 

HANDLES OF DURABLE ALUMINUM 

SEPARATORS 
For 200 Series $.20 
For 300 Series .40 
For 400 Series .80 

STACKING STRIPS 

For 200 Series $ .55 
For 300 Series .80 
For 400 Series 1.00 

STACKING STRIPS PERMIT 
POSITIVE STACKING WHEN 
DIVIDERS OR .COVERS ARE 

NOT USED. 

LABEL PADS AND HOLDERS 
--~-----

SIZE-INCHES PAD-LOOSE PAD-APPLIED PAD AND PAD AND 
HOLDER-LOOSE HOLDER-APPLIED 

--c-o 0.-

2'A x 3 $.06 $.16 $.14 $.24 
2'A x 5 .08 .18 .20 .30 
3 x 5 .10 .20 .26 .36 

3% x 71A .12 .22 .32 
I 

.42 
(PUNCH CARD) 

+ A 5% discount shall apply to orders of $500 or over; 10% to orders of $1000 or over; 15% to apply to orders 
of $2500 or over. Terms, Net 10th, F.O.B. Detroit, Michigan Prices subject to change without notice. 

PANEL CONTROLS CORP. 1000 MT. ELLIOTT AVENUE, DETROIT, MICHIGAN 48207 TEL. (313)568-2400 
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@niversaL ENGINEERED ELECTRONIC 

PRINTED CIRCUIT BOARD INSERTION MACHINES 
PANTOGRAPH OPERATED ... NUMERICALLY CONTROLLED ... COMPUTERIZED TOTAL SYSTEMS 

AX1AL LEAD COMPONENTS 

VARIABLE CENTER DISTANCE 
MODEL 6262 inserts axial lead parts into PC boards on 

as many as 999 different center distances between pads from 0.300" 
to 1.260" with a single board handling. Programmable for wire di
ameters from 0.015" to 0.32" and 0.020" to 0.037". 

DUAL CENTER DISTANCE MODEL 
6271 N/C (also available with panto
graph) for insertion at two adjustable 
center distances. Programmable 8-
position depth stop. More econom
ical to purchase than a fixed head 
machine plus second head for alter
nate center distance - with all 
downtime for changeover eliminated. 

PANTOGRAPH - FIXED CENTER 
DISTANCE inserts reel packaged 
axial lead components at rates in 
excess of 2,000 an hour; rates as 
high as 5,600 have been attained. 

N/C FIXED CEN
TER DISTANCE 
MODEL 6253 
(also available 
with dual heads) 
inserts se
quenced axial 
lead components 
at rates in excess 
of 4,500 an hour. 

OTHER INSERTION MACHINES include jumper wire ... square 
"wire wrap pin" ... wire "stitcher" ... PC board terminals ... drill 
press. Additional adaptations of Universal's basic pantograph and 
N/C positioning systems can be produced to meet special require
m,ents where close tolerance parts location is needed. 

DUAL IN-LINE PACKAGES 

N/C SEQUENCE-INSERT MODEL 
6752 selects DIP's from up to 16 Barnes carrier 

magazines and inserts in programmed sequences at rates 
as high as 2,500 an hour. 

PANTOGRAPH - INSERT MODEL 
6413 inserts DIP's from Barnes 
carrier magazines at rates up to 
1,800 an hour. Models also avail
able to sequence and insert 4, 8, 
or 16 different DIP's from Barnes 
magazines or stick input. 

TRANSISTORS 

LEAD TAPED transistors can be in
serted as "axial lead" components 
at rates of approx. 4,000 an hr. from 
this N/C Model 6352. Also available 
with pantograph operation. 

BOWL FED transistors are in
serted as "axial lead" compo
nents at rates as high as 3600 
from this Model 6351. Other 
models available to insert tran
sistors "conventional" position. 

2156 See YELLOW SECTION for Local Offices, Phones eem/1969 
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ELECTRO-MECHANICAL PRODUCTION EQUIPMENT 

COMPONENT PACKAGING 
MACHINES 

AXIAL LEAD COMPONENTS 

SEQUENCING SYSTEM MODEL 2521, 
with punched tape control, prepares 
reels of axial lead components in se
quence for automatic PC board inser
tion. Up to 39 dispensing stations can 
be fed from lead taped units, maga
zines or cardboard packages. 

AXIAL LEAD TAPING MACHINE 
MODEL 2315 lead tapes and reel pack
ages components. Available with bowl 
feed, lead straightening & trimming, 
testing and orienting accessories. 
Operates at rates as high as 15,000 
an hour. 

DUAL IN-LINE MODULES 

BARNES CARRIER LOADER 
MODEL 4411 inserts bowl fed 
DIP's into carriers at rates up 
to 4,000 an hour. 

TRANSISTORS 
"PREPPER" - LEAD 
TAPING MACHINE 
MODEL 3315 forms 
bowl fed transistors 
into "axial lead" 
components and reel 
packages them ready 
for PC board inser
tion at rates as high 
as 7,000 an hour. 

PREPPER MODEL 3421 pre
pares TO-18 and other transistors for 
mechanical insertion into PC boards at 
rates up to 5,000 an hour. 

SEMI.AUTOMATIC WIRE 
TERMINATION SYSTEMS 

SINGLE HEAD MODEL 
6952 terminates 24 and 
30 AWG wires, including 
twisted pairs, at rates up 
to 400 wires an hour. 
Can be changed over in 
minutes for clip on wire 
termination. Drastically 
reduces rework time by 
eliminating wiring errors 
due to misplacement or 
wrap quality. 

DUAL HEAD MODEL 6963 permits two 
back panels to be wired simultaneously by two 
operators. All operating features are identical to 
Model 6952. 

SINGLE HEAD MODEL 
6951 is designed for 
smaller back panels with 
a wiring area not larger 
than 16" by 18". Operating 
features are similar to 
Model 6952. 

COMPONENT PROCESS SYSTEMS & 
CUSTOM PRODUCTION EQUIPMENT 
Process line sub-assemblies 
and complete systems can be 
supplied for automated opera
tions including diode, capacitor 
and resistor assembly, testing, 

orienting, sorting, body 
coating, marking, curing, and 
reel packaging. For full informa
tion send for Bulletin 2000. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2157 
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Lowfrequeftcy, 
. . . loagterm, real time 
magadic tapereconiers, systems 

SPECIFICATIONS FOR FM RECORDING 
TAPE NO. OF DATA FREQUENCY FM CENTER 

SPEED CHANNELS . RANGE ± 3 db[!J FREQUENCY 
IPS %" 1" 

0.03 7 14 de to 5 Hz 27 Hz 

0.06 7 14 de to 10 Hz 54 Hz 

15/160 7 H de to 17 Hz 84.4 Hz 

15/16 7 14 de to 170 Hz 844 Hz 

rn Direct·recording mode available 

TAPE & REPRODUCE HEADS 
Geotech supplies tape, and builds flux-responsive 
reproduce heads· with associated electronics for 
'specific applications/requirements. Geotech's 
unique flux-responsive real-time playback heads 
reproduce analog signals with a dynamic range 
equal to that obtained in higher-speed instrumen-
tation recorders. . 

• ON.E-IN.CH.: Model 19429 

• ONE-HALF INCH: Model 17373. 

APPLICATIONS 

oceanography 
off-shore platform monitoring 
submerged buoy monitoring 
medical 
seismology 
geomagnetic 
meteorological 
process monitoring 
maintenance recording 

photo: model 19429 

RECORDING TIME SIGNAL TO NOISE POWER (WATTS) (£I 
(7200FT TAPE) RATIO (RMS TO RMS) lA!" 1" 

DC AC DC AC 

33.3 days 40 db 19 21 25 27 

16.6 days 40 db 19 21 25 27 

10.6 days 40 db 19 21 25 27 

25.5 hours 40 db 28 30 34 36 

[g] One·half inch also available: low·power, de 

Recorders are instrumentation-grade units suitable 
for field or laboratory use. Reproduce channel may 
be used to read out data from magnetic tape as it 
is being recorded without interrupting recording 
process, which allows continuous monitoring of 
entire data system .. Reproduce channel is switch
able to any. record channel. Recorders are IRIG 
compatible. Recording speeds and center frequen
cies allow analysis on any IRIG standard unit. 

For additional information, write c/o Dept. 14; GEOTECH 
- A Teledyne Company; 3401 Shiloh Road; Garland, 
Texas 75040 . 

GEOTECH 

A TELEDYNE' COMPANY 
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TWO BASIC TRANSPORT STYLES: 
700 Rugged, high-quality simple unit with only 9 moving 
parts; automatic stop in "play" mode 

800 700 construction plus computer logic control-never 
breaks tape; IC logic levels for remote control and 
function readout; ideal for systems integration; 10 moving 
parts; photocell tape sensor, edit switch, cue lever; auto
matic replay accessory. 

FOUR STYLES OF ELECTRONICS: 
Varying features and degrees of flexibility to match user 
requ irements. 

*subject to change without notice 

'giib". SECTION 4300 

All models handle %-inch tape and reels 5"-10%", all 19" rack 
mount 

Standard speeds 15-15/16 ips with 1 to 4 channels 
Patented electro-magnetic brakes never need adjustment 

Lifetime iubrication of all bearing surfaces 
True straight-line threading with easy-edit design 
Individual erase, record and play heads for 1, 2. or 4 tracks 
Five years proven solid state circuitry - etched circuit modules 
Extremely low noise electronics; modular transport construction 
Strict quality control with individual proof-of-performance 
records-entirely American made 

Over 40 standard models $545-$3700; custom modifications for 
OEM use 

Also available: slow speed data loggers (down to 0.33 ips). 
duplicator systems. and complete series of players 

r: - .. ~ ,'.- ,C'.' ~. 1· _ .. _ .. ' ,- ..... . 

~.~. .-; 

:!t. [=:1 .• •.• ; .0. 

TYPICAL 
PERFORMANCE 

CHARACTERISTICS 
(varies with model & options selected) 

speed-ips response-Hz S/N-db W&F-% 
15 +2db 50-30K 60 0.06 
71/2 +2db 30-25K 55 0.09 
33/4 +2db 50-15K 50 0.18 
1 7/8 +3db 50-1Odb 45 0.35 
15/16 +3db 50-5K 45 0.50 

DC300 - Lab Standard DC Amplifier 
Outstanding for exceptional signal purity 
and stability coupled with unusually high 
power capabilities; output ± 50 volts DC, 35 
volts RMS AC; DC drift under 3 mv up to 
550 C. 

0100 - High Power Audio Amplifier 
Excellent general-purpose power amp with 
outstanding response, distortion and sta
bility. 

040 - Ultra-Compact Audio Amplifier 
Small. high-quality amplifier with unusually 
wide power band-width. 

All Crown power amplifiers are completely 
stable two-channel units with internal pro-

tection for all loads. Rugged instrument
grade construction guaranteed three years 

'for parts and labor. Custom modifications 
available for quantity OEM purchases. 
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@Kinelogic 

Kinelogic Corporation I 873 South Fair Oaks Avenue I Pasadena, California 911051 (213) 449-8707.1 TWX 910-588-3287 I a Dictaphone Cqrripany 

TAPE 
CAPACITY 

TAPE 
SPEEDS 

SIZE IN 
INCHES 

POWER 
REQUIRED 

WATTS 15 

special purpose 
magnetic 

tape. recorders 
Leading manufacturer of in

strumentation type recorders. for 
field and space environ

ments. Widest line of standard 

recorders:- optimized to 
your application • Proprietary 

28 Vdc 28 Vdc 

15 (at 30 ips) 22 

DATA RECORDING SUITABILITY Digital Analog & 
Digital 

Analog & 
Digital 

SPACE RECORDERS (SATE;:LLITE, DEEP PROBES) 

28 Vdc or 
115 Vac 

45 

Analog or 
Digital 

30 (w/o elec.) 3 (DC) 
<15VA 

Analog or 
Digital 

VOICE 

22 

Digital 

CHARACTERISTICS r------,------,------,-----,------,--.,...,-------t 

TAPE 
CAPACITY 

TAPE SPEED (ips) 
in. Std_ Recorder 

SIZE IN 
INCHES 

VOLTAGE 

WATTS 

DATA RECORDING SUITABILITY 

25 

Analog or 
Digital 

2.5 at 4 ips 

Digital 

'All specifications nominal. 

Size and weight include control 
electronics but exclude .data electronics, 

except for RSL, Which includes two 

Rec. & PIS channels. Write or 

phone Kinelogic for additional 

information on these or other 

Kinelogic recorders. 

®Kinelogic 

6 10 

Digital Analog, 
Digital and FM 

LS.'/LS·2 

Kinelogic Corporation I 873 South Fair Oaks Avenue I Pasadena, California 911051 (2i3) 449-8707 I TWX 910-588-3287 I a Dictaphone Company 
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Kinelogic Corporation / 873 South Fair Oaks Avenue / Pasadena, California 91105/ (213) 449-8707/ TWX 910-588-3287/ a Dictaphone Company 
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electronics and accessories 
TAPE WINDER MODEL KTW 
Transfers O.25"f 0.5/ 1 or 1.0" tape at constant ten
sion from a standard 10.5" or 14" reel to a cus
tomer's special-purpose hub. Constant and high 
tension is particularly important for tape packs 
used in a vibration or shock environment where 
layer-ta-Iayer tape slippage can cause a recorder 
malfunction. Tape packs also have less than 0.5 
mils layer-to-Iayer edge variation. This assures op
timum tape guidance, minimum flutter and dynamic 
skew. 

GROUND PLAYBACK STATION MODEL GSH 

In some applications it is desirable 
to use a Kinelogic recorder in the 

~~m(ar;,;r~~:r (i~:., a t~:P;ec~~~:~i~~ 
removed from test vehicle and [ Winder is designed to accommodate almost any 

take-up hub or reel. Constant tension wind is pro
vided by a tension arm and servo system - 15 oz. 
for LO" tape, 8 oz. for 0.5" tape and 4 oz_ for 
0.25" tape. Winding speed is :::::SO ips. Winder 
incorporates tape footage counter and automatic 
control for stopping when pre-set length has been 
wound. Guides for all tape widths (0.2S", 0.5" & 
LO") are supplied as standard. Cabinet dimensions, 
33.5" H x 22" W x 17" D. Power, l1SV ±10%, 50 Hz, 
1 Ph at LSA. Weight :::::145 Ibs. 

without removing cover or tape, 
is inserted in a Playback Station 
to reproduce recorded data. This 
technique is particularly appropri
ate where untrained personnel must 
be employed to handle the equip
ment. It is also advantageous in 
dusty or humid environments since 
the equipment does not have to be 
opened for playback. 

ELECTRONICS FOR AIR/SEA/GROUND APPLICATIONS 
Power requirement, 28 ±4 Vdc. Will withstand transients up to 4SV 
for 2S0 ms. Packaging, Full encapsulation_ Test pOints, Provided on 

the front panel. Connector, Cannon DA 15P. Environmental capability 
(limits on specified performance) - Temperature, _20°C to + 85°C. 
Humidity, DeSigned to meet MIL-E-S272. Linear accelerations, 100g. 
Vibration: 2Sg to 2000 Hz. Shock: lS0g, S ms, Rill ms D. 

PRECISION REFERENCE OSCILLATOR MODEL EAF 
Output Freq: 200, 100, SO, 2S, 17, 12.S, 5.2S, 3.12S KHz 
and 50 Hz are available. Two outputs are provided -

BIAS OSCILLATOR MODEL EAB one for supplying a reference multiplex type signal 
Output 7S0 KHz ± 3% - Amplitude, 2 volt rms to Direct Record Amplifiers - the second for driving 

sinewave - Amplitude Stability, ±O.S db for a record head and providing saturation recording on 
specified environment - Even Order Harmonic a separate tape track. Freq. Accuracy: ±0.01 % 

Distortion, Less than O.S% rms - Load Multiplex Output - Harmonic Distortion: Less than 0.3% total 
Capability, adequate to drive 1 to 14 Kinelogic rms, Amp!. Stability, ±O.S db for specified environment, 

Direct Record Amplifiers Model EAR - Output Amplitude: 2 volts rms, Load Capability, 14 Direct Record 
Power Consumption:::: 1.2 walts Amplifiers - Power Consumption:::: 1.S watts 

DIGITAL RECORD FM RECORD DIRECT RECORD 
AMPLIFIER MODEL fOR AMPLIFIER MODEL EFR AMPLIFIER MODEL EAR 
NRZ (mark) or NRZ (level) type inputs Input sensitivity: 0.5 to 4 Volts peak Data Input Sensitivity: 0.1 to 1.S volts 
selectable by switch provide full tape for ±40% dev. - Input Z: lOOK ohms, rms- Input Z, 100 k ohms, unbalanced 
saturation. Standard input logic level: unbalanced. Center freq: Most IRIG - Freq. Response ± 1 db (constant cur-
Logical "0" is a volts, Logical "1" Freq. available - DC linearity, rent), 100 Hz to 128 KHz - Total Har-
is +6 volts - Input Clock Mark: change ±0.2S% from best straight line - monic Distortion: Less than 0.3% -
in voltage level (+6 to a or a to +6 Worst case combination of Temperature Output Amplitude Stability, ±O.S db-
volts) - Other logic levels available. Power Input Variation, and 8 Hour Drift Precision Reference Signal and Bias 
Input Z (data or clock), "1" input - results in a freq. dev. less than 3% Inputs are also provided. Amplifier 
Input signal must supply max. 10 mao of the full bandwidth - Power designed to use 7S0 KHz bias. Power 
"0" input - Input signal must sink Consumption: ::::2W Consumption: ::::: 1.2 walts 
min. of 1.27 mao Max. data rate: 30 Kbps. 
Power consumption :::::2.2S watts. 

DIGITAL PLAYBACK 
AMPLIFIER MODEL EDP 
Amplifier employs peak detection Which 
reduces pulse jitter during play to a 
minimum. Triggering in the reconstruct 
amplifier section is essentially independent 
of input signal amplitude. Output is 
NRZ (mark). Logical "0" is no change in 
voltage level, or vice versa. Max. bit rate: 
30 Kbps. Output Z < 100 ohms. 
Amplifiers will handle 5 tape speeds with 
front panel switch (manual). 
Power consumption ::::1 watt. 

FM PLAYBACK 
AMPLIFIER MODEL EFP 
Available for any std. IRIG Center Fre
quency - Amplifiers having a Frequency 
Response which complies with either 
Low Band or Intermediate Band IRIG 
Specifications are available - Linearity, 
±0.2S of best straight line for full 
bandwidth output - Total rms Harmonic 
Distortion, Less than O.S% - Output 
Z < 100 ohms - Output Level: 0 to 
± 1.4 volts peak. 
Power Consumption::::: 1 watt 

DIRECT PLAYBACK 
AMPLIFIER MODEL EAP 
Amplifiers having Output Characteristics 
complying with either the Low Band or 
Intermediate Band IRIG Specification 
are available. Normal Output Level, 
1 volt rms - Output Z, less than 
100 ohms - Total RMS Harmonic 
Distortion, less than O.S% - Both 
Amplitude and Phase Equalization 
for 1 or 2 tape speeds are available. 
Power Consumption::::: 1 watt 

ELECTRONICS HOUSINGS 

Housing wired to accept any 
combination of 9 Kinelogic 
Amplifiers - Model EH-S for 
record modules, Model EH-L for 
playback amplifiers. Available 
with thermostatically controlled 
heaters to extend operation of 
Kinelogic Electronics from 
-20°C to -S4°C. 

EH-S 9.312" x 2.437" x 4.125" 

EH·L 9.31;1" x 2.437" x 6.12S" 

SPACE ELECTRONICS 
Kinelogic data and control electronics for 
space use afe tailored for each individual ap
plication. The electronics are adaptions of a 
special group of cirCUits, designed and devel
oped by -Kine logic to minimize size, weight, 
and power consumption, and also to meet the 
highest reliability standards. Cordwood and 
other condensed packaging techniques are em
ployed for fabrication of hybrid modules (com
bination of IC and discrete components) which 
in turn are mounted on multi-layer "mother" 
boards. This approach minimizes interconnecting 
wiring. Fabrication is to NASA standards with 
assembly and soldering accomplished by NASA 
certified personnel in a "clean" environment. 

®Kinelogic 

Available circuits include digital, (NRl and Bi
phase) direct, and FM record and playback 
amplifiers plus head track switching logiC, in· 
verters, control logic, power supplies, etc. 
Typical Characteristics of a single channel of 
data electronics are shown in the Table 

Digital Direct FM 

Characteristics Rec. PIB Rec. PIB Rec. PIB 

Size (cubic inches)* 0.7 1.S 1.3 1.3 1.0 2.0 
Weight (oz)* 0.3 0.8 0.8 1.3 O.S 2.0 
Power Consumption 

(Milliwatts) 100 180 100 SO 100 160 

*The size and weight of the interconnecting 
"mother" board must be added to the above 
numbers in order to estimate system values. 

Kinelogic Corporation / 873 South Fair Oaks Avenue / Pasadena, California 91105/ (213) 449-8707/ TWX 910-588-3287/ a Dictaphone Company 
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Low Cost Tope Recording Systems 
MODEL A 

8 CHANNEL ANALOG RECORDER 

MODEL 2 

$165.00 

MODEL 20 $300.00 

MODEL 3 $650.00 

Write or Call for Complete Specifications 

Data subject to change without notice. 

Prices fob Rebersburg, Pennsylvania 

This instrument meets the long standing need for a versatile, low-cost, multi 
channel tape recorder. We have integrated a high-quality Crown tape deck 
with our FM and direct electronics to produce a machine of remarkable 
performance and value. The plug-in electronics allows up to eight channels 
in any combination. Eight tracks are recorded across standard \/4 inch tape. 

FM plug-ins are available for all 4 tape speeds. The bandwidth at 7\/2 
in/sec is DC-1000 cis. All FM plug-ins have wide ±72% deviation for low 
noise. Data input required is 1.5V pop. Linearity is within ±1 %. All four 
plug-ins are compatible to allow time base compression/expansion. 

The audio plug-in operates at all four speeds with equalization by an 
internal switch. The input for a ceramic microphone output is one watt. A 
meter monitors recording level and FM carrier setting. 

The Crown transport used in the Model A operates at 15/16, I Ys, 3% and 
7\/2 ips. It accepts 5, 7,and 10'12 inch reels. It is an exceptional three meter 
design featuring fully electro-magnetic operation (PATENTED). There are no 
clutches, brakes, or similar friction elements with their inherent com
plexities. 

MODEL A RECORDING SYSTEM, 
complete, less plug-ins ........ . 

AUDIO PLUG·IN, per channel .. . 

FM·715 PLUG·IN (7\/2 in/sec), per channel 

ALL OTHER FM PLUG·INS, per channel 

$1725.00 
85.00 

160.00 
120.00 

Record and Playback DC Signals on any Tape Recorder 
with one of our FM Recording Adaptors. 

Essentially a VCO, Discriminator, and Power Supply, the Model 2 allows 
recording and playback of signals in the DC-100 cis band. 1.5 V pop is 
required to fully modulate the VCO over its 400 to 4000 cis range. The 
unusually wide deviation minimizes flutter effects; only 0.6% POp (mid
band) noise is observed with a typical $100.00 recorder. Nonlinearity is less 
than ±I %. The VCO and Discriminator operate concurrently, thus allow
ing monitoring during the recording process. Data output corresponding to 
full modulation is 10 V Pop behind 4000 ohms. This instrument is also use
ful for telemetering data over telephone, radio, or other audio links. 

The Model 2D is a dual version of the Model 2 for use with stereo re
corders. All specifications are identical to the Model 2 above. The unit 
mounts in 3\/2" of rack space and has all connectors on the back. Test 
points on the panel allow convenient monitoring of system performance. 
Both Models 2 and 2D are available in DC-300 and DC-1000 cis bandwidth 
versions at the same price. Units are also available for time-base expan· 
sion and compression. Write or call for details. 

This is a Multiplexed FM Recording Adaptor. It records three channels of 
data on a single tape track; six channels of data can be recorded using two 
Model 3's and a stereo recorder. The Model 3 records with three VCOs 
which operate in three separate audio bands. On playback, these three 
carriers are separated by bandpass filters which are followed by precision 
limiters and three discriminators for recovering the original data. The devia
tion in each channel is ±40%; information bandwidths are DC-30 cis, 
DC-IOO cis and DC-300 cis for the three channels. The recorder must 
reproduce frequencies from 300-7500 cis. Other specifications are: input 
for full deviation, 1.5 V pop; Data output, 10V pop behind 4000 ohms; 
Noise and crosstalk, less than 1 % pop; Linearity, within ±l %; carrier 
frequencies, 540, 1700, and 5400 cis. 

A. R. VETTER CO. 
P. O. Box 143, Rebersburg, Pa. 

Telephone (814) 349-5461 
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'44rl"'ffid SECTION 4500 
GENERAL INFORMATION 
ADLAKE Mercury Displacement Relays are all designed and built to meet the most exacting 
demands of industry. They have won their high place in the electrical field by doing the tough 
and tricky jobs that ordinary equipment could at best do in an uncertain manner. They have 
proved their ability to stand up under the most adverse conditions of temperature, dust and 
moisture, in all types of applications. All the care required for the manufacture of high-grade 
instruments is used in the manufacture of the switches. All switch parts are specially cleaned, 
and contamination is avoided by USe of tweezers, gloves, 'etc., when making assemblies. 

LABORATORY APPROVALS 
Many Adams & Westlake relays carry the Underwriters' Laboratories label. All do not carry this 
label, mainly because the line is so broad and varied in content. However, our policy is to 
obtain the Laboratories' recognition of the more popular items of time delay and quick acting 
load relays. 
A form of approval of extreme importance to various companies in the control industry is that of 
Factory Mutual Laboratories acceptance. The Laboratories approve the use of Adams & Westlake 
time delay relays in combustion control circuits. Their approval covers our entire line of standard 
A.C. operated timing relays regardless of contact arrangement or length of time delay. This 
information is contained in their detailed report No. 12130 of September 9, 1952. 
The Canadian Standards Association has listed under SWITCHES - Automatic - Magnetic Type, 
Adams & Westlake mercury displacement relays, I, 2 or 3 pole; contacts normally open or 
normally closed, quick make-and-break only. This information is listed in their file No. 18583 
of April 14, 1961. 

ADVANTAGES • FEATURES 

CONSTRUCTION ~ 
SEALS 

CERAMICS 

COILS 

CONTACTS 

C'S} jJJ ... JilJi 

EVACUATING, M I..dl.U 
PRESSURE I 
FILLING AND 

ru~ h GAS FILL 

M: "11] 

In order to get the right relay fDr your 
job - the relay that will give you the 
best performance - it is essential that 
certain information, concerning the con
ditions under which the relay must per
form, be carefully considered. We there
fore recommend that answers to the 
following QUestiDns be forwarded to us 
with your inquiry or order. 
1. APPLICATION 

a. What kind of job is relay to do? 
b. Is application special in any way? 
C_ Wi II mounting be stationary, on 

shipboard, or on railroads? On 
Diesel locomotives or passenger 
cars? 

2. TYPE OF LOAD 
a. What is the voltage in the IDad 

circuit? 

. 
I 

WARRANTY POLICY 

,~ 

The hermetically sealed contact envelope is constructed of non·magnetic stainless 
steel. 

Positive leakproof sealing of electrodes is assured by the use of properly selec!ed 
metals and glass components having properly matched thermal expansIOn 
characteristics. 

At Doints of electrical contact where arcing may occur, ceramics with great tem
perature-resistance are used to reduce any destructive effect caused by the arc. 
Other ceramics of constant and controlled density are used to insure dependable 
time delay characteristics. The exclusive ADLAKE fusing method secures ceramics 
in place, insuring high dielectric properties and reliable, trouble-free performance. 

Standard commercial ADLAKE Relays are now made with molded coils in epoxy 
resin. These coils, which give better heat radiation and absolute moisture proof
ing, are another ADLAKE first. They have been tested by millions of operations at 
maximum capacity, making it possible to guarantee ADLAKE Relays against coil 
failure. 

ADLAKE Relays use mercury-to-mercury contacts. This liquid contact completely 
eliminates failures caused by low contact pressure, contact burning, pitting and 
sticking - and the inherent high surface tension of mercury imparts an ideal snap 
action to the contacts. The mercury-to-mercury contact provides a new and clean 
contacting surface for each operation. 

Research has definitely established that even infinitely small traces of impurities 
and occluded gases, or organic materials, reduce the life period and the reliability 
of any mercury switch. Therefore, AD LAKE engineers have established control 
methods of evacuating and pressure filling which completely eliminate any pos-
sibility of such contamination. ADLAKE Mercury Relays are filled with a purified 
dry gas which performs many functions: It provides a stable, non-oxidizing atmos-
phere, quenches the arc, diSSipates the heat generated at contact pOints, and 
retards mercury vaporization and ionization. 

--
SELECTION FACTORS 

b. What is the amperage in the load 
circuit? 

c. Is it A.C. or D.C.? If A.C., what is 
the frequency? 

d. What is the nature of the load? 
Heater load? 
Lamp load? 
Motor load? 
Current inrush and running current? 
Other types of inductive load? 

3. CONTACT ARRANGEMENT 
a. Do you require a relay which has a 

normally open or normally closed 
contact? 

4. DUTY 
a_ How oiten is relay to be operated? 
b_ How long is relay to be energized 

in each operation? 

5. TIME DELAY CHARACTERISTICS 
a_ What operating time do you 'want to 

achieve, maximum and minimum 
seconds? 

b. Is timing to be on closing or open
ing of the contacts? 

6_ COIL RATING 
a. What is your maximum and mini· 

mum coil operating VOltage or 
current? 

b. Is coil to be operated from an A.C. 
or a D.C. circuit? If A.C., what 
frequency? 

7. MOUNTING SPACE 
a_ Are there any limitations Dn space 

for applying relay? 

ADLAKE Relays are warranted against defective workmanship and 
materials for one year. Replacement will be made at any time within 
that year, providing the relay has not been subject to improper use. 

THE ADAMS &. WESTLAKE COMPANY ~ ~et:~~R;"~UCTSCORI'ORATION 
1025 North Michigan Street. Elkhart. Indiana 48514 (219)-264.1141 • TWX 219·522-3102 • TELEX 25-8458 ,. CABLE AOLAKE 
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TIME DELAY 
OPERATION 

NORMALL YOPEN 
SLOW MAKE 
The accompanying sketches are 
not mechanical 'drawings. They 
show how ADLAKE Relays work, 
not construction detail. 

De-energized 

Plunger P is floating in mercury 
M. Space indicated by S is filled 
with inert gas. 

Energized 

Coil C pulls plunger P down into 
mercury M. Mercury thus dis· 
placed enters thimble T through 
orifice O. Inert gas in thimble 
gradually escapes through ceo 
ramic plug CP, thus effecting 
time delay. 

Energized 

Mercury now fills thimble T, is 
completely leveled off and mer· 
cury·to·mercury contact estab' 
lished between electrodes E and 
EE. Degree of porosity of plug CP 
determines length of time delay. 
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MERCURY DISPLACEMENT RELAVS 

GENERAL INFORMATION 

Underwriters' Laboratories Listed Relays 
TIME DELAY RELAYS 

U.L. File #E23321 
Industrial Control Equipment ~ Auxiliary 

Devices. 
Adlake #1040 and #1101 Type Time Delay 

Relays, with Pigtail Leads. 
Normally Open Contacts - Single Pole 

Single Throw. 
Slow Operate (Make) From 0.5 Seconds To 

and Including 10 Seconds, By One (1) Second 
Increments, i.e., 0.5 Sec., 1 Sec., 2 Sec., etc. 
These Relays All With Quick Release (Break) 
Feature. 

Slow Release (Break) From 0.5 Seconds To 
and Including 10 Seconds; By One (1) Second 
Increments, As Above, These Relays All With 
Quick Operate (Make) Feature. 

COIL VOLTAGES: 
115,230 or 440 Volts, 50/60 Cycles 

U.l. RATING: 
3 Amps. Normal - 30 Amps. Inrush 

115 Volts, 50/60 Cycles Standard Pilot Duty 
230 Volts, 50/60 Cycles Heavy Pilot Duty 

10 Amps. - 115 Volts AC 
5 Amps. :...... 230 Volts AC 

U.l. File #E27809 
Switches, Magnetically Operated. 
Adlake #1040 and #1101 Type Time Delay 

Relays, with Pigtail Leads. 
Normally Open Contacts - Single Pole 

Single Throw. 
Slow Operate (Make) From 15 Seconds To 

and Including 60 Seconds By Five (5) Second 
Increments, i.e., 15 Sec., 20 Sec., 25 Sec., etc. 

These Relays All With Quick Release (Break) 
Feature. 

COIL VOLTAGES: 
115,230 or 440 Volts, SO/60 Cycles 

U.l. RATING: 
7.5 Amps. -115 Volts AC 
2.5 Amps. - 230 Volts AC 

LOAD RELAYS 
U.L. File #27809 

Switches, Magnetically Operated., 
Adlake #1140 Type Load Relay; with Pigtail 

Leads. 
Normally Open or Closed contacts - Single 

Pole, Single Throw- Quick Acting. 
COIL VOLTAGES: 
24 or 48 Volts DC 

18·24, 115 or 230 Volts, 50/60 Hz. 
U.l. RATING: 

30 Amps. - 115 Volts AC 
20 Amps. - 230 Volts AC 

U.L. File #E27809 
Switches, Magnetically Operated. 
Adlake #1140·45·TL Type Relay, with Pig· 

tail Leads. 
Normally Open Contact - Single Pole, Sin· 

gle Throw - Quick Acting. 
COIL VOLTAGES: 

18·24, 115 or 230 Volts, 50/60 Hz. 
U.L. RATI NG: 

30 Amps. - Tungsten Only - 115 Volts AC 

U.L. File #E25303 
Sign Flashers 
Adlake #1140·55 Type Load Relays, with 

Pigtail Leads. 
Normally Open Contact - Single Pole, Sin· 

gle Throw - Quick Acting. 
COIL VOLTAGES: 

115 or 230 Volts, 50/60 Hz. 
U.l. RATING: 

25 Amps., Inductive, 115 Volts AC 
30 Amps., Tungsten Only, 115 Volts AC 

Duty cycle 25 operations per minute maximum 

U.L. File #E27809 
Switches, Magnetically Operated. 
Adlake #1155, #1155·A & #1155-1 Type 

Relays, Molded Head with Compression 
Terminals. 

Normally Open or Closed Contacts-Single 
Pole, Single Throw - Quick Acting. 

COIL VOLTAGES: 
12, 24, 48, 115 or 230 Volts DC 
12, 24, 48, 115 or 230 Volts, 50/60 Hz. 

U.l. RATING: 
1155 Type - 35' Amps. - 115 Volts AC 

20 Amps. - 230 Volts AC 
1155·A Type - 16 Amps. - 277 Volts AC 
1155·T Type - 35 Amps. - Tungsten Only 

-115 Volts AC 

U.L. File #27927 
Industrial Control Equipment - Magnetic 

Motor Controllers. 
Adlake #1123·100 & #1133-100 Type Re· 

lays, with Pigtail Leads. 
Normally Open Contacts - Double Pole, 

Single Throw - Quick Acting - Triple Pole, 
Single Throw - QUick Acting. 

COIL VOLTAGES: 
1123 Type Double Pole 1133 Type Triple Pole 

6 V.D.C. 24 V.D.C. 
24 V.D.C. 115 Volts, SO/60 Hz. 
48 V.D.C. 

115 Volts, 50/60 Hz. 
U.l. RATING: (Per Pole) 

1.5 H.P. - 35 Amps. -120 V.A.C. 
1.5 H.P. - 20 Amps. - 240 V.A.C. 

U.L. File #E27927 
Motor Controllers, Magnetic. 
Adlake #1040 and #1101 Type Load Re

lays, with Pigtail Leads. 
Normally Open or Closed Contacts - Sin· 

gle Pole, Single Throw - Quick Acting. 
COIL VOLTAGES: 

115 or 230 Volts, 50/60 Cycles 
U.l. RATING: 

2 H.P. - 30 Amps. -115 V.A.C. (Medium Duty) 
2 H.P. - 20 Amps. - 230 V.A.C. (Medium Duty) 
3 H.P. - 50 Amps. -115 V.A.C. (Heavy Duty) 
3 H.P. - 30 Amps. - 230 V.A.C. (Heavy Duty) 

U.L. File #E27809 
Switches, Magnetically Operated. 
Adlake #1101·87 Type Relay, with Pigtail 

Leads. 
Normally Open Contact - Single Pole, Sin

gle Throw - Quick Acting. 
COIL VOLTAGES: 

115 or 230 Volts, SO/60 Hz. 
U.l. RATING: 

75 Amps. -115 V.A.C. 
69.5 Amps. - (8000 Watts) Tungsten Only 

-115 V.A.C. 

U.L. File #E25303 
Sign Flashers. 
Adlake #1101-75 Type Load Relays, with 

Pigtail Leads. 
Normally Open Contact - Single Pole, Sin

gle Throw - Quick Acting. 
COIL VOLTAGES: 

115 or 230 Volts, SO/60 Hz. 
U.l. RATING: 

50 Amps., Inductive,'115 Volts AC 
50 Amps., Tungsten, 115 Volts AC Only 

Duty Cycle 250perations Per Minute Maximum 

U.L. File #27809 
Switches, Magnetically Operated. 
Adlake #21Oi and #2101-T Type Relays, 

Molded Head with Compression Terminals. 
Normally Open Contact - Single Pole, Sin

gle Throw - Quick Acting. 
COIL VOLTAGES: 

24, 115, 230, or 440 Volts DC 
24, 115, 230, or 440 Volts, 50/60 Hz. 

U.l. RATING: 
2101 Type 100 Amps. - 115 Volts AC 
2101-T Type 100 Amps. (12,000 Watts) 

Tungsten Only -120 Volts AC 

See YELLOW SECTION for Local Offices, Phones 

TIME DELAY 
OPERATION 

NORMALLY OPEN 
SLOW BREAK 
The accompanying sketches are 
not mechanical drawings. They 
show how ADLAKE Relays work, 
not construction detail. 

De-energized 

Plunger Pis floating in mercury M. 

Energized 

Coil C pulls plunger P down into 
mercury M. Mercury thus dis
placed completely fills thimble T 
and overflOWS lip of ceramic cup 
CC. This establishes mercury-to
mercury contact between elec
trodes E and EE: 

De-energized 

Plunger P returns to its floating 
position. Mercury inside thimble 
T flows through orifice 0 seeking 
its level with mercury outside 
thimble. When the mercury level 
inside thimble T falls below lip 
of ceramic cup CC, mercu'ry,to
mercury contact between elec
trodes E and EE is broken. Diam
eter of orifice 0 determines 
length of opening time delay. 
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i%iib' •• SECTION ·4500 

MERCURY DISPLACEMENT RELAYS 

TIME DELAY RELAYS 

The time delay characteristics of the ADLAKE Relay are fixed 
and non-adjustable. Normal line voltage fluctuations or am
bient temperatures from -37.8° to 200°F. have no material 
effect on these characteristics. 

The mercury-to-mercury contact which takes place within the 
hermetically sealed envelope assures positive action and free
dom from failure. 

COILS: 
A.C. Operated Relays 
Available up to 440 Volts A.C. (25-50 & 60 Hz.) 
Epoxy Molded (All Standard Voltages) 
Leads - #18 gao flexible --)it wall p.v.c. insulation-

90°C rating - up to 10" long (10" and 12" std.) 
Current coils available up to 50 Amps. 

COIL DATA - TYPICAL 

Timing Resistance Current Coil Volts A.C. 
Function (ohms D.C. ± 10"10 @ 20.C) (Amps.) Watts (5D/50 Hz.) 

375 0.076 4.5 115 
Slow Make 

1120 0.045 5.5 230 
Quick Break 

5400 0.020 6.7 440 

Quick Make 375 0.080 4.7 115 

Slow Break 1120 0.048 5.8 230 

(20 Sec. Max.) 5400 0.021 7.0 440 

Quick Make 250 0.114 6.4 115 

Slow Break 1120 0.049 5.8 230 

(Over 20 Sec.) 5400 0.032 9.7 440 

375 0.078 4.4 115 
Slow Make 

1120 0.049 5.5 230 
Slow Break 

5400 0.020 6.7 440 

CONTACTS: 

ADLAKE Relays are available with fixed time delay in either 
make or break. Also available with time delays on both make 
and break. Time Delay Relays are available to meet your mini
mum operating time requirements in seconds up to a maximum 
delay of 20 minutes. 

COILS: 
D.C. Operated Relays 
Available up to 230 Volts D.C. 
Epoxy Molded (All Standard Voltages). 
Leads - #18 gao flexible -)it wall p.v.c. insulation -

90°C minimum rating - up to 10" long (10" Std.). 
Current coils available up to 50 Amps. 

COIL DATA - TYPICAL 

Timing Resistance Current Coil Volts 
Function (ohms D.C. ± 10"10 @ 20·C) (Amps.) Watts D.C. 

250 0.096 2.4 24 
Slow Make 

1500 0.032 1.6 48 
Quick Break 

6000 0.028 2.6 125 

Quick Make 370 0.065 1.6 24 

Slow Break 1500 0.032 1.6 48 

(20 Sec. Max.) 6000 0.028 2.6 125 

Quick Make 250 0.098 2.4 24 

Slow Break 1500 0.032 1.6 48 

(Over 20 Sec.) 6000 0.028 2.6 125 

370 0.065 1.6 24 
Slow Make 

1500 0.032 1.6 48 
Slow Break 

3700 0.034 4.3 125 

Single Pole, Single Throw. 
Normally Open or Normally Closed. 

Mercury-to-Mercury, hermetically sealed, all metal 
enclosed, welded construction. 

Leads - #16 gao flexible -)it wall p.v.c. insulation -
90·C rating;:- 8" long. 

CONTACT RESISTANCE - 0.028 ohms maximum. 
CONTACT RATING 

115 VOLTS 230 VDLTS 

A.C. (Amps.) D.C. (Amps.) A.C. (Amps.) D.C. (Amps.) 

Non· Non· Non· Non· 
Timing Function Ind. Ind. Ind. Ind. Ind. Ind. Ind. 

Slow Make·Quick Break 15 10 1.5 1.0 5 3 0.5 

Quick Make-Slow Break 5 2.5 0.5 0.15 1.5 0.8 0.15 

Slow Make·Slow Break 5 2.5 0.5 0.15 1.5 0.8 0.15 

RELAY TYPES - A.C. OPERATED 

Type No. When Supplied With: And: 

PigTail Back Molded Molded Head Contact 
Leads Panel w/Compression Terms. Arrangement 

1040-8 1040-44 1040-8M Normally Open 

1101-8 1101-44 - Normally Open 

1040-34 1040·45 1040-34M Normally Closed 

1101-34 1101-45 - Normally Closed 

FINISH: Types 1040 & 120D-Cadmium Plate & Lacquer 
Type 1101 - Black Enamel (Wrinkle) 

Ind. 

0.3 

0.1 

0.1 

440 VOLTS 

A.C. (Amps.) D.C. (Amps.) 

Non· Non· 
Ind: Ind. Ind. Ind. 

None None None None 

None None None None 

None None None None 

When Time Delay is: 

0.5 to 10 seconds 

11 to 60 seconds 

61 to 120 seconds 

over 120 seconds 

RELAY TYPES - D.C. OPERATED 

Type No. When Supplied With: 

Pig Tail Front Panel 
Leads w/StudTerminals 

1200-12 1200·36F 

1200·54 1200·60F 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

Contact Rating is: 

Loads as shown 

50"10 of loads as shown 

25"10 of loads as shown 

10"10 of loads as shown 

And: 

Contact 
Arrangement 

Normally Open 

Normally Closed 
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TYPES 1040 & 1101 

TYPE 1040 

Normally Open -

MERCURY DISPLACEMENT RELAYS 

TIME DELAY RELAYS 

Normally Open 
Series 1040-8 

Normally Closed 
Series 1040-34 

Projection 21%2" -
%,' D. Mounting Holes 

Normally Open Normally Closed 
Series 1101-8 Series 1101-34 

Normally Open -

TYPE 1101 

Slow Operate (Make) - Quick Release (Break) Quick Operate (Make) - S.low Release (Break) 

Coil Volts Catalog Number Time Delay - Seconds Coil Volts Catalog Number Time Delay - Seconds 
A.C. Series 1040-8 Series 1101-8 A.C. Series 1040-8 Series 1101-8 

(50/60 Hz.) w / Pigtail Leads w / Pigtail Leads Operate (Make) Release (Break) (50/60 Hz.) w/Pigtail Leads w/Pigtail Leads Operate (Make) Release (Break 

115 1040-8-65 1101-8-65 U.5 QuicK 115 1040-8-30 1101-8-30 Quick 0.5 
230 1040-8-298 1101-8-298 0.5 Quick 230 1040-8-234 1101-8-234 Quick 0.5 
440 1040-8-133 1101-8-133 0.5 Quick 440 1040-8-341 1101-8-341 Quick 0.5 
115 1040-8-84 1101-8-84 

----1--- --QUicj( 115 1040-8-111 1101-8-111 Quick 1 
230 1040-8-101 1101-8-101 1 Quick 230 1040-8-342 1101-8-342 Quick 1 
440 1040-8-134 1101-8-134 1 Quick 440 1040-8-163 1101-8-163 Quick 1 
115 1040-8-307 1101-8-307 2 Quick 115 1040-8-43 1101-8-43 Quick 2 
230 1040-8-88 1101-8-88 2 Quick 230 1040-8-47 1101-8-47 Quick 2 
440 1040·8-142 1101-8-413 2 Quick 440 1040-8-48 1101-8-142 Quick 2 
115 1040-8-102 1101-8-102 3 Quick -----rrs- 1040-8-90 1101-8·90 Quick 3 
230 1040-8-85 1101-8-85 3 Quick 230 1040-8-55 1101-8-55 Quick 3 
440 1040-8-325 1101-8-325 3 Quick 440 1040-8-80 1101-8-80 Quick 3 

i101-8-58 
--- -~4-- ------aiiic~ ------rf5 

--
1040-8-77 1101-8-77 Quick 

--
4 115 1040-8-58 

230 1040-8-319 1101-8-319 4 Quick 230 1040-8-343 1101-8-343 Quick 4 
440 1040-8-311 1101-8-311 4 Quick 440 1040-8-344 1101-8-344 Quick 4 

---1101-8-.:]0--
---_ .... -- --~~~-

Quick --5-
115 1040-8-70 5 Quick 115 1040-8-44 1101-8-44 
230 1040-8-60 1101-8-60 5 Quick 230 1040-8-150 1101-8-224 Quick 5 
440 1040-8-115 1101-8-115 5 Quick 440 1040-8-345 1101-8-345 Quick 5 

---6-- ----~~---- --m- --
Quick 

~~~~-

115 1040-8-59 1101-8-59 Quick 1040-8-346 1101-8-346 6 
230 1040-8-72 1101-8-72 6 Quick 230 1040-8-100 1101-8-100 Quick 6 
440 1040-8-56 1101-8-56 6 Quick 440 1040-8-347 1101-8-347 Quick 6 
115 7 Quick 

---
1040-8-206 1101-8-206 Quick 7--1040-8-67 1101-8-67 115 

230 1040-8-327 1101-8-327 7 Quick 230 1040-8-159 1101-8-159 Quick 7 
440 1040-8-328 1101-8-328 ___ 7 ___ ~,,~ 440 1040-8-348 1101-8-348 ~-- _ __ 7 __ 

-115 1101-8-329 
---- ---

1040-8-45 1101-8-45 1040-8-329 8 Quick 115 Quick 8 
230 1040-8-330 1101-8-330 8 Quick 230 1040-8-320 1101-8-320 Quick 8 
440 1040-8-331 1101-8-331 8 Quick 440 1040-8-349 1101-8-349 Quick 8 -
115 1040-8-260 1101-8-260 9 Quick 115 1040-8-350 1101-8-350 Quick 9 
230 1040-8-250 1101-8-250 9 Quick 230 1040-8-351 1101-8-351 Quick 9 
440 1040-8-326 1101-8-326 9 Quick 440 1040-8-352 1101-8-352 Quick 9 
115 1040-8-37 1101-8-37 10 Quick 115 1040-8-278 1101-8-278 Quick 10 
230 1040-8-39 1101-8-39 10 Quick 230 1040-8-353 1101-8-353 Quick 10 
440 1040-8-332 1101-8-332 10 Quick 440 1040-8-287 1101-8-287 Quick 10 
115 1040-8-95 1101-8-644 15 Quick 115 1040-8-359 1101-8-400 Quick 15 
230 1040-8-148 1101-8-148 15 Quick 230 1040-8-297 1101-8-297 Quick 15 
440 1040-8-333 1101-8-333 15 Quick 440 1040-8-692 1101-8-692 Quick 15 

Quick 
------

1101-8-176 
---~ r-------=---

115 1040-8-78 1101-8-78 20 115 1040-8-176 20 
230 1040-8-42 1101-8-42 20 Quick 230 1040-8-781 1101-8-781 Quick 20 
440 1040-8-334 1101-8-334 20 Quick 440 1040-8-647 1101-8-647 Quick 20 ------- ---~ 

115 1040-8-62 1101-8-62 25 Quick 115 1040-8-637 1101-8-637 Quick 25 
230 1040-8-244 1101-8-244 25 Quick 230 1040-8-786 1101-8-26 Quick 25 
440 1040-8-335 1101-8-335 25 Quick 440 1040-8-787 1101-8-787 Quick 25 
115 

-- ---30---- -------
115 1040-8-302 1101-8-302 Quick 30 1040-65-5 1101-65-5 Quick 

230 1040-8-38 1101-8-38 30 Quick 230 1040-8-455 1101-8-455 Quick 30 
440 1040-8-146 1101-8-146 30 Quick 440 1040-8-549 1101-8-549 Quick 30 
115 1040-8-639 1101-8-639 35 Quick -- 115 1040-8-788 1101-8-788 Quick 35 
230 1040-8-640 1101-8-640 35 Quick 230 1040-8-789 1101-8-789 Quick 35 
440 1040-8-641 1101-8-641 35 Quick 440 1040-8-790 1101-8-790 Quick 35 ---
115 1040-8-180 1101-8-180 40 Quick 115 1040-8-236 1101-8-236 Quick 40 
230 1040-8-168 1101-8-168 40 Quick 230 1040-8-791 1101-8-791 Quick 40 
440 1040-8-336 1101-8-336 40 __ Quick ____ 440 1040-8-792 1101-8-792 Quick 40 
115 1040-8-105 1101-8-317 45 Quick 115 1040-8-493 1101-8-493 Quick 45 
230 1040-8-254 1101-8-254 45 Quick 230 1040-8-464 1101-8-464 Quick 45 
440 1040-8-339 1101-8-339 45 Quick 440 1040-8-793 1101-8-793 Quick 45 
115 1040-8-98 1101-8-98 50 ~ick- 115 1040-8-616 1101-8-616 Quick 50 
230 1040-8-124 1101-8-124 50 Quick 230 1040-8-794 1101-8-794 Quick 50 
440 1040-8-337 1101-8-337 50 Quick 440 1040-8-795 _ 1101-8-795 Quick 50 
115 1040-8-495 1101-8-495 55 Quick 115 1040-8-796 1101-8-796 Quick 55 
230 1040-8-642 1101-8-642 55 Quick 230 1040-8-797 1101-8-797 Quick 55 
440 1040-8-643 1101-8-643 55 Quick 440 1040-8-798 1101-8-798 Quick 55 

-- 115 1040-8-57 
------

1040-8-73 1101-8-73 Quick 
-

1101-8-57 60 Quick 115 60 
230 1040-8-164 1101-8-164 60 Quick 230 1040-8-417 1101-8-417 Quick 60 
440 1040-8-338 1101-8-468 60 Quick 440 1040-8-482 1101-8-496 Quick 60 

2166 See YELLOW SECTION for Local Offices, Phones eem/1969 



Moiiij.ffid SECTION 4500 

MERCURY DISPLACEMENT RELAYS 

2Y2" 

TIME DELAY RELAYS 
TYPES 1040 & 1101 (continued) - Molded Head & Panel Mounted 

Besides being easier to install, Type l040-M Molded Head Relays offer 
higher component density than panel-mounted types. Compression 
terminals are molded in place with self-extinguishing epoxy resin. 
Dummy screw terminals for coil connection are provided on the sides 
of the contact casting. To install: place the relay in your equipment; 
strip the wire and apply the leads to the proper terminals; and secure 

Compression Type 2'~ If 
Terminals (4) - 32 

the compression terminals. 

r--- "l!'}_ 
y,..-fr I I Vi' II n- 1 

I I liX ,N. ~. !/n"Dia. /r~~~~ 

r Mounting 
Holes (4) 

Y37n Dia. 
Mtg. Holes 

(2) 

I, 1 Panel Mounted 
-, : ~~~94\ 4" Normally Open 

Molded Head 
Normally Open 
Type 1040·8M 

55/" : I /8 11?{ n 

I 
12';1/"'" r " 5%;" 

I o@Jo _.1 I 

L' 1, ?i,," pr~,%~:on : 3)1,," o@Jo 
..l'~ 0@Jo 'U, o'il3'o t-U2" Dia. I'fY 

Mounting Holes (4) 
Normally Open 

Series 1040·8M 
Normally Closed 

Series 1040-34M 

Normally Open -

/=l=='='='=ki=l\ I 1'~6" I Type 1101·44 
4,'" 6o/i!'n ! I;; %2" Dia. 

8 ,~ Mtg. 
~¥~~'" ~ao~~I~~e Approx. l1", .... '-'=-.,...., .. '_l Holes (2) 

Panel 2h4"j lYe" ~ MOlded 

/1 Projection Bakelite 
~ 217i6" Panel 

2');', . -I' Terminals (4) 
Compression 

Normally Open 
Series 1101-44 

Normally Closed 
Series 1101·45 

TYPE 1200 Slow Operate (Make) - Quick Release (Break) 
Normally Open -
Quick Operate (Make) - Slow Release (Break) 

Coil Volts 
Catalog Number Time Delay - Seconds Catalog Number Time Delay Seconds 
1200·12 Series Coil Volts 

1200·12 Series 
D.C. w / Pigtail Leads 

Operate (Make) Release (Break) D.C. w/Pigtail Leads 
Operate (Make) Release (Break) 

24 1200·12·452 0.5 Quick 24 1200·12·284 Quick 0.5 
48 1200·12-323 0.5 Quick 48 1200-12-466 Quick 0.5 

125 1200-12·137 0.5 Quick 125 1200-12-60 Quick 0.5 
24 1200-12-140 1 Quick 24 1200-12-467 Quick 1 ",,..', .",. M"""'~t) 48 1200-12-266 1 Quick 48 1200-12'468 Quick 1 

125 1200·12-80 1 Quick 125 1200-12·469 Quick 1 
24 1200-12·277 2 Quick 24 1200-12-470 Quick 2 

Y," ~'~fIWii 48 1200-12·220 2 Quick 48 1200-12-118 Quick 2 
125 1200-12·50 2 Quick 125 1200-12·41 Quick 2 

rr--~ 24 1200·12·177 3 Quick 24 1200·12·471 Quick 3 
48 1200·12·302 3 Quick 48 1200·12·167 Quick 3 

1 CZJ 0 125 1200·12·63 3 Quick 125 1200·12·62 Quick 3 
r1i"~ 24 1200·12·418 4 Quick 24 1200·12·472 Quick 4 

6%lU' 48 1200·12·453 4 Quick 48 1200·12·473 Quick 4 
125 1200·12·81 4 Quick 125 1200·12·382 Quick 4 

h 24 1200·12·251 5 Quick 24 1200·12·264 Quick 5 

Q 48 1200·12·85 5 Quick 48 1200·12·136 Quick 5 

Ir 125 1200·12·43 5 Quick 125 1200·12-78 Quick 5 
24 1200·12·187 6 Quick 24 1200·12·474 -Quick 6 

W" 48 1200·12·399 6 Quick 48 1200·12·475 Quick 6 
125 1200·12·170 6 Quick 125 1200·12-46 Quick 6 

L2J.(t~ 24 1200·12·186 7 Quick 24 1200·12·476 Quick 7 
48 1200·12·430 7 Quick 48 1200·12·477 Quick 7 

125 1200·12·150 7 Quick 125 1200·12·38 Quick 7 
Projection 2Y," 24 1200·12·454 8 Quick 24 1200·12·478 Quick 8 

48 1200·12·135 8 Quick 48 1200·12·119 Quick 8 
125 1200·12·120 8 Quick 125 1200·12·318 Quick 8 

24 1200·12·455 9 Quick 24 1200·12·479 Quick 9 
Series 1200·12 - Normally Open 48 1200·12·456 9 Quick 48 1200·12·480 Quick 9 

or Series 1200·54 - Normally Closed 125 1200·12·420 9 Quick 125 1200·12-481 Quick 9 
With Pigtail Leads 24 1200·12·172 10 Quick 24 1200·12·411 Quick 10 

48 1200·12·154 10 Quick 48 1200·12·237 Quick 10 
125 1200·12·95 10 Quick 125 1200·12·75 Quick 10 

24 1200·12·104 15 Quick 24 1200·12·482 Quick 15 
48 1200·12·228 15 Quick 48 120H2·185 Quick 15 

125 1200·12·82 15 Quick 125 1200·12·193 Quick 15 
24 1200·12·199 20 Quick 24 1200·12·171 Quick 20 

(4) "%,', x 'X," Mtg. slots 
48 1200·12-222 20 Quick 48 1200-12·84 Quick 20 

125 1200·12·212 20 Quick 125 1200·12·179 Quick 20 
24 1200·12·457 25 Quick 24 1200·12·483 Quick 25 

r--2W--J 3%"----1 1 
48 1200·12·458 25 Quick 48 1200·12·484 Quick 25 

I 125 1200·12·115 25 Quick 125 1200·12·485 Quick 25 
I 

~ 
I __ ~", 24 1200·12·149 30 Quick 24 1200-12·169 'Quick 30 

@cod8J 
I ','llil l -1- 48 1200·12·188 30 Quick 48 1200·12·486 Quick 30 

125 1200·12·47 30 Quick 125 1200·12·39 Quick 30 
Bakelite 

~ 
24 1200·12·374 35 Quick 24 1200·12·487 Quick 35 

re IPanel' 
~, 

! 48 1200·12·459 35 Quick 48 1200·12·488 Quick 35 
125 1200·12·460 35 Quick 125 1200·12·489 Quick 35 ·4%n 
24 1200·12·461 40 Quick 24 1200·12·490 Quick 40 
48 1200·12·404 40 Quick 48 1200·12·325 Quick 40 

'6%2)f 125 1200·12·235 40 Quick 125 1200·12-491 Quick 40 

~ I #8 ; i 24 1200·12·261 45 Quick 24 1200·12·492 Quick 45 , , 
48 1200-12·276 45 Quick 48 1200·12·493 Quick 45 

Terminals ~ , 1 125 1200·12·263 45 Quick 125 1200·12·494 Quick 45 

&gnta&! ;(4)~ ~ru- 24 1200·12·248 50 Quick 24 1200·12-495 Quick 50 
48 1200·12;462 50 Quick 48 1200·12·496 Quick 50 

1 125 1200·12·424 50 Quick 125 1200·12·497 Quick 50 
24 1200·12·463 55 Quick 24 1200·12·498 Quick 55 
48 1200·12·464 55 Quick 48 1200·12·499 Quick 55 

125 1200·12·465 55 Quick 125 1200·12·500 Quick 55 

Series 1200·36F - Normally Open 24 1200·12·449 60 Quick 24 1200·12·198 Quick 60 
or Series 1200·60F·Normally Closed 48 1200-12·197 60 Quick 48 1200·12·196 Quick 60 
With Front Panel & Stud Terminals 125 1200·12·106 60 Quick 125 1200·12·54 Quick 60 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2167 
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MERCURY DISPLACEMENT RELAYS 

LOAD RELAYS-LIGHT DUTY(30-35 AMPS) 

TYPES 1140, 1155, 1200, 1123 & 1133 
COilS CONTACTS 

Available up to 440 Volts A.C. (25-50 & 60 Hz.) and 230 Volts D.C. 

Epoxy molded (All Standard Voltages). 

Leads - #18 gao flexible - ~i' wall p.v.c. insulation - 90°C 

Rating - up to 10" long (10" and 12" standard). 

Current coils available up to 50 Amps. 

CONTACT RESISTANCE: 0.005 ohms maximum. 

Single Pole, Single Throw 
Double Pole, Single Throw (Independent Circuits). 
Triple Pole, Single Throw (Independent Circuits). 
Normally Open or Normally Closed. 
Mercury-to-Mercury, hermetically sealed, all metal enclosed, 

welded construction. 
Leads - #12 gao flexible - ~," wall p.v.C. insulation - 90°C 

Rating-(Normally Open 9" long and Normally Closed 
8" long standard). 

CONTACT RATINGS: Factory Recommended - Duty Cycle 44 Operations Per Minute Maximum 

115 VOLTS 230 VOLTS 440 VOLTS 

Load A.C. (Amps.) D.C. (Amps.) A.C. (Amps.) D.C. (Amps.) A.C. (Amps;) D.C. (Amps.) 

Type Non- Non- Non- Non- Non- Non-
Ind. Ind. Ind. Ind. Ind. Ind. Ind. Ind. Ind. Ind. Ind. Ind. 

Ampere Rated 35* 20 5 2.5 20 10 2.5 1.0 None None None None 

Tungsten Rated 35 25 None None None None None None None None None None 

* Note: Underwriters' Laboratories Listed 1140 Type Relays carry 30 Ampere. Non-Inductive Rating at 115 VAC. 

FINISI-!: Types 1140, 1123 & 1133 - Black Enamel (Wrinkle) 
Types 1155 & 1200 - Cadmium Plate & Lacquer 

TYPE 1140 - Single Pole 

Panel Mounted 
Type 1140-

"Mighty Midget" 

2J{" 

3Ys" 

~_lrF====:;rl 
%,' f-l':::;oF;;;;;;;;;;;:!L11 

L Projection 2%" 

Normally Open 
Series 1140-45-MM 

Normally Closed 
Series 1140-50-M M 

--2Y,"- %,' Wide 
2W' - W' r 2; 1. Mounting 

)4"J~-~ 2" Pigtail Leads 41 --1 'i Slots (2) 

r-ril- lY, rL 'g";l 
1'%,"1 i 32,ju,;~==F~'.J 

3J1'6'" I n' F=,=g"'1H 5)2n 3%4" 

[~j 
3%" 

Normally Closed " 
Series 1140-50 

TYPE 1155 Single Pole (Molded Head with Compression Terminals) 

Molded Head 
Type 1155 

Normally Open 
Series 1155-0 

~I!Dia. 

Mounting Holes (4) 

Normally Closed 
Series 1155-C 

TYPE 1140 Normally Open 
COIL DATA TYPICAL CATALOG NUMBER 

1140-45-MM 
ResistancE Series w/Back 
ohms D.C 1140-45 Series Molded Panel 

Volts A.C. ±10% Current w/Pigtail & Compression 
(50/60 Hz.) @ 20·C (Amps.) Watts Leads Terminals 

18-24 28 0.360 5.7 *1140·45-106 1140-45-MM-l 
115 575 0.083 5.9 '1140-45-7 140-45-MM 
230 2500 0.041 5.7 *1140·45·41 1140-45-MM-2 
440 13,000 0.017 7.8 1140-45-16 1140-45-MM-16 

, Indicates Underwriters' Laboratories Listed Relays (See Page2164) 

TYPE 1140 Normally Closed 
COIL DATA TYPICAL CATALOG NUMBER 

1140-50-MM 
Resistance Series w/Back 
ohms D.C. 1140-50 Series Molded Panel 

Volts A.C. ±10% Current w/Pigtail & Compression 
(50/60 Hz. @ 20·C (Amps.) Watts Leads Terminals 

24 28 0.400 6.3 *1140-50-15 1140-50-MM-I0 
115 1000 0.047 3.1 *1140-50 1140-50-MM 
230 2500 0.037 4.9 *1140-50-22 1140·50-MM-9 
440 13,000 0.016 6.3 1140-50-4 140-50-MM-16 

* Indicates Underwriters' Laboratories Listed Relays (See Page 2164). 
DC Coils Also Available 

TYPE 1155 Normally Open 
COIL DATA - TYPICAL CATALOG NUMBER 

1155-0 Series 
Resistance Molded Head 

(50/60 Hz.) ohms D.C. Current w/Compression 
Volts A.C. ±10% @ 20·C (Amps.) Watts Terminals 

24 28 0.360 5.7 * 1155-06-24 
115 575 0.083 5.9 * 1155-0s::rrs-
230 2500 0.041 5.7 *1155-06-230 
440 13,000 0.017 7.8 1155-06-440 

* 
, Indicates Underwriters Laboratories listed Relays (See Page2164). 

TYPE 1155 Normally Closed 
COIL DATA - TYPICAL CATALOG NUMBER 

1155·C Series 
Resistance Molded Head 

Volts A.C. ohms D.C. Current w/Compression 
(50/60 Hz.) ±10% @ 20·C (Amps.) Watts Terminals 

24 28 0.400 6.3 *1155-C6-24 
115 1000 0.047 3.1 *1155-C6·115 
230 2500 0.037 4.9 *1155-C6-230 

~-

440 13,000 0.016 6.3 1155-C6·440 

*Indicates Underwriters' Laboratories Listed Relays (See Page 2164). 
DC Coils Also Available 

2168 See YELLOW SECTION for Local Offices, Phones eem/1969 



·%i",ffiD SECTION 4500 

MERCURY DISPLACEMENT RELAYS 

LOAD RELAYS-LIGHT DUTY(30-35 AMPS) 

TYPE 1200 (DC Operated Coils Only) (4) ~," x ')1," Mtg. slots 
TYPE 1200 Normally Open 

Single Pole 

_2"'/16~ 

COIL DATA - TYPICAL 
~~----.- --.-- ----_ ... 

Resistance 
ohms D.C. 

Volts :+:10% Current 
D.C. @20·C (Amps.) Watts 
24 370 0.065 1.6 
48 1500 0.033 1.6 

125 6000 0.021 
.~---

2.6 
230 12,870 0.017 4.0 

TYPE 1200 Normally Closed 

COIL DATA - TYPICAL 
- Resistance -.- .. -~ 

ohms D.C. 

CATALOG NUMBER 
--1200·100 1200'100F 

Series Series w/Front 
w/Pigtail Panel & Stud 

Leads Terminals 
1200·100·9 1200·100F·9 
1200·100·7 1200·100F·7 
1200·100·6 1200·100F·6 
1200·100·1 1200·100F·1 

CATALOG NUMBER 
1200·105 1200·105F 

Series Series w/Front 
w/Pigtail Panel & Stud 

Leads Terminals 
Series 1200·100 Normally Open Series 1200·100F Normally Open 

Volts :+:10% 
D.C. @ 20.C 
24 370 

Current 
(Amps.) 
0.065 
0.033 

Watts 
1.6 
1.6 

1200·105·11 1200·105F·11 or Series 1200·105 Normally Closed 
With Pigtail Leads 

or Series 1200·105F Normally Closed 
with Front Panel and Stud Terminals 48 1500 

125 
230 

6000 
12,870 

0.021 
0.017 

2.6 
4.0 

1200·105-7 1200·105F·7 
1200·105·3 1200·105F·3 

TYPE 1123 
Double Pole 

Pigtail Leads 
Type 1123 

1200·105·2 1200·105F·2 

TYPE 1123 Normally Open 

COIL DATA· TYPICAL CATALOG NUMBER 
Volts 

--_. ------ --- ---_.-
A.C. Resistance 1123·100 1123·100·FB 1123·100·FT 
(501 Ohms D.C. Series Series Series 
60 :+:10% Current wi Pigtail Iw j Open Barrier wi Enclosed 
Hz.) @ 20·C (Amps.) Watts Leads Terminal Strip Terminal Block 

24 4 1.22 12.9 1123-100·25 mtigg:I~~E 1123·100FT·25 
115 190·220 Q:.!52 8.~c- 1123·100·1 1123·100FT·1 -_.-

--83~ 1123·100·3 1123·100·3FB 1123·100FT-3 230 0.084 9.5' 
440 4400 0.038 10.8 1123·100·4 1123·100·4FB 1123·1OOFT·4 

Normally Open Series 1123·100 Normally Closed Series 1123·105 *Indicates Underwriters laboratories listed Relays (see Page 2164) 

FRONT MOUNTED - ENCLOSED BLOCK COMPRESSION TERMINALS 

Normally Open Series 11,23.100 FT 

~--:r.-3jl'~~=-~-: 
l'T .. - 3~' ll· ..... , " .. , I 

o ;- I 
Ir"'I:LJLLJLJIIO'l1 

7" j2DIA. 
MOUNTING 
HOLES(4) 

Normally Closed Series 1123·105FT 

FRONT MOUNTED - OPEN BARRIER TERIY\INAL STRIP 
7116-

-,--'-- -

TYPE 1123 Normally Closed 

COIL DATA· TYPICAL CATALOG NUMBER 
-~ ------ _._----
Volts 
A.C. Resistance 1123·105 1123·105·FB 1123·105·FT 
(501 Ohms D.C. Series Series Series 
60 :+:10% Current wi Pigtail Iw j Open Barrier wi Enclosed 
Hz.) @ 20·C (Amps.) Watts Leads Terminal Strip !Terminal Block 

24 4 1.41 15.7 1123·105·25 1123·105·25FB 1123·105FT·25 
115 380 0.088 4.7 1123·105 1123·105·FB 1123·105FT 

230 
-----

0.062 6.0 1123·105·7 1123·105·7FB 1123·105FT·7 835 
, 440 4400 0.029 8.6 1123·105·5 1123·105·5FB 1123·105FT·5 

TYPE 1133 Normally Open 
COIL DATA. TYPICAL CATALOG NUMBER 
----- -------- --'111\' I , -::,- " 

Front Mounted 3';i" I.!' 4* 
Enclosed Block (Ft.) 3l!'1 . II 7' I 1 0 .. 

Volts 
1---._-

A.C. Resistance 1133·100 1133·100·FB 1133·100·FT 

Type 1123 'i-L.t· JO, _ -!.iii S· I I L' CIA. 
(Typical) I _ i· i -, -'" ,PROJECTION 3. ! ! '~NTING 

~ .. " ~3t~· -~ j.!' iliA -'--i!-~ II '.HOLES (4) 

(501 Ohms D,C. Series Series Series 
60 :+:10% Current wi Pigtail wi Open Barrier wi Enclosed 
Hz.) @.20·C (Amps.) Watts Leads Terminal Strip Terminal Block 

24 4 1.77 18.0 1133·100·7 1133·100·7FB 1133·100FT·7 
i4~r 3 411j -.,:52 II-iiH --3j'-:r-,Ji 

. - -411- ~'~~) .. -"i'=.:-- ~'4.!iJ 
52 

115 107 0.448 20.0 1133·100 1133-100·FB 1133·100FT 
230 -. ------

0.165 14.5 1133·100·2 1133·100·2FB 1133·100FT·2 300 
440 1530 0.085 19.5 1133-100·1 1133·100·1FB 1133·1ooFT·1 

Normally Open Series 1123·100·FB Normally Closed Series 1123·105·FB *Indlcates , Underwr,ters LaboratOries listed Relays (see Page 2164) 

TYPE 1133 
Triple Pole 

Pigtail Leads 
"Iype 1133 

Front Mounted 

Front Mounted 
Open Barrjer 

Terminal Strip. (FB) 
TlIIe 1133 
(Typical) 

eem11969 

PIGTAIL LEADS 

TYPE 1133 Normally Closed 
___ ~!l_OAT~. TYPICA.!:.._. CATALOG NUMBER 
Volts 
A.C. Resistance 1133·105 1133·105·FB 1133·105·FT 
(501 Ohms D.C, Series Series Series 
60 :+:10% Current wi Pigtail w/Open Barrier wi Enclosed 

Hz.) @.2O·C (Amps.) Watts Leads Terminal Strip erminal Block 

24 4 1.100 11.2 1133·105·12 1133·105·12FB mttgm·12 

Iill- .~~ 0:154 6.4 1133·105 1133·105·FB 
230 300 0.120 10.5 1133·105·2 1133·105·2FB 1133·105FT·2 
440 1530 0.058 13.6 1133·105·5 1133·105·5FB 1133·105FT·5 

'-:lr'-ll-'''-I'r-'''-II--'"'-rt-' \~ r,," 
_.~_..--l.. 

Approx, 
H ~ 0 Projection 3·3/16" iii iii 

I (4)1/:32" D. Mounting Holes 

Normally Open Series 1133·100 Normally Closed Series f113·105 D.C. coils also available. 

FRONT MOUNTED. ENCLOSED BLOCK COMPRESSION TERMINALS FRONT MOUNTED· OPEN BARRIER TERMINAL STRIP 
3.. liZ- JI-':---- ~ 

-~5T 5.!.'-~-' It-· ".' . "I' 11 
~4t '".' • -- T PROJECTION I Z£ 

n::i::L.._,....j...::-~-:;:-1 3/i .,Zf2, 4fi 4+' ~jf 
•••••••• 2~ I i i2~ 1 ~0 •. =:.1 1· ... ,. I I • ..c'.L I 7' 

~~i;iii-~-. 2~ .L~~' ~ 7' L i_,__ J 52 iliA. ~ -~~ 'i-- - ,'n_ 1:;zIllA. [J4 MOUNT~ 
f. iliA. '=~~i" ~{--;'::IJMOUNTINrJ ,,' .r ,"-- !ING 
MOUNTING 51 . ·HOLES (4) i ~'l.' __ ::'.I HOLES 

MOUNTING HOLES (4) .HOLES (4) 5. (4) 
Normally Open Series 1133·100FT Normally Closed Series 1133·105FT Normally Open Series 1133·100·FB Normally Closed Series 1133·105·FB 

See YELLOW SECTION for Local Offices, Phones 2169 
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MERCURY DISPLACEMENT RELAYS 

LOAD RELAYS - MEDIUM DUTY (30 AMPS) 

TYPES 1040, 1101, 1141, 1200, 1123 & 1133 

COILS CONTACTS 
Av~ilable up to 440 Volts A.C. (25-50 & 60 Hz.) and 230 Volts D.C. 

Epoxy Molded (All standard Voltages). 

Leads - #18 gao flexible - Yo,' wall p.v.c. insulation - 90°C. 

Rating - up to 10" long (ICY' and 12'" standard). 

Current coils available up to 50 Amps. 

CONTACT RESISTANCE: 0.003 ohms Maximum 

Single Pole, Single Throw. 
Double Pole, Single Throw (Independent Circuits). 
Triple Pole, Single Throw (Independent Circuits). 
Normally Open or Normally Closed. 
Mercury-to-Mercury, hermetically sealed, all metal enclosed, 

welded construction. 
Leads - #12 gao flexible - Yo," wall p.v.c. insulation - 90°C 

Rating - 6" long (1141 Type - Standard). - 12" long 
(other Types-Standard). 

CONTACT RATINGS, Factory Recommended - Duty Cycle 44 Operations Per Minute Maximum 

115 VOLTS 230 VOLTS 440 VOLTS 

A.C. (Amps.) D.C. (Amps.) A.C. (Amps.) D.C. (Amps.) A.C. (Amps.) D.C. (Amps.) 

LOAD TYPE Non-lnd·1 Ind. Non·lnd. 1 Ind. Non-Ind. 1 Ind. Non-Ind. 1 Ind. Non-Ind. 1 Ind. Non-Ind. 1 Ind. 

Ampere Rated 30 130 (2 H.P.) 10 1 5 30 120(2 H.P.) 5 1 2.5 15 1 7.5 2 1 1 

FINISH: Types 1101, 1141, 1123 & 1133 - Black enamel (wrinkle) 
Types 1040 & 1200 - Cadmium plate & lacquer 

TYPES 1040 & 1101 
Single Pole 

Pigtail Leads 
Type 1040 

Pigtail Leads 
Type 1101 

Molded Head 
Type 1101-87M 

Normally Open 
Series 1101-87 

TYPE 1141 
Single Pole 

2170 

42%2" , 

~ " Projection 2'Y,," L 
, %," D. Mounting Holes Normally Closed 

Series 1101-97 
Compression Type 

TYPES 1 040 & 1101 Normally Open 

COIL DATA - TYPICAL CATALOG NUMBER 

Resis-
Yolts tance 1101-87M 
A.C. Ohms 1040-87 1101-87 Series 
(501 D.C. Series Series Molded Head 
60 ±10% Current w/Pigtail wi Pigtail w/Compres-
Hz.) @20oC (Amps.) Watts Leads Leads sic~ Terminals 

24 12 0.500 4.8 1040-87·7 1101-87-7 1l01-87M-7 
115 250 0.108 5.6 *1040-87 *1101-87 1101-87M 
230 1120 0.067 7.5 *1040-87-1 *1101-87·1 1101-87M-1 
440 5400 0.025 5.6 1040·87-12 1101-87-12 1101·87M-12 

*Indicates Underwriters' Laboratories Listed Relays (see Page 2164) 

TYPES 1040 & 1101 NormaliyClosed 

COIL DATA - TYPICAL CATALOG NUMBER 

Resis- 1101-45Q 
Yolts tance Series 
A.C. Ohms 1040-97 1101-97 w/Back 
(501 D.C. Series Series Molded Panel 
60 ±10% Current wi Pigtail w/Pigtail & Compression 

Hz.) @20oC (Amps.) Watts leads Leads Terminals 
- 2';{ ,i ---~ Terminals 

J"",,,,,,,,,,,,,3~'~/ ___ • (4) 24 26 0.230 2.8 1040·97·8 1101·97·8 1101-45Q-314 
0.037 *1040-97 *1101·97-2' 1101-45Q-313 

Projection 2Jf,' 
2J!',' %," D. Mounting Holes 2X,' 

1%" 1%" 

Molded 
Bakelite 
Panel 

115 800 2.3 
230 2960 0.020 2.3 *1040-97·1 *1101-97-1 1101-45Q-312 
440 5400 0.018 4.4 1040-97-12 1101·97-12 1101-45Q-317 

*Indicates Underwriters' Laboratories Listed Relays (see Page 2164) 
DC Coils Also Available 

TYPE 1141 Normally Open 

COIL DATA - TYPICAL CATALOG NUMBER 

Resistance 
Volts A.C. Ohms D.C. Current 1141-87 Series 

(50/60 Hz.) ±10% @ 20°C (Amps.) Watts wi Pigtail Leads 
Normally Closed J.:-":--~,.--"":---I-":"''-':''''':'''--I----I--'':''':'''---
Series 1101·45Q 24 20 0.520 7.5 1141·87-60 

Normally Closed 
Series 1141-97 

115 380 0.112 7.3 1141-87 
230 1,500 0.056 7.2 1141-87-1 
440 8,800 0.024 8.9 1141·87-12 

TYPE 1141 Normally Closed 

COIL DATA - TYPICAL CATALOG NUMBER _ .. 

Resistance 
Volts A.C. Ohms D.C. Current 1141-97 Series 

(50/60 Hz.) f±:10% @20oC (Amps.) Watts wi Pigtail Leads 

24 36 0.255 3.6 1141-97-60 
115 1,000 0.052 2.7 1141-97-2 
230 3,000 0.029 3.9 1141-97-1 
440 13,000 0.014 6.0 1141·97-12 

DC Coils Also Available 

See .YELLDW SECTION for Local Offices, .Phones eem/1969 



i@,iiij,md SECTION 4500 

MERCURY DISPLACEMENT RELAYS 

LOAD RELAYS - MEDIUM DUTY (30 AMPS) 

TYPE 1123 
Double Pole 

Pigtail Leads 
Type 1123 

Front Mounted 
Enclosed Block (FT) 

Type 1123 
(Typical) 

Series 1200·87FNormally Open 
or Series 1200·97F Normallv Closed 

with Front Panel & Stud Terminals 

PIGTAIL LEADS 

Normally Closed Series 1123·97 

FRDNT MOUNTED - ENCLOSED BLOCK COMPRESSION TERMINALS 

I" 

1" PROJECT10N4~ <9M--'''''_''--',·,L r ... iiil+-' .... -"""-"rl 
r±-J:-<I>1I-1"1-~0 -=ll '1f 2~" 

'"" ," 4""~i="="::"::":~ 
OC':=:""-"E 116 2 i6 ~ 

J r 

~~J~_3 (j.\ 'C~'~'A. MOUNTING 
~'L_3M"3f~_ j HOLES(4) 

•• 

'1" 
'3i OlA 

--HOLES(4} 

Normally Open Series 1123·87FT Normally Closed Series 1123·97FT 

FRONT MOUNTED - OPEN BARRIER TERMINAL STRIP 

r~:; 

"' '3t' 
4j"l FF! W=~'i1 

, , 

~~·3r~:~,~ 
'" Normally Closed Series 1123·97·FB 

FRONT MOUNTED - ENCLOSED BLOCK COMPRESSION TERMINALS 

,r--'i.----- J 
" .- -- si~,--~- I 

_~c\I • .-'I.d4__.-'j'. PROJECTION rl!1 !~r :--- 4. -, 'r 
Ff""' ......... LA!J"'·R-l:-.- 4Jf i r I 

' .. 
i2~ 4irU._i!:~':'":"~'Ol 

Front Mounted 
Open Barrier Strip (FB) 

Type 1133 
(Typical) 

I , I, 
;;OCA MTG. 
H(llS 

(0) 

Normally Open Series 1133·87FT Normally Closed Series 1133·97FT 

TYPE 1200 Normally Open 

COIL DATA - TYPICAL CATALOG NUMBER 

Resistance 
Ohms D.C. 1200·87F Series 

olts ±10% Current 1200·87 Series w I Front Panel 
D.C. @ 20°C (Amps.) Watts wi Pigtail Leads & Stud Terminals 

24 250 0.092 2.2 1200·87-22 ggg:m:~~ 48 1 500 0.032 1.6 1200·87·32 
125 6,000 0.021 2.6 1200·87 1200·87F 
230 12,870 0.017 4.0 1200·87·21 1200·87F·21 

TYPE 1200 N II CI orma Iy ose d 
COIL DATA - TYPICAL CATALOG NUMBER 

Resistance 
Ohms D.C. 1200·97F Series 

Volts ±10% Current 1200·97 Series w I Front Panel 
D.C. @ 20°C (Amps.) Watts wi Pigtail Leads & Stud Terminals 

24 370 0.062 1.5 1200·97 ·18 1200·97F·18 
48 3,700 0.013 0.6 1200·97 ·19 1200·97F·19 

IHo tt8~O* o:oto 1.2 ggg:~~R~16 ggg:m:t6F 2.3 

*Note: COil requires 12,000 ohms, 10 watts, serres resistor -
supplied mounted on relay. 

TYPE 1123 Normally Open 

COIL DATA - TYPICAL CATALOG NUMBER 

Volt 
A.C. esistance 1123·87 1123·87·FB 1123·87FT 
(501 Ohms D.C. Series Series Series 
60 ±10% Current w/Pigtail wi Open Barrier w/Enclosed 

Hz.) @200C (Amps.) Watt Leads Terminal Strip Terminal Block 

24 4 1.100 10.8 1123·87·43 1123·87·43FB 1123·87FT·43 
115 98 0.268 13.7 1123·87 1123-87-FB 1123-87FT 
230 435 0.120 14.5 1123·87-1 1123-87-1FB 1123-87FT-1 
440 1600 0.062 14.7 1123-87-6 1123-87-6FB 1123-87FT-6 

Type 1123 Normally Closed 

COIL DATA - TYPICAL CATALOG NUMBER 

Volts 
A.C. Resistance 1123-97 1123·97-FB 1123-97FT 
(501 Ohms D.C. Series Series Series 
60 ±10% Current wI Pigtail w/Open Barrier wi Enclosed 

Hz.) @200C (Amps_) Watt Leads Terminal Strip Terminal Bloc 

24 4 0.960 10.9 1123-97-43 1123-97 -43FB 1123-97FT-43 
115 190-220 0.105 5.7 123-97 1123-97-FB 1123-97FT 

11g 
1350 0.048 4.8 123-97-1 1123-97 -1 FB 1123-97FT-1 
6800 0.019 4.2 123-97-6 1123-97-6FB 1123-97FT-6 

D.C. cOils also available. 

TYPE 1133 Normally Open 

COIL DATA - TYPICAL CATALOG NUMBER 

Volt 
A.C. Resistanc 1133-87 1133·87·FB 1133·87FT 
(501 Ohms D_C. Series Series Series 
60 ±10% Current wi Pigtail wi Open Barrie wi Enclosed 

Hz.) @ 20° C (Amps.) Watts Leads Terminal Strip Terminal Block 

24 2 .. 76 1.72 19.4 1133-87-8 1133-87 -8FB 1133-87FT-8 
115 40 0.464 23 1133-87 1133-87-FB 1133-87FT 
230 107 ~:i~~ 23 11~~.87-1 mu~:m 1133-87FT-l 
440 568 21 1133-87-6 1133·87FT-6 

TYPE 1133 Normally Closed 

COIL DATA - TYPICAL CATALOG NUMBER 

Volt 
A.C. Resistanc 1133·97 1133·97-FB 1133-97FT 
(501 Ohms D.C. Series Series Series 
60 ±10% Current wi Pigtail w/Open Barrier wi Enclosed 

Hz.) @ 20° C (Amps.) Watts Leads Terminal Strip Terminal Block 

1~~ 4 g:~;g }~:~ 1133-97-8 1133-97 -BFB 1133-97FT-8 
69 1i33-97 1133.97-FB 1133-97FT 

230 568 0.062 6 1133·97-1 1133-97 -lFB 1133-97FT·1 
440 1530 0.051 12.7 1133-97-6 1133-97 -6FB 1133-97FT-6 

D.C. coils also available. 
FRONT MOUNTED - OPEN BARRIER TERMINAL STRIP "R I~ 114 

I I-r "''- 1,;12. T-~ 
If --', I 2' 

• 2~". PROJECTIO:~- __ ! I ~tl: 
G 0. ,."ti 4~ : I ,",DlA. 

r- I I I IIMOUNTING 
I" of.. 4~ • nOlA '--tJ(= I =.J :,HOLES (4) 

i~: 5}5* : ~~~I~~\ ..,t ____ ~ ~-f-~---~:' 
Normally Open Series 1133·87·FB Normally Closed Serie's 1133·97·FB 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2171 



'4§.i'ij,fbd 
MERCURY DISPLACEMENT RELAYS 

LOAD RELAYS-HEAVY DUTY(50 AMPS) 

TYPES 1040, 1101, 1141, 1200, 1123 & 1133 
COILS 

Available up to 440 Volts A.C. (25-50 & 60 Hz.) and 230 Volts D.C. 

Epoxy Molded (All Standard Voltages). 

Leads - #18 gao flexible -yo,' Wall p.v.c. insulation - 90eC. 
Rating - up to 10''' long (10''' and 12" standard). Cur
rent coils available up to 50 Amps. 

CONTACT RESISTANCE: 0.003 ohms maximum. 

CONTACTS 
Single Pole, Single Throw. 
Double Pole, Single Throw (Independent Circuits). 
Triple Pole, Single Throw (independent Circuits). 
Normally Open or Normally Closed. 
Mercury-to-Mercury, hermetically sealed, all metal enclosed, 

welded, construction. 
Leads - #6 gao flexible - y,," wall, Temflex #105. Thermo

plastic - 105eC. Rating-6" long (1141 Type-Stand
ard). 12" long (other types - standard)_ Leads te'rmi
nated with lug for '14" dia. stUd. 

CONTACT RATINGS: Factory Recommended-Duty Cycle 44 Operations per Minute Maximum. 

115 VOLTS 230 VOLTS 440 VOLTS 

LOAD 
A_C_ (Amps.) D.C. (Amps.) A_C_ (Amps_) 

TYPE Non-Ind_ Ind. Non-Ind_ Ind_ Non-Ind. Ind. 

Ampere Rated 30 20 
50 (3 H.P.) 10 5 35 (3 H.P_) 

Tungsten Rating: 
75 Amps. - Resistive - 115 V.A.C. 
69_5 Amps., (8000 watts) Tungsten - 115 Volts A.C. 

FINISH: Types 1101, 1141, 1123 & 1133-Black enamel (wrinkle) 
Types 1040 & 1200 - Cadmium plate and lacquer 

TYPES 1040 & 1101 
Single Pole 

Pigtail Leads 
Type 1101 

Molded Head 
Type 1101·87M 

TYPE 1141 
Single Pole 

4'%,'" 

'-o--'--"f--L Projection 2'%,' L 
~. U,' D. Mounting Holes Normally Closed 

Series 1101-97 
Compression Type 

- 2%" Ter~jrals 

1 

~~~~!j\J~~: 
. Mtg 

2).(.' 

1%" 

I HOles 1k*= __ W (2) 

__ 1 

Molded 
Bakelite 
Panel 

Normally Closed 
Series 1101·45Q 

Normally Closed 
Series 1141·97 

D_C_ (Amps.) A.C. (Amps.) D.C. (Amps_) 

Non-Ind_ Ind_ Non-Ind. Ind_ Non-Ind. Ind. 

5 2.5 15 7.5 2 1 

TYPES 1040 & 1101 Normally Open 

COIL DATA· TYPICAL CATALOG NUMBER --
Resis~ 1101·87M 
tance Series 

Volts Ohms 1040·87 1101·87 Molded Head 
A.C. D.C. Series Series w/ 
50/60 ±10% Current w/Pigtail w/Pigtail Compression 
Hz.) @20·C (Amps.) Watts Leads Leads Terminals 
24 12 0.500 4.8 1040-87-13 1101-87-13 1101-87M-13 

115 250 0.108 5.6 *1040-87-4 '1101·87-4 1101-87M-4 
230 1120 0.067 7.5 *1040-87-5 *1101-87-5 1101·87M-5 
440 5400 0.025 5.6 1040-87·9 1101-87-1 1l01-87M-11 

* Indicates Underwriters' Laboratories Listed Relays (see Page2164) 

TYPES 1040 & 1101 Normally Closed 
COIL DATA· TYPICAL CATALOG NUMBER 

1101·4SQ 
Resis· Series 
tance w/Back 

Volts Ohms 1040·97 1101·97 Molded Panel 
A.C. D.C. Series Series & 
50/60 ±10% Current w/Pigtail w/Pigtail Compression 
Hz.) @20·C (Amps.) Watts Leads Leads Terminals 
24 26 0.230 2.8 1040-97-13 1101-97-1 1101·45Q-514 

115 800 0.037 2.3 *1040-97·4 '1101-97-4 1101-45Q-513 
?30 2960 0.020 2.3 *1040-97-7 '1101-97-7 1101-45Q-512 
440 5400 0.018 4.4 1040-97·11 1101-97·11 1101-45Q-517 

• IndIcates Underwriters' Laboratories Listed Relays (see Page2164) 
DC Coils Also Available 

TYPE 1141 Normally Open 

COIL DATA TYPICAL CATALOG NUMBER 
Resistance 
Ohms D.C. 

Volts A.C. ±10% Current 1141·87 Series 
(50/60 Hz.) @20·C (Amps.) Watts w/Pigtail Leads 

24 20 0.520 7.5 1141-87-13 
115 380 0.112 7.3 1141-87-4 
230 1500 0.056 7.2 1141-87·5 
440 8800 0.024 8.9 1141·87-11 

TYPE 1141 Normally Closed 
COIL OATA TYPICAL CATALOG NUMBER ---- ---.. -_.- .. _------

Resistance 
Ohms D.C. 

Volts A.C. ±10% Current 1141·97 Series 
(50/60 Hz.) @20·C (Amps.) Watts w/Pigtail Leads 

24 36 0.255 3.6 1141-97-13 
115 1000 0.052 2.7 1141-97·4 :---nO- 3000 0.029 3.9 1141-97-7 
440 13,000 0.014 6.0 1141-97·11 

DC COIls Also AvaIlable 

2172 See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§riIbI'fi SECTION 4500 

MERCURY DISPLACEMENT RELAYS 

LOAD RELAYS-HEAVY DUTY(50 AMPS) 

TYPE 1123 
Double Pole 

Pigtail Leads 
Type 1123 

Front Mounted 
Enclosed Block (FT) 

Type 1123 
(Typical) 

Series 1200·87F Normally Open 
or Series 1200·97F Normally Closed 
with Front Panel & Stud Terminals 

~. 

16 

r-;· 
23" c=J 

452 f' (lJ, -(f) 

i2~' 
, , ' APPROX. 

" 3 ," I PROJECTION 2%" LL_ 
11.-.-. J.,----J 
--,34-~ _ 

NOrmally' Open Series 1123·87 Normally Closed Series 1123-97 

FRONT MOUNTED - ENCLOSED BLOCK COMPRESSION TERMINALS 

PROJECTION 4tz' 

." 1- ," \ 
~'JC--' f,,-J It.'OIA MOUNTING 
~L''''''3i HOLES(4) 
4)4 3iC -

Normally Open Series 1123-87FT Normally Closed Series 1123-97fT 

FRONT MOUNTED - OPEN BARRIER TERMINAL STRIP 

PROJECTION 3f'LL_'_:' __ 

~3E:~-="J 
Normally Closed Series 1123-97-FB 

7" PIGTAIL LEADS~" 
TYPE 1133 MO~~~NG i rr=:==:;-=. r"'>~J.r""~ 

6T';'" Polo :F~ 0 ··~LJ~ji'rrl CJIJi I 
, 3t.,,, -@. "'~ 3~ '-l--"~ 

i ," r .,L' 

tl.L",L.,! I • t'-_5-~~U Pigtail Leads --5- ___ ._.J • 
Type 1133 Normally op~n Series 1133-87 Normally Closed Series 1133-97 

FRONT MOUNTED - ENCLOSED BLOCK COMpRESSION TERMINALS 

Front Mounted 
Open Barrier Strip (FB) 

Type 1133 
(Typical) 

11[1 5~~'l 
15 ,2 [ .I.r-

., ~I 4 

.,.~~(j:R':f:"-~~!'" PR~JWION r~I--=- -. I" 
F .1., 32 I ••••• e.. 21221" 

U~~~~~ 1~1!.. 2Ji 
..•. " 4~ 0· -. bU 

'-P9?"'-' 
'04A. MTG. 

4-n .• -' '-'I-' HOlfS 
(4) 

Normally Open Series 1133-87FT Normally Closed Series 1133-97FT 

TYPE 1200 Normally Open 

COIL DATA - TYPICAL Catalog Number _._--. 

1200-87F 
1200-87 Series 

Resistance Series w / Front Panel 
Ohms D.C. Current w/Pigtail & Stud 

Volts D.C. ±10%@20·C (Amps.) Watts Leads Terminals 

24 250 0.092 2.2 1200-87·7 1200·87F·7 
48 1500 0.032 1.6 1200·87·31 1200·87F·31 

125 6000 0.021 2.6 1200·87·4 1200·87F·4 
230 12,870 0.017 4.0 1200·87·9 1200·87F·9 

TYPE 1200 Normally Closed 

COIL DATA - TYPICAL Catalog Number -
1200-97F 

1200·97 Series 
Resistance Series w / Front Panel 
Ohms D.C. Current w/Pigtail & Stud 

Volts D.C. ±10%@20·C (Amps.) Watts Leads Terminals 

24 370 0.062 1.5 1200·97·3 1200·97F·3 
48 3700 0.013 0.6 1200·97·15 1200·97F·15 

125 12,870 0.010 1.2 1200·97·4 7~~gg:m:i7F 230 12,870' 0.010 2.3 1200·97R·1 

• Note: Call reqUires 12,000 ohms, 10 watts, senes resistor - supplied 
with relay. 

TYPE 1123 Normally Open 

COIL DATA - TYPICAL Catalog Number 
1123·87FT 

1123-87 Series 
Resistance Series w/Enclosed 

VQlts A.C. Ohms D.C. Current w/Pigtail Terminal 
(50/60 Hz.) ±10%@20·C (Amps.) Watts Leads Block 

24 4 1.100 10.8 1123·87·37 1123·87FT·37 
115 98 0.268 13.7 1123·87·4 1123·87FT ·4 

230 435 0.120 14.5 1123·87·5 1123·87FT·5 
440 1600 0.062 14.7 1123·87·56 1123·87FT·56 

TYPE 1123 Normally Closed 

COIL DATA - TYPICAL Catalog Number 
1123·97FT 

1123-97 Series 
Resistance Series w/EncloS<!d 

Volts A.C. Ohms D.C. Current w/Pigtail Terminal 
(50/60 Hz.) 1±10%@20·C (Amps.) Watts Leads Block 

24 4 0.960 10.9 1123·97·37 1123·97FT·37 
115 190·220 0.105 5.7 1123·97·4 1123·97FT·4 
230 1350 0.048 4.8 1123·97·5 1123·97FT·5 
440 6800 0.019 4.2 1123·97·26 1123·97FT·26 

D.C.co,ls also available. 

TYPE 1133 Normally Open 

COIL DATA - TYPICAL Catalog Number 
1133·87FT 

1133·87 Series 
Resistance Series w/Enclosed 

Volts A.C. Ohms D.C. Current w/Pigtail Terminal 
(50/60 Hz.) :±10%@20·C (Amps.) Watts Leads Block 

24 2.76 1.72 19.4 1133·87·37 1133·87FT·37 
115 40 0.464 23 1133·87·4 1133·87FT·4 
230 107 0.268 23 1133·87·5 1133·87FT·5 
440 568 0.117 21 1133·87·10 1133·87FT·10 

TYPE 1133 Normally Closed 

COIL DATA - TYPICAL Catalog Number 
1133·97FT 

1133·97 Series 
Resistance Series w/Enclosed 

Volts A.C. Ohms D.C. Current w/Piglail Terminal 
(50/60 Hz.) :±10% @20·C (Amps.) Watts Leads Block 

24 4 0.990 10.8 1133·97·37 1133·97FT·37 
115 69 0.250 12.5 1133·97·4 1133·97FT -4 

230 568 0.062 6 1133·97·5 1133·97FT·5 
440 1530 0.051 12.7 1133·97·10 1133·97FT·1O 

D.C. Calls also ava)lable. 
FRONT MOUNTED'· OPEN BARRIER TERMINAL STRIP 

--r-*-' -I- _If', 
'...--- II 

~llmll~-=--h .3'\!:J." 2' 2~ .jL d2ji 
I 12"· PfIOJEeTiON I I" 1._1 
U 11 1." I 7" 

o ~ ,:!:i, 4.6 I II [I.:!;;NG 
~4.!..- l!i2~D'A .. ~ I _,HOLES 141 

--51~~--~~~~'~) ~~-- 5f'~-

Normally Open Series 1133·87·FB Normally Closed Series 1133-97-FB 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2173 
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. MERCURY DISPLACEMENT RELAYS 

LOAD RELAYS-(100AMPS) 

TYPE 2101 SINGLE POLE, NORMALLY OPEN 

Remember when a 100 ampere .Ioad relay looked its size? 

Most still do. 

This is the exception - Adlake's Type 2101 mercury displace

ment relay. This new molded head, screw terminal unit - rated 

100 amperes at 115 volts-occupies less than 57 cubic inches. 

Yet all the reliability built into every Adlake relay is there. 

COILS 
Available up to 440 Volts A.C. (25-50 & 60 Hz.) and 230 Volts D.C. 

Epoxy Molded - Random Wound (All Standard Voltages) 

Leads- #18 gao flexible - Yo," wall p.v.C. insulation - 90°C. 
Minimum Rating. Terminated to screw terminals on 
sides of Molded Head Contact. 

CONTACT RESISTANCE: 0.0005 ohms maximum. 
CONTACT RATINGS: 

The Type 2101 is now demonstrating .its dependability in high 
current (15,000 amperes) applications of short duration, in 
capacitor-discharge and arc welding installations plus heating 
and lighting applications. 
Adlake design and quality manufacture insure 2101's low con
tact resistance and its ability to withstand 100% overloads 
for periods up to 60 seconds. Added reliability through the 
use of epoxy molded coil is backed by Adlake's guarantee of 
freedom from coil failure. 

CONTACTS 
Normally Open - Single Pole, Single Throw - Molded Head. 
Mercury-to-Mercury, hermetically sealed, all metal enclosed 

welded construction. 
Compression terminals molded in place with flame-proof epoxy 

resin. 
Terminal Capacity - wire size 1/0 Stranded to 2/0 solid. 

115 VOLTS 230 VOLTS 440 VOLTS 

A.C. (Amps.) D.C. (Amps.) A.C. (Amps.) 

Non· Non· Non M 

Ind. Ind. Ind. Ind. Ind. Ind. 

100 60 20 10 70 40 

Tungsten Rating: 100 Amps. (12',000 watts)Tungsten Only - 120 VAC. 
Duty Cycle: 6 operations per minute maximum . 

. See Page 2164 for Underwriters' Laboratories Listing. 

FINISH: Cadmium Plate and Lacquer 

%" 
37{," 

2%" 

TYPE 2101 
. 257" DIA. MOUNTING HOLES (4) 

NOTE: COIL TERMINALS & LEADS OMITIED 

OTHER REPRESENTATIVE TYPES 

Various Gonfigurations and Mounting Arrangements are available for Adlake 
Mercury Displacement Relays. Shown are but a few of the many possibilities. 

1101·51·FB 

2·Separate relays with iron circuits 
welded. Gombinations of load and 
timer contacts available. 

1040-85 

Panel with stud terminations. 

D.C. (Amps.) A.C. (Amps.) D.C. (Amps.) 

Han- Non· Non· 
Ind. Ind. Ind. Ind. Ind. Ind. 

10 5 30 15 4 2 

Normally Open 

COIL DATA - TYPICAL CATALOG NUMBER _. 
Resis· Cur· ! .! tance rent Ampere Tungsten 

Volts (Ohms) (Amps.) Watts Rated Rated 

24 (50/60 A.C.) 2.1 1.54 14 2101·06·24 2101·06T·24 
115 (50/60 A.C.) 64 0.31 14.3 2101·06·115 2101·06T·115 
230 (50/60 A.C.) 209 0.16 14.5 2101·06·230 2101·06T·230 

440 (50/60 A.C.) 1100 0.07 15.4 2101·06·440 210 1·06T ·440 
24D.G. 63 0.38 9.0 2101·00·24 2101·00T·24 

115D.G . 1100 0.11 12.1 2101·00·115 2101·00T·115 

Our engineering department is ready to assist in developing ideas to fit your 
needs. 

1123·150 

(2·Pole Gombination) 
I·normally open light duty contact. 
l·normally closed light duty contact. 

1133·150 

(3·Pole Gombination) 
2·normally open light duty contacts. 
l·normally closed light duty contact. 

2174 See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§,iiij,ffiD SECTION 4500 
GENERAL INFORMATION 
Mercury-Wetted Relays - manufactured under Western Electric Co. license agreement 

It is well known that the mercury contact does not become dirty or pitted - always provides 
positive closure - has low contact resistance throughout its life. The resistance of single contacts 
including that of the internal wiring between base terminals is less than 50 milliohms for normal 
new switch contacts. Repetitive measurements on individual relays are constant to a few milliohms. 

MOUNTING POSITION 

For best performance, these relays are designed to be oper· 
ated in a vertical position. Permormance is reduced when 
relays are operated at small angles off the vertical posi· 
tion. Where necessary to mount at an angle other than 
vertical, it is recommended that the departure not exceed 
30 degrees from vertical. 

ENCLOSURES AND TERMINATIONS 

While 8·Pin and ll·Pin Bakelite Tube Bases and 14·Pin 
Glass·to·Metal Headers have been specified, other bases 
and terminals may be obtained. The standard housing is 
steel, cadmium plated with a golden chromate conversion 
coating. The MWB and MWC Relays differ from the standard 
in that they are supplied in a cast epoxy package and the 
MWSA Relay is provided with a tin plate cover. While 
ADLAKE MW & MWS Relays do not require hermetic sealing 
of the enclosure, certain applications may require this fea· 
ture. Hermetic sealing can be furnished under certain can· 
ditions when specified. 

MOUNTING ACCESSORIES 

BAKELITE SOCKETS - 8·Pin Amphenol 77·MIP·8 or equal 
ll·Pin Octal Style Amphenol 

77·Mlp·ll or equal 
14·Pin Mica·filled BakeHte socket 

Munston #198·201 
ANI MS Socket size 20 Code 27S 

(14 contacts) 
7·Pin Miniature Amphenol 147·505 

VIBRATION AND SHOCK 

While ADLAKE MW and MWS Relays have a glass·sealed 
switch, they are not fragile and neither are they dangerous 
to handle. They will withstand handling and normal trans· 
portation shocks. 

SELECTION FACTORS 

In order to get the right relay for your application - the 
relay that will give you the best performance - it is essen· 
tial that certain information concerning the conditions 
under which the relay must perform be carefully considered. 
We, therefore, recommend that answers to the following 
questions be forwarded to us with your inquiry or order: 

1. APPLICATION 
a. What is relay required to do? 
b. Is application special in any way? 

2. CONTACT ARRANGEMENT 
a. How many switches are needed in each relay? 
b. Do contacts or switches require shielding? 

3. COIL ARRANGEMENT 
•. Is a single winding required, or should coil have more 

than one independent winding? 
b. What are operating currents? 

. c. Any other coil requirements? 
4. TERMINATION 

a. What base is required? 
b. What base Wiring diagram will be needed? 

5. ENCLOSURE 
a. Will hermetic sealing of can be required? 

6. MISCELLANEOUS 
a. Are there any other features required? 

CONTACT PROTECTION 

Except for specific instances of light loads, the relay con· 
tacts must be protected by a network composed of are· 
sistor and a capacitor in series as shown in the following 
diagram. This protection should be physically located as 
close as possible to the relay terminals. 

I.----------+----~ LOA 0 

( 

Contact Protection Network to be used with 
ADLAKE Neutral Type MW and Sensitive Type MWS Relays 

The preferred values of Rand C, except for the conditions 
stated subsequently, can be evaluated from the following 
equations: 

}2 
C = 10 microfarads 

E 

where I = load current in amperes immediately prior to 
opening of contacts. 

E =source voltage immediately prior to closing of 
contacts. 

The "break" action of mercury relays is extremely rapid, 
with the result that very large peak voltages can be de· 
veloped across the load at that time. To reduce these peak 
voltages to safe levels, the value of C in the protective 
network can be increased above the minimum value of 
equation (1) required for contact protection. The appro· 
priate value can be determined by measurement of peak 
values within the first few milliseconds after break of the 
contacts. Consideration must also be given to protection of 
the load and circuit Wiring. 

Where circuit applications of these relays involve the can· 
dition of a source of power across the front and back can· 
tacts, it is particularly important to fulfill the contact pro· 
tection requirements and insure that the current ratings 
are not exceeded. In some applications, this may require 
the incorporation of a current limiting impedance in the 
power circuit. 

To assure long service life and to provide adequate contact 
protection, the values derived from the equation must be 
applied as follOWS: 

E I C R 

Less than Less than Use May be omitted 
50 2.5 calculated 

amperes value 

Up to 70 All other Use 3 X calculated value 
conditions calculated permissible 

value 

@ 100 v. All other Use Within 50% of 
conditions calculated calculated value 

value 
--. --~--

@ 150 v. All other Use Within 10% of 
conditions calculated calculated value 

value' 

Above All other Use' Follow calculated value 
150 v. conditions calculated closely 

valuel 

Note: For any voltages more than 50, the value of R must 
not be less than 0.5 ohm. 

WARRANTY POLICY ADLAKE Mercury Wetted Contact Relays are warranted against defective work. 
manship and materials for one year. Replacement will be made at any time 
within that year, providing the relay has not been subject to improper use. 

THE ADAMS & WESTLAKE COMPANY ~ ~iuti~~R;Rr:oUCTSCORI'ORATION 
1025 North, Mic~ig.n Street. Elkhart. Indiana 48614 (219)-264.' 141 • TWX 219·522·3102 • TELEX 25·8458 • CABLE AOLAKE 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D 

The ADLAKE Sensitive Relay represents a 
technical breakthrough in the mercury-wetted 
contact relay field. 

Described in various terminology, i.e., High 
Speed, Sensitive, Bridging or Non-Bridging, 
the sensitive type switch capsule also makes 
use of the capillary action of mercury to pro
vide a film of the metal on the contact sur
faces. In general, the switch is similar to the 
MW (neutral) type. Two fixed contacts - one 
normally open, one normally closed - in
stead of four, as in the MW (neutral) type 

contacts, are .sealed in the glass envelope. 
Operation of the switch is achieved through 
the use of a single operating coil, single or 
multiple-wound. Operating characteristics, 
however, are determined by permanent mag
net biasing, in a manner similar to ADLAKE 
MWP-16000 (neutral type) relays. As the 
switch unit of these relays is filled with 
hydrogen at high pressure, the relays are 
factory-sealed and under no circumstances 
should be disassembled without taking nec
essary safety precautions in the event of 
breakage of the switch. 

SPECIFICATIONS 

CONTACT ARRANGEMENT SPDT, Form C, 
non-bridging, break before make (single-side
stable, bi-stable or chopper). SPDT, Form D, 
bridging, make before break (single-side
stable, bi-stable or chopper). 

if contact ratings with recommended contact 
protection are observed. 
STAND OFF VOLTAGE 1000 VAC 60 cps. 
between mutually insulated terminals, ex
cept between windings of bifilar construction 
dual wound coils. CONTACT RESISTANCE 50 Milliohms max. 

CONTACT RATING 2 amperes max., 500 
volts max., 100 volt-amperes peak with con
tact protection consisting of a series resis
tor - capacitor network in parallel with the 
relay contacts. The values of resistance and 
capacitance may be calculated from the 
formulas as shown on Page 

INSULATION RESISTANCE 1000 megohms 
min. @ 500 VDC, 25°C, 45% RH between 
all mutually insulated terminals except be
tween windings of bifilar construction dual 
wound coils. 
BRIDGING TIME, FORM 0 50 to 500 micro
seconds. 

BOUNCE None. 
CONTACT RISE TIME (less contact protec
tion) 10 nano-seconds or less. 

TRANSFER (null) TIME, FORM C 50 to 600 
microseconds. 
(Typical bridge and transfer times are meas
ured on a time interval meter with switch 
operating at 60 times per second). LIFE One billion operations may be expected 

DEFINITIONS 

Sensitivity Terminology 

MUST OPERATE - Current required to 
operate the least sensitive relay of a 
given specification. 

NON-OPERATE - Current at wh ich the 
most sensitive relay will not operate. 

HOLD - Current above which all relays 
will remain operated, once they have 
been operated. 

MUST RELEASE - Current at which all 
relays will have released. 

The MUST OPERATE and the NON
OPERATE values are the limits within 
which a specified relay will operate. The 
HOLD and MUST RELEASE values are 

2176 

the limits within which a specified relay 
will release. It should be noted that the 
four terms specified above are maximum 
values and that the average relays will 
operate and release at approximately 
average values. 
Adjustment Terminology-
(All polarized & sensitive relays) 

SINGLE SIDE STABLE -Adjustment of 
the permanent magnets for armature 
return to the normally closed contacts 
when coil current has been lowered to 
"must release" value. 
BI-STABLE (MAGNETIC LATCHING)
Adjustment of the permanent magnets 
so armature will remain in the position 
last operated until sufficient current of 

See YELLOW SECTION for Local Offices, Phones 

opposite polarity is applied to the coil. 

CHOPPER - Adjustment of the perma
nent magnets to provide equal dwell 
:±:S% on the fixed contacts when coil is 
driven by the specified 60 cps. voltage. 

Timing Terminology 

OPERATE MAKE TIME, TYPICAL 

Interval from coil energization until the 
armature reaches the normally open 
contact at given drive level. 

RELEASE MAKE TIME, TYPICAL, 
UNSUPPRESSED 

Interval from coil de-energized until the 
armature makes the normally closed 
contacts. 

eem /1969 



i4§,lih,ffiQ SECTION 4500 

MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D - PRINTED CIRCUIT TYPES 

AWCM/AWDM 

SENSITIVITY, TYPICAL 
SINGLE SIDE STABLE 

Must Operate: 30 Ampere Turns 
Must Release: 6 Ampere Turns 

BI-STABLE 
Must Operate: ±15 Ampere Turns 
Non-Operate: ± 4 Ampere Turns 

OPERATE MAKE TIME, TYPICAL 
Single-Side-Stable Bi-Stable 
Ampere Milli- Ampere 

urns Total seconds Turns Total 
30 2.8 15 
55 1.2 40 
80 1.0 65 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED, 
SINGLE-SlOE-STABLE 
1.1 Milliseconds. 

1.1 Milliseconds. 

MiIIi-
second 

3.5 
1.2 

.95 

Steel Cover Painted 

rf~ ,,", (.,,',,"'''] 
J>"IU Uh 
St~p I- 'J>,' --I ' I 

NOTE: 

Single or 
No.1 
Winding. 

Positive potential applied to the start of 
windings' indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All 'Resistance and Voltage values shown are 
based Oil a temperature value of 25°C. 
* Indicates limited stock item. 

eem /1969 

AWCMf AWDM - Single Side Stable, Single Wound Coils 

COIL DATA CATALOG NUMBERS --
FORM C CONTACTS FORM D CONTACTS RESIS- MUST OPERATE MUST RELEASE VOLTAGE 

TANCE .09,'f .125" .09" .125" 
Ohms Voltage Current Voltage Current 

(vde) 
Pin Lg. Pin Lg. Pin Lg. Pin Lg. 

±10% TURNS (vdc) (made) (vdc) (made) Nom. Max. AWCM· AWCM- AWDM· AWDM; 

2.2 260 0.27 113 .05 20.7 1.0 2.0 16011 16011-1 15011 15011-1 
3.1 320 0.32 94 .07 18.7 1.2 2.3 16021 16021-1 15021 15021-1 
4.4 370 0.40 81 .08 16.2 1.4 2.8 16031 16031-1 15031 15031-1 
5.9 430 0.45 70 .10 14.0 1.6 3.2 16041 16041-1 15041 15041-1 

13.0 600 0.71 49 .14 10.0 2.4 4.8 16051 16051-1 15051 15051-1 
18.7 760 0.81 40 .18 7.9 2.8 5.7 16061 16061-1 15061 15061-1 
27.7 950 1.0 32 .22 6.3 3.5 7.0 16071 16071-1 15071 15071-1 
50 1250 1.3 24 .28 4.8 4.7 9.4 16081 16081-1 15081 15081-1 
70 1550 1.6 20 .35 3.9 5.5 11 16091 16091-1 15091 15091·1 

125 2000 2.1 15 .46 3.0 7.5 15 16101 16101-1 15101 15101-1 
185 2400 2.6 13 .60 2.5 9.0 18 16111 16111-1 15111 15111-1 
325 3300 3.3 9.1 .77 1.8 12 24 16121 16121-1 15121 15121-1 
435 3900 3.7 7.7 .94 1.6 14 28 16131 16131-1 15131 15131-1 
680 4900 4.6 6.1 1.1 1.3 18 35 16141 16141-1 15141 15141-1 

1120 6350 5.9 4.8 1.4 1.0 22 44 16151 16151-1 15151 15151·1 
1750 7900 7.4 3.8 1.7 .8 28 55 16161 16161-1 15161 15161-1 
2650 9000 9.9 3.4 2.2 .7 34 68 16171 16171-1 15171 15171-1 
3900 10,600 12.5 2.9 2.7 .6 42 83 16181 16181-1 15181 15181-1 
6100 13,250 15.5 2.3 3.5 .5 52 103 16191 16191-1 15191 15191-1 
9000 15,500 20 2.0 4.2 .4 63 125 16201 16201-1 15201 15201-1 

AWCM/ AWDM - Single Side Stable, Dual Wound Coils 

COIL DATA 
STANDOFF 

CATALOG NUMBERS 
~,. 

VOLTAGE Form C Contacts Form D Contacts VOLTAGE 
MUST OPERATE MUST RELEASE (One Winding BETWEEN .09" .125" .09" .125" 

RESISTANCE (Either Winding) (Either Winding) Only) (vd~l.-- WINDINGS Pin Lg Pin Lg. Pin Lg Pin Lg. 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. (vde) AWCM AWCM· AWDM AWDM· 

60/60 1000/1000 2.0 30 .44 7.8 5 10 500 16501 16501-1 15501 15501-1 
90/90 1200/1200 2.5 25 .58 7.2 6 13 400 16511 165-11-1 15511 15511-1 

155/155 1650/1650 3.1 18 .74 5.3 8 16 400 16521 16521-1 15521 15521-1 
205/205 1950/1950 3.5 15.5 .92 5.0 9 19 400 16531 16531-1 15531 15531-1 
340(340 2450(2450 4.6 12.3 1.1 3.6 12 24 400 16541 16541-1 15541 15541-1 
560(560 3175(3175 5.8 9.5 1.4 2.8 15 31 400 16551 16551-1 15551 15551-1 
870(870 3950(3950 7.3 7.6 1.8 2.3 19 39 200 16561 16561-1 15561 15561-1 

1320/1320 4500/4500 9.7 6.7 2.2 1.8 24 48 200 16571 16571-1 15571 15571-1 
1980/1980 5300/5300 12.3 5.7 2.8 1.5 29 59 200 16581 16581-1 15581 15581-1 
3000/3000 6625/6625 15.0 4.5 3.5 1.3 36 73 200 16591 16591-1 15591 15591-1 
4500/4500 7750/7750 19.0 3.9 4.2 1.0 44 89 200 16601 16601-1 15601 15601-1 

AWCM/ AWDM - Bi-Stable, Single Wound Coils 

COIL DATA CATALOG NUMBERS 
Form C Contacts Form D Contacts 

MUST OPERATE NON·OPERATE VOLTAGE .09" .125" .09" .125" 
RESISTANCE Voltage Current Voltage Current (vde) Pin Lg. Pin Lg. Pin Lg. Pin Lg. 
Ohms ±10% TURNS (vde) (made) (vde) (made) Nom. Max. AWCM- AWCM- AWDM· AWDM· 

2.2 260 ±0.14 ±58 ± .030 ±15.0 1.0 2.0 16012 16012-1 15012 15012·1 
3.1 320 ±0.16 ±47 ± .035 ±12.5 1.2 2.3 16022 16022-1 15022 15022-1 
4.4 370 ±0.21 ±45 ± .043 ±10.8 1.4 2.8 16032 16032-1 15032 15032-1 
5.9 430 ±0.26 ±40 ± .050 ± 9.3 1.6 3.2 16042 16042-1 15042 15042-1 

13.0 600 ±0.36 ±25 ± .078 ± 6.7 2.4 4.8 16052 16052-1 15052 15052-1 
18.7 760 ±0.41 ±20 ± .089 ± 5.3 2.8 5.7 16062 16062-1 15062 15062-1 
27.7 950 ±0.48 ±16 ± .10 ± 4.2 3.5 7.0 16072 16072-1 15072 15072-1 
50 1250 ±0.66 ±12 ± .14 ± 3.2 4.7 9.4 16082 16082-1 15082 15082-1 
70 1550 ±0.75 ± 9.7 ± .16 ± 2.6 5.5 11 16092 16092-1 15092 15092-1 

125 2000 ±1.0 -+ 7.5 ± .22 ± 2.0 7.5 15 16102 16102-1 15102 15102-1 
185 2400 ±1.3 ± 6.2 ± .28 ±1.7 9.0 18 16112 16112-1 15112 15112-1 
325 3300 ±1.6 ± 4.5 ± .35 ± 1.2 12 24 16122 16122-1 15122 15122-1 
435 3900 ±1.8 ± 3.9 ± .40 ± 1.0 14 28 16132 16132-1 15132 15132-1 
680 4900 ±2.3 ± 3.1 ± .50 ± .82 18 35 16142 16142-1 15142 15142-1 

1120 6350 ±2.9 ± 2.4 ± .63 ± .63 22 44 16152 16152-1 15152 15152-1 
1750 7900 ±3.7 ± 1.9 ± .80 ± .51 28 55 16162 16162-1 15162 15162-1 
2650 9000 ±4.9 ±1.7 ±1.0 ± .44 34 68 16172 16172-1 15172 15172-1 
3900 10,600 ±6.1 ± 1.4 ±1.3 ± .38 42 83 16182 16182-1 15182 15182-1 
6100 13,250 ±7.6 ,± 1.1 ±1.6 ± .30 52 103 16192 16192-1 15192 15192-1 
9000 15,500 ±9.6 ± 1.0 ±2.1 ± .26 63 125 16202 16202-1 15202 15202-1 

AWCM/AWDM - Bi-Stable, Dual Wound Coils 

COIL DATA 
STANDOFF 

CATALOG NUMBERS 
VOLTAGE VOLTAGE Form C Contacts FormD ~ontact 

MUST OPERATE NON·OPERATE (One Winding BETWEEN .09" .125" .09" .125" 
ESISTANCE (Either Winding) (Either Winding) Only) (vde) WINDINGS Pin Lg Pin Lg. Pin Lg Pin Lg. 

Dhms±1D% TURNS (vde) (made) (Vde) (made) Nom. Max. (vde) AWCM AWCM- AWDM AWDM-

60/60 1000/1000 ±1.0 ±15 ± .29 ±5.4 5 10 500 16502 16502-1 15502 15502-1 
90(90 1200/1200 ±1.3 ±12.5 ± .38 ±4.2 6 13 400 16512 16512-1 15512 15512-1 

155(155 1650/1650 ±1.6 ± 9.1 ± .49 ±3.5 8 16 400 16522 16522-1 15522 15522-1 
205(205 1950/1950 ±1.7 ± 7.7 ± .61 ±3.3 9 19 400 16532 16532-1 15532 15532-1 
340/340 2450/2450 ±2.3 ± 6.1 ± .73 ±2.4 12 24 400 16542 16542-1 15542 15542-1 

560(560 3175/3175 ±2.9 ± 4.7 ± .98 ±1.9 15 31 400 16552 16552-1 15552 15552-1 
870/870 3950/3950 ±3.7 ± 3.8 ±1.2 ±1.5 19 39 200 16562 16562-1 15562 15562-1 

1320(1320 4500/4500 ±4.8 ± 3.3 ±1.4 ±1.2 24 48 200 16572 16572-1 15572 15572-1 
1980 1980 5300/5300 ±6.1 ± 2.8 ±1.8 ±1.0 29 59 200 16582 16582-1 15582 15582·1 
3000/3000 6625(6625 ±7.6 ± 2.3 ±2.3 ± .85 36 73 200 16592 16592-1 15592 15592-1 
4500/4500 7750/7750 ±9.4 ± 1.9 ±2.8 ± .69 44 89 200 16602 16602-1 15602 15602-1 

See YELLOW SECTION for Local Offices, Phones 2177 



MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D-PRINTED CIRCUIT TYPES 

AWCX/AWDX 

SENSITIVITY, TYPICAL 
SINGLE SIDE STABLE 

Must Operate: 45 Ampere Turns 
Must Release: 7.5 Ampere Turns 

BI·STABLE 
Must Operate: ±21 Ampere Turns 
Non·Operate: ± 6 Ampere Turns 

OPERATE MAKE TIME, TYPICAL 
Single·Side·Stable Bi·Stable 
Ampere Milli· Ampere MiIIi· 

urns Total seconds Turns Total second! 
45 1.7 21 
70 1.1 46 
95 1.0 71 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED, 
SINGLE·SIDE·STABLE 

1.1 Milliseconds. 

1.9 
1.0 

.9 

steel Cover Cad. Plated 

.~ in( :nO~y~:::::ne Potting 

~ L~" Standard Length 

100" ~ 625~ 
. . .040" Dia. Pins 

,---7f' r: ;~rsteps ~ UrP Xi' ~,gh 
+ . 1.3" 

:t : J 
~ J.2"l-1 

f.-.4,,-j 

+ 
Wiring Diagram 
Bottom View 

SINGLE WOUND COIL 

.100" .040" Oia. Pins 

'N r o - ---. --1 • UP 
50lder 5teps 
),;," High 

~ , I I 

~ 
+1 :::; 1.3" 

~l J 5ingleor • NO.1 

01 0 I 0 
Winding. 

0 0 + 

2f:El' 

No.2 Winding + 
. 2" - When req'd . 

.2" Wiring Diagram 

.4" Bottom View 

DUAL WOUND COIL 

NOTE: 
Positive potential applied to the start of 
windings indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 25°C. 
* Indicates limited stock item. 
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AWCX/AWDX - Single Side Stable, Single Wound Coils 

COIL DATA 
MUST OPERATE MUST RELEASE VOLTAGE CATALOG NUMBERS 

RESISTANCE Voltage Current Voltage Current (vde) Form C Contacts Form 0 Contacts 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. AWCX· AWDX· 

2 200 .5 222 .05 27.7 1.0 2.0 16051·5 15051·5 
18 675 1.3 66.8 .18 11.0 3.0 6.0 16491·5 15491·5 
56 1125 1.5 24.0 .30 6.0 5.5 11.0 16301·5 15301·5 
85 1350 3.1 33.3 .42 5.5 6.5 13.0 16331·5 15331·5 

115 1500 3.8 30.0 .52 5.0 7.6 15.1 16121·5 15121·5 

275 2750 5.2 17.0 .69 2.8 11.7 23.4 16421·5 15421·5 
450 3490 6.4 12.9 .85 2.1 15 30.0 16261·5 15261·5 
675 3900 8.6 11.6 1.1 1.9 18.4 36.7 16041·5 15041·5 
940 4350 10.5 10.1 1.4 1.7 21.7 43.3 16351·5 15351·5 

1250 4730 12.9 9.4 1.8 1.6 25.0 50.0 16541·S 15541·5 
1425 5340 13.0 8.4 1.8 1.4 26.7 53.4 16581·5 15581·5 

1800 4800 18.6 9.4 2.6 1.6 30.0 60.0 16161·5 I 15161·S 
1950 5530 17.6 8.2 2.3 1.3 31.2 62.4 16571·5 15571-5 
2400 5780 20.6 7.8 2.8 1.3 34.6 69.2 16011-5 15011-S 
4000 11,250 17.6 4.0 2.4 0.67 45 90 16021·5 15021-S 
9200 15,800 14.2 1.4 1.6 0.2 74 148 16791·5 15791-5 

15,000 19,500 21.5 1.3 2.7 0.2 86.5 173 16671-5 15671·5 

AWCX/ AWDX - Single Side Stable, Dual Wound Coils 

COIL DATA 
~----

MUST OPERATE- 'MlJSTRElEAST VOLTAGE (vde) 
(Either Winding) (Either Winding) (Either _~TAL~I:. ~!ERS 

RESISTANCE Voltage Current Voltage Currente--~dingL Form C Contae!~ ~E.0iitiCtS 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. AWCX- AWDX· ,"--'-

30/30 615/615 2.4 73 .33 12.2 3.6 7.8 16661-5 15661-S 
70/70 900/900 2.3 30 .47 7.5 6 12 16681·5 15681-S 

135/135 1310/1310 5.0 34 .69 5.7 8.2 16.4 16911·5 15911·5 
250/250 1690/1690 7.3 26.7 1.0 4.4 11 22 16871-5 15871·5 
460/460 2700/2700 8.4 16.6 1.1 2.8 15 30 16631-5 15631·S 

675/675 3150/3150 10.6 14.3 1.4 2.4 18.5 37 16771-5 15771-S 
1100/1100 3750/3750 14.5 12.0 2.0 2.0 23.5 47 16641-5 15641-5 
2000/2000 5620/5620 17.6 8.0 2.3 1.3 31.5 63 16081-5 15081-5 
4275/4275 6900/6900 18 3.9 3.8 0.99 46 92 16241-5 15241-5 

AWCX/ AWDX - Bi·Stable, Single Wound Coils 

COIL DATA 
NON.OPERA~~ VOLT~GE MUST OPERATE e--- CATA~~!!,!MBERS 

RESISTANCE Voltage Current Voltage Current b-----('i~. Form C Contacts Form jj~ 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. AWCX· AWDX· 

2 200 ± 0.22 ±100 ±0.05 ±29.6 1.0 2.0 16052-5 15052-5 
18 675 ± 0.62 ±31.1 ±0.14 ± 8.9 3.0 6.0 16492·5 15492·5 
56 1125 ± 1.15 ± 18.7 ±0.27 ± 5.3 5.5 11.0 16302·5 15302-5 
85 1350 ± 1.5 ± 15.6 ±0.34 ± 4.4 6.5 13.0 16332-5 15332-5 

115 1500 ± 1.8 ± 14.0 ±0.41 ± 4.0 7.6 15.1 16122-5 15122·5 

275 2750 ± 2.5 ± 8.0 ±0.56 ± 2.3 11.7 23.4 16422-5 15422-5 
450 3490 ± 3.0 ± 6.0 ±0.69 ±1.7 15.0 30.0 16262-5 15262-5 
675 3900 ± 4.0 ± 5.4 ±0.84 ± 1.5 18.4 36.7 16042-5 15042-S 
940 4350 ± 5.1 ± 4.9 ±1.2 ± 1.4 21.7 43.3 16352-5 15352-5 

1250 4730 ± 6.1 ± 4.4 ±1.5 ± 1.3 25.0 50.0 16542-S 15542-S 
1425 5340 ± 6.3 ± 4.0 ±1.4 ±1.1 26.7 53.4 16582-S 15582-5 

1800 4800 ± 8.8 ± 4.4 ±1.9 ± 1.2 30.0 60.0 16162-5 15162-5 
1950 5530 ± 8.1 ± 3.8 ±1.9 ±1.l 31.2 62.4 16572·5 15572-5 
2400 5780 ± 9.8 ± 3.7 ±2.2 ± 1.0 34.6 69.2 16012·5 15012-5 
4000 11,250 ± 8.4 ± 1.9 ±1.8 ± 0.5 45 90 16022-5 15022-5 
9200 15,800 ±13.2 ± 1.3 ±3.3 ± 0.4 74 148 16792-5 15792-5 

15,000 19,500 ±16.5 ± 1.0 ±4.1 ± 0.3 86.5 173 16672-5 15672-5 

AWCX/ AWDX - Bi-Stable, Dual Wound Coils 

COIL DATA 
MUST OPERATE NON-OPERATE VOLTAGE STANDOFF CATALOG NUMBERS 
(Either Winding) (Either Winding) (vde) VOLTAGE Form C Form 0 

RESISTANCE Voltage Current Voltage Current (Either Winding) BETWEEN Contacts Contacts 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. WINDINGS AWCX· AWOX-

30/30 615/615 ±1.13 ±34.2 ± .26 ±9.7 3.6 7.8 500 16662-5 15662-5 
70/70 900/900 ±1.20 ±IS.0 ± .41 ±6.6 6.0 12 500 16682-S 15682-S 

135/135 1310/1310 ±2.38 ±16.0 ± .54 ±4.5 8.0 16 500 16912-5 15912-5 
325/325 2570/2570 ±2.S0 ± 7.0 ± .91 ±3.1 13 26 400 16532-5 15532·S 
460/460 2700/2700 ±3.95 ± 7.8 ± .91 ±2.2 15 30 400 16632-5 15632-5 

675/675 3150/3150 ±4.8 ± 6.5 ±1.1 ±1.9 18.5 37 400 16772-5 15772-S 
1100/1100 3750/3750 ±6.8 ± 5.6 ±1.6 ±1.6 23.5 47 400 16642·5 15642-5 
2000/2000 5620/5620 ±8,4 ± 3.8 ±2.0 ±1.1 31.5 63 200 16082·5 15082-5 
4275/4275 6900/6900 ±9.2 ± 2.0 ±4.6 ±0.9 46 92 200 16242-5 15242·5 

See YELLOW SECTION for Local OffIces, Phones eem /1969 



'44iiiij'ffiD SECTION 4500 

MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D- PRINTED CIRCUIT TYPES 

AWCA/ AWDA/MWSA 

SENSITIVITY, TYPICAL 
SINGLE SlOE STABLE 

Must Operate: 60 Ampere Turns 
Must Release: 10 Ampere Turns 

BI-STABLE 
Must Operate: :+:28 Ampere Turns' 
Non-Operate: :+: 8 Ampere Turns 

OPERATE MAKE TIME, TYPICAL 
Single-Side-Stable Bi-Stable 
Ampere Milli- Ampere MiIIi-

Turns Total seconds Turns Total second 
90 1.8 58 

160 1.3 128 
260 1.1 228 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED, 
SINGLE-SIDE-STABLE 

1.3 Milliseconds. 

1.4 
1.1 
1.0 

MWSA 

Steel Cover 
Cad. Plated 1::;.625;;1 
and LaqueriQ-:5s2 Max. 
Polyurethane I 
Patti ng + ---.l 

Ys"-
r040 Dia. Pins r ·up 0 

Solder Steps 
Yo," High 

1.953 MI'" 0 , 0 J1.8 _ + SIOgie 

• .2, or No.1 
0 0 0 ~ Inding 

--1.21-- I .1 - + 
--I .4 I-- Wifing Diagram Bottom View 

i}~e~l~f:e~ .6251 
AWCAI AWDA SERIES 

Wax Fillwd ~ Max. 
.468 Min. 

1/" L --.l 
m T 'I" 

~/8 

NOTE: 

.040 Dia. Pins 

°T l I UP 

I I" No.2 

I 
1.8 - + Winding 

8 I When Req'd. 

01-0 'Ll' "-o~iN~I."l 
o @,J- Winding 

@ Wiring Diagram 
Bottom View 

MWSA SER'IES 

Positive potential applied to the start of 
windings indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 25°C. 
* Indicates limited stock item. 

eem 11969 

AWCAI AWDAIMWSA - Single Side Stable, Single Wound Coils 

COIL DATA 
MUST OPERATE MUST RELEASE VOLTAGE CATALOG NUMBERS 

RESISTANCE Voltage Current Voltage Current (vde) Form C Contacts Form D Contacts 
Ohms:+:l0% TURNS (vde) (made) (vde) (made) Nom. Max. AWCA- MWSA- AWDA- MWSA-

2 270 .5 222 .05 27.7 1.0 2.0 16051-S 16051 15051-S 15051 
18 900 1.3 66.8 .18 11.0 3.0 6.0 16491-S 16491 15491-S 15491 
34 1150 1.2 32 .24 7.8 4.1 8.2 16561-5 16561 15561-S 15561 
56 1500 1.5 24 .30 6.0 5.5 11 16301-S 16301 15301-S 15301 
65 1575 2.7 37.4 .36 6.2 5.7 11.4 16511·S 16511 15511-S 15511 
85 1800 3.1 33.3 .42 5.5 6.5 13.0 16331-S 16331 15331·S 15331 
90 1590 3.8 37.7 .51 6.3 6.7 13.4 16321-S 16321 15321-S 15321 

115 2000 3.8 30.0 .52 5.0 7.6 15.1 16121-S 16121 15121-S 15121 
275 3525 5.2 17.0 .69 2.8 11.7 23.4 16421·S 16421* 15421-S 15421 
385 4000 3.8 9.0 .73 2.1 14 28 16251-5 16251 15251-S 15251 -. 
450 4650 6.4 12.9 .85 2.1 15 30 16261-S 16261* 15261-S 15261 
500 4020 8.2 14.9 1.1 2.4 16 32 16271-5 16271 15271·S 15271 
620 5500 7.4 10.9 1.0 1.8 17.5 35 16141-S 16141 15141-S 15141 
675 5200 8.6 11.6 1.1 1.9 18.4 36.7 16041-S 16041* 15041-S 15041 
940 5800 10.5 10.1 1.4 1.7 21.7 43.3 16351-S 16351* 15351-S 15351 r- 950 4950 12.7 12.1 1.7 2.0 21.8 43.6 16431·5 16431 15431-S 15431 

1250 6400 12.9 9.4 1.8 1.6 25.0 50.0 16541·S 16541 15541-S 15541 
1425 7125 13 8.4 1.8 1.4 26.7 53.4 16581·S 16581 * 15581-S 15581 
1450 7500 7.7 4.8 1.6 1.2 27.0 54.0 16231-S 16231 15231·S 15231 
1800 6400 18.6 9.4 2.6 1.6 30.0 60.0 16161-S 16161 * 15161-S 15161 
1950 7375 17.6 8.2 2.3 1.3 31.2 62.4 16571·S 16571* 15571-S 15571 
2400 7700 20.6 7.8 2.8 1.3 34.6 69.2 16011-S 16011 * 15011-S 15011 
2430 10,000 9.7 3.6 2.0 0.91 35 70 16391-S 16391 15391-S 15391 
3620 12,400 12.0 2.9 2.4 0.74 42.5 85 16311-5 16311 15311·S 15311 
3800 12,000 21.0 - 5.0 2.8 0.83 43.5 87 16131·S 16131 15131-S 15131 r---
4000 15,000 17.6 4.0 2.4 0.67 45 90 16021·S 16021 * 15021-S 15021 
5000 14,000 23.2 4.3 3.2 0.71 50 100 16841-S 16841 15841-8 15841 
5500 14,400 15.0 2.5 3.0 0.61 52.5 105 16371·S 16371 15371-S 15371 
8600 18,000 19.0 2.0 3.8 0.49 65 130 16781-S 16781 15781-S 15781 
9200 21,000 14.2 • 1.4 1.6 0.2 74 148 16793-S 16793 15793-S 15793 

15,000 26,000 21.5 1.3 2.7 0.2 86.5 173 16671·S 16671 15671-S 15671 

AWCAIAWDAlMWSA - Single Side Stable, Dual Wound Coils 

COIL DATA --
VOLTAGE 

MUST OPERATE MUST RELEASE (vde) STANDOFF CATALOG NUMBERS (Either Winding) (Either Winding) (Either VOLTAGE 
RESISTANCE Voltage Current ~oltage Current Winding) BETWEEN Form C Contacts Form D Contacts 
Ohms:+:l0% TURNS (vde) (made) (vde) (made) Nom. Max. WINDINGS AWCA- MWSA- AWDA- MWSA-

30{30 820{820 2.4 73 .33 12.2 3.9 7.8 500 16661-5 16661 15661-S 15661 
70{70 1200/1200 2.3 30 .47 7.5 6 12 500 16681-S 16681 15681-8 15681 

115/115 1560/1560 3.0 23 .60 5.8 7.5 15 500 16291·5 16291 15291-S 15291 
135/135 1750{1750 5.0 34 .69 5.7 8.2 16. 500 16911-S 16911 15911-S 15911 
190{190 2000/2000 3.8 18 .79 4.6 9.5 19 400 16691·8 16691 15691-S 15691 
250/250 2250{2250 7.3 26.7 1.0 4.4 11 22 

.. ~ 
16871-S 16871 15871-5 15871 

325{325 2570/2570 5.0 14 1.0 3.4 13 26 400 16531·S 16531 15531-5 15531 
460/460 3600{3600 8.4 16.6 1.1 2.8 15 30 400 16631-S 16631 15631-S 15631 
490/490 3000{3000 6.2 12 1.3 2.9 15.5 31 400 16711-S 16711 15711-S 15711 
675{675 4200{4200 10.6 14.3 1.4 2.4 18.5 37 400 16771-S 16771 15771-S 15771 
730/730 3750/3750 7.7 9.6 1.6 2.4 19 38 400 16741-S 16741 15741·S 15741 
810/810 4090{4090 13.0 14.6 1.7 2.4 20 40 400 16751·S 16751 15751-S 15751 
975/975 3680{3680 8.8 8.2 1.1 1.3 22 44 400 16861·8 16861 15861·S 15861 

1100/1100 5000/5000 14.5 12 2.0 2.0 23.5 47 400 16641-S 16641 15641-S 15641 
1250/1250 5000/5000 10 7.2 2.0 1.8 25 50 400 16471-S 16471 15471-S 15471 
1860/1860 6200/6200 12 5.8 2.5 1.5 30.5 61 200 16401-S 16401 15401-S 15401 
2000/2000 7500/7500 17.6 8.0 2.3 1.3 31.5 63 200 16081-S 16081 15081-S 15081 
2300/2300 7200/7200 21.0 8.3 2.7 1.3 34 68 200 16061-S 16061 15061-S 15061 
2760{2760 7200/7200 15 5.0 3.0 1.2 37 74 200 16761-S 16761 15761-S 15761 
4275/4275 9200/9200 18 3.9 3.8 0.99 46 92 200 16241-S 16241 15241-8 15241 

AWCAI AWDAIMWSA - Bi-Stable, Single Wound Coils 

COIL DATA 
MUST OPERATE NON-OPERATE VOLTAGE CATALOG NUMBERS 

RESISTANCE Voltage Current Voltage Current (vde) Form C Contacts Form D Contacts 
Ohms:+:l0% TURNS (vde) (made) (vde) (made) Nom. Max. AWCA- MWSA- AWDA- MWSA 

2 270 :+: 0.22 :+:100.0 :+:0.05 :+:29.6 1.0 2.0 16052-S 16052 15052-S 15052 
18 900 :+: 0.62 :+:31.1 :+:0.14 :+: 8.9 3.0 6.0 16492-S 16492 15492-S 15492 
34 1150 :+: 0.91 :+: 24.4 :+:0.21 :+: 7.0 4.1 8.2 16562-S 16562 15562·S 15562 
56 1500 :+: 1.15 :+: 18.7 :+:0.27 :+: 5.3 5.5 11.0 16302-S 16302 15302-S 15302 
65 1575 of- 1.3 of- 17.8 +0.30 of- 5.1 5.7 11.4 16512-S 16512 15512·S 15512 
85 1800 :+: 1.5 :+: 15.6 :+:0.34 :+: 4.4 6.5 13.0 16332-S 16332 15332-S 15332 
90 1590 :+: 1.8 :+: 17.6 :+:0.41 :+: 5.0 6.7 13.4 16322-5 16322 15322-S 15322 

115 2000 :+: 1.8 :+: 14.0 :+:0.41 :+: 4.0 7.6 15.1 16122-S 16122 15122-S 15122 
275 3525 :+: 2.5 :+: 8.0 :+:0.56 :+: 2.3 11.7 23.4 16422-S 16422 15422-S 15422 
385 4000 :+: 3.0 :+: 7.0 :+:0.69 :+: 2.0 14.0 28.0 16252-S 16252 15252-S 15252 
450 4650 :+: 3.0 :+: 6.0 :+:0.69 :+:1.7 15.0 30.0 16262-S 16262 15262-S 15262 
500 4020 :+: 3.9 :+: 7.0 :+:0.90 :+: 2.0 16.0 32.0 16272-S 16272 15272-S 15272 
620 5500 :+: 3.5 :+: 5.1 :+:0.84 :+: 1.5 17.5 35.0 16142-S 16142 15142-S 15142 
675 5200 :+: 4.0 :+: 5.4 :+:0.84 :+: 1.5 18.4 36.7 16042-S 16042 15042-S 15042 
940 5800 :+: 5.1 :+: 4.9 :+:1.2 :+: 1.4 21.7 43.3 16352-5 16352 15352-S 15352 

BI-Stable. Single Wound Co.ls continued next page 

See YELLOW SECTION for Local Offices, Phones 2179 



'§1"iij'ffifflti 
MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D -PRINTED CIRCUIT TYPES 

AWCA/AWDA/MWSA 
(continued) 

AWCA/AWDA 

MWSA 

See Page 2181 for Sensitivity, Timing, 
Dimensions and Wiring Diagrams 

AWCL/AWDL 

AWCL/AWDL 
See Page 2181 for Sensitivity, Timing, 

Dimensions and Wiring Diagrams 

NOTE: 
Positive potential applied to the start of 
windings indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 25°C. 
* Indicates limited stock item. 

2180 

AWCA/ AWDA/MWSA - Bi-Stable, Single Wound Coils (continued) 

COIL OATA 
MUST OPERATE NON·OPERATE VOLTAGE CATALOG NUMBERS 

RESISTANCE Voltage Current Voltage Current (vde) Form C Contacts Form 0 Contacts 
Ohms ±10% TURNS (vde) (made) (vde) (made) Nom. Max. AWCA· MWSA- AWDA· MWSA-

950 4950 ± 6.0 ± 5.7 ±1.4 ± 1.6 21.8 43.6 16432· 16432 15432·S 15432 
1250 6300 ± 6.1 ± 4.4 ±1.5 ±1.3 25.0 50.0 16542·~ 16542 15542·S 15542 
1425 7125 ± 6.3 ± 4.0 ±1.4 ±1.1 26.7 53.4 16582.~ 16582 15582·S 15582 
1450 7500 ± 5.4 ± 3.7 ±1,4 ±1.1 27.0 54.0 16232· 16232 15232·S 15232 
1800 6400 ± 8.8 ± 4,4 ±1.9 ± 1.2 30.0 60.0 16162· 16162 15162·S 15162 

1950 7375 ± 8.1 ± 3.8 ±1.9 ±1.1 31.2 62.4 16572· 16572 15572·S 15572 
2400 7700 ± 9.8 ± 3.7 ±2.2 ± 1.0 34.6 69.2 16012· 16012 15012·S 15012 
2430 10,000 ± 7.5 ± 2.8 ±1.7 ± 0.8 35.0 70 16392· 16392 15392·S 15392 
3620 12,400 ± 9.0 ± 2.3 ±2.0 ± 0.6 42.5 85 16312'~ 16312 15312·S 15312 
3800 12,000 ± 9.7 ± 2.4 ±2.4 ± 0.7 43.5 87 16132·! 16132 15132-S 15132 

4000 15,000 ± 8.4 ± 1.9 ±1.8 ± 0.5 45. 90 16022·~ 16022 15022·S 15022 
5000 14,000 ±11.0 ± 2.0 ±2.7 ± 0.6 50 100 16842.~ 16842 15842·S 15842 
5500 14,400 ±11.5 ± 1.9 ±3.0 ± 0.6 52.5 105 1637~:1 16372 15372·S 15372 
8600 18,000 ±14.2 ± 1.5 ±3.1 ± 0.4 65.0 130 16782· 16782 15782·S 15782 
9200 21,000 ±13.2 ± 1.3 ±3.3 ± 0.4 74.0 148 16792· 16792 15792·S 15792 

15,000 26,000 ±16.5 ± 1.0 ±4.1 ± 0.3 86.5 173 16672·! 16672 15672·S 15672 

AWCA/AWDA/MWSA - Bi-Stable, Dual Wound Coils 

COIL DATA 
- . --_.- '---' --'---VOLTAGE _.--

MUST OPERATE NON-OPERATE (vde) STANDOFF CATALOG NUMBERS (Either Winding) (Either Winding) (Either VOLTAGE 
-Form C Contacts Form 0 Contacts RESISTANCE Voltage Current Voltage Current Winding) BETWEEN 

Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. WINDINGS AWCA· MWSA· AWDA· MWSA· 

30/30 820/820 ±1.13 ±34.2 ± .26 ±9.7 3.9 7.8 500 16662·S 16662 15662·S 15662 
70/70 1200/1200 ±1.20 ±15.0 ± .41 ±6.6 6.0 12 500 16682·S 16682 15682·S 15682 

115/115 1560/1560 ±1.50 ±12.0 ± .53 ±5.1 7.5 15 500 16292·S 16292 15292·S 15292 
135/135 1750/1750 ±2.38 ±16.0 ± .54 ±4.5 8.0 16 500 16912·S 16912 15912·S 15912 
190/190 2000/2000 ±1.90 ± 9.0 ± .68 ±4.0 9.5 19 400 16692·S 16692 15692·S 15692 

250/250 2250/2250 ±3,4 ±12.4 ± .78 ±3.5 11.0 22 400 16872·S 16872 15872·S 15872 
325/325 2570/2570 ±2.50 ± 7.0 ± .91 ±3.1 13.0 26 400 16532-S 16532 15532-5 15532 
460/460 3600/3600 ±3.95 ± 7.8 ± .91 ±2.2 15 30 400 16632-S 16632 15632·S 15632 
490/490 3000/3000 ±3.10 ± 5.8 ±1.2 ±2.7 15.5 31 400 16712·S 16712 15712·S 15712 
675/675 4200/4200 ±4.8 ± 6.5 ±1.1 ±1.9 18.5 37 400 16772·S 16772 15772-S 15772 

730/730 3750/3750 ±3.9 ± 4.8 ±1,4 ±2.1 19 38 400 16742·S 16742 15742·S 15742 
810/810 4090/4090 ±6.10 ± 6.85 ±1,4 ±1.9 20 40 400 16752·S 16752 15752·S 15752 
975/975 3680/3680 ±8.25 ± 7.6 ±1.9 ±2.2 22 44 400 16862·S 16862 15862·S 15862 

1100/1100 5000/5000 ±6.8 ± 5.6 ±1.6 ±1.6 23.5 47 400 16642·S 16642* 15642·S 15642 
1250/1250 5000/5000 ±5.0 ± 3.6 ±1.8 ±1.6 25 50 400 16472·S 16472 15472·S 15472 

1860/1860 6200/6200 ±6.0 ± 3.0 ±2.2 ±1.3 30.5 61 200 16402·S 16402 15402·S 15402 
2000/2000 7500/7500 ±8.4 ± 3.8 ±2.0 ±1.1 31.5 63 200 16082·S 16082 15082·S 15082 
2300/2300 7200/7200 ±9.6 ± 3.8 ±2.3 ±1.1 34 68 200 16062·S 16062 15062·S 15062 
2760/2760 7200/7200 ±7.5 ± 2.5 ±2.7 ±1.1 37 74 200 16762·S 16762 15762·S 15762 
4275/4275 9200/9200 ±9.2 ± 2.0 ±4.6 ±0.9 46 92 200 16242·S 16242 15242·S 15242 

AWCL/ AWOL - Single Side Stable, Single Wound Coils 

COIL DATA ._--
MUST OPERATE MUST RELEASE VOLTAGE CATALOG NUMBERS 

RESISTANCE Voltage Current Voltage Current (vde) Form C Contacts Form 0 Contacts 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. AWCL· AWOL· 

2 600 0.10 45.5 .014 7.8 0.33 2 16051·S 15051·S 
12 1400 0.26 19.5 .035 3.3 0.86 4.9 16481·S 15481·S 
22 2040 0.35 14.6 .067 3.4 1.1 6.6 16491·S 15491·S 
40 2800 0.54 12.2 .14 3.8 1.4 8.9 16191·S 15191·S 
90 4325 0.62 6.3 .09 1.1 2.1 13 16321·S 15321·S 

130 4900 0.8 5.6 .12 1.0 2.7 16 16121·$ 15121·S 
200 6000 1.0 4.6 .14 0.8 3.3 20 16131·S 15131·S 
350 7660 1.4 3.6 .19 0.6 4.6 26 16421·S 15421·S 
500 9450 1.6 2.9 .22 0.5 5.3 31 16261·S 15261·S 
600 10,450 1.9 2.9 .38 0.7 5.7 34 16401·S 15401·S 

800 11,500 3.8 4.4 1.6 2.3 7.0 37 16351·S 15351·S 
1000 12,350 2.4 2.2 .36 0.4 8.1 44 16431·S 15431·S 
1900 17,800 3.3 1.6 .68 0.4 10.7 61 16161·S 15161·S 
2500 18,800 3.9 1.4 .45 0.2 13.3 70 16011·S 15011·S 
4000 23,400 8.8 2.0 3.8 1.0 17.1 90 16021·S 15021·S 
4000 23,400 5.3 1.2 .72 0.2 17.1 90 16022·S 15022·S 

7000 31,675 6.9 0.9 .88 0.14 22.1 118 16091·S 15091·S 
11,000 38,050 8.5 0.7 1.2 0:12 28.9 148 16721·S 15721·S 
17,000 44,250 11.2 0.6 1.5 0.10 38.4 184 16411·S 15411·S 
25,000 53,000 13.8 0.5 2.0 0.09 47.2 224 16241·S 15241·S 
70,000 90,000 22.6 0.3 3.1 0.05 77.7 374 16501·S 15501·S 

100,000 100,000 30.0 0.3 5.0 0.05 100 448 16531·$ 15531·$ 

See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§ii'bUD SECTION 4500 

MERC'URY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D - PRINTED CIRCUIT TYPES 

AWCL/AWDL 
(continued) 

SENSITIVITY, TYPICAL 
SINGLE SlOE STABLE 

Mus! Operate, 27 Ampere Turns 
Mus! Release, 5 Ampere Turns 

BI·STABLE 
Mus! Operate, ±15 Ampere Turns 
Non·Operate, ± 4 Ampere Turns 

OPERATE MAKE TIME, TYPICAL 
Single·Side·Stable Bi·Stable 
Ampere Milli· Ampere MiIIi· 

urns Total seconds Turns Total second 
80 2.5 65 

130 1.8 115 
230 1.5 215 
330 1.3 315 
430 1.2 415 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED, 
SINGLE-SIDE·STABLE 

1.4 Milliseconds 

AWCL/AWDL 
steel Cover 

., ~ 1 125 Cad. Plated 
~ . and la9uer - / . 
"'''' " ;:;(J!:' ~ W/O Solder Steps '"'--- <=> ~5:. ~ 

T 
Ys 

.040 

..... 

Solder Steps 
Dia. Pins r n·"--u+-t-"'::''"/ "" i 
~i~. r 21.30 

2.2 
1.7 
1.4 
1.2 
1.1 

AWCL/ AWOL - Single Side Stable, Dual Wound Coils 

COIL DATA 
VOLTAGE 

MUST OPERATE MUST RELEASE (vde) 
(Either Windin~) (Either Winding) (Either CATALOG NUMBERS 

RESISTANCE Voltage Current Voltage Current Winding FOrm C ContaefS-'FOrm 0 ciiiitiiCtS 
Ohms±10% TURNS (vde) (made) (vdc) (made) Nom. Max. AWCL· AWOL· 

25/25 1400/1400 .37 13.6 0.05 2.3 1.8 7.0 16661·S 15661·S 
135/135 3250/3250 1.2 8.3 .18 1.5 4.2 16.5 16151·S 15151·S 
180/180 4100/4100 1.3 6.6 .19 1.2 4.4 19.0 16931-S 15931-S 
250/250 4725/4725 1.6 5.8 .22 1.0 5.3 22.4 16231-S 15231-S 
500/500 6200/6200 2.4 4.3 .36 0.8 8.0 31.6 16271-S 15271-S 

700/700 7100/7100 2.9 3.8 .44 0.7 9.8 37.4 16461-S 15461-S 
1100/1100 8700/8700 3.8 3.1 .49 0.5 12.6 47.0 16591-S 15591-S 
2000/2000 11,700/11,700 5.1 2.3 .72 0.4 17.1 63.2 16841-S 15841-S 

12,000/12,000 30,000/30,000 11.9 0.9 2.16 0.2 40.0 155.0 16181-S 15181-S 

AWCL/ AWOL - Bi-Stable, Single Wound Coils 

COIL DATA --

MUST OPERATE NON·OPERATE VOLTAGE CATALOG NUMBERS 

RESISTANCE Voltage Current Voltage Current (vdc) Form C Contacts Form 0 Contacts 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. AWCL· AWOL· 

2 600 ± .056 ±25.5 ± .012 ±6.7 0.33 2 16052-S 15052-S 
12 1400 ± .14 ±10.6 ± .031 ±2.9 0.86 4.9 16482-S 15482-S 
22 2040 ± .18 ± 7.5 ± .040 ±2.0 1.1 6.6 16492-S 15492-S 
40 2800 ± .24 ± 5.5 ± .050 ±1.4 1.4 8.9 16192-S 15192-S 
90 4325 ± .34 ± 3.5 ± .074 ±0.92 2.1 13 16322-S 15322-S 

130 4900 ± .43 ± 3.0 ± .096 ±0.82 2.7 16 16122-S 15122-S 
200 6000 ± .55 ± 2.5 ± .12 ±0.67 3.3 20 16132-S 15132-S 
350 7660 ± .77 ± 2.0 ± .16 ±0.52 4.6 26 16422-S 15422-S 
500 9450 ± .88 ± 1.6 ± .19 ±0.42 5.3 31 16262-S 15262-S 
600 10,450 ± .99 ± 1.5 ± .20 ±0.38 5.7 34 16402-S 15402-S 

800 11,500 ±1.1 ± 1.3 ± .25 ±0.35 7.0 37 16352-S 15352-S 
1000 12,350 ±1.3 ± 1.2 ± .28 ±0.32 8.1 44 16434-S 15434-S 
1900 17,800 ± 1.8 ± 0.86 ± .37 ±0.22 10.7 61 16162-S 15162-S 
2500 18,800 ± 2.3 ± 0.82 ± .47 ±0.21 13.3 70 16014-S 15014-S 
4000 23,400 ± 2.9 ± 0.65 ± .61 ±0.17 17.1 90 16023-S 15023-S 

7000 31,675 ± 3.7 ± 0.48 ± .82 ±0.13 22.1 118 16092-S 15092-S 
11,000 38,050 ± 4.8 ± 0.40 ±1.1 ±0.11 28.9 148 16722-S 15722-S 
17,000 44,250 ± 6.5 ± 0.35 ±1.4 ±0.09 38.4 184 16412-S 15412-S 
25,000 53,000 ± 8.0 ± 0.29 ±1.8 ±0.08 47.2 224 16244-S 15244-S 
70,000 90,000 ±12.8 ± 0.17 ±2.5 ±0.04 77.7 374 16502-S 15502-S 

100,000 100,000 ±16.5 ± 0.15 ±4.0 ±0.04 100 448 16532-S 15532·S 

- - r"+ 1'1-
No.2 Winding . AWCL/ AWOL - Bi-Stable, Dual Wound Coils 
When Req'd. I 

L· ~oL~ -J' 
00000 I 

=t~ .4 Single or No.1 
.8 COIL DATA 

Winding 
VOLTAGE 

Wiring Diagram MUST OPERATE NON·OPERATE (ode) 
CATALOG NUMBERS Bottom View (Either Winding) (Either Winding) (Either 

RESISTANCE Voltage Current Voltage Current _ Winding) -Form C Contacts Form 0 Contacts 
Ohms±10% TURNS (vde) (made) I' (vdc) (made) Nom. Max. AWCL· AWOL· 

25/25 1400/1400 ±0.29 ±10.7 ± .067 ±2.8 1.8 7.0 16662-S 15662-S 
135/135 3250/3250 ±0.68 ± 4.6 ± .14 ±1.2 4.2 16.5 16152-S 15152-S 
180/180 4100/4100 ±0.73 ± 3.7 ± .16 ±1.0 4.4 19.0 16932-S 15932-S 

NOTE: 250/250 4725/4725 ±0.88 ± 3.2 ± .19 ±0.85 5.3 22.4 16232-S 15232-S 

Positive potential applied to the start of 500/500 6200/6200 ±1.3 ± 2.4 ± .29 ±0.65 8.0 31.6 16272-S 15272-S 
windings indicated by the symbol + will 
close the contacts shown open on the base 700/700 7100/7100 ±1.8 ± 2.3 ± .35 ±0.56 9.8 37.4 16462-S 15462-S 
connection figures. 

1100/1100 8700/8700 ±2.2 ± 1.8 ± .45 ±0.46 12.6 47.0 16592-S 15592-S 
All Resistance and Voltage values shown are 

2000/2000 11,700/11,700 ±2.9 ±1.3 ± .61 ±0.34 17.1 63.2 16842-S 15842-S based on a temperature value of 25°C. 
* Indicates limited stock item. 12,000/12,000 30,000/30,000 ±6.6 ± 0.5 ±1.4 ±0.13 40.0 155.0 16182-S 15182·S 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2181 



'44,iib, •• 
MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D - PRINTED CIRCUIT TYPES 

AWCA/ AWDA (2 SWITCH) 

SENSITIVITY, TYPICAL 
SINGLE SIDE STAIILE III·STABLE 

Must Operate: 50 Ampere Turns Must Operate: ±25 Ampere Turns 
Must Release: 10 Ampere Turns Non·Operate: ± 4 Ampere Turns 

OPERATE MAKE TIME TYPICAL 
Single·Side·Stable lIi·Stable 
Ampere Milli· Ampere MiIIi· 

urns Total seconds Turns Total second 
75 2.6 50 3.0 

100 2.0 75 2.3 
150 1.5 125 1.6 
250 1.4 175 1.4 
350 1.3 225 1.3 

RELEASE MAKE TIME, TYPICAL, 
UNSUPPRESSED. SINGLE·SIDE·STABLE 

1.8 Milliseconds. t 1 100 ----I Steel Cover 

~
II Cad. Plated and laquer 

Y,i' Step . .750 Max. 

L ~ 
POlyurethaneT- -- 'IB" 

""'~IIFRr'~'"' r 

'"j"lo :f y fffi Sit W::lil~':f;:" 
AWCS/ AWDS (2 SWITCH) 

SENSITIVITY, TYPICAL 
SINGLE SIDE STABLE BI-STABLE 

Must Operate: 90 Ampere Turns Must Operate: ±45 Ampere Turns 
Must Release: 10 Ampere Turns Non-Operate: ± 8 Ampere Turns 

OPERATE MAKE TIME TYPICAL 
Single·Side.Stable Bi·Stable 
Ampere Milli· Ampere MiIIi· 

urns Total seconds Turns Total seconds 
115 2.6 70 3.0 
140 2.0 95 2.3 
190 1.5 145 1.6 
290 1.4 195 1.4 
390 1.3 245 1.3 

RELEASE MAKE TIME, TYPICAL, 
UNSUPPRESSED, SINGLE·SIDE-STABLE 

1.8 Milliseconds.1--1100-~ Steel Cover 01 .' Cad. Plated and laquer 

y,," Step .750 Max. 

+= ~'IB" 
Polyurethane/ -
Potting .040 Oia. Pins 

I~; 0 "' 0 1 ., r 

'Tl--t----1o I '" fffi 
I d·1 t:T W~~rt~~i~f;!m I .:J·:2 
I---.:.-" .8 ---------------

NOTE: 
Positive potential. applied to the start. of 
windings indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 250C. 
• Indicates limited stock item. 

AWCA/AWDA (2 SWITCH) 
Single Side Stable, Single Wound Coils 

COIL 
f---

MUST OPERATE 

RESISTANCE Voltage Current 
Ohms±10% TURNS (vde) (made) 

18 1000 1.1 54.7 
70 1800 2.1 . 27.8 

270 3500 4.2 14.3 
510 4600 6.2 11.0 
900 7500 7.4 7.5 

1950 8900 12 5.62 
4700 14,000 18 3.57 

11,400 21,600 29 2.30 
28,000 33,500 46 1.50 
43,500 42,000 58 1.20 

AWCA/AWDA (2 SWITCH) 
Bi·Stable, Single Wound Coils 

COIL 

MUST OPERATE 

RESISTANCE Voltage Current 
Ohms±10% TURNS (vde) (made) 

18 1000 4- .50 ±25.0 
70 1800 ±1.1 ±13.9 

270 3500 ± 2.1 ± 7.1 
510 4600 ± 3.0 ± 5.4 
900 7500 ± 3.3 ± 3.3 

1950 8900 ± 6.0 ± 2.8 
4700 14,000 ± 9.3 ± 1.8 

11,400 21,600 ±15.0 ± 1.2 
28,000 33,500 ±23.1 ± .75 
43,500 42,000 ±28.7 ± .60 

AWCS/AWDS (2 SWITCH) 

MUST RELEASE 

Voltage Current 
(vde) (made) 

.18 11 

.34 5.5 

.68 2.8 
1.0 2.2 
1.0 1.3 

1.9 1.1 
3.0 .71 
4.7 .46 
7.5 .30 
9.4 .24 

NON·OPERATE 

Voltage Current 
(vde) (made) 

± .06 ±4.0 
± .14 ±2.2 
± .27 ±1.1 
± .40 ± .87 
± .43 ±.53 

± .79 ± .45 
±1.2 ± .29 
±1.9 ± .19 
±3.0 ± .12 
±3.9 ±.1O 

Single Side Stable, Single Wound Coils 

COIL 
------_.- --

MUST OPERATE MUST RELEASE 

RESISTANCE Voltage Current Voltage Current 
Ohms±10% TURNS (vde) (made) (vde) (made) 

40 2000 2.0 45.0 .18 5.0 
90 2800 3.2 32.1 .29 3.6 

140 3500 4.0 25.7 .35 2.8 
400 6500 6.1 13.8 .54 1.5 
540 7900 6.8 11.5 .63 1.3 

700 8500 8.2 10.6 1.1 1.8 
900 9500 9.4 9.5 .89 1.1 

1250 10,000 12.4 9.0 1.1 1.0 
2350 14,000 16.5 6.4 1.5 0.7 
6000 20,200 29.7 4.5 2.7 0.5 

AWCS/AWDS (2 SWITCH) 
Bi·Stable, Single Wound Coils 

COIL 

MUST OPERATE NON·OPERATE 

RESISTANCE Voltage Current Voltage Current 
Ohms±10% TURNS (vde) (made) (vde) (made) 

40 2000 ± 1.0 ±22.5 ± .14 ±4.0 
90 2800 ± 1.6 ±16.1 ± .23 ±2.9 

140 3500 ± 1.3 ±12.9 ± .29 ±2.3 
400 6500 ± 3.0 ± 6.9 ± .43 ±1.2 
540 7900 ± 3.4 ± 5.7 ± .48 ±1.0 

700 8500 ± 4.1 ± 5.3 ± .59 ± .94 
900 9500 ± 4.7 ± 4.7 ± .68 ±.84 

1250 10,000 ± 6.2 ± 4.5 ± .90 ± .80 
2350 14,000 ± 8.3 ± 3.2 ±1.2 ± .57 
6000 20,200 ±14.5 ± 2.2 ±2.1 ± .40 

2182 See YELLOW SECTION for Local Offices, Phones 

CATALOG NUMIIERS 

VOLTAGE Form C Form D 
(vde) Contacts Contacts 

Nom. Max. AWCA· AWDA· 

3.3 7.3 26491 25491 
6.3 14.5 26111 25111 

12.6 28.5 26231 25231 
18.6 39.0 26171 25171 
22.2 42.5 26151 25151 

36 76.5 26201 25201 
54 120 26011 25011 
87 185 26191 . 25191 

138 290 26101 25101 
174 360 26161 25161 

CATALOG NUMBERS 

VOLTAGE Form C Form D 
(vde) Contacts Contacts 

Nom. Max. AWCA· AWDA· 

3.3 7.3 26492 25492 
6.3 14.5 26112 25112 

12.6 28.5 26232 25232 
18.6 39.0 26172 25172 
22.2 42.5 26152 25152 

36 76.5 26202 25202 
54 120 26012 25012 
87 185 26192 25192 

138 290 26102 25102 
174 360 26162 25162 

CATALOG NUMBERS 

VOLTAGE Form C Form D 
(vde) Contacts Contacts 

Nom. Max. AWCS- AWDS' 

4.5 11.0 26451 25451 
6.7 16.5 26111 25111 
8.4 20.5 26121 25121 

14.2 34.7 26211 25211 
16.5 40.3 26021 25021 

18.7 46.0 26221 25221 
21.2 52.0 26151 25151 
25.0 61.2 26541 25541 
34.3 84.0 26071 25071 
55.0 134.0 26091 25091 

CATALOG NUMBERS 

VOLTAGE Form C Form D 
(vde) Contacts Contacts 

Nom. Max. AWCS- AWDS-

4.5 11.0 26452 25452 
6.7 16.5 26112 25112 
8.4 20.5 26122 25122 

14.2 34.7 26212 25212 
16.5 40.3 26022 25022 

18.7 46.0 26222 25222 
21.2 52.0 26152 25152 
25.0 61.2 26542 25542 
34.3 84.0 26072 25072 
55.0 134.0 26092 25092 

eern /1969 
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MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D- PLUG-IN TYPES 

MWCX/MWDX 

SENSITIVITY, TYPICAL 
SINGLE SIDE STABLE 

Must Operate: 45 Ampere Turns 
Must Release: 7.5 Ampere Turns 

BI·STABLE 
Must Operate: ±21 Ampere TUrns 
Non·Operate: ± 6 Ampere Turns 

OPERATE MAKE TIME, TYPICAL 
Single·Side.Stable Bi·Stable 
Ampere Milli· Ampere Milli· 

urns Total seconds Turns Total second 
45 1.7 21 1.9 
70 1.1 46 1.0 
95 1.0 71 .9 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED, 
SINGLE-SIDE-STABLE 

1.1 Milliseconds 

\_ %" Oia. -\ 

BASE FIGURES 

FIG. 70 FIG. 71 

~~ 
?{ ); 
~~, 

K~ 
®c---omr--~ , 
\j;(hH 

FIG. 72 FIG. 73 

4 
'~ ____ (5) 

~=\-~ 
I ~ 
~6 ~~ • ! 

CD ,~~ __ ~ tr + 1 ~ __ / + 

FIG. 75 FIG. 76 

NOTE: 
Positive potential applied to the start of 
windings indicated by the symbol + will 
close fhe contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 25°C. 
* Indicates limited slock item. 

eem /1969 

MWCX/ MWDX - Single Side Stable, Single Wound Coils 

COIL DATA _. __ .. - --- CATALOG NUMBERS 
RES IS· 

MUST OPERATE MUST RELEASE VOLTAGE Form C Contacts Form 0 Contacts TANCE 
Ohms vOIUge CCurrent Voltage Current (vde) Fig. 70 Fig. 71 Fig. 72 Fig. 70 Fig. 71 Fig. 72 

±10% TURNS (vde) (made) (vde) (made) Nom. Max. MWCX· MWCX· MWCX· MWOX· MWOX· MWDX· 

2 200 0.5 222 .05 27.7 1.0 2.0 16051·0 16051·1 16051·2 15051-0 15051·1 15051· 
18 675 1.3 66.8 .18 11.0 3.0 6.0 16491·0 16491·1 16491-2 15491·0 15491-1 15491· 
56 1125 1.5 24.0 .30 6.0 5.5 11.0 16301·0 16301·1 16301·2 15301-0 15301·1 15301· 
85 1350 3.1 33.3 .42 5.5 6.5 13.0 16331·0 16331-1 16331·2 15331·0 15331·1 15331-2 

115 1500 3.8 30.0 .52 5.0 7.6 15.1 16121-0 16121·1 16121-2 15121-0 15121·1 15121· 
c---

275 2750 5.2 17.0 .69 2.8 11.7 23.4 16421·0 16421-1 16421-2 15421·0 15421·1 15421·2 
450 3490 6.4 12.9 .85 2.1 15.0 30.0 16261·0 1626H 16261·2 15261-0 15261·1 15261-
675 3900 8.6 11.6 1.1 1.9 18.4 36.7 16041-0 16041·1 16041·2 15041-0 15041·1 15041· 
940 4350 10.5 10.1 1.4 1.7 21.7 43.3 16351-0 16351·1 16351-2 15351·0 15351-1 15351.~ 

1250 4730 12.9 9.4 1.8 1.6 25.0 50.0 16541-0 16541·1 16541-2 15541-0 15541-1 15541·2 
1425 5340 13.0 8.4 1.8 1.4 26.7 53.4 16581·0 16581-1 16581-2 15581-0 15581·1 15581·2 

-
1800 4800 18.6 9.4 2.6 1.6 30.0 60.0 16161-0 16161·1 16161-2 15161-0 15161·1 15161·2 
1950 5530 17.6 8.2 2.3 1.3 31.2 62.4 16571·0 16571-1 16571·2 15571·0 15571-1 15571-2 
2400 5780 20.6 7.8 2.8 1.3 34.6 69.2 16011·0 16011-1 16011-2 15011·0 15011·1 15011-2 
4000 11,250 17.6 4.0 2.4 0.67 45 90 16021-0 16021·1 16021·2 15021·0 15021·1 15021-2 
9200 15,800 14.2 1.4 1.6 0.2 74 148 16791-0 16791·1 16791-2 15791-0 15791-1 15791·2 

15,000 19,500 21.5 1.3 2.7 0.2 86.5 173 16671-0 16671·1 16671-2 15671·0 15671-1 15671-2 

MWCX/ MWDX - Single Side Stable, Dual Wound Coils 

COIL DATA ._----
VOLTAGE 

RESIS· MUST OPERATE MUST RELEASE (vde) CATALOG NUMBERS 

TANCE (Either Winding) (Either Winding) (Either Form C Contacts Form D Contacts 
Ohms Voltage Current Voltage Current Winding) Fig. 73 Fig. 75 Fig. 76 Fig. 73 Fig. 75 Fig. 76 

±10% TURNS (vde) (made) (vde) (made) Nom. Max_ MWCX· MWCX· MWCX. MWOX· MWDX· MWDX. 

30130 6151615 2.4 73 .33 12.2 3.6 7.8 16661-3 16661-5 16661-6 15661·3 15661-5 15661·6 
70170 9001900 2.3 30 .47 7.5 6 12 16681·3 16681-5 16681·6 15681·3 15681-5 15681-6 

1351135 131011310 5.0 34 .69 5.7 8.2 16.4 16911-3 16911-5 16911·6 15911-3 15911-5 15911·6 

2501250 169011690 7.3 26.7 1.0 4.4 11 22 16871-3 16871-5 16871-6 15871-3 15871-5 15871-6 
4601460 270012700 8.4 16.6 1.1 2.8 15 30 16631-3 16631·5 16631-6 15631-3 15631-5 15631-6 
6751675 315013150 10.6 14.3 1.4 2.4 18.5 37 16731-3 16731-5 16731-6 15731-3 15731-5 15731·6 

1---
110011100 375013750 14.5 12.0 2.0 2.0 23.5 47 16641-3 16641-5 16641-6 15641-3 15641·5 15641·6 
200012000 562015620 17.6 8.0 2.3 1.3 31.5 63 16081-3 16081-5 16081-6 15081-3 15081-5 15081-6 
427514275 690016900 18 3.9 3.8 0.99 46 92 16241-3 16241-5 16241-6 15241-3 15241-5 15241-6 

MWCX/MWDX - Bi·Stable, Dual Wound Coils 

COIL DATA 

RES IS· 
CATALOG NUMBERS 

TANCE MUST OPERATE NON·OPERATE VOLTAGE Form C Contacts Form D Contacts 
Ohms Voltage Current Voltage Current (vde) Fig. 70 Fig. 71 Fig. 72 Fig. 70 Fig. 71 Fig. 72 

±10% TURNS (Yde) (made) (vde) (made) Nom. Max. MWCX· MWCX· MWCX· MWDX· MWOX· MWOX· 

2 200 ± 0.22 ±100 ±0.05 ±29.6 1.0 2.0 16052·0 16052-1 16052-2 15052-0 15052·1 15052-2 
18 675 ± 0.62 ±31.1 ±0.14 ± 8.9 3.0 6.0 16492-0 16492-1 16492-2 15492-0 15492-1 15492-2 
56 1125 ± 1.15 ± 18.7 ±0.27 ± 5.3 5.5 11.0 16302·0 16302-1 16302-2 15302-0 15302-1 15302-2 
85 1350 ± 1.5 ± 15.6 ±0.34 ± 4.4 6.5 13.0 16332-0 16332-1 16332-2 15332-0 15332-1 15332·2 

115 1500 ± 1.8 ± 14.0 ±0.41 ± 4.0 7.6 15.1 16122-0 16122-1 16122·2 15122-0 15122-1 15122-2 

275 2750 ± 2.5 ± 8.0 ±0.56 ± 2.3 11.7 23.4 16422-0 16422·1 16422·2 15422-0 15422-1 15422·2 
450 3490 ± 3.0 ± 6.0 ±0.69 ±1.7 15.0 30.0 16262-0 16262·1 16262-2 15262-0 15262·1 15262-2 
675 3900 ± 4.0 ± 5.4 ±0.84 ± 1.5 18.4 36.7 16042·0 16042·1 16042·2 15042-0 15042·1 15042·2 
940 4350 ± 5.1 ± 4.9 ±1.2 ± 1.4 21.7 43.3 16352-0 16352·1 16352·2 15352-0 15352-1 15352·2 

1250 4730 ± 6.1 ± 4.4 ±1.5 ±1.3 25.0 50.0 16542-0 16542·1 16542-2 15542-0 15542·1 15542-2 
1425 5340 ± 6.3 ± 4.0 ±1.4 ± 1.1 26.7 53.4 16582-0 16582·1 16582·2 15582-0 15582·1 15582·2 

-- --
1800 4800 ± 8.8 ± 4.4 ±1.9 ± 1.2 30.0 60.0 16162·0 16162·1 16162-2 15162-0 15162·1 15162-2 
1950 5530 ± 8.1 ± 3.8 ±1.9 ±1.1 31.2 62.4 16572-0 16572-1 16572-2 15572·0 15572·1 15572-2 
2400 5780 ± 9.8 ± 3.7 ±2.2 ± 1.0 34.6 69.2 16012-0 16012-1 16012·2 15012·0 15012-1 15012·2 
4000 11,250 ± 8.4 ± 1.9 ±1.8 ± 0.5 45 90 16022-0 16022·1 16022·2 15022-0 15022·1 15022-2 
9200 15,800 ±13.2 ± 1.3 ±3.3 ± 0.4 74 148 16792-0 16792-1 16792-2 15792-0 15792-1 15792·2 

15,000 19,500 ±16.5 ± 1.0 ±4.1 ± 0.3 86.5 173 16672-0 16672-1 16672-2 15672·0 15672·1 15672·2· 

MWCX/MWDX - Bi-Stable, Dual Wound Coils 

COIL DATA 
. ---- .- --- .. 

VOLTAGe 
RESIS· MUST OPERATE NON-OPERATE (vde) CATALOG NUMBERS 

TANCE (Either Winding) (Either Winding) (Either Form C Contacts Form 0 Contacts 
Ohms Voltage Current Voltage Current Winding) Fig. 73 Fig. 75 Fig. 76 Fig. 73 Fig. 75 Fig. 76 

±10% TURNS (vde) (made) (vde) (made) Nom. Max. MWCX· MWCX· MWCX. MWOX· MWOX· MWDX· 

30130 6151615 ±1.13 ±34.2 ± .26 ±9.7 3.6 7.8 16662·3 16662-5 16662-6 15662-3 15662-5 15662-6 
70170 9001900 ±1.20 ±15.0 ± .41 ±6.6 6 12 16682-3 16682-5 16682-6 15682-3 15682-5 15682-6 

1351135 1310/1310 ±2.38 ±16.0 ± .54 ±4.5 8.2 16.4 16912-3 16912-5 16912-6 15912-3 15912-5 15912-6 

2501250 1690/1639 ±2.50 ± 7.0 ± .91 ±3.1 11 22 16872-3 16872-5 16872-6 15872-3 15872-5 15872-6 
4601460 27001270 ±3.95 ± 7.8 ± .91 ±2.2 15 30 16632-3 16632-5 16632-6 15632-3 15632-5 15632-6 
6751675 315013150 ±4.8 ± 6.5 ±1.1 ±1.9 18.5 37 16732-3 16732-5 16732-6 15732-3 15732-5 15732-6 

110011100 375013750 ±6.8 ± 5.6 ±1.6 ±1.6 23.5 47 16642-3 16642-5 16642-6 15642-3 15642-5 15642-6 
200012000 562015620 ±8.4 ± 3.8 ±2.0 ±1.1 31.5 63 16082-3 16082-5 16082-6 15082-3 15082-5 15082-6 
427514275 690016900 ±9.2 ± 2.0 ±4.6 ±0.9 46 92 16242-3 16242-5 16242-6 15242-3 15242-5 15242-6 

See YELLOW SECTION for Local OffIces, Phones 2183 



'44"ih,ffiM 
MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D - PLUG-IN TYPES 

MWS MWS - Single Side Stable, Single Wound Coils 

SENSITIVITY, TYPICAL COIL DATA 
SINGLE SIDE STABLE RESIS-

CATALOG NUM8ERS 
---ForrTlCconiaets --- --------~-~---

Must Operate: 27 Ampere Turns TANCE MUST OPERATE MUST RELEASE VOLTAGE Form D Contacts 
Must Release: 5 Ampere Turns Ohms Voltage clim!iit Voltage Current (yde) Fig. 18 Fig. 58 Fig.7B Fig. 18 Fig. 5B Fig. 78 .- r+.---

BI-STABLE ±10% TURNS (Yde) (made) (yde) (made) Nom. Max. MWS- MWS- MWS- MWS- MWS- MWS-
Must Operate: ±15 Ampere Turns 
Non-Operate: ± 4 Ampere Turns 2.8 550 .15 49.7 .021 8.55 .5 2.3 16051-18 16051-58 16051-78 15051-18 15051-58 15051-78 

OPERATE MAKE TIME, 
6.6 770 .26 35.5 .036 6.10 .7 3.6 16861-18 16861-58 16861-78 15861-18 15861-58 15861-78 

12 1130 .32 24.2 .045 4.16 1.1 4.9 16481-18 16481-58 16481-78 15481·18 15481-58 15481-78 
TYPICAL 22 1540 .43 17.7 .060 3.05 1,4 6.6 16491-18 16491·58 16491-78 15491-18 15491-58 15491-78 
Single-Side Stable Bi-Stable 33 1850 .54 14.8 .075 2.54 1.7 8.1 16171-18 16171-58 16171-78 15171-18 15171-58 15171-78 

-----
Ampere Ampere 50 2380 .63 11.5 .088 1.97 2.1 10.0 16191-18- 16191-58 16191-78 15191·18 15191-58 15191-78 

Turns Milli- Turns Milli- 70 2690 .78 10.2 .11 1.75 2.6 11.8 16321-18 16321-58 16321-78 15321-18 15321-58 15321-78 
Total seconds Total second 110 3300 1.0 8.28 .14 1.42 3.3 14.8 16121-18 16121-58 16121-78 15121-18 15121-58 15121-78 

80 2.0 65 1.8 195 4200 1.4 6.50 .20 Ll2 4.6 19.8 16131-18 16131-58 16131-78 15131-18 15131-58 15131-78 
130 1.6 ii5 

c----;-;o-.- 330 5750 1.7 4.75 .24 0.B2 5.7 25.7 16421-18 16421-58 16421-78 15421-18 15421-58 15421-78 1.5 --f---123(j 1~ -215- ~- 440 6350 2.1 4.30 .29 0.74 6.9 29.7 16261-18 16261-58 16261-78 15261-18 15261·58 15261-78 
330 1.2 315 1.1 550 6800 2.4 4.02 .34 0.69 8.1 33.2 16401-18- 16401-58 16401-78 15401·18 15401-58 15401-78 
430 1.1 415 1.0 

1050 9740 3.2 2.80 .45 0.48 10.8 46 16431-18 16431-58 16431-78 15431·18 15431-58 15431-78 
2200 12,900 5.1 2.11 .71 0.36 17.1 66 16011-18 16011-58 16011-78 15011-18 15011-58 15011-78 

RELEASE MAKE TIME, 3850 17,400 6.6 1.57 .93 0.27 22.1 88 16021·18- 16021-58 16021-78 15021-18 15021-58 15021-78 
._------

TYPICAL, UNSUPPRESSED, 4000 23,400 8.8 2.00 3.6 1.00 17.1 90 16081-18 16081-58 16081-78 15081-18 15081-58 15081-78 
SINGLE-SlOE-STABLE 4000 23,400 5.5 1.25 .90 0.25 17.1 90 16082-18 16082-58 16082-78 15082-18 15082-58 15082-78 

1.4 Milliseconds. 
6000 20,500 8.8 1.33 1.2 0.23 29_3 110 16091-18 16091-58 16091-78 15091-18 15091·58 15091-78 

10,000 33,500 9.0 0.82 1.3 0.14 29.8 142 16111-18 16111-58 16111-78 15111-18 15111-58 15111·78 
11,000 38,050 8.7 0.72 1.2 0.12 29.5 148 16721-18- 16721-58 16721-78 15721-18 15721-58 15721-78 

j.... 1.216" ./ -----I-c- _. --- ----- --- ---
14,000 29,200 14.5 0.94 2.0 0.16 48.0 167 16711-18 16711-58 16711-78 15711-1B 15711·58 15711·78 
17,000 44,250 11.6 0.62 1.5 0.10 38.4 184 16411-18 16411-58 16411-78 15411-18 15411-58 15411·78 
25,000 53,000 14.3 0.52 2.0 0.09 47.2 224 16241-18 16241-58 16241-78 15241-18 15241-58 15241-78 
25,000 53,000 23.4 0.85 9.4 0.42 47.2 224 16242·18 16242-58 16242-78 15242-18 15242-58 15242-78 

1.1 1~8" 25,000 53,000 25.9 0.94 11.7 0.52 47.2 224 16243·18 16243·58 16243-78 15243-18 15243·58 15243-78 

MWS - Single Side Stable, Dual Wound Coils 

COIL DATA -.- ,------. -- -VOLTAGE'" 

~L!'~ RES IS- MUST OPERATE MUST RELEASE (yde) _____ . _____ .~.A,.A.'_0~ N-"-~BERS ___ . _____ 

TANCE (Either Winding) (Either Winding) "(Eilhii;:-- Form C Contacts Form 0 Contacts 
-~ ----- ~-""-- -;.7·----;:- '-.-=- -=--'-0-

Ohms Voltage Current Voltage Curren Winding) Fig.2B .Fig.3B Fig. lOB Fig.2B Fig_ 3B Fig. lOB 
@@ ±10% TURNS (Yde) (made) (Yde) (made) Nom. Max_ MWS- MWS- MWS- MWS- MWS- MWS-

100/100 2350/2350 1.3 11.5 .18 2.1 4.3 14.2 16521-28 16521-38 16521-108 15521-28 15521·38 15521-108 
150/150 3000/3000 1.4 9.0 .23 1.7 5.0 17.3 16771·28 16771-38 16771-108 15771-28 15771-38 15771-108 

BASE FIGURES FOR 
MWS & MWSL 250/250 3140/3140 2.4 8.6 .36 1.6 8.0 22,4 16211-28 16211-38 16211-108 15211·28 15211-38 15211-108 

575/575 6000/6000 2.8 4.5 .43 0.83 9.6 34 16781-28 16781·38 16781-108 15781-28 15781-38 15781-108 

I~t 1) 
---- --- ---- ._-- -- ------ --.-

3 6 
100/1100 8000/8000 4.1 3.4 .59 0.60 13.8 47 16591-28 16591-38 16591·108 15591-28 15591-38 15591-108 

3 6 300/2300 12,000/12,000 5.6 2.2 .87 0,42 19.2 68 16791-28 16791-38 16791-108 15791·28 15791·38 15791-108 
1----------- 1----r--

2 7 2 7 000/4000 16,000/16,000 7.5 1.7 1.1 0.31 25 89 16921-28 16921-38 16921·108 15921-28 15921-38 15921-108 
500/7500 20,400/22,250 10.7 1.3 1.6 0.24 36 122 16201·28 16201-38 16201·108 15201-28 15201-38 15201-108 

I 8 + 1 8 + 
fig. 1 

~ 
4 5 4 5 

3 6 + 3 6 MWS - Bi-Stable, Single Wound Coils 

2 '7 2 7 COIL DATA ----_._--_.- ,-----._- CATALOG NUMBERS 
1 8 + I 8 + RES IS-

~ft!~:PCEu~~!~t NON·OPERATE VOLTAGE -·--Form Ceontaets -- --"arm 0 Contacts 
-

Ig.38 

* 
TANCE 
Ohms Voltage Current (Yde) . c';- --.--- r=---- -~--~-

4 5 (vdc) (made,> 
----r..,--- Fig. 1 B Fig. 5B Fig. 7B Fig. 18 Fig. 5B Fig_ 78 

±10% TURNS (Yde) (made) Nom_ Max. MWS- MWS- MWS- MWS- MWS- MWS-
3 6 3 6 

I 2.8 550 ± .09 ±27.8 ± .02 ± 7.3 .5 2.3 16052-18 16052·58 16052-78 15052·18 15052·58 15052·78 
6.6 770 ± .14 ±19.9 ± .03 ± 5.2 .7 3.6 16862-18 16862-58 16862-78 15862-18 15862-58 15862-78 

2 7 2 7 12 1130 ± .18 ±13.5 ± .04 ± 3.5 1.1 4.9 16482-18 16482-58 16482-78 15482-18 15482-58 15482-78 
22 1540 ± .23 ± 9.7 ± .05 ± 2.6 1,4 6.6 1649.2-18 16492-58 16492-78 15492-18 15492-58 15492-78 

1 8 + 1 8 + 33 1850 ± .30 ± 8.27 ± .06 ± 2.2 1.7 8.1 16172·18 16172-58 16172-78 15172-18 5172-58 15172-78 
Fig. 58 

"$ 
---- ----_. 

4 5 50 2380 ± .35 ± 6,43 ± .08 ± 1.7 2.1 10.0 16192·18 16192·58 16192-78 15192-18 15192-58 15192-78 
70 2690 ± .44 ± 5.68 ± .09 ± 1.5 2.6 11.8 16322-18 16322-58 16322-78 15322-18 15322·58 15322-78 

3 I 
, 

6 + 3 6 110 3300 ± .56 ± 4.64 ± .12 ± 1.2 3.3 14.8 16122·18 16122-58 16122-78 15122-18 15122-58 15122-78 
/ 195 4200 ± .78 ± 3.6 ± .16 ± _95 4.6 19.8 16132-18 16132-58 16132-78 15132-18 15132·58 15132·78 

/ 330 5750 ± .97 ± 2.66 ± .21 ± .70 5.7 25.7 16422·18 16422-58 16422-78 15422·18 15422-58 15422-78 
2 / 7 2 7 --. 

1 8 + + 1 8 
440 6350 ±1.2 ± 2,41 ± .25 ± _63 6.9 29.7 16262-18 16262-58 16262-78 15262-18 15262-58 15262·78 
550 6800 ±1,4 ± 2.25 ± .29 ± .59 8.1 33.2 16402·18 16402-58 16402-78 15402-18 15402·58 15402·78 

Fig. 78 Fig. 108 1050 9740 ±1.B ± 1.57 ± .39 ± ,41 10.8 46 16432-18 16432-58 16432-78 15432-18 15432-58 15432·78 
2200 12,900 ±2.9 ± 1.18 ± .61 ± _31 17.1 66 16012-18 16012-58 16012-78 15012-18 15012-58 15012-78 

NOTE: 
-.---- f-----

3850 17,400 ±3.7 ± 0.88 ± .79 ± .23 22.1 88 16022·18 16022-58 16022-78 15022-18 5022-58 15022-78 
Positive potential applied to the start 4000 23,400 ±2.9 ± 0.65 ± .61 ±.17 17.1 90 16083-18 16083-58 16083-78 15083-18 15083-58 15083·78 
of windings indicated by the symbol 6000 20,500 ±5.0 ± 0.75 ±1.0 ± .19 29.3 110 16092-18 16092-58 16092-78 15092-18 15092-58 15092·78 
+ will close the contacts shown 10,000 33,500 ±5.1 ± 0.46 ±1.1 ± .12 29.8 142 16122-18 16112-58 16112-78 15112·18 15112·58 15112·78 
open on the base connection figures. 
All Resistance and Voltage values 11,000 38,050 ±4.8 ± 0.40 ±L1 ±.11 29.5 148 16722-18 16722-58 16722-78 15722-18 5722-58 15722-78 
shown are based on a temperature 14,000 29,200 ±8.0 ± 0.52 ±1.8 ± .14 48.0 167 16712-18 16712-58 16712·78 15712-18 5712-58 15712-78 
value of 25°C. 17,000 44,250 ±6.5 ± 0.35 ±1.4 ± .09 38.4 184 16412·18 '16412·58 16412-78 15412-18 5412·58 15412-78 
- Indicates limited stock item. 25,000 53,000 ±8.0 ± 0.29 ±1.8 ± .08 47.2 224 16244-18 16244·58 16244-78 15244·18 5244·58 15244-78 

2184 See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§.iIdIWd SECTION 4500 

MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D-PLUG-IN TYPES 

BASE FIGURES FOR 
MWS & MWSL 

MWSL 
SENSITIVITY, TYPICAL 
SINGLE SIDE STABLE 

Must Operate: 27 Ampere Turns 
Must Release: 5 Ampere Turns 

BI·STABLE 
Must Operate: ±15 Ampere Turns 
Non-Operate: ± 4 Ampere Turns 

OPERATE MAKE TIME, 
TYPICAL 
~ingle·Side-Stable Bi·Stable 
Ampere Ampere 

Turns Milli· Turns Milli-
Total seconds Total seconds 

80 2.5 65 2.2 
130 1.8 115 1.7 
230 1.5 215 1.4 

JI~ 1.3 315 1.2 
1.2 415 1.1 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED, 
SINGLE-SIDE-STABLE 

1.4 Milliseconds. 

l-+ 1.216",.. 

NOTE: 

H 
tr 

Positive potential applied to the 
start of windings indicated by the 
symbol + will close the contacts 
shown open on the base connection 
figures. 
All Resistance and Voltage values 
shown are based on a temperature 
value of 25°C. 
* Indicates limited stock item. 

eem /1969 

MWS - Bi-Stable, Dual Wound Coils 

RESIS
TANCE 
Ohms 

±10% TURNS 
100/100 2350/2350 
1501150 3000/3000 
250/250 3140/3140 
575/575 6000/6000 
100/1100 8000/8000 
300/2300 12,000/12,000 
000/4000 16,000/16,000 
500{7500 20,400/22,250 

RESIS
TANCE 
Ohms 

±10% 

550 
4000 

TURNS 

6800 
23,400 

COIL DATA 
VOLTAGE 

MUST OPERATE NON-OPERATE (ode) CATALOG NUMBERS 
(Either Winding) (Either Winding) (Either Form C Contacts Form 0 Contacts 
Voltage Current Voltage Current Winding) Fig. 2B Fig. 3B Fig~ fOB Fig. 2B Fig. 3B Fig. 1 DB 

(ode) (made) (ode) (made) Nom. Max. MWS· MWS· MWS- MWS- MWS· MWS· 
±.72 ±6.5 ± .15 ±1.7 4.3 14.2 16522-2816522-38 16522·108 15522-28 15522-38 15522-108 
± .84 ±5.1 ± .17 ±1.3 5.0 17.3 16772-2816772-3816772·108 15772-2815772·3815772-108 
±1.3 ±4.8 ± .29 ±1.3 8.0 22.4 16212-28 1621~38 16212-108 15212·2815212·38 15212·108 
±1.4 ±2.2 ± .34 ± .67 9.6 34 16782·2816782-38 16782·108 15782-2815782·38 15782-108 
±2.3 ±1.9 ±.49 ± .50 13.8 47 16592-28 16592-38 16592-108 15592-28 15592·38 15592-108 
±3.3 ±1.3 ± .68 ± .33 19.2 68 1679·2-2816792-38 16792-108 15792·28 15792-38 15792·108 
±4.1 ± .94 ± .90 ± .25 25 89 16922-2816922-3816922·108 15922·2815922-3815922·108 
±6.0 ± .73 ±1.3 ± .19 36 122 16202-2816202-3816202·108 15202-2815202-3815202·108 

CHOPPERS 

AC - VOLTAGE (rms) 

6.3 
18.5 

CATALOG NUMBERS 
Form C Contacts Form 0 Contacts 

Fig. 1 B Fig. 5B Fig. 7B Fig. 1 B Fig. 58 Fig. 7B 
MWS- MWS- MWS· MWS- MWS- MWS-

16403·18 16403-58 16403-78 15403·18 15403-58 15403-78 
16084-18* 16084-58* 16084-78 15084-18 15084-58 15084-78 

MWSL - Single Side Stable, Single Wound Coils 
COIL DATA 

RES IS· CATALOG NUMBERS 

TANCE MUST OPERATE MUST RELEASE VOLTAGE Form C Contacts Form 0 Contacts 
Ohms Voltage Current Voltage C-urrent (ode) Fig. 18 Fig.5B Fig. 78 Fig.1B Fig. 58 Fig.7B 

±10% TURNS (ode) (made) (vde) (made) Nom. Max. MWSL- MWSL- MWSL· MWSL- MWSL· MWSL· 
2 600 0.10 45.5 .014 7.8 0.3 2 16051·18 16051-58 16051-78 15051·18 15051-58 i~g~U~ 12 1400 0.26 19.5 .035 3.3 0.86 4.9 16481-18 16481·58 16481-78 15481-18 15481·58 

22 2040 0.35 14.6 .067 3.4 1.1 6.6 16491-18 16491-58 16491-78 15491·18 15491-58 m~n~ 40 2800 0.54 12.2 .14 3.8 1.4 8.9 16191-18 16191-58 16191-78 15191-18 15191-58 
90 4325 0.62 6.3 .09 1.1 2.1 13 16321-18 16321-58 16321·78 15321-18 15321·58 15321-78 

130 4900 0.8 5.6 .12 1.0 2.7 16 16121-18* 16121-58 16121-78 15121-18 15121-58 15121-78 
200 6000 1.0 4.6 .14 0.8 3.3 20 16131·18* 16131-58 16131-78 15131-18 15131-58 15131-78 
350 7660 1.4 3.6 .19 0.6 4.6 26 16421-18 16421·58 16421-78 15421-18 15421-58 15421-78 
500 9450 1.6 2.9 .22 0.5 5.3 31 16261-18 16261-58 16261-78 15261·18 15261-58 15261·78 
600 10.450 1.9 2.9 .38 0.7 5.7 34 16401-18 16401-58 16401-78 15401-18 15401-58 15401·78 
800 11,500 3.8 4.4 1.6 2.3 7.0 37 16351·18 16351-58 16351-78 15351-18 15351-58 15351-78 

1000 12,350 2.4 2.2 .36 0.4 8.1 44 16431·18* 16431·58 16431·78 15431-18 15431-58 15431-78 
1900 17,800 3.3 1.6 .68 0.4 10.7 61 16161-18 16161-58 16161-78 15161-18 15161-58 15161-78 
2500 18,800 3.9 1.4 .45 0.2 13.3 70 16011-18 16011-58 16011-78 15011-18 15011-58 15011-78 
4000 23,400 8.8 2.0 3.8 1.0 17.1 90 16021·18 16021-58 16021-78 15021-18 15021-58 15021·78 
4000 23.400 5.3 1.2 .72 0.2 17.1 90 16022-18 16022-58 16022·78 15022-18 15022-58 15022-78 

---

7000 31,675 6.9 0.9 .88 0.14 22.1 118 16091-18* 16091·58 16091-78 15091-18 15091·58 15091·78 
11,000 38,050 8.5 0.7 1.2 0.12 28.9 148 16721-18 16721-58 16721·78 15721-18 15721-58 15721-78 
17,000 44,250 11.2 0.6 1.5 0.10 38.4 184 16411-18 16411-58 16411·78 15411·18 15411·58 15411·78 
25,000 53,000 13.8 0.5 2.0 0.09 47.2 224 16241-18 16241-58 16241-78 15241-18 15241-58 15241·78 
70,000 90,000 22.6 0.3 3.1 0.05 77.7 374 16501-18 16501·58 16501-78 15501-18 15501-58 15501-78 

100,000 100,000 30.0 0.3 5.0 0.05 00 448 16531-18 16531-58 16531-78 15531-18 15531-58 15531-78 

MWSL - Bi-Stable, Single Wound Coils 

RESIS-
TANCE 
Ohms 

±10% 
2 

12 
22 
40 
90 

130 
200 
350 
500 
600 
800 

1000 
1900 
2500 
4000 
7000 

11,000 
17,000 
25,000 
70,000 

100,000 

COIL DATA 
-,------,------- -----I CATALOG NUMBERS 

MUST OPERATE NON-OPERATE VOLTAGE Form C Contacts Form 0 Contacts 
Voltage Current Voltage Current (ode) Fig.1B 

TURNS (ode) (made) (vde) (made) Nom. Max. MWSL-
600 ±.056 ±25.5 ± .012 ±6.7 0.33 2 16052-18 

1400 ± .14 ±10.6 ± .031 ±2.9 0.86 4.9 16482-18 
2040 ± .18 ± 7.5 ± .040 ±2.0 1.1 6.6 16492·18 
2800 ± .24 ± 5.5 ± .050 ±1.4 1.4 8.9 16192-18 
4325 ± .34 ± 3.5 ± .074 ±0.92 2.1 13 16322-18 
4900 ± .43 ± 3.0 ± .096 ±0.82 2.7 16 16122-18 
6000 ± .55 ± 2.5 ± .12 ±0.67 3.3 20 16132-18 
7660 ± .77 ± 2.0 ± .16 ±0.52 4.6 26 16422·18 
9450 ± .88 ± 1.6 ± .19 ±0.42 5.3 31 16262·18* 

10,450 ± .99 ± 1.5 ± .20 ±0.38 5.7 34 16402-18 
11,500 ,f: 1.1 ± 1.3 ± .25 ±0.35 7.0 37 16352-18 
12,350 ±1.3 ±1.2 ± .28 ±0.32 8.1 44 16434-18 
17,800 ± 1.8 ± 0.86 ± .37 ±0.22 10.7 61 16162·18 
18,800 ± 2.3 ± 0.82 ± .47 ±0.21 13.3 70 16014-18 
23,400 ± 2.9 ± 0.65 ± .61 ±0.17 17.1 90 16023·18 
31,675 ± 3.7 ± 0.48 ± .82 ±0.13 22.1 118 16092-18* 
38,050 ± 4.8 ± 0.40 ±1.1 ±0.11 28.9 148 16722-18 
44,250 ± 6.5 .± 0.35 ±1.4 ±0.09 38.4 184 16412-18 
53,000 ± 8.0 ± 0.29 ±1.8 ±0.08 47.2 224 6244-18 
90,000 

100,000 
±12.8 ± 0.17 ±2.5 ±0.04 77.7 374 6502-18 
±16.5 ± 0.15 ±4.0 ±0.04 100 448 6532·18 

See YELLOW SECTION for Local Offices, Phones 

Fig.5B 
MWSL· 

16052-58 
16482-58 
16492-58 
16192-58 
16322-58 
16122-58 
16132-58 
16422·58 
16262·58 
16402-58 
16352-58 
16434·58 
16162-58 
16014-58 
16023-58 
16092-58 
16722-58 
16412-58 

6244-58 
16502-58 
16532-58 

Fig.7B 
MWSL-
16052·78 
16482-78 
16492·78 
16192-78 
16322-78 
16122·78 
16132-78 
16422·78 
16262-78 
16402-78 
16352-78 
16434-78 
16162-78 
16014·78 
16023·78 
16092-78 
16722·78 
164/2-78 
16244-78 
16502-78 
16532-78 

Fig. 1 B Fig. 5B Fig. 7B 
MWSL- MWSL- MWSL-

15052-18 15052-58 15052·78 
15482-18 15482-58 15482-78 
15492·18 15492-58 15492·78 
15192-18 15192-58 15192-78 
15322-18 15322-58 15322·78 
15122-18 15122·58 15122-78 
15132-18 15132-58 15132-78 
15422-18 15422·58 15422-78 
15262·18 15262·58 15262-78 
15402-18 15402-58 15402-78 
15352-18 15352·58 15352·78 
15434-18 15434-58 15434-78 
15162·18 15162-58 15162-78 
15014-18 15014-58 15014·78 
15023·18 15023-58 15023-78 
15092-18 15092-58 15092-78 
15722·18 15722-58 15722-78 
15412-18 15412-58 15412-78 
15244·18 15244-58 15244-78 
15502-18 15502-58 15502-78 
15532·18 15532-58 15532-78 
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MERCURY WETTED CONTACT RELAYS 

SENSITIVE FORM C & D - PLUG-IN TYPES 

MWSl 
(continued) 

BASE FIGURES FOR 
MWS & MWSL 

3 6 3 

4 5 

6 

* 2 7 2 '7 

I 8 + I 8 + 
Fig. 18 Fig. 28 

4 5 

~ 3 6 + 3 6 

2 '7 2 7 

I 8 + I 8 + 

Fig. 38 Fig. 48 

4 5 4 5 

3 6 3 6 

2 7 2 7 

I 8 + I 8 + 
Fig. 58 Fig. 68 

$ +w 3- // 6 3 6 

~ 
2 I 7 2 7 

I 8 + + I 8 

Fig.7B Fig. 108 

MWSl- (2 SWITCH) 
SENSITIVITY, TYPICAL 
SINGLE SIDE STABLE 

Must Operate. 90 Ampere Turns 
Must Release: 10 Ampere Turns 

BI·STABLE 
Must Operate: :±:45 Ampere Turns 
Non-Operate: :±: 8 Ampere Turns 

OPERATE MAKE TIME, 
TYPICAL 
Single·Side·Stable Bi·Stable 
A!,!pere Ampere 

Turns Milli· Turns MilJi· 
Total. seconds Total second 
115 2.6 . 70 3.0 
140 2.0 95 2.3 
190 1.5 145 1.6 
290 1.4 195 1.4 
390 1.3 245 1.3 

4 5 

MWSL ~ Single Side Stable, Dual Wound Coils 

COIL DATA 
VOLTAGE 

CATALOG NUMBERS MUST OPERATE MUST RELEASE (vde) 
(Either Winding) (Either Winding) (Either Form C Contacts Form 0 Contacts 

RESISTANCE Voltage Current Voltage Current Winding) Fig.2B Fig. 38 Fig. lOB Fig.2B Fig. 38 Fig: 
Ohms :±:10% TURNS (vde) (made) (vde) (made) I Nom . Max: MWSL· MWSL· MWSL· MWSL· MWSL· MW 

25/25 1400/1400 .37 13.6 .05 2.3 1.8 7.0 16661-28 16661-38 16661·108 15661-28 15661-38 15661 
135/135 3250/3250 1.2 8.3 .18 1.5 4.2 16.5 16151-28 16151-38 16151-108 15151-28 15151-38 15151 
180/180 4100/41"00 1.3 6.6 .19 1.2 4.4 19.0 16931-28 16931-38 16931-108 15931-28 15931-38 15931 

250/250 4725/4725 1.6 5.8 .22 1.0 5.3 22.4 16231-28 16231-38 16231-108 15231-28 15231-38 15231 
500/500 6200/6200 2.4 4.3 .36 0.8 8.0 31.6 16271-28 16271-38 16271-108 15271-28 15271·38 15271 
700/700 7100/7100 2.9 3.8 .44 0.7 9.8 37.4 16461-28 16461-38 16461-108 15461-28 15461-38 15461 

llOO/llOO 8700/8700 3.8 3.1 .49 0.5 12.6 47.0 16591-28 16591-38 16591-108 15591-28 15591-38 15591 
2000/2000 11,700/11,700 '5.1 2.3 .72 0.4 17.1 63.2 16841-28 16841-38 16841-108 15841-28 5841-38 15841 

~2,000/12,000 30,000/30,000 11.9 0.9 2.16 0.2 40.0 155.0 16181-28 16181-38 16181-108 15181-28 15181-38 15181 

MWSL - Bi-Stable, Dual Wound Coils 

1------ COIL DATA 
VOLTAGE 

MUST OPERATE NON·OPERATE (vde) CATALOG NUMBERS -_._------ ._--_._---
(Either Winding) (Either Winding) (Either Form C Contacts Form 0 Contacts 

RESISTANCE 
~'.-

Voltage Current Winding) Fig.2B Fig.3B Fig. lOB Fig. 2B Fig. 38 -Fig. Voltage Current - -==-Ohms :±:10% TURNS (vde) (made) (vdc) (made) Nom. Max. MWSL· MWSL· MWSl· MWSL· MWSL· MWl 

25/25 1400/1400 :±:0.29 :±:1O.7 :±: .067 :±:2.8 1.8 7.0 16662-28 16662-38 16662-10B 15662-2B 15662-3~ 15662 
135/135 3250/3250 :±:0.68 :±: 4.6 :±: ,14 -+:1.2 4.2 16.5 16152-28 16152-38 16152-lOB 15152-28 15152-38 15152· 
180/180 4100/4100 :0:0.73 ::!: 3.7 :0: .16 :0:1.0 4.4 19.0 16932-28 16932-38 16932-108 15932-28 15932-38 15932· 

250/250 4725/4725 :±:O.88 :±: 3.2 :±: .19 :±:O.85 5.3 22.4 16232-28 16232-38 16232-108 15232"28 15232-~~ 15232· 
500/500 6200/6200 :±:1.3 :±: 2.4 :±: .29 :±:0.65 8.0 31.6 16272-28 16272-38 16272-108 15272-28 15272-38 15272-
700/700 7100/7100 :±:1.8 :±: 2.3 :±: .35 :±:0.56 9.8 37.4 16462-28 16462-38 16462-108 15462-28 15462-38 15462· 

1100/1100 8700/8700 :±:2.2 :±: 1.8 :±: .45 :±:0.46 12.6 47.0 16592-28 16592-38* 16592-108 15592-28 15592-38 15592· 
2000/2000 11,700/11,70C :±:2.9 ± 1.3 :±: .61 :±:0.34 17.1 63.2 16842-28 16842-38 16842-108 15842-28 15842-38 15842· 

12,000/12,000 30,000/30,00C :±:6.6 :±: 0.5 :±:IA :±:0.13 40.0 155.0 16182-28 16182-38 16182-108 15182-28 15182-38 15182· 

CHOPPERS 

RESIS· 
CATALOG NUMBERS 

~FOrm C ContactS--'---Fiirm 0 Contac~-TANCE 
Fig. 1 B Fig. 5B Fig.-re Fig. 1 B Fig. 5B Fig. : Ohms 

:±:100/0 TURNS AC - VOLTAGE (rms) MWSL- MWSl· MWSL· MWSL· MWSL- MWS 

600 10,450 6.3 6403-18 16403-58 16403-78 15403-18 15403-58 15403 
7000 31,675 18.5 6093-18 16093·58 16093-7B 15093-18 15093-58 15093 

MWSL (2 SWITCH) - Single Side Stable, Single Wound Coil 

COIL DATA 

TURNS 
CATALOG NUMBERS 

±10% 
MUST OPERATE MUST RElEASE VOLTAGE 

-----. 
Form C Contacts Form 0 Contacts RESIS-

TANCE Voltage Current Voltage Current (vdc) ·Fig.211 Fig. 212 Fig. 213 Fig. 211 Fig. 212 Fig. ~ 
Ohms (vde) (made) (vde) (made) rNOrit Max. MWSL- MWSL· MWSL- MWSL· MWSL· MWS 

40 2000 2.0 45.0 .18 5.0 4.5 11.0 26451-11 26451-12 26451·13 25451-11 25451-12 25451 
90 2800 3.2 32.1 .29 3.6 6.7 16.5 26111-11 26111-12 26111-13 25111-11 25111-12 25111 

140 3500 4.0 25.7 .35 2.8 8.4 20.5 26121-11 26121-12 26121-13 25121·11 25121-12 25121 
400 6500 6.1 13.8 .54 1.5 14.2 34.7 26211-11 26211·12 26211-13 25211·11 25211-12 25211 
540 7900 6.8 11.5 .63 1.3 16.5 40.3 26021-11 26021-12 26021-13 25021·11 25021-12 2502] 

700 8500 8.2 10.6 1.1 1.8 18.7 46.0 26221-11 26221-12 26221-13 25221-11 25221-12 25221 
900 9500 9.4 9.5 .89 1.1 21.2 52.0 26151-11 26151-12 26151-13 25151-11 25151-12 25151 

1250 10,000 12.4 9.0 1.1 1.0 25.0 61.2 26541-11 26541-12 26541-13 25541-11 25541-12 25541 
2350 14,000 16.5 6.4 1.5 0.7 34.3 84.0 26071-11 26071·12 26071-13 25071-11 25071-12 2507] 
6000 20,200 29.7 4.5 2.7 0.5 55.0 134.0 26091-11 26091-12 26091-13 25091-11 25091-12 2509] 

MWSL (2 SWITCH) - Bi-Stable, Single Wound Coils 

8-PINT~ BASE 

~© :~ 
i~"'\72' 

-.-.- .. --.-
RESIS. 
TANCE 
Ohms 

COIL DATA -------y----------. ----- CATALOG NUMBERS 
MUST OPERATE NON.OP~ VOLTAGE - ... 'Form C font~- F'--"iii1i1i.Icciiita--as

'Voltage Current Voltage Current (vdc) -j:ig.211 Fig. 212 Flg:2T3-~211 Fig.212 Fig.: ~O: 
@@ I~-

Fig. 213 

NOTE: 
Positive potential applied to the 
start of windings indicated by the 
symbol + will close the contacts 
shown open on the base connection 
figures. 
All Resistance and Voltage values 
shown are based on a temperature 
value of 25°C. 
• I ndicates limited stock item. 

2186 

:±:10% TURNS (vdc) (made) (vde) (made) Nom. Max. MWSL· MWSL· MWSL- MWSL· MWSL· MWl 

40 2000 :±: 1.0 :±:22.5 :±: .14 :±:4.0 4.5 11.0 26452-11 26452-12 26452-13 25452-11 25452·12 2545: 
90 2800 ± 1.6 :±:16.1 :±: .23 :±:2.9 6.7 16.5 26112-11 26112-12 26112-13 25112·11 25112-12 2511 

140 3500 :±: 1.3 :±:12.9 :±: .29 :±:2.3 8.4 20.5 26122-11 26122-12 26122-13 25122-11 25122-12 2512 
400 6500 :±: 3.0 :±: 6.9 :±: .43 :±:1.2 14.2 34.7 26212-11 26212-12 26212-13 25212-11 25212-12 2521 
540 7900 :±: 3.4 :±: 5.7 :±: .48 :±:1.0 16.5 40.3 26022-11 26022-12 26022-13 25022-11 25022-12 2502 

700 8500 :±: 4.1 :±: 5.3 :±: .59. :±: .94 18.7 46.0 26222-11 26222-12 26222·13 25222-11 25222-12 2522 
900 9500 :±: 4.7 :±: 4.7 :±: .68 :±: .84 21.2 52.0 26152·11 26152-12 26152-13 25152·11 25152-12 2515 

1250 10,000 :±: 6.2 :±: 4.5 :±: .90 :±: .80 25.0 61.2 26542-11 26542-12 26542-13 25542·11 25542-12 2554 
2350 14,000 :±: 8.3 ± 3.2 :±:1.2 :±: .57 34.3 84.0 26072-11 26072·12 26072-13 25072-11 25072-12 2507 
6000 20,200 :±:14.5 :±: 2.2 :±:2.1 ± 040 55.0 134.0 26092-11 26092-12 26092-13 25092-11 25092-12 2509 

See YELLOW SECTION for Local OffIces, Phones eem/ 



'4J,iiij,ffiD SECTION 4500 

MERCURY WETTED CONTACT RELAYS 

NEUTRAL FORM D 

The ADLAKE MW Mercury-Wetted Contact 
Relay is sometimes referred to as the neutral 
type and often described as Bridging - Con
tact Form D (Make-Before-BreakJ. The MW 
relay is comprised of one or more (a maxi
mum of four) switch elements and a single 
operating coil- single or multiple wound. 
Each switch or contact assembly consists of 
two normally open contacts, two normally 
closed contacts, and a single swinger or arm
ature. The normally closed contact condition 
is achieved by spring tension of the arma
ture which holds the swinger or armature 
contact against the normally closed contacts. 
The swinger of the switch consists of a can-

SPECIFICATIONS 

CONTACT ARRANGEMENT SPDT, Form D, 
bridging, make before break. 

CONTACT RESISTANCE 50 Milliohms max. 

CONTACT RATING 5 amperes max., 500 
volts max., 250 volt-amperes peak with con
tact protection consisting of a series resistor 
-capacitor network in parallel with the relay 
contacts. The values of resistance and capa
citance may be calculated from the formulas 
as shown on Page 

BOUNCE None. 

CONTACT RISE TIME (less contact protec
tion) 10 nano-seconds or less. 

DEFINITIONS 

tilever reed structure projecting from the 
bottom end of the glass envelope and inter
posing the two sets of fixed contacts sup
ported from the top end. Mercury-wetting on 
the fixed and moving contacting surfaces is 
maintained by a capillary wick-feed system, 
associated with the cantilever reed, and con
nected to a small reservoir filled with mer
cury at the bottom of the switch. As the 
switch unit of these relays is filled with 
hydrogen at high pressure, the relays are 
factory-sealed and under no circumstances 
should be disassembled without taking nec
essary safety precautions in the event of 
breakage of the switch. 

LI FE One bi II ion operations ma,. be expected 
if contact ratings with recommended contact 
protection are observed. 

STAND OFF VOLTAGE 1000 VAC 60 cps. 
between mutually insulated terminals, ex
cept between windings of bifilar construction 
dual wound coils. 

INSULATION RESISTANCE 1000 megohms 
min. @ 500 VDC. 25'C, 45% HR between 
all mutually insulated terminals except be
tween windings of bifilar construction dual 
wound coils. 

BRIDGING TIME 1 Millisecond max. 

Sensitivity Terminology 

MUST OPERATE - Current required to 
operate the least sensitive relay of a 
given specification. 

the limits within which a specified relay 
will release. It should be noted that the 
four terms specified above are maximum 
values and that the average relays will 
operate and release at approximately 
average values. 

last operated until sufficient current of 
opposite polarity is applied to the coil. 

NON-OPERATE- Current at which the 
most sensitive relay will not operate. 

HOLD - Current above which all relays 
will remain operated, once they have 
been operated. 

MUST RELEASE - Current at which all 
relays wi II have released. 

The MUST OPERATE and the NON
OPERATE values are the limits within 
which a specified relay will operate. The 
HOLD and MUST RELEASE values are 

eem /1969 

Adjustment Terminology-

(All polarized & sensitive relays) 

SINGLE SIDE STABLE -Adjustment of 
the permanent magnets for armature 
return to the normally closed contacts 
when coi I current has been lowered to 
"must release" value. 

BI-STABLE (MAGNETIC LATCHING)
Adjusmtent of the permanent magnets 
so armature will remain in the position 

see YELLOW SECTION for Local Offices, Phones 

CHOPPER - Adjustment of the perma
nent magnets to provide equal dwell 
±5% on the fixed contacts when coil is 
driven by the specified 60 cps. voltage. 

Timing Terminology 

OPERATE MAKE TIME, TYPICAL 
Interval from coil energization until the 
armature reaches the normally open 
contact at given drive level. 

RELEASE MAKE TIME, TYPICAL, 
UNSUPPRESSED 

Interval from coil de-energized until the 
armature makes the normally closed 
contacts. 

2187 
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MERCURY WETTED CONTACT RELAYS 

NEUTRAL FORM D - PRINTED CIRCUIT TYPES 

AWNA 
SENSITIVITY 

Must Operate: 190 Ampere Turns 
Non Operate: 124 Ampere Turns 
Hold: 147 Ampere Turns 
Must Release: 84 Ampere Turns 

OPERATE MAKE TIME, TYPICAL 
Ampere Turns Total 

240 ' 
Milliseconds 

4.2 
290 3.3 
390 2.5 
490 2.4 
590 2.3 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED 

3.2 Milliseconds. 

AWPA/AWPB 
SENSITIVITY, TYPICAL 
SINGU SIDE STABLE 

Must Operate: 70 Ampere Turns 
Must Release: 5.5 Ampere Turns 

BI·STABLE 
Must Operate: ::I: 35 Ampere Turns 
Non-Operate: ::1:5.5 Ampere Turns 

Relay types AWNA and AWPB are identical 
in size and configuration. Each· is a single 
switch-Form D·neutral (bridging) type relay, 
and is available with either single or dual 
wound coil. Relay type AWPB is polarized 
by means of permanent magnets and is 
available in Single·Side·Stable, Bi·Stable or 
Chopper form. 

SERIES AWNA/AWPB 

SERIES AWPA 
(Single Switch) 
AWNA (2 Switch) 

Steel Cover 
Cad. Plate 

1-.750, Steel Cover ,1.100-""1 and Laquer 
il Cad. Plate T 

MT- and Laquer X," Step .750 Max. 
.750 ax X," Step ~ J1 

L ¥ Polyurethane '-"1 Yo" 
Polyurethane --:040 Poltihg .040 Dia. Pins 

pottingp[,t Uj'p] g fri.l · Pins ili!! "lTli:,I:.lo 1-
1 nft 

3.2 Min. , -, , NO.2 Winding , I 
1.2 2,.6, . ~.w~en Req'd. : 
! L , " 1 SIOgie j 
I ~ 0 b 0 ---- _ -t or No.1 0, 0 -_. _ -t 

j 2":::121--1 . . . Winding .11--1 t~r- Wiring Diagram 
. '.4 - ~~;;~i\, Dvieg~am ~11~ Bottom View 

SERIES AWNA & AWPB SERIES AWPA 

Steel Cover 
AWNA (2 SWITCH) 1"-1.100-4 ",cad. Plate 

~" f 
SENSITIVITY 01'" and Laquer 

Must Operate: 220, ,Ampere Turns St~p .7,5,,0 Max. 
Must Release: 97 Ampere Turns J.. 11 

OPERATE MAKE TIME, POlyu-;;thane --T- Ya'~ .' 
TYPICAL Potting .040 Dla. PIOS 

Mmise~ondS Ampere J~~ns Total ~: ::: 0 -T
1 5.2 320 r r r I 1.2 UP 

l! llg ~1." I 'r" RELEASE In. 

oj MAKE TIME, 
1 

1 TYPICAL 
: UNSUPPRESSED 1 0 o 0 

3 .. 6·Milliseconds. If.~J 
Wiring Diagram 
Boltom View 

NOTE: 
Positive potential applied to the start of windings indicated by 
symbol + will ciose the contacts shown open on the baseconnec· 
tion figures. 
All Resistance and Voltage values shown are based on a tempera· 
ture value of 25OC. 
* Indicates limited stock item. 

AWNA - Single Wound Coils 
COIL DATA 

MUST OPERATE MUST RELEASE VOLTAGE 
RESISTANCE Voltage Current Voltage Current (vdc) 
Ohms::l:l0% TURNS (vde) . (made) (vde) (made) Nom. Max. 

20 1225 3.4 155 1.2 68.5 4.8 8.9 
26 1375 3.85 138 1.4 61.1 5.4 10.2 
40 1600 5.24 119 1.9 52.5 7.3 12.6 
50 2000 5.22 95 1.9 42.0 7.3 14.1 
70 2250 6.5 84.5 2.3 37.3 9.1 16.7 

150 3450 9.1 55.0 3.3 24.3 12.7 24 
200 3800 11.0 50.0 4.0 22.1 15-4 28 
265 4320 11.7 44.0 4.6 19.4 16.4 32 
450 5675 16.6 33.5 6.0 14.8 23.2 42 
750 7825 20.0 24.3 7.2 10.7 28.0 55 
960 7500 26.8 25.4 9.7 11.2 37.5 62 

1100 8350 27.6 22.8 9.9 10.0 38.6 66 
1500 9580 32.9 19.9 11.9 8.8 46.1 77 
2000 10,550 39.6 18.0 14.4 8.0 55.4 89 
3500 13,100 55.9 14.5 20.1 6.4 78.3 118 
4300 14,200 63.3 13.4 22.8 5.9 88.6 131 

AWPA/ AWPB - Single Side Stable, Single Wound Coils 
COIL DATA 

MUST OPERATE MUST RELEASE VOLTAGE 
RESISTANCE Voltage Current Voltage Current (vde) 
Ohms::l:l0% TURNS (vde) (made) (vde) (made) Nom. Max. 

20 1225 1.3 57.2 .08 4.5 2.6 8.9 
26 1375 1.5 50.9 .09 4.0 3.0 10.2 
40 1600 1.9 43.8 .12 3.4 3.8 12.6 
50 2000 1.9 35.0 .13 2.9 3.8 14.1 
70 2250 2.4 31.0 .15 2.4 4.8 16.7 

150 3450 3.3 20.3 .21 1.6 6.6 24 
200 3800 4.0 18.4 .2,5 1.4 8.0 28 
265 4320 4.7 16.2 .31 1.3 9.4 32 
450 5675 6.1 12.3 .28 0.7 12.2 42 
750 7825 7.3 8.9 .47 0.7 14.6 55 
960 7500 9.8 9.3 .60 0.7 19.6 62 

1100 8350 10.2 8.4 .59 0.6 20.4 66 
1500 9580 12.0 7.3 .81 0.6 24.0 77 
2000 10,550 14.7 6.7 .90 0.5 29.4 89 
3500 13,100 20.4 5.3 1.3 0.4 40.8 118 
4300 14,200 22.7 4.8 1.5 0.4 45.4 131 

AWPA/ AWPB - Bi-Stable, Single Wound Coils 
COIL DATA 

MUST OPERATE NON·OPERATE VOLTAGE 
RESISTANCE Voltage Current Volta~e Current (vdc) 
Ohms::l:l0% TURNS (vde) (made) (vde) (made) Nom. Max. 

20 1225 ::I: .63 ::1:28.6 ::I: .08 ::1:4.5 2.6 8.9 
26 1375 -I- .72 ::1:25.4 ::I: .09 ::1:4.0 3.0 10.2 
40 1600 ± .96 ::1:21.9 ::I: .12 ::1:3.4 3.8 12.6 
50 2000 ± .96 ::1:17.5 ::I: .13 ::1:2.9 3.8 14.1 
70 2250 ::I: 1.2 ::1:15.5 ::I: .15 ::1:2.4 4.8 16.7 

150 3450 ::1:1.7 ±1O.1 ::I: .21 ::1:1.6 6.6 24 
200 3800 ::I: 2.0 ::I: 9.2 ::I: .25 ::1:1.4 8.0 28 
265 4320 ::I: 2.4 ::I: 8.1 ± .31 ::1:1.3 9.4 32 
450 5675 ::I: 3.0 ::I: 6.1 ::I: .28 ::1:0.7 12.2 42 
750 7825 ::I: 3.6 ::I: 4.4 ::I: .47 ::1:0.7 14.6 55 
960 7500 ::I: 4.9 ::I: 4.6 ::I: .60 ::1:0.7 19.6 62 

1100 8350 ::I: 5.1 ::I: 4.2 ::I: .59 ::1:0.6 20.4 66 
1500 9580 ::I: 5.9 ::I: 3.6 ::I: .81 ::1:0.6 24.0 77 
2000 10,550 ::I: 7.3 ::I: 3.3 ::I: .90 ::1:0.5 29.4 89 
3500 13,100 ::1:10.0 ::I: 2.6 ::1:1.3 ::1:0.4 40.8 118 
4300 14,200 ::1:11.4 ± 2.4 ::1:1.5 ::1:0.4 45.4 131 

CHOPPERS 
RESISTANCE 
Ohms-l-l0% TURNS AC - VOLTAGE (rms) 

450 5675 6.3 
2000 10,550 18.5 
4300 14,200 28.0 

AWNA (2 SWITCH) - Single Wound Coils 

COIL DATA --
MUST OPERATE MUST RELEASE VOLTAGE 

RESISTANCE Voltage Current Voltage Current (vde) 
Ohms::l:l0% TURNS (vde) (made) (vde) (made) Nom. Max. 

40 2000 4.8 110.0 1.7 48.5 7.2 12.7 
90 2800 7.8 78.6 2.8 34.6 11.7 19.0 

140 3500 9.7 62.8 3.5 27.7 14.6 23.7 
400 6500 14.9 33.8 5.3 14.9 22.4 40.0 
540 7900 16.3 27.5 5.8 12.0 24.5 46.5 

700 8500 19.9 25.9 7.2 11.4 29.9 53.0 
900 9500 23.0 23.2 8.3 10.2 34.5 60.0 

1250 10,000 30.3 22.0 10.9 9.7 45.5 71.0 
2350 14,000 40,6 15.7 14.6 6.9 60.9 97.0 
6000 20,200 72.0 10.9 25.9 4.8 108 143.0 

2188 See, YELLOW SECTION for Local Offices, Phones 

CATALOG NUMBERS 
AWNA· 
1648 
1649 
1619 
1605 
1651 
1612 
1613 
1642 
1626 
1604 
1643 
1654 
1615 
1601 
1602 
1653 

CATALOG NUMBERS 
AWPA· AWPB· 
16481 16481 
16491 16491 
16191 16191 
16051 16051 
16511 16511 
16121 16121 
16131 16131 
16421 16421 
16261 16261 
16041 16041 
16431 16431 
16541 16541 
16151 16151 
16011 16011 
16021 16021 
16531 16531 

CATALOG NUMBERS 
AWPA· AWPB. 
16482 16482 
16492 16492 
16192 16192 
16052 16052 
16512 16512 
16122 16122 
16132 16132 
16422 16422 
16262 16262 
16042 16042 
16432 16432 
16542 16542 
16152 16152 
16012 16012 
16022 16022 
16532 16532 

CA!~~OA~l N~:~:_RS 
16261116264 
16014 16014 
16534 16534 

CATALOG NUMBERS 
AWNA· 

2645 
2611 
2612 
2621 
2602 

2622 
2615 
2654 
2607 
2609 

eem/1969 
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MERCURY WETTED CONTACT RELAYS 

NEUTRAL FORM D - PLUG-IN TYPES 

MW (SINGLE SWITCH) 

SENS ITIVITY 
Must Operate, 190 Ampere Turns 
Non-Operate, 124 Ampere Turns 
Hold, 147 Ampere Turns 
Must Release, 84 Ampere Turns 

OPERATE MAKE TIME, TYPICAL 
Ampere Turns Total 

290 
390 
490 

Milliseconds 
4.5 
3.6 
3.0 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED 

3.4 Milliseconds. 

NOTE: 
Positive potential applied to the start of 
windings indicated by the symbol + will 
windings indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 25°C. 
* Indicates limited stock item. 

eem/1969 

MW (SINGLE SWITCH) - Single Wound Coils 

COIL DATA 

MUST OPERATE MUST RELEASE VOLTAGE CATALOG NUMBERS 
RESISTANCE 

~,. 

Voltage Current Voltage C';,rrent _(viI.CL_ Fig. 1 Fig. 4 Fig. 9 Fig. 10 Fig. 11 
Ohms±10% TURNS (vde) (made) (vde) (made) Nom. Max. MW· MW· MW· MW· MW· 

2 600 0.7 315 .25 140 1 2.~ 1605-1* 1605-4 1605-9 1605·10 1605·11 
5 1000 1.05 190 .38 84 1.5 3.9 1686-1 1686·4 1686·9 1686·10 1686·11 

12 1400 1.8 136 .65 60 2.4 6 1648·1 1648-4 1648·9 1648·10 1648·11 
22 2040 2.25 93.1 .82 41.2 3.1 8.1 1649-1 1649·4 1649·9 1649·10 1649·11 
34 2630 2.7 72.3 .98 32 3.7 10 1617-1* 1617·4 1617·9 1617·10 1617·11 

40 2800 2.98 67.7 1.1 30 4 11 1619-1 1619·4* 1619·9 1619·10 1619·11 
60 3380 3.71 56.2 1.3 24.8 5 13 1651-1 1651-4 1651-9 1651·10 1651·11 
90 4325 4.35 44 1.6 19.4 6 16 1632-1 1632·4 1632-9 1632·10 1632·11 

130 4900 5.55 38.8 2.0 17.1 7.5 20 1612·1 * 1612-4* 1612·9 1612·10 1612-11 
200 6000 6.97 31.7 2.5 14 9.5 25 1613-1 1613-4 1613·9 1613-10 1613·11 

350 7660 9.55 24.8 3.4 11 13 32 1642-1 1642·4 1642·9 1642-10 1642·11 
500 9450 11.1 20.1 4.0 8.9 15 39 1626-1 * 1626·4 1626-9 1626·10 1626·11 
600 10,450 12 18.2 4.3 8 16 42 1640-1 1640-4 1640-9 1640-10' 1640-11 
700 9500 15.4 20 5.6 8.9 21 45 1604-1 * 1604·4' 1604-9 1604·10 1604-11 
800 11,500 14.5 16.5 5.2 7.3 20 48 1635-1 1635-4 1635·9 1635-10 1635·11 

1000 12,350 16.9 15.4 6.1 6.8 24 55 1643·1 ' 1643-4 1643-9 1643·10 1643·11 
1900 17,800 22.4 10.7 8.0 4.7 30 75 1616-1 ' 1616·4 1616·9 1616-10 1616-11 
2500 18,800 27.8 10.1 10.1 4.5 38 87 1601-1 ' 1601-4* 1601-9 1601-10 1601·11 
4000 23,400 35.6 8.1 12.9 3.6 48 110 1602·1 ' 1602-4' 1602·9 1602·10 1602·11 

7000 31,675 46.2 6 16.4 2.6 64 145 1609-1 ' 1609-4 1609·9 1609-10 1609·11 
11,000 38,000 60.5 5 22 2.2 82 180 1611·1 ' 1611-4 1611·9 1611-10 1611-11 
17,000 44,250 80.5 4.3 29 1.9 110 225 1641-1 ' 1641-4 1641-9 1641-10 1641·11 
25,000 53,000 99 3.6 36 1.6 135 275 1624-1 * 1624-4 1624-9 1624-10' 1624·11 

MW (SINGLE SWITCH) - Dual Wound Coils 

RESIS· 
WIND· TANCE 

ING Ohms 
No. ±10% TURNS 

1 100 3015 
2 100 3050 
1 120 3450 
2 125 2850 

1 250 4100 
2 250 5000 
1 650 6330 
2 2000 12,670 

1 700 7100 
2 700 7100 
1 700 5925 
2 3300 16,950 

1 1020 7950 
2 970 8200 
1 2000 11,700 
2 2000 11,700 

1 7500 20,400 
2 7500 22,250 
1 1l,500 29,800 
2 11,500 19,430 

BASE FIGURES 

*s , .. 
• 7 

I e + 

Fig. 

Fig. 7 

COIL DATA 

MUST OPERATE 
Voltage Current 

(vde) (made) 

6.9 63 
7.5 68.3 
7.3 55 

10 73 

12.8 46.4 
11.4 41.6 
21.5 30 
36.1 16.4 

24.6 32 
24.6 32 
24.6 32 
44.7 12.3 

26.8 23.9 
27.1 25.4 
35.9 16.3 
35.9 16.3 

76.7 9.3 
76.7 9.3 
81 6.4 

135 10.7 

Fig. 2 

MUST RELEASE 
Voltage Current 

(vde) (made) 

2.5 27.9 
27 30.2 
2.6 24.5 
3.9 34.7 

4.6 20.5 
4.4 19.8 
7.8 13.3 

14 7.8 

8.9 14.2 
_8.9 142 
8.9 14.2 

17.2 5.8 

9.6 10.5 
9.8 11.2 

13.3 7.4 
13.3 7.4 

27.7 4.1 
27.7 4.1 
29 2.8 
49.7 4.8 

Fig. 3 

:W4 
6 

• 7 

+ r 8 

Fig. 9 

VOLTAGE CATALOG NUMBERS 

--o-Jl'd~ 
-_ .. - "'c---~~ 

Fig. 2 Fig. 3 Fig. 5 
NDm. Max. MW· MW· MW· 

10 17 1652-2 
10 17 
10 19 1606-2 
13 19 

17 27 1621·2 
17 27 
30 44 1639·2 
48 78 

35 46 1646·2 
35 46 
34 46 1603-2 
60 99 

45 55 1610-2 
45 54 
48 78 1622-2 
48 78 

105 150 1620·2 
105 150 
110 186 1645-2 
170 186 

~
s 

, Eo 

• 7 

I 8 + 
Fig.4 

* Fig. 10 

1652-3 1652-5 

1606-3 1606·5 

1621·3' 1621-5 

1639-3 1639·5 

1646-3 1646·5 

1603-3 1603-5 

1610·3 1610·5 

1622-3 1622·5 

1620-3 1620·5 

1645-3 1645·5 

Fig. 5 

~
4 56 

+. 7 

I 8 

Fig. 11 

--~ 

Fig. 6 Fig. 7 Fig. 8 
MW· MW· MW· 

1652·6 1652-7 1652-8 

1606·6* 1606·7 1606·8 

1621-6 1621·7 1621·8 

1639·6 1639-7 1639·8 

1646·6 1646·7 1646·8 

1603·6 1603·7 1603-8 

1610-6 1610·7 1610·8 

1622·6 1622·7 1622·8 

1620·6 1620·7 1620·8 

1645-6 1645·7 1645·8 

+~ ~ 
Fig. 6 

Fig. 13 

See YELLOW SECTION for Local Offices, Phones 2189 



i4Jii'd,fbfi 

MERCURY WETTED CONTACT RELAYS 

NEUTRAL FORM D - PLUG-IN TYPES 
MW (2 SWITCH) & MW (3 SWITCH) 
SENSITIVITY MW (2 SWITCH) & MW (3 SWITCH) - Single Wound Coils , 

COIL DATA· Must Operate: 250 Ampere Turns 
Non·Operate: 145 Ampere Turns "-----" CATALOG NUMBERS 

RESIS- -- "TsWlii:~" 3 SWitCil---Hold: 190 Ampere Turns TANCE MUST OPERATE MUST RELEASE VOLTAGE 
Must Release: 105 Ampere Turns Voltage Current Voltage Current (Yde) ----=-:;: ~~--

ohms Fig.211 Fig.212 Fig.221 Fig.311 Fig.314 Fig.321 
+10% TURNS (Ydc) (made) (Yde) (made) Nom. Max. MW- MW- MW- MW- MW- MW-

OPERATE MAKE TIME, TYPICAL 3 550 1.5 455 .51 191 2.5 3.5 2604-11 2604-12 2604-21 3613·11 3613-14 3613·21 
8.5 950 2.47 264 .84 110 3.6 5.8 2606-11 2606-12 2606·21 3614·11 3614-14 3614-21 

MW (2 SWITCH) MW (3 SWITCH) 14 1270 3.04 197 1.0 82 4.5 7.5 2614-11 2614-12 2614-21 3615·11 3615·14 3615-21 

Ampere Miili- Milli- 22 1575 3.85 159 1.3 66.5 5.6 9.4 2609·11 2609-12 2609-21 3616·11 3616·14 3616·21 
Ampere 35 2000 4.8 125 1.6 52.5 7 12 2649·11 2649-12 2649-21 3611·11 3611-14 3611-21 

Turns Total seconds Turns Total seconds 50 2270 6.04 110 2.0 46 9 14 2608-11 2608-12 2608-21 3601·11 3601-i4 360[:21: 

350 4.1 350 5.5 85 3025 7.71 82.7 2.6 34.7 11.5 18 2611-11 2611-12 2611-21 3617·11 3617-14 3617·21 
140 3760 10.3 66.5 3.5 28 15 24 2630-11 2630·12 2630-21 3612-11* 3612·14 3612·21 

400 4.2 400 4.8 
215 4600 12.9 54.4 4.4 22.8 19 29 2613·11 2613·12 2613-21 3618·11 3618·14 3618·21 

450 3.7 450 4.3 
I~ 4700 14.6 53.2 5.0 22.4 21.5 32 2623·11 2623-12 2623-21 3619·11 3619·14 3619-21 

500 3.5 500 4.0 
5715 ~ 3604·21 550 3.3 550 3.7 315 44 5.2 18.5 22.5 36 2603·11 2603·12 2603·21 3604-11 3604·14 

600 3.1 600 3.5 500 7190 19.2 34.8 6.5 14.6 28 45 2617·11 2617·12 2617-21 3606·11 3606·14 3606·21 
650 2.9 650 3.2 700 8200 23.5 30.5 8.0 12.8 35 53 2602-11 2602·12 2602·21 3602-11 3602·14 3602-21 

800 9100 24.2 27.5 8.3 11.5 36 57 2618·11 2618·12 2618·21 3624·11 3624-14 3624-21 
RELEASE MAKE TIME, 1230 11,380 30.4 22.1 10.3 9.3 45 71 2615-11 2615·12 2615-21 3608·11* 3608·14 3608-21 
TYPICAL, UNSUPPRESSED 2000 13,800 39.8 18.1 13.7 7.6 60 90 2620·11 262D-12 2620·21 3620-11 3620·14 3620·21 

MW (2 SWITCH) 3.8 Milliseconds. 2500 15,000 45.9 16.7 15.7 7 68 100 2607·11* 2607-12 2607·21 3607·11 3607·14 3607-21 
MW (3 SWITCH) 4.0 Milliseconds. 5000 21,870 62.1 11.3 21.1 4.7 90 142 2601·11* 2601·12 2601·21 3603·11* 3603·14 3603-21 

7100 25,000 77.5 9.9 26.2 4.1 115 169 2605·11 2605·12 2605·21 3605-11 3605·.14 3605·21 
l 1U2"D. P:'U{'D. 10.000 29,200 94.2 8.6 32.4 3.6 140 200 2619-11 2619·12 2619-21 3610-11* 3610-14 3610·21 
Max.~ Max. 12,500 35,100 98 7.1 33.7 3 145 224 2612-11 2612·12 2612-21 3609-iT 3609·14 3609-21 

1 
20,000 45,800 120 5.5 41.4 2.3 170 283 2626·11 2626-12 2626·21 3621·11 3621·14 3621·21 
32,000 56,250 157 4.5 51.8 1.8 230 357 2610·11 2610·12 2610-21 3622·11 3622·14 3622-21 
45.000 63,600 195 3.9 64.8 1.6 285 425 2616·11 2616·12 261f.·21 3623-11 3623·14 3623·21 n

il 
rB_A_S~E~F~'G_U_R_E_S_F-;O;:-R~S:-E_R_I_E_S_M--,W".....:(",2,...S_W_'T_C_H...:,);-:;--",,_-,' BASE FIGURES FOR MW (3 SWITCH) 

3'M{' $5 ~ w' 5 6 ~':"'~ 
~M~X' z. 1 2"1 Z 7 

I 8: I 8 I e 
Fig. 214 Plug·ln 

~"'t 14·PIN 8·PIN OR Fig. 211 Fig, 212 Fig. 213 R dOt 
GLASS.TO.METAL 11.PIN Plug·ln Plug-In Plug-In e ._0,\ © Fig. 311 Fig. 313 Fig. 314 

HEADER TUBE BASE 

n~~@"-o:\ 
1'1/ " Max 1\--'· \\ 716 • ,~~}o 

L_~." 
MW (4 SWITCH) 

SENSITIVITY 
Must Operate: 265 Ampere Turns 
Non·Operate: 145 Ampere Turns 
Hold: 190 Ampere Turns 
Must Release: 115 Ampere Turns 

OPERATE MAKE TIME TYPICAL 
Ampere Turns Total Milliseconds 

m ~:~ 
465 5.1 
515 4.6 
565 4.4 
615 4.2 
665 3.8 

RELEASE MAKE TIME, 
TYPICAL, UNSUPPRESSED 

4.5 Milliseconds. 

IT ~::I l U':' 
Max. 

II 
-----rYa" 14-PIN OR 

. • 20·PIN 
GLASS-TO·METAL HEADER 

(~~~:.MU 
NOTE: 

14-PIN ANIMS 
CONNECTOR

SIZE 20 - CODE 27P 

Positive potential applied to the start of 
windings indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 25°C. 
* Indicates limited stock item. 

2190 

Plug-In Plug·ln Plug-In 

Red Dot 
Red Dot 

.@ 

~ [f~ (9) e F_ E-

y,M------_·-

Red Dot\ " Red Dot \. 

Fig. 321 Fig. 325 Fig. 331 
Fig. 215 
Plug·ln 

Fig. 221 
Solder Lug 

Fig. 222 
Solder Lug 

Fig. 2113 
Plug·ln 

Solder Lug Solder Lug ANIMS 

MW (4 SWITCH) - Single Wound Coils 
COIL DATA 

I-- MUST OPERATE MUST RELEASE ~Vollage'- CATALOG NUMBERS 
~1 RESISTANCE Voltage Current Voltage Current __ JYdeL_ Fig. 421 

Ohms+l0% TURNS (Yde) (made) (vde) (made) c--Nom~ Max. MW- MW· 
8 870 2.68 305 .95 132 4.3 5.7 4602-11 4602·21 

10 1025 2.84 259 1.0 112 4.6 6.3 4601·11 4601-21 
15 1200 3.65 221 1.3 96 6.0 7.7 4605·11 4605·21 
25 1580 4.61 168 1.6 72.5 7.5 10 4608-11 4608·21 
40 2050 5.69 130 ~,O 56.1 10 13 4604·11 4604-21 
65 2650 7.15 100 2.5 43.5 12 16 4624·11 * 4624·21 

100 3220 9.05 82.3 3.3 36.9 15 20 4618-11 4618·21 
150 3600 12.2 73.6 4.3 32 20 24 4610·11 4610-21 
230 4760 14.1 55.7 5.0 24.2 24 30 4630-11 * 4630·21* 
390 6310 18 ~~--" 6.6 f--l~ .. - 30 40 4620·11* 4620-21 

---~.--

8110 
- .. --

8.2 
-_. __ . 

645 23.2 32.7 14.2 38 51 4623-11* 4623·21 * 
700 7500 27.2 35.4 9.6 15.3 45 53 4609-11 * 4609-21 
900 7860 33.4 33.7 11.8 14.6 60 60 4616·11 4616·21 

1400 11,550 35.4 23 12.4 9.9 58 75 4607-11 * 4607-21* 
2400 15,100 46.4 17.6 16.4 7.6 75 98 4637-11 4637·21 
3500 18,200 56 

---- -19.8- --:;--;;---- '"92- 118 14.6 6.3 4619·11 4619-21 
4000 17,000 68.5 15.6 24.1 6.7 112 126 4603-11 4603·21 
6500 25,300 75 10.5 26.3 4.5 125 161 4615-11 * 4615-21 

10,000 30,900 94.3 8.~ _ _ 33c~_ 3.7 155 200 4606-11 4606-21* 
14,000 38,000 107 7.0 37.8 

--3---
175 237 4622-11 46?2·21 

23,000 45,000 149 5.9 51.7 2.5 240 303 4625·11 4625·21 
34,000 52,000 191 5.1 67.3 2.2 310 370 46?7·11 4627·21 
58,000 72,400 234 3.66 83 1.59 380 480 4637·11 4637·21 

BASE FIGURES FOR SERIES MW (4 SWITCH) 

Red Dot '" Red Dot 

~ Fig. 411 ~ Fig. 412 
,,~~ Plug-In ¥$I Plug·ln 

Red Dot 

rn~~~~~ F' 421 ,7~'. ,g. 

~f"".": I Solder 
\," Lug 

:" ',,/'e 

© 9. Fig. 422 
-. Solder 

Lug 
61 (Q) 

~ Fig. 416 ' Fig. 417 

c) Re~dDor @ 

(~" Plug· In '5"~'- ," Plug·ln 

Re~d~Dot© _ Fig. 424 Redl~D~~~' _ Fig. 426 

, Solder c1' Solder 
, .~ Lug 

fi ~ © ~ 
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Fig. 422 Fig. 431 
MW- MW-

4602-22 4602·31 
4601-22 4601-31 
4605-22 4605-31 
4608-22 4608-31 
4604·22 4604·31 
4624-22 4624·31 
4618·22 4618-31 
4610-22 4610-31 
4630·22 4630·31 
4620-22 ~~~ 4623·22 4623-31 
4609·22 4609·31 
4616-?2 4616·31 
4607·22 4607·31 
4637-22 4637·31 
4619-22 4619·31 
4603·22 4603·31 
4615·22 4615·31 
4606-22 4606·31 
4622-22 4622-31 
4625·22 4625·31 
4627·22 4627·31 
4637·22 4637·31 

eem/1969 
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MERCURY WETTED CONTACT RELAYS 

NEUTRAL FORM D - PLUG -IN TYPES 

MWP (SINGLE SWITCH) 

SENSITIVITY, TYPICAL 

SINGLE SIDE STABLE 
Must Operate: 70 Ampere Turns 
Must Release: 5.5 Ampere Turns 

BI·STABLE 
Must Operate: ::!:: 35 Ampere Turns 
Non·Operate: ::!::5.5 Ampere Turns 

1...1.105':....1 
,- Max. " 

8·PIN TUBE BASE 

3IT Jfl 
3.664" 
Max. 

.38b 11 
Mat:J 

1 
1.312" Max. 

J 
BASE FIGURES 

~
s 

!> 

1 7 

I e + 
Fig. 1 

@:" ~ II !> II 

Z 1 + Z 7 

I a + I e + 
Fig. 3 Fig. 4 

~ + 7 

: • + 
Fig. 6 

@:4S .. +*-4 .. 
7 + 1 7 

I • + " 8 + 
Fig. 7 Fig. 8 

~6 $,,::,& 6 • 

1 . 7 Z 7 

+ I • I 8'" 

Fig. 9 Fig. 10 

~
4 56 

+ Z 7 + 
I • 

Fig. 11 

NOTE' 
Positive potential applied to the· start of 
windings indicated by the symbol + will 
close the contacts shown open on the base 
connection figures. 
All Resistance and Voltage values shown are 
based on a temperature value of 25°C. 
'Indicates limited stock item. 

eem /1969 

MWP - Single Side Stable Single Wound Coil , 
COIL DATA 

MUST OPERATE MUST RELEASE VOLTAGE CATALOG NUMBERS 
RESISTANCE Voltage Current Voltage Current "". (vde) Fig. 1 Fig. 4 Fig. 9 Fig. 10 Fig. 11 
Ohms::!::10% TURNS (vde) (made) (vde) (made) Nom. Max. MWP· MWP· MWP· MWP· MWP· 

2 600 0.28 125 ,027 15 0.7 2.5 16051-1 16051·4 16051·9 16051·10 16051-11 
5 1000 0.48 88 .067 15 1 3.9 16861-1 168614 16861·9 16861-10 16861·11 

34 2630 1.6 41.5 0.47 15.5 3 10 16171·1 16171-4 16171·9 16171-10 16171·11 
40 2800 1.1 25 .072 2 3 11 16191-1 16191·4 16191·9 16191·10 16191·11 
90 4325 1.6 16 0.1 1.3 5 16 16321-1" 16321-4 16321·9 16321-10 16321·11 
90 3230 3.2 32 1.2 15 6 16 16331·1' 16331·4 16331·9 16331·10 16331·11 

130 4900 2.2 15.1 .094 0.81 6 20 16121·1 16121-4 16121·9 16121·10 16121·11 
200 6000 2.6 11.7 0.11 0.6 7 25 16131-1 16131·4 16131-9 16131-10 16131-11 
350 7660 3.7 9.65 0.16 0.5 10 32 16421·1 16421·4 16421-9 16421-10 16421·11 
350 7660 4.9 12.8 1.26 4 10 32 16422·1 16422-4 16422-9 16422-10 16422·11 
500 9450 4.3 7.83 0.19 0.42 11 39 16261-1 162614 16261·9 16261-10 16261·11 
700 9500 5.7 7.4 0.53 0.84 15 45 16041-1 16041·4 16041·9 16041·10 16041·11 
700 9500 9.2 12 2.5 4 15 45 16042·1 16042-4 16042·9 16042·10 16042·11 
800 11,500 5.4 6.09 0.37 0.52 14 48 16351·1 16351-4 16351-9 16351·10 16351-11 
800 11,500 7 7.9 0.72 1 14 48 16354-1 16354·4 16354·9 16354·10 16354-11 

1000 12,350 6.2 5.6 0.36 0.4 18 55 16431-1 16431-4 16431-9 16431-10 16431-11 
1000 12,350 6.6 6 0.54 0.6 18 55 16432-1* 164324 16432-9 16432-10 16432-11 
1000 12,350 9.6 8.7 2.7 3 18 55 16433-1 16433-4 16433-9 16433-10 16433-11 
1000 12,350 6.6 6 0.54 0.6 18 55 16434-1 164344 16434-9 16434-10 16434-11 
1000 12.350 6.2 5.6 0_18 0.2 18 55 16435-1 16435-4 16435-9 16435-10 16435-11 

1908 17,800 8.8 4.2 0.68 0.4 24 75 16161·1 161614 16161-9 16161-10 16161-11 
250 18,800 10.8 3.94 0.47 0.21 27 87 16011-1 16011-4 16011-9 16011-10 16011-11 
4000 23,400 13 2.96 0.86 0.24 35 110 16021-1* 16021-4 16021-9 16021-10 16021-11 
4000 23,400 17.6 4 3.9 1.1 35 110 16022-1' 16022-4 16022-9 16022-10 16022-11 
4000 23,400 20.7 4.7 6.1 1.7 35 110 16023-1 160234 16023-9 16023-10 16023-11 
4000 23,400 26 5.9 10.1 2.8 35 110 16024-1 16024-4 16024-9 16024-10 16024-11 
4000 23,400 14.3 3.24 0.86 0.24 35 110 16027-1 160274 16027-9 16027-10 16027-11 
4000 23,400 13.2 3 1.2 0.35 35 110 16028-1 160284 16028-9 16028-10 16028-11 
7000 31,675 17 2.21 1.2 0.19 45 145 16091-1 16091-4 16091-9 16091-10 16091-11 
7000 31,675 27.5 3.57 8.9 1.42 45 145 16092-1 16092-4 16092-9 16092-10 16092-11 
7000 31,675 24.6 3.2 7 1.12 45 145 16093-1 16093-4 16093-9 16093-10 16093-11 

11,000 38,000 22.9 1.89 2.1 0.21 60 180 16111-1* 16111-4 16111-9 16111-10 16111-11 
11,000 38.000 24.9 2.06 1.7 0.17 60 180 16114-1 16114-4 16114-9 16114-10 16114-11 
25,000 53,000 36.3 1.32 3.7 0.15 95 275 16~41-1" 16241-4 16241-9 16241-10 16241-11 
25,000 53.000 54.5 1.98 14.6 0.65 95 275 16242-1 16242-4 16242-9 16242-10 6242-11 

MWP - Bi-Stable, Smgle Wound Coils 
COIL DATA 

MUST OPERATE NON·OPERATE VOLTAGE CATALOG NUMBERS 
RESISTANCE Voltage Current Voltage Current (vde) Fig. 1 Fig. 4 Fig. 9 Fig. 10 Fig. 11 
Ohms::!::10% TURNS (vde) (made) (Vde) (made) Nom. Max. MWP· MWP· MWP· MWP- MWP· 

34 2630 ::!:: 0.5 ::!::13.3 ::!::0.07 ::!::2.3 3 10 16172-1 161724 16172-9 16172-10 16172-11 
200 6000 ::!::1.3 ::!:: 5.85 ±0.16 ±0.92 7 25 16132·1 16132-4 16132·9 16132-10 16132-11 
600 10,450 ± 2.2 ± 3.36 ±0.28 ±0.52 12 43 16402-1 16402-4 16402-9 16402-10 16402-11 

4000 23,400 ± 6.6 ± 1.50 ±0.83 ±0.23 35 110 16025-1" 160254 16025-9 16025-10 16025-11 
11,000 38,000 +11.1 + 0.92 +1.4 +0.14 60 180 16112-1 16112-4 16112-9 16112-10 16112-11 

MWP - Smgle Side Stable, Dual Wound Coils 
COIL DATA 

RES IS· 
MUST OPERATE MUST RELEASE VOLTAGE CATALOG NUMBERS WIND- TANCE 

ING Ohms Voltage Current "ollage Current (vde) Fig. 2 Fig. 3 Fig. 5 Fig. 6 Fig. 7 Fig. 8 
No. ±10% TURNS (Vde) (made) (vde) (made) Nom. Max. MWP- MWP- Mwp· MWP- MWP· Mwp· 
1 250 ~Agg ~:g t~ g:~~ U i~ J~ 16211-2 16211-3 16211-5 16211-6 16211-7 16211-S 
2 250 

~ 700 5925 10.9 14.2 1.7 ~J8 ~~ 46 16031-2 16031-3' 16031-5 16031-6 16031-7 16031-S 
3300 16.950 20.7 5.7 2.9 9Q 

~ Ig~g ~~gg B:i ~: 5.5 6 26 55 16101-2 16101-3 16101-5* 16101-6 116101-1 ,lb1ul-~ 
5.0 5.8 24 54 

1 1800 10,540 13.2 6.65 1.8 U~ 35 73 16251-2 16251·3 16251-5 16251-6 16251-7 16251-11 
2 1775 10980 13.2 6.76 1.7 33 73 

~ 75~~ ~~:~~~ ~g ;!.63 1.3 0.2 75 150 16202-2 16202-3 16202-5 16202-6 16202-7 i16202-S 
3.63 1.2 0:18 68 150 

MWP- BI·Stable, Dual Wound Coils 
COIL DATA 

RESIS· 
MUST OPERATE NON-OPERATE VOLTAGE CATALOG NUMBERS WIND. lANCE 

ING Ohms Voltage Current Voltage Current (vde) Fig. 2 Fig. 3 Fig. 5 Fig. 6 Fig. 7 Fig. 8 
No. ±10% TURNS (Vde) (made) (vde) (made) Nom. Max. MWP· MWP· MWP· MWp· MWP· MWP· 
1 100 3015 ± 1.2 ±11.7 ±0.16 ±1.8 ~ g 16522-2 16522-3 16522-5 16522-6 6522-7 16522-8 
2 100 3050 -+- 1.5 -+-13.4 +016 +18 

~ 1i~~ ~bgg :; ~:~ ±13 ±0.18 ±2.0 8 17 16072-2 16072-3 16072-5 6072-6 6072-7 6072-8 
-+- 4.5 +0.60 -+-0.61 25 3>7 

~ ~~~ ;6gg :; ~:~ :n:~ r±0.29 ±1.3 12 27 16212-2 16212-3 16212-5 6212-6 2612-7 6212-8 
+0.25 +1.1 10 27 

1 700 5925 ± 4.6 ± 6.0 ±0.58 ~g:~~ ~~ ~~ 16032-2 16032-3 16032-5 16032-6 16032-7 16032-8 
2 3300 16950 -+- 8.7 + 2.4 +095 

~ !97~ 82g~ ~B :;: ~:~6 ~~.~~ ~.~~ ~~ ~~ 16102-2 16102-3 16102-5 16102-6 16102-7 16102-8 

~ 1800 10,540 ± 6.6 ± 3.34 ±o:B4 ±0.52 35 73 16252-2 16252-3 16252-5 16252-6 16252-7 16~5~-1S 
1775 10,980 ± 7.4 ± 3.76 +0.80 +0.50 33 73 

1 7500 20,400 ±14.2 :;:U~ ~H ~.~~ ~~ li~~ 16201-2 16201-3 16201-5 16201-6 16201-7 6201-8' 
2 7500 22250 +15.1 

~ IH:~oo f~:~g ±14.9 ± 1.18 ±l.B ::!::0.18 77 185 16452-2 16452-3 16452-5 16452-6 16452-7 16452-8 
-+-22.8 -+- 1.80 +2.9 +0.28 120 185 

CHOPPERS 
RESIS· 

CATALOG NUMBERS TANCE 
ohms Fig. 1 Fig. 4 Fig. 9 Fig. 10 Fig. 11 
±10% TURNS AC - VOLTAGE (rms) MWP- MWP· MWP· MWP· MWP· 

500 9450 6.3 16263-1* 16263-4 16263-9 16263-10 16263-1 
600 10,450 6.3 16403-1 16403-4 16403-9' 16403-10 16403-11 

4000 23,400 18.5 16026'1" 6026-4' 16026-9 16026-10 16026-1 

See YELLOW SECTION for Local Offices, Phones 2191 
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GENERAL INFORMATION 
For over forty years the name "ADLAKE" has been recognized as the utmost in 
quality and reliability in the.Mercury Displacement and Mercury Wetted Contact' 
Relay fields, Now all this experience is being put to use in offering a line of dry 
reed relays to meet the most exacting demands of industry. 
The Adlake Dry Reed Relays presented in this catalog have been selected as the 
most used contact configurations, keeping in mind the short delivery require
ments normally required. These relays uphold the Adlake tradition of. high 
quality and reliability. 
All AdlakeReed Relays are supplied with contaminate-free contacts to assure 
long and dependable life. The coils used are accurately wound, as well as sound
ly insulated, and rigid controls are maintained on the critical parts of all relays 
from raw material through completed assembly to provide additional reliability. 

ADVANTAGES OF ADLAKE DRY REED RELAYS 

a. Non-magnetic inter-connect
ing pins for printed circuit board 
insertion can be bent, cut, etc. 
They also relieve stresses and 
prevent breakage of glass-metal 
seal if board is flexed. This as
sures maintenance of operating 
eha racteristics. 

b. Molded ledge is extra thick 
with two sides giving additional 
rigidity for further structural pro

f •. tection of switch seals. 

c. Each switch is housed in its 
own cradle. 

d. Standard connection of switch 
lead to pin is soldered. 

e. Bobbin ledge has additipnal 
pin holes available for various 
grid spacings. 

f. Contacts are rhodium plated 
for higher load and longer life 
characteristics. 

g. Magnetic shielding layer pre
vents interaction from other 
flux-generating, electrical appa
ratus. 

APPLICATION NOTES-DATA 
1. The relays shown in this catalog as medium sensitivity have been selected as the 

best choice to provide nominal requirements of both time and power consumption. If 
higher switching speed, at greater coil power; or power conservation, at slower speeds, is 
most important, lower or higher sensitivity relays can be supplied appropriately rated as 
to contact life. 

2. Generally speaking,· the power consumption at the level of sensitivity will grow as the 
number of poles of. a relay is increased. 

3. Likewise, as the number of poles increases, the speed of closure and release will become 
greater. 

4. Unless the relay loads are purely resistive, arc suppression to protect the relay contacts 
is highly recommended. In all cases, the contacts in Adlake Dry Reed Relays are suitable 
for any relay coil winding in the same series, if proper arc suppression is used. 

SELECTION FACTORS-DESIGN OPTIONS 
In order to get the correct relay for your application - the relay that will give you the best 
performance-it is essential that certain information concerning the conditions under which 
the relay must perform be carefully considered. We, therefore, recommend that answers to 
the following questions be determined, and forwarded to us, with you'r inquiry or order for 
standard and/or special Adlake Dry Reed Relays. . 

1. Application 

a. WlTat is relay required to do? 

b. Is application special in any way? 

2. Contacts 

a, How many contacts are needed in each 
relay? 

b. What amount and type of load will con
tacts be required to switch or carry? 

3. Coil 
a. What is the nominal operating coil volt

tage? 
b. What are the minimum and maximum 

voltages available? 
c. Is sensitivitY a problem? If so, what is 

the main consideration? Switching 
speed or power consumption? 

4. General 
a. What pin spacing is required? 
b. Are there any other features needed? 

Adlake engineers will be pleased to assist you in the proper application of reed devices to your 
requirements any time during the design phase. Your inquiry is invited. . 

THE ADAMS & WESTLAKE COMPANY ~ ~iulff~R;":Wc"cOR __ A71ON. 

1025 North Michigan 5,rwt. Elkhart. Indiana 48514 n,gn .. ·,,., • TWX 219·522-3102 • TELEX 25·8458 • CABLE ADLAKE 
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COMPETITIVE! 
Competitive is the word! Midtex/AEMCO is competitive in range of products 
... competitive in price ... competitive in delivery dates ... and competitive 
in design know-how. Get the sort ot broad range support you need from a 
single source. We welcome the opportunity to compete "glove-to-nose" 
with any of the giants in the relay and timer business! 

INDUSTRIAL 
TYPE 155 TYPE 156 TYPE 157 TYPE 48 

r Single Coil Latching Action ., 
U/L Recognized U/L Recognized 

CONTACTS 1.2. & 3 PDT 1. 2. 3 & 4PDT 1.2&3PDT 1 & 2 PDT 
5&10amp Low Level to 3 amp 5 & 10 amp 10 amp 

COILS 
6 to 240 VAC 6 to 240 VAC 6 to 240 VAC 6 to 240 VAC 
6 to 110 VDC 6 to 110 VDC 6 to 110 VDC 6t0110VDC 

Open and Dust Cover and Open and Open 
ENCLOSURES Dust Cover Hermetically Sealed Dust Cover 

Solder. Plug-in. Solder/Plug-in. 
TERMINALS Wire-wrap. 3/16" Printed Circuit. 

Quick Disconnect #78 Taper Tab 

MERCURY WETTED 
CONTACTS 
1 Form C or 1 Form D, Mercury 
Wetted, Bi-stable or Mono-stable, 
2 amp max., 500 V max., 100 VA max. 
COILS 
Single Wound 0.28 to 120 VDC 

0.10 to 220 VDC 
Double Wound 1.2 to 86 VDC 

0.20 to 150 VDC 
TERMINALS 
Printed Circuit Octal Plug 

COAXIAL CRYSTAL CAN 
TYPE 153 RF CHARACTERISTICS 

Frequency VSWR Crosstalk 
50 MHz 1.05/1 -62 DB 
200 MHz 1.06/1 -50 DB 
1000 MHz 1.15/1 -35 DB 

Characteristic Impedance 50 ohms 

CONTACTS 
2C Coaxial or 1 C Coaxial 1 C Aux. 
100 Watts RF, 2 amp 28 VDC 
COILS 
6 to 48 VDC 
ENCLOSURE 
Hermetically Sealed 
TERMINALS 
RG188/AU Cable or ultra-miniature 
connectors, Solder hook for auxiliary 
ENVIRONMENTAL 
MiI-R-5757 

PROGRAMMERS 
AND ASSEMBLIES 

Midtex/AEMCO manufactures a wide variety of circuit 
board and wired assemblies incorporating either solid 
state or synchronous motor time references and relay or 
micro switch output which are available to Midtex/AEMCO 
In customer design. 

Solder/Plug-in/ Solder. 3/16" 
3/16" Quick Quick Disconnect 
Disconnect 

ELECTRONIC 
TIME DELAY 

TYPE 615 

ADJUSTABLE DelAY 

IN-PUT VOLTAGES 
12. 24, 48 VDC 
120 VAC 
CONTACTS 
1 to 3 PDT. 10 amp, 120/240 VAC 
TERMINALS 

FIXED DELAY 

Plug-in, Solder, Printed Circuit or Screw 
DELAY TYPES 
Delay on Operate 
Delay on Release 
Repeat Cycle Timing 
DELAY RANGE 

0..1 to 1 sec. 
1 to 10 sec. 

R-EPEAT ACCURACY 

1 to 100 sec. 
1 to 300 sec. 

2% at nominal voltage and 25·C ambient. 
10% over/voltage and temperature range. 
TEMPERATURE RANGE 
-40·F. to +150·F. 

MiDIEX 1/») 
NCO R PORATED 

AEMCO DIVISION 
10 STATE STREET, MANKATO. MINNESOTA 56001 

PHONE 507-388-6286 
TWX 507-890-8129 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2193 
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~ American Zettler, inc. 
RELAYS AND 
SOLENOIDS 

SERIES AZ 420* - MINIATURE GENERAL PURPOSE RELAYS - UP TO 6 FORM C 

ST 140·AI 

AZ 431 (6PDT) 

MECHANICAL SPECIFICATIONS 

• International Standard type • Combination plug in/ 
wire or PC terminals • Low level bifurcated, 2 amp or 
5 amp contacts. Life expectancy more than 100 million 
operations. Form A, B, C and D contacts are available 
•. Molded cradle eliminates phenolic dust inside the relay 
• Balanced, spring-held armature allows dependable 
operation in any position • Round core and larger coil 
volume provides more pull force, eliminating expensive, 
sensitive version • Slim profile mounting with right
angle socket • Sockets are of unbreakable fiberglass
filled base and have unique knife-type connectors for 
dependable contact. Prices from $1.70 each in produc
tion quantity. Available from stock. 

DIMENSIONS (inches) SUGG. PANEL 
LAYOUT OR PIC BOARD 

WIRING DIAGRAM 

PLUG IN 
OR SOLDER 

.735· 
MAX 

NIB .091 OIA. X .020 HIGH 

.172 
3·48 NC·2A 

2 HOLES .040 OIA. 

! H-+:±::±=-L'" 

2 POLE 

10 6 7 

4 POLE 

16 9 10 

~ ?lor<? 
~~ 
13 6 7 

6 POLE 

22 12 13 

0-, <?t ... !:? 
~~ 
19 9 10 

~~ 
~~ 
16 6 7 

.1731 I 404 .0600IA. . ± .002 
I ~ - HOLE (20) 

~~ 
bJL6 t6 

~~ 
~t6 

~~ 
~t6 

[~-~-
• 'I> 
acc I 

Tolerances ± .010 • Standard relays have gold plated terminals. 

ELECTRICAL SPECIFICATIONS 

CONTACT RATING - noninductive load 
Light Duty (Code L): Fine silver gold plated -

low level to 2 amps @ 26 VDC or 1 amp @ lIS VAC 
Heavy Duty (Code H): Silver cadmium oxide -

S amp @ 26 VDC or 3 amp @ lIS VAC (other contact 
material available) 

LIFE EXPECTANCY 
Mechanical Operations: 108 - Operation at Rated Load: 106 

CONTACT RESISTANCE 
SO milliohms max. initially - 200 milliohms at end of life 

OPERATE TIME 
at two times "must operate" voltage or current: :0:::; 8ms 

RELEASE TIME 
at two·times "must operate" voltage or current: :0:::; 3ms 

CONTACT BOUNCE 
at 10 ma contact current: 

2 ms max. at operate, N.O. contacts 
3 ms max. at release, N.C. contacts 

I 

~ 
4 3 2 1 

~ 
4 3 2 1 if~met 

.148: I I 543 

~ 
4 3 2 1 

t-+r- VIEW tit' I' 

IT ~~58 TOWARD 
VIEW TOWARD TERMINALS 

.147 TERMINALS 

DIELECTRIC STRENGTH 
1000 V rms; SOO V rms across contact gap 

INSULATION RESISTANCE 
1000 megohms minimum @ 2SoC, 100 VDC, SO% RH 

COIL TEMPERATURE 
Max. 10SoC (220°F) 

AMBIENT TEMPERATURE 
Operating: -SS·C (-72°F) to 80°C (17S0F) @ nominal 

operating voltage 
Storage: -55°C (-72°F) to 105°C (220°F) 

VIBRATION 
Operating: .062 DA @ 5·S5 Hz; 109 @ 55·110 Hz 
Non Operating: 109 @ S·500 Hz 

SHOCK 
Operating: 20g @ 11 ms 
Non Operating: 30g @ 11 ms 

WEIGHT 
23 to 35 grams (approx. 1 oz.) 

Ordering information and operating data on next page. 

American Zettler, inc. 
697 RANDOLPH AVE. • COSTA MESA, CALIF. 92626 • PHONE (714) 540-4190 • TELEX: 67-8472 
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~ AlTlerican Zettler, inc. 
RELAYS AND 
SOLENOIDS 

SERIES AZ 420* - MINIATURE GENERAL PURPOSE RELAYS 
2- AND 4-POLE TYPE 

TABLE II - COIL COOE - STANOARO COILS 

6-POLE TYPE 
TABLE II-STANOARO COILS 

2 Amp Single Fine Silver Goldplated 
2 Amp Bifurcated Fine Silver Goldplated 
5 Single Silver Cadmium Oxide 

All values at 20 0 e (1) Inductance armature. For open armature, divide by two. 
(2) Relay will pull in with less than "must operate" value. 

HOW TO ORDER For Example: AZ 431- 07 -IL 
1. select basic relay type from Table I Plug,in type ~ T T Ordering information for sockets and hardware-see next 

page. For free samples or assistance in specifying your 
relay, contact our office or your nearest engineering rep
resentative listed in the yellow section. 

2. add coil code from Table II 1000 ohm coil resistance 
3. add contact code from Table III 6 PDT contacts single, light duty 

SERIES AZ 480-GENERAL PURPOSE RELAYS-10 AMP CONTACTS 
• 10 Amp @ 115 VAC silver 

cadmium oxide contacts 
- Up to 3 form C contacts 
- DC or AC coils, also sensitive 

.10 Amp @ 115 VAC silver 
cadmium oxide contacts 

• Up to 4 form C contacts 

- DC or AC coils 
version 

- 8 or 11 pin octal socket or 
PC terminals 

- Mounting with base plate, 6·32 stud 

• Dimensions over all: 2.65x 1.45 x 1.38 (octal) 
1.78 x 1.35 x 1.26 (PC term) 

• Weight: 3 oz. 

STANDARD RELAYS' (Closed Octal Socket) , 
COIL SPOT OPOT 

VOLTAGE AZ 480 ... AZ 480 
6 VDC I -2-1 12 VDC $5.48 -3-1 $5.95 

24 VDC -4-1 
110 VDC $5.95 I -9-1 $6.45 

AL 461 - AZ 481 
6 VAC I ·2-1 

12 VAC $5.48 -3-1 $5.95 
24 VAC ·4-1 

120 VAC $5.65 I -7-1 $6.00 

8 pIn socket PN 920733; 11 pm socket PN 920734 
Retainer PN 920735 

... I ·2·2 -3-2 
-4-2 

I ·9-2 -I -2·2 -3-2 
·4-2 

I -7-2 

3 POT 
AZ 480 ... J -2-3 
$7.45 -3-3 

-4-3 
$7,95 I -9-3 
AZ 481 -I -2·3 $7,45 -3·3 

-4-3 
$7.60 I -7-3 

- Weight: 2.3 oz . 

STANDARD RELAYS: 
COIL 

VOLTAGE AZ 482 
6 VDC 

12 VDC $3.20 
24 VDC 

110 VDC $3.78 
AZ 483 

6 VAC 
12 VAC $3.21 
24 VAC 

120 VAC $3.30 

or one 6·32 screw 
- Solder or PC terminals 

,65 x 1.26 x ,95 (up to 3 pole) 
1.65 x 1.26x 1.24 (4 pole) 

SERIES AZM 260 - MINIATURE PULL SOLENOIDS FOR DC OPERATION 
• Compact design _ Rectangular shape for highest space-power efficiency. One hole mounting 
• Maximum stroke, 'Kt _ Molded bobbin _ Brass sleeving _ Prices from $1.20 ea, in production quantities 

• Available from stock 
STANDARD SOLENOIDS 

·Pat. Pend. 

Alnerican Zettler; inc. 
697 RANDOLPH AVE .• COSTA MESA, CALIF. 92626 • PHONE [714) 540-4190 • TELEX. 67-8472 
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~ American Zettler, inc. SOCKETS AND 
HARDWARE 

SOCKETS FOR MINIATURE GENERAL PURPOSE RELAYS-AZ 420,421,431 

ST·14().Al 
FOJ<AZ4Z0 

ST·IUA1 
FOR Ai 421 

ST;345.Al 
Fdl'l j\i43 I 

ST·342.Al 
~OUA~42Q 

sr·35().Al 
FOR AZ 421 

N.I\. 

. ST-34g..Al 
FOR AZ 4ZQ 

ST·343-Al 
FOUAl42j' 

ST·3540-Al 
FOR AZ431 

NO. OF 
POLES 

2 

4 

6 

2 

4 

6 

2 

4 

6 

DIMENSIONS (inches) 

SOCKET FOR WIRING OR PC 

.360 
.175 

GRID SPACE --r£
f
9;2L--., .100 

If .100 

2 POLE .970 
4 POLE 1.185 
6 POLE 1.390 

I 

=d='==+=ct==i'·040 i -+-=='I'==='--\--'-
~ ~ .215 MAX. .750 

RETAINER 

RIGHT·ANGLE SOCKET FOR PC 

2 POLE .970 
r-4 POLE 1.185, 
I ~ ,.430 

3-48 UNC-2B 

RIGHT·ANGLE SOCKET FOR PC 
2 POLE .950 

_4 POLE 1.180-, 

1581 I" I .200 .. 

-1 

~.-:t t!!:ttf;\oo ±.ooIT _+"~_~~ .Jo600 

- 590 -¥ + t-ft-+ .2fCll I 

'.L / .---l. 

875 --I 3-48 UNC.28 -1.425 

.158- 1--

r-.875 

'PINS ON 4 POLE SOCKET ONLY 

1----1.580---
I 
I .200-j r-

SUGGESTED PANEL 
LAYOUT OR PIC BOARD 

I r 
2 PO 

I 4 PO 
I 

6 PO 
I I . - - ~ . 

4 POLE 

¥b~~RD .. 054 ± .002 
TERMINALS DIA. HOLE 

2 POLE 

LE TXt 
lE Ji', 
LE ,%, 

8 -+'-1--+ 
14 3 

GR 10 1:+-; -t--~t'
SPACING .200 7' , 

! - t t 

4 POLE 

6 POLE 

~:: 
-f'-+-·f'-1~-+--$=-+-+ 

20 L- 10 7 ' 1 

~4 ± .0021..110 DIA. 
DIA. HOLE ~~65;DOR 

VIEW TOWARD SCREW 
TERMINALS ONLY 

ACTUAL SIZE 
4 POLE 

ACTUAL SIZE 
4 POLE 

ACTUAL SIZE 
4 POLE 

TOLERANCES: ±.OlO Standard sockets have silver-plated terminals and are dipped in flux for easy machine soldering. 

HARDWARE ORDER INFORMATION 
ST.14().1 2 
ST.141-1 4 
ST.34S.1 6 

5T-141);2 ALL 

Retainer (for all socket versions) 

Grounding Clip 

Order socket, retainer and grounding clip (if desired) by separate 

part numbers. To specify sockets with gold plated terminals, 

substitute -A2 for -AI. 

ALL SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

American Zettler, inc. 
697 RANDOLPH AVE. • COSTA MESA, CALIF. 92626 • PHONE (714) 540-4190 • TELEX: 67-8472 
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AGASTAT® timing instruments 

NEW 2400 SERIES electropneumatic timing/relays 

AGASTAT timing relays are electrically actuated, but pneumatically timed ... they 
recirculate their own filtered air supply for long timing ranges, easy adjustment, 
instant recycling ... no need for stable voltage supply for accurate timing ... less 
temperature sensitivity. 

• Timing on Pull-in or Drop-out, or both in 
one unit. 

• No power required during timing in Delay' 
on-Drop-Out models. 

• All popular AC and DC operating voltages. 
• DPDT switches, capacities to 20 amps. 
• Field-replaceable coils and switch blocks. 
Request Bulletin SR-2 

time-calibrated 
adjustment dials 

eleven linear adjust
ment ranges provide 
delays from millisec
onds to 60 minutes 
with direct-reading 
dial adjustment 

front terminals 

out·front accessibility 
with permanent identi
fication, for easy wiring 

auxiliary switch options 

easily-added auxiliary 
switches handle extra 
circuits or provide two· 
step timing 

new 
panel mount style 

Including all features of up
right model plus a modern dial 
plate and knob, with mecha
nism protected behind the 
panel; available in all twelve 
direct-reading dial ranges. 
Request Bulletin SR·24 

ELECTRONIC MODELS 
R·C models: Full line of AC and DC 
units in a wide range of delay-on
energizing or de-energizing types. 
Static or relay outputs with adjust
able or fixed timing and bro<ldad, 
justment ranges. 
• 18·32 vdc or 115vac models. 
• -SS·C to lOO·Cambients. 

. • timing from .Olto 300 sec .. stand; 
aTd; higherrange.s availabl.e. 

• repeat accuracy to±O. 5%. 
Bulletin S$-3 

MINIATURE PNEUMATIC tld/r 
l-IermeticallYliealedor. unsealed 
units. for MIl'sPecor other de: 
m<lndingl;lpplicl;ltions wnere space 
is limited. Features operl;lting.prin
ciplesofMO.oseries;AC or DC 
operation,timing'on p!,ill-in···or 
(!T()p.outorboth, .OPOTswitr;/les. 
•·· .. inherentJrallsient .. pr()tection, 

ex. ceo .. I! ... e ....... n ....... t .........•. ' .......•. e.·.c .•...... if.C.'.I .•. i ... " ... g cfl.ara. cter .. i .. s .•...•. tics,' ......... . 
•.. <ldjustabletiming .. to 3minut(!s, 

capacities to 10 amps . 
• JimI. n:apabi/ity. 
B\lIlet1i'lIiM+Z' ' ... '. ... .. 

New Magnetic models: The inherent high accu
racy of the magnetic core counter principle is ap
plied for the first time to a new line of AGASTAT 
electronic timers featuring fewer components, 
lower power consumption and increased flexibility. 
• timing period extended to hours, days, or years. 
• repeat accuracy as high as±O.25%. 
• static or relay outputs, to 10 amps . 
• -55·C to 8S'C ambients. 
• non-destruct memory feature available. 
• easily adapted to multi·function capabilities. 
Bulletin S5-4 

PROGRAMMER AND STEPPING SWITCHES 
Individual process steps controlled by high-accuracY 
time·calibrated dials. New design permits extern Ill, 
control.' override at. each step for' g.reater· flexibility" 
and.~afety. 
• adju!itapledu 
-exceptional 
,. u 

operation . 
single soJidstate timer. 

fa !it setup and program 

AMeRAce·eSNA 
AGASTAT DIVISION 

CORPORATION ELIZABETH, NEW JERSEY 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2197 
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ELECTRONIC 
TIMING DEVICES Artisan. Electronics 

8 EASTMANS"IIOAD. PARSIPPANY. NEW .JERSEY ()705.4:-

~,,~ 'l~::...j 
~409 

~~1 ~ .. tr:~~g~i:re a~: lafii:h~~aY~~u~:l~~ 
operating from 115 VAC as a delay on 
pull. in (408) or a delay on drop out 
(409). Adju&table ranges of .025 to 2.5 
seconds, 2.5 to 25 seconds, 10 to 100 
and 20 to 300 seconds. Timing repeat
ability is ±I%. Bulletin T 208. 

437 
Miniature, fixed time delay (.025 
to 300 sec.) with a full 2 amp 
solid state output, 3% repeatabil· 
ity, broad operating voltage in same 
unit and priced under $5.00 in 
quantity. Bulle.tin T 211. 

416/476 
Universal military timing unit with an 
internal relay output (416) or solid 
state output (476). Both have various 
mounting configurations, adjustment 
capabilities (delay range 'of 30 milli
seconds to 300 seconds) and are sup
ported by an independent testing 
laboratory's detailed reliability report. 
Bulletin T 206. 

448 
Adjustable time delays to 500 seconds. 
operating from 18 to 32 VDC, and 
capable of either a delay on pull in or 
a delay on drop out in the same 
appl icatipn. Bulletin T 209. 

420/421 
All solid state flasher/delay module. 
Adjustable unit capable of switching 
the full AC supply to· the load as a 
50% duty cycle flasher (420), or at the 
end of an adjusted delay period (421). 
Bulletin T 205. 

473 
Sol id state flasher, 24 to 32 VDC, with 
capability of externally controlling 
both "ON" and "OFF" periods, and 
flashing under 'a no load condition. 
Bulletin T 207. 

CONTROL AND TERMINAL EQUIPMENT 

492 - Repeat and Predetermine Cycle Timer 

Combines a repeat cycle timer (with adjustable "ON" 
and "OFF" time) and a predetermine counter for 
total cycles. Adjustable in 3 ranges from 0.1 sec. to 
300 sec. through panel controls. Relay output, OPOT 
rated 10 amps;. timing repeatability, ±I%; operating 

. voltage, 105-130 VAC, 60 HZ,at 20 V.A. Bulletin C 606. 

" 10397 - Programmer 

This 3D-channel all solid state alarm indicator/ 
annunciator is designed especially for detecting 
and isolating failures, abnormal conditions or mal
functions in a wide range of electronic and similar 
equipments. Features a completely wired chassis 
and a partial number of interchangeable modules 
for initial economy and future expansion. 40 watts 
maximum power required; operates from 115 VAC, 
with other voltages available. Bulletin CC 603. 

1270 - Event Recorder 

428 
Industrial TOR, featuring the optimum 
in economy and flexibility. Various 
fixed or adjustable timing ranges and 
2% repeat accuracy. Bulletin T 204. 

484 
Summation timing module, which accu
mulates time until the input time is 
equal to a pre-set delay when its relay 
contacts transfer. Bulletin T 203. 

Used for the complete automatic con
trol of processes, simulation, labora
tory experiments or any equipment re
quiring flexibility in program changes. 
This unit independently or sequentially 
controls 6 different events from the 
start of a program to a maximum of 
999.9 seconds. Each event may be pre
set by a 4-digit thumb wheel switch on 
the front panel for automatic turn-on 
and turn-off operation. Timing resolu
tion, '0.1 second; operating voltage 
105-130 VAC (60 cycles). Other avail
able, Bulletin CC 601. 

A 250 channel event recorder,29 column capacity, alpha numeric 
automatic print out plus date and Wne recording with each event. 
Application example in conjunction with supervisory control 
systems and single replacement of groups of pen recorders. 
Price $60 to $80 per channel. Bulletin CC 609. 

SPECIALS 
The production of special devices to customer 
specifications is "state of the art" at Artisan and, 
in most cases, prices of custom models are no 
greater than those for stock items. Bulletin T 210. 

490 - Digital Timing Control 

An advanced digital timing control permitting easy selection of any required time delay range 
from 0.1 sec. increments with extreme accuracies and at an economical price. This device is 
a c01lpletely solid state digital timing control capable of delay on pull in or delay on drop out 
through a SPDT relay with a 5 amp output, resistive at 115 VAC. Power required, I watt max; 
operating voltages 115 VAC. Many options available. Bulletin CC 605. 

2198 See YELLOW SECTION for Local Offices, Phones eem/1969 



E lECTROM ECHAN ICAl 
RELAYS 

RE REP 

General purpose relays designed for low cost, dependable switching 
of control circuits. Small, rugged, highly efficient with switching 
capacity to 10 amps and 3 POT contact configuration. Available with 

RH, RHR 
Specifically designed for maximum economy, these units are slightly larger and 
less sensitive than the RE Series, but feature 10 amp standard contacts (15 amperes 
ava,lable) and any combination of contact configurations through 9 POT. This all
purpose component employs a nylon blade lifter that assures dependable operation. 
Also, metal and hermetically sealed enclosures and other quick disconnect CllO, 
. 187 & .250) terminations are available. Bulletin R 302. 

LATCHING (REL, RHL, RELM) SENSITIVE (RS, PEl 

i§g,I'ij,ffitM SECTION 4500 

Artisan Electronics 
(5 EASTMANS ROAD, PARSIPPANY, NEW .JERSEV 070154 

RUT RED 

hermetically sealed, plastic or metal plug enclosures; metal dust 
covers for chassis mounting; solder lug, quick disconnect and 
printed circuits board terminals and any coil voltage. Bulletin R 301. 

PI 
A power relay engineered for extra 
long I ife at loads of 25 amperes with 
DPST or DPDT contact configuration. 
Operates from any voltage to 240 
volts AC or DC. llO volts AC in 
Stock. Bulletin R 304 . 

RB 

This single pole, single throw, norm
ally closed double break (Form Y) 
is a compact, economical unit rated 
at 30 amperes at 30 VDC or ll5 VAC 
and is specifically designed for emer
gency lighting use. Available with 
dust-proof enclosure. Coil voltages to 
llO VDC or 240 VAC. Bulletin R 306. 

ACTUATORS (RC, RM) 
Mechanical latching relays mounted on a common 
plate. Either relay when momentarily energized is 
mechanically held by the other. Used for ON-OFF 
switching, power reversal and similar applications 
with either identical or different voltages for each 
coil. Model REL (open) and Model RELM (enclosed plug 
in) are capable of up to 3PDT contacts on each relay. 
Model RHL is capable of up to 6POT on one relay 
associated with a plain latching coil. Bulletin R 303. 

Model RS, a sensitive, economical relay, offers 60 
milliwatts per pole (1, 2 or 3 Form "G" available) as 
standard and to 25 mw/pole special, Model PE (plate 
circuit unit similar to RE at top) offers 125 mw/pole 
standard and to 90 special. Bulletin R 305. 

Actuators, coil and armature assembly of RE and RH 
respectively, offering life of 5 million operations at 
forces of 2 to 5 ounces on RC and'4 to 20 ounces 
on RM at a stroke of .080" depending on duty cycle 
and AC or DC operation. Coil voltages to 110 VDC or 
240 VAC. Higher forces at shorter strokes; solder 
lugs or quick disconnect termina!s available. Bulletin 
A 501. 

SOLENOIDS 

Light weight, compact so
lenoids utilize the econ· 
omical U frame design for 
both continuous and inter
mittent duty. They are 
ideal for AC (to 220V) 
and DC (to llOV) appl ica
tions in automatic equip
ment requiring up to 
twenty pounds force, such 
as vending machines, re
cording equipment and 
business machines. Can 
be furnished for high tem
perature ambients and in 
a wide range of plunger 
styles. Sufiix A denotes 
pull type, G, push type. 
Bulletin S 401. 

DSA, DSG 

Cylindrical solenoids offering close spacing and 
extra long life for both continuous and inte·rmittent 
duty, these miniature solenoids are used where 
size and forces required are less than 50 ounces. 
Their applications include data processing e~uip
ment, such as tape-fed automatic operation of 
business machines, pen-lifting duties on chart 
recorders and flag-raising on instrument panels for 
warning purposes. Operation to 125 VDC. Available 
with threaded bushing or "C" ring mounting. 
Bulletin S 402. 

eem/1969 

BRA, BRG KLA, KLG 

n. FLA 1:P. EPA 'EH 

See YELLOW SECTION for Local Offices, Phones 

FA 

Box frame solenoid specifically designed 
for efficient DC operation up to llO volts. 
Actuator forces from 7 ounces at W' 
stroke to 125 ounces seated. Intermittent 
and continuous duty forces proportionally 
less. Bulletin S 403. 
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E3 
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BABCOCK RELAYS 

BRIG, BRI7 RELAYS 

I rO max -t~o max 

t 
.410 max 

1-

BRI6 

BRI7 

BR5, BRIO RELAYS 

~ 
. 605 max 

>r 
.205 max 

BR-5 

BRIO 

2200 

Unequalled for accurate, dependable performance under widely varying load and 
environmental conditions, Babcock hermetically sealed relays are ideally suited for 
continuous-duty airborne and ground system applications. 

All relays in the Babcock line meet or exceed MIL-R-5757D and applicable sections 
of related military specifications. For complete assurance of reliable performance in 
critical applications, each relay series undergoes extensive life testing under a separate 
reliability program. First of its type in the relay industry, the Babcock program fur
nishes failure rate data guaranteeing miss-free operation within the critical parameters 
of missile usage. 

DESIGN FEATURES 

High·Flux Magnetic Design: High sensitivity 
with minimum coil power • Constant force 
across gap· High contact pressure. 
Contaminant·Free Operation: High·reliability 
series available with all-welded construction 
and activated porous glass getters. 

Hermetically Sealed Construction: Dry filled 
with 900/0 nitrogen, 10% helium, and leak 
tested to 10·Bcc /sec. 

Universal Contacts: Exclusive Babcock "uni
versal contacts" permit relay operation from 
dry circuit to rated load with the same contact 
set. 
Vibration and Shock Immunity: Balanced ar· 
mature and low-inertia components. 

HALF-SIZE CRYSTAL CAN RELAYS - Dry Circuit to 2 Amp. Series 
BR17 Latching 

Contacts: 2 amp., DPDT 0 Dry Circuit: 1 I"a @ 1 mv 0 Contact Bounce: 2 ms max. @ Max. rated 
load 0 Mil Spec: MIL-R-5757 0 Vibration: 30g, 38-2000 Hz 0 Shock: 50g, 11 ms 0 Temp. Range: 
-65'C to +125'C 0 Life: 100,000 operations, min. @ rated load, 125'C; 1,000,000 operations, min. 
@ low level, 125'C 0 Drop Out: 10% min. of max_ pull-in 0 Mounting Types: flange 0 Terminal 
Styles: plug-in, solder hook, gold-plated plug-in . 

Nominal Coil Voltage 6 VDC 12 VDC 26 VDC 48 VOC 

Pull-in Voltage 3.0 VDC 6 VDC 13 VDC 24 VDC (max.) @ 25°C 

Pull-in Voltage 
4.4 VDC S.4 VDC IS.O VDC 33 VDC (max.) @ 125'C 

Coil Res. Coil Res. Coil Res. Coil Res. 
Oper. & ±lO% ±lO% ±lO% ±lO% 

Type ReI. Time @ 25'C @ 25°C @ 25'C @ 25'C 
(max) (ohms) (ohmsl (ohms) (ohms) 

BR16 4 ms 50 190 900 2.SK 

BR17A, C, 0, E I 3 ms 50 190 900 2.SK 

r BR17B 3 ms 90 340 1500 5.0K 

NOTE, All data for BRI7 {except Type BI are far each coil separately. 

MICRO/MICROMINIATURE RELAYS - Dry Circuit to I Amp. Series 
Contacts: 1 amp.; BR5, SPDT; BRIO DPDT 0 Mil Spec: MIL-R-5757 0 Vibration: 30g, 38-3000 Hz 0 

Shock: BR5 - 125g, 11 ms; BRIO - 150g, 11 ms 0 Temp. Range: -65°C to +125°C 0 Life: 100,000 
operations, min. @ 1 amp., 125°C; 150,000 operations, min_ @ 0.5 amp_, 125°C (BRIO only) 0 

Drop Out: 10% min. of max. pull-in 0 Mounting: BR5 - slip-on tab, flange; BRIO - flange 0 

Terminal Styles: plug-in, solder hook, gold-plated plug-in (BRIO only), 1.5" printed circuit leads . 

Nominal Coil Voltage 12 VDC IS VDC 26.- VDC 

Pull-in Voltage 6.7 VDC 9.5 VDC 13 VDC (max.) @ 25'C 

Pull-in Voltage 9.5 VDC 13.5 VDC IS DC (max.) @125°C 

Coil Res. Coil Res. Coil Res. 
Ope,. & ±10% ±lO% ±lO% 

Type ReI. Time @'25°C @25°C @ 25°C 
(max) (ohms) (ohms) (ohms) 

BR-5 4 ms ' 500 I K 2K 

Nominal Coil Voltage 6 VOC 12 VOC IS VDC 
, 

26 VDC 

Pull-in Voltage 3.0 VDC 6.0 VDC 9.0 VDC 13.0 VDC (max.) @ 25°C 

Pull-in Voltage 4.4 VDC S.4 VDC 12.5 VDC IS VDC (max.) @ 125°C 

Ope,. & Coil Res. Coil Res. Coil Res. Coil Res. 
Relay Type ±lO% ±lO% ±10% ±10% 

R,:nJ~le @ 25°C @ 25'C @ 25'C @ 25°C 

BR10T, lOW 3.5 ms 90 p. 330P. 750P. 1500P. 

NOTE, BRIOT Saldered, BRIOW Welded 

See YELLOW SECTION for Local Offices, Phones eern ( 1969 



NEW BR24 RELAY 

~.515 
max. 

l ' 
.885 
max. 

i-

NEW BR26 RELAY 

" .810 '" '\. ~max.~ ~410 
max. 

~max. 

NEW BR42 RELAY 

max. 

J----

NEW BR3Q RELAY 

L 
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BABCOCK PRECISION RELA VS 

MINIATURE RELAYS - Dry Circuit to 10 Amp. Series 
AII·Welded Construction 

Contacts: 10 amp., DPDT • Mil Spec: MIL-R-5757 • Bounce Time: 2 ms max. @ rated load • 
Vibration: 20g, 38-2000 Hz • Shock: 50g, 11 ms • Temp. Range: -65°C to +125°C • Life: 100,000 
operations min. @ rated load, 125°C. Drop Out: 10% min. of max. pull-in. Mounting Types: 
flange, bracket. Terminal Styles: plug-in, solder hook, 3" printed circuit leads. 

Nominal Coil Voltage 6 VDC 12 VDC 26 VDC 

Pull-in Voltage (max.) @ 25°C 3.0 VDC 6.0 VDC 13.0 VDC 

Pull.in Voltage (max.) @ 125°C 4.6 VDC 8.3 VDC 18.0 VDC 

Ope,. & ReI. Coil Res. Coil Res. Coil Res. 
Type ± 10% @ ± 10% @ ± 10% @ 

Time {max.} 25° (ohms) 25° (ohms) 25° (ohms) 

BR24 7 ms 21 85 400 

HALF·SIZE CRYSTAL CAN RELAYS - Dry Circuit to 2 Amp. Series 
AII·Welded Construction 

Contacts: 2 amp., DPDT • Mil Spec: MIL-R-5757 • Bounce Time: 2 ms max. @ rated load • 
Vibration: 30g, 38-2000 Hz. Shock: 50g, 11 ms • Temp. Range: -65°C to +125°C • Life: 100,000 
operations min. @ rated load, 125°C. Drop Out: 10% min. of max. pull-in. Mounting Types: 
flange. Terminal Styles: plug-in. solder hook, gold-plated plug-in. 

Nominal Coil Voltage 6 VDC 12 VDC 

Pull-in Voltage (max.) @ 25°C 3.0 VDC 6.0 VDC 

Pull-in Voltage (max.) @ 125°C 4:4 VDC 8.4 VDC 

Ope,. & ReI. Coil Res. Coil Res. 
Type ± 100;.·@ ± 100;, @ 

Time (max.) 25°C (ohms) 25°C (ohms) 

BR26 4 ms 37 150 

MINIATURE RELAYS - Dry Circuit to 2 Amp. Series 
AII·Welded Construction 

26 VDC 

13.0 VDC 

18.0 VDC 

Coil Res. 
± 100;, @ 

25°C (ohms) 

700 

Contacts: 2 amp., DPDT • Mil Spec: MIL-R·5757 • Bounce Time: 2 ms max. @ 2 amps .• Vibration: 
20g, 38·2000 Hz • Shock: 50g, 11 ms • Temp. Range: -65°C to +125°C • Life: 100,000 operations 
min. @ rated load, 125°C. Drop Out: 10% min. of max. pull-in • Mounting Types: flange • 
Terminal Styles: plug·in, solder hook, 3" printed circuit leads. 

Nominal Coil Voltage 6 VDC 12 VDC 26 VDC 

Pull.in Voltage (max.) @ 25°C 3.0 VDC 6.0 VDC 13.0 VDC 

·Pull-in Voltage (max.) @ 125°C 4.4 VDC 8.4 VDC 18.0 VDC 

Ope,. & ReI. Coil Res. Coil Res. Coil Res. 
Typ.e ±10o;, @ ±100;. @ ±10% @ 

Time (max.) 25°C (ohms) 25°C (ohms) 25°C (ohms) 

BR42 5 ms :i6 140 675 

MINIATURE AIRCRAFT RELAYS - 4PDT • MIL-R-6106 
AII·Welded Construction 

115 VDC 

57.5 VDC 

79.0 VDC 

Coil Res. 
±10% @ 

25°C (ohms) 

13.2K 

Contacts: 10 amp., 4PDT • Mil Spec: MIL·R·6106 • Bounce Time: 2 ms max. @ not more than 100 
mao • Vibration: 30g, 70·3000 Hz .• Shock: 100g, 10 ms • Temp. Range: _65°C to +125°C • Life: 
1,00,000 operations min .• Mounting Types: flange •. Terminal Styles: gold·plated plug·in, solder 
hook. 

Nominal Coil Voltage 6 VDC 12 VDC 28 VDC 

Maximum Coil Voltage 8 VDC 15 VDC 29 VDC 

Pull·in Voltage (max.) @ 125°C 4.5 VDC 9.0 VDC 18.0 VDC 

Ope,. 8. Rei. Coil·Res. Coil Res. Coil Res. 
Type ±10% @ ±10"f, @ ±10% @ 

Time (~ax.l 25°C (ohms) 25°C (ohms) 25°C (ohms) 

BR30 10 m' 18 72 290 

See YELLOW SECTION for Local Offices, Phones 2201 



SECTION 4500 iMii*D,ffi@ 
BABCOCK PRECISION RELAYS 

- - - - ~ 

BR8 RElAYS 

A = .870 max 

A = .190 max 

BRI2, BR13 RElAYS 

~~~ 
1'.400 max 

A 

1 I@@lUI 
@@@@ 

BRI3 A= .900 max 
BRI2, A =. .890 max 
BRI2H,12K A= 1.270 max 

BRI3H, 13K A = 1.290 max 

BR7, BR19 RELAYS 

BR9, BR20 RELAYS 

-L. ~! .075 max1 .515 max 

T 
1 .300 max 

} 

(BR9 & BR20B only) 
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CRYSTAL CAN RELAYS - Dry Circuit to 2 Amp. Series 

Contacts: 2 amp., DPDT • Life: 100,000 operations min. @ rated load, 125°C. Bounce Time: 2 ms 
max. @ rated load. Mil Spec: MIL·R·5757 • Vibration: 30g, 38·2000 Hz • Shock: 50g, 11 ms .• 
Temp. Range: -65°C to +125'C • Drop Out: 10% min. of max. pull·in • Mounting Types: flange, 
bracket. Terminal Styles: plug-in, solder hook, 3 11 printed circuit leads. 

Nominal Coil Voltage 6 VDC 12 VDC 26.5 VDC 

Pull-in Voltoge 
3.0 VDC 6 VDC 13 VDC (max.) @ 25'C 

Pull_in Voltage 4.4 VDC 8.4 VDC 18.0 VDC (max.) @ 125°C 

Coil Res. Coil Res. Coil Res. 
Oper. & ±10% ±10"/. ±10 % 

Type ReI. Time @ 25°C @ 25'C @ 25°C 
(max) (ohms) (ohms) (ohms) 

BR8 5ms 30 120 600 

BR8HZ 
7ms 60 240 lK 

MICROMINIATURE RELAYS - Dry Circuit to 3 Amp. Series 
Non·Welded BRI2 - Welded BRI3 

115 V DC 

57.5 VDC 

79 VDC 

Coil Res. 
±10"/. 
@ 25°C 
(ohms) 

10K 

Contacts: 2 and 3 amp., DPDT • Mil Spec: MIL·R·5757 • Bounce Time: 2 ms max. @ rated load. 
Vibration: 30g, 38·2000 Hz • Shock: 50g, 11 ms • Temp. Range: -65°C to +125'C. Life: 100,000 
operations min. @ rated load, 125°C. Drop Out: 10% min. of Max. pull·in • Mounting Types: 
flange. Terminal Styles: plug·in, solder hook, 3" printed circuit leads. 

Nominal Coil Voltage 6 VDC 12 VDC 26.5 V DC 
I----PulJ_in Voltage 

3.0 VDC 6 VDC 13 VDC (max) @ 25°C 
'--Pull-in Voltage 4.4 VDC 8.4 VDC 18.0 VDC (max) @ 125°C 

Ope,. & Coil Res. Coil Res. Coil Res. 
Type ReI. Time ± 10% ± 10% ± 10% 

(max) @ 25'C @ 25"C @ 2~C 

BRI2,12P/BR1J, 5 ms 36 140 675 
BR12H/BRl JH 6 ms 85 350 1600 
BR12K/BRl JK 15 ms 220 850 4000 

Ultra·Sensitive "Tall Can" Models, BRI2H, BRI3H, (3 ampsl, BRI2K, BRI3K (2 amps) 

SUBMINIATURE RElAYS - Dry Circuit to 10 Amp. Series 
High Reliability - Non-Welded BR7 - Welded BRI9 

115 VDC 

57.5 VDC 

79 VDC 

Coil Res. 
± 10% 
@ 2SoC 

12K 
28K 
40K max. 

Contacts: 10 amp., BR7X/BR19X; 5 amp., BR7Y/BR19Y; DPDT • Mil Spec: MIL·R·5757 • Vibration: 
30g, 38·2000 Hz • Shock: 50g, 11 ms • Temp. Range: -65'C to +125"C • life: 100,000 operations 
min. @ rated load, 125'C • Bounce Time: 2 ms max. @ rated load. Drop Out: 10% min. of max. 
pull·in • Mounting Types: flange, bracket. Terminal Styles: plug·in, solder hook, 3" printed circuit 
leads. 

Nominal Coil Voltage 6 V DC 12 V DC 26.5 V DC 115 V AC, AF 

Pull-in Voltage (max.)@25°C 3.0 VDC 6 VDC 13 VDC 57.5 VAC 

Pull-in Voltage (max.)@125°C 4.4 VDC 8.4 VDC 18.0 VDC 79 VDC 

Ope,. " Coil Res. Coil Res. Coil Res. Coil Res. 
ReI. Time ±IO% ±IO% .±IO% ±10% 

Type 
(max) 

@25'C @25'C @2S'C @25°C 
(ohms) (ohm.) (ohms) AF (ohms) 

BR7X/BRI9X 7 ms 16 65 300 lAK AC 

BR7Y /BR19Y 8.5 ms 50 190 900 3.8K AC 

MAGNETIC LATCHING RElAYS - Dry Circuit to 10 Amp. Series 
Non-Welded BR9 - Welded BR20 

Contacts: 10 amp., DPDT • Mil Spec: MIL·R·5757 • Vibration: 30g, 38·2000 Hz. Shock: 50g, 11 ms 
• Temp. Range: -65°C to +125°C • Bounce Time: 2 ms max. @ rated load. Life: 100,000 opera· 
tions min. @ rated load, 125'C • Mounting Types: bracket, flange. Terminal Styles: plug·in, solder 
hook, 3''' printed circuit leads. 

Nominal Coil Voltage 6 V DC 12 V DC 26.5 V DC 115 V DC 

Latch/Reset Volt.(max.)@25'C 3.0 VDC 6 VDC 13 VDC 57.5 VDC 

Latch/Reset Volt.(mox.)@125°C 4.4 VDC 8.4 VDC 18.0 VDC 79 VDC 

Type ,Ope,. Coil Res. Coil Res. Coil Res. Coil Res. 
Time ±10"/. Q ±10"/. Q ±10% Q ±10"/. Q 

(max) @25'C @25'C @25'C @25°C 

BR9AX 
lOms * 30 120 600 10.000 BR20AX 

BR9BX, BR20BX lOms 65 250 1200 20,000 

Note: All data for BR9 & BR20 (except Type B) are for each coil separately. 
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BABCOCK PRECISION RELAYS 

BR14, BR18 RELAYS 

BW-2 

@@o@ 
@@@@ 
@@ @ 
@@@@ 

IBRI8 onlyi IBRI4 & BRIBB onlYi 

BW SERIES 

1_ 1.234 __ \ 
jmax 

'T 
2.469 

BW-~ 

r-t5/Bmox 

T~ '1-. 2)j •. ~ 
% --+ . 
% 

-..i.. 

2-7/64 max 
I BW-S 

_t_ 

4PDT RElAYS - Dry Circuit to 10 Amp. Series 
Non-Latching BRl4 - Latching BRl8 

Contacts: 10 amp., 4PDT. Coil Operations: DC·60 and 400 Hz; AC-available • Mil Spec: MIL·R·5757 
• Vibration: 30g, 38·2000 Hz. Shock: 50g, 11 ms • Temp. Range: -65'C to +125'C • Ufe: 100,000 
operations min. @ rated load, 125°C. Bounce Time: 2 ms max. @ rated load. Drop Out: 10% min. 
of max. pull·in (BR14 only) • Mounting Types: 4·hole bracket. Terminal Style.s: plug·in, solder hook. 

Nominal Coil Voltage 6 VDC 12 VDC 26 VDC 

Pull-in Voltage 3.0 VDC 6 VDC 13 VDC (max.) @ 25 0 C 

Pull-in Voltage 4.4 VDC B.4 VDC IB.O VDC (max.' @ 125°C 

Ope,. & Coil Res. Coil Res, Coil Res. 
Type R,~J~r~ ±10o;. ±10o;. ±10-;' 

@ 25°C @ 25°C @ 25°C 

BR14Y 8.5 ms 22 85 400 

BR14W 8.5 ms 16 65 300 

BR14X 7.5ms 8 32 150 
BR1SAX, lOms 15 60 300 

BR1SBX lOms 37 125 600 

NOTE: All data for BR18 (except Type A) are for each coil separately. 

MERCURY-WETTED CONTACT RELAYS 
Form "e" Non-Bridging 

Coil Resistance (ohms) 

Maximum power dissipation 
@ 35"C (watts) 

Contacts 

BW-2 

2 thru 25K 

2.0 

1 form C; SPDT 

aW-3 

275 thru 14K 

1.5 

1 form C: SPOT 

115 VDC 

57.5 VDC 

79 VDC 

Coil Res. 
±10o;. 

@ 25°C 

7000 

5500 

2750 
5K 

10K 

BW-4 

65 thru 24K 

1.0 

1 form C; SPOT 

Contact rating 
Ampe~s (max) 
Volts (max) 

(break-before-rna ke) (brea k -before-make) (break-before-make) 

Va (max) with contact 
protection 

Adjustment 

Single side stable* 

Must operate power 
(MiI~. Sensitivity) 

Must release power 

Bi-stableU 

2.0 
500 

100,0 

3.7 mW 

.1 mW 

--:-1.2 mW 

2.0 2.0 
500 500 

100,0 100.0 

6.3 mW 20 mW 

2 mW BmW 

=-.2.0 mW 16 mW 

115 VAC. AF 

57.5 VAC 

79 VAC 

Coil Res. 
±10% 

@ 25°C 

1500AC 

1300 AC 

650AC 
~ 

-

BW-5 

115 thru 1950 

1.7 

1 form C; SPOT 
(break-before-make) 

2.0 

500 

100.0 

20mW 

.8 rnW 

1-6 mW Must release power 

Chopper adjustment Relays are adjusterl to follow 60 Hz sinusOidal AC current with approximately equal dwell 
on the fixed contacts_ Available on models BW-2 and BW·3 only. 

Contact resistance 
Typical (milliohmsJ 
Maximum (milli:1hms) 

Dielectric strength 

Insulation Resistance~, " 

Coil temperature rise per 
watt of power dissipation 

25 
40 

1000 volts RMS 

to,OOO MI! min 

15°C 

25 
40 

1000 volts RMS 

10,000 M~l min 

20ac 

25 25 
40 40 

1000 volts RMS 1000 volts RMS 

10,000 Mn min 10,000 MIl min 

40'"C 40°C 

*The pennallt'lll m,\! .. '1l('b nn' adjnslt>d so 111>11 tlw rd>ly wlll H,j(,,\.\, l"l"'U ~*T1H' l)('nOl,1\1<'ut n1<\l!lwb ;lIT ,,(1)\\,((,(\ to hold thl' ;nln"III\"( ill th,· pw,i-
its front Whl'll the eurrc·nt thf()\\gh it~ is Jl',luC{',1 to It'"~ lion to "hl<'h it was 1,1'\ ulwrat<'[l \lntil sllffi"j(mt eurn'n\ pf opposite 

•• OSpeciaIOrder 

Write today for detailed information describing Babcock precision relays. 

BABCOCK RELAYS· A DIVISION OF BABCOCK ELECTRONICS CORPORATION 
3501 HARBOR BLVD., COSTA MESA, CALIF .• 540·1234 

eem 11969 See YELLOW SECTION for Local Offices, Phones 2203 
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General Purpose And Medium Power Relays 
The quality control and value engineering behind Eagle 
relays are your assurance of reliability and maximum life 
expectancy. Their operating characteristics exceed those of 
other relays in their class. Many options are available in 
contact materials, ratings, coils, and electrical characteris
tics within the .economical area of standard, catalog items. 
In addition, Eagle can fulfill special requirements. Besides 

•...•. ~u" ... 
'. 

r 

Type and Description 

20AA Economy Open Type 
for AC, DC, and Plate 
Circuit 

20BA Economy Open Type 
Sensitive Plate Circuit 

22AP Enclosed Plug·ln 
with 8 and 11 pins for 
AC, DC, and Plate Circuit 

25AA Open Type 
for AC, DC, and Plate Circuit 

25AB Open Type 
Printed Circuit for 
AC, DC, and Plate Circuit 

25BL Dual Latcher 
for AC, DC 

25PD Medium Power 
25 Amp Double Break 
for AC, DC 

25PS Medium Power 
20 Amp for 
AC, DC 

LA 57 Power Relay. 
Ideal for Tungsten 
Lamploads. 

Contact 
Arrangement 

SPDT 
DPDT 
3PDT 

SPDT 

SPOT 
DPDT 

(8 pin) 
3PDT 

(11 pin) 

SPDT 
DPDT 
3PDT 

SPDT 
DPDT 
3PDT 

2PDT 
4PDT 
6PDT 

SPST·NO·DB 

SPDT 

DPDT 
Double 
Break 

standard slotted solder lug terminals, printed circuit and 
~1G" disconnect terminals are available. Contacts on the 
general purpose and medium power relays are silver cad
mium oxide; all 5 Amp and 10 Amp contacts ate gold 
flashed. Dust covers and hermetic sealing are available for 
all units. Write for your copy of complete, new 16-page, 
color relay catalog. 

Contact 
Rating 

5A and lOA 
@ 115 Vac 

5A @ 115 Vac 

5A and lOA 
@ 115 Vac 

5A and lOA 
@ 115 Vac 

5A·lj" HP 10A·V. HP 
@ 115 VAC @ 115 Vac 

V. HP V, HP 
@ 230 Vac @ 230 Vac I 

5A and lOA 
@ 115 Vac 

5A·lj" HP 10A·V. HP 
@ 115 Vac @ 115 Vac 

V. HP 'h HP 
@ 230 Vac @ 230 Vac 

SA and lOA 
@ 115 Vac 

15A @ 115/230 Vac 
25A @ 1151230 Vac 

IY, HP @ 
115/230 Vac 

20A @ 115/230 Vac 
I HP @ 1151230 

Vac 

15A 
Tungsten Lampload 
@ 120 VAC 240 A 

in rush 
50 A Res @ 120 VAC 
30 A Res @ 240 VAC 

Size and 
Weight 

1%" X·J7/J2" x 1 1//' 

2 ounces 

17/ s" x 15/ 16 " X 1 1/2" 

2 ounces 

IYs" x 21/8" X 13/s" 

3 ounces 

178" x 1'%/' x 1112" 

2 ounces 

2 7/ 32 " x 19/ 32 " X 11/:," 

2 ounces 

27/8" x 21/4" x 1 1/2" 

4.5 ounces 

23/ 32 " X 19/ 32 " X 127/32 

2% ounces 

21/~" x 1%/' X 113/ 16 

3 ounces 

3'14" X 15/a" x 21/4" 

12 ounces 

Pull· In Drop·Out 
s.peed Speed 

22 ms avr. 12 ms avr. 

22 ms avr. 12 ms avr. 

22 ms avr. 12 ms avr. 

22 ms avr. 12 ms avr. 

22 ms avr. 12 ms avr. 

50 ms max. 30 ms max. 

50 ms max'. 30 ms max. 

14 ms 16 ms 

NOTE: Over 3,000 types of General Purpose and Medium Relays are available from basic 
components. For complete description and specifications, write to Eagle Signal Division, 
E. W. Bliss Company, Federal Street, Davenport, Iowa. GJ§ Eagle Signal Division 

E.W. Bliss Company 
" A GULF t WESTERN COMPANY 

2204 See YELLOW SECTION for Local Offices, Phones eem /1969 



Automatic 
Controls 

Contact Material 
Maximum Voltage (Volts) 
Maximum Current 

Maximum Power (Watts, DC) 
Resistive or properly suppressed 
(VA, AC) 

Maximum Resistance 
Initial 
End-af-life 

Peak Breakdown Voltage 
Life & Reliability 

CONTACT RATINGS 
FORMA&B 
Rhodium 
50 VOC, 150 VAC 
Switch, .375 amp 
Carry, 2.5 amps 
6 watts 

10 VA 

100 milliohms 
2 ohms 
300 volts 

'%iib,'. SECTION 4500 

MINIATURE REED RELAYS 

FORM C 
Rhodium 
30 VDC 
.100 amp 

3 watts 

150 milliohms 
2 ohms 
2S0 volts 

Speed 

OPERATING PARAMETERS 
Depending upon sensitivity 
selected and number of 
poles, the speed of minia
tUre size relays is from 1 
msec to 21/2 msec, includ
ing contact bounce and coil 
time. 

Insulation Resistance 
Coil to ground 50 megohms (min) 

500 megohms (min) 

-50°C to +10SoC 

Coil to contact 
Temperature Range 

Vibration 
At Rated Load 
Dry Circuit 

20 X 10' operations 20 x 106 operations 
lOG @ 2000 cycles/sec 
(open or closed) 

500 x 106 operations sao x 106 operations Shock 15G (min) 
More sensitive coils are available 3v and 48v coils are also available. 

COIL DATA-941-947 WIRING DIAGRAMS 

.,oo~C~~1 
.100 

~/~IC~ltoo 

Other coils available for reduced costs: 
1 Pole 2 Pole 3 Pole 

6V 225 Ohms 210 Ohms 90 Ohms 
350 425 140 

~---900·------856------350 

1400 1300 550 
24V 3600 3400-----1400----

5600 5200 2200 

COIL DATA - 942-948 WIRING DIAGRAMS 

--k r~=;-------' 
-'1'- ----------<t----<> 

----------<t----<> 
----------<t----<> 
----------<t----<> 

Automatic Controls 
Division 

COOK ELECTRIC 

_----;==--.:.::Part Numbers Must Must 
_____ OP~~ _____ ~apsulate~ __ Rated Operate Max. Release Nom. 

Form A Form e Form A Form e VOe VDC! VOC VOe! MA 

1 POLE 

941-0101 941-3101 947-0101 947-3101 6 4.8 12 0.5 11 
941-0102 941-3101 947-0101 947-3102 12 9.6 24 1.0 5.5 
941-0103 941-3103 947-0103 947-3103 24 19.2 48 2.0 2.7 

2 POLES 

941-0201 941-3201 947-0201 947-3101 6 4.8 12 0.5 11 
94[.0202 941·3202 947-0202 947-3102 12 9.6 24 1.0 5.5 
941-0203 941-3203 947-0203 947-3103 24 19.2 48 2.0 2.7 

4 POLES 

941-0401 941-3401 947-0401 947-3101 6 4.8 12 0.5 27 
941-0402 941-3402 947-0402 947-3102 12 9.6 24 1.0 13 
941-0403 941-3403 947-0403 947-3103 24 19.2 48 2.0 6.5 

1 FORM B 

941-2201 947-2201 6 4.8 10.5 0.5 18 
941-2201 947-2101 12 9.6 21.0 1.0 9 
941-2203 947-1203 24 19.2 42.0 2.0 4.5 

**Caution: Coil voltages in excess of the specified maximum voltages may 
reclosure of contacts. 

Resist~ 
ance 

Ohms! 

550 
2200 
8800 

550 
2200 
8800 

225 
900 

3600 

325 
1300 
5200 

cause 

Many contact combinations are possible combining form A, S, and C, contacts in one 
relay. While no such combinations are shown in this bulletin, they are readily avail· 
able. Your inquiry is welcomed. 

Part Numbers Rated 
----,o"'pc::en,:-:."--" Enc-apsul~ VDe 

Must 
Operate 
VOe! 

Max. 
vOC 

Must Resis-
Release Nom. tance 

942-0101 948-0101 
942-0102 948-0102 
941-0103 948-0103 

942-0201 948-0101 
942-0201 948-0202 
942-0103 948-0203 

941-0401 948-0401 
942-0401 948-0402 
942-0403 948-0403 

t Va lues shown measure at 2SoC. 
CONTACT RATINGS 
Contact Material 
Maximum Voltage (Volts) 
Maximum Current 

Maximum Power (Watts, DC) 
Resistive or properly suppressed 
(VA, AC) 

Maximum Resistance 
Initial 
End·of·life 

Peak Breakdown Voltage 
Life & Reliability 

Aat Rated Load 
Dry Circuit 

6 
11 
14 

1 POLE- FORM 
4.8 
9.6 

19.1 

12 
14 
48 

VOe! MA 

A 
0.5 
1.0 
2.0 

2 POLES - FORM A 

6 
12 
24 

4.8 
9.6 

19.2 

11 
24 
48 

0.5 15 
1.0 7.5 
2.0 3.7 

4 POLES - FORM A 

6 
12 
14 

4.8 
9.6 

19.1 

FORM A & B 
Rhodium 

12 
24 
48 

150 VDC, 250 VAC 
Switch, 1.0 amps 
Carry, 6 amps 
2S watts 

40 VA 

50 milliohms 
2 ohms 
500 volts 

0.5 14 
1.0 11 
2.0 6 

FORM C 
Rhodium 
250 VDC 
.2S0 amps 
2.5 amps 
10.0 waHs 

5.0 VA 

200 mi11iohms 
2 ohms 
sao ohms 

Ohms! 

750 
3000 
7500 

400 
1600 
6400 

250 
1000 
4000 

20 x 106 operations 5 x 106 operations 
sao x 106 operations 500 x 106 operations 

OPERATING PARAMETERS 
Speed 

Insulation ReSistance 
Coil to ground 
Coil to contact 

Temperature Range 
Vibration 

Depending 'upon sensitivity selected and num· 
ber of poles, the speed for standard size reo 
lays is from 21/2 msec to 6 msec, including 
contact bounce and coil time. 

100 megohms (min) 
1000 megohms (min) 
- 50°C to + 105°C 

200 East Daniels Rd .• Palatine, III. 60067 • 312/359-2100 
Shock 

lOG @ 10-55 cycles/sec 
(open or closed) 
15G (min) 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2205 
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Automatic 
Controls INDUSTRIAL RELAYS 

ADVANCED DESIGN, FOUR POLE DOUBLE THROW CONTACT WITH FULL 10 
AMP CAPACITY 000 REQUIRES 113 LESS VOLUME, 20% LESS MOUNTING SPACE 

TYPE 811 
GENERAL PURPOSE 

This precisely engineered relay offers you the 
advantage of a four pole, double throw con
tact arrangement with full 10 ampere capacity 
in a dust type enclosure, 

Quick disconnect terminals, .110 inches, are 
standard and a mating socket is also available 
for plug-in applications_ 

A manual operator mounted in the cover is 
an optional feature for those interested in 
trouble shooting circuits by means of contact 
closure: A pilot light can be supplied to indi
cate power to the relay coil. 

Adequate spacing: 1/8 inch through air and 
1/4 inch over the surface is provided to meet 
all UL and CSA requirements for 150 volt ap
plications_ (UL Iisted_ File No. E 43328). 

TYPE 815 
MECHANICAL LATCH RELAY 

Another unique relay development from Cook 
Electric, combining maximum efficiency with 
new economy PLUS ... the new mechanical 
latch system which provides a continual locked
in power source without constant control 
power. 

No overlap of contacts ••. all contacts ac
tuated by single armature; Lexan latch pawl 
gives 20 million operations minimum; Both 
operate and reset coils have separate termina· 
tion for ease of -circuit design; Mounting 
through chassis cut out, brackets or socket; 
Quick connect terminals are standard; Four 
pole, double throw contact with full 10 am· 
pere capacity. 

The most practical applications for the 
mechanical latch relay are as a memory device 
to monitor circuit functions, and as a process 
control device applied to a sequence of events, 

SPECIFICATIONS 
LIFE 

TYPE 818 
ADJUSTABLE TIME DELAY 

The addition of a solid state timing module 
into the widely acclaimed Cook Electric 811 
relay package yields an outstanding time delay 
relay-Type 818-to round out a distinguished 
family of industrial, dust-cover, plug-in relays. 

Cook Electric's new adjustable time delay 
relay comes ,in three timing ranges, to meet 
your specific applications, 

Adjustment (Part Nos.) 
Timing Range Knob Scw'driver 

I. 0.2 - 2.2 seconds 818{)001 818-0006 
2.0 - 22_0 seconds 818-0002 818-0007 

20_0 - 200.0 seconds 818-0003 818-0008 

These units have built-in transient protection 
which are good for 1000 volt AC peak for a 
duration of '/2 cycle (60 CPS), and a mechanical 
life of 20 million operations at no load. 
COIL DATA Coi I Current - lOMA during timing 

45MA after timing 
Repeat Accura.cy ±3% 

WEIGHT CONTACT ARRANGEMENT 
4 Pole double throw 

CONTACT RATING 

CO·IL POWER 
811 
3.3 VA AC - 1.5 watts D.C. 

815 

Mechanical-20,000.000 operations 
Electrical -500,000 at 10 amps, 

811 815 818 
5 oz. 6.50z_ 7.5 oz. 

10 Amp @ 120 VAC Resistive 
CONTACT MATERIAL 

Silver cadmium oxide 
COILS 

Available for 6, 12,24,48 and 120V 
60 Hz or DC (240 VAC - 811 only) 
Type 818 - 115 VAC only 
Epoxv encapsulated 

3VAAC - 1.5 watts D.C.-Operate 
5 VA AC - 2.3 watts D.C.-Release 

OPERATING VOLTAGE 
Both AC and DC coils will withstand 
110% rated voltage continuously, 
AC picks up 85% of nominal or 
less. DC picks up 80% of nominal 
or less 

OPERATE & RELEASE· TIME 
15 milli-seconds nominal 

120V AC resistive 
ENCLOSURE 
Clear polycarbonate dust cover 

AMBIENT 
-20°C to 60°C 

DIELECTRIC 
1500V RMS 

SIZE 
Overall-Approximately 1%"x2U.'x 

2)-1'0" (Depending on model) 

COIL AND OPERATING CHARACTERISTICS-TYPE 811 AND 815. 

MOUNTING 
·Plug-in or panel 

RECEPTACLES 
Contacts-AMP PIN 61078-1 
Coils-AMP PIN 60527-1 

SOCKETS 
PIN 960·0500 
PIN 960-0700 

DC Operation - Continuous Duty AC (60 Hz) - Continuous Duty 
-_. 111 lCiif1""- 815 Oper. & Reset Coil 811·815 Operate COil--- 815 Reset Coil 

Part Numb ers Coil ciOii- ---- CoiT --- Coil 
DC Operation Resistance Nominal Resistance Nominal Nominal Resistance Nominal Resistance 

Nominal (Ohms) Coil (Ohms) Coil Coil (Ohms) Impedance (Ohms) 
Coil ±10%@ Current ±10%@ Current Current ±10%@ @l 60Hz ±10%@ 

811 815 Voltage 20'C (MA) 20'C (MA) (MA) 20'C (Ohms) 20'C 
811-0001 815-0001 6 24 250 16 375 560 2.5 10.7 2.5 

r11-0003 815-0003 12 96 125 64 187 280 10 43 10 
811-0005 815-0005 24 385 62.5 256 93 140 40 172 40 
811-0007 815-0007 48 1550 31 1000 48 70 160 688 160 
811-0009 815-0009 120 9600 12.5 6400 18.7 28 1000 4300 1000 

240' 14 4000 17200 4000 

960·0500 

SOCKET 
The molded self-extinguishing nylon 
socket is easily attached to a mount
ing bar or a panel cut-out. Two #8 
screws are used for mounting in 
either case, Pre-terminated wires 
are brought to the socket and easily 
inserted into the housing. These may 
be easily removed with a simple tool 
if a wiring change is required, either 
during assembly or in the field. The 
relay is inserted or removed without 
disturbing the wiring. 

PIN 960-0507 PIN 960·0508 PIN 960·0509 

The relay is engaged by the walls 
of the housing, making the relay 
secure-no chance for it to "wobble" 
out due to normal vibration, No extra 
clamping devices are required. 

MOUNTING 
The 811 relay may be mounted directly to the panel by either a mounting 
bracket or socket. Wire wrap, termi point and printed CIrcuit terminals also 
available. 

Automatic Controls 
Division 

COOK ELECTRIC 

200 East Daniels Rd .• Palatine, III. 60067 • 312/359-2100 

2206 See YELLOW SECTION for Local Offices, Phones 

Part Numbers 
Nominal- Nominal AC Operation 

Impedance Coil 
@ 60Hz Current 
(Ohms) (MA) 811 815 

7.2 840 811-0011 815-0011 
28.6 420 811-0013 

815-0013 1 114 210 811-0015 815-0015 
456 105 811-0017 815-0017 

2855 42 811-0019 815-0019 
11400 21 811-0021 815-0021 

FRONT CONNECTED 
SCREW TERMINAL 

·SOCKET 

FEATURES 
o Nylon Construction (prevents break-

age) 
o Captive Pressure Plates 
o Wiring without removal of Relay 
o All Wiring remains on one plane 
o Continuous end·to-end mounting 
o Accommodates up to two #14 wires 

per terminal 
• One socket accommodates a whole 

family of Automatic Controls Relays 

eem /1969 
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Automatic 
Controls INDUSTRIAL RELAYS 

NEW INDUSTRIAL RELAYS from COOK 

TYPE 880 
General Purpose Relay 

3PDT, 10 Amp Contacts 

TYPE 886 
Time Delay Relay 

Fixed or Adjustable 

TYPE 821-822 
Series Sensitive Relay 
20 MW-SPDT, DPDT 
AC and DC Coi Is 

MICROPOISE INDUSTRIAL RELAYS - TELEPHONE & MILITARY TYPE RELAYS 

The Micropoise line of relays brings you the ultimate in packaging density, contact 
reliability and minimum coil power requirements. Available in two, four, six and 
twelve pole double throw configurations, the Micropoise line offers the design 
engineer the right relay for any application demanding adherence to MIL-R-5757. 

A simple efficient solenoid motion actuates the armature without rotating parts, 
fragile glass bead insulators or overstressed spring members. Direct linear con
tact motion makes wider contact gaps and more wipe possible. 

Coils are hermetically sealed from all other parts of the relay where inter
mediate current and low level current requirements exist. 

Standard contact material is palladium for general purpose 2 ampere switching 
circuit applications. For intermediate current through full load (2 ampere @ 
2BVDC) a contact material of palladium with a gold alloy overlay is standard. Gold 
alloy (68% Au/26% Ag/6% Pt) contacts are used for dry circuit conditions. 

For nominal coil voltage of 26.5VDC all relays are adjusted to pick-up at 14VDC 
maximum at 20°C, assuring operation within specifications at -65°C and 125'C. 
By standardizing on these five basic types, all with three distinct contact ratings, 
it is possible to offer shorter lead times and lower costs. All relays are available 
with other coil ratings, mounting methods and plug-in configurations. 

STANDARD COil DATA 
Contact Contact' Nominal Coil' 

Micropoise Cook Arrange. Rating Coil Resis- Diam. Height 
Type PIN ment Resistive Voltage DC tance Max. Max. 

721-0101 2PDT H 26.5 400 .635 1.260 
LA-2 721-0102 2PDT M 26.5 400 .635 1.260 

721-0103 2PDT L 26.5 400 .635 1.260 
722-0001 4PDT H 26.5 300 1.015 1.010 

LB-4 722-0002 4PDT M 26.5 300 1.015 1.010 
722-0003 4PDT L 26.5 300 1.015 1.010 
723-0101 4PDT 3 26.5 260 1.200 .950 

LC-4 723-0102 4PDT M 26.5 260 1.200 .950 
723-0103 4PDT L 26.5 260 1.200 .950 
725-0101 6PDT H 26.5 260 1.200 .950 

LC-6 725-0102 6PDT M 26.5 260 1.200 .950 
725-0103 6PDT L 26.5 260 1.200' .950 
726-0001 12PDT H 26.5 190 1.200 1.165 

LC-12 726-0002 12PDT M 26.5 190 1.200 1.165 
726-0003 12PDT L 26.5 190 1.200 1.165 

1. H -2A (a), 28VDC 
M-10-l to 0.3A (a), 28VDC-Hermetically sealed coils 
L-10-' to 10- 'A (a), < 0.050VDC- 2. Coil resistance ='=10% at 20DC 

Hermetically sealed coils 3. 3A (ai, 28VDC 

Automatic Controls 
DIVision 

COOK ELECTRIC 

200 East Daniels Rd .• Palatine, 111,60067 • 3121359-2100 

MOUNTINGS 
Various types of mounting arrangements 
can be adapted to any of the Micropoise 
relays. Send us your requirements and a 
prompt quotation will be forwarded to you. 

Mating Socket 
Mfg. PIN 

Amphenol 77 -854 
Armel HR Series 
Armel HRW Series 

HEADERS 

Micropoise Type 
LC 
LB 
LA 

Headers, potted with epoxy resi n, can be 
supplied with leads number coded and cut 
to length. 

SPECIAL COilS 

Various wi Is have been designed to meet 
circuit requirements. Some of these are 
listed below. If you have other specifica
tions, a design can be generated to satisfy 
your needs. 

Volts DC Resistance Micropoise Type Height Max. 

12 75 LC-6 .950 
110 7000 LC-6 1.200 
26.5 400 LC-6 1.200 

26.5 280 LA-2 1.045 

eem 11969 See YELLOW SECTION for Local Offices, Phones 2207 
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C. P. CLARE & CO. 
3101 PRATT BOULEVARD, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262·7700 

MERCURY-WETTED CONTACT RELAYS 

Input analog switching, output power conversion switching, solid state input and output buffering. 
• Life: 22 x 109 operations. 
• Low, constant contact resistance. 

• Versatile contact load capabilities ... low level 
to 250 va. 

• No contact bounce. 
• High power gain ... lip to 5,000 with no noise 

sensitivity. 
• Switching speeds as fast as 1 millisecond. • Wide range of sensitivities: 2.0 mw to 550 mw. 

TYPE HG l·FORM 0 CONTACT (SPOT BRIOGING) 5A, 500 V. MAX: 

Nominal Base Must Opreate Must Release Must Operate Maximum 
Clare Resistance Figure Current Current Voltage Voltage 

Part Number (Ohms) (Next Page) (ma·dc) (ma-de) (vdc) (vdc) 

HG·l00l 2500 1 10 4.4 28 87 
HG·l002 4000 1 7.5 3.3 33 110 
HG-l 003 {Wdg.l 700 2 32 14 25 46 

Wdg.2 3300 2 13 4.9 47 99 
HG·l004 700 1 19 8.3 15 45 
HG-l0ll 11000 1 5.0 2.2 61 180 
HG-l012 130 4 37 16 5.4 20 
HG-l017 4000 4 7.5 3.3 33 110 
HG-l019 40 4 67 30 2.9 11 
HG·l026 500 1 20 8.7 11 39 
HG-l043 1000 1 15 6.6 17 55 

TYPE HG 2A 2-FORM 0 CONTACTS (OPOT BRIOGING) 5A., 500 V. MAX: 

HG2A-l00l 5000 2Al 11 4.7 62 142 
HG2A-l002 700 2A2 31 13 24 53 

" HGSA-l003 315 2A2 44 19 15 36 
HG2A-l004 5000 2A2 11 4.7 62 142 
HG2A-l013 10000 2A2 8.6 3.6 94 200 
HG2A-l015 1250 2A2 22 9.3 30 71 

TYPE HG 3A 3·FORM 0 CONTACTS (3POT BRIDGING) 5A.,500 V. MAX_* 

HG3A-l003 5000 3Al 11 4.7 62 142 
HG3A-l004 315 3Al 44 19 15 36 
HG3A-l006 500 3Al 35 15 19 45 
HG3A-l008 1250 3Al 22 9.3 30 71 

TYPE HG4A 4·FORM 0 CONTACTS (4PDT BRIDGING) 5A., 500 V. MAX: 

HG4A-l006 10000 4Al 8.6 3.7 94 200 
HG4A·l007 1400 4Al 23 9.9 35 75 
HG4A-l0ll 390 4Al 42 18 18 40 

* 250 VA max. With required contact protection All values at 25 0 C. ReSistance values ±100/0. 

TYPE HGS l·FORM D CONTACT (SPOT BRIDGING) 2A., 500 V. MAX:' 
(Higher Speed, Greater Sensitivity than Type HG) 

SINGLE SIDE STABLE 

HGS-l005 4000 SI 1.25 0.25 5.5 
HGS·1006 2500 SI 1.4 0.17 3.9 
HGS-l009 600 SI 2.9 0.69 1.9 
HGS-l014 1000 SI 2.2 0.38 2.4 
HGS-l016 7000 SI 0.87 0.14 6.7 
HGS-l017 11000 SI 0.72 0.12 8.7 
HGS-l018 500 SI 2.9 0.50 1.6 
HGS-l048 4000 S4 2.0 1.0 8.8 
HGS-5015'" 1000 SI 2.2 0.38 2.4 
HGS-5016'" 25000 SI 0.52 0.09 14.3 

BI·STABLE DOUBLE WOUND COIL 

HGS-l019 1100/1100 S3 ±1.8-1.8 - ±2.2 -2.2 
HGS-5002 135/135 S3 ±4.5 -4.5 - ±.67 - .67 
HGS-5013 1100/1100 S3 + 1.8 -1.8 - +2.2 -2.2 

CHOPPER 

HGS-l004 600 SI 6.3 vac-rms I 
•• 100 VA with required contact protect. All values at +250 C. Resistances ±100/0 . 
••• Form C contact action. 

90 
70 
34 
44 

118 
148 
31 
90 
44 

224 

47 - 47 
47 - 47 
47 - 47 

J 

TYPE HG 

TYPE HG 
Octal Plug T 

2.636" 

I 

~1.l05'~ 

TYPE HG2A & HG3A 

TYPE HG2A T 
& HG3A 
HG2A Octal Plug 
HG3A ll-Pin 
Octa I style pi ug. 

30/64" 
MAX. 

~ 

1-"1%"1 

TYPE HG4A 

TYPE HG4A 1 
14 or 20 Pin 
glass-to-metal 
plug. 

1--1 ')f," --l 
I MAX. I 

TYPE HGS 

TYPE HGS T 
Octal Plug. " 

"3.225" 
MAX. 

1 

I- 1.234" MAX . ...! 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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Clare Mercury-Wetted Contact Relays for PC Board G· 
Clare 

., 
I SINGLE SIDE STABLE 

HGSM-IOOI 1425 Single Wound 8.3 1.4 
HGSM-IOO2 940 Single Wound 10.1 1.7 --
HGSM-IOO3 2400 Single Wound 7.35 1.2 
HGSM-IOO5 65 , Single Wound 37.4 6.2 
HGSM-IOO9 I 275 Single Wound 17.0 2.8 
HGSM-IOIO 450 Single Wound 12.9 2.1 
HGSM-IOII 675 I Single Wound 11.6 1.9 
HGSM-5001 1425 i Single Wound 8.3 1.4 
HGSM-5002 1950 Single Wound 7.5 1.2 
HGSM-5010 675 Single Wound 11.6 1.9 
HGSM-5011 940 Single Wound 10.1 1.7 

! BISTABLE -
I #1 1100 ! I 

±7.25 

I HGSM-IOIS 
I 

#2 1100 Double Wound ±5.7 -
I HGSM-5003 ~1100 Double Wound 

±7.25 
#2 -TiOQ ±5.7 -

L #1 4~~ ±7.8 
HGSM-5020 #2 460 Double Wound ±7.8 -

TWO CAPSULE SINGLE SIDE STABLE 
HGS2M-500S 500 I Single Wound I 18.3 ~ 1.8 

TYPE HGSR: HORM D CONTACT (SPDT BRIDGING) 2A., 500 V. 
MAX. IN 10,000** SERIES OR l·FORM C CONTACT (SPOT NON· 
BRIDGING) 2A., 500 V. MAX." IN 50,000 SERIES. 

~INGLE SIDE STABLE 
I HGSR·III11LOO 185 Single Wound 14 

HGSR·11111 POD 680 Single Wound 7.5 
! HGSR·llll1TOO 2650 Single Wound 3.8 

HGSR·lllllWOO 9850 I Single Wound 2.1 
I HGSR-51111 LOO 185 Single Wound 14 

HGSR-51111 POD 680 Single Wound i 7.5 
HGSR-51111TOO , r--- 2650 Single Wound 3.8 
HGSR-51111WOO 9850 Single Wound 2.1 

rBI-STABLE DOUBLE WOUND COIL 
HGSR-12112POO 340/340 Double Wound ±7.5 
HGSR-12112WOO 4500/4500 Double Wound ±2.1 
HGSR·52112POO 340/340 Double Wound ±7.5 
HGSR·52112WOO 4500/4500 Double Wound ±2.l 

-r 3.24 
1.5 
.83 
.43 

3.24 
1.6 

.83 

.43 

-
-
-

-

13 
10.5 
20.6 
2.7 

I 5.2 
6.4 
8.6 

13 
I 17.6 

8.6 
10.5 

±8.77 
±6.9 

±8.77 
±6.9 

±3.95 
±3.95 

10 

2.90 
5.7 

11 

21 
2.90 
5.7 

11 

21 

2.8 
11.0 
2.8 

i 11.0 

53.4 
43.3 
69.2 
11.4 
23.4 
30.0 
36.7 
53.4 
62.4 
36,7 
43.3 

I 46.9 
46.9 

46.9 
46.9 

i 30.3 
30.3 

r 38.7 

18 
35 
68 

125 
18 
35 
68 

125 

24 
89 
24 
89 

I 
I 

-I 
I 
I 

I 

HGSM 
BOTTOM VI EW 

TYPE HGSM 
.040" Dia. Pins on 
.10" Grid Spacing 

TYPE HGSR 
.025 D/A. Pins on 
.093" Grid Spacing 

HGSR HGSR 
SINGLE WOUND DOUBLE WOuND 

rOil COIL 

BOTTOM VIEW 
. . .* 100 VA max. with required circuit protection. Note: All values at 25 0 C. ReSistances specified are ±10% . 

~
5 

3 • 

• 
I • 

FIG. 1 FIG. 2 FIG. 3 

~~ ;@~ ~ 
o FIG. 4Al 0 FIG. SI FIG. 53 

*' -0-' 3 6 3. 6 

Z 7, 2 7 

I 8 I S 

FIG. 2Al 

~-' 3 - • 

2 1 

I • 

FIG. 54 

FIG. 2A2 FIG.3Al 

Positive potential applied to the 
start of the winding indicated by 
the symbol. will close the con
tacts shown open on the electri
cal schematics. 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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HGQM 

.025" Dia. Pins 
on .1" Centers. 

HGQ2MT 

.025" I;)ia. Pins 
on .1" Centers. 

HGS2MT 

.040" Dia. Pins 

C. P. CLARE & CO. 
3101 PRATT BOULEVARD; CHICAGO, ILLINOIS 60645 • PHONE: (312) 262·7700 

MERCURY-WETTED CONTACT RELAYS 
ULTRA HIGH SPEED AND LOW LEVEL 

HGQM I HGQ2MT HGS2M:T 
• ULT~A HIGH SPEED 750 /LS response time at nom. coil 2.1 ms response time at nom. coil 

power. power. 

• MINIATURE FOR PCB MOUNTING .4 in. high profile. .75 in. high profile. 
• LOW CONTACT RESISTANCE 10-20 milliohms, ±2 over'life. 10-50 milliohms, ±2' over life. 

',BILLION OPERATION RELIABILITY 1 x 109 operations. 20 x 109 operations. 
-'~SW~IT~C~H"E~S·M~I~C~RAO~VO~L~T~S~------ftO·to~lA·.-,ftO·tO~50~0~V'.·10~0~VA~m~a~x-. ------o~t~0'2~A~.;"0~t~05~0~OrrV.~1~0~0~V~A~m~a~x~.---

OR,AMPERES w/contact protection. w/contact protection. 

• HIGH SENSITIVITY Bi-stable: 175 mw. 325 mw. 
Single-side stable: '325 mw or 85 mw 

at reduced dynamic performance. 

• LOW NOISE & THERMAL EMF Less than 5 /LV contact noise (mini-
mum equipment resolution), dc to 
lOOK Hz, 3 ms after coil energiza
tion. 

Thermal EMF 15 /LV less. 

TYPE HGQM SINGLE·SIDE STABLE: l·FORM C CONTACT" 

RECOMMENDED COIL RESISTANCE MUST 
CLARE NOMINAL VOLTAGE ±10% OPERATE VOLTAGE 

PART NUMBER (yde) (ohms) (Yde) 

HGQM5001 6 125 3 
HGQM5002 12 435 6 
HGQM5003 24 1750 12 
HGQM5004 48 6100 24 

TYPE HGQM BI·STABLE:l·FORM C CONTACT* 

MUST 
RECOMMENDED COIL RESISTANCE OPERATE VOLTAGE 

CLARE NOMINAL VOLTAGE ±10% (EITHER WINDING) 
PART NUMBER (Yde) (ohms) (vde) 

HGQM5021 6 205/205 3 
HGQM5022 12 875/875 6 
HGQM5023 24 3000/3000 12 

TYPE HGQ2MT: 2·FORM C CONTACTS" 

RECOMMENDED COIL RESISTANCE MUST 
CLARE NOMINAL VOLTAGE ±10% OPERATE VOLTAGE 

PART NUMBER (Yde) (ohms) (Yde) 

HGQ2MT5001 6 55.5 3.5 
HGQ2MT5002 12 250 

\ 

7 
HGQ2MT5003 24 870 14 
HGG2MT5004 48 3500 28 

TYPE HGS2MT UNSHIELDED 

CLARE PART NUMBER NOMINAL VOLTAGE COIL RESISTANCE 
2 FORM C 2 FORM D (de) (ohms±10%) 

HGS2MT5001 HGS2MT1001 6 130 
HGS2MT5002 HGS2MT1002 12 520 
HG~2MT5003 HGS2MT1006 24 2200 
HGS2MT5004 HGS2MT1009 48 8000 

,TYPE HGS2MT ELECTROSTATICALLY SHIELDED 

CLARE PART NUMBER NOMINAL VOLTAGE COIL RESISTANCE 
2 FORM C 2 FORM D (de) (ohms ±10%) 

HGS2MT5044 HGS2MT1010 6 130 
HGS2MT5005 HGS2MT1011 12 520 
HGS2MT5006 HGS2MT1012 24 2200 
HGS2MT5010 HGS2MT1013 48 8000 

* FORM C AFTER INITIAL BRIDGING AFTER PHYSICAL INVERSION. 

Less than ,10 /LV contact noise, .06 Hz 
to 100 KHz, 10 ms after coil ener
gization. 

Thermal EMF 15, /LV or less ,at 250 C. 

MUST MAXIMUM 
RELEASE VOLTAGE VOLTAGE 

(Yde) (vde) 

0.6 14 
1.25 30 
2.5 56 
5.0 110 

MUST NOT 
OPERATE VOLTAGE MAXIMUM VOLTAGE 
(EITHER WINDING) (ONE WINDING ONLY) 

(vde) (vde 

1.25 19 
2.5 39 
5.0 73 

MUST 
RELEASE VOLTAGE MAXIMUM VOLTAGE 

(vde) (vde) 

0.6 14 
1.25 30 
2.5 56 
5.0 110 

MUST MUST 
OPERATE VOLTAGE RELEASE VOLTAGE 

(de) (de) 

3.0 0.5 
6.0 1.0 

12.0 2.0 
24.0 4.0 

MUST MUST 
OPERATE VOLTAGE RELEASE VOLTAGE 

(de) (de) 

3.0 0.5 
6.0 1.0 

12.0 2.0 
24.0 4.0 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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CLARE MILITARY-TYPE (CRYSTAL CAN) RELAYS G· 
Aerospace and ground support equipment, communications, instrumentation, data processing, industrial process control 

• Long electrical. and mechanical life, under extreme • Wide range of relay types in addition to those listed. 
conditions of temperature, shock, vibration, linear 
acceleration. 

• Sensitivities from 40 mw. 
• Wide variety of mounting styles. 

Type MF 
L - .500" 
W - .230" 
H - .400" 

Data Sheet 756 

TYPICAL STOCK RELAYS 
Relay 
Type Part Number 

MF MF1201NOO 
MF1202NOO 
MFII05NOO 

HF HF120lDOO 
F RP7630G2 

RP7631G12 
RP7632Gl 
RP7633G4 
RP7640Gl 

Electrical Characteristics 
Contact Arrangement 

Enclosure 

Plain Case 
Ear Brackets 
Side Brackets 
Plain Case 
Plain Case 
Side Plate 
Ear Brackets 
Stud - top 
Stud - side 

MF 

Type HF 
L - .810" 
W - .410" 
H - .410" 
Manual 701 

Vibration 
Resistance 

20g 
20g 
20g 
30g 
30g 
20g 
20g 
15g 
20g 

Contact Rating - High Level 0.5 amp. res. @ 
30 vdc, + 125°C 
150,000 miss-free 
operations. 

Contact Rating - Low Level Note 1 

• Versatile contact capabilities - low level to 10 amp. 
Gold-plated contact areas, high contact pressures, 
positive wiping action. 

Relay 
Type' 

F 

PF 

HF 

Type F 
L - .800'// 
W - .400" 
H - .900" 

(Standard crystal 
can size) 

Manual 701 

Part Number 

RP7641G2 
RP7641G8 
RP9809Gl 
RP9817Gl 
RP9895G3 
RP9896G9 
PFllOlLOO 
PF1102LOO 
PF1203LOO 

F 
2 Form C (dpdt) 

2.0 amp. res. @ 28 vdc 
1.0 amp. res. @ 115 vdc 

Enclosure 

Plain Case 
Plain Case 
Ear Brackets 
Ear Brackets 
Side Plate 
Side Plate 
Plain Case 
Ear Brackets 
Ear Brackets 

Type PF 
L - 1.075" 
W - .515" 
H - 1.300" 

Data Sheet 757 

Vibration 
Resistance 

30g 
30g 
20g 
20g 
20g 
20g 
20g 
20g 
20g 

PF 

10.0 amp. res. @ 
28 vdc - 100,000 

100,000 miss-free operations, monitored miss-free opera-
at every operation for a maximum drop tions. 
of 1.0% of source voltage. 

Note 2 Note 2 
Contact Resistance Before Life 50 milliohms max. @ 6v, 100 ma 10 milliohms max. 

(measured per 
MIL-R-5757) 

Contact Resistance After Life 100 milliohms max @ 6v, 100 ma 20 milliohms max. 
Coil Resistance Relays Shown 1500 1250 675 
(ohms) Available 30-5500 40-3500 35-10,000 
Must Operate Sensitivity, 
Nominal (mw) Relays Shown 125 160 250 

Available 125 160 40 
Must operate Voltage 
dc at 25°C Relays Shown 13.0 14.0 13.5 

Available 5.25-45 5.0-48 3.2-51 
Note 1: 10 I"a @ lOmv; 150,000 miss-free operations monitored at every operation for a maximum drop of 0.5mv. 
Note 2: 10 I"a @ 10mv; 100,000 miss-free operations monitored at every operation for a maximum drop of 0.5mv. 

300 
16-4800 

550 
550 

12.5 
3.0-54 

TYPE TF TRANSISTOR CASE RELAY - MILITARY OR INDUSTRIAL 
• Low level to 1 amp. contact rating. 
• 2.0 ms max. operate time. 

• 100,000 min. operations at 28 vdc lamp. 
resistive load. 

FOR MORE DETAILED 

eem /1969 

• 80 g 1/2 si newave shock, 11 ± 1 ms. • Temperature ranges: 
• 30 g to 3000 cps vibration. Military: -65°C to +125°C 
• Hermetically sealed welded enclosure. Industrial: -55°C to +75°C 
Type TF Relays combine the advantages of electromechanical performance (immunity to transients, input-outpu 
isolation, positive on-off switching, etc.) with assembly and handling techniques for pcb mounting with transistor 
and other solid state devices. For complete information, call your Clare sales engineer. 

COIL MUST OPERATE MUST OPERATE 
RESISTANCE SENSITIVITY VOLTAGE 

OHMS (NOMINAL) AT 25 0 C 

1-FORM C CONTACT 98-2000 100mw 4.5-18 vdc 
2-FORM C CONTACTS 98-2000 130mw 4.5-18 vdc 

INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 

See YELLOW SECTION for Local Offices, Phones 2211 



SECTION 4500 

C. P. CLARE & CO. O~E 3101 PRATT BOULEVARD, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262·7700 

CLAREED® SEALED~CONTACT REED RELAYS 

Industrial control, data logging and instrumentation, communication switching, ground control and check·out systems. 

• Inherent reliability with no maintenance (contacts • Life: 20 x 106 or 100 x 106 at full rated load depend· 
sealed in glass). ing on choice of switches. 

• Switching speeds in low millisecond range. • One to twelve contacts. 
• Immunity to transient electrical noise. 
• Contact load versatility .. , low level to 50 va. 

• Packaging for pcb or wired chassis ... or as .functional 
pcb assemblies. 

G'TYPE CRT 

CONTACT RATING: 
1 amp. max., 250 volts 
max., 15 va max. 

PACKAGING: 
Coils and contacts have 
fixed term i na I s for 
printed circuit board 
mounting. 

x MAX.! , 22~ 
r ,~ Ax' COIL FINISH 
lUi, ~.v<1IIIii:>.. ',,(DOT BELOW C) 

X. ' ,,~ 
MAX( ); / 

COIL START 
(DOT ABOVE C, 

/~" [COIL 
r:-<"" cOl'll :TERMINAL 

<:' "~ .. TERMII'IALi"li 

2.500," ~~I>~j,?( .218 
HOLE" " v,< CENTERS' ~/ ", >,654 

'Y '<~, .812 
TYPICAL CRT RELAY ~ 

Clare 
Part No. 

CRT·I007 
CR2T·I004 
CR3T·I005 
CR5T·I004 
CR6T·I003 
CR8T·I002 
CR12T·IOOl 

CRT·IOIO 
CR2T·I006 
CR3T·I007 
CR5T·I007 
CR6T·IOOG 
CR8T·I005 
CR12T·I004 

CRT·I013 
CR2T·IOIO 
CR3T·IOll 
CR5T·IOIO 
CR6T·IOOS 
CR8T·I008 
CR12T·I007 

CRT·I016 
CR2T·I013 
CR3T·I014 
CR5T·I013 
CR6T·I012 
CR8T·IOll 
CR12T·IOIO 

CRT·I026 
CR2T·I025 
CR2T·I04l 
CR4T·IOOS 
CR6T,1025 
CR8T·I025 
CR2T·I058 
CR4T·I027 
CR6T·I056 
CR8T·I040 

Nominal 
Operating 

Voltage de 

6 
6 
6 
6 
6 
6 
6 

12 
12 
12 
12 
12 
12 
12 

24 
24 
24 
24 
24 
24 
24 
48 
48 
48 
48 
48 
48 
48 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

Must Operate 
Voltage de 
at+25°C 

4.4 
4.5 
4.6 
4.4 
4.3 
4.2 
3.8 
8.7 
7.3 
7.4 
8.7 
8.4 
8.4 
7.5 

18.0 
18.0 
18.0 
19.0 
18.0 
17-.0 
16.0 
35.0 
36.0 
38.0 
37.0 
34.0 
32.0 
32.0 
18.0 
17.0 
17.0 
20.0 
17.0 
19.0 
17.0 
20.0 
17.0 
19.0 

Coil 
Resistance 

160 
88 
70 
40 
31 
25 
14 

600 
235 
180 
155 
120 
96 
53 

2500 
1400 
1070 
650 
510 
380 
210 

9450 
5400 
4450 
2550 
1900 
1450 
900 

1400 
690 
455 
410 
235 
210 
455 
410 
235 
210 

Contact 
Action 

1 Form A 
2 Form A 
3 Form A 
5 Form A 
6 Form A 
8 Form A 

12 Form A 

1 Form A 
2 Form A 
3 Form A 
5 Form A 
6 Form A 
8 Form A 

12 Form A 

1 Form A 
2 Form A 
3 Form A 
5 Form A 
6 Form A 
8 Form A 

12 Form A 

1 Form A 
2 Form A 
3 Form A 
5 Form A 
6 Form A 
8 Form A 

12 Form A 

1 Form B 
2 Form B 
1 Form C 
2 Form C 
3 Form C 
4 Form C 

1A and 1B 
2A and 2B 
3A and 3B 
4A and 4B 

Maximum 
Voltage 

at +250 

20 
18 
17 
16 
15 
15 
13 
38 
28 
28 
32 
29 
29 
25 
78 
68 
67 
63 
60 
58 
50 

150 
133 
137 
124 
117 
114 
107 

55 
37 
33 
34 
32 
31 
33 
34 
32 
31 

Must Release 
Voltage 

at +250 

0.60 
0.54 
0.54 
0.48 
0.47 
0.46 
0.40 
1.20 
0.88 
0.86 
0.95 
0.92 
0.91 
0.79 

2.5 
2.2 
2.1 
2.0 
1.9 
1.8 
1.6 
4.8 
4.4 
4.4 
3.9 
3.8 
3.5 
3.3 

2.2 
1.2 
1.8 
1.0 
1.1 
0.97 
1.8 
1.0 
1.1 
0.97 

X 
Dimension 
(inches) 

5/s 
2J{2 

1K6 
l1!2 
14%'4 
21%'4 
3?{4 

5/s 
2J{2 

1K6 
l1!2 
14%'4 
21%'4 
3?{4 

5/s 
2J{2 

1K6 
l1!2 
14%'4 
21%'4 
3?{4 

5/s 
2?{4 

1K6 
l1!2 
14%'4 
21 %'4 
3?{4 

2J{2 

1K6 
1K6 
1% 
21%'4 
3?{4 
1K6 
l1!2 
21~ 

3?{4 

For detail characteristics see Data Sheet 951. * Max. voltage based on 2.4 watt. 
FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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CLARE MINIATURE SEALED-CONTACT REED RELAYS 

PICOREED® RELAYS 

PRB 
Straight Pins 

High-speed subminiature glass
encapsulated reed relays in 
molded epoxy modules. Response 
time, size sensitivity and reli
abi I ity characteristics provide 
complete electrical and packag
ing compatibility with IC solid
state devices. Economical reli
able solid-state input-output 
isolation buffering. Load capabil
ity: low level to 10 va. Module 
sizes: 
L-.781"i W-.250"i H-.187" 

MICROCLAREED® RELAYS 

MRMC 
Open·type modules 

MRME 
Molded Epoxy 

(Similar metal·covered reo 
lays also available with and 
without polyurethane fill) 

All the advantages of Clareed 
Relays in one-fifth the size. 
Switching speeds as low as 500 
microseconds - fully compatible 
with other process-control equip· 
ment. Immune to false operation 
by transients - insensitive to 
overload transients which would 
damage solid-state devices. Load 
capability: low level to 10 va. 
Sizes: 

MRMC MRME MRMD, 
Relays Relays MRMF 

L IlXl' 11%/' 1.266" 
--

H l~l' .385" .316" 

W See W in Table at Right 

Applications, General Characteristics, Life: See Facing Page 

PICOREED® RELAYS 
Nominal Must Operate Coil Resistance Maximum Must Release 

Clare Operating Voltage DC Ohms±10% Contact Voltage Voltage DC 
Part Number Voltage DC at +25°C at +25°C Action at +25 OC at +25OC 

PRA 3010 5* 3.75 387 1 Form A 19 .62 
PRB 3010 5* 3.75 387 1 Form A. 19 .62 
PRA 2010 6 4.3 387 1 Form A 19 .62 
PRB 2010 6 4.3 387 1 Form A 19 .62 
PRA 2013 12 7.8 1200 1 Form A 34 1.1 
PRB 2013 12 7.8 1200 1 Form A 34 1.1 
PRA 2016 24 15.7 5380 1 Form A 73 2.2 
PRB 2016 24 15.7 5380 1 Form A 73 2.2 

* 
.. 

Sensitive relay (available at slight price IOcrease for other voltages). 

MICROCLAREED® RELAYS 
Must Coil Must 

Nominal Operate Resistance Max. Release 
Clare Operating Voltage DC Ohms ±10% Contact Voltage Voltage DC 

Part Number Voltage DC at -+-25 OC al-+-25°C Action at -+-25°C al-+-25°C "WI! 

MRMC-l041 6 4.0 218 1 Form A 14 .29 ').3'2/1 
MR2MC·l041 6 4.0 168 2 Form A 14 .36 2'!i4" 
MR3MC-l041 6 4.0 125 3 Form A 14 .37 3%,i' 
MR4MC·l041 6 4.0 95 4 Form A 13 .35 2).3'2/1 
MR5MC-l041 6 4.0 70 5 Form A 12 .49 ¥4/1 

MRMC·l042 12 8.0 790 1 Form A 28 .57 ').3'/' 
MR2MC·l042 12 8.0 635 2 Form A 28 .57 2'!i4" 
MR3MC-l042 12 8.0 510 3 Form A 28 .92 3%,4" 
MR4MC-l042 12 8.0 410 4 Form A 28 .78 2).3'/, 
MR5MC-l042 12 8.0 285 5 Form A 25 1.0 JA" 
MRMC·l043 24 16.0 3060 1 Form A 55 1.1 ').3'2" 
MR2MC·l043 24 16.0 2580 2 Form A 56 1.4 2'!i4" 
MR3MC·l043 24 16.0 1950 3 Form A 55 1.6 3%,4" 
MR4MC·l043 24 16.0 1500 4 Form A 54 1.9 2).3'l' 
MR5MC-l043 24 16.0 1070 5 Form A 49 2.0 34/1 

MRMC·l044 48 32.0 12,200 1 Form A 110 2.2 ').3'2/1 
MR2MC-l044 48 32.0 9450 2 Form A 106 3.4 2'!i4" 
MR3MC·l044 48 32.0 7450 3 Form A 102 3.3 3%,i' 
MR4MC-l044 48 32.0 5750 4 Form A 104 3.1 2).3'2" 
MR5MC·l044 48 32.0 4350 5 Form A 98 4.0 ¥4" 

MRMC-l045 6 4.0 280 1 Form B 8.7 .38 2'!i4" 
MR2MC·l045 6 4.0 125 2 Form B 9.4 .40 3%,4" 
MR3MC-l045 6 4.0 46 3 Form B 8.8 .36 34/1 
MR4MC·l045 6 4.0 46 2A2B 8.8 .36 34" 

MRMC·l046 12 8.0 1030 1 Form B 18 .92 2'!ii' 
MR2MC-l046 12 8.0 510 2 Form B 18 1.5 3%,4" 
MR3MC·l046 12 8.0 170 3 Form B 17 .76 ¥4" 
MR4MC·l046 12 8.0 170 2A2B 17 .77 JA" 
MRMC·l047 24 16.0 3930 1 Form B 35 1.7 2'!i4/1 
MR2MC·l047 24 16.0 1950 2 Form B 38 2.3 3%,4" 
MR3MC·l047 24 16.0 700 3 Form B 34 1.5 3/4" 
MR4MC·l047 24 16.0 700 2A2B 35 1.5 JA" 
MRMC·l048 48 32.0 15,800 1 Form B 67 2.9 2'!i4" 
MR2MC-l048 48 32.0 7450 2 Form B 70 4.5 3%,i' 
MR3MC·l048 48 32.0 2670 3 Form B 68 3.1 JA" 
MR4MC·l048 48 32.0 2670 2A2B 70 2.9 3/4/1 

MR2MC-l049 6 4.0 51 lAIB 9.0 .45 3%4/1 
MR3MC-l049 6 4.0 40 2AIB 9.5 .39 2).3'2/1 

MR2MC-l050 12 8.0 210 lAIB 18 .76 3%,4" 
MR3MC·l050 12 8.0 148 2AIB 17 .66 2).3'2" 

MR2MC-l051 24 16.0 780 lAlB 35 1.4 3%,4" 
MR3MC-l051 24 16.0 600 2AIB 35 1.3 2).3'2" 

MR2MC-l052 48 32.0 3170 lAIB 70 2.8 3%,4" 
MR3MC-l052 48 32.0 2310 2AIB 69 2.7 2).3'2" 

* Open-type modules listed. For enclosed type, prefix alters thus: Epoxy molded, MRME: Metal covered, MRMD; metal 
covered, polyurethane filled, MRMF. "W" dimension of MRME are X," greater than listed. For MRMD and MRMF, 
comparable dimensions are: l~l', .372"j '-%i', .472"; 3%/', .572"j 2)1'l", .672"j 3/4", .772", 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2213 
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C.P. CLARE & CO. 
3101 P,RATT BOULEVARD" CHICAGO, ILLINOIS 6Q645 • PHONE: (312) 262·7700 

TELEPHONE.;TYPE RELAYS 

TYPE LB 

Direct PCB Mounting, 6 Form 
C, ,with Clear Plastic Cover. 
For detail characteristics see Data 
Sheet 552B. 

TYPE LBP 

Plug·in for use with 
sockets. 

ACCESSORIES 

VARLEY 

Direct Plug·in Relay 
with Clear Plastic 
Dust Cover. 

Clare 
Part No. 

LB·OO60BOO 
lB·0060DOO 
LB·0060HOO 
lB·OO60JOO 
lB·0060KOO 

Clare 
Part No. 

LBp·OO60DOO 
LBp·0060KOO 

Nominal 
Operating 
Voltage 

12 
24 
14 
34 
30 

Nominal 
Operating 
Voltage 

24 
30 

Must 
Operate 
Voltage 

6.9 
14.4 
8.4 

19.0 
17.6 

Must 
Operate 
Voltage 

14.4 
17.6 

Max. Coil 
Voltage 

17.7 
37.7 
21.9 
52.9 
46.9 

Max. Coil 
Voltage 

37.7 
46.9 

For detail characteristics see Data Sheet 522B. 

Clare 
Part No. Description 

Rp·15450·G5 ~ocket for Wired Assemblies 
Rp·15450-G6 ~ocket for PCB Mounting 
RP·15423 14 Relay Mounting Strip-19" 
Rp·15613 13 Relay Mounting Strip-19" 

Nominal Cail 
Clare Operating Resistance in 

Part Nt. Voltage de Ohms ±10% 

VP2CAB12 12 185 
,VP2CAB26 26 700 
VP2CAB47 47 2500 
VP2CAB120 120 15000 
VP2CBB12 12 185 
VP2CBB26 26 700 
VP2CBB47 47 2500 

VP2/HDCAB12 12 185 
VP2/HDCAB26 26 700 

-

VP2/HDCAB120 120 15000 
VP4CAB12 12 185 
VP4CAB26 26 700 
VP4CAB47 47 2500 
VP4CAB120 120 15000 

Contact Contact 
Action Rating 

2C Note 1 ' 
2C Note 1 
2C Note 1 

-

2C Note 1 
2C Note 1 
2C Note 1 
2C Note 1 
2C Note 2 
2C Note 2 
2C Note 2 
4C Note 1 
4C Note 1 
4C Note 1 
4C Note I 

Note 1: 1 amp max.; 100 volts max., 30 watts. VP4CBB26 26 700 4C Note 1 
Note 2: 5 amps max., 220 volts max., 100 watts. VP4CBB47 47 2500 4C Note 1 

VP4CBBl20 120 15000 4C Note 1 
VP6MAB12 12 185 6A Note 1 
VP6MAB26 26 700 6A Note 1 
VP6MAB120 120 15000 6A Note 1 
VP6MBB26 26 700 6A Note I 

G· MISCELLANEOUS 
ITEMS Clare 

Part No. Description 

Rp·15223·5 SOCKET-Printed Circuit TERMINALS-for VP2C Relay 

Rp·15223 SOCKET-Printed Circuit TERMINALS-for VP4C, VP6M, VP2/HD Relays 

Rp·15223-1 SOC,KET-Solder tab TERMINALS-for VP2C Relay 

Rp·15223-2 SOCKET-Solder tab TERMINALS-for VP4C, VP6M, VP2/HD Relays 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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CLARE GENERAL PURPOSE RELAYS 
Series GPl - 4PDT, 3 AMP, AC or DC 

• 1/10 hp, 250 VAC contact rating. 
• Opposite polarity design. 
• Choice of six contact types: 

Gold flashed silver button, silver cadmium oxide 
button, palladium button, gold alloy button, palla
dium crossbar, gold alloy crossbar. 

CLARE GPl 
GENERAL PURPOSE 
RELAY 
The new general pllrpose 
relay from Clare, 30-year
leader in relays and related 
control components. 

Yoltage 
(vdc) 

6 

12 

24 

48 

90 

PART NUMBERS 

Gold Flashed Silver Cadmium 
Silver Button Oxide Button 

Contacts Contacts 

GP1Rll00000 GP1R2100000 

GP1Rll0l000 GP1R2101000 

GP1Rl102000 GP1R2102000 

GP1Rll03000 GP1R2103000 

GP1Rll04000 GPl R21 04000 

Coil 
Resis· 
tance 
(ohms) 

40* 

160* 

650" 

2,600* 

9,000* 
Typical applications: Appli
ances, vending machines, 
business machines, indus
trial control systems, commu
nications, instrumentation, 
peripheral EDP equipment. 

110 GPl Rll 05000 GP1R2105000 11,000* 

• Designed for U/L recognition. 
• Interchangeable with existing relays. 

• Competitively priced. 
• Delivery off-the-shelf in 132 models listed - fast 

delivery on customized variations. 

PART NUMBERS 
Aver· Coil 
age 

Current 
Gold Flashed Silver Cadmium Resis· 

Yoltage Silver Button Oxide Button tance 
(rna) (vac) Contacts Contacts (ohms) 

150 6 GP1RllAOOOO GP1R21AOOOO 11** 

75 12 GP1RllAl000 GP1R21Al000 43** 

37 24 GP1Rl1A2000 GP1RllA2000 160** 

18 48 GP1Rl1A3000 GP1R21A3000 668** 

10 120 GP1RllA6000 GP1R21A6000 3,900** 

10 

Aver· 
age 

Current 
(rna) 

200 

100 

52 

25 

11 

Height: 1.281" 
Width: 1.109" 
Depth: .859" 

Relays listed above are stock items with same polarity rating and solder lug/plug in terminals. Stock relays with opposite 
polarity rating may be ordered by changing "R" to "Q". i{." pcb terminals may be ordered by changing the second digit 
after the letter "R" from "1" to "2". For taper tabs, change this digit to "3". 

TELEPHONE-TYPE RELAYS 

Industrial, commercial and military ground systems where cost and life are important considerations. 

• Long Life: up to 50 X 106 operations. • Highly reliable contacts, with independent twin con-

• Variety of enclosures and contact materials. 
• Variety of terminals ... pcb, direct plug-in, solder, 

taper tab. 

TERMINALS: 
Solder tabs
slotted. 
MOUNTING: 
Two #6-32 NC 
tapped holes in 
relay heel piece; 
mounting hard
ware included in 
relay price. 
For detai I character
istics see Manual 
501. 

Direct Plug-in Re
lay Clear Plastic 
Dust Cover, Socket 
and Mounting 
Screws included 
in Relay Price. 
For detail character
istics see Data Sheet 
551. 

TYPE J 

TYPE JDP 

tact surfaces. 

• Stable, adjustment-free operation. 
• Consistently reliable performance at low cost. 

Nominal Coil 
Clare Operating Resis.tance in Contact 

Part No. Voltage de Ohms ±10% Action 

J242C24 24 500 2C 
J244C24 24 500 4C 
J246C24 24 300 6C 
J482C24 48 1300 2C , 
J486C24 48 1000 6C 
Jll02C24 110 6500 2C 
Jll04C24 110 6500 4C 
J1106C24 110 5000 6C 

Nominal Coil 
Clare Operating Resistance in Contact 

Part No. Yoltage de Ohms ±10% Action 

JDP242C24 24 500 2C 
JDP244C24 24 500 4C 
JDP246C24 24 300 6C 
JDP484C24 48 1300 4C 
JDP486C24 48 1000 6C 
JDPll04C24 110 6500 4C 
JDPll06C24 110 5000 6C 

Contact 
and Rating 

Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 

Contact 
and Rating 

Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 

Note 1 - Twin Palladium. 4 Amps, 150 Watts, A.C., N.I. 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2215 



SECTION 4500 '4§.iiij,". 

C. P. CLARE & CO. 
3101 PRATT BOULEVARD, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262·7700 

STEPPING SWITCHES 
Mass sequential switching - counting, totalizing, scanning, sequence control, circuit monitoring. 

• Low cost scanning and counting. • Long service life and low maintenance. 

• Maximum switching density. • Special high voltages are availale. 

• Special purpose shorting switches ... "All But One," 
"Progressive," "Alternate" operations. 

• Special modifications and functional assemblies for 
handling complex sequential switching operations. 

For detail characteristics see Manual 601. 

CONTACT RATINGS: 
Bank and Wiper -Switch 100 ma, 
30 vdc resistive ... Carry 3 amps ... 
Interrupter and Off·Normal - 2 
amps, 150 watts. 

QUI·CK·MOUNT 
MODELS AVAILABLE 
Fast unit·for"unit replacement - no 
resolderin!; - minimum downtime. 
S(j1" heet 6ql-3A 

CLARE ACCESSORIES 
Clare 

Part No. Description 

TYPE 
20 

TYPE 
26 

TYPE 
210 

TYPE 
211 

RP·2.702 Short Bracket { used with Rubber MountS} 
Rp·2703 Long Bracket Type 20 and 26 

Clare 
Part No. 

Nominal 
Operating Coil 
Voltage de Resistance 

No. of 
Levels 

-~~--. 

20·2404 
20·2408 
20·2412 

24 
24 
24 

20·2416 24 
20·2428 24 
20·4808 48 

26·2404 
26·2408 
26·2416 

---~~~~ 

26·2428 
26·4812 
26·11004 
~-~~-~ 

26·11008 
26·11012 
26·11024 
---~-

210-2403 
210·2406 
210·2409 
210·2412 

----~~~ 

210·11003 
210·11006 
210·11012 

211·2403 
211·2406 
211·2412 
--~-

211·11003 
211·11006 
211·11009 

24 
24 
24 

------

24 
48 

110 ---
110 
110 
110 

~~~ 

24 
24 
24 
24 

110 
110 
110 

24 
24 
24 

110 
24 

110 

Clare 
Part No. 

35 4 of 20 pt. 
35 8 of 20 pt. 
20 12 of 20 pt. 

20 16 of 20 pt. 
35 8 of 40 pt. 

100 8 of 20 pt. 

35 4 of 26 pt. 
35 8 of 26 pt. 
20 16 of 26 pt. 

-------

35 8 of 52 pt. 
70 12 of 26 pt. 

600 4 of 26 pt. 
~.--.~----

600 8 of 26 pt. 
400 12 of 26 pt. 
600 4 of 52 pt. 

24 3 of 10 pt. 
24 6 of 10 pt. 
20 9 of 10 pt. 
20 12 of 10 pt. 

---"-----

600 3 of 10 pt. 
600 6 of 10 pt. 
400 12 of 10 pt. 

24 3 of 11 pt. 
24 6 of 11 pt. 
20 12 of 11 pt. 

600 3 of 11 pt. 
24 6 of 11 pt. 

400 9 of·11 pt. 

Description 

Off· 
Interrupter Normal 
Contacts Contacts 

Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 

Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 

-~ 

Ie Ie 
Ie Ie 
Ie Ie 

Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 

---_.-

Ie Ie 
Ie Ie 
Ie Ie 

Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 
Ie Ie 

Rp·ll068 Base Mounting Bracket, Type 200 
Rp·11723·G6 24 VDC Varistors 

Rp·2902 Lon,[Bracket for T}'!l,e 20 and 26 ____ ---------- --- ---
~-- Rp·11723·G14 110 VDC Varistors 
Rp·2903 Short Bracket for Type 20 and 26 c-. ------

Rp·3335 Switch Rubber Mounts, Type 26 Rp·8047 Stepping Switch Rectifier Unit for 
Rp·3336 Switch Rubber Mounts, Type 20 115 VDC 
----~----

_. Rp·9466 Lubrication Kit - Standard 
RP·9565 Mounting Stud for Type 11 Switch Rp·9467 Lubrication Kit - Low Temperature 
Rp·ll049 Switch Rubber Mounts, Type 210 & 211 
Rp·l1062 Shelf Mtg. Bracket, Type 200 Rp·11375 Switch Tool Kits 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 

2216 See YELLOW SECTION for Local Offices, Phones eem/1969 



*Wiblfflfflll SECTION 4500 

88-06 Van Wyck Expressway Jamaica 18, New York Tel: AXtel 1-3500 

MG SERIES CCR SERIES HVPC SERIES 

LO SERIES 

CONTACT RATING MAXIMUM MINIMUN MINIMUM LifE 
NUMBER RESISTIVE IN ITiAL BREAK- OPERATE AT 

SERIES Of POLES CONTACT DOWN TIME I. R. 
RAtED 

AVAILABLE 
MAX MAX. MAX RES. VOLTAGE NOMINAL AT LOAD AMPS VOLTS WATTS + 25·C 

D. C. D. C. D C OHMS D. C. MILL! SECS OPER'S 

I TO 6 POLES .003 28 .150 400 
109 107 MPC-A FORM A TO TO 10 TO TO 1.0 TO 1.5 

.500 1000 200 1200 

I TO 6 POLES .250 28 .150 200 
10 9 10 7 MPC-C FORM C TO TO 3 TO 6 TO TO 1.5 TO 2.0 

.500 150 .200 250 

MG-A lOR 2 POLES 
.250 150 7 .200 250 1.0 10 9 10 7 

FORM A 

MG-C lOR 2 POLES 
.250 150 4 .200 200 1.0 10 9 10 7 

FORM C 

I TO 6 POLES 1.0 250 15 .150 400 
10 9 10 7 PC-A TO TO TO TO TO 1.0 TO 1.5 

FORM A 3.0 1000 100 .500 1500 

I TO 6 POLES 100 .150 350 
10 9 10 7 PC-C 

fORM C .5 TO 1.5 TO 3 TO 20 TO TO 1.5 TO 2.0 
500 .500 1000 

CCR-A I TO 4 POLES .003 28 .150 400 
10 9 10 7 

FORM A 
TO TO 10 TO TO 1.0 TO 1.5 

.500 1000 .200 1200 

I OR 2 POLES .250 28 .150 200 
10 9 10 7 CCR-C TO TO 3 TO 6 TO TO 1.5 TO 2.0 

FORM C .500 150 .200 250 

MOPC--A I TO 6 POLES .003 28 .150 400 
10 9 107 

FORM A TO TO 10 TO TO 1.0 TO 1.5 
.500 1000 .200 1200 

I POLE ONLY \.0 250 15 500 
10 9 10 7 OPC-A FORM A 

TO TO TO .150 TO 1.0 
3.0 1000 50 1500 

oPC-C I POLE ONLY 100 .150 350 
10 9 107 .5 TO 1.5 TO 3 TO 20 TO TO 2.5 

FORM C 500 .500 1000 

MWMPC-A I TO 4 POLES 28 
10 9 20XI0 6 

FORM A 
1.0 100 OR .100 1000 1.0 

50 X \06 50 

MWPC-A I TO 4 POLES 3.0 400 50 .075 1000 \.0 10 9 20XI0 6 
FORM A 

XL-A I TO 4 POLES .5 28 10 .200 250 1.0 1010 
\06ATI2V FORM A 

.5X106 

XL-C I TO 4 POLES .5 28 6 .200 250 1.0 10 10 AT 2B V 
FORM C 

• ALL RELAYS ABOVE ARE AVAILABLE WITH THE FOLLOWING FEATURES: 
.6.12.24 AND 48 V. D.C. COILS. 
• MAGNETIC AND/OR ELECTROSTATIC SHIELDING. 
• HIGHER INSULATION RESISTANCE. 
• AVAILABLE FOR +12S·C OPERATION (STANDARD TEMPERATURE -55·C TO + B5·C.) 

• FOR DETAILED INFORMATION WRITE OR PHONE FOR OUR LATEST CATALOG. 

COMPUTER COMPONENTS INC. 88·06 Van Wyck Expressway Jamaica 18. New York Tel: AXtel 1·3500 

eem/1969 . See YELLOW SECTION for' Local Offices. Phones 2217 



SECTION 4500i4§"iij,rtld 
BASIC REED RELAYS 

I REED COILS 

Silt CAT. NO. 
(£nd d, ... inlt nl""l .... ) 

1",":,'1, SP 
.470" OD 

1.187~·la SA 
.700" OD 

(6\,2"" 
~.843~'.0 

fe\U .... "1' 

~0-t- , 
• 437.375" 00 

UF _, 
.800" II! , 

,500" , 
.375" OS 

772"12 

SD 

M 

U 
UF 

UD 

7~O" UT 
340"05 

SIZE 
(Enddrawlng'.ttual,,,e! 

6 
12 
24 
32 
48 

6 
12 
24 
32 
48 

6 
12 
24 
32 
48 

6 
12 
14 
32 
48 

6 
12 
14 
32 
48 

6 
12 
24 
32 
48 

6 
12 
24 
32 
48 

6 
12 
24 
32 
48 

6 
12 
24 
32 
48 

6 
12 
24 
J2 
48 

WIRE 
SIZE 

4000 34 
7700 37 

13500 40 
15000 41 
24000 43 

4200' 
7400 

,15000. 
18000 
24000 

380il 
7300 

15000 
18750 
30000 

2300 
450il 
8500 

12000 
17000 

3000 
5700 

11000 
14000 
24000 

2100 
4000 
9000 

12400 
17000 

3200 
5700 

12600 
17000 
25000 

2100 
4250 
8100 

10500 
17500 

1500 
3000 
6000 
8500 

12000 

34 
J8 
40 
42 
44 

36 
39 
42 
43 
45 

33 
36 
39 
40 
42 

33 
36 
39 
40 
42 

31 
34 
37 
38 
40 

38 

" 44 
45 

" 
36 
39 
42 
43 
45 

36 
39 
42 
43 
45 

2200 35 
4.!00 38 
8000 41 

11000 42 
14800 44 

REED COILS 

@t S,m,l" 10 "SO" _ 
tor 2 short reeds 

1"625~' ---t-- Fig 3 

E '! _ .655IEAOS3"flexlble~t.lndard 
~.812"- __ t_ PC p'ns oDtl')n~1 

SEF LENGTH 1.450" C ) 1 "" ":";i': ! I FADS " =--20 T C 

_137~"--+- LENGTH .718" 

( "\ t ( ) i 
__ 1%"_ .,t 

~~tf~ 
~t ~ 
_1'/,"---. 1 

( )'t" H 
""---1%" -----.. 

HS.STANCE ..... 
(Itomln.!) 

lOS 
360 

1400 
1930 
5150 

113 
450 

1650 
2840 
5890 

150 
600 

2400 
4000 
9100 

65 
155 
965 

1810 
3660 

90 
~35 

12':10 
2165 
5700 

50 
175 
810 

1400 
3120 

150 
62\ 

2500 
4000 
8600 

86 
350 

1320 
2250 
5500 

85 
340 

1300 
2550 
5300 

100 
400 

1600 
2800 
5800 

AMP.flURHS 
(filomln.n 

250 

200 

150 

200 

200 

250 

125 

125 

105 

125 

330 

150 

575 

430 

700 

140 

400 

420 

350 

• BIOS Magnet ReqUired 

CAT. NO 

SEll I: 
SEF :: 

~TUIIHS 

3?00 

6000 

111000 

j14500 

J4 

37 

40 

41 

117 

433 

1610 

2740 

48 235CO 43 7200 

12 3300 34 180 

NUMBEII 
REEDS 

160 

UH 24 

31 

6000 

8300 

37 

38 

720 200 

SG 
3 

SH 
4 

SJ 
5 

1400 

48 )0600 40 26.10 

12 4000 34 705 

24 9000 37 "50 

32 11290 38 I.BO 240 

48 180.00 '40 38(0 

110 32000 43 13COO 

12 3ilOO 33 160 

24 

32 

48 

7300 36 

9190 37 

14000 39 

650 

1090 

2500 

110 30675 42 12300 

12 3100 32 130 

24 

32 

48 

110 

6000 35 ~20 

7500 361830 
1()950 38 1950 

251]6 41 I !l9CO 

12 2600 31 '100 

5000 3~ 400 

260 

280 

RE ED S 
(See Chart At Right) 

350 

800 

700 

900 

cornier 
",,"S 

3014 lA 
5 IC 
G 1 C or 1 0 

3014 
5 
6 

30r7 

50r6 

3 o~ 4 
3 & 5 

6 

30r4 
5 
6 

3,5 
J & 5 

7 

lor2 
2 

I 

I. 
n 
lCorlD 

IA 

10 

IC 

lCorlD 

2A 
lA&IC 
lCor2D 

3A 
3D 
3Cor3D 
2A&IC 
lA& 2C 
3A 

IA 
Ie 

2A 
3A 
2B* 
1 A & 1 B * 
"* " 
SA 
4 A & 1 B * 
3 A & 2 B * 
"* "* 
4A 
1 A & 2 B * 
I B & 1 C* 
2 A & 1 B * 
IA & 1 C * 
SA 
SA 
3 A & 1 B * 
2 A & I C * 
2 A & 2 B or 
3 B*2 C* 

4 A & 1 B * 
1 A & 2 c * 
40 

REEDS 
HD. REED CONTACT 

ItUDS FJG. FORMS 

" cc 

2:' cnrb'";!rQI"S teA 

*form C " new 
S"C ,ome ., f'~ ? 

SK 24 

6 :: 
6890 35 680 310 14r)01 

10185 37 1515 

110 21000 40 7150 

$1.50 
1.65 
1.80 
2.40 
3.00 

150 
165 
lBO 
240 
3 Oil 

1.30 
1.50 
1.75 
200 
2.65 

LSD 
l.65 
1.80 
2.40 
3.00 

1.70 
1.90 
2.10 
2.55 
3.20 

1.60 
1.70 
2.00 
2.65 
3.00 

1.20 
1.30 
1.70 
2.10 
4.00 

1.35 
1.45 
1.80 
2.05 
2.85 

1.28 
1.30 
1.70 
2.00 
2.80 

}.05 
1.15 
1.30 
1.45 
L85 

170 

190 

210 

255 

310 

170 

2.00 

2.65 

300 

260 

300 

340 

350 

610 

270 

300 

320 

370 

650 

280 

310 

320 

360 

520 

290 

320 

350 

390 

5.50 

PRICES 
PRICES 

COltS ONLY 

$1.27 $1.12 
1.40 127 
1.53 1.35 
2.04 1.80 
2.55 ??5 

127 
140 
153 
204 
255 

1.20 
1.35 
1.60 
1.80 
2.40 

1.27 
1.40 
1.53 
2.04 
2.55 

1.45 
1.60 
1.80 
2.20 
2.75 

1.36 
1.45 
1.70 
2.25 
2.55 

1.02: 
1.10 
1.45 
1.78 
3.40 

1.15 
1.25 
1.60 
1.75 
240 

1.10 
1.12 
1.45 
1.60 
2.38 

1.12 
127 
135 
1.80 
215 

1.05 
1.20 
1.45 
1.65 
2.20 

1.12 
1.27 
1.35 
180 
2.25 

1.28 
1.45 
160 
1.95 
2.40 

1.20 
127 
1.50 
2.00 
2.25 

.90 
97 

1.27 
1.57 
3.00 

1.05 
1.10 
1.35 
1.52 
2.15 

.97 
1.00 
1.28 
1.42 
2.10 

.89 .79 
9B .86 

1.10 .97 
1.23 1.09 
1.57 1.39 

PRICES 
COILS ONLY 

10-24 

1.45 1.28 

160 145 

18 160 

220 195 

275 240 

145 1.27 

170 150 

225 200 

255 225 

210 180 

240 210 

270 240 

280 250 

500 430 

220 190 

240 210 

2.60 230 

3.00 260 

520 460 

230 200 

250 220 

260 230 

290 250 

4::'0 370 

240 210 

270 230 

290 250 

320 2.80 

440 390 

$.97 
1.07 
1.17 
1.56 
1.95 

97 
107 
117 
156 
195 

.95 
l.lO 
1.25 
1.45 
1.95 

.97 
1.07 
1.17 
1.56 
1.95 

110 
1.25 
1.40 
1.70 
2.10 

1.04 
1.10 
1.30 
1.70 
1.95 

.78 

.85 
UO 
1.36 
2.60 

90 
.95 

1.20 
1.30 
1.85 

.83 

.86 
1.12 
1.22 
1.82 

.68 

.75 

.85 

.94 
1.20 

110 

125 

140 

170 

210 

110 

130 

170 

195 

160 

180 

210 

120 

370 

170 

180 

195 

2.20 

390 

180 

195 

100 

215 

3.20 

190 

200 

210 

230 

330 

REED SWITCHES 

1ft 
III 
::c 
U 
to-

~ 
1ft 

Q 
III 
III 
III: 

1-- - ---, 

I'=; 

1_- _+ ___ , 

r-

,r 

-~-- -, 

y- --r...J 
~t-- -1'--. 
:j~ __ 1 

J J 

I ~ ~ t--t--+-----i 

~ r-- ~ f-+-I-~-;;---l e on ~ ~ ce 

- t--+--+-----i 

t--

PRICES COILS ONLY 
Prices for larger q .. antities .. pon req .. est 

PRICES are for coils with 3" lead. Add 

$3.00/C for PIC Pin Termination. 

TO ORDER: Specify coil type by LETTER 

plus YOLTAGE desired for Ae.o:ible leads 
(e.o:ample SF-12, UV-32). For printed cir

cuit pins add suffix P (example: SD-12-P, 
T·6~PI. 

NOTE: We do not catalog complete 
relays, due to the e.o:tensivE' variety of 
switches and coils available. Write for 

relay prices. 

COlO-COIL CO.,INC. .. 57 PAVILION AVE., PROVIDENCE, R. I. 02905 
Telephone (401)941-3355 

Export Dept.: 13 E. 40th St., N. Y., N. Y. 10016 
2218 See YELLOW SECTION for Local Offices, Phones eem /1969 



Type 4C368 
Relay 

One of six standard 
mounting styles 

1 1.1.:---------, 12 , -Q·I,; 
"·1 

_J 
. .......i ,. 

c· ...• --~ 
16 I" 

HOL[ 4 

15 section JR Switch 

~C£,;i:ic,.,e~t;t= Q~~lQ<l 

I' 
~~ ~~,~~~~ ~e~~Q. 
'C\~fl ( .J<~;:niliti<C;Q:q'Q\ 

1----.---- 10" ------

1lmIlVj1lf!P SECTION 4500 

RUGGED ROTARY RELAYS 
EXCEPTIONAL RELIABILITY WHERE THE ENVIRONMENT IS EXTREME 

MICRO MICRO-MINIATURE ROTARY RELAY 
Coil Maximum Minimum Nominal DATA 

Catalog Resistance Pull-In Drop-Out Operating Coil SHEET 
Number :±cl0% @ 25°C Current Current Value Sensitivity NO_ 

Ohms MA. Volts Milliwatts 

2X15B480-A 1000 12 1.0 26.5 150 9 

2XI0B490-A 1500 8.0 0.67 26.5 100 9A 

1X07B495-A 2000 6.0 0.50 26.5 70 10 

lX10B490-A 1500 8.0 0.67 26.5 100 lOA 
----

Weight: 0.1 oz. Maximum Vibration: 20 G to 2,000 CPS 
Ambient Temperature: -65°C to + 125°C Shock: 75 G 
Contacts: 2 Form C (DPDT) Dielectric Strength: 500 VAC 

MICRO-MINIATURE ROTARY RELAYS 
ONE SIZE - 4 DIFFERENT SENSITIVITIES 

Coil Maximum Minimum Nominal DATA 
Catalog Resistance Pull-In Drop-Out Operating Coil SHEET 
Number ±IO% @25°C Current Current Value Sensitivity NO. 

---- --- ----
Ohms MA. MA. Volts Milliwatts 

2R25A420-B 625 19 1.9 26.5 250 6 
-----~ 

2RI0A440·B 1500 8.2 .82 26.5 100 6 
----

2R04A460-B 4000 3.2 .32 26.5 40 6 

2R02A470-B 6250 2.0 .2 26.5 25 8 

Weight: 18 ± 1 Gram Vibration: 30 G to 2,000 CPS 
Ambient Temperature: -65°C to +125°C Shock: 100 G 
Contacts: 2PDT (2 Form C) 2A @ 30 VDC 

SUB-MINIATURE ROTARY RELAYS 
STANDARD 26.5 VDC RELAYS 

Number Contact Rating Coil Maximum Nominal DATA 
Catalog Form C 100,000 Resistance Pull-In Operating SHEET 
Number Contacts Operations 10% @25°C Current Value Notes NO. 

--~-

Ohms MA. Volts 
--

2A37-B 2 3 AMPS 475 27 26.5 Dry Ckt. 3 30VDC Capability 
----

4A36-B 4 3 AMPS 300 41 26.5 Dry Ckt. 
30VDC Capability 2 

-~--~~-

4C36-B 4 5 AMPS 300 41 26.5 Heavy 
30VDC Duty 

2B36·B 2 10 AMPS 300 41 26.5 Heavy 4 30VDC Duty 

4AP36-AF 4 3 AMPS 300 41 26.5 Dry Ckt. 5 30VDC Plug-In 

4D36-L 4 5 AMPS 300 41 26.5 50G 7 
30VDC Vibration 

-----
Weight: 3.2 oz. Max. Insulation Resistance: 1000 Megohms Min. 
Ambient Temperature: -65° to +125°C Shock: 75 G Min. 
Vibration: 20 G to 2000 CPS 

THE JR MUL TIPOLE ROTARY SWITCH 
The JR Switch is manufactured in accordance with MIL-S-21604 
(Ships). It features contact ratings of lOA at 125VAC and 5A at 
125VOC. Switches can be assembled with any number of sections 
up to 25 and can contain any combination of rotor types. 

DATA 
SHEET 

NO. 
S-l 

S-2 

S. H. COUCH DIVISION 191~1 ESB INCORPORATED 
3 Arlington Street, North Quincy, Massachusetts 02171 Tel. (617) 298-4147 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2219 



SECTrON 4500 1i'4.§~'I:i:ij:':ffi::n=~ ________________________________ .. 

Contact Nominal 
Form VDC 

6 
1A* 12 

24 
-.~~~.-

6 
2A* 12 

24 

6 
3A 12 

24 

6 
4A* 12 

24 
----

6 
18* 12 

24 

6 
28 12 

24 
-~~~ 

6 
1A18* 12 

24 
~-----

6 
2A28 12 

24 

6 
1C 12 

24 
--~-----

6 
2C 12 

24 

1A 
(latching) 

12 
24 

----

2A 6 

(latching) 
12 
24 

6 
1A 12 

24 
.. - -_.- ---_. 

6 

1C 12 
24 

2220 

( 
6 PAWCATUCK AVENUE WESTERLY, RHODE ISLAND 02891/ 

Phone: 203-599~750 
A SUBSIDIARY OF 

WALTER KIDDE & CO., INC. 

Kidde 

MINIATURE REED RELAYS 
MOLDED 

OPEN 

C"'OO.~=n1 I---- lila" MAX. ----1 ... 

j ~[[AA 
SERIES MG 1-1-

.026 DIA. + 
.....,,1 r--------,nr--lII MAX. 

.-U U -+ 
.026 DIA. SERIES MM '14" NOM. 

.200 NOM. 

D.C.R.n 
Part D.C.R.n Terminal layout Part ±10%@ Terminal layout 

Number ±10%@25OC (Bottom View) Number 25°C (Bottom View) 

"~~ 6MGIA 
__ "P rl0u""To 

6MMIA 250 250 

"~.-;j~~' 12MMIA 1000 .1. 12MGIA 1000 
24MMIA 4000 10" 

24MGIA 4000 
r.------,uoc 

--~-~- --------- .------~~~--- .. -~ ---------

6MM2A 170 '~g 6MG2A 170 ft: 0
0 "'~""-L 

12MM2A 675 1 20 12MG2A 675 
24MM2A 2700 

-10' 
24MG2A 2700 -+ .. -~:<j~~ 

--_. ---- -----------
6MM3A 110 r 6MG3A 110 _ 1Mc- T 12MM3A 450 12MG3A 450 

24MM3A 1800 24MG3A 1800 

- :~~ - --"~- 1:,,; _ ~I") '>'AX 

I __ . .i -. . 
------- -_._----- ------_.----------- - -----_._-- -------

0 6MM4A 95 T ,. 
12MM4A 375 I COIl. ~. 
24MM4A 1500 

'" -----.. _.-._--- -- -----._.---- --._--_._---------_._-

6MMIB 170 

{~' 
6MGIB 170 

~--~jh=3' 12MMIB 675 12MGIB 675 
24MMIB 2700 

1.0" 24MGIB 2700 
._. __ . . _- -_ .. - ------"- ---- ""-----

6MM2B 110 Tg 6MG2B 110 
X" COIL . 

12MM2B 450 1 .20 12MG2B 450 
24MM2B 1800 24MG2B 1800 1.0" 

.. - . __ ."-- -------.----~-~-----

6MMIAIB 110 6MGIAIB 110 ~r-jt}~" 12MMIAIB 450 12MGIAIB 450 
24MMIAIB 1800 24MGIAIB 1800 

. ___ ~_ t 
-' 

----.--~ ~------
- o ____ o~ _____ 

6MM2A2B 50 
12MM2A2B 200 
24MM2A2B 800 

___ ~_o ___ ._--_._---- - --------~--

6MMIC 250 6MGIC 250 

~~ 12MMIC 1000 
1;. ••. 

12MGIC 1000 .,; ---' ~" 
24MMIC 4000 24MGIC 4000 

• JC,' 
--------

6MM2C 170 6MG2C 170 _. ~-,--
12MM2C 675 12MG2C 675 
24MM2C 2700 24MG2C 2700 

~':; 3-.-.~ -'f-'j"" 
' -, -'~, 

-.--~- ----~~- ----
6MMLlA 85/85 6MGLlA 85/85 

12MMLlA 340/340 12MGLlA 340/340 
24MMLIA 1350/1350 24MGLlA 1350/1350 

---~ __ -_0._--_-

6MML2A 55/55 6MGL2A 55/55 
12MML2A 225/225 12MGL2A 225/225 
24MML2A 900/900 24MGL2A 900/900 

SERIES MT 
MINIATURE TUBULAR CONTACT RATING: 

FORM A & B UNITS: lOW or 12VA (500ma or 250V max.). 
6MTlA 187 r--"J,~'-----, 

FORM C UNITS: 3W (250ma or 28V max.). 
12MTlA 750 m~~' I,IT-IA ,il\l CONTACT RESISTANCE: .150 ohms max. initial. 
24MTlA 3000 t.,,:] >,.,1- -I'~;_ 

-~.----~~--~ ... ~-----.- ------ -----_.- -----_._-- * Mercury Wetted Contacts are available in these forms. 

6MTlC 187 @~::"~~ CONTACT RATING: lA or 28VDC max. 
12MTlC 750 ~ MT-IC CO<L 'il\l" CONTACT RESISTANCE: 50 milliohms max. 
24MTlC 3000 ",,:'.1.,.; I- ~ >"; L 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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6 PAWCATUCK AVENUE WESTERLY, RHODE ISLAND 02891/ 

Phone: 203 - 599-1750 

STANDARD SIZE REED RELAYS 

A SUBSIDIARY OF 
WALTER KIDDE & CO., INC. 

OPEN 

I. 
23/4" MAX. I ) I 

It 
Kidde 

_
MOLDED JA.1n= b 11·" MAX . 

. , .032 

DIA. "'--TT---....--'U I 

"00 MAA 1iAA 
.032 

SERIES SM, HP and Hg W' NOM. 

Contact Nominal 
Form VDC 

6 
1A* 12 

24 

6 
2A* 12 

24 

6 
18* 12 

24 
~. 

6 
1C 12 

24 
,----- -_ ... --

6 
2C 12 

24 

SERIES SM AND SG 

CONTACT RATING: 

D.C.R.1l 
Part ±10%@ 

Number 25°C 

6SM1A 180 
12SM1A 725 
24SM1A 2900 

--
6SM2A 175 

12SM2A 700 
24SM2A 2750 

6SM1B 175 
12SM1B 700 
24SM1B 2750 

1-------,--. - c-----
6SM1C 180 

12SM1C 725 
24SM1C 2900 

--------- -- ---

6SM2C 175 
12SM2C 700 
24SM2C 2750 

FORM A & B UNITS: lSWor l5VA (1 amp. or 
. 2S0V max.) 

FORM C UNITS: 3W (500 ma or 250V max.) 

CONTACT RESISTANCE: 
FORM A & B UNITS: ,075 ohms max. Initial. 
FORM C UNITS: .100 ohms max, initial. 

Terminal layout Part 
(Bottom View) Number 

UP IHGUNllSI 

+Ib"" :it: 2 ~" -------l 

6SG1A 
12SG1A 
24SG1A 

------~PI~GU .. ,TSI ----- r----

1Il ~ COil 

6SG2A 
12SG2A 
24SG2A 

~1~"~ --
I,lP(I1GUJIIlfS) 

.Ill T t CClll 

6SG1B 
12SG1B 
24SG1B 

~ 2,5"-----1 -- --

'ill:: ~~'lI± 
6SG1C 

12SG1C 

'----"" ----' 24SG1C 
-- -, 

.ttl:--' "" 2:: Ci)ll 

'[' "" AI~c~ "" 
'--- "----' 

6SG2C 
12SG2C 
24SG2C 

SERIES HP (MOLDED) AND HPG (OPEN) 

Available in the above arrangements: 
CONTACT RATING: 

FORM A & B UNITS: SOW or SOVA (3 amp. or 
lOOOV max.), 

FORM C UNITS: 20W (1 amp. or 300V max,), 

CONTACT RESISTANCE: 
FORM A & B UNITS: .200 ohms max. Initial. 

.250 NOM. 

SERIES SG HPG and HgG , 
D.C.R.1l 

±10% @ Terminal layout 
25°C (Bottom View) 

180 ~~_oo." ~ 
720 

2880 
~ ... ----11----:1-
~ ,--------.I 

110 ~:"'o_" ~ 440 '. .-,~.-#.,-. 
1760 '".. ~ 

1----, "",,----------..r 
--_. 

110 *=.--=:-~" .iE]--440 
1760 

, -----------'" ._--,-

180 

~=~.-720 
2880 1------, "'" ---.I 

110 L,_ ?El 440 
1760 

-----< 

'SERIES Hg AND SERIES HgG 

Standard size mercury wetted contact relay avail· 
able with following rating: 
CONTACT RATING: 3 amp. or 2SOVDC max • 
CONTACT RESISTANCE: 35 milliohms max, 

FORM C UNITS: .250 ohms-,-;;m;,,;a;:;x;;. • .,;in.,;i;,,;tl,,;;a;,;,I.--r __ --, ___ --r ______ .--_______ -. 
Contact Nominal Part OCR 

VertiReed RELAYS Form VDC Number ±10% @250C 

SERIES VR 
Series VR Reed Relays are designed for applications 

where printed circuit board area is severely limited. 
The use of open bobbins provides protection for the 
reed switches and a rugged mounting support for 
the printed circuit terminals as well as low cost con· 
struction, For additional protection the coil leads and 
top switch leads are enclosed by the coil wrapper. The 
relays listed on the reverse side are standard. Other 
coil voltages, resistances and power requirements are 
produced on a special basis. Adaptations using small 
mercury wetted reed relays may also be obtained with 
a slight increase in height. As is the case with all 
DORANICRelays, latching versions are also produced 
to operate on momentary pulses, and both electro· 
magnetic and electrostatic shielding may be included 
on request. 

CONTACT RATING: 
FORM A & B UNITS: lOW or 120VA (.SOOA or 

250V max.). 
FORM C UN IT: 3W o~ V3A (.2SOA or 28VDC 

max.). 
CONTACT RESISTANCE: 

~g~~ t ~N~T :U~~ciSdh~;O '::f'sin7;i~~: initial'.026 DIA, 

1A 

:!A 

18 

1C 

1AL 
(Latching) 

12 

24 

6 

12 

24 

6 

12 

24 

6 

12 

24 

6 

12 

24 

eem/1969 See· YELLOW SECTION for Local Offices, Phones 

6VR1A 

12VR1A 

24VR1A 

6VR2A 

12VR2A 

24VR2A 

6VR1B 

12VR1B 

24VR1B 

6VR1C 

225 

900 

3600 

145 

575 

2300 

225 

900 

3600 

225 

12VR1C 900 

24VR1C 3600 

6VR1AL 105/105 

12VR1AL 425/425 

24VR1AL 1700/1700 

Terminal layout 
(Bottom View) 

2221 
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~-..-.AII.A"" inc. / K 
6 PAWCATUCK AVENUE WESTER.L Y, RHODE ISLAND 02891 / 

Phone: 203-599-1750 
A SUBSIDIARY OF 

WALTER KIDDE & CO., INC. 
Kidde 

F. R· IT·C· H · Frequency Responsive Switch 
• Offers these Features 

Douglas Randall, Inc., FRITCH 
combines solid state circuitry with 
reliable reed relay outputs into a . 
component capable of responding to 
any selected frequency from 25Hz to 
100KHz at speeds as fast as 75 
operations per second. Bandwidth is 
± 2% to ± 5% depending on signal 
voltage and temperature control. 
Typical operation is from a 5VRMS 
± 10% signal, over a temperature 
range of _40°C to +65°C using a 
power supply of 24VDC with only 2MA 
standby and 25ma operating current. 
The ability of the FRITCH to function 
accurately with a relatively 
uncontrolled signal level and to provide 
complete isolation of output signal 
from input signal in addition to the 
features listed above, make it excellent 
for telemetry, touch tone decoding, 
remote selection of several command 
functions over one pair oHines, central 
station signaling and many other 
applications. 

• Broad Frequency Range-
25Hz to 100KHz 

• Low Signal Power-Only Imw 

• Fast Response-As low as 5ms 

• Shock & Vibration Resistant 

• Plug-in or P. C. Mounting
in any position 

Assemblies are available to decode all touch tone frequency signals or any combination of frequencies 

between 25Hz and 100KHz. Units can be provided to fit existing hardware. Sensitive versions can be 

supplied which will respond to signals as low as 0.020 volts. 

ULTRA-LOW CONTACT 
RESISTANCE 
Guaranteed maximum: 
5 milliohms. 

\ 

HIGH VOLTAGE 
Will break 15,000 volts 
peak RF and 70 amps for 
1 p'sec pulse. 

P!,· /. 

VERTIC~L MOUNT 
AND LOW PROFILE SPECIAL MOUNTING 
For use where available 
space is limited. Low profile 
relay shown is .315" high. 
Vertical mount relay fits 
into .4" square. 

An example of one con
figuration designed to meet 
special mounting and 
terminal requirements. 

SPECIAL REED RELAYS 

In addition to standard relays Douglas-Randall, 

Inc. has developed many special versions to 

meet unusual size, terminal layout and electri
cal requirements. Special molding techniques 

make this possible without expensive tooling. 

Douglas Randall also makes special assem
blies of reed switches, either molded or 
mounted on P.C. boards. 

2222 See YELLOW SECTION for Local Offices, Phones eem /1969 
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DELTROL CONTROLS 

R 
RST 
RST 
RST 
RST 
RST 
RST 
RST 
RST 
RST 
ST 
RST 
RST 
RST 
RT 
RT 

Manufacturers of: RELAYS, SOLENOIDS and TIMERS 

RELAYS TIMERS 
25 Series 

Miniature cradle-type relay. Con
tacts; gold bonded fine silver, 
standard; other material available 
on request. Terminals: gold plat
ed, pierced solder type. Mount
ing: four No. 3-48 holes on .375" 
x .375" centers. Includes snap-on 
dust cover. 

100 Series 

Low cost,. aeneral purpose relay. 
designed for long, trouble-free 
life. Armature stop. 1/8" die., 
sih,er cadmium oxide, gold flash
ed contacts, 5 amp. 3/16" die., 
sil'Ysr cadmium oxide, gold flash
ed contacts, 10 amp. Mounting: 
6-32 mounting stud and self-lock
ing locator tab. 

100UP/101UP Series 

Printed circuit, mounted relay 
with phenolic insulating barriers. 
Contact Ratings: 5 amp_ l/S" 
die. Silver Cadmium Oxide con
tacts, gold·flashed. 10 amp. 3/16" 
dia. Silver Cadmium Oxide con· 
tact, gold-flashed. Relay provid
ed with armature stop to maintain 
adjusted characteristics through 
life of relay. Conforms to UL re
qu irements. 

105 Series 

General purpose plug-in relay. 
Clear butyrate dust cover. With 
built-in bulb indicator. Bulb is in 
parallel with the relay coil and in
dicates voltage or current avail
able in power circuit. 3/16" dia., 
silver cadmium 'oxide contacts, 
gold-flashed, 10 amp. Mountings: 
Standard 8 and 11 pin plugs. 

106/107 Series 

Series 100U/l01U not in plug-in 
series. Greater spacings provide 
the optimum in plug-in relays. 
, 06 - 5 amp contacts; 107 - 10 
amp contacts. 

105ML Series 

General purpose magnetic latch
ing plug-in relay with positive 
snap-action magnetic latch. Up to 
5POT with 5 or 10 amp rating. 
Height of relay up to three poles: 
3-3116"; four and five poles: 3-
19132", Dust-tight clear cover is 
standard, 

100ML/101ML 

120 Series 

Rugged, small siZe, medium duty 
power relay. Available as SPOT 
or SPST-NO-OM contact configu
ration. 1/4" dia., silver cadmium, 
gold-flashed contacts, rated 15 
amp SPOT, 10 amp OM config· 
uratlon. Terminals: combination 
.250 quick connect and solder 
hold. 

900 Series 

Power relay. Long life, rugged 
construction. UL File'No. 37066 
CSA File No, 20690. Dust cover, 

900-1 C Series 

Power relay with snap-action to 
amp, 1/3 H.P" SPOT auxilliary 
switch. Screw terminals are stan
dard, 

General purpose magnetic latching relay, Positive magne
tic latch. UL approved. Up to 6PDT, 5 or 10 amp, contact 
rating, Standard solder or 3/16" quick-connect terminals, 

140ML Series 

General purpose magnetic latching relay with 15 amp rating. 
Relay has Deltrol positive snap-action magnetic latch. Ter
minals accept 3/16" quick-connect terminals or soldered con
nections. 

• ..........
..............•..••.......... '." ...•..... 

';'f 

": 
';" ,":, 

Model 116·01 

This interval timer switches con
tacts 1-4 OFF and contacts 1-3 
ON at the beginning of each pre
set timed intervaL At the end of 
the preset timed interval, contacts 
,·4 switch to ON and contacts 1-3 
switch to OFF, 

Mode11S9-0 

This interval timer switches can· 
tacts 1-4 to OFF and contacts ,. 
3 to ON at the beginning of each 
preset timed in~ervat. At the end 
of each preset timed interval, con
tacts 1·3 switch to OFF and con
tacts 1-4 switch to ON. Near end 
of each preset timed interval, buz
zer will sound for a short period, 
then shut off, 

Model 110 

This pushbutton timer starts by 
manually depressing push button 
Pushing button closes timer 
switch contacts '·3. energizing 
timer load and timer motor. Up
on completion of fixed time in· 
terval, contacts '-3 open, shutting 
off timer load and timer motor 

Model 135-01 

This repeat cycle timer switches 
contacts 1·4 OFF and '-3 ON for 
a fixed time duration during each 
timing cycle. Timer will continue 
to repeat the preselected time 
cycle as long as power is applied, 

SOLENOIDS 
TypeC·S 

Low cost, low and medium power 
so:enoids designed especially for 
volume applications where low 
cost is essential. 

Type 0·17 

Designed for low and medium 
power applications. Constructed 
to provide maximum useful lite 
and efficiency. 

Type PS·6S 

Designed for high power applica· 
tions. This high power is derived 
by incorporating coils having two 
windings: a high-surge current 
pull·in winding that starts the so 
lenoid plunger in motion, and a 
low-drain winding for holding the 
plunger in a seated position. The 
windings afe switched automatic
ally by the motion of the plunger. 
Rated for continuous duty 

SALES REPRESENTATIVES 
Relays, Solenoids, Timers - RST; Relays, Solenoids - RS; Solenoids, Timers - ST; Relays, Timers - RT; Relays - £!.. 

Arlington, Mass., Nelson & Schoonmaker, Ed Skilton, 617-643·5454 
Atlanta, Georgia, Winfield/Southeast. Jack Kessler, 404·636·3023 
Baltimore, Md., Shiplett-Warrington, Scott Warrington, 301·821·6274 
Chicago, III., Lincoln Hodges & Assoc., Chuck Hodges. 312·561·8440 
Cleveland, Ohio, Del Steffen & Assoc., Del Steffen, 216·261·5055 
College Pk., Md., Shiplett·Warrington Assoc., L. Shiplett, 301·864·5757 
Council Bluffs, la., William Pfeiffer & Co., W. Pfeiffer. 712·322·8280 
Dallas, Texas, Carey & Associates, Inc., Deane Miars, 214·361·6234 
Dayton, Ohio, Del Steffen & Associates, Alfred Steffen, 513·293·3145 
Denver, Colorado, Ruby Sales Co" No.6, C.H. Mulder, 303·755·1714 
Fairfield, Connecticut, Charles H. Weber, Jr., Phone·203·259·5386 
Flint, Michigan, C & R Associates, Bernhard Stroh, 313·233·0580 
Fort Wayne, Indiana, W. Bieberich Co., Paul Schlaudroff, 219·432·2537 
Houston, Texas, Carey and Associates, I nco Bill Carey, 713·869·3623 
Kansas City, Missouri, M·C Sales, Eugene J. McCaffrey, 816·842·4640 
Minneapolis, Minnesota, Clark R. Gibb Co., Clark Gibb, 612-377-1200 

S 
RST 
RST 
RST 
RST 
RST 
S 
RST 
RST 
RST 
R 
RST 
S 
RST 
RST 

Minneapolis, Minn., R.J. Sales & Engineering, D. Olson, 612·922·1425 
N. Miami, Fla., Winfield Electronic Sales Co., W. Kessler, 305·751·5566 
Portland, Oregon, Almac/Stroum Elec., John Wandell, 503·292·3534 
Plainview, L.I., N. York, Deltrol Controls, David Yonis, 516·931·3815 
Rochester. Michigan, C & R Assoc" G. Kent Rosenquist, 313·651·1890 
Rochester, New York, Deltrol Controls, Robert Tesch, 716·473·3340 
St. Louis, Missouri, Gordon Fixman Co., G. Fixman, 314·725·5219 
Seattle, Wash., Almac Strawn Electronics, Sam Stroum, 206·763·2300 
Stratford, New Jersey, A.E. Luba & Assoc., A.E. Luba, 609·784·5000 
Sunnyvale, Calif., M & M Electronics, Inc., W. Mackin, 408·252·8514 
Thomaston, Conn .. Nelson & Schoonmaker, Len Nelson, 203·283·5959 
Toronto, Ont., Can., Power Service Products, J. O'Brien, 416·239·2977 
Tulsa, Oklahoma, T.J. Ray Company, T.J. Ray, 918·627·1515 
Wauwatosa, Wise., F.C. DuBois & Assoc., F.C. DuBois, 414·774·3100 
Woodland Hills, Cal" Cummings & Assoc" C. Cummings, 213·340·6035 

O E LT R 0 L C 0 N T R 0 LS A Division of De!tro! Corp. 

2745 S. 19th St., Milwaukee, Wis. 53215, Phone 414-671-6800, Telex 2-6871 

eem /1969 See YELl-OW SECTION for Local Offices, Phones 2223 
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, 
i61 

2224 

T -BARS are for switching 

more circuits in less space 

.. . up to 60 circuits 

simultaneously! 
MTG.·2-#6-32 NF HOLES 

ON 1.375 CENTERS 

1-------1-----, 

r------------1 --'1-1 
~~! ... "'.,I\'li 

ill ~~~I 
~!. 

~J 
i'HOLE3?5 SERIES 802 
.2 ~:r,; H~~: Handle T-Bar Switches 

LAYOUT 

SERIES 803 
Push Button Switch 

Series 802 & 803 

No. of 
Poles 

MANUFACTURED BY: 

Weights 
Oz. Approx. 

save time and reduce installation costs using 
i In crimp terminals crimped to pre-stripped wire and 

then snapped into a contact block, which forms the connector. The 
connector is pushed onto the wafer terminals, eliminating soldering. 
Because we offer a connector, rather than a receptacle, harness work 
can be completed outside the chassis and therefore no fancy chassis 
work is required to accept a receptacle. It not only makes the metal 
work simpler, but it also saves layout engineering and drafting time. 
Since T-Bar Switch/Relays are so easily mounted, they are often found 
on the back of meter panels or on their own brackets. 

6 P/N88601 Shown 

PHYSICAL PROPERTIES, 
Wire Accommodated, (1) #18, #20, #22, #24, #26, STO 

(2) #22, #24, #26 STR 
Connector Material: Nylon Zytel or lexan"@ 
Snap-in Contact Material: Phosphor Bronze 
Snap-in Contact Finish: Tin Plated (other on request) 
Retaining Clip Material: Stainless Steel 
Connector Weight: Approximately 0.3 oz. 

Crimping Tool 

electronic controls, inc. 
T-Bar Switch/Relay Div_ • 

Manufactured under 1 or more of the 
following patents: 3,206,990, 3,226,508 

Danbury Road, Wilton, Conn_ • (203) 762-8351 ®"T·Bar" - Reg. T.M. 

See YELLOW SECTION. for Local Offices, Phones 

The series 801 T-Bar Relays are solenoid 
actuated multi-pole relays with a unique 
design permitting stack-up of enclosed 
contact "wafers." Each wafer has a 
maximum of 12 pole double throw con
tacts thereby allowing ECI to supply the 
81M relay with any combination from 4 
to 60 poles. 

CONTACT RATING: 
3 amp, resistive load 150 watt maximum 

make or break; 
5 amp, 500 watt maximum carry. 

CONTACT MATERIAL: 
Gold ~onded, fine silver, standard. 

available on special order. 

CONTACT FORMS: 
"A" single throw N.D. 

::~:: ~~nU~lee \~rr~~,Nbfeak before make 
"D" double throw, make b~fore break 

NUMBER OF POLES (RELAYS), 
One Wafer - 12 poles 
Two Wafers - 24 poles 
Three Wafers - 3'6 poles 
Four Wafers - 48 poles 
Five Wafers -:- 60 poles 

("A" form only) 

OPERATE VOLTAGE, 
Min. voltage: 80% of nominal at 25°C 

RELEASE VOLTAGE: 
Max, voltage: 20% of nominal at 25°C 

OPERATE TIME: 
One Wafer Relay - 15 ms. max. 

i~~e~W;re~~;ray = ~5 ~~: ~:~: 
Four Wafer Relay - 35 ms. max. 
Five Wafer Relay - 40 ms. max, 

RELEASE TIME: 
5 ms. max. (36 pole) -10 ms. max. 

(12 pole) 

TERMINALS: 
Solder tab that also mates with T-Bar 

connector PIN 88601 (two required 
per water) 

ENCLOSURE: 
ContaCts enclosed in dust tight plastic 

enclosure that is separated from the 
actuator assembly. Withstands Mil. Std. 
- 202 method 106B moisture 
resistance test. 

LIFE, 
Mechanical - 20,000,000 operations 

minimum for relay 
Electrical - 20,000,000 operations 

minimum at 100 milliamps to 100,000 
minimum at 5 amps, 150 watts 
reSistive load. 

DIELECTRIC: 
1000 vrms terminals to case at sea level 

and 25°C 
1000 vrms terminal to terminal at sea 

level and 25°C 
1000 vrms coil to case at sea level 

and 25°C 

TEMPERATURE RANGE: 
-55'C to +85'C 

INSULATION RESISTANCE: 
5,000 megohms @ 25°C minimum 

ORDERING INFORMATION: 
Specify Series No. - number of poles plus 

contact form letter-coil voltage. For 
example a 36 pole double throw relay 
with a 24 VDC coil is: 801-36C-24 

eem /1969 
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ES ELECTRONIC SPECIALTY RELAYS 
71R 

2PDT Micro 
Miniature Sensitive 

40 MW Pull-In 
Dry-Circuit to 2 Amp 

Loads 
Pin, Hook and 3" Wire 

Terminals 
Welded Sealing Available 

55N 
2PDT Half Size Crystal 

Can Sensitive 
Latching 

Bifurcated Contacts 
90 MW Transfer 
Dry-Circuit to 2 Amp 
. Load 
Pin, Hook and 3/1 Wire 

Terminals 
Welded Sealing 

68N 
2PDT Crystal Can 
Bifurcated Contacts 
300 MW Pull-In 
2 Amp Loads 
Pin, Hook and 3/1 Wire 

Terminals 

90N 92N 
4PDT Micro Miniature 
Sensitive Non-Latching 

and Latching 
80 MW Pull-In 
Dry Circuit to 3 Amp 
Pin, Hook and 3" Wire 

Terminals 

93 94 
2PDT 10 Amp Loads 
Micro Miniature 
Non-Latching 500 MW 

Pull-In 
Latching 150 MW 

Transfer 
Pin and Hook Terminals 

R400 
2PDT 

Miniature Sensitive 
40 MW Pull-In 

(20M-l PDT) 
Dry-Circuit to 2 Amp 

Loads 
(5 Amp Version: 41 

Series) 

80N 
2PDT Micro Miniature 

Sensitive 
Sealed Coils 
Bifurcated Contacts 
40 MW Pull-In 
Dry Circuit to 3 Amp 

Load 
Pin, Hook and 3" Wire 

Terminals 

77R 79N 
2PDT Crystal Can 
Sensitive Latching 90 

MW Transfer 
Non-Latching 250 MW 

Pull-In, Bifurcated 
Contacts 

Dry Circuit to 2 Amp 
Loads (79N-3 Amp) 

Pin, Hook and 3/1 Wire 
Terminals 

Welded Sealing 

lOON 102N 
6PDT Micro Miniature 
Sensitive Non-Latching 

and Latching 
150 MW Pull-In 
Dry Circuit to 3 Amp 

Load 
Pin, Hook and 3" Wire 

Terminals 

103 104 
4PDT 10 Amp Loads 
Micro Miniature 
Non-Latching 1000 MW 

Pull-In 
Latching 300 MW 

Transfer 
Pin and Hook Terminals 

Mounting Arrangements - All Relays come with plain, side bracket, side studs and flanges. All relays meet or exceed the requirements of Mll-R-5757D. Vibration - up 
to 30 G's and 3000 CPS. life - 100,000 minimum up to 5,000,000 on'some series at dry circuit. Coil Resistance -10 to 12,000 DC OHMS at +25 0 C. Additional 
information is available in ES switching components catalog. 

ELECTRONIC SPECIALTY CO./ELECTRONICS DIVISION-,-PORTLAND 

18900 N.E. Sandy Blvd., Portland, Oregon 97220 • Phone (503) 665-0121 • TWX 910-469-8782 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2225 



SECTION 4500 '44,111'" 

ESSEX 
RBriI! controls 

ESSEX INTERNATIONAL, INC. CONTROLS DIVISION: 131 GODFREY STREET LOGANSPORT. INDIANA 46947 PHONE 219-753-7521 

15.6 

2.8 

2.8 

19 

8 

8.9 

3.0 

4.5 

18 

14.5 

6.5 

7 

A. C. ENGINEERING DESIGN DATA 

17 

3 

3 

23 

10 
12 

4 

5 

1500 1500 Silver Alloy 
85% 110% 1500 1500 1500 Silver Alloy 

85% 110% 1500 1000 1500 Silver Alloy 
85% 110% 1500 1000 1500 

85% 110% 2200 2200 2200 Silver Alloy 

85% 110% 1500 1000 1500 Fine Silver 
85% 110% 1500 1000 1500 Fine Silver 
85 % 110% 1500 1000 1500 Fine Silver 
85% 110% 1500 1000 1500 Silver Alloy 

85% 110% 1500 1000 1500 Silver Alloy 
110% 1500 1000 1500 Silver Alloy 
110% 1000 1000 1000 

110% 1500 1000 1500 Sliver Alloy 
110% 1500 1000 1500 Fine Silver 

110% 2200 2200 2200 Silver Alloy 
21 85% 110% 2200 2200 2200 Silver Alloy 
17 85% 110% 2200 2200 2200 Silver Alloy 

Fine Silver 
Gold Alloy 

·Gold Alloy 
·Gold Alloy 
·Gold Alloy 

Silver Alloy 
Silver Alloy 

·Gold Alloy 

tlOO,OOO 

100,000 

100,000 

t100,OOO 

t100,OOO 

tIOO,OOO 

100,000 

tlOO,OOO 

t100,OOO 

tIOO,OOO 

t100,OOO 

100,000 

100,000 

tlOO,OOO 

t100,OOO 

tIOO,OOO 

D.C. ENGINEERING DESIGN DATA 

110% SOD 500 

75% 110% 1500 1000 1S00 Silver Alloy 
75% 110% 1500 1000 1500 Fine Silver 
75% 110% 1500 1000 1500 Fine Silver 

1500 1000 1500 Fine Silver ·Gold Alloy 

250 

500 500 Silver Alloy 

250 250 

250 250 

250 250 

500 250 

500 2SO 

500 2SO 

1000 1000 

250 

250 

250 

250 

250 

250 

Special Alloy 
Special Alloy 
Special Alloy 

Special Alloy 
Special Alloy 

Special Alloy 

·Gold Alloy 

Special Alloy 
Special Alloy 
Special Alloy 

Do not operate at rate higher th an under 

100,000 

100,000 

100,000 

100,000 

500,000 

5,000,000 

2,000,000 

2,000,000 

20,000,000 

20,000,000 

20,000,000 

100,000 

'2,000,000 

2,000,000 

2,000,000 

6 

3 

6 

6 

6 

6 

6 

6 

3 

3 

6 

6 

1 

6 

6 

6 

6 

4 

6 

6 

6 

6 

12 

1,000,000 

1,000,000 

1,000,000 

1,000,000 

SOO,OOO 

750,000 

750,000 

10,000,000 

500,000 

500,000 

SOO,OOO 

10,000,000 

200,000 

1,000,000 

1,000,000 

1,000,000 

500,000 

250,000 

1,000,000 

750,000 

750,000 

10,000,000 

1,000,000 

60 

60 
60 

10 

60 

60 

60 

60 

60 

30 

60 
1 

60 

10 

10 

10 

4 

60 

60 

60 

60 

12 

140 

130 

140 

140 

130 

130 

130 

160 

130 

130 

130 
150 

140 

140 

130 

130 

130 

122 

140 

140 

140 

160 

122 

60 2,000,000,000 7200 ' 185 

60 2,000,000,000 7200 185 

60 2,000,000,000 7200 185 

60 2,000,000,000 7200 185 

60 2,000,000,000 7200 185 

60 2,000,000,000 7200 185 

60 10,000,000 180 185 

60 

60 

60 

2,000,000,000 7200 

2,000,000,000 7200 

2,000,000,000 7200 

185 

185. 

185 

I 

•• Based on steady state test under laboratory environmental conditions. Consult factory If application involves unusual load, speed of operation, off·on ratio, 
environmental or operating conditions. Electric life substantially greater when operated below rated load. 

t Load tests - making inrush ratings (0.4 to 0.5 P.F.) - breaking' 125% continuous rating (0.65 to 0.8 P.F.) . 
• Cross·bar contacts. 

2226 See YELLOW SECTION for Local Offices, Phones eem/1969 



ny,IIbIMu SECTION 4500 

PART NUMBERS AND PRICES 

2 
93-913 
93-914 
93-915 
93-916 
93-917 
93-918 
93-919 
93-920 
93-921 
93-922 
93-923 
93-924 
93-931 
93-932 
93-933 
93-934 
93-935 
93-936 
93-937 
93-938 
93-939 
93-940 
93-941 
93-942 
93-943 
93-944 
93-945 
93-946 
93-947 

93-948 4.47 
93-949 3.36 
93-950 4.02 
93-951 4.47 
93-952 4.15 
93-953 4.79 
93-954 5.33 
93-964 3.36 
93-965 4.05 
93-966 4.47 
93-967 3.36 
93-968 4.05 
93-969 4.47 
93-976 3.36 
93-977 4.05 
93-978 4.47 
93-979 3.36 
93-980 4.47 
93-981 4.47 
93-985 3.42 
93-986 4.15 
93-987 4.62 
93-988 3.36 
93-989 4.05 
93-990 4.47 
93-991 3.36 
93-992 4.05 
93-993 4.47 

93P-901 5.78 
93P-902 6.46 
93P-903 8.04 
93P-904 5.78 
93P-905 6.46 
93P-906 8.04 
93P-907 5.78 
93P-908 6.46 
93P-909 8.04 
93P-910 6.20 
93P-911 6.88 
93P-912 8.46 
93P-913 5.73 
93P-914 6.41 
93P-915 7.98 
93P-916 5.73 
93P-917 6.41 
93P-918 7.98 
93P-919 5.73 
93P-920 6.41 
93P-921 7.98 
93P-922 6.36 
93P-923 7.04 
93P-924 8.61 
93P-931 5.73 
93P-932 6.36 
93P-933 7.88 
93P-934 5.73 
93P-935 6.37 
93P-936 7.B8 
93P-937 5.73 
93P-938 6.36 
93P-939 7.88 
93P-940 5.67 
93P-941 6.78 
93P-942 8.30 
93P-943 5.67 
93P-944 6.30 
93P-945 7.83 
93P-946 5.67 
93P-947 6.30 
93P-948 7.83 
93P-949 5.67 
93P-950 6.30 
93P-951 7.98 
93P-952 5.78 
93P-953 6.66 

BRM-902 
BRMRl-901 
BRMRl-902 
BRMRl-903 

MS50P-901 
MS50P-902 
MS50P-903 
MS50P-904 
MS50P-905 
MS50P-906 
MS50P-921 
MS50P-922 
MS50P-923 
MS50P-924 
MS50P-925 
MS50P-926 

TRMR2-901 
TRMR2-902 
TRMR2-903 

$1.25 
5.11 
5.16 
5.26 

5.14 
5.41 
5.24 
5.67 
6.20 
2.11 
2.18 
2.18 
2.26 
2.26 
2.35 
2.44 
2.67 
2.89 

2.21 
2.27 
2.50 
2.69 
2.27 
2.34 
2.31 
2.76 

3.58 
3.61 
3.87 

5.15 
5.22 
5.29 

Listed here are standard controls only - for variations or special designs consult the factory 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

13 
iij.il1i;i4. 

STANDARD 
CATALOG 
CONTROLS 

available immediately 
at factory prices from , , 

ARIZONA 

KJerulff Electronics 
Phoenix 602-273-7331 

ARKANSAS 

Bluff City 
Jonesboro 501-932-7811 

CALIFORNIA 

Federated Purchaser 
L. A. 213-272-8771 
Kierulff Electronics 
l. A. 213-685-5511 
Fisher Switches 
Palo Alto 415-321-4080 
Kierulff Electronics 
San Diego 714-278-2112 

COLORADO 

Kierulff Electronics 
Denver 303-825-7033 
Newark-Denver Elee. 
Denver 303-757-3351 

CONNECTICUT 

Cramer Electronics 
Hamden 203-288-7771 

FLORIDA 

Hammond Electronics 
Daytona Beach 904-253-0531 
Hammond ElectroniCS 
Ft. Myers 813-334-2277 
Hammond Electronics 
Jacksonville 904-356-4851 
Hammond Electronics 
Lakeland 813-686-4145 
EI~ctr_onic Equip. 
Miami 305-635-0421 
Hammond Electronics 
Orlando 3,05-241-6601 
Hammond Electronics 
Tampa 813-253-0104 

GEORGIA 

Specially Distributing 
Atlanta 404-873-2521 

ILLINOIS 

Klaus Radio 
Peoria 309-691-4840 
Newark Electronics 
Chicago 312-638-441! 

INDIANA 

Graham Electronics 
Indianapolis 317-634-8486 

MARYLAND 

"owe II Electronics 
Beltsville 301-474-1030 

MASSACHUSETTS 

Cramer Electronics 
Newton 617-969-7700 

MICHIGAN 

Raido Electronics 
Grand Rapids 616-459-4611 
Rissi Electronics 
Detroit 313-834-8420 

MINNESOTA 

Lew Bonn 
Minneapolis 612-339-9461 

MISSISSIPPI 
Bluff City 
Columbus 601·328-6212 
Bluff City 
Greenville 601-334-4412 
Bluff City 
Tapelo 601·842-6832 

MISSOURI 
Burstein-Applebee 
Kansas City 816-221-4265 
Interstate Industrial 
St. Louis 314-353-8313 

NEW MEXICO 
Kierulff Electronics 
Albuquerque 505-268"3901 

NEW YORK 
E-T Instruments 
New York 212-675-2400 
Arrow Electronics 
Farmingdale 516-694-6800 
Stack Electronics 
Binghamton 607-723-6326 
Summit Distributors 
Buffalo 716-884-3450 
Roburn Agencies (Export) 
New York 212"966-2130 

NORTH CAROLINA 
Dixie Radio 
Charlotte 704-334-6480 

OHIO 
Pioneer-Standard 
Cleveland 216-432-0010 
Srepeo Pioneer 
Dayton 513-224-0871 

OKLAHOMA 
Oil Capital Electronics 
Tulsa 918-836-2541 
Texas Instr. 
Tulsa 918-583-8121 

OREGON 
Lou Johnston 
Portland 503-222-9551 

PENNSYLVANIA 
Powell Electronics 
Philadelphia 215-724- 1900 
R.P.C. Electronics 
Pittsburgh 412-782-3844 

SOUTH CAROLINA 
Dixie Radio 
Columbia 803-253-5333 

TENNESSEE 
BlUff City 
Memphis 901-276-4501 
Bluff Cit,. 
UnIon City 901-885-1861 
Electra Distributing 
Nashville 615-255-8444 

TEXAS 
Texas Inslr. 
Dallas 214-357-6121 
Texas Instr. 
Houston 713-666-2175 

WASHINGTON 
Washington Electronics 
Seatlle 206-682-4380 

WISCONSIN 
Raido Parts Co_ 
Milwaukee 414-276-4160 

WRITE FOR 
STANDARD CONTROLS CATALOG 

ESSEX INTERNATIONAL, INC. 
CONTROLS DIVISION 

2227 



TYPE 93 

Solder Terminals 
(Fig. la) 

TYPE 93P 

8 Pin Plug-In 
(Fig. 2) 

TYPE 93Q 

Quick Connect 
(Fig. 3) 

,A:e. 
YlIltage 

120 

240 

A.C.-D.C. GENERAL PURPOSE RELAYS 

Solder terminal type has combined front, single hole screw 
and stud mounting, screw and stud included. All terminals 
out front. One piece molded bobbin and terminal board con
struction. Highly resistant to arc tracking. Pnnted Circuit 
type may be controlled by SCR if firing angle, is no more 
than 10 degrees! 

Size: 11K/, x lK/' x lK/' U.L. and C.S.A. 

8 pin octal base for single and two pole. 11 pin base for 
three pole. High impact case. Standard pin connections. 

Size: 2Vs/l x 1!{." X lU/'. U.L. and C.S.A. 

Enclosed quick connect type designed for front mounting or 
polarized socket mounting. For socket mounting use 93-153-1 
socket kit. Front mounting relay has .20 x .187 terminals. 
High impact case. 

Size: 2Va/l x l!{l' x lU/'. U.L. and C.S.A. 

1/6 H.P. 10 Amp. 

1/3 H.P. 5 Amp. 

1/10 

1/6 H.P. 

.5 AI1IIj;CrO$$'B~r 
Cont~cts 

93P-903 
*93-991 93P-955 
*93-992 93P-956 
* 3-993 93P-957 
*93-964 93P-904 

--~~---

93P-958 
93P·959 
93p·960 
93P-934 

TYPE 93 

Printed Circuit 
(Fig. 1 b) 

TYPE 93P 

11 Pin Plug-In 
(Fig. 2) 

TYPE 93Q 

Relay Receptacle 
93-153·1 

93Q·955 93Q-958 
93Q·956-- -93Q~9-5g.-

93Q·957 930-960 
93Q-904 93Q-934 

93P-935 93Q-905 93Q-935 ~~-+--~*~9~3'-9~6~5~--93P-90r5-r--'~~;r-~r-~~~~-~-

-9:'lP-936 93Q·906 
93p·937 93Q-907 

-+--·*93-966~r--'9~3~P'-9~0~6-r 
---*-93--9-6~7~r--~9~3~P-~9~0~7-r-~~ 

93P-938 -- 93Q·908 
93P-939 93Q-909 

*93-968 93 P-908 
r--;;OO=rl---~~~r-------""=-I----·*:n9O;-3-n9~6r;9-+-- 93P-909 

93p·940 93Q·910 
93P-941 93Q-911 

93P-910 
93P-~9~1~1-r-~~~,~~r-~~· 

93P-912 93P-942 
93P-943 =:+--=-=-=-=-=-+----:-:---i:--c-=-t-------r--~9-=-3-::-P-~9-=-13c::--+--= 
------,-~ 

93P-944 93 P_91-:4-t--

93P-915 
-----------

*93-976 93P-916 
r----'--c=-=-::::+--~~=--1r---c~~-+---c*~9-=-3-=-9:=7:::7-+------ 93P--9-1-7 

*93-978 93P-918 
*93-979 
*93-980 

1---,~:-=-::::+---=--=--=-::::;---jr------=~c::-:--+---,;c-*9;3_981 

93P-919 

93P-922 
:-=-:::+--:-::-c=-=-+--~-=-::-t-----.-.--__ +--_ 93P-923 

93P-924 

93P-945 
93P-946 
93P-947 
93P-948 
93P-949 
93P-950 
----------

93P-951 
--------

93P-952 
93P-953 
93P-954 

93Q-912 
--------,--"-

93Q-913 
--------- --

93Q-914 

93Q-915 
93Q-916 
93Q-917 
93Q-918 
93Q-919 

-----" 

93Q-920 
-------

93Q-921 
93Q-922 
93Q-923 
93Q-924 

--93Q·936 

93Q-937 
~938 

930-939 -------
93Q-940 

93Q-941 
93Q-942 
93Q-943 
93Q-944 

-----
93Q'945 
93Q-946 
93Q-947 
93Q-948 
----

93Q-949 
93Q-950 
93Q-951 
93Q-952 
93Q-953 
93Q-954 

Listed here are standard controls only - for variations or special designs consult the factory 

DESIGN DATA ON PAGE 2226 PRICES ON PAGE 2227 
2228 See YELLOW SECTION for Local Offices, Phones eem /1969 



SECTION 4500 

RBM CONTROLS A.C.-D.C. GENERAL PURPOSE RELAYS 
ESSEX INTERNATIONAL, INC. 

TYPE 84 Totally Enclosed 

• 
SINGLE POLE NORMALLY OPEN and 

SINGLE POLE DOUBLE THROW 

FIGURE 1 

FIGURE 2 

SIZE 2:VS" x 1W' x 1'1"" 

TYPE 91 

SEPARATE 91-180-1 SOCKET AND 
TERMINAL KIT 

SIZE 2'18" x 17,,,,," x 2:VS" 

Low Cost 

• 
Screw or V4" Quick 

Connect Termination 

• 
Hardware Included 

• 
Operates Any Position 

• 
Isolated Coil 

• 
I or T Mounting 

Brackets 

• 
A.C. Coils Rated 

50/60 cy 

• 
U.L. and C.S.A. 

¥4" Quick Connect 
Termination 

• 
UL and C.S.A. 

• 
Enclosed Contacts 

• 
Operates Any Position I----+-----j 

• 
Solenoid Action 

• 
Wiring Terminals 

Included 

A.C. Coils Rated 
50/60 cy. 

• 
Can Be Panel 

Mounted 

(A) (A) 

(A) (8) 

(8) (8) 

N.D. N.D. 
8 Amps. 16 Amps. 

Continuous Continuous 
25 Amps. Inrush 

D.T. D.T. 
8 Amps. 8 Amps. 

Continuous Continuous 
18 Amps. Inrush 

10 Amps. 
@ 32 V. Max. 

TYPE 92 ¥4" Quick Connect 
Termination 

THREE POLE DOUBLE THROW 

SIZE 2W' x 2:VS" x 2'1'4" 

• 
U.L. and C.S.A. 

• 
Enclosed Contacts 

Operates Any Position 1------/-------1 

• 
Solenoid Action 

• 
Wiring Terminals 

Included 

• 
Manual Operating 

Button 

• 
A.C. Coi Is Rated 

50/60 cy 

(A) 

(A) 

(8). 

here are standard controls only - for variations or special designs consult the factory 

DESIGN DATA ON PAGE 2226 

(A) 

(8) 

(A) 

(8) 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

(A) 

(A) 

(8) 

(8) 

12 Amp. Cont. 
60 Amp. Inrush 

125 V.A.C. 15 Amp. 
277 V.A.C. 

6 Amp. Cont. 
35 Amp. Lnrush 

Max. 

250 V.A.C .. 

10 Amps. 
@32V. Max. 

PRICES ON PAGE 2227 
2229 



TYPE 987 

SIZE 2Va" X 1" X 2" 

FIGURE 1 FIGURE 2 

SIZE 2'W" X 17/0" x 17/a" 

TYPE 129AR 

TYPE 150 

9" Lead Wire Coil 

• 
Front or Rear 

Mounting 

• 
Hardware Included 

• 
Quick Connect 
Terminals on 
15 Amp Poles 

• 
Solder Terminals 
on 3 Amp Poles 

A.C. GENERAL PURPOSE RELAYS 

TWO POLE and THREE POLE DOUBLE THROW 

SPDT - 15 AMP. SPDT-3AMP. 

SPDT - 15 AMP. SPDT - 15 AMP. 

SPDT - 15 AMP. 2PDT - 3 AMP. • 

A.C. POWER RELAYS 

Double-Break 
Contacts 

• 
Totally Enclosed 

• 
Hi-Impact Case 

'. Screw or lf4" Quick 
I Connect Termination 

SINGLE POLE NORMALLY OPEN and 
SINGLE POLE DOUBLE THROW 

• ~----~~-----r------+------+----~ 18 Amp. 
Hardware Included 

• 
U.L. and C.S.A. 

• 
Non-Positional 

Totally Enclosed 
• 

iHi-lmpact Case 
• 

Double-Break 
Contacts 

• 
Easy to Mount 

• 
U.L. and C.S.A. 

• 
Pre-Wired 

• 
No Enclosure 

Required 
• 

Low Cost 

Continuous 16 Amp. 
1 H.P.-125 V. Continuous 

t--::::-:-~:--I-:-:-:-:-:--+ ____ --+------+--.....;....---1 2 H.P;-250 V. 

208/230 129AR-903 129AR-906 

ISAmp. 
Continuous 

1 H.P.-120 V. 
2 H.P.-250 V. 

FITS ANY '12" KNOCK-OUT. MEETS STANDARD CODE REQUIREMENTS. 
Underwriters Lab. white card listed. File E12139D 184N13.13 7/17/63. 
Aluminum die-cast base and bushing. High impact phenolic enclosure. 
tocknuts and position locking washer included. Color coded 8" lead wires. 

't All contact termina Is must be wired same polarity. 

18 Amp. 
Continuous 

TYPE ~5D D.C. POWER RELAYS 

Metal Case 
• 

Totally Enclosed 
• 

Isolated Coil 
• 

Side Bracket 
• 

1;4" Quick-Connect 
Termination 

• 
Hardware Included 

• 
Low Cost 

DESIGN DATA ON PAGE 2226 PRICES ON PAGE 2227 
2230 See YELLOW SECTION fDr LDcal Offices, Phones eem/1969 



SECTION 4500 

A.C. POWER CONTACTORS 

TYPE 80 

SIZE 31/." x 2%" x 2718" 

TYPE 85 

SIZE 31/2" x 31/a" x 2%" 

TYPE 143 

SIZE 31/4" X 2'I0Il" X· 21/2" 

TYPE 530 TYPE 540 

FIG. 1 FIG. 2 

Screw Power 
Termination 

#8 Solid Wire Max. 

• 
13" Lead Wire or 

Quick Connect 
Coil Terminals 

• 
Hardware Included 

Screw Power 
Termination 

#8 Solid Wire Max. 
• 

Double-Break 
Contacts 

• 
Hi-Dielectric 

• 
9" Coi I Leads 

• 
Mount as Shown 

• 
Low Cost 

Screw Terminals 
• 

#8 Solid Wire Max. 
• 

Double Break 
Contacts 

• 
%" Auxiliary Wiring 

Terminals 
• 

Straight-Thru Wiring 
• 

Hi-Dielectric 
Materials 

ight-Through 
Wiring 

• 
Low Cost 

'. Auxiliary 
Qu i ck-Connect 

Terminals' 
• 

U.L. and C.S.A. 
• 

Hardware Included 
• 

Screw Power 
Terminals 

For #10 Solid 
Wire Max. 

• 
25 Amp Unit 

Has Cover 
• 

Doubte-Break 
Contacts 

Solenoid Action 
• 

Enclosed Contacts 
• 

Resilient Mounting .. 
Screw Power 
Termination 
For #8 Solid 

Wire Max. 
• Epoxy Coil 

. . 
Hi-Dielectric 

• 
Double Break 

Contacts' 

Listed tiere are standard controlS onlY _ for or special 

ENGINEERING DESIGN DATA ONj)AGE 2226 

2.4 

120 

208/240 

24 

208/240 

1 H.P. Per Pole 
115/230 V. 

2 Pole Rating 
2 H.P. - 230 V. or 

18 Amp. Cont. 
90 Amp. Inrush 

TWO POLE NORMALLY OPEN 

THREE POLE NORMALLY OPEN 

143-901 

143-902 

143-911 

143-912 

143-913 

25 Amp. Cont. 
150 Amp. Inrush 

18 Amp. Cont. 
90 Amp. Inrush 

@ 277 V.A.C. 
Per Pole 

25 Amp.' Cont. 
150 Amp. Inrush 

@ 277 V.A.C •. 
Per Pole 

2~J'W,' 
Per Pole 

12.5 Amp. Cont. 
75 Amp. Inrush 

25 Amp. 
@ 277 V.A.C. 

Per Pole 

35 Amp. 
@ 277 V.A.C. 

Per Pole 

THREE POLE NORMALLY OPEN - 30 AMP. - Figure 1 

consult the facto,", . 

'. • ·.NET PRICESO.NPAGE 2227 
eem/1969 See 'fELLOW SECTION, for ,"ocaIOffices, Phones 'Z231 



SECTION 4500 'g,lbtlttlD 

A.C. INDUSTRIAL CONTACTORS 

PERMITS COMMON BASE, COIL & MAGNET FOR CONTACTOR RATINGS FROM 10 TO 50 AMPERES " DOUBLE BREAK "NO-KISS" C"ONTACT 
ACTION " REPLACEABLE CONTACTS & .COIL " EP.OXY SEALED MOLDED MAGNET COIL HOUSING " LAMINATED CORROSION RESISTANT E-TYPE MAGNET & 
SELF-AUGNING ARMATURE." H.I-DIELECTRIC ARC RESISTANT MOLDED CONTACT BLOCK &.CARRIER " 50/60 CYCLE MAGNET COIL" RESIUENT MOUNTING 

TYPE C10 
10 AMP. - 600 VOLTS 

SIZE 35N' x 23/4" X 3%" 

TYPE C15 
15 AMP. - 600 VO.LTS 

SIZE 3%" x 23/4" X 3%" 

TYPE C30 

SIZE 35N' X 20/.11 x 3%" 

TYPE C50R 

SIZE 3%" x 2%" x 3%" 

NON-TURN·ING STUDS • DRAWN STEEL 
DUST PROOF ENCLOSURE • COPPER STUD 
POWER & COIL TERMINALS • DOUBLE 
BREAK ROTATING DISC MOVABLE CON
TACT· SOLENOID ACTUATED· SUGGESTED 
MOUNTING - CAP DOWN 

4 TERMINAL 

SIZE 2'12/1 x 3'10" X 2\1:1' 

Pressure Type 
. Power Terminals 

#10 Solid Wire Max. 

• 
All Contacts 

Convert to N.C. 

• 
Double Break 

Contacts 

Pressure Type 
Power Terminals 

#10 Solid Wire Max. 

• 
All Contacts 

Convert to N.C. 

• 
Double Break 

Contacts 

30 Amp. 
600 Volts 

• 
Pressure Type 

Power Terminals 
#6 Solid Wire Max. 

• 
SPNO Auxiliary 
Converts to N.C. 

• 
Double Break 

Contacts 

50 Amp. 
480 Volts 

• 
Pressure Type 

Power Terminals 
#6 Stranded Wire 

Max. 

• 
Double Break 

Contacts 

FOUR POLE NORMALLY OPEN 

THREE POLE NORMALLY OPEN PLUS 15 AMP. AUX. 

FOUR POLE NORMALLY OPEN 

TYPE 7D D. C. POWER CONTACTORS 

Four Terminal 
• 

Isolated Coil 

• 
Silver or Copper 

Contacts 
• 

Hardware Included 

• 
Continuous Duty Coil 

• 
Ease In Wiring 

Copper 

Silver 

Listed here are standard controls - for variations or special designs consult the factory 

ENGINEERING DESIGN DATA ON PAGE 2226 • NET PRICES ON PAGE 2227 
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SECTION 
RBM CONTROLS 
ESSEX INTERNATIONAL, INC. TYPE 70 D. C. POWER CONTACTORS 

3 TERMINAL 

6 TERMINAL 

Three Terminal 

• 
Continuous Duty Coil 

• 
Copper Contacts 

• 
Hardware Included 

• 
Coil Common to Case 

or Coil Common 
to Battery 

• 
Rugged Construction 

Six Terminal 

• 

Continued 

SINGLE POLE NORMALLY OPEN 

SINGLE POLE DOUBLE THROW 

Coil 
Grounded 

to 
Case 

Copper 

Coil 
Common 
to Load 

Conti nuous Duty Coi I t--'---"-O;-,-'---I-'--'-'---=-;"-..... -II--"'"':±"::::::::'--"--+-'--...... -"-'---'----i 

TYPE 84T 

SIZE 2%" x 2V4" X 1'12" 

• 
Isolated Coi I 

• 
Hardware Included 

• 
Choice of 2 Types 

Contacts 

N.D. 
Copper 

and N.C. 
Silver 

A.C. & C.C. TIME CELAY RELAYS 

Rectifier/Capacitor Type · f'ixed Timing · 1/4" Quick-Connect 
Termination · Wiring Terminals Included · Approx. Reset Time 
4 Seconds 

o 

Rectifier I Capacitor Type 
Delay Available on 

Other Types 

Metal Case 

Totally Enclosed 

Flat Bracket 

114" Quick-Connect 
Termination 

Repeat ±2% @ 25°C 
and Nom. Voltage 

'14/1 Quick-Connect 
Coil Terminals 

Screw and Quick-Connect 
Power Termination 

H)-Impact Case 
o 

Non Positional 

Ambient Compensated 

Solid State Circuit 
Combined with RBM 

Type 93 Relay 
o 

Control Liquid Level 
Sense Temperature 
Variation or Light 

Intensity · PC Board Construction · Operates on 24VAC 
to 220 VAC · '14/1 Quick Connect 
Terminals 

RECTIFIER/CAPACITOR TYPE 
SINGLE POLE DOUBLE THROW 

SOLID STATE- FIELD ADJUSTABLE TYPE 
SINGLE POLE NORMALLY OPEN 

SEMI SOLID STATE TYPE 
THRU 3PDT 

SEE RBM TYPE 93 FOR RELAY SPECIFICATIONS Page 2228 

CONSULT FACTORY FOR SPECIAL DESIGN OR APPLICATION 
CONSULT FACTORY FOR PRICING 

Listed here are standard cDntrDls only - fDr variations or special designs cDnsult the factDry 

ENGINEERING DESIGN DATA ON PAGE 2226 • NET PRICES ON PAGE 2227 
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FIG. 1 2"x%"x2" 

• 
Plug-in Design 

• 
Hardware Available 

• 
4 PDT Standard 

(Fig. 1) 

4PDT Latch (Fig. 2) 
6PDT (Fig. 3) 

• 
High Speed 

• 
Long Life 

• 
Single or Double 

Coil Windings 

• 
Standard or Long 

Yoke Available 

• 
All Coil Voltages 

Thru 115 VDC Max. 

COMPUTER RELAYS 

-Based on tests with relay operating rate 30 per second. Consult factory for life 
expectancy for inductive loads - with or without arc suppression, giving contact 
loads, frequency of operation and "on time" ratio. 

Consult factory on all prices. Final price depends on type of 
hardware required. Competitive pricing. 

MINIATURE C.C. SENSITIVE RELAVS 

SINGLE POLE DOUBLE THROW - TWO POLE DOUBLE THROW - THREE POLE NORMALLY OPEN 

1.0 Amp. 2.0Amp. 100,000,000 At ISO 
-----+----+----1 Operations Per 

300,000 100,000 
Minute (No Load) Milliseconds 

-55°C to 
+S5°C 

TYPE MS40 
Solder Terminals 

SINGLE POLE DOUBLE THROW - OPEN TYPE 

.SIZE lYe" x lYe" x '';fl' 

TYPE MS64 

FIG. 1 FIG.2 

SIZE 1~6" x =¥4" X 1 Ve" 

• 
4-40 Mounting 

• 
Armature 

Common to Frame 

• 
Long Life 

• 
Low Cost 

Printed Circuit 
Terminals or 

Bracket Mounting 

• 
Isolated Contacts 

• 
Snap-on Cover 

• 
Molded Construction 

Listed here are standard controls only - for variations or special designs consult the factory 

ENGINEERING DESIGN DATA ON PAGE 2226 • NET PRICES ON PAGE 2227 
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BRM-902 

MINIATURE 

Standard Test Coil 
Specifications 

Available 

TYPE 
MS50 

i4§,ilij,ffiD SECTION 4500 

MINIATURE D.C. SENSITIVE RELAYS 

OPEN TYPE 
Solder Terminals 

• 
Isolated Contacts 

• 
Protective 

Contact Cover 

• 

SINGLE POLE DOUBLE THROW 

Insulating Fiber Base t==~~==l===~~==l=:J~~=l~~~~~~~~ 
ENCLOSED TYPE 

8 Pin Plug-In 

• 
Isolated Contacts 

• 
High Impact Case 

OPEN TYPE 

Solder Terminals 

Isolated Contacts 

D.O. Approx. 35% of PU. tNominal ±10%. 

TWO POLE DOUBLE THROW 

Protective Contact Cover I'-"";i;;;~:rv.~~---'F"'-

ENCLOSEO TYPE 

8 or 11 Pin Plug-In 

Isolated Contacts 

High Impact Case 

D.C. ENGINEERING DESIGN DATA 

BRS-901 
STANDARD 

BI-REED ,,) 

TRM-901 

TRI-REED ® 

Listed here are standard controls only - for variations or special designs consult the factory 

ENGINEERING DESIGN DATA ON PAGE 2226 • NET PRICES ON PAGE 2227 
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MINIATURE D.C. GLASS REED RELAYS 

TYPE BRMR 
MINIATURE 

FIGURE 1 FIGURE 2 

SIZE Fig. 1 - HIl' X J(." X 'u.," 
SIZE Fig. 2 - 1JJl' X ,4Ul' x' 3%l' 

PLUS LEADS 

TYPE TRMR 
MINIATURE 

FIGURE 1 FIGURE 2 

SIZE Fig. l' - 1 %i' x J1,/' x 3Ul' 
SIZE Fig. 2 - lJ(," X '?ii' x "iii' 

US LEADS 

TYPE BRSR 
STANDARD 

SIZE Fig. 1 - 2.55" x .675" x .625" 
SIZE Fig. 2 - 2.55" x .9.25" x .625" 

TYPE OBRSR 

TYPE OBRSR 

SIZE 2 3%4" x 1%/' x J1l' 

See BRM-902 
For Contact Rating 

• 
Operate Time 

1 M.S. Including 
Bounce 

• 
Release Time 
0.5 M.S. Max. 

• 
Magnetically 

Shielded 

See TRM-901 
For Contact Rating 

• 
Operate Time 

1 M.S. Including 
Bounce 

• 
Release Time 
0.5 M.S. Max. 

• 
Shielded 

See BRS-901 
For Contact Rating 

Operate Time 2 M.S. 
Including Bounce 

• 
Release Time 
0.5 M.S. Max. 

• 
Shielded 

See BRS-901 
For Contact Rating 

• 
Shielded 

• 
Operate Time 2 M.S. 

Including Bounce 

• 
Release ·Time 
0.5 M.S. Max. 

• 
Open Type 

See BRS-901 
For Contact Rating 

• 
Shielded 

• 
Operate Time 2 M.S. 

Including Bounce 

• 
Release Time 
0.5 M.S. Max. 

• 
Open Type 

3.0 watts 
Max. @ 25°C 

3.2 Watts 
Max.@25°C 

3.0 Watts 
Max.@250C 

3.4 Watts 
Max.@250C 

Listed here are standard controls only - for variations or special designs consult the factory 
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Until now, designing wltn mercury relays meant tak
ing the good with the bad. The trade-off for long life, 
high-speed closure and no contact bounce has been a 
bulky package (about % cu. in.) that must be babied 
in a vertical position. 

But not any morel Now Logcell® Mercury Film Re
lays offer all the advantages of mercury-wetted relays 
... plus miniature size (0.06 cu. in.), operation in 
any mounting position, and shock and vibration re
sistance suitable for many airborne, marine and other 
mobile applications. 

Whether you require the specific advantages of 
mercury relays for computer logic circuits, advanced 
instrumentation or high-speed control systems ... or 

'@r"ij8mN . SECTION 4500 
just need a tiny rugged relay that will last and last 
and .Iast, consider Logcells: 

• Long life - units tested to billions of cycles 
• No contact bounce 
• Operation in any mounting plane 
• Form "c" SPOT contacts 
• Fast operating time - 2 ms 
• No measurable AC contact noise 
• Thermal noise less than 0.2 microvolt 
• Switches dry circuits to 2 amps at 0-6 volts 
• Inherent contact memory - requires no holding 

current (mono-stable models also available) 
For complete information about revolutionary new 

Logcell Mercury Film Relays - and Logcell Mercury 
Film Switches-write Fifth Dimension Inc., Box 483, 
Princeton, New Jersey 08540 or call (609) 924-5990. 

~ 

he~e at Qagt . . . 
~TH DIMENSION INC. 

a miniature mercury relay that operates. 
IN ANY POSITION 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2237 



SECTION 4500 1§§,liij,m. 

• FAST-50 Microseconds Actuating & 
Release Time 

• VERSATILE-Over 50 Megohm Load-to
Control Isolation 

• DEPENDABLE-No Moving Parts
Unlimited Life-No Contacts to Wear Out 

MAX AC CONTROL DC 
CONTACT LOAD MODEL I MODEL 

ARRANGEMENT CURRENT NUMBER @ 5VDC NUMBER 
300'1)'18 IlD3X 

l- I AMP IlAIOX 12 rna IlDIOX 
2.5 AMPS IlA25X 20 rna IlD25X 

II) 
A. 6 AMPS IlA60X 
II) 

25 rna IlD60X 

10 AMPS IlAIOOX 35 rna IlDIOOX 

300 rna 2lD3X 
I AMP 21AIOX 24 rna 2lDIOX 

I- 2.5 AMPS 21A25X 40 rna 2lD25X II) 
A. 6 AMPS 21A60X 50 rna 21D60X 
C 

10 AMPS 21AIOOX 70 rna 21DIOOX 

CONTROL 
AND 

BIAS I 
@ 5 VDC 

300 rna 12D3X 

l- I AMP 12AIOX 14 rna 12DIOX 
2.5 AMPS 12A25X 22 rna 12D25X 

C 
A. 6 AMPS 12MOX 27 rna 12D60X 
II) 

10 AMPS 12AIOOX 37 rna 12DIOOX 

300 rna 22D3X 
1 AMP 22AIOX 28 rna 22DI0X 

6 2.5 AMPS 22A25X 44 rna 22D25X 

A. 6 AMPS 22A60X 54 rna 22D60X 
C 

10 AMPS 22AIOOX 74 rna 22DI00X 

• QUIET-No Bounce, No Are, No Noise 

• STRONG-Will Withstand The Most Severe 
Shock and Vibration 

• SAFE-Will Operate in Explosive and 
Corrosive Atmospheres 

• FLEXIBLE-Can Be Factory Modified to 
Most Any Switching Application 

CONTROL 
I PRICE-EITHER AC or DC SIZE 

@ 5 VDC 1-10 11-25 26-50 OD LXWXH 

12 rna $27.50 $25.20 $23.75 .6BB" X 30 rna 27.85 25.45 23.90 1.125" X .750" 
50 rna 28.75 26.10 24.35 

1.00" X 1.50';' 
100 rna 29.75 27.50 25.05 X .687" 

150 rna 34.BO 33.15 29.90 1.50" X 1.50" X 
1.00" 

24 rna 39.BO 36.50 32.00 
.688" X 1.125" X 60 rna 41.75 38.50 34.05 

100 rna 42.00 38.75 34.30 .750" 

1.00" X 1.50" 
200 rna 42.30 39.00 34.50 X .687" 

300 rna 47.25 44.10 39.60 1.25" X 2.50" 
X 1.00" 

CONTROL 
AND 

BIAS I 
@ 5 VDC 

14 rna 39.80 36.50 32.75 1.00" X 1.50" 32 rna 40.30 37.00 33.20 X .687" 50 rna 41.40 38.60 34.75 
l.~O" X 1.50" 

100 rna 42.25 39.10 35.45 X 1.00" 
1.25" X 2.50" 150 rna 47.15 44.25 41.50 X 1.00" 

28 rna 49.75 44.00 39.25 1.50" X 1.50" 64 rna 50.55 48.10 45.25 X 1.00" 100 rna 52.15 50.50 47.15 
1.25" X 1.50" 200 rna 54.50 52.05 49.75 X 1.00" 
1.75" X 1.7'5" 300 rna 59.50 56.B5 53.20 X 2.00" 

COMPARE THESE 
PERFORMANCE FEATURES 

DC STATIC RELAY 
OC LOAD VOLTAGE 
OC CONTROL VOLTAGE 
Load Voltage (mi n·max): 0 to 60 VDC 
Load Types: resistive, inductive or capacitive (max. in· 

rush, 3.5 times max. load current rating for one 
second.) 

Actuating Time: 50 microseconds 
Release Time: 50 microseconds 
Maximum Repetition Rate: 2000 operations per second 
Closed Contact Resistance: 0.20 ohms max. 
Open Contact Resistance: 10 megohms min. 
Operating Temperature Range: -20'C to +75'C 
Storage (non·operating) Temperature Range: 

-55'C to +IOO'C 
NOTE: The DC STATIC RELAY is available in a full Mil· 
Spec Version in all models. The Mil·Spec version meets 
MIL·E·5400 Class IV. Contact the factory for price & 
delivery. 

AC STATIC RELAY 
AC LOAD VOLTAGE 
OC CONTROL VOLTAGE 
Load Voltage (min·max): 20·200 V PEAK, I Hz to I KHz 
Load Types: resistive, reactive (p.f 0,5 leading or lagging) 
Actuating Time: 100 microseconds 
Release Time: less than 1/2 cycle at load frequency 
Closed Contact Resistance: 0'.20 ohms max. 

NOTE: In Order to Perform THE NORMAllY CLOSED "CONTACT" FUNCTION ON DOUBLE THROW RELAYS. 
A BIAS VOLTAGE IS REQUIRED. 

Open Contact Resistance: 10 megohms min. 
Operating Temperature Range: -20'C to +75'C 
Storage (non·operating)_ Temperature Range: 

-55'C to +IOO'C 
THESE CONTROL AND BIAS CURRENT REQUIREMENTS MAY BE SUBSTANTIALLY REDUCED ON RELAYS 
DESIGNED FOR HIGHER CONTROL AND BIAS VOLTAGES. 

PROPORTIONAL STATIC RELAY 

DRY CIRCUIT STATIC RELAY 
Voltage Programmable 

For Instrumentation and Computation 
PROVIDES OUTPUT PULSES IN PROPORTION TO CONTROL 

SIGNAL LEVEL 
• CLOSED "CONTACT DROP": 10 MV max @ 10 rna LOAD RANGE: 22·32 VDC. RESISTIVE or INDUCTIVE (other 

ranges available) • ACTUATING & RELEASE TIME: 50 microseconds 
• REPETITION RATE: 3000 operations per second PROPORTIONAL RANGE: 5% to 100% OF LOAD POWER 

CONTROL SIGNAL: I to 20 VDC @ 20 rna (ALSO AVAILABLE 
WITH I to 20 MILLIVOLTS CONTROL 
SIGNAL) 

PERFORMANCE SPECIFICATIONS 
LOAD: 
CONTROL: 

o to 60 VDC Resistive 0·10 rna 
5 VDC @ 25 rna LOAD·TO·CONTROL ISOLATION: 50 Megohms 

OPEN CONTACT RESISTANCE: 500 Megohms RESPONSE TIME: 1 MILLISECOND 
LINEARITY: ±3% TEMPERATURE RANGE: 

SIZE: 
-20'C to +75'C 

SIZE: 1.00" x 1.50" x .687" tall (00) 

LOAD-TO·CONTROL ISOLATION: 
.688" x 1.125" x .750" Tall (00) 
50 Megohms min. 

I.L.J........D ---,:-:-:-------'..J..D 10000 nOD n 111111111111111111 
_ 5% _ 50% • 100% . 

CIRCUITRY 
WITH THE FASTEST CIRCUIT BREAKERS MADE 

51-100 
27.50 
28.25 
32.75 

COMPLETELY PROGRAMMABLE 
NO MOVING PARTS 

FLIGHT SYSTEMS, INC. Announces the High Speed D. C. Static Circuit Breaker. The ultimate in circuit protection, 
the Static Circuit Breaker gives a clean, arc·free, bounceless break at 50 microseconds after current overload. The 
Static Circuit Breaker is insensitive to heat, shock, vibrations and will operate in any explosive or corrosive atmosphere. 
With its logic control of al,1 fun.ctions and wide range of available modifications, the Static Circuit Breaker will adapt 
to most .existing -systems at very low cost. Since the current sensor is completely isolated from the switch portion of 
the Static Circuit .Breaker, it is possible tQ monitor the current in a circuit different from the one being protected. The 
current sensor responds to D~'C. or peak A.C. currents, regardless of polarity. Remote sensing is also possible. 
CONTACT YOUR LOCAL FLIGHT SYSTEMS, INC. REPRESENTATIVE OR THE FACTORY FOR COMPLETE SPECIFICA· 
TIONS AND PRICES. 

NEED A SPECIAL VERSION OF THE STATIC RELAY? WE SPECIALIZE IN SERVICE! 2 to 3 WEEKS DELIVERY ON CUSTOM-BUILT RELAYS. WANT 
MORE INFORMATION? CALL (717) 697-0333 FOR DETAILS. 

~ © rl,nLf t:VI.I#-LlI'rtS Inc PO. Box 25, MECHANICSBURG, PA. 17055 
~ rll~'I1 tlj ~/tlllI • Ii" • PHONE (717) 697·0333 

2238 See YELLOW SECTION for Local Offices, Phones eem /1969 



604 

G-V CONTROLS INC. 
LIVINGSTON, NEW JERSEY 07039 

(201) 992-6200 

ITEM 
NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

PART 

CB Series 
Electrical 
Thermostat 

Series R, T&H 
Miniature Her
metica lIy Sea led 
Therma: Time 
Delay Relay 

900064 Series 
General Purpose 
Solid State 
Time Delay 

Red Line (DT) 
Series. Indus
trial Timing 
Relay 

Red Line (DM) 
Series. Instant 
Reset Therma I 
Timing Element 

PT Series High 
Precision 
Thermal Timing 
Relay 

JT Series 
Thermal Time 
Delay 

Thermette 
Series. Com
mercial Thermal 
Timer 

LT Series. 
Sub-miniature 
Thermal Time 
Delay 

Air Flow 
Sensing 
Switch 

Quick Connect 
Type Industrial 
Thermal Relay 

VE·2 Series 
Electrical 
Thermostat 

i@"ih''''N SECTION 4500 

DESCRIPTION 

Hermetically sea.led. adjustable, immersion type. 
Temp. range: -65 0 to +3oo o F. Rated 1000 W. Differ
ential ±lo F. Vibration, 2000 Hz; Shock, 50g. 

Sealed, adjustable. Delays: 0.1-240 secs. Operating 
voltages: 6.3-230V, AC/DC. Meets MIL-R-1964B. 7 Pin 
plug-in or flange mountings. 

Solid state timing circuit. Delays: 0.1-30 secs. Oper
ating temp.:' -55°C to +B5°C. Operating voltage: 
lB-32 V DC. Vibration: 2000 Hz; Shock, 50g. 

Octal size. Steel sheathed heater. Dust-proof, tamper
proof. Delays: 0.5-1BO secs. Operating voltages: 6.3-
230 V, AC/ DC. 

Provides instant reset during and after time delay 
when used with magnetic relay. Delays: 0.75-360 
secs. Operating voltage: 6.3-230 V, AC/DC. 

±5% over -55°C to +125°C. Vibration, 20g, 2000 
Hz; Shock, 50g, 11 ms. Delays: 3-1BO secs. Heater 
Voltages: 6.3-115 V AC/ DC. 

Designed for printed circuit board mounting. Stain
less internal construction. Dust-proof. Tamper-proof. 
Delays: 2-1BO secs. Operating voltages: 6.3-230 V, 
AC/DC. Also available in Instant Reset version, 
Series JM. 

9 Pin miniature thermal time delay. Metal enclosed. 
Dust-proof. Delays: 5-1BO secs. Operating voltage: 
6.3-26V, and 115 V, AC/DC. 

Flange mounting, hermetically sealed with seated 
height only 40% of standard miniature timers. De
lays: 2-75 secs. Operating voltages: 6.3-115 V AC/ DC. 
Vibration: 1000 Hz. 

Positive pr.:ltection when air flow stops - operates 
alarm or automatic shut-off. Operates in any posi
tion. Heater voltages: 6.3, 26 and 115 V AC/ DC. 

Surface mounting dust-proof. Time delays: 5 to 180 
seconds. Temperature compensated. Heater voltages: 
6.3, 26 and 115 AC/ DC. Contacts SPST, NO or NC. 

Surface sensing thermostat. Preset or adjustable. 
Low differential. High degree contact force/motion. 
Vibration: 2000 Hz; Shock, SOg. . 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2239 



SECTION 

• 
HERMETICALLY 
SEALED RELAYS 

Unmat\!lied for reliabUity, the :light weight, thermal capabilities, 
and high resistance· to. sho.ck of these hermetically sealed relays 
make them ideally suited for military and industrial electronic 
applications. 

Contact resistance is held to a minimum by silver contacts (with 
gold flash) combined with high contact forces. 

The reliability factor stems from exacting assembly (in a "White 
Room" where 'necessary), rigid quality control, well.equipped lab 
facilities and preCise' testing procedures. These manufacturing 
techniq.ues, combined.· with GE's advanced engineering design, 
producetop.quality ·relays with dependable characteristics exceed
ing those of static' s:witching devices. 

All high-temperature components allow the operation. of these 
relays in ambient temperatures between - 65°C to + 125°C. 
Units are available with studs or brackets for mounting. The micro 
line . has tab brackets for printed-circuit board application. 
Headers can be furnished with solder hooks;. three-inch leads, 
plug-in (with socket availability information) and mimy speCial 
terminals. Write. JOT Bulletin GEA-6628 

, 

TRANSISTOR SIZE TO-52 (3SBS) 

All-welded including coils 
High contact forces, overtravel 
Low. contact resistance 
High. thermal margin 

150 GRID-SPACE (3SBC, 3SBH) 

New small size 
Low profile - only 0.32" high 
Terminals on 0.150" centers 
All-welded construction 

150 GRID MAGNETIC LATCH 
(3SBM) 

New small size 
Low profile 
All-welded construction 
Snap action - no hang-up 

HALF-SIZE MICRO (3SAVI 

Terminals on 0.2" centers 
All-welded construction 
Bifurcated contacts 
Power or low-level switching 

HALF-SIZE PLASTIC CASE (3SBY) 

Low profile 
+ 85°C operation 
Bifurcated contacts 
Rugged construction 

LATCHING MICRO (3SAMI 

All-welded construction 
Snap action - no hang-up 
50 milliwatt sensitivity 
Power or low-level switching 
Giid spaced 

4-PoLE MICRO (3SAH) 

All-welded construction 
No solder, solder flux 
Power or low-level switching 
Terminals on 0.2" centers 

DOUBLE HERMETIC SEAL REED 
(3SBN) 

Sealed coils 
Low profile 
Low sensitivity 
Rugged construction 

Contact 
Form 

Contact 
Rating 

Sensi
tivity· 

2PDT iA a1 28 Vd·t 120 mw 
0.2A at 28 Vd-c 

Ind. 

2PDT 1A at 28Vd·c 
~ 'f2 at 115Va-c 

135mw 
250 mw 

Size & Weight 

0.37"xO.37"xO.275" 
0.09 oz. 

0.32"xO.61"xO.31" 
0.13 oz. 

0.32"xO.61"xO.61" 
0.24 oz. 

4PDT 2A at 28 Vd-c Single coil 0.61"xO.61"xO.32" 
0.5A 115 Va-c 100 mw 0.28 oz. 

Dual coil 
200 mw 

2PDT 2A at 28 Vd-c 260 mw 
1A at 1l5Va·c 

2PDT 2A at 30 Vd·c 
O.5A 115VH 

2PDT 2A at 28Vd-c 
1A at 115Va·c 

285mw 

50 mw 
75 mw 

4PDT 2A at 26.5 Vd·c 400 mw 
1A at 115 Va·c 

1PNO 
through 

6PNO 
1PDT 

through 
5PDT 

lOW to 100V 
3W to lOOV 

40mw 
per pole 
50 mw 

per pole 

0.4"xO.8"xO)V' 
0.35 oz. 

0.48"xO.88"x0.49" 
0.3 oz. 

0.9"xO.8"xO.II" 
0.75 oz. 

0.81"x1.01"xO.61" 
1.0 oz. 

From 0.3"x1.45"xO.35" 
to 0.89"x1.45"xO.35" 
0.23 oz. to 0.62 oz. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write' to General Electric Co., Section 998-50, Schenectady, N. Y. 12305 . 

2240 . See YELlow SECTION for Local Offices, Phones 

Vibration 
Capabilities 

30 G's to 
3000 cps 

30 G's to 
. 3000 cps 

Shock 
Operate 

Time 
Release 
Time 

100 G's for 2 ms max 1 ms max 
llms 

50 G's for 
11 ms 

4 ms max 4 ms max 

30 G's to 100 G's for 4 ms max 4 ms max 
3000 cps 11 ms 

30 G's to 50 G's for 4 ms max 4 ms max 
3000 cps 11 ms 

5 ms max 5 ms max 

30 G's to 100 G's for 5 ms max 5 ms max 
3000 cps 11 ms 

30 G's to 
3000 cps 

30 G's to 
2000 cps 

50 G's for 6 ms max 5 ms max 
11 ms 

50 G's 1 ms max 0.2 ms max 
for 11 ms 2 ms max 0:2 ms max 

GENERALe ELECTRIC 

eem/1969 
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• RELAYS 
CR 120 TYPE H GENERAL-PURPOSE RELAYS 

These compact, economical relays are ideal for the highly re
petitive operations required in the output of electronic equip
ment and in small, built-in chassis-type control panels where 
space is at a premium_ 

FEATURES 

• Variety of Forms - 5-amp, 10-amp relays and latch forms and current 
sensitive relays are available. 

• Mounting Flexibility - forms available for front- or back-connection, 
plug-in or channel-mounting. Open relays either stud- or screw-mounted, 

• Small Size - occupies only 3 to 5 cubic inches. 
Not Position Sensitive - relays will operate in any position. 

• Easy Connection - combination push-on, solder-type terminals CliO 
and .205 inch) available for front, back or plug-in connection. 

Open, stud-mounting 
relay 

General purpose control socket 
plug-in form with manual operator 

• Manual Operator, Indicating light 110-250 V - available on dust
covered, back-connected and plug-in forms permits check of relay 

CR120 TYPE G 

Tube-type 
plug-in 

Enclosed 
printed-circuit 

CR120 Type G relays provide extremely 
long electrical and mechanical life_ 
They are available in a wide variety of 
mounting and connection arrangements 
including plug-in; printed-circuit; bracket
mount or stud-mount with solder-tab, 
wire-wrap or quick-connect terminals. 
You can select relays which perform 
latching, timing, or current-sensing func
tions as well an ON-OFF switching. 
Relays are magnetically shielded. High
fidelity contacts are hermetically sealed 
in an inert gas to prevent contamination. 
Many standard factory modifications are 
available to meet wide application re
quirements. 

Contact Characteristics 
Maximum rating (a-c or doc): 

15 watts, resistive 
1.0 ampere maximum 
250 volts maximum (60 cycles rms) 

Contact resistance (initial): 30-60 milliohms 
Life expectancy (electrical): 

20 million operations at maximum rating 
100 million operations at V2 max rating 
200 million operations at low load 

Resonant frequency (reed): 1080 cps 

Operation 
Nominal coil power: 

SPOT 450 mw 
OPOT 680 mw 
3POT 1000 mw 

SPOT latch 270 mw 
DPOT latch 580 mw 

operation. 

REED SWITCH RELAYS 
CR220 TYPE G 

Plug-in with 
socket attached 

Open 
printed-circuit 

CR220 Type G relays are small, compact 
units that are ideal for applications where 
fast operating time and low power are 
required such as for scanning, instru
mentation, counting and data processing. 
These small relays are available in a 
variety of compact housings suitable for 
multi-relay applications_ You can choose 
forms for timing functions as well as 
ON-OFF switching. Mounting arrange
ments include printed-circuit, plug-in, 
bracket or channel-mounting. Bracket or 
channel-mounted forms are available with 
one- or two-level solder/push-on (0.11 0 
x 0.032 in.) or wire-wrap terminals. 
Relays are magnetically shielded, contacts 
are hermetically sealed_ A wide variety 
of factory modifications are offered. 

Contact Characteristics 
Maximum rating (a-c or doc): 

15 watts, resistive 
1.0 ampere maximum 
250 volts maximum (60 cycles rms) 

Contact resistance (initial): 30-60 milliohms 
Life expectancy (electrical): 

20 million operations at maximum rating 
100 million operations at 1/2 max rating 
200 million operations at low load 

Resonant frequency (reed): 1100 cps 

Operation 
Nominal coil power: 

Printed circuit: 1P 350 mw, 2P 600 mw, 
3P 700 mw, 4P 900 mw, 5P 1200 mw, 
6P 1600 mw 

Plug-in & bracket: 1P 350 mw, 2P 600 mw, 
3P 770 mw, 4P 1000 mw, 5P 1400 mw, 
6P 2300 mw, 8P 2300 mw, 12P 4000 mw 

For complete information contact nearest GE~ales Office listed on inside front 
cover, or write to GeI1eral Electric Co., Section 998-50, Schenectady, N. Y. 12305_ 

eem /1969 See YELLOW SECTION for Local Offices. Phones 

Write for Bulletin GEA-7BB2 

CR120 TYPE M 

CR120 Type M relays are miniature units 
that provide fast operating time, long life, 
and reliability in a minimum amount of 
space. You can get as many as five cir
cuits in a relay only 0.88 x 1.12 inches. 
They are available as enclosed printed
circuit forms. 

The relays perform ON-OFF switching, 
and are ideal for scanning, instrumenta
tion, counting and data processing appli
cations. 

Enclosed forms assure mechanical pro
tection and may be ordered with or 
without potting compound. They are not 
affected by magnetic fields created by 
adjacent relays. All contacts are her
metically sealed to give the highest pos
sible fidelity. The miniature reed switches 
are manufactured and tested under clean
room conditions. 

Forms with dual winding coils, special 
coil voltages, alternate pin length, and 
electrostatic shielding are also offered. 

Contact Characteristics 
Maximum rating (a-c or doc): 

4 watts, resistive 
0.125 ampere maximum 
120 volts maximum (60 cycles rms) 

Contact resistance (initial): 200 milliohms 

Life expectancy (electrical): 
5 million operations at maximum rating 
15 million operations at V2 max rating 

Resonant frequency (reed): 2000 cps 

Operation 
Nominal coil Power: 

1P 150 mw 4P & 5P 800 mw 
2P & 3P 500 mw 

Write for Bulletin GEA-7396 

GENERAL fj ELECTRIC 
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REEDACS 
When you think 
TRIACS. think 
REEDACS* 
Reedacs* incorporates solid state 
switching components based on 
Triac capabilities, and are specif· 
ically designed for inductive, 
tungsten or resistive loads rated 
up to 30 AMPS and to 220 VRMS. 
Inputs are switch closure, AC or 
DC pulse, DC or transistor logic. 
Inrush load is 10 times rating. 

GB2200 STANDARD 
REEDAC-Designed for. 
general heavy duty ap
plications, it has random 
bounce less turn on and 
lero crossing turn off. 
Rated to 30 AMPS at 
220 VRMS. 

GB3200 SYNCHRONOUS 
REEDAC-Solid state de· 
vice permits switch ing 
heavy inductive loads 
with no minimum load 
current meeting MIL
STD-826A. Rated to 30 
AMPS at 220 VRMS. 

Reed relays designed and manu· 
factured by Grigsby·Sarton are 
your assurance of maximum per· 
formance. Whatever your switch· 
ing requirement, you can depend 
on Grigsby·Sarton for the best 
quality, control engineering, and 
reliability. 

GB4200 MINIATURE 
REEDAC - Rated at 2 
AMPS, it is designed for 
PC board assembly. Com
patible for logic card 
use. 

GB8200 PHASE CONTROL 
- Rated to 30 AMPS at 
220 VRMS, the 8200 se
ries is designed for high 
power factor inductive 
loads providing 1.5° 
symmetry. 

GB9000 MOTOR STARTER - Solid state device 
is used as an off, forward-reverse motor 
switch. Rated up to 30 AMPS at 220 VRMS, 
it is designed for such applications as strip 
chart recorders, and machine and process 
motor controls. 

• Patent Pending 

GRIGSBV- BARTON. INC. 
ENGINEERS AND MANUFACTURERS OF REEDACS*/REED RELAYS/LOGIC CARDS/SYSTEMS 
107 NORTH HICKORY STREET. ARLINGTON HEIGHTS, ILLINOIS 60006 • TELEPHONE: AREA CODE 312/392·5900 

See YELLOW SECTION for Local Offices, Phones eem /1969 



SERIES 4005 RELAY 
The smallest, lightest commer
cially available 4 PDT relay that 
will switch a three-phase 10 
amp. inductive or resistive load. 
Weighs only 2Y2 oz.; measures 

just 1.14" x 1.125" x 1.03". Rated 28 VDC or 
115 or 115/200 V 400 cycles AC. Meets or ex
ceeds MIL-R-6106-D with no restrictions on over
load or rupture tests. 

SERIES 1200 RELAY 
Small, efficient relay rated at 
10 amperes, 115 volts, non
inductive A.C. Heavy solder lug 
terminals molded in phenolic 
block, with barriers for over
surface insulation. Up to three 

pole, double throw contacts. Size: 1 11/16" x 11,4/1 X 
1 %/1. Approx. wt. 1.9 oz. 

SERIES 2300 POWER RELAY 
Has 15 amp. contacts. In
verted coil construction pro
tects armature and cont<icts. 
Contacts D.P.D.T. U/L rated 
for 15 amps at 115 VAC non
inductive, or 1 H.P. at 115/ 

230 v., 60 c. Screw type terminals easily acces
sible. Size: 3 5116" x 2V2" X 2 1/16". Shipping wt. 8 oz. 

The Guardian solenoid line is the 
most complete in the industry. It 
includes intermittent or continuous 
duty types up to 230V, A.C. or up to 
230V, D.C. A new line of tubular 
solenoids now provides a range from 
a pull of 50 pounds to a fraction of 
an ounce. 

S Eell 0 N 4500 

SERIES 1220 RELAY 
10 ampere DPDT or 3PDT relay 
is designed to reduce both cost 
and height by eliminating radio
type plug, extra wiring and sub
assembly between relay and 
plug. Complete with dust cover 

AC 
DC 

and mounting bracket. Plug-in, solder or quick
connect terminals. U/L listed. Size: 1%2" x 1 11/16" 
X 19/16". Coils available for 6-240 VAC, 6-110 VDC. 

SERIES 1310 RELAY 
This is Guardian's 4PDT 3 
amp plug-in relay. Designed 
and built for maximum en
durance and reliability, it is 
especially suitable for com
puters, data processing, 
logic systems, business machines, or any other 
application that requires uncompromising qual
ity. The new 1300 Series is available AC or DC, 
plug-in or quick-disconnect, 6 to 115 VAC and 
6 to 110 VDC. Contact rating 3 amps at 30 VDC 
or 115 VAC resistive. . 

Get your entire Control Assembly 
from Guardian, Complete and Ready to Plug in _ .. 

Anything from a Single Switch 
to a complete Machine Control . • Write today. 

. No. 22 - DC only 

Guardian's engineering department 
is ready at all times to assist in~ 
modifying standard solenoids or de
veloping custom engineered units to 
fit your specialized applications. 

No. 18 - AC only NEW No. T6 - DC Solenoid 

Write for free Solenoid Bulletin 5 No. TS and G 

GUARDIAN®@ ELECTRIC 
GUARDIAN ELECTRIC MANUFACTURING COMPANY, 1550 West Carroll Avenue, Chicago, Illinois 60607 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2243 
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HART/ADVANCE RELAY DIVISION TELEPHONE RELAYS 
OAK ELECTRO/NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: 815 ·459·5000 TWX: 910·634·3353 CABLE ADDRESS: OAKMANCO 

VERSAPAC TYPE 67 
The Hart-Advance "VersaPac" 67 
miniature industrial relay is es· 
pecially designed for industria! 
applications requiring 2 to 8 form 
C's where space, weight and cost 
are important. Single and bifur-
cated t'ontacts rated at 3 and 5 2 FORM C 

amps are available. The use of 
Armco magnetic ingot iron and a one-piece frame 
and core provide for unusually precise adjustments. 
Mechanical life expectancy is in excess of 100 
million operations. Contact resistance is: .050 ohms 
max. before life; .100 ohms max. after life. A plastic 
cover protects the relay, and sockets are available. 

8 FORM C 

SPECIFICATIONS TYPE 67 VERSA PAC 

PLUG-IN 

TYPE 8 PI 

TYPE 8 
The Hart-Advance type 8 is an extremely 
versatile multkontact telephone type relay. 
It is available with many variations of coils, 
contact arrangements and ratings, adjust
ments, terminals and mountings. Armco 
magnetic ingot iron is used in all parts 
of the magnetic circuit. Contact blades 
are made of spring temper nickel·silver. 
Standard contacts are twin palladium 
alloy, gold flashed. Standard terminals are 
solder type, but printed circuit and taper 
tab terminals may also be supplied. 

The Series 8PI is a Type 8 relay with specific 
spring forms and a mating flush mounted 
socket and clear plastic cover which snaps 
over the socket. Outstanding benefits include 
pre-wiring socket possibilities, quick instal· 
lation and removal of relay, environmental 
protection, and cost savings. Relay is sup
plied less socket and cover unless specified. 
See page 3, "Type 8 Magnetic Latching" relay. 

TYPE 8 
weight 2 Pole, 1.0 oz. 4 Pole, 1.2 oz. 6 Pole, 1.3 oz. 8 Pole, 1.4 oz. max. open approx. 3 oz., enclosed approx. 8 oz. 
size 2 form C L - 1K." W- %" H _ 1~/, 1 C or 2C - 1%2" H X 2%/' L x 1%"/' W 

8 form C L = 1K." W= %" H = 1%" 
enclosure acrylontrile styrene cover open, dustite, or hermetically sealed 
contact forms C A, B, C, D, E 
contact arrangement standard 2C, 4C, 6C, 8C 1 form C through 8 form C max 
standard contact silver composite, 3 amp resistive rating contacts available to meet special applications 
material & rating silver composite, 5 amp resistive rating (power adjust.) different contacts may be mixed on the same relay 
contact codes special to 7 amps (without cover) 1,2,3,4,4G,5,6,8,10, 11, 12,16,18,20,21,24G,216,MS 
ambient temperature -55°C to +71°C - 55°C to + 85°C 
terminals plug·in or solder (solder lug or printed circuit sockets available) solder, plug-in, taper tab, and printed circuit 
mounting plug-in or one #3·48 NC-2A stud 
dielectric strength 1000 volts RMS, contacts to ground 

500 volts RMS between open contacts 
insulation resistance 1000 megohms minimum at 25°C 
sensitivity 2C & 4C, 575 MW 6C, 1 W 8C, 1.2 W 
coil dissipation 1.8 watts max 

POWER ADJUSTMENT TYPE 67 
nominal resistance must operate 

contacts coil letter Yoltage ohms (25°C) Yolts (25°C) 
A 6 52 4.8 

2C, D 12 185 9.6 
G 24 700 18.0 

4C K 48 2500 38.4 
N 115 15,000 92.0 
B 6 25 4.8 
E 12 90 9.6 

6C H 24 430 18.0 
L 48 1550 38.4 
P 115 9000 92.0 
C 6 20 4.8 
F 12 72 9.6 

8C J 24 350 19.2 
M 48 1250 38.4 
R 115 8000 92.0 

SENSITIVE ADJUSTMENT TYPE 67 
resistance 
ohms (25°C) coil letter 

maximum operate current (milliamperes) 
2C 85 MW 4C 175 MW &C 275 MW ac 375 MW 

1000 S 8.5 13.0 16.6 19.4 
2500 K 5.8 8.4 10.5 12.3 
5000 T 4.1 6.2 7.5 8.7 

10,000 v 3.1 4.5 5.3 6.2 
15,000 N 2.6 3.5 4.3 5.0 

two #6-32 tapped holes on %" centers 
1000 volts RMS 

100 megohms min. 
160 MW per form C 
4.3 watts max. 

STANDARD COILS AND OPERATING VALUES* - TYPE 8 
DC AC (60 cycle) 

resistance must operate resistance must operate 
nominal ohms yolts operate ohms YO Its 

contacts Voltage (25°C) (25°C) time (25°C) (25°C) 
6 20 2.5 .017 1.6 4.0 

12 100 5.0 .017 5.0 7.0 

2C 24 300 9.0 .017 23.0 18.0 
48 1300 21.0 .017 - -

110·115 8000 56.0 .017 400 75.0 
220·230 16000 80.0 .017 2400 180.0 

6 20 3.0 .021 1.6 4.5 
12 100 6.5 .021 5.0 7.5 

3C 24 300 11.0 .021 23.0 18.5 
48 1300 26.0 .021 - -

110·115 8000 64.0 .021 400 80.0 
220-230 16000 110.0 .021 2400 185.0 

6 20 3.5 .024 1.6 5.0 
12 100 7.0 .024 5.0 8.0 

4C 24 300 14.0 .024 23.0 19.0 
48 1300 30.0 .024 

110-115 8000 80.0 .024 400 85.0 
220-230 16000 125.0 .024 2400 190.0 

6 20 5.0 .034 1.6 5.5 
12 100 10.0 .034 5.0 9.5 

6C 24 300 19.0 .034 23.0 21.0 
48 1300 40,0 .034 - -

110-115 8000 95.0 .034 400 95.0 
220-230 16000 160.0 .034 2400 200.0 

* The operatrng speclficallons shown are. tYPical and many vanatlons from these 
values may be obtained by the proper selection of the coil, contacts, and adjustment. 

2241 See YELLOW SECTION for Local Offices, Phones .eem /1969 
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HART/ADVANCE RELAY DIVISION TELEPHONE RELAYS 
OAK ELECTRO/NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: 815 . 459·5000 • TWX: 910-634-3353 • CABLE ADDRESS: OAKMAN CO 

TYPE 8 MAGNETIC LATCHING TYPE 2 TYPE 4 
The Type 8Ml remains 
magnetically latched 
from remnant magnet
ism until demagnetized 
by reverse polarity pulse. 

The Type 8lA is a 
mechanical latch using 
two Type 8 relays. Pile
ups of up to twelve 
Form C can be supplied 
(six on each unit). 

COilS 

The Hart-Advance type 
2 relay is a long frame 
telephone type de· 
signed especially for 
long life and appli· 
cation versatility. All 
parts of the magnetic 
circult are of magnetic 
ingot iron for DC oper· 
ation and silicon steel 
for AC. Contacts are 
available to meet appli-
cations from dry cir- with micro switch 

operate release cuit to 10 amps. Varnish Impregnated coils and 
pile-up can be supplied to meet extreme humidity 
conditions. The type 2 is available with special 
coils and adjustments to provide for slow 
operate or slow release timing while snap 
switch contacts and micrometer adjustments are 
also available. A wide variety of enclosures 
adds versatility to the type 2 relay. 

The Hart-Advance type 4 is a compact, 
high reliability telephone type relay. 
Magnetic ingot iron is used for all parts 
of the magnetic circuit. The type 4 is the 
smallest in overall size while the 4A is 
the same overall size yet provides for 
greater coil Winding space. The 4B has 
the same general construction but is 
slightly larger to provide for still greater 
coil winding space. The type 4C is the 
same size as the 4B but utilizes an ar
mature bearing pin in lieu of bearing 
screws to increase sensitivity and provide 
for faster operating speed. All standard 
type 4's are supplied with solder ter
minals while taper tab, printed circuit, 
and plug-in features are also available. 
Through the use of '/4" dia. silver con
tacts, the type 4C can be supplied with 
double make contacts with a rating of 
35 amps. 

contact resist. resist. 
arrangement voltage ohms voltage ohms 

4 form C 24VDC 150 110VAC 11,000 
4 form C 24VDC 150 24VDC 2,000 
4 form C 110VAC 1000 24VDC 12,500 

other spring and coil combinations available 
upon request 

SPECIFICATIONS TYPE 2 
weight open approx. 10 OZ., enclosed approx. 19 oz. 
size 1C or 2C: 1~6 H X 4% L x 11/2 W 
enclosure open, dustite, or hermetically sealed 
contact forms A, B, C, D, E 
contact arrangement 10 form C maximum 
contact codes 1, 2, 3, 4, 4G, 5, 6, 8, 10, 11, 12, 16, 18, 20, MS 
ambient temperature - 55°C to + 85°C 
terminals solder or taper tab 
mounting two #8-32 tapped holes on 34" centers 

dielectric strength 1000 volts RMS standard 
insulation resistance 100 megohms min. 
sensitivity 90 MW max. per form C 
coil dissipation DC re lay - 10 watts 

STANDARD COILS AND OPERATING VALUES 

TYPE 2 
DC AC TYPE 4t 

reSistance must operate resist. must resistance must 
nominal ohms op. volts time ohms op. vol!' ohms op. volts 

contacts voltage (25°C) (25°C) seconds* (25°C) (25°C) (25°C) (25°C) 
6 50 2.0 .022 0.2 3 30 4.0 

12 250 4.5 .022 0.7 9 120 8.0 

lC 24 600 7.0 .022 4 14 300 14.0 
48 2000 14.0 .022 13 36 1000 25.0 

110·115 3600 16.0 .022 100 90 6000 65.0 
220·230 10,000 30.0 .022 360 150 

6 50 3.0 .032 0.2 4 30 4.0 
12 250 6.0 .032 0.7 9 120 9.0 

2C 24 600 9.0 .032 4 15 300 16.0 
48 2000 18.0 .032 13 38 1000 30.0 

110·115 3600 23.0 .032 100 95 6000 75.0 
220-230 10,000 40.0 .032 360 160 - -

6 50 3.0 .035 0.2 4 30 4.5 
12 250 6.5 .035 0.7 9 120 10.0 

3C 24 600 11.0 .035 4 16 300 20.0 
48 2000 20.0 .035 13 40 1000 38.0 

110-115 3600 29.0 .035 100 95 6000 85.0 
220-230 10,000 45.0 .035 360 165 - -

6 50 3.5 .040 0.2 4 30 5.0 
12 250 7.5 .040 0.7 9 120 11.0 

4C 24 600 12.0 .040 4 18 300 21.0 
48 2000 22.0 .040 13 40 1000 40.0 

110-115 3600 32.0 .040 100 95 6000 95.0 
220·230 10,000 60.0 .040 360 165 

TYPE 4C 

TYPE 4, 4A, 4B, & 4C 
open approx. 3 oz., enclosed approx. 5 oz. 
1 C or 2C: 1l){4 H X 1l){6 L X lJ,3'2 W 
open, dustite, or hermetically sealed 
A, B, C, D, E (1 form. X on 4C power relay) 
4, 4A, 4BAC - 4 form C max. 4B & 4C - 6 form C max. 
Same as Type 2 (except code 20 n/ a) 
-55°C to +85°C 
solder, taper tab, and printed circuit 
4 and 4A - four #4-40 tapped holes 
4B and 4C - two #4-40 tapped holes (variations available) 
1000 volts RMS 
100 megohms min. 
per form C: 4--200 MW; 4A-200 MW; 4B-160 MW; 4C-140 MW 
3 watts max. 

TYPE 4 
TYPE 4At TYPE 4Bt TYPE 4BACt TYPE 4Ct 

resistance must resistance must resistance must resistance must operate 
ohms op. volt ohms op. volt ohms op. volts ohms op. volts time 

(25°C) (25°C) (25°C) (25°C) (25°C) (25°C) (25°C) (25°C) seconds' 

30 4.0 30 1.9 1.6 5.5 30 2.0 .010 
125 8.0 120 5.0 12 9.5 75 4.0 .010 
300 - 14.0 425 6.5 55 20 425 7.0 .010 

1000 25.0 1300 15.0 103 42 1300 13.0 .010 
6500 65.0 6500 39.0 950 95 6500 30.0 .010 

16000 62.0 2900 190 16000 56.0 .010 
30 4.0 30 3.0 1.6 5.5 30 2.5 .014 

125 9.0 120 7.0 12 9.5 75 4.5 .014 
300 16.0 425 9.0 55 20 425 10.0 .014 

1000 30.0 1300 22.0 103 42 1300 17.0 .014 
6500 75.0 6500 52.0 950 95 6500 42.0 .014 

- - 16000 96.0 2900 190 16000 64.0 .014 
30 4.5 30 3.6 1.6 5.5 30 3.0 .018 

125 10.0 120 8.0 12 9.5 75 6.5 .018 
300 20.0 425 14.5 55 20 425 13.0 .018 

1000 38.0 1300 29.0 103 42 1300 21.0 .018 
6500 85.0 6500 65.0 .950 95 6500 46.0 .018 

- - 16000 112.0 2900 190 16000 80.0 .018 
30 5.0 30 4.0 1.6 5.5 30 3.5 .022 

125 11.0 120 8.5 12 9.5 75 7.5 .022 
300 21.0 425 18.0 55 20 425 15.0 .022 

1000 40.0 1300 32.5 103 42 1300 27.0 .022 
6500 95.0 6500 72.0 950 95 6500 62.0 .022 

16000 128.0 2900 190 16000 112.0 .022 

• approximate operate time at nominal voltage t DC only t 60 cycle AC 

eern / 1969 See YELLOW SECTION for Local Offices, Phones 2245 
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TYPE 12 

HART/ADVANCE RELAY DIVISION GENERAL PURPOSE RELAYS 
OAK ELECTRO/NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: 815 . 459·5000 TWX: 910·634·3353 • CABLE ADDRESS: OAKMANCO 

TYPE 12 

TYPE 12 LA 
(Latching) 

GHA-5 AMP CONTACTS 
GHB-10 AMP CONTACTS 
GHS-5 AMP CONTACTS 
PLATE CIRCUIT RELAY 

TYPE GH 
The Hart·Advance GH relay is especially 
engineered for maximum efficiency at 
lowest cost. The small size of this relay 
allows for installation in equipment 
where space is a problem. 'GH relays are 
available in 3 open series - GHA (5 
ampere rating), GHB (10 ampere rating), 
GHS (5 ampere plate circuit type). These 
relays are also available in plastic 
dustite enclosures with 8 pin plug fOI 
lC and 2C, and 11 pin for 3C. UL ap· 
proved versions available. 

4 •• 5 3" .6 4 5 

3 .. ~C~6 
2iJ ~7 

I • 8 

8·pin SPDT(1C) 

2~7 
5 6 7 I. 8 

4 ~.'l 8 8·pin DPDT(2C) 

The Hart·Advance Type 12 is a general purpose relay that combines low cost and 
contact versatility to make it ideal for many applications. It is available with 
contact ratings of 5 or 10 amps and configurations of 1 thru 6 form C; and is 
suitable for AC or DC operation. Its versatility is further enhanced through the 
use of one of the standard enclosures. 

GHP-ENCLOSED GHA 
GHH-ENCLOSED GHB 
GHE-ENCLOSED GHS 

3~~ 
I • II 

11'pin 3PDT(3C) 

STANDARD WIRING 

SPECIFICATIONS TYPE 12 TYPE GH 
weight Type 12 -7 oz. max.; Type 12LA -15 oz. max. open - 2 ounces max.; enclosed - 3 ounces max. 
enclosure open or dustite (Type 12 only) open, dustile or hermetically sealed 
contact arrangement Type 12 - 1 thru 6 form A, B, or C or combinations thereof. 1, 2, or 3 form C 

Type 12LA - latch, 6 form C max.; unlatch 2 form C max. 
contact material Va" silver and/ or K/' silver 5 amp - silver, gold flashed 

10 amp - silver cadmium oxide, gold flashed 
contact resistance .100 ohms max. before life .100 ohms max. 
contact rating W' silver - 5 amps resistive at 115 VAC or 26.5VDC GHA, GHP, GHS, GHE 5 amps resistive at 115VAC or 26.4 VDC 

Kt silver - 10 amps resistive at 115VAC or 26.5VDC 2 amps inductive at 115VAC or 26.5VDC 
GHB, GHH 10 amps resistive at 115VAC or 26.5VDC 

5 amps inductive at 115VAC or 26.5VDC 
ambient temperature - 55°C to + 85°C open - 55°C to + 85°C 

enclosed -55°C to +50°C (special -55°C to +85CO) 
terminals solder lug solder lug 
mounting four 6 - 32 tapped holes #6·32 tapped hole 
dielectric strength 500 volts RMS 500 volts RMS 
insulation resistance 100 megohms minimum 100 megohms min . 
operate time .025 sec. max. - (6 form C at nominal voltage) . 015 seconds max. at nominal voltage 
release time .010 sec. max. at nominal voltage .010 seconds max. at nominal voltage 
sensitivity DC relay - 300 milliwatts per form C; AC relay - 6 volt amps GHA, GHB DC delay 1.0 watts; AC relay 3 volt·amperes 

GHS, GHE 1C -13OMW 2C-26oMW 3C-350MW 
coil dissipation 4 walts maximum at 25°C DC relay - 3 watts max. at 25°C; AC relay - 6 volt·amperes 

TYPE 12 & 12LA TYPE GH 
DC AC General Purpose Types GHA - GHP - GHB - GHH 

nominal resistance must operate resistance must operate DC AC 
contacts voltage ohms (25'C) Yolts ohms (25'C) YO Its 

nominal resistance must operate must release resistance must operate 
6 17 5 1.2 4 voltage ohms (25'C) volts (25°C) yolts (25°C) ohms (25°C) volts (25°C) 

12 64 8 9 8 6 25 5 1 4 5 

2C 24 215 17 19 18 12 100 10 2 16 10 
48 800 38 - - 24 400 20 4 63 20 

110·115 5000 70 645 85 48 1600 40 8 250 40 
220 9300 165 2500 175 110·115 8000 95 20 1600 95 

6 17 5 1.2 5 220 32,000 185 60 5000 185 
12 64 9 9 8.5 

3C 24 215 18 19 19 
48 800 40 - -

110·115 5000 80 645 90 
220 9300 175 2500 180 

6 17 5 1.2 5 Plate Circuit Types GHS - GHE 
12 64 10 9 10 resistance must operate current (amps) 

6C 24 215 20 19 20 ohms (25°C) lC 2C 3C 
48 800 43 2500 .0072 .010 .012 

110·115 5000 95 645 95 5000 .005 .0072 ,0083 
220 9300 185 2500 185 10,000 .0036 .005 .0058 
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i@!iialmg SECTION 4500 

HART/ADVANCE RELAY DIVISION GENERAL PURPOSE RELAYS 
OAK ELECTRO/NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE, 815·459·5000 TWX, 910·634·3353 • CABLE ADDRESS, OAKMANCO 

STANDARD CATALOG LISTINGS - SERIES W RELAYS 
SERIES W, WU 
GENERAL DESCRIPTION - The Series W is a 
double·pole, double·throw relay, available with 
socket for plug·in application or for use without 
socket with standard quick·connect terminals for 
simplicity and ease in wiring. Rated for 1 and 
2 HP motor loads, it offers high quality, depend· 
able performance and long life. 
These relays are ideal for use in appliances, 
automation equipment, motor starting, heater 
circuits, clock controlled systems, laundry 
equipment, vending machines, machine tools, fur

r U 1 1 MAO£ IN lLSA. 
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nace controls, panel boards and air conditioners. SERIES W 
Series WU - UL approved to UL508. Provided with Class A insulation. 
The Series W plug·in design allows rapid removal and replacement of relays 
for preventive maintenance. Servicemen can replace relays without Wiring and 
soldering problems. 
THREE BASIC MOUNTING ARRANGEMENTS - Type I-Panel Mountings. Type 2-
Side Mountings. Type 3-Socket (Includes retaining clip.) 
W·RELAY HOLDING CIRCUIT - Available as an optional extra is a normally 
open holding contact for the coil circuit. This permits sustaining operation 
of the relay from momentary switches, as found in customary Start·Stop push· 
button stations, without sacrificing one of the heavy·duty load contacts where 
the coil voltage may be different from the load circuit voltage. 
FUNCTIONAL SWITCH ASSEMBLY DESIGN - Evenly spaced contact return springs 
give almost simUltaneous contact transfer on both sets of contacts. 
Simple one~piece construction of the contact fingers together with oversized 
contacts and the solid silver contact bar give long, trouble·free life. 

TYPE LG 
The Hart·Advance LG Relay combines two 
of the popular GH series into a latching 
assembly ideally suited for applications 
where it is desirable to use only a 
momentary signal to produce a continuo 
ous indication, and to reset electrically. 
This unit is available with 5 or 10 amp 
contacts and contact arrangements of 
1 through 6 form C. 

TYPE MK 

nominal voltage 

6VDC 

12VDC 

24VDC 

DC 
48VDC 

100VDC 

150VDC 

6VAC 

12VAC 

24VAC 

AC 115VAC 

208VAC 

220VAC 

240VDC 

Part Number 
pull·in voltage coil resistance (prefix WU denotes 
(max. @ 25°C) (ohms) UL approved model) 

WU006D1·278 
4VDC 14 WU006D2·252 

WU006D3·171 
WU012D1·279 

8VDC 50 WU012D2·253 
WU012D3·159 
WU024D1·280 

16VDC 250 WU024D2·281 
WU024D3·129 
WU048D1·282 

32VDC 1,000 WU048D2·283 
WU048DH81 
WUlOOD1·284 

75VDC 5,000 WU100D2·285 
WU100D3·286 
WU150Dl·287 

140VDC 30,000 WU150D2·288 
WU150D3·289 

WU006A1·290 
5VAC .83 WU006A2·291 

WU006A3·197 
WU012A1·292 

10VAC 4 WU012A2·246 
WU012A3·293 
WU024A1·294 

20VAC 14 WU024A2·161 
WU024A3·295 
WU115A1·166 

95VAC 250 WU115A2·141 
WU115A3·099 
WU208A1·296 

175VAC 1,000 WU208A2·227 
WU208A3·218 
WU220A1·297 

185VAC 1,000 WU220A2·140 
WU220A3·108 . WU240Al·298 

200VAC 1,200 WU240A2·220 
WU240A3·130 

The Hart·Advance MK relay requires less than '12 cubic inch 
mounting space. All parts are cadmium cronak plated to 
prevent corrosion. Insulation material of silicone glass and 
hinges or beryllium copper assure stable performance under 
shock, vibration, and temperature extremes. The MK is avail· 
able with palladium contacts and contact arrangements of 
I and 2 form C. Mounting of the open relay is accomplished 
by means of a single 2·56 screw. Also available are a choice 
of 3 standard hermetically sealed enclosures. TYPE MK 

NOMINAL COIL DATA - COIL WATTAGE· A.C. Coils-71h Volt Amperes (in·rush 
15 V.A.) D.C. Coils-2.5 Watts. Operating Time-20 ms max. A.C., 30 ms max. D.C. 
Dropout Time-15 ms max. A.C. 15 ms max. D.C. Coil Voltage-4 V. to 240 V. 
(50·60 Cycles) A.C. 4 V. to 240 V. D.C. 

SPECIFICATIONS SERIES W, WU TYPE LGA & lGB TYPE MK 
size height l.875; width l.50; depth l.5Q l.88 H X 3.03 l X 1.70 W .796 H X .968 L x .625 W 
weight 10 ounces max. 5 ounces max. 0.5 ounces max. 
enclosure cover assembly not available open, dustite or hermetically sealed 
contact arrangement DPDT 2Z 1 thru 6 form C (3 max. per coil) 1 or 2 form C 
contact material solid silver or silver cadmium oxide 5 amp - silver, gold flashed palladium 

available gold flashed 10 amp - silver cadmium oxide, 
gold flashed 

contact resistance .100 ohms maximum .050 ohms max. 
contact rating 25 amps resistive at 120VAC or 240VAC LGA-5 amps resistive at 115VAC or 26.5VDC 1 amp resistive at 115VAC or 26.5VDC 

25 amps inductive 120VAC 2 amps inductive at 115VAC or 26.5VDC 0.6 amps inductive at 115VAC or 26.5VDC 
1 h.p. 120VAC - 2 h.p. 240VAC LGB-I0 amps resistive at 115VAC or 26.5VDC 
25 amps resistive 24VDC 5 amps inductive at 115VAC or 26.5VDC 

ambient temperature -55°C to +85°C - 55°C to + 85°C - 55°C to + 85°C 
terminals spade type - %" x .032 standard solder lug solder lug 
mounting 8·32 tapped ho Ie two .156" dia. holes on 1 '0/'8" centers 2·56 UNC·3B tapped hole 
dielectric strength 500 volts RMS 500 v.olts RMS 500 volts RMS 
insulation resistance 100 megohms per min. 100 meg ohms minimum 100 megohms min. 
operate time 30ms max. AC - 40ms max. DC .015 sec. max. at nominal voltage .006 sec. max. at nominal voltage 
release time 15ms max. AC - 15ms max. DC .010 sec. max. at nominal voltage .005 sec. max. at nominal voltage 
sensitivity DC relay - 1 watt DC relay - 2 watts nominal; 1 form C, .50 watts; 2 form C, .80 watts 

AC re lay - 6.5 volt amps AC relay - 3 volt amperes nominal 
coil dissipation DC relay - 2.5 watts 3 watts maximum at 2SoC l.5 watts max. at 25°C 

AC relay - 7.5 volt amps 

STANDARD COILS AND OPERATING VALUES TYPE MK 

TYPE LGA & LGB 
1 FORM C 2 FORM C 

nominal reSistance must operate must resistance must operate must 
DC AC voltage ohms (25°C) volts release ohms (25°C) volts release 

nominal reSistance must operate reSistance must operate 6 50 5 1.0 30 5 1.0 
voltage ohms (25°C) volts (25°C) ohms (25°C) volts (25°C) 12 200 10 2.0 120 10 2.0 

6 16 5 2.5 5 - 24 800 20 4.0 500 20 4.0 
12 63 10 10 10 32 1200 28 5.0 800 28 5.0 
24 250 20 40 20 48· 3000 40 8.0 2000 38 8.0 

110·115 5000 90 1000 95 60 5000 50 10.0 3000 50 10.0 
220 3700 195 110 10,000 95 20.0 10,000 95 20.0 
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HART/ADVANCE RELAY DIVISION POWER RELAYS 
OAK ElECTRO/NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE, 815 ·459-5000 • TWX, 910-634-3353 • CABLE ADDRESS, OAKMAN CO 

TYPE 338 & 338LA 
The Hart·Advance 
type 33B relay is a 
compact power relay 
designed for versa· 
tility and long life. 
It is available as a 
latching or non· 
latching unit of 1 
through 5 poles with 
contact ratings of up 
to 25 amps. Quick 
disconnect terminals 
and a wide variety 
of enclosures add to 
its versatility. Can· 

TYPE 338 - 5 POLE tacts and termina Is 
are mounted on 

molded phenolic blocks, and adjusting screws on 
each blade permit close adjustment of contact 
gap, overtravel and contact pressure. The armature 
pivots on machined phosphor bronze bearing pins, 
while adjustment of the armature and yoke assem· 
bly allows precise alignment between armature 
and pole face. 

TYPE PG 

TYPE PG1Z 

The Hart-Advance type PG is a general purpose 
power relay available in AC or DC with DPDT(2C) 
or SPDT-DB(IZ) contact arrangements. This relay is 
excellent for general industrial power control cir· 
cuits. The standard relay has a contact rating of 
15 amps but the 1Z arrangement offers a 30 amp 
rating. The additional rating is achieved by including 
a jumper between the blades, ,thus providing heavy 
duty contacts without affecting the physical size, 
vibration, or shock characteristics. A wide variety 
of enclosures are also available. 

SPECIFICATIONS TYPE 338 & 33BLA TYPE PG 
weight B ounces max. 4.5 ounces 

TYPE PC 

TYPE PC4C 

The Hart-Advance PC relay is a compact positive· 
acting unit available with either AC or DC coil. This 
relay is used in air conditioning and lighting 
systems, small motor starting, garage door openers 
-wherever dependable circuit switching is neces
sary. The %" dia. contacts are rated at 15 amps 
resistive at 115VAC or 26.5VDC. Contact arrange
ments from 1 through 4 poles are available. The 
large contact surfaces are kept clean by good 
wiping action. 

TYPE PC 
B ounces max. 

enclosure open, dustite or hermetically sealed open, dustite or herm~tica"y sealed not available 
contact arrangement 1 thru 5 form A, B or C, 

or combinations thereof 
contact material code 13-Kl' dia. silver; code 14-1,4" 

dia. silver; code 15-1,4" dia.silver-
cadmium; code 31-1,4" dia. Tungsten 
(form A or B only) 

contact resistance .1 00 ohms maximum 
contact rating code 13-10 amps., 125 volts AC resist. 

code 14-20 amps., 125 volts AC resist. 
code 15-25 amps., 125 volts AC resist. 
code 31-25 amps., 250 volts AC resist. 

ambient temperature -55°C to +B5°C 
terminals solder lug 
mounting four 6-32 tapped holes 
dielectric strength 1000 volts RMS 
insulation resistance 100 megohms min. 
operate time .030 sec. max. at nominal voltage (5 form C) 
release time .010 sec. max. at nominal voltage 
sensitivity le-G50 mw; 2C-BOO mw; 3C-900 mw; 

4C-l watt; 5C-1.3 watts 
coil dissipation 6 watts max. at 25°C 

STANDARD COILS AND OPERATING VALUES 
TYPE 338 & 338LA 

DC AC 
resistance must operate resistance 

nominal ohms operate time ohms 
contacts voltage (25°C) volts seconds (25°C) 

6 18 3.5 .016 1 
~< 35 5.5 .016 3.2 

1C 24 250 16.0 .017 9 
48 800 27.0 .016 46 

115 5000 65.0 .020 215 
230 10,000 110 .016 1100 

6 18 4.5 .019 1 
12 35 7.5 .019 3.2 

3C 24 250 20.0 .020 9 
48 800 32.0 .020 46 

115 5000 77.0 .020 215 
230 10,000 130 .016 1100 

6 18 5.0 .025 1 
12 35 8.5 .025 3,2 

5C 24 250 22.0 .027 9 
48 800 42.0 .025 46 

115 5000 85.0 .028 215 
230 10,000 150' .025 1100 

2 form A, B, or C, max; or 1 X, Y, or Z max. 

1,4" dia., silver cadmium oxide 

.1 00 ohms max. 
15 amps resistive at 115VAC or 26.5VDC 
5 amps inductive at 115VAC or 26.5VDC 
30 amps for form X, Y, or Z 

-55°C to +B5°C 
solder lugs 
four 6-32 tapped holes 
500 volts RMS 
100 megohms min. 
.020 sec. max. at nominal voltage 
.010 sec. max. at nominal voltage 
DC relay - 2 watts; 
AC relay -12 volt-amperes 
5 watts maximum at 25°C 

must voltage ohms (25°C) 
operate nominal resistance 

volts 6 16 
5.0 -- 12 co 

10.0 24 250 
22.0 48 1000 
46.0 110-115 6300 
100 2:10 25,000 
185 440 
5.0 

10.0 
22.0 
46.0 
100 
200 6 16 
5.0 12 63 

10.5 24 250 
22.5 48 1000 
46.5 110-115 4000 
105 220 16,000 
205 440 
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up to 4 form A, B, or C; 
or combinations thereof 

1/4" dia. fine si Iver 

.1 00 ohms max. 
15 amps resistive at 115VAC or 26.5VDC 
5 amps inductive at 115 VAC or 26.5 VDC 

-55°C to +B5°C 
solder lugs 
two 6-32 tapped holes on 2" centers 
500 volts RMS standard; 1000 volts special 
100 megohms 
.025 sec. max. at nominal voltage 
.010 sec. max. at nominal voltage 
1 watt 

DC relay-3 watts; AC relay-12 volt-amps 

TYPE PG 
DC AC 

volts (25°C) ohms (25°C) volts (25°C) 
must operate resistance must operate 

4.5 1.6 5 
9 4 10 

20 - 18 
40 63 40 
95 400 95 

185 1600 185 
6300 375 

TYPE PC 
4.5 1.6 5 
10 4 10 
20 16 20 
40 100 40 
95 450 95 

170 1600 185 
6300 375 
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HART I ADVANCE RELAY DIVISION TELEPHONE & POWER RELAYS 
OAK ELECTRO/NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: 815·459·5000 TWX: 910·634·3353 • CABLE ADDRESS: OAKMANCO 

TYPE HV/IX TYPE HV/IZ 

TYPE HV HIGH VOLTAGE SWITCHING RELAY 
The Hart·Advance HV relay is a small unit developed !lspecially for 
making and breaking high voltage circuits of low current capacities. 
Its excellent insulation characteristics will permit the relay to handle 
higher voltages than relays of comparable size. A system of levers 
operating the armature provides the necessary wide gap for high 
voltage switching, but keeps the size of the relay to a minimum. The 
contact assembly is mounted on ceramic to insure high insulation 
plus strength and low energy loss. The specially designed contact 
assembly provides for minimum bounce. The '01" diameter silver 
cadmium oxide contacts will break up to 5000V RMS at 200 milliamps 
current. Special forms available in oil·filter enclosure for switching 
up to 12,000 volts. 

TYPE ES 

SPECIFICATIONS TYPE HV TYPE ES 

weight 7.5 ounces maximum 11 ounces max. 

enclosure not available dust·tite - gasket sea led 

contact arrangement 1 form X, Y, or Z 1 form X (double make) only 

contact material W' dia. silver cadmium oxide %" dia. silver·cadmium oxide 

contact resistance .100 ohms nominal .100 ohms max. 

contact rating will break up to 5000 volts RMS at 200 50 amps resistive, 
MA cu rrent, 8000 volts on spec ia I order 30 amps inductive at 26.5 VDC 

ambient temperature - 55°C to + 85°C -55°C to +85°e 

terminals solder lug stud and nut 

mounting two 'Kl' dia. holes on 1 ¥I" centers two 'Jf.t dia. holes on 1 %" centers 

dielectric strength 6000 volts RMS terminals to ground 500 volts RMS standard; 
500 volts RMS coil to ground 1000 volts special 

insulation resistance 100,000 megohms min. 100 megohms min. 

operate time .015 sec. max. at nominal voltage .030 sec. max. at nominal voltage 

release time .010 sec. max. at nominal voltage .015 sec. max. at nominal voltage 

sensitivity 350 milliwatts 5 watts max. 

coil dissipation 6 watts max. at 2500 e 10 watts at 25°e 

TYPE ES 
The Hart·Advance type ES contactor 

is a compact, ruggedly built, enclosed, 
solenoid·type relay designed for heavy 
duty DC applications. Originally de· 
signed and built for military applica· 
tions. the ES is now widely used in 
both military and industrial applications. 

This unit is ideal for use in transferring 
high current loads. The dust·tite en· 
closure assures trouble free operation 
while the 'l1!" double·make contacts 
provide dependable load control. The 
unit employs an unusually powerful 
solenoid with spring loading to ensure 
positive operate and release. 

STANDARD COILS AND OPERATING VALUES 

TYPE HV 

(Available for DC operation only) 
nominal resistance must operate 
voltage ohms (25°C) volts (nOC) 

6 7.5 5 

12 30 10 

24 120 20 

48 475 45 

110 3000 95 

220 12,000 185 

TYPE ES 

(Available for DC operation only) 
resistance must operate must release 

ohms (25°C) volts (25°C) volts (25°C) 

6 5 1.0 

25 11 2.0 

100 20.1 .4.0 

440 35 7.0 

2800 93.5 19.0 

11250 195 39.0 

TYPE 9 SPECIFICATIONS TYPE 9 STANDARD COILS AND OPERATING VALUES 
weight open approx. 1.2 oz., TYPE 9 

enclosed approx. 3 oz. IAvaiiableFor. DC Only) 
size Ie or 2C: 1~2 H x 1'01 Lx % W nominal resistance must operate operate 

enclosure open, dustite, or hermetically sealed contacts voltage ohms (25°C) Yolts (25°C). tim'e* 
6 30 4.5 .008 

contact forms A, B, e 12 80 6.0 .008 

contact arrangement 6 form e max. 2C 24 300 11.0 .008 

contact codes 1, 2, 3,4, 4G, 5, 6, 10, 11, 16 
48 1200 22.0 .008 

110· 15 6500 55.0 .008 

ambient temperature -55°e to +85°e 6 30 5.0 .012 

The Hart·Advance Type 9 is a terminals solder 
12 80 9.0 .012 

miniature telephone type de· 4C ,24 300 18.0 .012 
signed to provide reliability nor· mounting two #4~40 tapped holes on %" centers 48 1200 33.0 .012 
mally found only in larger relays. 110·115 6500 80.0 .012 The magnetiC parts are magnetic dielectric strength 1000 vo Its RMS 
ingot iron, while the conlact 6 20 5.0 .020 
springs are spring temper nickel· insulation resistance 100 megohms min. 12 70 10.0 .020 
SIlver. The armature pivots on a 

200 MW per form e 6C 24 270 20.0 .020 precision ground bearing pin of sensitivity 
stainless steel. Many standard 48 1200 44.0 .020 
enclosures are available. coil dissipation 3 watts max. 110·115 6500 100.0 .020 

'Approximate operate time at nominal voltage - all types. 
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HART/ADVANCE RELAY DIVISION COAXIAL ANTENNA RELAYS 
OAK ELECTRO/NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: 815 - 459·5000 TWX: 910-634·3353 • CABLE ADDRESS: OAKMANCO 

TYPE AT TYPE AH 
The Hart·Advance AT relay is designed especially 
for heavy duty Radio Frequency transmitter antenna 
changeover, and high voltage switching applications. 
This relay is for fixed·station usage with a con· 
servative rating of 1 KW. It is also ideal for switch· 
ing industrial loads because of its '14" diameter 
silver contacts and wide contact gap. The AT relay 

is built for easy connection to antenna lines and is 
available with auxiliary single pole single throw 

normally open contacts. The AL latching relay is an 

adaptation of the AT to be used when it is desirable 
to use only momentary current for relay switching. TYPE AT2C 

The Hart·Advance AH relay is designed spe· 
cifically for Radio Frequency operation. The 
small size of this unit makes it ideal for use in 
compact sets where the load does not exceed 
'12 KW. High contact pressure is obtained through 
the use of long phosphor bronze springs. Low· 
loss handling of radio frequency energy is 
assured by the steatite insulation, and adequate 
spacing between contacts. This relay is fast and 
positive in action and will operate in any posi
tion. Standard contact rating is 10 amps reo 
sistive. The AH is available for either AC or 
DC operation. TYPE 2C 

STANDARD COILS AND OPERATING VALUES 

TYPE AT RESET COil RESISTANCE TYPE AH 

DC AC TYPE AL ONLY DC AC 

nominal resistance must operate resistance ohms (25°C) must operate resistance ohms (25°C) resistance must operate resistance must operate 
Yoltage ohms (25°C) Yolts (25°C) AL AT Yolts (25°C) DC AC ohms (25°C) Yolts (25°C) ohms (25°C) yolts (25°C) 

6 10 5 1 1 5 16 4 16 5 1.6 5 
~-

12 40 10 4 4 10 63 6.3 63 10 4 10 

24 160 20 16 16 20 250 40 250 20 16 20 

48 630 40 63 63 40 1000 - 1000 40 - -

110·115 4000 95 250 400 95 4000 630 4000 95 450 95 

220 16,000 185 1000 1600 185 16000 2500 25,000 185 1600 185 

SPECIFICATIONS TYPE AT & AL TYPE AH 

weight type AT - 12.6 ounces max.; type AL - 14 ounces max. 5.5 ounces maximum 

contact .arrangement 2 form C max. (IA aux. contact available; AT only) 2 form C max. (IC aux. contact available) 

contact material 1;4" dia. fine silver 1;4" dia. fine silver 

contact resistance .100 ohms nominal .100 ohms nominal 

contact rating 15 amps resistive at 115VAC or 26.5VDC 10 amps resistive at 115VAC or 26.5 VDC 
5 amps inductive at 115VAC or 26.5 VDC 5 amps inductive at 115VAC or 26.5 VDC 

ambient temperature - 55°C to + 85°C -55° to +85°C 

terminals stud and nut solder lug 

mounting four .156 dia. clearance holes for 6-32 screws two 6-32 tapped holes on 2" centers 

dielectric strength standard: 500 volts RMS standard: 500 volts RMS 
special: 1000 volts RMS between non·connected terminals, special: 3000 volts RMS between non-connected terminals 
between terminals and ground, and between coil and and ground; 1000 volts RMS between coil and ground 
ground can be met on 2C contacts only. lA auxiliary 
contacts are at ground (frame) potential. 

insulation resistance 100,000 megohms min. 100,000 megohms min . 

operate time . 015 sec. max. at nominal voltage .015 sec. max. at nominal voltage 

release time .010 sc. max. at nominal voltage .010 sec. max. at nominal voltage 

sensitivity DC relay - 2 watts max.; AC relay - 9 volt amperes DC relay 1 watt max.; AC relay 8 volt amps max. 

coil dissipation DC relay - 3 watts; AC relay - 12 volt amperes DC relay - 3 watts; AC relay -12 volt amps 
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SPECIFICATIONS 
weight 
enclosure 

i@l'h,ffid SECTION 4500 

HART/ADVANCE RELAY DIVISION SENSITIVE D.C. RELAYS 
TIME AND THERMAL TIME DELAY RELAYS OAK ELECTRO(NETICS CORP. 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE, 815 - 459-5000 TWX, 910·634-3353 • CABLE ADDRESS: OAKMANCO 

6.5 ounces max. 

TYPE SV 
The Hart-Advance SV is an ultra·sensitive durable, dustite and fully adjust2ble relay incomparable for use in 
any DC circuit restricted to a few thousandsths of a watt power consumption. The counter-balanced armature 
design permits excellent operation in any position. The transparent, molded plastic cover guards against dust 
or dirt reaching the contacts or other working parts - yet allows immediate visual inspection. The sturdy 
molded bakelite base has both screw and solder terminal connectors, and a convenient means of mounting 
is provided. 

Standard factory adjustment is 5 milliwatt sensitivity and field adjustments are easily made by using the ver
nier screws. The silver contacts and spring tension can be accurately and permanently set-yet easily changed. 

TYPE SV STANDARD COILS AND OPERATING VALUES 
TYPE SV 

clear plastic dustite cover resistance must operate must operate 
ohms (250 0) volts [25°C) current [MA) 

contact arrangement 1 form C (SPDT) .005 .005 1000 
cont~ct material Vs" dia. silver 1000 2.20 

contact resistance .050 ohms max. 1600 2.82 

contact rating 1 amp resistive at 115VAC or 26.5VDC 2200 3.30 
0.5 amp inductive at 115VAC or 26.5VDC 

3500 4.20 
ambient temperature - 55°C to + 85°C 
terminals solder lug 
mounting two 'Y.4" dia. holes 
dielectric strength 500 volts RMS 
insulation resistance 100 megohms min. 

4000 4.50 

5500 5.25 

8700 6.60 

10,000 7.10 

8.40 
operate time .020 sec. max. at 3 times operate voltage 

14,000 

20,000 10.00 
release time .020 sec. max. at 3 times operate voltage 

30,000 11.40 
sensitivity 
coil dissipation 

SERIES DT 

.005 watts (factory adjustment) 
4 watts maximum at 25°C 

The Hart·Advance DT relay is an effi· 
cient, dependable, low cost thermal 
delay relay. It may be used in conjunc· 
tion with various relays for delayed 
making or breaking of controlled cir· 
cuits. The DT has an adjustable time 
delay of 5 to 60 seconds and is supplied 
with an isolated heater with 4 terminal 
connections. Simply constructed, this 
unit is housed in unglazed porcelain and 
operates on the bi-metal·thermal prin
ciple. The heat rise is negligible because 
of the porcelain housing. This assures 

SERIES DT uniform operation, subject only to am
bient temperature changes and line volt· 
age fluctuation. 

SPECIFICATIONS TYPE OT 
weight 1.4 ounces max. 
contact arrangement 1 form A or B only 
contact material l/s" dia. silver 
contact rating 2 amps resistive at ll5VAC or 26.5VDC 

40,000 14.00 

other COil resistances available upon request. 

TYPE DB & OM 
The Hart-Advance DB·DM adjustable time delay relay is excellent for use 
in pre·heating tube filaments, specialized lighting circuits, photographic 
controls, and protection applications. The DB provides a time delay 
before break. When energized, it immediately closes the controlled 
circuit - remaining closed only for the preset period, or until the initial 
circuit is broken. The OM provides a delay before make. Once energized, 
it furnishes an adjustable delayed make for the controlled circuit. When 
the controlled circuit is completed, it remains closed until the initial 
circuit is broken. Completion of the controlled circuits starts the 
cooling of the time delay device. Both series utilize a bi-metallic 
thermal unit which can be adjusted for delays of 5 to 60 seconds. 
Cooling of the thermal units for proper re-cycling requires 8 to 10 times 
the de lay period. 

SPECIFICATIONS TYPE DB & OM 
weight 8 ounces max. 
enclosure not available 
contact arrangement 2 form C max. (DPDT) 
contact material %" dia. fine silver 

0.8 amps inductive at 115VAC or 26.5 VDC contact resistance .100 ohms max. 

2.20 

1.80 

1.50 

1.20 

1.10 

0.95 

0.75 

0.70 

0.60 

0.50 

0.38 

0.35 

DB SERIES 

OM SERIES 

ambient temperature - 55°C to + 85°C contact rating 10 amps resistive at ll5 VAC or 26.5 VDC 

terminals solder lug. Supplied with an isolated heater with 
5 amps inductive at ll5VAC or 26.5 VDC 

ambient temperature - 55°C to + 85°C four connections. 
terminals stud and nut 

mounting two 13," dia. clearance holes for 6·32 screws mounting two .152 dia. holes on 3?{6" centers 
coil voltage standard 6, 12, 24, 115 or 220 volts AC or DC. dielectric strength 500 volts RMS 

Upon request, any DC or AC voltage up to 
insulation resistance 100 megohms min. 220 volts can be supplied. 
delay time & 5 to 60 seconds ± 10% at 26°C; 

coil 2 watts nominal required to operate tolerance -+ 25 % over ambo temp. 
timing adjustable delay of 5 to 60 seconds recycling time 8 to 10 times the delay period 
timing tolerance -+ 10% at 25°C; ±25% over ambient temp. range sensitivity DC relay 1.5 watts; AC relay 10 volt-amps 
cooling period 8 to 10 times the preset delay period coil dissipation DC relay - 3 watts max.; AC relay - 14 V / A 

STANDARD COILS AND OPERATING VALUES - TYPE DB & DM 

DC AC DC AC 
nJrninal resistance must operate reSistance must operate nominal resistance must operate resistance must operate 
voltage ~hms (25°C) volts (25°C) ohms (25°C) volts (25°C) voltage ohms (25°C) volts [25°C) ohms (25°C) volts (25°C) 

6 16 5 1.6 5 48 1000 40 - -
12 63 10 4 10 110·115 4000 95 450 95 
24 250 20 16 20 220 - -- 1600 195 
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SECTION 4500 ~'4!4~'i!i~ij!'!M!.!L ________________________________ ., 
HART/ADVANCE RELAY DIVISION 

OAK ELECTRO/NETICS CORP. 

CRYSTAL lAKE, IlliNOIS 60014 • TELEPHONE: 815·459·5000 • TWX: 910·634·3353 

SOLID FRAME SOLENOID 
with Auxi liary Contacts LAMINATED FRAME SOLENOID 

SOLENOIDS 
CABLE ADORESS: OAKMANCO 

SOLID FRAME SOLENOID 

Hart·Advance solid frame solenoids are manufactured using high grade steel in all parts of the magnetic circuit. Carefully controlled annealing after 
all machining operations are completed, assures maximum efficiency. The frame is dove·tailed and staked to the end plate to add mechanical strength 
and to increase performance. The solid frame solenoids are supplemented by the type 51 laminated frame unit which has been designed and engineered 
to meet the most stringent AC requirements. A wide selection of special features is' available to fit each solenoid to a specific application. 

TYPE 41 42 38 39 40 51 

size 1 x 1%2 x 114 1 x 1%2 X 2 1Y,6 X 12%2 x lSfs 1Y,6 X 12%2 X 2 Va 1 Y,6 X 12%2 X 2 Sfs 2K6x11~6x3V2 

weight (oz.J 6 8 12 16 20 16 

coil watts 3 6 10 12 15 60 VA 
max. at 25°C 

voltage AC I DC AC I DC AC I DC AC I DC AC I DC 

std. plunger AX I AU AX I AU AX I AY AX I AY AX I AU 

max. stroke inches 3fs" 1/2" 1/2" Sfs" 1'8" I" 

plunger dia. J<" 16 J<" 16 V2" V2" V2" 

COIL RESISTANCE FOR STANDARD VOLTAGES 

DC voltage 
duty duty du, duty duty 

cont 25% cont 25% cont 25% c~nt 25% cont 25% 

6 12 2.8 8 1.6 4.6 1 4.2 .8 3.6 .8 
. 

12 59 12 30 8 15 6 11 4.2 12 3.6 

24 198 59 117 30 60 15 59 16 47.5 21 NOT 
AVAILABLE 

48 775 198 420 117 300 60 250 59 225 47.5 

115 4500 1400 2300 675 1513 400 1584 310 1570 417 

AC voltage 
duty duty duty duty duly duty 

cont 25% coni 25% coni 25% coni 25% cont 25% cont 25% 

6 1.0 .33 .8 .5 .75 .13 .45 .10 .8 .5 .25 .11 

12 11 2.74 3.3 .8 2.50 .75 1.40 .45 1.5 .8 .70 .25 

24 44 11 30 3.3 10 2.50 7 1.40 3.6 1.5 1.1 .70 

115 744 229 368 223 137 50 142 29.5 84 25 30 15 

230 3400 830 1100 494 473 187 410 142 417 84 150 65 

460 - - - - - - - - - - 650 285 

PULL IN OUNCES AT 25°C LBS. PULL 

duty coni 25% coni 25% coni 25% cont 25% coni 25% coni 25% 

stroke AC DC AC DC AC DC AC DC AC DC AC DC AC DC AC DC AC DC AC DC 

sealed 11 60 30 l30 16 128 42 130 30 150 58 280 22 160 64 260 20 160 56 300 17 20 

Va" 4 3 16 18 8 16 21 48 14 40 40 128 8 40 40 140 7 64 40 140 6 8 
-----
14" 1.5 1.5 8 10 3 8 12 32 9 14 22 70 6 12 28 100 4 27 24 96 4.5 6.5 

%" 1 1 4 4 2 4 9 18 5 7 15 40 5 4 24 60 3 12 18 80 4 6 

112" 1 2 7 11 3 3 12 20 5 2 20 40 3 6 17 60 3.5 5 

%" 5 1 20 26 2 3 17 30 3 4.5 

%" 2 2 17 20 2.5 3.0 

1'8" 2 1 17 12 1.5 2.0 

1" .8 1.0 
duty based on 4 m,n. cycle - Tolerance on pull ±20% -. spec,als ava,lable 
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i4§.i'ijlffifi SECTION 4500 

HART/ADVANCE RELAY DIVISION 
OAK ELECTRO/NETICS CORP. 

MILITARY TYPE 
CRYSTAL CAN RELAYS 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: S15 • 459·5000 • TWX: 910-634-3353 • CABLE ADDRESS: OAKMANCO 

TYPE 30 
The Hart·Advance TYPE 30 microminiature 
relay combines compactness with rugged 
dependability. The superior performance de· 
signed and built into this double·pole/double 
throw relay makes it the ideal component 
for the most demanding military and com· 
mercial applications - aircra'f! and missile 
controls, computers, communication systems, 

and other hi·grade electronic circuitry, Outstanding features include 
rotary armature, bifurcated gold·flashed contacts rated at Low Level 
to 2 Amps and 250 MW maximum sensitivity. Another Hart·Advance 
exclusive is "Thermo·Dri" nitrogen back.filling of the hermetically 
sealed unit for contamination·free operation under the most adverse 
environmental conditions. The TYPE 30 is available in a wide range 
of header and mounting configurations, Meets MIL R5757/10 and 
NASA specifications. 

SPECIFICATIONS TYPE 30 
size height, .S75; width, .SOO max.; 

thickness, .400 max. 
weight .6 ounces max. 
enclosure hermetically sealed; back filled with 

thermo dry nitrogen, with helium tracer 
contact arrangement DPDT (2 form C) 
contact resistance 0.050 ohm max. per contact 

contact rating' 
2 ~:!UsC:i~~iSik~~ ~~ifs v8gs DC 1 amp 

liIe expectancy 100,000 operations at 2 amps 
capacitance close contacts to case - 2.0 MMFD 

open contacts to case - 1.1 MMFD 
between pairs of contacts - 1.0 MMFD 
between adjacent contact pairs - 1.0 MMFD 

ambient temperature 65°C to + 125°C 
shock 65 G's for 11 MS 
vibration .062 excursion, 5·75 CPS; 20 G's 75·2000 CPS 

on mountings 01, 07, OS, others are 15 G's 
linear acceleration 100 G's 
salt spray 50 hours minimum 
standard finish enamel finish, fungus resistance, over 

unfused electro·tin 
terminals solder hook, 3" leads, plug-in 

(matching socket available) 
mounting all popular styles available 

dielectric strength 1000 volts RMS between terminals and case 
at sea level- 500 to 750 volts RMS 
between open contacts at sea level-
500 volts RMS between coil and ground 

insulation resistance 1000 megohms at 125°C 
operate time 5 mi 11 iseconds max. 
release time 5 milliseconds max. 
contact bounce 1 milliseconds max. 
sensitivity 250 milliwatts max. 

MIL-Spec MIL·R-5757/10 

TYPE MV 
The Hart·Advance MV com· 
bines proven design with 
modern production methods 
to provide a reliable DPDT 
micro·miniature relay for 
the most demanding applica· 

tior\S. The use of gold plated silver·magnesium· 
nickel contacts allows for reliable switching 
from dry circuit to 2 amps. The Simple, efficient 
magnetic circuit combined with dual coil con
struction provide for maximum sensitivity. This 
relay is available from stock in all popular 
header and enclosure styles with custom en· 
closures manufactured on special order. Meets 
MIL R5757/10. 

TYPE MV 
height, .87511 ; width, .797" max.; 

thickness, .359" max. 
0.6 ounce max. 

hermetically sealed, back filled with 
dry nitrogen; with helium tracer 

OPDT (2 form C) 
per contact 0.050 ohms max. 
2 amp 26.5 VDC or 115 VAC and low level 

100,000 operations at 2 amps at 125°C 
closed contacts to case 2.0 MMFD max. 
open contacts to case 1.0 MMFD max. 
between pairs of contacts 1.0 MMFIi max. 
between adjacent contact pairs 1.5 MMFD max. 

- 65°C to + 125°C 
50 G's for 11 MS 
10·34 CPS 0.4 inches OA; 20 G's to 2000 CPS 

100 G's 
50 hours minimum 
enamel finish, fungus resistant, 
over unfused electro-tin 
solder hook, 3" leads, plug in 

(matching socket available) 
all popular styles available 
1000 volts RMS between terminals and case 

at sea level - 500 volts RMS between 
open contacts, 350 volts at 70,000 ft. 

100 megohms at 125°C 
5 milliseconds max. 
5 milliseconds max. 
1 milliseconds max. 
250 milliwatts max. 

MIL·R·5757/10 
" .. 

• low level requltement must be speCified to assure maximum rehability 

STANDARD COILS AND OPERATING VALUES 
TYPE 30 TYPE MV 

reSistance nominal must operate must release resistance nominal must operate must release 
coil letter ohms (25°C) voltage volts (25°C) volts (25°C) ohms (25°C) voltage volts (25°C) volts (25°C) 

A 35 6.3 3.5 .7 30 6.0 2.7 0.25 

B 60 7.6 4.1 .S 60 S.O' 3.S 0.30 
100 11.0 5.0 0.40 

C 110 11.0 5.5 1.1 120 12.0 5.5 0.50 
0 200 12.6 7.2 1.4 200 15.5 7.0 0.60 

E 340 20.4 10.2 2.0 
400 22.0 10.0 0.80 
500 24.0 11.0 0.96 

F 425 20.8 11.3 2.2 550 25.0 11.8 1.10 
G 675 26.5 13.5 2.6 600 26.0 12.3 1.00 

H 1825 45.6 24.0 4.8 850 32.0 14.5 1.20 

J 2450 48.0 26.5 5.3 
1000 35.0 16.0 1.30 
2000 SO.O 23.0 1.90 

K 3150 55.0 32.0 6.4 2500 55.0 25.0 2.00 
L 5675 73.8 42.0 8.0 4000 70.0 32.0 2.60 
M 9100 110 54.0 11.0 5000 78.0 35.0 2.80 
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TYPE VR 
The Hart-Advance TYPE 
VR is a .2" grid·spaced, 
hermetically sealed reo 
lay developed to ex· 
ceed the requirements 
of MIL R5757/D. This 
unit will withstand 
100 G shock and 35 G 

vibration through 3,000 CPS. Having a nom· 
inal operating power of 250 MW, the VR can 
also be supplied as a 100 MW relay. The 
DPDT contacts are gold plated silver·mag· 
nesium·nickel alloy with a rating of 3 Amps 
resistive at 2S VDC. Meets and exceeds 
MIL R5757/10. 

TYPE VR 
height, .S75" max.; width, .SOO" max.; 

thickness, .400" max. 
,65 ounces max. 

hermetically sealed, back filled with 
dry nitrogen; with helium tracer 

DPDT (2 form C) 
per contact 0.050 ohm max. 
low level to 3 amps, 28 volts DC or 

115 VAC resistive 
100,000 operations at rated current at 125°C 
closed contacts to case 2.0 MMFD max. 
open contacts to case 1.0 MMFD max. 
between pa'irs of contacts 1.0 MMFD max. 
between adjacent pairs of contacts 
1.5 MMFD max. 

- 65°C to + 125°C 
100 G's for 11 MS 
10·34 CPS .4 DA, 35 G to 3000 CPS 

100 G's 
50 hours min. 
enamel finish, fungus·resistant over 

unfused electro·tin 
solder hook, 3" leads, plug in 

(matching socket available) 
all popular styles available 

1000 volts RMS between terminals and case 
at sea leve I - 500 volts RMS between 
open contacts, 350 volts at 70,000 ft. 

1000 megohms at 125°C 
5 milliseconds max. 
5 milliseconds max. 
1 milliseconds max. 
250 milliwatts max.; 100 MW at reduced 

vibration & shock 
MIL·R-5757/10 

TYPE VR 
resistance nominal must o&erate must release 

ohms (25°C) voltage volts 25°C) volts (25°C) 

35 6.3 3.0 .3 
50 8.0 3.5 .3 
SO 10.0 4.5 .4 

125 12.5 5.6 .5 
21S 16.5 7.5 .S 
348 20.8 9.3 .9 
500 25.0 11.2 1.1 
675 26.5 13.0 1.3 

1250 39.5 17.7 l.S 
1374 41.7 18.7 1.9 
1500 43.0 19.4 1.9 
2000 50.0 22.4 2.2 
2450 55.2 25.0 2.5 
3530 66.4 29.7 2.9 
5000 79.2 35.4 3.5 
9100 110 48.0 4.8 
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HART/ADVANCE . RELAY DIVISION 
OAK ELECTRO{NETICS CORP. 

MILITARY TYPE 
CRYSTAL CAN RELAYS 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE, 815 • 459·5000 • TWX: 910·634·3353 • CABLE ADDRESS: OAKMAN CO 

SPECIFICATIONS 

size 

weight 

enclosure 

contact arrangement 

contact resistance 

contact rating * 

life expectancy 

ambient temperature 

shock 

vibration 

salt spray 

standard finish 

terminals 

mounting 

dielectric strength 

insulation resistance 

operate time 

release time 

contact bounce 

sensitivity 

MIL-Spec 

TYPE TKS 
The Model TKS Relay is designed specifically 
for long life dry circuit reliability and low 
operating power requirements, Hart·Advance 
Series T relays incorporate these design fea· 
tures. The coil and switch sections are com
pletely isolated, eliminating contact contami
nation from organic coil materials. Unique 
hinged armature design eliminates bearings and 
pins, prevents contact contamination from 
bearirig particles. Sirfurcated contacts; parallel 
switching improves dry circuit reliability. 
Welded construction prevents contact can· 
tamination from solder fluxes or migrating flux 
particles. Improved sensitivity, designed for 
operation at 100 milliwatt. or less at pUIHn. 

TYPE TKS 

height, IVa" max.; width 13ft max.; thickness, 1%/' 

hermetically sealed, coil & switch sections 
camp lete Iy iso lated 

DPDT 

less than .050 ohms 

dry circuit to 2 amps @ 30VDC 

100,000 operations @ 2 amps 

- 65°C to + 125°C 

50 G's 

2000 cps @ 20 G's 

48 hours min. 

enamel finish, fungus-resistant over unfused electro-tin 

solder hook, 3" leads, plug-in (matching socket available) 

all popUlar styles available 

1000 volts RMS between terminals & case at sea level-
500 volts RMS between open contacts, 350 volts at 70,000 ft. 

1000 megohms 

10 milliseconds max. 

5 milliseconds max. 

1 millisecond max. 

100 milliwatts 

MIL-R-5757D . .. 
low level requirement must be speCified to assure maximum reliability 

STANDARD COILS AND OPERATING VALUES 

TYPE TKS 

DC VOLTAGE ............................................................................. 6 to 50 VDC 

OPERATED POWER @ 25°C ............................................ lOa Mw of Pull-In 

RESISTANCE ............................................................ To 7500 Ohms Standard 

TYPE NM 
The Hart-Advance TYPE NM relay is the 
ideal component for aircraft, missile, 
control equipment, and other applica
tions where extended life is essential 
and where space limitations are critical 
- occupies less than .04 cubic-inch. 
Contact resistance is extraordinarily 
low, making it invaluable for dry circuit 
applications. The simplified design of 
the TYPE NM achieves high shock and 
vibration resistance and affords an op· 
erating sensitivity of 100 MW. Available 
from stock with either screw-down 
mounting bracket or mounting bracket 
for printed circuit use. 

TYPE NM 

height, .531"; width, .392"; thickness, .196" 

.09 ounce max. 

hermetically sealed, back filled with dry nitrogen; 
also can be supplied with helium tracer 

SPDT (1 form C) 

per contact 0.050 ohm max. 

.25 amp, 26.5 volts DC 

100,000 operations at .25 amps at 85°C 

- 55°C to + 85°C 

50 G's for 11 MS 

15 G's - 10 to 2000 cycles (with 68346000 MTG 8kt) 

50 hours min. 

fused electro tin 

.016" diameter by 1.5" long 

all popular styles available 

500 volts RMS at sea level 
350 volts at 70,000 ft 

100 megohms at 508VDC 

4 milliseconds max. 

8 milliseconds max. 

1 millisecond max. 

100 MW max. 

TYPENM 

ohms Yoltage current current 
(25°C) DC (MA) (25°C) (MA) (25°C) 

resistance nominal must operate must release 

50 4 44 1.32 

200 8 22 .66 

500 12 14 .42 

1000 16 10 .30 

2000 24 7 .21 
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HART/ADVANCE RELAY DIVISION 
OAK ELECTRO/NETICS CORP. 

I4Jd1ij'ffiD SECTION 4500 

MICRO·MINIATURE 
MILITARY TYPE RELAYS 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: 815 . 459-5000 • TWX: 910-634-3353 • CABLE ADDRESS: OAKMAN CO 

TYPE 62 

SPECIFICATIONS 
size 
weight 
enclosure 

contact arrangement 
contact resistance 
contact rating' 

life expectancy 

capacitance 

ambient temperature 
shock 
vibration 
linear acceleration 
salt spray 
standard finish 
terminals 
mounting 
dielectric strength 

insulation resistance 
operate time 
release time 
contact bounce 
sensitivity 
MIL·Spec 

TYPE 62 
A highly versatile half-size microminiature relay, the 
Hart-Advance TYPE 62 is ideally suited to all of today's 
modern circuitry as well as tomorrow's advanced mili
tary systems. Superior dependability, uniformity, and 
sensitivity are assured through the uniquely simplified 
design of the TYPE 62. Greater resistance to vibration 
and shock is achieved through unitized welded con· 
struction and balanced armature with integral return 
spring and back stop. Increased reliability and sensi
tivity are accomplished by use of a single coil having 
optimum magnetic characteristics. Greater heat dissi· 
pation is afforded by the massive pole pieces. The use 
of gold-flashed, silver·magnesium-nickel alloy contacts 
provides exceptional stability in high temperature 
environments. For contamination·free operation, the 
TYPE 62 is hermetically sealed and back-filled with 
"Thermo·Dri" nitrogen. Meets MIL R5757/9 and 
NASA specifications. 

TYPE 62 
height, .410" max; width, .810" max.; thickness, .410" max. 
.25 ounces 
hermetically sealed; back filled with thermo dry nitrogen, 

with helium tracer 
DPDT (2 form C) 
per contact .050 ohms max. 
2 amps at 26.5 volts DC resistive, also low level circuit appli-

cations: 50 millivolt, 30 micro amps, 500 ohm trigger 
100,000 operations or more at 2 amps 
1,000,000 operations or more at low level 
closed contacts to case - 2.0 MMFD max. 
open contacts to case - 1.1 MMFD max. 
between pairs of contacts - 1.0 MMFD max. 
between adjacent contact pairs - 1.0 MMFD max. 
- 65°C to + 125°C 
65 G's for 11 MS 
5 - 55 CPS at .125" excursion, 55 - 2000 CPS at 20 G's 
100 G's 
5~ hours minimnum 
enamel finish, fungus resistant, over unfused electro-tin 
solder hook, 3" leads, plug-in (matching socket available) 
all popular styles available 
1000 RMS between terminals and case at sea level 
500 volts RMS between open contacts at sea level 
500 volts RMS between coil and ground 
1000 megohms at 125°C 
4 milliseconds max. 
4 milliseconds max. 
1 mi lIisecond max. 
less than 250 milliwatts 
MIL·R·5757/9 

* 
. . . . .. 

low level requIrement must be speCified to assure amlxlmum reliability 

STANDARD COILS AND OPERATING VALUES 
TYPE 62 

resistance nominal must operate must release 
coil letter ohms (25C C) voltage DC volts (25C C) volts (25C C) 

A 38 6.0 3.7 .8 
B 60 7.5 4.5 1.0 
C 100 10.0 5.9 1.3 
D 145 12.0 6.9 1.5 
E 260 16.0 9.6 2.0 
F 425 20.5 11.6 2.3 
G 700 26.5 13.8 2.5 
H 1090 33.0 17.4 3.8 
J 1650 40.5 22.8 5.0 
K 2385 48.5 27.8 6.0 
L 3550 59.5 32.9 7.0 
M 4830 69.5 41.7 9.0 
N 
P 
Q - -

TYPE 64 

TYPE 64 

The TYPE 64 embodies engineering advances truly 
unique among today's four-pole, double-throw relays 
- twice the versatility of conventional 2 PDT's, half 
the size of conventional 4 PDT's ... with no sacri
fice in performance I Designed specifically to meet 
aero·space needs, the TYPE 64 features All-Welded 
Construction and "Thermo·Dri" nitrogen backfilling 
to assure contamination-free operation. Symmetrical 
circuitry simplifies wiring. Available in various coil 
resistances and all popular header stlyes. The TYPE 
64 sets a new standard of relay reliability ... 
Meets M I L·R-5757 /12. 

TYPE 64 
height, .440 max.; width, .610 max.; length, 1.010 max. 
1.0 ounce max. 
hermetically welded; back filled with thermo-dri nitrogen, 

with helium tracer 
4PDT (4 form C) 
0.050 ohm max. per contact 
2 amps resistive at 28VDC; 1 amp inductive at 28VDC 

1000 operations at rated load; 1,000,000 at low level 

closed contacts to case - 3 MMFD max. 
open contacts to case - 1.5 MMFD max. 
between pairs of contacts - 1.5 MMFD max. 
between adjacent contact pairs - 3.0 MMFD max. 
- 65°C to + 125°C 
65 G's for 11 MS 
.125 excursion, 10 - 55 CPS; 30G, 55 - 2000 CPS 
100 G's 
50 hours min. 
fungus resistant enamel over unfused electro-tin 
solder hook, 3" leads, plug-in (matching socket available) 
all popular styles available 
1000 volts RMS between terminals and case at sea level 
500 volts RMS between open contacts at sea level 
500 volts RMS between coil and ground 
1000 megohms at 125°C 
10 MS max. including bounce 
5 MS max. including bounce 
1 MS max. 
less than 400 milliwatts 
MIL·R·5757/12 

TYPE 64 
resistance nominal must operate must release 
ohms (25C C) voltage DC volts (25C C) volts (25C C) 

20 5.2 2.7 0.4 
35 6.3 3.7 0.5 
50 8.5 4.5 0.6 
75 10.0 5.2 0.8 

120 12.6 6.6 1.0 
210 17.0 9.0 1.3 
325 22.0 11.5 .1.7 
500 26.5 13.5 2.0 
775 32.0 16.9 2.5 

1230 42.0 21.8 3.2 
1750 48.0 26.4 3.9 
2600 60.0 32.6 4.8 
4000 75.0 41.4 6.1 
6500 90.0 54.0 8.0 

11.300 110 68.0 11.0 
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HART/ADVANCE RELAY DIVISION MILITARY RELAYS 
OAK ELECTRO/NETICS CORP, 

CRYSTAL LAKE, ILLINOIS 60014 • TELEPHONE: 815 - 459-5000 • TWX: 910-634-3353 • CABLE ADDRESS: OAKMANCO 

TYPE R 
Size for size, ounce for 
ounce, and at any standard 
shock and vibration resist
ance, Hart-Advance Series R 
relays can be bui It to carry 
a broader range of voltages 
and amperages than any 
other relay of its type com
mercially available today, 

In both laboratory tests and 
actual service, they excell 
in reliability, Standard as 
single coil units, they are 
also available with two coils 
(either or both of which will 
operate the unit) in 2-pole or 
4-pole, double-throw models_ 

TYPE S 

TYPES RA & SA 
Hart-Advance Series RA and SA miniature relays 
incorporate rectified circuits using the highest 
grade miniature silicon diode rectifiers in a 
very unique potted construction within the 
coil case of the relay_ This construction permits 
the RA and SA relays to be operated from an 
external AC power source and continue to pro· 
vide the same reliable performance found in the 
Hart-Advance Series Rand S relays_ (See Bul
letins R-12-15 and 5-13-18 respectively_) 

Several types of rectifier circuits are available 
SERIES RA & SA including: half wave (back to back); full wave 

bridge and special circuits_ 

Series SA relays differ from RA relays in that they have completely inorganic 
switches_ These SA relays should be used where you require long shelf life, long 
periods between operations, dry circuit switching and utmost reliability. In actual 
service under many adverse environmental conditions, the Series RA and SA -like 
the Series Rand 5 relays - have excellent reliability. Physically and electrically, 
Series RA and SA are interchangeable. 

TYPE VGS 

TYPE VGS 

The Hart-Advance TYPE 
VGS, an ultra sensitive 
version of the former 
VG Series, is a her
metically-sealed, rotary 
action, DPDT, miniature 
relay ideally suited for 
aircraft and missile use. 
Engineered for sensi
tivity, this rugged com

pact relay occupies less than one cubic-inch of 
space and withstands 15 G's to 2,000 CPS 
vibration while utilizing only 125 MW of ,power. 

The gold plated silver-magnesium-nickel alloy 
contacts are rated at 5 Amps resistive. Reliable 
operation at temperatures from - 55°C to 
+ 125°C is attained by using the latest in 
magnetic and insulation materials and by manu
facturing under idea I conditions of temperature, 
humidity, and dust control. 

Combining the broad range of performance characteristics pioneered by Hart
Advance Series R Relays, with new design features for even greater reliability 
in dry circuits, Series S Relays will permit intermixing of dry and wet circuits 
safely in such applications as guided missiles, computers, jet engine controls, 
automation control systems and similar critical devices. 

Coils are separately sealed within the outer hermetically sealed cases to isolate 
the switch mechanism from possible contamination by gases from the coil 
insulation. Contacts are specially processed and cleaned before assembly; the 
switch mechanism has been simplified and insulators are entirely inorganic to 
eliminate other possible causes of malfunction. 

SPECIFICATIONS TYPE VGS SERIES R & S SERIES RA & SA 
size height, 1.140" max.; width, .890" max.; height 11K."; diameter 1J{/' height 11K/'; diameter 1J{t 

length, .890" max. 
weight 1.5 ounces max. 4.0 ounces max. 3.75 to 4.0 ounces 
enclosure hermetically sealed; back filled with 

thermo-dri nitrogen, also available 
hermetically sealed per MIL Spec hermetically sealed per MIL Spec 

with helium tracer 
contact arrangement 2 PDT (2 form C) 4 PDT, 2PDT 4PDT 
contact resistance 0.050 ohm max per contact 
contact rating 5 amps resistive at 26.5VDC or 115VAC 2,5,7%, 10 amps resistive @ 26.5VDC; 2,5, 7V2, 10 amps resistive @ 26.5VDC; 

or 115VAC or 115VAC 
life expectancy 100,000 operations at rated load 100,000 cycles minimum 100,000 cycles minimum 
capacitance closed contacts to case 3.0 MMFD max. less than 5 picofarads contacts to case less than 5 picofarads contacts to case 

open contacts to case 2.0 MMFD max. less than 21/2 picofarads between contacts less than 2V2 picofarads between contacts 
between pairs of contacts 2.0 MMFD max_ 
between adjacent contact pairs 

0.5 MMFD max. 
ambient temperature - 55°C to + 125°C -65°C to + 125°C - 65°C to + 125°C 
shock 50 G's for 11 MS operation: 30, 40, 50 G's plus operation: 30, 40, 50 G's plus 
vibration .062 excursion, 10 - 55 cps; 

15G, 55 - 2000 cps 
15G, 55 - 5000 cps; 20G's, 55 - 2000cps 15G, 55 - 5000 cps; 20G's, 55 - 2000cps 

salt spray 50 hours min. 50 hours min. 50 hours min. 
terminals solder hook, or 9 pin plug plug-in or solder plug-in or solder 
mounting studs 10 standard arrangements 10 standard arrangements 
dielectric strength 1000 volts RMS between terminals a"nd 1000 volts RMS between terminals and 1000 volts RMS between terminals and 

case at sea leve I - 500 va Its RMS case at sea level - 500 volts RMS case at sea level- 500 volts RMS 
between open contacts at sea level between open contacts at sea level between open contacts at sea level 
500 volts RMS between coil and ground 500 volts RMS between coil and ground 500 volts RMS between coil and ground 

inSUlation resistance 100 megohms min. at 500VDC 100 megohms @ 200°C 1000 megohms @ room temperature 
1000 megohms @ room temperature 100 megohms @ 200°C 

operate time 20 MS max. including bounce per requirement per requirement 
release time 10 MS max. including bounce per requirement per requirement 
sensitivity 125 milliwatts max. per requirement per requirement 

STANDARD COILS AND OPERATING VALUES - TYPE VGS 
reSistance nominal must operate must release resistance nominal must operate must release Coil Data, Models R & S - Resis

tances: 1 ohm to 50,000 ohms; Ar
rangements: single coil, two indepen
dent coils, either or both of which 
will operate unit. Continuous duty. 

ohms voltage current 
(25°C) DC (MA) (25°Cl 

12 4.2 93.0 
30 6.5 58.0 
50 8.5 45.0 
80 11.0 36.0 

120 13.2 29.0 
300 21.0 18.0 
500 27.0 14.2 
800 34.0 11.2 

2256 

current ohms voltage current 
(MA) (25°Cl (25°C) DC (MAl (25°C) 

14.5 2000 55.0 7.2 
9.1 3100 68.0 5.7 
7.1 5000 85.0 4.5 
5.6 8000 110.0 3.6 
4.6 10,000 125.0 3.2 
2.9 12,500 138.0 2.8 
2.2 20,000 170.0 2.2 
1.8 

See· YELLOW SECTION for Local Offices, Phones 

current 
(MAl (25°Cl 

1.1 
.9 
.7 
,5 
.5 
.4 
.3 

Coil Data, Models RA & SA - 28 -
220 V, 60 - 400 cycles A.C. Various 
rectifier circuits are available, i.e., 
half wave, full wave and special cir
cuits. 'Continuous duty. 

eem /1969 
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IIATHAWAY COMPONENTS 

MINIATURE 

DRIREED SWITCHES, RELAYS 
NEW 2 AMP-25 WATT SWITCHING 
1.6" x .5" x .5" 

OPEN FRAME 
Intermediate Reed Relay. 
Also available with snap-on magnetic shielding case. 

"GP" GENERAL PURPOSE: 
1A Size: .5" x .5" x 1.15" 
HERMETIC SEALED CONTACTS 
EPOXY SEALED CASE 
Nylon Case and Bobbin, Epoxy filled. 
INSTRUMENTATION RELAY 
Printed Circuit mounting. 
Less than 1 ms switch time, 5 x 108 Ohms minimum 
isolation resistance. 
LOW SILHOUETTE 
.350" x .350" x 1.2" 
NEW 1 AMP OR MICROAMP 
OPEN FRAME 
Low Silhouette at .350" high .150" plug-in pin spacing. 
Low-loss, spot welded reed to pin connection. Also 
available with snap-on magnetic shielding case. 

HIGH EFFICIENCY, 1 FORM A 120 MW STD. TO 50 MW SPECIAL 

eern! 1969 

"K" SERIES 
1 A Size: .5" x .5N x 1.5" 
PC mounting, Nylon case and bobbin, Epoxy filled. 
Efficient coil with low power consumption. 

"J" SERIES 
1 A Size: .4" x .4" x 1.1 0" 
Axial lead version of the K Series. 

"R" SERIES 
Versatile, ruggedized. Up to 12 Form 'A's - 4 Form Cs. 
Many special configurations. 
Electrostatic shield. Magnetic latch up to 2 poles; 
pick and hold up to 11 poles. 

MINIATURE DRIREED SWITCHES 

MODEL DESCRIPTION 

DeS Micro·miniature Switch 
----I~!--- .5" L x .088" Dia. 

DCD Dry Circuit Switch 

(- -) .8" Lx .106" Dia .. 
.088" Dia. or .135" Dia. 

FAR Miniature Power Switch 
CF q) .8" Lx .135" Dia .• 

106" Dia. or .088" Dia. 

CF D lAD Intermediate Power Switch 
:....- 1.15" Lx .165" Dia. 

\=(~) 
FCD True Form "c" Switch 

.8" L x .135" Dia. 

MAX. 
VOLTS MAX. 

RMS60Hz CURRENT 

100 .125 AMP 

250 .125 AMP 

250 1 AMP 

350 2AMP 

200 .125 AMP 

5250 East Evans Avenue 
Denver, Colorado 80222 
(303) 756-8301 o TWX 910-931-0569 

See YELLOW SECTION for Local Offices, Phones 

MAX. 
WATTS 

2 

4 

10 

25 

2 

2257 
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I] RELAYS WITH EXTRA DIMENSION 

TO-5 MICROMINIATURE RELAYS - SERIES MA AND MS 
Product Bulletin 90 

All welded, DPDT relays manufactured in accordance with MIL-R-5757. 

CONTACT RATING 

1 ampere at 32 volts DC max, low level a to 0.1 ampere at 50 mV 
DC or AC, minimum current per MIL-R-5757/40 and /70. 

UNIQUE PROCESSING TECHNIQUES ENSURE LONG LIFE 

All handling and processing techniques are fully controlled and 
documented. Complete rdentification and traceability records are 
maintained. All parts are .100 percent inspected and cleaned prior 
to assembly. Critical assembly and inspection stations are housed 
within laminar flow work stations. 

HI-G'S CLEANING PROCESS REMOVES ALL TYPES OF 
CONTAMINATES 

A unique cleaning system entirely housed in a laminar flow bench 
utilizing vapor degreasing, ultrasonic agitation, spray cleaning, 
and use of solvents with an organic base, water and detergent is 
capable of removing organic as well as inorganic soils. A special 
spray cleaning process using a highly volatile solvent is used as a 
final cleanup of the completed assembly. 

VACUUM DEGASSING 

After final cleaning, the relays are immediately placed into a 

ELECTRICAL CHARACTERISTICS 

Sensitivity at 25°C: MA Series -125 mW. 
MS Series - 65 mW. 

Life: 50,000 operations at min current loads. 
100,000 operations min at max rated load. 
1,000,000 operations min at low level. 

Overload: 2 amps at 32 VDC for 100 operations min. 

Contact Resistance: (a) 100 milliohms initial at rated load. 
(b) 200 milliohms after rated life. 
(c) 3[1 max during min current life. 0.511 after life. 
(d) 50n max at 15 /LA and 15 mV rms. 

Contact Bounce: 1.5 ms max. 

Operate Time: 2.0 ms max at nom coil voltage at 25°C (MA Series). 
4.0 ms max at nom coil voltage at 25°C (MS Series). 

Release Time: 1.5 ms at 25°C (MA Series). 
2.0 ms max at 25°C (MS Series). 

DC Coil 
SERIES MA DC Coil Resistance Max 

Voltage Ohms DC Pull· In Max 
Long Lead Plug In ±10% Voltage DC Drop-Out 
Part No. Part No. Max Nom at 25°C at 125°C Voltage 

MAW-6 MAP-6 8 6 98 4.5 3.2 
MAW-9 MAP-9 12 9 220 6.8 4.9 
MAW-12 MAP-12 16 12 390 9.0 6.5 
MAW-18 MAP-18 24 18 880 13.5 10.0 
MAW-26 MAP-26 32 26.5 1560 18.0 13.0 

SERIES MS DC Coil Min Min DC Max 
Resistance DC Pull· In Drop-Out Continuous 

Long Lead Plug In Ohms ±10% Current Current Voltage 
Part No. Part No. at 25°C mA mA at 125°C 

MSW-200 MSP-200 200 17.3 1.7 10 
MSW-850 MSP-850 850 8.4 0.8 21 
MSW-l.lK MSP-3.3K 3300 4.3 0.4 41 
MSW-6.5K MSP-6.5K 6500 3.0 0.3 57 
MSW-llK MSP-llK 11000 2.4 0.2 75 

Spring St. & Rt. 75, Windsor Locks, Conn. 06096, 203-623·2481 

FULL 
SIZE 

vacuum outgassing station. The vacuum system is fully protected 
against contamination with molecular sieve traps, liquid nitrogen, 
and water cooled optical baffles. A high temperature vacuum oven 
with controls capable of maintaining temperature limits and 
gradients within ±1 °C is connected to the pumping station. Relays 
are outgassed above 200°C at vacuum levels of 10-6 torr (0.001 
micron) for 16 hours. 

FINAL SEAL OPERATION 

At the conclusion of the outgassing cycle, the open relays are 
passed from the vacuum oven through an interlock into an atmo
spheric controlled dry box. The back filling gas is continuously 
recirculated through an inert gas purification system, capable of 
changing the entire volume of gas within the dry box every 5 min
utes. Within the dry box is a projection seal welder, which her
metically seals the housing to the relay assembly. 

FINAL TEST 
All relays are checked for contact resistance, pull in and drop 
out, dielectric strength, insulation resistance, contact bounce, 
operate and release time, and coil resistance. Additionally, each 
relay is submitted to a 5000 cycle low level miss test. 

Dielectric Strength: 500 V rms between all mutually insulated 
points at sea level. 

Insulation Resistance: 5000 Mn min between mutually insulated 
terminals. 

ENVIRONMENTAL CHARACTERISTICS 

Temperature Range: -65°C to + 125°C. 

Vibration: 0.5" DA from 5-34 Hz, 30 G from 34-3000 Hz, 10 /Ls max 
contact opening. 

Shock: 75 G (11 ms duration), saw tooth, 10 /LS max contact 
opening. 

Acceleration: 100 G. 
Leakage Rate: 1 x 10-8 cels max. 

WEIGHT 

Series MA: 2.9 grams max. 

Series MS: 4.5 grams max. 

ENCLOSURE AND 
HEADER STYLES: 

DIMENSION A 

Series MA = 0.275 max 
Series MS = 0.375 max 

NOTE: Terminal 
numbers are for 
reference only and 
do not appear on part. 

335DIA 

017 ~~: OIA (8 LEADS) 

BOTTOM VIEW 

335 DIA 

ELECTRICAL 
DIAGRAM 

Authorized Hi-G Relay Distributors are located throughout the U.S. and Canada. 

2258 See YELLOW SECTION for Local Offices, Phones eem /1969 
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RELAYS WITH EXTRA DIMENSION 11 
l\t~ 

.150 GRID RELAY-SERIES G Product Bulletin 95 

All welded. DPDT relay manufactured in accordance with MIL-R-5757 . 

the 
MINI- G' 

ELECTRICAL CHARACTERISTICS 

Sensitivity at 25'C: 135 mW. 

. 610---..j 

Life: 100,000 operations min at rated load and 125'C. 

Overload: 2 amps at 30 VDC for 100 operations min. 

-t 
. 320 

-L 

Contact Resistance: (a) 50 milliohms initial at rated load. 
(b) 150 milliohms after rated life. 
(c) 3U max during min current life. 
(d) SOU max at 10 mA and 30 mV rms. 

Contact Bounce: 1.2 ms max measured at 100 mA at 6 VDC. 

Operate Time: 4.0 ms max at nom coil voltage at 25'C (including 
bounce) 

CONTACT RATING 

1 ampere resistive at 30 volts DC max. 0.125 ampere resistive at 
115 volts rms. 400 Hz, case grounded, low level 0 to 0.1 ampere at 
50 mV DC or AC. minimum current per MIL-R-5757/37 . 
2 ampere resistive at 30 volts DC max (50.000 operations min) 

ENVIRONMENTAL CHARACTERISTICS 

Temperaure Range: -65'C to + 125'C. 

Vibration: 0.5" DA from 5-34 Hz, 30 G from 34-3000 Hz, 10,...s max 
contact opening. 

Shock: 100 G (11 ms duration), saw tooth, 10,...s max contact 
opening. 

Acceleration: 100 G. 

Leakage Rate: 1 x 10' B ccls max. 

WEIGHT 
0.13 oz. 

DC Coil 
Voltage 

DC Coil 
Resistance 

Max Max 
DC Pull-In DC Drop-Out Release Time: 4.0 ms max at 25'C (including bounce) 

Voltage Ohms ±10% Voltage Voltage 
Dielectric Strength: 500 V rms between all mutually insulated 

points at sea level; 750 V rms between con
tacts and case. 

Insulation Resistance: 1000 MIl min between mutually insulated 
terminals. 

, Trademark pending registration 

Code 

106 
112 
126 

max nom 

8 6 
16 12 
32 26.5 

at 25'C at 125'C at 25°C 

56 3.6 1.6 
210 7.2 3.2 

1350 18.0 8.1 

--------QPL PRODUCTS--------
The following relays are manufactured to meet the requirements of MIL-R-5757. 

HALF SIZE CRYSTAL CAN RELAY - SERIES 2K-2299 

Hi-G Part Number Mil Part Number 

2K·2299·1 M5757/9-001 
2K·2299·2 M5757'9·002 
2K-2299-3 M5757/9·003 
2K-2299-4 M575 719-004 

CRYSTAL CAN RELAY 
SERIES 2B-1506 

Coil resistance 
675 ohms ±10'lo @ 25'C 

Pull-in 18 Vdc max.} over 
temperature 

Drop-out 1.5 Vdc min. range 

Temperature range -65'C to -+-125'C 

Operate and release time 6 ms max 

Vibration 20 G @ 10-2000 Hz 

Shock 100 G 

Hi·G 
Part 

Number 

28·1506-1 
28·1506·2 
28·1506·3 
28·1506,4 
28·1506·5 
28·1506·6 
28·1506·7 
28·1506·8 
28·1506·9 
28-1506·10 
28-1506-11 

Mil Type Designation 

RY 4XX4B3Lll 
RY4XX4B3Ll2 
RY4YY4B3Pll 
RY4YY4B3P12 

Mil Hi-G 
Part Part 

Number Number 

M5757110·001 28·1506·12 
M5757/10·002 28·1506·13 
M5757/lO·003 28·1506·14 
M5757/10·004 28·1506·15 
M5757! 10·005 28·1506·16 
M5757/1O·006 28·1506·17 
M5757/10·007 28·1506·18 
M5757!10·008 28·1506·19 
M5757110·009 28-1506·20 
M5757/10-010 28-1506-21 
M5757/10·011 28'1506-22 

Coil resistance 

Pull-in 

Drop-out 

Temperature range 

Contact bounce 

Operate and release time 

Vibration 

Shock 

Mil Hi·G 
Part Part 

Number Number 

M5757/lO·012 28·1506·23 
M5757/10·013 28-1506·24 
M5757/l0·014 28·1506·25 
M5757/10·015 28·1506·26 
M5757/10·016 28·1506·27 
M5757i10·017 28·1506·28 
M5757,10·018 28·1506·29 
M5757/10·019 28·1506·30 
M5757/10·020 28·1506·31 
M5757/10·021 28-1506-32 
M5757110-022 28-1506·33 

28·1506·34 

700 ohms ±15'1o @ 25°C 

18 Vdc max. } 
1.5 Vdc min. over temperature range 

Mil 
Part 

Number 

M5757/10·023 
M5757/1O·024 
M5757/1O·025 
M5757/10·026 
M5757/10·027 
M5757110·028 
M5757/1O·029 
M5757/10·030 
M5757110-031 
M5757/10-032 
M5757/10·033 
M5757/10·034 

-65'C to -+-125'C 

1 ms max. 

4 ms max. 

20G @ 10-2000 Hz 

100G 

Hi·G Mil 
Part Part 

Number Number 

28·1506·35 M5757/10·035 
28·1506·36 M5757/10'036 
28·1506·37 M5757/10·037 
28·1506·38 M5757/10-038 
28·1506·39 M5757/10·039 
28·1506·40 M5757/10·040 
28-1506·41 M5757/10·041 
28·1506-42 M5757/10·042 
28-1506-43 M5757/10-043 
28-1506-44 M5757/10-044 
28·1506·141 M5757/10·141 

Authorized Ilj·G Relay Distributors are located throughout the U.S. and Canada. Spring St. & Rt. 75, Windsor locks, Conn. 06096, 203·623·2481 
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L!I -------QPL PRODUCTS-------
CURRENT SENSITIVE CRYSTAL CAN RELAY - 40 mW - OPOT SERIES 2BC-1S10 

DC Coil Nominal Max 
Dropout 

DC Coil Nominal Max 
Dropout 

Current Current 
Resistance Coil Pickup mA Resistance Coil Pickup mA 

Ohms ::!::10% Cur'ent Current Ohms ::!::10% Current Current 
H I·G Part No. MIL Part No. @ 25'C mA mA Max Min HI·G Part No. MIL Part No. @ 25'C mA mA Max Min 

2BC·151O·11 M5757/13·011 20 90 45.0 22.5 4.5 2BC·1510·46 M5 75 7 /13·046 2,000 9 4.5 2.2 0.50 
2BC·1510·12 M5757/13·012 100 40 20.0 10.0 2.0 2BC·1510·47 M5757113·047 2,500 8 4.0 2.0 0.40 
2BC·1510·13 M5757/13·013 500 18 9.0 4.5 0.9 2BC·1510·48 M5757/13·048 5,000 6 2.8 104 0.30 
2BC·1510·14 M5757 !l3·014 1,000 13 6.5 3.1 0.65 2BC·1510-49 M5757/13-049 8,000 5 2.3 1.1 0.23 
2BC-1510-15 M5757/13-015 1,500 11 5.2 2.6 0.52 2BC·1510-50 M5757113-050 10,000 4 2.0 1.0 0.20 
2BC-1510-16 M5757/13-016 2,000 9 4.5 2.2 0.50 2BC-1510·51 M5757/13-051 20 90 45.0 22.5 4.5 
2BC-1510-17 M5757/13-017 2,500 8 4.0 2.0 0040 2BC-1510·52 M5 75 7 113·052 100 40 20.0 10.0 2.0 
2BC-1510·18 M5757/13-018 5,000 6 2.8 1.4 0.30 2BC-1510-53 M5757/13-053 500 18 9.0 4.5 0.9 
2BC-1510-19 M5757/13-019 8,000 5 2.3 1.1 0.23 2BC-1510·54 M575J!13-054 1,000 13 6.5 3.1 0.65 
2BC-1510-20 M5757/13-020 10,000 4 2.0 1.0 0.20 2BC-1510·55 M5 757/13-055 1,500 11 5.2 2.6 0.52 
2BC·1510-31 M5757/13-031 20 90 45.0 22.5 4.5 2BC-1510·56 M5 75 7 /13-056 2,000 9 4.5 2.2 0.50 
2BC-1S10-32 M5 75 7 /13-032 100 40 20.0 10.0 2.0 2BC-1510-57 M5757/13-057 2,500 8 4.0 2.0 0.40 
2BC-1510-33 M5757/13-033 500 18 9.0 4.5 0.9 2BC·1510-58 M5757/13-058 5,000 6 2.8 1.4 0.30 
2BC-151O-34 M5757/13-034 1,000 13 6.5 3.1 0.65 2BC·1510·59 M5757/13-059 8,000 5 2.3 1.1 0.23 
2BC-1510-35 M5757/13-035 1,500 11 5.2 2.6 0.52 2BC-1510·60 M5757/13-060 10,000 4 2.0 1.0 0.20 
2BC-1510-36 M5 75 7 /13-036 2,000 9 4.5 2.2 0.50 2BC-1510·61 M5757/13·061 20 90 45.0 22.5 4.5 
2BC-151O-37 M5757/13-037 2,500 8 4.0 2.0 0.40 2BC-1510-62 M5757/13·062 100 40 20.0 10.0 2.0 
2BC·1510-38 M5757/13-038 5,000 6 2.8 1.4 0.30 2BC-1510-63 M5757;13·063 500 18 9.0 4.5 0.9 
2BC-1510·39 M5757/13-039 8,000 5 2.3 1.1 0.23 2BC-151O-64 M5757;13-064 1,000 13 6.5 3.1 0.65 
2BC-1510-40 M5 75 7 /13-040 10,000 4 2.0 1.0 0.20 2BC·1510·65 M5757; 13·065 1,500 II 5.2 2.6 0.52 
2BC-151O-41 M5757/13-041 20 90 45.0 22.5 4.5 2BG-1510-66 M5757/13·066 2.000 9 4.5 2.2 0.50 
2BC-1510-42 M5757113-042 100 40 20.0 10.0 2.0 2BC-1510-67 M5757!13-067 2.500 8 4.0 2.0 0.40 
2BC-1510-43 M5757/13-043 500 18 9.0 4.5 0.9 2BG-1510-68 M5757 d3-068 5,000 6 2.8 1.4 0.30 

12BC-1510-44 M5 75 7 /13-044 1,000 13 6.5 3.1 0.65 2BC-1510-69 M5757il3-069 8,000 5 2.3 1.1 0.23 
!2BC-1S10-45 M5757/13-045 1.500 11 5.2 2.6 0.52 2BC-1510-70 M5757.13-070 10.000 4 2.0 1.0 0.20 

10 AMP CRYSTAL CAN RELAY - SERIES 2T-2911/2T-2994 

Hi-G Part No. MIL Part No. Hi·G Part No. MIL Part No. 

2T-2911-1 M5757/23-001 2T-2994 M5757128 
2T·2911-2 M5757/23-002 
2T-2911·3 M5757123-003 
2T-2911-4 M5757/23-004 
2T·2911-5 M5757/23-005 

---CRYSTAL CAN RELAYS---
ENVIRONMENTAL 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Life: 100,000 operations at 125'C and rated load. 
Temperature: -65'C to + 125'C. operating. 
Vibration: 10 to 2000 Hz, 20G min. 
Shock: 100 G, 11 milliseconds. 
.Sealing: Hermetic, to 80,000' 

Insulation Resistance: 1000 megohms min .. except 
coil-to-case at high temperature 500 megohms min. 

Dielectric Strength: Contacts-to-case: 1000 volts rms. 
60 Hz. mutually insulated terminals: 500 volts 
rms standard. 

DICE CUBE® - MINIATURE RELAY - SERIES C Product BUlielin 101 

2260 

CONTACT RATING 
2 amperes resistive at 
30 volts DC. 1 ampere 
400 Hz, case grounded 
and dry circuit. 

Voltage 
Code 

106 
112 
126 

Nominal 
DC Coil 
Voltage 

6 
12 
26.5 

Max 
Continuous 

Coil 
Voltage 

7.2 
14.4 
32 

Max Min DC Coil 
Pull·in Drop-out Resistance 
Voltage Voltage Ohms ±10% 
@ 25'C @ 25'C @ 25'C 

3.5 .5 80 
7 1.0 325 

15 2 1500 

Spring St. & Rt. 75, Windsor Locks, Conn. 06096, 203·623·2481 Authorized Hj·G Relay Distributors are located throughout the U.S. and Canada. 
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--CRYSTAL CAN RELAYS !l 
2 AMP CRYSTAL CAN RELAY -SERIES 2B 

Product Bulletin 120 

CONTACT RATING 

2 amperes resistive at 
30 volts DC. 1 ampere 
resistive at 115 volts rms. 
400 Hz. case grounded 
and dry circuit. 

NOTE: BR types for operation at 60 to 400 Hz with specifications 
shown. Units may be used at higher frequencies. but individual 
values of voltage may change. 
2-pole units only available as standard catalog item. 

5 AMP CRYSTAL CAN RELAY - SERIES 2BN 

I ..... .800 __ 1 

Product Bulletin 120A 

CONTACT RATING 

5 amperes resistive at 30 
volts DC; 3 ampere 
resistive at 115 volts rms. 
400 Hz. case grounded; 
2 ampere resistive at 
115 volts rms. 60 Hz. case 
grounded. 

NOTE: For AC operation 
BNR types are available 
on request. 

Voltage 
Code 

106 
112 
126 
148 
176 

Max Max Min 
Nominal Continuous Pull-in Drop·out 

Voltage DC Coil Coil Voltage Voltage 
Code Voltage Voltage @ 25°C @ 25'C 

2B (DC only, 2-Pole Only) 
106 6 7.2 3.1 .5 
112 12 14.4 6.3 .7.5 
126 26.5 32 13.0 1.5 
148 48 58 25.0 2.5 
176 76 90 35.0 3.0 

2BR (AC Only, 2-Pole Only) 
126 26.5 32 15 2 
148 48 58 28 3 
176 76 90 44 4 
215 115 125 66 5 

Max Max Min 
Nominal Continuous Pull·in Drop·out 
DC Coil Coil Voltage Voltage 
Voltage Voltage @25°C @ 25°C 

6 7.2 3.1 .5 
12 14.4 6.3 .75 
26.5 32 13.0 1.5 
48 58 25.0 2.5 
76 90 35.0 3.0 

HALF-SIZE CRYSTAL CAN RELAY - SERIES 2K Product Bulletin 102 

;r;t.::1-·800-1 
.400 _ 

t 
.400 CONTACT RATING 

-L 2 amperes resistive at 30 
volts DC. 1 ampere 
resistive at 115 volts rms. 
400 Hz. case grounded 
and dry circuit. 

Voltage 
Code 

106 
112 
126 

Nominal 
DC Coil 
Voltage 

6 
12 
26.5 

Max Max Min 
Continuous Pull·in Drop·out 

Coil Voltage Voltage 
Voltage @ 25°C @ 25°C 

7.2 3 .35 
14.4 6 .75 
32 13 1.5 

DC Coil 
Resistance 

Ohms ::!:10% 
@ 25°C 

40 
160 
675 

2500 
5000 

575 
2000 
3500 
5000 

DC Coli 
Resistance 

Ohms ::!:10% 
@ 25°C 

35 
140 
600 

2200 
4400 

DC Coil 
Resistance 

Ohms ::!:10% 
@ 25°C 

40 
150 
675 

HALF-SIZE LATCHING RELAY - DUAL COIL - DPDT - SERIES KL Product Bulletin 103 

~-.8oo_1 
.400 t CONTACT RATING .400 2 amperes resistive at 30 

I. volts DC. 1 ampere 
-L. resistive at 115 volts rms. 

400 Hz case grounded 
and dry circuit. 

Voltage 
Code 

112 
126 

Nominal 
DC Coil 
Voltage 

12 
26.5 

Max 
Continuous 
Coil Voltage 

14.4 
32 

HALF-PINT® MINIATURE 4 AMP RELAY - SERIES 2HA Product Bulletin 100 

;r;t.::1-·800_j 
.400 

T 
.450 

-L 
CONTACT RATING 

4 amperes resistive at 30 
volts, DC. 1 ampere 
resistive at 115 volts rms. 
400 Hz. case grounded 

Nominal 
Voltage DC Coil 

Code Voltage 

106 6 
112 12 
126 26.5 

Max Max 
Continuous Pull·in 

Coil Voltage 
Voltage @25°C 

7.2 3.4 
14.4 6.5 
32 .13.0 

Sel/Reset 
Voltage 

@ + 25°C 

6 
13 

Min 
Drop·out 
Voltage 
@ 25°C 

.35 

.75 
1.5 

DC Coil 
Resistance 

Ohms ::!:10% 
@ 25°C 

250 
1000 

DC Coil 
Resistance 

Ohms ::!:10% 
@ 25°C 

40 
150 
600 

Authorized Hi·G Relay Distributors are located throughout the U.S. and Canada. Spring St. & Rt. 75, Windsor Locks, Conn. 06096, 203·623·2481 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2261 
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11 CRYSTAL CAN RELAYS--
10 AMP CRYSTAL CAN RELAY - SERIES T Product Bulletin 150 

CONTACT RATING Max Max Min DC Coil 
Standard rating 10 Nominal Continuous Pull·in Drop·out Resistance 
amperes resistive at 30 Voltage DC Coil Coil Voltage 
VDC, 5 ampere resistive Code Voltage Voltage @ 25'C 

Voltage Ohms :':10% 
@ 25'C @ 25'C 

at 115 V or 115 V, 400 Hz, 
case grounded. 106 6 7,2 3.3 .5 22 

112 12 14.4 6.7 1.0 90 

(::::j 126 26.5 32 13.0 

215 115 125 52.0 

2.0 330 

5 5500 

4PDT CRYSTAL CAN RELAY - SERIES 4B Product Bulletin 122 

1.--1-800 --.1 I 
Max Max 

.800 -;- Nominal Continuous Pull·in 

I Voltage DC Coil Coil Voltage 

.875 Code Voltage Voltage @ 25'C 

~J 
CONTACT RATING 

2 amperes resistive at 30 106 6 7.2 3.5 

volts DC, 1 ampere 112 12 14.4 7 

Min DC Coil 
Drop·out Resistance 
Voltage Ohms :':10% 
@ 25'C @ 25'C 

.5 30 

1.0 125 
resistive at 115 volts rms, 

126 26.5 32 15 
@@O@ 400 Hz, case grounded. 

@@@ 
148 48 58 28 

@@@ 176 76 90 44 

2 570 

3 2000 

4 4500 

@@@@ 
I 

215 115 125 66 5 9500 

THERMAL EMF RELAYS - SERIES EK-EB Product Bulletin 156 

1-

T 
875 

1 
CONTACT RATING 

The series EK & EB have 
been specifically de
signed to minimize the 
thermal EMF generation 
of the relay contacts 
during low level switch
ing. Although the design 
is centered around this 
low level application, the 
relay is capable of 
switching signals up to 
and including 2 amperes 
at 30 VDC. 

Relay Type 

Rated Contact Current 

Maximum Weight 

Construction 

Notes 

Nominal 
Voltage DC Coil 

Type Code Voltage 

2EK 106 6 

or 112 12 

2EB 126 26.5 

Series 2EK 

2 Amperes 

0.37 Ounce 

All Welded 

Available in 2·pole units 

Max Max 
Continuous Pull·in 

Coil Voltage 
Voltage @ 25'C 

.7.2 3.1 

14.4 6.3 

32 13.0 

Series 2EB 

2 Amperes 

0.95 Ounce 

All Welded 

Available in 2·pole units 

Min DC Coil 
Drop·out ReSistance 
Voltage Ohms :':10% 
@ 25'C @ 25'C 

.35 40 

.75 160 

1.5 675 

THERMAL EMF: 10 microvolts max. between closed contacts with relay at room ambient and coil energized 
and stabilized with nominal rated voltage. 

The thermal EMF generation is measured on EK and EB relays while enclosed in a chamber 
that provides a shielded test condition and a still air environment. 

[::::j All inter-connections are symmetrical to minimize function variations. Measurements are 
made using a high impedance micro voltmeter. 

ENVIRONMENTAL 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Life: 100,000 operations at 125'C and rated load. 
Temperature: -65'C to + 125'C. operating. 
Vibration: '10 to 2000 Hz, 20G min. 
Shock: 100 G, 11 milliseconds. 
Sealing: Hermetic, to 80,000' 

Insulation Resistance: 1000 megohms min., except 
coil-to-case at high temperature 500 megohms min. 

Dielectric Strength: Contacts-to-case: 1000 volts rms. 
60 Hz, mutually insulated terminals: 500 volts 
rms standard. 

Spring St. & Rt. 75, Windsor Locks, Conn. 06096, 203·623·2481 Authorized Hi·G Relay Distributors are located throughout the U.S. and Canada. 
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--CRYSTAL CAN RELAYS [!I] 
'/~ I 

1+-.800_ CURRENT SENSITIVE CRYSTAL CAN RELAY - 40 mW - SERIES BC 
Product Bulletin 135 

CONTACT RATING 

2 amperes resistive at 30 volts DC, 1 ampere resistive at 115 volts rms, 400 Hz, case grounded. 

r-----
2 BC RELAY - DPDT - 40 mW 1 BC RELAY -SPDT-2S mW 

Voltage Coil Res, Nominal Coil Nominal Coil Max P.1. Min D.O. Nominal Coil Nominal Coil Max P.1. Min 0.0. 
Code at 25°C Voltage (VDC) Current (rnA) Current (rnA) Current (rnA) Voltage (VDC) Current (rnA) Current (rnA) Current (rnA) 

101 20 1.8 89.2 44,6 4.5 1,4 70,6 35.3 3.5 
102 30 2.2 73.0 36.5 3,7 1.8 57.6 28.8 2,9 
103 50 2.8 56,6 28.3 2.8 2.2 44,6 22.3 2.3 
104 75 3,5 46.2 23.1 2.3 2.8 36,6 18,3 1.8 
105 100 4,0 40.0 20,0 2,0 3,2 31.6 15.8 1.6 
106 200 5.7 28,4 14.2 1,4 4.5 22,4 11.2 1.2 
107 300 7,0 23,0 11.5 1.2 5.5 18.2 9.1 ,90 
109 500 9,0 17,8 8,9 .90 7.1 14.2 7.1 ,70 
112 875 12.0 13.5 6,75 ,70 9,4 10,7 5,34 ,54 
113 1000 12,6 12.6 6.32 ,64 10,0 10,0 5.0 ,50 
118 2000 18.0 8,9 4.45 .50 14,2 7.1 3,53 .36 
120 2500 20,0 8,0 4,0 .40 15,8 6,3 3.2 .32 
128 5000 28,0 5.6 2,8 .30 22,5 4.5 2.23 .23 
135 8000 36.0 4.5 2,23 ,23 29.0 3.6 1.77 ,18 
140 10000 40.0 4,0 2,0 .20 32.0 3,2 1.58 ,16 

CURRENT SENSITIVE CRYSTAL CAN RELAY - 5 AMP - SERIES 2BCN Product Bulletin 135A 

1/ I 2BCN (DC only, 2 pole only) 1+-.800-~1 
CONTACT RATING 

Max Min DC Coil 
5 amperes resistive at 30 Nominal Nominal Pull'in Drop·out Resistance 
volts DC, 3 ampere Voltage DC Coil Coil Current· Voltage Ohms ::±::10% 
resistive at 115 volts rms, Code Voltage Current (rnA) (rnA) (rnA) @ 25°C 

400 Hz, case grounded, 
106 6 54,5 27,3 3.0 110 2 amperes resistive at 

J 
115 volts rms, 60 Hz, case 112 12 26,7 13,4 1.4 450 
grounded. 128 28 11.2 5,6 ,6 2500 

140 40 8.0 4.0 .4 5000 

CURRENT SENSITIVE CRYSTAL CAN RELAY - 40 mW - SERIES BK Product Bulletin 136 

2 BK RELAY - DPDT - 40 mW 1 BK RELAY -SPDT-2S mW 

Nominal Coil Nominal Coil 
Voltage Coil Res. Voltage Nominal Coil Max P.1. Min D.O. Voltage Nominal Coil Max P.1. Min 0.0, 

Code at 25°C (VOC) Current (rnA) Current (rnA) Current (rnA) (VDC) Current (rnA) Current (rnA) Current (rnA) 

CONTACT RATING 

2 amperes resistive at 
30 volts DC, 1 ampere 
resistive at 115 volts 
rms, 400 Hz, case 
grounded. 

! 

101 
102 
103 
104 
105 
106 
107 
109 
112 
113 
118 
120 
128 
135 

20 
30 
50 
75 

100 
200 
300 
500 
875 

1000 
2000 
2500 
5000 
7000 

1.8 89,2 
2.2 73.0 
2,8 56.6 
3.5 46,2 
4,0 40.0 
5,7 28,4 
7.0 23.0 
g,O 17.8 

12,0 13.5 
12.6 12.6 
18,0 8.9 
30,0 8.0 
28,0 5,6 
32,0 4.8 

Authorized Hi·G Relay Distributors are located throughout the U.S. and Canada. 

44,6 4,5 1.4 70,6 35,3 
36,5 3,7 1.8 57,6 28,8 
28.3 2,8 2.2 44,6 22.3 
23,1 2,3 2,8 36.6 18.3 
20.0 2.0 3.2 31.6 15,8 
14.2 1.4 4,5 22.4 11.2 
11,5 1.2 5.5 18,2 9.1 

8.9 .90 7.1 14,2 7.1 
6.75 ,70 9.4 10.7 5,34 
6,32 ,64 10,0 10.0 5.0 
4.45 .50 14.2 7.1 3,53 
4,0 ,40 15.8 6,3 3.2 
2.8 .30 22.5 4.5 2,23 
2.4 ,24 28,0 3,8 1.88 

Spring SI. & RI. 75, Windsor locks, Conn, 06096, 203·623·2481 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

3,5 
2,9 
2,3 
1.8 
1.6 
1.2 

.90 

.70 

.54 
,50 
.36 
.32 
.23 
.18 

2263 
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eJ CRYSTAL CAN RELAYS--

RADIO FREQUENCY RELAYS 
Product Bulletin 155 

Standard input and output connections from RF contacts are 
RG-196/U Teflon insulated coaxial cable, 6" in length, 
unterminated. Other lengths, types of cable, or coaxial connector 
terminations available on special order. These relays meet or 
exceed the applicable portions of MIL-R-5757/D and MIL-R-3928. 

RADIO FREQUENCY CHARACTERISTICS 

Frequency Range 0 - 500 MHz' 
Voltage Standing Wave Ratio (VSWR) <1.1 :1 typical 

Insertion Loss 0.16db typical 

Characteristic Impedance 50 ohmst 
Crosstalk - 50db typical 
• Usable to 1000 MHz with reduced RF characteristics 
t Other impedances available on special order 

DICE CUBE RADIO FREQUENCY RELAY - SERIES RFC 

Operate Power 150 mW 

Relay Type 
Size 

Contact Rating 

Maximum Weight 

RFC 
0.5-inch cube 

200 watts RF cold switching 
75 watts RF hot switching 

0.3 ounce (without terminations) 

NOTE: Electrical characteristics same as series C 

HALF SIZE CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFK 

Operate Power 250 mW 

Relay Type 

Size 

Contact Rating 

Maximum Weight 

RFK 

.4 x .8 x .4 inch 

200 watts RF cold switching 
75 watts RF hot switching 
0.37 ounce (without terminations) 

NOTE: Electrical characteristics same as series K 

LATCHING HALF SIZE CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFKL 

Operate Power 150 mW 

Relay Type 
Size 

Contact Rating 

Maximum Weight 

RFKL 

A x .8 x A inch 

200 watts RF cold switching 
75 watts RF hot switching 

0.37 ounce (without terminations) 

NOTE: Electrical characteristics same as series KL 

CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFB 

Operate Power 250 mW 

Relay Type 

Size 
Contact Rating 

Maximum Weight 

RFB 

.875 x .800 x AOO inch 

200 watts RF cold switching 
75 watts RF hot switching 

0.95 ounce (without terminations) 

NOTE: Electrical characteristics same as series B 

HIGH SENSITIVITY RADIO FREQUENCY RELAY - SERIES RFBC 

ENVIRONMENTAL 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Relay Type 

Size 

RFBC 

1.275 x .800 x AOO inch 

Contact Rating 200 watts RF cold switching 
75 watts RF hot switching 

Operate Power 40 mW 
Maximum Weight 1.0 ounce (without terminations) 

NOTE; Electrical characteristics same as series BC 

Life: 100,000 operations at 125'C and rated load. 
Temperature: -65'C to +125'C, operating. 
Vibration: 10 to 2000 Hz, 20G min. 
Shock: 100 G, 11 milliseconds. 
Sealing: Hermetic, to 80,000' 

Insulation Resistance: 1000 megohms min .. except 
coil-to-case at high temperature 500 megohms min. 

Dielectric Strength: Contacts-to-case: 1000 volts rms, 
60 Hz, mutually insulated terminals: 500 volts 
rms standard. 

Spring SI. & Rt. 75, Windsor Locks, Conn, 06096, 203·623·2481 Authorized Hi·G Relay Distributors are located throughout the U.S. and Canada. 
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--CRYSTAL CAN RELAYS I] 
ASSURED RELIABILITY RELAYS - SERIES AR Product Bulletin 154 

AR SEAlES FEATURES 

• All welded construction 

• State of the art materials 

• Intermediate current switching capability 

• Vibration immunity to 30 G's, 3000 Hz 

• Shock immunity to 150 G's 

• Available with bifilar wound coils 
(For coil transient suppression) 

• Available with ceramic terminal seals 

• Meets requirements of MIL-R-39016 

• 100% environmental testing 

Weight 

Shock 

Vibration 

Contacts 

Sensitivity 

Rated Life (Operations) 

High & intermediate level 

Low level 

Half Size Crystal Can 

TYPE ARK 

,35 oz Max, 

100 G, 11 ms, '12 sine 

30 G, 3000 Hz 

DPDT, 2 A at 28 Vdc 

250 mW at pick-up 

100,000 

500,000 

Hi-G's AR Series production facilities are completely atmosphere controlled and meet 
the requirements of a class 100 clean room per MIL-STD-209, Contamination is virtually 
eliminated. 

Full Size Crystal Can 

TYPE ARB 

T 
,875 

~l 
,9 oz Max, 

150 G, 11 ms, '/2 sine 

30 G, 3000 Hz 

DPDT, 2 A at 28 Vdc 

280 mW at pick-up 

100,000 

500,000 

Sensitive Crystal Can 

TYPE ARBC 

11/ ' /I -+-,800-1 
ADO 

1.0 oz Max, 

75 G, 11 ms, '/2 sine 

25 G, 3000 Hz 

DPDT, 2 A at 28 Vdc 

40 mW at pick-up 

100,000 

500,000 

10 Amp Crystal Can 

TYPE ART 

2,0 oz Max, 

75 G, 11 ms, '/2 sine 

25 G, 3000 Hz 

DPDT, 10 A at 28 Vdc 

575 mW at pick-up 

100,000 

500,000 

Maximum Rated Load at Maximum Ambient Temperature (Case Grounded) 

dc resistive 2,0 A at 28,0 Vdc 2 A at 28,0 Vdc 2,0 A at 28.0 Vdc 10.0 A at 28,0 Vdc 

ac resistive (60-400 Hz) 0,5 A at 115 Vrms 0.5 A at 115 Vrms 0,3 A at 115 Vrms 5.0 A at 115 Vrms 

dc inductive 1.0 A at 28,0 Vdc (200 mH) 1.0 A at 28,0 Vdc (200 mH) 0,8 A at 28.0 Vdc (200 mH) 5.0 A at 28,0 Vdc (50 mH) 

ac inductive (50% PF) 
0,3 A at 115 Vrms 0,3 A at 115 Vrms 0,3 A at 115 Vrms 3,0 A at 115 Vrms (60-400Hz) 

Ambient temperature range 
- 65°C to + 125"C - 65"C to + 125"C - 65"C to + 125"C - 65"C to + 125"C (operating) 

500 V coi I to frame 
Dielectric strength 750 V between open cant. 

500 V coil to frame 500 V coil to frame 500 V coil to frame 

(volts rms 60 Hz) 1000 V all other points 1000 Vall other points 1000 Vall other points 
1000 Vall other points 

Insulation resistance 
10,000 Mil minimum 10,000 MO minimum 10,000 Mn minimum 10,000 MO minimum (at 500 Vdc test potential) 

Authorized Hi-G Relay Distributors are located throughout the U.S. and Canada, Spring St, & Rt. 75, Windsor Locks, Conn, 06096, 203·623-2481 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2265 



SECTION 4500 i§§,jiij'ffim 

lei STATE OF THE ART MINIATURE GLASS REED RELAYS 
Product Bulletin 160 

PHYSICAL DIMENSIONS 

PC MOUNTING TYPES, .100 GRID 

SERIES 3500 - Inline Pins 

1 .016 1E'i='==='=====i""SlL. 
1i-1------:.:;1.1"'87'-----,--,1~350 Typ. ::: 1 1 

.02510=- U .125 
Typ. 1---1.000 --1- T =13 =, 

Identification Hole' ____ -I!g~====::f;d 

:::1.1.016 

I ~fI 1.165 ri 338 lr~-l1-----r=-r 

025-¥ ~-l125T ::,', 
Typ. I--- 1.000 -----I :~; 

Identification Hole --tCf-------l.=.I 
.100 Typ. 

SERIES 3700- Staggered Pins 

I--- 1165 ~ --Jr::;-;I---:r-.0_25~Ty,,-p' __ -;-::::l 

:Jl I' ~~1*338 ~i H 
~ ~ lsT1tC 
I :". .900 : I T c13 

1.100 Identification Hole --t'l..'cJ------L:::J 
.100 Typ. 

RELAY DIMENSIONS 

.100 Grid Models .150 Grid Models 

Dim. Dim. Dim. Dim. 
. Poles "A" "B" Poles "A" "B" 

Box 1 .130 .464 1 .080 .464 
Shield 2 .155 .614 2 .080 .614 Models 

3 .080 .764 3 .080 .764 
4 .106 .914 4 .080 .914 

Dim. Dim. Dim. Dim. 
Poles "A" JIB'! Poles "A" HB" 

Foil 1 .120 .440 1 .070 .440 
Shield 2 .145 .590 2 .070 .590 Models 

3 .070 .740 3 .070 .740 
4 .096 .890 4 .070 .890 

SUGGESTED INQUIRY DATA: 

1) Definition of Life 

2) Contact Resistance at end of Life 

3) Contact Loading(s) 

4) Speed and Bounce Requirement(s) 

Spring St. & Rt. 75. Windsor locks: Conn. 06096, 203·623·2481 

Box 

Shield 

Foil 
Shield 

Box 
Shield 

Foil 
Shield 

PC MOUNTING TYPES, .150 GRID 

SERIES 3600 - Inline Pins 

1 .016 1E':'F======9"51 
Irt------I::.:.1::.:87-----<--,--,1f$350 Typ. 

.025+ U .115 
Typ. 1---1.000--1- f 

Identification Hole 

016 
;--- 1165 ------=:JJ.. Typ r;;;;~-----;= 

~ I fli.338 

025-¥ ~=Js 
Typ I---IOOO---l-!-t 

Identification Hole 

SERIES 3800 - Staggered Pins 

;--- 1.165 --:::!.10~r.c;;~..,...·0_25_T.:.:.YP_. ---f"i';;'1 

~ I fli~338 Typ. ;~ 
~ ~ .125 

I:" 1~: . ~I-f ~= 
Identification Hole L:::.J------t...:::::J 

SERIES 3600 - Plug-in (Berg Pins) 

.150 Typ. 

.150 Typ. 

'----- I .093~~ Box Shield hA 

,.--- 1.187 --1--1. T \r,:,;r i--[------j-i 350 yp ~E 1 B 

Foil Shield 
T :=rdyp 

.1. .093~;r-_----1r:;@h 
~ I 1.165 ~ 338 Typ I~ ~I 
I--- 1.000---1! 13' 1013 

§11 213 
.150 Typ. 

5) Shielding, Electrostatic and/or Magnetic 

6) Environmental Conditions 

7) Potting 

Authorized Hi·G Relay Distributors are located throughout the U.S. and Canada. 
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STATE OF THE ART MINIATURE GLASS REED RELAYS ~ Product Bulletin 160 

TYPICAL COIL DATA @ 25°C TYPICAL RELAY DATA 

Rated Coil Voltage 5VDC 6VDC 12VDC 24VDC 48VDC Operate Time 1 Millisecond Max. 
Release Time .1 Millisecond Max. 

Resistance 245!! 24511 96511 4,200!! 7,385!1 Insulation 
1 Pole 

Coil Power @ PI .066W .lOOW .lOOW .lOOW .200W 
Resistance 1 x 10"!! Min. at 

Coil to Contact 50 % RH 

Resistance 18011 180!! 377\1 1,520!! 5,73011 
2 Pole 

Coil Power @ PI .086W .140W .260W .260W .260W 

Capacitance 2 Picofarads Max. 
Operating 

Temp. Range - 65'C to + 85 c C 
Shock 50G 

Resistance 12511 1251) 50011 1,33011 4,300u Vibration (500·2000 Hz) at 30G 
3 Pole 

Coil Power @ PI .130W .185W .185W .280W .340W 
Breakdown Voltage 

(coil to contact) 500 VRMS 

Resistance 107!! 10711 195!1 79411 3,46011 TYPICAL CAPACITANCE VALUES 
4 Pole 

Coil Power @ PI .160W .230W .500W .500W .500W Electrostatic Across 
Shielding Open Contacts Coil to Contact 

Pull·ln Voltage, Max. 4.0 4.8 9.6 19.2 38.2 None 0.2 pf 2.0 pf 

Drop·Out Voltage, Min. 1.0 .5 1.0 2.0 4.0 
Partial 0.2 pf 0.2 pf 

Full 0.2 pf 0.002 pf 

TYPICAL CONTACT DATA 

Contact Configuration FORMA FORM B TRUE FORM C 

Contact Code AO AV AM AO BO BV BM BO CO CC 

General High Mercury High General High Mercury High General Heavy 
Features Purpose Voltage Wetted Speed Purpose Voltage Wetted Speed Purpose Duty 

Rating, DC Watts 10 10 25 3 10 10 25 3 3 10 
Max. Voltage, DC 250 1500 100 28 250 1500 100 28 28 100 
Max. Current, Amps .500 .003 1.0 .100 .500 .003 1.0 .100 .100 .500 
Operate Time, ms .700 .700 2.0 .200 .700 .700 2.0 .200 2.0 .800 
Bounce Time, ms .200 .200 none .150 .200 .200 none .150 .500 .200 
Life @ Rated Loads 20 x 10· lOx 1 D· 50 x 1 D· 10 X 10· 20 x 1 D· 10 x 1 D· 50 x 1 D· 10 X 10· 5 x 10· 5 x 10· 
Life @ Signal Loads 100 x 10· 100 X 10· 200 X 10· 100 X 10· 100 X 10· 100xlO· 200 x 10· 100 X 10· 100 x 10· 100 x 1 D· 
Initial Contact Resistance .200!! .200!1 .050!! .200!! .200!! .200!! .050!1 .200!1 .200!! .200!! 
Breakdown Voltage 300 1500 1000 250 300 1500 1000 250 250 250 

ORDERING INFORMATION 

Series Number - determines terminal Grid: Number of Poles - 1 through 4. 

3500 = Inline Pins l 
3700 = Stagger Pins .100 Grid 

Contact "form" or configuration - A, e, or C. 
A = Normally open contacts 
B = Normally closed contacts 

3600 = Inline & Plug-in l .150 Grid 
3800 = Stagger Pins 

Variation Code - 00 through 99 determines shielding and 
special features. 

C = one normally open and one normally closed contact 

Contact code - A through Z describes specific plating and 
blade deSigns. 

Coil Voltage (rated) - 5, 6 ,12, 24 or 48 dc. 

EXAMPLE: 3520 4CC 12 

~7 I~~ated 
Series Variation Poles Form Code Coil Voltage 

describes a .100 grid PC mounted relay with external magnetic shielding. It has 4 form C contacts designed for the heavy duty 
switching of 10 watts and a coil rated at 12 volts dc. 

SPECIALS: Special versions of Series 3500/3600 relays are limited only by the bounds of imagination and budget. Let our APPLIED 
IMAGINATION work to produce speCials such as these for you' 

~~ " '- ......... 

outboard ;; 
bends permit 
clipping off leads 
to replace relay 
without special desoldering tools 

1/2 size crystal can 
glass reed relay 

~(~

~~~ 
I 

RF reed relay 

low capaCitance specials 

Authorized Hi-G Relay Distributors are located throughout the U.S. and Canada. Spring SI. & RI. 75, Windsor Locks, Conn. 06096, 203·623·2481 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2267 



SECTION 4500 i%iiijlffiffitj 

ELECTRONIC TIME DELAY RELAYS, VOLTAGE & PHASE SENSORS 

ELECTRICAL CHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS 
Input Voltage: 18 to 31 volts DC. Reverse polarity protection 

provided on all standard units. 
Temperature Range: -SS'C 10 +8S'C, or -SS'C to +12S'C. 
Vibration: 20G, 10 to 2000 Hz. 

Delay Time Tolerance: ±10%. Tolerances to ±S% are available 
on special order. 

Shock: SOG, 11 ±1 milliseconds duration. 
Insulation Resistance: 1000 megohms at SOD volts DC, 
Dielectric Strength: Contacts to case: 1000 volts rms, 60 Hz; Recycle Time: O.S% (nominal delay time) - recycle time 

maximum @ 2S'C. mutually insulated terminals: 500 V rms. 

Recovery Time: 0.1 second maximum up to 20 seconds delay. Sealing: Hermetic to 72,000'. 
'Lile: 100,000 operations minimum. O.S second maximum up to 100 seconds. 

Reset Time: 10 milliseconds maximum. UNLESS OTHERWISE SPECIFIED 

TIME DELAY RELAYS-SERIES 2400 Product Bulletin 167B 

FEATURES 
The Series 2400 Time Delay Relay 
combines a solid-state timing circuit and 
a half-size Hi-G relay in a package only 
slightly longer than a standard crystal
case housing. This combination provides 
the current-carrying capacity and the 
environmental immunity of Hi-G's electro
mechanical relays with the long life and 
quick response of hybrid circuits. 

Delay Times: SO milliseconds to 100 seconds Delay-on-make. 
Contact Rating: 2 amperes resistive at 30 volts DC. 1 ampere 'at 

11SV, 400 Hz. 
Contact Arrangement: DPDT. 
Weight: 1.2 oz. maximum. 
Dimensions: Base.4 x .8 inches max. 

Height 1.S inch max. 

SPECIFY: 
Series 2401: for operation in the -SS'C to +8S'C temperature 

range. 
Series 2402: for operation in the -SS'C to +12S'C temperature 

range. 

DELAY-ON-MAKE TIMERS, AC or DC TYPES, 1 to 4 POLES - SERIES 1600/1700 
Product Bulletin 164 

Type Function 

1610 Fixed 
1611 Fixed 
1710 Adjustable 
1711 Adjustable 
1712 Adjustable 
1713 Adjustable 
1714 Adjustable 
1715 Adjustable 
1716 Adjustable 
1717 Adjustable 
1718 Adjustable 
1719 Adjustable 

FEATURES; Hi-G Delay-on-Make Timers are available with either fixed or adjustable delays. Each adjustable 
relay covers one decade, e.g., 62 ms to 620 ms. You may select the decade that best suits your application 
within the range from SO milliseconds to 180 seconds. 
Delay Times: Fixed: SO ms to 180 sec Adjustable: See tables below. 

10 Amp Types: Standard contact rating 4 Amp Types: Standard contact rating 4 amperes resistive at 30 
10 amperes resistive at 30 volts DC or volts DC. 
11S volts, 400 Hz; S amperes inductive at Input Voltages: DC units: 18 to 31 volts. 
28 volts DC. AC units: 105 to 125 volts, 400 Hz. 
Dimensions: Base: 1.25 x 1.75 inches. Dimensions: Base: 1.0 x 1.2S inches max. 

Height: 2.3 inches. Height: See Tabulation. 

Contact Range Timing 
Arrangement (seconds) Code 

Temperature Housing 
Range Height Contact 

Type Input ('C) (inches) Arrangement 

SPDT optional XXXX 
DPDT optional XXXX 

160111701 DC - 55 to +85 1.6 SPDT 
160211702 DC -55 to +85 1.7 DPOT 

SPDT 0.1 to 1.0 1001 160311703 DC -55 to +85 2.0 3POT 
SPDT 0,5 to 5 5001 1604/1704 DC -55 to +85 2.0 4POT 
SPDT 1.0 to 10 1002 162111721 DC -65 to +125 1.6 SPOT 
SPDT 5 to 50 5002 162211722 DC -65 to + 125 !.7 OPOT 
SPDT 18 to 180 1803 1623/1723 DC -65 to +125 2.0 3POT 
DPDT 0.1 to 1.0 1001 1624/1724 DC -65 to +125 2.0 4POT 
DPDT 0.5 to 5 5001 
DPDT 1.0 to 10 1002 165111751 AC -55 to +85 2,0 SPDT 
DPDT 5 to 50 5002 1652/1752 AC -55 to +85 2.0 OPOT 
DPDT 18 to 180 1803 165311753 AC - 55 to +85 2.4 3POT 

165411754 AC -55 to +85 2.4 4POT 
1671 11771 AC -65 to +125 2.0 SPOT 
167211772 AC -65 to +125 2.0 OPOT 
167311773 AC -65 to +125 2.4 3POT 
1674/1774 AC -65to+125 2.4 4POT 

SOLID STATE TIMING MODULE - SERIES 1800/1900 Product Bulletin 168 

2268 

FEATURES: The Hi-G Timing Module is an all solid-state timer that offers excellent reliability over a useful life 
well in excess of one million operations. It has a fast reset time, is remarkably stable over a wide temperature 
range, and can provide delays as short as 10 milliseconds. 

Delay Times: Refer to Timing Module 
Types Table. 
Reset Time: 100 microseconds. 
Output: Single pole, normally open. Rated 
at 1 ampere at 2S'C derating to 250 ma at 
12S'C; inductive loads require an external 
diode. Maximum forward leakage 2 ma at 
31 volts DC. 
Dimensions: Base:.4 x .8 inch max. 

Height: See Tabulation. 

Series 

1801 
1802 
1851 
1852 
1901 
1902 
1951 
1952 

TIMING MODULE TYPES 
Temperature Housing 

Type Timing Range Range Height 

fixed 1 ms to 60 sec -55' to +85'C 1.275 inches 
fixed 60 to 120 sec -55' to +85'C 1.45 inches 
fixed 1 ms to 40 sec -65' to +125'C 1.275 inches 
fixed 40 to 80 sec - 65' to + 125'C 1.45 inches 

adjustable 1 ms to 45 sec -55' to +85'C 1.275 inches 
adjustable 45 to 90 sec -55' to +85'C 1.45 inches 
adjustable 1 ms to 30 sec -65' to +125'C 1.275 inches 
adjustable 30 to 60 sec -65' to +125'C 1.45 inches 

Spring St, & Rt. 75, Windsor Locks, Conn. 06096, 203·623·2481 Authorized Hi·G Relay Distributors are located throughout the U.S. and Canada. 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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ELECTRONIC TIME DELAY RELAYS, VOLTAGE & PHASE SENSORS rHi1 Qj 
SOLID STATE TIMING MODULE - SERIES 1860 Product Bulletin 169 

This Hi-G Timing Module is a solid-state timer 
hermetically sealed and encapsulated in a standard 
crystal-case housing which results in an extremely 
rugged, high performance assembly. All the 
standard relay headers are available for the timing 
module, making it directly interchangeable with 
most relay mounting hardware. (See 29 Relay.) 

Delay Times: 10 milliseconds to 20 seconds. 

Output: 'Single pole, normally open. Rated at 
250 ma at 25'C. Derating linearly to 75 ma at 
125'C. Inductive loads require an external diode. 
Typical leakage current 151'a (in non-conducting 
state) at 65 'C. 

INTERVAL TIMERS - SERIES 4600/4700/4800 Product Bulletin 161 

FUNCTION 

Apply power and the output will energize immediately. 
After timeout, the output will revert to deenergized state. 
Remove and reapply power to recycle. 

The function of an interval timer is to provide a defined time period. This time 
period or' pulse is considered to be the conducting state of a solid state timing 
module, or the energized state when utilizing an electromechanical relay 
for output. 
The Hi-G approach uses precise circuit designs in compact simplicity to meet 

Power OOF~ ---1r--------------

Output OOF~ --.-lr:; .. ;::==~Do;e~la~Y===;.ll-----

the need for a sound balance between reliability and economy. Standard devices 
include both solid state and electromechanical output configurations. The Series 
4600 represents the solid state timing module. For electromechanical relay output 
the 4600 Series offers fixed delay times, while the 4700 is an adjustable version. 

DELAY-ON-RELEASE TIMERS - SERIES 5600/5700/5800 Product Bulletin 162 

FUNCTION 

Apply auxiliary power. Upon application of control power, 
the output will energize immediately. When control 
power is removed the delay begins. At the end of the 
delay period, the timer will deenergize. 

Aux Power D~~ ---lr----'-------

The time period of a delay-on-release timer begins with removal of control power. 
Prior to this the unit is energized and remains so until control power is removed 
and the delay period completed. In some cases, this logic is referred to as 
delay-on-release, dropout, or deenergization. There are many variations. However, 
Hi-G takes the most common approach as defined by the timing diagram. 

Control Power oo~ ~L-______ _ 
, 

Hi-G offers the Series 5600 in fixed delay times and the Series 5700 as adjustable 
with external resistor, both with electromechanical relay output. The series 5600 
is all solid state and capable of driving most crystal can relays. 

Output De~~:~:l~:~ --.Jr--~;>-_--De-l-aY-=;L--, 

VOLTAGE SENSING RELAY I DC VOLTAGE LEVEL MONITOR - SERIES 1310 
Product Bulletin 181 

FEATURES 

The Hi-G 1310 Series Voltage Sensor is essentially a 
voltage monitoring circuit operating on a snap-action 
transistor circuit with low drift and inherent temperature 
compensation. This device will either open or close 
a circuit when a predetermined voltage is present at its 
input. 

Pull-in Voltage: 17 to 33 volts DC. Other voltage ievels 
available on special order. Please specify voltage 
level to the nearest tenth of a volt when ordering .. 

Accuracy: ±2'/' percent of specified value over the 
temperature range. - 65'C to + 125'C. 

Drop'-Out Voltage: 0.5 volt maximum under actual 
pull-in voltage at any-given point throughout the 
temperature range. 

Maximum Allowable Applied Voltage: 150 percent of 
specified pull-in voltage. 

AC Sensors: Single and 3 phase AC voltage detectors 
are available on special order. The 3 phase' sensors 
can be provided in combination with Series 1400 phase 
sequence detectors. 

PHASE SENSING RELAY 3,tPOWER SYSTEM MONITOR - SERIES 1400 Product Bulletin 180 

FEATURES 

Hi-G Phase Sensors monitor three-phase power 
systems. 

Two types of Phase Sensors are available as 
standard items, the P-type and the Q-type. P-type 
units will energize only when all three phases are in 
the proper sequence. They will deenergize only 
when power is removed. The P-type unit is best 
suited to applications where static loads are used 
and where regenerated voltage will not be 
present if a phase opens. 

Q-type units perform the same functions as the P-type and, in addition, they will 
also deenergize if any phase is disconnected or grounded. The voltage of 
the faulted phase or the regenerated voltage must be below 70 percent of the 
nominal phase-to-phase voltage. Q-type u'nits are suitable for motor 
loads where a regenerated voltage is produced. 

Neither p'nor Q-type units require connection to a neutral leg. 

For heavy-current applications Phase Sensing Relays are used with slave relays 
having.heavy~duty contact ratings. 

Authorized Hi,G Relay Distributors are located throughout the U.S. and Canada. 

Standard Phase Sensor Types 

Voltage Frequency 
Type =10% ±10% 

1407 115 V 60 Hz 
1408 115 V 400 Hz 
1409 208 V 60 Hz 
1410 208 V 400 Hz 
1437 115 V 60 Hz 
1438 115 V 400 Hz 
1439 208 V 60 Hz 
1440 208 V 400 Hz 

CONTACTS: SPOT. 

CONTACT RATING: 

Max Power 
Required 

4 Watts 
4 Watts 
6 Watts 
6 Watts 
6 Watts 
6 Watts 
9 Watts 
9 Watts 

2 amperes resistive at 30 volts DC. 
0.5 ampere inductive at 30 volts DC. 

Mountings 

A,B,C 
A; B,C 
A, B,C 
A, B,C 

A,B 
A, B 
B 
B 

1 ampere inductive at 115 volts, 60 or 400 Hz. 
0.25 ampere inductive at 115 volts, 60 or 400 Hz. 
0.25 ampere resistive at 206 volts, 60 or 400 Hz. 
0.1 ampere inductive at 28 volts, 60 or 400 Hz. 

Spring 51. & Rt: 75, Windsor Locks, Conn, 06096, 203,623,2481 

Operating 
Chara~eristics 

P 
P 
P 
P 
Q 
Q 
Q 
Q 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2269 
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H-2t INDUSTRIAL PRODUCTS 

'112 PARKWAY DRIVE SOUTH • HAUPPAUGE, NEW YORK 11787 • 516-543-6700 

SERIES CR ... MINIATURE INDUSTRIAL RELAYS ... DUST PROTECTED 

Solder! Plug-in Terminals 

Contact 
Part Rating Nominal 

Numbeor Form Amps Volts DC 

2 Amp. 
CR2DDSA- 6VDN DPDT 2 6 
CR2DDSA- 12VDN DPDT 2 12 
CR2DDSA- 24VDN DPDT 2 24 
CR2DDSA- 48VDN DPOT 2 48 
CR2DDSA- 115VDN DPOT 2 115 

CR4DDSA- 6VDN 4PDT 2 6 
CR4DDSA- 12VDN 4PDT 2 12 
CR4DDSA- 24VDN 4PDT 2 24 
CR4DDSA- 48VDN 4PDT 2 48 
CR4DDSA- 115VDN 4PDT 2 115 

CR6DDSA· 6VDN 6PDT 2 6 
CR6DDSA· 12VDN 6PDT 2 12 
CR6DDSA- 24VDN 6PDT 2 24 
CR6DDSA· 48VDN 6PDT 2 48 
CR6DDSA- 115VDN 6PDT 2 115 

5 Amp. 
CR2DDSF- 6VDN DPDT 5 6 
CR2DDSF- 12VDN DPDT 5 12 
CR2DDSF- 24VDN DPDT 5 24 
CR2DDSF- 48VDN DPDT 5 48 
CR2DDSF- 115VDN DPDT 5 115 

CR4DDSF- 6VDN 4PDT 5 6 
CR4DDSF- 12VDN 4PDT 5 12 
CR4DDSF- 24VDN 4PDT 5 24 
CR4DDSF- 48VDN 4PDT 5 48 
CR4DDSF- 115VDN 4PDT 5 115 

CR6DDSF- 6VDN 6PDT 5 6 
CR6DDSF- l2VDN 6PDT 5 12 
CR6DDSF- 24VDN 6PDT 5 24 
CR6DDSF- 48VDN 6PDT 5 48 
CR6DDSF- 115VDN 6PDT 5 115 

Printed Circuit Terminals 

Contact 
Port Rating Nominal 

Numb.r Form Amps Volts DC 

CR2DDCA- 6VDN DPDT 2 6 
CR2DDCA- 12VON DPDT 2 12 
CR2DDCA- 24VDN DPDT 2 24 
CR2DDCA- 48VDN DPDT 2 48 
CR2DDCA-115VDN DPDT 2 115 

CR40DCA- 6VDN 4PDT 2 6 
CR4DOCA- 12VON 4PDT 2 12 
CR4DDCA- 24VDN 4PDT 2 24 

2270 

Resistance 
(ohms ± 10%) 

52 
185 
700 

2500 
15000 

52 
185 
700 

2500 
15000 

25 
90 

430 
1550 
9000 

52 
185 
700 

2500 
15000 

52 
185 
700 

2500 
15000 

25 
90 

430 
1550 
9000 

Resistance 
(ohms ± 10%) 

52 
185 
700 

2500 
15000 

52 
185 
700 

NO.3-4BNC-2A 
THREADED 5TUO 

PANEL LAYOUT 
(RELAY OR SOCKET) 

list Part 
PricE' Number 

Bifurcated Contacts 

$3.20 CR2DDSB 6VDN 
3.20 CR2DDSB- j2VDN 
3.20 CR2DDSB- 24VDN 
3.20 CR2DDSB· 48VDN 
4.90 CR2DDSB 115VDN 

3.60 
3.60 CR4DDSB- 6VDN 
3.60 CR4DDSB- 12VDN 
3.60 CR4DDSB- 24VDN 
5.30 CR4DDSB· 48VDN 

4.60 
CR4DDSB· j 15VDN 

4.60 
4.60 
4.60 Sensitive 
5.50 

Part 
Number 

3.30 
3.30 CR2DDSS- lOOORDS 
3.30 CR2DDSS' 2500RDS 
3.30 CR2DDSS· SOOORDS 5.00 CR2DDSS· 10000RDS 
3.80 
3.80 CR4DDSS· 1000RDS 
3.80 CR4DDSS· 2500RDS 
3.80 CR4DDSS· 5000RDS 
5.50 CR4DDSS· lOOOORDS 

4.90 
4.90 CR6DDSS· 1000RDS 
4.90 CR6DDSS- 2500RDS 
4.90 CR6DDSS· 5000RDS 
5.80 CR6DDSS 10000RDS 

~
~,..-~ 
::: ~ 
.::::: 2C. ti 
"'" =>.... 4C'I~ 

o 0 6c.r~ 

fi1':UJ I __ . ....J __ _ 

~ ~ MAX r--

List Porf 
PricE' Nllmbt-'r 

$3.20 CR4DDCA· 48VDN 
3.20 CR40DCA·j15VDN 
3.20 
3.20 CR6DDCA· 6VDN 
4.90 CR6DDCA· 12VDN 

3.60 CR6DDCA~ 24VDN 
3.60 
3.60 

CR6DDCA· 48VDN 
CR6DDCA·115VDN 

See YELLOW SECTION for Local Offices, Phones 

Z2 12 13 
o,.~ 
~L.b 
19 9 10 

o,.~ 

~~ 
16 6 7 

o,.~ 

~~ 

rm) 
• I 

6C 

Contact 
Rating Nominal 

Form Amps Volts DC 

DPDT 2 6 
DPDT 2 12 
DPOT 2 24 
DPDT 2 48 
DPDT 2 115 

4PDT 2 6 
4PDT 2 12 
4PDT 2 24 
4POT 2 48 
4PDT 2 115 

Contact 

16 9 10 

o,.~ 
~~ 
13 6 7 
0,.'1.-:' 
&Jlg~ 

rm) 
• I 

4C 
WIRING DIAGRAMS 

Resistance 

10 .6. 1 

o,.~ 
~~ 
rm) 
• 

2C 

list 
(ohms ± 10%) Price 

52 3.60 
185 3.60 
700 3.60 

2500 3.60 
15000 5.30 

52 4.00 
185 4.00 
700 4.00 

2500 4.00 
15000 5.70 

Pickup 
Rating Resistancl' I list 

Form Amps (ohms ± 10%) (maDC) Pric~ 

DPDT 1 1000 8.5 $3.50 
DPDT 1 2500 5.8 3.50 
DPDT 1 5000 4.1 4.00 
DPDT 1 10000 3.1 4.40 

4DPT 1 1000 13.0 3.95 
4PDT 1 2500 8.4 3.95 
4PDT 1 5000 6.2 4.45 
4PDT 1 10000 4.5 4.85 

6PDT 1 1000 16.0 5.50 
6PDT 1 2500 10.0 5.50 
6PDT 1 5000 7.2 6.00 
6POT 1 10000 5.0 6.40 

~~Ltl·c 
FLLL 

PANEL LAYOUT WIRING DIAGRAM 

Contact 
Rating Nominal Resistance list 

Form Amps Volts DC (ohms ± 10%) Price 

4PDT 2 48 2500 3.60 
4PDT 2 115 15000 5.30 

6PDT 2 6 25 4.60 
6PDT 2 12 90 4.60 
6PDT 2 24 430 4.60 
6PDT 2 48 1550 4.60 
6PDT 2 115 9000 5.50 

eem/1969 
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INDUSTRIAL PRODUCTS 
H-
21 .112 PARKWAY DRIVE SOUTH • HAUPPAUGE, NEW YORK 11787 • 516-543-6700 

Socket No. 
Reloy (Inc. grnd clip & retainer) List 
Series Solder Term P.e. Term Price 

CR2 CR2 SOl CR2S02 $.55 
CR4 CR4 SOl CR4 S02 .60 
CR6 CR6 SOl CR6 S02 .95 

SERIES SR1 ... MINIATURE SENSITIVE RELAY 

Contact Pickup 
Port Rating Resistance I List 

Number Form Amps (ohms ± 10%) (maDC) Price 

Open 
SRlAAS- 500RON SPOT 2 500 4.5 $4.20 
SRlAAS- 1000RON SPOT 2 1000 3.2 4.20 
SRlAAS- 2000RON SPOT 2 2000 2.2 4.20 
SRlAAS- 2500RON SPOT 2 2500 2.0 4.40 
SRlAAS- 5000RON SPOT 2 5000 1.4 4.70 
SRlAAS- SOOORON SPOT 2 SOOO 1.1 4.90 
SRlAAS- 10000RON SPOT 2 10000 1.0 5.20 

SRlAAS- 1000ROS SPOT 1 1000 2.3 4.55 
SRlAAS- 5000ROS SPOT 1 5000 1.0 5.05 
SRlAAS- 10000ROS SPOT 1 10000 0.7 5.55 I SRlAAS- 13000ROS SPOT 1 13000 0.6 5.55 

Dust Protected ... Octal Plug ... 90o Rotation 

SRlDAP- 500RON SPOT 2 500 4.5 5.90 
SRlDAP- 1000RON SPOT 2 1000 3.2 5.90 
SRlDAP- 2000RON SPOT 2 2000 2.2 5.90 
SRlDAP- 2500RDN SPOT 2 2500 2.0 6.10 
SRlDAP- 5000RON SPOT 2 5000 1.4 6.40 
SRIOAP- SOOORON SPOT 2 SOOO 1.1 6.60 
SRlDAP-IOOOORON SPOT 2 10000 1.0 6.90 

SRlDAP- 1000ROS SPOT 1000 2.3 6.25 
SRlDAP- 5000ROS SPOT 5000 1.0 6.75 
SRlDAP- 10000ROS SPOT 10000 0,7 7.25 
SRlDAP- 13000ROS SPOT 13000 0.6 7.25 

Dust Protected ... Octal Plug ... 45° Rotation 
SRlDBp· 500RON SPOT 2 500 4.5 5.90 
SRlDBp· 1000RON SPOT 2 1000 3.2 5.90 
SRIOBp· 2000RON SPOT 2 2000 2.2 5.90 
SRlDBP- 2500RON SPOT 2 2500 2.0 6.10 
SRlDBp· 5000RON SPOT 2 5000 1.4 6.40 
SRlDBP- SOOORON I SPOT 2 SOOO 1.1 6.60 
SRlDBp· 10000RDN SPOT 2 10000 1.0 6.90 

Dust Protected ... 5 Pin Plug 

SRlDCT- 1000RON SPOT 2 1000 3.2 6.20 
SRlDCT· 2500RDN SPOT 2 2500 2.0 6.40 
SR1DCT· 5000RDN SPDT 2 5000 1.4 6.70 
SRlDCT· 10000RON SPDT 2 10000 1.0 7.20 

~ I '~~'G~H 

[!"i CR2' ;z 
CR ... 'I i-~ 
CRI5 _I ,} 

I " 
I 
I 

I. 

~ " ~ ... 1200lA 
4' HOLES 

SR1DAP 

-1 
..j w, .j I-

201 ~ ~ ?o6eg~~s 

~ .'+-~-~-, 
f g:~: ;~~ : i li: , I r-

eR6· 730 t 4)4 ~40 

I : ~; { 2I'? 323 t 1 

0 
: t, \. I! t , '" 
' I .106: 

T I :_~H~.: i t 

229 --I - , 
.148 

-j ". ... p,e. PANEL LAYOUT (SEE 01'1', PAGE 

f 

! 
I. 

[~ 
&*iZ -, FITS STANDARD 

OCTAL SOCKET 

FOR SOLDER TERM. LAYOUT) 

jg.o 
~ 

SERIES TR ... MINIATURE GENERAL PURPOSE RELAY ... 5 Amp ... Dust Protected ... Octal Plug 

Contac' 
Part Rating Nominal Resistance list 

~ Number Form Amps Volts (ohms ± 10%) Price 

TRlDAPF- 6VDN SPDT 5 6DC 52 $5.50 °0 m.OAP TRlDAPF- 12VDN- SPDT 5 12DC 185 5.50 
TRlDAPF- 24VDN SPDT 5 24DC 700 5.50 
TRlDAPF· 4SVDN SPDT 5 4SDC 2500 5.50 
TR 1 OAPF·110VDN SPDT 5 1l0DC 10000 6.20 

,.,.~ 

~-
TRlDAPF-1l5VAN SPDT 5 115AC 5.60 
TR2DAPF- 6VDN 2PDT 5 6DC 52 6.10 
TR2DAPF- 12VDN 2POT 5 12DC lS5 6.10 
TR2DAPF- 24VDN 2PDT 5 24DC 700 6.10 
TR2DAPF- 4SVDN 2PDT 5 48DC 2500 6.10 

l~ 
TR20APF- 110VDN 2POT 5 110DC 10000 6.S0 
TR2DAPF-115VAN 2PDT 5 115AC 6.20 
TR3DAPF- 6VDN 3PDT 5 6DC 52 7.60 
TR30APF· 12VDN 3PDT 5 120C lS5 7.60 
TR30APF· 24VDN 3PDT 5 24DC 700 7.60 
TR3DAPF- 48VDN 3PDT 5 4SDC 2500 7.60 

IOTTOM VIEWS 
TR3DAPF· 110VDN 3PDT 5 1 10 DC 10000 S.30 
TR3DAPF-115VAN 3PDT 5 115AC 7.70 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2271 
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TEe-SOL STANDARD LINE 
TEC • MAGNETICS "Tec-Sol" Solenoids offer the widest, most complete line of solenoids 
ever produced for industrial, and military applications, and are available in push or pull type, 
pressurized & non-presSurized, five different duty cycles, attachable mounting brackets, ad
justable stroke, and captivated plunger. 

STANDARD NON-PRESSURIZED STANDARD PRESSURIZED 

~~ 
t(]=~=' Ef~I~ ----

- = I 
.. ,-:··:-·£:~f_. , 

PUSH TYPE PULL TYPE PUSH TYPE PULL TYPE 

Available in two lengths' 
Short Long 

Available in following lengths: 

Sizes 0.0. Length 

8 l' /2 X % 
10 % X % 
12 % X 1~6 

14 Va X 1Ya 
16 1.00 X 1Y.; 
18 1Ya X 1% 
20 1Y.; X 1);2 
22 1% X 1% 
24 1);2 X 1% 
26 1% X 1'~6 

Length 

.. , ...... 1.00 

......... 1% 

......... 1);2 

....... ,. 1% 

......... 2.00 

......... 2Y.; 

......... 2);2 

......... 2% 

....... 0. 3.00 

.. , ...... 3Y.; 

Sizes 

12 
14 
16 
18 
20 
22 
24 

0.0. 

% 
Va 

1.00 
1Ya 
1Ya 
1% 
1);2 

Internal springs available on all standards 

Length 

X H{6 
X 1% 
X H{6 
X 1% 
X 1% 
X 2Ya 
X 2~6 

Send now for your free Tec-Sol solenoid calculator to quickly and accurately select the right solenoid for your application 

STANDARD MOUNTING BRACKETS 

-8 -m m 1 11- m ' I 

+ 
I I .0- =-4> 

000 -CP--y , , 

Bottom View 

2272 

Front and Side Front Front Flange Adapter Kit Pressurized 

CUSTOM DESIGNED SOLENOIDS 

PRESSURIZED PUSH TYPE MANUAL OVERRIDE 

TEC· MAGNETICS is an acknowledged leader in the design and manufacture of 
sole.noids and electro-magnetic devices for all types of applications. If you have a special 
requirement. Tee· Magnetics welcomes the opportunity to serve you. 

TEC. MAGNETICS ...... " .. ,., ~ 
12117 Slauson Ave .• Santa Fe SPrings, Cal. 90670 • Tel: (213) 698-0565 'NCD ••••• nD 

See YELLOW SECTION for Local Offices, Phones .. eem/1969 



i4§.iiij'ffiD S ECTI 0 N 4500 

Quality Performers from ITT Jennings. 
Here are some proven performers from one of the broadest lines of electro-mechanical relays ever offered. 

All quality-tested and available now with off-the-shelf delivery. 

~. TYPE JAA 
", '. Small general purpose ac or dc r " relays. 1 or 2 Form C contacts. 

Contact ratings: 
Silver or palladium 0.3A 
100 VDC or 115 VAC 30 W 
silver cadmium oxide. 
1 amp 28 VDC or 115 VAC 50 W 

Available in following versions: 
Sensitive, power, latching, slow 

operate and precision adjust. 

TYPE JBGA 
-AC OR DC operated 

2 or 3 Form C 
Contact Rating: 
Silver: 5 amp 250 VAC or 

TYPE JBJA 
2 or 4 Form C 
Contact rating: 
10 amp 380 VAC or 200 VDC 
Coil power nominal1.6W 
spade type terminals chassis mount 

sensitive, low cost, high current relay. 

TYPE JWFA 
One Form D contact arrangement. 
(5A rating). Mercury wetted. 
Operates on approx. 800 mW. 
Plugs in to standard octal socket. 
Encapsulated inside metal can. 
Switched power 250 VA 
Switched voltage 500 V a.c. or d.c. 

250 VDC 1000 VA or 250 watts 
AG/CDo: 10 amp 120 VAC or 26 VDC 

Coil power nominal 1.5 or 1.8 VA Plug-in type with 
TYPE JSR-325 

dust cove·r. Also available in open types. 
Miniature low profile rotary switch 
Up to 5 switching sections available. 

TYPE JAEAlB/C 

Low .44 in height, detent angle 30° 1 to 6 poles. 
1 - 12 positions. Solder directly to PC board 

Low profile printed circuit board relay 
2, 4 or 6 Form C bifurcated contacts 
only. Contact ratings: .4 @ 30 VDC 

Max. voltage 100 VDC or VAC 
12Wor12VA 
Coils 6 to 48 VDC, 0.68 W @ 24 V 

printed circuit board mounting 
plastic protective cage. 

TYPE ·JBNC 
Medium duty appliance relay 
Up to 3 Form C Contacts 
ac or dc coils 
Max. switched power: 2200 VA 
or 500 W per contact. 
Switched current (max): 15A 

TYPE JAKB/C/D/F/G/H/J/4M 
Small plug-in dc relay up to 
6 Form C contacts, silver or gold. 
Contact ratings (max): 
To 3 amp 100 VDC 56W 
operates on approx. 125 mW dc 
Chassis or plug-in mounting 
Fitted with plastic dust cover. 

There are many more relay types in production at ITT ... some 
newly developed and others matching industry standard types. 
Vacuum relays, contactors and telephone specialties such as 
stepping switches and cross bar switches are among the proven 
performers. Contact us for any of your relay needs, including the 
services of a highly qualified engineering group to solve specific 
problems. ITT Jennings, a division of International Telephone and 
Telegraph Corporation, 970 McLaughlin Ave., San Jose, California 
95108. Telephone: (408) 292-4025 

Switched current: 50 ma 
Switched power: 3 W 
Enclosed sections 

insure low contact resistance. 

TYPE JCTA 
Heavy-duty industrial relay 

3 Form C heavy-duty contacts 
Contact ratings: 

20A, 440 V ac or 250 V dc 
3600 VA or 360 W dc 
Operates on approx. 5.8 VA ac 
or 2.3 dc. Single-stud or 
four-hole chassis mounting. 
AMP Faston connections. 
Fitted with plastic dust cover. 
.157 in. electrical clearances 
throughout. Exceptionally long life. 

TYPE JKAA 
Counting relay. 10 Form A 
twin precious metal, 
light duty contacts. 
Contact ratings: 
0.3A 30 VDC 10W plug-in or 
chassis mounting. Dust cover 
on contacts. 
Exceptionally long life. 
Solder or wire wrap connections. 
Extreme reliability. 

JENNINGS ITT 
eem/1969 See YELLOW SECTION for Local Offices, Phones 2273 
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Vacuum Relays mean Reliability 

KILOVAC vacuum relays (ceramic or glass) are specified by design engineers for performance 
and reliability not available in conventional relays: 
HIGH VOLTAGE ISOLATION: 2000 volts per mil of contact gap with predictable, repeatable 
isolation well in excess of rated values. 
LOW AND STABLE CONTACT RESISTANCE: 0.015 ohms typical, with no contact oxidation 
or maintenance. 
FAST SWITCHING TIME: 10 ms typical, due to small contact gap and short armature travel. 
LONG LIFE: Millions of cycles with minimum degradation in electrical performance. 
Anyone of these standard features will justify your selection of KILOVAC vacuum relays. 
KILOVAC design and years of production experience permits immediate off-the-shelf deliv
ery from a broad product line with voltages up to 50 KV. Special modifications provided in 
extremely short order. 

I I~ '.- .' ~ i " • \'-" """".' . -

K/LOVAC TYPE HC·It KC·4t HVS·I HVS·lO H-5 H-6 H·7 H-8 

Contact arrangement SPDT SPST· SPDT SPDT SPST N.D. SPST N.C. SPDT SPDT 
Latching 

Rated operating voltage (KVDC) 2.5 10 17 17 5 5 5 15 

Test voltage (KVDC) 5 12 22 25 7.5 7.5 7.5 20 

Continuous current, max. 18 28 7 8 4 4 4 15 
(amps DC) 

;'Max. current at rated voltage 0.5 0.5 0.5 1.0 0.25 0.25 0.1 0.5 
switching under load 
(amps DC) 

Contact resistance, max. 0.010 0.015 0.015 0.015 0.020 0.020 0.020 0.015 
(ohms) 

Operating time, max. (ms) 6 5 20 20 10 10 10 15 

Coil resistance 335 12 128 65 250 250 200 265 
(ohms ± 10% 01 25°C) 

Coil voltage (VDC. nominal) 26.5 26.5 26.5 40 26.5 26.5 26.5 26.5 

t 
H·9 

SPST N.C. 

15 

20 

15 

0.5 

0.015 

15 

265 

26.5 

Nominal dimensions %D x l'hH %D x 2%H 4%L x 5H 5L x 3'!.H 2L x %H 2Lx %H 2~Lx2H ID x 3H I%Dx23!.H 
(inches) 

Nominal weight (oz) 1 2 15 14 1 1 1 3 3 

Mounting style"* threaded flange foot foot foot foot foot threaded solder 
base base bracket bracket bracket brac~et bracket base flange 

Approximate unit price $5'4 factory $55 $55 $62 $62 $62 $98 $98 
(1·9 pes) quote 

*AII ratings are for pure resistive CirCUits. Contact factory for other circuits vs. ratings. **Other styles available teeramlc envelope 

2274 See YELLOW SECTION for Local Offices, Phones eemJ 1969 
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••• Reliability means KILOVAC 
High vacuum technology has made high voltage switching practical with considerable 
savings in space and weight. KILO V AC uses the latest in vacuum pumping techniques, 
utilizing the "ion" type pump and achieving, in production, hard vacuums to 10-8 mm 
of mercury or better. Special manufacturing techniques include kovar-to-glass seals, 
final assembly in a dust and contaminant free area, specially selected glass and specially 
developed KILOV AC high voltage aging techniques. 

KILOV AC relays are widely used in ECM, communications, sonar, radar, pulse
forming networks, medical electronics, and other high voltage equipment, or low voltage 
equipment where extreme reliability is a must. Many KILOV AC models are interchange
able with other manufacturers' types. 

KILOV AC's broad line and "Quick Reaction Time" is geared to your most critical 
delivery schedule. 

For complete technical information call your nearest KILOV AC sales-engineering 
representative or write directly to us. 

KILOVAC, a company small enough to be responsive, large enough to be responsible. 

HIGH VACUUM ELECTRONICS, INC .• 538 MISSION STREET. SOUTH PASADENA, CALIFORNIA 91030 
PHONE: (213) 682·3661 • TWX 910·588'3765 

" 1i ~ 
KILOVAC TYPE H-ll/S2 H-12 H-16 H-17 

Contact arrangement SPST N.O. SPDT DPDT SPDT 

Rated operating voltage (KVDC) 12 8 12 25 

Test voltage (KVDC) 15 12 15 30 

Continuous current, max. 15 15 15 25 
(amps DC) 

'-:Max. current at rated voltage 0.1 0.1 C.5 0.1 
switching under load 
(amps DC) 

Contact resistance, max, 0.015 0.015 0.030 0.015 
(ohms) 

Operating time, max. (ms) 18 18 20 25 

Coil resistance 250 250 120 120 
(ohms ± 10% @ 25°C) 

Coil voltage (VDC, nominal) 26.5 26.5 26.5 26.5 

Nominal dimensions IDxl%H IDxl%H IDx3 1,4H 2D x 3 1/ 2 H 
(inches) 

Nominal weight (oz) 2 2 5 5 

Mounting style"'" threaded threaded threaded flange 
base Base base base 

Approximate unit price $110 $110 $128 $128 
(1·9 pcs) 

*AII ratings are for pure resistive CirCUitS. Contact factory for other CirCUits vs. ratings. 
**Other styles available 

H-IB 

DPDT 

10 

12 

10 

0.1 

0.020 

15 

265 

26.5 

ID x 2H 

4 

threaded 
base 

$135 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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.. 

H-19 H-23 # H-25 H-35 

DPDT SPST-N.C. SPDT SPDT 

20 30 50 35 

30 35 60 40 

20 15 15 10 

0.1 0.1 - 0.1 

0.010 0.015 0.015 0.015 

40 30 60 30 

225 120 120 50 

26.5 26.5 26.5 26.5 

2Dx3 1,4H 2D x 3%H 3D x 7lj, H 8 1,4 Lx 5 1,4 H 

7 7 30 15 

threaded threaded threaded mounting 
base base base bracket 

$135 $135 factory $110 
quote 

#H·24, same spec as H-23, except H-24 IS SPST, N.O. 

2275 
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Some new switching 
applications for IBM 
relays you may want 

to think about. 

'BM relays reduce size and cost of elevator control switching. IBM relays 
now help elevator manufacturers reduce the size of increasingly 

complex control systems without sacrificing reliability. Because IBM's 
long-life wire contact relays allow very dense packaging, manufacturers can 

cut elevator control unit size by over 75%. This also means substantial 
production savings plus economies in shipping and installation. IBM relays 

cost less per contact and their multi-pole design reduces the number 
of relays needed. Further flexibility is provided by the relay's plug-in 

insertion and taper-pin wiring of receptacles which allow for expansion. 
Long life, ease of maintenance as well as compact pluggability make 

IBM relays an ideal solution to new elevator control system design. 

IBM reeds deliver high reliability in switching low-level RF signals. For applications 
requiring fast, ultra-reliable, lOW-level switching IBM offers a line of reed relays and 

switches. These reeds are particularly suited for complex products where trouble
free, remote control dependability is critical. Take, for example, the huge 1.6-mile-
long radio research antenna that probes California's ionosphere. To monitor the 

ionospheric waves, signals must be preCisely delayed for simultaneous ad
dition along the entire length of the 9000-foot antenna array. Multi

switching presents special problems in RF ranges. IBM 
reeds were specifically selected to handle the com

plex antenna operation, because the job de
mands long-life, rapid programming, 

minimum crosstalk and maximum 
bandwidth. IBM reed relays 

and switches also serve 
as an excellent in

terface between 
solid state 

and relay 
logic. 

See YELLOW SECTION fllr Local Offices, Phones eem /1969 



IBM relays give trouble-free, flexible 
packaging system for audio 
switching. A typical audio and/or 
control switching application handled 
by IBM relays is a major city's police 
department communications center 
This police nerve center takes all 
incoming citizens' calls, displays patrol 
car deployment, then dispatches 
assistance as required. Basic elements 
of the system are I BM wi re c(}ntact 
relays, which after more than 10,000 
hours of continuous duty have proven 
100% reliable. This is expected, 
however, since IBM relays offer normal 
life of 200-million-plus operations. The 
relays are in critical circuits where 
overall operation of the system is 
affected. Since the same IBM relay 
handles both an audio function and a 
control (DC) mode circuit, design and 
service are also greatly simplified. The 
dual-purpose single component also 
spe.eds access fei any diagnostic 
analysis of the switching modules. 

eem /1969 
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IBM components help solve control switching problems. 
IBM offers a wide range of switching componentry and 
associated packaging hardware for a variety of design 
problems. These products cover all sorts of unexpected 
design applications from communications ce'lters to 
automatic elevators, baggage information displays to gigantic 
electric signs. Time-tested and field-proven, IBM 
components deliver ultra-long-life, compact packaging 
and significant cost savings. 

Send for full information on: 0 Wire contact relays; 0 Reed 
relays and switches; 0 Circuit packaging systems. 
Write: IBM Industrial Products Dept. EEM, 1271 Avenue of 

the Americas, New York, N. Y. 10020'IBM® 

See YELLOW SECTION for Local Offices, Phones 

INDUSTRIAL 
PRODUCTS 
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Series 26 Relays are stocked in de and ac coil voltages with contacts to 4pdt ;,n the 

open type and to 3pdt in the dust covered type. Standard contact rating at 28 vdc 
or 115 vac for open type is 20 amps to 3pdt, 10 amps for 4pdt; 10 amps for all 

dust covered plug in relays. Series 26 relays are rated for 15 g's shock, 109's 
vibration from 10 to 500 Hz. Series 26D relays (dust covered plug in) are available 
with indicator lights across the coil. 

DC 
operating!Jle~i~ Contact 

Approx. Rating 
Coil Pull·ln Pull-In Maximum at 2BVOC 

Resist- Current Voltage Coil orl15VAC List 
Part Number ance InMA In Volts Voltage Coil Power (Amps) Price 

SPOT 
261C·6VDC 43 108 4.6 13 '12 Watt 20 6.10 
261C·12VDC 170 54 9.2 26 '12 Watt 20 6.10 
261C·24VDC 680 27 18.4 52 1f2 Watt 20 6.10 
261C·48VDC 2700 14 36.7 108 '12 Watt 20 6.10 
261C·110VDC 6800 8.6 58.4 165 '/2 Watt 20 7.35 

OPOT 
262C·6VOC 27 193 5.0 10 1 Watt 20 6.60 
262C-12VOC 108 96 9.5 21 1 Watt 20 6.60 
262C·24VDC 428 48 18 41 1 Watt 20 6.60 
262C-48VOC 1700 24 41 82 1 Watt 20 6.60 
262C·110VDC 6800 12 80 165 1 Watt 20 7.35 z ... 

z OPOT 
26L2C·6VDC 27 185 5.0 10 1 Watt 30 B.70 ... 26L2C-12VDC 108 88 9.5 21 1 Watt 30 B.70 .. 26L2C-24VDC 428 48 20 41 1 Watt 30 B.70 

.. 
0 

C> 26L2C-110VDC 6800 12 80 165 1 Watt 30 9.35 

3POT 
263C .. 6VDC 17 300 5.05 8.2 1.5 Watts 20 8.15 
263C·12VDC 68 148 10 16.5 1.5 Watts 20 8.15 
263C·24VDC 270 75 20 33 1.5 Watts 20 8.15 
263C·48VDC 1080 37 40 66 1.5 Watts 20 8.15 
263C·110VDC 6800 15 100 ' 165 1.5 Watts 20 8.90 

4POT 
264C·6VDC 11 430 4.7 6.6 2.0 Watts 10 8.95 
264C·12VDC 43 220 9.3 13 2.0 Watts 10 8.95 
264C·24VDC 170 108 19 26 2.0 Watts 10 8.95 
264C·48VDC 680 54 37 52 2.0 Watts 10 8.95 
264C·ll OVDC 4280 22 93 130 2.0 Watts 10 9.60 

'" ... 
SPOT "" ... 
26DIC·6VDC 27 136 3.7 10 1 Watt 10 5.85 > 

C> 

26DIC-12VDC 108 68 7.3 21 1 Watt 10 5.85 u 
26DIC·24VDC 428 34 14.7 41 1 Watt 10 5.85 

'" 26DIC·48VDC 2700 14 36.7 108 1 Watt 10 5.85 
0-en 
=> ... 26D1C-llOVDC 6800 8.6 58.4 165 1 Watt 10 6.45 '" 

"" ... OPOT 
> 26D2C·6VDC 27 193 5.0 10 1 Watt 10 6.60 
C> 26D2C·12VDC 108 96 9.5 21 1 Watt 10 6.60 
u 26D2C-24VDC 428 48 20 41 1 Watt 10 6.60 

2602C-48VDC 1700 24 41 82 1 Watt 10 6.60 ... 26D2C·110VOC 6800 12 80 165 1 Watt 10 7.25 
en 
=> 3POT 

'" 26D3C·6VDC 17 300 5.05 8.2 1.5 Watts 10 8.25 
2603C-12VDC 68 148 10 16.5 1.5 Watts 10 8.25 
2603C·24VDC 270 75 20 33 1.5 Watts 10 8.25 
2603C-48VDC 1080 37 40 66 1.5 Watts 10 8.25 

~ ..... ... ", 
u ... - ..... ...... ...... 
2", 

"" ... 
2603C-110VDC 6800 15 100 165 1.5 Watts 10 8.95 '" 

Coil Nominal Contact 
Part Number Resistance Voltage Arrangement List Price 

OPOT 

'" 26D2CN-6VDC 27 6VOC DPDT $7.55 
0 26D2CN·12VDC 108 12VDC OPDT 7.55 

=- 2602CN-24VDC 428 24VOC OPOT 7.55 u 26D2CN-llOVDC 6800 1l0VDC OPOI 8.25 Ci 
!!'i 

"" 0 

=-u 
;; 
!!'i 

z 3POT 
0 26D3CN-6VDC 17 6VDC 3PDT 9.35 ... z 26D3CN-12VDC 68 12VDC 3PDT 9.35 

z 
0 ... 
z 

2603CN·24VOC 270 24VOC 3POT 9.35 
2603CN·llOVOC 6800 110VOC 3POT 9.80 

OPEN TYPE 
Series 26 

Approl. 
AC 

Current 
Coil InMAat 

Resist- Pull-In 
Part Number ance Voltage 

SPOT 
261C-6VAC 2.7 736 
261C-12VAC 11 368 
261C-24VAC 43 184 
261C-115VAC 1080 36 
261C-230VAC 4280 18 

OPOT 
26L2C-6VAC 2.5 675 
26L2C-12VAC 10 335 
26L2C-24VAC 39 170 
26L2C-115VAC 480 35 
26L2C-230VAC 3900 17 

OPOT 
262C-6VAC 2.5 675 
262C-12VAC 10 337 
262C-24VAC 39 170 
262C-115VAC 980 33.7 
262C-230VAC 3900 17.0 

3POT 
263C-6VAC 2.5 675 
263C-12VAC 10 337 
263C-24VAC 39 170 
263C·115VAC 980 33.7 
263C-230VAC 3900 17.0 

SPOT 
2601C-6VAC 3.0 675 
26D1C-12VAC 12 337 
26DIC-24VAC 49 170 
26D1C·1l5VAC 1200 33.7 
26DIC-230VAC 4900 17.0 

OPOT 
26D2C-6VAC 3.0 675 
26D2C-12VAC 12 337 
26D2C-24VAC 49 170 
26D2C-1l5VAC 1200 33.7 
2602C-230VAC 4900 17.0 

3POT 
2603C-6VAC 3.0 675 
2603C-12VAC 12 337 
2603C-24VAC 49 170 
2603C-115VAC 1200 33.7 
26D3C-230VAC 4900 17.0 

OPOT 
26501 980 35 

OPOT 
26520 980 35 

Coil 
Part Number Resistance 

DPOT 
26D2CN-6VAC 3 
26D2CN-12VAC 12 
26D2CN·24VAC 49 
26D2CN-115VAC 1200 
26D2CN-230VAC 4900 

3POT 
26D3CN-6VAC 3 
26D3CN-12VAC 12 
26D3CN-24VAC 49 
2603CN·115VAC 1200 
2603CN-230VAC 4900 

1m KURMAN INSTRUMENT CORP. 15 BURKE LANE { SYOSSET, NEW YORK 11791 
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AC 

DUST COVERED 
Series 26D 

AC Voltage in 
Contact Volts at 60 Hz 

i--------c-:c- o.:~ Rating 
Nom. ·Mal. at2BVOC 

Pull-In Coil Coil Coil r115VAC List 
oltage rtoltage Voltage Power (Amps) Price 

5.5 6 7.0 4 VA 20 ~6.10 
9.5 12 14 4 VA 20 6.10 

20 24 28 4 VA 20 6.10 
95 115 140 4 VA 20 6.10 
190 230 280 4 VA 20 6.95 

5.5 6 6.9 4 VA 30 B.70 
10 12 14 4 VA 30 B.70 
21 24 27 4 VA 30 8.70 
95 115 130 4 VA 30 B.70 
190 230 270 4 VA 30 9.35 

5.5 6 6.9 4 VA 20 6.60 
10 12 14.1 4 VA 20 6.60 
21 24 27 4 VA 20 6.60 
95 115 140 4 VA 20 6.60 
195 230 270 4 VA 20 7.10 

5.5 6 6.9 4 VA 20 B.35 
10.5 12 14.1 4 VA 20 8.35 
21 24 27 4 VA 20 8.35 
95 115 140 4 VA 20 8.35 
190 230 270 4 VA 20 B.75 

6 6 6.8 4 VA 10 5.90 
12 12 13.5 4 VA 10 5.90 
24 24 27 4 VA 10 5.90 
115 115 130 4 VA 10 5.90 
230 230 260 4 VA 10 6.75 

5.5 6 6.8 4 VA 10 6.65 
9.5 12 13.5 4 VA 10 6.65 

20 24 27 4 VA 10 6.65 
95 115 130 4 VA 10 6.65 
195 230 260 4 VA 10 7.10 

6 6 6.8 4 VA 10 8.35 
12 12 13.5 4 VA 10 8.35 
24 24 27 4 VA 10 8.35 
115 115 130 4 VA 10 8.35 
230 230 260 4 VA 10 8.75 

95 115 130 4 VA 10 15.50 

95 115 130 4 VA 10 16.90 

Nominal Contact 
Voltage Arrangement List Price 

6VAC DPDT $7.65 
12VAC OPOT 7.65 
24VAC DPDT 7.65 

115VAC DPDT 7.65 
230VAC DPOT 8.05 

6VAC 3PDT 9.35 
12VAC 3PDT 9.35 
24VAC 3PDT 9.35 

115VAC 3POT 9.35 
230VAC 3PDT 9.BO 

(516) 921·7550 
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SENSITIVE RELAYS. from KURMAN STOCK SERIES 5 
Series 5 Relays are current. sensitive with 1 0 'mi!liwatts sensitivity for the 4Ipdt 

and· 100 mw per pole sensitivity for multipole types. sta~dard contact ratirigs 

at 28 vdc or 115 vac are 2 amps for spdt, 5 amps for multipole relays. Series 5 

relays are, available from stock in open and dust covered plug·in versioils. DUST COVERED 
Series 50 

OPEN TYPE 
Series 5 

'Coll Resistance Currents In MA Approx. Voltage In Volts sensitIVity 
In,Mllllwatts 

. DC Part Number In Ohms ±10% Pullin Max. Drop Out At Pull In I At Max. I Par Pole 
SPOT 
SlC--A370 SOO. 4.S 63 0.45 2.2 31.S 10 
SlC·A400 2000~ 2.3 32 0.22 4.S 64.0 10 
SlC'A420 5000. 1.4 20 0.14 7.0 100 10 
51C·A430 8000. 1.2 16 0.11 9.6 128 10 
51C·B440 13000. 0.6 12 0.06 8.2 156 5 
OPOT 

10.0 52C·500D 500. 20 63 2 31 100 
52C·2500D 2500. 8.8 28 .8 22.0 70 100 

Z 52C·50000 5000. 6.3 20 .6 32.0 100 '100 
52C-80000 8000. S.O 16 .5 40.0 128 100 

III S2C·100000 10000. 4.4 14 .4 44.0 140 .100 
A. 3POT 
0 

S3C·SOOO SOO. 24 63 2 12.2 31 100 
53C~25OO0 2500. 11 29 1 27.S, 72 100 
53C·SOOOO SOOO. 7.7 20 .7 38.6 100 100 
S3C-8000D 8000. 6.0 16 .6 49.0 128 100 
S3C·10000D 10000. S.4 14 .S S4.0 140 100 
4POT 
S4C·SOOD SOO. 28.2 63 2 14.2 31 100 
54C·2S00D 2500. 12.7 29 1 31.8 72 100 
S4C·SOOOO SOOO. 8.9 20 .8 44.4 100 100 
S4C-8000D 8000. 7.0 16 .7 S7.2 128 100 
S4C·10000D 10000. 6.4 14 .6 64.0 140 100 
SPOT 
SD1C·A37D SOO. 4.S 63 0.4S 2.2 31.S 10 
SDIC·A40D 2000. 2.3 32 0.22 4.5 64.0 10 
5D1C·A420 SOOO. 1.4 20 0.14 7.0 100 10. 

CI SOlC·A430 8000. 1.2 16 0.11 9.6 128 10 
III 

5DIC·B44D 13000. 0.6 12 0.06 8.2 lS6 S 
OPOT 

iii S02C·SOOD SOO. 20 63 2 10.0 31 100 
III SD2C·2S00D 2S00. 8.8 28 ,8 22.0 70 100 

> 5D2C·SOOOD SOOO. 6.3 20 .6 32.0 100 100 
S02C-8000D 8000. S.O .16 .S 40.0 128 100 

0 S02C·10000D 10000. 4.4 14 .4 44.0 140 100 
u 3POT 

SD3C·SOOD SOO. 24 63 ·2 12.2 31 100 
... SD3C·2500D 2S00. 11 29 1 27.S 72 100 

SD3C·SOOOO SOOO. 7.7 20 .7 38.6 100 100 
en 5D3C·8000D 8000. 6.0 16 .6 49.0 128 100 
=! S03C·I0000D 10000. S.4 14 .S S4.0 140 100 

4POT 
CI SD4C-SOOD 500. 28.2 63 2 14.2 31 100 

S04C·2500D 2500. 12.7 29 1 31.8 72 100 
SD4C·SOOOD SOOO. 8.9 20 .8 44.4 100 100 
5D4C·8000D 8000. 7.0 16 .7 57.2 128 100 
S04C·10000D 10000. 6.4 14 .6 64.0 140 100 

Approx. AC Current In AC Voltage in Volts at 60 Hz . 

AC Part Number Coli Resistance MA at Nom. Voltage Pullin Naminal Maximum 

z SPOT 
III SlC·83A 32. 64 4.7 6 9.1 
A. SlC-86A 12S. 32 9.3 12 18 
0 51C·89A SOO. 16 18.S 24 36 

'" SPOT ...... 
",a: SDIC-83A. 32. 64 4.7 6 9.1 
",'" SD1C'86A 12S. 32 9.3 12 18 "'1; .. SD1C-89A 500 . 16 18.S 24 36 

ULTRA SENSITIVE RELAYS from KURMAN STOCK 
Series 300 Ultra·sensitive relays operate on only 2 milliwatts of power and yet 

can switch '/2 amp at 28 vdc or 1 amp at 115 vac. They are ideal in low power 

input circuits where available power is at a minimum. They provide extremely 

few drain' in battery operated equipment. 

!!peratil;g Characteristics 

1-:::-:::-:---.r--::---:-__ '-'-T--::---o:-:-+--,:-=-::-c;--,AP,-,p,rD_x::. -:;VO""I_t8l:=-e.,-ln_V,0_lt::S=-::-:;--:;:--j Sensitivity 
At Pull In At Maximum At Drop Out In MIDlwatts 

Coil Resistarice Currents In MA 
DC Part Numb.er InOhms±10% Pullin Maximum Drop lIut 

310DC3S 470 2.1 6S 0.2 

'" 310DC37 1200 1.3 41 0.13 
~! 310DC40 4680 0.6S 20 0.06 
... , 310DC42 11700 0.41 13 0.04 
'" 310DC44 29250 0.26 8 0.02 

1.0 31 0.09 2 
1_ ~ ~~ 2 
3.0 98 0.3 2 
4.8 lS2 0.48 2 
7.6 243 0.7 2 

Operating Characteristics 

Coil Resistance Approx. AC Current In 
AC Part Number In Ohms±10% MA at Nom. Vilitap 

AC Voltage in Volts at 60 Hz 

Minimum· Nominal Maximum 

... 321 DC78 19 S9 5.2. 6 17 
~8 321DC81 73 29 : ... 321 DC84 292 15 

'" 321 DC91 7300 3.2 

10 12 33 
20 24 66 
9S l1S 300 

List Price 

$5.70 
5.70 
5.80 
6.20 
6.20 

6.20 
11.20 
6.40 
6.80 
6.80 

7.80 
7.80 
7.90 
8.15 
8.35 

8.20 
8.20 
8.30 
8.55 
8.75 

6.80 
6.80 
6.90 
7.30 
7.30 

7.30 
7.30 
7.50 
7.90 
7.90 

8.90 
8.90 
9.00 
9.25 
9,45 

9.30 
9.30 
9.40 
9.65 
9.85 

·List Price 

$6.75 
6.75 
6.75 

7.85 
7.85 
7.85 

List Price 

$10.70 
10.70 
10.70 
12.95 
14.95 

List Price 

$11.30 
11.30 
11.30 
11;30 

[I KURMAN. INSTRUMENT CORP. 15 BURKE LANE I SYOSSET, NEW YORK 11791 (516) 921·7550 
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i4§ii'ij,md SECTION 4500 

GENERAL PURPOSE CRYSTAL CAN RELAYS SERIES KX 

from KURMAN STOCK 
Series KX 1 (2pdt) and KX4 (4pdt) Relays feature 2 amp contacts, 50 g's shock, 

and 20 g's vibration from 10 to 2000 Hz. KXl relays have pins on 0.2" grid, 

KX4 on 0.1" grid. Both types available from stock with hook, or pin 
style headers. 

STYLE C STYlE D STYLE E 

-1 800 tf400 ::m r~:l~~ MAX MAX 

~tiE'2 ~, : .00 
250 ~.~ 0 03~O~ T ~ __ I Tt!·· :-.: 875 ! ---

MAX 

~ 875 0371- ~1,062----'" ~ 

i TLLJ·I~~~. 
:-: ,,,.-=:iT 1200lA 

Relay Number DC Resistance 
KXl Series (DPDT) Case Style Terminal (Ohms) 

KXIP20} 0 Pin 
KXIH2C C Hook 
KXIH2D -6 D Hook 35 
KXIH2E E Hook 

I- 0 Pin c KXIH2C C Hook 
a. 

KXIP20} 

KXIH2D -12 D Hook 150 
c KXIH2E E Hook 

0 Pin 
KXIH2C C Hook 
KXIP20} 

KXIH2D -24 D Hook 600 
KXIH2E E Hook 

Relay Number 
KX4 Series (4PDT) 

KX4H4D} -6 D Hook 35 
I- KX4H4E E Hook 
a. KX4H4D} -12 D Hook 150 
c KX4H4E E Hook 
~ 

KX4H4D} -24 D Hook 
KX4H4E E Hook 

MINIATURE TELEPHONE RELAYS 
from KURMAN STOCK 

600 

Stocked only in 4pdt contacts, Kurman Miniature Telephone Relays, Series M, 

have 3 amp contacts, withstand 15 9's shock and 109's vibration from 10 to 

500 Hz. Two specific ac models (hermetically-sealed only) and four open dc 

types, are stocked, 

Coil Resistance Appro •. Current in 
Part Number In Ohms MA at Nom. Voltage Pull-In 

M004-6D 30 200 5 
M004-12D 120 100 9.5 
M004-24D 480 50 20 
M004-110D 12000 9.2 95 

Also STOCKED are the following HermetIcally Sealed Relays: 

SM004-26D 300 89 
SM004-115A 3000 20 

18VDC 
100VAC 

SENSITIVE MILITARY -TYPE RELAYS 
from KURMAN STOCK 
Series T Military-Type Relays are stocked in dpdt with contacts rated at 2 amps 

resistive at 28 vdc or 115 vac. Type T Relays are rated for 109's vibration 

from 10 to 55 Hz; 15 g's shock, 

Part Number 

T002-2000 
T002-5000 
T002-8000 

Coil Resistance 
in Ohms 

2000 
5000 
8000 

Currents in MA 

Pull-In Maximum 

4.5 35 
2.8 22 
2.3 18 

STYLE 0 

O-.f. MAX 

~ 
;-:: 

. -.-L o 400 

~ 800, ~ MAX 

Dpdt General Purpose 
150 Milliwatts/ pole 

4pdt General Purpose 
75 Milliwatts/ Pole 

Nominal Voltage (250 C) (VDC) (VDC) List Price 
(VDC) Pull-In Ma •. Min Drop-Out 

" $11.00 
11.00 

6 3.5 0.3 11.00 
11.00 

11.00 
11.00 

12 7 0.7 11.00 
11.00 

11.00 
11.00 

24 13.5 1.3 11.00 
11.00 

6 3.5 0.3 26.00 
26.00 

12 7 0,7 26.00 
26.00 

24 13.5 1.3 26.00 
26.00 

SERIES M 

OPEN TYPE HERMETICALLY SEALED TYPE 

Voltage in Volts 

Nominal 

6 
12 
24 

110 

26VDC 
115VAC 

TWIN HEADER 
Series T 

Maximum 

11 
22 
44 

220 

35VDC 
130VAC 

Approximate Voltage 

Drop-out At Pull-In 

1.5 9 
1.0 14 

.8 18 

List Price 

$6.95 
6.95 
6.95 
7.95 

14.60 
16.75 

SERIES T 

List Price 

$16.00 
17.00 
18.00 

II KURMAN INSTRUMENT CORP. 15 BURKE LANE / SYOSSET, NEW YORK 11791 (5161 921-7550 
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SECTION 4500 '@oill'''· 

Leach Subminiature Relays Dry Circuit to 10 Amps 

LEACH 
CORPORATION 
RELAY DIVISION 

5915 Avalon Boulevard. 
Los Angeles, California 
Tel: (213) 232-8221 

2 Amp,2PDT Dry 2 PDT 6 56 .001 .004 .004 30 100 0.13 

Series G Microminiature Circuit 12 210 

Only·0.32 inch high, these low level 
tn 2 26.5 1350 

to 2 amp relays save space where 
VDt 

it's most needed in electronic 
circuit packaging. All welded 
construction assures reliable 
performance. 150 mil terminal 
spacing provides ample space for 
terminal connections, assures 
good dielectric capability. 
MIL-R-5757.0.32"xO.310"xO.610". 

2 Amp, 2PDT Dry 2PDT 6 38 .002 .004 .004 30 100 .30 

Series E Circuit 12 150 

All welded half size relay for dry 
tn 2 26.5 700 

circuit/low level to 2 amp 
VOC 

switching. Bifilar coil winding 
available. 6 mounting and 
3 terminal types. 
MIL-R.-5757 .. 800" x.410" x .400". 

10 Amp, 2PDT 10 2PoT 6 18 .002 .010 .010 20 50 1.2 
Series 0 12 70 I 
Most compact, welded relay for 26.5 300 

use where size and performance 
VDC 

are critical. 6 mounting styles 
and 3 terminal types. 
MIL-R-5757.1.015"x.885"x.515". 

10 Amp, 2PDT 10 2PoT Each .002 NA .015 30 50 1.6 

Magnetic Latching Magnetic Coil 

SeriesCL Latch 
6 38 

Magnetic latch, all welded relay. 12 150 
Resistive contact rating: 10 amps. 26.5 600 
5 mounting and 3 terminal types. 48 2350 
MIL-R-5757.1.015"xl.l00"x.515". VOC 

10 Amp, 2PDT 10 2PoT 6 20 .001 DC DC 30 100 DC 

Series J 12 80 Coils Coils Coils 

Balanced-Force' Relay. All welded, 
28 320 .010 .010 1.4 

hermetically sealed. Special 
VDC 

features insure meeting rupture 
I coil 

and overload requirements. 
Max. 

3 mounting and 3 terminal types. 
28 .200 

MIL-R-6106.1.015"xl.000"x.515". 
115 .040 AC AC AC 

AC coil model available. VAC, Coils Coils Coils 
1.015" x 1.125" x .515". 

400 Hz .050 .015 1.4 

10 Amp, 4PDT 10 4PDT 6 .18 .001 DC DC 30 100 DC 

Series K 12 70 Coils Coils Coils 

Balanced-Force' Relay. All welded, 28 290 .015 .015 2.5 

VDC 
polarized. Special features· insure 

I coil meeting rupture and overload 
requirements. 3 mounting and Max. 

3 terminal types. MIL-R-6106. 28 .225 

AC coil model available. 115 .040 AC AC AC 

1.015"xl.000"xl.015". VAC, Coils Coils Coils 
400 Hz .050 .020 2.7 

·Patented and T.M.'leach Corp_ 
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1~4,;iijtffbM SECTION 4500 

Leach Power and Control Relays 5 to 15 Amps 
\ 

LEACH 
CORPORATION 
RELAY DIVISION 

5915 Avalon Boulevard 
Los Angeles, California 
Tel: (213) 232-8221 

5 Amp, 2POT 2PDT 28 VDC 9229 AC AC .002 10 25 .18 

Series 9229 
115 VAC, 248S1 Coils Coils 

Series 9235; Magnetic Latch 
400 Hz .050 .020 
115 VAC, DC 

Contact rating @ 28 VDC or 115 VAC, 
60 Hz Coils 

400 Hz. Resistive: 5 amps; Inductive: .020 

3 amps. 1.750" x 1.531" x.68?". 9235 N.A. 

"~" MIL-R-6106, MIL-R-5757. 310!) Coils .20 
.020 

5 Amp, 4POT 4PDT 28 VDC 9220 AC AC .002 10 25 .30 

Series 9220 115 VAC, 248Sl Coils Coils 

Series 9228; Magnetic Latch 400 Hz .050 .020 
115 VAC, DC 

Contact rating @ 28 VDC or 115 VAC, 
60 Hz Coils 

400 Hz. Resistive: 5 amps: Inductive' .020 

3 amps. 1.750" x 1.531" x 1.032"- 9228 
-

DC N.A. 
MIL-R-6106. MIL-R-5757. 200U Coils .30 

~ .020 

5 Amp, 6POT 6PDT 28 VDC 9226 AC AC .002 10 25 .40 

Series 9226 115 VAC, 180Sl Coils Coils 

Series 9223; Magnetic Latch 400 Hz .050 .020 
115 VAC, DC 

Contact rating @ 28 VDC or 115 VAC, 60 Hz Coils 

400 Hz. Resistive: 5 amps; Inductive: .020 

3 amps. 1.812"x 1.531"x 1.531". 9223 N.A. DC 

MIL-R-6106, MIL-R-5757. 200U Coils .67 
.020 

10 Amp, 2POT 10 2PoT 28 VOC 9227 AC AC .002 10 25 .30 

Series 9227 115 VAC, 175S2 Coils Coils 

Series 9237; Magnetic Latch 400 Hz .050 .020 
115 VAC, DC 

Contact rating @ 28 VDC or 3 phase 60 Hz Coils 
115/200 VAC, 400 Hz. Resistive: .020 
10 amps; Inductive: 6 amps DC and 9237 DC 
10 amps AC. 1.781"x 1.531" x 1.032". 200Sl 

N.A. 
Coils 

MIL-R-6106, MIL-R-5757. 
.30 

.020 

10 Amp, 4POT 10 4PoT 28 VOC 9224 AC AC .002 10 25 .43 

Series 9224 115 VAC, 110Q Coils Coils 

Series 9225; Magnetic Latch 400 Hz .050 .020 
115 VAC, DC 

Contact rating @ 28 VDC or 3 phase 60 Hz Coils 
115/200 VAC, 400 Hz. Resistive: .020 
10 amps; Inductive: 6 amps DC and 9225 DC 
10 amps AC. 1.812"x1.531"x1.531". 200S1 

N.A. 
Coils .40 

MIL-R-6106, MIL-R-5757. .020 

15 Amp, 4POT 15 4PDT 28 VDC 92l! AC AC N.D. 10 25 .80 

Series 9274 115 VAC, Coils Coils .003 

Contact rating @ 28 VDC or 3 phase 
400 Hz . 050 .025 N.C . 
115 VAC, .005 

115/200 VAC, 400 Hz. Resistive: 60 Hz 
10 amps DC and 15 amps AC; DC DC 
Inductive: 10 DC and AC. Coils Coils 
1.80" x 2.06" x 2.06". .020 .025 
MIL-R-6106. 
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SECTION 4500 '44 i\iij,ffid 

Leach Power Contactors 20 to 400 Amps 

LEACH 
CORPORATION 
RELAY DIVISION 

-----

5915 Avalon Boulevard 
Los Angeles, California 
Tel: (213) 232-8221 

20 Amp 
Series 9324 
3PSTINO 
25g shock, 109 vibration 
Bifilar coil winding available. 
MIL-R-6106. 

20 Amp 
20 3PDT/NO 28 VDC; 160 25 1.4 Mech. 

115 VAC, Interlock 
Series 9325 400 Hz; 
3PDTINO 115 VAC, 

Mechanical interlock version 60 Hz 

of 9324. MIL-R-6106. 

25 Amp 25 3PST/NO 28 VOC; 50 15 50 1.25 No 

Series 9123-3PSTINO 115 VAC, 

50g shock, 159 vibration. 
400/60 Hz 

Auxiliary 5 amp contacts 
available. MIL-R-6106. 
Repairable models available. 

50 Amp 50 3PST/NO 28 voe; 50 15 50 1.25 No 

Series 9124-3PSTINO 115 VAC, 

50g shock,.15g vibration. 
400/60 

Auxiliary 5 amp contacts 
available. MIL-R-6106. 
Repairable models available. 

50 Amp 50 6PST/NO 28 VDC; 50 .002 AC .030 10 50 2.90 Mech. 

Series 9125-6PST/NO 115 VAC, Coils Interlock 

Mechanical interlock version 
400/60 .050 

of 9124. MIL-R-6106. Aux. DC 
5 amp contacts available. Coils 

,010 

100 Amp 
100 3PST/NO 28 VDC; 44.5 .010 AC AC 10 25 2.7 No 

4PST/NO 115 VAC, Coils Coils 
Series 9213 400 Hz; ,060 .040 

Sealed rotary, 1, 2, 3 and 4 
115 VAC, 

OC DC 
pole. Auxiliary contacts from 

60 Hz 
Coils 

5 MIL-R-6106. .020 

25 to 100 Amp 25-100 3PST/NO 28 VDC; 44.5 ,010 AC .030 10 50 1.6 No 

Series 9207 4PST/NO 115 VAC, Coils 

400 Hz; .050 

Unsealed rotary, 1, 2, 3 and 115 VAC, DC 
4 pole. Auxiliary contacts 

60 Hz Coils 

from 5 amps. MIL-R-6106. .020 

25 to 400 Amp 
25-400 lPST/NO 28 VDC Varying N/A ,015 ,040 25 2.6 No 

Solenoid Type Power 
3PST/NO 

Contactors 

MIL-R-6106. 
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Leach Electronic Time Delays 

LEACH 
CORPORATION 
RELAV DIVISION 

5915 Avalon Boulevard 
Los Angeles. California 
Tel: (213) 232-8221 

Time Delay on Operate, 
Relay Output 
Series R300 

Available in enclosure 
types 10,20,30 

Time Delay on Operate, 
Solid State Output 
Series S300 

Available in enclosure 
types 20, 30, 40 

Time Delay on Release, 
Relay Output, 
Positive or Negative 
Control 
Series R400 

Available in enclosure 
types 10, 20, 30 

Time Delay on Release, 
Solid State Output, 
Positive or Negative 
Control 
Series S400 

Available in enclosure 
types 20, 30 

Time Delay on Operate, 
Solid State Output, 
Epoxy Case 
Series S350 

'Available in epoxy 
enclosure type 50 

Type 10 

20 

30 

40' 

Type 20 

10 

20 

30 

Type 30 

20 

30 

Type 40 

Epox, 
50 

Type 50 

100 ms 2 and 2PoT 
to 10 amp 
300 sec. 

100 ms 2 amp 2 PDT 
to 
180 sec. 

10 ms 500 1 PNO -55° 
to ma to 
300 sec. max. +125°e 

10 ms 500 1 PNO 
to ma 
180 sec. max. 

10 ms 250 1 PNO 
to ma 
20 sec. max. 

100 ms 2 and 1 PDT -55° 
to 10 amp and to 
300 sec. 3 PDT +125°e 

100 ms 2 and 1 PDT 
to 10 amp 
300 sec. 

100 ms 2 amp 1 PDT 
to 
180 sec. 

10 ms 500 1 PNO -55° 
to ma to 
300 sec. max. +125°e 

10 ms 500 1 PNO 
to ma 
180 sec. max. 

50 ms 250 1 PNJ -~5° 
to ma to 
20 sec. max. +125°e 

(1) Units with extended timing ranges and greater accuracy are available on special order. 

'!W"dlmg SECTION 

neg. 

150 ma pos. 5 oz. 
and I neg. 

60 ma pos. 3 oz. 

±10% 18 to 60 ma pos. 5 oz. 
32Voe and 

neg. 

30 ma pos. 3 oz. 

30 ma pos. 1 oz. 

±10% 18 to 150 ma pos. 8 oz. 
32Voe and 

neg. 

150 ma pos. 5 oz. 
a,nd 
neg. 

60 ma pos. 3 oz. 

±10% 18 to 60 ma pos. 5 oz. 
32VOe and 

neg. 

60 ma pos. 3 oz. 

±10% 18 to 15 ma pos. 1 oz. 
32Voe 

eem /1969 See YELLOW S,ECTION for Local Offices, Phones 
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1.2" x 
1.0" x 
1.8" 

1.0" x 
1.0" x 
1.3" 

1.2" x 
1.0" x 
1.8" 

1.0" x 
1.0" x 
1.3" 

1.0" x 
0.5" x 
1.1" 

1.5" x 
1.5" x 
1.8" 

1.2" x 
1.0" x 
1.8" 

1.0" x 
1.0" x 
1.3" 

1.2" x 
1.0" x 
1.8" 

1.0" x 
1.0" x 
1.3" 

0.9" x 
0.9" x 
0.4" 

2285 



SECTION 4500'#@ift,MD 
RESONANT REED RELAYS REMOTE CONTROL SWITCHING WITH AUDIO SIGNALS 

An' audio tone Can be generated I;ly an electronic oscillator 
or resonant 'reed encoder circuit, thEm transmitted by wire 
or radio. The tone activates· a resonant reed relay to per-
form Ii .control fUnction. . . 

. Bramco reeds permit over. 60 selective control frequen
cies w.ithin the 67 to 3000 Hz spectrum. This is assured by: 
(1) the narrow response bandwidth' of aboq.t 10/0 for de
coders and (2) the high 'accuracy of Bramco reed encoders 
(1/10 of 10/0 of design frequency). 

A· single pair of wires,. or a leased 
telephone line, ciln carty ·the audio 
signals for'a complete control system. 

For inaccessible 'areas or mobi·le in
stallations, a radio transmitter and 
receiver system can carry the signals. 

Shown here is a partial list of Bramco components and 
modules stocked for immediate shipment. Temperature 
stability of most Bramco reed products is .002% per °0. 

]
20 TONE' 
RECEIVERS 

\

20 TONE 
. , TRANSM ITTERS 

BRAMCO 20/20 
AM TONE TELE
METRYSYSTEM-
Just one.of several 
r.eadily available stand· 
ard pa~kag.es. 

The Bramco tone transmitters and receivers 
are mounted onto standard 19" chassis. All 
components, including the' tolie transmitters, 
tone receiliers, amplifiers, .pow~r supplies, and 
relays, plug into the .. factory-wifed chassis~ 
This building block concept permits the user 
to begin with a partial complenient· of . tone 
channels, then add modules· as the system 
expands. 

Price is approximately $150 per channel, com
pared to $250 per channel for the most popular 
lC type AM tone channels. 

ALSO IN STOCK: 

MA25C Solid State linear Amplifier, 600 ohm 
input, adjustable gain 0 to 47 db. For up to 
2Q simultaneous' tones. 1:9 qty., $69 •. 

MPSIC po'wer Supply, 24 vue at .800 ina, 
regulated and filtered, 1-9 qty., $59 •. 

If the product you need isn't shown please 
contact factaryor local representative for 
details on other stock models. We also custom 
design components, module's and systems to 
solve specific control problems. For Bramco 
lC Filters see sec. 2700: 

. ~ 

. 395" X .620" x 1.10" 

RF20 CONTACTLESS RESONANT 
REED FILTER 
Works as audiO tone filter with sharp selectivity 
or as frequency source for stable audio tone gen
erator. 'Frequenc, range: 80 to 3000 Hz. Fre-

19~~c~h~!e~~~~~~n~n~';~i~pul~~~d~~f~~t~Pf::~t 
signal: 0.1 VRMS. Transfer ratio: 30 to 60% at 
resonance· (varies inversely to frequency). Band· 
pass (typical): ±0.35% at -12 db. ±2.5% at 
-18 db. Price: 1-9 qty., $20. A major state-of-. 
the-art advance. Contactiess concept makes it 
ideal for continuous tone fail-safe applications. 
Twin coil design with isolated input and output. 
Ideal for use as either encoder or decoder. In
ternally. shock mounted, pl~g-in design . 

REl SINGLE CHANNEL RESONANT 
REED OSCILLATOR STABILIZER 
'Frequency range: 300 to 1600 Hz. Frequency 
tolerance: ±.1 %. Coil resistance: 600 ohms. 
Output: Sine wave 2 VRMS in Bramco circuit. 
Price: 1-9 qty., $15. Hermetically sealed, intern
ally shock mounted, 7 pin miniature tube base. 

RDl SINGLE CHANNEL FREQUENCY 
SENSING RESONANT RE.ED RELAY 
"Frequency range: 300 to 1600 Hz .. Nominal barid

. width: ± 0.75% at 5 VRMS. Coil resistance: 600 
ohms. Contact rating: 100 ma peak at 12 VDC. 
Price: 1-9 qty., $15. Hermetically sealed, intern
ally shock mounted, 7 pin miniature tube base. 

RD5S MULTI-CHANNEL FREQUENCY 
SENSING RESONANT REED RELAY 
"Frequency rlnge: 200 to :600 Hz. Nominal band· 
width: ± 1 % at 6 VRMS. Cail resistance: 530 
ohms. Contact rating: 100 ma peak at 50 VDC. 
Price: RD5S(hciused) 1-9 qty., $21_ RD5 (open) 
1-9 qty., $12.50. Compa~t Ipw cost, multi-fre
quency relay. It controls five Switching circuits, 
individually or simultaneously. . 

Smallest, most economical of Bramco·audio tone 
family. Frequency Range: 300 to 3000 Hz. Im
pedance: approx. 300K (input and output). Drive 
Level: 2 VRMS. Temperature Stability: approx. 
0.0035% . per °c. Ideal when shock 'and mount
ing characteristics. of RF20 are nor required . 

ME201 C SINGLE CHANNEL RESO
NANT REED ENCODER MODULE 

_ 'Frequency range: 80 'to 3000 Hz. Frequency tol
erance: ;t 0.15%. Output: Sine wave, adjustable 
to 2 VRMS into 600 ohms. Power required: 15 ma 
at 12 or 24 VDC. Price: 1-9 qty., $59_ A complete 
transistorized fixed frequency oscillator circuit 
with plug-in, dual coil, RF20 resonant reed. Fea
tures independent feedback and output level ad
justments. Standard octal tube base. 

MD201C SINGLE CHANNEL RESO
NANT REED DECODER MODULE 
"Frequency range: 80 to 3000 Hz. Nominal band
width, ±0_75%. Input Signal: 0.1 to 2.0 VRMS. 
Output function: 50 ma maximum. P.ower re
quired: 15.ma at 12 VDC or 24 VDC plus external 
load. Price: 1-9 qty., $59. A complete transistor
ized high .gain amplifier, contaclless RF20 reed 
filter and secondary switching circuit. Standard 
octal tube base. Designed for continuous tone 
fail-safe applications. Ideal for systems with up 
to 10 simultaneous tones over phone lines. 

MD5C FIVE CHANNEL RESONANT 
REED DECODER MODULE 
• Frequency range: 200 ·to 600 ·Hi. Naminal band
width: ± 1 % .(constant· above 2.0 'VRMS input). 
Input signal: 1.5 to 5.0 VRMS (into 0.2 megohms). 
Output functions: 5 with 50 ma at 24 VDC. Power 
required: 30 ma at 24 VDC plus external loads. 
Price: 1-9 qty., $79. A complete transistorized 
high gain, constant output am.plifier, multi-chan
nel decoder with 5' secondary transistor switch
ing circuits. Standard octal tube base. Designed 
for non-simultaneous tone systems • 

LEDEX BRAMCO CONTROLS DIVISION, LEDEX INC. 
.~- . College and South Streets,' Piqua, Ohio 45356 • Phone 513-773-8271 

2286 See YELLOW SECTION for Local Offices, Phones eem/1969 
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!:,g2!~~~ ELECTRONIC SENSORS & CONTROLS 
Logitek's comprehensive line of time-delay and voltage-, frequency- al")d phase
sensitive relays utilize the most advanced design and manufacturing techniques 
for long-term reliability- provide uncompromising performance in rigorous 
military, aerospace and industrial systems. All. units are hermetically sealed, 
meet applicable requirements of MIL-I-6l8lD, MIL-R-5757D, MIL-R-6l06C, 
and MIL-Std-704A. Contact ratings 2A and lOA resistive, lA and 5A inductive, 
operating life 100,000 cycles minimum. 

PHASE ROTATION SENSORS 
Protect rotating components and other three·phase loads 
from damage that could occur from phase reversals or 
absence of- any phase. Contacts may be used to dis· 
connect load or operate alarms. 

Operating Voltage ........... 120/208 vac, 400 HZ,3 0, wye 
Phase Displacement ....... 120 ±5 degrees max. 
Permissible Distortion .... total 8%, any harmonic 5% 
Response Time .20 msec max. 
Case Style... . .... A, B, C, D 

For data, request Bulletin 201 

DC VOLTAGE SENSING RELAYS 
Provide alarm or disconnect signals when DC line voltage 
departs from normal. Insensitive to normal transients. 
Available with factory·set or adjustable bandwidth and 
time delays to pickup and drop-out. 

Sense Band ........................................ 18·32 vdc 
Accuracy............. . ..................... ::!:0.6 vdc 
Hysteresis. .... ............... . .... 0.5 ::!:0.2 vdc max. 
Case Styles.... . ......... A, B, C, D 

For data, request Bulletin 401 

FREQUENCY SENSING RELAYS 
Time·delayed, band frequency sensing relays, for appli· 
cations where systems must be de·energized or alarms 
actuated when line frequency departs from normal. For 
single-phase or wye·wired systems. 

Line Voltage .............................. 100-130 vrms 
Nominal Line Frequency .......... 60 or 400 Hz 
Accuracy .............................. : ..... up to ±3% of nominal 
Delay .......................................... 20 ms to 10 sec 
Case Style .................................. A, B, C, D 

For data, request Bulletin 501 

TIME DELAY RELAYS 
Delay on drop·out, pull-in, true delay on drop-out and 
controlled·delay on drop-out. Timing ranges from 50 msec 
to 300 sec, factory·set or externally adjustable. Standard 
and crystal can sizes. 

Operating Voltage ................... 18·31vdc 
Accuracy........ . ...... 10%, 5%, 2% 
Repeatability.... . ....... ::!:1 %, any voltage and 

temperature 
Reset Time..... . ......... 5 msec max. 
Case Style....... . .................. A, B, C, D 

For data, request Bulletins 601, 602, 603,604,605,606 

SOLID STATE FLASHERS 
Up to 10 channels; conform to MIL specs for airborne 
applications. Cordwood packaging for maximum density, 
hard mounted and encapsulated. 

Input . ... 18·31 vdc 
. ..... up to 2.5 A Load Current .. 

Flash Rate ... 
Flash/Off Ratio .. 
Case Style. 

. ................. up to 120 per min 
. ...... up to 2.4:1 

. .......... A, B, C, D 

For data, request Bulletins 701 thru 704 

AC VOLTAGE ~EN!;lING RELAYS 
Provide alarm, indication or disconnect Signals for single 
- or 3 - phase lines when voltage exceeds high or low 
limits. Available with time delays to prevent. dropout due 
to transients. 

Input Power ........................... 115 vac, 400 Hz nominal 
Sense Bands .......................... 96 to 140 vac 
Time Delays ............................ l0 ms to 10 sec. 
Case Style.......... . ........ A, B, C, D 

For data, request Bulletins 801, 802, 803 and 804 

AC SOLID STATE RELAYS 
Contactless relays for long life and high reliability. Nor
mally·open and normally·closed configurations with com· 
plete isolation between switching and coil terminals. 

Operating Voltage ........................ 12·32 vdc 
Control Signal ............................... Ground 
Switched Signal............. . ..... 2·150 vac, 40·400 Hz 
Pull·ln Time ................................... 100 usec max 
Drop-Out Time............ . ......... liz cycle max 
Case Style .................................... E., f, G, H 

For data, request Bulletin 901 

POWER MONITORS 
Provide time-delayed alarm or shutdown signals when 
voltage, frequency or phase rotation characteristics of 
power line depart from specified limits. 

Voltage ................ . 

Voltage Sense Band. 
Frequency Sense Band ..... . 
Pickup and Dropout Delay .. 
Case Styles 

For data, request Bulletin 1001 

.120/280 vac, 3 0, 
4·wire, wye 

...... 100·150 vrms 

...... 300·500 Hz 
. .... 50 ms to 10 sec. 

..... A, D 

CASE STYLE A CASE STYLE B CASE STYLE C CASE STYLE D CASE STYLE G 

LOGJ:TEK 42 CENTRAt. AVENUE, FARMINGDAt.E, NEW YORK 11738 • (516) 694-3080 
DIVISION, GENERAL DEVICES, INC. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2287 
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LIBERTV CONTROLS 
.. DIV. OF LIBERTY LEASING CO., INC. 

(FORMERLY MOSSMAN·ELLIOTT CORP.) 

. RELAYS, TELEPI:iONE TYPE. POWER RELAYS. SOLENOIDS. TIMERS. ELECTRO·MECHANICAL DEVICES 

SPECIAL 

CONTACT 

MATERIAL 

AVAILABLE 

CONSULT US 

Standard • Silver Ca.d • 
Oxide " G.old Flashed 

LATCHING TYPES 
MANUAL RESET 218 SERIES 

Any Relay 
up to 3PDT 
may be us ad 
on this unit. 

220 & 225 SERIES 

GENERAL PURPOSE PLUG·IN 

210 
215 

SERIES 

GENERAL 
PURPOSE 

RELAY 

ELECTRICAL SWITCHING 
OR RESET 214 SERIES 

223 & 228 SERIES 

Printed Circuit Mount 

Any combi· 
nation of 
Relays upto 
6PDT may 
be used, in· 
cluding 2 
different 
coil voltages 
or resist· 
ances. 

LISTED BY 
UNDERWRITERS 
LABORATORIES 

FILE #35253 

For use where 
acceptibility of 
the combination 
is determined by 

TIME DELAY RELAY 

224 & 229 SERIES 

U/L 

Delays of 
.01 to 180 
seconds 
Available. 
Contacts to 
3PDT. 

Combination .187" or Solder Lug 

HERMETIC SEALING AVAILABLE - CONSULT· US 

NOTICE: Special Wiring Circuits 
Contact Arrangements and Coil 

Voltages are Available. 
Consult The Factory 

LIBERTY CONTROLS 
DIV. OF LIBERTY LEASING CO., INC. 

Shorewood, Illinois • RFD 5 Joliet, Illinois 60431 
Phone (815) 725 - 2241 

2288 s,e YELLOW SECTION fo.r Local Offices, Phones eem/1969 
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LIBERTY CONTROLS 
DIV. OF LIBERTY LEASING CO., INC. 

(FORMERLY MOSSMAN·ELLIOTT CORP.) 

RELAYS, TELEPHONE TYPE - POWER RELAYS- SOLENOIDS - TIMERS - ELECTRO·MECHANICAL DEVICES 

CONTACT 
RATING 
25 AMPS @ 120 
·240 VAC. 
RESISTIVE 
1 HP 120·240 
VAC. 

240 
250 

SERIES 

LISTED BY 
UNDERWRITERS 
LABORATdRIES 

FILE #35253 

For use where 
acceptabil ity of 
the combination 
is determined by 

U/L 

STANDARD CONTACT MATERIAL 
SILVER - CAD - OXIDE 

240 SERIES 

630 SERIES 

Available with 5 Amp 

SPDT Auxiliary Switch 

- 241 Series 

POWER RELAY 

2 - 3 - 4 POLE 
HEAVY DUTY RELAY 

15-AMP CONTACTS 
Rated at 15 Amps 

251 SERIES 

120V 60HZ Resistive Gold Plated Silver 
Contacts 

The 630 relay is a heavy duty multi-purpose, multi-contact relay. 
Varied contact combinations and high dielectric phenolic insu· 
lation afford great versatility and utility. The 630 relay is widely 
used in such applications as industrial controls, elevator con
trols, communications equipment and electronic measuring 
devices. Rugged, heavy duty construction and large gold plated 
silver contacts make this a relay to provide long trouble free 
life. Available for AC or DC operation. 

PLUG-INS 

Available with 5 Amp 

SPDT Auxiliary Switch 

- 251 Series 

633 SERIES 
633 Series available with 
8 Pin, 12 Pin, and 18 Pin 

Jones Plugs 

634 Series available with 
8 Pin, 12 Pin, and 20 Pin 

Octal Type Plugs 

NOTICE: Special Contact Ma
terials Available. Special Coil 

Voltages Available. 

LIBERTY CONTROLS 

Consult The Factory 

eern /1969 

DIV. OF LIBERTY LEASING CO., INC. 

Shorewood, Illinois - RFD 5 Joliet, Illinois 60431 
Phone (815) 725 - 2241 

See YELLOW SECTION for Local Offices, Phones 2289 
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LIBERTY CDNTRDLS 
DIV. OF LIBERTY LEASING CO .• INC. 

(FORMERLY MOSSMAN-ELLIOnCORP.) 

RELAYS, TELEPHONE TYPE. POWER RELAYS. SOLENOIDS. TIMERS. ELECTRO-MECHANICAL DEVICES 

Many Contact Materials 
Available 

Single or Twin Contacts 

Contact Forms A to E 

24 Springs Max. Per Pile-up 

General Purpose Telephone 
Type Relay 

Single or Twin Contacts 

Contact Forms A to E 

26 Springs Max. Per Pile-up 

High Sensitivity in Minimum 
Space 

Single or Twin Contacts 

Contact Forms A to E 

24 Springs Max. Per Pile-up 

Ma"ny Contact Materials 
Available 

Single or Twin Contacts 

Available in Open Types, 
Lexan Cover, Metal Cover 

& Hermetically Sealed 

SERIES G LATCH RELAY 

The Series G Latch Relay is made 
up of two Series G relays with pro
visions for mechanical .interlock. 

Single Contacts - Single Pile-up 

Contact Forms A to E 

12 Springs Maximum 

Small - Lightweight 

Small or Twin Contacts 

Contact Forms A, B, C or D 

7 Springs Max. Per Pile-up 

Telephone 
Type 
Relay 

Telephone 
Type 
Relay 

F 
SERIES 

Telephone 
Type 
Relay 

G 
SERIES 

Telephone 
Type 
Relay 

GQIN PLUG-IN 

M 
SERIES 

Telephone 
Type Relay 

S 
SERIES 

Telephone 
Type Relay 

Types 
DC 

BQA - (Quick Acting) 
BSO - (Slow Operating) 
BSR - (Slow Releasing) 

AC 
BAC - (Quick Acting) 

Types 
DC 

CQA - (Quick Acting) 
CSO - (Slow Operate) 
CSA - (Slow Rlease) 

AC 
CAC - (Quick Acting) 

Types 
FQA - (Quick Acting) 
FSO - (Slow Operate) 
FSR - (Slow Release) 

Types 
DC 

GQA - (Quick Acting) 
GSO - (Slow Operate) 
GSR - (Slow Release) 

AC 
GAC - (Quick Acting) 

The GQIN in a Series G relay with 
a mating flush mounted socket and 
clear plastic cover which snaps over 
the socket. The Series GQIN features 
no internal wiring to improve relia
bility. 

Types 
DC 

MQA - (Quick Acting) 
MSO - (Slow Operate) 
MSR - (Slow Release) 

AC 
MAC - (Quick Acting) 

Types 
SQA - (Quick Acting) 
SKO - (Quick Acting) 

Oversize Coil 

LIBERTY CONTROLS 
DIV. OF LIBERTY LEASING CO., INC. 

NOTICE: Special Wiring Circuits 
Contact Arrangements and Coil 

Voltages are Available. 
Consult The Factory 

Shorewood, Illinois • RFD 5 Joliet, Illinois 60431 
Phone (815) 725 - 2241 

2290 See YELLOW SECTION for LocalOflices, Phones eem/1969 
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LIBERTY CONTROLS 
DIV. OF LIBERTY LEASING CO., INC. 

(FORMERLY MOSSMAN-ELLIOTT CORP.) 

RELAYS, TELEPHONE TYPE. POWER RELAYS. SOLENOIDS. TIMERS. ELECTRO-MECHANICAL DEVICES 

SOLENOIDS 
Efficient, useful and simple, Liberty Controls solenoids are 
designed with the same thoroughness and manufactured 
with the same integrity that characterizes all Liberty Con
trols products. 

The heavy one piece U-shaped frame and the end plate are 
made of pure magnetic ingot iron - properly annealed to 
obtain maximum magnetic efficiency. The dove-tailed frame 

and end plate are securely staked together, forming an 
assembly that is permanently tight and inherently efficient. 
Coils of top-grade magnet wire are precision wound on spe
cially treated bobbi ns. For high temperature appl ications, 
special magnetic wire is used and coils are impregnated 
with a tough, inorganic electrical varnish. Avai lable for 

TYPE 61 

TYPE 62 

TYPE 81 

Size: .750" x .813" 
x lK." Long 

Mounting: 3 -
#6-32 Holes 

Termination: Wire 
Leads, Solder 
Terminals, .187 
& .250 Quick 
Disconnects 

Size: 1.076" x 
1.375" x 1.156" 
Long 

Mounting: 2 -
#10-32 Holes 

on I" Centers 

Termination: Wire 
Leads, Solder 
Terminals, .187 
& .250 Quick 
Disconnects 

Size: I" x 1114" X 
U3'2" Long 

Mounting: 4 -
#8-32 Holes on 
%" Centers 

Termination: Wire 
Leads, Solder 
Terminals, .187 
& .250 Quick 
Disconnects 

NOTICE: Special Arrangements 
of Frame, Mounting & Plunger 

Styles are Available. 
Consult The Factory 

either AC or DC .' 

TYPE 82 
Size: I" x 1114" x 2" Long 

Mounting: 4 - #8-32 
Holes on %" Centers 

Termination: Wire Leads, 
Solder Terminals, 
.187 & .250 Quick 
Disconnects 

TYPE 88 
Size: 1.562" x 1.882" x 

1%" Long 

Mounting: 4 - #8-32 
Holes on 1/2" x '~/' 
Centers 

Termination: Wire Leads, 
Solder Terminals, 
.187 & .250 Quick 
Disconnects 

TYPE 89 
Size: IJ(6" x 1 %" X 2Vs" 

Long 

Mounting: 4 - #8-32 
Holes on 1/2" x '~." 
Centers 

Termination: Wire Leads, 
Solder Terminals, 
.187 & .250 Quick 
Disconnects 

TYPE 90 
Size: 1.562" x 1.818" x 

x 2%" Long 

Mounting: 4 - #8-32 
Holes on 1/2" x '~." 
Centers 

Termination: Wire Leads, 
Solder Terminals, 
.187 & .250 Quick 
Disconnects 

LIBERTY CONTROLS 
DIV. OF LIBERTY LEASING CO., INC. 

Shorewood, Illinois • RFD 5 Joliet, Illinois 60431 
Phone (815) 725 - 2241 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2291 
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Low Profile, MPC Package, Standard Size, Printed Circuit Reed Relays 

102RMPC SPST-NO 102MPC 102MPC 3PST-NO 102MPC6PST-NO 
3 ampere POWER SPST-NO 

102PC SPST-NO l02PC DPST-NO 103PC SPDT l03PC DPDT 

Miniature Printed Circuit Reed Relays 

Plug-in Mounted 
Standard Size 

l03CP DPDT, 3PDT 

133MPC 
SPDT 

132M PC 
SPST-NO 

Encapsulated 

Miniature 
Encapsulated 

131PC 131PC 
SPST-NO DPST-NO 

High Voltage Reed Relays 
Switch u to 5000 Volts 

103LMPC SPDT 103MPC 103MPC DPDT .103M PC 4PDT 
Magnetic Latchfng SPDT 

It8agnElcZ'.:Ft@ REllay-s 

for all applications!. 
You'll find on these pages just a few of the many 
types and sizes of relays we make. In our exten
sive stock relay line are: 

General Purpose Time Delay 
Telephone Type Industrial Power 
CoaxiaJ Hermetically Sealed 

Reed and Mercury Wetted Relays 

In addition, we can furnish specially designed 
relays to fit any specific design orunusual appli
cation you require. 

Since relays are our only business, we have an 
extensive knowledge and experience in this field, 
which we wish to share with you. That's why we 
prepared an informative "Designer's Handbook 
on Reed and Mercury Wetted Relays." It's yours 
for the asking as well as a copy of our latest 
stock catalog. 

Magnecraft Relays 
available in many countries 

Magnecraft Relays are available from sales repre
sentatives at low factory prices throughout the 
United States, Canada and Western Europe. 
Whatever the relay application, your local Magne
craft sales representative is the man to see. His 
phone number is shown at right. 

Dry Reed Relays with Axial Leads 

Encapsulated Extra Reliable Low Cost Design 

'''.~ SPST-NO 101M 3PST.NO 

~
\.._- .. 

. 102M 

o. SPST-NO 

10 M 
OPOT 

103M 
SPOT 

2292 See YELLOW SECTION for Local Offices, Phones eem/1969 
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Coaxial and other RF Switching Relays Heavy Duty Power Relays 

subminiature 
Low Capacitance 

128 Coaxial with 
DPDT Auxiliary Contacts 

UNITED STATES REPRESENTATIVES 

ARIZONA MISSOURI 
Scottsdale St. Louis 
602 945-5781 314352-2027 

CALIFORNIA NEW HAMPSHIRE 
Oakland Dover 
415261-7676 603 742-2321 

Los Angeles NEW JERSEY 
213474-1537 South Orange 
COLORADO 201 763-7900 

Denver NEW YORK 303 255-5000 
Albany 

CONNECTICUT 518438-0437 
Farmington Kenmore 
203 673-4825 716834-8119 

Trumbull Lockport 

203 268-9631 716 434-4426 
North Syracuse 

FLORIDA 315 458-5469 
North Miami Sayville 
305947-5080 516589-7048 

ILLINOIS OHIO 
Chicago North Olmsted 
312763-1570 216777-0992 

IOWA OREGON 
Clarion Portland 
515532-3218 503 226-3903 

MASSACH USETTS PENNSYLVANIA 
Norwood Philadelphia 
617 762-8114 215224-1905 

MICHIGAN TEXAS 
Royal Oak Addison 
313549-3910 214239-9148 

MINNESOTA VIRGINIA 
Minneapolis Arlington 
612533-2294 703 525-5898 

CANADIAN REPRESENTATIVE 
Lake Engineering Co. Ltd. 

123 Manville, Scarborough, Ont., 416751-5980 
3380 Toupin Blvd., .St. Laurent, Quebec, 514331-4884 

RELAYS YOU CAN RELY ON! 

~agneCJ:fart@ ELECTRIC COMPANY 

5575 North Lynch. Chicago, III. 60630 
Phone: 312/282-5500 • TWX: 910-221~5221 

33 subminiature 
3 amps to 4PDT 

Telephone Type Relays 

77 subminiature 5 amps, 
4PDT snap-on COlier 

11 
miniature 
5 amps 
to 6PDT 

33 hermetically 
sealed 

99 Heavy Duty Power 
25 amps to DPDT 

99 D Heavy Duty Power 
50 amps SPST-NO-DB 

U L Listing 

88 open type 
10 amps to 3PDT 

88CP enclosed 
plug-in mounted 

10 amps to 3PDT 

88HP 
hermetically 

sealed 

Power and latching Relays 

88D Power 
50 amps 

SPST-NO-DB 

88R Power 
15 amps 
to DPDT 

88l latching 
10 amps to 6PDT 

Time Delay Relays 

112 Electrically 
Actuated 

Time Delay 

110 Air Dashpot Time Delay 
10 amps to 3PDT 

10 amps to DPDT 
with metal 
enclosure 

211CP Solid State 
Time Delay 

10 amps to DPDT 

113C Manually 
Activated 

Time Delay 
10 amps to SPDT 

112M Electrica IIy 
Actuated Time Delay 

10 amps to DPDT 
with molded plastic 

enclosure 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2293 
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GUARANTEED MESON TIME DELAY 
RELAYS AT SPECIAL LOW PRICES 

Type 

Models* 

Enclosure 

Mounting 

Output 

Accuracy 

Repeatability 

Reset Time 

Recycle Time 

Temperature 

Life 

Power 

! Operate: 
Storage: 

~ AC models 

( DC models 

Transient Protection 

Other protection 

Standard Input Voltages** 

Control Rate OE Model 

Standard Knob Adjustable 

1500 1600 1700 
Series Series Series 

Delay on energizing Oelay on energizing Delay on energizing 

OF, OK, OE OF, OK OF, OK, OE 

Black Polystyrene Open-Should be Black High Impact 
mounted in moisture-free 
environment 

Styrene 

Plug-in Octal for Panel Mounting Plug-in Octal 
OF and OK (4 6-32 screws) 
11 pin for OE 250 FASTON Terminals 

OPDT 10 amp/115V SPOT 3A/115V AC SPOT 3A/115V AC 
AC resistive resistive resistive 

±5% of full scale ±10% of full scale ±10%of full scale 
OK model OK model OK model 

± 1 % after 2nd operation ±4% ±2% after 2nd operation 

60 ms. max. 100 ms. max. 60 ms. max. 

60 ms. max. 2 sec. for 4% 2 sec. for 10% accuracy 
repeatability 

-40° to +55°C _10° to +55°C _10° to +55°C 
_55° to +85°C _55° to +85°C _55° to +85°C 

10,000,000 mechanical operations, minimum 

10 ma deenergized, 10 ma, typically 10 ma deenergized, 
lOVA energized at any voltage 25 ma max. energized 

AC or DC 
10 ma deenergized, 
3 watts max. energized 

1000 V for 1 ma provided 
by thyrector diode 

10 ma deenergized, 
25 ma max. energized 

Protected against Protected against 
component damage and component damage and 
false triggering by false triggering by 
capacitor across input. capacitor across input. 

OC models will not be damaged by application of reversed polarity input voltage 

A2,A4 A1,A2,A4 A2,A4 
02,04,05 D2,04 02,04,05 

10K ohms/sec. N/A 10K ohms/sec. 

Times 10, 60, 180, 300 sec. 10, 30, 60, 180 sec. 

1,5,10,30,60,120, 
180 sec. 

10, 60, 180 sec. 

1,5,10,30,60,120, 
180 sec. 

Standard Fixed Times I, 5, 10, 30, 60, 120, 
180, 240, 300 sec. 

Price-l00 lot qty. range-
depending on model $14.82 to 17.75 $11.73 to 12.50 

• Models OF - Fixed 
OK - Knob Adjustable 
OE - Externally Adjustable 

2294 

•• A1 - 210-250 VAC 
A2 ~ 105-125 VAC 
A4 - 20-30 VAC 

WRITE OR CALL FOR COMPLETE DATA SHEETS 

~ 
E LEC T RO N I C S, INC. 

380 COTTAGE STREET. ROCHESTER, N.Y. 14611 

Phone (716) 235.7070 A publicly owned company 

See YELLOW SECTION for Local Offices, Phones 

$9.15 to 11.30 

02 - 95-125 VOC 
04 - 20-32 VOC 
05 - 10-14 voe 

eem/1969 
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DC VOLTAGE REGULATORS 
• Completely Encapsulated • Withstand High Shock & Vibration • Efficient Series Circuit 

4.0 AMP OUTPUT CURRENT 
OUTPUT REGULATION: 

Line: ±.02% for ± 10% input voltage change. 
±.05% for ±20% input voltage change. 

Load: ±.l% with a 400/0 load change. 
Maximum allowable dissipation: 80 watts @ +50°C Base. 
Internal Potentiometer for ± 100/0 voltage adjustment. 
Input range from \ or -- 3 volts to I or -_. 40 volts maximum. 
Protected against short cirCUits. 

~ 
1/2·· r4 
r-~----------' 

~ 
1 3/4·· ~ 

VR2AP 

IN OUT 

L ___ ,-_M_E_T_R_IC_E_N_G_IN_E_E_R_I N_G_./ 

1----31/2" ---1.1 
2.0 AMP OUTPUT CURRENT 

OUTPUT REGULATION: 
Line: ± .02% for ± 10% input voltage change. 

:L:: .05% for ±20% input voltage change. 
Load: ±.1 % with a 400/0 load change. I 

Maximum allowable dissipation: 40 watts @ +50°C Base. ~ 

Internal Potentiometer for ± 100/0 voltage adjustment. ~ be" 
Input range from + or - 3 volts _. 1 r ." 1/2" 

to -1- or - 4.0 volts maximum. "-----~. 

Protected against short circuits. i 

POSITIVE AND NEGATIVE 
DC VOLTAGE REGULATOR PACKAGE 

2 or 4 amperes on each output 
Independently Adjustable outputs by internal pot 
Independent protection against short circuits 

REGULATION: 
±.02% for ± 100/0 input voltage change 
± .05% for ± 20% input voltage change 
±.1% with a 40% load change 

[jcjj= 
VRIAP ;T 

IN OUT 1 3/4" 

METRIC ENG. ~ 
L--1 3/4,,--1 

Input Range from 3 volts differential to ±40 volts maximum 

HI·POWER REGULATOR 
15 AMPS-IOO WATTS 
Input: 15 to 50 VDC 
Output: 10 to 45 VDC 
Current: 15 amp maximum 
Regulation: ± 1 % or better 
Power Dissipation: 100 Watts at +50°C. base 
Package Size: 2" x 2" x 4" 
Model VR102 Price: 1·9 units 225.00 ea. 

L-
1/2·· [ 0 0 0 [ r-- L-________ ~ 

I COM 
IN 

VRS 
1 3/4"' METRIC ENGINEERING 

IN OUT L MECHANICSBURG. PENNA 
OUT 

:-'or-_-,C,",O",M,--~;;.+ ~ 

l-!--31/2~ 

VR·2 Output setting range 
+3.2V to +12.0V 

VR·7 Output Setting range 
-3.2V to -12.0V 

Price: 1·9 units $79.50 ea. 

VR·2 Output setting range 
+12.01V to +37V 

VR·7 Output setting range 
-12.01V to -37V 

Price: 1-9 units $74.50 ea. 

PLEASE SPECIFY EXACT OUTPuT VOLTAGE 
AND INPUT VOLTAGE RANGE (IF AVAILABLE) 

VR·l Output setting range 
+3.2V to +12.0V 

VR·6 Output setting range 
-3.2V to -12.0V 

Price: 1·9 units $68.50 ea. 

VR-l Output setting range 
+12.01V to +37V 

VR·6 Output setting range 
-12.01 V to -37V 

Price: 1·9 units $63.50 ea. 

PLEASE SPECIFY EXACT OUTPUT VOLTAGE 
AND INPUT VOLTAGE RANGE (IF AVAILABLE) 

2 AMP 
MODEL 

NOS. 

VRBAP 
VRBBP 
VR8CP 
VRSDP 

4 AMP 
MODEL 

NOS. 

VR9AP 
VR9BP 
VR9CP 
VR9DP 

PRICE 
OUTPUT VOLTAGES 1·9 UNITS 

+3.9 to +12V & -3.6 to -12V 132.00 ea. 
+3.6 to +12V &. -12.01 to -37V 127.00 ea. 

+12.0lV to SlV &. -3.6 to -12V 127.00 ea. 
+12.01 to S7V & -12.01 to -37V 122.00 ea. 

PRICE 
OUTPUT VOLTAGES 1-9 UNITS 

+3.6 to +12V &. -3.6 to -12V 149.00 ea. 
+3.6 to +12V &. -12.01 to -37V 144.00 ea. 

+12.01V t037V &-3.6 to -lev 144.DO ea. 
+12.01 to 37V &. -12.01 to -37V 139.00 ea. 

Order by Model No. from 
this page. Special MOdels 
Available to drive exter· 
nal transistors for high. 
power applications. Call 
or write· for more infor
maUon. 

SEND TODAY FOR 
COMPLETE CATALOG. 

eem 11969 See YELLOW SECTION for Local Offices, Phones 2295 
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NPE'squality reed switches and reed relays 
meet industry's most demanding requirements 

REED 
SWITCHES 

SUBMINIATURE I MINIATURE I STANDARD 
DRY REED SWITCH DRY REED SWITCH DRY REED SWITCH 

692-121 692-221 694-321 

~2£~ 

IOO'dlj L f] 

Form A (SPSTNOl 
Rhodium" 
Dry inert gas 

Solderable or weldable 

100 volts D.C., 150 volts A.C. 
.5 amp 
3 amps 
15 watts 
25 volt·amperes 
100 milliohms 
300 volts 

25 to 80 ampere turns. 
approx. V2 of pull·in 
1 msec (incl. bounce) 

.1 msec 
2000 hertz 
- 55°C to + 150°C 
1012 ohms max. 
.5 picofarad 
200G max., 11 ±1 msec 
30G max. @ 0 to 1700 hertz 

20 X 106 

100 X 106 

100 X 106 

500 X 106 

Form A (SPSTNOl 
Rhodium" 
Dry inert gas 
Solderable or weldable 

100 volts D.C., 150 volts A.C. 

.5 amp 
3 amps 
15 watts 
25 volt·amperes 
100 milliohms 

300 volts 

25 to 80 ampere turns 
approx. V2 of pull-in 
1 msec (jncl. bounce) 
.1 msec 
2000 hertz 
- 55°C to + 150°C 
1012 ohms max. 
.5 picofarad 
200G max., 11 ± 1 msec 
30G max. @ 0 to 1700 hertz 

20 X 106 

100 X 106 

100 X 106 
500 X 106 

Form A (SPSTNOl 

Rhodium" 
Dry inert gas 
Solderable or weldable 

150 volts D.C., 250 volts A.C. 

1.5 amps 
6 amps 
25 watts 
40 volt-amperes 
50 milliohms 
500 volts 

40 to 100 ampere turns 
approx. V2 of pull-in 
2.5 msec (incl. bounce) 

1.0 msec 
400 hertz 
-55°C to + 155°C 
1012 ohms max. 
1.5 picofarads 
100G max., 11 ±1 msec 
30G max. @ 0 to 600 hertz 

20 X 106 

100 X 106 

100 X 106 

500 X 106 

*NPE Dry Reed Switches are also available with diffused gold contacts. Physical Characteristics, 
Contact Ratings and Operating Parameters for gold contact switches available on request. 

NPE REED SWITCHES are manufactured from 
basic quality components on automatic equip
ment in white-room·. facilities, free from dust 
and moisture to guarantee flawless contacts and 
reliable operation. Standard precision wound coils 
are available for testing ali NPE reed switches. 

NPE REED RELAYS. contain certain inherent advantages, because we 
manufacture all of the components used in these products, including 
reed switches and coils. Furthermore, NPE also fabricates other more 
sophisticated electronic equipment, such as logic cards, matrices, and 
control systems, which incorporate NPE reed relays. Thus we maintain 
complete control of the entire process of our reed relays, in addition to 
having a working knowledge of their end use. 

~PE WRITE FOR DETAILS AND DESIGN ASSISTANCE 

2296 See YELLOW SECTION for Local Offices, Phones eem/1969 
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REED 
RELAYS 

SERIES I I END (TYP.) AND SIDE VIEWS J AVAILABLE CONTACT FORMS 

812 
MINIATURE 

822 
MINIATURE 

823 
MINIATUR~ 

r*i t-12.'~ 

11]""1 . 1 
~ .I~ ~ U 

.100--1-1 l ~ I I 
(TYP.) .025 SQ. (TYP.) f--- 1,000------1 

r---*~ r--'2.0~ 

11]",,[[; J 
~.125 

.100-\-1 '--- ~ I I I I 
(TYPJ ,015 X .022 (TYP.) .IO-t-/---.900--+--4-.10 

r--------*-------j f+1 ---,.","'-.'''-.' ----il 

I 11"1 I u u u u u u u U", 'n-U -------..'U 
iT2~et- '-.025 SO (TY!,;) ----, 1-1 --- I 

lA 
2A 
3A 
4A 
5A 
6A 
lB 
2B 

lA 
2A 
3A 
4A 
IB 
2B 
lAlB 
lA2B 

lA 
2A 
3A 
4A 
lB 
2B 
lAlB 
lA2B 

lA 
2A 
3A 
4A 
5A 
6A 
lB 
2B 

lA 
2A 
3A 
4A 
5A 
6A 
SA 
IB 

lA 
2A 
3A 
4A 
5A 
6A 
SA 
IB 

lA 

lAlB 
lA2B 
lAlC(2AlB) 
2AlB 
2A2B 
3AIB 
3A2B 
4AlB 

lAlC(2AlB) 
2AlB 
lBlC(1A2B) 
lC 
2C 
3C 

lAlC(2AlB) 
2AIB 
lBlC(lA2B) 
lC 
2C 
3C 

lAlB 
lA2B 
lAlC(2AlB) 
2AlB 
3AlB 
3A2B 
4AlB 
lBlC(lA2B) 

2B 
lAlB 
lA2B 
lAlC(2AlB) 
2AIB 
2A2B 
3AlB 
3A2B 

2B 
lAlB 
lA2B 
lAlC(2AlB) 
2AIB 
2A2B 
3AIB 
3A2B 

4A2B 
IBIC(lA2B) 
lC 
2C 
3C 
4C 
lA(mag.latch) 
2A(mag.latch) 

lA(mag.latch) 
2A(mag.latch) 

lA(magoiatch) 
2A(mag.latch) 

lC 
2C 
3C 
4C 
l,A(mag.latch) 
2A(mag.latch) 

4AlB 
5A2B 
IBlC(lA2B) 
lC 
2C 
lA(mag.latch) 
2A(mag.latch) 

4AIB 
5A2B 
IBlC(lA2B) 
lC 
2C 
lA(mag.latch) 
2A(mag.latch) 

* Variable dimension depending on series and contatt configuration. (Range, 812 Series, .445 to 1.20; 822 Series, .405 to 
.780; 823 Series: .465 to .855; 824 Series: .382 to .882; 842 Series: .645 to 2.170; 843 Series: .700 to 2.216 inches.) 

CONTACT RATINGS For miniatures, see pre
ceding page reed switch part number 692-121; 
for standards see reed switch part number 
694-321. 

LIFE AND RELIABILITY For miniatures see 
preceding page reed switch part number 
692-121; for standards see reed switch part 
number 694-321. 

OPERATING 
PARAMETERS 
Temperature: 
Shock: 
Vibration: 
Insulation 

resistance: 
Capacitance: 

MINIATURE 
-55°C to +105°C 
100G max., 11± 1 msec 
30G max. @ 0 to 1700 hertz 

10" ohms max. 
.5 picofarad 

STANDARD 
-55°C to +105°C 
100G max., 11 ± 1 msec 
30G max. @ 0 to 600 hertz 

10" ohms max. 
1.5 picofarads 

NEW PRODUCT ENGINEERING, INC. A Subsidiary of Wabash Magnetics, Inc. ~'=~= 
812 Manchester Avenue, Wabash, Indiana 46992 Telephone (219) 563-2191 TWX 810-290-2722 ~PE 
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TIME DELAY RELAYS 
Time delay relays produced by E. V. NAYBOR LABORATORIES are available for both delay on operate 

and delay on release of coil power. 
The TO and TQ Series are OPERATE DELAY relays using solid state circuitry integral with 'an, 'electromagnetic 

relay. ' , , 
The TD, TDS and TLC Series are RELEASE DELAY relays and provide delay with a power-off condition. The 

TD uses an air dashpot to provide delay, the TDS makes use of a copper slug in the magnetic circuit for 
delay of flux and the TLC provides delay period by U3e of a solid state electronic-magnetic circuit. 

All time delay relays manufactured by E. V. NAYBOR LABORATORIES are available as both open and her
metically sealed (suffix H) units and can meet the most severe environmental conditions. Recycle time (except 
TDS) is less than .025 seconds on all units. 

TO - 1 Dia. x 21/2 Max. 

• 25/.H X 15/. x 10/'. 

TO, 
SPECIFICATIONS: 

TQ SERIES 
CONTACT ARRA,NGEMENT - Type TO 1, 2, 3& 4 pole, double-throw. Type TQ 

1 and 2 pole, double-throw. 
DELAY AVAILABLE - To 500 seconds. External adjustment and longer delays 

available. 
CONTACTS - Rated at 2 amps. resistive load for TO and 5 amps resistive 

load for TQ at 26.5 VDC or 115 VAC. 
COIL --,- Standard for 26.5 VDC. Other voltages available. 
TEMPERATURE, RANGE - Standard at -55 degrees C. to +85 degrees C. 
VIBRATION - 15 G. to 2,000 cycles for TO, 10 G., 10 to 55 cycles for TQ. 
SHOCK - 50 G. for 11 milliseconds for TO. Mechanical resistance for TO 

and TQ, 100 G. 
DIELECTRIC - Test at 1,000 volts RMS. 
ACCURACY"":' ±4% for TO, ±10% for TQ. 
REPEATABILITY - ±1% for TO, ±2% for TQ. 

TO SERIES 
SPECIFICATIONS: 
CONTACT ARRANGEMENT - 1, 2 and 3 pole double throw. 
DELAY AVAILABLE - Standard range - to 4 seconds' for 3 pole - to 6 seconds 

for 2 pole and to 8 seconds for single pole units. Recycle time less than .025 
seconds. 

CONTACTS - Rated at 5 amperes resistive load at 125 or 250 VAC for 100000 
operations. . ' " 

COIL - Standard coil resistance for 26,5 VDC operation, 425±10% ohms. Other 
values available to 12,000 ohms. Coil operation from .5 watt to 3 watts 
d~pe",-di'!.g l!pon C!peratin,g conditions. Also available for AC. 

TEMPERATURE RANGE - Standard at -55 degrees C. to +85 degrees C. 
VIBRATION - Ten G. from 10 to 500 cycles. 
SHOCK - Operating to 50 G. - mechanical resistance to 100 G. 
DIELECTRIC - Test 1,000 volts RMS. 
WEIGHT - 4.5 ounces • 
ACCURACY - Above 1.0 second ±20%. Below 1.0 second ±40%. 

TOS SERIES 
SPECIFICATIONS: 
CONTACT ARRANGEMENT - Single pole - double throw (TDS3H), and double 

pole - double throw (TDS6H). 
DELAY AVAILABLE - Standard range to 200 milliseconds. Under certain conditions 

to 300 milliseconds. 
CONTACTS, - Rated at 5 amperes resistive load at 125 or 250 VAC to 100,000 opera

tions. Rated at 4 amperes resistive load at 30 VDC for 50,000 operations. 
COIL _ Standard coil resistance for 26.5 VDC operation, 425 ±10% ohms. Other 

values available to 10,000 ohms. 
TEMPERATURE RANGE - Standard at -55 degrees C. to +85 degrees C. 
ALTITUDE - To 70,000 feet. WEIGHT - 5 ounces. 
DIELECTRIC - Test at 1,000 volt RMS. 
ACCURACY - ±10% at rated voltage and 25 degrees C. 

SYMBOL INDICATORS 
The F Series indicators are subminiature electromagnetic devices which 

provide highly dependable display under all environmental conditions. 
Operation is accomplished in a new magnetic circuit which surrounds a 

perrn,anent magnet rotor. Energization of a dual coil D.C. electromagnet, causes 
ro.tatlon of the permanent magnet rotor. Magnetic latching is also available, 
With reversal of polarity to return to reset position. Basic case size of this unit is 
1 x U. x .270. Mounting and indicating configuration is to customer reqUirements. 

A fault indicator is also available in a basic case size .700 x .400 x .200. 
This unit is, magnetically latched on fault signal. Resetting is accomplished ,by 
polarity reversal, or pulse fault or reset. , 

THE E., V. NAYBOR LABORATORIES, INC., "High Reliability" Electro-magnetic 
Fault Indicator involves an astute and new design which provides exceptional 
sensitivity without the use of "solid state" amplification. 

A two-coil unit, this device is basically intended to provide pulse fault and 
pulse reset indication. 

Life expectancy is high and should be considered exceeding 100 million 
operations and continuous duty in excess of 100,000 hours. Shelf life can be 
conservatively rated at a minimum of five years. 

This small-sized llnit (1.000 x .375 x .200) has basic application for use in 
"BITE" Systems. Such units have the inherent ability to sense and indicate 
faults visually and hold this indication in a magnetically latched condition. 
Reset is accomplished by lication of an equivalent pulse on the reset terminals 
of this device. Solid also available. 

2298 See YELLOW SECTION for Local Offices, Phones 
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TELEPHONE DUALITY 
SPECIFICATIONS 
Ambient Temperature Range 
O°C to + 85°C. 

Contact Resistance 't .. 

Insulation Resistance 
1000 megohms minimum. 
Dielectric Strength 
500 VAC or 750 VDC. 

50 milliohms maximum at a closed circuit current of 2 amps and 
an open circuit voltage of 6 VDC (Norloy Silver). 
Contact Rating 
.4 amp resistive at 50 VDC (Bifurcated Norloy Silver). 
Mechanical Life . 
100 million operations under normal conditions. 
Finish 
Zinc plate, chromate treated to MIL-F-14072, is used to ensure 
maximum resistance to corrosion. 
Operating Speed 
Fast operate 12 to 18 MS 
Fast release 10 to 15 MS 
Military Specifications 

Slow operate 
Slow release 

30 to 40 MS 
100 to 150 MS 

Military type versions designed to meet MIL-R-5757D. 

Pile-Up D.C. Min.Oper. Coil Res. Stock 
Form Maximum MA Dbms Number Price 
lA 70 5.3 1000 300467 $3.53 
lA 110 3.5 3500 300073 4.64 
lB 70 6.2 1000 301333 3.31 
lB 110 3.5 3500 300285 4.64 
lC 50 11.0 500 300375 4.36 
lC 70 7.5 1000 300274 3.61 
lC 120 4.0 4000 300982 4.32 
2A 70 8.5 1000 300616 3.47 
2B 70 6.3 1000 302444 3.84 
2C 50 13.5 500 301373 4.64 
2C 50 17.0 1000 300621 3.95 
2C 120 4.5 4000 300726 4.82 
3A 70 9.5 1000 301498 3.90 
3B 50 16.0 1000 301566 3.90 
3C 40 24.0 600 300661 4.83 
3C 50 19.0 1000 301572 4.89 
3C 70 12.0 2000 300242 4.82 
3C 120 6.0 3500 301627 6.59 
4A 50 14.5 500 300705 8.49 
4A 70 11.5 2000 301915 8.63 
4C 70 13.0 1000 300786 5.11 
4C 70 9.5 2000 300361 5.67 
4C 120 8.0 3000 300845 6.04 
6A 48 19.0 600 300524 5.58 
6A 50 19.0 1000 300034 5.18 
6B 48 28.0 800 301418 5.1B 
6C 70 15.0 1000 300275 6.39 
6C 85 11.5 2000 300360 6.93 
6C 120 9.0 3000 300993 7.31 
7A 50 19.0 500 301569 6.12 
8A 50 23.0 1000 301723 6.17 
8A 80 11.5 2000 301535 5.88 
9A 48 20.0 600 00525 6.86 

lOA 75 11.5 1250 301312 6.79 
12A 50 25.0 500 302208 8.57 
12A 70 16.0 1000 300277 7.00 
12A 80 13.0 2000 301048 7.53 

lA2B 70 10.5 2000 300327 4.07 
lA2C 70 11.0 2000 301041 4.92 
lA4C 90 9..1 2000 301613 5.86 
lA6C 55 20.0 1000 30085B 6..12 
lA6C 90 12.0 2000 300516 6.29 
lClO 60 10.5 1000 300657 4.38 
2A1C 4B 13.5 600 301484 4.37 
2A1C 50 14.0 1000 301146 5.48 
2A2C 50 19.0 1000 300777 5.01 
2~2C B5 8:0 2000 301253 5.46 
3A1C 80 10.0 1250 300383 5.42 
3A1C 70 12.0 2000 301037 4.97 
3A3C 50 23.0 1000 300552 5.50 
3A3C 80 11.0 2000 300257 662 
4A1C 4B 21.0 1000 302264 5.23 
5A2C 85 10.5 1000 301709 6.73 
6A1C 50 16.0 500 301986 7.10 
6A4C 50 26.0 1000 300767 7.04 
7A1C 70 14.0 1000. 300276 5.84 
7A2C 50 30.0 BOO 300089 6.60 
7A3C 80 13.0 2000 302244 7.15 
lA1B1C 65 11.5 1000 301568 5.09 
lA1B3C 65 14.0 1000 302122 6.37 
lA286C 50 22.0 1000 301893 6.86 
2A1B2C 65 12.5 1000 300752 5.60 
2A1B6C 50 23.0 1000 302141 7.B2 
3A2B3C 75 13.0 1250 301407 8.10 
3A3B1C 70 13.5 1000 3(;2452 5.69 
3A3B2C 50 22.0 1000 300520 6.43 

3X TYPE 

m,iift,Wd SECTION 4500 
3X TYPE 

Pile·Up form Operate Max. De Max. eoil Resistance list 
A B e A B e A B e A B e Part No. Price 

IA 2C 2C 10.5 14 14 48 60 60 1300 2100 2100 302912 15.30 
IA IBICID IBICID 7.8 16 16 60 60 60 2100 2100 2100 .302955 14.80 

IC lAIC lAIC 44 20 20 13 38 38 100 800 800 302884 15.50 
IC IB2C 2C 17 30 24 38 38 38 800 800 800 302966 13.70 
IC IB2C IA2C 17 30 30 38 38 38 800 800 800 302919 12.60 
IC IC IC 26 26 26 26 26 26 400 400 400 302939 12.80 
IC IAIAIB IAIB 16 30 17 38 38 38 800 800 800 302915 13.50 

10 3A 3A 14 18 18 38 48 48 800 1300 1300 302910 13.80 

2A 2A 2A 18 18 18 38 38 38 800 800 800 302950 13.00 
2A 2A 2A 13 13 13 60 60 60 2100 2100 2100 302927 13.80 
2A 2A 3A 18 18 22 38 38 38 800 800 800 302984 13.30 
2A IA2D 2C 11.5 18 15 60 60 60 2100 2100 2100 302894 14.70 
2A 3AIB 2A 18 31 18 38 38 38 800 800 800 302986 13.50 

2C 2C 2C 20 20 20 48 48 48 1300 1300 1300 302993 16.20 
2C 2C IAICID 20 20 28 48 48 38 1300 1300 800 302928 14.50 
2C 3A IBICID 21 21 22 48 48 48 1300 1300 1300 302905 1...s0 
2C IB2C ICID 21 24 14 48 48 60 1300 1300 2100 302902 15.50 

3A 4A 4A 13.5 31 31 60 38 38 2100 800 800 302947 14.50 

3B 3B 3B 8.5 8.5 8. 90 90 90 4500 4500 4500 302909 14.00 

4A 4A 4A 31 31 31 38 38 38 800 800 800 302969 14.50 
4A IA20 2AIC 30 23 23 38 48 48 800 1300 1300 302889 15.20 
4A lAIC IA2D 15.1 13.5 18 60 60 60 2100 2100 2100 302901 15.10 
4A IA3B IB2C 20 26 19 60 48 60 2100 1300 2100 302908 16.90 
4A IBIC lAIC 35 16 16 31 48 48 600 1300 1300 302936 17.30 
4A 3AIB 2A2B 31 31 31 38 38 38 800 800 800 302995 14.50 

IAIB 2AIC 20 18 22 16 38 48 48 800 1300 1300 302933 14.20 
IAIB 2AIC 2AIC 18 28 28 38 38 38 800 800 800 302959 13.90 

lAIC 4A 4A 26 24 24 41 48 48 1000 1300 1300 302971 14.30 
lAIC 3AIB IAICID 12.5 24 22 60 48 48 2100 1300 1300 302924 14.80 

lAID lAID lAID 1l.5 11.5 II. 60 60 60 2100 2100 2100 302960 14.40 

IA2B IA IA2C 13.5 7.7 23 60 60 48 2100 2100 1300 302914 14.20 

IA3B IA3B IA3B 26 26 26 48 48 48 1300 1300 1300 302888 15.30 

IA2C IA2C IA2C 23 23 23 48 48 48 1300 1300 1300 302998 15.00 
IA2C IA2C IA2C 23 18 23 48 60 48 1300 2100 1300 302913 15.10 
IA2C 3AIB lAIC 23 24 12. 48 48 60 1300 1300 2100 302938 14.70 
IA2C IA2C IAICID 22 22 22 48 48 48 1300 1300 1300 302962 15.10 

IA20 IAIBIC 2A2B 22 20 24 48 48 48 1300 1300 1300 302947 14.50 

IB2C 2C IC 23 20 II 48 48 60 1300 1300 2100 302970 15.20 
IB2C IB2C IB2C 18 18 18 60 60 60 2100 2100 2100 302976 15.30 

2AIB 2AIC lAIC 14 28 12. 60 38 60 2100 800 2100 302990 14.60 

2AIC 2AIC 2AIC 28 28 28 38 38 38 BOO 800 800 302958 14.30 
2AIC 2AIC 2AIC 18 18 18 60 60 60 2100 2100 2100 302903 17.10 
2AIC IAIBIC 2AIC 17 16 17 60 60 60 2100 2100 2100 302965 15.10 

2AID IC IA 30 24 14. 31 26 31 600 400 600 302934 13.40 

2A2B 2C 2C 41 21 21 31 48 48 600 1300 1300 302896 14.10 
2A2B 2C 2C 24 18 18 48 48 48 1300 1300 1300 302968 14.50 
2A2B 2C 4A 24 18 24 48 48 48 1300 1300 1300 302949 14.80 
2A2B 4A 4A 20 20 20 60 60 60 2100 2100 2100 302892 15.20 
2A2B 2C IAIBIC 25 19 17 48 48 60 1300 1300 2100 302899 15.60 

2BIC IAIC!D 2C 32 22 20 38 48 48 800 1300 1300 302973 14.60 

3AIB 4A 2C 25 25 15.5 48 48 60 1300 1300 2100 302890 14.80 
3AIB IA2C IA2C 24 22 22 48 48 48 1300 1300 1300 302961 15.00 
3AIB IB2C IB2C 31 18 18 38 60 60 800 2100 2100 302994 15.00 
3AIB 3AIB 3AIB 31 31 31 38 38 38 800 800 800 302954 14.50 
3AIB 2A2B IAIBIC 30 30 21 38 38 48 800 800 1300 302897 14.60 

IAIBIC IA2B 2A 17 18 19 60 48 40 2100 1300 950 302886 14.10 
IAIBIC IA2C 2A2B 35 40 41 31 31 26 600 600 400 302895 13.90 
IAIBIC IA3B IB2C 20 32 18 48 38 60 1300 800 2100 302996 14.90 

IAICID IAICID 3AIB 22 22 24 48 48 48 1300 1300 1300 302920 15.20 
IAICID IAICID IAICID 22 22 22 48 48 48 1300 1300 1300 302978 15.20 

TYPE 10,000 part number- 308004 relay ..• Iist price $4.28 
The 10,000 series relay is completely de
pendable for critical switching and control .... II! , .,. . .. ~. circuit applications where maximum re-

~ !!..- liability, long life and high efficiency are 
prime factors. Occupying only one cubic 
:nch of volume, the 10,000 type relay also 

offers the optimum utilization of space coupled with ease of 
mounting. This relay is used in all relay telephone switching sys
tems manufactured by North with minimum maintenance. Un
varying long life fit thiS relay for intricate counting, memorizin~, 
sequencing, switching, controlling and many other various appli
cations in industry where fail and safe performance is essential. 

o fiVlfiilfiiJ'fjiI(1.JJ /i!!!!n /i!!!!fiiI'fjiIfi!iJ!11ii1 Electro.n~tics Divis.ion/Ga.li.o.n, Ohio 44833/419-468-8100 Q /IU/I;/,/triJ /J trrJ /S/l;;,/S/J;:1 /J triJ/J/J;:1 A subSidiary of United Utilities, Incorporated 
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SECTION 4500 'miijlm. 
S H MIT E has the answer in general purpose, 

latching and solid state relays 
GPR GENERAL PURPOSE RELAYS -Includes Indicator, Plate, Thyratron & L!tching Versions in Unenclosed & Enclosed Types 

....... tJnend".od 
(GPRI3'DT 

Simple, rugged, low cost relays handling 
substantial power for small size. Uncompl i- ~;:~~~~~: •• ;. fnd".ed 1o. ,,,cbt 

Endo •• d Plug_S"se(GPRTP) 

cated design provides unusual flexibility for (GPRTT) tn'g. IGPRTS~ 
I &2pol.A=2~.,Ocl .. lpru!l 
lpol.A=2~,.11.Pinpru!< 

making and changing connections and mounting. Stock includes relays in versatile 
enclosures, some with indicator light, also plate, thyratron and latching versions. 
Wide commercial and industrial use where economy and versatility ",e important. BASIC 
(Unenclosed) RELAY: All connections terminate on barrier-type terminal panel on com
bination solder-quick-connect (push-on) lugs which accept AMP 110 female connectors. 
ENCLOSED RELAYS (GPHTA-, GPRTT-, GPRTS-, GPRTP-). Four types of clear plastic 
enclosures as follows: 

Contact Ratings: Two ratings - fine silver contacts,S amps at 115 VAC or 32 VOC; 
silver-cadmium contacts, 10 amps. 

Insulation: Tested at 1500 VAC. 
Coil Wattage: 1.4 watts DC operation;; 1.6 watts (2.0 volt-amps) AC except 2.4 
watts (3.70 volt-amps) for 4-pole AC and AC latching relays. 

"GPRTA" - ("Terminals-Above-Chassis" t~pe). 
"GPRTT" - ("Terminals-Through-Chassis"type). 
"GPRTS" - type ("Terminals for Socket .Use") for plug-in mounting in Ohmite 

socket "SOGPR". 
"GPRTP" - ("Plug Base" type). 

Latching Relay: Consists of two GPR relays with armatures linked so that the n.O. 
contacts of one are mechanically latched in closed position when, and after, this 
relay is energized. When 2nd relay is energized, first relay restores and latches 
2nd. Permits switching of twice the number of circuits and holding without coil 
current. Unenclosed type "GPRLE". Enclosed type "GPRLETP" in clear plastic 
case with Jones plug P-324-SB fitting S-324-AB socket. 

DO SERIES ALL PURPOSE RELAYS 
MODEL DO RELAY AC or DC OPERATION 

Ideal for mobile equipment applications 
where severe shock and vibration are 
encountered. Coil drain: 3-watts ~C, 6 
watts 60 cycle AC. Contact ratings: 10 
amps. at 115 v. AC; 32 volt DC resis
tive load. Insulation tested at 1500 v. 
AC. Size, (4 pole) 2'10 x 2)f, x l')f,"; 
(3 pole) 2'10 x W. X 1')f.". 

HermetiC Enclosures Hermetic Enclosures 
wilh 8 Terminaals wilh OClal Plugs 

DOSHX-39T, 115VDC DOSHPX-46T, 115VOC 
DOSHX-4DT,115VAC OOSHPX-47T,115VAC 

Hermeticall, Sealed non-removable enclosures, filled 
with dry nitrogen, are also available to plovide pro
lection under adverse ambient conditions. DOS relays 
with 115 volt AC or DC coils are provided in these 
enclosures with either octal plug (DOSHPX-) or solder
terminal (DOSHX-) connectors as illustarted. Weights: 
8 oz. each approx. 

LATCHING RELAYS 
GPRM Magnetic Latching Relay 
The new Series GPRM 
magnetic latching relays Small Size 
have no mechanical latch- Long Life 
ing levers. Unlike conven- Reliability 
tional latching arrange- Positive Action 

MODEL DOS PLUG-IN & ENCL. TYPES 
Model ~OS, OPDT relay 
with standard octal plug 
base, unenclosed or en
closed types. Enclosed 
dust-proof type has drawn 

~:~~~~~~ns, cO::6iusp: .. r~i DOSPX-lT DOSEPX-5T 
plug: DOSPX-lT - 1'/. x 2 X I'X/'; DOSEPX-5T-
2'1. x 2'12 X 21/s". Contacts - 15 amps. 

MODEL. BOSY RELAY 
FOR PLATE CIRCUIT OPERATION 
The high operating sensitivity makes 
the DOSY relay adaptable to a wide 
range of electronic control circuits, 
such as plate circuit controls, etc. 

The insulation is of high grade, 
molded phenolic material. At 115 v. 
AC or 32 v. DC, resistive load. Model OOSY relay has 
a contact rating of 15 amperes. 

There are two DPOT types, one having 10,000 ohms 
coil resistance (maximum pull-in current of 8 mao 
DC); the other having 5,000 ohms coil resistance. 
Dimensions are same as for Model DOS next column. 

MODEL DO LATCHING RELAY (DOLEX) 
Consists of Model DO 
relay and a "reset 
magnet" with both 
armatures mechani
cally latched so that 
the normally open 
contacts of the relay 
remain closed when 
the rel-ay energizing 
voltage is removed. 
The relay releases to 

MODEL DOS RELAY 
AC or DC OPERATION 

Qual ity, general-purpose relays orig
inally designed to meet ligorous air
craft specs. Extremely compact yel 
rugged. Coil drain: 2.5 watts ~C, 3 
watts at 60 cycles AC. ontact ratings: 
DP, 15 amps. at 115 V. AC or 32 V. 
DC resistjve load; SP, 25 amps. 
Molded phenolic insulation; tested at 
1500 V. AC. 17/. x We x 1'%.". 

DO RELAYS IN HERMETIC ENCLOSURES 

DOHPX-16T,3PDT, DOHX-22T, 3PDT 
11 Prongs 14 Terminals 

OOHPX-15T,4POT, DOHX-23T, 4PDT 
20 Prongs 14 Terminals 

Stock DO relays with 115 volt coil in hermetically 
sealed metal enclosures, filled with dry nitrogen. Both 
3 and 4-pole DO relays are suppl ied in these enclo
sures with plug (OOHPX-) or solder terminal (OOHX-) 
connectors as illustlated. Weights: 3-pole hermetic 
relay approx. 14 oz.; 4-pole approx. 15 oz. 

MODEL DOS LATCHING RELAY (DOSLEX-1TJ 

Consists of Model DOS' 
relay and a "reset mag
net" with both arma
tures mechanically 
latched so that the nor-, 
mally open contacts of 
the relay remain closed 
when the relay energiz

ments, magnetic latching Low Power Consumption 
relays do not have criti- Economical Price 
cal lever adjustments 
whic~ limit mechanical life and are less susceplible to shock 
and vibration. 

normal position when the resel coil is pulsed. 
Permits "holding" of circuits without continu
ous coil current. Coils of stock units (both 
relays and reset coils) are 115VAC. Available 
with 3 or 4-pole relays. Weights: 3-pole - 16.5 
oz.; 4-pole -17 oz. 

ing voltage is removed. The relay lei eases to 
normal position when the reset coil is pulsed. 
Permits "holding" of circuits without continu
ous coil current. Coils of stock uriits (both 
relay and reset magnet) are 115VAC. Weight: 
14.2 oz. 

SOLID STATE TIME DELAY RELAYS 
INTERNAL OR EXTERNAL RELAY 
Ohmite Time Delay Relays consist of a solid state 
timing network and an electromechanical relay which 
is energized by the timing network. For the "Delay 
on Operate" type of relay, the electro-mechanical relay 

. "'i-I!£ ~~~W~~k S~r~!~d b~n e~~~r~:lm~O ~~.clf~~r~nt~~n~~e e~~~tir~~ 
.. mechanical relay has DPDT contacts rated at 10 W amperes. Where an external relay is requlled, Ohmlte 

GPR, DOS or DO relays can be used. 

e . DELAY AND DELAY ADJUSTMENTS 
:;...;.-, Variable - The Vallable Ohmlte Time Delay Relay L ...... .,."II\1IIJIIIf7!r"" J offers three vallable langes: 

~' ' " 0.1 to 10 seconds 
1 0.6 to 60 seconds 

'i" "z 1.8 to 180 seconds 

~ 
Fixed Maximum and Remote - Is supplied with a 
f~ctory set time delay. However, incorporates pro
visions for connecting an external resistor to reduce 
time delay from the max. A variable resistance may 
be used to adjust the delay from nearly the max. to 
the min. 
Operating Voltage Ratings: 

AC: 24, 115 DC: 24, 48, 110 
Contacts and Rating of Internal Relay: DPDT, 10 
amperes at 115 VA, 32VDC resistive. 

WRITE FOR COMPLETE INFORMATION ON ALL DHMITE RELAYS. 

MODEL SSA SOLID STATE RELAYS NEW 
• No Moving Parts - No Contact Bounce or Wear 
• Extraordinary Life, Reliability, Sensitivit" Speed 
• Universal uCoil" 
• Switches up to 10 amps at 40·C (on metal panel) 
• TranSient Protected - No False Actuation 
Model SSA relays are completely solid state. No moving 
parts and are not subject to the difficulties as with electro
mechanical relays. Excellent performance under severe 
shock and vibration. 

Provide the ultimate in reliability, long life and trouble 
iree service. They can replace electromechanical relays in 
critical applications where exceptional life and reliability 
are paramount or where reduction· of maintenance is 
desired. 

The Model SSA relay, a completely solid state device, 
is a true relay in the functional sense since its input 
("coil") is completely isolated from its swilching ("con
tact") elements. In the case of two-pole relays, one pole 
is isolated from the other. 
WIDE RANGE CAPABILITY 
Universal "Coil" Input, High Sensitivity 
Universal "Coil" Input: Broad capability due to the uni
versal input. Accepts a wide range of both AC and DC 
voltages to high frequencies: 

AC - 3 to 140 volts, (to 25,000 cps) and 
DC - 3 to 200 volts 

High Sensitivity: Model SSA relays will operate on as little 
as 6 milliwatts. Capable of operating directly from inte
grated circuits (IC's) and serve as ideal interface between 
linear or digital systems and power circuits. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company. 3635 HOWARD STREET, SKOKIE, ILLINOIS 60076 • PHONE (312) 675-2600 • TWX 910·223·0805 

2300 See YELLOW SECTION for Local Offices, Phones eem/1969 



Since 1881 
PROVEN QUALITY 

Relay 
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Products 

TELEPHONE TYPE and GENERAL PURPOSE RELAYS 

REC/RED SERIES (Equivalent to WECO MA/MB Types) MUlti-contact 
- Small DC Relays - 4 or 6 Form C Twin Silver Palladium alloy with 
gold overlay contacts. Printed Circuit Board or Plug-in Mounting -
Clear plastic dust cover. Life 100 million operations. 

REE SERIES (4 PDT AC or DC General Purpose Plug-in Type) Gold
flashed silver contacts. Rated: 3 AMPS. @ 30V DC or 120V AC re
sistive. Solder terminals - W/mating socket available with PC or 
solder terminals. Life 50 million operations. 

MRD/ MTR/URD SERIES (Reed Contact Types) No adjustment or 
maintenance problem, high efficiency, extremely long life, and high 
speed switching operation. 

WA, WG, WJ, WK, WM SERIES (High Reliability Wire Spring Types) 
up to 30 Form C Twin Palladium Alloy Light Duty Contact Springs, 
very efficient rei iable operation. Life up to one bi Ilion operations. 

00 SERIES (Rotary Type Stepping Switches) Compact - Lightweight 
- Low Power Consumption - Varied Applications. Equipped with 
mUlti-level contacts and wipers for automatic selection and counting 
mechanisms. Life up to 2 million or more operations. 

ALSO AVAILABLE - Power, Latching, Frequency, Coaxial, Flat Type, Mercury Relays and Cross-Bar Switches, 
plus many other telephone components. 

WRITE FOR DETAILED INFORMATION AND PRICES: 

''''''''''''''' "",/" '" ATTENTION: TELEPHONE COMPONENTS SALES DIVISION 

<'",: OKI'E'tECTRONICS OF AMERICA INC. 

TWX: 510-955-9837 

eem /1969 

THE OKI BUILDING, 500/506 S.E. 24th STREET 
FORT LAUDERDALE, FLORIDA 33316 

See YELLOW SECTION for Local Offices, Phones 

AREA CODE - 305 
TEL. 523-7202 

523-6571 

2301 



SECTION 4500 M"ldlffld 

PARELCO, INC. 
26181 AVENIDA AEROPUORTO, SAN JUAN CAPISTRANO, CALIFORNIA 92675 
PHONE: 714 - 493-4507 '. TWX: 910-596-1412 

MODEL R40 SLiMLlNE® DC OPERATED RELAY 
THE PARELCO SLlMLlNE FOUR POLE RELAY OFFERS YOU THE BENEFITS OF: 
• Flat Slimline package for printed circuit board use. Allows .6" board mounting centers. 

• A variety of contacts for loads from true dry circuit to 10 amps. 
• Wide range of coil voltages - 3.0 VDC for IC applications to 115.0 VDC . 

. 590MA~ 
~ 

SCHEMATIC 

~JJo 
~tJJ 

15 12 
NOTE: POSITIONS 4, 5, 6, 13, 14, 15 ARE 

VACANT FOR 2 POLE UNITS 

PRINTED CIRCUIT LAYOUT 

~TIT 
.,.,004 

,040-.000 DIA 

HOLES, TYP. 

000 ~ 000--- . 

. .
' .. ~;.' r--: Ii.:! THIS HO(. . ~ REQ'O. FOR . 

TYPE E 3 

~h-= ONLY 
.100 . . 1.300-----.1 

.200 

o RELAY TERMINAL CONFIGURATIONS 
l ,165 

htb 
~ .040 

El E2 

f 
~'--------.JI 
/'~.o .ol'6 -L~'O'6 

THE TERMINAL TYPES SHOWN ALLOW FOUR MOUNTINGS: 
Mounted flat on a PC board using a right angle socket. (Socket information on page four.) 
Mounted flat on a PC board without socket. 
Vertically mounted on a PC board using a socket. 
Vertically mounted on a PC board without socket. 
Chassis mounted with direct solder connections or socket optional. 

2302 See YELLOW SECTION for Local Offices, Phones 
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~ CONTACT DATA 

2 Form C 

2 Form C 

4 Form C 

2 Form C 

U 4 Form C 

~ 
2 Form C 

4 Form C 

U 
2 Form C 

4 Form C 

e OPERATING 
CHARACTERISTICS 

STANDARD VOLTAGE ADJUSTMENT 

VDC at 25° C 

Nominal Coil Pull in Voltage Maximum 
Voltage (Maximum) Continuous 

3.0 2.25 4.5 

6.0 4.5 9.0 

12.0 9.0 18.0 

24.0 18.0 36.0 

48.0 36.0 72.0 

72.0 54.0 108.0 

115.0 86.0 172.0 

i4§.iiij,md SECTION 4500 

RESISTIVE LOAD RATING 
@ 28.0 VDC DR 115.0 VAC 

ll§ 

II~ 

§ 

II 

~ 

Typical 

Maximum 

Minimum 

Typical 

Maximum 

Minimum 

Typical 

Maximum 

Minimum 

Typical 

Maximum 

Minimum 

Typical 

Maximum 

Minimum 

TO SELECT YOUR SLIM LINE: 

1. Choose your required terminals. 

2. Select the correct contacts. 

3. Specify the proper coil value. 

PART NUMBER EXAMPLE: 

10 Amps 

15 Amps 

.200 Amps 

5 Amps 

7.5 Amps 

.200 Amps r 

2.0 Amps 

3.0 Amps 

0.01 Amps 

100 Milliamps 

2.0 Amps 

1.0 Milliamps 

500 Microa 

250 Milliamps 

Dry Circuit 

Slimline Model R40-E1-L4-V800 

1. Plug-in Terminals 

2. Dry Circuit Crossbar 
Type Contact 4 Form C 

3. Coil Value - 700 
for 24 VDC Nominal 

Special coil values and contact arrangements are 
available. Call PARELCO application engineering. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2303 



SECTION 4500 14§4ij,ftld 
GENERAL SPECIFICATIONS 
CONTACT AND LIFE DATA: ENVIRONMENTAL· CHARACTERISTICS 
Actuator Displacement (V. Adj-l ..................................................... 040 min. Operating Temperature Range .... -55 to +7? degree C (..:...67 to+162°Fl 
Overtravel (V. Adj-l ............................................. : ........................... 010 min. Vibration .................. 0.06/1 DA, 5-55 Hz Operating with no contact chatter 
Contact Material .......... Codes W, X - Silver cadmium oxide, gold bonded Shock ....................................................... .15 g operating, 30 g mechanical 

Codes V, Z - Fine silver, gold bonded 
Code L - Gold-platinum-silver alloy 

WEIGHT .................................. 25 to 30 grams, depending on configuration 

Life, Mechanical ...................................................... 100,000,000 operations TYPICAL LIFE EXPECTANCY FOR SWITCHING RESISTICE LOADS AT 25° C 
Life, Electrical ....................................................... : .................. , ..... See table 
Contact Resistance ......................... , .......... 50 milliohms maximum initially· 

200 milliohms maximum after life 

Current Voltage Contacts Life (Operations) 

10.0 Amp 115 vac, 60 Hz W 2x 105 

COIL DATA 10.0 Amp 28 vdc W 4 x 105 

Max. coil dissipation at 25° C ...................................................... 1.6 watts 5.0 Amp 115 vac, 60 Hz X 2 X 105 

Coil temperature rise ............................................................ 28° C per watt 
'Maximum coil temperature .................................................. 105° C (221 0 Fl 

5.0 Amp 28 vdc X 6 x 105 

2.0 Amp 28 vdc V,Z 1.5 x 106 

OPERATING AND ELECTRICAL DATA 
Drop out ................................. .10% minimum of pull-in voltage or current 
Dielectric strength .... 1000 vrms; 500 vrms across Z & L code contact gaps 

2.0 Amp 28 vdc V,Z 6 x 105 

1.0 Amp 28 vdc V,Z 12 x 106 

Insulation Resistance ............... .10,000 megohms at 25° C and 50% R.H. 100 rna 28 vdc V,Z 12 x 106 

Typical capacitance .................... Contact·contact .................. 3picofarads 50 rna 6 vdc Z 5 x 107 

Coil-frame .......................... 30 picofarads 
Coil·contacts ...................... 5 picofarads 10 ua 10 mv L 5 x 107 

'k- TYPICAL OPERATE TIME 

,Jv~ 
'< ~ 

0 

o I I 
KX~Y~I!":';~~~LI~~~!~~C~ ~ ~RCE'DlSPLACEMENT CURVE 

o (R40 MOTOR AS~EIr.4BLY; MEiSURED 

Ih AT ACTUATOR) 

o . _~ '-...... ..,,-400 MW COIL POWER 

0 

'< 'i-----. J " 
V5 t-:::~~NO 

, 
~ 

" 
~3 2.0 2.5 

MULTIPLE Of PULLI~ VOLTAGE OIICURR(rH 

lJ3 ~ 2.0 2.5 
NULTlf'LE OF PULL IN VOLT,I,GE OR CURRENT 

0 

~o MW COIL POWER J-'i' I I [" ----'-t---- 00 100 50011( 
COIL RE;SlSTANCE (OHMS) 

DISPLACEMENT (INCHES •. 001) 

MODEL R40 SOCKET DETAILS R 40-S420 PIC TERMINAL SOCKET 
R 40-S430 SOLDER LUG TERMINAL SOCKET 

R40-S410 FLAT PIC TERMINAL SOCKET 

PIC LAYOUT (BOTTOM VIEW) 
FOR STRAIGHT FOR FLAT 
PIC SOCKET PIC SOCKET 
R40-S420 R40-S410 

'" 

11 
Xx 
«« 
::;; ::;; 
00 
000 

!! 

~~~ 
--!.590MAX I--- 1.200 MAX 

SOCKET PART NUMBERS 
Flat-pC Terminals - Use R40-P33 Retainer 
Vertical-PC Terminals - Use R40-P33 Retainer 

MAX 

() 

0: 

SPRING CLIP R40-P34 
FOR CHASSIS MOUNTING 
CHASSIS CUTOUT' 

1.325 :.:gI60 x.430::~0 
CHASSIS THICKNESS 
.070 MAX. 

R40-S410 
R40-S420 
R40-S430 Solder Lug Terminals - Use R40-P33 Retainer and R40-P34 Mounting Clip. 

PARELCO, INC. 
26181 Avenida Aeropuorto, San Juan Capistrano, California 92675 
Phone: (714) 493-4507 TWX: 910·596-1412 

RELAY 

x 
« 
::;; 
o 
o 
~ 

l!) 
:> 
...J 
a: 
w 
9 
o r---- 1.520 MAX "1 Vl 

[1= =:- -:= =Il~ 

ENGINEERiNG REPRESENTATIVES AND STOCKING POiNTS IN MAJOR INDUSTRIAL CENTERS 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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O SELECT TYPE OF 
. RELAY TERMINALS 

AND MOUNTING ' 

PARELCO, INC. 
SERIES R10 DC-OPERATED RELAYS 
A CUSTOM TAILORED MODEL 
FOR EVERY APPLICATION 

e DESIGNATE RATINGS 
AND NUMBER OF 
CONTACTS 

with Transparent Enclosure W 2 2 Form C .~ 2 2 Form C 

Rl0-E 

2 

3 

Solder terminals, 
stud or plug·in 
mounting 

Printed circuit 
terminals, 
no stud mounting 

Solder terminals, 
2 top mounting 
holes 

10 
amp. 

X 
5 

amp. 

M 
* 

4 4 form C 

2 2 Fo.rm C 

4 4 Form C 

6 6 Form C 

8 8 Form C 

2 2 Form C 

4 4 Form C 

6 6 Form C 

8 8 Form C 

.= Y 4 4 Form C 
g- 2 6 6 Form C amp. 

8 8 Form C 

'~ 
S= 

2 2 Form C 

Z 4 4 Form C . 6 6 Form C 

8 8 Form C 

~ g-

2 2 Form C 

L 4 4 Form C 

t 6 6 Form C 

8 8 Form C 

~. o ~ 
8 

.~ D . 
-e-=' 

' g;:-

~ ~~ 
~2 

• 5 Amp (BIfurcated) • Low Level (BIfurcated) t Dry C,rcu,t (Cross Bar) e SPECIFY 
ADJUSTMENT AND 
COIL RESISTANCE 

2.2w 
Coil 
Disp. 

Max. 
Continuous 

2.2w 
Coil 

Disp. 

O ADD 
• MATCHING 

SOCKET 

S I I R I PARELCO regularly manufactures a wide variety of special relays, custom desij!ned to meet individual pec a e ays circuit requirements. Our Engineering dep)!lrtment, experienced in circuit analysIs, will gladly' assist you 
in specifying your relay. Coil impedance and relay sensitivity can be varied over wide limIts. Unusual 

contact configurations, such as Form BI D, etc., are available. Relays with mixed contact current ratin/ils are easily made. There is no charge for 
the required engineering or for a samp e relay meeting your specifications. Just let us know your requIrements. 

2306 See YELLOW SECTION for Local Offices, Phones eem/1969 
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, 

EXAMPLE: 
Rl0-El 

PARELCO, INC. 
26181 AVENIDA AEROPUORTO, SAN JUAN CAPISTRANO, CALIFORNIA 92675 
PHONE: 714·493·4507 • TWX: 910-596·1412 

TO SELECT YOUR PARELCO R10 RELAY 
1. Decide on type of terminal and mounting. 
2. Select rating and number of contacts. 
3. Choose the proper coil resistance. 
4. Pick the mating socket (from back of this page). 
5. Order from Parelco representative (see back cover for name and location). 

Y-4 V-700 Al0-2 SOCKET 
RIO Type Relay with 
Transparent Enclosure, 
Solder Terminals and 
Mounting Stud 

4 Form C 
Contacts 
Rated at 
2 amps 

700 ohm 
Coil for 
24v Operation 

Chassis Mount Socket 
For A Four Form C 
Relay 

GENERAL SPECIFICATIONS 
CONTACT AND LIFE DATA: 
Actuator Displacement (V. Adj.l ..................................................... 045 min. 
Overtravel (V. Adj.) ......................................................................... 012 min. 
Contact Material ...... Codes W, M, X - Silver cadmium oxide, gold bonded 

Codes V, Z - Fine silver, gold bonded 
Code L - Gold·platinum·silver alloy 

Life, Mechanical ...................................................... 100,000,000 operations 
Life, Electrical .................................................................... See table below 

TYPICAL LIFE EXPECTANCY FOR SWITCHING RESISTIVE LOADS AT 25° C 
Life 

Current Voltage Contacts Adjustment (Operations) 
10.0 Amp 115 vac, 60 Hz W V 2 X 105 

10.0 Amp 28 vdc W V 4 X 105 

5.0 Amp 115 vac, 60 Hz X, M V 2 X 105 

5.0 Amp 28 vdc X, M V 6 X 105 

2.0 Amp 28 vdc V,Z V 1.5 X 106 

2.0 Amp 28 vdc V, Z S, J 6 X 105 

1.0 Amp 28 vdc V, Z V, S, J 12 X 106 

100 ma 28 vdc, 115 vac V, Z V, S, J 1 X 108 

50 ma 6 vdc Z V, S, J 5 X 107 

SERIES Rl0 RELAY DIMENSIONS 
r-1.I87MAX.~ 

B A 

3'48NC'2A} 

NIB .091DIA. x.020 TYPE E I 
HIGH 

A: SCHEMATIC STAMPED ON THIS SIDE 
B: PART NO. STAMPED ON THIS SIDE 

--.l. TOLERANCES±.OIO 

4POLE.562±.020 .. 

TYPE E3 
2 HOLES,3'48NC'2B 
REQU'D. SCREW 
LENGTH: .120 MAX. 

.080MIN. 

10 ua 10 mv L V,S, J 5 X 107 
.. Contact Resistance .................................... 50 milliohms maximum initially 

D 2POLE.343±.020 ~2:;j1~0_~::::::::, 
.281 6POLE.781 ± .020 33;2r:0:=!=!:t==ij=,-l~~ L SPOLEI.000±.020 ':1 

-r 200 mi lIiohms maximum after life 
Contact Bounce ........ 2.0 milliseconds maximum, N.D. contacts at operate 

3.5 milliseconds maximum, N.C. contacts at release 
COIL DATA 
Max. coil dissipation at 25° C ........................................................ 2.2 watts 
Coil temperature rise ............................................................ 26° C per watt 
Maximum coil temperature .................................................. 105° C (221 ° F) 

OPERATING AND ELECTRICAL DATA 
Drop out ................................... .10% minimum of pull·in voltage or current 

for standard adjustments 
Dielectric strength .... 1000 vrms; 500 vrms across Z & L code contact· gaps 
Insulation Resistance ................. .10,000megohms at 25° C and 50% R.H. 
Typical capacitance .................... Contact·contact .................. 2 picofarads 

Coil·frame .......................... 30 picofarads 
Coil·contacts ...................... 2 picofarads 

ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature Range .... -55 to +72 degree C (-67 to+162°F) 
Vibration .................................................... 0.06/1 DA, 5·55 Hz 8 g, 55·110 Hz 

Operating with no contact chatter 
Shock ..................................................... ~ ... .15 g operating, 30 g mechanical 

WEIGHT ........................ ; ........... 22 to 40 grams, depending on configuration 

0 
-J~ ';I" TYPICAL OPERATE TIME 

0y~ 
.- .~-t~ 

',,< R~ 0 
~ W0? , 

2..0 2.~ 2.0 2.5 
MULTIPLE Of PULL IN VOLTAGE OR CURRENT MULTIPLE OF PULL IN VOLTAGE OR CURRENT 

2HOLES .110 .400 .550 

.l09DIA±:'6Illi ~ 
.0 56 ~:ggg ------"'" 
DIA HOLES .450 .354 

SUGGESTED PANEL LAYOUT 
FOR RELAY AND SOCKET 

PIC BOARD PATTERN 
TYPE E2 

28 15 16 

O-y ~~ 
~~ 
25 12 13 

0-. h~ 
~~ 
22 9 10 

O-y ~...-<? 
~~ 
19 6 7 

0-. ~..-<; 
~~ 

WIRING DIAGRAMS 

22 12. 13 

0-. hr? 
~Lg 
~ 9 10 

~~ 
16 6 7 

0-. ~~ 
~~ 

16 9 10 

O-y ~~ 
~~ 
13 6 7 

try ~~ 
g..rl..g ~ 

10 6 7 

w~ 
~ 64 30 6- 16 

8 POLE 6 POLE 4 POLE ZPOLE 
, 

0 '" TYPICAL COIL INDUCTANCE r---- (AT ZERO COIL CURRENT) 
V 

" W 10 

'0 2. t--~~=:~;~~ED 
05 ..1 
o,~ 

10 !lO 100 "" . ::iK 101( "" COIL RESISTANCE (OHMS) 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2307 
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PARELCO.SOCKET DETAILS 
RETAINING' 
METHODS 

WIRE RETAINER 

"·ClL£.,,, 
'POut.911 

MlAYIfN'nISTUD8 
O_N8IPRI.O 

SOCKET PART NUMBERS 
Socket PIN No. of Pales Terminal Grounding Provo Retainer 

STRAP RETAINER 
(for P / C Sockets Only) 

AlO-1 2 Solder Strip Wire 
-2 4 Solder S.trip Wire 
-3 6 Solder' Strip Wire 
-11 8 Solder Strip Wire 
-10 2 Solder Strip None 
-20 4 Solder Strip None 
-30 6 Solder Strip None 
-110 8 Solder Strip None GROUNDING 

METHODS 1!lJllllun. 

IIIHII! llil , 

, II U IUUlIl 

Al1-1 2 PIC Strip Wire 

GROUNDING STRIP (Pre
Installed) Mounting Stud 
of- Relay Contacts 
Grounding Strip
Grounding Strip Ground· 

. ed with Screw or Rivet 
Thrdugh Hole. 

GROUNDING TERMINAL 
(Pre·lnstalled - PIC 
Sockets Onl,) Mounting 
Stud of Relay Contacts 
Ground Terminal. 

NO GROUNDING 
PROVISION 

~lU!lU 

ilIUm . 
II UII!I .. ~ 

IIIUlll ~ 

11111111 .. . ~ 

1111 nil 
RETAINER PART NUMBERS 

.P28-1 Wire Retainer, 2 Pole 
P28·2 Wire Retainer, 4 Pole 
P28-3 Wire Retainer, 6 Pole 
P28-4 Wire RetaIner, 8 Pole 
P49 Strap Retainer (2, 4, 6 & 8 Poles) 

-2 4 PIC Strip Wire 
-3 6 PIC Strip Wire 
-11 8 PIC Strip Wire 
-4 2 PIC None Wire 
-5 4 PIC None Wire 
-6 6 PIC None Wire 
-12 8 PIC None Wire 
-7 2 PIC Terminal Wire 
-8 4 PIC Terminal Wire 
-9 6 PIC Terminal Wire 
-13 8 PIC Terminal Wire 
-10 2 PIC Strip None 
-20 4 PIC Strip None 
-30 6 PIC Strip - None 
-110 8 PIC Strip None 
-40 2 PIC None None 
-50 4 PIC None None 
-60 6 PIC None None 
-120 8 PIC None None 

-70 2 PIC Terminal None 

-80 4 PIC Terminal None 
-90 6 PIC Terminal None 

-130 8 PIC Terminal None 

PARELCD, INC. REPRESENTATIVES LIST 
9 PENZER ASSOCIATES, 11LOWRY DIETRICH CO. 

INC. 90 Clairton Blvd. 
18 FRANKLIN SALES CO. 

2149 So. Clermont St. 
Denver. Colo. 80222 

1 BURT ANDERSON" 
ASSOCIATES 

5969 N. Elston 
Chicago. Ill. 60646 
(312) 774·8989 

2 M. A.STO.~AROFF co. 
4622 W. Slauson Ave. 
Los Angeles. Calit. 90043 
(213) 295·7781 

3 JAMES S. HEATON CO. 
3695 Haven Ave. 
P.O. Box 2087) 
Menlo Park. Callf. 94025 
(415) 389-4671 . 

4 ROBERT W. MARSHALL 
CO. 

6106 Excelsior Ave. 
Minneapolis, Minn. 55416 
(612) 929·0457 

5 W. BEN WIMBERLY CO. 
532 S. Ft. Harrison 
Clearwater, Fla. 37516 
(813) 446·7072 

W. BEN WIMBERLY CO. 
500 S. Osceola St. 
Orlando. Fla. 32801 
(305) 425-3083 

5600. West 95tb St. Pittsburgh. Penn. 15286 
P.O. Box 6264 (412) 892.2992 
Overland Park. Kans. 66201 
(913) 381·0004 12 KURT W. SCHMIDT" 

PENZER ASSOCIATES. 14~9S~~!:.·reux Dr. 
40AN;r.lOkS Lane Dayton. Ohio 45419 
Hazelwood. Mo. 63042 (513) 293·6652 
(314) 731·4334 i>~~!s&oo;~::~t~~~l::sg~P' 

(303) 757-1371 
(303) 757-0734 

19 T'~~N%G~~~E~~~i:. 
21010 Center Ridge Rd. 
Cleveland, Ohio 44116 
(216) .331-7650 

10 ADYANCED COM· 13 M RCURY 
l1r~:t~~rT!v~.ORP~. INC. ~NGINEERING SALES 

TWIN REGION ELEC-
TRON IC SALES, INC. 

29563 Northwestern Hwy. 
Southfield, Mich. 48075 
(313) 358·4480 

6 H. S. THORPE COMPANY 
P.O. Box 1111 
Suite 406 
Dravo Building 
Bellevue. Wash. 98004 

1 h2:~c~tg~~ORATION 
Germantown & QUarry Hall 
Rds. (P.O. Box 245) 
Fairview Village. Penn. 19409 
(215) 275·2SOO 
(215) 248·1619 

8 LEE SALES COMPANY 
2838 Posey Drive 
Irving, Texas 15060 
(214) 363·3831 

rJr~)p.#~-ra8'6 York 13088 ~c~it~~~e~~~iz. 85251 
(602) 945-1927 

A'l.~~~~~~ gg~P .. INc.15 KI11'i:HEN" KUTCH IN, 
P.O. Box 3514 17 Waitham 8t 
Rochester, New York 14609 Lexington. Ma~s. 02113 
(716) 482·2153 (617) 8&2.8230 

TWIN REGION ELEC· 
TRONIC S, INC. 

3864 Retted Ivd. 
Day to 
(513) 

20 BOSTICK" ASSOCIATES 
P.O. Box: 28318 
Atlanta. Ga. 30328 
(404) 252·1958 
BOSTICK" ASSOCIATES 
P.O. Box 4165 
Huntsville. Ala. 35802 
(205) 881-3677 

A'l.~~~~~~ gg~P., INC. Kr~'irEN" KUTCHIN, 21 TECHNITRON 
P.O. Box B ~ 22 Broadway 76:tt~1o~!A}v~S. LTD. 
~~Me;~1f.~1~5ew York 13492 ~06Jr ~~~o~'lfonn. 06473 P5~r4rI63?_~e8b5ei Canada 

ADVANCED COM· 16 R.T. REID ASSOCIATES 22A. D. ELECTRONICS CO. 
PONENTS CORP •• INC. INC. . 7969 Engineer Rd. 

1 Shamrock Circle 530 Main St. Suite 106 
r3rl)h~~'~~~2~eWYork12603 f~6~)L3~4_~32~' 07024 ?:r4p~~\~'9~~if. 92111 

PARELCO, INC. 
'26181 Avenida Aeropuorto, San Juan. Capistrano, California 92675 

Phone: (714) 493-4507 TWX: 910-596-1412 
ENGINEERING REPRESENTATIVES AND STOCKING POINTS IN MAJOR INDUSTRIAL CENTERS 

See YELLOW SECTION for Local Offices, Phones eem/1969 



'WU". SECTION 4500 

7641 DENSMORE AVENUE 
VAN NUYS, CALIFORNIA 91406 
TELEPHONE: (213) 785-3109 

MINIATURE REED RELAY AND RELAY ASSEMBLIES 

,......~- PHIPPS PRECISION PRODUCTS manufactures all types of reed relay 
~.' ~ assemblies. The most popular is the open frame (OF) series; however, . DIMENSIONS 

--- __________ -.- other popular series include printed circuit board (PC) series and relay 
_______ assemblies packaged in vector cans (VC series) for plug-in socket 

• 
. mounting. In addition to these standard types, PHIPPS designs and 

-------::~; 

~ 

.'.- ' . manufactures special purpose reed relay assemblies to meet any specific 
. customer application. These include latching relays in single or multiple 

. contact configurations; multiple contact reed relays up to 100 contacts 
per relay; special mounting, coil resistance, pull-in and drop--out charac
teristics per customer specifications; mercury wetted relays in any 
configuration; and time delay relays using reeds. PHIPPS PRECISION 
PRODUCTS engineers will give your specialized requirements in reed 
relay and reed matrix applications immediate attention. 

4.5.,6 
llEEDS 

"ICR" SERIES COMPARATOR RELAYS AND WINDOW COMPARATORS 

1---"'--1 1--""------1 
1 I.l. II~" 
I I 25 'rrrTT' 
1---1000----1 T -I I-- 200 TVP. 

+' • 
8Alo 

~~:~:~N 
OUT~BAL 

:~ :fr=l- COM 

leRA-Ie-lS 

COMPARATOR RELAYS 
The "ICR" series is a completely new family of 
differential comparator relays that combine the 
most advanced integrated circuit technology 
with reed relay life, speed, and reliability. 
Sizes of these units are less than half that of 
existing operational amplifier/relay assemblies. 
Self·contained in one integral package, "ICR" 
units consist of an integrated circuit opera· 
tional amplifier precisely matched to a reed 
relay. Applications include, temperature can· 
trollers, precision analog gates, sample and 
hold circuits, overvoltage protection circuits, 
sorter/classifiers, alarm devices, differential 
threshold comparators, process controls, go/ 
no-go controls and limit controls. 

PROGRAMMABLE HYSTERESIS 
In applications where the input signal varies 
gradually through the comparator trip level or 
where noise is present on the input signal, it is 
desirable to introduce hysteresis in a com· 
parator circuit. The programmable hysteresis 
option to the" ICR" comparator relay permits the 

desired hysteresis (voltage difference between 
relay pull·in and drop·out) to be programmed by 
connecting the appropriate resistance between 
the hysteresis terminals on the "ICR" module. 
Trip level and input impedance are unaffected, 
and design of sophisticated positive·feedback 
networks is eliminated. 

WINDOW COMPARATOR 
The window comparator consists of two ICR type 
relays packaged together driving either a com· 
man relay, SPOT, OPOT, or two separate relays 
with SPST, OPST, SPOT or OPOT contacts. SPST 
contacts can be either normally open (A FORM) 
or normally closed (B FORM) reeds. Single pole 
contacts are available with either dry or mer· 
cury wetted reed contacts. The window compar· 
ator can sense the input signal to a high ref· 
erence level and a low reference level. This 
level range is limited by the differential input 
signal capability of the integrated circuit. 
Programmable hysteresis is an added feature 
which allows the designer to eliminate chatter 
caused by noise on the input signal voltage. 

DUAL OP-AMP POWER SUPPLY PI (SAFETY) METER 

I---- '''------I 

I II 
I----- ' 00 --I 

I I-L 
a,o.:;-rlill -t 

50MA and 100MA OUTPUTS 
Phipps Models 301 and 301A are com
pletely self-contained dual output power 
supplies designed to power circuit mod
ules such as operational amplifiers, com
parators, etc., requiring dual +15VDC and 
-15VDC inputs or single 30VDC input. 

Designed to operate directly off a 115VAC input, Models 301 and 
301A are epoxy cast into modules designed to be soldered directly 
onto printed circuit boards or plugged into special sockets. 

other outstanding features include small size (only 0.95 x 2 x 3 
inches for Model 301), lightweight (only 8 ounces for Model 301), 
±O.l VDC output a'ccuracy, less than 1 millivolt RMS ripple, and 
complete short circuit protection. 

Other power supplies including dual voltages are also available. 

This new series of PI
Meters incorporate a 
complete re-design 
which increases sensi
tivity and reliability. 
Capable of detecting 
voltages from 100 VRMS 
to an infinite AC voltage, 
the meter incorporates a 
self test feature which 
verifys un it operation 
prior to each use. The 
rugged case incorporates 
an eye bolt to connect 
to a hot stick for check
ing for high voltages in 
dangerous and in-acces
sible areas. A single 9 
VDC battery provides ap
proxi mately 4000 hours 
of intermittent operation. 

The meter was originally designed as a safety tool to determine 
whether or not an underground transformer was turned off prior 
to a lineman entering the transformer area. However, unit features 
make it ideally suited for any application involving high voltage. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2309 



SECTION 4500 M,liuM- . 

pLtOElAYTIME DELAY RELAYS 

2310 

Three lines offering combinations of accuracy, fea· REPRESENTATIVE APPLICATIONS: 

tures, size, and cost to meet all requirements. All SEQUENCE TIMER CONVEYOR SEQUENCING 
models are solid·state and have been "value·engi· BATCH PROGRAMMER INJECTION MOLDING 
neered" to deliver ultra·reliable performance. COMPUTER INTERFACING 

pLtiJELAY® 
-the ultimate in 

accuracy and adaptability 

pLtiJEL~Y~ -budget.priced 

----7TU/1l.I; companion to ultDELAY 

S PEe F 

ultDELAY 

""'.Jl'I~~ 

.;.: 
fil~~~i~f#i',I~~:>,~, . 

4tOELAY-~SWitch 'mode 1 or ~ 
-ECONOrrWnf, in an economical design 

CAT o N s 
ultDELAY-mini ultDELAY·ECONOmini 

TIMING RANGES, ADJ. Ten standard ranges from .05 seconds minimum to 60 minutes maximum. 
Other ranges or pre-set times are available as options. 

REPEATABILITY (OF 
SET·POINT VALUE, -+-1 % ~~t Point -+-2% SO~t Point -+-4 % ~~t Point AT CONSTANT VOLT. 

AND TEMP.) 

RESET TIME, MAX 30 ms 30 ms 50 ms 

SPOT, DPDT, 3PDT, SPDT, lOA, SPDT, or DPDT 
SWITCH CONTACTS· lOA, 120 VAC or 120 VAC or lOA, 120 VAC 28 VDC 28 VDC 

AMBIENT LIMITS: 
COMPENSATED _5° to 150°F 32° to 125°F _5° to 150°F 
OPERATIONAL OR _67° to 257°F -67° to 257°F _5° to 150°F 
STORAGE 

90·140 or 200·240 VAC, 100·130 or 220 VAC, 100·130 VAC, 50·60 Hz 
OPERATING VOLTAGES 40·5,000 Hz; or 50/60 Hz; or or 24·32 VDC 21·36 VDC 23-33 VDC 

MOUNTING Stud, flange, or panel Plug·in or Plug·in or panel panel adapter 

Octal plug or two Octa I pi ug or Octal plug or TERMINALS a-screw terminal terminal adapter terminal board strips 

SWITCH MODES 1 through 8 1·3 and 5·8 1 (with standby power) 
or 2 

OPTION Remote set point 
adjustment 

'Solid State output switching available. 
ORDERING: State model no., voltage, range, and options. Descriptive literature on request. 

SWITCH 

MODES 

8 ON & OFF 
ADJUSTABLE 

p..:J L 
~ 

C--LJtz 1:.:1"12 L-

7 REPEAT CYCLE 

p-=:/ L 
C~ 
6 MANUAL 

DE·ENERGIZATION 

S~ 
C~ 
5 MANUAL 

ENERGIZATION 

S-=f1'--__ 
C~ 
4 EXTERNAL CONTROL 

SIGNAL 
S -, Ir.M:-.-m-•• -t.-,y--

off~ 

C~ 
S -:;;J Stu.y 

C~ 
3 EXTERNAL CONTROL 

SIGNAL 

..Jln 
S Moment.,y 

C~ 
.nr:-----

S -=:J 510.·1 

c~ 
2 DELAY ON PULL IN 

p.-:) L 
C~ 
1 DELAY ON DROP OUT 

p~ 

C -.J !'""=FL 
P-Operate Power 
C-Contact Position 
S-Control Signal 

PLESSEV AIRBORNE CORPORATION 
1414 Chestnut Ave., Hillside, N.J. 07205 Tel. (201) 688·0250 TWX 710·985·4667 
AVAILABLE IN CANADA 

See Pressey Airborne ads in Section 2200, pages 1048 & 1049 

See YELLOW SECTION for Local Offices, Phones eem/1969 



GENERAL PURPOSE RELAYS 

GA SERIES low cost, all purpose, multiple contact, 
voltage switching relay. Used for many industrial 
control applications. Tinned, pierced solder type 
terminals. Contacts: :xt dia. silver, designed for 
maximum self-cleaning action. Mounting: No. 8-32 
tapped core with locating boss. Weight: 3Y, ozs. 
See GF series for similar relays having 10 amp ratings. 

HP SERIES This commercial microminiature relay is 
recommended for applications requiring high per
formance in minimum space, such as TV cameras, 
dictating machines, desk top computers, copying ma
chines and others. For circuit board or socket mount
ing and encased in a high impact dust cover, the HP 
is a half crystal case size relay with terminals on a 
.200" grid. 

9HP1 solder terminal socket and retainer for HP relay. 
Box of 10 NET $4.75 

Additional specifications of HP series. 

KA AND KAP SERIES Small, low cost, highly efficient 
general purpose relays for handling light power loads 
such as small motors, solenoids and other relays, 
and general automation work. All KA and KAP relays 
with "Y" suffix bear CSA * listing and carry U /l com
ponent recognition (File No. E22575). Mechanical life 
expectancy: 10 million operations. Duty: Continuous. 
Contacts: Movable, Ya" dia. gold-flashed silver; sta· 
tionary, ~;' dia. wide silver overlay. 

The KA is the open version of this series. Mounting: 
One No. 6·32 threaded stud and locating tab on Kt 
centers. Weight: 2 ozs. The KAP is the enclosed model 
and is protected by a clear, high impact plastic dust 
cover. Terminals: 8 or H-pin plug. Weight: 3 OlS. 

"G" suffix indicates silver-cadmium-oxide contacts on 
movables rated 10 amps. 

HOLD DOWN SPRINGS Designed to insure secure 
mounting of relays in any position. Will accommodate 
machine screws or rivets. 

For KAP relays: (shown above) 
9KAI 50 per box 

For KCP and KRP relays (pages 6 and 3) 
9KR15 50 per box 

For KUP plain case relays (page 3) 
9KU3 50 per box 

NET $5.80 

NET $5.80 

NET $5.25 

Kl SERIES Multiple contact relay. Varied contact 
combinations and high dielectric phenolic insulation 
affords extreme versatility and utility. Widely used 
in such applications as industrial controls, elevator 
controls, communications equipment and electronic 
measuring devices. Mounting: AII.models - Two No. 
6-32 tapped holes on lK6" centers. Contacts: Ya" 
dia. gold-flashed silver. Weight: 5 OlS. 

* Canadian Standards Assoc. File No. LR-15734 
t Sealed Relay 
§ Enclosed Relay 

TYPE 

GAllA 
GAllA 
GAllA 
GAllA 

GAllO 
GAllO 
GAllO 
GAllO 

GA14A 
GA14A 

GA14D 

GAl7A 
GAl7A 
GAl7A 
GAl7A 
GA17A 

GA170 
GAl70 
GAl70 
GAl70 

HPI1D§ 
HPlID§ 

KA5AY 
KA5Ar 
KA5AY 
KA5Ar 
KASAr 
KASAG 
KA5AG 
KASAG 
KASAG 
KA5AG 
KA5DY 
KA5DY 
KA50Y 
KA50Y 
KA50G 
KASOG 
KAsDG 
KASDG 
KAllAY 
KAllAY 
KAllAY 
KAllAY 
KAllAY 
KAllAG 
KAlIAG 
KAIIAG 
KAIIAG 
KAIIAG 
KAIIOY 
KAII0Y 
KAllOY 
KAIIOY 
KAllDG 
KA110G 
KAI1DG 
KAltDG 
KA14AY 
KA14AY 
KA14AY 
KA14AY 
KAl4AY 
KA14AG 
KA14AG 
KA14AG 
KA14AG 
KA14AG 
KAl4DY 
KA14DY 
KAUDY 
KA14DY 
KAUOG 
KA140G 
KA14DG 
KA14DG 
KAP5AG§ 
KAP5AG§ 
KAP50G§ 
KAP5DG§ 
KAPIIAY§ 
KAP11AY§ 
KAPI1AY§ 
KAP1IAG§ 
KAP11AG§ 
KAP11AG§ 
KAPI1OG§ 
KAP110G§ 
KAP1I0Y§ 
KAP11DY§ 
KAP1I0Y§ 
KAP14AY§ 
KAPI4AY§ 
KAP14AY§ 
KAPUAG§ 
KAP14AG§ 
KAP14DG§ 
KAP140G§ 
KAP14DY§ 

~~~:~g~~ 
Kl5A 
Kl5D 
Kl11A 
Kl11A 
Kl11A 
Kl14A 
Kl14A 
KL14D 
Kl140 
KL17A 
KL17A 
Kl17A 
KL17D 
Kl17D 
KL17D 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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GENERAL PURPOSE RELAYS 
COILS CONTACTS SUGG. 

Voltage Resistance Nominal Arrange- Rate RESALE 
or Current in Ohms Power ment in Amps PRICE 

6V 1.7 6VA OPDl 5 $3.70 
12V 6.8 6VA OPDl 5 3.70 
UV 24 6VA OPO'!' 5 3.70 

120V 690 6VA OPDl 5 3.70 

6V 18 2.0W OPDl 5 3.70 
12V 72 2.0W OPDl 5 3.70 
24V 288 2.0W OPOl 5 3.70 

110V 6,050 2.0W OPDI 5 4.20 

24V 24 6VA JPDT 5 4.45 
120V 690 6VA 3PDT 5 4..45 

24V 298 2.0W 3PDT 5 4..45 

6V 1.7 6VA 4PDT 5 5.35 
12V 6.8 6VA 4PDT 5 5.35 
24V 24 6VA 4PDT 5 5.35 

120V 690 6VA 4PDT 5 5.35 
240V 2,950 6VA 4PDT 5 5.80 

6V 18 2.0W 4PDT 5 5.35 
12V 72 2.0W 4PDT 5 5.35 
24V 288 2.0W 4PDT 5 5.35 

1l0V 6,050 2.0W 4PoT 5 5.90 

12V 218 .662W OPOl 2 7.95 
24V 870 .662W OPOl 2 7.95 

6V 6 2VA SPOT 5 $3.50 
12V 21 2VA SPOT 5 3.50 
24V 75 2VA SPOT 5 3.50 

120V 2,2S0 2VA SPOT 5 3.S0 
240V 9,110 2VA SPOT 5 4.00 

6V 6 2VA SPOT 10 3.5S 
12V 21 2VA SPOT 10 3.55 
24V 75 2VA SPOT 10 3.S5 

120V 2,2S0 2VA SPOT 10 3.55 
240V 9,110 2VA SPOT 10 4.05 

6V 32.1 1.2W SPOT 5 3.35 
12V 120 1.2W SPOT 5 3.35 
24V 472 1.2W SPOT 5 3.35 

llOV 10,000 l.2W SPOT 5 4.05 
6V 32.1 1.2W SPOT 10 3.40 

12V 120 1.2W SPOT 10 3.40 
24V 472 1.2W SPOT 10 3.40 

110V 10,000 1.2W SPOT 10 4.10 
6V 6 2VA OPOl 5 4.25 

12V 21 2VA OPOl 5 4.25 
24V 75 2VA OPOl 5 4.25 

120V 2,250 2VA OPDT 5 4.25 
240V 9,110 2VA OPDT 5 4.65 

6V 6 2VA OPOl 10 4.35 
12V 21 2VA OPOl 10 4.35 
24V 75 2VA OPOT 10 4.35 

120V 2,250 2VA OPOl 10 4.35 
240V 9,110 2VA OPDT 10 4.75 

6V 32.1 1.2W OPOT 5 3.75 
12V 120 1.2W OPOT 5 3.75 
24V 472 1.2W OPDl 5 3.75 

110V 10,000 1.2W OPOT 5 4.40 
6V 32.1 1.'l.W OPOl 10 3.90 

12V 120 1.2W OPOT 10 3.90 
24V 472 1.2W OPDT 10 3.90 

llOV 10,000 1.2W OPOl 10 4.50 
6V 6 2VA 3POT 5 4.65 

12V 21 2VA 3POT 5 4.65 
24V 75 2VA 3POl 5 4.65 

120V 2,250 2VA 3PDl 5 4.65 
240V 9,110 2VA 3POT 5 5.15 

6V 6 2VA 3POT 10 4.85 
12V 21 2VA 3PDT 10 4.85 
24V 75 2VA 3POT 10 4.85 

120V 2,250 2VA 3PDT 10 4.85 
240V 9,110 2VA 3PDT 10 5.30 

6V 32.1 1.2W JPDT 5 4.25 
12V 120 1.2W 3PDT 5 4.25 
24V 472 1.2W JPOT 5 4.25 

110V 10,000 1.2W 3POT 5 4.90 

6V 32.1 1.2W 3POT 10 4.40 
12V 120 1.2W JPDT 10 4.40 
24V 472 1.2W JPOT 10 4.40 

1l0V 10,000 1.2W 3POT 10 5.10 

24V 75 2VA SPOT 10 6.10 
120V 2,250 2VA SPOT 10 6.10 
24V 472 1.2W SPOT 10 6.00 

1l0V 10,000 1.2W SPOT 10 6.65 
24V 75 2VA OPOT 5 6.65 

120V 2,250 2VA OPOT 5 6.65 
240V 9,110 2VA OPOI 5 7.10 

6V .6 2VA OPOT 10 6.75 
24V 75 2VA OPOT 10 6.75 

120V 2.250 2VA OPOI 10 6.75 

24V 472 1.2W OPDT 10 6.70 
1l0V 10,000 1.2W OPOI 10 7.40 

12V 120 1.2W OPOI 5 6.60 
24V 472 1.2W OPDT 5 6.60 

110V 10,000 1.2W OPOT 5 7.30 

24V 75 2VA JPOT 5 8.30 
120V 2,250 2VA 3PDT 5 8.30 
240V 9,110 2VA 3POT 5 8.70 

24V 75 2VA 3PDT 10 8.45 
120V 2,2s0 2VA JPOT 10 8.45 

24V 472 1.2W 3POT 10 8.40 
110V 10,000 1.2W 3PDT 10 9.05 

12V 120 1.2W 3POT 5 8.20 
24V 472 1.2W 3PDT ~ 

8.20 
110V 10000 12W PDT 8.85 

120V 760 2.9VA SPOT 5 4.25 
24V 600 1.1W SPOT 5 4.00 
12V 7.8 2.9VA OPOT 5 5.30 
24V 33 2.9VA OPOT 5 s.30 

120V 760 2.9VA OPOl 5 5.30 
24V 33 2.9VA JPOT 5 5.90 

120V 760 2.9VA 3PDT 5 5.90 
24V 600 1.1W 3POT 5 5.65 

1l0V 10,000 1.1W 3POT 5 6.35 
6V 2.25 2.9VA 4PDT 5 7.00 

24V 33 2.9VA 4PDI 5 7.00 
120V 760 2.9VA 4PDT 5 7.00 

12V 140 1.1W 4PDl 5 6.60 
24V 600 1.1W 4PDT 5 6.60 

1l0V 10,000 1.1W 4POT 5 7.30 
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GENERAL PURPOSE RELAYS (CONTINUED) 

KHU1KHP/KHS SERIES Small, rugged,4PDT, available 
for AC or DC operation, Only KHU relays carry Under
writers' Laboratories component recognition. KHU and 
KHP have nylon dust covers; KHS is hermetically sealed 
in metal enclosure. These relays are designed to meet 
the exacting requirements of· data processing, com
puter and process controL applications. Contacts are 
Yo,' gold-flashed silver and are rated 3 amps @ 30V DC 
or 120V AC resistive for·100,OOO operations. "12" 
suffix indicates silver-cadmium-oxide contacts. Mount
ing: Solder terminals witlra No. 3.48 Yti" long. Adapt
able to sockets (below) with printed circuit or solder 
lug terminals. Weights without sockets; KHU or KHP 
lYs OIS.; KHS 1% OIS. 

KHU/KHP hold down spring (similar to KCP-KRP, above.) 

9KH3 50 per box, weight 3 OIS. Net $5.50 

9KHI Solder terminal sockets and retainers. 
Box of 10 Net $6.60 

9KH2 Printed circuit terminal sockets. 
Box of 10 Net $6.60 

Weight per box: 4 OIS. 

KRP SERIES Versatile, multi-contact arrangement. En
closed in a clear high impact plastic dust cover. Stand
ard B-pin octal-type plug for KRP5 and KRPll, ll-pin 
for KRP-14. Weight: Approx. 3 OIS. Contacts: 5 amp, 
Xi" dia. gold-flashed silver, 10 amp X,' dia. silver cad
mium-oxide. See KCP-KRP hold down spring for special 
mounting applications. See KRP-N indicator lamp relay 
for current monitoring applications. 

KRP-N INDICATOR LAMP RELAY A general purpose 
relay incorporating a.lamp to indicate current or voltage 
availability in power circuit. Contacts: X," dia. silver 
cadmium-oxide. Enclosure: Clear, high impact plastic 
dust cover. Mounting: Standard octal plug. Weight: 
Approx. 3 OIS. 

Hold down spring (Please see page 2). 

"po. _ CASE A clear high impact plastic case for 
mounting rectifiers, capacitors. resistors or a combina· 
tion of these. Available with octal-type plug with 8 or 
ll-pins. Comes complete with four screws. Weight: .5 
OIS. each. See KCP-KRP Hold Down Spring for special 
mounting applications. 

350070 Case (B-pin plug) 

350072 Case (ll-pin plug) 

NET $ .65 
NET $ .80 

KUP SERIES This reliable lO-ampere relay for indus
trial control is available with a socket that is also rated 
10 amperes. The .187" terminals of the relay are of 
the quick-connect/solder type. Sockets are priced sep
arately and their terminals are of the pierced solder 
type. The KUP is enclosed in a clear, high impact plastic 
dust cover. Silver-cadmium-oxide contacts assure long 
contact life. Operation: Continuous, 

KUPSERIES with slotted flange for direct-to-chassis 
mounting. Identical in both electrical and mechanical 
specifications as the KUP described above, except that 
they are not suitable for socket mounting. The .187" 
terminals are of the quick-connect/solder type. Slot 
width: .156". Weight: 3 OIS. 

All models carry U/L Component Recognition. 

9KU1 pierced solder terminals sockets. and retainers 
for KUP plain case relays. Rated 10 amperes; molded 
nylon. Mounting hole .165" dia. 
Box of 5 NET $3.95 

9KU5 sockets with .187" qUick-connect terminals. 
Mounting hole .165" dia. 
Box of 5 NET $6.30 

9KU2 printed circuit pin terminal sockets for KUP relays. 
Will accept .IB7" terminals of KUP in plain case. Molded 
nylon. Mounting hole .165" dia. 
Box of 5 NET $4.75 

9KU4 screw terminal socket for KUP plain case 
relays to 2 Form C. The nylon socket (accepts .187" 
terminals) is riveted to the bakelite frame that pro
vides screw terminals. 
Box of 5 NET $13.15 

* Canadian Standards Assoc. File No. lR-15734 
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GENERAL PURPOSE RELAYS 

~~~17.~:=~~~~~A,=~=~=~~~,TrA~CT~~~a~t.-t~~~~· 
ment in Amps PRICE 

.tPDT 
4PDT 
4PDT 
4PDT 
4POT 
4PDI 
4POT 
4POT 
4POT 
4POT 
4POT 
.tPOT 
4PDT 
4PDT 
4POT 
4POT 
4PDT 
4POT 
4PDT 
4POT 
4POT 
4PDT 
.tPOT 
4POT 
4POT 
4POT 
4POT 
4POT 
4POT 
4POT 
4POl 
4POl 

SPOl 
SPOT 
SPOl 

SPOl 
SPOT 
SPOT 

SPOT 
SPOT 
SPOT 
SPOT 

SPOT 
SPOT 
SPOT 
SPOT 

OPOl 
OPOT 
OPOl 
OPOl 
OPOl 

OPOl 
OPOT 
OPOl 
OPOT 
OPOT 

OPOT 
PPOT 
OPOT 
OPOT 

OPOT 
OPOl 
OPOl 
OPOT 

3POl 
3POl 
3POl 
3POT 
3POl 

3POT 
3POl 
3POl 
3POl 
3POl 

3POT 
3PDT 
3POT 
3POT 

3POT 
3POl 
3POT 
3POT 

OPOT 
OPOl 
OPOT 
OPOT 
OPOl 

OPOl 
OPOl 
OPOl 
OPOl 

3POT 
3PDl 
3POl 
3POl 
3POl 

SPOT 
SPOT 
SPOT 
SPOT 
SPDT 

SPOT 
SPOT 
SPOT 
SPOT 

OPOl 
OPOT 
OPDT 
OPOT 
OPOl 

OPDl 
OPOl 
OPOT 
OPOl 

3PDT 
3POT 
3POT 
3POT 
3PDT 

3POT 
3POT 
3POT 
3POT 

3POT 
3POT 
3PDT 
3PDT 
3PDT 

3POT 
3PDT 
3POT 
3POT 

10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 

5 
5 
5 
5 

10 
10 
10 
10 

10 
10 
10 
10 
10 

5.55 
5.55 
5.55 
6.05 
5.05 
5.05 
5.05 
5.20 
5.25 
5.90 
5.90 
5.05 
5.55 
5.55 
5.55 
6.05 
5.05 
5.05 
5.05 
5.20 . 
5.25 
5.90 
5.90 
6.05 
9.55 
9.55 
9.55 
9.90 
8.55 
8.35 
8.55 
9.40 
6. 
6.00 
6.00 

6.15 
6.15 
6.15 

5.95 
5.95 
5.95 
6.60 
6.10 
6.10 
6.10 
6.70 

6.65 
6.65 
6.65 
6.65 
7.10 

6.90 
6.90 
6.90 
6.90 
7.35 
6.60 
6.60 
6.60 
7.30 

6.85 
6.85 
6.85 
7.50 

8.30 
8.30 
8.30 
8.30 
8.70 
8.60 
8.60 
8.60 
8.60 
9.00 

8.20 
S.20 
8.20 
8.85 

10 8.50 
10 8.50 
10 8.50 
10 9.20 
10 7:90 
10 7.90 
10 7.90 
10 7.90 
10 8.30 

10 7.S0 
10 7.80 
10 7.80 
10 8.50 

10 9.60 
10 9.60 
10 9.60 
10 9.60 
10 10.05 

10 3.90 
10 3.90 
10 3.90 
10 3.90 
10 4.30 

10 3.75 
10 3.75 
10 3.75 
10 4.35 

10 4.75 
10 4.75 
10 4.75 
10 4.75 
10 5.15 

10 4.25 
10 4.25 
10 4.25 
10 4,90 

10 5.30 
10 5.30 
10 5.30 
10 5.30 
10 5.70 

10 4.90 
10 4.90 
10 4,90 
10 I 5.30 

10 5.30 
10 5.30 
10 5.30 
10 5.30 
10 5.70 

10 4.90 
10 4.90 
10 4.90 
10 5.30 
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POWER RELAYS 

AB SERIES For appliance and general purpose ap
plications where rugged construction, long life and 
quiet operation are required. All equipped with ter
minals to fit snap-on connectors and may also be 
applied to printed circuits using dip soldering. Snap
on screw adaptors packed with each relay. All AC 
models carry U/L component recognition (File No. 
E29244) and CSA * listi ng. Mounting: Two No. 8-32 
tapped holes, on IX" centers. Silver contacts. 
Weight: Approx. 5 ozs. 

ABC SERIES Medium duty power relay with dust 
cover. For small motors, industrial control and sim
ilar applications. All equipped. with terminals to fit 
snap-on connectors and may also be applied to printed 
circuits using dip soldering. Snap-on screw adaptors 
packed with each relay. All AC models carry U/L com
ponent recognition (File No. E292-44) and CSA* listing. 
Mounting: One No. 8-32 threaded stud Yo" long and 
locating tab on 'Y,t centers. Contacts: X" dia. silver. 
Weight: Approx. 7 ozs. 

/"; /""1.484 

2.781 7 

GF SERIES Medium duty power relay for industrial 
control applications. Long contact arms have X" dia. 
silver contacts rated at 10 amps at 120V AC or 28V 
DC resistive. Contacts have excellent wipe or self
cleaning action. Tinned, pierced solder terminals. 
Mounting: 8-32 tapped core with locating boss. 
Weight: 4.75 ozs. (See GA series, page 1, for similar 
voltage actuated relaysJ 

MR SERIES A medium duty power relay that can 
handle small motors, transmitters, and general pur
pose applications. Mounting: Two Yo>" dia. holes on 
2X" centers for MR3 and 11, 2%" centers for MR2, 
5 and 14. Contacts: ?/,;' dia. silver. Weight: 4 ozs. 

MS/ MR Metal dust cover similar to PM/ PR shown 
below. 3%" x 2%" x 21%,". Weight: 7.5 ozs. 

350130 fits MS/ MR NET $2.20 

PM SERIES A compact heavy duty 4POT power relay 
for polyphase and heavy duty switching applications. 
Screw terminals. Has X" silver-cadmium-oxide con
tacts rated at 25 amps at 120V., 25 amps at 240V. 
50/60 Hz resistive AC, 1HP per movable arm at 120V. 
or 240V. AC single phase, U/L (File No. E22575) and 
CSA * I isted, except 480V. Mounts by one front key
hole and two rear channel slots for 8-32 screws on 
2" x 2)1" triangular centers. Weight: 14 ozs. 

9PMl Adaptor plates for mounting PM on PR mounting 
holes. Box of 10 NET $1.75 

Enclosures for PM relay - see below. 

PR SERIES Heavy duty relay for industrial control 
applications requiring long life and fast action. Heavy 
duty screw type terminals. All AC and DC models 
except PR-11AL5 carry U/L (File No. E22575) and 
CSA* listing. Mounting: Two y,;' dia. holes on 1%" 
centers. Weight: 11 ozs. max. Contacts: 'Xt dia. silver. 
Enclosure: .See "PR" cover. The PR11AL5 relay is 
equipped with y,,,, dia. silver SPOT auxiliary contacts 

( 
2t 

rated at 5 amps. <531 
PM and PR DUST COVERS These dust covers have ~ 
a sheet metal base with knockouts for )1" dia. con- Auxiliary 

duit and an aluminum cover fitted with two screws. 
Finished in gray hammertone. Mounting: Three No. 10 
holes on lYe" x 4Ys" centers. Approx. weight: 1 lb. 

350227 Metal cover for PM only NET $3.45 

9PM2 Plastic dust cover for PM only. 
Box of 4 

350013 Metal cover for PR only 

.Canadian Standards Assoc. File No. LR-15734 

NET $1.90 

NET $3.45 

PM, 
L 5.313 
W 3.812 
H 3.812 

PR, 
L 5.312 
W 3.375 
H 3.125 

§ Enclosed Relay 

TYPE 

ABllAY 
AS11AY 
AB11AY 
AB11AY 

ABlIO 
AB110 
AS11 D 

ABC1IAY§ 
ABC11AY§ 
ABC1IAY§ 
ABC11AY§ 

ABC11 D§ 
ABC110§ 
ABC110§ 
ABC110§ 

GFI7A 
GF17A 
GFI7A 
GF17A 

GF170 
GF170 
GF170 
GF170 

MR3A 
MR3A 
MR3A 

MR3D 
MR3D 
MR3D 

MR5A 
MR5A 
MR5A 
MR5A 
MR5A 

MR5D 
MR5D 
MR5D 
MR5D 

MR11A 
MRllA 
MRllA 
MR11A 
MRllA 

MRllD 
MR11D 
MR11D 
MRllD 

MR14A 
MR14A 
MR14A 
MR14A 
MR14A 

MR14D 
MR14D 
MR14D 
MR14D 

PM17AY 
PM17AY 
PM17AY 
PM17AY 
PMI7AY 

PMI7A 

PMI7DY 
PM170Y 
PM170Y 
PM170Y 

PR1AY 
PR3AY 
PR3AY 
PR3AY 
PR3AY 
PR3AY 

PR30Y 
PR30Y 
PR3DY 
PR30Y 

PRSAY 
PRSAY 
PR5AY 
PRSAY 
PRSAY 

PRSOY 
PR5DY 
PRSOY 
PRSDY 

PR7AY 
PR7AY 
PR7AY 
PR7AY 
PR7AY 

PR70Y 
PR70Y 
PR70Y 
PR70Y 

PRITAY 
PRllAY 
PRllAY 
PRllAY 
PRllAY 
PRl1AY 

PRI1ALS 
PR11AL5 
PR11AL5 
PR11AL5 
PR11AL5 

PRllOY 
PRllDY 
PRll0Y 
PRl1DY 
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POWER RELAYS 

~~ __ ,-~C~O~I~LS~r-____ ~ __ C~O~N~TA~C~T~S __ ~RSEUSGAGLE' 
Voltage Resistonce Nominal Arrange- Rote 

or Current in Ohms Power menl in Amps PRICE 

6V 
24V 

120V 
240V 

12V 
24V 

110V 

6V 
24V 

120V 
240V 

6V 
12V 
24V 

llOV 

12V 
24V 

120V 
240V 

6V 
12V 
24V 

110V 

6V 
24V 

120V 

1.3 
23 

510 
2,050 

72 
288 

6,050 

1.3 
23 

510 
2,050 

18 
72 

2" 
6,050 

6.B 
24 

690 
2,950 

18 
72 

2BB 
6,OSO 

2.75 
50 

1,250 

6V 24 
12V 96 
24V 360 

6V 2.7S 
12V 13.2S 
24V 50 

120V 1,250 
240V 4,600 

6V 24 
12V 96 
24V 360 

IIOV 8,000 

6V 2.75 
12V 13.25 
24V 50 

!20V 1,250 
240V 4,600 

6V 24 
12V 96 
24V 360 

110V 8,000 

6V 2.75 
12V 13.25 
24V 50 

120V 1,250 
240V 4,600 

6V 24 
12V, 96 
24V 360 

110Y 8,000 

6Y .37 
12Y 1.4 
24V 5.0 

120Y 120 
240Y 587 

480V 1,790 

6V 8.2 
12V 33 
24V 132 

1l0V 2,760 

24V 12 
6Y .86 

12V 3.2 
24V 12 

120V 290 
240V 1,200 

6V lB 
12V 71 
24V 288 

!IOV 6,050 

6V .B6 
12V 3.2 
24V 12 

120V 290 
240V 1,200 

6V 18 
12V 71 
24V 288 

110V 6,050 

6V .86 
12V 3.2 
24V 12 

120V 290 
240V 1,200 

6Y IB 
12V 71 
24Y 288 

110V 6,050 

6V .86 
12V 3.2 
24V 12 

ll0Y 290 
240V 1,200 
480V 4,500 

6V .86 
12V 3.2 
24V 12 

120V 290 
240V 1,200 

6V IB 
12V 71 
24V 288 

110V 6,050 

6.4VA 
6.4VA 
6.4VA 
6.4VA 

2.0W 
2.0W 
2.0W 

6.4VA 
6.4VA 
6.4VA 
6.4VA 

2.0W 
2.0W 
2.0W 
2.0W 

6VA 
6VA 
6VA 
6VA 

2.0W 
2.DW 
2.0W 
2.0W 

3.25YA 
3.25VA 
3.25VA 

OPOT 10 
OPDT 10 
OPOT 10 
OPOT 10 

OPOT 10 
OPOT 10 
OPOT 10 

OPOT 10 
OPOT 10 
OPOT 10 
opor 10 

OPDr 10 
opor TO 
opor 10 
opor 10 

4POT 10 
4POT 10 
4Por 10 
4POT 10 

4POT 10 
4PDT 10 
4POT 10 
4POT 10 

SPST·NO·OB 10 
SPST-NO-OB 10 
SPST-NO-OB 10 

1.6W SPST-NO·OB 10 
1.6W SPST-NO·OB 10 
1.6W SPST-NO-DB 10 

3.2SVA SPOT 
3.25VA SPOT 
3.25VA SPOT 
3.25VA SPOT 
3.2SVA SPOT 

1.6W SPOT 
1.6W SPOT 
1.6W SPOT 
1.6W SPOT 

3.25VA OPOT 
3.25VA OPOT 
3.25VA DPOT 
3.25VA OPOT 
3.25VA DPOT 

1.6W OPOT 
1.6W OPOT 
1.6W OPOT 
1.6W DPOT 

3.25VA 3POT 
3.25VA 3POT 
3.25VA 3POT 
3.25VA 3POT 
3.25VA 3POT 

1.6W 
1.6W 
I.6W 
1.6W 

14VA 
14VA 
14YA 
14VA 
14VA 

14VA 

4.4W 
4.4W 
4.4W 
4.4W 

9.8VA 
9.BVA 
9.BVA 
9.8VA 
9.8VA 
9.BVA 

2.0W 
2.0W 
2.0W 
2.0W 

9.8VA 
9.BVA 
9.8VA 
9.8VA 
9.BVA 

2.0W 
2.0W 
2.0W 
2.0W 

9.8VA 
9.BVA 
9.BVA 
9.BVA 
9.8VA 

2.0W 
2.0W 
2.0W 
2.0W 

9.8VA 
9.8VA 
9.8VA 
9.8VA 
9.8VA 
9.8VA 

9.8VA 
9.8VA 
9.8VA 
9.BVA 
9.8VA 

2.0W 
2.0W 
2.0W 
2.0W 

3POT 
3POT 
3POT 
3PDT 

4POT 25 
4POT 25 
4POT 25 
4POT 25 
4POT 25 

4PDT 2S 

4PDT 25 
4POT 25 
4POT 25 
4POT 25 

SPST-NO 25 
SPST -NO·OB 25 
SPST-NO-OB 25 
SPST-NO·OB 25 
SPST-NO-OB 25 
SPST .NO-OB 25 

SPST -NO-OB 25 
SPST _NO_DB 25 
SPST -NO-OB 25 
SPST _NO_OB 25 

SPOT 25 
SPOT 25 
SPOT 25 
SPOT 25 
SPOT 25 

SPOT 25 
SPOT 25 
SPOT 25 
SPOT 25 

OPST 25 
OPST 25 
OPST 25 
OPST 25 
OPST 25 

OPST 25 
OPST 25 
OPST 25 
DPST 25 

OPOT 25 
OPOT 25 
OPOT 25 
OPOT 25 
OPOT 25 
OPOT 25 

OPOT 20 
OPOT 20 
OPOT 20 
OPOT 20 
orOT 20 

OPOT 
OPOT 
OPOT 
OPOT 

25 
25 
25 
25 

$ 5.85 
5.85 
5.85 
6.30 

5.70 
5.70 
6.30 

7.05 
7.05 
7.05 
7.50 

6.95 
6.95 
6.95 
7.50 

7.35 
7.35 
7.3S 
7.75 

7.35 
7.35 
7.35 
7.75 

4.30 
4.30 
4.30 

3.90 
3.90 
3.90 

3.85 
3.85 
3.85 
3.85 
4.30 

3.55 
3.55 
3.55 
4.10 

5.40 
5.40 
5.40 
5.40 
5.85 

5.15 
5.15 
5.15 
5.65 

6.45 
6.45 
6.45 
6.45 
6.85 

6.10 
6.10 
6.10 
6.60 

13.60 
13.60 
13.60 
13.60 
14.10 

15.00 

13.00 
13.00 
13.00 
13.65 

4.45 
4.S5 
4.55 
4.55 
4.55 
5.00 

4.55 
4.55 
4.55 
5.25 

4.80 
4.BO 
4.80 
4.80 
5.25 

4.80 
4.80 
4.BO 
5.45 

5.40 
5.40 
5.40 
5.40 
5.90 

5.40 
5.40 
5.40 
6.10 

7.10 
7.10 
7.10 
7.10 
7.65 
8.60 

9.00 
9.00 
9.00 
9.00 
9.45 

7.10 
7.10 
7.10 
7.75 
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SPECIAL PURPOSE RELAYS 

AP SERIES RATCHET, IMPULSE A reliable compact unit 
for applications requiring on-off or reversing action 
on alternate operations. Positive ratchet operation 
at all speeds on impulses as short as 60 ms. Intermit
tent operation only. Mounting: Three ~t dia. holes 
on 3%" x Yo". triangular centers. Contacts: 'Kt dia. 
silver. Weight: 7 ozs. Coils for intermittent duty only. 

SPECIAL PURPOSE 

BU BUZZER AC operated coil with a spring steel arma
ture which bUlzes when coil is energized. Used ex
tensively in test equipment, laboratories and a host 
of other applications where a small light weight, de
pendable buzler is required. Weight: 1% OlS. Mount
ing:No. 6-32 tapped core. 

GM SERIES Unusually versatile switching makes this 
impulse/sequencing relay especially suitable for 
single coil latch ing. The 2 Form C contact arrange
ment is switched alternately by cam action during 
drop-out of the armature. It can also be furnished 
with additional 2 Form C auxiliary contacts (desig
nated by "L"). AC version operates on a 50% coil 
duty cycle (5 Min. max.). Mounting: 8-32 tapped core 
with locating boss. Weights: With aux. contacts 4% 
OlS. Without aux. contacts 4 OlS. 

The GM1N10 and GM1N12 AC or DC use the basic GM 
structure with uni-directional printed circuit boards 
with 10 or 12-steps, respectively. The board is at
tached to an extension of the ratchet shaft. The mov· 
able contact arm advances one position each time the 
armature drops out. Contact rating: .25 amps. Contact 
arrangement: SP-10 pos. and SP-12 pos. Sile: 2.312" x 
1.875" x 2". 

KB SERIES LATCHING RELAY Both release and trip 
coils must be for the same voltage. One coil operates 
relay to set latch and other coil releases it. Ideal for 
memory work and overload applications. Operates on 
momentary impulse to either coil. Mounting: Two ~," 
dia. holes on 1%" centers. Weight: 6 OlS. Contacts: 
Ye" dia. silver rated 5 amps; "G" suffix indicates 
silver-cadmium-oxide contacts on movables rated 10 
amps. AC relays with 5 amp. Contacts carry U/l com
ponent recognition (File No. 29244) and are CSA" 
listed. AC coil for intermittent duty only. 

KBP SERIES LATCHING RELAY Enclosed in a translu
cent polypropylene dust cover, the KBP is furnished 
with 20-pin octal type plugs' for socket mounting. 
Contact arrangements of 4PDT and 5PDT are avail
able. Otherwise all specifications are identical to 
the KB series described above. U/L component recog
nition does not apply to the KBP series. Weight: 80lS. 

KM SERIES Subminiature relay for applications re
quiring unusually small relays with up to 3-poles 'y,," 
dia. silver contacts. Withstands 30g mechanical shock 
and .06" excursion 10to 55 Hz mechanical vibration. 
Used extensively in small business machines, alarm 
systems, automatic toys and communications systems. 
Mounting: One 2-56 tapped core and locating .062" 
dia. half-punch on .l8?" centers. Solder terminals. 
Weight: .58 OlS. 

PLATE CIRCUIT AND SENSITIVE RELAYS 
KCP SERIES Low cost plate circuit relay enclosed in 
clear high impact plastic cover. Sensitivity 125 mw 
single pole; 250 mw double pole; 375 mw three pole. 
Mounting: Standard octal plug-in type. Eight pin for 
KCP5 and KCPI1. Eleven pin for KCP14. Contacts: 
Ye" dia. gold-flashed silver. Weight: Approximately 
3 ozs. Use KCP-KRP hold down spring when vibration 
is a factor or when using inverted or horizontal 
mounting. 

\--2.938~ 
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3.51 

J 
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TYPE 

AP11A 
APllA 
APllA 
APllA 
APllA 

APllD 
AP11D 
AP1TD 

API7A 
API7A 

AP17D 
AP17D 
AP17D 

BU 
BU 
BU 
BU 

GMllA 
GMIlA 

GMIIALII 

GMlIO 
GMlIO 
GMIlO 
GMIlOLll 
GMllDLII 

GMINIOA 
GM1Nl2A 
GM1Nl00 
GMINI20 

KB17AY 
KBI7AV 
KBI7AY 
KBI7AY 
KBI7AY 
KBI7AG 
KBl7AG 
KBl7AG 
KBI7AG 
KBI7AG 
KB170 
KB170 
KB17D 
KB170 
KB17DG 
KB17DG 
KB17DG 
KB17DG 
K!23AY 
KB23AY 
KB23AG 
KB23AG 
KB230 
KB23DG 
KB230G 
KBP17A§ 
KBPI7AG§ 
KBP170§ 
KBPI70G§ 
KBPI70G§ . 
KBP20A§ 
KBP20AG§ 
KBP20DG§ 
KBP20DG§ 

KMSO 
KMSo 
KM50 
KMll0 
KMll0 
KMll0 
KM140 
KM140 

M140 

KCP5§ 
KCP5§ 
KCP5§ 
KCPll§ 
KCP1'§ 
KCP"§ 
KCPI4§ 
KCPI4§ 
KCPI4§ 

LB' 
lBS 
LB5 

lo~~~~!~t 

6V 
12V 
24V 

120V 
240V 

6V 
24V 

llOV 

24V 
120V 

12Y' 
24V 

1l0V 

6V 
12V 
24V 

120V 

24V 
120V 

120V 

12V 
24V 

110V 
12V 
24V 

120V 
120V 

24V 
24V 

6V 
12V 
24V 

120V 
UOV 

6V 
12V 
24V 

120V 
240V 

6V 
12V 
24V 

110V 
6V 

12V 
24V 

110V 
24V 

120Y 
24V 

120V 
24V 
24V 

110V 
120V 
120V 

24V 
12V 
24V 

120Y 
120Y 

12V 
24V 

6V 
12V 
24V 

6V 
12V 
24V 

6V 
12V 
24V 

7.2MA 
'MA 
3.6MA 

lOMA 
7.2MA 
'MA 

12.3MA 
8.7MA 
6.IMA 

9MA 
6.3MA 
4.SMA 

LB SERIES Designed for top performance, long life 
at an unusually low cost. Each coil is wound with a 
given coil resistance and factory adjusted to operate 
on minimum current requirements. Mounting: Two 
'Kt dia. holes on 2?{t centers. Contacts: Ye" dia. 
silver. Weight: Approximately 2 OlS. 

§ Enclosed Relay 

* Canadian Standards Assoc. File No. lR-15734 
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~e ~inol 
~ 

.6 18.5VA 
2.28 18,5VA ... 18.SVA 

240 18.SYA 
900 lS.SVA 

4.0 9.0W I 
6' 9.0W 

1,350 9.0W 

'.8 lS.SVA 
240 1S.5VA 

15.5 9.0W 
6' 9.0W 

1,350 9.0W 

2.75 4.6VA 
13.25 4.6VA 
'0 4.6YA 

1,250 4.6VA 

16 9,4VA 
420 9.4VA 

420 9.4VA 

36 4W 
144 4W 

3,025 4W 
36 4W 

144 4W 

510 9AVA 
510 9.4VA' 
144 4W 
144 4W 

2.3 'VA 
10 'VA 
42 5VA 

1,030 'VA 
4,100 'VA 

2.3 'VA 
10 'VA 
42 'VA 

1,030 5VA 
"",,100 'VA 

13.1 2..7W 
'2 2.7W 

230 2.7W 
"",,560 2.7W 

13.1 2.7W 
'2 2.7W 

230 2.7W 
4,560 2.7W 

27 7.8VA 
700 7.SVA 

27 7.SVA 
700 7.BVA 
230 2.7W 
230 2.7W 

4,560 2.7W 
1,030 'VA 
1,030 5VA 

230 2.7W 
'2 2.7W 

230 2.7W 
700 7.SVA 
700 7.SVA 
'2 2.7W 

230 2.7W 

36 1.1W 
144 1.1W 
500 1.1W 

36 1.1W 
144 1.1W 
'00 1.1W 
3. 1.IW ,.. 1.1W 

,00 l.lW 

2,5011 125MW 
5,000 125MW 

10,000 125MW 
2,500 250MW 
5,000 250MW 

10,000 250MW 
2,500 375MW 
5,000 375MW 

10,000 375MW 

2,500 200MW 
5,000 200MW 

10,000 200MW 

RELAYS 
.J:.llmAl:IS. SUGG. 

Arrange- Rote ESALE 
-'D' lnIcE. 

DPDT , $ 9.65 
DPDl , 9.65 
DPDT , 9.65 
DPDl , 9,65 
OPDl , 10.20 

DPDT , 9.65 
OPDl , 9.65 
DPOT , lOAD 

4PDT , 11.70 
4PDl , 11.70 

4PDT , 11.70 
4PDT , 11.70 
4PDl , 12.45 

I 

- - 1.95 - - 1.95 
- - 1.95 
- - J.95 

OPDl 3 8.00 
OPDl 3 8.00 

DPOT/OPOl 3 11.35 

OPol 3 7.65 
oPOI 3 7.65 
OPOI 3 8.20 
OPol/OPoT 3 11.15 
'OPOI/OPoT 3 11.15 

SP-l0 pos. .2' 9.85 
SP-12 pos. .2' 10.00 
SP·l0 pos. .2' 9.60 
SP-12 pos. .2' 9.75 

4PDT , , 1.60 
4POT , , 1.60 
4POT , 11.60 
4POT , 11.60 
4PoT , , 2045 
4POT 10 11.70 
4POT 10 11.70 
"",POI 10 11.70 
4PDT 10 11.70 
"",POI 10 12.55 
4PDT , 10040 
4POI , lOAD 
4POT , 10.40 
"",PDT , 11.75 
4POT 10 10.65 
4POT 10 10.65 
4POT 10 10.65 
4PDT 10 11.9.5 
6POT , 13.90 
6PDT , 13.90 
6P01 10 14.10 
6PDT 10 14.10 
6PDT , 12.60 
6PoT 10 12.95 
6POT 10 14.30 
4PDT , 16.30 
4POT 10 16.50 
4POT , 15.15 
4POT 10 15040 
4POT 10 15.40 
SPOT , 16.80 
SPOT 10 17.05 
5POT 10 16.20 
SPOT 10 16.20 

SPOT 2 $3.80 
SPOT 2 3.80 
SPOT 2 3.80 
OPOT 2 4.15 
OPOT 2 4.15 
OPOl 2 4.15 
3P01 2 4.80 
3PDT 2 4.80 

. 3POl 2 4.80 

SPOT 2 6.50 
SPOT 2 6.60 
SPOT 2 7.05 
OPDl 2 6.95 
OPOT 2 7.05 
OPOl 2 7.50 
3P01 2 8.5.5 
3P01 2 8.65 
3P01 2 9.10 

SPDT , 2.8.5 
' SPOT , 3.05 

SPOT , 3.30 

eem /1969 



i§§riiij'ffid SECTION 4500 

PLATE CIRCUIT RELAYS (CONTINUED' 

lM SERIES (See KL page 2 for similar voltage actuated 
relays.) Sensitivity: 100 milliwatts for single pole and 
200 milliwatts for double pole. Medium cost, high 
quality relay with %," dia. gold-flashed silver contacts. 
Pick-up adjustable by tail spring adjusting screw. 
Mounting: Two No. 6-32 tapped holes on l"X/, centers. 
Weight: Approximately 5 ozs. DC Coils only. 

PLATE CIRCUIT AND SENSITIVE RELAYS 

PW SERIES (In bot~ voltage and current actuated 
models.) Sensitivity: 40 mw for current actuated 
models, 180 mw for voltage actuated models. Preci
sion, light weight, hermetically sealed relay for air
craft and missile applications. Will withstand 109 
vibration to 500 Hz. Mounting: Standard 7-pin minia
ture tube base. Weight: Approx. 1 oz. 

RS SERIES (In both voltage and current actuated 
models.) 60 mw. sensitivity. Low-cost, small, light 
weight, sensitive relay for radio-sonde, light dimmer 
and model applications. Mounting: Two No. 4-40 tapped 
holes on diagonal %" x %" centers. Contacts: Bar 
palladium. Weight: 11:2 ozs. 

SM SERIES (In both voltage and current actuated 
models.) Sensitivity 75 mw for current actuated models. 
Medium cost, light weight, dust covered (right) or her
metically seale<! (left) relay for light contact loads 
found in computers, model airplanes and similar appli
cations. Extremely long mechanical life because of reed 
armature. Mounting: Sealed, standard 7-pin miniature 
tube socket; dust cover, twoy,," dia. holes on '%," 
centers. Contacts: Stationary silver; movable rhodium. 
Weight: 1 oz. max. 

TELEPHONE TYPE RELAYS 

lS SERIES Short springs and light weight armature 
provide fast action without sacrificing reliability and 
long life. Stainless steel hinge bearing designed to 
give 100 million operations. Tinned, pierced solder 
terminals. Mounting: Two No. 6-32 tapped holes on 
%" centers. Bifurcated contact arms with )1,' dia. 
twin palladium. contacts. Weight: Approximately 4 ozs. 

The lSP version has identical specifications as the 
LS, except that it is enclosed in a high impact, clear 
plastic cover and is provided with a rectangular socket 
with combination taper tab or solder terminations. En
ables plug-in like any other plug-in component. Two 
sizes of sockets and covers are available: 16-pin for 
4 Form C. (4PDT) or 28-pin for 6 Form C (6PDT). Dimen
sions: LSP17D: l.71"x 1.39" x 2.52" seated; weight: 4 
ozs. LSP23D: 2.11"x1.39"x2.52" seated; weight: 41f2 ozs. 

MH SERIES MINIATURE TYPE Ideal for applications 
where space and weight are factors. Mounting: Open 
model, MHllL, one No.' 6-32 threaded stud 'Yo," long 
plus locating boss. All other open models have four 
No. 3-48 holes on %" x %" centers. Sealed models, M 
enclosures, three 6·32 NC 2 threaded studs on-1X" x 
/:2'" centers. D enclosures, three 6-32 threaded studs 
on lX,' x '){,' centers. All sealed models have hook 
end solder terminals. All models have Ys" dia. gold
flashed silver contacts. Weight: Open models 21:2 oz. 
max. Sealed models 5 ozs. max. 

Ml SERIES A small telephone type relay having ex
cellent sensitivity and outstanding switching capabili
ties. Ideal for transistorized computer networks, tele
phone systems and battery powered communications 
equipment. Single contact arms have %" dia; gold
flashed silver co~tacts rated at 3 amps for 100,000 
operations. Pierced solder terminals. Mounting: Four 
3-48 holes on 'Va" centers. Weight: 2.5 ozs. 

HIGH PERFORMANCE RELAYS 

Fe SERIES Conventional micro-miniature relay lies flat 
on orinted circuit board. Withstands 150g shock, 400g 
linear acceleraHen,. 30g vibration to 2000 Hz. Ambient 
temperature range: -65° to +125°C. Hermetically 
welded. Bifurcated contacts. Plugs in on .2" grid. 
Meets applicable sections of MIL-R-5757D, and MSFC
SPEC-339. Weight: .75 oz. 

Fl SERIES Dual-coil latching relay has same specs as 
above, except operates by pulsing each coil alternately 
(observing coil polarity); or connecting the coils In 
series from a reversing (polarized) source. Remains 
latched without coil power. 

-.-----
.765 
OIA. ..{ 
~ 

~168~ 

DIA. 
.L..-

l..-1.687--\ 
~ 
~ 

t Sealed Relay § Enclosed Relay 

TYPE 

lM5 
lM5 
lM' 
lMll 
lMll 
LMll 

PW5DSt 
PW5DSt 
PW5DSt 
PW5LSt 
PW5lSt 

RS5D 
RS5D 
RS50 
RS5D 
RS5D 

SMSDSt 
SM5DSt 
SM5DSt 
SM5L§ 
SM5LSt 
SM5LSt 

LSI7D 
lS17D 
LS17D 
lS23D 
lS23D 
LS23D 

LSP17D§ 
lSPI7D§ 
lSP170§ 
lSP23D§ 
LSP23D§ 
LSP230§ 

MHllL 
MHlllMt 
MHI7D 
MHJ7D 
MH170 
MH17DMt 
MH170Mt 
MH17AMRt 
MH23D 
MH23D 
MH23D 
MH23D 
MH23DDt 
MH23DDt 

MUID 
MLllD 
MlllD 
MU7D 
MU7D 
MLI7D 
ML23D 
Ml23D 
Ml23D 

FCllD 
FCilD 
FC110 

FC4037 

FLl10 
FLIID 
F1110 
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COILS CONTACTS 
Voltoge Resistance Nominal Arrange- Rale 

or Current in Ohms Power ment in Amps; 

n~~ 2,500 IOOMW SPOT 5 
5,000 100MW SPOT 5 

3.2MA 10,000 100MW SPOT , 
9MA 2,500 200MW OPOl 5 

1:;~~ 5,000 200MW DPDr 5 
10,000 200MW opor 5 

6V 202 180MW SPOT , 
12V 8'0 180MW SPOT , 
24V 3,240 18QMW SPOT , 
m, 5,000 40MW SPOT 1 

10,000 40MW SPOT 1 

6V 335 110MW Sf'OT 2 
,2V 1,350 110MW SPOf 2 
5MA 2,500 60MW SPOT 2 
3.5MA 5,000 60MW SPOT 2 
2.SMA 10,00P 60MW SPOT 2 

6V 80 SOOMW SPOT .25 
12V 360 500MW SPOT .25 
24V 900 500MW SPOT .25 
2.7MA 10,000 75MW SPOT .25 
3.9MA 5,000 75MW SPOT .25 
2.7MA 10,000 75MW SPOT .25 

24V 300 1.9W 4PDT 4 
4BV 1,300 1.SW 4PDT 4 

110Y 8,000 1.5W 4PDT 4 
24V 300 1.9W 6PDT 4 
48V 1,300 1.8W 6PDT 4 

) lOY 8,000 1.5W 6PDT 4 

24V 300 1.9W 4PDT 4 
4BY 1,300 1.8W 4PDT 4 

110V 8,000 1.5w 4PDT 4 
24V 300 1.9W 6PDT 4 
48V 1,300 1.8IH 6PDT 4 

110V 8,000 1.5W 6PDT 4 

4.5MA 10,000 200MW DPDT 3 
4.5MA 10,000 200MW DPDT 3 
6V 23 1.6W 4PDT 5 

12V 96 1.6W 4PDT 5 
24V 365 1.6W 4PDT 5 
12Y 96 1.6W 4PDT 5 
24V 365 1.6W 4PDT 5 

120Y 6,200 2VA 4PDT 5 
6V 13.3 2.5W 6PDT 5 

12V 62.3 2.5W 6PDT 5 
24V 245 2.5W 6PDT 5 

110Y 5,000 2.5W 6PDT 5 
12V 62.3 2.5W 6POT 5 
24V 245 2.5W 6POT 5 

4.0MA 2,500 40MW OPOT 3 
2.83MA 5,000 40MW OPDT 3 
2.0MA 10,000 40MW DPDT 3 
5.65MA 2,500 BOMW 4POT 3 
4.0MA 5,000 BOMW 4PDT 3 
2.BJMA 1,10,000 BOMW 4PDT 3 
6.93MA 
4.9MA 
3AMA 

6V 
12V 
24V 

26.5V 

6V 
12V 
24V 

2,500 
5,000 

10,000 

60 
210 
900 

120MW 
120MW 
120MW 

.65W 

.65W 

.65W 

6POT 
6POT 
6POT 

DPDT 
DPDT 
DPOT 

Mll-R-5757D or RY4YY4B3 

67.5 I .65W I OPOT 
230 .65W DPDT 

1,000 .65W OPOT 

3 
3 
3 

SUGG. 
RESALE 
PRICE 

4.35 
4.55 
4.90 
6.20 
6.40 
7.05 

1 J .85 
11.85 
11.85 
12.25 
12.70 

2.90 
3.05 
3.15 
3.45 
4.00 

7.25 
7.25 
7.25 
6.90 
7.55 
8.10 

$ 6.25 
6.40 
6.65 
7.55 
7.70 
8.05 

8.20 
8.30 
8.60 

10.15 
10.25 
10.55 

6.55 
11.15 
6.55 
6.55 
6.55 

13.30 
13.30 
21.70 

B.30 
8.30 
8.30 
8.80 

17.65 
17.65 

$ 7.00 
7.15 
7.50 
8.30 
8.50 
8.80 
9.40 
9.60 
9.90 

$18.80 
18.80 
18.80 

18.BO 

21.15 
21.15 
21.15 
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,HIGH PERFORMANCE RElAYS (CONTINUED) 

HC SERIES A micro-miniature, non-polarized, non-latch
ing half-size crystal case relay for high reliability 
performance. Its high-torque motor structure and bifur
cated, gold-plated silver DPDT contacts, rated dry circuit 
to 2 amps @ 28V DC resistive, provide positive per
formance in low level applications. Temperature range: 
-65°C to +125°C. Hermetically welded. HCllD has 
plug-in, plain case; HCllDA has hook-end solder ter
minals and shoulder brackets; HCllDB has hook-end 
solder terminals and flat mounting plate with 2 holes. 
The HC series meets or exceeds all applicable sections 
of MIL-R-5757D/9, and complies with MSFC-SPEC-339. 
Size: Plain case .8" x .4" x .4" (seated). Weight: X oz. 

HL SERIES A companion micro-miniature relay with 
identical specifications as the HC described above, 
except that it is a dual-coil latching relay. The HL can 
be operated: by (1) pulsing each coil alternately, observ
ing coil polarity; or (2) from a reversing (polarized) 
power source by connecting like polarities. Approxi
mately 150 milliwatts @ 25°C coil temperature are 
required for each coil. Coils will operate in less than 
3 milliseconds at nominal voltage @ 25°C. 

SC SERIES Micro-miniature permanent magnet relay for 
low power, high shock/vibration applications. 200g 
shock, 30g vibration to 2000 Hz with no contact open· 
ings. Ambient temperature range: -65°C to + 125°C, 
Features single coil action and conforms to standard 
micro-miniature coil operation except polarized con
nections because of magnetic circuit Positive terminal 
marked with red dot Mounting: SCllD**, -DA, -DB, 
DC and DD correspond to similarly designed SL mount
ings. SCGllD has rectangular header with terminals 
on .2" grid. Weight: X oz. 

**Armel No. HRK-1, 8-pin receptacles available from 
distributors for plug-in applications. 

SL SERIES Dual coil micro-miniature magnetic latching 
relay with same shock/vibration, resistance and ambient 
temperature range as SC. Coils may be connected in 
series for polar operation. Mounting: SL11D* for plug-in 
applications: -DA has shoulder flanges with two .104" 
x .136'" holes on a 1.062" center; -DB has a welded 
bracket with four .125" dia. holes on 1.062" x .281" 
centers;, -DC has two No. 4·40 NC 2A threaded studs 
on .488" x .220" diagonal centers; -DD has plain case 
with hook end solder terminals. SLGllD has plug-in 
terminals on .2" grid. 

*Viking No. PIN VBO/3DV 1 10-pin receptacles available 
from distributor for plug-in applications. 

CS SERIES Two types of accurate, low cost solid state 
voltage sensors are available. First, an adjustable pick
up and drop-out series fOI 24V DC and 120V AC voltage 
sources. Second, a series with factory-fixed pick-up and 
adjustable drop-out, also for 24V DC and 120V AC 
voltage sources. All are provided with standard octal 
plugs for socket mounting and are enclosed in a nylon 
dust cover. Please see the tables for ranges of voltage 
adjustments. 

SPEC IFICATIONS 

Sensing Current Drain: Maximum of 3 ma, 

Maximum Current Drain: After sensing: 30 rna. 

Accuracy of Set Point: 1 % after initial setting. 

Reverse Polarity Protection: Yes, on DC types. 

Operating Temperature: -40°C to +55°C. 

Load Switching Relay Contacts: 
2 Form C (DPDT). Rating: 3 amps 28V DC resistive; 
120V AC resistive, 

Expected Life: 
Mechanical: 10 million operations, 
Electrical: 100,000 operations minimum @ rated load. 

Bii~ 
MAX. 

Dimensions same as He 

.2"x'i 
MA~ 

.790 !sf--"AXy 7 ".x. 

Fixed pick-up and adjust
able drop-out. One knob for 
setting drop-out value. 

Adjustable pick-up and 
drop-out. Two knobs for set
ting desired values. 

TYPE 

HellO 
HCllDA 
HellOB 

24V 
24V 
24V 

814 
814 
814 

.72W 

.72W 

.72W 

OPDl 
OPDl 
OPDl 

.2 18.40 
2 18.40 
2 18.40 

HLllD 24' 1,000 .65W OPOl 2 I $36.75 

S~lID 
selle 
5elID 
SC11DA 
SCIIDA 
SCllDA 
SCIIDS 
SCIIDB 
5C1108 
sellDC 
SCllOD 

SCGll 0 

5(7141 

SlllD 
SLllD 
SL11D 
Sl11DA 
SLI TDA 
Sl11DA 
SLIIDS 
SlllDS 
SLIIDB 
SLIIDC 
SlIlDe 

SLGll 0 

Type 

C5J38·30010 

C5J38·70010 

C5L38·30010 

6V 
12V 
24V 

6V 
12V 
24V 

6V 
12V 
24V 
24V 
24V 

24V 

as 
135 
550 

35 
135 
550 

35 
135 
550 
550 
550 

550 

1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 

1W 

26.5V MI '·'·,5757D /lDC_ 

6V 
12V 
24V 

6V 
12V 
24V 

6V 
12V 
24V 
24V 
24V 

24V 

20·30 

92·140 

20·30 

40 
160 
630 
40 

160 
630 
40 

160 
630 
630 
630 

630 

1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 
1W 

1W 

18·28 

90·138 

18·28 

OPDl 
OPDl 
OPDl 
OPDl 
OPDl 
OPDl 
OPOl 
OPOl 
OPDl 
OPDl 
OPOl 

OPDl 

OPDl 
OPDl 
OPDl 
OPDl 
OPDl 
OPOl 
OPDl 
OPDl 
OPDl 
OPOl 
OPDl 

OPDl 

Type of . 

Voltage 

AC{50/60Hz) 

AC{50/60Hz) 

DC 

2 19.00 
2 19.00 
2 19.00 
2 19.00 
2 19.00 
2 19.00 
2 19.00 
2 19.00 
2 19.00 
2 19.00 
2 19.00 

19.00 

19.15 

20.85 
, 20.85 

20.85 
20.85 
20.85 
20.85 
20.85 

I I 20.85 
i 20.85 

20.85 
20.85 

20.85 

5U99. 

Resale 

Price 

$29.75 

32.50 

25.75 

Tolerances: All limits indicated above are ± 5% on high and low ranges. 

OUTLINE DIMENSIONS SCHEMATICS 
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DRY REED RELAYS 

OUTLINE DIMENSIONS 
I" 2.715 MAX==:1 

6~r J::=PRINTE.O CIRCUIT STANDOFF-
MAX. _ _ .025 x .125 x .032 

-'----'='II' 'II' 'II' PRINTED CIRCUIT MTG. PI N-

1 1--------2.000 • '.1 .025 x .040 K .125 
.• 2.400 

JR (STANDARD) SERIES 

JRM (MINIATURE) SERIES 

r'125MAXl 

468MAX 
__ t 

~r~ l , 

I 

0010 

00: oO'O(TYP) 

j i;.-.IO(TYP) 
-1f..-05 
JRM 

3 CAVITIES 

Fast response, reliable performance, high sensitivity, 
and long life make JR standard and JRM miniature 
series relays especially suited for data processing 
applications, computer equipment, logic circuitry 
and various other sophisticated control circuits. 

~ o 1--< I..- TERMINAL PIN 
f---1.00 --i .030 DIA. MAX X .13 

TWO TYPES OF BASIC CAPSULES 

Both JR and JRM relays employ dry reed glass cap
sules with two basic types of contact arrangements, 
Form .A (SPST-NOl or Form C (SPOT). Biasing with a 
permanent magnet changes Form A to a Form B 
(SPST-NCl. This arrangement requires that coil polar
ity be observed. It uses a two-cavity bobbin. Com
bining one Form A with one Form B results in a 
single Form C (SPOT) break-before-make; this uses a 
three-cavity bobbin. A "true" Form C (SPOT) uses a 
reed switch with two stationary and one movable 
contact. The movable contact is normally closed 
until the coil is energized, causing a "true" Form C 
(SPOT) break-before-make; it uses a single-cavity 
bobbin. 

c: 
SPECIFICATIONS 

Pick-up: 75% of nominal @ 25°C. 

Operate Time: At nom. voltage @ 25°C.: JR: 3ms. 
JRM: Ims. 

Release Time: At 25°C.: JR: .5ms. JRM: .05ms. 

Coil Power: Based upon nom. voltage and resistance. 
JR: 1 capsule - 240 mw; 2 capsules - 360 mw; 
3 capsules - 720 mw; 4 capsules - 960 mw; 
5 capsules 1.5 w. 
JRM: 1 capsule -180 mw; 2 capsules - 275 mw; 
3 capsules - 420 mw; 4 capsules - 540 mw; 5 
capsules - 720 mw. 

For additional specifications see columnar listings 
and drawings. 

OUTLINE DIMENSIONS 

JR Standard Relays Weights 

x = 1 Cavity = .687" max. - 1.50 ozs. 
X = 2 Cavities = .890" max. - 2.00 ozs. 
X = 3 Cavities = 1.094" max. - 2.50 ozs. 
X = 4 Cavities = 1.297" max. - 3.00 ozs. 
X = 5 Cavities = 1.516" max. - 3.50 ozs. 

JRM Miniature Relays 

X = 1 Cavity = .437" max. - .366 oz. 
X = 2 Cavities = .562" max. - .395 oz. 
X = 3 Cavities = .703" max. - .530 oz. 
X = 4 Cavities = .813" max. - .620 oz. 
X = 5 Cavities = .968" max. - .781 oz. 

oHio I 
o 0 ~ 0 0 

! ~~! 
~r-! 

H2'3; i I 
I' i I 

TYP 

i • " i 
-Hi o 

JR 
3 CAVITIES 

TYPICAL 
WIRING DIAGRAMS 

FORM A 
(SPST, NO) 

MAGNETIC BIAS 

+ FORM C(MB) 
(SPDT) 

MAGNETIC BIAS 

+ FORM B 
(SPST, NC) 

FORM C 
(SPOT) 

TYPE 

JR1000 
JR1001 
JR1020 
JR1040 
JR1041 
JR1060 
JR1005 
JR1006 
JR1008 
JR1025 
JR1045 
JR1046 
JR1063 
JR1086 
JR10l0 
JR1011 
JR1013 
JR1030 
JR1031 
JR1050 
JR1051 
JR1066 
JR1088 
JR1089 

JRM1000 
JRM100l 
JRM1003 
JRM1036 
JRM1037 
JRM1048 
JRM1049 
JRM1006 
JRM1007 
JRM1009 
JRM1040 
JRM1041 
JRM1050 
JRM1051 
JRM1012 
JRM1013 
JRM1015 
JRM1044 
JRM1045 
JRM1052 
JRM1053 

iM"lb,mN SECTION 4500 

JR STANDARD SERIES 

COILS CONTACTS SUGG. Number 
Sugg. 

Resistance Arrange7 
Reed of RESALE 

Nominal Rating 
Voltage in Ohms ment Watts 

Cavities PRICE 

6 150 lA 15 1 $ 3.05 
6 100 2A 15 2 4.10 
6 150 1A 50 1 4.30 
6 150 ~ 1 C* 10 1 7.65 
6 100 2C' 10 2 8.40 
6 100 lB 15 2 4.10 

12 600 lA 15 1 3.05 
12 400 2A 15 2 4.10 
12 150 4A 15 4 5.70 
12 600 lA 50 1 4.30 
12 600 lC' 10 1 7.65 
12 400 2C' 10 2 8.40 
12 400 lB 15 2 4.10 
12 200 'A+'B 15 3 5.05 

24 2,400 lA 15 1 3.55 
24 1,600 2A 15 2 - 4.35 

24 600 4A 15 4 6.00 
24 2,400 lA 50 1 4.60 
24 1,600 2A 50 2 6.90 
24 2,400 lC' 10 1 8.00 
24 1,600 2C' 10 2 8.50 
24 1,600 1 B 15 2 4.15 
24 800 lA+'B 15 3 5.35 
24 384 2A+2B 15 5 8.35 

*True Form C 

JRM MINIATURE SERIES 
6 200 lA 10 1 3.30 
6 130 2A 10 2 4.80 
6 67 4A 10 4 7.65 
6 130 lB 10 2 4.20 
6 86 2B 10 3 5.60 
6 86 lA+1B 10 3 5.60 
6 50 2A+2B 10 5 8.60 

12 800 lA 10 1 3.30 
12 520 2A 10 2 4.80 
12 268 4A 10 4 7.65 
12 520 1 B 10 2 4.20 
12 344 2B 10 3 5.60 
12 344 lA+1B 10 3 5.60 
12 200 2A+2B 10 5 8.60 
24 3,200 lA 10 1 3.60 
24 2,080 2A 10 2 4.95 
24 1,072 4A 10 4 7.75 
24 2,080 lB 10 2 4.30 
24 1,376 2B 10 3 5.75 
24 1,376 1A+'B 10 3 5.75 
24 800 2A+2B 10 5 8.75 

*True Form C 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2317 



MERCURY-WETTED CONTACT RELAYS 

1M SERIES Rare long life, high speed,and unvarying dependability
all are the result of the basic component of these relays: a herme
tically sealed glass capsule. It contains the contact arrangement and 
a small reservoir of mercury sealed in a high pressure hydrogen 
atmosphere. A film of mercury is renewed for every operation - that's 
why you can think in terms of billions of operations without contact 
bounce, pits or welds. 

TWO TYPES OF CAPSULES The capsules used in JMF and JMF2 (with 
2 capsules) modules and JML relays has a SPDT, break-before-make 
(Form C), non-bridging contact arrangement. Each capsule used in JMP, 
and JMl to JM4 relays has a SPDT, make-before-break (Form D), bridging 
contact arrangement. JMF, JMF2, JML and JMP series achieve a high 
rate of sensitivity by factory-adjusted magnet biasing. 
MOUNTING POSITION: Upright mounting required, but deviation from 
upright up to 30° causes only minor deviation in operating character
istics. 

CONTACT RATINGS 
IMF, IMF2 and IML: 500V max., and 2 amps max., 100 VA max: 
IMP and IM1 to IM4: 500V max., and 5 amps max., 250 VA max. 
*With contact protection unless in a low level circuit. Details of a 
simple protection circuit consisting of resistor and capacitor in series 
are packed with each relay. 

TERMINATIONS 

$, " $' ". $' .'.' :0' " ~' .. ~. 
27212721· 

t 8 I e I 8 I 8 

Figure 31 

Figure 32 Figure 41 Figure 42 Figure 51 
Hook Svkl",r 14 Pin MiniMure Pl..,g lIook Sold ... 

$, $' $' $' :5 • 6 :5 : -]' • 6:5 11:5 6 

2 . 7 2 • 7 2 . 7 2' 7 

I II I II' I II I iii Fig. 61 
Figure 52 Figure 53 Figw:e 82 Figure 81 FOR JMF MODULE 

OUTLINE DIMENSIONS ~ 
+-~I 

OJ, 
MAX 

~234' 
MAX 

ill X 
----±-

040~~ ~ 
NOM'DIA MAX 

JMF 
MODULE 

APPROX. WEIGHTS: 

X 4 4" JML 
~ a 

~ 

ro '" N N 

JMF-1.2S OIS. 

JML-S.O OZS. 

JMP-4.5 oz,. 

JMl-4.0 aIS. 

JM2 & 3-8.0 alS. 

JM4-10.0 OIS. 

~ ..• 

I~I 
rl'70 h ! I '~·'·II 
~ 

~~ 

~ X 
'" 4 

'" " ('] 

JMP 

JM4 I 

~1 

TYPE 

JMF 
PRINTED 
CIRCUIT 
MODULE. 
SENSITIVE 
FORM C 
NON-BRIDG. 

JMF2 
DUAL
CAPSULE 
FORM C 
NON-BRIDG. 

JML 
SENSITIVE 
FORM C 
NON-BRIDG. 

JMP 
POLARIZED 
FORM 0 
BRIDGING 

TYPE 

JMl 
FORM 0 
BRIDGING 
1 CAPSULE 
SPOT 

JM2 
FORM 0 
BRIDGING 
2 CAPSULES 
DrDT 

JM3 
FORM 0 
BRIDGING 
3 CAPSULES 
3PDT 

JM4 
FORM D 
BRIDGING 
4 CAPSULES 

SERIES COIL CHARACTER I STICS 

S I NGLE-S I DE-STABLE 
JMF 1070-61 450 16.13 mo. 

14.50 mo. 
JO.50 rna. 
9.75 mo. 
5.00 rna. 

JMF 1080-61 675 
JMF1120-6J 1425 
JMF 1150-61 2400 
JMF 1160-61 4000 

BI-STABLE 

JMF 5080-61 675 -1-6.75 rna. 

SINGLE-51 DE-STABLE 

JMF21000-71 130 6.0V DC 
12.0VDC 
24.0V DC 

JMF2 1001-71 520 
JMF21002-71 2200 

51 NGLE-S IDE-51 ABLE 
JML 1061-81 
JMlll10-81 
JML 1160-81 
JML 1190-81 
JML 1200-81 
JMl1240-81 
JML 1260-81 

BI-STABLE 
JML 5160-81 
JMl 5200------.-81 
JML 5430-82 

CHOPPER 
JML 8130-81 

51 NGLE-S IDE-STAB LE 
JMP 1160-11 
JMP 1200-11 

BI-STABLE 
JMP 5200-1' 

CHOPPER 
JMP 8120-12 
JMP 8240-11 

40 12.19mo. 
350 4.45 mo. 

1000 2.76 mo. 
2500 1.79 rna. 
4000 1.56 mo. 

11000 .90 mo. 
25000 .65 rna. 

1000 I t mo. 4000 rna. 
Il} 1100 mo. 
(2) 1100 

600 9.0V 

1000 7.00 rna. 
4000 I 3.70 rna. 

4000 -1-1.88 

500 9.00Y 
11000 165,50Y 

*Current to be applied to the coil wind· 
ing for at leosf 2 seconds just prior to 
curren I flow tests. 

36.0 
13.1 
8.1 
4.0 
3.4 
2.6 
1.9 

16.2 
8.55 

12.9 mo. 
11.6 rna. 
8.4 mo. 
7.8 rna. 
4.0 mo. 

+5.4 rna. 

3,QY DC 
6.0V DC 

12.0V DC 

2.1 mo. 
1.9 mo. 
1.4 rna. 
1.3 mo. 
0.67 rna. 

-5.4 rna. 

O.SV DC 
I.OV DC 
2.0Y DC 

9.75 rna. 1.68 rna. 
3.56 mo. 0.61 mo. 
2.21 rna. 0.38 rna. 
1.43 rna. 0.17 mo. 
1.25 mo. 0.25 mo. 
0.72 mo 0.12 mo. 
0.52 rna. 0.09 rna. 

:'1.24 rna. -1.24 rna. 
0.53 rna -0.53 mo. 
1.76 mo. -1.76 mo. 

Voltage RMS 60 Hz 
6.3V 

5.60 rna. 0.40 mo. 
2.96 mo. 0.24 rna. 

+1.5 mo. -1.5 mo. 

Voltage RMS 60 Hz 

6.3V 
117.0V with 1200 

ohm (±5%1 1f2 walt 
resistor in series 

with coil 

SERIES COIL CHARACTERISTICS 

Terminal Resistance $ugg. 
Nominal 
Operate 

Cap- Figure in Ohms 
s~le Coil No. ± 10% 

DC 

SPOT Single Coil 
1MI 106-12 40 83.70 mo. 

47.50 mo. 
25.00 mo. 
25.00 mao 
12.50 rna. 
10.00 mo. 
10.00 rna. 
6.25 mo. 
4.50 rna. 

1Ml 109-12 130 
1M1112-ll 500 
1M1114-ll 700 
1M1114-12 700 
JM1118-11 2500 
JM1 119-11 4000 
1MI 120-11 7000 
JM! 121..,..-11 11000 
1M1123-11 25000 

DPDr Single Coj[ 
JM2104_22 
JM2106-21 
JM2109-22 
JM2110-22 
JM2111-22 
JM2112-:-22 
JM2115-21 
JM2115-22 

3PDT Single Coil 
JM3109-31 
JM3110-31 
1M3111-31 
JM3115-31 

4PDT Single Coil 
JM4106-41 
JM4110-41 

50 137.50 mo. 
140 81.25 rna. 
315 55.00 rna. 
500 42.25 rna. 
700 37.30 mao 

1250 27.50 rna. 
5000 13.75 mo. 
5000 13.75 rna. 

315 55.00 mo. 
500 42.25 rna. 
700 37.30 mo. 

5000 13.75 rna. 

65 125.00 mo. 
390 52.50 mo. 

MUST OPERATE MAX. 
Current Voltage VOlTAGE 

DC DC @ 25°C (at 35°C) 

67.7 mo. 
38.8 rna. 
20.1 rna. 
20.0 rna. 
20.0 rna, 
10.1 rna. 

8.1 rna. 
6.0 mo. 
5.0 mo. 
3.6 mo. 

110.0 mo. 
65.5 mo. 
44.0 rna. 
34.8 mo. 
30.5 mo. 
22.1 rna 
11.3 mo. 
11.3 rna. 

44.0 mo. 
34.8 rna. 
30.5 mo. 
11.3 mo. 

42.0 mo. 
35.4 mo. 

2.98 
5.55 

11.10 
15.40 
15.40 
27.80 
35.60 
46.20 
60.50 
99.00 

6.04 
10.00 
15.30 
19.20 
23.50 
30.40 
62.10 
62.10 

15.30 
19.20 
23.50 
62.10 

7.15 
18.00 

9.0 
16.1 
31.6 
37.4 
37.4 
70.7 
89.5 

117.0 
148.0 
224.0 

12.25 
20.5 
30.7 
38.7 
45.8 
61.2 

122.0 
122.0 

30.7 
38.7 
45.8 

122.0 

15.1 
37.0 

$10.80 
10.80 
10.80 

11.3,5 

10.80 

20.70 
20.70 
21.25 

13.35 
13.35 
13.35 
14.25 
14.25 
14.25 
14.25 

13.90 
14.25 
15.60 

13.90 

17.50 
18.75 

18.75 

18.05 
19.30 

SUGG. 
RESALE 
PRICE 

16.15 
16.15 
16.15 
16.15 
16.15 
16.40 
8.15 

17.00 
17,00 
17.00 

26.20 
26.20 
26.20 
26.20 
26.20 
26,20 
26.20 
26.20 

33.90 
33.90 
33.90 
33.90 

43.70 
43.70 

4PDT Odal $tyle plugs, except Fig. 23, 32, 42 (Hook Solderl, Fig. 41. 114-Pin miniature plug), 

2318 See YELLOW SECTION for Local Offices; Phones eem/1969 
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g1UD SJATl TIME DELAY RELAYS 

A wide selection of three separate series of solid 
state time delay controls are represented by 
Potter & Brumfield time delay relays, the CD 
series, the CH series, and the CU series. The 
differences between the three types consist in 
their degree of accuracy, the variety available 
in each series, and their cost. 

e 2J 
j t 

TYPE TIME DelAY INPUT SUGG. 
NOTES RESALE IN SECONDS VOLTAGE PRICE 

BASIC TIMING CIRCUIT The basic timing circuit 
of all three series consists of a resistor in series 
with a capacitor. When the input voltage is ap
plied to the resistor-capacitor circuit, the voltage 
across the capacitor slowly increases. When the 
firing level is reached a solid state trigger cir
cuit acts to turn on a solid state output switch 
that energizes a switching relay or external 
electrical load. The solid state design eliminates 
cams, clutches and motors. Using no moving 
parts, the timing circuit can have no mechanical 
wear, an advantage that is especially desirable 
when accurate recycling is required. 

CU SERIES An outstanding value in a solid state 
time delay relay at low cost, the CU series is 

INPUT 
(0<: POLARITY I"'DleATEDI 

A 
EHU ..... L RESISTOR 

AD.JUSTMiLE 

eGJ 2J 
j ,,~, t 

(DC POLARITY INDICATED) 

B 

CU-42 

designed for delay on o~erate applications in <ij~~ 
machine tool controls, copiers, office equipment, ~ f?3'~ ~ 
coin-operated machines, process controls and 
many others. It is available in two types: Fixed t....Y Q "-----.j' en ,."'. 

time delay that is set at the factory and cannot ?? S : 
be modified. Second, adjustable with an external + 1 ~~::;. 1 A '-~16 !;' 
resistor. For minimum time two terminals, 2 and 'I CO"":; ~ ~ 
5, must be shorted; for maximum time the listed ~"" "LY Q "'----1' 
external resistor between terminals 2 and 5 must c-b o~ 'J' "'-
be added. For intermediate times select a lesser ::: y~Q '\.....1' +1""",, ,,,,,1- B 
value resistor, or a potentiometer. Either model ~ /' '\: 
can be furnished in two types of enclosures with +1"",,,,,,, 1_ C 
the relay in the same enclosure as the solid 
state unit. The CU series is offered with delay 
on operate only. 

CUA and CUC are fixed time delays. CUF and CUH 
are resistor adjustable delays. All with internal 
DPDT 10 amp contact relay. 

CUA 41-70010 
CUA 41-70120 
CUC 41-30010 
CUC 41-30120 
CUA 41-30010 
CUA 42-70010 
CUA 42-70120 
CUC 42-30010 
CUC 42-30120 
C UA 42-30010 

CUF 41-70010 
CUF 41-70120 
CUH 41-30010 
CUH 41-30120 
CUF 41-30010 
CUF 42-70010 
CUF 42-70120 
CUH 42-30010 
CUH 42-30120 
CUF 42-30010 

EXT pe, B 

'I:~ 
-')..,MAX 

. 
, 

CUA41-70010 10 
CUA41-70120 120 

CUC41-30010 10 
CUC41-30120 120 

CUA41-30010 10 
CUA42-70010 10 
CUA42-70120 120 

CUC42-30010 10 
CUC42-30120 120 

CUA42-30010 10 

CUF41-70010 1.0-10 
CUF41-70120 1.0-120 

CUH41-30010 1.0-10 
CUH41-30120 1.0-120 

CUF41-30010 1.0-10 
CUF42-70010 1.0-10 
CUF42-70120 1.0-120 

CUH42-30010 1.0-10 
CUH42-30120 1.0-120 

CUF42·30010 1.0-10 

CHA3B-70001 10 

CHB3B-30001 1_0-10 
CHB3B-30003 I.O-IBO 
CHB3B-70001 1.0-10 
CHB3B-70003 I.O-IBO 
CHB3B-BOOO I 1_0-10 

CHD3B-30001 1.0-10 
CHD3B-30003 1.0-IBO 

CHB3B-70011 1.0-10 
CHB3B-70013 1.00IBO 

CHD3B-30011 1.0-10 
CHD3B-30013 1.00IBO 

CDB3B-70003 0.1-10 

~gm:~ggg~ 0.6-60 
1.8-180 

CD038-30003 0_1-10 
C0038-30004 0.6-60 
CD038-30005 1.8-IBO 

COB21-70003 0.1-10 
COB21-70001 1.8-1 BO 

C0021-30003 0.1-10 
C0021-3OOO1 I.B-1BO 

COHJ.1-30005 180 Max. 

COB45-70002 0.6-60 
COB3B-70012 0.6-60 

C0038-30012 0.6-60 

120V AC 1 $12.50 
120V AC 1 14.00 

24Y DC 1 12.50 
24Y DC 1 14.00 

24Y AC 1 12.50 
120Y AC 1 12_50 
120Y AC I 14.00 

24Y DC I 12_50 
24Y DC 1 14.00 

24Y AC I 12.50 

120Y AC 200 K.* 13.25 
120Y AC 2.4 Meg.* 14_50 

24Y DC 160 K.* 13.25 
24Y DC 2 Meg.* 14.50 

24Y AC 200 K.* 13.25 
120Y AC 200 K.* 13.25 
120Y AC 2.4 Meg.* 14.50 

24Y DC 160 K.* 13.25 
24Y DC 2 Meg.* 14_50 

24Y AC 200 K.* 13.25 

120Y AC 1 17.45 

24Y AC I IB.50 
24Y AC I lB_50 

120Y AC 1 IB.50 
120Y AC I IB.50 
240Y AC I 19.50 

24Y DC 1 17.50 
24Y DC I 17.50 

120Y AC 1&7 22.50 
120Y AC 1&7 22.50 

24Y DC 1 & 7 20.50 
24Y DC 1 & 7 20.50 

120Y AC 1 43.BO 
120Y AC 1 43.BO 
120Y AC I 43.80 

24Y DC I 41.55 
24Y DC I 41.55 
24Y DC I 41.55 

120Y AC 2 38.70 
120Y AC 2 3B.70 

24Y DC 3 3B.35 
24Y DC 3 38.35 

24Y DC 4&5 38.90 

120Y AC 6 37.05 
120Y AC 1 & 7 52.45 

24Y DC 1&7 49.50 

CU·41 is a plain case relay, CU-42 has a slotted 
flange case. Diagram A is for fixed delays, dia
gram B for resistor adjustable delays. 

"'External resistor (not furnished) for maxImum time. 

CH SERIES The CH series is intended for a wide 
range of industrial applications where economy 
is, of greater interest than highly critical per
formance. It is available in two types: Knob
adjustable with the relay in the same enclosure 
as the solid state unit. The second type has a 
fixed time delay period that is set at the factory 
and cannot be modified; its case has no knob. 
The CH series is available for time delay on 
operate and on release. 

CH-38 and CO-38. Knob-adjustable d~lay "on 
operate" wtih internally mounted DP-DT relay. 
Contacts rated to 10 amps. Diagram A. 

CHA-38-70001 
CHB-38-30001 
CHB-38-30003 
CHB-38-70001 
CHB-38-70003 
CHB-38-80001 
CHO-38-30001 

CHO-38-30003 
COB-38·70003 
COB-38-70004 
COB-38-70005 
COO-38-30003 
COO-38-30004 
COD-38-30005 

Delay "on release" CH requires auxiliary SPDT 
switch or relay contacts: CBH-38-70011, CHB-38-
70013, CHD-38-30011, CHD-38-30013: Diagram B. 
CD "release" occurs when "Control" circuit is de
energized; supply circuit must be on continuously: 

CDB-38-70012, CDD-38-30012: Diagram C. 

eem /1969 

CO SERIES Remarkably dependable, accurate and 
flexible, the CD series offers an unusually Wide 
selection of operational configurations, all with 
accurate time delay values, fast reset time and 
excellent repeatability. It is available in two 
types: Knob-adjustable in two versions, one with 
the relay in the same enclosure as the solid 
state unit, the other with an auxiliary relay. A 
second type is adjustable ~with an external re
sistor. The CD series is ava~lable for time delay 
on operate or on release. 

CO-21. Knob-adjustable. Use with P&B KRP relays 
(see page 3) as listed under Note 2. 

COB-21-70003 
COB-21-70001 

COO-21-30003 
COO-21-30001 

CO-31. Adjustable with external resistor (not fur
nished). Use with KHP relay (see page 2), Note 4. 

COH-31-30005 

CO-45. Knob-adjustable. For heavy duty when used 
with PR power relay (see page 4) as listed under 
Note 6. 

C OB·45-70002 

See YELLOW SECTION for Local Offices, Phones 

NOTES 

1. Has internal relay with DPDT contacts rated at 
10 amperes, 120V AC. 

2. Use with Potter & Brumfield relay KRP5AG~ 
120V AC, KRPI1AG-- 120V or KRPI4AG--
120V AC or KRPI4AG-- 120V AC. 

3. Use with Potter & Brumfield KRP5DG-- 24V DC~ 
KRPllDG-- 24V DC or KRP-14DG-- 24V DC 
relay. 

4. Use with Potter & Brumfield KHP-17Dll-- 24V 
DC relay. 

5. Supplied with 180 seconds delay; adjustable to 
1.8 seconds with external resistor (not fur
nished). 

6. Use with Potter & Brumfield PRllAY-- 120V 
AC relay. 

7. Provides delay on release; all others have 
delay on operate. 

APPROX. WEIGHTS: 

SERIES CD~31 2.00 ozs. SERIES CD-45 6.00 ozs. 
SERIES CD-2l 4.25 ozs. SERIES CD-38 8.25 ozs. 
SERIES CH-38 4.00 ozs. ALL SERIES CU3.25 ozs. 

2319 
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Relays? Go no further. 
Here, considerably abbreviated, are the Price Electric relays
the most complete line of il1dllstrialand military relays available 
from a single source. Naturally, we show only the most popular 
types and sizes. You'll find the rest, and all the information you 
need to select the right relay, in our catalog. Write for your copy. 

GP 

L 

31 

228 

Industrial Relays 

4PDT-3 amp, 28 VDC/115 VAC res. Coil 
-up to 115 VAC and DC. Dust cover with 
plug-in and socket available. 
Coil VDC Part No. 

6 PHP-17D- 6 
12 PHP-17D-12 
24 PHP-17D-24 

Coil VAC Part No. 
S PHP-17A- 6 

24 PHP-17A- 24 
115 PHP-17A-115 

2,4, and 6 pole, 2 amp, 28 VDC/115 VAC 
res. Coil-up to 115 VDC, sensitivity as 
low as 50 mw for DPDT. Dust cover with 
plug-in and socket available. Also relays 
with twin contacts. 
Some standard relays: 

Pari No. 
Coil VDC DPDT 

6 GP-2C- 6 
12 GP-2C-12 
24 GP-2C-24 
48 GP-2C-48 

Part No. 
4DPT 

GP-4C- 6 
GP-4C-12 
GP-4C-24 
GP-4C-48 

Part No. 
6PDT 

GP-6C- 6 
GP-6C-12 
GP-6C-24 
GP-6C-48 

3 pole, 10 amp, 28 VDC/115 VAC res. Coil 
-up to 115 VAC and DC. Dust cover with 
plug-In and sockets available. 
Some standard relays: 
Coil VDC Part No. 

12 VK-14D-12 
24 VK-14D-24 

Coil VAC 
24 

115 

Part No. 
VK-14A- 24 
VK-14A-115 

Up to 4PDT 5 or 10 amp, 28 VDC/115 VAC 
res. 

Coil: Typical: 12VDC 
115 VAC 

·120 ohms 
2250 ohms 

Open or completely dust covered with 8/11 
pin octal plug. 

Contact 
3 PDT 5 Amp 
3 PDT 5 Amp 
3 PDT 10 Amp 
3 PDT 10 Amp 

Coil 
Volts 
12 DC 

115 AC 
12 DC 

115AC 

Part No. 
Open Dust 
Style Covered 

lK-14D- 12 lKP-14D- 12 
lK-14A-1.l5 lKP-14A-115 
lH-14D- 12 lKP-14D- 12 
lH-14A-ll5 lKP-I4A-1l5 

SP-3 amp, 28 VDC/115 VAC res. Coil-
176 MW. Typical-12 VDC 440 ohms. Sta
bilized Memory Flelay-every other pulse to 
relay coil closes the contact. Open or 
completely dust covered with 8 pin octal 
plug. 

Part No. 
Coil Solder Printed Circuit 
VDC Terminals Terminals 

6 31A112AC 31AliiAC 
12 31A112AE 31AlliAE 
24 31A112AG 31AliiAG 

DPDT-2 amp, .28 VDC/115 VAC res. Coil-
572 MW. Typical-12 VDC 110 ohms. Com
pletely dust covered, for direct PC mount. 

. Coil VDC 
6 

12 
24 

Part No. 
22E121DA 
22E121DD 
22E121DG 

SPDT-2 amp, 28 VDC/115 VAC res. Coil 
-50 MW. Typical-12 VDC 1760 ohms. 
Completely dust covered, for direct PC 
mount. 

Coil VDC 
6 

12 
24 

Part No. 
28Al11CE 
28Al11CG 
28Al11CI 

RD 

8 

520 

8200 

PRICE ELECTRIC 
CORPORATION 

Hi-Spec Electronics Corporation 

A North American Phillips Corporation 

SPDT-3 amp, 28 VDC/115 VAC res. Coil 
-44 MW. Typical-12 VDC 1760 ohms. 
Dust covers for contact area, solder or PC 
terminals. 
Coil VDC 

6 
12 
24 

Solder Terminals 
10F211CE 
10F212CG 
10F212CI 

Part No. 
10F211CE 
10F211CG 
10F211CI 

Military Relays 
DPDT-l amp, 28 VDC res. Coil-13ttMW. 
Typical-26.5 VDC 1500 ohms. Ambient 
Temp.- -65 to +125°C. Vibr.-30 G up 
to 3000 Hz. Shock-80 G, 11 msec. Mil
Spec.-M I L-R-5757. 

Coil Part No. 
VDC Wire Lead Terminals 
26.5 RDA011 BCl 

DPDT-l amp, 28 VDC res. Coil-150 MW. 
Typical-26.5 VDC 1500 ohms. Ambient 
Temp.- -65 to +125°C. Vibr.-20 G up 
to 2000 Hz. Shock: 50 G, 11 msec. Mil
Spec.;---MI L-R-5757 . 

Coli Part NO'. 
VDC Wire Lead Terminals 
26.5 JDB023DFI 

DPDT-l0 amp, 28 VDC/115 VAC res. Coil 
-565 MW. Typical-26.5 VDC 300 ohms. 
Ambient Temp.- -65 to +125°C. Vibr.-
20 G up to 2000 Hz. Shock-50 G, 11 msec. 
Mil-Spec.-MIL-R-5757 & MIL-R-6106. 

Part No. 
Coil Plug-In Solder Hook 
VDC Terminals Terminals 
26.5 B07D111BC3 B07D112BC3 

4PDT-l0 amp, 28 VDC/115 VAC res. Coil 
-565 MW. Typical~26.5 VDC 300 ohms. 
Ambient Temp.- -65 to +125°C. Vibr.-
30 G up to 3000 H.. Shock-lOa G, 10 
msec. Mil-Spec.-MIL-R-5757 & MIL-R-
6106. 

Pa.rt No. 
Coil Plug-In SO'lder HO'ok 
VDC Terminals Terminals 
26.5 A08Bll1CC3 A08B112CC3 

6PDT-2 amp, 28 VDC/115 VAC res. Coil 
-700 MW. Typical-26.5 VDC 240 ohms. 
Ambient Temp.--65 to +125°C. Vibr.
.15 G up to 2000 Hz. Shock-50 G, 11 msec. 
Mil-Spec.-MIL-R-5757. 

Coli 
VDC 
26.5 

Plug-I :art NOSolder HO'O'k) 
Terminals Terminals 

03Cl11DCl 03C112DCl 

DPNO-l00 amp, 28 VDC/115 VAC res. 
DPNO-25 amp, 28 VDC/115 VAC res. Coil 
-3 W. Typical-24 VDC 50 ohms. Ambient 
Temp.- -70 to +125°C. Vibr.-15 G up to 
500. Hz. Shock-70 G. Mil-Spec.-MIL-R-
6106. 

Coil 
VDC 

28 VDC 

Part No. 
Dust Hermetically 

CO'vered Sealed 
82COllBD3 82C342DD3 

All relays shown here, and more, are available from our local distributor. Askhim for a 
Price Electric Relay Catalog, or write us: Price Electric Corporation, Frederick, Maryland 21701 

2320 See YELLOW SECTION for Local Offices, Phones eem 11969 



i§§,,'O,ffid SECTION 4500 

'. /r.;;~; 

REMVAC COMPONENTS, INC .• , .;'\:.':' 
37-55 61st Street Woodside, New York 11377 (212) TW 9-6100. • 

HP-RELAVS 
• UL Approval 
• Two types: solder type (S-terminal) and 

plug-in (R-terminal). 

• Both types available for 6V, l2V, 24V, 
48V, and 110V DC applications, and 6V, 
l2V, 24V, 48V, 115V, 220V, and 240V 
AC applications. 

• Both AC & DC high power applications 
at all voltage levels. 

• Contact arrangements: DPDT, 3PDT, 
and 4PDT available in all types at all 
voltages. 

• Mech. life: over 10,000,000 

• Long life, excellent reliability, and su
perior contact performance up to lOA 
250V AC 

• Complete standardization and simpli
fication allows minimized sizes and low
est prices. 

• Totally interchangeable with U.S. com
ponents, including pin configurations. 

Max. switch-off current 
Max. switch-on current .. 
Max. contact current 
Max. contact voltage 
Max. contact power 
Shock resistance 

..... lOA AC 
.... 2C:'lAAC 

lOA 
... 250V AC 

l20W 
lOG 

R-SERIES 
Can only be used for plug-in 
into standard sockets_ Panel & 
surface mounting sockets are 
available for HP relays. 

S·SERIES 
Can be used without alteration 
with direct solder tab connec
tion or with AMP-connectors, 
type Faston 205. For plug-in or 
printed circuit appl ications. 

K-RELAVS Max_ switching capacity .2A; for type K2F-5A 
Max_ switching voltage .. 220V 

• UL Approval 
Max. switching power.. .50W (120VA); for type 

K2F-100W (500VA) 
• lOP twin contact force Max_ contact current ... AA; for K2F-6A 

• Mech life: 108 
Vibration resistance ... '. lOG to 55Hz 

Type K2 
OPOT 

Type K4 
4POT 

Type K6 
6POT 

• Low operating force 
• Negligible contact bounce 
• Interchangeable 
• 20 I" gold-plated mercury contacts 
• Long life expectancy 

• Low price 

R-RELAVS 
New type of high speed, SPOT, reed con
tact relay 
• 5P rhodium twin contacts 
• 60 megohm contact resistance 
• High reliability 
• Low operating power 
• Up to 500Hz operating frequency 
• Temperature compensation 
• Mechanical life: 109 

• Low price 

N-RELAVS 
• For RF and dry circuit applications 

• Suitable for DC operation 

• SPOT and DPDT 

• High reliability 

• Long life expectancy 

• Low contact resistance 

• NH, NOH, N, and NO types available at 
following voltages: 3V, 6V, l2V, 24V, 
28V,42V,60V,100V 

Voltall:es 
Type Current Contacts 3 6 12 24 28 42 48 60 110 220 

K2 DC DPDT X x X X X X X X 

K2A 50Hz DPDT x x X X X x 
K2A 60Hz DPDT X x X X X x 
K2F DC with 5A contact DPDT x x X X X X X 

K4 
K6 

DC 
DC 

4PDT 
6PDT 

Type RS 
Shielded 
Hermetically 
sealed 

X X 

x 
x x 
X X 

Type RH 
Hermetically 
sealed 

TWO BASIC TYPES: 

X x 
X X 

X 

X 

• 

Type RO 
Unsealed 

Max. switching load. 
Max_ switching voltage 
Max. switching power 
Switch-on/contact current 
Shock resistance 

lA 
110V 
20W 

L5/l 
.30G 

Single side stable SPOT contacts-to be 
used as a neutral nonpolarized relay_ 

Hermetically 
sealed 
MIL-R·57570 

N and NO 

Plastic cover 

Bistable (latching) SPOT contacts-to 
be operated by either single wound coil 
(chopper) or double wound coil. 

HM-RELAVS 
• SPOT 
• Both P and S types available at follow

ing voltages: 3V, 6V, 9V, l2V, l8V, 24V, 
35V, 42V, and 60V. 

• Minimum l5P contact pressure 
• High life 
• Low price 

P 

• Mechanical life: 20,000,000 
Max. switch off current 
Max_ switch on current 
Max_ contact current 
Max. contact voltage 
Max. contact power . 

3A S 

lOA 
6A 

250V 
.... 90Wjl KVA 

P terminal 
Mounting by 
printed circuit 
terminals 

Mounting by two 
mounting screws to 
an insulating plate . 

• •••• REMVAC COMPONENTS, INC. 

• • eem /1969 

37-55 61st Street Woodside, New York 11377 (212) TW 9-6100 
Sole agents for components manufactured by Matsushita Electric Works, Ltd. 

See YELLOW SECTION for Local Offices, Phones 2321 
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HIGH 
VOLTAGE 

SWITCHES, RELAYS, MEASUREMENT, 
CONTROL, ENERGY STORAGE SYSTEMS, 

SAFETY AND 

VACUUM POWER 
INTERRUPTING 

CONTACTORS AND 
CIRCUIT BREAKERS 

5 to 38 KY RMS operate 
50 to 600 amps continuous 

2,000 to 12,000 amps interrupt 

HIGH CURRENT SWITCH 

MODEL GB 

H l-rTM 

HIGH VOLTAGE 
VOLTMETER 
High Impedance 

Portable 
Instrumentation 

.001 V to 120KV 

HV RELAYS 
MODEL E 

Open style 
50 to 100 amps 
12 to 120 KV PK 
12 Ky $54.00 
40 KY $79.00 

150 KY $480.00 

DEVICES 
DC, 60 CYCLES, RF, PULSE, 

FOR ELECTRONIC AND POWER. 
1,000 VOLTS TO 600,000 VOLTS. 

SPOT RELAYS 
MODEL E-DT 

Economical 

Open Style 
12 to 70 KV 

50 to 100 amps 
12 KY $71.00 
25 KY $94.00 

SPHERE GAP RELAYS 
MODEL EE 

Small Size 
Gravity operated 

12 to 100 KV 
15 to 50 amps 

Adjustable 
Sphere Gap cont acts 

0-15 KV to 20-120 KV PK 
25 K Y $82.00 

100 to 4,000 amps 
Continuous 
Small size 

RF RELAYS 
MODEL GA 

High Current 

GROUNDING RELAYS 
MODEL 0 

to 100 KV, PK test 
Air solenoid operated 
27 KV 600 A $190.00 

Air operated to 100 KV PK 
10 t0600 amps Gravity operated 

to 600 KV, 100 amps 
Low corona VOL TAGE DIVIDERS 

MODEL VD 50 KY $180.00 
120 KY $390.00 

HV SAFETY GROUNDING INTERLOCKS, SAFETY DEVICES, 

SPECIAL TIES. Models pictured are examples of a related 

series. Currents are RMS continuous ratings. Voltages Ii sted 

are Peak 60 Cycle Test values. Operating values are generally 

1/3 to 2/3 that of peak test values. Spark-over is generally 
10% to 30% higher than peak test listed. Let us quote on 

specific items since most models are available NO, NC, SPDT, 

and latching, With 115 AC actuators. Many items are not listed 
and pri ces and model s can change wi thout noti ceo 

Compensated 
DC to RF 

to 450 KV, PK 
30 K Y $180.00 

120 KY $425.00 

SPHERE GAPS 

MODEL SG 

Enclosed 
Adjustable 

to 600 KV, PK 
2 to 40 KY$49.00 
6 to 88 KY $98.00 

WRITE FOR CAT ALOG EM 68-A 

ROSS ENGINEERING CORPORATION: / 
11915 Shadybrook, Saratoga. California 
Phone (408) 253-1572 or 253-1573 

95070 

2.69 

2322 See YELLOW SECTION for Local Offices, Phones eern /1969 



SOLID STATE & REED RELAYS 
DESCRIPTION 
Solid state and reed relays provide the most reliable types of isolated 
switching presently available. Solid state relays are the most, rugged and 
fastest (2 microsecond switching through 2000 G's). The Models 98 and 
1285-5050 are DC contact types (to 50 rna) whereas the 2828-3504 (4 amps) 
and 2850-40020 (20 amps) are AC types. Reed relays are the fastest, most 
rugged and reliable of the electromechanical types (3 amps within 1 milli
second through 50 G'S). They have very high isolation between drive and 
glass enclosed contacts. The 7001, 8001, 8021 Microreed Relays are the 
smallest, lowest drive power units made. The 7031 and 8031 are dual-in-line 
plug-in units designed for transistors and integrated cirCUits (3 volts, 25 rna 
drivel. The 7051 and 8051 latching reed relays are logical binary types with 
non-volatile memory (each contact remember!" the last command). Series 

10 are power type reed relays. The 651 and 671 types are light actuated 
relays (h igh isolation and solid state contacts>. The Models 471 and 476 are 
under/over and bandpass frequency detectars far remote monitaring, control 
and decoding. The 2825-50200 and the C2835-28S00 are time-delay relays having 
solid state and reed output contacts respectively. These units are nOW being 
used for many applications. They are virtually immune to shock and vibration 
making them ideally suited for aeraspace, military, industrial, R&D usage 
where miniaturization. power conservation and elimlnatian of maintenance 
are prime requisites. Microfilm data sheets and application notes will be 
found in VSMF or the Thomas Supplementary File. 

Phone, wire or write aur engineering department for an immediate reply. 
recommendation or catalog. Many shipments are same day, if you call.early. 

COMPARATIVE TABLE OF SPECIFICATIONS FOR SOLID STATE & REED RELAYS 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2323 
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CAD SERIES 
1 0 Amp. Rating 

Contacts SPOT DPDT 3POT 

Relay Type CAD5A10 CADllA10 CADl4AI0 
6 volts a.C. 

12 volts a.c. 
$4.95 $5.55 $6.75 24 volts a.c. 

115 volts a.C. , 
230 volts a.c. $5.50 $5.95 $7.15 

Relay TYpe CAD5D10 CADllD10 CAD14D10 
6 volts d.c. 

12 volts d.c. $4.95 $5.55 $6.75 
24 volts d.c. 

110 volts d.c. $5,50 $5.95 $7.15 

5 AMP ALSO AVAILABLE 

Same basic design as CA series; however, with clear plastic dust 
cover' and octal·type plug-in base. Case is secured firmly to base 
by 4 "upset" plastic studs. Contact carrier plate is self-centering. 
Contact carrier is made of "KERIPOLE," a polyester material with 

fibre filling. 

CSD SERIES 
A plate circuit· relay, similar to the CAD 
Type; however with increased sensitivity 
(125 MW per. movablearml. 

2 Amp. Rating 
Contacts SPDT DPDT 3PDT, 

Relay TYpe CSD5 CSDll CSD14 
2500 ohms $5.20 $5.60 $6.80 
5000 ohms $5.30 $5.70 $6.90 

10,000 ohms $5.70 $6.10 $7.30 

SENSITIVE RELAY - CMD SERIES 

1. D.C. Relays with one 
form C contact Type 
CMD 50-Pull·in sen· 
sitivity 40 I)1W; Coil 
Windings - 600 ohm, 
2400 ohm, 9600 ohm 

In this series there are eleven types In three 
claSSifications. 

No. Coi/ List Price 

CMD-5D 6000 '4.95 
CMD-5D 24000 4.95 
CMD·5D 96000 5.20 
CMD·llD 4500 6.10 
CMD-ll0 18900 6~ 
CMD-ll0 73000 6.10 
CMD-5A 5400 5.00 , 
CMD-5A 2340 4.75 
CMD·5A 10000 4.75 
CMD-5A 38500 4.75 
CMD-5A 69000 5.30 

2. D.C. Relays with two 
lorm C contacts. Type 
CMD 110 - Pull·in 
sensitivity 60 mw; 
Coil Windings - 450 
ohm. 1890 ohm. 7300 
ohm 

3. A.C. Relays with ane 
form C contact Type 
CMD SA - Pull·ln 
sensitivity 80 MVA;.' 
Coil Windings- 540 
ohm. 234 ohm, 1000 
ohm, 3850 ohm; and 
6900 ohm 

Contact ratings are 2 amps at 115 VAC. 
Contact paints are gold-flashed sil~er. 

RELAVS 

NEW MINIATURE UNIVERSAL TYPE RA 
A precision piece of equipment at a commer
cial price - designed for use in computers, data 

processing equipment, communica
tions equipment, process control ap
plications, and other equally important 
systems. 

1.515" high, 0.847" wide 
with dust cover 

Type RA is a four pole universal type 
relay for 4 PDT or double·make, 
double·break (DPDT-DBl action. %," 
contacts rated at 3A - normally 
supplied in gold-flashed silver. Also 
available in silver cadmium oxide, 
gold nickel, silver palladium, etc. 

STANDARD COIL DATA Sockets Available 
Resistance in AverageAC 

DC List AC current in MA List 
Voltage 

Ohms± 10% 
at25°C Prices Voltage (relay closed) Pric~ 

6 40 $3.50 6 200 $4.10 
12 160 3.50 12 100 4.10 
24 650 3.50 24 52 4.10 
48 2.600 4.20 48 25 4.80 
90 9.000 4.20 115 10.5 4.80 

110 11.000 4.20 
Pnnted Circuit Terminals at SallJe Prices 

TYPE RR REMANENCE RELAYS 
MaJnetic latching for miniaturized circuitry. Same physical charac
teristics as RA. Voltages from 24·220 AC and 12-110 DC. Same 
electrical characteristics as CRD and CRF on opposite page. 
Prices range from $4.50·$5.30 list. 

STEPPING SWITCH TYPE RT 
The SCHRACK Rotary Stepping Switch 
is a combination of three reliable 
components: 
1. Standard Relay with 1 Form C 
heavy-duty contact. 
2. Ratchet driven Rotary Switch con
sisting of four banks of twelve or ten 
points each with sliding bifurcated 
wipers. 

3. Ratchet driven Stepping Relay with two cams which actu
ate one Form C contact each. 
Schrack Rotary Stepping Switches have a highly efficient 
m-agnetic circuit and. a driving mechanism designed for 
maximum operating safety. All components are mounted on 
a rigid die-cast light metal frame and contacts are perma
nently molded in a sturdy melamine plastic. 
ROTARY SWITCH terminals are arranged in a circular pattern 
with four groups of twelve points each. A conversion can 
make it operate with 3 groups of 16 each. An al~ernate 
version with 4 x 10 points is available for applications 
requiring decimal counting. Each group occupies a quadrant 
of the circle and contains a common bus which is connected 
to the twelve or ten insulated points in sequence by means 
of a sliding wiper as the switch is operated. 

TYPE RT 304 - 4 x 12 Contact Points $19.00 ea. 
TYPE RT 404 - 4 x 10 Contact Points $19.00 ea. 

SEND FOR DISCOUNT 
FOR FURTHER INFORMATION ASK FOR CATALOG 

SCHRACK ELECTRICAL SALES CORPORATION 
1140 BROADWAY NEW YORK, N. y. 10001 

2324 See YELLOW SECTION for LocalOffices, Phones eem/1969 



SINGLE COIL 
MAGNETIC LATCHING 

RELAYS - TYPES 
CRD & CRF 

This is a bi-stable power relay held in 
operated position by a strong residua I 
magnetism of the coil core after the coil 
is de·energized. The coil core is of a 
special alloy having sufficient remnant 
magnetic force to hold the armature 
locked-in for an indefinite period of time 
after being energized momentarily. 

In design, these magnetic latching relays are identical, exce'pt 
for the base, with the Schrack Type CAD plug-in relay. Con
tacts are rated at 5 or 10 amps depending on materials used. 
DPDT (2 form C) or 3 DPDT (3 form C) versions are availanle. 

A dual coil mechanical latching re
lay. Each relay operates on a mo
mentary impulse on either coil and 
is he.ld in the set position until 
released by an impulse on the other 

coil. Both coils must be for the same voltage and are con
tinuously rated. 

Contact rating: 10 amps. (Based on 600 operations per hour 
at 115 volts AC 60 cy. resistive load), 

May be operated continuously at 1000 cycles per hour. 

The CBT relays have a transparent dust cover and a sturdy 
base plate of insulating material. Screw-type terminals are 
provided for all contact and coil connections. Available in 
voltages from 6-230 AC and 6·110 DC. 

MULTI-POLE CONTACTORS 
TYPES M4, M6, MS, M 10 

Small, low-cost units 
Versatile - with auxiliary contacts_ 

These are compact B-pole air -break con
tactors. Principal applications for the M4 
type are control circuits (pilot duty), but 
also may be used for switching of small 

single-phase or threephase motors. Type MB has 4 contacts with in
creased rating and 4 contacts identical with M4. Types M6 and MIO 
have same features as M4 and MB, but have 3 main contacts and I 
auxiliary contact - intended for industrial applications. 

LIST 
PRICES: 

M4 - $12_00 
M6 - 15_00 
M8 - 12.00 
MIO- 15.00 

STOCKED IN OUR N. Y_ WAREHOUSE 

1§4,!ib,ffiN SECTION 4500 

RELAYS 

OPEN RELAY 
TYPE CA 

Recognized under the com
ponents program of Under
writers Laboratories, Inc. 

S AMP RATING 10 AMP RATING 
CASA5 CAllA5 CA14A5'--1~--:---;c-: ........ C_A..c5,-,-Al-,0+CAllAl0 CA14Al 

r2-:1~:--~-g-;-;!!-~-f-~.': 1-$'-'2"""'6'"'0 1 $3.00 I $3.:~ J~ ~gl:!: H.: $2.65 ~3'05-1-$3-'9-0 
115 volts a.c. 115 volts a.c. 
230 volts a.c. 2.95 3.40 4.20 30 volts a.c. 3.00 3.45 4.30 

-,---.C::.:.A:.-:c50.5 CAll05 CA1405 CA5010 CA11010 CA14010 
6 volts d.c. 6 volts d.c. 

12 volts d.c. ' 12 volts d.c. 
24 volts d.c. $2.60 $3.00 $3.80 24 volts d.c. $2.65 .$3.05 $3.85 
60 volts d.c. 60 volts d.c. 

110 volts d.c. 2.95 3.40 4.15 '10 volts d.c. 3.00 3.45 4.25 

A robust and dependable open·type relay, equipped with lugs suitable for 
soldering and for mounting of AMP-FASTON Connectors, Series 110. Con
tact rating: 5 amps or 10 amps; according to contact material. Standard 
coils available: 6, 12, 24, 115, 230 volts a.c.; 6, 12, 24, 110 volts d.c. 
Standard versio.ns include 1, 2, or 3 Form C contacts. Optional: solder lugs 
for printed circuit boards, and .187 Faston Connectors. 

DRY LIST 
TYP' PILE·UP PRICE 

REED RELAYS 1/2 AMP. 
RU510 103 lA $ 4.05 3 WATTS 

106 4.15 
112 4.30 

TYPE RU 124 4.80 

RU520 103 2A 6.85 
'06 6.95 
112 6.95 
124 7.25 

RU530 103 3A 9.65 
106 9.'" 
112 9.85 
124 10.35 

.1 AMP RUS11 103 lC 12,10 
4 WATTS 106 12,80 

112 12.90 
124 13.45 

RU521 103 2C 24.10 
106 24.20 
112 24.20 

May be incorporated into 124 24.40 

printed circuits as easily RU531 103 3C 35.50 
as other components. These 106 35.60 

are rugged, compact. high· 112 35.80 
12' 35.95 

power units available in a 
1 II.MP RU512 103 lA 4.20 wide range 01 voltages and 15 WAn 106 4.25 

contact arrangements fea· 112 4.35 

turing long mechanical life 12' 4.15 

(lPO mill. operations). They 
148 5.60 

3 AMP RUS13 103 lA 8.20 a' e not influenced by 50 WAn 106 8.25 
mounting position and are 112 8.35 

fully protected against cor· 124 8.15 

rosive atmospheres. 
148 9.55 

COST PROTECTION AGAINST SINGLE PHASING 
IN A THREE WAY SYSTEM 

Operates by the use of bi·metallic strips 
and dissimilar coefficients 01 expansion 
under temperature changes. 
When tEll11perature increases due to over· 
load, a microswitch is activated in any 
leg of a three phase circuit. 
Microswitch is normally placed in series 
with the solenoid of any switching device 
in the 3 phase line. Reset button may be 
manually or automatically operated. 

ITE FOR COMPLETE SPECI 

SEND FOR DISCOUNT SCHEDULES 
. FOR FURTHER INFORMATION ASK FOR CATALOG 

SCHRACK ELECTRICAL SALES CORPORATION 
1140 BROADWAY NEW YORK, N_ Y. 10001 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2325 
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SIGMA RELAYS 

SERIES 

2326 

Shown below are selected Sigma relays, with a capsule listing of gen
eral characteristics. For a complete product listing, send for Sigma's 
new catalog of preferred standard and stock relays. Individual data 
sheets on specific relay types are also available. 

11 

® 

50 

® 

59 

® 

62 

65 

® 

67 

® 

68 

® 

VAC 
Max .. 

115 

230 

115 

230 

GENERAL PURPOSE 

COil 

VDC 
Max. 

48 

110 

24 

110 

24 

110 

110 

POWER 

POLES 
(up to) 

SPOT 

3POT 

SPOT 

6POT 

SPOT 

4POT 

3POT 

CONTACTS 

RATING 
(amperes) 

0.5 to 5 

5 to 10 

2 

5 

1 

3 

5 to 10 

55 230 VAC 28VDC 

57 

230 110 

230 110 

4POT 15 

3POT 15 

Sigma also markets a wide range of 
precision snap switches (see section 
5100) and a complete line of instru
ments and controls (see section 2900). 

See YELLOW SECTION for Local Offices, Phones 
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6 
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SERIES PICKUP 
POWER, 

MIN. 

4 

® 20spmw 

5 
® 1 spmw 

41 
® 32 mw or 

0.06 va 

42 

® 0.30 va or 
100 spmw 

48 

® 10mw 

SENSITIVE 
COIL 

Resistance 

MIN. 
(milliohms) 

12 

100 

12 

8 ohms 

3,500 ohms 

MAX. 
(ohms) 

12,000 

26,000 

12,000 

14,000 

5,000 

i@tlia,m. SECTION 4500 

SIGM~ 

CONTACTS 

POLES 
(up to) 

SPOT 

SPOT 

SPOT 

DPDT 

SPOT 

RATING 
(amperes) 

0.1 to 2.5 

.25 to 1.5 

1 to 10 

1 to 5 

2 

HIGH PERFORMANCE These relays all suitable for dry-circuit switching. 

COIL CONTACTS 
SERIES PICKUP 

POWER, MIN. VDC 
POLES RATING 
(up" to) (amperes, max.) 

22 
12.5 mw 6 to 48 OPOT 2 

32 
50 spmw 1.5 to 26.5 DPDT 2 

33* 
100 mw 3 to 110 DPDT 2 

""""""" 34 
,. 20 spmw 1.5 to 26.5 OPOT 2 

d~. 
35 

40 spmw 1.5 to 26.5 DPOT 2 

36* 
260 spmw 6 to 48 OPOT 2 

* Denotes Qualified Product Listing to Mil-R-5757E 

SIG~ 
INSTRUMENTS INC 

, 

Rraintree, Massachusetts 02185 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2327 
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TELEDYNE 
TRANSISTOR 

CASE RELAYS 

All welded construction 
TO-5 transistor type enclosure 
Contacts - laid plated 
for dry circuit requirements_ 
Hermetically sealed 
Excellent for hith iso.lation switchinl 
Capable of withstandinl 
hilh shock and Yibration 

CONTACT 
RATING 
(OPERATIONS) 

CONTACT BOUNCE 

OPERATE POWER 
(PULL-IN) 

OPERATE TIME 

RElEASE TIME 

OVERLOAD 

VIBRATION 

SHOCK 

DIELECTRIC 
STRENGTH 

NOMINAL COIL DATA 

RESISTANCE 
In ±IO% @ 25°C) 

H (HEIGHT OF CAN) 

X (NUMBER OF LEADS) 

LEAD LOCATION 

SCHEMATIC 
(viewed from header) 

'

411 
4110 

. 41100 
SPOT 

107 (Q) low level 
106 @ 0.5 amps 
105 @ 1.0 amps 

1.5 MS Max. 

2.0 MS Max. @ 25°C 

411 1.5 MS 
4110 4 MS 
41100 4 MS 

2 amps @ 28V DC 

30G's to 3000 cps 

80G's, 11 MS 

500 VRMS 
300 VRMS @ 1.3" Hg 

5,6,9,12,18,26.5 

41l & 4110-63, 125, 
280,500,1130,2000 

41100 - 50, 98, 
280,500,1130,2000 

5 leads 

~r-031 010 

~4;':'4110' 
~~\4110D 

TYP Sl[ADS~ 

(~~jE~1(~J13 
4110 41100 

W412 
4120 

. 41200 
. OPOT 
I I , 

107 @ low level 
law 0.5 amps 
105 @ 1.0 amps 

1.5 MS Max. 

2.0 MS Max. @ 25°C 

2amp @ 28VDC 

30G's to 3000 cps 

80G's, 11 MS 

500 VRMS 
125 VRMS @ 1.3" Hg 

5,6,9,12,18,26.5 

412 & 4120 - 50, 98, 
220,390,800, 1560 

41200 - 39, 78, 
220,390, 800, 1560 

.265 Max. 

8 leads' 

Insulation Resistance - 10,000 megohms min between mutually insulaled terminals 
Terminal Strenllh - Each terminal will withstand a I lb. pull in any direction 
Temperature Ran,e - _65°C to + 125°C (for 415 series - 55°C to + 125°C) 
Enclosure - All welded. Hermetically sealed. 
Wli,bt - 0.08 ounce' to 0.15 ounce 
Applicable Specification - Meets or exceeds MIL·R-57570 
Rated Duty - Continuous 
Contact Resistance 0.1 ohm max before life 0.2 ohm max after life 

at max rated current 
Most configurations available from local distributors Other characteristics available 

m 420/422 
4200/4220 
42000/42200 

" MAG-LATCH 
I' I OPOT 

10' @ low level 
105 @ 0.5 amps 

2.0 MS Max. 

1.5 MS Max. @ 25°C 

1 amp @ 28V DC 

30G's to 3000 cps 

80G's,llMS 

500 VRMS 
125 VRMS @ 1.3" Hg 

5,6.9,12,18,26.5 

420/422 & 4200/4220 
61, 120, 280, 500, 
1130, 2000 

42000/42200-48,97, 
280,500, 1130,2000 

.275 Max. 

420 - 9 leads 
422 - 10 leads 

~ mO 
42100 

. 
MAG-LATCH 

Ii: i SPOT 

10' @ low level 
105 @ 0.5 amps 

0.5 MS Max. 

100 MW @ 25°C 

1.5 MS Max. @ 25°C 

I amp @ 28V DC 

50G's to 3000 cps 

150G's,6 MS 

500 VRMS 
125 VRMS @ 1.3" Hg 

5, 6,9,12,18,26.5 

421 &4210-61,120, 
280,500,1130,2000 

42100 - 48,97, 
280,500.1130,2000 

.275 Max. 

7 leads 

r'~i 
\~/ 

421 

~;~.' 
".[~ __ :?'TI 

4210 

G~;;J-' 
"·t~-~ 

Ql 431 
4310 
43100 

, . SENSITIVE 
SPOT 

107 @ low level 
106 @ 0.5 amps 
105 @ 1.0 amps 

1.5 MS Max. 

3.5 MS Max. @ 25°C 

2 amp @ 28V DC 

30G's to 3000 cps 

80G's, 11 MS 

500 VRMS 
350 VRMS NC-NO 
300 VRMS 

5, 6,12,26,32,40 

.375 Max, 

5 leads 

c~) 
431 

(~'" Gg1P 
4310 

2328 See YELLOW SECTION for Local OHices, Phones eem /1969 



TELEDYNE 
TRANSISTOR 

CASE RELAYS 

VRMS 

432 
432D 
432DD 
SENSITIVE 
DPDT 

VRMS NC·NO 
VRMS @ 1.3" Hg 

All welded construction 
TO-5 transistor type enclosure 
Contracts - gold plated 
for dry circuit requirements 
Hermetically sealed 
Excellent for high isolation switching 
Capable of withstanding high shock and vibration 

l:il 

'... 412T 
DPDT 

6,12,26,36,48 5, 6, 9, 12, 18, 26,5 5, 6, 9, 12, 18, 26.5 

SCHEMATICS 
(viewed from header) 

63, 125,280,500, 
1130,2000 

.031 

'035~.:I" 
,. 

36"TYP. 
SlEADS 

411T SPOT 

411T SPOT 

50, 98, 220, 390, 
880,1560 

.031 

. 03Si--, }i-

36'''9.,,,,, 
412T DPDT 

412T DPDT 

'g.iI,.. SECTION 4500 

Teledyne is currently providing for space flight applications Screened 
Relays which meet or exceed the following NASA Screening Specifications: 

Marshall Space Flight Center-SPEC. Goddard Space Flight Center -SPEC. 
MSFC-SPEC-339 GSFC-SPEC-601.100, 
MSFC-SPEC-339A change 2 Paragraph 3.8 
MSFC-SPEC-40M37496 Jet Propulsion Laboratory-SPEC. 

11, .,' 431T 
. .• SENSITIVE 

SPDT 

500 VRMS 
350 VRMS NC·NO 
125 VRMS @ 1.3" Hg 

5, 6, 9, 12, 18, 26.5 

125, 255, 630, 1025, 
2300,4000 

.031 

"5~ 
J60TYP~8lEADS 

431T SENSITIVE SPOT 

431T SENSITIVE SPDT 

JPL-SPEC-ZZP-2073 

nt 432T JW SENSITIVE 
DPDT 

500 VRMS 
350 VRMS NC·NO 
125 VRMS @ 1.3" Hg 

5,6,9, 12, 18, 26.5 

100,200,400,850, 
1600,3300 

.031 

035~ 

"'''~9lEA'' 
432T SENSITIVE DPDT 

432T SENSITIVE DPDT 

1 712 
712D 
INDUSTRIAL 
DPDT 

107 Min. Mechanical 
106 @ 0.5 amps 
105 @ 1.0 amps 

185 MW@25°C 

5, 6, 9, 12, 18, 26,5 

50, 100, 220, 399, 
880, 1560 

~
.~r ... t ... ,,, • 

.. .",. 712,7120 
INDUSTRIAL DPDT 

712,7120 
INDUSTRIAL DPDT 

fi] 
(j~~~) 

TELEDYNE RELAYS All Relays shown are aVailable 
With bUilt In arc suppressIOn diodes 

eem/1969 

A TELEDYNE COMPANY 
3155 W EI Segundo Boulevard 
Hawthorne, California 90250 
(213) 679-2205 • 772-4357 
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. high reliability 

VACUUM RELAYS 
Torr Laboratories is a leading producer of high voltage relays, vacuum 

capacitors and associated devices in the high voltage, high vacuum electronics 
field. 

By means of very high vacuum it is possible to miniaturize high voltage 
components to a degree not possible by conventional methods. The near absence 
of air and' gasses means high standoff voltages, freedom from electrode con
tamination, minimum arcing and rapid recovery in case of overloads. Vacuum 
components are also independent of temperature and atmospheric conditions 
and are ideally suited for applications where long life and reliability are essential. 

TSR 

Send for our complete catalogue; 

TORR ... the famous name in vacuum T5A 

, 
TORR TYPE TVSo12 TMR·925 TB2A TaT lSS 

Contact Arrangement SPDT, Form C SPDT, Form C DPDT, Form 2C SPDT, Form C SPOT, Form C 

Operating Voltage IS KV, air IS KV, air 
(peak) 17.5 KV 17.5 KV 20 KV 26 KV, oil 26 KY, oil 

Test Voltage (peak) 22.5 KV 27.0 KV 25 KV 18KV IS KV 

Max. Contact 
Resistance (ohms) .012 .012 .010 .0lD .0lD 

Total Operate TIme 
(milliseconds) 15 15 15 12 12 

Total Release Time 
(milliseconds) 15 15 10 lD 10 

Coil Voltages 26.5 VDC 
Available 117.0 VAC 40.0 VDC 26.5 VDC 26.5 VDC 26.5 VDC 

Coil Resistance 
(ohms) ± 10% 12S.0 (DC) 65 225 265 265 
@ 25°C 2000 (AC) 

Continuous Current 
(amps) RMS 9.0 10.0 20' 15' IS' 
-&0 cps 

Nominal Weight (oz.) 7.0 7.0 5.0 4.0 4.0 

Nominal Size (inches) 4'111 x 3'111 4112 x 31/4 11/4 X 3 llfs x 2'114 11/. x 2'114 

Body Style T·shape T-shape cylindrical cylindrical cylindrical 

flange style 
Mounting Style' . with or without foot bracket threaded style threaded style with or without 

foot bracket mounting holes' 

Medlcal-Defibrll-
Typical Application AC, DC, Pulse lator, AC, DC, RF, AC, DC, RF, /IC, DC, RF, AC, DC 

Pulse Pulse Pulse Pulse 

Shock 30G - 11 ms 30G - 11 ms 30G - 11 ms 30G -'- 11 ms 30G-11 ms 

Vibration 5G, 55-2000 cps 10G-500 cps 10G-500 cps , lOG -55 cps 15G -55 cps lOG, 55-500 cps 5G-2000 cps 5G-2000 cps 

General Construction 
glass-metal glass-metal glass·metal glass-metal glass-metal 

Federal Stock Number 5945-803-6104 - 5945-776-5948 594-755-4247 -
(E323) 

TaR 

SPDT, Form C 

30 KV, air 
35 KV, oil 

25 KV 

.012 

12 

10 

26.5 VDC 

120 

25' 

4.0 

2 X 31/. 

cylindrical 

flange style' 

RF, AC, DC 
Pulse 

30G - 11 ms 

10G-400 cps 

glass-metal 

, Consult Torr data sheet for higher frequency values 
2 Patent pending 

© 1966 Torr Laboratories, Inc. 

• Other mounting styles available 
4 Torr. patented design 
5 Model available in smalier size for portable defibrllator use, 

Specify Model TMR-9A 
, The style without mounting holes is desirable when the relay is soldered 

directly into a transformer of a pulse forming network which is oil filled. 

2330 See YELLOW SECTION for Local Offices, Phones eem/1969 
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T-35 TVS-2 TVS-l T8S T8T 

T-60 TMR-9 T-7 TCR-1A TB2A 

TCR-1A' T5A T5AM' TVS-2 T-7 T-35 T-60' 

SPOT, Form C SPST, Form A or B SPST, Form A SPOT, Form C SPOT, Form C SPOT, Form C SPST, Form A or B 

3_0 KV, air 
20 KV, oil 5_5 KV 4_0 KV 17_5 KV 7_5 KV 35 KV 60 KV 

3_0 KV 10 KV 3_0 KV 22_0 KV 12_0 KV 45 KV 70 KV 

-010 .015 .020 .015 .015 .015 .015 

500 micro-
4 10 seconds 13 10 15 15 

500 micro-
4 10 seconds 13 10 15 15 

26.5 VDC 26.5 VDC 
26.5 VDC 26.5 VDC 26_5 VDC 26.5 VDC 26.5 VDC 117.0 VAC 

330 250 170 40 200 50 (DC) 120-220 
2000 (AC) 

15' 4_5 4.0 7.0' 4.0 10.0 20 

1.0 1.0 1.0 7.0 1.0 10 12 

1 xlV. :V. x 2 V. x 2 4'1'. x 3'1'. 2'1'. x 21f2 7V2 x 51/2 3 x 13 

cylindrical cylindrical cylindrical T-shape T-shape T-shape cylindrical 

threaded style foot bracket with or without 
foot bracket 

foot bracket foot bracket foot bracket llange base 

Very high speed 
RF, AC, DC AC, ~C, Pulse operation- RF, DC, Pulse AC, DC, Pulse AC, DC, -Pulse AC, DC, Pulse 
Pulse AC, DC Pulse 

55G - 11 ms 50G - 11 ms 100G - 11 ms lOG - 11 ms lOG - 11 ms lOG - 11 ms lOG - 11 ms 

lOG-55 cps 30G-500 cps 
10G-2000 cps 5G-1500 cps 20G-2000 cps lOG-55 cps 20G-500 cps lOG-55 cps lOG-55 cps 

glass-metal 
miniature miniature miniature copper-clad m'iniature 
ceramic-metal glass-metal glass-metal electrodes glass-metal glass-metal glass-metal 

- 5945-919-3221 - 5945-259-5877 - - -

TORR LABORATORIES, INC. 
2228 Cotner Avenue. Los Angeles, California 90064 • (213) 477-1224 • TWX: 213-490-3972 

eem/1969 See YElLOW SECTION for Local Offices, Phones 2331 
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CRYSTAL CAN 
MICROMINIATURE 

Extremely small, lightweight 
sealed units. Meet require
ments of Mll-R-6106 and 
5757. Single, double and 4 
P?le; half size; tranSistor~. . 
sIze and standard; all sensi· 
tivities and mounting types 
up to 10 amp. contact ratings. 

AN, MS, RY and AIRCRAFT 

One of the largest stocks in the world. 

SUBMINIATURE - MINIATURE 

Compact, highly efficient relays, particu
larly for dry circuitry. Developed to meet 
Spec. Mll-R-5757. Up to 6 PDT. Hermeti· 
cally sealed. Up to 10 amp contacts; all 
voltage ratings. Open frame miniature types 
in wide variety of units in SPOT and OPDT. 

POWER 

Open frame and sealed 
types up to 30 amps in 
all voltage ratings. 

HERMETICALL Y SEALED 

Standard and special types with solder lug 
or plug-in headers in almost all configura· 
tions. 

2332 

STEPPING and IMPULSE 

An almost unlimited variety of standard and 
special types in all rated voltages up to 22 
levels-up to 50 positions. 

MERCURY WETTED 

High speed, hermetically sealed relays, 
capable of a billion operations without 
failure. Up to 6 PDT in plug-in, solder lug 
and printed circuit types both polarized 
and non-polarized in all voltage ratings. 

See YELLOW SECTION for Local Offices, Phones 

HIGH VOLTAGE and VACUUM 

A wide variety of both vacuum and open 
frame types up to 60 KV in single and mul
tiple pole types. 

REED 

An almost unlimited variety of standard and 
special types in single and multiple arrange
ments at all rated voltages. 

TELEPHONE 

Versatile, multi-pole relays in all popular 
styles and every voltage and contact con
figuration. Made to industry standard speci
fications. 

SOLID STATE 
and OTHER 

TIMING DEVICES 

Timers with accurate re
peat cycle mechanism. 
Available in single and 
multiple contact config
urations with ranges from milliseconds to 
15 minutes and more. 

SENSITIVE TYPES 

Single and multi pole units in all popular 
ratings. Polarized and non-polarized types. 

MANY OTHER TYPES IN STOCK 
Latching .' Thermal • Choppers. 

Snap-Action Switches 

eem/1969 
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",., 
Series 372 • Occupies only 0.02 cu. in. 

• Smallest Multi·Pole Relays 
in Industry 

• Operates on only 50 mw of power • Occupies 0.055 cu. in. per pole 

• Operate time 300 microseconds (typical) • Operates on 90 mw 

• Insulation resistance as high as 1 x 10140 • P.C. board mount 

• Contacts rated at a full 7 watts Series 442 • Contacts rated at full 7 watts 

MICRO-MINIATURE REED RELAYS 

• Contact rating: 
lOW, 500 ma 

• Coil voltages: 
6,12 or 24 VDC 

• Insulation resistance: 
5 x 10100 

PRINTED CIRCUIT 
BOARD MODEL 

Series 3421 

HIGH DENSITY MODEL 

MINIATURE REED RELAYS 

• All contact configurations • Contact arrangements, single 
available pole to 6 pole models 

• Coil voltages: 6·48 VDC • Coil voltages: 6 to 48 VDC 
• Contact rating: 10 watts • Coil ratings: 125 to 600 mw 
• Standard 1" grid spacing Series 262 • Contact rating: lOW 

STANDARD REED RELAYS MERCURY WETTED REED RELAYS 

• Coil ratings: 200 to 1500 mw 
• Contact ratings to SOW 
• Operating time: 2.5 ms (typical) 

• Coil voltages: 6 to 120 VDC 

Series 3002 & Series 3002 Hg 

• Contacts: 1 to 5 pole 
• Coil ratings: 200 mw for 1 pole, ' 

to 1500 mw for 5 poles 

• Coil Yoltages: 6 to 120 VDC 
• Contact rating: 3 amp up to SOW 

For complete details on how Wheelock can help solve, problems involving space, 
weight and environmental limitations, write for the NEW Wheelock Reed Relay 
Catalog. It features the latest test data on reed relay life and reliability, dynamic 
characteristics and static characteristics. 

SIGNALS INC •• 273 BRANCHPORT AVENUE· LONG BRANCH, NEW JERSEY 07740 • (201) 222-6880 

eem/1969 ' See YELLOW SECTION for Local Offices, Phones 2333 
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\NABCC 
~ 

WESTINGHOUSE AIR BRAKE COMPANY 
AEROSPACE DEPARTMENT 

. Swissvale Post Office, Pittsburgh, Pa. 15218 

RELAYS FOR AEROSPACE & INDUSTRIAL APPLICATION 

This series of crystal case relays is produced 
with meticulous care under controlled condi
tions. The relays are designee! to meet ad
vancedcircuit requirements of high-density 
packaging and printed circuit boards, and 
feature a balanced, rotary type armature to 
provide maximum immunity to severe shock, 
vibration and acceleration forces. 

All relays meet or exceed the rigorous re
quirements of MIL-R-5757. Temperature rat
ings - from -65 degrees C to + 125 degrees 
C. Vibration - 20 G from 10 to 2000 cps. 

HOW TO ORDER 
CRYSTAL CASE RELAYS 

As a convenience to our customers, a catalog 
numbering system has been incorporated in 
this brochure to permit the selection of the 
proper relay for a specific application. The 
Catalog Number consists of five parts as ref-

Shock - 50 G for 11 milliseconds. Life ex
pectancy - 100,000 operations at maximum 
rated loads. Special dry circuitmisstest avail
able for all relays upon request. 

The following tables list only a few of the 
most popular combinations of relays, mount
ings, header terminals, coils and contact rat
ings that are available. Inquiries concerning 
specific applications and special require
ments are welcomed. See the Representative 
listing in this catalog or write our Pittsburgh 
office directly. 

erenced in the diagram below. The first three
digit Symbol always is used initially in the 
Catalog Number to identify WABCO Model 
Number. Explanation of the remaining parts 
is contained as foUows: 

WABCO 
RELAY 
MODEL 

NUMBER 
(900) 

TERMINAL 

SYMBOL 

COIL 

SYMBOL 

MOUNTING 

SYMBOL -
SUFFIX 

SYMBOL 
(4) (03) (01) C···) 

Citing Catalog Number 90040301 as an example, it can be determined that the ordering number is 
constructed in the following manner: 

Symbol 900 indicates the Model 900 One-Sixth Size Crystal Case SPOT Relay. 

The Terminal Symbol 4 refers to the type of terminals used in this specific relay. As described on 
Model 900 Relay Section, under header terminals, Symbol 4 denotes a terminal header with hCilf-inch leads. 

Coil Symbol 03 denotes a 2000-ohm coil for 20 to 30 volts D.C. operation. Information pertaining to 
this reference is found within the Coil Performance Table. 

Symbol 01 refers to the mbunting arrangement for this particular relay, and this information is found 
in Model 900 Relay Section, under mounting styles. The Symbol 01 mounting style features a relay without 
mounting brackets for direct application to printed circuit boards. 

. . . 

Space is reserved at the end of the Catalog Number for a two-digit Suffix Symbol. If the standard 
dry circuit miss-test is required, Symbol 01 should be added as a suffix. Catalog Number 90040301-01 
is the relay described above with a dry circuit miss-test applied. 

2334 See YELLOW SECTION for Local Offices, Phones eem ll969 
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WESTINGHOUSE AIR BRAKE COMPANY \N AS C C 
AEROSPACE DEPARTMENT 

Swissvale Post Office, Pittsburgh, Pa. 15218 

MODEL 900 - ONE SIXTH SIZE CRYSTAL CASE RELAY SPOT 
• Meets or exceeds MIL-R-5757D. 

• Ideally suited for high density 
packaging. 

• Volume is less than 0.050 cubic inch. 

• The 0.1 inch grid-spaced terminals 
make it ideal fo use in standard 
P.C. boads. 

CIRCUIT DIAGRAM 
The Model 900 One-Sixth Size Crystal Case SPDT Relay features a 
O.l-inch grid-spaced terminal configuration which ideally permits its 
use in standard printed circuit boards utilized by the aerospace and 
electronics industries. 

r-.I00T-.200~ 

HEADER TERMINALS Terminal types are identified by 
the Symbols 1, 3, and 4. 

Symbol 1 
Hook-type solder 

terminals 

=======1 

'~====::::j 
=====1 

L'~----1 2 
Symbol 3 

Ph-inch leads 

MOUNTING STYLES 

. .. " 
~430 MAX1 r~;~l DO'@ 

. 
0* @@ 

500" 
MAX. 

o L @@ 

Symbol 01 

0====1 

.025 

-'-0====1 T 

o===:::::j 

L~~ 
2 

Symbol 4 
Half-inch leads 

Symbol 10 
Without mounting brackets 

or studs 
With brackets for mounting relay 
with header projecting through 

the mounting surface 

• Low power requirement. 

• Heavy magnetic structure. 

• Rugged reliability and operating 
characteristics. 

• Designed for application in aircraft, 
missiles, spacecaft or ship-board 
or ground-support equipment. 

SPECIFICATIONS 
GENERAL DATA 
Description - A hermetically sealed rotary type microminiature gen-

eral purpose relay which meets the requirements of MIL-R-5757D 
Weight - 0.15 ounce maximum 
Terminals - SOlder-hook, half-inch leads, and 11h-inch leads 
Mountings - A variety of standard mountings is available. 

See Section C 
Contacts - SPDT-Form C (break before make) 

ELECTRICAL DATA 
Coil voltage - 26.5 volts D.C. nominal with 2000-ohm coil. See Coil 

Performance Table for additional coil voltages 
Contact resistance - 0.05 ohm maximum at rated current, 0.1 ohm 

after life tests at rated current 
Contact ratings - Low level dry circuit loads up to a maximum of 1.0 

ampere. 26.5 volts D.C. resistive load 
Dielectric strength - 500 volts RMS at 60 Hz (sea level), and 300 

volts RMS at 70,000 feet 
Operate time - 4 milliseconds maximum including bounce at rated 

coil voltage and 25°C 
Release time - 4 milliseconds maximum including bounce at rated 

coil voltage and 25°C 
Insulation resistance - Coil to case 500 megohms minimum. All 

other points 1000 megohms minimum 

ENVIRDNMENTAL DATA 
Temperature rating - 65°C to +125°C 
Vibration - 0.1" D.A. or 20G peak from 10 to 2000 Hz 
Shock - 50G for 11 milliseconds 
Life - 100,000 operations at maximum rated load 

COIL PERFORMANCE TABLE 
Coil Symbol 01 02 03 04 
Rated Voltage 6 12 26.5 48 
Operating Volts D.C.: min. 5 10 20 36 

max. 7.5 15 30 54 
Coil Resistance in Q.hms +-1 0% 90 310 2000 5700 
Max. Pick-up Milliamps 30 16.9 6.5 3.9 
Max. Drop-out Milliamps 16.2 9.1 3.5 2.1 
Min. Drop-out Milliamps 3.7 2.1 0.80 0.48 

05 
76 
64 
96 

16,000 
2.3 
1.2 

0.28 
COil Symbols for other operating voltages Will be furnished upon reques!. 

.22S~ .225" 
MAX. MAX. 

096" DIA. 

--;1 
°.700" 

G~ 
~.l'67~ Symbol 11 
With brackets for mounting 

relay on its side 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2335 
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\NAB C C WESTINGHOUSE AIR BRAKE COMPANY 
AEROSPACE DEPARTMENT 

Swissvale Post Office, Pittsburgh, Pa. 15218 

MODEL 901-0NE SIXTH SIZE CRYSTAL CASE RELAY 2PDT 

• Meets or exceeds MIL-R-5757D and MIL-R-5757/19 
and MIL-5757/30. Refer to latest issue of QPL5757. 

CIRCUIT DIAGRAM 
The Model 901 One-Sixth Size Crystal Case 2PDT Relay features a 
O.l-inch grid-spaced terminal configuration which ideally permits its 
use in standard printed cifcuit boards utilized by the aerospace and 
electronics industries. . 

HEADER TERMINALS 

025 
.L 

T 

Terminal types are indicated by 
the Symbols 1, 2, 3, and 4. 

-

=c:===::::j 

=====1 
025 
....L====::::j T 

c::::::l c:===::::j 

= 
025 

..1.= 
T 

SPECIFICATIONS 
GENERAL DATA 
Description - A· hermetically sealed rotary type microminiature gen· 

eral purpose relay which meets the requirements of Mll-R-5757D, 
and MIL·R-5757/19 

Weight - 0.15 ounce maximum 
Terminals - Solder·hook, half·inch leads, and l'l2·inch leads 
Mountings - A variety of standard mountings is available. 

See Section C 
Contacts - 2PDT - Form C (break before make) 

ELECTRICAL DATA 
Coil voltage - 26.5 volts D.C. nominal with 1500-ohm coil (See Coil 

Performance Table for additional coil voltages) 
Contact resistance - 0.05 ohm maximum at rated current, 0.1 ohm 

after life test at rated current 
Contact ratings - Low level dry circuit loads up to a maximum of 1.0 

ampere, 26.5 volts D.C. resistive load 
Dielectric strength - 350 volts RMS at 60 Hz across open con

tacts, 500 volts RMS all other pOints at sea level; 300 volts RMS 
all pOints at 70,000 feet 

Operate time - 4 milliseconds maximum including bounce at rated 
coil voltage and 25°C 

Release time - 4 milliseconds maximum including bounce at rated 
coil voltage and 25°C 

Insulation resistance - Coil to case 500 megohms minimum. All 
other pOints 1000 megohms minimum 

ENVIRONMENTAL DATA 
Temperature rating - -65°C to +125°C 
Vibration - 0.1" D.A. or 20G peak from 10 to 2000 Hz 
Shock - 50G for 11 milliseconds 
Life - 150,000 operations at maximum rated load 

COIL PERFORMANCE TABLE 
Coil Symbol 01 02 03 04 
Rated Voltage 6 12 26.5 48 
Operating Volts D.C.: min. 5 10 20 36 

max. 7.5 15 30 54 
Coil Resistance in 

ohms ±10% 90 310 1500 5700 
33.3 19.3 8.6 

05 
76 
64 
96 

16,000 
Max. Pickup Milliamps 4.4 2.5 
Max. Drop-out Milliamps 25.2 14.6 6.5 3.3 1.9 
Min. Drop-out Milliamps 

~d/2---l'-L30~ 1--~-1 
Symbol 1 

Hook'type solder 
terminals 

Symbol 2 I 
Plug-in terminals 

(Gold Plated) 
Symbol 6 
(Tin-Plate) 

MOUNTING STYLES 

. 
430* MAX 

t 1 o .-
• soo .. 

• 
. 230" 
MAX. 

r 1 
@@ 

Symbol 01 
Without mount brackets 

or studs 

* Body dimensions apply to all mountings 

2336 

Symbol 3 
l'l2-inch leads 

Symbol 4 
Half-inch leads 

3.8 2.2 1.0 0.5 0.29 
COil symbols for other operabng voltages Will be furnished 
upon request. 

Symbol 11 :...j 
. With brackets for mounting 

relay on its side 

(Flange mountings are designed to use a #2 Fillister head. screw) 

See YELLOW SECTION for Local Offices, Phones eem/1969 



'4%iib,mn SECTION 4500 

WESTINGHOUSE AIR BRAKE COMPANY 
AEROSPACE DEPARTMENT 

Swissvale Post Office, Pittsburgh, Pa. 15218 

MODEL 902-HALF SIZE CRYSTAL CASE RELAY 2PDT 

CIRCUIT DIAGRAM 

• Small size, fast response, reliable and efficient operation. 
• For use in aircraft, guided missiles, spacecraft, shipboard and ground 

support equipment. 
• One-half height and weight of standard crystal case relay. 

• Ideally suited for P.C. board application. 
• The 0.2 inch grid-paced header permits interchangeability with standard 

crystal case. 
• Can be mounted in a variety of positions without affecting operational 

performance. 

• Designed to MIL-R-5757. 

The Model 902 General Purpose Half-Size Crystal Case Relay features 
a 0.2-inch grid-spaced terminal configuration which ideally permits its 
use in standard printed circuit boards utilized by the aerospace and 

SPECIFICATIONS 
GENERAL DATA 
Description - A hermetically sealed General Purpose Half-Size rotary 

type Crystal Case relay which meets the requirements of MIL-R-
5757D 

electronics industries. BLUE BEAD 

BLUE BEAD 

~1_--,=='>......=:::::;-4r-_-_ --71----,j 

HEADER TERMINALS 

I D 062 

Terminal Types are identified by 
the Symbols 1, 2, and 3. 

--

o 

o y 

'--

Symbol 1 
Hook-type solder 

terminals 

Symbol 2 
Plug-in 

terminals 

Symbol 3 
Three-inch 

leads 

STANDARD MOUNTING STYLES 

-,40"1-

[]

MAX. ---'---.80" 

MAX. 

i 

Symbol 01 
Without mounting brackets 

or studs 

.120"DIA.-~~ 
. 020~j... HOLE5 

Symbol 10 
Upright bracket mounting, 

2 holes centered 

Weight - 0.3 ounce maximum 
Terminals - Solder-hook, plug-in, and three-inch leads 
Mountings - A variety of standard mountings is available 
Contacts - 2PDT, Form C (break before make) 

ELECTRICAL DATA 
('oil voltage - 26.5 volts D.C. nominal with 700-ohm coil (other 

operating voltages listed in Coil Performance Table) 
•. ·/ntact ratings - From low level, dry circuit loads to 2 amperes, 

26.5 volts D.C. resistive load 
,electric strength - 1000 volts RMS except 500 volts RMS from 
coil to case and across open contacts 

.;)erate time - 5 milliseconds maximum including bounce at rated 
voltage and 25°C 

.elease time - 5 milliseconds maximum including bounce at rated 
voltage and 25°C 

Insulation resistance - 1000 megohms minimum 

ENVIRONMENTAL DATA 
Temperature rating - -65°C to +125°C 
Vibration - .1" D.A. or 20G from 10 to 2000 Hz 
Shock - 50G for 11 milliseconds 
Life - 100,000 operations at maximum rated load 

COIL PERFORMANCE TABLE 
Coil Symbol 01 02 03 
Rated Voltage 6 12 26.5 
Operating Volts D.C., min. • 5 10 20 

max. 7.5 15 30 
Coil Resistance in Ohms -+-10% 37 160 700 
Max. Pick-up Volts at 25°C 3.1 6.4 13 

125°C 4.3 8.9 18 
Max. Pick-up MA 93 45 21 
Max. Drop-out Volts at 25'C 2.4 4.9 10 

125'C 3.3 6.8 14 
Max. Drop·out MA 72 34 16 
Min. Drop·out Volts at 25'C 0.2 0.5 1.0 
Min. Drop-out MA 4.9 2.8 1.3 

04 
48 
36 
54 

2400 
24.0 
33.3 
11 
18.5 
25.6 
8 
1.8 
0.7 

COIl symbols for other operatong voltages Will be furnls~£d upon request. 

MAX. MAXSymbOI 11 
Side bracket 

mounting 

"Ii_ 096" DIA . 
.020..,.- H OL E S 

Symbol 20 
Upright bracket mounting 

2 holes off-center, 
(for plug-in relays) 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2337 



SECTION 4500 i@.iiij,ffld 

\NAB C C WESTINGHOUSE AIR BRAKE COMPANY 
AEROSPACE DEPARTMENT 

Swissvale Post Office, Pittsburgh, Pa. 15218 

MODEL 903-CRYSTAL CASE RELAY 2PDT 
• Meets or exceeds MIL-R .. 5757D and MIL .. R .. 5757/ 10. Refer to latest 

issue of QPL .. 5757. 
• Designed to meet advanced circuitry requirements. 
• Features the "S" type header. 
• Ideally suited for use in control and data handling systems, missiles, 

aircraft, space vehicles, and shipboard and ground support equipment. 
• Many combinations of mountings, header terminals, coils for use with 

low and high level switching. 

GENERAL DATA 
Description - Hermetically sealed General Purpose Crystal Case rotary-type relay with "s" type 

header designed to meet the requirements of MIL-5757D and MIL-R-5757/10 

Weight - 0.6 ounce maximum 
Terminals - Solder-hook, plug-in, and three-inCh leads 
Mountings - Various for "s" type 
Contacts - 2PDT Form C (break before make) 

ELECTRICAL DATA 
Coil voltage - Standard operating voltages and coil resistances listed in Coil Performance Table 

Contact resistance - 0.05 ohm maximum at rated . load, 0.1 ohm maximum after life 
Contact ratings - Low level dry circuit loads up to a maximum of 2 amperes, 28 volts D.C. 

resistive load 
Dielectric strength - (At sea level) 1000 volts RMS except 500 volts, R MS from coil to case and 

across open contacts 
Operate time - 6 milliseconds maximum. including bounce, at rated coil voltage and 25°C 

(increases slightly for high resistance coils) 
Release time - 6 milliseconds maximum, including bounce, at rated coil voltage and 25°C 
Insulation resistance - Coil to case 500 megohms minimum. All other pOints 1000 megohms 

minimum 

ENVIRONMENTAL DATA 
Temperature rating - -65°C to +125°C 
Vibration - 0.1" D.A. or 20G peak from 10 to 2000 Hz 
Shock - 50G for 11 milliseconds 
Life - 100,000 operations at maximum rated loads 

HEADER TERMINALS Terminals for the Model 903 relay is 
identified by the Symbols I, 2, and 3. 

.030" t 

.062" • 
ID 

1+;16" .. 
±.02" 
Symbol 1 

Hook-type solder terminals 

-

.030" 

1-.19"-"
±.010" 
Symbol2 . 

Plug-in terminals 

MODEL 903 

COIL PERFORMANCE TABLE 
Coil Symbol 01 02 03 04 
Rated Voltage 6 12 26.5 48 
Operating Volts D.C.: min. 4.5 9.1 20 35 

max. 6.7 13.5 30 52 

, o 
.030' 
::0 y 

a I' 
o I' 

o 
I-- 3"-

±.05" 

r-

'----

Symliol 3 
Three-inch leads 

05 06 
76 98 
57 74 
85 110 

07 
120 

92 
135 

Coil Resistance in Ohms ±10% 29 116 550 1770 4500 7700 11,700 
Max. Pick-up Volts at 25°C 3.0 6.0 13.0 23.0 37.0 48.0 60.0 

125°C 4.1 8.3 18.0 32.0 51.5 66.5 83.0 
Max. Pick-up Milliamps 115 57 26 14 9.1 7.0 5.7 
Max. Drop-out Volts at 25°C 2.3 4.6 10.0 17.0 27.5 36.5 45.5 

125°C 3.2 6.4 14.0 23.5 38.0 50.5 63.0 
Max. Drop-out Milliamps 88 44 20 10 6.8 5.3 4.3 
Min. Drop-out Volts at 25°C 0.3 0.6 1.5 2.4 4.1 5.3 6.7 
Min. Drop-out Milliamps 9.0 4.6 2.4 1.2 0.8 0.6 0.5 

Co.1 Symbols for other operating voltages w.1I be furnIshed upon request. 

2338 See YELLOW SECTION for Local Offices, Phones 

HEADER STYLE 
The Header Style of the General Purpose 
Crystal Case Relay is referenced by the 
Symbol 903. A reference .to this Symbol 
indicates the following. 

Blue Bead 

T'~ 
~ 

536 

Model 903 
General Purpose Crystal Case Relay with 

an "s" type header and oval case 

STANDARD MOUNTING 
STYLES 

.875" 

o 
Symbol 01 

Without mounting brackets or studs 

.75" .14" .40" 125" 

fMAX·::1fMAX. ~AX. BL.UE tmo20","", ~ B:AD 

.80 b « 
MAX. o~~ 
~ 3~ 

.096"DIA. =..i 
HOLES 
Symbol 20 

Bottom 2-hole off-center flange mounting 
(For plug-in relays) 

.. " .38 .94 l CMAX:--\ 

TO" .412" 
J... II • , 
#4-40 

Symbol 30 
Top stud mounting 

Symbol 31 
Side-stud mounting 

eem/1969 
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WESTINGHOUSE AIR BRAKE COMPANY 

AEROSPACE DEPARTMENT 
Swissvale Post Office, Pittsburgh, Pa. 

MODEL 904-CRYSTAL CASE RELAY 2PDT 
(Same as Model 903, except 

0.2-inch grid space header) 

GENERAL DATA 
Description - Hermetically sealed General Purpose Crystal Case rotary-type relay with 0.2-inch 

grid-spaced header gesigned to meet the requirements of MIL-R-5757D and MIL-R-5757/l0 
MIL-R-5757D and MIL-R-5757/1O 

Weight - 0.6 ounce maximum 
Terminals - Solder-hook, plug-in, and three-inch leads 
Mountings - Various for 0.2-inch grid-spaced header 
Contacts- 2PDT Form C (break before make) 

ELECTRICAL DATA 
Coil voltage - Standard operating voltages and coil resistances listed in Coil Performance Table 
Contact resistance - 0.05 ohm maximum at rated load, 0.1 ohm maximum after life 
Contact ratings - Low level dry circuit loads up to a maximum of 2 amperes, 28 volts D.C. 

resistive load 
Dielectric strength - (At sea level) 1000 volts RMS except 500 volts RMS from coil to case and 

across open contacts 
Operate time - 6 milliseconds maximum. including bounce, at rated coil voltage and 25°C 

(increases slightly for high resistance coils) 
Release time - 6 milliseconds maximum, including bounce, at rated coil voltage and 25°C 
Insulation resistance - Coil to case 500 megohms minimum. All other points 1000 megohms 

minimum 

ENVIRONMENTAl DATA 
Temperature rating - -65"C to +125"C 
Vibration - 0.1" D.A. or 20G peak from 10 to 2000 Hz 
Shock - 50G for 11 milliseconds 
Life - 100,000 operations at maximum rated loads 

HEADER TERMINALS Terminals for the Model 904 relay is 
identified by the Symbols 1, 2, and 3. 

r-

1-16''''' . ±.02" 
Symbol 1 

Hook-type solder terminals 

Coil Symbol 
Rated Voltage 
Operati.ng Volts D.C.: min. 

max. 

.030'~ 

~.===l 

1+-.19"""_ 
+.01" 
Symbol 2 

Plug-in terminals 

MODEL 904 

COIL PERFORMANCE TABLE 
01 02 03 04 

6 12 26.5 48 
4.5 9.1 20 35 
6.7 13.5 30 52 

.030"+ 
O¢===I • 
OY<-_---i 

Oc:==I 
I-- 3"-L.....

±.05" 
Symbol 3 

Three-inch leads 

05 06 
76 98 
57 74 
85 110 

07 
120 
92 

135 
Coil Resistance in Ohms ±10% 29 116 550 1770 4500 7700 11,700 
Max. Pick-up Volts at 25°C 3.0 6.0 13.0 23.0 37.0 48.0 60.0 

125°C 4.1 8.3 18.0 32.0 51.5 66.5 83.0 
Max. Pick-up Milliamps 115 57 26 14 9.1 7.0 5.7 
Max. Drop-out Volts at 25°C 2.3 4.6 10.0 17.0 27.5 36.5 45.5 

125°C 3.2 6.4 14.0 23.5 38.0 50.5 63.0 
Max. Drop-out Milliamps 88 44 20 10 6.8 5.3 4.3 
Min. Drop-out Volts at 25°C 0.3 0.6 1.5 2.4 4.1 5.3 6.7 
Min. Drop-out Milliamps 9.0 4.6 2.4 1.2 0.8 0.6 0.5 

COIl Symbols for other operating voltages will be furnished upon request. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

15218 

HEADER STYLE 
The Header Style of the General Purpose 
Crystal Case Relay is referenced by the 
Symbol 904. A reference to one of these 
Symbols indicates the following: 

Blut' Bt'ad 

'>...... 

-T EJ1 , 1 1 
Blue Bead 

Model 904 
General Purpose Crystal Case Relay with 

a 0.2-inch grid-spaced header and 
rectangular case 

STANDARD MOUNTING 
STYLES 

1-'87 5" ---I o 
Symbol 01 BEAD 

Without mounting brackets or studs 

75" 14" 40" .125" 

rMAX:1r~AX ~AX BLUE 

[j
o20"~ Ir BEAD 

;;-r X 
.80" @ 0 ~ 
MAX. g 'co 
~ ..:-

.096"DIA. ~ 
HOLES I0--+I0-.312 

Symbol 20 
Bottom 2-hole off-center flange mounting 

(For plug-in relays) 

38' .94" 40· l CMAX~ It!Axj 

'0" ~@ " .80 @ 
.412 MAX . 

..L", L @ 

\ BLUE BEAD-
It 4-40 Symbol 30 

Top stud mounting 

.36.41" 

.80 @ -f:l---f K1 

.220" MAX BLUE 1£ BEAD 

-1/ .488 ~I-- .1-40 

.21" MAX. .206 ±.015 

.I20"DIA. --1 
HOLES 

.1-
.39 MAX. 
Symbol 40 

Side-bracket mounting 

2339 
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\NASCa 
~ 

WESTINGHOUSE AIR BRAKE COMPANY 

AEROSPACE DEPARTMENT 
Swissvale Post Office, Pittsburgh, Pa. 15218 

MODEL 9'25 2PDT·l0 AMPERE CRYSTAL CASE RELAYS 

• Small size and light weight 
• For Aircraft, Missiles, Space Vehicles, Shipboard 

and Ground Support Equipment 
• Ideally suited for Aircraft and Missile Power Con

trol Systems 
• Many mountings, operating voltages and termi

nals available 

GENERAL DATA 
Description - A 2PDT, 10 Ampere, hermetically sealed general purpose rotary crystal case relay 
Weight - 1.28 ounces, maximum ' 
Terminals - Solder-lug and plug-in types 
Mountings - A variety of standard mountings available 
Contacts - 2PDT, Form C (break before make) 

ELECTRICAL DATA 
Coil Voltage - See Coil Performance Table for standard operating voltages and coil resistances 
Contact Rating - 10 amperes resistive, 6 amperes inductive, 3 amperes motor, or 2 amperes 

lamp load at 28 vdc or 115 vacj400 Hz, single phase 
Dielectric Strength - 1250 v RMS at sea level, 350 v RMS at 80,000 feet 
Operate Time - 0.010 seconds maximum 
Release Time - 0.010 seconds maximum 
Contact Bounce Time - 0.005 seconds maximum (normally closed contacts) 

0.002 seconds.maximum (normally open contacts) 
Insulation Resistance - 1000 megohrr.s minimum; coil-to-case, 500 megohms minimum 

ENVIRONMENTAL DATA 

~rb";'al'tT~~t~b.~~t~l-;;r2~?;~r;~ +Mf;~ooo Hz 
Shock.- 50G 
Life - 100,000 operations minimum at rated loads except 20,000 operations minimum 

at rated inductive load 

HEADER TERMINALS 

.OBO" 

1-.300' max. 

Symbol 1 
Solder·lug 
terminals 

1-:213"±.ooS" 

Symbol 2-tin coated 
Symbol 5-gold plated 

Plug-in terminals 

COIL PERFORMANCE TABLE 
Coil Symbol 01 02 
Rated Voltage 6 12 
Operating Volts D.C.: min. 4.5 9.1 

max. 6.7 13.5 
Coil Resistance in Ohms ± 10% 16 65 
Max. Pick-up Volts at 25°C 3.3 6.6 

125°C 4.2 8.4 
Max. Pick-up Milliamps 229 113 
Max. Drop-out Volts at 25°C 2.3 4.6 

125°C 3.2 6.5 
Max. Drop-out Milliamps 160 79 
Min. Drop-out Volts at 25°C 0.4 0.8 
Min. Drop-out Milliamps 22 11.2 
Coil Symbols for other operating voltages will be furnished upon request. 

1-.200 ±.OIO" 

Symbol 4-tin coated 
Symbol 6-gold plated 

Plug-in terminals 

03 04 
26,5 48 
20 35 
30 52 

300 950 
14.0 26.5 
18.0 33.6 
52 31 
10.0 18.5 
14.0 25.8 
37 22 

1.6 3.0 
4.8 2.9 

2340 See YELLOW SECTION for Local Offices, Phones 

STANDARD MOUNTING 
STYLES 

r 0885'1 

O,rna.'I~,; ~E 

=l 
Symbol 01 

0_525 
imax.! 
, I 

No mou nting provisions 

O.739.max 0.166 r 0.032;-]. i rna. 

t)J~ 
'E 

-I ~:I. @ @ ~.' - 'EI 0 

j I; 
- --0.525-

Symbol 10 rna. 
Bracket mounting 

0.645 max. 0260 

10032~ r rnu 

c) 

max. max, mal( 
Symbol 22 

Side br'1cket mounting 

mal(. 
Symbol 30 

Bracket mounting 

CIRCUIT DIAGRAM AND 
TERMINAL SPACING 

""'i'''~ ~o~' 0.'. 

.~ 0 @@@ 

I\UIU4D 

eem/1969 
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\NASCa 
~ 

MODEL 910 SPOT -MODEL 911 OPOT FLAT·PACK RELAY 

WESTINGHOUSE AIR BRAKE COMPANY 

AEROSPACE DEPARTMENT 

Swissvale Post Office, Pittsburgh, Pa. 15218 

LOW PROFILE SPDT AND DPDT 
HERMETICALLY SEALED 

ROTARY ARMATURE TYPE RELAYS FOR 
DIRECT PC BOARD MOUNTING 

ALLOW PC BOARDS TO BE SPACED CLOSER TOGETHER 
%" maximum relay height 

REDUCES COST OF RELAY ASSEMBLY TO PC BOARD 
Self-mounted when plugged directly into PC Board holes 

and solder dipped 
No free leads to fish through PC Board holes 

WABCO FLAT-PACK RELAY ORDERING REFERENCE No additional mounting bracket screws or rivets required 

DC COIL VOLTAGE SPOT 

6 91020110 
12 91020210 
26.5 91020310 
48 91020410 
76 91020510 

CIRCUIT DIAGRAM 
MODEL 911 

~ 
o '0 0 

BLUE 
BEAD 

CIRCUIT DIAGRAM 
MODEL 910 

Q 

D 

Rated Voltage 
Operating Volts D.C.: min. 

max. 
Coil Resistance in Ohms ±10% 
Max. Pick-up Milliamps 
Max. Drop-out Milliamps 
Min. Drop-out Milliamps 

eern /1969 

WASCO CATALOG NO. IMPROVED RELIABILITY 
DPDT 

91120110 Add -01 suffix 
91120210 to Catalog No. 
91120310 if dry circuit 
91120410 Miss-Test 
91120510 is required 

1 .25 I-

100 -l.... 

No exposed flexible leads extending from Relay to PC Board 
Rigid %" length x .025 dia. terminals 

TRIED AND PROVEN RELAYS WHICH MEET MIL-R-5757D 
Utilizes the Proven WABCO Yo size Crystal Case Relays 

which meet MIL-R-5757/19 

AVAILABLE IN SPDT MODEL 910 RELAY OR DPDT MODEL 
911 RELAY 

SPECIFICATIONS 
GENERAL :~~ lJ 

'-++-__ J t ~025 

Size - .687" max. length x .500 max. width x .250" max. height 
Weight - .18 ounce maximum 
Contacts - 2PDT - Form C (Break before make) 

.210 

1 .25 I-

ELECTRICAL RATINGS 
Coil voltage - Coils available for 6, 12, 26.5, 48 and 76 V.D.C. Others 

available upon request. (See Coil Performance Table below). 
Contact rating - Low level dry circuit loads up to a maximum of 1.0 

ampere, 26.5 V.D.C. resistive load 
Life - 100,000 operations at maximum rated load 
Contact resistance - 0.05 ohm maximum at rated current, 0.1 ohm 

after life test at rated current 
Dielectric strength - 350 volts RMS at 60 Hz across open con

tacts, 500 volts RMS all other points at sea level; 300 volts RMS 
all points at 70,000 feet 

:::..L ~ 
"--H---"/ -r:o~ 

Operate time - 4 milliseconds maximum including bounce at rated 
coil voltage and 25°C 

Release time - 4 milliseconds maximum including bounce at rated 
coil voltage and 25°C 

6 
5 
7.5 

90 
30 
18.8 
3.7 

Insulation resistance - Coil to caSe 500 megohms minimum. All 
other points 1000 megohms minimum 

ENVIRONMENTAL RATINGS 
Temperature rating - -65°C to 125°C 
Vibration - 0.1" D.A. or 20G peak from 10 to 2000 Hz 
Shock - 50G for 11 milliseconds 

COIL PERFORMANCE TABLE 
SPDT MODEL 910 RELAY DPDT MODEL 911 RELAY 

12 26.5 48 76 6 12 26.5 48 
10 20 36 64 5 10 20 36 
15 30 54 96 7.5 15 30 54 

310 2000 5700 16,000 90 310 1500 5700 
16.9 6.5 3.9 2.3 33.3 19.3 8.6 4.4 
9.1 3.5 2.1 1.2 25.2 14.6 6.5 3.3 
2.1 0.80 0.48 0.28 3.8 2.2 1.0 0.5 

See YELLOW SECTION for Local OffIces, Phones 

76 
64 
96 

16,000 
2.5 
1.9 
0.29 

2341 
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\N AS C C WESTINGHOUSE AIR BRAKE COMPANY 
AEROSPACE DEPARTMENT 

Swissvale Post Office, . Pittsburgh, Pa. 15218 

MODEL 912 DPDT 1 AMP. TINY INDUSTRIAL RELAYS 
ROTARY ARMATURE TYPE FOR 

INDUSTRIAL APPLICATIONS 
WHERE MINIMUM SIZE AND WEIGHT 

ARE REQUIRED 

• LOW COST 
• X CRYSTAL CAN SIZE (.50"L X .23"W x .43"H) 

• PULL-IN SENSITIVITY - l70MW MAXIMUM 

• 50G SHOCK - lOG VIBRATION 

• TEMPERATURE RANGE - 25°C TO 85°C 

CIRCUIT DIAGRAM 
• MOUNTS DIRECTLy'ON PC BOARD 

(.1" TERMINAL SPACING) 

CASE 

~
o 

o 0 

BLUE 
BEAD 

----.J 430" L-
I MAX. ~ o 

----.J .230" 1_ .. 
~MAX.f"'""""""": 

-r -j(fKB+-.-:-l o~o:::-.. 
8~ 
"'::!' 

.100" 

-..L -fffi--ffil<''-''i-

BLUE 
BEAD 

SPECIFICATIONS 
PHYSICAL 
Weight -.1 ounce 
Enclosure - unsealed 
Case material - nickel silver 
Mounting styles - various flange mountings available 
Terminals - hook, plug·in 11/2" leads. Others available 
Contact arrangement - DPDT (2 Form C) 

ENVIRONMENTAL 
Temperature range - -25"C to 85"C 
Vibration - lOG, 10-2000 Hz 
Shock - SaG, llMS - With Relay Cemented in Position 

TERMINALS ELECTRICAL 

2342 

Operating voltages - 6, 12, 26.5 (See Coil Operating Characteristics) 
PUll-in sensitivity at 25"C -170MW Max. 
Contact rating - 1.0 Amp. at 28 V.D.C. Resistance Load 

2.0 Amp. at 28 V.D.C. Overload 
.25 Amp. at 115 VRMS Resistive Load 
(With Case Grounded) 

Contact life - Rated Load 100,000 OPR 
Overload 100 OPR 

Contact resistance - 20 ohms Max . 
. 50 ohms Max. After Life 

Operate time inci. bounce - lOMS Max. 
Release time incl. bounce - laMS Max. 
Insulation resistance - 100 Megohms - Min. at 100 V.D.C. 
Dielectric strength - 350 VRMS at Sea Level between all Insulated 

Points 

HOOK PLUG-IN 1112" LEADS 

ORDERING REFERENCE 

Rated Voltage 6 V.D.C. 12 V.D.C. 26.5 V.D.C. 
Coil Res. ±1O% (ohms) 90 310 1500 
Max. Pull-in V.D.C. at 25°C 3.4 6.9 15.2 

Coil Max. Pull-in V.D.C. at 85°C 4.3 8.5 18.8 
Operating Max. Drop-out V.D.C. at 25°C 2.3 4.5 10.0 

Characteristics Max. Drop·out V.D.C. at 85°C 2.9 5.6 12.4 
Min. Drop-out V.D.C. at 25°C 0.25 0.50 1.0 
Min. Drop·out V.D.C. at -25°C 0.20 0040 0.80 

Catalog Number With Hook Terminals 91210101 91210201 91210301 
Ordering With 1.5" Leads 91230101 91230201 91230301 

Reference With .13" Plug-in Pins 91260101· 91260201 91260301 
• Also available as SPOT AS MODE1..913 

See YELLOW SECTION for L1Icai Offices, Phones eem /1969 
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WESTINGHOUSE AIR BRAKE COMPANY 

AEROSPACE DEPARTMENT 

Swissvale Post Office, Pittsburgh, Pa, 15218 

VUABCC 
Vf;.~ 

MODEL 914 TRANSISTOR TO-5 RELAYS DPDT 

MECHANICAL 
SPECIFICATIONS 

I .370 OIA. r
MAX 

i .335 OIA. r
MAX 

~
:-r 
: .275/1 MAX. 

I ____ + 
1, MIN 

~~ ~~. _L 

~. 

36°TYP 

Schematic 

Viewed from header 

+.010 OIA 

• Transistor TO-5 type enclosure 

• All welded construction 

• Hermetically sealed 

• Contacts - gold plated for dry circuit requirements. 

• Capable of withstanding high shock and vibration. 

SPECIFICATIONS 
PHYSICAL 

Weight - 0.1 ounce 
Enclosure - Hermetically sealed. All welded. 
Case Material - Nickel Silver 

ENVIRONMENTAL 

Temperature Range - 65°C to + 125°C. 
Vibration - 30G to 3,000 Hz. 

ELECTRICAL 

Operating Voltages - 6, 9, 12, 18, 26.5 (See 
coil operating characteristics.) 

Pull-in Sensitivity - 130 MW max. 
Contact Rating - 1.0 Amp. at 28V DC Resis

tive Load. 

CONTACT RESISTANCE 

0.1 ohm max before life. 
0.2 ohm max after life at max rated current 
(measured 1Ja/l from header). 

INSULATION RESISTANCE 

Mounting Style - No mount - for printed 
circuit boards. 

Terminals - 1.5 inch leads. 
Contact Arrangement - DPDT-(2 Form C). 

Shock - 80Gs for 11 milliseconds. 
Terminal Strength - 1 Ib pull in any direction. 

Contact Life -1,000,000 operations at low level. 
100,000 operations at rated load. 

100 operations at 2.0 amp. 

Operate Time - 2.0 Milliseconds max. at rated 
coil voltage. 

Release Time - 1.5 Milliseconds max. 
Contact Bounce - 1.5 Milliseconds max. 

5,000 megohms min. between mutually insulated terminals. 

OIELECTRIC STRENGTH 

500 V RMS 60Hz at sea level; 125 V RMS 60Hz at 70,000 feet. 

ORDERING INFORMATION 

For a 26.5 V relay with 1.5 inch leads for printed circuit board use order 91430301. For other coil 
voltages see Coil Operating Characteristics Table. 

COIL OPERATING CHARACTERISTICS 

COIL SYMBOL 01 10 02 11 03 
NOM. 6 9 12 18 26.5 

Coil Voltage 
MAX. 8 12 16 24 32 

(Volts DC) 
MIN. 4.5 6.8 9 13.5 18 

DC Coi I Resistance 
98 220 390 880 1560 

(Ohms ±1O% at 25°C) 

Pull-In Current 
36.5 24.5 18.3 12.2 9.1 

(MA Max.) 

Drop-Out Voltage 
3.2 4.9 6.5 10 13 

(Volts DC Max.) 

Rated Duty: Continuous 

NOTE: Also available in a commercial version as Model 934. Contact factory for details. 
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MODEL 916 TRANSISTOR TO -5 RELAYS SENSITIVE DPDT 

MECHANICAL 
SPECIFICATIONS 

. 3700IA. F . MAX 
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• TO-5 transistor type enclosure 

• All welded construction 

• Hermetically sealed 

• Contacts - gold plated for dry circuit requirements. 

• Capable of withstanding high shock and vibration. 

SPECIFICATIONS 
PHYSICAL 

Weight - 0.15 ounce 
Enclosure - Hermetically sealed. All welded. 
Case Material - Nickel Silver 

ENVIRONMENTAL 

Temperature Range - 65°C to +125°C. 
Vibration - 30G to 3,000 Hz. 

ELECTRICAL 
Operating Voltages - 6, 12, 26.5, 36, 48. (See 

coil operating characteristics.) 
Pull-in Sensitivity - 60 MW max. 
Contact Rating - 1.0 Amp. at 28V DC Resis

tive Load . 

CONTACT RESISTANCE 

0.1 ohm max before life . 
0.2. ohm max after life at max rated current 
(measured 1/8" from header). 

INSULATION RESISTANCE 

Mounting Style - No mount - for printed 
circuit boards. 

Terminals - 1.5 inch leads. 
Contact Arrangement - DPDT-(2 Form C). 

Shock - 80Gs for 11 milliseconds. 
Terminal. Strength - 1 Ib pull in any direction. 

Contact Life - 1,000,000 operations at low level. 
100,000 operations at rated load. 

100 operations at 2.0 amp. 

Operate Time - 4.0 Milliseconds max. at rated 
coil voltage. 

Release Time '- 2.0 Milliseconds max. 
Contact Bounce - 1.5 Milliseconds max. 

5,000 megohms min. between mutually insulated terminals. 

DIELECTRIC STRENGTH 

5,000V RMS, 60Hz at sea level. 
350V RMS, 60Hz between contacts . 

ORDERING IN FORMATION 

125V RMS, 60Hz at 70,000 feet. 

For a 26.5 V relay with 1.5 inch leads for printed circuit board use order. 91430301. For other coil 
voltages see Coil Operating Characteristics Table . 

COIL OPERATING CHARACTERISTICS 

COIL SYMBOL 01 02 03 10 04 
Suggested Coil NOM. 6 12 26.5 36 48 
Source Voltage 

(Volts DC) MAX. 10 20 40 57 75 

DC Coil Resistance 
200 850 3300 6500 11,000 (OHMS ±100/0 at 25°C) 

Pull-In. Current 
17.5 8.4 4.2 3.0 2.4 (MA Max.) 

Rated Duty: Continuous 

NOTE: Also available in a commercial version as Model 935. Contact factory for details. 
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MINIATURE RELAYS 
WABCO miniature relays, as manufactured by Aerospace Department of Westinghouse Air Brake 

Company, are rugged, hermetically sealed rotary type balanced armature relays designed to meet or exceed 

the requirements of MIL-R-5757 and MSFC-SPEC-333. Temperature rating - from -65°C to + 125°C for 
both a-c and doc relays. Vibration - 20G from 10 to 2000 Hz. Shock - 50G for 11 -milliseconds. Life-
100,000 operations at rated loads. Sockets for plug-in relays are available on request. Special dry circuit 

miss-test available for all relays on request. 

TWO TYPES OF RELAYS H, J 
GENERAL DESCRIPTION 

(General purpose & Sensitive in Y2" Longer Case) 

The WABCO Miniature Relay is a rugged relay featuring ex
ceptionally sturdy terminals and husky contacts for high 
current applications. It is designed to meet the rigid require
ments of MIL-R-5757D. The rugged qualities of this relay 
permit its use in airborne and guided missile electronic 
equipment and similar vital applications where efficient and 
reliable operation under extreme environmental conditions 
is mandatory. Although the Type H Relay operates basically 
on D.C., operation on A.C., when required, is provided by the 
incorporation of rectifiers within the relay. 

A balanced, rotary-type armature is used to provide maxi
mum immunity to severe shock, vibration and acceleration 
forces. Glass-coated cylindrical contact actuators attached 
to the rotary armature assure square mati ng of the contact 
surfaces. The WABCO Type H Relay is the smallest 4PDT, 
lO-Ampere rotary-type relay currently avai lable. It occupies 
no more space than the popular WASCO 6PDT, 2-Ampere 
miniature relays. 

The special techniques employed in manufacturing the 
complete line of reliable WABCO A.C. and D.C. miniature 

relays are utilized to produce the new Type H Relay in 
large quantities. 

This precision relay is designed to meet or exceed the 
requirements of MIL-R-5757D and MSFC-339. 

Prominent among the design features in the Type J Relay 
is the use of inorganic materials in the contact chamber, a 
new mechanical damping mechanism to maintain a minimum 
of contact bounce, and a new contact structure to insure 
miss-free operation at low level or high level contact loads. 
This relay is physically interchangeable with the well-known 
WASCO Type M 6PDT Relay which has been used extensively 
by the aerospace and electronics industries for many years. 

The Aerospace Department of Westinghouse Air Brake 
Company welcomes customer inquiries concerning specific 
applications and special requirements. 

ORDERING INFORMATION 
The catalog numbering system incorporated in this brochure 
will enable our customers to select the proper WASCO Type 
H Relay for their particular application with relative ease. A 
sample catalog number is referenced in the diagram below to 

WABCO 
RELAY 

SYMBOL 
H 

COIL 
INDICATOR 

35 

MOUNTING 
STYLE 

H 

Citing Catalog Number H35HK4H as an example, it can 
be determined that the catalog number is constructed in the 
following manner: 

Letter "H," as stated above, immediately identifies the 
WABCO Type H Relay. 

The number "35" is a Coil Indicator and information per
taining to this reference will be found in the Coil Resistance 
Table I. Within Coil Resistance Table I it is stated that this 
relay wi II operate over a range of 20 to' 30 volts with a nomi
nal coil resistance of 200 ohms. Other pertinent performance 
data are also found in Table I. 

illustrate the method of building such numbers. Symbol "H" 
is always used as the first character in the catalog number to 
identify the WASCO Type H 4PDT, 10-Ampere Miniature Relay. 
Explanation of the remaining parts is contained as follows: 

CONTACT 
IDENTIFICATION 

K 

FORM "C" 
CONTACTS 

4 

HEADER 
TERMINAL 

H 

The second letter "H" refers to the Mounting Style for 
this particular relay. The H-type mounting features a 2-hole 
mounting flange at the terminal end of the relay. 

The letter "K" refers to the Contact Type. It denotes con
tacts for resistive loads up to ten amperes to 26.5 volts D.C. 

The number "4" indicates the number of Form C (break
before-make) contacts. 

The final letter "H" indicates the terminal type as described 
by item, header terminal. The "H" denotes a hook-type terminal 
for solder connections. 
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TYPE H 4PDT MINIATURE RELAY 4 POLE 10 AMP 
The new WABCO Type 4PDT, la-Ampere Miniature Relay is a rugged 
relay featuring exceptionally sturdy terminals and husky contacts for 
high current applications. It is designed to meet the rigid reqUire
ments of· MIL-R-5757D and. MSFC 339. The rugged qualities of 
this relay permit its use iO airborne and guided missile elec
tronic equipment and similar vital applications where efficient 
and reliable operation under extreme environmental conditions is 
mandatory. Although the Type H Relay operates basically on D.C., 
operation on A.C., when required, is provided by the incorporation of 
rectifiers within the relay. 

coated cylindrical contact actuators attached to the rotary armature 
assure square mating of the contact surfaces. The WABCO Type H 
relay is the smallest 4PDT, lO-Ampere rotary-type relay currently 
available. It occupies no more space than the popular WABCO 6PDT, 
2-Ampere miniature relays. 

The special techniques employed in manufacturing the complete 
line of reliable Aerospace Department A.C. and D.C. miniature 
relays are utilized to produce the new Type H relay in large 
quantities. Aerospace Department of Westinghouse Air Brake Cem
pany welcomes customer inquiries concerning applications and 
special requirements. 

A balanced, rotary-type armature is used to provide maximum 
immunity to severe shock, vibration and acceleration forces. Glass· 

SPECIFICATIONS 
GENERAL DATA 
Description - A hermetically sealed miniature rotary· 

type relay designed to meet the requirements of 
MIL·R·5757D and MSFC 339. 

Weight - 3.75 ozs. in the standard case; 5.0 ozs in 
the long case 

Terminals - Solder lug 
Mountings - Various flange mountings available 

ELECTRICAL DATA 
Coil voltage - Voltage range, coil resistance, pick·up 

voltage, drop-out voltage and other data shown in 
Coil Performance Table I for standard case D.C. 
relays' Table II for long case D.C. relays, and 
Table III for A.C. relays. Maximum contact Yoltage 
drop - 175 millivolts 

Contact ratings - 10 amperes, 26.5 volts, D.C. re-
sistive load 

Contact bounce - 2.0 milliseconds maximum 
Dielectric strength - 1000 volts rms at all points 
Operate time - 17 milliseconds maximum pick-up time 

and 7 milliseconds maximum drop-out time at 26.5 
volts and 25°C for 26.5 volt, 200-ohm coil D.C. re
lays. Operating time increases for higher coil resis· 
tances 

Insulation resistance - 1000 megohms minimum at 
500 volts D.C. 

ENVIRONMENTAL DATA 
Temperature rating - -65'C to +125'C 
Vibration - 20G to 2000 Hz 
Shock - 50G 
life - 100.000 operations at rated load 

COIL PERFORMANCE TABLE - STANDARD CASE SIZE - TABLE I 

COIL PERFORMANCE TABLE 
The A.C. operated Type H relay is made 
in the long case only and is identified by 
the Coil Indicator "A.C." It incorporates a 
full-wave silicon rectifier circuit for the 
-65'C to +125'C temperature range. 

Operating Voltage 115 volts A.C., 60 to 400 Hz 
Operating Current .025 

Maximum at 25'C 75 volts 
Pick·up at 85'C 93 volts 
Volts at 125'C 104 volts 

Maximum at 25'C 54 volts 
Drop-out at 85'C 67 volts 

Volts at 125'C 75 volts 
Minimum at 25'C 9 volts 
Drop-out at 85'C 11 volts 

Volts at 125'C 12 volts 
Operating 25 milliseconds nominal pick-

Time up and 50 milliseconds nom-
inal drop-out 

Catalog Indicator 29 32 35 38 42 
Rated Voltage 6 12 26.5 48 115 
Operating Minimum 5.0 10 20 40 100 
Volts D.C. Maximum 7.5 15 30 60 150 
Nominal Coil Resistance (Ohms) 14 60 200 900 5500 
Maximum Pick-up Volts at 25'C 3.7 6.4 13.5 25.9 70.0 

85'C 4.5 7.9 16.7 32.0 86.9 
125'C 5.1 8.8 18.8 36.0 97.4 

Maximum Pick-up Amps .236 .122 .067 .032 .014 
Maximum Drop·out Volts at 25'C 2.6 4.8 10.0 18.5 50.0 

125'C 3.6 6.7 14.0 25.6 70.0 
Maximum Drop-out Amps .167 .089 .048 .023 .010 
Minimum Drop·out Volts at 25'C .33 .74 1.5 2.9 7.9 
Minimum Drop-out Amps .026 .011 .006 .003 .0013 

COIL PERFORMANCE TABLE - LONG CASE SIZE - TABLE II 
Catalog Indicator 29 32 35 38 42 A.C. 
Rated Voltage 6 12 26.5 48 115 115 VRMS 
Operating Minimum 5.0 10 20 40 100 107 VRMS 
Volts D.C. Maximum 10 20 40 80 200 135 
Nominal Coil Resistance (Ohms) 25 96 400 1600 9500 'See Below 
Maximum Pick·up Volts at 25'C 3.7 6.5 13.5 25.9 70.5 80 

85'C 4.6 8.1 16.7 32 87.5 99 
125'C 5.2 9.0 18.8 36 98 104 

Maximum Pick·up Amps .131 .077 .038 .018 .008 -
Maximum Drop-out Volts at 25'C 2.6 6.1 9.6 18.5 50 54 

125'C 3.6 8.5 13.3 25.6 69.5 75 
Maximum Drop·out Amps .090 .043 .027 .013 .006 -
Minimum Drop·out Volts at 25'C .33 .96 1.5 2.9 7.9 9.0 
Minimum Drop-out Amps .015 .005 .0034 .0016 .0007 -

MOUNTING STYLES The Mounting Style references are identified by the letters E, G, H, T, and P. To indicate long case mounting 
styles, the letter 'L' is added to each of the listed letters. 

rir .... r,rM .. ~ 
~ ou· a rr- III 

'fl II 

lL_ ;1: I 
ISY'L£ COL rSTYl£ CL 11" ~'/lZ· MAli. I D .. All .144" OIA.!tOL( (.27 0 .. ) 

E - Body flange mount G - Center-ol-gravity flange mount 

P- Plug-in T - Top flange mount 

H - Header flange mount 

HEADER TERMINALS 
Terminal types are identified 
by the letters "H" and "5." 

au,( 
8("0 

CONTACT IDENTIFICATION NUMBER OF FORM C CONTACTS 
The contact identification for the la-ampere, 26.5 volts D.C. resistive 
load contacts is designated by the letter "K." 

This relay has a 4-pole, double-throw contact arrangement which is 
identified by the number 114" in the catalog number. 
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TYPE J SPOT MINIATURE RELAY 6 POLE AC & DC 
The Aerospace Department of Westinghouse Air Brake Company an
nounces the T¥pe J 6PDT Miniature Relay, a highly reliable mini-

~:~~~r~:;:~~tsT~lfs ~\r.~~':~7n5f6Ia~n~S ~~S~~?j~9.to meet or exceed the 

. use of inorganic materials in the contact chamber, a mechanical 
damping mechanism to maintain a minimum of contact bounce, and 
a contact structure to insure miss-free operation at low level or high 
level contact loads. This relay is physically interchangeable with the 
well-known WABCO Type M 6PDT Relay which is in use extensively by 
the aerospace and electronics industries. Prominent among the des·ign features in the Type J Relay is the 

SPECIFICATIONS 
A.C. AND D.C. TYPE J MINIATURE RELAYS 

GENERAL DATA 
Description - A hermetically sealed, mini-

ature rotary-type relay, designed to meet tJ)" J" .,"' the requirements 
" .," of MIL-R-5757D 

,;.- ~. and MSFC·339. 

o I ;w CO~r~~~gement_ 
Weight - 3.75 ourices - standard case 

5.00 ounces - long case 
Terminals - Solder-hook or plug-in 
Finish - Tin Plate over Cadmium Plate 
Sockets - Information on sockets for the 

plug-in mounting can be found on the 
next page 

ELECTRICAL DATA 
Voltage range, coil resistance, pick-up 
voltage, drop-out voltage, and other data 
are shown in Tables I or II. 

HEADER TERMINALS 

COIL PERFORMANCE TABLE _. STANDARD CASE SIZE TABLE I -
Catalog Indicator 29 32 35 38 42 

Rated Voltage 6 12 26.5 48 115 
Operating Minimum 5.0 10 20 40 100 
Volts D.C. Maximum 7.5 15 30 60 150 
Nominal Coil Resistance (Ohms) 14 60 200 900 5500 
Maximum Pick-up Volts at 25°C 3.7 6.4 13.5 25.9 70.0 

85°C 4.5 7.9 16.7 32.0 86.9 
125°C 5.1 8.8 18.8 36.0 97.4 

Maximum Pick-up Amps .236 .122 .067 .032 .014 
Maximum Drop-out Volts at 25°C 2.6 4.8 10.0 18.5 50.0 

125°C 3.6 6.7 14.0 25.6 70.0 
Maximum Drop-out Amps .167 .089 .048 .023 .010 
Minimum Drop-out Volts at 25°C .33 .74 1.5 2.9 7.9 
Minimum Drop-out Amps .026 .011 .006 ,003 .0013 

COIL PERFORMANCE TABLE - LONG CASE SIZE TABLE II -
Catalog Indicator 29 32 35 38 42 A.C. 
Rated Voltage 6 12 26.5 48 U5 115 VRMS 
Operating Minimum 5.0 10 20 40 100 107 VRMS 
Volts D.C. Maximum 10 20 40 80 200 135 
Nominal Coii Resistance (Ohms) 25 96 400 1600 9500 *See Below 
Maximum Pick-up Volts at 25°C 3.7 6.5 13.5 25.9 70.5 80 

85°C 4.6 8.1 16.7 32 87.5 99 
125°C 5.2 9.0 18.8 36 98 104 

Maximum Pick-up Amps .131 .077 .038 .018 .008 
Maximum D-rop.out Volts at 25°C 2.6 6.1 9.6 18.5 50 54 

125°C 3.6 8.5 13.3 25.6 69.5 75 
Maximum Drop· out Amps .090 .043 .027 .013 .006 
Minimum Drop·out Volts at 25°C .33 .96 1.5 2.9 7.9 9.0 
Minimum Drop-out Amps .015 .005 .0034 .0016 .0007 

. . Contact ratings - See Contact Identification 
Contact bounce - 2.0 milliseconds standard, consult factory for other available limits 
Dielectric strength -1000 volts RMS except across open contacts 

750 volts RMS across open contacts 
Insulation resistance -1000 megohms minimum, all points 
Operate and release time - D.C. Relays -17 milliseconds maximum operate time and 7 milli

seconds maximum release time at rated voltage and 25 D C for 26.5-volt and 200-ohm relay. 
Operate and release times increase for higher coil resistances. 

~~ii:e~~~Js-~~~~~~s ~.ci1~el:6~'s 0A.t.a~en~i~~"g5 milliseconds maximum, release time 50 

Temperature rating - All Type J Relays are rated at -65°C to 125°C (MIL·R-5757D - Class B) 
Vibration - Mounting Styles E, H, and G recommended for 10 to 2000 Hz at .06" D A or 20G 

i~:t:~:§~§~8 = ~~~~gi :1" All other mountings rated at 10 to 2000 Hz at .06" D:A: or 15G 

Shock - 5aG -11 milliseconds (MIL·R-5757D - Symbol 3) 
A.C. Relays-The Type J Relay can be furnished as an A.C. operated relay in the long case size only 

Terminals are identified by the letters H or P. The finish shown is 
on the pins only. 

rj{:::::~: 

~ e~OQ 
000 

Q ~. 

Finis'h: Hot gLU[ H 
solder dip 11[.\0 

{
l:1.· iliA" 

~ .. ~~ 

lJ!~ 
Finish: Gold-plate BLU[ P 
over silver plate 

NUMBER OF FORM C CONTACTS 

CONTACT IDENTIFICATION 
P - 100,000 operations - low level to 5.0 amperes, 26.5 volts D.C. re

sistive load. 2.5 ampere maximum 26.5 volts D.C. inductive load. 
0- uP" contacts with a 5000 operation miss-test performed at a low 

level load. Standard level is 16 millivolts open-circuit voltage 
with 8 microamperes short-circuit current. Reject point 750 
ohms per contact. 

H - liP" contacts with a 5000 operation miss-test performed at a 
The number 6 shown in this location indicates the number of form C high·level load. Standard load is 0.5 ampere at 28 volts with 
contacts in the standard Type J relay. reject point at 2 ohms plus 0.03 ohm per contact. 

eem /1969 

NOTE: The mountings shown are for standard relays. Other mounting styles al1d variations to these 
standards are available. Consult factory for additional information. 
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WABCO miniature relays can be supplied as plug-in units with mating 
sockets. All general specification information referenced previously 
and coil resistance variations can be incorporated in the plug-in relay. 

SOCKET TYPE A 

Specification 
Molded asbestos filled melamine 
insulation material, gold plated 
contacts and solder pot terminals 
as shown. 

SOCKET TYPE B 

Specification 
Mica filled phenol formaldehyde 
insulation material, gold plated 
contacts and pierced terminals as 
shown. 

SOCKET TYPE C 

Specification 
Molded asbestos filled melamine 
insulation material, gold plated 
contacts and eyelet terminals as 
shown. 

DIMENSIONAL TABLE 

Hardware Class X dimension 

1 1316" 
2 'JU' 
3 ~" 

Socket catalog ordering information is as follows: 

WABCO Socket Contact Socket 
Symbol Form Type 

S 6-6PDT Type 
A, BorC 

Panel Thickness 

]16" to '~" 
J1,." to "44" 
VB" to %2" 

Hardware 
Class 

1,2 or 3 
as shown above 

Example: S6A2 - WABCO socket 6PDT Melamine insulation material, 
solder pot te·rminals, bottom mount on })6" to U4" chassis. 

SOCKETS FOR H PLUG-IN RELAYS 
A socket for use with the Plug·in relay is available from AirBorn 
Connectors DiviSion, 2618 Mariana Drive, Dallas, Texas 7522Q. These 
sockets are available with the mounting haraware classes shown 
below. 

Ordering Reference 
From 

AirBorn Connectors Oiv. 

CRB12-2SA1 

CRB12-2SA2 

CRB12-2SA3 

Panel 
Mounting 
Location 

Top 

Bottom 

Bottom 

Panel 
Thickness 

Dim.Y 

u. to U. 
Yo to %, 

SOCKETS FOR J PLUG-IN RELAYS 
The insertion of the letter "P" or "PL" as the mounting catalog 
indicator in the catalog number designates a plug-in relay. 

The mating sockets are available in two types of insulation 
material and terminals far top or bottom chassis mounting. 

t 
,'x"1l811 

.'770'("'60.5.1 
MOUNTING HOLES 

Type "C" Socket 
with class 2 or 3 hardware for bottom mount. 

See table for dimensional information of various panel thicknesses. 

,I'x"tf1 
t ,---_. , 

. ' I' 
(1 ! j! 
. 1,1 
L._._.j',i-1f'.,.. Oj~.......", 

.'770'("'60.5.1 i..i 
MOUNTING HOLES 

Type "B" Socket 
with class 1 hardware for top mount on any size panel. 

I'x''-II-~~ 

I 

.I~" 

.1770'('''60.S.1 It'HOLE IN ~ 
MOUNTING HOLES 16 FOR SOCKET 

Type "B'; Socket 
with class 2 or 3 hardware for bottom mount. 

See table for dimensional information of various panel thicknesses. 
* Denotes maximum dimension. 

• 8 LOCKWASH(1'l 

I...- 9"1 EXTERNAL TOOTH I.: 16 (SHAKE PROOF) 

Y -;fl- .-/' 
I" 

CLOSEO ENTRY FEMALE CONTACT 
PHOS. BRONZE-COLO OVER SILVER 
RATING '-10 AMPERES 

Type A Socket 
Top mount 

WHITE POLARIZATION OaT 
ON 60TH SIDES OF SOCKET 

CONTACT IDENTIFICATION 
ON BOTH SlOES OF 
SOCKET 

Type A Socket 
Bottom mount 
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CARBON FILM 
These resistors offer high stability, 
low noise and long life. For 
applications requiring steady low 
power drop. Accuracy and con
sistency are relatively unaffected 
by adverse climatic conditions. 
Range from III to 10M. Pure car
bon or nickel film deposited on 
a high grade ceramic body. 

CARBON POTENTIOMETER 
Reliable trimmers, despite small 
size and low cost, for tube or 
transistorized PCs. Consist of 
annular carbon track riveted to 
base plate of resin bonded paper. 
Screw driver slot or plastic knob 
for readjustment. Available in 
seven mechanical types. 

, Type 
E097 
E086 

LIGHT DEPENDENT 
LORs, made from cadmium sulfide, 
are semiconductors whose con
ductivity increases when irradiated 
by wavelengths within a certain 
range of the spectrum. Made in 
specific versions with relevant 
electrical characteristics for 
control, counting, measuring, 
alarm and switching applications. 

YOLTAGE DEPENDENT 
Most important property is the 
non-linearity between their 
resistance and the applied voltage. 
Voltage dependency is due to 
contact resistance between the 
silicon carbide crystals. Crystal 
contacts form a network of series 
and parallel resistors which deter
mine the electrical characteristics. 

POSITIVE TEMPERATURE 
COEFFICIENT THERMISTORS 
PTC Thermistors increase in 
resistance as the temperature 
increases. PTCs are disc shaped 
with connecting leads and are 
lacquer coated for protection 
against atmospheric influences. 

NEGATIVE TEMPERATURE 
COEFFICIENT THERMISTORS 
NTC thermistors are resistors 
which exhibit a high negative 
temperature coefficient of 
resistivity. They are made of 
semiconducting oxidic materials. 
The resistance of the oxides 
decreases rapidly when the 
temperature rises. 

Permissible RMS applied for 
1 sec. across insulation 

I 300Y I 500Y 700Y 
Insulation resistance 

I 104MOI 104MO ,10·MO 
Amb. temp. (all types) ~55 to + 155°C 

CR16 
(1!10W) 

CR25 
(1!4W) 

CR37 
(l!2W) 

III to 3.90 
4.30 to 1M 
100 to 1M 
1.2M to 10M 
10 to 10M 
4.30 to 1M 
100 to 1M 

10% 
5% 
2% 

10% 

10% 
5% 
2% 

Type EOB6: Linear Resistance Range: 1000 to 1 M ±20%: 13 ranges 
Effective angle of rotation .......................................................... 240 ±5' 
Maximum permissible power dissipation (of total resistance) 

at an ambient temperature of 40'C .............................................. O.lW 
Permissible ambient temperature range ......................... -30' to +70'C 

Type E097: Linear Resistance Range: 1000 to 4.7M ±20%: 15 ranges 
'Effective angle of rotation .......................................................... 220 ±5' 
Maximum permiSSible power dissipation (of total resistance) 

at ambient temperature of 40'C ................................................. 0.25W 
Permissible ambient temperature range .......................... -30' to + 70'C 

Type 440: Linear Resistance Range: 47000, 10K!l, 22K!l, ±20% 
NO"!inal resistance values ................................................ 4.7K, 10K, 22K 
ReSistance law ........................................................ linear and logarithmic 
Working temperature range .............................................. _10' to + 70'C 
life expectancy ................................................ in excess of 15,000 cycles 

(Avai lable with ON·OFF switch as Type 441) 

Type Description Diameter lUI Thickness lUI 
LDR·03 
LDR-05 
LOR-07 

Makrolon case and epoxy resin 
Plastic case and epoxy resin 
Lacquered protective coating 

0.55 ± 0.196 0.35 ± 0.06 
0.43 ± 0.006 0.14 ± 0.004 
0.34 ± 0.16 0.071 ± 0.002 

Applications: Auto Parking & Headlight Dimmers, 
TV Brightness Control, Exposure Meters, 

Flame Control in Oil Burners, Magnetic Tape Controls, etc. 

Available Types 
Disc types available: 0.8W to 3W 
Rod types available: 0.7W 

Available Types 

Standard Discs 1W 40 to 50V series 
Standard Discs 0.5W 25V series 

Available Types 

Rod Type 
Disc Type 
Miniature Bead Type 
Special Types for Automobiles 
Special Types for Radio and TV 

Applications 
VDRs can be used in spark sup
pression and contact ·protection 
applications, as well as in series 
with a resistor for voltage stabili
zation. Although the stabilizing 
circuit with a VCR cannot compete 
with more elaborate circuits, it 
has vital advantages of simplicity 
and small space adaptability. 

Applications 
Resistance changes of 10%/'C or 
beUer permit the use of PTCs 
wherever any of the following 
factors are decisive: ambient 
temperature; diSSipated power, 
inertia of PTC and positive 
temperature coefficient. 

Applications 
Resistance changes of 3% to 6% 
per 'C permit the use of NTCs in 
applications such as: ambient 
temperature measurement and 
control; resistance determined by 
dissipation and time delays. 

E086 

E097 

441 

L"t! 

~!~O~!~~iV~~~:~~~~~!:A:~~~~~!~I~~ I Am pere~ 
Telephone: 516-234-7000 TWX 510-227-8552 

TOMORROW'S THINKING IN TODAY'S PRODUCTS 
eem/1969 See YELLOW SECTION for Local Offices, Phones 2349 
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Established Reliability Color Code 
Per M I L-R-39008 Speer SRR Resistors 

• Complete line of %, 1f2, 1 and 2 watt composition re- 2ND 
sistors that meet or exceed all of the requirements SIGNIFICANT FIGURE 

1ST 

NUMBER OF ZEROS 
OR DECIfJlAL MULTIPLIER 

TOLERANCE specified by MIL-R-ll and RS 172. SIGNIFICANT FIGURE 
~~~~~~~~~, 

• Established Reliabilitystyle RCR 07and RCR 20and 
RCR 32 resistors per MIL-R-39008 . 

• Integration of core and insulating shell into a uniform 
solid structure. 

• Lead wire design that provides tight anchorage within 
the resistor core. 

• Heavy coating of 100% pure tin on lead wires for su
perior soldering characteristics even after extended 
storage. 

.Weldable ETP copper leads. 

• Operation at full wattage rating at 70°C without de
rating. 

• Prompt delivery-usually from stock. 

Color 

BLACK 
BROWN 
RED 
ORANGE 
YELLOW 
GREEN 
BLUE 
VIOLET 
GRAY 
WHITE 
GOLD 
SILVER 
NO COLOR 

DIMENSIONS 

BODY 
Speer Mil Rating Diameter Length 
Type Type In Watts D L 

SR 1/4 RC07 ',4 .090±.008 .250±.031 

SRR 1/4 RCR07 ~ .090±.008 .250±.031 

SR 1/2 RC 20 'h .138±.007 .390±.025 

SRR 1/2 RCR 20 1(2 .138±,007 .390±.025 

SR 1 RC32 1 .225±.01O .562±.030 

SRR 1 RCR32 1 .225±.010 .562±.030 

SR 2 RC42 2 .312±.010 .688±.0:30 

FAILURE RATE LEVEL 

Significant 5th 
Multiplier Band Figure Color 

0 1 1.0 
1 10 .1 
2 100 .01 
3 1,000 .001 
4 10,000 FAILURE 
5 100,000 RATE 
6 1,000,000 LEVEL 
7 %/ 
8 THOUSAND 
9 HOURS 

5% TOLERANCE 0.1 
10% TOLERANCE 0.01 
20% TOLERANCE 

LEAD 
Wire Size Nom. Dia, Length 
A.W.G. LD LL 

#22 .025 1'h±1/8 
#22 .025 1'h±1/8 
#20 .032 1'h±1/8 
#20 .032 1'h±1/8 
#18 .040 l'h±1/8 

#18 .040 1'h±1/8 
#17 .045 1'h±1/8 

MAXIMUM CONTINUOUS 
WORKING VOLTAGE 

D. C. RESISTANCE TEST VOLTAGES 
(per MIL-R-ll, RS-l72 and MIL-R-39008) 

(per MIL-R-11, RS;l72 and MIL-R-39008) 

Power Rating 

(Watt) 
% 
1J2 
1 
2 

Max. Cont. W.V. 
(D.C. or R.M.S.) 

250 
350 
500 
500 

Resistance, Nominal 
Ohms 

2.7 to 91 Inc!. 
100 to 910 Inc!. 
1,000 to 9,100 Inc!. 
10,000 to 91,000 Inc!. 
0.1 Megohm & Higher 

Test Potential 
Volts 

0.5 to 1 
2.5 to 3 
8 to 10 
24 to 30 
80 to 100 

IN RCO B~fo~~~p~J~~~~c ~~~~6~~5~!x 5106955921 
Formerly Speer Resistor Division Speer Carbon Co. 

See YELLOW SECTION for Local Offices, Phones eern /1969 
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All JXP resistors meet or exceed the requirements for 
Characteristic E (; 25 ppm/oC) meta! film resistors as 
set forth in MIL·R·l0509. 
Resistors of any resistance value within the ranges 
specified in the accompanying table are available for 
short time delivery. The resistance ranges specified 
for the commercial listings below are extended beyond 

T 
D 

~ 

standard military ranges. Performance within these 
ranges, however, is conSidered to be equivalent to 
those within military ranges. 

""1-..----- L -----i"; 

Wattage Military I Commercial Length A Diameter B Axial Lead 
at 12S·C Style Range Style Range Max. Max. # Size 

1/10 RN55E 49.911. lOOK JXP55 25 n . 150K' 0.260 0.115 ,,22 AWe; 

1/8 RN60E 49.9 II. 499K JXP60 35 \~ . 500K' 0.400 0.136 ,,22 AWe; 

1/4 RN65E 49.90. 1M JXP65 30 C'. 1.5M' 0.590 0.210 ,22 AWe; 

1/2 RN70E 49.911. 1M JXP70 3SI!·2.0M' 0.730 0.250 ,20 AWe; 

Special tolerances to ;0.02%. Standard TC: 0 ; 25 ppm/oC (-55°C + 175C). Special TC's to ·5 ppmoC over limited 
'Extended ranges may be supplied on special order. lemperature spans. 

Standard lead material IS 100% tin coated low oxygen content copper with a non·borated gold interface. 
Other lead materials can be supplied as special order items. 

C-, 

r-- r--. -r--
0 

V- I--" 

-0 

TEMPERATURE COEFFICIENT OF RESISTANCE FOR 
TYPICAL STANDARD PRODUCTION JXP RESISTORS 

TE~PERA+URE dOEFFI61ENT 6F REJISTAN~E 
JEFFER JXPRESLS ORS' 

TYPICAL STANI)ARD PRODUCTION 

f.---
~ '"'-" 

;.-
,,'.,': ~ p-- .--r--- -.... ~c .......... -f------ l"-

-.... t--- -.... I"-
--I"-

.-

" 0 " ~ " '00 "0 ,~ m 

Airco Speer copobility as a leading producer of low tempera· 
ture coefficient, precision resistors is derived from significant 
proprietary advances in metal film technology and the estab· 
lishment of a manufacturing facility and product philosophy 
that is devoted exclusively to production of only the highest 
grade of precision resistors. This concentrotion of effort hos 
eliminated the necessary compromises in equipment and proc
esses and reduced the diversion of skills which would other· 
wise be necessary for the accommodation of a multi·grade 
product line. 

In other words, Airco Speer makes all its ports to aTe of 25 
ppm or less. It does not "sort" to find production lots which 
will hopefully contain a large percentage of 25 ppm units. 

This product plan has resulted in some important contributions 

TYPICAL A.C. RESISTANCE AS MEASURED ON 
BOONTON Q AND RX METER AIIIBa~. 1/2' 10"1) 

heap, ""~VBry .hon 'ea<l~lfla 
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to quality and economical precision resistor manufacture. For 
example: 

All operations in the manufacture of JXP precision resistors are 
carried out under qualified white room conditions, on impor. 
tant factor in statistical reliability. 

Shortest delivery avoilable for precision resistors is a natural 
result of the efficiencies of a manufacturing operation that 
deals with only one grade of product. 

In addition to manufacturing facilities, Airco Speer has com· 
plete environmental test facilities, instrument calibration and 
certified measurement ability for precision resistor evoluation. 

You can order standord or custom·tailored JXPs, matched sets 
-even networks and packaged assemblies. Write: 

IAJ R CO §Po~,~L~}~~niC T~?,T!'?2~~~ "~6933096 
Formerly Jeffers Electronics Division Speer Carbon Co. 

eem /1969 See YELLOW SECTION for Local Offices. Phones 2351 



SECTION 4700 i§§,liij,ffid 

ANGSTROH.M PRECISION 
LADDER NETWORKS 

ANGSTROHM PRECISION 
METAL FILM RESISTORS 

Angstrohm offers a complete product line of 
standard Ladder Network circuits and encasements 
designed ·to accommodate a broad field of appli
cations. 

Circuits: R-2R type binary voltage ladders 
R-2R type binary current ladders 
Current summing networks 
4-2-2-1 and 8-4-2-1 type BCD ladders 
Related dividers within the same case 

C series 
Conformally coated epoxy insulated. 

Manufactured to exceed the requirements of MIL-R-
10509 and MIL-R-55182. 

Encasements: LB series, molded flatpacks 1/10" thick 
LNseries, molded flatpacks 3/16" thick MIL·R- MIL·R- Power 

Resistance Range 
Rating Max. Max. 

QV series, encapsulated modules-for minimal 
circuit board space consumption 

Style 

C50 

10509 

RN50 

55182 75°C 

RNR50 1/8w 

125°C Standard Extended Dia. Length 

1/20w 49.91J.100K lOn·200K .078 .170 QH series, low profile encapsulated modules 
C55 RN55 RNR55 1!4w 1/10w 49.91J.100K 10n·500K .098 .260 

• Discrete, Monolithic, and Hybrid 
construction • Standard and inter
changeable techniques. Optimized 
designs for requirements of preci-
sion, stability, reliability, cost, and 
quantity. 

C60 RN60 
C65 RN65 

FEATURES: 

RNR60 5/l6w 
RNR65 1/2w 

1/8w 49.9n-499K lOn-La meg .145 .430 
1/4w 49.9n-l.Omeg 1.0n-3.0 meg .190 .605 

• Power ratings 1/20 watt to 1/2 watt at 125°C 

Accuracy to ± .005% and ± 1 ppm/oC tracking 
Manned Space, Mil, Industrial applications. 

• Resistance ranges 1 .On to 2 megohms 
• Resistance tolerances ± 1 % to ± .05% 
• Temp. coeH. from ± 10 piJm/oC to ± 100 ppm/oC 

RC Networks 
STATE OF THE ART RESISTANCE· 
CAPACITANCE (RC) NETWORKS 

• Conventional size and micro-mini-' 
ature networks for aerospace, mil
itary and computer applications. 

• Precision matched for: Filters, 
Twin T Filter Networks, Loss pass 
RFFilters, Time Constant Charging 
Circuits, etc. 

• Special form factor resistors to 
track and match capacitors within 
± 10 ppm/oC over the tempera
ture range of - 55°C to ± 125°C. 

2352 

• Stability levels of ± .5% max. change at 2,000 hrs. load 
life. Available to ± .25%/yr. load life stability spec. 

• Military grade moisture protection 
• Leads: tinned copper, gold dumet, nickel, others as spec

ified. All leads per Mil Std. 1276. 
• Full conformance to NASA traceability specification NPC 

200-3 

SPECIAL FEATURES: Specific 100% acceptance testing and lot 
, sampling tests are often applied to C series 

resistors to verify conformance to customer 
specifications and/or military specifications. 

V series 
TYPE V2 - FLlP.TRIM FIXED OR ADJUST· 
ABLE METAL FILM CHIP RESISTOR. 

Available either as a fixed or adjustable re
sistor without moving parts. Flip-Trim (Pat. 
Pend.) may be supplied factory adjusted or 
user adjusted before or after installation 
to up to five times its base value. 

CHARACTERISTICS: 

• Size: .040" x .040" x .020" 
• Ranges available from 100 to 46000 
• Factory or user adjusted to .02% 
• Temperature coefficients to 25 ppm / °C 
• Temperature range from -55°C to + 175°C 
• Power rating is 25 milliwatts at 125°C 
• Mounting and electrical connection by means of 

solder pads on bottom surface. 

APPLICATIONS INCLUDE: 

• Miniature discrete trimmer chip resistor 
• Integrated circuits 
• Precision hybrid chip Q- Phone: (213) 989-3061 

TWX 910-495-1795 
o Telex 65-1410 

ANGSTROHM PRECISION INC. 
7811 lEMONA AVE .• VAN NUYS, CAL. 91405 

See YELLOW SECTION for Local Offices, Phones eem /1969 



ANGSTROHM PRECISION 
MOLDED METAL FILM RESISTORS 

S series: 
Manufactured to exceed the require-
ments of MIL-R-55182, specification 
for established reliability fixed film 
precision resistors. Their mqst usual 
applications are in space equip
ments and high-reliability weapons, 
navigational and data systems. 

Capabilities and Features: 

Style 

S25 
S50 
S51 
S51 
S57 
S60 
S62 
S63 
S65 
S70 
S75 

• 100% acceptance tested (minimum standard process) 
• Short time overload at 6 1/4 times the 125 'C rated power 

for 5 seconds at 25'C. Maximum .6 R allowed is ±.1 % 
CMIL-R-l 0509 allows ± .25%). 

• Burn-in 3 hours at 4 times the 125'C rated power at 25'C. 
Maximum .6R allowed is ± .1%. 

• Vacuum transfer molded epoxy cases 
• Operating stabilities to 100 ppm/yr 
• Resistance tolerances down to ± .02% 
• Resistance values from 1.0£1 to 5.0 megohms 
• Temperature coefficient tolerances to ± 5 ppm/'C 
• Specific nominal temperature coefficients other than zero 

may be specified 
• Matched sets to ± .01 % and ± 1 ppm/,C tracking 
• Traceable factory serialization and data documentation 

~ • 100% acceptance testing for load life, temperature cycling, 
thermal shock, X-ray, microscopic visual inspection, etc. 

MIL·R 
55182 

RNR50 
RNR50 
RNR54 
RNR55 
RNR57 
RNR60 

-
RNR63 
RNR65 
RNR70 

-

• Minimum standard Lot Quality Assurance in accordance with 
MIL-R-55182 monthly, quarterly and semi-annual require
ments for level R (.01%) failure rate; (proved better than 
. 002% ) 

• Full conformance to NASA specification NPC 200-3 
• Choice of weldable and/or solderable leads 

Power Rating Resistance Range 
Max. Max. Body 

75°C 125°C Standard Extended Diameter Length 

1/10 w 1/20 w 49.90 - lOOK 100 - 200K .067 .165 
1/10 w 1/20w 49.90 -lOOK 100 - 200K .076 .175 
1/5 w 1/10w 49.9O·200K 100·500K .098 .275 
1/5 w 1/10 w 49.90· lOOK 100·500K .098 .275 
1/4 w 1/8 w 49.90 - 500K 100 - 1.5 meg .165 .296 
1/4w 1/8 w 49.90·500K 100·2.0 meg .165 .390 
1!4w 1/8 w 49.90·400K 100 - 1.5 meg .098 .385 
1/2 w 1/4w 49.90 . 1.0 meg 200·3.0 meg .240 .575 
1/2 w 1j4w 49.90 . 1.0 meg 100 - 3.0 meg .225 .675 

1w 1/2 w 24.90 - 1.0 meg 200 - 5.0 meg .327 .765 
2w lw 300·2.0 meg 200 - 10 meg .430 1.095 

J series: 
• Qualified for manned space flight applications. Qualification 

and 10,000 hrs life tested by NASA Contractor's Laboratories. 
• Provides 100% Contractor's yield to Reliability Screening tests 
• Individually traceable Serial Numbered parts and test data; 

data shipped with parts. 

J SERIES resistors are basically the S series product with the 
concept of 100% reliability screening extended to include 
several and combined full rated and overstress tests, and 
unit traceable documentation. Tests include Short Time 
Overload, Six hours Burn-in, Temperature Cycling, 168 
hours Load Life, Temperature Coefficient, and Microscopic 
Visual Inspection. Refer to J series detail bulletin. 

• Sizes and Power Ratings: same as available in S series 
• Resistance Values: 5.0r! to 5.0 megohms, refer to detail catalog 
• Resistance Tolerances (after testing): 

± 1%, ±;5%, ±.25%, and ±.1% 
• Temperature Coefficients: from ± 100 ppm/'C to ±5 ppm/'C. 

eem / 1969 See YELLOW SECTION for Local Offices, Phones 
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7'ix-hlm :M •• 

the ONE-lor-MANY 
RESISTOR 

for Development or Production 

• Adjustable • Subminiature • Molded 

Unequalled flexibility. Metal Film 
stability. Unique internal construction . 

Fix-Trims can replace trimming pots, and 
are ideal for precision hybrid circuits. Each 
Fix-Trim provides wide range adjustabil
ity. Only 3 base ranges are needed to 
replace 96 fixed resistor 1 % values or 192 
.25% standard values per decade . 

Simple, easy adjustment even in 
active circuits-with infinite resolu
tion, and accuracies to ±0.02%. 

[ ... 

MOLDED SURFACE-UNADJUSTED 
(BASE VALUE) 

GROUND TO SLIGHTLY 
ABOVE MIN. VALUE 

MAX. ADJUSTMENT 

"V" GROOVE 

Above: Grinding removes molded top 
surface first; then portions of "V" groove 
resistance element from high alumina 
substrate, increasing length: width ratio 
-and resistance value proportionately. 
Epoxy mold material covering remainder 
of metal film element provides mechanical 
and environmental protection, which may 
be improved byovercoating or potting. 

Meet MIL·R-55182 & 10509 performance 
requirements. Base ranges cover 1 Of! 
to 50,0000. .05 Watt at 125°C. Size 
.090" x .085" x .200" with 1" leads. 
Temp. coefficient 100, 50 and 25 
ppm/oC. Weight .25 grams. Un-molded, 
leadless, solderable Fix-Trim "chip" ele
ments and molded radial lead Fix-Trims 
are also available. 

Fix~Trim "Starter Kits;1 labo-r-Q atary and production adjust-
• ing systems now available. 

J Phone: (213) 989-3061 
TWX 910-495-1795 

o Telex 65-1410 

ANGSTROHM PRECISION INC. 
7811 LEMONA AVE .• VAN NUYS, CAL. 91405 

2353 
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WARD LEONARD ELECTRONIC COMPONENTS 

HERMETIC SEAL 
METAL FILM RESISTORS 
per MIL-R-SS 182 

Features 
• Hermetic enclosure • Inert gos environment 

• To MIL-R-55 J 82 specs, styles RNR ond RNN 

• Ultimate in extended life and reliability 

• '110, Va, \4, Yo watt sizes (5 case sizes) 

For today's sophisticated aerospace, military and oceanography 
programs ... wherever the application or environment demands 
the ultimate in resistor reliability, Ward Leonard's hermetically 
sealed metal film resistors are unquestionably first-choice. The 
WLH glass-to-metal hermetic seal protects the resistance element 
from virtually any adverse environmental influence. 

Resistance Range 
Designations Walt in Ohms 

MIL.55182 W.L. Rating Volts 
Style Style @ 125·C Max. Min. Max. 

RNR55 WlH55 Vio 200 49.9 lOOK 
RNR57 WlH57 y. 200 10.0 200K 
RNR60 WlH60 Va 250 49.9 499K 
RNR65 WlH65 \4 300 49.9 1.0 Meg. 
RNR70 WlH70 Y, 350 24.9 1.0 Meg. 

A 
max. 

.281 

.311 

.437 

.655 

.796 

WLH70 
RNR70 
'hw. 

WLH65 
RNR65 
v..w. 

WLH60 
RNR60 
'Ia w. 

Apprax. Dimensions (in inches) 

B C·dia. D 
max. max. nom. 

.311 .120 1.50 

.362 .160 1.25 

.500 .165 1.50 

.740 .250 1.50 

.880 .260 1.50 

WLH57 
RNR57 
'law. 

E 
AWG 

#22 
#24 
#22 
#22 
#20 

WLH55 
RNR55 
Ylo w. 

Weight 
GMS 

(approx.) 

.314 

.317 

.485 

.950 
1.300 

TEMPERATURE COEFFICIENT CODE RESISTANCE Seal Off Area 
E~ _____ / (Typical) MIL·R·55182 

Characteristic 

C 
E 

RESISTORS per 
MIL-R-l0509 
Char. C, D & E 
• Precision metal film 
• Molded and conformal 
• Full ohmic range 
• Close TC's and tolerances 
• Stock, made-to-order and 

custom designed 

Designations 

Molded Conformal 
MIL W.L. W.L. 

RN50 - WlC50 
RN55 Wl55 WlC55 
RN60 Wl60 WLC60 
RN65 WL65 WLC65 
RN70 WL70 WLC70 

Resist. Temp. Coef. 
from -55·C to +175·C. 

±50PPMrC 
±25PPMrC 

MIL Range 

Watt Ohms 

Ratings 
@ 125·C Min. Max. 

*0 10.0 lOOK 
'110 49.9 lOOK 
Va 49.9 499K 
\4 49.9 I Meg. 
Y, 49_9 1.5 Meg. 

Note: Tolerances ±I to ±.05%. Matched sets to order. 

POWER RESISTORS 
Wire-Wound Enamel 
and Silicone Coated 
• Fixed, adjustable and 

non-inductive styles 
• Axial lead I to 12.5 w. 
• Tab Type 5 to 550 w_ 
• Wide ohmic range 
• Broad selection -of terminals, 

mountings and enclosures 

Ward Leonard offers an extensive line of power resistors for MIL and 
industrial use both stock and made-to-order. High quality ceramic 
cores, vitreous enamel or silicone protective coatings and low TC 
resistance wire afford high stability and overload capacity. Axial lead 
MIL-R-26 resistors to 14 w.; tab terminal to 210 w. Send for RESISTOR 
catalog. 

TOLERANCE: ±I% 
Mil Part #RNR-C-FP =--4L:: .... J:r=-= 

~ IF-==-A:~ ---0 I ---- -B-

POWER RHEOSTATS 
Features 
• Vitreous enamel bonded 
• Molded high density 

ceramic base and ring 
• Uniform resistance 

winding 
• 12.5 to 300 w. in six 

sizes 
• Designed to MIL-R-22 specs 

Ward leonard's top qLJality vitreous enamel wire-wound power 
rheostats belong in your specs for ground support and test 
equipment, process controls and a broad variety of electronic 
and industrial uses ... when performance must be reliable. 
Stocked in over 39 popular resistance values, they are available 
with a broad selection of accessories and special features. 
Short delivery cycle on manufactured items. Write for catalog. 

Designations Watts Ohms Range 

300·C rise Ring 
WL MIL 40· ambo Min. Max. Diameter 

MP06 RP06 12.5 I 5K Va" 
MPIO RPIO 25 I 5K 1?j6" 
MPI5 RPI5 50 0.5 10K 2%{' 
100R - 100 I 10K 3%2" 
150R - 150 I 10K 4" 
300R - 300 I 2.5K 6" 

\NARD LEONARD 
SUBSIDIARY OF RIKER CORPORATION 

L!i!fl Main Plant: 75 South St., Mt. Vernon, N. Y. 10550 
.... _ Tel.: 914-664-1000 TWX 914-699-4997 
".... Metal Film Diy_: Box 1827, Hagerstown, Md. 21740 

Tel.: 301-739-8722 TWX 710-853·6834 

~..-.;. Affiliated with Angstrohm Precision, Inc. 

2354 See YELLOW SECTION for Local Offices, Phones eem /1969 
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CTS CORPORATIONE .... RT.,NDlANA 
RESISTORS & 
RESISTOR MODULES 

SOLID CERMET PELLET AND CHIP RESISTORS 

it 

" 
ill 

;J Ifjl 
" 

Ceradot Resistors 

I 
fill , 
• # 

~ 
150 Series 

RESISTOR MODULES 

750 Series 

A 

Size. Dia. x length .050" x .030" 

Minimum Resistance 500 
Maximum Resistance 100KO 
Wattage Rating at 

125°C 1/10 
Temp. Coefficient. 

ppm/oC ±300 
Voltage Rating SOV 
Standard Res. Tolerance ±10% 
Spec. Res. Tal. Avail. S%. 2%.1% 
Termination-Gold Ves 
Termination-Plat. Gold Ves 
Termination-Ti nned Ves 
Termi nati on-Si Iver No 
Termination-Leaded Ves 
Order From lafayette 

Description 

Minimum Resistance 

Maximum Resistance 
Wattage Rating 
Std. Temp. Coefficient 

in ppm/oC 
Spl. Temp. Coefficient 

in ppm/oC 
Std. Resistance Tal. 
Spl. Resis!ance Tal. 
Order From 

POTENTIOMETER-RESISTOR NETWORK 
670 SERIES 

A potentiometer-resistor network for high voltage circuits where 
an adjustable pick-off is desired. 

Resistance Range: 
R1-1-50 Megohms 
R2-1-30 Megohms 
R3-1-25 Megohms 
R4-1-10 Megohms 

Standard Resistance Tolerance: ±30% 

Minimum Resistance Tolerance: 
R1, R3 & R4-±10% 
R2 -±25% 

Max. Voltage Rating-8000 V 

Power Rating-3 watts @ 55°C 

Mfg. at Elkhart 

ORDERING INFORMATION: 

Series 

B C E 150 151 

.100" x .062" .050" x .062" .100" x .030" .07S" x .OSO" x .090" x .050" x 
.030" .030" 

250 1000 150 2000 2000 
SOKO 200KO 2SKO 3S0KO 350KO 

1/8 1/10 1/10 1/8 1/8 

±300 ±300 ±300 ±300 ±300 
SOV SOV 50V SOV 50V 

±100/0 ±10% ±10% ±10% ±10% 
S%. 2%.1% 5%.2%.1% 5%.2%.1% 5%.2%.1% 5%.2%.1% 

Ves Ves 
Ves Ves 
Ves Ves 
No No 

Ves Ves 
lafayette lafayette 

750 

2. 4. 6 and 8 pin in· 
line modules on .125" 
lead centers 

100 
1 MegO 

8 pin-2.0 watts 
4 pin-1.0 watts 

±300 
±IS0 
±S% 

±O.S% 
Berne 

Ves 
Ves 
Ves 
No 
Ves 

lafayette 

Series 

760 

14 and 16 pin dual in· 
line modules on .100" 
lead centers 

100 
1 MegO 
1.0 Watt 

±300 
±IS0 
±S% 
±10/0 
Berne, 

HIGH VOLTAGE RESISTOR 
680 SERIES 

Ves Ves 
Ves Ves 
Ves Ves 
Ves Ves 
No No 

lafayette lafayette 

770 

1.S" x 1.225" high. 
power termi nating mod
ule on .12S" lead 
centers. Supplied with 
and without heat sink. 

100 
1 MegO 

8 to 20 Watts 

Contact Factory 
Contact Factory 

±10/0 
±O.S% 
lafayette 

High resistance, high voltage Cermide resistor available with 
and without taps. It is designed for bleeder resistor, voltage 
divider networks and other high voltage applications. 

Resistance Range: 
20K Ohms to 1,000 Megohms 

Standard Resistance Tolerance-±30% 

Minimum Resistance Tolerance-±10% 

Max. Voltage Rating-30,000 V 

Power Rating--3.5 watts @ 55°C 

Mfg. at Elkhart 

Place orders at locations shown above, using the following addresses: 

CTS of Berne, Inc., A06 Parr Road, Berne, Indiana 46711 • Telephone 219-589-31110 TWX 810-323-1580 
CTS Microelectronics, Inc., P.O. Box 1278, Lafayette, Indiana 47902 • Telephone 317-463-2565 • TWX 810-342-1882 
CTS of Elkhart, Div., 1142 W. Beardsley Ave., Elkhardt, Indiana 46514 • Telephone 219-JA3·0210 • TWX 810·294·2256 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2355 
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TYPE MP POWER FILM RESISTORS* 
CHASSIS MOUNTED 

Features: High Stability Micronox Film Element. Non-Inductive. Higher 
Resistance Range. LowerCost. Low Profile-Smaller Size-Lighter Weight 

Micronox film is fired on high strength ceramic substrate; then mounted 
on anodized aluminum base. This construction gives vastly improved 
efficienc'! in heat transfer from resistor element to chassis. Molded sili
cone encases the electrical elements for high environmental performance . 

• PATENTS PENDING 

DERATING CURVE 

Power Model Ratingt Max. Die'e. 
No. Voltage Str. (watts) 

MP311 15 300 600 
---

MP312 15 300 600 
;-..----

MP329 30 450 1000 
f----.- _._- f------ --

MP330 30 450 1000 
-~-" 

a: 
<J 

~ 

TYPICAL R·T CURVE 

-I 
-55 o 50 100 150 200 250 

TEMPERATURE, °c 

High Resistance Dimensions Temp_ Range 
TC 

ppm/'q Min. Max. A B C 0 

50 50n 200K .600 .188 - .092 
+.015 +.010 +.002 ----
.600 .188 .185 .092 50 Ion 200K +.015 +.010 +.015 +.002 
.850-F Z50 .142 50 50n 200K +.015 +.015 - +.002 -_._- ,.------ 1----
.850 .250 .250 .142 50 JOa 200K +.015 +.015 +.015 +.002 

--

Terminals 

12" Teflon lead's 
26 AWG 7x34 ._-

Gold Plated 
Solder lugs 

12" Teflon leads 
22AW,~ 

Gold Plated 
Sol.der lugs 

tRating based on chassis mounting-MP311 and MP312 on 4x6x2x.040 aluminum chassis 
MP329 and MP330 on 5x7x2x.040 aluminum chassis 

:j:Temperature Coefficient: Referenced to 25'C, t.R taken at +150'C and +275'C. (Low temp. 
TC will be nominally -85ppm/'C at -55'C. See typical 
Temperature-Resistance curve.) 

Resistance Tolerance: ± I % Standard. (Other tolerances available on special order)_ Insulation Resistance: 5000Meg dry. 
Thermal Shock: Per Mil R 18546·0, max. R shift .5% or .SIl, whichever is greater. Overload: 5 times rated power for S 
seconds per Mil R 18546-0, max. R shift .5% or .SIl, whichever is greater. Moisture Relistance: Per Mil Std 202, Method 
106, as modified by Mil R 18546, max. R shift .5% or .SIl, whichever is greater. Shock: 50G, per Mil Std 202, Method 
20S, test condition C, max. R shift .2%, or .51l, whichever is greater. Vibration: Per Mil Std 202, Method 204, test con
dition B, max. R shift .2% or .5\l, whichever is greater. Loadlile: 1000 hrs., per Mil R 18546·0, chassis mounted, max. R 
shift I % or .51l, whichever is greater. 

TYPE MC PRECISION CHIP RESISTORS 
no g to 7.5 Megohm] for Hybrid Circuit Application 

Now the preciSion and stability of dis
crete Micronox film components is avail
able for hybrid circuit application. Film 
is fired on alumina substrate. Termina

tions are gold alloy, suitable for gold ball 
bonding (thermo - compression or ultra
sonic) and for aluminum wire bonding 
(ultrasonic). MC625 can be tinned for 
solder reflow connections. Back side of 
chip is metalized with gold alloy for ultra

sonic bonding or soldering to header or 
substrate. 

Model Power Max. Mal. Dielec!. TCt Resistance Range 
No. Ratingt Voltage Oper. Str. ppm/'C Min. Max. Temp. 

MClIS .15 100 175" C 300 80 Ion 400K 

MC62S .25 300 175 0 C 300 80 .4Meg 7.SMeg 

tWhen mounted on metal or ceramic base with lOx chip area min. 
Hemp. Coefficient Referenced to 25'C, L'.R at -IS'C and +105°C. 

Resistance Tolerance: ± 1 % standard (other tolerances available on 
special order). Insulation Resistance: 10.OOOMeg (dry, 100V) Tempera· 
ture Cycling: Mil Std 202, Method 102, Test Condition C, max. R shift 
.5%, or .SH whichever is greater. Overload: 5x rated power for 5 sec
onds, max. R shift .5%, or .SH, whichever is greater. Over Voltage: 
1.5x max. Yoltage for 5 seconds, max. R shift .5% or .512 whichever is 
greater. Loadlile: 1000 hrs. at rated power I max. R shift .5%. or .SQ, 
whichever is greater. 

o -HOLE FOR MOUNTING 

IL40~ 
c 

8 t Ai t 
tE_3--L 
ZUMlNUM BASE -------.-

DERATING CURVE 

i~ IIII m IIII 
25 50 75 KlO 125 150 J75 20022.5250275 

NoIllIfNT T£MPfMTLRE. °C 

g~RESISTANCE PATTERN 1 VARIABLE 

~ -, r--.OOBMIN. TYP 

~ h..=}~OI4'004 
METl\lIZED TERMINATION 

CADDOCK. ED ELECTRONICS 
3127 Chicago Avenue, Riverside, California 92507 • Telephone: (714) 683-5361 

2356 See YELLOW SECTION for Local Offices, Phones eem /1969 



SPECIAL 
RESISTIVE DEVICES 
Caddock produces miniature wirewound and film resistors, 

as well as networks on ceramic substrate. We can combine 

the best of these techniques in producing your special 

resistor or network requirement. 

• HIGH RESISTANCE RESISTORS 
to 5000 megs, 1%, 80 PPMr C 

• PRECISION VOLTAGE DIVIDERS 
with tracking as close as 2 PPMrC 

• DAC LADDER NETWORKS 
to 12 bits, and DECADE NETWORKS 
to your specs 

Send us prints or sketches on 
your specific requirement for a 
prompt design and cost proposal. 

X·RAY FACILITIES available to verify and 
assure integrity and soundness of package
up to 100% inspection. 

I@i!Ifj,ffid SECTION 4700 

MOLDING FACILITIES equipped to produce your package 
design, or mold your networks in available package 
configurations. 

TESTING FACILITIES to supply output and performance data 
under actual operating temperature extremes. Qualifying test 
data available to satisfy qualification requirement on similar 
devices. 

3127 Chicago Avenue, Riverside, California 92507. Phone (714) 683·5361 

eem / 1969 See YELLOW SECTION for Local Offices, Phones 2357 
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CADDOCK ADVANCED STATE OF THE ART 
MICRONOX* Resistance Films 
Micronox resistance films are produced exclusively by 
Caddock Electronics. They are composed of complex oxides 
fired in air at temperatures above 1400' F. The resulting films 
are relatively insensitive to high ambient temperatures and 
thermal shock. Precision resistors, useable to 1000' F. can be 
made with these films. The films show negligible effect from 
moisture. 

This totally new approach to precision resistors and net· 
works opens new design posSibilities because of the wide 
resistance range, precise temperature characteristics, and high 
temperature and power capability. Temperature coefficient 
can be accurately reproduced (±10ppmj"C. if required). The 
typical curve shown will vary slightly with resistivity of the film 
and configuration of the substrate. 

Micronox oxide systems provide an almost continuous 
range of resistivity from 5 ohms per square to 25,000 ohms 
per square, without degradation of electrical characteristics 
throughout this range. 

.. +1.0 

i 
0< 
I'i 0 

! 
111 -1.0 

-65 -50 -25 o .25 +50 +75 +100 +125 +150 .115 

TEI'I'ERAllJRE.OE6IeS GelTIGAAOE 

TYPE MG & MH Miniature Megohm Resistors 

EXCLUSIVE SHIELDED RESISTOR 
MODEL MH711, designed for extremely 
high voltage applications, in very high 
resistance strings. Unit remains excep
tionally stable since shielding prevents 
film degradation from corona developed 
in high voltage fields. 

,
I r 

TYPE Mlil 

Miniaturized to one-fifth the size of conventional types, cover
ing the 1 to 220 megohm range. Micronox film sintered on 
high strength core. End cap construction. 

;;....---- MICRONOX FILM RESISTOR 

't ± t -----I~'i<I .. 1--- A -1-.I 
( -) 

TYPE MH 

c 

i 
Resistance Tolerance: ±1 % (tolerances to _2% on special order). Insulation 
ReSistance: 100 megohms, minimum_ Overvoltage: 1.5 times working voltage for 
5 seconds, R shift .8% max. Thermal Shock: MIL-STD-202, method 107, condo 
C, R shift .5% max. Moisture Resistance: MIL-STD-202, method 106, R shift 
.8% max. Loadlife: 1000 hours at rated power, R shift .8% max. 

Model WaH- Max. 
Oper. 

Dielect. 
TC Resistance Dimensions Encap· 

I J~~:'i ppm! Leadwire 
No. age Voltage Str'gth 'Ct Min. Max. A B C sulation 

MG 650 .5 600 225'C 750 80 500 K 5 meg 
.313 .094 .025 Silicone Gold Plated 
+.020 +.015 +.002 Conformal Dumet 

MG 660 .6 1000 225'C 750 80 1 meg 10 meg 
.500 .094 .025 Silicone Gold Plated DERATING CURVE 

+.030 +.015 +.002 Conformal Dumet 

MG 680 .8 1500 225'C 750 80 1 meg 15 meg .750 .094 .025 Silicone Gold Plated 

il I I I I • I 

+.030 +.015 +.002 Conformal Dumet 

MG 710 1.0 2000 225'C 750 80 1 meg 20 meg 
1.000 .094 .025 Silicone Gold Plated 
±.040 +.015 +.002 Conformal Dumet 

MG 721 2.0 2500 225'C 1000 80 1 meg 30 meg 1.000 .240 .040 Silicone Tinned 
+.050 +.030 +.002 Conformal Copperweld 

MG 750 3.0 3000 225'C 1000 80 3 meg 150 meg 2.125 .315 .040 Silicone Tinned 
+.060 +.030 +.002 Conformal Copperweld 
3.125 .315 .040 Silicone Tinned MG 780 5.0 4000 225'C 1000 80 4 meg 220 meg +.060 +.030 +.002 Conformal Copperweld 25 50 75 100 I2S 150 175 200 225 250 

.313 .094 .025 Black Gold Plated AMBIENT TEMPERATURE. ·C 
MH 651 .5 600 175'C 750 80 500 K 5 meg +.020 +.006 +.002 Molded Type Dumet 

MH 661 .6 1000 175'C 2000 80 1 meg 10 meg 
.500 .114 .025 Black Gold Plated 

+.030 +.010 +.002 Molded Type Dumet tTemperature Coefficient: Referenced to 

MH 681 .8 1500 175'C 2000 80 1 meg 15 meg 
.750 .114 .025 Black Gold Plated 25'C, LlR taken at -15'C and +105'C 

+.030 +.010 +.002 Molded Type Dumet 

MH 713 1.0 2000 175'C 2000 80 1 meg 20 meg 
1.000 .114 .025 Black Gold Plated 

"'Trade Mark +.030 +.010 +.002 Molded Type Dumet 

Type MH with special interal shtding, drgned t\ellminle degrration1 re to corona 

.• J I MH 711 1 1 :1 1.200 .220 .025 Black Gold Plated 
1.0 2000 175'C 2000 80 1 meg 20 meg + .040 + .015 + .002 Molded Type Dumet 

2358 See YELLOW SECTION for Local Offices, Phones eem /1969 
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MICROMINIATURE FILM RESISTORS 

Model 
No. 

Watt· 
age 

Ml104 .08 

Ml114 .15 

ML 123 .10 

Ml124 . 25 

Ml131 A 

MM 112 .12 

MM 125 .25 

MM 152 A 

MM 177 .6 

Model Watt-
No. age 

MR 129 .25 

MR 154 .40 

MR 178 .60 

MS 126 .25 

MS 150 .5 

MS 151 .5 

MS 175 .75 

MS 176 .75 

MS 210 1.0 

MS 220 2.0 

eem /1969 

~tn!!t-" 

fI!II!It, 
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TYPE Ml & MM Precision Film Resistors 
Micronox film on high strength core for greater resistance 
range. End cap construction. Molded type case for increased 
resistance to abrasion and solvents. Twice the power rating of 
metal film resistors of a given size. 

14 I t ± If ------+j A r- B 

.. ---.:t 
c 

<CD'" 
Resistance Tolerance: ± 1 % (tolerances to .1 % on special order). Insulation 
Resistance: 100 megohms, minimum. Overload: 5 times rated power for 5 seconds, 
R shift .5% max., or .5 ohms max" whichever is greateL Overvoltage: 1.5 times 
max. voltage for 5 seconds, R shift .5% max., or .5 ohms max., whichever is 
greater. Thermal Shock: Mll·STD·202, method 107, condo B, R shift .2% max" 
or 5 ohms max., whichever is greater, Moisture Resistance: Mll·STD·202, 
method 106, R shift .5% max., or .5 ohms max" whichever is greater. Loadlife: 
1000 hours at rated power, R shift .5% max., or .5 ohms, whichever is greater. 

Max. 
Voltage 

200 

200 

200 

300 . 

500 

200 

200 

300 

500 

Oper. 
Temp. Dielect. 
(Max.) 

175°C 

175°C 

165°C 

175°C 

175°C 

175°C 

175°C 

175°C 

175°C 

,~ 

,CEt 

Str'gth 

400 

500 

450 

750 

750 

400 

500 

750 

750 

,." "'.,. 
Max. Oper. Dielect. Temp. Voltage (Max.) Str'gth 

200 275°C 500 

300 275°C 750 

500 275°C 750 

200 275°C 500 

- 275°C 500 

300 275°C 750 

- 275°C 750 

500 275°C 750 

- 275°C 750 

- 275°C 750 

TC Resistance Dimensions 
ppml 
OCt Min. Max. A B C 

.160 .065 .016 
50 50n 300 K +.010 ±.01O ±,002 

50 
.188 .070 .020 

50n 500 K +.020 ±.015 ±.002 

100 600 K 
.250 .094 ,025 

50n ±.020 ±,006 ±.002 
.250 .094 .025 

50 50n 600 K ±.020 ±.006 ±.002 
.313 .094 .025 

50 50n 1 meg +.020 +.006 +.002 

50 lOll 500 K 
.160 .065 .016 

+.010 +.010 +.002 

50 IOn 1 meg .188 .070 .020 
+.020 +.015 +.002 

50 IOn 2 meg 
.250 .094 .025 

+.020 +.006 +.002 
.313 .094 .025 

50 20n 5 meg +.020 +.006 +.002 

Encap· 
sulation 

Green 
Molded Type 

Green 
Molded Type 

Green 
Molded Type 

Green 
Molded Type 

Green 
Molded Type 

Black 
Molded Type 

BlacK 
Molded Type 

Black 
Molded Type 

Black 
Molded Type 

leadwire 

Gold Plated 
Dumet 

Gold Plated 
Dumet 
Tinned 

Copperweld 
Gold Plated 

Dumet 
Gold Plated 

Dumet 
Gold Plated 

Dumet 
Gold Plated 

Dumet 
Gold Plated' 

Dumet 
Gold Plated 

Dumet 

DERATING CURVE 

IIElIIII 
25 56 75 100 125 150 175 200 225 250 275 

AMIllENT lEP'PERATURE, ·C 
A-Ml 123 B-MM & Ml 

tTemperature Coefficient: Referenced to 
25°C, l1R taken at -15°C and +105°C 

TYPE MR & MS Power Film Resistors 

TC ReSistance 
ppml 
OCt Min. Max. 

150 Ion 500 K 

150 IOn 1 meg 

150 201l 3 meg 

50 lOll 1 meg 

50 Ion 2K 

50 IOn 2 meg 

50 IOn 2K 

50 20n 5 meg 

50 20n 3K 

50 50n 4K 

Micronox film on high strength core. End cap construction. 
Featuring smallest size for given power ratings. Specially 
designed with a wide range of resistance values for high tem· 
perature operation. For less stringent requirements, a choice 
of temperature coefficients is offered. 

1
4 I.L±.L .1 A \4- 8 

2 8 '-.1 
==================~~~ 

c 

t 
Resistance Tolerance: ± 1 % (tolerances to .1 % on special order). Insulation 
Resistance: 100 megohms, minimum. Overload: 5 times rated power for 5 seconds, 
R shift .5 % max., or .5 ohms max., whichever is greater. Overvoltage: 1.5 times 
max. voltage for 5 seconds, R shift .5% max., or .5 ohms max., whichever is 
greater. Thermal Shock: Mll·STD·202, method 107, condo C, R shift .5% max., 
or .5 ohms max., whichever is greater. Moisture ReSistance: Mll·STD·202, 
method 106, R shift .5% max., or .5 ohms max., whichever is greater. Loadlife: 
1000 hours at rated power, R shift .5% max., or .5 ohms max., whichever is greateL 

Dimensions Encap· 

A 
.188 

±.020 
.250 

±.020 
.313 

+.020 
.188 

+.020 
.188 

+.020 
.250 

+.020 
.250 

+.020 
.313 

+.020 
.313 

+.020 
0400 

+.060 

B C 
.070 .020 

±.015 ±.002 
.094 .025 

±.015 ±.002 
.094 .025 

+.015 +.002 
.070 .020 

±.015 ±.002 
.070 .020 

±.015 ±.002 
.094 .025 

±.015 ±.002 
.094 .025 

±.015 ±.002 
.094 .025 

±.015 ±.002 
.094 .025 

±.015 ±.002 
.140 .025 

+.030 +.002 

sulation 

Silicone 
Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 

Leadwire 

Nickel 

Nickel 

Nickel 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 
Tinned 

Copperweld 

DERATING CURVE 

iDlE 
25 50 75 KlO '25 '50 175 200 225 250 775 

AMO'ENT lEP'PERATURE; ·C 

A-Models MS150, MS175, MS210, MS220 
8-all MR models, and MS126, MS151, MS176 

tTemperature Coefficient: Referenced to 
25°C, l1R taken at -15°C and +105°C 

.... ELECTRONICS 
3127 Chicago Avenue, Riverside. California 92507 • Telephone: (714) 683·5361 

See YELLOW SECTION for Local Offices, Phones 2359 
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~R'/NC CALIFORNIA RESISTOR DIVISION 

CAL-R Precision Wire Wound Resistors are manufactured to the most exacting specifications insuring compliance with the stringent 
requirements of both military and commercial applications. All CAL-R resistor products are produced using unique proprietary 
methods of construction resulting in highly reliable performance characteristics. Selections can be made from standard and customized 
miniature wire wound bobbin styles, silicone coated axial lead power and deep finned metal clad chassis mount power resistors as well 
as precision resistor networks. 

wire wound bObbin resistors - miniature 
OUTSTANDING FEATURES 
1. All pies tiffed for maximum heat dissipation. 
2. Unique recessed end cap designed to isolate winding termination from all lead 
stress. 
3. Terminals welded to end cap for maximum strength. 
4. Double slots tangent to mandrel to prevent shorting between pie windings. 
5. Protective overcaating covering entire resistor before mplding. 
6. Resistor element encased in non~burning epoxy by transfer molding techniques. 
7. Marking ink of catalyzed epoxy will withstand all standard printed circuit 
board solvents. 
8. Standard lead .•• 50 micro inch gold plate over annealed Dumet. 

ELECTRICAL CHARACTERISTICS 
• Tolerance: 1 toO.005% absolute. To 

0.002% matching tolerance for 
matched sets. 

I Temperature Coefficient: 10 ppm/DC 
is standard. Special TC's in ranges 
from +6000ppm to 2ppm/oC 
available. 

• Windings: Multiple pie reversed type 
to minimized inductance. 

I Resistance: Ranges.1 ohm to 10 
megohms. 

• Environmental: Meets or exceed~ all 
requirements of MI LMR M930. 

precision power resistors 
OUTSTANDING FEATURES 
1. Tinned copperweld leads are standard. Nickel A or Alloy 180 available. 
2. Completely welded construction ... terminal to terminal. 
3. Core il!umina and steatite ceramics, centerless ground for uniformity, chemically 
treated tor utmost purity of winding surface. 
4. Resistance wire ... procured to exacting specifications. 
5. Tough silicone coating to give maximum wire protection and extra high resis
tance to moisture. 
6. Marking ink of catalyzed epoxy will withstand most printed-circuit solvents. 

ELECTRICAL CHARACTERISTICS 

ITolerances: 5.0% to .01% ••. 1% standM 
ard for offMshelf delivery. 

ITemperature Coefficient: 20ppm/o C 
standard. Special TC's to 5 ppm/Dc 
available. 

I Dielectric strength: Greater than 1000 
V.A.C. 

IThermal Shock: SA&SAX Types from 
27SoC to -SSoC. 
SAV &SAVX Types from 3S00C to 
-5SoC. 

I Resistance Range: From 0.05 ohms to 
250K ohms. 

I Inductive Types.(SA&SAVJ:Single 
layer space wound with largest wire 
permissible. 

• Non-Inductive Types (SAX&SAVX): 
Dual balanced windings for minimum 
inductance. 

• Environmental: Meets or exceeds 
requirements of MI LMR·26E. 

power reSistors - metal clad chassis mount 
OUTSTANDING FEATURES 
1. Tinned copperweld leads standard. 
2. Completely welded construction ... terminal to terminal. 
3. High density extruded aluminum housing provides superior heat conduction. 
4. Housing deep finned for maximum heat dissipation. 
5. Distinctive gold anodized finish for maximum resistance to extreme environ
mental conditions.. 
6. Special molding compound with high th~rmal c0nductivity of 
251eallseelem21degree Clem x 10-4. 
7. Windings ..• High uniformity single layer space wound, designed to give maxi
mum core coverage for even heat dissipation. 
8. Resistance wire ... Procured to exacting specifications. 
9. Core ... Steatite ceramic, centerfess ground for uniformity, chemically treated 
for utmost purity of winding surface. 

ELECTRICAL CHARACTERISTICS 

I Tolerances: 5.0% to .05% ... 1% 
standard for offMshelf delivery. 

I Temperature Coefficient: 30 ppm/oc 
standard. Special TC's to 5 ppm/oC 
available. 
Dielectric Strength: Greater than 500 

V.A.C. on MC -80. 1000 V.A.C. on 
Me -100 and MC -250, and greater 
than 2000 V.A.C. on MC -SOO. 

I Environmental: Meets or exceeds all 
requirements of MI LMR-185460 in· 
cluding "N" characteristic. 

precision resistor networks 
Cal-R engineers, specialists in advanced network design, offer precision assemblies. 
packaged to meet the most exacting specifications. 

OUTSTANDING FEATURES: - Precision resistors used exclusively • All .;ircuits 
assembled on printed circuit boards • Pins cut on an angle for easy P.C. board insertion 
• Epoxy encapsulated • Meets or exceeds all requirements of MIL-R·93 & MI L -R-26 

GENERAL SPECIFICATIONS: 
Resistor values: From 1 ohm Ambient temp. range: -550C to +1250 C 
thru 5 megohms Standard temp. coefficient: 0 to :!:..1 0 PPM 
Full scale accuracy: to .005% Stability: to 10 PPM per year 
Temp. coefficient tracking: to 1 PPM/OC Fast Recovery time: to within .02% of final 
Temp. coefficient absolute: to 2 PPM/oC value within 100ns. 
Call CAL-R on your next network application ... our application engineering 
department is at your service. 

For additional information please contact factory ... 

a subsidiary of CapTech Inc. 

CALIFORNIA RESISTOR DIVISION 

1601 Olympic Boulevard 
Santa Monica, California 90404 

(213) 451·9761 
TWX 910-343-6966 

2 3 4 

CAL-R California Resistor delivers special resistors 
to solve unique packaging problems. For more in
formation about special resistor designs contact 
your local representative or CAL-R California 
Resistor directly. 

2360 See YELLOW SECTION Offices, Phones eem/1969 



Precision Metal Film Resistors 
PRODUCT REFERENCE CHART - MIL R 10509 

SER I ES 

x 

VFM 

VF* 

NA 

DESCRIPTION 

Vacuumette type "X" _ series are conformal 
coated, evaporated metal film resistors de· 
signed for higher performance and stabil· 
ity, identified by a reddish·brown color of 
E·coating. In addition to standard temper· 
ature coefficients per MIL characteristics, 
they are available with I.C. of ±100 PPM 
(EIA Code Tll. 

VFM series are molded resistors, with more 
types in the higher wattages than Series 
IOX/' and made by the same rigid manu
facturing methods. They are identified by 
a tan color molded jacket providing greater 
mechanical protection and will sustain 
rough handling. 

VF series trim line resistors are offered 
as a multi·rated, multi·purpose conform· 
ally coated metal film. Smaller than MIL 
type, they provide the same maximum per· 
formance capabilities at a lower cost. 
Units are coded similar to "X" series, but 
are identified by standard commercial 
marking. 

Noblette type NA series are metal film 
resistors with the advantage of extreme 
high and low resistance values in varying 
wattages. Values are obtained by applica· 
tion of "noble" metals through a C·W 
developed pyro·chemic process. Film is 
protected by a layer of vitreous enamel 
and a rubberized, charcoal gray enamel 
paint. Axial lead construction. 

Nobeloy type NR resistors are similar in 
composition and appearance to NA series, 
except that they have radial lead construc· 
tion. Resistor body is in tube form, per· 
mitting additional mounting by means of 
a thru·bolt. They also offer higher and 
lower resistance value in varying wattages 
from 'I2W to 5W. 

NOTE: 'Available 1 N, T.C., Tl, T2, T9. 

1%" DIAMETER WIRE-WOUND CONTROLS 
Electrical circuit choice of poten
tiometer, rheostat, or fader up to 
10,000 ohms resistance. Power dissi
pation to 3.0 watts with anticipated 
life of 10,000 cycles. Available with 
grounded or insulated rotor and 
plastic or metal shafts. Choice of 
mounting style: bushing (illustrated), 
eyelet-to-chassis, twist tab, or snap-in 
ears to printed circuit board. Request 
Bulletin No. 2080-67. 

CW 
Type 

X54/X55 
X60 

X65 

YFM05 

YFM10 

VFM15 

YFM25 

YF05 
YF11 
VF15 
YF25 

NA15 

NA20 
NA25 
NA30 

NR20 
NR25 
NR30 

NR50 

'4401i ij'ffiD SECTION 4700 

GENERAL SPECIFICATIONS 

MIL 
Style 

RN55 

RN60 

RN65 

RN60 

RN65 

RN70 

RN75 

RN20 
RN25 

MIL 
Char. 

D,C,E 

D,C, E 

D,C,E 

D,C, E 

D,C, E 
D,C, E 
B,C, E 

x 
X 

Wattage Rating 
70°C 125°C 

Va 1/10 

'.4 Va 
'/2 1,4 

Va Va 
1,4 1,4 

1/2 1f2 
1 1 

1/2W @ 40°C 

1/2w @ 40°C 

1w @ 40°C 

2w @ 40°C 

1/2w @ 40°C 

1w @ 40°C 
2w @ 40°C 

5w @ 40°C 

Resistance 
Min. Max. 

IOn 301K 

Ion 1 Meg. 

10\1 2 Meg. 

Ion 1 Meg. 

100 2 Meg. 

IOn - 2.49 Meg. 

IOn - 5.11 Meg. 

IOn 
IOn 
IOn 
100 

0.50 
0.50 

0.5n 

LOn 

0.50 
0.50 
Lon 
2.00 

1 Meg. 
2 Meg. 

2.5 Meg. 

5 Meg. 

3 Meg. 

3 Meg. 

5 Meg. 

10 Meg. 

3 Meg. 
5 Meg. 

10 Meg. 
10 Meg. 

MIL CHAR. D = T.C. ±100 PPM (Tl) 
C = T.C. ± 50 PPM (T2) 

E = T.C. ± 25 PPM (T9) 
B = T.C. ±150 PPM 

1 Va" DIAMETER WIRE-WOUND CONTROLS 

Resistance range to 25,000 ohms. Available 
as potentiometer, rheostat, or "V' pad. 
Up to 5.0 watts power dissipation with 
anticipated life to 25,000 cycles. Avai lable 
with insulated rotor and choice of bushing 
or twist-tab mount. Bushing and shaft 
dimensions available to meet your specific 
requirements. Request Bulletin No. 2060. 

AUTOMOTIVE and OIL BURNER 
SPARK SUPPRESSORS 

For suppression of radio and television noise interference due to ignition spark 
discharge at plugs and high tension distributor; and due to ignition discharge 
action of oil burner igniting coil. Complete line of resistive type suppressors. 
Request Bulletin 125. 

COW products assure high reliability at reasonable 
prices. Full cooperation on custom engineering, field 
service, emergency stocking and special models. 

See Sec. 5100 for complete line of 
CoW Slide-Switches. 

CONTINENTAL-WIRT ELECTRONICS CORP. 
26 W. QUEEN LANE, PHILADELPHIA, PA. 19144 

( AREA CODE 215) VI 8,7700 
TWX 710-670-1230 
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SECTION 4700' i4§"iij,MMi 

Carborundum Varistors 

DIMENSIONS OVER COATING 

24 GA. EJ"\T 
_.,;.11---1. LLO.40" 

0.35" MAX. 

~ 
;:==~=:J 

'I· 
551BNR 

1" MIN. 

MAX. 

20 GA EJ'\T _.....z..' ----1 J O.?S" MAX 
0.35" MAX ~ 

432BNR --.L==:::ll~ 
'1.1" MIN·I 

20GA EJ"\T 
l J °'165" MAX 

0.40"MAX ~ 

--.l~~,~ 
'l·l"MIN·1 

379BNR 

18GA EJ~ 
, ~ J °1.90" MAX 

0.3S"MAX ~ 

--.L ==:=J:' ==:J 
11.1V." MIN.I 

328BNR 

18GA EJ'\T 
'. J O'rO" MAX 0.38" MAX ~ 

~;:==~,~ 
il. tV2 " MIN.I 

925BNR 

18GA EJ"\T 
_ ......... ''--- J ?O" MAX 

0.40" MAX ~ 

~==:::::I'~ 
'1.1'12" MIN·I 

463BNR 

18GA C\--r 
0.38" MAX 

I V~"MAX 

927BNR 
--.l 

::::::::::['::::::1 
i11'12" MIN·I 

CA~BDRUNCUM 

~ax. Ratio 
Current Voltage E @ 1.0 ma Nominal Carborundum 

Milliamps DC±10% E @ 0.1 ma "N" Part Number 

1.0 9.0 2.4 3.1 551BNR-26 
1.0 11.0 2.3 3.7 551BNR-27 
1.0 14.0 2.2 3.7 551BNR-28 
1.0 18.0 2.1 3.9 551BNR-29 
1.0 24.0 2.0 4.2 551BNR-30 
1.0 29.0 1.9 4.5 551BNR-31 
1.0 40.0 1.8 4.8 551BNR-32 
1.0 54.0 1.8 4.9 551BNR-33 
1.0 68.0 1.8 5.0 551BNR-34 
1.0 88.0 1.8 5.1 551BNR-35 

Specilications-1. Continuous power rating @ 40·C-0.30 watt. 2. Maximum vollage-100 volts. 
3. Moisture-proof PVC coating. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

6.0 
7.5 

10.0 
12.0 
17.0 
24.0 
30.0 
40.0 
48.0 
70.0 
90.0 

2.9 
2.5 
2.3 
2.2 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 

2.5 
3.0 
3.2 
3.3 
3.7 
4.2 
4.2 
4.2 
4.6 
4.6 
4.8 

432BNR-101 
432BNR-102 
432BNR-103 
432BNR-104 
432BNR-105 
432BNR-106 
432BNR-107 
432BNR-108 
432BNR-109 
432BNR-110 
432BNR-111 

Specifications-I. Continuous power rating @ 40·C-0.5 watt. 2. Maximum voltage-100 volts. 
3. Moisture-proof PVC coating. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12.0 
15.0 
20.0 
24.0 
34.0 
48.0 
60.0 
80.0 

100.0 
135.0 
180.0 

2.9 
2.5 
2.3 
2.2 
2.0 
1.9 
1.8 
1.8 
1.8 
1.8 
1.7 

2.5 
3.0 
3.2 
3.3 
3.7 
4.2 
4.2 
4.2 
4.6 
4.6 
4.8 

379BNR-10 
379BNR-11 
379BNR-12 
379BNR-13 
379BNR-14 
379BNR-15 
379BNR-16 
379BNR-17 
379BNR-18 
379BNR-19 
379BNR-20 

Specilications-1. Continuous power rating @ 40·C-0.50 watt. 2. Maximum voltage-200 volts. 
3. Moisture-proof PVC coating. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

2.0 
3.0 
4.5 
6.0 
8.0 

12.0 
14.0 
18.0 
24.0 
33.0 
48.0 
60.0 
80.0 

3.0 
2.7 
2.6 
2.4 
2.4 
2.2 
2.0 
1.9 
1.8 
1.8 
1.8 
1.8 
1.7 

2.2 
2.5 
2.6 
3.0 
3.0 
3.7 
3.7 
4.2 
4.2 
4.2 
4.6 
4.6 
4.8 

328BNR-40 
328BNR-41 
328BNR-42 
328BNR-43 
328BNR-44 
328BNR-45 
328BNR-46 
328BNR-47 
328BNR-48 
328BNR-49 
328BNR-50 
328BNR-51 
328BNR-52 

Specifications-1. Continuous power rating @ 40·C-0.75 watt. 2. Maximum voltage-100 volts. 
3. Moisture-proof PVC coating. 

1.0 12,0 
1.0 16.0 
1.0 24.0 
1.0 28.0 
1.0 36.0 
1.0 48.0 
1.0 68.0 
1.0 90.0 
1.0 120.0 
1.0 160.0 

Specificalions-1. Continuous power rating 
3. Moisture-proof PVC coating. 

2.4 3.0 925BNR-10 
2.4 3.0 925BNR-11 
2.0 3.7 925BNR-12 
2.0 3.7 925BNR-13 
1.9 4.0 925BNR-14 
1.9 4.2 925BNR-15 
1.8 4.2 925BNR-16 
1.8 4.6 925BNR-17 
1.8 4.6 925BNR-18 
1.7 4.8 925BNR-19 

@ 40·C-0.75 watt. 2. Maximum voltage-200 volts. 

Max. Ratio 
Current Vall age E @ 5.0 rna Nominal Carborundum 

Milliamps DC±10% E @ 0.5 rna "N" Part Number 

5 16 2.2 3.3 463BNR-30 
5 24 2.2 3.3 463BNR-31 
5 28 2.0 3.7 463BNR-32 
5 36 2.0 3.7 463BNR-33 
5 48 1.9 4.2 463BNR-34 
5 62 1.8 4.2 463BNR-35 
5 85 1.8 4.2 463BNR-36 
5 110 1.7 4.8 463BNR-37 
5 140 1.7 4.8 463BNR-38 
5 190 1.7 5.0 463BNR-39 

Specifications~1. Continuous power rating @ 40°C-1.S watts. 2. Maximum voltage-20D volts. 
3. Moisture-proof PVC coating. 

5 9 2.7 2.6 927BNR-19 
5 15 2.4 3.0 927BNR-20 
5 25 2.3 3.1 927BNR-21 
5 40 2.3 3.2 927BNR-22 
5 70 2.2 3.5 927BNR-23 
5 100 2.1 3.7 927BNR-24 
5 140 1.9 4.8 927BNR-25 

Specifications-1. Continuous power rating @ 40°C-2.25 watts. 2. Maximum voltage':::""150 volts. 
3. Moisture-proof PVC coating. 

The Carborundum Company, Electronics Plant, Niagara Falls, N. Y. 14302, 716-278-2521 
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Carborundum Varistors 

~2" NOM~ ~I 1" MAX I 

34S8NA Q RT I r20 GA 11 MIN 

. 200 MAX 

I 
20 GA 

t----~-L 
f--%" NOM--1 T 338BNR 

~," MAX 

:v." MAX 

~," MAX 

~-L 
I 

333BNR 
20 GA 

f--:v." MAX--1T 

Y,6 11 MAX 

I 
20 GA l-----r 234BNR 1Ys" MAX 

1

1Y." NOM I 

--,-----1~I______1~ -L 
20 GA I IT 

334BNR r1Ys" MAXi 

~,u MAX 

CARBORUNDUM 

iMiiib,ffid SECTION 4700 

Max. Ratio 
Current Voltage E@ 1.0m. Nominal Carborundum 

Milliamps DC±10% E @ 0.1 m. "N" Part Number 

1.0 100 2.1 3.1 345 or 338BNR-18 
1.0 135 2.0 3.4 338BNR-19 
1.0 180 1.9 3.6 338BNR-20 
1.0 240 1.8 4.1 338BNR-21 
1.0 320 1.8 4.1 338BNR-22 
1.0 430 1.7 4.7 338BNR-23 
1.0 575 1.7 4.8 338BNR-24 
1.0 750 1.7 4.8 338BNR-25 

Specifications-1. Continuous power rating @ 40°C-O.7S watt. 2. Maximum voltage-1000 volts. 
3. No. 338 coating-none; No. 343 coating-GLY . 

68 2.2 3.3 233. 336 or 333BNR-30 
88 2.2 3.3 " 333BNR-31 

110 2.0 3.7 333BNR-32 
140 2.0 3.7 .. 333BNR-33 
175 1.8 4.2 333BNR-34 
250 1.8 4.2 .. 333BNR-35 
320 1.8 4.2 .. 333BNR-36 
410 1.7 4.8 " 333BNR-37 
520 1.7 4.8 " 333BNR-38 
710 1.7 5.0 " 333BNR-39 

Specifications-1 Continuous power rating @ 40°C-1.00 watt. 2. Maximum voltage-SOO volts. 
3. No. 233 coating-epoxy; No. 333 coating-none; No. 336 coating-GLY. 

135 2.2 3.3 234,446 or 334BNR-42 
175 2.2 3.3 334BNR-43 
220 2.0 3.7 334BNR-44 
290 2.0 3.7 334BNR-45 
350 1.9 4.2 334BNR-46 
500 1.8 4.2 334BNR-47 
680 1.8 4.2 334BNR-48 
825 1.7 4.8 334BNR-49 

1050 1.7 4.8 334BNR-50 

Specifications-1. Continuous power rating @ 40°C-1.50 watts. 2. Maximum voltage-1500 volts. 
3. No. 234 coating-epoxy; No. 334 coating-none; No. 446 coating-GLY. 

The Carborundum Company, Electronics Plant, Niagara Falls, N. Y. 14302, 716-278-2521 
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CORNING 
ELECTRONICS / Houghton Park, Corning, New VQrk 14830 / Phone 607, 962·4444 

We make resistors for 
guys who can't stand failures 
LOW POWER RESISTORS 

MIL Rated Oerated Body 
Corning MIL Spec. MIL Wattage Temp .• Temp. Hot Volt. Resistance Stand. Oia. 

APPLICATIONS Style Type (MIL·R·) Char Rating ·C ·C Spot Rating Range Tol. Max. 

LOW POWER 'FPI/. 1/. 70° 150° 350 10Q·470K 2.5% .150" 

INSULATED FP 2 3,2 40°,70° 2500 222°, 190° 500 9Q·90K 5,10% .325" 

FLAME PROOF FP 3 4,3 40°,70° 2500 277°, 253° 500 9Q·40K 5,10% .325/1 

FP 4 5,4 40°,70° 250° 258°,245° 500 16Q·90K 5,10% .325/1 

FP 5 7,5 40°,70° 250° 288°,254° 600 19Q·90K 5,10% .325" 

FP 7 -7 - 70° 250° 2900 700 24Q·90K 5,10% .325/1 

FY 10 10,- 40°,- 250° 333° - 700 24Q·90K 5,10% .325" 

HIGH RELIABILITY RESISTORS 

Clean 
MIL. Rated . Body Lead, 

MIL. Spec. MIL. Wattage Temp. Stand. Temp. Resistance Lead Oia. Length Max. 
APPLICATIONS Type Type (MIL·R·) Char. Rating ·C Tol. Co·eff. Range Oia. Max. Max. Length 

HRN HRN 4 RNR 55 H lAo 125 Y,·I% 50PPM 49.9Q·150K .025 .098 .250/1 .281/1 

HRN 5 RNR 60 H Ya 125 Y,·1% 50PPM 49.9Q·499K .025 .148 .416/1 .450" 

HRN 6 RNR 65 H Y. 125 YJ-l% 50PPM 49.9!HMEG .025 .200 .593/1 .633/1 

HRL HRL 4 RLR 07 39017 Y. 70 2·5% 100PPM 5IQ·150K .025 .098 .250/1 .281/1 

HRL 5 RlR 20 39017 Y, 70 2·5% 100PPM 10Q·499K .032 .148 .416/1 .450/1 

HRl32 70 2·5% 200PPM 10Q·1MEG .040 .200 .593/1 .813/1 

HRl42 1.5 70 2·5% 200PPM 10Q·1.5MEG .045 .325 .718/1 .718/1 

A 51 21 ER 38101 Y. 70 1·2% 200PPM 5IQ·150K .020 .098 .235" ±.015" .281" 

A 52 22 ER 38101 Y, 70 1·2% 200PPM 5IQ·300K .025 .158 .390" ±.020/l .075/1 

A 53 23 ER 38101 70 1·2% 200PPM 5IQ·620K .033 .260 .570/1 ±.025/1 .650/1 

PRECISION, SEM I-PRECISION AND GENERAL PURPOSE RESISTORS 

Clean 
MIL. Body Body Wire 

Carning MIL. Spec. MIL. Wattage Rated Oerated Volt Resistance Stand. Oia. Length to Wire 
Application Style Type (MIL·R·) Char Rating Temp., ·C Temp., ·C Rating Range Tol. Max. Max. Max. 

PRECISION NC 4 RN 55 C Ya,1/Jo 70°, 125° 165°,175° 200 49.9Q·150K X% .098/1 .250/1 .281/1 

49.9Q·301K 1% 
NC 5 RN 60 10509 F C X,Ya 70°, 125° 1650, 1750 250 49.9Q·499K }2% .148/1 .416" .450/1 

"~,,,,"0", 

49.9Q·IMEG 1% 
NC 6 RN 65 C Y"y. 700, 125° 1650, 1750 300 49.9Q·1MEG :Y2% .200/1 .593/1 .633/1 

49.9Q·2MEG 1% 

PRECISION NA 55 RN 55 0 Ys,l;1o 70°, 125° 1650, 175° 200 49.9Q·150K Y2% .098/1 .250/1 .281/1 

l()Q·301K 1% 

NA 60 RN 60 10509 F 0 X,Ys 70°, 125° 165°, 175° 300 49.9Q·499K !t2% .148" .416/1 .450" 

~ 10Q·1MEG 1% 

NA 65 RN 65 0 ~,Y4 70°, 125° 165°,175° 350 49.9Q·1MEG X% .200/1 .593" .633" 

10Q·2MEG 1% 
NA 70 RN 70 0 %,Yl 70°, 125° 1650, 175° 500 5IQ·IMEG X,l% .263/1 .790/1 .875" 

C3 - .- - If. 70° 150° 200 101l-150K 1,2,5.10%' .066" .160/1 .160" 
SEMI·PRECISION 

~4 Rl07 22684 B S Y. 70° 150° 250 10Q·301K 1,2,5% .098" .250" .281" 

(10509) Ya 70° 1650 

(10509) lAo 125° 175° 

.--~ Ya 1250 1750 -
C5 RL 20 22684 B S Y, 70° 150° 350 10Q·1MEG 1,2,5% .148" .416" .450" 

(10509) Y. 700 165° 

Ya 1250 175° 

,Xi 1250 175° 
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GLASS AND METAL OXIDE FILM RESISTORS 
Perfect combination to handle resistor jobs 
Dependable resistor performance, tai lored to specific circuit 
requirements results from CORNING® Materials and 
process ski lis. 
High resistivity tin oxide film is combined with optical 
quality glass substrate yielding exceptionally strong, uni
form resistance components. 
This construction is the basic reason for the proven sta
bility and reliability demonstrated in the 80,000 hour test 
data summarized at right. 

80,610 TOTAL TEST. HOUR DATA DEMONSTRATES LONG TERM 
STABILITY RESULTING FROM THIS UNIQUE CONSTRUCTION. 

Clean 
Wire to Lead Load Moist. 

Corning Wire Dia. Temp_ Life Resist. 
Style Max. (±.002) Coeff_ l>R l>R 

*FPI!2 0.380" .032" ±150 ppm/DC ±1.5% ±1.5% 
FP 2 0.718" .045" ±5% ±2% 

FP 3 0.955" .032" ±5% ±2% 

FP 4 1.565" .032" 
±200 ppm/DC from 

±5% ±2% 

.032" 
-55° to +1500 C 

±5910 ±2% FP 5 1.745" 

FP 7 2.075" .032" ±5% ±2% 

FP 10 2.075" .032/1 ±5% ±2% 

Dielectric 
Low With- Effect 

Temp. Temp. Term. stand. Solder 
Volt. Cycle Oper_ Strength Voltage Heat 

Type Rating l>R l>R ",R l>R ",R 

HRN 4 200 .25% .25% .20% .25% .10% 

HRN 5 250 .25% .25% .20% .25% .10% 

HRN 6 300 .25% .25% .20% .25% .10% 

HRL4 250 .25% .25% .25% .25% .20% 

HRL 5 350 .25% .25% .25% .25% .20% 

HRL 32 500 .5% .5% .25% .5% .25% 

HRL 42 500 .5% .5% .25% .5% .25% 

A 51 150 .5% .5% .25% .25% .25% 

A 52 250 .5% .5% .25% .25% .25% 

A 53 350 .5% .5% .25% .25% .25% 

Stand. Load Moist. Temp. 
Corning Lead Temp. Life Resist. Cycle 

Style Dia. Coefl. l>R l>R l>R 

NC 4 .025/1 ±.5% ±.5% ±.25% 

NC 5 .025/1 
±50 ppm from 

±.5% ±.5% ±.25% 
-55°C to +175°C 

NC 6 .025" ±.5% ±.5% ±.25% 

NA 55 .025/1 ±100 ppm;oC from ±.5% ±.5% ±.25% 

-55°C to +175°C 

NA 60 .025/1 for NA 55, 60 and ±.5% ±.5% ±.25% 
65. ±150 ppm/DC 
from -55°C to 

NA 65 .025/1 +1650 C for NA 70. ±.5% ±.5% ±.25% 

NA 70 .032/1 ±.5% ±.5% ±.25% 

C 3 .020" ± 100, 200 ppm ±1.0% ±.5% ±0.25% 
C4 .. 025/1 1% ±.5% ±.25% 

0.5% 

0.5% 

±100 ppm from 
1% 

C5 .032" -55°C to +175OC 1% ±.5% ±.25% 

0.5% 

0.5% 

1% 

10 

YEARS 
+2%~ ____________________________________________ ~ 

/r +1 % ~--------------------------------------------~ 
Upper Limit 

Extended load" ~ 
life performance, .. -1% .--------------------·.:....--------------,,-W.-,-L'-m-"-----1 

150 CORNING -2% 1----------------------------------==-='------1 
N-20 Style 

Resistors, 
10K, 0.3 Witts 

Short 
Time 

Temp. Over-
Cycle load 
l>R l>R 

±1% '±.S% 
±1% ±.5% 

±1% ±.5% 

±1% ±.5% 

±1% ±.5% 

±1% ±.5% 

±1% ±.5% 

20 

Dielec-
Low tric Effect 

Temp. With- Solder 
Oper_ stand Heat 
l>R l>R l>R 

±.5% ±.5% ±.5% 

±.5% ±.5'7'0 ±.5% 

±.5% ±.5'7'0 ±.5% 

±.5% ±.5% ±.5% 

±.5% ±.5% ±.5% 

±.5% ±.5'7'0 ±.5% 

±.5% ±.5% ±.5% 

THOUSANDS OF HOURS 

50 BO 

Term. Vibra- Shelf Volt. 
Strength Shock tion Life Coeff. 

l>R l>R l>R l>R (Typical) 

±.5% ±.5% ±.5% ±.2% .001%/V 

±.5% ±.5% ±,5% ±.2% .001 %/V 

±.5'7'0 ±.5% ±.5% ±.2% .001 %/V 

±.5% ±.5% ±.5% ±.2% .001 %/V 

±.5% ±.5% ±.5% ±.2'10 .001 %/V 

±.5% ±.5% ±.5% ±.2% .001 %/V 

±.5% ±.5% ±.5% ±.2% .001 %/V 

• FP'12 (FP-20) .s qual.fied to MIL-R-22684 

Short 
Time 

MOist. Vibra- Over- Load Life Failure Rate, % 
Resist. Shock tion load Per 1000 Hours, 60% 

l>R ",R l>R l>R 250HR 2000HR Confidence Level 

.4% .25% .25% NA .25% .5% 0.00093 where failure is defined 

.4'1'0 .25% .25% NA .25% .5% as> ±2% l>R after 2000 hours 

.4% .25% .25% NA .25% . 5% load life test . 

1% .5% .5% .5% .5% 2% 0.004 where failure is defined 

1% .5% .5% .5% .5% 2% as> ±2% l>R after 2000 hours 

1% .5% .5% .5% 1% 4% load life test, for HRL 4 and 

1% .5% .5% .5% 1% 4% 5. +4% for HRL 32 and 42. 

1% .5% .5% .5% ±2% (1000HR) 0.002 where failure is defined 

1% .5% .5% .5% ±2% (1000HR) as> ±2% 6,R after 

1% .5% .5% .5% ±2% (lOOOHR) 1000 hours load life test. 

.. 
Data based on guaranteed Corn.ng spec.f.cat.ons. Actual performance typ.cally better. 
R Hand HL Stvles not recommended for use above 200°C 

Short Low Dielectric Effect 
Time Temp. With· Solder Term. Vibra- Shelf Volt 

Overload Oper_ standing Heat Strength Shock tion Life Co·Eft. 
l>R l>R ",R l>R l>R l>R l>R l>R (Typical) 

±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% .001 %/V 

±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% .001 %/V 

±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% .001 %/V 

±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% .001 %/V 

±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% .001 %/V 

±.25% ±.25% ±.10% ±.10% I ±.10% ±.10% ±.10% ±.10% .001 %/V 

±.25% ±.25% ±.1O% ±.10% ±.20% ±.10% ±.1O% ±.10% .001 %/V 

±0.5% ±0.25% ±O.2S% ±0.1% ±0.20% ±0.25% ±0.25% ±.10% .001%/V 
±.25% ±.25% ±.10% ±.10% ±.lC% ±.10% ±.10% ±.10% .001 %/V 

±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% .001 %/V 

Data based on guaranteed Corning spe~ifications. Actual performance typically better. 
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WIREWOUND PRECISION RESISTORS, ESTABLISHED RELIABILITY 

• TYPE ARS* 

failure rate .00015% per 1000 hours at 50% 
rated power, 25°C ambient (60% confidence 
level). Failure defined as dR>0.5%. 

• TYPE AGS* 

Miniature version of ARS Series with BeO core 
for optimum thermal conductivity, operational 
stability and increased reliability_ Significantly 
smaller size. Failure rate .000054% per 1000 
hours at 50% rated power, 25°C ambient (60% 
confidence level). Failure defined as dR> 0.5%. 

*Available with solderable and weldable lead~. 

• TYPE ARH 
Advanced design housed power 
wirewounds made on the same 
line and under the same high 
reliability standards as the 
ARS and AGS. Failure rate of 
.1 % at 100% rated power. 

DERATING 
ARS,AGS,ARH 
Established reliability 
data is based on operation 
at 50% rated power at 
25'C. At high ambient 
temperatures, the derat
ing curve at right appiies: 

!60 ;::-
140 

~ 20 

" 0 25 75 125 175 225 275 325 
AM_lENT UMP. DEG. CENTIGRADE 

• TYPE AWA 
Established reliability 
epoxy·molded precision 
bobbin wirewound resistor with high stability 
and low T.C.; offers excellent moisture protec· 
tion and low noise. Quality verified by accep
tance testing. 

DERATING 
Dale AWA resistors 
have an operating 
temperature range of 
-55'C to + 145'C. De· 
rating is required for 
temperatures above 
125'C. The curve at 
right applies. 

!:~ IIIIIIIII~ 
25 45 65 85 105 125 145 

AMBIENT TEMP. D£G. CENTIGRADE 

MIL-R- MIL-R- POWER MIN. MAX. MAX. MAX. 
DALE 39001 390018 RATING RES. RES. WORKING WEIGUT DIM. DIM. DIM. DIM. 
TYPE TYPE TYPE (walt.) (oh ... ) (oh .. s) VOLTAGE (GRAMS) A 8 C 0 

ARS·2 RWR-71 RWR-71 2 0.1 16.2K 180 1.6 .812±.062 .187 1.5 .032 

ARS-5 RWR.67 RWR-74 5 0.1 12K 250 4.75 .875±.062 .312 2.0 .040 

ARS·l0 RWR-68 RWR-78 10 0.1 40K 650 12.00 1.780±.062 .375 2.0 .040 

AGS-l RWR-81 1 0.5 1.0K 25 .35 .250±.031 .085 1.5 .020 

AGS·3 RWR-70 RWR-80 2.25 0.1 2.67K 52 .375 A06±.031 .094 1.5 .020 

AGS·5 RWR·89 4 0_1 4.12K 112 1.25 .560:!;:.062 .187 1.5 .032 

AGS·l0 RWR-84 7 0.1 12AK 275 4.25 .875±.062 .312 2.0 .040 

Tolerance: All established reliability resistors have a I C ±.062 I A ----1-L 

I standard resistance tolerance of 1 %. C J: POWER RATING .062 Ma,. Typ. -I t-- --.- D 
Dale ARS and AGS power ratings are based on the following two conditions: B ±.031 

1. 1% maximum <l.R in 1000 hours'load life. 
2. 2750C maximum operating temperature. 

MIL·R- POWER RATING RESISTANCE MAX. MAX. (watts) RANGES (oh .. s) DALE 39009A WORKING WT. POWER RATING 
TYPE TYPE MTD. FREE AIR MIN. MAX. VOLTAGE GRAMS Dale ARH resistor ratings 

ARH'5 RER·60 5 3 .1 4.12K 220 3 are based on the following 

ARH·l0 RER-65 10 6 .1 5.62K 340 8 
requirements: 

ARH·25 RER-70 15 8 .1 12.1K 650 15 
1. 275' maximum internal 

hotspot temperature 

ARH·50 RER-75 30 10 1.0 39.2K 1400 32 2. 1 % maximum aR in 2000 
hour load life 

Tolerance: All established reliability resistors have a standard 
resistance tolerance of 1 %. Non-inductive versions also available. 3. Proper heat si n k 

DIMENSIONS: See section on RH resistors. 

MIL-R· 
DALE 390051 
TYPE TYPE 

AWA-55 RBR-55 

AWA-54 RBR-54 

AWA-53 RBR-53 

AWA-52 RBR-52 

Types ARH·5 thru 50 will 
correspond with RH-5 thr~ 50. 

POWER MINIMUM RESISTANCE MAX. RES. 
RATING 1--,-_RA......,NGrE_(O_h ...... ,;.) -r---l (Ohm.) 
(Watts) .01% .02% .05% .1% 1% ALL TOL. 

.15 10 10 10 10 .1 250K 

.25 10 10 10 10 .1 450K 

.33 10 10 10 10 .1 1.1 Meg. 

.50 10 10 10 10 .1 1.21 Meg 

POWER RATING 
Dale AWA power ratings are based on 
the following two conditions: 

4x6x2x.040 aluminum 
chassis ~ ARH-5 and ARH·lO 

5x7x2x.040 aluminum 
chassis ~ ARH-25 and ARH-50 

MAX. MAX. 
WORKING WT. DIM_ DIM. DIM. DIM. 
VOLTAGE (Grams) A 8 C 0 

200 1.2 .50"0 .250 2.000 .032 

300 1.5 .750 .250 2.000 .032 

300 3.1 .750 .375 2.000 .032 

600 3.8 1.000 .375 2.000 .032 

B 
:=.015 

D 

1_ 1 % maximum <l.R in 2000 hours load life. 
2. 125'C maximum operating temperature. 

1-1-
I-- "j25 --l:=:-+'.t:-20--:-I=. ::I T 
I -.032 

I 

METAL FILM PRECISION RESISTORS, ESTABLISHED RELIABILITY 

• TYPE EMF MAX. W~::iNG RESISTANCE RANGE (Dh ... ) 
DALE MIL. 125'C WT. DIM. DIM. DIM. 
TYPE TYPE RATING (Grams) VOLTAGE T-l (K) T-2 (H) T-9 (J) A 8 C 

Established reliability epoxy-molded metal film 49.9 to 49.9 to 49.9 to .260 .094 

resistor. Failure rate estimated at .1 %. Goal is EMF 55 RNR 55 1/10 w .35 200 301K lOOK lOOK ±.01O :!;:.006 .025Dia. 

.001 % to conditions of MIL-R-55182. 30.1 to 49.9 to 49.9 to .406 .135 
EMF 60 RNR 60 1/8 w .45 250 499K 499K 499K ±.015 ±.01O .025Dia. 

DERATING 

III I 
24.9 to 49.9 to 49.9 to .593 .203 

I i I I 
• 

I Iml 
EMF 65 RNR 65 1/4 w .84 300 1 Meg. 1 Meg. 1 Meg. ±.015 ±.015 .025Dia. 

Dale EMF resistors 
have an operating Standard Resistance Tolerances: .1 % (B), .25%, .5% (D) and 1 % (F). 
temperature range of POWER RATING 1::= A 1--.1-

1.50±.125 

I -65'C to +175'C. 
They must be derated Dale EMF power ratings are based ( ) I according to the 30 50 70 90 110 130 150 170 on the following two conditions: 
curve at right. AMBIENT TEMP. DEG. CEftTIGRADE 1.0.5% maximum <l.R in 2000 hours load life. ~ C 

2. 175'C.maximum operating temperature. B 
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'§§oliij". SECTION 4700 

~ for Optimum Value 
~ in Wirewound Resistors 

WIREWOUND PRECISION RESISTORS, SILICONE COATED (Available with Weldable Leads) 

• TYPE RS 

Meets applicable require
ments of M I L-R-39007, 
MIL-R-26E, MIL-R-26C and 
MIL-R-23379. Non-induc
tive styles available. 

• TYPE RLS 

····r"'._ .)Ii" 
.7"'. 

Radial leads for printed cir
cuit board mounting. Meets 
applicable requirements of 
MIL-R-26E. Non-inductive 
styles available. 

.... E 
TYPE 

IS-V. 

IS-'12 

IS-lA 

IS-li 

IS-2 

IS-2A 

IS-28 

IS-2e 

IS-2C·23 

IS-5 

IS-5-li9 

15-5'70 

IS-7 

IS-10 

1S-1O-38 

IIS-10-31 

MIL-R· 
2&E 

TYPE' 

-

-
RW-70 

-
-
-
RW·79 

-
RW·69 

-
RW-74 

RW-67 

-

-

RW-78 

RW-68 

DALE 
RADNC RESISTANCE 

RANCES (OHMSI 
U V 

.15% 3% , .15% .5%.1% 
lin 5% 5% .1%.l5% 3%.5% 

.4W - 10 to 950 I to 3.4K 

.75 W - 10 to 1.3K I to 4.9K 

1.0 W - I to 2.7K .I to IO.4K 

l.lW - I to 4.0K .I to 15K 

4.0 W 5.5 W I to 12.7K .I to 47.lK 

3.25 W 4.75 W I to 11.4K .I to 42.lK 

3.0 W 3.15 W I to 6.5K .1 to 24.5K 

2.5 W 3.25 W I to 8.6K .1 to 32.3K 

2.5 W 3.25 W I to 8.6K .I to 32.3K 

5.0 W 6.5 W .5 to 25.7K .I.to 95.2K 

5.0 W 6.5 W .5 to 24.5K .1 to 91.0K 

5.0 W 6.5 W .5 to 25.7K .I to 95.2K 

7.0 W 9.0 W .5 to 41.4K .I to 154K 

lOW 13 W .5 to' 73.4K .1 to 273K 

lOW 13 W .5 to 7!.3K .1 to 265K 

10 W 13 W .5 to 73.4K .1 to 273K 

MAX."'· 
WORKINC MAX. STANDARD TEMPERATURE COEFFICIENT 
VOLTAIE WT. VALUE HANIES (OIIMSII 

CRAMS 
U V ~ H PPM '" 51 PPII '" HPPII '" 21 PPI! 

20 - .21 Below I n I to 6.9 - 7 to 3.4K 

29 - .23 Below I n I to 9.9 - 10 to 4.9K 

52 - .34 Below I Q I to 9.9 10 to 19 20 to !O.4K 

62 - .40 Below I 11 I to 9.9 10 to 29 30 to 15K 

210 250 2.1 Below I n I to 9.9 10 to 79 80 to 47.lK 

185 220 .90 Below I 11 I to 9.9 10 to 79 80 to 42.1K 

135 148 .70 Below I 11 I to 9.9 10 to 49 50 to 24.5K 

138 157 1.6 Below I 11 I io 9.9 10 to 59 60 to 32.3K 

138 157 1.6 Below I 11 I to 9.9 10 to 59 60 to 32.3K 

330 376 4.2 Below I 11 I to 9.9 10 to 169 170 to 95.2K 

323 368 4.2 Below I 11 I to 9.9 10 to 169 170 to'91.0K 

330 376 4.2 Below I 11 I to 9.9 10 to 169 170 to 95.2K 

504 576 4.7 Below I n I to 9:9 10 to 269 270 to 154K 

799 911 9.0 Below I Q I to 9.9 10 to 469 470 to 273K 

788 898 9.0 Below I n I to 9.9 10 to 469 470 to 265K 

799 911 9.0 Below I 11 I to 9.9 10 to 469 470 to 273K 

··Max. working voltage determined at .0008 dia. wire resistance values. tConsult factory for special T.C. requirements. 

*MIL-R-39007, MIL-R-26C, MIL-R-23379 TYPES DIMENSIONS (Consult factory for RLS Types) 

!l 
TYPE DIM. A DIM •• DIM.C DIM. D DIM. E 

MIL-R-39007 MIL-R·26C (G & VI MIL-R·23379 ... RS-'!. .2S0+.01S I.S00 .078±.0IS .020 co -
RS-1A - RWP-18 co - IE RS-V. .312±.0IS - 1.500 .078±.0IS .020 
RS-2B RWR-89 - - ! RS-IA .422±.0IS - 1.500 .093±.032 .020 

RS-2C - RW-69 - IE RS-l. .S7S±.0IS - 1.500 .093±.032 .020 

RS-2C-23 - - RWP-20 RS-2 .62S±.062 .76S 2.000 .2S0±.032 .040 

RS-S RWR-74 RW-67 RWP-21 RS-2A .812±.062 .890 1.500 .188±.032 .032 

RS-10 RWR-78 RW-68 RWP-23 RS-2. .560+.062 .622 I.S00 .187±.031 .032 

RS-2C .SOO±.062 .. S93 1.500 .218±.O32 .040 

a RS-2C-23 .500+.062 .S93 1.500 .218±.032 .032 
III RS-5 .875+.062 1.000 2.000 .312+.032 - .040 IE POWER RATINGS RS, RLS, G SERIES co RS-5-69 .875±.062 .937 2.000 .312±.031 .040 ... 

These Series have two power ratings, depending on operating i RS-5-70 .875+.062 1.000 1.500 .312±.031 .032 temperature and stability requirements. u 

CHARACTERISTIC U: 1. 27S'C maximum hotspot temperature RS-7 1.218±.062 1.281 2.000 .312±.03Z .040 

2 •. 5% maximum <lR in 2000 hour load life RS-IO 1.780±.062 1.875 2.000 .37S±.032 .040 

CHARACTERISTIC V: 1. 350'C maximum hotspot temperature RS-IO-3S 1.780+.062 1.842 2.000 .37S±.031 .040 
2. 3% maximum <lR in 2000 hour load life 

RS-IO-39 1.780+.062 1.875 1.500 .375±.031 .032 

DERATING RS, RLS, G 
RS, RLS and G coated resistors have an operating temperature range -""iF' l 

C+.125-1 
of -55°G to +350'C. Dale RS molded resistors have an operating (Typical! . 
temperature range of -55'C to +275°C. They must be derated at 

t high ambient temperatures according to the curves below. 

~-
-,- E ±.O02 

D , 

I C+. 125--i COATED MODEL 1== A '~ (Typical! 

< ) t 25 75 125 175 225 275 350 
AMBIENT TPlP. DEG. CENTIGRADE ~ B ~E±.002 

(Max.) . D 

\ 
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SECTION 4700 l§4,iifllffid 

WIREWOUND PRECISION RESISTORS, SILICONE COATED (Available with Weldable Leads) 

• TYP EG -- DALE MAX." 
STANDARD TEMPERATURE COEFFICIENT 

MIL-R- RATING RESISTANCE RANGES (OHMS) 
WORKING MAX. VALUE RANGES (OHMS)f 

DALE 2&E U V VOLTAGE WT. - TYPE TYPE' 3% & '.05% .5%,1%, GRAMS 
Beryllium oxide core for .05% U V thru 5% 5% .1%,25% 3%,5% '" 90 PPM ± 5U PPM '" 3D PPM '" 20 PPM 

decreased size, increased G-l RW-S1 1.0W - 10 to 950 1 to 3.4K 33 - .20 Below 1 {1 1 to 6.9 - 7 to 3.4K 
stability. Meets applica-

G·2 1.5 W 10 to I.3K 1 to 4.9K 42 - .21 Below 1 11 1 to 9.9 - 10 to 4.9K 
ble specifications of - -

MIL-R-39007,MIL-R-26 G-3 RW-SO 2.25 'II - 1 to 2.7K .1 to 10.4K SO - .34 Below 1 11 1 to 9.9 10 to 19 20 to 10.4K 

and MIL-R-23379, Non- G-5 - 4.0 W 5W 1 to 6.5K .1 to 24.5K 153 170 .SO BelOW 1 Il 1 to 9.9 10 to 4~ 50 to 24.5K 
inductive styles available. 

G,5A - 4.5 W 6.5 W 1 to 11.4K .1 to 42.lK 214 257 .95 Below 1 {1 1 to 9.9 10 to 79 80 to 42.lK 

• TYPE GL G-5C - 5W 7 W 1 to 8.6K .1 to 32.3K 194 230 L2 Below 1 11 1 to 9.9 10 to 59 60 to 32.3K 

G-6 - 6W 8W 1 to 12.7K .1 to 47.1K 25S 298 2.0 Below 1 11 1 to 9.9 10 to 79 80 to 47.lK 

G-10 - 7W lOW .5 to 25.7K .1 to 95.2K 390 467 3.6 Below 1 11 1 to 9.9 10 to 169 170 to 95.2K 

G-12 - 10 W 12 W .5 to 41.4K .1 to 154K 607 665 4.2 Below 1 {l 1 to 9.9 10 to 269 270 to 154K 
Radial leads for pri nted 

.5 to 73.4K .1 to 273K 979 1072 7.6 Below 1 {l 1 to 9.9 10 to 469 470 to 273K 
circuit board mounting, G-15 - 15 W 18 W 

Meets applicable require- *'Maximum Working Voltage determined at .0008 dia. wire resistance values. tConsult factory for special T.C. requirements. 
m f MIL-R-2 ents 0 6 E. 

DIMENSIONS 

*MIL-R-39007, MIL-R-26C, MIL-R-23379 TYPES a ., TYPE DIM,A DIM. B 

MIL-R-39007 MIL-R-26C MIL-R-23379 

G-l RWR-81 - RWP-17 

G-2 RWR-82 - -

., 
G-l .250±.015 -:IE 

S G-2 .312±.015 -
9 ., 

G-3 .422±.015 -:IE 

G-3 RWR,80 - RWP-19 G-5 .562±.062 .640 

G-SC - RW-69 - G-5A .812±.062 .890 
'" 

G-SC-2 - - RWP-20 
~ 

G-5C .500±.062 .593 ... 
'" ., 

G-10 RWR-84 RW-67 RWP-21 

G·1S - RW-68 RWP-23 

.625±.062 :IE G-G .765 
S 

.875±.062 .... G-l0 1.000 « 
:3 G-12 1.218±.062 1.281 

POWER RATING 
G-15 l.780±.062 1.875 Power ratings of Dale G resistors are 1.4 to 4 times higher than 

those of conventional wirewound resistors of equivalent size. 

Stability When Dale G resistors are operated at the same ratings 
(Char. U) as conventional Dale RS resistors of equivalent size, 
the shift in resistance is 50% or less than that of the RS. 

MOLDED MODEL---.L.EA 

COATED MODEL 

For additional power and derating information, 
see section on RS resistors. 

WIREWOUND POWER RESISTORS, HEAT SINK ENCASED 

• TYPE PH 
TWO TERMINAL CONFIGURATIONS 
(PH-l 0-1, PH-2S, PH-SO and PH-l 00). 
Thru chassis mounting-two con
nections required on one or both 
sides of panel. Meet electrical and 
environmental requirements of MIL
R-18546. 

SINGLE TERMINATION, CHASSIS GROUND 
(PH-l 0-5 and PH-2S-8), 
Speeds assembly time as only one connection is re
quired. Often utilized as a drive line resistor in a high 
speed core memory system using a series termination 
technique. Non-inductive windings have low reactance 
properties giving exceptionally fast cycle time. 

-.-
0 

1:::== A 

&. B 

DIM. C DIM. 0 DIM, E 

1.500 .078±.015 .020 

1.500 .078±.015 .020 

1.500 .093±.032 .020 

1.500 .188±.032 .032 

1.500 .188±.032 .032 

1.500 .218±.032 .040 

2.000 .250±.032 .040 

2.000 .312±.032 .040 

2.000 .312±.032 .040 

2.000 .375±.032 .040 

c +,125--1 

I 
(TYPical) 

I 
£ ±.OO2 

I C +.1 25--l ~(Ty-pICal) 

) I =::.::tr E +.002 o -

DALE MAX. MAX.' 
STANDARD TEMPERATURE COEFFICIENT 

2368 

For additional power and 
derating information, see 
~t:>l"t;ran ran RI-I ro~it:.:trart:.: 

RESISTANCE RANGES 10HMS) VALUE RANGES (OHMSII DALE RATING WORKING WT. 
TYPE (WATTS) .05%, .1%, .25% .5%,1%,3% VOLTAGE (GRAMS) :t:5D PPM :t:30 PPM :t:2D PPM 

PH-IDA 10 1 to 12.7K .1 to 47.1K 240 6 1 to 9.9 10 to 79 80 to 47.lK 

PH-l 0-1 10 1 to 12.7K .I to 47.1K 240 6 1 to 9.9 10 to 79 80 to 47.lK 

PH·1D·5 10 .5 to 6.3K .1 to 23.5K 170 6 1 to 9.9 10 to 79 80 to 23.5K 

PH·25 25 .5 to 25.7K .1 to 95.2K 425 22 1 to 9.9 10 to 169 170 to 95.2K 

PH-25-8 25 .25 to 12.8K .1 t047.7K 300 22 1 to 9.9 10 to 169 170 to 47.7K 

PH-50 50 3 to 52K .I to 75K 1500 80 1 to 99 100 to 999 lK to 75K 

PH·10D 100 5 to 35K .I to 50K 1700 186 1 to 99 100 to 999 lK to 50K 

*A weight increase of 10% should be allowed for non-inductive types'. fConsuit factory for values below In and for special T.C. requirements. 
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M.!iij'ffid SECTION 4700 

for Q:ptirnurn Value in 
Housed Wire wound Resistors 

WIREWOUND POWER RESISTORS, HEAT SINK ENCASED 

Patented design. Mount to the 
chassis. Provide high power and 
precision tolerance in a variety 
of sizes, mounting and terminal 
configurations. RH and HGtypes 
exceed M I L-R-18546. Non
inductive styles available. 

• TYPE RH 
5 through 250 watts. Bonus 
power dissipation ability within 
MIL-R-18546 size. 

DALE 
TYPE 

RH·5 

RH-l0 

RH-25 

RH·50 

RH-l00 

RH·250 

HG-5 

HG-l0 

HG·25 

HG·50 

MIL·R· 
18546 
TYPE 

RE-60 

RE-65 

RE-70 

RE-75 

RE-77 

RE-80 

RE-60 

RE-65 

RE-70 

RE-75 

POWER RATlNG* 
MIL·R· (WATTS I 
39009 
TYPE OALE** MIL 

RER-60 7.5 (51 5 

RER-65 12.5 (10) 10 

RER-70 25 20 

RER-75 50 30 

- 100 75 

- 250 120 

- 15 5 

- 20 10 

- 35 20 

- 50 30 

RESISTANCE RANGES (OHMSI MAX. MAX.! 
WORKING WT. 

.05%, .1 %, .25% .5%,1%,3% VOLTAGE GRAMS 

1 to 6.51( .1 to 24.5K 160 3 

1 to 12.7K .008 to 47.1 K 265 6 

.5 to 25.7K .008 to 95.2K 550 13 

.5 to 73.4K .01 to 273K 1250 28 

.3 to 50K .1 to 50K 1900 400 

.3 to 75K .1 to 75K 2300 800 

1 to 6.5K .1 to 24.5K 220 3 

1 to 12.7K .1 to 47.1K 340 6 

.5 to 25.7K .lt095.2K 650 13 

.5 to 73.4K .lt0273K 1400 28 

STANDARD TEMPERATURE COEFFICIENT 
VALUE RANGES (OHMSltt 

:!::50 PPM :!::30 PPM :!::20 PPM 

1 to 9.9 10 to 49 50 to 24.5K 

1 to 9.9 10 to 79 80 to 47.1K 

1 to 9.9 10 to 169 170 to 95.2K 

1 to 9.9 10 to 469 470 to 273K 

1 to 99 100 to 949 950 to 50K 

1 to 99 100 to 999 lKt075K 

1 to 9.9 10 to 49 50 to 24.5K 

1 to 9.9 10 to 79 80 to 47.1K 

1 to 9.9 10 to 169 170 to 95.2K 

1 to 9.9 10 to 469 470 to 273K 

• TYPE HG *Rating is based on chassis mounting area and stability. For MIL-R-39009 ratings, see section on ARH resistors. 
Beryllium oxide core for opti
mum heat dissipation. Doubles 
Mil. Spec. power at no increase 
in size. Exceptional stability at 
mil. levels. 

**NOTE: Figures in parentheses on RH-5 and RH-IO indicate wattage printed on these resistors. New construction allows 
them to be rated at 7.5 and 12.5 watts-but they will be printed with these higher ratings only upon customer request. 
fA weight increase of 10% should be allowed for non-inductive styles. 

HConsult factory for values below 1 ohm and for special T.C. requirements. 

5 THRU 50 WATT MODELS, ARH, RH & HG 
POWER RATING RH, HG, PH TYPES 

Dale housed resistor ratings are based on the following requirements: 
1. 275°C maximum internal hotspot temperature 
2. 1 % maximum AR in 1000 hour load life for RH-5, 10, 25, 50; PH-lO, 

25, 50. 3% maximum AR in 1000 hour load life for RH-100, 250; PH-100. 
3. Proper heat sink. 

4x6x2x.040 aluminum chassis ~ RH-5, 10; HG-5, 10; PH-10 
5x7x2x.040 aluminum chassis ~ RH-25; HG-25, 50; PH-25 
12x12x.059 aluminum panel ~ RH-50 
12x12x.125 aluminum panel ~ RH-100, 250; PH-50, 100 

DERATING DIMENSIONS-5 thru 50 WATT MODELS-ARH, RH & HG 

Dale housed resistors have an operating 
temperature range of -55°C to +275°C. 
Derating is required for reduced chassis 
mounting area and for high ambient 
temperatures. The following curves ap
ply to operation of unmounted resistors: 
A ~ RH-5, 10 
B ~ RH-25; PH-10, 25 
C ~ RH-50, 100,250; PH-50, 100; 

HG-5, 10,25, 50 

I I I 

TYPE 

ARH·5 
RH·5, HG-5 

ARH-IO 
RH-10, HG·l0 

ARH·25 
RH-25, HG·25 

ARH-50 
RH-50, HG·50 

A B C 

::!:: .444 ...... .490 ....... 600 
.005 -.005 - .031 

::!:: .562 ....... 62 5 ....... 750 
.005 -.005 - .031 

::!:: .719 ...... 781 ...... 1.062 
.005 -005 - .031 

...... 1563 
- .005 

....... 844 
-.005 

...... 1.968 
- .031 

0 E F G H J 

...... 1.125 
- .062 

....... 334 
-.015 

....... 646 
- .015 

.......320 
-.015 

~065 
.010 

f:!:.l33 
.010 

...... 1.375 
- .062 

...... .420 
-.015 

...... .800 
- .015 

...... .390 
-.015 

::!::.075 
~.010 

l:t:.l 65 
r--.01O 

...... 1.938 
- .062 

....... 550 
-.015 

...... 1.080 
- .015 

....... 546 
-015 

::!::088 
.010 

f:!:231 
.010 

...... 2781 
- .062 

....... 630 
-.015 

...... 1140 
- .015 

....... 610 
-.015 

::!::088 
.010 

f:!:260 
.010 

RH-IOO 

K L M 

0:.078 
-'-.010 

0:.093 
-'-.005 

::!::.078 
.015 

b: 093 
r-- .010 

.,...093 
-'-.005 

::!::.l02 
~.015 

Ft=172 010 
:+:.125 
-'-.005 

::!::.1l5 
-015 

Ft=196 
.010 

:+:125 
-'-.005 

...... 107 
-.015 

188 ± .010 DIA. TYP 

....... 

A 

120 

ffi 100 

~ 80 

~ 60 8--. 
40 

c 

....... 

t--t-

I I I 
41,/ I 
1~IJ",c 

~SIS 

r---F3500' 031-11812' 0311 " 

•~ " 20 
o 

25 
I I ~ 

75 125 175 225 275 350 
AMBIENT TEMP. DEG. CENTIGRADE 

~4 500, 031 . _____ _ ~ 
188"OlODIATYP 

T---- -.. -. 

312 ± 031.J 
I 

875 
t 010 

~3000± 010 

3,875-t,01O __ 
1--_______ 7000 ~ 093----_ 

eern /1969 

+ .015 0 
@ . " 

, 
,187.i ,031 ~ 

T~ >--

RH-250 

;; 

! 
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N 

f:!:050 
.005 

l:t: 086 
r-- .005 

.086 
::!::.005 

....... 086 
-.005 

P 

12,·262 
-.062 

l:t:.312 
r--.062 

....... 438 
-.062 

...... .406 
-.062 

2369 



SECTI ON_47~O~O ..::=;;;: 

WIREWOUND PRECISION RESISTORS, BOBBIN TYPE (Available with Weldable Leads) 

Non-inductive precision resistors. Epoxy 
molded for high dielectric strength and 
complete environmental protection. Meet DALE 
applicable requirements of MIL-R-39005 TYPE 
and MIL-R-93D. MWA-8 

MIL-R-93 
TYPE 

-

POWER 
RATING 

(WATTS) 

.1 

MINIMUM RESISTANCE 
RANGE (OHMS)' 

.05% .1% .25% .5% 

50 10 5 2 

MAXIMUM 
RESISTANCE MAXIMUM MAXIMUM 

(OHMS) WORKING WEIGHT 
1% ALL TOLERANCES VOLTAGE (GRAMS) 

1 lOOK 27 .21 

-= TYP.-E VVVVA._ ~M_W_A __ 1_0~ ____ -+ ____ -r __ ~ __ -r~-r __ ~~t-~~ __ -t~~-t ____ __ 
WWA-13 

- .125 50 10 5 2 1 160K 37 .23 

- .125 50 10 5 2 1 31lK 50 .35 

- .15 130 20 5 .2 .1 600K 100 .9 

RB-56 .15 105 12 5 .2 .1 650K 150 1.0 

WWA-22 

WWA-23 

Patented design insures high stability. WWA-24 
Special tolerances and matchingavailable. WWA-26 

_ TYPE MVVA 

Subminiature size retains Dale's unique 
bobbin-type design and high protection 
molding coating. 

SPECIAL MODIFICATIONS 

WWA-36 

WWA-38 

WWA-44 

WWA-45 

WWA-48 

WWA-412 

WWA-416 

RB-55 

RB-54 

RB-53 

RB-52 

f 

f 

RB-57 

RB-58 

RB-59 

.20 40 

.25 20 

.33 15 

.50 10 

.5 15 

.5 10 

.75 10 

.875 10 

1 10 

*Consult factory for tolerances below .05%. 

12 6 .2 .1 900K 

10 5 .2 .1 1.72 Meg. 

4 1 .2 .1 4 Meg. 

3 1 .2 .1 5.4 Meg 

4 1 .2 .1 5.75 Meg. 

3 1 .2 .1 7.5 Meg. 

3 1 .2 .1 11.5 Meg. 

3 1 .2 .1 17.5 Meg. 

3 1 .2 .1 23 Meg. 

• Special tolerances are available 
to as low as .005%. jAlthough there is no direct mil. model of the same DIMENSIONS 

• Resistors can be matched to a 
tolerance of .001 %. 

physical size, the Dale type will meet the electrical 
and environmental requirements of MIL-R-93. 

• Special T.C.'s are available to :!::2 ppm/' C over a limited temperature range. 

• T_C. 's can be matched to an accuracy of 1 ppm/" C. 

POWER RATING 

MWA, WWA and WWP power ratings correspond to MIL-R-93 ratings and are 
based on .5% maximum <l.R in 1500 hours load life_ For commercial applications, 
power ratings may be doubled. 

DERATING 
Dale MWA, WWA and WWP resis
tors have an operating temperature 
range of - 55' C to + 145' C_ De
rating is required for temperatures 
above 125' C. The curve at right 
applies. ~ll 

25 
111111111 ffi 

45 65 85 105 125 145 
AMBIENT TEMP. DEG. CENTIGRADE 

TYPE DIM.A DIM.B 

MWA-8 .250 .078 

MWA-l0 .312 _078 

WWA-13 .375 .125 

WWA-22 .250 _250 

WWA-23 _375 _250 

WWA-24 _500 _250 

WWA-26 .750 .250 

WWA-36 .750 .375 

WWA-38 1.000 _375 

WWA-44 _500 _500 

WWA-45 .625 .500 

WWA-48 1.00 .500 

WWA-412 1.500 .500 

WWA-416 2.00 .500 

B 
±.016 

=====1'-----, ----',-L I 
r-- ±~25---+-- ±~32-------J T 

MINIMUM RESISTANCE MAXIMUM 
POWER RANGE (OHMS) RESISTANCE 

DALE MIL-R-930 RATING (OHMS) 

_TYPE VVVVP 
Rectangular or round 
printed circuit 
construction. High 
resistance per unit 
volume. Meets appli
cable requirements 
of MIL-R-93. 

TYPE TTPE (WATTS) .02% .05% .1% .25% .5% 1% ALL TOLERANCES 

For additional Power Rating and 
Derating Information, see section 
on MWA and WWA styles. 

WWP-18 

WWP-14 

WWP-225 

- v. W 

- '4W 

RB-71 v. W 

1.5K 600 150 

lK 400 150 

- 105 12 

DIMENSIONS 

A 

50 25 10 1 Megohm 

50 25 10 1.5 Megohms 

5 _2 .1 515K 

B C 0 E F 

200 1.2 

300 1.5 

300 3.1 

600 3.8 

500 3.4 

550 5.4 

850 6.5 

1050 8.4 

1400 15.5 

DIM.C DIM.D 

1.500 _020 

1.500 .020 

2_000 .020 

2_000 _032 

2_000 .032 

2_000 .032 

2.000 .032 

2.000 .032 

2.000 .032 

2.00 .040 

2.00 _040 

2_00 _040 

2.00 _040 

2.00 .040 

MAXIMUM MAXIMUM 
WORKING WEIGHT 
YOLTAGE (GRAMS) 

150 V 1.0 

300 V 1.5 

150 V 1.0 

G H 
TYPE (:::'::_020) (:::'::_020) (:::'::_020) (Min_) (:::'::.010) (:::'::.010) (:::'::.010) 

WWP-18 .300 .125 250 1 .062 .125 .062 .032 

WWP-14 .600 .125 250 1 .062 .125 .062 .032 

WWP-225 .312 - .250 1 .025 .200 - 025 

2370 See YELLOW SECTION for Local Offices, Phones eem/1969 



Dale's expanded industrial wirewound 
line provides both silicone and vitre
ous coated models. Silicone models 
are recommended where maintenance 
of tolerance and T.C. is of primary con
cern. Vitreous models are recom
mended where maximum resistance to 
chemical action is required. 

CW Axial Lead 

TYPE 

CW 
Axial 
Lead 

HL, 
VL 

Tubular 

NHL, 
NVL 
Non-

Inductive 

HL, 
VL 
Flat 

HLM, 
VLM 

Miniature 
Flat 

HLA, 
VLA 

Adjustable 

HLT, 
VLT 

Tapped 

HLW, 
VLW 

Tubular 

HLZ 
Edge-
wound 

APPLICATION 

Axial leads. For applications 
requiring high performance 
at low cost 

General purpose wirewound 
resistors with a broad 
power range. 

High frequency circuits and 
applications requiring low 
inductive effect and minimum 
distributed capacity 

For limited space requiring high 
power-to-size ratio. Vertical 
or horizontal stacking. 

For limited space, high power-to-
size requirements particularly 
in high vibration areas. 

For resistance or 
voltage adjustment 

For voltage divider networks 

General application where 
terminal wires are required for 
direct electrical connection 

For heavy duty requirements 
where space is at a premium. 
High thermal capacity. 

HL, VL 
Tubular 

NHL, NVL 
Non-Inductive 

APPLICABLE 
MIL SPEC 

AND TYPES 

MIL-R-26 
RW-67, 6S, 69 

MIL-R-26 
RW-29,30, 
31,32,33, 
35,36,37, 
3S,47 

None 

MIL-R-26 
RW-20 thru 
RW-24 

None 

MIL-R-19365C 
RX-29,32, 
33, 35, 36 
37,3S,47 

MIL-R-26 
RW-22, 23, 24, 
33,35,36, 
37,38,47 

None 

None 

MOUNTING BRACKETS for TUBULAR STYLES 

HORIZONTAL 
THRU-BOLT PUSH-IN 

WATTAGE 
RATING 

2.5-13 
watts 

5-225 
walts 

5-225 
watts 

24-95 
walts 

10-20 
watts 

12-225 
walts 

11-225 
walts 

3-20 . 
walts 

35-375 
watts 

RESISTANCE 
RANGE 

.1 ohm to 
lOOK ohms 

.1 ohm to 
1.3 Megohms 

1 ohm to 
90K ohms 

.1 ohm to 
150K ohms 

.1 ohm to 
51Kohms 

1 ohm to 
lOOK ohms 

.1 ohm to 
1.1 Megohms 

.1 ohm to 
SOK ohms 

.05 ohm to 
32 ohms 

CORE SIZES TERMINALS 

Body Dia .. 1SS 
to .375" Leads 
Body Length 
.500 to 1.7S1" 
Leads 1.5 to 2" 

0.0. 1/4 to Lugs 
l-l/S" 
Length 1-10'12" 

0.0.1/4 Lugs or 
to 1-1/S" Leads 
Length 1-10'12" 

Length IV. Lugs 
to 6" 

Length 3/4 to Lugs 
2-1/16" 

0.0. 5/16 to 
l-l/S" Lugs 
Length 1V2 to 
10'12" 

0.0. 5/16 to 
1-1/S" Lugs 
Length 1'12 to 
101/2" 

0.0. 13/64to Lugs with 
7/16" terminal 
Length 1" wires 
to 2" 

0.0. 1/4 to 
l-l/S" Lugs 
Length 1 
to 10-1/2" 

MOUNTINGS 

Terminals 

Push-in 
bracket or 
thru-bolt 

Push-in 
bracket or 
thru bolt 

Spring 
push-in 

Thru mount 
with spacers 

Push-in 
bracket or 
thru bolt 

Push-in 
bracket or 
thru bolt 

Terminals, 
thru bolt or 
push-in 
bracket 

Push-in 
bracket or 
thru bolt 

HLM, VLM 
Miniature Flat 

TOLERANCE 

:±:5% (10% 
below 
1 ohm) 

:±:5% (10% 
below 
1 ohm) 

±5% 

:±:5% (10% 
below 
1 ohm) 

:±:5% (10% 
below 
10hm) 

±SO/O 

:±:1O% each 
section 
(:±:1O% 
total) 

:±:5% (10% 
below 
10hm) 

:±:10% 

EXCLUSIVE U 
BRACKET DESIGN 
FOR 0 0 
MINIATURE 
FLAT STYLE 

Mounting strap fits snugly through core and is 
bound tightly against unit by two eccentric spac
ers. Eliminates expensive cements and improves 
heat transfer and power handling capabilities. 
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SECTION 4700 

PRECISION METAL FI LM RESISTORS (Available with Weldab/e Leads) 

Vacuum-deposited metal film resistors. Meet both MIL-R-10509 and MIL-R-22684. 
Good R.F. characteristics. Low noise level. Wide choice of tolerances and T.C.'s . 

• TYPE MF 

Epoxy molded. Meets MIL-R-10509 and MIL-R-22684 . 

• TYPE MFF • ,. It 
Epoxy conformal.coated. Meets electrical and environmental characteristics 
of MIL-R-I0509F, but is dimensionally smaller. 

MIL-R- 1250 C 70 0 C MIL-R-22684 MAX. 
DALE 10509 RATING RATING WT. 
TYPE TYPE (Char. C & E) (Char. D) TYPE RATING (Grams) 

MF50 RN-50 1/20 w 1/10 w - - .11 

MF-l/l0 RN-55 1/10 w 1/8 w RL-07 1/4 w .35 

MF-l/B RN-60 1/8 w 1/4 w RL-20 1/2 w .45 

MF-l/4 RN-65 1/4 w 1/2 w - - .84 

MFS-l/2 RN-70 1/2 w 3/4w - - 1.6 

MF-3/4 RN-70F 3/4 w* - - - 1.9 

MF-l RN-75 - 1 w** - - 4.4 

MF-2 RN-80 - 2 w** - - 7.9 

eMF-1J10 - 1/10 w 1/8 w - - .25 

MFF-1!B - 1/8 w - - - .40 

MFF-l/4 - 1/4 w - - - .65 

MFF-l/2 - 1/2 w - - - .95 

MFF-l - - lw - - 2.7 

MFF-2 - - 2w - - 4.7 

*Characteristic F **Characteristic B t.032" MIL-R-22684 

Tolerance MIL-R-10509 ::'::1 %, ::'::.5%, ::'::0.25%, ::'::0.10% standard, 
MIL-R-22684 ::'::2%, ::'::5%. Special tolerances and matching on request. 

POWER RATING 

MAX. 
WORKING 
VOLTAGE 

200 

200 

300 

350 

500 

500 

500 

750 

200 

300 

350 

500 

500 

750 

A 

.150::'::.020 

.260::'::.010 

.406::'::.015 

. 593::'::.015 

.730::'::.020 

.790::'::.020 

1.093::'::.020 

2.188::'::.020 

.264::'::.031 

.343::'::.031 

.468::'::.031 

.562::'::.031 

.937::'::.062 

2.062::'::.062 

TYPEMF 

DIMENSIONS 

B 

.065::'::.015 

. 095::'::.005 

.135::'::.010 

.203::'::.015 

. 250::'::.015 

. 260::'::.015 

.375::'::.015 

.375::'::.015 

. 089::'::.008 

. 109::'::.015 

.125::'::.015 

.187::'::.031 

.296::'::.031 

.296::'::.031 

Dale MF resistors have two power ratings, depending on operating temperatures 
of 700 C and 1250 C. MFF resistor power ratings are based on full power at 1250 C. 
All are based on a maximum aR of .5% in 1000 hour load life. *1.00::': .125 for MF·50 only. 

DERATING 
TYPE MFF 

C 

.016 Dia. 

.025 Dia . 

.025 Dia.t 

.025 Dia . 

.032 Dia . 

.032 Dia . 

.032 Dia. 

.032 Dia. 

.025 Dia . 

.025 Dia . 

.025 Dia . 

.032 Dia. 

.032 Dia. 

.032 Dia. 

r- c 
B 

0 

-

-

-

-

-

-

-

-

.328 

.453 

.578 

.734 

1.187 

2.312 

Dale MF resistors have an 
operating temperature range 
of - 650 C to + 175° C. They 
must be derated according 
to the curves at right. 

=" =1=.5±=.1=25=0 ===c::~:;z::=l =~tf=== 
F(~X.l~T c 

2372 

RESISTANCE RANGE (OHMS) 
1 %, .5%, .25%, .1 % 

MF50 

MF-l/l0, eMF-l/l0 

MF-l/B, MFF-l/B 

MF-l/4, MFF-l/4 

MFS-l/2, MFF-l /2 

MF·3/4 

MF-l, MFF:l 

MF-2, MFF-2 

T·O* (Char. D) T·l * (Char. D) T·2 (Char. C) 

24.9n-100K!! 49.9n-l00K!! lOOn-lOOK!! 

1O!!-301K!! 30.1 !!-30 1 Kn 30.!!!-301 K!! 

101l-l Meg. 24.9!!-1 Meg. 30.1!!-499K!! 

1O!!-2 Meg. 24.9!!-2 Meg. 30.!!!·1 Meg. 

lOn-2.49 Meg. 24.9n-2.49 Meg. 24.9!!-1 Meg. 

1011-2.49 Meg. 24.9n-2.49 Meg. 100n-l Meg. 

lOn-5.11 Meg. 24.9!!-4.02 Meg. 49.9n·2.61 Meg. 

30.1n-l0 Meg. 100!!-8 Meg. 100n-6 Meg. 

*T-O and T-l are available in tolerance of ::'::.25% and greater only. 
11 standard T.C.'s available in - 55° C to + 1750 C range. 

See YELLOW SECTION for Local Offices, Phones 

T·9 (Char. E) 

100!!-100K!! 

30.H!-301K!! 

30.1 !!-499K!! 

30.l!!-1 Meg. 

24.9!!-1 Meg. 

100!!-1 Meg. 

49.9!!-2.61 Meg. 

200!!-5.11 Meg. 

eem/1969 



mjjiijlfflfi SECTION 4700 

DEPOSITED CARBON RESISTORS (Available with Weldable Leads) 

Designed for inherent stability, long load life and excellent protection against 
environmental factors in a wide range of applications. Made of pure crystalline 
carbon film bonded to selected ceramic cores. Excellent high frequency characteristics. 
Types DC and MC meet functional requirements of MIL-R-I0509F . 

• TYPE MC 
Molded housing. Completely insulated and protected against 
environmental or mechanical damage. Specially formulated 
molding compound gives best humidity protection available. 

III TYPE DC 
Specially coated for complete insulation against moisture, 
salt spray and other severe environmental factors. Miniature size. 

POWER RATING 
MIl. TYPE (WATTS) MINIMUM 

DALE RESISTANCE 
TYPE MC DC B 0" (OHMS) 

MC-1/1D,OC-l/lO RN-55 - 1/10 1/8 2 

MC-1/8, OC-1/8 RN60 - 1/8 1/4 1 

MC-1/4, OC-1/4 RN-65 RN-10 1/4 1/2 2 

MAXIMUM 1% MAXIMUM 2% 
RESISTANCE RESISTANCE 

(OHMS) (OHMS) 

400K 400K 

3 Megohms 5 Megohms 

5 Megohms 6 Megohms 

MC 

.35 

.45 

.85 

MCS-1/2, OCS-1/2 RN-70 RN-20 1/2 3/4 1 10 Megohms 15 Megohms 1.50 

MC-l,OC-l RN-75 RN-25 1 

MC-2, OC-2 RN-80 RN-30 2 

- OC-5 - - -

Tolerance: .5%, 1 %, 2% 
Operating Temp. Range: -550 C to +1650 C 

Temperature Coefficient: -200 PPM to -500 PPM, 

-
-
5 

depending on value within normal resistance range. 

TYPEMC 

,- C 

POWER RATING 
Dale MC and DC power ratings are based on 1 % 
maximum aR in 1000 hours load life at 700 C. 

DERATING 
Dale MC and DC resistors have an operating 
temperature range of _550 C to +1650 C. They 
must be derated at high ambient temperatures 
according to toe curve. 

B 

1 

2 

5 

15 Megohms 30 Megohms 4.50 

100 Megohms 125 Megohms 8.25 

150 Megohms 300 Megohms -

*Applies to Me only. 

DIMENSIONS 

DALE 
TYPE A 

MC-I/IO .260:t:.010 

MC-1/B .406:t:.015 

MC-1/4 .593:t:.015 

MC5-1/2 .730-+-.020 

MC-I 1.093-+-.020 

MC-2 2.188:t:.020 

DC-I/IO .281:t:.031 

DC-I/B .343-+-.031 

OC-I/4 .468:t:.031 

OC5-1/2 .562-+-.062 

DC-I .937:t:.062 

OC-2 2.062:t:.062 

DC-5 4.000:t:.125 

MAlt WT. 
(GRAMS) MAXIMUM 

WORKING 
DC VOLTAGE 

.20 200 

.30 300 

.35 350 

.80 500 

2.8 500 

5.5 750 

21.9 14,000 

B C 

.095:t:.005 .025 Dia. 

.135:t:.010 .025 Dia. 

. 203:t:.015 .025 Dia . 

.250-+-.015 .032 Dia. 

. 375-+-.015 .032 Dia . 

.375:t:.015 .032 Dia. 

.094:t:.015 .025 Dia. 

. 109-+-.031 .025 Dia . 

.109:t:.031 .025 Dia. 

.187-+-.031 .032 Dia. 

. 296:t:.031 .032 Dia . 

.296:t:.031 .032 Dia. 

.438:t:.031 .040 Dia. 

~:~'~IIII m~1ll11 For complete information write or phone-

DALE ELECTRONICS, INC. 
30 50 70 90. 110 130 150 170 P.O. Box 609 • COLUMBUS, NEBRASKA 68601 

D 

-

-
-

-
-

-

.'375 

.453 

.578 

.734 

1.187 

2.312 

4.300 

AMBIENT TEMP. DEG. CENTIGRADE PHONE: 402-564-3131 • TWX: 402-564-2807 • TELEX: 048-6434 
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SECTION 4700 i@"iij,md 

WIREWOUND FILM and CERMET PACKAGED NETWORKS 

FEATURES 
• Choice of linear wirewound, 

bobbin wirewound, metal film, 
carbon film or cermet elements 

• Complete environmental 
protection 

• Dale networks meet or 
exceed requ irements of 
MIL-R-26, MIL-R-930r 
MIL-R-10509, depending 
on type of element used. 

• Less components to stock 
or handle 

• Reduced inspection time 
• Ease of assembly 
• Matched resistors cannot be 

mixed or lost 

• Packaged to meet your 
requirements 

GENERAL RESISTOR ELECTRICAL CAPABILITIES 
WIREWOUND AND FILM NETWORKS 

WIREWOUND 

POWER RATING: .1 to 10 W 

RESISTANCE RANGE: 1 ohm to 1.5 Meg. 

TOLERANCE: .02% to 1 % 

TOLERANCE MATCH: .005% 

TEMPERATURE COEFFICIENT: 5 PPM/"C from 
O°C to +75'C 

TEMPERATURE COEFFICIENT 2 PPMI"C from 
MATCH: O°C to +7 5"C 

RESISTANCE STABILITY: .005%/yr. 

OPERATING TEMPERATURE: -65"C to ~145"C 

LADDER NETWORKS 

FILM 
(Carbon & Metal) 

.02 to .5 W 

5 ohms to 5 Meg. 

.1 % to 1 % 

.05% 

25 PPM!' C 

7 PPM/" C 

.03%/yr. 

- 55' C to + 175' C 

• OUTPUT ACCURACY: ±.05% full scale accuracy or ± 1/2 
least significant bit, whichever is less. 

• OUTPUT RESISTANCE (All inputs grounded): 250 n to 125K n 

• INSULATION RESISTANCE: 100 Megohms Minimum 

• TERMINALS: Solderable or weldable wire leads • OUTPUT VARIATION WITH TEMP.: ±.1 % full scale accuracy or 
±1 least significant bit, whichever is less. 

• OPERATING TEMP. RANGE (For Accuracies Specified Above): 
-55°C to +70°C (Film Type) -55°C to +125°C (Wirewound Type) 

• PACKAGING: Epoxy or Silicone resin potting, Transfer 
molded, Can encapsulated. Other types of special 
packaging available to meet your requirements. 

• INPUT RESISTANCE (All inputs connected): 1Kn to 500Kn 

BINARY DIGITAL-TO-ANALOG LADDER NETWORKS: 
Resistor Parameters for meeting 4 and 8 bit dimensional requirements 

WIREWOUND FILM 

POWER RATING: '/8 walt from -55' C to -;-125° C, '/2 watt from -55" C to +70' C, 
derated linearly to 0 at +145' C derated linearly to 0 at +145° C 

TEMPERATURE O:!: 20 PPM/" C, from -55' C to +125° C. 400 PPMI' C max. TC's available 
COEFFICIENT: Lower TC's available upon request. down to 25 PPMI' C 

HEAT RISE: 20° C max. at rated power 60' C max. at rated power 

GENERAL RESISTOR ELECTRICAL CAPABILITIES 
CERMET NETWORKS 

Resistor Tolerance: 1 %-10% depending on design requirements 

Temperature Coefficient: ± 300 PPMI" C from -55° C to +150° C. Special T.C.'s 
as low as ±50 PPMI" C can be provided over limited temperature ranges. 
T.C. tracking within ±30 PPM is possible. 

Power Loading: Up to 100 watts/square inch (with su itable heat sink). 

Load Life: A R < 0.5% per 1,000 hours (room temperature) at 16 watts/square 
inch loading. 

Moisture Changes: per MIL-STD-202, Method 103. 

2374 See YELLOW SECTION for Local Offices, Phones 

In addition to the networks 
described, Dale can design 
and produce special units 
to your specifications for 
circuit designs that do not 
fall into standard sizes or 
configurations. If your cir
cuit design requires a net
work which does not fall 
into the standard sizes and 
configurations shown here, 
contact the Sales Depart
ment of Dale Electronics, 
Inc., Box 609, Columbus, 
Nebr. Phone: 402-564-3131. 

eem /1969 
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MANUFACTURERS OF PRECISION WIRE-WOUND RESISTORS. RESISTOR NETWORKS 
CURRENT SHUNTS AND HIGH VOLTAGE DIVIDERS. NO ORDER TOO SMALL OR LARGE 

.~ ..... n" WIRElwOUND 

toimeet the!reqUire~ents o~ MiI.R·93Dand 
special applications, Standard T.C .. ±10 
ppm/oC. Tolerances to.005% on most types. 

ELECTRONIC PRECISION COMPONENTS CORPORATION 
2 B ROO K D ALE PL ACE • M 0 U N T V ERN 0 N, N. Y. 105 5 0 • TEL E P H 0 N E: (9 1 4) 6 64 - 2 333 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2375 
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METAL FILM PRECISION RESISTORS CHARACTERISilC CODE: Characteristic D (0 ±100 PPMrC) 

Characteristic C & F (0 ±50 PPMI"C) 

Characteristic E (0 ±25 PPMI"C) 

MIL-R-22684 (0 ±150 PPMI"C) 

ELECTRA/MIDLAND TYPES & DIMENSIONS 

MOLDED CONFORMALL Y COATED 

MIL LINE TRIM LINE 

MF3C 
A = .130/.170 
B = .\l50/.080 

AWG = #26 

MF4 MF4C 
A = .250/.270 A = .219/.281 
B = .115/.135 B = .083/.103 

AWG = #22 AWG = #22 

MF5 MF52C MF5C 
A = .385/.415 A = .375/.430 A = .2811.343 
B = .125/.145 B = .130/.160 B = .083/.103 

AWG = #22 AWG = #22 AWG = #22 

MF6 MF62C MF6C 
A = .580/.610 A = .600/ .656 A = .375/.560 
B = .205/.225 B = .157/.177 B = .130/.160 

AWG = #22 AWG = #22 AWG = #22 

MF7 MF72C MF7C 
A = .745/.765 A = .688/.765 A = .600/.656 
B = .245/.275 B = .220/.320 B = .150/.180 

AWG = #20 AWG = #20 AWG = #20 

MF8 MF8C 
A = 1.100/1.120 A = .96011.020 
B = .390/.410 B = .280/.320 

AWG = #20 AWG = #20 

MF9 I MF9C 
A = 2.215/2.265 I . A = 2.02512.165 
B = .375/.415 B = .280/ .320 

AWG = #20 AWG = #20 

MF07C 
A = .219/.281 
B = .082/.098 

AWG = #22 

MF20C 
A = .384/.416 
B= .130/.160 

AWG = #20 

TO ORDER, SPECIFY (TYP.): MF52C - E - 1001 - F 
(Add lead options, packing data if needed.) 

16 ELECTRA/MIDLAND CORPORATION 
ELECTRA DIV. 
Box 760, Mineral Wells, Texas 76067 

POWER RATING CHARACTER- RESISTANCE 
(WATTS) ISTIC RANGE 

@ & T.C. of R (See Notes) MIL 
(PPMI"C) TOLERANCE(5) EQUIV. 

125'C 70'C 

1120 D = ±100 10ohm-100K F 
C=±50 30.1 ohm-100K F 
E = ±25 30.1 ohm-lOOK F RN50 

1/,0 Yo D = ±100 10ohm-301K F,D 
C=±50 30.1 ohm-301K B,C,D,F 
E = ±25 30.1 ohm-200K B,C,D,F RN55 

Yo Yo D= ±100 10ohm-1 Meg.(1) F,D 
C=±50 30.1 ohm-499K B,C,D,F 
E =±25 30.1 ohm-499K B,C,D,F RN60 

D = ±100 10 ohm-2 Meg.(2) F,D 
V4 'h C =±50 49.90hm-1 Meg. B,C,D,F 

1/2 E =±25 49.9 ohm-1 Meg. B,C,D,F 
F =±50 49.9 ohm-I Meg. B,C,D,F RN65 

'h D =±100 10 ohm-2.49 Meg.(3) F,D 
"14 C =±50 49.9 ohm-1 Meg. B,C,D,F 

3f" E =±25 49.9 ohm-I Meg. B,C,D,F 
F =±50 49.9 ohm-1 Meg. B,C,D,F RN70 

1 
B = ±100 10 ohm-5.11 ~eg.(4) F,D 
C=±50 49.9 ohm-2 Meg. B,C,D,F 
E = ±25 49.9 ohm-2 Meg. B,C,D,F RN75 

B = ±100 100 ohm-10 Meg. F,D 
2 C= ±50 100 ohm-l0 Meg. B,C,D,F 

E =±25 249 ohm-5.11 Meg. B,C,D,F RN80 

±150 51 ohm-150K G,J 
V. Yo 10ohm-301K 

(extended range-
commercial only) RL07 

±150 51ohm-470K G,J 
Yo 'h 150hm-499K 

(extended range-
commercial only) RL20 

NOTES: Carbon. Film will be supplied in the following values with T.C. of R. = -200 
to -500 PPM/'C: 

(1) 10 n to 14.9 nand 500K to 1 Meg. 
(2) 10 n to 14.9 nand 1.02 Meg. to 2.0 Meg, 
(3) 10 n to 14.9 nand 1.51 Meg. to 2.49 Meg. 
(4) 10 n to 48.7 nand 2.01 Meg. to 5.11 Meg. 
(5) Tolerance Code: B = 0.10%, C = 0.25%, D = 0.50%, F = 1.0%, G = 2.0%, J = 5.0% 
(6) MF35 Maximum Value lOOK 

A SUBSIDIARY OF TRANSITRON ELECTRONIC CORPORATION m 
2376 See YELLOW SECTION for Local Offices, Phones eem/1969 



CURRENT 
LIMITING 
FUSE 

TYPES 

1. "Opening" time 

5100-32 
5125-32 
P200L-32 P800L-32 

Min. Max. Min. Max. 

i§4.iId'ffiU SECTION 4700 

The Current Limiting Fuse provides unexcelled performance for critical 
circuit protection by opening at extremely fast, predictable current-time 
overloads. It otters timed protection required in circuits with predictable 
starting and load surge currents yet require fast protection against damaging 
spikes or overloads. 

This is a one-shot device employing a low resistance Electra cermet fired 
junction onto a non-conducting glass subtrate. No arc, plasma, or vapor may 
escape the package. 

P500L-32 P600L-32 
5100-115 

P500L-75 P600L-75 5125-115 

Min. Max. Min. Max. Min. Max. 
(Seconds) 

.004@ 316% .010 2.000@ 200% 
.1 @ 316% 

.4 10.000 @ 200% .075@ 316% @% rated load - .00025 .010@ 400% - .0015 .018@ 400% -
@25°C. 

2. Max. operating 
voltage 

3. Current Ratings 
All Types 

Amps 

Va 
'Is 
1f4 
"Is 
Y2 
3f. 
1 

1.5 
2 
3 
5 

DISCRETE 

.00012 

32 Vrms 
45 Vpeak 

13.500 
4.200 
1.400 
0.600 
0.450 
0.300 
0.160 
0.110 
0.075 
0.050 
0.022 

.004@ 500% 

32 Vrms 
45 Vpeak 

75 Vrms 
105 Vpeak 

25.000 
7.500 
2.500 
1.000 
0.650 
0.300 
0.200 
0.100 
0.070 
0.046 
0.022 

40.00 
13.00 

3.50 
1.50 
0.90 
0.43 
0.28 
0.14 
0.087 
0.046 
0.022 

.00025 

32 Vrms 
45 Vpeak 

25.000 
7.500 
2.500 
1.000 
0.650 
0.300 
0.200 
0.100 
0.070 
0.046 
0.022 

.003@ 600% 

75 Vrms 
105 Vpeak 

40.00 
13.00 

3.50 
1.50 
0.90 
0.43 
0.28 
0.14 
0.087 
0.046 
0.022 

PACKAGE: Type P200L-32, P500L-32, P600L-32, PBOOL-32 
5125-32,5125-115 
5100-32, 5100-115 
P500L-75, P600L-75 

115 Vrms 
160 Vpeak 

77.00 
25.00 

8.00 
4.00 
2.80 
1.30 
0.77 

not available 
not available 
not available 
not available 

To order specify Type Number followed by current rating. Example: Type P200L-32 'Is amp Would be 
ordered as P200L-32- VB 

MICRO RESISTOR 
CHIP TFSOP 

This discrete micro resistor chip, 50 mils by 50 mils, offers versatility for 
micro circuit designers. Electra cermet is used with glass as a passivation 
material. It has gold terminations for mounting. The back of the chip is gold 
screened to provide substrate mounting (heat sink). 

Resistance Range 
10 ohms to 100k ohms 
(standard decade values) 

Tolerance 

TC of R 
±100 PPMrC MAX. 

±5% standard (J) 
±1% available (F) 

Matching 

Power Rating 

to ±O.25% available 

.01 watt @ 125°C ambient, 
chip mounted in free air. 
Gold backing· is provided 
for heat sinking. 

Iii ELECTRAIMIDLAND CORPORATION 
CERMETRIK DIV. 
3347 Industrial Court San Diego, Calif. 92121 

eem /1969 
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SECTION 4700 '44,,·ij,ffiN 

.~7.~'l~ 

~ PRECISION WIRE WOUND RESISTORS 
& NETWORKS 

STANDARD AXIAL LEAD PRECISION RESISTORS 

Max. 
Com· Resist. 

mercial Based Military 

Charles T. Gamble Industries has 
engineered and designed non-induc
tive precision wire wound res,istors to 
meet the requirements of NIII-R·93D. 
These .resistors are completelysea.led 
against the effects of hi~ humidity 
and salt water immersIOn cycling. 
The material used In the manuf.aeture 
of our resistors has a very high djele~
trie strength. The bobbin· material 
used in winding the resistors is one 
and the same as the encapsulating 
material. All resistors use resi.stance 
wire with very low thermal E.Nt.F. to 
the copper leads. Where thermal 
effects can be disregarded, welded 
construction with nickel alloy leads 
may be specified. 

Military Specs. Wattage on .0007 Wattage Max. Size 

Standard temperature coeficient.· is 
±10 PPM/oC. Lower T.C.'s, and T.C:'s 
as high as 6000 PPMloC can be 
supplied. 

Tolerance available (non pOWer 
styles): 1%, 0.5%, 0.1%, 0.05%, 
0.025%, 0.02% and 0,01% .. Resistors 
with tolerances. of 0.1 % and belolN' 
are stabilized by arUfit:ialaging'and 
temperature. cyel. 

Sub-miniature Axial lead Ptecis.icul 
resistors have· beM designed .for.l!Ip" 
plications where space isa prime 
factor. .. 
Encapsul~tedprintedcircuit •. resi.s •. 

tors are.dElsigned for printeq·clrcui~ 
board application, where spaCe ;isil 
factor. ... ... .......... .'. i 

Radial lug typere&lslO~. ha,ve.beeni 
desig!1ed .to .rneet,. the,r. equlrements 
of MIl·R·93D.·· ... . 

All resistors?fehermeti~ally~~!eq 
with epoxy .resfntoprotect· the .w:lnd
ings against th~ effects of' high 
humidity al1d .. salt .. wat~r· irnm1!lrsio.n 
cycli.lJg~ . Resjst~rslilal)eHher .~e:in:,. . 
ductwe or non-lnductJvewound... .. . ... 

. The.materilds .. use<;l 1I1~"$··e<lrt~.· 
struction of nildiaf .•. !.t1l$ly.petesistdrs 
are· identical . to tn~ae"\lsed ..• i.rt. tl:ie· 

·cortstruetioo ·of ~xial .. IE*td ;tyPE!s ... ,'.. ., ... 
TheslLresrstors . led· Witl1'a 

tJjruho.ef(jf'1\'I ~d .. ~I:l$~hass~~ 
by means 9f8 ' I:>ott~. ' .. .. 
HEAT SINK MOUNTED PRECISION 
WIREWOUND POWER RESISTORS 

POWER DIMENSIONS MAXIMUM 
RATING A B C D OHMS 

10 WATT .562 .625 .750 .390 20,000 

25 WATT .718 .781 1.062 .542 60,000 
.. _---------------

50 WATT 1.563 .844 1.968 .610 70,000 

Ratings shown are based upon use of appropriate chassis mounting. 

Type New Old Rating E Alloy Rating Volts Length Dia. 

o808AL .125W 300K 200V V<!" V<!" 
1l08AL RB56 .125W 350K .125W 250V lJ.3't V<!/I 
I608AL RB55 AFRT 10 .25OW 400K .15 W I84V 1f2/1 V<!/I 
I208AL .2OOW 350K .25OW 225V %" V<!" 
2408AL RB54 AFRT 11 .333W 1 meg. .25OW 300V %" 1f4" 
24I2AL RB53 AFRT 12 .5OOW l.2 meg. .333W 300V 3A" %/1 
32I2AL RB52 AFRT 13 l.OOOW 2 meg. .40OW 600V I" %" 
I6I6AL .500W 1.3 meg. 300v 1/2" V2" 
32I6AL RF57 AFRT 14 l.OOOW 3 meg. .75OW 600W 1/1 V2" 
48I6AL RB58 AFRT 15 2.oooW 6 meg. l.OOOW 900V IV2/1 liz" 
64I6AL RB59 AFRTl6 2.5OOW 10 meg. l.25OW 1200V 2" V2" 
2oo8AL .5OOW .425 meg. 300V Sfs" 1f4/1 
I6I2AL .4OOW .500 meg. 300v 1/2" %/1 
20I2AL .75OW .600 meg. 600V Sfs/l %" 
3208AL .5OOW 1.1 meg. 300V I" 1f4" 
2oI6AL .75OW 2 meg. 600V Sfs" V2" 
12I2AL .25OW 1 meg. 225V ¥S" %" 

S~B.t.lIN.tATU"E AxiAL LEAD PRECIS1OJ'lRESISTOR$ 

Type 

O808PC 
1208PC 
1608PC 
2408PC 
3208PC 
loo8PC 
I6I2PC 
3212PC 
3232PC 

..,~u:" 
85 Volts Vz/l· %:" . 2 

12SYoits Sfsll .. %l' 
72 Volts· %/1,. lJ&11 

SO volts V4''' ~'J 
&S.Volts .. %'" ~I/ 

55V1>1t& 
~ ... 

W'· .~If 
1'\5. Volts %" '~" 

ENCAPSULATED PRINTED CIRCUIT RESISTORS 

Military 
Specs. 

RB71 
RB70 

Com· 
mercial 
Wattage 

.125W 

.200W 

.250W 

.333W 
.50OW 
. 25OW 
.5OoW 

1.0OOW 
l.25OW 

Max. 
Resist. Sizes 

Military Max. Based Lead Lead 
Wattage Volts on .0007 Length Dia. Spacing length 

90V 70K 1f4" 1A" .100 
200V 200K 3/8 " %" .100 
184V 400K 1f2" %" .IDo 
300V 1 meg. %" 1f4" .100 
750V l.l meg . I" 1f4" .100 

.125W 240V 250K Y,/' 1f411 .200 
.25OW 150V .301 meg. Vz" %" .200 

1350V 1.75 meg. I" %" .250 
1700V 2.50 meg. I" Vz" .250 

Precision Wire Wound Resistors 
New Jersey Avenue & Fairview Street 

I" 
I" 
I" 
I" 
I" 
I" 
I" 
I" 
I" 

Riverside, New Jersey 08075 Tel: (609) 461-1900 
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PRECISION METAL 
FILM RESISTORS 

Mll-R-55182C QUICK REFERENCE CHART 

C H E J 
(Hermetically (Non-hermetically (Hermetically (Non-hermetically 

MIL Specified Characteristic sealed) sealed) sealed) sealed) 

Maximum resistance-
temperature characteristic ±0.005% or ±0.005% or ±0.0025% or ±0.0025% or 

Temperature Coefficient 
orT.C. ±50 PPMrC ±50 PPMrC ±25 PPMrC ±25 PPMrC 

Maximum ambient temper-
125°C 125°C 125°C 125°C 

ature at rated wattage 

Maximum ambient 
temperature at zero 175°C 175°C 175°C 175°C 
wattage derating 

MIL (IRC) specified sizes-
RNC50, RNR50 (MMC) - 1/20 W, 200 V (T2) - 1/20 W, 200 V (T9) 
RNC54, RNR54 (CCM) - 1/10 W, 200 V (T2) - 1/10 W, 200 V (T9) 
RNC55, RNR55 (CCM) 1/10 W, 200 V 1/10 W, 200 V (T2) 1/10 W, 200 V 1/10 W, 200 V (T9) 
RNC60, RNR60 (CCA) 1/8 W, 250 V 1/8 W, 250 V (T2) 1/8 W, 250 V 1/8 W, 250 V (T9) 
RNC63, RNR63 1/4 W, 300 V - 1/4 W, 300V -
RNC65, RNR65 (CCB) 1/4 W, 300 V 1/4 W, 300 V (T2) 1/4 W, 300 V 1/4 W, 300 V (T9) 
RNC70, RNR70 1/2 W, 350 V - 1/2 W, 350 V -

F!esistance tolerances 1.0%,0.5% 1.0%,0.5% 1.0%,0.5%, 1.0%,0.5%, 
± percent 0.1 % 0.1% 

Mll-R-I0509 QUICK REFERENCE CHART 

MIL Specified Characteristic B C 0 

Maximum resistance-temperature 
+0.02% 

±0.05% or ±0.005% or -0.05% or 
characteristic. 

±500 PPMrC ±50 PPMrC +200 PPMrC (Temperature Coefficient or T.C_) 
-500 PPMrC 

Maximum ambient temperature for full 
70°C 125°C 70°C 

rated wattage 

Temperature limits for linear wattage 
150°C 175°C 165°C 

derating from 100% loading 

MIL (IRC) Specified Sizes-
RN50 (MMC) - 1/20 W, 200 V (T2) -
RN55 (CCM, CEA) - 1/10W, 200 V (T2) 1/8 W, 200 V (TO) 
RN60 (MEA, CCA) - 1/8 W, 250 V (T2) 1/4 W, 300 V (TO) 
RN65 (MEB, CCB, MOB) - 1/4 W, 300 V (T2) 1/2 W, 350 V (TO) 
RN70 (MEC, MDC) - 1/2 W, 350 V (T2) 3/4 W, 500 V (TO) 
RN75 (MOF, MEF) 1 W, 500 V* 1 W, 500 V (T2) -
RN80 (MOH) 2 W, 750V* - -

MIL specified resistance tolerances 1.0% 1~0%, 0.5%, 1.0% 
(others available for commercial units) 0.25%,0.1 % 

"Available in this characteristic only. 

SECTION 4700 

G 
TRW INC. 

K 
(Non-hermetically 

sealed) 

±.010% or 

±100 PPMrC 

125°C 

175°C 

1/20 W, 200 V (TO) 
-

1/10 W, 200 V (TO) 
1/8 W, 250 V (TO) 

-
1/4 W, 300 V (TO) 
1/2 W, 350 V (TO) 

1.0%,0.5% 

E 

±0.0025% or 
±25 PPMrC 

125°C 

175°C 

1/20 W, 200 V (T9) 
1/10 W, 200 V (T9) 
1/8 W, 250 V (T9) 
1/4 W, 300 V (T9) 
1/2 W, 350 V (T9) 

1 W, 500 V (T9) 
-

1.0%,0.5%, 
0.25%,0.1 % 

IRC BURLINGTON DIVISION OF TRW INC • POBOX 887 • BURLINGTON. IOWA 52601 • (319) 754-8491 • TWX 9:0·525·1135 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2379 
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HIGH STABILITY PRECISION 
METAL FILM RESISTORS 

MOLDED AND M-COAT TYPES 

I.-- 1.50 ±.125 -+ L·~ I 

Cl·==t .I=A=============9I1111111F=~========M==ol=d=ed==B=od::.Y 

IRC Type 

Standard 
Resistance 

Range (Ohms) 

~ CL -.j ~D 

r-.- 1.50 ±.125 -+- L 

fA ~ CL 

~ I .....L Capped M-Coat 

Body Length 
(L) 

Dimensions in Inches I 
Body Dia. Length I I Clean Lead 

(D) (CL) 
Lead Gage 

(A) 

MOLDED TYPES 

MEA T-O lO to 499K 1.5 Meg 
1/4 1/8 250V 

D lO to 1 Meg { .406 ±.015 .130 ±.01O .545 #22 .0253 
T-2 T-9 30.1 to 499K - C·E 49.9 to 499K 

MEB T-O 10 to 1 Meg 2.0 Meg 
1/2 1/4 300V 

D 10 to 2 Meg { .594 ±.015 .203 ±.015 .733 #22 .0253 
T·2 T-9 49.9 to 1 Meg - C-E 49.9 to 1 Meg 

MEC T-O 10 to 1.5 Meg 3.0 Meg 
3/4 1/2 350V 

D 10 to 2.49 Meg 
1 .719 ±.020 .261 ±.020 .863 #20 .032 

T-2 T-9 24.9 to 1.5 Meg - C·E 24.9 to 1 Meg 

MEF T-O 49.9 to 4 Meg 10.0 Meg 
1 500V 

B 10 to 5.1 Meg 
11.105 ±.020 .395 ±.020 1.253 #20 .032 

T-2 T-9 49.9 to 4 Meg - C·E 49.9 to 2 Meg 

MEH T-O 100 to 10 Meg 30.0 Meg 
2 750V 

B 
30.1 to 10 Meg 12.234 ±.020 .395 ±.020 2.378 #20 .032 

T-2 T-9 100 to 10'Meg - -

CAPPED M-COAT TYPES (CONFORMAllY COATED) 

uct T-O 50 to 10K - 1j20Wat 
200V 

1 
.125 ±.020 .047 ±.01O .160 #30 .010* 

T-2 50 to 10K - 100°C 

MMC T-O 10 to lOOK 200K 
1/8 1/20 200V 

- - 1 .152 ±.020 .065 ±.01O .200 #26 .016** 
T-2 T-9 49.9 to lOOK - C-E 10 to lOOK 

CCM T-O 20 to 301K 1.5 Meg 
1/8 1/10 200V 

D 10 to 301K 

1 .250 ±.031 .088 ±.01O .325 #22 .0253 
T-2 T-9 30.1 to 301K - C·E 49.9 to lOOK 

CEA T-O 10 to 499K 1.5 Meg 
1/4 1/8 250V 

D 10 to 301K 

1 .250 ±.031 .090 ±.01O .325 #22 .0253 
T-2 T·9 30.1 to 499K - C-E 49.9 to lOOK 

CCA T-O 10 to 1 Meg 2.0 Meg 
1/2 1/4 300V 

D 10 to 1 Meg 

1 .400 ±.031 .140 ±.020 .540 #22 .0253 
T-2 T-9 49.9 to 1 Meg - C·E 49.9 to 499K 

CCB T-O 10 to 1.5 Meg 3.0 Meg 
3/4 1/2 350V 

D 10 to 2 Meg 
1 .594 ±.031 .180 ±.020 .734 #22 .0253 

T-2 T-9 49.9 to 1.5 Meg - C·E 49.9 to 1 Meg 

CEC T-O 10 to 1.5 Meg 3.0 Meg 1 1/2 35(JV - - j .594 ±.031 .180 ±.020 .734 #20 .032 T-2 T-9 49.9 to 1.5 Meg - C-E -
"'Gold Plated Dumet Leads 1.00 ±.062 tTrademark of TRW Inc. ':';'Lead Length 1.00 ±.062 

TEMPERATURE COEFFICIENTS RESISTANCE RANGE 
These high stability evaporated metal film resistors are available 
in nine temperature coefficient tolerances. 

MIL-R·I0509 Temperature* * Temperature 
Char. Code Coefficient Span 
*0 T-O o ct100PPMjOC -55°C to t1650C 
*C T-2 o ±50PPM/oC -55'!.C to· 175°C 
*E T-9 o ±25PPM/oC -55°C to +175°C 

T-3 o to +lOOPPM/oC -55°C to =r65oC 
T-4 o to -lOOPPMjOC -55°C to 165°C 
T-5 o ±25PPM/oC +25°C to 145°C 
T-6 o to +50PPM/oC -55°C to i1650C 
T-7 o to -50PPM/oC -55°C to 165°C 
T-8 o ±25PPM/oC +25°C to .165°C 

o +35PPM/oC -55°C to +25°C 

*Standard types. All others are special. 
**Parts Per Million per degree centigrade (lOOPPM equals 

0.01%). 
T.C. code marking is combined with the code for the date of 
manufacture. 

The maximum extended ranges shown above are also available 
with a TC of +100PPM/"C, -250PPM/"C-Code TR or 
+100PPM;oC, -500PPM/"C-Code TE ±1.0% tol. only. 

TOLERANCES 
Metal film resistors are supplied in standard tolerances of 
±l.O%, ±0.5%, and ±0.25%. In addition, tolerances of 
±0.1 % and ±O.05% are available on special order. 

VOLTAGE COEFFICIENT 
Voltage coefficient when measured b~tween 1/10 and full rated 
voltage is less than 5PPM/Volt, for all values. On low and 
medium value resistors, the voltage coefficient is essentially 
zero. 
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'44,,·1' •• SECTION 4700 

HIGH STABILITY PRECISION 
METAL FILM RESISTORS OUI~ 

a> o 

'" ;:: 
ci::2000/0 
~175% 
~150% 
~125% 
~100% 
~ 75% 

~ 50% 
.... 25% 
"C 

DERATING CURVE 
MOLDED METAL FILM 
MEA MEB MEC 

...... 
........ 

""-
MEt" 

"""'" MEH 
,,", 

No... 
I ..... r--..."-. . """l I . ~ 

'" 20 40 60 80 100 120: 140 160: 180 
0:: 125c C 1750C 

Ambient Temperature - CC. 

~ 120 

SURFACE TEMPERATURE 
RISE VS. LOAD 

0.125 0.25 0.50 0.75 

a> o 
'" ~ 200'% 0 

'* 17!f% i 150% 
§ 125% 

"C 100'% 0 
CO> 

~ 75% 
: 50% 
~ 25% .... 

DERATING CURVE 
M-COAT METAL FILM (UC,CCM,CEA, 
CCA, CCB, MMC.l 

...... 

'" i'... ...... 
~ . 
: "-. 
I 

"C 

~ 20 40 60 80 100 120: 140 
125°C 

160 180 

'" 0:: 

1.00 

Ambient Temperature - CC. 

1.25 

Load in Watts 

MAXIMUM DEVIATION 
MINIMUM TOLERANCE MINIMUMTC BETWEEN ANY TWO 

TYPE OF MATCH MATCH MATCH UNITS IN SET TEMPERATURE 

METAL Tolerance 0.02% NA 0.02% 25°C Only 
(All Units Same Value) 

FILM Tolerance - Ratio 0.05% NA 0.05% 25°C Only 
TC Only (T5, T8 or T9) NA 3 PPM/DC initial tolerance 25°C to 105°C 

MATCHING '+0.024% 
TC Only (19 Only)* NA 8 PPM/DC initial tolerance -55°C to + I65°C 

+0.11% 
TC and Tolerance 

Metal Films can be All Units Same Value 0.02% 3 PPM/DC 0.044% 25°C to I05°C 
(T5, T8 or T9) 

matched to within TC and Tolerance 
the maximum All Units Same Value 0.02% 8 PPM/DC 0.13% -55°C to + I65°C 

(190nly)* 
deviations outlined TC and Tolerance 0.05% 3 PPM/DC 0.074% 25°C to 105°C 

Ratio (T5, T8 or T9) 
TC and Tolerance 0.05% 8 PPM/DC 0.16% - 55°C to + I65°C 
Ratio (T9 On Iy)* 

ReSIstors may not be returned after 90 days. ReSIstors must be outside specification by more than 0.02% to be returnable for deViation. 

* Units matched for an operating temper
ature span exceeding +2SoC to +10SoC 
(-S5°C to +16SoC maximum), all units in 
the set must be of same style. When units 
are ratio matched for this excessive oper
ating temperature span all units must 
also fall within a single range of resistance 
values as indicated. 

MEA ... 100 ohms ~ 2SK 
1K -SOOK 

MEF ••. ISO ohms -120K 
1K -1 meg 
2K -2.S meg 
4K -4meg 

MEB ... 100 ohms - 40K MEC ... ISO ohms - SSK 
2K -700K 2K -SOOK 
3K -lmeg 3K -loS meg 

MEH ... 300 ohms -.300K 
3K -Smeg 
7K -10 meg 
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SECTION 4700 '44"iij,ffid 

¢1~ MOLDED & COATED DEPOSITED 
CARBON FILM RESISTORS 

7IlWINC. 

1< l.50 ±.125---'l~""(~ L ~ -L 
=*t=A====:;:t~~:ed M-Coat 

I o:::4==1=1.=50=±=.=12=5~::;i..~' L ~ --1- Molded Body 

tA ~CL..j~D 

IRC 
Type 

MDA 
MDB 
MDC 
MDF 
MDH 

DCC 

DCF 
DCH 

"X" 
Char. 
40·C 

-
-
-
-
-

, u:,att,ag:;D" 
Char. Char. 
70·C 70·C 

1/8 1/4 
1/4 1/2 
1/2 3/4 
1 -
2 -

1/8 300V 
1/4 350V 
1/2 500V 
- 500V 
- 750V 

Standard 
Resistance 

Range (Ohms) 

MIL-R-I0509 
Resistance 

Range (Ohms) 

MOLDED TYPE 

10 to 5 Meg* 10 to 1.0 Meg 
10 to 5 Meg* 10 to 2.0 Meg 
10 to 25 Meg* 10 to 2.49 Meg 
10 to 50 Meg* 10 to 5.11 Meg 
15 to 100 Meg* 30.1 to 10 Meg 

MIL Type 

RN60B RN60D 
RN65B RN65D 
RN70B RN70D 
RN75B -
RN80B -

CAPPED M·COAT TYPE (CONFORMALlY COATED) 

10 to 25 Meg" 10 to 2.0 Meg 

CAPPED TYPE 

10 to 50 Meg* 
15 to 100 Meg* 

10 to 4.99 Meg 
30.1 to 10 Meg 

Ranges Available 
at ±O.5% Tolerance 

Min. Max. 

50 
50 
50 

100 
200 

500K 
500K 
1 Meg 
2 Meg 
2.5 Meg 

1 Meg 

2 Meg 
2.5 Meg 

"These high resistance values, being above the highest MIL·R·10509 top values, have higher temperature coefficients, but otherwise are deSigned 
to meet the requirements of the specification (see Temperature Coefficient Curves). These high resistance values must be measured carefully under 
controlled conditions of humidity and temperature, to reduce possible variations due to test conditions and temperature coefficients. Due to higher 
temperature coefficient, value above approximately two times MIL maximum will be supplied with a standard tolerance of ±2.0%. 

TOLERANCE. Standard tolerance is ± 1 % . ± 0.5 % 
tolerance is available at a slight additional cost. 

VOLTAGE COEFFICIENT. This factor is negligible. Sta
tistically, the voltage coefficient is less than 20 ppm/v. 
SHELF LIFE. Shelf life tests show average resistance 
change of less than 0.25%. 

DIMENSIONS 
IRC BODY BODY CLEAN LEAD LEAD 

TYPE LENGTH (L) DIAMETER (D) LENGTH (eL) GAUGE (Al 
DCC .594 ±.031 .180 ±.020 .750 #20 .032 
OCF .938 ±.062 .297 ±.031 1.250 #20 .032 
OCH 2.062 ±.062 .297 ±.031 2.375 #20 .032 
MOA .406 ±.015 .130 ±.01O .545 #22 .0253 
MOB . 594 ±.015 .203 +.015 .733 #22 .0253 
MOC .719 ±.020 .261 + .020 .863 #20 .032 
MDF 1.105 ±.020 .395 +.020 1.253 #20 .032 
MOH 2.234 +.020 .395 +.020 2.378 #20 .032 

~ lJV ,./ -<P 

/ V ./ 
./ 

/ ~ h~ 
~ /; t;; ~ I--

o~ ~ ~ 
SURFA TEMP "lURE 

RISE VS. lOAl> 

"~, 00 " '" ,~ 

\ 
1\ '"~ 

0 

f\ 
\ 

'" If\ 
~ "<I . , 

" 
~ ''4 ' !\ 

" ~ 00 
.L~: 10,160, '00 
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ENCAPSULATED 
WIREWOUND 

PRECISION 
RESISTORS 

FOR RELIABLE PERFORMANCE IN DEMANDING APPLICATIONS 

• ACCURACY TO ±.005% 

I •.. ,. ~ 
i : • . 

• LONG-TERM STABILITY TO 10 PPM/YR 

• TEMPERATURE COEFFICIENTS TO ± 1 PPMrC 

• VOLTAGE COEFFICIENT, .01 PPM/Volt 

• NOISE FREE PER MIL-STD-202 TESTS 

• MIL-R-39005 PERFORMANCE 

ACCURACY-Standard IRC resistors are manufactured 
to tolerances as close as ±.01 % in values of 100 ohms 
or more. Special resistors can be made to ± .005%. 
Resistors can be supplied in sets matched in value or 
ratio to ± .001 %. 

OPERATING TEMPERATURE/POWER RATING-Normal 
operating temperature range is -55°C to + 145°C. The 
wattages shown in the resistor tables are rated at 125°C. 

TEMPERATURE COEFFICIENT - Precision wirewound 
resistors provide the closest temperature coefficients 
of any resistor type available. Unless otherwise speci
fied, the standard IRC temperature coefficient will be 
supplied over the temperature range of -55°C to 
+ 145°C. All temperature coefficients are referenced to 
25°C. 

STANDARD 
o ± 10 PPMrC 100 ohm and greater 
o ± 15 PPMrC 10 ohm to 100 ohm 
o ±30 PPMrC 1.0 ohm to 10 ohm 
o ±90 PPMrC Less than 1.0 ohm 

LEAD MATERIAL - Unless otherwise specified, PH re
sistors are supplied with tin-coated copper leads. Gold 
plated nickel, plain nickel, and 180 alloy leads are 
stocked and can be supplied when specified at small 
additional cost. I 

Closer and special temperature coefficients are available 
on request. 

HN & PH SERIES 
AXIAL LEAD TYPES 

MIL STYLE 
MAX. VALUE COMMERCIAL MAXIMUM LEAD IRC MIL-R- LENGTHt DIAMETERi 

TYPE MIL-R .0005 WIRE WATTAGE VOLTS GAUGE 
-39005 -93 

HN090A 66 K .03 100 .200 .085 24 
HN103A 86 K .05 100 .187 .100 24 
HN104A 164 K .06 100 .250 .100 24 
HN105A 210 K .06 100 .300 .100 24 
HN1l4A 200 K .06 100 .250 .125 24 
HN1l6A 310 K .07 200 .375 .125 22 
HN1l8A 475 K .08 200 .500 .125 22 
HN128A 950 K .10 400 .500 .160 22 
HN136A 940 K .25 300 .375 .187 22 
HN138A RBR74 1.4 Meg. .25 300 .500 .187 22 
HN206A RBR75 1.2 Meg. .20 150 .295 .250 22 
HN207A RBR56 RB56 1.5 Meg. .20 200 .344 .250 20 
HN208A RBR55 RB55 2.5 Meg. .33 400 .500 .250 20 
HN212A RBR54 RB54 *2.2 Meg. .50 600 .750 .250 20 
HN308A 2.3 Meg. .50 400 .500 .375 20 
HN312A RBR53 RB53 "4.9 Meg. .60 600 .750 .375 20 
HN316A RBR52 RB52 *2.2 Meg. 1.00 900 1.00 .375 20 
HN516A RBR57 RB57 *4.0 Meg. 1.25 900 1.00 .500 20 
PH148A RB56 1.0 Meg. .125 300 .375 .250 20 
PH216A 3.2 Meg. .75 600 1.00 .250 20 
PH308A 2.3 Meg. .50 400 .500 .375 20 
PH310A 3.6 Meg. .50 500 .625 .375 20 
PH507A 3.9 Meg. .60 400 .500 .500 20 
PH509A *2.1 Meg. .60 500 .625 .500 20 
PH524A RB58 *6.6 Meg. 1.50 1000 1.500 .500 20 
PH532A RB59 ':'9.4 Meg. 2.00 1200 2.00 .500 20 
PH628A *10.0 Meg. 2.00 1000 1.75 .625 20 

"Higher ohmic value available in these resistors on special order. tHN Series, ±.020; PH Series, +.062, -.031. 
tHN Series, ±.010; PH Series, ±.031. 

Radial lead and printed circuit resistors are also available. For complete data, contact your nearest IRe 
Sales Office. 
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ENCAPSULATED/UNENCAPSULATED 
PRECISION WIREWOUND RESISTORS 

PH SERIES 
SOLDER LUG TYPES 

IRC MIL·R·93D MAX. VALUE COMMERCIAL MAXIMUM LENGTH DIAMETER DIM. uH" TYPE STYLE .0005 WIRE WATTAGE VOLTS +0.~62 -0.031 ±0.031 

PH307L 2.1 Meg. .50 300 0.438 0.375 0.312 
PH507L RB08 3.9 Meg. .60 300 0.500 0.500 0.375 
PH509L RB16 * 2.1 Meg. .60 300 0.625 0.500 0.375 
PH516L RB17 • 4.0 Meg. 1.25 600 1.00 0.500 0.375 

H 
PH524L RB72 * 6.6 Meg. 1.50 900 1.50 0.500 0.375 
PH532L RB73 • 9.4 Meg. 2.00 1200 2.00 0.500 0.375 
PH583L * 1.2 Meg. .50 300 0.438 0.625 0.406 T 
PH628L *10.0 Meg. 2.00 900 1.75 0.625 0.344 
PH740L RB18 *19.0 Meg. 2.00 900 1.25 0.875 0.375 
PH836L RB19 *25.0 Meg. 2.50 1200 2.125 0.906 0.344 

• Higher ohmic value available in these resistors on special order. 

UNENCAPSULATED PRECISION WIREWOUND RESISTORS (TYPE WWJ) 
RADIAL LUG TYPE CLOSE TOLERANCE DEVICES FOR LESS SEVERE ENVIRONMENTS 

RADIAL LUG TYPE 
IRC TYPE NUMBER WW2J WW3J WW4J 

Rating in watts· 65°C 2 .50 1 
(see page 2241 for derating) 

Maximum Volts 2000 400 700 
Number of sections 8 2 4 
Minimum Resistance (ohms) 

0.01 0.01 0.01 ±1% tol. 
Maximum ReSistance 

(.0009 dia. wire) 20 meg. 1.6 meg. 4 meg. 
Dimensions (inches) 

A Dimension 2.12 .56 1.00 
B Dimension .91 .59 .59 
C Dimension 1.78 .38 .78 
D Dimension .78 .63 .63 
E Dimension .31 .31 .31 
F Dimension .19 .19 .19 

RADIAL LEAD TYPE 
IRe TYPE NUMBER WW3J WW4J WW8J 

Rating in watts - 65°C .50 1 .50 
(see page 2241 for derating) 

Maximum Volts 400 700 250 
Number of sections 2 4. 1 
Minimum Resistance (ohms) 

0.01 0.01 0.05 ±1% tol. 
Maximum Resistance 

(.0009 dia. wire) 1.6 meg. 4 meg. 1.5 meg. 
Dimensions (inches) 

Lead Di;lmeter (AWG) #20 #20 #20 
W Dimension .56 1.00 .47 
X Dimension .59 .59 .59 ' 
Y Dimension .38 .78 .31 
Z Dimension 2.50' 2.50* 2,50' 
Clearance hole to fit #6 SCREW #6 SCREW #6 SCREW 

WW21J WW22J 
IRC TYPE NUMBER (Center Tapped) 

Rating in watts· 650C 
(see page 2241 for derating) 

.25 .25t 

Maximum Volts 300 150t 
Number of sections 2 2 
Minimum Resistance (ohms) 

±1% tol. 1,0 LOt 
Maximum Resistance 

(,0009 dia. wire) 500K 25QKt 

WW5J WW8J WWl1J 

1 .50 .50 

1000 250 500 

4 1 2 

0.01 0.05 0.01 

7.5 meg. 1.5 meg. 2 meg. 

1.25 .47 ,66 
.78 .59 .59 
.97 .31 .44 
.72 .63 .63 
.31 .31 .31 
.19 .19 .19 

WW10J WWl1J WW20J 

.25 .50 .25 

150 500 150 
1 2 1 

0.1 0.01 1.0 

215K 2 meg. 150K 

#22 #20 #22 
.41 .66 .31 
.28 ,59 .25 
.28 .44 .22 

2.00* 2.50* 2.00' 
#2 SCREW #6 SCREW #2 SCREW 

WW23J WW24J 
(Center Tapped) 

.50 .50t 

300 400t 
2 4 

0,05 O.lt 

1.5 meg. 1.5 meg.t 

, 

Close tolerance 
for less severe 
environments 

Precision 
Wire Wound 

L c ----1 
Clearance Hole for 

#6 Screw 

{<h}- :E ~ 
F~ 

.09" Dia Hole 

W Clearance 

fflTci¥ 
~ ~l I 
I' W 'I 

Ii ~. ~ t-:-=-
WW22J WW22J 

~ 
Ly.:-ll.-y-ll-.J. 

T 
X 
1 

Dimensions (inches) Clearanc 
Lead Diameter (AWG #20 #20 

e 
#22 #22 Hole 

W Dimension .75 .75 .75 1.00 
X Dimension .25 .25 .38 .50 . 
Y Dimension .66 .31t .59 . 41t , 
Z Dimension 2.00* 2.00' 2.50' 2.50' 
Clearance hole to fit #2 SCREW #2 SCREW #6 SCREW jf6 SCREW 

* Lengths are standard. 2", 3" and 4" also avaIlable on request. 

t Per tapped section. MANY WWJ TYPES IMMEDIATELY AVAILABLE FROM YOUR LOCAL IRC 
DISTRIBUTOR WITH BACK·UP STOCKS IN PHILADELPHIA1 PENNA. 
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MINIATURE PRECISION 
POWER WIREWOUND RESISTORS 

IRC Rating 
MIL-R·26E 350°C Max. 
Equiv. & Hot Spot Commercial Non·1 nducti •• 

IRC Rating (Watts) (Watts) al Ambienl Range (Ohms) Max. Coni. Ranges (Ohms) 
Type a125°C 125°C 25°C 

AS-1/2 0.5 1 

AS·l RW70U (1) 1 2 

AS·2 RW69V (3) 2 3 

AS·2A 2.5 4 

AS·2B RW79U (3) 3 4 

AS·3 3 5 

AS·5 RW74U (5) 5 7 
RW67V (6.5) 

AS·7 7 9 

AS· 10 RW68V (Ill 10 14 
RW78U (10) 

ASe·l0 RW55V (7) 7 10 

ASe·15 RW56V (14) 10 15 

* Inductance on AS·V:! is less than 1 JLh at 1 Me. 

Rating Range 
MIL·R·26C (Watts) (Ohms) 

IRC Type MIL Type G V Min. Ma •. 

AS·2 

AS-S 

AS· 10 

ASe·lO 

ASe·15 

IRe 
Type 

AS·I/2 

AS·l 

AS·2 

AS·2A 

AS·2B 

AS·3 

AS·5 

AS·7 

AS· 10 

ASe·10 

ASe·I5 

RW59,69 2.S ,3 0.1 

RW57,67 S 6.5 0.1 

RW58,68 8 11 0.1 

RW55 5 7 0.1 

RW56 10 14 0.1 

AVAILABLE RESISTANCE/TOLERANCE 
OHMS 

0.1% 0.25% .5%,1% 

5-2K 2.5·2K 1·6K 

5·3K 2.5·3K 1·7.5K 

5·4.2K 2.5·4.2K 1·20K 

5·8K 2.5·8K 1·42.1K 

5·4.5K 2.5·4.5K I·24K 

5·6.5K 2.5·6.5K I·30K 

5·15.5K 2.5·I5.5K I·60K 

5·22K 2.5·22K I·90K 

5·55K 2.5·55K I·175K 

5·22K 2.5·22K I·90K 

5·55K 2.5·55K 1·175K 

2K 

8.2K 

20K 

5.1K 

8.2K 

3%,5% 

0.5·6K 

0.1·7.5K 

0.1·20K 

0.1·42.1K 

0.1·24K 

OJ·30K 

0.1·60K 

0.1·90K 

0.1·175K 

0.1·90K 

O.l·175K 

PACKAGING-Ladder Pack (standard) and Lead Tape (optional at 
additional cost). 
CUT & FORMED LEADS-Contact TRW with your requirements •. 
POSITIVE TEMPERATURE COEFFICI ENT-Available to +5500 PPM/·C, 
contact TRW. 
FUSIBLE TYPEl:> -Available for missile, computer and other critical 
applications, contact TRW. 
CONTROLLED RISE TIME-devices available, contact TRW. 

Min. 

0.5 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Max. Working Vol!. Min. 

6K 100 • 
7.5K 130 0.1 

20K 140 0.5 

42.1K 300 0.5 

24K 185 0.5 

30K :200 0.5 

60K 400 0.8 

90K 600 LO 

175K 1000 3.0 

90K 600 1.0 

175K 1000 3.0 

MIL·R·23379A Rating 
IRC Type 

AS·l 

AS·2 

AS·5 

AS·I0 

IRe 
Type 

AS·I/2 

AS·l 

AS·2 

AS·2A 

AS·2B 

AS·3 

AS·5 

AS·7 

AS·I0 

ASe·IO 

ASe·I5 

MIL Type (Watts) Min. 

RWP·18 1 1 

RWP·20 3 0.1 

RWP·21 5 0.1 

RWP·23 10 0.499 

PHYSICAL DIMENSIONS 
INCHES 

Dim. A Dim. B Dim. C 
±.032 ±.032 Max. 

.312 .062 .375 

.406 .093 .500 

.500 .218 .625 

.812 .187 .937 

.562 .187 .687 

.687 .250 .812 

.875 .312 1.000 

1.250 .312 1.375 

1.812 .375 1.937 

1.375 .468 1.468 

2.000 . .468 2.093 

Rang. 
(Ohms) 

Lead 
Dia. 

,020 

.020 

.032 

:032 

.032 

.040 

.040 

.040 

,040 

.040 

.040 

'Re BOIJNE 01 /ISIQ~-; OF TR" l~,: • POBOX 393 • 800~~E I~ C 28SJI • (rAJ 2'J4--88i31 • Tl,X 5::; 93'S 3241 
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Max. 

• 
3.8K 

10K 

21K 

12K 

15K 

30K 

45K 

50K 

45K 

50K 

Max. 

1.21K 

3.57K 

12.lK 

40.2K 

Weight 
Grams 

.185 

.235 

.960 

1.10 

.900 

1.60 

2.57 

3.32 

5.46 

10.3 

14.0 
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¢1IiJ. PRECISION & SEMI-PRECISION 
METAL GLAZE RESISTORS 

IRC's new molded Metal Glaze resistors provide stability, 
reliability and precision unmatched anywhere for the price. 

They meet or exceed all MIL-R-22684 and MIL-R-39017 
requirements. Load life stability, for instance is four times 
better than MIL allowance. Typical .6.R is 0.5% after 1000 
hours, full load at 70°C. Even at higher temperatures, .6.R is 
still typically under MIL limits. Tested for OVer 16.2 million 
hours under MIL-R-39017 conditions. The maximum esti
mated failure rate at 60% confidence is .0058% per 1000 
hours. 

The Metal Glaze resistance element is extremely rugged. It 
is 100 times thicker than conventional films and is impervious 
to environmental extremes. The tough, uniform molded body 
resists solvents and the mechanical abuse of automatic han
dling equipment. 

Resistance Temperature 
IRC (Ohms) Tolerance Power Rating Coefficient 

Type Min. Max. (±%) (W@OC) (Max. ±PPM/OC) 

RG1/8 10 30K 5 1/8 70 500 
RG1/4 6.2 680K 5 1/2 70 400 

or 1/4 125 
RG07 51 150K 2,5 1/4 70 200 
RGR07 10 150K 2,5 1/4 70 200 

TF07 1 10 1,2,5 1/4 70 100 
T055 10 301K 1 1/4 70 100 

or 1/8 125 
T55 10 301K 1 1/8 70 +200, "-500 
RG20 4.3 470K 2,5 1/2 70 200 
RGR20 4.3 1 Meg. 2,5 1/2 70 200 
TF20 1 10 1,2,5 1/2 70 100 
T060 10 499K 1 1/2 70 100 
T60 24.9 499K 1 1/4 70 +200, -500 
RG32 10 1 Meg. 2,5 1 70 200 
RGR32 10 1 Meg. 2, 5 1 70 200 
RG42 10 1.5 Meg. 2,5 2 70 200 

MIL-R· Style 

11 RC05 
11 RC07 

22684 RL07 
39017 RLR07 

- -
- -

10509 RN55D 
22684 RL20 
39017 RLR20 

- -
- -

10509 RN60D 
22684 RL32 
39017 RLR32 
22684 RL42 

Nominal 
Dimensions 

A B C 

.150 .063 .016 

.250 .090 .025 

.250 .090 .025 

.250 .090 .025 

.250 .090 .025 
.250 .090 .025 

.250 .090 .025 

.390 .140 .032 

.390 .140 .032 

.390 .140 .032 

.390 .140 .025 

.390 .140 .025 
.562 .190 .040 
.562 .190 .040 
.688 .318 .045 

DIAMOND SPIRALLED 
THiCK FILM ELEMENT 
CERAMIC SUBSTRATE 

Max. Cont. 
Identification Working Voltage 
(color bands) (Volts) 

4 200 

4 250 

5 250 
Marked only 250 

5 250 
5 or Marked 250 

Marked only 200 
5 350 

Marked only 350 
5 350 

5 or Marked 350 
Marked only 300 

5 500 
Marked only 500 

5 500 

r. L50 +.125 "'" A--I -.000 . I~ .?' 1" min) II! I ~ ~~II ~ ::::Jdc:t ====::J 

C ~ EIA/MIL l B 
Color Code 

Reliability screening is available to all military specifications 
and to virtually any specification required by the user. Where 
test specifications have not been established, TRW can pro
vide unbiased assistance in determining the most meaningful 
screening tests for specific application needs. 
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i@oliU,ffi@ SECTION 4700 

V4 TO 2 WATTS CARBON COMPOSITION([@$ 
AND WIREWOUND RESISTORS ® 

TYPE GBT®-Y4 
1f4 Watt Carbon Composition 
SPECIFICATIONS 
MIL-R-ll Style ..•.. 
MIL-R-3900B Style. 
Resistance, Standard 

Tolerances, Standard 
Power Rating 

TYPE GBJ®-V2 

. .......•• RC07 
. ... RCR07 

RC07-2.7 Ohms thru 22 Megohms 
RCR07-2.7 Ohms thru 22 Megohms 
(EIA/MIL Standard Values) 

...... ±5%. 10%, 20% 
.... 1/4 Watt @ 70aC derating to 0 @ 150aC 

V2 Watt Carbon Composition 
SPECIFICATIONS 

MIL-R-ll Style ..... . 
MIL-R-3900B Style ....•.. 
Resistance, Standard ... 

Special 

Tolerances, Standard. 
Special 

Power Rating . 

TYPE GBT®-l 

. •........ RC20 
. •.. RCR20 

. RC20-2.7 Ohms thru 22 Megohms 
RCR20-2.7 Ohms thru 22 Megohms 

........... 24 Megohms thru 100,000 Megohms 
(EIA/MIL Standard Values) 

..... ±5%, 10%, 20% 
.... ±5%, 10%, 20%, 30% (depending 

on resistance value) 
'12 Watt @ 70°C derating to 0 @ 150a C 

1 Watt Carbon Composition 
SPECIFICATIONS 

. .... RC32 MIL-R-ll Style .........•. 
Resistance, Standard. . ............. RC32·2.7 Ohms thru 22 Megohms 

Special 

Tolerances, Standard ... 
Special 

Power Rating . 

TYPE BW-20 
1 Watt Wirewound 
SPECIFICATIONS 

.......... .24 Megohms thru 270 Megohms 
(EIA/MIL Standard Values) 

. ...... _ ±5%, 10%,20% 
.....•. ±5%, 10%, 20%, 30% (depending 

on resistance value) 
1 Watt @ 70°C derating to 0 @ 150aC 

MIL-R-ll Style Size Equivalent RC20 
Resistance, Standard . . ......... 0.24 Ohms thru 750 Ohms 

(EIA/MIL Standard Values) 
Tolerances, Standard. . ...... ±5%, 10% 

Special ...............•• ±2 % 
Power Rating. . ............ 1 Watt 50ac 

1/2 Watt 100ac 

TYPE BWH 
2 Watts Wirewound 
SPECIFICATIONS 

'/4 Watt 125aC; derating to 0 @ 160°C 

MIL-R-ll Style Size Equivalent RC32 
Resistance, Standard •.......... 0.10 Ohms thru 2400 Ohms 

(EIA/MIL Standard Values) 
Tolerances, Standard.. . . ••..... ±5%, 10% 
Power Rating . . ... 2 Watts @ 70aC 

1 Watt (01. 115 ° C 
1/2 Watt @ 137°C; derating to 0 @ 160aC 

PACKAGING AND CUT & FORMED LEADS 

·· .. '.W·..,NQII 
r. 1.500 ± .125 ·1· .250 ± -0151 ----.1 

~~! I~!I~ I dP,---~ 
~ .00' DIA ~ EIA/Mll -----r 

COLOR CODE L .090 ± .... 

Maximum Continuous Working Voltage 
Minimum Insulation Resistance - Dry. 
Minimum Insulation Resistance - Wet ..•... 
Minimum Dielectric Withstanding Voltage: 

... 250 Volts 
. ...•..... 10,000 Megohms 

• ...... 100 Megohms 

Atmospheric Pressure .. . . ......•.......•......... 500 Volts, R.M.S. 
Reduced Pressure ............•........•...•.•....•.......... 325 Volts, R.M.S. 

Hot spot Temper-ature Rise at '/4 Watt .. . .•......•.......... 32aC, Average 
Shunt Capacitance ................. 0.15 pf, Average 

f.-----1.500± .125 -+.390 ±.01D-j---.L. 

t:::==!:=====:t.b 9111 i I s ~ 
.031 ± .001 \EIA/MIL -----c:- .140 ± .008 

COLOR CODE 

Maximum Continuous Working Voltage .... 350 Volts 
Minimum Insulation Resistance - Dry ...............•....• 10,000 Megohms 
Minimum Insulation Resistance - Wet ....••...•....•...... 100 Megohms 
Minimum Dielectric Withstanding Voltage: 

Atmospheric Pressure . . ... 700 Volts, R.M.S. 
Reduced Pressure ... ...............••. . ....... ..450 Volts, R.M.S . 

Hot Spot Temperature Rise at '/2 Watt. 50°C, Average 
Shunt Capacitance 0.175 pf, Average 

Note: IRC Type GBT-l/2V is available for high voflage applications. 

11.500 ± .125 +-.562± .01o---j---.--L. 

bcfMO~ 11,,U1 ~T"'~'~:8 
COLOR CODE 

Maximum Continuous Working Voltage ... 500 Volts 
Minimum Insulation Resistance - Dry •....... 10,000 Megohms 
Minimum Insulation Resistance - Wet •..... . .....• 100 Megohms 
Minimum Dielectric Withstanding Voltage: 

Atmospheric Pressure. . ...... 1000 Volts, R.M.S. 
Reduced Pressure .... ...•.......•....... . ........... 625 Volts, R.M.S . 

Hot Spot Temperature Rise at 1 Watt. . ••...........•.•.... JOaC, Average 
Shunt Capacitance •..•...••..... 0.25 pf, Average 

f.-----1.500 ± .125 -+.390± .010-1---.L. 

; b9111i I s~ 
.032± .001 lElA/MIL ~ .140 ± .008 

Coler CDde 
Maximum Continuous Working Voltage ... \/PR 
Minimum Insulation Resistance - Dry .... _ ... 10,000 Megohms 
Minimum Insulation Resistance - Wet .....• 100 Megohms 
Minimum Dielectric Withstanding Voltage: 

Atmospheric Pressure. . ...•... 700 Volts, R.M.S. 
Reduced Pressure ..........•..•.....•.....•....... .450 Volts, R.M_S. 

Hot Spot Temperature Rise at 1 Watt ............ 100aC 
Marking ........•. Standard EIA/MIL Color Code 

(double width first band) 

11.500 ± .125 --+-.562± .010----1---.--L. 

~911111 '"~ 
.040 ± .001 EIA/MIL ----r.::::- .225 ± .008 

COLOR CODE 
Maximum Continuous Working Voltage . .• v'PR 
Minimum Insulation Resistance - Dry ........ 10,000 Megohms 
Minimum Insulation Resistance - Wet ....... 100 Megohms 
Minimum Dielectric Withstanding Voltage: 

Atmospheric Pressure .. . ....... 1,000 Volts, R.M.S. 
Reduced Pressure ....•................•..•........... 625 Volts, R.M.S. 

Hot Spot Temperature Rise at 2 Watts .•...• 1l5aC 
Current Noise ........... Negligible 
Marking •..........•..........••........... Standard EIA/MIL Color Code 

(double width first band) 

IRC general purpose resistors are packaged in a variety of styles. Cut and formed leads are also available. Consult TRW with your specific requirements. 
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SECTION 4700 i4§.liij,ffld 

HIGH TEMPERATURE 
POWER RESISTORS 

FEATURING FIREPROOF INORGANIC CONSTRUCTION 
for temperature compensation. circuit protection 

IRC Type PW Wirewound Resistors are available in nine 
ratings: 2, 3, 5, 7, 10, 15, 20, 22 and 50 watts. 
DESIGN AND CONSTRUCTION: The resistance elements of 
PW resistors are rigorously quality controlled for resistance, 
temperature coefficient, diameter and elongation. The wire is 
wound on a fiberglass core, which forms a smooth, uniform 
surface. The fill is the same inorganic fireproof material used 
in premium IRC resistors. The husky, oxygen-free copper 

SPECIFICATIONS 

Standard Temperature 
Resistance Coefficient 

Power (-55°C to +275°C) 
IRe Ratingt Min.* Max. 0.06% 1°C 0.03%/OC 

Type W@·C (ohms) (ohms) (ohms) (ohms) 

PW2 2 85 0.18 2.4K 0.18to 0.68 to 
0.62 2.4K 

PW3 3 40 0.1 7.5K 0.1 to 0.3 to 
0.27 7.5K 

PW5 5 40 0.1 8.5K 0.1 to 0.39 to 
0.36 8.5K 

PW7 7 40 0.1 18K 0.1 to 0.62 to 
0.56 18K 

PWlO 10 40 0.18 30K 0.18 to 1.0 to 
0.91 30K 

PW15 15 25 0.18 30K 0.18 to 1.0 to 
0.91 30K 

PW20 20 25 0.24 2K 0.24 to 0.43 to 
0.39 560 

PW22 22 25 .27 12K 0.27 to 1.3 to 
1.3 12K 

PW50 50 25 0.43 560 - 0.43 to 
560 

," 'CONSULT TRW FOR LOWER RANGES. tDerated to O@ 2S0·C. 

DIMENSIONS 
2,3,5,7, 10, 15 and 22-WATT STYLES 

Il '~~~.1 rw, t=e=r=J== GJ 
-IL l / 16" Max. 

* 1.44 min. on PW2 
,036 dia.·· *' .032 dia. on PW2 

DIMENSIONS ±.03 

TYPE L W H 
PW2 .69 .2S .25 
PW3 .88 .31 .31 
PWS .88 .38 .35 
PW7 1.39 .38 .35 

TYPE A B C 
PW·2A 1.06 .O~_ f---O-~9 
PW·3A 1.25 .06 .88 
PW·5A 1.~~ I-'-?~- ~~~ 
PW·7A 1.~~ ~~- ~3~_ 
~W~~ ~~~:-r-:~~ l.~_ 

PW·lSA 2.25 .12 1.88 

lead wires are held by 1/4 hard brass terminals. The whole 
assembly is then sealed in a crackfree steatite ceramic case. 
Special PW resistors are also available for circuit protection 
and temperature compensation. Optional construction is avail
able for printed circuit board applications. 

TOLERANCE: ±5% and ±10% (standard) tolerances on 
Standard Temperature Coefficient Resistors. 

Special Temperature Coefficients 

+0.55%/OC +0.45%/OC +0.26% 1°C +0.13%/OC 
(ohms) (ohms) (ohms) (ohms) 

0.1 to 0.24 to 0.82 to 1.0 to 
30 130 120 10 

0.1 to 0.1 to 0.20 to 0.24 to 
56 270 270 20 

0.1 to 0.1 to 0.24 to 0.27 to 
68 300 300 22 

0.1 to 0.15 to 0.51 to 0.62 to 
150 680 670 51 

0.1 to 0.24 to 0.82 to 1.0 to 
240 1100 1100 82 

0.1 to 0.24 to 0.82 to 1.0·to 
240 1100 1100 82 

0.1 to 0.1 to 0.14 to 0.14 to 
3 16 36 39 

0.15 to 0.36 to 1.25 to 1.5 to 
360 1800 1800 120 

0.1 to 0.1 to 0.24 to 0.24 to 
5 27 60 65 

20-WATT STYLE - IRC -TYPE PW-20 

50-WATT STYLE - IRC TYPE PW-50 

D E 
.31 .25 
.38 .31 

~4~ f-'-3~_ 
!--'-~~ ~ 
~4"-_ f-'-~~ 

.50 .50 

BRASS TERMINALS 

PWI0 1.88 .38 
PW15 1.88 .50 
PW22 2.50 .50 

.35 

.50 

.50 

Standard parts are supplied with straight axial 
leads. Consult factory for available configurations 
for printed circuit mounting. 

llNC PLATED STEEL 
ALUMINUM OPTIONAL 
.03 STOCK THICKNESS 

1IJ...""" ....... i 
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IAd;;NG". SECTION 4700 

TUBULAR POWER 
WIREWOUND RESISTORS 

4ff;)~ 

FIXED 

TOLERANCE, Standard tolerance for tubular resistors is ±5% 
above 1 ohm and ± 10% below 1 ohm. Tolerance on adjustable. 
tapped, and non-inductive resistors is ± 10%. 

(Fixed only) Core Dimension 
IRC IRC Ratings Length 0.0. 1.0. 

Wattage Type MIL Equi •• V in inches in inches in inches 

4 %A .88 .31 .19 

5 1A 1.00 .31 .19 

12 l%A(A) RW29 11 1.75 .31 .19 

12 lC RW30 11 1.00 .44 .27 

15 l'hC RW31 14 1.50 .44 .27 

20 2C(A) RW32 17 2.00 .44 .27 

25 2D(A) 2.00 .56 .38 

26 3C(A) RW33 26 3.00 .44 .27 

30 2'hD(A) 2.50 .56 .38 

35 3D(A) 3.00 .56 .38 

45 3E(A) 3.00 .75 .50 

50 3V,E(A) 3.50 .75 .50 

50 4D(A) 4.00 .56 .38 

60 4E(A) RW35 55 4.00 .75 .50 

60 5D(A) 5.00 .56 .38 

65 4'hE(A) 4.50 .75 .50 

75 5E(A) 5.00 .75 .50 

80 4H(A) RW36 78 4.00 1.12 .75 

100 6'hE(A) 6.50 .75 .50 

120 6H(A) RW37 113 6.00 1.12 .75 

130 6'/2H(A) 6.50 1.12 .75 

160 8H(A) RW38 159 8.00 1.12 .75 
175 8'hH(A) 8.50 1.12 .75 

225 10'/2H(A) RW47 210 10.50 1.12 .75 

250 12H(A) 12.00 1.12 .75 

Type 1 Type 4A 
A, C, & 0 types only 0, E & H types only 

4i' ~, Hole r #19 B&S . .5~. (.180) 

l~ ~ ('D3~aD") 
-01.311.-

Type 12A (no Lead) 
Type 13A (with Lead) 

A, C, 0 & E types only 

~, 
*E type only-.55 

.44*' • l~td Lgth 

* *E type only-.44 

-.22. Lengths , 
Hole I to 6" SpeCIal ~¥19 B&S Ga 

To Clear ( 035 Ola 1" 

#r~~6t , 
Tapper, ferrule and non·inductive types available, consult TRW. 

TRW INC. 

TAPPED ADJUSTABLE 

(Wattage ratings ale based on 350°(: hot spot at 40ne ambienl 
wit h resistor sLispended in free air without mounting hardwan:.1 

(A) (Fixed only) 
Terminals Minimum Max. Ohms Max. Ohms Max. Ohms Max. Ohms 

SId. Special Ohms* .0025 wire .00175 wire .0014 wire .0008 wire 

12A l',13A 0.10 200 775 - 10K 

13A 1'\ 12A 0.10 530 1,550 - 15K 

13At 1,12A 0.10 2,500 5,600 10K 50K 

12A 1,13A 0.10 900 2,500 - 20K 

12A 1,13A 0.10 2,000 6,300 - 50K 

13At 1,12A 0.10 4,000 10K 16K 80K 

12A 1,4A,13A 0.10 4,500 12K 20K lOOK 

12A 1,13A 0.10 8,000 18K 31K 150K 

12A 1,4A,13A 0.10 6,500 18K 30'i< 150K 

12A 1,4A,13A 0.10 8,250 23.8K 40K 200K 

12A 4A,13A 0.15 1lK 31K 50K 250K 

12A 4A,13A 0.20 13.5K 40K 65K 300K 
12A l,4A,13A 0.20 12K 35K 60K 300K 

12A 4A,13A 0.20 16K 45K 75K 350K 

12A 1,4A,13A 0.25 15.5K 45K 80K 40QK 

12A 4A,13A 0.25 18.5K 53.5K 88K 400K 
12A 4A,13A 0.27 21K 61K lOOK 450K 
4A - 0.30 23K 68.5K 1l0K 525K 

12A 4A,13A 0.36 28.5K 82.5K 140K 600K 
4A - 0.47 38K 112.5K 180K 850K 
4A - 0.56 41.5K 120K 220K 900K 
4A - 0.68 54K 156K 280K 1.15 meg. 
4A - 0.75 57K 167K 300K 1.25 meg. 
4A - 0.91 12K 210K 350K 1.5 meg. 
4A - 1.00 82K 244K 400K 1.75 meg. 

• 6 Watts ** 8 Watts t 12A std. on adjustable type * Except #1 terminal 
(A) Adjustable resistors are shown by adding the letter "A" to the deSignation of 

standard resistors. 

Projection Dimensions 
D 

t) ~ 
IRe Type W Proj. D 

.19 A .54 .120 

C .25 .59 .156 

0 .25 .78 .15 

E .31 .75 .18 
~wr- H .31 .75 .18 

NOTE: D, E & H types are threaded. Type 
A & C are furnished with screw and nut. 
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SECTION 4700 '44uiij,ffi. 
4l'f;1UJ. TUBULAR & FLAT POWER 

WIREWOUND RESISTORS 
TRW·.,NQ. 

o and DO BRACKETS 

Z BRACKET 
STANDARD 

,-----~E· - -
i 
II __ _ 

I ~G -
I L __ = 

~.;;~ "~. ~~, 
o E ~--c~ 

IRC IRC 
Wattage Type 

30 FRW-20 

40 FRW-21 

55 FRW-22 

70 FRW-23 

95 FRW-24 

BRACKET TYPES 
0, DO, E, or H BRACKET 
MOUNTING (Thru;Bolt) 

E and H BRACKETS 

m 
~~ 

C BRACKET 

uTI 

IRe TYPE FRW 

/""0., r-('"\ 

~@r 
r'W, 

MATERIALS: Standard is steel with cadmium or zinc plate. Thru-bolt 
mounting hardware in brass with nickel plate is available at additional 
cost. 

Use With DIMENSIONS 
Bracket Resistor 

Type 0.0. Type K=L+ 

C .44 C 1.00 1.38 .75 .50 .22 .44 .44 1.00 
D .56 0 .44 .75 .87 .62 .14 .62 .22 1.31 

DO .56 0 .69 1.00 .62 .62 .14 .37 .22 .81 
E .75 E 1.13 1.56 .87 .87 .28 .37 .81 
H 1.13 H 1.50 2.06 1.00 1.13 .37 .50 1.06 

ZoO .31 A .59 .50 .31 .17 .23 .27 .47 
Z-1 .56 0 1.25 .56 .31 .17 .31 .30 .62 
Z-2 .75 E 1.44 .62 .37 .17 .34 .36 .68 
Z·3 1.13 H 2.06 .69 .50 .19 .40 .25 .81 
Z-4 .44 C .63 .45 .22 .14 .25 .14 .50 

TOLERANCES 
Standard tolerance for single section, flat power 

wirewound resistors is ±5% above I ohm, and 
± 10% between 1 ohm. 

Standard tolerance on tapped and adjustable FRW 
resistors is ± 10% . 

Wattage rating based on 350°C hot spot at 40°C 
ambient with resistor mounted horizontally on a 
10" x 10" X .040" steel plate in free air using stand
ard mount in!!" brackets. 

DIMENSIONS 

MIL Type and Rating Mounting Core Minimum Max. Ohms Max. Ohms Max. Ohms 

RW20 

RW21 

RW22 

RW23 

RW24 

V Watts Centers Length Ohms 

21 2.00 1.25 0.1 

31 2.75 2.00 0.1 

53 4.25 3.50 0.20 

68 5.50 4.75 0.25 

9) 6.75 6.00 0.35 

The adjustable feature of Tubular Type 
Resistors is also available on Flat Type 
FRWA Resistors. Adjustable FRWA's 
come in four sizes. 

.0025 Wire .00175 Wire .0014 Wire 

2.75K 8K 15K 

6K 18K 35K 

13K 38K 75K 

19K 56K 1l0K 

25K 75K 140K 

ADJUSTABLE FLAT TYPE FRWA 

The general characteristics of Tubular 
Type Resistors also pertain to FRWA 
units. However, the compact design of 
these resistors provides a much higher 

power-space ratio than that of standard 
tubular resistors. Non-magnetic mounting 
brackets extend into the resistor. These 
aid in heat distribution along the entire 
length of the unit and serve as conductors 
to transfer internal heat to the chassis. 
Mounting bracket design prevents the re
istor from rotating and loosening. 

DIMENSIONS 

A B 
IRC IRC Mounting Core Minimum Max. Ohms Max. Ohms Max. Ohms 

Wattage Type Centers Length Ohms .0025 Wire .00175 Wire .0014 Wire 

40 FRWA-21 2.75 2.00 0.1 6K 18K 35K 

55 FRWA-22 4.25 3.50 0.2 13K 38K 75K 

70 FRWA-23 5.50 4.75 0.25 19K 56K 110K 

95 FRWA-24 6.75 6.00 0.35 25K 75K 140K 

*Ad,ustable resistors are shown by adding the letter "AU to the deSignatIOn of standard resistors. 
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iM"iV,ffid SECTION 4700 

HIGH FREQUENCY, f[mDt 
HIGH VOLTAGE RESISTORS ~ --- ~ 

TV P E M V 

TV P E M P 
IRC type MP resistors have a specially designed resistance film 
which provides optimum performance in all characteristics while 
operating at high frequencies. The cross-sectional area of this 
exclusive film is held to less than 0.001" thickness to assure low 
inherent capacity and freedom from skin-effect. 

Terminal ba.nds of colloidal silver are applied to each end of 
the resistor to form a permanent low resistance contact to the 
resistance film. Lug, axial lead or ferrule terminals, when re
quired, are secured to the silver end-bands. A protective coating 
is baked on the entire resistor film. 
Type MP Resistors are used Ilxtensively for applications such 
as broad band RF amplifiers, RF probes, rhombic antenna term
imiting resistors, dummy loads for transmitters and dielectric 
heating equipment, television side-band filters, surge generator 
and other circuits involving high frequency measuring circuits 
and radar pulse equipment. 

For high voltage requirements where high resistance and power are 
needed, IRC Type MV Resistors offer exceptional stability. IRC's 
exclusive composition film type resistance coating is applied in helical 
form on a ceramic tube to provide a conducting path of long, effective 
length. The mechanical spacing of the helical turns gives a uniform 
pitch, and allows uniform voltage gradient throughout the length of 
the resistor. 

MV Resistors are particularly suited for voltmeter multipliers, high 
resistance standards, bleeders, grid leaks, voltage dividers, TV high 
voltage circuits, cathode ray tube circuits. Also, protective equipment 
for high voltage circuits, photoelectric cell applications, high range 
bridge circuits, ionization chambers and similar electronic applications. 

HIGH OHMIC-TYPE MVX 

Type MVX meets the requirements for a small, high
range resistor with axial leads. It can be mounted 
through a hole in a panel or terminal board of insulating 
material without terminal interference. Construcrion 
corresponds to that of other MV types except for the 
terminal and method of terminal attachment. 

TERMINALS. MVX Resistors can be furmsned with or 
without end caps and axial leads. When furnished with

out leads, contact must be made to .25-inch silvered 
ends by pressure clips, since they cannot be soldered. 

TOLERANCE. Standard tolerance for MVX Resistors is 
±20%. ±5% and ±10% are available as shown in 

the table at right,. at extra cost. 

Type 

MVX-1/2 
MVX-J 
MVX-1V2 
MVX-2 

MVX·3 

Power - Peak 
Rating Voltage 

In Watts Rating 

.5 1,000 

1 3,500 

1.5 7,500 
2 10,000 

3 15,000 

MINIMUM 
AVAILABLE MAXIMUM 

RESISTANCE AVAILABLE RESISTANCE 

IO·{;O% ±5% Tol. ±10% Tol. ±20% Tol. 
Tolerance In Megs In Megs In Megs 

1K 200 1,000 4,000 

2.5K 350 2,500. 8,000 

5K 700 5,000 16,000 

10K 1,000 10,000 20,000 

10K 1,000 12,500 30,000 
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SECTION 4700 '4§.;iijtlffid 
HIGH FREQUENC~ 4ff;1~ HIGH VOLTAGE RESISTORS 

SPECIFICATIONS 
WITH LUG TERMINALS OR COLLOIDAL SILVER TERMINALS 

MP MV 
power Peak Peak 

Ratingt .Voltage Voltage 
Terminal (W@ Rating" Rating" 

Type Type \ 25°C) (Volts) (KV) 

MPC/MVC·I :j:o, 1 500 3.5 
MPC/MVC·2 t** 2 750 7.5 
MPC/MVC·3 t"'* 3 1,400 15.0 
MPC/MVC·5 :j:** 5 2,600 30.0 
MPX/MVX·I Axial Leads 1 500 3.5 
MPX/MVX·2 Axial Leads 2 750 10.0 
MPX/MVX·3 Axial Leads 3 1,250 15.0 
MPH/MVH·2 :j: 4 1,000 15.0 
MPH/MVH·4 :j: 6 1,750 25.0 
MPF/MVF 12.13 2 500 5.0 
MPG/MVG 12,13.15.16,17 4 500 5.0 
MPJ/MVJ 12,13,15,16, 17 5 1,000 10.0 
MPB/MVB 15 7.5 1,200 12.0 
MPD/MVD 15 10 1.500 15.0 
MPK/MVK 15, 16, 17 10 2,000 20.0 
MPP/MVP 12, 13, 15, 16, 17 10 1,750 15.0 
MPA/MVA 15. 16, 17 20 2,750 25.0 
MPZ/MVZ 15,16,17 20 2,750 25.0 
MPE/MVE 15, 16, 17 25 3,800 40.0 
MPO/MVO 15. 16, 17 30 4,750 50.0 
MPQ/MVQ 15. 17 50 4,750 50.0 
MPR/MVR 15,17 90 8.500 100.0 

MVM·5 :j: 5 - 30.0 

MVM·6 :j: 6 - 30.0 

:j: Solder lug or screw mounted. _ 
" Rated continuous working voltage determined by E = v PR 

E should not exceed value listed in column above 
"" Also available with axial leads. 

t Derated to 0 at 105°C 

MVMinimum MV 
Available Maximum 

Resistance Available MP ReSistance 

orJ:~o% Resist· 
±5% ance Min. Max. 

olerance Tolerance (Megs) in Ohms in Megs 

2.5K 10K 10.000 20 30 

5K 25K 20.000 35 70 
10K lOOK 40,000 50 130 

20K 200K 75,000 100 250 
20 25 

See page 2391 30 100 For Ranges 
50 150 

20K 150K 60,000 30 50 

50K 400K 100,000 50 100 

2.5K 25K 15,000 20 50 
10K lOOK 25,000 20 20 
20K 200K 50,000 35 50 
50K 400K 100,000 20 30 
lOOK 700K 100,000 25 40 
40K 300K 100,000 70 100 
50K 400K 100,000 35 70 
200K 1.0meg 100,000 35 75 
200K 1.0meg 100,000 35 70 
300K 1.5meg 100,000 40 100 
400K 2.0meg 100,000 50 125 
500K 3.5meg 100.000 30 65 
1meg 7.0meg 100.000 60 130 

Std. Tol.±2% 
100 Meg. to 1500 Meg. - -

Std. Tol. ±2% 
100 Meg. to 1500 Meg. - -

E = Max. cont.nuous voltage 
P = Power in watts 
R = Resistance in ohms 

Body 
Length 

1.00+.03 
1.75+.03 
3.00+.03 
5.5 +.06 
1.00+.03 
2.00+.03 
3.00+.06 
2.5 +.06 
4.00+.06 
1.75+.03 
2.00+.03 
3.00+.03 
3.11+.03 
3.80+.03 
5.00+.03 
4.5 +.06 
6.5 +.06 
6.12+.06 
8.31+.06 
10.5+.06 
10.5+.12 
18.5+.12 

5.5 ±.06 

6.0 ±.06 

1/ 12 TERMINAL 

Dimensions in Inches 

Resistor 
Body 

Diameter 

.31+.03 

.31+.03 

.31+.03 

.31+.03 

.25+.03 

.25+.03 

.25+.03 

.56+.03 

.56+.03 

.31+.03 

.56+.03 

.56+.03 

1.00+.03 
1.00+.03 
.56+.03 
.75+.03 

1.12+.03 

1.12±.03 
1.12+.03 
1.12+.03 
2.00+.05 
2.00+.05 

.31±.03 

.31±.03 

Width of 
Ceramic Silver 
Inside Bands 

Diameter #15 Term. 

Thd. #6·32 -

Thd. #6·32 -

Thd. #6·32 -
Thd. #6·32 -

- -

- -

- -

Thd. #6.32 -
Thd. #6·32 -

.19+.03 .38+.03 

.38+.03 .56+.06 

.38+.03 .56+.06 

.75±.03 .56+.06 

.75+.03 .56+.06 

.38+.03 .56+.06 

.50+.03 .56+.06 
.75+.03 .56+.06 
.75±.03 .56+.06 
.75±.03 .56+.06 
.75+.03 .56+.06 

1.56+.03 .88+.06 
1.56+.03 . .88+.06 

Thd. #6·32 -

Thd. #6·32 -
These resistors are also 
available as ferrules in 
some sizes. Consult TRW. 

# 2 AND #6 TERMINALS 

6~~'-DI 
f.E=! 

-A-----~..., 

# 5, 7 AND 8 TERMINALS 

~'C--"""E 

I 
D 

J J44 DI~ :~~33 f" 
-1 .22 

# 13 TERMINAL 

2392 

# 15 TERMINAL 

fB # 16 TERMINAL 

. I 
7-

--r 
.56 ±.03 

.144 DIA. HOLE'---tL--...L 

# 17 TERMINAL 
1 

.144 DIA. HOLE 1.75±.12 

19 GAGE (.036") J 
TINNED COPPER WIRE _. 

SOLDER LUG TERMINAL 

# 6·32 PHILLIPS HEAD SCREW 

IRC BOONE DIVISION OF TRW INC .• P.O BOX 393 • BOONE, N.C. 28607 • (704) 264-8861 • TWX 510-936-3241 
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RESISTANCE STRIPS & 
CONCENTRIC DISC RESISTORS 

([tl1~ 

CONCENTRIC DISC RESISTORS 
RESISTANCE ELEMENTS 

Concentric Disc Resistors are die stamped from resistance 
strip. Inner and outer rings of colloidal silver are applied 
to provide contact with coaxial line fixtures. Mechanical 
pressure type contacts must be used rather than soldered 
connections. 

RESISTANCE VALUES AND TOLERANCES 

Standard resistance values available are 5 ohms to 100,000 
ohms. Standard tolerance is ±20% with ±10% available on 
special order. For other resistance values or tolerances contact 
TRW, Boone, N.C. 

DIMENSIONS 

STANDARD DISCS* 

Dimensions in Inches 
Disc Types A B C D T**(±."5) 

ORT .25 .22 .12 .076 .027 
ORU .28 .22 .12 .076 .027 
ORX .38 .28 .12 .076 .027 
ORB .50 .38 .12 .076 .027 
ORO .63 .44 .19 .076 .027 
DRF .75 .50 .25 .076 .027 
ORJ 1.00 .75 .25 .076 .027 
ORN 1.50 1.25 .25 .076 .027 

* SpecIal sIZes available upon request. 
S,zes include standard dimensions for colloidal silver contact rings. 

** Other thicknesses available on special order. 

CHARACTERISTICS 

Power Rating 
Power Ratln, In Watts Power Ralln, in Watts 

Type at 25·C ambient at 40·C ambient 

ORT 0.06 0.03 
ORU 0.07 0.03 
DRX 0.10 0.05 
ORB 0.12 0.06 
ORO 0.14 0.08 
ORF 0.16 0.09 
ORJ 0.45 0.25 
ORN 1.30 0.70 

Discs should not be operated at a maximum surface temper
ature exceeding 80°C. 

• Maximum rated voltage is 500 volts per inch of current path, 
but not to exceed power ratings shown above. 

RESISTANCE PER SQUARE 
While Concentric Disc Resistors should not be ordered in 

terms of ohms! square it may be desirable for other purposes, 
to determine this value. Following is the formula: 

resistance! square = (2.73 J (total resistance J 
10glO!!. 

c 
Where Band C are as shown in the figure under DIMEN

SIONS above. 

HOW TO ORDER 
Standard ConcentriF Disc Resistors should be ordered by the 

disc type, total resistance between silver terminals and resistance 
tolerance. Special concentric discs should give all dimensions 
indicated above, total resistance between silver terminals and 
resistance tolerance. 

RESISTANCE STRIPS 
DIMENSIONS AND TYPES 

I R C Standard Resistance Strips are available in two types as 
shown in the fi~e and table below. 

>---12----------. 
w~_ 

"4 ~ -1 ~ 
.Z5 ,Z5 
e------12-------o; ------.l. 

L I ilrIJnf.fl"'Y"I"W, "I L C l"~~_, Z .,'ut",,-.-
I w I I 

DIMENSIONS IN INCHES 
Note: a and b areas are silver terminations 

TYPE 1 

Lenph Between Total Thickness 
Terminals ±.O6 Strip Width (W) ±.03 (±.OO5) 

12 0.88 .027 
12 1.19 .027 
12 1.38 .027 
12 1.50 .027 
12 1.75 .027 
12 2.75 .027 

TYPE 2 

Width W ±.O6 L ±.O3 C ±.O3 Thickness (±.OO5) 

12 .38 0.88 .027 
12 .69 1.19 .027 
12 .88 1.38 .027 
12 1.00 1.50 .027 
12 1.25 1.75 .027 
12 2.25 2.75 .027 

Special lengths, widths, and thicknesses are available. Consult 
TRW, P.O. Box 393, Boone, N.C. 28607. 

TOLERANCE 
Standard tolerance is ±20%. Special Tolerances of ± 15 % 

and ±10% are available on special order. 

RESISTANCE VALUES 
19 ohms!square to 1.0 megohm!square. 

COATING 
I R C resistance strips consist of a high grade paper base 

phenolic laminate with I R C resistance material permanently 
bonded. They can be supplied with a low resistance colloidal 
silver contact coating over any portion of the surface where 
a low resistance positive contact is desired. Mechanical pressure 
type contacts must be used rather than soldered connections. 

IRe BOONE DIVISION OF TRW INC .• P.O. BOX 393 • BOONE, N.C. 28607 • (704) 264-8861 • TWX 510-936-3241 
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RESISTORS • RATIO SETS • DECADES • NETWORKS 

PRIMARY STANDARD RESISTANCE OVENS PRO·10G 

The Model PRO-106 is a Primary Standard Re
sistance Oven comprising a multivalued, temper
ature regulated set of extremely precise and 
stable resistance standards_ The model is suit
able for use as a central primary standard resist

ance facility for the test and calibration of all secondary standards and for the 
calibration of non-temperature-regulated primary standards. 
Model PRO·l06 contains resistors in decade steps from 10 ohms to I megohm_ 
Model PRO-l06L contains resistors in decade steps from _DOl ohms to 10 ohms_ 

DECADE TRANSFER RESISTANCE SERIES, DTR SERIES 

The Decade Transfer Resistance Series is the newest addition to the julie 
line of high accuracy, high stability resistor networks. It consists of eleven 
resistors connected in such a way that absolute ratios of 1:1, 1:9 and 1:10 
can be obtained by merely plugging in a set of connecting bars. Its use ex
tends from checking resistance standards by a bootstrapping technique, to 
volt-box and sensing resistors. 

Accessories 
TS·l0 bars to place ten resistors in parallel 
TS-l0/9 bars to place nine resistors in parallel 
TS-l bars to place nine resistors in three sets of three parallel resistors 
The DTR series is also available for rack mounting_ 

KV VOLTAGE DIVIDER KV SERIES 

The Model KV Voltage Divider Series is a compact, 
accurate' and highly stable, high voltage resistance 
set hermetically sealed in an oil reservoir to provide 
reduction in transient current-temperature effects. 
Its carefully engineered internal construction and 

its high voltage terminal mounted on a specially designed ceramic standoff 
insulator minimizes leakage and corona. 

Ranges available: 
KV-l0 10,OOOY: lOV : IV 
KV·25 25,OOOY: lOV : IV 
KV·50 50,OOOV: IOV : IV 
HV-85 85,OOOV: lOV : IV 
HV·l00 100,OOOV : 10V : IV 
(Other ranges and taps 
available on special request) 

Stability: .0015%/year 
Power Coefficient: .0001 % per watt 

Temperature Coefficient: .00005%/'C 
Resistance: 1000 ohms/volt 

Accuracy: .01 %; ±.05% 
above 50KV 

SYNCHRO/RESOLVER BRIDGES 0.002% 
These instruments permit checking synchro transmitters, receivers, differential 
transformers or 4-wire induction resolvers for electrical error every 5' or every 
,00 of angular rotation to very high accuracy. 

Accuracy:, ± 0.002% (4 seconds of arc) 
Frequency: 800 cps standard 

2 KHz and 10 KHz on request 
Harmonic distortion: zero 

RATIO AND VOLT BOX SETS 0.001 % 
Precision DV-series volt-box sets permit the extension of potentiometer ranges 
without compromise of accuracy. Use uniquely, stable Julie primary standard 
reSistors in a compact configuration. NBS-Certifiable. 

Other ranges available on request. See 
also Julie resistor networks page in 
this catalog - Type BMR, BDR, DMR. 

Accuracy: 0.001 % 
Source loading: 1000 ohms/volt 

Temp caeff: less than 1.5 ppm/'C 

RESISTANCE, CONDUCTANCE AND RATIO STANDARDS 
The ReS-105/7 is a primary standard for resistance, conductance and ratio. It 
is made up of 10 Type NB-I standard resistors which may be connected in series, 
parallel, and series-parallel for complete flexibility of resistance and conductance 
synthesis. The elimination of leakage and interconnection uncertainties makes 
the RCS-I05/7 a virtually error-free transfer standard. NBS-Certifiable. 

ReS·l05/7 
0.00001 % (Ratio) 0.0015% (Re./cand) 

ALL MODELS: Accuracy: ratio 0.00001 %, transfer 0.2 ppm per decade, resistance 
or conductance 0.0015%; Stability: 0.0005% absolute per year; Temp coeff: 5.0 
ppm/oC abs, 1.5 ppm/'C rei. 

Other resistance and conductance standards include the MRS-I06 which is a plug
in multiple resistance standard containing 5 NB-I resistors in oil-filled, her
metically-sealed enclosure. 

See also types DMR, BMR, BDR 

OVENIZED RESISTANCE, CONDUCTANCE AND 
RATIO STANDARDS 
Temperature coefficient .05 PPM/oC. Model RCO-I05/7 differs from the ReS-
105/7 in that a temperature controlled environment encloses the various 
resistors so that resistance changes due to temperature variation are kept to 
.05 PPM/oC from 15°C to 25°C. 

2394 See YELLOW SECTION for Local Offices, Phones eem/1969 



RESISTORS • RATIO SETS • DECADES • NETWORKS 

NB·1 RESISTORS AND 
RESISTANCE RATlOS
Absolute Accuracy: 0.0015%; 
Ratio Accuracy: 0.0005% 
NBS Certifiable 

These ultra-stable, oil-immersed, primary standard resistors 
and ratio sets provide unequalled absolute accuracy and 
stability. This exceptional performance is attained through 
the application of special manufacturing techniques to a 
unique design- that makes possible efficient large-scale 
production of resistors to primary-standard accuracy and 
stability. 

SPECIFICATIONS 
Resistors 

Range: 0.1 ohm-10 megohms 
Accuracy: 0.0015% 1K-1 Meg 
Stability: 0.0015%/year 

Temp. Coell.: 5 ppm/oC 
(2.5 ppm/oC 
available) 

Self·heating: 10 ppm/watt 

Voltage: 200V between term. 

Ratios 
up to 10':1 
0.0005% (near 1:1) 
0.0005%/year 
2 ppm/oC 
(0.5 ppm;oC 
available) 
Depends on indio 
vidual coeff. 
200V across set 

Individual resistors are made with accuracies up to 0.0015%, 
while ratio accuracy is as high as 0.0005%. Special design 
techniques minimize temperature coefficients, and the ef· 
fects of power dissipation as well as electrically and ther· 
mally induced transients_ Differential expansion and winding 
strains are compensated. 
Up to 3 resistors may be provided in a single can. Low ohmic 
values are available as 4-terminal resistors. 

Thermal Transients: Less than 0.0005% at 
rated current 

* Covered by U.S. and Canadian patents. 

RESISTANCE - STANDARD SETS 
DECADE - BINARY - BINARY·DECIMAL - 0.0015% Accuracy 
These exceptionally-economical, compact and accurate resistance sets consist of appropriately 
proportioned groups of NB-1 Primary Standard Resistors, oil·immersed in hermetically-sealed 
steel cases for maximum shielding and minimum thermal effects. Very wide ranges of resistance 
and ratio values may be synthesized by appropriate interconnection of terminals On the top of 
the case. 
DMR models contain 12 identical resistors; ~DR models contain 21 resistors with values pro· 
portioned 1, 2, 2, 4 by decades; BMR models contain 17 resistors in a binary-coded sequence 
for digital-analog conversion (BMR·104S contains two identical sets of 13). In most cases, 
absolute accuracy of 0.0015%, ratio accuracy of five parts per million, are standard. 

OPERATIONAL AMPLIFIER SUMMING 
NETWORKS 

0.005% 
Accuracy 
from -55°C to +85°C SUM 

Precision high-stability input and/or feedback net
works, whose components share a common design· 
fabrication-stabilization-test sequence, as well as a 
common housing medium, offering maximum practical 
uniformity of characteristics under wide ambient 
temperature swings. 

DlGITAL/ ANALOG 
CONVERTER 
NETWORKS 

0.0015% Accuracy 
For high-speed, high accuracy conversion under 
stringent environmental conditions. Two to 36 re
sistors per network, hermetically sealed in metal 
case for full performance in military environments. 
Variations for specific networks, any desired code, 
readily available 

Power: Allow for temp. rise 
of 10°C/watt 

Construction: Hermetically sealed in oil in metal case 

MIL·ENVIRONMENT RESISTOR 
NETWORKS 

0.0015% 
Accuracy MTR 

High precision, maintained over the entire Military 
temperature range by matching coefficients. Special 
trimming to non·standard temperature and/or power 
levels, and extremely low and/or matched phase 
shift, readily provided. 

CONTACT HOME OFFICE FOR SPECIAL DESIGNS OR OTHER REQUIREMENTS 
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COMPACT OIL·FILLED PRECISION RESISTORS 

TYPE CH 

TYPE CH·T4 

Absolute Accuracy from 0.002% • Ratio Accuracy from 0.0015% 

An outgrowth of the proprietary techniques established by JRL in developing the 
now.widely·known NB·1 Primary Standard ReSistor, .these economical, compact, 
oil·filled, hermetically·sealed units make it possible for the first time to in· 
corporate standards·laboratory accuracy and stability into commercial and mili· 
tarized equipment intended for operation over extremes of environmental stress. 
Operating reliably over the ambient temperature range from -45°C to +85°C, 
essentially immune to aging, drift, or deterioration from influences such as 
humidity, salt spray, fungus, or dust, CH resistors bring a new degree of freedom, 
with economy, to today's critical equipment designs. The CH·T4 further in· 
corporates four·terminal construction, permitting use of extremely low resistance 
values with complete elimination of lead resistance uncertainties. Low·reactance 
type HCH also available, for carrier·frequency or high·speed pulse applications. 

AXIAL·LEAD, COMPACT ENCAPSULATED 
PRECISION RESISTORS 

Accuracy: from 0.0025%, Absolute 
from 0.002%, Ratio 

TYPE R·T4 

Unique basic design, special manufacturing techniques, make possible the ef· 
fieient, large·scale production of these encapsulated resistors with reliabilty 
and uniformity previously attained only by individual sele.ction and calibration. 
Their high accuracy and stability, wide range, .Iow cost, enable significant im· 
provement in equipment reliability and performance, plus savings in size, weight, 
complexity, man·hours, and material. Special characteristics are. readily provided 
-low or matched reactance, arbitrary or matched coefficients, intermediate 
accuracies of 0.05% and better. Four terminal Type R·T4 prOVides extremely lOW 
resistance values, eliminates lead resistance uncertainties. 

TOp·HAT ENCAPSULATED PRECISIOIN RESISTORS, 
FOR PRINTED CIRCUIT BOARDS 

Julie Type RSresistors offer still another configuration in which the high 
accuracy, high stability, and broad range of values of JRL encapsulated 
premium resistors are made available for efficient economical incorpor· 
ation into your equipment designs. Ratings are the same as listed for 
Type XG above, with a range from 1 ohm to 750K ohms, and a '/4 watt 
power rating, packaged in the familiar top hat form shown above. With 
a diameter of '%," and a '/2" length. 

RADlAL·LEAD, ENCAPSULATED PRECISION RESISTORS 

Mass·produced radial·lead en· 
capsulated resistors, offering 
a reliability and uniformity 
heretofore available only in in· 
dividually selected and cali· 
brated units. Material control 
and processing methods mini· 

Accuracies from 
0.0025% Absolute, 
0.002% RatiO ~, 

TYPE 
. XG·T4 

TYP,E 
XG 

mize aging, drift, and environmental influences such as humidity, salt spray, 
shock, and vibration. Their unusual reliability in MIL environments particularly 
recommends these resistors for use in critical military equipment. High accuracy 
and stability, wide range, and low cost, are standard; special characteristics -
low or matched reactance, arbitrary or matched coefficients, intermediate ac· 
curacies, are readily provided. 4·terminal (XG·T4) units offer very low resistances, 
without lead resistance uncertainties. 

LOW REACTANCE ENCAPSULATED PRECISION RESISTORS 

Accuracies: from 0.0025%, Absolute 
from 0.002%, Ratio TYPE H 

Type H resistors feature a unique low·reactance construction, markedly superior 
to conventional "Ayrton·Perry" deSigns. It facilitates extremely tight control of 
both the inherent inductance and shunt capacitance, as well as the internal 
geometry of the reSistor, so that quadrature·error specifications of ±0.01 % 
can easily be met without resorting to trimming adjustments. Minimum phase 
shift, or matched phase shift, applications at carrier frequencies, and high·speed 
pulse applications, are particular provinces of the Type H. 

RADIAL LUG ENCAPSULATED PRECISION RESISTORS 

EQuivalent to MIL resistor sizes RB 16, 
17, 18 and 19 (per MIL·R·93). Julie Type 
L encapsulated resistors feature radial 
lug construction, and uniquely·high per· 
formance standards under military en· 
vironmental conditions. Humidity, salt 
spray, shock, vibration, aging, drift, and 
other influences are drastically mini· 
mized by JRL processing and manufactur· 

Absolute Accuracy from 0.0025% 
RatiO Accuracy from 0.002% 

TYPE L 
ing techniques. The unusual reliability exhibited by Type L resistors over the 
ambient temperature range from -45°C to +85°C makes them particularly 
well·suited for use in military equipment, and their low cost makes it practical 
to undertake new orders of preCision in quantity·production of instrumentation 
and equipment for rigorous field use. 
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PREMIUM RESISTORS • RESISTOR NETWORKS 

MINIATURE (LOW·PROFILE) OIL FILLED 
PRECISION RESISTORS FOR ~ _)1i'P 
PRINTED CIRCUITS1.r' .••.• ;··· .. ~.'., 
Absolute Accuracy from 0.002% 1, 
stability per Year from 0.0015% TYPE PC 

Developed specifically for printed circuit applications, the Type PC network 
lepresents another advancement in the state-of-the-art of precision resistance 
manufacture. These economical, miniature oil-filled, hermeticallY'sealed units, 
intended for direct manual or automatic insertion into standard-grid terminal 
arrangements on printed-circuit boards. are an ideal means of incorporating 
standards-laboratory accuracy into commercial and militarized equipment using 
plug·in, modular construction, and intended for operation over extremes of en· 
vironmental stress. 

The materials and manufacturing processes used ensure a unit essentially immune 
to aging, drift, and environmental deterioration. The metal shell of the PC permits 
mounting On an appropriate heat sink. thus increasing its power-dissipating 
ability, decreasing its thermal time constant, and yielding a self-heating co
efficient as low as 0.0025% per watt. Its performance o"er the Military tempera
ture range. and its freedom from the effects of humidity, altitude, salt-spray, 
fungus, dust, as well as its resistance to shock and vibration, recommend it for 
the toughest military assignments. Sealed-in-glass terminals provide connection 
to 4-terminal or two 2-terminal resistors, and to the case (which may thus be 
grounded, guarded or floated). Low reactance type HPC also available, for low 
and/or matched phase shift applications, and high-speed pulse use. 

RC INTEGRATING NETWORKS 
0.01 % Accuracy 

j 

til 
JRL fabrication processes, in effect, permit utilizing all of 
the stability and accuracy performance advantages of Julie 
resistors so as to produce RC products having higher inherent 
preCision and reliability than can be obtained with the 
finest capacitors. 

A selected. aged, trimmed capacitor is measured for accept
ably-low temperature retrace, voltage retrace, leakage and 
dielectric absorption; appropriate resistors are then wound, 
trimmed, and stabilized so as to produce an essentially equal 
and opposite temperature coefficient, and the exact RC 

product required. No trimming adjustments whatsoever are required in use, 
to achieve specified performance. (If the customer wishes to specify a trimming 
rheostat, for setting the RC product after assembly, allowance can be made in 
the network resistance, to accommodate that facility.) 

PRECISION HIGH CURRENT SHUNTS MODEL CS·l06 
Three configurations of precision compact 
high current shunts are offered in values 
of .001 to 1.0 ohms and cover a range from 
o to 50 amps. When used in conjunction 
with nanovolt potentiometer PVP-100lJ and 
Direct Reading ratio set DRRS-108, these 
shunts permit up to .0025% DC measure
ments at 10 amps. The temperature coeffi
cient is 5ppm and power coefficients are in 
the range of .05 ppm to 5 ppm/watt. 

GROUp·ENCAPSULATED PRECISION RESISTORS 
RADIAL·LEAD OR RADIAL·LUG TERMINALS 

Absolute Accuracy from 0.002% .., 
I I 
, \ 

I TYPE GL 

The proprietary construction techniques responsible for the uniquely-accurate 
JRL Wire-wound resistor lend themselves equally well to the production of group
encapsulated units. The Type GL offers distinct advantages in applications that 
demand not only a high absolute accuracy in resistance or resistance-ratio values, 
but also a high degree of uniformity in long-term performance under varying en
vironmental conditions. Simultaneously manufactured and processed, the indi
vidual resistors exhibit a high degree of intrinsic uniformity; simultaneously 
encapsulated in a common medium, their uniformity is perpetuated throughout 
the encapsulation curing, and conditioning processes, and persists during instal
lation and extended operation in the end eqUipment, since all environmental in
fluences are experienced to the same degrees, under identical conditions. In 
most instances, the accuracy and stability of these combinations eliminate the 
need for "trimming" potentiometers, with app'eciable savings in total material 
cost, labor cost, size, and complexity, besides a significant improvement in re
liability and equipment performance. The Type GL is available in radial-lug and 
radial-wire-Iead configurations, as well as in low-reactance (Type HGL) form for 
carrier-frequency or h.igh-speed-pulse applications. 

PLUG·IN STANDARD RESISTORS 

A complete line of precision encapsulated standard 
resistors with banana plug termination on "14" 
centers is available at values from one ohm t) 2 
megohms. 

Encapsulated in high temperature epoxy. Designed 
for use as standards, bridge resistors and as very 
accurate and very stable components for high pre

cision test and measurement instruments and production equipment. 

The units are designed to fit any standard insulated double connector having 
binding posts at 3/4" spacing between center lines. Overall dimensions are 
FY1'6"h x 1~6"w x 2Y3i'd. The resistor housing measures 3X2"h x 1;{6"w x 2~2"d. 

See Type L for performance specifications, 

* SEE ALSO 2900 SECTION FOR JULIE INSTRUMENTS, VOLTBOXES, RATIO SETS. 

CONTACT HOME OFFICE FOR SPECIAL DESIGNS OR OTHER REQUIREMENTS 

eem /1969 



2398 

PRECISION WIREWOUND RESISTORS 
TO 0.001% 

ECONISTORS Low Cost, Immediate Shipment From Stock 

NOW: Econistors-standard values, IN STOCK on both .025%, .01% and .005% at all standard values, :t:3 
coasts! Econistors are very low cost epoxy encapsulated PPM T.C. Qualified to M IL-R-93D (RB55). Low Reactance. 
precision wirewounds. In-stock tolerances of :t:.1%, 

8El6 ECONISTORS - PRICES* - STANDARD VALUES 
Exact ±T% Tolerance ±02S% Tolerance :±-Ol% Tolerance :::!-OO.5% Tolerance 

Resistance 
Valve In Ohms 1-9 pes 10-49 pes 50-99 pes 1_9pc$ 10-49 pes SO-99 pes 1-9 pu 10-49pcs SO-99 pes 1-9 pes 10-49 pes SO-99 pcs 

10 
20 

$1.10 $1.00 $ .90 $1.25 $1.1.5 $1.05 $1.70 $1.60 $1.50 $4.40 $3.50 $2.60 
50 

100 
2SO 
SOO 

1 , 

1.5 K 
.9S .85 .70 1.10 1.05 

2' 
.9S 1.4.5 1.35 1.25 3.95 2.99 2.05 

2.5 K 

S' 
10 , 
20 K 

'" 1.00 .90 .75 1.15 1.10 1.00 1.50 1.40 1.30 3.95 2.99 2.05 
40K 
SO, 1.00 .90 .80 1.15 1.10 1.00 1.55 1.45 1.35 3.95 2.99 2.05 

TOO K 1.10 1.00 .90 1.25 1.20 1.15 1.70 1.60 1.45 4.15 3.25 2.35 
180 K 

1.2.5 1.20 200 K 1.10 1.60 1..55 1.45 1.95 1.85 1.69 4.40 3.SO 2.65 

2SO , 1.40 1.35 1.25 1.75 1.70 1.60 2.10 2.00 1.84 4.55 3,65 2.80 
SOOK 1.90 1.80 1.70 2.30 2.20 2.05 2.70 2.60 2.40 5.15 4.25 3.35 
1 Meg. 3.40 3.05 2.75 3.60 3.25 3.00 3.80 3.65 3.20 5.95 5.05 4.15 

·PER RESISTOR; EXACT VALUE; F.O.B. MT. VERNON, N. Y., DOMESTIC NON·STANDARD VALUES, Available in all tolerances from 1 ohm to l.l Megohm, two week delivery. Write for Bulletin 811. 

AND check GR for "H I-REL", Hermetic-sealed axial or 
radial leads and printed circuit types. "NANISTORS", 
Ultra High-Speed resistors. "C!JRRISTORS", Precision 

FOR ANY WW RESISTOR NEED - CHECK GR FIRST! 

Current Sensing resistors. GR resistors are used on 
Apollo, F-111, Subroc, Lunar Orbiter, LEM, Titan, 
Poseidon, Polaris, etc. 

NETWORKS - NETWORKS
NETWORKS - NETWORKS! 

GR manufactures virtually every kind of resistive net
work you are I ikely to need: Ladders, Voltage Reference, 
RIC, DIA, Summing, A/D, Power Supply Reference, 
Twin-T Filters, Cold Junction Compensation, Phase 
Shift, etc., etc. The. best performance, the best delivery 
result from our "state of the art" measurement capa
bility. Thinking networks? Think GR. 

OMNILADDER I Universal Miniature 
Ladder Networks - FROM STOCK! 

GR breaks through with the only universal 8 to 16 bit 
ladder network with external switch compensation 
available from stock. Here's Omniladder I. Type: Mini
ature encapsulated, plug-in. Accuracy: 1/2 Least Sig
nificant Bit. R Values: 5K or 25K ohms. Input: to 30 
volts. Response Time: 100 ns. Op. Temp. Range: -55°C 
+ 125°C (Mil. version). Dimensions: 1" x 1.40" x 0.2". 
Price: $15 to $110 depending upon no. bits, quantity, 
etc. 

GR NETWORKS! 

U.S.A.; 500 NUBER AVENUE. MT. VERNON, NEW YORK (2 t 2) 
EUROPE: 39 RUE ROTHSCHILD. GENEVA. SWITZERLAND (022) 

',ee YELLOW SECTION for Local Offices, Phones eem 11969 
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I-JN;M'! KE LV·I N PRECISION WIRE-WOUND RESISTORS 
t I<~ POWER RESISTORS & REED RELAYS 
1 r Kel~in is a pioneer in the field of very high stability, .clo~e tolerance, precision wir~-wou~d resistors. 

NM', ... Resistors shown represent only part of the broad Kelvin Ime. Complete catalog data IS available on request. 

Typical HRL" Resistor 

MIL·R·39005 
TEST MAXIMUM 

Short Time Overload ' .01% 

Temperature Cycling 

Moisture Resistance 

O,,~lectric Strength 01 

Terminal Strength ' .05 

, 01 

Vibration ,_ 01 

Test Results 

"HRl" SERIES 
"Y[R~G[ MAXIMUM 

0012% 0080% 

0072 0192 

0010 0013 

0001 0004 

0008 0010 

0007 0020 

HIGH 
RELIABILITY 
"HRL" SERIES 
Kelvin's "HRL" Series Resistors were 
designed to achieve a failure rate 
of ,005%/1000 hours. at a 90% con
fidence level. All data is based on 
life tests conducted at full rated 
power at 125' C for a minimum of 
1500 hours. No "acceleration fac
tors" are used. Present failure rates 
are .006% ,'1000 hours at a 60% 
confi denee level 

I KELVIN WmAGE RESISTANCE 01A. LENGTH':-~AX1Mu~TL~;~-iM~l~~~~-~~~~~:~-O~ 
I HR7.:~-~·-~08 MA;~:UM~·~~/t __ -.;:;~- ~ ~~. ~ ._... '-'r'---' .-.-~ 
..... HRL .125 : 5DK .. 250 .295. I~O V , #22 I 38101 12 r 1 

)00 j~O V 1122 I 38101 7 
343 l'lOV 

500 lJOV 

500 3QOV 

750 300 V 

150 300 V 

au 30(' V 

V 

t ' 010 Tolerance 

SUB-MINIATURE TYPES 
AXIAL LEAD 

,20 
#20 

"0 
38101·4811 

09 

COMBINATION AXIAL-RADIAL LEAD 

PRINTED CIRCUIT TYPES 

High Density Packaging 

?5Q 2 Meg 

I Meg 

140~J 27~J.~~.·. 100 "20 
140 ~~1' 270':-)' 2;,0 t--1~OO---t~'-'0i--::12C:-5-1 

Standard Printed Circuit 

HIGH STABILITY SERIES 
AXIAL LEAD 

1-

'22 
'22 
12 

'20 
'20 
'20 
'10 
'20 
'20 

10 
"20 

20 

RBR·56 

RBR·55 

RBR54 

R BR ~3 

RBR·.52 

'WATTAGE RATINGS: 
Based on a maximum 
ambient temperature of 
125"C, derated to zero 
watts at 1"145"C. 

"RESISTANCE MAX.: 
Contact factory for 
availability of values 
above maximums 
shown; TOLERANCES: 
1 % through 005% 
available on most types 
and resistance values; 

TEMPERATURE COEFFI
CIENT: .'.:20 ppm/ C 
standard. 

-1';-

I-IIi====== 
'WATTAGE RATINGS: 

Based on a maximum 
ambient temperature of 
125°C, derated to zero 
watts at -I 145"C. 

"RESISTANCE MAX.: 
Contact factory for 
availability of values 
above maximums 
shown; TOLERANCES: 
1 % through .005% 
available on most types 
and resistance values. 

.,r====== 

LONG TERM STABIL
ITY; .003% resistance 
cha nge pe r yea r maxi
mum under conditions 
involving normal equip
ment a nd room temp
erature variations. En
gineering report E-OOl 
available on request. 

'WATTAGE RATINGS: 
Based on a maximum 
ambient temperature of 
125"C, derated to zero 
watts at +145"C. 

"RESISTANCE MAX.: 
Contact factory for 
availability of values 
above maximums 
shown; TOLERANCES: 
1 % through 005% 
available on most types 
and resistance values; 

TEMPERATURE COEFFI
CIENT: ., 20 ppm/'C 
standard; 
WINDINGS: Non-induc
tive. 

STANDARD TYPES 
AXIAL-WIRE LEAD 

f-----+----+-----f---~~~ 
'·21 25 Meg 

15 

c~-+--- -

Me 
Meg 

"C :----~ 

LUG and RADIAL LEAD 

FOR FAST RISE TIME APPLICATIONS 

AXIAL LEAD 

KH~I~ COMMERCIU 
TYPE WATUGE 

R£5ISTA~CE .U "" 'M 

"22 
10 

'2 

"RT" style resistors 
provide exceptionally 
high frequency perform
ance, in addition to the 
other recognized advan
tages of wire-wound 
resistors. D "RT" re
sistors can be supplied 
with rise times as low 
as 2!) na noseconds 
(from 10% to 90% of 
peak pulse amplitude 
WIth a 100 KC pulse 
input), depending on 
resistance values and 
physical configurations. 

f--.;R~rA+~15:.-+-~ 560>,.:~= _____ 1 187. 
RTB 25 :"'~g r·---·i~-d· 37;-5 --+-~~----I--~'~22~ 
RTC 22 Meg 250 

24 Meg 
RYE 50 J 5 Meg 

500 
818 

r--m- f---'{§ - HHii-:-- ~~~~~ 

400 
300 #20 
400 ~20 

400 
Rre 
RTJ 100_ o M'-, 

100 Meg 

--~._O~·T---:=~--~~~ 
RTK 150 

RESISTOR NETWORKS 

105 Meg 
:30 Meg 

900 

Kelvin de .... elops and produces, to customer requirements, packaged resistor networks 
for use as voltage dividers, analog to digital converters, summing and integrator 
networks, binary resistive networks and special configurations. 
Electrical Characteristics Available: 

Nominal resistance tolerances to +- .002% (DC) 
Resistance ratio tolerances as close as .0005% (DC) 
Long term resistance stability of -t:.OOl% per year. 
Low reactances to provide rise times as low as 25 nanoseconds. 
Temperature coefficients of resistors track as close as 
0.5 ppm/'C. from -55' to + 125°C. 

Stan.d~rd resistor networ~s in two series (R·2R and BCD) are available from catalog 
specifications. The potting, encapsulation and physical size flexibility of Kelvin 
resistors and case production techniques makes it possible to offer custom built 
units to exact customer requirements at reasonable prices. Our engineering depart· 
ment will review your requirements and submit price quotation and technical notes 
12·page Bulletin LN·37 available on request. 

REED RELAYS 
Kelvin offers a broad line of reed relays for reliable, fast switching applications. 
These feature 1 AMP contacts (10 watts). switching speeds to .5 MS, coil voltages 
to 48 VDC, and completely encapsulated printed circuit board packages. 

POWER RESISTORS 
Kelvin manufactures a complete line of precision power resistors in wattages from 
25 to 15 watts with'a "V" characteristic rating at 350' C. We also offer beryllium 

core subminiature power resistors and chassis mount resistors from 5 watts to 50 
watts. An ultra high wattage series, to 5000 watts, is available in round or corru· 
gated wire configurations. Ask for Catalog PR-71l. 

KELVIN 5919 Noble Ave. Van Nuys, California 91401 Phone: (213) 782-6662 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2399 



SECTION 4700 M.iihMD 

Lectrahm AXIAL LEAD RESISTORS 

Wattage Wattage 
Silicone Vitreous Mil R for 275·C for 350·C A 
Coating Coating 26 Hot Spot Hot Spot Max. 

XTA1 .8 1 .660 
XTA2 VTA2 1.5 2 .630 
XTA3 VTA3 RW69 3 3.6 .670 
XTA5A VTA5A 4 5 .950 
XTA5 VTA5 RW67 5 6.5 1.170 
XTA8 VTA8 6.5 8 1.437 
XTAlOA VTA10A 8 10 2.063 
XTA10 VTA10 RW68 10 12.5 2.125 
XTA14 - RW55 11 14 1.562 
XTA20 - RW56 16 20 2.312 

t 
E 

COATINGS: Lectrohm's coatings, whether vitreous or ceramic silicone 
have a uniformity which is required for automatic insertion. 

WATTAGE: Watt ratings have been established for hot spot temperatures 
of 275°C and 350°C for use in an ambient temperature of 
40°C. (See table.) 

HOW TO ORDER 
Order Resistors by Series Number Followed by Resistance and Tolerance 
Example: XTA 3 ·150 T3 

XTA 
TYPE AXIAL 
CERAMIC· 
SILICONE 
COATING 

3 
WATTAGE 
RATING 

150 
RESISTANCE 

OHMS 

T3 
TOLERANCE 

% 

LENGTH 

B 
Max. 

.500 

.468 

.515 

.781 

.968 

1.23 

1.843 

1.875 

1.375 

2.125 

LECTROHM'S complete line of 
welded axial lead wire-wound 
resistors are coated with 
ceramic silicone or vitreous 
enamel. 

C D' E Min. Max. 
±1/a ±Y3'2 Diam. Res. Res. 

1V2 .093 .020 1.0 6K 
1V2 .170 .025 0.1 6K 

1V2 .200 .032 0.1 10K 

1V2 .240 .032 0.1 15K 

1V2 .300 .032 0.1 25K 
1V2 .300 .032 0.1 35K 

1V2 .300 .032 0.1 50K 

1% .375 .040 0.1 60K 

1% .480 .040 0.5 40K 

1V2 .480 .040 0.5 80K 

* D,ameter may be exceeded on very low value 
resistors. 

Table of Standard Resistance Values (OHMS) 

AXIAL LEAD TYPE 
1.0 50 390 1200 9000 
1.5 56 400 1500 10000 
2.0 68 430 1800 15000 
2.4 75 450 2000 20000 
3.0 82 470 2500 22000 
4.0 100 500 3000 25000 
5.0 120 560 3300 27000 
7.5 150 600 4000 30000 

10 200 620 4700 40000 
15 220 680 5000 47000 
20 250 750 5600 50000 
22 270 800 6200 
30 300 900 7000 
33 330 1000 7500 

COOK ELECTRIC 
5562 Northwest Highway. Chicago, III. 60630. 312/763-1700 

2400 See YELLOW SECTION for Local Offices, Phones eem /1969 
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Lectrahm VITREOUS ENAMELED RESISTORS 

Series 
No. 

CA5 

CAlO 

CA20 

E25 

E50 

E75 

ElOO 

El60 

E200 

010 

025 

050 

075 

0100 

0160 

0200 

Selection Guide -Standard Types 

FIXED (Pig Tail Lead) 
RESISTANCE (ohms) CORE DIMENSIONS 

Wattage Length 0.0. 1.0. 
Rating Max. Min. (±){,) (±y,,) (±y,,) 

5 10000 0.1 1 71'6 716 
10 50000 0.1 1% 71'6 716 
20 100000 0.1 2 K6 71'6 

FIXED (Tab Terminal) 
25 100000 0.1 2 Ji'6 71'6 
50 250000 0.2 4 Ji'6 71'6 
75 390000 0.5 6 Ji'6 71'6 

100 600000 0.5 61/2 % 1/2 

160 1200000 0.8 8% IVa % 
200 1500000 1.0 10V2 1V8 % 

ADJUSTABLE 
10 10000 1.0 1% 71'6 716 
25 25000 1.0 2 Ji'6 71'6 
50 100000 1.0 4 Ji'6 71'6 
75 100000 1.0 6 Ji'6 71'6 

100 100000 1.0 6% % 1/2 

160 100000 1.0 8112 1V8 % 
200 100000 1.0 10% IVa % 

A 
'Max. 

'),i2 

'),i2 

'Ya2 

'){6 
'){6 
'){6 
2Ya2 

114 

114 

'),i2 

'){6 
'){6 
'){6 
2Ya2 

114 

114 

Table of Standard Resistance Values 
(OHMS) 

1.0 25 200 2000 10000 

2.0 50 250 2500 15000 

3.0 75 500 3000 25000 
4.0 100 750 3500 50000 

5.0 125 1000 5000 100000 

10.0 150 1500 7500 

IT-5 

~Pl_fl 
t [ J 

HOW TO ORDER 
Order Resistors by Series Number Followed by Resis-
tance and Tolerance. Example: E 50 - 100 T5 

E 50 100 T5 
TYPE WATTAGE RESISTANCE TOLERANCE 
FIXED RATING OHMS % 
LUG 

COOK ELECTRIC 
5562 Northwest Highway. Chicago, III. 60630.312/763-1700 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2401 
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Lectrahm 
ROE SERIES 

~~~.-~~--~~~--~~,----~~--~~ 

Watts 

36 
45 
90 

105 
135 
100 
105 
135 
160 
180 
125 
150 
190 
215 
315 
155 
185 
220 
240 
300 
375 
400 
420 

0.0. 

1% 
IVa 
1% 
1% 
1% 
1% 
1% 
1% 

CORE SIZE 

J.~. Length 

2 
3 
4 
5 
6 
31/2 

4 
5 
6 
6V2 
4 
5 
6 
7 

10 
4% 
5 
6 
6V2 
8V2 

10% 
11% 
11% 

RESISTANCE 

Min. 
Ohms 

0.02 
0.03 
0.04 
0.05 
0.06 
0.03 
0.04 
0.06 
0.07 
0.08 
0.06 
0.08 
0.10 
0.12 
0.20 
0.06 
0.09 
0.11 
0.12 
0.17 
0.22 
0.24 
0.30 

Max.* 
Ohms 

1.8 
3.0 
3.8 
5.2 
6.5 
3.7 
4.6 
6.5 
8.3 
9.0 
6 
8.5 

11.5 
13.5 
21 

5.5 
10.5 
12.5 
13 
20 
25 
26 
28 

"RIB-ON-EDGE" RESISTORS 
Rib-on-edge resistors are made to order for high wattage service 
where low resistances are required. They are also used for intermit
tent duty where relatively small size resistors must dissipate high 
wattages. 

Rib-on-edge resistors are constructed of special alloy ribbon resis
tance wire crinkled and wound on edge around a tubular ceramic core. 
The resistance element is welded to a heavy terminal. The entire 
assembly is then secured to the ceramic tube by a special high tem
perature vitreous enamel. This type of resistor is classed as a "bare" 
resistor by NEMA and Underwriters' Standards and has a 375°C 
maximum operating temperature. The higher temperature rise permits 
the higher rating. 

Rib-an-edge resistors can be made in fixed, adjustable, or tapped 
styles. 
* Maximum resistances can be increased 25% with Lectrohm's unique full

crinkle winding. 
Order by series number and resistance required. 

(ROE followed by watts and ohms.) 
OTHER SIZES CAN BE MADE TO FIT YOUR REQUIREMENTS. 

Miniature XOVMS Core Size Standard Oval XOVS Core Size 
Oval Series 'til x 'I. 

Free 
Resistance Air 

Watts Min. Max. L A B 

10 1 15K %" I" :<" 16 

15 1 25K I" 1%" :<" 16 

20 1 40K IVz" 1%" :<" 16 

25 1 50K 2" 2j(/' :<" 16 

Step bracket (push-on) IS not applicable. 

LECTROHM OVALS 
Flat- or oval-core type units have an oval cross 
section and are mounted by flat brackets of "stud 
type" for stacking, or "step brackets" for normal 
mounting. The mounting bracket is constructed of 
aluminum which acts as a heat sink and makes 
the higher wattage rating for the size core. They 
are available with ceramic silicone coating. 

SPECIAL RESISTORS 
Resistors having special lug configurations, tapped sections, special 
blank spaces, insulated flexible leads and many other special cus
tom features, are available. 

Stacking Bracket Series 1 x 'I. 
Free 

Resistance Air 
Watts Min. Max. L A B 

30 0.1 10K 1%" 2/1 lj(/' 
40 0.2 25K 2/1 2%" lj(/, 
55 0.3 50K 31/z" 4%" lj(/' 
65 0.4 80K 4%" 5Vz" lj(/, 
75 0.5 lOOK 6" 63,4" lj(/' 

Lectrahm. Inc. 
A subsidiary of 

COOK ELECTRIC 
5562 Northwest Highway· Chicago, III. 60630.312/763-1700 

2402 See YELLOW SECTION for Local Offices, Phones eem/1969 
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Lectrohm 
TYPE FP RESISTORS 
Lectrohm type FP power resistor is one of the 
lowest cost power resistors available for printed 
circuit board applications. 

The resistance element is tightly wound with 
premium quality resistance wire on fiberglas cores. 
Tinned steel terminals are clinched to the resis
tance element by automatic machines. 

Terminals are designed to be inserted in 0.050" 
or 0.070" diameter holes. Center-to-center distance 
of prongs on terminals are variable from 0.5" to 
2.5". Power rating is 4 watts per inch and resistance 
range is from 0.2 ohms per inch to 1,000 ohms 
per inch. 

Lectrohm's SAC Series con
tains the patented fiberglas 
element from the FLU 
Series inclosed in a cer
amic tube. The tube is then 
fi lied with quartz and the 
ends are sea led with hu
midity resistant silicone. 
SAC's are also avai lab Ie 
with Hfuse weld" construc
tion upon request. 

@: TAPl'EllM!!'JAl ~3/.+0-){'11 1<-~--"73~6~E 
= POSITIONS Olll 

: 0 TAPPED 
, L I' RESLSTOR5 

__ L_ .. W1J :3; , ' STANDARD UPRIGHT 

~' 64 -116!---ib-1 Lectrohm's STANDARD UP-00-_'-±- RIGHT style resistor is con-
" structed so as to present the 

--~--.- simplest form of mounting for 
.094 Habove chassis." The element 

DI,\. !-IDLE is in an insulated shell with a 

PRINTED CIRCUIT metal bracket having a single 
mounting hole. The terminals 
can be wire leads, solder lugs, 
or spaced wire leads for 
printed board use. Intermedi
ate taps on the windings are 
available. 

SAC SERIES 

Series Dim. 

SAC5 1{, xl 

SAC7 1{, x 1V2 

SACI0 1{,x H4 

RESISTOR SPECIFICATIONS 

HORIZONTAL MOUNTING BRACKET 

Cotalog No 53163 

Pigtail Lug Printed Horizontal 
Type Type Circuit Mounting 

Series Series Series Series Length L Watts 

UC10 UEI0 UPlO UMI0 1%" 10 
UC15 UE15 UP15 UM15 2" 15 

UC20 UE20 UP20 UM20 2112" 20 

UC25 UE25 UP25 UM25 3" 25 

UC30 UE30 UP30 UM30 3112" 30 
Order by seroes number and reSIstance required. 

LECTROHM FLEXIBLES STANDARD FLEXIBLE 

Watts Max. Res. 

5 2,000 ohms 

7 3,000 ohms 

10 4,000 ohms 

Max. Res. 

5,000 ohms 

7,500 ohms 

10,000 ohms 

12,500 ohms 

15,000 ohms 

LECTROHM STANDARD FLEXIBLES (FLU Series) 
are fixed wirewound resistors that can be used in 
small, confined spaces, and, being flexible, can be 
bent to conform to the available space. The are 
wound on a specially treated flat fiberglas core and 
insulated by a fiberglas sleeve. Free air rating is 
2 walts per inch with the surface temperature at 
the hottest spot not exceeding 340oF. The terminals 
are hot tinned brass clamped to the resistance 
element so securely that they wi II stand a 10 
pound pull applied axially. Lead wires are hot 
tinned 18, 20 and 22 gauge, 1 'V. inches. long. 

flU SERIES with sleeve ElE SERIES without sleeve 

The sleeved or insulated type is the FLU Series. 
It is also available without sleeving (bare element) 
in our ELE Series. 

Maximum resistance is 2000 ohms per inch of 
winding and minimum resistance is 0.2 ohms per 
inch. Fuse-weld construction is limited to 750 
ohms per inch. 

~ "I I ~ I lYe. • l. ... lYe I 
~J=={t32~'£,~~:m.if==4,1= 

l-Sleeve length l~ A---J 
A_Element length r- ~ 

Lectrohm. Inc. 
A subsidiary of 

COOK ELECTRIC 
5562 Northwest Highway. Chicago, III. 60630. 312/763-1700 

See YELLOW SECTION for Local Offices, Phones 2403 
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~_/-J MARSTAN ~. ) 
~) ELECTRON ICS {.-.J t~r DIVISION OF BAtCD ELECTRONICS. INC 

SERVING 
• APOLLO • POLARIS 
• SATURN • F-11l 
, GEMINI • TITAN 
• SUB ROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
AND ERS 

SPECIALISTS IN PRECISION WIRE WOUND 
RESISTORS AND NETWORKS 

'

PRECISION RESISTOR HIGH DENSITY NET
WORKS, Summing Networks, Voltage Dividers, RC 

Networks, Ladder Networks, Voltage Reference, Bi· 
nary Coded Networks, Temperature compensated net· 

works-all form factors, Hermetic seal oil filled networks, 
encapsulated networks. 

SUBMINIATURE PRECISION WIRE WOUND RE
SISTORS. Axial lead resistors .093 x .188. 

Printed circuit resistors-down to .188 x .312. 

HIGH SPEED PRECISION RESISTORS. Fast rise times in the area of 
50 nanoseconds depending on size and value. Ideal for switching or 
pulse circuits. 

MATCHED TEMPERATURE COEFFICIENTS. Similar or dissimilar values 
can be tracked to within 1 ppm/,C over expanded temp range. 

AC MATCHING. Precision resistors networks suitable for operation at 
a specific frequency or frequency ranges. 

• MIL-R-930 TYPES 
• POPULAR MARSTAN STYLES 
The full line of Marstan Precision Wire-Wound Resistors in· 
eludes MIL-R-930 Military types and a wide variety having 
different form factors, sizes and lead types, only a few of 
which are shown. At no increase in cost, we will custom de
sign a Resistor to suit your specific application. Voltage rat· 
ings can vary even within a given size. All parts are cushion 
wound and encapsulated to meet or exceed the most strin
gent environments. 
All Resistor Types and Series available in tolerances of 1%, .5%, .25%, .1%, 
.05%, .01 %, .005% and .0025%. 

"MAW" SERIES 
ENCAPSULATED 

AXIAL LEAD STYLE lAr r '''r aT "l-i 
;'.".1,1 .. t, I ~ 

J c 

• • COMMERCIAL 
MARSTAN MIL DIAMETER LENGTH C WATIAG£ RESISTANCE 

STYLE STYLE (Inches) (Inches] (AWGI {Watts} (Max. Ohms) 

MAW-Ol .093 .188 #26 .1 75K 

MAW-I .125 1/4 '24 .1 150K 

MAW-IA .156 5/16 #24 .125 175K 

MAW-2 150 3/8 #24 .2 200K 

M~W-2F .187 .375 #24 .2 20QK 

MAW-3 3/16 1/2 #24 .25 400K 

MAW-4 RB 56 1/4 5/16 #20 .25 400K 

MAW-S R8 55 1/4 1/2 #20 .33 500K 
AFRT 10 

MAW-5A 1/2 1/2 #20 .5 1 Meg. 

MAW·6 1/4 5/8 #22 .33 650K 

MAW-7 RB 54 1/4 3/4 #20 .5 1 Meg. 
AFRT 11 

MAW-S RB 53 3/8 3/4 
AFRT 12 

#20 .75 2 Meg. 

MAW-9 RB 52 3/8 1 #20 1 3 Meg. 
AFRT 13 

MAW-IO RB 57 1/2 1 #20 1.25 5 Meg. 
AFRT 14 

MAW-ll RB 58 1/2 1-1/2 • 20 1.5 7.5 Meg . 
AFRT 15 

MAW-12 RB 59 1/2 2 #20 2 10 Meg. 
AFRT 16 

PAGE 1 

LOW TEMPERATURE COEFFICIENTS. As low as 
1 ppm/,C from -55°C to + 125°C. 

TEMPERATURE COMPENSATING RESISTORS. Resistors can be sup· 
plied with any T.C. from -45ppm to + 6000ppm. Excellent for cross 
compensation with R.C. combinations. 

HIGH STABILITY PRECISION WIRE WOUND RESISTORS. Documented 
stability of better than .003% per year. Specially developed loose 
winding techniques and cycling procedures provide a stress·free com· 
pletely stable winding. 

HIGH ACCURACY .. 0025% available on most sizes on a production 
basis. 

PROVEN RELIABILITY. Continuous program covering several years 

•

With accumulated life test and environmental test data. 

OIL-FILLED RESISTORS. For the ultimate in stability 
with time and temperature. Oil·filled resistors and 
resistor networks are completely cushion wound and 
stress relieved. 

"MPC" SERIES 
ENCAPSULATE., 

PRINTED 
CIRCUIT STYLE 

I A 
T N I DIAMETER MARS A 

STYLE (Inches) 

MPC-1 1/4 

MPC·IA 3/8 
RB-70 

MPC-IB 1/4 
RB·71 

MPC-2 1/4 

MPC-3 1/4 

MPC-4 3/8 

MPC-5 3/8 

MPC-6 3/8 

MPC-7 1/2 

MPC-8 1/2 

MPC-9 1/2 

"MRL" SERIES 
ENCAPSULATED 

RADIAL LUG 
STYLE 

a ]! 

rT'1 
r--"'F ~_.l c 
L-..-F ~-r 

• C COMMERCIAL 
LENGTH "'ACING ,,' WATT' GE RESI lANCE . S 
(Inches) (Inches) (AWG) (Walts) (Ma~.Ohms) 

3/8 .125 #22 .25 350 K 

1/2 .200 #20 .25 800 K 

11/32 .200 #22 .125 350 K 

1,'2 .125 #22 '33 700 K 

3/4 125 #22 .5 1.1 Meg. 

3/8 .187 #20 .33 650 K 

5/8 187 #20 5 1.5 Meg 

1 .187 #20 1 3 M!'!g. 

5/8 .250 #20 .75 2.7.5 Meg. 

1 .250 #20 1 6 Meg 

1-1/2 .250 #20 1.5 10 Me . 

D 

~t ITj 
J~". Laj 

A • MINISCUS COMM·fRCIAl 
MARSTAN 

STYLE 
"MIL 

STYLE 
DIAMETER LENGTH WATTAGE RESISTANCE 

MRL-2 

MRL-3 

MRL-4 

MRL-S 

MRL-6 

MRL-7 

MRL-8 

RBOS 
RB 09 

dC'H 17 

R815 

RB 16 
AFRT 18 

R817 
AFRT 19 

RB 18 

AFRT 20 

AFRT 21 

RB 19 

(Inches) (Inches) 

1 2 12 

5.8 1/2 

9 16 19/32 

9/16 1 

11/16 1-1/4 

1/2 1-1/2 

1/2 2 

7/8 2-1,'8 

(Inches) (Inches) (Watts) (Ma~. Ohms) 

5.8 3 16 .5 1.5 Meg 

3 4 3 1 16 5 2.S Meg 

11/16 3/16 .75 3.5 Meg 

11 116 3/16 1 5 Meg 

13,'16 3,16 1.5 10 Meg. 

5,8 3/16 1.5 7.5 Meg 

5/8 1/4 2 10 Meg. 

1 1.4 2,5 15 Meg 

'Mil Styles conform to Mil SpeClflcatlQnS and are not pro~lded with CommerCIal Styles M,n,scus (DlmenSJons C & 0) 

MAIN PLANT: 307 WASHINGTON STREET, ORANGE, NEW JERSEY 07050, TEL. (201) 677-1200 
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iJ4,jiij,ffid SECTION 4700 

SERVING 
APOLLO • POLARIS 

• SATURN • F-lll 
• GEMINI • TITAN 
• SUBROC • MOL 
• MARINER • HAWK 
• MARS • VENUS 

PROBE PROBE 
AND OTHERS 

RC NETWORKS 
NOW FOR THE FIRST TIME 
in one facility, Balco-Marstan combines manufacturing capabilities in 
Precision Film Capacitors and Precision Wire-Wound Resistors. 

RC PRODUCT 
NOMINAL CLOSEST STABILITY 

TEMP. TIME INITIAL AFTER TEMP. 
RANGE CONSTANT TOLERANCE CYCLING 

1.0 J.L sec. 
±0.03% ±0.03% 

-55'c 
to 100 sec. 

To 101 J1. sec. 
±0.03% ±0.03% to 1m sec. 

+85"c 
1.1 m sec. 

±0.02% ±O.O2% to 5 sec. 

5.1 sec. 
±0.03% ±0.03% to 20 sec. 

100 J1. sec. 
±0.04% ±0.04% to 1 ms 

-55"c 1.1 m sec. To to 5 sec. ±0.03% ±0.03% 
+125"c 

5.1 sec. 
±0.05% ±0.05% to 20 sec. 

21 sec. 
±0.15% ±0.15% to 200 sec. 

SPECIAL RESISTOR STYLES 
"MTS" Series are temperature·sensitive 
resistors with matched temperature coefficient 
characteristics for temperature indicators, 
cold junction compensators for thermo
couples, diode ballasts and other current 
limiting devices. Special linear and non· 
linear temperature·resistance 
characteristics available with Marstan 
techniques. Resistance temperature 
coefficient matches are possible 
within 1 ppmj"C over the 
temperature range. 

RC PRODUCT 
VARIATION 

WITH TEMP. 

0±25ppm/"c 

0±15ppm/"c 

0±10ppm/"c 

0±15ppm/"c 

0±20ppm/"c 

0±15ppm/"c 

O±30ppm/"c 

0±50ppm/"c 

Special Multi Tap Precision Resistors, 
which serve where space requirements are 
critical, may be ordered. Ease of installa· 
tion can greatly reduce manufacturing 
costs. 

THESE ARE TWO OF THE MANY CONFIGURATIONS 
AND SPECIAL STYLES AVAILABLE. WE ALSO 
MANUFACTURE A WIDE RANGE OF HIGH SPEED 
AND TEMPERATURE SENSITIVE RESISTORS. 

MARSTAN OIL-FILLED RESISTORS-"MOA" SERIES 

Through the selection of materials and unique manufacturing 
techniques, Marstan Oil·Filied Resistors ("MOA" Series) are 
available in stabilities of .0025%, absolute accuracies of 
.0025% and matched tolerances of .001 % are available. 

Data supplied upon request. 

It is no longer necessary to purchase separate components 
whose compatibility is a matter of chance. Attempting to 
closely match dissimilar parts is expensive and risky. AT 
BALCO-MARSTAN WE ARE SPECIALISTS. Your RC application 
will be reviewed by a staff experienced in the pitfalls of network 
design. 
Our unique side by side processing 
insures the ultimate in component 
compatibility and over-all perfor
mance. Our files of applications 
include Integrators, Phase Shift
ers, Oscillators, Twin-T Filters, 
etc. 
RC product accuracy and 
stability is dependent on 
practical restraints on 
the individual compo
nents and, to aid the cir
cuit designer in realisti
cally computing system ac
curacy, the table (at left) 
has been developed. 

PRECISION 
NETWORK ASSEMBLIES 

Marstan networks are manufactured in a 
multitude of shapes, sizes and terminal 
configurations. 

Utilizing the most sophisticated methods of 
packaging and circuit design, it is possible 
to provide matched resistors with nominal 
tolerances of .0025% matched to each other 
to .001 %. In addition, special techniques 
allow for exact tracking over wide 
temperature ranges. 

Marstan is a specialist in the use of foams, 
epoxy, polyester, polyurethane or various 
controlled inert atmospheres. Special 
formulations are available to meet the most 
severe environmental specifications of shock, 
vibration, humidity, salt water immersion 
as well as ambient temperatures from 
-75°C to 250°C. 

TYPICAL APPLICATION AREAS ARE 
-RC NETWORKS, R2R BINARY 
LADDERS, SUMMARY NETWORKS, 
VOLTAGE DIVIDERS, INTEGRATORS, 
BRIDGES, CONVERTERS, TIMING 
NETWORKS, ZENER COMPENSATION 
NETWORKS, ETC. 
For more complete data on precision network 
assemblies, ask for Marstan Catalog po?~ 

PAGE 2 
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SECTION 4700 iMiiiij'WD 

TYPE 

OR 

VITREOUS 
POWER RATING ENAMEL 

30-55 WATTS WIREWOUND 
STD. RES. RANGE OVALS 1-20,000 OHMS 

CORE SIZE WITH TABS 
1 1/4" x 1" x 5/16" (MILITARY 
TO 3 1/2" x 1" x EQUIVALENT 

5/16" AVAILABLE) 

2406 

A PRODUCT OF 
~TV aL-_OT'Rc:::I!BVST_AII_, IIVC. 

----------------~ 
. HUNTINGTON. INDIANA 467!50 

POWER RATING 
5-20 WATTS 

STD. RES. RANGE 
1-100,OOOOHMS 

CORE SIZE 
1"x15/16"TO 

2"x7/16" 

POWER RATING 
3.25-11 WATTS 

STD. RES. RANGE 
1-25,000 OHMS 

CORE SIZE 
.547" x .203" TO 

1.781" x .313" 

!'-----t 

TYPE 

FRL 

VITREOUS 
ENAMEL 

WIREWOUND 

FIXED 
TUBULAR 

WITH LEADS 

TYPE 

ft\VR 
AXIAL LEAD 

MOLDED 
VITREOUS 

AXIAL 
LEADS 
ROUND 

WIREWOUND 

POWER RATING 
3-10 WATTS 

STD. RES. RANGE 
1-51,OOOOHMS 

CORE SIZE 
3/16" x 5/32" TO 
111/32" x 5/16" 

See YELLOW SECTION for Local Offices, Phones 

TYPE 

VAL 

VITREOUS 
ENAMEL 

WIREWOUND 

AXIAL 
LEADS 

(MILITARY 
EQUIVALENT 
AVAILABLE) 

eem/1969 



c§MC~ COMPONENTS 

TYPE 75 

75 WATT 
0.5-10,000 OHMS 

23/4" DIAM.-0.60 LBS. 

TYPE 225 

225 WATT 
1-2500 OHMS 

5" DIAM.-2.18 LBS. 

eem /1969 

TYPE 25 

25 WATT 
1-5000 OHMS 

1 9/16" DIAM.-0.23 LBS. 

TYPE 1000 

1000 WATT 
1-2000 OHMS 

12" DIAM.-10.0 LBS. 

See YELLOW SECTION for Local Offices, Phones 

i4§,i i tilffittj SECTION 4700 

POWER 

TYPE 150 

150 WATT 
0.5-10,000 OHMS 

4" DIAM.-1.50 LBS. 

TYPE 500 

500 WATT 
1-2500 OHMS 

8" DIAM.-3.75 LBS. 

2407 
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MALLORY RESISTORS 

5ii~ 
CAP COLD BAND 

RESISTANCE RANGE 
MAF-65 & MAC-65 
Minimum 30.1 ohms, maximum 1 meg
ohms. Standard decade values available. 
For non-standard values, contact factory. 

MAF-60 & MAC-SO 
Minimum 30.1 ohms, maximum 499K 
ohms. Standard decade values available. 
For non-standard values, contact factory. 

RESISTANCE TOLERANCE 
±1.0%, ±0.5% standard for all values, 
for ±0.25% and ±0.1O% contact factory. 

METAL OXIDE FILM RESISTORS - MOL 

'law '12W '14W '14W 'law '/~W 1/4W 
250v 350v 300v 300v 250v 350v 300v 
±0.5% ±0.5% ±0.5% ±1.0% ±1.0% ±1.0% ±1.0% 
±0.5% ±0.5% ±0.5% ±1.5% ±1.5% ±1.5% ±1.5% 
±0.25% ±0.25% ±0.25% ±0.25% ±0.25% ±0.25% ±0.25% 
±0.25% ±0.25% ±0.25% ±0.25% ±0.25% ±0.25% ±0.25% 
±0.25% ±0.2S% ±0.25% ±0.25% ±0.2S% ±0.2S% ±0.2S% 
±Q.l% ±O.I% ±0.1% ±O.IO% ±O.IO% ±O.IO% ±0.10% 
10,000 10,000 10,000 10,000 10,000 10,000 10,000 
±0.2S% ±0.2S% ±0.25% ±0.2S% ±0.25% ±0.25% ±0.25% 
.001 .001 .001 .001 .001 .001 .001 

SEMI-PRECISION METAL ALLOY RESISTORS 
The MOL axial lead type resis
tor consists of an oxide film 
bonded to a ceramic base at a 
high temperature. Resistance 
spiralling of the oxide film is 
controlled electronically. End 
caps, equipped with welded 
aXIal leads, are fitted under 
pressure to the ceramic base. 

-+~- ----1- '--I 

The Mallory MAL-20 '/2 watt (70°C) is an axial lead semi-precision 
metal alloy film resistor designed for use in computers, industrial 
instrumentation, color television and other entertainment products. 
Resistance range of the MAL-20 is 47 ohms to 470 K ohms. Stand
ard tolerance is ±2% and ±5%. The '12 watt power rating of the 
MAL-20 is derated linearly to 150°C. Maximum rated voltage is 350 
VDC. Temperature coefficient of ±100 PPM/oC and ±150 PPM/oC. 
Dielectric Withstanding voltage 750 volts RMS. 

• 
VITREOUS ENAMEL RESISTORS 

The MAl-20 meets or exceeds the requirements of M IL-R-22684. 
The unit is moisture resistant epoxy coated and color coded to 
industry standards. It is available in bulk packaging or with reel 
lead taping. 

TlNNED:AWG~ 1 375 r------H----J 
DDlJI====== 

The coating on Mallory wire-wound resistors is a special vitreous, non-alkaline, 
non-hygroscopic enamel prepared under controlled conditions, applied in uni
form thickness .and vitrified at carefully regulated temperatures. The core is 
completely sealed by a durable, glass-like coating that is impervious to 

ADJUSTABLE TYPE 

moisture - the principal cause of wire corrosion. 

FIXED TYPES 

AXIAL LEAD FIXED STYLE AE 

Style "AE" axial lead resistors are for 
application in industrial and electronic 
devices, including military .and other spe
cial electronic equipment. 

FLAT TYPE FIXED STYLE F 

These resistors are made of the highest 
quality ceramic core, resistance wire and 
vitreous enamel coatings available. 

The flat design of the Mallory flat style 
vitreous enamel wire-wound resistors 
makes these resistors especially adapt
able to design reqUirements where space 
is at a premium, for they fit well into 
staCk-mounting requirements. A strong 
ceramic core is used, uniformly wound 
to prevent "hot-spots," and coated with 
a moisture re~istant vitreous enamel for 
a dependable, longer operating unit. 

TABLE OF MADE TO ORDER RESISTORS 
-FLAT FIXED TYPE 

TABLE OF MADE TO ORDER RESISTORS - AXIAL 
LEAD FIXED - VITREOUS ENAMelED 

There are five conservatively rated 
wattages available. The resistance ranges 
from 1 to lOOK ohms. 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MALLORY CONTROLS COMPANY MAITORY a division of P. R. MALLORY & CO. INC. 
Box 327. Frankro~ India.na 46041; Telephone: 317·654~5501 

2408 See YELLOW SECTION for Local Offices, Phones eem /1969 



SERIES 99 MOLDED AXIAL LEAD VITREOUS ENAMELED RESISTORS 
• FIRST MOLDED, WIREWOUND, 

VITREOUS ENAMEL RESISTOR 

• INSULATED! Meets 1000 VAC Test 

• WITHSTANDS 15000 F Temperature 
without Distortion 

• RESISTS Chipping, Breaking 

• VITRI FI ED MARKI NGS, Resist Abrasion 
and Active Solvents 

• UNIFORM SIZE Permits Clip-Mounting 
with Significant Heat Sink Benefits 

• HIGH OVERLOAD CAPABILITY 

An exclusive technique (U.S. Patent No. 
3,229,237) permits application of the vitre· 
ous enamel coating by molding instead of 
the conventional "dip" process. The 
dimensionally consistent and thicker coat
ing that results, guarantees a 1000 VAC 
insulation rating plus unparalleled capa
bility for withstanding very high tempera-
tures, h' h h 'd' . Ig um, Ity and immerSion in 
salt solution. 

These resistors are normally mounted 
by their aXial leads. However, their con~ 
sistent form also permits mounting in 
clips with heat sink benefits up·to 100%. 
Resistor markings are also vitreous and 
will not burn off even under extreme 
overloads. Resistance tolerance is ±5%. 
Series 99 resistors meet the requi rements 
of MrL~R-26 for "insulated" resistors. See 
Bulletin 103 or 
MIL types. 

Catalog 50 for specific 

TYPE 994, COMMERCIAL, HIGH STABILITY 
Standard Tolerance 3% • Tolerances to 0.25% Available 
Type 994 units feature long term stability and the Series 99 
low temperalure coefficient of resistance (T.C.). 
Stability: Type 994 resistors, on a 2000 hour, cyclic, load-life 
test (1 112 hour on, '/2 hour off) have less than ±20/0 6R. 
Standard Tolerance for Type 994 resistors is ±30/0. Tolerances 
to ±0.250/0 are available. 

Dimensions (inches) Max. 
Rated Dia. Leads Typ·1 Resistance Wkg. 

Ohmite Watts Lgth. +.031 11/2" Wt. Range Volts 
Style @ 25°C -+-.015 -.000 AWG (g's) (Ohms) RMS 

994-1A 1.5 .422* . 125* 24 0.4 0.1-6650 
994--2A 2.25 .375 .188 20 0.8 0.1-6490 85 
994-3A 3.25 .547 .203 20 1.3 0.1-22,100 190 
994-5A 6.5 .922 .312 20 3.6 0.1-80,600 460 
994-58 5 .938 .203 20 2.0 0.1-53,600 500 
994-7A 9 1.218 .312 20 4.5 0.1-118,000 670 
994-10A 11 1.781 .312 20 6.9 0.1-187,000 1100 
994-15A 14 2.00 .394 20 13.0 0.1-243K 1100 

SERIES 88 MOLDED PRECISION POWER RESISTORS 

U4difl,fflttil SECTION 4700 
TYPE 995, COMMERCIAL POWER APPLICATIONS 
Standard tolerance for Type 995 units is ±50/0 for values 1 
ohm and above: ±10% for values below 1 ohm. For tolerances 
to ±0.250/0, consult factory. 
low temperature coefficient. 

5% TOLERANCE· CLOSER TOLERANCES AVAILABLE 
Dimensions (inches) Max. 

Rated Dia. Leads Typ. Resistance Wkg. 
Ohmite watts Lgth. +.031 11/2" Wt. Rangel Volts 
Style @25°C -+-.015 -.000 AWG~ (g's) (Ohms) RMS 

995-1A 1.5 .422* .125* 24 0.4 0.1-6650 
995-2A 2.25 .375 .188 20 0.8 0.1-6490 85 
995-3A 3.25 .547 .203 20 1.3 0.1-22,100 190 
995-5A 6.5 .922 .312 20 3.6 0.1-80,600 460 
995-5B 5 .938 .203 20 2.0 0.1-53,600 500 
995-7A 9 1.218 .312 20 4.5 0.1-118,000 670 
995-10A 11 1.781 .312 20 6.9 0.1-187,000 1100 
995-15 15 2.00 .394 20 13 0.1-243,000 1100 

* ° Tolerance ±.015, .005. t For closer tolerances than 1 Yo, 
minimum value is 1 ohm. + AWG 20 ~ .032": AWG 24 ~ .020". 

TYPE 991 FOR MILITARY APPLICATIONS 
Meets the requirements of MIL-R-26E, Styles RW67V, RW68V and 
RW69V (350°C max. hot spot). Surpass the stability requirements 
of ±3% 6R on the 2000 hour cycl ic load-I ife test. The low TC of 
Series 99 units far surpasses the requirements of MIL-R-26E. 
Standard resistance tolerance is ±5% for values 1 ohm and 
above; below 1 ohm~ ±lO%; other tolerances can be supplied. 

RESISTORS FOR MIL-R-26E 
"V" Char . Dimensions 

Rated Dia. Leads Typ. 
Dhmite MIL Watts Ohms Lgth. +.001 1112 WI. 
Style Style @25°C Range ±.015 -.000 AWG (g's) 

991- 3A RW69V 3 0.1-2K .547 .203 20 1.3 
991· 5A RW67V 6.5 0.1-8.2K .922 .312 20 3.6 
991-lOA RW68V 11 0.1-20K 1.781 .312 20 6.9 
991-15A RW56V 14 0.1-9.1K 2.00 .394 20 13.0 

FOR T.C. LESS THAN 0 +10PPMI"C AND NONINDUCTIVE VERSIONS, CONSULT FACTORY. 
~~~~~~1ih++,vj······===.= 

STANDARD TOLERANCES TO .05% AVAILABLE FOR 
VALUES 1 OHM AND ABOVE TYPE 882 FOR COMMERCIAL POWER APPLICATIONS TYPE 884 HIGH STABILITY, 

This type intended for commercial power applications. These PRECISION·POWER TYPE Resistance Ranges2 

units derate to zero watts at 350°C ambient: T.C. ~ 0 
±lOppm/oC ; insulation tested at 1000 VAC except 500 volts 
for 1 watt size. 

STANDARD TOLERANCE -+-3% CLOSER AVAILABLE -
Dimensions Max. 

Nom. Lgth. Leads Typ. Wkg. 
Ohmite Watts +.020 Dia. 1V2" WI. Ohms Range Volts 
Style 25°C -.010 -+-.020 AWG Grams Std. 3% Tol. RMS 
882-1A 1.5 0.417 0.105 24 0.3 0.10-10,700 -
882-1B 1.5 0.542 0.105 24 0.3 0.10-17,400 -
882-2 2.25 0.375 0.188 20 0.6 0.10-10,500 85 
882-3 3.25 0.542 0.230 20 1.3 0.10-34,800 200 
882-5 6.5 0.917 0.323 18 3.3 0.10-127,000 460 
882-7 9 1.218 0.323 18 4.3 0.10-187,000 670 
882-10 11 1.822 0.343 18 6.3 0.10-316,000 1100 

· Ohmlte s standard power tolerance IS 3% supplied at no 
extra charge over 5% for values 1 ohm and higher; 10% 
for values below 1 ohm. Closer tolerances are available. 

Type 884 resistors (Riteohm 88) 
are classified as high stability, 
precision-power types. They are 
aged and conservatively rated 
for maximum long term sta~ 
bility and exhibit superior char
acteristics despite relatively 
high operating temperature at 
rated wattage. 

Type 884 units are available 
in tolerances of 0.05% and de
rate t to zero watts at 275°C 
ambient; T.e. =0 ±ppmjOC; in
sulation tested at 1000 VAC ex
cept 500 volts for 1 watt size. 
t For applications where maxi
mum stability is of primary im~ 
portance as may be the case 
with close tolerance resistors, 
a derating of 50% is recom
mended. 

Dimensions Closer 
Than 

Nom. Leads 0.5% 
Rated Lgth. 11ft' Typ. Tol. 

Ohmite Watts +.020 Dia. Long WI. (Min. 
Style 25°C -.100 ±.020 AWG (g's) Ohms) 

884-1A' 1 0.417 0.105 24 0.3 0.499 
884-18 1 0.542 0.105 24 0.3 0.499 
884-2 2 0.375 0.188 20 0.6 0.499 
884-3' 3 0.542 0.230 20 1.3 0.499 
884-5' 5 0.917 0.323 18 3.3 0.499 
884-7 7 1.218 0.323 18 4.3 0.499 
884-11}4 10 1.822 0.343 18 6.3 0.499 

I Commercial eqUivalent of RW70. 
2 Commercial equivalent of RW79 except for size. 
3 Commercial equivalent of RW74 
4 Commercial equivalent of RW78 except for size. 

0.5% 
Tol.& Max. Max. 

Greater Ohms Wkg. 
(Min. All Volts 
Ohms) Tols. RMS 

0.10 10,700 
0.10 17,400 
0.10 1O,50C 85 
0.10 34,800 200 
0.10 127,000 460 
0.10 187,000 670 
0.10 316,000 1100 

TUBULAR VITREOUS ENAMELED RESISTORS 
TYPE 200, BROWN DEVILS 
"BROWN DEV I L" (Type 200) vitreous enameled, wire
wound reSistors, have been an industry byword for small 
rugged power resistors. Compact, with surprising over~ 
load capability. Five sizes are stocked in a broad selec
tion of values. 

DimenSions Leads Resistance 
Ohmite Rated 11/2" Range 

Style Watts Lgth. Dia. AWG (Ohms) 

200-3 3 '!{6 .200 20 1.0 to 10K 
200-51f4 51/4 5/, '/4 20 1.0 to 20K 
200-8 8 1 ~. 18 1.0 to 25K 
200-12 12 13/4 ~. 18 0.5 to 50K 
200-20 20 2 '!{6 18 0.5 to lOOK 

TYPE 270, FIXED, RADIAL LUG 
Lug type resistors are wirt-wound on high qual~ 
ity ceramic cores, protected and insulated by Ohmite 
vitreous enamel. 

Wire of finest alloy and largest possible size is 
used for eac~ resistance. Original uniform close spac~ 
ing of the turns maintained by anchoring effect of 
the vitreous enamel. Wire securely welded to the 
terminal lugs. Resistance tolerance: ±5% for values 
1 ohm or higher: ±10% below 1 ohm. 

Wattage ratings are for use in free air. When 
mounted in closed spaces or where circulation of air 
is restricted they should not be used at more than 

rati'ng. one~half 

Core 
Dimensions Resistance 

Ohmite Rated Range 

~ 
Style Watts Lgth Oia. (Ohms) 

270-12 12 13/4 ~. .51 to 51K 
270-25 25 2 K. 1 to lOOK 

~ - ',*- 270-50 50 4 K. 1 to 250K 
270-100 100 61/2 3/4 1 to lOOK 
270-175 175 81f, l1!, 1 to lOOK 
270-225 225 101f, 11/, 1 to lOOK 

TYPE 250, THIN RESISTORS 

Ohmite Rated Core Dimensions Range 

Ohmlte "Thin ReSistors" are mtended for use In equipment 
w~ere space is at a premium. They are wound on flat, oval 
shaped ceramic cores, and covered with O~mite's exclusive, 

Code Watts Lgth. 
250-10TA-51 10 3f4 
250-15TA-51 15 1 
250-20TA-51 20 2 
250-25TD-51 25 11/2 
250-30TE-57 30 l1!4 
250-40TE-57 40 2 
250-55TE-57 55 31f, 

W. Thk. 
3/, '/, 
3/, 1/, 
3/, '/. 

lY,6 '/4 
1 1f. 
1 '/. 
1 '/. 

(Ohms) 

1 to 15K 
1 to 25K 
1 to 50K 
1 to 15K 
1 to 10K 
1 to 25K 
1 to 30K 

vitreous enamel protective coa.ting. Cores 
for "Standard" Thin Resistors are 114" 
thick at the thickest part: for the "Mini
ature" group, W' thick. Equipped with lug 
terminals. Aesistance tolerance, ±5%, 

Mounting brackets, an integral part of 
these units, extend through the resistor 

Stack-mounted core to equalize heat distribution and 
"Thin" resistors to conduct heat directly to the mounting 

WRITE FOR COMPLETE INFORMATION AND SPECIFICATIONS ON OHMITE RESISTORS 

TYPE 210, "DIVIDOHM®" ADJUSTABLE 
"Dividohrn" resistors make ideal voltage dividers. Tapped 
"bleeders" are made by 
using one or more adjust~ 
able lugs, as required. 
Also useful for obtaining 
odd resistance values. 

"Dividohm" resistors 
are vitreous enameled 
resistors on which a narrow strip has been left uncovered 
to expose a portion of each turn. Contact is made by 
an embossed contact on the adjustable lug. 

Core DimenSions Resistance 
Ohmite Rated Range 
Style Watts Lgth. Dia. (Ohms) 

210-12 12 1'/4 ~. 1 to 10K 
210-25 25 2 K. 1 to 25K 
210-50 50 4 K. 1 to lOOK 
210-75 75 6 K. 1 to lOOK 
210-100 100 61f, 3/4 1 to lOOK 
210-175 175 81/2 11/, 1 to lOOK 
210-225 225 101/2 1'/, 1 to lOOK 

surface - one reason why these units prOVide eqUivalent 
wattage with less bulk and in less space. Wattage ratings 
assume the use of a metal mounting surface. Reduce ratings 
15% for non~metall ic surfaces. 

Can be mounted or compactly and conveniently stacked 
by means of bracket studs, hollow to receive assembly 
bolts, Total height of these resistors from bottom of mount
ing stud to top of resistor: 'J16" for Standard units and lX2" 
for the Miniature units. 

For other sizes, closer tolerances, non-stacking brackets, 
Dividohm adjustable or other features, consult factory. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company· 3635 HOWARD STREET, SKOKIE, ILLINOIS 60076 • PHONE (312) 675·2600 • TWX 910-223-0805 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2409 
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r.h NVTRONICS, INC. RESISTOR 
'lSI STANDARD COMPONENTS GROUP NETWORKS 

2410 

Precision Resistor Division 

BINARY LADDER NETWORKS 
The standard R-2R ladder network for AID and 
DI A conversion is available practically off the shelf 
from Nytronics, Inc. Any desired impedance level is 
supplied as well as source impedance compensation 
if required. As in the summing networks, maximum 
error is less than 1/2 LSB under the worst case 
environmental conditions. 

A standard 12 bit network in printed circuit 
configuration is 1¥a"x5/a"x5/s" high. Virtually any 
special considerations can be incorporated into the 
design of these networks, such as feedback re
sistors, attenuating resistors, etc. 

All standard units are epoxy encapsulated and 
will meet the applicable requirements of MIL-R-93, 
MIL-E-5400, MIL-Q-9858, et al. 

Typical ladder network, 12-bit input 

Model Number 
Basic Number: RN 10_-_-_. Describe unit 
as follows: 
RN lO(A)-(B)-(C), where 

A is the number of bits 
B is the basic resistance 
C is the code for Relay (R) or Semiconductor 

(S) input switching. 
Therefore: An 8-bit network, 25K ohms impedance, 
fed through relays would have the model number: 
RN-1008-25K-R 

PHASE SHIFT AND 
TIMING NETWORKS 
Because of the versatility of the wirewound re
sistor over all other types of resistors, phase shift 
or timing networks of great accuracy can be pro
vided. Typically, the resistors are manufactured to 
compensate for the characteristics of the capacitor 
or inductor so as to nullify the C or L variation 
with environment. These networks are especially 
useful for phase correction in servo systems, tele
metry, computors, etc. 

TYPICAL NETWORKS 

R 

n 
~I 

BINARY SUMMING NETWORKS 
Input voltages, representing binary-coded numbers 
are automatically added to give accurate analog 
currents as the output of these Summing Networks. 
4 bit through 12 bit modules are available in 
standard packages. Summation error of any module 
is less than V2 the least significant bit (LSB), for 
any conditions of environments. Standard units are 
epoxy encapsulated and designed for printed circuit 
mounting. The 12 bit package size is 2"x1"xll/a" 
high. Special requirements such as feedback re
sistors, source compensation, shielding, form fact
ors, etc. are available. 

1 
2R 

4R 

I I I 

I I I 
I I I 

I I I 
I ' 2"R I 

12 

f-o 

.f -- -~"I'~- - - .... 
1 ' 

I :-.... : 
1>-,"- --~A .. "~--""'---o .' 

OUTPUT ANALOG CURRENT 
PROPORTIONAL TO VOLTAGE
ACTIVATED DIGITAL BIT INPUT 

Binary Summing Module, Schematic, 12-bit input 

Model Number 
Basic Number: BN 10_-_-_. Describe the 
unit as follows: 

BN lO(A)-(B)-(C), where 
A is the number of bits 
B is the basic resistance 
C is the code for Relay (R) or Semiconductor 

(S) input switching. 
Therefore: An 8-bit network, 5 Kilohms impedance, 
fed through relays would have the model number: 
BN-I008-5-R 

VOLTAGE DIVIDER NETWORKS 
Networks with errors of less than I ppm are avail
able in many package configurations from Nytronics, 
Inc. Ratios from 1:1 to 100:1 and greater are sup
plied to your exacting specifications. All the re
sistors used are manufactured specifically for the 
particular application intended thereby assuring the 
proper ratios and matches for the specific environ
ments. 

Typical Voltage Divider Networks 

RI 

R2 1/ our I 

v IN R3 V OUT 2 

R4 v O~T31 

NYTRONICS, INC. Industrial Avenue, Kutztown, Penna. 19530 
Tel: 215·683·7307 

See YELLOW SECTION tor Local Offices, Phones eem/1969 
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~ NYTRONICS, INC. PRECISION 
'I!I STANDARD COMPONENTS GROUP RESISTORS 

HERMETICALLY-SEALED 
wire-wound RESISTORS 

Clear Plastic Insulating Sleeve 
Over Quter Shell Available on'Request 

( 

Nytronics, I nco Type S precIsion wire·wound reo 
sistors are oil·filled and hermetically sealed to 
reduce thermal effects and el iminate humidity and 
atmospheric effects (as occur in epoxy·potted or 
ceramic·sealed resistors). The outer shell of Type S 
resistors is made of hot tinned extruded brass; 
end seals are hermetic·sealing glass bonded to 
metal. End seals are soldered to the outer shell. 
Resistance wire is carefully unreeled and termi· 
nated to assure an unstressed wire condition prior to 
hermetic sealing. Specially·prepared resistance wire 
is employed. Maximum resistance values listed in 
the table are for ,00065" minimum wire diameter. 

Typical applications: 

• Resistor Standards 
• Bridge Ratio Arms 
• Precision Meter Multipliers 
• Feedback Resistors for Operational Amplifiers 
• Divider & Ladder Networks 

SPECIFICATIONS 
Accuracy: To better than ±0.001 % 
Matching: 
Temperature 
Coefficient: 
TC Match: 

To better than ::':0.0001% 

To better than 1 ppm/DC 

Long Term Stability: 
To better than 0.25 ppm/DC 
To better than ::':0.0005% 

NEW 0 L eads MaxR MaxP MaxV 
TYPE # In. In. AWG) (ohms) (W) (V) 

S 2512 X Y. 20 800 K Y, 300 
S 2516 X 1 20 1 Meg y, 600 
S 3112 U, y. 20 1 Meg y, 300 
S 3116 U, 1 20 1.2 Meg y, 600 
S 3716 Y. 1 20 2 Meg % 600 
S 3719 Y. r¥', 20 2.5 Meg y. 600 
S 5016 Y, 1 20 5 Meg y. 600 
S 5028 Y, 1Y. 20 6 Meg 1Y, 900 
S 5032 Y, 2 20 7 Meg 2 1200 
S 7516 Y. 1 20 6 Meg 1Y. 600 
S 7532 Y. 2 20 10 Meg 2X 1200 
S 9924 1 1Y, 20 10 Meg 2X 900 
S 9928 1 1Y. 20 10 Meg 2Y, 1200 

PRINTED CIRCUIT 
wire-wound RESISTORS 

41/2 mirl r s! ,016 

r= L--' 0-32--1---i~OIO~~ 
SPECIFICATIONS 

Accuracy: 
Matching: 
Temperature Coefficient: 

To ±0.001 % 
To ::':0.0001% 
To 1 ppm/oC 

TC Match: 
Long Term Stability: 

To 0.25 ppm/oC 
To±0.005% 

Rise Times: To 10 nano seconds 

"" ., ~~ """ 
..... > .. "" It ... "E ,,:::: ... 

...... Q ... ,,!::: - .. z,.. ,!l: ..... .. .. 
~! :IE!;: ... :lES :IE~ ... 

P2504 X X .15 2Z 350K .100 150 
P2505 X ~ .15( 2Z 450K .125 300 
P2506 X % .150 22 550K .188 150 
P2508 X Y, .15( 22 700K .250 300 
P 2510 X % .150 22 900" .333 300 
P 2805 .28C U .200 22 450K .125 300 RB71 
P3108 U, Y, .200 22 1.25M .375 300 
P3706 Y. % .200 2Z LOOM .250 300 
P3708 % Y, .200 22 1.50M .375 300 RB70 
P3712 % Y. .200 22 2.00M .625 600 
P5008 Y, Y, .300 22 l.75M .500 300 
P5016 Y, 1 .300 22 3.50M 1.000 600 

Precision Resistor Division 

AXIAL LEAD wire-wound RESISTORS 

A 
-12' mlnl-

1/16"opprox 
~OPTIONAL OFFSET 
I ~ _ LEAD LOC.e.TION 

-j f-D! .016 

Either Centerl ine or Offset Lead 

Available Location Optional Unless 
Specified 

SPECIFICATIONS 

Accuracy: 
Matching, 
Temperature 
Coefficient 
TC Match: 
Long Term 
Stability: 
Rise Times, 

To ±0.005% 
To ±O.OOl% 

To 1 ppm/DC 
To 0.25 ppm/ DC 

To ::':0.005% 
To 10 nano seconds 

THIN FILM MICROWAVE RESISTORS 

NEW 
TYPE # 
A 1003 
A 1206 
A 1208 
A 1506 
A 1508 
A 1806 
A 1808 
A 2504 
A 2505 
A 2506 
A 2508 
A 2510 
A 2512 
A 2516 
A 3106 
A 3112 
A 3114 
A 3116 
A 3708 
A 3709 
A 3710 
A 3712 
A 3716 
A 3720 
A 5008 
A 5010 
A 5014 
A 5016 
A 5020 
A 5024 
A 5028 
A 5032 
A 6209 
A 6220 
A 7520 

Minimum inductance, 
no spiralling 

D.C. to 10,000 MC 

-55°C to 150°C Carbon 
_55°C to 200°C Metal 
Temperature Coefficient: 

1 to 400 ohms on Discs 
10 to 1500 ohms on 

Rods & Tubes 

Metal Film ±75 PPM 
Carbon Film -200 PPM 

Notes: 1. Substrate: Ceramic (standard). 2. Standard 
Resistance Tolerance: Carbon ±1%; Metal ±3%. 
3. The nominal power rating is for units suspended 
in free air. 4. The resistance film on Discs is nor
mally supplied on both sides of carbon film and 
one side of metal film resistors. 5. Terminals: Nor· 
mally supplied plated; pretinned on special order. 
6. Other sizes, Substrates, Resistances and Toler
ances available to meet customer requirements. 

Style - 0 

Style -1 

Style - 2 

Style - 3 

Style - 4 

Catalog No. 00 ID 

DC-250·068-4 .250 .068 
DC-280-093-4 .280 .093 
DC-343-076-4 .343 .076 
DC-368-062·4 .368 .062 
DC·375-076-4 .375 .076 
DC·503-075-4 .503 .075 
DC·503·172·4 .503 .172 
DC-560·137-4 .560 .137 
DC·831-125·4 .831 .125 

THK 
.040 
.040 
.045 
.040 
.032 
.064 
.064 
.064 
.094 

it 
W 
't:@-
±tt 

r 
Nom. Power 
Watts Metal 

T & Carbon 
.020 .050 
.020 0.50 
.031 1.00 
.031 1.00 
.031 1.00 
.047 2.00 
.047 2.00 
.047 3.00 
.062 4.00 

0 L Leads Max R Max P Max V MIL 
In. In. (AWG) (ohms) (watts) (YO Its) Type # 

.100 :v" 24 50K .050 50 
Ya Y. 22 or 24 130K .063 150 
Ya Y, 22 or 24 170K .100 150 

.150 Y. 22 or 24 130K .100 150 

.150 Y, 22 or 24 170K .125 150 
:v" Y. 22 or 24 200K .125 150 
:v" Y, 22 or 24 260K .188 150 
Y. X 24 250K .125 150 
X 7{, 22 or 24 300K .125 150 
Y. % 22 or 24 350G .188 150 RB 56 
X Y, 22 or 24 500K .250 300 RB 55 
X % 22 or 24 800K .333 300 
X Y. 20 or 22 LOOM .500 600 RB 54 
X 1 20 or 22 1.25M .500 600 
7{, Y. 22 or 24 LOOM .250 300 
U, Y. 20 or 22 1.20M .500 300 
7{, % 20 2.50M .500 600 
7{, 1 20 2."U;~ .6L5 600 
% Y, 20 l.75M .375 300 
Y. Jr, 20 2.50M .438 300 
% % 20 3.00M .500 300 
Y. Y. 20 4.00M .625 600 RB 53 
% 1 20 5.00M .750 600 RB 52 
Y. 1:v" 20 5.00M 1.000 600 
Y, Y, 20 3.50M .500 300 
Y, % 20 4.50M .625 300 
Y, % 20 8.00M .875 600 
Y, 1 20 10.00M 1.000 600 RB 57 
Y, IX 20 12.00M 1.250 600 
Y, 1Y, 20 15.00M 1.500 900 RB 58 
Y, 1% 20 18.00M 1.750 900 
Y, 2 20 20.00M 2.000 1200 RB 59 
% Y,6 20 4.50M .750 300 
% IX 20 15.00M 1.500 600 
Y. IX 20 20.00M 2.000 600 

Carbon & Metal Rods, Tubes & Discs 
STYLE -0 

Nom. Power 
Watts 

Catalog No. 00 L T Metal Carbon 
RC-020-120-0 .020 .120 .031 0.10 * 
RC-020·160-0 .020 .160 .031 0.12 * 
RC-020-200-0 .020 .200 .047 0.14 * 
RC-040-120-0 .040 .120 .031 0.20 * 
RC-040-160-0 .040 .160 .031 0.25 * 
RC-040-200-0 .040 .200 .047 0.30 * 
RC-060-120·0 .060 .120 .031 0.40 * 
RC-060·160-0 .060 .160 .031 0.50 * 
RC-060·200-0 .060 .200 .047 0.60 * 
RC-125·531-0 .125 .531 .094 1.00 0.50 
RC-125·625-0 .125 .625 .094 1.50 0.75 
RC-125-1000·0 .125 1.000 .094 2.00 1.00 
RC-162-750-0 .162 .750 .094 2.00 1.00 
RC-250·875-0 .250 .875 .094 5.00 2.50 

STYLE -1 

Nom. Power 
Watts 

Catalog No. 00 ID L d T Met~~'Carb. 
RC-125-375·1 .125 .062 .375 .093 .062 1.00J 0.50 
RC)91-500·1 .191 .136 .500 .109 .094 1.50 0.75 

STYLE -2 

Nom. Power 
Watts 

Catalog No. 00 ED L E T Meta~·Carb. 
RC·073·342-2 .073 .050 .342 .046 .056 0.50J 0.25 
RC-125-500-2 .125 .093 .500 .062 .094 1.00 0.50 

STYLE - 3 

Nom. Power 
Watts 

Catalog No. 00 10 T Metal Carbo 
TC-125·250·3 .125 .070 .250 .047 0.50 0.25 
TC-125-500-3 .125 .070 .500 .094 1.00 0.50 

INFORMATION FOR ORDERING 
Specify: 

3. Resistance Desired 
4. Resistance Tolerance 

1. Resistive Film {Metal - M 
2. Catalog No. Carbon· C 

Example: 
M RC·125·531-0 50 g 1% 

t t t 
Metal Film Catalog No. Resistance Tolerance 

NYTRONICS, INC. 
Industrial Avenue, Kutztown, Penna. 19530 

Tel: 215-683-7307 

eeml1969 See YELLOW SECTION for Local Offices, Phones 2411 



CARBON 
FILM 

Char-G 

HIGH 
MEGOHM 

HIGH 
VOLTAGE 

NETWORKS 

MICRO-WAVE' 
HIGH 

FREQUENCY 

Conformal coated high precIsIon metal film 
resistors offer superior stability and re
liability at a reasonable cost. Features in
clude: small si-ze, impervious to moisture, 
low noise, low T.C. and resistance range of 
10 ohms to 100 Megohms. Surpasses MIL
R-10509 and MIL-R-55182. In-plant testing 
facilities are available. Standard T.C.: ±lO, 
±25, ±50 and ±100 ppm/'C. 

WRITE FOR BULLETIN #PM-725 

PyroSeal hermetically glass-sealed deposited 
carbon film resistors approved on most 
missile programs. Unmatched in perform
ance with proven load-life stability for con
tinuous 50,000 hours. Surpasses MIL-R-10509 
and MIL-R-55182. 

WRITE FOR BULLETIN #PC-925 

PyroSeal miniature high resistance series 
offers long-term stability at higher than 
MIL resistance ranges. Uneffected by en
vironmental conditions. Surpasses MIL-R-, 
10509 and MIL-R-55182. 

WRITE FOR BULLETlN#PC-925 

You can assure maximum stability with 
minimum size, low temperature coefficient, 
and voltage coefficient, for applications 
requiring high voltages. Processed and sta
bilized at high temperatures, these resistors 
have exceptional shelf stability and are 
virtually immune to other environmental 
conditions. /" 

WRITE FOR BULLETIN #HV-5MA 

A small, lower cost, compact package of 
resistors for use in high precision networks 
such as: voltage dividers, feed-back net
works, summing networks, etc. Original 
ratio values are maintained over wide tem
perature ranges for extended periods of 
time. Up to 9 half-watt resistors of values 
up to 10 megohms can be packaged in 
0.6 cu, in. 

WRITE FOR BULLETIN #N-20 

Pyrofilm micro-thin deposited carbon film 
microwave resistors are extremely stable, 
precision components specifically designed 
for microwave applications such as: coax. 
waveguide & high frequency attenuators, 
terminations, probes, dummy loads, coup
ling loops, and high power components. 
Available in rods, discs, tee pads and cus
tom configurations. 

WRITE FOR BULLETIN #RD25-5 

• Metal Film .Carbon Film 

Manufactured to customer specifications. Matched carbon 
or metal film precision resistors as unmounted sets, sealed 
in metal cans, epoxy' encapsulated or ceramic protected. 
Matching capabilities. ±0.1% in resistance, ±1 ppm/'C 
in temperature coefficient for carbon film. Ratio matched 
within ±.05%. Temperature coefficient matched within 
±5 ppm/oC for metal film. 

Power Rating: to 25 watts 
Tolerance: ±1.0% at 25'C 
Resistance Range: 1 ohm to 4K 
Temperature Coefficients: ·-200 to ·-300ppm/'C 
Frequency Range: DC to 10,000 MHz 
VSWR: 1.05 at 4000MHz 
Temp. Range: ,-55'C to +160'C 

60 SOUTH JEFFERSON ROAD 
WHIPPANY, N. J. 079B1 

TEL. 201·887-8100 

eem/1969 
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OlVlI RESISTORS. 
OMTRONICS MANUFACTURING, INC. • 2406 LEAVENWORTH STREET, OMAHA, NEBRASKA 68105 • (402) 348·9500 

PRECISION POWER RESISTORS, AXIAL LEADS 
Highly reliable, silicone coated, precision resistors manufactured to meet MIL-R-26 specifications, There are I-r 17 ba," ,iu, wiIh p~' m" •• , f~ "" 10 10 w.", Md ",i"M~ rn •• ~ "om ,OS ohm. 10 275K ohm" 
Resistance tolerances from ,05% to 5% (1 %, standard) , Temperature coefficient of resistance 2PPM up (20PPM, 
standard), 

OMI MIL OMI WATTAGE RESISTANCE MAX. WORKING Max. RATING RANGE VOLTAGE' PHYSICAL DIMENSIONS 
TYPE TYPE Weight 

u V Min. Max. U V Grams A B C D E B 
A (MAX.) P/.A - .4 - .5 3.4K 18 - .21 .210 ±.015 .265 1.500 .078 ±.015 .020 

~--t--E 
Ph - .75 - .5 7.SK 31 - .30 .330 ±.015 .390 1.500 .078 ±.015 

T·IA·20 RW·70 U 1.0 1.25 .1 10K 50 55 .36 .406 ±.031 .437 1.500 .093 ±.031 

T·IA - 1.0 1.25 .1 10K 50 55 .36 .406 ±.031 .437 1.500 .093 ±.031 

T·18 - 1.1 1.30 .1 12K 62 67 .40 .530 ±.015 .590 1.500 .093 ±.031 

T·IC - 1.0 - .1 5K 28 33 .33 .265 ±.015 .335 1.500 .093 ±.031 

C 
±.125 TYP. 

L 
±.oo T·2 - 1.5 - .1 10K 72 79 .95 .343 ±.015 .410 1.500 .187 ±.031 

T·2A - 3.0 3.75 .1 22K 135 148 .70 .560 ±.062 .622 1.500 .187 ±.031 

T·2A·20 RW·79 U 3.0 3.75 .1 22K 135 148 .70 .560 ±.062 .622 1.500 .187 ±.031 

T·28 - 3.0 - .1 40K 170 200 .92 .812 ±.062 .890 1.500 .188 ±.031 

T·2C - 2.5 3.00 .05 32K 138 157 1.5 .500 ±.062 .593 2.000 .218 ±.032 

T·2C·20 RW·69 V 2.5 3.00 .05 32K 138 157 1.5 .500 ±.062 .593 2.000 .218 ±.032 

T·3 - 4.0 5.50 .05 40K 210 250 2.3 625 ±.062 .765 2.000 .250 ±.032 

T·5 - 5.0 6.00 .05 90K 300 365 4.3 .875 ±.062 .937 2.000 .312 ±.031 

T·5·20 RW-74 U 5.0 6.00 .05 90K 300 365 4.3 .875 ±.062 .937 2.000 .312 ±.031 

T-6 - 6.0 6.50 .05 95K 330 376 4.8 1.000 ±.094 1.094 2.000 .312 ±.031 

T·6-20 RW-67 V 6.0 6.5 .05 95K 330 376 4.8 1.000 ±.094 1.094 2.000 .312 ±.031 

T-7 - 7.0 8.00 .05 lOOK 350 390 5.2 1.185 ±.062 1.247 2.000 .312 ±.031 

T-7A - 7.0 9.00 .05 150K 504 576 7.0 1.375 ±.094 1.469 2.000 .469 ±.094 

T-7A-20 RW·55 V 7.0 9.00 .05 150K 504 576 7.0 1.375 ±.094 1.469 2.000 .469 ±.094 

T-lO - 10.0 11.00 .05 250K 788 898 9.0 1.780 ±.062 1.842 2.000 .375 ±.031 

T-1O-20 RW·78 U 10.0 11.00 .05 250K 788 898 9.0 1.780 ±.062 1.842 2.000 .375 ±.031 

T-I08-20 RW-68 V 10.0 11.00 .05 250K 788 898 9.0 1.875 ~:m 1.875 2.000 .344 ±.094 

T-lOA - 10.5 14.00 .05 275K 799 911 10.0 1.925 ±.062 2.094 2.000 .375 ±.062 

T-I0A-20 RW-56 V 10.5 14.00 .05 275K 799 911 10.0 2.000 ±.094 2.094 2.000 .469 ±.094 

* Max. working voltage determined at .0008 wire. 

SPECIAL FEATURES • Close tolerances (to .01 % available) .• Extremely high stability .• 
Low TC of resistance (to 2PPM) .• Welded construction terminal to 
terminal. • Wide temperature range; from _65 0 to 275°C .• A spe
cially formulated silicone coating makes OMI T-series resistors impervi
ous to moisture, salt spray, abrasion and expanded temperatures. 

PRECISION POWER RESISTORS, RADIAL LEADS 

SPECIFICATIONS 
TR electrical, mechanical, material, power 
rating and derating specifications are iden
tical to models of equivalent wattage a.,p 
size in the OMI T Series. Also available, 
non-inductively wound, and identified as 
the "NR" Series. 

-

Type 

TR-1A 

TR-1B 

TR-2A 

TR-2C 

TR-2B 

TR-3 

TR-5 

TR-7 

TR-lO 

Dim. A 

.406 ±.031 

.531 ±.031 

.562 ±.062 

.500 ±.062 

.812 ±.062 

.625 ±.062 

.875 ±.062 

1.218 ±.062 

1.780 ±.062 

Dim. B Dim. C 

.093 ±.031 .020 

t-- .093 ±.031 .020 

.187 ±.031 .020 

.218 ±.031 .032 

.187 ±.031 .020 

.250 ±.031 .032 

.312 ±.031 .032 

.312 ±.031 .032 

:375 ±.031 .032 

eern /1969 See YELLOW SECTION for Local Offices, Phones 
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.032 

.032 

.032 

.032 

.040 
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.040 
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.040 

.040 

.040 

.040 

.040 

.040 

.040 

.040 
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<:>:rvII RESISTORS .. =~ 
OMTRONICS MANUFACTURING, INC. • 2406 LEAVENWORTH STREET, OMAHA, NEBRASKA 68105 • (402) 348·9500 

HT Models are anodized, aluminum-housed, precISIon wire
wound resistors, designed to chassis mount for maximum heat 
dissipation. They are manufactured to meet or exceed MIL-R-
18546 specifications. Four sizes: 5 to 50 watts (mounted), 
resistance ranges from .1 ohm to 250K, depending on size. 
Tolerances -1 % standard - .05% to 5% available. Temper
ature coefficient from 2PPM up. (20PPM, standard.) 

HF Models are identical in dimensions, resistance ranges, 
tolerance and temperature coefficients with those of the HT 
Series, but offer a great increase in their power ratings as 
similar size through the use of beryllium oxide cores for 
increased heat dissipation. These are manufactured to exceed 
MIL-R-18546 power ratings. 

STANDARD ELECTRICAL SPECIFICATIONS 
OMI MIL Power Rating (Watts)* Resistance Range Max. Working Voltage Max. Weight 
Type Type HF (OMI) HT MIL MIN. MAX. HF HT Grams 

HF·5 HT·5 RE·60 15 5 5 .1 22K - 220 160 3 
HF-IO HT·lO RE·65 20 10 10 .1 47K 340 265 7 
HF·25 HT-25 RE·70 35 25 20 .1 90K 650 550 14 
HF-50 HT-50 RE-75 50 50 30 _1 250K 1400 1250 29 

HT-75 75 _1 75K 1500 120 
*Rating is based on chassis mounting area and stability. 

Chassis Dimensions: 
a::: 120 
UJ DERATING 

HT·5. HF·5. HT-IO and HF-IO ~ 6x4x2x 
.04" I AI urn inurn Chassis. 

15 100 
~ ........ 

:::::", 
OMI, HT and HF resistors have an operating 
temperature range of _55°C to +275°C. De
rating is required for reduced chassis mounting 
area and for high ambient temperatures. The 
graph curves shown apply to operation of un
mounted resistors. Free air rating. 

-HT·25. HF-25. HT·50 and HF-50-7x5x 
2x.04". AluminUm Chassis. 

fa 80 
.... 
~ 60 
"- 8 
o 40 

A "'~"'/-1< I &", 
HT·75 - lZ"xlZ"x.062. Aluminum Panel. -::---~ ~4SS 

HF-5 

HF-IO 

HF-25 

HF-50 

2414 

<f. 2 

IS 
C - r-:::::::~----""""'" 0 

I -il;o. A = HT5, HT-IO 
B = HT-25 

75 125 175 225 275 
AMBIENT TEMP. DEGREES CENTIGRADE 

C = HT-50, all HF Series and HT-7,S 350 

DIMENSIONAL SPECIFICATIONS - HOUSED TYPE 

ALUMINUM HOUSED, NON-INDUCTIVE 
HN and HFN Models with equivalent electrical and physical specifications to the HT and HF Series are also available with 
non-inductive windings. To order HT, non-inductively wound, specify "HN". To order HF, non-inductively wound, specify "HFN" 
instead of the basic HT and HF models. NOTE: The following co nditions apply to non-inductive types as compared to HT or HF: 

L Maximum resistance values must be divided by 2. 
2_ Maximum working voltage must be multiplied by .707. 
3_ Maximum weights may slightly exceed those shown above. 

See YELLOW SECTION for Local OffIces, Phones eem /1969 
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<>~I RESISTORS HT 
OMTRONICS MANUFACTURING, INC. • 2406 LEAVENWORTH STREET, OMAHA, NEBRASKA 68105 • (402) 348·9500 

HT-100 

!'i,. 
AMBIENT TEMP. DEG, CENT. 

STANDARD ELECTRICAL SPECIFICATIONS 
OMI MIL Power Rating (Watts)" Resistance Range Max. Working Voltage Max. Weight 
Type Type (OMI) HT I MIL MIN. I MAX. HT Grams 

HT-100 RE-77 100 I 75 .1 I 50K 1900 400 
Chassis Dimensions: 12"X 12"X .125 Aluminum Panel. 

eem/1969 

These special resistors are manufactured to customer speci
fications for exact applications' and show an indication 
of OMI's versatility in the field of Heat Sink Resistors. 

Outstanding characteristics include: 

A. High power capabilities. 

B. 4-Wire low value resistors as well as the stan
dard 2-wire units. 

C. Combined characteristics such as .05 ohms 
PPM and 4-wire termination. 

D. All resistors are high-temperature, high-pressure, 
integrally molded into their housing construction. 

This advanced state of the art allows us to confidently 
solicit your inquiries on special resistor requirements. 

See YELLOW SECTION for Local Offices, Phones 2415 
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< >l'\III 
OMTRONICS MANUFACTURING, INC. • 2406 LEAVENWORTH STREET, OMAHA, NEBRASKA 68105 • (402) 348·9500 

A 

~ 
C 

SILICONE COATED RESISTORS, AXIAL LEADS 
BERYLLIUM OXIDE CORE 

(MAX.) 

E 
±.OO2 

The OMI F Series resistors - at ratings from 1 to 15 watts-offer greatly increased power ratings over con
ventional resistors of equivalent size. All resistors in the F Series are manufactured in accordance with MIL. 
Specs. and are available in ten basic physical sizes with resistance ranges from 0.1 ohm to 250K ohms. Resist-
ance tolerances from 0.05 % to 5 % (I %, standard) and temperature coefficient of resistance from 2PPM up 
(20PPM, standard). 

OMI MIL OMI WATTAGE RESISTANCE MAX. WORKING Max. RATING RANGE VOLTAGE' PHYSICAL DIMENSIONS 
IrYPE TYPE Weight 

U V Min. Max. Min. Max. Grams A B C D E 

F·l RW·8lU 1.0 W 1.5 W 1 to 3.4K 29 35 .21 .250 ±.031 .265 1.500 .078 ±.015 .020 

F·2 - 1.5 W 2.0 W 1 to 7.5K 42 48 .21 .312 ±.015 .327 1.500 .078 ±.015 .020 

F·3 RW·80U 2.25W 2.75W .1 to 10K 74 81 .36 .406 ±.031 .437 1.500 .093 ±.032 .020 

F·5 - 4.0 W 5 W .1 to 22K 153 170 .80 .562 ±.062 .640 1.500 .188 ±.032 .032 

F·5A - 4.5 W 6.5 W .1 to 40K 214 257 .96 .812 ±.062 .890 1.500 .188 ±.O32 .032 

F·5C - 5 W 7 W .1 to 32K 194 230 1.5 .500 ±.062 .593 2.000 .218 ±.032 .040 

F·6 - 6 W 8 W .1 to 40K 258 298 2.3 .625 ±.062 .765 2.000 .250 ±.032 .040 

F·10 - 7 W 10 W .1 to 90K 390 467 4.3 .875 ±.062 1.000 2.000 .312 ±.032 .040 

F·12 - 10 W 12 W .1 to lOOK 607 665 5.2 1.218 ±.062 1.281 2.000 .312 ±.032 .040 
±.125 TYP. F·15 15 W 18 W .1 to 250K 979 1072 9.0 1.780 ±.062 1.875 2.000 .. 375 ±.032 .040 -
L * MaXimum working voltage determined at .0008 dia. wire. 

2416 

120 

100 

80 

60 

40 
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C 

SPECIAL FEATURES 

ALL T TYPFS 

I I 

All features of the conventional preClSlon power resistors, plus the beryllium 
oxide core for optimum heat dissipation, allow reduction of physical size of 
resistor while maintaining equivalent power ratings of conventional types. 

DERATING 
...... "=:::;: I I Applicable to both F and T Series 

25 

-....; f:::-~~R v 

~ &-....; 

I I 
, r---. r---

r--.. r-... ---

Both OMI, T and F Series resistors have an oper
ating temperature range of _55°C to 275°C 
(characteristic U) or to 350°C (characteristic V). 
Derating is required for high ambient temperatures 
in accordance with the curve shown at left. 

75 125 175 225 275 350 
AMBIENT TEMP DEGREES CENTIGRADE 

NON -INDUCTIVE TYPES 
Available with both Axial and Radial Leads 
OMI Models of equivalent physical and electrical specifica
tions are available with non-inductive windings. They are 
identified by the letter "N"; to order non-inductively wound 
T Series, specify "N"; to order non-inductively wound F 
Series, specify "FN". 

NOTE: The following conditions apply to specifications applicable to the 
non·inductively wound types, as compared to the basic T or F types. 
1. Maximum resistance· must be diveded by 2. 
2. Maximum working voltage must be multiplied by .707. 
3. Maximum weights may slightly exceed those shown for the basic T or 

F types. 

MINIATURE 
POWER 

RESISTORS 
Radial Leads 

As in the OMI, TR Series, models of equiv
alent electrical, mechanical, power rating 
and derating specifications are available in 
FR3, FR5, FR5A, FR5C, FR6, FRIO, 
FRI2, and FRl5 dimensions. These models 
are also available non-inductively wound 
and identified as the FNR Series. 

TEMPERATURE COEFFICIENT 
Although all OMI, T, F, HT and HF resistors are 
manufactured with a temperature coefficient of 
±20PPM/ o C over the full temperature range and resis
tance range as standard production, closer temperature 
coefficients are available. 

Resistance Range: 0 to 2 watts, 25 ohms to maximum for each 
size. 
Over 2 watts, 50 ohms to maximum for each 
size. 

Code to Designate Special T.C: lOPPM C·IO 
5PPM C·5 
2PPM C·2 

To Order Resistors with Special T,e" Specify: 

Special Close T.C. Availability: All styles can be supplied with 
temperature coefficients of ±IOPPM, ±5PPM, and ±2PPM. 
Non·inductively wound styles can be supplied with ±IOPPM. 
Temperature Range: - 65°C to + 275°C. 
Tolerance Range: 0.05% to 5%. 

(example) 
Resistor Type Resistance Value Tolerance 

l·5 4700 ohms 0.5% 

See YELLOW SECTION for Local Offices, Phones 

T.C. Code 
C·5 

eem/1969 
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Dia. 
RCL Inches 
Type (±!i'4l 

7001 .100 

7003 .100 

7004 .100 

7005 1/8 

7006 1/8 

7007 3/16 

7008 1/4 

7009 1/4 

-7010 1/4 

MiiiC". SECTION 4700 

subminiature axial lead resistors 
These extremely small, encapsulated resistors meet and exceed the 

specifications of MIL-R-930. Special RCL techniques also allow the production 

of custom sizes at minimal cost to the customer. 

Tolerances available: from ± 1.0% to ±0.001 % 

Temperature coefficient: Standard is ± 10 PPM/DC. 
Temperature coefficients available as low as ± 1 PPM/oC. 

Length 
Inches Max. Max. Max. Res. Max. Res. Non-
(±))'2l Watts Volts .001 Wire .0005 Wire inductive 

.200 0.05 75 10K lOOK No 

.260 0.05 100 10K 150K No 

.300 0.05 100 10K 250K Yes 

1/4 O. I 100 10K 300K Yes 

5/16 (} .1 100 16K 350K Yes 

3/8 0.125 200 60K 700K Yes 

1/4 0.150 100 lOOK 1 Meg. Yes 

11/32 0.25 200 127K 1.4 Meg. Yes 

1/2 0.33 400 226K 3 Meg. Yes 

Lead Diam. 
\Length 

2" ±1{B"l 

#26AWG 

#24AWG 

#24AWG 

#22AWG 

#22AWG 

#22AWG 

#20AWG 

#22AWG 

#20AWG 

Maximum wattage rating is at 25° C through 125° C 

axial lead encapsulated resistors 

MILITARY SPECIFICATIONS 

• These standard sizes meet the physical dimensions of MIL-R-93D. 
• Test data and approval information available. 
• All RCL types meet and exceed the electrical and environmental characteristics of this 

specification. 
INDUSTRY'S BEST DELIVERY 

ELECTRONICS, INC. 
General Sales Office: 

700 South 21st Street, Irvington, N. J.t (Area Code 201) 374-3311 • TWX 710-999-5511 

See YELLOW SECTION for Local Offices, Phones 2417 
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~L high positive special 
temperature coefficient 
wire wound resistors 

COMPETITIVE 
RCL "SENSISTOR" DIA. 

TYPE # TYPE # ±.01S 

8000 TM 1/8 .140 

8001 TM 1/4 .200 

High positive TC 
of +O.7%FC (Approx.) 

RCL has developed its own proprietary special 
alloy resistance wire which gives the unusually 
high positive TC of silicon, together with the 
basic advantages of resistance wire which are: 

• Provides temperature compensation. 

• Much greater stability for digital and linear 
integrated circuits. 

• Closer resistance tolerances. 

• Broader range of resistance values. 

• Operating temperature range from -55°C 
to +125°C. 

• Derated to zero watts at 150°C. 

• Lead length 11/2" (±Vs") 

STANDARD TOLERANCES 
TOLERANCES AVAILABLE ON 

AVAILABLE SPECIAL ORDER 
AT 2SoC AT 2Soc 

RCL ±10% ±5%,±3% 

"SENSISTOR" ±1O% ±5% 

IX 
0 
I-
tJ 
<C 
LL. 

CI 
Z 

>= ..oJ 
Il. 
t= 
..oJ 
~ 
:E 
ILl 
tJ 
Z 
<C 
I-
In 

~ 
IX 

RCL 
LENGTH RESISTANCE THERMAL LEAD 

±Ji. RANGE TIME CONSTANT DIAM.AWG 

.406 1 Ohm to 10K 30 Sec. Max . #22 

. 585 1 Ohm to 20K 54 Sec. Max . #22 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 
.9 

.8 

.7 

.6 

.5 

.4 

T_l -L----..I 
__ RCL SPECIAL ALLOY 

WIRE-WOUND RESISTOR CURVE 

----- SILICON CURVE 

High positive TC of +O.7%/OC (Approx.) 

330Q .;;f5; 
.0° • 

/.:~ 
::~~ ~'Ioon 

~j~ ~ "-
~ RCL SPECIAL .... ALLO' 

.. ? 
./ 

r 
lO·68n A 

-' ~.t'" FORMULA TO COMPUTE "M" LIMITS 11 
~;~ 

M TO 1 = 0.15 (MNOM -ll 
."/Y M UPPER = MNOM +M TO 1 

~ 
.• ' 500n M LOWER = MNOM -M TO 1 

;:/ ~ I EXAMPLE AT + 1000 e - 10K 0 - UNIT 

~::-
1.8K·10Kn MNOM = 1.70 

M TO 1 = 0.15 (1.70-ll 
M UPPER = 1.70 +0.10 = -.80 
M LOWER = 1.70 -0.10 = 1.20 

-80 -50 -20 +10 +40 +70 +100 +130 +160 

TEMPERATURE IN DEGREES C_ 
COMPARISON OF RCL SPECIAL ALLOY RESISTORS TO 

POSITIVE TEMPERATURE COEFFICIENT SILICON RESISTORS 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374·3311 • TWX 710·999·5511 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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~L ~~~R~~oYted precision 
power wire-wound resistors 

POWER RATINGS: 
The RCL "T" Series has two power ratings, 
depending on operating temperature and 
stability requirements: 
CHARACTERISTIC U: 275°C maximum hot
spot temperature. 
CHARACTERISTIC V: 350°C maximum hot
spot temperature. 
DERATING: 
RCL Series "T" resistors have an operating 
temperature range of - 65°C to + 275"C 
(Characteristic U), or to + 350"C (Charac
teristic V), 

General Specifications Available: 
o Standard temperature coefficient: ±10 PPM/DC. Additional TC's 

available from -50 PPM/DC to +6000 PPM/DC. 

o Tolerance: ±1.0% is standard. Available to ±.01 %. 
o Wattage Range: V2 watts to 14 watts. 

o Resistance Values: from .01 ohms to 275K. Higher values S1vail-
able. ,.> 

o Coating: Silicone coating withstands moisture, salt, water immer
sion, and cleansing solutions. 

o leads: Tinned copperweld is standard. Leads are weldable and 
solderable. 

o Dielectric Strength: 1000 VAC "V" block test. 
o Insulation Resistance: 5000 Megohms minimum at 100 volts D.C. 

o Wide Temperature Range: From -65DC to +275DC (Character
istic U) or +350° (Characteristic V) . 

• 

t 
D 

MIL-R 
RCL 26 E 

TYPE TYPE 

PI2A 

~ 1------l·---------t1 
WATTAGE 
RATING 

DIMENSIONS MAX. RESISTANCE 
MIL-R 2& E LEAD 

U V DIA. ±.D31* LEN. ±.062* RCL MAX. MAX. DIAM. 

.4 .078 .220 2.5K #24 
T,V2 .75 .078 .330 7.5K #24 

h T•.IAT----t-.- ---- -1.0 1.25 .093- --.406---~tiiC --- ---'#24 
r---:rrA:7(f -RW-70 1.0 .094 .406 ±.031 --IDle 3.161<- -11M 
r---nli" 1.1-- -- 1.30 .093 --.-530-- 12K------- #24 
r---:rrc-- 1.0 -- .093 -- - .280 5K· - .--- ·'#24-
~2 1.5 .156 .343 10K' - - #20-
---Y:-2A 3.0 3.75 .187 .500 22K -- -#io 
~A·69 RW·69 3.00 .188 ±.063 .500 ±.063 22K .91K #20-
----r-2B 3.0 3.75 .188 .812 40K #2'0-
r---r=-2B--79 RW-79 3.0 .187 .560 - 22K 1O.5K#2()-
T=2C- 3.0 3.25 .250 .500 r- 4ii'K-- - --- rillS 
---r:3-- - 4.0 5.5 .250 .625 45K -- ti1S 
--r=s- - -- 5.0 6.5 .312 .875 91K --#18-

----rn4-~~ RW-74 5.0 .312 .875 95K _ --,~8,~~_ ~_~i8: 
T·6 6.0 7.5 .3121.000 95K #18 
T-6-67 -- --RW:-jjj - - ------- ----s:s--- -.'313 ±.o6f-r-r.ooo±~()94 95K 3.6K 1----"#20 

----r:r--- --- --- 7.0 9.00 ---- .312 -- f18S- ---fooK:-- ----"fii8-
~---- - 7.0 -- 9.00 .375 1.375 150K- -- #18-

,\:---l--+.:....L-,+.,,-..L..,h---l--d,-C:~.J.....:t:::.,!]" l=7A=5S-::~ -:-~W-55-'_ 7,00 .469 ±:094 - 1.375 ±.094 - -- 15()K -9:iK"i2-()--
AMBIENT TEMP. DEO. CENTIGRADE 

Ultra-fast delivery 
for prototpyes and 
initial production needs. 

eem /1969 

T·I0 10.0 13.00 .375 1.812 250K #18 
HO-78- RW-78 10.0 .375 1.780 260K 90.9K #18 ---
T-1O-68 RW-68 

T1OIi
---r:m::A-=5s RW-56 

10.5 

11.00 

14.00 
14.00 

.344 ±.094 

.375 
.469 :!: .094 

See YELLOW SECTION for Local Offices. Phones 

1.875 ~ :~rs 
1.925 

2.000 ±.094 

265K 

275K 
275K 

8.2K 

16K 

#20 

#18 
#20 



• Applications include transistor circuits, zener diode tem
perature compensation, temperature measuring devices. 

Special Temperature Coefficients 
available (see table below) 

• Available in a range of temperature coefficients from 
-50 ppm/cC. to +6,000 ppm/cC. 

• Values range from 10 ohms to 5 megohms. 

• All available with axial or printed circuit leads. 

• All meet applicable paragraphs of Mil-R-930 

These special T.C.'s are arrived at by the blending of special 
metals and alloys, and therefore the T.C. characteristics may 
vary over extremes of temperature. Each of these alloys has 
a special temperature characteristic. If your specific appli
cation necessitates coverage over a wide temperature range, 
please contact the factory for special details. 

These T.C.s may be applied to almost all of the RCL precision 
and power resistors. Write for catalog for complete details. 

COLD RANGE 
-55°C to 

+25°C 
-50 +20 
-30 +10 

+3 
+5 
+10 
+20 

+95 +20 
+110 +10 
+120 +10 
+150 +30 
+180 +20 
+280 +30 
+380 +40 
+700 +200 
+850 +80 
+ 1100 +100 
+ 1250 +100 
+ 1500 + 200 
+2600 +200 
+ 3400 + 300 
+4000 +400 
+ 5000 +300 

HEAT RANGE R FACTOR 
+25°C to Multiply Max. 
+ 105°C R by 

-50 ±20 1.00 
-30 ±10 1.00 

+3 1.00 
±5 1.00 
+10 1.00 
±20 1.00 

+85 ±20 .80 
+100 ±10 .80 
+ 110 ±10 .75 
+150 ±30 .85 
+180 ±20 .80 
+280 ±30 .25 
+400 +40 .70 
+650 ±200 .60 
+850 ±80 .60 
+1050 +100 .50 
+ 1150 ±100 .50 
+1450 ±200 .55 
+2550 ±200 .50 
+3600 ±300 .36 
+4500 ±400 .10 
+6000 ±300 .05 

Considerable attention should be paid to the 

column headed "R FACTOR". This factor 

should be applied to the "MAX RESISTANCE" 

values found for the style chosen in the nor

mal catalog listing, and the resulting figure 

becomes the true maximum resistance for 

this high T.C. unit. This is caused by the 

varying resistivities of the metals used to 

obtain the listed T.C.'s. Above T.C.'s refer to .001 minimum wire diameter. 
Some alloys available in sizes as low as .0007. 

2420 

INDUSTRY'S BEST DELIVERY 

ELECTRONICS, INC. 
General Sales Office 
700 South 21st Street. 
Irvington, N. J. 07111 
(Area Code 201) 374-3311 
TWX 710-999-5511 

See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§"Ib,fflN SECTION 4700 

aluminum housed 
precision power resistors 

TYPE A B C 0 E 

Tol. ±.005 ±.005 ±.032 ±.062 ±.015 

AL-5 .445 .490 .600 1.125 

AL-I0 .562 .625 .750 1.375 

AL-25 .750 .780 1.060 1.940 

AL-50 1.562 .845 1.970 2.780 

FEATURES 
• Tolerance: Available from ±3% to ±.Ol %. 
• Standard T.C.: ±lO PPM/cC. Lower T.C.'s are 

available. 
• All popular types, 5 watts through 50 watts 

• Molded and welded construction 
• Screw mounts on chassis 
• Exceptionally high stability at all conventional 

power ratings 

.335 

.420 

.530 

.615 

RCL TYPE 

AL-5 

AL·I0 
---

AL-25 

AL·50 

L DIA. 

r-------~~--~I + 
-t!!!!i!:3--- --- E B 

W-=-=--==-==r:===-' ---1 

F G H L MIL-Type 

±.015 ±.015 ±.01O ±.005 -

.645 .321 .065 .094 _RE-60 

.795 .400 .074 .094 RE-65 

1.075 .560 .087 .125 RE-70 

1.135 .615 .087 .125 RE-75 

POWER RATING-
(WATTS) MAX. MAX. 

MIL·R-18546D '------- RESISTANCE WORKING WT. 
TYPE ReL MIL RANGES (OHMS) VOLTAGE GRAMS 

RE·60G 7.5 5 .05 to 24.5K 160 3 

RE-65G 12.5 10 .05 to 47.lK 265 6 
I--

RE-70G 25 20 .05 to 95.2K 550 14 
-

RE·75G 50 30 .05 to 273K 1250 29 

• Utilizes heat-sink effect of chassis Rating based on chassis mounting. 

• Clearly marked on top surface of housing for ease 
of identification after mounting 

• Exceeds MIL-R-18546D 
• Complete protection against environment 

NON INDUCTIVE STYLES: 
The same physical and electrical specifications 
are available with non-inductive winding. They 
are identified by adding the letter N after the 
AL identification. 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J.I (Area Code 201) 374-3311 • TWX 710-999-5511 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2421 
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pI'oven quality I'esistol's 
.. . because we cal'e lil'st* 

I 10 N I R 
HIGH VOLTAGE HIGH FREQUENCY HIGH MEGOHM 

-1----

015" PLASTIC PROTECTIVe ! 
SLEEVE OPTIONAL • / 

.1'12"DIA. 

- ... -------- i D. 

PROTECTIVE SLEEVE OPTIONAL 

I-----L. 

*Available in ±l% and ±2% in most resistance ranges. 

R 

2422 

Types illustrated are protected by a high temperature electrical varnish coating. All types available 
encapsulated in filled epoxy resin. 

Consult RPC for custom designs to meet your specific specifications. 

I I I 
Complete line of radial, axial and lug types in miniature and standard sizes that exceed the requirements 
of M I L-R-29, M I L-R-93 and M I L-R-3900S. 

Power wire wound resistors in miniature and standard types, silicone coated for operation to 3S0°C. 
Non-inductive winding available for high frequency operation. 

I I 
Complete capability for the design, fabrication and testing of resistor networks to your exacting requirements. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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Over 25 Yeors' Urdafile OHMIC CAPABILITY 
Meet Your Wirewountl Resistor Requirements 

AXIAL LEAD I 
Resistance Dimensions 

No. Watts Min. Max. 0.0. x Lgth. 
3 AX 3 cc --o.r:-r[600 t---,---- ._c __ c.-c. --

% max. x Y,. 
5 AX 5 0.1- 30,000 'Yo, max. x 1Y,. 
10 AX 10 0.1- 50,000 , c_'-_ 'ij', max. x 11(. 

MIL-R-26 AXIAL LEAD 
RW67V 6.5 0.10- 3,600 'X, x 1Y,. 
RW6SV 11 0.10-' S,200 'ij', x 11(. 
RW69V 3 0.10- 910 % x Y,. 

Silicone-base coated, moisture-resistant. 
TC = 0 ± 20 ppm/"C, 10 ohms and above. 
Commercial equivalents available. 

.~ ~. FIXED LUG 
Resistance Max. Dimensions 

No. Wattage Min.-Max. 0.0. x Lgth. 
1 M 5 0.1- 11,000 1(. x 1 
13/4 M 10 0.1- 50,000 1(6 x 13/4 
2 E 20 0.25-100,000 V,6 x 2 
2 B 25 0.25-100,000 Y,6 x 2 
4 B 50 0.5-175,000 Y,6 x 4 
6112 C 100 1.0-300,000 3/4 x 61fz 
S1f2 R 160 1.0-300,000 11/8 x S1f2 
10112 R 200 1.0-400,000 11/8 x 101fz ---

..... M1L~R-26 FIXED LUG 
RW29V 11 0.10- 5,600 V,. x 13.4 
RW30V 11 0.10- 2,700 Y,6 x 1 
RW31V 14 0.10- 6,SOO Y,6 x Ph 
RW32V 17 0.10-10,000 Y,. x 2 

.:. 11! I !!II! 11111"r FLAT OVAL 
ST ACK MTG. SINGLE' f..'TC 

nf"~ l=rf L I 
AMAX ~ t}, - (r" : : I: 15)2 , ,.) ~. 

~ 1 ~ I ~ - , -, 
090 HOLES 

" 

l I ~ -- r '96 i", :\[1 H01 T,NNED l F~ " '56 _1J , s, 
t 'f .~ 

U -I I-~ I[~ " c [ -1 t 1 -~ 
,Ilt>_~~_x __ . I 4); I H B " J~Cl~ , n rLi ._ 1 , I . '1 j-+- .----

~ Lc -J I L - ~. L .- .. - - -1 , 
M 

~ 
M -I 

, 

c c 

Watts' 
Free Air Core-l r--- c----- -,_._--

30 1% 0.1 10K 
f----- t------- ----- ----

1-

40 2 0.2 30K 

MINIATURE, FLAT OVAL 
Construction similar to above large size resistors. 

WATTS' 
Free Air Min. Ohms 

10 1.0 
15 1.0 
20 1.0 

Write for Bulletin RMF 50D068 

Max. Ohms 
15 K 
25 K 
50 K 

'Ratings of large and miniature, flat oval resistors based on 
mounting on steel panel 10" x 10" x .040". When mounted on 
non,metallic surface, reduce wattage approximately 15%. 

-'-1 

I 

J 

RW33V 26 0.10-1S,000 Y,6 x 3 
RW35V 55 0.10-43,000 '%, x 4 1 .... RIBBON-WOUNO··RESISTORS iL'iTSF:; .• 

No. Wattage 
13/4 MA 10 
2 BA 25 
4 BA 50 
6 BA 75 
61fz CA 100 
S% RA 160 
101fz RA 200 

ADJUSTABLE 
Resistance Max. Dimensions 
Min.-Max. 0.0. x Lgth. 
1.0- 10,000 1(6 x 13/4 
1.0- 25,000 Y,6 x 2 
1.0-100,000 Y,6 x 4 
1.0-100,000 Y,. x 6 
1.0-100,000 3.4 x 61fz 
1.0-100,000 Pis x S1fz 
1.0-100,000 Pis x 10112 

...C.ore..Slze. j ~i~~ ~ha~~ Core Size o~~~ ~:x~ 
Watts 0 l Res. Res. Watts D l Res. Res. 
~OO P/8 1P~ 0.24 18.00 135 % 5 0.06 4.25 

375 11/8 10V2 0.22 16.50 105 % 4 0.04 3.00 
300 P/8 81/2 017 13.00 100 % 31/2 0.03-'2.40 
240 )1/8 61/2 0.11 8.20 135 Y,6 6 0.06 5.50 
185 1 V8 5 0.09 6.40 105 Y,6 5 0.OSiJ.65 
180 3~ 6V2 0.08 6.00 90 Y,6 4 0.04 27§J 

Avai lable with adjustable tap bands or with tapped 
windings. 

.....•• ··.··,.,1t..-R-t9:t65 A DlIlSj'A B LE.··· .....•.....•..• 
NON-INDUCTIVE RESISTORS: for high frequency power 
circuits. Available in all fixed-lug types, 10 watts and 
larger. Standard tolerancesl ±10%. 

RX29V 11 1- 470 
RX32V 17 1- 910 
RX33V 26 1-1,500 
RX35V 55 1-3,600 

V,6 x 13/4 
Y,6 x 2 
Y,6 x 3 
'%, x 4 

RESISTANCE TOLERANCES: Standard: ±5%, 1.0 ohm 
and over. Special: down to ±1%. 

Write for Complete Catalog 

• •• e !T~O!N!G~ t 0 ':2~e!2Mh !,!, c~:, nli~.is ~0650 
ENGINEERING, MANUFACTURING Area Code: 312 OLympic 2-75.55 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2423 
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SAGE ELECTRONICS CORPORATION 

TYPE M 

TYPE C CLIPPER 
METAL SHEATHED 

RESISTORS 
Similar in all respects to 
Type S, fully insulated plus 
addition of metal sleeve for 
heat sink mounting in 
spring clip holders. 

STYLE 
Rating 
Watts 

Full 
heat 
sink 

rating 

TYPE S, NS SILICONE 
COATED POWER RESISTORS 

Meet or exceed MIL·R·26D requirements. 
N designates non·inductive. 

Nominal Size Standard Range, .n 
STYLE Rating Lead Regular Non· 

Watts Length Oia. Dra. Winding Inductive';: 

100S 1 .400 .094 .020 8400 3000 

200S .400 .125 .020 11000 3900 

300S 3 .400 .187 .020 15000 5300 

250S .5 .250 .078 .020 3800 1350 

500S .8 .312 .078 .020 5000 1750 

750S 1 .531 .094 .020 12000 4200 

1000S 1 .406 .094 .020 8400 3000 

1100S 2 .500 .125 .032 15000 5500 

1150S 2 .687 .125 .032 25500 9000 

2200C 6 ____ 1200S 3 .500 .187 .032 20000 7000 
~--------~ .. -.---- ~--~----+-----~--+----+-----+----~ 

1230S 3 .500 .219 .040 20000 7000 

1240S 3 .562 .187 .032 24000 8400 

1--__ 2~2~5~OC __ + ____ 6 __ -I..... 1250S 3 .812 .187 .032 40000 14000 

1300S 3 .625 .250 .040 30000 10500 

~ __ 2~4~0~OC __ -+-____ 7 __ -I..... 1400S 4 

1500S 

~ __ ~25~5~0~C __ +-__ ~11 __ -I"'" 1550S 5 

~ __ ~26~0~0~C __ +-__ ~14 ___ t"'" 1600S 7 

~ __ 2~6~5~OC __ -+-__ ~1~6 __ -I"'" 1650S 8 

1700S 10 

1-__ ~2~75~0~C __ + __ ~20 ___ I"'" 1750S 10 

1900S 10 

1950S 11 

.750 .250 .040 42000 15000 
--+----1----1 

.875 .312 .040 71000 25000 

1.000 .312 .040 88000 

1.219 .312 .040 114000 

1.375 .375 .040 170000 

1.781 .375 .040 230000 

1.937 .375 .040 257000 

31000 

40000 

60000 

80000 

90000 

1.375 .431 .040 210000 73000 

1.937 .431 .040 314000 110000 

*S styles only 

TYPE S CONSTRUCTION 
Showing ceramic core, spaced single layer winding welded 

to monel cap, and multiple layer Impervohm® coating. 

SAGE SILICOHM® fixed wirewound units 'are 

not ordinary power resistors. They provide reo 

markable miniaturization vs required wattage 

performance. Sage has pioneered the area of 

power handling capacity combined with preci· 
sion and stability features ordinarily associated 

with MIL·R·93 and like resistors. 

One watt 250S8 actual size. 

MINIATURE TYPE S 
"CORDWOOD" SERIES 

1,2,3 watt .4 inch body length 

For complete specifications request Catalog R·66 

2424 See YELLOW SECTION for Local Offices, Phones eem/1969 
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INDUSTRY'S FINEST RESISTORS ... Commercial, Military, High Reliability 

TYPE M 
METAL CLAD 
CHASSIS MOUNT 
RESISTORS 

TYPE M CONSTRUCTION 

AlumInum housed resistors for heat sink 
mounting-. Meet or exceed requirements 
of MIL-R-18546D. Dielectric strength to 
2500 volts rms. 

All dimensions are Inches nominal. Com
plete specifications available on request. 

STYLE 

3105M 

3010M 

3225M 
f---

3550M 

RatIng 
Watts 

8 

14 

25 
.-

50 

A B 

.444 .490 

.562 .625 

.719 .781 
I---

1.562 .844 

MIL·R·26D TYPE DESIGNATIONS 

EXAMPLE: V 
t 

471 
l' 

Max. Resistance n 
Regular Non-
Winding , nduct. 

24,000 8,400 

30,000 10,500 

71,000 25,000 
.-. 

230,000 80,000 

RW69 
_1'_ 
Body 
Style 

Characteristic, 
V only 

(350°C max.) 

Nominal resistance, !2. Two significant digits 
plus third indicating number of zeros. Below 
10llR ~ decimal and last digit IS significant. 

TOLERANCE: ±5% for values In and up; ±10% below 10. 
TC: ±260 ppm/ °C 20!l and up; 400 ppm!"C below 2011. 

MIL SAGE MIL DEFINED OHMIC RANGE 

STYLE STYLE WAITS (Single layer wound .00175 min. wire dia.) 

RW55V 19005 7 .1-5100 
RW56V 19505 14 .1-9100 
RW67V 15505 6.5 .1-3600 
RW68V 17005 11 .1-8200 
RW69V 12005 3 .1-910 

EXAMPLE: 

RW70 U 49R9 
l' 

F 
l' __ 1'_ l' 

Body Characteristic, Nominal reSistance, ~! Three Signifi
cant digits plus fourth indicating num 
ber of zeros. Below lOC\~R deCimal 
and follOWing digits are Significant 

Style U only 
(275°C max.) 

TC: :': 30 ppm! 0 C 100 and above 
- 50 ppm;"C 1!! to lOll 
:':90 ppm!OC below 1\! 

Tolerance + 0/0 
B .1% 
D' .5% 
F - 1.0% 

MIL SAGE MIL VOLTAGE DEFINED OHMIC RANGE 

STYLE STYLE WAITS Max. Max. for .001" Max. for .0008" 
Min wire (r-.javy) wire (all other) 

RW70U 10005 1 --- .1 1210 3160 
RW74U 15005 5 300 1 12100 38300 
RW78U 17005 10 720 .1 40200 90900 
RW79U 12405 3 135 1 3570 10500 

RW80U 100058 2 -- .1 1240 3160 
RW81U 25058 1 25 1 649 --

TYPE MB HIGH WATTAGE 
BERYLLIUM OXIDE CORE5 

STYLE 

RATED WAITS 
25"C ambient 

chassis ir~ 
mounted air 

3105 ~~B 15 6 
- ._- --- _._---

3010 ~~B 20 8 
_. - --- - - - -~.--- -._-- _._,.- ---

3225 ~~B 35 14 
.. -.------ -- ---- I-- ----

3550 ~~B 50 20 

MB suffix designates regular Single layer wind, 
NMB non~inductive Wind. 

MIL·R·18546D TYPE DESIGNATIONS 

Example: 
RE65 
_t_ 

G 
t 

1001 
t 

Style Characteristic. 
275°C Max 

G for regular In· 
ductlve Winding 
N for non-Indue-

Nominal reSistance, D. ±-l % only. 
Three Significant digits plus fourth 
indicating number of zeros. Below 
lOOn R ~ decimal and follOWing 
digits are Significant 

tlve Winding 

T.C. +30 ppm;oC 2000n and above 
.:':-50 ppm;oC under 2000B 

MIL 
STYLE 

SAGE 
STYLE 

MIL ~EFI_~~?HMIC RA~~_~_ 
WAITS Mm. Max. (.001 wire) 

RE60G 3105M 5 .1 3320 

RE60N 3105NM 5 1.0 1650 
~65G 30lOM 10 -11---5620-
----- -- -- -- ----1--.-----
RE65N 3010NM 10 10 2800 

f---.-.- -- -- - --- 1----------
RE70G 3225M 20 .1 12100 
--RE70N-~225NM 20 ---1.0-1--- 6040 --
_.- ---- _. -"'- ._------ .-- ---._--

RE75G 3550M 30 .1 39200 
-R-6-5N-~50NM 30 1.0 I--- '1%00--

CONSIDER THESE DETAILS: 
• Wattage Rating, liz to 50 watts 
• Tolerance and stability as close as .05% 

• T.C. 20 ppmj'C or 10 ppml'C 

• 1000 volt rms body insulation 

• low values not available in other reSistors 
(specials to .OW) 

• Characteristic U or V wattage rating: 
to 275°C Of 350°C 

• Power load life stability <.5% /l000 hours 
• Weldable leads when specified 

• Non·inductive winding when specified 

SAGE ELECTRONICS CORPORATION 
Subsidiary of Gulton Industries, Inc. 

Box 3926 • Rochester, N. Y. 14610 / Phone: Rochester-Area 716-586-8010 
eelTl/1969 See YELLOW SECTION for Local Offices, Phones 2425 
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sltallcross PRECISION WIREWOUND RESISTORS TO 

Precision bobbin-type resistors 

• Shallcross Precision Bobbin-Type Resistors 
meet the requirements for failure rate R 
(0.01 % per 1000 hours) of Established Relia
bility specification MIL-R-39005. 

• Temperature coefficients of resistance to 
±1ppm/oC. 

• Resistance tolerances to ±0.0025%. 

• 34 standard axial lead sizes - as small as 
0.085 diameter by 0.200 long . • Competitively priced commercial versions for 

use where complete documentation is not 
required. 

• 8 standard printed circuit sizes - with 0.200 
inch standard-grid lead spacing. 

Shililcross series HR resistors are sup
plied to the most stringent reliability 
standards established by the military, 
missile, and aerospace industries. Sep
arate production facilities with special
ized procedures and unusually strict 
quality control have been developed and 

----.... e:'II." .. ; ........ ···· "'1 

Actual size types SPIO and HRIO 
MIL·R-39005 type RBR56 

Shallcross Precision Networks repre
sent an economical means of specifying 
inter-related resistors. The most frequent 
uses involve analog-digital and digital
analog converters~precision voltage di-

are maintained to oroduce resistors with 
superior documented reliability. 

Shallcross series VA, SP, and PC re
sistors are designed to meet military 
specification MIL-R-93 and a wide range 
of commercial specifications for critical 
parameter applications. Forty years of 
experience in the manufacture of preci
sion wirewound resistors allow Shallcross 
to produce these quality resistors at com
petitive prices for commercial users. 

A .host of options are available on 

bobbin type resistors so that your needs 
may be met exactly. In addition to the 
wide range of sizes, resistances, and 
resistance tolerances, temperature co
efficients from -30ppmrC. to +5800-
ppm/oC. are available. Special winding 
techniques are avaliable to minimize 
reactance. Other options are listed in 
Shallcross catalog LA194, available on 
request to your local representative or 
Shallcross. 

Precision wirewound 
viders, operational amplifier summing 
networks, etc. With' high accuracy of 
matching (to 0.005%) over a wide tem
perature range, the potential uses are 
numerous. 

The stability of wirewound resistors 
yields matching accuracies that are 
state-of-the-art, both as shipped and 
after many years of operation. 

The networks are available in pack-

age configurations to your specifications. 
Only a few popular packages are pic
tured here. 

Shallcross networks are temperature 

SHALLCROSS RESISTORS AND NETWORKS SPECIFIED ON APOLLO, LEM, MINUTEMAN, 

For complete catalogs and engineering assistance call Shallcross. Phone ,919-965-2341 

2426 See YELLOW SECTION for Local Offices, Phones eem /1969 
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COMMERCIAL AND ESTABLISHED RELIABILITY SPECIFICATIONS 

Precision power resistors 

• Shallcross Precision Power Resistors are de
signed to meet the requirements for failure 
rate R (0.01 % per 1000 hours) of Established 
Rei iabil ity specification M IL-R-39007. 

• High therma I conductivity beryl I ia cores 
achieve minimum size for given power dissi
pation. 

• Competitively priced commercial version for 
use where complete documentation is not re
quired. 

• Steatite and alumina cores for use where space 
is available and cost important. 

• Resistance tolerances to ±0.1 %. 

• 11 standard sizes available to cover power rat
ings up to 15 watts at 275°C. hotspot. 

Shallcross Precision Power Resistors 
combine excellent precision and stabil
ity with high operating temperature to 
achieve miniaturization in power dissi
pation. 

Established Reliability resistor series 
PR is manufactured with exceptional 
process control and is fully documented. 
A silicone resin coating and a clear teflon 
sleeve provide excellent continuous pro
tection of the resistor element through 
275°C. 

resistor networks 
matched at three temperatures - high
limit, low-limit, and mid-range, so that 
they will track to your specifications over 

Resistance wire ends are sandwich
welded to the end caps as shown for 
maximum reliability. The cap and lead 
design isolates the terminations from 
external stresses. Premium grade wires 
are wound under precise stress control 
on center less ground cores. 

Commercial resistor series LA is de
signed to meet military specification 
MIL-R-26, characteristics U (275°C.), 
and V (350°C.). Application data and 

the temperature range that you require. 
Typical temperature ranges that Shall
cross meets: 

100C. to + 50°C. for industrial work 
-20°C. to + 85°C. for commercial avionics 
-65°C. to +125°C. for military systems 

Take advantage of Shallcross exper
ience early in your project. Shallcross 
will help you specify your networks to 
achieve the accuracies you desire in a 

further detail on each resistor style are 
given in Shallcross catalog LA194, avail
able upon request. Ask your local rep
resentative (listed in the yellow pages 
of EEM) or write Shallcross. 

Actual size type LA68 and PR68 
MIL-R-39007 type RWR81 - 1 watt 

manner that best simplifies manufac
turing and test procedures-and thereby 
minimizes the costs to you. 

F-lll, MOHAWK, SENTINEL, AND MANY OTHER RELIABILITY-CONSCIOUS PROGRAMS 

TWX: 510-920-0740, E. Preston Street, Selma, N.C. 27576 shallcross 
A SUBSIDIARY OF CUTLER .. HAMMER 

eem /1969 See YELLOW SECTION for local Offices, Phones 2427 
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Ie POWER RESISTORS) 
TYPE EL SILICONE POWER 
MEETS OR EXCEEDS MIL-R-26 

Radial 
Tel Mil LeadsRadia 

Labs Desig. Diameter Length Lead Wattage (spe· Leads 
style (RW) (A) (B) Size (C) 275·C 350·C ciall Size 
ELV. .090±.031 .215±.031 .020 0.5W LOW Yes -
EL'h .090 .... 031 .2SO±.031 .020 0.5W 1.0W Yes .020 
ELlA RW70 .090±.031 .395±.031 .020 LOW 1.25W Yes .. 020 
ELlB .090±.031 .530±.031 .020 LOW 1.25W Yes .020 
ELIC .135+.031 .335±.031 .025 LOW 2.0W No -
EL2 .250±.031 .625±.062 .032·.040 3.0W 4.0W Yes .032 
EL2A .lS7±.031 .S25±.062 .032 3.25W 4.5W Yes .032 
EL2B .lS7+.031 .625+.062 .032 3.0W 3.5W Yes .032 
EL2C RW59,69 .250±.031 . 562±.062 .032·.040 3.0W 4.0W Yes .032 
EL2D .250+.031 .500±.062 .032·.040 3.0W 4.0W Yes .032 
EL2E .195±.031 • SOO±.062 .025 2.5W 3.SW No -
EL2F .lS7±.031 .SOO±.062 .032 2.5W 3.0W Yes .032 
EL2G .IS7+.031 .430±.062 .032 2.5W 3.0W Yes .032 
EL2H .IS7+.031 .385+.062 .032 2.5W 3.0W Yes .032 
EL21 RW79 .195±.031 .560±.062 .032 3.0W 3.SW Yes .032 
EL3 .295+.031 .500±.062 .032·.040 3.0W 4.0W Yes .032 
ELS RW74 .290±.062 .92S±.093 .032·.040 5.0W 6.0W Yes .032 
ELSA RW57,67 .3SO±.062 1.O00±.093 .032·.040 5.0W 6.SW Yes .032 
EL7 .290±.062 1.200±.093 .032·.040 5.0W 6.SW Yes .032 
EL7A .350+.062 1.360+.093 .032·.040 S.OW 7.0W Yes .032 
ELIOA RW5S,68 .350+.062 1.815+.093 .040 10.0W 12.0W es .032 

TYPE ELM POWER RESISTORS 
FOR PRINTED CIRCUIT BOARDS 

±.032 

.032 .. 040>(1 , c ~ , 
I L 3·,25

±.03'J 1 _ .100±.031 
1% MIN. I- A±.093 1% MIN. .215±.032 

DATA CHART 1 ·.350±.032 
TEL LABS LENGTH WATTAGE RESISTANCE RADIAL 

STYLE "A" HU" "Y" .05 %---G.5 % 1%-5% LEADS 
ELM5A 1.000 5W I 6W .S[J·3Sk .W· 90k YES 
ELM7A 1.360 6W I 7W .Sn45k .W·100k YES 
ELM lOA 1.S15 lOW I 12W .Sn·7Sk .In·275k YES 

DATA CHART 2 

TEL LABS TEMPERATURE COEFFICIENT 
STYLE ±50 PPM ±30 PPM ±20 PPM 

ELM5A BELOW III I III to 9.00 J Ion to 90k 
ELM7A BELOW III I HI to 9.00 I 100 to lOOk 
ELM lOA BELOW III I III to 9.00 I Ion to 275k 

1. Less than 100°C temp., ·rise when derated to 30% of wattage under char· 
acteristic "V." . 

2. Silicone Coated 
3. Non·lnductively wound version available. One·half the .resistance value shown 

in data thart 1. 
4 .. Reduces the possibility of burned printed circuit boards. 
5. Insures resistor identification. 
6. Shock and vibration problems reduced when properly installed. 

TEl LABS, INC. 1050 - 1060 SECOND STREET 
MANCHESTER, NEWHAMPSHIRE 03102 

TELEPHON.E: 603-625-8994 TWX 710-220-1844 

TYPE EH CHASSIS MOUNT 
ALUMINUM HOUSED 

~"~ ~ 
AillI;J 9~:0-

IlEL LABS A C E 
STYLE ±.031 ±.005 ±.005 
EHS .600 .444 .490 
EH10 .750 .562 .625 
EH25 1.062 .71S .7S1 
EH50 1.937 1.562 .S43 

Also available Non·lnductively Wound 

a: 100 

~ 
c 75 
w 
... 60 
~ 50 

; 30 
25 

0 

1"-

f' 

t-

A . 

B . f'-

c.r--- ,-::--
D.r-r--- p 

]-'1"" ~ 

I---- D -----,/ N 

MOUNTING 

EH25, 50 5x7x2 Aluminum 
Chassis 

EH5, 10 4x6x2 Aluminum 
Chassis 

WEIGHT (AVG.) 

EH5 3.0 GRAMS 
EHI0 5.6 GRAMS 
EH25 11.7 GRAMS 
EH50 25.0 GRAMS 

A. EH5, 10, 25, 50 Mounted 

B. EHI0 Unmounted 

C. EH5, 25 Unmounted 
25 75 125 175 225 275 325 

AMBIENTTEMP. - DEGREESC. D. EH50 Unmounted 

TEL LABS RESISTANCE 
STYLE WATTAGE RANGE TEMP. COEFFICIENT 

(Anodyzed)Mounted Unmounted 1% ·5% ±50 PPM ±20 PPM 

EH5 SW 4W 0.1ll to 22K 0.1ll to 30n OVER 30n 

EHIO lOW 6W O.W to 40K O.lllto 50n OVER 50n 
EH25 25W lOW 0.1ll to 70K 0.11l to loon OVER 1001l 

EHSO SOW 12W 0.10 to 2S0K 0.11l to 300n OVER 3000 

Meets or exceeds MIL R·18546D. 

TYPE FP ALUMINUM HOUSED 
FEED THROUGH 

POWER RATING 

275 0 C maximum hotspot 
Temperature 
Heat Sink 4"x6"x2"x.040" 
Aluminum Chassis 

FPIO one end grounded 
FPIO-l Feed through term

inals - one each side 
chassis' 

WATTAGE 
MOUNTED ON RESISTANCE 

TEL LABS SPECIFIED HEAT RANGE 
STYLE SINK 1%-5% 
FPIO lOW .. Ill to 3SK 
FPIO-I lOW .W to 3SK 

T~~A~BI A B C D 
.... 031 +.010" 1:!:-031H I:!:-OO5 

FP10 1.265" .750" .180" .086" 
FPIO·I 1.400'" .7SO'" .325" .086" 

WEIGHT 6 GRAMS 

Available Noninductively 
Wound (FPI0N). One-Half 
Maximum Resistance of 
Table 2. 

TEMP. COEFFICIENT 
±50 PPM "'20 PPM 

0.1ll to 300 I OVER 30ll 
O.Ill to son OVER 50n 

Eo 
+.010" F G 
.250'" 3/S·24 UNF-2A 4/40 UNC 
.250" 3/S-24 UNF-2A SAME AS D 

2428 . See YELLOW SECTION for Local Offices, Phones eem /1969 
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I r 

PRECISION RESISTORS 
~'-------------------------------------~~ E3 TYPE SA EPOXY TYPE PW SERIES 

ENCAPSULATED AXIAL 

DESIGNED TO MEET OR EXCEED MILR93D. 

All units represented may be modified for minimum induc
tance and capacitive effects at frequencies above the audio 
range. Rise and decay time characteristics are measured 
from 10% to 90% of peak pulse amplitude with a 100 
kilocycle pulse input. 

Temperature coefficients are available to 0 ± 4PPM/oC and 
T.C. matches are available to 2PPM/ °C. 

Stabilities of 0.005% per year are available on a production 
basis. 

5~~~_~F==::JC I 
A 1..--8 .. I. 2±1/S-! 

Tel Mil Diam. Lengt Lead MAX. 
Labs R93D A± B± Diam MAX. VALUE WATIAGE VOLTAGE 
Style Desig . 015 .031 C. Mil. Comm . Mil. Comm. Mil. Comm 

SAl RB55 .250 .500 .032 226 K 1.1 Meg .15W .3W 400 400 

SA2 RB54 .250 .750 .032 448 K 2 Meg .25W .4W 300 400 

SA3 RB53 .375 .875 .032 750 K 8 Meg .333W .5W 300 400 

SA4 RB52 .375 1.000 .032 1.5 Meg 10 Meg .5W .75W 600 SOO 
--~-

SAS RB57 .500 1.062 .032 2 Meg 16 Meg .75W LOW 800 1000 
~ 

SA6 RB58 .500 1.531 .032 3 Meg 24 Meg LOW 1.5W 900 1200 

SA7 RB59 .500 2.031 .032 5.11 Meg 24 Meg l.25W 2.0W 1200 1800 

SA11 .250 .625 .032 400K . 33W 800 

SA13 .312 .937 .032 1.2 Meg .5W SOO 

SA16 RB56 .250 .375 .032 127 K 205 K .125W .25W 200 200 

SA19 .250 .250 .032 500 K .2W 200 

NOTE: In no case should maximum voltage exceed wattage rating. 

SUBMINIATURES 

Tel 
Labs Diameter Length Lead Maximum Maximum Maximum 
Style A ±.015 B ±.031 Diam. C. Value Wattage Voltage 

SA9 .135 .312 .025 400 K .08W 100 

SAlO .185 .560 .025 500 K .2W 100 

SAl? .109 .270 .020 200 K .05W 100 

SA20 .165 .500 .025 400 K .150W 100,200 

SA21 .187 .375 .025 500 K .125W 100,200 
r--
SA22 .150 .437 .025 375 K .07W 100 

SA24 .125 .250 .020 75 K .05W 100 
t--- "-'--" .. - ----.-~ 

SA25 .110 .300 .020 85 K .05W 100 

SA26 .125 .375 .025 140 K .05W 100 

SA29 .100 .300 .025 80 K .05W 100 

SA30 .200 .405 .025 175K .05W 100 

SA31 .100 .220 .020 70 K .04W 100 

In no case should maximum voltage exceed wattage rating. 

Conformal and Shell Encapsulated. Designed Specifically for 
Printed Circuit Applications. Temperature coefficients from 
0±20 PPM to 0±5 PPM Matching to 2 PPM. Inductive or 
Noninductive Winding. Stabilities available on a production 
basis to 0.0005%/year. 

TYPE CR/CA/CL SERIES 
CERAMIC CORE RESISTORS 

"CR" Ceramic Radial Leads 

"CA" Ceramic Axial Leads 

"CL" Ceramic Lugs 

Ceramic spool type unit. Windings sealed in varnish. Hole 
provided for screw mounting. Operate from -65°C to 105°C. 
Inherently good stability. 
Excellent for use under laboratory conditions and most com
mercial applications . 

8 

c 

Hole 
(clear-
ance) 

Diamete Length Lead Diam. Max Value Screw 
Style A ±.015 B ±.031 D (.0005 Wire) Wattage Max. ~ # 
CR16 .250 .250 0.20 lOOK O.lW 200 0 
CR1 .250 .406 .020·0.25 400K 0.15W 400 2 
CR23 .281 .343 .020-.025 250K 0.15W 200 2 
CR18 .343 .312 .020·.025 400K 0.2W 200 6 
CR2 . 250 .687 .020·.025 1.25 Meg • 0.25W 400 0 
CR20 .375 .437 .020·.032 1.0 Meg. 0.25W 200 4 
CR25 .500 .437 .025·.032 1.5 Meg. 0.33W 400 6 
CR27 .375 .656 .025·.032 1.5 Meg. 0.5W 400 4 
CR31 .500 .625 .025-.032 3.0 Meg. 0.5W 400 6 
CR35 .500 .562 .025,.032 3.25 Meg. 0.5W 400 6 
CR53 .500 1.000 .025-.032 6.0 Meg. l.OW 800 6 
CR60 .750 1.250 .025-.032 6.0 Meg. 1.5W 800 6 
CR7l .812 2.093 . 025-.032 20.0 Meg . 2.5W 1600 6 

l. All units above may be supplied with Axial Leads, specify uCA". 
2. lugs may be supplied on the following; Cl25, Cl31, Cl35, CL53, Cl60, Cl71 

TEL LABS, INC. 1050 - 1060 SECOND STREET 
MANCHESTER, NEW HAMPSHIRE 03102 

TELEPHONE: 603-625-8994 TWX-710-220-1844 
eemj1969 See YELLOW SECTION for Local Offices, Phones 2429 
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DEPOSITED CARBON FILM RESISTORS 

TYPE R-~ 

TYPE R-1 

TYPE R-2 

HIGH STABILITY. HOT MOLDED 

These MIL style hot molded carbon film fixed resistors possess 
highly reliable characteristics. R-~ reliability exceeds all re
quirements of MIL-R~11E, and also meets MILR-22684. BUT 
at composition prices! 

DIMENSIONS d 

r~I~. l--------t----l __ f-= 
1--------1----

BODY DIMENSIONS ----,------ WIRE TERMINATIONS--------

TYPE 
DIAMETER (D) LENGTH (L) DIAMETER (d) LENGTH (H) 

1--------
(In) (mm) (in) (mm) (in) (mm) (In) 

~.---- -----j------
(mm) 

R-1/2 0142±002 36±05 0.394 ~g:g~ 100~g:~ 0_0315 ±0004 08±01 15±012 380±30 
f- --t-----

R-1 0224±002 57±05 0563±002 143±05 00393±0004 10±01 15±012 380±30 
--

R-2 0.319±002 8.1 ±05 0689±002 175±05 00472±0004 12±01 15±012 380±30 

TYPICAL PERFORMANCE CHARACTERISTICS 
Type R-~ R-1, R-2 (molded) carbon film resistors have a very high frequency characteristic with low temperature coefficient, 

close tolerance and excellent low noise, as compared with composition types or similar pro.ducts on the market. 

MIL 
RATING MAXIMUM 

RESISTANCE RESISTANCE!TEMPERATURE INSULATION 
TYPE 

STYLE 
WATTS WORKING 

TOLERANCES RANGE . COEFFICIENT RESISTANCE AT 70°C VOLTAGE (Average) _ 

R-1/2 RL20 05W 350V d.c or ±2% 10Q to 750K -350ppmj"C 10 4 megohms minimum 
a.c RMS ±5% 5.1Q to 1 MQ @500V d.c 

R-1 RL32 1.0W 500V d.c or ±2% 
5.1Qt03MQ -300ppm/oC 10 4 megohms minimum 

a.c RMS +5% @500V d.c 

R-2 RL40 2.0W 500V d.c or ±2% 
!5.1Q to 5MQ 7'300ppm/oC 

10 4 megohms mlnimu-m 
a.c RMS +5% @500V d.c 

INDUSTRY CORPORATION========= 

2430 See YELLOW SECTION for Local Offices, Phones eem /1969 
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DEPOSITED CARBON FILM RESISTORS.-----------, 
MINIATURE. COATED 

TYPE R- 12 

TYPE R-~ 

I I 
TYPE R-~ 

Our automated and accurate processing systems turn out nearly 
7 million R (coated) type per day ..... . 
Originally designed by Toyo Electronics Industry Corp. for 
general purpose applications in low power equipment and 
miniature printed-circuits. This R (coated) type is conformally 
coated with an inner coat of epoxy resin and an outer sheath 
of melamine resin. Performance characteristics meet all re
quirement of JIS-C-6402, and greatly exceed those of any 
composition types. 

DIMENSIONS 

BODY DIMENSIONS -.~---WI-BETERMINATIONS-----~-· 
"_ .. _. ---~---------- -------------- ~--- --

TYPE DIAMETER (D) lENGTH (l) 
(inL __ Ln:!I!1_) __ (inl __ ~~ 

DIAMETER (d) lENGTH (H) 

-1-- (in) __ JQ1m) . (in) (mm) 

R-l/32 0.065 165±0 15 0.272 69±07 0018 045:±-002 1 181 300±30 
---~ -----.-.- ------------- -I------ --

R-1/8 0.087 2.2 t02 0295 75±1.0 0.021 o 55.±0.02 1 181 300±30 
'-~------ -----~ 

R-l/4 0110 28 to 2 0.355 9_0±~10 0.021 055±O02 1 181 300±3.0 
----~- ------

TYPICAL PERFORMANCE CHARACTERISTICS 
RATING 

TYPE 
---
WATTS VOL 
AT 40"C d.c or a. 

-----_._---_ .. _-----, 

AVERAGE TEMPERATURE COEFFICIENT 
TS RESISTANCE RESISTANCE RANGE 
c RMS TOLERANCES BELOW 100KQ ABOVE 100KQ 

R-1/32 0.031W 50 v 0.5Q to 250KQ -300ppm/'C -400ppm/'C 
r-------- --------"--- -- --- ------

R-l/8 0125W 200 
-- --~-----

R-1/4 0.25 w 250 
--

_t 5% (J) 
v 05Q to 820KQ ~300ppm/"C [ -:'O_O_p_p~!'~_ 

-250ppm/'C -400ppm/'C 
----'-------------- ----_.-

±10% iK) 
v 0.5Q to 1 5MQ 

HEAD OFFICE: 21, Sain Misosaki-cho, Ukyo-ku, TELEPHONE: (075) 311-2121 (10 Lines). 
=== Kyoto 615. (JAPAN) EXPORT DEPT.: P.O. BOX 103 CENTRAL, Kyoto. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2431 
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±20% 

10 

15 

22 

33 

47 

68 

100 

150 

220 

330 

2432 

1.500 1.500 

~!!I 
1.500 1~.562--1 1.500 

.e!I 
1.500 1~375~ - 1.500 

=41JiiiJit= ~ 

1.500 #I~-
. 250 

1.500 ; I 

O·3~8 
12 WATT 

o \225 

pi 1 WATT 

~ 

>1 
o .138 

% WATT ~ 

1J4 WATT 

~ o .090 

1 

Stackpole Resistors offer superior per
formance in terms of load life, moisture 
resistance, shelf life, and other im
portant characteristics. Available in 1/4, 
1/2, 1, and 2 watt insulated types in 
resistance values with 5%, 10% and 
20% tolerances as shown below. 

EASIEST SOLDERING 
is asured thanks to an exclusive extra 
solder coating applied after the usual 
tin dipping. Leads of Stackpole Resistors 
solder readily by any method-dip Or 

iron-stay tarnish free even after 
months in storage. And, their baked-on 
color codes resist solvent scrubbing 
operations ... maintain uniform, attrac
tive appearance . 

269 STANDARD VALUES FOR MODERN CIRCUITRY 

±10% 

10 

12 

15 

18 

22 

27 

33 

39 

47 

56 

68 

82 

100 

120 

150 

180 

220 

270 

330 

±5% ±20% ±10% ±5% ±20% ±10% ±S% ±20% ±10% 

10 390 390 15000 15000 15000 560000 
11 430 16000 
12 470 470 470 18000 18000 680000 680000 
13 510 20000 
15 560 560 22000 22000 22000 820000 
16 620 24000 
18 680 680 680 27000 27000 1.0 Meg 1.0 Meg 
20 750 30000 
22 820 820 33000 33000 33000 1.2 Meg 
24 910 36000 
27 1000 1000 1000 39000 39000 1.5 Meg 1.5 Meg 
30 1100 43000 
33 1200 1200 47000 47000 47000 1.8 Meg 
36 1300 51000 
39 1500 1500 1500 56000 56000 2.2 Meg 2.2 Meg 
43 1600 62000 
47 1800 1800 68000 68000 68000 2.7 Meg 
51 2000 75000 
56 2200 2200 2200 82000 82000 3.3 Meg 3.3 Meg 
62 2400 91000 
68 2700 2700 100000 100000 100000 3.9 Meg 
75 3000 110000 
82 3300 3300 3300 120000 120{)00 4.7 Meg 4.7 Meg 
91 3600 130000 

100 3900 3900 150000 150000 150000 5.6 Meg 
110 4300 160000 
120 4700 4700 4700 180000 180000 6.8 Meg 6.8 Meg 
130 5100 200000 
150 5600 5600 220000 220000 220.000 8.2 Meg 
160 6200 240000 
180 6800 6800 6800 270000 270000 10.0 Meg 10.0 Meg 
200 7500 300000 
220 8200 8200 330000 330000 330000 12.0 Meg 
240 9100 360000 
270 10000 10000 10000 390000 390000 15.0 Meg 15.0 Meg 
300 11000 430000 
330 12000 12000 470000 470000 470000 18.0 Meg 
360 13000 510000 

22.0 Meg 22.0 Meg 

AVAILABLE THROUGH LEADING INDUSTRIAL ELECTRONIC PARTS DISTRIBUTORS 

Electronic Components Div., STACKPOLE CARBON COMPANY 

See YELLOW SECTION for Local Offices, Phones 

±so/g. 

560000 
620000 
680000 
750000 
820000 
910000 
1.0 Meg 
1.1 Meg 
1.2 Meg 
1.3 Meg 
1.5 Meg 
1.6 Meg 
1.8 Meg 
2.0 Meg 
2.2 Meg 
2.4 Meg 
2.7 Meg 
3.0 Meg 
3.3 Meg 
3.6 Meg 
3.9 Meg 
4.3 Meg 
4.7 Meg 
5.1 Meg 
5.6 Meg 
6.2 Meg 
6.8 Meg 
7.5 Meg 
8.2 Meg 
9.1 Meg 

10.0 Meg 
11.0 Meg 
12.0 Meg 
13.0 Meg 
15.0 Meg 
16.0 Meg 
18.0 Meg 
20.0 Meg 
22.0 Meg 

eem /1969 
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n Now, you get precision, speed and uniform 
I TC for all R values ... reliable, total perform

ance no other resistor can possibly offer - in 
small size, competitively-priced resistors -
available in any quantity- with fast delivery. 

STANDARD VISHAY STYLES (are available in tolerances of 0.01 %, 
0.02'\"0, 0.05%,0.10°;'" 0.25%, 0.50% and 1.0%, .. . to 0.005% in 
Sl02 stylp) 

Every Vishay Precision Resistor offers this total-spec
package ... as standard: 

• Absolute Tolerance: to 0.005% 

• TC (all R values): O:+::'lppmr'C. (OC to 60"C.) 

• Shelf Stability: 2sppm/yr. (50/3 yrs.) (also see "H" 
Series) 

• Load Stability: 0.0'15°;:, (bOT., 2000 hrs.) 

• Response Time (to 100 MHz.): 1 ns. (no ringing) 

• Non-inductive ... Non-measurable Noise 

Style 

S102 

S104 

S105 

SlOb 

S,02 

U02 

Std. Ranges 
(ohms) 

30 to SOK' 

60 to lOOK 

gO to 150K 

5K to 200K 

,0 to SOK' 

30 to SOK' 

VISHA Y "Hf> SERIES SPECIFICATIONS 

Power 
(Watts) 

(1.30 

O.SO 

0.75 

1.00 

CUO 

CUO 

lead 
Dimensions Spacing 

H- .320:+::.020 .150 L - .295:+::.010 :+::.010 W- .100:+::.010 
H- .520:+:: .020 .400 L - .565:+::.020 :+::.020 W- :150:+::.010 
H- .520:+:: .020 .650 L - .810:+::.020 :+::.020 W- .150:+::.010 
H- .520:+::.020 .650 L -1.190:+::.020 :+::.020 W- .245:+::.020 
H- .200:+::.020 
L - .375:+::.020 AXIAL W- .375:+::.020 
D- .275:+::.010 LEADS 

L - .510:+::.020 

Vishay Min. Res. Max. Res. Max. Power* 
Max. Working Standard 

DIMENSIONS Voltage Tolerances Type No. (ohms) (ohms) (watts) (DC or RMS) Available 

HP202 0.400xO.425xO.177 l() SOK 0.30 .!SO Spp (wlow 

Diameter length 

HA412 l/ll '/Il lO SOK 0.30 250 
0.0010% t 
0.0025'1" :r 

HA512 '12 'fa lO 150K 0.50 l50 0.0050'1" 

HA414 l/ll 1 lO lOOK 0.50 3S0 
O.l),l% 
0.02% 

HA516 112 'I 120 300K 1.00 SOO 0.05% 

HA518 1/2 1';' 180 500K 1.25 600 
O:lll'X, 
'I.ln:, 

Ultimate STABILITY, PRE
CISION, SPEED (5ppm/yr. 

stability ••. tolerance to 0.001 %). 

Now, you can have bedrock shelf 
stability (sppm/yr.), higher preci
sion, (0.00'1 %), and unequalled TC 
(Absolute-0:+::1 ppm/°C., Tracking 
- O.sppm/"C., and Matching -
0.2sppm/ c C.) ... plus all the other 
unique Vishay Resistor specs .. 
in Vishay's new "H" Series Preci
sion Resistors. 

MdXlflllHll power il'>tpd ell drnblPnl tl'rllllPrdture ot 2:i u C. Without Iwat ">ink. for high d((Ur,HY (mel 
'>Idhility, dpra!ing i .... rt'comnwnrit-'d t"lK'min. t_)()(l ohm.., min 

· .. fastest, most accurate, most stable networks you can 
buy. No trade-offs, outstanding total performance. as 
these standard specs show: 

FULL SCALE ACCU RACY: to :+::O.c)01 % (Oc to 60 D C.) 

SHELF STABILITY: 2sppm (3 yrs.) guaranteed 

SPEED: Rise time - 2 ns. 
Settling time: <SOns. to 0.01 % nominal 

NON-MEASURABLE NOISE 

VISHAY CUSTOM NETWORKS - Vishay network experi
ence can help you solve your toughest problems. Send 
specs for a prompt quotation. 

H-O.500 in. 
SERIES 500 W-0.750 in. 

Number 
of Bits 
4or5 

6,7 or 8 

g or 10 

11 

12 or 13 

14 or 15 

L-See Chart 
("A" dim.) 

"A" Dim. Vol. 
(nom.) (cu. in.) 
0.700 0.263 

1.080 0.405 

1.300 0.488 

1.500 0.S63 

1.660 0.623 

1.900 0.713 

H-U.365 in. 
SERIES 375 W-1.230 in. 

Number 
of Bits. 

4 
5 or 6 
7 or 8 

9 or 10 
11 or 12 
13 or 14 

'15 

L-See Chart 
("A" dim.) 

"1I."Oim. Vol. 
(nom.) (cu. in.) 
0.730 0.328 
1.080 0.485 
1.380 0.620 
1.680 0.754 
1.980 0.889 
2.280 1.024 
2.590 1.158 

HIGH ACCURACY, VERSATILE VISHAY DECADE BOXES feature :+::0.005% accuracy, 5ppm/yr. or 20ppm/yr. 
stability, usable from DC to 100 MHz. Ranges: 1 to 99,999 ohms in 1 ohm steps (5-digit model); 0.05 to 100,000 
ohms in 0.01 increments (7-digit model). 

U.S. Patent No. 3,405,381 

@_rnnn@mnIAHVlrm.DrE@n@iffmrmllilrmfmnnnnOUif@adiViSionof .Vishay Intertechnology, Inc. 
,-p \!IU®UU/Jli 11 OOU.:®U® U UUOO [f'OOUUUUUUUD U ® 63 Lincoln Highway. Malvern, Pa, 19355 

eern '1969 See YELLOW SECTION for Local Offices, Phones 2433 
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ULTRONIXU'NC. 
PRECISION RESISTORS 

TECHNOLOGICAL LEADERSHIP IN PASSIVE COMPONENTS 

P.O. BOX 1090 • 461 NORTH 22ND ST., GRAND JUNCTION, COLO. 81501 • PH. (303) 242-0810. TWX (910) 929-6965 
West Coast Marketing Office: 1723 CLOVERFIELD BLVD., SANTA MONICA, CAL. 90404. PH. (213) 870-9346 or 393-9611 

l 
I 

STANDARD SERIES PRECISION WIRE WOUND RESISTORS 

o ACCURACY to .005% o RELIABILITY TO .001%/1000 HR. o ENVIRONMENTALLY STABLE 
o OPERATIONAL STABILITY; 3D PPM YEAR o OVER FORTY SIZES AND STYLES o ZERO VOLTAGE COEFFICIENT o NOISE FREE o TEMPERATURE COEFFICIENT TO 

±5 PPM/oC o LOW THERMAL EMF o SURPASSES MIL-R·39005A & MIL·R·93D 

DESCRIPTION - Highly accurate, reliable Ultronix 
resistors are available in over forty styles and sizes with 
power ratings from. 1 to 2 watts at l25°e. Standard ac
curacies are 1%, .1% .05%, .02% and .01% with guaran
teed resistance shift within 30 ppm (one year at full power). 
First year drift is less than 10 ppm with S Series. On the 
Minute Man I Program Ultronix resistors operated more 
than 450,000,000 part hours with no field failures for a 
field failure rate of .00022% per 1,000 hours at 60% confi
dence. Standard resistor types meet or exceed MIL-R-39005A 
and MIL-R-93D. 

APPLICATION - All major U.S. aerospace programs 
use Ultronix standard resistors in addition to discriminating 
commercial users. All resistor applications requiring ac
curacies better than .05 %, stabilities of 10 ppm, or temper
ature coefficients less than 25 ppm/oe are applications 
for Ultronix resistors. Many applications requiring accura
cies as loose as .1 % under stringent environmental condi
tions demand the use of wire wound resistors due to the 
instabilities of other resistor types under moisture, shock, 
vibration, and other conditions. Typical circuit functions 
such as D to A conversion, ladder dividers, and zener com-

pensation are performed by Ultronix resistors. Also, re
sistors for special applications can be custom designed to 
your specific needs. 

DESIGN AND OPERATIONAL FEATURES
Ultronix molds bobbins and resistors of STAKYD, a spe
cially compounded polyester having triple the time-temper
ature stability of epoxy. AV welded construction is used 
throughout, lead to tab welds are made by automatic equip
ment, and are protected by encapsulation within the bobbin. 
Dual pi wall construction is used in all multiple pi Ultronix 
resistors. This feature eliminates the shorting failure mode 
of single pi wall resistors when reverse winding from one 
pi section to the next. All Ultronix resistors are stabilized 
by a unique time/temperature cycle to remove winding 
stresses before trimming to exact value. Resistors are 100% 
inspected per mechanical and electrical specifications. Sam
ple lots from each day's production are accumulated and 
tested to the requirements of MIL-R-39005A, MIL-R-93D, 
and ULTRA, Ultronix own high reliability specification. 
Samples are taken from all production, not only military 
orders. When you specify Ultronix components, you get 
the benefit of Quality Assurance which has been approved 
by every major aerospace company and government agency. 

AXIAL PRINTED CIRCUIT RADIAL 

-r-
LENGTH LEAD SPACING 

LEADS:Tin-plated coppe.r standard, gold-plated nickel available 

2434 See YELLOW SECTION for Local Offices, Phones eem/1969 
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ULTRONIXU PRECISION RESISTORS 
INC. TECHNOLOGICAL LEADERSHIP IN PASSIVE COMPONENTS 

P.O. BOX 1090 • 461 NORTH 22ND ST., GRAND JUNCTION, COLO. 81501 • PH. (303) 242-0810 • TWX (910) 929-6965 
West Coast Marketing Office: 1723 CLOVERFIELD BLVD., SANTA MONICA, CAL. 90404. PH. (213) 870-9346 or 393-9611 

S SERIES HIGH STABILITY PRECISION WIRE WOUND RESISTORS 

o ACCURACY TO .0025% 

o OPERATIONAL STABILITY 10 PPM/YEAR 

o TEMPERATURE COEFFICIENT TO 
1 PPM/oC 

o NOISE FREE 
o LOW THERMAL EMF 

o RELIABILITY TO .001 % /1 000 HR. o SURPASSES MIL-R-39005A 
REQUIREMENTS o ENVIRONMENTALLY STABLE o ZERO VOLTAGE COEFFICIENT 

DESCRIPTION - Ultronix High Stability S Series wire 
wound resistors are designed for applications requiring 
maximum accuracy and stability in stringent environments. 
Ultronix resistors far exceed the requirements of existing 
military specifications. Resistance shift due to full power 
operation for one year is GUARANTEED to be less than 
10 ppm. Ultronix resistors have more than 4S,000,000 part 
hours of failure rate verification testing. Documented failure 
rates are better than .0010% per 1000 hours at 60% con
fidence and 100% stress. High stability series resistors exceed 
the requirements of both MIL-R-3900SA and MIL-R-39D. 

APPLICATION - Resistor applications requiring ac
curacies better than .OS %, stabilities of 100 ppm, or tem
perature coefficients less than ±2S ppm are applications 
for wire wound resistors. As environmental demands in
crease, resistor selection is dictated more by environmental 
stability than by initial accuracy. If resistor accuracy of 
0.1 % or better must be maintained under vibration, shock, 
or other typical military environments, the proper resistor 
selection is Ultronix wire wound due to environmental 
instabilities of other resistors. To determine if you should 

be using Ultronix resistors, compare your circuit needs 
under your environmental requirements with the stabilities 
per Table I. 

DESIGN AND OPERATIONAL FEATURES
Ultronix molds bobbins and resistors of ST AKYD, a spe
cially compounded polyester having triple the time-temper
ature stability of epoxy. All welded construction is used 
throughout. Lead to tab welds are made by automatic equip
ment and are protected by encapsulation within the bobbin. 
Dual pi wall construction is used in all multiple pi Ultronix 
resistors. This feature eliminates the shorting failure mode 
from one pi section to the next. 

Environmental protection is provided by molded ST AKYD, 
or glass to metal sealed tubes, if complete hermetic seal is 
required. All Ultronix resistors are stabilized by a time! 
temperature cycle to remove winding stress before trimming 
to the exact value. Resistors are 100% inspected per elec
trical and mechanical specifications. Sample lots from each 
day's production are accumulated and tested to the re
quirements of MIL-R-3900SA, MIL-R-93D, and ULTRA, 
Ultronix own high reliability specification. 

TABLE I 
RESISTOR ENVIRONMENTAL STABILITY COMPARISON 

Table I compares the resistance stabilities required by 
the various military specifications and the stabilities 
of ULTRONIX S Series resistors under the same test 

DIAO' 
8 

I LENGTH~I 
. ::::j 1-1/ 16* 

~,...-----,~ (TYP) 

conditions ...... 

* Hermetically Sealed Parts Only 

TABLE II 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2435 
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ULTRONIXU- PRECISION RESISTORS 
INC. TECHNOLOGICAL LEADERSHIP IN PASSIVE COMPONENTS 

P.O. BOX 1090 • 461 NORTH 22ND ST., GRAND JUNCTION, COLO. 81501 • PH. (303) 242-0810 • TWX (910) 929-6965 
West Coast Marketing Office: 1723 CLOVERFIELD BLVD., SANTA MONICA, CAL. 90404. PH. (213) 870-9346 or 393-9611 

SPECIFICATIONS 
STANDARD SERIES 
o ACCURACY-Standard accuracies are 1%, .1%, .05%, 
.02% and .01%. Special resistors can be made to .005% 
accuracy with values and ratios matched to .00 I %. For 
more accurate resistors order Ultronix· S series which can 
be supplied to .0025 %. 

o TEMPERATURE COEFFICIENT - Standard T.C.: 
From _55°C to +12SoC is: 

o ± 10 ppm, 500 and over 
0±ISppm,100t0500 

o ±30 ppm, 10 to 100 
o ±90 ppm, less than I 0 

Special T.C.'s can be supplied in all standard wire alloys from 
I ppm to +5S00 ppm/"C over limited temperature ranges. 

o STABILITY - Long term stability of standard Ultronix 
resistors under typical operating conditions is better than 
30 ppm for the first year, and less than 10 ppm per year in 
succeeding years. Typical shifts in resistance due to tests 
run per MIL-R-39005A are per Table I. If greater stabilities 
are required specify Ultronix S Series resistors. 

o NOISE - Per MIL-STD-202 tests, noise is not present. 
Thermal EMF is less than 4 micro volts. 

o VOLTAGE COEFFICIENT-Less than .01 ppm/volt. 

o OPERATING TEMPERATURE - Wattages are rated 
at 125°C. Resistors used at higher ambient temperature, 
must be derated by a factor of 5% for each degree over 
125°C. Normal operating range is -5SoC to -I- 14SoC. 
-55°C to -I- 145°C. 

o MILIT ARY SPECIFICATION - Standard resistors meet 
or exceed the requirements of MIL-93D and MIL-R-39005A. 
Military specification size conversion to Ultronix size is per 
Table II. 

S SERIES 
o ACCURACY - .OS%, .02%, .01% & .OOS% are standard 
S Series accuracies. Special resistors are supplied to .0025 %. 
Values and ratios can be matched to .001 %. 

o TEMPERATURE COEFFICIENT - Standard T.C. is 
as follows over the range -5SoC to -I- 125°C. 

o ± 7 ppm, SO 0 and over 0 ±30 ppm, I 0 to 10 0 
o ±IS ppm, 10 0 to SO 0 0 ±90 ppm, less than I fl 

Special T.C.'s are supplied to 0 ± I ppm over limited tem
perature ranges. If high T.C. parts are required order 
Ultronix Standard Series resistors in which T.C.'s are 
supplied in all available wire alloys to +5500 ppm/"C. 

o STABILITY - Long term resistance stability of S Series 
resistors under full power is guaranteed to be within 10 ppm 
for the first year and 5 ppm per year in succeeding years. 

o NOISE - is not present per MIL-STD-202 tests. Thermal 
EMF is less than 4 micro volts. 

o VOLTAGE COEFFICIENT - Less than .01 ppm/volt. 

o OPERATING TEMPERATURE- _55°C to +145°C, 
Wattages are rated at 125°C. Resistors used at higher am
bient temperatures must be derated by a factor of 5% for 
each degree over 125°C. 

o FREQUENCY CHARACTER
ISTICS - Ultronix resistors are 
non-inductive wound. A detail spe
cification of the frequency char
acteristics of wire wound resistors, 
in limited space, is difficult. Fre
quency response is dependent 'upon 
the physical dimensions of the 
resistor, number of pi, distance 
between the pi, length of wire, or 
ohmic value, the ratio of wire insu
lation thickness to wire diameter 
and winding geometry. All of these 
items are controllable and may be 
varied to obtain reactive parameters 
to match your specified needs. For 
the large majority of applications 
however, the small reactance en-
countered in our resistors is neg-
ligible. In general, resistor values 
above about 10 K will be capaci
tive, and will not exceed 1 to 3 pfd 
depending on value. Resistors be
low 10 K will be inductive and less 
than 20 microhenries. 

If you have specific speed re
quirements our applications group 
will be pleased to review them and 
recommend the resistor type best 
suited to your needs. 

MILITARY SPECIFICATIONS 

o LEADS - Standard material is tin coated copper, 2.0 
±.25 inches long. 100 series resistors are supplied with 22 
GA, all others, 20 GA. Gold plated nickel and "A" nickel 
leads are available on request. 

o FREQUENCY CHARACTERISTICS - Ultronix resis
tors are non-inductively wound. A detail specification of 
the frequency characteristics of wire wound resistors, in 
limited space, is difficult. Frequency response is dependent 
upon the physical dimensions of the resistor, number of pi, 
distance between the pi, length of wire, or ohmic value, the 
ratio of wire insulation thickness to wire diameter, and 
winding geometry. All of these items are controllable and 
may be varied to obtain reactive parameters to match your 
specified needs. For the large majority of applications, how
ever, the small reactance encountered in our resistors is 
negligible. In general, resistor values above about 10 K will 
be capacitive, and will not exceed I to 3 pfd depending on 
value. Resistors below 10 K will be inductive and less than 
20 microhenries. 

If you have specific speed requirements our applications 
group will be pleased to review them and recommend the 
resistor type best suited to your needs. 

o LEADS - Standard material is tin coated copper, 
2.0 ±.25 inches long. 100 series resistors are supplied with 
22 GA, all others, 20 GA. Gold plated nickel and "A" 
nickel leads are available on request. 
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HIGHER POWER OR SMALLER SIZE 

lOW Power Resistor 
Alumina Core 

ULTRONIX 
lOW Power Resistor 
Alumina Core 

The size differential between 10 
watt power resistors with alum
ina cores, beryllia cores and the 
ULTRONIX aluminum cores is 
graphically shown at left. An 
ULTRONIX power resistor with 
solid aluminum core requires lfl 
the volume of a beryllia core 
resistor, and 1/14 the volume 
of an alumina core resistor-at 
the same power ratings. These 
power/size advantages mean you 
can double the power and 
operate at the same tempera
ture of an equal size beryllia 
core resistor-or you can oper
ate at the same power levels and 
temperatures with a resistor size 
V3 the volume of a beryllia core 
resistor. 
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ULTRONIX,DIKRAN vs. CONFORMAL SILICON 

FOUR STANDARD POWER RATINGS Coating Mat~rial Com parisen 

Silicon· 
Coatings UItronlx 

DIALECTRIC STRENGTH 800 Volts/MIL 3400 Volts/MIL 

2W 
WATER 0.15 0.05 ABSORPTION (%/24 hr) 

THERMAL iQAL-QMl 
5W CONDUCTIVITY (Sec-CM2-'C) 35 x 10-s 80x 10-s 

MAX OPER TEMPERATURE 500'F 700'F 
lOW CHEMICAL RESISTANCE Poor Excellent 

l4W 

-
POWER@Z5'C 

MIL SPEC 
MAX.* MAX. ULTRONIX MIL-R- MIL-R- RATING FOR ULTRONIX MIN. LEAD LEAD 

PART NO. 260 39007 A APPLICABLE RATING RESIS. RESIS. WORKING LENGTH DIA. 
SIZE LENGTH 

SIZE (.0007 Wire) VOLTAGE 

CCIOA RW81 RWR81 IW 2W 1.00 4K 0 34VDC .250 .085 22 2.00 
:±- .031 ±.031 AWG ± .125 

CC25A RW79 RWR89 3W 5W 0.10 15K 0 135 VOC .530 .187 20 2.00 
±.031 ±.031 AWG ±.I25 

CC50A lOW 0.10 4OKO 280VDC 1.00 .187 20 2.00 
±.062 ±.031 AWG :±- .125 

CC70A 14W 0.10 65K 0 450 VDC 1.000 .312 20 2.00 
j-.• 062 +.031 AWG -+ .125 ------

* Higher ohmic values available with finer wire. 

Ultronix Power Resistors are manufactured in two series; 
the CC Series and the MS Series. These resistors are in 
conformance with the Ultronix basic philosophy of providing 
superior components through technological advancements. 
Both series boast the .proven benefits of the new dielectrically 
coated solid aluminum core. This feature. alone gives Ultronix 
power resistors cooler operation and greater stability than 
competitive units. By combining the aluminum core with 
Ultronix high emmisitivity DIKRAN conformal encapsulant, 
we have made the CC Series which is fully qualified to the 

High Reliability Resistor Specification MIL-R-39007 and 
in addition gives complete solvent and moisture resistance, 
smallest size, and eliminates harmful outgassing. The MS 
Series Resistor encapsulates the aluminum core in molded 
silicone. The molded encapsulation eliminates body to lead 
meniscus and gives highly repeatable physical dimensions. 
These features make the MS Series ideally adaptable to 
automatic insertions and still retain the aluminum core's 
inherent superior stability as well as Military Specification 
moisture and solvent resistance. 
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ULTRONIXIi,NC. 
POWER RESISTORS 
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WIRE WOUND POWER RESISTORS MOLDED SILICONE SERIES 

o MOLDED SILICONE ENCAPSULANT 

o HIGH STABILITY 

o SMALL SIZE 

DESCRIPTION - Supplied in many miniaturized sizes 
from 1 to 7 watts, Ultronix resistors feature durable, die 
molded silicone bodies and aluminum cores and fill the 
needs of the most demanding military and commercial 
applications. MS resistors offer improved stability, clip 
mounting capabilities, and are ideally suited to automated 
circuit assembly techniques. 

APPLICATION - Size and shape repeatability of 
±.005", within each production lot, makes these com
ponents ideal for high speed automated circuit assembly. 
Consistent clean lead to clean lead dimensions with com
plete lack of meniscus eliminates cracks during automated 
lead bending. The high density of SILCAP coating com
bined with uniform body size and shape allow these 
resistors to be clip mounted for heat sink purposes with 
no insulation breakdown. Resistor power rating can be 
doubled by heat sinking to a metal surface equivalent to 

o SOLVENT .RESISTANT 
o MOISTURE RESISTANT 
o ALL WELDED CONSTRUCTION 
o MEETS OR EXCEEDS MIL·R-39007A & MIL-R-26D 

.040" thick aluminum with an area of 1.5 square inches 
per watt. 

DESIGN AND OPERATIONAL FEATURES
Ultronix pioneered the use of dielectrically coated aluminum 
as power resistor core material. Aluminum's higher thermal 
conductivity assures optimum heat dissipation, and mini
mizes "hot spot", one of the major causes of resistor insta
bility. MS series resistors demonstrate stabilities typically 
twice as good as required by MIL-39007A (see figure 1). 
End caps are of stainless steel selected for its compatibility 
with the resistance wire, to minimize thermal EMF. SILCAP, 
the Ultronix molded encapsulant, is a dense, uniformly thick 
protective coating of pure silicone polymer which gives 
vastly superior solvent and moisture resistance over the 
commonly used co-polymer silicone conformal coatings. 
Complete lot traceability is maintained throughout all 
operations, another Quality Assurance benefit from Ultronix. 

SPECIFICATIONS 
ACCURACY: Standard tolerances are 5%, 
3%, and 1%, closer tolerance is available 
on request. 

'fERMINALS: Tinned, copperweld leads are 
standard, Grade "A" nickel, untinned, avail
able on request. 

CORE: Aluminum COfe for high h~at dissi
pation. 

ELEMEN'f: Low temperature coefficient, 
High resistivity, nickel chrome alloys. 

2438 

DIELECTRIC: 500YAC for MS-I & MS-2, 
IOOOY AC for others. 

INSULATION RESISTANCE: Measured ter
minal to core equals 10;; meg ohms minimum 
at 25'C, and 104 meg ohms minimum at 300'C. 

END CAPS: Stainless steel end caps to 
minimize thermal EMF. 

SHORT TIME OVERLOAD: Three seconds 
at 5 times rated power for MS-I & MS-2. 
Others, 3 seconds at 10 times rated power. 

INDUCTANCE: Less than 5"h. 

ENCAPSULATION: Ultronix SILCAP, pure 
silicone polymer mo1ding material. 

STABILITY: MS Series stabilities are 
typically twice that required per MIL-R-
39007A and are shown in Fig. 1. 

TEMPERA 'lURE COEFFICIENT: 
Less Than I Ohm ................................ ±90 ppm 
I Ohm to Below 10 Ohms .................. ±50 ppm 
]0 Ohms and Above ............................ ±20 ppm 

RESISTOR SIZES 

* Higher ohmic value available with finer wire. 

See YELLOW SECTION for Local Offices, Phon.es eem/1969 



U§iiiijllffiD SECTION 4700 

ULTRONIXIi,NC. POWER RESISTORS 
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CC SERIES, WIRE WOUND POWER RESISTORS 
o SMALLEST SIZE 

o SOLVENT RESISTANT 

o NO OUTGASSING 

DESCRIPTION - Ultronix CC Series Power Resistors 
offer the smallest package size available in the industry for 
a given power rating due to the greater thermal conductivity 
of the solid aluminum core and the high emissivity of the 
Ultronix encapsulating material, DIKRAN. Ultronix alu
minum cores have twice the heat conductivity of beryllia 
and 16 times that of common alumina core. 

Ultronix encapsulation material DIKRAN, unlike com
mon silicone conformal coatings, is completely impervious 
to all solvents encountered in cleaning operations. The 
resilience and excellent adhesion factor of DIKRAN gives 
superior moisture resistance, and eliminates the shelf life 
and low power moisture problems of competitive power 
resistors. DIKRAN's extreme stability does away with out
gassing and the associated open contact contamination 
caused by silicone coated resistors. These features of higher 
thermal conductivity, elevated temperature capabilities, and 
superior environmental resistance, make CC Series Power 
Resistors the most reliable units available in the indus
try today. 

APPLICATION - Ultronix CC Series Power Resistors 
are specifically designed for applications which can not be 
satisfied by standard power resistors, and for those critical 

o IMPERVIOUS TO MOISTURE 
o HIGH STABILITY 
o MEETS OR EXCEEDS MIL·R·39007A 
o LOWER OPERATING TEMPERATURES 

applications requIrIng the utmost in reliability. Review the 
following comparison, under Design and Operational 
Features to determine if your application could be better 
satisfied by Ultronix CC Series Power Resistors. 

DESIGN AND OPERATIONAL FEATURES· 

SPECI FICATIONS 
ACCURACY: Standard tolerances are 5 %, 3 %, and 1 %, 
closer tolerance is available on request. 

TERMINALS: Tinned, copperweld leads are standard, 
Grade "A" nickel, untinned, available on request. For nickel 
leads derate power rating 30%. 

CORE: Aluminum core for high heat dissipation. 

ELEMENT: Low temperature coefficient, high resistivity, 
nickel chrome alloys. 

DIELECTRIC: 500VAC for CCI0A (2 watt), 1000 VAC 
for all others. 

INSULATION RESISTANCE: Measured terminal to core 
equals lOS meg ohms minimum at 25°C, and 104 meg ohms 
minimum at 300°C. 

END CAPS: Stainless steel end caps to minimize ther
mal EMF. 

STABILITY: Due to the unique construction and the efficient 
heat dissipation of the aluminum core, stability is inherently 
greater. 

25 50 15 100 125 150 115 200 225 250 215 
Ambient temperature in degreet centigrilde 

SHORT TIME OVERLOAD: 

POWER DERATING CURVE 
FOR HIGH AMBIENT TEM
PERATURES - ULTRONIX 
Type CC aluminum core resistors 
operate in a normal temperature 
range of -'-55"C to +275"C. At 
higher temperatures in this range. 
they must be derated. The power 
derating curve shows the percent 
of rated power at varying ambient 
temperatures. 

CClOA 5x Ultronix rated power for 3 seconds 
CC25A 5x Ultronix rated power for 5 seconds 
CC50A lOx Ultronix rated power for 5 seconds 
CC70A lOx Ultronix rated power for 5 seconds 

INDUCTANCE: Less than 5!L h. 

TEMPERATURE COEFFICIENT: Over the temp. range of 
_55°C to +275°C 

Less Than 1 Ohm - ±90 ppm 
1 Ohm to Below 10 Ohms - ±50 ppm 
10 Ohms and Above - ±20 ppm 

Special TC is available upon request. 
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DIGITAL •• ANALOG CONVERTER NETWORKS, R·2R SERIES 

DESCRIPTION - Ultronix R-iR resistive networks are 
high reliability ladder adder circuits. By addition of a 
comparator and associated clock and gate logic to the 
network output, R-2R networks may also be used for 
analog digital conversion. 

Techniques used in producing these highly stabie ladder 
networks make possible straight binary conversion' to 14 bits 
with ±Y2 least significant bit accuracy giving a capacity 
of recognition of I part in more than 30,000. Networks 
are designed to stay within ± Y2 LSB accuracy ovt;r their 
rated temperature range for the life of the unit. 

APPLICATION - Ultronix converter networks have 
been selected for demanding applications in many United 
States aerospace programs. They have performed on the 
moon in Surveyor I and III as well as in F-4 and F-ll1 
Aircraft. Any application which requires the accurate con
version of binary coded signals to analogs, or analog signals 
to binary is a possible application for ULN series converter 
networks. 

1. Part number. Show as: 
ULN 100 12 10K / 20K 

Type 
Number of bits 
R (ohms) 
2R (ohms) 

NO. BITS LENGTH 

3 0.80 

Special Features, If Required 

Speed requirements. 
Feed-back or attenuating resistor. 
Compensation for transistor switch 

resistance. 
Show your circuit modifications. 

LENGTH 
+.000 
-.030 

The accuracies shown in Table 1 take into consideration 
resistance variations due to temperature change over the 
networks rated temperature range. Table II is provided to 
allow determination of the minimum value of "R" to be 
used with a given binary input voltage to maintain the 
accuracies and stabilities specified. The value of "2R" may 
be compensated to take into consideration the internal 
resistance of the related switching device if necessary. 

Long term stability is specified.in Table 1 in parts per 
million variation of output voltage with respect to input 
voltage, or variation of binary weighting, under constant 
operating temperature for one year. 

DESIGN AND OPERATIONAL FEATURES
ULN 100 and ULN ISO networks are packaged in Diallyl 
Phthalate boxes and utilize all welded construction. The 
ladder circuits are made of Ultronix ultrastable, high 
reliability wire wound resistors that meet or exceed the re
quirements of MIL-R-93D and MIL-R-3900SA. Special con
figurations can be supplied to meet your specific requirements 

I 00.000 n 

50,000n 

20,000n 

10,0000 

2,0000 

2000 

2V SV 10V SOV 100V 150V 

r .20 -,.251-
4 1.00 

~]T 5 1.20 
6 1.40 • • • • • • • • • • • • • .> 

1413 12 11 10 9 8 7 6 5 4 3 2 
7 1.60 I 1.00 · '" 8 1.80 

, 
.80 . +.000 

.~ 

I · " 9 2.00 I I 

10 
· .. 

10 2.20 G · .. VO · "-11 2.40 
12 2.60 
13 2.80 
14 3.00 G 

22 'AWG gold plated nickel 
leads, 1" min. length standard. 

All Tolerances ±.OlO 
unless otherwise specified 
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ULN 100 CONFIGURATION ALL BIT LENGTHS 
SUPPLIED IN SAME BOX SIZE 

2R 

14 13 12 11 10 3 2 
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VICTOREEN RESISTORS 
When You Require Precision Resistors 
for Ultracritical Applications Involving 

HIGH VOLTAGE · HIGH IMPEDANCE· HIGH STABILITY· HIGH WATTAGE 
TYPE MOX (Metal Oxide Glaze) RESISTORS 

=;{~ I I Pt~ 
t ~ 1.5".Lj .. -'-~~~::--A--------.J--L--' Leads are 20 AWG (.032') 

B Max. Min. Max. -I Tinned Copper or Dumet. 

Wattage Max· Max. 
Dimensions, inches 

Type Resistance Rating Ope, Oper 

Number Range CdjWC Voltage Temp A 

MOX-400 2S00 megohms .2S 1000 V 220'C .420±.OSO 

MOX-7S0 SOOO megohms .SO 2000 V 220'C .790 ± .OSO 

MOX-1125 10.000 megohms 1.00 SOOO V 220'C 1.I7S±.060 

MOX-I SOD megohms 2.5 7500 V 220'C 1.062±.060 

MOX-2 1000 megohms S IS. 000 V 220'C 2.062 =.060 

MOX-3 ISOO megohms 7.5 22.S00 V 220'C 3.062 ± .060 

MOX-4 2000 megohms 10 30.000 V 220'C 4.000= .060 

MOX-5 2S00 megohms 12.5 37.S00 V 220'C S.062 = .060 

*Applicable above critical resistance 

MOX-IE- MOX-SE in same values with diameter (BI .315+·.~~~ 
2 and 5% available in all values. 1% to 1000 megohms. 

For Less Critical 
Applications Involving 

HIGH VOLTAGE· HIGH IMPEDANCE 
HIGH WATTAGE 
VARNISHED CARBON 
RESISTORS 

HV Series High Voltage Resistors Features-Resistances 
from .01-25,000 megohms. Power ratings: Radial lug 
1-1 OW; axial lead 1-5W_Max working voltages: Radial lug 
3500-40,000 volts; axial lead 3500-30,000 volts. 

HP Series High Power Resistors Features - Radial band 
type. Resistances 0.5 -1 00,000 megohms. Power ratings 
12-100W. Max working voltages 15-125 KV. 

H F Series High Frequency Resistors - Elements are ap
plied as a solid coating resulting in low inductance. Features: 
Resistances 20 ohms-1 00 megohms. Power ratings: Radial 
lug 1-10W; radial band 12-90W; axial lead 1-5W. Max 
working voltages: Radial lug 375-3100; radial band 
1250-8500; axial lead 375-1500 volts. 

B 

.130±.01O 

.130±.010 

.130± .010 

.284±.010 

.284±.010 

284±.01O 

.284=.010 

.284± 010 

Encapsulation 

Si Conformal 

Si Conformal 

Si Conformal 

Si Conformal 

Si Conformal 

SI Conformal 

Si Conformal 

Si Conformal 

Temp Coefficient: This parameter varies 
with resistance value. Coefficients of 150 ppm 
in the low resistance values can be maintained, 
increasing to 2000 ppm in the higher values. 

Voltage Coefficient: This parameter also 
depends on resistance value. Where a low 
voltage coefficient is required, it is possible 
to obtain values of 5 ppm or less. 

Stability: Better than ± 2% for 2000 hours 
at fu II load for M OX-400, -750, -1125; 
better than ±1% for 2000 hours for MOX-1 
through -5. 

Insulation Resistance: Adequate to 750 
volts; with our special epoxy versions MOX-1 E 
- MOX-5E available. This increases to 6000 
volts with an attendant loss of power handling 
capabilities. 

Standard Tolerances: For MOX-1 through 
-5,1%, 2% and 5% available in all types and 
values. 2 and 5% available in all values. 1 % to 
1000 megohms. For MOX-400, -750, and 
-1125, 1 % to 2000 megohms, 2% to 5000 
megohms, 5% to 10,000 megohms. Y:.% in 
limited values on request. 

TYPE RX-l 
HI-MEGOHM 
RESISTORS 

I' IN. MIN.--t:::='-7/8IN. MAX. 'I' I IN. MIN'1 

==;11 (I ( [ I D r.t== 

.198 IN. DIA. MAX. llEAD OIA. 

.020 IN. ',002 IN. 

Features - Hi-Megohm resistors continue to be Victoreen's 
forte and the Type RX-1 series is pre-eminent as the most 
reliable of its type. Manufactured in accordance with MIL-R-
14293A, characteristic T. Carbon coated glass rod resistor 
element banded with silver for electrical contact. Special 
silicone varnish coating. Noise level negligible. Available in 
resistances from 107-1014 ohms. Power rating is 1 divided by 
resistance in megohms. Tolerance 1 % below 1012, 2% and 5% 
below 1013 ohms, 10% over entire range. Max working voltage 
1000V. Max ambient temperature 100'C. 

VICTOREEN INSTRUMENT DIVISION 

eem /1969 
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RELIABILITY IN RESISTORS - FROM O. U2 TO 1,000,000 Meg. 

MINIATURE OXIDES to MIL-R-22684B PRECISION METAL FILM to 150 MEG. 
Rating MIL Dielectric Rated 

Type Watts Type strength Voltage 

F07 1/4 RL·07 1000V 250 Volts 

F20 1/2 RL-20 1000V 350 Volts 

TYPE LGTH. DIA. 

F.07 .250" ±.O31" .090" ±.008" 

F20 .375" ±.025" .145" ±.OO5" 

TOLERANCE: STD. AT ±1%, ±2% AND ±5% 

IDENTIFICATION: STD. COLOR BANDING 

Resistance Range 
Min. Max. 

47 Q 150K 

10 Q 470K 

LEADS 

.025" ±.002" 

.032" ±.002" 

PRICES: .033 - .30 (Bulletin M3B) 

PLUS A COMPLETE LINE OF FLAMEPROOF POWER OXIDES, 
2 - 10 WATT (BULLETIN M5). 

Type 
No. 

MHO 

T.C. 
in 

Resistance RaRge PPM 
SOil 2S0K 2S 
lOll CM~50 
lOll 1 Meg. 100 

High ~- Value 1.1 Meg~to 10 Meg-. -ISO 
. SOil ----soDiC 2S 

TOLERANCE: 1% STD. ALSO .05% AND 0.25% 

@ Dimensions 

lFC-i25°C 

'/2 '/. .470// .145" 

'/2 .625" .205" 

.841l" .285" 

(Bulletin MI4C) 

HIGH VOLTAGE OXIDES 

F43D '/2 Standard Wire Leads 1.094" 0.312·' 

F43KU '/2 Comb. Lead/Threaded 1.188" 0.312" 

F44D Standard Wire Leads 2.000" 0.312" 

F44KU Comb. Lead/Threaded Cap 2.094" 0.312" 
--------~-

*F44TU Threaded Both Ends 2.187" 

ULTRA LOW VALUES 
RESISTANCE RANGE 

TYPE WATTS % TOL. LGTH. DIA. MIN. MAX. 

A2D 1/2 1,2.5 .375" .145" 0.1 !l 9.9 Il 

A31 1-1/2 2,5, 10 .6875" .203" 0.27 Q 2711 

A32 3 2,5,10 .8906" .328" 0.27 Q 27 !l 

PRICES: .075 - .95 (BULtETINS lVI0A) 

AITENUATOR PADS 
WRITE FOR BULLETIN AP13 COVERING OUR EXTENSIVE LINE 
OF PADS. 

4KV 15KV 26°C ± 2% 2M 3,000M 

4KV 15KV 26°C ± 5% 
2M 100,000M 

±10% 

14KV 50KV 36°C ± 2% 2M 1O,000M 

14KV 50KV 36°C ± 5% 
----~ 2M 150,000M 

14KV 50KV 36°C ±10% 

ULTRA HIGH VALUES (GLASS ENCLOSED) 
RESISTANCE RANGE 

TYPE lGTH. DIA. STD. TOL. MIN. MAX. 

M51 1-5/8" 1/4" ±1%,±2%, ±5%10 Meg. 1,000,000 Meg. 

Manufactured by an entirely new process utilizing Welwyn-developed 
CEROX. The performance of this component is significantly superior 
to any other similar item now available. 
PRICES: 2.20 - 21.00 (BULLETIN HV8B) 

NEW MINIATURE HIGH VALUE 
MH51 '/2" x Xi' ±10, 20%, 30 Meg. to 5,000 Meg. VC -
PPM/Volt, 5 KV Pulse (BULLETIN HV9) 

WELWYN NOW MARKETING & WAREHOUSING BEYSCHLAG OF WEST GERMANY 

SUPERIOR QUALITY 5% DEPOSITED CARBONS PRICED COMPETITIVELY WITH COMPS 

Wattage @ ~:n· Europe's leading supplier of deposited carbon resistors 
Type 40·C 70·C D Tol. Range 

5% 10 (! - 1 M 
Beyschlag products are now being stocked in depth both BB % 'I. .250" .098" 150 2% 10 (! - 1 M 

-~-~------

in the U SA and Canada. Quality control at every step BVa '12 'I. .325" .114" 250 5% 1 (! - 1 M 
2% 4.7 (!. 1 M -------------

in the production process, coupled with highly automated B'I. % '12 .475" .166" 500 5% 1 (! -10 M 
2% 1 (! -5.1 M 

manufacturing technique, guarantees the enviable repu-
B'I2 'f.l .550" .236" 630 5% 4.][1·22 M 

tation for quality and reliability that Beyschlag have 2% 4.7 (! -5.1 M 

earned throughout the world for over 20 years. Bl IV. .740" .355" 750 5% 10 (!. 22 M 
2% 10 (! ·5.1 (! 

(BULLETIN WB-1) 

USA: WELWYN INTERNATIONAL, INC.· 811 SHARON DR .• WESTLAKE, OHIO· (216) 871-8900· TWX 810-427-9125 • CABLE WELINT • TELEX 00985276 

CANADA: WELWYN CANADA LTD .• P.O. BOX 2484 • 1255 BRYOGES S1. • lONDON, ONT .• CAN .• (519) 451-9490 • CABLE WELCAN • TELEX 024-843 
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'Miijlmd SECTION 4750 

GAMEWELL@ precision potentiometers 

CUSTOM -ENGINEERED WIRE WOUND AND CONDUCTIVE PLASTIC TYPES 
... FOR YOUR MOST DEMANDING APPLICATIONS- Highbr 
standards of performance at competitive prices are being 
demanded of today's electronic equipment. How does the pre· 
cision pot stack up in this situation? It almost becomes a 
necessity. With Gamewell you specify exactly what you want -
no more and no less! Gamewell precision pots payoff in the 
long run. They're tough. They're dependable. And they're reo 

markably precise. In most cases they actually cost less, when 
all is considered, than so called "economy" pots. Choice? You 
tell us. We can do - note the broad line of types shown below. 
These types represent but a small segment of the scope of 
Gamewell's craftsmanship. Let your pot requirements take 
a turn for the better; call in your local Gamewell representative 
today or write for a copy of our new detailed pot catalog. 

WIRE WOUND OR CONDUCTIVE PLASTIC ELEMENT, SINGLE·TURN METAL·CASED MODELS L1NEAR-NON·LINEAR 

MODEL(WW) BWB BW IOWB 12W 14WB 14W 

MODEL (CP) BC - - 14C 

Size 'f, ,/, % 'I. % % 
Resistance 

WW Range 5Q·55K 50·5SK 5a-40K loo-SDK lOO·IOOK lOO·IOOK 

Ohms (Std.) CP - 500·20K - - - 500·20K 

LINEARITY 
WW (Std.) 3.0 1.0 0.5 0.5 1.0 0.5 

±% CP 1.0 - - - 0.5 

MODEL(WW) 2lW 23W 26W 2BW 30XS* 30XS 1;' * 
MODEL (CP) 2lC 23C 26C 2BC - -
Size lS/16 1~'16 1% PI. Pis 1% 
HeSIS ance 

WW 16(}.145K 200-155K Range 200-175K 2S0-200K 2K-BOK 2K-BOK 

Ohms (Std.) CP 1K·201( 1K·25K 1K·30K 1K·40K - -

Linearity 
WW 0.3 0.25 0.25 0.25 0.7%Conf. 0.7 %Conf. (Std.) 

±% CP 0.5 0.4 0.35 0.35 - -

WIRE WOUND MULTITURN MODELS - 10 TURN 
3 AND 5 TURNS AVAILABLE 

MODELS 140 230 290 

Size (DO-Inches) % 17/ 1/,0 Illjl6 

Resistance Range (Ohms) 125·300K 250·400K 400·600K 

Linearity (Std.) ± ±0.25% :-':-0.2% ±0.15% 

WIRE WOUND SINGLE TURN PLASTIC-CASED MODELS 

MODELS A or B A·or B A or B A or 8 

Size (OD-Inches) 1 1/. 1% 2 3 

Resistance Range (Ohms) lOO-7SK lSO·llOK 175·150K 300·260K 

Linearity (Std.) % = ±0.25 ±0.2 ±0.15 ±O.l 

"A" means non-phaseBble "8" means phaseable (clamp rings) 

17W 17SC* 17SC-2BRlI- IBW 18se"'" 
17C - - IBC 18C-

11/16 1 1/ 16 11/16 } lis 1 Vs 

12S-120K 1K·35K 1K·35K 140-140K 
30Q·20K 

Per 
lK-20K - - 1K:20K Quad 

0.5 1% Cont. 1.5% Cont 0.5 1% Cont. 

0.5 - - 0.5 Spec. 

32W 32SC* 32MPt 48W 48SC* 

32C 32C- 32C- 48C 4BC-

2 2 2 3 3 

30Q·225K 
5DQ-60K 100·475K 500-260K 

lK·8DK 
Per Per 

lK-50K Quad lK·50K 5K·100K Quad 

0.15 0.6%Conf 0.3 0.1 0.5%Conf 

0.3 Spec. 0.3 0.25 Spec. 

Note: PreCision units are usually supplied with servo 
mounting flanges - bushing or 3·hole mountings are 
available when specified. 

A or B 

5 

500·600K 

±O.07 

, SIN€ COSINE MODELS 
t MODULAR TYPE 

SINE COSINE MODELS 

MODEL Rlll 'II- RL14 * 

Size 2 5/!1> 4% 

Resistance 16K (Sid. 34.4K (Sid.) 

Cont. (P to N) iO.S% :±0.6% 
, 
~ Sme CQSlne types (Not Illustrated) 

All above models may be ganged when specified except for RL models 

SINGLE AND DUAL TRANSLATORY MODELS 

LINEAR NON·LINEAR 

Model 20T square case 1 V4" - advise stroke length needed. 

Stroke (Inch) 1.25 I 2.50 I 5.00 I 8.00 I 12.00 I 14.00 I 16.00 

OA Length (Inch) 2.5 I 3.75 I 6.25 I 9.25 I 13.158 I 16.50 I 17.338 

Resistance Range 100 Ohms to 40K Ohms/Inch for All Strokes ±5% Std. 

Linearity-Cont. Independent Lin. ±l% Std. - Non·Linear Conf. ±0.5% Std. 

Conductive plastic and wire wound elements available In translatory models. "Elements Only" to Your Specification. Send for Details. 

Now available from: 

eem /1969 

FIRST ... WHEN PRECISION COUNTS! 

(3Jg Eagle Signal Division 
E.W. Bliss Company 
A GULF + WESTERN COMPANY 

See YELLOW SECTION for Local Offices, Phones 

Member of VRCI 

736 Federal Street 
Davenport, Iowa 52803 
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MICROPOf® PRECISION POTENTIOMETERS 

Size in Inehel 
IDiameter Length Shaft Dia. 

Ya .797 Ys • 
Z 

1Ys .593 Ys • a::: 
:;) 
I- 1% .818 Y. 

LLI 
..J 
(!J 2 1.018 Y. 
Z -(/) 

3 1.018 Y. 

IJ16 .656 Y. ~. 

Ya 
1.055 Servo 

Va 3 .S30 Bush. 

Z 
a::: .-:;) 1% 1 JJi4 Y. 
'7 
M 

1% Servo 

;t 2 I", Bush. y. "0'" 

I 

7/8 1.182 'I. .~ 

Ya 1.455 Y. • 
Ya 1.455 Ys _i,\i" 
?1. 1.455 Y. .'",. 

1.573 Servo ~t-Ya Ys 1.448 Bush. 

Z 
a::: .~ ::::I 11316 2Y. Y. 
'7 
0 .-.... 

I''!j', 2Va Y. 

Jl.K6 2Ys Y. • 
11Mb 2Va Y. .~ 
1% 2Ys Y. • 2 

2)1, Servo 
2Y. Bush. y. 

!i·MICROPOT - Trademark registered U.S. Patent Office 
Amphenol-Controls Division 
Amohenol Corporation, Janesville. Wisconsin 

IAmphenol 
Standard Standard 

Resistance Resistance 
~odel No. Range in Ohms Tolerance 

10 to lOOK <10K ±5% 
2540 Range A >10K ±3% 

10 to lOOK <10K±5% 
2550 Range A >10K ±3% 

10 to lOOK <5K ±5% 
2560 Range A >5K ±3% 

2580 
20 to 125K <5K ±5% 

Range B >5K±3% 

f----

2590 
20 to 200K <5K ±5% 

Range C >5K±3% 

3460 1~~~~e5gK ±5% 

2130 
10 to 50K to-30\1 ±5% 

Range J 100·50K :!:3% 
.-----~--

10 to 50K 10Q ±IO% 
205-3T' Range F 50·50K ±3% 

20 to 50K 
'::;'Iooa ±1O% 

930' Range H >IOOQ ±3% 

4100 100 to lOOK 100-100K ±5% 
Range M 

2150 
25 to lOOK 25-50a ±5% 

Range K 100-100K ±3% 

2160 
25 to lOOK 25-25ll ±5% 

Range K 100·IOOK ±3% 

2170' 
25 to lOOK 25-50n ±5% 

Range K 100-100K ±3% 

25 to 120K 
25~25a ±5% 

2100 100·IOOK ±3% 
Range I 120K ±5% 

25 to 300K 
25·50a ±5% 

2200 100·100K ±3% 
Range L 200K ±5% 

25 to 300K 
25·50a ±5% 

2220 100·100K ±3% 
Range L 200K ±5% 

25 to 300K 
25·50Q ±5% 

2250' 100-100K ±3% 
Range L 200K ±5% 

25 to 300K 
25-50a ±5% 

2270' Range L 
100-lOOK ±3% 

200K ±5% 

205' 
1.15 to 300K <25Q ±IO% 

Range E >2511 ±3% 

I to lOOK <25Q ::'::10% 
SOO' Range G >25Q ±3% 

, Zero base linearity standard 
2 Absolute linearity standard 

AMPHENOl 
TI-'E RUNt<ER RAMO CORPORATION 

Linearity Tolerance 
Minimum Temperature 

Standard Practical Range 

<50n :.t~1.0% 
100·250f2 ::,:0.75% 2:0.25% -55°C to +1500 C 

>!":lOOn -cO.5% 
~~ .. ~ -~.- ~ - ~ 

<.50r; . 1.0% 
100 50GO:;-0 75% .::.0.25% -~55°C to +150 0 C 

>500Q ::0:0.5% 
---- ~-~~- -.--~,,----

<8000 ±1% 
>8000 ±0.5% ±O.lS% -55°e to + 150°C 

-----~-.. ~ ~. -
<son ±1% 

±O.15% -55°C t,' +150 'C >50Q ±0.5% 

"-'--

±O.S% ±O.l% --55°C to +1500 C 

±O.5% -55°C to +125°C 

±O.5% ±O.l% -55°C to +125 OC 

f---·· 

±O.S% ±Q,l% -55°C to +105 OC 

... 

-1:0.25% ±O.O5% -55°C to +125O C 

±0.25% ±0.05% - 55°C to + 125°C 

±0.25% ±O.O5% -55°C to +105°C 

±Q.25% ±O.O5% -55°C to +105°C 

±0.15% ±0.05% -55°C to +105 O C 

±().25 % ±Q,05% -55°C to +125°C 

<IOOQ ±0.5% 
lOon·200K ±0.25% ±O.O5% --55°C to +105°C 
~200K ±0.5% 

:!:O.25% 
±0.15% ±0.05% -55°C to +105°C 
±0.25% 

<!OOa±0.5% 
100Q-200K ±0.25% ±0.05% -55°C to +105°C 

>200K ±0.5% 

±0.25% 
±O.15% ±0.05% -55°C to +105°C 
±O.25% 

±O.l% ±O.O5% -55°C to +105°C 

I 
±O.l% ±0.015% -55°C to +125°C 

! 

'Different mounting, configuration than Model 2200 
'Different mounting configuration than Model 2220 
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NEW SINGLE·TURN POTENTIOMETERS EXCEED MIL·R·12934D 
Amphenol now offers five single turn potentiometers that meet MIL·R·12934D in all requirements. The 2500 
series potentiometers feature rugged welded terminations; a dual contact wiper that withstands up to 50 g's 
shock or acceleration; diallyl phthalate construction of rotor, insulator ring and element mount for high 
stability under varying humidity and temperature environments, and a movable clamp band that allows all 
phasing and zero settings to be accomplished in the field. 

Maximum Power 
Rating, Watts 

1.25 
At B50C 

Type of 
Mounting 

ServoS 

ServoS 

Maximum No. 
of Sections 

6 

Application 

M I L·R·12934D 
RR0900 

M I L·R·12934D 
RRllOO 

---f-.---I------+---------. 
2 

At 85°C 

4 
At 85 0 C 

ServoS 8 

ServoS 

M I L·R·12934D 
RR1SOO 

MIL·R·12934D 
RR2000 

--------j------+---_ ... _-+------
6 

At 85°C ServoS 8 

4 
At 40°C BU5hing 

4 
At 40°C 

-------~----+----

3 
At 40°C 

3 
At 40°C 

3 
At 40°C 

3 
At 40°C 

3 
At 40°C 

5 
At 40°C 

5 
At 40°C 

5 
At 40°C 

5 
At 40°C 

Bushing 

Bushing 
Servo 

Bushing 

Bushing 

Bushing 
Servo 

Bushing 
Servo 

Bushing 
Servo 

Bushing 

Bushing 

Bushing 

3 

MIL·R·12934D 
RR3000 

Commercial 

Military 
Industrial 

Military 
Industrial 

Military 
Industrial 

Industrial 
Commercial 

Industrial 
Commercial 

Industrial 
Commercial 

Industrial 
Commercial 

MIL·R·12934D 
RRlOOO 

Industrial 
Commercial 

Industrial 
Commercial 

Industrial 
Commercial 

----------r-----+-----+-----1 
5 

At 40°C 

5 
At 40°C 

Bushing 

Bushing 

Bushing 
Servo 3 

Industrial 
Commercial 

Military 
Industrial 

Military 
Industrial 

10 
°0 
50 

100 

20 
50 

100 
200 

RESISTANCE RANGE A 
200 5K 
500' 10K 
lK 20K 
2K 30K 

RESISTANCl RANGE B 
500 
lK 
2K 
5K 

10K 
20K 
30K 
50K 

RESISTANCE RANGE C 

50K 
lOOK 

lOOK 
l25K 

20 
50 

100 
200 

500 
lK 
2K 
5K 

10K 
20K 
30K 
50K 

lOOK 
200K 

RESISTANCE RANGE 0 
100 
500 

1K 
5K 

10K 

RESISTANCE RANGE E 
1.15 
2.9 
25 
50 

100 

10 
50 

100 

200 
SOD 
lK 
2K 
5K 

10K 
20K 
30K 
SOK 

lOOK 

RESISTANCE RANGE F 
200 
500 
lK 

2K 
5K 

10K 

50K 

200K 
300K 

20K 
30K 
50K 

RESISTANCE RANGE G 
1 
3 

25 
50 

20 
50 

100 

25 
50 

100 
200 

10 
30 

100 
200 

25 
50 

100 
200 

25 
50 

100 
200 

100 2K 
200 5K 
500 10K 
lK 20K 

RESISTANCE RANGE H 
200 2K 
500 5K 
lK 10K 

RESISTANCE RANGE I 
500 
lK 
2K 
5K 

10K 
20K 
30K 
50K 

RESISTANCE RANGE J 
300 3K 
500 5,K 
lK 10K 
2K 20K 

30K 
SDK 

lOOK 

20K 
30K 
SDK 

lOOK 
l20K 

30K 
50K 

RESISTANCE RANGE K 
500 10K 
lK 20K 
2K 30K 
5K 50K 

RESISTANCE RANGE l 
500 10K 
lK 20K 
2K 30K 
5K 50K 

lOOK 

lOOK 
200K 
300K 

5 Available in Servo or Bushing Mount f.or Military·lndustrial 2400 Series. 
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AMPHENOl 
CORPOR/\TION 

Specify these 
concentric scale 
Microdials for 
precise potentiometer 
control 

1370 Dial 
Only YH" diameter (1" with finger brake), 
thiS IO-turn Microdial@ projects q/lf," from 
panel Don't let the small size of this dial 
fool you. It ha.~ the same silent gear action 
of the conventional size Amphenol dials. It 
indicates angular posilion of potentlOmeters 
and multilurn device~ of 10 turn5 and less 
with 1000: 1 indexing accuracy. Inner dial 
counts turns, outer dial ticks off hundredths. 
Locks rigidly on to 5haft to eliminate back
las.h. Epicyclical Internal gearing assures 
read,oul accuracy. I- Inger-tip disc offeJ S 
positlve brake action without disturbing 
cntIcai settings 

1350 Series, concentric 
Indicates angular position of potentiometers 
and multi turn devices of ten turns and less 
with ]000: 1 inde~ing accuracy. Inner dial 
counts turns, outer dial ticks off hundredths. 
Locks rigidly onto shaft to prevent backlash. 
Internal gearing is epicyclical type so you 
always know exact reading. Fingertip brake 
holds shaft position until reset. 

3100 Dial-Pot Assembly 
Ampheno!'s Dial-Pot _ a~sembly saves you 
[nne and money. , . eliminates costly mount
jj"1 and phasing If you now buy pots and 
duJs ~eparatel):, but fOJ the same applica
tion your production people must (1) 
mount the pot from back of panel, (2) mount 
tht dlai fr0m front of panel, and (3) phase 
tht dial to the pot so the dial reads zero at 
CI' etfieal output Amphcno] prephases and 
piC a:\r~cmh1!rs tnt', .1JOO thaI to any potenti
orr;cU:r al no extra cost. You simply mount 
thc a~scri1bly from rear of panel and wire 
into your circuit. 
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AMPHENOL 
THE BUNKER-RAMO CORPORATION 

MICROPOJ® TRIMMING POTENTIOMETERS 

C 
Z 
;:) 

0 
;: 
LIJ 
a= -;: 

+I-
lE .... 
t-
LI,I 

:E 
I 

:E 
....I -I&. 

t-
LIJ 

:E 
a= 
LIJ 
t.) 
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Description 
All Units Amphenol Adjustment 

Shown Y. Size Model No. .. 992' 
Wirewound 

994" 

Microminiature "" 
2600 

Wirewound 2610' 

Miniature 
High 7 ... 2700" Temperature 

Wirewound 

High 
Temperature 2750'* 
Wirewound 

High 

.~j" 
2860' 

Temperature 
Wirewound 2850'* 

Subminiature 
1(2" Square 2900" 
Wirewound 

"~,~~~~~~~~r 
3600 

3610' 

Micr~.~~~~~~r. 3800 
Wi 

3810' 

High Temperature _#$. 
Film·Met™ 

2851" Infinite 
Resolution , 

Subminiature 
1(2" Square 
Film·MetT" 2901" 

Infinite 
Resolution 

Microminiature 
Film·MetTM 

Infinite 3811' 
Resolution I 

Solvent·Resistant 

High tl!#ff;Jjl Temperature 
2855'* Cermet Infinite 

Resolution 

Subminiature .. 112" Square 
2905'* Cermet Infinite 

Resolution 

.~.i.;l~~~\~::. 3805 

i 3815' 

I Panel mounting bracket available, order part no. 999 
2 Terminations: L-Color coded wire lugs 

SL-Gold plated solder lugs 
p-eold plated printed circuit pins 

W-Uninsulated gold·plated leads 

Turns 

22 

22 

15 

22 

22 

25 

23 

22 

22 

25 

15 

22 

25 

22 

Terminals 2 
Resistance Resistance 

Range in Ohms Tolerance 

10 to 50K 10 to 75 ±10% L, SL, P Range A 100 ohms to lOOK ±5% 

10 to 20K P ±10% 
Range e 

L, W 
10 to 50K ±5% Range G 

L, SL, P 10 to 50K ±5% 
Range B 

10 to 50K L, SL, P 
Range B 

±5% 

10 to 50K L, P, W, X ±5% 
Range G 

100 to 20K P, WR ±10% 
Range H 

10 to 20K P ±1O% 
Range e 

L, SL, P 
20 to 10K 

±10% Range I 

10 to 20K L, P, W, X ±1O% 
Range e 

10 to 20K P ±10% 
Range e 

P 
100 to 1 Meg. 

±1O% Range F 

10 to 5 Meg. 
±1O% P, L, W Range E 

50 to 500K 
P Range 0 ±1O% 

3 Panel mounting bracket available, order part no. 2799 
4 Panel mounting bracket available, order part no. 2749 
, Panel mounting bracket available, order part no. 2949 
, Humidity Proof * U. S. Patent No. 3,353,134; also foreign patents 

See YELLOW SECTION for Local Offices. Phones 

Temperature 
Range 

- 65°e to + 105°e 

- 65°C to + 125°e 

-65°e to + 175°e 

-65°e to + 175°e 

- 65°e to + 1750 e 

-65°e to + 175°e 

- 65°e to + 125°C 

-65°e to.+ 1250 e 

-55°e to + 150°C 

- 55°C to + 150°C 

- 55°C to + 125°C 

-55°C to + 150°C 

- 55°C to + 150°C 

- 55°C to + 125°C 
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Temperature 
Coefficient, 

Potentiometer 
(PPM/oC) 

30 nom. 
70 max. 

50 nom. 
100 max. 

30 nom. 
70 max. 

30 nom. 
70 max. 

30 nom. 
70 max. 

30 nom. 
70 max. 

50 nom. 
100 max. 

50 nom. 
100 max. 

100 

100 

10 ohm to 5K - 100 
10K to 20K • 70 

250 

10 ohm - 350 
20 ohm to 5 meg .• 250 

250 

Maximum 
Power 
Rating 

in Watts 

Size in Inches 

1 @ 40°C 0.32 0.28 1.25 

1 @ 40°C 0.31 0.16 0.75 

1 @ 'OOC 0.32 0.18 1.0 

1 @ 70°C 0.32 0.19 1.25 

1 @ 70°C 0.32 0.28 1.25 

0.5 0.220 0.5P 
1 @ 70°C 0.5 0.187 0.5L 

0.5 0.195 0.5W 

@40oC 0.20 0.375 0.375 

1 @ 40°C 0.31 0.16 0.75 

"I. @ 85°C 0.32 0.28 1.25 

0.5 0.220 0.5P 
"I. @ 85°C 0.5 0.187 0.5L 

0.5 0.195 0.5W 

"I. @ 40°C 0.31 0.16 0.75 

"I. @ 85°C 0.32 0.28 1.25 

0.5 0.220 0.5P 
'12 @ 85°C 0.5 0.187 0.5L 

0.5 0.195 O.SW 

~ @40oC 0.31 0.16 0.75 

Appl ication 

Industrial 
Commercial 

Commercial 

MIL -R·27208A 
RTlO 

MIL-R·27208A· 
RTl2 

Military 
Industrial 

MIL-R-2720SA 
RTll 

MI L-R-2720SA 
RT22 

Commercial 

Commercial 

Military 
Industria I 

Miliary 
Industrial 

Commercial 

M I L-R-22097 
RJll 

M I L- R-22097 
RJ22· 

Commercial 

®MICROPOT - Trademark registered U.S. Patent Ollice 
Humidity-proof trimmers pass MIL·R-27208A moisture resistance test. 

Film-MetTM 
by Amphenol 

It's an exclusive Amphenol resis-
tance element' completely differ· 
ent from wirewounds and cermets. 

Film·MetT '" is a 100% metal 
element, not a cermet material. 
The process is different, too. We 
use a vacuum deposition chamber 
and our patented process to evap· 
orate metal alloys onto an insulat· 
ing substrate. The resistive track 
is then protected by a noble metal 
overlay. 

But the big Film·Met difference 
is performance. 

Film·Met offers both infinite reso-
lution and a low temperature co-
efficient of 100 ppm/DC maximum. 
50 ppm/DC is available on request. 
It also provides excellent high fre· 
quency and pulse characteristics 
along with low current and low 
therma I noise. 
* U.S. Patent No. 3,353,134; also 

foreign patents. 

RESISTANCE RANGE A 
10 100 700 12K 
15 150 750 15K 
20 200 1K 20K 
25 250 2K 25K 
30 300 3K 30K 
40 350 4K 50K 
50 400 5K 
60 500 7K 
75 600 10K 

RESISTANCE RANGE B 
10 200 5K 30K 
20 500 10K 50K 
50 1K 20K 

100 2K 25K 

RESISTANCE RANGE C 
10 100 1K 10K 
20 200 2K 20K 
50 500 5K 

RESISTANCE RANGE D 
50 1K 10K lOOK 

100 5K 50K 500K 
500 

RESISTANCE RANGE E 
10 200 5K 50K 1 Meg. 
20 SOD 10K lOOK 2 Meg. 
50 1K 20K 250K 2.5 Meg. 

100 2K 25K 500K 5 Meg. 

RESISTANCE RANGE F 
100 1K 20K 250K 
200 2K 25K SOOK 
500 SK SDK 1 Meg. 

10K lOOK 

RESISTANCE RANGE G 
10 100 5K 25K 
20 500 10K 50K 
50 1K 15K 

100 2K 20K 

RESISTANCE RANGE H 
100 SOD 2K 10K 
200 1K SK 20K 

20 
50 

100 

RESISTANCE RANGE I 
200 
SOD 

lK 
2K 

5K 
10K 
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Get fast digital readout 
from this new 
miniature Microdial® 

Remarkably accurate (1000: 1 indexing ac
curacy) miniature 3100 Series dial almost 
makes a standard circular dial look gi
~antic by comparison. This new Microdial 
measures only 1-1/8 x 1-21/32 inches and 
protrudes only 25/32" from a panel. 

Digits (with illumination optional) are 
magnified by convex lens in recessed win
dow. Three-digit, ten-turn dial rotates 
continuously forward or backward with 
push-pull fingertip brake to lock settings. 
This 3100 miniature Microdial will mount 
on panels from 1/16" through 3/16" thick. 
Special readouts also available. 

Standard color: natural brushed alumi
num finish. 

1300 Series, digital 
Gives you fast. accurate indication of 
shaft position up to 1,000 turns. All mo
dels (3-digjt 10-turn, 4-digit 100-turn, and 
5-digit 1,000 turn) mount directly on shaft 
to be controlled, eliminating backlash. 
Speed: up to 6,000 counts per minute. 

Large, contraf)ting numerals readable 
even from angular view because convex 
windows reduce glare. reflections. Rugged, 
dust-sealed construction includes nylon 
counter wheels, brass gear assemblies, 
knurled aluminum control knobs. Brake 
optional. Special readouts are also op~ 
tional. This dial is also supplied in mili
tarized models. 

1330 Series, digital 
You get straight-on or angular readout, 
even in the dark, with this illuminated 
turns-counting Microdial. One-piece 1.5x 
lens/window magnifies numerals. In ex
actly ten turns, unit counts from 000 
through 999. Fingertip brake locks set
tings in place. 

This Microdial is sealed against dust 
and moisture, yet its snap-on cap makes 
lamp replacement easy. Standard finishes 
for color coding: dark or light gray, red, 
white, and black; other colors available 
on request. 
Microdial-
Trademark Registered U.S. Patent Office 
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SECTION 4750 iUiiij'ffiffij 

Helipof PRECISION POTENTIOMETERS 
Housing 
Diameter 
(inches) 

1';\6 

15;16 

SINGLE-TURN (WIREWOUND, CERMET & CONDUCTIVE PLASTIC) 
Min. Practical 

Helipot Range of Independent Power Staning Number Ambient 
Resistance Model Mounting Bearing Resistance linearity· Rating Torque of cups Temperature 
Element Number Type Type Values (ohms) (±%) (Watts at 'C) (max.,02-in.) (max.,02-in.) Range (,C) 

Wire TP Bushing Ball 186·15K 0.2 1.25-70 0.1 5 65to 125 
Wire TSP Servo Ball 186-15K 0.2 1.25-70 0.1 -65 to 125 
Wire 5101 Bushing Sleeve 186-116K 0.25 0.75-40 0.2 5 -25. to 85 
Wire 5103 Servo Ball 186-116K 0.25 0.75-40 0.2 5 -25 to 85 

Cermet 3103 Servo Ball 70-1 meg 0.3 1.25-50 0.5 6 -25 to 105 

~~C~e~rm~e~t ______ ~6~I~03~----~S~e~rv~0~------~Ba=I~I-------.7~0~-~1~m~e~g ______ ~0~.3~------~3.0.~8~5------~0~.5~----~6~-------~65~t~0~1~50~-
C.P. 3153 Servo Ball 1 K-50K 0.2 1.0-50 0.5 6 -25 to 105 
C.P. 6153 Servo Ball lK-50K 0.1 1.5-70 0.5 6 -65 to 125 

___ W~ir,,-e ______ ~5'=20oc3'------~Sc:e~rvc=0------~B:c:a::'II'--------:::50'"'."IO~0C'Kc.. 0.15 4.0·85 0.15 65 to 150 
Wire 5211 Bushing Sleeve 50-25K 0.15 1.0·40 0.4 -25 to 85 
Wire 5212 Servo Sleeve 50-25K 0.15 1.0·40 0.4 -25 to 85 
Wire 5213 Servo Ball 50-25K 0.15 1.0·40 0.3 -25 to 85 

Cermet 3203 Ser_vo~ ______ ~B~a~II--- 50-1 meg 0.25 1.5-50 0.5 25 to 105 
Cermet 6213 Servo Ball 50-1 meg 0.25 5.0·85 0.5 65 to 150 

____ ~C."'P'-. ______ ~3:_c2~53~----~Sc:e .. rvc=0----------'B~a::'II'--------_;I-cKC'-5~0c:K'- 0.15 1.25-50 0.5 -25 to 105 
C.P. 6263 Servo Ball 1 K-50K 0.10 1.5-70 0.5 -65 to 125 
Wire 5311 Bushing Sleeve 1O-44.6K 0.25 2.0·40 1.0 -25 to 85 

===~~=:~=~=:~: ======~!~~~~i~======:~~~:=~:=~:~=======SI~::~~~le======--'-115"~;--:~;--c.~C":~'-------C~;--·.;"'5~-------,-0,,,":.",~:-;;~5~5---· ~~7 -~; ~~ ~~~ 
_~C",er-;;m;--e-,-t -------;6"'3.0~3c__----_;OBsUeSrhv,Ong sBleae"'lvlec-------';15'-"oc'-I;-;om"'e"'g 0.25 06.7.05:8655 0.7 -65 to 150 

C.P. 3351 I K-75K 0.3 1.0 -2510 105 
C.P. 6351 Bushing Ball I K-75K 0.05 2.5-70 1.5 -65 to 125 

-----C.-P.----·-·;c63'"5~3-------SO':e"-rc.vo~-------rB;--a~II--- I K-75K'o---------.:0."0~5---------:;2:-;.5~-7;;0c-----~1.';'5--------.:8----------';'6;c-5"'to-1';;2"'5-

Wi re 5401 ____ CCB"'us"'h"'i n'"'g ______ -;:S"'le-'e-'-ve'----------;c25;_.~50"'K;__-------0;c.715;__------~2 .0·40 1.6 ~8------_-65 to 85 
Wire 5402 Servo Sleeve 25-50K 0.15 2.0-40 1.6 8 -65 to 85 

___ ~W;__ir-'-e------~5~4~03~----~S~e"'rv~0------~~Ba=I~I--------2~5c.-5~0~Kc__------~0;_.~15~------~2.~0.~4~0--- 0,6 8 -65 to 85 
_____ W_ir_e_ 5404 __ ~P;--il~ot~------S~I;--ee~v-'-e------~2~5~·5_;;0~K-------.0.1~5~--------'2~.0;_-~40~ __ .--~I~.6~-----~c__-------~6~5~t~0~85~-

Wire 5405 Pilot Ball 25·50K 0.15 2.0-40 0.6 -65 to 85 
Wire 5611 Bushing Sleeve 1~5-~8;_OK~-------;c0.710~------~3:.:::.5~.4~0------__:_c1.5 65 to 85 
Wire 5612 -~S;ce"'rv'-'o"------Sleeve 15·80K -0.10 3.5·40 1.5 -65 to 85 
Wire 5613 Servo Ball 15-80K 0.10 3.5-40 0.8 '-65 to 85 
Wire 5614 Pilot Sleeve 15·80K 0.10 3.5-40 1.5 -65 to 85 
Wire 5~6O-:15~~-----:P~ilc:o:...t ------·-=cB~a:c'IIc=--------.:1"'5.:.8""0~K---------oOc":.1"'0---------3;-.5=-.-:'40~----~0c":.8'--- - 65 to 85 

Wire 5616 Pilot/Servo Sleeve 15·80K 0.10 3.5-40 1.5 -65 to 85 
Wire 5617 Pilot/Servo Ball 15-80K 0.10 3.5-40 0.8 -65 to 85 

Cermet 6601 Bushing Ball 100·1 meg 0.15 10.0-85 1.5 -65 to 150 
Cermet 6603 Servo B~a~II---....::IOO-1 mc:.eg"--_______ 0~.I~5'------___ 1~0.~0.~8~5-------1~.5 -65 to 150 

C.P. 6651 Bushing Ball 1 K-75K 0.05 2.5·70 1.5 -65 to 125 
C.P. 6653 Servo Ball IK-75K 0.05 2.5·70 1.5 -65 to 125 

Wire 5711 Bu~s-hi-n~g---7S~le-ev~e--------2~5~-1~4~5~K------~0-'.0~7~5--____ ..cc5.70.~40. 1.5 65 to 85 
Wire 571i Servo Sleeve 25·145K 0.Q75 5.0·40 1.5 -65 to 85 
Wire 5713 Servo Ball 25-145K 0.075 5.0-40 1.3 65 to 85 
Wire 5714 Pilol Sleeve 25-145K 0.075 5.0-40 1.5 65 to 85 
Wire 5715 Pilot Ball 25-145K 0.075 5.0-40 1.3 -65 to 85 

'Values listed are available on special order. Standard Independent Linearity for all Helipol single-turn precision potentiometers is ±0.5%. 
LEGEND TO ABBREVIATIONS: C.P.-Conductive Plastic. Pilot-3 hole/pilot mount. Pilot/Servo-Servo/3 hole pilot mount. FQ-Factory quote. 

Housing 
Diameter 
(inches) 

IlVt6 

3';\6 

Number 
of Turns 

MULTI-TURNS (WIREWOUND) 
Range of Standard Min. Practical 

Helipot Resistance Independent Independent Power Starting Ambient 
Model Mounting Bearing Values linearity Linearity Rating Torque Temperature 

Number Type Type (ohms) (± %) (± %) (watts at 'C) (max.,02-in.) Range (,C) 
7363 Servo Ball 3-32.3K 0.25 0.15 1.5 at 40 0.6 65 to 85 

__________ ~7~36;_6-------.B~u~s~hi"'n~g------~B;__al~I---------3~~-3~2.~3"'K ________ ~0.~25~------0~.715;__----~1.~5~a~t4~0~----___:;0~.8~------__';'65~t0~8~5-
7463 Servo Ball 5-53.8K 0.25 0.15 1.5 at 40 0.6 -65 to 85 
7466 Bushing Ball 5-53.8K 0.25 0.15 1.5 at 40 0.8 -65 to 85 

10 

7216 Bushing Sleeve 1O-125K 0,25 0.05 1.5 at 40 0.6 -65 to 85 
7221 Bu sh ing -------cS"'I~ee~v-'-e------~1 0'-~12~5-;;K--------~0;";.2~5--------;;0:-;. 0"'5-------,I~.5~a~t-;4-;;;0-------c0;c-."'6 ---------;6"'5-;:to~85,.--
7223 Servo Ba II I ;;0_-;1;;;25c;K;----------c0;c'."'25~-------;0"'.0;;;5c-------;--1.;-5 ~at;-4;;0c-------.:0.';:6---------6"'5 to 85 
7233 --~S"'e~rv-'-0'---------~B:;-:a~II------~25<i-125K 0.25 0.05 2.0 at 70 0.6 -65 to 125 

---~7~24;-;6~--- Bushing Sleeve 10-125K 0.25 2.0 at 25 2.0 -65 to 85 
7263 Servo Ball 1O-107.8K 0.20 0.05 2.0 at 40 0.6 -65 to 125 
7266 Bushing Sleeve 1O-107.8K 0.20 0.05 2.0 at 40 0.8 -65 to 125 

C Bushing Sleeve 5·194.7K 0.50 0.10 3.0 at 40 3.0 65 to 85 
-----;9~30~1~--·----cB~U~s~hi~n~g-------oS"'le-'e-'-ve'-------~3~0~-1~92~.·6K~------~0.~25~------~0.-;;;04;--c.----~3.0at40,-----~I';:.3c-------~65;-t~0~8"'5-

________ ....:'9"'30"'3 _____ --;oS:""e.;-rv"'0 _____ ---.:Bc::a"'II'c-____ ~3~0_;;-1_;:92"'.6;.:K-'---_--c;0~.2~5----""0.04 ____ ~3.~0.::.at ___ 4~0:'---~1.3.------_;6~5-oto'--;,;85~ 
A Bushing Sleeve 10-648 K 0.25 0.05 5.0 at 40 3.0 -65 to 85 

10 7601 Bushing Sleeve 100-650K 0.15 0.015 5.0 at 40 1.3 -65 to 85 
----~77.60~3c---------''''S~er·~v~0'-----~-;;;B-:';al.;-1 -------c1"'0"'0--;6OC'50"K;---------0"."'15;c-- 0.015 5.0 at 40 1.3 -65 to 85 

B Bushing Sleeve 40·1.987 meg 0.5 0.025 10.0 at 40 2.7 65 to 85 
15 BS Servo Sleeve 40·1.987 meg 0.5 0.025 10.0 at 40 2.7 -65 to 85 

BSP Servo Ball 40-1.987 meg 0.5 0.025 10.0 at 40 2.7 -65 to 85 

25 
D Bushing Sleeve 60-3.312 meg 0.5 0.02.5 15.0 at 40 3.5 -65 to 85 

DSP Servo Ball 60·3.312 meg 0.5 0.025 15.0 at 40 3.5 -65 to 85 

40 
E Bushing Sleeve 125·5.298 meg 0.5 0.025 20.0 at 40 3.5 -65 to 85 

ESP Servo Ball 125-5.298 meg 0.5 0.025 20.0 at 40 3.5 -65 to 85 

Beckman INSTRUMENTS, INC., HELIPOT DIVISION, 2500 HARBOR BLVD., FULLERTON, CALIF. 92634 
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'§§,jiij'ffid SECTION 4750 

Helipot® NON-LINEAR PRECISION POTENTIOMETERS 
Helipot manufactures non-linear precision potentiometers, iden
tical to linear models in every way except for the resistance 
element. Non·linear models, with outputs ranging from the sim
plest monotonic function to the most complex non-monotonic 
function; can be supplied with either wirewound, cermet or con· 
ductive plastic resistance elements. The approximate conform
ity, total resistance and power rating of a Helipot non-linear 
potentiometer can be determined by using the following for-

mulas and the constants listed in the table below. 

Conformity = (max. slope) X (min. practical linearity) 

Total Resistance =_ max. totalre~~stance 
max. slope 

Min.Practical Lirlearity (± %) 
- --

_Max. _T()taIResistance (ohms) 

.F'0wer Rati"g (watts at 40'C) 

Min. Practical Linearity (± %) 
Max. Total F'-esist" nce_ «()hms) 
Power Rating (watts at 40'C) 

L 

P D·· f max. slope 
ower Isslpa Ion c= power rating 

SINGLE-TURN WIREWOUNDS 
Nominal Diameter 

'Is" 11/16" 15/16" 17/16" 

0.15 0.12 0.10 0.08 

60K lOOK 45K 50K 

1.25 1.50 1.50 3.5 

MULTI-TURN WIREWOUNDS 
Nominal Diameter and Rotation 

--%" 1j8" 1 13/16'1 ~ -113/ 16" 

1,800' 3,600' 1,080' 3,600' 

0.075 0.05 0.04 0.025 

63K 125K 190K 650K 

1.4 2_0 3.0 5_0 

2" 
0.07 

215K 

3.5 

3 5/16" 
5,400' 

0.025 

2 meg 
10.0 

3" 
0.05 

145K 

5.0 

--3-S;;~ 

9,000' 
-- ---------

0.025 

3.3 meg 

15.0 

SINGLE-TURN CERMETS SINGLE-TURN CONDUCTIVE PLASTICS 
Nominal Diameter 

Y8 " } 1/16 " 15/ 16 

Min. Practicallineanty (±:Vo) 0.25 0.20 0.20 
Max. Total Resistance (ohms) 1 meg 1 meg 1 meg 

Power Rating (watts at 85°C) 3.0 5.0 6.0 

2" 

0.15 

1 meg 

10.0 

- --------1· - -Ysl! 

Mi n. practical~I~_~. anty"<..± 70.0) -. ·._£00_ 
Max. Total Resistance (ohms) 50K 
- ---- ------_.---- ------ --------

Power Rating (watts. at 22":9 __ ~'25_ 

Nominal Diameter 

11,116" 15/ 16 " 

100 0.075 

SDK 

1.75 
lOOK 

-,--- - ----

2.0 

Helipot DUODIAL ® & DIGIDIAL ® TURNS-COUNTING DIALS 
DUODIAL MODEL 

RBB I m I RBJ [2601 I ~~~~ 9
1
0
0
1 f 9

1
0
5
2 j 9

2
0
5
3 [9

4
0
0
4 

Counting capacity, max., turns 15 
--- ---------

__ ~_i_~~!_~er_,_~o~~aL P3j16 " 1 Ys" 
Depth, from face of panel _1%,4" r _ 1" _ _ _ 5Y64 ': 

~~j:~~~~:~: ::,~:: ::,::: ·~!;3':2J;~3·.,"tI".i;6V.4"'1,1t6;4·'.1 i,7~9~6:;4"1 
r-1ilx,--bushirlg extension, lace 01 panel S1" " " " 
L_~c~0~m~c~anism ~--___ ~ ______ - __ ~?sltive Action - -

for use with Helipot'R-, preciSion potentiometer models. 

RBBB' 902 1- -7262°211- [ RB, RBC, RBD, 2606, 2607 
7216, 7246, 7266, 7366 
7466, 7601, 9301. A, C 

r 
T 

901 

A 

4% " 

11hz" 

14" 
2%2" 

15/32 

% 32-NEF 

:4 1' 

Not Available 

903 -, 904 

D E 

DlGIDIAL MODEL 

Counting capacity. max., turns 

Height 

Width 

Depth, from face of panel 

For shaft diameter 

___ ~x. ~~aft_e!!~s~?n, fac~ of panel 

__ ~~~~~~!_e~~n~ion. ~ce of panel 

For bushing thread 

_~~_~ ~ush~~g ex_ten~ior~. !~ce of panel 

Color 

Locking mechanism 

201 .. [ 

fo~ use_with Helipo!:Jlr::~~ ~~~~~~~~~s: 
201,202,203,205,210 

--------

7216, 7246, 7266, 7366, 7466, 
7601. 9301. A. C 

202-T 203 -r205-T~2~{)_ - L-_ 2ll 

Black 

10 

-.1 2'1,," 161;64" 

1\-, " 
Y4" 

~s 

l'hl" 
%-32-NEF 

T_Grayl. 

121132" 

17/ 32 " 

1';\2 " 

J Va" 

j Y4-32-NEF 

Black with satin trim 

POSitive action. friction type 

2ll 

7221 

Model 210 

Beckman" INSTRUMENTS, INC, HEUPOT DIVISION, 2500 HARBOR BLVD., FULLERTON, CALIF. 92634 
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2" 

0.05 

150K 

3.0 
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SECTION 4750 i#§"lft,mfi 

Helipof TRIMMING POTENTIOMETERS 

Mil-SPEC style 

Range of standard resistance values 

Standard resistance tolerance 
(closer tolerances available) 

Resolution 

Voltage setting ability (% of full scale) 

Power rating, watts 

Adjustment turns, nominal 

Operating temperature range 

Standard resistance values & tempcos 

Dimensions, l x H x W, inches 

Mounting configurations 

Price, list 

MILITARY-CERMET 
Series 55 

RJIl 

IOn thru 2megn 

50n thru 2megll; ± 10% 
other values; ± 20% 

Essentially infinite 

±0.01 

1.0 at 85'C 

22 

-65'C to IWC 

ohms ppm/,C 

1O~ 20 o to +500 
50 

100 ~ 200 o to +250 
500 

IK1 2K 
5K 

10K) ± 100 20K 
25K 
50K 

m~} 0 to -250 
500K 

I meg 
2 meg 

I It, x .290 x "hz 

lead, Pin, lug 

$5.50 

High quality, RJll style 
trimmer meets or exceeds 
Characteristic C and 
exceeds Characteristics 
A and B of Mll-R-22097. 

Series 56 

RJ12 

IOn th ru 2megn 

50ll thru 2megn; ± 10% 
other values; ± 20% 

Essentially infinite 

±0.01 

1.0 at 85'C 

22 

-65'C to 175'C 

ohms ppm/,C 

10 ~ 20 o to +500 
50 

100~ 200 o to +250 
500 

2K 
5K 
IKl 

10K f ± 100 
20K 
25K 
50K 

100Kl 200K 
250K o to -250 
500Kf 

I meg 
2 meg 

lit, x .320 x .195 

lead, Pin 

$5.50 

RJ12 style trimmer 
meets or exceeds 
Characteristic C and 
exceeds Characteristics 
A and Bar Mll-R-22097. 

Series 58 Series 61 Series 63 

THIN RJIl RJ50 RJ24 

IOn thru 2megll Ion thru I megll IOn thru 2megn 

50n thru 2megn; ± 10% loon thru 500Kll; ± 10% lOon thru 500Kn; ± 10% 
other values; ± 20% other values; ± 20% other values; ± 20% 

--- ----~~---~----.----------

Essentially infinite Essentially infinite Essentially infinite 
----

±0.01 

1.0 at 85'C 

22 

-65'C to 175'C 

ohms ppm/,C 

10 ~ 20 o to +500 
50 

100 ~ 200 o to +250 
500 

2K 
5K 
IK( 

10K) ±IOO 
20K 
25K 
50K 

lOOK· 
200K t 
250K 0 to -250 
500Kf 

I meg 
2 meg 

l"x.320x.l95 

Pin, lug 

$5.50 

Thin trimmer with RJ11 
style pin spacing meets 
or exceeds Characteristic 
C and exceeds 
Characteristics A and B 
of Mll-R-22097. 

±·0.05% ±0.01% 
--_. __ ._. __ ._---

0.5 at 85'C 

20 

-65'C to 150'C -65'C to 150'C 

ohms ppm/,C ohms ppm/,C 
10/ 1O} 
20 \ o to +500 20 o to +500 
50 50 

100 } 100 } 
200 o to +250 200 o to +250 
500 500 

IK~ IK1 2K 2K 
5K 5K 

10K ± 100 10K) ±100 
20K) 20K 
25K 25K 
50K 50K 

lOOK t 100Kt 200K 200K 
250K 0 to -250 250K o to -250 
500K \ 500K \ 

I meg I meg 
2 meg 

- ------ -_.-... -._- --,,-""--

It, Dia. x " high %X%X3/16 
----

Pin top adjust, Pin side 
adjust, Panel mount 

$5.50 (6IP) 

Y4 " dia-meter single·turn 
RJ50 style trimmer 
meets or exceeds 
Characteristic C and 
exceeds Characteristics 
A and B of Mll-R-22097. 

lead, Boltom pins, Edge 
pin stop adjust, Edge 
pins side adjust 

$6.50 

% II square military 
RJ24 style trimmer 
meets or exceeds 
Characteristics A, Band 
C of Mll-R-22097. 

INSTRUMENTS, INC. HELIPOT DIVISION 2500 Harbor Blvd., Fullerton, Calif. 92634 
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i@,il#,ffi@ SECTION 4750 

Heli or TRIMMING POTENTIOMETERS 

GENERAL PURPOSE-CERMET 
Range of standard resistance values 

Standard resistance tolerance 
(closer tolerances available) 

Resolution 

Voltage setting ability (% of full scale) 

Power rating, walls 

Adjustment turns. nominal 

Operating temperature range 

Standard resistance values & tempcos 

Series 50 

10!) thru 2megll 

50n th ru 2meg; ± 10% 
other values; ± 20% 

Essentially infinite 

±O.OI% 

1.5 at 125°C 

32 

-65°C to 200°C 

ohms ppmj"C 

10 ~ 20 o to +500 
50 

100 ~ 200 o to +250 
500 

2K 
5K 
IKl 
10K~ ± 100 
20K 
25K 
50K 

Series 62 Series 66 Series 76-77-7'6 

10!) thru Imegll 10!) thru 2meg!1 lOll thru 2megll 

100!1 thru 500K!I; 15% loon thru 500K!l; ± 10% 100!) thru 500K!); ± 10% 
other values; ± 20% other values; ± 20% other values; ± 20% 

Essentially infinite 

±0.05% 

-25°C to 125'C 

ohms ppm/,C 

10~ 20 0 to +500 
50 

100~ 200 0 to +250 
500 

~~) 
5K~ 

10Kj ± 100 
20K 
25K 
50K 

200K 
250K I 0 to -250 

Essentially infinrte 

±0.05% 

0.5 at 25°C 

20 

. 25°C to 105°C 

ohms ppm/,C 

10} 20 0 to +500 
50 

100~ 200 0 to +250 
500 

~~) 
5K~ 

10Kj ± 100 
20K 
25K 
50K 

Essentially infinite 

±0.05% 

0.75 at 25°C 

15 

ohms ppm/,C 

10~ 20 0 to +500 
50 

100~ 200 0 to +250 
500 

IKl 2K 
5K 

10K} ± 100 
20K 
25K 
50K 

lOOK} 

500K 500K ( 500K 500K 
I meg 

Series 78 

1011 thru 2megll 

lOOn thru 500K!); ± 10%· 
other values; ± 20% 

Essentially infinite 

±0.05% 

0.75 at 70°C 

22 

·25°Cto 125°C 

ohms ppm/,C 

IO} 20 0 to +500 
50 

100} 200 0 to +250 
500 

~~) 
5K~ 

IOKj ± 100 
20K 
25K 
50K 

~~~~} 0 to -250 ~~~~L to -250 ~~~} .0 to -250 

I meg I meg, I meg 
. __ ~~_~~.~~ ______ 2_m_e_g _____________________ 2_m~eg~. _______ 2meg·. ______ ~_ 

Dimensions, l x H x W, .i.n_c_he_s____ 1\0\ x 'Ii.'. _x_.2_9_7 ____ \o\ Dia. x \0\ high % x % x .. _20_0 ______ *_x_.3_4_0_x_.1_9_0 

~~~} 0 to -250 
500K 

I meg 
2 meg 

._----
1\0\ x .320 x .195 

Mounting configurations Pin, lead, lug Pin top adjust, Pin Bollom pin, Edge pin 

Price, list $8.00 (lead) 
$7.50 (Pin, lug) 

High temperature 
trimmer with metal 
housing meets most 
requirements of 
Mll-R-22097. 

top thumbwheel adjust, top adjust, Edge pin 
Pin side adjust side adjust 

$1.75 (Pin top adjust) 
$2.50 (other styles) 

Commercially-priced 
miniature trimmer 
available with stops 
and longer pins. 

$3.50 

Low-cost %" square 
trimmer sealed for 
PC board washing and 
polling with low 
viscosity materials. 

Pin 

$1.95 

Economical %" trimmer 
sealed for solvent 
cleaning and low 
viscosity potting. 

lead, Pin, lug 

$3.00 

This adjustment trimmer 
with sealed plastic 
housing and RJIl 
style pin spacing. 

Beckman INSTRUMENTS, INC. HELIPOT DIVISION 2500 Harbor Blvd., Fullerton, Calif. 92634 
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SECTION 4750 i4§"Ib,ffid 

J30URNS ADJUSTMENT POTENTIOMETERS CARBON ELEMENT 
GENERAL PURPOSE 

Humid· Standard 
Termi· Res. Power Max. Adj. ity Resis· 

Dimensions nals Tol. (Watt) Temp. Turns 5 tanees 9 Prices 
H W L 1 (%) at 700 c °C Mil Spec , 

1·9 10·24 25·49 

215 RESISTON' .31x.25x1.25 L,S,P ±20 0.25 at 135 22 Steady 5K·5 Meg 4.86 4.50 4.05 
ELEMENT 50 0 C State 

235 RESISTON' 
.36x.30x1.34 L,S,P ±20 

0.25 at 135 22 Yes 5K·5 Meg 7.02 6.50 5.85 
ELEMENT 50 0 C 

272 COMMERCIAL 

274 TRIMIT 0.20 at 105 25 No 5K·5 Meg 3.78 3.50 3.15 RESISTALOY' .31x.25x1.25 L,S,P ±20 25°C 

276 ELEMENT 
POTENTIOMETER 

HUMIDiTY PROOF 

3066 COMMERCIAL 
.36x.28x1.0 S,P ±20 

0.20 at 85 15 No 20K·1 Meg 1.95 1.85 1.75 
E·Z·TRIM' 25°C 
POTENTIOMETER 
COMMERCIAL 

0.20 at 85 15 No 3068 E·Z·TRIM' .36x.28xI.0 S,P ±20 20K·1 Meg 1.85 1.71 1.54 
POTENTIOMETER 25°C 

SINGLE·TURN .50 dia. x.24 0.25 at 105 285 0 Steady 20K·1 Meg 5.94 5.50 4.95 3368 RESISTON' ±20 
ElEMENT .50 dia. x.55 50°C State 20K·1 Meg 6.75 6.25 5.63 

CARBON ELEMENT HIGH·PERFORMANCE 
MICRO·MINIATURE 

r 3001 
HIGH 
TEMPERATURE .31x.16x.75 P ±20 0.20 150 15 Yes 20K·1 Meg 9.18 8.50 7.65 
RESISTON' 
ElEMENT 

HIGH 
/~·i 'fj TEMPERATURE 

0.25 at 150 22 Yes II 3011 RESISTON' .31x.28x1.25 L,P ±20 5K·5 Meg 7.02 6.50 5.85 
ELEMENT 50 0 C 
(RJ 11) 

HIGH 
I I!! < TEMPERATURE 

0.25 at 150 22 Yes 3051 RESISTON' .31x.19x1.25 L,S,P ±20 5K·5 Meg 7.02 6.50 5.85 
ELEMENT 50 0 C 
(RJ 12) 

HIGH 

3251 
TEMPERATURE .19x.50x.50 L 0.5 at 150 25 Yes RESISTON' ±20 20K·1 Meg 7.83 7.25 6.53 
ELEMENT .22x.50x.50 P,W 50 0 C 
(RJ 22) 

L 3281 
MICRO·MINIATURE 

0.5 at 150 25 Yes RESISTON' .20x.375x.375 L,P,W ±20 20K·1 Meg 7.56 7.00 6.30 
ELEMENT 50 0 C 

~~ MICRO·MINIATURE .375x.25x.31 W 10K·1 Meg 5.94 5.50 4.95 3301 RESISTON' .31 dia. x.19 P ±20 0.25 150 300 0 Yes 
lOK·1 Meg 8.91 8.25 7.43 ELEMENT .31 dia. x.47 S 

MOUNTING HARDWARE 
( 1 H·01 -11/2/1, 2·56 machine screw H·22S-Stainless steel side bracket for models 

with 3/4/1 mounting centers H·02 -2·56 Stainless steel rod stock (12/1 length 
only) H·25 -Stainless steel stacking straps for models 

with 0.520/1 mounting centers H·03 -2.56 Hex nut, stainless steel for use on 
H'Ol and H·02 H·llE-Stainless steel end bracket for models 

with 1" mounting centers H·04 -1·72 machine screw, 1/1 long 
H·05 -1·72 hex nut, stainless steel (for use on 

H·04) 
H·21E-Stainless steel end bracket for models 

with 314" mounting centers 
H·26S-Stainless steel side bracket for models 

with 0.520" mounting centers 
H·12S-Stainless steel side bracket for models 

with 1/1 mounting centers 

NOTES 
1 Key to terminal types: L~lnsulated stranded leads. S~Solder Lugs (includes 

panel mount bushings on models 3300S, 3301S, 3367S, 3368S only). P~Printed 
circuit pins (flat mounting). W~Printed circuit pins (edge mounting). Addi· 
tional worm gear terminal classification: W~Printed circuit pins (edge mount· 
ing-top adjustment). H~Printed Circuit pins (edge mounting-side adjustment). 

2 Franchised local distributors quote factory prices to 500 pieces. Contact fac· 
tory for prices in high quantities. 

, The following resistances are standard if they fall within the limits listed: 
Wirewound-10, 20, 50, 100, 200, 500, lK, 2K, 5K, 10K, 25K, 50K, lOOK. 
RESISTaN, RESISTALOY-5K, 10K, 20K, 50K, lOOK, 200K, 500K, 750K, 1 Meg., 
2 Meg., 5 Meg. PALIRIUM-2, 5, 10, 20, 50, 100, 200, 500, 1K, 2K, 5K, 10K, 
20K, 50K, lOOK, 200K, 500K, 750K, 1 Meg. Other resistances available on 
special order. 

4 Closer tolerances available on request except commercial models. 

5 All models are sealed against sand and dust. 
6 Humidity·proof versions available on special order. Contact factory for part 

number, price and delivery. 
'BOURNS, TRIMPOT, TWINPOT, TRIMIT, E·Z·TRIM, RESISTALOY, RESISTON, 

PALIRIUM, SILVERWELD, KNOB POT and QUADRATRON are registered trade· 
marks of Bourns, Inc. Other products made by Bourns, Inc., are identified by 
trademarks which include: TRIMISTOR, TRIMM, MIL·F·TRIM, CARBOLON, 
PANLTRIM, MILISEAL, CLOCKPOT, TRIMR, MICROTRIM, RESISTRIM, TRIMPOT 
JR., B, LABPOT, INFINITRON, DIALPOT, and TRIMPONENT. Bourns, Inc. is the 
owner of rights under the following listed United States Letters Patents relat· 
ing to certain of its adjustment potentiometers: 2,706,230/2,777,926/2,805,-
307/2,831,949/2,873,337/2,882,375/2,922,976/2, 935, 716/2, 945, 198/2,946" 
975/3,01O,092/3,018,459/2,898,569/3,089,11O/RE 25,412/RE 25,725/3,107,' 
336/RE 25,510/3,124,779/3,124,955/3,139,601. Other patents pending. Cer· 
tain Bourns products are under issued and pending foreign patents. 
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ADJUSTMENT POTENTIOMETERS 
CERMET ELEMENT 

TRIMPOT POTENTIOMETER 

NEW PRODUCT DEVELOPMENT 
The vast improvements following the origina1 design and prototype of the 
first adjustment potentiometer has now, as in the past, mcant that Bourns 
sets the standard for thc industry_ The new products and processes con
stantly being developed - RESISTON® carbon and PALIRIUM® cermet 
elements, and the virtually indestructible SILVERWELD@ termination, to 
name a few-serve to show that Bourns produces today what others predict 
for tomorrow_ 

Dimensions 
H W L 

HIGH 

_,1'1&.' 3012 
TEMPERATURE 
PAL1RIUM' .31x.28x1.25 
CERMET ELEMENT 
(RIll)' 
HIGH 

;#·,@*l.;) TEMPERATURE 
3052 PAL1RIUM' .31x.19x1.25 

CERMET ELEMENT 

;d;:3 
(Rl 12), 

3009 
COMMERCIAL 
E-Z-TRIM' .35x.19x.75 
POTENTIOMETER .-
HIGH 

3059 TEMPERATURE .32x.19xI.25 
HUMIDITY PROOF 

c::a 3069 
COMMERCIAL 
E·Z-TRIM' .35x.25x.75 
POTENTIOMETER 

Termi· 
nals 

1 

L,P 

L,S,P 

P,Y 

L,P,Y,1 

P 

Bourns potentiometers - not merely first, but the largest producer in the 
industry. 

PRODUCT ENGINEERING 
This group of highly trained, professional personnel utilize their specialized 
training to provide rapid, accurate technical assistance. Their individual ex
perience and technical knowledge about adjustment potentiometers enables 
them to provide this service in a concise manner which saves you time and 
cuts costs. Such vital and time-saving assistance~available, incidentally, only 
from Bourns-is another part of the Bourns Total Value picture. 

Humid- Siandard 
Res. Power Max. ily Resis-
Tal. (Watt) Temp. Adj. , lances Q Prices 
(%) a170·C ·C Turns Mil Spec 3 1·9 10-24 25-49 

::':10 1.0 175 22 Yes 10·1 Meg 5.94 5.50 4.95 

::':10 1.0 175 22 Yes 10·1 Meg 5.94 5.50 4.95 

0.75 at ::':10 125 20 Yes 10·1 Meg 1.94 1.84 1.75 25°C 

::':10 1.0 150 22 Yes 10·1 Meg 3.00 2.85 2.70 

0.75 at ::':10 125 20 Yes 10·1 Meg 1.94 1.84 1.75 25°C 
-----~RO-MINTATlfiiE 

_._._-
~-- f-. 

~ 3082 PAL1RIUM' .lOx,15x.50 P ::':10 0.3 150 10 Yes 10·1 Meg 7.70 7.13 6.42 
CERMET ELEMENT at 85°C .., DUAL IN·LINE 

~: /~-, 3099 CERMET ELEMENT 
.30x.19x.75 P ::':10 

0.75 at 125 20 Yes 10·1 Meg 3.75 3.35 3.00 
CERMET 25°C 
ELEMENT .,-----,-, 
HIGH 

3252 PERFORMANCE .50x.50x.22 L,P,W,X ::':10 1.0 150 23 Yes 10·2 Meg 5.62 5.35 5.06 
HUMIDITY PROOF 

• MICRO·MINIATURE 
--, 

3262 HIGH .25x.17x.25 W,X,P ::':10 0.25 175 12 Yes 10·1 Meg 7.70 7.40 7.10 
TEMPERATURE at 85°C 

.-~ 

r-MICRO-MINIATURE 
_ .. --c--- "- _. 

3282 PAL1RlUM' .20x.375x.375 L,P,W,H ::':10 .5 175 25 Yes 10·1 Meg 6.50 6.18 5.85 
CERMET ELEMENT at 85°C 

0 
THIN L1NE 

3292 PAL1RlUM' 
.15x.375x.375 L,P,W,X ::':10 

.5 175 22 Yes 10,1 Meg 6.50 6.18 5.85 
CERMET ELEMENT at 85°C 
(RT 24), 
HIGH 

~~ 3329 PERFORMANCE 
.250 Dia. x .180 H,W,P ::':20 0.50 150 2400 Yes 10·1 Meg 1.75 1.66 1.57 PAL1RIUM' 

CERMET ELEMENT 

WIREWOUND ELEMENT GENERAL PURPOSE 
1O-10K 4.86 4.50 4.05 

200 .31x.25x.1.25 L,S,P ::':10 
O.S 125 25 Steady 20K & 25K 6.48 6.00 5.40 

L State 50K 7.56 7.00 6.30 
lOOK 9.18 8.50 7.65 

10-10K 7.02 6.50 5.85 

236 HUMIDITY PROOF 
.36x.30x1.34 L,S,P ::':10 20K & 25K 8.64 8.00 7.20 

L 0.8 135 25 Yes SOK 9.18 8.50 7.65 
lOOK 11.34 10.50 9.45 

10-10K 5.94 5.50 4.95 

260 HIGH .28x.25x1.25 L,S,P ::':10 25 Steady 20K & 25K 7.56 7.00 6.30 
TEMPERATURE L 

1.0 175 State 50K 8.10 7.50 6.75 
lOOK 9.72 ' 9.00 8.10 

271 
273 COMMERCIAL 0.50 at 105 25 Steady lQ-IOK 3.19 2.95 2.66 

TRIMIJ7 .28x.25x1.25 L,S,P ·::':10 25°C State 20K 4.32 4.00 3.60 

275 POTENTIOMETER 50K 5.40 5.00 4.50 

SEALED 

3005 COMMERCIAL 
.31x.17x.75 ::':10 

1.0 at 125 20 Steady 
1O·20K E-Z-TRIM' P 40°C State 2.00 1.85 1.75 

POTENTIOMETER 

3007 
COMMERCIAL 1.0 at 125 20 Steady 
E-Z-TRIM' .31x,16x.75 P ::':10 40°C State 1Q·25K 1.75 1.62 1.46 
POTENTIOMETER - HUMIDlrVPROOF 

-.-~ -, 

3065 COMMERCIAL 
.36x.29x1.0 

0.5 at 85 15 Steady 50·20K 1.95 1.85 1.75 
E-Z-TRIM' P ±1O 25°G State 
POTENTIOMETER 

3067 
COMMERCIAL 0.5 at 85 15 Steady 50·20K 1.85 1.71 1.54 
E·Z·TRIM' .36x,28x1.0 S,P ±1O 25°C State 
POTENTIOMETER _ .. --
COMMERCIAL la-10K 4.76 4.52 4.28 

3255 TRIMIJ7 ~~X.50X.50 L ::':5 1.0 at 150 25 No 20K-25K 5.25 4.99 4.73 
POTENTIOMETER .22x.50x.50 P,W,X 50°C 5DK 5.71 5.42 5.14 

REFER TO NOTES-PAGE 4 CONTINUED 
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NS ADJUSTMENT POTENTIOMETERS 

Termi· Res. Power Max. 
Dimensions nals Tol. (Watt) Temp. 
H W L 1 (%) al700 C °C 

COMMERCIAL 
3305 TRIMlY' 

.31x.25x.375 W 
±5 1.5 at 125 

POTENTIOMETER .31 dia. x.19 P' 70°C 

INDUSTRIAL 
3365 .59x.315x.50 W 1.0 at 125 TRIMlY' 

.50 dia. x.23 P 
±5 25°C POTENTIOMETER 

3367 SUB·MINIATURE .50 dia. x.24 P 
±5 

0.5 105 
SINGLE·TURN .50 dia. x.54 S 

WIREWOUND ELEMENT HIGH·PERFORMANCE 
SUB·MINIATURE 

220 HIGH 
.31x.18x1.0 L,W ±5 1.0 175 TEMPERATURE 

(RT 10) 

HIGH 
224 TEMPERATURE .32x.19x1.25 L,S,P ±5 1.0 175 

(RT 12) 

3000 
MICRO·MINIATURE 
HIGH .31x.16x.75 P ±10 0.5 175 
TEMPERATURE 

HIGH 
3010 TEMPERATURE .31x.28x1.25 L,P ±5 1.0 175 

(RT 11) 

.31 x.31x1.06 H 
3070 FINE .375x.31x1.06 P ±5 1.5 175 RESOLUTION 

.31 x.31x1.06 S,L 

SUB·MINIATURE 

3250 HIGH .19x.50x.50 L ±5 
TEMPERATURE .22x.50x.50 P,W,X 1.0 175 
(RT 22) 

MICRO·MINIATURE 
3260 HIGH .25X.25x.17 H,W ±5 0.2 175 

TEMPERATURE 

3290 
MICRO·MINIATURE .150x.375x.375 P 
HIGH .145x.375x.375 L ±5 1.0 175 TEMPERATURE .145x.375x.390 W,H 

MICRO·MINIATURE .37x.25x.31 W 
3300 SINGLE·TURN .31 dia. x.18 P ±5 0.5 175 HIGH 

TEMPERATURE .31 dia. x.46 S 

WIREWOUND ELEMENT SPECIAL PURPOSE 

207 HIGH POWER 
±10 2.0 at 175 

(2-WATT) .81x.28x1.25 L 50°C 

209 
DUAL ELEMENT 0.5 
TWINPOY' .31x.50x1.25 L ±10 (each 135 
POTENTIOMETER element) 

'j""" r 224· 
500 ULTRA·RELIABLE .32x.19x1.25 L,P ±5 0.5 150 

3020 HIGH POWER 
.33x.25x1.25 L ±5 3.75 200 HUMIDITY PROOF 

3250· .19x.50x.50 L 
HIGH RELIABILITY ±5 0.5 150 

501 .22x.50x.50 P,W,X 

REFER TO NOTES-PAGE 4 
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Adj. 
Turns 

280° 

280° 

285° 

15 

22 

15 

25 

10 

25 

11 

25 

300° 

25 

25 

22 

25 

25 

WIREWOUND ELEMENT 
GENERAL PURPOSE 

CONTINUED 

Humid· Standard 
ily Resis· , lances!) Prices 

Mil Spec 3 1-9 10-24 25·49 

1O-5K 2.25 2.16 2.07 
10K 2.50 2.40 2.30 

Steady 20K 3.00 2.88 2.76 
State 1O-5K 1.75 1.68 1.61 

10K 2.00 1.92 1.84 
20K 2.50 2.40 2.30 

lO-lOK 3.55 3.23 2.90 
20K & 25K 4.38 3.98 3.58 

Yes 50K 4.71 4.28 3.85 
lO-lOK 3.30 3.00 2.70 

20K & 25K 4.13 3.75 3.38 
50K 4.46 4.05 3.65 

10-20K 4.86 4.50 4.05 
Steady SOK 6.84 6.33 5.70 
State 1O-20K 5.67 5.25 4.73 

50K 7.65 7.08 6.38 

Yes 
lO-lOK 8.64 8.00 7.20 

20K & 30K 10.26 9.50 8.55 

10·10K 7.02 6.50 5.85 

Yes 
20K & 25K 8.64 8.00 7.20 

50K 9.18 8.50 7.65 
lOOK 11.34 10.50 9.45 

50-lOK 9.72 9.00 8.10 Yes 
20K 10.80 10.00 9.00 

10-10K 7.02 6.50 5.85 
20K & 25K 8.64 8.00 7.20 

Yes 50K 9.18 8.50 7.65 
lOOK 11.34 10.50 9.45 

100-20K 10.50 10.25 10.00 

Yes 
50K 12.50 12.25 12.00 

100-20K 11.50 11.20 10.90 
50K 13.50 13.20 12.90 

10-10K 6.71 6.22 5.59 
20K & 25K 7.56 7.00 6.30 

50K 10.00 9.27 8.34 
Yes lO-lOK 7.23 6.69 6.02 

20K & 25K 7.97 7.38 6.64 
50K 10.53 9.75 8.78 

10-lK 7.50 6.95 6.25 
2K & 5K 8.25 7.64 6.88 Yes 10K & 20K 10.50 9.72 8.75 

25K 11.00 10.19 9.17 

1O·10K 7.33 6.79 6.11 
Yes 20K & 25K 8.75 8.10 7.30 

50K 10.10 9.35 8.42 

lO-lOK 5.94 5.50 4.95 

Yes 
25K 7.56 7.00 6.30 

10-10K 8.91 8.25 7.43 
25K 10.53 9.75 8.78 

No' 100-50K 10.26 9.50 8.55 
lOOK 11.88 11.00 9.90 

10-10K 12.96 12.00 10.80 
No' 20K & 25K 14.58 13.50 12.15 

50K 16.20 15.00 13.50 

100-10K 14.58 13.50 12.15 
Yes 20K 16.20 15.00 13.50 

100-lOK 14.04 13.00 11.70 
Yes 20K & 25K 15.66 14.50 13.05 

50K 16.20 15.00 13.50 

Yes 100-10K 13.50 12.50 11.25 
20K 14.58 13.50 12.15 

eern f 1969 



iJ4di ij,ffil@l SECTION 4750 

Centralab potentiometers and trimmers 
are available in the size, resistance 

wattage and styles you need! 
• 

Request your copy of 
this potentiometer catalog 
through Centra lab's 
advertising department. 

" , Application 
Diameter Rotation Resistance . . 

Inches Mechanical Range, Ohms Tapers Terminals Power Rating Mil. Com'l. Ind. 

MODEL 1 MINIATURE COMPOSITION-SPST Switch Available 
5/8 without knobl 260 0 '1200 10 meg I variety i solder lug .2W (a 40"e 
45/64 with knob i I or pe. 

I X 'X 
, I 

MODEL 2 COMPOSITION-Available in an almost unlimited range of mountings, 
terminals, shafts & line switches 

15/16 1 3000 
Ii 200 ·10 meg I variety,., variety of I .5W (a, 40'e ! 

I solder lugs'l 
: & p.e. 

MODEL 3 COMPOSITION 
43/64 I 2600 1 100 10 meg I' variety I solder lug , .. 25W (a 40 0 e X 
43/64 2600

, 100 10 meg variety solder lug .5W (ao 70 0 e X 

MODEL 3W WIRE WOUND 
43/64 I 
43/64 

MODEL 4 WIRE WOUND 

130K 10 meg I variety I solder lug !1.5W (a, 40'C i 
130K--l0 meg I variety I solder lug 2,W (w 700 e I X 

X 'X 

X i X 
X X 

X i X 
I X 

1·5/32 I 295° I I lOOK I variety I solder lug i .5W (a. 400 e I X X: X 

MODEL 5 COMPOSITION SINGLE OR MULTIPLE MINIATURE TRIMME:RS 
(with Integral fixed PEC'Ji rasistors & capacltbrs on ceramic plate opttonal) 

approx. I 2900 120010 meg 'I linear I solder lug 1 .25W (u lOue 
3/4" square ., or p.e. I 
(single unit) I 1 I 

X 

MODEL 6 MINIATURE COMPOSITION-SPSTSwitch Available 
1/2 I 250 0 120010 meg I variety 1 solder lug I .IW (u 40"e I X I X 

MODEL 8 MICRO-MINIATURE COMPOSITION-SPST Switch Available 
9/32 I 250° 1200- 10 meg I variety I P.C. ,.IW (" 40°C I X 

MODEL 9 MINIATURE COMPOSITION 
45/64 I 2600 \100-10 meg! variety. I' solder lug I .2W (a, 40°C 

, or P.C. I 

MODEL 12 HOT MOLDED 
1-7/64 1 312° I 10-5 meg I variety 1 solder lug 12.25 @ 70°C 1 X X 1 X 

Below is a brief summary of the 
types listed in our sixty page poten
tiometer catalog. These potentiom
eters are in many cases available 
ganged and with either front or 
rear mounted wafer switches as 
well as rear mounted line switehes. 
Special tapers for almost every 
application are already available. 

Most of these potentiome
ters have dustproof construction. 
Equivalent noise resistance of as 
low as Y;! % of nominal maxim urn 
resistance is available. 

Many models are available with 
numerous mountings and terminal 
configurations, enabling easy fit
ting into printed drcuit boards or 
wired construction. 

fOR 
IMMEDIATE 
DELIVERY 

Many types, in most popular 
resistance ranges, are stocked by 

Centralab Industrial 
Distributors. 

CENTRALAB 
ElectroniCS Division 

GLOBE-UNION INC. 

5757 NORTH GREEN BAY AVENUE 
MILWAUKEE. WISCONSiN 53201 
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CTS CORPORATIONELKHART,INDI.N. TRIMMERS 

WIREWOUND 

Data Resistance Max.Dp. 
Series Sheet Description Wattage Range Temp. Order From 

112 Series III Series 
110·112 1700 3/4" Oia. 1.5·3 1/2Q·IOKQ 105°C Berne 

115·118 1750 3/4" Oia. 2·3 1/2Q·20KQ !05°C Berne 

350 5500 1/2" Oia. I 50Q·20KQ 125°C Asheville 

IRW' 5625 1';''' Recti· 1/2 400Q·2KQ 150°C Canada 
linear 

350 Series 

:!I Infinite resolution wire wound 

COMPOSITION 

Data Resistance Max.Op. 

330 Series 
Series Sheet Description Wattage Range Temp. Order From 

140' 2600 1'1." Recti· 1/4 100Q·I Meg 125°C California 
linear 

220 Series 
201 1201 19/32" Oia. 1/8 100Q·5 Meg 85°C Elkhart 

203 1203 Side·by·Side 1/8 100Q·5 Meg 85°C Asheville 

220 2500 7/16" x 1/2" 1/8 100Q·2.5 Meg 85°C California 

330 (Carbon 2330B 1/2" Oia. 
Ceramic) 

3/8 100Q·2.5 Meg 150°C California 

201 Series 

'Mil Slyle RJ·11-Mll·R·22097C 

CERMET 

Data Resistance Max.Op. 
Series Sheet Description Wattage Range Temp. Order From 

165 3165B 3/8" Square 1/2 20Q·2.5 Meg 150°C Berne 

170 3170 1/2" Square 3/4 20Q·2 Meg 150°C Berne 

190 Series 
175' 3175 1/2" Square 1/2 50Q·I Meg 150°C Berne 

185 3185 I';"" Recti· 25Q·I Meg 175°C Micro 
340 Series linear 

360 Series 
BI85 B3185 Bushing Mount Micro 

190 3190 3/4" Recti· 1/2 20Q·I Meg 125°C Berne 
linear 

340 3340 1/4" Square 1/2 IOQ·500K 150°C Berne 

175 Series 360 3360 7/16" x 25/64" 1/2 20Q·2.5 Meg 125°C Berne 

385 3385 .345" Dia. 1/8 20Q·500K 175°C Berne 

630 3630B 1/2" Oia. 1/2 20Q·2.5 Meg 150°C Berne 

165 Series 185 Series 
660 3660 3/8" Oia. 1/4 100D·SOOK 175°C Berne, 

'Approved to Mll·R·22097 style RJ22 

ORDERING INFORMATION: Place orders at locations shown above, using the following addresses: 

CTS of Elkhart, Div., 1142 W. Beardsley Ave., Elkhart, Indiana 46514. Telephone 219-JA 3-0210 • TWX 810-294-2256 
CTS Electronics, Inc., 1010 Sycamore Ave., South Pasadena, Calif. 91030· Telephone 213-254-9141 • .TWX 910-321-4060 
CTS of Ashville, Inc., Mills Gap Road, Skyland, North Carolina 28776. Telephone 704-684-6451 • TWX 510-935-0059 
CTS of Berne, Inc., 406 Parr Road, Berne, Indiana 46711 • Telephone 219-589-3111 • TWX 810-323-1580 
CTS Microelectronics, Inc., P.O. Box 1278, Lafayette, Indiana 47902 • Telephone 317-463-25650 TWX 810-342-1882 

In Canada, order from: 
CTS of Canada, Ltd., 80 Thomas Street, Streetsville, Ontario, Canada. Telephone 416-TA 6-1141 
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CTS CORPORATIONELKHART, INDIANA POTENTIOMETERS 
® 

COMMERCIAL COMPOSITION 
Data Resistance Max. Dp. 

Series Sheet Description Wattage Range Temp. Order From 

45 Cat. 1000 15/16" Oia. 1/4 to 3/4 loon·lo Meg 85°C Elkhart' 
VM5 1150 15/16" Oia. 1/4 to 3/4 loon·lo Meg 85°C California 
70 1100 3/4" Dia. .2 to .3 200n·7.5 Meg 85°C California 
200 1200 5/8" Oia. .2 to 1/4 100n·5 Meg 85°C Elkhart 
2·200 & C2·200 1200A 5/8" Oia. .2 to 1/4 100n·5 Meg 85°C Elkhart 
M·2S0 1300 9/32" Di •. 1/10 500n·10 Meg 85°C Asheville 
480 1480 2" Slide con. 1/4·1/2 1000·10 Meg 55°C Elkhart 
HVC 1600 2" Oia. 2 5Kn·50 Meg 100°C Asheville 

X52·53 2700 Side·by.side 1/4·1/3 250n·10 Meg 85°C Asheville 

'West of Mississippi River order from California. 

COMMERCIAL WIRE WOUND 
Data Resistance Max.Op. 

Series Sheet Description Wattage Range Temp. Order From 

25 2001 11~/.12" Dia. 4 3n·25K 85°C California 

AW Series 2W ISeries 252 1901 11%/' Dia. 2 3n·15K 85°C California 
2W 1800 1%" Oia. 2 W·SOK lOO°C Asheville 
AW 2100 15/16" Dia. 5 W·2SK 105°C Asheville 
VA·AW 1150 15/16" Dia. 5 W·25K 105°C Asheville 

MILITARY COMPOSITION 
Data Resistance Max.Op. 

Series Sheet Description Wattage Range Temp. Order From 

90 Series 65 Series 65 (RV5)' 2400 3/4" Oia. 1/2 lOon·2.5 Meg 150°C California 
90 (RV2)* 2300A 15/16" Dia. I 100n·2.5 Meg 150°C California 

'Approved to Mll·R·94B 

MILITARY WIREWOUND 
Data Resislance Max.Op. 

Series Sheet Description Wattage Range Temp. Order From 

252 Series 25 Series 25 (RA30)' 2000 11%:/' Dia. 4 3n·25K 105°C California 
252 (RA20)' 1900 11%/' Dia. 2 an·15K 105°C California 
WP (RA20)' 2200 1%"Oia. 2 31HSK 105°C Asheville 

'Approved to Mll·R·19 

MILITARY AND INDUSTRIAL CARBON CERAMIC 
Data Resistance Max.Op. 

Series Sheet Description Wattage Range Temp. Order From 

320 Series 300 Series 300 (RV6)' 2450 1/2" Dia. 3/4 100n·2.5 Meg 150°C California 
320 (RV4)' 1400 lJA," Dia. 3 250n·2.5 Meg 150°C California 
321 1401 HI," Dia. 3 2S0n·2.S Meg 150°C California 

'Approved to Mll·R·94B 

MILITARY AND INDUSTRIAL CERMET 
Data Resislance Max.Op. 

Series Sheet Description Wattage Range Temp. Order From 

400 3400 1%/' Dia. 3 20n·s Meg 175°C Berne 
500 3500 3/4" Dia. l'h 20n·S Meg 175°C Berne 
550 (RVCS)' 3SSOA 3/4" Di •. 2 son·s Meg 150°C Berne 
2·550 & C2·S50 3S50B 3/4" Dia. 2 SOn·5 Meg 150°C Berne 

550 Series 600 (RVC6), 3600 1/2" Dia. 1/2 20n·2.5 Meg 175°C Berne 
660 3660 3/8" Dia. 1/4 100n·500K 175°C Berne 

'Approved to Mll·R·2328SB 

ORDERING INFORMATION: Place orders at locations shown above, using the following addresses: 
CTS of Elkhart, Div., 1142 W. Beardsley Ave., Elkhart, Indiana 46514. Telephone 219-JA 3-0210 • TWX 810-294-2256 
CTS Electronics, Inc., 1010 Sycamore Ave., South Pasadena, Calif. 91030. Telephone 213-254-9141. TWX 910-321-4060 
CTS of Ashville, Inc., Mills Gap Road, Skyland, North Carolina 28776. Telephone 704-684-6451 • TWX 510-935-0059 
CTS of Berne, Inc., 406 Parr Road, Berne, Indiana 46711 • Telephone 219-589-3111 • TWX 810-323-1580 

In Canada, order from: 
CTS of Canada, Ltd., 80 Thomas Street, Streetsville, OntariO, Canada. Telephone 416-TA 6-1141 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2457 
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CARTE R 
MANUFACTU ~ 

C 0, R P 0 RAT 

N G 

o N 

CARTER MANUFACTURING CORP. IS AN ORGANIZATION OF ENGINEERS AND 
CRAFTSMEN SPECIALIZING IN THE UNUSUAL IN POTENTIOMETERS AND 

- SWITCH ENGINEERING AND THEIR MANUFACTURE. SINCE THE FOUNDING 
IN 1955 WE HAVE DEVELOPED FULL CAPABILITY IN WIRE WOUND AND 
CONDUCTIVE PLASTIC POTENTIOMETERS AND WILL WELCOME THE OPPOR-
TUNITY TO WORK WITH YOU ON YOUR UNIQUE REQUIREMENTS AS WELL 
AS STANDARD COMMERCIAL OR MIL TYPES. 

WIRE WOUND SINGLE TURN - MIL STD. PLASTIC HOUSING-COM. 
SIZE l/Z/l 1'8/1 1Kt 1K/' 10/8/1 1%/1 2/1 3" 2/1 3" 
TYPE 120 U8 223 157 136 160 119 236 508 511 
MIL. SIZE 05 09 11 15 17 18 20 30 - -
FUNCTION ANGLE 320° 320° 320° 320° 320° 320° 350° 350° 320° 320° 
STD. LIN. ±.5% ±.4% ±.3% ±.25% ±.2% ±.l8% ±.l5% ±.l% ±.25% ±.25% 
SPL. LIN. ±.3% ±.25% ±.2% ±.l% ±.l% ±.09% ±.09% ±.07% ±.2% ±.2% 
MAX. RES. 75Ka 100Ka 100Ka 150Ka 150Ka 175Ka 200Ka 500Ka 250Ka 500Ka 
WATTS 2 3 3.5 4 4 4 4.5 5 3 5 

MOUNTING 

IF HI E c D K 
~. P'I 
, I .. 

"."", I J ~~,,~ ~ ~~"" W - -
H-Ball Bearing Tapped Holes 
F-Phosphorus Bronze Thread~d Bushing 'rl Thread~d Bus~ing locking Bushing 

Bearing 'lf4 dla. Shaft U "lfB dla. Shaft • 

CONDUCTIVE PLASTIC SINGLE TURN - MIL STD. PLASTIC HOUSING-COM. 
SIZE Vz" 1'8" 1K6/1 1K6/1 10/8/1 1%" 2" 3" 2" 3" 
TYPE CP120 CP118 CP223 CP157 CP136 CP160 CP119 CP236 CP508 CP511 
MIL. SIZE 05 09 11 15 17 18 20 30 - ----_ .. 
FUNCTION ANGLE 320° 340° 340° 345° 345° 345° 345° 345° 345° 345° - .. --

STD. LIN. ±.7% ±.5% ±.5% ±.4% ±.4% ±.35% ±.3% ±.25% ±1% ±.7% ---
SPL. LIN. ±.2% ±.l% ±.05% ±.04% ±.04% ±.03% ±.03% ±.01% ±.5% ±.25% _ .. _---_ .. 

MAX. RES. 60Ka 100Ka 150Ka 150Ka 175Ka 200Ka 250Ka 400Kn 250Ka 400Kn 
---

WATTS 1 1.4 1.6 2 2.2 2.6 3 5 3 5 

GENERAL SPECIFICATIONS 
WIRE WOUND POTENTIOMETERS CONDUCTIVE PLASTIC POTENTIOMETERS 
Resistance Tolerance ±5% Std. Spl. Avail. Resistance Tolerance ±5% Std. Spl. Avail. 
Function Angles Spl. Available. Function Angles Spl. Available. 
Rotation Continuous, Stops Available. Rotation Continuous, Stops Available. 
Taps to Single Turn of Wire With Positive Taps of Low Resistance or Zero Width 
. ,Elimination of Failure. Available. 

Power Rating to Zero Watts at 150°C. Power Rating to Zero Watts at 150°C. 

Ambient Temp. -65°C to + 125°C Std. Ambient Temp. -65°C to + 125°C Std. 
to 150°C Available. to 150°C Available. 

CARTER MANUfACTURING CORP. . 23 WASHINGTON STREET . HUDSON, MASSACHUSETTS 01749 . TEL. 617 - 562-6987 
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CARTE R 
NlANUFACT U A N G 

C C> A P C> A A T C> N 

WIRE WOUND MULTI-TURN POTENTIOMETERS 
SIZE V2" V2" 1/2" SIZE ?Is" ?Is" ?Is" 
TYPE 120-3 120-5 120-10 TYPE 118-3 118-5 118-10 
MIL SIZE 05 05 05 MIL SIZE 09 09 09 

---

FUNCTION ANGLE 1080° 1800° 3600° FUNCTION ANGLE 1080° 1800° 3600° 
STD. LIN. ±.75% ±.5% ±.2% STD. LIN. ±.l5% ±.08% ±.04% 
SPL. LIN. ±.2% ±.l% ±.05% SPL. LIN. ±.07% ±.04% ±.02% 
MAX. RES. 30Kn 50Kn 100Kn MAX. RES. 30Kn 50Kn 100Kn 
WATTS 2 2 2 WATTS 3 3 3 

f--------

TAPS AS SPEC. AS SPEC. AS SPEC. TAPS AS SPEC. AS SPEC. AS SPEC. 

RECTILINEAR POTENTIOMETERS - WIRE OR CONDUCTIVE PLASTIC 

ST476,ST510 

MOUNTING-
THREADED BUSHING STD. 
CLAMPS - SPECIAL 

ST518 

SWITCHES 

WATTS 
TYPE SIZE STROKE RES.n STD. LIN. SPL. LIN. ELEMENTS 125" 

ST476 1/2" Oia. To 8" 100K/" ~ 1% lor 2 1 
Max. Stroke Stroke 

ST510 3,4"Oia. To 12" 150K/" ~ ~ lor 2 1.5 
Max. Stroke Stroke 

ST518 ~t x 1,4" x 11,4" To 1/2" 75K/" 2% 1% 1 .25 
Max. Stroke Stroke 

ST403 11,4" x 1~" To 36" 100K/" ~ 1% lor 2 1 
Max. Stroke Stroke 

CARTER MANUFACTURES CUSTOM MADE SWITCHES 
IN CONJUNCTION WITH POTENTIOMETERS OR AS 
ENCLOSED WAFER TYPES. THEY MAY BE SIMPLE 
ANGLE INDICATORS OR PRECISION COMMUTATORS. 
SUCH APPLICATIONS REQUIRING PliGH PRECISION, 
MINIATURIZATION & SOPHISTICATED SWITCHING 
FUNCTIONS HAVE BEEN SOLVED, MANY WITHIN TH 
PARAMETERS OF COMMON SWITCH APPROACHES. 
CARTER'S UNIQUE SWITCH ENGINEERING HAS SUP 
PLIED THE ANSWER WHEN THE'NUMBER OF POLES 
OR CONTACTS ARE IN CONTRADICTION WITH TH 
AVAILABLE SPACE. WHEN INTERCONNECTIONS BE 
COME A PROBLEM THEY CAN BE GREATLY REDUCE 
BY CUSTOM DESIGNED INTERNAL INTERCONNECTION 
INCREASING RELIABILITY & IMPROVED APPEARANCE 

CARTER MANUFACTURING CORP. • 23 WASHINGTON STREET • HUDSON, MASSACHUSETTS 01749 • TEL. 617 - 562-6987 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2459 
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MINIATURE TRIMMERS 

MULTI-TURN 
Series 76 

Resistance Range: To 20K 
ohms • Tolerance: ± 5 % • 
Power Rating: .7SW @ 8SoC, 
Derated to zero @ ISOaC, 

SINGLE·TURN 
Series 371 

Resistance Range: 100 ohms 
to 1 megohm • Tolerance: 
±20% standard, ±IO% also 
available • Working Voltage: 
3S0 volts R,M,S, max· Power 
Rating: '/4 watt @ 70a C de
rated I inearly to zero watts 
@ 120a C. 

RHEOSTAT 

POWER RHEOSTAT 
Series 25 

~~ 
¢:~. 

Resistance Range: O.S to SK 
ohms· Tolerance: ± 10% or 
closer. Power Rating: 2SW @ 
2SoC .• Working Voltage: 3S0V 
max .• Effective Rotation: 
280'±So (2S00±S' with off 
switch) • Tapers: 18 ohms pero 
max, (nonlinear functions) • 
Weight: 0.023 Ib 

PRECISION POTENTIOMETERS 

MULTI·TURN 
Series 62 

Resistance Range: To lOOK 
ohms • Tolerance: ± 5% • 
Linearity: 0.2S% Absolute • 
Power Rating: 2W @ 2SaC, 
Derated to zaro @ 8SoC • 
Maximum Number of Turns: 
10 • Weight: 1.34 oz. 

VARI·PHASE 
Series 54 

.\\ 

Resistance Range: To 300K 
ohms • Tolerance: Standard 
± 5%, Special ± 1 % • line
arity: Standard ± 0.5 % Abso· 
lute, Special ± O.IS% Indep. 
• Power Rating: 6.1 W @ 40°C, 
Derated to zero @ 12SoC • 
Maximum Number of Gangs: 12 
• Weight: 4.S oz . • Note: One 

r- "--1 . " "; :O~i" ';.; J~ .--- " 
-f.===~ ~1~ ~aooo=-l 

~ffi~' 18/\1 ~+-1 • l 
i I~ 

. -~ 

~1*~ 

MINIATURE 
Series 57 

Resistance Range: Standard To 
2SK ohms, Special To lOOK 
ohms • Tolerance: Standard 
±10%, Special To ±3% • 
Linearity: Standard ± 2.0%, 
Special Specify • Power Rat· 
ing: Standard 2W @ loac, De· 
rated to zero @ ISOaC, Spe· 
cial Specify. Weight: ,2S oz. 

COMPOSITION·ELEMENT POTENTIOMETERS 

0.3 WATT 
Series 48 

Resistance Range: Linear 100 
ohm to S megohms, Tapered 
SOO to 2.S megohms. Toler· 
ance: Linear To lOOK ohms 
± 10%; over lOOK ohms: ± 
20%, Tapered 20% of all 
values. Power Rating: linear 
0.3W to 10K ohms, O.2W over 
10K ohms @ 40°C, Derated to 
zero power @ 8S D C • Weight: 
0.14 oz. 

2 WATTS MOLDED 
Series 53 

ReSistance Range: Linear SO 
ohms to 10 megohms • Ta· 
pered 250 ohms to S megohms 
• Tolerance: To 1 megohm 
10%, over 1 megohm ±20% 
• Power Rating: 2W @ lO°C, 
Derated to zero power @ 
120°C • Weight: .072 lb. 

r~~tt21 

~~ 
~ 

0.5 WATT 
Series 63 

Resistance Range: 100 ohms to 
S megohms. Tolerance: To I 
megohm ± 10% t over 1 meg
ohm ± 20% • Power Rating: 
0.5W @ lO°C, Derated to zero 
power at 120°C. 

CLAROSTAT 
CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE 

2460 See YELLOW SECTION for Local Offices, Phones eem f 1969 



SECTION 4750 

RESISTANCE & SWITCHING DEVICES 
WIRE-WOUND POTENTIOMETERS ' 

1.5 WATTS 
Series 49 

Resistance Range, I to 20K 
ohms. Tolerance: ~± 10% or 
closer, specify. Linearity: 
± 5% or clo'ser, specify • 
Power Rating, 1.5W @ 40°C, 
Derated to zero power @ 
125°C. Weight, .02 lb. 

r~~ 

~ 
~T 

1 WATT 
HUMDINGER 
Series MH 

Resistance Range, 2 to 15K 
ohms. Tolerance: ±10% • 
Power Rating, I W @ 40° C. 
• Taps: Available in any posi· 
tion • Effective Rotation 280° 
• Weight, 0.024 lb. 

3 WATTS 
Series 58 

Resis,tance Range: 1 ohm to 
75K ohms. Tolerance: ± 10% 
or closer, specify. Linearity: 
± 5% or closer, specify • 
Power Rating, 3 or 4W (spe· 
cify) @ 40°C, Oerated to zero 
power @ 105°C. Typical 
Weight, .118 lb. 

Hf~ 

l8r~,:~ 
~,~ 
~ 

2 WATTS 
HUMDINGER 
Series 39 

Resistance Range: 4 ohms to 
5K ohms. Tolerance: ± 20% 
• Power Rating, 2 Watts @ 
40°C. Weight, 0.008 lb. 

2 WATTS 
Series 43 

Resistance Range: 1 ohm to 
5DK ohms· Tolerance: 10% 
or closer, specify. linearity: 
5% or closer, specify. Power 
Rating, 2W @ 40°C, Derated 
to zero power @ 105°C. 
Weight, .077 lb. 

4 WATTS 
Series 45 

Resistance Range: 1 ohm to 
10,000 ohms. Tolerance, 
± 10% or closer, specify • 
Linearity: ± 5% or closer, 
specify· Power Rating, 4W @ 
40°C, Derated to zero power 
@ 135°C • Weight, .077 lb. 

FIXED WIRE-WOUND 
POWER RESISTORS 

GREENOHM - Cement-Coated 
type, extra lugged, 5 to 200 
watts. 

GREENOHM, Jr - Ceramic-cased 
axiallead,5t020watts. 

STANDEES - Ceramic-cased for 
upright chassis mounting, 
10-20 watts. 

SERIES ZT - Stack-mounting, 
cement coating, 30-75 watts. 

FLEXOHMS & GLASOHMS - Flex
ible resistors for point-to
point circuitry. 

GREENOHM "V" - Vitreous 
enameled power resistors 
5-200 watts. 

SERIES VZT - Vitreous enameled, 
stack-mounting, 30-75 watts. 

SERIES SC - Precision molded 
power resistors, I to 10 watts. 

SERIES VC - Vitreous enameled, 
axial lead 3, 6.5, 11 watts. 

GREENOHM EDGE-WOUND -
Vitreous enameled power re
sistors,90-375watts. 

SERIES 25 & 25G - Power-type 
variable resistors, 25 watts 
- 0.5 ohm to 5000 ohms. 

SERIES 50 & 50G - Power-type 
variable resistors, 50 watts 
- 0.5 ohm to 10K ohms. 

SWITCHES 

MINIATURIZED 
ROTARY 

SELECTOR SWITCHES 
Series BHM 

0_ • '.~~~,~:;~ ~.;I);\'~~'f: 
.J# 'J'~1j,P/ 

Current Rating, 50 rna @ 300 
VAC. or d.c., 500 ma @ 30 
VAC. or d.c. 

Switch Variations: 
Shorting, Single pole, 12 positions, 
2 pole, 6 positions, 3 pole, 4 posi
tions; 4 pole, 3 positions. 
Non-Shorting, Single pole, 12 po
sitions, 2 'pole, 6 positions; 3 pole, 
4 positions, 4 pole, 3 positions. 

Contact Resistance, 0.005 ohms. 

THE QUIET ONES 

2 WATTS 
Series 380 

Resistance Range: 100 ohms to 5 
megohms. Tolerance: "'10% 
thru 0.5 megohms. Linearity: 
±5%. Power Rating: 2W 
(single control). Noise: linear 
single controls max. initial 
noise level of 1% RT. Weight: 
0.072 Ibs. 

Write to: 

1 WATT 
Series 381 

Potentiometer 

Resistance Range: 100 ohms to 5 
megohms linear; 500 ohms to 
2 megohms tapered. Tolerance: 
±10% thru 0.5 megohms; 
±20% over 0.5 megohms. 
Linearity: ±5% (graph) Power 
Rating: I watt (single contlol). 
Noise: linear single controls 
max. initial noise level of 1% 
RT. Weight: 0.017 Ibs. 

Clarostat Mfg. Co" Inll:. Dover, New Hampshire 

CLAROSTAT 
CLAROSTAT MFG. CO .. INC, DOVER, NEW HAMPSHIRE 
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Infinite Resolution PRECISION COMPONENTS 
ROTARY Single-Turn POTENTIOMETERS 

:;;50 

#78 

#105 
(Ganged) 

#205 

#206 
(Ganged) 

#175 

LlNEAR-FUNCTIONAL/SINE-COSINE 

MODEl 50 
linear 

78 
linear 

-.l/8 17'12 

B' 7500- -i-a-3'ao 
C' 
D· 1750 1250 

--E=.- 060- 040 
--'j; ----'"4-7/6-4 --635--

1250 
040 
635 

~~~~r:~i= ~!1t~i~'-~ 
+.0000 
-.0005 

. Axial Rear Terminations 

DIMENSIONS 

2 8750 4~8-750 

7500 7500 
2500 2500 

!~f3=~~~~ 
30 ~t- ~~ 

low Torque· low Inertia Pots are Available in } I/.," 0,0 

bf~;f ~",~;, ]~7!;~~~1~~~~CO~1 

(Ganged Special) 

BUSHING MOUNT 

ROTARY Multi-Turn POTENTIOMETERS 

#5010 

#7814 

LINEAR-FUNCTIONAL 

SPECIFICATIONS 
MODEL 5010 7810" 7820" i8i377814'~ - -'" 20010 

Mechanical Rotation 3700 0 MIN 7200 0 +100 0 __ 0 0 3600° ---t-l00° _00 3600° ~-11O° _0° 
3600" -.t 10° -7200~-:=t-l-Oo------ 3600'; ~!:5;---- --3600 0 -I- 5" 

Mode! 7813 same as 7814 except for axial rear terminations DIMENSIONS 

STANDARD BUSHING MOUNT 

MODEL 
A 
B' 

K 
L 

"'-+- 0000 

SOlO 7810 7820 7814 20010 

**Alual Rear Terminations 

COMPUTER INSTRUMENTS CORPORATION/92 MADISON AVE., HEMPSTEAD, N.Y. 11550/516-483-8200 
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MODEL 

'M"ihtlffid SECTION 4750 

Infinite Resolution PRECISION COMPONENTS 
LINEAR MOTION POTENTIOMETERS 

LlNEAR·FUNCTIONAL 

SPECIFICA nONS 

#111 MODEL 110~ 111- I 112 113' I 114 116*" 117 I 11S·· 119· 

Elpctrical Stroke To 60" To 28" To 12 ' To 4" To 1" To 12" To IS' To 1 25" To 10" 

Cross Section Confl)'urallon 0 0 0 o o o o o 
Resistance Range <:'2:>oUdi(~ ~ ~ n',O 150~!/ln to 200K:!/in 

#110 Best linearity 0.2% Length of Electrical Stroke 

Virtual Resolution }/400,000 

Wattilge I Watt per Inch of Stroke 

Temperature Range 

#113 Taps Maximum No ••• To Suit 1 To SUit 

Starting Force Oz. at 25°C 16 
Life 30 MillIOn Strokes, Depending on Circuitry 

Shaft Misalignment Feature Available Not Available Available Not Available Available 

"'Available in Dual Units, same case dimensions. 
""Available in Dual Unit providing the resistance and function of both elements is the same 

I"_ZOTHO 

. ~ ~ For voltage reference, specify zero width taps. for current carrying, specify zero resistance taps. 
'Threaded, ball, spring-return and other shaft endings dvaifable 

COMMUTATORS- PRECISION SWITCHES 

SPECIFICATIONS 
5015 715 115 I 1715 215 315 I 515 

!f Wire Terminations are used, Maximum No. of Poles can be Increased by a Factor of 3. 
""less if Required_ Specify 
tDepending on Circuitry 

Commutators can be supplied 
in ganged assemblies with 
potentiometers. 

--
MODEL 5015 715 

~--~- Tff 
.437 .'7500 

C e - -
Dec 125 el250 

-~ 1---'-060 .040 

I-~ 1---'-~40 635 
G 250 

'i-t--
19/32 

- 1/4 
-

K - 3/8 
Tolerance -r_OOOO 

. e 0005 

DIMENSIONS 
115 1715 215 315 
B~, PI. 

1.0300 1.5620 1.8750 2.8750 
- - - .7500 

.1250 e2500 .2500 e2500 

.040 .060 .060 .060 

.655 .985 .985 1.050 

.250 .465 .465 .500 
11/16 11131 l-%l 11~'!6 

1/4 1/4 1/4 1/4 
3/8 3/8 3/8 3/8 . ~ AXial Rear Wire TerminatIOns 

SIS 
,-

4.8750 
e7500 
2500 

.060 
1.050 

.500 
2 ,~~ 6 

1/4 
3/8 

STANDARD BUSHING MOUNT 

COMPUTER INSTRUMENTS CORPORATlON/92 MADISON AVE., HEMPSTEAD, N.Y. 11550/516-483-8200 
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Infinite Resolution PRECISION COMPONENTS 
PRESSURE TRANSDUCERS & SWITCHES 

MODEL 

LlNEARI AIR SPEEDI AL T1TUDE/SQUARE ROOT IFLOW 

1000 
Miniature 

3000 
Commercial 

4000 
Commercial 

SPECIFICATIONS 
,--------,-.,~~,-------,-----,------. 

4500 I 4500F 6000 6100 
Oil filled D;I!~ P Low Pressure Sta~~~rd 

6200 
Hi Pressure 

7000 
Attitude 

7100 
Air Speed 

Pressure 0-15 to 0-350 0-200 to 0-2 to 0-200 0-2 to 0-200 0-.01 to 0-2 0-2 to 0-200 0-100 to 0-5000 
R PSI Gage Difl 0-5000 Gage, Difl., 0'11 t I Gage, Gage, Dill., Gage, Dill., 0-100,000 0-1000 
~an_g_e'~_' __ +-~A=bS=~I=ut~e-~' ~~Ga~gce ___ f-~Ab=so~lu~te~~~ ____ ' ,er,en_'_a ____ f-D~i~lle~re~nt~ia~I~Ab=S~ol~ut~e~~A~b~SO~IU~te~~~~It~---~~K~no~ts~ 

~Linearity To 0.5% ToO.3% 1 0.3% 0.4% ±l Knot 
~e~~~--------~~~0.~I~"o-----+~"~.O~5~%~~----"~~0~.l~%-----+----------------_~05~O/'"o------i-~1~5'---r·T~Ou_4~K~n~ot-4 

---;-::~.-- Temp. Se~~j-----_____ =:-"-'02:..C%:!p,-'e'--r ·,"C,----;;=---'-jlf------;;-,,---,-__ =.-,-_-ccoi % per "c .01 % per °C ±Ol % per °c 
~~ Wat~ ____________ .0-2 0.25 0.4 J. 0_25 .20 _25 r-----------=.25--

Standard Case Pressure 200 PSI A 1 200 PSIA _L -1000 psii\- lOOPsiA 150 PSIA.~S_I_A __ -t--____ --;;-.. ____ _4 

Diameter A Ll56 1.62 2.00 __ ___ 3.20 -)o;;------i2C'.4-'-4~=---+-----~22""-.484-;-4 _____ _ 
.~ 1.39 0_90 2.16...J... 3.20 ------2.84...1 1.09 
~J!ch Differentia! L-~1 .8% .6% ~ ~ ~~_~.8%c---t-1---;.6~%~--t------~'~-~ 
~Gurrent --, ___ :=..c.....--l __ ~_ --- -~res.--Max_, ResIStive, All MOdeIs:'~---------~------------j 

Switch Life 10 Million Cycies, Depending on Circuitry ----------------------
-------------_.-'------------------------------------ ---------------------- -----------------------------------

Note: Also available in current type pressure transmitters: ranges 0-2 to 0-5000 PSIA and 
current output of 1-5 rna, 4-20 rna. In EXPLOSION-PROOF housing_ 

#7100 
Air Speed Transducer .. 

AIR DATA TRANSDUCERS 

EXPLOS ION-PROOF 
(Available in All Models) 

CIC's Model 7000 and 7100 Altitude and Airspeed Transducers 
provide high AC or DC outputs, virtually infinite resolution, and 
extremely long life through the use of a unique CIC conductive 
film potentiometer element. Precise shaping of the film 
element to compensate for the non-linear pressure vs altitude or 
airspeed relationship affords a highly accurate output directly 
proportional to altitude or airspeed. 

Used in many military and commercial aircraft, these transducers 
provide a firm building block for many of CIC's Air Data Systems. 

CIC's series 8000 "NULL BALANCE" Transducers utilize an 
inductive type pressure sensor and servo follow-up system for the 
utmost in pressure sensitivity and accuracy. For altitude 
or airspeed outputs, a shaped CIC conductive film potentiometer 
provides correction for the non-linear pressure relationships. 

Units available to cover Altitude ranges from -1 K' to 2K' Full Scale 
up to -1K' to 100K' Full Scale, and Airspeed ranges 
from 0-100KTS Full Scale up to 0-1000KTS Full Scale. 

Special versions include circuitry which converts the transducer 
into a low cost Altitude Controller. 

COMPUTER INSTRUMENTS CORPORATION/92 MADISON AVE., HEMPSTEAD, N.Y. 11550/516-483-8200 
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igilog 
PRECISION POTENTIOMETERS 

A product family in which Digilog can quickly meet your needs for 

• NON-LINEAR FUNCTIONS 

• SPECIAL CONFIGURATIONS 

• APPLICATION ENGINEERING KNOW-HOW 

Need custom winding or non-standard configura
tions? Do you have problems with "dry circuit" 
noise, high wiper currents, special temperature or 
radiation environments? Digilog has both know-how 
and facilities to come up with the solutions- fast. 

Single turn 
sizes 14-30 

Shaft diameters, Va" and l/4" 
Servo, bushing and screw mounting types 
Power ratings, 1.5 to 7.5 watts 
Temp. range, -55°C to +125°C 

"DIFFERATIO" MODELS 
Wirewound and metal film 

Models 20 
&21- 112" 

Models 30 
& 31 -1/3" 

Models 40 
&41-1/3" 

"MECHATRIM" MODELS 
Metal Film 

Model 51 Model 61 

Model 81 
Model 91 

eem/1969 

Multi-turn, size 9 
Single turn, sizes 8-11 

Temp. coefficient of resistance, +50 PPM/DC nominal 
Stnd. resistance tolerance, :!: 3% 
All models comply with applicable paragraphs of MIL-R-12934 
For special requirements, submit drawings and specs or request application data sheet 

DIGILOG TRIMMING POTENTIOMETERS 
• Single and multiple turn • Wirewound and metal film • Exclusive 
"differatio" models with 20-turn electrical and mechanical travel 

TRIMMING POTENTIOMETERS 
Element 

Resistance Dimensions Electrical & Power 
MODEl STYLE Range (Inches) Mechanical Rating 

Type (ohms) W L H Travel Watts) 

20 Round, Top Adj. 
Wirewound 100-20,000 0.500 dia.xO.250 

20 Turns 
1.0 P.C. Pins Stops & Clutch 

21 Round, Top Adj. Metal 
500-25,000 0.500 dia. xO.250 

20 Turns 
1.0 P.C. Pins Film Stops & Clutch r--- Round, Top Adj. 20 Turns 30 P.C. Pins Wirewound 50-20,000 0.312 dia.xO.180 Stops & Clutch 0.5 

31 Round, Top Adj. Metal 
100-10,000 0.312 dia.xO.180 

20 Turns 
0.5 P.C. Pins Film Stops & Clutch 

40 Side Adjust 
Wirewound 50-20,000 0.250xO.312xO.375 

20 Turns 
0.5 P.C. Pins Stops & CI utch 

41 Side Adjust Metal 
100-10,000 0.250xO.312xO.375 

20 Turns 
0.5 P.C. Pins Film Stops & CI utch 

fl<51 Round, Top Adj. Metal 
100-10,000 0.280 dia.xO.250 

300 0 

0.5 P.C. Pins Film StojJS 

*61 Side Adjust Metal 
100-10,000 0.312xO.312xO.360 

300 0 

0.5 P.C. Pins Film Stops 

1*81 Square Metal 
200-25,000 0.500xO.500xO.235 

40 Turns 
1.0 P.C. Pins Film Continuous 

*91 Square Metal 
200-25,000 0.500xO.500xO.190 

40 Turns 
1.0 Flex. Leads Film Continuous 

Temperature Range. 55 C to +- 175 C, Standard Resistance Tolerance. W"ewound elements 
5%: Metal-film elements . 20%: Temperature Coefficient of Resistance: +30 PPM/oC 

Nor.,inal. 
Digi'og Electronics Corporation Trimming Potentiometers comply with the applicable 
para"raphs of M IL-R-22097 and M IL-R-27208. * Models 51 and 61 are the MECHATRIM'R' HT-250-2 and HT-250-4 and Models 81 and 91 are 
the MECHATRIM'R' HT-500-2 and HT-500-1 formerly manufactured by the Mechatrol Division 
of Servomechanisms, Inc., and by Teledyne Precisio"n, Inc. 

digilog electronics corp. 
P.O. Box 9.368 (701F Third Avenue North). Seattle. Wash. 98109 

Phone (206) 284-6811 TWX 910-444-1665 
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TRIMMER • New rectilinear wirewound and film models 

• New square wirewound models 

QUICK REFERENCE • Expanded low-priced Econo-Trim series with sealability for pennies more 

GUIDE • Mil-style construction methods used throughout 

• Panel mount models available in most series 

MILITARY GRADE TRIMMER POTENTIOMETERS (High Temperature, Precision) 

STANDARD HUMIDITY 
SERIES ILLUSTRATION MODEL CONFIGIIRATION RESISTANCE PROOF POWER RATING OPERATING ADJUSTMENT HEIGHT WIDTH LENGTH 

& TOLERANCE (Mil. Spec.) TEMP. RANGE TURNS 

691 • Alternate position 
Printed Circuit PinS 22 AWG 

680 • Printed Circuit Pins 22 AWG 10 ohms to 1 watt -65"C 
600 690* • Hook Type Wire Solder lOOK ohms Yes at 70" C, to 15::!:: 2 .18 .32 1.00 

Terminal :::!:5% 
derated to 175'C 

697* ·28 AWG Stranded Teflon Leads Oat 175" C 

Mil. Equlv. RT-IO 692* • 26 AWG Solid Leads 

1287 100hmsto 
1 watt 

-65'C • Printed ClrcUlt Pins 21 AWG at 70"C, 1200 1288* • Stranded Teflon Leads 28 AWG lOOK ohms Yes derated to 
to 25::!:: 2 .28 .31 1.25 

1299* • Spade Type Solder Lug -=+=-5% Oat 175'C 
175" C 

1680 • Printed Circuit Pins 2] AWG 100hms to 1 watt -65 C 
1600 

1697* • Stranded Teflon Leads 28 AWG lOOK ohms Yes 
at 70" C, to 22::!:: 3 .19 .32 1.25 

1692* • 22 AWG Solid Wire :::!::5% derated to 175"C 
1690" • Solder Lug Oat 175' C 

5050 • Stranded Teflon Leads 30 AWG 10 ohms to 1 watt 
65'C 

.19 .50 .50 
5080 • Pnnted Circuit Pins 21 AWG, at 70'C. 

5000 Edge Mount 50K ohms Yes derated to to 25::!:: 2 .22 .50 .50 

5091 • Printed Circuit Pins 21 AWG 
~5% Oat 175'C 

175' C 
.22 .50 .50 

5850 • Stranded Teflon Leads 30 AWG .145 .375 .375 
5891 • Printed Circuit PinS 22 AWG, 1 watt .150 .375 .375 

Base Mount 10 ohms to 
at 70'C, -65C 

5800 5880 • Printed Circuit Pms 22 AWG, 50K ohms Yes derated to to 25 ::!::3 .145 .375 .375 
Edge Mount ::::+::5% Oat 175' C 175'C 

5887 • Printed Circuit Pins 22 AWG .150 .375 .375 
Mil. Equiv. RT-24 Side Adjust 

--------- --------
*Indlcates model is also available In Panel Mount verSIOn 

COMMERCIAL GRADE ECONO-TRIM POTENTIOMETERS 
------

WIREWOUND ELEMENT 
----

STANOARD HUMIDITY 
SERIES ILLUSTRATION MODEL CONFIGURATION RESISTANCE PROOF POWER RATING OPERATING ADJUSTMENT HEIGHT WIDTH LENGTH 

& TOLERANCE (Mil. Spec.) TEMP. RANGE TURNS 

2387 • unsealed} Printed Circuit 
Terminals, 10 ohms to 

0.5 watt --55"C 15 
2300 2317 • Sealed Gold Plated 

50K ohms Optional 
at 25"C, to turns .36 .28 1.00 

2389 • UnSealed} Hook-type ::::+::]0% 
derated to 105' C nominal 

Solder Lugs, Oat 105'C 
2319 • Sealed Gold Plated 

2487 • unSealed} Printed Circuit 10 ohms to 1 watt -55"C 20 
2400 Terminals, 50K ohms Optional at 40" C, to turns .31 .16 .75 

2417 • Sealed Gold Plated ::::+::10% 
derated to 125' C nominal 
Oat 125'C 

FILM ELEMENT 

8387 • unsealed} Printed Circuit 10 ohms to 
Terminals 2 Megohms .75 watt 

-55' C 15 8317 • Sealed Gold Plated ::!::10% 1001! at 25'C, 8300 Optional to turns .36 .28 1.00 
8389 • UnSealed} Hook-type thru 500K derated to 

lOS' C nominal 
Solder Lugs, ::!::20%all Oat 105'C 

8319 .. Sealed Gold Plated other values 

10 ohms to 
2 Megohms .75 watt 

8487 • unSealed} Printed Circuit ::!::10% 1O0ll at 25'C, -55'C 20 
8400 Terminals thru 500K Optional derated to to turns .31 .16 .75 

8417 • Sealed Gold Plated ::!::20%all Oat 125"C 125"C nominal 

other values 
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INDUSTRIAL GRADE TRIMMER POTENTIOMETERS 

WIREWOUND ELEMENT 

STANDARD HUMIDITY 
SERIES ILLUSTRATION MODEl CONFIGURATION RESISTANCE PROOF POWER RATING OPERATING ADJUSTMENT HEIGHT WIDTH LENGTH 

& TOLERANCE (Mil. S,ec.1 TEMP. RANGE TURNS 

~ 
195 • 28 AWG Stranded Vinyl Leads 

emerging separately .22 .31 1.32 
193 • 28 AWG Stranded Vinyl Leads 10 ohms to 0.8 watt -65°C 

100 attached to Lugs lOOK ohms No at 70°C, to 25:': 2 
.22 .31 1.25 

198 • Gold-plated Printed Circuit :::!:5% derated to 135"C 
Solder Lug Oat 135° C .22 .31 1.25 

199 • Gold-plated Solder Lug .22 .31 1.25 

295 • 28 AWG Stranded Vinyl Leads 
emerging separately 0.5 watt 

.22 .31 1.32 
293 • 28 AWG Stranded Vinyl Leads 10 ohms to at 70°C, 

-65"C 

200 attached to Lugs lOOK ohms No derated to to 25:': 2 .22 .31 1.25 
298 .. Gold-plated Printed Circuit ::t:l0% Oat 105° C 

105"C 
Solder Lug .22 .31 1.25 

299 • Gold-plated Solder Lug .22 .31 1.25 

398 .. Gold-plated Printed Circuit 10 ohms to .25 watt -65"C 
300 Solder Lug lOOK ohms No at 70°C, to 25:,: 2 .22 .31 1.25 

399 • Gold-plated Solder Lug :::!::15% derated to 85°C 
Oat 85°C , ll87 .. Printed Circuit Pins 21 AWG 10 ohms to 1 watt _65°C 

1100 ll88' • 28 AWG Stranded Teflon Leads lOOK ohms No at 70° C, to 25:': 2 .28 .31 1.25 
1199' • Spade-type Solder Lug :':10% derated to 175°C 

Oat 175°C 

2187 .. Printed Circuit Pins 21 AWG 100hms to 1 watt -65°C 
2.100 .-- 2188' • Stranded Vinyl Leads 28 AWG lOOK ohms Optional at 70° C, to 25:,: 2 .28 .31 1.25 

2199' .. Spade Type Solder Lug :::!::10% derated to 125"C 
\'" '\ Oat 125° C 

2280 .. Printed Circuit Pins 22 AWG 10 ohms to 
1 watt _65°C 

2200 ---. 2292 o 26 AWG Solid Leads lOOK ohms Optional at 70° C, 
to 15:': 2 .18 .32 1.00 

'. 2297 o 28 AWG Stranded Vinyl Leads :':10% 
derated to 

125°C Oat 125°C 

FILM ELEMENT 

10 ohms to , 8187 .. Printed Circuit Pins 21 AWG 2 Megohms .75 watt _65°C 
8100 8188' o Stranded Vinyl Leads 28 AWG :':10% 10011 Optional at 70°C, to 25:,: 2 .28 .31 1.25 

\',,- 8189' • Gold-plated Solder Lug 
to 500K derated to 125°C 

:':20% other Oat 125° C 
values 

*Indlcates model IS also available In Panel Mount version. 

PRECISION POTENTIOMETERS-SINGLE TURN (Write for Catalog B) 

• Precision machined anodized aluminum CUpS· Mold- SPECIFICATIONS: 
ed Diallyl Phthalate liners· Welded tap and terminal 0 Meet requirements of MIL-R-12934 and NAS-71O 
construction 0 Precious metal wipers and slip rings 0 Eight physical sizes, 3/4" to 3" qiameter 
• Flush clamp bands· Gold-plated terminals· Preci-
sion sleeve or ball bearings. Centerlessground stain- 0 Electrical angles and functions to specification 
less steel shafts 0 Single or gagged units. • Special mechanical configurations available 

ORDERING INFORMATION 

eem/1969 

WHERE TO ORDER: 
From your Authorized Dale Distributor, your Dale Representative, 
or Dale Electronics, Inc., Box 609, Columbus, Nebraska 68601-
PHONE 564-3131 AREA CODE 402 TWX 402-564-2807 

TERMS: 1 % 10-Net 30 F.O.B. POINT: Columbus, Nebraska 

SPECIAL CHARGES: 
Minimum Order Charge .................. _ ............... $10.00 
Minimum Item Charge .................................... $ 7.50 

DALE ELECTRONICS, INC. 
1342 28th Ave., Columbus, Nebraska 68601 

See YELLOW SECTION for Local Offices, Phones 2467 
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SUPER·ECONOMY 
PIXIEPOTS 
The only thing smaller than Duncan 
Electronics' PIXIEPOT® is the price 
- under $3.50 in production quan
tities! It's the one and only preci
sion 10-turn miniature pot at this 
price with all these features; 

• Length; only JA" 

• Diameter; only V8" 

• Linearity; ± 0.25% 

• Resistance Range; 100 ohms to 
lOOK ohms 

• Power Rating; 2 watts @ +20'C 

• Temperature Range: -25'C to 
+85°C 

o Resolution: Better than ANY 
wirewound pot TWICE its size 

• Slotted Stainless Steel Shaft/C 
ring 

o Now you can save big dollars on 
your instrument and system re
quirements. Specify Model 3253 
PIXIEPOT potentiometers in a com· 
bination package with Model 61 
miniature turns-counting dials at 
one super-budget price ... under 
$7.00 in production quantities. In
stock delivery, of course. 

2468 

RESOLON 
CONDUCTIVE 
PLASTIC 
Duncan Electronics' RESOLON® 
single-turn, non-wirewound poten
tiometers are the perfect result of 
years of development. The 
RESOLON potentiometer's conduc
tive plastic element provides a 
wide, flat surface that permits the 
use of multiple-finger wiper con
tacts. Either linear or non-linear 
functions may be provided by these 
potentiometers. State-of-the-art de
sign and strict quality control add 
up to these outstanding features: 

• Long Life: 20 million shaft rev
olutions without significant change 
in characteristics 

• Low Temperature Coefficient: 
- 300ppm!,C max. 

• Wide Temperature Range: 
--65'C to + l25'C 

• Conformance to all applicable 
MIL specs, including MIL-R-39023 

• Low Output Smoothness: maxi
mum of 0.1 % of total applied volt
age 

• Linearity and conformity toler
ance to ± .05 % 

• Single·turn/servo-mounted; 
available in 7/8" to 3" diameters 

PRECISION 
WlREWOUND POTS 
Duncan Electronics'precision wire
wound single-turn and multi-turn 
potentiometers offer such out
standing features as rugged diallyl 
phthalate housings; stainless steel 
shafts and clamp bands; gold
plated, turret-type terminals; 
welded terminations, and life ex
pectancy to two million shaft rev
olutions. Military versions meet all 
applicable portions of MIL-R·12934. 
Design features include: 

• Resistance Element: use of long
life, low-tempco resistance wire. 

• Wiper Design: precious metal 
contact provides "leaf-spring" wip
ing action for positive contact at 
severe vibration and shock levels 

• Slip-Ring Design: novel seating 
action of dual "whisker" in 
V-groove slip-ring virtually elimi
nates possibility of contact discon
tinuity from shock or vibration. 

o Rotor Design: special low-inertia 
rotor allows quick response in 
stringent servo applications 

o Housing; use of glass-fi lied dial
Iyl phthalate (for military models) 
and ,pecial high-impact plastic (for 
commercial versions) assures high 
strength, excellent environmental 
resistance & dielectric properties. 

DUNCAN electronics, inc. 
a division of Systron-Oonner Corp. 

2865 FAIRVIEW ROAD, COSTA MESA, CALIFORNIA 92626 
TEL: (714) 545-8261 • TWX (910) 595-1128 

Call, write or wire Duncan Electronics for complete details 

See YELLOW SECTION fnr Local Offices, Phones 

TURNS·COUNTING 
DIALS! 
Duncan Electronics has three big 
series of miniature turns-counting 
dials to enable the accurate posi
tioning of multi-turn potentiom
eters. Yet despite their compact
ness, each dial provides for 
optimum readability - you can 
take precise readings at a glance 
from any angle. Duncan miniature 
turns-counting dials all feature pos
itive-action locks, and require min
imum panel drilling and mounting 
hardware. You can count on Duncan 
for fast in-stock delivery at the 
right low prices too. 

• SERIES 60: inner scale graduated 
in fiftieths of a turn; outer scale in 
full turns from 0 to 9. 

o SERIES SO: a 10-turn counter in
dicates full turns completed; the 
lOO-division scale indicates hun
dredths of a turn. 
o SERIES 70 

• Digital Model 71: magnifying 
face lens projects 3-digit readout 
to a hundredth of a turn 

• Clockface Model 76: only 7/8" 
diameter is ideal for minimum 
space applications. Excellent read· 
ability to 50ths of a turn. 

SERIES 60 SERIES 80 

SERIES 70 
Model 71 Model 76 

eern /1969 
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THICK FILM RESISTOR NETWORKS (DUAL-IN-LiNE PACKAGE) 

Electra cermet is used in making thick film networks. Passivation is accomplished by screening with a glass material. Electra 
technology offers the advantage that substrate, cermet, and passivation materials have nearly the same expansion 
coefficient hence networks can be provided with superior Te of R characteristics. 

1. Resistance Range: 10 ohms to 1.5 megohm 
2. Resistance Tolerance: ::,::1% to ::,::10% 
3. Number per Network: Up to 13 depending upon circuit. 
4. Absolute TC of R: ::'::100 PPMrC., -55"C to 125"C 

5. Tracking TC of R: 

6. Matching of Resistance: 

::'::5 PPM/"C., resistors with 20:1 R 
ratio within a package. 
To ::'::.1% 

7. Package: 14 Pin DIP Ceramic, Epoxy Sealed, 
1 watt @ 70"C. 

14 Pin DIP Plastic, V2 watt @ 70"C. 

CERMET TRIMMING POTENTIOMETERS 
ELECTRIM'M Y4" SQUARE CERMET TRIMMERS 

Terminal Operating 
Type Resistance Types Temp 

Number Range Available Range 

Hi-
Performance 10 Ohms to -65 to 
RJ26 2 Megohms P,W,X ±10% +150"C 

MiI-R-22097D 
Char. "c" 100 Ohms to -55 to 
RJ26 1 Megohm P,W,X ::'::10% +150"C 

ELECTRIM'M 3/8" SQUARE CERMET TRIMMERS 

Terminal Operating 
Type Resistance Types Temp 

Number Range Available Range 

Hi-
Performance 10 Ohms to -65 to 
RJ24 2 Megohms L,P,W,X ::'::10% +1S0"C 

MiI-R-22097D 
char. "C" 100 Ohms to -5510 
RJ24 1 Megohm P,W,X ::'::10% +1S0"C 

Industria! 10 Ohrns to -55 to 
ET 24 2 Megohms L,P,W,X +20% +150"C 

ELECTRIM'M 3/4" RECTANGULAR CERMET TRIMMERS 

Type 
Number 

Industrial 
ET34P 

RJ11 Pin-
spaced 
ET34X 

TR-total resistance 
PC-printed circuit 

Terminal 
Resistance Types 

Range Available 

10 Ohms to 
2 Megohms PC Pins 

10 Ohms to RJ11 spaced 
2 Megohms PC Pins 

MIL-R-22097D-non wirewound trimmer mil spec. 
TC - temperatu re coefficient 
PPMrC-parts per million per degrees centigrade 

16 ELECTRA/MIDLAND CORPORATION 
CERMETRIK DIV. 
3347 Industrial Court San Diego, Calif. 92121 

Operating 
Temp 
Range 

-55 to 
::'::20% +150"C 

-55 to 
::'::20% +150"C 

T. C. Seal 
PPMI"C 

::'::100 Immersion 
100 Ohms- .25 Watt in 85"C 
500K Ohms at 85"C water 

Immersion 
.25 Watt in 85"C 

::'::250 at 85"C water 

T. C. Seal 
PPMI"C 

::'::100 Immersion 
200 Ohms to .5 Watt in 85"C 
1 Meg at 85" water 

Immersion 
.5 Watt in 85"C 

::'::250 a185"C water 

Immersion 
.5 Watt in 85"C 

::'::250 at 85"C water 

T. C. Seal 
PPM/"C 

Immersion 
.5 Watt in 85"C 

::'::250 at 8S"C water 

Immersion 
.5 Watt in 8S"C 

::'::250 at 85"C water 

A SUBSIDIARY OF TRANSITRON ELECTRONIC CORPORATION 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2469 



Power Dissipation for Standard 
Resistance Values @ 85°C 

Electrical 

Diameter 

Resistance Range (Ohms) ±S% 

Resolution 
(Applies to Maximum 
Electrical Angle Only) 

Linearity Tolerance 
Independent 

Effective Electrical Angle 

Up t. lK 

lK t. 25K 

25K t. lOOK 

Over lOOK 

Standard 

Special 

1.3 Watts Derated 
to 0 at 150'C 

1.5 Watts Derated 
to 0 at 150'C 

977 751 

.750 .875 

lK to 50K 200 to lOOK 

0.36toO.14% 0.3 to 0.19% 

0.14 to 0.073% 0.19 to 0.092% 

0.092 to 0.06% 

±O.5% ±O.5% 

±0.15% ±O.l5% 

350' NOM 350' NOM 

1.8 Watts Derated 
to 0 at 150'C 

2 Watts Derated 
to 0 at 150'C 

752 741 749 

1.062 1.125 1.438 

300 to 150K 300 to 150K 600 to 250K 

0.3 to 0.2% 0.2 to 0.17% 0.28 to 0.17% 

0.2 to 0.09% 0.17 to 0.075% 0.17 to 0.05% 

0.09 to 0.06% 0.D75 to 0.045% 0.05 to 0.04% 

0.06 to 0.05% 0.045 to 0.033% 0.04 to 0.035% 

±O.5% ±0.5% ±0.5% 

±0.15% ±O.l5% ±D.l5% 

350' NOM 350' NOM 350' NOM 

2.2 Watts Derated 
to D at I50a C 

2.5 Watts Derated 
to 0 at 150'C 

757 754 743 

1.750 2.000 3.000 

1 to 300K 800 to 350K IK to 340K 

0.28 to 0.12% 0.15 to 0.09% 

0.15 to 0.054% 0.12 to 0.061 % 0.09 to 0.048% 

0.054 to 0.035% 0.061 to 0.035% 0.048 to 0.03% 

0.Q35 to 0.028% 0.035 to 0.027% 0.03 to 0.02% 

±O.25% ±0.25% ±O.25% 

±O.l5% ±0.10% ±0.075% 

350' NOM 350' NOM 350' NOM 

1.5/1.5 2/2 2/2 2/2 4/4 6/6 8/8 P R t· I Single-CUP STO @40"C/H. Temp. @ 85"C 
ower a Ing 1------------+----+-----+----f----------f---------+-----+-----+--------1 

Walts/CUP I 
Multi-CUP SID@40"C/H. Temp.@85"C 1/1 1/1 1/1 1/1 2/2 3/3 4/4 

Number of Additional Taps Available Up to 8 Up to 10 Up to 13 Up to 13 Up to 16 Up to 24 Up to 23 Up to 27 

Sine COSine, Log and Empirical Functions in Both Conductive Plastic and Wirewound Precision Potentiometers Available. 

Available in Loaded Linear and Non-Linear Functions. 

Note: Greater angles, resistance ranges and tighter 
tolerances in both Wirewound and Conductive Plastic 
potentiometers available on special order. Complete 
specifications available,' write or call for information. 

FAIRCHILD CONTROLS ALSO 
MANUFACTURES PRESSURE TRANSDUCERS, 

PRESSURE SWITCHES, LEVEL CONTROLS, 
OPERATIONAL AMPLIFIERS, 

SIGNAL CONDITIONING EQUIPMENT. 

FAIRCHIL..C 

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

225 PARK AVE, HICKSVILLE. NEW YORK 11802 
TI;LEPHONE: (516) 938-5600 • TWX: (510) 221-1854 
CABLE: FAIRCON-HICKSVILLE. NEW YORK. U.S.A. 

2470 See YELLOW SECTION for Local Offices, Phones eem /1969 
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FAIRCHILD TRIMMERS: WIREWOUND, FILMPOT®METAL FILM,' CERMET 

3/S" Square 1/2" Square 
3/S" Square Side-mounted 1/2" Square Side-mounted 

STANDARD TYPES STANDARD NARROW End·mounted Adj. Screw End·mounted Adj. Screw 
RECTANGULAR RECTANGULAR Adj. Screw (Note 2) Adj. Screw (Note 2) 

COM'L 6010 6020 TF38 TF38W (S) TF12 TF12W (S) 
WIREWOUND 

MIL RT11C2 RT12C2 To be determined To be determined RF22 fo be determined 

FILM 6023 On special order On special order 
110·10KS1) COM'L 6011 6021 6022 6030 6120 6120X INote 3) (Note 3) 

OR 6031 

CERMET MIL RJllC RJ12 
(See (See RJ24CX RJ24CX 

120K·1MS1) Note 1) Note4) 

(1) Equivalent to RJ12 case with RJ11 pin arrangement. 
(2) Flexible lead connectors not available in this type. Part number shown is complete, except for resistance designation. 
(3) 3/8"·square film·type trimmers (6120PW and X) are functionally and physically suitable for substitution in 1/2"·square requirements. 

1/2" -square film-type tr,immers can be supplied on special order, if mandatory. 
(4) No MI L equivalentS. 6023 has restricted temp. range. -25° to +25°C. 6030,6031 are.165"wide x .750" long Isee drawings, page 5). 

STANDARD RECTANGULAR 3/S"SQUARE 112" SQUARE 
RESISTANCE VALUES 

Standard for 6010, 6020: Standard for TF 38: Standard for TF12: 
10100 lK 10K 50K 10 100 lK 10K 25K 10 200 2K 20K 

WIREWOUND 20200 2K 20K 30 200 2K 14K 50 500 5K ~5K 
50500 5K 25K 500 500 5K 20K 100 lK 10K 50K 

Semi-5tandard for 60 1 0, 6020: 
75K, lOOK, 125K, 150K, 175K 

Standard for 6011,6021,6022,6023,6030,6031: Standard for 6120: 

FILM 10 100 lK 10K 10 100 lK 10K Available on special order 
20 200 2K 20 200 2K (6120 is normailly acceptable substitute) 
50 500 5K 50 500 5K 

Standard for 6011,6021,6022,6023,6030,6031: Standard for 6120: 
20K lOOK 1M. 20K lOOK 1M. Available on special order 

CERMET 25K 200K 25K 200K (6120 is normally acceptable substitute) 
50K 500K 50K 500K 

Note: Faircon Series 7000 Panel·Mount Brackets for Faircon Rectangular Trimmers are also available. 

FAIRDIAL TURNS-COUNTING DIALS 

DIGITAL TYPE DFD 
• 250 Parts Per Million 

Reading Accuracy 

• High-Density Packaging-
Up To 72 Per Square Foot! 

INDICATION: Digital, three 
digit counting wheels 
registering from 000 to 999. 
Four intermediate graduations 
between adjacent numerals on 
right hand counter wheel. 

ANALOG TYPE DFA 
• 1 Part in 1000 Reading Accuracy 
• Up to 99 Dials Per Square 

Foot of Panel Space! 

INDICATION: Sing;e counter 
type wheel and a graduated 
circular dial registering a total 
count of 999. 

FAIRCON TYPE MF-78 WIREWOUND 
10-TURN PRECISION POTENTIOMETERS 

• .007% to .033% Resolution 
• ±0.2% Linearity 
• 2 Watts Rated Dissipation 
• In Less Than 1 Cubic Inch! 
The MF·78 is available in 9 
standard resistance values: 500, 
lK, 2K, 5K, 10K, 20K, 50K, 
lOOK, l25K ohms-other values 
can be furnished on special order. 
Standard tolerance in Total 
Resistance value is ±3%. 

I=AIRCHIL.C 

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

5625 KEARNY VILLA RD SAN DIEGO, CALIF 92123 
TELEPHONE: (714\ 279-5600 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2411 
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Electro Scientific Industries available panel mount decades, 
dividers and individual resistors that provide the nucleus com
ponents for all our precision measurement and calibration 
equipment (see Section 2900). The patented Dekadial® stacked 
decades save panel space at 0.02% accuracy in the decades, 

RESISTIVE DECADES 

MODEL 

DS 12 
DS 325A 
DS 326 
DS 625A 

DS 1265 

DS 1365 

DS 1463 
DS 1464 

·Special order 

DS 12 Individual Decade Resistor. 
Nine different total resistances avai lable for 
DC and audio frequency applications. Can 
be used as a divider hy cutting jumper. 

DS 625A Dual Dekastat. 
Six miniature resistor decades dual 
mounted for easy in-line reading. 

DESCRIPTION 

Single 10-step resistance decades 
3-0ecade coaxial miniature 
Miniature coaxial; 2 decades plus rheostat 
Miniature 6-dial, dual coaxial 

Decade resistor, coaxial 2 decades plus rheostat 

Decade resistor, coaxial, 3 decades 

4 dial coaxial, 3 decades plus rheostat 
Decade resistor-4 decade coaxial 

DEKAPOT® DIVIDERS 

l4§,iidllffiffl\l SECTION 4750 

20 ppm for the dividers. The miniature Dekadials are now 2.2 
inches w'idth, 4 inches in depth. Solid silver-alloy switches 
are used throughout, plus silicone - treated ceramic switch 
wafers. The wire-wound resistors are produced by a proprietary 
aging process for highest precision and stability. 

DEKASTATS 

PER STEP 

0.0112-1 MD 
1,10,100 Il 
0.1,1, 10n/dial div. 
0.1 U 
0.01 n. 1 n 
0.1.1, 10Wdial div. 

1,10.100 Il 
0.01 Il 
0.1, 1 D/dial div. 
0.1,1 n 
10 II 
0.01 D, 100 n 

DS 325A Miniature Dekastat. 3 decade coaxial available 
in three different total resistances. 

DS 1365 Precision Dekastat. Three coaxial decades 
available in four different total resistances. 

TOTAL NOMINAL PRICE RESISTANCE ACCURACY 
0.1 (J-10 MU 0.02% $ 25.-$100. 
1.2,12,120 kll 0.02% 75. 
1.2. 12, 120 kn 0.02% 80. 
120 kD 0.02% 155. 
12 k(J, 1.2 Mn 0.02% 160. 
1.2, 12 kll 0.02% 95. 
120 kll' 0.02% 115. 
1.2,12,120 kll 0.02% 95. 
120B' 0.02% 120. 
12,120 k(J 0.02% 110. 
1.2,12 kD 0.02% 110. 
120 kll 0.02% 120. 
120 Q, 1.2 MW 0.02% 140. 

DEKATRANS® 

DP 1311 Decade Potentiometer. 
Kelvin-Varley linearity is guaranteed 20 

DP 310 Miniature Decade Potentiom
eter. Just 2.2 inches of panel, but 2 decades 

DT 1145 Miniature Decade Ratio Translo~mer. 
Dekatrans are inductive voltage dividers for use at audio 

MODEL 
'DV 411 

ppm stable/yr. Three 
decades plus 100-divi
sian potentiometer 
gives resolution of 
0.0003%. Three differ
ent values available. 

~.:,-1 
~ru~i 
r---,'----t--,.-------i 

DESCRIPTION 
Resistive Divider, adjustable 
base, 3 decades pi us pot 

and 100-division poten
tiometer with same 
basic operation per
formance of larger 
decades. 

VALUE OR RATIO 
1 kQ 
10,100 kQ 

frequencies. High input impedance, 
low output, and low phase shift make 
it ideal for testing voltage and cur
rent division, turns-ratio measurement, 
divider calibration and impedance 
comparison. 

LINEARITY PRICE 
20 ppm $ 235. 
20 ppm 190. 

DP 1211 Panel-mounting-coaxial dial decade potentiometer 1,10 kQ 20 ppm 95. 
(Kelvin-Varley); 2 decades plus pot 100 kW 20 ppm 110. 

1 k to 100 kQ' 20 ppm 140. 
DP 1311 Decade potentiometer-3 decades plus pot 1,10,100 kQ 20 ppm 145. 

1 kQ to 100 kD 20 ppm 180. 
DP 310 Miniature potentiometer, 2 decades plus pot 1,10.100 kD 50 ppm 100. 
DT 1135 Panel mounting ratio transformer 1.1105 100 ppm 185. 

2 decades plus pot 
DT 1 ;45 Panel mounting ratio transformer 1.11100 10 ppm 260. 

3 decades plus pot 
• Special order 

PRECISION WIREWOUND RESISTORS AND RESISTOR NETWORKS 

Wirewound Resistors. A special ageing process ensures stability 
to 0.005% standard, or 0.001% on the best available. Standard ac

curacy is 0.01%, but 0.00150/0 is available. 
Changes in environment have little affect 
and ac residuals are low. Come in open 
frames (RF), encased in diallyl phthalate (Re) 
or hermetically-sealed cases (RH). 

Custom Resistor Networks. Ideal for solving problems in ratio, tempera
ture coefficient matching and special packaging. Economical and backed by 

2-year warranty. Packaging available in variety 
of configurations, from low cost terminal 
boards to MI L-approved, hermetically sealed 
units. Ratios of 1:1 matched to 0.00020/0; tem
perature coefficients matched to 1 ppm/a. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2473 
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¢lit. PRECISION RECTANGULAR 
METAL GLAZE TRIMMERS 

IRC has a Circuitrim potentiom
eter for every application. 
IRC offers all 4 popular styles: 
rectangular, square, round and 
cube in both MIL and economy 
packages. Circuitrim potentiom
eters are also available in a large 
assortment of mounting styles. 
The following pages graphically 
portrays IRC's complete line. 

SPECIFICATIONS 
ELECTRICAL 

Resistance Range 

Resistance Tolerance 

Power Rating 

Operating Temperature Range 

Temperature Coefficient (Max.) 

MECHANICAL 
Dimensions (L x W x H) 

Total Adjustment Turns 

lV4" RECTANGULAR 

lOOn to 20K 

±5% 

%W@85°C 

-55°C to +150°C 

±250PPM/oC 

1.25 x .190 x .315 

22 ±5 

Meets the' difficult 
Char. C performance 

of MIL-R-22097. 
Bushing mount ver-

sion available. 

IRC Type 45Il-00 
MIL RJ12BL 

IRC Type 450-10 
MIL RJ12BP 

IRC Type 450-20 
MIL RJ12BY 

25K to 1 Meg. 

±10% (Std.l 

V2W @ 70°C 

-55°C to +125°C 

(25K to 500K) 
±250PPM/oC 

1.25 x .190 x .315 

22 ±5 

Thin line MIL-R-22097, 
Char. B trimmer. 
Available in 20% 

tolerance at 
reduced cost. 

1 V4" RECTANGULAR 

IRC Type 650-00 
MIL RJ11CL 

IRC Type 650-20 
MIL RJ11CP 

lOOn to 20K 

±5% 

%W@85°C 

--65°C to +150°C 

±250PPM/oC 

1.25 x .275 x .315 

22 ±S 

The most stable Infinite Resolution trimmer 
available. Typical .6.R 'after Load Life test 
is 0.8%, far surpassing Char. C performance 

IRC ST. PETERSBURG DIVISION OF TR" INC .• 28J1 72nd ST N • ST PETERSBUR3 F~" 33~33 • 213 3~7·2;81 • T/,X 810 863.~357 
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PRECISION SQUARE, ROUND & 
CUBE METAL GLAZE TRIMMERS 

SPECIFICATIONS 
ELECTRICAL 

Resistance Range 

Resistance Tolerance 

Power Rating 

Operating Temperature 
Range 

Temperature Coefficient 
(Max.) 

MECHANICAL 
Dimensions (L x W x Hl 

Total Adjustment Turns 

}1" SQUARE 

IRC Type 255-00 
MIL RJ22BL 

IRC Type 255-10 
MIL RJ22BP 

IRC Type 255-207 
MIL RJ22BX 

I RC Type 255-208 
MIL RJ22BW 

lOOn to 2 Meg. 

±1D% (StdJ 

%W @ 70 0 e 

-55°e to +150oe 

(lK to 2 Meg.) 
±250PPM/oe 

(255-00, ·207, ·208) 
.50 x .50 x .l92 

24 ±2 

Meets MIL-R-22097, 
Char. B requirements. 

Bushing mount also 
available. 

%" SQUARE Kt SQUARE 

IRC Type 750-10 
MIL RJ24BP 

IRC Type 750-307 

IRC Type 750-308 

lOOn to 1 Meg. 

±10% (StdJ 

ljzW @ 70 0 e 

-65°e to +125°e 

(l K to 1 Meg.) 
±250PPM/oe 

(Type 750-10) 
.375 x .375 x .l95 

19 ±2 

MIL style performance 
in choice of 3 pin 

arrangements. 

IRC Type 850-20 

IRC Type 850-208 

lOOn to 1 Meg. 

±10% (StdJ 

O.3W @ 70 0 e 

-65°e to +150oe 

(lK to 500K) 
±250PPM/oe 

.312 x .312 x .l90 

13 ±2 

Smallest Infinite 
Resolution trimmer 

available with multiple 
mechanical turns. 

}1" ROUND 

IRC Type 150 

IRC Type 160 

I RC Type 156-4 

lOOn to 2 Meg. 

±10% (StdJ 

3/4W @ 70 0 e 

-55°e to +150oe 

UK to 1 Meg.) 
±250PPM/oe 

(Type 150) 
.50 Dia. x .235 

Commercial pricing 
with speedy single-

turn adjustment. 
Further savings 

available in 20% 
tolerance version. 

SECTION 4750 

4fi)~ 
TRW INC. 

Kt CUBE 

IRC Type 350 

IRC Type 360 

IRC Type 370 

50n to 1 Meg. 

±10% (Std') 

O.3W @ 70 0 e 

-55°e to +125°e 

(500n to 500K) 
±250PPM/oe 

(Type 350) 
'Xt x 'Xt Xl%,/ 

MIL performance 
in micro-miniature 

package. 

IRC ST PETERSBURG DIVISION OF TRW INC .• 2801 72nd ST .. N .• ST. PETERSBURG. FLA 33733 • (813) 347-2181 • TWX 810·863-0357 
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TRW INC. 

SPECIFICATIONS 
ELECTRICAL 

Resistance Range 

Resistance Tolerance 

Power Rating 

Operating Temperature Range 

Temperature Coefficient (Max.) 

MECHANICAL 
Dimensions (L x W x H) 

Total Adjustment Turns 

PRECISION RECTANGULAR 
WIREWOUND TRIMMERS 

1 %" RECTANGULAR 1 %" RECTANGULAR 

IRC Type 400-10 
MIL RT12C2P 

IRC Type 400-20 
MIL RT12C2Y 

lOn to lOOK 

±5% 

1.25 x .190 x .315 

22 ±5 

Thinnest MIL style trimmer meet

ing MIL-R-2720B. Also available 

with bushing mount. 

IRC Type 600-00 
MIL RT11C2L 

IRC Type 600-20 
MIL RT11C2P 

IOn to lOOK 

±5% 

1W@WC 

1.25 x .275 x .315 

22 ±5 

Popular MIL-R-27208 trimmer for 

toughest service. #12-28 bushing 

mount available. 

DUAL IN-LINE 
"IC" PACKAGE 

IRC Type 940 

IOn to 20K 

±10% 

(TO ·116 Size) 
.76 x .25 x .20 

1B Nom. 

Unique design Dual in-Line "IC" 

package for convenience in P.C. 

board layout and manufacturing 

IRe ST PETERSBURG DIVISION OF TRW INC • 2801 72nd ST N .• ST. PETERSBURG FLA 33733 • (813) 347-2181 • TIIX 810-863-0357 
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PRECISION SQUARE, ROUND & 
CUBE WIREWOUND TRIMMERS 

SECTION 4750 

4ffiD 
TRW INC • 

. _---------,----------

SPECIFICATIONS 
ELECTRICAL 

Resistance Range 

Resistance Tolerance 

Power Rating 

Operating Temperature 
Range 

Temperature Coefficient 

MECHANICAL 
Dimensions (L x W x H) 

Total Adjustment Turns 

~" SQUARE 

I R C Type 205·00 
MIL RT22C2L 

IkC Type 205·10 
MIL RT22C2P 

IRC Type 205·207 
MIL RT22C2X 

IRC Type 205·208 
MIL RT22C2W 

IOn to SOK 

±5~6 

1W @ 700 e 

-65°e to + 17Soe 

±50PPM/oe Max. 

(20S·00, ·207, ·208) 
.50 x .50 x .192 

2S ±2 

Meets all MIL-R-27208 
requirements. Bushing 
mount also available. 

Ye" SQUARE ~6' SQUARE 

IRC Type 700·10 
MIL RT24C2P 

I RC Type 700·307 

IRC Type 700·308 

IOn to SOK 

±S% 

3/4W @ 8Soe 

-65°e to +175°e 

±SOPPM/oe Max. 

(Type 700-10) 
.375 x .375 x .195 

21 ±2 

Meets all MIL-R-27208 
requirements. Ideal 

for tight space needs. 

IRC Type 800·20 

IRC Type 800·208 

IOn to 20K 

±5% 

0.6W @ 70 0 e 

-6Soe to +ISOoe 

±50PPM/oe Max. 

.312 x .312 x .190 

IS ±2 

Smallest worm and gear 
actuated trimmer 

meeting MIL 
performance while 

economically priced. 

~" ROUND ~6' CUBE 

IRC Type 100 

IRC Type 110 

IRC Type 310 

I RC Type 106·2 

50n to 50K 50n to 20K 

±S% ±S% 

Types 300 & 310-0.6W, 
1W @ 70 0 e Type 320 IW @ 60 0 e 

-ssoe to +ISOoe -ssoe to +lS0oe 

±70PPM/oe Max. ±70PPM/oe Max. 

(Type 100) (Type 300) 
.50 Dia. x .235 Ut x Ut x '%'t 

MIL performance at Humidity proof 
commercial prices. performance in a 

Features speedy micro-miniature 
single-turn adjustment. package. 

Also available in a 
variety of mounting 

styles. 

IRe ST PETERSBURG DIVISION OF TRW INC. 2801 nnd ST N • ST PETERSBURG FLA 33733 • (813) 347-2181 • TWX 810-863-0357 
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TRW INC. 

ELECTRICAL 

Resistance Range 

Resistance Tolerance 

Power Rating 

Range 

Temperature Coefficient 
(Max.) 

MECHANICAL 
Dimensions (L x W x H) 

Total nt Turns 

RECTANGULAR & ROUND 
COMMERCIAL/INDUSTRIAL TRIMMERS 

1/2" ROUND 
WIREWOUND 

IRC Type 500 

IRC Type 506 

100 to 50K 

±10% 

lhW @ 70 0 e 

-55°e to +105°e 

±100PPM/oe 

(Type 500) 
Vi" Oia. x jUt 

For applications requiring 
low initial cost with 

excellent wirewound 
stabil 

1/2" ROUND 
METAL GLAZE 

IRC Type 550 

IRC Type 556 

1000 to 2 Meg. 

±30% 

1hW @ 700 e 

-25°C to +105°e 

OK to 1 Meg.l 
±250PPM/oe 

(Type 550) 
1/2" Dia. x jUt 

Infinite Resolution, low 
cost and mechanically 

rugged design trimmers in 
the lar 1/2" dia. size. 

1 V4" 
RECTANGULAR 
WIREWOUND 

IRC Type 60-00 

IRC Type 60-20 

100 to 50K 

±10% 

1W @ 700 e 

±70PPM/oe 

1.25 x .275 x .315 

22 ±5 

Truly a sturdy trimmer 
that you can "set and 
forget." Bushing mount 

also available. 

3/4" 

RECTANGULAR 
WIREWOUND 

I RC Types 900-20 
& 910-20 

IRC Types 920-20 
& 930-20 

100 to 20K 

±10% 

1W @ 400 e 

±lOOPPM/oe 

.75 x .16 x .31 

20 Nom. 

Smallest rectangular 
trimmer for low cost 

commercial and industrial 
needs. 

IRe ST PETERSBURG DIVISION OF TR/I INC • 2801 72nd ST .. N • ST. PETERSBURG FLA 33733 • (813) 347·2181 • TV,X 810·863-0357 
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PRECISION ROTARY SINGLE
TURN WIREWOUND TRIMMERS 

Resistance Range 

Resistance Tolerance 

Power Rating 

Operating Temperature Range 

MECHANICAL 
Dimensions !Dia. x Ll 

Mechanical Rotation 

Electrical Rotation 

V2" ROUND 

IRC Type 5001 

100 to 50K 

±5% 

-55°C to +150°C 

320° ±5° (Stops Std.) 

320° ±5° 

For panel-mounted applications 
single-turn, metal cased trimmi 
sealed construction is available for 

11/2" ROUND 

IRC Type 7501 IRC Type 151 

500 to 75K 1000 to lOOK 

±5% ±5% 

2V4W@ 

-55°C to +150°C -55°C to +125°C 

±O.5% 

%"xlW' lV2'~x lW' 

nuous (Stops available) Continuous (Stops available) 

3450 ±5° 350° ±5° 

ronmental or high temperature conditions, these IRC 
handle power requirements to 3% watts. Moisture 

See page 1172 for Revodex® Counting Dials. 

IRC ST PETERSBURG DIVISION OF TRW INC • 2801 72nd ST .• N .• ST. PETERSBURG. FLA. 33733 • (813) 347-2181 • TWX 810-863-0357 
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SPECIFICATIONS 
ELECTRICAL 

Resistance Range 

Resistance Tolerance 

Power Rating 

PRECISION MULTI-TURN 
WIREWOUND POTENTIOMETERS 

V2" DIAMETER, 
10 TURNS 

IRC Type 5000 

25D to lOOK 

±5% (Std.) 

3/4" DIAMETER, 
10 TURNS 

IRC Type 7300 

100D to lOOK 

±S% 

3/4" DIAMETER, 
10 TURNS 

IRC Type 7500 

SOD to 2S0K 

±S% (Std') 

Va" DIAMETER, 
10 TURNS 

IRC Type 8400 

100D to lOOK 

±5% 

3W @ 40°C 3W @ 40°C llhW @40°C 3W @ 40°C 
.----------------~----------------~-----------------+-----------------+------------------

Operating Temperature Range 

Linearity 

MECHANICAL 
Dimensions (Dia. x LBP) 

Rotation 

-SsoC to + lOSoC -SsoC to +12SoC -55°C to +125°C -55°C to +105°C 

±.5% (Std.) 

3600° +4° _0° 

A sturdy, yet compact 
multi-turn that can take 
rough handling with its 

100 oz. in. Stop Strength. 

100D to 2K ±.S% 
SK and up ±.2S% ±.2S% (Std') 

%"x l4?{t %"x15~t 

3600° +lSo _0° 3600° +4° _0° 

Compact, plastic case Unique metal case 
design with readi Iy construction for 

accessible end terminals. excellent moisture 
protection. 

See page 1172 for Revodex® Counting Dials. 

±.25% 

Va" x 1 Va" 

3600° +15° _0° 

Most popular size multi
turns. Also available in 3 

turns or with Va" dia. shaft 
and %" dia., bushing. 

IRC ST. PETERSBURG DIVISION OF TRW INC .• 2801 72nd ST, N .• ST. PETERSBURG, FLA. 33733 • (813) 347-2181 • TWX 810·863-0357 
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PRECISION MULTI-TURN 
WIREWOUND POTENTIOMETERS 4ff;Q 

SPECIFICATIONS 
ELECTRICAL 

Resistance Range 

Resistance Tolerance 

Power Rating 

Operating Temperature Range 

Linearity 

MECHANICAL 
Dim.ensions mia. x LBP) 

Rotation 

1" DIAMETER, 
10 TURNS 

I RC Type 1000 

SOOn to 2S0K 

±S% (Std.l 

±.2S% (Std.l 

1" x 13Y.t 

IRC patented stop system gives 
100 oz. in. Stop Strength plus 
availability in 2 to 10 turns. 

1" DIAMETER, 
15 TURNS 

IRC Type 1215 

SOOn to 4S0K 

±S% (Std.l 

±.l % (Std.l 

1" x 2Y,{, 

Metal case construction. 
Also available in 20 turn version. 

TRW INC. 

1 V2" DIAMETER, 
10 TURNS 

IRC Type HD-150 

SOOn to 600K 

±3% (Std.l 

±.25% (Std.) 

1 W' x 2" 

For industrial requirements 
demandi~g the best resolution 

and linearity. 

See page 11 72 for Revodex® Counting Dials. 

IRC ST PETERSBURG DIVISION OF TRW INC .• 2801 72nd ST., N .• ST. PETERSBURG, FLA. 33733 • (813) 347-2181 • TWX 810-863-0357 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2481 



SECTION 4750 '4§o1Id,mN 

10 
10 

10 

MALLORY CONTROLS 

CARBON CONTROLS 
LC'-, - Mallory single bushing mount printed circuit type No.1. 
LCD - Mallory tandem dual bushing mount and twist ear mount. 
Any style mounting available. Any length metal shaft available. 
Also available with nylon shaft. 
LCC-TM3A - Mallory concentric shaft dual printed circuit type 
number 3A twist ear mount. Any type mounting available. Any 
length metal, shaft. 
LCCQ -Mallory section concentric shaft control. Various com
binations are available. 
ECNT - Triple twist ear mounting nylon shaft. Standard FMS 
%", '12", 3/4" and flush. Taps are not available in this design. 

WIREWOUNDCONTROLS 
With a range of 2 to 12'12 watts, Mallory offers the widest range of 
commercial wire-wound controls available. Within, this wattage 
range, there are 19 different styles of wire-wound controls and 14 
different styles of wire-wound attenuators that wil,1 meet nearly 
all applications where a variable wire-wound control 'or attenuator 
is ,speci,fied. ' 
When to Specify Variable Wire-Wound Controls: Mallory wire-wound 
controls and attenuators are ideal iii all electrical, lind electronic 
circuits requiring a power dissipation of 2 ·12'12 watts. They effec
tively bridge the gap between the services performed by carbon 
potentiometers and those performed by the larger vitreous 
enameled power rheostats. 

MTC - This Mallory type miniature trimmer control is designed 
for printed circuitry. It can be used in transistorized or tube 
circuits and wherever an occasionally adjusted, low wattage, 
carbon type' variable resistance source is needed. 

Wire-wound potentiometers offer a much higher degreee of preci
sion in overall tolerance, linearity and special curves than is 
obtainable from carbon units. 

MASTER SPECIFICATION TABLE - WIREWOUND CONTROLS 

CV 

QCV I%. '%, 
R 1%, 'Is I 
QR 1%, Sis I 

M ISis X. 'h 

QM ISis X.· '/2 

SC '1'. U. 
QSC '1'. U. 

VW '1'_ U. 
QVW '1'_ U. 

2X. '%. 295 

SCG '1'_ 11. 275 I ' 
QSCG 3/_ U. 275 I 

275 

'12 

STYLE UK" RHEOSTATS - Mallory offers a broad 
range, of power rheostats in eight different 
wattage sizes with resistance values ranging 
from 0.5 to 10,000 ohms. 
Style "K" rheostats are precision-constructed to 
provide 'long life and exact performance' in 
hundreds of different electrical and electronic 
applications. All current-carrying parts are elec
trically insulated by dimensionally stable ceramic 
parts. All styles have been tested up to 5000V 
without breakdown between live parts and shaft 
or bushing. 

SWITCHES 
Mallory's broad line of rotary, lever and 
push button switches are known, throughout 
the world for reliability. 
Whether your requirements are for proto
type or production use, Mallory can readily 
supply a standard switch from stock or cus
tom-made-unit tailored to your specifications. 

25K IV4-6 in.oz. 

25K 11/4-6in.oz. 

50K 11/.-6 in.oz. 
50K 11/4-6in.oz. 

lOOK '12-3 in.oz. 

lOOK 1'/.-6 in.oz. 

25K '12-3 in.oz. 
25K ';'-3 in.oz. 

251< I -6 in.ol. 
25K I -6 in.oz. 

150K IV2-6 in.oz. 

25K 1/2-3 in.oz. 
25K '12-3 in.oz. 

25K I -6 in.ol. 

25K I -6 in.ol. 
lOOK 1'/4-6 in.ol. 

Grounded None None Available 

Grounded None None Available 

Insulated 50% 'M2 3:00 and/or 9:00- 900V RMS 
Insulated 50% 'U, 3:00 and/or 9:00 900V RMS 

Insulated Any 1~2 3:00 and/or 9:00 RMS 
Location 

'M2 3:00and/or9:00 RMS 

'%. 3:00and/or9:00 900 V RMS 
'%. 3:00 and/or9:00 900VRMS 

'M2 3:00 and/or9:00 900V RMS 
'M2 3:00and/or9:00 900V RMS 

'M2 3:00 and/or9:00 900VRMS 

Insulated None '%'4 3:00 and/or9:00 900VRMS 
Insulated None '%. 3:00and/or9:00 900V RMS 

Insulated None 'M2 3:00 and/or 9:00 900V RMS 

Insulated '~2 3:00and/or9:00 900 V RMS 
Insulated 1~2 3:00 and/or 9:00 900VRMS 

Mallory offers a wide'variety of jacks and 
phone plugs capable of meeting the de-

~~~~~~ or~~~C;i~a~~~tln~~T~~s i~n s~~~~~~ 
for various jack frame styles. 
Each plug provides a conventional receptacle 
capable of mating with various plugs. 

RA20 Same as Style R except 
Military Construction. 

RA30 Same as Style M except 
Military Construction. 

RAIO Same as Style SC except 
Military Construction. 

Same as Style VW except 
Military Construction. 

Same as Style SCVexcept 
Military Construction. 
Same as Styl e VWG except 
Military Construction. 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

MAITORY MALLORY CONTROLS COMPANY 
a division of P. R. MALLORY & CO. INC. 
Box 327. Frankfort. Indiana 46041; Telephone: 317-654-5501 

2482 See YELLOW SECTION for Local Offices, Phones eem/1969 



STANDARD SINGLE·TURN ROTARY PDTENTIOMnERS 
With NAS710 Servo, Panel Of Custom Mounts 

SIMILE IAMI DR MULTI .. ANG Ila 'eups lid morel 
nenntnllson the sIde] 

SPAC£-sAViNC 
stlMLINE 

Only 0,2" lenRth for each 
additional cup. Diameters 
available: 1XI", l"z", lKI", 
1~".2"' ... d3". 

1"'" 
2' 

SItI. 
Resllt.lci 

stllldan Hlnp 

SOO!! to 25K!1 ~O.S% 

IIO! I. 5DK!! :0.5% 

1!{,,' 251Y.! to 120KO ±O.S% ±O.13% 345· 

2' SOO!! to 250KO =0.5% ±O.O6% 353-

STANDARD SERIES 
Dianeters avail· 
able: j4H (with 
wire leads), ~". 
1M,", Hr.-', l~", 
2",3" and 5", 

standard; 

I. 

+270·C. 

spec:ial,for 

1----:=::------------1---+----+---+---1----1 limited 

l!{.... 2502 to lZ0Kn "'0.5% =0.08% 

Diamelersavailable:~",~". 
IJ.{,,·,U'I",lK"',1~".2"&3" 

2" soon to 250KI1 ±0.5% ±O.O 3% 

STANDARD RECTILINEAR ITranslatory) POTENTIOMETERS 
stroke ranBes shown are sti1'ndard: from 0.2" to multi-foot strokes can be furnished. 

END ACTUATED-CYLINDRICAL CASE 
,.j ;g E Ptd Std. Resistance ."11 

X"diameter, stroke lengths."to J", 
with single resistance element. 

2500VJn. 
%"diameter, stroke lengths t. . I" to 10" with Single or 15K!!/in • =0.5% 

duat resistance elements. 

END ACTUATED-RECTANGULAR CASE 
1.07S"110.500"cross·section, stroke 130!!to 65K!! ±1,0% 
let'l.lth 1.290"-with single or dual 
elements. 

SIDE ACTUATEO-RECTANJaUlAR CASE 200n to lOOK!! 
1.750" II 0.875" cross section, stroke (1.890" stroke) 

=1.0% 
lengths 1.890" or 2.850"-with single 300r. to 150K!! 
resistance element. 12.850" stroke) 

345· periods. 

=0.05% 

:';:0.5~~ 

±0.5~~ 

'Unless otherwise specified. these are Independent lrnearity values. In 1II0st casu. 
Terminal. Zero·based or Absolule Unearitin ean be supplIed to these 'Iarues. 

STANDARD SLiMLINE SERIES ••• 3·WEEK DELfVERY 

~ 
CENTER TAP 

W~PE. 
CW TE~N~ --CCVII l[RMINAL 

" 

CEfliTER TAP SCHEMATIC DIAGRAM 
AS VIEWED !'ROM SHAFT END 

MECHANICAL SPECIFICATIONS 
Size (Nom. body dla.) 1·1116" 1-3/32" 1.7116" 1·3/4" 2" 3" 

Marklte Type Number SLll SL12 SL15 SL18 SL20 SLlO 

+.005 1.062 1.093 1.437 1.750 2.000 3.000 

(+.0000)( .0005) .9688 1.0300 1.3125 

a ~+.OOOO)(-.OOlo) 1.562 1.875 2.875 

(+.0000)( .0003) ,1247 .1247 .2497 .2497 .2497 . 2497 

~D Max. (Lensth of sln"e cup unit) .630 .630 725 725 .725 725 

<II 
(Lensth of each additional cup) .200 .200 .200 .200 .200 .200 

Z F ..... 005 .062 .060 .093 .093 .093 .093 

~ Min. .057 .05S. .073 .073 .073 .013 
Z Max. .975 1.0]0 1.312 1.625 1.875 2.875 .. 
! I . .... 010 1/64 1/64 1/32 1/32 1/32 1/32 

" Lateral runout .0015 .0015 .0015 .002 .002 .003 

(MJlx. radius to top of terminal) 43/64 43/64 27/32 1·1/32 1·9/64 1-41/64 

L O.D. of cup (Max.) 1.073 1.073 1.449 1.761 2.0n 3.0n 

M (Nom. Electrical Travel) 3440 3440 3480 351- 352- 355-

N (Typical) 25' 25' 200 20' 15' IS' 

Mechanical Travel 3600 Standard. Continuous 
Torque s.andard. oz.·ln. ~~':~:ft~:!~ Cu 

0.35 0.35 0.50 0.60 0.70 0.80 
0.31 0.31 0.40 0.50 0.50 0.60 

Moment of Inertia pn-c:m2 ~~':~:ftl~:~: Cup 
1.9 1.9 3.5 3.7 4.0 6.3 
1.8 1.8 3.3 3.5 3.8 6.1 

Wel",t ~~':~~ftl~:a' Cup 
0.96 0.96 1.79 2.21 2.70 5.82 
0.21 0.21 0.32 0.38 0.39 0.57 

Mounting Servo. per NAS710 standard RR·ll RR·15 RR·18 RR·20 RR·30 

ELECTRICAL SPECIFICATIONS 
Slu (Nom. BOd, Dla.) 1·1/Ui" 1·3/32" 1-7/16" 1·3/4" 2" Y' 

Standard Rasl5lanc •• 

Reslstanca Tolerance 
Standardll~rity 

"tolution 
Ambient Temperature Raftse 
Continuous Power Dissipation (at mec •• in air) -II I 

Insulation Reslstence 
DIelectric StqnCth 

.. Sill8leCup 

lK, 5K. 10K. 20K I 

1.5w 

±10% 
+0.5% or +0.2% (Please specify) 

SUBSTANTIALLV INFINITE 
65.C. to + 125OC., standard. COntinuous 

1.5w 2.Ow 3.Qw S.2w 
Graater than 20 metohms @ 500 VDC 

1000 VRMS @ .tandarel atmo.pherlc wnditiOn • 

•• OW 
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MARKITE e 

CONDUCTIVE 
PLASTIC 

PRECISION 
POTENTIOMETERS 

The Industry's 
Most Comprehensive Line 

• INFINITE RESOLUTION (no servo hunting) 
• LONG USEFUL LIFE (many milions of cycles in system 

use) 
• INCREASED RELIABILITY (rugged I-piece molded 

element) 
• NO CATASTROPHIC FAILURE (no sudden opens or shorts) 
• HIGH ACCURACY: ±0.5% standard linearity; special ac· 

curacy to ±0.01 % on 5" dia. units 
• STABLE OUTPUT AND CONTINUOUS OPERATION IN EX· 

TREME ENVIRONMENTS (no wiper bounce) 
• .cONSISTENTLY LO,:), NOISE IN SYSTEM USE (uniform 

and predictable throughout long life) 
• INSIGNIFICANT QUADRATURE EFFECTS (to at least 100 

Kc) 
• UNIFORM PERFORMANCE OF PROTOlYPES AND QUAL· 

IlY PRODUCTION (Close duplication assured through 
molding with preciSion steel dies) 

NDN·LlNEAR OUTPUTS 
.-------------~ .---------------~ 

1.0 -1.0 

OLO·~~~~---------3-2~0·~ +1.0 

The high accuracy functions above typify Markite's virtually 
unlimited capability in meeting the most demanding output 
requirements. These range from the simplest to the most 
complex functions, whether monotonic or reversing, with or 
without multiple inflections . 

These units provide the same operational advantages fur· 
nished by Markite linear output potentiometers, including 
infinite resolution, exceptionally long useful life, consistently 
'Iow noise in system use and stable, continuous operation 
even under extreme environments. Integral molding of any 
required series and! or parallel pads into the rugged one-piece 
molded element eliminates external components and wiring, 
improves reliability as well as temperature and humidity 
stability. 

For more complete- specification data on Markite standard 
and custom precision potentiometers, write today for Markite 
Condlll1sed Catalog S-65. For assistance with your applica
tions problems, write to Markite, or contact the ·Markite 
Representative in your area. 

MARKITE CORPORATION 
155 Waverly Place, New York, N.Y. 10014 

Phone: (212) ORegon 5-1384 
TWX: 710-581-3673 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2483 



SECTION 4750 IMMINd 

~ NYTRONICS, INC. ft~~~rfTIVE 
'I!I STANDARD COMPONENTS GROUP POTENTIOMETERS 

conductive plastic • single turn • servo mount 

Single Cup 
Standard Size 

1.062 500 
.630 to 
. 1247 25K 
.50 

Independent 
Linearity or 
Conformity 

Std. Spl. 

I 

Weight ' 
Ounces 

±.07% 1.5 344° .-35 .10 8 1st cup 0.93 
±1° Cups Add'i cups 0.20ea . 

1.437 
. 725 
.2497 
.50 

±.05% 2.1 348° .50 .20 8 1st 'cup 1.65 .062 .093 
±1° Add'i cups 0.30ea . 

1.750 
.725 
.2497 
.50 

±.04% 3.0 351 ° .60 
±1° 

.30 8 1st cup 2.15 .062 .093 073 
500 250 Cups Add'i cups 0.35ea. 
to to 

50K 200K 

2.000 750 350 ±.4 ±.035% 3.2 352° .70 .35 8 1st cup 2.60 .062 .093 073 
.725 to to ±P Cups Add'i cups 0.35ea . 
. 2497 75K 300K 
.50 

30 dia. 3.000 1K 500 ±.4% ±.025% 5.0 355° .90 .45 8 1st cup 5.60 .062 .093 073 
length .725 to to ± 1 ° Cups Add'i cups 0.50ea. 
shaft dia. .2497 lOOK 400K 
shaft length .50 

*Additional length per additional cups = .200 

Mechanical Rotation - 360° (Stops available) 
Ball Bearings - Precision type bearings 
Servo Mountinll End - Anodized Aluminum 
Insulation Resistance - 20 megohms at 1500 VDC 
Dielectric Strength - 1000 VRMS at 60 CPS, sea level 
Linearity Strip Chart - Furnished upon request 
Total Resistance Tolerance - to 5% special 
Temperature Range - (-55°C to 125°C) 
Service Life (Cycles) - to 50,000,000 
Vibration - 5 to 3000 CPS 
Shock-100G 
Temperature Coefficient - 400 ppm(DC 
• SPECIAL RESISTOR ELEMENTS • 
LINEAR & NON LINEAR 
FUNCTIONS AVAILABLE 

Type 11 
2 Cup 

Type 11 
1 Cup 

Tol .XXX = ±.005 
Rear Shaft 

Extension Available 

ALSO CONTACT US FOR COMMUTATOR·TYPE ROTARY SWITCHES; ANALOG·TO·DIGITAL 
SHAFT POSITION BRUSH ENCODERS; AND PRECISION CALIBRATING GONIOMETERS ••• 

ELECTHO-MEC 
INSTRUMENT CORPORATION 
A SUBSIDIARY OF NYTRONICS, INC. 

183 Commercial Street, Watertown, Connecticut 06795 
203·274·5431 

2484 See YELLOW SECTION for Local Offices, Phones eem /1969 



i§40IiUlmAij SECTION 4750 
, 

~ NYTRONICS, INC. PRECISION 
\I!I STANDARD COMPONENTS GROUP POTENTIOMETERS 

turn • servo mount • linear and non-linear 

9 

11 

15 

18 

20 

30 

1395 

dia. 0.878 
length 0.812 
shaft dia. 0.1248 
shaft lengthO.47 

dia. 1.062 
length 0.899 
shaft dia. 0.1248 
shaft length 0.47 

dia. 1.437 
length 0.93 
shaft dia. 0.1248 
shaft length 0.47 

dia. 1.75 
length 0.977 
shaft dia. 0.2498 
shaft length 0.62 

dia. 2.00 
length 1.00 
shaft dia. 0.2498 
shaft lengthO.62 

dia. 3.00 
length 1.00 
shaft dia. 0.2498 
shaft length 0.62 

Ultra Low Torque 
dia. 1.245 
length, incl. 

bushing 
mou!1t~ 1.44 

shaft dla. 0.0780 
shaft length 0.42 

lOOn to 1Kn 
1 Kn to 3Kn 
3Kn to 100Kn 

102n to 600n 
600n to 2400n 
2400n to 102Kn 

170n to 1Kn 
1 Kn to 5Kn 
5Kn to 170Kn 

200n to 1Kn 
1 Kn to 4Kn 
4Kn to 200Kn 

230n t02Kn 
2Kn to 5Kn 
5Kn to 230Kn 

370n t02Kn 
2Kn to lOKn 
10Kn to 370Kn 

150n t0600n 
600n to 2.4Kn 
2.4Kn to 150Kn 

*Bushing: %-32 thread x 0.410 
Mechanical Rotation - 3600 (Stops available) 
Ball Bearings - Precision type bearings 
Connections - All are welded with ribbon leads 
Internal Clamps - Optional 
Noise - 100 ohms ENR (NAS 710 Section 3.1.1)** 

±0.80% 
±0.50% 
±0.50% 

±0.70% 
±0.60% 
±0.50% 

±0.60% 
±0.50% 
±0.40% 

±0.50% 
±0.40% 
±0.30% 

±0.50% 
±0.40% 
±0.30% 

±0.40% 
±0.30% 
±0.20% 

±0.70% 
±0.60% 
±0.50% 

Insulation Resistance -1000 megohms at 50 VDC (MIL STD 202C Method 301) 
Quadrature Voltage - 2 Millivolts/volt at 400 CPS Max 
Dielectric Strength - 1000 VRMS at 60 CPS, sea level (MIL STD 202C Method 301) 
Linearity Strip Chart - Furnished upon request 
Total Resistance Tolerance - to 1 %special** 
Temperature Range - - 55°C to 105°C (to + 150°C special) 
Service Life (Cycles) - 500,000 to 1,000,000·· 
Vibration - 15G - 50 to 3000 CPS (MIL STD 202C Method 204 Condition DJ 
Shock - 50G - 11 miiliseconds per MIL STD 202C Method 205C 

±0.50% 
±0.40% 
±0.20% 

±0.45% 
±0.30% 
±0.15% 

±0.30% 
±0.25% 
±0.12% 

±0.30% 
±0.20% 
±0.10% 

±0.22% 
±0.18% 
±0.10% 

±0.15% 
±0.10% 
±0.06% 

±0.45% 
±0.30% 
±0.15% 

Resolutlon/360 0 

Standard Special 

0.23 
0.14 
0.08 

0.18 
0.13 
0.08 

0.13 
0.08 
0.06 

0.10 
0.08 
0.06 

0.09 
0.07 
0.05 

0.06 
0.05 
0.03 

0.18 
0.13 
0.08 

0.08 
0.07 
0.06 

0.08 
0.065 
0.054 

0.06 
0,04 
0.035 

0.06 
0.035 
0.03 

0.05 
0,03 
0.025 

0.04 
0.025 
0.015 

0.08 
0.06 
0.054 

*""These values vary as they are interrelated with other performance characteristics. Type 1395 

Electrical 
Angle 

(Non Shorting Gap) 

342°±3° 
354°±2°SPL 

350o±2° 
354°±1.5°SPL 

355°±1° 
357°±1°SPL 

Exact limits upon request. ALSO CONTACT US FOR COMMUTATOR-TYPE ROTARY SWITCHES; ANALOG-TO-DIGITAL 
SHAFT POSITION BRUSH ENCODERS; AND PRECISION CALIBRATING GONIOMETERS •.•• 

ELBCTRO-MBC 
INSTRUMENT CORPORATION 
A SVBSIDUUlYOF; NYTRONICS, INC. 

183 CommerCial Street, Watertown. Connecticut 06795 
203-274-5431 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2485 



SECTION 4750 '@,,'D,fbd 

(3 H MIT E has the answer in wirewound rheostats 
Twelve sizes in wirewound, vitreous 
enameled rheostats are stocked by 
Ohmite distributors all over the 
country and at the Ohmite factory. 
This selection, the most extensive 
available to industry, covers ratings 
that meet the major portion of design, 
production and emergency needs. Rat
ings of 7'12, 121/2, 25, 50, 75, 100, 
150, 225, 300, 500, 750 and 1000 
watts are standard. 

FEATURES OF CONSTRUCTION: Ohmite rheostats are designed to produce permanently 
smooth, close control. The construction is all ceramic and metal; there is nothing to smoke, 
char, shrink, or shift. All models have insulated shafts with provision to keep the rheostat 
from turning on the panel. The resistance wire is wound over a solid ceramic core. Each 
turn is a separate resistance step and is locked against shifting by vitreous enamel (except 
Model C). The core and base are also bonded by vitreous enamel. The pivoted universal
action-mounted contact brush is of metal-graphite and varies to fit current and reSistance. 
It rides upon a large flat surface and assures perfect contact without wear on the wire. 
Pressure at the contact and at the center lead are independent. Ohmite Rheostat Models 
H, J, G, K, L, P, and N, all marked Series A, are listed under the Underwriters' Labora
tories Reexamination Service. 

RATING: The current carrying 
capacities shown in the tables 
are for use in free air; when 
units are enclosed, these currents 
should be reduced possibly as 
much as 30% to 50%, depending 
upon the degree of ventilation. 
The rated current will cause the 
rheostat to dissipate its rated 
wattage when the full resistance 
is in the circuit. 

MODEL C, MINIATURE - 7.5 Watts* (See Bul. 203) 
~~~sa~f~e;oFden~ird~Fnaf;e~~\ ~Fi~g~I~~~i~!~it~o~~0~d~~1i~~slgr i;~c~~t~1 0~izc~'rc~1~ 
boards. It is stocked with both standard and locking type bushings. 

Std. Shaft Locking Shaft 

Stock Net Stock 
Ohms Amps. No. 1-4 No. 

10 .86 4908 $8.59 4948 
15 .71 4909 8.59 4949 
25 .55 4910 8.59 4950 
35 .46 4911 8.59 4951 
50 .39 4912 8.59 4852 
75 .32 4913 8.59 4953 

100 .27 4914 8.59 4954 
ISO .22 4915 8.59 4955 
200 .19 4916 8.59 4956 
250 .17 4917 8.59 4957 
350 .15 4918 8.59 4958 
500 .12 4919 8.59 4959 
750 .10 4920 8.59 4960 

1000 .086 4921 9.72 4961 
1500 .071 4922 9.72 4962 
2500 .055 4923 9.72 4963 
3500 .046 4924 10.15 4964 
5000 .039 4925 10.15 4965 

* Rating on Metal Panel. 

MODEL H - 25 Watts 

Net 
1-4 

$10.48 
10.48 
10.48 
10.48 
lM8 
10.48 
10.48 
10.48 
10.48 
10.48 
10.48 
10.48 
10.48 
11.61 
11.61 
.11.61 
12.04 
12.04 

Diameter: .515/1 max. 
Shaft: W' Diameter. 

Standard-Code: C-__ -S-I 
Ohms 

Locking-Code: C-__ -LO-I 
Ohms 

Resistace To.lerance: ±IO% 
Torque: 0.25 to 3 oz.-inch 
We ight: 0.27 oz. 
Standard Mounting: For panels up to 
W' by '14-32 bushing with non-turn 
projection. Solder terminals also fit 
EIA type TSE-3RI00 transistor socket. 
Rotation: 300° ±5° 
Standard Knob: No. 5151. Specify sep
arately 011 order when desired. 

Diameter: Uf./I. Code: H-__ -F-2. Shall: '14" diameter. 
Ohms 

Resistance Tolerance: ±IO%. Torque: 0.25 to 0.5 pound-inch. Weight: 0.19 lb. 
Standard Mounting: For panels up toW' by 3/8/1-32 bushing with No. 5050 non-turn 
washer. Rotation: 300° ±5°. Standard Knob: No. 5150. Specify separately on order 
when desired. 

Stock Total Max. Net Stock Total Max. Net 
No. Ohms Amps. 1-4 No. Ohms Amps. 1-4 

0140 I 5.000 $5.05 0154 250 .316 $4.55 
0141 2 3.540 5.05 0155 350 .267 4.55 
0142 3 2.880 5.05 0156 500 .222 4.55 
0143 6 2.040 5.05 0157 750 .182 4.55 
0144 8 1.770 5.05 0158 1,000 .155 5.05 
0145 10 1.580 5.05 0159 1,500 .129 5.05 
0146 15 1.290 4.55 0160 2,500 .100 5.05 
0147 25 1.000 4.55 0161 3,500 .084 5.35 
0148 35 .845 4.55 0162 5,000 .070 5.35 
0149 50 .707 4.55 4200t 7,500 .058 5.55 
0150 75 .575 4.55 420lt 10,000 .050 5.55 
0151 100 .500 4.55 4202t 15,000 .040 6.05 
0152 125 .445 4.55 4203t 20,000 .035 6.80 
0153 175 .375 4.55 4204t 25,000 .032 7.50 

tSII,cone-ceramlc coating, 500 V. max. Not lISted 
UL Series A. 

MODEL J - 50 Watts 
Diameter: 2X.". Code: J-__ -F-2. Shall: W' diameter. 

Ohms 
Shaft: W' diameter. Resistance Tolerance: ±IO%. Torque: 0.25 to 2.0 pound-inches. 
Weight: 0.32 lb. Standard Mounting: For panels up to W' by 3/8"-32 bushing with 
No. 5050 non,turn washer. Rotation: 300° ±5°. Standard Knob: No. 5150. Specify 
separately on order when desired. 

Stock Total Max. Net Stock Total Max. Net 
No. Ohms Amps. 1-4 No. Ohms Amps. 1-4 

0308 0.5 10.000 $5.65 0324 500 .316 ~5.05 
0309 I 7.070 5.65 0325 800 . 250 5.35 
0310 2 5.000 5.65 0326 1,000 .224 5.35 
0311 4 3.530 5.65 0327 1,600 .176 5.35 
0312 6 2.880 5.65 0328 2,500 .141 5.35 
0313 8 2.500 5.05 0329 3,500 .119 5.65 
0314 12 2.040 5.05 0330 5,000 .100 5.65 
0315 16 1.760 5.05 0331 B,OOO .079 5.65 
0316 22 1.500 5.05 0332 10,000 .070 5.65 
0317 35 !.I90 5.05 4210t 15,000 .058 6.40 
0318 50 1.000 5.05 4211t 20,000 .050 7.25 
0319 80 .790 5.05 4212t 25,000 .045 8.00 
0320 125 .630 5.05 4213t 30,000 .041 8.85 
0321 150 .575 5.05 4214t 40,000 .035 10.30 
0322 225 .470 5.05 4215t 50,000 .032 11.25 
0323 300 .408 5.05 

tS.tllcone-ceramlc coating, 750 V. max. Not lISted 
UL Serial A. 

MODEL E -12.5 Watts* 

Diameter: W' Unenclosed. 
Code: E-__ -R-l Dia: 1%." in 

Ohms 
aluminum enclosure 

Code: EW-__ -R-l 
Ohms 

Shaft: W' Diameter. 
Resistance Tolerance: ±IO%. 
Torque: I to 6 oz.-inch 
Weight: 0.6 oz.; enclosed 0.85 oz. 
Standard Mounting: For panels up to 
W' by 1/4"-32 bushing, with non-turn 
projection. 
Rotation: 300° ±5°. 

Total 
Ohms 

1 
2 
2.5 
3 
5 
6 
8 

10 
15 
25 
35 
50 
75 

100 
125 
150 
175 
200 
250 
350 
500 
750 

1,000 
1,500 
2.,500 
3,500 
5,000 
7,500 

lD,OOO 
12,500 
15,000 

Max. 
Amps. 

3.53 
2.50 
2.24 
2.04 
1.58 
1.44 
1.25 
!.I2 

.91 
.71 
.60 
.50 
.41 
.35 
.32 
.29 
.27 
.25 
.22 
.19 
.16 
.13 
.11 
.091 
.071 
.060 
.050 
.041 
.035 
.031 
.029 

Stock Net Stock Net 
No. 1-4 No. 1-4 

0101 $5.05 W0101 $6.95 
0102 5.05 W0102 6.95 
0102A 5.05 WOI02A 6.95 
0103 .. 5.05 WOlO3A 6.95 
0l03A 5.05 WOI03A 6.95 
0104 5.05 WOI04 6.95 
0105 5.05 W0105 U5 
0106 5.05 WOlD6 6.95 
0107 4.55 WOlO7 6.35 
0108 4.55 WOlD8 6.35 
0109 4.55 WOI09 6.35 
0110 4.55 W0110 6.35 
0111 4.55 WOI11 U5 
0112 4.55 W0112 5.35 
0113 4.55 WOI13 6.35 
0113A 4.55 W0113A 6.35 
0114 4.55 W0114 6.35 
0114A 4.55 W0114A 6.35 
0115 4.55 W01l5 6.35 
0116 4.55 W0116 6.35 
0117 4.55 W0117 6.35 
0118 4.55 W0118 6.35 
0119 5.05 W0119 6.95 
0120 5.05 WOl20 6.95 
0121 5.05 W0121 6.95 
0122 5.35 WOl22 7.25 
0123 5.35 W0l23 7.25 
4190t 5.55 W4190t 7.45 
419It 5.55 W419lt 7.45 
4192t 6.05 W4192t 7.95 
4193t 6.05 W4193t 7.95 

Standard Knob: No. 5151. Specify sep
arately on order when desired. 

tSII,cone-ceramlc coating, 350 V. max. 
*Rating on metal panel. 

MODEL G - 75 Watts 
Diameter: 23/4/1. Code: G-__ -F-2. Shaft: W' diameter. 

Ohms 
Resistance Tolerance: ±IO%. Torque: 0.5 to 2.0 pound-inches. Weight: 0.52 lb. 
Standard Mounting: For panels up to '14" by 3/8/1-32 bushing with No. 5050 non-turn 
washer. Rotation: 300° ±5°. Standard Knob: No. 5150. Specify separately on order 
when desired. 

Stock Total Max. Net No. Ohms Amps. 1-4 
No. Ohms Amps. 1-4 Stock Total Max. Net 

1100 0.5 12.300 $7.65 1112 200 .612 $7.05 
1101 1 8.660 7.65 1113 300 .500 .7.05 
1102 2 6.120 7.65 1114 400 .433 7.05 
1103 3 5.000 7.65 1115 500 .388 7.05 
1104 5 3.880 7.65 1116 750 .316 7.65 
1105 7.5 3.160 7.65 1117 1,000 .274 7.65 
1106 10 2.740 7.65 1118 1,500 .224 7.65 
1107 16 2.170 7.05 1119 2,000 .194 7.65 
1!08 25 1.730 7.05 1120 2,500 .173 7.65 
1109 50 1.230 7.05 1121 5,000 .123 8.20 
1110 75 1.000 7.05 1122 7,500 .100 8.85 
1111 100 .866 7.05 1123 10,000 .087 8.85 

MODEL K -100 Watts 
Diameter: 3W'. Code: K-__ -F-2. Shaft: W' diameter. 

Ohms 
ReSistance Tolerance: ±lD%. Torque: 0.5 to 2.0 pound-inches. Weight: 0.64 lb. 
Standard Mounting: For panels up to W' by 3/8/1-32 bushing with No. 5050 non-turn 
washer. Rotation: 300° ±5°. Standard Knob: No. 5150. Specify separately on order 
when desired . 

Stock Total Max. Net Stock Total Max. Net 
No. Ohms Amps. 1-4 No. Ohms Amps. 1-4 

0440 0.5 14.lDO $8.45 0452 200 .707 $7.95 
0441 I 10,000 8.45 0453 300 .575 7.95 
0442 2 7.070 8.45 0454 400 .500 7.95 
0443 3 5.750 8.45 0455 500 .447 7.95 
0444 5 4.470 8.45 0456 750 .365 7.95 
0445 7.5 3.650 8.45 0457 1,000 .316 8.45 
0446 10 3.160 8.45 0458 1,500 .258 8.45 
0447 16 2.500 7.95 0459 2,000 .224 8.45 
0448 25 2.000 7.95 0460 2,500 .200 8.45 
0449 50 1.410 7.95 0461 5,000 .141 9.05 
0450 75 !.I50 7.95 0462 7,500 .115 9.65 
0451 100 1.000 7.95 0463 10,000 .100 10.20 

FOR DETAILS ON OTHER MODELS FROM 150 TO 1000 WATTS PLUS SPECIAL TAPERED WINDINGS AND FEATURES, WRITE FOR CATALOG 200. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company. 3635 HOWARD STREET, SKOKIE, ILLINOIS 60076 • PHONE (312) 675-2600 • TWX 910-223·0805 
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ECONOPOT® MKI 
I 

INDEPENDENT ELECTRICAL CHARACTERISTICS - ALL MODELS 
MODEL LINEARITY TOTAL (100 pes. 
NUMBER MOUNTING (STANDARD) RESISTANCE OR MORE) PARAMETER VALUE REMARKS 

2488 See YELLOW SECTION for Local Offices, Phones eem /1969 
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l~ Ii PRECISION ELECTRONIC COMPONENTS LTD. 
variable resistors and trimmer potentiometers 

An affiliate of Airco Speer Electronic Components 

Manulactured with precision craltsmanship lor the 
INDUSTRIAL-MILITARY MARKET 

PEC offers'industrial and military electronic equipment 
manufacturers the most reliable variable resistors avail
able today at very competitive prices. 

Because of PEC's unique flexibility special items,as 
well as standards, can be produced with shorter de
livery times and more attractive prices, than any other 
manufacturer can provide. 

New hot molding manufacturing processes are ap
plied to all PEC variable resistors. In a single produc
tion operation the resistance element is integrated with 
a low resistance collector, heavy plated terminals and 
an insulating base to form a sturdy, reliable one-piece 
subassembly, insensitive to thermal shock and Vibra
tion. The bridging contact brush is a single block of 
corrosion free carbon. 

The resistance element of PEC trimmer pots is a 
specially developed metal glaze with low temperature 
coefficient and low contact noise. 

TYPE "K" 
Style RV4 

2 Watt 
1-3/32" Dia. 

Available in all shaft and bush· 
Ing types. Meets or exceeds re
quirements of MIL-R-94C. Also 
available in ganged units, con
centric shafts, etc. 

TYPE "N" 
StyleRV2 

1 Watt 
29/32" Dia. 

Also available in multi-section 
units. Meets or exceeds re
quirements of MIL-R-94C. 

TYPE "R" 
1 Watt 

3/4" Dia. 
The smallest unit available with 
%" Dia. bushing and Y4" Dla. 
shaft. 

TYPE "P" 
1/3 Watt 
1/2" Dia. 

Adapted from our Type "5" for 
printed circuit board mounting. 

TYPE"M" 
Style RV4 

2 Watt 
1-3/32" Dia. 

Available in all shaft and bush
i ng types. Meets or exceeds 
requirements of MIL-R-94C. 

PEC variable composition resistors and metal ceram
ic trimmer potentiometers meet or exceed the require
ments of MiI-R-94 and MiI-R-22097. 

All PEC variable resistors are designed for broad 
spectrum reliability, which means that combinations of 
actual physical and electrical stresses are applied dur
ing quality assurance testing in addition to the standard 
rotational and load life tests. 

Recently completed rotational life tests document 
average resistance change of 3% after two million 
cycles under full load. (PEC type M, Style RV4) 

A whole range of "beyond-mil-specified" tests are 
performed on a daily basis; these include; immersion in 
hot water, fixed current nOise, rotational "audio" nOise, 
output smoothness. and contact resistance variation 
tests. 

Send for our multi-page catalog which prOvides com
plete specifications on PEC components. 

TYPE "A" 
Style "RJ-11" 

22 Turn Trimmer 
Rectangular 1Y4" x '%/' x %" 
metal ceramic resistor element. 

TYPE ,"T" 
Style RV5 
1/2 Watt 
3/4" Dia. 

Available in all shaft and bush
ing types. Half as deep as Type 
"5", Meets or exceeds require
ments of MIL-R-94C. 

TYPE"S" 
Style RV6 
1/2 Watt 
112" Dia. 

Available in all shaft and bush
ing types. Meets or exceeds re
quirements of MIL-R-94C. 

TYPE "L" 
1/3 Watt 
1/2" Dia. 

Similar to our Type "P", except 
with right angle termination. 

TYPE "MM" 
StyleRV4 

Dual 
Also available with concentric 
shaft or in triple or quad units. 
Meets or exceeds requirements 
of MIL-R-94C. 

See YELLOW SECTION for Loca' Offices, Phones eem/1969 
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RESISTORS /POTENTIOMETERS 
Reon manufactures a complete line 
of wi rewound resistors to MiI-R-93C 

MULTI·TURN 
TRIMMING POTENTIOMETERS 
WIREWOUND 
High Temperature-175°C 
Humidity Proof-Mil 
Wirewound-5% Tol. 

Meets Mil·R·272088 

FEATURES 

Model 1011 
Style RTlO 

Model 2011 
Style RTll 

Model 3011 
Style RTl2 

* High power dissipation: 1 watt at 70°C 

* Operating temperature range: -65°C to 
+175°C 

* Moisture proof per MIL-STD-202C Method 
106 

* GROUP Weld technique joins terminals direct
ly to several turns of the resistance coil for 
High reliable terminations. 

* One piece molded housing: 

* Provides a direct contact heat sink for 
the resistance coil, eliminating hot spots. 

* Bonds each coi I of the resistance element 
in place_ 

* Seals out moisture, eliminating external 
sealing problems. 

* Matched materials assure minimum stress on 
resistance wire and minimum temperature co
efficient. 

* One piece self· locking contact wiper assures 
maximum reliability and setting stability when 
exposed to vibration, shock and acceleration. 

* Unique length and diameter of the resistance 
element permits the use of more turns of 
larger diameter resistance wire resulting in a 
more rugged assembly, and exceptional res· 
olution. 

~~m~¥~~~:~~m~~~a~~~~~ 

RESISTANCE NETWORKS 
* Ladder * Fast rise time * Close temperature coefficient match (1 PPM) * Custom made to your specifications 

VARIABLE RESISTORS Ih" Diameter: Conductive Plastic Element 

MiI·R·94 
Type 

:. Standard RV6N 
Bushing 

locking RV6l 
Bushing 

Panel Seal 
RV6S Standard 

Bushing 

··,Ift 
RV6T 

SINGLE TURN 

SPECIFICATIONS: 

Power Rating-lj,w @ 70°,0 w @ 120°C 
Resistance Range-50 ohms' to 5 megohms 

STANDARD VALUES: 

100 Ohms" 
250 Ohms 
500 Ohms 

1000 Ohms 
2500 Ohms 

5,OOOOmhs 
10,000 Ohms 
25,000 Ohms 
50,000 Ohms 

.1 Meg 
"available linear only 

.25 Meg* 
.5 Meg 
1 Meg 

2.5 Meg* 
5 Meg" 

Tolerance-l0% (5% & 20% also available) 
Rotation-295° (360° also available) 
Tapers-(A) Linear (C) Clockwise Semi log 

(F) ccw semilog 
Terminal Types-Lug or pin lead 
Mounting Data-Bushing: 1,4" Diameter 

1/4" 1'8 11 ,1/2 11 
lengths 

Shaft: 1/8 " Diameter 
7\6" thru 3" lengths 

."".! .. h'·~""".ii;i·""·lh·· •• ,! ",')Cl;yr,~\\'~(rw;-~~,::~~ }R~t\:'\\ ~, - '<"",''!!i.,,~~~ \!" \~<i-"-' 

TRIMMING POTENTIOMETERS Conductive Plastic Element-Ih" Diameter 

Reon DESCRIPTION Type 

H Printed 
Circuit Mount 

CK Knob Adjust 

Cl 
Screw Adjust 

Right Angle 
Mount * 

• Also available for Models B & H • 

Height 

.532 

.350 

.350 

.625 

SPECIFICATIONS: 
Power Rating-'/. w @ 70°C, a w @ 120°C 
Resistance Range-50 ohms to 5 Megohms 
STANDARD VALUES: 

50 Ohms" 5,000 Ohms 
100 Ohms' 10,000 Ohms 
250 Ohms" 25,000 Ohms 
500 Ohms 50,000 Ohms 

1000 Ohms 100,000 Ohms 
2500 Ohms 
"Linear Taper Only 

.25 Meg 
.5 Meg 
1 Meg 

2.5 Meg" 
5.0 Meg* 

Tolerance-10% (5% & 20% also available) 
Rotation-295° (360° also available) 
Tapers-(A) Linear, (C) Clockwise Semi log, 

(F) ccw semi log 
Terminal Types- Lead or Lug (with or without 

Ground Lug) 
Shaft-Stainless Steel or Plastic 

NOTE: All types meet environmental condi
tions of MIL-R-94D 

VARIABLE RESISTORS 1l!a" Diameter: Carbon Element 

RV4N 

RV4l 

2 Section 

(also available in 
3 & 4 section) 

SPECI FICATIONS: 
Power Rating-2 w @ 70°C, 0 w @ 120°C 
Resistance Range-50 ohms to 5 megohms 
STANDARD VALUES: 

100 Ohms 5,000 Ohms 
250 Ohms 10,000 Ohms 
500 Ohms 25,000 Ohms 

1000 Ohms 50,000 Ohms 
2500 Ohms .1 Meg 
Tolerance-lO% (20% also available) 
Rotation-312° 

.25 Meg 
.5 Meg 
1 Meg 

2.5 Meg 
5 Meg 

Tapers-(A) Linear, (C) Clockwise Semi log 
(F) ccw semi log ... under 100 ohms 

available linear only 
Terminal Types-Lug 
Mounting Data-Bushing: %" Diameter 

1/4 ", VB ", Vz" 
lengths 
High Voltage 
available 

Shaft: 1,4" Diameter 
%" th ru 3" lengths 
Switch also available 

reon resistor corporation 

155 saw mill river road, yonkers. n. y, 10701, (9141965-9850 
eem/1969 See YELLOW SECTION for Local. Offices, Phones 2491 
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TRIMMING POTENTIOMETERS 

If your electronic equipment design calls for precise trimming 
with high reliability at realistic cost per unit, you should know
(1) Spectrol designs virtually eliminate noise, hot spots, burn
outs, and wiper shifting; (2) Spectrol's selection of terminal 
configurations is the broadest in the industry; (3) Spectrol trim
mers are available in all major configurations, sizes and perform-

ance types including ultraminiatures and models that meet 
severest environmental MIL-SPECS; (4) All models are 100% 
electrically inspected; and (5) Prices on these military-quality 
industrial trimmers (many less than $2. each in quantity) are 
keyed to a competitive market. 

All units shown 3/4 actual size 

Models 42, 78, RIl2 Models 44, 74, 94, 949, RTll Models 44, 74, 949 Model 41 Panel Mount· 

TEMPERATURE MAXIMUM POWER STANDARD 
ADJUSTMENT COEFFICIENT RESISTANCE RATING SIZE RESISTANCE RANGE PRICE 

DESCRIPTION' MODEL NO.' RATIO OF RESISTIVITY TOLERANCE (WATTS) (INCHES)' (OHMS) 1-9 
(PPM/DC) 

.. WIREWOUND RTlIC2P and l t 22 to 1 50 ±5% I @ 70°C H .315 10 to 10K 5.38 
G:I.II~ l. PC W .280 20K 5.93 :5 A. ... >N l 1.250 
;:)"'I:i: ,,>-.:. 
za:-
'" '" 2: ...... 

WIREWOUND RTl2C2P and. l t 22 to I 50 ±5% 1 @ 70°C H .315 10 to 10K 5.38 U-UI ..,::! ... L. PC W .190 20K 5.93 a:2:l:f 
2: l 1.250 

... WIREWOUND 42t 22 to 1 50 :'::5% 1 @ 70°C H .315 10 to 10K 5.75 

a:c l, PC W .190 20K 6.44 

:5~ l 1.250 50K 6.95 
;:)A. lOOK 

~~ 
8.62 

"'-... 0 WIREWOUND 44t 22 to I 50 ±5% 1 @ 70°C H .315 10 to 10K 5.56 u-..,2: l, PC. SH W .280 20K 6.22 a:;:) 
:r 1.250 50K 6.73 

lOOK 8.35 

WIREWOUND 74t 22 to 1 50 ±100/0 I @ 70'C H .315 10 to 10K 4.93 
l, PC. SH W .280 20K 5.53 

l 1.250 50K 5.97 

WIREWOUND 94t 22 to I 100 :'::10% 112 @ 70°C H .313 50 to 10K 3.15 
t, PC,SH W .281 20K 3.52 

1.250 .., 
a: A. 

:5~ 
±250 ;:) .... NON-WIREWOUND 41 t 15 to 1 ±20% ,/, @ 70'C H .312 10 to I Meg 1.85 

Ill'" PC W.160 z-",a: 
(CERMETl l .750 ...... 

UUI 
..,;:) 
a: C 
~ 

78t NON·WIREWOUND 22 to 1 ±250 ±20% % @ 70'C H .320 10 to I Meg 3.00 
L, PC. SH W .195 

(CERMET) L 1.250 

NON-WIREWOUND 949t 22 to 1 ±250 ±20% % 0170'C H .313 100 to 1 Meg 3.03 
L, PC, SH W .281 

(CERMET) 
L 1.250 

I DIMENSIONS FOR SQUARE TYPES ARE GIVEN FOR BASIC LEAD WIRE VERSIONS ONLY, EXCEPT RT24 IS BASE PIN AND MODEL 51 EDGE PINS 
2 TERMINATIONS: l- COLO'R CODED LEAD WIRES, SH - SOLDER HOOKS, PC -PRINTED CIRCUIT PINS. 
3 TEMPERATURE COEFFICIENT OF NON·WIREHOUNDS (CERMET) RATED AT NOMINAL RESISTANCE RANGES 1000 to 250 Kg 
* PANEL MOUNT ADAPTER KITS AVAILABLE FOR $.87 IN j·9 PIECES QUANTITY. 
t DISTRIBUTOR ITEMS. 

2492 See YELLOW SECTION for Local Offices, Phones eem /1969 
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~ect~ TRIMMING POTENTIOMETERS 

Rectangulars-Large diameter mandrels dissipate heat effi
ciently to eliminate burnouts and open circuit failures. Dual 
wipers maintain positive contact under shock. Military and 
industrial models. Squares and Rounds-Mandrel and case con· 
figurations contribute to high power dissipation. All models meet 

or exceed applicable environmental military specifications, and 
are humidity·proof at no extra cost. The Model 53-Offers a 
unique, molded, seamless housing which provides a leak-proof 
trimmer with outstanding reliability and uniform construction 
characteristics. 

All units shown actua I size 

Model 50. RT24 Model 51 

DESCRIPTION' MODEL NO. * 

WIREWOUNO 50t' 
L, PC 

... 
0 WIREWOUNO RT24C2P 0 
a: L, PC 
A. 

>-
l-
e WIREWOUND 51 
i PC 
~ 
:z: 

"" WIREWOUND sst' a: c L, PC 
~ 

" en 

WIREWOUND RT22C2 P&L t 
l, PC 

SIDE OR TOP ADJUST 53 t 
NON-WIREWOUND 

PC 

WIREWOUND 80t 
II. W 0 
0 
a: 
II. 

>-
!:: SCREWDR IVER 84-3·8t 
e ADJUST WIREWOUND 
lE PC 
~ 
l: 

Q 

z KNOB ADJUST 84·3-10t ~ 
0 WIREWOUND 
a: PC 

BUSHING 84·5·6t 
PANEL MOUNT 
WIREWOUND 

SH 

eem/1969 

'r i 

Model 53 Model 53 Model 55, RT22 Model 80 

TEMPERATURE MAXIMUM POWER 
ADJUSTMENT COEFFICIENT RESISTANCE RATING 

RATIO OF RESISTIVITY TOLERANCE (WATTS) 
(PPM/'C) 

3 

23 to 1 50 ±5% 3/4 @ 85"C 
Continuous or 

Stops and Clutch 

23 to 1 50 ±5% 3/4 @ 85"C 
Stops & Clutch 

23 to 1 50 ±5% 3/4 @ 85"C 

23 to 1 50 ±5% 1.5 @ 70°C 
or 

42 to 1 

23 to 1 50 ±5% 1.5 ~iJ WG 
or 

37 to 1 

1 to 1 ±250 ±20% 0.5 @ 85"C 

1 to 1 50 ±5% 1 @ 50°C 

1 to 1 50 ±4% 1.5 @ 70°C 

1 to 1 50 ±4% 1.5 @ 70°C 

I to 1 50 ±4% 1.5 @ 70°C 

SPECTROl ELECTRONICS CORPORATION 
17070 E. Gale Ave., City of Industry, Calif. 91745 

See YELLOW SECTION for Local Offices, Phones 

Model 84 Model 84 

STANDARD 
SIZE RESISTANCE RANGE PRICE 

(INCHES)' (OHMS) 1·9 

H .375 10 to 10K 6.80 
W .190 20K 7.62 

.375 50K 8.23 

H .435 10 to 10K 4.81 
W .375 
( .375 

H .375 10 to 10K 6.80 

W .190 20K 7.62 

.375 SDK 8.23 

H .500 10 to 10K 5.78 
W .190 20K 6.48 

.500 SOK 6.99 

.500 50 to 10K 5.35L 
5.84L 

W .190 20K 4.81 PC 
L .500 5.28PC 

(Top Adjust) 
H .343 10 to 1 Meg 2. \3 
Dia. .343 

(Side Adjust) 
H .355 10 to 1 Meg 2.55 
W .313 

H .241 10 to 10K 3.74 
Dia. .345 20K 4.18 

SDK 4.52 

H .180 10 to 10K 3.32 
Oia . . 500 20K 3.71 

SDK 4.01 
lOOK 4.98 

H .270 10 to 10K 4.00 
Oia. .550 20K 4.47 

SOK 4.83 
lOOK 6.00 

H .470 10 to 10K 5.10 
Oia. .SOO 20K 5.71 

50K 6.17 
lOOK 7.65 

2493 
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@ectfgD TRIMMING POTENTIOMETERS 
For most applications, choose from the complete Spectrol series 
of single-turn, three-turn, five-turn, ten-turn, precision wirewound 
potentiometers listed on these two pages_ Many models can be 
ganged and easily phased in the field_ 

bility through a unique "whisker" slip ring brush that assures 
positive contact under severe shock and vibration, yet exhibits 
low torque and long rotational life; and mounting flexibility with 
optional servo bushing and screw mountings_ All models meet 
or exceed. applicable military and commercial specifications for 
rotational load life, temperature range, shock, vibration, humid
ity and salt spray .... 

Close linearities are assured by winding equipment designed 
and built in-house by SpectroL Other quality features include: 
fine resolution from extra-long resistance elements; high relia-

All units shown '/2 size 

Model 140 Model 702 

RESISTANCE 
MODEL RANGE 

NO. (OHMS) 

*100 S to 39K 

*110 5 to 30K 

*122 5to 142K 

142 50 to 70K 

c 
z 
;;) 
0 

*170 S to 49K ~ 
III 
"'> -'" ~« 

I-z-

"'= *190 S to 6SK 
;;)~ 
I;-
III 
.../ 

" *202 S to 6SK z 
II) 

*302 S to 8SK 

RESISTANCE 
TOLERANCE 

±3% 
(±S% below 500) 

±3% 
(±S% below 201l) 

±3% 
(±S% below 200) 

±5% 

±3% 
(±S% below SOil) 

±3% 
(±S% below SOO) 

±3% 
(±S% below 5On) 

±3% 
(±S% below SOil) 

-----------.. ~---
*402 10 to 155K ±3% 

(±S% below 1000) 

*702 S to 109K ±3% 
(±S% below 201l) 

CI 
z 
::> 
Q 132t S to 39K ±3% 
~ ....... (±S% below Son) 
"' .. iii ... 
z'" ",=> 
::>CI 140t 50 to 70K ±5% 
~!: 
co 
z 
en 

LINEARITY TOLERANCE 
BEST 

STANDARD PRACTICAL' 

1000 to 39K ±O.S% ±.IS% 
SO to 1000 ±1.0% 

3000 to 30K ±O.S% ±.20% 
SIl to 3000 ±1.0% 

2001l to 142K ±O.S% ±.20% 
SIl to 2001l ±1.0% 

±1.0% ±.50% 

1000 to 49K ±.SO% ±.IS% 
SO to 1000 ±.7S% 

SOOIl to 6SK ±.30% ±.15% 
SOrJ to SOOO ±.50% 
sn to 50il ±.7S% 

soon to 6SK ±.25% ±.15% 
501l to SOOO ±.SO% 

SrJ to SOil ±1.0% 

200!1 to 8SK ±.25% ±.lO% 
son to 200n ±.SO% 

SIl to 50il ± 1.0% 

2001! to 158 K ± .25% ±.07S% 
1011 to 20011 ",50% 

soon to 109K ±O.S% ±.25% 
S!! to soon ±1.0% 

200!! to 39K ±O.S% ±.20% 
SrJ to 2000 ±1.0% 

±1.0% ±.SO% 

MAXIMUM 
POWER 
RATING 
(WATTS) 

2.7S @ 40°C 

2 @40oC 

1.5 Gr 70'C 

2 @ 40°C 

2.7S @ 40°C 

3.S @ 40°C 

3.5 (0 70°C 

4.0 (0. 70°C 

6.0., 70°C 

1.25 (0 70°C 

2.7S@ 40°C 

2 @ 40°C 

OPERATING 
TEMPERATURE 

RANGE 

-55°C to +10SoC 

-55°C to +lOSoC 

-65°C to +125'C 

-5SoC to +12SoC 

-SsoC to +10SoC 

-SSoC to +IOSoC 

-65'C to +125'C 

-65'C to + 125°C 

-65'C to +125'C 

-65'C to + 125'C 

-5SoC to +IOSoC 

-5SoC to +12SoC 

, BEST PRACTICAL LINEARITY FIGURES SHOWN FOR 3 THE PRICES SHOWN ARE FOR STANDARD LINEARITY. 
THE VARIOUS MODELS APPLY TO HIGHER RESIS- • 163 HAS .2S0 INCH SHAFT DIA. 
TANCE UNITS. CONSULT MANUFACTURER WITH * UNITS ARE GANGABLE. SPECIFIC REQUIREMENTS. t DISTRIBUTOR ITEMS. 

Model 402 

SIZE 
(INCHES)' 

Dia. 1.312 
Length .705 
Shaft Dia . . 250 

Dia. 1.12S 
Length .470 
Shaft. Dia . . 12S 

Dia. 1.062 
Length .687 
Shaft Dia. .12S 

Oia. .SOO 
Length .62S 
Shaft Dia. .12S 

Dia. 1.438 
Length .70S 
Shaft Dia. .250 

Dia .. 1.62S 
Length .800 
Shaft Dia. .2S0 

Dia. 1.7S0 
Length .70S 
Shaft Dia . . 250 

Dia. 2.000 
Length .70S 
Shaft Dia. .250 

Dia. 3.000 
Length .70S 
Shaft Dia. .250 

Dia. .87S 
Length .687 
Shaft Dia . . 12S 

Dia. 1.312 
Length .625 
Shaft Dia . . 250 

Dia. .SOO 
Length .30S 
Shaft Dia. .12S 

MOUNTING PRICE 
AVAILABLE 1·9' 

Bushing 12.00 
Servo 17.00 

Bushing 18.00 
Servo 23.00 

Bushing 23.00 
Servo 28.00 

Servo 17.50 

Bushing 18.00 
Servo 23.00 

Bushing 18.00 
Servo 23.00 
Screw 23.00 

Bushing 18.00 
Servo 20.00 
Screw 21.00 

Bushing 19.00 
Servo 21.00 
Screw 21.00 

Bushing 21.00 
Servo 23.00 
Screw 23.00 

Bushing 20.00 
Servo 2S.00 

Bushing 7.00 

Bushing 8.65 

2 DIMENSIONS LISTED ARE FOR THE BUSHING 
MOUNT VERSIONS. ... MANY SINGLE-TURN AND MULTI-TURN POTENTIOMETERS MEET OR EXCEED MIL-R·12934 REQUIREMENTS. 

2494 See YELLOW SECTION for Local Offices, Phones eem /1969 
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~ect~ PRECISION POTENTIOMETERS 
For spe.cial applications, remember Spectrol's well-earned 
reputation for unusual service in providing special precision 
potentiometers to help equipment designers solve unique 
problems_ 

Spectral is a custom house whose success is founded on 
exceptiona I responsiveness to its customers' needs and re
quirements. You can confidently turn to Spectrol for highly 
competent support in your most challenging design assign
ments for which no standard potentiometer is available. In addition to offering a full line of off-the-shelf models, 

All units shown '12 size 

Model 162 Model 502 Model 532 Model 552 

MAXIMUM 
RESISTANCE LINEARITY TOLERANCE POWER OPERATING 

MODEL RANGE RESISTANCE BEST RATING TEMPERATURE SIZE MOUNTING PRICE 
NO. (OHMS) TOLERANCE STANDARD PRACTICAL' (WATTS) RANGE (INCHES), AVAILABLE 1_9' 

*552 5 to 45K ±3% ±.25% :':.125% 1.0 (I' looe -65°e to +125"e Dia. .875 Bushing 15.00 

zo (:':5% below 50n) Length .948 Servo 20.00 

"'z> Shaft Dia. .125 
;:);:)'" 

*820 15to 119K ±3% ±.25% :':.075% 3.75 @ 40 0 e -55°e to +105°e Dia. 1.438 Bushing 25.00 ~o« 

"'i:~ (±5% below 50rJ) Length 1.240 Servo 30.00 .......... Shaft Dia . . 250 ",,,,-
:1:-::;: *852 15to 155K ±3% ±.25% ±.O5% 2.0 ii' looe -65°e to +125°e Ula. 1.812 Bushing 14.00 
~i: (±5% below lOOn) Length 1.284 Servo 20.00 

Shaft Dia . . 250 Screw 20.00 

~z·ccn..J 
830t 15 to 155K ±3% ±.25% ±.O5% 3 @ 40 0 e -55oe to +105OC Dia. 1.812 Bushing 10.00 ~D:~~~~ 

;:)- '" (±5% below 100rJ) Length 1.220 
~~i:~~~ Shaft Dia . . 25.0 

wzu.~t.h~ 520 10 to 76K ±3% ±.25% ±.15% 2 @ 40°C -55oe to +105°e Dia. .875 Bushing 12.00 >"'''';:);:)- (±5% below 50!) Length 1.094 -;:)-0 0 ", ... ~~~~~ Shaft Dia . .250 

0 *502 15 to 152K ±3% ±.25% ±.O5% 2.0 @ lOoe -65°e to j-l25"e Dia. .875 Bushing 15.00 z (±5% below 100fl) Length 1.448 Servo 20.00 ;:) 

0 Shaft Dia. .125 

~> *570 20 to 185K ±3% ±.25% ±.O5% 3 @ 40 0 e -55oe to +105oe Dia. 1.000 Bushing 15.00 
",,,, (±5% below 150rJ) Length 1.448 Servo 20.00 -« Shaft Dia . . 250 Screw 20.00 
~~ 
z= *802 20 to 519K ±3% ±.25% :':.025% 5.0 (II lOoe -65"e to j-l25°e Dia. 1.812 Bushing 15.00 
"'::;: (±5% below 200rJ) Length 2.062 Servo 20.00 
;:) Shaft Dia. .250 Screw 20.00 
f;' 

*870 40 to 398K ±3% ±.25% ±.O3% 6.5 @ 40°C -55°e to + !05°e Dia. 1.438 Bushing 25.00 Z ... (±5% below 150fl) Length 2.015 Servo 30.00 
~ Shaft Dia. .250 

162t 100 to lOOK ±5% ±.30% ±.15% 2 @ 40 0 e -55°C to +125°e Dia. .500 162 (Bush) 10.00 
163 Length 1.000 163 (Bush) 1l.50 
164 Shaft Oia. .094* 164 (Servo) 18.50 

0 500t 15 to 152K ±3% ±.25% ±.05% 3 @ 40 0 e -55"C to +125"e Oia. .875 Bushing 15.00 
z (±5% below 100!) Length 1.448 Servo 20.00 
;:) Shaft Dia. .125 
0 
~ .... 510t 15 to 152K ±3% ±.25% ±.10% 3 @ 40 0 e -55°C to +105oe Dia. .875 Bushing 10.00 
... ~ (±5% below 100fl) Length 1.448 

"'''' Shaft Oia. .250 -~ ~CI) 
530t 100 to 150K ±5% ±.25% ±.10% 3 @ 40°C -55°e to +105oe Dia. .875 Bushing 7.00 z;:) 

",0 Length 1.400 
;:)~ Shaft Dia. .250 
f;' 532t 15 to 150K (±5% ±.25% ±.1O% 3 @ 40 0 e -55°e to +105°e Dia. .875 Bushing 6.65 
Z Length 1.330 ... 
~ Shaft Oia . . 250 

860t 20 to 519K ±3% ±.25% ±.10% 8 @ 40°C --55°e to +105°C Dia. 1.812 Bushing 10.00 
(:':5% below 200rJ) Length 2.000 

Shaft Dia. .250 

~ectrBD SPECTROl ELECTRONICS CORPORATION 
17070 E. Gale Ave., City of Industry, Calif. 91745 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2495 
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NON-LINEAR POTENTIOMETERS 
On the tables below, high and low values of resistance, with 
corresponding "best practical" peak'to-peak conformity obtain
able, are given for the functions in each model size under the 
conditions of full electrical rotation and unloaded slider. For 
function angles less than full rotation, resistance and con
formity values can be calculated based on resistance being 
directly proportional to the function angle, and conformity 
being inversely proportional to the function angle. 

Z 
II: 

~ ... 
" z 
iii 

Z 
II: 
:::l 

:i; 
III 
II: 
:z: 
I-

MODEL DIA. 
NO. !INCHES) 3&0· SIN A 

702 7/8 

100 

llO 1'18 

122 

170 

190 1% 

202 1% 

302 

402 

552 7/8 

820 

852 

502 

570 

S70 

802 

3.5K 
250n 

6K 
5000 

5K 
2son 

5K 
250n 

7.5K 
soon 

10K 
IK 

12K 
IK 

15K 
lK 

25K 
lK 

7K 
soon 

20K 
lK 

25K 
IK 

24K 
IK 

30K 
IK 

70K 
IK 

90K 
IK 

.9% 
L1 

.6% 

.8 

.85% 
L1 

.7S% 
1.0 

.55% 

.7 

.5% 

.6 

.45% 

.55 

.4% 
.5 

.25% 

.35 

.5% 

.6 

.3% 

.35 

.25% 

.3 

.2% 

.25 

.15% 

.2 

.15% 

.2 

.1% 

.15 

90· SIN B 

13K 
IK 

22K 
lK 

18K 
IK 

18K 
IK 

2SK 
lK 

35K 
2K 

45K 
2K 

60K 
2K 

95K 
2K 

25K 
IK 

75K 
2K 

95K 
2K 

85K 
2K 

lOOK 
2K 

250K 
4K 

320K 
4K 

.5 

.& 

,35 
.5 

.45 

.55 

.4 

.5 

.3 

.4 

.25 

.35 

.25 

.35 

.2 

.3 

.15 

.2 

.3 

.35 

.15 

.2 

.15 

.2 

.1 

.15 

.1 

.15 

.075 

.1 

.05 
.075 

SINGLE 
SIDED 

SQUARE D 

10K 
IK 

18K 
IK 

14K 
IK 

14K 
lK 

22K 
lK 

30K 
IK 

35K 
lK 

45K 
2K 

75K 
2K 

20K 
IK 

60K 
lK 

75K 
2K 

70K 
IK 

80K 
IK 

200K 
4K 

250K 
2K 

.6 

.7 

.4 

.55 

.55 

.70 

.5 

.65 

.35 

.5 

.3 

.45 

.3 

.45 

.25 

.35 

.15 

.25 

.35 

.40 

.2 

.3 

.15 

.2 

.15 

.2 

.1 
.15 

.075 

.1 

.075 

.1 

Empirical (Data Points) 
Resistance and conformity is given in the table below in terms 

of S (maximum b. (f) ), provided the following conditions 
--zx 

are met. 0::; ~ :::;;1, O:S;X:s;1 and 

sign (Le., no slope reversal). 

DOUBLE 
SIDED 

SQUARE E 

2.8K 
2500 

5K 
250n 

4K 
2son 

4K 
2500 

6K 
soon 

SK 
5000 

10K 
lK 

13K 
IK 

20K 
lK 

5K 
2500 

15K 
IK 

20K 
IK 

19K 
lK 

23K 
IK 

50K 
IK 

70K 
IK 

h2 
1.4 

.8 
1.1 

1.1 
1.3 

1.0 
1.2 

.7 

.9 

.6 

.S 

.55 

.7 

.45 

.55 

.3 

.4 

.65 

.75 

.4 

.45 

.3 

.35 

.25 

.3 

.2 

.25 

.15 

.2 

.15 
.2 

SINGLE 
CYCLE 

EXP. C 

10K 
lK 

17K 
IK 

14K 
lK 

14K 
lK 

20K 
IK 

2SK 
lK 

34K 
lK 

45K 
2K 

70K 
2K 

20K 
IK 

55K 
lK 

75K 
IK 

65K 
iK 

80K 
IK 

190K 
2K 

2SOK 
2K 

.7 

.8 

.45 

.6 

.60 

.SO 

.55 
.7 

.4 

.55 

.35 

.5 

.35 

.45 

.3 

.4 

.2 

.25 

.4 

.45 

.25 

.3 

.2 

.25 

.15 

.2 

.15 

.2 

.1 

.15 

.075 

.1 

b. (f) 
b.X 

TWO 
CYCLE 
EXP. C 

5K 
soon 

8.5K 
soon 

7K 
soon 

7K 
soon 

10K 
lK 

14K 
lK 

17K 
IK 

22K 
IK 

35K 
IK 

10K 
IK 

28K 
IK 

35K 
lK 

33K 
IK 

40K 
IK 

85K 
IK 

125K 
IK 

1.4 
1.6 

.9 
1.2 

1.2 
1.6 

1.1 
1;4 

.S 
1.0 

.7 

.9 

.65 

.S5 

.55 

.75 

.35 

.5 

.75 

.S5 

.45 

.55 

.35 

.45 

.3 

.35 

.25 

.3 

.2 

.25 

.15 

.2 

does not change 

EMPIRICAL 

27K 
-S-

lK 
-S-

53K 
-S-

IK 
-S-

35K 
-S-

IK 
-S-

39K 
-S-

IK 
-S-

59K c 
-S-

2K 
-S-

17K 
-S-

2K 
-S-

17K 
-S-

~ 
S 

103K 
-S-

2K 
-S-

2l3K 

S(0.32) 

S(O.4I) 

S(0.22) 

S(0.33) 

5(0.29) 

S(0.4I) 

S(0.26) 

S(0.37) 

S(0.19) 

5(0.26) 

S(0.16) 

S(0.24) 

S(0.15) 

S(0.22) 

S(0.13) 

5(0.19) 

S 5(0.08) 

~K S(0.12) 

61K -·-s-
IK 

-S-

175K 
-S-

2K 
-S-

228K 
-S-

2K 
-S-

205K 

S(O.IS) 

5(0.22) 

5(0.10) 

S(0.13) 

S(O.08) 

S(O.I1) 

-S - S(0.065) 

2K 5(0.085) -.-s-
249K 
-S-

~ 
S 

582K 
-S-

4K 
-S-

700K 
-S-

~ 
S 

5(0.055) 

.S(0.075) 

S(0.04) 

S(O.055) 

S(0.03) 

S(0.04) 

2496 See YELLOW SECTION for Local Offices, Phones eem/1969 
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SWITCHES AND MULTIDIALS 
Spectrol Model 87 Rotary Selector Switch introduces a new 
dimension of flexibility to discrete component circuitry. Now, 
for the first time, miniature switches are available in volume 
quantities at production·line prices for mounting directly on 
printed circuit boards, or for panel mounting. DeSigned with 
only two moving parts, this unique l/2·inch switch has applica· 
tion wherever printed circuit boards are used ... can be used 

to make other components do multiple duty. Spectrol offers 
this switch in either continuous or stop models, with up to 
ten positions for single· pole, up to five positions for double· 
pole, and up to three positions for three· pole units. 

Multidials: Spectrol also offers a complete line of precision 
turns·counting dials for use on multi·turn potentiometers and 
other rotating devices. 

All units shown '/2 size 

• 00 \'~~It • C;; 

6 ~ c ..:»-
Iff ~ ~ Yra 

Model Model Model Switch Circuit Diagram 
87 87 87 (10·Position Shown) Model 11 Model 21 Model 25·1-13 Model 25-4-13 

CONTACT OPERATiNG 
MOOEL SWITCH CURRENT LIFE AT CONTACT TEMPERATURE SIZE PRICE 

DESCRIPTION NO." ACTION RATING RATED CURRENT RESISTANCE ~ANGE (INCHES) 1-9 

SCREWDRIVER 87-11-10' POSITIVE DETENT, 250MA @ 28VDC 4,000 SWITCHING -650 to +150 0 C H .190 4.13 
ADJUST 36° INDEXING, OPERATIONS, .050 MAX. Dia. .500 

II: 
0 STOPS PER 
I- POSITION ... '" ...... KNOB ADJUST 87-21-10' POSITIVE DETENT, 250MA @ 28VDC 4,000 SWITCHING -65 0 to +1500 C H .280 4.79 ""':z: ...... 36" INDEXING, OPERATIONS, .050 MAX. 

Dia. .550 
"'I- STOPS PER 
>-i POSITION 

~'" BUSHING PANEL 87·31-10' POSITIVE DETENT, 250MA VI. 28VDC 4,000 SWITCHING _65° to + 150°C H .480 5.29 I-
0 MOUNTING 36° INDEXING, OPERATIONS, .0511 MAX. Oia. .500 

'" STOPS PER 
POSITION 

MODEL SIZE PRICE 
NO. NUMBER OF TURNS MINOR SCALE DIVISION SHAFT BORE (I NCHES) FINISH (INCHES) 1-9 

'" Zll) 
",,,,,, 

::::o:! 
1-0 

Z" 
II:Z 
::::0-
1-1-·z 
i=::::o 
""'0 
::::0 ... 
::E 

11-1-11 t 

21-1-11 t 

25-1-13t 

25-4-13t 

11 1/50 TURN 

15 1/l0()lURN 

11 1/500 TURN 
(3 Digit) 

100 1/500 TURN 
(4 Digit) 

.250 SATIN CHROME 0 Dia. 1.000 7.75 
Depth .812 

.250 SATIN CHROME 0 Dla. 1.812 5.75 
Depth 1.000 

.250 SATIN CHROME Dia. 1.812 14.25 
Depth 1.625 

.250 SATIN CHROME Dia. 1.812 19.75 
Depth 1.625 

Spectrol 
OFFERS SPECIAL CAPABILITIES 
PRECISION POTENTIOMETERS. TRIMMING 

POTENTIOMETERS· SWITCHES • DIALS 
'SPEC' POTENTIOMETERS can be provided to meet 
your design requirements. Pots with clutches, brakes, 
switches, or other special mechanical or electrical 
features, can be designed and packaged the way you 
need them. 
APPROVED MIL-SPEC POTS-Spectrol also offers a 
full line of approved Mil-Spec potentiometers (RR 
series) to MIL-R-12934. 

o MODELS 11 AND 21 AVAILABLE WITH BLACK CHROME (11-1-21121-1-21) OR BRUSHED CHROME (11-1-31/21-1-31) 

1 POLE/POSITION OPTIONS AVAILABLE THROUGH DISTRIBUTORS OR FACTORY 
2 SINGLE POLE. TEN ACTIVE POSITIONS. STOPS 

• INSULATION RESISTANCE AND DIELECTRIC WITHSTANDING VOLTAGE, NOT LESS THAN 1,000 MEGOHMS AND 1,000 VOLTS AC AT SEA LEVEL, RESPECTIVELY. 
SHOCK: 50 G'S FOR 11 MILLISECONDS. (METHOD 205B OF MIL-STD-202B). NON-SHORTING 

VIBRATION: 20 G'S AT 20-2,000 CPS. (METHOD 204, TEST CONDITION 0 OF MIL-STD-202B). 

@ect@) 
eem/1969 

SPECTROl ELECTRONICS CORPORATION 
17070 E. Gale Ave., City of Industry, Calif. 91745 

See YELLOW SECTION for Local Offices, Phones 

t DISTRIBUTOR ITEMS. 
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TECHNO IVIINIATURE \NIRE\NOUND 

MODEL 117S 

MODEL 176S 

MODEL 12S' 

MODEL RT27C2W 

MODEL 1915 

Backed by a vigorous andextensi\{e program of reliabil
ity testing; Techno wirewoun.d trimming potentiometers 
have earned a reputation for quality and performance 
unmatched in the industry. Complete Quality Assurance 
facilities, including a fully equipped and MIL-approved 
test and environmental laboratory, guarantee the con
sistently superior performance of every Techno trimmer. 

Techno's unique d.esign incorporates a limited number 

MODEL 14S 

MODEL RT27C2X 

MODEL 1935 

MODEL 108S MODEL 75SCT 

of internal parts into a two-half plastic case that permits 
100% final inspeCtion prior to sealing. The design pro
vides maximum flexibility and a uniform standard of 
excellence for a wide variety of military and industrial 
applications. 
Throughout the electronics industry, designers and en
gineers have learned to trust Techno when precision 
trimming potentiometers are needed. 

Chart A 

Chart B 

Chart C 

TECHNO-COMPONENTS CORP. A Sl.JBSIOIARY OF OAK ELECTRO/NETICS CORP 

7803 LEMONA AVENUE. VAN NUYS, CALIFORNIA 91405 • (213) 781 1642. TWX: 9104952015 

2498 See YELLOW SECTION for Local Offices, Phones eem/1969 



'@dUMb SECTION 4750 

TRIIVIIVIING POTENTIOIVIETERS 

eem /1969 

... ~~"'~E: 
ffANG 

Established Reliability - Style RTR24 
Techno provides 100% screening in accordance with MIL-R-39015 for 
%" square trimming potentiometers in P, Wand X styles. Consult 
factory for details . 

CHART 
A 

CHART 
B 

CHART 
C 

NOTES: 

lO X X 
20 X X 
50 X X 

100 X X 
200 X X 
500 X X 

1K X X 
2K X X 
5K X X 

10K X X 
20K X 
50K X 

lO X X 
20 X X 
50 X X 

100 X X 
200 X X 
500 X X 

1K X X 
2K X X 
5K X X 

lOK X 
20K X 
25K X 

lO 1.1 2K 
20 .85 5K 
50 .65 lOK 

100 .51 20K 
200 .40 25K 
500 .45 35K 
1K .34 50K 

1. Tolerance: ±5%. Closer tolerances available. 

NOMINAL 
R£$IlIUnON 

(~l· 

1.1 
.85 
.65 
.51 
.40 
.45 
.34 
.27 
.20 
.16 
.13 
.lO 

NOMINAL 
ItE$OlUnON 

(%) 

1.65 
1.35 
1.13 

.82 

.62 

.62 

.49 

.34 

.27 

.21 

.17 

.16 

NOMINAl 
RESQIUTION 

(%) 

.27 

.20 

.16 

.13 

.12 

.11 

.lO 

2. Terminal legend: L = stranded insulated leads. P = printed wiring 
pins, base mounted. W = printed wiring pins, edge mounted 180" 
from adjustment shaft. X = printed wiring pins edge mounted 90" 
from adjustment shaft. SH = solder hooks. 

3. All models with clutch stop rotation. 

4. Standoffs to facilitate printed wiring board washing. 

5. Available with Teflon insulated 5-inch leads as Model 11S. 

6. Available with Teflon insulated 5-inch leads as Model 13S. 

7. Available with .030" printed wiring boartl standoffs as Model 16S. 

8. Resistance value per section. 

U. $. Patent N.umbers 3.096.498 and 3.195,092 

TECHNO-COMPONENTS CORP. A SUBSIDIARY OF OAK ELECTRO/NETICS CORP 

7803 LEMONA AVENUE. VAN NUYS, CALIFORNIA 91405 • (213) 781-1642 • TWX: 910-495·2015 
See YELLOW SECTION for Local Offices, Phones 2499 
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IF YOUR PROBLEM IN POTENTIOMETERS IS LITTLE OR BIG-DELICATE OR RUGGED-ACCURATE OR 
PRECISE-SINGLE OR' MULTIPLE-THIN OR THICK-MINIATURE OR MONSTER-LIGHT OR HEAVY 
-SAMARIUS HAS THE ANSWER FOR YOU. 

Our complete line of precision potentiometers start from Series C-050-V2" micro miniature to Series 
HP-500-5" high resolution and linearity accurate potentiometers. 

HIGH PRECISION 
POTENTIOM ETER 

WINDING,S 

Samarius, Inc_ furnish their clients with supply card windings for %" miniature 
a custom winding service for wire wound potentiometers to cards 12 feet long and 
potentiometer elements in card and 4 inches wide. Mandrel windings are 
mandrel types. linear or functional re- available up to 16 feet long in any type 
quirements are acheived through co- of wire needed. Over 30 years' exper-
operative R&D with customers. Card ience in supplying high precision potent-
profiles are ground with exact duplica- iometer windings to the field. Call on 
tion from master templates on our own our engineering staff for their help in 
engineered and built machines to toler- solving your winding or potentiometer 
ances to meet all specifications. We can problems. 

WRITE FOR OUR COMPLETE CATALOG 

SAMARIUS INC. 
300 SEYMOUR AVE. . DERBY, CONN. 

TWX Number is 710 - 451 - 2495 203 - 735 - 7405 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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WATERS POTENTIOMETERS 
WATERS MANUFACTURING INC. • WAYlAND, MASSACHUSETTS 01778 

WATERS' SINGLE TURN POTENTIOMETERS 
WATERS single turn potentiometers are designed to meet exact mi litary and industrial 
requirements, to provide the assured service demanded by any given application. Military 
standards and specifications including MIL-R-39002, MIL-R-12934, MIL-R-19, MIL-R-39023 
are used as guides and/or determining factors. Reliability, accuracy, setability and sta
bility - all important characteristics when an important function is to be performed. 

SIZE IN INCHES 
Standard Standard 

Waters Shaft Resistance Resistance LINEARITY TOLERANCE 
Type Dia. Length Dia. Range Tolerance Standard Minimum 

JP/2A 1/2 1/2 I/e t; 100 to 10K ±5% ±3% ±1% 

JP/2CA 1/2 1/2 1/. SO to 10K ±10% ±5% ±1% 

JPD2A 1/2 lYa2 Dial J 10 to 20K ±5% ±5% ±5% 
Pot 

APDI/2A 1/2 1/2 Dial 10 to 20K ±5% ±3% ±3% 
Pot 

API/2; APRI/2; 1/2 
APSI/2* A 

1/2A%'4 1/. • 10 to lOOK ±5% ±3% ±1% 

APWI/2A 1/2 3U4-Case I/e ~ 10 to lOOK ±5% ±3% ±1% 
APHI/2A 3U4-Case** 

Q 

Z PT3f4CA 2%2 171'6 1/. $-- 50 to 10K ±10% ±5% ±3% 
::l 
0 

.,~ 3: RT7/a*** ... ~. 5U4 1/. 10 to 250K ±5% ±3% ±O.S% 

UI r--- --

a= APIJ1.A Yl6 1%. 1/. .- 2S to 300K ±5% ±2% ±0.2S% - APll/eA 1/. l)i. 1/, 
3: 

PTl12WA 11(. 1112 1/, ~ SO to 2S0K ±lO% ±10% ±l% 

WPlh; WPSI(2 *; 1(2 Variable 1/. 4Iii+-- 10 to lOOK ±5% ±3% ±1% 
WPRI/2A , , 

WPW1!2J;. ***** 1(2 l'U. 1/. fil.~l:m~ SO to lOOK ±5% ±1% ±l% 

WP~.A 7/. 1~. 1/. 10 to 2S0K ±5% ±1% ±O.S% 

WPI){.A ){. 1~. 1/. • 2S to 300K ±5% ±1% ±0.2S% 
WPII/.A 1(. 13U4 1/4 

WPSCll/SA ***** 11/. 13U4 1(, et 20K ±5% Terminal 
Conformity 

±1% 

PT112Mt 11/. 11(2 1(, ~. 10 to 1 Meg. <2S0K ±1O% 
>2S1K ±20% ±10% ±O.S% 

@ RT~8-M*** 7/. 5U4 1/. .{\ SOOr! to 2S0K ±10% ±10% ±0.2S% 
251K to 1 Meg. ±20% a= 

..... e· en APl){.·Mt 1){. IJj, 1(. and lK to 1 Meg ±10% ±:10% ±0.2S% 
>. APllf.·Mt 11/. 1'%. 1(, 

:!E 

~ MAPlh; MAPSlh; 112 1/2.4%'4 1(. SOOr! to 2S0K ±IO% ±10% ±O.S% 
MAPW1f2 * * * * 2S1K to 1 Meg . ±20% 

RMllt Rectilinear ... SOO to 1 Meg. <SOK ±1O% Inde· '"de-
1.260 x .340 x .266 , >SIK ±20% pendent pendent 

* Resistance Range: 1O-20K A Wirewound 
element and ** Hermetically Sealed t MYSTR® (MystR is Waters conductive plastic resistance film 

*** Type RST~.: Available 1/4" Dia. Shaft, 3/. Threaded Bushing is a registered trademark). 
**** Sine-Cosine Function 

***** Water and Humidity Proof 

2502 See YELLOW SECTION for Local Offices, PhDnes eem! 1969 



i4g.i'VIWd SECTION 4750 

WATERS POTENTIOMETERS 
WATERS MANUFACTURING INC. • WAYLAND, MASsAcHUSETTS 01778 

Among recent important developments in waters' research and de
velopment program is the achievement of a LOW NOISE character
istic on Types JP/2, PT 3/4C, APR 1/2 and APD 1/2. These 
potentiometers are now available with an EQUIVALENT NOISE 

Temperature Max. Power 
Range Rati ng/Watts Ganging Application 

- 65° to + 135°C 1.5 1 RK-09 
At 85°C M I L-R-39002 

- 55° to + 105°C 2 1 Industrial 
At 40°C Trimmer 

- 55° to + 150°C 1 1 MIL-R-19A 
At 85°C 

- 55° to + 105°C 1 1 MIL-R·19A 
At 40°C 

- 65° to + 125°C 2 3 (Radial Military 
At 60°C Terminal) Industrial 

- 650 to + 125°C 2 1 MIL·E·5272 
At 60°C 

- 55° to + 105°C 1.5 2 MIL·R·19A 
At 40°C RA10 

-65° to +125OC 3 3 Military 
At 60°C Industrial 

- 65° to + 125°C 4 3 Military 
At 60°C Industrial 

- 55° to + 1250 C 2 3 Industrial 
At 40°C 

- 65° to + 125°C 2 2 Military 
At 60°C Industrial 

- 65° to + 125°C 2 - Military 
At 60°C Industrial 

- 65° to + 125°C 3 4 Military 
At 60°C Industrial 

- 65° to + 125°C 4 4 Military 
At 60°C Industrial 

- 65° to + 125°C 4 4 Military 
At 60°C Industrial 

- 55° to + 125°C 2 3 Industrial 
At 40°C 

- 65° to + 125°C 1 3 Military 
At 60°C Industrial 

- 65° to + 150°C 2 3 Military 
At 60°C Industrial 

- 65° to + 125°C 1 - Military 
At 65°C Industrial 

- 65° to + 125°C 0.25 - Military 
At 40°C Industrial 

Send for Catalog Showing Complete Specifications and 
Product Line Including Multi·Turn Dials, Shaft Locking 
Devices and Pot Hook® Mounting Devices. 

RESISTANCE of 51! as a standard specification. MystR Servo Series 
have performed well over 400,000,000 dither cycles with end-of-test 
results of Output Smoothness 0.1 % and less than 0.5% change in 
Total Resistance. This series is now available to M IL-R-39023. 

MystR® Servo Series 

STANDARD 
SPECIFICA-
TIONS WPV2-M WP7/.-M WP-ly',-M WP1V.-M 

ReSistance 101l·250K 5001l-250K 1K to 1Meg 1K to 1Meg 
Range and ±10% ±10% ±10% ±10% 
Tolerance 251K·1Meg 

±20% 

r--------
Independent ±2% ±2% ±.3% ±3% 
Linearity 

Electrical 3400 Nom. 3400 ±50 350 0 ±5% 350° ±5% 
Continuity 
Travel 

Output <0.1% < 0.1% <0.1% < 0.1% 
Smoothness 

Temperature -65° -650 -65° -65° 
Range to to to' to 

+125OC +125OC +150°C +1500 C 

Power 1 @ 6QoC 
Dissipation 

1 @ 60°C 2 @ 60°C 2 @ 60°C 

Rating 

Mechanical Continuous Continuous Continuous Continuous 
Rotation 

PROVEN CHARACTERISTICS OF MystR® 
(Available in Most Types) 

· Infinite Resolution 

• Stability: < 1 % AR 

• Long Shelf Life 

· Resistance Temperature: From - 65°C to 150°C, < 5% AR 

• Output Smoothness: < 0.1 % 

· Rotational Life: 100,000,000 cycles 

• Moisture Resistance: < 5% AR 

• Low Degradation 

· Dither-life: in excess of 400x106 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2503 



SECTION 4750 i4§.iiti,m@ 

VVESTC)~®-I:)~"V"~T~OIVl 
Pc)TE~TIc)IVIETE~S 

MODEL No. TERMINALS 

534·118HS 

535·105HS P 

543·118HS 

544·105HS P 

545·101HS W 

545·102HS X 

553·118HS 

554·105HS P 

555·101HS W 

555·102HS X 

313·160HS 

318·160HS P 

534·00HS 

535·00HS P 

543·00HS 

544·00HS P 

545·00HS W 

GENERAL 54512HS x 
PURPOSE 

553·00HS WIREWOUND 
SQUARETRIM® 554·ooHS P 

555·00HS W 

555·72HS X 

561·00HS P 

562.()()H5 562·72H5 562·ooHS W 

562·72HS X 

501-00HS 502-OOHS 502·72H5 
501·00HS P 

502·00HS W 
INDUSTRIAL 

502·72HS x COMMERCIAL 552·725 
551·005 552.()()5 

MULTI-TURN 550·00S 

WIREWOUND-
TRIMMING 

551·ooS p 

552·00S w 
552·72S X 

546·00HS 

547·ooHS p 

548·00HS W 
HI-STABILITY 

CERMET 
548·72HS x 

ELEMENT 556·00HS 

557·00HS P 

558·00HS W 

558·72HS X 

504'()()H5 505·ooH5 515.OQH5 

504·00HS P 

505·00HS X 

WIREWOUND 51O·60HS S 

SINGLE TURN 51O·00HS p 

510'()()H5 
51O·75HS S 

510·60H5 510·75H5 

IJ; 515·ooHS p 
.~~: .. 
:.z.';' .... Jij 

2504 See YELLOW SECTION for Local Offices, Phones eem /1969 



MILITARY 
DESIGNATION 

RTl2C2L 

RTl2C2P 

RT24C2L 

RT24C2P 

RT24C2W 

RT24C2X 

RT22C2L 

RT22C2P 

RT22C2W 

RT22C2X 

RTR220L 

RTR220P 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A.· 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

eem/1969 

i@"ih,fflD SECTION 4750 

a Schlumberger company 

\lVESTON® WESTON COMPONENTS DIVISION 

Archbald, Pa. 18403 

SIZE 
INCHES 

.315 x 1.25 

.315 x 1.25 

.375 x .375 

.375 x .375 

.375 x .375 

.375 x .375 

.500 x .500 

.500 x .500 

.500 x .500 

.500 x .500 

.500 x .500 

.500 x .500 

.315 x 1.25 

.315 x 1.25 

.375 x .375 

.375 x .375 

.375 x .375 

.375 x .375 

.500 x .500 

.500 x .500 

.500 x .500 

.500 x .500 

.250 x .250 

.250 x .250 

.250 x .250 

.312 x .312 

.312 x .312 

.312 x .312 

.500 x .500 

.500 x .500 

.500 x .500 

.500 x .500 

.375 x .375 

.375 x .375 

.375 x .375 

.375 x .375 

.500 x .500 

.500 x .500 

.500 x .500 

.500 x .500 

.312x .312 

.312 x .312 

.3600ia. 

.360 Oia. 

.360 Oia. 

.500 Oia. 

THICK 
INCHES 

.190 

.190 

.150 

.160 

.160 

.160 

.187 

.220 

.220 

.220 

.187 

.255 

.190 

.190 

.150 

.160 

.160 

.160 

.187 

.220 

.220 

.220 

.170 

.170 

.170 

.175 

.200 

.190 

.187 

.220 

.220 

.220 

.150 

.160 

.160 

.160 

.187 

.220 

.220 

.220 

.175 

.190 

.250 

.250 

.250 

.317 

STAND. RES. RANGE 
(OHMS) 

1O-5OK 

10-50K 

1O-50K 

1O-50K 

1O-50K 

10-50K 

1O-50K 

1O-50K 

1O-50K 

1O-50K 

200-50K 

200-50K 

10-50K 

1O-50K 

1O-50K 

1O-50K 

10-50K 

1O-5OK 

1O-50K 

10-50K 

1O-50K 

10-50K 

1O-20K 

10-20K 

10-20K 

10-20K 

1O-20K 

10-20K 

1O-50K 

1O-50K 

10-50K 

1O-50K 

200-1 Meg 

200-1 Meg 

200-1 Meg 

200-1 Meg 

200-1 Meg 

200-1 Meg 

200-1 Meg 

200-1 Meg 

1O-20K 

10-20K 

10-30K 

1O-30K 

1O-30K 

1O-50K 

RES. 
TOL. 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

5% 

5% 

5% 

5% 

5% 

5% 

PWR. RATING 
(WAITS) 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

@70'C 

@70'C 

.75@85'C 

.75@85'C 

.75@85'C 

.75@85'C 

@70'C 

@70'C 

@70'C 

@70'C 

.2 @70'C 

.2 @70'C 

.2 @70'C 

.6 @70'C 

.6 @70'C 

.6 @70'C 

@70'C 

@70'C 

@70'C 

@70'C 

.5 @85'C 

.5 @85'C 

.5 @85'C 

.5 @85'C 

.5 @85'C 

.5 @85'C 

.5 @85'C 

.5 @85'C 

.6 @70'C 

.6 @70'C 

@5O'C 

@5O'C 

. @50'C 

@55'C 

MAX. OPER. TEMP. 
FROM -55 DEG. C. 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

ISO 

150 

150 

150 

150 

ISO 

150 

150 

150 

150 

150 

150 

150 

150 

150 

175 

175 

175 

150 

See YEL~OW SECTION for Local Offices, Phones 

HUMIDITY 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·39015 

MIL·R·39015 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

M I L·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

MIL·R·27208 

A·Steady 

A·Steady 

A·Steady 

A·Steady 

MIL·R·22097 

MIL·R·22097 

MIL·R·22097 

MIL·R·22097 

MIL·R·22097 

MIL·R·22097 

MIL·R·22097 

MIL·R·22097 

MIL·R·27208 

MIL·R·27208 

H·Cyclic 

H·Cyclic 

H·Cyclic 

MIL·R·27208 

STOPS 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Positive 

MECH. ADJUST. 
(TURNS) 

24 

24 

25 

25 

25 

25 

35 

35 

35 

35 

45 

45 

24 

24 

25 

25 

25 

25 

35 

35 

35 

35 

13 

13 

13 

15 

15 

15 

35 

35 

35 

35 

25 

25 

25 

25 

35 

35 

35 

35 
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i§§"iD,MD SECTION 4800 

• Inc. 

HEAT TRANSFER AND DISSIPATION DEVICES 
From TO-18 sizes to high power heat sinks designed for use with high heat generating "pressure pack" rectifiers, there are standard 
Astrodyneheat dissipating devices and extrusions available from stock_ In addition to natural convection and forced air units, 
Astrodyne stocks a complete line of compact heat exchangers_ Catalogs and technical literature available on request for all items. 

2201 

PRESS-FIT/CIRCUIT BOARD· TYPES 

i I 2201/TR-l0l Series-for optimum natural 

, I 

convection cooling of all standard TO-size 

transistors used in printed circuit boards, 

computer cards, etc. Four sizes in TR series 

provide from 

area. 

to 4 square inches surface 

TR 101 
,. 

2700 (Convection)/2800 Conduction Series 

-provide greater surface contact plus 

secure mounting. Eight units provide ther

mal resistance ranging from 2°C/ watt 

(2801) to 28°C/watt (2701). 

2300 

2401-128 

2300 Series - free circulation, low-profile 

units for circuit-board use. Four heat sinks 

(112", 3/4 ", I", 1 '14" x 1.81"2 base) of high 

conductivity aluminum alloy, supplied with 

black anodize or gold iridite. 

FORCED CONVECTION 

Modular Design per

mits custom assembly 

of compact electronic/ 

heat sink units which 

may incorporate asso

ciated electronics and/ 

or terminals. Model 

2601 permits mounting 

more than 40 units to 

single fan. 

2501 

NATURAL CONVECTION UNITS 
with 20% Greater Cooling Surface * 

Catalog NC-2500 plus actual size 

outline dra~ing chart on request. 

2502 
2513 

*Provided by Astrodyne patented T-FI N Construction. 

2517 

HIGH POWER - CRITICAL COOLING 

Model 2450 in four standard sizes (2 x 2", 

3 x 3", 4 x 4" and 4 x 6") provides ex

ceptionally low thermal resistance for ef

fective use with "pressure-pack" rectifiers. 

4 x 4" unit dissipating 650 watts with 

1500 LFM forced air has thermal resistance 

of 0.1 05°C/ watt with 23 fins and 

0.089°C/ watt with 33 fins. 2450 

252912530 

Model 2507 handles heavy duty SCR de

vices on easily accessible, wide shelf. 

Models 2529/2530 "Little Giant" heat 

sinks (5 and 6" lengths) provide .35°C/ 

watt thermal resistance at 100 watts with 

natural convection for high power rectifier 

assemblies. 

THERMAL/ CONDUCTIVE/ BONDING COMPOUNDS 

THERMAL BOND 312 - general purpose conduc

tive adhesive available in 5 oz. kits (12/ carton -

$46.60, incl'ividual boxes - $4.65 each), 2 qt. 

cans, 2 gal. cans. 

CONDUCTIVE COMPOUND 829 - supplied in ready

to-use 1, 2, 4 and 8 ounce jars ($1.25, $2.00, $3.25 

and $5.75 each - 12 jars/ carton). Providing opti

mum, long-term thermal/ electrical contact plus pro

tection against oxidation. 

POTTING COMPOUND 

166 - for potting heat 

generating devices such 

as transformers, resistors, 

etc. Available in mix

and-use packages Oar of 

compound, vial of hard

ener). 12 boxes to case 

$42.00. Individual boxes 

$4.25 each. 

CALL COLLECT FOR COMPLETE INFORMATION AND 
QUOTATIONS ON ANY ASTRODYNE HEAT SINKS 

astradyneJ inc. 
SUBSIDIARY OF ROANWELL CORP. 

207 CAMBRIDGE ST., BURLINGTON, MASS. (617) 272-3850 

eem /1969 See YELLOW SECTION for Local OHices, Phones 2507 



SECTION 4800 Wdi#lffiD 
DELCO RADIO POWER SEMICONDUCTORS 

Type 

TRANSISTORS 
Ic VCBO VCEO 

hFE@ Ic 
Amps 

NPNSILICON TO·36, HIGH VOLTAGE 

2N2580 5 400 400 {10/40 5 
4 min 10 

2N2580Mt 5 400 400 10/40 5 

2N258I 10 400 400 {25/65 5 
10 min 10 

2N2582 5 500 500 eO/ 4O 5 
4 min 10 

2N2583 10 500 500 {25/65 5 
10 min 10 

2N3079 10 200 200 10/50 5 
2N3080 10 300 300 10/50 5 

NPN SILICON TO.3, HIGH VOLTAGE 

DTS-103 15 80 60 20/55 5 
DTS-104 15 80 60 50/120 5 
DTS-105 15 100 80 20/55 5 
DTS-106 15 110 90 20/55 5 
DTS-107 15 120 100 20/55 5 
DTS-401 3.5 40() 400 30/90 1.0 
DTS-402 3.5 400 400 30/90 1.0 
DTS-410 3.5 200 200 30/90 1.0 
DTS-411 3.5 300 300 30/90 1.0 
DTS-413 2.0 400 400 20/80 0.5 
DTS-423 3.5 400 400 30/90 1.0 
DTS-423Mt 3.5 400 400 30/90 1.0 
DTS-424 3.5 500 500 30/90 l.0 
DTS-425 3.5 500 500 30/90 l.0 
DTS-430 5 400 400 15/45 2.5 
DTS-431 5 400 400 15/35 2.5 
DTS-431Mt 5 400 400 15/35 2.5 
DTS-701 .5 800 20 min. .12 
DTS-702 3.0 1200 1000 2.5 min. 2.0 
2N3902 3.5 400 400 20/100 1.0 
JAN 2N3902 3.5 7000 400 30/90 1.0 
2N5157 3.5 7000 500 30/90 1.0 
2N5241 5 400 400 15/35 2.5 

VCE(sat) @ Ic 
Volts @Amps 

0.7 5.0 

0.7 5.0 
1.0 10.0 

0.7 5.0 

1.0 10.0 

.l4rl* 5.0 
:l4rl* 5.0 

1.8 10 
1.5 10 
1.8 10 
1.8 10 
1.8 10 
.8 1.0 
.8 l.0 

0.8 l.0 
0.8 1.0 
0.8 0.5 
0.8 1.0 
0.8 1.0 

.8 1.0 

.8 1.0 
0.9 2.5 
0.7 2.5 
0.7 2.5 

.8 1.0 

.8 1.0 

.8 1.0 
0.7 2.5 

PNP GERMANIUM TO·36 ALLOY BASE 

2N173 15 60 45 35/70 5.0 1.0 12.0 
2N174 15 80 55 25/50 5.0 0.9 12.0 
JAN 2N174A 15 80 40 40/80 1.2 0.7 12.0 
2N277 15 40 25 35/70 5.0 0.30 12.0 
2N278 15 50 30 35/70 5.0 1.0 12.0 
2N441 15 40 25 20/40 5.0 0.30 12.0 
2N442 15 50 30 20/40 5.0 0.30 12.0 
2N443 15 60 45 20/40 5.0 1.0 12.0 
2N1099 15 80 55 35/70 5.0 0.7 12.0 
2N1100 15 100 65 25/50 5.0 0.7 12.0 
2N1358 15 80 40 40/80 1.2 0.7 12.0 
2N1358A 15 100 60 25/50 5.0 0.7 12.0 
JAN 2N1358 15 80 40 25/50 5.0 0.7 12.0 
2N1412 15 100 65 25/50 5.0 0.7 12.0 
JAN 2N1412A 15 100 70 25/50 5.0 0.6 12.0 
2N1518 25 50 40 15/60 15 0.7 25 
2N1519 25 80 60 15/60 15 0.7 25 
2N1520 35 50 40 17/68 15 0.6 35 
2N1521 35 80 60 17 /68 15 0.6 35 
2N1522 50 50 40 25/100 15 0.5 50 
2N1523 50 80 60 25/100 15 0.5 50 
2N1970 15 100 50 17 /40 5.0 l.0 12.0 
2N2075 15 80 65 20/40 5.0 0.7 12.0 
2N2076 15 70 55 20/40 5.0 0.7 12.0 
2N2077 15 50 45 20/40 5.0 0;9 12.0 
2N2078 15 40 25 20/40 5.0 0.9 12.0 
2N2079 15 80 65 35/70 5.0 0.7 12.0 
2N2080 15 70 55 35/70 5.0 0.7 12.0 
2N2081 15 50 45 35/70 5.0 0.9 12.0 
2N2082 15 40 25 35/70 5.0 ().9 12.0 
JAN 2N2210 use JAN 2N1412A 
2N2490 15 70 50 20/40 5.0 0.7 12.0 
2N2491 15 60 40 35/70 5.0 0.7 12.0 
2N2492 15 80 65 25/50 5.0 0.5 12.0 
2N2493 15 100 75 25/50 5.0 0.5 12.0 

TRANSISTORS 
Type Ic VCBO VCEO 

hFE @ Ic 
Amps 

PNP GERMANIUM TO·3 ALLOY BASE 
2N176 7 30 30(1) 25/90 .500 
2N255A 5 15 150 250 .450 
2N297A 4 60 40 40/100 .500 
2N301 3 40 32 62.5 .700 
2N301A 3 60 32 62.5 .700 
2N379 7 800 40 20/90 2.0 
2N380 7 600 30 20/90 2.0 
2N392 5 60 45 60/150 3.0 
2N456A 7 40 20 30/90 5.0 
2N456B 7 40 30 30/90 5.0 
2N457A 7 60 30 30/90 5.0 
2N457B 7 60 40 30/90 5.0 
2N458A 7 80 40 30/90 5.0 
2N458B 7 80 45 30/90 5.0 
2N554 5 15 30 30 l.0 
2N669 3 300 30(1) 2500 .500 
2N1011 5 80 40 30/75 3.0 
2N1021 7 100 50 30/90 5.0 
2N1021A 7 100 50 30/90 5.0 
2N1022 7 120 50 30/90 5.0 
2N1022A 7 120 55 30/90 5.0 
2N1l59 5 80 60 30/75 3.0 
2N1160 7 80 60 20/50 5.0 
2N1168 5 50 30 600 3.0 
2N1534 5 40 20 35/70 3.0 
2N1535 5 60 30 35/70 3.0 
2N1536 5 80 40 35/75 3.0 
2N1539 5 25 20 50/100 3.0 
2N1540 5 40 30 50/100 3.0 
2N1541 5 55 40 50/100 3.0 
2N1542 5 65 50 50/lO0 3.0 
2N1543 5 80 60 50/100 3.0 
2N1544 5 25 20 75/150 3.0 
2N1545 5 40 30 75/150 3.0 
2N1546 5 55 40 72/150 3.0 
2N1547 5 65 50 75/150 3.0 
2N1553 15 40 20 30/60 10 
2N1554 15 60 30 30/60 10 
2N1555 15 80 40 30/60 10 
2N1556 15 100 50 30/60 10 
2N1557 15 40 20 50/100 10 
2N1558 15 60 30 50/100 10 
2N1559 15 80 40 50/100 10 
2N1560 15 100 50 50/100 10 
2N5156 10 100 600 25/60 5.0 
DTG-110 7 40 400 74/250 l.0 

PNP GERMANIUM TO·3 NU·BASE 
DTG-110A 25 1100 70 50/300 1.0 
DTG-110B 25 900 400 65/300 1.0 
DTG-600 25 900 500 50/1150 5.0 
DTG-601 25 900 600 50/1150 5.0 
DTG-602 25 1000 700 50/1150 5.0 
DTG-603 25 900 800 50/ 5.0 
DTG-603Mt 25 900 800 50/ 5.0 
DTG-1200 15 1200 1200 20 8.0 
DTG-1010 15 3250 1100 1000 8.0 
DTG-lllO 15 2000 800 
DTG-2000 25 600 300 25 8.0 
DTG-2100 25 800 600 25 8.0 
DTG-2200 25 1000 800 25 8.0 
DTG-2300 25 1200 1000 25 8.0 
DTG-2400 25 1400 1200 25 8.0 
DTG-2400Mt 25 1400 120 25/125 10.0 
2N5155 25 1400 1200 25/100 8.0 

PNP GERMANIUM TO-41 NU·BASE 
2N1073 
2N1073A 
2N1073B 

10 400 400 
10 800 800 
10 1200 1200 

20/60 5.0 
20/60 5.0 
20/60 5.0 

PNP GERMANIUM TO·37 NU·BASE 
2N3212 5 1000 80 
2 N3213 5 800 60 
2N3214 5 600 40 

30/90 3.0 
30/90 3.0 
30/90 3.0 

2N3215 5 400 30 25/100 3.0 

2508 See YELLOW SECTION for Local Offices. Phones 

VCE(sat)@, Ic 
Volts@ Amps 

1.0 

1.0 

1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.40 
1.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
.250 
1.2 
1.2 
1.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
l.0 
0.5 

0.5 
0.75 
0.75 
0.75 
0.75 
0.75 
0.5 
0.5 
0.5 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

0.6 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 

3.0 

2.0 

2.0 
2.0 
3.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

3.0 
3.0 
5.0 
5.0 
5.0 
5.0 
3.0 
5.0 
3.0 
3.0 
3.0 
3.0 
.300 
.300 
.300 
.300 
_300 
.300 
.300 
.300 
.300 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2.0 

5.0 
25 
25 
25 
25.0 
25.0 
12 
12 
10 
25 
25 
25 
25 
25 
25 
25 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
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SILICON POWER RECTIFIERS 

MAXIMUM P.R.V. AND FORWARD REPETITIVE PEAK 
TYPE AVERAGE MAXIMUM CONTINUOUS REVERSE VOL TAGE FORWARD 

CURRENT DC BLOCKING VOLTAGE CURRENT DROP CURRENT 

AXIAL LEAD 
DRS-102 1.5A 200V 10 MA 0.9V lOA 
DRS-104 1.5A 400V 10 MA 0.9V lOA 
DRS-106 1.5A 600V 10 MA 0.9V lOA 
DRS-108 l.5A 800 10 M .9V lOA 
DRS-110 l.5A 1000 10 M .9V lOA 
DRS-1l2 1.5A 1200 10 M .9V lOA 

PRESS FIT 
I N3491 25A 50V 10 rnA O.7V 1l0A 
I N3492 25A 100V 10 rnA O.7V 1l0A 
I N3493 25A 200V 8 rnA 0.7V 1l0A 

STUD BASE 
I N3208 15A 50V 10 rnA 1.5V 70A 
I N3209 15A 100V 10 rnA l.5V 70A 
I N3210 15A 200V 10 rnA 1.5V 70A 
DRS250 250A 800V 10 rnA .55V 4500A 
DRS251 250A 1000V 10 rnA .55V 4500A 
DRS252 250A 1200V 10 rnA .55V 4500A 
DRS253 250A 1400V 10 rnA .55V 4500A 
DRS254 250A 1600V 10 rnA .55V 4500A 

" II All rectifiers ,wadable With reverse polarity (Anode connected to base). To order, add R to type number. 

HEAT SINKS AND ACCESSORIES 
PART OUT- tTHERMAL MAX. MAX. MAX. 

NUMBER LINE DESCRI PTiON RESIS. WIDTH DEPTH LENGTH 

7270725 A Single Punch, Universal Mount 2.3° C/watl 3.125" 1.370" 4.690" 
7281352 A Double Punched, Universal Mount 2.3° C/watl 3.125" 1.370" 4.690" 
7270606 A Unpunched, Unpainted 2.3° C/watl 3.125" 1.370" 4.690" 

JII ilL 
7300811 A Double punched for 2 Press 2.3° C/Watl 3.125" 1.370" 4.690" 

Fit Rectifiers 
7281361 B Double Punched, Universal Mount 1.6° C/watl 3.125" 1.080" 6.135" 
7281364 B Unpunched, Unpainted 1.6° C/watt 3.125" 1.080" 6.135" 

BlJJll.lJ---Ul.l 7281357 C Punched for Diamond Base Only 5.0° C/watl 1.625" 1.330" 2.930" 
7281360 C Unpunched, Unpainted 5.0° C/watl 1.625" 1.330" 2.930" 

;1 .. -. --~ 

-±> 

I I 

~V 

c /I II 
011 III I I II ""WI! 

E IIIII 11111 

FJHl 

7281351 D Double Punched, Universal Mount 2.2° C/watl 3.125" .750" .750" 
7281354 D Unpunched, Unpainted 2.2° C/watl 3.125" .750" .750" 
7281355 E Double Punched, Universal Mount 2.2° C/watl 3.125" 1.330" 4.850" 
7281353 E Unpunched, Unpainted 2.20 C/watl 3.125" 1.330" 4.850" 
7276040 E Punched for Round Base Only 3.5° C/watt 1.531" 1.330" 4.850" 
7277151 E Punched for Diamond Base Only 3.5° C/watl 1.531" 1.330" 4.850" 
7278482 E Unpunched, Unpainted 3.5° C/watl 1.531" 1.330" 4.850" 
7281366 F Double Punched, Universal Mount 1.30 C/watl 3.125" 2.475" 4.850" 
7281369 F Unpunched, Unpainted 1.30 C/watl 3.125" 2.475" 4.850" 
7269634 F I nsulating Spacer 
7274633 F TO 36 (Round Base) Mtg. Kit Furnished with All Transistors and 
7274775 F TO 3 (Diamond Base) Mtg. Kit Rectifiers Purchased in Sample Quantities 
7276383 F TO 4 (Min. Dia. Base) Mtg. Kit 
7276396 F DO 5 (6 Rectifier) Mtg. Kit 
7305209 TO-41 (Diamond base) Mtg. Kit. 
7305210 TO-3 (Silicon) Mtg. Kit. 

tTypical value with length of fin positioned vertically. 

SEMICONDUCTOR DISTRIBUTORS: EAST -BALTIMORE,MD.21201,Radio Electric Service CO.,5 North Howard Street,(301)-539-3835 BINGHAMTON,N.Y.l3902, 
Federal Electronics, Inc., P. O. Box 1208, (607)-748-8211 CLIFTON, N.J. 07015, Eastern Radio Corporation, 312 Clifton Avenue, (201)-471-6600 NEWTON, MASS. 02195, The 
Greene Shaw Co., Inc., 341-347 Watertown St., (617)-969-8900 NEW YORK, NEW YORK 10036, Harvey Radio Co., Inc., 2 West 45th St., (212)-582-2590 PH ILADELPH lA, PEN N. 
19114, Almo Electronics, Division of Sterling Electronics, Roosevelt Blvd. at Blue Grass Rd., Northeast Industrial Park, (215)-676-6000 PITTSBURGH, PENN. 15328, RPC Elec
tronics, 620 Alpha Drive, RIDC Park, (412)-782·3770 WOODBURY, L.i., N.Y.1l797, Harvey Radio Company, Inc., 60 Crossways Park West, (516)-921-8700 SOUTH-BIRMING
HAM, ALA. 35233, Forbes Distributing Company, Inc., 1416 Fourth Ave., South, (205)-251-4104 MIAMI, FLORIDA 33142, Mountain Electronics, Division of Mountain National 
Co., 3730 Northwest 36th St.. (305)-634-4556 RICHMOND, VA. 23220, Meridian Electronics, Inc., 1001 West Broad Street, (703)-353-6648 WEST PALM BEACH, FLA. 33402, 
Mountain Electronics, Division of Mountain National Co., 1000 N. Dixie Highway, (305)-833-5701 MIDWEST-CINCINNATI, OHIO 45237, United Radio, Inc., 7713 Reinhold 
Drive, (513)-761-4030 CLEVELAND, OHIO 44125, The W. M. Pattison Supply Co., Industrial Electronics Division, 4550 Willow Parkway, (216)-411-3000 INDIANAPOLIS, IND. 
46225, Graham Electronics Supply, Inc., 122 South Senate Avenue, (317)-634-8486 KALAMAZOO, MICH. 49005, Electronic Supply Corp., P.O. Box 831, (616)-381-4626 KANSAS 
CITY, MO. 64111, Walters Radio Supply, Inc., 3635 Main Street, (816)-531-7015 MINNEAPOLIS, MINNESOTA 55401, Stark Electronics Supply Co., 112 3rd Ave., North, (612)-
332-1325 SKOKIE, ILL. 60076, Merquip Electronics, Inc., 7701 N. Austin Ave., (312)-282-5400 ST. LOUIS, MO. 63144, Electronic Components for Industry Co., 2605 South 
Hanley Road, (314)-647-5505 WEST-ALBUQUERQUE, N.M. 87108, Hyer Electronics Company, 130 Alvarado Drive, N.E., (505)-265-5767; 87106 Sterling Electronics Inc., Ill? 
Lomas Blvd., N.E., (505)-247-2486 COLORADO SPRINGS, COLO. 80902, L. B. Walker Radio Co., 9 E. Vermijo St., (303)-636-1661 DALLAS, TEXAS 75201, Adleta Electronics, 
Company, 1907 McKinney Ave., (214)-742-8257 DENVER, COLO. 80219, L. B. Walker Radio Company, 300 Bryant Street, (303)-935-2406 ENGLEWOOD, COLORADO 80110, 
Hyer Electronics Company, 8101 E. Prentice Ave., (303)-771-5285 FORT WORTH, TEXAS 76102, Adleta Electronics Co., S. Expressway at E. Vickery, (817)-336-7446 HOUSTON, 
TEXAS 77001, Harrison Equipment Co., Inc., 1422 San Jacinto Street, (713)-224-9131 LOS ANGELES, CAL. 90015, Radio Products Sales, Inc., 1501 South Hill Street, (213)-
748-1271 LOS ANGELES, CAL. 90022, Kierulff Electronics, Inc., 2585 Commerce Way, (213)-685-5511 OKLAHOMA CITY, OKLAHOMA 73102, Radio, Inc., 903 North Hudson, 
(405)-235-1551 PALO ALTO, CAL. 94303, Kierulff Electronics, Inc., 3969 East Bayshore Road, (415)-968-6292 PHOENIX, ARIZ. 85005, Sterling Electronics, Inc., 1930 North 
22nd Ave., (602)-258-4531 SALT LAKE CITY, UTAH 84115, Hyer Electronics Company, 1425 South 2nd West, (801)-487-3681 SAN DIEGO, CAL. 92101, Milo of California, Inc., 
2060 India Street, Box 2710, (714)-232-8951 SEATTLE, WASH. 98108, Kierulff Electronics, Inc., 5940 6th Ave., South, (206)-763-1550 TACOMA, WASH. 98402, C & G Electronics 
Company, 2502 Jefferson Ave., (206)-272-3181 TULSA, OKLAHOMA 74119, Radio, Inc., 1000 South Main Street, (918)-587-9124 CANADA-SCARBOROUGH, ONTARIO, Lake 
Engineering Co., Ltd., 123 Manville Rd., (416)-751-5980 

Union, New Jersey· 07083 
Box 1018 Chestnut Station 
(201) 687-3770 

Syracuse, New York 13203 
1054 James Street 
(315) 472-2668 

FIELD SALES OFFICES 

Detroit, Michigan 48202 
57 Harper Avenue 
(313) 873-6560 

Chicago, Illinois· 60656 
5151 N. Harlem Avenue 
(312) 775-5411 

Santa Monica, Calif.· 90401 
726 Santa Monica Blvd. 
(213) 870-8807 

Kokomo, Ind. 46901 
700 E. Firmin 
(317) 459-2175 Home Office 

DELCO RADIO ~ 
OIVISION OF GENERAL MOTORS· KOKOMO, INDIANA M,"' 0, mmENeE 

*Office includes field lab and resident engineer for application assistance. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2509 
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• SEMICONDUCTOR PRODUCTS 
A Directory outlining, by device and type number, the broad range of 

semiconductor products available from General Electric for both signal 

and power applications is presented on this and the following three 

pages. Included among others are audio amplifier Ie's, economy 

transistors and triggers, and seRfs for power control. 

General Electric provides technical back-up service to you through your 

GE Electronic Components Sales Operation (see inside front cover for 

nearby Office). Your GE representative will be glad to help you find the 

best circuit solution to your design problems. Call him at any time for 

product information or application assistance. In addition, your General 

Electric Distributor can provide you with personal service, factory prices, 

and fast delivery from inventory. 

PRODUCT CHARACTERISTICS 
Individual specification sheets may be ordered by JEDEC type or GE 
house number. Or Line Folders may be ordered by Line Folder numbers 
as identified below: 
Number Subject Number Subject 

Tunnel Diodes 7 Rectifier Diode and SCR Stacks 
Epoxy Transistors 8 Military Types and High Reliability Devices 

3 Triode Thyristors Signal Diodes 
4 Switch and Trigger Devices 10 Germanium Diodes 
5 Integrated Circuits 11 Solid-state Subassemblies 
6 Rectifier Diodes 12 Selenium Components 

Also available is a listing of all published specifications on GE 
semiconductors. Order Publication 450.52. 

Order any of the above from General Electric Company, Distribution 
services - Building 6, Schenectady, N. Y. 12305. 

SIGNAL SEMICONDUCTORS 
SILICON TRANSISTORS GROWN DIFFUSED - NPN .PASSIVATED SPECIAL SILICON PRODUCTS 

2N332 2N337 2N542A D4C28 

SIGNAL - NPN PLANAR 2N332A 2N337A 2N543 D4C29 REFERENCE AMPLIFIERS 
Small Signal Amplifiers - Audio to 30MHz 2N333 2N338 2N543A D4C30 RAI RAIC RA2B RA3B 
2N2711 2N2926 2N339"( 2N3721 2N333A 2N338A 2N1248 D4C31 RAIA RA2 RA3 
2N2712 2N3391 2N3395 2N3900 2N334 2N478 2N1276 D4D20 RAIB RA2A RA3A 
2N2923 2N3391A 2N3396 2N3900A 2N334A 2N479 2N1277 D4D21 PLANAR SILICON CONTROLLED SWITCHES (SCS) 
2N2924 2N3392 2N3397 2N5172 2N335 2N479A 2N1278 D4D22 
2N2925 2N3393 2N3398 3N81 3N83 3N85 

2N335A 2N48U 2N1279 D4D24 3N82 3N84 3N86 
High-frequency Amplifiers and Oscillators - 2N335B 2N480A 2N1417 D4D25 

262.S kHz to 100 MHz Epitaxial 2N336 2N541 2N1418 D4D26 SILICON UNILATERAL SWITCH (SUS) 

2N5232 2N336A 2N542 2N2349 2N4983 2N4985 2N4987 2N4989 
2N3843 2N3845A 2N3856 2N4984 2N4986 2N4988 2N4990 
2N3843A 2N3854 2N3856A 2N5232A 
2N3844 2N3854A 2N3858 2N5249 POWER - NPN PASSIVATED MESA SILICON BILATERAL SWITCH (SBS) 
2N3844A 2N3855 2N3859 2N5249A 2N497 2N657A 2N2201 2N2727 2N4991 2N4992 2N4993 D13Q500 
2N3845 2N3855A 2N3860 2N497A 2N2017 2N2202 2N2995 UNIJUNCTION TRANSISTORS 
High-frequency Amplifiers and Oscillators - 2N498 2N2106 2N2203 D7A30 2N489 2N493A 2N2418A 2N2647 
100 mHz to 9S0 MHz Epitaxial 2N498A 2N2107 2N2204 D7A31 2N489A 2N493B 2N2418B 2N2840 
2N3662 2N3663 D16G6 2N656 2N2108 2N2239 D7A32 2N489B 2N494 2N2419 5G514 

2N656A 2N2196 2N2611 2N490 2N494A 2N2419A 5G515 
Large Signal Amplifiers and Medium-speed 2N657 2N2197 2N2726 2N490A 2N494B 2N2419B 5G516 
Switches - Epitaxial jN490B 2N494C 2N2420 D5E37 
2N2713 2N3414 2N3975 2N4951 Triple-diffused N.PN Passivated 2N490C 2N1671 2N2420A D5E43 
2N2714 2N3415 2N3976 2N4952 2N1616 2N1618 2NI724A D6C 

2N491 2N1671A 2N2420B D5E44 

2N3402 2N3416 2N4256 2N4953 2N491A 2N1671 B 2N2421 D5E45 
2N3403 2N3417 2N4424 2N4954 2N1617 2NI724 2NI725 2N491 B 261671C 2N2421A D5Kl 
2N3404 2N3973 2N4425 2N492 2N2160 2N2421 B D5K2 

2N3405 2N3974 2N4426 MICROTAB - 0.10S" Max. Body Height 2N492A 2N2417 2N2422 D13T1 
D26Bl D26C3 D26E4 D26Gl 2N492B 2N2417A 2N2422A D13T2 

High-voltage Applications - to 100 MHz D26B2 D26El D26E5 D30Al 2N492C 2N2417B 2N2422B 
2N3858A 2N3877 2N5174 2N5176 D26Cl D26E2 D26E6 D30A2 2N493 2N2418 2N2646 
2N3859A 2N3877A 2N5175 D26C2 D26E3 D26E7 D30A3 DIAC - BI-DIRECTIONAL TRIGGER DIODE 
High-speed Switches - Low Storage Times - S12 

Epitaxial, Gold Doped 

2N3605 2N3607 2N5028 2N5030 GERMANIUM TRANSISTORS I I DUAL (AND MULTICHIP) DEVICES I 2N3606 2N5027 2N5029 

Monolithic Darlington Amplifiers 
NPN RATE GROWN 

DIFFERENTIAL AMPLIFIERS 

D16Pl 2N5305 2N5307 2N5308 2Nl087 
NPN 6-terminal Pkgs. with 2 Isolated .Pellets 

D16P2 2N5306 
2N78 2N169 2N293 

2N2060 2N2643 2N2919 2N3522 
2N78A 2N169A 2Nl086 2N1694 2N2223 2N2644 2N2920 2N3523 

General-Purpose PNP Amplifiers 2N167A 2N292 2Nl086A 2N2223A 2N2652 2N3513 2N3524 
2N5354 D29A7 D29A9 D29All 2N2453 2N2652A 2N3514 D12A8 
2N5355 D29A8 D29Al0 D29A 12 PNP ALLOY 2N2453A 2N2910 2N3515 D12Al04 
2N5356 2N43A 2N321 2N"'61 2N1175A 2N2480 2N2913 2N3516 D12Al08 

Dual Diodes 2N44A 2N322 2N508 2N1303 2N2480A 2N2914 2N3517 D12E026 

2N123 2N323 2N508A 2N1305 2N2639 2N2915 2N3518 D12El09 
lN4951 16Hl 16U3 16U4 2N2640 2N2916 2N3519 D12E126 
1 N4952 2N186A 2N324 2N524 2N1307 

2N2641 2N2917 2N3520 
2N187A 2N394 2N525 2N1413 2N2642 2N2918 2N3521 

Power Transistors 2N188A 2N395 2N526 2N1414 
D27Cl D28A5 D28C3 D28D 2N189 2N396 2N527 2N1415 CHOPPERS 
D27C2 D28A6 D28C4 D28Dl0 2N190 2N396A 2Nl057 2N1614 NPN S-terminal Pkgs. with 2 Matched Pellels 
D27C3 D28A9 028C5 2N4054 

2N191 2N397 2Nl097 2N1924 2N2356 2N2356A 2N3082 2N3083 
D27C4 D28Al0 D28Dl 2N4055 
D27Dl D28A12 D28D2 ·2N4056 2N192 2N404 2N1098 2N1925 DARLINGTONS 

D27D2 D28A13 D28D3 2N4057 2N241A 2N404A 2N1144 2NI926 NPN 4·terminal Pkgs. with 2 Pellets Connected 

D27D3 D28Cl D28D4 2N319 2N413 2N1145 in Darlington Configuration 

D27D4 D28C2 D28D5 2N320 2N414 2N1175 2N997 2N998 2N999 2N2785 

2510 See YELLOW SECTION for Local Offices, Phones eem/1969 



~ SEMICONDUCTOR PRODUCTS 
SIGNAL SEMICONDUCTORS 

MICROELECTRONICS 

HYBRID CIRCUITS 
012X009 
012X010 
012XOIl 
012X012 
012X014 
D12X015 

012X018 
012X020 
012X030 
012X037 
012XlOi 
D12X119 

INTEGRATED CIRCUITS 
PA108 
PA113 
PAll 6 
PA126 
PA189 
PA222 

PA223 
PA230 
PA234 
PA237 
PA238 
PA246 

012X120 
012X205 
012X207 
012X218 
012X235 
012X239 

PA335 
PA350 
PA351 
PA424 
PA908 
P0436 

SILICON DIODES 

SIGNAL DIODES 
Planar Expitaxial 

lN914 lN4150 
lN914A lN4151 
lN914B lN4152 
lN916 lN4153 
lN916A lN4154 
lN916B lN4305 
lN41.o18 lN4.o144 
lN4149 lN4446 

1 N4447 
1 N4448 
lN4449 
IN.oI450 
lN4451 
1 N4453 
lN4454 
1 N4606 

Multipellet Diodes and Stabistors 

012X248 
012X255 
012X257 
012X258 
012X264 
012X292 

P0455 
P0460 
P0474 

lN4607 
lN4608 
1 N4727 
1 N4828 
lN4863 
lN4864 

1 N4156 1 N4829 1 N5179 MOP300 
1 N4157 1 N4830 MOP200 MOP400 

Matched Pairs and Quads 

1 N4306 (MP-l) 1 N4307 (MQ-]) MP-2 MQ-2 

GERMANIUM DIODES 

GOLD-BONDED AND POINT-CONTACT TYPES 
1 N34 1 N38B 
lN34A lN48 
lN34AS lN50 
lN35 lN51 
1 N38 lN52 
lN38A lN52A 

lN54 
lN54A 
1N56 
lN56A 
lN58 
1N58A 

lN60 
lN60A 
lN60C 
lN600 
lN61 
lN62 

SILICON POWER TRANSISTORS 

NPN PASSIVATED MESA 

2N497 2N657A 
2N497A 2N2017 
2N498 2N2106 
2N.oI98A 2N2107 
2N656 2N2108 
2N656A 
2N657 

2N2196 
2N2197 

2N2201 
2N2202 
2N2203 
2N2204 
2N2239 
2N2611 
2N2726 

2N2727 
2N2995 
07A30 
07A31 
07A32 

RECTIFIER DIODES 

GERMANIUM LOW-CURRENT 
Up to 1200 mA, Up to 400 PRY 

lN91 lN151 lN158 JAN lN93A 
lN92 lN152 lN315 
lN93 lN153 lN368 

lN63 
lN64 
lN65 
lN66 
lN66A 
lN67 
lN67A 
lN68 
lN68A 
lN69 
lN69A 
lN70 
lN70A 
lN75 
lN81 
lN81A 
lNB2A 
lN86 
lN87A 
lN88 
lN89 
1N90 
lN95 
lN96 
lN96A 
lN97 
lN97A 
lN98 
lN98A 
lN99 
lN99A 
lNlOO 
lNl00A 
lNl02 
lNl07 
lNl08 
lNlll 
lN112 
lN1l3 

lN1l4 
lN115 
1 N1l6 
1 N1l7 
lN1l7A 
lN1l8 
1 N1l8A 
lN119 
lN120 
lN126 
lN126A 
lN127 
lN127A 
lN128 
lN128A 
lN139 
lN140 
lN141 
lN142 
lN143 
lN144 
lN145 
lN191 
lNI92 
lN198 
lN198A 
lN198B 
lN265 
lN266 
lN267 
lN268 
lN270 
lN273 
lN276 
lN277 
lN278 
lN279 
lN2Bl 
lN283 

lN287 
lN288 
lN289 
lN290 
lN291 
lN292 
lN294 
lN294A 
lN295 
lN295A 
lN297 
lN297A 
lN29B 
lN29BA 
lN30B 
lN309 
lN310 
lN312 
lN313 
lN355 
lN447 
lN44B 
lN449 
lN450 
lN452 
lN453 
lN454 
lN455 
lN476 
lN47B 
lN4BO 
lN490 
lN497 
lN49B 
lN499 
lN500 
lN501 
lN502 
lN541 

lN542 
lN616 
lN617 
lN61B 
lN631 
lN632 
lN633 
lN634 
lN636 
lN700 
lN771 
lN771A 
lN771B 
lN772 
lN772A 
lN773 
lN773A 
lN774 
lN774A 
lN775 
lN776 
lN777 
lN781 
lN7B1A 
lNB05 
lN909 
lN910 
lN911 
lN949 
lN996 
lN3121 
lN3125 
1 N3225 
1 N3465 
1 N3466 
1 N3573 
1 N3769 

TUNNEL DIODES 

GENERAL ,PURPOSE 

1 N3712 
lN3713 
lN3714 

1 N3715 
lN3716 
lN3717 

lN3718 
lN3719 
lN3720 

lN3721 
TD-9 

POWER SEMICONDUCTORS 
SILICON SUBMINIATURE GLASS 
Lead·mounted - Up to 600 mA, Up to 600 ,PRY 

1 N645 1 N676 1 N6B3 1 N3544 
1 N645A 1 N677 1 N6B4 1 N3545 
1 N646 1 N678 1 N685 1 N3546 
1 N647 1 N679 1 N6B6 1 N3547 
1 N648 1 N6Bl 1 N687 1 N3548 
1 N649 1 N6B2 1 N689 1 N3549 

SILICON LOW-CURRENT 
Flangeless - Up to 1.0 A, Up to 800 PRY 

IN2610 lN2614 lN3191 lN3642 
1 N26ll 1 N2615 1 N3639 
lN2612 lN31'B9 lN3640 
lN2613 lN3190 lN3641 

Lead-mounted - Up to I.SA, Up to 1000 PRY 

1 N440 1 N442B 1 N445 1 N539 
1 N440B 1 N443 1 N445B 1 N540 
1 N441 1 N443B 1 N536 1 N547 
1 N441 B 1 N444 1 N537 1 N560 
1 N442 1 N444B 1 N538 1 N599 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. 

eern /1969 See YELLOW SECTION for Local ,Offices, Phones 
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LOW-COST 
TD-710 
TD-712 
TD-713 

TD-714 
TD-715 
TD-716 

TD-717 
TD-71B 
TD-719 

ULTRA-HIGH-SPEED SWITCHING 
TD-251 TD-253 TD-254A TD-25M 
TD-251 A TD-253A TD-255 
TD-252 TD-253B TD-255A 
TD-252A TD-254 TD-256 

MICROWAVE 
TD-401 
TD-402 
TD-403 
TD-404 
TD-405 
TD-406 
TD-407 
TD-408 
TD-409 

TD-411 
TD-412 
TD-413 
TD-414 
TD-415 
TD-416 
TD-417 
TD-41B 
TD-419 

BACK DIODES 
IN4090 
BO-l 
BO-2 
BO-3 

BO-4 
BO-5 
BO-6 
BO-7 

TD-421 
TD-422 
TO-423 
TD-424 
TD-425 
TD-426 
TD-427 
TD-428 
TD-429 

BO-402 
BO-403 
BO-404 
BO-405 

TD-431 
TD-432 
TD-433 
TD-434 
TD-435 
TD-436 
TD-437 
TD-438 
TD-439 

BO-406 
BO-407 

OPTO·ELECTRONIC DEVICES 

LIGHT DETECTORS 
Light-Activated SCS 
LlV 

Photo Transistor 
Ll4A502 

Photo Darlington Amplifler 
Ll4B 

Microphoto Diodes - NPN 
31 F2 32F2 33F2 
30F2 

Light-Activated SCR's 
LBA L9A 
L8F L9F 
L8U L9U 

lN599A 
lN600 
lN600A 
lN601 
lN601A 
lN602 
lN602A 
lN603 
lN603A 

lN604 
1 ,,604A 
lN605 
lN605A 
lN606 
lN606A 
lNl095 
lNl096 
lNllOO 

LBllA 
L8ll F 
LBI1U 

lNll0l 
1 Nll02 
lNll03 
lN1487 
lN1488 
lN1489 
lN1490 
lN1491 
lN1492 

34F2 

L911A 
L9ll F 
L911 U 

lN1692 
lN1693 
lN1694 
lN1695 
lN1696 
lN1697 

Glass-encapsulated; Passivated - Up to 1.0 A, 
Up to 800 ,PRY, Transient-protected 
lN5059 lN5061 A14A A14P 
lN5060 lN5062 A14F 

Stud-mounted - Up to 3.3A, Up to 1000 PRY 
lN253 lN1116 lN1l24 lN1l27 
1 N254 1 N 111 7 1 N 11 24A 1 N 1128 
1 N255 1 N1118 1 N1l25 1 N1128A 
1 N256 lN1119 lN1126 
lNlllj lN1120 lN1l26A 

Rectifler Diodes continued on next page. 

SEMICONDUCTOR PRODUCTS DEPT. 

GENERAL ELECTRIC 
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• SEMICONDUCTOR PRODUCTS 

RECTIFIER DIODES (Cont'd) 

S 
U 

ILiCON MEDIUM-CURRENT 
p to 20A, Up to 1000 PRY 

N1199A INI346A IN3213 
NI200A INI347A IN3214 
NI20lA I NI348A IN3569 
NI202A INI612 IN3570 
NI203A INI613 IN3571 
NI204A INI614 IN3572 
NI205A INI615 IN3573 
NI206A INI616 I N3574 
NI341A IN3208 IN3670A 
NI342A I N3209 IN3671A 
NI343A IN3210 IN3672A 
NI344A I N3211 IN3673A 
NI345A IN3212 A40A 

A40B 
A40C 
A400 
A40E 
A40F 
A40M 
A44A 
A44B 
A44C 
A440 
A44E 
A44F 
A44M 

ast Recovery, Stud-mounted - Up to 30A, F 
U 

1 
1 
I 
I 
I 

p to 400 PRY, 100 Nanoseconds 

1 
1 
I 

N3879 
N3880 
N3881 
N3882 
N3883 
N3889 
N3890 
N3891 

I N3892 
IN3893 
IN3899 
I N3900 
IN3901 
IN~'i02 

IN3903 
I N3909 

IN3910 
IN3911 
IN3912 
IN3913 
A28A 
A28B 
A28C 
A280 

U P to 35A, Up to 1000 PRY 

N248C I N1187 I N1198A 
IN249C IN1188 IN2154 
N250C I N1189 IN2155 

IN1183 IN1190 IN2156 
I N1184 IN1195A IN2157 
I N1185 I N1196A IN2158 
I N1186 I N1197A IN2159 

ILiCON HIGH-CURRENT 

A28F 
AI29M 
AI29N 
AI29P 
AI29PB 
AI39M 
AI39N 
AI39P 

IN2160 
I N3765 
I N3766 
IN3767 
IN3768 

I 

S 
U P to 160A, Up to 1200 PRY (1500 Trans. PRY) 

N3260 IN3269 I N3293 (A70M) 
N3261 I N3270 I N3294 (A70N) 
N3262 IN3271 I N3295 (A70P) 
N3263, IN3272 I N3296 (A70PB) 
N3264 I N3273 A705 
N3265 I N3289 A70B) A70T 
N3266 I N3290 (A70C) A70PA 
N3267 I N3291 (A700) 
N3268 I N3292 (A70E) 

Up to SOOA, Up to 1800 PRY (2000 Trans. PRY) 

N3735 (A90A) 
N3736 (A90B) 
N3737 (A90C) 
N3738 (A900) 
N3739 (A90E) 
N3740 (A90M) 
N3741 (A90N) 
N3742 (A90P) 
N4044 
N4045 
N4046 
N40.ol7 
N4048 
N4049 

1N4050 
IN4051 
1N4052 
1 N4053 
IN4054 
IN4055 
IN4056 

905 A 
A 
A 
A 
A 

90T 
90PA 
9QPB 
291PC 

A291 PO 
A291PE 
A291 PM 

2512 

A291PN 
A291P5 
A292PC 
A292PO 
A292PE 
A292PM 
A292PN 
A292P5 
A295B 
A295C 
A2950 
A295E 
A295M 
A295N 
A295P 
A295S 
A295T 
A295PA 
A295PB 
A295PC 
A295PO 
A295PE 
A295PM 
A295PN 
A295PS 
A296B 
A296C 
A2960 
A296E 

A296M A5400 
A296N A540E 
A296P A540L 
A2965 A540M 
A296T A540N 
A296PA A540P 
A296PB A5405 
A296PC A540T 
A296PO A540PA 
A296PE A540PB 
A296PM A540PC 
A296PN A540PO 
A296P5 A540PE 
A29620 A540PM 
A390A A540PN 
A390B A540PS 
A390C A540PT 
A3'i00 A570A 
A390E A570C 
A390M A5700 
A390N A570E 
A390P A570M 
A390S A570N 
A390T A570P 
A390PA A570S 
A390PB A570T 
A540A 
A540B 
A540C 

POWER SEMICONDUCTORS 
I TRIODE THYRISTERS (SCR's) I 
SILICON LOW-CURRENT 
0.5 to 4.0A (RMS), Up to 400 PRY 

2N877 2NI597 2N2323A 2N2344 
2N878 2NI598 2N2324 2N2345 
2N879 2NI599 2N2324A 2N2346 
2N880 2NI929 2N2325 2N2347 
2N881 2NI930 2N2325A 2N2348 
2N884 2NI931 2N2326 C6A 
2N885 2NI932 2N2326A C6B 
2N886 2NI933 2N2327 C6F 
2N887 2NI934 2N2327A C6G 
2N888 2NI935 2N2328 C6U 
2N889 2N2322 2N2328A 
2NI595 2N2322A 2N2329 
2NI596 2N2323 2N2329A 

Flat Pack - 4.2A (RMS), Up to 300 PRY 

CI06AI thru CI06A41 CI06FI thru CI 06F41 
CI06BI thru CI06B41 CI06Qlthru CI06Q41 
CI06CI thru CI06C41 CI06YI thru C106Y41 

SILICON MEDIUM-CURRENT 
7.4 thru 35A (RMS), Up to 1200 PRY 

2N681 2N3650 C20C C35G 
2N682 2N3651 C200 C35H 
2N683 2N3652 C20F C35M 
2N684 2N3653 C20U C35N 
2N685 2N3654 C22A C355 
2N686 2N3655 C22B C35U 
2N687 2N3656 C22C C37A 
2N688 2N3657 C220 C37B 
2N689 2N3658 C22F C37C 
2N690 2N3753 C22U C370 
2N691 2N3754 530A C37E 
2N692 2N3755 C30B C37F 
2NI770 2N3756 C30C C37M 
2NI770A 2N3757 C300 C37N 
2NI771 2N3758 C30F C375 
2NI771A 2N3759 C30U C37U 
2NI772 2N3760 C31A C38A 
2NI772A 2N3761 C31B C38B 
2N I 773 2N5204 C31C C38C 
2NI773A 2N5205 C310 C380 
2NI774 2N5206 C31 F C38E 
2NI774A 2N5207 C31U C38F 
2NI775 CI2A C32A C38G 
2NI775A CI2B C32B C38H 
2NI776 CI2C C32C C38U 
2NI776A CI2F C320 C40A 
2N1777 CI2G C32F C40B 
2NI777A CI2H C32U C40C 
2NI778 CI2U C33A C400 
2NI842 CI5A C33B C40F 
2NI843 CI5B C33C C40G 
2NI844 CI5C C330 C40N 
2NI845 CI50 C33F C40U 
2N1846 C15E C33U C122B 
2N1847 C15F C35A C1220 
2N1848 C15G C35B' C122F 
2N1849 C15H C35C C137E 
2N1850 C15M C350 C137M 
2N2619 C20A C35E C137N 
2N3649 C20B C35F C137PB 

SILICON HIGH-CURRENT 
55 th,ru ll00A (RMS), Up to 1800 PRY 

2N1792 2N1913 2N2030 C455 
2N1793 2N1914 C45A C45T 
2N1794 2NI915 C45B C45U 
2N1795 2N1916 C45C C46A 
2N1796 2N2023 C450 C46B 
2N1797 2N2024 C45E C46C 
2N1798 2N2025 C45F C460 
2N1909 2N2026 C45G C46E 
2N1910 2N2027 C45H C46F 
2N1911 2N2028 C45M C46G 
2N1912 2N2029 C45N C46H 

See YELLOW SECTION for Local Offices, Phones 

C46M CI45P CI820 C380N 
C46N CI45PA CI80E C380P 
C465 CI45PB CI80M C3805 
C46T CI50E CI80N C380T 
C46U CI50M CI80P C380PA 
C50A CI50N CI805 C380PB 
C50B CI50P CI80T C380PC 
C50C ClS05 CI80PA C385A 
C500 CI50T CI80PB C385B 
CSOE CI50PA CI80PC C385C 
C50F CI50PB CI85A C3850 
C50G CI50PC CI85B C385t 
C50H CI51 E CI85C C385M 
C50M CI51M CI850 CSOIN 
C50N CI51N CI85E C50lP 
C505 CI51P CI85M C5015 
CSOT CI515 C280N C50lT 
C50U CI5lT C280P C50lPA 
C52A CI51PA C2805 C50lPB 
C52B CI52E C280T C50lPC 
C52C CI52M C280PA C50lPO 
C520 CI52N C280PB C50lPE 
C52E CI52P C280PC C50lPM 
C52F CI525 C280PE C501 P5 
C52G CI52T C280PM C506A 
C52H CI52PA C280P5 C506B 
C52M CI52PB C290A C506C 
C52N CI52PC C290B C5060 
C525 CI53E C290C C506E 
C52T CI53M C2900 C506M 
C52U CI53N C290E C507A 
C55A CI53P C290F C507B 
C55B CI535 C290M C507C 
C55C CI53T C290N C5070 
C550 CI53PA C290P C507E 
C55E CI54A C2905 C507M 
C55F CI54B C290T C50m 
C55G CI54C C290PA C507P 
C55H CI540 C290PB C5075 
C55M CI54E C291E C507T 
C55U CI55A C291M C507PA 
C56A CI55B C291N C507PB 
C56B CI55C C291P C507PC 
C56C CI550 C2915 C507PO 
C560 CI55E C29lT C508A 
C56E CI56A C291PA C508B 
C56F CI56B C291P8 C508C 
C56G CI56C C350E C5080 
C56H CI560 C350M C508E 
C56M CI56E C350N C508M 
C56U CI57A C350P C508N 
C60A CI57B C3505 C508P 
C60B CI57C C350T C5085 
C60C CI570 C350PA C508T 
C600 CI57E C350PB C508PA 
C60E CI58E C350PC C508PB 
C60F CI58M C354A C510A 
C60G CI58N C354B C510B 
C60H CI58P C354C C510C 
C60U CI585 C3540 C510D 
C62A CI58T C354E C510E 
C62B C158PA C354M C510M 
C62C C158PB C355A C5105 
C620 C159E C355B C520A 
C62E C159M C355C C520B 
C62F C159N C3550 C520C 
C62G C159P C355E C5200 
C62H C1595 C355M C530A 
C62U C159T C380A C530B 
C145E C159PA C380B C530C 
C145M C159PB C380C C5300 
C145N ,C180A C3800 C530E 
C1455 C180B C380E C530M 
C145T C180C C380M 

Water- and Air-Cooled SCR's 
Up to 1200A (RMS), Up to 1800 V Blocking 

C28120 C29120 C500 C501 

eem/1969 
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• SEMICONDUCTOR PRODUCTS 
POWER SEMICONDUCTORS 

I I CONTROLLED A-C SWITCHES 
~--------------~ ~--------------~ 

RECTIFIER DIODE STACKS l-WATT SILICON VOLTAGE 
REGULATOR (ZENER) DIODES 

GERMANIUM LOW-CURRENT 
A211 - up to 6A at 55 C amb or 630 PRV 

SILICON LOW-CURRENT 
A411, A 10 I I-up to 18A at 25 C amb or 3360 PRV 

SILICON MEDIUM-CURRENT 
A2011, A2511, A3511 - up to 65A at 55 C amb 
or 1800 PRV 
A3512 (5" fin) - up to 108A at 55 C amb or 

1800 PRV 

POTTED RECTIFIER DIODE CIRCUITS 
A220 - up to OAA at 55 C amb or 1800 PRV 
A420 - up to 2.0A at 50 C amb or 3000 PRV 
A421 - up to 0.65A at 25 C amb or 10,000 PRV 
A422 - up to 1.5A at 25 C amb or 2000 PRV 

CONTROLLED AVALANCHE RECTIFIER DIODE 
IN POTTED ASSEMBLY 

1 N 1730 - up to 0.1 A at 100 C amb or 5000 PRV 
I N2382- up to 0.075 A at 100 C amb or 

10,000 PRV 
A723 - up to 0.82 A at 50 C amb or 6000 PRV 
A725 - up to 0.15 A at 100 C amb or 10,000 PRV 

SILICON HIGH-CURRENT 
A7011-7014, A9013, A9015-9016-up to 690A 

at 40 C amb or 1000 PRV 

SELENIUM RECTIFIER DIODES 
AND STACKS 'I 

Available in a variety of voltages and cell sizes, 
finishes and mountings that include low-cost 
epoxy encapsulated types, dual diode types, 
miniature tubular-catridge type, standard stud 
intermediate type! thyrector diodes, selenium 
arc suppressions, large plate stacks, copper 
oxide types, selenium computer diodes, and 
special miniature epoxy encapsulated thyrector 
diodes. Many others to suit individual needs. 

TRIAC - BI-DIRECTIONAL TRIODES FOR 
GATE-CONTROL OF A-C .POWER 

SC35A SC40E SC46B SC51F 
SC35B SC40F SC46D 3C60B 
SC35D SC41A SC46E SC60D 
SC35E SC41B SC46F SC60E 
SC35F SC41D SC50A SC61B 
SC36A SC41E SC50B SC61D 
SC36B SC41F SCSOD SC61 E 
SC36D SC45A SC50E SCI41B 
SC36E SC45B SC50F SCI41D 
SC36F SC45D SC51A SCI46B 
SC40A SC45E SC51B SCI46D 
SC40B SC45F SC51D 
SC40D SC46A SC51E 

DIAC - BI-DIRECTIONAL TRIGGER DIODE FOR 
GATE TRIGGER OF TRIACs OR SCRs 

ST2 

TRIAC AND SCR ASSEMBLIES 

5100 LINE 
Seven circuit configurations with 6, 10, or 15 A 

TRIACS for 120 or 240 V (RMS) power lines. 

S200 LINE 
Zero-voltage switching AC power controllers for 

10 and 15A; 120, 240, and 270 V service. 

S300 LINE 
With PA436 phase control IC for automatic 

control of AC motors and lamps. 

SILICON CONTROLLED 
AVALANCHE RECTIFIER DIODES 

"IIGH-VOLTAGE UNITS WITH BUILT-IN VOLTAGE 
REGULATOR (ZENER) DIODE PROTECTION 
I N4506 I N-4509 I N4525 I N4528 
IN4507 IN4510 IN4526 IN4529 
IN4508 IN4511 IN4527 IN4530 

MILITARY TYPES 
SILICON CONTROLLED RECTIFIERS 

IN1765, A IN1769, A INI773, A Z4X5.IA 
IN1766,A INI770,A INI774,A Z4XS.IB 
IN1767,A INI77I,A INI775,A Z4XI4A 
IN1768, A IN1772, A INI776, A Z4XI4B 

CUSTOMIZED ASSEMBLIES 

Using discrete components, they are available in 
a variety of mechanical configurations, includ
ing printed circuit boards, potted modules, 
standard tube shells, and many special pack
ages to meet individual needs. 

SCR COMBINATION STACKS 

A new concept in stack design that includes 
SeR's, compatible rectifiers, heatsinks, intercon~ 

nections, and all hardware in one package. In
stallation requires only mounting bolts and 
electrical connections for power and triggering 
signal. 

HIGH RELIABILITY TYPES 

Nearest Nearest 
Type Com'l Type Com'l 

Type Type 

A4DR1200 IN540 A38BRI200 IN2156 
A6MR1200 IN649 A38BRI201 I N4525 
A16MRI200 IN3191 A38BR1202 IN3911 
A27BR1200 IN1202 A38DRI200 I N2158 
A27BRI201 IN4506 A38DR1201 I N4526 
A27DRI200 INI204 A38DR1202 I N3913 
A27DRI201 IN4507 A38MR1200 I N2160 
A27MR1200 IN1206 A38MRI201 1 N4527 
A27MRI201 I N4508 C5ARI200 2N2324 
A28BRI200 A28B C5BRI200 2N2326 
A28BRI201 I N3891 C5DRI200 2N2329 
A28DRI200 A28D Cl1 DRI200 2N1777 
A28DRI201 I N3893 C35DR1200 2N688 

Military Spec 
MIL-S-19500 Type 

Military Spec 
MIL-S-19500 

/6A 
/11 B 
/30 (Amd 2) 
/37 
/45 (Amd 2) 
/60D 
/64C 
/ 69D (Amd 1) 
/74D (Amd l) 

/75B 

/ I 08B (Amd l) 
/1686 
/204A (Amd l) 
/276 (Amd I) 

JAN 2N682, 3, 5-9 
JAN 2NI77IA, 2A, 4A, 6A, 7A 
JAN 2N1910W, I1W, 13W, 15W, 16W, JAN 2N2031W 
JAN 2N2323, 4, 6; 2N2323A, 4A, 6A 

TRANSISTORS AND DIODES SILICON AND GERMANIUM RECTIFIER DIODES· 

Military Spec Military Spec 
Type MIL-S-19500 Type MIL-S-19500 Type 

JAN 2N43A, 44A /90 (Amd l) JAN 2N78A /134A JAN I N249B, JAN 1 N250B, JAN I N2135A 
JAN 2NI67A /116D JAN IN4148 /155C JAN 3189,90,91; JAN TXI N3189, 90, 91 
JAN2NI23 JAN TXIN4148 / 162B (Amd 3) JAN 1 N614,R; 15,R; 16,R 
JAN 26333, 35, 36 /126B JAN 2N1303, / 202A (Amd 2) JAN I N538, 40, 47 
JAN 2N461 JAN 1305,07 /240B (Amd l) JAN 1 N645, 47, 49; JAN TXI N645, 47, 49 
JAN 2N526 

/144D JAN I N4454, 
/246C (Amd l) JAN I N3289,R; 91 ,R; 93,R; 94,R; 95,R 

JAN 2N396A /260A JAN 1 N 1202, 04, 06 
JAN 2N337, 38 

JAN TXI N4454 
/266B JAN 1 N3879, 80, 81, 82, 83 

JAN 2N497, 98 /269 JAN I N3713, 15, /293A JAN 1N93A 
JAN 2N656,57 JAN 2N3717, 19,21 /297 (Amd 2) JAN I N 1184, 86, 88 
JAN 2N489A /207B (Amd l) JAN 2N2060, /304A JAN I N3889, 90, 91, 92, 93 
thru 94A JAN TX2N2060 /308 (Amd 3) JAN 1N3909, 10, II, 12, 13 

t JAN lN93A is germanium, all others are silicon. 

SEMICONDUCTOR PRODUCTS DE.PT. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998c50, Schenectady, N. Y. 12305. GENERALe ELECTRIC 
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Precision Is Our Profession 
Need "SOMETHING SPECIAI." 

in Plastics ... Fast? 

Transistor Pads 
Nylon

MII·M·20693A 
Diallyl Phthalate

MII·M·14F·SDG 
Cone Washers 
Step Washers 

Clips & Fasteners 
Safety Control 

Handles 
Magnetic Symbol 

Markers 
Connector Markers 
Transcovers 

Please call or write for complete infor· 
mation on these and other products. 

INJECTION MOLDING 
Our own complete mold making facilities 
OFFSET TRANSFER • CUSTOM MOLDING 

Globe Plastics 
1342 S. Signal Drive 

POMONA, CALIF. 91766 
(714) 623·2747 

See YELLOW SECTION for Local Offices, Phones eern /1969 



TR SERIES 

TRANSISTOR 

RADIATORS 
SELF-ADJUSTING TO THE FOLLOWING OUTLINES: 

TO-5 TO-12 TO-33 TO-43 
TO-9 TO-16 TO-39 
TO-ll TO-29 T0-42 

SPECIFICATIONS: 

MATERIAL BERYLLIUM COPPER #25 
FINISH.. ALL STANDARD FINISHES AVAILABLE 

FEATURES: 

• PROTECTS SOLID STATE DEVICES AGAINST 
DESTRUCTIVE HEAT RISE. REDUCES STOCK 
INVENTORY· OTHER SIZES AND MOUNTING 
ACCESSORIES AVAILABLE. 

TEMPERATURE RISE ABOVE AMBIENT (25°C) 

TIME IN SECONDS 

TR 101 AND TR 102 ORDERING INFORMATION 

SPECIFY MODEL NO. 
EXAMPLE: TR 101 
STD. FINISH BLACK EBANOL 
OTHERS AVAILABLE TO ORDER 

INLAND ELECTRONIC PRODUCTS CORPORATION 
403 SO. RAYMOND ST .• PASADENA, CALIF. 91101 • 213 - 681-9579 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

'WU,ffi. SECTION 4800 
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THE ADVANCED LINE OF 

[ilslcl 
2516 See YELLOW. SECTION for Local Offices, Phones eem /1969 
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PARTIAL LIST OF HALL GENERATORS 

0 <" :; ~ 

-< ~ 0.<1l 

"--- ::l u 

> at: Oc: 
Size ,,---0 

.; .:: ~ ..... -:;; 
L/W/T c: c: ~ ::l.-

o ::l c.'" 
Nomenclature Type <1l c: <1l (D) Price IJ) uu -~ 

Transverse Flexible FA-22e 0.063 150 2 4.00/.120/.032 $ 33.00 
Field General EA-218 0.085 100 3 .280/.128/.020 19.00 
Probes Precision FC-33 0.145 100 5 .600/.320/0.060 91.44 

Thin SBV-525 0.097 100 2.5 .800/.080/.012 79.00 
Ultrathin RHY-19 0.150 100 3.5 .880/.088/.006 198.00 

Axial General RHY-11 0.07 150 3 0.180 28.34 
Field Small SBV-552 0.04 100 1.5 0.148 71.46 
Probes Ultra small RHY-10 0.07 100 2 0.150 66.50 

0 <" :; 
~ 

-< ~ 
0. 

..... <1l 
"--- ::l U 

> oc o c: 
Size ,,---0 

.; ~ <1l :; .~ - ~ L/W/T c: c ~ c.'" 
Nomenclature Type <1l o ::l c: <1l (D) Price IJ) uu -~ 

Special Environment -269 to +80°C RHY-18 0.6 35 30 0.160 $33.25 
Field Probes Axial 

-269 to +80°C RHY-17 0.6 60 30 0.360 x 0.172 x 0.020 30.25 
Transverse 

-70 to +230°C SV-210X 0.6 60 30 0.320 x 0.140 x 0.020 47.25 
Transverse 

Numerous other probes, including thin film and ferrite embedded types are described in our catalog 
and all are stocked for immediate delivery. 

Multiplers and current sensing yoke assemblies using Hall Generators or Magnetoresistors can be de
signed to OEM requirements. 

MAGNETORESISTORS 

More than 15 different magnetoresistors are stocked covering a wide range of zero field resistances 
(47 to 5,000 ohms), units with resistance changes of from 1.5 to 3.2 and temperature coefficients of 
from -0.05 to -0040 % /oc. 

----------------------------------------.------------------------------~------

MAGNETICS [i Islcl DIVISION 

instrument systems corporation 

770 Park Avenue, Huntington, N. Y. 11743 

(516) 423-6200 TWX 510-226-6983 Cable INSSYSTHTGH 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2517 



S Eell 0 N 4800 '@rila,ii". 

IIERCI~1 
Semiconductor Heat Sinks I Dissipators 
THERMAL-LINK RETAINERS - FOR TO-5, TO-18 TYPE TRANSISTORS 

DISSIPATORS/RETAINERS FOR PLASTIC/CERAMIC TRANSiStORS 
New IERC designs help you get maximum efficiency from epoxy semi
conductors_ Power ratings can be increased from 10% to 33% or addi
tional opereting safety margins provided_ Send for Bulletin 148_ 

R09785U R09781BU R208-lU R20B·2U 

~ ~s"ma> ~'~ 
I ;';;sJma> !"ma> ~sr.ma> ~t IXPOS03S TX0507·1B lX050618 I I 1 . I 58" max 

TXBC.03~.025B !XBE.()32.0~lB TX0505ND TXB2P-032.037B. IXPOSOSS TX0507·28 TX050628 -L -l 1. 
,,,... • '~ • ~ ~ Spade-Type- Excellent dissipator and retainers_ "Stand-off:~~~gS provide ) "'" ".' ,tW" WI, .,.... positive 0_1" grid location for automatic insertion in P-C board; hold '" " '.* .6 A transistor above solder, eliminating possible thermal damage. 

"If/II' TXCF·032·025U TXCF·019025U TXC20U 

lXBC·019·0238 TXBE·019·0?lB lX1805ND lXB2P·019·0288 TXPIB038 IXISOl8 
lX1807·1B 

IX1806B 
TX1806·1B IXPlaaS8 

Efficient retainers and heat sinks when mounted to P-C boards due to 
their excellent conductivity and extra mass. Also efficient thermal links 
betWeen transistor and chassis or heat sink. Beryllium copper spring 
fingers firmly retain transistors, fit wide case diameter variations; make 
transistor insertion and removal easy. Available with BeD washer for high 
frequency applications. Send for Bulletins 141 and 144. 

JERe PART NO. 

THERMAL-LINK 
WITH BeQ 

TXP18038 * 

TXPI8088.* 

TXP05038* 

TXP0508B .* 

TXl805ND** 

TX0505ND ** 
TX1806B •• * 

TXUI06·1B u. 
TX0506·1B .** 

TRANSISTOR 
CASE SIZE 

ALL TO·18 

ALL TO·18 

ALL TO·5 

ALL TO·5 

ALL TO·18 

ALL TO·5 

ALL TO·18 

ALL TO·18 

ALL TO·5 

TX0506·2B.** ALL TO·5 

MOUNTING 
METHOD 

2·56SCREWt 

2·56 SCREWt 

4·40SCREWt 

4·40 SCREWt 

SOLDER 

SOLDER 

4·40 STUD 

6·32 STUD 

6·32 STUD 

10·32 STUD 

QUANTITY PRICES 

1·9 10·24 25·49 50·99 100·499 

1.67 1.53 1.39 }.25 1.12 

2.70 2.48 2.25 2.03 1.80 

1.67 1.53 1.39 1.25 1.12 

2.70 2.48 2.25 2.03 1.80 

2.70 2.48 2.25 2.03 1.80 

2.70 2.48 2.25 2.03 1.80 

3.00 2.75 2.50 2.25 2.00 

3.0'0 2.75 2.50 2.25 2.00 
3.00 . 2.75 2.50 2.25 2.00 

3.00 2.75 2.50 2.25 2.00 

For dimenSions of Thermal·Link retainers with BeO add .06" to helsht dimenSion of standard Thermal·Llnk 
retainers. 

T'EH:E~RAM:AA:L:,RLN,DNOK' DIMENSIONS S~:~~R M~~T~T~~G QUANTITY PRICES 

~~~~~~D~IA~.~H~E~'G~H_T~CA~S~E~S~IZ~E+-~~~~-,~~I,3~'2S~'-t~2~S~'9~9~~10~0~.'~99~~SO~0·799~91 
TXBC·019'0238 .43" .23" ALL TO·18 SPRING CLIP .305 .27 .24 

TXBC·032·025B .56" .25" ALL TO·5 SPRING CLIP .35 .305 .27 .24 

TXB2P·019·028B .22" .28" ALL TO·18 2·56 SCREWt .61 .54 .49 .44 

TXB2P·032·0378 .37" ~37'" ALL TO·5 4·40 Sf:;REWt .61 .54 .49 .44 

TX1807B .25" .50'" ALL TO·18 4·40 STUD .99 .88 .79 .70 

TX0507·2B .37" .59'" ALL TO·5 10·32 STUD .99 .88 .79 .70 

TXBp·050·0378 .54" .37" ALL TO·8 4·40 SCREWt 1.70 1.53 1.36 1.19 

t:~fea.;a~~d B:~O~I~~~:~ ~;:~OYi::~:;~n~~d~~. to L~I~:lf~~r· a~ :;:egf ~::th~~~~:~~ebn~~:ebl:~~dc:~:'r~i:'SW~r:h: 
delete letter "B" .for Insulube 448 finish; for dull nickel, substitute letters "NO". Contact your IERC representative 
or the factory regardin" other transistor case sizes or finishes. Insulube 448 finish is a 500 volt dielectric eoatinj;l. 

"FAN TOP" SERIES - FOR TO-5, TO-18 TYPE TRANSISTORS 

TXBF·032·025B 

~li"~ 

9I 
r~1I 
J 

TXBF·019·025B 

Low cost units give excellent case temperature reductions in natural or 
forced convection. Design allows location of other components close to 
transistors; adds virtually nothing to board height. Beryllium copper 
spring fingers firmly retain transistors, fit wide range of case diameters. 
Fast, press-fit installation without tools. Send for Bulletin 131. 

IEftC 
PART NO. 

TXBF·032·025B 

TXBF-019·0258 

TXCF-032·025U 

TXCF·019·025U 

TXC20U 

TRANSISTOR 
CASE SIZE 

All .305H to .335'" 
cases (T0·5, TO·9, etc.) 

All .178'" to .196" 
cases (TO·18, etc.) 

All .305" to .335" 
cases (TO·5, TO·9, etc.) 

All .178" to .196'" 
cases (TO·18, etc.) 

X·20, "0" Style 

1·24 

,21 

.21 

.113 

,10 

25·49 
.085 

QUANTITY PRICES 

25·99 100·499 500·999 1000·2499 

.185 

,185 

.092 

.082 

50·99 
,076 

.165 .145 .125 

.165 .145 .125 

.076 .069 .062 

.068 .061 .055 

100·249 250-499 500·999 
.068 .061 .055 

For pfl~mg see ··Fan Top" Series 

Fan-Top - Provides excellent dissipation with no loss in board area of 
vertical clearance space. 

RC97BIBU 

'2."ma>.~J.. 
t-~ ,2."ma>, 
.49"max~r 

RC97B5U 

Clip-Type - Highly efficient dissipator retainer; also used as thermal-link 
or radiating device. Space and clip types excellent for RF shielding also. 

RU67BIU 

~ .... 
SINGLE 1 

Universal-Type - Unique spring clip retainer accommodates variations 
in case diameters. Both single and dual models accept all popular D-case 
transistors. Exceptionally efficient. Permits increased power capabilities, 
higher operational safety margins, and provides good stability in adverse 
environments. Legs hold transistor away from solder heat. Dual model 
ideal for matched-pair applications. Send for Bulletin 150. 

SPADE SERIES 
1.24 25.49 ~~~~TITY :~~C"'.:4::S9:-T-2'OS"'0.-;:""'9--r-:SC:OQC-.9"'9"9-1 

R09785U .072 .061 .054 .047 .040 .036 

CLIP SERIES 

RC97B5U .069 .058 .051 .044 .037 .033 

RC97B18U .066 .056 .049 .043 .036 .032 

UNIVERSAL "D" SERIES 

RU67BlU .072 .061 .054 .047 .040 .036 

L-_ RU67B2U .087 .074 .066 .058 .050 .042 

*Above Items are manufactured from commercial brass, no finish. Parts are also available made from beryllium 
fgrrne:~r~:;;'~~I~~I~\~:r~sa:~efi~~:~~s~Xide and black cadmium. Contact your IERe representati~e or the factory 

PA AND PB SERIES - FOR FLAT RECTANGULAR PLASTIC CASES 

p~ SERIES PB SERIES 

Figure A figure B Figure C 

Accommodates flat; rectangular, medium power thyristors, transistors 
and SCR's. Staggered fingered design and aluminum construction maxi
mize dissipation. In natural convection a PA will allow a single X-58 or 
case 9,0 device to be operated with 80% more power. See Bulletin 149. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

IIERCI~1 INTERNATIONAL ELECTRONIC RESEARCH CORPORATION 
a corporate division of DYNAM"iCS CORPORATION OF AMERICA 
135 West Magnolia BlVd. Burbank, California 91508 213/849-2481 

2518 See YELLOW SECTION for Local Offices, Phones eem/1969' 



PA & PB 
SERIES 

PAlU 

PAl·IU 

PA2U 

PA2·lU 

PBIU 

PB1·2U 

PBl·3U 

PB2U 

PB2·2U 

PB2·3U 

FIGURE 
NO. 1-24 2!)·49 

.150 .128 

.150 .12B 

.145 .123 

145 .123 

.189 .160 

.189 .160 

.189 .160 

.180 .153 

.180 .153 

.180 .153 

Commercial or MIlitary black anodize available on request. 

QUANTITY PRICES 

50·99 100-249 

.113 .098 

.113 .09B 

.108 .093 

.10B .093 

.142 .124 

.142 .124 

.142 .124 

.135 .Il7 

.135 

.135 .117 

LP SERIES - FOR TO-5, TO-IS TYPE TRANSISTORS 

250·499 500·999 

.OB3 .072 

.083 .072 

.07B . 069 

.078 .069 

.106 .090 

.106 .090 

.106 .090 

.099 .087 

.099 .087 

.099 .OB7 

Versatile transistor cooling devices provide excellent heat dissipation in 
applications of lOW to high power transistors of TO-5 and TO-18 config-

i@oiiij,ffiftjj SECTION 4800 
parable finned extrusions. Staggered finger configuration allows maxi
mum efficiency in both natural convection and forced air at less weight 
and volume. Increased dissipation achieved by mounting dissipators 
back·to·back on a bracket. Send for BUlletin 134 . 

HPI HP3 

HP Series - For Power Type Transistors and Diodes - Heat dissipating per· 
formance of IERC's staggered-finger design is comparable to conven· 
tional extrusions up to 3 times as heavy and 30% larger. Two sizes: may 
be used separately or with the smaller unit nested in the larger unit. 
Send for BUlletin 139. 

El E2 E3 

urations. IERe's efficient staggered-finger configuration optimizes con- Iv." 
vection currents and radiating surface area. Available for single and 
mUltiple transistor mounting. Send for BUlletin 135. 

IERC DIMENSION 
PART NO. "C" 

LP5A1B 1/2" 

LP5A2B 5/16" 

LP18AIB 1/2" 

LP18A2B 5/16" 

LPI8A3B 1/2" 

LP18A4B 5/16" 

LPSBIB 1/2" 

LP5B28 5/16" 

LPSB3B 1/2" 

LP5B4B 5/16" 

LP5CIB 1/2" 

LP5C2B 5/16" 

LP5C3B 1/2" 

LP5C4B 5/16" 

NUMBER 
OF TRAN· 
SISTORS 

JEDEC 
OUTLINE 

NO. 

TO·5, TO·9 

TO·5, TO·9 

TO·I8 

TO·18 

TO·18 

TO-18 

TO·5, TO·9 

TO·5, TO-9 

TO·5, TO·9 

TO·5, TO·9 

TO·5, TO·9 

TO-5, TO-9 

TO·5, TO·9 

TO·5, TO-9 

FIGURE QUANTITY PRICES 

NO. f--c-l.::C24c-f--'c275."'99c-r""1700O-.2::C4"'9 .-02"'50"".4:::9:0-9 

.82 .73 .65 .60 

.80 .71 .63 .58 

.82 .73 .65 60 

.80 .71 .63 .58 

.98 .87 .78 .72 

.96 .85 .76 .70 

.85 .76 .68 .62 

.84 .75 .67 .61 

1.02 . 91 .82 .75 

1.00 .89 .80 .73 

.92 .82 .74 .67 

.87 .78 .70 .64 

1.08 .96 .87 .80 

1.04 .93 .84 .77 

Note: Clamp sections may be used separately as retaining devices; change first two letters of the part number 
to "Le". Base section LBSAlB or LB5A2B may be used separately for TO·37 transistors such as 2N1172 and 
2N1609. Delete letter "B" from part number for Insulube 448 finish. Consult your IERC representative or fal;tory 
for special orders. 

DISSIPATORS FOR CASE MOUNTED SEMICONDUCTORS 

Standard LB, UP, HP, El, E2 and E3 Series parts are aluminum with 
black anodize finish. However, all parts are available unplated, or with 
Insulube® 448 which provides positive inSUlation up to 500 volts. For 
Insulube® 448 finish delete letter "B" at end of part number. For un· 
plated parts delete "B" and add "U". 

lB66B1B LB66S2B 

LB Series - For TO-66 Type Transistor Only - In natural convection the 
LB's efficient staggered-finger design dissipates 9 watts with case tem
perature held to less than 150·C. In forced air (1,000 FPM) the LB dis
sipates 15 watts with case temperature maintained at 90·C. Requires 
only 1.7 sq. in. of mounting area. Send for BUlletin 146. 

UP3·T066·B UP3·T03·8 

UP Series - For Power Type Transistors and Diodes - Design gives maxi
mum dissipation in medium power applications at lower cost than com· 

Extrusions - El, E2 and E3 Series - Optimized fin design gives the most 
power dissipation for VOlume and weight. Standard finish black anodize . 
Standard units supplied with mounting notches and choice of six popu· 
lar semiconductor mounting hOle patterns. Send for Bulletins 142 (E1 
and E2) and 145 (E3). 

IERe 
PART NO. 

LB66BlS 

LB66B2B 

up·oooa * 
UP·T03S * 
UP·T06B * 
Up·TOI58 * 
UP·T066B * 
UP·TOV-7B * 
UP3·000B 

UP3·T03B 

UP3-T066B 

HPl·OOOB 

HP1·T038 

HPl·T06B 

HPl·T015B 

HPJ·T066B 

HPI-TOY·2B 

HP3·000S 

HP3·T03B 

HP3-T06S 

HP3·TOISB 

HP3·T06GB 

HP3·TOV-2B 

JEDEC 
OUTLINE 

NO. 

TO·66 

TO·66 

BLANK 

TO-3 

TO-6 

TO·15 

UNIVERSAL ** 
BLANK 

TO·3 

TO·66 

BLANK 

TO·3 

TO-6 

TO·15 

TO-66 

UNIVERSAL ** 
BLANK 

TO·3 

TO·6 

TO·15 

TO-66 

UNIVERSAL** 

QUANTITY PRICES 

}·24 25-49 50·99 100-499 

.31 .27 .24 .22 

.27 .24 .22 .20 

.78 .68 .62 .55 

.78 .68 .62 .55 

.78 .68 .62 .55 

.78 .68 .62 .55 

.78 .68 .62 .55 

.78 .68 .62 .55 

.38 .34 .31 .28 

.38 .34 .31 .28 

.38 .34 .31 .28 

.97 .86 .78 .71 

.97 .86 .78 .71 

.97 .86 .78 .71 

.97 .86 .78 .71 

.97 .86 .78 .71 

86 .78 .71 

1.11 .99 .89 .79 

1.11 .99 .89 .79 

1.11 .99 .89 .79 

1.11 .99 .89 .79 

1.11 .99 .89 .79 

1.11 .99 .89 .79 

"'Above parts are 1" high; for :V4", add numeral "2". after first two letters of part number; for 112", add numeral "1" 
after flrs~ two letters; example: UP2·T03·B deSCribes a disslpator 3/4" high, With TO·3 hole pattern and black 
anodize finish. For other hole patterns. see your 1ERC representative or consult the factory. 

EXTRUSION 
TYPE 

E1 
"d 
E3 

E2 

IERe 
PART NO. 

EI003·06008 

EI006·0600B 

E1015·06008 

EIODY·0600B 

E1066·06006 

El000·0600B 

E2003·0600B 

E2006·06008 

E2015·0600B 

E2066·06008 

E200V·0600B 

E2000·0600B 

TRANSISTOR QUANTITY PRICES 

MOUp~~~E~~OLE r-l;C.2;-;4---r-;;2;C54"9;----,;5o;C9;;;9--;-1o;;;o;-;.2'"49;-~25;;;0:;.4;;;99>1 
TO·3 1.62 1.38 1.30 1.12 .97 

TO·6 1.62 1.38 1.30 1.12 .97 

TO·lS 1.62 1.38 1.30 1.12 .97 

UNIVERSAL ** 1.62 1.38 1.30 1.12 .97 

TO·66 1.62 1.38 l.30 1.12 .97 

BLANK 1.38 1.18 1.11 .95 .82 

TO-3 2.28 1.94 1.86 1.57 1.35 

TO-6 2.28 1.94 1.86 1.57 1.35 

TO·15 2.28 1.94 1.86 1.57 1.35 

TO·66 2.28 1.94 1.86 1.57 1.35 

UNIVERSAL ** 2.28 1.94 1.86 1.57 1.35 

BLANK 2.04 1.74 1.67 1.40 1.20 

Note: Other len&ths, in ll2" increments are available. Specify non·standard hole patterns by JEDEC Outline Num· 
ber, or by transistor type. 

"":'Combination hole pattern for TO·3, TO·6, TO·36 or studs up to V4" dia. 

'For E3 I;onfiguration change first numeral of part no. to 3. For example E3000·0600B 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

IIERCI~1 INTERNATIONAL ELECTRONIC RESEARCH CORPORATION 
a corporate division of DYNAM ICS CORPORATION OF AM ERICA 
135 Wesl Magnolia Blvd. Burbank, California 91508 213/849·2481 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2519 
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IIERC I~ I Semiconductor Heat Sinks/Dissipators and Tube Shields 

MICROCIRCUIT PACKAGE DISSIPATORS 

OC0510B 

~ 
lBOC2·60B ~ '..i.. 

~.64" LBOCl·60B 

11l:lUuu l.. """ ~ -,-1~' J..." 
~r-" _" 7-;!JIIIp'_ 

14-'::--; v,,".~ 1.4-'::--'; ~.J.. 
~ ~ ~.~~ 

;L~ 1.12" . 2.31" -,-

. ~, 

Models in this series consist of a retainer and dissipator. Retainer may 
be used alone to mount the package to a conduction plane, or used with 
the dissipator in radiation/convection modes. In natural convection, the 
LBOC2·60B with clamp dissipates 3.6 watts with a case temperature 
rise of 103·C. The slightly larger LBOC2·61B with clamp dissipates 5 
watts with the same case temperature rise. All models incorporate 
IERC's efficient, patented staggered'finger design. Send for Bulletin 151. 

IERe QUANTITY PRICES 

PART NO. 1·24 25·49 50·99 100·499 500-999 

Dissipator Sase Component 

LHOel·608 .51 .47 .44 .41 .38 

LBOC2·60B .51 .47 .44 .41 .38 

LBOCl·61B .51 .47 .44 .41 .38 

LBOe2-61B .51 .47 .44 .41 .38 

Retainer 
DeOSIOS .51 .47 .44 .41 .38 

Hardware for above Dissipator/Retainer Components 

GroupA4* .20 .18 .16 .14 .12 

Retainer is made of beryllium copper and finished with black cadmium. Dissipator is fab'i~ated of aluminum 
and finished with black anodize. 
*Hardware sets consist of 4 screws, 4 nuts ilnd washers. When ordering, specify quantity ot sets required. 

(Example: 100 sets, Group A4 Hardware) 

FLUID COOLED HEAT SINKS 

ES'parallel flow E4·series flow 

Compact, highly efficient aluminum heat sinks for power transistors and 
diodes. 1000 watts dissipation in less than 45 cu. in. Parallel or series 
flow; open or closed loop systems. Standard lengths from 6" to 4' in Ilh" 
increments. All standard transistor hole patterns available. Standard ~" 
tube fittings. Various finishes. Send for Bulletin 147. 

IERC PART NO. 
QUANTITY PRICES PER FOOT 

1·9 10·49 50·99 100·Over 
E4 Series (one fcot section) 14.00 11.60 9.25 8.25 See Note. 

E5 Series (one foot section) 14.50 12.10 10.25 8.75 
See Note* 
Mounting Hole Pattern .25 .20 .. 15 .15 Per Pattern 

• The above seru~s of heat smks are manufactured to speCific customer requirements. Pnces listed 
include material, saw cutoff, deburrins:. fluid passale holes tapped and clear anodize finish. 

MODULAR FORCED AIR COOLING PACKAGES 

F400 F500 

IERC's design provides the best use of the output of most available fan 
types for economical thermal control in multiple seiniconductor installa· 
tions. Two types, each as much as 50% lighter in weightthan other astem· 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

blies with cdmparable power diSSipation. F·600 Series units are available 
with one to four hexagonal banks with six modules .each. Cools up to 
24 semiconductors with one muffin fan. Available assembled or in 
kit form. F-400 Series units have one to four banks of four modules each 
to cool up to 16 semiconductors with one fan. Available assembled or in 
kit form. Bulletins 136, 137. 

CAPACITY 
QUANTITY PRICES 

F·400 F-600 

DELIVERED BANKS MODULES BANKS MODULES 1·9 10-49 50·99 1()()'249 250·499 
1 1 6 20.40 17.30 15.25 13.20 12.20 

( 2 12 38.40 32.70 28.80 24.90 23.00 
KIT FORM l' 18 57.60 49.00 43.25 37.50 34.60 

16 24 76.80 65.20 57.50 49.80 46.00 

4 6 24.00 21.60 19.25 17.80 16.35 

ASSEMBLED 
12 43.20 38.80 34.40 31.80 '29.20 

12 18 64.80 58.30 51.80 47.85 43.90 
16 24 86.40 77.80 69.20 63.90 58.60 

Note: Order throUSh IERC representatives or direct from factory. 

INSULUBE@ 448 FINISH FOR HEAT DISSIPATORS 

Insulube 448 is the only proven finish for positive electrical insulation in 
electronic equipment that meets the most stringent environmental re
quirements. Non-hygroscopic. High emissivity surface. Salt Spray resist
ant. Low thermal resistance. Unaffected by elevated temperature. High 
dielectric strength. High insulation resistance. Send for Bulletin 123. 

Heat dissipating electron tube shields 
Tubes fail primarily because of the heat they generate and the environ· 
ment in which they operate. If tubes are operated at a lower bulb tem· 
perature, their life can be greatly extended. . 

The simple soluti.on to high tube temperature is IERC's heat dissipating 
tube shields shown below. 

TRN THERMA-REL SERIES HEAT DISSIPATING SHIELDS 

T 
A 

1 
Gives you six times longer use of electronic equipment before failure; 
costs only a fraction of that of a replacement tube. Directly replaces the 
obsolete JAN shields. Flexible, black cadmium plated beryllium copper 
liner adapts to variations in bulb contour and. diameter. Positive base 
attachment gives superior retention in shock and vibration environment. 
Meets or exceeds all military requirements for heat dissipating tube 
shields and.~9!'alified ~ app!!ca~'!I.!litary specifications. 

QUANTITY PRICES 
25:99 1 OO:-'!99 500:9i~_ 

JERC MIL SPEC. DIMENSIONS 
TUSE SIZE PART NO. PART NO. A MAX. BmA. ~4 

TA~-.§!l.!.5B M24251/S-",- 1-1/2" --Jjs;;-
__ ~_J:l_ORT !y~_ "~~ 

TRN§:~~9~ M24~~_-~ 
-2"'--- ?iB_"- _~.§.~It! -.:...~ 

.~- ~-
.47 ~.!.....--

TRN5-5025B M242~.!.!.§.:..~ ~~ 7i.a:... LONG 7 PIN .66 .53 --=-~-
TRNS-S015B M242~y~ __ !.:!!~-=- 1" _ ... ~J::I9B..~.~.!~_ .64 .51 .44 
TRNS-S020B M242!D...{S-5 2" -2-=--- _.MED~ __ .66 .53 ~ 
TR~-6025B M24251/S-6 2·1K 1" LONG 9 PIN .72 .65 .58 .50 

TRN6-~2~ M24251/~7 2-3/4" 1H ~C?~ 9 PIN .71!- !!_ .~~ .54 

Note: TRN6-6027B is designed for use with 6094 and similar size tubes . 

DRAWING Component Material Finish 
CODE Part 

a liner Beryll ium Copper OO·C·533 Black Cadmium OO·P-416 

b Shell Aluminum OO·A·318 Black Anodize MIL·A·8625 

IIERCI~1 
INTERNATIONAL ELECTRONIC RESEARCH CORPORATION 
a corporate division of DYNAMICS CORPORATION OF AMERICA 

135 West Magnolia Blvd. Burbank. California 91502 213/849·2481 
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SILICON CONTROLLED RECTIFIERS, POWER LOGIC·TRIACS, AND FIRING CIRCUITS 
IR leads all others in the applications of SCR's and 
of their related Firing Circuits. With three types of 
SCR's (the exclusive Epitaxial SCR, the super-speed 
Inverter-Type SCR, and the Standard-of·the· 
industry Alloyed·Diffused SCR), I R can satisfy any 
requirement from its broad listing of standard 
devices, or, if necessary, can select special devices, 
or develop a new series, to meet your needs. 

POWER LOGIC TRIACS 
IR also offers the highest rated, most powerful 
triacs in the industry, the 2N5257 series of 200 
Ampere Logic·Triacs. 60 and 100 Ampere Logic· 
Triacs offer completely different packaging and 
junctions to extend the range of power triac 
applications. 

SCR FIRING CIRCUITS 
To complete the application of SCR's and Triacs, 
IR lists a complete line of SCR Firing Circuits. 
Look to IR for single source semiconductor 
shopping. 

SILICON CONTROLLED RECTIFIERS 

(1) Vet-Min. gate Voltage: 5RC·A series = 0.1 @ 125°C 
2N 1770 series = 0.3 @ 125°C 
2NI770A series = 0.2 @ 150°C 

t.-Typical Turn-off time: 5RC-A & 2NI770 series = 30 !lsec 
2Nl770A seri.. = 50 !'Sec 

HOW TO USE THIS SECTION 
SILICON CONTROLLED RECTIFIERS 
Data is listed by current rating on pages 1 and 2. 
Look for these specifications opposite the "PARAM· 
ETER" heading. 

Then check opposite the "VOLTAGE" heading for 
the part number of the voltage required. FOR 
EXAMPLE: 
For an SCR with an RMS current of 6 Amperes, you 
can choose any of the th ree series listed below 
under the 7.4A current rating beginning with 
"5RCIOA." IR's popular 5RC series would offer 
you: 

RMS current rating of 7.4 Amperes 
Average current rating of 4.7 Amperes 
Junction operating temperatu re of ·65° to 125°C 
Typical gate characteristics of 10m A and 1.2 V 
It is available in the TO·64 case outline and with 
I R's alloyed· diffused construction. 

For a 250 Volt unit, you should select IR's 5RC30A, 
300 Volt, 7.4 Ampere SCR. 
POWER LOGIC-TRIACS 
Data is listed on page 2. 
Specifications are detailed the same as for SCR's. 
FIRING CIRCUITS 
Data is listed on page 2. 
Specifications are detailed in an easily understood 
form. 

(2) t.-Max. turn·off time = 12 "sec (5) IRM & IDM = 100 IJ.A 
(3) ITSM-Max. Peak surge current = 350A 
(4) 36 are flexible lead devices (TO·94) 

Replace with 37 for flag terminal 
devices (TO-83). 

Page 1 (lR) 

(6) 71 types are flexible lead (TO·94), replace with 
72 for flag terminal TO·83. 
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SILICON CONTROLLED RECTIFIERS 

(1) 71 types are flexible lead (TO-94) replace with 72 for flag terminal TO-83 
(2) Similar to 7lRA series but with faster turn-off capability 
(3) Accelerated Cathode [xcilalion type for fast turn-on, 

di/dt = 800 A/",sec 
(4) Inverter type 

IR FIRING CIRCUITS 
IR's series of Firing Circuits offers the advantages of "Hard 
Firing" gate signals, a good "back porch" to eliminate 

STANDARD FIRING CIRCUITS 

CL-I050 Single phase 120/240V lor 2 

Cl-I066 Three phase, 
three wire 

240/480V 

Cl-788 Three phase, 240V 
four wire 

CL-789 Three phase, 480V 
four wire 

Cl-I076 Three phase, 240/480V 
three wire 

"starved gate" conditions, signal isolation, and negative 
biasing. 
Standard units are available off the shelf, special order 
devices will be quoted in quantity shipments. 
Firing Circuits for IR's Logic-Triacs are available on spe
cial order. 

SPECIAL UNITS 

Cl-781 Cl-I050 120V input only lor 2 

Cl-782 Cl-I050 240V input only lor 2 

Cl-783 Cl-I066 240V input only 

Cl-784 Cl-I066 480V input only 

Page 2 (IR) 
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POWER LOGIC· TRIACS 
IR's three lOGIC-TRIAC series offer 
circuit designers a wide array of speci
fication advantages in high current and 
voltage ratings. The "logic" capability 
allows the selection of the conduction 
direction as a function of the gste 
signal. 

With the gate biased positive with 
respect to Main Terminal I, the device 
will turn on only if Main Terminal 2 is 
positive with respect to Main Terminal I. 

With the gate biased negative with 
respect to Main Terminal I, the device 
will conduct with Main Terminal 2 
either positive or negative with respect 
to Main Terminal!. 
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SELENIUM AND SILICON HIGH POWER RECTIFIERS 
Listed on these pages are the basic specifications for the complete series of IR's silicon 
power rectifiers. 
Also listed are limited references to IR's selenium rectifiers. I R offers an extensive selection of 
standard and special order selenium devices including: power stacks, multi·circuit stacks, 
cartridges, miniature stacks, diodes, loose cell kits, voltage suppressors (Klip·Sels), and 
contact protectors. 
Your local IR Industrial Distributor or IR Field Office will gladly supply you with complete 
specifications, ordering assistance, and price and delivery quotations. 
HOW TO USE THIS SECTION 
SELENIUM RECTIFIERS-See listings below. 
SILICON POWER RECTIFIERS-Devices are listed by current rating on page 4. 

Look for these specifications opposite the "PARAMETER" heading. 

!.:~t\1~r~f I. iff!!lffliIRR\I(;r 
Symbol Definition Symbol Definition 

IF (AV) Max. average forward currenl Amperes 
IFM (surge) Max. peak one cycle, non·repelilive surge curren I - Amperes 
I't Max. 1'1 raling (non·repelitive, for 5 10 8.3 (A'sec) Amperes squared seconds 

milliseconds) 
TJ Max. operaling junction temperalure range ("C) Degrees Celsius 
Case Case outline (See pp. 13 15) 

Then check opposite the "VOLTAGE" heading for the part number of the voltage required. 
FOR EXAMPLE: (Refer to page 4) 

For a rectifier with a current rating of 65 Amperes and a su rge rating of 1,000 Amperes, you 
would locate these parameters under the 70 Ampere current rating on page 4. 

This series offers you: 
70 Ampere current rating 
1,200 Ampere surge current rating 
6,000 I't rating 
-40° to 200°C junction temperature operating range 
Available in IR's 8·4 case. 

For a rectifier with a 500 Volt rating, you would order IR's part number "70H50A". 

SELENIUM RECTIFIER 
POWER STACKS H282SDBGX TYPICAL STACK CODE 

B 

H 

S 

2 B 

S-Half Wave + 
L-Half Wave
T-Bridge 

H-Half Wave 
B-Bridge 
C-Cenler Tap + 
J-Cenler Tap -
D-Doubler 
M-MAG Amp. Bridge 

U-Cenler Tap 
Z-MAG Amp. Bridge 
V-MAG Amp. Bridge 

D B 

no Mig. 
, no Mig. Brackel 

C-Bolt wilh One Mig. 
Brackel 

D-Slud, Two Mtg. Brackels 
E-Eyelel 

G 

L-36 Volt 
M-40Volt 
P-45 Volt 

MULTI·CIRCUIT SElENIUM RECTIFIER POWER STACKS 

2 Doubler Slacks 
NOTE: Suppl ied configuration

for indicated circuits, 
add connections. 

2 

x 

:YiY 
(I) Supplied wilh No. 20 copper wire for bussing. 
(2) Supplied wilh hardware as needed for bussing. 
(3) Replaces J280D25. May be marked wilh bolh numbers. 
(4) Connecled as 1<1> bridge. Circuil delail E. 

For forced cooling @ 800 LFM, multiply rating by 3. 

Half Wave or Doubler Type With 
Center Link 

Page 3 (IR) 

CONTACT PROTECTORS 

.20 S2VIP 44 .25 
78 .20 S3V2P 66 .25 

S4V4P 104 .20 S4V2P 88 .25 
S5V5P 130 .20 S5V2P 110 .25 
S6V6P 156 .20 S6V2P 132 .25 
SIZIP 26 .60 S7V2P 154 .25 
S2Z2P 52 .60 SIZIP 22 .90 
S3Z3P 78 .60 S2ZIP 44 .90 
S4Z4P 104 .60 S3Z2P 66 .90 
S5Z5P 130 .60 S4Z2P 88 .90 
S6Z6P 156 .60 S5Z2P 110 .90 
SIWIP 26 1.2 S6Z2P 132 .90 
S2W2P 52 1.2 S7Z2P 154 .90 
S3W3P 78 1.2 SIWIP 22 2.0 
S4W4P 104 1.2 S2WIP 44 2.0 
S5W5P 130 1.2 S3W2P 66 2.0 
S6W6P 156 1.2 S4W2P 88 2.0 

S5W2P 110 2.0 
S6W2P 2.0 

2.0 

KLlP·SELS TRANSIENT VOLTAGE SUPPRESSORS 

• Based on average industrial loading. 

C.~~.~, D.~'-'~. 
~ • c " c , 

~ ~ 

E 

'" Center Tap, Common Positive Center Tap, Common Negative 

Single Phase Bridge 
Multiple Stack-Single Phase Bridge 

Use additional units as required 
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HIGH POWER SILICON RECTIFIERS 

IN3209 

IN3210 21PT20 

IN3211 IN1l87 40HF30 

IN3212 21PT40 IN1l88 40HF40 IN2135 
IN3213 IN1l89 40HF50 IN2137 
IN3214 21PT60 IN1l90 40HF60 IN2138 

40HF70 
40HF80 
40HF90 
40HFlOO 

IN2055 
IN2056 

200UB20 IN2057 IN3736 
IN2058 

200UB30 IN2059 IN3737 
IN2060 

200UB40 IN2061 IN3738 IN4050 
IN2062 

200UB50 IN2063 IN3739 IN4051 

70HIM IN3288 . IN3288A 
70Hl5A 
70H2M IN3289 IN3289A 
70H25A 
70H30A IN3290 IN3290A 

70H40A IN3291 IN3291A 
70HSOA IN3292 IN3292B 
70H60A IN3293 IN3293A 
70H70A 
70H80A IN3294 IN3294A 
70H90A 
70H.100A IN3295 IN3295A 

IN3296 IN3296A 

300U40A 

300U50A 

150KIOA 
150Kl5A 

IN3086 150K20A 
lSOK25A 

IN3087 150K30A 

IN3088 lSOK40A 
IN3089 lSOK50A 
IN3090 lSOK60A 

lSOK70A 
IN3091 lSOK80A 

lSOK90A 
IN3092 150 KlOOA 
IN5162 150 Kl20A 

150110A 
lS01l5A 
150l20A 
lSOL25A 
150L30A 

150l40A 
150L50A 
lSOL60A 
lSOL70A 
150L80A 
150L90A 
lSOllOOA 
1501120A 

SOOU0 F20A 

SOOUDF30A 

500UDF40A 

SOOUDF50A 
IN2064 IN3740 25lUl60S (I) IN4052 300U60A 50lV60 500UDF60A 
IN2065 
IN2066 IN3741 251UL80S 
IN2067 
IN2068 IN3742 25lULlOOS 

IN3743 25lULl20S 
• 25lULl30S 

IN3744 

(1) Fast Recovery Rectifier-add suffix to part number for Max. reverse recovery time: 
S20 = 2.0I'sec. 
S15 = 1.5l'sec. 
Refer to Engineering Catalog. 

IN4053 300U70A 
IN4054 300U80A 
IN4055 300U90A 
IN4056 300UIOOA 

301U120 (2) 331VF120 (2) 

301U140 
30lUI60 
30lU180 
301U200 

331VFl40 
331VFI60 
331VFI80 
331VF200 

(2) Ratings for reverse polarity units differ from basic units. 
Refer to Engineering Catalog. 

500UDF70A 
501 V80 500UDF80A 

500UDF90A 
50lVlOO SOOUDFlOOA 
SOlVI20 SOOUDFl20A 

SOlVI40 
SOlVI60 
50lVI80 
SOIV200 

ZENER REGULATORS, VOLTAGE REFERENCES & LOW POWER SILICON RECTIFIERS 

This section lists basic parameters to give you quick, easy reference to Inter
national Rectifier's Zener Regulators, Voltage Reference Diodes, and Low 
Power Silicon Rectifiers. 

HOW TO USE THIS SECTION 

Zener Regulators 
Devices are listed by power rating on pages 4 th rough 6. 
Look for specifications opposite the "PARAMETER" heading. 

Power rating 
Maximum operating temperature 
Standard tolerance range. (Other tolerances are specified in the Notes 

section.) 
Notes (Which are defined on page 5.) 
Case style (See pp. 13-15.) 

Then check opposite the "VOLTAGE" heading for the part number of the 
voltage required. 

Voltage Reference Diodes 
Devices are separated into standard and time-stable types on page 6. They 

are listed by nominal zener voltage (Vz) and by part number. 

Each device is identified by: 
Part number 
Nominal zener voltage (Vz) 
Nominal temperature coefficient 

Each series is identified in the Comments column by: 
Power rating 
Case style and the differences of the "A" and "8" versions where 
applicable 

Low Power Rectifiers 
Devices are listed by current ratings on page 7. 
Look for these specifications opposite the "PARAMETER" heading. 
Current rating. 
Maximum Peak One Cycle Surge Current (lFM[surgej). 
Case connection to the .stud or case. 
Case style. 
Then check opposite the "VOLTAGE" heading for the part number of the 

voltage required. 

Your 10caliR Industrial Distributor or IR Field Office will gladly supply you 
with complete specifications, ordering assistance, ilnd price and delivery 
quotations. 

Page 4 (lR) 
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ZENERS REGULATORS 

NOTES: 
1. PN Vz 

1N702A 2.3-2.9 
1N703A 3.23-3.67 
1N704A 3.9-4.3 
1N705A 4.58-5.12 
1N706A 5.5-6.1 
1N707A 6.65-7.55 

2. 1N708 thru 1N725 10%. A = 5% 
3. Add' A' for 5% toleran ce 
4. Add' A' for 10% tolerance 
5. 1N1961: Vz = 14.5 
6. Add 'n' for 5% tolerance; 

'no' for 10% 
'TZO' for 20% 

7. Add 'A' for 10% tolerance; 
'8' for 5% 

Polarity-Cathode to Stud only. 
Polarity-Anode to Stud; add 'R' for Cathode to Stud. 

eem /1969 

INI526 

INI527 

INI528 

10 

1122 
1124 
1127 
1130 

IN748 
IN749 

IN750 
IN751 

25 IN752 
25 IN753 
25 IN754 
25 IN755 
25 IN756 

IN757 
IN758 

IN759 

See YELLOW SECTION for Local 

20 
20 

IN3510 20 
20 
20 IN3611 20 

20 INI956 IN3512 20 
20 IN3513 20 
20 IN957 18.5 INI957 IN3514 20 
20 l~~~~ 16.5 IN3515 10 
20 15.0 INI958 IN3516 10 

20 IN960 14.0 INI517 10 
20 IN961 12.5 INI959 IN3518 10 
20 IN962 11.5 IN3519 10 
20 IN963 10.5 INI960 IN3520 10 

IN964 9.5 IN3521 5 

INI961 
IN965 8.5 IN3522 5 
IN966 7.8 IN3523 5 
IN967 7.0 INI962 IN3524 5 
IN968 6.2 IN3625 5 

INI963 

INI964 

2525 



SECTION 4800 'MiGI,a 

INTERNATIONAL RECTIFIER 
SEMICONDUCTOR DIVISION; 233 KANSAS STREET; EL SEGUNDO; CALIFORNIA 90245 ; CABLE RECTUSA ; TELEPHONE AREA CODE 213 ; 678-6281 

ZENERS REGULATORS 

VOLTAGE REFERENCE DIODES 

STANDARD VOLTAGE REFERENCES STANDARD VOLTAGE REFERENCES TIME STABLE REFERENCES 

IN3496 5,9-6,5 0,005 250 mW, 00-7 Case IN4570 6,4, ±5% 0,01 400 mW, 00-7 Case, IN3501 6,2-6,5 0,0013 400 mW, 00-7 Case 
IN3497 5,9-6,5 0,002 IN4571 6,4, ±5% 0,005 Zz = 100 Ohms IN3502 6,2-6,5 0,00065 
IN3498 5,9-6,5 0,001 IN4572 6,4, ±5% 0,002 A BV @ 0" to 75" IN3503 6,2-6,5 0,0013 
IN3499 5.9-6.5 0.0005 IN4573 6.4, ±5% 0.001 "A" = A BV@ -55" IN3504 6.2-6.5 0,0013 IN4574 6.4, ±5% 0.005 to 25", 25" 10 100" 

IN821 5.9-6.5 0.01 400 mW, 00-7 Case IN4575 6.4,±5% 0,01 400 mW, 00-7 Case, 6.2SRI 5.9-6.5 0.01 400 mW, 00-7 Case, 
IN823 5.9-6.5 0.005 Zz = IS Ohms IN4576 6.4, ±5% 0,005 Zz = 50 Ohms 6.2SR2 5.9-6.5 0,005 A BV 0.155 mV; 
IN825 5.9-6,5 0.002 "A"; Zz = 10 Ohms IN4577 6.4, ±5% 0,002 ABV@0"1075" 6.2SR3 5.9-6.5 0.002 1000 Hr. 
IN827 5.9-6.5 0.001 IN4578 6.4,±5% 0.001 "A" = ABV@-55° 6.2SR4 5.9-6.5 0,001 Zz = IS Ohms 
IN829 5.9-6.5 0.0005 IN4579 6.5, ±5% 0,0005 10 25°, 25° 10 100° "A" = Zz = 10 Ohms 

IN4580 6.4, ±5% 0.01 400 mW, 00-7 Case, IN429 5.9-6.5 0.01 400 mW, C-I Case 
IN826 6.2-6.9 0.002 400 mW, 00-7 Case IN4581 6.4, ±5% 0.005 Zz = 25 Ohms IN430 8.0-8.8 0.001 
IN828 6.2-6.9 0.001 IN4582 6.4, ±5% 0.002 A BV@001075° IN430A 8.0-8.8 0.001 

IN4583 6.4, ±5% 0.001 "A" = A BY@ -55° 
IN3779 6.3-6.7 0.Ql5 400 mW, 00-7 Case IN4584 6.4, ±5% 0.0005 10 25°, 25° 10 100" INI530 8.0-8-8 0.002 250 mW, C-4 Case 
IN3780 6.3-6.7 0.01 IN3154 8.0-8.8 0.01 400 mW, 00-7 Case, INI530A 8.0-8.8 0.001 
IN3781 6,3-6.7 0.005 IN3155 8.0-8,8 0,005 ABV@-55°to 

INI735 6.2, ±5% 0.01 C-G Case, IN3782 6.3-6.7 0.002 IN3156 8.0-8.8 0.002 25°,25° to 100° 
IN3783 6,3-6,7 0,001 IN31571 8.0-8.8 0.001 "A" = A BV@-5S" INI736 12,4,±5% 0,01 "A" = Nom. Temp 
IN3784 6.3-6.7 0.0005 to 25", 25° to 150° INI737 18,6, ±5% 0,01 Coeff. = 0,005 

IN935 8,55-9,45 0,01 500 mW, 00-7 Case, 
IN1738 24,8,±5% 0,01 

IN4565 6,4, ±5% 0.Ql 400 mW, 00-7 Case IN936 8.55-9,45 0.005 A BV @ 0" to 75° 
INI739 31.0, ±5% 0.Ql 

IN4566 6.4, ±5% 0.005 Zz = 200 Ohms IN937 8.55-8,45 0.002 "A" = A BV@ _55° INI740 37.2, ±5% 0,01 
IN4567 6.4, ±5% 0.002 A BY @ 0° to 75° IN938 8,55-9.45 0,001 :? B~,5~ 21" J~ ~O':' 550 

INI741 43.4, ±5% 0,01 
IN4568 6,4, ±5% 0,001 "A" = A BV @ -55° IN939 8.55-9,45 0.0005 INI742 49.6, ±5% 0,01 
IN4569 6,4, ±5% 0,0005 to 25", 25° to 100° to 25°, 25° to 150° I Available only in basic version, 
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Moliij' •• SECTION 4800 

INTERNATIONAL RECTIF=IER 
SEMICONDUCTOR DIVISION /233 KANSAS STREET / EL.SEGUNDO / CALIFORNIA 90245 / CABLE RECTUSA / TELEPHONE AREA CODE 213 /678-6281 

LOW POWER SILICON RECTIFIERS 

SILICON ASSEMBLIES 
Listing includes selected pre-engineered molded and open stack assemblies_ 
IR has a proven record of supplying new and unusual designs to meet stringent or unorthodox parameters_ 
For further assistance in ordering,or detailed information for designing, call your local IR Distributor, or your 
10callR.Field Office, or IR's EI Segundo offices. 

GENERAL PURPOSE MOLDED CIRCUITS 
Basic series of full wave bridges are specified. Other circuits shown are available. 

RATINGS AND CHARACTERISTICS 

IpM (surge)-Max. 
peak one cycle 
surge current 40 40 200 

I.M-Max. repetitive 
peak current 20 

T A-Operating 40° to -40" to -20" to 
temp eC) 140" 140" 140" 

T .-Operating 
temp ("C) 

CENTER TAP CIRCUIT ASSEMBLIES (+,-C: 

150 

-65" to 
150" 

NOTE 
Suitable safety factors-both voltage and cur
rent-commensurate with individual application 
conditions must be applied to the absolute 
maximum ratings to safeguard against voltage 
transients and current surges. 

_N;....:;B;;,:R~ID;;;;G=-E ~~C.:..:;IR;;;;C;~=T=A=SS=E~M=B::LI:ES=-:~: 

c-'-c DOUBLER CIRCUIT ASSEMBLIES T~IPLER CIRCUIT ASSEMBLIES N;-C. (+> 

(-> f : 
Page 7 (IR) 
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RATINGS-ABSOLUTE MAXIMUMS 

BRIDGE CIRCUIT ASSEMBLIES 

1 8 Amp Bridge 

1.8 1.3 18DB2A 3SO 
1.8 1.3 18DB3A 450 
1.8 1.3 18DB4A 600 
1.8 1.3 18DB5A 700 
1.8 1.3 18DB6A 800 
1.8 1.3 18DB7A 900 
1.8 1.3 18DB8A 1000 
1.8 1.3 18DB10A 1250 

5 Amp Bridge 

3_75 3.0 50FB1L 125 
3.75 3.0 SOFB2L 250 
3.75 3.0 50FB3L 375 
3.75 3.0 50DB4L 500 
3.75 3.0 SOFB5L 625 
3.75 3.0 SOFB6L 7SO 

6 Amp Bridge 

6.0 - 6OFB05L SO 
6.0 - 6OFB1L 100 
6.0 - 6OFB2L 200 
6.0 - 6OFB3L 300 
6.0 - 60FB4L 400 
6.0 - 6OFB6L 600 

100 
200 
400 
600 

200 
300 
400 
500 
600 
700 
800 

1000 

100 
200 
300 
400 
500 
600 

35 
70 

140 
210 
280 
420 
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PLUG-IN RECTIFIERS 
MAXIMUM CONDITIONS: 

T,-Operating Temperature ee): -60" to 170" 

T,t.-Storage Temperature eC): _60· to 170· 

Weight: 1/30l. 

Case: 0-3 (Page 13) 

MAXIMUM RATINGS 

~RM -Max. peak Heverse 
Voltage 
VR-Max. Continuous 
Reverse d.c. Voltage (Volts) 
IF (AV)-Max. Avge Rect'd 
Output Current @ 75·C (A) 

SOLID-STATE TUBE REPLACEMENTS 

Silicon rectifiers molded on tube-type 
bases to replace vacuum tube and mer
cury vapor tube rectifiers. Cross Refer
ence data is available. Dimensions are 
the same as the tube the device 
replaces. 

MEDIUM CURRENT MOLDED CIRCUITS 
Medium current full wave, single-phase, bridge circuits. 

Lead colors: Yellow = AC Red = + Black = -
Max. dc Output Current@ 55°C and Resistive Load: 10 Amperes. 
IFM (surge)-Max. Peak One-cycle Non-recurrent Surge Current: 300 

Amperes. 

MAXIMUM RATINGS 

HIGH VOLTAGE MOLDED CIRCUITS 

100' 

0.5 

200' 300' 400' 100 200 300 400 500 600 800 1000 

0.5 0.5 0.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

• JEDEC Regostered Values 

I.·M-Max. Recurrent Peak Forward Current: 60 Amperes. 
Operating Temperature Range: -65° to + 150°C. 
Case; Pigtail Leads: 0-4 Page 13 

Lug Terminals: 0-5 Page 14 

Listed below are 3 series of half-wave assemblies. Doubler assemblies are also available from International Rectifier. 

RATINGS-ABSOLUTE MAXIMUM OPERATING RANGE 

67D500H20TTS 
67D600H20TTS 
67D750H20TTS 

40.0 
50.0 
60.0 
75.0 

RATINGS-ABSOLUTE MAXIMUM OPERATING RANGE 

HALF-WAVE ASSEMBLY 
RC Compensated Type 67C-S Series (2) 

67COl5H20LSS IN4865 1.5 1.25 
67C024H20LSS IN4866 2.4 1.25 
67C030H20LSS IN4867 3.0 1.25 
67C050H20LSS IN4868 5.0 1.25 
67C075H20LSS IN4869 7.5 1.25 
67CIOOH20LSS IN4870 10.0 1.25 
67CI20H20LSS IN4871 12.0 1.25 50 270 -65" to _65· to 0-8 
67CI50H20LSS IN4872 15.0 1.25 175· 175" 
67C200H20LSS IN4873 20.0 1.25 
67C250H20LSS IN4874 25.0 1.25 
67C300H20LSS IN4875 30.0 1.25 
67C400H20lSS IN4876 40.0 1.25 
67C500H20LSS IN4877 50.0 1.25 
67C750H20lSS IN4878 75.0 1.25 

• IF (AV)-Max. average forward current (A) with resistive load @ 180· conduction. 
(1) This value is absolute maximum value. Derate by 50% for a standard safety factor. 
(2) Also available with turret lugs, or pigtail leads, and threaded studs. 

Page 8 (lR) 

For 67C-S and 67D·S series, optional electrical connections and mounting facilities 
are available. 
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HIGH POWER CARTRIDGE RECTIFIERS 
A practical series of rectifiers, molded to minimize flash-over and corona at high altitudes. Special ratings are listed for forced air cooling. Case Outline: 0-9 Page 14_ 

STANDARD SERIES, FERRULE HIGH CURRENT SERIES, FERRULE 
MINIATURE AXIAL LEAD CARTRIDGES MOUNTED CARTRIDGES MOUNTED CARTRIDGES 

0.6 
1.0 
1.5 IN1133 
1.5 IN1134 
1.8 IN1135 
1.8 IN1136 
2_0 IN2376 200 100 
2.0 67D020H53PNN 250 100 
2.4 IN2377 150 75 IN1137 
2.4 IN1138 
3.0 IN2378 ISO 75 
3.0 250 100 
3.6 IN1139 
3.6 IN1140 
4.0 IN2379 100 50 
4.8 IN1141 
4.8 IN1142 
5.0 67D050H53PNN 250 100 
6.0 IN2380 100 50 IN1143 
6.0 IN1143A 
7.2 IN1144 
7.2 IN1145 
7.5 
8.0 67D08OH53PNN 250 100 IN1146 

10.0 IN2381 75 25 
10.0 67DlOOH53PNN 250 100 
12.0 67DI20H53PNN 250 100 IN1147 
12.0 
14.0 IN1148 
15.0 67DI50H53PNN 250 100 
16.0 IN1149 
20.0 67D200H53PNN 250 100 
25.0 67D250H53PNN 250 100 
30.0 67D300H53PNN 250 100 
40.0 
50.0 

SILICON STACK ASSEMBLIES 
International Rectifier offers the widest selection of standard stack assemblies 
and the largest potential for special order devices. 

RECTIFIER CIRCUITS 
As listed, rectifier circuits incorporate only standard rectifier devices. IR offers 
standard stacks in 6 circuit configu rations with ratings of 12 to 1820 Amperes 
and 100 to 2000 Volts. 

HYBRID CIRCUITS 
Incorporating both silicon controlled rectifiers and standard rectifiers, these 
stacks provide controlled power for many applications. Four standard series 
are listed, with ratings of 8 to 720 Amperes and 100 to 1300 Volts. 

SILICON CONTROLLED RECTIFIER CIRCUITS 

75 
100 
65 
85 

50 
60 

65 
65 

60 
50 

50 
65 
50 
60 

45 

45 

50 

45 

250 IN1745 380 300 
IN1746 440 360 

250 INI747 360 270 
IN1748 420 330 

67D024H55FNN 250 INI749 320 220 
INI750 380 270 

IN1751 370 290 
250 IN1752 360 280 

INI753 330 230 
250 INI754 320 220 
250 

INI755 290 210 
IN1756 360 280 
IN1757 290 240 
IN1758 330 230 

250 
INI759 250 220 

250 

IN1760 250 220 
250 

INI761 300 240 
250 

IN1762 250 220 
250 
250 
250 
250 
250 

IGNITRON REPLACEMENT 

IR's 200IR70 REPLACES THESE IGNITRONS: 

FG2388 

WL6538 

5555 

AY555/6538 

WL555/6538 

GL555/FG2388 

GL5555 

CHARACTERISTICS: 

THERMAL-MECHANICAL 

67DOl5H55FNN 

67DOl8H55FNN 

67D024H55FNN 

67D036H55FNN 

67D048H55FN N 
67D050H55FN N 

67D075H55FNN 

67DlOOH55FNN 

67DI20H55FNN 

67DI50H55FNN 

67D200H55FNN 
67D250H55FN N 
67D300H55FNN 
67D400H55FNN 
67D500H55FNN 

IR No. 
2OOIR70 

500 

500 

500 

500 

430 
430 

375 

375 

375 

375 

375 
375 
375 
375 
375 

All SCR circuits provide greater power control range for many applications. 
IR offers 17 standard circuits with ratings of 11 to 1300 Amperes and 100 to 
1300 Volts. 

Temperature Storage -40· to +120C· 

Temperature Operating -40" to +65·C 

SINGLE PHASE BRIDGE Case 0·10 Page 14 
Operating Frequency 50 to 400 H. 

ELECTRICAL RATINGS 

VRM (non-rep) Maximum Transient Peak Reverse Voltage 

Non-Repetitive .005 sec. max. lSOOV 

eem/1969 

VRM (rep) Maximum Repetitive Peak Reverse Voltage 

Transient Suppression Module Limits 

Repetitive Peak Reverse Voltage to 

IF (AV) Forward Current (180· Condo Period) 
@ 50·C Max. Amb. Temp. 

Natural Convection Cooled 

Forced Air Cooled @ 1000 L FM 

See YELLOW SECTION for Local Offices, Phones Page 9 (IR) 

1200V 

735V 

225A 

475A 
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LIGHT SENSITIVE DEVICES 
IR offers both Silicon and Selenium photovoltaic cells for convenient design 
and product selection. 

SILICON PHOTOVOl TAlC CELLS 
Silicon Cells are commonly used for light sensing and power generation because 
of their high efficiency. 
A normal response time for Silicon Cells is 2 microseconds. The cells respond 
well to the longer wavelength (red) light and poorly to the shorter wavelength 
(blue) light. 

SELENIUM PHOTOVOl TAlC CEllS 
Selenium Cells offer color response similar to human vision and are especially 
useful in ultraviolet range applications. Due to a slightly higher internal 
impedance, selenium has a slower frequency response than silicon. 

SILICON READOUT ARRAYS 
Designed for perforated tape and punched card data reading systems, analog
to-digital encoders, and shaft positioning systems, these readout photocells 
provide high speed response to light passing through punched cards or tape. 
Typical current generated is 175 ,.,A for 0.01 square inch of active area with 
load impedance of I,OOOr! and 500 FC illumination. 

ElECTRICAL CHARACTERISTICS @ 500 FC, Color Temp. 28000 K 
Tungsten, 26°C Ambient 

MECHANICAL CHARACTERISTICS 

Cell listed is P-on-N. For N-on-P, 
use "A" in place of "P" (SAR-2-0B 
for N-on-P). For leads, add "PL" 
to code (SPR-2-0BPL for leads). For 
baseplate, add "B" to code (SPR-2-
OBB, SAR-2-0BBPL). 

Complete specifications and detailed application data are available. For order
ing and pricing information, contact your local IR Industrial Distributor, or 
you r local I R Field Office, or I R' s EI Segundo Offices. 

SOLAR CEll STANDARD 
Precisely calibrated to provide accurate radiation measurement. This standard 
is the solid-state analog to the pyroheliometer standard_ Each cell is calibrated 
against primary standard cells which were calibrated at Table Mountain 
California. . , 
This cell is used to check the efficiencies of production silicon solar cells and 
to calibrate artificial light sources in terms of solar energy radiation. 
Each cell is supplied with an BW' X 11" curve of the cell output characteristics. 
Each cell comes in a special carrying case, and the device incorporates thermo
couple lead and plug-in output terminals. 
IR Solar Cell Standard .... Part Number SC-g 

STANDARD INDIVIDUAL SILICON CEllS 
This is a listing of popular silicon cells offered by IR. These cells offer 

excellent characteristics and high reliability in an inexpensive form. 

Electrical Characteristics@ 100 mW/cm2, M = 1 

(1) Cells listed are P-on-N. For N-on-P, use "A" in place of "P" (SAR-I-08El for N-on-P). 
(2) All cells listed are P-on·N. For N-on-P, use "A" in place of "E" (S0505A6 for N-on-P)_ 

Listing Continues. 

Page 10 (lR) 
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STANDARD INDIVIDUAL SILICON CELLS-Continued 

SOLAR POWER MODULES 

Assemblies listed are designed for solar power conversion. They are suited 
for remote locations. Three types are listed below. 
Unmounted Power Modules: Individual modules of single cells connected 
in series. 
Weatherproof Modules: Individual cells imbedded in an epoxy resin provid
ing a rugged, shockproof, weatherproof housing. 
Hermetically Sealed Solar Power Converters: Cells mounted on hard 
anodized aluminum base with an O-ring seal and replaceable plexiglass cover. 

UNMOUNTED POWER MODULES 

The first number in the part number code indicates the number of cells in 
series. The last number indicates the conversion efficiency rating. That is, 
2SMI020E4 has 2 cells in series and a conversion efficiency rating of 4%. 

Electrical Characteristics@ 100 mWjcm2 , M = 1 

(1) All cells listed are P-on-N. For N-on-P use "A" in place of "E". 
For pigtail leads add "PL" at end of code. 
For ribbon leads add "T" at end of code. 

WEATHERPROOF MODULES 
ELECTRICAL CHARACTERISTICS @ 100 mWjcm2, M = 1 

SOLAR POWER CONVERTERS 

Electrical Characteristics @lIDO mWjcm2, M = 1 

Each unit has an overall diameter 
of 12 inches and a bolt circle of 
11.25 inches. 

SELENIUM PHOTOCELLS 

Selenium photocells are popular for light meters, as well as many other light
sensing applications. Many special parameters may be selected to meet specific 
requirements. Complete specifications for these standard series devices are 
Included in IR's Engineering Catalog. 

MOUNTED CELLS MOISTURE RESISTANT CELLS 

Page 11 (lR) 
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HEAT EXCHANGERS 

You look to IR for quality devices_ Now you can look to IR for total system 
design, development, and components 

HE-032 
HE-034 
HE-040 

HE-052 
HE-053 
HE-061 

TO-48, TO-65, 00-5, 1/4-28 Stud 
For 2 TO-48, TO-65, 00-5, 1/4-28 Studs 
For 2 TO-64, 00-4, 10-32 Studs 

TO-3 
TO-36 

Press Fit 

TO-64, 00-4, 10-32 Stud 
, TO-65, 00-5, 1/4-28 Stud 

Studs 

F-ll 

F-12 

F-13 
F-13 

F-13 
F-13 

F-5 
F-5 
F-5 
F-5 

For further data, call your locallR Industrial Distributor, or 10callR field office, 
or I R's EI Segundo Offices_ 

1.50 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.50 

:255 

Page 12 (IR) 
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'" ~ 67. 
". ROSSFLA=:ji!TS .?~.~ 
~ .160 400 
425 ,~ 

CONfORMS TO JEDEC 
OUTLI NE DO~5 

CASE B-4 

RED DOT 
!NOICATtS 
CAIHOOE 

OlD lEAD \ 

tt ~--I~""-1~~ 
CASE C-I 

CASE C-3 

l 
(AjlNl135 0500 
(B)IN!l36 1.000 
(C)INI737-1N1738 o.m 
{DjlNII39-HHl42 [190 

CASE C-6 

eem /1969 

CASE 0-2 

.ffi DIA 

li9S 00 

'" NOH 3 

DIMENSION NOTES: 1. Gate lead adjacent to chamfer. 
2. AnOde 

CASE A-2 3. Cathode 
4. Internally connected to anode. 

(tJ2JJ 
.34301.01 

CASE B-7 

rlM5~rrl~ _ 
I 210750 L - '"'T U\, / ~~OMLl 

"---040UAOI0450HOl£1 

R£D 001 INDICATES CASE C-4 '.ISUNF 211 THREAD POSITIV[ LEAD 

J!l1. ACRtlSS FLATS 
.667 

1~'~.OO~f-.J:~nIA :J,,, 115 450 

'" 453 850 
ill MAX 

DO·S-OUTLINE 

CASE C-8 

CASE 0-3 

CASE B-8 

CASE C-9 

Page 13 (lR) 

See YELLOW SECTION for LDcal Offices, Phones 

INCHES 
SYMBOL MIN. MAX. 

ACSJ .424 
¢B@ .047 .053 
00 .610 .640 
00, .501 .505 
¢o CD .14n 

F .080 .190 
J(j) .500 
N .200 .250 
N, .180 .250 

cD A.pplies to 25P Series, lead Fla!tened 
@Applies to IN3491 & 25 PW Senes. 

,NURLED -t f.-l 
1 T'iJd_'i' j' 
~~r- _T 

~N~+=- --J 

CASE B-2 (See Table) 

CASE B-9 

CASE 0·4 

o 
00 

CASE B-lO 

POLARITY "i 
"A><. 

f-h. 
'w.'~rn "'" 

SYMBOL .40.5'" 

"HAC eM' • -t 
ANODE ~ M~N 
LEAD~ 

I'- ,,, .. 
~M"'" GLASS 

INSULATiON 

.135~-.139" DIA •. 

027" -.035" CIA 
2 LEADS 

J10DlAlJIIIU 
"'ACES 

CASE C-IO 
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CASE 0-5 

EL£C.TERMIfW.SI0J2UNC-2llINSWS201t3~_ 

~~ ? {: ;~ t:f ltJ~ 
'--MTG.IHSERlSI0-32NC 

61R-H80TTS 

CASE 0-6 

.;-.U...,.. 
==.====.====¥=~I TI'I'OIIfISIltT""'''''' 

I· 
CASE 0-1 

CASE 0-8 

All DIINSIONS IN INCHES 

LVARIESWITH 
RATING AND SERIES 
SEE CATALOG D FDR DETAILS 

CASE 0-9 

2534 

.1 

"'7I1-OO1TNN 

67~TJllII 

CASE 0-10 

~
- .... 1 L I" 

.' <rl 
.at' L 

CASE F-l 

L. L 

r"'~ r····--J ·F r .... -11 f~ I I C····I i"· 

't':· -~ . , .... 
----.1 

.055 I 

.l r--t-

T 
CASE F-2 

,
... r··~·--"1 

--_,f.. ~-!~ .1.1 
.187 I T 4.125 

- JJ 
.u" -I- .• 9.R C ...J L 

2.50 .~50 

CASE F-3 

... 

[If l'f .. L .1~ 

l,,,j 

1.----.1. 
2}81 'J'" Rr 

11- .00===11 

.'" 

CASE F-1 

~5.50----I. 
l 

' ''1 ~.\O 
---.,.....''""''12 ... 1.5~ . . '.37' 

[... 1---'.50 .... 
CASE F-g 

T 

CASE F-9 
Page 14 (lR) 

CASE F-4 

CASE F-5 

I~~l 
L~J' 

L.J 
CASE F-6 

A MIRROR IMI\GE OF 
s:.::.sITE SIDE 

r-·\·7 
I l __ ._~ __ -'L-+--' 

··265 

'-_ .. _, ! 
f= -='--- .. _" 

CASE F-lO 

42~0I0THIC'''SS 

®-.J 
~.1 .... 
L~Il 

.181 

CASE F-ll CASE F-12 

I.se CIA. MIN. 

cASE F-13 

See YELLOW SECTION for Local Offices, Phones eem{1969 
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ARH FREE Of ANODIZE THIS SI{\[ aNl Y r-:=5~"=1 
!IUOO--11~ 

AREA FREE or ,.NODln THIS SIDE DNL Y 

2010lA 

CASE F-14 

CASE F-17 

CASE 00-9 

CASE TO-48 

1,00 

T~~ 
--j 

10 

CASE F-15 

THIS SURFACE FREE OF 
ANODIZE FOR,8USING 

+--1---1-- AlIO SEMICONDUCTOR 
MOUJlTIPlG . 

.750 
(TVP 8) 

1/2(TYP 8' CASE 00-4 

iij 
100 ~ 

i-~ h.·:i"" I 1000 .. 

if I) h 
MIN. l_Z20 alA. MAl 

L~.1AWG l. CASE 00-13 

1"~" ... _1+ _ 
__ .I .280 

'--1. 

U;:::;::::==:j .30 

I 

L ,., 
"'" 

~42' 
mO\CROSSfLATS 

~lYP 

fJ LllO""" 

L 
CASE 00-15 

1.75 

T-
=lUWG 

10 ." 
h 

300 .'" 
fJ ~'llomA_MAX 
10 ." L "2HWG 

CASE 00-7 

CASE 00-27 

CASE TO-64 

-~~·ru~t~ 
1.35 RED LEAD C/o 

(AUXILIARY 
CATHODE) 

CASE TO-93 

eern /1969 

~ 
2.'" 
Mil: 

'50 
ill 

WHITE LEAD 
(GATE) 

I 

~ 
I 

CASE TO-94 

Page 15 (lR) 

L06Z 
TCllACROSSFlATS 

CONFORMS TO T0-49 WHEN 
AUXILLIARY CATHODE 
LEAO IS REMOVEO 

See YELLOW SECTION for Local Offices, Phones 

l.t 10 

T 
'\. 

j f-- '--'''HREE OF ANODIZE THIS 
~ 2.00 f-.-SIOEONlY 

CASE F-16 

'" .~ 

'10 

312 
270 

CASE 00-8 

'" "00 
'10 

~---un 

312 
270 

150"'1 1'f"",lo·"TYProfl. Mo. DIA 

.-l TYP 
=====1El1" I 

CASE 00-39 

" 
.1IS 
.135 -"==l==oi 

'n 

CASE TO-83 
i:~~ ACROSS FLATS 
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L __________________ J 500 Superior Avenue • Newport Beach, Calif. 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

contents 
page 

Monolithic Circuits (See EEM Section 3130) .... 1621 - 1629 
Germanium Diodes .......................................................... 2537 
Silicon Diodes .................................................................. 2540 
Silicon Zener Diodes ...................................................... 2545 
Silicon Rectifiers .............................................................. 2552 
Silicon Transistors 

Small Signal Transistors ............................................ 2559 
Economy Transistors .................................................... 2570 
Power Transistors .......................................................... 2571 

some notes about our 
hughes catalog in eem ... 
These 50 catalog pages represent a broad variety of popular and 
readily available semiconductor products. Our complete semi
conductor line also includes the following families which do not 
appear in this edition of EEM: 
Silicon Voltage References Thyristors and Triggers 
Germanium Transistors Silicon Capacitor Diodes 
Field-Effect and Special Package 

UHF /VHF Transistors Si licon Rectifiers 
Dual and Darlington Transistors Special Assemblies 
In some cases the specific type you require may not be listed in 
our EEM pages. Because Hughes can supply virtually any semi
conductor type you need, we encourage you to check directly with 
the factory over our toll-free "Hot Line". Or, call the Hughes sales 
office in your area. 

our special device 
capabilities ... 
You'll find that Hughes can answer most any requirement you have 
for monolithic and discrete component dice. For special package 
or hybrid applications, contact us by "Hot Line" at the factory, or 
call your local Hughes sales office. 
Additionally, Hughes can supply devices in the "LID" (Leadless 
Inverted Device) or "Hermet" microtransistor configurations. 
Hughes regional sales offices and our factory sales personnel are 
ready to handle your inquiry. Call us. 

2536 See YELLOW SECTION for Local Offices, Phones eem/1969 



discrete 
devices 

germanium diodes 

Notes: (1) TA = -j-55°C (2) TA = +75°C (3) TA = -j-850 C (4) TA = +70oC 

'@iiDn. SECTION 4800 

1..--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

., Matched pairs of IN34's 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2537 
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germanium diodes cont'd 

250 milliwatt- Hughes house types 
00-7 case style 

Notes: (1) TA '" +55°C (2) TA '" +75°C (3) TA '" +85 0 C (4) TA '" +70oC 

2538 See YELLOW SECTION for Local Offices, Phones 
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I ---J hughes hot line 
(800)854-3280/ in California (714)548-0671 

germanium diodes cont'd 

250 milliwatt - Hughes house types DO-7 case style - (cont'd) 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2539 
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i HUGHES i SEMICONDUCTORS 
L __________________ J 500 Superior Avenue Newport Beach, Calif, 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

silicon diodes 

Notes: (1) +125°C (2) +100oC (3) +80 oC 

2540 

• @ 6Y test voltage 
t rnA 

"@ lOY test voltage 

See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 

eem /1969 



silicon diodes cont'd 

Notes: (1) + 125°C (2) +100 oC 

'UolId,ffiN SECTION 4800 

1 '--1 hughes hot line 
(800)854-3280 / in California (714)548-0671 

Retovery 
Tim. 

(,. see). 

Power 
Dissillation 

(mWI 

eem (1969 See YELLOW SECTION for Local Offices, Phones 2541 
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NEWPORT BEACH I;JIVISION 

silicon diodes cont'd 

Notes: (1) +125°C (2) +lIiooc 

2542 See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 

eem/1969 



i44iiifllftulffll SECTION 4800 

I --- I hughes hot line 
(800)854-3280 / in California (714)548-0671 

silicon diodes cont'd 

Notes: 12) .:f:100oC (5) +50oC Am r 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2543 
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silicon diodes cont'd 

Hughes house types 

Notes: (I) +125 0 C (2) +lOooC (4) +70oC tt Matched pairs 

2544 See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 

eem /1969 



IM"IbMttlfI SECTION 4800 

1·---1 hughes hot line 
silicon diodes cont'd 

(800)854-3280/ in California (714)548-0671 

Hughes house types- (cant/d) 

Maximum Peak 
ReverseVClltage 

(volts) 

silicon zener diodes 

Recovery 
Time 

(Ii sec) 

!'ower 
Dissipation 

(mW) 

NOTES: The following notes explain variations in the standard type numbers listed for Silicon Zener Diodes. "Note" numbers 
are inserted above type numbers in the "Type" column. A note number then pertains to all types Which follow it, up to that 
point where another note number is inserted and takes effect for subsequent types. 

1. Standard tolerances of 5.0% and 10% are available - no suffix is :+:10% 
tolerance; suffix "A" denotes :+:5% tolerance. 

2. Standard tolerance of :+:5%. 
3. Standard tolerance of :+:20%. 
4. Standard tolerances of 5.0%, 10%, and 20% are available - no suffix 

is 20% tolerance; suffix "A" denotes :+:10% tolerance; suffix B" is 
:+:5% tolerance. 

5. Reverse polarity types available; add suffix "R." 
6. Standard tolerances of 1.0%, 5.0% and 10% are available - no suffix is 

±10%i suffix !JA" denotes ±5% tolerance; suffix <lB" is ±1%. 
7. Standard tolerance of :+:15%. 
8. Impedance is derived from the 60 cycle AC voltage which results when an 

AC current having an RMS value equal to 10% of the DC Zener current is 
superimposed upon the DC current. 

9. Standard tolerance of :+:10%. 
10. Standard types are :+:10% tolerance; suffix "A" denotes :+:5% tolerance; 

suffix "C" denotes :+:10% clipper; suffix "CA" denotes :+:5% clipper. 

200 milliwatt 

eem /1969 See YELLOW SECTION for Local Offices. Phones 2545 
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i HUGHES i SEMICONDUCTORS 
L ______ -'-_~ _________ J 500 Superior Avenue • Newport Beach, California 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

silicon zener diodes cont'd 
250 mil/ iwatt 
low noise types {maximum noise density ND = 40p.V per square root cycle) 

400 milliwatt 

2546 See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 

eem /1969 



silicon zener diodes cont'd 

400 milliwatt-Ccont'd) 

600 milliwatt 

1 watt 

i4§"ifi,fflD SECTION 4800 

1"--1 hughes hot line 
(800)854-3280 / in California (714)548-0671 

eem 11969 See YELLOW SECTION for Local Offices, Phones 2547 
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1 HUGHES ! SEMICONDUCTORS 
L __________________ J 500 Superior Avenue. Newport Beach, California 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

discrete 
devices 

silicon zener diodes cont'd 
1 watt- Hughes house types 1.5 watt- Hughes house types 

• Maximum Forward Voltage Drop for all units - 1.5V @ 200mA. • Maximum Forward Voltage Drop for all units - 1.5V @ 200mA. 

1.5 watt temperature compensated 
Hughes house types- (and JEDEC equivalents, also available) 

2548 See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§,\id'ffifflj SECTION 4800 

1 ---I hughes hot line 
(800)854-3280/ in California (714)548-0671 

silicon zener diodes cont'd 

1.5 watt temperature compensated - (cont'd) 
Hughes house types-(including JEDEC types available) 

---N-om-.----~----~------------

inal 
Nom. Maximu.'" 
inal Zener DynamIc Maltimum Malti· 

Jener Test IlIIpe· Temperature ilium 
Current dance Cl)tfficient Power 

lIt @ III . . Rating Case 
(mA) (ollms) ±%/"C ±mVl"C(wltis) Sty~ 

30 ,005 .84 HL·IA 
30 ,002 .33 1.5 HL·IA 

30 .005 .925 
30 .002 .37. 

35 ,005 
35 .002 

40 .005 
40 .flO2 

2 watt 2 watt temperature compensated 

* Maximum Forward Voltage Drop for all units - 1.5V @ 200mA. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2549 
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L_~------'-----------J 500 Superior Avenue • Newport Beach, California 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

silicon zener diodes cont'd 
2.5 watt temperature compensated 

3 watt 

discrete 
devices 

* Maximum Forward Voltage Drop for all units - 1.5V @ 200mA. 

10 watt 

2550 See YELLOW SECTION for Local Offices, Phones eem /1969 



'4§rIU,rtlM S Eell 0 N 4800 

1.--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

silicon zener diodes cant'd 
10 watt- cant'd. 

eem 11969 See YELLOW SECTION for Local Offices, Phones 
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L __ ~---------------J 500 Superior Avenue. Newport Beach, California 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

si I icon rectifiers 

discrete 
devices 

The following condition applies, except where other
wise noted, for all silicon rectifier types in ths catalog: 

lead mounted silicon rectifiers 
DO-1 case style-(cont'd) 

Notes: 
(2) IR averaged over one cycle. (4) VF average volts at average current 
(3) Reverse polarity available; add suffix R. (7) At 25°C Ambient. 

Test Voltage = Peak Inverse Voltage 

2552 See YELLOW SECTION for Local Offices, Phones eem/1969 



silicon rectifiers cont'd 

lead mounted silicon rectifiers 

00-1 case style - (cont'd) 

00-12 case style 

eem/1969 

'Widlm. S Eell 0 N 4800 

1..--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

00-12 case style-(cont'd) 

00-13 case style 

HL-1 case style 

HL-1 case style- Hughes house types 

Notes: 
(2) IR averaged over one cycle. 
(3) Reverse polarity available; add suffix R. 
(7) At 25°C Ambient. 

(11) For applications with critical case dimension considerations, we recom
mend you contact factory to confirm these types will suit your exact 
requirements. 

(15) At 40°C Ambient 
(29) Plastic insulating sleeve over body. 

2553 
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: HUGHES : SEMICONDUCTORS 
I I 

discrete 
devices L __________________ J 500 Superior Avenue. Newport Beach, California 92663 

HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

silicon rectifiers cont'd 

miniature axial lead silicon rectifiers 

DO-27 case style-Hughes house types 

DO-27 case style-Hughes house types 

*AII units meet environmental requirements of MIL-S-19500. 
Operating temperature, -65°C to +150 0 C. Thermal resistance, 
70° C/W. Insulated body. Altitude, 80,000. Solid silver leads. 10 lb. 
10 lb. pull test. 

N,otes: (7) At 25°C Ambient. (13) At 100°C Ambient. 

DO-27 case style-Hughes house types 
(and JEDEC equivalents, also available) 

*AII units meet environmental requirements of MIL-S-19500C. 

miniature silicon glass rectifiers 
DO-29 case style 

stud mounted silicon power rectifiers 
DO-4 case style 

(6) IR in WIDe 

2554 See YELLOW SECTION for Local Offices, Phones eem /1969 



si I icon rectifiers cont'd 

stud mounted silicon power rectifiers 

DO-4 case style - (cont'd) 

Notes: (1) 00-4 package with modified anode lug 
(3) Reverse polarity (anode to stud) available; add suffix R 

l4§iliij'ffiN SECTION 4800 

1"--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

DO-4 case style - (cont'd) 
,.,..,.....,..,.""""'.--.,.".,..,..,.....-

(4) VF full cycle average (5) IR - DC or peak value (6) IR in /LADC 
(7) At 25°C Ambient (8) Ambient temperature 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2555 
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i HUGHES i SEMICONDUCTORS 
L __________________ J 500 Superior Avenue • Newport Beach, Calif. 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

si licon rectifiers cont'd 
stud mounted silicon power rectifiers 
00-4 case style - (cont'd) 00-4 case style - (cont'd) 

discrete 
devices 

00-4 case style- Hughes house types 

00-5 case style 

Notes: (3) Reverse polarity (anode to stud) available; add suffix R 

2556 

(4) VFfull cycle average (7) At 2SoC Ambient (8) Ambient temperature 
(9) At 25°C case (10) Base temperature (13) At 100°C Ambient (16) Case temperature 
(24) At 150°C Ambient (25) At 150°C Base 

See YELLOW SECTION for Local Offices, Phones eem f 1969 



si I icon rectifiers cont'd 

stud mounted silicon power rectifiers 
00-5 case style - (cont'd) 

Notes: (3) Re.erse polarity (anode to stud) available; add suffix R 
(4) VF full cycle average (5) IR-DC or peak value (7) At 25°C Ambient 
(8) Ambient temperature (9) At 25°C case (10) Base temperature 

i%ilblffiD SECTION 4800 

I --- I hughes hot line 
(800)854-3280/ in California (714)548-0671 

00-5 case style-(cont'd) 

00-7 case style 

00-8 case style 

00-9 case style 

(18) At 110°C Ambient (19) At 120°C case (21) Junction temperature 
(22) At 125°C Case (23) At 130°C Case 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2557 
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! HUGHES ! SEMICONDUCTORS discrete 
devices L __________________ J· 500 Superior Avenue • Newport Beach, Calif. 92663 

HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

silicon rectifiers cont'd 
stud mounted silicon power rectifiers 
00-9 case style-Ccont'd)' 

00-30 case style 

NDte: (3) Reverse polarity (anode to stud). available; add suffix R 

(7) At 25°C Ambient (8) Ambient temperature (10) Base temperature 

(17) At 150°C Case (19) At 120°C Case (21) Junction temperature 
(22) At 125°C Case (23) At 130°C Case 

stud mounted fast recovery 
silicon rectifiers 

stud mounted silicon power rectifiers 
HL-4 case style- Hughes house types 

.* 6 Ampere types, when mounted to 3"x 3"x){(' aluminum heat sink or equivalent 

stud mounted silicon power rectifiers 
with insulated base 
00-10 case style 

2558 See YELLOW SECTION for Local Offices, Phones eem/1969 



m.iiHrlfflD SECTION 4800 

I"--I.hughes hot line 
(800)854-3280/ in California (714)548-0671 

silicon transistors 

NOTES: 
The following notes define test conditions or parameters. 
They are inserted directly below their appropriate column 
headings throughout the transistor section. 

NOTE 1- (for Power Dissipation @ 25°C) 

A = Ambient Temperature 
C = Case Temperature 
J = Junction Temperature 

NOTE 2 -(for BVcE_) 

a = Base Open 
R = Specified Resistance 
S = Base Shorted 
V = Used only when Voltage Bias 

is applied 
X = Base-Emitter Back Biased 

NOTE 3 - (for hf-) 
E = Common Emitter 
B = Common Base 
C =Common Collector 

NOTE 4 - (for f-) 
B = Common Base Cutoff 
E = Common Emitter Cutoff 
M = Minimum Frequency of 

Oscillations 
T = Current Gain-Bandwidth 

Product 

silicon small signal transistors 
medium speed switches 

eem/1969 See VULOW SECTION for Local OffiC~, Phones 2559 
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! HUGHES ! SEMICONDUCTORS 
L-- _______ :..._~ ______ J 500 Superior Avenue • Newport Beach Calif 92663 
HUGHES AIRCRAFT COMPANY , • 

NEWPORT BEACH DIVISION 

si lieon tra nsistors cont'd 
si I icon sma II signa I tra nsistors 
medium. speed switches-(cont'd) 

amplifiers 

2560 See YELLOW .SECTION for Local Offices, Phones 

discrete 
devices 

eem /1969 



silicon transistors cont'd 
silicon small signal transistors 
amplifiers - cont'd. 

'Miijlmd S Eell 0 N 4800 

1 ..... 1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2561 
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si I icon tra nsistors cont'd 
silicon small signal transistors 
amplifiers - cont'd. 

2562 See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 

eem /1969 



si lieon tra nsistors cont'd 
silicon small signal transistors 

amplifiers-(cont'd) 
Power 

Dissi~ation 
@ 5"C TJ BVC80 BVe.-

Polarity (mW) ("C) (volts) (Yolts) 

NOTE 1 NOTE 2 

MPM 1000 (A) 
PNP 600 (Al 
MPN 1000t NPN 1000 Al 
NPN 200 '" 

40 
35 
40 

100 
150 

'miNlfflD SECTION 4800 

I--.J hughes hot line 
(800)854-3280/ in California (714)548-0671 

46ll 

Case 
Style 

general purpose-switches & amplifiers 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2563 
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i HUGHES i SEMICONDUCTORS 
L __________________ J 500 Superior Avenue. Newport Beach, California 92663 
HUGHES AIRCRAFT COMPANY 

NEWPORT BEACH DIVISION 

silicon transistors cont'd 

silicon small signal transistors 

general purpose-switches & amplifiers-(cont'd) 

** GHz 

general purpose-alloy 

2564 See YELLOW. SECTION for Local Offices, Phones 

discrete 
devices 

eern /1969 



m"lti,ffi. SECTION 4800 

[.-- I hughes hot line 
(800)854-3280 I in California (714)548-0671 

si I icon tra nsistors cont'd 

silicon small signal transistors 
general purpose alloy-(cont'd) 

hYE @ Ie 

(Min.) (Max.) (mA) 

36 88 

VeE (SAT) @ Ie 

(volts) (mA) 

0.6 5.0 
0.3 5,0 
0,3 5,0 
0.3 5;0 

hl-
1-

(MHz) 

PNP silicon alloy transistors-coaxial package (X-3) Hughes house types 

eem/1969 See YEllOW SECTION for local Offices, Phones 2565 
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NEWPORT BEACH DIVISION 

silicon transistors cont'd 

silicon small signal transistors 
PNP silicon alloy general purpose transistors-TO-5 case style 
Hughes house types 

high speed switches & amplifiers 

2566 See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 

eem /1969 



Cmlft,ffiQ SECTION 4800 

1---1 hughes hot line 
(800)854-3280 / in California (714)548-0671 

silicon transistors cont'd 
silicon small signal transistors 

high speed switches & amplifiers-(cont'd) 

eem /1969 

Power 
Dissipation 

@25°C 
(mw) 

T J BVCBO IIV~t-
(Oe) (volts) (volts) 

IIFE@ Ie 

NDrt 2 

See YELLOW SECTION for Local Offices, Phones 

IIf-

3 

2567 
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silicon transistors cont'd 

silicon small signal transistors 
high speed switches & amplifiers-(cont'd) 

choppers 

• Available in pairs 
** Pair 

2568 See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 
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iWMVlrt@j1 SECTION 4800 

1..--1 hughes hot line 
(800)854-3280/ in California (714)548-0671 

silicon tra nsistors cont'd 

silicon small signal transistors 

choppers- (cont'd) 
Power 

Dissipation bFE @ Ie VeE (SAT) @ Ie 
@ 25°C TJ BVCBO BVCE- f- case 

Polarity (mw) (OC) (volts) (volts) (Min.) (Max.) (mA) (volts) (mA) bf- (MHz) Style 

NOTE 1 NOTE 2 NOTE 3 NOTE 4 

PNP ISO (A) 140 20 20 (0) 10 5.0 6.0 (fl TO-18 
PNP ISO (A) 140 15 10 (0) 10 5.0 6.0~) TCt-111 
PNP 150 (A) 140 15 10 (0) 10 5.0 6.0 T) ,'0·18 
PNP 150 (A) 140 15 15 (0) 7.6 (T) TO·18 
PNP 150 (A) 140 15 15 (0) 7.6 (T) TO·18 

PNP 150 (A) 140 10 6 (0) 0.1 5.0 16 

ffi 
T0.18 

PNP 150 (A) 140 10 6 (0) 0.1 5.0 16 T0-18 
NPN 800 (A) 150 30 20 50 10 100 TO·5 
NpN 500 (A) 150 30 20 50 10 .100 (f) TO·18 
NPN 800 (A) 200 15 15 (0) TO·18 

NPN 150 (A) 200 15 5 (0) ·TO-I8 
I'!PN 150 (A) 200 30 15 (0) TO-til 
NPN 150 (AI 200 30 15 (0) TO·18 
NPI'! 150 (A 200 50 35 (0) T0-18 
NPIll 150{M 200 50 as {O} - ,; -';:' 10·UI 

NPN 300 (A) 175 30 30 (0) 50 1.0 0.15 10 10·18 
NPN 300 (A) 175 45 45 (a) 50 1.0 TO·18 
PNP 400 (A) 200 110 110 (0) 15 LO TO·77 
PNP 400 (A) 175 15 10 (0) 80 1,0 TO·46 
PNP 400 (A) 175 25 20 (0) 40 1.0 rO·46 

PNI' 400 (Al 175 1t 35 30. 1.0 
PNP 400 (A zoo l(l 
PNP 400 (A) 200 25 20 
Pi'll' 400 t) 200 40 35 
PNP 150 A) 140 30 30 

PNP 150 (A) 140 15 15 (O) ;-
PNP 150 (A) 140 10 Q (0) 
Pi'll' 400 t) 200 50 50 (0) 30 0.1 5.0 
PNP 300 A) 200 100 100 (0) 15 0.12 5.0 
PNP 300 (A) 200 120 120 (0) 10 5.0 

Pi'll' 500 (A) 200 60 50 !Ol 40 160 
PNP 500 (A) 200 60 40 60 240 
Pi'll' 

SOot 
200 60 30 (8l 90 ,~ 

1'1'11' 400 A) 200 60 50 1°) 40 160 
PNP 400 A) 200 60 40 0) 60 240 

PNP 400 (A) 200 60 30 {Ol 90 ~ 

Pi'll' 400 (Al 200 20 20 (0 30 
1'1'11' 400 (Il.) 200 40 35 {Oi 20 

* Available in pairs 
** Pair 

dual emitter integrated choppers 
TO-72 case style 

Polarity 
BVHO 
(volts) 

NPN 6 
NPN 6 
NPN 6 
NPN 10 
NPN 10 

10 
10 
10 

, 1~ 

eem /1969 See YELLOW SECTION for Local OHices, Phones 2569 
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si I icon tra nsistors- cont'd 

dual emitter integrated choppers 
, TO~72-case style (cont'd) 

silicon NPN small signal transistors 
economy transistors - TO-98 case style 

2570 See YELLOW SECTION for Local OHices, Phones 

discrete 
devices 

eem/1969 
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1"'-'-1 hughes hot line 
(800)854-3280 / in California (714)548-0671 

silicon transistors cont'd 

silicon power transistors 

* KHz 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2571 
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si I icon tra nsistors cont'd 

silicon power transistors- (cont'd) 

2572 See YELLOW SECTION for Local Offices, Phones 

discrete 
devices 

eem /1969 



silicon tra nsistors cont'd 
silicon power transistors-(cont'd) 

Power 
Dissipation 

@ 250 C T J BVCBO BVeE"'; 
(Watts) (OC) (volts) (volts) (Min.) 

NOTE 1 NOTE 2 

(e) 80 60 (0) 20 

t 80 60 (0) 40 
0) 100 BO.(O) 20 
e) 100 80 (0) 40 

(e) eo 60 (S) 20 

60 (S) 20 
BO(O) 20 

120 (0) 20 
80 (0) 40 

120 (0) 40 

i4§"IbMffllI SECTION 4800 

1'--1 hughes hot line 
(ROQ)854-3280 / in California (714)548-0671 

hFE @ Ie 

(Max.) (AmI'S) 

60 1.0 
120 1.0 
60 1.Q 

120 1.0 
150 O.ol 

150 0.01 
60 0;5 
60 0.5 

120 0.5 
12G 0.5 

VeE (SAT) @ Ie 

(Volts.) (Amps) 

0.25 
0.25 
0.25 
0.25 
0.5 

hf-

NOTE 3 

20 (~) 
40 (E) 
20 tE) 
40 IE) 

f
(MHz) 

Case 
Style 

eem f 1969 See YELLOW SECTION for Local Offices, Phones 2573 
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silicon transistors cont'd 

silicon power transistors-(cont'd) 

2574 See YELLOW SECTION for Local Offices, Phones 
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I ---- I hughes hot line 
(800)854-3280/ in California (714)548-0671 

silicon tra nsistors cont'd 
silicon NPN power transistors 
Hughes house types Hughes house types 

Rated Sat. Voltages (Max.) Rated ItF. sat. Voltages (Max.) 
Breakdown hFE Po Breakdown @le=9.5A Pc 
Voltages @ 1e=1.0A le=1.011 leBo Tc@ Voltages VeE=2.0V Ie =5.0A leBO Tc@ ft 

(Yolts) Ve. = 2.0V I. = O.lA if:i. @ 100·e Case (Yolts) 1.=.05A Max. Ve. 100"0 fa::.) Case 
Ve. VeE VEe Min. Max. VeE V .. Ve. (Watts) Style Vee VeE VEO Min. Max. VeE V .. (I'A) @ (watts) ( Z). StYle 

250 200 8 15 0.5 1.0 5.0 100 80 TO·3 8 50 150 0.35 1.2 0.1 30 4 35 T8:46 
400 325 8 15 0.5 1.0 5.0 100 80 TO·3 8 50 150 0.35 1.2 0.1 30 4 85 , T 46 
500 400 8 15 0.5 1.0 5.0 100 80 TO·3 8 50 150 0.35 1.2 0.1 60 4 as TO·'16 
600 400 8 15 0.5 1.0 5.0 100 80 TO·3 8 50 150 0.35 1.2 0.1 60 4 ~~ .. TO-46 
700 400 8 15 0.5 1.0 5.0 100 80 TO·3 8 50 150 0.35 1.2 0.1 60 4 TO-46 

250 200 8 10 50 0.5 1.5 1.0 150 80 TO·3 8 30 - 0.35 85 TO-46 
400 325 8 10 50 0.5 1.5 1.0 150 80 TO·3 8 30 - 0.35 85 TO·46 
500 400 8 10 50 0.5 1.5 1.0 150 80 TO·3 8 30 - 0.35 85 TO·46 
600 400 8 10 50 0.5 1.5 1.0 150 80 TO·3 8 30 0.35 85 TO-46 
700 400 8 10 50 0.5 1.5 1.0 150 80 TO·3 8 30 - 0.3$ 85 TO-46 

250 200 8 10 0.5 1.5 1.0 150 80 TO·3 8 120 85 TO-46 
400 325 8 10 0.5 1.5 1.0 150 80 TO·3 8 120 85 10·46 
SOO 400 8 10 0.5 1.5 1.0 150 80 TO·3 8 120 85 10·46 
600 400 8 10 0.5 1.5 1.0 150 80 TO·3 8 120 85 TO-46 
700 400 8 10 0.5 1.5 '1.0 150 80 10-3 .8 120 85 TO-46 

250 200 !l 10 0.5 1.5 1.0 150 40 TO·(>6 85 TO-46 
400 325 8 10 0.5 1.5 1.0 150 40 TO·66 85 10·46 
500 400 8 10 0.5 1.5 1.0 150 40 TO·66 8li TO·46 
600 400 8 10 0.5 1.5 1.0 150 40 TO.66 85 TO-46 
700 400 8 10 0.5 1.5 1.0 150 40 TO·5& 85 TO-46 

250 200 8 10 50 0.5 1.5 1.0 150 40 TO·66 115 TO-46 
400 325 8 10 50 0.5 1.5 1.0 150 40 TO'66 13,5 TO·s 
500 400 8 10 50 0.5 1.5 1.0 150 40 TO·66 85 TO·S 
600 400 8 10 50 0.5 1.5 LO 150 4Q TO·66 85 TM 
700 400 8 10 50 0.5 1.5 1.0 ISO 40 TO·66 $S TO·5 . 

250 200 8 IS 0.5 1.0 5.0 100 40 8E- TO·S 
400 325 8 15 0.5 1.0 5.0 100 40 '85' TO·S 
500 400 8 15 0.5 1.0 5.0 100 40 8$ TO·S 
600 400 8 1S O.S 1.0 5.0 11)0 40 TO·66 85 TO-S 
700 400 8 15 0.5 1.0 5.0 100 40 TO·66 • 85 TO;5 

250 200 8 15 0.5 1.0 5.0 100 80 rO.61 8 30 TO-S 
400 325 8 15 0.5 1.0 5.0 100 SO TO.61 8 120 TO·5 
500 400 8 15 0.5 1.0 5.0 100 80 TO.61 8 120 TO·5. 
600 400 8 15 0.5 1.0 5.0 100 80 TO·61 8 1'20 TO·5· 
700 400 8 15 0.5 1.0 5.0 100 gO T0.61 8 120 TO·5 

250 ZOo 8 10 sO 0,5 1.5 1.0 150 .8'0 TO.61 8 l2\) TO·S 
400 325 8 10 50 0.5 a 1.0 150 80 TO·S1 8 511 to·5 
SOO 400 8 10 so 0.5 1.0 150 80 TO·61 8 50 ·rO·5 
500 400 8 10 50 0.5 1.5 1:0 150 80 TO.61 8 so TO·S 
700 400 8 10 50 0.5 1.5 1./) 150 80 TO·61 8 30 TO·5 

2SO 200 8 10 0.5 1.5 1.0 150. SO TO·61 8 30 TO·5 
400 325 8 10 0.5 1.5 1.0 150 80 TOoSl 8 30 TO·s 
500 400 1\ 10 0.5 1.5 1;0 150 80 TO·61 
600 400 8 10 0.5 1.5 1.0 150 80 T0-61 
700 400. 8 10 0.5 1.5 1.0 150 SO TO·61 

Hughes house types Hughes house types 

Rated liFE Sat. Vi/ltages {Max.) 
BrlUlkdown @/c=5.0A . PD 
VOltllglls Vt.=5.0V 1c=IMtA .t<;eoTq @. ff 
(vo~$) 11I""o.sA (IlA) it, 100"t (Typ.) 

Vee" VeE VEs Mill. Mall •• Vet Vu M~l., <)1' (watts) (MW.~) 

80' 40 8 20 60 0.5 2.0 1.0 60 4 70 
100 lI() 8 . 20 60 0:$ 2.0 1.0 60 4 .10 
80 40 8 40 120 0.5 2.0 1.0 .60 4 .10 

100 80 8 40 120 0.5 2.0 1.0. 60 4 II 80 40 8 100 0.5 2.0 1.0. 60 4 

100$0' 8 1~ 0.5 2.0 1.0 60 4 70 T0-5 
00 40 8 lio 0.5 2.0 1.0 60 4 70 TO·s 
80 40 8 20 60 0.5 2.0 1.0 ao 20 10' MT-9 

100 80 8 20 60 0.5 2.0 1.0 60 20 70 MT.!\ 
60 40 8 40 120 0.5 2.0 1.0 60 20 70 MT'9' 

'100 80 8 40 120 0.5 ·Z.O 1.0 60 
80 40 8. 100 ,',"""'-.- ·0 .. 5· . i~8 '1.0 60 

100 80 8 100 ~ 8J, l,t) 60 
60 40· $ 20 '. .5 2;0 .1.11 '60 
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: HUGHES i SEMICONDUCTORS 
L ______ : __ . ________ . ______ J 500 Superior Avenue • Newport Beach, Calif. 92663 
HUGHES AIRCRAFT COMr~ANY 

NEWPORT BEACH DIVISION 

silicon transistors cont'd 

silicon NPN power transistors 

Hughes house types-(cont'd) 

*with isolated collector. 

Hughes house types 

Hughes house types 

Hughes house types 

2576 See YEllOW SECTION for Local Offices, Phones 
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IT E has your number 
LINEAR INTEGRATED CIRCUITS I TRANSISTORS 

Every LTE Component 100% Tested to each Parameter 
For military/industrial types, for consumer/entertainment types, for linear integrated circuits in ANY quantity,' call us 
for low factory-direct prices; Government Source Inspection and Certificate of Conformance available where required. 

LINEAR INTEGRATED CIRCUITS 
702C 709C 710C 711C RTL Integrated Circuits 

MILITARY - INDUSTRIAL TYPES 
2NI09 2N501A 2N722 2N935 2N1132B 2N1608 2N1986 2N2217 2N2540 2N3020 
2N128 2N502 2N722A 2N936 2N1135 2N1613 2N1987 2N2217A 2N2586 2N3072 
2N207 2N502A 2N743 2N937 2N1135A 2N1623 2N1988 2N2218 2N2616 2N3073 
2N207A 2N502B 2N744 2N938 2N1158 2N1639 2N1989 2N2218A 2N2645 2N3107 
2N207B 2N503 2N753 2N939 2N1158A 2N1643 2N1990 2N2219 2N2651 2N3108 
2N217 2N504 2N768 2N940 2Nl177 2N1654 2N1991 2N2219A 2N2696 2N3109 
2N223 2N534 2N770 2N941 2N1178 2N1655 2N20OB 2N2220A 2N2697 2N3110 
2N224 2N535 2N771 2N942 2N1179 2N1656 2N2048 2N2221 2N2710 2N3114 
2N225 2N535A 2N772 2N943 2N1180 2N1663 2N2049 2N2221A 2N2784 2N3117 
2N226 2N535B 2N773 2N944 2N1199 2N1676 2N2083 2N2222 2N2785 2N3120 
2N227 2N536 2N774 2N945 2N1199A 2N1677 2N2086 2N~222A 2N2786 2N3121 
·2N231 2N581 2N775 2N946 2N1200 2N1708 2N2087 2N2274 2N2787 2N3133 
2N232 2N582 2N776 2N947 2N1201 2N1711 2N2088 2N2275 2N2788 2N3134 
2N240 2N583 2N777 2N956 2N1204 2N1726 2N2147 2N2276 2N2789 2N3135 
2N269 2N584 2N778 2N960 2N1219 2Nl727 2N2148 2N2277 2N2790 2N3136 
2N300 2N588 2N779 2N961 2N1221 2N1728 2N2162 2N2280 2N2791 2N3137 
2N301 2N589 2N783 2N962 2N1222 2N1742 2N2163 2N2281 2N2792 2N3209 
2N301A 2N597 2N785 2N963 2N1223 2N1743 2N2164 2N2282 2N2801 2N3244 
2N317A 2N598 2N794 2N964 2N1228 2N1744 2N2165 2N2297 2N2837 2N3245 
2N327A 2N599 2N795 2N965 2N1229 2N1745 2N2166 2N2303 2N2838 2N3250 
2N327B 2N600 2N796 2N966 2N1230 2N1746 2N2167 2N2360 2N2845 2N3251 
2N328A 2N601 2N828 2N977 2N1231 2N1747 2N2168 2N2361 2N2846 2N3252 
2N328B 2N647 2N834 2N978 2N1232 2N1748 2N2169 2N2362 2N2847 2N3253 
2N329A 2N649 2N835 2N995 2N1233 2N1749 2N2170 2N2368 2N2848 2N3254 
2N329B 2N656 2N846 2NI010 2N1252 2N1750 2N2175 2N2369 2N2868 2N3299 
2N344 2N657 2N846A 2NI024 2N1253 2N1752 2N2176 2N2369A 2N2869 2N3301 
2N345 2N670 2N858 2NI025 2N1267 2N1753 2N2177 2N2374 2N2870 2N3302 
2N346 2N671 2N859 2NI026 2N1268 2N1754 2N2178 2N2375 2N2883 2N3304 
2N352 2N672 2N860 2NI027 2N1269 2N1785 2N2180 2N2376 2N2884 2N3337 
2N353 2N673 2N861 2NI028 2N1270 2N1786 2N2181 2N2380 2N2894 2N3338 
2N386 2N696 2N862 2NI034 2N1271 2N1787 2N2182 2N2380A 2N2904 2N3339 
2N387 2N697 2N863 2NI035 2N1272 2N1788 2N2183 2N2398 2N2904A 2N3342 
2N393 2N698 2N864 2NI036 2N1275 2N1790 2N2184 2N2399 2N2905 2N3343 
2N395 2N699 2N865 2NI037 2N1411 2N1864 2N2185 2N2410 2N2905A 2N3344 
2N396 2N699A 2N869 2N1118 2N1416 2N1865 2N2186 2N2443 2N2906 2N3345 
2N396A 2N699B 2N869A 2N1118A 2N1420 2N1866 2N2187 2N2475 2N2906A 2N3346 
2N404 2N703 2N870 2Nl119 2N1427 2N1867 2N2192 2N2476 2N2907 2N3730 
2N406 2N706 2N871 2N1122 2N1428 2N1868 2N2192A 2N2477 2N2907A 2N3731 
2N408 2N706A 2N910 2N1122A 2N1429 2N1889 2N2192B 2N2478 2N2930 2N3732 
2N410 2N706B 2N911 2N1123 2Nl436 2N1890 2N2193 2N2479 2N2954 
2N412 2N708 2N912 2N1124 2N1467 2N1893 2N2193A 2N2480 2N2966 
2N414 2N709 2N914 2N1125 2N1472 2N1905 2N2193B 2N2481 2N2967 
2N428 2N717 2N915 2N1128 2N1478 2N1917 2N2194 2N2483 2N3009 
2N495 2N718 2N916 2N1129 2N1494 2N1918 2N2194A 2N2484 2N3010 
2N496 2N719 2N918 2N1130 2N1494A 2N1973 2N2194B 2N2509 2N3011 
2N497 2N719A 2N926 2N1131 2N1499 2N1974 2N2195 2N2510 2N3012 
2N498 2N720 2N927 2N1131A 2N1499A 2N1975 2N2195A 2N2511 2N3013 
2N499 2N720A 2N928 2N1131B 2N1500 2N1983 2N2195B 2N2537 2N3014 
2N499A 2N721 2N929 2N1132 2N1606 2N1984 2N2199 2N2538 2N3015 
2N501 2N721A 2N930 2N1132A 2N1607 2N1985 2N2205 2N2539 2N3019 

CONSUMER - ENTERTAINMENT TYPES 
2N207 2N225 2N502 2N499A 2N1743 2N1745 ltN2361 2N1201 
2N224 2N226 2N499 2N1742 2N1744 2N2360 2N2362 ltN1267 

WRITE FOR COMPLETE CATALOG - AND LINEAR INTEGRATED CIRCUITS DATA SHEETS 

CUSTOM SPECIfICATIONS ARE OUR SPECIALTY 

-11 E LANSDALE TRANSISTOR & ELECTRONICS, INC. 
ADVANCE LANE & RT. 309, CO LMAR, PA. 18915 

2578 See YELLOW SECTION for Local Offices, Phones 
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LEDEX 
/ . 

\e __ • 

LEDEX DIVISION, LEDEX INC., lQ6 'Webster St., Dayton, Ohio 45402 
CUSTOM CIRCUITRY & CONTROLS phone (513) Q24-9891 

SILICON BRIDGE RECTIFIERS AND ARC SUPPRESSORS 
Efficient, light, economical, and exceptionally 
reliable, Ledex transient protected silicon 
bridge rectifiers have built-in transient con
trol. High voltage spikes on either AC or DC 
sides are automatically clipped at 200 volts, 
protecting the diode cells as well as other 
circuit components. 

Stock models carry 7.5 amperes at intermit
tent duty, 1.8 amperes at continuous duty. 
Recommended for use with all Ledex electro
mechanical products and for any system sub
jected to high voltage spikes from solenoids, 
relays, or other inductive equipment sharing 
a common AC line. Storage and ambient tem
perature range is -55"C to +125"C. 

RATINGS FOR 60 THROUGH 400 CPS* CURRENT RATING BY DUTY CYCLE (20·C) 

PIV Input VRMS Output VDC Surge Amps Duty Cycle Continuous 3/4 V2 V. 1/10 

Nominal Automatic Protection 115 100 - Max. Current Rating (amps) 1.8 2.4 3.6 7.2 7.5 
Maximum within design limits 130 116 25 amps 8 ms Max. Pulse Length (sec) Continuous 115 100 43 20 

* Sinusoidal input, resistive or inductive loads pulse length 
* Duty cycle = puGe -ieiiglli~'-off" time 

OCTAL PLUG·IN 
MODEL NUMBER 
A·46502·003 
Weight: 1% oz. Mates with stan· 
dard octal tube socket such as 
Cinch·Jones 8AB or equal. 

TURRET TERMINAL 
MODEL NUMBER 
A·46501·003 
Weight, 1'12 oz. Standard binding 
post type terminals, #5·40 x '¥a" 
mounting stud. 

QUlCK·CONNECT TERMINAL 
MODEL NUMBER 
121011·001 
Weight, 1'12 oz. Mates with A·AMP, 
Inc. Series 250 (Faston) or equiv· 
alent 1/4" terminals. 

ARC SUPPRESSORS 

eem/1969 

Ledex Arc Suppressors eliminate arcing 
caused by reverse voltage spikes produced 
when the circuit to an inductive load is dis
connected. These reverse voltages, while of 
short duration, often reach high value. They 
can damage the contacts of the control cir
cuit, cause shorts, radio interference, and 
eventual malfunction. 

.-r5·40 NC·2A TH'D 
CAD PLATED 

Stock models include diode/capacitor de
signs, with lowest peak reverse voltage rat
ing - ideal for protection of solid state cir
cuit components; and diode / capacitor / zener 
designs, which minimize armature drop-out 
time for applications in which operating 
speed is critical. 

See YELLOW SECTION for Local Offices, Phones 2579 
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NEC ESAKI DIODES are recommended for high-speed 
switching applications. Specifications available 
upon request. 

:'j~ • • J . . jJ 
NEC MICROWAVE TRANSISTORS-enthusiastically approved by leading 
telecommunications and electronic data processing engineers. In 
complex communications systems, NEC Microwave Transistors provide 
consistently excellent performance under the most difficult ambient 
environmental conditions. Our Type V417 Microwave Transistor, which 
operates with NF 9dB at 4 GH", is well known. In this same group we 
also recommend our types V327 and V415 Microwave Transistors. 
Specification inquiries and consultations cordially invited, without 
obligation. 

NEC manufactures high quality SCR, SR, 
TRIAC, DlAC, Unijunction, Voltage Ref
erence Diodes (Vz7V - 1S550 through 
1SS552), and HF Zener Diodes (RD7H, 8H 
and 10H). NEC Silicon Controlled Recti
fiers and Silicon Rectifiers are recom
mended for high current, high voltage 
applications. NEC also produces SCR 
and SR, tailored for a vast range of 
current/ voltage requirements. 

TYPE NO. P VBB 
(mW) (V) 

2SH.l1 450 35 

UNIJUNCTION TRANSISTORS 2SH12 450 35 

2SH16 200 25 

2SH17 200 25 

10 (I\) V BlM (V) 
200 400 IGT (rnA) VGT(V) 

6.0 AC06B AC06D ±50 ±3.0 

TRIACS 6.0 AC06BS AC06DS ±50 ±3.0 

10 AC10B AClOD ±50 ±3.0 

10 AC10BS AC10DS ±50 ±3.0 

DIAC TYPE NO. VBO, (V) Ip (A) 
V413 ±26~40 ±2.0 

NEC "ESVAC" (Epitaxial Silicon Capacitance Diode) 
includes thrte groups: 1S1617, 1S1618 and 
1S1619. Our outstanding Capacitance Diodes util
ize "Hyper-Abrupt Junction," (the rate of junction 
capacitance varying with applied voltage). Espe
cially recommended for use in automatic gain con
trol, automatic frequency control, frequency modu
lation, phase modulation and voltage tuning· 
circuits, with high reliability and excellent tempera
ture characteristics. 

INTEGRATED CIRCUITS: Nippon Electric is Japan's 
foremost manufacturer of Integrated Circuits. Rec
ognizing the vital role of miniaturization in the 
electronic industry, NEe has perfected mini-micro
scopic IC's to insure maximum economy, function 
and durability. 

FOR DESK CALCULATORS: The NEC MOS Series 
(ftPD 9-15), now available in production quantities, 
offers high reliability with very stable performance. 
NEC will soon begin production of LSI (Large Scale 
Integration) to meet the industry's growing needs. 

FOR INDUSTRIAL USE: NEC's new family of TTL, 
designated the ftPB200 Series, provides total com
patibility with standard U.S.A. products. Our ftPC51 
is designed for use in Operational Amplifiers, and 
the ftPC71 for Comparator applications. 

FOR CONSUMER PRODUCTS: The ftPC16 is a linear 
IC for IF amplification in television audio circuits. 
Performance is excellent in limiting characteristics, 
linearity of detector and temperature stability. Ad· 
vanced design concepts make the ftPC16 signifi
cantly superior to circuits employing the usual 
discrete components. 

NEC'S EXTENSIVE RANGE OF CAPAC ITORS ARE GUARANTEED TO MEET YOUR MOST EXACTING SPEC IFICATIONS: 

2580 

"BL" CAPACITORS. Special "Boundary Layer" ceramic semiconductor capacitors developed by NEC are based on a new 
principle enabling optimized by·passing applications in H F. and High Speed Pulse circuits, with improved temperature 
and frequency characteristics. 
TANTALUM "E" SERIES. Small, rectangular, solid tantalum capacitors, transfer molded with plastic material, supplied 
with uni·directional leads for use in pri~ted circuits. 
TANTALUM "H" SERIES. Hermetically sealed in a metal case, designed expressly for communications equipment, indus
trial control systems and electronic computers. 
"MICROSOLlD" TANTALUM. Smaller size is more suitable for use in high density electronic circuits. 
"MYLEX" (MYLAR FILM). More compact and lighter in weight than the polyester type, "Mylex" capacitors provide highly 
efficient operation at very low voltages. 

See YELLOW SECTION for Local Offices, Phones eem /1969 



DIODES FOR RE-CHARGING NICKEL-CADMIUM 
BATTERIES-TRANSFORMER TYPE CHARGERS 
The Rect-A-Cell selenium diode is rugged, depend-
able and does not age. The mechanical construc
tion includes a metal wrap plus a spring to insure 
positive contact to the selenium cell under all 
conditions. The diode may be included as a part of 
the transformer secondary winding assembly, and 
encapsulated without loss of contact. The tran
sient-free characteristic of selenium makes this 
high density diode particularly well suited for low 
voltage battery chargers. 
Part No. 302-123 ~ .. ' x ~ ... x '~';' overall length 
AC Input: 33V RMS Max. 
DC Output: 125-175 MA depending upon the heat 

transfer characteristics of the installa
tion. 

BRIDGE RECTIFIERS FOR 
TRANSFORMERLESS CHARGERS 
Where the battery and charger are permanently 
connected, a capacitor plus the low voltage bridge 
rectifier may be used directly from the 125 volt 
AC line. The completely wired, four section bridge 
rectifier provides a small, efficient, long life de
vice, protected from normal atmospheric conditions. 

Part No. 301-173 33 V RMS AC 
DC output: 50-150 MA. 

Part No. 301-172 33 V RMS AC 
DC output: 100-225 MA. 

Larger sizes for higher charging rates are also 
available. 

HIGH VOLTAGE SELENIUM CARTRIDGES 

C. 

High Voltage Selenium cartridges, which feature low leakage, high con
ductivity, stability and reliability. 

Pa rt No. 303-59 
Part No. 303-248 
Pa rt No. 303-351 
Pa rt No. 303-352 
Part No. 303-353 
Part No. 303-354 
Part No. 303-355 
Pa rt No. 303-356 

800 PIV "Boost" 
6500 V II Focus" 
7500 V 

10,000 V 
11,000 V 
12,000 V 
18,000 V 
20,000 V 

'x." L X %/' Oia. 
2X." L X %." Oia. 
2~." L X %." Oia. 
2'~." L X %." Oia. 
3~. /I L X %." Oia. 
3% " L x %." Oia. 
4~. /I L X %." Oia. 
5% /I Lx%," Oia. 

COLOR TV CONVERGENCE RECTIFIERS 

Selenium diodes with extra high conductivity and long life, 
epoxy encapsulated in Lexan cases, mechanically inter
changeable with open plate construction rectifiers, and 
ready for application to printed circuit boards. Three types, 
covering 3, 4, and 5 cell devices are availabl·e. Other types 
may be made if required. 
Part No. 301-58 3 cell 
Part No. 301-1 4 cell 
Part No. 301-261 5 cell 
Part No. 301-357 4 cell 

lJ{t x %" x 'K," 
lJ{{ X %" x 'Kt 
Va" x %" x WI" 

BRIDGE RECTIFIERS FOR SOLENOID, 
MOTOR AND RELAY OPERATION 

A completely wired, single phase bridge rectifier, 
in a Lexan case, with center mounting and eyelet 
comp lete Iy insu lated. 

Part No. 302·137 
130 VAC RMS lOq MA DC 5A1" x %" x ~6" 

Part No. 302·235 
250 VAC RMS 80 MA DC %" x %" X ~ .. ' 

Other ratings available upon request. 

POWER RECTIFIERS
CONVENTIONAL CONSTRUCTION! 

Rectifier cells from 0.7" x 0.7" to 8" x 16" are available 
as cells or stacks for convection cooling, fan-cooled or 
oil-cooled applications. The high efficiency, and long life 
expectancy (100,000 hours without aging) plus transient
free characteristics make this new selenium an economic 
device to be used in critical applications. The forward 
voltage drop at rated loads is less than silicon. Therefore, 
on all low voltage applications, the low voltage drop, high 
efficiency, long, non·aging life, and freedom from the need 
for transient suppressors or special mounting hardware, 
make the Rect·A-Cell rectifiers the most economical device 
for your applications. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2581 



SERIES 20 MILLIWATT COOLERS 

• New square design for greater 
cooling efficiency in smaller space 
• Four standard models: .50", 
.625", .75" and 1.00" square· Fit 
case diameters .177/.370"· Case 
temperature rise above ambient 
(25° C) is 20 to 50° Cat 500 milli
watts. 

NATURAL CONVECTION COOLERS 

Power Type. 15 standard models 
• Dimensional range: 1.5" to 5.5" 
H; 4.5" to 4.81" W; .45" to 2.5"D 
• Case styles: TO-3 and TO-36, 
plus blanks with no mounting hole 
• Typical case temperature rise 
above ambient (25° C) = Model 
13A0610 (3.0" x 4.5" x 1.25") 25° 
at 15 watts. 

NATURAL CONVECTION COOLERS 

Flat Bottom Type • 12 standard 
models· Basic dimensions: 1.5" 
H x 2.75"W x 1.31"D; 3.0" H x 
4.37"W x 1.31" D; 3.0" H x 5.9"W 
x 1.06" D • Case styles: TO-3 and 
TO-36 plus blanks with no mount
ing holes· Case temperature rise 
above ambient (25° C) at 15 watts 
is 18-36° depending on model. 

RADIAL RECTIFIER COOLERS 

• 11 standard models • Dimen
sional range: 2" square x .75", 1.5 
and 3" high. Standard mil. spec. 
black anodized finish· Furnished 
with semiconductor area and one 
mounting foot free of anodize. Will 
accommodate both stud mounted 
(up to 11/16" hex case) and press
fitted transistors and rectifiers • 
Temperature rise 40-70° above 
ambient (25° C) at 15 watts. 

CIRCUIT BOARD COOLERS 

• For TO-3 and TO-36 transistors 
• Unique fin design provides un
usually large surface area for 
natural convection cooling· Will 
dissipate up to 5 watts under 50 
fpm forced air with only 50° Crise 
above ambient (25' C). 

HIGH POWER MULTI-FIN HEAT SINKS 

• Multi-fin design provides maxi
mum surface area in minimum 
volume· Larger s.urface area per
mits operating at lower flow ve
locities for forced convection 
cooling • In applications where 
high power rectifiers are opetated 
near upper limit of current rat
ingt sm;3ller,. quieter fans may be 
used. NOTE: 3' and 6' lengths of 
raw extrusion are available for 
prototypes. 

BERYLLIUM OXIDE INSULATING WAFERS 

• Surface ground for maximum in
terface contact and heat transfer 
efficiency· Eliminate need for in
sulating heat sink from chassis· 
For case styles: TO-3, TO-36, TO-5, 
TO-8, TO-18, TO-53, TO-66. 

COOLING ACCESSORIES 
• Insulation grommets • Baked-on isolation coating 
• Shroud assemblies 

SPECIAL REQUIREMENTS 
All the heat sinks shown here can be obtained in a num
ber of variations and special design work can be carried 
out to meet your specifications. Send us your require
ments. We will be happy to be of assistance in any way 
we can. 

WRITE FOR: I l New Heat Sink Catalog 
. : New Forced-Air Cooler Catalog 

*0 GEORGE RISK INDUSTRIES INC. 
WRITE FOR COMPLETE LlTERAWRE AND PRICES ' 

672 15th Avenue, Columbus, Nebr. 68601 
Telephone' 402 564-2777 TWX: 910- 626-0950 
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SIMPLIFY PC·BOARD ASSEMBLY 

Transistor leads simply slip 
through molded·in holes. Trans· 
ipads serve as lead·aligning jigs, 
give uniform above-the-board 
component spacing. Soldering 
of leads to board secures entire 
assembly. 

Standard Transipads for Most Appli
cations-At present, there are more 
than 150 standard Transipads. These 
meet the mounting requirements of 
the 24 most common transistor-case 
styles. For most TO types, you have 
a choice of several Transipads, in 
varying heights, and with standoffs on 
one side or both (or with no stand· 
offs for minimum above·the·board 
silhouette). 

Special·Purpose Transipads-Pads 
designed towiden lead spacing (e.g., 
from TO·18 to TO·5), change lead 
configuration, adapt 8, 10, 12 lead 
circuits, all available from stock. In 
addition, custom made mounting 

'@liihIMIl SECTION 4800 

TRANSIPADS 
TRANSISTOR MOUNTING PADS 

PREVENT TRANSISTOR DAMAGE 

Before mounting on the PC· 
board, the Transipad reinforces 
the transistor lead seal. After 
mounting, it protects against 
erratic soldering practices, pro
vides longer lead length and a 
heat-dissipating air space., 

ENHANCE PC RELIABILITY 

Transipads provide rock-solid 
support, maintain lead·spacing, 
relieve leads of stress loads. 
The air space beneath a Trans
ipad helps avoid moisture en
trapment, permits solder·fillet 
inspection, a flows thorough 
flushing of flux' due. 

pads and converters can be supplied 
-with no tooling charge whatsoever 
on orders of 5,000 or more, 

Choice of Materials - Milton Ross 
Transipads are precision·molded of 
glass·filled diallyl phthalate (DAP), 
or nylon, all of whic,h have high di
electric strength. DAP is non·hygro· 
scopic and withstands temperatures 
to 425°F. 

Choice of Colors - Nylon pads are 
white; standard color for DAP is black. 
In addition, DAP pads can be supplied 
in red, grey, green, blue, or tan at 
slight extra cost. 

THE MILTON ROSS COMPANY 

eem /1969 

511 Second St. Pike, Southampton, Pa. 18966.215·355·0200. TWX 510·667·1702 
4559 Sheila St., los Angeles, Calif. 90022 • 213·268·9222 • TWX 910·321·4012 

2900 W. Peterson Ave., Chicago, III. 60645.312·338·5141 
14 New Road, Watford, Hertfordshire, England. Watford 24446/7 
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.028 OIA. 
GOlD PLATED 
NICKel CLAD 
COPPER LEADS 

• No fragile nail heads. 
• Silicon junction aligned between two parallel, offset 

tantalum heat sinks ... great lead tension strength. 
• All welded and brazed assembly. 
• High pressure molded package. 
• Banded and tapered cathode. 

SCHAUER 1% tolerance zener diode kit 
#SCH51. A $54.57 value for only $24.50/ 
A 51'piece assortment of 1 % tolerance, 1 watt reliable 
Schauer zener diodes covering the voltage range of 2.7 to 
16.0. Three diodes of each voltage are contained in reo 
usable poly bags which are stored in a handy kit. Data 
sheet included. 
May be used over and over in laboratory prototypes as 
well as in precision test equipment. Close tolerances mean 
fixed impedances and temperature coefficients and per
mit voltage range tests for optimum design. 

SCHAUER silicon varistors 
Consists of two matched silicon junctions connected in 
parallel and oppositely poled. The junctions are molded 
into one small package with axial gold plated nickel leads. 
Surge: 25 amps peak 1;2 cycle; dissipation: % watt at 

'@oiU'''d SECTION 4800 

Typical 
ZZT Ohms % per °C 

at Izr= 20 ma T a = 25°C 

SZ2.4 2.4 14 -.054 
SZ2.7 2.7 16 -.055 
SZ3.0 3.0 17 -.055 
SZ3.3 3.3 17 -.054 
SZ3.6 3.6 17 --.050 
SZ3.9 3.9 17 -.045 
SZ4.3 4.3 17 --.037 
SZ4.7 4.7 12 -.029 
SZ5.1 5.1 10 -.019 
SZ5.6 5.6 6.0 -.009 
SZ6.2 6.2 2.0 +.018 
SZ6.8 6.8 1.5 +.035 
SZ7.5 7.5 1.5 +.044 
SZ8.2 8.2 2.0 +.049 
SZ9.1 91 · 4.0 +.053 
SZlO.O 10.0 5.0 ..1-, .055 
SZ11.0 11 0 6 · .0 -"-·.057 SZ12.0 12 0 7 I · .0 +.059 
SZ13.0 13.0 7.0 +.061 
SZ15.0 150 8 · .OL.065 SZ16.0 160 ' · 8.0+.066 

PRICES-Mixed types receive total quantity price break. 

100- 500- 1000- 5000 
1-99 499 999 4999 Up 

lO% TOLERANCE 
.49 .38 .33 .29 .27 

OTHER TOLERANCES 
Note 1 

5% 
.59 .47 .41 .37 .34 

2% 
.89 .81 .76 .72 .69 

1% 
1.07 .97 .91 .86 .82 
Note I: Type shown are 10% tolerances add suffix "A" for 50A 
anl~ suffix ~O%, 2%, 1% for other tol~rances. For intermediat~ 
va .ages. Insert voltage and tolerances, i.e.: 5Z6.3 (I %). 

25°C.; TC of 2mv/oC. All have closely controlled forward conduct· 
ance with log current characteristics. 
Schauer 

Typo 

SVI 

SVl·LR 

V64 

Uses 

General purpose limiters, regu~ 
Ides above 100ua 
Log I extended down to 5ua oSC. 
control, limiters 
Protection of 150·300mv meter 
movements. Max. surge, min. 
shunt error 

Forword Voltage PRICES 
Both Directions 1· 100· 500- 1000- 5000 

99 499 999 4999 Up 
.20 .. 50 .78· .90 .41 .35 .29 .24 .20 
@ 10ua @ 100ma 
.35 . :50 ~:90.'.\3:37:3l~ 
@ 10ua @ 100ma 
.10 .. 25 .78· .90 .45 .39 .33 .28 .24 
@ O.lua @ 100ma 

SCHAUER stabistor forward reference diodes 
One and two junction diodes with closely controlled forward con
ductance for low voltage regulation, non-linear bias, limiter and 
DC coupling applications. Surge: 20 amps peak 1;2 cycle; dissipa· 
tion: % watt at 25°C. 

Schauer Forward Voltage Drop Minimum PRICES 
R.v. Voltage 1· 100· 500- 1000· 5000 Type 10ua lOma 100m. @ lOu. 99 499 999 4999 Up ssr---.2 •• 5 . 64· .72 .90 max . 3.0 .23 .18 '-:16~ 

SSI·2 .70·1.0 1:3OT."4iJ' 1.75 max. 20.0 .50 .39 .35 .32 .29 

Semiconductor Division SCHAUER MANUFACTURING CORP. 
4516 Alpine Ave .. Cincinnati. Ohio 45242 Telephone (513) 791-3030 
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HALLTIPLIER™ HALL EFFECT MULTIPLIERS 

DESCRIPTION: These multipliers supply an output voltage proportional to the product of two a.c. or d.c. input currents. One input (I,) is to the Hall generator; the 
other (1m) is to the magnetic circuit. The output voltage is given by the expression Yh = k I, 1m. In the table below the Hall generator input resistance 
is given by Ri and the output resistance by Ro. 

1m Peak Zero Field 
Ri Ro Series Parallel Coil Resistance Voltage @ 

I, Max. ohms ohms connection connection Series Parallel Coil Inductance I, = 100 ma 
Model ma Nominal Nominal ma ma ohms ohms Series Parallel mv 

M-1F SOO 2.S 2.S IS 30 1100 27S 20 h Sh <1.S 
M-30 SOO 2.S 2.5 IS 30 2000 SOO 60 h IS h <1.S 
M-250 SOO 2.S 2.S 2S0 500 13 3.2S 200 mh SO mh <1.5 
M-SOO SOO 2.S 2.S SOO 1000 2.1 0.525 4S mh 11 mh <1.S 
M-7K SOO 2.S 2.S 7amp 14 amp 0.02 O.OOS 0.3 mh 0.07S mh <1.5 
M-2SKL SOO 2.5 2.5 300 amp pulse <1.S 

.. 
° Above Units have a temperature coeffiCient of ~0.15% C 

M-7T! SOO 2.S 8 7 amp 14 amp 0.02 O.OOS 0.3 mh 0.07S mh <1.S 
M-lT2 SOO 2.S 8 7 amp 14 amp 0.02 O.OOS 0.3 mh 0.07S mh <1.S 
The M-7T! and M-lT2 are temperature compensated over the range 0-40°C and the output must work into a 20 ohm load 

Linearity 

±1% 
±1% 
±1% 
±1% 
±1% 
±1% 

±O.S% 
±O.2S% 

Squaring Module Vh = k I' Temperature compensated over the range ~SsoC to +71°C and the output must work into a 25 ohm load 
M-SOOST SOO 4.5 8 4S mh ± 1 % 

High Current Ring Type Multiplier Max. conductor size 2" 
16418 500 2.S 2.5 1200 amps ±S% 

HALL TIPLIERTM HALL GENERATORS 

Temperature Zero Field· 
Sensitivity Output Input Control Operating Coefficient Voltage Dimensions 

Minimum 
Output 

mv 

300 
300 
300 
300 
300 

350 my 
for 300 a 

Dulse 

SO 
SO 

400 

900 

Price 

48.00 
60.00 
48.00 
48.00 
48.00 
60.00 

7S.00 
110.00 

9S.00 

75.00 

Model Min. Yh Resistance Q Resistance \l Current Temperature Output (1, = 100 mal (Inches) Price 

H-1 100 mv/ A kg 2.S±1 2.5±1 SOO ma max. ~35°C to -.15% 
300 ma nom. +75°C per °C 

H-5 100 mv/ A kg 2.S±1 2.5±1 500 ma max. ~35°C to ~.lS% 
300 ma nom. +75°C per °C 

THERMOELECTRIC MODULES 
Max. Max. Unit 

Modules Amps Volt LlTt Q. price 
305 30 0.55 60 13.0 1B.OO 
30B 30 0.90 60 21.0 29.00 

301B 30 2.00 60 4B.O 60.00 THERMOELECTRIC CASCADE MODULES 
405 40 0.55 60 18.0 1B.OO 
40B 40 0.90 60 29.0 29.00 

For mounting between two anodized aluminum 
plates add -E to the Model number and add $10.00 
to the basic module price. . 
tHeat Pump ~ 0 Th ~ 300 e 
For other SCI Electric Power Products See Pages 
2842, 2843, Section 5500. 

t Heat Pump ~ 0 Th ~ 30°C' 
t Heat Pump Th = 30°C 

<100 uv 0.5 x 0.36 x 0.013 12.00 

<500 uv O.S x 0.36 x 0.013 18.00 

THERMOELECTRIC COOLING PACKAGE 
Max. 

Model Input Volt- Max. Heat 
No. Current age ~ Tt Pumpf 

TCp·430F 30 2.40 40 35 
TCP·630F 30 4.BO 55 100 
TCP-640F 40 4.80 40 150 
Heat Exchanger fan 115 volts-60 cycle. 
Finish (black) anOdized aluminum. 
* Heat Exchanger Fan supplied 
t Heat Pump = 0 to 30°C Ambient 
t In walts at OOC T and 30°C Ambient 

Unit 
Price' 
225.00 
275.00 
275.00 

SCIENTIFIC COLUMBUS, INC. 
1035 W. THIRD AVENUE, COLUMBUS, OHIO 43212 • TELEPHONE 614-291-4681 
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SEMIKRON 
INTERNATIONAL·INC. 
P.O.B. 323, Scarsdale, N. Y. 10583 

CABLE: SEMIKRON SCARSDALE, N. Y. 
TELEPHONE: (914) 725 2529 

High Voltage Silicon Rectifier Stacks 
with controlled avalanche up to 50 KV and 
3,5 amperes output current 

PIV Min. ava!. Max. aver. Max. 1/2**) 
Type voltage current*) cycle surge 

(KV) (KV) (A) (A) OJ 
E 5000/2200-{),25 8 15 0,35 55 

E 3500/1550-0,3 5 10 0,40 55 

E 2500/1100-{),3 4 7,5 0,45 55 

E 1700017600-0,3 25 50 0,45 55 

E 14000 '6300-{),4 20 40 0,50 55 

E 10000 '4500-0,4 15 30 0,50 55 

E 750013300-0,4 11 20 0,55 55 

E 500012200-0,5 8 15 0,60 55 

E 3500/1550-{),5 5 10 0,65 55 

E 7500/3300-1,2 11 20 1,40 90 

E 10000 4500-1,2 15 30 1,40 90 

E 5000/2200-1,2 8 15 1,45 90 

E 350011550-1,2 5 10 1,50 90 

E 3500 I 1550-2,0 5 10 2,50 90 

869 B 15 30 3,50 200 

*) at TA max. = 45°C *'II) at max. rated load 

Silicon Controlled Rectifiers 
Max. average Min. forward and Max. peak 

forward reverse blocking surge 

Types current voltage current 1', 
($: 8 msec) 

(A) (V) 
for a!~rp.; 

! (A's.c) 

SKT 45') (SKT 46) 45 (45) 200-1600 (200-800) 800 2600 
SKT 70 (SKT 71) 70 (70) 200-1600 (200--800) 1700 11000 
SKT 90 (SKT 91) 90 (90) 200-1600 (200--800) 2200 20000 
SKT 110 (SKT 111) 110 (110) 200-1600 (200-800) 2800 30000 
SKT 140 (SKT 141) 140 (140) 200-1600 (200-800) 3900 60000 
SKT 170 (SKT 17) 170 (170) 200-1600 (200-800) 6600 180000 
SKT 220 (SKT 221) 220 (220) 200-1600 (200-800) 7800 250000 

SKT310") 310 800-1800 8400 280000 

SKT 340") 340 800-1800 11500 530000 

e dVldt up to > 1000VI"sec 

Max. 
case 
temp. 

('C) 

85 (105) 
85 (105) 
85 (105) 
85 (105) 
85 (105) 
85 (105) 
85 (105) 

-
-

*) Inverter types only up to 
800 volts.; types in ( ) are 
correlated. e Max. operating junction temperature up to 150' C 

**) disc-cell design 

Selenium Transient Voltage Suppressors 
e 30 or 60 volts clamping voltage per cell 

e Up to 800 A single pulse at 1 millisec 

e High stability - no aging 

e 550 volts max. RMS-inputlstack 

ell. -and V-connected devices for 3-phase applica
tions 

e Highly reliable epoxy version up to 15 A single 
pulse at 1 millisec 

Selenium High Density Cells, Type Z, 
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SEMI.RORI 

High Voltage Epoxy Silicon Diodes 
Max. aver Max rep. Max. peak Max.1 2t 

Type 
outp. curro peak rev. surge curro ('$ B millisec) 

voltage (:;,:;; 8 millisec) 

(A) (V) (A) (A2sec) 

ESK 1106 1,5 600 50 10 

ESK 1/10 1,5 1000 50 10 

ESK 1/12 1,5 1200 50 10 

ESK 1116 1,5 1600 50 ;0 

Silicon Rectifier Diodes 
Max. avo Peak surge 

output PIV current*) 12, 

Type current at Range (~8 msec) Mounting 
T c "'" 125°C 

(A) (V) (A) (A2sec) 

SKN 2,5 2,5 400-1600 130 70 lead 

SKN 5 5,0 400-1600 180 130 lead 

SKN 20 20 400-1600 300 360 stud 

SKN 45 45 400-1600 650 1800 stud 

SKN 100 100 400-1600 1650 11 000 stud 

SKN 130 130 400-1600 2200 20000 stud 

SKN 170 170 400-1600 3300 45000 stud 

SKN 240 240 400-1600 5500 125000 stud 

SKN 320 320 400-1600 8800 300000 stud 

Silicon Diodes 
with controlled avalanche characteristics 

Max. average 
Range of 
controlled 

Type output current ..... ~.~/~6an~~~]12 
(A) (V) 

SKa 0,5 1,0 ~ 1300 ~ 1700 
SKa 1 1,5 ~ 1300 ~ 1700 
SKa 2,5 4,0 C 1300 ~ 1700 
SKa 5 10,0 ::;- 1300 ? 1700 
ESKa 1 plastic 1,5 ;:; 1300 <; 1700 

'") MIn. aval. at 2O"C; increasing voltage with increasinq temperature 

Compact Bridge Rectifiers 
Max. average Max. repetitive peak Max. ambo 

Bridge Type output current reverse voltage temperature 
and transient voltage 

(A) (V) ('C) 

BSKB ... C600 1,4 300 - 1200 45 

BSKB .. .... C 2200/3500 5,2") 300 - 1200 45 

MSKa 
-- E 500/220-{), 75 + 0 1,5 ~ 1300 avalanche 45 

-B500/445-1,5 2,5 <; 1300 avalanche 45 

.} WIth mountmg on heat Sink of ., 3.1 Inchl effective area: 

SEMIKRON 
are available in voltage ratings from 20 to 36 Volts RMS in numerous sizes from 0.7" x 0.7" to 4" x 20" with only 1 volt 
RMS forward voltage drop at 1000 mAlinch' which makes the cells extremely competitive. For low voltage applications 
Selenium rectifier assemblies are available up to several thousand of amperes. 

INTERNATIONAL· INC. 
P, 0, B, 323, Scarsdale, N, Y, 10583 

Phone (914) 725-2529 

eem/1969 s •• YELLOW SECTION for Local Offices, Phone.s 2587 



i44ii1blffid SECTION 4800 

[$spD SHORT FORM PRODUCT DISPLAY 
THYRISTORS (SeR's) 

MILITARY AEROSPACE TYPES 
All devices intended for Military 1 Aerospace usage receive 
100% TX type processing including high temperature storage, 
temperature cycling, and fine and gross leak tests as a nor
mal part of the manufacturing procedure. These devices con
form completely to MIL-S-19500 and are capable of being 
exposed to the most stringent high reliability processing for 
demanding "man-rated" space applications. 

HIGH SPEED TYPES 
SSPI's GA 200-GB 200 "Nanosecond Thyristors" are the fast
est high current devices available on the market today. They 
offer a unique combination of nanosecond rise times and 
submicrosecond recovery times at pulse currents of up to 
50 amps unmatched by any other devices. Applications in
clude radar pulse modulator switches, solid state laser drivers, 
harmonic waveform generators, and as reliable replacements 
for avalanche transistors. Features include the following: 

RADIATION HARD TYPES 
The GA 100 and GB 100 series of radiation hard devices have 
been designed to provide significantly greater radiation toler
ance than conventional SCR's or transistors with comparable 
current handling ability. These series are capable of opera
tion after exposure to 10 ISNVT and have post radiation limits 
specified after 3X10'4NVT. 

EL DRIVER TYPES 
The AA series is specifically designed for operation as a 
driver device for electroluminescent displays requiring bi
directional switching of high voltage AC. A single polarity 
control si9nal can be used for turn on for both positive and 
negative anode voltage for simple control circuit design. 
Features include: 

MIL APPROVED TYPES 

• All devices Planar Passivated for the utmost in built-in 
reliability 

• Voltage capability up to 400V. 
• DC current ratings up to 6 amps. 
• High speed and sensitivity for optimum design. 
• Standard series in TO-46, TO-18, TO-5, TO-9, and TO-59 

packages for a wide range of power and size requirements. 

• Rise times of 10 n sec to 1 amp and 20 n sec to 30 amps. 
• Recovery times of 0.5 "sec. 
• Surge current to 50 amps. 
• Anode voltages to 100 V extendable to over 1000 volts 

through "series stringing" techniques. 
• TO-18 and TO-59 packages for DC currents up to 6 amps. 

• TO-18 and TO-59 package for DC current levels of up to 
3 amps. 

• Surge currents up to 15 amps. 
• VF of 3V max at 1 amp after exposure to 3X10'4NVT. 
• Fully characterized for worst case design. 

• Planar passivation for low leakage current. 
• High reverse gain for low level control. 
• Anode voltage to 400V. 
• Operation to 20KC. 
• Low anode capacitance. 

The JAN2N1870A, JAN and JANTX2N2323 series provide the • Anode voltages to 400V. 
utmost in assured reliability for off the shelf usage in a majority • Available as JANTX types. 
of military applications where a MIL qualified device is re- • Pulse currents to 30 amps. 
quired. Planar passivation on all devices assures parameter • DC currents up to 1.25 amps at 100°C case temp. 
stability while extensive lot acceptance testing guarantees a • TO-5 and TO-9 packages. 
failure rate of less than .01%/1000 hours in conservatively 
designed applications. 

INDUSTRIAL THYRISTORS (SeR's) 
• Continuous DC current ratings of up to 1.6 Amps for lead

mounted packages and up to 5.0 Amps for stud-mounted 
packages. 

• Blocking voltage capability to 400 volts. 

TRIGISTORS (Gate Turn-off SeR's) 
Trigistors are PNPN switches characterized for turn-off by 
application of a negative gate pulse as well as for turn-on by 
a positive gate pulse. 

PHOTO SeR's 
• Light activated SCR's are PNPN switches characterized for 

turn-on by light impulse in addition to electrical gate pulse. 
• Maximum light trigger intensities as low as 10 foot-candles 

(0.13 mw/cm'). 

• Maximum gate trigger currents as low as 2.0 "sec. 
• Turn-on times as low as 200 nanoseconds. 
• TO-46 , TO-52, TO-18, TO-5, TO-59 packages are standard. 

All are hermetically-sealed, metal cans. 
• Low-cost commercial grade series available in TO-18 and 

TO-5 packages. 

• Turn-off gains of 10 (ratio of Anode current to negative 
gate current) at Anode currents in excess of 5.0 Amps. 

• Blocking Voltage capability to 400V. 
• Continuous DC current Ratings up to 5.0 Amps. 

• Blocking voltage capability to 200 volts. 
• Packages include round lens and flat lens TO-18 metal can 

as well as epoxy-covered micro-package. 

For additional information or applications assistance, call or write: E. C. Mehm, General Sales Manager 

2588 
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[$spD SHORT FORM PRODUCT DISPLAY (cont.) 

POWER INTEGRATED CIRCUITS 
• Standard power integrated circuits such as the PIC100 

series Solid State AC Switch. 

Silicon Power Transistors 

Power Switching 
15 Watt SWitching 

2 Amp Ultra Fast 
5 Amp High Speed 

10 Amp High Speed 

15 Watt High Voltage Switching (2N5660) 
3 Amp High Speed 

10 Amp High Speed 

30 Watt Switching 
20 Amp High Speed 

High Current-Power 
5 Amp 30 W 

20 Amp 30W 
20 Amp 50 W 
30 Amp 100 W 
30 Amp 150 W 

High Voltage Power-Switching (2N5664) 
3Amp 20W 

10 Amp 30 W 

2N545 2N948 2N1724 2N2009 
2N546 2N949 2N1724A 2N2010 
2N547 2N950 2N1725 2N2011 
2N548 2N951 2N2012 
2N549 2N2013 

2N1869 
2N551 2N2014 

2N1054 2N1870 
2N1055 2N1870A 2N2150 

JAN2N1870A 2N2151 
2N876 2N1871 
2N877 2N1116 2N1871A 

2N1117 2N878 JAN2N1871A 
2N879 2N1872 2N2322 
2N880 2N1208 2N1872A 2N2322A 
2N881 2N1209 JAN2N1872A 2N2323 
2N882 2N1212 2N1873 JAN2N2323 
2N883 2N1874 JAN TX2N2323 

2N1595 
2N1874A 2N2323A 

JAN2N1874A JAN2N2323A 
2N884 2N1596 JAN TX2N2323A 
2N885 2N1597 2N2324 
2N886 2N1598 JAN2N2324 
2N887 2N1599 
2N888 

JAN TX2N2324 
2N1647 2N1875 2N2324A 

2N889 2N1648 2N1876 JAN2N2324A 
2N890 2N1649 2N1877 JAN TX2N2324A 2N891 2N1650 2N1878 2N2325 

2N1879 2N2325A 
2N892 2N1880 2N2326 
2N893 JAN2N2326 
2N894 2N1714 JAN TX2N2326 

2N1715 2N1881 2N2326A 2N895 
2N1882 2N896 2N1716 JAN2N2326A 

2N897 2N1717 2N1883 JAN TX2N2326A 
2N898 2N1718 2N1884 2N2327 
2N899 2N1719 2N1885 2N2327A 
2N900 2N1720 2N2328 
2N901 2N1721 2N1886 JAN2N2328 

2N2328A 
JAN2N2328A 

2N2329 
JAN2N2329 

2N2344 
2N2345 
2N2346 
2N2347 
2N2348 

2N2657 
2N2658 

2N2679 
2N2680 
2N2681 
2N2682 
2N2683 
2N2684 
2N2685 
2N2686 
2N2687 
2N2688 
2N2689 
2N2690 

2N2811 
2N2812 
2N2813 
2N2814 

2N2828 
2N2829 

2N2849 
2N2850 

• Custom integrated circuit facility producing IC's to cus
tomer specifications utilizing Solid State Product's discrete 
semiconductor technology coupled with thick-film tech
niques. 

Features: 
• Min. Current Gains to 100 
• Saturated Switching times under 1 !,sec. 
• Saturation Voltages to .5V @ 5 A 
• Packages (TO-5) and (Pancake TO-5) 

• Collector Voltages to 400 volts 
• Saturation Switching Times under 1 !,sec. 
• Saturation Voltages to AV @ 3A 
• Package (TO-5) 

• Isolated Collector Package Option 
• Fast Switching 
• Saturation Voltages to 1.0V @ 10 A 
• Packages (TO-59) (TO-59 Isolated Collector) 

Features: 
• Characterized for second breakdown 
• Sustaining Voltages to 120V 
• Min. Current Gains to 100 
• Packages (TO-3, TO-59, TO-61, TO-63) 

Features: 
• Collector Voltages to 400V 
• Fast Switching 
• Package (TO-66) 

2N2851 2N3005 2N3469 2N3878 2N4216 
2N3006 2N3879 2N4217 

2N2852 
2N3007 2N3487 2N3996 

2N4218 
2N3008 2N3488 2N3997 

2N4219 

2N3489 2N3998 
2N4301 

2N2853 2N3027 2N3490 2N3999 
2N3491 

2N2854 2N3028 
2N3492 2N4863 

2N4000 
2N4001 

2N2855 2N4002 2N3029 2N3555 
2N3556 2N4003 2N5038 

2N5039 2N2856 2N3557 
2N3030 2N3558 

. 
2N4075 

2N3559 2N4076 2N2858 2N3031 2N3560 
2N2859 2N3561 2N5487 

2N3562 2N4096 
2N3032 2N4097 

2N4108 
2N3597 2N4109 2N5488 2N2877 2N3254 2N3598 2N4110 2N2879 2N3255 

2N2878 2N3256 
2N2880 2N3257 2N3744 2N4144 2N5552 

2N3258 2N3745 2N4145 
2N2890 2N3259 2N3746 2N4146 

2N3747 2N2891 2N4147 
2N2892 2N3748 2N4148 2N5658 2N3273 2N3749 2N2893 2N3274 2N4149 2N5659 

2N3750 
2N3275 2N5660 

2N3751 2N5661 
2N2995 2N3276 2N3752 2N4150 

2N5662 
2N5663 

2N3001 2N3418 2N3850 2N4212 2N5664 
2N3002 2N3419 2N3851 2N4213 2N5665 
2N3003 2N3420 2N3852 2N4214 2N5666 
2N3004 2N3421 2N3853 2N4215 2N5667 

For additional information or applications assistance, call or write: E. C. Mehm, General Sales Manager 

SOLID STATE PRODUCTS ~s~ O,I,I'SION Of UNITROOE CORPORATION 

ONE PINGREE STREET' SALEM. MASSACHUSEns 01970, PHONE. 617-745-2900 'TWX 710-347-0226 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2589 
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S ECTI 0 N 4800 

FOR YOUR TRANSDUCING APPLICATIONS 

DESCRIPTION: 
The PITRAN piezotransistor is • 

PITRAN@ 
PRESSURE SENSITIVE 

TRANSISTORS 

planar transistor that has its emitter-base junction 
mechanically coupled to a diaphragm located in 
the top of the TO-46 can. When a pressure or point 
force is applied to the diaphragm, a large reversible 

change is produced in the transistor's charac
teristics. An unamplifled linear output of at least 

20% of the supply voltage can be achieved with 
supply voltages from less than one volt to more 

than fifty volts. 

SPECIFICATIONS: (In standard circuit shown below) 

Characteristic 

Linear Range PT-2/3 
PT-22/23 

(~V('~~ = 2 V) PT-52/53 

Linearity (over ± 1 volt range) 

Hysteresis (over ± 1 volt range) 

Temp. Coeff. (Zero Shift) 
PT-3/23/53 
PT-2/22/52 

Temp. Coeff. (Sens. Change) 

hFE @ V CE = 2 V, Ic = 800 ",A 

ICBo @ V CB = 1 0 V 

BVcEo @ 1c = 10 ",A 

Overload Range (No damage) 

Mech. Resonance Frequency 

Temp. Range 

MECHANICAL DATA 

TO~.~ln. I;;h
:r:-[E= .2120; •. 

'" .005 '" .005 

--L- ~ I 

~-tl 016 '\\3LeadS 
\-. .0170". 

,065-
±.005 

,1000", 

Minimum 

0.07 
1 
2.5 

0 

2 

50 

500 

100 

-40 

Typical Maximum 

0.25 1 
2 3 
5 7.5 

0.5 1 

0.5 1 

±50 ±100 
±200 ±400 

-0.2 -0.5 

10 40 

0.01 1 

120 

700 

150 

75 

STANDARD 
CIRCUIT 

Units 

psid 
psid 
psid 

% Deviation from Best Straight Line 

% Deviation Between Same Point on In-
creasing and Decreasing Mech. Inputs 

mV/oC 
mV/oC 

%/oC 

",A 

Volts 

% of Full Linear Range 

kHz 

°C 

PITRAN Mounting 

+ 

10V 

STOW LABORATORIES, INC. 182 BARTON ROAD, STOW, MASSACHUSETTS 01775 PHONE: (617) 562·9347 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2591 



SECTION 4800 IWU'''D 

Integrated Circuits (ITL): 
SUHL I family 
SUHL II family 
Digital functional arrays 

(MSI) 
Linear circuits 

Microwave Semiconductors: 
Schottky barrier diodes. 
Point-contact mixer diodes 
Point-contact video detector 

diodes 
Germanium backward diodes 
Microwave oscillator diodes 

(MOD) 
PIN switching diodes 
Gallium arsenide varactor 

diodes 
Step recovery diodes 
Silicon varactor diodes 
Parametric amplifier 

varactors 
Tuning varactors 
Microwave I. C., Beamlead 
devices 

Diodes: 
Rectifiers and diode arrays 
Germanium point-contact 
diodes 
Germanium gold-bond 

diodes 
Silicon epitaxial planar 

diodes 
Silicon alloy diodes 
Silicon UHF point-contact 

diodes 
Monolithic diode assemblies 
Discrete diode assemblies 
Voltage Variable capacitors 
H. V. rectifiers, glass 

rectifiers 

Alabama 
Birmingham 
MG Electronics & Equip. Co., Inc. 
3112 Sixth Avenue South 
205-328-4525 

Huntsville 
Airwork Gulf Electronics Corp. 
4809 Bradford Blvd. 
205-837-6101 

Radio Electric Service Co. 
825B Wheeler Ave. 
205-539-5156 

Arizona 
Phoenix 
Kimhall Electronics 
3612 North 16th Street 
602-264-4438 

Moltronics, Inc. 
2746 W. Palm Lane 
602-278-5531 

Tucson 
Inland Electronic Supply Co. 
715 E. Broadway 
602-624-4402 

California 
Culver City 
JSH Electronics 
8549 Higuera St. 
213-870-4616 

Gardena 
Santa Monica- Bell Electronics Corp. 
306 E. Alondra Blvd. 
213-321-5802 

Glendale 
R.V. Weatherford 
6921 San Fernando Rd. 
213-849-3451 

Hollywood 
Hollywood Radio & Electronics, Inc. 
5250 Hollywood Blvd. 
2 13-466-318 I 

Inglewood 
Newark Electronics Co. 
4747 W. Century Blvd. 
213-674-8440 

Los Angeles 
Federated Purchaser 
I 1820 W. Olympic BlVd. 
213-272-8771 

Menlo Park 
Bell Electronics Corp. 
1070 O'Brien Drive 
415-323-943 I 

Mt. View 
Brill Semiconductor Co. 
1065 Terra Bella Ave. 
415-961-1500 

Elmar Electronics 
2288 Charleston Road 
415-961-361 I 

Newport Beach 
Western Electronic Components 
4301 Birch St. 
714-540-1322&213-631-6119 

North Hollywood 
Richey Electronics 
5505 Riverton Ave. 
213-877-2651 

Oakland 
Brill Semiconductor Co. 
610 East 10th St. 
415-834-5888 
Elmar Electronics, Inc. 
140 11th St. 
415-834-331 I 

Sylvania Eleclronic Componenrs, Semiconductor Division, Woburn, Mass. 01801 

San Diego 
Milo of California, Inc. 
2060 India St. 
714-232-8951 
R.V. Weatherford 
7903 Balboa Blvd. 
714-278-7400 

Colorado 
Denver 
L.B. Walker Co. 
300 Bryant St. 
303-935-2401 
Newark-Denver Electric Supply 
2170 So. Grape St. 
303-757-3351 

Florida 
Miami 
Airwork Gulf Electronics Corp. 
P.O. Box 48-1 94 
305-887-6541 
Orlando 
Hammond Electronics, Inc. 
911 W. Central Blvd., P.O. Box 3671 
305 -241-6601 

Georgia 
Atlanta 
Specialty Distributing Co. 
763 Juniper St., N.E., P.O. Box 6326 
404-873-2521 

Illinois 
Chicago 
Allied Radio 
111 No. Camphell Ave., P.O. Box 
4716 

312-829-9100 
Newark Electronics Corp. 
500 No. Pulaski Rd. 
312-638-4411 

OakPark 
Melvin Electronics 
541 Madison Ave.-
3 I 2-383-5800 

Peoria 
Klaus Radio And Electric Co. 
8400 North Pioneer Parkway 
309-688-3401 . 

Indiana 
Indianapolis 
Graham Electronics Supply Co. 
122 S. Senate Ave. 
317-634-8486 & 317-634-5571 
RA-D1S-CO., INC. 
814 N. Senate Ave. 
317-637-5571 

Iowa 
Cedar Rapids 
Deeco, Inc. 
618 First St., N.W. 
319-365-7551 

2592 See YELLOW SECTION for Local Offices, Phones 

Kansas 
Kansas City 
Hall-Mark Electronics 
2707 West 43rd 
913-236-4343 

Kentucky 
Louisville 
P. I. Burks & Co. 
659 So. 9th St. 
502-583-2871 

Louisiana 
Baton Rouge 
Ralph's of Baton Rouge 
1732 Plank Rd. 
504-344-3761 

Gretna 
Epcor 
723 Franklin St. 
504-366-3761 

Lafayette 
Ralph's of Lafayette 
3004 Cameron St. 
318-234-4507 

New Orleans 
Bpcor 
3622 Toulouse St. 
504-486-3777 

Maryland 
Baltimore 
Radio Electric Service 
5 N. Howard St. 
301-539-3835 

Rockville 
Capitol Radio Wholesalers 
12227 Wilkins A venue 
301-942-7505 

Rockville 
Pioneer Washington Electronic Inc. 
Div. of Pioneer Standard 
1037 Taft St. 
30 \-427-3300 

Massachusetts 
Boston 
DeMambro Radio Supply Co. 
1095 Commonwealth Ave. 
617-254-9000 

Dedham 
Gerber Electronics Co. 
852 Providence Hwy., US Rt. # 1 
617-329-2400 

Waltham 
Radio Shack Corporation 
920 Main Street 
617-891-8700 

Michigan 
Ann Arbor 
Wedemeyer Electroni~ Supply Co. 
215 North 4th Ave. 
313-662-4457 

eem/1969 
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Minnesota 
Minneapolis 
Stark Electronics Supply Co. 
112 Third Avenue North 
612-332-1325 

Missouri 
St. Louis 
Electronic Components for Industry 
2605 S. Hanley Rd. 
314-647-5505 

Nevada 
Las Vegas 
Electronic Supply 
1112 South Casino Center 
702-384-5666 

New York 
Buffalo 
Genesee Radio, Inc. 
2550 Delaware Ave. 
716-873-9661 
Summit Distributors 
916 Main St. 
716-884-3450 

Long Island City 
H. L. Dalis 
35-35 24th St. 
516-361-1100 

New Hyde Park 
Boro Electronics, Inc. 
86 Denton Ave. 
516-747-1900 

Ohio 
Cleveland 
Pioneer-Standard Electronics, Inc. 
5403 Prospect Ave. 
216-432-00 I 0 
Winteradio Electronic Supply Corp. 
1468 West 25th St. 
216-621-9383 

Columbus 
Thompson Electronic Supplies, Inc. 
182 E. Long Street 
614-228-6191 

Dayton 
Srepco Div. of Pioneer Standard 
314 Leo St. 
513-224-3871 

Sylvania's 
fullsenniconductor 
line is as near as 
your local 
distributor. 

New Jersey 
Perth Amboy 
Sterling! Atlas Electronics, Inc. 
774 Pfeiffer Blvd. 
201-442-8000 

Springfield 
Federated Purchaser, Inc. 
155 U.S. Route 22 
201-376-8900 

New Mexico 
Albuquerque 
Kierulff, Electronics 
6405 Acoma Road, S.E. 
505-268-3901 
Sterling Electronics. Inc. 
1712 Lomas Blvd., N.E., Box 1793 
505-247-2486 

New York City 
Milo Electronics Corp. 
325 Hudson Street 
212-924-5000 

Terminal-Hudson, Inc. 
236 West 17th St. 
212-243-5200 

Vestal 
Federal Electronics, Inc. 
Vestal Highway, P.O. Box 1206 
607-748-8211 

North Carolina 
Winston-Salem 
Kirkman Electronics, Inc. 
SI5 S. Marshall St. 
919-724-0541 

Oklahoma 
Tulsa 
Radio, Inc. 
1000 S. Main St. 
918-587-9124 

Pennsylvania 

Braddock 
M. Leff Radio Parts Co. 
223 Braddock Ave. 
412-271-2800 

Philadelphia 
Almo Electronics 
Div. of Sterling Electric Corp. 
412 North 6th Street 
215-922-5918 

Pittsburgh 
Radio Parts Company 
620 Alpha Drive, R. 1. D. C. Park 
412-782-3770 

Warrington 
Pyttronic Industries, Inc. 
125 Titus Ave. 
215-643-2850 

Rhode Island 
Providence 
William Dandretta & Co. 
28 Wolcott St. 
401-861-2800 

Tennessee 
Knoxville 
Chemcity Radio & Electric Co. 
2211 Dutch Valley Rd., 

P.O. Box 5026 
615-687-3530 

Texas 
Dallas 
Wholesale Electronics, Inc. 
2809 Ross Ave. 
214-824-3001 

EI Paso 
Midland Specialty Co. 
2235 Wyoming Ave. 
915-533-9555 

Fort Worth 
Wholesale Electronic Supply 
550 South Freeway 
817-336-0461 

Houston 
Sterling Electronics, Inc. 
4201 Southwest Freeway 
713-225-1321 

Utah 
Salt Lake City 
Kimball Electronics 
350 Pierpont Ave. 
801-328-2075 

Washington 
Seattle 
Washington Electronics, Inc. 
2217 Third Ave. 
206-682-4380 & 206-682-8981 

West Viginia 
Charleston 
Charleston Electrical Supply 
312 Mac Corkie Ave., S. E. 
304-346-0':21 

Wisconsin 
Madison 
Satterfield Electronics 
1900 S. Park St., P.O. Box 1348 
608-257-4801 

Milwaukee 
Radio Parts Company 
1314 W Seventh St. 
414-276-4160 

SYLVANIA 
A5UB51DIMYOf 

GENERAL TELEPHONE & ELECTRONICS 
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S I LICO N CONTROLLED 

SOLID STATE AC AND DC POWER CONTROL. Syntron 
Silicon Controlled Rectifiers are diffused, three junction, 
semiconductor units designed for use in medium and high 
power solid state control applications. 

The Silicon Controlled Rectifiers shown on these 
pages are available in the popular standard JEDEC con-

figurations from 25 amp rms to 235 amp rms with VBO 
ratings to 1200 PRY repetitive, 1300 PRY transient. 

The Syntron Silicon Controlled Rectifier is a rectifying 
device which exhibits the same reverse voltage avalanche 
characteristics found in all Syntron silicon diodes. The 
forward direction shows high resistance in the "off state," 
capable of blocking forward voltages. With a very small 

PEAK VOLTAGE 

SERIES 16C 

SERIES 35C-B 

SERIES 70C-B 

SERIES 100C-B 

SERIES 150C-B 

Catalog 
Numbers 

16C025 
16C050 
16C10 
16C15 
16C20 
16C25 
16C30 
16C35 
16C40 
16C45 
16C50 
16C60 
16C70 
16C80 

35C025B 
35C050B 
35ClOB 
35C15B 
35C20B 
35C25B 
35C30B 
35C40B 
35C50B 
35C60B 
35C70B 
35C80B 
35C90B 
35ClOOB 
35CllOB 
35C120B 

70C025B 
70C050B 
70ClOB 
70C15B 
70C20B 
70C25B 
70C30B 
70C40B 
70C50B 
70C60B 
70C70B 
70C80B 
70C90B 
70C100B 
70C110B 
70C120B 

100C025B 
100C050B 
100ClOB 
100C15B 
100C20B 
100C25B 
100C30B 
100C40B 
100C50B 
100C60B 
100C70B 
100C80B 
100C90B 
100C100B 
100cnOB 
100C120B 

150C025B 
150C050B 
150ClOB 
150C15B 
150C20B 
150C25B 
150C30B 
150C40B 
150C50B 
150C60B 
150C70B 
150C80B 
150C90B 
150CI00B 
150enOB 
150C120B 

SYNTRON DIVISION, FMC CORPORATION 

Forward & Reverse 

Recurrent Transient' 

25 50 
50 75 

100 150 
150 225 
200 300 
250 350 
300 400 
350 450 
400 500 
450 550 
500 600 
600 700 
700 800 
800 900 

25 50 
50 75 

100 150 
150 225 
200 300 
250 350 
300 400 
400 500 
500 600 
600 700 
700 800 
800 900 
900 1000 

1000 1100 
1100 1200 
1200 1300 

25 50 
50 75 

100 150 
150 225 
200 300 
250 350 
300 400 
400 500 
500 600 
600 700 
700 800 
800 900 
900 1000 

1000 1100 
1100 1200 
1200 1300 

25 50 
50 75 

100 150 
150 225 
200 300 
250 350 
300 400 
400 500 
500 600 
600 700 
700 800 
800 900 
900 1000 

1000 1100 
1100 1200 
1200 1300 

25 50 
50 75 

100 150 
150 225 
200 300 
250 350 
300 400 
400 500 
500 600 
600 700 
700 800 
800 900 
900 1000 

1000 1100 
1100 1200 
1200 1300 

ELECTRICAL CHARACTERISTICS 

It avg - Average Forward Current ............................ 16 A. 
Vtm - Maximum Peak Forward Voltage Drop at 25°C., at 

50 A. Peak, 180° Conduction Angle ................ 2.0 V. 
Itsm - Maximum Peak One Cycle Surge Current.. .. 150 A. 
Idm - Maximum Forward leakage Current at 125°C., 

Through 300 V ................................... 10 MA. Peak. 
350 V. Through 1000 V ..................... 5 MA. Peak. 

t off - Typical Off Time at 125°C ...................... 50/LSec. 
dv/dt - Minimum Critical Exponential Rate of Rise of 

Forward Blocking Voltage ................ 25 V./ /LSec. 
Vgt - Typical Gate Voltage to' Trigger at 25°C ....... 0.9 V. 
Igt - Typical Gate Current to Trigger at 25°C .... :20 MA. 
Vgm - Maximum Peak Vate Voltage (Forward) .... 10.0 V. 

Maximum Peak Gate Voltage (Reverse) .... 5.0 V. 

It ayg - Average Forward Current ............................ 35 A. 
Vtm - Maximum Peak Forward Voltage Drop at 25°C., at 

220 A. Peak, 180° Conduction Angle .............. 2.5 V. 
Itsm - Maximum Peak One Cycle Surge Current.. .. 900 A. 
Idm - Maximum forward leakage Current at 125°C., 

and Recurrent Peak Voltage ........................ 10 MA. 
t off - Typical Off Time at 125°C .................... .40 /LSec. 
d"/dt - Minimum Critical Exponential Rate of Rise of 

Forward Blocking Voltage .............. 100 V./ /LSec. 
Vgt - Typical Gate Voltage to Trigger at 25°C ...... 1.5 V. 
Igt - Typical Gate Current to Trigger at 25°C ... 100 MA. 
Vgm -- Maximum Peak Vate Voltage (Forward) .... 10.0 V. 

Maximum Peak Gate Voltage (Reverse) .... 5.0 V. 

It ayg - Average Forward Current ............................ 70 A. 
Vtm -- Maximum Peak Forward Voltage Drop at 25°C., at 

220 A. Peak, 180° Conduction Angle ............ 1.85 V. 
Itsm --,- Maximum Peak One Cycle Surge Current..1600 A. 
Idm - Maximum Forward leakage Current at 125°C., 

and Recurrent Peak Voltage ........................ 10 MA. 
t off -- Typical Off Time at 125°C ..................... 40 /LSec. 
dv/dt - Minimum Critical Exponential Rate of Rise of 

Forward Blocking Voltage .............. 100 V'//LSec. 
Vgt - Typical Gate Voltage to Trigger at 25°C ..... 1.5 V. 
Igt -- Typical Gate Current to Trigger at 25°C ..... 70 MA. 
Vgm - Maximum Peak Vate Voltage (Forward) .... 10.0 V. 

Maximum Peak Gate Voltage (Reverse) .... 5.0 V. 

It avg - Average Forward Current .......................... 100 A. 
Vtm - Maximum Peak forward Voltage Drop at 25°C., at 

500 A. Peak, 180° Conduction Angle .............. 2.0 V. 
Itsm -- Maximum Peak One Cycle Surge Current..2000 A. 
Idm - Maximum Forward leakage Current at 125°C., 

and Recurrent Peak Voltage ........................ 25 MA. 
t off - Typical Off Time at 125°C .................... .40 /LSec. 
dv/dt - Minimum Critical Exponential Rate of Rise of 

Forward Blocking Voltage .............. lOO V./"Sec. 
Vgt - Typical Gate Voltage to Trigger at 25°C ..... 2.0 V. 
Igt - Typical Gate Current to Trigger at 25°C ... lOa MA. 
Vgm - Maximum Peak Vate Voltage (forward) .... 10.0 V. 

Maximum Peak Gate Voltage (Reverse) .... 5.0 V. 

It 3'.'g - Average Forward Current .......................... 150 A. 
Vtm - Maximum Peak Forward Voltage Drop at 25°C .• at 

500 A. Peak, 180° Conduction Angle .............. 1.7 V. 
Itsm - Maximum Peak One Cycle Surge Current..3000 A. 
Idm - Maximum Forward leakage Current at 125°C., 

and Recurrent Peak Voltage ........................ 25 MA. 
t off - Typical Off Time at 125°C ................... .40 /LSec. 
dv/dt - Minimum Critical Exponential Rate of Rise of 

Forward Blocking Voltage .............. 100 V./ /LSec. 
Vgt - Typical Gate Voltage to Trigger at 25°C ..... 2.0 V. 
Igt - Typical Gate Current to Trigger at 25°C ... 100 MA. 
Vgm - Maximum Peak Vate Voltage (Forward) .... 10.0 V. 

Maximum Peak Gate Voltage (Reverse) .... 5.0 V. 

* Maximum non·recurrent, 

• 264 lexington, Homer City, Pa. 15748 
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RECTIFIER DATA 
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SYNTRON DIVISION 
FMC Corporation 
264 Lexington 
Homer City, Pa. 15748 
Cable Address: SYNTRON, HOMER CITY 

value of voltage and current applied to the gate, the forward 
direction changes to a very low resistance allowing high 
currents to be conducted. This change, termed "turn on," is a 
fast switching function occurring in only a few microseconds. 

requirements or it can be used as a DC switch to initiate 
current flow. For AC power control, two silicon controlled 
rectifiers are required in an inverse parallel connection. 

In a single element application, this device can be used for 
direct conversion and continuous control of AC to DC power 

Syntron's rigid quality control, developed through strict 
avalanche diode requirements and more than 5 years field 
testing, have yielded the most reliable silicon controlled 
rectifiers available for solid state power control. 

MECHANICAL CHARACTERISTICS 

Bas ....... Hi Strength, Nickel Plated Copper with 
1/4·28 UNF 2A thread for through mounting 
on a heat sink. Nickel plating produces low 
contact resistance and prevents corrosion. 

Header ............................ Glass to metal construction, 
hermetically sealed to base. 

Weight .............................. Approximately .385 ounces. 

Mounting Torque ........................ 30 in. Ibs. maximum 

Base ...... Hi Strength, Nickel Plated Copper with 
'12·20 UNF 2A thread for through mounting 
on a heat sink. Nickel plating produces low 
contact resistance and prevents corrosion. 

Header ........................ Ceramic to metal con.s;truction, 
hermetically sealed to base. 

Weight ............ Approximately 3.6 ounces (lead type); 
3.24 ounces (flag type). 

Mounting Torque ...................... 150 in. Ibs. maximum 

Not.: All Series 35 Silicon Controlled Rectifiers are 
available with either ~ lead terminal or flag 
terminal. When ordering a flag terminal de· 
vice, add the suffix "F" to the catalog number. 

Bas ....... Hi Strength, Nickel Plated Copper with 
'12·20 UNF 2A thread for through mounting 
on a heat sink. Nickel plating produces low 
contact resistance and prevents corrosion. 

H.ader ........................ Ceramic to metal construction, 
hermetically sealed to base. 

W.ight ............ Approximately 3.6 ounces (lead type); 
3.24 ounces (flag type). 

Mounting Torque ...................... 150 in. Ibs. maximum 

Not.: All Series 70 Silicon Controlled Rectifiers are 
available with either a lead terminal or flag 
terminal. When ordering a flag terminal de· 
vice, add the suffix "F" to the catalog number. 

Base ...... Hi Strength, Nickel Plated Copper with 
3/4.16 UNF 2A thread for through mounting 
on a heat sink. Nickel plating produces low 
contact resistance and prevents corrosion. 

H.ader ........................ Ceramic to metal construction, 
hermetically sealed to base. 

Weight .............................. Approximately 7.44 ounces. 
Mounting Torque ...................... 300 in. Ibs. maximum 

Base ..... Hi strength, Nickel Plated Copper with 
3/4.16 UNF 2A thread for through mounting 
on a heat sink. Nickel plating produces low 
contact resistance and prevents corrosion. 

Header ........................ Ceramic to metal construction, 
hermetically sealed to base. 

Weight .............................. Approximately 7.44 ounces. 
Mounling Torque ...................... 300 in. Ibs. maximum 

THERMAL CHARACTERISTICS 

e J·C - Maximum Thermal Resistance, 
Junction to Case (OC) .... 1.7°C./W. 

Tj - Operating Junction Temperature 
125°C. 

Tstg - Storage Temperature 
- 65°C. to 150°C. 

8 J·C - Maximum Thermal ReSistance, 
junction to Case (OC) .. 0.32°C./W. 

Tj - Operating Junction Temperature 
125°C. 

Tstg - Storage Temperature 
-40°C. to 150°C. 

8 J·C - Maximum Thermal ReSistance, 
junction to Case (OC) .. 0.28°C./W. 

Ti - Operating Junction Temperature 
125°C. 

Tstg - Storage Temper~~~';,c to 1500C. 

8 J·e - Maximum Thermal ReSistance, 
junction to Case (OC) .... 0.2°C./W. 

Ti - Operating Junction Temperature 
125°C. 

Tstg - Storage Temperature 
-40°C to 150°C. 

8 J·C - Maximum Thermal Resistance, 
junction to Case (OC) .... 0.2°C./W. 

Ti - Operating Junction Temperature 
125°C. 

Tstg - Storage Temperature 
- 40°C. to 150°C. 

DIMENSIONS 

I r '87 

~400 g'~O~b{~.l 
~ .140 L_ 

a"'" MAX., - - -

[ J .L J I C. V •. 28 UNF·2A 
.556 ,300 I? ----l 125 

MAX I .500 
.15401A, 

---- 6.250 ±.250-----r 

,1401----
DIA. 

l' V,·20 

1- l.O~:F-2A 
--------I ACROSS 

FLATS 

.140 
OIA 

----7.375 :-';:;.250---------4 

.343 DlA. 

.140DIA. 

SYNTRON DIVISION, FMC CORPORATION • 264 Lexington, Homer City, Pa. 15748 
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AVALANCHE 51 LICON 

Inherent protection against voltage transients. All Syntron 
silicon diodes are manufactUred using a unique diffusion 
process that takes full advantage of the avalanche char
acteristics inherent in silicon. 

The avalanche characteristics provide built-in protection 
against voltage transients by limiting the voltage across 
the rectifying junction. Thi5 reduces the electrical stress 

SERIES 10 

SERIES 12 

SERIES 20 

SERIES 21 

SERIES 31 

RATINGS 

Catalog Number 
Standard Reverse 
Polarity Polarity 

51010 
51020 
51030 
51040 
51050 
51060 
51070 
51080 
51090 
510100 
510110 
510120 

51210 
51220 
51230 
51240 
51250 
51260 
51270 
51280 
51290 
512100 
512110 
512120 
512130 
512140 
512150 

52005 
52010 
52015 
52020 
52025 
52030 
52035 
52040 
52045 
52050 
52060 
52070 
52080 
52090 
520100 

52105 
52110 
52115 
52120 
52125 
52130 
52135 
52140 
52145 
52150 
52160 
52170 
52180 
52190 
521100 

53105 
53110 
53115 
53120 
53125 
53130 
53135 
53140 
53145 
53150 
53160 
53170 
53180 
53190 
531100 

R2005 
R2010 
R2015 
R2020 
R2025 
R2030 
R2035 
R2040 
R2045 
R2050 
R2060 
R2070 
R2080 
R2090 
R20100 

R2105 
R2110 
R2115 
R2120 
R2125 
R2130 
R2135 
R2140 
R2145 
R2150 
R2160 
R2170 
R2180 
R2190 
R21100 

R3105 
R3110 
R3115 
R3120 
R3125 
R3130 
R3135 
R3140 
R3145 
R3150 
R3160 
R3170 
R3180 
R3190 
R31100 

which normally results in the surface breakdown typical of 
non-avalanche diodes. . , 

The diodes are manufactured in either standard or reverse 
polarity with a rated peak reverse voltage range of 50 to 
1600 volts. The current rating is determineq by the ambient 
condition in which the diode operates. A" Syntron Avalanche 

Peak 
Reverse 
Voltage' 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
600 
700 
800 
900 

1000 

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
600 
700 
800 
900 

1000 

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
600 
700 
800 
900 

1000 

ELECTRICAL CHARACTERISTICS· 

Maximum Allow,bleDC Output Current, 
at 25°C Ambient Temperature ........................ 1.0 Amp 
at 100°C Ambient Temperature ........................ 750 MA 
at 150°C Ambient Temperature ........................ 250 MA 

Maximum Allowable One Cycle Surge Current, 
(60 CPS Single Phase Non-Recurrent at 

Rated PRV and No Load) .............................. 60 Amps 
At Rated Load .................................................... 35 Amps 

Maximum Full Load Forward Voltage Drop, 
(150°C Full Cycle Average) ................................. 5 Volts 

Maximum Reverse Current at Rated PRV, 
( 25°C Full Cycle Average) .................................. 5 fl-A 
(I50oC Full Cycle Average) ................................... 5 MA 

Maximum Operating Frequency ................ c ............. 100 KC 

Maximum Average Forward Current, Single Phase Half 
Wave DC Rating at 120oC. Case Temp ..... 1.6 amperes 

Maximum Surge Current 
(one cycle of 60 CPS sine wave) .............. 35 amperes 

Maximum Forward Voltage 
at 1.0 Amps (25°C. Case Temp.) .... 1.0 Volts Maximum 

Rated Peak Reverse Voltage Range ...... 100 to 1500 Volts 
Maximum *FCA Reverse Current 

at 100°C. Case Temperature .......... 100 micro amperes 
Maximum Operating Frequency .................... 100,000 CPS 
Maximum I't (less thana ms) ............ 5.0 Amp.' - Second 
Reverse Power Rating ...................................... 0.05 Joules 
*FCA = Full Cycle Average (measure.d with a DC meter) 

Maximum Average Forward Current, Single Phase Half 
Wove DC Rating at 120°C. Case Temp ..... 16 amperes 

Maximum Surge Current 
(one cycle of 60.CPS sine wave) ............ 200 amperes 

Peak Forward Voltage 
at 30 Amps (25°C. Case Temp.) .... 1.3 Volts Maximum 

Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
Maximum *FCA Reverse Current 

at 150°C. Case Temperature .................... 1.0 Milliamps 
Maximum Operating Frequency .................... 100,000 CPS 
Maximum I't (less than a ms) .......... 165 Amps' - Second 
Reverse Power Rating ...................................... 0.16 Joules 
*FCA = Full Cycle Average (measured with a DC meter) 

Maximum Average Forward Current, Single Phase Half 
Wave DC Rating at 120°C. Case Temp ..... 22 amperes 

Maximum Surge Current 
(one cycle of 60 CPS sine wave) ............ 200 amperes 

Peak Forward Voltage 
at 30 Amps (25°C. Case Temp.) .... 1.3 Volts Maximum 

Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
Maximum *FCA Reverse Current 

. at 150°C. Case Temperature .................... 1.0 Milliamps 
Maximum Operating. Frequency .................... 100,000 CPS 
Maximum I't (less than a ms) .......... 165 Amps' - Second 
Reverse Power Rating ...................................... 0.16 Joules 
'FcA = Full Cycle AVerage (measured with a DC meter) 

Maximum Average Forward Current, Single Phase Ha If 
Wave DC Rating at 120°C. Case Temp ..... 30 amperes 

Maximum Surge Current 
(one cycle of 60 CPS sine wave) ............ 200 amperes 

Peak Forward Voltage 
at 30 Amps (25°C. Case Temp.) ... ,1.3 Volts Maximum 

Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
Maximum *FCA Reverse Current 

at 150°C. Case Temperature .................... 1.0 Milliamps 
Maximum Operating Frequency .................... 100,000 CPS 
Maximum Pt (less than a ms) .......... 165 Amps' - Second 
Reverse Power Rating ...................................... 0.60 Joules 
*FCA = Full Cycle Average (measured with a DC meter) 

'Diodes available with voltage ratinl!s to 1600 PRV. except for 5eries 10 and 12 as listed. 
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POWER RECTIFIERS 

'Wiijlm. S Eell 0 N 4800 
SYNTRON DIVISION 
FMC Corporation 
264 Lexington 
Homer City, Pa. 15748 
Cable Address: SYNTRON, HOMER CITY 

silicon rectifiers will meet JEDEC specifications, yet all 
diodes that comply with the JEDEC specifications do not 
necessarily meet the capabilities of the Syntron Avalanche 
rectifiers. 

If the transient peak power exceeds the reverse power 
capabilities level, additional protection is required. ' 

The curves submitted include reverse power capabilities, 
typical single phase and three phase current ratings as 
well as the over-all surge current capabilities of the diodes. 

The quality is built in these devices and is controlled by 
rigid test procedures applied to each device before ship
ment. These test procedures are applied to the diode at a 
level that will insure its meeting the particular application 
for which it is intended. 

MECHANICAL CHARACTERISTICS 

Construction: Epoxy Body; Si Iver Leads 
Mounting Position - Any 

Case - Hermetically sealed with axial leads. 
Weight - Approximately 1.0 gram. 
Mounting position - Any. 

Base .... Steel stud and base with a #10·32 UNF-2A 
thread for through mounting on a heat sink. 
Nickel plating produces low contact resist· 
ance and prevents corrosion. 

Header .......................... Glass to meta I construction. 
Hermetically sealed to base. 

Weight ............................ Approximately 0.16 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque .............. 30 inch pounds maximum 
Dimensions .. In accordance with JEDEC 00·4 Outline 

Base .... Steel stud and base with a #10·32 UNF·2A 
thread for through mounting on a heat sink. 
Nickel plating produces low contact resist
ance and prevents corrosion. 

Header .......................... Glass to meta I construction. 
Hermetically sealed to base. 

Weight ............................ Approximately 0.16 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque .............. 30 inch pounds maximum 
Dimensions .. In accordance with JEDEC 00·4 Outline 

Base .... Steel stud and base with a 1/4".28 UNF·2A 
thread for through mounting on a heat sink. 
Nickel plating of base produces low contact 
resistance and prevents corrosion. 

Header .......................... Glass to metal construction. 
Hermetically sealed to base. 

Weight .............................. Approximately 0.5 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque .............. 75 inch pounds maximum 
Dimensions .. In accordance with JEDEC 00·5 Outline 

eem /1969 

THERMAL CHARACTERISTICS 

storage Temperature: -65°C to +185°C 
Ambient Operatin~ Temperature: 

-65°C to + 175°C 

Storage Temperature !~~§t to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to +1750 C. 

Impedance (OC/W): Junction to Case 
5.0 Maximum 

Storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to + 175°C. 

Impedance (OC/W), Junction to Case 
3.0 Maximum 

Storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to +175°C. 

Impedance (OC/W), Junction to Case 
3.0 Maximum 

storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to +175°C. 

Impedance (OC/W), Junction to Case 
3.0 Maximum 

See YELLOW SECTION for Local Offices, Phones 

DIMENSIONS 

POLARITY BAND 

(INDICATES POSITIVE, +) 

~ 
.115" @ 

----r 

.032" OlA. 

I ;~~~ T·~~FF.x' :~~ -'-1 .230 
.200 

(~ , 

.031" DIA. 
TINNED 

COPPER WELD 
WIRE 

(BOTH ENDS) .220 BASE 
OlA . 

.093" 
Min 

Min. 

. 195~D 
DIA.~ 

HEADER 
.228 
.218 

Hex. 7,: 16" 
Acro~s Flats 

"1 
I 

No. 10·32 
Hex. 7 16" UNF-2A 
Acron Flots 

Hex. 11 16" 
Across Flah 
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S EeTI 0 N 4800 c:t!lii'b,ffiM 

AVALANCHE SILICON 
RATINGS 

Catalog Number Peak 
Standard Reverse Reverse ELECTRICAL CHARACTERISTICS 
Polarity Polarity Voltage¥ 

53205 R3205 50 
83210 R3210 100 Maximum Average Forward Current, Single Phase Half SERIES 32 
53215 R3215 150 Wave DC Rating at 120°C. Case Temp ..... 37 amperes 
53220 R3220 200 Maximum Surge Current 
53225 R3225 250 (one cycle of 60 CPS sine wave) ............ 600 amperes 
53230 R3230 300 Peak Forward Voltage 
53235 R3235 350 at 90 Amps (25°C. Case Temp.) .... 1.3 Volts Maximum 
53240 R3240 400 Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
53245 R3245 450 Maximum *FCA Reverse Current 
53250 R3250 500 at 150°C. Case Temperature .................... 2.0 Milliamps 
53260 R3260 600 Maximum Operating Frequency ...................... 10,000 CPS 
83270 R3270 700 Maximum 1'1: (less than 8 ms) ........ 1500 Amps'· Second 
53280 R3280 800 Reverse Power Rating ...................................... 0.60 Joules 
53290 R3290 900 'FCA = Full Cycle Average (measured with a DC meter) 
832100 R32100 1000 

83405 R3405 50 
53410 R3410 100 Maximum Average Forward Current, Single Phase Half SERIES 34 
53415 R3415 150 Wave DC Rating at 120°C. Case Temp ..... 50 amperes 
53420 R3420 200 Maximum Surge Current 
53425 R3425 250 (one cycle of 60 CPS sine wave) ............ 600 amperes 
83430 R3430 300 Peak Forward Voltage 
83435 R3435 350 at 90 Amps (25°C. Case Temp.) .... 1.3 Volts Maximum 
83440 R3440 400 Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
83445 R3445 450 Maximum 'FCA Reverse Current 
83450 R3450 500 at 150°C. Case Temperature .................... 2.0 Milliamps 
53460 R3460 600 Maximum Operating Frequency ...................... 10,000 CPS 
53470 R3470 700 Maximum Pt (less than 8 ms) ........ 1500 Amps' . Second 
53480 R3480 800 Reverse Power Rating ...................................... 0.60 Joules 
83490 R3490 900 *FCA = Full Cycle Average (measured with a DC meter) 
834100 R34100 1000 

84105 R4105 50 
54110 R4110 100 Maximum Average Forward Current, Single Phase Half SERIES 41 
54115 R4115 150 Wave DC Rating at 120°C. Case Temp ..... 104 amperes 
54120 R4120 200 Maximum Surge Current 
84125 R4125 250 (one cycle of 60 CPS sine wave) .......... 1500 amperes 
54130 R4130 300 Peak Forward Voltage 
54135 R4135 350 at 200 Amps (25°C. Case Temp.) .. 1.3 Volts Maximum 
54140 R4140 400 Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
84145 R4145 450 Maximum *FCA Reverse Current 
54150 R4150 500 at 150°C. Case Temperature .................... 5.0 Milliamps 
54160 R4160 600 Maximum Operating Frequency ........................ 7,500 CPS 
54170 R4170 700 Maximum I't (less than 8 ms) ........ 9000 Amps' - Second 
54180 R4180 800 Reverse Power Rating ........................................ 1.0 Joules 
54190 R4190 900 'FCA = Full Cycle Average (measured with a DC meter) 
541100 R41100 1000 

54205 R4205 50 
84210 R4210 100 Maximum Average Forward Current, Single Phase Half 
54215 R4215 150 Wave DC Rating at 120oC. Case Temp ..... 104 amperes 
84220 R4220 200 Maximum Surge Current 
84225 R4225 250 (one cycle of 60 CPS sine wave) .......... 1500 amperes 
84230 R4230 300 Peak Forward Voltage 
84235 R4235 350 at 200 Amps (25°C. Case Temp.) .. 1.3 Volts Maximum 
84240 R4240 400 Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
54245 R4245 450 Maximum 'FCA Reverse Current 

SERIES 42 

84250 R4250 500 at 150°C. Case Temperature .................... 5.0 Milliamps 
54260 R4260 600 Maximum Operating Frequency ........................ 7,500 CPS 
84270 R4270 700 Maximum 1'1: (less than 8 ms) ........ 9000 Amps' - Secon,d 
84280 R4280 800 Reverse Power Rating ........................................ 1.0 Joules 
84290 R4290 900 'FCA = Full Cycle Average (measured with a DC meter) 
542100 R42100 1000 

55105 R5105 50 
55110 R5110 100 Maximum Average Forward Current, Single Phase Half 
55115 R5115 150 Wave DC Rating at 120°C. Case Temp ..... 160 amperes 
85120 R5120 200 Maximum Surge Current 
55125 R5125 250 (one cycle of 60 CPS sine wave) .......... 2,200 amperes 
85130 R5130 300 Peak Forward Voltage 
55135 R5135 350 at 300 Amps (25°C. Case Temp.) .. 1.3 Volts Maximum 
55140 R5140 400 Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
55150 R5150 500 Maximum *FCA Reverse Current 

SERIES 51 

55160 R5160 600 at 150°C. Case Temperature .................... 10 Milliamps 
85170 R5170 700 Maximum 1'1: (less than 8 ms) ...... 20,000 Amps' - Second 
85180 R5180 800 Reverse Power Rating ........................................ 2.0 Joules 
55190 R5190 900 'FCA = Full Cycle Average (measured with a DC meter) 
551100 R51100 1000 

55305 R5305 50 
85310 R5310 100 Maximum Average Forward Current, Single Phase Half 
85315 R5315 150 Wave DC Rating at 120°C. Case Temp ..... 250 amperes 
85320 R5320 200 Maximum Surge Current 
85325 R5325 250 (one cycle of 60 CPS sine wave) .......... 4,500 amperes 
85330 R5330 300 Peak Forward Voltage 
85335 R5335 350 at 300 Amps (25°C. Case Temp.) .. 1.2 Volts Maximum 
85340 R5340 400 Rated Peak Reverse Voltage Range ........ 50 to 1600 Volts 
55350 R5350 500 Maximum *FCA Reverse Current 

SERIES 53 

85360 R5360 600 at 150°C. Case Temperature .................... 10 Milliamps 
85370 R5370 700 Maximum I't (less than 8 ms) ...... 85,000 Amps' - Second 
85380 R5380 800 Reverse Power Rating ........................................ 2.0Joules 
55390 R5390 900 'FCA = Full Cyc,le Average (measured with a DC meter) 553100 R53100 1000 

*Diodes available with voltage ratings to 1600 PRY. 
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POWER RECTIFIERS 

MECHANICAL CHARACTERISTICS 

Base .... Steel stud and base with a '14"·28 UNF·2A 
thread for through mounting on a heat sink. 
Nickel plating of base produces low contact 
resistance and prevents corrosion. 

Header ........ . .......... Glass to metal construction. 
Hermetically sea led to base. 

Weight .............................. Approximately 0.5 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque .............. 75 inch pounds mali mum 
Dimensions .. In accordance with JEDEC 00·5 Outline 

Base ... Steel stud and base with a '/4".28 UNF·2A 
thread for through mounting on a heat sink. 
Nickel plating of base produces low contact 
resistance and prevents corrosion. 

Header ...... . ............. Glass to metal construction. 
Hermetically sealed to base. 

Weight .............................. Approximately 0.5 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque .............. 75 inch pounds maximum 
Dimensions .. In accordance with JEDEC 00·5 Outline 

Base ... Hi Strength Copper Stud and Base with a 
3/s·24·UNF·2A thread for through mounting on 
a heat sink. Nickel plating produces low 
contact resistance and prevents corrosion. 

Header .......................... Glass to metal construction. 
Hermetically sealed to base. 

Weight ............................ Approximately 2.75 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque ............ 200 inch pounds maximum 
Dimensions .. In accordance with JEDEC 00·8 Outline 

Base ... Hi Strength Copper Stud and Base with a 
3/s·24·UNF·2A thread for through mounting on 
a heat sink. Nickel plating produces low 
contact resistance and prevents corrosion. 

Header .... . .............. Glass to metal construction. 
Hermetically sealed to base. 

Weight ............................ Approximately 2.75 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque ............ 200 inch pounds maximum 
Dimensions .. In accordance with JEDEC 00·8 Outline 

Base .... Solid Copper Nickel Plated with 3/4"·16 
UNF·2A thread for through mounting on a 
heat sink. Nickel plating produces low con· 
tact resistance and prevents corrosion. 

Header .... Ceramic header hermetically 
sealed to base. 

Weight .......................... Approximately 8.5 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque ............ 600 inch pounds maximum 

300 inch pounds minimum 
Dimensions .. In accordance with JEDEC 00·9 Outline 

Base ... Solid Copper Nickel Plated with 3/4"·16 
UNF·2A thread for through mounting on a 
heat sink. Nickel plating produces low con· 
tact resistance and prevents corrosion. 

Header.. . . ..... Ceramic header hermetically 
sealed to base. 

Weight .............................. Approximately 8.5 ounces 
Mounting Position .. May be mounted in any position 
Mounting Torque ............ 600 inch pounds maximum 

300 inch pounds minimum 
Dimensions .. In accordance with JEDEC 00·9 Outline 

eem /1969 

THERMAL CHARACTERISTICS 

Storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to + 175°C. 

Impedance (OC/W), Junction to Case 
1.25 Maximum 

Storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to +175°C. 

Impedance (OC/W), Junction to Case 
1.25 Maximum 

Storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to +1750 C. 

Impedance (OC/W), Junction to Case 
0.5 Maximum 

Storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. -65°C. to + 175°C. 

Impedance (OC/W), Junction to Case 
0.5 Maximum 

Storage Temperature Range: 
- 65°C. to + 200°C. 

Operating Temperature Range: 
Junction .............. - 65°C. to + 175°C. 

Impedance (OC/W), Junction to Case 
0.3 Maximum 

Storage Temperature Range: 
-65°C. to +200oC. 

Operating Temperature Range: 
Junction .............. - 65°C. to + 175°C. 

Impedance (OC/W), Junction to Case 
0.25 Maximum 

See YELLOW SECTION for Local Offices, Phones 
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.150" 
Min. 

DIMENSIONS 

Hex. 11 16" 
Across Flots 

Hex. J 1 16" 
Across Flats 

r---5"/'" Max·
r2w

, Max. 

I , r%' 
t t 

9132" Dia. 
:f'a" 

He.x:. 1 1/16 " 24.UNf.2A 
ocros~ tlots 

r---S'tI" MarX' 2'10" Max. 

I , r% 

9.'32" Dio. 

11/32" Dia. 

Hex. 1 1/16 
ocross flots 

Hex. 11/4" 
Across Flats 
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SECTION 4800 i4§ii'D,ffid 

SILICON RECTIFIER DIODE AND SILICON CONTROLLED RECTIFIER 
CROSS REFERENCE OF JEDECNUMBERS WITH SYNTRON NUMBERS 

JEDEC NO. 

1N248 
IN249 
IN250 
IN248A, B, C 
IN249 A, B, C 
IN250 A, B, C 
IN411B 
IN412B 
IN413B 

*lN440, B 
*lN441, B 
*lN442, B 
*lN443, B 
*IN444, B 
*lN445, B 
*lN536 
*IN537 
*lN538 
*lN539 
'lN540 
*lN547 
*lN560 
*lN561 
*IN599, A 
*IN600, A 
*IN601, A 
*IN602, A 
*IN603, A 
*IN604, A 
*IN605, A 
*IN606, A 
*IN1064 
*INI065 
*lN1066 
*INI067 
*INI068 
*lNI069 
*IN1095 
*lN1096 
*IN1100 
*IN110l 
*IN1102 
*IN1103 

SYNTRON NO. 

53105 
53110 
53120 
53205 
53210 
53220 
54105 
54110 
54120 
51210 
51220 
51230 
51240 
51250 
51260 
51205 
51210 
51220 
51230 
51240 
51260 
51280 
512100 
51205 
S1210 
51215 
51220 
51230 
51240 
51250 
51260 
S2005 
52010 
52015 
52020 
52030 
52040 
51250 
51260' 
51210 
51220 
51230 
51240 
52020 
520$0 
S2040 
520$0 
52060 

IN1124 
IN1125 
lN1126 
IN1127 
IN1128 
IN1183 
IN1184 
lN1185 
lN1186 
lN1187 
lN1188 
IN1189 
lN1190 
lN119l 
lN1192 
IN1193 
lN1194 
IN1195 
IN1196 
lN1197 
IN1198 
lN1199, A 
lN1200, A 
lN1201. A 
1N1202, A 
IN1203, A 
lN1204,A 
1N1205, A 
IN1206, A 

53305,*53405 
53310, *53410 
5331q, *53415 
53320,*53420 
53330, *53430 
53340,*53440 
53350,*53450 
53360, *53460 

*lN12l7, A 
*lN1218, A 
*IN1219,A 
'lNI220, A 
*IN1221, A 
*lN1222,A 
*lN1223, A 
*lN1224, A 
*lN1225 
*lN1226 
1N1301 
1N1302 
lN1304 
1N1306 
1N1341, A, B 
1N1342, A, B 
lN1343, A, B 
1N1344, A, B 
1N1345, A, B 
lN1346,A,B 
1N1347, A, B 
lN1348, A, B 
lN1396 

53105 
S3110 
53115 
53120 
53130 
53140 
53150 
53160 
52105 
52110 
52115 
52120 
52130 
52140 
52150 
52160 
51205 
51210 
51215 
51220 
51230 
51240 
51250 
51260 
51270 
51280 
53205 
53210 
53220 
53230 
52005 
52010 
52015 
52020 
52030 
52040 
52050 
52060 
54105 

JEDEC NO. 

IN1397 
lN1398 
IN1399 
IN1400 
IN1401 
IN1402 
lN1403 
IN1434 
IN1435 
IN1436 
IN1437 
IN1438 

*lN1443 
*lN1487 
*lNl488 
*lN1489 
*lN1490 
*lN1491 
*IN1492 

IN1581 
lN1582 
IN1583 
IN1584 
IN1585 
IN1586 
IN1587 
lN1612 
IN1613 
lN1614 
1N16l5 
IN1616 

*lN1621 
*lN1622 
*IN1623 
*lN1624 
IN1660 
1N1661 
IN1662 
1N1663 
lN1664 
lN1665 
1N1666 

*IN1670 
*lN16i71 
*lN1672 
*lN1673 
*lN16'74 
*lN16,75 
*lN16'92 
*lN1693 
*lN1694 
*lN1695 
*lN169o 
*lN1697 
IN1908 
1N1909 
1N1911 
1N1912 
1N1913 
1N1914 
1N1915 
1N1916 
1N2021 
1N2022 
1N2023 
1N2024 
IN2025 

*lN2054 
*lN2055 
*lN2056 
*lN2057 
*lN2058 
*lN2059 
*lN2060 
*lN2061 
*lN2062 
1N2104 
1N2105 
1N2106 
IN2107 
1N2108 
1N2128 
lN2129 
1N2130 
1N2131 
IN2132 
1N2133 
1N2134 
1N2135 
1N2136 
IN2137 
IN2138 
1N2154 
1N2l55 
1N2156 
1N2157 

SYNTRON NO. 

54110 
54115 
54120 
54130 
54140 
54150 
54160 
53205 
53210 
53220 
53240 
53260 
512100 
51210 
51220 
51230 
51240 
51250 
51260 
52005 
52010 
52020 
52030 
52040 
52050 
52060 
52005 
52010 
52020 
52040 
52060 
52110 
52120 
52130 
52140 
55105 
55110 
55115 
55120 
55130 
55140 
55150 
55305 
55310 
55315 
55320 
55330 
55340 
51210 
51220 
51230 
51240 
51250 
51260 
51210 
51220 
51230 
51250 
51260 
51270 
51280 
51290 
53115 
53125 
53130 
53135 
53140 
55305 
55310 
55315 

,~~~~g 
55330 
55335 ' 
55340 
55345 
51210 
51220 
51230 
51240 
51250 

53305,*53405 
53310, *53410 
53315,*53415 
53320,*53420 
53325,*53425 
53330,*53430 
53335,*53435 
53340,*53440 
53345,*53445 
53350,*53450 
53360, *53460 

53205 
53210 
53220 
53230 

* 5yntron Diodes not mechanically interchangeable with the JEDEC types. 
** AVALANCHE REGISTERED, 

SYNTRON DIVISION, FMC CORPORATION • 

JEDEC NO. 

IN2158 
IN2159 
IN2160 
IN2228 
IN2230 
IN2232 
IN2234 
IN2236 
IN2238 
'IN224O 
1N2246 
lN2248 
lN2250 
1N2252 
1N2254 
lN2256 
lN2258 
lN2260 
1N2282 
1N2283 
lN2284 
lN2285 
1N2286 
1N2287 

*1N2357 
*lN2358 

1N2426 
IN2427 
1N2428 
1N2429 
lN2430 
lN2431 
IN2432 
IN2433 
IN2434 
IN2435 
IN2436 
IN2437 
IN2438 
IN2439 
IN2440 
1N2441 
IN2442 
IN2443 
IN2444 
IN2445 
IN2458 
IN2459 
IN2460 
IN2461 
IN2462 
IN2463 
IN2464 
IN2465 
IN2466 
IN2467 
IN2491 
IN2492 
IN2493 
IN2494 
IN2495 
IN2496 
IN2497 
IN2610 
IN2611 
IN2612 
IN2613 
IN2614 
IN2615 
1N2616 
1N2617 
1N2784 
1N2785 
lN2788 
1N2789 
1N2793 
1N2794 
1N2795 
1N2796 
1N2797 
1N2798 
1N2799 
1N2800 
1N3139 
1N3140 
1N3141 
1N3142 
1N3161 
1N3162 
1N3163 
1N3164 
1N3165 
1N3166 
1N3167 
1N3168 
1N3169 

SYNTRON NO. 

53240 
53250 
53260 
52005 
52020 
52030 
52040 
52050 
52060 
52080 
52105 
52110 
52120 
52130 
52140 
52150 
52160 
52180 

53330,53430 
53340,53440 
53350,53450 
53360,53460 
53380,53480 
533100; 534100 

512140 
512150 
54105 
54110 
54115 
54120 
54125 
54130 
54135 
54140 
54150 
54160 

54105,54205 
54110, 54210 
54115,54215 
54120,54220 
54125,54225 
54130,54230 
54135,54235 
54140,54240 
54150,54250 
54160,54260 
53305,53405 
53310,53410 
53315,53415 
53320,53420 
53325,53425 
53330,53430 
53335,53435 
53340,53440 
53350,53450 
53360,53460 

52005 
52010 
52020 
52030 
52040 
52050 
52060 
51210 
51220 
51230 
51240 
51250 
51260 
51280 
512100 
52120 
52140 

53320,53420 
53340,53440 

53105 
53110 
53115 
53120 
53125 
53130 
53135 
53140 

54105, 54205, 
54110,54210 
54115, 54215 
54120,54220 

55305 
55310 
55315 
55320 
55325 
55330 
55335 
55340 
55350 

JEDEC NO. 

1N3170 
IN3171A 
IN3172A 
1N3173A 
1N3174A 
1N3208 
IN3209 
1N321O 
1N3211 
1N3212 

*lN3260 
*lN3261 
*lN3262 
*1N3263 
*lN3264 
*lN3265 
*lN3266 
*lN3267 
*lN3268 
*IN3269 
*lN3270 
*IN3271 
*IN3272 
*IN3273 
*lN3288 
*IN3289 
*lN3290 
*IN3291 
*lN3292 

:t~~~~~ 
IN3639 
IN3640 
IN3641 
1N3642 
1N3735 
1N3736 
1N3737 
IN3738 
IN3739 
IN3741 
IN3740 
1N3742 

**lN3964 
**lN3965 
**lN3966 
**IN3967 
**lN3968 
**lN3969 
**lN3970 
**lN3971 
**lN3972 
**lN3973 
**lN3974 
**lN3975 
**lN3976 
**lN3977 
**lN3978 
**lN3979 

1N4044 
1N4045 
1N4046 
IN4047 
1N4048 
lN4049 
1N4050 
1N4051 
1N4052 
1N4053 
1N4054 
IN4055 
1N4056 

**lN4878 
**lN4879 
**lN4880 

2N685 
2N686 
2N687 
2N688 
2N689 
2N1846 
2N1847 
2N1848 
2N1849 
2N1850 
2N1911 
2N1912 
2N1913 
2N1914 

, 2N1915 
2N1916 
2N2504 
2N2505 
2N2506 
2N2507 
2N2508 

SYNTRON NO. 

55360 
55370 
55380 
55390 
553100 
53205 
53210 
53220 
53230 
53240 
55105 
55110 
55115 
55120 
55125 
55130 
55135 
55140 
55150 
55160 
55170 
55180 
55190 
551100 

54110, 54210 
54120,54220 
54130,54230 
54140,54240 
54150, 54250 
54160,54260 
54180,54280 

51220 
51240 
51260 
51280 
55310 
55320 
55330 
55340 
55350 
55380 
55360 
553100 
52120 
52140 
52160 
52180 

53320,53420 
53340,53440 
53360,53460 
53380,53480 
54120,54220 
54140,54240 
54160,54260 
54180,54280 

55320 
55340 
55360 
55380 
55305 
55310 
55315 
55320 
55325 
55330 
55340 
55350 
55360 
55370 
55380 
55390 
553100 

54110, 54210 
55110 
55310 
16C20 
16C25 
16C30 
16C40 
16C50 
16C20A 
16C25A 
16C30A 
16C40A 
16C50A 
70C10 
70C15 
70C20 
70C25 
70C30 
70C40 
150C10 
150C20 
150C30 
150C40 
150C50 

264 Lexington, Homer City, Pa. 15748 
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SECTION 4800 M"iij,ffin 

J .. ·.~~r751 Index to Texas Instruments Integrated Circuits and 
~ Preferred Semiconductors and Components 

The following 17 pages list Texas Instruments integrated circuits 
and the preferred line of semiconductors and components. While 
important parameters and characteristics are briefly presented for 

most of these devices, you may obtain complete specification on 
these units by writing to Technical Information Services, Texas 
Instruments Incorporated, Mail Station 308, P.O. Box 5012. 
Dallas. Texas 75222. 

Integrated Circuits 

Series 54 and 74 TTL Digital 
Series SNG/SNF TTL Digital 
Series 15 930 and 15 830 DTL Digital 
Linear Integrated Circuits 

Page 

2603 
2604 
2605 
2605 

MOS Integrated Circuits 
Systems Interface Circuits 
Other Integrated Circuits 
Integrated Ci rcu its Packagi ng 

Preferred Seminconductors and Components By Device Classification 

Applications Guide to Preferred Semiconductors Pages 2609, 2610 
Preferred Semiconductor. Case Outlines 2617 thru 2619 
TI Authorized Distributors, page 2616 

SILICON LOW· 2N4060 2612 SILICON TI P36A 2613 IN646 2615 
POWER N·P·N 2N4061 2612 UNIJUNCTION 2N 1724 2613 IN647 2615 

2N4062 2612 2N491A 2611 2N2987 2613 IN648 2615 
TIS56 2611 2N5447 2612 2N1671B 2611 2N2988 2613 IN649 2615 
TIS62 2612 2N5448 2612 2N3980 2611 2N2990 2613 
TIS63 2612 2N4891 2611 2N2991 2613 SWITCHING 
TIS84 2612 SILICON UHF 2N2992 2613 DIODES 
TIS85 2612 TRANSISTORS GERMANIUM LOW· 2N2993 2613 
TIS86 2612 POWER ALLOY· 21~2994 2613 IN914 2615 
TIS87 2612 2N918 2611 JUNCTION 2N3055 2613 IN914B 2615 
TIS97 2612 2N3570 2611 TRANSISTORS 2N3418 2613 IN3064 2615 
TIS98 26] 2 2N3866 2011 2N3419 2613 IN 3070 2615 
TIS99 2612 2N4875 2611 2N398 2614 2N3420 2613 IN4148 2615 
2N697 2611 2N404 2614 2N3421 2613 1N4454 2615 
2N718A 2611 

SILICON 2N 1302 2614 2N3551 2613 1N4531 2615 
2N720A 2611 2N 1303 2614 2N3552 2613 
2N930 2611 MULTIPLE AND 2N 1304 2614 2N3713 2613 MULTIPLE DIODES 
2NI613 2511 MULTI·ELEMENT 2N 1305 2614 2N3714 2613 
2NIlll 2611 TRANSISTORS 2N 1306 2614 2N3715 2613 TID21 2615 
2N 1893 2611 

3N79 2612 2N 1307 2614 2N3716 2613 TID22 2615 
2N2219 2611 2N 1308 2614 2N3996 2613 TID23 2615 
2N2222 2611 TIS92 2612 2NI309 2614 2N3997 2613 TID24 2615 
2N2243A 2611 TIS92M 2612 2N 1377 2614 2N3998 2613 TID25 2615 
2N2369A 2611 TIS93 2612 2N 1997 2614 2N3999 2613 TID26 2615 
2N2432 2612 TIS93M 2612 2N2000 2614 2N4000 2613 TID29 2615 
2N2484 2611 3Nlli 2612 2N4001 2613 TID30 2615 
2N3010 2611 2N997 2612 2N4002 2613 
2N3013 2611 2N2060 2613 GERMANIUM 2N4003 2613 MICROWAVE 
2N3015 2611 2N2223 2613 MESA AND 2N4300 2613 DIODES 
2N3707 2612 2N263.9 2613 PLANAR 2N4301 2613 
2N3708 2612 2N2642 2613 SWITCHING 2N5333 2613 TIV306 2614 
2N3709 2612 2N2643 2613 TRANSISTORS 2N5384 2613 TIV307 2614 
2N3710 2612 2N3043 2613 2N5385 2613 TIV308 2614 
2N3711 2613 2N3045 2613 2N 797 2614 2N5386 2613 
2N3;125 2611 2N3049 2613 2N964 2614 2N5387 2613 REGULATOR 
2N4104 2611 2N3051 2613 2N2635 2614 2N5388 2613 DIODES 
2N4252 2611 2N3350 2613 2N5388 2613 
2N5449 2612 2N3351 2613 GERMANIUM UHF! 2N5389 2613 IN746 2615 
2N5450 2612 2N3680 2613 MICROWAVE IN747 2615 
2N5451 2612 2N3838 2613 TRANSISTORS 1N748 2615 

2N4854 2613 GERMANIUM IN749 2615 
2N 5043 2614 POWER IN750 2615 

SILICON LOW· SILICON FIELD· TRANSISTORS IN751 2615 
POWER P·N·P EFFECT SI LICON POWER 2N456A 2614 1N752 2615 

TRANSISTORS TRANSISTORS 1N753 2615 
TIS}7 2612 2N 1038 2614 1N754 2615 
TIS38 2612 TIS69 2612 TIP29 2613 2N 1539 2614 1N755 2615 
2N2605 2611 TIS73 2612 TIP29A 2613 2N1907 2614 1N756 2615 
2N2894 2611 TIS88 2612 TIP30 2613 TI3027 2614 IN757 2615 
2N2905 2611 2N2386 2612 TI P30A 2613 1N758 2615 
2N2907 2611 2N2498 2612 TIP31 2613 GENERAL 1N759 2615 
2N2945A 2612 2N3330 2612 TIP31A 2613 PURPOSE DIDOES 1N4370 2615 
2N3250 2611 2N3819 2612 TIP32 2613 
2N3304 2£;11 2N3.820 2612 TI P32A 2613 1N456 2615 THYRISTORS AND 
2N3467 2611 2N3822 2612 TIP33 2613 IN457 2615 TRIGGER DIODES 
2N3486 2611 2N3823 2612 TI P33A 2613 IN458 2615 
2N3495 2611 2N3909 2612 TIP34 2613 IN482 2615 TIC20 2616 
2N3829 2611 2N3993 2612 TIP34A 2613 1N483 2615 TIC21 2616 
2N3964 2611 2N4416 2612 TIP35 2613 IN484 2615 TIC22 2616 
2N4058 2612 2N4857 2612 TI P35A 2613 IN485 2615 TIC23 2616 . 
2N4059 2612 2N5045 2612 TIP36 2613 IN645 2615 TI42A 2616 

About Preferred Semiconductors and Components ... 

Page 

2605 
2606 
2606 

2607,2608 

TI43A 2616 
TIC44 2616 
TIC45 2616 
TIC46 2616 
TIC47 2616 
2N3001 2616 
2N3002 2616 
2N3003 2616 
2N3004 2616 
2N3005 2616 
2N3006 2616 
2N3007 2616 
2N3008 2616 
2N3555 2616 
2N3556 2616 
2N3557 2616 
2N3558 2616 
2N3559 2616 
iN3560 2616 
2N3561 2616 
2N35fi2 2616 
2N5273 2616 
2N 5274 2616 

SILICON RECTIFIERS 

1N4001 2615 
I N4002 2615 
1N4003 2615 
IN4004 2615 
1N4005 2615 
1N4006 2615 
1N4007 2615 

OPTOELECTRONIC 
DEVICES 

LS400 2616 
LS600 2616 
IN2175 2616 

PRECISION FILM 
RESISTORS 

CGI!8 2616 
CG1/4 2616 
CGI/2 2616 
MC55 2616 
MC55D 2616 
MC60 2616 
MC60D 2616 
MC65 2616 
MC65D 2616 

TEMPERATURE· 
SENSING SILICON 
RESISTORS 

TG1/8 2616 
TMI/8 2616 
TMI/4 2616 

PREF.ERRED SEMICONDUCTORS AND COMPONENTS is a bold, new concept designed to simplify discrete semiconductor selection. 

Nearly 70,000 discrete components are available today, making your choice difficult and risky. After months of computerized 

demand analysis, TI has pre·selected a line of 285 highly popular types (from our 1,500 "standards" and 13,000 "specials") that 

meet the vast majority of semiconductor requirements. 

• All are in wide use today, known and proven. • All are readily available from Tl distributor and factory stocks . 

• All are in volume production. • All are recommended for either present or new designs . 

PREFERRED semiconductors can payoff in simplified selection, faster delivery, lower costs, smaller 
inventories, and reduced testing. 
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'44"1",,. SECTION 4800 

Integraled circuits ~ 
SERIES 54 AND 74 TTL DIGITAL 

High-Speed Circuits Standard Circuits Low-Power Circuits 

----"-------"-- ------.------------ --""- ------"---- "-----
~ Propagation Delay Basic Gate 6 ns 10 ns 33 ns 

_ti Flip-Flop 17 ns 25 ns 47 ns 
.~~ -

---. --------- -------"------ --- ._----_._----- -_ ... _ .. _----

Power Dissipation Basic Gate 22mW lOmW 1 mW 
~~ Flip-F!op 100mW 40mW 3.8mW .. 

.r: --
'-' D·C Noise Immunity 1 V IV IV 

----" --------------- -- ------"--------- --- _."._"._---------
-g 10 High-Speed TTL Loads 8 High-Speed TTL Loads 1 High-Speed TTL Load -g ~ ~ MaKimum Fan-Out 12 Standard TTL Loads 10 Standard TTL Loads 10 Low-Power TTL Loads 
E~:E 40 Low-Power TTL Loads 
E~-o ------1---" ------- ---------

"'<= Supply Voltage 4.510 55 V 4.75 to 5.25 V 4.5 to 5.5 V 4.75 to 5.25 V 4.5 to 5.5 V 4.75 to 5.25 V 0"-0 
<>0,-, ---" 

-55;;-C to 125°C ODC~ ~ Operating Temperature Range -55DC to 125DC OOC to 70DC -55DC to 125DC ODC to 70DC 
-------

Package (See Integrated Circuit Case Outlines, Pages 2607, 2608) S Flat Package F Flat Package R Flat Package 
J and N Plug-In Packages J and N Plug-In Packages J and N Plug-In Packages 

f-- -------------
Series 54H 74H 54 74 54L 74L 

Quadruple 2-lnput Positive NAND Gate SN54HOO SN74HOO SN5400 SN7400 SN54LOO SN74LOO --
Quad 2-lnput Positive NAND Gate with Open-Collector Output SN54HOI SN74HOI SN5401 SN7401 
Quadruple 2-lnput Positive NOR Gate SN5402 SN7402 
Triple 3-lnput Positive NAND Gate SN54HI0 SN74HI0 SN5410 SN7410 SN54L10 SN74L10 
Triple 3-lnput Positive AND Gate SN54Hll SN74Hll 
Dual 4-lnput Positive NAND Gale SN74io-

------ ----------
SN54H20 SN74H20 SN5420 SN54L20 SN74L20 

Dual 4-lnput Positive AND Gate SN54H21 SN74H21 
Dual 4-lnput Positive NAND Gate with Open-Collector Output SN54H22 SN74H22 
8-lnput Positive NAND Gate SN54H30 SN74H30 SN5430 SN7430 SN54L30 SN74L30 
Dual 4-lnput Positive NAND Buffer SN54H40 SN74H40 SN5440 SN7440 --
BCD-la-Decimal Decoder/Driver SN5441API SN7441At'1 
BCD-to-Decimal Decoder SN5442 1'1 SN74421l1 
Excess-3-to-Decimal Decoder SN5443 1l1 SN7443 1l1 
Excess-3-Gray-to-Decimal Decoder SN5444PI SN7444 1l1 
BCD-to-Decimal Decoder/Driver (30-V Outputs) SN7445 1l1 

BCD-to-Decimal Decoder/Driver (15-V Outputs) 
"--r-- --r-"--- S N 74-i45i'I 

- -----. ---_.-_.-

BCD-to-Seven-Segment Decoder/Driver (30-V Outputs) SN54461l1 SN74461l1 
BCD-to-Seven-Segment Decoder/Driver (15-V Outputs) SN5447 1l1 SN7447 1l1 
BCD-to-Seven-Segment Decoder/Driver SN54481l1 SN7448PI 
BCD-to-Seven-Segment Decoder/Driver SN5449111 SN7449111 
(Open-Collector Outputs) 

c-SN745-0- ------ - -.-~---.----

Expandable Dual 2-Wide 2-lnput AND-OR-INVEln Gate SN54H50 SN74H50 SN5450 
--

Dual 2-Wide 2-lnput AND-OR-INVERT Gate SN54H51 SN74H51 SN5451 SN7451 SN54L51 SN74L51 
Expandable 4-Wide 2-2-2-3-lnput AND-OR Gate SN54H52 SN74H52 
Expandable 4-Wide 2-lnput AND-OR-INVERT Gate SN5453 SN7453 

'" Expandable 4-Wide 2-2-2-3-lnput AND-OR-INVERT Gate SN54H53 SN74H53 c 
4-Wide 2-lnput AND-OR-INVERT Gate -- - SN54H54" " -f--SN7454 ,-------)---------0 SN74H54 SN5454 ~ 

<= 4-Wide 3-2-2-3-lnput AND-OR-INVERT Gate SN54L54 SN74L54 
" .... Expandable 2-Wide 4-lnput AND-OR-INVERT Gate SN54H55 SN74H55 SN54L55 111 SN74L55 111 

Dual 4-lnput Expander SN54H60 SN74H60 SN5460 SN7460 
Triple 3-lnput Expander SN54H61 SN74H61 -------- ._. -_._-_._-
3-2-2-3-lnput AND-OR Expander SN54H62 SN74H62 
J-K Flip-Flop SN5470 SN7470 
J-K Flip-Flop with AND-OR Inputs SN54H71 SN74H71 
R-S Master-Slave Flip-Flop SN54L71 SN74L71 
J-K Master-Slave Flip-Flop SN54H72 SN74H72 SN5472 SN7472 SN54L72 SN74L72 
Dual J-K Master-Slave Flip-Flop SN54H73 SN74H73 SN5473 SN7473 SN54L73 SN74L73 
Dual D-Type Edge-Triggered Flip-Flop SN5474 SN7474 
Quadruple Bistable Latch SN5475 SN7475 
Dual J-K Master-Slave Flip-Flop SN54H76 111 SN74H76 1l1 SN5476 1l1 SN7476 1l1 
Dual J-K Master-Slave Flip-Flop SN54H78 SN74H78 SN54L7B SN74L78 
Gated Full Adder SN5480 SN7480 
16-Bit Active-Element Memory SN7481 
2-Bit Binary Full Adder SN5482 SN7482 
4-Bit Binary Full Adder SN7483 ll1 
I6-Bit Active-Element Memory (Gated Write Inputs) SN7484ll1 

-----
Decade Counter SN5490 SN7490 
8-Bit Shift Register SN5491A SN7491A SN54L9IA SN74L91A 
Divide-by-Twelve Counter SN5492 SN7492 
4-Bit Binary Counter SN5493 SN7493 
4-Bit Shift Register (Parallel-In, Serial-Out) SN5494 1l1 SN74941l1 

4-Bit Right-Shift/Left-Shift Register (Parallel-In, Parallel-Out SN5495 SN7495 SN54L95 SN74L95 
, 5-Bit Shift Register (Dual-Parallel-In, Parallel-Out) SN54961l1 SN74961l1 

111Avaiiabie m fiat package only. 1'lNot expandable PIIG-Pm function. Not available m For S packages 
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SECTION 4800'4,lij,,+ 

~ Inlearatad circUits 
SERIES SNG/SNF TTL DIGITAL * 

Package (See Integrated Circuits Case -55°C to 125°C 
Outlines on Pages 2607, 2608) 

Dual 4·lnput NAND/NOR Gates 
Expandable Quadruple 2·lnput OR Gates 
8·lnput NAND/NOR Gates 
Expandable Dual Output, Dual 2·lnput AND/NOR Gates 
Dual Pulse Shaper/Delay AND Gates 

Exclusive·OR Gates (With Complement) 
Expandable Triple 3·lnput OR Gates 
Expandable Dual4·lnput OR Gates 
Expandable 8·lnput NAND/NOR Gates 
High Fan·Out Dual 4·lnput Drivers:j: 

Quadruple 2·lnput NAND/NOR Gates 
Quadruple 2·lnput OR Expanders 
Triple 2·lnput Bus Drivers 
Dual 4·lnput OR Expanders 
Dual 4·lnput AND Expanders 

Triple 3·lnput NAND/NOR Gates 
Expandable 8·lnput NAND/NOR Gates 
Expandable AND/NOR Gates 
Quadruple 2·lnput NAND/NOR Gates 

'" Quadruple 2·lnput AND/NOR Expanders <:: 
0 

~ Dual 4·lnput NAND/NOR Gates <:: 

'" "- Expandable AND/NOR Gates 
8·lnput NAND/NOR Gates 
Dual 4·lnput AND/NOR Expanders 
Expandable Dual 4·lnput AND/OR Gates 

Dual 2·3·lnput Expanders 
Expandable AND/NOR Gates (3·Wide,3·lnput) 
Expandable Dual AND/NOR Gates (2·Wide, 2·lnput) 

Set· Reset Flip·Flops 
Set· Reset Clocked Flip·Flops 

Single·Phase S·R·T Flip·Flops 
AND Input J·K Flip·Flops 
OR Input J·K Flip· Flops 
Dual J·K Flip·Flops (Separate Clocks) 
Dual J·K Flip·Flops (Common Clock) 

Dual J·K Flip·Flops (Separate Clocks) 
Dual J·K Flip·Flops (Common Clock) 
AND Input J·K Flip·Flops 
OR Input J·K Flip·Flops 
AND Input J·K Flip·Flops 
OR Input J·K Flip·Flops 

·Interchangeable with SUHL 1 t and SUHL "t TIL Circuits. 
tTrademark of Sylvania Electric Products, Inc. 
tRecommended maximum fan·out is: 1'130; 12115; {3124; 14112. 

J, N,and R 

SNG40 
SNG50 
SNG60 
SNG70 
SNG80 

SNG90 
SNGlOO 
SNGll0 
SNG120 
SNG130l 'I 

SNG140 
SNG150 
SNG160 
SNG170 
SNG180 

SNG190 
SNG200 
SNG210 
SNG220 
SNG230 

SNG240 
SNG250 
SNG260 
SNG270 
SNG280 

SNG290 
SNG300 
SNG310 
SNFlO 
SNF20 

SNF30 
SNF50 
SNF60 
SNFlOO 
SNFllO 

SNFl20 
SNFl30 
SNF200 
SNF210 
SNF250 
SNF260 

-55°C to 125°C OOC to 75°C OOC to 75°C 
J, N, and R Ji N, and R J, N, and R 

SNG41 SNG42 SNG43 
SNG51 SNG52 SNG53 
SNG61 SNG62 SNG63 
SNG71 SNG72 SNG73 
SNG81 SNG82 SNG83 

SNG91 SNG92 SNG93 
SNGI0l SNGI02' SNGI03 
SNGl11 SNG112 SNG113 
SNG121 SNG122 SNG123 
SNG131 121 SNG132(li SNG133 141 

SNG141 SNG142 SNG143 
SNG151 SNG152 . SNG153 
SNG161 SNG162 SNG163 
SNGl71 SNGl72 SNG173 
SNG181 SNG182 SNG183 

SNG191 SNG192 SNG193 
SNG201 SNG202 SNG203 
SNG211 SNG212 SNG213 
SNG221 SNG222 SNG223 
SNG231 SNG232 SNG233 

SNG241 SNG242 SNG243 
SNG251 SNG252 SNG253 
SNG261 SNG262 SNG263 
SNG271 SNG272 SNG273 
SNG281 SNG282 SNG283 

SNG291 SNG292 SNG293 
SNG301 SNG302 SNG303 
SNG311 SNG312 SNG313 
SNFll SNFl2 SNF13 
SNF21 SNF22 SNF23 

SNF31 SNF32 . SNF33 
SNF51 SNF52 SNF53 
SNF61 SNF62 SNF63 
SNFlOl SNFl02 SNFl03 , 
SNFlll SNF112 SNF113 

SNFl21 SNFl22 SNF123 
SNFl31 SNF132 SNF133 

SNF201 SNF202 SNF203 
SNF211 SNF212 SNF213 

SNF251 SNF252 SNF253 
SNF261 SNF262 SNF263 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group / P.O. Box 5012/ Dallas, Texas 75222 
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·LR:~·" A B 
"-v-' 
INPUTS 

GNO 

SNG140 NAND/NOR Gate 

~~'~ 
A B 

'--v-' 
INPUTS 'I 

GNO 

SNG220 NAND/NOR Gate 
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i@,iid,ffiD SECTION 4800 

integrated Circuits ~ 
SERIES 15 930 AND 15 830 DTL DIGITAL 

Propagation Delay Time (Basic gate) 25 ns 

- " r-- --

'" - Power Dissipation (each gate) 8 mW u u 
.- '" ----
Cl. ~ 

;>, '" 
D-c Noise Immunity 750 mV 

f-.r: --- --
U Operating Temperature Range -55°C to 125°C DoC to 75°C 

Vee 2 k,l 1.75 kli 
Package (See Integrated Circuit F, J, N, and R 6 kli Case Outlines on pages 2607, 2608) 

Vee - Pin 14 Gnd - Pin 7 

Dual 4-input NAND/NOR Gate SN15930 SN15830 ~ ~PUT 
Flip-flop with Set and Clear SN15931 SN15831 ..-
Dual 4-input NAND/NOR Buffer SN15932 SN 15832 {:; 1 GND 

Dual 4-input Expander SN15933 SN15833 INPUTS 5 kll Hex Inverter SN 15936 SN15836 ~. 
Fast Rise-time Hex Inverter SN 15937 SN 15837 _ <>-l4--
Dual 4-input NAND/NOR Power Gate SN15944 SN15844 

'" 
Flip-flop with Set and Clear SN15945 SN15845 EXPANDER 0----

c Quad 2-input NAN D/NOR Gate SN15946 SN15846 NODE a Fast Rise-time Flip-flop with Set and Clear SN15948 SN15848 . .., 
u Quadruple 2-input NAND/NOR Fast Rise··time Gate SN15949 SN 15849 
c Pulse-triggered Binary SN15950 SN 15850 :J 
"- Monostable Multivibrator (One-shot) SN15951 SN15851 

Dual 4-input NAND/NOR Fast Rise-time Gate SN 15961 SN15861 Typical Series 15930 /15830 Circuit 
Triple 3-input NAND/NOR Gate SN15962 SN15862 
Triple 3-input NAND/NOR Fast Rise-time Gate SN15963 SN 15863 
Dual Flip-flop with Set SN159093 SN158093 
Dual Fast Rise-time Flip-flop with Set SN159094 SN158094 
Dual Fast Rise-time Flip-flop with Set and Clear SN159097 SN158097 
Dual Flip-flop with Set and Clear SN159099 SN158099 

LINEAR INTEGRATED CIRCUITS 

Differential/Operational Amplifiers TYPICAL CHARACTERISTICS 

• Low input and output offset " " ~ "" ~ characteristics ~~ ~ .~ '" ~ '" o. o. 

" ~.a 
"",. 

'" l .$ • High common-mode input '" l ~ '" '" 
0" 0 

$ I '" g-- "'~ E" ..><" $ .= CI) "" 
E~ " capability -0 """ ~H I 

' .. H 
"-;- c- o" 0 .. > -" -;;E_ u:::' E$ E '" -'" "- ~g Most circuits are available in 0 E :'::;0 

1~~ 
E== co • .!? "" ~~ 
",0 0> 

i E;: E- ~ E"5 
economical plastic dual-in-line " '" "5 "" "" "x:::l E~ .~~ 8. g- g- ::::~ ;£ ~~Q; "", 0::= .- 00 

package 0 !Xl 0'0 co C>u :E.: <.,)0 0 2:0 

:> a 
Series 52 700/5510/5511 (Operating 3: -j ~ '> :> :> 

-i ~ u u 
~ ~ Temperature Range -55°C to 125°C) "" N t5 " > > 

dB kHz kl! pF mV JlA JlV jde~ V V 0 V 

SN52702 General-Purpose Op Amp 68 - 25 _. 2 0.7 5 t - 200 10_6 
SN52709 High-Performance Op Amp 93 - 400 - 3 0.05 - ±10 - 150 26 
SN52710 Differential Comparator 64 - - - 2 1 5 - - 200 -
SN52711 Dual Differential Comparator 64 - - - 1 0.5 5 - - 200 -
SN5510 Wide·Band Video Amplifier 40, 40,000 6 7 - 3 - ±l 3.1 35 4.5 
SN5511 Wide-Band Oiff Amp 63 3,000 5 - 1 0.6 4 ±2.5 -0_2 700 5 

Series 72 700/7510 (Op.erating Temp.erature Range O°C to 70°C) 

SN72702 General·Purpose Op Amp 68 - 20 - 5 1.5 - t - 200 10.6 
SN72709 High-Performance Op Amp 93 - 250 - 2 OJ - ±10 - 150 26 
SN72710 Differential Comparator 62 - - - 2 1 7.5 - - 200 -
SN72711 Dual Differential Comparator 64 - - -- I 0.5 5 - - 200 -
SN72720 Dual Differential Comparator 62 - - - 2 1.8 7_5 - - 200 -
SN7510 Wide-Band Video Amplifier 39 40,000 6 7 - 5 - ±l 3 35 4_5 

to.5 to -4. 

MOS INTEGRATED CIRCUITS';' 
Brief Description Type Number 

IriS IB 30161:)\ 
TMS 7B 3000 LA 
TMS 7B 3001 LA 
TMS 7C 3002 LA 
TMS 7C 3003 LA 

Brief Description 
6Uali6~it Static Shift-RegiSter 
Dual 25-Bit Static Shift Register 
Dual 32-Bit Static Shift Register 
Dual 50· Bit Static Shift Register 
Dual 100-Bit Static Shift Register 

_!ype Number 
TMS 70 3300 LA 
TMS lA 1700 AA 
TMS lA 1702 LA 
TMS lA 6009 AA 
TMS 7A 6000 FB 

Dual 25-Bit Dynamic Shift Register 
Dual Full Adder 
Dual 3-lnput NOR 
6-Channel Analog Switch 
lO-Channel Analog Switch 

"'AII circuits are in the L·package except TMS 1A 1702 LA and TMS lA 6009 AA which are in the F·package, and 
TMS 7A 6000 FB which is in a 20-lead, circular, flat oackalle_ 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

" 0 

i 
.~ 

.g2 'C 

" E~ " ~ cc: ;< 
00 li 
E" 
E1il 0; '" 
(~re b '" " >-
0::: 
0::: 
:;;; < 0:: (.) 

dB mW JlA 

80 70 4 
90 80 0.2 
- no 25 
- 130 25 
85 165 40 
95 165 6 

80 80 5 
90 80 0.3 
- 110 25 
- 130 25 
98 220 25 
85 165 50 

'" '" ~ 
r-: 
'" <0 
N 

'" " ~ 
" " ~ .. .. 
~ 
"-

FjLjN 
FjLjN 
FjLjN 
FjLjN 
FjL 
FjL 

FjLjN 
FjLjN 
FjLjN 
FjLjN 
N 
FjL 
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SECTION 4800 m"iA,ffld 

~intagratad circuits 
SYSTEMS INTERFACE CIRCUITS 

Series 5520 and 7520 Sense Amplifiers TYPICAL CHARACTERISTICS 
• Fast overload recovery time 
• Narrow threshold uncertainty region 
• Transistor fr of over 1 GHz 
• Two sense channels per 

package (Series 7520) 
• Cycle times as low as 200 ns 

Series 5520 (Operating Temperature Range 
-55°C to 125°C) 

Series 7520 (Operating Temperature 
Range OOC to 70°C) 

SN5524 
SN5525 

SN7520 
SN7521 
SN7522 
SN7523 
SN7524 
SN7525 
SN7528 
SN7529 

Sense Amplifier 
Sense Amplifier 

Sense Amplifier (FF or Register·Type Output) 
Sense Amplifier (FF or Register·Type Output) 
Sense Amplifier (Open·Coliector Output) 
Sense Amplifier (Open·Coliector Output) 
Sense Amplifier (Separate AND Outputs) 
Sense Amplifier (Separate AND Outputs) 
Sense Amplifier (Separate AND Outputs) 
Sense Amplifier (Separate AND Outputs) 

mV 

±7 
±5t 

±4 
±7 
±4 
±7 
±4 
±7 
±4 
±7 

(15 mV ~ VREF ~ 40 mY} tAt TA = 25°C, VT = ±5 mV 

Series 55 107/75107 Line Circuits 

• High Speed 
Standard Logic Supply Voltages • o~E TTL/DTL Compatible • :> ~ g 

• Dual Channels :e:i 
ego 

. -
Series 55 107 (Operating 
Temperature Range: -55°C to 125OC) 

mV 

SN55107 Dual Line Receiver with 3 
SN5400 (TTL) Gate Output 

SN55108 Dual Line Receiver with 3 
SN5401 (Open·Coliector) Gate Output 

SN55109 Dual Line Driver with -
6·mA Typical Line Current 

SN55110 Dual Line Driver with -
12·mA Typical Line Current 

Series 75 107 (Operating Temperature Range O°C to 70°C) 

SN75107 Dual Line Receiver with 3 
SN5400 (TTL) Gate Output 

SN75108 Dual Line Receiver with 3 
SN5401 (Open·Coliector) Gate Output 

SN75109 Dual Line Driver with -
6·mA Typical Line Current 

SN75110 Dual Line Driver with -
12·mA Typical Line Current 

OTHER INTEGRATED CIRCUITS 

-:::J C. .= 
'" "C'" 0"" 
lF~ 
c:o 
0> 

E"" 
Ec: 
o"L: 
U:.;:: 

v 
3 
3 

3 
3' 
3 
3 
3 
3 
3 
3 

.. 
-'" .... 
>-

:r:~o 
>..c> 

.~:; 
:rg-

V 

-
-

3.2 

3.2 

-

-
3.2 

3.2 

v 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

.. 

v 
0.25 
0.25 

0.25 
0.25 
0.2 
0.2 
0.25 
0.25 
0.25 
0.25 

iPH 
-Jii:i-o 

:>"'7> 
;<-
0" -'g-

V 

-
-

0.22 

0.22 

-

-
0.22 

0.22 

:;::;-
'" (I) 

-'" :::J~ 

c.~ 

.~ 0 

-'" '" .c >0 
"'~ 
::~ --roc: 
.@, ~ 
O:::J 
--' '-' 

rnA 

0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

~~ 
~~~ 

.~:; 

:c.~ 

f1.A 

30 

30 

-

-

30 

30 

-

-

The following families of digital circuits are available, dependent on customer 
requirements. For information contact your TI sales engineer. 

• Series 51 and 51Rt RCTL Digital 
• Series 53 and 73 Modified-DTL Digital 
• Series 17900L and 17800L RTL Digital 

:;::;-
'" (I) 

~e 
c.~ .= 0 

-'" '" .c >0 
~.P 
o~ --roc: 
.~~ 
O:::J 
--' '-' 

rnA 

-1 
-1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

.. 
'" .. " .., .. 

EO~ 
)!:1 E Q) 

~Ec:: 
>.~ ~:g 

:;; E > 
0-

u.~ 

V 

±3 

±3 

-

-

±3 

±3 

-

-

rnA 

25 
25 

28 
28 
27 
27 
25 
25 
25 
25 

c: 

~ 
:::J 
'-' 

.z:. 
c. 
c. 
:::J 
(I) 

a 
::; 

rnA 

-15 
-15 

-14 
-14 
-15 
-15 
-15 
-15 
-15 
-15 

.. " ~.~ 

cE&i 
cv '(ij 
-~ 
~~ 

mV 

134 

134 

180 

285 

134 

134 

180 

285 

tSeries 51R are standard units that have undergone special testing and processing for severe·environmental applications. 
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-c: 

~ 
:::J 
'-' 
>. 

Ci. 
c. 
:::J 
(I) 

J 

rnA 

0.03 
0.03 

0.03 
0.03 
0.03 
0.03 

. 0.03 
0.03 
0.03 
0.03 

~ 
5CL1g. 

J;!~ 
0."''' 
~"i) ~ ... .., .. 

~ 
:§, 

ns 

17 

19 

8 

9 

17 

19 

8 

9 

'" E 
~ 

E 
:::J 

E 
:~ 
::;;: 

'. J 
f1.s 

0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

00 
o 
to 
N 

...: o 
to 
N 
(I) 

'" "" ro 
c. 

'" '" ~ 
'" "" ro 

oX 
(.) 
ro 

Q.. 

..... 
~ 

.. w 
"'~ .=:g 
u'" 
~~ .. .. 

!e 

J 

J 

J 

J 

JjN 

J/N 

J/N 

JjN 

N 
N 
N 
N 
J/N 
J/N 
N 
N 
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PACKAGING 
The last suffix letter of the device number (e.g., 
SN74HION) indicates the package designation. Varia
tions in mechanical configuration of F, R, and S pack
ages must be indicated when ordering by using the suffix 
numbers shown in the table at the right(e.g.,SN521AF-12). 

Some os JEDEC TO~99 exce~t for diomeler of slondoff. 

OOH 
GOla 

L -- TO-99 AND TO-IOO TYPES - Gold-plated F-15t Leadst 

mn 
0.170 

i 014G 

(i)(i)(i)(i)(i) 

1J4"'ti,mm SECTION 4800 

integrated circuits ~ 

MECH-PACKETIE MECH-PAK 
CARRIER CAt~RIER 

- ---- - ~-,--~~-

No No Yes Yes No No Yes Yes 
-~-~-~I---I----- ---c-- -- -+----

No Yes No Yes No Yes No Yes 

Formed leads 

Insulators 

Gold~plated leads 
So lei ;;:~jipp~-dL~;;J'-

--OO~06 ~ -01 -02 -03 -04 -05 
,+--C.c+-'-1-~~+-~t---+-~--r--

-12 -13 -14 -15 -10 -16 -17 -11 

~_tsome_tos .. ~J~.EOD,~c. ~.TjO~IOO exce~1 for diomeler of slondoff. 
0.165 MIN 

..J _o.040 
[ MAX 

T-T--1E~.~· f 
I:_l_~ ___ :t:'" 

~.~ -{ ~ -~.6~ DIA 

000. 
o OO~ 

g- W~"n ,oldet_d,pp.~ le"d, u,. ,~e"f,~d d'PP"d "'CO 
"f ,h. lend Hrend, hom ,h(> I."d "I"ow,'h," .• a,ODS 

01 body ""'~"9~ 

S~. Nole f i 

H -CERAMIC FLAT PACKAGES- Gold-plated F-15t Glass-sealing Alloy - 10 or 14 LONG Leads 

14 PIN CERAMIC OUAl IN UNE J PACKAGE OUTUNf 16-PIN CERAMIC DUAL IN LINE J·PACKAGE OUTlINE 

J - CERAMIC DUAL-IN-liNE - Tin-plated Leadst 

+F·15 is the ASTM designation for on iron-ni(kel-(obalt alloy containing nominally 53% iron, 29% ni(kel, and 17% (obalt 

tFor leods os described odd suffix -00. For solder~di~ped leods odd suffix -10. 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group / P.O. Box 5012/ Dallas, Teltas 75222 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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SECTION 4800 Uj"id"D 

~ Integrated Circuits 
PACKAGING Cont. 

®®®®®00 
-,- o 0 o 0 0 0 NOTES AU d'mem.ions in mches 

, i 
~ 

JL 0.013 
(See Noles 9 ~"d h) 0.010 

CDCD00CD 
Falls within TO-89 dimensions 

SIDE VIEWS 
(TYPICAL OF BOTH 10 AND 

14 LEAD PACKAGE) 

O.17SREF 
0.165 MIN 

~ ~ , 
~ :g 8 ~ 
o 0 0 0 

" , 
~DATE 

COOE 

r"--.4L-'_--4'i~---.

~ .~xxxxx1Jl 0.150 

o.OlS-r-f.- _ SNXXXX,M~ 

(See Note el 

~ 

0.005 MAX .I:: j 14 PLACES I I I 

0.013 -...j 

(See NOle$ ~.~~~ h) f--- ~ ~:~ 
CD000<D::D(i) 

Falls within TO - 84 dimensions 

F AND S* PACKAGES *Circuit substrate is in electrical contact with the case. 

CiOX9XiX7XD 
~ -' r - 0250 

0.050 

Q.'03.5 ~Jjr=- 0.013 REF 

AU deCImals ~O.005 e)(~(!pt oS noted 
Lead spacing tolerance.s ::!:O.OIS 01 extremIties and 
::!::O 005 01 package, nonoccumulalive 

d Leod center',nes ore located within ::!:O 005 of thel' 
true pOSItions relotlve 10 body cenlerlmes 
Not applicable ,n Mech·Pok «(:Irr;", 
SymbolIZatIon denotes o,,","lol,on of package 
This dimenSion does nol apply for wider-dipped 
leads. 

h When solder-dipped leods at., specified, dipped 
area of Ihe lead "xlends from the lead lip to within 
0,050 Inch of package body 

r:rrn n 
.1:'"::: I" " · · r NOTES: a. AU d,mens;on~ in rnche$ 

~ ___ ! "I ~~~: 0;" 
~::!~ ·~s~~~~- DE:!~LA"--' (S .. :~:?ee) 

ro-~-;';- " -' (t~I·OO7 '\ 
10 PLACES I 

\ ~ i I ~:~:~I 
\ --< E.2.!.!L-- I 

I , 
0.385 
o:36s' 

(See NOleel 

I 
, 0.015 "" ,_ ... L. ___ l 

(S ... e Notes 9 and h) ~ f-~ 
DETAIL A --40- 0.005 

MOl 

DATE 
CODE 

c"-~>-4~>~ -_., 
0.150 
'O:'i'4ii 
_L 

CD~0015 SIDE VIEW AND DETAIL A 
TYPICAL Of 80TH 10 AND 

14 LEAD PACKAGE 

(Se ... Notesgond h) 

Falls within 10-89 dimensions Falls within 10-84 dimensions 

b. All decimgls :!:0.005 except a~ noted. 
Lead ~pgC;ng tolergnce I~ ::!::O 01 5 gt eKhemities ond 
::!::0.005 al pgckage. nonaccumu/otive 

d Lead cenlerlines are locoled withm :!:0.005 of theit 
true position~ telgl,ve 10 body [enterlines 
Not applicable In Mech_Pak cartier. 
Symbolization denotes orientation of pgckage 

9 Th,s dimenSion does nol apf'ly for solder-dipped 
lead!; 

h When solder_dipped leads are speCIfied, dipped 
area ",f the lead exlend, from the legd tip to within 
0.050 inch of packgge body 

, Ii 

i 

.". 'il 

R - FLAT PACKAGES- Gold'plated F·15:j: Glass-sealing Alloy - 10 or 14 LONG Leads (for suffix, see table, page 2607) 

NOlES ... The 'fI' ...... i" .. n pin .p .. cing i. 0.100 b~'w •• n e.n· 
,.,liM' Each pinc.nte,hn.i.l .. cCJted with,n ",0010 "'·PIN PLASTIC DUAl·IN·lINE N·PACJ(AG£ OUTliNE 
ofil.I,,,.' .. ngiludin,,tp,,.i,ion,,,I,,lintopin@ 

ond@ 

bAlldim.noi"".ini" ...... un .... "'h.rwi .. n .. "d. ~ I 
e: !!::~~i .... n.iofI ...... n .. ' apply fc" sald.r·dipped ~ ::~~g ~~ 
d. Wh.n ... ld ... _dipped I ....... or •• pecifiecl dipped...... @@@@@®® I 

'r·o";~~:~::~~"~:;;~:~;:;;~;;;; di ::::: I 
1 i "".0.0" 0000000 

IT ~I:;: ,NOM'''" 
... 0.010 (NOMINAll 

105 -SEATING PlANf---t--=r='tl{\{\,{\I'lI-V1t:' ... 
! ('4:~::E!l..\t--~~~lp~~:3 
r-::t:O.025~ (_ NOI., c and d) 0.015 

::t:O.020 I (7 PLACES) I , , F"II,WithinlO.116D,men.ion. ( __ .a) 

NOTES .. Th~ "u.'p""tIO" PI" ,p,,,,,,g .. O 100 betwee" cen· 
te,l",e. Eochp""enlerll"" .. I",,,'edwlth,fl""OOlO 
:~~h @t l"n9,ludl"al po"""n rei", ... 10 pin CD 

b All d.men"ofl. In Inch •• ""I~ .. othe,,,,,.., ""led 

16·PIN PLASTIC OUAl·IN·L1NE N·PACKAGE OUTLINE 

, Thlid'I1'I.".iondoe. nolopplyfo •• olde,.d'pped 

d ~~!~_Id".d''''dI''d''''''',.'','.',d.d.'o'''"d'N·''·'·' ~ ii::.@@e @' :@" :@" @:" 0:'1· oftheleod ... t""d.f,omthole.,dt'p'"the'·"''''9 _____ • 
plone.houlde r 

0.093 II INOMINAl,-

00000000 

N - MOLDED PLASTIC PLUG-IN - Silver-plated Leadst 
*F-lS is the ASTM de.ignation for an iron-ni(kel·(obalt alloy (ontaining nominolly 
53% iron, 79% nickel, and 11% (obalt. 

tFor leads as described add suffix -00. For solder·dipped leads add suffix -10. 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group / P.O. Box 5012/ Dallas, Texas 75222 
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i@oiib,ffittlil SECTION 4800 

Applications guide to Preferred Semiconductors 

DEVICE RECOMMENDATION DEVICE RECOMMENDATION 
APPLICATION APPLICATION 

BIPOLAR FET BIPOLAR FET 

N-CHANNEL P·CHANNEL 
---------- ----. 

N-P-N P-N-P N-P·N P-N·P N·CHANNEL P·CHANNEL 

Typo No. Typo No. Type No. Type No. Tvpe No. Type No. Type No. Type No. 

Small-Signal Transistor: oTIS92 o TIS93 TIS88 2N2386 50 j',1Hl to 100 MHz -T1562 o 2N5043 oTIS88 
Amplifier: o TIS92M oTIS93M 02N3819 02N2498 oTIS94 02N3823 

o TI597 2N404 02N3822 02N3330 • TI5U6 02N4416 
DC to 1 MHl o TIS98 2N1303 2N3909 2N918 

TI599 2N1305 02N3820 -2N3570 

2N697 2N1307 2N4252 

2N718A 2N1309 ·2N4875 

2N930 2N2000 
o 2N997 2N2605 1::)0 r"J1Hz to 1 r-':rlz OTIS86 o 2N5043 oTIS88 

o 2N1302 02N2905 2N918 02N3823 

02N1304 o2N2907 ·2N3570 02N4416 

02N1306 o2N3486 02N4875 

o 2N1308 02N3495 
2N1893 02N3964 Mixer and Converter: 2N918 o TI537 .2N3823 o2N2498 

° 2N2484 02N4058 6 I Oto 10MH7 02N4416 02N3330 

2N3707 o2N5447 
2N3708 10 MHl to 50 (,11Hz TI556 • TI537 oTI588 02N3820 

2N3709 oTI563 02N3823 

2N3710 'TIS85 02N4416 

2N3711 oTIS86 

·2N4104 2N4252 

o 2N5449 02N4875 

, MHl to 10 MHz TIS63 oTI537 Tl588 2N2386 50 MHz to 100 MHz oTI563 o 2N5043 • TlS88 

2N697 2N404 02N3819 02N2498 oTIS85 o2N3823 

2N930 2N 1:303 o2N3822 02N3330 oTIS86 .2N4416 

2N1302 2N1305 O2N3823 2N3909 ·2N3570 
2N 1304 2N 1307 -2N4416 02N3820 2N4252 
2N1306 2N 1309 02N4875 
2N1308 2N1377 
2N1613 2N1997 100 MHz to 5 GHz oTIS86 o 2N5043 .TIS88 

2N1893 2N2605 2N918 02N3823 
o 2N2484 °2N2905 02rn570 02N4416 
o2N4104 °2N3495 2r,4252 

e2N4875 

Oscillator: oTIS98 o TIS38 oTIS88 02N2498 
10 MHz to 50 MHz TI556 oTIS37 TIS88 -2N2498 2N697 o 2N2905 02N3819 o2N3330 

o TI563 o 2N3495 .2N3819 • 2N3330 Oto 10MHz 2N1613 o 2N3486 .2N3822 
• TIS84 o 2N5043 o2N3822 °2N2484 o 2N3495 02N3823 
o TI585 02N3823 2N3711 02N4416 
o TI586 o2N4416 02N5449 
° TI587 

2N918 10 MHl to 50 MHz oTIS63 • TI538 .T1588 
o 2N2219 oTIS98 o 2N2905 02N3822 
o 2N2222 2N918 .2N2907 .2N3823 ° 2N2243A 02N2219 o 2N3486 02N4416 

2N4252 02N2222 o 2N5447 
02N4875 
02N5449 

50 MHz to 100 MHz • TIS63 o 2N2905 TIS88 o 2N2498 
o TIS84 o 2N2907 02N3823 o 2N3330 50 MHz to 100 MHz oTI563 o 2N5043 TIS88 
o TIS85 o 2N3486 02N4416 

oTI586 o 2N5447 o 2N3823 
o TIS86 o 2N5043 2N918 o 2N4416 ° Tl587 02N4875 

2N918 02N5449 
o 2N2219 
o 2N2222 100 MHz to 5 GHz oTI563 o 2N5043 TIS88 

2N4252 oTIS86 .2N3823 ° 2N4875 2N918 o 2N4416 
02N3570 

100 MHz to 5 GHz 2N918 o 2N5043 TIS88 
02N4875 

° 2N3570 02N3823 Power Oscillator: 02N3866 
2N4252 02N4416 

° 2N4875 Power Amplifier: 

Radio Frequency o2N3866 
Low-Noise Amplifier: .TlS97 o TIS37 TI588 o2N2498 02N4875 

2N930 2N2605 02N3822 o2N3330 
o to 10 MHz o2N2484 02N4058-61 02N4416 Audio Frequency oTIP29 • TIP30 o 2N4857 

2N3707 oTIP29A oTIP30A 
.2~4104 oTIP31 o TIP32 

10 MHz to 50 MHz 
oTIP31A oTIP32A 

oTIS62 o TIS37 TI588 oTIP33 oTIP34 
oTI584 o2N3822 oTIP33A oTIP34A 
oTIS86 o2N3823 oTIP35 o TIP36 
2N918 02N4416 oTIP35A oTIP36A 
2N4252 2N697 2N456A 

e2iJ4875 2N718A 2Nl038 
2N1613 02N2905 
2N1711 02N2907 

TI3027 
.2N3486 
.2N3495 

• Devices especially recommended for new design. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2609 



SECTION 4800 'MAulijlffi. 

~ Applications guide to Preferred Semiconductors 
Continued 

DEVICE RECOMMENDATION DEVICE RECOMMENDATION 
APPLICATION APPLICATION 

BIPOLAR OTHER DEVICES BIPOLAR OTHER DEVICES 

N"P-N P-N-P N-P-N P-H-P 

Type No. Type No. Type No. Classification Type No. Type No. Type No. Classification 

Switching: 2N1302 2N404 e2N3980 UJT Computer Logic Switch 2N797 2N404 e2N3993 P-FET 
Multivibrator. 2N1304 2N1303 e 2N3993 P·FET 2N1302 2N964 e2N4857 N·FET 
Pulse Generator, 2N1306 2N1305 e 2N4416 N·FET 2N1304 2N1303 eTIS73 N·FET 
Schmitt Trigger 2N1308 2N1307 e2N4857 N·FET 2N1306 2N1305 

e2N2219 2N1309 2Nl308 2N1307 
e2N2222 2N1997 e2N2369A 2N1309 
e2N2369A 2N2000 e2N3010 2N1997 
e2N3010 2N2635 e2N3013 2N2635 
e2N3013 e2N2894 e 2N2894 
e2N3725 e2N2905 e 2N3250 

e2N2907 e 2N3304 
e2N3829 e 2N3829 

Ring Counter! 2N930 e2N2894 e TIC20-3 TRIAC 
Series/Shunt Register e T1P29 eTlP30 e2N3993 P-FET 

Latching Amplifier e2N2369A e 2N2905 e2N3001·4 SCA 
eTIP29A eTIP30A e2N4857 N·FET 
eTIP31 eTIP32 e2NJ010 e2N3250 e 2N3555-8 SCR eTIP31A eTIP32A e2N3013 e2N3304 e2N3993 P·FET e TIP33 eTIP34 

e2N3829 e2N4416 N-FET e TIP33A eTIP34A 
e2N4058·61 e2N4857 N-FET e TIP35 eTIP36 e2N5449 e2N5447 e2N5273-4 TRIAC e TIP35A eTIP36A 

eTIS73 N·FET 2Nl724 2N456A 
e 2N2987-94 2N 1 038 

2N3055 2N1539 

Relaxation Oscillator 
e 2N3418-21 2N1907 

eTl42A Trigger Diode e2N3551.2 TlJ027 
eTl43A Trigger Diode e 2N3713-16 e2N5333 

2N16718 UJT e 2N3996-9 e2N5384.5 
e2N3980 UJT e2N4000.1 e2N5386 
e2N4891 UJT e 2N4002.3 

e 2N4300 
Pulse Amplifier e 2N2243A 2N1907 e2N3993 P-FET e 2N4301 

e 2N2369A e 2N2894 e2N4857 N·FET e 2N5387-9 
e2N2905 
e 2N3304 Lamp Driver 2Nl893 2N398 e2N4857 N·FET 
e2N3486 (Nix ie Driver) e 2N2243A e2N3495 
e2N3829 High Volt.,g" 
e2N5333 
e2N5384 Lina., Application: e3N79 2N1907 e2N4857 N-FET 
e2N5386 Demodu lator e 2N2432 e2N2945A 

Chopper e 3N79 e3Nl11 e2N3993 P·FET, Differential e 2N2060 e2N3049 eTIS69 N·FET 
e 2N2432 e2N2945A e2N4857 N·FET Amplifier e 2N2642 e2N3350 e2N5045 N-FET 
e TIP29 e 2N3467 e 2N3043 e2N3351 
e TIP29A eTIP30 e 2N3045 
eTIP31 eTlP30A e 2N3680 
e TlP31A e TIP32 e 2N3838 
e T1P33 eTIP32A 
e T1P33A e TIP34 Operational e 2N2060 e2N3049 eTIS69 N-FET 
e TIP35 e TIP34A Amplif,ier e 2N2223 e2N3350' e 2N4854 NPN-PNP 
e T1P35A e TIP36 e 2N2642 e2N3351 e2N5045 N-FET 

e T1P36A e 2N3043 
e 2N3045 
e 2N3680 

Computer Memory e 2N3013 e 2N3467 e2N3993 P·FET 
Driver e2N3015 e2N4857 N-FET Servo Amplifier e 2N2060 2Nl038 eTIS69 N·FET e 2N3725 eTIS73 N-FET e 2N2223 2N1907 e 2N5045 N-FET 

Power Control! eTIP29. A eTlPJO. A eTIC20·3 
e 2N2642 e2N3350 

TRIAC ;. 2N3680 e2N3351 
Regulator eTIP31. A eTlP32. A eTlC44-7 SCR 

eTlP33. A eTIP34. A e2N3001·4 SCR Sense Amplifier! e 2N2060 e2N3049 TIS88 N·FET eTIP35. A eTlP36. A e2N3005-08 SCR Comparator e 2N2642 e 2N3350 e2N4416 N-FET 2NI724 2N456A e2N3555-8 SCR e 2N3043 e2N3351 e 2N5045 N-FET e2N2987·94 2N1539 e2N3559-62 SCR e 2N3680 
2NJ055 2N1907 e 2N5273-4 TRIAC e 2N3838 

e2N3418·21 T13027 
e2N3551.2 e2N5333 Waveform Generatorl 2N930 e2N5447 TIS88 N·FET 
e2N3713-16 e2N5384.5 Clipper!Compressor 2N3707 e2N4416 N·FET 
e2N3996-9 e2N5386 2N3708 e2N4857 N·FET 
e2N4000.1 2N3709 
e2N4002.3 2N3711 
e2N4300 e 2N5449 
e2N4JOl 
e2N5J87·9 

Diodes: lN456-8 
Mixer/Converter lN482·5 

lN914 

OTHER APPLICATIONS AND DEVICES 

Detector Switch Tuning Voltage Regulator Rectifier Computer Transistor Biasing TV "Color Killer" Logarithmic 

lN456·8 lN914 eTIV306-08 lN746- lN456- eTlD21·24 elN746A- elNJ070 elN645-9 
lN914 elN3064 lN759 lN458 eTID25·26 lN759A elN746A-

elN4148 elN3070 elN746A- lN482·5 e TID29·JO Light Sensor lN759A 
elN4448 elN4148 Power Supply lN759A elN645·9 lN914 eLS400 

elN4448 elN645-9 lN4370 elN4001-7 elN3064 eLS600 
elN4531 elN4370A \ elN2175 

2610 See YELLOW SECTION for LOCIII Offices, Phones eem/1969 



I@"ih,ffl§lij SECTION 4800 

prelerred silicon transistors ~ 
UNIJUNCTION 

Type 

2N491A ** 
2N1671B 
2N 3980 
2N4891 

Case 
u 
u 
000 
AAA 

Mig 
Process 

A 
A 
P 
P 

NPN GENERAL PURPOSE 

Type 

2N697 * 
2N718A ** 
2N720A ** 
2N 1613 ** 
2Nl711 ** 
2NI893 ** 
2N2219 ** 
2N2222 ** 
2N2243A 

Mig 
Case Process 

1·2i· (T0·5) P 
Rf (TO·18) P 
Rf (TO·18) P 
1·2';' nO·5) P 

·I·f; ~-----. P 

1·2f (TO·5) P 
I·n (TO·5) EP 
Rf (TO·18) EP 
1·2f (TO 5) EP 

PNP GENERAL PURPOSE 
Type 

2N2905 ** 
2N2901 ** 
2N3486 
2N3495 

Case 

I·n (TO·5) 
Rf (TO·18) 
MMMt (TO·46) 
I 2i' (TO:5) 

NPN MEMORY DRIVER 

Type 
2N3015 
2N3725 

Case 
1·2t (TO·5) 
12t (T0·5) 

PNP MEMORY DRIVER 
2N 3467 * 

NPN SWITCH 
2N2369A ** 
2N3010 
2N3013 * 

PNP SWITCH 
2N2894 
2N3250 
2N3304 
2N3829 

I·n (TO·5) 

Rt (T0·18) 
R'; (TO·18) 
RRRt (TO·52) 

Ri' (TO·18) 
Rt (TO·18) 
Rt (TO·18) 
RRRi' (TO·52) 

NPN LOW-LEVEL AMPLIFIER 

Type 

2N930 ** 
2N2484 
2N4104 

Case 
R';' (T0·18) 
Ri' (T0·18) 
Ri (TO 18) 

PNP LOW-LEVEL AMPLIFIER 
2N2605 
2N3964 

MMMi' (T0-46) 
Rt (TO·18) 

Mig 
Process 

EP 
EP 
EP 
EP 

Mig 
Process 

EP 
EP 

EP 

EP 
EP 
EP 

EP 
EP 
EP 
EP 

Mig 
Process 

P 
P 
P 

EP 
EP 

IntrinsIc 
Standoff 

Ratio 
56·.68 
47·.62 
68,.82 

.55·.82 

Rated 
Vcao 

V 

Static 
Interbase 

Resistance 
kH 

4.7·6.8 
4.7·9.1 
4.0·8 
4.0·9.1 

Rated 
Static 

Interbase 
Voltage 

V 
65 
35 
35 

Pwr DISS 
25°C Free Air 
(25°C Case) 

W 
60 
75 

120 
75 

----.. ~7"'5-----

0.6 
0.5 
0.5 

(08) 
0.8 
0.8 
0.8 
0.5 
o 8 

IT 
MHz 
Min 
250 
300 

I IS 

500 
600 
350 

400 
250 
500 
350 

120 
60 
60 
60 

Rated 
VCBO 

V 

60 
60 
60 

120 

Pwr Diss 

Pwr Diss 
25°C Free Air 

mW 
600 
400 
400 
600 

V" 
8ase-

Emitter 
25°C Free Air Voltage 

Ic 
Range 

mA 
0.01·30 

0.001·10 
0.001·50 

0.01·10 
45 

mW 
800 
800 

1000 

360 
300 
360 

360 
360 
300 
360 

V 
1.2 max 
1.5 max 

0.8·1.2 

0.70·0.85 
0.65·0.85 
0.75·0.95 

0.78·0.98 
0.6 ·0.9 

1 max 
0.75·0.85 

Rated VCEO 

V 
45 
60 
60 

45 
360 

NPN HIGH-FREQUENCY AMPLIFIER/OSCILLATOR PWr DIS!'. 
25°C Free Air 
(25 0 C Case) 

mW Type 
TIS56 
2N918 ** 
2N3570 
2N3866 
2N4252 
2N4875 

Case 
VVV nO·72) 
VVV nO·72) 
VVV (TO 72) 
PPPt (TO 39) 
VVV 
PPPt (TO·39) 

* Military versions available ** JAN TX version available 

Mig 
Process 

P 
EP 
EP 
EP 
EP 
EP 

f The collector is in electrical contact with the case . 
. Ampl Gpt in dB 

limited solely by power dissipation. 

Min fT 
MHz 

500 
600 

1500 
500 
600 
800 

200 
200 
200 

(5000) 
200 

(6000) 

Peak 
Emitter 
Current 

A 

40·120 
40·120 
40·120 
40·120 . __ ._------

100·300 
40·120 

100·300 
100·300 
40·120 

100·300 
100·300 
100·300 
35 min 

Rated 
V CEO 

V 
30 
50 

40 

15 
6 

15 

12 
40 
6 

20 

Max 
Noise 
Figure 

dB 

3 
250·600 

Max 
Cobo 

pF 
0.32 
1.7 
0.75 
3 
0.45 
3.5 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group I P.O. Box 5012/ Dallas. Texas 75222 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

V 

Emitter 
Reverse 
Current 

uA 
20 

0.2 
0.01 
0.01 

1.5 
1.5 
5 
1.5 
1.5 
5 
0.4 
0.4 
0.25 

CE(silt! 

V 
0.4 
0.4 
0.4 
0.35 

Max. 
Storage Time 

(Turn·oft time) 

ns 
(60) 
60 

60 

13 
6 

18 

(90) 
175 

30 
50 

at Ie 

Min fT 
MHz 
30 
60 
60 

30 
0.25 

mA 
500 
500 

500 

10 
6 

10 

30 
10 
30 
10 

Oscillator Pwr Out 
mW 

Min at I 
(Typ) MHz 

30 500 
(60) 1000 

(9.5)' 400 

2611 
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4P Dr8l8rred silicon lranslslors 

2612 

CHOPPER VEC(oU) , 'ec.lon) 

Offset On 
Voltage Resistance 

Type Case 
Mfg 

Process Polarity ~V n 
2N2432 ** Rt (T0·18) 
2N2945A ** MMMt (TO·46) 

P 
EP 

NPN 500 20 
PNP 500 6 

DOUBLE-EMITTER CHOPPER 
Offset On 

Mfg Voltage Resistance 
Type Case Process Polarity JlV !l 

3N79 VVV (TO·72) P NPN 200 10·60 
3Nlli VVV (TO·72) EP PNP 150 10·50 

NPN DARLINGTON Rated 
Mfg VeBo 

Type Case Process h" V 

2N997 R (TO·18) EP 7000·70,000 75 

FOR CONSUMER CIRCUIT APPLICATIONS 
Mfg Nearest 

Type Case Process Polarity Equivalent 

TIS37 III (TO·92) EP PNP 
TIS38 III (TO·92) EP PNP 
TIS62 AAA EP NPN 2N918 
TIS63 AAA EP NPN 2N918 
TIS84 AAA P NPN TlS56 
TIS85 AAA P NPN TlS56 
TIS86 AAA EP NPN 2N4252 
TIS87 AAA EP NPN 2N4252 
TIS92 AAA EP NPN 2N2219 
TIS92M AAA (Pair) EP NPN 2N2219 
TIS93 AAA EP PNP 2N2905 
TIS93M AAA EP PNP 2N2905 
TlS97 AAA EP NPN 
TIS98 AAA EP NPN 
TIS99 AAA EP NPN 
2N3707 III (TO·92) P NPN 2N929 
2N3708 III (TO·92) P NPN 2N929 
2N3709 III (TO·92) P NPN 2N929 
2N3710 III (TO·92) P NPN 2N929 
2N3711 III (TO·92) P NPN 2N929 
2N4058 III (TO·92) EP PNP 2N2605 
2N4059 III (TO·92) EP PNP 2N2604 
2N4060 III (TO·92) EP PNP 2N2604 
2N4061 III (l0·92) EP PNP 2N2604 
2N4062 III (TO·92) EP PNP 2N2605 
2N5447 AAA EP PNP 2N3702 
2N5448 AAA EP PNP. 2N3703 
2N5449 AAA EP NPN 2N3704 
2N5450 AAA EP NPN 2N3705 
2N5451 AAA EP NPN 2N3706 

FIELD-EFFECT loss y" Max 
Transcon- Rated 

Mfg 'O(onl ductance VGS 
Type Case Process Polarity mA "mho V 

TIS88 AAA EP N·chan 5·15 4500·7500 30 
2N2386 1·2t (TO·5) P P·chan 1000 min 20 
2N2498 VVV (TO·72) P P·chan 2-,6 1500·3000 20 
2N3330 VVV (TO·72) P P·chan 2-6 1500·3000 20 
2N3819 III (TO·92) P N·chan 2·20 2000·6500 25 
2N3820 lLl (TO·92) P P·chan 0.3·15 800·5000 20 
2N3822 VVV (TO·72) EP N·chan 2-10 3000·6500 50 
2N3823 VVV (TO·72) EP N·chan 4-20 3500·6500 30. 
2N3909 VVV (TO·72) P P·chan 0.3-15 1000·5000 20 
2N4416 VVV (TO·72) EP N·chan 5·15 4500·7500 30 

FIELD-EFFECT CHOPPER C iss rdsfon) 
Input Drain-Source 

Mfg Capacitance Resistance 
Type Case Process Polarity max, pF max, n 

TIS73 AAA EP N·chan 18 25 
2N3993 VVV (T0·72) P P·chan 16 150 
2N4857 Rt (TO·18) EP N·chan 18 40 

DUAL FIELD-EFFECT y" 
Yfs ' loss Transcon-

Mfg ductance Match 
Type Case Process Polarity ~mho % 

TIS69 2·llL(Pair) EP N·chan 1000·6000 10 
2N5045 HHH (TO·7l) EP N·chan 1500·6000 5 

** JAN TX version available 
t The gate is in electrical contact with the case. 

Min 
VI.RIECO 

V 

15 
20 

Rated 
Emitter·! to 

Emitter·2 
Voltage 

V 

+12 
±30 

1000 min 

Pwr Diss 
TA == 25°C 

mW 
360 
360 
250 
250 
250 
250 
400 
400 
625 
625 
625 
625 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

Max 
e iss 

pF 

4.5 
50 
32 
20 
8 

32 
6 
6 

32 
4 

Max 
Rated 

V GS 

V 

30 
25 
40 

Gate-source
voltage 

Differential 
max, mV 

16 
5 

Min 
hfe(invl 

Max 
lEBO 

nA @ IE == 0.2 mA 

Max 
Cobo 

pF 

2.0 
0.2 

Max 
100°C 

IEIE2 

nA 

2 
30 

Max 

175 
150 

12 
10 

Max' 
ee1B,Ce2B 

pF 

3 
3 

VCE(satJ 
Max 

V 

Pwr Diss 
Case 25°C 

W 

1.6 

Rated 
VCEO 

V 

32 
32 
12 
12 
30 
30 
30 
45 
40 
40 
40 
40 
40 
60 
65 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
25 
30 
30 
30 
20 

Max 
VSS(off) 

VGSlthl 
V 

6 
8 
6 
6 
8 
8 
6 
8 
8 
6 

Max 
'O(off) 
nA 

2 
1.2 
0.25 

Max 
Cin 

pF 

8 
8 

1.5 

Function 

Automobile AM 
Automobile AM 
FM RF 
FM Mixer, IF 
AGC·RF Amp 
AGC·IF Amp 
TV Mixer 
TV·IF 
Audio Output 
Audio Output 
Audio Output 
Audio Output 
Audio Amp 
Audio Amp 
Audio Amp 
II Amplifier 
II Amplifi'er 
II Amplifier 
II Amplifier 
lL Amplifier 
II Amplifier 
II Amplifier 
II Amplifier 
II Amplifier 
II Amplifier 
PNP Audio 
PNP Audio 
NPN Audio 
NPN Audio 
NPN Audio 

Max 
1 kHz 

NF 
dB 

Max 
Isss 
nA 

4 (400 MHz) 

4 (400 MHz) 

y" 
mmho 

6·12 

Min 
V l"IG55 

V 

25 
50 

I 
10 
10 
10 
2 

20 
0.1 
0.5 

10 
0.1 

Max 
IGSS 

nA 

2 

0.25 

Max 
Isss 
nA 

2 
0.25 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group / P.O. Box 5012/ Dallas, Texas 75222 
See YELLOW SECTION for Local Offices, Phones eem/1969 



h§iliij,ffi@ SECTION 4800 

preterred silicon transistors ~ 
DUAL 

Nearest 
h" Match V" Match l',(V",-V",> l',TA h" Mfg Equivalent 

Type Case Process Polarity Triode % mV max /IV/deg max @ 10 IlA 

2N2060 ** TTT P NPN 2NI711 10 5 10 25-75 
2N2223 Tn P NPN 2NI711 20 15 25 15 min 
2N2639 Tn P NPN 2N929 10 5 10 50-300 
2N2642 Tn P NPN 2N930 10 5 10 100-300 
2N2643 Tn P NPN 2N930 20 10 20 100-300 

-zN3350 TTT EP PNP 2N2605 10 5 10 100-300 
2N3351 TTT EP PNP 2N2605 20 10 20 100-300 
2N3680 TTT P NPN 2NZ484 10 3 5 150-600 
2N4854 V EP NPN/PNP 2N2222!2N2907 5 100 min @ 150 mA 

MINIATURE DUAL - Flatpack 
Nearest Pwr Diss 

Mfg Equivalent 25°C Free Air 
Type Case Process Polarity (Dual/Single) Function mW 

2N3043 KKK (TO-89) P NPN 2N2642/2N930 Diff Amp 250 per triode 
2N3045 KKK (TO-89) P NPN 2N2644/2N930 Dual 250 per triode 
2N3049 KKK (TO-89) E PNP 2N2805!2N2412 Diff Amp 250 per triode 
2N3051 KKK (TO-89) EP PNP 2N2807/2N2412 Dual 250 per triode 
2N3838 KKK (TO-89) EP NPN/PNP 2N2222/2N2907 Campi Amp/Sw 250 per triode 

NPN POWER 
ICE. Pwr Diss (W) 

h" 
Mfg Rated 25°C 25°C 100·C V(BRjCEO Max Ve • Tc 

Type Case Process Ic(A) Free-Air Case Case (VIBRICE.) rnA V ·C Min Max @ Ie (A) 

TIP29 GG M 1 2 30 12 40 0.2 40 25 40 200 0.2 
TIP29A GG M 1 2 30 12 60 0.2 60 25 40 200 0.2 
TlP31 GG M 3 2 40 16 40 0.3 40 25 20 100 1 
TIP31A GG M 3 2 40 16 60 0_3 60 25 20 100 1 
TlP33 H M 10 3_5 80 32 40 0.4 40 25 12 3 
TI P33A H M 10 3.5 80 32 60 0.4 60 25 12 3- -
TIP35 H M 25 3.5 90 36 40 0.7 40 25 20 100 5 
TI P30A H M 25 3.5 90 36 60 0.7 60 25 20 100 5 
2N 1724 ** N (TO-61) M 5 3 50 50 80 2 60 150 20 90 2 
2N2987 I (TO-5) P 1 1 15 15 80 0.015 90 175 25 75 0.2 
2N2988 I (TO-5) P 1 15 15 100 0.015 150 175 25 75 0.2 
2N2989 I (TO-5) P 1 15 15 80 G.015 90 175 60 120 0.2 
2N2990 I eTO-5) P 1 15 15 100 0.015 150 175 60 120 0.2 
2N2991 S P 1 15 15 80 0.015 90 175 25 75 0.2 
2N2992 S P 1 15 15 100 0.015 150 175 25 75 0.2 
2N2993 S P 1 15 15 80 0.015 90 175 60 120 0.2 
2N2994 S P 1 15 15 100 0.015 150 175 60 120 0.2 
2N3055 K (TO-3) M 15 ll5 66 70 30 100 150 20 70 4 
2N3418 I (TO-5) EP 3 15 15 60 0.05 80 150 10 60 5 
2N3419 I (TO-5) EP 3 15 15 80 0.05 120 150 10 60 5 
2N3420 I (TO-5) EP 3 1 15 15 60 0.05 80 150 15 120 5 
2N3421 I (TO-5) EP 3 1 15 15 80 0.05 120 150 15 120 5 
2N3551 DOD EP 12 1.2 40 40 60 10 60 150 20 90 10 
2N3552 DOD EP 12 1.2 40 40 80 10 80 150 20 90 10 
2N3713 K (T0-3) M 10 4 150 85 60 10 60 150 25 75 1 

---~~~- -~--'--~~~~ 

2N3714 K (T0-3) M 10 4 150 85 80 10 80 150 25 75 
2N3715 K (TO-3) M 10 4 150 85 60 10 60 150 50 150 
2N3716 K (TO-3) M 10 4 150 85 80 10 80 150 50 150 
2N3996 BB (TO-Ill) EP 5 2 30 30 80 0.05 90 150 40 120 
2N3997 BB (TO-lI!) EP 5 2 30 30 80 0_05 90 150 80 240 
2N3998 DO (TO-ll!) EP 5 2 30 30 80 0.05 90 150 40 120 1 
2N3999 DO (TO-Ill) EP 5 2 30 30 80 0.05 90 150 80 240 1 
2N4000 I (TO-5) EP 1 1 15 15 80 0.05 90 150 30 120 0.5 
2N4001 I (TO-5) EP 1 1 15 15 100 0.05 110 150 30 120 0_5 
2N4002 P (TO-63) EP 30 4 100 100 80 2 90 150 20 80 15 

-- ._-
2N4003 P (T0-63) EP 30 4 100 100 100 2 llO 150 20 80 15 
2N4301 N (TO-61) EP 10 3.5 50 50 80 0.5 90 150 30 120 5 
2N5387 N (TO-61) M 7.5 3.5 100 100 200 10 100 150 25 100 2 
2N5388 N (TO-61) M 7.5 3.5 100 100 250 10 125 150 25 100 2 
2N5389 N (TO-61) M 7.5 3.5 100 100 300 10 150 150 25 100 2 

PNP POWER 

TIP30 GG M 1 2 30 12 40 0.2 40 25 40 200 0.2 
TIP30A GG M 1 2 30 12 60 0.2 60 25 40 200 0.2 
TIP32 GG M 3 2 40 16 40 0.3 40 25 20 100 1 
TlP32A GG M 3 2 40 16 60 0.3 60 25 20 100 1 
TIP34 H M 10 3_5 80 32 40 0.4 40 25 12 3 
TIP34A H M 10 3.5 80 32 60 0.4 60 25 12 3 
TIP36 H M 25 3_5 90 36 40 0.7 40 25 20 100 5 
TlP36A H M 25 3,5 90 36 60 0.7 60 25 20 100 5 
2N5333 I (TO-5) EP 2 1 15 15 80 0.5 50 150 30 120 1 
2N5384 BB (TO-lJ1) EP 5 2 30 30 80 0_5 50 150 20 80 2 
2N5385 DO (TO-ll1) EP 5 2 30 30 80 0.5 50 150 20 80 2 
2N5386 N (TO-61) EP 12 3.5 50 50 80 0.5 50 150 20 80 6 

** JAN TX version available 

eem /1969 See YELLOW SECTION for Local Offices. Phones 2613 



SECTION 4800 'Miijlm. 

~ prelerred germanium transistors 
PNP GENERAL PURPOSE 

Pwr Diss Collector Collector Emitter 
Mfg Free Air Current Voltage Voltage 

Type Case Process mW mA V V 

2N1377 1·2 (T0·5) A 250 200 45 25 

NPN SWITCH Pwr Diss Collector Collector 
Cobo 

Mfg Free Air Current Voltage ___ i>.F ___ 
Type Case Process mW mA V Typ Max 

2N797 R (TO·lS) EM 150 150 20 4 
2N 1302 * 1·2 (TO·5) A 150 300 25 20 
2N 1304 * 1·2 (TO·5) A 150 300 25 20 
2N 1306 * 1·2 (TO·5) A 150 100 25 20 
2N 130S * 1·2 (TO·5) A 150 300 25 20 

PNP. SWITCH 
2N404 * 1·2 (TO·5) A 150 100 25 20 
2N964 * R (TO·lS) EM 150 100 15 4 
2N 1303 * 1·2 (TO·5) A 150 300 30 20 
2N 1305 * 1·2 (TO·5) A 150 300 30 20 
2N 1307 * 1·2 (T0·5) A 150 300 30 20 
2N 1309 * 1·2 (T0·5) A 150 300 30 20 
2N 1997 1·2 (T0·5) A 250 500 45 20 
2N2000 1·2 (T0·5) A 300 1000 50 35 
2N2635 R (TO·lS) EM 150 100 30 5 

PNP HIGH-VOLTAGE SWITCH 
PWr Diss Collector Collector Emitter 

Mfg Free Air Current Voltage Voltage 
Type Case Process mW mA V V 

2N39S 1·2 (TO·5) A 50 100 105 50 

PNP HIGH-FREQUENCY SMALL-SIGNAL 
Maximum Maximum Cob Pwr Diss Collector Collector 

Mfg Free Air Current Voltage (Cob) 
Type Case Process mW mA V pF 

2N5043 VVV (T0·72) EP 30 30 15 (1) 

PNP HIGH-FREQUENCY~: POWER SWITCH 
'CBO 

fhfb MHz 

Min Max Min Typ 

75 150 

40 
20 
40 
60 
SO 

30 
40 
20 
40 
60 
SO 
40 
50 
45 

200 
300 

200 
300 

200 

300 

Min 

(600) 
3 
5 

10 
15 

f hfb (fT) 

MHz 

4 
(300) 

3 
5 

10 
15 

2 
(150) 

Typ 

hFE fhfb MHz 
Min Min Typ 

20 O.S 

_~,.......N ... o":.ise Figure 
Freq-~Max(iB...-c-~· 

fT 
Min MHz 
(typ MHz) MHz (typ) dB 

400 2.5 1500 

Pwr Diss (W) 
h" Mig Rated 25°C 25°C 

@ 25°C 

Type Case Process le(A) Case Free-air V(BR)CBO mA VCB Min 

2N 1907 K (TO·3) AD 20 60 1. 75 100 10 100 30 

·'·rhf.1 @ MHz > 1 

GENERAL PURPOSE - POWER 
PWr Diss (W) 

'CBO @ 25°C 
Mig Rated 25°C 25 0 C Rated 

Type Case Process Ic (A) Case Free-air VeBO mA Vee t Min 

2N456A K (TO·3) A 150 40 0.5 20 30 
2N 103S E A 20 40 0.125 20 20 
ZN 1539 K (TO·3) A 106 40 20 50 
TI3027 K (TO·3) A 150 45 1 30 40 

i" At rated V ceo unless otherwise noted 

~ prelerred micrOwave components 
SILICON VOLTAGE-VARIABLE-CAPACITANCE DIODES 

Type 

TIV306 
TIV307 
TIV30S 

Case 

QQQ 
QQQ 
QQQ 

*frequency of 50 MHz. * Military versions available 

2614 

Mfg Process 

Si Planar 
Si Planar 
Si Planar 

Min 

@ 

CT (pF) 

V, = 4V 

Max 

9 
11 
14 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group! P.O. Box 5012/ Dallas, Texas 75222 

See YELLOW SECTION for Local Offices, Phones 

Q' 
Min 

200 
200 
200 

Max @ Ic (A) 

170 10 

h" 
Max @ Ic (A) 

90 
60 

100 
250 

VI"I 
(V) Min 

20 
20 
20 

eem / 1969 



i4§.iiij,ffiD SECTION 4800 

preferred diodes and rectifiers ~ 
SILICON COMPUTER DIODES Max trr 

Maximum 'R 
VRlmIlX) V(8R\ @ 25°C @ 25°C @ Elev. Tmp. 

Type Case V V ns I'A @ V. "A @ V, 

TI021 TT (fO-89) 30 60 25tt 0.1 @ 30 
TI022 TT (T0-89) 15 30 25ft 0.1 @ 15 
TID23 TT (T0-89) 30 60 25t-, 0.1 @ 30 
TI024 TT (TO-89) 15 30 25H 0.1 @ 15 
TI025 Tf (T0-89) 30 60 25tt 0.1 @ 30 
TID26 TT (TO-89) 15 30 25t; 0.1 @ 15 
TID29 YYY (TO·84) 30 60 25tt 0.1 @ 30 
TI030 YYY (TO-84) 15 40 25tt 0.1 @ 15 
IN914 ** 

pp 75 100 4" 5 @ 75 50 @ 150°C 
IN914B QQQ (00-35) 75 100 4 *,~ 5 @ 75 50 @ 20 
IN3064 pp 50 75 4** 0.01 @ 50 100 @ 50 
IN3070 ** 

pp 175 200 50tt 0.1 @ 175 100 @ 175 
IN4148 QQQ (00-35) 75 75 4** 0.025 @ 20 50 @ 20 
IN4448 QQQ (00-35) 75 75 4" 0.025 @ 20 50 @ 20 
IN4454 ** QQQ (00-35) 75 75 4' 0.1 @ 50 100 @ 50 
IN4531 GGG (00-34) 75 75 4" 0.025 @ 20 50 @ 20 

ttl, = I, = 200 mAo recovery to 20 mAo Rl = lOon 
"""EGG Type 2236A (10 mA I,. switched to V, = 6V. recovery to I rnA reverse) 
:t.tLumatron (30 mA I,. switched to 30 mA I,. recovery to I mAl 

SILICON VOLTAGE REGULATOR DIODES 
Vz @ IZT 

ZZ @ 'ZT I. @ V'liI 
Zener Breakdown Small-signal Static 

Voltage Zener Impedance Reverse Current 
Type Case V Tol. 

IN746~ ** MM 3.3 ± 10%, 
IN74Jt ** MM 3.6 ± 10%+ 
IN748:j: ** MM 3.9 ± 10%+ 
IN749+ ** MM 4.3 ± 10%, 
IN750t ** MM 4.7 + 10%+ 
IN751+ ** MM 5.1 ± 10%t 
IN752+ ** MM 5.6 ± 10%+ 
IN753+ ** MM 6.2 ± 10%+ 
IN754" ** MM 6.8 ± 10%+ 
IN755+ ** MM 7.5 + 10%:j: 
IN756_~ ** MM 8.2 ± 10%+ 
IN757t ** MM 9.1 ± 10%t 
IN758+ ** MM 10.1 ± lO%t 
IN759+ ** MM 12.0 ± 10%+ 
IN4370t ** MM 2.4 + 10%:\: 
IN4371~ ** MM 2.7 ± 10%+ 
IN4372+ ** MM 3.0 ± lO%t 

tOn types IN746 - 1N4372. add an "A" suffix tor 5% devices. 

SILICON RECTIFIERS 

Type Number by Rated V, 

--:5::-:0:-:-:V--:-1-;O:O-::-O--cV~--;2::;:00 V 300 V 400 V 500 V 

IN4001 IN4002 1 N4003 lN4004 

*Full-cycle average with rectifier operating at rated 10 . 

tease temperature for devices in 00-14 case. 

GENERAL PURPOSE SILICON DIODES 

VR(max) 

Type Case V 

IN456 HH 25 
IN457 * HH 60 
IN458 * HH 125 
IN482 HH 36 
IN483 HH 70 
IN484 HH 130 
IN485 HH 180 
1N645 ** MM 225 
1N646 MM 300 
1N647 MM 400 
1N648 MM 500 
lN649 MM 600 

• Measured at 1.1 V 
*Military versions available. 
**JAN TX version available_ 

600 V Case 

IN4005 LL 
1 N4006 LL 
(800 V) 
lN4007 LL 
(1000 V) 

VIBRj 
@ 100l'A 

V 

30 
70 

150 
40 
80 

150 
200 
275 
360 
480 
600 
720 

Max n Max I'A 

28 10 
24 10 
23 10 
22 2 
19 2 
17 I 
11 I 
7 0.1 
5 0.1 
6 0.1 
8 0.1 

10 0.1 
17 0.1 
30 0.1 
30 100 
30 75 
29 50 

Rated 10 Max IR or IR[aYI~; 

A @ 
TAi 
°C 

"A mA @ 
TA ; 

@ 25°C °C 

75 10 0.05 100 
75 10 0.05 100 

75 10 0.05 100 

I, 
Min Fwd 
Current 

Maximum IR 

@ VR{ma:t1 
@ 25°C @ 25°C @ 150°C 

mA @ 1 V ~A I'A 

40 0.025 5 
20 0.025 5 

7 0.025 5 
100' 0.25 30 
100' 0.25 30 
100' 0.25 30 
100' 0.25 30 
400 0.2 15 
400 0.2 15 
400 0.2 20 
400 0.2 20 
400 0.2 25 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group / P.O. Box 5012/ Dallas. Texas 75222 
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V, @ I, 
Max 
mA 

I @ 100 
1.1 @ 100 

I @ 100 
1.1 @ 100 

I @ 100 
1.1 @ 100 

I @ 100 
I @ lOG 
I@ 10 
I @ 100 
1@ 10 
I @ 100 
1@ 10 
I @ 100 
I@ 10 
I@ 10 

Power 
Dissipation 

@ 25°C 
mW 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

Max V F or V Flay) 
, 

V @ I, 
A 

1.1 
1.1 

1.1 

Pwr Diss 
25°C 
mW 

200 
200 
200 
250 
250 
250 
250 
600 
600 
600 
600 
600 
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SECTION 4800 i4§.ijijlffia 

~ PNterred thyristors. trigger diodes. 
optoelectroniC devices, and resistors 

THYRISTORS 10 IGT Gate 
Avg. Rect. Working Current to 
Forward Volts Trigger 
Current (max) @ 25°C 

Type Case A Fwd.-Rev. mA (max) 

TIC20 III 6 200 + 50 
TlC21 III 6 300 + 50 
TIC22 III" 6 200 + 50 
TIC23 111** 6 300 ± 50 
TIC44 AAA 0.6 30 0.2 
TIC45 AAA 0.6 60 0.2 
TIC46 AAA 0.6 100 0.2 
TlC47 AAA 0.6 200 0.2 
2N3001 R (TO-18) 0.25 30 0.02 
2N3002 R (TO-18) 0.25 60 0.02 
2N3003 R (TO-18) 0.25 100 0.02 
2N3004 R (TO-18) 0.25 200 0.02 
2N3005 R (TO-18) 0.25 30 0.2 
2N3006 R (TO·18) 0.25 60 0.2 
2N3007 R (TO-18) 0.25 100 0.2 
2N3008 R (TO-18) 0.25 200 0.2 
2N3555 I (TO-5) I 30 0.02 
2N3556 I (TO-5) I 60 0.02 
2N3557 I (TO-5) I 100 0.02 
2N3558 I (TO-5) I 200 0.02 
2N3559 I (TO-5) I 30 0.2 
2N3560 I (TO-5) I 60 0.2 
2N3561 I (TO-5) I 100 0.2 
2N3562 I (TO-5) I 200 0.2 
2N5273 VV (TO-48) 25 200 150 
2N5274 VV (TO·48) 25 400 150 
2N5275 VV (TO-4S) 25 600 150 

**pressed into 114 /I stud 

THYRISTOR-TRIGGER DIODES 
Avg. Ip' 

V(BRlti VIBRI"VI'RI,t LWtt Pwr (10 ns) 
Type Case mW A V V V 

Tl42A PP 100 32+4 8 
TI43A PP 100 32±4 8 

tBreakdown and breakback voltage characteristics 
erally to the TI42A, and bilaterally to the T143A. 

apply unilat-

tdv/dt = 12 V/ms 

TI Authorized Distributors 
ALABAMA - ACK SEMICONDUCTO.RS, INC., Birmingham; Huntsviile - ELEC

TRONIC WHOLESALERS, INC., Huntsville. ARIZONA-K IERULFF ELECTRONICS, 

INC .. Phoenix. CALIFORNIA - KIERULFF ELECTRONICS, INC., Palo Alto

MILO OF CALIFORNIA, San Diego - RADIO PRODUCTS SALES, INC .. Los An

geles - R. V. WEATHERFORD COMPANY, Anaheim; Glendale; Palo Alto - TI 

SUPPLY COMPANY, Los Angeles; Santa Monica. COLORADO - TI SUPPLY 

COMPANY, Denver. FLORIDA - ELECTRONIC WHOLESALERS, INC., Miami; 

Orlando • ILLINOIS - ALLIED ELECTRONIC CORPORATION, Chicago - MER

QUIP ELECTRONICS, INC., Chicago ~ NEWARK ELECTRONICS CORP., Chicago 

- TI SUPPLY COMPANY, Chicago. INDIANA - ESCO ELECTRONICS, India· 

napolis - RADIO DISTRIBUTING COMPANY, Indianapolis. IOWA - DEECO, 

INC., Cedar Rapids' MARYLAND - ELECTRONIC WHOLESALERS, INC .. Balti

more. MASSACHUSEm - DEMAMBRO ELECTRONICS, Boston - LAFAYETTE 

INDUSTRIAL ELECTRONICS, Natick - MILGRAY, Boston - TI SUPPLY COM

PANY, Canton. MICHIGAN - NEWARK· DETRO IT ELECTRONICS, INC., Detroit 

- NEWARK-INDUSTRIAL ELECTRONICS CORP., Grand Rapids' MINNESOTA

STARK ELECTRONIC SUPPLY CO., Minneapolis - TI SUPPLY COMPANY, Edina 

• MISSOURI - ELECTRONIC COMPONENTS FOR INDUSTRY, St. Louis - TI 

SU~PLY COMPANY, Kansas City. NEW JERSEY - GENERAL RADIO SUPPLY 

COMPANY, INC., Camden -LAFAYETTE INDUSTRIAL ELECTRONICS. Newark 

- TI SUPPLY COMPANY, Union. NEW MEXICO - KIERULFF ELECTRONICS. 

INC., Albuquerque. NEW YORK - GENESEE RADIO & PARTS CO., INC., Buf

falo - LAFAYETTE INDUSTRIAL ELECTRONICS, Jamaica - L & S ELECTRONICS, 

Val!8Y Stream - MILGRAY INEW YORK, New York - ROCHESTER RADIO SUP

PLY CO., INC., Rochester - TI SUPPLY COMPANY - New York; Plainview. 

NORTH CAROLINA - ELECTRONIC WHOLESALERS, INC., Winston-Salem. 

SILICON PLANAR AND PLANAR 
EPITAXIAL SENSORS 

Type 
LS400 
(lN4378) 
LS600 
IN2175 

Case 
BBBB 

AAAA 
ZZZ 

Light Current 
Min Max 

----,;:f>.--,,"'----@V--
1000' 5 

SOOt 
100' 

5 
±IO 

"H = 9 mW/cm', A = 0.7 to 111m. 

Dark Current 
Max 

uf>.--@--V 
0.025 ±50 

0.025 30 
0.5 ±50 

Max 
Diss 
mW 

50 

50 
250 

tH == 20 mW/cm'. Source is an unfiltered tungsten linear-filament 
bulb operating at a color temperature of 28700 K. 

HARD-GLASS HERMETIC PRECISION 
CARBON-FILM 

wattage max. 
TI rating·watts MIL standard recom-

type MIL desig- resistance mended 
number TI -;;--',;;-"",- nation ranges voltage 

BOG volts 

CGV. 'I. 'Ia 1/10 RN55 10 l1 to 250 100 k 

CG'4 'I. 'Is '4 'Ia RN60 10 !l to 
350 1.0 Meg 

CG'I, 'Iz '4 'I. RN65 
10 l1 to 

500 2.0 Meg 

body 
length' 
inches 

body 
diameter 

(B) 
inches 

0.240 (~:m) ~;l5015) 
0.360 (2:.:8m ~;g0020) 
0.560 (± .025) ~i~.5020) 

'Length of glass package. Fillets on leads extend 0.035 inch 
maximum beyond glass 

EPOXY PRECISION METAL FILM 
max. 

TI wattage MIL standard worki ng body body 
type rating desig- resistance voltage length diameter 

number waHs nation ranges volts inches inches 

MC50C,E 'Iz 49.9 n·loo kll 200 0.155(±0.015) 0.065(±0.010) 
MC55D 'Ia RN55D,RL07 10 l1-301 kl1 200 0.250(±0.031) 0.095(±0.015) 
MC60D '4 RN60D 10 n·1 Meg 300 0.375(±0.031) 0.140(±0.015) 
MC60C,E 'Is RN60C,E 49.9 l1-499 kn 250 0.375(±0.031) 0.140(±0.015) 
MC65D '/' RN65D 10 l1-1 Meg 350 0.575(±0.031) 0.171(±0.015) 
MC65C,E,F '4 RN65C,E 49.9 n·1 Meg 300 0.575(±0.031) 0.171(±0.015) 

Available in 1/10, 'I., '/, and I % tolerance 
D == 100 ppm/oC; C :co 50 ppm/oC; E c= 25 ppm/oC 

f=.I-:® 
SlnH/SIOI SILICON RESISTORS 

wattage body 
type rating resistance dimensions 

~ .. 
iength' (i"nches) -iiia meter (i nChes) number at 100°C tolerance range 

TM'/. 'I. 5 & 10% 10 l1-10 kl1 0.406(±0.015). 0.140(±0.015) 
TM'4 '4 5 & 10% 10 l1-10 kl1 0.585(±0.015) 0.200(±0.015) 
TG'/at 'Is 5 & 10% 10 l1-2.7 kn 0.285(±0.015) 0.095(±0.010) 

fHermetically sealed high-reliability package. 

OHIO - ESCO ELECTRONICS. Dayton - MILGRAY ICLEVELAND. Cleveland

NEWARK-HERRLlNGER ELECTRONICS CORP .• Cincinnati - SREPCO ELECTRON

ICS, INC., Dayton - W. M. PATTISON SUPPLY CO., Cleveland. OKLAHOMA 

- TI SUPPLY COMPANY, Oklahoma City; Tulsa. OREGON - ALMAC·STROUM, 

Portland. PENNSYLVANIA - MILGRAY /DELAWARE VALLEY, INC., Philadelphia 

- RADIO PARTS COMPANY, INC., Pittsburgh. TEXAS - HARRISON EQUIP

MENT COMPANY, INC., Houston - MIDLAND SPECIALTY COMPANY, EI Paso

TI SUPPLY COMPANY. Austin; Dalias; Ft. Worth; Houston. UTAH - STANDARD 

SUPPLY COMPANY, Salt Lake' City. WASHINGTON - ALMAC·STROUM ELEC· 

TRONICS, Seattle. WASHINGTON, D.C. - ELECTRONIC WHOLESALERS. INC .. 

Washington - MILGRAY IWASHINGTON, Hyattsvilie 

TEXAS INSTRUMENTS 
INCORPORATED 

, Components Group / P.O_ Box 5012/ Dallas, Texas 75222 
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~ prelerred 
semiconductor 
case outlines 

E Round Welded Triode with Internal Heat Sink 

MECHANICAL INTERCHANGEA81l1TY OF 

J>lASTtC PACKAGE WITH TO-3 OUTLINE 

~ ~:~-: ~ 
IT0.3 DIMENSIONI 

H Plastic Replacement for TO-3 

~ I I LSMINl 
0.170 :r.-[F: === 
0.33S 0 30S DIA = 
DIA ~ === 

0.125 1 0.200 
-I 0.009 3 LEADS 

SEATING ~:~~: OIA 
PLANE 

I TO-5 

0.100 

0.45<1 j -f IO.31~ MIN 1 

~O'525.,t.oMAX .-_='="=~=, IlrDIA2LE .. DS 

O .,r,;--"" Ffl-L _. 
o 0,188 If AD MAX ~ur- ~~ 

II01H ENbS 0.135 MA:: t, 

K TO-3 

N TO-61 

1 :Gold; 2:Black; 3:Nickel 

i4§,I'h,ffiD SECTION 4800 

P TO-63 

R TO·18 

3 LEADS 0.019 DIA 
0.016 

NOTE, THE ORliNTATION OF THE ~EADS 
IN RElATION 10 THE HEX FLATS 
IS NOT CONTROll.l:D 

0.100 

S Double-ended Stud THERMOSLUG* Silicon Power 

U Unijunction Transistor 

~ 6 LEADS 

Ir· ... 
0.150 r1 0.019 

0.125 {O,OI6 DI" 

.33C[]~ .J. OIA 
0.305 0.335 

L ~-.J 
L •. ,.,j 

MIN 

V Welded Dual Triode 

MAlt STUD TOILCUE 
U 1M-liS 

BB TO-111, Isolated Terminals 

.~~Ol • 
10-]1 Uf<4~_lA 

MAX !.TUO TORQUE - ---~ 

1$ IN-US 
0(13 
0)30 

l~tiJb~t-!-J 

DD TO-Ill, Collector-to-Stud 

_ OSG} MAX ., 

I . 
PI'" ]-COLLfClOR 

• 

"""0. 
" , 

f ~ ;10· NOM 
_ IS l'LACU 

·1· , ' 

2 - 'A" L...--: :~~ _ ... ,... 1 - (MITTEl 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2617 



SECTION 4800 mulij'.. 0 

Dreferred semiconductor lease outlines ~ 
MECHANICAL INTERCHAI')IGEAIULITY OF 

PlAS,fIC PACKAGE WITH TO-66 OUTliNE 
THIS PORTION 
Of lEADS FIEf 

OF FLASH 

~ ~ ~.:: 
.., ~::: ~~ 

.... 
COLUCTOR 

fMlml 

., .. 
O.ISO 

.~ I O.l~ O.l~S O.~20 

.. • 10.300 016S 0.3.0 
-., ,L ~ .1 

OliO _ ~:::: 

.- 0.540 -I- .o.sqq ... 
MIN 0.460 

o.no 
"'0.3)0'" 

=== Afb= , 0160 0.100 
0.140 . 0.010 

I' j + 
T ., ~ 

0.0$5 

io.o4S 

I 
,0011 

0.012 0.120 sa IN MIN METAL 
AREA FOR CONTACT 

! :.~! 3 LEADS WITH H~~:7SINIC 0.590 
0.510 

,TO-66 DIMENSION 

I 
0210 

" .. 1 

i r"'M'N~'iS':~ '13"" 
~ 0.110 . - .-..... 

GG Plastic Replacement for TO-66 

:::~ •. ~ I--"'---j ..... ,.~~ •. 

= =--<::l::p= ~ L l~ ~...... J 
-O:t6!"'A~- SIENa!! 

__ 10 MlN_ -. ---10MIN---

HH Double-Plug Diode 

~1.10 MIN---1 . ~:~: hi 
~\ ~=--~-
L~ OIA 2 LEADS I f--- ----1)0 MIN---- -J ..-

0.030 INOTE A) I--- ~:~~~---1 

NOTI A: The ~pe"fi.d lead diame!e. oppl,,~. on the .one b .. ,w",," 
0050" om! 1.00" from the rectifier body Outs,de of th,~ 
lone the lead diomete. i~not<ont.anecl 

LL Axial Lead Rectifier 

, ~. O.300~I,OOOl ' 0.230 MIN 

2 LEADS STANDARD EIA . 2 LEADS 

0,022 DIA \" COLOR CODE· ~ 

.1=~ 1111 ::! '}== 
. To. 107 

. CATHODE END 0.085 DIA 

MM MOLY!G* Hard-Glass Diode 

0.085 MAX l '. DUMET -
, GLASS DUME/T 

c=J ~::t!A~ ~ 
H-~-':-O.165 MAX ~ JO:020 o.O()2J J 
I ~--0.220 MAX ... 1.000MIN .. 

PP UNI/G* Glass Diode 

~CD® 
.. " ... ~-... !~ .. } 

.,,1... :1!l!.I!I!~, O' .... 'N I I 

~i'· , , 
f~~~ .. u 

'.OI\ACIS 

-t."" 
00000"" 

TT lO-lead Flatpack 

NOTIOS.a. All d,mens,an.,n ,nche. 
b. Alldec,mal.±0005 e~cep' as nOted 
c Lead cente."nesa.e 'ocated .... "hrn ±0005 01 Ihe" 

truepasllooM.elat,vetobodvcente,lrnes. Th, ... 
meuuredalanglrne.,ocaled .... llh,nO.030f,,,~(and 
parallel,ol,he$lde.olthepackage 

d.Symbol'lS"ondenO'eso""n'at'onot package 

VV TO-48 

NOH A. 0100 T.P lr. o.ol.5 1?050TP.-, 

0200'01100 ~~_ '--'8 . = ~-t-----t-,. 
;!:OOO~O;A ;!:o~~··-~-~ ,--",--jt' 

:~~~ I I o 500 MIN ---J 
00'7+ 0.002 01A 

0.001 
3 LEADS 

A Leadd,omele"snal'anhoiled,nfh"o'ea 
B Leads haY,ng moo,m"m d,ameler 0019 shall be w.,h,n 0007 of 'he" I."e po"Iiano 

meO'"red,nlhegog,ngplaneOOHbelawlhe •• alrngpl"neo',hedu,ce".IOIIy_IO 
" m"~'mu,"_d, .. me,er padage 

AAA Pin-circle SILECP' Plastic Encapsulation 

1 g:EEADS 
0.050 MAX J 0.170 ':AX 

=--r 
O.S60-~ 

~:~:~ o:s4O 
TEMP. MEASUREMENT POINT 1 lEADS 

DDD Isolated THIN-PAC~' 

GLASS 

::=DIA~ 0.020 = .002 DIA 

~3LEA05 
0.005 

~d ~~~ ___ 2LE~ 
L ~o.oso SEE NOTE .' I 

. . 1.00 MIN 0.085 1.00 MIN---..t 

Non: WITHIN THIS ZONE DIAMETER OF EAC;H LEAD IS UNCONTROLLED 

GGG 00-34 UNI/G* 

6 lEADS ~.~:: OIA-; 

HHH TO-71 

III Press- fit Thyristor 

LEAD ~ACING 
MEASURED 

AT PACkAGE 

rO.l00TP 

$~ ANODE I . 0 .• 3; 
- -. MAlI 

NOM'" -, ti 

--,-

KKK Dual-Transistor Flatpack 
2618 See YELLOW SECTION for Local Offices, Phones eeml1969 



i4§,iiij,mt§5 SECTION 4800 

~ preferred semiconductor Icase outlines 

NOTE A: Lead,diameter jl not controlled in thi$ area. 

LLL TO-92 SILECP Plastic Encapsulation 

! ~x c:3 

'''::o~O~rA 
0.230 ~ 
0.20'9 0.178 &::::I 

Of A CIA 

~~ = 
~_~ 1--°.500 I 

MMM TO-46 

000 Unijunction 

0065 MIN--1 

i rO. 1OO 

oo~o ~ ~! OO.'.© .... '. /.- .. "., t _,L //~~,,~ , v 

t '\ ' -, 0048 
,--- \ ,')\'/" G018 

~ >I' OO~6 

0100 / 0016 
1-8ASE-l / 

0260 =1---+--05 MIN 1 0210 
0240 ___ I 0190 l 

''----0 0370 0335 
D 350 03T5 OIA ,F====== 

°t ~ F==O=.1=2S===rt= 
0.100 MIN ----+--1--1 r- 0.009 3 LEADS 

DETAilS OF OUTliNE IN----+--L ~ OIA 
THIS ZONE OPTIONAL ~~:~~G 0,016 

PPP TO-39 

BASE -2 IS IN ELECTRICAL 

CONTACT WITH THE CASE. 

~~:~O'Al 000101.6., 

c=J - ''''S=1 
L n~ ~L:,~,~~,:, I 

o ~oo MIN --------+..---- ~-~: -----...!.------o ~oo MIN -----l 

QQQ DO-35 UNI/G':' 

3 lfAD~ 0,019 DIA 
0,016 

~'~ ~~ ---t;;;---j 
_, ______ ---+~At~ ~ 
~ 

0.230 0.195 
0.:209 o:lis 

DIA OIA 

~~--

RRR TO-52 

0260 
0,140 

!!:~~DIA 
0.305 

b LEADS 

0125 r- ~:oo;: OIA 
--:- 0:009 ./ 

~
' -,I 

== ~~~~}DIA ___ =_ I 
L_O.500 . .j , 

M'" 

TTT Welded Dual Triode 

VVV TO-72 

YYY 14-lead Flatpack 

f. o.soo -j 0400 0.085 OIA 11.3 MIN~ f- 0.300 0.076 

i NOTE A --.io I .:::::~ TI I) 
- 0.010 (::!:O.OOI) LEAD DIA 

--, 
NOTES: A. Within this lone, body diameter'i~ 0.079 ::!: 0.003 

ZZZ Light Sensor 

0.019 

0.009 
, CERAMIC 

r 
.062 o 

-0-.059 

L 
COllECTO .? H~..j -

~006'~L 0.060 

0.093 
0.082 

AAAA Light Sensor 

0.010 
-0.005 

ALL DIMENSIONS IN INCHES 

1 __ 1 0.02' 

If 0.016 

t- 0.600 ~ -- o.soo - 0.085 DIA 

t-1.5·MIN ~0.400 0.076 
'I I NOTE A -1 
-'--:::::~ TI I) 0 T. 0.010 (±0001) LEAD 01A ! 

NOTES: A. Within this zone, body diameter is 0.079 ::!: 0.003 

BBBB Light Sensor 

TEXAS INSTRUMENTS 
INCORPORATED 

Components Group / P.O. Box 5012/ Dallas, Texas 75222 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2619 



SECTION 4800 i4§rl1dllMil 

Tronsitron ELECTRONIC CORPORATION WAKEFIELD, MASS m 
NPN SILICON PLANAR POWE~ TRANSISTORS 

tAlso available in TO·Ill package. "isolated. 

NPN & PNP COMPLEMENTARY SILICON PLANAR POWER TRANSISTORS 

2620 See YELLOW SECTION for Local Offices, Phones eem/1969 



i4§.iiij'ffid SECTION 4800 

Tronsitron ELECTRONIC CORPORATION WAKEFIELD. MASS m 
NPN SILICON PLANAR POWER TRANSISTORS continued 

TO.46' , TO·!i9t TO·66 TO·5 

2N3852 
2N3853 

2N2150 21121190 
21121:H lN3766 2N2891 
21>12892 211g019 
ST92005 2N3021l, 

2N3851 2N3498 
ST74050 2N3767 2N3499 2N3057 ST92007 2N4000 

NPN SILICON PLANAR POWER TRANSISTORS 

'isolated tAlsa available in TIl·ll! package. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2621 



SECTION 4800 mdiij,ffiD 

Tronsitron ELECTRONIC CORPORATION 

SOOy 

2622 

810-0160 (I Amp) 8TR-0260 (3 Amp) 
810-0250 (3 Amp) 8TR-0360 (6 Amp) 
810-0260 8TR-0460 (10 Amp) 

See YELLOW SECTION for Local Offices, Phones 

WAKEFIELD. MASS m 

BIDIRECTONAL 
TRIGGER DODE (DIAC) 

~ ~ ;;'; 

<0 N co 
N '" '" 

0 <0 N 

'" '" .,. 

0 0 

~ ~ <0 
N 

0 C! 0 
.,; 

::: ::: ::: 

0 0 0 
.,; 

0 0 0 
0 0 0 .. .,. .,. 

eem/1969 



Tronsitron ELECTRONIC CORPORATION 

SILICON CONTROLLED RECTIFIERS (SCRs) 

600V 
(1) VDRM & VRRM = 25V * JAN and/or TX-JAN PARTS AVAILABLE 

RTN·0460 
RTN·0560 

eem /1969 See YELLOW SECTION for Local Offices, Phones 

i@iid'ffifi SECTION 4800 

WAKEFIELD, MASS m 

2623 



SECTION 4800 *44"itilfflU 

Tronsitron ELECTRONIC CORPORATION WAKEFIELD, MASS m 

ZENER DIODES 

2.4 
2.7 
3.0 
3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.2 
6.8 
7.5 
8.2 
9.1 

10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

100 
110 
120 
130 
150 
160 
180 
200 

2624 

Industrial 
(Note I) 

TMD 01 
TMD 02 
TMD 03 
TMD 04 
TMD 05 
TMD 06 
TMD 07 
TMD 08 
TMD 09 
TMD 10 
TMD 11 
TMD 12 
TMD 13 
TMD 14 
TMD IS 
TMD 16 
TMD 17 
TMD 18 
TMD 19 
TMD 20 
TMD 21 
TMD 22 
TMD 23 

MILITARY 
TYPES 

250 MILLIWATT and 
400 MILLIWATT 

Cathode=Color band 

IN437D 
IN4371 
IN4372 
IN746 
1N747 
IN748 
IN749 
1N750 
IN751 
IN752 
IN753 
1N754 
1N755 
1N756 
IN757 
IN758 
1N962 
1N759 
1N964 
1N965 
1N966 
IN967 
1N968 
1N969 
1N970 
IN971 
IN972 
1N973 
IN974 
1N975 
1N976 
1N977 
1N978 
IN979 
IN980 
iN981 
IN982 
1N983 
1N984 

NOTES: 

I WATT 
Cathode= 
llOinted end 

EVR6 
EVR7 
EVR8 
EVR9 
EVRIO 
EVRlI 
EVRI2 
EVRI3 
EVRI5 
EVRI6 
EVRI8 
EVR20 
EVR22 
EVR24 
EVR27 
EVR3D 
EVR33 
EVR36 
EVR39 
EVR43 
EVR47 
EVR51 
EVR56 
EVR62 
EVR68 
EVR75 
EVR82 
EVR91 
EVRIOO 
EVRlIO 
EVRl20 
EVR130 
EVRI50 

I WATT 
Cathode to Case 

Industrial 
(Notes I & 2) 

IN3824 
1N3825 
IN3826 
IN3827 
IN3828 
1N3016 
1N3DI7 
1N3018 
1N3019 
1N3020 
1N3021 
1N3022 
1N3023 
IN3024 
1N3025 
IN3026 
1N3027 
1N3028 
1N3029 
IN3030 
1N3031 
1N3032 
IN3033 
1N3034 
1N3035 
IN3036 
1N3037 
IN3038 
1N3039 
1N3040 
1N3041 
IN3042 
IN3043 
IN3044 
1N3045 
1N3046 
IN3047 
IN3048 
IN3049 
IN3050 
IN3051 

Industrial 
(Notes I. 2. 3) 

1N3994 
IN3995 
IN3996 
1N3997 
IN3998 
1N2970&R 
IN2971&R 

3VR8 IN2972&R 
3VR9 1N2973&R 
3VRIO 1N2974&R 
3VRil IN2975&R 
3VR12 IN2976&R 
3VR13 IN2977&R 
3VR15 IN2979&R 
3VRI6 IN2980&R 
3VR18 IN2982&R 
3VR20 1N2984&R 
3VR22 IN2985&R 
3VR24 1N2986&R 
3VR27 1N2988&R 
3VR30 IN2989&R 
3VR33 1N2990&R 
3VR36 IN2991&R 
3VR39 1N2992&R 
3VR43 1N2993&R 
3VR47 1N2995&R 
3VR51 1N2997&R 
3VR56 IN2999&R 
3VR62 1N3000&R 
3VR68 IN3001&R 
3VR75 IN3002&R 
3VR82 IN3003&R 
3VR91 1N3004&R 
WRIOO 1N3005&R 
3VRlIO IN3007&R 
3VR120 1N3008&R 
3VR130 IN3009&R 
3VR150 1N301l&R 

IN3012&R 
IN3014&R 
IN3015&R 

50 WATT 
Anode to Case 

Industrial 
(Note 2. 3) 

1N28D4&R 1N3305&R 
IN2805&R IN3306&R 
IN2806&R IN3307&R 
1N2807&R IN3308&R 
IN2808&R 1N3309&R 
IN2809&R 1N3310&R 
1N2810&R 1N3311&R 
1N2811&R 1N3312&R 
1N2813&R 1N3314&R 
1N2814&R IN3315&R 
IN2816&R IN3317&R 
1N2818&R IN3319&R 
IN2819&R IN3320&R 
IN2820&R IN3321&R 
IN2822&R IN3323&R 
IN2823&R IN3324&R 
IN2824&R IN3325&R 
IN2825&R 1N3326&R 
IN2826&R IN3327&R 
1N2827&R IN3328&R 
1N2829&R 1N3330&R 
1N2831&R 1N3332&R 
IN2832&R 1N3334&R 
IN2833&R 1N3335&R 
IN2834&R IN3336&R 
IN2835&R IN3337&R 
IN2836&R 1N3338&R 
IN2837&R 1N3339&R 
IN2838&R 1N3340&R 
1N2840&R IN3342&R 
IN2841&N IN3343&R 
IN2842&R 1N3344&R 
IN2843&R IN3346&R 
IN2844&R IN3347&R 
IN2845&R IN3349&R 
IN2846&R IN3350&R 

I. No suffix equals 10% tolerance. 
suffix "A" ellluais 5% tolerance 

2. No suffix equals 20% tolerance. 
·suffix "A" equals 10% tolerance. 

3. Suffix "R" equals reverse polarity 

(TMDOI-TMD23. IN4370-IN4372. suffix "8" equals 5% tolerance 
IN746-IN759. IN3824-IN3828 and (lN962-IN984. EVR3-EVRI50. 
IN3994-IN3998) 3VR3-3VRI50. IN3016-lN3051. 

IN2970 & R-IN3015 & R. IN2804 
& R-IN2846 & R. IN3305& R-
IN3350 & R) 

TEMPERATURE COMPENSATED REFERENCE DIODES AVAILABLE AT 6.2V, B.4V, 9.0V, 11.7V I2.6V & I9.0V 
ALSO AVAILABLE CERTIFIED VOLTAGE REFERENCES AND SILICON MULTI-CHIP STABISTORS 

2.4 
2.7 
3.0 
3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.2 
6.8 
7.5 
8.2 
9.1 

10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

100 
110 
120 
130 
150 
160 
180 
200 

See YELLOW SECTION for Local Offices, Phones eem/1969 



IgDlllmlma SECTION 4800 

Tronsitron ELECTRONIC CORPORATION WAKEFIELD, MASS m 
SILICON RECTIFIERS 

0.200 TO 60 Average 
FOIward 

AMPS RATINGS Current Temp. 
(AMPS) °C' Pkg SOV IOOV ISOV ZOOV 300V 400V 500V 600V 800V 1000V 

.200 150A B IN3072 IN3073 IN3074 IN3075 IN3077 IN3079 IN3080 IN3081 

.250 150A D IN536 IN537 IN538 *' IN539 IN540** INI095 IN547** INlI08 

.750 25A C IN2069 IN2070 IN2071 
1.0 25A C ERI81 ERI82 ERI83 ERI84 ERI85 

1.0 75A A IN4385 
1.0 25A A SGRIOO IN4383 IN4384 IN4585 IN4586 

3.0 75A IN4719 IN4720 IN4721 IN4722 IN4723 IN4724 IN4725 

3.0 75A IN4139 IN4140 IN4141 IN4142 IN4143 

5A 150C 
12A 100C 

F INl612 INI613 INI201 INI614 INI203 INI615 INI205 INI616 

5.0 i50C E INI612 INI613 INI614 INI615 INI616 
12.0 150C E IN1I99 INI200 INI201 INI202 INI203 INI204 INI205 INI206 

12.0 150C G 5MB4719 5MB4720 5MB4721 5MB4722 5MB4723 5MB4724 5MB472.5 

18.0 150C K IN3491 IN3492 IN3493 IN3494 IN3495 
2S.0 ISOC K IN3659 IN3660 IN3661 IN3662 IN3663 IN3664 IN3665 

20.0 ISOC H IN248A IN249A TRI52 IN250A TR302 TR402 TR502 TR602 TR802 
35.0 150C H IN1I83, A IN1I84, A IN1I85 IN1I86 lN1I87 lN1I88 IN1I89 IN1I90 
60.0 125C H lN2128A IN2129A IN2130A IN2131A lN2l33A IN2135A 

MILITARY Transitron also manLJfacturers a complete line of Silicon *Temperatures At Which Forward Current Rating Applies: 
Rectifier Stack Assemblies ranging from 0.200 amperes (for "A" Indicates Ambient Tempeature Rating Of A Lead Mounted' 

TYPES·· half-wave and doubler ·circuits) to 100 amperes (for three phase Rectifier 
bridges). Write for Bulletins TE·1342 and TE·1343. "C" Indicates Maximum Allowable Case Or Stud Temperature 

At The Rated Current For Stud Mounted Units. 

CONTROLLED AVALANCHE TYPES FAST RECOVERY RECTIFIERS 

Average Average Peak Rev. 
Forward Avalanche Rated Forward Rec. Recovery 
Current Temp. Voltage PRY Current Temp. Time Current 
(AMPS) C Pkg. Min. Max. (Volts) Type (AMPS) C' Pkg. (NSEC) (AMPS) 50V 100V 200V 400V 

.500 IOOC B 200 TKF5 TKFIO TKF20 TKF40 
1.0 75A A 2S0 500 200 SGR200A 1.0 150C E 200 TFRl05 TFRlIO TFR120 TFR140 
1.0 75A A 475 775 400 SGR400A 3.0 150C E 200 TFR305 TFR310 TFR320 TFR340 

6.0 100C E 200 2 IN3879 IN3880 IN3881 I N3883 
1.0 75A A 675 900 600 SGR600A 6.0 100C F 200 2 lN3874 IN3875 IN3876 IN3878 
1.0 25A A 875 1200 800 SGR800A 12.0 100C E 200 2 IN3889 IN3890 IN3891 1 N3893 

12.0 100C F 200 2 lN3884 IN3885 IN3886 IN3888 
1.0 2SA A 1100 1300 1000 SGRIOOOA 20.0 100C H 200 3 IN3899 IN3900 IN3901 IN3903 
1.0 100C E·F 60 300 SO TFRIOSZ 30.0 100C H 200 3 IN3909 IN3910 lN3911 lN39l3 

1.0 100C E·F 120 400 100 TFRlIOZ Note: Use Suffix .. c .. When Insulated Base Pkg. F Is Required In TFR Series. 
1.0 100C E·F 240 500 200 TFRI20Z 

1.0 100C E·F 480 800 400 TFRI40Z 
Transitron also manufactures the following type series or their essential equivalents. 

3.0 150C E·F 60 300 SO TFR305Z See Selection Charts for closest Transitron Standard Type, or· write for details. 
3.0 150C E·F 120 400 100 TFR3l0Z 

SERIES PIV RANGE CURRENT RATING (NOM.) PACKAGE 
3.0 l50C E·F 240 500 200 TFR320Z lN3l6 thru lN329A D 50V to 1000V 200 rnA at 100°C (Amb.) 
3.0 150C E·F 480 800 400 TFR340Z IN359 thru 1 N365A D 50V to 1000V 100 rnA at 100°C (Amb.) 
6.0 150C E·F 60 300 50 TFR605Z IN5S0 thru IN555 E 100V to 600V 500 mA at 100°C (Case) 

iNI034 thru INI044 E 50V to 400V 500 mA at 150°C (Case) 
6.0 150C E·F 120 400 100 TFR6l0Z INJlOO thru INll05 D 100V to 600V 250 mA at 150°C (Amb.) 
6.0 150C E·F 240 SOD 200 TFR620Z INI217 thru lNI226 D 50V to 800V 250 rnA at J30°C (Amb.) 

6.0 l50C E·F 480 
lNI227 thru INI236 E 50V to 800V 250 rnA at 130°C (Case) 

800 400 TFR640Z lNI434 thru INI438 H 50V to 600V 30 Amp at 25°C (Case) 
12.0 150C E·F 60 300 50 TFRI205Z INI487 thru INI492 D 100V to 600V 750 rnA at 25°C (Amb.) 

12.0 150C E·F 120 400 TFRI210Z 
INI551 thru INI560 E 100V to 500V 250 rnA at 150°C (Amb.) 

100 IN1692 thru INI695 D 100V to 400V 250 rnA at 100°C (Amb.) 
12.0 l50C E·F 240 500 200 TFRI220Z IN2128 thru IN2137 H 50V to 500V 35 Amp at 100°C (Case) 

12.0 l50C E·F 480 800 400 TFR1240Z 
IN2147 thru IN2153 F 50V to 600V 6 Amp at 150°C (Case) 
lN2154 thru IN2160 H 50V to 600V 25 Amp at ISO°C (Case) 

eem /1969 See YELLOW SECTION for Local OffIces, Phones 2625 
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TUNG-SOL SILICON RECTIFIER 
STACKS AND ASSEMBLIES 

LOW CURRENT STACKS-Simplicity, economy and 
efficiency are derived from the use of pressure-fit di
odes. Units of both polarities are pressed directly into 
the heat sinks. Washers, spacers and other hardware 
common to stud-mounted units are eliminated. Supplied 
in compact modular assemblies for such standard rec
tifier circuits as: Single phase center tap; single phase 
bridge and three phase bridge. New designs utilizing 
"high current" pressfit rectifiers available. 

MEDIUM CURRENT STACKS-A newly designed 
extruded aluminum heat radiator is combined with sili
con rectifiers of low thermal impedance to achieve new' 
efficiencies in size, weight and power output. Flexibil
ity of installation is enhanced by incorporating bolt 
grooves and interlock channels in the radiators. As
sembly operation is simplified and the stack may be 
mounted in any desired plane. Made in such assemblies 
as: Single phase center tap; single phase bridge; three 
phase bridge and six phase star. 

HIGH CURRENT STACKS-Improvements in size, 
weight and power output factors are achieved through 
the use of low impedance silicon rectifiers with a spe
cial extruded aluminum heat radiator having serrated 
fins. These have the same assembly and mounting fea
tures as the medium power stacks. Likewise made as 
single phase center tap; single phase bridge; three 
phase bridge and six phase star assemblies, as well as 
. in non-standard configurations. 

HIGH VOLTAGE 
ASSEMBLIES 

VSC90-A 90 kv assembly 
designed for use in all high 
voltage diode applications 
including clipper, charging, 
inverse, or rectifier. Utilizes 
controlled avalanche di
odes. Oil-sealed construc
tion is of advanced design 
that provides both increased 
reliability and operational 
economy. 

CM2, CM4 and CMS-Open lattice type assembly 
permits optimum cooling. Current ratings to 30 amperes 
half wave. For rectif.ier, clipper and charging diode appli
cations at 5 kv and higher. 

TM2-Controlled avalanche sil
icon diodes in low cost assem
blies for high voltage service as 
rectifiers, clipping and charg
ing. For use at cu rrent ratings 
to 5.5 amperes half wave. 

TUNG·SOL® 
TUNG-SOL DIVISION 

Wagner Electric Corporation 
630 W. Mt. Pleasant Avenue. Livingston. N. J. 07039 

TWX: 710-994-4665 Phone: (201J 992-1100; (212J 732-5426 

2626 See YELLOW SECTION for Local Offices, Phones eem/1969 



'Wiij,fflD SECTION 4800 

TUNG-SOL SILICON POWER RECTIFIERS 
Tung-Sol silicon power rectifiers offer distinct advantages 
over similar competitive types. Exclusive design features com
bine with Tung-Sol's historically rigid quality control to assure 

designers unmatched operational reliability. Wide inter
changeability permits specification of these outstanding com
ponents for most commercial and military applications . 

• All the types shown are available in reverse polarity which may be ordered by the addition of the suffix 'R' to the indicated type number. 

LOW CURRENT TYPES JEDEC DO-4 OUTLINE 

VRM 10@ 150°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A mA A 

1N1199A 50 12.0 3.0 240 
IN1200A 100 12.0 2.5 240 
IN1201A 150 12.0 2.25 240 
IN1202A 200 12.0 2.0 240 
IN1203A 300 12.0 1.75 240 
IN1204A 400 12.0 1.5 240 
IN1205A 500 12.0 1.25 240 
IN1206A 600 12.0 1.0 240 
IN3670A 700 12.0 0.9 240 
IN3671A 800 12.0 0.8 240 
IN3672A 900 12.0 0.7 240 
1N3673A 1000 12.0 0.6 240 

CONTROLLED AVAlANCH E. 

VRM 10 @ 135°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A mA A 

IN4506 200 12.0 2.5 240 
IN4507 400 12.0 2.5 240 
IN4508 600 12.0 2.5 240 
IN4509 800 12.0 2.0 240 
IN4510 1000 12.0 1.75 240 
IN4511 1200 12.0 1.5 240 

MEDIUM CURRENT TYPES JEDEC DO-5 OUTLINE 
- -- ~- -

VRM lo@ 150°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A rnA A 

IN1183A 50 40 10 500 
IN1184A 100 40 10 500 
INl185A 150 40 10 500 
IN1186A 200 40 10 500 
IN1187A 300 40 10 500 
IN1188A 400 40 10 500 
IN1189A 500 40 10 500 
IN1190A 600 40 10 500 

IN1191 50 18 5 250 
IN1192 100 18 5 250 
IN1193 150 18 5 250 
IN1194 200 18 5 250 
IN1195 300 18 5 250 
IN1196 400 18 5 250 
IN1197 500 18 5 250 
IN1198 600 18 5 250 

IN2154 50 25 5.0 350 
IN2155 100 25 4.5 350 
IN2156 200 25 4.0 350 
IN2157 300 25 3.5 350 
IN2158 400 25 3.0 350 
IN2159 500 25 2.5 350 
IN2160 600 25 2.0 350 

IN3208 50 15 10 250 
IN3209 100 15 10 250 
IN3210 200 15 10 250 
IN3211 300 15 10 250 
IN3212 400 15 10 250 
IN3213 500 15 10 250 
IN3214 600 15 10 250 

VRM 10 @ 140°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A mA A 

IN4136 200 50 16 750 
IN4137 400 50 12 750 
IN4138 600 50 8 750 

MEDIUM CURRENT TYPES JEDEC DO·21-0UTLINE 

VRM 10@ 150°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A mA A 

IN3491 50 18 10 300 
IN3492 100 18 10 300 
IN3493 200 18 8 300 
IN3494 300 18 6 300 
IN3495 400 18 4 300 

IN3659 50 25 5 400 
IN3660 100 25 4.5 400 
IN3661 200 25 4.0 400 
IN3662 300 25 3.5 400 
IN3663 400 25 3.0 400 
IN3664 500 25 2.5 400 
IN3665 600 25 2.0 400 

CONTROLLED AVALANCHE 

VRM 10 @ 140°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A mA A 

PZ140B 200 25 4.0 400 
PZ140D 400 25 3.0 400 
PZ140F 600 25 2.0 400 
PZ140H 800 25 2.0 400 

VRM 10@ 150°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A mA A 

127350Z 50 35.0 2.0 400 
127350A 100 35.0 2.0 400 
127351Z 50 44.0 2.0 400 
127351A 100 44.0 2.0 400 

HIGH CURRENT TYPES JEDEC 00-8 OUTLINE 
. -'--- -----~--

VRM lo@ 150°C. IR IFM 
Type (wkg) case (AV) (surge) 

V A mA A 

IN1396 50 70 15 1500 
IN1397 100 70 15 1500 
IN1398 150 70 15 1500 
IN1399 200 70 15 1500 
IN1400 300 70 15 1500 
IN1401 400 70 15 1500 

CH119Z 50 150 15 4000 
CH119A 100 150 15 4000 
CH119AZ 150 150 15 4000 
CH119B 200 150 15 4000 
CH119C 300 150 15 4000 
CH119D 400 150 15 4000 

HIGH CURRENT TYPES JEDEC DO-9 OUTLINE 

, Type 
VRM 10 @ 120°C. IR IFM 

(wkg) case (AV) (surge) 
V A mA A 

CS131Z 50 275 '16 4000 
CS131A 100 275 16 4000 1 

V 
CS131AZ 150 275 16 4000 
CS131B 200 275 16 4000 
CS131C 300 275 16 4000 
CS131D 400 275 16 4000 

IFM (surge)-Peak one·cycle surge current, under same conditions as 
10 rating (/LA-Microamperes). . 

lo-Max. rectified a'g. DC output current, resistive or inductive load, 
60 cps sine wave input. 

I RCAV)-Max. avg. reverse current measured over full sine wave cycle 
with max. rated reverse voltage and forward current applied. 

Full field technical consultation or complete up-to-date listings on 
all Tung-Sol products are available \hrough: Atlanta, Ga.; Columbus, 
Ohio; Culver City, Calif.; Dallas, Texas; DetrOit, Mich.; Melrose Park, 
III.; Newark, N. J.; Seattle, Wash. IN CANADA: Abbey Electronics 
Toronto, Ont., Canadian Electronics Ltd., Edmonton, Alta. ' 

TUNG-SO[® TUNG-SOL DIVISION/Wagner Electric Corporation 
630 W. Mt. Pleasant Avenue. livingston, N. J. 07039 

®Reg. T.M. Wagner Electric Corporation TWX: 710-994-4865 Phone: (201) 992-1100: (212) 732-5426 
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T'herft'lalloy 
Coft'lpany 

8719 DIPLOMACY ROW / DAllAS, TEXAS 75247 
PHONE: 214-ME 7-3333/ TWX: 910-861-4410 

SEMICONDUCTOR 
ACCESSORIES 

JIIII IIIIL IIII "I' IIII 1111 J K 

~ 
111111111111 .: N 

~II~ E 

SMALL HEAT SINKS 
High performance heat sinks. Finish denoted by manufacturer's number (A) Hard 

~;::i~V rtf G~:~Fc~~2~~te ~?~iSr~!r \t1~~.I~~~~r!u~B) Black Anodize per Mil·A·8625 

MfI'.. FI,. l!~ Size, Inchel TJPeo:!!~:ral 
I'Jpo Typo W H .Ctw 

1101A A TO-5 .5 .5 .88 10 
2207/PR11 B TO-5 .81 .81 .34 26 

22158 TO·5 . 750 .750 .375 39 
32078 0 TO·5 1.25 .5 .5 30 

2225C TO·5 .75 .75 .40 46 
2230C-5 TO-5 .75 .75 .25 55 

6166 TO·66 1.31 .87 . 61 11 

6103 TO·3 1.53 1.25 .516 

POWER HEAT SINKS 
Flat sided as well as multi·finned offer a variety in convection cooling Heat Sinks. 
Have Black Anodized finish per Mil-A-8625 Type II. 

64038 J 4.75 
61378 K 3.91 
51458 L 
64508 M 
61538 
67718 P 
67618 Q 

BERYlLIUM OXIDE 
HEAT SINKS 

6.75 
4 

3 8.3 
6 5 
6 7 

X. 
High-purity beryllium oxide heat sinks 
conduct heat better than aluminum yet 
insulate better than porcelain and have 
low capacitance. 

Mfr', Fig. For 
TJIII esso 
4018 X TO-18 
4005 X TO-5 
4003 AA TO 3 
4066 AA 1"0-66 
4036 TO·36 

8-470-235-40 Y 10-32 Stud 
8-800-260-62 Y 5/16" Stud 
8·800-320-62 Y 11411 Stud 

H 
1.25 
1.12 

4 
2.0 
2.25 
7 

Rated 
Volts 
700 
700 
800 
800 
800 
700 
800 
800 

Type RT Natural 
Convection °C/W 

i.6 
2.3 
1.2 

.68 
_95 
.435 
.31 

Size, Inche. 
L W H 
.22 .22 .03 
.36 .36 .03 

1.56 1.05 .06 
1.25 .70 .06 
1.06 1.06 .06 

.47 .47 .04 

.80 .80 .06 

.80 .80 .06 

THERMAFILM INSULATING WASHERS 
An improved raplaement for mica washers. Homogeneous film will not chip. fracture. 
pfel or break. Has dielectric strength of 7000 volts/mil with a useful temperature 
'ango of -260·C to +400°C. 

Mfr'. Fig. For Size. Inches 
TJIII Ca •• L W H 

43-18-1 X TO·18 .25 .25 .002 
43-5-1 X TO-5 .39 .39 .002 
43-03-3 AA TO-3 1.65 1.06 .002 
43-66·1 AA TO-66 1.31 .76 .002 
43-36 TO-36 1.06 1.06 .002 
43-02-10 Y 10-32 Stud .562 .562 .002 
43-02-25 Y 1/4" Stud .812 .812 .002 
43-02-50 V 1/2" Stud 1.38 1.38 .002 

HARD-ANODIZED INSULATING WASHERS 
6061·T4 Aluminum, hardcoated per MiI·A·8625 type IIJ. Thermal resi!.tance is 
0.116 °C/watt per square inch of area. 

Mfr's For Size, Inches 

Tll!! 
Fig. es .. L W H 

10235 AA TO-66 1.32 .71 ,02 
10236 AA TO-3 1.80 1.06 .02 
10237·1 y #10 Stud .56 .56 .02 
10237-2 y 1/4" Stud .81 .81 .02 
10238 TO-36 1.09 1.09 .02 
10239 Not Shown Plastic Power .75 .50 .02 

M p 

SEMICONDUCTOR MOUNTING PADS 
low cost Thermalloy color-coded mounting pads provide an economical way to 
protect transistors and integrat,ed _circuits from shock, and vibration. Achieve 
uniform spacing above printed CirCUit boards. Available Ifl Nylon per MiI·20693 • 
OiaHyl Phthalate per MiI-M·14F, Type SOG. N denotes Nylon; DAP denotes DiaHyl 
Phthalate, 

No. of 
Size Inches 

Mfg. For 00 Max • Type Case Leads Thick . 

771716 TO-IB .200 _020 

77iT18 TO-IB 3 or 4 .200 _060 

7717-46 TO-IB 4 _200 .060 
7717-B1 TO-IB 6 _290 .125 
7717-123 TO-18 4 .340 .120 
7717-3 TO-5 3 or 4 .344 .075 
7717-4 TO-5 4 _375 .075 

7717-5 TO-5 3 or 4 _350 .125 
7717-15 T05 3 or 4 _350 .020 
7717-22 TO-5 3 or 4 .350 .125 

7717-79 TO-5 3 .355 .038 

77178 I/C 8 lead 105 .375 _075 

7717-10 I/C 10 lead 105 .375 .075 
7717-12 I/C Ii Lead 105 _375 .075 

SEMICONDUCTOR LEAD CONVERSION PADS 

Mfr', No. 
7717· 

7717-7 
7717-26 
7717-43 
7717-44 
7717-93 
7717-106 
7717-2 
7717-19 
7717·20 
7717-21 
7717-119 
7717-120 

Converts Le.d 
Spicing 

From 
TO-18 
TO-18 
TO-18 
TO-18 
TO-18 
Dual To·5 
.100 Circle 
.200 Circle 
.200 Circle 
.200 C~rcle 
.200 Circle 
.200 Circle 

To 
TO-5 
TO-5 
TO-5 
TO-5 
.150 Circle 
.050 Grid 
.200 Circle 
.400 Circle 
.400 Circle 
.400 Circle 
.400 Circle 
.400 Circle 

No. of 
Loads 

3 or 4 
3 
3 or 4 
3 or 4 
3 or 4 
6 
2 
8 
12 
10 
10 
8 

Size Inch. 
DO Mil. Thick. 
.250 •. 125 
.343 .120 
.275 .050 
.305 .125 
.195 .065 
.450 .160 
.305 .125 
_500 .275 
_500 .275 
.5PO .275 
.500 .275 
.500 .275 

Precision circuit board card guides made from nylon per MIL·M·20693 snap into 
place with snap rivets or rods to provide easy spacing and flexibility in assem· 
bling Therma·Pak modules. Available in a variety of stock sizes or manufactured to 
specification. 

Mfr'. Fits Inchu 
TJIII Fig. Systam 

Number L W H 
5005-102 5005-01 DO 5005-121 2.65\ .375 .262 

5005-106 5005-02 DO 5005-125 4.151 .375 .262 

5005-03 DO 5005-110 5.651 .375 .262 5005-129 

5005-04 DO 5005-114 6.651 .375 .262 5005-133 
8701 CC 6.250 .670 .360 
8702 CC 6.250 .670 .580 
8825-2 88 2.00 .230 .210 
8825·3 88 3.50 .230 .210 
8825-5 88 5.00 .230 .210 
8828-3 EE 3.50 .230 .210 
5008·08 Not canl Shown ejector 
5005-09 
canl Not 
puller Shown 

CUSTOM HEAT SINKS@Let Thermalloy's wide experience help you in your custom heat sink requirements. 
Thermalloy will evaluate your thermal and mechanical requirements and custom engineer a product to meet 
your special needs. Our model shop specializes in meeting your prototype needs fast. Thermalloy's specialized 
production equipment designed for these products - results in high quality at a price normally below the cost 
of in-house fabrications. Contact Thermalloy for a no-obligation estimate. 

2628 See YELLOW SECTION for Local Offices, Phones 
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THERMALLOY 
REPRESENTATIVES 

201-567-5880 
203-283-5959 
205-539-6575 
206-514-5170 
211-6957850 
113-849-6101 
114-176-7151 
215885-1315 
216-333-25B5 
219-743-4411 
301-944-1900 
303-757-6489 
305·647·6929 
312-283-0713 
313-358-2020 
314-7262133 
3154540761 
317-359-5374 
319-366-1591 
412·242-0100 
415-311-2950 
416-742-6871 
502·893·7303 
513-511-2290 
513-198-9546 
514·384·1420 
602-947-4355 
604-253-6396 
612-866-3639 
616-927-2041 
617-643-5454 
716·684-6250 
801·298-2751 
813-8940026 
913·649-4000 

THERMALLOY 
DISTRIBUTORS 

201-887 -2550 
203-332-7635 
203-325-3591 
203-757-1251 
205-837-6100 
206-282-2511 
212-243-5200 
212·291·7000 
213-849-3451 
214-357-6121 
214-352-2601 
215-229-1880 
216-292-6236 
216-441-3000 
219-749-2838 
301-427 -3800 
301-668-4900 
303-343·7090 
305-848-8686 
312-279-1000 
312-421·6800 
313-272-4200 
314-726-2233 
315·437-2641 
404-355-2223 
412-782-2684 
412-361-7881 
414-964-4321 
415·321-5373 
416·742·6871 
513-298-0191 
514-384-1420 
516·221-1441 
516·249-7262 
602·944-1551 
604·253-6396 
607·723-6326 
609-662-9337 
612-332·1325 
614-866-3493 
614·299·4161 
617 -969·6100 
617·329-2400 
617-787-1200 
704-372-3630 
713·224·9131 
714·278-7400 
716-633·9110 
716-884·3450 
717-843·7881 
801-363-5821 
815·963·6445 
915-566-2936 
918·437 ·4555 
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Very, very 
Varo. 

(Very good. Very inexpensive.) 

Each of these Varo epoxy bridge 
rectifiers has full-wave bridge, con
trolled avalanche, and 200V, 400V, 
and 600V rati ngs. 

1 amp ESR. For printed circuit 
board mounting. 

ONLY 91¢ 
in 200V rating and quantity of 
1,000. 

2 amp ESR. For circuit board 
mounting. 

ONLY 95(: 
in 200V rating and quantity of 
1,000. 

6 amp ESR. For chassis mounting. 

ONLY $1.59 
in 200V rating and quantity of 
1,000. 

High Voltage 
Rectifiers 

Diffused High Voltage silicon rec
tifiers available with 300 nanosec
ond recovery time (optional) and in 
custom designed assemblies. Epoxy 
encapsulation. 

A 
.060 diameter . 
. 150 long. 
1,000 to 3,500 volts PlY. 
25 to 50 rna average rectified 

current. 
B 
.100 diameter. 
.400 long. 
1,000 to 6,000 volts PlY. 
50 to 100 rna average rectified 

current. 
C 
.500 diameter. 
1 to 7 inches long. 
3,000 to 70,000 volts. 
15 to 75 rna average rectified 

current. 

For use in diode-capacitor vol
tage multipliers, cathode ray tube 
power supplies, RF power sup
plies (up to 200 KC), precipitator 
power supplies, and photo multi
pliers. Also available in diode
capacitor multiplier assemblies. 

For fast service contact Varo semiconductor sales manager. 

'Wiij,ffiffljjj SECTION 4800 

3 
integrated 

bridge 
rectifiers 

with 3 
mounting 
options 

Each of these Varo Integrated Bridge 
Rectifiers is a controlled avalanche, 
full·wave bridge, and is electrically 
insulated for direct chassis mount
ing. Each offers three mounting 
options: Press mount. Single stud. 
TO-3 mounting adapter. 

10 amp fast recovery JSR. Recovery 
time: 200 nanoseconds. 100V, 200V, 
and 400V ratings. 

only $4.75 * 

10 amp JSR. 200V, 400V, and 600V 
ratings. 

only $2.35* 

25 amp JSR. 200V, 400V, and 600V 
ratings. 

only $3.05· 

* In 200V rating and quantity of 
1,000 (press mount). 

VARO 

SEMICONDUCTOR DIVISION. 1000 NORTH SHILOH ROAD, GARLAND, TEXAS 75041 • (214) 272-4551 
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Electronic Components DIVISK)NOF 

United 
Aircraft 

® 

TREVOSE, PENNSYLVANIA 19047 • 215-355-5000 • TWX 510-667-1717 

RF POWER DEVICES. HYBRID SEMICONDUCTORS 
CUSTOM HYBRID AND INTEGRATED CIRCUITS 

RF Power Devicz:es / Packaging 

r- 0.33°1 ! 0.320 

~ ___ -! I- 0.080" :to.002 TYP 

-----r 
0.260 

_1 0.230 

0.035 

g:gf~-- ~ ~ ~ 

0.370 
0.358 

0.210 BASE 

°6!:O '" /90' /90' 

TO·S TO·39 

RF Power Devices / Electrical Characteristics 

APPLICATION DEVICE FREQUENCY Power Out Power Gain Efficiency 
(MHz) (Watts) Min. (db) Min. (%) 

2N2631 3.0 4.B 40 
VHF Power Amplifier 150 

2N2B76 3.0 4.B 40 

2N3553 175 2.5 10.0 50 
VHF /UHF Osci"ator/Amplifier 

2N3632 175 13.5 5.9 70 

Large Sig/Hi Power/Oscillator V409 260 40.0 6.0 50 Amplifier 

LargeSig/Med. Power/ 2N3B66 400 1.0 10.0 45 
Oscillator Amplifier S704 400 1.0 10.0 45 

VHF/UHF Osci"ator/Multiplier 2N5090 400 1.0 10.0 45 
Amplifier 2N3375 400 3.0 4.8 40 

2N3733 400 10.0 4.0 45 

Large Sig/Hi Power Oscillator 2N4440 400 5.0 4.7 45 
Amplifier 2N5016 400 15.0 4.8 50 

V410 400 20.0 5.5 50 

VHF/UHF Med. Power/ 2N4428 500 0.75 10.0 35 Oscillator / Amplifier 

Frequency Multiplier (Tripier) 2N4012 1002 2.5 4.0" 25 

"'ConversIOn Gam 

2630 See YELLOW SECTION for Local Offices, Phones 

,," 

0.320" 
j 

VX 

fr Typ Tj Vee Casa (MHz) (centigrade) 

200 200 TO·5 
2B 

200 200 TO·60 

500 200 2B TO·5 

400 200 2B TO·60 

300 200 2B TO·60 

BOO 200 28 TO·39 

1000 200 2B TO·39 

500 200 2B TO·60 

600 200 2B TO·60 

400 200 28 TO·60 

600 200 28 TO·60 

700 200 28 TO·60 

700 200 28 TO·60 

900 200 28 TO·39 

600 200 28 TO·60 
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Electronic Components DIVISION OF 

United 
~ircraft 

® 

TREVOSE, PENNSYLVANIA 19047 • 215-355-5000 • TWX 510-667-1717 

RF Power Stripline Devices / Packaging 

165 
145 

MT-66 

165 
145 

375·.355 

'" 

MOLDED CAP 

8·32 UriC 2A.THD OFHC 
COPPER-H[ATSINKSTUD 

MT·59C 

060 FLAT 

.m OIA 

:m OIA 
CERAMIC DISC 

165 
145 016 

.014 

+= 

375.355 

'" 

MT·59C 
(NO STUD) 

RF Power Stripline Devices / Electrical Characteristics 

DEVICE FREQUENCY Power Out Power Gain Efficiency fr Typ Tj 
TYPE (MHz) (Walls) Min. (db) Min. (%) (MHz) (centigrade) 

2N4429" 1000 1.0 5.2 35 1000 200 

5·1000 1000 3.0 5.8 35 1200 200 

S·1050· 1000 10.0 5 50 1500 200 

S·1051" 1000 9.0 4.8 50 1500 200 

2N4430* 1000 2.5 5.0 35 1000 200 

2N4431* 1000 5.0 5 35 1200 200 

S·3003 1000 1.0 5 40 1200 200 

S-3004 400 2.0 10 45 1200 200 

S·3OO6 1000 1.0 10 45 1200 200 

S·3007 40U 2.0 10 45 1200 200 

S·3010 400 1.0 10 45 1200 200 

VX·3375 400 4.0 6.0 50 650 200 

VX·3733 400 10.0 4.0 45 400 200 

VX·3866 400 1.0 10.0 45 800 200 

S·3500 400 15.0 4.8 50 600 200 

"Also available in Hermetic Stripline packages with grounded or ungrounded emitter. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

LEADS 
QFHC COPPER 
GOLD PLATED 

0.102 TYP 
O,098L 

Vee 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

3L·PT 

C.se 

MT·59C 

MT·66 

3L·PT 

MT·66 

MT-66 

MT·66 

MT·59C 
Less Stud 

X·48 

MT·66 

MT-59C 
Less Stud 

MT·59C 

VX 

VX 

VX 

MT·66 
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HYBRID SEMICONDUCTORS 
To meet the growing requirements of hybrid circuit manufacturers, Electronic Components has geared its advanced epitaxial and diffusion 
capability to the production of premium high power - high. frequency dice for communication applications. 

This catalog provides detailed specifications for the procurement of family types of PNP and NPN transistor devices for use as switches, 
both high and low power amplifiers, and in oscillator applications. All devices supplied are 100% tested to the DC parameters listed in this 
catalog. Sample dice are taken from each lot and assembled for 100% compliance to listed electrical specifications. 

PNP Transistors 
Dice Test Test Test Test 

Type (~i:,) BVCBO Conditions BVCEO Conditions BbBO Conditions Hr, Conditions Family 
I, I. I, Ib I, Ie Ie Ve, 

2N2907A 

ECS2907 25 X 25 -60 lO,ua 0 -40 lOrna 0 -5 lO,ua 0 50 1ma -10 
2N2907 . 2N2906 
2.N2906A 

ECS2894 15 x 15 -12 IOlLa 0 -12 lOrna 0 -4 IOlla 0 150 30ma -5 2N2984 
ECA2605 15 x 15 -60 lOlLa 0 -45 lOrna 0 -6 lOlla 0 150 500ma -5 2N2605 

·Consult EC Engineering 

NPN Switches 
Dice Test Test Test Test 

Type Size BVCBO Conditions BVCEO Conditions BVEBO Conditions Hfe Conditions Family 
(mil.) Ie Ie Ie Ib I. Ie Ie Vee 

ECS914 15 x 15 40 lO,ua 0 15 30ma 0 5 IOlla 0 120 lOrna IV 
2N914 
2N706 
2N2222 
2N2221 

ECS2222 25 x 25 60 10,ua 0 30 lOrna 0 5 10,ua 0 75 lOrna 10V 2N2220 
2N2219 
2N22l8 
2N3011 

ECS2369 lOx 15 40 lO,ua 0 15 lOrna 0 4.5 10,ua 0 120 lOrna 20V 
2N2369A 
2N2369 
2N2368 
2N3633 

ECS2784 15 x 15 15 lO,ua 0 6 lOrna 0 4.0 lO,ua·O 120 lOrna IV 
2N2784 
2N709A 
2N709 

NPN Amplifiers 
Dice Test Test Test Test 

Type Size BVCBO Conditions BVCEO Conditions BVEBO Conditions Hfe Conditions Family 
(mil.) Ie Ie Ie Ib Ie Ie Ie Vee 

ECA9l8 2N918 
ECA918 15 X 15 30 10,ua 0 15 3ma 0 3.0 10,ua 0 250 3ma IV 2N918 hi h h = 1.1 

GHz 2N918 

2N2484 

ECA930 15 x 15 45 10,ua 0 45 lOrna 0 5.0 lO,ua 0 150 500ma 5V 
2N2483 
2N930 
2N929 

ECA916 15 x 15 45 10,ua 0 25 lOrna 0 5.0 lO,ua 0 200 lOrna IV 
2N916 
2N915 

ECA3866 2N3866 
ECA3866 15 x 15 55 100,ua 0 3.5 100,ua 0 200 50ma 5V 2N3866 hi h h = 1.0 5V 

2N3866 GHz 
2N3375 
Family-2N3553 

ECA3375 30x30 65 100,ua 0 4.0 100,ua 0 200 125ma 5V 2N3375, 
2N2632 
2N3733 

(Dual Chip) 
ECA5016 35 x45 65 100,ua 0 30 100ma 0 4.0 20lla 0 10 100ma 4V 
ECAIOOO 20 x 23 50 100l'a 0 3.5 IOl'a 0 20 100ma 5V 
ECA4429 i5 x 15 55 10,ua 0 3.5 lOlla 0 20 50 rna 5V 
ECA4430 20x30 55 100ila 0 40 200ma 0 3.5 IOlla 0 20 100ma 5V 
ECA4431 20 x 30 55 100l'a 0 3.5 IOOlla 0 20 100ma 5V 
ECA1050 20 x30 45 100l'a 0 45 3.5 100ila 0 20 l.OA 5V 
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Diodes 

Dice Bv TEST V, TEST 
TYPE Size VOLTS CONDITIONS VOLTS CONDITIONS 

(mil.) (fla) (ma) 
5930 10 X 15 40 In_0.1 1.35 fI.' 450 
5931 15 X 15 40 In 0.1 1.35 IF 450 

5934 15 X 15 40 In=50 
1.15 h' 500 
1.30 11<' 1A 

5938 15 X 15 15 IR=5 1.94 IF=10 

Zener Diodes 

VZ IZ Dice Type Nom. Tes! Size No. ::1:5 Current (milo) (Volts) (ma) 

1N753A 6.2 20.0 
IN754A 6.8 20.0 
1N755A 7.5 20.0 
1N756A 8.2 20.0 
1N757A 9.1 20.0 
1N758A 10.0 20.0 
1N759A 12.0 20.0 
1N962B 11.0 11.5 
1N963B 12.0 10.5 
1N964B 13.0 9.5 
1 N965B 15.0 8.5 

15 X 15 1N966B 16.0 7.8 
1N967B 18.0 7.0 
1N968B 20.0 6.2 
1N969B 22.0 5.6 
1N970B 24.0 5.2 
1N971B 27.0 4.6 
1N973B 30.0 4.2 
1N974B 36.0 3.4 
1N975B 39.0 3.2 
1N976B 43.0 3.0 
1N977B 47.0 2.7 
1N978B 51.0 2.5 

Silicon Dioxide Capacitors 

'Range (pi) Size (mils) Breakdown Tolerance Voltage 
5.4·15 30 X 40 150 
11·32.5 35 X 50 150 

20.5·61.5 55 X 55 150 
35· 125 70 X 70 150 

71.5· 210 80 X 90 150 
108· 320 100 X 100 150 ±5% 
163· 440 140 X 100 150 ± 1 % within a lot 

70· 500 120 X 120 150 
210· 625 120 X 145 150 
340·1000 180 X 145 150 

1360·1560 180 X 145 50 
1640·1800 180 X 145 50 , 

SpeCify value desired within range. 

INTEGRATED CIRCUIT 
CAPABILITY 
TIL - high speed, compatible. Available in TO·116 dual-in· 
line and TO·85 flat packs. 

POWER SWITCHES - 2.5 and 5 Amp (TO·60 Stud). 

CONTROL LOGIC - high voltage, high noise immunity, high 
output for direct display and indicator drive. 

144,jiij,ffid SECTION 4800 

Co TEST Qs 
pl. CONDITIONS PICO· Tj REMARKS 

COOLOMBS 
3.0 Vn 0 60 200 P·N Type 
5.0 Vn 0 - 200 N·P Type 

2.5 Vn=O 40 200 Hi· 
Conductance 

1.3 VR=O - 200 Low C/Fasl Re· 
covery Trr= 1.2ns 

Maximum VR Max. IR at VR (Knee Impedance) 
Dynamic Reverse Reverse Current ZW 

Resistance Voltage 25'C 150'C Idc=O.25 ma 
at 12 (Volts) (flA) (flA) 1=:I('25/.La 

(Ohms) (Ohms) 
7.0 1.0 0.1 20.0 -
5.0 1.0 0.1 20.0 -
6.0 1.0 0.1 20.0 -
8.0 1.0 0.1 20.0 -

10.0 1.0 0.1 20.0 -
17.0 1.0 0.1 20.0 -
30.0 1.0 0.1 20.0 -

9.5 8.4 0.1 700 
11.5 9.1 0.1 700 
13.0 9.9 0.1 700 
16.0 11.4 0.1 700 
17.0 12.2 0.1 700 
21.0 13.7 0.1 750 
25.0 15.2 0.1 750 
29.0 16.7 0.1 750 
33.0 18.2 0.1 750 
41.0 20.6 0.1 750 
49.0 22.8 0.1 1000 
70.0 27 0.1 1000 
80.0 30 0.1 1000 
93.0 33 0.1 1500 

105.0 36 0.1 1500 
125.0 39 0.1 1500 

Temperature Max. Operating Dissipation 
Coefficient Temperature Factors 

+ 35 ppm 0.0001 to 0.00025 
::t15 ppm/"C 200'C from -20'C 10 +150'C 

CUSTOM HYBRID 
CIRCUITS 
A wide variety of linear and digital circuits can be provided 
in: THIN FILM • THICK FILM • HERMETIC FLATPACK • 
STACKED TO-5 AND TO-8 • MULTIPLAYER (MSI). 

Electronic United 
~ircraft Components 

DIVISION OF 

® 

TREVOSE, PENNSYLVANIA 19047 215-355-5000 TWX 510-667-1717 
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SECTION 4800 i@"jb,ffl§lll 

o1c 
UNITRODE 

FUSED-IN-GLASS CONTROLLED 
AVALANCHE RECTIFI:ERS, ZENER 

DIODES and HIGH V(!]L TAGE 
ASSEMBLIES 

Rectlfiars-.,e amp. Series tBady CJ t 
Max. Reverse Max. Peak One 

Max. Av, D.C. Min. Forward Curronl at PIV Cli~~s!r::f Current Output Currenl at 
Typet PIV lOOoC Case Temp. lOV 25°C 25°C lOOoC 8.3msec 

UT SI05 50V 12.0A S.OA IO#A 300#A 200A 
UT SilO 100 12.0 S.O 10 300 200 
UT 8120 200 12.0 S.O 10 300 200 
UT SI40 400 12.0 S.O 10 300 200 
UT SI60 600 12.0 S.O 10 300 200 

UT 6105 50 9.0 6.0 10 300 175 
UT 6110 100 9.0 6.0 10 300 175 
UT 6120 200 9.0 6.0 10 300 175 
UT 6140 400 9.0 6.0 10 300 175 
UT 6160 600 9.0 6.0 10 300 175 

UT 5105 50 7.5 5.0 10 300 150 
UT 5110 100 7.5 5.0 10 300 150 
UT 5120 200 7.5 5.0 10 300 150 
UT 5140 400 7.5 5.0 10 300 150 
UT 5160 600 7.5 5.0 10 300 150 

tAlso available with Insulated stud. See data sheet ZR-150. 
tPolarity is cathode to stud. For reverse polarity. use suffix "R" with part 'lumbers, e.g. 

UT SI05R. 

Ractiflers-4 amp_ Series CBady Bl 

Max. Av. DC Oulpul Currenlt Max. Reverse Max. Pea 
Current One Cycle 

fan Cooled Min. Forward al PIV Surge 
250 LfM Currenlat Sinusoidal 

Type PIV 25°C 10O'C 2SOC LOV 25°C 25°C 10O'C 8.3msec 

UT 4005 50V 4.0A 2.0A 6.0A 3A 5#A 100#A 100A 
UT 4010 100 4.0 2.0 6.0 3 5 100 100 
UT 4020 200 4.0 2.0 6.0 3 5 100 100 
UT 4040 400 4.0 2.0 6.0 3 ·5 100 100 
UT 4060 600 4.0 2.0 6.0 3 5 100 100 

UT 3005 50 3.0 1.5 4.5 2 5 100 SO 
UT 3010 100 3.0 1.5 4.5 2 5 100 SO 
UT 3020 200 3.0 1.5 4.5 2 5 100 SO 
UT 3040 400 3.0 1.5 4.5 2 5 100 SO 
UT 3060 600 3.0 1.5 4.5 2 5 100 SO 

UT 2005 50 2.0 1.0 3.0 I 5 100 60 
UT 2010 100 2.0 1.0 3.0 I 5 100 60 
UT 2020 200 2.0 1.0 3.0 I 5 100 60 
UT 2040 400 2.0 1.0 3.0 I 5 100 60 
UT 2060 600 2.0 1.0 3.0 I I 5 100 60 

Rectifiera-2 amp. Series CBady AJ 

UT 261 100V 2.0A LOA 3.0A 900mA 2~ 75#A 30A 
UT 262 200 2.0 1.0 3.0 900 2 75 30 
UT 264 400 2.0 1.0 3.0 900 2 75 30 
UT 265 500 2.0 1.0 3.0 900 2 75 30 
UT 267 600 2.0 1.0 3.0 900 2 75 30 
UT 26S SOO 2.0 1.0 3.0 900 2 75 30 

UT 251 100 1.5 0.75 2.0 750 2 75 25 
UT 252 200 1.5 0.75 2.0 750 2 75 25 
UT 254 400 1.5 0.75 2.0 750 2 75 25 
UT 255 500 1.5 0.75 2.0 750 2 75 25 
UT 257 600 1.5 0.75 2.0 750 2 75 25 
UT 25S SOO 1.5 0.75 2.0 750 2 75 25 
UT 364 1000 1.5 0.75 2.0 750 2 75 25 

UT 249 100 1.25 0.65 1.5 500 2 75 20 
UT 242 200 1.25 0.65 1.5 500 2 75 20 
UT 244 400 1.25 0.65 1.5 500 2 75 20 
UT 245 500 1.25 0.65 1.5 500 2 75 20 
UT 247 600 1.25 0.65 1.5 500 2 75 20 
UT 362 SOD 1.25 0.65 1.5 500 2 75 20 
UT 363 1000 1.25 0.65 1.5 500 2 75 20 

UT 236 100 1.0 0.5 1.25 400 2 75 20 
UT 234 200 1.0 0.5 1.25 400 2 75 20 
UT 235 400 1.0 0.5 1.25 400 2 75 20 
UT 237 500 1.0 0.5 1.25 400 2 75 20 
UT 23S 600 1.0 0.5 I 1.25 400 2 75 20 
UT 361 SOD 1.0 0.5 1.25 400 ! 2 75 20 
UT 347 1000 1.0 0.5 I 1.25 400 ! 2 75 20 

Low Leakage - % Amp (Body AJ 

Max. Av. D.C. Max. Reverse M ax. Peak One 
Oulpul Curronlt Min. forward Curronl al PIV Cycle Surge 

Current Sinusoidal 
Type PIV 25°C 100°C alLOVWC 2SoC lOOoC B.l m," 

UT 211 225V 750mA 375m A 400mA 0.2#A 15#A 15A 
UT 212 300 750 375 400 0.2 IS IS 
UT 213 400 750 375 400 0.2 IS 15 
UT 214 500 750 375 400 0.2 15 IS 
UT 215 600 750 375 400 0.2 IS IS 

General Purpose - :v.. Amp CBDdy AJ 

UT 111 50V 750mA 375mA 500 @ 1.2V 2#A 75~ 15A 
UT 112 100 750 375 500 2 75 IS 
UT 113 200 750 375 500 2 75 15 
UT 114 300 750 375 500 2 75 IS 
UT 115 400 750 375 500 2 75 15 
UT 117 500 750 375 500 2 75 15 
UT liS 600 750 375 500 2 75 15 
UT 1I9 SOD 750 375 500 2 75 15 
UT 120 1000 750 375 500 2 75 IS 

tRatlngs are based on method of mounting shown 10 Catalog C159. 

UNITRODE CORPORATION 

F asO: R eCDvery R "f ectl iers-S ar!"~. Series CBDdy CJ t 

Max. Peak 
Max. Av. D.C. Min. Max. Revelse ",",x. One Cycle 
CUrrent Output Forward Current a I PIV Reverse Surge 

IOO'C Current at Recover1 Sinusoidal 
Typet PIV Case Temp. I.IV 25'C 25°C 100°C Time B.l m,ec. 

r-' 
UTR 6405 50V 9.0A 6.0A IO#A 300#A *300nsec 150A 
UTR 6410 100 9.0 6.0 10 300 300 150 
UTR 6420 200 9.0 6.0 10 300 400 ISO 
UTR 6440 400 9.0 6.0 10 300 500 ISO 

UTR 5405 50 7.5 5.0 10 300 300 135 
UTR 5410 100 7.5 5.0 10 300 300 135 
UTR 5420 200 7.5 5.0 10 300 400 135 
UTR 5440 400 7.5 5.0 10 300 500 135 

UTR 4405 50 6.0 4.0 10 300 300 120 
UTR 4410 100 6.0 4.0 10 300 300 120 
UTR 4420 200 6.0 4.0 10 300 400 120 
UTR 4440 400 6.0 4.0 10 300 500 120 

tAlso av"lable With msulated slud. See data sheet ZR-150. 
+~~Rr~~O~~.cathode to stud. For reverse polarity, use suffix "R" with part numbers, e.g. 

Fast Recovery Rectiflers-4 amp. Series CBDdy B] 
.. -

Max. Reverse Max. Pek 
Max. Av. D.C. CUrrent Max. One Cycle 

Oulpul Currenlt Min. Forward al PIV Reverse Surge 
CUrrent Recovery Sinusoidal 

TYPE PIV 25'C 100'C @I.IV25°C 2SOC !OO°C Time 8.3 msec 

turil"4305 50V 4.0A 2.0A 4A 5#A 100~A *250nsec 100A 
UTR 4310 100 4.0 2.0 4 5 100 250 100 
UTR 4320 200 4.0 2.0 4 5 100 250 100 
UTR 4340 400 4.0 2.0 4 5 100 400 100 
UTR 4350 500 4.0 2.0 4 5 100 400 100 
UTR 4360 600 4.0 2.0 4 5 100 400 100 

UTR 3305 50 3.0 1.5 3 5 100 250 SO-
UTR 3310 100 3.0 1.5 3 5 100 250 SO 
UTR 3320 200 3.0 1.5 3 5 100 250 SO 
UTR 3340 400 3.0 1.5 3 5 100 300 SO 
UTR 3350 500 3.0 1.5 3 5 100 350 SO 
UTR 3360 600 3.0 1.5 3 . 5 100 400 SO 

UTR 2305 50 2.0 1.0 2 5 100 250 60 
UTR 2310 100 2.0 1.0 2 5 100 250 60 
UTR 2320 200 2.0 1.0 2 5 100 250 60 
UTR 2340 400 2.0 1.0 2 5 100 300 60 
UTR 2350 500 2.0 1.0 2 5 100 350 60 
UTR 2360 600 2.0 1.0 2 5 100 400 60 

Fast Recovery Rectlfiers-2 amp. Series CBody AJ 

UTR 02 50V 2.0A LOA 1000mA 3#A 100#A **250nsec 25A 
UTR 12 100 2.0 1.0 1000 3 100 250 25 
UTR 22 200 2.0 1.0 1000 3 100 250 25 
UTR 32 300 2.0 1.0 1000 3 100 300 25 
UTR 42 400 2.0 1.0 1000 3 100 350 25 
UTR 52 500 2.0 1.0 1000 3 100 400 25 
UTR 62 600 2.0 1.0 1000 3 100 400 25 

ruTR 01 50 1.0 0.5 500 3 100 250 20 
UTR II 100 1.0 0.5 500 3 100 250 20 
UTR 21 200 1.0 0.5 500 3 100 250 20 
UTR 31 300 1.0 0.5 500 3 100 300 20 
UTR 41 400 1.0 0.5 500 3 100 350 20 
UTR 51 500 1.0 0.5 500 3 100 400 20 
UTR 61 600 1.0 0.5 500 3 100 400 20 
I-

UTR 10 100 0.5 0.25 200 3 100 250 15 
UTR 20 200 0.5 0.25 200 3 100 250 IS 
UTR 30 300 0.5 0.25 200 3 100 300 IS 
UTR 40 400 0.5 0.25 200 3 100 350 15 
UTR 50 500 0.5 0.25 200 3 100 400 IS 
UTR 60 600 0.5 0.25 200 3 100 400 IS 

Ultra Fast Recovery Rectlfiers-4 amp_ aerie a (Body HJ 

UTX 4105 50V 4.0 2.0 3.0A @ 1.0V 5~A 75#A *lOOnsec SOA 
UTX 4110 100 4.0 2.0 3.0 5 75 100 SO 
UTX 4115 150 4.0 2.0 3.0 5 75 100 SO 
UTX 4120 200 4.0 2.0 3.0 5 75 100 SO 

-
UTX 3105 50 3.0 1.5 2.0 5 75 100 60 
UTX 3110 100 3.0 1.5 2.0 

W5 
100 60 

UTX 3115 ISO 3.0 1.5 2.0 5 75 100 60 
UTX 3120 200 3.0 1.5 2.0 5 75 100 60 

Ultra Fast Recovery Rectifier.-2 amp. Series CBody AJ 

UTX 205 50V 2.0A LOA I.OA @ 1.0V 3#A 50#A **75nsec 25A 1 
UTX 210 100 2.0 1.0 1.0 3 50 75 25 
UTX 215 ISO 2.0 1.0 1.0 3 50 75 25 
UTX 220 200 2.0 1.0 1.0 3 50 75 25 
UTX 225 250 2.0 1.0 1.0 3 50 75 25 

UTX 105 50 1.0 0.5 0.5 3 50 75 20 
UTX 110 100 1.0 0.5 0.5 3 50 75 20 
UTX 115 150 1.0 0.5 0.5 3 50 75 20 
UTX 120 200 1.0 0.5 0.5 3 50 75 20 
UTX 125 250 1.0 0.5 0.5 3 50 75 20 

*Measured III a reverse recovery CirCUIt SWitching from IA forward current to IA reverse 
current recovery to ~ A. 

**Measured in a reverse recovery circuit switching from lOrnA forward current to lOrnA 
reverse current recovery to SmA. 

582 PLEASANT STREET. WATERTOWN, MASSACHUSETTS 02172 • 
TELEPHONE (6 17) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 
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llhl 
UNITRODE 

Zener Diodes-1D Watt [Body elt 

Nominal 
Type Voltage Mu. Max. Max. Max. Typical 

±1[J% Vz@h ConI. SUlge Leakage Test Zener Temp. 
Toler- @2500mw Currenl Current** Current Current Imped. CoefL 
aote,t V nom. t Max. I, lr@ll"C I, Zz@lz Tz@lz 

UZ 7806 6.8V 1350mA 50A lOOOIJA 350mA 0.6 ohm .04%rC 
Ul 7807 7.5 1250 41 800 325 0.7 .04 
UZ 7808 8.2 1150 31 200 300 0.8 .05 
UZ 7809 9.1 1020 29 ISO 275 1.0 .05 
UZ 7810 10 950 26 100 250 1.0 .06 
UZ 7812 12 770 23 75 200 1.3 .07 
UZ 7813 13 700 21 50 200 1.5 .07 
UZ 7814 14 640 20 40 175 1.5 .07 
UZ 7815 15 600 17 30 150 2.0 .07 
UZ 7816 16 550 15 20 ISO 2.5 .07 
UZ 7818 18 500 13 20 130 3.5 .08 
UZ 7820 20 440 12 20 120 4.0 .08 
UZ 7822 22 390 11 20 100 4.5 .08 
UZ 7824 24 360 10 20 100 5.0 .08 
UZ 7827 27 310 9 20 90 6.0 .09 
UZ 7830 30 280 8.5 20 80 8.0 .09 
UZ 7833 33 260 7.5 10 70 10 .09 
UZ 7836 36 240 7 10 60 12 .09 
UZ 7840 40 210 6.4 10 60 15 .095 
UZ 7845 45 180 5.5 10 50 20 .095 
UZ 7850 50 170 4.6 10 50 22 .095 
UZ 7856 56 160 4.15 10 40 30 .095 
UZ 7860 60 150 3.7 10 40 35 .095 
UZ 7870 70 130 3.3 10 35 40 .095 
UZ 7875 75 120 3.1 10 30 45 .095 
UZ 7880 80 110 2.9 10 30 60 .095 
UZ 7890 90 100 2.6 10 25 75 .095 
UZ 7210 100 90 2.3 10 20 90 .100 

tAlsa available With Insulated stud. See data sheet ZR-lS0. 
t~~t~~1~J~ cathode to stud. for reverse polarity, use suffix "R" with part numbers, e,g. 

**Figures shown are for a peak sinusoidal surge current of 8.3 msee. 

Zener Diode-5 Watt (Body BJ 

VOLTAGE 

Vnom Vzal Vz al Max, Max, Max. TypiEal 
Pall No. attz liz I max. Max. Surge Leakage Test Zener Temp. 
±10% 1110 1100 1000 ConI. Cur- Current Current Imped. Coeft. 
Tol.* mW mW mW Currentt renttt at25C C I, Zzatll Tzath 

UZ 580 6.8V 7.0V 7.4V 675mA 40A 500.uA 175m A lohms .05%!,C 
UZ 5807 7.5 7.7 8.1 620 32 400 175 1.5 .06 
Ul5808 8.2 8.4 8.8 570 24 200 150 1.5 .06 
UZ 5809 9.1 9.4 9.8 510 22 100 ISO 2 .06 

Ul5810 10 10.3 10.8 470 20 75 125 2 .07 
Ul5812 12 12.4 13.0 385 18 50 100 2.5 .07 
UZ 5813 13 13.4 14.2 350 16 25 100 3 .08 
UZ 5814 14 14.5 15.5 320 14 20 lOa 3 .08 

UZ 5815 15 15.5 16.8 300 12 15 75 3.5 .08 
Ul 5816 16 16.5 18.0 275 10 10 75 3.5 .08 
UZ 5818 18 18.8 19.5 255 9.0 10 65 4 .085 
Ul 5820 20 21.2 23.0 220 8.0 10 65 4.5 .085 
Ul5822 22 23.5 25.5 195 7.0 10 50 5 .085 
UZ 5824 24 21.5 28.0 180 6.5 10 10 5 .09 
UZ 5827 27 28.5 32.0 155 6.0 10 50 6 .09 
UZ 5830 30 32.0 35.0 140 5.5 10 40 8 .09 

UZ 5833 33 35.0 38.0 130 5.0 5 40 10 .095 
UZ 5836 36 38.0 42.0 120 4.5 5 30 11 .095 
UZ 5840 40 42.5 47.0 101 4.0 5 30 14 .095 
UZ 5845 45 47.5 52.5 95 3.5 5 30 20 .095 

UZ 5850 50 52.5 58.0 85 3.0 5 25 25 .095 
UZ 5856 56 59.0 64.5 80 2'.8 5 20 35 .095 
UZ 5860 60 63.0 68.5 75 2.5 5 20 40 .100 
UZ 5870 70 73.5 79.0 65 2.3 5 20 50 .100 

UZ 5875 71 78.5 84.0 60 2.0 5 15 55 .100 
UZ 5880 80 83.5 89.0 55 1.8 5 15 80 .100 
UZ 5890 90 93.5 99.5 50 1.6 5 15 90 .100 
UZ 5210 100 104 110 45 1.4 5 10 90 .100 
UZ 5211 1lD 114 120 40 1.2 5 10 125 .100 
UZ 5212 120 124 131 38 1.0 5 10 170 .100 
UZ 5213 130 134 142 35 .80 5 10 190 .105 
UZ 5214 140 145 153 33 .80 5 8 230 .101 

UZ 5215 150 156 164 31 .75 5 8 330 .105 
UZ 5216 160 167 175 30 .70 5 8 350 .105 
UZ 5217 170 177 186 27 .65 5 8 380 .105 
UZ 5218 180 188 198 25 .60 5 5 450 .110 

UZ 5219 190 198 210 24 .55 5 5 470 .110 
UZ 5220 200 210 223 22 .50 5 5 500 .1I0 
UZ 5222 220 231 247 20 .45 5 I 550 .115 
UZ 5224 240 252 270 18 .40 5 5 650 .1I5 

UZ 5226 260 272 292 17 .31 5 5 750 .120 
Ul5228 280 292 314 16 .30 5 4 810 .120 
UZ 5230 300 313 336 15 .25 5 4 950 .120 
UZ 5232 320 333 358 14 .24 5 4 1100 .120 

UZ 5234 340 354 380 13 .23 5 4 1200 .120 
UZ 5236 360 374 403 12 .22 5 3 1400 .120 
UZ 5238 380 395 427 12 .21 5 3 1500 .120 
UZ 5240 400 415 450 11 .20 5 3 1800 .120 

*Speclfy 5% Yoltage tolerance by changing second numeral of type number from 8 to 7. 
(UZ 5809 becomes Ul 5709) or from 2 to 1 (UZ 5211 becomes UZ 5111). 
Specify 20% Yoltage tolerance by changing second numeral of type number from 8 to 
9. (Ul 5809 becomes UZ 5909) or from 2 to 3 (Ul 52II becomes UZ 5311). 

ttFigures shown are for a peak sinusoidal stJrge current of 8.3 msec. duration using 
60-cycle AC. 

tFor mounting ys. rating information see Catalog C159. 

Zener Ciodes .. 3 Watt CBody AJ 

Pari No Nominal Max. 
±100/0 Voltage Max. Max. leakage Max. Tvpical 
Toler' alTest ConI. Surge Currenl Test Zener Temp. 
ance'" Clirreni Currenl Currenl a125°C Current Impedance** Coett. 

UZ 806 6.8V 440mA 1O.0A 5OO.uA 75mA 2 ohms .04%!,C 
UZ 807 7.5 400 8.0 300 75 2 .04 
UZ 808 8.2 360 7.0 200 75 3 .05 
UZ 809 9.1 330 6.0 100 75 3 .05 

UZ 810 10 300 5.0 40 75 4 .06 
UZ 812 12 250 4.0 10 65 5 .07 
UZ 813 13 230 4.0 10 50 6 .07 
UZ 814 14 210 4.0 10 50 6 .07 

'44,,'V,fflQ SECTION 4800 

Zener Ciodes-3 Watt (Body AJ (Cont 1 

Pari No. Nominal Max. 
±100/0 Vollage Max. Max. Leakage Max. TYlhcaJ 
TDler- alTest CDnt. Surge Current Test Zener Temp. 
ance* Currenl Current Current at 25°C Current Impedance** Coelf. 

UZ 815 15 200 3.0 10 50 6 .07 
UZ 816 16 185 3.0 5 50 7 .07 
UZ 818 18 170 2.0 I 40 8 .08 
UZ 820 20 150 2.0 5 40 9 .08 
UZ 822 22 135 2.0 5 30 10 .08 
UZ 824 24 125 1.5 5 30 10 .08 
UZ 827 27 110 1.5 1 25 12 .09 
UZ 830 30 100 1.5 1 25 15 .09 
UZ 833 33 90 1.2 1 20 21 .09 
UZ 836 36 85 1.0 1 20 21 .09 
UZ 840 < 40 75 1.0 1 20 27 .095 
UZ 845 45 65 0.8 1 15 37 .095 
UZ 850 50 60 0.8 1 15 50 .095 
UZ 856 56 55 .70 1 10 70 .095 
UZ 860 60 50 .60 1 10 70 .095 
UZ 870 70 45 .60 1 10 90 .095 
UZ 875 75 40 .50 1 10 100 .095 
UZ 880 80 35 .40 1 10 115 .095 
UZ 890 90 30 .40 1 8.0 150 .095 
UZ 210 100 30 .40 1 5.0 175 .100 
UZ 211 110 25 .30 1 5.0 250 .100 
UZ 2I2 120 25 .20 1 5.0 325 .100 
UZ 213 130 20 .20 1 5.0 375 .100 
UZ 214 140 20 .20 1 5.0 550 .100 
UZ 215 150 20 .20 1 5.0 650 .100 
UZ 216 160 20 .15 1 4.0 700 .100 
UZ 217 170 18 .15 1 4.0 750 .100 
UZ 218 180 18 .10 1 4.0 850 .100 
UZ 219 190 IS .10 1 4.0 900 .100 
UZ 220 200 IS .10 1 4.0 950 .100 
UZ 222 220 IS .09 1 3.0 llDO .100 
UZ 224 240 12 .09 1 3.0 1300 .105 
UZ 226 160 12 .08 1 3.0 1500 .105 
UZ 228 280 10 .08 1 3.0 1700 .105 
UZ 230 300 10 .07 1 3.0 1900 .105 
UZ 232 320 9 .07 1 2.0 2100 .105 
UZ 234 340 9 .06 1 2.0 2400 .110 
UZ 236 360 8 .06 1 2.0 2700 .110 
UZ 238 380 8 .06 1 2.0 3000 .110 
UZ 240 400 7 .06 1 2.0 3500 .110 

*Specrfy 5% voltage tolerance by changmg first numeral of type number from 8 10 7. 
(UZ 809 becomes UZ 709) or from 2 to 1 (UZ 211 becomes Ul Ill). 
Specify 20% voltage tolerance by changing first numeral of type number from 8 to 9. 
(UZ 809 becomes UZ 909) or from 2 to 3 (UZ 211 becomes Ul 311). 

MILITARY TYPE RECTIFIERS 
AND ZENER DIODES 
..JAN Rectifiers .. 2 amp. 
Meets MIL .. S .. 19S0Dj22B (Body Al 

Max. Peak 
Max. Av. D.C. Max. Reverse One Cycfe 
Oulpul Currenl Min. Forward Current at PIV Surge 

Currenl Sinusoidal 
TYPE PIV TA 100"e a125°C we loo'e B.3msec 

JAN IN36II 200V 2.0A @ 25°C l.OA l.OA (gi 1.2V I"A 75.uA 20A 
JAN IN3612 400 2.0 1.0 1.0 1 75 20 
JAN IN3613 600 2.0 1.0 1.0 1 75 20 
JAN IN3614 800 2.0 1.0 1.0 1 75 20 

.JAN & .JAN TX Fast Recovery Rectifiers - 1 amp. 
Meets MIL_S .. 19S0Dj359A CBody Al 
150nsec max recovery time 

JAN & JAN TX 
IN4942 200 1.0 @ 55°C .75 1.0@ 1.3V 1 200 

JAN & JAN TX 
IN4944 400 1.0 .75 1.0 1 200 

JAN & JAN TX 
1 N4946 600 1.0 .75 1.0 1 200 

.JAN Zener Ciodes .. 5 Watts SOia Tolerance 
Meets MIL .. S-195DDj356 (Body BJ 

Voltage Max. 
Leak· 

Vnom Vzal Vzal Max. age Max. 
alll liz 1 mu. Max. Surge Cur· Tesl Zener 
1110 2500 5000 ConI. Cur' rent Current Imped. 

Pari No. mW mW mW Current* renlt a125°C I, Zzatlz 

JAN IN4958 IOV 10.3V 10.8V 475mA 20A 25.uA 125mA 2 ohms 
JAN IN4959 11 11.4 12.0 430 19 10 125 2.5 
JAN IN4960 12 12.4 13.0 395 18 10 100 2.5 
JAN IN4961 13 13.4 15.5 365 16 10 lOa 3 
JAN IN4962 15 15.5 15.8 315 12 5 75 3.5 
JAN IN4963 16 16.5 18.0 294 10 5 75 3.5 
JAN IN4964 18 18.8 19.5 264 9.0 5 65 4 
JAN IN4965 20 21.2 23.0 237 8.0 2 65 4.5 
JAN IN4966 22 23.5 25.5 216 7.0 2 50 5 
JAN IN4967 24 25.5 28.0 198 6.5 2 50 5 
JAN IN4968 27 28.1 32.0 176 6.0 2 50 6 
JAN IN4969 30 32.0 35.0 158 5.5 2 40 8 
JAN IN4970 33 35.0 38.0 144 5.0 2 40 10 
JAN lN4971 36 38.0 42.0 132 4.5 2 30 11 
JAN IN4972 '39 41.5 46.0 122 4.0 2 30 14 
JAN IN4973 43 45.5 50.5 110 3.5 2 30 20 
JAN IN4974 47 49.5 54.5 100 3.2 2 25 25 
JAN IN4975 51 53.5 59.0 92 3.0 2 25 27 
JAN IN4976 56 59.0 64.5 84 2.8 2 20 35 
JAN IN4977 62 65.0 70.5 76 2.5 2 20 42 

JAN IN4978 68 71.5 77.0 70 2.2 2 20 50 
JAN IN4979 75 78.5 84.0 63 2.0 2 20 55 
JAN IN4980 82 85.5 91.0 58 1.8 2 15 80 
JAN IN4981 91 94.5 100.5 52.5 1.6 2 15 90 
JAN IN4982 100 104 110 47.5 1.4 2 12 110 

JAN IN4983 110 114 120 43.0 1.2 2 12 125 
JAN IN4984 120 12' 131 39.5 1.0 2 10 170 
JAN IN4985 130 134 142 36.5 .80 2 10 190 
JAN IN4986 150 156 164 31.6 .75 2 8 330 
JAN IN4987 160 167 165 29.4 .70 2 8 350 
JAN IN498S 180 188 198 26.4 .60 2 5 430 
JAN IN4989 200 210 223 23.6 .50 2 5 480 
JAN IN4990 220 231 247 21.6 .50 2 5 550 

15 

15 

11 

Typical 
Temp. 
Coelf. 

Tz alll 

.07%rC 

.07 

.07 

.08 

.08 

.08 

.085 

.085 

.085 

.09 

.09 

.09 

.095 

.095 

.095 

.095 

.095 

.095 

.095 

.100 

.100 

.100 

.100 

.100 

.100 

.100 

.100 

.105 

.105 

.105 

.110 

.110 

.115 

"'Ratings are based 00 methods of mounting shown In Catalog C·159. 
tFigures shown are for a peak sinusoidal surge current of 8.3 msec. duration using 
GO-cycle AC. 
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aiD 
UNITRODE 

Max. A,. 
DC O,lp.1 Pe.k 

Currlnt M ax. Raver. S"II 
Max. FDlward CurrenlII PIV Sin.· 

25'C- 50'C- v~~rs,grop said.1 B.I, 
TYPE PIV Air Oil 25'C 111'C 8.3 .... Sill 

US 12 1200 1~~mA 2500mA 2.0V@400mA z"A 100,.A 20A A 
US 15 1500 2000 3.0V@400 2 100 20 A 
US 18 1800 700 1750 3.0V@400 2 100 20 A 
US 20 2000 600 1500 4.0V@400 2 100 20 A 
US 25 2500 600 1500 5.0V,@400 2 100 20 B 
US 30 3000 500' 1250 6.0V@400 2 100 20 B 
US 35 3500 400 1000 7.0V@200 2 100 15 C 
US 40 4000 350 850 7.0V@200 2 100 15 C 
US 45 4500 300 750 8.0V@200 2 100 15 0 
US 50 5000 300 750 9.0V@200 2 100 15 0 
US 60 6000 200 500 1O.0V@200 2 100 15 0 
US 70 7000 200 500 " 12.0V @ 200 2 100 15 0 
US 80 8000 150 375 14.0V@100 2 100 10 E 
US 100 10000 150 375 17.0V@ 100 2 100 10 E 
US 120 12000 150 375 21.0V@100 2 100 10 E 
US 150 15000 100 250 26.0V@100 2 100 10 E 
US 180 18000 80 200 31.0V@ 100 2 100 10 E 
US 200 20000 80 200 34.0V@100 2 100 10 E 

11= ..... RaDDverv StiRak. 

MIX. A •. Mil. 
DC O.lp.1 Retars. Pelk 
Currant Mil. Cluent Sural 

Max. forward Rldrse .IPIV Sinu' 
25'C- 50'C- VoIl'g' Drop H ..... r, SIII.I Bod, 

TYPE PIV Air Oil atZ5'C Ti.'" 25'C 1I0'C 8.3msa!: Size 

USR 12 1200V ~~gml 1850mA 3.3V@400mA 500nsec SpA 150,.A 15A A 
USR 15 1500 1500 4.0V@400 500 5 150 15 A 
USR 20 2000 500 1250 5.5V@400 500 5 150 15 B 
USR 25 2500 400 1000 6.6V@400 500 5 150 15 B 
USR 30 3000 400 1000 7.7V@400 500 5 150 15 C 
USR 35 3500 350 850 8.8V@200 500 5 150 10 C 
USR 40 4000 300 750 9.9V@200 500 5 150 10 0 
USR 45 4500 250 625 1I.0V@100 500 5 150 10 0 
USR 50 5000 250 625 13.0V@100 500 5 150 10 0 
USR 60 6000 150 375 15.4V@ 100 500 5 150 10 0 
USR 70 7000 150 375 17.6V@ 100 500 5 150 10 E 
USR 80 8000 125 300 20.0V@100 500 5 150 10 E 
USR 100 10000 125 300 24.0V@100 500 5 150 10 E 
USR 120 12000 100 250 31.0V@ 100 500 5 150 10 E 
USR 150 15000 80 200 33.0V@I00 500 5 150 10 E 
USR 180 18000 75 175 35.0V@I00 500 5 150 10 E 

"'Measured In a reverse recovery Circuit sWltchmg from 10 rnA forward to 10 rnA reverse 
current recovery to 5 rnA. 

High Valtage Brldg .... Bingle Ph ••• 

Mil. Av, 
DC O.lp.1 Ma •. RImsa Currant Pe.k 

Current Max. fBlwI,d Per LOS Surga 
PIV VoII,g. Drop ,IPIV Sin.· 
Par 25'C- 50'C- Per LI, 11Ii1.1 I.d, 

TYPE Log Air Oil 'tZ5'C 25'C 108'C '.3 ..... Size' 

673·1 100V 1.5A 2.5A l.lV @500mA 2pA 100,.A 25A G&S 
673·2 200 1.5 2.5 l.lV @500 2 100 25 G&S 
673·3 300 1.5 2.5 l.lV @500 2 100 25 G&S 
673·4 400 1.5 2.5 l.lV@500 2 100 25 G&S 
673·5 500 1.5 2.5 l.lV @500 2 100 25 G&S 
673·6 600 1.5 2.5 l.lV @500 2 100 25 G&S 
673·7 1200 .600 1.5 2.2V@400 2 100 15 H 
673·75 1800 .500 1.25 3.3V@400 2 100 15 J 
673·8 2400 .400 1.0 4.4V@400 2 100 15 K 
673·85 3000 .300 .75 5.5V@300 2 100 15 L 
.673·9 3600 .200 .5 6.6V@200 2 100 15 M 
673·10 4200 .180 .45 7.7V@200 2, 100 15 N 
673-11 4800 .160 .40 8.8V@150 2 100 15 0' 
673-12 5000 .160 .40 9.0V@150 2 100 15 0 

F .... RecDvery Brldg .... Bingle Phasa 

Max. A,. Mu. 
DC O.lpul Reverse Max. Raversa Poak 

Currant Max. f.rwlrd Recovery CurreltP8r S"II 
PIV 

25'C-
VoII.gI Drop Tima Lag at PIV Sinu-

Per 50"C- P"ug nano- ,aid,l B.d, 
TYPE Lag Air Oil '125'C SIC."' 25'C 100'C 8_3mslc Siz .... 

676·1 100V 1.0A 1.8A I.lV@500mA 500 SpA 150,.A 20A G&S 
676·2 200 1.0 1.8 I.lV@500 500 5 150 20 G&S 
676·3 300 1.0 1.8 I.lV@500 500 5 150 20 G&S 
676-4 400 1.0 1.8 I.lV@500 500 5 150 20 G&,S 
676-5 500 1.0 1.8 l.lV@500 500 5 L50 20 G&S 
676·6 600 1.0 1.8 l.lV@500 500 5 1~0 20 G&S 
676-12 1200 .400 1.0 3.3V@300 500 5 150 10 J 
676-18 1800 .350 .850 4.4V@200 500 5 150 10 K 
676-24 2400 .325 .800 5.5V@200 500 5 150 10 L 
676·30 3000 .250 .625 7.7V@200 500 5 150 10 M 
676·36 3600 .175 .425 8.8V@150 500 5 150 10 N 
676·42 4200 .150 .375 9.9V@ 150 500 5 150 10 0 
676-48 4800 .135 .325 11.0V @150 500 5 150 10 P 
676-50 5000 .125 .300 1I.0V@150 500 5 150 10 P 

"'Measured in a reverse'recovery circuit switching from 10 rnA forward to 10 rnA reverse 
current recovery to 5 rnA. 

"When .specifying body size S, add suffix S, i.e. 673-18 

High Valt:age Daarbell@ Aectdflar Madul •• 
F~r both new equipment and rectifier tube replacement applicatio~s 

St:andard Modules 

MuAI. 
D.C. Curro.1 O.lpu' 

6II"CC" Mil. 
wilb Rev. Mil. 

75'C ExtaDder CUr- Rev. 
Cas. PI,.o' 50'C rant MII.flfward Recovar, 

T,,, Air Air* 011 PIV ,IPIV Volt.g. Oro, Tillit 

200 amp. surge*'" 

UGE 2.5 \6.6AI8.25A 1O.0A 2.5KV 10pA 5V@3.3A -
UOE 2.5tt 6.0 7.0 7.7 2.5 10 5 3.0 -

,UGE 5 5.0' 6.25 7.5 5 15 10 2.5 -
UOE,5tt 4.5 5.0 5.5 5 10 10 2.2 -
UGE 7,5 3.3' 4.1 5.0 7.5 10 13 1.6 -

100 amp. surge"" 
UGB 5 

4.41 5.5 6.6 5 5 9 2.2 -
UGB 7.5 3.0 3.75 5.0 7.5 5 13 1.5 -
UOB 2.5 3.0 3.75 5.0 2.5 5 4 1.5 -
UGB 10 2.3 2.85 3.5 10 5 17 1.1 -
UOB5 2.0 2.5 2.75 5 5 8 1.0 -
UOB 7.5 1.33 1.65 2.0 7.5 5 12 0.7 -
30 amp. surgen 

UDA 511.6T'0 
2.2 5 2 8 .82 -

UDA 7.5 1.25 1.55 1.75 7.5 2 12 .60 -
UDA 10 1.0 1.25 1.40 10 2 16 .50 -
UOA 15 0.67 0.8 0.90 15 2 25 .33 -

Paat: Recovery Modul •• 

150 amp. surge"" 

UGF 2.5 /5.0 16.25 8.0 2.5 10 6 2.5 SOOnsec 
UOF 2.5tt 4.5 5.0 5.3 2.5 10 6 2.2 500 
UGF 5 3.75 4.7 6.0 5 10 11 1.8 500 
UOF 5tt 3.3 4.0 4.4 5 10 11 1.6 500 
UGF 7.5 2.5 3.1 '4.0 7.5 10 17 1.2 500 

80 amp. surgen 

UGO 5 3.3 4.1 4.8 5 5 11 1.6 500 
UGO 7.5 2.25 2.8 3.5 7.5 5 17 1.1 500 
UOO 2.5 2.25 2.8 3.3 2.5 5 6 1.2 SOD 
UGO 10 1.75 2.2 2.5 10 5 22 .85 500 
UOO5 1.5 1.85 2.0 5 5 II .75 500 
UOO 7.5 1.0 1.25 1.5 7.5 5 17 .50 500 

25 amp. surge'" 

UOC5 11.2~ 1.5 1.7 5 2 10 .70 500 
UOC 7.5 0.9 1.1 1.25 7.5 2 15 .50 SOD 
UOC 10 0.75 0.9 1.0 10 2 20 .37 500 
UOC 15 0.5 0.6 0.7 15 2 30 .25 500 

MII.Re •. 
Translant 

E"rll OU1' 
Absorption lin8 

8 joules G 
8 0 

14 G 
14 0 
20 G 

7 G 
10 G 
4 0 

14 G 
8 0 

12 0 

1.5 D 
2.5 0 
3 0 
5 0 

8 G 
8 0 

14 G 
14 0 
20 G 

7 G 
10 G 
4 0 

14 G 
8 0 

12 0 

1.5 0 
2.5 0 
3 D 
5 0 

tReverse recovery Irma Is measured In a CirCUit sWltchmg from lOrnA forward current to 
lOrnA reverse current recovering to SmA. 

"'These ratings are based on using "extender plates" that provide additional surface area 
to radiate heat. 

ttRatings are based on a case temperature of 100°C. 
"'*Forward Surge Ratings: Single cycle peak surge rating for an 8.3msec sinusoidal sure.e 

is shown. 

MAGNUM HIGH-CURRENT 
RECTIFIER ASSEMBLIES 
as Amp Three Pha •• Brldgas 

Ava.,ge D.C. Max. Rlversl Nln-
Output Curranl MIX. Forward leakage Currant Rap.DU" 

10 Voltage Dlop Pe. Logal PIV .Slnusaidal 
Por Leg.1 I. Salge 

ParI PIV 55'C 100'C 25' 1.3m ... 
N •. Per Log case tamp caselemp VF 25"C 10ll"C Is@101l"C 

678-1 100V 25A 18.5A 1.2V@IOA IOpA 200pA 150A 
678·2 200 25 18.5' 1.2 10 200 150 
678·3 300 25 18.5 1.2 10 200 150 
678·4 400 25 18.5 1.2 10 200 150 
678·5 500 25 18.5 1.2 10 200 150 
678·6 600 25 18.5 1.2 10 200 150 

2& Amp Bingle Phalle Bridge. 

679·1 100V 25A 18.5A 1.2V@ IDA 10pA 200,.A 150A 
679·2 200 25 18.5 1.2 10 200 150 
679·3 300 25 18.5 1.2 10 200 150 
679·4 400 25 18.5 1.2 10 200 150 
679·5 500 25 18.5 1.2 10 200 150 
679',6 600 25 18.5 1.2 10 200 150 

10 Amp Blnal. Pha •• Bridge. 

680·1 100V IDA 6A 1.2V@2A ~,.A 50pA 50A 
680-2 200 10 6 1.2 50 50 
680·3 300 10 6 1.2 2 50 50 
680-4 400 10 6 1.2 2 50 50 
680-5 500 10 6 1.2 2 50 50 
680·6 600 10 6 1.2 2 50 50 

12 Amp Daublara and Center Tap Aact:ifiar. 

681-lt 100V 15A IDA 1.2V@ lOA IO,.A 200pA 150A 
681-2 200 15 10 1.2 10 200 150 
681-3 300 15 10 1-.2 10 200 150 
681-4 400 15 10 1.2 10 200 150 
681-5 500 15 10 1.2 10 200 150 
681·6 600 15 10 1.2 10 200 150 

tAdd suffix P, N, or 0 for termmal configuratIOn P, N, or O. For example, for center tap 
configuration P, order 681-1P. 

UNITRODE CORPORATION 582 PLEASANT STREET· WATERTOWN. MA,SSACHUSETTS 02172' 
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- UNITRODE® 
LEADED DIODE 
Mechanical Outlines 

aODY A 

BODY 8 

~.~,~ !- ,(SQ" ",-, -l \81" Mu ,Jar II .. 

~ 
.. Il1-68m..,.: :. Ivsmml.. (US!II/I\>/ 

BODY c .1I2M.. I I I OWl I 

'~L -----L-L (011 ~ ~ 

-;7 .. ~.~~ 
"O·".~~I ~,. ' 

,,4-<10)( .2S0"(6.]4mm) lon,Th,ud (),OSmm) 

Full tllreld to w,th," ,(lo40allhouldtf 

Rating vs Ambient Temperature 
100 .... 'PCrT"T-r-T--"-r-ro-T""T""T""'T"-r-T--,, 

Lead Information 
Standard diodes are supplied with "Fine" grade solid silver leads for maximum solderability. 
For welding or other applications, consult your Unitrode representative for optimum lead 
material. Tinned CGrGer, nickel clad silver (gold plated), and nickel (gold plated) are denoted 
by the followinJ:; s,,·fix letters: 

Body Lead Material 

Silver (Standard) 
Copper·tinned 

A Nickel·clad silver, 
gold plated 

Nickel-clad silver 
Nickel, gold plated 

B 
Silver (Standard) 
Copper, tinned 

UNITRODE 
Technical Literature 

Lead Suffix 
Length Diameter Leiter 
OJ" 0.028" None 
1.0" 0.028" S 
OJ" 0.028" T 

OJ" 0.028" U 
1.0" 0.020" V 

1.0" 0.040" None 
1.0" 0.040" Q 

The following is a listing of catalogs, data sheets, and application notes currently available 
from Unitrode. Send requests to Literature Dept EEM, Unitrode Corp., 580 Pleasant Street, 
Watertown, Massachusetts 02172 

Catalogs 
C-146 Silicon Diodes, Rectifiers, Zeners 

and High Voltage Assemblies 
C-159 Avalanche Rectifiers and Zener 

Diodes 

Application Notes 
N-130B Doorbell Module Rectifier Tube

Replacement Application Data 
N-l36 Doorbell Module Application Data 
M-139 Application of P.I.N. Diodes in 

Duplexer Applications 

Data Sheets 
T-126 Doorbell Rectifier Modules 
Z-127 10 Watt High Surge Zener Diodes 
R-128 Ultra Fast Recovery 4 Amp Rectifier 
M-l38 High Power P.I.N. Microwave Diodes 
R-142 JANIN3611 General Purpose 2 Amp 

Rectifiers 
T-143 Miniature High Voltage Rectifier 

Bridges 
R-144 JAN & JAN TX IN4942 Fast 

Recovery 1 Amp Rectifiers 
ZR-150 Insulated Stud Rectifiers and Zener 

Diodes 
T-160 MAGNUM High Current Rectifier 

Assemblies 

UNITRODE CORPORATION 
582 PLEASANT STREET. WATERTOWN, MASSACHUSETTS 02172 • 

TELEPHONE (617) 928-0404 • TWX (710) 327-1296 • TELEX 922-414 

1§4"lh'ffid SECTION 4800 
Rectifier Assembly 
Mechanical Outlines 
High Voltage Stac ks 

--~~.~-.----,..--- -----, 
Body A Leads: .028" tinned 
copper, 0.75" (min.) long 

0.50" I 0.B5" ~ 1.125" : 
12.70 mm! 21.60 mm; 28.60 mmi 

---i~~~ 
l.. O 0.375" MAX. '" 

• 9.53 mm 

T MAX. LENGTHS r-- LENGTH --j 
Body B three E leads: .028" tinned 
copper, 1.25" (min.) long. 

High Voltage Bridges 
lead Material Body G .028" diam. tinned copper (0.58 mm) 

~YO ~YM 

'~""JO no- .... • ,e_·" 6»_'" 

1 ! ."._T! .w ..... · ",0_ 

lead Material; 
.028/1 tinned 
copper 
1.125" (min.) long 

D E 

0.625" 1.0" 
lB.BB mm 25.40 mm 

lead length 1.25" min. (31.8 mm) 
BODY S 

-1nrriiO;':'~;~,. 
1117mm 

-AC+~ 

]200~~'-1 r-
_I L,,"" .. 

i47Smm 

o MO. ",0'''0' ~o"mm "'mm 

BODY J thfouBh P Body H through P .032/1 diam. tinned copper (0.81 mm) 

Magnum High Current Rectifier Assemblies 

680 Series 
Slnll;lePhase 
lOAmpB.;dle~ 

681 Series 
15AmpDoubl& .... 
and Cent~,Tap R.aifie. 

~ 
~ 

TERMINAL CONFIGURATIONS 

>0 .\ + I. "" 
.101 I 101 

Doorbell® Rectifier Modules 
.63" TYP 

1'6.08mml OUTLINE D 

;-=\ .'8~AX 
~~19.81mm 

~--L 
I 19~AX. l,I.-28)11(. l----48.26 mm 6.53 mm 

Polarity - Cathode connected to base 

OUTLINE G 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2637 
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+ Rectifi .... 

Westinghouse offers a full range of rectifier 
devices with current ratings from 1 through 
500 amperes. JEDEC ratings have been fur
ther extended throughout the line. Epoxy 
is being used extensively to reduce costs to 
users. 

Fast Switching Rectifiers 
Rating 1 Ampere 6 Amperes 

Photo A B C 
Tc 50·C (Amb.) 125·C 140·C 
Isurge 35A 150A 200A 
Recov. Time 120 ns 100 ns 200 ns 
Type 388+ 3781+ 478+ 

50 Volts 388A 3781A 1 N3879 
100 388B 3781 B 1N3880. 
150 388C 3781C 478C 
200 388D 3781 D lN3881. 

300 388F 3781F 1 N3882 
400 388H 3781H lN3883. 
500 388K ..... 478K 
600 388M ..... 478M 
Data Sheet 54-162: 

21,22 

• Military types available. 

eem /1969 

Westinghouse medium and high power 
rectifiers feature high ambient temperature 
capability, long life, high efficiency, rug
gedness, and freedom from thermal fatigue. 
To obtain all the advantages of technical 
excellence, competitive prices, and guaran
teed reliability, specify the Lifetime Guaran
teed rectifier marked with this symbol +. 
Rectifiers are grouped by half-wave average 
current ratings. Ratings shown apply at 

12 Amperes 20 Amperes 35 Amperes 

B C D D 
130·C 140·C 100·C 100'C 
200A 240A 300A 500A 
100 ns 200 ns 200 ns 200 ns 
3791+ 479+ 425+ 424+ 
3791A 1 N3889. 1 N3899, R 1 N3909, R. 
3791 B lN3890. 1 N3900, R lN3910, R. 
3791C 479C 425C, CR 424C, CR 
3791 D lN3891. 1 N3901, R 1 N3911, R. 

3791F 1 N3892. 1 N3902, R 1N3912, R 
3791H lN3893. 1 N3903, R lN3913, R 
..... 479K 425K, KR 424K, KR 
..... 479M 425M, MR 424M, MR 
54-162: 54-162: 54-164: 54-164: 
1,2 19,20 9,10 7, 8 

See YELLOW SECTION for Local OHices, Phones 

i@ihlffi@ SECTION 4800 

Catalog 54-000 Page 3 

Semiconductor Products 
Rectifiers 

case temperatures indicated. All surge rat
ings are peak one-half cycle currents at 60 
Hz. Surge ratings apply at maximum load. 
Voltage ratings shown are maximum repeti
tive peak reverse values. Most units have 
somewhat higher transient ratings. Re
verse polarity. JEDEC types are designated 
"R". On non-JEDEC types, the second 
letter indicates reverse polarity devices are 
available. 

Low Power Rectifiers 
Rating 1.5 Amperes 3 Amperes 

Photo E A F 
Tambient 40·C 40'C 50'C 
Isurge 50A 50A 200A 
Type JEDEC+ 384+ 398+ 

50 Volts 1 N4816 lN5391 1 N5400 
100 1 N4817 1 N5392 1 N5401 
200 lN4818 1 N5393 1 N5402 
300 1 N4819 1 N5394 1 N5403 
400 1 N4820 1 N5395 1 N5404 

500 1N4821 1 N5396 1 N5405 
600 1 N4822 1 N5397 1 N5406 
700 1 N5052 384P 398P 
800 1 N5053 1 N5398 1 N5407 

1000 1 N5054 1 N5399 1 N5408 
Data Sheet 54-161: 54-171: 54-171: 

3,4 1,2 3,4 

2639 



SECTION 4800 i@iij'ffiD 

Catalog 54-000 Page 4 

Westinghouse 

• 
Medium Power Rectifiers 
Rating 5 Amperes 6 Amperes 

Photo C G C 
Tease 150'C 150'C 150'C 
'surge 150A 150A 150A 
Type JEDEC+ JEDEC+ JEDEC+ 

50 Volts 1N1612 1N1341, R 1 N1341A, AR 
100 lN1613 1 N1342,R 1 N1342A, AR 
150 • •••• o. 1 N1343, R lN1343A, AR 
200 lN1614. 1 N1344, R 1 N1344A, AR 
300 . ...... 1 N1345, R 1N1345A,AR 
400 1N1615. lN1346,R 1 N1346A, AR 

500 ,', ..... lN1347,R 1 N1347A, AR 
600 lN1616. lN1348,R 1 N1348A, AR 
700 ....... " ...... 1 N3987A, AR 
800 1 N4458 ...... .. 1 N3988A, AR 
900 ..... .. .. ...... 1N3989A, AR 

1000 1 N4459 •.•••• o. 1 N3990A, AR 
Data Sheet 54-162: 3, 4 54-162: 9, 10 

• Military types available. 
(DAlso available in5-ampere (407) and 10-ampere (408) versions. 

Rating 18 Amperes 20 Amperes 

Photo I J J 
Tease 150'C 150'C 150'C 
'surge 220A 350A 500A 
Type JEDEC+ JEDEC+ JEDEC+ 

50 Volts lNl191, R 1 N248, A, B 1N1191A,R 
100 1 N1192, R 1N249, A, B. lN1192A, R 
150 lN1193,R ...... "" o. 1 N1193A, R 
200 lNl194, R lN250, A, B. 1 N1194A, R 
300 1N1195, R '" ..... o. 1 N1195A, R 
400 1 N1196, R 1N2135A. 1N1196A, R 

500 1N1197, R .......... 1N1197A,R 
600 1Nl198,R 1N1198A. lNl198A., R 
700 ..... , ... ......... - .......... 
800 ......... .......... . ......... 
900 ....... .. .......... .......... 

1000 ..... ,.,. .......... .......... 
Data Sheet 54-163: 1,2 
• MIlitary types available. 
@Also available in 15-ampere and 25-ampere versions. 
@Alsoavailable in 20-ampere (417) and 25-ampere (418) versions. 

12 Amperes 

G C 
150'C 150'C 
240A 240A 
JEDEC+ JEDEC+ 

1N1199, R 1 Nl199A, AR 
1N1200,R lN1200A, AR 
lN1201,R 1N1201 
1 N1202, R 1 N1202A., AR 
1 N1203, R lN1203A, AR 
lN1204, R 1 N1204A., AR 

1N1205, R 1N1205A,AR 
1N1206, R 1 N1206A., AR 
.. ...... lN3670A, AR 
........ 1 N3671A, AR ........ lN3672A, AR 
........ 1N3673A, AR 
54-162: 5, 6 54-162: 11,12 

25 Amperes 35 Amperes 

J I K 
145'C 150'C 130'C 
400A 500A 500A 
JEDEC+ JEDEC+ 713@ 

lN2154, R lN1183, R 713A, AR 
1N2155, R lNl184,R 713B, BR 
. ....... lN1185, R 713C, CR 
1N2156, R 1Nl186, R 713D, DR 
1N2157, R 1N1187, R 713F, FR 
1 N2158, R 1N1188, R 713H, HR 

1 N2159, R 1N1189, R 713K, KR 
1N2160, R 1Nl190, R 713M, MR ......... ......... . ........ 
......... ........ . . ........ . ........ ......... ......... ......... ....... .. . ........ 

54-164: 1,2 

2640 See YELLOW SECTION for Local Offices, Phones 

15 Amperes 

C G H 
130'C 125'C 150'C 
240A 250A 250A 
368 409(D 703 

368A 409A 703A, AR 
368B 409B 703B, BR 
368C 409C ........ 
368D 409D . ....... 
368F 409F ........ 
368H 409H . ....... 
368K 409K ........ 
368M 409M . ... ,_ .. 
368P 409P ........ 
368S 409S ........ 
368V 409V .... , ... 
368Z 409Z . . . . . . . . 
54-172: 1,2 54-172: 7, 8 

40 Amperes 

L J I 
140'C 150'C 120'C 
500A 1000A 500A 
714 JEDEC+ 419@ 

714A AR lN1183A, AR 419A 
714B, BR 1 N1184A., AR 419B 
714C, CR 1 Nl185A, AR 419C 
714D, DR 1N1186A., AR 419D 
714F, FR 1N1187A, AR 419F 
714H, HR 1 Nl188A., AR 419H 

714K, KR 1Nl189A,AR 419K 
714M, MR 1 N1190A., AR 419M 
. ........ 1 N3765, R 419P 
. ........ 1 N3766, R 419S . ........ 1 N3767, R 419U 
., ....... 1 N3768, R 419Z 

54-164: 3, 4 54-174: 7, 8 

eern /1969 



High Power Rectifiers 
Rating 100 Amperes 150 Amperes 160 Amps 240 Amperes 

Photo MIN N M MIN O/P O/P Q 
Tease 130"C 110"C 110"C 110"C' 125"C 125"C 125"C 
Isurge 2300A 3000A 3000A 3000A 2000A 3000A 4500A 
Type JEDEC+ 411+ 410+ JEOEC+ JEOEC+ JEDEC+ 788+ 

50 Volts ........... ....... 410A, R ....... lN3260, R lN3161, R . ..... 
100 lN3288A,AR ....... 410B, R lN4587 lN3261, R lN3162, R ...... 
150 ........... ....... 410C, R . ...... lN3262, R lN3163, R ...... 
200 lN3289Ae,AR ....... 410D, R lN4588 lN3263e,R lN3164e, R ...... 
250 ........... ....... 410E, R ....... lN3264, R lN3165, R . ..... 

300 lN3290A, AR ....... 410F, R 1 N4589 lN3265, R lN3166, R . ..... 
350 ........... ....... ....... ....... I.N3266, R 1 N3167, R ...... 
400 lN3291Ae,AR 411H, R 410H, R lN4590 lN3267e, R lN3168e,R . . . . . . 
500 lN3292B, BR 411K, R 410K,R lN4591 lN3268, R 1 N3169, R ...... 
600 lN3293Ae,AR 411M, R 410M, R 1 N4592 1 N326ge, R lN3170e,R ...... 
700 ........... 411P, R ....... . ...... lN3270, R lN3171A, AR . ..... 
800 1 N3294Ae, AR 4115, R ....... 1 N4593 1 N3271 , R lN3172A, AR ...... 
900 ........... 411V, R ....... ....... lN3272, R lN3173A, AR . ..... 

1000 lN3295A, AR 411Z, R ....... 1 N4594 lN3273, R lN3174A,AR . ..... 
1200 lN3296A, AR 411ZD, R ....... lN4595 lN3274, R .......... 788ZD 

1400 lN3297A, AR 411ZH, R ....... lN4596 lN3275, R . ......... 788ZH 
1600 ........... ....... ....... ....... lN3276, R .......... 788ZM 
1800 ........... ....... ....... . ...... ........ .......... 788ZS 
2000 ........... ....... ....... . ...... ........ .......... 788ZZ 
Data Sheet 54-166: 1,2 54-166: I, 2 54-166: 1,2 54-166: 3,4 54-167: 1,2 54-168: 5·8 

e Military types available. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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Semiconductor Products 
Rectifiers 

275 Amps 300 Amps 400 Amps 500 Amps 

O/P P R S 
120"C 120'C 130"C 150"C 
5000A 5500A 5000A 8000A 
JEDEC+ 710+ 783+ 784+ 

lN4044, R 710A . ..... 784A 
lN4045, R 710B . ..... 784B 
lN4046, R 710C . ..... 784C 
lN4047, R 7100 . ..... 784D 
lN4048, R 710E . ..... . ..... 
lN4049, R 710F . ..... 784F ...... . ..... ...... . ..... 
lN4050, R 710H ...... 784H 
1 N4051 , R 710K . ..... 784K 
1 N4052, R 710M 783M 784M 

lN4053, R 710P 783P 784P 
lN4054, R 7105 7835 7845 
lN4055, R 710V 783V 784V 
lN4056, R 710Z 783Z 784Z . ..... 710ZD 783ZD . ..... 

...... . ..... 783ZH . ..... ...... . ..... 783ZM ...... . ..... 783ZS . ..... 

...... . ..... 783ZZ . ..... 
54-168: 1,2 54-168: 3,4 
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Westinghouse 

• 
IJi Thy.;.'.'" 
Westinghouse thyristors are designed for 
reliable operation under severe operating 
conditions. All are 100% power-tested. 
They employ center-fire gate construction 
for faster turn-on time and lower switching 
losses. Most have exclusive Westinghouse 
compression-bonded encapsulation which 
eliminates solder fatigue. And, all standard 
thyristors carry the exclusive Westinghouse 

Fast Switching Thyristors(j) 
Rating 40 Amperes 

Photo TjU TjU TjU 
Irms 63A 63A 63A 
toff max 10 )LS 15 )LS 40 )LS 

Type 2511 + 2512+ 2513+ 

50 Volts 2511A 2512A 2513A 
100 2511B 2512B 2513B 
200 2511 D 2512D 2513D 
300 2511F 2512F 2513F 
400 2511 H 2512H 2513H 
500 2511K 2512K 2513K 
600 2511M 2512M 2513M 

700 2511 P 2512P 2513P 
800 2511S 2512S 2513S 
900 ...... ..... . 2513V 

1000 ...... ...... 2513Z 
1100 ...... ...... . ..... 
1200 ...... ...... ...... 

lifetime guarantee. In addition, full capacity 
devices give you increasedcurrenf ratings, 
high surge current, high blocking voltage, 
and high dv/dt capabilities plus guaranteed 
repetitive di/dt ratings, low gate currents, 
and low thermal impedance. 

The new high temperature series (40-175 
amps) offers the above features in a device 
with a 150'C junction temperature. The 
fast-switching thyristors (40-300 amps) 
offer the fastest turn-off times available in 
the industry. These fast turn-off times in 
conjunction with our low dynamic forward 

80 Amperes 125 Amperes 

TjU TjU TjU W W· 
125A 125A 125A 200A 200A 
10 )LS 15 )LS 40 )LS 20 )LS 30 )LS 

2501+ 2502+ 2503+ 2631 + 2632+ 

2501A 2502A 2503A 2631A 2632A 
2501B 2502B 2503B 2631B 2632B 
2501D 2502D 2503D 2631 D 2632D 
2501F 2502F 2503F 2631F 2632F 
2501 H 2502H 2503H 2631 H 2632H 
2501 K 2502K 2503K 2631K 2632K 
2501 M 2502M 2503M 2631M 2632M 

2501P 2502P 2503P 2631P 2632P 
2501S 2502S 2503S 2631S 2632S 
...... . ..... 2503V 2631V 2632V 
. ..... .... " . 2503Z 2631Z 2632Z 
...... ...... . ..... ...... 2632ZB 
...... . ..... ...... . ..... 2632ZD 

Rating 200 Amperes 300 Amperes 

Photo W W W W Z Z AA AA 
Irms 320A 320A 470A 470A 470A 470A 470A 470A 
toff max 30 )LS 40 )LS 30 )LS 40 )LS 30 )LS 40 )LS 30 )LS 40 )LS 

Type 2731 + 2732+ 2721+ 2722+ 2761 + 2762+ 2781 + 2782+ 

50 Volts 2731A 2732A 2721 A 2722A 2761A 2762A 2781A 2782A 
100 2731 B 2732B 2721B 2722B 2761B 2762B 2781B 2782B 
200 2731 D 2732D 2721D 2722D 2761D 2762D 27810 27820 
300 2731 E 2732E 2721F 2722F 2761F 2762F 2781 F 2782F 
400 2731 H 2732H 2721H 2722H 2761 H 2762H 2781 H 2782H 
500 2731K 2732K 2721K 2722K 2761K 2762K 2781K 2782K 
600 2731M 2732M 2721M 2722M 2761 M 2762M 2781M 2782M 

700 2731 P 2732P 2721P 2722P 2761P 2762P 2781 P 2782P 
800 2731S 2732S 2721S 2722S 2761S 2762S 2781S 2782S 
900 2731V 2732V 2721 V 2722V 2761V 2762V 2781 V 2782V 

1000 2731Z 2732Z 2721Z 2722Z 2761Z 2762Z 2781Z 2782Z 
1100 ...... 2732ZB . ..... 2722ZB . ..... 2762ZB . ..... 2782ZB 
1200 ...... 2732ZD . ..... 2722Z0 . ..... 2762ZD . ..... 2782Z0 

(j) These devices will be available after June 1. 1969. Refer to Types 2191-3, 2541-3, 2181-2, 2201-2, 2231-2 
until June 1. 

2642 See YELLOW SECTION for Local Offices, Phones 

voltage drop (dynamic turn-on) make these 
the best inverter devices on the market. 

SCR types are listed by half sine-wave 
average current ra:ting at 180 degree con
duction angle. Surge ratings are peak one
half cycle currents at 60 Hz. Voltage ratings 
are maximum steady state blocking volt
ages. Transient voltage ratings and other de
sign parameters are shown on the technical 
data sheets referenced at the bottom of 
the tables. 

175 Amperes 

X X X X 
200A 200A 275A 275A 
20 )LS 30 )LS 30 )LS 40 )LS 

2611 + 2612+ 2601+ 2602+ 

2611A 2612A 2601A 2602A 
2611 B 2612B 2601B 2602B 
2611D 2612D 2601 D 2602D 
2611 F 2612F 2601F 2602F 
2611 H 2612H 2601 H 2602H 
2611 K 2612K 2601K 2602K 
2611M 2612M 2601 M 2602M 

2611 P 2612P 2601P 2602P 
2611S 26l2S 2601S 2602S 
2611V 2612V 2601V 2602V 
2611Z 2612Z 2601Z 2602Z 
. ..... 2612ZB ., .... 2602ZB ...... 2612ZD . ..... 2602ZD 

eem /1969 
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For dimensiolUl. refer to ,pages 17 ,aDd, 18. 
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High Temperature Thyristors 
Rating 40 Amperes 80 Amperes 

Photo T/U T 
Irms 63A 110A 
Isurge 1200A 1200A 
Type 2515+ JEDEC+ 

25 Volts ..... 2N2023 
50 2515A 2N2024 

100 2515B 2N2025 
200 2515D 2N2027 
300 2515F 2N2029 

400 2515H 2N2030 
500 2515K ...... 
600 2515M ...... 
700 2515P ...... 
800 2515S ...... 
900 2515V ...... 

1000 2515Z ...... 

i@oiiG,fflO SECTION 4800 

Catalog 54-000 Page 

Semiconductor Products 
Thyristors 

125 Amperes 175 Amperes 

T/U X X 
125A 200A 275A 

1600A 3000A 4500A 
2505+ 2615+ 2605+ 

..... ..... . .... 
2505A 2615A 2605A 
2505B 2615B 2605B 
2505D 2615D 2605D 
2505F 2615F 2605F 

2505H 2615H 2605H 
2505K 2615K 2605K 
2505M 2615M 2605M 
2505P ..... . .... 
2505S ..... ..... 
2505V ..... . .... 
2505Z ..... . .... 

Data Sheet 54-565: 9, 10 54-566: 9, 10 54-567: 5, 6 54-568: 3,4 

Low Power Thyristors 
Rating 10 Amperes 20 Amperes 

Photo V V V V V 
Irms max 16A 16A 16A 25A 35A 
Isurge 125A 125A 200A 150A 350A 
Type JEDEC+ JEDEC+ 241 +<D JEDEC+ 240+<D 

25 Volts 2N1842 2N1842A 241U 2N681 240U 
50 2N1843 2N1843A 241A 2N682 240A 

100 2N1844 2N1844A 241B 2N683 240B 
150 2N1845 2N1845A 241C 2N684 240C 
200 2N1846 2N1846A 241D 2N685 240D 

250 2N1847 2N1847A 241E 2N686 240E 
300 2N1848 2N1848A 241F 2N687 240F 
400 2N1849 2N1849A 241H 2N688 240H 
500 2N1850 2N1850A 241K 2N689 240K 
600 241M 2N690 240M 

700 241P 2N691 240P 
800 241S 2N692 240S 
900 241V 240V 

1000 241Z 240Z 
1100 241ZB 240ZB 
1200 241ZD 240ZD ----- -
Data Sheet 54-563: 1,2 54-563: 3,4 <D 54-564: 1-4 <D 

<D Types 241 and 240 Thyristors will be available after July, 1969, replacing Types 202, 203 and 201. 

See YELLOW SECTION for Local Offices, Phones 2643 
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Westinghouse 

• 
Medium Power Thyristors 
Rating Standard Series OEM Series 

40 Amperes 80 Amperes 40 Amperes 80 Amperes 

Photo T/U T U T U T/U 
Irms 63A 110A 110A 110A 110A 125A 63A 125A 
Isurge 1200A 1000A 1000A 1600A 1600A 1600A 1000A 1600A 
Type 251 + JEDEC+ JEDEC+ JEDEC+ JEDEC+ 250+ 205® 210® 

25 V ..... 2N1909 . ..... .. .... .... .. ..... 205U 210U 
50 251A 2N1910 2N1792 ... ... ...... 250A 205A 210A 

100 251 B 2N1911 2N1793 2N4361 2N4371 250B 205B 210B 
150 251C 2N1912 2N1794 ..... . ...... 250C 205C 210C 
200 2510 2N1913 2N1795 2N4362 2N4372 250D 205D 210D 

250 251 E 2N1914 2N1796 ... ,' . ..... . 250E 205E 210E 
300 251F 2N1915 2N1797 .. .... ... " .. 250F 205F 210F 
400 251 H 2N1916 2N1798 2N4363 2N4373 250H 205H 210H 
500 251 K 2N1805 2N1799 ..... . ...... 250K 205K 210K 
600 251M 2N1806 2N1800 2N4364 2N4374 250M 205M 210M 

700 251P 2N1807 2N1801 ... .. , ...... 250P .... ... , 
800 251S .... .. 2N1802 2N4365 2N4375 250S .. .. ., .. 
900 251V .. " .. , 2N1803 ...... ..... . 250V ... . .... 

1000 251Z " .. " 2N1804 2N4366 2N4376 250Z ... . .... 
1100 251ZB . . . . . . ...... .. .... .... .. 250ZB ... . .... 
1200 251ZD .. .... .. .... 2N4367 2N4377 250ZD .. .. .. ' . 
1300 251ZF ..... . .... .. .. .... . ..... 250ZF . ... .... 
1400 251ZH .. ,. " ...... 2N4368 2N437!! 250ZH .. .. .... 
---
Data 54-565: 7,8 54-566: 1,2 54-566: 3, 4 54-566: 
Sheet 7,8 

® Types 205 and 210 Thyristors will be available after May, 1969. 

High Power Thyristors 
Rating 125 Amperes 175 Amperes 200 Amps 250 Amps 300 Amperes 350 Amps 400 Amps 550 Amps 

Photo W X X X W V W Z AA V BB BB 
Irms 200A 200A 275A 275A 320A 400A 470A 470A 470A 550A 625A 850A 
Isurge 1600A 3500A 5000A 5000A 4000A 5500A 5500A 5500A 5000A 6500A 6500A 7000A 
Type 263+ 261 + 260+ JEDEC+ 273+ 271 + 272+ 276+ 2248+ 270+ 283+ 282+ 

50 Volts 263A 261A 260A 2N3884 273A 271A 272A 276A 2248A 270A 283A 282A 
100 263B 261B 260B 2N3885 273B 271 B 272B 276B 2248B 270B 283B 282B 
150 263C 261C 260C ....... 273C 271C 272C 276C 2248C 270C 283C 282C 
200 263D 261D 260D 2N3886 273D 271 D 272D 276D 2248D 270D 283D 282D 
300 263F 261 F 260F 2N3887 273F 271F 272F 276F 2248F 270F 283F 282F 
400 263H 261H 260H 2N3888 273H 271H 272H 276H 2248H 270H 283H 282H 

500 263K 261 K 260K 2N3889 273K 271 K 272K 276K 2248K 270K 283K 282K 
600 263M 261M 260M 2N3890 273M 271M 272M 276M 2248M 270M 283M 282M 
700 263P 261P 260P 2N3891 273P 271P 272P 276P 2248P 270P 283P 282P 
800 2635 2615 2605 2N3892 2735 2715 2725 2765 22485 2705 2835 2825 
900 263V 261V 260V 2N3893 273V 271V 272V 276V 2248V 270V 283V 282V 

1000 263Z 261Z 260Z 2N3894 273Z 271Z 272Z 276Z 2248Z 270Z 283Z 282Z 

1100 263ZB 261ZB 260ZB ...... 273ZB 271ZB 272ZB 276ZB 2248ZB 270ZB 283ZB 282ZB 
1200 263ZD 261ZD 260ZD 2N3895 273ZD 271ZD 272ZD 276ZD 2248ZD 270ZD 283ZD 282ZD 
1300 263ZF 261ZF 260ZF ...... 273ZF 271ZF 272ZF 276ZF 2248ZF 270ZF 283ZF 282ZF 
1400 263ZH 261ZH 260ZH 2N3896 273ZH 271ZH 272ZH 276ZH 2248ZH 270ZH 283ZH 282ZH 
Data Sheet ·54-570:3,4 •.•.• 54-568:5,654-568:1,2 ...... .. .... 54-570: 7, 854-569: 3,4 54-569: 1, 2 .. .... ...... ...... 

2644 See YELLOW SECTION for Local Offices, Phones eern /1969 



¥ Powe. T ... s;sto.S 

Westinghouse silicon transistors are de
signed for high power applications in indus
trial and high reliability military and space 
systems, industrial computers and commun
ications equipment. They offer the outstand
ing advantages of freedom from thermal 
fatigue and second breakdown. Devices are 
100% power tested. All production lots are 

Fast Switching Transistors 
Rating 10 Amperes 

Photo CC CC 
Type 1714 1714 
Ic 2A 5A 
hFE min 20 20 
VCE (sat) max 0.60V 0.75V 
fT typical 70 MHz 70 MHz 

--

VCE 40 1714-0402 1714-0405 
60 1714-0602 1714-0605 
80 1714-0802 1714-0805 

100 1714-1002 1714-1005 

120 1714-1202 1714-1205 
140 1714-1402 1714-1405 
160 1714-1602 1714-1605 
180 1714-1802 1714-1805 
200 ......... ......... 

Maximum VEe-7V,le- 2A 
Ratings TJ=-65· to +200·C 

Po=35W @ Tc=25·C 
8Jc=5.0·C/Watt 

Rating 40 Amperes 

Photo FF FF 
Type 1763 1763 
IC lOA 20A 
hFE min 20 20 
VCE (.at) max 1.0V 1.25V 
fT typical 50 MHz 50 MHz 

VCE 40 ......... ......... 
60 1763·0610 1763-0620 
80 1763-0810 1763-0820 

100 1763-1010 1763-1020 

120 1763-1210 1763-1220 
140 1763-1410 1763-1420 
160 1763-1610 1763-1620 
180 1763-1810 ......... 

Maximum VEe-7V,le-10A 
Ratings TJ=-65· to +200·C 

Po=85W @ Tc=I00·C 
8JC = 1.17·C/Watt 

eem /1969 

tested in accordance with specification 
MIL-S-19500. Such careful testing is an
other reason why all JEDEC registered de
vices bear this Westinghouse Lifetime 
Guarantee symbol +. 
Transistors are grouped by maximum col
lector current ratings from 2A to 250A. 
VCEO ranges from 30 to 300 volts. Gain and 
saturation resistance limits apply at the 
collector currents listed in the next line. 
With the addition of our epitaxial transistor 

10 Amperes 10 Amperes 

DD DD EE 
1716 1716 1718 
2A 5A 2A 
20 20 20 
0.5V 0.6V 0.5V 
70 MHz 70 MHz 70 MHz 

......... ......... ......... 
1716-0602 1716-0605 1718-0602 
1716-0802 1716-0805 1718-0802 
1716-1002 1716-1005 1718-1002 

1716-1202 1716-1205 1718-1202 
1716-1402 1716-1405 1718-1402 
1716-1602 1716-1605 1718-1602 
1716-1802 ......... 1718-1802 
. ........ ......... ......... 

m,iiij,mN SECTION 4800 

Catalog 54-000 Page 9 

Semiconductor Products 
Power Transistors 

we have gain bandwidth product, (fT), in a 
range of .5MHz to 70MHz. 

The Westinghouse line of low cost tran
sistors is designed expressly to meet the 
needs of original equipment manufacturers 
of commercial electronic apparatus. Their 
low saturation resistance, high collector 
voltage, and high temperature character
istics make them ideally suited for use in 
regulators, power supplies, inverters, igni
tion systems, and amplifiers. 

20 Amperes 

EE FF FF 
1718 1723 1723 
5A 5A IDA 
20 20 20 
0.6V 1.0V 1.25V 
70 MHz 50 MHz 50 MHz 

......... 1723-0405 1723-0410 
1718-0605 1723-0605 1723-0610 
1718-0805 1723-0805 1723-0810 
1718-1005 1723-1005 1723-1010 

1718-1205 1723-1205 1723-1210 
1718-1405 1723-1405 1723-1410 
1718-1605 1723-1605 1723-1610 
......... 1723-1805 1723-1810 . ........ 1723-2005 ......... 

VEB-7V, ie-2A VEe-7V,le-2A VEe-7V,le-5A 
TJ=-65· to +200·C TJ=-65· to +200·C TJ= -65· to +200·C 
Po=50W @ Tc=100·C PO=33W @ TC=100·C Po=150W @ Tc=25·C 
8Jc=2.0·C/Watt 8Jc=3.0·C/Watt 8Jc=1.17·C/Watt 

40 Amperes 75 Amperes 

FF GG GG GG GG GG 
1763 1768 1768 1768 1776 1776 
30A lOA 20A 30A 40A 60A 
20 20 20 20 15 15 
1.50V 1.0V 1.25V 1.50V 1.5V 1.5V 
50MHz 50 MHz 50 MHz 50 MHz 35 MHz 35 MHz 

......... ......... ......... ......... 1776-0440 1776-0460 
1763-0630 1768-0610 1768-0620 1768-0630 1776-0640 1776-0660 
1763-0830 1768-0810 1768-0820 1768-0830 1776-0840 1776-0860 
1763-1030 1768-1010 1768-1020 1768-1030 1776-1040 1776-1060 

1763-1230 1768-1210 1768-1220 1768-1230 1776-1240 1776-1260 
1763-1430 1768-1410 1768-1420 1768-1430 1776-1440 1776·1460 
1763-1630 1768-1610 1768-1620 1768-1630 1776-1640 ......... ......... 1768-1810 ......... ......... ......... ......... 

VEe-7V, Ie-lOA VEe-7V,le-15A 
TJ=-65· to +200·C TJ=-65· to +200·C 
Po=100W @ Tc=100·C Po=150W @ Tc=100·C 
8JC=I.0·C/Watt 8Jc=0.67·C/Watt 

See YELLOW SECTION for Local Offices, Phones 2645 
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Westinghouse 

• 
Medium CurrentTransistor~ 
Rating 4 Amperes 6 Amperes 7.5 Amperes 

Photo CC CC HH HH HH HH JJ JJ JJ 
Type 1571 1571 151 152 JEOEC+ JEOEC+ JEOEC+ 153 154 
Ie 4A 3A 1.5A 1.5A 2A 5A 5A 1.5A 1.5A 
hFE min 25 20 11 18 10 10 10 15 25 
VeE (sat) max '1.0V 1.0V 1.3V 1.25V 1.5V 2.5V 1.0V 1.3V 1.25V 
fT typical 1;0 MHz 1.0 MHz 600KHz 500 KHz 500 KHz 500 KHz 500 KHz 500 KHz 500 KHz 

VeE 40 1571-0425 1571-0420 151-04 152-04 2N1015. 2N1016. ...... 153-04 154-04 
60 2N3054A 1571-0620 151-06 152-06 2N1015A 2N1016A 2N3429. 153-06 154-06 
80 1571-0825 1571-0820 151-08 152-08 ........ ........ . ..... 153-08 154:08 

100 1571-1025 1571-1020 151-10 152-10 2N1015B 2N1016B. 2N3430 153-10 154-10 
120 1571-1225 1571-1220 1,51-12 152-12 ........ ........ ...... 153-12 154-12 

140 1571-1425 2N3441 151-14 152-14 ........ ........ . ..... 163-14 154-14 
160 1571-1625 1571-1620 151-16 152-16 ' 2N1015C. .2N1016C •• 2N3431 A 153-16 164-16, 
180 ....... . ....... 151-18 152-18 ........ ........ . ..... 153-18 154-18 
200 ....... ....... 151-20 152-20 2N10150 2N10160. 2N3432 153-20 154-20 
220 ....... . ...... '151-22 152-22 ........ ........ ...... 153-22 164-22 

240 ........ ....... 151-24 152-24 ........ ........ . ..... 153-24 154-24 
260 ....... ....... 151-26 152-26 2N1015EA 2N1016EA 2N3433. 153-26 164-26 
280 ....... ....... 151-28 152-28 ........ ........ . ..... 153-28 154-28 
300 ....... ....... 15,1-30 152-30 ........ ........ . ..... 153-30 154-30 

Maximum ,VEB-7V, IB-2A, VEB-25V,IB-3A VEB-25V, IB-5A ' VEB-25V,IB-3A VEB-25V, IB-3A 
Ratings TJ=-:-65' to +200'C TJ=-,65'to +150'C TJ=-65' to +150'C TJ=-65' to +175'C TJ=-65' to +175'C 

PO=29W @ Te=25'C PO=100W @ Te=80'C PD=150W@ Te=45'C PO=150W @ Te=60'C PO=200W @ Te=25'C 
OJC=;6'C/W OJC=0.7·C/W OJC=0.7·C/W (JJe=0.75·C/W OJe=0.75·C/W 

Oata Sheet 54-673: 11, 12 54-672: 1,2 54-661: 1,2 54-661: 3, 4 54-672: 3, 4 

• Military types available . 
.... Refer to data sheet for exact ratings . 

Rating . 10 Amperes (High Gain) 15 Amperes 

Photo HH HH KK KK LL LL LL 
Type JEOEC+ ' JEOEC+ JEOEC+ JEOEC+ JEOEC+ 156 156 
Ie 10A 10A 10A 10A 2A 4A 3A 
hFE min 100 400 100 400 20 20 18 
VCE (sat) max 3.5V 3.5V 3.5V 3.5V 1.0V 1.1V 2.5V 
fr typical 300 KHz 300 KHz 300 KHz 300 KHz 1 MHz 1 MHz 1 MHz 

VCE 40 ........ ........ ........ ........ ........ 156-044 156-043 
60 2N2226 .... 2N2230. 2N3470. 2N3474. . ........ 2N3055 2N3232 .... 
80 ........ ........ ........ ........ 156-084 156-083 

100 2N2227 2N2231 2N3471 2N3475 ........ 156-104 2N3233 .... 

120 ........ ........ ........ ........ 2N4347 .... 156-124 .156-123 
140 ........ ........ ........ . ....... ........ 156-144 2N3442 .... 
160 2N2228. 2N2232 .... 2N3472. 2N3476 .... , ....... 156-164 2N3234 
200 2N2229 2N2233 2N3473 2N3477 ........ ........ ........ 

Maximum VEB 15V,IB 1A VEB 15V,IB 1A VEB 7V,IB 7A 
Ratings TJ=-65' to +150'C TJ=-65'C to +150'C TJ=-65' to 200'C 

Po=150W@Tc=75'C Po=150W@Tc=75'C PD=115W@Tc=25'C 
OJc=0.5'C/W OJe=0.5'C/W OJc=1.5·C/W 

Oata Sheet 54-663: 1·4 64-673: 13. 14 64-673: 1 6, 16 

.... Refer to data sheet for exact ratings. 

2646 See YELLOW SECTION for Local Offices, Phones eem /1969 



High Current Transistors 
Rating 20 Amperes 

Photo MM MM 
Type JEoEC+ JEoEC+ 
IC 10A 15A 
hFE min 10 10 
VCE (sat) max 1.5V 1.5V 
IT typical 500 KHz 500 KHz 

VCE 40 ...... ...... 
60 2N2739& 2N2745& 
80 ...... ...... 

100 2N2740 2N2746 
120 ...... ...... 
140 ...... ...... 
160 2N2741& 2N2747& 
180 ...... ..... , 
200 2N2742 2N2748 
220 ...... ...... 
240 ...... ...... 
260 ...... ...... 
280 ...... ...... 
300 ...... ...... 

Maximum VEB-1SV,IB-7.SA 
Ratings TJ=-6S· to +17S·C· 

Po=200W @ Tc=75·C 
{/Jc=O.S·C/Watt 

Data Sheet 54-661: 9-12 

& Reier to data sheet lor exact ratings. 

eem/1969 

MM KK KK 
JEoEC+ 163 164 
20A 5A 5A 
10 15 25 
1.5V 1.lV 1.0V 
500 KHz 500 KHz 500 KHz 

...... 163-04 164-04 
2N2751 & 163-06 164-06 
...... 163-08 164-08 
2N2752 163-10 164-10 ...... 163-12 164-12 

...... 163-14 164-14 
2N2753& 163-16 164-16 
...... 163-18 164-18 
2N2754 163-20 164-20 
...... 163-22 164-22 

...... 163-24 164-24 ...... 163-26 164-26 

...... 163-28 164-28 

...... 163-30 164-30 
VEB-1SV,IB-7.5A 
TJ=-6S· to +17S·C 
Po=200W @ Tc=75·C 
{/Jc=0.5·C/Watt 
54-672: 5, 6 

'@oriijlfij. SECTION 4800 
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Semiconductor Products 
Power Transistors 

30 Amperes 

KK KK KK KK 
JEDEC+ JEoEC+ JEDEC+ JEOEC+ 
lOA 15A 20A 25A 
10 10 10 10 
1.5V 1.5V 1.5V 1.5V 
500 KHz 500 KHz 500 KHz 500 KHz 

...... ...... ...... . ..... 
2N2757& 2N2763& 2N2769& 2N2775& 
...... ...... ...... . ..... 
2N27S8 2N2764 2N2770 2N2776 
...... ...... ...... . ..... 
...... ...... ...... . ..... 
2N27S9& 2N276S& 2N2771 & 2N2777& 
...... ...... . ..... ...... 
2N2760 2N2766 2N2772 2N2778 ...... ...... . ..... 

...... ...... ...... . ..... 
2N2761& ...... ...... ...... 
...... . ..... . ..... ....... 
...... ...... . ..... ...... 
VEB-15V,IB-7.5A 
TJ=-6S· to +17S·C 
Po=200W @ Tc=75·C 
{/JC=0.5·C/Watt 
54-662: 5-12 

See YELLOW SECTION for Local Offices, Phones 2647 
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Westinghouse 

• 
High Current Transistors, Continued 
Rating 30. Amperes 

Photo OO/PP<D OO/PP<D OO/PP<D OO/PP<D 
Type JEDEC+ JEDEC+ JEDEC+ JEDEC+ 
Ic 1DA 15A 2DA 25A 

hFE min 10. 10. 10. 10. 
VCE (sat) max 1.5V 1.5V 1.5V 1.5V 
fT typical 50.0. KHz 50.0. KHz 50.0. KHz 50.0. KHz 

VCE 40. ..... ' ... ... ...... ... ... 
60. 2N18D9.a. 2N1816.a. 2N1823.a. 2N183D.a. 
80. ...... ... , .. .. .... . .. ' .. 

10.0. 2N181D 2N1817 2N1824 2N1831 
120. .... .. .... .. . ..... ...... 

140. ...... .. .... ...... ...... 
160. 2N1811.a. 2N1818.a. 2N1825.a. 2N1832.a. 
20.0. 2N1812 2N1819 2N1826 2N1833 
250. 2N1813 2N182D ...... " .... 
30.0. 2N1814 ...... .... .. . ..... 

Maximum VES-15V,IS-1DA 
Ratings TJ=-65° to +175°C 

PD=25DW @ TC=6DoC 
OJC=D.45°C/W 

Data Sheet 54-662: 1-4 

<D JEDEC numbers shown are case PP. For case 00 substitute 2N21XX for 2N18XX . 
... Refer to data sheet for exact ratings. 

Rating 150. Amperes 

Photo NN NN NN 
Type 1441 1441 1441 
IC 5DA 75A 1DDA 

hFE min 10. 10. 10. 
VCE (sat) max 1.5V 1.5V 2.DV 
fT typical 0..5 MHz 0..5 MHz 0..5 MHz 

VCE 40. 1441-0.40.5 1441-0.40.7 1441-0.410. 
60. 1441·0.60.5 1441-0.60.7 1441·0.610. 
80. 1441-0.80.5 1441-0.80.7 1441-0.810. 

10.0. 1441·10.0.5 1441-10.0.7 1441·10.10. 
120. 1441-120.5 1441-120.7 1441-1210. 

Maximum VES-1DV,ls-25A 
Ratings PD=35DW @ Tc=8DoC 

OJc=D.3°C/W 

LL LL LL 
JEDEC+ 1582 1582 
1DA 8A 1DA 
8.5 15 15 
1V 1.4V 1.4V 
1 MHz 1 MHz 1 MHz 

. ... " 1582-0.50.8 1582·0.510. 
2N3236.a. 1582·0.60.8 2N3772 
2N3238.a. 1582·0.80.8 2N3237.a. 
2N3239.a. 1582-10.0.8 1582-10.10. 
2N4348.a. 1582-120.8 1582-1210. 

. ..... 2N3773 1582-1410. 
2N324D.a. 1582-160.8 1582-1610. 
...... ......... ......... 
.. .... . ........ ......... 
. ..... ......... . ........ 
VEs-7V, IS-5A 
TJ = -65° to 2DDoC 
PD=15DW @ TC=25°C 
OJc=1.1 TC/W 
54-673: 7-10. 

250. Amperes 

QQ QQ 
140.1 140.1 
15DA 2DDA 
10. 10. 
1.5V 2.DV 
0..5 MHz 0..5 MHz 

140.1-0.415 140.1·0.420. 
140.1·0.615 140.1-0.620. 
140.1 0.815 140.1-0.820. 
140.1-10.15 140.1·10.20. 
140.1·1215 ., ....... 
VES-1DV,ls-35A 
PD=625W @ Tc=75°C 
OJc=D.2°C/W 

2648 See YELLOW SECTION for Local Offices, Phones 

LL 
1582 
15A 
15 
2V 
1 MHz 

2N3771 
1582-0.615 
1582-0.815 
1582·10.15 
1582-1215 

1582-1415 
1582-1615 
. ........ 
. ........ 
. ........ 

QQ 
140.1 
25DA 
10. 
2.5V 
0..5 MHz 

140.1-0.425 
140.1-0.625 
140.1-0.825 
140.1·10.25 
. . . . . . . . . 

eem /1969 



Molded Assemblies 
Let Westinghouse help you reduce manu
facturing and stocking costs with a durable 
and dependable encapsulated assembly. 
Buying a complete assembly versus discrete 
components offers these benefits: 

Single-Phase Full-Wave Bridges 
Rating 1.75 Amperes 2.0 Amperes 

Case 010 Case 011 

PRV 100 MP010ABB MPOllBBB 
200 MP010ABD MP011BBD 
400 MP010ABH MPOllBBH 
600 MP010ABM MP011 BBM 
800 MP010ABS MPOll BBS 

1000 MP010ABZ MPOll BBZ 

1. Elimination of design, test and manufac
turing time by using a complete one
package assembly; 
2. A power tested assembly manufactured 
with proven components in an inexpensive 
package; 

4.0 Amperes 6.0 Amperes 10.0 Amperes 
Case 012 Case 012 Case 012 

MP012FBB MP012HBB MP012JBB 
MP012FBD MP012HBD MP012JBD 
MP012FBH MP012HBH MP012JBH 
MP012FBM MP012HBM MP012JBM 
MP012FBS MP012HBS MP012JBS 
MP012FBZ MP012HBZ MP012JBZ 

Single-Phase Single-Phase Single-Phase Three Phase 
Doubler Center Tap (+) Center Tap (-) Full Wave 

Rating 3.0 Amperes 6.0 Amperes 6.0 Amperes 6.0 Amperes 
Case 014 Case 014 Case 014 Case 016 

PRV 100 MP014HDB MP014HCB MP014HNB MP016HEB 
200 MP014HDD MP014HCD MP014HND MP016HED 
400 MP014HDH MP014HCH MP014HNH MP016HEH 
600 MP014HDM MP014HCM MP014HNM MP016HEM 
800 MP014HDS MP014HCS MP014HNS MP016HES 

1000 MP014HDZ MP014HCZ MP014HNZ MP016HEZ 

Case 010 

~~~~I-, ~~~=A~'~'Y'~~ 
-ZOAWG Wire Lead, (.032 Oia.) 

T-~ 75 .. , 
+ -'--

Mo,,,'"'' 5"'0'" l--l,t SUitable for a 8 
Strlw. for 970 
Customer Moult!,ng Mall.. 

eem(1969 See YELLOW SECTION for Local Offices, Phones 
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Semiconductor Products 
Assemblies 

3. Reduction of heat sinks and intercon
nections to a reliable minimum; 
4. "Off the Shelf" delivery. 
All ratings at Tsink =55°C. 
For additional curves, ratings and applica
tion information, see SA-10015. 

Rating 

PRV 100 
200 
300 
400 
500 
600 

Rating 

PRV 5.000 
6,000 
7,000 
8,000 
9,000 

10,000 

.08XJ6Slotl 
for C,,Iltomer 
Connection' 

15.0 Amperes 20.0 Amperes 
Case 013 Case 013 

MP013MBB MP013RBB 
MP013MBD MP013RBD 
MP013MBF MP013RBF 
MP013MBH MP013RBH 
MP013MBK MP013RBK 
MP013MBM MP013RBM 

Single-Phase Half-Wave 
High Voltage Cartridge 
0.5 Amperes 
Case 020 

MP020UHK 
MP020UHM 
MP020UHP 
MP020UHS 
MP020UHV 
MP020UHZ 

2649 
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Westinghouse 

• 
High Voltage Assemblies 
With voltage ratings to 208 Kv and three 
phase current ratings to 312 amperes, West
inghouse Silicon Rectifier Stacks have 
proven their outstanding reliability. Each 
cell is shunted with a capacitor and resistor 
which provide the optimum in steady state 
and transient voltage division. Stacks can 
be designed for cooling by oil, convection 
or forced air, and vapor atmospheres. Where 
required, assemblies can be supplied with 
mil-type capacitors and resistors which, 
combined with the high temperature char
acteristics of the hermetically sealed silicon 
rectifier cells, allows operation in ambients 
up to 11 O·C. Use of these stacks in place of 
vacuum tubes will increase equipment efJi
ciency by as much as 25%. 
Ratings are based on forced air cooling of 
1000 Ifpm at 25·C ambient. Oil cooling will 
increase ratings. Assemblies are designed to 
meet most standard military environmental 
conditions. 
For very high voltage applications, corona 
shielding is available. Where voltage will 
allow, entire rectifier assemblies can be 
packed in one channel. 

Maximum Voltage and Current for 
High-Voltage Assemblies - Stacks can 
be Combined in Series or Parallel 
PRV,KV 1 Ph FW 3 Ph FW Data 

IOC, Amps loC, Amps Sheet 

208 3 4.5 54-261 
83.2 12 18 54-262 
83.2 22 33 54-262 
41.6 44 66 54-264 
24.0 64 96 54-264 
11.2 112 168 54-265 
21.0 208 312 54-268 

Typical High-Voltage Rectifier Assembly 

2650 

l·.·?j:\ Assemb';es 

Westinghouse rectifier and thyristor assem
blies are available in all popular circuit con
figurations and in a wide range of ratings. 
Aluminum extrusions or nickel-plated cop
per plates are used to insure long operating 
life and extended reliability. 

Gold-Line Rectifier Assemblies 

See YELLOW SECTION for Local Offices, Phones 

The following tabulation covers all standard 
current ranges and the most popular peak 
inverse voltage ratings of Westinghouse 
assemblies in single phase full wave and 
three phase full yvave configurations. 

For your convenience, the listings are 
grouped by circuit configurations and listed 
in ascending order of output current and 
PRV. For additional curves, ratings and ap
plication information, see Catalog 54-300. 

Dimensions in Inches 
(See tahle on page 15) 

Length Height Width 

1 4.438 4.500 3.062 
2 5.750 4.500 3.062 
3 5.188 6.500 5.062 
4 6.875 6.500 5.062 

5 8.750 5.750 3.875 
6 8.750 5.750 3.875 
7 8.750 5.750 4.125 
8 8.750 5.750 4.125 

9 8.750 5.750 6.625 
10 8.750 5.750 6.625 
11 13.375 5.750 6.625 

12 10.750 6.750 7.625 
13 10.750 6.750 7.625 
14 16.375 6.750 7.625 
15 10.750 6.750 12.625 
16 16.375 6.750 12.625 

17 11.250 8.375 9.688 
18 15.875 8.375 9.750 
19 11.250 8.375 9.688 
20 15.875 8.375 9.750 

Thyristor Assemblies 

eem /1969 



Rating 
Maximum 
Amperes 

I 
Maximum 
PRY 
Repetitive 

I 

Surge I Single Phase Full Wave 
Amps.(j) Average Forward Curreet 

Nat. Conv.~ Forced Air@ 

Gold Line Rectifier Assemblies 
61 200 250 25 44 

400 250 25 44 
600 250 25 44 
800 250 25 44 

1000 250 25 44 

105 200 500 40 76 
400 500 40 76 
600 500 40 76 
800 500 40 76 

1000 500 40 76 

140 200 500 60 120 
400 500 60 120 
600 500 60 120 
800 500 60 120 

1000 500 60 120 

300 200 3000 90 270 
400 3000 90 270 
600 3000 90 270 
800 3000 90 270 

1000 3000 90 270 

378 200 3000 155 326 
400 3000 155 326 
600 3000 155 326 
800 3000 155 326 

1000 3000 155 326 

473 200 3000 . .. ... 
400 3000 . ,. ... 
600 3000 ... ... 
800 3000 .. . ... 

1000 3000 . .. ... 
542 200 5500 270 513 

400 5500 270 513 
600 5500 270 513 
800 5500 270 513 

1000 5500 270 513 

704 200 5500 ... . , . 
400 5500 ... . , . 
600 5500 ... ... 
800 5500 ... ... 

1000 5500 . ,. . .. 
840 200 5500 385 615 

400 5500 385 615 
600 5500 385 615 
800 5500 385 615 

1000 5500 385 615 

Thyristor Assemblies 
120 100 1200 68 91 
(Ref. 200 1200 68 91 
TD 54·465, 300 1200 68 91 
pgs. 1,2) 400 1200 68 91 

500 1200 68 91 
600 1200 68 91 
800 1200 68 91 

1000 1200 68 91 

168 100 1600 90 120 
(Ref. 200 1600 90 120 
TD 54·466, 300 1600 90 120 
pgs. 1,2) 400 1600 90 120 

500 1600 90 120 
600 1600 90 120 
800 1600 90 120 

1000 1600 90 120 

Catalog 
Number 

R050BD 
R050BH 
R050BM 
R050BS 
R050BZ 

R051 BD 
R051 BH 
R051BM 
R051 BS 
R051 BZ 

R052BD 
R052BH 
R052BM 
R052BS 
R052BZ 

R053BD 
R053BH 
R053BM 
R053BS 
R053BZ 

R054BD 
R054BH 
R054BM 
R054BS 
R054BZ 

.... , .. 

....... 

.. , ... , 

. ...... 

..... -. 
R061 BD 
R061 BH 
R061 BM 
R061 BS 
R061BZ 

....... 

....... 

. ... ,., 

....... 

....... 

R063BD 
R063BH 
R063BM 
R063BS 
R063BZ 

509C512G61 
509C512G62 
509C512G64 
509C512G66 

509C512G67 
509C512G68 
509C512G69 
509C512G72 

509C512GOl 
509C512G02 
509C512G04 
509C512G05 

509C512G07 
509C512G08 
509C512G09 
509C512G10 

Dimen
sions@) 

1 

3 

5 

7 

9 

. . 

12 

.. 

15 

17 

19 

(j) Maximum allowable peak one cycle surge current at maximum rated conditions (60 Hz base). 
@ Maximum rating of assemblies @ 40'Cambient temperature with natural convection cooling. 
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Semiconductor Products 
Assemblies 

Three Phase Full Wave 
Average Forward Current 
Nat. Conv.@ Forced Air@ 

35 61 
35 61 
35 61 
35 61 
35 61 

55 105 
55 105 
55 105 
55 105 
55 105 

70 140, 
70 140 
70 140 
70 140 
70 140 

100 300 
100 300 
100 300 
100 300 
100 300 

180 378 
180 378 
180 378 
180 378 
180 378 

225 473 
225 473 
225 473 
225 473 
225 473 

285 542 
285 542 
285 542 
285 542 
285 542 

370 704 
370 704 
370 704 
370 704 
370 704 

525 840 
525 840 
525 840 
525 840 
525 840 

86 120 
86 120 
86 120 
86 120 

86 120 
86 120 
86 120 
86 120 

120 168 
120 168 
120 168 
120 168 

120 168 
120 168 
120 168 
120 168 

Catalog 
Number 

R050ED 
R050EH 
R050EM 
R050ES 
R050EZ 

R051 ED 
R051 EH 
R051 EM 
R051ES 
R051 EZ 

R052ED 
R052EH 
R052EM 
R052ES 
R052EZ 

R053ED 
R053EH 
R053EM 
R053ES 
R053EZ 

R054ED 
R054EH 
R054EM 
R054ES 
R054EZ 

R055ED 
R055EH 
R055EM 
R055ES 
R055EZ 

R061 ED 
R061EH 
R061 EM 
R061ES 
R061 EZ 

R062ED 
R062EH 
R062EM 
R062ES 
R062EZ 

R063ED 
R063EH 
R063EM 
R063ES 
R063EZ 

509C546G21 
509C546G22 
509C546G24 
509C546G26 

509C546G27 
509C546G28 
509C546G29 
509C546G32 

509C546GOl 
509C546G02 
509C546G04 
509C546G05 

509C546G07 
509C546G08 
509C546G09 
509C546Gl0 

Djmen~ 

sions@) 

2 

4 

6 

8 

10 

11 

13 

14 

16 

18 

20 

@ Maximum rating of assemblies @ 40'C ambient temperature with 1,000 linear feet per minute forced air cooling. 
@) See table on page 14 for actual dimensions. 
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Westinghouse 

• 
Rectifier Dimensions in inches<D 
A (JEOEC Outline 00-15) 

.1403,56 Rounded End 

.104 2.64 Denotes Cathode 

-----.r- I .Q35.889 
.027.686 

t..:- LOO Minimum &QQ--+- 1.00 Minimum -..I 
.230 

25.40 25.40 

B 4.83 .190 Maximum 

~= 
508 .020 Maximum 
, ...L 

I~ T 

Maximum l l~~O r 
~ 1.27 

I 0 .050Max:* 

~3InchesNominal~ 
76.2 mm 

C, G (JEOEC Outline 00-4) 

~~,:~t~~i,~~ -.H5iol-
with Respect to I Maxi 

The Bose Hex ~ + 
152 " 2032 ,800 
06'0 Minimum ~ 1077 Max 
Diameter Hole " 424 Max 

Diameter 

11.10 
10.77 

10-32 UNF 

I -. 

I 

2A Threads---"""'=±=i __ ~~_.L 

D, I, J, L (JEOEC Outline 00-5) 
No Specific 9c53 
OnentolionWith I- .375 
Respect to I~--,M",a",x,-. --...1-____ --" 
Hex Bose 

3.96 ,156 
Min, 
Flat 

.I754A5 
,-<---+-,,-.I4r:O 3.56 

~ IG,94 

}4-----4--+ ~~J ..j 25.40 L~~~ Hex. 
17.45 .687 
16,94 .667 

Across 
Flats 

~ 
11.43 A50 

Max, 

E (JEOEC Outline 00-27) 

,036,914 
,028 .712 

.2105.33 

.1904,83 
JJ.Q2,79 
.047 120 

Chamfer Denotes 
Cothode 

11 ,---+-.375 --V 1 " I I..- Ll25Minimum .285-----+---1.125 Minimum ----...j 
28.58 9.52 28,58 

7.24 

F (Modified Outline 00-27) 
.210 5,33 

I.b~6 Dlometer 
Maximum 

.190 4.83 Chamfer Denotes Cathode 

~ t--!JQ2.79 
~ I' 0.47 1,20 

H (J EOEC Outline 00-21) 

1 
.50012,70 
Min, 

2,03 
4.83 
.DeO 
J90 

3.55 
.140--..1 
Max. -I 

,0531.35 
:0471.19 

..L-.;..--===--., 

~ 
12.73 

K (Modified Outline 00-21) 

2.03 m 
.080 
J90 

3.55 
.140--..1 
Max. -I 

.0615 1.56 
.0635 1.61 

..L-.i---'--'-==--" 
, + 
¥o%~ ~ 5.0 

Dimensions are not to be used for construction purposes; refer to individual data sheets for more precise drawings, 
i 1 rniliimeters. 

See YELLOW SECTION for Local Offices, Phones 

M, N (JEOEC Outline 00-8) 

No Specific 
Orientation 
With Respect 
10 Hex Base 

121.92 4.800 
109,22 4.300 

, 
42.55 1.675 

,-.....,~,-----T Max. 

0, P, Q (JEOEC Outline 00-9) 

R 

8,89 
6,74 

No Specific 
Orientation 
With Respect 
to Hex Base 

,375953 
Min. 
Flat 

152. 6.00 
In 5,00 

f 
82.55 3.250 

Max 

rcr~~DiQ~ 25.4 ,508 

~.a. "I ,,020Min 

~= 12.7.50 

~ 25.4 =iJ=t!. 
14--1.00Dia.---I :~~~M,". 

1.34 Dio. 
34.0 

eem /1969 



S 

.188 
4.78 

1.750 Dia. 

635 
.25 

754 
.281 Dia. 
(4) 

44.!> rrp~=+==~~=~~l 

Thyristor Dimensions 
in inches<D 
T (JEDEC Outline TO-94) 

7.500 190.5 
6.850 174.0 

U (JEDEC Outline TO-83) 

f ~ .0601.52 ~:Ti5 2.92 

~::g~~ 'Lt .. 
Across Flats - No Specific 
". Orientation 

j with Hex 8ase 
14.6.5.75 .012 .31 

Max. .050 ill 

Cathode 

4.57·.180 Dia. Hale 
6.60260 
1.98078 Dia. Hole 

-..~~~~-r--"'''''--=;--Gate 

1.810 /4-~-'l-r--1.031 26.18 
Max. ~ Max. 

I .425 10.8 * .499 12.7 

~-~~~~~ead 
Anode 

V (JEDEC Outline TO-48) 

Orientation 9Oo ±!50 
to Base Hex 
NOSpeClfIC~ 

.56a 14.3 
:5'PI ~ 

MInimum Across Flats 

Clearance :m W Cathode ----. 

~
1... I G te .015 .19 

-T r:L ~ H 13.8 :rn;o 15 
- 010 546 06 1.5 

14 Max 
010 

.120 3.0 3.6 

.o~g Maximum undercutJ,g~~$$+-..i_.-Jl 

w 
3.56 127 
.140 Diameter X 050 Minimum Deep Hale (Cathode) 
.140 Diameter X .070 Minimum Deep Hole (Anode) 
3.56 l78 

38.1 Cathode 
r=1.50Dia- .51 

tir:-k~Dla- .020 Min 

Cathode 
Potential 

l4J..555 ~ 
13.0.510 

-r-I-h,==+====.edt=l 

'#§J,.b,ffiN SECTION 4800 
Catalog 54-000 Page 17 

Semiconductor Products 
Dimensions 

X (JEDEC Outline TO-93) 

7.60.30Max. 

+ 
1.25Hex 31.8 

I .07Min. 1 
7.6 -I 1.78_ 

3.94.155 l ~ 
343.135 .2810'0. 7.14 

Cathode 

0'30M~ax. ~Ref. 8.64 

Potential it Cathode 209.68.250 
(Red) (Red) 196.97.750 

Gate (While) -- ~ I 
30.71.218 Max. ' 58.72.312 

+ Max. 
1.56 1 
Max. _ 

v 
NoI.:----.... 
No Specific 
Orientation in 
Respect to 
Base Hex. 

.145 Dia. 
3.68 

10.20259.1 
±.12 13.0 

31.9 

27.41.08 
26.4l.r 

24B.49.78 
N.O t'2 

f 
73.02.875 

Max. 1.255 Dia.-----J 

Marking ... J~~~[~~~~ Informat.on 
in this Area 

Dimensions are not to be used for construction purposes; refer to individual data sheets for more precise drawings. 
(]) Dimensions in millimeters. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2653 



SECTION 4800 'Mlliij,,,. 
Catalog 54-000 Page 18 

Westinghouse 

• 
Thyristor Dimensions 
in inches, Continued<D 

Z 
Note: Cathode Flat Must be Orientated as Shown 

128.6 
!-.:::::;- 5.063 Maximum 

rl~1~~D.P 
41 . tlO· 

.16 

71.28..! I.
Note: Flexible Leads Must be Orientated as Shown 

8.5i.38 .335 t.015 i Hole 
11.8 ±.76 19.1t.1 

AA 

Note: 
F'lexible Leads 
Have no Specific 
Orientation With 
Respect to Base 

61.93 2.438 

1~i~A~~~~~;:t.:ax. 
--.r---:-:..,.....-,---..I....--"'.Jr----; 7.11 V6 

"F'-'--''''---'-----____\:: 71! 41 
.I46t.016 
Dia.Holes 

Gate (White) 

Cathode 
Potential 
(Red) 

BB 

1.83 

0~72 Min. 

• ~~~~~--i*_ 
~ 27.2 j!~~~!!'~~2~86~1~.I2~5~M~jn 

Cathode 

I. ~ Electrical V Creepage 

~ t 
~1~ r= I. ~~ Dia. Anode 

Transistor Dimensions 
in inches<D -
CC (JEDEC Outline TO-66) 

15.71 .620 Max r 
2;0~ 1 1 ~ffi 
:i0~8~6~4t===~==~=======~.~ 

't -,-
:m:g~~DiO~ 

3.86 
3.61 

914 'l\i~ 

+ 

.350 Radius Max 8.89 

DD (JEDEC Outline TO-61) 

2.28 

.046 

.077 
1.17 
i:96 

4.32 
5.41 

~~ :~ ., Emittor 

.1704.32 1 
~.2135.41 

I :~~~~ 

~"""-J_--'-_~ 

! -28 Unt-2A _~==' _+_---'L-
Thread ggQ 5.59 

.2496.32 

EE (JEDEC Outline TO-111) 

,."=O~" Case ~ .:~~ f9j 
" z Col/ector ! 

____ .1..-

1.02.040 
1.78.070 

10-32 Unf.-2A-~E~ 
Thread 

FF, LL (JEDEC Outline TO-3) 

Case is Collector 

22.2 
1-'-.875 Maximu 

.525 Radius Maximum 

GG (JEDEC Outline TO-63) 

1.52 
2.67 

Base --','.;-.. ...... 

.060 
.105 

.090 2.29. 
[167 424 I -----

~-24 Unf.- 2 A 
Thread .278 7.06 

.312,92 
Dimensions are not to be used for construction purposes; refer to individual data sheets for more precise drawings. 
(i; L};{;I€i ::iio,ns' 'n inillimeters. 

2654 See YELLOW SECTION for Local Offices, Phones eern 11969 



H H (JEDEC Outline MT -1) 

Collector Base 3.96 

19.! 

32.5 

?l 
143 !---II--=- "~,, Dia 

.055 Dia Holes 
1.40 

JJ (JEDEC Outline MT-52) 

n~090~ 43 ¢ ¢ .125 3 18 
, .. ~~~ Ang.Ular Onentation U 4J> and Shape of 

Terminals not 
Defined 

3.18 125 M ---J --.I 1+-.125 Max 
. aX"l r'l I 3.18 055' 40 f 13.8 544 0 'o4Oto-;; 

.710 180 M~ I+- DiG. 
Max200~08 ~ I M;X ~¥-~~~103 
.453115 .09'68 Min 
Max .Z50-Z8 Unf-ZA 

KK (JEDEC Outline MT-33) 

222 

Angular Orientation and Shape 
of Terminals not Defined 

MM (JEDEC Outline MT-1A) 

NN (JEDEC Outline TO-114) 
Emittor 

Collector ..... a·180457 - __B!~533 

I 078.198 
__ __~T09277 

-L_~c:...~CJ/ Dia, 

Base 

.234 

.281 

00 (JEDEC Outline MT-17) 

3.18 1.125286 

302 

15.6 

.1092.77 

.057145 
Dia. 

.844214 
Max. 

ox 44.5 1.750 

~~~ 
20.6 .81Z 

Lj===-h---.50-Z0 Unf A 
c=:::;;~--- Collector 

14§,,'ij,mu SECTION 4800 
Catalog 54-000 Page 19 

Semiconductor Products 
Dimensions 

PP (JEDEC Outline MT-14) 

QQ (JEDEC Outline TO-93) 

76 

307 f 
2.312 
Max. 

1 

8.250 
7.750 

I 

1--+e---'!-..l._31.7 ~.~ ::g~ 
1.248 Mox. • 

Dimensions are not to be used. for construction purposes; refer to individual data sheets for more precise drawings. 

CD Dimensions in rniUimeters. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2655 
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Catalog 54-000 Page 20 

Semiconductor Products 

Westinghouse Industrial Semiconductor Distributors 

New England 
North Haven. Connecticut 0{;512 
Cramer Electronics, Inc. 
35 Dodge Avenue (203) 288-7771 

Newton. Massachusetts 02164 
Cramer Electronics. Inc. 
320 Needham Street (617) 969-7700 

Waltham. Massachusetts 02154 
Schweber Electronics 
400 Wyman Street (617) 891-8484 

Eastern 
Baltimore. Maryland 21211 
pyttronic Inc. 
2025 Worcester St. (301) 727-5100 

Baltimore. Maryland 21234 
Hamilton Electro Sales 
8809 Satyr Road (301) 668-4900 

Binghamton. New York 13901 
Stack Industrial Electronics 
45 Washington Street (607) 723-6326 

Buffalo. New York 14202 
Summit Distributors 
916 Main St. (716) 884-3550 

Camden. New Jersey 08102 
General Radio Supply Co •• Inc. 
600 Penn Street (609) 964-8560 

Great Neck. Long Island. N. Y. 11020 
Arco Electronics. Inc. 
Community Drive (516) 466-8440 

Long Island. New York 11591 
Schweber Electronics 
Westbury (516) 334·7474 

Moorestown. New Jersey 08067 
Angus. Inc. 
Pleasant Valley Avenue (609) 235"1900 

New York. New York 10013 
Milgray Electronics. Inc. 
160 Varick Street (212) 989·1600 

Perth Amboy. New Jersey 08861 
Sterling/Atlas Electronics. Inc. 
774 Pleiffer Blvd. (201) HI 2-8000 

Pittsburgh. Pennsylvania 15222 
Cameradio Company 
2801 Liberty Avenue (412) 391·4000 

Rockville. Maryland 20850 
Cramer Electronics. Inc. 
629 Lolstrand Avenue (301) 424-2700 

Syracuse. New York 13211 
Cramer/Eastern 
Pickard Bldg .• East Molloy Rd. (315) 455-6641 

Southern 
Atlanta. Georgia 30208 
Specialty Distributing 
763 Juniper St .• Box 6326 (404) 873-2521 

Birmingham. Alabama 35233 
ACK Semiconductors. Inc. 
3101 Fourth Avenue South (205) 322·0588 

Charleston. West Virginia 25329 
Charleston Electrical Supply Company 
312 MacCorkle Avenue. S. E. (304) 346·0321 

Fort Lauderdale. Florida 33308 
Cramer Electronics, Inc. 
4141 N.E. Sixth Avenue (305) 566-7511 

Southern, Continued 
Greenville. South Carolina 29608 
Sawyer Electronics Corp. 
802 Buncomb Street (803) 235-0438 

Huntsville. Alabama 35805 
Electronic Wholesalers, Inc. 
2310 Bob Wallace Ave. (205) 534-5722 

New Orleans. Louisiana 70126 
HallcMark Electronics Corp. 
14334 Stemway (504) 242-7581 

Orlando. Florida 32814 
Electronic Wholesalers. Inc. 
345 Graham Avenue (305) 841-1550 

Orlando. Florida 32809 
Hall-Mark Electronics Corp. 
7233 Lake Ellenor Drive (305) 855-4020 

Midwestern 
Chicago. Illinois 60666 
Semiconlluctor Specialists, Inc. 
P.O. Box 66125 (312) 279-1000 

Cincinnati. Ohio 45237 
Sheridan Sales 
10 Knollcrest Dr .• Box 37646 

Cleveland. Ohio 44133 
Sheridan Sales 
7029 Royalton Road 

Columbus. Ohio 43211 
Hughes-Peters. Inc. 
481 East Eleventh Ave. 

Dayton. Ohio 45402 
John A; Becker Company 
Brown at Filth 

(513) 761-5432 

(216) 237-9145 

(614) 294-5351 

(513) 224-1071 

Detroit. Michigan 48240 
Semiconductor Specialists. Inc. 
25127 W. Six Mile Road (313) 255-0300 

Fort Wayne. Indiana 46803 
Fort Wayne Electronics Supply. Inc. 
3606 E. Maumee (210) 742-4346 

Indianapolis. Indiana 46206 
RA-DIS-CO 
814 N. Senate Avenue (317) 637-5571 

Kansas City. Missouri 64116 
Electronic Components for Industry Co. 
1520 Tanney St. (816) 421-8400 

Mentor. Ohio 44060 
Mantronics, Inc. 
744 St. Clair Ave. (216) 946-3058 

Milwaukee. Wisconsin 53212 
Taylor Electric Company 
4080 N. Port Washington Rd. (414) 964-4321 

Minneapolis. Minnesota 55423 
Semiconductor Specialists. Inc. 
7742 Morgan Ave .• S. (612) 866-3434 

Minneapolis. Minnesota 55401 
Stark Electronic Supply 
112 Third Avenue. North (612) 332-1325 

St. Louis. Missouri 63144 
Electronic Components for Industry Co. 
2605 S. Hanley Road (314) 647-5505 

St. Louis. Missouri 63134 
Hall-Mark Electronics Corp. 
6100 Madison St. (314) 521-3800 

Schiller Park. Illinois 60176 
Pace/Avnet Electronics 
3901 Pace Court (312) 678-6310 

South Bend. Indiana 46618 
Radio Distributing Co. 
1212 High Street (219) 287-2911 

Westinghouse Electric Corporation 
Semiconductor Division. Youngwood, Pa. 15697 
Printed in USA 

2656 See YELLOW SECTION for Local Offices, Phones 

Southwestern 
Albuquerque. New Mexico 87108 
Kierulff Electronics Corp. 
6405 Acoma Road. S. E. (505) 268-3901 

Dallas. Texas 75231 
Hall-Mark Electronics Corp. 
9100 Markville Drive (214) 231-6111 

EI Paso. Texas 79903 
Midland Specialty Co. 
2235 Wyoming Avenue (915) 533-9555 

Houston, Texas 77042 
Hall-Mark Electronics Corp. 
8000 Westglen (713) 781-0011 

Houston. Texas 77042 
Lenert Company 
1420 Hutchins. Box 2184 (713) 224-2663 

Phoenix. Arizona 85009 
Hamilton Electro of Arizona 
1741 N. 28th Avenue (602) 272-2601 

Phoenix. Arizona 85034 
Kierulff Electronics Corp. 
2633 E. Buckeye Road (602) 273-7331 

Richardson. Texas 75081 
The Altair Co. 
732 Sherman St .• Box 26 (214) 231-5166 

Tulsa. Oklahoma 74115 
Hall-Mark Electronics Corp. 
5708 East Admiral Blvd. (918) 835-8458 

Mountain States 
Denver. Colorado 80203 
Electronic Parts Co. 
1277 Broadway 

Denver. Colorado 80129 
Hamilton Denver 
3010 West Alameda Ave. 

Pacific 
Inglewood. California 90301 
Newark Electronics 

(303) 266-3755 

(303) 934-5508 

4747 W. Century Blvd. (213) 674-8440 

Los Angeles. California 90230 
Hamilton Electro Sales 
10912 W. Washington Blvd. (213) 870-7171 

Los Angeles. California 90022 
K-Tronics 
5645 E. Washington Blvd. (213) 685-5888 

Mountain View. California 94041 
Elmar Electronics. Inc. 
2288 Charleston Road (415) 961 -3611 

Mountain View. California 94041 
Hamilton Electro Sales - North 
340 M iddlelield Road (415) 961 -7000 

San Diego. California 92123 
Hamilton Electro of San Diego 
5563 Kearny Villa Road (714) 279-2421 

Seattle. Washington 98121 
Hamilton Electro Sales of the Pac. N. W. 
2320 Sixth Avenue (206) 624-5930 

Seattle. Washington 98108 
Kierulff Electronics Corp. 
5950 Sixth Avenue (206) 725-1550 

eem /1969 



i@iiihlffld SECTION 4900 

BULOVAL) SERVO PRODUCTS 
A Complete Design Center For Every Servo Electronic Requirement 

• 
• 
• 
• 

5ervo Amplifiers 
Pre-Amplifiers 
AGC Amplifiers 
Isolation Amplifiers 

90% Efficient 
Hybrid Circuit 

Model 
511330101 

Sub~Miniature 

Model 
521220101 

• 
• 
• 
• 

Modulators • DC Torquer Amplifiers 

Demodulators • Variable Gain Amplifiers 

Power 5upplies • Quadrature Rejection Amplifiers 

5witching Circuits • Resolver Booster Amplifiers 

STANDARD STOCK ITEMS 
5mall quantities normally available for delivery in 24 hours 

Output Phase Input 
Model Power Shift Impedance Gain Package 

No. (Watts) (Degrees) (Ohms) (V/V) Size (inches) 

511330101 (5ee 3- 1/2 o ± 10 10,000 2,500 .63 x .31 x 1.20 
512330101 Note 1) 90 ± 10 

~ ~~~.~. 

521220101 (5ee 3-1/2 o ± 10 10,000 1,000 
521240101 Note 2) 5,000 .812 x .43 x 1.1 

541220105 (5ee 1,000 
541230105 Note 2) 3-1/2 o ± 10 10,000 2,500 
541240105 5,000 1 x 1 x 1 

~~-

552220105 (5ee 1,000 
552230105 Note 2) 3-1/2 90 ± 10 10,000 2,500 
552240105 5,000 1 x 1 x 1.5 

541320105 (5ee 1,000 
541330105 Note 2) 6 o ± 10 10,000 2,500 
541340105 5,000 1 x 1 x 1 

---
542320105 (5ee 1,000 

o 3·1/2 or 
6 Watt 

Model 
541220105 
ITypical) 

542330105 Note 2) 
542340105 

581720101 (5ee 
582720101 Note 2) 

581920101 (5ee 
582920101 Note 2) 

6 

16 

40-50 

90 ± 10 10,000 2,500 
5,000 1 x 1 x 1.5 

o ± 10 10,000 2,000 2-3/16 x 2-1/2 x 2-3/8 
90 ± 10 

o ± 10 10,000 2,000 2-3/16 x 2-1/2 x 2-3/8 
90 ± 10 

16 to 
50 Watt 

Model 
581720101 
!Typical) 

Card 
Amplifier 

Mod.1 
571230103 
ITypical) 

571230103 (5ee 3-1/2 o ± 10 500 2,500 2.4 x 2.75 x.5 
572230103 Note3) 90 ± 10 

571330103 (5ee 6 o ± 10 500 2,500 2.4 x 2.75 x.5 
572330103 Note3) 90 ± 10 

575210104(5ee 3-1/2 o ± 10 500 500 2.5 x 3.5 x .5 
576210104 Note4) 90 ± 10 

575310104 (5ee 6 o ± 10 500 500 2.5 x 3.5 x .5 
576310104 Note4) 90 ± 10 

(All units operate from 28V DC line. Signal voltage 26V RMS max. All units have initial gain set ± 1 dB and ±2dB 
gain stability, Frequency 400 ±20 Hz except as noted.) 

NOTES: 

1. Unit is 90% efficient. Less than 1 ohm output impedance. Will drive motors without tuning 
capacitor. 

2. These units available in many varied packages, cansult factory for unit to meet your exact 
form factor. 

3. These are low cost, 400 Hertz, card amplifiers and are available in varied gains from 100 
to 5000. 

4. These are low cost, 60 Hertz, card amplifiers and are available in varied gains from 100 to 
2500. 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal Filters • lC Filters • Tuning Forks • Fork 

Oscillators • Ovens • Coils • Servo Amplifiers 

L'JBULOval 
Sp BULOVA SERVO PRODUCTS 

ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY, INC. WOODSIDE. N. Y. 11377·212335-6000 
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SECTION 4900 '@rIli,"b 

BULovaL) SERVO PRODUCTS 
RESOLVER AMPLIFIERS 

, 

Model Model Model Model Model 
3W 315 366 B61320W4 B81320W4 

MODEL 310 

Number of Channels: 2 2 2 I 2 

In puts/Channel: I 1-3 I 2 2 

Voltage Gain: 1.0000 1.0000 1.0000 .4995 .4995 
(Camp. Out/Signal In) 

Gain Stability: ±.l% ±.025% ±.l% ±.02% ±.02% 
Phase Shift: .O±.l .O±.I .O±.l 180±.1 180±.1 
(Degrees) 

Max. Linear Output: 0-10 0-10 0-20 0-10 0-10 
MODEL 315 (Volts RMS) 

Summing Accura cy: .03% .025% .03% .03% .03% 
Input Impedance (ohms) I meg 200k I meg 200k 200k 

Input Voltage (DC) 28 28 50 28 28 

Type: Series Parallel Series Universal Universal 
Summing Summing Summing 

MODEL B61320104 Load: AEL Vernilron AEL Size Size 
8RP6 VRE23/41 8RP6 8, 11 & 15 8,11 &15 

Package Size: .938 diam. x 1.22 1.76 x 1.26 x 2.5 .938 diam. x 1.22 1.25 x 1.75 x .76 1.25 x 1.75 x .76 

NOTE: Operallng Frequency, all unots 400 Hz. 

MOOULATORS/OEMOOULATORS-400 Hz-BOO Hz 

MODEL 306 

MODEL 468 

AC Summing (Operational) Amplifiers 

Gains up to 10. Summing inputs matched to 

.02%. Up to 4 inputs. Single or dual channel 

units available. 

Quadrature Relection Amplifiers 

Available with gains of up to 10 and rejection 

ratios of up to 150: 1. Units may be supplied 

with up to 3 summing inputs. Units operat!! from 

28 or 40V DC. 

Model 468 
Model 307 Model 306 (Dual Channel) 
Modulator Demodulator Demodulator* 

Ref. Voltage: 26V RMS 26V RMS 10Vrms 

Input Signal: ±15V DC 0.30V RMS 0-1 Vrms 

Output Voltage: 0-7V RMS ±7V DC· ±5V DC 

Gain: .9±10% I.O±IO% I ±0.5% 

Null: 30mV rms max. 30mV rms max. .003%/C· 

Freq. Response: Flal+I-3dB . Flal +1 -3dB 0-30 Hz 
from DC 10 200 Hz from DC 10 200 Hz 

Linearity: ±IO% ±IO% ±.5% 

Output Impedance: 40000hns 2000 ohms 500 ohms 

Input Impedance: - 6000 ohms min 500 K ohms 

Package Size: - - 4.5 x 4.5 x 1.0 Card Plug In 

*Has common mode rejectIon of 60 db or greater at 800 and 60 Hz. 

DC Torquer Amplifiers 

Up to 8 amp. power output units available 

with or without built·in gain adjust. High effi· 

ciency, small· size, low drift. Units operat!! from 

28V DC. 

Error Signal Detectors 

These solid state Circuits are designed to drive 

external or built·in. relays. Time delays built in 

to avoid tripping due to pickup signals, law 

hysteresis. Wide magnitude of voltage ranges 

available. 

Gain Control Amplifiars 

Automatic gain control for 400 Hz servo systems; 
with transfer function of 26 divided by the can· 
trol voltage. Other trailsfer functions available 
on request. 

Gyro Wheel Supplies 

Gyro Wheel Supplies can be provided to drive 
gyro·motors ranging in frequency from 400 to 
3200 Hz. Units are specifically designed to 
drive 2 phase gyro motors and their respective 
pick.off windings. 

Phase shift between outputs are held to 90° ± 1 
degree. Oscillator stability is better than 105 per 
degree C. 

Manufacturer of the widest range of Frequency Control Component5~ Crystals • Crystal Oscillaton • Crystal Filten • LC Filters • Tuning Forks • fork 

Oscillalors • Ovens • Coils • Servo Amplifiers 

Lila •. LOYAl Sp BULOVA SERVO PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY, INC. WOODSIDE, N. Y. 11377·212335-6000 
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'Miiiij'ffiM SECTION 4900 

BULOVAL) SERVO PRODUCTS 

TORQUER AMPLIFIERS Model 441 (100 watt) Model 441A (300 watt) Model 475 (40 watt) 

Power Supply + 2BV DC ±5% at 6.6A +2BV DC ±S% at IBA ±ISV DC ±IO% 
Requirements: max.; SOOmV rms ripple max.; SOOmV rms ripple 

max.; ±ISV DC ±1.0% max.; ±ISV DC ±1.0% 
at 100mA max.; IOmV at ISOmA max.; 10mV 
rms ripple maximum. rms fipple maximum. 

------ ----
Power Output: 100 watts peak (Cant.) 300 watts peak (Cant.) 40 watts peak (Cant.) 

Signal Input: 3 channels---summing, single ended Single Channel (noninverting) 

Input Resistance: 10k ohm each input 10k 

Transfer Gain 1000V IV; each channel SOOV IV; each channel 10 V/V 
(Vo/Vin) : 

Gain Adjustment: BY EXT. RESISTOR AVAILABLE ON REQUEST Internal (10 to 100) 

Gain Stability: ±IS% in ambient temp. range 2% over temperature range 
-2S to + BSoC 

Signal Input Level: ±lmV DC to-±2SV DC ±lmV DC to ±IOV DC ±lmV DC to ±IOV DC 

Linear Output 0-2S volts @ RL 2 611 0-20 volts @ RL 2 LSI! O-B volts @ RL 2 2 ohms 
Current Range: 

Deadband: 100 uv maximum; referred to input 100 uv referred to input 

Offset Voltage: ±lmV; referred to input ±lmV; referred to input ±lmV referred to input 
@ Rs < Ik @ Rs < Ik @ Rs < lk 

-------- --
Drift ±lmV over ambient ±3mV over ambient 2.5 mV over ambient 

temp. range. AT INPUT temp. range. AT INPUT temp. range. AT I N PUT 

Current limiting: Output will limit at 6 Output will limit at 16 Output will limit at 4.S amps 
+ I.SA, - OA, @ 2SoC + 2.SA, - OA, @ 2SoC (adjustable) 

f--
linearity: 5% from best straight line in linear region S% from best straight 

line in linear region 

Symmetry: 5% in linear output region 5% in linear output region 
_._--- ~--- -----

Band Width: 20 Hz minimum SO KG 
--

Package Size: 2.34" x 6" x 3" 4.5" x 6" x 3'" 4" x 4" X 2.75/1 

AC to DC POWER SU PPLI ES Model 341 Model 424 Model 423 

L'YULOVAI Sp 
eem /1969 

Output Voltage: /j! 1,32V DC (2 channels) 
/j! 2,IS.SV DC (2 channels) 

±ISV DC # 1,50V DC 

~2,2BV DC 
#3,3V DC 
~4,2BV DC 

-------------jf--------

Output Current: 

Regulation: 

1III,2S rna 

# 2,SO rna 

±15% 

- ---------t--------

Input Power: 

Voltage 

Protection: 

Packaging: 

Package Size 

26V rms 400 H. 

Potted 

1.4S" x I.B9 x 2.5 

100 ma 

±1.0% 

115V rms 400 H. 

Limits 130 rna ±IS ma 

Field Repairable 

2 x 2.B x 3.B 

~ 1,100 ma 
~2,1.0 Amps 

~3,2.0 Amps 
#4,7.0 Amps 

±IO% 

llSV rms 400 H, 

Over load protected 130 

±IS% of load 

Field repairable 

7x9x4 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillaton • Crystal Filters • lC Filten • Tuning Forks • Fork 

Oscillotors • Ovens • Coils • Servo Amplifiers 

BULOVA SERVO PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY, INC_ WOODSIDE. N. Y_ 11377 • 212335-6000 

See YELLOW SECTION for Local Offices, Phones 2659 



SECTION 4900 

STEPCON:!D ~C FRAME 

~ .. ~ .. 
BW FRAME 

STEPPING Frame 
MOTOR S'" 

PART Motor 

Stepbon® Permanent Magnet Motor~Step
ping motors feature: Speeds to 1500 pps, con
trolled variable speed, immediate reversal, no 
mechanical detents or brushes, no drift, mini
mum overshoot. no compensation networks or 
feedback required, no external damping re
quired. Motors are digital actuators which 
operate bidirectionally in precise increments 
of 15°, 30°, 45°, or 90° per pulse. Varia
tion in precise control increments can be 

TWO HALF PHASE OPERATION" 

Min. No. Load Typical 
Speed (Steps Moto, 

Min. per Sec) p""", Min. 
Holding Input Holding 

achieved by use of available gear heads. 
Provides accurate shaft rotation without 
feedback or position pickoff to actuate coun
ters, x-y plotters, potentiometers, transduc
ers, switching mechanisms. and digital to 
analog and analog to digital converters. 
Shock-free magnetic detenting between 
pulses permits smooth no drift operation. 
Available from stock in frame sizes 8. 11, 
13. 15. 17, 20. 23 with a wide variety of 

FULL PHASE OPERATION· 

MIn. No Load Speed 
(Steps Per Sec) TI~:1 ~\:I 

Power Resistance Ma •• 
Input p" Rotor 

@28YDC Coli Inertia 

torque, inertia, pinion, size, and imped
ance specifications with 20 or 30 stators and 
permanent magnet rotors. Designed to meet 
applicable paragraphs of MIL-E-5272, MIL
M-7969, and MIL-E'-5400. Bearings are 
double shielded and life lubricated; cases 
are stainless steel or aluminum construc
tion; class H insulation standard: all units 
rated at 28 V DC. Custom units available 
to specification. 

DIMENSIONS 
(Inches) 

Pinion Ma •• .. Wt.of 
Sbaft Reg. Shaft Moto, Angle [8~~) sc.~b @28VDC Rllflulred Torque Slt~~b Required 

NUMBER Size r,o< (Deg.) r,., Slow (WaHa) Controller (Oz· In) Slow (Watts) Controller (Ohms) (GM·CM2) SI .. Dlam. Lengtb Diam . .... (.~ 

711·8·900·125 8 OW 90 6 Lead. 2¢ PM 0.60 100 130 3.5 041,047 0.43 85 110 0.87 045, 062 450 0.70 13T 120P 0.750 1.135 0.5000 .375 1.77 
713·8·325·125 8 OW 90 6 lead, 2¢ PM 0.60 230 440 9.7 041,047 0.43 2[0 400 2.4 045, 062 163 0.25 lOT 96P 0.750 1.225 0.5000 .375 1.77 
715·8·320·125 8 OW 90 6 Lead, 2¢ PM 0.90 175 225 9.8 041,047 0.50 135 190 2.5 045, 062 160 0.70 lOT 96P 0.750 1.135 0.5000 .340 1.77 

2710·000 11 SC 90 8lt.!lld, 2¢ PM 2.70 230 270 24.1 041,047 3.80 300 350 24.1 045, 062 65 1.36 .125DIA 1.062 1.880 1.0000 .440 4.00 
2710·002 11 SC 90 8 lead, 2¢ PM 2.70 230 270 24.1 041,047 3.80 300 350 24.1 045, 062 65 1.36 lOT 96P 1.062 1.880 1.0000 .440 4.00 
2711·000 11 SC 45 Slead, 2¢ PM 2.40 365 400 19.6 041,047 3.40 430 470 19.6 045, 062 80 1.36 .125DIA 1.062 1.880 1.0000 .440 4.00 
2711·002 11 SC 45 S Lead, 2¢ PM 2.40 365 400 19.6 041,047 3.40 430 470 19.6 045, 062 80 1.36 lOT 96P 1.062 1.880 1.0000 .440 4.00 
2716·000 11 SC 15/30 6 Lead, 3¢ PM - - - - - 3.80 1350/830 1575/970 20.9 071/073 25 1.36 .125 DIA 1.062 1.880 1.0000 .440 4.00 
2716·002 11 SC 

15'030 6lud, 3¢ PM - - - - - 3.80 1350/830 1575/970 20.9 071/073 25 1.36 lOT 96P 1.062 1.880 1.0000 .440 4.00 
729·11·120·125 11 OW 6 Lead, 2¢ PM 2.00 225 400 26.2 041,047 1.40 190 340 6.6 045, 062 60 1.20 lOT 96P 1.062 1.800 1.0000 .400 5.60 

2702·000 13 SC 90 8lud, 2</J PM 7.00 160 200 35.0 041,048 9.00 200 220 35.0 045, 049 45 7.05 .125 DIA 1.250 2.870 1.0000 .530 8.50 
2702·002 13 SC 90 8lud, 2¢ PM 7.00 160 200 35.0 041,048 9.00 200 220 35.0 045, 049 45 7.05 lOT 96P 1.250 2.870 1.0000 .530 8.50 
2703·000 13 SC 45 8 Lead, 2</1 PM 7.00 275 300 35.0 041,048 9.00 318 350 35.0 045, 049 45 7.05 .12501A 1.250 2.870 1.0000 .530 8.50 
2703·002 13 SC 45 8 Lead, 2<1> PM 7.00 275 300 35.0 041,048 9.00 318 350 35.0 045, 049 45 7.05 lOT 96P 1.250 2.870 1.0000 .530 8.50 
2714·000 13 SC 15/30 6 lead. 3,p PM - - - - - 9.00 lORO/610 1188/675 32.7 0731071 16 7.05 .125 DIA 1.250 2.870 1.0000 .530 8.50 
2714·002 13 SC 15/30 6 Lead. 3<1> PM - - - - - 9.00 1080/610· 1188/675 32.7 0731071 16 7.05 lOT 96P 1.250 2.870 1.0000 .530 8.50 

749·15·30·125 15 OW 90 6 lead, 2¢J PM - - - - - 5.70 170 340 26.2 045, 049 15 5.00 1ST 96P 1.437 2.100 0.8745 .360 10.50 

Imriil 
17 SC 90 Blead, 2<1> PM 12.00 128 150 46.0 041,048 17.00 ISO 165 4S.0 045, 049 34 22.40 .187 DIA 1.687 3.250 1.3750 .650 lS.30 

2 17 SC 90 Blead, 2¢ PM 12.00 128 150 46.0 041,048 17.00 150 165 46.0 045, 049 34 22.40 15T 96P 1.687 3.250 1.3750 .650 16.30 
2 17 SC 45 Sl.e.!lld, 21b PM 12.00 220 250 4S.0 041,048 17.00 260 280 46.0 045, 049 34 22.40 .187 DIA 1.687 3.250 1.3750 .650 16.30 

·002 17 SC 45 B lead. 2¢ PM 12.00 220 2SO 46.0 041,048 17.00 260 280 46.0 045, 049 34 22.40 15T 96P 1.687 3.250 1.3750 .650 16.30 
·000 17 SC 15/30 Gle.d, 3<11 PM - - - - - 17.00 720/450 790/475 49.8 071/073 10.5 22.40 .187 DIA 1.687 3.250 1.3750 .650 16.30 

2717-002 17 SC 15/30 6 lead, 3<11 PM - - - - - 17.00 720/450 790/475 49.8 071/073 10.5 22.40 1ST 96P 1.687 3.250 1.3750 .650 16.30 

*Measured with motor windings at 25°C, and with speCified ADC controller at 28 VDC. 
NOTES: 1. These da.ta are for reference purposes only. 

2. The recommended motor ease operating temperature range is -55 ° C to + 185 ° C. 
The +183° maximum may be exceeded but bearing life nill be shortened. 

,I. For winding temperatures gl'eatf'l' tha.n 25°C, derate torque at OArc/degree C 
and stepping speed .at 0.2%/degree C. 

3. With typical mounting, a temperature rise of approx. 65°C abm'e 25°C ambient 
can be exp{'eted. Heat radiators are available to reduce' temPNaturp rise. 

5. Inertia load decreases steDPing nte. For inertia loads le~s than :;0% of 
rotor i.nertia, derate no-load speed by the factOl~ V Rotor Inertia 
6,. Gearheads are avaiiable for above motors. Rotor + I.JOad Jnt-rtia 

STEPCON® 
GEARMOTORSt 

Gear Motor 
P,rt 

Number 

2702·000·(Ralio) 
2703·000·(Ralio) 

2704·000·(Ratio) 
2705·000·{Ralio) 

2710·000·(Ralio) 
2711·000·(Ratio) 

2714·000·(Ratio) 
2716·000·(Ralio) 

2717·000·(Ratio) 

Size 

13 
13 

17 
17 

13 
13 

13 
13 

17 

Motor Type 

90'.8 Lead, 2r;;. PM 
45", 8 lead, 29, PM 

90°, 8 Lead, 29, PM 
45°.8 Lead, 2(,), PM 

90',8 Lead, 20, PM 
45".8 Lead, 29. PM 

Gear Motors-The STEPCON® Size 13 and 17 Gearmotors have been 
designed to prm'ide an economical stepping rootor/gearhead package 
which makes no compromise as regards performance or long life. Over 
500 different ratios are available from stock in the range from 3/1 to 
over 800,000/1. Standard backlash is less than +45 min. with a 2 in. 
oz. re\'ersing load. Maximum static load is 150in. OZ., and maximum 
running load is 75 in. oz. The size 13 STEPCON@ Gearhead can be 
adapteo to either size 11 or size 15 motors on special order. 

Two Half Phase Full Phase Ma •• 
Operation Operation DimensIons 

Step Angle Inches 
Max. Max. 

No load Required No Load Required Range 
Sync Speed Controller (~~~$"se:c~ Controller (Degrees) Reg. 
(Steps/Sec) Dia. Lgth. Dia. 

160 041,048 190 045,049 .000102·30 1.250 4.800 1.000 
275 041,048 318 045,049 000051·15 1.250 4.800 1.000 

128 041,048 150 045,049 .000102·30 1.678 5.100 1.375 
220 041.048 260 045,049 .000051·15 1.678 5.100 1.375 

230 041,047 300 045,062 .000102·18 1.250 4.025 1.000 
365 041,047 430 045,062 .000051·9 1.250 4.025 1.000 

15° /30". 6 Lead, 3',1, PM 1080/610 073/071 .000017·10 1.250 4.ROO 1.000 
IS" /30", 6 lead, 3<;'1. PM 1350/830 073/071 .000017·6 1.250 4.025 1.000 

15° /30 0
, 6 Lead. 3¢, PM 720/450 073/071 .000017·10 1.678 5.100 1.375 

NOTES: 1. Gear ratios ayailable between 3:1 and 886000 :1. Specify tolerance allowed on desired raUo, or 
specify tha t ratio be exact. 

<) Max. Running Torque is 75 in. oz. Max. static torque is 150 in. oz. 
3. Max. Rhaft Extension is 0.56 in. Max. Shaft diameter is 0.187 in. 

STEPCON® Stepping Motor 

CONTROllERSt 
Controller 

Part Number 

047·2P /2·120·125 
048·2P/2·40·125 
041·2P/2·15·65 

062·1p·30·125 

t Patent 049·1p·17·125 
045·1p·17·65 

2809335 ; 073·3p·17·65 

others issued 071·3p·17·65 

Total 
Power Oper8l1 n.a~~~p"ature 

Output 
@ 28 (Degrees C) 

VDC (Watts) 

36 -55 to +125 
10' -5510 +125 
146 -3010 +65 

37 -55 to +125 
65 -55 to +125 
65 -3010 +65 

65 -30 to +65 
65 -30 to +65 

1. Nominal value based on 1 msec rise time. 

STEPCON® 
MOTOR 
CONNECTIONS 

8 Lead, 2121 Motor 
Full·Phase 
Connected 

Controller Type of r,., Packaging 

2 Half·Phase Coo 
2 Half·Phase. Coo 
2 Half·Phase Card 

Full·Phase Coo 
Full·Phase Coo 
Full-Phase e,", 

~ ~~:~: 5~na~I~:g~~® Card 
Card 

and pending. 
2. Step angle selection determined by logic level input to controller during operation. I 

Stepcon® Controller-Required for use with 
stepping motors to obtain speCified perform
ance. Contains reliable solid-'state transistor 
circuitry to accept pulse inputs from com
puter. tape, pulse-generating module. or 
other programmers. Determines sequential 
order of motor coil currents in response to 

input pulses, and provides magnetic detent
lng'between pulses. Packaged in MIL-T'-27A 
cans or plug-in printed circuit cards de
Signed to meet applicable MIL~E-5272, 
MIL-E.-4158, and MIL-E-5400 require
ments. Power Requirements: All units 
rated at 28 ±5 VDC. Input Pulse Re-

quirements: Amplitude: Positive going 
transition equal to at least 60% and no 
more than 100% of the controller supply 
voltage with a rise time of 1 J,(.sec. or less. 
Pulse Width: Greater than 15 tLsec. Con~ 
trollers of the two half phase type provide 
simplified switching circuits and minimum 

6 Lead, 3" Motor 
Full-Phase 
Connected 

6 Lead, 2121 Motor 
2 Half-Phase 

Connected 

Dimensions 
(Inches Max.) 

W 

1.62 1.62 2.38 
L81 1.93 2.75 
4.50 0.56 5.38 

2.06 2.31 3.12 
2.06 2.31 3.12 
4.50 0.56 5.38 

4.50 1.50 5.38 
4.50 l.50 5.38 

Max. 
Weight 0,. 

11 
11 
8 

15 
15 

8 Lead. 2" Motor 
2 Half-Phase 

Connected 

6 Lead, 2121 Motor 
Full-Phase 
Connected 

Pulse Ma •• load 
Current Current Per 
InputQ) Output CKT 

(ma) (Amps) 

5·20 0.55 
15·60 l.65 
20·80 2.20 

5·20 1.10 
5·20 1.95 
5·20 1.95 

15 1.95 
15 1.95 

cost. Full phase type controllers provide 
more efficient motor operation at slightly 
higher cost. Pulse adaptor circuits avail
able to accept most any type of pulse or 
switching function. Controllers available 
from stock. or to customer specification to 
meet a wide va.riety of applications. 

.JAI.!UTOMATION DEVELOPMENT COMPANY 
A DIVISION OF AMERICAN DIGITAL CORPORATION 

. 9905 W. JEFFERSON BLVD .• CULVER CITY, CALIF. 90230· (213) 838-7346 

2660 See YELLOW SECTION for Local Offices, Phones eern /1969 



Aoe offers a eomplete line of digital equipment building blocks compatable with ADe motors and controllers. allowing customer formulation of control systems to his unique 

t!I., 
..n. .. -

.•.
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Model 5038 Single Pulse Generator-This 
unit supplies exactly one pulse per pu~h 
hutton activation, with characteristics to 
match the ADC controller requirement;;: 
Positive ):!oing puhle equal to unit supply 
voltage + OV, -1.8V with a rise time of 
1 /lsec max and a compatable pulse width. 
Rated at 28 VDr; input. Mounts in %" dia 
hole in panels up to 3/16" thick. A compan
ion unit, the 1537 A Switch Adapter supplies 
similar output when activated by an external 
SPRT switch closure. This unit is particu
larly useful in masking contact-bounce in
herent in reed-switches, snap action switches, 
relays, and other such mechanical switches, 
thus preventing false counts. 

555A Digital Servo Comparator Series
Accepts DC analog voltage corresponding to 
a desired output shaft position. Using a 
Stepcon® driven potentiometer to supply 
feedback voltage, corresponding to the actual 
shaft pOHition, the 5::>::>A provideH pulses to 
a Stepcon@ controller to drive the error 
voltage to a nUll. These pulses, which are 
the digital conversion of the analog input. 
may also be used to drive the Stepcon@ 
counter at a remote location or used for data 
transmission. 

Model 8508,~ Digital To Synchro~Analog 
Converter System - Converter sYRtem ac
cepts 3 sets of 12-bit parallel binary input 
signals and strobe signals. These parallel 
binary inputs are converted to syncho posi
tions within an overa.ll RMS error of 0.12 0. 

Conversion is accomplished by means of 
Stepcon@ Controller and Motor drives. The 
Model 850B Digital to Analog Converter 
System consists of two Model 110A single 
output converters, one Model 110B dual out
put converter and a Model 214A Power 
Supply/Clock Generator. The 110A Contains 
a rotary single synchro digital to analog 
converter, i.e., the encoder is driven through 
the shortest path to null and may go through 
zero. The 110B contains a linear 2-speed 
synchro converter. i.e., the encoder is driven 
through the shortest path to riull and may 
not go through zero. 

Model 1516A Gated Pulse Generator-This 
unit converts a single input pulse to a ~peci
tied number of output pulses delivered at a 
speCified rate. Pulse output characteristics 
match the ADC controller requirements: 
Positive going pulHe equal to unit supply 
voltage + OV, ~1..8V with a rise time of 
1 lLsec max and a pulse width of 15 to 7)') 
/lsec. Number of pulses out are variable from 
o to z56. Frequency range is variahle within 
each of eleven standard ranges from 0.8 to 
1600 Hz. Input pulse requirements: Ampli
tude positive going transition between 60(fr) 
and 100% of the unit supply voltage with 
a rise time of 1 .usec max and a pulse width 
greater than 15 .usec. Unit rated at ZS ±,S 
VDC, 150 rna. 

Model 254A Power Saver~This unit auto
matically reduces power delivered to a step
ping motor during non-stepping periods 
where full magnetic detent is not essential 
and minimum total power dissipation is 
required. The Power Saver is used in con
junction with the 048, 049, 062, 071 or 073 
Stepcon@ Controllers and their power HUp
olies. Input requirements are compatable 
with ADC pulse generator outputs. }~ull 
power is delivered to the motor during the 
stepping period and reduced to an adjustahle 
level of 3% to 70% during the non-stepping 
period. Hold-time, the period between re
moval of the stepping pulse and reduction 
to the standby power level, is adjustable 
between 15 and 500 msec. Available in both 
card ancJ hermetically sealed can models. 

833A Attenuator Remote Control System 
- Control system is designed to vrovide 
accurate. stable attenuation settings from 
o to GO db when operated in conjunction 
with the Hewlett-Packard Model X382A 
Variable "X" Band :.\1icrowave Attenua
tor or equivalent. ·Digital-type control sys
tem provides a. more accurate and reliable 
means of remote setting microwa.ve at
tenuators without problems of stability and 
gain inherent in conventional servo s.ys
terns. The Attenuator can be easily and 
accurately tuned or set at the Attenua
tor itself. or from the Master Controller. 
or from any Remote Controller Station. 
The Attenuator can be set to vrovide the 
desired attenuation in repetitive control 
increments of 0.5 0 (Average attenuation
increment of 0_ 03 db) over th!l full range 
Qf 0 to 50 db. Power Required: 115V Sin
gle Phase. 100 Watt, 60 cps, AC. 

Model 576A and 1502A Pulse Generators 
- 'rhe.e;e units .e;upply a string of pulse;; 
with output characteristics which rnatth the 
ADC Controller requirements: Positive going 
pulse equal to unit supply voltage + OV, 
-lo8V with a rise time of 1 /lser max and 
a pulse width of 15 to 75 .usec. Frequency 
range i.e; variable within eath of eleven 
standard ranges from 0.8 to 1600 Hz. Pulse 
current output, 60 rna. Provision for con
trolling pulse rate remotely or inhibiting 
the pulse output are included. Supply volt
age, 28± 5VDC. The 576A is card mounted 
and has a. maximum operating temperature 
rating of 70°C, while the 1502A is mounted 
in a hermetically sealed can and ha.s a maxi
mum operating temperature of 123 ° C. 

Model 1603A Stepcon® DriVen Digital 
Counter - This unit vrovides readout on 
four or five digit wheels bi-directionally 
(addition or subtraction) at rates of 160 
counts/second. Out-performs existing 
electro-mechanical and relay-operated de
vices. One pulse into controller advances 
last digit wht:'el one digit. Counter hag 
mechanical reset. and ea.ch digit wheel 
can be St:'t by hand to a predetennined 
number. 

Model 334A Automatic Resistance Tester
This equipment is representative of ADC's 
ability to custom design and produce auto
mated test equipment for industry. It will 
test flash-cube lamps, twelve at a. time, 
checking within speCified limits at low re
sistanee level withOllt firing the lamps. If 
a lamp is out of limit, an appropriate indi
cation is made and the automated test 
sequencing is halted until the lamp is 
rejected or an override is initiated. The 
entire cycle is completed in less than 2 
seconds for all twelve lamps. 

l!J".
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575A Analog to Pulse Rate Converter ._
Converts bi -polar analog input voltage to 
bi-directional pulse rate output which is 
compatible with ADC's Stepcon® Control
lers. By adding a potentiometer to the 
stepper-motor shaft, a position servo can 
also be accomplished. The 575A can provide 
both angular position and step rate servo 
control, thus also accomplishing a DC motor 
function. 

Stepcon@ Driven Potentiometer Assembly
Illustrated is the 2711-000-45-IT2K/lT2K 
consisting of a 2711 Gearmotor with 45:1 
reduction, a simple ftexible coupling and a 
dual continuous turn 2K potentiometer. Thh 
asgembly utilizes a 903A Servo Mount 
Adapter and provides a simple and inex
pensive means for coupling Stepcon@ Motors 
or Gearmotors to other components utilizing 
servo mounts. Adapters are available to mate 
size 8, 10, 11, and 13 components inclu.ding 
potentiometers, synchros, resolvers, etc. In
expensive slip-clutch coupling also available. 
Backlash. torque, speed, gear ratio, etc. art' 
determined by components selected. 

Traffic Analysis and Control Systems
rtilizing the latest in solid state circuitry. 
these si'stems offer improved factors of size, 
efficiency, accuracy and dependability to 
traffic engineering and maintenance person
nel. Traffic Analyzers can be provided to 
offer continuously visible indications of ve
hicle count into and out of a test lane as 
well as differential count and vehicle- second 
occupancy accumulation. Automatic print-out 
is also available. Control Systems, designed 
to the sp~cific application. can include elec
tronic dial units, tone actuated encoders, 
master synchronizers, multiple background 
program cycles, and complex program timing 
and switching, all compatahle with manual, 
preset, direct line, radio link and computer 
actuations. 

AUTOMATION DEVELOPMENT COMPANY 
DIVISION OF AMERICAN DIGITAL CORPORATION 

9905 W. JEFFERSON BLVD .• CULVER CITY, CALIF. 90230 • (213) 838-7346 

eem 11969 See YELLOW SECTION for Local Offices, Phones 2661 



SECTION 4900 i@.i'hlrtld 

• units available which will m applicable MIL Specs. 
• Ampl.ifiers available which utilize state of the art Integrated Cir· 

cuits, Chips and HYbrids. . • SPECIAL electronics designed to your detailed specification 

# 
16-3 986 (Flat Pack) 980-1 

Input 
Output Output Output Signal Input power Temperature 

MODEL Power Voltage Frequency Frequency Impedance Gain Required Range 

*200-HP 3.5 W 40 VCT 400 CPS 400 CPS 10K 2,500 28VDC -55°C + 125°C 
*200-5 3.5 W 40 VCT 400 CPS 400 CPS 10K 5,000 28VDC -55°C +125°C 
930 3.5 W 40 VCT 400 CPS 400 CPS 250K 2,000 28VDC -'--55°C +125°C 

*200-8 3.5 W 40 VCT 400 CPS 400 CPS 10K 2,500 115V 400CPS -55°C + 125°C 
211 3.5 W 40 VCT 400 CPS 400 CPS 200K 2,500 115V 400CPS -55°C + 100°C 
216B 6W 40 VCT 60 CPS 60 CPS 10K 1,000 28VDC -55°C +85°C 

*140 6W 40 VCT 400 CPS 400 CPS 50K 1,000 28VDC -55°C +125°C 
143 6W 40 VCT 400 CPS DC 20K 1,000 28VDC -55°C + 125°C 

3.2 V400 CPS 
141 6W (90°) 40 VCT 400 CPS 400 CPS 30K 1,000 28VDC -55°C + 125°C 
416-3 16 W 40 VCT 400 CPS 400 CPS 10K 1,000 28VDC -55°C +71°C 

*416A 16 W 40 VCT 400 CPS 400 CPS (2) 10K 1.000 28VDC -55°C +100°C 
4160 16W (90°) 40VCT 400 CPS 400 CPS (2) 10K 1,000 28VDC - 55°C + 100°C 

*159 16 W 40VCT 60 CPS 60 CPS 10K 1,000 28VDC -55°C + 100°C 
*956B 40W (90°) 40 VCT 400 CPS 400 CPS 10K 1,000 28VDC -55°C + 100°C 
956C 40W (90°) 40 VCT 400 CPS DC 10K 500 28VDC -55°C + 100°C 

115V 400PS 
28VDC -55Co +85°C 

6W/100W 20V DC(2) 10K 10 28VDC - 55°C + 100°C 
(Flat Pack - Short Circuit Proof) 

995·2 lOW 22V DC DC (2) 10K 50 28VDC -55°C +85°C 
996-3 20W 22V DC DC (2) 10K 50 28VDC -55°C +85°C 
998·2 40W 22V DC DC (2) 10K 50 28VDC -55°C +85°C 
912-6 125 W (Short Proof) 20V DC DC (2) lOOK 200 28VDC -55°C +71°C 
914-3 220 W (Short Pro::>f) 20V DC DC (2) 25K 200 28 VDC -55°C +71 °c 

980·1 500 W (Short Proof) 50V DC DC 10K 100 ~50-400 CPS -55°C +71 °c 
J 3 Phase (1 Phase Available.) 

912·3 800W 50V DC DC 10K 100150-400 CPS -55°C +71°C 
f3 Phase (1 Phase Av<:ilable.) 

MODIFICATIONS to gain, input impedance, signal frequency, power level and operating temperature available. 

985 6.5 W 23 VDC DC DC 10K 28 VDC -55°C +71 °c 
20 115V 400CPS 

Provisions for Balance and Null current adjustment. Will drive either a single center tapped coil Dr two separate coils. 

312A Full Wave 10V DC 60 CPS 10K 10 28VDC -55°C +125°C 
11.5V 60PS 

312 Full Wave 10V DC 400 CPS 10K 10 28VDC -55°C + 125°C 
115V 400PS 

312B Full Wave 10V DC .4 to 4KC 10K 10 28VDC -55°C +125°C 
115 V Reference 

30 28VDC -55°C +l25°C 
6.3V 400CPS 

-55°C +lOO°C 

CONTROL TECHNOLOGY CO .• inc., 41-16 29th Street, long Island City, N.Y. 11101 • 212 EMpire '·2133 
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• Units available which will meet applicable MIL Specifications 

• Devices designed to operate with A.C., D.C., synchro or resolver 
command signals. 

• All units feature self·contained transistorized high reliability elec
tronics and power supplies. 

i@.i'hlrtl t!1rtl SECTION 4900 

• Units now in use on numerous systems involving: 
Simulators Ground Support Aircraft instrumentation 
Fire Control Missile Tracking Missile instrumentation 
ASW High Accuracy Positioning Stable P,atforms 

• Special systems can be designed in accordance to your detailed 
specifications. eTC will also design "Interface" equipment to 
integrate major control systems. 

INDIC-ATORS 

CS-211 Shipboard Indicator CS-106 Single Pointer Indicator CS-l09 Dual Pointer Indicator 

ACTUATORS 

CS-202-2 300 lb. in. actuator 

CS-198 250 oz. in. 0.1% accuracy actuator 

Fine and Coarse data transmitter assembly 

CS-202-1 Two speed synchro 
high accuracy actuator 

SYSTEMS 

Dual Channel Resolver Angle Computer 

CONTROL TECHNOLOGY CO., inc., 41-16 29th Street, Long Island City, N.Y. 11101 • 212 EMpire 1-2133 
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Buy CLIFTON QUALITY 
ELECTRONIC MODULES 

Clifton designs and manufactures power supplies (regulated and un
regulated), signal comparators, summing and isolation amplifiers, 
single and dual channel amplifiers, amplifiers and resolvers chains, 
and a wide variety of similar items. Call Clifton for quality electronics. 

SERVO AMPLIFIERS 

Clifton amplifiers include a wide variety of 0°-180° and 90° units, 
summing, isolation and booster amplifiers. Many of these have 
been especially designed to work compatibly with Clifton motors or 
resolvers. Call Clifton for sophisticated amplifier-resolver chains. 

FLIGHT CONTROL AND ELECTROMECHANICAL SUB ASSEMBLIES 

Clifton can custom design and manufacture servo packages to meet 
your special needs. As examples of our competence, shown above are 
(from left to right) a servo assembly in the F-Ill aircraft, an auto
matic stabilization actuator used in the Sea Knight CH46A helicopter, 

SID, D/S CONVERTERS 

Composed of reliable, all solid state circuitry mounted on easily in· 
terchangeable printed circuit boards, these low cost converters can be 
used to interface any type of synchro outputs to digital computers, 

. readouts, displays or printers. Or, conversely, they can convert a 
digital computer output to 3 or 4 wire synchro signals. Although de· 
signed especially for the process control and machine tool fields, this 
system can easily be modified for military applications. 

SEE SECTION 3500, page 1727 for a descrip
tion of our wide line of Synchros, Servo 
Motors, and Torquers. 

and Tacan range and bearing couplers in use on a number of aircraft. 
Clifton also manufactures D/A and A/D converters, precise angle 
indicators, lat/long indicators. What's your special need? 

Using a serial BCD input signal, these indicators are designed to be 
used in conjunction with Air Transport Inertial Navigation System 
(INS) or Distance Measuring Equipment (DME) type equipment. All 
are fully compatible with the requirements of ARINC Specifications 
561·2, 568 and those covering Air Transport Indicators. 

In operation, each indicator recognizes the address of a specific 
function parameter, decodes the serial BCD data, and provides a digi
tal display of the information. Important design advances in the areas 
of fault monitoring and detect circuitry plus central dimming capa
bilities are incorporated into the basic indicator design philosophy. 

GENERAL SALES OFFICE: 5050 State Rd., Drexel Hill, Pa. 

215 622-1000 TWX: 510 669-8217 
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SERVO/SYNCHRO MODULES mmm 
DATA DEVICE CORPORATION I DEPT. 19 
100 TEC STREET, HICKSVILLE, N. Y. 11801 

All specifications subject to change without notice TWX, 510·221·1874 • PHONE, 516·433·5330 

ECA 118 SERIES ELECTRONIC CONTROL AMPLIFIERS 
The Model ECA 118·1 Elec· 
tronic Control Amplifier pro
vides the Systems Engineer 
with a new design tool. Par
ticularly useful to airborne 
instrumentation, this unit ob
viates the classica I servo 
methods of driving multiple 
synchro loads from a single 
source. 
The Eleclronic Conlrol Ampli· 
fier Series has been designed 
10 wilhsland Ihe rugged envi· 
ronmental extremes of Mll-E-
5400. Common mode configu
ration, high open loop gain 
and power limiting circuitry 
provides extremely high accu
racy and complele load·lo· 
load, and load-ta-source iso
lalion. Complelely solid·slale 
(NO MOVING PARTS), Ihese 
devices offer the extra divi
dends of high reliabilily and 
low maintenance. 

LADDER 
NETWORK 

TYPICAL APPLICATION 

I" - - ECA - - - --, 

I I 
I I 
I 
I 
I 
I 
I 
I + I 
I I _______ J 

SCOTT T LOAD 

FREOUENCY Inpul INPUT CURRo 
RESPONSE Voltage 

RATED Open Drift Drift 
OUTPUT Loop Unily Slew vs Initial vs 

High Power Amplifiers Model 
Volts 
Min. 

100 rnA Surge Capabi lily D·30 ±lB 
200 rnA Surge Capabilily D·31 ±18 

65 rnA Surge Capability D·32 ±11 
200 rnA Surge Capabilily D-33 ±11 
650 rnA Surge Capabilily D-34 ±lB 
1.5 A Surge Capabi lily D-35 ±18 

14 BIT MINIATURE OIGITAL/SYNCHRO CONVERTERS 
EOSC Series Specifications - Electric.1 

PARAMETER VALUE 
ACCURACY (1) ±4 minules 
RESOLUTION 14 Bils 
CODING natural binary 'angle' 
LOGIC .~ __ --"p"ar..::a;cll=el, positive logic, TTL levels 
OUTPUT (2)(3) 3 wire synchro 11.8V rms 

L·L 400 Hz driving up 10 
300 ohms L·L balanced 

REFERENCE 
INPUT (2){3) 

POWER SUPPLY 
REQUIREMENTS 

26V rms 400 Hz 
+ 15V al 100mA, -15V at 80m A, 

+5V al 50 mA 

(1) Accuracy applies over operating temperature range, 
±5% variation of power supplies, ±10% ampl i
tude and frequency variation and up to 10% har
monic distortion of the reference and for any 
balanced load from no load 10 300 ohms L-L 

(2) Other input and output voltages and frequencies 
avai I abl e. 

(3) Transformer isolated. 
Price (1-9) from $495 

MINIATURE RESOLVER/SYNCHRO CONVERTERS 
ERSC Series Specifications - Eleclric.' 

PARAMETER VALUES 

ACCURACY'" ±2 minutes 
INPUTS(2) resolver voltages, ±lOV peak 

al 400 Hz 
INPUT IMPEDANCE 10 megohms min.; SO p~ 
OUTP,tTT'('2) 3-wire synchro voltages, 90V rms 

L·L no load, 400 Hz Iransformer 
isolated 

OUTPUT IMPEDANCE 100 ohms L-L max. balanced to S% 
LOAD any balanced load from no load 10 

2500 ohms L·L 
"PO;;;W=ER~SOiUnPPn.L'Y'----"±'I""Svat550mA p~ 
REQUIREMENTS full load 

(1) Accuracy applies over operating temperature range, 
±5% variation of power suppl ies and ±10% ampl i
tude and frequency variation and up to 10% har
monic distortion of the inputs and for any balanced 
load from no load 10 2500 ohms L·L. 

(2) Other input and output voltages and frequencies 
available. 

Price (1-9) from $295 

eem I 1969 

Gain Gain FFO Rate Temp. Ollsel Temp. 
mA dB MHz KHz vi ,"s ,"v/oC nA nA/oC 

Min. Min. Min. Min. Min. Max. Max. Max. 

60 84 I 15 1 10 25 
150 86 0.75 1.5 0.1 25 750 

40 88 0.8 2 0.1 25 750 
110 88 0.8 2 0.1 25 750 
280 86 1 4 0.3 50 750 
250 86 0.8 8 0.5 65 50 

II 
13 BIT MINIATURE SYNCHRO/OIGITAL CONVERTERS 

ESOC Series Specific.tions - Eleclrical 

PARAMETER 
ACCURACY (l) 

RESOLUTION 
CODING 
DIGITAL OUTPUT 

SYNCHRO INPUT ")(3) 

VALUE 
±4 minules ±0.5 LSB 

13 Bils 
natural binary 'angle' 

parallel, posilive logic, TTL levels 
13 angle dala and I inhibit lines 
ll.8V rms L-L 400 Hz (ESDC·L), 

90V rms L-L 400 Hz (ESDC-H) 
;cRE~F"EO<R;o;EN"'C"E-----~2""6V~rms 400 Hz (ESDC:W;--
INPUT"'''' l1SV rms 400 Hz (ESDC·H) 
SYNCHRO INPUT 010 360·/sec 
RATES for full accuracy 
POWER SUPPLY + ISV al 40mA, - LSV al 20mA, 
REQUIREMENTS +SV al 200mA 

(1) Accuracy applies over operating temperature range, 
±50/0 variation of power supplies and ±10% ampli
tude and frequency variation and up to 10% har
monic distortion of synchro and reference inputs. 

(2) Other input voltages and frequencies available. 
(3) Transformer isolated. 

Price (1-9) fro m $645 

14 BIT MINIATURE SOLID STATE 
CONTROL TRANSFORMER 

SSCT Series Specifications - Electric.' 

PARAMETER VALUE 
ACCURAcym ±4 minutes 
RESOLUTION 14 Bits 
CODING nalural binary 'angle' 
;CD7.IG:;,IT,",A",L~IN"P..:Uc.cT __ -,p:::a;.:rallel, positive logic, TTL levels 
SYNCHRO JI.8Vrrns L·L 400 Hz (SSCT·L) 
INPUT'"m 90V rms L·L 400 Hz (SSCT·H) 
REFERENCE 26V rms 400 Hz (SSCT·L); 
INPUT""J) Jl5V rms 400 Hz (SSCT·H) 
OUTPUTS AC(3' and DC"', outpul gradienl 

controllable by an external resistor 
POWER SUPPLY + ISV al 30m A, -15V al 10~ 
REQUIREMENTS +SV al SOmA 

(1) Accuracy applies over operating temperature range, 
±5% variation of power supplies and ±10% ampli
tude and frequency variation and up to 10% har
monic distortion of synchro and reference inputs. 

(2) Other input voltages and frequencies available. 
(3) Transformer isolated. 

Price (1·9) from $400 

0.8 
10 
10 
10 
10 
3 

PLEASE SEE SECTIONS 1100 AND 2000 
See YELLOW SECTION for Local Offices, Phones 

MODEL ECA 118·1 SPECIFICATIONS 

PARAMETER VALUE 

ACCURACY Three arc minutes 

GAIN Unily 

PHASE SHIFT Negligible 

LOAD Eight synchro servos 
(as low as 75 ohms) 

INPUT IMPEDANCE lOOK 
----_._--
OUTPUT IMPEDANCE Negligible 

INPUT VOLTAGE '" 11.8 VAC line·lo·line 

INPUT POWER 115 VAC, 400 Hz; 
10 VA Max. ·MIL·STD·704 B 

WEIGHT 1.5 pounds 

OPERATING 
TEMP. RANGE -55·C to 100·C 

NOTES; '" Also available gO VAC line·lo·line. 

INPUT IMPEO. 

Dill. CM 
MD MD Price 
Typ. Typ. Case Size (1·9) 

I 100 1.2 x 1.8 x 0.6 $ 80.00 
1 100 1.115 x 1.115 x 0.515 $ 95.00 

.4 25 1.115 x 1.115 x 0.420 $ 67.00 

.4 25 1.115 x 1.115 x 0.515 $ 67.00 

.4 25 1.65 x 2.8 x 0.6 $125.00 
1 100 1.65 x 3.3 x 0.630 $110.00 

14 BIT MINIATURE DIGITAl/RESOLVER CONVERTERS 
MDRC Series Specific.lions - Electrical 

PARAMETER VALUE 
ACURAC~y~(1~'~------------~±~4~m~in~uI~e-s-------

RESOLUTION 14 Bils 

CODING nalural binary 'angle' 

LOGIC parallel, posilive logiC, TTL levels 

OUTPUTS 10 sinO sinwl and 10 cosO 

REFERENCE INPUT''' 

POWER SUPPLY 
REQUIREMENTS 

sinwt volts at 5mA. where () = 
digilal inpul angle and w ~ 
reference input frequency 

26V rms 400 Hz transformer 
isolated 

+ ISV al 30mA, -15V al 10mA, 
+SV al SOmA 

(1) Accuracy applies over operating temperature range, 
±5% variation of power supplies and ±10% ampli· 
tude and frequency variation and up to 10% har
monic distortion of reference. 

(2) Other input voltages and frequencies available. 
Price (1-9) from $425 

ELECTRONIC CONTROL DIFFERENTIAL TRANSMITTER 
ECOX Series Specificalions - Electrical 

PARAMETER VALUE 

ACCURACY'" ±4.5 minules 

RESOLUTION 14 Bils 

CODING natural binary 'angle' 

LOGIC parallel, posilive logiC, TTL levels 

OUTPUTS 10 sinO sinwl and 10 cosO 
sinwt volts at 5mA. where () = 

digilal inpul angle and w ~ 
reference input frequency 

SYNCHRO INPUT(2) 11.8V rms 400 Hz Iransformer 
isolated 

POWER SUPPLY +ISV al 30mA, -ISV al 10m A, 
REQUIREMENTS +SV al 50mA 

(l) Accuracy appl ies over operating temperature range, 
±5% variation of power supplies and ±10% ampli
tude and frequency variation and up to ,10% har
monic distortion of synchro input. 

(2) Other input voltages and frequencies ava,ilable. 
Price (1·9) from $635 
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GAP 
INSTRUMENT CORP. 

SYSTEM CAPABILITY' 
o SOLID STAT I;: 

SERVO 
Pre-engineered Servo-Pax miniaturized modules 
which provide highly reliable, transistorized, 
high density servos for military and industrial 
systems. 

'& ~ - $ 

~59 ~~ 
tiEGRW, ~~ 

* ~ 

ACTUATORS - A servo Rotary 
Actuator System for aircraft 
camera positioning that com
bines high torque and accuracy 
in its output. High density pack
age with digital circuits capable 
of . providing an increase in dis
crete output positions. 

INDICATORS ~ To serve as in
puts or outputs in the determi
nation of distance, bearing or 
position and extremely useful as 
test equipment. 

o ELECTRO-MECHANICAL 

Generation of complete systems to meet all ap
plicable MI6 specifications for • Navigation· 
ASW· Fire Control • Missile Tracking· Search 
• Computers • Simulators • Nuclear Controls. 

RELATIVE VELOCITY COMPUTER 
TEST SET -A ground support 
equipment for testing a variety 
of inertial alignment computer 
systems with capability of com
plete self-test. A hybrid system 
employing analog and digital 
electro-mechanical and solid 
state circuitry. 

OWN SHIPS MOTION SIMULATOR 
A shipboard navigation and fire 
control training equipment using 
electro-mechanical computing 
techniques capable of simulating 
all surface maneuvers of ships of 
the fleet. 

DIGITAL 
Converters 

A to D ... D to A To meet your interface requirements, GAP has a complete line of 
prototype converters which can be custom-designed for your individual application. Avail
able as both solid state and electro-mechanical units, they feature multi-speed, multi

. channel operation in a variety of visual displays. Two of the units are the Model S3262 
and Model S3255. 

DIGITAL/SYNCHRO 
CONVERTER SOLID 
STATE/MODEL S3262 
A compact, low-cost unit 
for operation with digital 
computers associated with 
Simulators, navigation and 
control applications. Logic 
levels and impedances are 

compatible with all present integrated circuits. Fea
tures - 3 wiresynchro or 4 wire resolver output. 26V 
or 115V reference input • 60 or 400 Hz operation • 
II.8V or 90V line to line output. Transformer output 
isolation. Non-standard input logic levels. Storage 
registers. Hermetic sealing. 

8 CHANNEL SYNCHRO/ 
DIGITAL CONVERTER SOLID 
STATE/MODEL S3255 
Converts synchro data to 
parallel digital data through 
the use of the dual phase 
shift technique, which fea
tures simple circuitry with 
few precision components. 
Variations in the reference frequency are compensated 
by means of a synchronized oscillator which tracks the 
reference frequency over the range of 380 to 420 Hz. 
Multiplexing of the 8 synchro channels is by means of 
a digital time gate so that no error is introduced by 
multiplexing. 

GAP 
Brooklyn Avenue 

Westbury, Long Island, New York 
516/ED 3-8020 

GAP INSTRUMENT CORP. is a designer/producer of precision 
electro-mechanical components, servo/digital! analog systems arid 
remote-positioning devices for control, computation, display and 
simulation. 
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STANDARD SYNCHROS & RESOLVERS 
• All sizes: 5, 8, 10, II, IS, 18, and 23 ... 60 and 400 Hz 
• All functions: control and torque transmitters and receivers; control 

transformers; differentials; induction pots; resolvers - including 
4-wire and compensated types 

• BuWeps and tandem models 

• Typical accuracy ± 7 minutes; ± 3 minutes in hi-accuracy units 
• Wide range of mechanical options: flanges, terminals, shafts 

• Throughbore construction generates I.D. of stator, bearing cap, and 
housing in one pass for perfect alignment. 

BRUSH LESS SYNCHROS & RESOLVERS 
Brushless designs eliminate the wiping contact that normally couples 
signals to synchro rotors. Results are increased life, reduced friction error, 
vibration immunity, and reduced RFI emission. We make two types: 

Full-Rotation HAROSYN® types use rotary transformers to couple 
signals to rotors; allow unlimited angular travel. 
• Sizes 8, 10, and 11 standard; larger as special 
• Full range of functions - including 4-wire resolvers 
• Typical accllracies ± 7 minutes 
• Rated for 175c C. continuous duty 

Limited-Rotation types use hairspring conductors to couple signals 
to rotors; have stops at ± 165° from electrical zero. Lower cost for 
limited-rotation applications. 
• Sizes 8 and 10 standard 
• Full range of functions 
• Typical accuracies ± 7 minutes 
• Rated for 150°C. continuous duty 

PANCAKE SYNCHROS & RESOLVERS 
• Custom-designed and built to your electrical and 

mechanical specifications 

• Wide selection of stack heights, widths, and diameters 
• Housed or unhoused; with or without integral bearings 

for gimbal support 

• Housing materials include stainless steel, aluminum, beryllium, 
titanium 

i4§.iiij'ffi!tli S EeTIO N 4900 

Size 8 Control Transformer 

Size 10 FUll-Rotation Type 

Size 10 Hairspring Type 

• Standard lamination dies on-hand for many common sizes 
Unhoused for gimbal mounting Titanium Housing 

SERVO PACKAGES 
Custom-built packages combine motors, synchros, and other rotating 
components with gear trains, clutches, and electronic logic to perform 
specific functions. Integrating, synchronizing, computing, and function 
generation are typical. We build to your prints or design to your 
input/output specs. You get uniform high performance because all 

rotating components - even gear trains - are built in-house. 

Write for complete specs. 
Or call 215-692-2700 
(TWX 510-663-0335) 
for price and delivery. 
You'll like the answers! 

Typical servo pack
age integrates DC 
command signal to 
produce linear out
put speed. Linearity 
is ±0.1% over 
1000:1 speed range. 
Used.in tracking and 
fire control. 

SERVO CONTROLS, INC. 

48 WESTTOWN ROAD • WEST CHESTER, PA. 19380 
Precision Servo Motors, Too - See Section 3500, Page 1741 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2667 



INSTRUMENTS, AMPLIFIERS and ACCESSORIES 
FOR MILITARY AND INDUSTRIAL CONtROL SYSTEMS 

SERVO AMPLIFIERS 

• DC, pot and synchro inputs 

• 60 and 400 'V outputs 
• Hybrid 972A (.5 cu in, 9 watts) to Triac 

893A (800 watts) 

• 160 different models 

SERVO TESTERS 

• 100C,general purpose use 
• 103A, prod and field test 
• Frequency and transient response 

• For DC and AC servos 

SVNCHRO AMPLIFIERS 

• 929R, 90V./line, 400 'V stators 

• 820A, 90V./line, 60 'V stators 

• Buffer CX's from CT and TR loads 

• High accuracy and fast response 

SERVO DEMONSTRATORS 

• Laboratory experiments 

• Industrial training 

• Synchro and pot data 

• 60 and 400 'V models 

SVNCHRO DIRECTORS 

• Generate 1 and 36 speed stator voltages 

• Constant velocity and harmonic motion modes 

• Computer programmed 

• 60 and 400 'V stator outputs. 

I 

Write tor Catalog of our COMPLETE Servo Line. 
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COMPACT PACKAGES or COMPLETE SYSTEMS 
MIL-GRADE AND FAST DELIVERY 

High Torque 12 Channel 
SVNCHRO REPEATERS SERVO DIGITIZER 

• 846B Series 

• 770 Series for 400 rv • 1, 1 & 10, 1 & 100 synchro data 

• 847 Series for 60rv • 13 bit grey code output 

• 8' error • Rugged construction, shipboard use 

• 300 oz in shaft torque 
• 117V. line power 

Two Speed 
SVNCHRO REPEATERS 

• 771 Series for 400 rv 
• 921 Series for 60rv 
• 16,25 and 36 speed 
• Shaft at hi speed 
• 117V. line power 

DC and AC 
POT FOLLOWERS 

• 900 Series 
• DC, 60 or 400 'V inputs 

• 1,3 or 10 turn pots 
• Torques to 300 oz in 

• 117V. 60 or 400 'V power 

Modifications from Standards readily available. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2669 
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-.JAN HARDWARE 
MANUFACTURING COMPANY, INC. 

47-27 36th St., Long Island City, N. Y. 11101 • (212)361-0800 

OUTPUT INPUT 

LIMI,T STOP COM'PONENTS 
Designers can now consider the limit stop as' a component to 
design. with. such as potentiometers, capacitors, or other stand
ard units. The simplicity of adjustment and the. large number of, 
available turns enables the stop range to be set with extreme 
precision. Conveniently located dual locking screws maintain 
settings under all conditions of shock and vibration. 

Available for 
1/4" and 7\6" shafts. 

Specify ~ (3)' for 316/1 
- (4) for 1/4" 

o 
LS 552 LS 554 LS 556 
Washer Collar Stop Plate 

Universal, miniature, self·aligning 
Cat. No. AP·1530 & Ap·1538 

A unique series of shaft, couplers tliat ac
commodate either simHar or dl,similar 1fa", J{," or 1/4" shafts. Permits offset misalign
ment to 'Ji6'f and 50 angle. Operates free of 
backlash. Self-extinguishing low water abSorption character
js~ic plastic insulator between precision cast aluminum hubs. 
Each hub has 2 set screws for firm attachment. Alodine finish. He -;-J DIA. 

1 ~~ . ~_.. :p~::3:h H~~E '~,:",::,: :~4:: ± )',," 

':: l-4 X" 

1'.! i. AP.1538~:"243 ~::: Y2" 2U4" lUi' ± )12" 

l %" 

TYpICAL PART NUMBERS: VOLTAGE RATING: 
AP·1530·34 
AP·1538·22 

AP·1530 - 2500 VOLTS 
AP·1538 - 5000 VOLTS 

OUTPUT 

RAWG (-) 
RABG (- ) 

OUTPUT 

,¥~¢ 4:.inu: 
lOIAJt,-J 4 

41~UT JL 
iSOlA \ 

IDlIIt 
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SERVO MECHANISMS & COMPONENTS 
PREDESIGNED 
MECHANISMS 

A complete line of off-the-shelf components for 
assembling an unlimited variety of geared mecha
nisms. Gear ratios to 78,125: 1, zero-backlash 
spring-loaded gears and torquc-limiting slip 
clutches are featured. Assembled units meet de
sign and materials requirements of MIL-E-5400 
and MIL-E-16400. 

ASSEMBLY COMPLETED MECHANISM 

For complete data and catalog of stocked compo
nents, request Bulletin} 02. 

CUSTOM DESIGNS 
PMC specializes in design and manufacture servo 
mechanisms and mechanical modules to user re
quirements for airborne, ground support, com
munications, fire control and other critical appli
cations. The·units shown below are typical of the 
mechanisms designed and manufactured for mili
tary and industrial equipments. 

Short lead time delivery on both prototypes and pro
duction quantities. 

AD,",USTABLE LIMIT 
SWITCHES & STOPS 

0-10, -20, -40 revolutions without snap action 
switch, 0-25 revolutions with snap action switches 
actuated just before 'mechanical stops. All models 
infinitely adjustable with single external screw. 
SPDT snap action switch rated 7A, 250V. 

Limit Stop Limit Stop And Switch 
Series LS 100 Series LS 300 

5/S and ~8 fI dia. 1%6" dia. 

For complete data, request Bulletins 103 and 104 

CAM SWITCHES 
Adjustable-in-Motion 

PMC's patented cam switch design incorporates 
in a single component all the functions of a con
ventional plate cam, cam follower and snap
action switch, eliminating the need for separately
mountcd cam mechanisms and switches and their 
associated hardware. Externally-adjustable dwell 
angles can be set to any position with respect to 
the shaft. All models available as single- or multi
switch types, with ganged switches independently 
adjustable. 

Model CS 402 Miniature Cam Switches 

Miniature units designed and manufactured to 
military and aerospace specifications. 

Diameter: 1-1/16", equivalent to 
to BuOrd Size 11 

Length: 0.8", one switch, plus O.S" 
per switch 

Dwell Angle: 3 0 to 3Sr 
Switch: SPDT 
Rating: SA, 2S0Y AC, 30YDC 
Multi-Switch Models: up to 10 

switches 
Shaft: 0.12S" dia. 

For complete data, request Bulletin 106 

Model CS 601 Subminiature Cam Switches 

Subminiature units for airborne, space vehicle 
and other applications where size and weight are 
critical. 

Diameter: 0.7S", equivalent to 
BuOrd Size 8 

Length: 0.730" one switch, plus 
0.437" per switch 

Dwell Angle: 30 to 3Sr 
Switch: SPDT 
Rating: 7 A, 2S0Y AC, 30YDC 
Shaft: 0.125" dia. 
Multi·Switch Models: up to 8 

switches 

For complete data, request Bulletin 109 

Model CS 501 High-Power Cam Switches 

Industrial types for control, cycling and se
quencing of machine operations. End- or side
mounting, with or without switch covers. Dials 
permit visual adjustment of switching points and 

dwell angles. 
Dwell Angle: SO to 355 0 

Diameter: 3.S" 
Length: 3" one switch, plus 

1. 5" per switch 
Shaft: OS' dia. 
Switches: SPDT, DPDT. 

Special types to 
requirements, 

Ratings: to 25A and 600 V, 
inrush current 
to 75A 

For complete data, request Bul/etinl08 

PRECISION MECHANISMS CORPORATION 
44 BROOKLYN AVENUE, WESTBURY, L.L, NEW YORK 11590. (516) ED 3-5955 
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ELECTROMECHANICAL AND SOLID-STATE SYSTEMS 

ABOUT SDC ••• 
Servo Development Corporation 

specializes. in the engineering; de
sign, development and manufacture 
of sophisticated products from IC 
digital pulse generators to precision 
electro-mechanical servomecha
nisms. 

SDC has pioneered the Micro
juster®, an accurate manual input 
instrument for generating electrical 
signals proportional to a digital 
counter display. 

The cOmpany has received recog
nition in the field of timers and 
intervalometers for navigation and 
weapons release systems. SDC brings 
its broad range of experience and 
engineering "know-how" to a variety 
of products for the aerospace field. 

INTERVAlOMETERS AND TIMERS 
This product line offers program

mable intervalometers for weapons 
release systems and bombing and 
navigational timers, which have been 
designed and qualified to meet the 
requirements of MIL-E-5400. Digital 
solid-state/electro-mechanical tech
niques provide adjustable and fixed 
timing cycles from ten milliseconds 
to 24 hours with accuracies of .01 % 
over the environmental range. 

Electrical .outputs in the form of 
relay closures, solid-state switching, 
single or repetitive spaced pulses are 
available to meet specified require
ments. Timers featuring "Time-to
Go" displays are available with white 
and red integral lighting. 

AIRCRAFT FLIGHT INSTRUMENTS 
These servo indicators and digital 

data receivers are used in commer
cial jet transports and military air
craft. They are designed to meet 
ARINC and MIL-E-5400 standards. 

Inputs can be analog voltages or 
synchro signals from a CADC or 
serial BCD information from a DADS 
computer. The temperature indica
tors can be driven by a resistance 
probe as part of their input bridge. 

Digital, pointer or combination 
displays with red or white integral 
lighting are available. 

Please write for our Aircraft Instru~ 
mentation Brochure which describes 
in detail our Servo Altimeter, SAT, 
RAT, Mach Number and other 
indicators. 

DIGITAL CODE GENERATORS 
The Model No. 432A Code Gen

erator is used for rapid testing of 
digital data receivers featuring digital 
readouts. It generates 2-wire, 32 bit 
digital serial data words compatible 
with the requirements of ARINC 575 
and 576 DADS computer. The Code 
Generator is capable of simultane
ously testing up to ten data receivers. 

Four different modes of operation 
provide the capability for rapid auto
matic testing and scanning the digital 
data receivers and for generating 
repetitive 32 bit words for circuit 
troub le-shooti n g. 

A similar instrument, Model No. 
440 Code Generator is available for 
use in checking 6-wire ARINC 561 
INS and DME equipment. 

DIGITAL PRODUCTS 
Digital solid-state pulse generators 

and programrners are custom· de
signed for specific outputs and meet 
the standards of MI LcE-5400. I nstru
mentation is available to encode, 
decode and display digital signals. 

The pulse generators are capable 
of accepting multiple input pulses, 
amplifying, I.imiting and/or shaping 
them to produce programmed sig
nals. Outputs are avai lable to the 
multi-ampere range and with rise 
and fall times down to the nanosec
ond region. 

High current output pulses are 
shaped to eliminate R.F. generation. 
Techniques include the use of mono
I ithic and discrete ci rcuits. 

COUNTERS-LOW TORQUE 
Revolution type instrument coun

ters offer numeral sizes to 5/16 inch. 
They are available in internal and 
external pinion models. Variation 
counters display N-S, E-W, Lat.
Long., Plus-Minus. 

~er"o lBJ::.:,opment 2 W;II;, Coo" • H ;,kn; II •• N. Y. 11802 • (516) 681·4343 
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ANALOG DIGITAL 
CONVERSION EQUIPMENT 

Electromechanical synchro 
to digital converter 

used on nuclear submarine. 

WRITE TODAY 
FOR SUPERIOR'S 
SERVO 
ENGINEERS 
HANDBOOK 

Our entire organization is dynamically oriented to meet current and 
future equipment needs for AEROSPACE, SHIPBOARD, SUBMARINE, 
AIRCRAFT CONTROLS, GROUND SUPPORT, MISSILE PROGRAMS. 

Superior offers complete facilities for· research and development, 
engineering, production of a broad list of sophisticated instrumentation 
and systems; manufacturing from specs or prints. 

A. complete stock of standard preci.sionservomechanism parts is available' 
for fast economical manufacture· of special purpose instrumentation .. 

See YELLOW SECTION for Local Offices, Phones 
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Solid State Servos 
Transmagnetic solid state components and sub
systems replace mechanical systems with moving 
parts, contain components including computing 
modulators and demodulators which are used in 
mechanical or solid state servos, and also inter
face systems with synchro, resolver, digital, AC 
or DC inputs and outputs. With many models off 
the shelf, you can have a working system in days. 

TYPICAL APPLICATIONS 

[ (co'AlDe 

}A-Bl 

Synchro Input Devices 
655 Series SYNCHRO TO SIN·COS DC OUTPUT 

Model 

655MP4 
655MP2 

'A655MP2 
'655-NV-400M 
655-90-MP2 
655-60M 

"655-NV-60M 

"Buffered Outputs 

Freq. 

400 
400 
400 
400 
400 

45 to 65 
45 to 65 

3 Wire l.l. 
Ref. AC 

11.8/26 
11.8/26 
11.8/26 
ll.8/26 
90/ ll5 
90/ ll5 
90/115 

Size 

0.58 x 2.03 x2.28 
0.78 x 2.53 x 3.22 
0.78 x 2.53 x 3.22 
1.84 x 3.19 x 3.44 
0.78 x 2.53 x 3.22 
1.53 x 3.19 x 3.44 
2.75 x 3.25 x 5 

All models: Accuracy 5 minutes; outputs ± 10V DC; operating 
temperature -55 to +S5° (For lower cost 0 -70°C replace 
M by C in model number; synchro and ref. a.c. inputs transformer 
isolated. 

Line Variation: NV models; the sine and cosine DC outputs vary 
less than %% for 10% amplitude variation in 3-wire synchro 
input. In all other models, outputs vary proportionately to line. 

Output Impedance: Buffered units have less than 5 ohms. All 
others approximately 4K ohms with recommended load lOOK 
ohms ± 1 %. Buffered units require ±15V DC and outputs are 
common to DC supply. 

678 Series SYNCHRO TO LINEAR DC 

Model No. 

678-26-M 
678-115M 
678-60M 

Freq. 

400 
400 

45-60 

3 wi re l.l. ref. 

11.8/26 
90/115 
90/115 

Input Imp. 
l.l. min. 

40Kohms 
lOOK 
40K 

SPECIFICATIONS 
Accuracy: 6 minutes. 

Output: -10 to + 10V 
DC synchro angles from 
-ISO to +1800 • 

Line Variation: output invariant 
for ±10% AC line variation. 

Operating Temperature: -55 to 
+85°C. For lower cost 0 to 70°C 
replace M by C in model number. 

1602 Series SYNCHRO TO DIGITAL 

All synchro inputs; 12 bit binary 
or 4 decade decimal output. 

See section 2000 EEM 
for specifications. 

Model 1620MP13 SYNCHRO TO SYNCHRO 

Description: This device is a power amplifier and synchro level 
translator accepting a 90V L.L. input and furnishing l1.SV L.L. 
out with capability of driving up to 3 Size 11 torque receivers 
plus control transformers. 

OTHER SPECIFICATIONS 
Accuracy: 6 minutes. Frequency: 400Hz. DC Supply: ±25V. 
Size: 1.84 H x 3.19 x 3.44 max. 

OTHER MODELS 
Inputs and Outputs: 50,60,400 Hz L.L. 11.8,90. 

SEE EEM SECTIONS 2000 AND 2200 FOR MULTIPLIERS, 
DIVIDERS AND OTHER TRANSMAGNETICS MODULES. 
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Synchro Output Devices 

SIN-COS DC TO 3-WIRE SYNCHRO 

Freq- 3-Wire Ref Load Size-
Model HzOut L.L. AC Capability P.C.Card 

650-31 400 11.8 26 3 Size 11 TR's 4112X 8 
A676-10 400 11.8 26 3 Size 11 TR's, 4112 x 8 

crs 
A676-20 400 11.8 26 2 Size 15 TR's 4112 x12 
A676-90 400 90 115 1 Size 11 TR, 4112 x 8 

crs, CDX's 
A676-60 60 90 115 Size 23 TR, 4112 x12 

crs, CDX's 

INPUTS: 10 sin 8 and 10 cos 8, DC voltages repre
senting input angle. 

TORQUE RECEIVER (TR) LOAOS: TR's are difficult 
loads, drawing large currents under dynamic conditions, 
and may "hang up". All models are designed to drive 
sizes listed or equivalent and are short circuit proof. 

CONTROL (CT) OR DIFFERENTIAL (COX) TRANSFOR
MER: The 676 models will also drive CT's or CDX's. 
They are designed for a low null, preventing amplifier 
overload in follow-up systems. 

1612 System 
LINEAR DC TO 
3-WIRE SYNCHRO 

Description: This system consists of a model R670 
followed by a 3-wire synchro output model above. 
Ordering Information: Order 1612- followed by synchro 
output model. Example 1612 - 650-31. 

1613 Series 
DIGITAL ANGLE TO 
3-WIRE SYNCHRO 

12 bit binary angle input to 11.8 or 90V L.L. 60 or 
400 Hz outputs. 
See EEM Section 2000 for specifications. 

Resolver 
Dual Channel Modules 

Series 697 

Model 

697MP4 
697MP2 
697-115MP2 

RESOLVER (AC) TO 
SIN-COS DC 

Ref. Amp. 

26V 
26V 

115V 

Size 

.58 x 2.03 x 2.28 

.78 x 2.53 x 3.22 

.78 x 2.53 x 3.22 

OTHER SPECIFICATIONS 
Accuracy: 6 minutes. Outputs: -10 to + 10V DC. 
AC Inputs: 0 to 11.8. Input Imp.: 40K ohms Min. 
Isolation: Inputs, outputs, excitation fully isolated. 
Loads: lOOK ohms. Operating Temperature: -55 to 
+85°C. For lower cost 0 - 70°C replace M by C in 
model number. 

FULL SCALE INPUTS 5 to 115V RMS UNITS 
AVAILABLE. 

Series 1614 
DC SIN-COS TO 
RESOLVER (AC) 

Model Frequency Outputs 

1614-10C 400 Hz Oto 15V RMS 
1614-90C 400 Hz Oto 90V 
1614-60C 60 Hz o to 90V 

Size-
P.C.Card 

4112X8 
4112 x 8 
4112 X 8 

Accuracy: 6 minutes. Operating Temperature: 0 to 70°C. 
Replace "c" by "M" for -55 to +85°C. 

Series 1613 
DIGITAL ANGLE TO 
RESOLVER (AC) 

12 bit binary angle input and 0 to 115V RMS 400 or 
60 Hz reference input. AC sine and cosine outputs. 

See EEM Section 2000 for specifications. 
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Trigonometric Computing Servos 
These solid state modules perform trigonometric 
computations and transformations which pre
viously required mechanical moving parts. 
Together with solid state synchro, resolver, 
digital, ac or dc conversion modules manu
factured by Transmagnetics, they make possible 
all solid state computing servos and interfacing. 

Series 670 LINEAR DC TO SIN-COS DC 

-180 fo +'80~ 

e 
+!O 10 -IOVDC 

SPECIFICATIONS 

MODEL 

670 

ACCURACY: 15 minutes. 

SIZE, 1.84 x 3.18 x 3.43 

DRAIN: 100 MA max. from 
±15V DC. 

max. 

INPUT IMPEDANCE, 10K 
min. 

MODELS AVAILABLE: 
R670 0 to 50°C operati ng 
temperature. 
670MP13 -55 to +85°C. 

IOsin8 

IOeosf) 

Series A678 SIN-COS DC TO LINEAR DC 

SPECIFICATIONS 

ACCURACY, 6 minutes. 
SIZE, 1.84 x 3.18 x 3.43. 

INPUTS IMPEDANCE: 
lOOK ohms. 

CONVERSION TIME: 1 MS. 

DRAIN: 125 MA max from 
±15V DC. 
MODELS AVAILABLE, 
A678M -55 to +85°C 
operating temperature. 
A678C 0 to 70°C. 

Series 695 DC RECTANGULAR TO 
POLAR. CONVERTER 

Y:::R sin {} 

X:RsinB B 

SPECIFICATIONS 

INPUTS RANGE: -10 to 
+IOV. 
OUTPUTS, R: .050 to 10V 
H: -10 to +IOV. 

ACCURACY: 6 minutes. 

LINEARITY, 0.1 %. 

SIZE, 1.84 x 3.18 x 3.43. 

CONVERSION TIME, I MS. 
MODELS AVAILABLE, 
695C '0 to 70°C operating 
temperature 
695M -55 to +85°C. 

Series 689 DC COORDINATE ROTATOR 

SPECIFI,CATIONS 

RECTANGULAR INPUTS: -10 to +10V DC 
ANGLE INPUT: -10 to +10 for -180 to +180°C 
RECTANGULAR OUTPUTS, -10 to + lOV DC 

Series 1618 
DC POLAR TO 
RECTANGULAR CONVERTER 

R=~ Y =R sin () 

X~R9inB 

SPECIFICATIONS 

R: 50 mv to 10V DC. 
8: -10 to +lOV DC for 
8 -180 to + 180°C. 

ANGULAR ACCURACY: 15 
minutes. 

R LINEARITY, 0.1%. 

MODELS AVAILABLE: 
1618S 0 to 50°C 
1618M -55 to +85°C. 

Series 743 VECTOR SUMMER 

-IOlo+IOV MODEL 743 OlotlOV 

VO=+~_XI~_Y' 
'--------' 

SPECIFICATIONS 

CONFORMITY, V2% F.S. MODELS AVAILABLE,. 

FULL POWER BW, 20K Hz. 743CP5 0 - 70°C 
9743 SERIES: recom- 9743CP50-70°C 
mended for square waves. 743MP5 0 - 70°C 
SIZE, .78 x 3.19 x 3.44. 9743MP5 -55 to +85°C. 

Series 749 TRIANGLE SOLVER 

- -
01 Oi-'OV 

-10 10+lOV 

Vo= 
-

115\1 
DC 

15V 1 
DC 

SPECIFICATIONS 

CONFORMITY: V2% F.S. MODELS AVAILABLE: 

FULL POWER BW: 5K Hz. 749CP8 0 to 70°C 

SIZE: .58 x 3.19 x 3.44. 749MP8 -55 to +85°C. 
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Computing Sine Wave 
Modulators 

For DC to AC proportional conversion 

These modulators offer high performance, small 
size and off the shelf delivery in military servo 
systems for radar, fire control, autopilots and 
navigation applications where precision DC to AC 
conversion is required. The 1102 Series are state 
of the art wi th phase consta nt to 1/40 over 380 
to 420 Hz, distortion less than 112%, and buffer 
amplifier output. 

Model 1123 is a low cost modulator. 

Modifications can be made for excitation inputs 
from 6 to 115V RMS and frequencies from 60 
to 10K Hz. 

The output of these models do not vary with a 
10% line change. For "multiplying" modulators, 
see Section 2000. 

Series Series Series Series 
1102 152 191 1123 

DC Input -lOto -7 to -5to -2 to 
Volts +10 +7 +5 +2 

AC Output Oto 6 Oto 1 Oto 5 o to 0.7 Volts RMS 

AC Ref. 
Volts RMS 26 26 26 26 

Frequency 400 400 400 400 Hz 

Null 
MVRMS 

Phase 
Degrees 

Size 

5in 3 
phase 

±l ±3 

""-
.58x2.03 l1/s x lV4 
x2.28 x 1 ?is 

SEE EEM SECTIONS 2000 
AND 2200 FOR MULTI· 
PLIERS, DIVIDERS AND 
OTHER TRANSMAGNET
ICS MODULES. 

5 

±5 

l1fsxlV4 
X l?ie 

DESIGN MANUAL 

10 

±10 

0.7xl 
x1.5 

, Tr.msrnagnetics,lnt. 

Send for your free copy of Transmagnetics' 
Design Manual 868. It describes and illus
trates more than 45 applications for trig
onometric modules. The "building block" 
modules, around which the manual is based, 
allow designers to develop all solid state 
computing systems. 

Computing 
Demodulators 

For AC to DC phase sensitive 
proportional conversion 

These demodulators are companions of the 
modulators above for applications in the same 
types of systems. They are also used to condition 
ac signals from strain gauges, pressure and simi
lar transducers to a dc format for telemetry and 
data processi ng. 

Model 840 0.1% LINEARITY 

Q OUTPUT 

o to 5V 
RMS 0 :'::4.3V DC 

26 ±4V 
400 :'::20 Hz 

SPECIFICATIONS 

NULL: 0.5 MV 
LINEARITY: 0.1% FS 
GAIN STABILITY: over -55 to 

+85 0 C: 1 % or 20 MV 
3 DB FREQ. RESPONSE: 

150 Hz min. 
RIPPLE: 1% or 20 MV rms 

LOAD: 100KIl (output 
impedance approx. 3KIl) 

INPUT IMPEDANCE: 50KQ min. 
SIZE: 1 x 1 x 15h! plus mount

ing studs and header. 
WEIGHT: 2.5 oz. 

Model 854 10V DC OUTPUT 

'1"~Q±'"'' 
26 :'::4V 

400 :'::20 Hz 

SPECIFICATIONS 

NULL: 1/2 MV 
LINEARITY: 0.1% FS 
GAIN STABILITY: over -55 to 

+85 0 C: 1 % or 40 MV 
3 DB FREQ. RESPONSE: 

150 Hz min. 
RIPPLE: 1% or 50 MV rms 

LOAD: 100KIl (output 
impedance approx. 4KIl) 

INPUT IMPEDANCE: 50KQ min. 
SIZE: 1 x 1 x 15h! plus mount

ing studs and header. 
WEIGHT: 2.5 oz. 

Model 835 10V DC OUTPUT 

'~I'Q """ 
115 :'::10V 
400 :'::20 Hz 

SPECIFICATIONS 

NULL: 50 MV 
LINEARITY: 0.1% FS 
GAIN STABILITY: over -55 to 

+85 0 C: 2% or 100 MV 
3 DB FREQ. RESPONSE: 

150 Hz min. 
RIPPLE: 100 MV rms max. 

LOAD: 100KQ (output 
impedance approx. 5KIl) 

INPUT IMPEDANCE: 30KQ min. 
SIZE: 21/8" H x 1'%," sq. plus 

mounting studs & header. 
WEIGHT: 4 oz. 
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WESTON-TRANSICOIL 

MOTORS Sizes 5 thru 23, 60 & 400 cycles for military, 
commercial and industrial applications. Servo, synchronous, 
stepper, viscous or inertially damped. High temperature and 
high-torque types available. Versions to meet ARP 497 and 
MIL-S-22432 including QPL types. Integral gear heads, 
optional slip clutches. All units have vacuum impregnated 
windings, stainless steel shafts and bearings. 

MOTOR-GENERATORS & TACHOMETERS Sizes 
5 thru 23, 60 & 400 cycles. Damping, rate and integrating 
(temperature compensated). Available in combination with 
servo motors or as separate units. Options include a range of 
short-housing, high-temperature and high-torque types. Low 
inertia motor tachometers have outputs up to 3.5 v /1000 rpm. 
Output voltage per 1000 rpm on temperature-compensated 
units within ± 0.5% from - 55C to 125C. 

AMPLIFIERS & SPECIAL ELECTRONICS Transistor
ized servo amplifiers designed to provide high linearity signal 
amplification to voltage and power levels required for driving 
motors up to and including size 23. Special features and extra 
inputs available on request. Stepper logic-driver programs 
field excitation to stepper motor windings for maximum 
response. 

COMPLETE PACKAGES Complete servo assemblies and 
sub-assemblies are designed, manufactured and tested by 
Weston-Transicoil to meet specific military, commercial and 
industrial application requirements. Included are data con
verters, incremental servos, indicators & display devices, 
function generators & computing servos. 

servo motors. generators. 

amplifiers & servo assemblies 

Size 8 
Servo Motor 

Size 5 
Motor-Generator 

Size 11 
Servo Amplifier 

Stepper 
Counter Assembly 

Size 8 
Inertially

Damped Servo Motor 

Industrial 
Servo Motor 

with Gear Head 

Size 18 Size 11 
Motor Tachometer Low·Null Motor·Generator 

Stepper 
Logic Driver 

Two Speed 
Simulator 

Plate 
Amplifier 

Tacan 
Combined Coupler 

Contact Weston Components Division. Worc.ester, Pennsylvania. Telephone (215) 277-1300. 

WESTON:"TRANSICOIL 
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vernitron 
precision 

iM,liij'ffiU SECTION 4900 

• synchros • resolvers • servo motors 
• motor generators • tachometer generators 
• damping devices. gyro components 
• stepper motors and logic • dc torquers 

See YELLOW SECTION for Local Offices, Phones 2679 
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MAG TECH 
DC TORQUE MOTORS 

• DIRECT DRIVE 
Elimination of gearing and associated 
backlash results in maximum servo coup
ling stiffness, increased torque to inertia 
ratio at the load shaft, and precise posi
tioning resolution. 

• FAST RESPONSE 
High flux density in the magnetic circuit 
results in low armature inductance and 
low electrical time constant. 

• PERMANENT MAGNET FIELD 
Maximum torque with minimum Input 
power and weight. 

Enables motors to be maintained under 
stand-by conditions without dissipation 
of power or generation of heat. 

The selection chart lists basic D. C. 
Torque Motors and D. C. Tachometer 
Generators available from MAGTECH -
Modifications to mechanical configuta
tion or electrical operating characteris
tics can be provided to satisfy specific 
application requirements. Additional data 
is available upon request for torque mo
tor ratings from six inch-ounce to 150 
foot-pounds peak torque. 

riA VERNITRON \V CORPORATION 

D. C. Torque Motors are designed to produce high torque 
at low speeds, making them ideal for direct coupling to the 
driven load. Performance characteristics of torque motors 
provide significant system advantages: 

MODElt M01lIR PERfORMANCE MECHANICAL DATA' TACH. P(RFORMANCE 

PtI{~:~lIUe 
Power'@ 1(0. tta~ 

l/' K' O.D. oJ.rio. a.~I" :~~ ,.- r ... 
(fO~'~-::"/' •• 1 

o· 
"~l::'u, Spt.d ' ''-(I"","~ I-I (ltv_,) [II.I'!") ........ _.) 

1 .. ··ln.) 1.~m'l 

1500C 
-038 9 70 890 .0002 1.07 1.500 .625 .375 1.6 .0004 .4 .04 21 
-050 15 75 740 .0002 1.73 1.500 .625 .500 2.2 .0005 .5 .06· 25 

-050 -#- SL .19(j .0002 2.92 1.937 .625 .500 4.2 .001194 .75 .14 42_ r---;;;-
,=-~~ 30 65 250 .0003 3.72 1.937 .625 .625 5.5 .0012 .95 .1;_ -~ 1937 -·088 45 8L .J4O .0004 5.03 1.937 .625 .875 7.8 .0018 1.0 .26 56 
to;0 75 150 220 .0004 6.11 1.937 .625 1.300 12.4 .003 1.0 .44 69 
-173 100 175 210 .0005 7.56 1.937 .625 1.730 16.7 .004 1.3 .55 90 

1937B -:.063 40 100 310 .0005 4.00 1.937 .625 .625 5.1 .0019 1.2 24_ -4--088 55 90 220 .0006 5.80 1.937 .625 .875 7.6 .0029 1.5 .39 97 

1937E -0411 15 40 320 .0003 2.38 1.937 .700 .400 2.7 .001 .8 .12 52 

2125 -038 20 60 350 .0002 2.58 2.125 1.250 .375 2.4 .002 .9 .11 32 

-03B 20 50 370 .00025 2.83 2.375 1.250 .380 3.5 .0022 .6 .15 ~ 2375 ~~50. 35 75 250 .0003 4.04 2.375 1.250 .500 4.4 .0034 .8 .24 69 
-063 45 55 180 .0005 6.06 2.375 1.250 .625 6.0 .0042 1.2 .43 91 

2625B -040 30 50 200 .0003 4.24 2.625 1.500 .4110 3.8 .005 1.1 .29 92 
-063 45 38 110 .0007 7.42 2.813 1.000 .625 9.2 .008 1.5 .70 180 

2813 =-~88 75 43 72 .001 11.40 2.813 1.000 .875 15.5 .011 2.0 1.24 220 

-=-~OO 90 47 67 .0011 13.20 2.813 1.000 1.000 18.0 .013 2.6 1.48 230 
-133 170 110 88 .0013 16.20 2.813 1.000 1.325 25.0 .018 3.5 1.99 286 

-054 50 45 98 .0005 7.46 2.910 1.600 .540 6.3 .009 1.0 .98 200 
2910 -=-064 90 75 86 .0006 10.40 2.910 1.600 .640 9.2 .011 1.2 1.11 210 

-100 145 80 60 .001 16.20 2.910 1.600 1.000 15.2 .019 2.0 2.14 300 

-055 60 50 100 .0005 8.45 3.000 1.750 .550 6.8 .Oll 1.3 .85 180 
3000' -=-065 90 75 110 .0005 10.40 3.000 1.750 .650 8.7 .013 1.5 1.05 190 

.3375 -057 80 100 160 .0002 8.00 3.375 2.250 .570 8.5 .017 2.0 .53 81 
3375' 076 100 35 45 .0007 16.9 3.375 1.888 '.760 14.6 .028 2.8 2.7 460 
3620 042 80 70 100 .0003 9.57 3.620 2.180 .410 7.8 .017 1.7 .87 150 

3625 
-040 l~L f---.I.!Q ... f-210_ .01103 5.72 3.625 2.500 .4110· 5.4 .014 1.4 50 120 
-080 150 100 -~ooii5 14.70 3.625 . 2.500 .800 14.0 .034 i 3.0 1.39 160'-

3730 -110 200 115 68 .0016 18.7 3.730 1.640 1.074 24.0 .OS 3.0 3.12 i' 410 
4090' 100 300 70 33 .0015 35.8 4.090 2.000 1.000 30.7 .1194 7.0 7.30 720 
4590 .. 043 95 90 100 .0002 10.0 4.589 3.325 .420 9.4 .047 3.7 .90 160 

45908 
056 .-. 130 55 49 .0009 17.5 4.590 3.000 .560 14.3 .OS 3.8 _2~~----,> ...... }~ 

- 063 170 75 45 .001 19.6 4.590 3.000 .625 17.0 .09 4.5 3.00 390 
4698 030 60 100 160 .00013 C.OO 4.698 3.800 .300 4.8 .027 3.0 .40 69 

-- liD 4110 110 37 .002 38.1 5.125 2.3'30 1.100 48.0 .16 7 9.84 12411 

5125 -L60 .... 700 160 31 .0j15 55.2 5.125 2.390 1.600 83.0 .25 10 ~ .,,120 1000 170 20 .1103 76.6 5.125 2.390 2.200 122.0 .36 20 27.20 . 2160 
-286 1500 180 15 .005 112 5.125 2.390 2.860 159.0 .48 24 37.5 2640 

51258 
-058 115 105 130 .0003 11.2 5.125 4.000 .575 12.0 .08 2.0 1.10 ,~ -::::072 200 120 84 .0004 18.2 5.125 4.000 .720 17.0 .11 3.0 1.87 

057 190 90 50 .0006 20.0 5.125 3.500 .562 15.5 .09 4.0 2.72 380 
5125C '::::'~~1 215 95 47 .0007 23.0 5.125 3.500 .610 18.0 .10 U 3.22 4110 

-065 250 95 45 .0007 25.6 5.125 3.500 .650 19.0 .10 4.5 3.58 400 
110 1000 105 14 .002 104 6.980 4.500 1.100 75.0 .89 18 33.50 1110 

6980 ",130 1200 100 11 .0025 120 6.980 4.500 1.300 92.0 1.10 25 43.00 2300 
·-195 1000 115 8 .003 178 6.980 4.500 1.950 145.0 1.70 36 70.60 3300 

7000 065 300 75 31 .0006 34.6 7.000 5.380 .650 24.0 .30 8.5 7.50 860 

ll968 
060 1150 220 21 .0007 77.5 11.968 10.250 .600 45.0 2.00 25 13.3L ~:5---093 2050 270 15 .0005 125 11.968 10.250 .930 85.0 3.7 43 46.6 

t Note that the basic model number is derived from the motor 0.0.: the first dash number indicates motor width. 
Example: modellSOOC-OSO has an 0.0. of 1.S00 inches and a width of O.SO inch . 

• at 7S'F 

MOTOR PRODUCTS DIVISION: 
50 Galla Boulevard, Farmingdale. New York· (516) 694·5002 • TWX: 510'224·6890 
CONTROL COMPONENTS DIVISION: 
1742 South Crenshaw Boulevard, Torrance. California· (213) 328·2504 
TWX: 910·349·6250 
DIGITAL PRODUCTS DIVISION: . 
59 Central Avenue. Farmingdale. New York· (516) 694·5002 • TWX: 510·224·6890 
MAGNETIC TECHNOLOGV DIVISION: 
21001 Kittridge Street. Canoga Park. California 91303· (213) SA7·7700·· 

'TWX: 910·494·1217 
EASTERN REGIONAL SALES: 
50 Galza BOUlevard. Farmingdale. New York· (516) 694·5002 • TWX: 510·224·6890 
Cables: VERNITRON. Farmindale, N.Y. 

2680 See YELLOW SECTION for Local Offices, Phones eem/1969 
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THRU-BORE MOTORS 

lIM4B· lIM4D· 

VERNITRON 05M4B- 08M4K- 08M4N- 08M4P· 10M4J· 
BEO·BO* ABD·AO! 
lIM4S· lIM4D· lIM4Q· lIM4R· 

TYPE NUMBER AAO·AO AAO·AO ADO·AO AAO·CO AAO·AO BEO·BI* ADO-AI' AAD·DO AAO·AO 

Figure Number 1 3 3 2 6 7 7 7 7 

Weight 
Units Symb. 

oz .6 1.1 .75 1.5 1.7 4.0 4.6 4.0 3.3 

Stalled Torque ol-in Ts .10 .20 .20 .33 .33 .63 1.0 .35 .70 

No Load Speed rpm R 9500 9500 7000 6200 9700 6300 6200 10,000 6700 

Frequency cps - 400 400 400 400 400 400 400 400 400 

Rotor Inertia gm-cm2 J .05 AO .30 .20 .46 1.0 1.1 .16 .65 

Volts Input (Fixed 0) volts - 26 26 26 26 26 115 115 115 115 

Volts Input (Control 0) volts V 36/18 26 26 40/20 40/20 115/57.5 115/57.5 36/18 36CT 

Stalled Impedance (Fixed 0) ohms - 230 j. J200 190+ Jl80 200+Jl75 90+ HlD 140+ J115 1275+ JI800 634+ J987 2200+ J3100 1160+ Jl640 

Stalled Impedance (Control 0) ohms - 440+ J380 190+ 1180 200+1175 210+J300 310+ 1270 1275+ 11800 634+ J987 215+ J210 

Power Input (Fixed 0) watts - 1.8 1.9 1.9 3.0 3.0 3.5 6.5 2.0 

Power Input (Control 0) watts - 1.B 1.9 1.9 2.6 3.0 3.5 6.5 2.0 

Acceleration @ Stall radjsec 2 Is/J 150,000 40,000 47,500 115,000 50,000 44,000 66,000 150,000 

Figure of Merit 
ol-in 

TS2/1 15,000 B,OOO 10,000 16,000 -- 38,000 27,000 66,000 50,000 
sec 2 

Motor Torque Constant 
dyne-em Ka- Ts 

200 550 550 575 580 , 380 620 700 ------vorr- --V-

Motor Dampillg Factor 
dyne-em-sec 

Kf 6.9 15 20 37 24 70 108 25 raa:an 

Motor Velocity Constant 
radian Km~ ~~ 29 36 27.5 15.5 24 5.5 5.B 28 

volt-sec 

Motor Corner Frequency 
rad Kf 

138 37 6B IB5 52 70 100 156 - W~T sec. 

Motor Time Constant sec. T=-'--
W 

.0072 .027 .015 COO54 .019 .014 .010 .006 

Reversing Time sec. t .011 .043 .025 .009 .030 .023 .017 .010 

Length (max.) .967"L .750"L .625"L .863"L 1.000"L !L-L3JO" iL-1.438" L-L340" 
(w /Ieads) (w/leads) (w/leads) (w/leads) (w/leads) (w /Ieads) (w /Ieads) (w /Ieads) 

*Lt~1.74i1 *1.938~Lt 
(w /terminal (w /terminal 

l1M6D· 

VERNITRON 
AAO·AOi 
l1M6D- 15M4K· 15M6D- 18M4D· 

TYPE NUMBER AAO·AI' AAO·DO AEO-AO ADO·HO 

Fi ure Number 7 9 9 12 

Weight 
Units Symb. 

4.6 B.O B.O 12 
oz -

Stalled Torque oz-in Ts 1.0 2.5 2.0 2.7 

No load Speed rpm R 3450 10,000 3200 10,000 

Frequency cps - 60 400 60 400 

Rotor Inertia gm-cm2 J 1.1 3.2 3.3 4.0 

Volts Input (Fixed 0) volts - 115 115 115 115 

Volts Input (Control 0) volts V 36CT 36CT 230/115 36/18 

Stalled Impedance (Fixed 0) ohms - 1700+ 11700 385~ 13B5 1300+ J950 250+ J390 

Stalled Impedance (Control 0) ohms - 221+1221 3& t- J38 5200+ 13800 28+ J39 

Power Input (Fixed 0) watts - 4.0 17 6.0 16 

Power Input (Control 0) watts - 4.0 17 6.0 16 

Acceleration @ Stall rad/sec 2 Ts/J 66,000 55,000 53,000 48,000 

Figure of Merit oz·in 
Ts2/J 66,000 140,000 133,000 130,000 5eC2 

Motor Torque Constant 
dyne-cm Ka~ .!f 2000 4900 760 5250 ~ 

Motor Damping Factor 
dyne-cm-sec 

Kf 216 190 550 190 
radian 

Motor Velocity Constant 
radian Km~~ 9.3 260 lA 27 

volt-sec 

Motor Corner Frequency rad Kf 
200 60 167 48 

sec. W=J 

Motor Time Constant sec. T=~ 
W 

.005 .016 .006 .021 

Reversing Time sec. t .008 .027 .010 .035 

length (max.) jL- 1.43B" L-1.562" Lt -1.800';'- Lt-2.015" 
(w /leads) (w/leads) (w/terminal (w /terminal 

*lt~1.938" block) blocks) 
(w /terminal 

blocks) 

MOTOR PRODUCTS DIVISION: 
50 Gazza Boulevard, Farmingdale, New York. (516) 694-5002 • TWX: 510-224·6890 
CONTROL COMPONENTS DIVISION: 

18M4H· 
ADO·CO 

12 

14 

5.0 

10,000 

400 

5.0 

115 

115/57.5 

120+ 1196 

120 +- 1196 

30 

30 

70,000 

350,000 

3000 

300 

10 

60 

.017 

.028 

Lt-2.850" 
(w Iterminal 

blocks) 

1742 South Crenshaw Boulevard, Torrance, California. (213) 328·2504 • TWX: 910-349·6250 
DIGITAL PRODUCTS DIVISION: 
59 Central Avenue, Farmingdale, New York. (516) 694-5002 • TWX: 510-224·6890 
MAGNETIC TECHNOLOGY DIVISION: 
21001 Kittridge Street, Canoga Park, California 91303 • (213) 887-7700' TWX: 910-494-1217 
EASTERN REGIONAL SALES: . 

block) blocks) 

18M4H· 18M6D· 18MSH· 
ADO-C8 ADO-HO ADO·CO 

12 12 12 

14 12 14 

6.5 3.8 8.0 

4700 3300 3300 
400 -- 60 60 

50 4.0 5.0 

115 115 115 

115/57.5 2BO/140 115/57.5 

105+J225 715+ JBOO 325+ 1390 

105+1225 4650+ J4800 325+ J390 

22 8.0 16 

22 8.0 16 

92,000 67,000 110,000 

600,000 256,000 900,000 

4000 950 5700 

953 800 1800 

4.2 1.2 3.0 

190 200 360 

.005 .005 .028 

.OOB .008 .004 

Lt-2.B50" Lt-2.015" Lt-2.B50" 
w /terminal (w /terminal (w/terminal 

blocks) blocks) I blocks) 

116+1164 

3.7 

3.7 

80,000 

56,000 

1400 

71 

20 

110 

.010 

.016 

L-1.050" 
(w /ieads) 

23M4E-
AAO·AO 

16 

30 

6.0 

10,000 

400 

10.0 

115 

115/57.5 

150+ 1183 

150+ 1183 

40 

40 

50,000 

300,000 

4200 

460 

9 

49 

.022 

.037 

L 2.100" 
(w/Jeads) 

50 Gazza Boulevard, Farmingdale, New York. (516) 694-5002 • TWX: 510-224·6890 Cables: VERNITRON, Farrilindale, N.Y. 

eem(1969 See YELLOW SECTION for Local Offices, Phones 

lIM6B-
ACO·BD* 
lIM6B· 
ACO·DI' 

7 

4.0 

.80 

3100 

60 

1.0 

115 

115 

2800+ J1900 

2BOO+ 11900 

3.5 

3.5 

53,000 

40,000 

450 

165 

2.7 

165 

.006 

.010 

iL-1.310" 
(w /leads) 

'Lt = 1.745" 
(w/terminal 

block) 

23M6C· 
ADO·DO 

16 

35 

18 

3200 

60 

15 

115 

36/1B 

140+ 1190 

14+119 

29 

29 

85,000 

1,500,000 

35,000 

4000 

9.0 

265 

.003 

.006 

L 3.000" 
(w /leads) 

2681 
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Minertia Motor® 
HIGH PERORMANCE D-C SERVOMOTOR 

(A). Minertia Motor Standard Series 
JKMM·25EM 

(B). Minertia Motor Junior Series 
JKCM·150EM 

Characteristics & Ratings of Minertia Motor 
JKSM: Minertia Motor Super Series - Inertial time constant is 

around one millisecond. 
JKMM: Minertia Motor Standard Series - Inertial time constant 

is about 3 to 4 millisecond. 
JKCM: Minertia Motor Junior Series - Moderate performance for 

general servo application. 

MINERTIA MOTOR STANDARD SERIES 
Characteristics JKMM· JKMM· JKMM- JKMM- lKMM- lKMM- lKMM- JKMM· JKMM-

GEM 13EM 25EM 50SR lDOSR 200SR 5DOSR 10DOSR 2000SR 
Rated Torque 83 180 350 695 1390 2780 4531b-in 870 1740 oZ~ln 

Max Torque (1,000% of Rated Torque within one second) az-in 
Rated Current 6.3 7.2 12.9 13.5 32 53 74 113 112 Amp. 
Max. Current (1,000% of Rated Current within one second) Amp. 
Term. Voltage 41 71 73 137 110 129 148 150 203 Volt 
Rated Speed 3000 2000 1500 1000 RPM (Max.) (5000) 
Rated Output 180 390 750 1500 3000 6000 lOkw 15kw 20kw Watt 
Armature, 1 0.0078 0.0203 0.0444 0.083 0.21 0.75 0.175 0.54 1.41 

oz-in-s2 Ib-in-s' 
Torque Const. 13.9 26.2 27.8 54.2 45.1 54.2 5.85 7.82 16.2 

aI-in/Amp Ib-in/A 
EMF Const. 0.0997 0.185 0.196 0.382 0.318 0.382 0.66 0.855 1.83 V /rad/s 
Mech. T. Const. 4.7 4.6 4.2 3.2 3.0 3.4 4.0 5.3 4.4 ms 
Armature, R 0.844 1.11 0.49 0.81 0.204 0.094 0'()913 0.0687 0.0944 Ohm 
Armature, L 0.80 1.1 0.95 1.4 0.52 0.43 0.76 0.90 1.8 mh 
Elec. T. Const. 0.95 1.0 1.9 1.7 2.6 4.6 8.3 13 19 ms 
Frict!on Torq. 1.5 2 4.5 15 23 44 Ol-IO 
Viscous Damp. C 0.00042 0.00083 0.0017 0.0021 0.0064 0.018 ol-in/RPM 
T/l Ratio 10.7 8.9 7.8 8.5 6.6 3.7 2.6 1.6 1.25 x 10' rad/s' 
Power Rate 6.3 11.3 19.5 42 65 73 133 160 224 kw/s 
Field Winding 3.0/31 3.4/32 4.4/26 10/7.5 12.3/7.3 16/4 Amp/Ohm PM 

Cool ing Needed 105/0.9 135/1 150/1.4 CFM/in.Aq TENV 

Motor Sile 6.8/4.8 9/5.5 11/6.7 11/7.1 14/8.3 17/9.1 25/12.5 35/15 41/11 L/D in. 
Motor Weight 20 28 55 88 130 200 795 1550 2210 lb. 

IIS'ot'ess Armaturell 

CHARACTERISTICS: 
1. Low armature inertia 
2. High maximum torque 
3. High torque to inertia ratio 
4. High power rate 
5. Low inertial time constant 
6. Low inductive time constant 
7. Smooth operation in wide speed range 
8. Superior commutation performance 
9. Superior linearity of torque vs. speed performance 

APPLICATIONS: 
1. Computer peripheral equipment 

• Magnetic tape transports capstan drive 
• Line printer paper feed 
• Card sorters 

2. Machine Tools 
N/C servo drive in milling machines, Lathes and 
drilling machines 

• Tracer system in milling machines, Lathes and 
drilling machines 

3. General industrial machines 
• Radar and antenna drives 
• Edge position control for steel mill and textile 
• Electrode positioners 

MINERTIA MOTOR JUNIOR SERIES MINERTIA MOTOR SUPER SERIES 
JKCM- lKCM· lKCM- lKCM- JKCM- lKSM- lKSM- lKSM- lKSM-
037EM 075EM 150EM 20EM 37DEM 10SM 15SM 205M 25SM 

286 580 1160 1710 2860 148 208 268 340 

1430 2890 5800 8550 14300 445 625 805 1000 
(500% of Rated Torque within 1 second) (300% Rated Torque within 1 sec.) 

6.8 6.6 12.6 18.4 30 15.4 15.8 14.9 16.1 

34 33 63 92 150 45 47 44 48 
(500% of Rated Current within 1 second) (300% Rated Current within 1 sec.) 

70 140 140 140 140 23 29 38 49 

1750 1020 1200 1180 1500 
(2900) (3000) (3000) (3000) (3000) 

370 750 1500 2200 3700 110 180 230 375 

0.345 0.81 2.22 3.45 9.07 0.00265 0.003 0.0036 0.00406 

44.2 92.3 97.5 98.5 102 10.1 13.5 18.8 21.7 

0.312 0.652 0.69 0.698 0.722 0.0708 0.0905 0.132 0.153 

31 29 25 22 19 2.3 1.6 1.3 1.2 

1.3 2.4 0.76 0.43 0.15 0.61 0.66 0.87 0.97 

0.15 0.70 0.30 0.15 0.23 0.4 0.54 0.65 0.75 

0.12 0.29 0.4 0.35 1.5 0.7 0.82 0.7 0.77 

13 21 24 27 61 2.8 3.1 3.4 3.3 

0.0054 0.0079 0.021 0.038 0.074 0.0024 0.0031 0.0046 0.0053 

0.83 0.72 0.53 0.50 0.32 56 69 75 83 

1.68 2.94 4.28 6.05 6.36 59 102 141 200 

PM PM 

TENV 30/10 42/11 26/13 45/31 

9.3/5.7 11/6.5 12/7.4 14/8.3 18/10 7.1/4.5 7.6/5.0 9.0/5.0 10/5.0 

33 51 73 110 199 18 22 28 32 

Y ASK A W A ELECTRIC AMERICA, INC. 
100 BLISS DRIVE OAK BROOK, ILLINOIS 60521 Telephone: (312) 654·3950 

2682 See YELLOW SECTION for Local Offices, Phones eem/1969 
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VERNITRON CORPORATION 
CONTROL COMPONENTS DIVISION 
2440 West Carson Street. Torrance, Calif. 90501 • (213) 328-2504 • TWX: 910-349-6250 

the quality name in control components 

NEW TORQSYN® REMOTE POSITIONER 
... A GEARLESS DIRECT DRIVE SERVOMECHANISM 

Now, a complete gearless servo sys
tem in one small package. The Torqsyn® 
Remote Positioner is an integrated sys
tem available in Size 23, Size 16 and 
Size 11 housings, which converts input 
synchro data into accurate shaft position. 

High input impedance allows it to be 
driven by low power signal sources. 

The Torqsyn@ Remote Positioner may 
be used to drive Potentiometers, En
coders, Resolvers, Indicators, etc. In sev
eral models, either 60 Hz or 400 Hz 
signals may be accepted. 

PERFORMANCE CHARACTERISTICS 
DIAM. LENGTH VOLTS FREQ. STATIC STALL TORQUE POWER NO LOAD 

MODEL Primary Signal ACC. Torque Gradient 
(In) (In) (Hz) (±Min.) (Oz-In) (Oz-In) 

VTSNl1-4Al 1.062 4.500 26.0 11.8 400 15 2.2 10.0 

VTSNI6-4A2 1.600 3.300 26.0 11.8 400 10 2.5 10.0 

VTSN23-4A2 2.250 3.445 26.0 11.8 400 15 3.0 10.0 

VTSN23-64C2 2.250 3.445 115 90 60/400 15 3.2 3.5/4.5 

VTSN23-64E2 2.250 3.445 115 90 60/400 10 4.0 15/25 
NOTE: Length does not Include Shaft or TermInal Screws. 

THE TORQSYN® REMOTE POSITIONER 
.. . AS A BUILDING BLOCK 

SYNCHRO SIGNAL AMPLIFIER 

FEATURES: 

• Accepts synchro signal from any transmitter 
• High impedance input 
• Drives large synchro transmitter 
• Frequency change possible from driving to driven transmitter 
• Can drive multiple receivers 
• Single or multiple channels 

INDICATOR PACKAGE 

FEATURES: 

• High impedance input 
• High accuracy (10 minutes) 
• No current feedback to source 
• May be driven by low power source such as computer output. 

Stall Quiescent 
(Watts) (Watts) 

7.5 3.0 

4.0 2.0 

4.0 2.0 

8.0 8.0 

11.0 5.0 

VERNITRON CORPORATION 
CONTROL COMPONENTS DIVISION 

2440 West Carson Street. Torrance, Calif. 90501 • (213)328-2504. TWX: 910-349-6250 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

Speed 
(Rpm) 

1500 

700 

400 

400 

500 

INPUT VELOCITY 

Impedance Constant 
(Ohms) (l/Sec) 

500 30,000 

600 12,000 

2200 6000 

4600/24,500 1500/3000 

4600/24,500 10,000/15,000 

2683 
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VERNITRON CORPORATION 
CONTROL COMPONENTS DIVISION 
2440 West Carson Street. Torrance, Calif. 90501 • (213) 328-2504 • TWX: 910-349-6250 

the quality name in control components 

SYNCHROS 

o Frame sizes 8 thru 45 

o Latest Mil-Spec designs 
(modifications as you require) 

[J Accuracies down to 3 minutes 

o Single and double ended shafts 

o Stainless steel or aluminum housings 

o Terminal block or lead types 

D Brushless units 

o Tandem units 

D Transmitters, receivers, differentials, 
receiver! transmitters, linear synchros 
(induction potsi 

RESOLVERS 

o Bu Weps frame sizes 8, 11, 15 and 23 

o Accuracies to .05% on computing types 
and 20 seconds on data transmission units 

o Latest Mi I-Spec designs 
(modifications as you require) 

o Varying voltage, frequency and impedance 
levels 

o Trimmed and Tuned Resolvers 

o Phase Shifters 

o Sweep Resolvers 

o Temperature Compensated Units 

o Brushless Resolvers 

o Resolver Chains (booster and boosterlessJ 

ASK FOR THE SPECS ON OUR DESIGNS ... 
OR TELL. US YOURS. 
IT'S THE SURE WAY OF SATISFYING YOUR 
HARDWARE REQUIREMENTS. 

LO COST 3' N SERIES 

o A new series of Vernitron size 8 and size 
11 synchros and resolvers designed for 
industrial control systems, flight instru
mentation, etc. with accuracies down to 
5'. High production quantity lines encom
passing unique methods and in-process 
controls maintain strict quality standards 
at new low cost levels. 

o 26 volt and 115 volt versions 

o Variety of shaft configurations 

o Hi and 10 impedance 

o Corrosion resistant housings 

o Terminal boards or leads 

VERNITRON CORPORATION 
CONTROL COMPONENTS DIVISION 

2440 West Carson Street. Torrance. Calif. 90501 • (213) 328-2504' TWX: 910-349-6250 

2684 See YELLOW SECTION lor Local Offices, Phones eem /1969 
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VERNITRON CORPORATION 
CONTROL COMPONENTS DIVISION 
2440 West Carson Street. Torrance, Calif. 90501 • (213) 328-2504 • TWX: 910-349-6250 

the quality name in control components 

PANCAKE SYNCHROS AND RESOLVERS 
FROM THE SOLVERE DEPARTMENT 

Single Speeds Accuracies to 10 seconds 
Size Range - l.2" to 13.4" 0.0. 

Multi-Speeds Accuracies to 3 seconds 
Size Range - l.5" to 13.4" 0.0. 
Speeds - 2X to 72X 

Dual Speeds Available in wide range of sizes and speeds 

Tandem Assemblies Dual, triple, combinations of speeds, also 
available with brushless torque motors 

Brushless Designs True brushless or flex lead designs, single 
or multi-speeds. 

Housed Assemblies Cartridge assemblies in stainless steel, alu
minum, beryllium, or titanium to meet unique 
requirements. 

Environment Temperatures from -65°F. to +500°F. 
space applications-hard vacuum-l0-14 Torr 

Custom Designs To your special requirements. 

23-20 SERIES - 20 SECOND ACCURACY IN SIZE 23 HOUSING 

SPECIFICATIONS 

SYNCHROS RESOLVERS 

I 
--,------ --- --------

MODEL 
DESIGNATION YCX23-4Y13 YCX23-4S13 VCDX23-4S13 YCDX23-4T13 YCDX23-4T13 YCT23-4S13 YRR23-4AD'13 YRR23-4AJ13 VRR23-4AC13 

.--
CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL 

OPERATION TRANSMITTER TRANSMITTER DI FFERENTI AL DI FFERENTI AL TRANSFORMER TRANSFORMER TRANSMITTER DIFFERENTIAL TRANSFORMER 

Primary rotor rotor stator stator rotor rotor rotor stator stator 

Input (volts) 115 26 90 20.4 90 20.4 115 57.5 57.5 

Output (volts) 90 20.4 90 20.4 57.5 12.94 57.5 57.5 57.5 

Frequency (Hz) 400 400 400 400 400 400 400 400 400 

Null (mv Iv) l.0 l.0 1.0 l.0 l.0 1.0 1.0 1.0 1.0 

*Error(max.) 
(seconds) 20 20 20 20 20 20 20 20 20 

Phase Shift 
(SI R) or (RI S) 2.8° 2.8° 2.0° 2.0° 2.0° 2.0° 3.5° 2.4° 2.2° 

---

Zso 270 / 82° 270 / 82° 1,750 / 84° 1,750 / 84° 17,500 / 84° 17,500 / 84° 113 / 24° 1,200 /84° 10,000 /84° 
--

Zss 33/31 ° 33/31 ° 187/36° 187/36° 1,830 / 33° 1,830 / 33° 13 / 3ZO 156 /30° 1,200/32° 
--- - =--r------- -. -.--c-----=--- -- ---"-

Zro 410 / 84° 410/84° 1,840 / 84° 1,840/84° 7,480 / 84° 7,480 / 84° 410 / 84° 1,260 /84° 10,600 / 82° 
--- 1---'--- f------~ --

Zrs 49 /32° 49/32° 210 / 35° 210 / 35° 800 / 35° 800 /35° 51 (32° 163 / 30° 1,230 / 32° 

NOTES: 1. For 3 phase Windings, Impedance IS given as line to line. 
2_ All synchros designed to meet environmental requirements of MIL-R-2070B. 
3. All resolvers designed to meet environmental requirements of MIL-R-23417. 

* 10 second accuracy also available. 
Other parameters as specified above. 

® CONTROL COMPONENTS DIVISION 
VERNITRON CORPORATION 

2440 West Carson Street. Torrance, Calif. 90501 • (213) 328-2504 • TWX: 910-349-6250 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2685 
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VERNITRON .CORPORATION 
CONTROL C·OMPONENTS DIVISION 
2440 West Carson Street. Torrance, Calif. 90501 • (213) 328-2504 • TWX: 910-349-6250 

the quality name in control components 

INDUCTION POTENTIOMETERS 
(LINEAR TRANSFORMERS) 

TRANSOLVERS 

BRUSH LESS 
TRANSDUCER ACTUATOR 

INTEGRATING 
MOTOR TACHOMETERS 

RESOLVER TACHOMETERS 

ELECTROMECHANICAL 
CONVERTERS 

• Linearity to .25% 
• Angular excursion to ± 1700 

• Standard housed sizes 

• Pancakes - housed or unhoused 

• Standard housed sizes 
• Three wire in to four wire out 
• Four wire in to three wire out 

• Brushless DC torquer and 
multi-speed resolver 

• Two minute accuracy to +500°F. 
• 8 oz-in torque at +500°F. 

• Sizes 8, 11, 15, 18, 23 
• Thermistor compensated 
• Linearities of ±.05% 

• Provides position and rate information 
in navigation systems 

• Size 11 resolver with integral tach 
generator. Less than 6' 
angular accuracy 

• Convert pulsed digital input 
to analog output 

• Stepper motor and gear train 
drives size 8 precision resolver 

Ask for the specs on our. designs ... or fell· us yours. It's the sure way of satisfying your hardware requirements. 
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Environmental Switch Seals 
APM Hexseals® keep out Gas, Liquids, Dust 

APM Hexseal boots will seal any switch-pushbutton, 
toggle or rotary. Hexseals keep out air, gases and liquids 
and keep switches working longer and more reliably. 
Just replace the mounting nut with a Hexseal and' 
you have a sealed switch for only pennies. For more data 
and prices, request Bulletin HEX-2. 
APM Hexseals meet applicable Military applications 
including MIL-B-5423. Available in color. 

RFI Shielded Switches,lf Required 

In addition to their normal sealing functions, Hexseals 
can now protect sensitive equipment from harmful radiated 
or received interference. A unique Monel metal wire, 
molded or "stuffed" into the boot, effectively eliminates RFI. 

Material: Silicone rubber unless otherwise specified. 
Availability: Most items available for immediate delivery from stock. 

TOGGLE SWITCH BOOTS 

@l~ -iJ _, FLATS ~ 

@)It.~.,, J: .. 
THREAD SIZE "O"-RIB 

part No. Thread Throat Height Flats Type 01 Switch Size 

*N-1030B 15/32·32NS·2B 1/8" 35/64" 5/8" Bushing Mounti ng 

*N-5032B 1/4·40NS-2B 1/16" 17/64" 3/B" Bushing Mounting 

*PN·1030B 7/16-32NS-2B l/B" 35/64" 5/B" Bushing Mounting 

*MN-1030B 1/2-20NF-2B 1/B" 35/64" 5/B" Bushing Mounting 

*N-5030B 1/ 4·40NS-2B 1/16" 17/64" 3/8" Bushi ng Mounti ng 

**N·1030 15/32·32NS·2B 1/B" 7 /8" 5/B" Bushing Mounting 

**N·5030 1/4·40NS-2B 3/64" 7/16" 3/8" Bushing Mounting 

**N-5030L l/4·40NS-2B 1/16" 1/2" 3/8" Bushing Mounting 

**N·5030R 1/4-40NS-2B 1/16" 25/64" 3/8" Bushing Mounting 

*Handle 01 switch protrudes **Completely covers bat handle 

PUSH·BUTTON BOOTS 

T;lU ' ~'~' a HEIGHt 

, ' FLATS OVERALL OVERALL , ' HEIGHT HEIGHT , I , ' 
I '-----L j ... ~--,,/ 

------'-
PANEL SEALING RIB rHREA.O SIZE PANE~ SEA.LlN~ RIB THREAD SIZE 

Part No. Inside Switch Push- Flats Overall 
Thread Size Button Height Height 

N·3030 15/32·32NS-2B 1/B" to 5/16" 5/8" 35/64" 

NC-3030 15/32-32NS-2B 5/16" to 7/16" 5/8" 23/32" 

NH·3030 1/2·32NS-2B 1/8" to 5/16" 5/8" 35/64" 

N-5040 1/4-40NS·2B 9/64" 3/8" 5/16" 

N-5040G 1/4-32NEF-2B 13/64" 3/8" 5/16" 

*N-3030-B 15/32·32NS-2B Plunger 5/8" 35/64" Protrudes 

*Throat 1/4" 

ROTARY SHAFT SEALS 

D'~'-'E-'~- -" g ...... '" ,'-"ROC .. , Isir." 

I IC) I ~":" ~ ~ ~ ! FLATS ' ' =-----.L I 
I \; _ / / ' ,-~ THREAor HEO.HT 

U THA(AOSIZE SIZE -i' 
.()EPTH'- ~ WIOTH----< 

Part No* Thread Shalt Depth·ol Flats Size Size Hexseal 

N·9030-1/4 3/B·32NEF-2B 1/4" 7/32" 1/2" 

N-9033·1/4 3/B·32NEF-2B 1/4" 23/64" 1!2" 

N-9040-1/B 1/4·32NEF-2B liB" 7/32" 3/8" 

N-9060-1/4 15/32-32NS·2B 1/4" 7/32" 5/8" 

N·9065-3/B 5/B-24NEF·2B 3/8" 7/32" 3/4" 

*Lubricant prevents "sticktion". If "sticktion" is desired due to vibration 
drift, specify anti·lubricant by adding AL after part number; specify no 
lubricant by adding WOL after part number. 

Part No. Thread Shaft 
Height I Width I A Flats Size Size 

NLK·9030·1/4 3/8·32NEF-28 1/4" 17/32" / 5/8" /13/64" 5/B" 

RUBRGLAS.SEEL tm 
-------, 

part No. A B C 
Coupling Fits Ind. Thread 

40BO 1-1/8" 13/16" 27/32" 13/16·32NS-28 AN-3157 

4082 1" 3/4" 23/32" 11/16·32NS-2B MS·25041 

40B6 1" 1" 23/32" 11/16·32NS-2B 

ADAPTER # Inside Thread Outside Thread 

11 5/8-24NEF·28 13/16-32NS-2B 

7 15/32·32NS-28 11/16·32NS-28 

ORDERING INSTRUCTIONS: Specify Boot Part Number and Adapter Number 

569-5700 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2687 
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The original Alcoswitch Series of high quality ultra-miniature 
toggle switches combines high current capacity and long life in 
a liz" case. Slim, bat handle or optional plastic caps(') are pro
vided. Terminals and contacts are solid silv,er. Case material is 
black phenolic resin; 1/4-40. threaded bushing. Rated 5 amps at 
115 VAC. SPOT and OPDT types have life cycle of over 80,000 
on-oft operations. High voltage barriers between terminals and 
contacts. Rated 5 amps @ 115 VAC. One. 25. 100. 500. 

Model contacts Description 24 99 499 999 
MST-1l50,* SPDT On-None-On 1.70 1.16 1.02 .85 
MST-1050 SPDT On-None-On 1.65 1.12 .99 _83 
MST-105E SPOT On-Oft-On 1.95 1.33 1.17 .975 
MST-105F SPDT None-On-(On) 1.95 1.33 1.17 .975 
MST.105G SPOT (On)-Oft-(On) 1.95 1.33 1.17 .975 
MST-105H SPDT On-Off-(On) 1.95 1.33 1.17 .975 
MST-215N' OPOT On-None-On 2.20. 1.47 1.32 1.10 
MST-2o.5N DPDT On-None-On 2.15 1.43 1.29 1.08 
MST-205P DPDT On-Olf-On 2.55 1.72 1.53 1.28 
MST-205R DPOT None-On-(On) 2.55 1.72 1.53 1.28 
MST-205S DPDT (On)-Oft-(On) 2.55 1.72 1.53 1.28 
MST-205T DPOT On-Olf-(On) 2.55 1.72 1.53 1.28 
MST-205PA DP3T On-On-On 2.85 1.90 1.71 1.42 
MST-205SA OP3T (On)-On-(On) 3.15 2.14 1.89 1.58 
MST-205TA DP3T On-On-(On) 3.15 2.14 1.89 1.58 
MST-3150* 3PDT On-None-On 3.90 2.61 2.34 1.95 
MST-3050 3POT On-None-On 3.85 2.57 2.31 1.925 
MST-305E 3POl On-Oft-On 4.15 2.82 2.49 2.075 
MST-305F 3PDl None-On(On) 4_15 2_82 2.49 2.0.75 
MST-305H 3PDl On-Olf-(On) 4.15 2.82 2.49 2.0.75 
MST-415N' 4PDl On-None-On 4.90 3.33 2.94 2_45 
MST-405N 4PDT On-None-On 4.85 3,29 2.91 2.43 
MST-405P 4PDT On-Oft-On 5.35 3.64 3.21 2.68 
Hardware supplied mounted. (Dn) Indicates momentary positions. 

~ 
The new "E" Series has the most-wanted features in 
miniature switches. Waterproof '0' rings are located IE inside the toggle and on the shoulder. A mechanical 
shoulder on the bottom of the bushing prevents "tear
offs" when a single mounting nut is employed. High 

SEAlES voltage barriers between terminals inside as well as 
outside. Case has a new, superior plastic material 

capable of withstanding a higher impact; guards against acci
dental damage_ Low-loss case has extremely high resistance be
tween terminals 'and case ground, and its high temperature 
coefficient is ideally suited for prolonged soldering and printed 
circuits. Turret type terminals are used for simplified wiring or 
for P.C. Extra-wide, solid silver contacts are bonded, not riveted, 
on copper-silver plated terminals. Long-life cycle over 100.,0.0.0 
On-Off operations at operating conditions (SPOT). Rated 6 amps 
@ 125 VAC. 

Model Contacts 

MSTE-1060 SPOT 
MSTE-106E SPOT 
MSTE-2D6N DPDT 
MSTE-206P DPDT 
MSTE-206PA OP3T 
MSTE-306D 3PDT 
MSTE-306E 3PDT 
MSTE-406N 4POT 
MSTE-406P 4POT 

Description 

On-None-On 
On-Oft-On 
On-None-On 
On·Off-On 
On,On-On 
On-None-On 
On-Oft-On 
On·None-On 
On-Oft-On 

One· 
24 

1.95 
2.55 
2.55 
3.15 
3.45 
4.25 
4.75 
5.35 
5.95 

25· 
99 

1.33 
1.72 
1.72 
2.14 
2.35 
2.89 
3.23 
3.64 
4.05 

100-
499 

1.17 
1.53 
1.53 
1.89 
2.07 
2.55 
2.85 
3.21 
3.57 

500-
999 

.975 
1.28 
1.28 
1.58 
1.73 
2.13 
2.38 
2.68 
2.98 

Hardware supplied mounted . .color-coded caps: see "A" Series story above 

This new Alcoswitch Series fills a need for those who want the 
best product possible at an optimum price. Similar in appear
ance and specs to the Alco "E" Series but without the waterproof 
feature. Has the important features wanted in a good miniature: 
turret terminals, extra-wide contacts, heavier current capabili~ 
ties, low-loss, high heat and high impact case construction. "No 
Tear" shoulder on bushing_ Overall dimension allows use in 
tight quarters. Rated 6 amps @ 125 VAC. 

One· 25- 100- 500-
Model Contacts Description 24 99 499 999 

MSTA-1060 SPOT On-None-On 1.80 1.23 1.08 .90 
MSTA-106E SPOT On-Oft-On 2.25 1.53 1.35 1.125 
MSTA-206N OPDT On-None-On 2.35 1.60 1.41 1.18 
MSTA-206P OPDT On-Oft-On 2.85 1.90 1.71 1.42 
MSTA-206PA DP3P On-On-On 3.15 2.14 1.89 1.58 
MSTA-3D6D 3PDT On-None-On 4.05 2.75 2.43 2.03 
MSTA-306E 3PDT On-Oft-On 4.45 3.0.3 2.67 2.23 
MSTA-4D6N 4POT On-None-On 5.10 3.47 3.06 2.55 
MSTA-406P 4POT On-Off-On 5.65 3.84 3.39 2.83 
MSTA-406PA 4P3T On-On-On 6.15 4.18 3_69 3.08 
C-1D':' Plastic cap for MST, A, E Series .04 _0.28 .025 .0.22 
C-1l':' Flat top cap for MST, A, E Series .04 _0.28 _0.25 .0.22 
N-1A':' 1/.-40 "Perfect Fit" Nut .06 _0.4 _0.36 _0.33 

'Packaged in multiples of 25; when ordering caps specify 
black, blue, gray, green, yellow or pink. 

The Mustang Series is for designers who 
prefer the feel of a larger toggle switch but 
have space limitations behind today's com
pact panel. The familiar ultra-miniature 
Alcoswitch liz" case is utilized, however 
the Mustang mounting requirements are 

the same as the larger switches with 1%2" bushings. This new 
Alcoswitch concept is a behind-the-panel space-saver in all 
Mustang models and it is especially true in the 3 Pole and 4 Pole 
Series where non-miniature switches are bulky in size. The 
Mustang switches have the most-wanted features as itemized in 
the "E" Series story (at left) with the exception of the water
proof '0' rings. The case construction is of low-loss, high impact 
and high temperature materials with turret terminals and 
silver contacts. 6 amps @ 125 VAC. One- 25. 100. 500. 

Model Contacts Description 24 99 499 999 

MSTG-1060 SPOT On-None·On 2.15 1.43 1.29 1.08 
MSTG-106E SPOT On-Off-On 2.75 1.87 1.65 1.38 
MSTG-206N OPOT On-None-On 2.75 1.87 1.65 1.38 
MSTG-206P OPOT, On-Oft-On 3.35 2.28 2.01 1:68 
MSTG-206PA OP3T On-On-On 3.65 2.48 2.19 1.83 
MSTG-3060 3POT On-None-On 4.45 3.03 2.67 2.23 
MSTG-306E 3POT On-Olf-On 4.95 3.37 2.97 2.48 
MSTG-406N 4POT On-None-On 5.55 3.77 3.33 2.78 
MSTG-406P 4POT On-Off-On 6.15 4.18 3.69 3.08 
C-15" Plastic cap for Mustang Series .06 .04 .036 .033 
N-1B'" 15/32" "Perfect Fit" Nut _0.8 .056 .05 .044 
'Packaged in multiples of 25; when ordering caps specify, red, white, 
black, blue or gray. 

e- --. TO. SERVICE CALL AREA CODE (617) 686-3887 

RLCg® ELECTRONIC PROOUCTS.INC,. 
MAILING ADDRESS: P_ 0, BOX 1348, LAWRENCE, MASSACHUSETTS 01842 

See YELLOW SECTION for Local Offices, Phones eem /1969 



MSP-103 MSP-105 MSPE ·106 

MSP Miniature Pushbutton Switches are of snap-action type 
capable of handling 5 amps @ 115 VAC. Solid silver contacts 
and terminals. Bushing size, ',4-40 with keyway. Black phenolic 
case. Life cycle well over 20,000 on-off operations. 
MSPE Waterproof Pushbutton Switches rated 6 amps resistive 
and 2 amps inductive @ 125 VAC. Double "0" waterseals, low
loss "E" Series case with turret terminals. All are versatile 
"double-th row" models. 
MSP-103 Economy Pushbutton Switches rated 3 amps @ 125 
VAC. ow-pressure. Silverplated brass contacts and terminals. 
Plastic button plunger travels .098" overall. Oepth needed be
hind panel less than % ". One-piece '/,-40 mounting bushing. 

One- 25- 100- 500-
Model Contacts Application 24 99 499 999 

MSP-1050' SPOT Push on-off 1.95 1.33 1.17 .975 
MSP-105F* SPOT Momentary 1.95 1.33 1.17 .975 
MSP-205N' OPOT Push on-off 2.85 1.90 1.71 1.42 
MSP-205R* OPOT Momentary 2.85 1.90 1.71 1.42 
MSPE-1060' SPOT Push on-off 2.55 1.72 1.53 1.28 
MSPE-106F* SPOT Momentary 2.55 1.72 1.53 1.28 
MSPE-206N' OPOT Push on-off 3.45 2.35 2.07 1.73 
MSPE-206R' DPOT Momentary 3.45 2.35 2.07 1.73 
MSPE-406N' 4PDT Push on-off 5.95 4.05 3.57 2_98 
MSPE-406R' 4POT Momentary 5.95 4.05 3.57 2.98 
C-12 Extra plastic button' .05 .036 .032 _03 
C-I'3 Large Button .. ¥. .09 .06 .054 _05 
C-14L Chrome button .09 .06 .054 .05 
MSP-103Bt SPST Normally closed .65 .44 .39 .33 
MSP-103C' SPST Normally open .65 .44 .39 .33 

'Supplied with one red, green, or black plastic button; specify color. 
"Specify red, green or black. t With black button. 'With red button. 

Lever-Lock Alcoswitch is the world's first "pull·to-unlock" toggle 
switch for use in hazardous applications. The toggle locks in 
position to safeguard against accidents. Optional interchange
able color-coded toggle tips available. Rated 6 amps @ 125 VAC. 

One- 25- 100 500-
Model Contacts Description 24 99 499 999 

MSTL-106D SPOT On-None-On 3.15 2.14 1.89 1.58 
MSTL-106E SPOT On-Off-On 3.85 2.57 2.31 1.925 
MSTL-206N OPOT On-None-On 3.85 2.57 2.31 1.925 
MSTL-206P DPOT On-Off-On 4.45 3.03 2.67 2.23 
MSTL-206PA OP3T On-On-On 4.75 3.23 2.85 2.38 
MSTL-3060 3POT On-None-On 5.65 3.84 3.39 2.83 
MSTL-406N 4PDT On-None-On 6.95 4.73 4.17 3.48 
C-16' Color-Coded Caps .18 .12 .11 .10 
• Lever-lock switches are stocked with natural aluminum caps only. Extra 

caps available in anodized Red, Blue, and Black (specify color). 

MSS-22 Miniature Slide Switch with unusual two-circuit N.O.-N.C. 
(useable as SPOT) anti-tease design. Rated 2 amps @ 120 VAC. 
Compact 112" case has corrosion-proof metal case and phenolic 
slide block. Gold on nickel on silver-plated brass contacts. Life 
cycle, 250,000 operations. Case size, .500" x .305" x .257"; 
mounts .687" centers. 

~ Model Description O~:- ;;- ~~~- ;~~-
'r~~!' ~~~:~~ ~~g~' 2 circuit ~:i; ~:g 1:~~ 1·.~~ 

MSPG-206 
DPDT 

Sizes available for 
Square & Round Buttons 

MSPG Mustang Push Button Switches rated 6 amps @ 125 VAC 
(specs same as in Mustang story). Has 1%2 bushings. 

One- 25- 100- 500-
Model Contacts Application 24 99 499 999 

MSPG-206N" DPOT Push on-off 3.15 2.14 1.89 1.58 
MSPG-206R" DPDT Momentary 3.15 2.14 1.89 1.58 
'Supplied with one red or black plastiC button; specify color. 

MSPN Illuminated Push Button Switches are snap·action types 
capable of handling a high current rating for its small size. 
DPDT action in a miniature case with separate connections to 
its replaceable T-1 3/4 grooved base lamps. Side terminals for 
simplified wiring or p.e. use. Metal construction, phenolic case, 
solid silver contacts. 6 amps @ 125 VAC. Mounts in 1%2" dia. 
hole. Wide choice of plastic buttons. TRANSPARENT colors: 
Red, Amber. Blue, Green. Clear. TRANSLUCENT: Red, Yellow, 
Green, White. Uses grooved bas~ lamps. 

One- 25- 100-
Model Contacts Application 24 99 499 

MSPN-206N DPOT Push on-off 4.80 3.26 2.88 
MSPN-206R OPOT Momentary 4.80 3.26 2.88 

Note. supplied less colored button and lamps, see listing below. 
RS'" '12" Round Button .10 .068 .06 
RM'" %" Round Button .12 .082 .072 
RL'" 3/4" Round Button .15 .102 .09 
SS,·· 112 " Square Button .10 .068 .06 
SM" %" Square Button .12 .082 .072 
SL'" %" Square Button _15 .102 .09 
CG '/," Chrome Guard .30 .204 .18 
379 6.3V @ 0.2A Lamps .85.57 .51 
386 14.0V @ 0.08A Lamps .90 .60 .54 
388 28.0V @ 0.04A Lamps .95 .63 .57 
'Specify Transparent or Translucent Type and Color. 

500-
999 
2.40 
2.40 

.05 

.06 

.075 

.05 

.06 

.075 
_15 
.43 
.45 
.47 

Alco Miniature Power Switches combine a compact size, mod
ern appearance and functional flexibility to meet today's con
trol needs and mount in a 1" hole. Rated to carry 6 amps @ 
230 VAC. These switches may be used to control circuits in
dependently or with optional relays. All models supplied with a 
single (N.O.-N.C.) contact block but have provisions for an 
additional (Model SU) block thereby convertible to DPDT units. 

3-Way Selector Power Switch is the same basic model as above 
but instead has a bar knob with pointer. Electrical and physical 
specifications are the same. Available in black only. 
Key-Lock Push Button type is an accident-proof power switch 
that has its own key lock to prevent unwanted operations of 
machines and controls. The switch functions only when the key 
disengages the lock. Same specs as the series described above . 

Model 
SW-251" 
SWO-251'" 
SWL-25l'" 
SWS-251 
SWKL-251 
SU-251 

Description 
Standard Button 
Mushroom Button 
Long Button 
Selector ON-OFF-ON 
Key/Lock Switch 
N.O. - N.C_ Block 

One- 25- 100-
24 99 499 

2.95 1.97 1.77 
3.35 2_23 2.01 
3.10 2.07 1.86 
3.25 2_17 1.95 
7_95 5.30 4_77 
1.85 1.23 1.11 

'Push button models are equipped with spare (snap-on) colored buttons 
offering a choice of use in red, black, or green. 

tStandard snap-on legend buttons for SW-251 switch. 

24 HOUR SERVICE FROM LAWRENCE, MASS. - (617) 686-3887 
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MRA Adjustable-Stop Rotary Switches are miniature types rated 
500 mA @ 125 VAC. Features: adjustable·stop; non·shorting; 36· 
spacing; up to 4 poles on single deck; sand silver terminals 
and contacts. Types with suffix S, 'Is", dia. shaft less knob. 
Bushing, %-40. 
MRA 12-Position Rotary Switches are slightly larger than stan, 
dard MRA Series has 'Is" shaft and 30· spacing. Other specs 
similar to MRA Series. Knobs not included. Type MRA·l·12S can 
be converted to an adjustable·stop switch when used with 
KCVS·500 knob (see Alco knob listings). 
MSRE Waterproof Rotary Switches are non·adjustable. Similar 
to MRA Series but feature internal and external '0' rings. One
piece metal case construction. and terminals are epoxy sealed. 
1/8" shaft. Ideal for printed circuits. Supplied less knob. Rated 
500 mA @ 125 VAC. Can be converted to an adjustable'stop 
switch when used with KCVS·500 knob (see knob listings). 

Posi· Knob One· 25· 100· 500 
MODEL Pole tions Supplied 24 99 499 999 

MRA·1·10 1 2·10 Yes 3.95 2.65 2.37 1.965 
MRA·2'5 2 2·5 Yes 3.95 2.65 2.37 1.965 
MRA·3·3 3 2·3 Yes 3.95 2.65 2.37 1.965 
MSRA·4·2* .4 2 Yes 3.95 2.65 2.37 1.965 
MRA·1·10S 1 2·10 No 3.85 2.57 2.31 1.925 
MRA·1·10SC*" I 1 10 No 3.85 2.57 2.31 1.925 
MRA·2·5S 2 2·5 No 3.85 2.57 2.31 1.925 
MRA·3·3S 3 2·3 No 3.85 2.57 2.31 1.925 
MSRA·4·2S* 4 2 No 3.85 2.57 2.31 1.925 
MRA·l·12S 1 12 No 4.15 2.82 2.49 2.075 
MRA·1·12SC** 1 12 No 4.15 2.82 2.49 2.075 
MSRE·1·1O" 1 10 No 4.85 3.29 2.91 2.43 
MSRE·2·5" 2 5 No 4.85 3.29 2.91 2.43 
MSRE·3·3* 3 3 No 4.85 3.29 2.91 2.43 
MSRE·4·2 * 4 2 No 4.85 3.29 2.91 2.43 

are non.adjustable. **Continuous rotation. 

~ N-l 

~ N-2 

~. 
~. N-3 

~ N-IA 

~~. I~ N-1C 

II·~. ~' 
~N-1B 

SP-3 SLP-4 SP-4 

SPl, SP2 Aluminum Foil, pressure-sensitive "ON-OFF" plates 
for AlCOSWITCH and other miniature switches which have a 
%." bushing; and for standard switches requiring 1%1" hole. Each 
card has 12 plates. 
SP3, SP4 Stamped Aluminum Plates for use with miniature and 
standard toggle switches_ Black anodized, raised letters. Each 
card has 5 plates: 3 ON·OFF, 1 ON·ON, 1 PWR-OFF. 
SlP4 Stamped Aluminum Plates for 1A" dia. switch bushings 
and 'Va" pilot lights. Each card has 5 plates: 3 ON·OFF, 1 ON
ON, 1 PWR·OFF. 'Va" hole accepts our BND series pilots. 

Model Hole Size 
SP~l 1,.4" Dia. 
SP·2 10/32" Dia. 
SP-3 1/4" Dia. 
SP·4 1%," Dia. 
SLp·4 1,.4" Dia. and o/s" pilot 
"3 ON·OFF, 1 ON·ON, 1 PWR-OFF. 

No. One- 25-
Plates 24 99 
12 .25 .18 
12 .25 .18 

5" .75 .54 
5'" .75 _54 
5" _90 _65 

100· 
499 
.17 
.17 
.51 
.51 
.61 

Proximity Switch and Magnet Assembly features the inherent 
simplicity of a basic dry reed switch to provide long life and 
reliability. Alnico·5 magnet is the force used to actuate the reed 
switch within distance of 1" centers. Reed switch provided is 
replaceable. Rated 0.5 amps break, 1.0 amps carry. Ufe cycle 
over 5·million operations. Sold in pairs only. 

Model 
RS·24-NO 

Description 
N.O_ (Apart) Pair 

One· 25· 
24 99 

2.85 1.90 

100-
499 
1.71 

500· 
999 
1.42 

RS·24-NC N.C. (Apart) Pair 3.15 2.14 1.89 1.58 

OPOT Snap Action miniature leaf switch capable of controlling 
two independent circuits for alternate or reversal operation. 
Solid silver contacts assure long operational life. Rated 3 amps 
@ 115/250 VAC. lever length %", half·million life cycle. Op· 
erating force: less than 100 grams. 

Model 
Ml2-70T 
Ml2-70 

Contacts Description 
DPDT Positive·On·On 
DPDT On· Momentary On 

One-
24 
1.95 
1.95 

25- 100-
99 499 
1.33 1.17 
1.33 1.17 

500· 
999 

.975 
.975 

Alco Foot Switch is compact and rugged for use where high 
speed and minimum operator fatigue are essential_ SPDT mo
mentary-contact switch has spring return and non-skid base. 
Rating 10 amps @ 250 VAC. 
Size: 3%_" x 31,4" x I". 

Model Supplied 

SKF Less Cable 

One-
24 

SKF·6 With 6·ft. Cable 
3.95 
4.95 

C-10 e I 8 Cap 

C-17 i I i Cap 

C-15 I I Q Cap 

25-
99 

2.64 
3.37 

Color·Coded Caps for miniature and standard toggle switches. 
The MST·115D, 215N, 315N, 415N switches are stocked with 
white caps only. Colored caps may be purchased separately for 
use on all ALCO bat handle switches for color identification. 
When ordering - specify color. Packaged in multiples of 25 
(minimum)_ One- 25- 100- 500-
Model Description 24 99 499 999 
C-10' Plastic caps for "MST", 

"A" & "E" Series 
C-15° Plastic caps for Mustang 

Series 
C-17" Flat top caps for "MST", 

.04 

.0& 

.028 .025 _022 

.04 _036 .033 

"A" & "E" Series .04 .028 .025 .022 
'Specify: Red, White, Black, Blue, Gray, Green, Yellow or Pink. 
°Specify: Red, White, Black, Blue, or Green. 

Conversion Unit For Rotary Switch Operation. Gangs miniature 
toggle switches (with 'A" bushings) for controlling mUltiple cir
cuits simultaneously. Operating as a 2· or 3-position rotary 
switch, this unit is capable of ganging from 1 to as many as 5 
toggle switch combinations that total up to 10 poles. Allows you 
to have enclosed contacts, and heavier current capabilities. Use 
with various types of switches to act as a 3-position rotary 
switch when used with CENTER-OFF or ON-ON-ON type. toggle 
switches, or becomes a 2-position rotary when used with 1- or 
2-pole toggle switches. One. 25- 100. 500-
Model Description 24 99 499 999 
CNV·l Conversion Unit .95 .63 .57 .48 

A Spanner Wrench designed expressly to expedite the proper 
installati.on of AlCOSWITCH. A long, tapered arm extends at a 
slight angle allowing the user to tighten the lower mounting nut. 
Model No. W·l ........................ ...Net 25¢ ea. 

See YE.LLOW SECTION for Local Offices, Phones eem/1969 



REED SWITCH OPERATED 
KEYBOARD BANKS 

Now designers can be assured of highest reliability in data 
processing equipment. Short strokes provide a smooth opera~ 
tion of the switch plunger resulting in one of the finest key· 
board actions obtainable. It is also suitable for test equipment, 
communication gear, and many other applications. 
All details of this new switch line are designed for light pres· 
sure (5 ounces), operator's convenience, and positive input of 
data with long life under heavy office type of usage. 
Highly efficient "single·pole open circuit" reed switches are 
used throughout assuring reliability and extremely long life 
expectancy. Square light grey buttons (19/32") have an in· 
dustry standard 0·9 marking and format. 
All switch positions contain a "positive lockout" between 
sections and rows. This feature prevents more than one posi
tion from operating at the same time. An extra "decimal" 
button is also provided to enhance design USe. 

r~!~efo~~~iCaU~:iia~~dr~o~h~~~kiSW~h~u~t~~~ad~S~g~O;~a~~:s.iS, 
This basic keyboard system is designed for flexibility and can 
be customized to meet the special needs of quantity users. Up 
to 12 switches may be installed in the basic module in any 
combination including momentary. locking maintained, or 
lockout design. 

SPECIFICATIONS 
Dimensions: 
Dep.th Requirements: 

2.81" W. x 3.62" L x 2.25" D. 
1·5/8" 

SWItch Contact: Normally Open 
Rating: 
Operating Force: 

100 ma @ 48V 
5 Ounces 

Mechanical life: 1.000,000 Cycles 
Reed Switch Life: 1.000,000 Cycles 
Full Stroke Travel: 7/32" 
Travel to Contact: 
Button Color: 

5/32" 
"Light Grey 

Symbols: 3/16" high, Black 

One-
Model Description 24 

SB·032 Interlock 0·9 ("0" Triple Bar) 28.50 
SB-033 Interlock 0·9 and Period 28.50 
SB·034 Interlock 1·12 Numerals 29.95 
SB·035 Momentary 1·12 Numerals 28.50 
·Colored blank buttons available separately, see below. 

PUSH BUTTON 
MODULES 

25-
99 

22.80 
22.80 
23.96 
22.80 

100-
499 

19.95 
19.95 
20.97 
19.95 

This modular idea is a simple concept, which allows the 
design engineer to create his own custom push button layouts. 
Highly efficient single pole "normally·open" reed switches are 
used throughout thus assuring reliability and an extremely long 
life expectancy. 
Light pressure (5 ounces) and short strokes result in optimum 
operators' convenience and positive input of data. 
The basic module allows use of one to three switches in either 
momentary or alternate "push·ON-push-OFF' action. Stacking 
allows any number of these switch sections to be used in a 
group by themselves or with our mating 12 segment keyboard 
assemblies (SB·033, SB·034, etc.). 
Standard size switch buttons are available separately in 
various colors, either single or extended buttons which span 
2 or ::I switches. Note: that by use of longer buttons it is also 
possible to form 2 or 3 pole switch functions. 

SPECIFICATIONS 
Switch Contact: 
Rating: 
Life Expectancy: 

Normally Open Full Travel: 7/32" 
100 ma @ 48V Travel to Contact: 5/32" 
1,000,000 cycles Depth Requirements: 1·5/8" 

. One- 25- 100-
Model Description 24 99 499 

SB·IE Mod·Segment, 1 pole, end, mom. 2.90 2.32 2.03 
SB·IC Mod·Segment, 1 pole, center, mom, 2.90 2.32 2.03 
SB·2E Mod·Segment, 2 pole, end, mom. 4.90 3.84 3.36 
SB·3C Mod-Seg. 3 pole, ctr, & ends, mom. 6.70 5.36 4.69 
SB·4C Mod·Segment,4 pole, momentary 8.60 6.88 6.02 
SBl·IC Mod·Segment, 1 pole, locking 3.90 3.12 2.73 
SBl·2CE Mod-Segment, 2 pole, lock & mom. 5.80 4.64 4.06 

Above switches are supplied less buttons; order below, 
SBB·l ,', Button only .15 .12 .105 
SBB-2* Button only .25 .20 .175 
SB8'3" Button only .35 .28 .245 
SB·BKT Mounting Brac'kets (pr.) 1.95 '1.56 1.37 
·Specify Color: light Grey, Dark Grey, White, Blue, Red, Black, 

SPOT AND NORMALLY CLOSED VERSIONS AVAILABLE UPON REQUEST, 

SB·033 

8UTTON ARRANGEMENT 

000 000 BGGJ 
G00 G00 000 
FlqIj 8GJ[iJ G00 

[~GJ 8GJ0 
S8·032 S8·033 S8-034 & 035 

S8L-2CE 
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AIRPAX 
ELECTRONICS 

Type APG TRIP TIME IN SECONDS (Normal Wall Mount Position) 

Delay lDO% 125% 150% 200% 400% 600% 800% 1000% 

400 Hz 
41 No Trip May Trip .50· 5.0 .15 1.9 .02 .19 .006· .08 .004· .050 .004 - .035 
42 No Trip May Trip 5.0 ·60.0 2.2 ·20.0 .40 ·3.2 .012· .19 .006· .060 .060· .045 

50 No Trip May Trip .032 Max. .024 Max. . 020 Max. . 018 Max. .016 Max . .015 Max . 
DC 51 No Trip .5· 6.5 .3 3.0 .13 1.2 .031· .220 .011 .. 110 .004· .050 .004· .025 

52. No Trip 2.0· 50.0 1.2 ·22.0 .62 8.0 .15 . 1.5 .03 - .50 .004 - .050 .004 - .025 

60 No Trip May Trip .040 Max. . 035 Max. . 030 Max. .025 Max . . 020 Max . .018 Max . 
60 Hz 61 No Trip .7· 12 .35· 4.0 .130· 1.30 .030 - .220 .008 - .130 .003· .070 .003· .040 

62 No Trip 10 ·120 6.0 ·60 2.2 ·20.0 .300·2.00 .050· .750 .007· .130 .005· .040 

Type APL TRIP TIME IN SECONDS vs. PERCENT OF RATED CURRENT (25°C - Vertical Mount Position) 

Delay lDO% 125% 150% 200% 400% 600% 800% 1000% 

0 No Trip May Trip . 050 Max. .040 Max . . 030 Max. .025 Max. .020 Max . .018 Max. 
1 No Trip May Trip .6 3.0 .2 .8 .035· .120 .012· .060 .011 .. 032 .0lD· .030 

400 Hz 2 No Trip May Trip 6.0 60.0 2.0 . 8.0 .4 ·1.5 .020· .200 .011 .. 032 .010· .030 
3 No Trip May Trip 70. ·400. 20. ·80. 2. ·7. .020· .150 .011 .. 032 .010· .030 

400 No Trip May Trip 40. ·280. 9. ·70. 1.3 ·8.8 .44 ·3.15 .023· .500 .0lD - .050 

0 No Trip May Trip .032 Max. . 024 Max. . 020 Max . .018 Max . . 016 Max . .015 Max . 

DC 1 No Trip . 70· 4.0 .40· 1.50 .160· .600 .040· .140 .0lD . . 055 .009· .038 .008· .030 
2 No Trip 10. 60. 6. 23. 2.5 8.0 .350·1.35 .125· .500 .011 .. 060 .010· .030 

500 No Trip 80. ·600. 45. ·240. 16.5 .70 1.8 ·9.5 .55 ·4.25 .030· .600 .014 - .065 

0 No Trip May Trip .040 Max. . 035 Max. .030 Max . . 025 Max. .020 Max . .018 Max. 

60 Hz 
1 No Trip 1. 6. .60· 2.50 .240· .800 .040· .180 .020· .070 .012 - .050 .010· .040 
2 No Trip 15. 70. 6.5 30. 3. 9. .300·1.50 .030· .300 .018· .080 .010· .040 

600 No Trip 80. ·650. 20. ·150. 10. ·60. 1.9 ·8. .6 ·2.5 .025· .500 .015· .060 

INTERNAL CIRCUITRY 

Type APL 

r-'1 o-IIJ.ilT'-<> 
~ 

APL·1 APL·ll 

cHD-fTY\.o utJ o-!lJ-I11"'<> 
o-!l}JTY'.o 

APL·111 APL·1·RE 

Type APG 
Type APL HI-AMP 

r-'1 o-IIJ.ilT'-<> has special terminals which accept #2 through #8 wire leads. 
o-lII-rrT'-O 

TRIP TIME IN SECONDS VS. PERCENT OF RATED CURRENT 
APG·1 APG·ll 

Delay 100% 125% 200% 

cHD-fTY\.o 

~ o-!lJ-I11"'<> 
C>-IJ)-I"Tn.o 

DC 1 NO TRIP .70 . 4.0 .160 . .600 
2 NO TRIP 10 ·60 2.5 . 8.0 

60 Hz 1 NO TRIP 1·6 .240 . .800 

APG·1l1 APG·1·R 2 NO TRIP 15·70 3 . 9 

GLASS-TO-METAL SEALS 
Exacting customer specifications are met with quality, glass insulated terminals 
manufactured by Airpax. 

A wide variety of terminals are producible and glass can be color coded for 
identification. Leads can be kovar, sleeved solid copper or tubular. A large choice 
of standardized pins and lugs permits quick delivery to your specific needs. 

Our Engineering Department will assure a seal to meet your requirement with 
a detailed analysis of your seal problem. 

A 90 page catalog giving technical details is yours for the asking. 

400% 800% 

.040 . .140 .009 .. 038 

.350 . 1.35 .011 .. 060 

.040· .180 .012 .. 050 

.300 . 1.50 .018 .. 080 

A I R P A X E LEe T RON I C S I Phone (301) 228-4600 
TELEX 8-7715 

CAMBRIDGE DIVISION, CAMBRIDGE, MARYLAND 21613 TWX 710865·9655 

2692 See YELLOW SECTION for Local Offices, Phones eem/1969 



i@riiDlfflD S Eell 0 N 51 00 

~ America.n I SWITCHES 
~ Zettler, Inc. 

SERIES T·500 PUSHBUTTON AND TOGGLE SWITCHES 
For chassis or PC board mounting only. No front panel screws. Six 
PDT fine silver self·cleaning slide-action contacts. Occupies less 
than one square inch of panel space. Only 1%" depth behind panel. 
Long·life special nylon parts used throughout. Pushbutton switches 
can be furnished with round %" diameter or %." square buttons in 
white, black, red, yellow, green, or blue. Square buttons may be 
engraved or hot stamped. Illuminated pushbutton switches are 
available using T-l·%. lamps, which are accessible from front. 
Prices from $1.00 to $7.00 (1-24 pcs). 

BASIC SPECIFICATIONS 
Contact Rating: 1 amp at 30 vdc or 0.2 amp at 115 vac. 
Contact Arrangement: Two, four, and six form C contacts. 
Life Expectancy: 106 mechanical; 5 x 104 at rated load. 
Ambient Temperature Range: -20°C to +60°C. 
Dielectric Strength: Under room conditions, 500v rms. 
Insulation Resistance: Under room conditions, 109 ohms. 
Terminals: Pierced solder lugs or PC pins. 

PART NUMBERS FOR TOGGLE SWITCHES 
(non·illuminated, white plastic toggles) 

FUNCTION 
Two·position 
Three~osition 

Three-position: Lock. neutral, momenta!l. 

PART NO. 
T 680 
T 681 
T 682 

PART NUMBERS FOR PUSHBUTTON SWITCHES 
NON· ILLUMINATED ILLUMINATED 

FUNCTION round square round square 
Momentary T 500 T 520 T 600 T 620 
Push Lock. 

Push Release T 540 T 560 T 640 T 660 
Push LocI< 

Reset Solenoid'~ T 502 T 522 T 602 T 622 

TO ORDER, add to the part number the color of button and contact arrangement. 
·Standard solenoid is for 24 vac or vdc (200 ohms); other coils can be supplied to 

special order. 

SWITCH CHARACTERISTICS 
CAN BE COMBINED 

SWITCH FUNCTION FRAME WITH THE 
PART NUMBER FOLLOWING STATIONS 

Non lock (momentary) P.ush lock, push 
Push loCk, push T 596.10 release 
release Non lock 

Non lock 
Interlock T 596.20 Push lock,push 

release 
Interlock with one Non lock 
non-locking reset T 596.30 Push lock,push 
button release 

FOR EXAMPLE, TO ORDER: 

SERIES T·596 MULTIPLE SWITCHES 
For front panel, chassis, or PC board mounting using 4-40 screws, 
single (T·500) pushbutton switches are frame·mounted. The above 
specifications apply; however, square button dimensions are 1'8" x 
13/16" with 0.827" center-to-center spacing. Other versions, such 
as remote reset solenoid or heavy duty contacts for line switching, 
are also available. 

Prices per station approximately $2.50 for non-illuminated; $4.50 
for illuminated (1-9 pcs). 

STATION PART NUMBERS 
NUMBER OF 

STATIONS NON·ILLUMINATED ILLUMINATED 

AVAILABLE 
FUNCTION round square round square 

3 to 11 Non-lock (momentary) 500.1 520.1 600.1 620.1 

Interlock 500.2 520.2 600.2 620.2 
3 to 11 All lock 500.3 520.3 600.3 620.3 

3 to 10 Push lock, Push Release 540.4 560.4 640.4 660.4 
plus 1 
RESET Reset 500.0 520.0 600.0 620.0 

T 596.20/10 500.2W 4C PC 

A multiple·station pushbutton switch with: Ten interlock, non
illuminated stations with white round buttons, four form C con
tacts, and printed circuit terminals, the following part number 
would be developed: (See example at right) 

Frame#-_' I IT I Number of stations------------'. 
Stati.on part # -------------
Color of buttons 
Contacts on each station 
PC pins -----------------------' 

American Zettler, inc. 
697 RANDOLPH AVE. • COSTA MESA, CALIF. 92626 • PHONE (714) 540-4190 • TELEX: 67-8472 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2693 
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BUSS AGX FAST 
ACTING FUSES 
IA x I inch, glass tube, 
"quick-acting" type, 
1/500 to 2 amp. 

IA x I IA inch. AGe: 
2V" 3 amps. 
MTH: 4, 5. or 6 
amp. 

IA x I IA inch. 
4 to 30 amp. 

IA x lIA inch, % to 30 
amp., and Ph, x IV, 
inch, 1/10 to 30 . 
amp. Silverplated pin 
pops out when fuse is blown and provides 
quick, positive identification offaulted 
circuit ... by visual signal, by activating 
an alarm, or both. 

FUSETRON MOL 
DUAL-ELEMENT 
FUSES 

BUSS ABC CERAMIC 
TUBE FUSES 
IA x I IA inch, IA to 30 amp. 
For circuits having fault 
current capacity up to 
25,000 amp. at 125 volts or 
10,000 amps. at 250 volts 

% x IV, inch, glass 
tube, with 1% inch 
leads of No. 20 tinned 
wire. '/i, to 6 amp. 

amperages are of 
lengths-to make it 
impossible to insert 
too large a size. 

FUSETRON FNM 
FIBRE TUBE FUSES 
Ph, x I V, inch, dual
element "slow-blowing" 
1/10 to 30 amp. 

1/10 to 10 amp. Silver
plated pin pops out 
when fuse is blown 
and provides quick, 
positive identification 
of faulted circuit ... by 
by activating an alarm, 

See YELLOW SECTION for Local Offices, Phones 

BUSS SUB-.MINIATURE GMW 
FUSE AND HWA FUSEHOLDER 
Fuse size only .270 x .250 inches. 
Fuse has window for visual 
inspection of element. Fuse may 
be used with or without holder. 
1/200 to 5 amps. Fuses and 
holders available to meet 
military specifications. 

Body size only .145 x .300 
inches. Glass tube construction 
permits visual inspection of 
element. Hermetically sealed. 
Twenty-three ampere sizes 
from 1/100 thru 15 amps. 

Signal Indicating, 
Alarm Activating. 
For multiple circuit 
apparatus where 
space is at a 
premium. Holders 
take panel mounting 
space of only IA inch 
horizontal by 115h, 
inches vertical. 
18/100 to 10 amp. 

BUSS HIGH 
VOL TAGE FUSES 
For protection of circuits 
up to 20 KW on d.c. and 
30KVA on a.c. 
1/16 to 2 amp. 

eem /1969 



FUSETRON TYPE N 
FUSES AND 
FUSE HOLDERS 
Yo x I Yo inch, 0 to I Yo amps. and 
Yo x Fh, inch, 1·3/10 to 7 amp. 
Glass tube, jjslow-blowing". Es
pecially suitable for protection 
of TV. Ears on fuses 
match slots in holder 

HLR holder makes it 
simple to protect 
wide variety of 
devices or equipment, 
including fluorescent 
fixtures. Should 
fuse open, entire 
fuse· knob 

Non-Indicating Series HJ, 
HK and HCM. For Yo xl, 
Y4 x 1 Y4 and %2 x 
1 Y4 inch fuses. 

BUSS PANEL 
MOUNTED 
FUSE HOLDERS. 
SERIES HPC 
For 1%2 x 1% and 
1%2 x 1 Yz inch fuses. 
Also available in 
military type. 

eem /1969 

BUSS PANEL MOUNTED 
FUSE HOLDERS 
Lamp Indicating Series HK 
and HJ, For Yo x I and 
14 x 114 inch fuses. 

Fuseholder only 1% inches 
long ... extends just 2%2 

inch behind front of panel. 
Takes Y4 x lY4 inch fuses. 
Holder rated at 15 ampere 
for any voltage up to 250. 

Prevent radio frequency 
interference. Available to 
take two size fuses 14 x 114 
inch and Yo x I inch fuses. ~!!!i!i:~1!Y 
Meet performance specs 
of both MIL·I·618lD 
and MIL·F·19207B. 

BUSS PANEL MOUNTED 
FUSE HOLDERS. 
VISUAL INDICATING 
SERIES HLD. 
For Y. x I Y. inch BUSS 
GBA fuses (or GlD fuses) 
% to 5 am ps. Transparent 
knob permits visual 
indicating pin on open 
fuse to be seen. 

All types avail· 
able for every ap
plication. Single 
pole, multiple pole, 
small base, full base, 
molded base, lami· 
nated base, porcelain 
base for fuses from ':14 x 
% inches up. Also signal 
fuse blocks and 
special blocks of all 
types. 

See YELLOW SECTION for Local Offices, Phones' 
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BUSS AIRCRAFT ~ FUSES 
Mechanical Indicating 
-Limiter type. Meet 
ri.gorous requirement of' I ' 
high speed, high per· I 
formance aircraft. 1 to 60 amp. ' 

FUSETRON ACK STUD 
MOUNTED FUSES 
I to 300 amp., 
dual·element type. 

1'/31 X IV, inch, 1/10 to 
30 amp. For circuits having 
fault current capacity up 
to 100,000 amps. AC only. 

TRON RETCIFIER 
FUSES. For protection of 
Semi-Conductor Rectifiers 
and like applications. 

2695 
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Automatic 
Controls PRESSURE SWITCHES 

FEATURES DIAPHRAGM PRESSURE SWITCHES 
FOR ECONOMY AND FASTER DELIVERY 

CUSTOM SET FOR PNEUMATIC 

• Military reliability in accuracy 
and repeatability of setting. 

• Versatility in your system 
design. 

AND HYDRAULIC APPLICATION 
ENCLOSURES SOLVE ENVIRONMENT REQUIREMENTS 
For absolute pressure requirement ••. 

Cover is hermetically sealed and evacuated. 
For gage pressure requirement in degrading environment ••• 

Cover is hermetically sealed with standard atmosphere. 
For difierential pressure requirement .•• 

Cover is vented to reference port. 
All covers are drawn non·corrosive stainless steel. On hermetically sealed 
units integrity is assured by glass·to-metal sealing of the connector_ 

10Sl-3P connectors are normally furnished. Other connectors can be 
provided on special order. A "commercial" protective cover is also 
available for even greater savings, when the advantages of a sealed, 
stainless steel cover are not required. 

Pressure Range 100 To 3000 3 To 10 PSIA 10 To 100 PSIA 
of Setting PSIA 20 To 500 PSIA 

Setting ±3% at a specific temperature 
Tolerance ±1O% over ambient temperature range 

Ambient 
Temperature 

Switch Contact 
Form 

Current 
Rating 

Vibration 

Shock 

Cycling 
Life 

Weight 

SPDT 

2.5 x setti n g 
minimum 

5 x setting 
minimum 

5 amp resistative at 28 VDC or 115 VAC 

lOG at 55 to 2000 CPS 
15G-11 MS 

M I L-E-5272C Proced ure V 
50,000 cycles minimum at .25 amp 
25,000 cycles minimum at 5 amp. 

0.3 lb. 0.3 lb. 0.5 lb. 

• Zero leakage. 
• Corrosion protection. 
• Long system life. 

718 
SERIES 

3Y2" TYP. 

PRESSURE SWITCHES 

• New economy: 
• Fast delivery. 

717 
SERIES 

716 
SERIES 

NEW OIL TIGHT SWITCH ADJUSTABLE PRESSURE 
The new Cook Electric oil tight pressure SWITCH for INDUSTRIAL 
switch provides a combination of en- APPLICATIO NS 
gineering advances that guarantee top 
performance for at least 20% longer A field proven pressure capsule has been 
than most other comparably-priced prod- adapted to a fully adjustable pressure switch. 
ucts in this field_ Three pressure ranges are available to 

Three pressure ranges (0-500 psig), 15 meet all requirements_ 
AMP capacity, 50,000 operating cycles Adjusting the pressure setting can be 
at rated load over ambient temperature done with a spin tight wrench, box wrench 
ranges of -65°F to 180°F provide top or similar tools. Settings ina range of 25:1 
performance. are possible with the lower range switch. 

Only three pressure ranges are required to cover a band of 0 to 500 The sheet metal cover is held in place by 
psig_ This means fewer switch variations to cover all of your pressure two screws and is readily removed for either 
requirements - regardless of pressure media. changing the pressure setting 'or connecting 

Direct panel mounting or direct on the pipe is another feature of this wires to the screw terminals on the. snap 
new pressure switch. Standard fittings are 1(4" NPT, male or female. switch. A rubber grommet is provided for 

Both the pressure setting and deadband are adjustable using only a open wiring or can be removed to accept liz" 
screwdriver. conduit fittings. Nothing interferes with the easy installation of the 
Ufe: 50,000 cy- Part umber Operate Dead Proof wiring to the pressure switch. 
cles minimum@ MaleThread FemaleThrea Pressure Band Pressure This compact switch may be panel mounted or mounted directly on the 
rated load. Elec· 719-1031 719-1021 0-75 20-45 150 pipe. Standard fittings are 1/4" NPT, male or female as desired. 
trical Rating: 15 719-1032 719-1022 50-200 40-100 250 
~~~1~ ~i~/rJ, 719-1033 719-1023 100-500160-250 750 Fe:a~~t Numbe~afe Nominal _s .. ~ting Range .~SIG. g:~~ ~~~~~ 
HP @ 125 vac, 1 HP @ 250 vac.; 0.8 amp @ 125 vdc, 0.4 amp @ 250 vdc. Thread Thread Setting MinImum Maxlm~," _ Max. sure 
Repeatability:±2% of maximum setting at fixed temperature. Dielectric 'I4"·18NPT V."·18NP PSIG Act Deact Act Deact PSIG PSIG 
Strength: 1500 VRMS 60 Hz terminal to case. Ambient Temperature Range: 719-0001 719-0011 10 3.5 0.5 25.0 22.0 6 
-65°F to +180oF. Mounting: Panel or direct to pipe. Size: Approximately 719-0002 719-0012 60 21.0 1.0 125.0105.0 30 
~~~~hRx ~~'h'Tt~eE~ 2'1," deep. Pressure Inlet: 1/4-18" NPT male or female. 719-0003 719-0013 250 120.070.0 500.0 450.0 50 

100 
200 

1000 

• Fusion·welded stainless steel pressure capsules prevent leakage, protect FEATURES 
against corrOSion, and guarantee a longer system life. Wide Range of Adjustment: 25:1 in lower press. Ease of Wiring. Ease of 

• Nickel chrome alloy diaphragms are used to assure complete accuracy Mounting. Adjustment: With spinner wrench with cover removed. All 
and maximum repeatability at any pressure setting your particular Welded Construction: (Pressure capsule). Stainless Steel: Pressure parts 
system may require. - accept all gases and liquids. Repeatability. Compact. 

• Pressure switches can be pre-set to your specific requirement. The basic STANDARD SPECIFICATIONS 
units are designed to fit a wide range of your pressure sensing needs. life: 50,000 cycles minimum at rated load. Electrical Rating: 15 amps @ 
They may also be designed to conform to certain system fluctuations 125, 250 or 480V AC; 1/8 HP @ 125V AC, 1/4 HP @ 250V AC; '/2 amp @ 125V 
while maintaining peak performance levels. DC, 1f4 amp 250V DC. Dielectric: 1500 v RMS 60 Hz. Ambient: -65°F to 

• Fusion welding to the port mount produces a self·contained seal assem· 180°F. Repeatability: ±5% at fixed temperature. Mounting: Direc! to pipe 
bly. Maintenance is kept to a minimum. or 2 - '/4~' holes on 23/4" centers. Size: 4" wide, 2'%,' high excluding pipe 

• Gaske.\ed die cast housing protects internal parts ~ oil tight. fitting, 21/2" deep. Pressure Part:. '/4" NPT male or female. 

. For further information, please write Cook Electric or contact your local reptesentative. 

~- Automatic Controls 
Division 

COOK ELECTRIC 

200 East Daniels Rd. • Palatine, III. 60067 • 312/359·2100 

2696 See YELLOW SECTION for Local Offices, Phones eem /1969 



'4@ib'ffiD SECTION 5100 

GK SUBMINIATURE SWITCHES 
Designed to meet the highest standards 
of quality and reliability. C & K's submin
iature toggle and momentary pushbutton 
switches successfully combine maximum 
performance with minimum weight and 
small size. They are available in one, two, 
three, and four poles. 

struction, simple mounting, excellent ap
pearance, and long, trouble-free opera
tion! 

All of the switches feature rugged con-

These subminiature toggle and pushbut
ton switches adapt to virtually any manual 
switching requirement in a very wide 
range of O.E.M. applications where space 
is at a premium! 

STANDARD CONFIGURATIONS 

SPOT 

General Specifications 

Contact Rating: 5 Amperes resistive load 
@ 115VAC-28 VDC. 
Insulation Resistance: 1000 megohms 
minimum. 
Dielectric Strength: 1000 volts rms at sea 
leveL 
Electric Life: 100,000 make-and-break 
cycles minimum on all models ending in 

STANDARD CONFIGURATIONS 

SPOT 

General Specifications 

Contact Rating: 1 Ampere resistive load 
@ 115 VAC-28 VDC. Designed for use 
in dry (very low energy) circuits. 
Insulation Resistance: 1000 megohms 
minimum. 
Dielectric Strength: 1000 volts rms at sea 
leveL 
Electric Life: 60,000 cycles minimum at 
full load. 

OPOT 3POT 

01 only; all other models 40,000 cycles. 
115 VAC - 28 VDC resistive load. 
Initial Contact Resistance: 10 milliohms 
maximum at 2-4 VDC, 1 amp. 
Contacts and Terminals: Working contacts 
Coin Silver 
Operating Lever: Bright chrome plated 
brass toggle 

3POT 

Mechanical Life: 1,000,000 make or break 
cycles minimum. 
Contacts: Gold 
Terminals: Copper Alloy with gold plating. 
Epoxy sealed terminals standard. 
Pushbutton: Nylon plunger and cap. 
Mounting Bushing: Nickel plated brass, 
high torque to withstand 12 in-Ib with no 
distortion or loosening of parts. 

TOGGLE SWITCHES 

4POT 

Mounting Bushing: Nickel plated brass 
Housing: Stainless steel 
Case Material: General purpose phenolic. 
Standard Hardware Supplied. 
2 Hex mounting nuts 
1 Internal tooth lockwasher 
1 Keyed positioning ring 

PUSHBUTTON SWITCHES 

4POT 

Housing: Stainless Steel 
Case Material: General purpose phenolic. 
Standard Hardware Supplied: 
2 Hex mounting nuts 
1 Internal tooth lockwasher 

quality electro-mechanical products 
103 Morse Street/Watertown, Massachusetts 02172/Telephone: (617) 926-0800 

COMPONENTS, INC. 

eem/1969 See YELLOW SECTION for Local Offices, .Phones 2697 
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ORDERING GUIDE - TOGGLE. PUSHBUTTON SWITCHES WITH OPTIONS '\ -
TOGGLE SWITCHES 

TOGGLE LEVER POSITIONS AND CIRCUITS BASIC OPTIONS FOR STANDARD CONFIGURATIONS. SPECIAL CONFIGURATIONS To SpeCifY: Add SUffix Indicated to Model No. (SEE PAGE 2) 

K[~ INDUSTRIAL (2) (31 (4) (5) (6) 
POLES (1) .. .. NET PRICE SCHEDULE TOGGLES BUSHINGS TERMINALS CONTACTS &. TERMS TERM RIGHT FLATTED 15/32 BUSH. 

& MODEL MAT'l &. PLATING SEAL ANGLE TOGGLE WI LARGE 
THROW NO. LESS THAN 25 to HIGH PRINTED WIRE BRASS SILVER MOUNTING ASS'Y TOGGLE 

25 (each) 99 (each) SHORT LONG SHORT TORQUe CIRCUIT WRAP W/GOLD W/GOLO EPOXY 

7101 ON NONE ON $1.65 $1.10 M l 0 H C W B G E A P T 
7103 ON OFF ON 1:95 1.30 

t SPDT 7105 (ON) OFF (ONI 1.95 1.30 
7107 ON OFF (ON) 1.95 1.30 
7109 NONE ON (ONI 1.95 1.30 NOTE: Bush-

f--- ing &. Term-
7201 ON NONE ON 2.15 1.43 Inal Basic 
7203 ON OFF ON 2.55 1.70 Options Do 
7205 (ON) OFF (ON) 2.55 1.70 Not Apply. 
7207 ON OFF (ON) 2.55 1.70 To Specify 

DPDl f-7209 NONE ON (ONI 2.55 1.70 Add Suffix 
Indicated To NOTE: Bushing &. Tog-·7211 ON ON ON 2.85 1.90 Model No. *7213 ON ON (ON) 3.15 2.10. W gle Basic Options 

'7215 (ON) ON (ON) 3.45 2.30 J 00 Not Apply. 

~CI~~aecJ$ } 2-3 2-3 1-2 To Specify: Add Suffix 
5-<; 4-5 4-6 A Indicated To Model No. 

730.1 ON NONE ON 3.65 2.57 N/A N/A 
7303 ON OFF ON 4.80 3.20. 

3PDT 7305 (ON) OFF (ON) 4.80 3.20. 
7307 ON OFF (ON) 4.80 3.20. 
7309 NONE ON (ON) 4.80 3.20. 

740.1 ON NONE ON 4.65 3.29 
740.3 ON OFF ON 6.05 4.10. 
7405 (ON) OFF (ON) 6.0.5 4.10. 
7407 ON OFF (ON) 6.0.5 4.10. 

4 PDT ~1~ 
NONE ON (ON) 6.0.5 4.10. 

ON ON ON .6.90. 4.30. 
"7413 ON ON (ON) 6.90. 4.30 

N/A P T *7415 (ON) ON (ONI 6.90. 4.30 M l 0 H C N/A B G E 
2·3 2·3 1·2 

C~~~:~$} 
5-<; 4·5 4·5 
8·9 8·9 7·8 

Add :::~ep!~o~~ated ~ N/C N/C 10¢ 10¢ N/C 25¢ 10¢ '35¢ 50¢ 75¢ 
11-12 10.-11 10-11 N/C N/C 

Per Pole Per Pole Per Pole Per Pole 

() Parenthesis Indicates Momentary Position *See Series 7200-7400 Outline Drawing. (Page 2) for Terminal 0..lgna1l0n. N/. Not Appll(lable N/C - No Charge 

PUSHBUTTON SWITCHES HOW TO ORDER: The following example illustrates how to 
INDUSTRIAL NET PRICE TERMS* specify complete part number TOGGLE AND 

POLES SCHEDULE PUSHBUTTON & LESS THAN - 25 to PRINTED =u ''"'' "' '''' "." """ THROW MODEL NO: 25 (each) 99 (each) CIRCUIT 
[ OPTIONS (SEE TABLE ABOVE) 

Normal Panel Assembly 
SPOT P8121 2.55 1.70. C When Using Locking Ring 
DPDT P8221 3.45 2.30. I FACE ~UT~ LOCKWASHER 3 PDT P8321 4.80 3.20. 

I crcr~CfCPI 4 PDT P8421 6.05 4.10 C to ·Optional use suffix to specify add 10¢ per pole 

7101 LDCGE Y PRESS FIT CAPS FOR 
SPOT ON-NONE-ON ~I I II L EPOXY TERMINAL SEAL PUSHBUTTON SWITCHES 

LONG TOGGLE 
GOLD PLATED COIN SILVER 

LOCK NUT - .20.0. Dia. or 3/8 018. CONTACTS a TERMS LOCKING RING • i 
Colors: Black, White, Red, SHORT BUSHING PRINTED CIRCUIT 

WARNING: 
I Orange, Yellow, Green, or 00 not torque face nul when 

Blue TERMINALS lock nut is nol in place. (Except 
Specify option suffix In sequence Indicated In Table. lor high- torque bushing. See P5) 

Unless Othe;wise Specified-.200 Dia. White Cap is Supplied. 
II option la not desired - omit suffix (blank space not req'd). 

All prices F.O.B. Watertown, Mass. rERMS: flet 30 days. Prices are aubJect to change without notice. Production quantity prices ayallable on reque.t. 

BASIC OPTIONS 

TOGGLES 
STANDARD: NO SUFFIX LETTER M SHORT 

LL~~ COLOR CAPS 
~-410fOI!l ~~±'" 
Illo:'SU 10"70:-'-: - , 

Std. Toggle W/Std. or HI-Torque Bushing • Toggle W/Std. or HI-Torque Bushing L Toggle WI Sid. or HI-Torque Bushing 

~~'480t'Ol!l ~ tHO"''' ±,o~ ~, 

12:,Sd ,,~,~ 
IZ901A 

C _____ = 
.- STANDARD LONG 

Std. Toggle with Short Bushing • Toggle with Short Bushing L Toggle with Short Bushing 

Color-Caps (Vinyl Plastisol) 
BUSHINGS available for standard and 

D SHOAT H HI-TORQUE long toggles at no extra 

W~~~S'E~' cost. Please specify: 
oz. -l I-- ZOO, CO, 

314 t)I' 040 ---t BROWN, BLACK, RED, 

'" ~ ORANGE, YELLOW, l-!-:l; ::: 
ZZ!l 360 ± oos-H GREEN, BLUE, VIOLET, 
23' GRAY, or WHITE. 

Blllhing wlllwlthllind torque 01 121n-lb Wllh no dl,tortlon or IDONning 01 PIIrtI 

GK quality electro-mechanical products 
103 Morse Street/Watertown, Massachusetts 02172/Telephone: (617) 926-0800 

COMPONENTS, INC. 

2698 See YELLOW SECTION for Local Offices, Phones eern /1969 
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BASIC OPTIONS IConhnued) 

C PAINTED CIRCUIT TERMINALS W WIREWRAP E TERMINAL SEAL 

r-- J 250.!: DOG . r- r- 18':1 ~ 008 O.q6 

fK-J o~ 
~-' O~I---ll--

Se .. p~ lor Sid COnlnlu'''hon 

----r-;~---T50.!:O}I~~-_j lrO.l1 
O£2.!: 015 I 

(\CjL~~~;r),"OU'~E~O ~;&2 HT OF TERM SHOULD[R 
A~ailablo only in gold plated braSlj 

CONTACTS AND TERMINALS: MATERIALS, PLATING 
B Contact (Terminal) Mat'I-V2 Hd. Brass Camp. 22100-8-626. Gold Plating 100 Millionths Over Copper Flash 
G Std. Goin Silver Contact (Terminal) Man Gold Plating 100 Millionths Over Copper Flash 

A RIGHT ANGLE MOUNTING 
SPOT 

~ "4,,4 ... ' ~'----~'01'-1'00'015] 
J-- >00--1 272 
~ I I -015 r1fc2>n - I 

~~o 1J:i _ 
T l_ "" I '00 

093/1W I ±02,) TtOIO 

A RIGHT ANGLE MOUNTING 
DPDT 

('441746 [)IA 

.'" 
I '1'0 

I 
09Y120 

PRINTED CIRCUIT 
PANEL LAYOUT 

TOl -i: oo~ 

PRINTED CIRCUIT 
PANEL LAYOUT 

185 ~ 3:0 r I 
j . I 
150+ <I> ~ 
I t-t- t 

'00 I .015/080. 

L I .DIAT'fP .+,+ 
100--14· 
200~ r--

TQI-~QQ'J 

NOTES: 
1. Contacts & Terms 

are Brass W/100 mil-
lionths Gold PI. 

2. Terminal Support Is 
Brass W/Electrotin 
Plate. 

3. Bright Chrome Plat
ed Toggle Is Stan
dard. 

.c. Contacts make on 
Side Opposite Toggle 
Thrown. 

5. Available In All SPOT 
Models. 
ISee P4). 

NOTES: 
1. Notes 1 Thru 4 

Above Apply. 
2. Avai lable In All 

DPoT ModelS. 
ISee P4). 

1 r°f>2C!;OI5 
[Pon HEIGHT 

cp 

P FLA TIED TOGGLE ASSEMBLY NOTES: PANEL SEALS 

IZ501. 

T 15/32 BUSHING WILARGE TOGGLE 

KEYWAy 
omon.,Ot: 

1. See P2 For Other Dimensions. 
2. Bright Chrome Plated Toggle I, 

Standard. 
3. Mounting & Hardware - Sama As 

Standard (See P5). 
4. Available In All Model •. (See P4). 

PANEL LAYOUTS 

WITHOUT LOCKING RING 

• 00' t_ ;. -.000 ,. t 691l1A 

.06.\ 
068 .029/033 

WITH LOCKING RING 

W318 
t.OIG 

.14901'\ + 4'9 Oil 
+.003 +.00. 
-.000 -.000 

NOTES: 
1. See P2 For Other DI

mensions. 
2. Bright Chrome Plated 

Toggle Ie Standard. 
3. Avanable In All Mod

.,. (800 P4). 

MISCELLANEOUS 
TOGGLE 
SWITCH 

INFORMATION 

Flexible Rubber Seal 
Boots are available 
from APM-Hexseal Cor
poration, 41 Honeck St., 
Englewood, New Jersey, 
and Multi-Flex Seals, 
Inc. 1811 Fi rst Avenue, 
New York, New York. 
These boots come in 
various styles and 
meet a number of MIL 
Specs for front panel 
switch seals. 

POSITIONI~ 
POSITION 2 :: -, -_-•• _ 
POSITION 3 ',-_ ~'--- ---

POSITION I ("~ ... 
POSITION 2 ' ____ :,~" 
POSITION 3 ,: ____ -- -----

L-KEYWAY 
L KEYWAY 

OUT300UT2 

JUMPER 
{ADD 
EXTERNALLY] 

IN '-OUT I 

WIRING FOR SINGLE POLE 
3 POSITION SWITCH 

(models 7211, 7213 & 7215) 

OUTO~;.~2A' fOUTot~ 2B 

JUMPERS 
(ADD 
EXTERNALLY) 

I Not-: IA....i LIN BOUT 16 

WIRING FOR 2 POLE 
3 POSITION SWITCH 

(models 7411,7413, & 7415) 

quality electro-mechanical products OK 103 Morse Street/Watertown, Massachusetts 02172/Telephone: (617) 926-0800 

COMPONENTS, INC. 
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CTS CORPORATIONElIHm, INDIANA 
Rotary 
Selector Switches 

WHY ENGINEERS SPECIFY CTS ROTARY SWITCHES 

CTS Reliability. The heart of selector switch reliability is the 
wafer. CTS offers two wafers with uniquely reliable character
istics. The CTS selector switch 212 wafer is of a molded, glass 
alkyd, rivet-free construction which will not break if dropped or 
jarred. It eliminates mechanical shifting of stator circuitry and 
terminalS and allows the construction of more compact switch
es. Automated manufacture provides unprecedented uniformity. 
In each production run, all switches are identical, terminal 
placement is exact and permanent-the result is trouble-free 
assembly into your circuit. TheCTS 216 wafer employs the 
more conventional "clip" terminals but utilizes unbreakable 
glass reinforced alkyd for both the rotor and stator. The pre
cision molded stator incorporates strut spacers to evenly space 
the contacts and eliminate radial shifting as well as a rib 
design to increase insulation resistance. Tight quality control 
on both wafers and detents from the raw material stage 
through final assembly and packaging assures you of the fine 
quality and reliability associated with all CTS products. 

WAFERS 

SOLDERING HEAT OR HANDLING CANNOT 
LOOSEN TERMINALS 

MOLDED GLASS ALKYD 
INSULATION WON'T BREAK 
EVEN IF DROPPED 

I PIECE MOLDED. 
CONSTRUCTI ON 

DETENTS 

TERM I NALS MOLDED I NTO EXACT 
PERMANENT POSITION 

NATURAL BARRIER 
PREVENTS SOLDER 
FROM FLOWI NG 
INTO CIRCUIT 

CTS Design Flexibility. CTS selector switches provide thou
sands of variations of shorting and non-shorting circuitry 
including mixed shorting and non-shorting circuit combinations 
within the same pole. Design flexibility's further enhaoced by 
a wide selection of index assemblies, two wafer c'onstructions 
which can be intermixed on the same switch and attached CTS 
manufactured power switches and variable resistors. CTS truly 
offers a one-source supply for the complete switch package. 

CTS Military Switches. CTS types 211, 212 and 215 are avail
able to meet the requirements of MIL-S-3786B, type SRO-3/C. 

CTS Switches are Made to Your Exact Specifications. All 
orders received for CTS selector switches are handled indi-. 
vidually and are custom manufactured to your exactspecifica
tions. The majority of applications can be met with switches 
which are custom deSigned from parts shown in this catalog, 
giving you the advantages of lower cost arid faster delivery. 
On special applications our engineering staff is at your dis
posal for designing the best and most economical switch to 
meet your exact requirements. 

PRECISION MOLDED 
GLASS ALKYD STATOR 
AND ROTOR 

INCREASED CIRCUIT 
PATH INSULATION 
DUE TO RIB DESIGN 

STATOR CONTACTS 
TI ER MOUNTED 

TOTAL ANGU LAR 
ACCURACY OF STATOR 
CONTACTS DUE TO 
TAPER RIB DESIGN 

~~~~!:,!\lJ!!JLE WITH CTS 

216 WAFER 

INTEGRAL MOLDED 
ROTOR CONTACTS 
ELIMINATE RADIAL 
SHIFTING 

CONTROLLED FLOAT 

INTEGRAL MOLDED 
STRUT SPACERS 

Adjustable stops on all detent except Type 212ND. 

STAR WHEEL DETENT 
Type 211 

HIGHEST QUALITY • 
POSITIVE FEEL. 250.-
000 CYCLE LI FE. FREE 
FROM END AND SIDE 
THRUST. HIGH 
SWITCHING TORQUE 
15-60" OZ. . 

DIE CAST DETENT 
Type212ND 

LOWEST COST OF ALL 
DETENTS. LOW COST 
STAKED CONSTRUC
TION • AVAILABLE FOR 
1 AND 2 WAFER 
SWITCHES. 20,000 
CYCLE LIFE. SWITCH
ING TORQUE 18 - 40" 
OZ. 

Description 

IV." diameter rotary wafer 
switch with star wheel detent 

IVa" diameter rotary wafer 
switch with hill and valley detent 

1 Va" diameter rotary wafer 
switch with double ball detent 

1 'A" diameter rotary wafer 
swit~h with hill and valley detent 

1'4" diameter rotary wafer 
switch with star wheel index 

11,4" diameter rotary wafer 
switch with double ball detent 

1 V. " diameter rotary wafer 
switch with die cast detent 

I'll" diameter rotary wafer 
switch with die cast detent 

• West of the Mississippi River 
order from California. 

Data 
Series Sheet 

211 4001 

212 4001 

215 4001 

216 4001 

217 4001 

218 4001 

222 4001 

226 4001 

Order HILL AND VALLEY DETENT 
From Type 212 

LOW COST. DESIGNED 
FOR HOME ENTER-

Calif. TAINMENT AND LOW 
COST INSTRUMENT 
APPLICATIONS • 25,-

Elkhart" 000 CYCLE LI FE • 
SWITCHING TORQUE 
20-48" OZ. 

Elkhart" 

Elkhart' 

DOUBLE BALL DETENT 
Calif. Type 215 

DESIGNED PRIMARILY 
Elkhart" FOR INSTRUMENT 

MARKET. HIGH &:UAL-
ITY • CRISP FE L • 

Elkhart 25,000 CYCLE LIFE • 
SWITCHING TORQUE 6 
-'35" OZ. 

Elkhart 

ORDERING INFORMATION: Place orders at locations shown above, using the. following addresses: 

2700 

CTS of Elkhart, Div., 1142 W. Beardsley Ave., Elkhart, Indiana 46514. Telephone 219-JA 3-0210 • TWX 810-294-2256 
CTS Electronics, lric., 1010 Sycamore Ave., South Pasadena, Calif. 91030· Telephone 213-254-9141. TWX 910-321-4060 

See YELLOW SECTION for Local Offices, Phones eem/1969 



Model S-IA 

Model D 

Model PLH 

1M ••• ' 

,f'· .. ', .... • ''r~ " I, 

Model HLB-S 

HLL illuminated multi-color coded lever switch 

CAPITOL SWITCHES are rated at 3 amps, 110 v. AC, non inductive. Model HPC 

Capitol manufactures many standard and special switches in addition to those shown. 

eem /1969 See YELLOW SECTION 'or Local Offices, Phones 

Model PLS-IC 
Model HLB 

features New illuminated 
square button 

2701 
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·CIIRL'NGSfIII'TCH 

2702 

THE BIGGEST SINGLE NAME IN SWITCHES 

PUSH • SLIDE • TOGGLE • ROTARY • TRIGGER 
• TIPPETTE and LIGHTED TIPPETTE SWITCHES 

for Appliance, Aircraft, Automotive, Electronic, 
Marine, Military, Motor. Control, Special Applications 

. In addition to the items shown above are thousands of 
variations and adaptations designed for our customers' specific 

needs. We are constantly engaged in the development of 
new products and welcome the opportunity to serve your needs. 

. Please contact one of our distributors to discuss your 
requirements in detail or write for our latest catalog. 

505 New Park Avenue, West Hartford, Conn. 06110. Telephone: (203) 233-5551 TWX 710-425-0034 

See YELLOW SECTION for Local Offices, Phones eem/1969 



ROTARY SWITCHES 

Miniature Series 
020·090 

Subminiature 
Series 160 

Subminiature 
Series 140 

Miniature Series 
600 

Series 240·290 and 
Series 010 

Spring return 

Series 300 

Series 650 

Series 670 

Series 230 

ECONOMY SWITCHES 
Series 200 

LEVER ACTION 
SWITCHES 
Series 222 

PUSH BUnON SWITCHES * 
BRAND NEW! 

SLIDE SWITCHES 

Series 001, 002 

Series 003 

Series 005 

Series 125 

PRINTED CIRCUIT 
SWITCH 

Series 020·090 
Series 001,002, 

003,005 

fOR IMMEDIATE DELIVERY 

Diameter 

1·1/2" 

1" 

1·1/2" 

1·9/32" 

1·7/8" 

1·7/8" 

2·5/16" 

2·5/16" 

2·13/16" 

i44.ildlffid S Eell 0 N 5100 

Switches, switches, and 
more Switches 
from Centralab! 
Centralab has the industry's broadest line of 
rotary and special switches. A summary of the 
basic types is given below. 

For complete design data, request your copy 
from Centralab's advertising department. 

Maximum Minimum 
No. of Index Life Insulation Current Rating MIL·S·3786 

Positions (cycles) (make & break) SR Number 

6 x 60° 25,000 Phenolic 2.6 A. (a. 28 VDC; SR 02 
12 x 30° Ceramic 450 ma (u, 115 VAC 

Glass Silicone 
. 4 x 90° 25,000 Phenolic 335 ma (II) 115 VAC; SR 05 

6 x 60° Glass Silicone 1.1 A. (,i'. 28 VDC 
8 x 45° Ceramic 

12 x 30° 
18 x 20° 25,000 Phenolic 335 ma(lI), 115 VAC; -

Sil icone Glass 1.1 A. (aj 28 VDC 
6 x 60° 25,000 Ceramic 450 ma (aJ, 115 VAC; SR 03 

12 x 30° Mycalex 2.6 A. (<1) 28 VDC 
Phenolic 

Glass Silicone 
2 x 180° 175,000 Ceramic 3.9 A. (u! 28 VDC; SR 01 
4 x 90° 20,000 Phenolic 675 ma ('4 115 VAC 
6 x 60° or 10,000 KEL·F 
8 x 45° 

12 x 30° I 
25,000 

I 
Ceramic 675 ma lal 115 VAC; SR 01 
Phenolic 3.9 A. (,v. 28 VDC 

KEL·F 
18 x 20° 25,000 Phenolic 1675 ma (a; 115 VAC; SR 10 

Glass Silicone 3.9 A. (a,. 28 VDC 
24 x 15° 25,000 Phenolic 1450 ma (u) 115 VAC; SR 09 

Glass Silicone 2.6 A. (ul. 28 VDC 
9 x 40° 25,000 Ceramic 11 A. (al 28 VDC; -

18 x 20° Durez 9 A. (al 115 VAC 
24 x 15° 

1·1/32" 2, 3, 4 x 30° 10,000 Phenolic 450 ma (0; 115 VAC; -
9 clips max. 

1·1/2" 2, 3 x 30° 25,000 Phenolic 
12 clips max. Pos. or 

Spring return 

Ask for Centralab's all new 22 page catalog on thiS 
completely new product line. 

Approximate Maximum 
Length No. of No. of Index 

(2 positions) Positions Clips 

1.4 to 5.7" 2,3 or 4 3·20/side Positive 
or none 

1.3" 2 6/side Spring return 
or none 

1.4 to 5.8" 2 22 Spring return 
or none 

3.6" 2 7/side Spring return 
or none 

2.6 A. (II; 28 VDC 

450 ma la. 155 VAC; -
2.6 A. laJ, 28 VDC 

Insulation Current Rating 
(make & break) 

Phenolic 675 ma «V, 115 VAC; 
3.9 A. (m 28 VDC 

Phenolic 450 ma (0' 115 VAC; 
2.6 A. (ul 28 VDC 

Phenolic 450 ma (OJ 115 VAC; 
2.6 A. (<1) 28 VDC 

Phenolic 335 ma ('4 115 VAC; 
1.1 A. (uj 28 VDC 

Eliminate expensive wiring and possibility of wiring error; these switches are designed 
for printed circuit board insertion. Electrical and mechanical characteristics similar to 
1·1/2" switches (Series 020. etc. above). 
Slide switches above available for printed circuits. 

- many types are available from stock from 
Centralab Industrial Distributors. CENTRALAB Electronics Division. GlOBE'UNlDN INC. 

5757 NORTH GREEN BAY AVENUE. MilWAUKEE. WiSCONSIN 53201 

eem /1969 See YELLOW SECTION for Local OffiCes, Phones 2703 
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eBE 
At the heart of every Cherry precision switch is the unique 
stainless steel coil spring that insures outstanding operating 
reliability and consistent performance. Precision-made, 
carefully assembled and tested, this rugged coil steel spring 
provides greater overtravel, greater repeatability of operating 
points in every Cherry Switch you specify. 

GENERAL PURPOSEE.14 SERIES 

A rugged switch with large overtravel. wear 
resistant nylon button and many integral 
hinged actuator variations. 

Electrical Ra.tings-25 amps., 
125·250 VAG-1 H.P., 
125 VAG-2 H.P., 250 VAG 

MINIATURE E·34 SERIES 

Compact precision unit with high electrical 
capacity for heavy-duty miniature 
switch use. Available with ac, 
solder or screw terminals. 
Electrical Ratings--·15 amps., 

1/2 H.P., 125·250 VAG 
Miniature series availahle in a variety of 
electrical ratings with operating forces 
as low as 1-1/4 grams. 

SUBMINIATURE E·62 SERIES 

A high capacity subminiature switch 
with large overtravel and integral 
hinged actuators. 

Electrical Ratings-10.1 amps., 
125·250 VAG 1/4 H.P .. 125 VAC 

Switch Body-25/32" x 23/64" x 114" 

Subminiature series available 
in light force version E·61 with electrical 
rating of 5 amps., 125-250 VAC. 

OPEN TYPE SWITCHES 

E62-10K 

Heavy-duty type for cam follower actuation. Can be 
ganged for multi-circuit control. Many actuator and terminal 
variations including printed circuit terminals on 530 type. 
Electrical Ratings-l0emps. 
125 VAC-5 amps., "'1:>., 
250 VAC-1/3 H.P., 
125-250 VAC 

CHERRY'" 

E·20 SERIES DOUBLE POLE SWITCH 

E20-00A 

Heavy-duty, yet extremely 
compact unit for double 

pole service, features 
wide range of actuator 

variations and large 
overtravel. 

Electrical Ratings-
20 amps., 
125-250 VAC-1 H.P. 
125 VAC-2 H.P., 250 VAC 

COIN SWITCHES 

Low torque rotary action long life switch. Operating 
torque 4 inch-grams maximum. 

Cl0-20A 

Electrical Ratings-5 amps .. 
125-250 VAC 

£51-008 Clockwise 
.205 x .032 QC Terminals 

Other coin switches available 
in variety of terminations and with 
counterclockwise actuation. 

For positive switching of low energy solid 
state circuits. New Gold "Crosspoint" 

contacts provide high force per unit of 
contact area and virtually eliminate contact 

closure interference. Available in four 
basic cherry switches: E21 enclosed 

miniature; E63 subminiature; E53 low 
torque and 531 open type miniature. 

Electrical Ratings-O.1 amps., 125 VAG 
Insertion Resistance-50 Milliohms Maximum 

SELECTOR SWITCHES 

Sp compact, one hundred sequencing 
, positions are accommodated in 10 sq. 
inches of panel area. Cross-grid printed 

circuitboard eliminates soldering 
-no jungle of wires toc,ause 
problems either. Choose from 

eleven standard models with from 
100 to 2780 switching positions. 

HENRY DAYMOND SALES LTD. 
1064 S. Service Rd., Oakville, Ontario, Canada 
Phone (416) 844-6721 

CHERRY ELECTRICAL PRODUCTS CORP. 1650 Old Deerfield Road-Highland Park, Illinois 60035 
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ELIMINATE DOWN -TIME ON 
OTARY & THUMBWHEEL SWITCHE 

and also get accurate, precise control 
UNLIMITED 
APPLICA TIONS 

CD I switches offer fast sure settings and quick read-out for computer, 
automated and control equipment, and for test and program
ming applications, etc. 

QUICK Unique 5-second wafer replacement obsoletes other switches. Simply lift 
SERVICEABILITY out old wafer, slip in new wafer. No unsoldering ... no dis

assembling .•. no wire removing. 

EXTREME 
VERSATILITY 

Regardless of size or shape needed COl is well prepared to meet your 
every switch requirement. 

THUMBWHEEL 
SWITCHES 

Digital and Binary. Meet MIL-S-22710. For 
critical reliability applications. Available with 
internal lighting M I L- L-25467 A. Switch 
modules with panel and switching elements 

separately sealed for 
complete protection 
are available. Bezel 
types have no visible 
screws when rear 
mounted. 

PUSHBUTTON 
SWITCHES 

NEW MINI 
IO·POSITION 

ADD/SUBTRACT 

Retrofits most miniature 
thumbwheel switch panel 
openings. 8 & 12 positions 
available. Simply push one 
button to add, the other to 
subtract. Each decade mounts 
on W centers. Over 1 ,000,000-
operation service life. 

For critical reliability applications. Meet 
M I L-S-2271 O. Removable wafers permit 
quick changing of programs, configura
tions, circuits. COl patented switches with 
dust covers available in .sizes 2" x 2", 
3" ¥ 3" and 4" x 4" with lengths to accom
modate up to 36 wafers. Operation may be 
manual, motor or solenoid. 
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. CHICAGO SWITCH, INC. 
2035 WABANSIA AVENUE 
CHICAGO, ILL. 60647 • (312) 489-5500 

SWITCHES THAT MASTER JOB REQUIREMENTS 
CONCEPT THROUGH COMPLETION - YOUR DESIGN OR OURS 

Chicago Switch, Inc., has special competence in micro
miniaturization, and the particular capability to expand 
production output severalfold rapidly (for that excel
lence in performance it was nominated for "Subcon
tractor of the Year"). 
Principal product lines are microminiature control 
switches for ultra high quality portable electronic 
devices, modular leaf switches of various types, and 
slide, pushbutton and snap switches. 
Company reputation as an outstanding supplier to 

Electronic Industry manufacturers is based on com
pletely reliable delivery commitments, top quality 
control, ability to produce to even the most demand
ing requirements. 
A highly creative engineering group, capable ofexcep
tional technical flexibility, has produced many patented 
switch designs. Chicago Switch, Inc. is only a request 
away from putting the advantages of its alert staff to 
work for you. Make an advantageous management 
move - write or phone Chicago Switch today. 

SUBMINIATURE SLIDE SWITCHES 
SOME WITH MILLION-CYCLE CAPABILITY 

A growing family of mini-slides backed by more than five 
years of engineering and development; new hybrids con
tinuously being born. Includes world's smallest slide switches 
with true snap (toggle-type) action in some of the SPDT 
and DPDT versions ... in switch bodies measuring only 
14" high x 1-2" long x .300 wide. 
Write and ask for data sheets No. 23·021. 

SHARP ROCKER SWITCHES 
LIGHTED AND UNLIGHTED 

The cleanest panel appearance, positive snap action, AND 
easy snap-in installation. Prices that "just can't be beat." 
Fine silver contacts standard. 

Unlighted versions available in all circuits from SPDT 
to DPDT, maintained or momentary action, and 3-position/ 
center-off, maintained or momentary on one or both sides. 

Choice of any color in large quantity orders. Standard 
colors are: white, black, grey, red, and ivory. Button and 
bezel colors can be matched or mixed. 

Lighted versions available in all circuits from SPST to 
SPST + SPDT, with buttons translucent red, amber, green 
or clear. 

Lamps which can be assembled into these switches include 
1l0V-250V neon with a choice of resistors, and IV to 
48V incandescent. 
Ask for data sheets on the 26· and 27·Series rocker switches. 

PANEL LIGHTS 
• Permit coding of panel indicators by shape, as well as color. 
• Available in red, amber, white, ;lear, and green lenses. 
• Bezel of rectangular version and lens of any version can 
. be hot-stamped with ybur legends, with bezel and hot

stamping colors to your specs. Standard bezel colors are 
white, black, red, gray, and ivory. 

• All versions designed for fast snap-in installation, and avail
able in 1l0V and 250V neon, IV and 48V incandescent. 

Refer to Series No. 15 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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2035 WABANSIA AVENUE 
CHICAGO, ILL. 60647 • (312) 489·5500 

MULTI·POLE MINIATURE SLIDE SWITCHES 
AS MANY AS 5,000,0.00 ACTUATIONS 

Top quality and service life for signal circuit P.c. applications 
- can even handle some power loads. 

Shown are DPDT, Series No. 23-020; 4 PDT, Series No. 
23-004; 6 PDT, Series No. 23-006. Thoroughly field proven 
in tape recorders,. communication equipment, sensitive 
instrumentation. 

"4C" and "6C" (4PDT and 6PDT)switches are available 
in push-on-push-off versions, as well as momentary versions. 
Options include half-rocker button (shown on a 6C), choice 
of any make-before-break or break-before-make combina
tion of poles. 

Panel-mount version also available (pictured on other 6C) 
for use with AMP terminal No. 42428-2 or equivalent. 

LEAF SWITCHES 
• Designed to customer specs if desired, or quoted on 

existing customer design. 
• Reliable delivery dates (customer references supplied on 

request). 
• Versatile in-house tooling - will produce 90% of all 

existing leaf switches with no tooling charge. 
• . Special capabilities in extraordinary tooling needs. 
Ask for the leaf switch capability brochure. Patented leaf 
switch with snap action, shown here, can be supplied in 
SPDT, DPDT, or 3PDT with an actuator blade, lifter blade 
or pushbutton bracket. 
Ask for the 20,000 Series data sheet. 

KLiPSOCKET™ 
FOR MIDGET-FLANGED BASED LAMPS 

Finally there's a commercial connector for the T-l% M.F. 
based incandescent lamp. New KlipsocketTM (patent applied 
for) engages and disengages easily from the lamp base. 

Two .093" wide terminals accept AMP quick-connector 
No. 61005-1 or equivalent. Terminal material and the 
terminal holes are designed for easy soldering, if you wish. 

MISCELLANEOUS PRODUCTS 
OUT OF OUR "CUSTOM·ENGINEERING" GROUP 
1. Add-and-Subtract Counters 
2. SPST & SPDT Power Rotary Switches (Inset) 
3. Foot Switches 
4. Sustain Switches for Electric Organs 
5. Pressure Switches 
6. Pin Pull-out Switches 
7. Printed Circuit-Integrated Switches 
8. Carbon Brush Holders 
9. Internal-leaf Stack Switches 

10. Microminiature Metal Stampings and Microminiature 
Metal Welding 

11. Disturb Switches. 
12. F.H.P. - Motor Brush Caps 

eem{1969 See YELLOW SECTION for Local . Offices, Phones 2707 



No. 4901 

4900 SERIES 
Underwriters Listed 

ACE® Locks 

SPOT Switch Lock 

':'4188 ACErB; lock and wafer switch, 
can be furnished with 
double bitted lock Spec. 2242 

"'Wafer switches will permit 
various circuit combinations 

lock 

EXO-98 
Heavy duty 
switch lock 

EXA-1l2-25 
Heavy duty switch 
lock 
Switch SPOT; 25 
amps; 12.5, 250 or 
480 VAC; UL and 
CSA listed. 

2174 (SPST) 
Double bitted lock 
with screw terminals 
For momentary contact, 
spring return, specify 2174-70 

4073 Basic ACE® (SPST) switch lock 

SWITCH CONTACT RATINGS 

3535 Double bitted lock 
with UL listed SPOT switch 

Also furnish with ACE 
LOCK-Part No. 4235 

Engineering counsel is avail
able upon request. 

2708 

CURRENT RATINGS LOCK NUMBER 
125·250V AC- 5 AMP 30V DC- 3 AMP 4901-4902 
125·250V AC- 7 AMP 28V DC- 7 AMP 3535--3535A--4235 
1l0-120V AC-10 AMP 10V DC-10 AMP 2174-2174·70-3039-4101-4073-4079 
125-250V AC-I0 AMP 125V DC-l>2 AM P EX D-98--EXA-112 

CHICAGO LOCK CO. 
For further data on the above 

locks, write for catalog. 4275 W. Belmont Ave. • Chicago, III. 60641 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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CEMCO snap-action 
switches 

MAC-l00 
SUBMINIATURE ~ 
• Width, length, height-,,.,/1 x ,%./1 
x 0/../1. Electrical capacity-5 amps • 
250 vac res_ • Operating pressure 
max-30 grams at button' Overtravel-
. 015 min. 

MAC-l00-l 
SUBMINIATURE 
• Width, length, height-,,.,/1 x 
'%." x '%.'" Electrical capacity-
5 amp 250 vac. res .• Operating 
pressure-4 gram inch' Any length 
or shape wire actuator 

MAC-l00-4 
SUBMINIATURE 
• Width, length, height-,,.,/1 x 
'%." x ,%,/1. Electrical capacity-
5 amps 250 vac. res .• Operating 
pressure-4 gram inch' Any length 
or shape blade actuator 

MAC-500 
SUBMINIATURE 
• Width, length, height-,,.,/1 x 
'%." x 0/../1. Electrical capacity-
5 amps 250 vac. res_ • Operating 
pressure-3 oz. max .• Overtravel
. 007 min. Movement diff.-.003 max_ 

JMP-l00 
MINIATURE 
• Width, length, height-'%,/1 
x 1%/1 x.,..', • Electrical 
capacity-5 amp 125 vac. res. 
3 amp 250 vac. res.' Oper
ating pressure-27 grams 
max_ • Extremely long life 

JMP-l00-l 
MINIATURE 
• Width, length, height-' %,/1 
x 1%/1 X 1%,/1. Electrical 
capacity-5 amp 125 vac_ res. 
3 amp 250 vac. res .• Operating 
pressure on wire actuator-
5 gram inch' Any' length or 
shape wire actuator 

JMP-l00-4 
MINIATURE 
• Width, length, height-'%,/1 
x 1%/1 x 1%,/1 • Electrical 
capacity-5 amp 125 vac. res. 
3 amp 250 vac. res .• Oper
ating pressure on blade 
5 gram inch' Any length 
or shape brade actuator 

GM-l00 
SINGLE POLE, ~ DOUBLE·BREAK 
• Width, length, height-Yo/l x 

'%2" xU." • Electrical capacity- " 
10 amps 250 vac, • Operating 
force-8 oz_ max_ • Also available 
with end or out the cover 
terminals_ 

GM-320 
SINGLE POLE, DOUBLE· ~ BREAK, SIDE-MOUNTEO 
ROLLER ACTUATOR • 
• Width, length, height including 
roller at rest-'%4/1 x 'M." x U./1 " "', 
• Electrical capacity-10 amps 250 

vac_ • Also available with end or 
bottom terminals • Operating 
force-2 oz_ at roller_ 

JMP-500 i:3 MINIATURE e 
• Width, length, height-'%." x • 
1%/1 X '%,/1 • Electrical capacity-
12 amps 125 vac. res. 6 amps 250 
vac. res.' Operating force range-
3 to 12 oz_ • Move.diff.- .008 max . 

OBS-l00 
MINIATURE OPEN BLAOE ~ 
• Width, length, height-~./1 x 1%/1 
x r..'" Electrical capacity-5 amps . 
250 vac. res .• Operating pressure-
30 grams max_ 

OBS-500 
MINIATURE OPEN BLADE 
• Width, length, height-~./1 x 
1%/1 x '%," • Operating force-
70 grams max .• Electrical rating 
each pole-5 amps 250 vac. res. 

OBG-120 
OPEN BLADE 
• Width, length, height-"Al/l 

x 2M." x lf2/1· Electrical 
capacity-15 amp 125 vac. 
res. 7.5 amp 250 vac. res. 
• Operating force-4 oz. max . 

OBG-500 
OPEN BLADE 
• Width, length, helght-

"Al" x 2M." x 1~." • Elec
trical capacity each 
pole-15 amp 125 vac. res. 
7_5 amp 250 VIlC. res_ 
• Operating force-8 oz. max. 

MOD-130 
TRIPLE POLE, 
DOUBLE THROW 
• Width, length, height-'~," x 3,4" 
x 1~./1 • Electrical capacity each 
pole-5 amps 250 vac. res .• Momen
tary action 
• Meets mil specs. 

MOD-140 
4 POLE, DOUBLE THROW 
• Width, length, height-o/,/1 x 0/,/1 
x 1~."· Electrical capacity each 
pole-5 amps 250 vac. res .• Momen
tary action 
• Meets mil specs. 

GM-210 
SINGLE POLE, DOUBLE· t' 
BREAK, SIDE·MOUNTED , • . 
LEAF ACTUATOR 
• Width, length, height including 
actuator·1%i' x %" x "Al' • 
Electrical capacity-10 amps 250 
vac_ • Operati ng force-2 oz. • 
Also with bottom or out the 
cover termlnals_ 

MOD-160 ~ 6 POLE, DOUBLE·THROW 
• Width, length, height-,%,/1 x 
1%," x 1.0/1 • Electrical capaclty-
5 amps 250 vac. each pole • ~ 
Momentary action • Meets mil ~ 
specs. 

Check us for ather switch modules 

COLUMBUS ELECTRIC MANUFACTURING CO. 
621 NORTH HAMILTON ROAD / COLUMBUS, OHIO / 43219 

See YELLOW SECTION for Local Offices, Phones 2709 
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What's 
the top 
value In 
low cost 
matrix 
switching? 
Try the Telefunken OHS 
individually selectable, 9 pole, 
12 position ordinate holding 
switch. Distributed exclusively in 
the U. S. A. by Cunningham. 
Ideal for educational systems, 
intercom systems, many other 
audio and control applications. 
Brings you: 1. Compact size. Only 
3W' x 2V,' x 3'/,". 
2. Magnetic latching. Gives 
fail-safe protection against power 
failure. 3. Low cost. Because of 
compact design and modern 
manufacturing methods. 
4. Modular construction. Plug-in 
units easily replaceable
simplifies maintenance, reduces 
downtime. 

$57.75 ea. 

Cunningham 
Corporation 
SUBSIDIARY OF GLEASON WORKS 

HONEOYE FALLS, NEW YORK 14472 

TELEPHONE 716-624-2000 

TWX 510 254 4202 

What 
do you 
expect 
from a 
high-per
formance • matrix 
switch? 
Probably perfection. And here's 
one that comes pretty close. 
The Cunningham general 
purpose, high-performance 
crossbar switch: 1. Versatile. 
Covers the full range of data 
acquisition requirements. 
Handles voltages from 1 microvolt 
to 1000 volts-usable up to 30 
MHz. 2. Reliable. 20-million opera
tions per crosspoint assured. 
Up to lOa-million are common. 
3. Readily Programmable. 
By every control device from 
tape to direct computer input. 

See YELLOW SECTION for Local Offices, Phones 

Looking 
fora 
"power 
house" 
random 
access 
switch? 
You've got it with our McKee 
switch for harness and cable 
checking equipment, aircraft test 
systems. and engine test stands. 
It has: 1. High power capability. 
Handles up to 2 amps at 4000 
volts. 2. Programmability. By 
every control device from tape to 
direct computer input. 
3. Complete random access. 
Unique design permits signal to 
go in and come out at any point 
in the matrix. 

eem /1969 



WIDEBAND CROSSBAR APPLICATIONS 
Ultra reliable and exceptionally versatile Cunning

ham wideband crossbar switch matrices are particu
larly suitable for wide band high frequency switching 
and very low level, low impedance switching. 

Cunningham wideband crossbars find application 
in the routing, distribution and accumulation of high 
speed data as well as audio video and analog switch
ing systems. 

TYPES 
Cunningham wideband crossbar switch matrices 

are made in two patterns: One to provide group-to
group switching; the other for group-to-one switch
ing. Either may be controlled by a coordinate electro
magnetic or a direct electromagnetic actuator mech
anIsm. 

The electromagnetic actuator assembly is composed 
of a simple magnetic coil/armature mechanism or by 
a coil armature assembly wherein the magnetic core 
may be permanently magnetized to enable the mech
anism to retain a connection in the absence of power. 
This latter technique is known as "magnetic latch
ing" as related to Cunningham crossbar switches. 

Either Type A or Type F switch is available with 
magnetically latched connections such that only 
momentary power is needed to coordinately operate 
the switch which will establish a connection at 
which time power may be removed. This results in 
exceptionally low operating power for a system as 
well as signal maintenance in the event of power 

DATA ACQUISITION APPLICATIONS 
The Cunningham Crossbar Scanner is basically a 

small switching system capable of connecting many 
signal circuits to one circuit, or distributing one sig
nal circuit to many circuits sequentially or an accord
ance with BCD program signals from periphE)ral 
equipment. i 

The distinguishing characteristics of the Cunn~ng
ham scanner in addition to its well-known crossbar 
matrix signal fidelity make it particularly suitable for 
handling low-level signals of less than 1 microvolt or 
high-level signals in excess of 500 volts. The wide 

SCANNEX MODEL 309G 
The Model 309G 

features a permutation 
switch located on the 
back panel which per
mits selection of 600-1 
wire channel configu-
rations, 300-2 wire, PRICE, $4295.00 
200-3 wire, and 100-4, 
5 or 6 wire arrangements. Featured also on the Model 309G is 
complete remote random access, first and last channel selection, 
channel-path-complete signal output, end-of-scan signal output, 
BCD 1, 2, 4, 8 channel identification readout, internal and ex
ternal drive selection, random-access, single scan or continuous 
scan control features. 

Maximum channel sampling speed on the Model 309G is 60 
per channels per sec. 

i§J.lihllffiD S EeTI 0 N 51 00 

failure. Both the group-to-group and group-to-one 
pCltterns arc actuated by electromechanical assembly 
in one of two ways: by coordinate actuation and by 
uirect actuation. In coordinate actuation a cl"Osspoint 
is operated by energizing a select coil followed by 
operation of a hold coil which then closes six sets of 
contacts.' In direct actuation a crosspoint is operated 
by energizing an electromagnetic actuator located 
directly over the crosspoint. A separate coil is pro
vided for each crosspoint. 

FEATURES 
• All Cunningham Wide Band Crossbars feature 20 

million operations per crosspoint without adjust
ment. 

• Typical life one hundred million operations per 
crosspoint. 

• Excellent low level and dry circuit performance. 
Metallurgical symmetry results in exceptionally 
low (less than 0.1 microvolt per degree C.) ther
mal EMF's. 

• Handles signals de to 10 megacycles with high 
isolation. 

• Gold contact, self wiping. 
• Insulation resistance one million megohms. 
• High speed operation 65 closures per second. 
• Exceptionally high contact density. 
'Six form A contacts are provided as standard. The various con
figurations of form C contacts and A and C combinations are 
available. Write for bulletin 114A. 

band, high frequency capability of the Cunningham 
Crossbar Switch permits accurate routing and excel
lent fidelity in the transmission of analog or digital 
data particularly when such data is of the fast rise 
time, short duration type. 

Cunningham scanners are also used in data logging 
applications, signal distribution systems, and auto
matic cable harness and printed circuit card continu
ity measuring systems. Cunningham Crossbar Scan
ners are suitable for 19" rack mounting and are 
powered from a nominal 117 volt 60 cycle AC line. 

MODEL 450 SCANNER 
The Model 450 is a 100 

point crossbar scanner used 
for direct sampling of a wide -
dynamic range of signal volt
ages or currents. Four chan
nel capacities are available 
as a factory wired option: 
100-1 wire, 60-2 wire, 40-3 PRICE, $1695.00 

wire, and 20-6 wire channels are available. Operational modes 
include random access, single and continuous scan, clock pulse 
generator with speeds to 100 channels per second. For further 
details see Cunningham Bulletin 14450. 

An IC Control for the Scannex Series is in development. It 
is compatible with DTL and TTL logic and will be available 
in mid-'69. 

DESCRIPTIVE LITERATURE AVAILABLE 

eem /1969 

Short Form Catalog. 
Crossbar Introduction. 
Crossbar Fundamentals. 
Crossbar Applications 
Ordering Information . 
Scanners. 

#600 McKee Crossbar Data 
#601 ORS Data ....................... . 
# 130 Cunningham Type A Crossbar . 
# 131 Cunningham Type F Crossbar 
# 119C Cunningham Type P Crossbar . 

#309 & #450 Cunningham Type T Crossbar. 

For technical and appilcations assistance consult your nearest Cunningham 
representative. He is listed in the yellow section of this catalog. 

Cunningham Corporation 
See YELLOW SECTION for Local Offices, Phones 

.. ~602 604 
200 
201 

#202 
#203 

2711 
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CONTINENTAL-WIRT ELECTRONICS CORP_, PHILA_, PA_ 19144 

STANDARD SLIDE SWITCHES 
GR3-326 

OPOT WIDE RANGE OF BASIC TYPES AVAILABLE 
Rated up to 1 LO a_ AC at 125v_ Available with detent or spring return; printed 

circuit or solder terminals; clearance or extruded and tapped holes; choice of knob 
colors and heights_ Request Bulletin No. 2085-68 

G-338 CURRENT CARRYING CAPACITY 

2P,4Pos 6_0 a_ AC 8_0 a_/pole 
3_0 a_ AC 0_5 a_ DC @ 12v DC 

SWITCH 0_5 a_ DC Max_ 12_0 a_ AC, Max_ 16_0 a_ 10_0a_ AC 
TYPE @ 125v 2_08_ DC @ 125v @ 12v DC @ 125v 

SPST *GF-323Ul GF-623gtA GF-823 *G-1023UL 
SPST-SR * G-331Ul G-631 G-831 *G-1031UL 

SPDT *GF-324UL GF-624gtA 'GF-824 *G-1024Ul 
GF-361 SPDT-SR * G-332UL G-632 G-832 *G-I032Ul 

3P,2Pos DPST *GF-325Ul GF-625Ul GF-825 
DPOT *GF-326Ul GF-626Ul GF-826 
DPOT GG-350Ul 

2P,3Pos GH-328Ul GH-628 UL GH-828 
2P,4Pos G-338 G-638UL G-838 
3P,2Pos GF-361 Ul GF-661 UL GF-861 
3P,3Pos GH-368 GH-668 GH-868 

GH-360 4P,2Pos GF-342Ul GF-642Ul GF-842 
4P,3Pos 4P,3Pos GH-360UL GH-660Ul GH-860 

*Available as Rocker Switches. 

THE SYDEWYNDER® - WHERE KNOB ACTION AT RIGHT ANGLE IS REQUIRED 

GG-350-PC DPOT 
GG-351-PC SPOT 

GG-372-PC SPOT 
GG-387.PC OPOT 
GG-386-PC 2P, 3Pos_ 

11.0 a_ AC 
@ 125v 

GF-1123UL 

GF-1124UL 

GH-1128UL 

for printed circuit application. 
Mounts either with .140" dia. 
mounting holes or directly by p.c_ 

Housing has lances which snap on 
to .064" thick p.c_ board. 

terminals. 

U.L. listed 3.0 amps AC .5 amp DC at 125 volts. Request Bulletin 2085-68 

"SWIDGET" MINIATURE SLIDE SWITCHES 
Require only one-third the space of a standard slide switch. Rated at 0.5 a. AC-OC at 125v. UL listed, 
Only I" long overall, with 0.812 mounting centers. Printed circuit and solder terminal options. Choice of 
mounting holes, knob colors and heights. Available as single-pole, double-pole and spring return with 
two-, three- or four-positions. Request Bulletin No. 2079-68. 

"SWIDGET JR." SUB-MINIATURE SLIDE SWITCH 
New G-ll1, SPOT, requires less than 1fs the volume of a standard slide switch. Only .762" overall 
length, with 0.562" mounting centers. Rated at 0.5 amps AC-DC at 125v. UL listed. Available as 
G-111G with gold contacts for dry circuits. Request Bulletin No. 2079-68_ 

COW products assure high reliability at reasonable 

service, emergency stocking and special models. ~ 26 W. QUEEN LANE, PHILADELPHIA, PA, 19144 
prices_ Full cooperation on custom engineering, field CTT CONTINENTAL-WIRT ELECTRONICS CORP. 

See Sec_ 4700 for complete line of CoW-Resistors, ( AREA CODE 215) VI 8-7700 
Wire Wound, Potentiometers, and Specialties_ TWX 710-670-1230 

2712 See YELLOW SECTION for Local Offices, Phones eem /1969 



Converts directly from dial 
setting to 
coded electrical 
outputs. 

Series 300 general purpose Digiswitch 
This is a compact, finger-actuated module only)/," wide, with 8, 10, 12 or 16 
positions on the setting wheel. Stops may be inserted to limit the number of 
positions on the dial where required. More than 100 standard types of coded 
outputs are available, covering a wide range of capabilities such as the 
following: 

• Octal-to-binary conversioA 
• Decimal-to-binary conversion 
• Conversion to binary with comple

ment and provision for diodes 
• Voltage divider 

• Capacitance decade 
• Resistance decade 
• 8, 10, 12, 16 position "decimal" 

switches. Single pole and double 
pole, shorting and non-shorting 

As many individual switch modules as required may be ganged into a single 
unitized assembly for simplicity of mounting. No separate escutcheon plate, 
secondary brackets or other special hardware is required-only four screws. 
Prices start at $5.00 per module. 

Series 13000 front-mounted Digiswitch 
The Series 13000 Digiswitch is identical in every way to the Series 300 except 
that the case is designed so that an entire assembly can be mounted from 
the front of the panel, completely covering the panel cut-out. No separate 
escutcheon plate or other hardware is required for mounting. The same 
codes, dial positions and other features available in the standard Series 300 

Series 

9000 sealed 

and Series 19000 
dust-sealed Digiswitches 
for industrial environments 
The Series 9000 and 19000 Digiswitches are inter
changeable in a panel mounting with the Series 
400 shown on the next page. The basic difference 
between these two Series and the Series 400 is the 
extension of the printed circuit board from the rear 
of the switch case, providing direct component 
mounting on the printed circuit board. Output ter
minals can be directly soldered or will mate with 
standard printed circuit board connectors. Some 
modules in the Series 9000 and 19000 are available 
with wire-wrap or other special terminals. 

The Series 9000 Digiswitch has the switch elements 
contained in a separate chamber within the switch 
case. An "0" Ring around the drive shaft and 
potting around the printed circuit board in the rear 
of the switch case provides a total seal as in the 
Series 400. 

The construction of the Series 19000 is exactly the 
same except the potting of the printed circuit board 
at the rear of the case and the "0" Ring seal are 
left out. The Series 19000 provides an excellent 
dust seal in applications where total sealing is not 
important. Most of the codes available in the Series 
300 are also available in the Series 9000 and 19000. 

Back-Mounted configuration are also available in the Series 13000 Digiswitch. Turn page for additional units. 

All DIGISWITCHES and MINISWITCHES are designed to meet the requirements of MIL-S-22710A 
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For accurate manual 
setting, visual readout and 
coded electrical outputs. 

Digiswitch for rapid setting 
The Series 600 Digiswitch offers the operator the 
selection speed of a pushbutton, or slide bar switch, 
while it retains the in-line visual readout feature 
of a thumbwheel switch_ All of the design charac
teristics of the Digiswitch line (modular construc
tion, easy mounting, simple operation, savings in 
panel space) are retained_ The setting wheel has up 
to 40 positions, yet all are readily available in no 
more than 4 wheel actuations_ 

The Series 600 offers extensive electrical output 
capabilities_ For example, up to 6 bits of binary and 
10 levels of output information can easily be 
obtained_ The setting wheel consists of two parts: 
the right-hand side contains the operator selection 
positions and the left-hand side contains the in-line 
readout window positions_ Provisions for the in
stallation of diodes, resistors or other components 
directly on the circuit board can often be provided_ 
Circuit board terminals allow the use of both 
standard-edge connectors or solder. 

See Preceding Page 

DlGIVIDERS / DlGIDECADES 
Thumbwheel operated voltage dividers 
and resistance decades. 

® 

Digividers and Digidecades are specifically designed for applications where 
precise digital setting of resistance or voltages are required_ They are easy
to-read and operate, require little panel space, and give 10 times more accu
racy than a potentiometer - at little added cost. In addition, the new units 
provide reliability, low contact resistance and repeatability of setting_ For 
example, a change from 13 ohms to 913 ohms is made with one flick of a fin
ger. Digividers are available with either Kelvin-Varley or Poggendorff circuits, 
a wide range of input impedances, and an accuracy of 0.1 % of full scale_ 
Digidecades resistance decades provide an accuracy at 25°C of 1 % of setting. 

Features and options available in the various series 
SERIES 

Description /~/!/~/~/~/~/#/., I .... 
Dial Positions (without stops) 

2,8, or 10 V V V V V V V V V 
11,or16 V V V V V V V 
Up to 40 V 

Dial Stops to Limit Dial Positions V V V V V V V V 
Assembly Spacers (Width) 

.400" V V 

.500 V V V 
.1511" V V V V 

Marking of Symbols, leHer or Une on Spacer or Switch V V V V V V l\< V 
. Special Dial Characters V V V V V V V rv V 

Sealed V V V V 
R.F.I. Shielding V V V V V V V 
Double Modules (One Thumbwheel) V V V V 
Message Units V V V V V V 
Replaceable Lighting (For standard MS-Iamps) V V V V V V V 
lighted Decimal Point on Case V V 
lighted Decimal Point on Spacer V V V V V V V 
Provision for Mounting Components in Output Terminals V V V V V V V V 
Wire Wrap Terminals V V V V V 
Taper-Tab Terminals V V V V 
Reset Dial (Manual or Solenoid Actuated) V 
Back Mounting '(No separate Escutcheon Plate) V V V V V V V V 
Front Mounting (No separate Escutcheon Plate) V 

-E:=) THE DIGITRAN COMPANY 
855 South Arroyo Parkway Pasadena, California 91105 Phone (213) 449·3110 
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Where limited space presents a problem. 

Series 8000 Miniswitch - standard 
The Miniswitch is the smallest thumbwheel switch available. Compact and 
versatile, Series 8000 provides substantial savings in panel space. Each 
switch module requires a panel cutout only 0.96" high x 0.5" wide. Modular 
construction permits the ganging of any combination of switch modules into 
a single, unitized assembly. No separate escutcheon plates, special mounting 
brackets, or other hardware is required to mount an entire assembly. 

All Miniswitches are available in two, eight or ten position-decimal or coded 
electrical output. Dial stops can be provided to limit the number of dial 
positions. Internal replaceable lighting is also available as an option in all 
Miniswitch Series. Some models in the Series 8000 Miniswitch have provisions 
for mounting components directly onto the printed circuit board. 

Series 700 Miniswitch - sealed 
The Series 700 is constructed much the same as the Series 200 Miniswitch 
with the switching elements enclosed in a separate chamber, but the printed 
circuit board extends from the rear of the case. The Series 700 is totally 
sealed with an "0" Ring shaft seal and a window sealing the front of the case 
and potting around the back of the case and the printed circuit board. The 
extensions of the PCB provide for direct soldering and the mounting of com
ponents directly on the printed circuit board in some models. The Series 200 
and 700 are interchangeable within the same assembly and conform to the 
same mounting dimensions. 

Send for a FREE copy 
of the new 
Digiswitch·Miniswitch 
Catalog 

A new catalog describing all Digiswitch and Miniswitch units is available 
free on request. It includes complete technical data, truth tables showing 
codes and electrical output configurations, dimensional sketches, standard 
performance specification, prices, order blanks and typical applications. 
This catalog is reproduced in full in VSMF - The Microfilm Catalog File. 

Series 12000 
Miniature Pushbutton 
rotary switch 
Series 12000 is a miniature pushbutton rotary 
switch which permits complete panel sealing to 
prevent contamination of switch and panel interior. 
Individual modules can be sealed from dust and 
moisture. Recommended for military communica
tions and to meet requirements of MIL-S-22710A. 

Series 12000 is available in all 8- and lO-position 
standard Octal and BCD Codes including comple
ment and "true, not-true" functions. Width: .480 
inch. Height: 1.30 inch. Weight: less than 0.4 oz. 
Low profile; button extends only "116" beyond the 
panel. Modules can be mounted on 0.5 inch cen
ters. Metal case, sealed glass window, optional 
replaceable internal lighting, diodes may be 
mounted on PCB. 

Series 200 Miniswitch-sealed 
The Series 200 js the same miniature size and 
mounting conformity as the Series 8000 Miniswitch 
but is specifically designed for use in equipment 
which must operate in severe environments (sands, 
dust, salt spray, high humidity, temperature ex
tremes, explosive atmosphere, etc.). All switching 
elements are enclosed in a sealed chamber within 
the switch case. No part of the printed circuit 
board is exposed. Wire leads serve as the output 
terminals. 

All DIGISWITCHES and MINISWITCHES are designed to meet the requirements of Mll-S-22710A 
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SECTION ~5~10~O~==: 

• SERIES LVP Signal Line Protector 
Fail-safe design safeguards delicate solid-state receiving, amplifying and 
control circuitry against damaging transient voltages caused by lightning, 
capacitive coupling between signal and power lines, etc. Eliminates transient 
problems between the solid-state and electromechanical portions of switch
ing circuits and control equipment. 

PROTECTIVE CAPABILITIES 
Clipping Voltage: 6-200 volts :::+::5% or :::+::10%. Voltage rise time can be as fast 
as 100 KV J,J.sec. Bypass Capability: Will bypass repeated surges of up to 400 
amperes with a 5xlO J,J.sec. wave shape. Shorts permanently to ground with 
surges of greater magnitude. Frequency Range: 30Hz to 100KHz. Shunt Ca
pacity: Less than 50 pf. 

PHYSICAL SPECIFICATIONS 
LVP-l (for balanced lines): 1"x1"xl-7/S"; LVP-3 (for unbalanced lines): 
1"x1"x3-1/S". Terminals: Printed circuit pins or 6-32 studs, LVP-1 = 3, 
LVP-3 = 5. Housings: Molded epoxy. 

• SERIES SPA Secondary Power Arrester 
Designed for fuse or junction box mounting to protect against direct or indirect lightning 
and other transient voltages. Unit has hermetically sealed pre-ionized spark gap for in
creased sensitivity and stable breakdown voltage level. Exceeds all applicable NEMA, 
USAS, and IEEE standards. 

PROTECTIVE CAPABILITIES 
DC Arc-Over Voltage: SPA-100 (120 VAC) 500-700 volts; SPA-200 
(277 VAC) 600-S00 volts. Fast Rise Arc-Over Characteristics: 
Typically 1500 volts with lOKV J,J.sec. pulse applied; Bypass 
Capability: Will withstand repeated 10 KA (10x20J,J.sec.) current 
surges. Power follow current extinguished in 1/2 cycle or less. 
Voltage between terminals less than 2000 volts when conduct
ing 20,000 amps of surge current. Insulation Resistance: Greater 
than 1,000 megohms initially, greater than 10 megohms after 
current pulses. Shunt Capacity: Less than 25 pf. 

PHYSICAL 
SPECIFICATIONS 
Spark gap hermetically sealed 
with soft solder. Overall dimen
sions: 1-3/4"Dx3"L. Two IS" 
leads provided for circuit con
nection. Has 1/2"-14 NPSL 
conduit fitting with nut for 
mounting in any position in
doors or outdoors. 

• SERIES LA Miniature Size - Maximum Circuit Protection 
Patented design insures much greater reliability and repeatability than standard spark 
gap designs. Widely used to protect communications equipment from lightning and to 
guard industrial controls and radios from heavy transient spikes. 
PROTECTIVE CAPABILITIES 
Spark-Gap Arc-Over Voltage: LAS = Factory adjustable from 1500 to 4000VDC :::+::20%; 
LAg = Factory adjustable from 500 to 5000 VDC :::+::20% (10% available). Bypass Capability: 
LAS = 10 current surges each rising to 15,000 amp peak in 5 J,J.sec. and containing total 
charge of 21 coulombs; LAg = 100 current surges of 300 amps peak with 2x4 millisecond 
wave shape. Both types will perform as stated without damage to arrester or equipment 
attached and with less than 20% change in original DC breakdown voltage. Insulation 
Resistance: Greater than 1000 megohms initially and greater than 10 megohms after 
rated current surges. Shunt Capacity: LAS = 7.7 mmfd, LAg = 3.5 mmfd. 

PHYSICAL SPECIFICATIONS 
LAS = 2-1/2" outside length. Body 1-55/64" Lx 1-1/4" D. Weight 4 oz. LAg = 1-5/S" out
side length. Body 1" L x 3/4" D. Weight 2 oz. Mounting: Clip, stud or flange; Terminal: 
LAS = UHF female or "N" type coax connector, wire or 6'32 stud; LAg = 4-40 stud or wire. 
Seal: LAS = Dustproof; LAg = Hermetic. 

• ADDITIONAL MODELS 
• Aircraft lightning arresters of all types 
• Arresters for high voltage circuits 
• Miniature transient suppressors for circuit board mounting. 

Submit your specifications to . 
DALE ELE:CTAONICS, INC., SIOUX DIVISION 

Box 180, Yankton, South Dakota 57078 

Complete lightning laboratory facilities 
and engineering assistance available 
to develop your applications. 
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electro-mech illuminated 
TRANSFORMER ENGINEERS 

~------~JVVVVVVV--~ ___ OOOQOQQQJ 

PUSHBUTTON SWITCHES 

Mom. 

2 PDT 2650 
3 PDT 2651 
4 PDT 2652 
5 PDT 2653 
6 PDT 2654 

• Ratings: 30 volts DC or 115 volts AC 
2 amps resistive; 1 amp inductive 

• Weight: 0.8 oz. (approx.) 
• Operating Pressure: 2 Ibs. ±1 lb. 
• Plunger Travel: 11." (approx.) 
• Actuations: 100,000 
• Accommodates all "switchline" standard lenses 
• Uses one T13f4, AN3140·327, 328, 330 bulb or 

neon lamp. 3 actuation modes standard also 
in 2, 3, 4 and 5·pole configuration. 

NONILLUMINATEO 

Push On Snap Push On 
Push On Remain In Feel Push On Remain In 

Snap 
Feel 

Push Off Push Off Mom. Mom. Push Off Push Off Mom. 

2750 2850 2550 1650 1750 1850 1550 
2751 2851 2551 1651 1751 1851 1551 
2752 2852 2552 1652 1752 1852 1552 
2753 2853 2553 1653 1753 1853 1553 
2754 2854 2554 1654 1754 1854 1554 

it' "'""IIJ=EHIl ill 
C",,'J ~ E""' ... '.J f..44'~ 1-.75" SQ-i to.75"--i . 0.19" f---O.84 U =1 MOUNTING 

0.25"...1 L78~-2.78" FOR SOLENOID HOLD.DOWN HOLE 

LENSES: Available in '12", 3A", 1" dia., '12", 3/s", "14" square. Translucent Lexan 
in white, red, green, blue and yellow. 

" 

NEW Slimline bV "switch line" 

MOMENTARY 
PUSH ON/PUSH OFF 

A new 2100 series Slimline version of OUf stan
dard Illuminated Pushbutton Switch featuring 
silver slide bar action. Add BR after part num
ber for mounting on %" centers. Utilizes 
AN3140·T 1-% or ALC·100 bulb. All other spe
cifications same as standard, 

1 PST 

N.O. N.C. 

2128 2129 
2228 2229 

2 PST 

2 2 1 N.O. 1 2 
N.O. N.C. 1 N.C. PDT PDT 

2130 2131 2132 2149 2150 
2230 2231 223'2 2249 2250 

----ir a.so 

~" 
0.567 

MOU NTI NG HOLE 

Switchline Illuminated Pushbutton switches 
with an integral hold-down coil which is 
activated with switch. Holds the push· 
button in the depressed position until coil 
is de-energized returning it to relaxed 
position. Available in all circuit configura
tions- up to 6 PDT. Same secifications as 
standard model. 

FRONT PANEL MOUNT 
MINIATURE MOMENTARY SWITCHES 
An exceptionally short momentary switch avail
able in circuit configurations up to 2 PDT. Clear 
anodized case. All specifications same as stand
ard model except plunger travel which is 3/32". 

1 2 
PDT PDT 

5149 5150 

Model 65 
0.94" SQ. flange 
0.75" sq. Lens 

60 SERIES 
LOW COST SELF MOUNTING 
SWITCH ASSEMBLY 
This series features our 2100 switch incorpo
rated as an integral part of the mounting hard· 
ware. All plastic, front mounting case with 
barriers. "u" shaped channel bracket is easily 
attached to back of panel and switch is installed 
with two screws. Same circuitry and specifica
tions as 2100 series. 

"switchline" MOUNTING ADAPTERS 
• Snaps in from front panel 
• Mounts in panel thickness up to lie"; 

for thicker panel mounting add "z" to Model No. 
• Fingernail groove in lens for easy removal 
• Bezel available in white, gray or black Lexan. 

Model 72 
0.75" dia. 

Lens 

Model 73 
0.75" x 1.50" 

Lens 

" MULTI-STATION ASSEMBLIES 

''5.C~\\t(\e 
"r:,~\ 

SERIES 400 

Multi·station switch assemblies designed 
for sub-panel mounting by means of a 
flanged "u" channel. All standard 
Switch line switches can be incorporated 
with several types of mechanical inter
locking/lockout actions between stations. 
Up to 12 stations in one or two row 
configurations. 

TYPE I - Mounting frame only. 
TYPE II - Momentary and lockout. 
TYPE III - Independently maintain and 

locked out. 
TYPE IV - Interlock and lockout. 
TYPE V - Maintained with master re

lease. 
TYPE VI - Maintained with remote 

master release. 

SERIES SDO 

A new line of front panel mounting as· 
semblies featuring 10ng·,lasting chrome 
barriers between each switch. All stan
dard Switchline switches in ten types of 
tracking action and switching sequences. 
Up to 12 switches in single or dual row 
on %" or 1" centers. 

TYPE VII - Maintained with remote 
master release and master 
release lockout. 

TYPE VIII - Interlock and lockout with 
master release. 

TYPE IX - Interlock and lockout with 
remote master release. 

TYPE X - Interlock and lockout with 
remote master release and 
master release lockout. 

60 SERIES ·210 
1.57" length 

0.75" sq. lens 
Channel mount 

Model 3210 
1.84" length 

0.33" dia. shaft 
0.75" dia. lens 
9/16 ·32 THD. 

Model 3220 
1.81" length 

0.75" SQ. Lens 
15/32 ·32 THO. 

Accommodates all "switch line" lenses. Utilizes AN3140·T 1·',4 or ALC·I00 bulb. 

Write, wire or phone for complete literature. We invite your 
inquiries regarding our capabilities in custom switch design 
and production. 

~~~~te~en~rmsi~~er~~:iw~~~~rib~~~IS~~:S c~~~le~us~~~ o~e~~~:e~ 
capabilities. Ell) electro-mech 

1039 East Valley Blvd., San Gabriel, Calif. 91776 
Phone: (213) 283·9213 TWX: 910·589·3382 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2717 
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SERIES 60 

ELECTRICAL CHARACTERISTICS 

Crosstalk Insertion RF Power 

MODIFICATIONS 

AYaiiable on special order: 
Freq. Mhz VSWR -db. Less -db. Rating 1. Moisture sealing of all entrances to RF portions. 

0·50 1.05 45 .05 1 KW 2. Microswitch type auxiliary contacts. 

100 1.06 40 . 05 lKW- 3. Gold finished RF contacts . 

4~0 1.12 30 .1 750W 
1000 1.3 25 .15 500W 

CONNECTORS AN,D PART NUMBERS 

With 2C 
Connector Type Std. SPOT Aux. Contacts 

UHF 60-XX04 60-XX0442 

50 ohm N 60-XXOI 60-XX0142 

75 ohm N 60-XX14 60-XXI441 

BNC 60-XX02 60-XX0242 

TNC 60-XX03 60-XX0342 

C 60-XX05 60-XX0542 

Solder 60-XX19 60-XX1942 Terminals 

SERIES 61 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements in a 
50 ohm transmission line_ 

With NC 
UG" Conn. 

60-XX28 

60-XX25 

60-XX30 

60-XX26 

60-XX27 

60-XX29 

60-XX35 

With2C Aux. 
& He US" Part No. 

60-XX2842 Digits 

21 
60-XX2542 22 
60-XX3042 23 

60-XX2642 24 
._-- 25 

60-XX2742 26 
60-XX2942 27 

60-XX3542 
28 
29 

Crosstalk Insertion RF Power 
Freq. Mhz VSWR -db. Less -db. Rating 

50 1.03 60 .03 150W 
100 1.05 52 .05 125 W 
400 1.12 40 .1 100W 

1000 1.18 30 .15 75W 

SPECIFICATIONS FINISH 
OPERATING TIME RF surfaces -

silver plate 
15 ms. max. Magnetic parts _ 

AUX. CONTACT RATING cadmium and 
5 amps. 115V AC olive chromate 

MECHANICAL ENVIRONMENTAL 
LIFE EXPECTANCY TEMPERATURE 

10' cycles SALT5~;~A~ + 1250 C 
WEIGHT 48 hours per 

3'12 - 41/2 oz. MIL-S-3928B 

PART NUMBERS AND FUNCTION (1) 

With lC 
Connector Type SPOT M icroswitch 

BNC 61-XX02 61-XX0212 r--------.. 
TNC 61-XX03 61-XX0312 
TM 61-XX07 61-XX0712 

MIN. S50 SCREW TYPE 61-XX12 61-XX1212 
MIN. S70 SCREW TYPE 61-XXI7 61-XX1712 

MIL-C-22557 50 ohm TYPE 61-XX10 61-XX1012 
MIL-C-22557 75 ohm TYPE 61-XX15 61-XX1512 

SOLDER TERMINALS 61-XX19 16-XX1912 

HUMIDITY 
10 day test per 

M I L-S-3928B 

VIBRATION 
Test Condo A, 

10-2000 Hz per 
MIL-S-3928B 

SHOCK 
15 g's per 

M I L-S-3928B 

With 2C 
Microswitch 

61-XX0222 
61-XX0322 
61-XX0722 
61-XxT222 
61-i<ill22 
61-XX1022 
61-XX1522 
61-XX1922 

art No. 
Digits 

21 
22 
23 
24 
25 

26 

COIL CHARACTERISTICS 
• PART NO. DIGITS (1) 

Nominal Voltage ReSistance 
Volts Range Ohms +10% 

6 DC 5-7 12 
12 DC 9.5-14 48 
26 DC 19-31 245 
48 DC 40-54 770 

110 DC 90-125 4000 
115 AC 100-125 245 
220 AC 200-240 770 

6AC 5-7 .8 
24AC 20-28 12 

MODIFICATIONS 

AYaiiable on special order: 

1. Other type sma II connectors. 

2. Combinations of connectors. 

3. Mounting holes on opposite 
side of block. Add suffix R 
to part number for this 
modification. 

4. Attached small cables. 

COIL CHARACTERISTICS 
• PART NO. DIGITS (1) 

Nominal Voltage Resistance 
Volts Range ohlls+l0% 

6 DC 4.5-7 12 
12 DC 9-14 60 
26 DC 19-31 275 
48 DC 38-54 1030 

110 DC 90-125 5000 

115AC 90-130 Diode 
Rect. 

2260 Industrial Lane, Broomfield, Colorado 80020, Tel: 303 466·7303 
• TELEX No. 4-5890 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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SERIES 77 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements in a 
50 ohm transmission line (75 ohm for type Fl. 

Crosstalk Insertion 
Freq. Mhz. VSWR -db. Lass -db. 

50 1.03 55 .03 
100 1.05 51 .04 
200 1.07 45 .05 
400 1,1 40 .1 
800 1.2 36 .15 

1200 1.35 31 .2 

PART NOS. & TYPES (1) 

RF Power 
Rating 

150W 
125W 
100W 
100W 
80W 
60W 

Connector Type Standard SPOT With 1 C Aux. Contacts 

BNC 77·XX0202 77·XX0232 

TNC 77·XX0302 77·XX0332 

Phono 77·XX0902 77·XX0932 

CATV"F" 77·XX3202 77·XX3232 

RG·58/U (2l 
Cables 77·XX2202 77·XX2232 

SERIES 163 -164 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements in a 50 ohm 
transmission line (75 ohm line for type F). 

Crosstalk Insertion RF Power 
Freq. Mhz. VSWR -dII. Loss -db. Rating 

50 1.03 60 .03 150W 

100 1.05 52 .04 125W 

200 1.07 45 .05 100W 

400 1.12 40 .1 100W 

1000 1.25 30 .15 75W 

CONNECTORS ANO PART NUMBERS 

Connector Type Series 163 Outline A Series 164 Outline B 

BNC 163·XX02 164·XX02 

TNC 163·XX03 164·XX03 

MB 163·XX06 164·XX06 

MIL·C·22557 163·XX10 164·XXlO 50 ohm Type 

CATV TYPE "F" 163·XX32 164-XX32 

,#§,;'ij,ffiD 

SPECIFICATIONS 
OPERATING TIME 

15 ms. 

MECHANICAL 
LI FE EXPECTANCY 

10' cycles 
WEIGHT 

3 oz. 
FINISH 

Connectors· 
silver plate 

Block· irridite 
Magnetic parts. 

cadmium and 
olive chromate 

RF CONTACTS 
Fine silver 

SECTION 5100 

ENVIRONMENTAL 
TEMPERATURE 

- 55°C to + 85°C 

SALT SPRAY 
48 hours per 

M I L·S·3928B 

HUMIDITY 
10 day test per 

MIL·S·3928B 

VIBRATION 
10·55 Hz per 

M I L·S·3928B 

SHOCK 
15 g's per 

MIL·S·3928B 

COIL CHARACTERISTICS & 
PART NO. DIGITS (1) 

Part No. Nominal 
Digits Volts 

21 6 DC 
22 12 DC 
23 26 DC 
24 48 DC 
25 110 DC 

26 115AC 

~ 1.31 

OUTLINE B 

SPECIFICATIONS 
OPERATING TIME 

15 ms. max. 

MECHANICAL 
LIFE EXPECTANCY 

10' cycles 

WEIGHT 
4 oz. approximately 

FINISH 
RF surfaces 

silver plate 
Magnetic pa rts 

cadmium and 
olive chromate 

RF CONTACTS 
Gold finished fine 

silver 

Vllltage Resistance 
Range Ohms±lD% 

4.5·7 20 
9·14 70 

19·31 290 
38·54 1000 
90·125 5000 

90·130 Diode 
Rect. 

ENVIRONMENTAL 
TEMPERATURE 

- 55°C to + 85°C 
SALT SPRAY 

48 hours per 
MIL·S·3928B 

HUMIDITY 
10 day test per 

M I L·S-3928B 
VIBRATION 

10-500 Hz per 
M I L·STD-202 

SHOCK 

15 J;t.~."{928B 
MODIFICATIONS 
Available on special 

order: 
1. O~her type small 

connectors. 
2. Attached small cables. 

COIL CHARACTERISTICS & 
PART NO. DIGITS (1) 

Part No. Nominal Voltage Resistance 
Digits Volts Range Ohms +10% 

21 6 DC 4.5·7 20 
22 12 DC 9·14 70 
23 26 DC 19-31 290 
24 48 DC 38-54 1000 
25 110 DC 90·125 5000 

26 115AC 90·130 Diode 
Rect • 

. 2260 Industrial Lane, Broomfield, Colorado 80020, Tel: 303 466·7303 
• TELEX No. 4·5890 

See YELLOW SECTION for Local Offices, Phones 2719 
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SERIES 169 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements in a 
50 ohm transmission line. 

Crosstalk Insertion 
Freq. Mhz VSWR -db. Less -db. 

50 1.05 55 .03 

100 1.08 50 .05 

400 US 42 .1 
-

1000 1.3 32 .15 

RF Power 
Rating 

150 W 

125 W 

100W 

75 W 

CONNECTORS ANO PART NUMBERS 

Connector Type Part Numbers (1) 

BNC 169-XX02 
1--------

TNC 169-XX03 
MB 

---
i--i.69-XXD6--

MIN. S50 SCREW TYPE 169-XX12 
~Tri S70 -sC-ilEw TYPE 169-XX17 
--

MIL·C-22557 50 ohm Screw 169·Xxfo--
MIL·C-22557 75 ohm Screw 169-)(XfS-

CATV"F" 169-Xm---

SERIES 260 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements are shown below with the 
switch in a 50 ohm transmission line. UHF connectors are not 
recommended above 400 Mhz. 

Crosstalk Insertion RF Power 
Freq. Mhz VSWR -db. Less -db. Rating 

0-50 1.05 45 .04 1 KW 
-

100 1.06 40 .05 1 KW 
-- --

400 1.12 30 .1 750 W 

1000 1.3 25 .15 500W 

PART NUMBERS ANO FUNCTION (1) 

Series 260 Series 260B 
---,--~--

Connector With 2C With 2C 
Type Standard Aux. Contacts Standard Aux. Contacts 

UHF 260·XX04 260·XX0442 260B·XX04 260B·XX0442 

. .406 

.14 DEEP _, I ;::TGN~O_;JES-,t;lo--" - _ 
NO, N 

~: 
___ -1~ 

COM, __ i 

~ 1.05 --" 

SPECIFICATIONS 
OPERATING TIME 

12 ms. max. 

MECHANICAL 
II FE EXPECTANCY 

10' cycles 
WEIGHT 

2.5- 3.S oz. 

ENVIRONMENTAL 
TEMPERATURE 

-S5°C to +850 C 
SALT SPRAY 

48 hrs. per 
MIL·S-3928B 

HUMIDITY 
10 day test per 

MIL·S-3928B 

~NO 
~COM 

~ 4NC 

VIBRATION 
10 g's 10-1000 Hz 

per Mll·STD-202 
SHOCK 

IS g's per 
M I L·S-3928B 

MOOIFICATIONS 
Available on special 

order: 
1. other types of 

mounting. 
2. Other types of 

connectors. 
3. Allached cables up 

to .25 0.0. 
4. 1 Form C microswitch. 
5. Epoxy molded coils. 

COIL CHARACTERISTICS & 
PART NO. 

Part No. Nominal 
Digits Volts 

21 6 DC 
1---22--

12 DC 
1--23 --26OC-

24 48 DC 
25 110 DC 

-

26 115 AC 

SPECIFICATIONS 
RF and auxiliary contacts 
. Fine silver. Auxiliary 
contacts are rated 5 
amps. 115 V AC 

LIFE EXPECTANCY 
1,000,000 cycles 

OPERATING TIME 
25 ms. approximately 

WEIGHT 
12 oz. approximately 

OIGITS (1) 

Voltage Resistance 
Range Ohms +10% 

4.5-7 20 
9-14 70 

--I9--n--r---- 290 -

38~~ 1--1000 

90-125 5000 
Diode 90-130 Rect. 

MOOIFICATIONS 
Available on special 

order: 
1. "G" type high isola· 

tion connectors on 
NO or NC. 

2. Moisture sealing of 
all entrances to RF 
portions. 

3. NC connectors on the 
260B in place of the 
standard NO. 

4. Microswitch type aux· 
iliary contacts. 

5. Gold finished RF can· 
tacts. 

COIL CHARACTERISTICS 
& PART NO. OIGITS (1) 

Part No. Nominal Voltage Resistance 
Digits Volts Range Ohms±10% 

21 6 DC 5-7 12 
-- --------

-22-- -TiDe -9.5"14 -48 
500hm N 260·XX01 260·XX0142 260B-XX01 260B·XX0142 23- -26 DC f9,:31 --245 

24- 4aDe 40-=54 770 
25- Ifotfc 90-125 4000 

,--- ---

72 ohm N 260-XX14 260·XX1442 260B·XX14 260B·XX1422 
--

- 26-- l15AC 100-125 Diode Reet. BNC 260·XX02 260·XX0242 260B·XX02 260B-XX0242 
2T 220AC 190-240 Diode Reet. 

28 -6AC 
.-~. ----

5-7 Diode Reet. 
TNC 260-XX03 260·XX0342 260B·XX03 260 B·XX0342 

C 260·XX05 260·XX0542 260B·XX05 260B-XX0542 29 24 AC 26~28 Diode Rect. 

2260 Industrial Lane, Broomfield, Colorado 80020, Tel: 303 466·7303 
• TELEX No. 4-5890 
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fEATUREs~ TheSerjes71 and 
72, are low prleed, high 'power 
multi·posltion switches 'com· 

'monly l:!E;ed "for, switclling','an~ 
tennas, tt.f1smitlers or receivers 
a~ ,freq~'r'I~jesup t~ ,500 Mhz. 
Eloth types a,re in weatllerproof 
sealed CllhS and may be' mllst 
m~lJnted. They are available 
with a wide seleetion of Cl/n' 
n~tor5, coil VOltages, alld 
shQrting,or ,llon,shOrtif1g con· 
ta¢ts. 'Ttj:ey have a' s!lparate 
actuating, coil fOr each position. 
Anyone .or more inpu~s (out· 
puts) maY be connected to the 
common,; .. 

OROERltl~ .IKfORMAT,Oi':!. 
(l} Select coHvoltage and reo 
place .XX:witll the two digits 
fQr.the. cQmplete orderinit. part 
numbe~. . 
Ex is II 'Series . 
72 ial'llwitch 

'. witriRNC.'.eo non·Short-
ing.:eQn'taqt~ ·aM 26 DC coil.: 

'F£AT~~t~- The Set1es 78 are 
m.al1!.lally; . operated ..... sWitcl'1es 

. with ,.true.··coaxial.,~witching 

. :,merijb~~s.(n'0t w.afer switcheS). 
. TheY !l;re Offe.red in 2;. 3, 4 'lind 
.·6Po$ition typeS,plUs it transfer 
,Qr. cro~S:oller tYl?eand. a .OPDT 

type. .:.'.. . ,:' ........ :, 
the~se~u! .fr!lqllElncy rillige' 

i~O.l,~t1iZeltp!:!Pt 500IM!\:Z with .. ' 
UH~ :COi1hePtots; .1'1\<1' llnllSed' . 
cOllnecfors 'ar~ . open''::ircuited 
.!nQn~lit!o~tir:t,g)., .... , ..• : .'.,.' 

.. ··i$OP~.fliedby .I'uli" 
met!1od •. ,: .. ", '" '" 

eem/1969 

SERIES 71-72 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements in a 
50 ohm transmission line. 

Crosstalk -db Insertion RF Power 
Freq. Mhz VSWR Shtg. Non·Shtg. Loss -db Rating 

0-50 1.06 58 38 .05 1 KW 
100 1.1 50 30 .08- I--i-KW-

f- ---1---'4.2-f--c-c-- - -- - I--- ----
200 1.18 22 .15 1 KW 

1-----
500 

1--
1.3 30 20 .25 750W 

PART NUMBERS (1) AND TYPE 

Series 72 . 3 Position Series 71 • 6 Position 
Connector ----- "------ _. -----,--- ---" -

Type Shorting Non·Shorting Shorting Non·Shorting 

UHF 72-XX0401 72-XX0402 nXX0401 71·XX0402 
---- _._-----t--- _.-t------

N 72-XXOI0l 72-XXOI02 
I--

BNC 72-XX0201 72-XX0202 
1---

TNC 72-XX0301 72-XX0302 
t-- ._-

C nXX0501 72-XX0502 

SERIES 78 

nXXOI0l 

nXX0201 

71·XX0301 
------

71·XX0501 

nXXOI02 
-- ~.---

nXX0202 

71·XX0302 

nXX0502 

.062 X .38 
LOCATING PIN 

ELECTRICAL CHARACTERISTICS 
Typical electrical characteristics are shown below 
in a 50 ohm transmission line. 

Crosstalk Insertion 
Freq. Mhz VSWR -db. Less -db. 

50 1.05 60 .03 
r----r00 1.06 55 .04 
1----

.05-400 1.15 45 
r---wDo 1.3 30 .1 

RF Power 
Rating 

1.5KW 
1 KW 

,--------
1 KW 

500W 

PART NUMBERS & FUNCTION 

Connector PART NUMBERS AND FUNCTION 

i44.i'b,rtuO SECTION 5100 

SPECIFICATIONS 
OPERATING TI M E 

25 ms approximately 
LIFE EXPECTANCY 

500,000 cycles per 
position 

WEIGHT 
Series 71 • 6 pos., 

approximately 3 Ibs. 
Series 72 • 3 pos., 

approximately 
L5lbs. 

CONTACTS 
Fine silver 

MODIFICATIONS 

Available on 
special order: 
1. Gold finished contacts 
2. Special mounting 

brackets 

COIL CHARACTERISTICS & 
PART NO. DIGITS (1) 

Part No. Nominal Voltage Resistance 
Digits Volts Range Ohms±10% 

21 6 DC 5·7 12 
22 -- r-rroC- r--g:5~I-4 ---48--

23 26 DC 19·31 245-
-24 48 DC 40·54 tfd-
25 c-rio DC- ;--------g-0-:f2S-4000 

1-26 115 AC 100·125 245 
2"7 220 AC 190·240 770 
28 6 AC 5·7 .8 
29 24 AC 20·28 12 

SPECIFICATIONS 
WEIGHT 

MOUNTING 

10 oz. approximately 
MATERIALS 

Connectors· silver 
plated brass 

Body· black anodized 
aluminum 

RF Contacts 
fine silver 

Clearance hole for v" 
thread and %, hole for 
locating pin supplied 
with mounting, nut, 
lock washer, knob, 
and escutcheon plate. 

CONNECTOR LOCATIONS 
vs. FUNCTION 

Type W2T- ~P3T-'1j>4T - lP6T- - 21'27- -Transfer Connector Rotational 
Function Location Stops 

UHF 78-0204 78·0304 78·0404 78·0604 78·0704 78·0904 
- IP2T 1,2, & C Yes 

N 78·0201 78·0301 78·0401 78·0601 78·0701 78·0901 -iP3T 1,3,5 &C No 
r--- ----_. ---- ---::-:-:-

BNC 78·0202 78·0302 78·0402 78·0602 78·0702 78·0902 
f---1-----;-----.--

~-0403 
---

TNC 78·0203 78·0303 78-0603 78·0703 78·0903 
-- --j----------

IP4T 1,2,3,6 & C Yes 
IP6T 1,2-;-3,4, 5, 6 &~ No 
2P2T 1,2,3,4, 5 & 6 Yes 

C 78·0205 78·0305 78-0405 78·0605 78·0705 78·0905 Transfer (1) No 

(1) Has 4 connectors spaced .90 c to c. Connectors 1·2 and 3·4 are closed in one position. 90° shaft rotation closes 1·3 and 2-4. 

2260 Industrial Lane, Broomfield, Colorado 80020, Tel: 303 466·7303 
• TELEX No. 4·5890 

See YELLOW SECTION for Local Offices, Phones 2721 
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MULTIPOLE ROTARY SWITCHES 
5 amperes to 200 amperes • 4, 8, 12, and 16 positions 

INDUSTRIAL TYPES 

~ Type JR-I0 amperes 
Two to eight positions; 

up to 30 sections. 
Catalog E·1000. 

Type JM-7 1h amperes ~ 
Two to twelve positions; 

up to 25 sections. 
Catalog E·1000. 

~ Type JK-5 amperes 
Two to sixteen positions; 

up to 15 sections. 
Catalog E·IOOO. 

Type P-I0 to 200 amp. ~ 
Two to four positions; 

up to 13 sections. 
Catalog E·5000. 

~ Type JO-30 amperes 
Two to eight positions; 

up to six sections. 
Catalog E·7000. 

Type JS-30 amperes ~ 
Two to eight positions; 

up to five sections. 
Catalog E·7000. 

~ Type A-5 amperes 
Two to eight positions; 

up to 10 sections. 
Catalog E·3000. 

Type MA·12- 1h ampere ~ 
Two to twelve positions; 

up to five sections. 
Catalog E·4000. 

SPECIAL SWITCHES 

Poles, positions, ratings, sequences, safety features -
all are furnished to your special requirements. 

With our unique design, we can combine "off·the-shelf" 
parts in literally millions of ways. We have no minimum
order requirement and you pay no tooling charges. There's 
no cost penalty even if you want only one switch of a kind. 

Ask for Bulletin No.8 It gives basic data on seven 
series of turn-to-operate switches, 'including some with inter
rupting ratings of 200 amperes, and shows many safety fea
tures. If you have an immediate problem, dial 617-335·5200. 

MILITARY TYPES 

~ Type SJR-lO amperes 
Two to eight positions; 

up to 30 sections. 
MIL-S-21604 • Cat. E·20oo. 
Type SJM-7% amperes ~ 
Two to twelve positions; 

up to 25 sections. 
MIL-S-21604 • Cat. E·2000. 

~ Type SJK-5 amperes 
Two to sixteen positions; 

UP to 15 sections. 
QMIL-S-21604 • Cat. E·2000. 

Type SJL-5 amperes ~ 
Two to eight positions; 

up to 10 sections. 
MIL-S-21604. Cat. E·3000. 

~ Type AF-5 amperes 
Two to eight positions; 

up to ten sections. 
MIL-S-6807 • Cat. E·3000. 

Type MAG·12-% ampere ~ 
Two to twelve positions; 

up to five sections. 
MIL-S-3786 • Cat. E·4000. 

~ Type SR-I0 to 200 amp. ~ 
Two to four positions; 
up to twelve sections. 

MIL-S-15291 • Cat. E·6000. 

THIS NEW 
24·PAGE 
CATALOG IS 
JUST OFF 
THE PRESS. 

ORDER YOUR 
COPY 
TODAY! 

ELECTRO SWITCH CORP. 
WEYMOUTH (Boston), MASSACHUSETTS 02188 

Tel: 617-335-5200 TWX: 710-388-0377 

2722 See YELLOW SECTION for Local Offices, Phones eem/1969 



CUSTOM PRECISION 

anaBi SWITCHES 
LEVER· PUSH BUTTON· PUSH·TO·TALK· MICRO· ROTARY 

TELEPHONE and ELECTRONIC SWITCHES 
made to order for the specific application - made to order for the rigid budget 

Nanasi customers include many of the most prominent manufacturers of telephone and 
electronic systems. From their revolutionary new designs to the everyday bread-and
butter types, they rely heavily on our unique capabilities for rapid turn-around and high 
output production for custom precision switches. Any configuration, any size, any 
complexity - Nanasi can respond quickly with a prototype or a million run to keep pace 
with prescribed schedules. The happy results are job fitted switches to meet all 
applicable MIL specs or commercial requirements - at off-the-shelf speed and economy. 

Typical samplings are shown here of Nanasi custom made lever, push button, push-to
talk, micro and rotary switches. They represent many refinements contributed by our 

_own specialist technology ... every part meticulously fabricated and assembled like a 
fine watch ... and each switch tested like the entire system depended on it. If you 
want reliability to the nth degree-try Nanasi. 

fg'tlp:'ti J~~0{~~1~~~~4;ii ~jt12f1~~~S0~rkt':,:~;,:,~~}::,,:, I:~1it;~~ ;1~h~lGit' 

anaBi 
DIVISION OF ELECTROSPACE CORPORATION 
6308 Jackson St. • West New York, N. J. 07093 

Write or call for 
details and 
literature. 

Tel: 212-564-0948 (N. Y.) 201-868-9100 (N. J. direct) 

CUSTOM BUILT SWITCHES • PRECISION MECHANICAL ASSEMBLIES • TELEPHONE SYSTEM MODULES • SPECIALIZED JOB & MEASURING TOOLS 
eem /1969 See YELLOW SECTION for Local Offices, Phones 2723 



SECTION 5100 i4§IIIfllffl. 
Until now, choosing between mercury or reed switches 
meant a compromise. Mercury switches offer long life 
and no contact bounce, but they are bulky and limited 
to one mounting position. Reed switches are smaller 
and mount in any position, but have a shorter life, 
variable contact resistance, plus significant contact 
bounce and noise. 

But there is no need to compromise any more. Now 
Logcell® Mercury Film Switches combine the advan
tages of mercury and reed switches. Magnetically 
actuated Logcell Switches are half the size of minia
ture reeds switches -' occupy only 1 % of the volume 
of conventional mercury switches. They operate in 
any position, have no contact bounce or AC noise, 
and withstand moderate shock and vibration. Wher
ever precise limit, proximity or pushbutton switching 

is required, consider Logeell Switches: 
• Long life - tested to billions of cycles 
• Operation in any mounting plane 
• No contact bounce 
• Form "C" SPOT contacts 
• No measurable AC contact noise 
• Thermal noise less than 0.2 microvolt 
• Linear repeatability to 0.005 in. 
• Inherent memory - switch latches in either posi

tion until reactuated 
Get complete information about revolutionary new 

Logcell Mercury Film Switches-and Logcell Mercury 
Film Relays - by writing to Fifth Dimension Inc., Box 
483, Princeton, New Jersey 08540 or calling (609) 
924-5990. 

~TH DIMENSION INC. 

J\Aag~ettcaQQy actuated ... 
this mercury switch occupies 99% less space and operates 

IN ANY POSITION 

2724 See YELLOW SECTION for Local Offices, Phones eem/1969 
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GORDOS MAKES SO MANY REED SWITCHES. 
Miniature 

'
:,1,:1", "I',; [ [i ri! 

WR-126ft; , 
MR-088 Jj 
MR-108 
MR-138 
MR-308 
MR-406 
MR-456 

MR-906 
MR-956 

II 

I 

MR-506 
__ MR-606 

__ SPOT 
MR-201 
MR-200-1 
MR-200-2 
MR-203 

I 

\ 

i ' 
,I \, 

( , 

Standard ~ 

'i 1 

MR-706 
MR-806 

Special 

R-830 
MR-890 
MR-938 
MR-990 

\ 

I 
1 

ONE WILL FIT YOUR DESIGN. Nationwide Distributor Permag Corp. 
Write or phone for your free catalog. 

GORDOS MAKES YOU~MERCURY SWITCH. 
SPOT r----SPST ~ ,__ __ 1 SPECIFICATIONS 

71 \'1 
If Gi, \'~ I M D·ff Nominal 

~> HG 46ILO .. ~ HG:::'lO :;, :;: .;:~:. ~ ~:~; 
~ HG 252 L70 2 ~~~~~- - 2 .400 

HG 454 LO 10 SPST - 2V<! .600 
25 SPST 
15 SPOT 

HG 721 LO 
Snap (SPST) HG~I~ 14 ° P12 Pis .450 

(g- lJfu32)-=> t-H_G _70_2L_0-t-----t_-t-l_2°_-2_0°-t--5A_8 t-1_V2-r._49-j5 

G 803 LO HG 803 LO.2 1.4° - 1% .325 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2725 
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• SWITCHES 
CR 103 TYPE F THUMBWHEEL SWITCHES 

General Electric's CR103 Type F Thumbwheel Switch can save 
you panel space by replacing old "wafer"-type switches. It can 
be used wherever data are manually inserted into a machine 
or process - such as welding control, computer systems, and 
numerical control. 

Each switch module is only liz -inch wide, 1 % -inches deep and 
2-inches high. An assembly with 24 switch modules takes up 
only 121:y[6-inches in panel width. 

The Switch is rated 3-amperes carrry, 150-volt a-c/d-c and is 
available in standard-duty and oiltight forms. Phenolic printed 
circuit boards are available in decimal, binary coded decimal, 
binary with complement, binary with odd bit parity and binary 
complement forms. Switch assemblies can be factory-assembled 
with up to 24 modules - up to 7 modules for oiltight forms. 

FEATURES 

• True Oiltightness - both for switch and for panel integrity. Never 
before offered in the industry! 

• Ordering Flexibility - order the switches factory·assembled or pur· 
chase modules as individual units to be mounted and replaced 
separately. If you want to make up your own Standard-duty switches, 
you can order end blocks, spacers, shafts, and switch modules. Your 
choice of termination - plug-in, wire wrap, or taper tab/solder. 
Oiltight forms are available factory·assembled only. 

• Appearance Flexibility - G.E. Thumbwheel Switches offer a wide 
selection of numeral color combinations. Wheels are also available 
with plus·minus coding. Housings ar offered in grey, black, white 
or beige. 

• Durable Construction - tough, unbrekable Lexan® switch bodies, 
wear-resistant Delrin* wheel and Fairprene* gaskets (on oiltight 
forms) give this switch maximum operating life with low maintenance. 
The switch is easy to operate, even with a gloved hand. 

• Easy Mounting and Installation - entire unit is assembled with four 
mounting shafts and eight screws at end of shafts - no matter how 
many switches in line. The Assembly is held snug to panel front by 
a Simple bracket-screw design and can be mounted on any panel 
thickness up to ¥a-inch. 

• Neat Appearance -large, easy-to-read numerals or symbols provide 
in-line visual readout of switch position. Modern switch design 
presents clean panel face - no screw heads on outside of panel. 
Spacers with solid front can be inserted to permit easy numeral or 
symbol series separation. 

* Reg. trademark of Du Pont Company 

CONTACT RATINGS 

Carry continuously .................................................. 3 ampere max., a-c/ doC 

Voltage .................................................................... 150 volts max., a-c/ doc 

Make ........ 30 va a-c inductive 7.5 va doc inductive 30 va a-c/ doc resistive 

Break ....... .15 va a-c inductive 7.5 va doc inductive 30 va a-c/ doc resistive 

Contact Resistance ..................................................... .100 milli-ohms max . 

Write for Bulletin GEA-8124 

CR103 TYPE D ILLUMINATED PUSH-BUTTON SWITCHES 

Illuminated push button/light with 
horizontal lens caps installed 

Illuminated magnetically·held 
push button with vertical lens 

caps installed 

Solid or split color fields 
give added flexibility. Colors 
can be mixed in the split 
field forms for even more 
combinations. 

General Electric's new line of CR-103 Type D illuminated push 
buttons are designed for a wide variety of applications such a, 
control and instrument panels, office machines, laboratory 
instruments, computers and other data processing equipment. 
Matching indicating lights are shown in Section 3900 on page 
of General Electric indicating lights. 

Push buttons are rated 5 amp carry, 30 amp make at 125 volts 
a-c; 3 amp inductive at 30 volts doc; 0.55 amp inductive at 125 
volts doc. Lamps are rated 28 volts maximum. 

FEATURES 

• Units snap into panels from front without tools, and can be gang· 
mounted horizontally to save space or for group functions. 

• Convenient slide-on lens caps in five colors; four housing colors. 
Units are single button only, and have solid, horizontally- or vertically· 
split color fields. 

• Legend inserts for all forms can be printed or engraved on acetate or 
similar material of 10 mils or less thickness. 

• Three types of contact action are available: momentary contact with 
or without audible indication, maintained contact (push-on, push-off), 
and magnetically held contact with or without audible indication. 
Terminals are designed for either quick-connect or solder connections. 

• Miniature flange-base incandescent lamps such as GE No. 327 (28 
volts) or GE No. 328. (6 volts) are easily replaced without tools; 
without removing housing from panel. Lamps are supplied by customer. 

• 2-lamp and 4-lamp forms are avai lab Ie. 
Write for Bulletin GEA-7390 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. GENERAL _ ELECTRIC 
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SVVITCHES 
Excellence in Miniaturized 

Push-Button Switches-Rotary Switches
Electronic Hardware 

Excellence in Push Button Switches 

Snap Action Switches (Momentary Contact) 

10 Amp., SPST and SPOT 

Series No. 
2000 

Wiping Contact Switches (Momentary Contact) 

I Amp., SPST 

V2 Amp., OPST 

% Amp., SPST 

"~ % Amp., SPOT and OPOT 

Butt Contact Switches (Momentary or Push-Pull 
Contacts) 

lighted Push Button Switch -
, Amp., SPST 

I Amp., SPST 

Push-Pull - I Amp., SPST 

% Amp., SPST 

Printed Circuit - SPOT (2 Circuit) 

4000 

35 

23 

46 

40 

30 

30 

39 

39 

Excellence in Electronic Hardware 

(gDJ---"- - Binding Posts 29 

l!I::Eii!ImID""" "Push-Post® Terminals" 29 

! Test Jacks 31 
tJ 

~--~~ Stand-Off Insulators 18 

t+~ Test Clips 2 

tJ Sockets - Transistor, Pencil Tube, 

1/" Bi-Pin Lamp, and Printed Circuit 22 

~ ,. Module Cases, Headers and 
Terminal Boards 3 

Full details are given in 
the Grayhiff Engineering 

Catalog G·304-A. 

Excellence in Rotary Switches 

Standard Switches 
Series No. 

.500" Oia. 0.0.-36°,45° or 60° 
angles of throw-' or 2 poles-I deck 

.562" Oia. 0.0.-30° angle of throw
" 2, 3, or 4 poles-I deck 

.687" Oia. 0.0.-36° angle of throw-

50 

51 

~ 
~1I. 

I or 2 poles-I-' 2 decks 8 

.750" Oia. 0.0.-30°,45°, or 60° 
angles of throw-I-6 poles-I-' 2 decks 9 

1.01" Oia. 0.0.-36° angle of throw
, or 2 poles-I-' 0 decks 

-.. ~~tfl''''. 1.170" Oia. 0.0.-30°,45°,60°, or 

24 

42 

o~~" 90° angles of throw-
, -6 poles-I-I 2 decks 44 

2.280" Oia. 0.0.-30° angle of throw
rated at 15 Amps. at 
I 25 VAC Resistive 19 

The above standard switches are available with 
the following features: 

Series No. 
Spring Return-a rotational force is required 

to maintain contact at one or more 8,9,24, 
switch positions -----------42 or 44 

Isolated Position-one or more switch 
positions can be isolated from contact by 
normal rotation of shaft -------- 9,42 or 44 

Printed Circuit Terminals-switch positions 
have printed circuit terminal for 8, 9, 24, 
PC board mounting ---------·50 or 51 

Concentric Shafts-two switches in one: both 
rotary; one rotary and one push button; or one 
rotary and an add-a-pot adapter -----43 and 54 

Panel Sealed-switches have shaft seals and 
panel seals to prevent moisture reaching 8,9,42,44, 
behind panel ----------- 50 or 51 

Mil itary Type-switches have been tested and 
meet MIL-S-3786 / 4, and MIL-S-3786 /20 42, 44, 50 

Adjustable StOp-switches have stops which 
can be set and reset for any number of 42, 44, 50 
active positions ___________ or 51 

Keylock-using adapter switches can only be 
operated with key acting as shaft knob 

Coded-switches convert decimal (10) inputs 
42 or 44 

to computer codes ---------- 42 
Homing Rotor-switch positions are all 

shorted except one ---------------44 
Progressively Shorting-each additional 

switch position is shorted as shaft is rotated 
1 thru 6 positions ---------- 44 

Unidirectional-switch shafts may be rotated 
in one direction only 24, 42, 44 

Tap-30° angle rated at 15 amps. at 125 VAC 
resistive 19 

569 Hillgrove Avenue 
La Grange, Illinois 60525 
Area Code 312, Phone 354-1040 

eem /1969 
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M-IIIII.I-
MICRO/MINI/TINY /SUB-MINIATURE MAGNETIC REED SWITCHES 
MMRR-2 
"The Grain of Wheat" - a micro-miniature Form A reed switch 
designed specifically for ultra-high speed, low level switching 
systems - extremely small in physical size for high density 
circuit packaging. 

MINI-2 
"The MINI-REED" - a low profile Form A reed switch designed 
specifically for low power, high speed switching with maximum 
sensitivity. Can be packaged into a completed relay with a finished 
height of .187 inches and with a relay operate power of around 
150 milliwatts. 

MTRR-2 
A tiny Form A reed switch designed for compatibility with tiny 
Form C packaging. The off-center gap also makes it ideal for 
permanent magnet applications. Performs equally well. at high or 
low electrical loads. 

MTRF-2 
A tiny Form A reed switch designed specifically for RF frequencies 
from 30-100 Me with negligible resistive losses. The physical di
mensions is such that 52¥:> ohms impedance levels are obtainable 
with proper packaging. 

MRH-DT 
A tiny Form C reed switch designed specifically for high perform
ance, instrument grade applications. Special manufacturing and 
inspection processes insure stable contact resistance at low level 
electrical loads. 

MRG-DT 
The first tiny Form C reed switch available commercially. Ideal for 
moderate current and voltage applications. Available from stock 
with standard terminal spacing or with other spacings optional. 

MRL-DT 
A tiny Form C reed switch with characteristics ideal for commercial 
grade applications where low cost is a requirement and broad 
tolerances are acceptable. 

MSRH-2 
A sub-miniature Form A reed switch designed specifically for high 
performance, instrument grade applications. Special manufacturing 
and inspection processes insure stable contact resistance at low 
level current. 

MSRR-2 
A sub-miniature Form A reed switch designed specifically for mod
erate current and voltage applications. Performs equally well at 
high or low levels. 

MSRR-2CD 
A sub-miniature Form A reed switch with a contact arrangement 
designed specifically for close differential operation. Ideal for 
permanent magnet applications where minimum magnet travel is 
required. 

MSRR-2WD 
A sub-miniature Form A reed switch with a contact arrangement 
designed specifically for wide differential. Ideal for applications 
where snap action or latching characteristics are required. 

MSRL-2 
A sub-miniature Form A reed switch with characteristics ideal for 
commercial grade applications where low cost is a requirement 
and broad tolerances are acceptable. 

THE FOLLOWING SPECIFICATIONS ARE TYPICAL FOR 50 AT SWITCHES: 
SPECIFICATIONS MMRR-2 MINI-2 MTRR-2 MTRF-2 MRH-DT MRG-DT MRL-DT MSRH-2 MSRR-2 MSRR-2CD MSRR-2W[ MSRL-2 
Contact SPST SPST SPST SPST SPDT SPDT SPDT SPST SPST SPST SPST SPST 
Arrangement Form A Form A Form A Form A Form C Form C Form C Form A Form A Form A Form A Form A 
C - Center Gap 
o = Off-Center Gap 0 e 0 0 0 0 0 e C e C C 

Contact Rating 
Watts-DC Max. .3 3 10 .3 3 3 3 10 10 3 10 10 

SWitchin~ Yoltage 
Yolts-O Max. 28 28 100 28 28 28 28 28 200 200 200 100 

Maximum Current .010 .110 .250 .010 .250 .250 .250 .500 .500 .500 .500 .500 Amps-DC Resistive 
Initial Cantact .200 .200 .150 .150 .150 .150 .500 .100 .100 .200 .100 .250 lIesistance-Max. Ohms 
Breakdown Yoltage' 
OC Minimum 250 200 250 250 250 250 250 400 400 400 400 400 

Capacitance-PI .25 0.2 0.2 0.2 0.8 0.8 0.8 0.2 0.2 0.2 0.2 0.2 
Insulatian Resistance 1010 1010 10'· 10'· 10' 10' 10' 1010 1010 1010 1010 1010 
Ohms-Internal 
Stack Ampere Turn 17.5 7.5 17.5 27.5 20 20 20 17.5 17.5 17.5 17.5 20 
Pull-in Range -52.5 -32.5 -52.5 -62.5 -60 -60 -70 -52.5 -52.5 -52.5 -52.5 -60 
Narmal Stocking ±7.5 ±7.5 ±7.5 ±1O ±7.5 ±7.5 ±1O ±7.5 ±7.5 ±7.5 ±7.5 ±10 

~':!I-".l:e-AT 
~p Out Characteristics' Normal Normal Normal Normal Normal Normal Normal Normal Normal Close Wide Normal 

Actuating Time-Average 0.4 0.2 0.4 1.0 N.D. 1.0 N.O. 1.0 N.D. 1.0 1.0 1.0 1.0 1.0 1.0 Milliseconds-Incl. Baunce' N.C. 1.5 N.C. 1.5 N.C. 1.5 
~gineering Bulletin No. B-11001 B-11002 8-21102 8-21103 8-21152 B-21:~ ~11~~ ~?2~~ ~312~.?., ~~120~_ ~}2?~ ~12;~ 

Standard Test Coil L-4991 L-4991 L-4989 L-4989 L-4989 l-4989 l-4989 l·4989 L-4989 . L-4989 l-4989 L-4989 
Base Price-$ 1.84 2.10 1.32 3.15 5.25 4.20 3.15 1:58 1.15 1.32 1.32 1.05 

DIMENSIONS 
'Ask far Engineering Bulletin for more specific <nformatian. 
• Not available at time of publicatian. 

(A) Overall Le.ngth-Nom. 2.000 2.000 2.125 2.125 2.125 2.125 2.125 2.250 2.250 2.250 2.250 2.250 
(B) Trim Length-Min. .500 .625 .690 .760 .735 .735 .735 .925 .925 .925 .925 .925 
(C) Glass Lengt~-Max. .375 .500 .560 .635 .610 .610 .610 .800 .800 .800 .800 .800 
(0) Glass Diameter-Max. .090 .070 .092 .092 .130 .130 .130 .090 .090 .090 .090 .090 

SINGLE POLE SINGLE THROW - FORM A SINGLE POLE DOUBLE THROW - FORM C 

~) 
''--=---f5:J I 
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.. A ..... 
MINIATURE AND COMPACT MAGNETIC REED SWITCHES 
MRH-2 
A miniature Form A reed switch designed specifically for high 
performance, instrument grade applications. Special manufacturing 
and inspection processes insure stable contact resistance at low 
level current. 

MRR-2 
A miniature Form A reed switch designed specifically for moderate 
current and voltage applications. Performs equally well at high 
or low electrical loads. 

MRL·2 
A miniature Form A reed switch with characteristics ideal for 
commercial grade applications where low cost is a requirement 
and broad tolerances are acceptable. 

MRH-15 
A miniature Form A reed switch designed specifically for applications 
requiring high insulation resistance. 

MRMF·2 
A miniature Form A reed switch with thermal EMF properties ap· 
proximately 10% of the standard reed switch. Specifically designed 
for RF frequencies up to 30 MC, the physical dimensioning is 
such that 70 ohms impedance levels are obtained with proper 
packaging. 

MRO·2 
A miniature Form A reed switch featuring breakdown voltages to 
2 KV without sacrificing any of the physica I and performance 
criteria of the conventional miniature reed switch. Ideal for cryo· 
genic environments. 

MRR·5 
A miniature Form A reed switch with a pressurized atmosphere. 
Designed specifically for applications requiring miniMure sized 
packaging with high voltage breakdown at a reasonable cost. 

SRR-2 
A compact Form A reed switch designed specifically for moderate 
voltage and current applications. Performs equally well at high 
or low electrical loads. 

SRT-2 
A compact Form A reed switch designed specifically for direct 
operation of AC or DC relays and solenoids at switch loads up to 
100 V.A. (AC). Unique contact arrangement separates the magnetic 
and electrical· circuits to minimize bridging. 

SRR-3 
A compact Form A reed switch designed specifica lIy to eliminate 
varying capacitance between contacts upon opening. Ideal for cir· 
cuits where ringing is undesirable. 

oRG-oT 
A compact Form C reed switch designed specifically for moderate 
current and voltage applications. Performs equally well at high or 
low electrical loads. 

oRG·oTH 
A compact Form C reed switch with a pressurized atmosphere to 
increase the contact rating for higher electrical loads and insure 
a minimum contact resistance for completely reliable low level 
applications. 

oRT-oTH 
A compact Form C reed switch with a pressurized atmosphere and 
tungsten contacts. The atmosphere increases the contact rating 
while the contact material is ideal for inductive loads . 

THE FOLLOWING SPECIFICATIONS ARE TYPICAL FOR 50 AT SWITCHES ••• 100 AT SWITCHES 
SPECIFICATIONS MRH·2 MRR·2 MRL·2 MRH·15 MRMF·2 MRO·2 MRR-5 SRR·2 SRT·2 SRR·3 DRG·DT DRG·DTH DR.T.~~~ 
Contact SPST SPST SPST SPST SPST SPST SPST SPST SPST SPST SPOT SPOT SPOT 
Arrangement Form A Form A Form A Form A Form A Form A Form A Form A Form A Form A Form C Form C Form C 
C - Center Gap C C C C C C C 0 0 0 0 0 0 o = Off·Center Gap 
Contact Rating 10 10 10 10 .3 1 10 15 100 10 3 10 20 Watts-DC Max. 
Switching Voltage 
Volts-DC Max. 28 200 100 50 28 1,000 500 400 250 250 100 250 500 

--:-;--;- _._ .. 
Maximum Current .500 .500 .500 .500 .010 .001 .500 1.0 3.0 .500 .500 .500 1.5 Amps-DC Resistive 
Initial Contact .100 .100 .250 .150 .100 .100 .100 .060 .500 .075 ;075 .075 .150 Resistance-Max. Ohms 
Breakdown Voltage" 400 400 400 400 250 2,000 1,000 500 300 1,000 350 1,000 1,000 DC Minimum 
Capacitance-PI 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.8 0.8 3.0 3.0 3.0 3.0 
Insulation Resistance 

10" 10" 10" 10" 10" 10" 10" 10' 10' 10" 10' 10' 10' Ohms-Internal 
Stock Ampere Turn 17.5 17.5 20 17.5 27.5 32.5 27.5 35 57.5 110 50 50 60 
Pull'in Range -52.5 -52.5 -60 -52.5 -62.5 -62.5 -62.5 -115 -132.5 Max. -115 -115 -115 
Normal Stocking ±7.5 ±7.5 ±10 ±7.5 ±10 ±1O ±7.5 ±7.5 ±7.5 - ±7.5 ±7.5 ±7.5 Tolerance-AT 
Drop Out Characteristics' Normal Normal Normal Normal Normal Normal Normal Wide Close Normal Normal Normal Normal 

-::---~-.- _ .............. .._---1-- ....... -
Actuating Time-Average 1.0 1.0 1.0 1.0 1.0 1.0 0.4 2.0 3.0 1.0 N.0.2.0 N.0.2.0 N.0.2.0 
Milliseconds-Incl. Bounce' N.C. 4.0 N.C. 4.0 t---~C:~,:g.. '--:=--'--'-' 

B·41256 Engineering !lulletin No. B·41255 B·41263 . B·41262 B.41251 B·41258 B·51309 B-5131O 8·51401 . B·51403 8·51407 
Standard Test Coil L·4989 L-4989 L-4989 L·4989 L·4989 L·4989 L·4989 L·4990 L·4988 L·4990 L·4988 L·4988 L-4988 
Base Price-$ 1.58 1.15 1.05 2.10 3.15 6.30 2.10 .89 2.63 2.63 2.10 2.63 4.20 

DIMENSIONS 
'Ask for Engineering Bulletin for more speCific information. 
• Not available at time of publication. 

(A) Overall Length-Nom. 2.250 2.250 2.250 2.250 2.250 2.250 2.230 3.375 3.375 3.185 3.375 3.375 3.375 
(B) Trim Length-Min. .925 .925 .925 .925 .955 .925 .925 1.875 1.960 2.012 2.012 2.012 2.012 
(C) Glass Length-Max. .800 .800 .800 .800 .830 .800 .800 1.425 1.610 1.562 1.562 1.562 1.562 
(D) Glass Diameter-Max .. .130 .130 .130 .130 .130 .130 .130 .210 .195 .218 .218 .218 .218 

SINGLE POLE SINGLE THROW - FORM A 
lD) 

SINGLE POLE DOUBLE THROW - FORM C 

.....i , C i) 

I 1--. __ I. ~I_, ==::i==::'_;---T"_,I_-----t.I 
670 LAKE STREET 
LAKE MILLS, WISCONSIN 53551 
Phone Sales: 414/648'2361 ' TWX: 910-260-3740 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2729 



SECTION 5100 'MdiV,ffifi 
N A 1IMI11.1_ 
STANDARD AND MERCURY-WETTED MAGNETIC REED SWITCHES 
DRG-2 
A competitively priced standard size Form A reed switch. Ideal for 
applications where the load is relatively small, and very exacting 
contact resistance is not a necessity. 

DRR-1 
A standard size Form A reed switch designed specifically for mod
erate current and voltage applications, performs equally well at 
high or low electrical loads. 

DRS-2 
A standard size Form A reed switch designed specifically for uni
form contact resistance under dry circuit conditions or for high 
inrush loads. 

DRR-5 
A standard size Form A reed switch with a pressurized atmosphere. 
Designed specifically for applications requiring standard sized 
packaging with high voltage breakdown at a reasonable cost. 

DRT-5 
A standard size Form A reed switch with a pressurized atmosphere 
and tungsten contacts. The atmosphere increases the contact rating 
while the contact material is ideal for inductive loads. 

DRS-5 
A standard size Form A reed switch with a pressurized atmosphere 
designed specifically for applications with high . inrush loads or 
high breakdown voltage requirements. 

DRVT-5 
A standard size Form A reed switch designed specifically for appli
cations requiring breakdown voltage up to 5KV wit.hout sacrificing 
any of the physical and performance criteria of conventional reed 
switches. 

DRVT-10 
A standard size Form A reed switch designed specifically for ap
plications requiring breakdown voltage up to 10KV without sacri
ficing any of the physical and performance criteria of conventional 
reed switches. 

DRVT-15 
A standard size Form A reed switch des'gned specifically for ap
plications requiring breakdown voltage up to 15KV without sacri
ficing any of the physical and performance criteria of conventional 
reed switches. 

DRVT-20 
A standard size Form A reed switch designed specifically for appli
cations requiring breakdown voltage up to 20KV without sacrificing 
any of the physical and performance criteria of conventional reed 
switches. 

DRVT-25 
A standard size Form A reed switch designed specifically for ap
plications requiring breakdown voltage up to 25KV without sacri
ficing any of the physical and performance criteria of conventional 
reed switches. 

MRC-3 
A miniature Form A reed switch with mercury-wetted contacts. 
Ideal for dry circuit or no contact bounce applications where the 
ultimate in reliability is required. 

HRC-1 
A standard size Form A reed switch with mercury-wetted contacts. 
Ideal for dry circuit applications or high inrush loads. 

THE FOLLOWING SPECIFICATIONS ARE TYPICAL FOR 100 AT SWITCHES 
SPECIFICATIONS DRG-2 DRR-1 DRS-2 ORR-5 DRT-5 DRS-5 DRYT-5 DRVT-10 DRVT-15 DRVT-20 DRVT-25 MRC-3 H~~~ 
Contact SPST SPST SPST SPST SPST SPST SPST SPST SPST SPST SPST SPST SPST 
Arrangement Form A Form A Form A Form A Form A Form A Form A Form A Form A Form A Form A Form A Form A 
C - Center Gap C C C C C C C C 0 0 0 0 C o = Off-Center Gap 
Contact Rating 15 15 25 25 50 50 50 50 50 50 50 28 50 Watts-DC Max_ 
Switching Vo.ltage 250 400 250 1,000 1,000 500 3,500 7,500 12,500 17,500 20,000 100 400 Volts-DC Max_ 

Maximum Current 1.0 1.0 1.0 1.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1.0 3.0 Amps-DC Resistive 

Initial Contact .075 .060 .050 .060 .100 .035 .080 .080 .100 .100 .100 .050 .050 Resistance-Max. Ohms 
Breakdown Voltage' 500 500 500 1,500 1,500 1,200 5,000 10,000 15,000 20,000 25,000 1,000 1,000 DC Minimum 
Capacitance-Pf 0.8 0.8 0.8 0.8 .08 0.8 0.8 0.8 0.2 0.2 0.2 0.3 . 
Insulation Resistance 10' 10' 10' 1010 1010 1010 1010 1010 1010 1010 1010 10" 5 x 10' Ohms-Internal 
Stock Ampere Turn 42.5 42.5 57.5 52.5 57.5 57.5 90 100 200 200 200 65 57.5 
Pull-in Range -132.5 -132.5 -132.5 -132.5 -132.5 -132.5 -150 -150 Max. Max. Max. ±15 -132.5 
Normal Stocking ±7.5 ±7.5 ±7.5 ±7.5 ±7.5 ±7.5 ±10 ±10 - - - - ±7.5 Tolerance-AT 
Drop Out Characteristics' Normal Normal Close Normal Close Normal Normal Normal Normal Normal Normal Wide Wide 
Actuating Time-Average 
Milliseconds-Incl_ Bounce' 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20.0 20.0 20.0 1.5 2.0 

Engineering Bulletin No_ 8-61302 8-61303 8-61307 . 8-61354 . 8-61355 8-61355 8-61355 8-61355 8-61355 8-71510 . 
Standard Test Coil L-4988 L-4988 L-4988 L-4988 L-4988 L-4988 L-4990 L-4990 L-4990 L-4990 L-4990 L-4989 L-4988 
Base Price-$ .79 .89 1.32 1.58 2.10 2.10 3.15 4.20 8.40 12.60 16.80 4.20 2.10 

DIMENSIONS 
'Ask for Engineering Bulletin for more specific information_ 
• Not available at time of publication. 

(A) Overall Length-Nom_ 3.250 3.250 3.250 3.250 3.250 3.250 3.250 3.250 3.195 3.195 3.195 2.250 3.250 
(B) Trim length-Min. 2.250 2.550 2.400 2.400 2.400 2.400 2.400 2.400 2.400 2.400 2.400 .835 2.400 
(C) Glass length-Max_ 2.100 2.100 1.950 1.950 1.950 1.950 1.950 1.950 1.950 1.950 1.950 .710 1.950 
(D) Glass Diameter-Max_ .215 .215 .207 .210 .210 .210 .218 .218 .218 .218 .218 .130 .218 

SINGLE POLE SINGLE THROW - FORM A MERCURY WETTED SPST - FORM A 
(0) 
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HEiNEMANN 
HYDRAULIC-MAGNETIC CIRCUIT BREAKERS 

E-FRAME SERIES AMIZ 

Heinemann breakers offer almost unlimited op
tions: integral or fractional ratings from 10 
milliamp to 100 amp, and in steps to 225 amp; 
single and multi pole models (to six poles); break
ers for 60 or 400 Hz AC, or DC service; break
ers that meet Mil Specs; and models with 
special internal circuits like relay-trip and cali
brating-tap for control functions. Hydraulic
magnetic actuation assures that ratings and trip 
points are unaffected by ambient temperature 
changes. A wide selection of time-delay charac
teristics permits close match of breaker to 
equipment requirements. Request the Heine
mann Engineering Guide (Bulletin 202), or the 
Condensed Guide (303), or contact your 
Heinemann representative. Individual product 
bulletins listed below. 

.~.·.'.-.. '~" .............. ' •. ' •. "" ••. '.· •. i"'. 

w 

}. 

SERIES JA JCl 

E-FRAME; Smaller than other E-Framc breakers, 
competitively priced. Approx. 5%h x 2w x 
2%"d (2-pole). Available in I to 4 poles. 

SERIES AM12; I to 6 poles. Special circuits 
available. Approx. 2V2h x I V2W x 2Y2"d (2-pole). 

SERIES JA; Compact OEM breaker. Only 2.5 
oz/pole. I, 2, or 3 poles. Approx. 2h x %w x 
I Ys"d (I-pole). 

SERIES JA VARIANTS: Single-pole snap-in Model 
JBI installs in rectangular panel cutout without 
need for screws or tools. Single-pole Model JCI 
(shown) substitutes attractive white or gray 
rocker handle for standard toggle. Bulletins 
3360 and 3380. 

WiilN,mn SECTION 5100 

SOLID-STATE 
ELECTRONICS 
PROTECTORS 

The new Heinemann JA/QTM Electronics 
Protector provides security, in a single 
package, against three of the major causes 
of failure in solid-state components: volt
age transients, overvoltage, and overcur
rent. A solid-state voltage sensor detects 
overvoltages and transients on the supply 
line. If their amplitude exceeds a prede
termined safe level, the detector fires, 
shunting the load (typically within 500 
nanosec). The protected equipment never 
sees the full transient. The shunted current 
surge is then sensed, and the protector trips, 
disconnecting the equipment. Current rat
ings 0.5 to 10 amp DC, firing voltages 5 to 
50 volts DC. 2h x .75w x 3.93"d. Bulletin 
3370. 

CONDENSED GUIDE TO HEINEMANN CIRCUIT BREAKERS 

Type Series Bulletin Poles Maximum* Interrupting Current 
Voltages Cap. (amp) (amp) 

240 AC 10,000 0.01 to 100 
E-Frame 3104 1,2,3,4 480 AC 5,000 0.01 to 100 

240 AC (400-) 5,000 0.15 to 100 
125 DC 5,000 0.05 to 50 

PANEL 
MOUNTING EH·Frame 3441 2,3 480 AC 15,000 0.5 to 100 

2 120/240 AC 10,000 125 to 200 
CJ 3111 

3 240 AC 10.000 100t0225 

GENERAL 1163 3411 1,2,3 250 AC 5,000 0.01 to 100 
PURPOSE 125 DC 5,000 0.016 to 100 

AUXILIARY 0111 3201 1 250 AC 1,500 0.01 to 50 

1,2,3, 250 AC 1,000 0.02 to 50 
AM12 3305 4,5,6 250 AC (400-) 1,000 0.10t050 

AM 50 DC 2,000 0.02 to 50 
SERIES 250 AC 1,500 0.01 to 70 

AM1000 3305 1,2,3 250 AC (400-) 1,500 0.15 to 65 
125 DC 2,000 0.015 to 100 

250 AC 1,000 0.020 to 30 
MINIATURE JA 3350 1,2,3 250 AC (400-) 1,000 0.100t030 

65 DC 1,000 0.020 to 20 

250 AC 300 0.05 to 20 
SUBMINIATURE SM 3504 1,2,3 250 AC (400-) 300 0.05 to 20 

50 DC 500 0.05 to 20 

*AC voltages are 60 Hz unless marked With (400-). 

TIME-DELAY AND OVERLOAD RELAYS 

SHic-O-Netic"; overload relays; close-tolerance overload protection. Al
ways carry I 00% of rated current, trip as low as 115% of load. Up to 70 
amp. Bulletin 5103. 
Silic-O-Netic time-delay relays: dependable, economical, for delays from 
% to 120 seconds. Five models; open or enclosed contacts, dust-proof 
covers, hermetic, or trip-indication. Continuous-duty coils, DPDT con
tacts eliminate slave circuits, reduce equipment costs. Bulletin 5006. 

STEPPING MOTORS 

Roto-Netic'" stepping motors operate on a totally new principle: simple 
linear force (solenoid-actuated) converted to discrete rotary motion. 
Starting torque from 1.4 to 25 oz-in. with avg. power consumption less 
than 12 watts. Eight, ten, or twelve steps per shaft revolution with no 
cumulative error. Minimum life 10 million steps, typical life 30 million 
steps. Priced substantially below motors of comparable performance. 
Bulletin 702. 

HEINEMANN ELECTRIC COMPANY 2636 Brunswick Pike, Trenton, N.J. 08602 
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Ilili E@ BUILDING B~~~~C~N~~I:I~~ ~~~~,L~~ PUSH BUTTON 
~completelY oew and ",vol"tio"~y ""it;,ed '0" "",ti 0". 

A Start with basic momentary switch. 
B Add wire staple to convert to push-push action. 
C Add release bar unit for interlocking action. 
D Add lamp contact unit for illumination. 
E Choice of four different snap fit buttons. 
F Add blocking discs and pins for blocking action. 

STANDARD FEATURES 
Disengage plastic lock bar to remove plunger and 
bridging contacts from front for servicing or replacing. 
without disturbing position or connections. Solder lugs 
on top- PC termi nal s on bottom (2 amp. rating). Two, 
coil spring loaded, center pivoting, contact bridges for 
each PDT. 

Non shorti ng contacts. 

OPTIONAL FEATURES 
Blocking action - no 2 buttons depressed at the same 

time. 
Shorting contacts. 
Timing contacts either leading or lagging. 
Gold plated contacts. 
Auxiliary solder lug switching contacts on top of switch 

module (I amp.). 

CONTACT SURFACES 
Standard = Hard si Iver plating .0004 inches. 
Special = Si Iver plated .0004 inches plus hard gold 

covering .00012 inches. 

CONTACT SWITCHING 
Standard = Non shorti ng 

Shorting = [li] 
Leading [YJ 
Lagging ~ 

CHASSIS AND STATION DATA 

Model number [I[i] 
Center to center spaci ng ~ 

Number of stations [J::J]J 
Standard buttons I CB I CJ I CQ· I CR· I 

·can also be used as illuminated buttons 

UDJ 
DID 
[ill] 

~ 

LOCK 
BAR 

Switch modules in 4 different lengths 

2PDT I I 4PDT I I 6PDT I 8PDT 

.197" solder lugs - top, .197" PC term. bottom. 

I + I no I 1+1 PDT/lno I I +2PDT/lno I I +3PDT/lno I 
.197" auxi Ii ary contacts - top side only. 

MECHANICAL ACTION 

[JE:J = Interlocking 

I Grl Gra '= Two or more independent interlocking 
groups. 

~ = Momentary 

~ = Central release key Momentary action 

CE:J = Push to make push to break 

CD ::: Central rei ease for independent i nter
locking groups, or individual latching. 

D£:] = Blocking action only one key down. 
Switching is delayed to increase margin 
of safety. 

Series CC available in multiple banks up to 10x10. 

Series CL available in multiple banks up to 10x10. 

Series CL is illuminated - Slip on lamp holder L 
(uses type 4622 lamps). See lamp table. 

ELECTRICAL DATA 
Max. voltage 1000V 
Max. current 2 A cos rp = 0.8 
Max. rating 250W AC 
Max. rati ng 100W DC 
Test voltage between contacts & chassis ISOOV 
Insulation resistance 10 10 n 
Contact resi stance 6m n 
MECHANICAL DATA 
Key travel = .315" 
Contact travel = .197" 
Key pressure 

2&4PDT ::::: 35 OZ. 

Key pressure 
6&8PDT = 49 OZ. 

Life cycles""" 500,000 
cycles under load. 

IEE® WELCOMES YOUR INQUIRIES. Dimensional drawings and quotes on request. Quantity prices less than 65(: per station. 

INTERNATIONAL ELECTRO EXCHANGE CORP. 6851 Oxford St., Minneapolis, Minn. 55426 ~~~Niio~~~~)-il:97875 
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11_1_ E@ ~ SPECIAL LEVER SWlTg;i~::SS~CTION 5~100 
• • With two independent two or three P.D.T. contacts and three lever positions. 

S[HADDW 
Type of Contacts Mounting Faci lities 
standard: non· shorting 

[Ei:J shorting 
ry""1 timing contacts. 
L....:L.....J leading 

rr:i' timing. contacts. 
L....ll.....J lagging 

Contact Arrangements 

~ two independent 
D.P.D.T. 

DLJ two independent 
3 P. D.T. 

Contact Material 
standard: fix e d 
terminals.0004 
in. si Iver-coated 
bridging contacts 
.0004 in. solid 
si Iver plated 

additional SEL-
~ REX with gold 

plating .00012 in. 

PIANO KEY SWITCHES SERIES KD AND KE 
Features: Retains all the advantages of Series D&E 
switches. Key switch mechanism secures to switch chassis 
with only 2 screws. Switch terminals may be flow soldered 
to PC Board prior to assembly. Easy to service since the 
key can be withdrawn by simply disengaging a catch. The 
swi tch contact pi ungers are then removabl e from the front 
without disturbing the remainder of the assembly. Available 
.689" and .787" centers. 

Piano key switch 
4 x KD 20 DKB-4PDT 
consisting of mechanism with 
button type OKS and push but· 
ton switch 4 x 0 20-4PDT 

Additional cost to D and E 
prices for piano key assembly 
ara (including buttons): 
KD-KE 17.5 15q: per station 
KD-KE 20 18ft per station 

BOTTOM 
VIEW 

Piano key mechanism separated 
from push button switch. 

SINGLE STATION CHASSIS 

0003-00 Threaded Hole 
Chassis Bottom 

I""'Y'A1 for twi st - tab 
~==~7m~0~unt~ln~g~ __ ~ 1-( B I for screw mount-

I YC l~nTPle sets 
(~tandard for 
screw mounting) 

-Y--Tlus I1TTitTil-g 
[Y£J switch for quick 

mounting in hi gh 
impact - '!a" thick 
panel plastic case 
hole size 1.582 x 
.578 

[ever-stop Positions 

m:J left. zero. right 

DIJ 
zero. momentary 
action on left and 
right 

Terminals 

soldering lugs 

P.e. terminals 

Technical Data 
max. current I A 
max. voltage 300 V 
max. rating 50 W 
Test voltage 1500 V RMS 
standard insu lation resi s-

tance 5 x 101D ohms 
(after 96 hrs., 70 0 F. 
100% RH) 

for special requirements 
up to 1012 ohms 
contact res i stance 10m 

ohms 

r-;;;"""1 zero and left (or zero and right), 
~ right (or left) momentary action 

1.998 2.617 3366 4.055 4.144 5~33 6.122 6.811 7500 B 189 8.187 

_ 1.398 1.097 2776 3.465 4114 4943 5.531 6.220 6.909 7.598 9.J87 

No. of BUtt0!15 

Dim. "A" in Inches 
Dim. "B" in Inches 
Dim. "c" in Inches 

SERIES 

----~-~ -~l K020 
r:;k-'-+-L---L.1;LL----l-.1;LL.,--'-.uw...---L"'.llJ-L;' <'illl IKE 20 

"'V I 
£~ 

.768- 00 ' 

OKB 

ZD ZE SINGLE HOLE MOUNT PUSH 
BUTTON SWITCHES 

• Mount in .551" dia. hole 
• Power switches avai lable 
• .125" maximum panel thickness 

INTERNATIONAL ELECTRO EXCHANGE CORP. 6851 Oxford St., Minneapolis, Minn. 55426 ~~~Niio~~~~).i}li~75 
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SECTION 5100 ~1It\", . 

IIIII f!9?tJ' J l)"-MINIATURE MODULAR PUSH BUTTON SWITCH 
•• ~ SERIES F 

Uniquely designed to improve versatility and serviceability. 

Compress spring and lift out locking staple to remove 
pi unger and bri dgi ng contacts from front of swi tch wi 0 

disturbing switch position or electrical connections. 
Exchanging short staple for a long staple converts 
switch from momentary to push-push action. 

terminals _ Smooth slide action _ Largest selection 
of chassis spacings _ Largest selection button styles 
and sizes _ UL and CSA approved 4A 250VAC power 
switch • All dimensions permit retrofit with most 
competitively priced switches. 

Features: Inexpensive _ Proven dependabi lity _ Modu
lar design _ Versatile _ Completely enclosed _ Up to 
10 PDT _ Infi~ite combinations _ Solder lug or PC 

Available 2, 4, 6, 8 and 10 PDT. Power switch 
available wl2, 4, and 6 PDT integrated. 

MINIATURE SERIES F PUSH BUTTON SWITCH KIT LIST PRICE $19.95 

~ 
KIT CONTENTS 

23 Wire staples to convert ~' 
momentary to push push 

EASY 
TO 
ASSEMBLE n 

23 Switches 
Non-shorting contacts 
16 - 2POT 

10 Assorted Latching 
and Re lease Bars 

4 - 4POT 
2 - 6POT 
1 - SPOT 

10 Latching 
Springs 

40 Assorted Buttons 
All are push-on snap fit type -
No epoxying necessary. 

CONTACT MATERIAL: 

12 Chassis 
2 - Single Station 2 - 6 Station 
2 - 2 Station 2 - 8 Station 
2 - 4 Station 2 - 10 Station 

Fixed contact surfaces si Iver coated .0002" 
Moving contact surfaces silver coated .0004" 

TYPES OF CONTACTS AVAILABLE: 
Solder lugs top, PC terminals bottom 
PC terminals on top and bottom .197" 
PC terminals top .539", PC terminals bottom .197" 

SPECIAL TYPES: 
oA = Momentary (spring return) 
Gr = Interlocking 
Gr,. Gr2 = Divided into independent interlocking groups 
AoR = Operation wlo latching butreleasinginterlocking 
EE = Push to make - push to break 
NElS = Power swi tch 4A/250VAC DP DT (0 or E 

Seri es) 
NF 15 = Power switch 4A/250VAC DPDT (F Series) 

MINIATURE PUSH BUTTON SWITCH 
Series D and E 

Avai lable - 2PDT, 4PDT, 6PDT and 8PDT 
Power switch avai lable wl2, 4PDT integrated 

TECHNICAL DATA: 

Max. current .•.•..•.•••.• 
Max voltage •.•.•.•••••. 
Max. rating ••.•.•.•.•.•. 
Contact resistance •••••. 
Key pressure w/2 & 4 PDT 
Key pressure w/6 PDT ••• 
Key pressure w/8 PDT .•• 
Key pressure w/lO PDT •• 
Key pressure w/Power 

switch •.•.••••••••••• 
Cap. between contacts of 

a row .•.•.••••••.•.•• 
Cap. between moving con-

tacts of adj acent rows .• 

Chassis model 
Center to Center 
Number of Stations 

IEE@WELCOMES 
YOUR INQUIRIES 

Dimensional draw
Ings and quotes .on 

request. 

Enlarged view 
showing silver plated 

Series D 

IA 
250 V 
SOW 

3-6mn 
28 oz. 
42 oz. 
53 oz. 

<0.7 pF 

<0.9pF 

'~_-117'-'" . 
j. - --

bridging contacts with their 
spring balance for the best 
contact pressure and durability. 

Series E Series F 

IA IA 
300 V 300 V 
SOW SOW 

5-7mn 5-7mn 
28 oz. 28 oz. 
42 oz. 42 oz. 
53 oz. 42 oz. 

42 oz. 

35 oz. 35 oz. 

<0.6pF <0.6 pF 

<1.OpF <1.0 pF 

INTERNATIONAL ELECTRO EXCHANGE CORP. 6851 Oxford St .. Minneapolis. Minn. 55426 ~~~Nil'o~~j~)-il:/875 
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i@!iid'ffiD SECTION 5100 

STANDARD PUSH BUTTON SWITCHES TYPE M, MM, ML ~ 
~. 

FEATURES: Novel patented design sliding 
contacts. Contacts si Iver plated Unique 
design positive action. Small dimension sOOV 
rating. All standard action operations. Up to 
4 PDT on wafer .79" deep. Up to 8 PDT on 
wafer 1.54" deep. Use double button to double 
capacity of contact per station. 15 stations 
maximum in one row. lEE fluorescent type 
button also available. Series MM provides 

double deck up to 30 stations. Wide selection 
of buttons. ML Series provides illumination. 
FLOATING CONTACT principle use short 
double sided solid contact plates with 
balanced steel spring. Guarantees: equal 
pressure at all contact poi nts. extremely low 
resistance and self inductance plus smooth 
movement of keys. 
Available 2.4.6 and 8 PDT. 

CHASSIS GROUPING DATA 
Model 17.5 

Blocking (SP) delayed switching 
to provi de safety margi n 

TYPES OF CONTACTS 
(STANDARD) 

Solder lugs (non shorting) 
PC Terminals (non shorting) 

Center to center .689" 
No. of stations 1-15 

Power switch'" N 10/2a 2A/ 
2s0V AC 

MM Series up to 30 stations 

MECHANICAL ACTION 
Momentary (oA) 

Power switch available with 2PDT 
integrated 

DIMENSIONS 

Shorti ng types avai lable on request 
Rhodinated and gold plated also 

Push push (EE) 
Interlocking (Gr) 
Individual latching with central 

release key or solenoid (E+Z) 

Height (w/o contacts) .472" 
Depth 2 & 4 PDT includes travel 

1.063" 
Depth 6 & 8 PDT includes travel 

1.858" 
ML SERIES 

avai lable 
TECHNICAL DATA 
Max current I A 
Max vo I tage 500 V AC 
Max rating 100W 
Contact resistance 3-6 M n 

lEE PILOT LAMP SOCKETS AND LENS 

,I •,f •. 288.1 Single round pilot lamp 
socket us~s #288-4 
lens. 

388.3 Square flat top. plastic 
lens. 

+~~d., All lens available in 
~red. green. blue. yellow. 

#288,4 r-clear and white. 

PANEL LAMP INDICATOR ASSEMBLY 
MODEL 388 

1.300"-1 
288 

288.4 Round flat t ' plastic 
lens. 

~32'~+ .. 188.2 

lI:f. 1aB, -",.. 184.1 

Single round pi lot lamp 
socket uses # 184. I . I • 
#79.2 or #288.4 lens. 
Round flat top glass 
lens. 

.275"-1 1= All lamp sockets require 
~'-.402" mounting hole. 
~ ~ Use Type 5530 lamps 

I I as shown in miniature 

....... ./;~·-:>·I.·· 
w;r-:->.T'::-;~:: ~ I 
FEATURES: 
• Modernistic building block design 
• Removable colored lenses. square or round. 
• Up to 10 modu les may be locked together 

into one bank. 

79.2 Same as above but con
vex top. (Both with 
plated metal ferrule) 

389.1 Singlesquarepilotlamp 
socket uses 388.3 lens" 

# 84. switchboard lamps table -L:J- below. 
.Small space requires only 7~"X 5 11 X 1%11 

(depth) for 10 lamp bank. 

III~ LAMP EXTRACTORS 
-,- #110 for Typ·e 5530 lamps 

#388.3 #153 for Type 6844 lamps 389 

STANDARD SWITCHBOARD (TELECOMMUNICATION) LAMPS MINIATURE "LlLlPUT" LAMPS - Type 4622 

6V - 20, 40, 80, 200 ....... rnA 
- Type 6844 

12V - 20,40, 50, 120 ....... rnA 

"V-ZO, '0, 100 _ ....... _.mA~ ,.,- J 
24V - 25, 40, 50, 60, 80, 100 rnA max. . i . .t 

30V - 20,50. '." " " . " " " rnA 7·- -i~~. 
36V - 20, 50, 60 ........... rnA i ~ 
48V - 20, 40, 50, 60 ........ rnA 
50V - 20, 50, 60 ........... rnA 
60V - 20, 40, 50, 60 ........ rnA 

MINIATURE TELECOMMUNICATION "LlLlPUT" - Type 5530 
6V - 20, 40, 200 .......... rnA 

12V - 20, 50, 100 .. - ....... mA 1-----, ... ,- J 
18V - 25" " " " " " . " " . rnA ~ : I i!;" 
24V - 20, 30, 50 ........... rnA [ ~ . - -+ ~ 
30V - 20, 40 .............. rnA -I 
36V - 20 .................. rnA d 
48V,20,30 .............. rnA .433""·, 

MINIATURE TELECOMMUNICATION LAMPS - Type 7110 
6V - 40, 100 ............. rnA 

~~~:~g::::::::: .. ::::::::~~ ~'U79"OO8 ~2;j.' 
24V - 25, 40, 50, 70 ........ rnA ~~+-_ __~! 
30V - 30 .................. rnA ~ .' 
36V - 20, 50 .............. rnA .';;343" 
48V - 20, 50 .............. rnA M,.1.031" 

60V - 20, 40 .............. rnA 

STANDARD SWITCHBOARD LAMPS- Type 6822 
6V - 20, 40· ' .............. rnA M" .. 888 ---'~---I 

12V - 20, 40, 50 ........... rnA 
24V - 25, 40, 50, 60 ........ rnA 
~V-W,~ .............. rnA 
48V - 20, 40, 50 ...... "'" rnA 

60V - 20 .................. rnA 60V - 20, 40 .............. rnA 

INTERNATIONAL ELECTRO EXCHANGE CORP 6851 Oxford St .. Minneapolis. Minn. 55426 ~~~N'~\'O~~j~)_il:9787S 
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THUMBWHEEL SWITCHES 

Gel coded OUIPUIS 'rom SimPle dial SellingS 
Model B INTERSWITCH* MODULES 
2.300" h. x 2.700" d. x 0.500" w. (per module) 
Positive indexing, decimaiinput to binary or 
decimal output. Front mounting,simple rec
tangular cut-out. Cam spring retention. 
Matte black, matte tan. 
Units Available: 

2 position, double pole (0, 1 or + ,-) 
10 position, single pole 
11 position, single pole 
2 x 5 position, double pole 
10 position, binary codes 
11 position, binary codes 
blind slave, with decimal carry 
10 position, dial only module 
end plates 
spacers 

Optional Features: 
dial stops 
make before break contacts 
component mounting board 
decimal point light conductor 
illuminated dial 
colored thumbwheels 

Technical Data: 
rated current 1 amp 
contact rating (resist. switching) 0.1 amp 
max. working volts 50 ac or dc. 
contact resistance, including PC board 

7xIO·2g 
temperature rating -20 to +60 C 
operating life lx106 operations 
wiring termination solder or edge connector 

I N T E R 

2736 

Model M INTERSWITCH * MODULES 
1.300" h. x 1.500" d. x 0.315" w. (per module) 
Feature ultra-thin modules. Positive index
ing, decimal input to binary or decimal out
put. Front mounting, simple rectangular 
cut-out. Cam spring retention. Matte black, 
matte tan. 

Units Available: 
2 position, double pole (0, 1 or +,-) 
10 position, single pole 
11 position, single pole 
2 x 5 position, double pole 
10 position, binary codes 
11 position, binary codes 
10 position, dial only module 
end plates 
spacers 

Optional Features: 
dial stops 
component mounting board 
illuminated dial 
colored thumbwheels 

Technical Data: 
rated current 1 amp 

S 

contact rating (resist. switch) 0.1 amp 
max. working volts 50 ac or dc. 
contact resistance, including PC board 

7x10·2 g 
temperature rating -20 to +60 C 
operating life 1x106 operations 
wiring termination solder or edge connector 

W I T C H 

See YELLOW SECTION for Local OffIces, Phones 

Model T INTERSWITCH * MODULES 
1.150" h. x 1.250" d. x 0.500" w. (per module) 
Miniature modules are interchangeaLie me
chanically and electrically with other similar 
thumbwheel switches. Any combination of 
these modules may be "ganged" into one 
complete, compact assembly that requires 
no special mounting brackets or hardware. 
Circuit board contained within switch case. 

SWITCH ASSEMBLIES 

-Assemblies consisting of any combination of 
switches or options are available from 
stock, at Burlingame, Calif. 

SPECIAL MARKINGS 

Dials or switch bodies can be imprinted 
with any combination of numbers, letters, 
etc., to meet your needs. 

MORE SWITCHES 

... MORE DATA 

Find out about our complete line of 
thumbwheel switches. We can furnish 
special switches for your particular 
designs-and we can deliver on schedule 
to solve your problems-to do your job. 

For fast engineering appli cation 
assistance, complete specifications in-
cluding binary coding, or ordering in-
formation, call (415)347-8217 or TWX 
910-374-2353 now. For more technical 
data and catalog information, write 
INTERSWITCH, 770 Airport Boulevard, 
Burlingame, Calif. 94010. 

*Trademark 

eem/1969 
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5WITCHE5* triJ:§J. 
30th Year 

.j-B-T INSTRUMENTS, INC. 
!iJ:§1 

@ 

30th Year 

TOGGLE SWITCHES 
HEAVY DUTY TYPES, INCLUDING MS25068, MS35058, MS35059, ST40, 42, 50, 52 SERIES 
NOMINAL RATINGS - 20 Amp. at 125 VAG, 10 Amp. at 250 VAC ... MIL·S·3950C
MS35058 models with suffix -21 and above, similar MS35059 types, and the out· 
standing 4·POLE SERIES exceed the rigorous electrical requirements of MIL-S-3950C, 
and are recommended for maximum performance. All MS models have bushing seal 
to meet sand and dust test and latest toggle seal splash test, also former MIL-S-
39508 15·foot head of water submersion test ... Bulletin TS·966A. 

MEDIUM DUTY TYPES, INCLUDING MS25098 AND MS25100 SERIES 
NOMINAL RATINGS: 6 Amp. at 125 VAG, 3 Amp. at 250 VAG ... Popular for communi
cations circuits and many other uses. All MS medium-duty models use bushing seal 
plus case-to·terminal seal in meeting sand, dust, splash and submersion tests de
scribed above ... Bulletin TS·966A. 

NEW SUBMINIATURE TYPES, SINGLE, DOUBLE, HOLE AND 4·POLE 
NOMINAL RATINGS: 5 Amp. resistive load at 125 VAG, 24VDC. Series JMT, with dis· 
tinctive Green body, is manufactured by J-8-T in Connecticut. JMT series combines 
trouble-free construction of standard size J-B-T switches with drastic reduction 
in size and weight. Single pole types are '14" thin and weigh only 0.19 oz. Other 
models are correspondingly compact and light ... Bulletin JMT-448, and Supple· 
mentary Sheets. 

ROTARY AND LEYER SWITCHES 
STANDARD 14· AND 20·POSITION, AND A REMARKABLE NEW 12·POSITION 
For dependable performance in instruments and test equipment, J-8-T makes space 
saving 14- and 20-position switches in both laminated and molded constructions. 
NOMINAL RATING: 1 Amp. inductive load at 125 VAC, 5 Amp. momentary (not make 
and break) MULTIPOLE SERIES 20M increases circuit versatility with up to 4 poles 
per deck. MOLDED LEVER SWITCHES in this series provide up to 5 live positions, 2 
circuits per deck ... Catalog 568. 

NEW V 1M SERIES fully enclosed Fl{t dia. switches, 12-position, carries 5 Amp. and 
breaks 2 Amp. at 115 VAC. Features of this remarkable switch include adjustable 
torque, initial contact resistance under .002 ohms, and parasitic thermal emf under 
one microvolt ... Catalog VM·68. 

SUB-MINIATURE, MIL·S·3786B, TYPE SR05 
Made to many performance levels of MIL-S-37868, the I" dia. Style SR05 switches 
are precision built for low-current usage where size, weight and reliability are 
important. With patented wafer design, Series 7000, 1-6 decks can have full 12 live 
switching positions per deck; Series 5000, 1-4 decks, can have up to 11 live switch
ing contacts on each side of each dual duty deck with a maximum of 8 poles per 
deck. Lever types, panel sealed, and general purpose variations available ... 

QUICK GUIDE TO 
TYPICAL J·B·T PRODUCTS 

To supplement the J-8-T catalogs listed below, 
typical prices, mechanical and electrical charac
leristics and olher dala have been included for 
your convenience, in Sections 2900 and 5100 of 
Ihe Radio·Eleclronic MASTER. To save time ... 

See J-B-T Catalog Pages in 
The Radio-Electronic MASTER 

ST42D MS25100-23 
SPDT Heavy-Duty Lever Seal Medium Duty 

MS25068-27 
4-Pole DT Heavy-Duty 

Series 20M 
Enclosed, Ruggedized 

Series 7000, 6 Deck 
Sub·Miniature 

Series JMT 
Sub-Miniature 

MS-20·1L5A 
5-Position Lever 

VL Lever 
Sub·Miniature 

Catalog SM-33. 

*'·8-T ALSO MANUFACTURES 
VIBRATING REED FREQUENCY METERS AND ELAPSED TIME METERS 
J-8-T Vibrating Reed Frequency Meters are made in a wide variety of case styles and 
sizes, standard and sealed, panel and portable; in many frequency ranges and reed 
groupings. Permanently accurate within ±0.3%, or better if required. Elapsed Time 
Meters are made in case styles compatible with other panel instruments, in 5- or 6-
digit models, reading in hours and tenths at 60 cps. 110-125 volts. Variations for 
other frequencies and voltages available ... Catalog 568. 

REED RELAYS AND OSCILLATOR CONTROLS 
For selective calling mobile communication equipment, remote data transmission, or 
simultaneous sequential coding, the J-B-T D type illustrated has its operating mecha
nism isolated in all planes, and is designed for fast starting and excellent response
time factor ... Bulletin D·664A. 

Model 34-FG 
9-Reeds, 60 cps. 

Model 31-EGW-5 
0-9,999.9 hours 

RO-D Type 
Oscillator Control 

J- B-T INSTRUMENTS, INC. · P. O. BOX 1818 • NEW HAVEN, CONN. 06508 
(203) 772·2220 or 787-5824 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2737 



DESIGN VERSATILITY SOLVES APPLICATIONS PROBLEMS 

MICRO· MINIATURE PRINTED CIRCUn 
PLUG ·IN ROTARY SWITCH 

This new printed circuit plug-in rotary switch is available in 
30° (2500), 36° (1-2500), and 45° (2-2500) indexing. The 
new printed circuit plug-in rotary switch features extended 
terminals and is especially designed to line up terminals with 
standard circuit board hole patterns. This feature lends itself 
to wave soldering instead of hand soldering of terminals. 

For complete technical data, 
see Micro-Miniature Rotary Switches 2500 Series on opposite page. 

OTHER JANCO 
PRODUCTS 
FOR AIRCRAFT AND 
MISSILE INDUSTRY 

MICRO·MINIATURE ROTARY SWITCH FEATURES A 
UNIQUE POSITIONING AND INSTANT RELEASE BUTTON 

This new micro-miniature rotary switch has four positions with 
the unique ability to return to a predetermined position by 
pushing the button_ 

SPECIFICATIONS: 

• Totally enclosed explosion-proof con
struction. 

• Designed to meet and exceed MIL-S-
3786_ 

• Electrical rating: make and break 100 
MA at 6 VDC. 

• Life characteristics: 25.000 cycles (one 
cycle being from Position 1 to Posi
tion 4). 

• Shock and Vibration: shock rating of 
125 G's; Vibration rating of 300 G's; 
5 to 500 CPS. 

MIL-S-61B 
PLUS OTHERS 

EXTERNAL AMMETER SHUNTS· MSA • MSB • MSC 

2738 

BONDING JUMPERS • FLEXIBLE ASSYS • BUS BARS 

P LU 5: VARIOUS ElECTRO·MECHANICAl 
DEVICES TO MEET YOUR SPECIFIC REQUIREMENTS 

See YELLOW SECTION for Local Offices, Phones eern /1969 



ROTARY SELECTOR SWITCHES BY 

ROTARY SELECTOR SWITCHES MIL·S·6807B I MIL·S·3786B 

SERIES 1211 Max. Pos.: 16 SERIES 1246 Max. Pos.: 10 

22% ° 
Body Oia.: 3" 

36° 
Body Oia.: 2.375" 

Electrical Rating: Electrical Rating: 
10 amps ll5 v ac Res. 6 amps 115 v ac Res. 
10 amps 28 v dc Res. 6 amps 28 v dc Res. 6 amps 28 v dc Ind. 

3 amps 28 v dc Ind. 
Available in single pole 

Available in single pole only per deck construction. 
Solder lugs only. per deck construction. 

I 

SERIES 1272 Max. Pos.: 16 SERIES 1262 Max. Pos.: 8 
Body Oia.: 3" Body Oia.: 1.93" 

Electrical Rating: Electrical Rating: 
10 amps ll5 v ac Res. 5 amps 115 v ac Res. 10 amps 28 v dc Res. 
6 amps 28 v dc Ind. 5 amps 28 v dc Res. 

Available in single pole only 2.5 amps 28 v dc Ind. 
per deck construction. Available in 1 and 2 poles 
Screw terminals only. per deck construction. 

SERIES 1315 Max. Pos.: 12 Max. Pos.: 5 
Body Oia.: 2.180" Body Oia.: 2.125" 

Electrical Rating: Electrical Rating: 
5 amps 115 v ac Res. 15 amps 115 v ac Res. 
5 amps 28 v dc Res. 15 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 10 amps 28 v dc Ind. 

Available in 1 and 3 poles Available in single pole only 
per deck construction. per deck construction. 

SERIES 6·1900 Max. Pos.: 24 SERIES 1900 Max. Pos.: 10 

15° Body Oia.: 2" 36° Body Oia.: 1.036" 

Electrical Rating: Electrical Rating: 
5 amps 115 v ac Res. 5 amps ll5 v ac Res. 
3 amps 28 v dc Res. 3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 2 amps 28 v dc Ind. 

Available in I, 2, 4 and 6 Available in 1 and 2 poles 
poles per deck construction. per deck construction. 

SERIES 12·1900 Max. Pos.: 18 SERIES 1906 Max. Pos.: 8 

20° Body Oia.: 2" 45° Body Oia.: 1.036" 

Electrical Rating: Electrical Rating: 
5 amps 115 v ac Res. 5 amps 115 v ac Res. 
3 amps 28 v dc Res. 5 amps 28 v dc Res. 
2 amps 28 v dc Ind. 2.5 amps 28 v dc Ind. 

Available in single pole Available in 1 and 2 poles 
per deck construction. per deck construction. 

SERIES 3·1900 Max. Pos.: 16 SERIES 1·1957 Max. Pos.: 6 

22% ° 
Body Oia.: 1.5" 60° Body Oia.: 1.13" 

Electrical Rating: Electrical Rating: 
5 amps 115 v ac Res. 5 amps 115 v ac Res. 
3 amps 28 v dc Res. 3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 2 amps 28 v dc Ind. 

Available in I, 2 and 4 Available in single pole only 
poles per deck construction. per deck construction. 

SERIES 1905 Max. Pos.: 12 SERIES 1·1966 Max. Pos.: 4 

30° Body Oia.: 1.036" 90° Body Oia.: 1.13" 

Electrical Rating: Electrical Rating: 
2 amps 115 v ac Res. 5 amps 115 v ac Res. 
1 amp 28 v dc Res. 3 amps 28 v dc Res. 
0.5 amp 28 v dc Ind. 2 amps 28 v dc Ind. 

Available in I, 2 and 3 Available in single pole only 
poles per deck construction. per deck construction. 

MICRO·MINIATURE ROTARY SELECTOR SWITCH I 2500 SERIES 

eem/1969 

With unitized construction 
Available in 30', 36' and 45' indexing, 
with 12-10 and 8 pos. max. 
Body Diameter: .623 inch. 
Electrical rating continuous: 
8 amps at 28 V dc. 

Switching rate: 
o to 0.25 amp resistive 0 to 28 v dc. 
a to 0.25 amp resistive a to 115 vac. 
a to 0.12 amp inductive a to 28 v dc. 

Available in 1,2, and 3 pole construction. 
TORQUE: 5 to 9 inch ounces. 
CONTACT RESISTANCE: .005 ohms average. 
INSULATION RESISTANCE: 
100,000 megohms minimum at 100 volts. 
10,000 megohms minimum at 500 volts. 
DESIGNED AND BUILT to meet the 
environmental and functional 
requirements of MIL·S·3786B. 

See YELLOW SECTION for Local Offices, Phones 

SERIES 1302 Max. Pos.: 4 

90° Body Oia.: 2.125" 

Electrical Rating: 
15 amps Ind. 30 V dc 

Available in 1 and 2 poles 
per deck construction. 

MODIFICATIONS 
AVAILABLE 

The following modifications can 
be supplied on any of the basic 
switches shown on this page. 
(1) Shorting or non·shorting 

contacts 
(2) Bridging of contacts 

(miniature only) 
(3) Momentary positions, whereby, 

the rotor contact, when 
released, returns to a 
predetermined position 

(4) Isolated or guarded positions, 
whereby, the knob must be 
depressed or pulled out to 
enter or leave.a particular 
position or positions 

(5) Single or multi·pole 
construction 

(6) Continuous rotation or the use 
of stops 

(7) The use of a solenoid for 
remote switching applications 

(8) The use of a key·lock feature 
(9) The possibility of ganging 

various switches to be gear 
driven for an appl ication 
requiring an unusual number 
of poles 

GENERAL SPECIFICATIONS/1900 series 

ELECTRIC RATING: carry 10 amps continuous. 
Make & Break-see individual switch data 

VOLTAGE"DROP: 0.1 volt or less at rated amperage. 
Initial Contact Resistance .003 OHM 

LIFE: 10,000 double cycles make and break 
rated amperage 

TORQUE: 1 to 3 inch Ibs. 

SWITCHES DESIGNED AND BUILT IN ACCORDANCE 
WITH THE FOLLOWING SPECIFICATIONS: 

MIL·S·6807B (rotary switches enclosed) 
MIL·S·3786B (rotary switches) 
MIL·E·5272C (environmental testing) 
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SECTION 5100 'g,ibll·. 
FUll·lINE' SURGE PROTECTION 

JOSlyn 
YOUR COMPLETE SOURCE OF TOP PERFORMANCE PRO-
TECTORS ... FOR PROTECTING ELECTRICAL/ELECTRONIC 
EQUIPMENT FROM: VOLTAGE· TRANSIENTS • CURRENT 
TRANSIENTS • DIRECT LIGHTNING STRIKES • OVER-
ILLUMINATION 

PRECISION SPARK GAPS 
Typical applications: used to protect against surges due to switching, breakers closing'opening, static, reflected waves, 

capacitive discharge, corona, system faults, contact with foreign circuits, EMP, fuse blowing, lightning (induced or 
conducted), . ionization, motor starting, arc welding. 

They protect solid· state circuitry, computers, carrier circuits, relay coils, telephone circuits, microwave and radio equip· 
ment, sensitiv.e equipment, open wire carriers, fire alarms, traffic controllers, rectifiers, modulators, traveling wave 
tubes, pyrotechnic devices. 

They replace carbon block ·arresters, light sensitive gaps, open air gaps, high maintenance protection devices, fragile 
gaps, mechanically incompatible gaps, radioactivated gaps. 

They may be used as activation d~vices in pyrotechnic devices, lamp starting circuits, laser pulsers. 

msp® (miniature surge p 

2001·01 

2001·06 

response cu.rves for msp® gaps 
23457123457123457123457 , 2 34'" 7 , 234571 

1400 

,;SOO 

0> .zoo !:; 
0 

1100 > 
!!: 1000 

W ••• " ~ ••• ..J 
0 
> 700 

It: ••• W 
> 
0 , .. 
'" It: 

~ ••• 
0> 

••• 
, .. 

If 1'N 
fl ~rTl jo.. LI ,) II II 
;:/ " ",II ~ II 

f" ..... i 
~~~ "r-r... 
~Jy "I--

rtf..J ~71 ..... u 7 7 ~ 0 

:{ 
7'- t'1-- -..... 

0 
0 

~ r-
II II II h_ r--.... 

/ V t-I--t- II 
IV J / 1/ 

, .. 
-B -7 - - -. -. -, 

10 10 10 10 10 10 10 

RESPONSE TIME IN SECONDS 

® Registered U.S. Patenl Office, Joslyn Electronic Systems. 

2002·06 

2001·35 

2003·01 
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2 3 4!5 7 I 2 34!5 7 I 

Pli'I·r-·' 800 vee 

I I 
I I 

PIN 2001-03 470 vo 

PIN 2001-02 3S0vec 

PIN 2001-01 230 VDe 

I I 
1,1 

-, 
10 • 10 

2 21 4 5 7 

II 
!/ 

~f 

1300 

1100 

1000 ... ... 
... ... 
• •• 
, .. 
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, 

10 
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'%iitil'. SECTION 5100 

SURGITRON® PROTECTORS TYPICAL APPLICATIONS: used to eliminate tranflients on battery &ir:t:'I,Iits; 
ptotect critical eql,llpment onruilroads, "t micTOwa"" sites and public "'iiKt;es. 

surgitron® 
dc protectors 

surgitron® 
ac protectors 
single phase, 60 cycles 

surgitron® 
ac protectors 
three phase, 60 cycles 

communication 
protectors 
balanced pair'" 

1001-01 

1201-02 

1414-06 

frequency range-dc to 1 mhz 

1603-01 

1633-01 

1623-01 

VISI-GUARD ® 
2301-01 

1705-03 

1908-01 
(AD969-DMA) 

::::r~ Nominal lItaL Voltage Ma~. Max. 
InJlllt System Load Drop at Surge Clamping Size 

!'lumber DC Volts· Polarity Curren! 20 amp Current Voltage H·W·L 

1001'()3 28 Neg. Gnd. 20 amp 1.5V 5;000 aJUp 45-50 3 3/8" x 4 3/B" x 11 1/4" 
1001·04 28 Pes. Gnd. 20 amp 1.5V 5,000 amp 45.50 3 3/8" x4 3/8" x 11 1/4" 
1003·03 48 Neg. Gnd_ 20 amp 1.5V 5,000 amp 70·80 3 3/8" x4 3/8" x 11 1/4" 
1003·04 48 Pes. Gnd. 20 amp 1.5V 5,000 amp 70·80 3 3/8" x 4 3/8" x 11 1/4" 
1005·05 72 Neg. Gnd_ 20 amp 1.5V 5,000 amp 95·105 3 3/S" x 4 3/8" x 11 1/4" 
1005·06 72 Pos. Gnd. 20 amp 1.5V 5,000 amp 95·105 3 3/8" x 4 3/8" x 11 1/4" 
1010·01 12 Neg. Gnd. 20 amp 1.0V 5,000 amp 15·22 3 3/8" x 4 3/8" x 11 1/4" 
1010·02 12 Pos. Gnd. 20 amp l.OV 5,000 amp 15·22 3 3/8" x4 3/8" x 11 1/4" 
'Other voltages available - consult factory. 

TYPICAL APPLICATIONS: used to protect critical equipment operating from commercial 
power "I,Ich as at missile installations, Industrial plants, microwave repeater sites. 

Transient into 

Extreme Clamping 
Protector ,., ... 

Joslyn Voltage Power Discbarge flegins at Peak ka Peak Max. Space 
Model Rating Rating Capacity rm& Volts 1'1,x40 k. ou!!:U! Envelope 

No. rms kva ka ±15% p.sWave 10.20p.s Vots l.W.H 

1201·02 120 1 65 175 23 2Q 250 llJIz"x5J1 x5%" 

1202·01 120 5 100 193 10 10 1750 10% H x8/x7% IT 

1230·01 120 not re- 65 175 10 10 2000 5ljz"x4"x6" stricted 
1235·01 120/240 not re~ 65 175 L·g 10 10 2000 9 1f X6 1t x6!1 

1245·01 120/240 
st,icted 

100 360 L-g 10 10 1000 131f4"x9o/s"xlO" not reo 
stricted 

TYPleAl APPLICATION-5:same as for slngle·phase prote&tors. These units will limit lIoltage 
rise on a power distribution system counteracting effects of lightning and EMP. 

1405·02 120/208 ~~ei:d 65 175 10 10 2000 9"x6".6" 
1414·02 277/480 not ,e· 100 372 10 10 14,/,"x8"xl0" 

stficted 
1414·06 277/480 not ,e- 100 425 10 10 1000 14'1<"x9%"xlO" 

1420·01 120/208 ~!l(;~~ 65 175 10 10 1000 14'.4 "x9%"xlO" 
$tricted 

Note: Consult factory for full·line Information. 

TYPICAL APPLICATIONS: uSl!d along railroad right·af·ways, in process control instrumen· 
tation, In conjunction Wi~h telephone and telemetry applications. 

Transienl into 

MI •• Insertion Dischrge 
Pratect:or 

10$lyn Signal Loss at Rating Peak Max. 
Model Peak Max. Signal klI Peak klI Output 
No. Volts db tOltOl's kv 10.201' s Volts 

1601-01 0.224 <1 40 10 10 <100@II'S 

IS02-01 0.388 <1 40 10 10 <100@1I's 

1603·01 0.775 <1 40 10 10 <100@Ip.s 

1623-01 1 <0.5 40 10 10 <120@O.2Its 

1624·01 2 <0.5 40 10 10 < 120@0.2/1$ 

1625·(11 10 <0.5 40 10 10 <120@O.2/ls 

1626·01 50 <0.5 40 10 10 < 120@O_2/ls 

1633-01 1 <0.5 10 10 5 < 120@0.2Ia 
1&34·01 2 <0.5 10 10 5 < IZO@0.2/ls 

1635·01 10 <0.5 10 10 5 < 120@0.2!,s 

1636-01 50 <0.5 10 10 5 < 120@O.2!,s 

2aOl·01 - 0 5 10 - < 200@O.25,us 

°ror slngle·ended units contact factory. Note: Consult factory for full·line information. 
@) Registered tradename of Joslyn Electronic Systems. 

ANTENNA ARRESTERS 
receive only 

M ••. 
Space 

Env&lope 
L·W·H 

7Itx2"x5" 

7 f1 x2'!x5" 

7Itx2"x5'! 

8.8"xS.4"x2.211 

8.8" X6.4"X2.Z'1 

8.8"xS.4"x2.211 

S.S"xS.4"x2.2" 

4"x2.9"x3" 

4"x2.9"x3" 
4N x2.9"x3" 

4"x2.9!1x3" 

3"x.O.9/}xl.4" 

Used in conjunction with precision spark gaps on receivers, to attentuate voltage 
spikes to negligible levels. Available in many models and frequencies. Consult 
factory for full listing. 

ANTENNA LIGHTNING ARRESTERS 
receive and/or transmit 

Used on commercial and military aircraft for direct lightning diversion. Qualified 
per Mil·A·9094 (as amended). Frequency range from 40 kc/s to 36 mc/s. Con· 
suit factory for full·line offering and complete device specifications. 

LOOK TO JOSLYN FOR.MJ,. YOUR SURGE p"",EeTION NEEDS ;~; J 0 SLY n 
6868 Cortona Drive, Santa Barbara Research Park ,.~ 
Goleta, Calif., Phone (805) 968·3551· Reply to: ELECTRONIC SYSTEMS 
P.O. Box 817, Goleta, California 93017 A DIVISION OF JOSLYN MFG. AND SUPPLY CO. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2741 



SECTION 5100 i@iiij,ffid 

As critical circuitry LlTTELFUSE Picofuse. 

Shown actual size X thru '5 amps ... 125 v. 
Also available with radtalleads advances in sophistication, 

precision fuse protection 

becomes increasingly 

LITTELFUSE fuses. 

vital. For 40 years, 

Littelfuse has enjoyed SFE 
Auto 

4AG 4AG 
Aircraft Sio-Slo 

LC Sio-Blo 3AB 3AG 
'125V Type N U/l Sio-Blo 

a fine reputation as LITTELFUSE fuse posts and holders. 

~ a manufacturer of 

top quality products 
~ i W ~ ffl 

v, 
v 

T, 

}i , 

in the electronic 
3AG 3AG Post 3AG Post LC Fuse 4AG Finger In line 

Indicating Finger Screw-driver Holders Operated Fuse 
FUSE POST Operated Operated Post Retainers 

circuit protection field. LITTELFUSE fuse mountings. 

Each and every Littelfuse 

product receives the ultimate 

in precision engineering, design 

know-how and quality craftsmanship. 

These are the reasons why the 

Through Screw 
Panel Terminal 

Mounting Mounting 

Solder Terminal Fuse CliP 
Terminal Clip (ear less) 
Mounting 

LITTELFUSE Microfuse line. 

name Littelfuse has become the synonym 
New Transparent Microfuse Indicating 

Capped panel type Microfuse 
Mlcrofuse , holder Holder voltage ranges 

1/500 thru 5 amps. (11,125 v, 2X-125 v. 

for quality in the field of electronic circuit protection. 

2742 

Have an inconsequential 
short circuit 

LITTELFUSE 
DES PLAINES, ILLINOIS 

See YELLOW SECTION for I,.ocal Offices, Phones eem/1969 
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LEDEX WILMINGTON CONTROLS DIVISION, LEDEX INC. 

\. ------ . / . 111 South Nelson Road, Wilmington, Ohio 45177 . phone (513) 382-0987 

ROTARY SWITCHES 
When it comes to selecting a source for rotary 

switches, you'll find Wilmington Controls fully 
equipped to service you in these important areas: 
(1) quick, competent response to engineering 
requirements, (2) fast prototype delivery, (3) 
dependable production scheduling, and (4) con
sistent quality levels. 

Our switch engineering experience dates back 
to 1947, when rotary switches were first applied 
with Ledex rotary solenoids to perform remote 
stepping and complex circuit programming func
tions. Over the years we have helped many cus
tomers to simplify their circuitry, reduce wiring 
requirements, and cut system costs. This experi
ence we gladly share with you. 

BALL DETENT SPRING DETENT 

1. Starmate detent: Two bearing balls are 
spring loaded to operate against a precision in
dexing cam. The balls oppose each other with 
balanced pressure to eliminate side loading and 
extend switch life. This superior detenting con
cept is time :,roven in Ledex long-life stepping 
motors. 
2. Ball detent: A spring loaded ball bearing rides 
in and out of the "hill and valley" positions in the 
front plate. The ball detent has a crisp detenting 
feel even more positive than that of the spring 
detent. 
3. Spring detent: a formed stainless steel spring 
with a coined spherical surface rides in and out 
of "hill and valley" positions in the front plate. 
It combines a positive index feel with economy. 

ROUND Q, SINGL~ 

KNURLED, 
SLOnED 

FLAT 

SCRE~ DOUB~ 
DRIVER FLAT, 
SLOT TAPPED 

HOLE 

Commonly used shaft designs for commercial and military 
applications. Others made to specifications. 

To meet your requirements for rapid delivery 
service, we stock a wide variety of 'standard parts 
which can be quickly modified. Our tooling is 
designed for quick setup and fast change-over, 
to further add to our ability to give you short 
delivery cycles. And to assure consistent quality, 
random production samples are regularly routed 
to automated test instrumentation for vigorous 
life and other quality verification tests. 

From the early design stages on through pro
duction runs we are gea,red to produce quality 
switches ... fast. Whether you're concerned with 
new switching applications, or investigating new 
sources for existing ones, we welcome the oppor
tunity to work with you. 

IDEAS IN SWITCH ENGINEERING 
Supplying quality switch 

hardware is just one phase of 
our business. We take a special 
pride in our time-proven ability 
to simplify circuitry, upgrade 
the switch, and hold costs down. 
In most cases we can supply 
pre-wired assemblies with ex
ternal components installed for 
less than it might cost you to 
purchase parts and assemble 
them in your plant. 

Switch pre-wired with Quick connect 
terminals for Simplified installation. 

Slotted terminals permit resistors and other components 
to be inserted in place. They eliminate need for jumper 
wires, reduce soldering time, keep size down. 

Concentric , dual index mechanisms to drive potenti
ometers, snap switches and other loads. Special bushings, 
shields, brackets also engineered to solve 
unusual environmental problems. 

Printed circuit terminals, available for perpendicular or par
allel mounting (to PC board) expand switching versatility. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2743 
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WILMINGTON CONTROLS DIVISION, LEDEX INC. 
111 South Nelson Road, Wilmington, Ohio 451'77 phone (513) 382-0987 

ROTARY SWITCHES 

SHAFT -
Military* 

Commercial 

Throughbolts 

'!4" steel, cadmium plated, chromated per QQ-P-416, class 2, type II (50 hour ~alt spray). 

1/4 " steel, cadmium plated. 
_._---_ .. _. __ ._._--------------------------

MOUNTING 

SPACERS 

Ceramic, Grade L-5 

LOCATING LUG 

Standard fixed at 
.375/1 radius; or can 
be deleted. 

METAL PARTS 

INDEX MECHANISM 

Dual ball Starmate 
detent or si ngle ba II 
(hill and valley. 

STOPS 

Fixed or adjustable. 

INSULATION 
MATERIALS 

Stator: Phenolic, 
Epoxy Glass, or 
Silcone Glass. 
Rotor, Kel-F. 

CONTACT RATINGS 
Make/Break 

Brass-Silver plated 
,5 ampere at 28 VDC, 
resistive; .25 ampere 
at 110 VAC, resistive. 

Solid Silver 
1 ampere at 28 VDC, 
resistive; .5 ampere. 
at 110 VAC, resistive. 

CarrY-5 amperes. 

Dielectric-750 volts, 
contact to contact. 

Steel bushing, '%-32 thread, optional \14 or '% inch, standard length. 

Standard fixed at 
1!{/' radius; or 
can be deleted. 

Glass filled nylon, grade G 1/30. 

Variable at 15° 
increments except 
75°,900 , 105°, 
255°, 270°, 285°. 

Standard fixed at 
l!ii' radius; or 
can be deleted. 

Variable at any angle 
±2° at l~t radius, 
or can be deleted. 

All metal parts cold rolled steel with cadmium plating for commercial applications. 
Chromate dip for 50 to 100 hour salt spray per MIL·S-3786 for military applications. 
Special materials such as passivated stainless steel or nickel plated brass parts are 
also available. 

Spring or single 
ball detent 

Single ball 
detent. 

Fixed at positions specified. Adjustment pos
sible by removing stop lugs, at specific and 
intermediate positions. 

Stator and rotor: Stator and rotor: Stator and rotor: 
Phenolic, Kel-F, Phenolic, Phenolic, Kel-F 
Epoxy Glass, Epoxy glass. Epoxy glass. 
Ceramic, Mycalext 

Brass-Silver plated Brass-Silver plated Brass-Silver plated 
I ampere at 28 vdc, I ampere at 28 vdc, I ampere at 28 vdc, 
resistive; .5 ampere resistive; .5 ampere resistive; .5 ampere 
at 110 vac. at 110 vac. at 110 vac. 

Solid Silver Solid Silver Solid Silver 
2 amperes at 28 vdc, 2 amperes at 28 vdc, 2 amperes at 28 vdc, 
resistive; 1 ampere resistive; 1 ampere resistive; 1 ampere 
at 110 vac. at 110 vac. at 110 vac. 

Carry-5 amperes. Carry-5 amperes. Carry-IO amperes. 

Single or dual 
ball detent. 

Fixed at positions 
specified 

Stator and rotor: 
Phenolic, 
Epoxy Glass. 

Brass-Silver plated 
I ampere at 28 vdc, 
resistive; .5 ampere 
at 110 vac. 

Solid Silver 
2 amperes at 28 vdc, 
resistive; 1 ampere 
at 110 vac. 

Carry-5 amperes. 

Dielectric-l,OOO volts, contact to contact; 500 volts when contacts are insulated back to back. 

Contact resistance, in accordance with MIL-S-3786, will not exceed .010 ohms initially 
nor .020 ohms after rotational life tests. 

dimensional data 

tMycalex sections supplied with Kel·F rotors. 

\-3, x 45° CHAMFER 
BOTH ENDS 

A 

Lit '" .075 
125 m7 

6'JL 154 0785 
156 0795 
.154 .1085 
-:l56 lO95 

MINIMUM SPACING (:+:.010): 
FLAT CONTACTS FACE TO FACE .125 
STANDARD OR REVERSE BEND 187 
LONG CONTACTS FACE TO FACE .187 

.040 --1 0" (FLAT) K--.- (REVERSE' (STANDARD llJH. BEND)8r" 75" BEND) 

076 
ALL BENDS 

± 15" 

.048 t--~----l ~ 
, (FLAT) .050 \1 .335 I ,1.130 -1 ~ .. 054 ° LF2::J .-

rRt-O ' '75' ~J--.j 75°1~ t}-+ .197 
,109 

Solder 
terminal
contacts 

i=[62 
,120 

(STANDARD BEND) 

ALL BENDS ± 15 0 
Printed 

-circuit 
contacts 

O· (FLAT) 

(REVERSE t (STANDARD 

BEND) ir5' 75' B.END) 

ALL BENDS 
:i' 15' 

.048 1.315 .120 
0' (FLAT) .050\ :335--~1 .130 

--I~'054 LF2::J~ 
O . 75' .1;;J--,i 75':1-

- .197 
.109 

Solder 
terminal
contacts 

(STANDARD BEND) 

ALL BENDS::,::: IS' Printed 
-circuit 
contacts 

1r" a..:_~~~-:L~ 0 r 

MAX, OVER FLAT 
CONTACTS 1.186 
STD. BEND 1.125 
REV. BEND 1.156 

A 
A 6 

.126 .0784 
~ m86 
~ 
~-:tTJ 

l"56"O'6O 
---r59 -:o8l 

LOCATING LUG USED WITH LEDEX STARMATE 
DETENT IS LOCATED 60" ABOVE OR BELOW LINE 
AA ON EITHER SIDE OF SWITCH. ACCORDING 
TO SPECIFICATIONS 

STD. BEND FACING ONE DIRECTION .093 
STD. BEND FACE TO FACE 219 
REV. BEND FACE TO FACE .281 

NOTE: DOTTED LINES INDICATE OFFSET CONTACT POSITIONS, 

AVAILABLE FRONT OR REAR. 

2744 

..r .250 WITH CONTACTS ON FRONT 
L .219 WITH CONTACTS ON REAR 
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LEDEX 

i4§. i1hlffiD SECTION 5100 
WILMINGTON CONTROLS DIVISION, LEDEX INC. 

, 
'- ' 

111 South Nelson Road, Wilmington, Ohio 4.5177 phone (.513) 382-0987 

ROTARY SWITCHES dimensional data 

series 3 06/ ~O~oT~~g~ 312 / 12 POSITION 
30" THROW 

I------~_t_- PHENOLIC &. EPOXY GLAo;S ~,~~: 
I "MYCALEX, KEL.F &. CERAMIC _: ~~~ 

1I32-x 45" CHAMI'i::il
BOTH ENDS 

LOCATING lUG VARIABLE AT 
15° INCREMENTS EXCEPT 75°, 90", 
105°,255",270\ AND 285 0 

1/32 x 45" CHAMFER 
BOTH ENDS 

06' 
Ob? 

'" 120 .2C 

C~~DIA 

--8-
TI L"-,,, 
I~ 186 

412/ 12 POSITION 
30" THROW 

1 rPHENOLIC .062 
_. ::: .. 015 ~ EPOXY GLASS 062 

06~r-M.N 

D. ±.015 __ 

:':'4·40 TH'O 

Gs 25t DIA. 

%·32 TH'O 

.037 NOM. 

'Ys·32 TH'D 

% OR 1;' STD. 

072 NOM. 

~I M'''MUM seAe,"G' ,010) 

\ 
B[NT CONTACTS FACING ONE DIRECTlON:X. 
FLAT CON fACTS FACE TO FACE >\, 
FLAT AND BENT CONTACTS FACE TO FACE %, Y BENT CONTACTS FACE TO FACE 'f" 
0/,0 WITH CONTACTS ON FRONT 
0/" WITH CONTACTS ON REAR 

··5 •...... · ... 1 .. ·• ·2.······.·.·.· .. ·/·· ........... 1.2 PO .. S ..... IT .... ION .. 30" THROW 

.~ L~:;STD' 
7/32 j ·4 1 MINIMUM SPACING (+ .010) 

:l~g STD BENT CONTACTS FACING ONE DIRECTION 
FLAT CONTACTS FACE TO FAC", 

9/32 WITH CONTACTS ON FRONT}-.l FLAT & BENT CONTACTS FACE TO FACE 
9/32 WITH CONTACTS ON REAR BENT CONTACTS FACE TO FACE 

1/32 x 45" CHAMFER 
BOTH ENDS 

LOCATING LUG 
VARIABLE AT ANY 
ANGLE ±2° AT 
17/32 RADIUS 

-'-"'- STD & M>N ~Tld L ::; STO 
130 

3 1 1 MINIMUM SPACING (± 010) 
/ 6 BENT CONTACTS FACING ONE DIRECTION 

9/32 WITH CONTACTS ON FRONT}--' ~t~~ ~~~T:f~~ ~~~\~g-!sA~fcE TO 
9/32 WITH CONTACTS ON REAR BENT CONTACTS FACE TO FACE 

1.302 
T322 

1026 
T036 

1.245 
T.255 

L~. 
1.541 

I 

CD 
i 

ALTERN/HE 
SHAFT 

POSITION 

NOTE: DOTTED LINES INDICATE OFFSET CONTACT POSITIONS 

AVAILABLE FRONT OR REAR 

MAX. OVER CONTACTS 

1---------4-- ~r~~DARD ~~~ 

~DIA 
1,862 

REVERSE 20/", 
INSULATED; STD. 2'/" 

FLAT 2% 

~ ~3;fo 
-L-I~~~ 

NYLON ADAPTOR FOR :~~~ 

DIA. SHAFT, FLATTED :~:: 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2745 
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SWITCH SECTION HIGHLIGHTS 

contact and rotor blade materials 

silver plated brass gold plated silver alloy 
Most economical. Has .0001" mInImUm silver 
to assure silver-to-siIver contact (low contact 
resistance) throughout life of most applica
tions. 

(a) .00003" minimum gold; an economical way 
to assure positive solder contacts and prevent 
tarnish during long storage life. 
(b) .0002" minimum hard gold; assures gold
to-gold contact for over 50,000 contact flexures 
and then silver-to-silver contact for 150,000 ad
ditional contact flexures. 

silver alloy 
Used when consistent low contact resistance is 
required for minimum life expectancy of 200,-
000 contact flexures. 

SILVER PROTECTION 
PROCESS WHERE APPLIED 

Water Dip Lacquer On Contacts 

.00003" Gold Plate 

a) On Contacts 
and Rotors 

b) On Contacts 
only 

COMMENTS 
Applied as standard on all silver alloy and silver plated brass 
contacts to retard tarnishing for soldering ease. 

An economical means to assure positive circuit make after e::e
tended shelf life; also offers soldering ease. Meets MIL specs. 
----------------_._------------------------
Primarily used for soldering ease after extended shelf life. 
Meets MIL specs. 

Hot Tin Dip 
On terminal end Primarily to assure good contact solderability after extended 
of contacts only shelf life. Meets MIL specs. 

--------------------------- ----

STATOR INSULATION GUIDE 

Most economical, most commonly used. Though 

Phenolic 
MIL-P-3115, 

100 1,000 
non-nutrient to fungi, varnish impregnation per: 

type PBE-P MIL-V-173 is available. Meets most military and 
commercial application requirements. 

---- ------

MIL-P-18177, 
Economical, excellent structural and dielectric 

Epoxy-Glass 125 10,000 strength. Lower moisture absorption rate than 
type GEB 

phenolic. 

Good RF characteristics. Lower structural 
Silicone Glass MIL-P-997C, 125 10,000 strength than epoxy glass, and slightly higher typeGSG 

in cost. 

Mycalex* 
MIL-I-lOA, 

150 10,000 
Good structural and dielectric strength, lowest 

Grade L-411 moisture absorption. 

Kel-F MIL-M-55028-A, 125 20,000 
Excellent structural and dielectric strength. 

GradeS Low moisture absorption. 

Ceramic 
MIL-I-lOA, 

150 10,000 Very low dielectric loss and moisture absorption. GradeL-422 

*Mycalex sections supplied with Kel-F rotors . 

. ~ 
&DEX 

\ /. 
0------° 
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STEPPING SWITCHES/CIRCUIT SELECTORS. 

Thirty Six Stock Models 
Choose from 36 stock models, 2, 4, 
6, 8, 10, 12, 18, 20 and 24 positions; 
28 and 100 VDC. "Stepping Switches 
and Circuit Selector" catalog lists 
complete specs on stock models plus 
useful engineering information on 
basic control switching and applica
tion of basics to solve complex prob
lems. Also includes simplified build
ing block approach to specifying pre
engineered stepping switches and cir
cuit selectors. 

PACKAGED CONTROL SOLUTIONS 

Ledex Rotary Switches are used for 
transfer switching, remote control of 
predetermined circuit patterns, re
mote sequencing of complex switch
ing arrangements, or in programming 
checkout and sequential operations. 
They are known best for their ability 
to perform multiple switching func

. tions reliably, in limited space, and 
under severe operating and environ
mental conditions. Available in open 
construction, pre-wired modules or 
as packaged control solutions. 

Here are examples of Ledex Stepping Switches designed into compact, reliable 
armament control packages, either solid state or electromechanical, or com
bining the best characteristics of both. 

Whether your problem involves 
armament cpntrols or commercial con
trol functions, there's a good chance 
Ledex has ali'eady solved a similar 
problem. 

'Miniaturized Armament Control 
Intervalometer 
A flat disc-shaped solenoid' is used in 
the 12-position stepping switch. It is 
used to fire 19 rockets in pairs sequen
tially, in speeds ranging from 10 to 
20 ms intervals. 

40-position Intervalometer with single 
or optional 5-speed ripple fire control 
40-position intervalometer has 5 ad
justable control speeds for rocket fir
ing at intervals of 100, 200, 300, 400 
or 500 milliseconds. Hybrid design 
combines best characteristics of solid 
state and electromechanical products 
for optimum performance, minimum 
weight, maximum reliability and low
est cost. Firing time intervals are 
maintained at ±5'7c through a voltage 
range of 22 to 31 vdc. 

For engineering assistance and technical literature, write or phone: 

i@"MV,ffifi SECTION 5100 

Ledex Hermetically Sealed Switches 
are engineered to withstand severe 
shock and vibration, such as encoun
tered in aircraft, missile and military 
applications, and to provide added 
switching reliability in adverse en
vironments. Used extensively in aero/ 
space and underwater guidance con
trols, as mode selectors, in rocket fir
ing devices, and in a variety of mili
tary control functions that demand a 
high degree of reliability. 

Universal Stores Dispenser 
Intervals Variable on Digital Basis 

All solid state and among the most 
flexible of Ledex intervalometer de
signs, this one permits the pilot to 
vary release. intervals to any rate 
ranging from 30 ms to 9.99 seconds 
in increments of 10 ms. It includes a 
stepping switch to distribute sequen
tial fire commands. Timing tolerance 
is ±10% over a voltage range of 22 
to 32 volts and temperature to -55°C 
to +85°C. The package includes built
in suppression to protect solid state 
circuitry when switching inductive 
loads. 

LEDEX DIVISION, LEDEX INC., 126 Webster St., Dayton, Ohio 45402 
CUSTOM CIRCUITRY & CONTROLS phone (513) 224-9891 
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BASIC 

SWITCHES 

FROM 

BUTTERFLY® 
DOUBLE-BREAK 
SWITCHES 
The unique Licon® Butterfly double
break switch design is built around two 
blades that flex simultaneously, then 
actuate with a positive snap. A full line 
of 2, 4 and 6·circuit miniature, sub
miniature and heavy·duty Butterfly 
switches meet every basic switch need. 

TYPE 1/ 
High electrical rating and long mechanical 
life in one compact package. Ideal for a 
wide range of appl ications. 
ELECTRICAL RATING 
125/250 v AC: IO Amps 
125vAC:Yz HP 
250vAC:%HP 
30 v DC: Form X or Y-,-15 Amps Res. 

Form X or Y-IO Amps Ind. 
Form Z- 10 Amps Res. 
Form Z- 7 Amps Ind. 

TYPE 18 
Big switch rating in the 
smallest double-break 
switch-.200" x .500" x 
.350". 
ELECTRICAL RATING 
125/250 v. AC: 8 Amps 
28 v DC: 
form X or Y-8 Amps Res. 
form X or Y-5 Amps Ind. 

TYPE 26 
Provides simultaneous operation of two 
Licon Butterfly double-break mechanisms 
in one case. Eliminates the need for dual 
components and com pi icated actuators. 
ELECTRICAL RATING 
125/250 v AC: 8 Amps 
28 v DC: Form XX or YY-IO Amps Res. 

form XX or YY-7.5 Amps Ind. 
form ZZ- 10 Amps Res. 
form ZZ- 5 Amps Ind. 

TYPE 25 THIN SWITCH 
The thin switch is designed for commercial 
applications which require utmost rei ia
bility at low price. Typical applications 
include coin and vending machines, timers 
and counters. 
ELECTRICAL RATING 
On -Center Off -Center 
12 Amps Res. 6 Amps Res. 
7 Amps Ind. 3 Amps I.nd. 

TYPE 16 
features two circuit control, direct cam 
operation with double bearing guided 
button plus high shock and vibration re
sistance. 
ELECTRICAL'RATING 
125/250 v AC: IO Am ps 
28 v DC: 

TYPE 22 

form X or Y-IO Amps Res. 
form X or Y-7,5 Amps Ind. 
form Z- 10 Amps Res. 
form Z- 5 Amps Ind. 

Insures exacting double-break switch per
formance for 3-phase motors, permits 
simplified controls for multiple circuits. 
ELECTRICAL RATING 
125/250 v AC: 10 Amps 
125vAC:Yz HP 
250vAC:% HP 
30 v DC: Form XX or YY-15 Amps Res. 

form XX or YY-I0 Amps Ind. 
form ZZ- 10 Amps Res. 
form ZZ- 7 Amps Ind. 

TYPE 36 
Simultaneous operation 
of three poles through 
a special linkage be
tween mechanisms. 
Eliminates the need for three components 
and com plementi ng actuators. 
ELECTRICAL RATING 
125/250 v AC: 8 Amps Res. 
28 v DC: Form XXX or YYY-lO Amps Res. 

Form XXXorYYY-7.5Amps Ind. 
Form ZZZ- 10 Amps Res. 
formZZZ- 5Amps Ind. 

FASTEST 
GROWING FULL-LINE 

SWJ:TCH SUPPLIER 

LlCON® LIGHTED 
SWITCHES 
Widely used on computers, machine tools, 
office machines, guidance control and a 
wide variety of applications. Heart of Licon 
lighted switches are the ultra-reliable But
terfly® Double-breaks for long life and de
pendable performance. Wide selection of 
colors, sizes, mounts and actuators. 

TYPE 01-700 

Dressy panel appearance with four 
bulb illumination. Simple snap-on 
switch module, front-of-panel bulb 
service. Standard in black or clear 
anodizing. 

TYPE 04 BARRIER MOUNT 
Remove one or more switches without 
disturbing other units. Serves as safety 
separator between ganged switches. 
Also aluminum matrix barriers. 

Low cost momentary 1-
lite stationary bulb in 
one-piece molded ~ous
ing. Cylindrical, square 
or round lens caps. Front
of-panel bulb servicing. 

LlCON® 

Styled for maximum in function/ap
pearance criteria. Has integral plastic 
housing that snaps in from front panel. 
Available in one and. two pole, momen
tary and alternate action. 

INDUSTRIAL SWITCHES 
The most dependable machine tool and 
industrial switches on the market. Meet all 
OEM and replacement needs, and provide 
compatibility and interchangeability at the 
lowest possible cost. Wide selection of 
models, mountings, actuators. 

TYPE 30-100 OVERTRAVEL PLUNGER SWITCH 
General purpose limit or push button switch for circuit con
trols of heavy duty applications. The overtravel plunger 
provides added switch protection and also permits greater 
flexibility of application. Other models feature roller arm, 
roller plunger, sealed plunger, sealed roller arm, sealed 
palm button for a wide variety of applications. 
Operating force ......... 10 oz.±4 oz. 
Release force ............. 3 oz. min. 
Pretravel .................. 030 max. 
Overtravel ................ 7/32 min. 
Movement differential. ...... 002 max. 

2748 See YELLOW SECTION for Local Offices, Phones eem /1969 



Type 10-522 
Roller Leaf Actuator 

Type 10-922 
In-Line Roller Actuator 

LICON TYPE 10 BASIC SWITCHES 

Type 10-222 
Overlravel Plunger 

Type 10-322 
Panel Mounting 

Type 10-622 
Hinge-Type Lever 

Type 10-12237 
One Way Actuator 

CHARACTERISTICS 
Electrical Rating 15A. 125/250 V a-c, 
460 V 8-C 
15A Res SA Ind. sA motor, 30 V d-c 

UL APPROVED CSA APPROVED 

Splash-proof sealing against mois
ture, dirt. dust and other harmful ele
ments can be provided for most mod
els. Preloaded reverse action actuator 
available. 

'4§..lij,ffiO SECTION 5100 

Type 10-122 
Roller Lever Actuator 

Type 10-422 
Leaf Spring Actuator 

Type 10-822 
Cam Actuation 

LICON TYPE 14 HEAVY DUTY BASIC SWITCHES 

, = " ~:;"'= 

fr 
,p;;>, ~ ~ 

'<F 

Type 14-128040 
Interchangeable and economical 

Get the full story behind the switches you need from 
the fastest growing full-line switch supplier ... LICON 

~- be ~i:t:rious With-~.~·.I Ii 
. ; LlCON ••• the fastest :1 11 

growing line of ill 
DOUBLE II 

BREAK III 
SWITCHES Ij: 

~: 
join forces with 

LICON ••• the lastest .1 

growing line of I 

LIGHTED I 
PUSH ! 

BUTTON 

BUTTERFLY@ DOUBLE
BREAK SWITCHES 
The theory behind the unique 
Licon Butterfly· Double-Break 
switch design, switch charac
teristics and ratings, and a 
catalog of the complete line. 

LlCONJ!> LIGHTED 
SWITCHES 
A complete description of the 
Licon Lighted switch line. 
physical and electrical prop
erties, design considerations 
and a catalog of the 1-lite, 
2-lite, and 4-lite series. 

For complete information about the full line of 
Licon switches, write for Gl05 catalog. 

Movement differential available from 
.101" to over .040". 100 gram to 2 lb. 
operation force available. Terminals 
available with a No.6 screw and cup 
washer, No.6 screw and lockwasher 
or No.8 screw with these same fas
tener choices. Custom terminal de
signs available. Auxiliary mounting 
plate available for panel mount. 

ELECTRICAL RATING 

Volts 

30 
110 
220 
440 
600 

A.C. D.C. 
Steady In-Rush D.T. S.T. 

20 80 10 25 
20 80 .5 2.0 
20 80 .2 ,5 
15 50 

5 10 

UL APPROVED 

NEW! 
70-700 PROXIMITY SWITCH 

The 70-700 consists of two basic 
modules, a control module and a 
remote potted sensor. The control 
module contains a 10 amp relay and 
a transistor oscillator, both hous
ing in a plastic plug-in case which 
mates with a 12 terminal heavy duty 
llC style socket (supplied). A NEMA 
Class 1 metal enclosure is also 
available for housing both the con
trol module and heavy duty socket. 

SPECIFICATIONS 
Accuracy - The circuit will actuate, at a given sensor to conductor spacing, 
within 0.0005". 
Sensing Range -'- For the. 750" diameter sensor .110" Min. - .261" Max., 
and for the .440" diameter sensor .048" Min. - .148" Max. 
Speed - Up to 1000 operations per minute possible. 
Ambient Temperature Ranges - 30 0 to + 250 0 F for the remote sensor, 00 

to + 1500 F for the control module. 

DLICON 
rift DIVISION ILLINOIS TOOL WORKS INC. 

YiI 6615 WEST IRVING PARK ROAD - CHICAGO, ILLINOIS 60634 
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M B C Master Specialties Lighted Pushbutton Switches,Pilot Lites 

For morethan a quarter of acentury, 
MasterSpecialties Company has specialized in 

the development and production of warning and 
display systems, word indicator lights, and 

illuminated pushbutton switches. Today, the 
company produces a broad line of information 
display and control devices for the nation's military 

and space programs an.d for commercial aviation, 
industrial process control, public utilities and 
commercial equipment of all types. This product 

selection guide will enable you to q~ickly select 
the right MSC product for your application. 

Characteristics 

Basi. Unit T,.... Available 

Switch Configurations 
and Actions 

Comparative Overall U.ij Size, HI W. L 

design.and Lamp Type I Number 
of Lamps I Voltage 

performance Lamp Cirtuits A.ailable 

characteristics Wiring Terminations 

This tabulation of outstanding SWitch Contact Ratinp 

characteristics permits you 
to select quickly and easily Rellmping 

the MSC product most Display Screen 
suitable to your requirement. Arrangements 

Once you have made your choice, Color Control Method 
we invite you to write for 

complete catalog information. lens Types Available 
Or, if you prefer, contact 

the nearest regional sales 
office or distributor where 

Mounting Method 

you will receive prompt Unit Weight, Nominal 
attention to your request. 

Optional features A.ailable 

---Price, Basi. Unit wijh Hole 
Momentary SWitch, 500 Piec .. 

Series 800 Square Telll~ SWitch 

Miniature pushbutton switch with modular de
sign and outstanding plug-in features. Reduces 
wirin8, installation til!le by 71 % while increasing 
reliability. Available in standard matrices con
taining up to 144 channels. 

Series. 800 Square Telhte' SWitch 

Indicator Lite/ Switch Lite, 
Switch Lite with Holding Coil 

2PDT or 4PDT, momentary or alternate action 

.750'" x .750" x 3·1/8" max. 

Four Twl-3/4 incandescent 6,12, or 28 volt 
based lamps (115 VAC neon lamps available) 

Common ground, vertical or horizontal split 

Crimp type (soldering possible) 

5 amps resistive@ 115 to 250 VAC, 5 amps 
resistive, 2.5 amps inductive@30VDC 

Front of panel without tools 

Full display, vertical or horizontal split display, 
3 and 4-way spilt display 

Silicone rubber slab filters in amber, "blue, green, 
red, white. Projected color also available 

lighted letters or lighted bacJ(ground, letters 
either legible or not when unit is unlighted 

Units plug and lock into pre-fabricated 
mounted racks ~ 

1 oz. (module); .7 oz. (mounting rack) 

RFI screens, two-color full display, panel plugs 

$9.20 

Miniature Tellite8 Series 9DE Switch. SerIes IOE PUot Ute 

Companion pushbutton switches and indicators 

:~t~;:~~~i.nrl~~n~Oc~~r~~:i~~:f~~~-O;~~lve~ 
hard mount from front of panel. Provide broad 
capabilities in minimum space. Half the size of 

~~~~bWi~~,t ;~r:er:a~!\~e r~~~d·~~~[~~~i~~~a~~ 
unit. 

Mltl.ature Tellll!" Serles 90E S .... '1tch Series 80E Pilot Lite 

Switch Lite, SWitch Lite with Holding COli, 
Pilot Lite 

2PDT or 4PDT, momentary or alternate action 

1.000" x .750" x 3;093" max. (sWitch) 
1.000" x .750" x 2.400" max. (pilot lite) 

Two T-1-3/4 incandescent 6, 12, or 28 volt 
based lamps (115 VAC neon-lamps available) 

Commc;m ground 

Solder type (switch) . 
Solder or screw type (pilot lite) 

3 amps resistive, 1-1J2 amp Inductive, 
1 amp lamp load N.A..for SeriesBO 

Front of panel without tools 

Full display, 2-way horizontal or 
vertical split, two-color 

Silicone rubber slab filter in amber, 
blue, green, red, white 

lighted letters or lighted background, letters 
either legible or not when unit is unlighted 

Hard mount from front of panel with 
integral mounting sleeves 

20z. (switch) 1-1/4 oz. (pilot lite) 

RFI screen, drip-proof seal, spacer 
barriers, switch guard 

$6.30 (switch) $1.80 (pilot lite) 

OTHER MSC INFORMATION DISPLAY AND CONTROL DEVICES 

SERIES 70E WORD INDICATING TWO·LAMP 
FUSE HOLDER 

Perfect for quick identifica
tion and replacement of open 
fuses. Provides easy panel 
front mounting and relamp
ing. Choice of resistance 
limiter ~ isolated lamp/fuse, 
and 2:>OV circuits. Accepts 
standard industry fuses. 
Features two-lamp reliability 
and rugged construction for 
further dependability. Avail
able for MIL-F-19207 appli
cations as Series 70H. 

UNLIGH1;ED SWITCH ASSEMBLIES 

Series 14. 2POT or 4POT unit with 
momentary or alternate action. Positive 
snap-action design assures Instantane
ous contact transfer. Also available for 
M I L-S-8805 applications as Series 14H. 
Series 19. Building block pushbutton 
switch. Removable color push buttons, 
facing nuts and switch modules provide 
design flexibility. Series 16. Precision 
two position toggle switch assembly.· 
2PDT or 4PDT maintained/maintained. 
Simultaneous transfer of all switch con
tacts. Also available for MIL-S-8805 ap
plicati.oris as Series 16H. Series 21. 
three position toggle switch with three 
separate lever actions for positive con
tact transfer. Series 22. Precision se
quence actuator. Programs four minia· 
ture SPOT switch modules for any s;om
bination of switching modes in up to 
twelve sequential steps. 

MBC MASTER S~ECIALTIES COM~ANY 1640 MONROVIA. COSTA MESA. CALIFORNIA 92627 (714) 642·2427. TELEX. 67B·433 

REGIONAL OFFICES A,ND DISTRIBUTORS CONVENIENTLY LOCATED THROUGHOUT THE UNITED STATES, CANADA ANO EUROPE. 
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M B C Master Specialties Lighted Pushbutton Switches,Pilot Lites 
Series IDE Twist-lite:l\l 

Features positive hard mount sleeve, individual 
lamp color control and four-way split display. 
Also tU,nctions as word indicator for design com
patibility. Withstands extremes of shock and 
vibration due to hard mount feature. Available 
for Mll-S-22885 requirements as Series lOH. 

Series 12 Twist-lite@ 

Versatile switch with simplified· spring-clip 
mounting and numerous mounting configura
tions. Twelve different styling options available. 
Combination of features makes unit ideal for in
dustrial, commercial and military control pan
els. Approved by Underwriters Laboratories. 

Series 2100 Roto-Tellite® 

Reliable lighted pushbutton switch designed for 
rigorous, versatile duty in military/aerospace 
airborne and ground support equipment. Avail 
able in a wide variety of channel configurations. 
Can be grouped in many combinations at fac
tory, shipped ready to install. 

Characteristics Series 10E TWist LIteR Series 12 TWist LiteR Series 2100 Roto·Telilte R 

Basic Unit Types Available 

Switch Configurations 
and Actions 

Indicator Lite, Switch Lite, 
Switch Lite with Holding Coil 

2PDT or 41:'DT, momentary or alternate action 

Indicator Lite, Switch Lite, 
Switch Lite with Holding Coil 

2PDT or 4PDT, momentary or alternate action 2PDT or 4PDT, momentary or alternate action 

-------------+----------------------+-----------------------+---------------------
Overall Unit Size, H J[ W xL 

lamp Type I Number 
01 lamps I Voltage 

.960" x 1.200" x 2.790" maximum (momentary) 

incandescent 6, 12, or 28 volt 
(115 VAC neon lamp available) 

Common ground, full display, vertical split or 
horizontal split; or each lamp separately grounded 

Co~mon ground, fu!\ display, vertical split or 
horizontal split; or each lamp separately grounded 

Common ground, vertical or horizontal split 
Lamp Circuits Available 

Wiring Terminations 
Solder type Solder type 

Switch Contact Ratings 
Gold: 

Relamping 
DisPlayScr-ee-n--------+------v-e-rti-c'-'-OC-h-'-"-,,-n-ta-' ------f----------------
Arrangements 3 and 4-way split display 

Color Control Method 

Lens Types Available 

Silicone rubber bulb filters in amber, blue, green, 
red, white, yellow. Colored lenses also available 

Lighted letters or lighted background, letters 
either legible or not when unit is unlighted 

Lighted letters or lighted background, letters 
either legible or not when unit is unlighted 

Solder type 

--------------------~-----------------------------------------------------,r------------------------

Mounting Method 

Unit Weight, Nominal 

Optional Features Available 

Price, Basic Unit with 2-Pole 
Momentary Switch, 500 Pieces 

Hard mount from front of panel with 
integral mountlng sleeves 

3.1 oz. 

$9.25 

Spring clip, mounting barrier or spring clip 
with spacer barrier 

3.1oz. 

Meets applicable requirements of MIL-S-22885 
and CSA. 

$5.00 $18.00 

OTHER MSC INFORMATION DISPLAY AND CONTROL DEVICES 

LIGHTED PUSHBUTTON CIRCUIT BREAKERS 

Assembly consists of snap-on 
circuit breaker, 4-lamp word 
indicator and re-set actuator 
assembly. Provides up to 
four-way spl it, word and 
color variety, styling compat
ibility with other MSC in
dicators_ SPST breaker 
designed to meet military 
requirements_ Flush mount 
design ensures operating 
safety. Offers 50 MA to 20 
amp protection with choice 
of delay times. 

WARNING AND DISPLAY SYSTEMS 

Master Caution Systems. Complete 
warning systems for monitoring several 
functions and providing positive fault 
identification with illuminating word in
dicators. Meets exacting military re
quirements_ Widely used in prominent 
military and commercial aircraft, mis
sile ground support equipment and 
exacting industrial applications. 

AVA - Audio/Visual Annunciator. Com
bination system with lighted word indi
cators and corresponding pre-recorded 
voice messages. Features small size_ 
Ideal for fault identification in aircraft, 
ground support equipment and military 
applications. Also excellent for monitor
ing status in industrial or commercial 
process control installations. 

TURN PAGE FOR SPECIFICATIONS ON MSC LIGHTED WORD INDICATORS, . _ 

MBC MASTER SPECIALTIESCOMPANV 1640 MONROVIA. COSTA MESA. CALIFORNIA 92627 1714'1 642·2427. TELEX 678·433 

REGIONAL OFFICES AND DISTRIBUTORS CONVENIENTLY LOCATED THROUGHOUT THE UNITED STATES, CANADA AND EUROPE. 
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M B C Master Specialties Lighted Word Indicators 

Comparative 
design and 

performance 
characteristics 

Series laO/liDO Roto-Tellite® 

Flush mounted model available with two 
standard lens sizes (narrow 100, wider 
1100) and a wide variety of matrix con
figurations. Ideal when application calls 
for rugged, dependable performance in 
environmental extremes. 

Series 6000/7000 Roto-Tellifel!l 

Available in two sizes, the narrow 6000 
and wider 7000 - mounts ffush with 
front panel. Small size, low cost, high 
quality features are ideal for cockpit ap
plications and numerous industrial, com
mercial and military requirements. 

Series 4000/5000 Tellitee 

Push-to-relamp indicator offered in two 
sizes, the Series 4000 and the larger 
Series 5000. Both are ideal for numerous 
industrial, commercial and military ap
plications. Relamping accomplished sim
ply by depressing display face then pull
ing face forward on captive runners. 

Characteristics Series 100 1100 Rota Teliite Series 600017000 Rota Teliite Series 4000/5000 Telilte" 

Basic Unit Types Availabte 

Overall Unit Size, HI W, L 

Lamp Type I Number 
of Lamps I Voltage 

Lamp Circuits Available 

Wiring Terminations 

Relamping 

Display Screen 
Arrangements 

Color Control Methocl 

Lens Types Available 

Mounting Method 

Unit Weight, Nominal 

Optional Features Available 

Price. Basic Unit with Hote 
Momentary SWnch, 500 Pieces 

See Master Specialties Co, 
Devices In Operation 

... In Your Own Office! 

This operational demon
strator, including all de
vices listed in this catalog 
will be brought to your 
desk for a first hand 
examination of the prod
uct features. Just ask 
your Master Specialties 
Co. sales engineer. 

Indicator 

1.050" x 1.813" x 1-15/16" max. 

~~ir~e; ;~~8~~t,~ ~~~f~fi~~~~ax. 
(Series 1100 with cover plate) 

Two T-1-3/4 incandescent 6,12, or 28 volt 
based lamps (115 VAC neon lamps available) 

Common and divided 

Solder type 

Front of panel without tools 

FuJI display, vertical split display 

Silicone rubber slab filters 
in amber, blue, green, red, white 

lighted letters or lighted back~round, letters 
either legible or not when unit IS unlighted 

2 oz. 

Circuitry (test and dimming), matrix mount 
with single cover plate, drip proof seal 

$7.00 (Series 100) $8.00 (Series 1100) 

Indicator 

. 373" x 1.092" x 1-7/8" max. 
(Series 6000 excluding mounting brackets) 
. 373" x 1.467" x 2_1/16" max. 
(Series 7000 excluding mounting brackets) 

Two T-1-3/4 incandescent 6, 12. or 28 volt 
based lamps (115 VAC neon lamps available) 

Common and divided 

Solder lugs 

Front of panel without tools 

Full display, vertical split display 

Silicone rubber slab filters in amber, 
blue, green, red, white 

Lighted letters or lighted background, letters 
either legible or not when unit is unlighted 

From rear of panel 

1 oz. 

Circuitry (test and dimming); multiple 
channels, horizontal or vertical stacks 

$4.50 (both series) 

I ncjicator 

.380" x LOaD" x 2.375" max . 
(Series 4000) 
.380" x 1.250" x 2.375" max . 
(Series 5000) 

Two T-1-3/4.incandescent 6, 12 or 28 volt 
based lamps (115 VAC neon lamps avaiiabJel 

Common and divided 

Solder lugs 

Front of panel, without tools 

Full display, vertical split display 

Silicone rubber slab filters in amber, 
blue, green, red, white 

Lighted letters or lighted backgroUnd, letters 
either legible or not when unit is unlighted 

From rear of panel 

1 oz. 

Multiple channels·, horizontal or 
vertical stacks 

$5.25 (both Series) 

Write for Product Catalogs. If you need more information than 
appears in this product selection guide, contact our nearest 
sales office or write for descriptive literature. We have indi
vidual catalogs for each series in the Master Specialties line. 
They contain practically everything you will need to select, 
install and operate the unit which is most appropriate for your 
particular application. 

MBC MASTER SPECIALTIES COMPANY 1640 MONROVIA, COSTA MESA, CALIFORNIA 92627 <714> 642·2427, TELEX, 678·433 

REGIONAL OFFICES AND DISTRIBUTORS CONVENIENTLY LOCATED THROUGHOUT THE UNITED STATES, CANADA AND EUROPE, 
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Whatever your panel problem, you'll find the solu
tion with Marco-Oak's Presslite pushbutton switches 
and matching indicator lights. Here's why: 

• Versatile mounting . .. broad line of hardware, 
1/4" to 1" mounting hole sizes 

• Environment-proof ... oil- and watertight in all 
types and sizes. 

• Securely-shielded ... against EMliRFI transients. 
Presslite Switches-Improved materials assure a long 
life of over a million cycles. And, they provide crisp 
appearance and safety features not previously avail
able for front panel layout. Recessed types also 
available. 

A new model has linear contacts (instead of snap
action) and a unique over travel mechanism to pre-

vent contact damage from excessive operating force 
or arcing from insufficient operating force. 
Indicator lights-TheY're completely compatible with 
Presslite pushbuttons and adaptable to any panel. 
Press-to-test is a special feature offering you wide 
options of choices on lamps, lettering or legend 
markings. 

And, these indicator lights exceed all commercial 
and military specs-including MIL-L-3661B and MIL-
5-22885. 

Presslite switches and indicator lights are the result 
of long years of experience in design and manufac
turing. Special applications and difficult design prob
lems are welcomed. For full details, write today for: 
Presslite Catalog 5-68 or Indicator Light Catalog L-68. 

CO-OAK 
DIVISION OF OAK ELECTRO/NETICS CORP 

P. O. Box 4011 207 S. Helena Street 
Anaheim, California 92803 
PHONE: 714-536-6037 • TWX: 714-776-6111 
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Molex Connectors and Switches are also available from Electrical/Electronic Distributors through Waldom Electronics, Inc. 
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MICRO SWITCH Freeport, Illinois 
A Division of Honeywell 

TYPE "lSX" SUBMINIATURE BASIC SWITCHES 

• Smallest SPDT switch. 
• Weighs only 'h. ounce. 
• Temperature range: -100°F to +250°F or +375°F. 
• Operating force as low as 3 oz. or as high as 5 oz. 

.50 x .35 x .20 • Differential travel as low as .002 inch to .005 inch. 
• Contact arrangement is SPDT. 
• High arc·res,istance; high·impact case. 
• Six auxiliary actuators. 
• Turret terminals for easy soldering. 
• UL and CSA listed. 
• Military listed. 

Electrical Rating: 
Silver contacts: 7 amps, 125 
or 250 vac; 4 amps indo and 
7 amps. res. 28 vdc. 
Gold contacts: 28 vdc; 2 
amps inrush; 0.5 amp ind.; 
1 amp res. 

TYPE "XE" ENVIRONMENT-PROOF SWITCHES 

• Enclosed plastic basic "ISX" switch. 
. WCllOSw\rc~ • Corrosion-resistant aluminum housing . 

•• • Molded silicone rubber plunger seal. 
• Terminals encased in epoxy resin. 
• Op"erating temperature range is -65°F to +221°F. 
• Auxiliary actuators available. 
Electrical Rating: 7 amps, 115 vac or 28 vdc . 

. 62 x .60 x .32 

TYPE "SM" SUBMINIATURE BASIC SWITCHES 

• Up to 10 ampere capacity. Electrical Ratings: 
• Standard temperature range: -100°F to +250°F. 125·250 vac, 5 amps; spe· 

cials to 10 amps, 125·250 
vae. 30 vdc; inductive, 3 
amps sea level and 2.5 amps 
50,000 feet; resistive, 5 amps 
sea level and 50,000 feet. 
Gold contacts: 30 vdc, induc· 
tive, 0.5 amp; resistive, 1 
amp. 

• Several terminal variations. 
• Gold or silver contacts. 
• Integral or auxiliary actuators. 
• Extra long life switches: 10,000,000 mechanical 

operations. 
• Corrosion resistant 'levers. 
• UL and CSA listed. 
• Military listed. 

INTEGRAL LEVERS 

AUXILIARY ACTUATORS 

i@riiij,mM SECTION 5100 

AUXILIARY ACTUATORS 

ti 
~,~ 

mt5 

"SM" 
BASIC SWITCH 
.78 x .36 x .25 

CEI~ rER 
PLUNGER 

i:L .. 

• 

TYPE "SE" 
ENVIRONMENT-PROOF SWITCHES 

TYPE "HM" 
HERMETICALLY-SEALED SWITCHES 

, 
) 
I 

.88 x .60 x .35 

eem /1969 

• Enclosed plastic basic "SM" switch. 
• Corrosion-resistant aluminum housing. 
• Molded silicone rubber plunger seal. 
• Terminals encased in epoxy resin. 
• Operating temperature range is -65°F to 

+221°F. 
• Auxiliary actuators available. 
Electrical Rating: 
5 amps, 115 vac or 28 vdc. .79.x.50x.25 

See YELLOW SECTION for Local OffiCIIS, Phones 

• Metal·to·metal and glass·to·metal seals. 
• Meet Military Specification for explosion·proof, 

and corrosion-resistance. 
• Operating temperature ranges from -300°F 

to 500°F. 
• Auxiliary actuator~. 
• Circuitry is SPDT. 
Electrical Rat; ng: 
5 amps resis. and 3 amps ind., 28 vdc. 
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MICRO SWITCH Freeport, Illinois 
A Division of Honeywell 

TYPE "V3" MINIATURE HIGH CAPACITY SWITCHES 

• Circuitry: SPDT, SPNO, SPNC. Electrical Rating: 

• Operating Force: From 8 grams to 
14 oun~es. 

30 vdc: Ind., 10 amps at sea level. 
6 amps at 50,000 feet; res., 10 
amps; motor load, 6 amps. 

1.1Ox .63 x .40 

• Differential Travel: .002 inch to 
. 016 inch. 

125·250 vac: 10 or 15 amps; gold 
contact designs for dry circuit use . 

INTEGRAL LEVERS 
• Actuators: Auxiliary and integral as 

shown. 
• Standard Temperature Range: ~ 

-100° to+185°F., Specials to AUXILIARY ACTUATORS 
•'., .. ,.-, .-"-
, . '._~' J::' .:~: .:.' 

+600°F. 
• Low Force 
• Extra Long Life: 

10,000,000 operations 
• Terminals: Solder, 

screw or quick connect 
terminals. 

~·ii·.--.. '". • ....... , /\'ii'.IiHa ... " 
,~," "">'-" \'" 1,',"" 

• Ideal for gang 
mounting. 

• UL and CSA listed. 
• Military listed. 

1!!7.~' .. '.'." .......... '.' .. Ji:0 ... \ 
_.\,'. ) 

'I' ' 
(~ 

STANDARD SERIES "Bl", "BA", "BE", "BM", "MT", 
AND "DT" BASIC SWITCHES 

• Circuitry: SPST, SPOT, OPOT, pulse or sequence 
action j momentary or maintained contact. 

• Characteristics: Sensitive operating forces 
measured in grams; differental travels as small as 
.0002 inch. 

• Temperature Range: Oown to -65·F, up to 400·F. 
• Terminals: Several variations of solder, screw and 

quick-connect types. 
• Actuators: Hundreds of configurations tooled and 

available. 
• UL and CSA listed. 
• Accurate repeatability. 

Electrical Ratings 
and Circuitry 

BZ - SPOT 
15 amps, 125, 250 or 480 vac 

BA - SPOT 
20 amps, 125, 250 or 480 vac 

BM - SPOT 
22 amps, 125, 250 or 480 vac 

BE - SPOT 
25 amps, 125, 250 or 480 vac 

OT - OPOT 
10 amps, 125 or 250 vac 

MT - SPOT 

1.94 x ,95 x ,69 

10 amps, 125 vac or vdc 

•
.... J" .... ' ............. . 

" 

J 
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TYPE "HS" HERMETICALL V-SEALED SWITCH 

• Metal·to-metal and glass·to-metal 
seals. 

• Meet Military Specification for ex
explosion·proof and corrosion-re
sistance, 

• Operating temperature range is 
-65° to +1800F. 

• Variety of actuators. 
• Circuitry is SPOT. 
Electrical Rating: 25 amps, resis., 10 
amps, ind., 28 vdc. 1 amp resis. and 
ind.,125 vac. 

"HT" HIGH TEMPERATURE SWITCHES 

• Monel enclosure on a ceramic base. 
• Meets Military Specifications for 

corrosion and shock resistance. 
• Operating temperature range is 

-321°F to +10000F. 
• Variety of actuators. 
• Circuitry is SPOT. 
Electrical Rating: 10 amps resis., 5 
amps ind., 4 amps motor load, 2.4 
amps lamp load, 28 vdc. 
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MICRO SWITCH Freeport, Illinois 
A Division of Honeywell 

SERIES 2 LIGHTED PUSHBUTTON 

SWITCHES 

.. 
cC . ' 

MODU LAR LIGHTED 
PUSH BUTTON SWITCHES 

Series 2 Rectangular and round display. Snap·in mount. Sole· 
noid pull·in and/or hold·in coil for remote control. 
Series 2C200 Snap·in mount. Relamp without tools. Available 
with RFI shield, and solenoid pull·in or hold·in coil for remote 
control. 
Series 2N Shock·resistant spring lock mount. Hold·in coil. Re
lamp without tools. Colored housings. 

GENERAL FEATURES: 
in BUTTONS-Choice of I, 2, 3, or 4-section buttons. 
in COLOR-Wide selection of transmitted and projected (fil
tered) color schemes, and 1 to 4 lamps for up to 4-color 
display. 
inCIRCUITRY-Up to 4-pole double-throw and 2-circuit double
break contact arrangements_ 
in RATINGS-Wide selection of modules for handling low en
ergy to heavy duty electrical loads. 
in WIRING-Solder, screw or quick connect wiring termina
tions. 
in MOUNTING-Snap-in flange and barrier mountings or 
spring-lock panel attachment. 
in REMOTE CONTROL-Only MICRO SWITCH has both remote 
actuation and release of switching contacts. 

SERIES SOPB LIGHTED 
PUSHBUTTON SWITCHES 

• Bushing mounting. 
• One-lamp indication. 
• Wide choice of button shapes and colors. 
• Momentary or alternate action. 
• Electromagnet maintained action. 

Electrical Ratings: 
SPOT -5 amps, 125-250 vac; 
5 amps, res., 3 amps ind., 30 vdc. 
2 CKT OB-I0 amps, 125-250 vac; 
'h hp, 125 vac.; 10 amps, 30 vdc_ 

ij§.iiij'ffiD SECTION 5100 

KB SWITCH/DISPLAY MATRIX 

KB Switch/Display Matrix-makes it practical for you to design 
and assemble a custom man/machine interface for each indi
vidual panel. KB gives you a complete new set of modular 
keyboard components. 

Included are: plug-in power switches with lighted display; 
plug-in lighted indicators; plug-in encoding switches with up to 
eight output bits in each. Unique mounting modules allow you 
to assemble a complete keyboard at the bench-complete with 
encoding, wiring, interlock or lockout system. 
• Flexibility in pushbutton control and lighted display. 
• Flexibility in arrangement of panel layouts. 
• Flexibility in data entry (inputs). 
• Introducing a new module-matrix mounting technique. 
• Plug-in elements for fast assembly and easy field changes. 
• "Add-on" modules provide mechanical interlock. 

"KB" PUSHBUTTON SWITCHES 
Lighted plug-in power switches have a 2 
or 4-pole double-throw double-break cir
cuitry, and momentary or alternate action. 
Electrical rating: 28 vac" 3 amps, ind., 5 
amps, resis.j 115 vae, 5 amps resis. or indo 
Reed plug-in switches have 1 or 4 SPNO 
circuitry, in momentary or alternate-action 
versions. Hermetically-sealed reeds provide 
immunity to contact contamination. Ideal for 
dry circuits. 

SERIES 302PB LIGHTED 
PUSHBUTTON SWITCHES 

• Miniature size-occupies less than one 
cubic inch. 

• One or two-section display, two-lamp 
indication. 

• Two single-pole double-throw switches_ 
• Momentary or alternate action. 
• Snap-in mounting. 
• UL and CSA listed. 
Electrical Rating: 
7 amps, 115-230 vac; 
7 amps, res., 4 amps indo, 28 vdc. 
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MICRO SWITCH Freeport, Illinois 
A Division of Honeywell 

UNLIGHTED PUSHBUTTON SWITCHES 
• COMPACT DESIGN 

.• WIDE CHOICE OF OPERATIONAL 
CHARACTERISTICS 

• AVAILABLE WITH OR WITHOUT SEALED 
CONSTRUCTION 

Touch-Feedback Switches 

Momentary-Action (PB) 
When the button is operated, a fO'rce is trans· 
mitted back to the finger, indicating that cir· 
cuit transfer has taken place. There is a 
choice of black, red or green concave surface 
buttons. Switches have double turret solder 
type terminals. 

Alternate-Action Switches (PB) 
Alternate·action "push·on push·off" switches 
transfer circuit each time the button is pushed 
and maintains the .c·ontact. position until 
pushed again. Terminals are double turret 
solder type. 

Short Travel Switches (PB) 
These switches are similar in appearance to 
the touch·feedback design, but have a leaf 
actuator for lower operating forces and shorter 
travel. 

With Button and Panel Seals (PB) 
• Momentary·Action 

This two·piece design assembly enables the 
pushbutton to be separated from the switch 
unit and mounted in the panel. The switch 
unit is then easily wired and snapped into 
place from behind the panel. There is an 
elastomer seal bonded between the plunger 
and button collar and an "0" ring seals the 
button assembly to the panel front. 

Low-Force 
Rapid Operating Action (PB) 

Developed for one·finger rapid.repeat opera· 
tion, this switch is ideal for equipment requir. 
ing high·speed keyboard style control. Con, 
.cave buttons are supplied detached for 
mounting. 
Momenta ry·Action 

Series PB bu.shing mount pushbutton switches 
find wide use on ele.ctronic and commer.cial· 
industrial panels. They are available with I, 
2, 3 or 4·pole double·throw .contact arranse· 
ments, momentary or alternate action. with 
or without panel sealing, a.nd in 'miniature size 
and low force designs. 

Electrical Rating: (For all Series PB, except 
push buttons with hermetically sealed switch 
units.) 
30 vdc·5 amps res. sea level or 50,000 ft., 3 
amps indo sea level, 2.5 amps indo 50,000 ft., 
24 amps max. inrush. UL and CSA listing for 
basic switch: 
125 or 250 vac ...................................... 5 amps 

Miniature. Size Switches (PB) 
Catalog Listing IPB5 is a single·pole double· 
throw miniature pushbutton switch, weighing 
only 0.3 oz. It has a steel button to enable use 
under hinged plates or paddle levers, in addi· 
tion to manual operation. 

Sealed at Bushing, Button, 
Panel and Switch Units (PB) 

Catalog Listing 2PB901·T2 meets the sub· 
mergence requirements of MIL·STD·I08D (up 
to 10 p. S. i. water pressure for one hour). It 
is sealed facenut·to·panel, button·to·facenut, 
and bushing·to·facenut (prevents entry of 
water from back of panel. up and over bush· 
ing wall). The two SPOT switch units are 
potted in a corrosion·resistant metal enclosure. 
The knurled facenut is chrome finished to pro· 
vide an attractive panel appea rance with the 
black button. 

Series 6 Modular 
Pushbutton Switches 

• Easy·to·assemble modules 
• Choice of three facenut types, including 

one with Panel seal ... / 

• Wide array of switch modules 
Pushbutton modules consist of an operating 
button, mounting bushing, two hexnuts and a 
keying washer. Mounting clips are provided at 
the base of the bushing for attachment of 
switch modules (or optional hold·in coil mod· 
ules). They can be mounted in panels up to 
.312" thick. 
Electrical Rating: Depends on switching mod· 
ules used. From milliamps to 20 amps, 125 
vac. 

"DM" Snap-In Mount Switches 
Switch snaps in securely without tools. Adapts 
to panels .045" to .100" thick. Quick·connect 
terminals a)low quick wiring. 
Wide choice of actuators: four styles of push· 
buttons, in red or black; push·pull (maintained) 
action; mechanical limit or interlock plunger. 
Available with single·pole double·throw or 
double·pole double·throw Circuitry, momen· 
tary or maintained switching action. Rugged, 
corrosion·resistant plunger and case; high 
electrical capacity-UL and CSA listed at 10 
amps, 125 or 250 vac; Y3 H P, 125 or 250 vac. 

Door Interlocks 
For use on hazardous electronic equipment. 
They automatically cut power when service 
door or drawer is opened, protecting person· 
nel and equipment. 
To test circuits with the power "on" the actu· 
ating rod can be manually set to a maintained· 
on·position. When the door or drawer is closed 
following test or service, the actuating .rod 
automatically returns to the normal or reset 
position so that next time the door is opened, 
power is cut off. This feature eliminates the 
danger involved in "tying down" or wiring 
around conventional switches. 
Electrical Rating,To 15 amps, 125, 250 or 480 
vac; 'h amp, 125 vdc; 1,4 amp, 250 vdc. 
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MICRO SWITCH Freeport, Illinois 
A Division of Honeywell 

TOGGLE SWITCH ASSEMBLIES 
Toggle switch assemblies couple a toggle switch operator with one or 
more precision "SM" or "V3" type basic switches. In two position de· 
vices (type 6AT and 23AT), the normally open contacts of all basic 
switches are actuated when the toggle lever is located in the keyway 
position. In three position devices, such as the 22AT, one set of 
normally open contacts are actuated in each extreme position, while 
all switches in the center position are released, closing the normally 
closed contacts. 
Electrical Ratings: Toggle switches with "V3" basics: 15 amps, 'h hp, 
125·250 vac; '12 amp, 125 vdc; % amp, 250 vdc. 10 amps, indo or resis., 
30 vdc. 
Toggle switches with "SM" basics: 5 amps, 125·250 vac; 3 amps ind .. 
5 amps resis., 30 vdc. Gold contacts: 1 amp, 125 vac. 0.5 ind., 1 amp 
resis., 30 vdc. 

Type "6AT" 
• Two bushing sizes-% in. and 1!Y:~2 in. 
• Silver or gold contacts. 
• UL and CSA listed. 
• Short depth behind panel. 
• Control 1, 2, or 3 pole, double·throw precision 

basic switches. 
• Solder or turret terminals. 
• "SM" basic switches. 

Type "13AT" and "23AT" 
• Standard toggle, tab, or pull·to·unlock 

levers. 
• Momentary and maintained level positions. 
• 2, 3, and 4 pole versions. 
• Silver or gold contacts. 
• UL and CSA listed basic switches. 
• Solder or turret terminals. 
• "SM" basic switches. 

Type "22AT" 
• Panel and lever seals. 
• Momentary and maintained pOisitions. 
• Contain 8 SPDT silver contact "SM" 

basic switches. 
• UL and CSA listed basic switches. 
• Single lever operates 4 basic switches 

in each extreme position. 

Type "AT" 
High Capacity 

• 2,4,6, 8, or 10 switch control. 
• High electrical capacity. 
• Maintained and momentary 

positions. 
• 3 hole mounting-rugged 

construction. 
• "V3" basic switches. 
• Two toggle lever lengths are 

offered. 
• One of two banks of basic 

switches operated at each 
extreme position of the lever. 

ROTARY SWITCHES 
Rotary selector switches offer a means of switching as many as eight 
different circuits with one small, compact assembly. These switch as
semblies are available with from one to eight switching units and from 
two to eight detent positions with a 45 degree angle between detents. 

The detent mechanism gives a posi
tive "feel" of each position. Almost 
any desired switching sequence is 
possible. 

Electrical Rating: 
Up to 15 amps, 125 or 250 vac. 
Up to 20 SPDT circuits. 

144,iIb,ffid SECTION 5100 

TOGGLE SWITCHES 
Manufactured and tested to meet military specifications - shock, 
vibration, corroSion, altitudes, etc. Provide excellent tactile feedback. 
One·hole mounting, with locking hardware-prevents switch rotation. 
Special circuitries include three· position multi·circuit ON·ON·ON op· 
eration. Solder, leadwire and screw terminals. Choice of bushing 
sizes. Varied toggle level configurations. Magnetic hole·in designs 
permit remote electrical release, with manual override option. 

Electrical Rating (In Amperes): 
Type "Tl" and uTP" 

30 Volts DC 125 250 115 Volts AC 220 Con· 
VDC VDC VAC tinu~ 

Ind. Res. Lamp Res. Res, Ind. Res. Lamp Res. ous 

15 I 25 I 7 0.75 0.5 10 1 15 I 3 6 40 

Type "TW" 
Electrical Rating: 5 amps res., 2 amps ind., 30 vdc and 115 vac. 

Type "TS" 
15 amps, 125·250 vac; 1/2 hp, 125 vac; 1 hp, 250 vac; 5 amps, 125 
vac "L". 

Type "TW" 
• Miniature size, lightweight. 
• Two- and three-position. 
• Momentary and maintained operation. 

• 1· and 2·pole. 
• Molded·in solder terminals. 
• %" bushing. 

Type "Tl" 
• Completely sealed. 
• Standard and pull·to·unlock toggle levers. 
• Two- and three-position. 
• Momentary and maintained operation. 
• 1·, and 2·, and 4·pole. 
• Tested to MIL·S·3950. 
• Step terminal design. 
• Screw terminals. 
• '%2" bushing. 

Type "TP" 
• Rocker button actuator. 
• Transparent and translucent, above panel and 

flush panel buttons (suitable for legending or 
edge lighting). 

• Momentary and maintained operation. 

• 1·, 2·, and 4-pole. 
• Three hole mount. 
• Screw terminals, step design. 

Type "TS" 
• Built to withstand military requirements of 

vibration and shock. 
• Molded bushing seal. 
• Keying washer and keyway prevent switch rotation. 
• Optional panel seal. 
• Solder, screw or quick-connect terminals. 
• UL and CSA listed. 

Type "ET" Magnetic Hold-in Switches 
Built-in solenoid permits conversion from momentary to maintained 
contact and remote electrical release. "ET" switches offer several op
tions in toggle configuration. circuitry, and terminal designs. Meet 
Military Specifications for explosion-proof and immersion-proof. Tem
perature range is -65°F to +158°F. 
Toggle lever can be released manu
ally. 

Electrical Rating: 
From 4 to 10 amps resis., and 2.5 to 
7 amps, ind., 28 vdc. 
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"PT" HEAVY DUTY 
OIL TIGHT PUSHBUTTON SWITCHES 

PT devices are used in a broad range of control applications where 
rapid operator identification of the control is necessa ry. oiltight con~ 
struction is needed, and heavy duty (high inrush or reactive) loads are 
being driven. Choice of push buttons, lighted push buttons, indicators, 
selectors, selector-push, and potentiometers. May be ordered as com
ponents, units, or stations. Heavy duty and electronic duty contact 
blocks provide complete circuit flexibility. Contact blocks may be 
tandem mounted without mounting hardware. 

COORDINATED MANUAL CONTROL 

Coordinated manual control. Line consists of 4 matching units, indica
tOY. pushbutton, selector, and selector-push units. Distinctive and com
patible panel appearance, legends on display field saves space on 
panel. Available with heavy duty or electronic duty contact blocks. 
Stacking of contact blocks increases circuitry. 

ENCLOSED SWITCHES 

• Cast aluminum housing. • Sealed or unsealed 
• Side or flange mount. actuators. 
• Temperature Range • Momentary contact. 

-25"F to +160"F • Captive cover screws. 
Up to 20 amps, 125, 250 or 480 vac, 1 hp, 125 vac, 'h amp, 125 vdc. 

TYPE "EN" LIMIT SWITCHES 

Type "EN" limit switches are the most versatile line of environment
proof switches available. Many combinations of actuators, circuitry, 
terminals and electrical ratings are offered to meet the demands of 
military/aerospace and commercial aircraft applications. 

Electrical Ratings: 5 amps res. or ind., 115 vac. 5 amps res., 3 amps 
ind., 28 vdc. 

EXPLOSION-PROOF SWITCHES 

• compact, rugged housing. 
• Ample wiring space. 
• Replaceable switching unit. 
• Mounts from 4 sides. 
• Roller arms adjustable 

through 360" 

• Non-sparking rollers 
and plungers. 

• These switches meet applicable 
portions of NEMA classifications 
7 and 9. 

• UL and CSA listed. 

Electrical Rating: Up to 20 amps, 125, 250 or 480 vac. 

ilLS" LIMIT SWITCHES 

• Sealed against oil, water and 
dust. 

• Rugged cast aluminum housing. 
• Temperature Range: 

Standard -20"F to +160"F. 
High temperature to +250"F. 

• Interchangeable and 
replaceable parts. 

• Easy wiring. 
• Momentary or maintained 

contact. 

• Wide variety of actuators. 
• Surface or cavity mount. 
• Variations include switches with: 

Low force and low pretraveJ. 
Lighted ci rcuit·position indicator. 
Solvent resistant seals. 
Captive cover screws. 

• Plug·in versions for quick, 
easy replacement. 

Electrical Rating: 10 amps, 125, 250 or 480 vac. 

PROXIMITY SYSTEMS 

Proximity Switches a re solid state electronic devices which, without 
physical contact. react to. the presence of metal. ~ithin their detection 
field. They generally consIst of a sensor, an amplifIer and a relay. 

• Unaffected by vibration 
and shock. 

• No moving parts to wear out. 
• Versatility in mounting. 
• Sm-II size. 
• Ea~y mounting. 
• Centralized wiring and 

adjusting facilities. 

• I mmediate operation. 
• No warm up. 
• No movi ng pa rts. 
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MERCURY SWITCHES KEYBOARDS 

MICRO SWITCH keyboards are completely wired and solid
state encoded keyboards. Pre-engineered options provide 
flexibility for factory modification of standard designs to 
meet custom requirements. There is a choice of keystyles 
and arrangements, legends, and number of keys_ Any codes 
up to 8 bits may be provided_ Interlock options prevent 
generating an erroneous code. 

Mercury switch contacts are hermetically-sealed to resist ef
fects of dust, dirt, oil, and corrosive fumes_ They provide quiet, 
dependable, trouble-free operation_ Contact arrangements 
may be SPST, SPDT, or 2-CKT_ 

SOLID STATE KEYBOARD SWITCHING 

Mercury switches are position sensitive, so may be actuated by 
natural movements of machine parts_ 

Some operating temperature ranges are -35°F to +500°F, 
14DFto 221°F, and -65° to 221 °F_ 

Current carrying capacity is as high as 70 amperes, 30 vac in 
some versions and as low as 0_3 ampere, 230 vdc in others_ 

ELECTRONIC CIRCUIT PACKAGES 
REED SWITCH KEYBOARD SWITCHING 

ED circuits provide shaped-wave and single~pulse 
output without contact bounce. There is a wide 
range of pulse widths and output voltages. These 
devices eliminate engineering time on compo
nents for electrical circuits. Pulse circuits are 
available as separate units or in switch circuit 
assemblies. 

CATALOGS BRANCH OFFICES 
Switch Selection and Application Assistance 

Catalog 50-describes over 1000 types of 
small precision snap-action switches, en
closed switches, limit and proximity switches 
for commercial and industrial use. 

Catalog 51-presents a complete line of man
ually-operated switches including lighted and 
unlighted pushbutton switches, toggle 
switches, and rotary switches. 

Catalog 52-details a complete line of small 
precision switches for military, aerospace 
and mobile equipment. Included are hermet
ically sealed and environment-proof types. 

Catalog 69-Panel controls for pilot duty or 
electronic and commercial use. Oil-tight in
dicators, push buttons. selectors and selec
tor-push assemblies feature multi-function 
switching capabilities and up to four lighted 
legends. 

Catalog l1-"PT" Series offer multi-circuit 
blocks for heavy-duty or electronic use; new 
square plates for maximum legend area; 
choice of operating options including push, 
push-pull, selector and selector·push. 

Bulletin ED-presents a selection of electron
ic pulse circuits which provide a wide range 
of shaped-wave, single-pulse outputs without 
switch contact bounce. 

MICRO SWITCH OFFERS: 
1. The world's largest selection, and local availability-mean
ing we can provide the practical answer to your design re
quirements right off-the-shelf. 

2. The world's largest research and development facilities 
devoted exclusively to switch design-meaning the answer you 
need may be on file waiting for a problem like yours to come 
along_ 

3_ The world's largest group of trained field engineers spe
cializing in precision switching-meaning we can add a switch 
specialist to your design team for the asking. 

These benefits can be helpful to you in finding the right com
bination of switch design, quality and cost 

Call a Branch Office or Authorized Distributor (see Yellow 
Pages, "Switches, Electric"). Or, write for catalogs_ 
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Atlanta, Georgia 30324 
Bettendorf, Iowa 52722 
Binghamton, New York 13901 
Boston, Massachusetts 02135 
Chicago, Illinois 60646 
Cleveland, Ohio 44103 
Dallas, Texas 75206 
Dayton, Ohio 45404 
Englewood, Colorado 80110 
Detroit, Michigan 48227 
Hartford, Connecticut 06101 
Houston, Texas 77042 
Indianapolis, Indiana 46241 
Kansas City, Missouri 64130 
Long Island City, New York 11101 
Los Angeles, California 90022 
Milwaukee, Wisconsin 53222 
Minneapolis, Minnesota 55408 
Philadelphia, Pa. (Bala Cynwyd, Pa_ 19004) 
Phoenix, Arizona 85013 
Portland, Oregon 97214 
Rochester, New York 14611 
St. Louis, Missouri 63139 
San Diego, California 92110 
San Francisco, California 94124 
Seattle, Washington 
(Mercer Island, N. J_ 98040) 
Syracuse, New York 13206 
Union, New Jersey (Westfield, N. J. 07090) 
Washington, D. C. (McLean, Va. 22101) 
Wichita, Kansas 67216 

M leRO SWITCH 
FREEPORT, ILLINOIS 61032 

·A DIVISION OF HONEYWELL 
r, ,A!IALA ft'}Nl)WUL CONTROLS 1110111(0 TORONtO 17, ON1AR1:) 
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ROTARY STEPPING SWITCHES 
SPECIFICATIONS 
Ambient Temperature Range 
-55" to +85"C. 
Insulation Resistance 
In excess of 1000 megohms at 500 V.D.C. 
Dielectric Strength 
Measured for one minute at sea level be
tween conducting parts and grounded 
frame break down voltage is in excess of 
750 volts R.M.S. 
Contact Resistance 
Measured between terminals with a short 
circuit current of 1 amp and open circuit 
voltage of 6 volts is less than 50 milliohms. 
Contact Rating 
standard-silver plated bank contacts with 
nickel silver wipers, rated one amp at rest; 
.05 amp non-inductive load when stepping; 

.05 inductive load with adequate spark suppression. 
optional-gold plated bank contacts and wipers which should be 
specified for low level switching. Off-normal contacts-bifurcated 
springs with gold alloy contacts rated at .4 amp non-inductive. 
interrupter contacts-(Form B only) tungsten contacts rated at 2.5 
amps non-inductive. 
Finish 
On all metal parts where practical, zinc plate, chromate treated to 
MIL-F-14072, is used to ensure maximum resistance to corrosion. 

CROSSBAR SWITCHES 

SPECIFICATIONS 
Size 
1200 point crossbar 
length 23 inches 
weight 29 Ibs. 
600 point crossbar 
length 14.3 inches; width 5.4 

inches, height 8.7 inches 
weight 18 Ibs. 
See additional specifications 

on page 3. 
Contact Rating 
Bank contacts are bifurcated 
silver, or gold wh ich with ade
quate spark protection, are 
rated at 100 MA at 48 VDC 
or 110VAC. They provide a 
life in excess of 50 x 10' op
erations. Off normal contacts 
are bifurcated silver, rated at 
0.4 amperes at 48 VDC or 110 
VAC with proper contact pro
tection. 
Contact Resistance 
Less than 50 ll1illiohms for 
si Iver or gold cOl)tacts. 
Terminals 
Can accommodate 2 No. 20 
AW.G. or 4 No. 24 AW.G. on 
spring sets and 4 No. 24 
A.W.G. on off-normal. Termi
nals will also accept AMP 
Faston No. 110 connector or 
equivalent. 
Timing 
Typica I operate and release 
times. 
operate of select bar -15 MS 
delay required 

for damping -15 MS 
operate of hold bar -15 MS 
total operate time is -45 MS 

North Electric Crossbar switches are 
the most economical means of pro
viding maximum switching capacity 
(inputs to outputs) with telephone 
type rei iab iI ity. 

Standard 1200 point crossbar 
switch designed on matrix coordi
nate principle. 10 x 12 configuration 
with 10 contacts per crosspoint. 

The compact crossbar unit pro
vides a capacity of up to 600 switch
ing points for many varied switching 
combinations. It has 5 x 12 coordi· 
nates with up to 10 contacts per 
crosspoint. 

Both crossbar sizes can be ob-. 
tained with 10 Form A, 9 Form B, 
or 5 Form C contacts. 

Features include multi-path selec-
tion, double-wound hold coils, ball 
bearing pivot pins, no sliding actu
ators, and minimum maintenance. 
There are virtually no moving parts 
or mechanical wear. 

release time of 
select bar is - 8 MS 

delay time required before op
eration of new cycle is 30 MS, 
therefore, a complete typical 
cycle time is approximately 
83 MS. 
Insulation Resistance 
Greater than 10' megohms at 
500 VDC conductor to frame 
and between conductors with 
a 35% relative humidity at 
25" C. 
Ambient Temperature Range 
-55" C to +85" C. 
Dielectric Strength 
Form A contacts 1200 V RMS 
conductor to frame and be
tween conductors. 
Form Band C contacts 1000 
V RMS conductor to frame 
and between conductors. 
Coil Data 
Select and hold magnet coils 
are available for operation on 
24, 48, and 100 volts D.C. 
Hold magnets require approx
imately 12 watts to operate 
and 1.5 watts per coil to hold. 
Mounting 
3 screws up to ¥4" diameter 
are required, it is also recom
mended that spacing washers 
p!n 001070 are used to mini
mize vibration. 
Enclosure 
Dust cover provided over en
tire front of all switches which 
incorporates a transparent 
flame retardant observation 
panel. 

Nom. 
Opr. Coil 
Volts Res. 
(D.C.) ±10% 

12 10 
24 35 
48 180 

110 750 

12 10 
24 35 
48 180 

110 750 

12 10 
24 35 
48 180 

110 750 

12 8 
24 30 
48 125 

110 550 

12 8 
24 30 
48 125 

110 550 

12 8 
24 30 
48 125 

110 550 

'" ... 
~ 
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U Uct 
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~ 
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12 2C 10 
12 2C 10 
12 2C 10 

12 2C 10 
12 2C 10 
12 2C 10 

12 2C 10 
12 2C 10 
12 2C 10 

12 2C 10 
12 2C 10 
12 2C 10 

12 2C 5 
12 2C 5 
12 2C 5 

12 2C 5 
12 2C 5 
12 2C 5 

12 2C 5 
12 2C 5 
12 2C 5 

12 2C 5 
12 2C 5 
12 2C 5 

12 2C 10 
12 2C 10 
12 2C 10 

12 2C 10 
12 2C 10 
12 2C 10 

12 2C 5 
12 2C 5 
12 2C 5 

12 2C 5 
12 2C 5 
12 2C 5 

12 2C 10 
12 2C 10 
12 2C 10 

12 2C 5 
12 2C 5 
12 2C 5 

NumiJer 
of 

Levels 

2 
2 
2 
2 

4 
4 
4 
4 

6 
6 
6 
6 

4 
4 
4 

4 

8 
8 
8 
8 

12 
12 
12 
12 

'" ... 
U 
ct ... 

• Z 

SWITCH, 30 PTS/LEVEl 
SINGLE WIPER, Be OFf NORMAL 

Silver 
Plated 

Wiper and 
Bank Contacts 

Order 
Stock No. Price 

579672 $31.25 
566256 32.95 
566252 32.35 
579673 31.30 

579574 35.40 
576432 37.10 
579575 36.50 
579676 35.45 

576954 38.65 
564288 40.35 
564287 39.75 
564291 38.70 

SWITCH, 15 PJS/LEVEL 
DOUBLE WIPER, BC OFF NORMAL 

579677 $35.15 
566257 36.85 
566253 36.25 
579678 35.20 

579679 41.55 
579680 43.25 
579681 42.65 
579682 41.60 

579026 44.90 
564286 46.60 
564289 46.00 
564292 44.95 

'" ... .... 
U ct 
ct 15 ... 
z ...... 

... 0 
~~~ ~8 ZU 

U - ... ..... 0 .... I-Z'" ... ~~ 
9~ 

...... ~ I I '" "'- ct ",I- ~~ 0'" 0"" z"'''' !:id 
:0 ",:::> 0 o . ::og = z u::O U >0 

3C lOA S 24 
3C lOA S 48 
3C lOA S 100 

3C 6A G 24 
3C 6A G 48 
3C 6A G 100 

3C lOA G 24 
3C lOA G 48 
3C lOA G 100 

3C lOA 5G/5S 24 
3C lOA 5G/5S 48 
3C lOA 5G/5S 100 

3C lOA 5G/5S 24 
3C lOA 5G/5S 48 
3C lOA 5G/5S 100 

3C lOA S 24 
3C lOA S 48 
3C lOA S 100 

3C 6A G 24 
3C 6A G 48 
3C 6A G 100 

3C lOA G 24 
3C lOA G 48 
3C lOA G 100 

2C 6A S 24 X 
2C 6A S 48 X 
2C 6A S 100 X 

2C 6A G 24 X 
2C 6A G 48 X 
2C 6A G 100 X 

2C 6A S 24 X 
2C 6A S 48 X 
2C 6A S 100 X 

2C 6A G 24 X 
2C 6A G 48 X 
2C 6A G 100 X 

3C 5C G 24 
3C 5C ~ 48 
3C 5C G 100 

3C 5C G 24 
3C 5C G 48 
3C 5C G 100 

Gold 
Plated 

Wiper and 
Bank Contacts 

Order List 
Stock No. Price 

579687 $37.35 
579638 39.05 
579689 38.45 
579690 37.40 

579691 38.25 
579692 39.60 
579693 39.10 
579694 38.30 

579695 45.30 
579696 46.70 
579697 46.20 
579698 45.35 

579699 $41.60 
579700 43.30 
579701 42.70 
579702 41.65 

579703 43.90 
579704 45.30 
579705 44.80 
579706 43.95 

579707 51.10 
579708 52.50 
579709 52.00 
579710 51.15 

'" ",,'" ... U., 
0::0 I-U 

"'-1-'" -'" ",Z ....... 
520977 $360.00 
514333 360.00 
520978 360.00 

520982 480.00 
520983 480.00 
520984 480.00 

520979 520.00 
520980 520.00 
520981 520.00 

521006 440.00 
521007 440.00 
521008 440.00 

521009 290.00 
521010 290.00 
521011 290.00 

520985 255.00 
520986 255.00 
520987 255.00 

520991 300.00 
520992 300.00 
520993 300.00 

520988 320.00 
520989 320.00 
520990 320.00 

520994 380.00 
520995 380.00 
520996 380.00 

521000 520.00 
521001 520.00 
521002 520.00 

520997 265.00 
520998 265.00 
520999 265.00 

521003 320.00 
521004 320.00 
521005 320.00 

510.00 
527356 510.00 

510.00 

315.00 
527355 315.00 

315.00 

e !iYJ!lI!f{Ji!!JIJ EfLEfCi!!f{JUfC 
Electronetics Division/Galion, Ohio 44833/419-468-8100 
A subsidiary of United Utilities, Incorporated 
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PRECISION SWITCHES . 

For more than a third of a century, we have been 
designing and manufacturing reliable relays. This 
engineering and production know·how is now being 
devoted to our new line of precision switches. 
These quality snap-action switches are designed 
to meet or exceed industry standards for electrical 
ratings and life characteristics. Operating forces, 
actuating characteristics and mounting dimensions 
makes these switches directly interchangeable 
with many competitive types. P&B precision 
switches meet Underwriters' Laboratories and 
Canadian Standards Association requirements. 

PRECISION GENERAL PURPOSE 
SWITC HES - TYPES A 1 G 

Meet Underwriters' Laboratories and Canadian 
Standards Association Requirements 

For Types A1 G1 - Contact arrangement: SPDT. 
Ratings: 15 amps, 125, 250, or 480 volts AC; 1/2 
amp 125 volts DC; 114 amp 250 volts DC; Va HP 
125 volts AC; 1/4 HP 250 volts AC. 

For Types A 1 G2 - Contact arrangement: SPDT. 
Ratings: 20 amps, 125, 250, or 480 volts AC; 
1 HP 125 volts AC; 2 HP 250 volts AC; 10 amps 
125 volts when controrling tungsten filament 
lamp loads on AC circuits. 

PRECISION MINIATURE SWiTCHES 
TYPES Al M 

For Types A 1 M1 - Contact arrangements: SPOT. 
Ratings: 30 volts DC; inductive: 10 amps at sea 
level, 6 amps at 50,000 feet; resistive: 10 amps; 
motor load: 6 amps. 

Meet Underwriters' laboratories requirements for 
15 amps, 125, or 250 volts AC; 1f3 HP 125/250 
volts AC; 1f2 amp 125 volts DC; 1/4 amp 250 
volts DC. 

For Types A1 M2 (low operating force) - Con· 
tact arrangements: SPOT. Rating: 30 volts DC; 
inductive: 5 amps at sea level, 5 amps at 50,000 
feet; resistive: 5 amps; motor load: 5 amps. 
Meet Underwriters' laboratories requirements for 
10 amps, 125 or 250 volts AC; 1/2 amp 125 volts 
DC; 1/4 amp 250 volts DC; 113 HP 125 volts AC. 

For Type A1 M4 (low differential) - Contact ar-
rangement: SPDT. Ratings: 30 volts DC; induc· 
tive: 1 amp at sea level, 1 amp at 50,000 feet; 
reSistive: 2 amps; motor load: 1 amp. 
Meet Underwriters' Laboratories requirements for 
10 amps, 125 or 250 volts AC. 

For Type A1 M5 (gold contacts)-Contact arrange-
men!: SPOT. Rating: 28 volts DC; inductive: 1/2 
amp; resistive: 1 amp; inrush: 2 amps. 

PRECISION SUBMINIATURE SWITCHES 
TYPES Al S 

For Types A1 Sl - Contact arrangement: SPDT. 

Rating: 

Meet -Underwriters' laboratories requirements for 
5 amps, 125 or 250 volts AC. The 30 volt DC 
rating is as follows: inductive: 3 amps at sea 
level and 2.5 amps at 50,000 feet; resistive: 5 
amps at sea level and 50,000 feet; maximum 
inrush: 24 amps. 

For Types A1 S5 (gold contacts) - Contact ar· 
rangement: SPOT. Rating: 28 volts DC; inductive: 
1/2 amp; resistive: 1 amp; inrush: 2 amps. 

eem/1969 
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SWITCHES - TYPES Al 
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See YELLOW SECTION for Local 
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SWITCHES - TYPES Al GI 

Movement Oper. Release SlIgg. 
Potter & Brumfiel Micro SWitclt Differential Force force Fig. Resale 

Type Equivalent Inches Ozs. Dzs.Min. .,. Price 
Al Gl 111·1 8Z-2R .0004-.002 9·13 4 1 $1.67 
Al Gl 112·1 BZ·2RS .0004·.002 9-13 4 2 2.15 
Al Gl 113·1 Bl-2RD 0004-.002 9·13 4 , 2.20 
A1 Gl 114·} BZ-2RQl .0004-.002 9·13 4 4 3.75 

M Al Gl 115·1 8Z·2Rl .050 5 Max. 0.5 5 1.90 
Al Gl 116·1 BZ-2RL2 .050 5 Max. 0.5 6 2.50 
A1 Gl 117-1 BZ·2RW80 .007 -.050 2V2 Max 0.5 7 2.15 
Al Gl 117·1·3 BZ-2RW863 .018 ·140 1 Max. 8 2.40 
Al Gl 1771- BZ·2RW84 007 -.050 1 Max. .125 7 2.15 
Al Gl 119-1 BZ·2RW822 OOJ - 020 6 Max. 1.5 9 2.75 
Al 01 117-1·2 BZ-2RW825 .015 8 Max. 1.5 10 3.25 
Al Gl 11S·1 BZ·2RW82 004 -.040 31h Max. .75 9-A 2.75 
Al Gl 111-8 BZ-2R·A2 0004-.002 9-13 4 11 1.80 
Al Gl 112·S BZ·2RS-A2 0004-.002 9-13 4 12 2.30 
Al Gl 113-8 BZ·2RO-A2 .0004-.002 9-13 4 13 2.25 
Al Gl 114·S BZ-2RQI-A2 0004·.002 9-13 4 14 3.S5 
Al Gl 114-8-1 BZ·2RQ18-A2 0004-.002 9-13 4 15 6.65 
Al 01 115-8 BZ·2Rl·A2 .050 5 Max O~ 16 2.10 
Al Gl 116-8 BZ-2RL2-A2 .050 5 Max. 0.5 17 2.65 
Al Gl 117-S BZ·2RW80-A2 .007 -.050 2V2 Max. 0.5 18 2.20 
Al Gl 119·8 BZ-2RWS22-A2 .109 .094 .003 -.020 6 Max. 1.5 9 2.S0 

PRECISION GENERAL PURPOSE SWITCHES - TYPES At G2 
Al G2 111·8 BA-2R·A2 .050 .0lD .002 10 19 $1.S0 
Al G2 113·8 BA·2RB·A2 .050 .093 .002 10 20 2.25 
Al G2 114·1 BA·2RQ1 050 219 002 10 4 4.10 
Al G2 114-S BA-1RQI-A2 .050 .219 .002 10 14 3.85 
AI 02 115·1 BA·2Rl .344 .062 .065 1 5 2.25 
Al 01 115·8 BA-2RL-A2 344 .062 .065 1 21 2.10 
Al G2 116·8 6A-2RL2-A2 344 .062 065 1 22 2.65 
Al G2 117·8 BA-2RV·A2 .625 078 109 0.5 " 2.30 
Al G2 118·1 BA-2RV2 469 .062 085 0.5 24 3.10 
Al G2 118·8 BA·2RV2·A2 469 062 .085 0.5 24 2.90 

PRECISION MINIATURE SWITCHES - TYPES At 
Al Ml ll1-B V3-1 047 031 .006 ·.016 6·14 4 25 $1.10 
Al Ml 111·1 VS·19 047 .031 .006 016 6·14 4 25 1.04 
Al Ml 211·1 V3-7 047 031 .006 ·.016 6·14 4 26 .96 
Al Ml 111-2 VS·15 047 .031 .006 .016 6-14 4 27 1.04 
Al Ml 121-8 V3·29 .047 .031 .006 ·.016 6-14 4 28 US 
Al Ml 311-1 V3·32 .047 .031 006 - 016 6·14 4 29 .96 
Al Ml ISI-1 V3-419 047 .031 006 ·.016 6-14 4 3D 2.04 
Al Ml 117-6 V3L-I-08 060 "1 Olfi 14 Max. , 2S·A LOS 
Al Ml 117·6·1 V3L·2·0S .125 .062 .050 S Max 1 28-A 1.05 
Al Ml 117-6-2 V3L-5-0S 125 062 .050 S Max 1 27·A 1.05 
Al Ml 117·6·3 V3L·6·0S 260 .100 090 4 Max 0.5 26-A 1.0S 
Al Ml 11S-6 VJL-4·0S 125 .062 . 050 8 Max . 1 29·A 1.25 
Al Ml 119·6 V3L·3-08 050 031 .016 14 Max. 3 30-A 1.25 
Al Ml 311-8 VJ-2J .047 .OJI .006 ·.016 6-14 4 '1 1.00 
Al M4 191·B VJ·26 .047 .031 002 .006 7-12 5 28 1.25 
Al Ml 131-8 VS·601 047 .010·.024 006 ·.016 6-14 4 " 1.50 
Al M2 171-8 VJ-101 .047 .031 006 .016 8 Max 2 28 1.10 
Al M2 271·8 VJ-121 047 .031 006 - 016 8 Max 2 " 1.00 
Al M2 371-B V3·123 .047 .031 006 ·.016 8 Max. 2 Jl 1.00 
'1 M2 171·1 V3·1l9 .047 .031 006 -.016 8 Max. 2 25 1.04 
Al M5 151-8 VJ-75 .047 .031 .006 -.016 6·14 4 28 3.7S 

PRECISION SUBMINIATURE SWITCHES - TYPES At S 
AI SI 111-1 ISMI .030 '005 005 '5 34 $1.20 
Al SI 111·3 ISMI-T OJO .005 .004 '·5 " 1.20 
Al SI 131-1 llSMI .020 .003 .004 '·5 " 1.25 
Al S5 151·1 15M2J OJO .005 .004 '·5 34 2.20 
Al S5 161-1 115M23 020 .003 .004 '·5 " 2.20 
Al SI 131·3 115MI-T 020 .003 .004 J.5 37 1.20 
Al 51 l1S-1 111SMl .219 OJO .030 7 Max. " 1.65 
A2 51 116·1·1 111SM2 .219 .030 .025 7 Max. " 2.00 

" 51 116-3 111SM2·T .219 .030 .025 7 Max. 39·A 2.00 
Al 51 121-1 ISM3 OJO .005 .004 '-5 34 1.20 
Al 51 141-1 llSMJ .020 .003 .004 '·5 36 1.20 

Offices, Phones 2763 
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Immediate action ... 
Oak distributors' shelves 
stock the broadest line available 

2764 

Hundreds of rotary, pushbutton 
and lever switches! 

All switches have Oak-pioneered, double-wiping contacts-self-cleaning, longer 
lasting; brass, silver-plated with additional gold plating. Various insulations available 
- phenolic silicone-glass fiber, steatite, Kel-F, diallyl phthalate. Electrical rating: 
break 1 amp. at 28 vdc, or 0.5 amp. at 110 vac, resistive; carry 5 amps. Unique 
Oakote packaging assures long shelf life by protecting against tarnish and corrosion. 

SLIGHTLY BIGGER .•• BUT ONLY 1/2" DIAM. 

These compact rotary switches provide su
perior insulation and dimensional stability
even under severe environments, where small 
size is essential. Oak-pioneered double-wip
ing contacts are silver alloy (gold-plated to 
prevent tarnish) assure negligible contact 
noise and circuit resistance through rated life. 
Materials and finishes withstand 50-hour salt 
spray test. 

SMALL, BUT MIGHTY ••• ONLY .300" D1AM. 

Small as it is, this rugged la-position switch 
still performs at 23,000 G's, with vibrations 
conforming to MIL-S-3786. What's more, it's 
specially designed for freestanding mount
ing on printed circuit boards. Withstands 
military salt spray requirements as well as 
-65° to +8S°C. environments. 

STILL BIGGER ROTARIES ••• 

a wide variety of choices in 1" to 20/16" 
diam. sizes, 1-6'sections, 2-23 positions, 
1-18 poles, 2%" shafts grooved for break
off. They're also shorting and non-shorting, 
ball-type indexed, with one fixed and one 
adjustable stop per switch, and standard 
50-hour salt spray (or special 200-hour) 
finishes. 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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PUSH BUTTONS GALORE •.. 

... configurations of 2-12 buttons, 8-48 poles, 
positive latching, shorting and non-shorting, 
depress to engage or release. Type 130 adapt
able to lighting-with Deluxe Push buttons. 

LEVER SWITCHES ALSO ••• 

... 2-6 poles, 2 or 3 position, shorting or non-short
ing, positive indexing. Economy Type 189 and 
Type 184 with molded stators for miniaturized 
circuitry . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . 
. . 

Moduline Switches ... 
Fast, in over 2 million variations 
The Moduline™ system eliminates time-consuming 
designing for you. You simply order by the 
numbers, and parts are assembled from 
hundreds on file. It's a convenience type 
of switch-halfway between the 
Distributor line and Custom OEM-only 
much faster ... in quantities of 1-99 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

OAK MANUFACTURING CO. SEE OUR CATALOG IN 

A Division of OAK ELECTRO/NETICS CORP 

Dept. EL. Crystal Lake. Illinois 60014 
V[U)Q@ 
THOMAS MICRO·CATALOGS 

PHONE: 815-459-5000 TWX: 910-634-3353 

ALA-Huntsville, Airwork Gulf Electronics Corp .. 837-6101 
CAL-Glendale, R. V. Weatherford Co... . .... VI 9-3451 
CAL-Inglewood, Newark Electronics Co.. OR 8-0441 
CAL-Palo Alto, R. V. Weatherford Co.. . .DA 1-5373 
CAL-San Carlos, Sterling/Moulton 

Electronics, Inc .. .591-8292 
COLO-Denver, Newark-Denver Electronic 

Supply Co.. .. SK 7-3351 
CONN-New Haven, Connector-Corp. of America.624-0127 
VLA-Miami, Airwork Gulf Electronics Corp.. 885-2401 
ILL-Chicago, Newark Electronics Corp.. . . 638-4411 
ILL-Rockford, J & M Electronics, Inc.. 963-6445 
INO-Ft. Wayne, VI. Wayne Electronics. .742-4346 
IND-Indianapolis, Graham Electronics 

Supply, Inc .... 
KY-Owensboro, Ohio Valley Sound ... 
LA-New Orleans, Electronic Products Corp. 

.. 634-8486 

.. 683-6727 
HU 6-3777 

LA-New Orleans, Newark-New Orleans 
Electronic Corp..... .834-9470 

MD-Baltimore, Radio Electric Service Co... . .539-3835 
MD-Hyattsville, Milgray/Washington, Inc.. 864-lll1 
MASS- Boston, DeMa m b ro Electron ics. . . .787-1200 
MASS-N. Wilbraham, Industrial Components ... 596-3854 
MASS-Waltham, Radio Shack Corp.. .891·8700 
MICH-Grand Rapids, Newark-Industrial 

Electronics Corp ..... .452-1411 
MICH-Oak Park, Newark-Detroit 

Electronics, Inc.. .548-0260 
MINN-Minneapolis, Harry Stark's Inc .......... 332-1325 
MIN N-M innea polis, Newark-M i nneapolis 

Electronic Corp.. . . .331-6350 
MO- Kansas City, Radiolab, Inc. . ..561-9935 
MO-SI. Louis, Interstate Industrial Electronics. fL 3-8313 
MO-SI. Louis, Olive I ndustrial Electronics ...... 863-7800 

eem/1969 See YELLOW SECTION for Local Offices. Phones 

NJ-Springfield, Federated Purchaser, Inc ..... DR 6-8900 
NY-Binghamton, Federated Electronics, Inc .... 748-8211 
NY-New York, Milgray Electronics, Inc.. . ... YU 9-1600 
NY-New York, Milo Electronics Corp.. ..924-5000 
NY-New York, Newark-Electronics Center, Inc. AL 5-4600 
OHIO-Cincinnati, Newark-Herrlinger 

Electronics Corp.. . . ..... 421-5282 
OKLA-Tulsa, S & S Radio Supply. LU 2-8242 
PA-Philadelphia, Herbach & Rademan, Inc ..... 609-9500 
PA-Philadelphia, Radio Electric Service Co ... WA 5-6900 
TEX-Dallas, Adak Electronic Co... . ... AN 4-1668 
TEX- Ft. Worth, Adak Electronic Co.. . CR 4-5551 
TEX-Garland, Newark-Dallas Electronic Corp ... 271-2511 
TEX-Houston, Harrison Equipment Co., Inc ... CA 4-9131 
TEX-Houston, Newark-Houston Electronic Corp .. 782-4800 
WASH-Seattle, Radar Electric. . ... AT 2-2511 
PUERTO RICO-Santurce, Electronic Center Corp .. 
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Oak 
Engineered 
custom OEM 
Switches 
Oak offers you the broadest line of custom OEM 
switches available ... engineered to give you the 
best switch that can be assembled to meet your 
design problems. Here are the customized vari
ables-tailored to your needs: Insulations in
clude phenolic, silicone-glass, ceramic, Mycalex, 
Kel-F and diallyl phthalate. Temperature ranges 
from Standard Commercial (-25° to +8S°C.) 
to Military (- 65° to + 85° C.). Contacts are Oak
pioneered double-wiping to provide self-clean
ing, long life. Five choices fit each application 
best, shorting and non-shorting, rated from 
10,000 to 200,000 cycles. Finishes are Standard 
Commercial, 50- or 200-hour salt spray. Elec
trically, these switches break 1 amp. @ 28 vdc 
or 0.5 amp. @ 110 vac. 

. . 

. . 

• • • • • • • • • eo ••••••••••••••••••••••••• 

OAK'S TINY .300" diam. 
switch ... this microminiature 
performs like a giant, at 
23,000 G's with vibration 
conforming to Mll-S-3786. 

SUBMINIATURE 1/2" switch ... also provides 
superior insulation and dimensional stability 
-even under severe environments, where 
small size is essential. 

AND THE 1" ACORN SWITCH ... an engi
neered combination of molded diallyl phtha
late stators and Oak's exclusive Unidex ™ 
indexing. 

IF YOU NEED BIG ROTARIES ... Custom 
switches up to 2 17h,' diam. are yours in varia
tions from 3 positions 120° throw to 28 posi
tions 12.85° throw. Five types of shafts with 
57°-90° terminal bends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

· · 

· · 

· · 

· · 
· · 

..•.............................. -.. · . 

.. , these universal rotary switches will put 
a lot of the older and bigger ones out of 
business. They're smaller, more economi
cal and still offer all of the features and 
options of expensive custom-made OEM 
switches. What's more, they cut engineer
ing design expenses. 

...........•.•...... ~ .•......••.•. 

.................................. · · 

· 

PUSH BUTTONS GALORE 
... single or multiple 
buttons and/or rows, 
lighted or unlighted, 1-12 
buttons per row, latching or 
non-latching. 

MOLDED PB'S 
... designed especially for computers 
with fast response, short stroke, light 
touch. High reliability, optional 
actions, individual lighting options, 
pre-wired assemblies. · .................................. 

. ................................. . · . 

. . 

· . 

Oak's #184 lever switch gives you versatile 
miniaturization, with molded diallyl phthalate 
stator for improved dielectric properties and 

• more clips. Many options available. • · . 
· · 

. . .................................. 
.................................. 

HEAVY-DUTY SWITCHES 

. . ... for appliances, vending machines, motors, 
heaters, etc. Three-wire or two, up to 35 amps .• 
240 volts and 250°F. Many positions; SPor DP. · . ................................. . 

" 

. . 

2766 See YELLOW SECTION for Local Offices, Phones eem/1969 
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OakRotary 
Solenoid 
Selectors 

• • . . 

compact, rugged, reliable 
for remote actuation 
Oak Solenoids are compact dnd lightweight as 
compared to the high actuating torques and flex
ibility they provide for remote switching. Virtually 
solid metal, their low residual flux means fast re
sponse and most efficient conversion of electrical 
to mechanical energy. Armature is supported by 
three ball bearings in inclined races to provide 
stable mechanical balance. Thus axial thrust from 
the energized solenoid coil is converted into 
rotary thrust with negligible friction. 

Typical uses: master-slave circuits, sequential 
timing circuits, counting applications. 

Our engineers will help you design them into 
missiles, satellites, machine tools, scoreboards, 
computers, communications equipment and 
many other applications. Hermetically-sealed 
assemblies made to order for service in extremely 
adverse environments. 

SUB-ASSEMBLY SERVICE ••• 
time-saving, money-saving 

Ease the load on your production facilities by 
letting Oak fabricate your rotary solenoid and 
switch subassemblies. These can be completely 
mounted and/or prewired. Components or leads 
can be added, plugs and sockets incorporated ... 
all to your specs. These package units simplify 
assembly and maintenance. Let Oak engineers 
smooth out your production operations and save 
you time and money at the same time. 

WIDE SELECTION AVAILABLE 

Subminiature ... for use where space and weight of 
components are of prime importance such as aerospace 
use. Small, but rugged and dependable at only 3.8 oz. 
weight. (as shown) 

TO 

Extra heavy-duty motor ... produces high torque capable 
of driving standard switch sections, plus other external 
loads. Available in foot or flange mounting. 

• • ............ .. ' .......................... . 

OAK MANUFACTURING CO. 
A Division of OAK ELECTRO/NETICS CORP 

Dept. EL. Crystal Lake. Illinois 60014 
PHONE: 815-459-5000 TWX: 910-634-3353 

Sif OUR CATALOG IN 

1r[}j]~@ 
THOMAS MICRO·CATALOGS 

• 

· • 

• 

• 

eem/1969 See YELLOW SECTION far Lacal Offices, Phanes 2767 



miniature rotary switches 

SERIES IIC" 
• up to 12 active positions per deck shorting or non-shorting, with 30 0 spacing. 
• Shorting AND non-shorting poles may be grouped on one deck in any combination. 
• As many as 6 poles per deck. 
• All individual deck parts are self-contained, and are permanently molded into place. 
• Available with adjustable stops. 

U.S. Pat. #3352979 

ELECTRICAL FEATURES 
1. Initial contact resistance - .010 max. 
2. Current carrying capacity - 5.5 amps. 
3. Current breaking capacities 

'14 amp - 115 V.A.C. resistive 
'14 amp - 28 V.D.C. resistive 
'/8 amp - 28 V.D.C. inductive. 

4. Dielectric strength (voltage breakdown)-
a. between any two adjacent positions - 800 v 

RMs (60 cycles). 
b. between any active position to ground 1500 V 

(60 cycles). 
5. Insulation resistance (measured at 25°C, 50% RH 

at sea level) - 10' megohms. 
6. Thermal EMF - 1 microvoltjOC maximum. 
7. Capacitance - between adjacent active contacts 

.5 MMFD Max. 

MECHANICAL FEATURES 
1. Life expectancy - 200,000 mechanical operations. 
2. Detent- positive stainless steel roller-type detent 

snaps from p,?sition to position. Detent housing 
ma<!~ of sJ)eclal hlgh;strength plastic, providing 
positive action and minimal wear. 

3. Stop strength - Designed to withstand 10 inch
Ibs. rotational force. 

4. "Molded in" terminals give exceptional terminal 
strength. 

5. Terminal locations 'clearly marked on rear cover 
plate. 

6. IlWrap-around" turret-type solder lugs are in
tegral with individual contacts. 

7. On anyone deck of a multi-pole switch, a variety 
of combinations of shorting (MBB) and non-short
ing (BBM) actions may .be obtained. 

8. Materials and finishes: 
Rotor - Lexan 
Rotor blade - Beryllium copper (gold plated) 
Contacts & solder terminals - solid silver alloy 
Housing - Diallyl Phthalate 
Stator - Diallyl Phthalate 
Shaft - stain less steel 
All brass parts nickel plated 

9. One piece contact terminal construction has 
holes large enough to accept two #22 AWG wires. 

10. Shaft and panel seal may be specified by using 
prefix "s" before switch type numbers. 

"OFF-THE-SHELF DELIVERY" 

SINGLE DECK 
Spacing: 30° between positions 

SHORTING NON-SHORTING 
SINGLE POLE 2 POLES PER DECK SINGLE POLE 2 POLES PER DECK 

Positions Type 

2 ll-CM-2 

Positions Type 

2 12-CM-2 
3 12-CM-3 

!'osition Type 

2 ll-C8-2 

Positions Type 

2 12-CB-2 
3 12-CB-3 

3 ll-CM-3 4 12-CM-4 3 ll-C8-3 4 12-C8-4 

4 ll-CM-4 5 12-CM-5 
6 12-CM-6 

4 ll-C8-4 5 12-CB-5 
6 12-CB-6 

5 ll-CM-5 3 POLES 5 11-C8-5 3 POLES PER DECK 

6 ll-CM-6 Positions Type 

2 13-CM-2 
6 11-C8-6 Positions Type 

2 13-CB-2 
7 ll-CM-7 3 13-CM-3 7 11-C8-7 3 13-CB-3 

8 ll-CM-8 4 13-CM-4 8 11-C8-8 4 13-CB-4 

9 ll-CM-9 9 11-C8-9 

10 ll-CM-lO 10 11-C8-10 

11 ll-CM-11 11 ll-C8-11 

12 ll-CM-12 12 11-C8-12 
with stops) with stops) 

MULTI-DECK SWITCHES' UP TO 9 DECKS AVAILABLE 
For multi-deck version of these switches, 
indicate number of decks as follows. 
Merely change first number of coding 
as shown: 

Number of decks 

One deck l1-CB-4 
Two decks 21-CB-4 
Three decks 31-CB-4 

*" " 

Code: 2 S":""CM-2 

~~ .
.... :g~~~ions per 

L- shorting 
Series 

poles per deck 

number of decks 

M Shortmg action (MBB) 
"B", = Non-shorting action (BBM) e.g. this is 2 decks, 6 poles per deck, Series 

* Supplied unless otherwise specified. "e" shorting action, 2 positions per pole. 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374-3311 • TWX 710-999-5511 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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RCL tniniature rotary switches 
SERIES HE" 1%" BODY DIAMETER 

• Competeitively priced with many open deck wafer switches 
• Exceeds the exacting specifications of most "instrument type" switches 
• Up to 24 active positions per deck, shorting or nGn-shorting, and up to 12 poles per deck 
• Meets all applicable requirements of Mil S-3786-8 
• Available with concentric shaft TOL. ' Yo, ON ALL FRACTIONAL DIMENSIONS 

• Available with adjustable stops 
Pole (Common) Location 

Poles At Term. # 

1 1 
2 1, 13 
3 1,9, 17 

4 1, 7, 13, 19 

5 1, 5, 9, 13, 17 

6 1, 5, 9, 13, 17, 21 

7 1, 3, 5, 7, 9, 11 

8 1,3, 5, 7, 9, 11, 13 

9 1, 3, 5, 7, 9, 11, 13, 15 

10 1,3, 5, 7, 9, 11, 13, 15, 17 

11 1,3,5,7,9,11,13,15,17,19 

12 1,3,5,7,9,11,13,15,17,19,21 

.032 DIAM. 
(#A'NG 20) 

2%2 
MAX. 

FRONT VIEW 7;, EACH ADDED DECK 

SINGLE DECK SPACING 150 BETWEEN POSITIONS 

ELECTRICAL FEATURES 
• Contact resistance: .010 max. initial 
• Current carrying capacity: 10 amps 

• Current breaking capacity (rated load at 
1250 C): 

2 amps - 115 VAC Resistive 
1 amp - 28 VDC Resistive 
5 amps - 28 VDC Inductive 

MECHANICAL FEATURES 
• Life expectancy: 200,000 mechanical 

operations. 

• Rotational Torque: 20 to 80 ounce-inches 
depending on number of poles per deck and 
number of decks. 

• Stop Strength: 15 pound-inches. 

• Solder terminals will accept two .032 diam. 
(AWG #20) wires. 

• "Molded-in" terminals result in exceptionally 
high contact stability, completely eliminating 
movement. 

• Shaft. and Panel Sea Is may be specified by 
using Prefix "s" before Switch Type Numbers. 

• Explosion Proof per paragraph 4.8.12 of 
Mil-S-3786B. 

• Weight: 1 Deck Switch 1.75 oz. For each 
additional deck add .500 oz. 

Posi-
tions 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

24 

SINGLE POLE 
Sborting ,"on-Sborting 

Type Ty~ 

11·EM·2 1l-EB·2 

1l-EM·3 11·EB·3 

11·EM·4 11-EB·4 

11·EM·5 11-EB·5 

1l-EM·6 11-EB·6 

11·EM·7 11·EB·7 

11·EM·8 11·E8·8 

11-EM·9 11·EB·9 

ll-EM·10 1l-EB·10 

11-EM·11 11-EB·lt 

11-EM·12 11·EB·12 

11-EM·13 11·EB-13 

11-EM-14 11-EB·14 

11-EM-15 11-EB-15 

11-EM·16 11·EB·16 

11-EM·17 l1·EB·17 

1l-EM·18 11·EB-18 

11-EM-19 11·EB·19 

1l-EM·20 11·EB·20 

11-EM-21 11-EB·21 

11-EM-22 11-EB·22 

11-EM-23 11·EB·23 

11·EM·24 11·EB·24 

11-EM·24CR 11·EB·24CR 
Continuous Continuous 

Rotation Rotation 

2 POLES PER DECK 6 POLES PER DECK 
Posi- Sborting Non-Sborting 
tions TJPe Type 

2 12-EM·2 12-EB-2 

Posi- Sborting Non-Sborting 
tions TY~~ ----:-!ype_ 

2 16·EM·2 16-EB·2 
3 12·EM-3 12·EB·3 3 16·EM·3 16·EB·3 
4 12-EM·4 12·EB·4 
5 12·EM·5 12-EB·5 

4 16·EM·4 16-E8·4 

6 12·EM-6 12·EB-6 7 POLES PER DECK 
7 12·EM·7 12-EB-7 
8 12·EM·8 12·EB·8 
9 12-EM·9 12·EB·9 

10 12·EM·10 12-EB-10 
11 12·EM·11 12·EB·11 

Posi- Sborting Non-Sborting 
tions Type TyP.!.,-

2 17·EM-2 17·EB·2 
3 17-EM-3 ~7.EBT" 

12 12-EM·12 12·EB·12 8 POLES PER DECK 
3 POLES PER DECK Posi- Sborting N on-Sb orting 

Posi- Sborting Non-Shorting 
tions Type Type 

tions Type TJ~~ 
2 18·EM·2 18·EB·2 

2 13·EM·2 13·EB·2 
3 13·EM-3 13·EB·3 

3 18·EM·3 18·[8·3 

4 13·EM-4 13·EB·4 9 POLES PER DECK 
5 13·EM·5 13·EB·5 
6 13·EM-6 13-EB·6 
7 13·EM-7 13·EB·7 
8 13·EM·8 13·EB·8 

4 POLES PER DECK 10 POLES PER DECK 
Posi- Sborting Non·Sborting 
tions Type TY!~ 

2 14·EM-2 14·EB·2 
3 14·EM·3 14·E~ 
4 14-EM-4 14·EB-4 11 POLES PER DECK 
5 14·EM·5 14·EB-5 
6 14-EM-6 "...-14·EB·6 

5 POLES PER DECK 
Posi- Sborting Non-Sborting 
tions Type Type 

2 15-EM·2 
.:~ 

15·EB·2 
3 15·EM·3 

-~~ 
15·[8-3 

12 POLES PER DECK 

4 15-EM·4 15·EB-4 

1 DECK IS SHOWN FOR ILLUSTRATIVE 
UP TO 9 DECKS ARE AVAILABLE. 

ELECTRONICS, INC. 
General Sales Office: 
700 Soutl'l 21st Street, Irvington, N. J. (Area Code 201) 374-3411 TWX 710-999-5511 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2769 



SECTION 5100 i4§.liij'WD 

REMVAC COMPONENTS, INC. ••• • •• ••• 37-55 61st Street Woodside, New York 11377 (212) TW 9-6100 

SUBMINIATURE PRECISIDN SWITCHES 
• UL Approved 

Switch 

• Extra long life 
• Easy wiring 
• High quality 

AM 6100 
Pin-push button 
SPOT 

AM 1100 
AM 1101 
AM 1103 
AM 1300 
AM 1301 
AM 1303 
AM 5100 
AM 5200 
AM 5300 
AM 5600 
AM 5800 
AM 7690 
AM 7790 
AM 7890 

AM 6101 
Leaf spring 
SPOT 
Solder terminal 

Solder terminal 

APPLIANCE SWITCHES 
HIGH SNAP SWITCHES 
FEATURES: 
• Meets with JIS-C-6571, MIL & JAN standards 
• High performance 
• Long life 
• Unique construction-6 patents 

APPLICATIONS: 
• High load (especially motor load, 550W 250V) machine tools, indus

trial machinery, electric tools, projectors, etc_ 
• High reliability & pe·rformance communication equipment, measur· 

ing equipment & instruments, medical equipment, electrical equip
ment for vehicles, ships, and aircraft, computers, office machines, 
etc_ . 

• Electrical home appliances, optical instruments, lighting, disposal, 
air-conditioning, acoustical equipment, musical instruments, etc. 

• Signal controls, broadcasting equipment, X-ray devices, telephones, 
....!:.a~~~ ____ _ ----------1 

SNAP SWITCHES 
• Meets with JIS-C-6571 
• Contact resistance-less than 20 megohm 

Solder terminal 
Single Pole Double Pole 

WD 1031 WD 1231 
WD 1131 WD 1331 

Characteristics 

ON-OFF 
ON-ON 

LIMIT SWITCHES 
ENCLOSED GENERAL PURPOSE SWITCHES 

Capacity' resistive 
load: 
15A 125VAC 
lOA 250VAC 

Switch 
AZ 1102 
AZ 1202 
AZ 2101 

AZ2201 

AZ 2104 
AZ 2204 
AZ 2161 
AZ 2164 
AZ 2171 
AZ 2174 

Type 
Roller, plunger 
Roller, plunger 
Sealed plunger, 
splash-dust proof 
Sealed plunger, 
splash-dust proof 
Sealed roller arm 
Sealed roller arm 
Plunger 
Roller arm 
Plunger 
Roller arm 

ENCLOSED MAINTAINED CONTACT SWITCHES 
Capacity 'resistive . 
load: 
15A 125VAC 
lOA 250VAC Switch 

AZ 3101 

AZ 3201 

AZ 3104 

AZ 3204 

Type 
Sealed plunger, 
splash-dust proof 
Sealed plunger, 
splash-dust proof 
Sealed roller arm, 
splash-dust proof 
Sealed roller arm, 
splash-dust proof 

1 

1 

I 
WD 103 I 

SPST I 

Mounting 
Side 
Bottom 

Side 

Bottom 
Side 
Bottom 
Right-hand 
Right,hand 
Left-hand 
Left-hand 

Mounting 

Side 

Bottom 

Side 

Bottom 

I 

Terminal 

Solder 
Solder 
Solder 
Screw 
Screw 
Screw 
Solder 
Solder 
Solder 
Screw 
Screw 
Solder 
Solder 
Solder 

WD 1011 
SPST 
Solder term_ 

PROPERTIES: 

Type 

Pin-push button 
Leaf spring 
Roller leaf spring 
Pin-push button 
Leaf spring 
Roller leaf spring 
SPOT 
SPNC 
SPNO 
SPOT 
SPNO 
SPOT 
SPNC 
SPNO 

WD 1121 
SPOT 
Screw term_ 

Rating 

AC 250V lOA; AC 125V 15A 
AC 250V lOA; AC 125V 15A 
AC 250V lOA; AC 125V 15A 
AC 250V lOA; AC 125V 15A 
AC 250V lOA; AC 125V 15A 
AC 250V lOA; AC 125V 15A 
AC 125V lOA; AC 250V 6A 
AC 125V lOA; AC 250V 6A 
AC 125V lOA; AC 250V 6A 
AC 125V lOA; AC 250V 6A 
AC 125V lOA; AC 250V 6A 
AC 125V 5A; AC 250V 3A 
AC 125V 5A; AC 250V 3A 
AC 125V 5A; AC 250V 3A 

WD 1711 
4PDT 
Solder term. 

Contact resistance ........................ . ............ less than 10 megohm 
Temp. rise ........................................................................ less than 30'C 
Ins. Leak-down ................................................ more than 100 megohm 
Voltage break-down ...................................................... AC 1500, 1 min. 

Characteristics 

Capacity,resistive 
load: 
15A 125VAC 
lOA 250VAC 

WD4099 
SPST 

AC 1A250V 

AZ4304 
Roller arm type 

WD50BO 
SPST 

AC 1A 125V 

SPLITTED HOUSING GENERAL PURPOSE SWITCHES 

Switch Type Mounting 
AZ 6101 Sealed plunger Side 
AZ 6201 Sealed plunger Bottom 
AZ 6102 Roller plunger Side 
AZ 6202 Roller plunger Bottom 
AZ 6104 Sealed roller arm Side 
AZ 6204 Sealed roller arm Bottom 

SMALL TWO-CIRCUIT LIMIT SWITCHES 
Switch Type 

AZ 5101 Plunger 
AZ 5102 Roller Plunger 
AZ 5104 Roller arm 
AZ 5105 Yoke 
AZ 5106 Flexible rod 
AZ 5107 Adjustable rod 
AZ 5108 Adjustable r.oller arm 

Capacity' resistive 
load: 
15A 

6 

···REMVAC ••• ••• 
COMPONENTS, INC . 
37-55 61st Street Woodside, New York 11377 (212) TW 9-610b 

Sole agents for components manufactured by Matsushita Electric Works, Ltd. 
2770 See YELLOW SECTION for Local Offices, Phones eem/1969 



FEATURES 0 Hermetically sealed contacts o Exceeds Mil Specs. o Low bounce characteristics 
o Low closed contact resistance o Momentary action 
o Ideal for dry circuits or higher 

current application 
o Life expectancy in the millions 

o Terminals weldable and 
solderable 

o Explosion proof 

SERIES 

SERIES T 
Momentary Action 

Mig. 
Type 

TI-HA4 
TI-HB4 
TI-HA3 
TI-HB3 
TI HA2 
TI-HB2 
TE-HA4 
TE-HB4 
TE-HA3 
TE-HB3 
TE-HA2 
TE-HB2 
TB-HC4 

TB-HC3 

TB-HC2 

Switch 
Form 

SERIES G 

SERIES W 
Momentary Action 

WI-HA 
WI-HB 
WE-HA 
WE-HB 
WB-HC 

SERIES T SERIES W 

SERIES R 

SERIES G 
Momentary Action 

SERIES D 
Momentary Action 

GC-HA4 
GC-HB4 
GC-HA3 
GC-HB3 
GC-HA2 
GC-HB2 
GC-HA 
GC-HB 
GB-HC2 

GB-HC 

OC-HA 
OC-HB 
OB-HC 

4PST-NO 
4PST-NC 
3PST-NO 
3PST-NC 
OPST-NO 
OPST-NC 
SPST-NO 
SPST-NC 
OPOT 
Break-Make 
SPOT 
Break-Make 

SERIES K SERIES J 

SPST-NO 
SPST-NC 
SPOT 
Break-Make 

SERIES 0 

SERIES B 

SERIES MH 

SERIES MV 

LENGTH OF ALL TERMINALS .300" MAX. 

*NOTE: Series R, K, J, available with 15 oz. 
operating force only. All other Manufacturing 
Types listed are for 8 oz. Button operating 

force of 17 grams can be supplied, if needed. 

To specify, change letter "H" in "Mfg. Type" 

to "F". (Example: TI-HA4 to TI-FA4.l 

f-----------------+""'R-B--H-A--+--SPST -NO 

SERIES R 
Momentary Action 

SERIES K 
Momentary Action 

SERIES J 
Momentary Action 

SERIES B 
Momentary Action 

SERIES MV 
Mercury-Wetted Reed 
Momentary Action 

SERIES MH 
Mercury-Wetted Reed 
Momentary Action 

RB-HB SPST-NC 
RB-HC SPOT 

KB-HA 
KB-HB 
KB-HC 

JC-HA 
JC-HB 

JB-HC 

BC-HA 
BC-HB 

MVI-HA 
MVI-HB 

MHI-HA 

Break-Make 

SPST-NO 
SPST-NC 
SPOT 
Break-Make 

SPST-NO 
SPST-NC 

SPOT 
Break-Make 

SPST-NO 
SPST-NC 

SPST-NO 
SPST-NC 

SPST-NO 

BUTTONS & ACCESSORIES 
Information on a complete range of 
button accessories (Delrin and Alumi
num) can be obtained by contacting 
the factory. Colors available for stan
dard buttons and accessories include: 
white, red, black, green, blue. Illumi
nated buttons also available. 

Resistive 
Current 

3 
3 
3 
3 
3 
1 
1 
1 
1 
1 
1 

.250 

.250 

.250 

.5 

.5 
5 
5 

.5 
5 

.5 

.5 

.250 

.250 

.5 

.5 

250 

.250 

.250 

250 

250 
.250 

.250 

.5 

.5 
.250 

.5 

.5 

Resistive 
Watts 

50 
50 
50 
50 
50 
50 
15 
15 
15 
15 
15 
15 

10 

10 

Volts 

125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

125 

125 

Dimensions 
LxD 

1.75 x .890 

_~ __ t-~1~2~5_~. ______ ~ 
50 125 
50 125 
15 125 
15 125 

10 

12 
1t 
12 
12 
12 
12 
12 
12 

4 

12 
12 

12 
12 

3 

12 
12 

50 
50 

50 

125 

125 
125 
125 
125 
125 
125 
125 
125 

125 

125 
125 

125 

125 
125 

125 

125 
125 

125 

125 
125 

125 

125 
125 

125 
125 

125 

1.75 x .625 

.975 x .625 

.850 x .330 

625 x .375 

.750 x .300 

1.0 x .375 

1" LxAW 
x 

170 Thick 

.975 x .625 

.750 x 1.225 

NO-BOUNCE SWITCHES 
GRI now offers mercury-wetted reed 
switches (momentary). Contact Bounce 
- none. Maximum contact resistance 
50 milliohms after 10 million opera
tions at full load. Mounting Position -
30° out of plane (horizontal or vertical). 
Write for fu II information. 

WRITE FOR COMPLETE LITERATURE AND PRICES *0 GEORGE RISK INDUSTRIES, INC. 
672 15th Avenue, Columbus, Nebr. 68601 
Telephone: 402 564-2777 TWX: 910 626-0950 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2771 



SERIES 
KBDP 

ELECTRICAL SPECIFICATIONS 
Contact Rating: 

KBDP-Illuminated and non·illuminated .5 
amps, 125 volts, 10 watts max. (re· 
sistive) 

KB -Non·illuminated.5 amps, 125 volts, 
10 watts; illuminated .250 amps, 
125 volts, 3 watts 

Dielectric Strength: 500 VAC, terminals to case 

Contact Bounce: 500 microseconds max. 

Contact Resistance: 200 milliohms max. 

Insulation Resistance: 100 Megohms 

Life Expectancy: 20 million operations at full 
load 

50 million operations at half 
load 

(Resistive load at 28 VDC) 

Each Pole Isolated 

TYPICAL ORDERING PATTERN~' 
KBDP KB 

Switch Forms 
01 SPST·NO 
02 SPST·NC 
03 DPST·NO 
04 DPST·NC 
05 SPDT·BM 
06 DPST·NO·NC 

xx x 

Key Tops KBDP 
-F .95 x .70 x .50 
-G .75 x .75 x .50 
-H 1.62 x .75 x .50 
-I .71 x .71 x .52 

Key Tops KB 
-J .50 x .50 x .50 
-K .75 x .50 x .50 
-L 4.50 x .50 x .50 

"Available with snap·off, see·through top 
for inserting specific key information. 

'Non·illuminated Switches, Indicators and 
Key Tops can be ordered using applicable 
areas of the above information. 

SERIES 
KB 

o Hermetically Sealed Contacts 

o P.C. Board Mount 

o Dry Circuits through .5 Amps 

o High Reliability through 
Millions of Operations 

M ECHAN ICAl SPECI FICATIONS 
Identification: Internal Atmosphere: Inert gas 

Mounting Position: Any plane 

Reed Contact Material: 

Switches printed with model 
number, contact rating, 
schematic diagram, switch form 

Gold Alloy 

Internal Terminal Construction: 
Welded 

Terminal to Case Insulation: 
Glass·filled Nylon 

Switch Case: Nory L 

External Switch Terminals: 
"A" Nickel Alloy, 
weldable or solderable 

Mounting Stud: 
2·56 stainless steel 
(base of switch) 

KBDP KB 

Pre·Travel . 062 min. .062 min . 

Differential 
Travel . 062 max. .062 max . 

Total Travel .175 ± .020 .175 max. 

Basic Body 
Dimen· 
sions 1.30 L 1.05 L 

x x 
.500 dia. .68 dia . 

(with switch form, key top, lamp and pressure specifications) 

x.xx x KEY TOP SPECIFICATIONS 

T·I3,4 Bi·Pin Operating 
Pressure + .5 oz. 

Colors: Light Gray, Dark Gray, 
Red, White, Blue, Black
others on request 

lamp Voltage 
1.35 10.0 
2.5 14.0 
2.7 18.0 
3.0 24.0 
6.0 28.0 
6.3 

KBDP KB 
-01 2.5 oz. 2.5 oz. 
-02 5.0 oz. 
-03 8.0 oz. 

Materials: 
Illuminated = polyca rbonate" 
Non·illuminated=ABS 

FOR COMPLETE INFORMATION CONTACT: 
George Risk Industries, Kimball Division 
802 South Elm • Box lO35 • Kimball, Nebraska 69145 
Phone 308·235·4645 

WRITE FOR COMPLETE LITERATURE AND PRICES ~ GEORGE RISK INDUSTRIES, INC. 
672 15th Avenue, Columbus, Nebr. 68601 
Telephone: 402 564-2777 TWX: 910 626-0950 

2772 See YELLOW SECTION for Local Offices, Phones eem/1969 



The standard G.R.1. Model 573 alpha-numerical keyboard shown 
is housed in a modern-styled case with hand rubbed walnut ends. 
There is a total of 73 keys arranged in a combination of the 
standard diagonal and in-line format. The 45 alpha-numeric 
and graphic symbol keys are in the standard diagonal arrange
ment. The other 28 keys which comprise the space bar, 2 shift 
keys, shift lock, carriage return, back space and 22 other func
tions are arranged in line. 
The diode matrix board generates a 7 bit US ASCII code 
+ parity and strobe. 
An electronic interlock circuit prevents generation of an invalid 
code if 2 or more keys are depressed at· the same time. 
All code, strobe and function lines terminate through a 24" 
cable connected to an Amphenol connector #57-30360. The 
connector also receives the external voltages for the electronics. 
Depressing and holding down either of the shift keys 
puts the 45 alpha-numeric and graphic symbol keys in upper case. The shift lock key holds these keys electronically in the upper 
case when depressed. Momentarily depressing the shift keys releases the shift lock. 
HIGH RELIABILITY to meet your most exacting standards. Solid state encoding and dry reed switching assures long, trouble-free, 
dependable performance. 
FLEXIBILITY - Unique design makes for easy modification to meet your needs. 
ECONOMY - Most custom designs can be achieved at low prices because of the universal format design_ 
QUALITY ASSURANCE-Whether you buy anyone of the 3 standard models or a complete new design, you can be assured your 
system's exact requirements will be met. 
COMPLETE KEYBOARDS-Whether you choose any of the 3 standard models or a special keyboard to your own specifications, you 
can minimize your assembly and installation costs. 
SOLID STATE ENCODING-Maximum uptime is assured through the use of proven trouble-free solid state encoding. 
OFF-THE·SHELF -Anyone of the 3 standard models are readily available for your prototype evaluation, eliminating time-consum
ing and expensive development costs. 
OPTIONS- The Series 500 Keyboards have been carefully planned to offer you custom designs with a minimum of expense and a 
short lead time. 

SPECIFICATIONS SERIES 500 KEYBOARDS 
KEYBOARD 
Number of alpha-numeric keys: 10 to 73 

Standard Model 573-73 keys 
Standard Model 556-56 keys 
Standard Model 547 -47 keys 

Data Lines: 7 lines ASCII + parity + strobe 
Total 8 lines plus strobe 

Electronic Interlock: On all coded keys. Strobe is 
inhibited if two keys are depressed at same time. 

.- Keys: Magnetically operated dry reed 
Shift and Shift Lock: Electronic 
Keybutton Force Level: 2 1h ± % oz. 
Key Stroke: %6" 
Key Bounce Characteristics: Less than 1/2 millisecond 
Key Top Colors: Grey, dark blue. Other colors on special order. 
Key Top Marking: Up to 15 characters (in three rows of 5 

characters) engraved and paint filled. 
Key Format: Diagonal and in-line combination. 

ELECTRICAL 
Input Power: 115 V_ 60 Hz, 40 watts max. 
Output: Into Amphenol connector #57-30360 

• 7 parallel code lines plus parity 
• Common key line + 5 V DC 
• Strobe - 5 V 
• Groundline 
• +22VDC 
• Separate common to L.H. 5 function keys 
• Separate common to bottom 6 function keys 
• Separate common to R.H. 10 function keys 
• Total of 21 coded function lines 

Logic Output: • Logic 1 = +5 V • LogiC 0 = 0 V 

DIMENSIONS 
15~" wide x 11 %" deep x 4%" high 

APPROXIMATE WEIGHT 
Operating 12 Ibs. Shipping 17 Ibs. 

OPTIONS 
• Illumination on any key 
• Any specified key arrangement from 10 to 73 
• BCD or IBM code or any special code to customer 

specifications 
• Internal power supply may be eliminated and customer 

can supply own power through wires provided for 
in connector 

• May be supplied without diode matrix or 
electronic lockout 

• May be supplied without case 
• Up to 10 additional function keys may be mounted on 

upper slope of panel 

1:1TIT~~' 
'1'1"'\"\'\" " 1'1' (" H , K ! • , 

'.'1'1"'"'" 

'.i O.E.M.'s-Do you need a special keyboard to 
mount in your own cabinet? If you need only one or thousands, 
we will customize them for you at low cost. Fast service, too! 

WRITE FOR COMPLETE LITERATURE AND PRICES ~ GEORGE RISK INDUSTRIES, INC. 
672 15th Avenue, Columbus, Nebr. 68601 
Telephone: 402 564-2777 TWX: 910-626-0950 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2773 
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MODEL B - Long Life 

~~~~,A A 
5L LW8 L~~~~ 

OPERATING RELEASE MOVEMENT 
MODEL No. FORCE FORCE PRETRAVEL OVERTRAVEL DIFFERENTIAL TERMINAL 

BRD2-1A-1S 9-13 oz. 4 oz. Min. .020 in. Max. . 005 in. Min . . 003 in. Max . Screw 
BRD2-5L-1S 5 oz. Max. '/2 oz. Min. .156 in. Max. J.\2 in. Min. . 050 in . Max. Screw 

ELECTRICAL BRD2-LW8-1S 21(2 oz. Max. 1(2 oz. Min. %,-'%, in. . 187 in . Min. .016-.078 in. Screw 
15 amps, 120·240·480 volts A.C. BRD2-LW228-1S 6 oz. Max. 11(2 oz. Min. .045-.140 in. .080 in. Min. .006-.031 in. Screw 
,/, amp, 120 VDC BRD2-1O-lS 9-13 oz. 4 oz. Min. .010-.025 in. . \1, in. Min . .003 in. Max. Screw 
1/4 amp, 240 VDC BRD2-1P-lS 9-13 oz. 4 oz. Min. .010-.025 in. %2 in. Min. .003 in. Max. Screw 
listed by U. L. and C.S.A. BRD2-22PO-1S 9-13 oz. 4 oz. Min. . 010-.025 in. .140 in. Min . . 003 in. Max . Screw 

MECHANICAL II FE TOTAL OF 18 ACTUATORS AVAILABLE, 
20 Million cycles. To order solder terminal, drop "IS" from Model number. 

MODEL F - Horsepower Rated 

OPERATING RELEASE MOVEMENT 
MODEL No, - FORCE FORCE PRETRAVEL OVERTRAVEL DIFFERENTIAL TERMINAL 

FAD2-1A-1S 10-18 oz. 6 oz. Min. .050 in. Max. . 005 in. Min. .0075 in. Max . Screw 
FAD2-5L-IS 9 oz. Max. 1 oz. Min. 1.~2 in. Max. J.\2 in.~Min. ,065 in. Max. Screw 
FAD2-LV-lS 21(2 oz. Max, '12 oz. Min. % in. Max, .078 in. Min. .109 in, Max. Screw 
FAD2-LV22-1S 6 oz. Max. 1 oz. Min. '!. in. Max. J.\2 in. Min. %. in. Max, Screw 

ELECTRICAL FAD2-LW23-1S 2'12 oz. Max. 1(2 oz. Min. . 375 in. Max. . 093 in. Min . .007-.050 in . Screw 
21 amps, 120-240-480 VAC FAD2-40-1S 10-18 oz. 6 oz. Min. .050 in. Max. %2 in. Min. .0075 in, Max. Screw 
1 Hp.120VAC FAD2-1P-1S 10-18 oz. 6 oZ. Min. . 050 in. Max. . 219 in. Min . .0075 in. Max . Screw 
2 Hp. 240 VAC TOTAL OF 13 ACTUATORS AVAILABLE_ Listed by U.l. and C.S.A. 

To order solder terminal, drop "IS" from Model number. 

MODEL BH - Split Housing 

OPERATING RELEASE MOVEMENT , MODEL No, FORCE FORCE PRETRAVEL OVERT RAVEL DIFFERENTIAL 
SBHT-7PN 9-24 ozs. 4 ozs. Min. . 078 in. Max . . 219 in. Min. ,003 in . Max, 
SBH-6PQ 9-13 ozs. 4 ozs. Min. ,020 in. Max. .219 in. Min. .003 in. Max. 
SBH-8PR 9-13 ozs. 4 ozs. Min. . 020 in. Max . .140 in. Min, .003 in. Max. 
SBH-8PR1 9-13 ozs. 4 ozs. Min. . 020 in. Max . .140 in. Min. ,003 in. Max. 
SBH-8PQ2 10-18 ozs. 6 ozs. Min. ri, in. Max. . 219 in. Max . . 006 in . Max. 

ELECTRICAL SBH-2PN2 10-20 ozs. 6 ozs. Min. . 188 in. Max . . 219 in. Min. .006 in . Max. 
15 amps, 120-240-480 VAC SBH-8PQ4 10-18 ozs. 6 ozs. Min. ri. in. Max. . 219 in. Max . . 006 in . Max. 
The combination of metol enclos- 10 ACTUATORS AVAILABLE 
ure and switch is U. L. and C.S.A. 
listed. "T" designates externally threaded houstng. These are available wtth 7PN, 2PN2, 2PN28, and 2PN4 actuators. Split-housing is 

available with internally threaded housing. One·piece externally threaded hOUSing models are avatlable with same 10 actuators. 

MODEL FH - Mounts mer Sid. ~ 

~~~ 
2PN2 2PN4 8PR 8PN. 2PNI8 

ELECTRICAL 
21 amps at 120·240-480 VAC 
1 Hp - 120 VAC 
2 Hp - 240 VAC 

MODEL No. 

- L-FHD2-7PN 
FHD2-2PN2 
FHD2-2PN4 
FHD2-8PR 
FHD2-8PN 

# FHD2-2PNI8 

OPERATING 
FORCE 

RELEASE 
FORCE PRETRAVEL OVERT RAVEL 

2'12 Ibs. Max. 8 oz. Min. .094 in. Max. .219 in. Min. 
2 Ibs. Max. 8 oz. Min. .219 in, Max, .218 in. Min, 
2 Ibs. Max. 8 oz, Min. 

2'12 Ibs, Max. 8 oz, Min. .094 in, Max. .156 in. Min. 
8 Ibs. Max. 2 Ibs. Min. ,125 m. Max. .175 in. Max. 

Above characteristics do not apply to this model switch. 

6 ACTUATORS AVAILABLE. 
-Switch with one Acrolite. Silicone boot for O°F to 200"F range is available. 

;'tSwitch operates by moving flexible actuator 15° or more in any direction, except a direct pull. 

WRITE FOR CATALOG _ Robertshaw Controls Company, Aero Division 
Columbus, OhiO 43216 

2774 See YELLOW SECTION for Local Offices, Phones 

MOVEMENT 
DIFFERENTIAL 
.0lD in. Max, 
.020 in. Max. 

,010 in. Max. 
.0075 in. Max. 

eem/1969 
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MODEL No. 

ZD-0024 
ZLD-0036 
ZLD-0037 
ZPD-0078 
ZPD-0101 
ZTD-0081 
ZPD-0093 

OPERATING 
FORCE 

85-140 gms. 
2 oz. Max. 
2 oz. Max. 

10 oz. Max, 
10 oz. Max. 

20 oz. Max. 

RELEASE 
FORCE 

1 oz. Min. 
1/2 oz. Min. 
1/2 oz. Min. 
2 oz. Min. 
2 oz. Min, 

(Hand operated and 
5 oz. Min. 

PRETRAVEL OVERTRAVEL 

. 008 -.020 in. .0lD in. Min. 
%2 in. Max. .045 in. Min. 
%2 in. Max. .045 in. Min. 

. 050 in. Max. .125 in. Min. 

.050 in. Max. .125 in. Min. 
these characteristics do not apply) 

.0lD in. Max. .010 in. Min. 

13 ACTUATORS AVAILABLE. 
AvaIlable with these terminals, Turret, Double Turret, Post, Baton, and Tab. 

~ 
< 
~ 
OPERATING 

MODEL No. FORCE 
RELEASE 

FORCE PRETRAVEL OVERTRAVEL 

1CMDl-2AXX 20-27 gms. 12 gms. Min. . 040 in. Max. 
.400 in. Max. 

.050 in. Max . 
1 C M D 1-lBAXX-A20 B 
1CMDl-2AXX-A22 2.5 

1CMD1-1AXX-A23M 5-8 
1CMDl-2AXX-A24 2.5 

*lCMDl-18AXX-A27 6 

1CMDI-2AXX-AI9M 20-27 

gms. Max. 
gms. Max. 

oz. 
gms. Max. 

gms. Max. 

gms. 

Above characteristics are not 
applicable to this switch 

2 oz. Min. .040 in. Max. .050 
Above characteristics are not 

applicable to this switch 
Above characteristics are not 

applicable to this switch 
12 gms. Min. .040 in. Max. 

B ACTUATORS AVAILABLE 
*Actuator bracket and switch are shipped 

in. Max. 

~ ~ ~ 
MODEl No. 

VD-0004 
VLD-OOll 
VLD-0017 
VLD-0023 
VLD-0029 
VLD-0039 

OPERATING 
FORCE 

14 oz. Max. 
14 oz. Max. 
14 oz. Max. 
14 oz. Max. 
14 oz. Max. 

8 oz. Max. 

RElEASE 
FORCE PRETRAVEl 

4 oz. Min. .047 in. Max. 
2 oz. Min. . 062 in . Max. 
2 oz. Min. . 062 in . Max. 
2 oz. Min. .062 in. Max. 
2 oz. Min. .062 in. Max. 
I oz. Min. .125 in. Max. 

10 ACTUATORS AVAILABLE. 

OVERTRAVEl 

. 031 in. Min. 

. 031 in. Min. 

. 031 in. Min. 
.031 in. Min. 
. 015 in. Min. 
. 062 111. Min. 

Available with these terminals, Quick Connect, Solder and Screw. 
Actuators are also available with 8 oz. operating force on pin plunger. 

MOVEMENT 
DIFFERENTIAL 

.001 -.004 in . 

.015 in. Max. 

.015 in. Max. 

.030 in. Max . 

.030 In. Max. 

.0lD in. Max. 

~ A19M • 

MOVEMENT 
DIFFERENTIAL 

.030 in. Max. 

.500 in. Max. 

.030 in. Max, 

. 500 in. Max . 

.233 in. Max. 

.030 in. Max. 

MOVEMENT 
DIFFERENTIAL 

.014 in . Max. 

.016 in . Max . 

.016 in. Max. 

.016 in. Max. 
.016 in . Max. 
.050 in . Max. 

MODEL Z - Subminiature 

5 amp, 120·240 VAC 
3 amp sea level and 2.5 amp 

50,000 ft., 30 VDC inductive 
4 amp sea level and 4 amp 

50,000 ft., 30 VDC re5i5tive 
U.l. listing, 5 amp., 120-240 VAC 

MECHANICAL LifE 
One million cycles with 010 gap 

and .005 overtrovel 

MODEL eM - Low Force 

ELECTRICAL 
3 amp, 125·250 VAC 
3 amp, 28 VDC 
U.l. listing, 3 amp. 125-250 VAC 

MECHANICAL LIFE 
50 Million cycles. 

MODEl V - Economical 

15 amps, 125·250 volts A.C. 
10 amps, 30 VDC 
Listed by U. L. and C.S_A 

MECHANICAL LIFE 
20 Million cycles. 

MODEL H - Rotary MODEL 0 - Panel Mounted 
ELECTRICAL 

5 amp _. 120·240 VAC 
V.L. and C.S.A. listed. 
Hi·pot tested 1250 VAC terminal to exposed rivet head. 

MECHANICAL LIFE 
Minimum operating life of one million cycles, Static 
load of 15 inch ounces will not change switch choracter· 
istics when applied at full travel or start positions ond In 
a direction opposite to normal movement 
Axial _movement of shaft will not exceed .010 inch. 

OPERATING 
OPERATING LIMITS 

MODEL No. ROTATION FORCE DOWN 
STROKE 

HD-0200 CW 3 gms. in. Max. 15-21° 
HD-0300 CW 3 gms. in. Max. 15-21 0 

HD-0400 CW 3 gms. in. Max. 15-21 0 

HD-0500 CCW 4 gms. in. Max. 15-21 0 

HD-0600 CCW 4 gms. in. Max. 15-21° 
HD-0700 CCW 4 gms. in. Max. 15-2!O 

-, -

AFTER 
TRAVEL 

50 Min. 
5° Min. 
50 Min. 
5° Min. 
5° Min. 
50 Min. 

MOVEMENT 
DIFFERENTIAL 

8° Min. 
80 Min. 
8° Min. 
8° Min. 
8° Min. 
8° Min. 

TERMINAL 

Solder 
Tab .187 
Tab .205 
Solder 
Tab .187 
Tab .205 

1 1, • 

.l,,:.~" 
~+~ 

8P-4T 

MODEl No. 

3DD5-5P 
3D05-5P-4T 
3DC5-5P 
3DC5-5P-4T 
3D05-8P 
3D05-8P-4T 
3DC5-8P 
3DC5-8P-4T 

-III. 
J~ t ':1 

X'~ 
~~--j 

U.L. ELECTRICAL RATING 
12 amps - 125 VAC 

SP-2T 

CIRCUIT 

N.D. 
N.D. 
N.C. 
N.C. 
N.D. 
N.D. 
N.C. 
N.C. 

6 omps - 230 VAC 

MECHANICAL LIFE 
250,000 cycles 

OPERATING 
PRETRAVEl 

.100 n. Max. 

.100 n. Max. 

.070 n. Max. 

.070 n. Max. 

.100 n. Max. 

.100 n. Max. 

.070 n. Max. 

.070 n. Max. 

FORCE 

10-15 oz. 
10-15 oz. 
10-15 oz. 
10-15 oz. 
10-15 oz. 
10-15 oz. 
10-15 oz. 
10-15 oz. 

4T=Tab. 

NATIONWIDE SALES ASSISTANCE THROUGH LOCAL DISTRIBUTOR OR FACTORY ENGINEER 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2775 
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High Reliability! Electronic Components 

SHOWA MUSEN KOGYO co., LTD. 
5-5, 6-chome, Togoshl, Shlnagawa-ku, Tokyo, 141 Japan Telephone (783) 1171 Cable: "SHOWAMUSEN" Tokyo 

2776 See YELLOW SECTION for Local Offices, Phones eem /1969 



OMRON Precision Snap-Action Switches 

Z-1SG 

General Purpose Basic Switch for use in 
a wide variety of applications. Compact, 
lightweight and accurate. Many actuators 
available. 

S-SG 

Subminiature Basic Switch for small in
struments and appliances. Long life and 
sealed types available. 

VV-1S-1A 

Miniature Basic Switch. Identical to "V" 
type, except will make and break 15 Amps 
AC. Can be supplied for low-force and 
low capacity operation. 

WL-1 OFCA32-T5 

Two Circuit Double Break Limit Switch. 
Available in standard or plug-in, and 
flanged or flush mounting models. Die
cast case for drip-, dust-, and oil-proof 
operation. 

ACTUATORS: 

Z-1SGSSS 

Sealed Basic Switch for operation in ad
verse environment of dust and/or mois
ture. Covered plunger assembly and ad
hesive bonded case. 

J-S 
Sub-subminiature Basic Switch. 100,000 
minimum mechanical operations. For use 
as an operating and controlling switch 
of electronic circuits and where mount
ing space is limited. 

. =£~?J VF-~lA 
Low-force Flare Basic Switch. Extremely 
thin, compact switch to make and break 
5 Amps, AC. Where space is limited, 
these switches can be readily ganged. 

ZF-1SENRN-RS 

Precision Switch. Basic Switch enclosed 
in rugged case for increased mechanical 
strength. This enclosed switch can be 
replaced without removing the case as
sembly from its mounting. 

i4§ri'h'fHtjfflj S Eell 0 N 5100 

SIGM~ 
~ 

DZ-10GV2 

DPDT Basic Switch. Suitable for con
trolling two independent circuits or two 
circuits of different voltage. Will make 
and break 10 Amps AC. 

V-1S-1B 

Miniature Basic Switch for industrial and 
consumer appliance use. Available in 
heatproof, long life and low force opera
tion types. Will make and break 10 Amps 
AC. 

VN-10 

Skeleton Switch. Light and inexpensive 
switch suitable for consumer appliances. 
Its snap action mechanism will make or 
break 5 Amps AC. 

C-S 

Low Torque BasiC Switch. A compact 
switch requiring less than 4 gram-inches 
to make or break 5 Amps AC. Many actu
ators available. 

Made of high quality, stainless steel for direct push, 
rotary cam and linear action operation. Auxiliary 
actuators available to satisfy any specifications re
garding switch direction, place of installation, posi
tion and operating force. 

FEATURES: 
U. L. Listed - Approved by Underwriters' Labora
tories, Inc. (File E-32667). 
Economical - Low initial cost and long service life. 
Compatible - Can be used interchangeably with 
leading competitive types. 
Rugged Construction - Highly resistant to abuse, 
eliminating the expense of frequent replacement. 

The Sigma line of Omron precision, snap-action 
switches are the most economical and reliable 
switches available for automatic and semi-automatic 
controls. They are constructed to meet or exceed 
all existing industrial standards and military spe
cifications for electrical capacity and service life. 
A wide selection of actuators, contact gap, terminal 
specifications and mounting configurations make 
these switches directly interchangeable with the 
leading competitive types. For further information 
concerning Omron snap-action switches, contact 
your nearest Sigma representative. 

Sigma also markets a wide range of 
relays (see section 4500) and a com
plete line of instruments and controls 
(see section 2900). 

eem/1969 

SIGM~ 
INSTRUMENTS INC 
Braintree, Massachusetts 02185 
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SiRClCPQlE SLIDE SWITCHES 

36 

37 
« 

47 

50 

20 

5 

38 

42 

Slide, with detent 

Slide, with detent 

Slide, with detent 

Slide, with detent 

Slide, with detent 

return, 

return, 

Slide, with detent 

Slide, plunger, spring 
turn, with latch 

Slide, maintained in 
position, spring return 
center from third 

no 3.0 

no 

'SS-37 Series available with special quick· 
connect terminal horizontal to base only. 

2778 

A 

"'\g> 
A 

A 

B 

B 

B 

B 

18 Slide, with detent 

Slide, with detent 

Slide, spring 
detent 

12 Slide, with detent 

SLIDE TRIGGERS 
Triggers are available in four 
heights. 

'Standard 
NOTE: Types SS-74, SS-76 supplied 
with special 'Xl', y," or Yo" trigger 
heights only. 

MOUNTING HOLES 
.136/.140" clearance holes. Ex· 
truded or extruded and tapped 
mounting holes (4-40 or 6-32) also 
available. 

3.0 

6.0 

See YELLOW SECTION for Local Offices, Phones 

CASE A 

0.5 (lr'Y"ru::~~!f B 

CASE B 

D 
-, 

a. .., 

~~~ -1 i 
a. 

0.5 B .., 
-~ 

0.5 B 

CASE C 

CASE 0 

eem/1969 
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ROCKER SWITCHES 

With detent 

With detent 

37 With detent 

47 With detent 

With detent 

With detent 

With detent 

With detent 

5 Spring return, no detent 

33 With detent 

• RS-37 Series available with special qulck
connect terminal horizontal to base only. 

eem/1969 

Schematic 

With detent 6.0 0.5 

With detent 6.0 0.5 "'M~'G> 

6.0 0.5 

With detent 6.0 0.5 

~~~ 

Spring return, no detent 6.0 0.5 

~561 :j] =et:~ Yo 
~ ~ ---.,- " --L 

* i 

FLAT BRACKET OFFSET BRACKET 
"For case dimension see comparable slide switch, (i.e" SP-ST rocker 
switch case depth, see SP-ST side switch drawing under Case Dimen-

3 

3 

3 

3 1 
3 

CASE 1 
Small Case 
Flat Brocket 

CASE 2 

Small Case 
Offset Bracket 

0 
M 
~ 

CASE 3 
Large Case 

Flat Brocket and 
Offset Brocket 

3 sions column) 

3 

ROCKER KNOBS PANEL PIERCING 
Knobs are available in three styles, Dimensional details on recommended 

panel piercing supplied upon request. 
~~.78B -11J- .788 -1 J..r .800 1 
.414[[}]] .414[[][[].290o=J 
T Style A T Style B T Style C 

MOUNTING HOLES 

Regular Regular Slim Line 

.136/.140" clearance holes supplied un
less other mounting arrangement speci
fied. 2 Position 3 Position 2 Position 

STACKPOLE 
COMPONENTS COMPANY 
A Subsidiary of Stackpole Carbon Company 
P. O. Box 14466, Raleigh, North Carolina 27610 
Phone: 919-828-6201, TWX: 510-928-0520 

See YELLOW SECTION for Local Offices, Phones 2779 
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SPECIALLY DESIGNED TO. GUARD AGAINST EXPOSURE
CONTACT CONTAMINATION - PRODUCTION· DAMAGE 

-FEATURES":' 

COMPLETELY ENCLOSED - Both index mechanism and electrical sections are 
completely enclosed, providing an environment proof assembly. 

EXPOSURE AND CONTAMINATION PROOF - Corrosive atmospheres, dust, dirt 
and moisture are permanently sealed out, while lubricants are sealed in. 

PRODUCTION DAMAGE ELIMINATED - Solder and flux cannot get into vital 
switch parts. Rugged integral terminals and contacts are permanently molded 
in position and will not loosen or move even under extreme soldering heat. 
Accidental production damage is eliminated. 

FIELD PERFORMANCE ASSURED - Switch assemblies are torsionally rigid and 
rugged to withstand rough usage. Field tampering is abolished. 

UNIQUE MODE OF SWITCHING - Reliable and long life switching, with low 
and consistent contact resistance, is assured under extremes of shock and 
vibration by a self·centering, spring loaded, silver alloy wiper. Complex 
switching arrangements, with intermixed shorting and non·shorting functions, 
are attainable not only on single sections, but also between sections. 
Standard index angles inclyde 15°,30°,36°,60° and 90°. Special angles 
available on request. 

VERSATILITY - Enclosure maintaining spacers may be incorporated between 
sections to facilitate hardware mounting and special space requirements. 
Additional standard variations include electrostatic shields, dual concentric 

Series 600 1 %" Dia. and Series 100 1 V8" Dia. 
Environment Proof Rotary Switches 

switches with attached line switches or potentiometers, gasket sealed con
struction, coded output and hi·voltage applications. 

EXPLOSION PROOF - Standard enclosed construction is inherently explosion 
proof in accordance with Mil·S·3786B, paragraph 4.8.12. 

VIBRATION - Conforms to low frequency vibration test MiI·S·3786B, para· 
graph 4.8.4. 

SHOCK - Conforms to shock test type M, MiI·S-3786B, paragraph 4.8.5.1. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
SERIES 100 

SERIES 600 

<i 
C . 

ON ~ 
000.. 
q~ en 

+1 ...,: 
o '" 10 ::J 
"! u 

LL~ 
r F \_ .. , -_ .. +t-!. --t I I 

~,~~,Jj~~~ - "I 
(L)--j 

IF FLAT IS REQUIRED. SHOW CUTAWAY PORTION SEE TABLE 
IN BLACK AND INDICATE ANGLE FROM LINE X·X 
WITH SWITCH IN EXTREME C.CW. POSITION. 

.1 ~ -:E~~~8LE ;:'.~(Ll 
FLAT IS REQUIRED. SHOW CUTAWAY PORTION 

IN BLACK AND INDICATE ANGLE FROM LINE X·X 
INDICATE ANGLE FROM LINE x-x. WITH SWITCH IN EXTREME C.C.W. POSITION. 

~SIIiCKPOlE Je COMPONENTS COMPANY 

P. o. BOX 14466 

RALEIGH, N. C. 27610 

MAXIMUM 
LENGTH 

(L) 
INCHES 

DECKS (L) 

1 .853 

2 1.133 

3 1.413 

4 1.693 

5 1.973 

6 2.253 

Add 0.28 per 
additional deck 

MAXIMUM 
LENGTH 

IN~~ES 
DECKS (L) 

1 .728 

2 1.040 

3 1.352 

4 1.664 

5 1.976 

6 2.288 

Add .312" per 
additional deck 

2780 See YELLOW SECTION for Local Offices, Phones 

materials 
Terminals (Stationary Contacts) 
-Brass, Silver PI. (Standard) or 
Silver Alloy 

Wiper-Silver Alloy 
Insulation-Phenolic (Standard) 
or Diallyl Phthalate 
Front Plate-Delrin 
Rear Plate-Steel, Ni. PI. 
Bushing-llrass, Unplated 
(Standard) or Brass, Plated 
Shaft-Brass, Unplated 
(Standard) or Brass, Plated 

materials 
Terminals (Stationary. Contacts)
Brass, Silver PI. (Standard! 
or Silver Alloy 
Wiper-Silver Alloy 
Insulation-Phenolic (Standard) 
or Diallyl Phthalate 
End Plates-Steel, Cad. PI. Yel. 
Chromate Fin. 
Bushing-Brass, Unplated 
(Standard) or Brass, Plated 
Shaft-Brass, Unplated 
(Standard) or Brass, Plated 

PHONE: 919·828-6201 

TWX: 510·928·0520 

eeml1969 



Look in the 
Green Section 
for 
Products and 
their Manufacturers 

Tell them 
you found them 

in 88m 
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standard grigsby 
*"Wedgelock" is the exclusive patented construction of Standard Grigsby Switches. 
All electrical contacts are fastened to the insulating stators or wafers by means 
of the 'T" slug. This forced fit prevents any loosening of the contacts as often 
happens in conventional rivet construction when solder heat is applied. The 
unique shape of the "T" slug design also eliminates rotation and twisting of 
contacts thus assuring maintenance of accurate timing throughout switch life. 

Rotary Switches 

Max. Mil 
Posi· Detent Insula· Designa· 

Type Size tions Angle tion nation Additional Data 

150 rna @ 125 VAC 
lM6 x 7Js!f 

8 45° 
Phenol ic Spring return avail· 

- and able. Dual concen· 
SM 3/4" 10 36° Glass SRO 5 tric shafts. Rear 

Strut Centers 12 30° Epoxy mounted AC switch 
TYPE SM or potentiometer. 

500 rna @ 125 VAC 

11/4 x 1~." 
4 90° Phenolic Spring return avail· 
6 60° and able. Dual concen-

SK Strul~~~ters 8 45° Glass SRO 3 tric shafts. Rear 
12 30° Epoxy mounted AC switch 

or potentiometer. 

1'~2 Ht. Above 
900 rna @ 125 VAC 
Spring return avail· 

P.C. Boards Glass able. Dual concen· 
SKPC 14)(i' Wide 12 30° Alkyd None tric shafts. Rear 

IJ.-3'i' mounted AC switch 
Strut Centers or potentiometer. 

6 60° 
Phenol ic 500 rna @ 125 VAC 

- Spring return avail· 
4M/42 lr" x 1'14" 8 45° Glass able. Dual concen-

LR 1'14" 10 36° Epoxy SRO 2 tric shafts. Rear' 
Strut Centers 12 30° - mounted AC switch 

14 25° 42' Ceramic or potentiometer. 

2~, x 13/4" 
14 25° 42' 

Phenolic 
500 rna @ 125 VAC 2" Strut Centers -

- 18 20° Glass Dual concentric 
7M 2'~2 x I s/." 20 18° Epoxy SRO 9 shafts. Rear mount-

2YJ2" 24 15° - ed AC switch or 
Strut Centers 28 12° 51' Ceramic potentiometer. 

--

Varied 
500 rna @ 125 VAC 
Spring return avail-

5M I rregular Shapes 3 30° Phenol ic None able. 2 and 3 post 
From l~(/' only. Maximum 9 

To P/s" stationary clips. 

[ Pushbutton Switches I 
TYPE 5M 

Standard Grigsby has the linear action answer to your switching needs. A complete range 
of push button switches designed to meet a variety of performance requirements, from 
single button switches to multi·button modular assemblies. 

Poles Life 
Per Button Terminal Contact Insula- Expectancy Electrical 

Type Button Spacing Type Type tion To Rating Mechanical Action 

15mm 
Printed Spring-return, push-G .59011 ) High 

Series 18mm Circuit Reliability Best 500,000 5Amp push and inter-Iock-
1 to 20 2 to 12 (.708") or Double Grade Cycles @ ing action in various 
Buttons 20mm Solder Wiping Phenolic 125 VAC combinations, with or 

(.787 11 ) lug without block·out. 

PBPe 
2,4,6 or 8 lOmm 

Glass Poles, 12.5mm 25,000 4 Amp Spring-return, push-
400 Double 15mm Printed Single Filled Cycles @ push and inter-lock· 

1 to 10 Throw, Per 17.5mm Circuit Wiping Alkyd Minimum 125 VAC ing action. 
Buttons Button 20mm Stator 

Switching Designed 
Printed From Primarily 

3010 1 Pole, tor Single Circuit Single Best 25,000 1 Amp Normally spring-return 
an~ On-Off to Button or Wiping Grade Cycles @ action; push-push op-
3M 4 Pole, Applica- Solder Phenolic Minimum 125 VAC tional. 

2 Position tions Lug 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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standa,.d g,.igsbll co. 

Lever Switches I 

TYPE SMLR 
• 1114" Mounting Centers 
• Insulation - phenolic or epoxy 

glass 
• 2 to 4 positions With 300 throw 

(Max. 3 pos.) or 22'12° throw 
(Max. 4 pos.) 

• Spring return available from either 
side to a center position. Elec· 
trostatic shields are available 

• A.C. Line Switch available in 30° 
throw 

• Electrical Rating (Resistive) .150 
MA. at 125 Volts; Maximum volt
age-125 Volts; Maximum Current 
-2.5 Amps @ 6 V RMS 

TYPE 6MLR 
• 1%" Mtg. Centers 
• Insulation-phenolic 
• 3 positions 
.30° throw 
• Electrical Rating (Resistive) .5 

Amps at 125 Volts; Maximum Volt· 
age-450 Volts; Maximum Current 
-3.5 Amps @ 6 V RMS 

TYPE 6050LR 
• 2JY' Mounting Centers 
• Insulation-phenolic or epoxy glass 
• 5 positions 
.20° Throw 
• Electrical Rating (Resistive) .5 

Amps @ 125 Volts; Maximum. Volt
age-450 Volts; Maximum Current 
-3.5 Amps @ 6 V RMS 

TYPE 612LR 
• Economical lever switch where de

tent is incorporated as part of a 
single wafer 

• Available with or without mounting 
bracket 

• Insulation-phenolic 
• Available in 25.7 or 30° throw 
• Electrical Rating (Resistive) .5 

Amps at 125 Volts; Maximum Volt· 
age-450 Volts; Maximum Current 
-3.5 Amps at 6 V RMS 

r _____ S_Ii_d_e_S_w __ it_c_h_es ____ ~lf~~ ____ T_h_u_m __ bw __ h_e_e_1_S_w_,_·re_h_e_s ______ ~1 

TYPE 150SL 
.2 position with 2 to 12 poles 
• Available with 9 to 21 contacts 
• Insulation-phenolic 
• Solder lug or printed circuit terminals 
• Double throw-manual or spring return 
• Contacts staked to base with "Wedgelock" construction 
• Elec~rical Ratings (Resistive) .5 Amps at 125 Volts; 

MaXimum Voltage-450 Volts RMS; Maximum Current 
-3.5 Amps @ 6 V RMS 

TYPE 300SL 
• Two position with 3 to 18 contacts on each side 
• Insulation - phenolic 
• Solder lug or printed circuit terminals 
• Double throw-either manual or spring return 
• Contacts staked to stator with "Wedgelock" 

construction 

Ganged 

SMT switches are the latest of the Stan· 
dard Grigsby thumbwheel family and are 
in keeping with the trend towards sub· 
miniaturization. These switches utilize 
the sub-miniature SM type stators and 
may be produced with either one or 
multi-wafer assemblies driven by a com
mOn thumbwheel. T·101 thumbwheel 
switches are available with either single 
or double wafer sections, and utilize a 
stator equivalent in size to the 4M series. 

Switches I 

Most Standard Grigsby switches may be 
supplied ganged. Standard and custom 
made brackets are available. Write or 
phone for details. 

• Electrical Ratings (Resistive) .5 Amps at 125 Volts 
Maximum Voltage-450 Volts RMS [ \ 

'-

_Ma_xi __ mu_m_c_ur_ren_t-_~_:_:_p~s _~_:_V R_~_S~_i_t~~_~ .. _.t ____ .J1 ,-_C __ o_m_p_a_r_a_t_i_v_e_D_a_t_a_~J 
Standard Grigsby Switch Kits are available for most types at a 
nominal charge for use by laboratories and Design Engineers for 
prototype assembly. The basic kit for each switch type includes 
detent ass~mblies, wafers, clips, strut-screws, and other compo
nents re~ulfed to produce a minimum of (25) switches. The switch 
kits are Intended to be used in making prototype assemblies only. 

LET US SAMPLE YOUR 

SPECIFIC REQUIREMENTS 

., STANDARD GRIGSBY 

SWITCH 
TYPE 

SM 
SK 

42LR 

2M 

14MLR 
7002" 

1700 
15M 

ENVELOPE SIZE 

Hgt. 
17{l' 

1'~i' 

12%i' 

IMl' 

II:!)." 
2M6" 
21%2" 

W. 

Ye" 
1'%2" 

1%" 

l%i' 
1%" 
15/a" 

15/a" 

Strut 
centers 

1%" 

2" 
2%," 

Varies ... d 6MLR 1%" l'U'" stan .. a,., grigsbll (~o. :~~~LR 1
2%" 1%" 

612-614LR I:!)," 1%" 1%" 

. MILI-
OAK CENTRALAB TARY 

Switch Switch SRO 
Type Type Types 

A 100 SR05 
F PA-600 SR03 

N, J, K PA-lOOO, 
PA-2000 (STAKED) (STAKED) 

50 

N, J, K PA-1000, 
PA·2000 SR02 

L, MF, GK PA650 PA670 SR09 

RH,CH,GK SERIES 230 SRI0 
SR12 

50,20 SERIES 200 

187, 189 SERIES 700 
185 
188 
189 

A DIVISION OF STANDARD KOLLSMAN INDUSTRIES INC. f-~:.;:,.clT',-0----j...:l,-,Y."-4'_'+=-1'-"%"'''-'l---+----+-----I-_ 
80, 170 

130, 131 
001, 002, 

150 003 & 
125 SERIES 

920Rathbone Ave .• Aurora, III. 60507 Dept A 3M 
Telephone 312-897-8417. TWX 910-232·3138 150SL 

300SL 

SMLR I1J~i' 1%./' %" 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2783 



BUY THE RIBBON SWITCH IN THE 
SIZE YOU NEED! 
SUCCESSFULLY PROVEN IN ALL IN
DUSTRIES_ PATENTED CONSTRUCTION 
WITHSTANDS MANY TONS OF FORCE 
YET CLOSES ON LIGHT FINGER PRES
SURE. TAPESWITCHES ARE UNEX-
CELLED FOR - SAFETY ___ AUTOMA-
TION _ . _ ANTIBURGLAR SYSTEMS ... 
COUNTING ... TIMING _ .. DOOR CON
TROL ... LIGHT SWITCHING ... 
MACHINE CONTROL ... MATERIAL 
HANDLING INSTRUMENTATION . . . 
COMPUTER AND CONSOLE SWITCH
ING ... AND MANY OTHER APPLICA
TIONS. 

These versati Ie sensi ng 
switChes may be used directly 

1-%6"-/ 
c==G:-:n 

RIBBON SWITCHES 141-BPH 
Factory sealed units with J..------+ 
18 inch connecting wire 107-LS 
at one end. Styles shown 
in box have 8 oz. nominal 
finger sensitivity. 131-A 
- 40 oz.; 101-8 - 12 oz. 
sensitivity. Standard 
lengths: 1, 2, 5, 8, 10, 12, 
15, 18, 20 ft. 

1--%"-1 
• 

107-RS 

with electro-mechanical devices J..----------------1 
and solid state devices_ 
Pressure at any point from 
hand, foot, or vehicle will cause 

. contact. These are ideal for 
instrumentation and control 
tasks because of their flat con
figuration, "Press-at-any-Point" oper

TAPESWITCH RELAY R-l 
FOR NORMALLY CLOSED OR 
NORMALLY OPEN OPERATION OF 
ANY TAPESWITCH. Plug-in unit 
gives NC or NO control of 117 
Volts AC, 5 Amperes. Built-in low 
voltage transformer. 

ation, and sealed qualities_ J..---------
TAPESWITCHES are designed 
in accordance with the best 
principles of switch and cable 
design, with jacketing and in
sulation meeting the require
ments of MIL-C-9154 and MIL-
1-631C respectively_ Results 
are exceptional stand-by re
liability (required in alarms) as 
well as excellent contact per
formance. 
Typical life tests with repeated 
impacts at ONE POINT on a 
Tapeswitch have given over 
three million operations with
out failure. (24 Volt AC relay 
coil 0.3 Amperes) 

RATINGS: All Tapeswitch products 
are rated 117 VAC, ·at 1 Ampere. 
However for floor switching, 30 VAC 
or less is recommended. 
NOTE: U.L. classification for Ribbon 
Switches does not presently exist. 

CALL OR WRITE FOR OUR 
COMPLETE CATALOG C4-E 

CVP SWITCHING MATS 
CVP style mats are durable yet flexible, 
and only Va inch thick (approx.l. Available 
in sizes 20 x 32 inches, 17 x 23 inches and 
6 x 23 inches. Very popular items. 

RBMA ROAD SWITCH 
Successful, rugged roadway switch for 
counting, timing, controlling by vehicles. 
Replaceable sealed switch element. 2" wide, 
7,l6" thick. Std. lengths: 2, 3, 5, 8, 10 ft. 
Cast iron end protectors available. 

PE-30 
UNDER CARPET 
SV(ITCHING RUNNER 
30 inches wide x %2 inches thick and can 
be cut to any length from 25 ft. or 5 ft. roll. 
For indoor use under carpeting. Tape
switches in parallel between Polyethylene 
sheets. Tinned wires for easy twisting or 
soldering connections. 

Unique patented design universal safety 
cushion switch for leading edge of doors, 
machinery, etc. Responds to side thrust and 
head-on thrust. Std. lengths: 6, 8, 10, 12, 
15, 20, 25, 30 ft. OTHER STYlES ALSO 
AVAILABLE. Mounts on edges I" to 2V:/" 
wide. Cushion depth 1 %". 

NC-3 NO-l FOOTSWITCH III 

NC-3 is a unique normally closed wafer 
style switch 1'/s" diameter, by %6" thick. 
Designed to sound alarm when object is 
lifted off switch. NO-l similar form but 
normally open. 20 oz. nominal sensitivity. 
Footswitch 111 normally open flat rugged, 
sealed switch, 2" x 5" X ~" thick. 

SENSITIVE 
AIRWAVE 
SWITCH 
MODEL AW Pneum. 

push 
button 

High quality diaphragm switch with adjust
able sensitivity. For operation by tubing 
squeeze I impact, air motion, vacuum. Re
mote push-buttons for explosive environ
ments, etc. Silver contacts operate normally 
open or normally closed. 

III TAPESWITCH CORPORATION OF AMERICA 
320 BROAD HOLLOW RD., FARMINGDALE, N. Y. 11735 • (516) 694-6312 - (212) 895-8713 

I 

2784 See YELLOW SECTION for Local Offices, Phones eem/1969 



THUMBWHEEL SWITCHES 

A compact, molded, printed·circuit 
wafer switch for limited space and in 
line readout. Modular type for either 
front or back of panel mounting: mod· 
ules '/z" between center lines, height 
2". Single or double pole, 10 position, 
binary or complementary codes, stand~ 
ard. Other codes available on request. 
Adjustable stops available. 

Delivery from stock! 

STEPPING SWITCHES 

TECH LABS switches are now stand· 
ard equipment in missiles as well as 
in ground controls. Furnished sealed 
to meet all specs. Write for details. 
Prices on request. 

UJ,,'dIWD SECTION 5100 

ATTENUATORS 

A complete line of audio and r.f. at· 
tenuators with both manual and RE· 
MOTE CONTROL. We will design 
components to meet your specific 
requirements, if standard units are 
inadequate. Please write for cata
logue and send us your specs for 
estimate. 

Switch to TECH LABS INC. 
FOUNDED 1935 

for the mO'st versatile line of precision switches & attenuators 
WRITE FOR NEW BULLETINS ON SWITCHES. DECADE RESISTORS. POTENTIOMETERS 

• These switches are representative of the many types Palisades Park New Jersey produced by TECH LABS meeting applicable Govern. 
. , ment Specs. Wire or teletype for further information. 

TEL.: 201·944-2221 TWX: 201·947·4730 

TAP SWITCHES 
No. No. Pole 

TYPE 3A MINIATURE 
TAP SWITCH 
Molded from DiaUyl Phthalate 
Has adjustable stop 
Specifications 
Size: 1" diameter. 1 1/4" with termi
nals. 1 deck, 1·1/16" long. '/2" for 
each additional deck. 
Rating: 1200 volts rms, 2000 VDC, 5 
amps. (carrying) 115 V. 
Insulating resistance: 100 megohms 
minimum at 500 volts DC. 
Life: 1.5-2 million revolutions. 
Temperature range: -65· C to 100· C. 
Mounting: single hole. 

PROGRAMMING SWITCHES 

Adjustable programming switches, 24 
or more positions. Available in MBB 
and BBM; manua I, motor or solenoid 
driven. Contact ratings from dry cir· 
cuit to 20 amps. 

TYPE 10A 
TAP SWITCH 
A multi·deck switch of 
small dimensions, 1·5/16" 
sq. This is a precision 
switch designed to meet 
high requirements in 
smallest possible space. 
Up to 24 positions, short· 
ing. Adjustable stop avail· 
able. 

Type 

2A 
--

2A 

2A 
----
2M 
---

TYPE 2A & 2M 
The Type 2A, a standard control 
switch for precision instruments 
and equipments, comes in 2·24 po· 
sitions and 1·4 poles per deck, with 
phenolic insulation. The 2M is iden· 
tical except for Melamine insula~ 
tion. Both are rated for 3 AMP and 
have adjustable stops. Code "S" 
denotes Ushorting" and UN" "non~ 
shorting", 

2M 

Code Pos. Decks IDee 

1S24 24 1 
----

4S5 4 1 

1N10· 10 2 

1S24 24 1 
- + 
4N3 3 1 

DELIVERY 
FROM STOCK. 

1 

5 

1 

1 

4 

ASK ABOUT OUR 
POWER CONTROL 

SWITCHES 

TYPE 900 

Max. Pos. Max. Pos. These standard rugged control switches are 
the standby for equipment calling for de· 
pendable switches in a hurry. Will meet all 
standard government specs. All parts car· 
ried in stock. An infinite number of com
binations possible. Teletype your specs. 

Type Size Raling Short. Non·Shorl 
------- --

600 13.4",sq. 5A. 24 12 
--------~--

800 2';''' sq. 5A. 32 16 
-------

900 2%" sq. IDA. 48 24 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2785 



SECTION 5100 mil"",. 

VOLTAGE PROTECTORS (Pal Pend.) 

I' rn 00 00 
STANDARD 

. . 

TRANSTECTOR. PROTECTORS 
prot~ct IC's, equipment,systems . .. 
against accidental shorting,excessive 
voltages or currents! 
Now you can have absolute 
protection in ~50 nanosec. 
Standard unit operates like 
typical SCR crowbar circuit, but 
gives higher reliability, accu
racy and surge capacity. Solid 
state. Fail/Safe. Inexpensive. 
Can meet Mil. Specs. Select from the most complete line of mod
els, trip points and optional features. 

00 00 []J (1] 00"'" 
OPERATING OPTIONAL CONTINUOUS STANDBY OPER. MODELS 

TRIP POINT VOLTAGES 
TYPE 

CURRENT LEVELS FEATURES POWER DISSIPATION POWER TEMP. 
LOSS 

AVAILABLE ALL MODELS AC 0- 5 amps. 5 Series I watt 5 Series ±5% tolerance, standard; A III 
V OVERVOLTAGE or iii ±1% available 5 - 10 amps DC 10 Series AUTO-SWITCH 2.5 watts 10 Series c: 0 

3 5 6.5 7 11 -
10 - 20 amps 20 Series 5 walls 20 Series 

.§ 
0 

UV UNDERVOLTAGE DC R $ 
L() 

12 14 22 26 30 N 
Typical time delay: 30 millisec from Only 20 - 50 amps 50 Series MULTI·SENSE 15 walls 50 Series 

(5 
+ power turn-on. 32 38 50 60 70 > ~ - ~ 

UOV UNDER/OVERVOLTAGE 80 90 125 160 200 DC 50 -100 amps 100 Series E 30 watts 100 Series E $ .9 e Typical time delay: 30 millis9C from Non-standard and trip points over only 100 - 150 amps 150 Series VARI-ADJUST 30 watts 150 Series 
~ D.. 

0 

power turn-on. Two trip points. 200 V available on request. L() 

III L() 

III 
AC I 

HV HIGHVOLTAGE 600-10,000 VDC 1-10 amps L e 
0 or 

SpeCific specifIcations on request. 300-800 VAC DC 

CASES Sizes and Weights 

CASE 1 I CASE 2 I CASE 3 I CASE 4 I CASE 5 
.88" x .S3"'dis. 1.25/1 x 1.0" die. 1.5" x 1.5" dis. 2.5" x 2.17" die. 2.5" x 2.5" dia. 
weight: 11 gms. weight: 40 gms, weigl'1t:·100 gms. weight: 400 gms. weight: 500 gms. 

MODELS SERIES 

FROM O·2OOV 5 10 20 50 100 150 
OVERVOLTAGE CASE 1 CASE 2 CASE 3 CASE 4 CASES CASE 5 

UNDERVOLTAGE CASE 3 CASE 3 CASE 4 CASE 4 CASES CASES 

UNDERjOVERVOLTAGE CASE 3 CASE 3 CASE 4 CASE 4 CASES CASES 

MULTI-SENSE CASE 1 CASE 2 CASE 3 CASE 4 CASES CASES 

VARI-ADJUST CASE 3 CASE 3 CASE 3 CASE 4 CASE 5 CASE 5 

AUTO-SWITCH CASE 3 

AC UNITS CASE 3 CASE 4 CASE 5 

HIGHVOLTAGE Available on request 

·"For case dimensions not specified and for custom units, contact factory. 

HOW TO SELECT 

rn SELECT MODEL REQUIRED MODEL 0 
00 SELECTTRIPPOINTVOLTAGE VOLTAGE 0 
TRIP POINT should be at maximum "safe" voltage level your cir-
cuit can handle without damage, and should be as close to your 
regulated voltage as pOSSible, yet high enough to prevent nuisance 
tripping. Be certain to allow for regulation tolerance of power 
supply and nominal trip tolerance of Protector. 
AC trip points are selected by chOOSing a point between peak 
voltage (not· RMS) and circuit failure level. 

[!] SPECIFY AC OR .DC TYPE 

[!) SELECTOPERATING CURRENT LEVEL SERIES 
Choose SERIES within which circuit's nominal current range falls. 

o 
o 

00 SELECT OPTIONAL. FEATURES OPTIONS 0 
[]] IF USING CURRENT LIMITING POWER SUPPLY ~ 
Verify the maximum CONTINUOUS POWER DISSIPATION of the 
Series selected. If p. ower. to be dissipated exceeds specified watt- .. 
. age, select next higher Series. Assume maximum voltage drop 
across protector to be 1.2SVDC at rated temperature. 

. PARTNUMBER·~ . 

2 3 5' 

1-100 amps 
LIGHT INDICATING ., 

f!! 
Z 
::> 
() 
Cl 

COMBINATION CIRCUIT PROTECTORS 
Protect against transient voltages, currents and shorts with one unit. 
Overvoltage, undervoltage, under/overvoltage, mUlti-sense, vari-adjust 
options. Operating temperature _55 0 to +85 0 C. Complete unit dimen
sions: 3.25/1 Lx .75/1 W X 2.0/1 H_ Custom trip points available. 

CURRENT TRIP POINTS 
Instantaneous trip breaker is standard. Tlma delay available. 

VDC MODELS 
(50 vec Max.) 

AMPS 
1,2, 3, 5, 

7, 10, 15, 20 

VAC MODELS 
(250 VAC Max.) 

AMPS 
(60 cps operatIon) 
0.5, 1, 2, 3, 5, 
7, 10, 15, 20 
(400 CPI1l operaUonl 

2, 5, 10, 15. 20 

VOLTAGE TRIP POINTS 

VDC MODELS 
VOLTS 

3, 5, 7, 11, 12, 14, 
22, 26, 30, 32, 38, 50 

LAB-TEST PROTECTORS 

VAC MODELS 
VOLTS 

Up to 400 VAC 
on requesf 

Protect against accidental shorting, appli
cation of excessive voltages, or production 
wiring errors when testing. Gives transient 
voltage and reverse polarity protection. Pro
tects in :S 50 nanosec. 23 easily selected 
voltage protection levels. 

, 
MODEL 1000 MODEL 2000 

PROTECTION 5-50 VDC 
VOLTAGE 5-12. 1 volt steps 
RANGE 12-40. 2 volt steps 
(23 steps) 45 and 50 volts 
OPERATING 
CURRENT 10 amps 
LEVEL· 
MALFUNCTION Panel Lights Flashing Light INDICATION 

MOUNTING Bench Std. 19" Panel 
3-1/2" high 

LIST PRICE $165_00 $135.00 

You. name the protection problem· 
... we'll provide the answer! 

TRANSTECTOR. 
-SYSTEMS 

ABSOLUTE 
TRANSIENT 
PROTECTION 

3025 W: Mission Road 
Alhambra, Calif_ 9180.3 
(213) 283-9278 

a division of M & T Chemicals Inc., subsidiary of American Can Company 
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UNIMAX SWITCH 
The complete line of snap-acting switches for military and commercial applications. For detailed 
information about electrical ratings, dimensions, mountings, actuators, and operating characteristics, 

refer to these cata logs. 

BASIC PRECISION 
Catalog 

10 

covers basic-precision, heavy
duty, high-current, high-sen
sitivity, high-temperature, 
moisture-sealed, and direct
current switches. Gives 
operating characteristics of 
switches with plunger, lever, 
and roller actuators. Shows 
terminal and switch enclo
sures and attachable actua
tors. Includes electrical and 
mechanical life data. 

Electrical ratings 
up to 25 amperes 
2 horsepower 
250 volts 
UL and CSA listing 

SWITCH ASSEMBLIES 

8 .. pol~ sequence-selector switch 

Our switch application de
partment will work with you 
in designing special mount
ings and actuators for single 
switches or combinations of 
switches to meet your design 
and performance require
ments. 

SUBMINIATURE 

covers subminiature and min
iature-subminiature switches 
and switch assemblies in 
basic, moisture-sealed, high
temperature, and environ
ment-free types. Gives 
operating characteristics of 
switches with integral or 
auxiliary actuators. Shows 
designs to dimensional and 
test requirements of MIL-S-
6743 and MIL-S-8805. 

Electrical ratings 
up· to 7 amperes 
250 volts a-c or 
28 volts d-c 

LIGHTED PUSHBUTTON 
SWITCH 

Unimax Series 9 LPB controls 
are designed to meet the re
quirements of MIL-S-22885. 
Choose from a wide range of 
display styles and color coding, 
2, 3 or 4 pole, momentary or 
alternate switching. Features in
clude front-panel mounting 
with a single screw, internally 
bussed lamp circuits and simple 
pull-push relamping. Exclusive 
spring-loaded lamp sockets 
eliminate usual terminal-to
lamp continuity problems. 

Ask for Catalog 50-1. 

METAL-CASED 

covers switches in cast metal 
housings that protect the 
basic switch against mechan
ical damage as well as against 
environments common in in
dustry. Shows housings and 
actuators particularly suited 
to industrial safety and auto
mation services. Construc
tions include splash-proof, 
explosion-proof, and immer
sion-proof enclosures. 

Electrical ratings 
up to 20 amperes 
480 volts a-c and 
2 hp, 250 v. a-c. 
UL and CSA listings 

MINIATURE 
.SUB-MINIATIJRE SWITCHES 

Exceptionally compact 
SPDT switches meet 
MS2457-1 per MIL-S-6743. 
Turret terminals molded in
to housing of high strength 
phenolic. Integral actuators 
permit wide choice of op
erating means and simplifY 
installation. Can be stacked 
five to the inch. 28 v.d-c. 

Ask for Catalog 20. 

Unimax Switch 

eem /19'69 

DIVISION MAXSON ELECTRONICS CORPORATION I WALLINGFORD, CONNECTICUT 06492 

Tel: 203-269-8701 TWX: 710-476-1397 

See YELLOW SECTION for Local Offices, Phones 

GENERAL-PURPOSE 
Catalog 

40 

covers miniature, general
purpose, open-blade, and 
moisture-sealed switches 
widely used for automatic 
control in household appli
ances, office machines, vend
ing machines, and other elec
trical apparatus. IncJulies 
double-pole and high-current 
designs with lever, roller, 
plunger, and pushbutton ac
tuators. 

Electrical ratings 
up to 25 amperes 
1 ~ horsepower 
250 volts a-c 
UL and CSA listings 

AUTOMATIC-RESET 

Break circuit when door 
opens.; allow manual closing 
for live-circuit tests; auto
matically restore safety in
ter-lock on recJosing: SPDT 
or DPDT action at 15 am, 
peres 250 volts a-c. 

Ask for Bulletin No 412 

2787 
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A Complete Line of PAMIPDM 
and PCM Telemetry Products 

'MIi'hlffit#l SECTION 5200 

Model 630 Airborne PCM Encoder 
• Digital or analog input to any channel 

PCM Telemetry 

• 
~ ... 

PAM / PDM Telemetry 

PCM 

.. ~-::::- iIJ!iII" -
III _- __ -_ IJ!I _ ~ ~ 
'''' ., ! ---- ------ ----- --- - ~-

Model 612 
PCM OECOMMUTATOR 
• Up to 512 words per main 

frame 
• Up to 512 words per- subframe 
• Up to 32 bits per word 
• 10 mode subframe 

synchronization 
• Up to 8 svllables per word 

lIo~el 613 
PCM SICNAL SIMULATOR 
• Three independently 

programmed words 
• Incrementing 10 subframe sync 

word 
• Built-in noise generator 
• Any frame length - 1 to 799 

words 
• Any word length - I to 32 bits 

• Bit rate up to lOOk Hz 
• NRZ-M and NRZ-L outputs 

• Up to 45 words per frame 

• Up to 13 bits (plus parity) per word 

• Automatic offset and scale factor calibration 

Model 635 PCM Monitor 
• Accepts up to 13 encoder inputs 
• Displays in both binary and scaled and offset decimal units 

• Records and reproduces post-detected telemetry signals 

• Separates multiplexed FM video signals 

• Decommutates PCM, POM and PAM signals 

• Presents selected demultiplexed and decommutated data on display devices 

Model 600 PCM Signal Simulator 
• Five independently programmed words 

• Any frame length - 2 to 512 words 

• Any word length - 2 to 32 bits 

• ID mode subframe synchronization 

Model 620 Bit Error Rate Monitor 
• Five-digit decimal Nixie display - direct reading in bit error rate 

• Selectable test length from 103 to 10 7 bits 
• Compares source data bit-far-bit to test data 

• 0 to 4 bits range delay in increments of % bit to compensate for delay in 
unit under test 

Model 604 PAM / PDM Decommutator / Subdecommutator 
• Versatility and Performance Offered in the Model 603, plus 

Subdecommutator Features 

• Digital outputs in binary a~d/or BCD formats 

• Auto-set and auto-slice I gain capability for completely automatic set-up 

Model 611 PAM / PDM Signal Simulator / Calibrator 
• 130 Channels 

• Independently Programmed Data Level for Each Channel Allows Simulation of 
Virtually Any Format 

• Remotely Controllable 

PAM/PDM Model 603 
PAM/POM OECOMMUTATOR 
• Wide capture range ==30% 

from preset center rate 
• Rates from 1 channell sec to 

10,000 channe Is! sec--con· 
tinuously selectable without 
changing plug-ins 

• Frame lengths up to 130 
channels 

• Pattern rec~gnition technique 
employed with selectable auto
matic IRIG frame or program
mable frame synchronization 

1Io~.1 607 
PAM DECOMMUTATOR 
• Up to 90 channels per main 

frame 
• Up to 10,000 channels per 

second 
• Pattern recognition for frame 

synchronization 
• Aceepls PAM (RZ), PAM (NRZ) 

or PDM time multiplex input 
formats 

ASTRODATA INC. P. o. BOX 3003 • 240 E, PALAIS ROAD, ANAHEIM, CALIF .• (714) 772-1000 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2789 
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I I HELIX RESEARCH 
ASSOCIATES. INC. 

SIGNAL 
CONDITIONING EQUIPMENT 

B3B4 HERCULEB BTREET, LA MEBA 
CALIFORNIA 92D41 [714l4B15-315157 

Short Form Catalog 
INDUSTRIAL MILITARY 

If you have a tough, tricky or unusual problem, the Engineering and 
Management Team at HRA is the key to its solution. We have the 
facilities, the talent and the desire to provide you with perfection 
through miniaturization - small, lightweight, and rugged reliability 
describes HRA components. 
HRA's manufacturing facilities utilize the most advanced techniques 
known to solve its customers unique problems. With rigidly enforced 
Quality Assurance and Quality Control procedures HRA's customers 
are assured high production of the best possible quality on schedule. 

The components on these pages represent a few HRA solutions to 
unique customer problems, but HRA's capabilities are by no means 
limited to the manufacture of stock items .•. our facilities are 
available to you for the development of eqUipment of highest re
liability for the most specialized applications. Check us out, find 
out how we can provide prototypes when you need them, schedule 
production units to meet your schedule, to your exact specifications, 
at the greatest possible savings in cost. 

SERIES J300 STANDARD OSCILLATORS 

Type Frequency Range Temperature Range Temperature Coefficint Input VDC Output Waveform Size Volumle 

Re 100 Hz to I MHz -40°C to +85°C 50 ppm/oe +4 to +40 or ±Voltages Sine or Square 1;' cu. in. 

Le I KHz to 100 MHz -40oe to +85°e 50 ppm/oe +4 to +40 Sine or Square 1;' cu. in. 

SERIES J400 CRYSTAL OSCILLATORS 

Type Frequency Range Temperature Range Temperature Coefficient Input VDC Output Waveform Size Volume 

Xtal 100 Hz to 10 KHz -40oe to + 700 e 10 ppm/oe +4 to +40 Sine or Square 1.5 cu. in 

Xtal 10 KHz to 1 MHz -40oe to + 85°e 10 ppm/oe +4 to +40 Sine or Square 1.0 cu in. 

Xtal 100 KHz to 10 MHz -40oe to +105°e 5 ppm/oe +4 to +40 Sine or Square 1/2 cu. in. 

Xtal 10 MHz to 125 MHz -55°e to +105°e 5 ppm/oe +4 to +40 Sine 1/2 cu. in. 

SERIES JSOO VOLTAGE CONTROLLED OSCILLATORS 

Type Deviation Frequency Range Temperature Range Temperature Coefficient Input VDC Input Sensitivity Output Waveform Size Volume 

Re Up to ±40% 100 Hz to.3 MHz -40oe to +85°e 50 ppm/oe +4 to +40 or ±Voltages 50 mv and up Square I cu. in. 

Re up to ±20% 100 Hz to 3 MHz -40oe to +85°e 50 ppm/oe +4 to +40 or ±Voltages 10 mv and up Sine or Square 1;' to 1.5 cu. in. 

INDUSTRIAL VCD MINIATURE VCO MICROMINIATURE 

SERIES J 600 AMPLIFIERS 

Type Input Sensitivity Frequency Response Voltage Cain Temperature Range Input VDC Stability Common Mode Size Volume 

Mixer Above 250 mv within ±0.5 DB from Adjustable from -20oe to +85°e +28 VDe ±IO% ±0.5% NIA 1;' to 2 cu. in. 
Amplifier 100 Hz to 200 KHz I to 20 

Differential Down to 50 mv De to 5 KHz Up to lOa -20oe to +85°e +28 VDe ±0.5% ±7v 1/2 cu. in. 
DC Amplifier 

Differential Down to 100 mv De to 5 KHz 50 -20oe to +85°e +28 VDe ±tJ.5% ±50y 1/2 cu. in. 
De Amplifier 

SERIES J 700 POWER SUPPLIES 

Type I nput Voltage Output Voltage Temperature Range Ripple Stalrility Load Size Volume 

De· De +28 VDe Fixed or Adjustable -40°C to +85°e 0.5% Peak Up to ±0.5% "Milliamperes I cu. in. 
Regulated Supply 20% 5 volts up to 40 volts to Peak up to 5 amps Depending on Load 

De - DC +5 VDe Fixed or Adjustable -40oe to +85°e 0.5% Peak Up to ±0.5o/o' Milliamperes 1 cu. in. 
Regulated Supply ±20% 5 volts up to 40 volts to Peak up to 5 amps Depending on Load 

SPECIAL VOLTAGE CONTROLLED OSCILLATORS 

Type I Deviation Frequency Range I Temperature Range I Temperature Coefficient .1 Input Sensitivity IOutput Wave Form I Input Voltage I Size 

FM Record AmPIi'1 Up to ±40% 
fiers, up to 7 speed 

TRY HRA FOR YOUR SPEelAL veo 

I. 
2790 

Up to I Ambient up to I Down to 50 ppm I 20 mv and up J Square or Sine 1+4 to +40 or I ease or card down 
1 MHz full MIL Spec. ± Voltages I to I" x 2" x 0.3" 

REQUIREMENTS - INDUSTRIAL veo's ARE A HOUSE SPECIALTY 

I HELIX RESEARCH 
ASSOCIATES. INC. 
8384 HERCULES STREET, LA MESA 
CALIFORNIA 92041 [714] 465-3557 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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COMMUNICATIONS DIVISION Since 1922 

Transmission Terminals For Data, Control, 
Telephone, Telegraph and Telemetering Applications 

AM and FS Voice 

SSB Voice 

High Speed Data 

Analog Telemeter 

The 2056 Series represents the ultimate in 
tone channel design in as much as a single 
packaging concept' is employed to accom
modate all tone channel requirements for any 
application. 

AM channels may be intermixed with FS 
channels and various combinations of both 
types of receivers and transmitters are ac
commodated. 

Basic modules are provided which are com-

The Model 2710 SSB Terminal was designed to 
provide a high quality voice channel for voice 
communication or data transmission for appli
cation to microwave, static, power line and 
radio system base bands. Two basic groups, 
one of 14 channels, and occupying the fre· 
quency spectrum 4·60 kHz, the other of 12 
channels, and occupying the frequency spec
trum from 60·108 kHz are available. The chan· 
nels may be applied singly or in groups with· 

RFL Data Sets are compatible with and 
will transmit into Bell Sets (l03A-103B-
103F-202B-202D). Recent FCC changes al
low customer owned data sets to directly 
connect to standard telephones at great 
cost savings. 

The Model 2056 operates at any speed up 
to 2400 bits per second on a non·synchro
nous basis on standard bands, and much 
higher, with wider bands. 

The new coherent modem, Model 3227, is 
capable of transmitting high speed binary 
coded data and clock information simul
taneously. There is no need for expensive 
synchronized clocks in end-equipment. The 
need for accurate timing is also eliminated, 
permitting operation through adverse con
ditions. 

The Model 2203 Variable Frequency Telemeter 
system provides complete circuitry for teleme
tering DC or low frequency' AC voltages by 
means of an audio frequency shift carrier 
which is modulated at a sub·audio frequency 
rate of 10 to 30 Hz or by polar current pulsed 
at 10 to 30 Hz. Full·scale span of the measured 
DC quantity is represented by the 10 to 30· 
cycle modulation frequency which is directly 
proportional to the EMF applied to the trans· 
mitter. At the receiver, the telemeter signals 
are demodulated, and the output DC potential 
or current is directly proportional to the modu
lated signal. This output may be used to oper-

mon to all applications. Special requirements 
which are peculiar to particular systems and 
applications are provided by accessory mod
ules mounted on plug-in cards similar to the 
basic modules and connected at the rear of 
the mounting shelf. This packaging concept 
provides for maximum economy and versa
tility since basic modules are common to all 
applications encountered in telemetering, con
trol and telegraph applications. 

out common equipment. Since the 2710 is 
particularly suitable to low density require· 
ments no attempt has been made to overcrowd 
components which would reduce system flexi
bility and complicate system and maintenance 
procedures. All basic circuitry including chan~ 
nel filters are provided with front panel test 
points and controls for convenience in system 
monitoring and servicing. By dual translation, 
channels up to 300 kHz are available. 

The Model 4000 data channel provides its 
own synchronized output at both the re
ceiver and transmitter. It is capable of 
high-speed rates for both clock and data 
information and operates at discrete bit 
rates of 600, 1200, 1800 and 2400. 

The newly designed Model 25400 Adjust
able Delay Equalizer is totally compatible 
with all RFL data sets as well as all 
other data transmission facilities. This 
variable system provides precise equaliza
tion of communication paths with respect 
to either phase or amplitude, or both, 
which is essential to high-speed data trans
mission. Resultant flat response and am
pi itude attenuation insures distortion-free 
transmissions over minimum grade voice 
lines. 

ate potentiometer recorders and DC milliam
meters. Modified modules are also available 
for modulation frequencies of 7.5 to 15 Hz for 
use over narrow band transmission facilities. 
Other frequencies are also available. 

Any DC input voltage range of 20·millivolt to 
1000-millivolt span is available as standard. 
Modules are also available for slide-wire and 
higher voltage inputs. Output current from the 
receiver has a 2·milliampere span into 2500 
ohms maximum for 10 to 30·Hz modulation 
frequency variation. Output current up to 50 
rna also available. 

All terminals are fully transistorized and miniaturized using modular type construction for minimum space 
requirements and ease of maintenance, allowing a maximum of channels to be installed without sacrificing 
versatility, performance and system adaptability. All units are standard 19" rack mounted with other 
mounting options available. 

DC Loop Option Module 

Provides all 
common telegraph 
options 

Accessories 
A wide range of accessory units are available 
for all systems. Some include a 2, 10 or 50 
watt power amplifier. Compandors for im
proved signal to noise ratio. System regu
lators for wide line attenuation changes. 
Matrix systems for economical transmission 
of numerous control functions. Special mount
ing shelves and weatherproof enclosures. 

IO-Watt Amplifier 

RFL Industries, Inc. 
FORMERLY R.l.DIO FREQUENCY L.l.eOR.l.TORIES, INC. 

S Thermocontrol Division 
ee page 1473 Temperature Measurement Control 

Communication Division. Boonton, New Jersey 07005 • U,S,A. 
Tel. (201) 334·3100 / TWX: 710·987·8352 / CABLE: RADAIRCO, N. J. 

See page 1472 Instrumentation Division 
Metrology, Magnetics 
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FREQMETERS, DISCRIMINATORS, PHASEMETERS 
Solid state frequency-fa-de converters and discriminators will linearly convert 
frequency or repetition rate of signals to a proportional de output. Waveforms 
can be sine, square, pulse, sawtooth or triangular. Standard models are avail
able to cover a wide range from zero to 300 kcps. Expanded scale, differential 
frequency, under lover frequency and phase detectors are available (meter, 
meter relay and relay types are also available). These units have been 
designed for applications where stability, ruggedness, long life, efficiency and 
freedom from maintenance are prime requisites. Miniature, stable and rugged 
designs make these units ideal for military, aerospace, industrial and 
portable applications. 
Orily the Models 400 to 440 Freqmeters are basic f-dc converters, Ihe output 
being proportional to the product of frequency and peak input voltage. The 
410KF to 440KF are solely frequency dependent (independenl of peak input 
voltage). 450KF 10 480KF units require lower drive (millivolts). 410M 10 

440M units have a visual panel meter readoul. The 410MR 10 440MR have a 
visual panel meter relay readout with external min~max adjustments. The 
4B6E is an expanded scale Freqmeter while the 491ME is a mirrored~scale 
visual panel meter version. The 411 and 421 units are difference Freqmeters. 
The 401 series FM discriminators are for IRIG channel telemetering. The 471 
is a Hi~Lo pass frequency sensitive relay suitable for underlover frequency 
and speed detection and control. The 476 frequency detector is a narrow 
bandpass frequency sensitive relay. The 791 Phasemeter is a phase~to~ 
voltage converter. 

You'll find microfilm dala sheets and applicalion noles In VSMF or Ihe 
Thomas Supplementary File. 

If you have a special requirement, phone, wire or write for an immediate 
reply or calalog. Shipments can be same day, if you call early. 

COMPARATIVE TABLE OF SPECIFICATIONS FOR FREQMETERS, DISCRIMINATORS & PHASEMETERS 
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DESCRIPTION V~510 veo and a 300 VF V~to-F converter. The 0581005 converts Pressure-to-
Solid state oscillators and converters are available in many types {MIL-SPEC Frequency directly via varying inductance (diaphragm type). The 5001 FM 
too). 5-100, 5-200 are LC sine oscillators (rugged and stable). The 5-300 is Transmitter and the 5002 veo go together for a single channel miniatUre 

tuneable, not as rugged. but excellent for ground support equipment. telemeter. The 5021 TELEMOD combines the two in a single micro-package. 
C-llO, CH-l14 (400 cps reference) are heater-crystal controlled. fully encapsu- The TCD-10l is a solid state chopper or demodulator driver (square wave 
laled for ruggedness. PG-ll1, PG-112 and PG-113 are crystal controlled. (no inverter) with .4 isolated output windings. The Model 3001 differential opera-
heater) square wave generators, ruggedized and miniature for airborne, tiona I amplifier is a workhorse and you can assign it to a multitude of analog 
military and space applications. The TF-120 is a tuning fork reference sine functions. The Model 3051 is an isolated single-supply (28 VDe) version of 
asci Ilator. Series 300VF Voltage-Ta--Frequency converters change analog the 3001 (dual-supply). The Model 3002 op-amp is superlative In its capa-
signals to the frequency (time) or digital domain (use electronic counter) pilities, i.e. microvolt input, 0.6 microvolts/oC. and 2 picoamps/oC. drift, 
and are perfectly matched to our Series .400KF Freqmeters. The V-SIO, V-SI3 300 megohm input impedance, short-circuit proof, no compensation required, 
(20 millivolt input) Voltage Controlled Oscillators (VCO) are designed for no latch-up, zero offset adjustable, wide temperature range, microminiature, 
IRIG FM telemetering. The V-521 is a micro-version of the V-Sl0 (without replaces chopper-stabilized amplifiers. YOU'll find microfilm data sheets and 
output bandpass filter). AD-55l, AD-552 (20 millivolts input) are Voltage-To- application notes in VSMF or the Thomas Supplementary File. Phone, wire or 
Frequency Converters with sine wave output. PF-1001, PF-1OO7 are Pressure- write our engineering department for a quick considered quote on your 
To-Frequency Converters (potentiometer type) respectively matched to a specifications or for our catalog. Shipments can be same day if you call early. 

COMPARATIVE TABLE OF SPECIFICATIONS FOR OSCILLATORS, CONVERTERS & OPERATIONAL AMPLIFIERS 

Volts- Z Freq. Waye Volts Load Drift Accu- V Temp. ho,k Vib. Ace. Size WI. 
Model Type *Pressure Mil k,ps Form Mil. kll %/oC ra,y% Voll ma °C G G G inclles grams Fig. 

8-100 LC Fix Tuned Oscillator .025-50 sine 2Vrms 35 0.05 0.50 28 Oto+80 500 35 700 2.32xO.94 Dia. 30 
S-200 lC Fix Tuned OSCillator .025-50 sine 2Vrms 35 0.05 0.50 28 Oto+80 500 35 700 1.32x1.32x1.69 60 
S-300 lC Tuneable Oscillator .025-100 sine 2Vrms 35 0.10 I 28 2 Oto+ 80 15 10 200 0.97xI.60x3.40 65 
C-110 Xtal-Heater Oscillator 15-125 sine 2Vrms 10 O.OOOS .002 3-28 100 -55 to +85 50 15 200 1.37xI.37.3.9O 200 3 

- CH-1l4 Xtal-Heater Oscillator .001-20000 sine 2Vrms 5 0.0001 .001 10-35 100 -55to+85 15 10 20 2.38.2.75x3.81 500 4 
PG-lll Xlal Cont. Pulse Generator 2·500 square IOVp·p 5 0.0005 .003 28 50 -55to+85 50 IS 200 1.00.1.55.0.56 100 2 
PG-l12 Xtal Cont. Pulse Generator 500-20000 square 10Vp·p 5 0.0005 .003 28 50 -55 to +85 50 15 200 1.25.2.00.1.75 40 5 
PG-ll3 Xtal Cont. pulse Generator 16-500 square 10Vp-p 5 0.0005 .OOS 15 20 -55to+85 50 IS 200 1.00.1.55.0.56 40 5 
TF-120 Tuning Fork Cont. Osc. .06-7 sine IVrms 0.6 0.005 .01 20-35 8 -55to+85 1.37,1.37,3.90 225 3 
310VF Volt-To-Freq Converter 0-10 15 0-0.1 pulse 10Vp·p 10 O.OS I ±IO tiO Oto+50 2SO 25 SOO 1.31,1.31,1.75 100 4 
320VF Volt-To-Freq Converter 0-10 15 0-1 pulse 10Vp·p 10 0.05 I ±IO ±20 Oto+50 250 25 500 1.31,1.31'1.75 100 4 
330VF Volt-To-Freq Converter 0-10 15 0-10 pulse 10Vp-p to 0.05 1 ±10 ±20 Oto+50 250 25 500 1.31x1.31,1.7S 100 4 
340VF Volt-To~Freq Converter 0-10 15 0-100 pulse 10Vp-p 10 0.05 I ±IO ±20 Oto+50 250 25 500 1.31,1.31.1.75 100 4 
V-SIO Volt Controlled Osciilator 0-5 0.5 0.3-110 sine 2Vrms 100 0.003 0.25 -28 -7 Oto+80 125 25 200 1.06x2.25x1.66 50 10 
MV;SI4 Volt Colilriiffed Oscillator 0-0.2 0.5 0.3-12 sine 2Vrms 100 0.003 I ±28 ±25 010+85 125 25 200 1.06.2.25xI.66 50 10 
V-521 Volt Coiifrofi'd Oscillalor 0-5 0.5 0.3-12 square 2Vp·p 10 0.003 0.50 -28 -2 010 +71 500 50 1000 0.75xO.75.1.13 20 13 
AD·551 Volt-To-Freq Converter 0-5 0.5 0-1 sine IVrms 10 0.02 0.25 -28 -25 Olo+SO 100 15 150 2.38x2.75,3.81 500 4 
AD-552 Hi GainVolHo-Freq Conv. 0·0.2 0.5 0-1 sine IVrms 10 0.04 ±28 ±25 Oto +50 100 15 150 2.38x2.75x3.81 500 4 
PF:JOOI La Pressure~To-Freq Cony. "0-5000 0.3-12 square 5Vp·p 25 0.01 28 5 -5510+85 50 15 200 2.3Ix3.38xI.19 115 6 
PF-I007 Pressure-To-Freq Cony. "0-5000 0-100 pulse 10Vp-p 10 0.05 I ±10 tiO Oto+50 SO 15 200 2.3Ix3.38'1.19 115 6 
03-1005 Pressure-To-Freq Cony. "0-10000 1.3-22 sine 3Vrms 25 0.01 0.50 28 2 010+100 400 60 500 1.72,3.82'1.22 300 7 
5001 FM Transmitter 0-5 0.5 88K-100K sine 0.5Vrms 100 0.10 3 -9 -4 +IOto+80 600 50 800 1.28,1.43.0.70 50 9 
5002 Vol I Controlled Oscillalor 0-5 0.5 0.3-80 square 2Vp-p 10 0.003 0.50 -9 -4 010+75 600 50 800 1.28x1.43xO.70 50 9 
5021 VCO-FM Transmitter 0-5 .005 BBK-100K sine 0.5Vrms 100 0.10 0.50 28 5 +10 to +40 500 50 1000 1.00,1.00'1.38 40 
TCD-IOI square 3-IOVp-p 3 0.10 2-10 10 40 -5510+100 1000 100 2000 0.89xO.84'O.75 25· 
3001 010±.01 I de ±IO I 0.01 0.1 ±15 ±7 -5510+100 300 SO 0.89xO.84'D.75 25 
3002 010±.001 1000 de ±14 0.0006 0.1 -5510+125 10000 100 0.50,0.95xO.47 8 

Oto±.OI 0.01 0.1 -55to+100 500 SO 1.41,1.75,1.06 lIS 

eem/19.9 See YELLOW SECTION for Local Office., Phone. 2793 
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ANALOG PRODUCTS----~------------------~ 

PAM-to-PCM CONVERTER 
DECOMMUTATOR 
The 00F-13 Digital Data Formatter is a versatile telemetry synchronizer which 
provides signals, conditioned and formatted, for use with PCM decommutation 
equipment, digital processors and ancillary O-A units. The DOF-13 will function 
with input signals having up to 999 channels per main/prime frame and up to 
999 channels per sub-frame, at channel rates from 1 to 12,000 channels per 
second. The DDF-13 is completely compatible with requirements of IRIG 
106-66 and industrial formats. 

MULTIPLEXERl A-D CONVERTER 
Series MADC Multiplexer/Converters are self contained multiplexers with 
sample-and-hold amplifier, analog-to-digital converter, power supplies and 
control logic in a single unit. Operations performed by the MAOC include 
multiplexing of up to 400 high, low or mixed level analog inputs, amplification, 
sample-and-hold operation, and anal og-ta-dig ital conversion with serial or 
parallel binary or BCD digital word output. Throughput rates range up to 
100 Kilosamples per second with a resolution up to 12 bits. 

100 KHz PAM DECOMMUTATOR 
The APS-1000 PAM and PDM Decommulation System provides for input signal 
conditioning, synchronization (frame and pulse) for PAM RZ/NRZ and PDM 
normal or differentiated signals with pulse rates from 1 Hz to 100 KHz. The 
system provides both parallel analog and parallel digital (10-bit) data for 
recording and processing. The APS-l000 is completely compatible with 
requirements or IRIG 106-66 and industrial formats. All controls are settable 
from the front panel, with toggle switches and thumbwheels used as applicable 
for setup and operation ease. The unit is of modular solid state design, 
and uses OTL integrated circuits in digital sections. 

10 KHz PAM DECOMMUTATOR 
The 00-1024 PAM/POM Oecommutation System is a general purpose system 
that allows reliabre decommutatlon of complex PAM formats in several environ
ments of high noise and missing channels. The system will accommodate all 
IRIG 106-66 formats plus special formats, and is composed of the following 
individual Stellarmetrics units: 

OS-10 Synchronizer 
'~O-XX Demultiplexer 
DP-l0 Power Supply 

'Available with a choice of demultiplexers to accommodate a 90 or 130 channel 
main frame. 

TELEMETRY PROCESSOR SYSTEMS 
The Omega IV Telemetry Processor, one of the 4024 series of production 
telemetry ground stations that operate simultaneously on several frequency 
modulated and time-dlvision-multiplexed inputs, with frequency responses 
totaling 100 KHz. synchronization and processing are accomplished with up to 
100 KHz PAM inputs. Under complete prognim control for all functional param
eters, including signal routing, subcarrler discrimination, PAM/POM synchro
nization, tape search and control, multiplexer sequencing, data compression, 
D-A addressing and oscillograph control, the system throughputs processed 
and Identified data to magnetic tape and oscillograph recorders. 

2794 See YELLOW SECTION for Local Offices, Phones eeml1969 



'@lIib". SECTION 5200 

DATA SYSTEMS and COMPONENTS 
I 

I-------------.-----DIGITAL PRODUCTS 

PATCH PROGRAM PCM DECOMMUTATOR 
The Model OD-2024 PCM Decommutation System is a general purpose system 
permitting reliable decommutation of complex PCM formats in the most severe 
noise environments. The system is composed of three self-powered Stellar
metrics units. 

Model DBS-20 Digital Bit Synchronizer 
Model DFS-20 Digital Format Synchronizer 
Model DDA-20 Digital-to-Analog Display 

The system uses solid-state plug-in modules to provide total flexibility. Inte
grated circuits are used in the system for all digital functions. 

STORED PROGRAM PCM DECOMMUTATOR 
Series DFS-30 Digital Format Synchronizer provides the functions of 5er;al-to
parallel conversion, sync-pattern recognition, format synchronization, word or 
channel identification, data routing to digital-to-analog converters and bi-Ievel 
storage flip-flops, The DFS-30 will accept many types of fo'rmat strategies, 
since each input PCM data word in the format is under direct control of a 
specific core memory word 'pro.grammed for its use. The memory used is an 
integrated circuit interface, 1.5 microsecond cycle time, 32 bit by 2048 word, 
random access magnetic core memory. 

AIRBORNE 
COMMUTATORS 
These airborne solid state commutators 
are versatile, rugged units designed to 
provide an accurate, stable telemetry 
pulse train in standard [RIG or special 
formats. Modular design flexibility per· 

mits PAM or PDM outputs, RZ or NRZ, or hybrid units utilizing either Junction 
FET designs (Series 251) or new flexible MOS FET designs (Series 300) in a 
wide variety of channel quantity and rate combinations with or without internal 
power ground isolation. Stellarmetrics commutators may be ordered in 
standard or special configuratians to meet ordnance, missile, or satellite telem
etry applicatians, and special ordnance design techniques permit shock 
protection up to 43,000 Gs. Small size, light weight, expandable channel 
capacity, and flight-qualified solid state circuitry make Stellarmetrics electronic 
commutators ideal for aerospace telemetry programs. 

DIGITAL LOGIC CARDS 

Stellarmetrics affers a complete line of 
high performance, multi-function digital 
lagic and analog interface cards, power 
supplies, and assaciated packaging 
hardware. Logic cards are available in 
DTL integrated circuits ar in compatible 

discrete component configuratian. Standard cards encompass more than 100 
different circuit functions. 

PRINTED CIRCUIT 
BOARDS 

Stellarmetrics has the complete in-house capability to praduce fast, quality 
prototype ar volume production of printed circuit beards. These capabilities 
include: 0 complete art work and, pheto service 0 photo. engraving and 
silk-screening 0 cammercial or military grade base material 0 plating of 
nickel, rhadium, gold through hole and solder coating 0 preciSion quad
drilling, contour routing and precision sanding 0 hardware installatian af 
eyelets, funnelets, terminals and connectors 0 processes in accordance with 
MSFC-STD-154 0 quality control system in accordance with MIL-Q-9858A 
Stellarmetrics also has the capability for assembling of printed circuit boards 
and flow soldering. 

/\ STELLA.R:METRICS 
...... ~.. an AYDIN COMPANY 

I! 
v 

Main Offices and Manufacturing Facilities: 
416 E. Cota Street! Santa Barbara, California 93102 
Telephone (805) 963-3566 ! TWX 910334-1187 

Los Angeles Marketing Offices: 
999 Sepulveda Blvd.! EI Segundo, California 90245 
Telephone (213) 322-9484 

eem /1969 See YELLOW SECTION for Local· Offices, Phones 2795 
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BOROXWARNER 

Borg-Warner Thermoelectrics 
THERMOELECTRIC COOLERS 

DEPARTMENT OF BORG-WARNER CORPORATION 

WOLF AND ALGONQUIN ROADS, DES PLAINES, ILLINOIS 60018, PHONE 312/827-3131 

INTRODUCTION TO THERMOELECTRIC PRODUCTS 
LOGISTICS Thermoelectric cooling units have many unique advantages 

over other types of coolers in their application area. 

SIZE 
They can be tailored to fit the application by easy addition or 
subtraction of modules to fill the need accurately and avoid 
waste. 

There are no requirements at the load for pumping refrigerant 
or for a source of coolant such as liquid nitrogen to be added 
during operation of the system. 

POWER INPUT 

REMOTE CONTROL 
The unit and heat sink are required in the cooling area; the 
power supply and most other control equipment can be 
mounted and operated remotely. 

Due to tailored modular construction, power requirements can 
be reduced to a minimum. Power is provided through a single 
pair of leads. 

COOLING RANGE 
Thermoelectric coolers are capable of operating from any 
heat-sink_temperature from +100°C to -100°C. 

RELIABILITY 
There are no parts that wear or clog, and no delicate moving 
parts. Gases, corrosive liquids or chemicals that will leak 
or dissipate with age are also eliminated. These features 
result in greatly reduced maintenance requirements. 

TEMPERATURE CONTROL 
Simple electronic control schemes allow control within a 
fraction of a degree of desired load temperatures above or 
below ambient. 

APPLICATION OF THERMOELECTRIC PRODUCTS 

ELECTRONIC COMPONENTS 
Cold traps for vacuum chambers 

Crystals 
Discrete silicon components 
Inertial guidance systems 
Infrared detectors 
Integrated circuits 
Lasers 
Masers 
Nuclear radiation detectors 
Parametric amplifiers 
Photomultiplier tubes 
Vidicon tubes 

CUSTOM DESIGN 

TEMPERATURE CONTROL UNITS 

Constant temperature chambers 

Environment chambers 

Integrated circuit test chambers 

Temperature baths 

COMMERCIAL REFRIGERATION 

Aircraft water coolers 

Cream coolers 

Display cabinets 

Ice cube makers 

Engineering back-up is available for designs to meet customer specifications 

SPECIAL ASSEMBLY 
Ring type cooler to stabilize the inertial 
navigation system at 40°C and pump 
280 watts with an input power of 338 
watts. 

This system cools one gallon of chemi
cal solution to 40° F below ambient with 
850 watts of input power. Load capabil
ity 450 watts to 0 /::, T. 

Photo developing solution coolers 
Picnic baskets 
Restau rant service-stand coolers 

MEDICAL AID 
LABORATORY INSTRUMENTS 
Blood coagulators 
Cold probes 
Dew point hygrometers 
Microscope cold plates 
Mobile drug coolers 
Surgical instrument-coolers 
Test tube coolers 

The principles, applications, and design 
possibilities of thermoelectric cooling 
are discussed in this booklet. 

Write on 
company 

letterhead 
for your 

free copy. 

eem /1969 



Mdiij,ffirtlti SECTION 5300 

STANDARD THERMOELECTRIC DEVICES 

Model Number 492 

Model Number 840 

Model Number 447 
(2 Stage) 

Model Number 670 
(4 Stage) 

-100 

-9 0 
-8 0 
-7 0 

0 u-6 
°..;_5 
>--4 

0 
0 

-3 0 
-2 0 
-1 

+1 
+2 
+3 

0 
0 

0 
0 
0 
020406080 

Model Number 447 
(2 Stage) 

Model Number 1010 
Heat Pump 

Model Number 837 

Model Number 724 
(3 Stage) 

Model Number 1010 
Heat Pump 

Borg-Warner Model 1010. 
Power requirements are 
115 volts AC for the fan 
and 25 volts, 6.5 am· 
peres DC for the ther· 
moelectric assembly. 

Tr f7°C 

In Vacuum 

In Dry Nitrogen 

1" A;, 

100 120 140 160 180 200 
Qc,mw 

40 50 &0 70 80 'J{} 100 ]1'0 
"EAT LOAD Q", Wl\TT5 • 

Performance of Borg-Warner Model 1010 
Heat Pump. 

BORGXWARNER 

Borg-Warner Thermoelectrics 

SPECIFICATION CHART-DATA TAKEN AT TH·27C· IN VACUUM 

Height 

492 69°e 2.6w .Sv 3.5a .500" .500" .347" ---~ 
S37 69°e 1.2w' 1.0v U5a .250x.2S0" .3S0x2S0" .160" ---- ---- -
838 69°e 1.Sw 1.0v 2.7Sa .2S0x.2S0" .3S0x.2S0" .120" -.---- ---
840 69°e 3.3w 3.Sv LOa .S28" .S28x.600" .188" 
920 69°e 19w 3.Sv 8.Sa IX" 1%2" %2" - ---- --- ~2_ 

930 69°e 19w 8.Sv 3.7a 1%," 1%," 'Yo4" 
940 69°e 30w 3.6v 14a 1%," 1%," Wi' 

---' 
9S0 69°C 30w 9.2v 6a 1%," 1%2" %," 

CASCADE 
2 Stage 

447 900 e 200mw l.lv 3.5a Y:;" Y:;xYs" .S62" 
618 88°e 150mw .2v 9a .222x.12" Y:;xy," .484" 
638 900 e SOOmw Iv 6a .200x.200" YsxYs" .440" ----
922·4 86°e 90w 37.5v 7a 2.25" 5x4.125" 1.250" 

932-1 92°e 4.0w 9.0v 3.5a 0.5xO.5" 1.17x1.l7/1 .375" ---
3 Stage 

---
623 117°e 140mw .94v Sa .22x.12" .600x.600" .672" ---_. 
724 1000 e 900mw Iv 12a .500 Dia. 1x1" .SOO" . t---

4 Stage ---~. 670 119°e 200mw 1.4v .250x.2S0" Y:;xYs" 1.085" 

HEAT PUMP 
1010 I 45°C 100w 25v 6.5a Sy';x4" 4x8" 5%" 

CONTACT FACTORY FOR VARIATIONS OF THE ABOVE DEVICES 

OPERATING CONDITIONS The above data was taken in a vacuum with thermocouples placed 
on the cold plate and on the heat sink immediately adjacent to the hot plate. 
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0 +1 
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+3 

0 

0 

I I I I I I 
I Th - 27°C 

I I 
~uu! 

too fn,.qJr I'-r-
!~IJJllIIitttj 

1 2 3 4 5 6 1 B 

Module No. 920 
Module Voltage 

C;;IIP.HIT. AMPS 

MODEL 920 MOOUlE 

o 100 200 Qc. mw 300 400 

~ 
Th "" Z7"C(80 6°F) In Vacuum 
Size = 1 5/32 x 15/32. 7132" high 

500 70 

Model Number 724 
(3 Stage) 

Model Number 670 
(4 Stage) 

Th = 27°C 

-100 

-90 
-80 
-70 

u-60 
0_50 

~-40 
-30 
-20 
-10 

+10 
+20 
+30 

~qc 
~ 

In 0, .1 
r-,...! N,rrogen 

~ 

o 20 40 60 80 100 120 140 160 180 200 
Qc. mw 

~ f--
COP 

1:\ 01 

50 

u :x ~ 
JX ~ ~03 ~ 40 

o'r: ~ I~ 
05 CURRENT IN AMPS 

85 
7 
6 

II \ 
0 

0 

5 
4 
3 
2 

\ 1\ \ 
~\ L":-. 10 

-~ ~ 
12 16 20 

Model 920 
Qc,Watis 

Module "'T vs. Module Heat Pumping Capacity 
for Various COP and Current Values. 

WOLF AND ALGONQUIN RO.ADS, DES PLAINES, 'LLINOIS 60018, PHONE 312/8273131 

DEPARTMENT OF BORG·WARNE.R CORPORATION 
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l' 
TRUE RMS = DC 

\It 
OR 

UHF PATTERN 

'1'. 
TRUE RMS = DC 

'" 

SUM AND DIFFERENCE MULTIPLIER 

~UESQUARE LAW RESPONSE 
4ab 

to ±0.2% 
of reading 

LINEAR TRUE RMS MEASUREMENT 
Tracking errors are in percent of reading over 
a 10:1 current range, including a ±20oC 
temperature range. 

r \./\:1\. OR ~~ ... "vf'"v ¥'\.. 
LINEAR 

TRUE RMS 
=DC 

Matched pairs available from stock: 

MODEL 
MP219 

0.5% 
200ms 
6.67mA 

Standard patterns for 5mA and higher, usable to 
-65 Mc/s; for less than 5mA, usable to 10 Mc/s 

U.H.F. types usable to 500 Mc/ s 
Temperature coefficient of output available from 

-0.2% per °C down to 0.005% per °C in some 
models 

Reversal error, standard, 0.2%. A" models available 
with R/E down to 0.01 %, some models to 0.005% 

MODEL 
MP219·1 

0.2% 
200ms 
6.67mA 

Special features available: short time constants to 
50 ms; double heater devices, ultra miniature sizes 

Under development for early introduction are 
- compatible amplifiers, 
- true RMS to DC linear converters, 
- high output models. 

Write on company letterhead for application notes and full line catalog 

2798 See YELLOW SECTION for Local Offices, Phones 

Partial list of BEST 
STANDARD PATTERNS, INSULATED 

'Preferr~d units, available from stock. 

Heater Couple 
ohms ohms 

Resistance Resistance 
Model No. Range mA ±lDO/. ±lD% 

Following models have O/C E.M.F. of 7mV ±12%. 
Maximum permissible load, 250% of nominal. 

*51 1.0 1750 13 
52 1.25 1600 13 
53 1.5 1000 13 

*54 2.0 800 12 
*55 2.5 400 8 
56 3.0 200 8 

*57 5.0 90 8 
*58 7.5 45 8 
*59 10.0 25 8 
510 15.0 20 4 
511 20.0 15 4 
512 25.0 10.0 
thru thru thru 4 
523 1000.0 0.15 

have O/C E.M.F. of 20mV ±12%. Following 
Maximum permissible load, 200% of nominal. 

545 2.0 2000 13 
546 2.5 1600 13 
547 3.0 800 13 

*548 5.0 250 8 
549 7.5 180 8 

·550 10.0 125 8 
551 15.0 50 4 
552 20.0 30 4 
553 25.0 25.0 
thru thru thru 4 
564 1000.0 0.25 

Following models have O/C E.M.F. of 10mV ±12%. 
Maximum permissible load, 200% of nominal. 

598 1.25 1600 13 
599 2.0 800 13 
5100 2.5 400 8 
5101 3.0 300 8 

·5102 5.0 125 8 
5103 7.5 70 8 

·5104 10.0 40 8 
5105 15.0 25 4 
5106 20.0 20 4 
5107 25.0 15.0 
thru thru thru 4 
5118 1000.0 0.15 

BEST U.H.F. UNITS, INSULATED 
'Preferred units, available from stock. 

Capacitance 0.3 mfd 
Inductance, approx. 0.02 uH 

Following models have O/C E.M.F. of 7 mv ±12%. 
Maximum permissible load, 250% of nominal. 

·U1 5 90 8 
·U2 10 25 8 
U3 15 20 4 
U4 20 15 4 
U5 25 10 4 
U6 50 3 4 
U7 100 1.5 4 
U8 150 1.0 4 
U9 200 0.7 4 
U10 250 0.6 4 
Ull 500 0.3 4 
U12 1000 0.15 4 
U27 2.5 200 8 

(Max. Perm. Load, Model U27, 150% of nominal) 

PHYSICAL DATA, STANDARD PATTERNS 
Height of envelope 0.900 inch 
Diameter of envelope 0.437 
length of lead from envelope 2 ± 1/. inches 
length of sleeve from envelope 13/. ± 1/. inches 
Heater leads: 

Up to 400 milliamps 0.012 ± 0.002 inch diameter 
500 milliamps and over 0.020 ± 0.002 inch diameter 

Couple leads-all ranges 0.012 ± 0.002 inch diameter 

PHYSICAL DATA, U.H.F. PATTERNS 
Height of envelopes 0.750 inch 
Diameter of envelope O.BOO inch 
Width across heater leads 1.500 inches 
Diameter of heater and couple wires 0.020 inch 
Positive indicated by spot of red lacquer. 

Specifications subject to .change without notice. 
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~'R"NC thermonetics THERMISTOR DIVISION 

Thermistors produced by the CAL-R'Thermonetics Division provide circuit designers with a significant advance in ther
mal sensing devices, By employing proprietary metallurgical engineering concepts, , , a new thermal sensing material has 
resulted, with the name of THERMOCERAM!,M. Performance characteristics provided by this new material not only 
permit improved design flexibility ... but make possible closer tolerances in applications for M I LlTARY -AE ROSPACE 
and INDUSTRIAL ELECTRONIC systems. 

Dt 100 series 
The PT -100 series thermistors are precision matched to 1% (0,20 C) 
resistance tolerance over the temperature range of OOC to 800 C. These 
thermal sensors are designed especially for precision and semi-precision 
measurement and control applications. 

Being preaged, the PT -100 Series demonstrates exceptional stability 
and repeatability. They are coated with thermal conductive epoxy to 
insure fast time response, Additionally, they display uniform operating 
characteristics because of rigid quality control procedures during each 
manufacturing process, 

All PT -100 Series thermistors conform to AOL and confidence levels 
as specified in MI L-T-23648 as outlined by tables V & VI. 

b serieS 
The "B" composition offers a broad range of resistance values. This 
perrnits the design engineer to select values of 2,5 thru 500 ~ from the 
same basic type of thermistor. In addition to this wide range of values, 
the "B" Series is an excellent, highly stable, broad application thermal 
sensor that finds use in innumerable heat sensing designs. 

All "B" Series thermistors conform to AOL and confidence levels as 
specified in MI L·T-23648 as outl ined by tables V & V I. 

Coatings, encapsulation markings, probes and resistor/thermistor 
networks ... are also available to meet specific requirements by con
tacting our application engineering department. 

Resistance tolerances of ± 1% thru ± 20% are available and may be 
specified at 250 C, or any temperature within the operating range. 

d series 
Composition "0" Thermistors are part of a family of thermal sensors 
representing a new breakthrough in r.naterials engineering, Resistance 
values from 25 to 5,000~ with tolerances of ± 1% thru ± 20% are 
available and may be specified at 250 C or any temperature within the 
operating range. The highly stable "0" Series thermistors conform to 
the AOL and confidence levels specified in M I L-T-23648 as do all 
CAL-R Thermonetics thermal sensing devices. 

j serieS 
Composition "J" Disc Thermistors have been designed utilizing a new 
thermal sensing material called TH E RMOCE RAM!·M. Th is composition 

100 

10 

1.0 

offers a wide range of resistance values (200 to 30,000 ~) allowing 0.1 

the design engineer condiserable latitude in selecting the specific device 
required to solve his heat sensing problem. 

High stability and a wide range of tolerances to choose from are just 
two of the many outstanding features of this thermal sensing device, 

For additional information please contact factory ... 

@&J~""NC 
a subsidiary of CapTech Inc. 

thermonetics DIVISION 

1601 Olympic Boulevard 
Santa Monica. California 90404 

(213) 451-9761 
TWX 910-343-6966 
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SPECIAL APPLICATIONS-
CA L-R thermonetics delivers special thermistors 
to solve unique packaging problems. For more 
information about special thermistor designs 
contact your local representative or CAL-R 
thermonetics directly. 
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CARBDRUNDUM® THERMISTDRS 

MEDIUM SENSITIVITY. NTC RCDS 

Carborundum thermistors are non-linear (pos. or neg. tempera
ture coefficient) resistors which offer a wide range of tempera
ture_coefficient characteristics. The coefficients available are 
approximately .3% per degree C to 10% per degree C at 25°C. 
Carborundum thermistors are bonded ceramically through a 
high-temperature firing process into disc and rod-shaped 
bodies in a wide range of sizes to provide the desired re
sistance values, thermal time and dissipation constants, and 
temperature coefficients for a wide variety of electrical and 
electronic circuits. 

Our long experience in the design of special resistance de
vices, together with wide experience in the field of ceramic 
technology, assures a stable and uniform product to meet your 
thermistor requirements. All materials used in the manufac
ture of Carborundum thermistors are of the highest quality. 
Strict quality control is maintained over all stages of manu
facture and a minimum of two calibrations at the specified 
reference temperature and/or load current is standard. 

SPECIFICATIONS F-I F·2 F-3 F-4 F-5 F-6 F-7 

Ratio R @ 25°C, nominal 
R @ 125'C 

2.82 3.26 3.64 4.37 5.00 5.95 6.84 

"6" value (37.8'C-73.5'C) ±IO% . 1250 1400 1550 1750 1900 2100 2250 
Temperature coefficient@25'C, per'C 1.40% 1.56% 1.72% 1.97% 2.11% 2.40% 2.50% 

PHYSICAL SPECIFICATIONS 
Dimensions Lead Dissipation Time 

Type Fig. 
A 6 C 

Wire Constant Constant Remarks 
Ga. MWo,C Seconds 

0325F .12 .30 24 6.0 10 Coated 
0525F I .22 .375 lYs 24 8.0 22 Coated 
0550F .22 .63 1% 20 11.0 25 Coated 
0599F .22 1.125 1% 20 15.0 50 Coated 
1099F :375 1.125 1% 20 24.0 90 Coated 
0650F " .20 .50 1% 20 11.0 27 Uncoated 

"6" (MAX) fg 'A" DIA. (MA7LEAD _ ~A" DIA. (MAX) 

"" I .. _L:l.+ .1 
C (MIN) "c" (MIN) "6" (MAX) "C" (MIN) 

LEAD 1 
FIGURE I---L FIGURE II 

TYPE "F-l" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

RESISTANCE 
OHMS 

±10% at 25°C 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
7.5 

10.0 
15.0 

0325F 

100 

illli' 
102 

CARBORUNDUM PART NUMBER 
0525F 0550F 0599F 0650F I099F 

100 
101 
102 
103 
104 
105 100 

100 
101 
102 

Order by Type number and subdesignation. Example: 0550F~lOO identifies the 4.5-ohm 
version of Type 0550F. 

TYPE "F-2" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

RESISTANCE 
OHMS 

±IO% at 25°C 
5.0 
7.5 

10.0 
15.0 
20.0 
25.0 
30.0, 

0325F 

103 

105 

CARBORUNDUM PART NUMBER 
0525F 0550F O599F 0650F I099F 

106 100 
107 102 101 
108 ~'.i: 100 102 
109 104 101 .. 103 

104 
105 

Order by Type number and subdesignation. Example: 0550F-102 identifies the 7.S-ohm 
version of Type 0550F. •. Stock Item 

TYPE "F-3" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

RESISTANCE CARBORUNDUM PART NUMBER 
OHMS 

0325F 0525F 0550F 0599F 0650F 1099F ±10% at 25°C 
25 110 106 102 103 
50 III ~I. 103 104 
75 106 108 106 

100 1- 107 
125 108 108 
150 109 109 
200 110 110 

Order by Type number and subdesignation. Example: 0599F·I06 identifies the 75-ohm 
version of Type 0599F. 

TYPE "F-4" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

CARBORUNDUM PART NUMBER 
0550F 0599F 

Order by Type number and sub designation. Example: 0525F·1l7 identifies the 2S0-ohm 
version of Type 0525F. 

TYPE "F-5" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

RESISTANCE CARBORUNDUM PART NUMBER 
±IO~H~S250C -o;;:;3;;;25;;F:----;=~=-;;;05~5;;;OF:'-'-'~O;;;;5;;;99;;:F=.:.::.;;O;;:65;;;0;:-F---;-IO;;;;9;;;9F~-

750 111 109 

Order by Type number and subdesignation. Example: 052SF-123 identifies the 2500-ohm 
version of Type 0525F. 

TYPE "F-G" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

RESISTANCE CARBORUNDUM PART NUMBER 
OHMS 

0325F 0525F 0550F 0599F 06S0F I099F ±lO% at 2SoC 
7,500 125 117 113 

10,000 126 !'i:~.l;j\ 118 114 
25,000 %iili\~, 127 123 121 119 115 
SO.OOO 122 128 ,Y,'I'lfl 122 120 116 
75,000 123 125 123 

100,000 81 124 
125,000 125 125 
150,000 126 126 
200,000 127 127 

Order by Type number and subdesignation. Example: 0599F·I22 identifies the 50,OOO-ohm 
version of Type D599F. 

TYPE "F-l" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

CARBORUNDUM PART NUMBER 
032SF 0525F 0550F 0599F 06S0F l099F 

C A A B D A U N DUM ®> The C"bomudum Cump'oy. Ele, I wuie, Plnut. Ni"n" Fnll •• N. Y. "302. '16-278-2'" 
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M.iiij,'d SECTION 5300 

CARBORUNDUM@ THERMISTORS 
HIGH SENSITIVITY, NTC RCCS 

SpecificatiDns H-1 H-2 H-3 H-4 H-5 H-6 H-7 H-8 

_ R at 25°C 
Rallo R at 1250C 11.5 13_5 18_0 23.0 30.0 36.0 44.0 52 

"B" Value (37.8°-73.5°C ±5% 2800 3000 3400 3700 4000 4200 4400 4600 

Temperature coefficient @ 25°C per °C 3.1% 3.4% 3.8% 4.1% 4.4% 4.7% 4.9% 5.1% 

PHYSICAL SPECIFICATIONS 

Dimensions Lead Dissipation Time 
Wire Constant Constant 

Type A B Gauge MW/oC Seconds Remarks 

0325H .12 .30 24 6.0 10 Coated 

0525H .22 .375 Vis 24 8.0 22 Coated 

0550H .22 .63 1'18 20 11.0 25 Coated 

0599H .22 1.125 13,,, 20 15.0 50 Coated 

0650H .20 .50 13,,, 20 11.0 27 Uncoated 

"B" (MAX) f,tf. 'A" DIA. (MAX) L LEAD _ ~'A" DIA. (MAX) 

"C" (MIN) 14 .B. · .1 "C" (MIN) "B" (MAX) "C" (MIN) 
LEAD -L 

0650H ONLY 

TYPE "H-1" NEGATIVE TEMPERATURE COEFFICIENT THEMISTORS 
STANDARD VALUES 

Resistance 
CARBORUNDUM PART NUMBER Ohms at 25°C 

±10% 0325H 0525H 0550H 0599H 0650H 

750 100 100 
1000 101 ~jIJ~ 101 
1500 102 101 102 
2000 102 
2500 100 ii.! 100 
3750 II!I! 101 
5000 .. 102 102 

Order by Type number and sub-designation. Example: 0650H-101 identifies the 1,000 
ohm version of Type 0650H. 

TYPE "H-2"NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
CARBORUNDUM PART NUMBER Ohms at 25°C 

±10% 0325H 0525H 0550H 0599H 0650H 

2000 103 103 
2500 104 104 
3750 105 104 105 
5000 .. 
7500 103 103 

10000 104 104 
12500 tr1i1r 105 

Order by Type number and sub-designation. Example: 0650H-I04 identifies the 2,500 
ohm version of Type 0650H. 

TYPE "H-3" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

STANDARD VALUES 

o:~~iSa\a~~:c CARBORUNDUM PART NUMBER 
±10% 0325H 0525H 0550H 0599H 0650H 

7500 106 106 
10000 107 !J~.i 107 

108 ~~'~.2~50~0 _______ ~10~8~~ ___ 107~ ______ -=~ __ 
15000 i08 
25000 106 
35000 107 107 
45000 108 108 

Order by Type number and sub-designation. Example: 0650H-I07 identifies the 10,000 
ohm version of Type 0650H. 

Stock Item 

TYPE "H-4" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
Ohm~_s1aot%250C ~~=_~~C~AR~B:.=O:.::RU:..:N:.::D.:;Uc.;M="P",A::.cRT,--"N:::UM=B~E~R~~~=~_ 
~ 0325H 0525H 0550H 0599H 0650H 

12500 

~~1~50~0~0 _______ ~10~9~ __ <.M~_~ ___ ~109 
25000 110 109 110 
35000 !~llIii 
45000 
60000 109 109 
75000 110 

Order by Type number and sub-desigaation. Example: 0650H-110 identifies the 35,000 
ohm version of Type 0650H. 

TYPE "H-5" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

STANDARD VALUES 
Resistance 

Ohms at 25°C 
±10% 

25000 
35000 
45000 
60000 
75000 

100000 
150000 
200000 

0325H 

111 

113 

CARBORUNDUM PART NUMBER:;-;--~----c=:;-;--_ 
0525H 0550H 0599H 0650H 

114 114 
115 111 115 

116 
113 

111 
112 
113 

Order by Type number and sub-designation. Example: 0650H-113 identifies the 25,000 
ohm version of Type 0650H. 

TYPE "H-6" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

ReSistance 
CARBORUNDUM PART NUMBER Ohms at 25°C 

±10% 0325H 0525H 0550H 0599H 0650H 

60000 
75000 117 117 

100000 118 '2l'I~i 118 
150000 119 115 119 
200000 116 
250000 114 ~.; 114 
500000 115 115 

Order by Type number and sub-designation. Example: 0650H-119 identifies the 100,000 
ohm version of Type 0650H. 

TYPE "H-7" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
Ohms at 25°C 

±10% 

200000 
250000 
500000 
750000 

1000000 

0325H 

117 

CARBORUNDUM PART NUMBER 
0525H 0550H 0599H 0650H 

120 120 
121 121 

116 
117 

Order by Type number and sub-designation. Example: 0650H-121 identifies the 250,000 
ohm version of Type 0650H. 

TYPE "H-8" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
CARBORUNDUM PART NUMBER Ohms at 25°C 

±10% 0325H 0525H 0550H 0599H 0650H 

200000 122 122 
250000 123 

ii.' 124 
118 120 118 125 

Order by Type number and sub-designation. Example: 0650H-I22 identifies the 200,000 
ohm version of Type 0650H. 
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S Eell 0 N 5300 i44"iij,mN 

CARBDRUNDUM@ THERMISTDRS 
HIGH SENSITIVITY. NTC DISCS 

TYPE "A" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

r 1. R t' R at 25°C - 285 +100/ a 10 R at 1250C - . - /0 

- 2. "S" Value (37.8°C -73.5°C) 3980 

3. Temperature Coefficient at 25°C 
4.4%/oC 

2" MIN. 

~ 
4. Thermistors are not insulated. 

5. Resistance vs Temperature char-Z acteristic curves are average 
value. 

COPPER TINNED 
LEADS AS SPECIFIED 

STANIlARD VALUES 
Resistance Nominal Lead Dissipation Time 
n at 25°C Dimension Wire Contant- Constant Carborundum 

±10% A B Gage MW/oC Seconds Part Number 

50 .82 .08 18 29.0 150 A3308H 
75 .82.11 18 29.0 150 A3311H 

100 .40 .03 22 9.0 35 A1603H 
125 .40 .04 22 9.0 35 AI604H 

150 .30 .03 24 8.0 35 AI203H 
175 .30 .03 24 8.o----35-- - A1203H--

200 .30 .03 24 8.0 35 AI203H 
250 .30 .05 24 8.0 40 AI205H 
300 .30 .06 24 8.0 40 AI206H 

500 .20 .04 24 6.5 12 A0804H 
600,---".20;;---;;.0c.-4-----n2'4 -------;6".5=---'1"2 -----.,A086~ 

750 .20 .05 24 6.5 12 A0805H 
900 .20 .06 24 7.0 24 A0806H 

1000 .20 .07 24 7.0 24 A0807H 
1250 .20 .08 24 7.5 30 A0808H 
1500 .20 .10 24 7.5 30 A0810H 

TYPE "8" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

2" MIN. 

r 1. R f R at 25°C - 142 + 10O/C a 10 R at 1250C - . - ° 

- 2. "S" Value (37.8°C -73.5°C) 3070 

3. Temperature Coefficient at 25°C 
3.4%/oC 

~/ 
4. Thermistors are not insulated. 

5. Resistance vs Temperature char
acteristic curves are average 
value. 

Resistance 
n at 25°C 

±100/0 

COPPER TINNED 
LEADS AS SPECIFIED 

STANDARD VALUES 
Nominal Lead Dissipation Time 

Dimension Wire Contant- Constant Carborundum 
A B Gage MW /oC Seconds Part Number 

__ ~2~.0--~.~65~-.~05~--~22~--~1~7~.0--~9~0--~B~2:605H 
2.5;,_--c;:.S~5 _"'i.0~S __ --;;2o;-2 __ ~17;'C.0;,_---;;:90;,_-______;;B2S0SH 
3.0 .S5 .07 22 17.0 90 B2607H 

5.0 .40 .04 22 9.0 35 BIS04H 
7.0 .40 .OS 22 9.0 35 BIS06H 

10.0 .30 .05 24 8.5 38 B1205H 
15.0 .30 .06 24 8.5 43 B1206H 

20.0 .20 .04 24 7.0 22 B0804H 
25.0 .20 .04 24 7.0 22 B0804H 

--c5c:-0"'.0----'.~20c---'.~08~----;24 7.5 22 B0808H 

TYPE "C" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

2" MIN. 

r 1 R f R at 25°C - 187 + 10O/C . a 10 R at 1250C - . - ° 

- 2. "S" Value (37.8°C-73.5°C) 3415 

3. Temperature Coefficient at 25°C 
3.8%/oC 

4. Thermistors are not insulated. 

5. Resistance vs Temperature char
acteristic curves are average 
value. 

~ ~TlNNED 
LEADS AS SPECIFIED 

STANDARD VALUES 
Resistance Nominal Lead Dissipation Time 
n at 25°C Dimension Wire Contant- Constant Carborundum 

±10% A B Gage MW/oC Seconds Part Number 

10 .65 .045 22 15.0 90 C2605H 

IS .45 .03 22 9.0 35 CI803H 

25 .40 .04 22 9.0 35 C1604H 

50 .30 .04 24 8.5 40 CI204H 
75 .30 .05 24 8.5 40 CI205H 

100 .20 .03 24 6.5 12 C0803H 
125 .20-.03-- '24 6.5 12 C0803H 
150 .20 .06 24 7.0 22 COS06H 
175 .20 .04 24'----'6."5-------;1"'2-------;C"'0=S04'H 

---n.20"'0---.~20,--.n06o---n24.---'7".0-------;2M2~--tO~ 

225 .20 .05 24 6.5 12 COS05H 
250 .20 .04 24 6.5 12 C0804H 
300 .20 .05 24 ----;6--;.5c---~12~--~C080~ 

TYPE "0" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

2" MIN. 

r 1. R f R at 25°C - 353 + 100/ a 10 R at 1250C - . - /0 

- 2. "S" Value (37.8°C -73.5°C) 4200 

3. Temperature Coefficient at 25°C 
4.7%/oC 

4. Thermistors are not insulated. 

~ ~TlNNED 
LEADS AS SPECIFIED 

5. Resistance vs Temperature char
acteristic curves are average 
value. 

STANDARD VALUES 
Resistance Nominal Lead Dissipation Time 
fl at 25°C Dimension Wire Contant- Constant Carborundum 

±10% A B Gage MW/oC Seconds Part Number 

125 .82 .08 18 26.0 135 D3308H 
150 ---;.8"'2-~.0"'9~------;1"'8----;;2;;cc6.0-----,1"'35.----.D"'3;;-;30'"9H..--

200 .40 .03 22 9.0 35 D1603H 
250 .40 .03 22 9.0 35 D1603H 
300 .40 .04 22---,;9:-;;.0c---·----.;i35~--DT6~ 

500 .30 .04 24 S.O 38 D1204H 
750 .30 ' :oS 24 5.0 3S D1205H 

1000 .20 .03 24 7.0 18 D0803H 
1250 .20 .0'''3 ---;;;24c----·7 .0'----'1"8 --""'DO;;;;8""03"'H'--

--rsOo~-~.i6 ;03 24 7.0 18 D0803fj-
2000 .20 .04 24 7.0 IS D0804H 
2500 .20 .05 24 7.0 18 DOS05H 
3000 .20 .06 24 7.0 18 DOS06H 
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millfl,ffiHtti SECTION 5300 
CARBORUNDUM® THERMISTORS 

POSITIVE TEMPERATURE COEFFICIENT UNITS 

Carborundum's "PTC's" permit simplification of circuit de

signs, cost reductions or improved systems rei iabi I ity in 

applications involving: temperature compensation, time 

delay, current limiting, over heat protection, temperature 

control, or level/flow control for industrial, entertainment or 

military electronics and for industrial or appliance controls. 

GENERAL SPECIFICATIONS 

Calibration 
Resistances Tempera- Temperature 

Type Ohms ture Tolerances RATIO Coeflicient 

190-250-325-
A 330-450-600- 25°C ::':10% to R600C /R25°C 8%/oC @ 37.8°C 625-850-1150- ::':20% = 14::':6 

1450-2000-2650 

B 12-20-28-38 90°C ::':2.5 ohms to RI25°C/R90oC 10%/oC @ 125°C ::':13 ohms = 45 ::':15 

5.9-8K-10.7K 
. 17.5K-24K-32K-

::':10% to R25°C/RO°C D 36.5K-50K- 25°C ::':20% = 7.2 ::':2.5 8%OC @ 25°C 
66.5K-IOOK-
125K 

E 28-38-53-80- 60°C ::':12.5 ohms R90oC/R60oC 8.5%/oC @ 90°C 115-160 to ::':40 ohms + 14::':6 

POSITIVE TEMPERATURE COEFFICIENT THERMISTOR 
1000 
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ff 100 

:'i 
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'" .... 
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~ 10 
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TEMPERATURE IN DEGREES C 

SELF LIMITING HEATERS 

PTC Thermistors maintain optimum operational temperatures 

in communications equipment, operational amplifiers, air

borne computers, and simi lar temperature critical devices. 

PTC Thermistors are available from Carborundum in a 

variety of configurations for self-regulating heater applica

tions. I n areas where small amounts of heati ng, fast-response, 

and noise-less operation are required, these sol id-state 

heaters may be used. Due to the resistance-temperature 

characteristic of the PTC, additional circuitry is not required 

to maintain a constant temperature or compensate for 

ambient changes. 

ENGINEERING DATA: 

Diameter ......... .375 to .750 inches 

Thickness ............... .90 to .250 inches 

Power Ratings .25 to 5 watts 

Temperature ................ to 125°C 

THERMISTOR SAMPLE ASSORTMENT 

Convenient file folder kit contains 16 PTC Thermistors, com

plete specifications and suggested circuits. The kit includes 

the most popular PTC characteristics and resistance ranges. 

Complete Designer's Kit - $20. Money back if not com

pletely satisfied. Order today from The Carborundum Company 

Electronics Plant, Niagara Falls, N. Y. 14302. 
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THERMOCOUPLE SELECTION GUIDE 
QC Thermocouples can be ordered quickly and easily by using the step by step procedure 
outlined on the following pages. If a component is not required, omit that step and 
proceed to the next. Material selection tables along with technical data should be used 
when making specific selections. If requirements are known, only the corresponding 
QC part number needs to be determined. 
Our QC.application engineers will be happy to select a thermocouple for you based on a 
complete description of your requirements. 

II JUNCTION 
When choosing a thermocouple junction, the required reo 
sponse time, compatibility with measured environment and 
electrical circuits must be considered. 

II THERMOCOUPLE WIRE 
•. (SENSOR CONDUCTOR MATERIAL) 

The thermocouple wire for a specific application is deter· 
mined by the temperature to be sensed, compatibility of 
T / C wires with readout equipment, electrical resistance 
of probe and type of environment. When response time is 
not critical, larger diameter wires ensure longer life. 
(See table) 

II INSULATION MATERIAL 
Standard QC Thermocouples are manufactured with Mag· 
nesium Oxide (MgO) which should be used unless special 
conditions are present. Other insulations available include 
Aluminum Oxide (Ab03) Beryllium Oxide (BeO) and 
Thorium Oxide (ThO). Insulation resistance and operating 
temperature are of major importance in choosing the cor· 
rect insulation material. Other factors include thermal 
conductivity, compactability and melting point. (See table) 

II SHEATH MATERIAL 
The maximum operating temperature of a thermocouple, 
and the environment surrounding it, must be considered 
when choosing the sheath material. The mechanical reo 
quirements and structural rigidity are important aspects 
of design requirements. 

CONTROL PRODUCTS CORPORATION stocks numerous 
stainless steel alloys, inconel, precious and exotic metal 
tUbing. (See table) Any material that can be made into 
tubing can be used for sheath material. 

a PHYSICAL DIMENSIONS OF SHEATH & WIRE 
IDStandard physical dimensions are listed in table. 

Other wire sizes and sheath conductor diameters are avail· 
able upon request. m Required length. Specify inches or feet. 

to order specify. .. 

a MOUNTING FITTINGS . 
mThe use of any specific mounting fitting depends 

on application. Stock mounting fittings are listed in table. 

III Immersion depth. Specify inches or feet. 

II TRANSITION OR TERMINATION 
Standard terminations are listed. Other terminations are 
available upon request. The application .dictates which is 
used. Temperature, environment and mechanics are 
considerations. 

... LEAD' OR EXTENSION WIRE 

.. CDThe choice of wire depends on ambient tempera· 
ture, calibration, environmental conditions and the degree 
of mechanical protection required. Thermocouple LEAD 
wire is supplied with ISA Standard Limits of Error, the same 
accuracy as the thermocouple conductors. It should be used 
whenever lead ambient is in excess of 400· F. Thermo· 
couple EXTENSION wire is supplied with ISA tolerances. It 
is recommended for low ambient temperatures and in the 
case of precious metal thermocouples its use substantially 
reduces the cost of extension cable. Stock lead wires are 
listed in table. Other lead wires are available on request. ca Required length. Specify inches or feet. 

II WIRE TERMINATION 
Standard terminations available for the thermocouple ex· 
tension /lead wire are listed on following pages of this 
catalog. Other terminations are available upon request. 

II EXTENSION WIRE 
CIlThe choice of wire depends on ambient temper· 

ature, calibration, environmental conditions and the degree 
of mechanical protection required. Thermocouple LEAD 
wire is supplied with ISA Standard Limits of Error, the same 
accuracy as the thermocouple conductors. It should be 
used whenever lead ambient is in excess of 400· F. Thermo· 
couple EXTENSION wire is supplied with ISA tolerances. It 
is recommended for low ambient temperatures and in the 
case of precious metal thermocouples its use substantially 
reduces the cost of extension cable. Stock lead wires are 
listed in table. Other lead wires are available on request. 

III Required length. Specify inches or feet. 

• 11111111111111111111181111 
Junction Thermo· Insulation Sheath Sheath Sheath Mounting Immersion Transition Wire Wire Wire Wire Len~h 

couple Material Material 0.0. Length Fitting Depth or Code Length Termination Code Spec fy 
Wire spec'll Code Specify Termination Specify Code in. Dr ft. 

In. or • in. or ft. Code In. or ft. 
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a JUNCTIONS 

Comparatively long response time. Measuring 
circuit electrically isolated from measured me
dium. Allows maximum life under conditions of 
vibration, shock and corrosive conditions. 

®i::: ; :: :: :l ( ~~~EU~DED JUNCTION 
Faster response time. Long 
life in corrosive gas, liquids 

and solids. Good for high pressure application. 

.: : ::: ~ ~ ::;~;:D JUNCTION 

Fastest response time. Recommended for gas or 
for solid surface measurement in non-corrosive 
atmosphere. 

~~~~J CODE A4 rat : : : ~ ( NECKDOWN 
THERMOCOUPLE 

Fast response with physical strength. Available 
with above junctions; code becomes A-41, A-42 
or A-43. Allows seating for accurate location; 
specify "L" in inches. 

CODE AS 

~~ ~~~aJl FLAT END 
THERMOCOUPLE 

Tip machined to reduce mass and improve re
sponse time. Available with types A-I and A-2 
above; code becomes A-51 or A-52. 

CODE A6 
PAD THERMOCOUPLE 

For surface attachment. Intimate contact with 
measured medium. Normally supplied with 
grounded junction. 

CODE A7 

~ } MECHANICAL AND 
FUSED JUNCTION 

Recommended for use with high temperature 
(4600 F.l refractory metal thermocouples. Avail· 
able with types A-I and A-2 above; code becomes 
A-71 or A-72. 

Designed for extreme temperature, pressure, cor
rosion and physical stress. Allows maximum 
thermocouple wire diameter. 

II THERMOCOUPLE WIRE (SENSOR CONDUCTOR MATERIAL) 

CODE TYPE 
TEMPERATURE RANGE 

MINIMUM MAXIMUM 
BT Copper/Constantan -450°F 752°F 
BJ I ron/Constantan -420 1600 
BK Chromel/Alumel -420 2500 
BE Chromel/Constantan -450 1830 
BS Platinum/Platinum-lO% Rhodium 0 3215 
BR Platinum/Platinum-13% Rhodium 0 3100 
BP6 Platinum-6% Rhodium/Platinum-30% Rhodium 37 3300 
BI 40% Iridium-60% Rhodium/Iridium 0 3600 
BAW Tungsten/Tungsten-26% Rhenium 100 4200 
BW3 Tungsten-3% Rhenium/Tungsten-25% Rhenium 100 4200 
BW5 Tungsten-5% Rhenium/Tungsten-26% Rhenium 100 4200 
BG Geminal P/Geminal N 0 2300 
BC Copper/Gold-2.1 % Cobalt -425 32 

II INSULATION MATERIAL 
CODE MATERIAL 

MAXIMUM RECOMMENDED 
OPERATING TEMPERATURE 

CM 
CA 
CB 
CT 

MgO 
AI,03 
BeO 
ThO 

35000 F 
2300 
4000 
5000 

B SHEATH MATERIAL 
MAXIMUM MAXIMUM 

CODE METAL 
RECOMMENDED MELTING CODE METAL 

RECOMMENDED MELTING 
OPERATING TEMPERATURE OPERATING TEMPERATURE 

TEMPERATURE TEMPERATURE 
011 Copper 600°F 1981°F 022 Inconel600 21000 F 26000 F 
012 Titanium 1000 2900 023 Hastalloy X 2300 2350 
013 Cupro-Nickel 1400 2260 024 Nickel 2300 2650 
014 304 SS 1650 2600 025 Inconel702 2400 2570 
015 316 SS 1650 2500 026 Platinum 3050 3212 
016 321 SS 1650 2600 027 Pt-lO% Hh 3200 3370 
017 347 SS 1650 2550 028 Pt-20% Rh -- 3450 
018 348 SS 1650 2550 029 Columbium -- 4474 
019 446 SS 1800 2550 030 Molybdenum 4000 4752 
020 310 SS 2000 2550 031 Tantalum 4500 5425 
021 Hastalloy C 2000 2320 

II PHYSICAL DIMENSIONS OF SHEATH AND WIRE 
MAXIMUM UNSPLICED 

CODE SHEATH CONDUCTOR LENGTH IN FEET III 
0.0. WALL DIAMETER' SPECIFY DESIRED LENGTH BELOW 

El .010 .002 .002 10 
E2 .025 .005 .004 150 
E4 .040 .008 .006 500 
E6 .062 .012 .010 500 
E12 .125 .020 .022 400 
E18 .188 .028 .034 170 
E25 .250 .036 .048 95 
E31 .312 .046 .060 60 
E38 .375 .055 .070 45 
E44 .437 .065 .083 34 

FOR PRECIOUS METAL THERMOCOUPLES 
E91 .010 (TO BE SPECIFIED AS REQUIRED) E92 .025 
E94 .040 .006 .005 20 
E96 .062 .010 .010 20 
E912 .125 .015 .020 25 
E918 .188 .015 .025 30 
E925 .250 .022 .032 30 
E931 .312 
E938 .375 (TO BE SPECIFIED AS REQUIRED) 
E944 .437 

'See reference data for resistance values. 
OTHER WIRE AND SHEATH DIAMETER COMBINATIONS AVAILABLE ON REQUEST. 

iii SPECIFY ACTUAL LENGTH IN FEET OR INCHES 
. 4431 WEST DIVISION ST. 

CONTROL PRODUCTS CORPORATION ~~:f~;Z2fioLINOIS 60651 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2805 



lI~e~~h~!~~~r!!!!!~~S 
FIXED FITTING ~ 
Used 'for mounting thermocouple' assembly for 
fixed immersion, Fitting brazed to sheath. 
Available in brass and stainless steel. 

ADJUSTABLE FITT~ 

Single Thread ~ 

Double Threa~ ,1 

FITTING SELECTION GUIDE 

ONE·TlME ADJUSTABLE COMPRESSION FITTING 
BRASS 
Used where resistance to high temperature and 
corrosion are not required. Can be used to mount 
a thermocouple assembly at a given depth or 
mount a thermocouple head on a thermocouple 
assembly. 

STAINLESS STEEL 
Pressure rated to 10,000 PSI. Single or double 
thread. Single thread can be used for mounting a 
thermocouple assembly at a given depth, or to 
connect a thermocouple head to a thermocouple 
assembly. The double thread can be used for both 
purposes. 

Fixed One·Time Adjustable Re·adjustable Bayonet Fittings 

Male Brass Stainless Brass Stainless Steel Stainless Steel 
Sheath N.P.T. Code Steel Single Single Double Single Double Adjust-

0.0. Thread No. Code No. Thread Thread Thread Thread Thread Fixed able 

.062 1fa Fl F1l F21 F31 F41 F51 F61 - -

.125 1fa F2 F12 F22 F32 F42 F52 F62 - F82* 

.188 1fa F3 F13 F23 F33 F43 F53 F63 F73* -

.250 Va F4 F14 F24 F34 F44 F54 - - -

.250 % F5 F15 F25 F35 - F55 F65 - -

.312 % F6 FI6 F26 F36 - F56 F66 - -

.375 % F7 F17 F27 F37 - F57 F67 - -
NOTES, 'Add "A" to Code No. If adapter IS reqUIred. m SPECIFY. IMMERSION LENGTH IN FEET OR INCHES 

aTRANSITIONS OR TERMINATIONS 
iii CODE G1 

GLOB WELD TERMINATION 

c==--------.-====_ 

TIG welded seal allows long storage life. Weld can 
be removed easily and conductor stripped for use 
with any standard termination. 

CODE G4-P, I, C & A 
PLUG, JACK, CABLE CLAMP & ADAPTER 

~.~ITo. ~([)" ~ 
~@ ® (fJ -- ../' "-..,.,, 

G4A G4P G41 

CODE G2 PLAIN STRIP 

c 
r-L--j 

Standard strip on ac' thermocouples will accom· 
modate any type of termination. I" long for 
diameters larger than .040. 5/s" long for diam
eters .040 and smaller. End sealed with silicone 
compound. 

CODE G5P, G51 
MINIATURE CONNECTOR PLUG AND lACK 

~ [Dmh @8ii1i 

Designed for small diameter thermocouples up to 
.125 Dia. 
Use where space is limited. 
ISA color and polarity coded, 

RE·ADJUSTABLE COMPRESSION FITTING 
Pressure rated to 10,000 PSI. 
Single or double thread. 
Can be reset at different positions along sheath. 
Neoprene is furnished as standard gland, lava and 
teflon furnished when specified. 

BAYONET FITTING 
Includes lockcap, spring and 7/S" long, l/s" NPT 
adaptor. Holds thermocouple hot junction firmly 
against surface to be measured and permits ther
mal expansion of probe without damage to mea
suring junction. 
Fixed assembly is brazed; available for .188 
sheath only. 

I V. NPT 
HOLE OEPTH--I 

FIXED ASSEMBLY IS BRAZED; AVAILABLE FOR .188 
SHEATH ONLY. 

ADJUSTABLE ASSEMBLY USES COMPRESSION FIT
TINGS- AVAILABLE FOR .125 SHEATH ONLY. 

CODE G3 POTTING ADAPTER TRANSITION 

c:::Jr=1I _#//I/DilIIIIl!BBiiI 
Provides protected transition and strain relief. 
Thermocouple wires are attached to leads. Avail
able for all probe diameters up to 3/S". Epoxy 
potting used for temperatures to 400°F. Ceramic 
cement used for temperatures from 400°F. to 
1000oF. 

CODE G6 OPEN CONNECTOR BOARD 

~II 
Phenolic block with hardware for mechanical 
connection. Polarity identified. For ambient tem
peratures to 250°F. Inexpensive for lab, test and 
OEM applications. 

Plug (G4P) and Jack (G4J) constructed of phenolic. 
Suitable for temperatures to 350°F. ISA color 
coded and calibration identified. Adapter (G4A) 
used with sheath conductor and Clamp (G4C) used 
with lead wire, 

CODE G8, G9, G10, G11 INDUSTRIAL THERMOCOUPLE HEADS 

CODE G7 
CERAMIC CONNECTOR 0-== 

SCREW COVER TYPE c=-
refineries, chemical plants, Recommended for 

power generating stations and applications where 

Ambient temperatures to 1000oF. 
protection is required against weather or high-
temperature corrosive· effects, Aluminum or Cast 

Available for K., Va and 1/4 diameter sheath. Iron, 

2806 See YELLOW SECTION for Local Offices, Phones 

Aluminum or Cast Iron base with gasketed cover. 
Gasket is heat and moisture resistant 

Screw Cover General Purpose 
Head Head 

Aluminum G8 GI0 
Cast Iron G9 Gll 

eem/1969 



CD and CD LEAD AND EXTENSION WIRE 
WIRE CONDUCTOR 
The most accurate results are obtained when using 
the same type of lead wire as in the thermo
couple. In many applications, as well as in pre
cious metal thermocouples, extension wire may 
be used. 

The most commonly u~ed insulated solid wire is 
listed in the table below. Stock wire is indicated. 
Other wire can be furnished upon request. 

INSULATIONS PVC/PVC 
Polyvinyl is extruded on each bare conductor. A 
polyvinyl jacket is extruded over the insulated 
conductors. Offers good resistance to abrasion 
and moisture absorption. Can be used in tempera
tures from -20°F to +221°F. Used for outdoor 
and underground installation. 

FELTED ASBESTOS/ASBESTOS BRAID 
(Asbestos/Asbestos) 
Asbestos is woven over parallel insulated con
ductors. Bare conductors are covered with felted 
asbestos and asbestos braid jacket. Good for tem
peratures to 300°F. 

SILICONE IMPREGNATED GLASS BRAID/SILICONE 
IMPREGNATED GLASS BRAID (Glass/Glass) 
Each conductor is covered with glass yarn braid 
then impregnated with modified silicone resin. A 
silicone impregnated glass braid is applied overall. 
Moisture absorption resistance is retained to 
400°F. Will withstand temperatures to 1000oF. 

VITREOUS SILICA FIBER/VITREOUS SILICA FIBER 
(H-T Glass/H-T Glass) 
A braid of vitreous silica fiber is applied to each 
conductor and overall. For use up to 1600oF. 
depending upon temperature limit of the wire. Will 
withstand temperature to 1800oF. if not subjected 
to flexing and abrasion. 

OVERBRAID OR WRAP 
Additional physical protection can be supplied by 
applying an overbraid or spiral metal wrap. Com
mon materials used for this metallic shielding are 
stainless steel overbraid and stainless steel spiral 
wrap. Other available insulations include: Poly
vinyl-Weatherproof Braid, Teflon-Teflon, Nylon
Nylon and Poly.vinyl-Rip Cord construction. 

ALL OTHER COMBINATIONS AVAILABLE 

INSULATED LEAD WIRE INSULATED EXTENSION WIRE 
ISA Wire Insulation Nominal 

Code Calibration Gauge Diameter Each Wire Overall Size 
HI K 14 .064 

Asbestos 
.178 x .286 

H2 K 20 .032 Asbestos .142 x .214 
H,3 K 20 .032 Glass .053 x .094 
H4 K 20 .032 H.T. Glass H.T. Glass .102 X .174 
H5 K 20 .032 

Glass Glass 
.057 x .102 

HG K 24 .020 .045 x .078 
H7 J 14 .064 Asbestos .190 X .300 
H8 J 20 .032 .065 x .120 
H9 J 20 .032 Asbestos .057 x .102 
HID J 24 .020 Glass .045 x .078 
HII T 20 .032 .057 X .102 
HI2 T 24 .020 .045 x .078 ca and t!J SPECIFY ACTUAL LENGTH IN INCHES OR FEET 

II WIRE TERMINATIONS 

Each conductor extends 2" beyond the overall insulation and has exposed 
wire lead. The insulation ends are protected with heat shrinkable tubing. 

CODE 1-2 

-:~ 
Terminal Lugs-Quick Connect Type crimped to stripped lead wire provides 

_ inexpensive connection. 

to order specify ... 

ISA Wire Insulation Nominal 
Code Calibration Gauge Diameter Each Wire Overall Size 

H31 KX 14 .064 Asbestos Asbestos .178 x .286 

H32 KX 14 .064 .136 x .236 
H33 KX 16 _051 PVC PVC .123 x .210 

H34 KX 20 .032 .100 x .165 

H35 JX 14 .064 Asbestos Asbestos .178x.286 
H3G JX 14 .064 .136 x .236 
H37 JX 16 .051 .123 x .210 

H38 JX 20 .032 PVC PVC .100 x .165 
H39 TX 16 .051 .123 x .210 
H40 TX 20 .032 .100 x .165 
1141 WX* 24 .020 Asbestos Glass .062 X .112 

H42 SX-RX** 16 .051 Asbestos Asbestos .160 x .260 

*Tungsten 5% Tungsten 26% Rhenium compensating extension wire. 
**Platinum/Platinum-10% Rhodium or Platinum/Platinum-13% Rhodium. 

Ring Tongue for #8·10 screw. 

CODE 1-4 
INCLUDES BOTH PLUG AND lACK 

The standard plug and jack described in G-4 may be used with lead wire for 
connecting to an instrument panel. A cable clamp will be supplied in place of 
the tube adapter. Advise at time of ordering if plug or jack is not required. 

1111111111111111111111l1li811111 
Junction Thermo- Insulation Sheath Sheath Sheath Mounting Immersion Transition Wire Wire Wire Wire length 

couple Material Material 0.0. length Fitting Depth or Code length Termination Code Specify 
Wire Specify Code Specify Termination Specify Code in. or ft. 

in. or ft. in. or ft. Code in. or ft. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2807 



SECTION 5300 'win"D 
THERMOCOUPLE REFERENCE DATA 
THERMOCOUPLE WIRE SELECTION 

ISA Conductor Characteristics Temperature Limits of Error 

JUNCTION RESPONSE 

Code Positive Negative Range (OF) Standard Special Application Notes 
TIME COMPARISON 

RESPONSE RATES 
J iron Constantan o to 530 

(Magnetic) (Non-Magnetic) 530 to 1400 
T Copper Constantan -75 to 200 

(Silver metal) 200 to 700 
K Chromel Alumel 0-530 

(Non-Magnetic) (Magnetic) 5,30 to 2300 
E Chromel Constantan 0-600 

600 to 1600 
S Platinum- Platinum 0-1000 

10% Rhodium 1000 - 2700 
R Platinum- ' Platinum 0-1200 

13% Rhodium 1200 - 2700 
P6 Platinum- Platinum- 1000 to 3175 

30% Rhodium 6% Rhodium 
I 40% Iridium- Iridium to 3600 

60% Rhodium 
W Tungsten Tungsten- 32 to 800 

26% Rhenium 800 to 4200 
W3 Tungsten- Tungsten- to 4350 

3% Rhenium 25% Rhenium 
W5 Tungsten- Tungsten- 32 to 800 

5% Rhenium 26% Rhenium to 4100 
G Geminol P Geminol N o to 2300 

C Copper Gold -425 to 32 
2.1 % Cobalt 

+4°F +2°F 
+3/4% -+-3fs% 
+1'12oF +3J4°F 
+3/4% -+-'3/8% 
-+-4°F +2°F 
+3,14% +3fe% 
+3°F 
+1/2% -+-3/8% 
+5°F +2'12"1' 
-+-112% -+-1/4% 
-+-50 F -+-2'12oF 
-+-1/2% -+-lj4% 

±112% -
- -

±8°F -
-+-1% 
±2% -
±8°F 
±1% 
±3/4% 

-

Reducing atmosphere recommended. 

Can be used in oxidizing or reducing 
atmospheres; corrosion resistant. 

Oxidizing atmosphere recommended. 

Oxidizing atmosphere recommended. 
Highest emf output. 

Oxidizing atmosphere recommended. 
Easily contaminated. 

Same conditions as 10% above but has 
slightly higher emf. 

Higher strength alloys than 
or R. Reduces drift in emf. 

type S 

inert or vacuum atmospheres. Limited 
life in oxygen carrying atmospheres. 
Needs protective atmosphere such as 
hydrogen. inert gas or vacuum. 

Similar to Type W except greater duc-
tility in positive leg. 
Higher mechanical strength than Type 
W. Higher emf to 3400oF. 

Better stability of emf at high tem-
perature. 

2.2r---r--..,..-""'T'----,---, 

2.0 

1.8 

TIME CONSTANT-THE 
TIME REQUIRED FOR 
A TEMPERATURE 
MEASURI NG ELEMENT 
TO REGISTER 63.2 
OF A STEP CHANGE IN -+--f-f 
TEMPERATURE 

en 1_6t---t---t--it---f .. 
z 
8 ·1.4t---t-----1t---t--... 
en 

:5 1.2 ~--t-----1t--+-... z .. 
In 1.0 
z 
CI 
'-' .8 ... 
::E 
;: 

.6 

.4 

.2 

.0 .250 

SHEATH SELECTION GUIDE 
WIRE RESISTANCE IN OHMS PER DOUBLE FOOT 
AT 70°F. SHOWN FOR "T" CALIBRATION (RTI Material Recommended Environment 

Max. Temperature OF Oxidizing Hydrogen Inert Vacuum 

Titanium 1000 Good to Poor Good Good 
800°F 

304SS 
316S8 1650 
34788 
44688 1800 Very Good Very Very 

31088 2000 
Good Good Good 

Inconel 600 2100 
Inconel702 2400 

Platinum 3050 
Poor 

t---poor 
Tantalum 4500 Poor Good Very Good 

EMF 80 'I } 
COMPARISON 70 

V GRAPH 60 
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To Find Resistance Multiply Value 
For Other Calibs. From Curve RT By 

= f'--.-,.... RJ RT X 1.17 
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RE = RT X 2.32 
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INSULATING MATERIALS SELECTION GUIDE 
1014 
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~ 
~ 101 2 ... 
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::c 
CI 
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MELTING OPERATING 
MATERIAL POINT TEMPERATURE 

MgO 5050 4000 to 3500 ---
AI2O, 3650 4000 to 2900 

-Beo~ '4550-1--4500 to 400il 

~ ThO;- CS950 to 5000 

,~ 
"AI,o. \ , ~ 

-,' ". 
'~ ~ 

'~ 
"-~O' ~\" 

""--, '~ 
~,,~ 

10' 0 500 1'000 1500 2000 2500 

TEMPERATURE IN DEGREES ·FAHRENHEIT TEST VOLTAGE 500 VOLTS D.C. 

CONTROL PRODUCTS CORPORATION 
4431 WEST DIVISION ST., 
CHICAGO, ILLINOIS 60651 
(312) 235-234-0 
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QC SHEATH CONDUCTOR FOR THERMOCOUPLES AND LEAD WIRES 
QC SHEATH CONDUCTOR consists of metal conductors surrounded by 
mineral insulation and covered by a metal sheath. QC is drawn to size 
and annealed producing an assembly with circular cross·section wires, hard 
packed high resistance insulation with maximum di·electric strength, high 
thermal conductivity and an outer metal sheath with the heaviest wall 
thickness available. Only the finest quality materials are used in making 
QC SHEATH CONDUCTOR to ensure long service life. 

EASILY USED 
• QC can be formed about a minimum radius twice its sheath diameter 

without changing the electrical characteristics of the conductor. 
• QC can be brazed or welded. 
• QC can be used with standard tube or compression fittings. 
• QC conductors can be held to specific wire diameters or resistance. 
• QC can be flattened without impairing electrical qualities. 
• QC can be spliced for longer lengths. 

TABLE I 
PHYSICAL DIMENSIONS OF SHEATH AND WIRE 
FOR TWO CONDUCTOR QC (CO·AX) FIGURE 1 

Code 
Sheath Conductor Maximum Unspliced 

0.0. Wan Diameter' Length in Feet 

El .010 .002 .002 10 
E2 .025 .005 .004 150 
E4 .040 .008 .006 500 
E6 .062 .012 .010 500 
E12 .125 .020 .022 400 
E18 .188 .028 .034 170 
E25 .250 .036 .048 95 
E31 ,312 .046 .060 60 
E38 .375 .055 .070 45 
E44 .437 .065 .083 34 

FOR PRECIOUS METAL THERMOCOUPLES 
E91 
E92 
E94 
E9G 
E912 
E918 
E925 
E931 
E938 
E944 

.010 

.025 

.040 
,062 
.125 
.188 
.250 
.312 
.375 
.437 

.006 

.010 

.015 
,015 
.022 

(TO BE SPECIFIED AS REQUIRED) 
(TO BE SPECIFIED AS REQUIRED) 

.005 I 20 .010 20 

.020 25 

.025 30 

.032 30 
(TO BE SPECIFIED AS REQUIRED) 
(TO BE SPECIFIED AS REQUIRED) 
(TO BE SPEC I FI ED AS R EQU I RED) 

'See reference data for resistance values. 
OTHER WIRE AND SHEATH DIAMETER COMBINATIONS AVAILABLE ON REQUEST. 

TABLE II CONFIGURATION TABLE 
OTHER CONFIGURATIONS AVAILABLE ON REQUEST. 

08@@ 
FIGU~E 1 ~.. """@"""OFIGURE6 .. 0 .. ••• 

FIGURE 8 FIGURE T·3 FIGURE C·2 

ADVANTAGES 
QC SHEATH CONDUCTOR is available in an almost infinite number of com
binations of materials and conductor configurations. Many of the more 
common are shown in Table. A list of common sheath material, insulation 
material and conductors is shown in Tables. 

QC SHEATH CONDUCTOR offers the following outstanding advantages: 
• A heavier wall resulting in increased life of sheath in corrosive or high 

temperature applications. 
• Can be used at temperatures above lOOO°F. 
• Can be used without additional protection. 
These tables contain standard materials and configurations. QC is avail
able in any diameter from .0lO to .437. Any sheath and wire material that 
is malleable can be used in constructing QC. Configurations including 
square and rectangular cross sections can be provided. QC has been 
fabricated with as many as 24 conductors. QC can be made with the num
ber of conductors and configurations to meet any requirement. 

TABLE III QC CONDUCTOR 
T /C Wire Material Other Wire Material 

Code Type Code Type 

BT Copper/Constantan Bl0 Stainless Steel 
BJ I ron/Constantan Bll Nickel Clad Copper 
BK Chromel/Alumel B12 Nichrome 
BE Chromel/Constantan B13 Inconel 
BS Platinum/Platinum-l0% Rhodium B14 Precious Metals 
BR PtlPt-13% Rh B15 Nickel 
BP6 Pt-6% Rh/Pt-30% Rh B16 Copper 
BI 40% Iridium-60% Rh/lridium B17 Magnesium 
BAW Tungsten/Tungsten-26% Rhenium B18 Aluminum 
BW3 W-3% Re/W-25% Re B19 Cobalt 
BW5 W-5% Re/W-26% Re B20 Tantalum 
BG Geminal P/Geminal N B21 Zirconium 
BC Copper/Gold-2.1 % Cobalt B22 Vanadium 

B23 Manganin 
B24 Nickel·1 ron Alloy 

TABLE IV INSULATION MATERIAL 
Code Material Maximum Recommended 

Operating Temperature 

CM MgO 35000 F 
CA AI 2O, 2300 
CB BeO 4000 
CT Th0 2 5000 

TABLE V SHEATH MATERIAL 
Code Metal Code Metal Code Metal 

011 Copper 018 348 SS 025 Inconel702 
012 Titanium 019 446 SS 026 Platinum 
013 Cupro·Nickel 020 310 SS 027 Pt-10%Rh 
014 304 SS 021 Hastalloy C 028 Pt-20% Rh 
015 316 SS 022 Inconel600 029 Columbium 
016 321 SS 023 Hastalloy X 030 Molybdenum 
017 347 SS 024 Nickel 031 Tantalum 

HOW TO ORDER 
IlC SHEATH 
CONDUCTOR 

I" UNIT LENGTH OR TOTAL LENGTH l to order specify ... 
• SHEATH 0.0. (TABLE I) 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

• CONDUCTOR CONFIGURATION (TABLE /I) 
• CONDUCTOR MATERIAL (TABLE /II) 
• INSULATION MATERIAL (TABLE IV) 
• SHEATH MATERIAL (TABLE V) 
• TOTAL AMOUNT (SPECIFY ACTUAL 

DIMENSIONS IN FEET OR INCHES) 
(SEE TABLE I) 

• MINIMUM ACCEPTANCE LENGTH 
• SPECIAL TESTS (DESCRI BE) 
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SECTION 5300 '§§.Iift". 
ac HEATING ELEMENTS 
QC HOTWATT heaters are manufactured with the highest quality material and 
techniques producing elements that have long, dependable operating life with 
more heat in less space. The densely compacted assembly offers the most 
efficient heat transfer with the lowest possible temperature gradient between 
wire and sheath. QC heaters are available in virtually unlimited lengths, in a 
variety of diameters from .040 up to .430 and.in any watt-density required. 

SINGLE CONDUCTOR ELEMENTS 
CODE 410 SHEATH MATERIAL r SHEATH DIAMETER i 

~. ~1 HEATED LENGT~ 
. COLD LENGTH 

LEAD LENGTH 
CODE 420 SHEATH MATERIAL TRANSITION 

I . fSHEATH DIAMETER I 
@::3 I·i . L I @ 

L !..--l'h,,--L--HEATED LENGTH----L-l'h"~ J 
LEAD LENGTH~ ~LEAD LENGTH 

TWO CONDUCTOR ELEMENTS 
CODE 411 

CODE 421 
\ 

SHEATH MATERIAL 

I f~HEATH DIAMETER I 

~HEATED LENGTH---l 
COLD LENGTH 

LEAD LENGTH 

TRANSI'TlON SHEATH MATERIAL 
SHEATH DIAMETER 

--t+-----HEATED LENGTH--1 

APPLICATIONS 
Typical applications for QC HOTWATT heaters include: 
• Heat tracing of pipe lines 
• Heating valve mechanisms and other flow controls 
• Heating vesseJs-interior and exterior 
• Heating extrusion molding nozzles 
• Heating plastic forming machinery 
• De·icing of weather instruments 
• De·icing of weather·exposed surfaces including sidewalks, roadways and 

bridges 

MATERIALS 
Stainless Steel or Inconel sheath, Magnesium Oxide insulation and Resistance 
wires are the choice materials for most QC heater applications. HOwever, the 
basic construction is available in whatever materials suit your application. 
Our engineers will suggest appropriate materials to solve any specific 
application. 

WORKABILITY 
• QC HOTWATT Elements can be brazed, welded, clamped or staked in place. 
• QC HOTWATT Elements can be formed, coiled and flattened when attached 

to irregular shaped objects for improved heat transfer. 
• QC HOTWATT Elements can be cast, molded and imbedded in machined 

assemblies, concrete and plastics. 

to order specify __ _ 
CODE QUANTlTY ______ _ 

• SHEATH MATERIAL • WATTS 

• SHEATH DIAMETER • VOLTS 

• HEATED LENGTH • REQUIRED WATT DENSITY' 

• COLD L~NGTH • APPROXIMATE OP.ERATING TEMPERATRUE 

• LEAD LENGTH • BRIEF DESCRIPTION OF APPLICATION 

WE SUGGEST YOU GIVE US A BRIEF DESCRIPTION OF YOUR REQUIREMENT. 
OUR ENGINEERS MAY BE ABLE TO OFFER SATISFACTORY ALTERNATIVE MATE
RiALS FOR YOUR APPLICATION WHICH WILL RESULT IN A MORE ECONOMiCAL 
HEATER FOR YOU. 

ac REPLACEMENT THERMOCOUPLE ELEMENTS 
. CONTROL PRODUCTS CORP. supplies all types of General 
Purpose replacement thermocouple elements. and also 
special purpose assemblies built to exacting customer 
specifications. QC base metal thermocouples have a 
junction that is twisted and welded for mechanical 
strength and long life. QC precious metal thermocouples 
have butt·welded hot junctions. Standard limits of error 
will apply to all assemblies unless otherwise specified. 

CODE l-BARE WIRE ELEMENTS 

r-2'h'~'''''r-----L1-------'~ 

CODE 2-ELEMENTS WITH SINGLE HOLE 
INSULATORS 

::::::1:::::::::::::::: *D 

CODE 3-ELEMENTS WITH DOUBLE HOLE 
INSULATORS 

I ~ 
:""f..-=2=Y:=2:.:i:1 .... - --_ ..... -----.... -----..... -----I.L1-=--=-~-=--=-~-=--=-~-=--=--:---I·1 

CODE 4-FIBERGLASS COVERED ELEMENTS 

r-2'h -I- L1 ·1 

CODE 5-ASBESTOS TUBING COVERED 
ELEMENTS 

r-2'h,-o>+I·----Ll ·1 

CODE 6-ELEMENTS WITH FISH SPINE 
INSULATORS 

: II :: :: : : : : I :: I I : III II I r-2V2,-I-------u---------I1 

AVAILABILITY CHART 
WIRE TYPE ASSEMBLY TYPE 

BARE WIRE BARE WIRE 
EXOTIC AND ELEMENTS BASE METALS PRECIOUS METALS 

" c .. .. 
J! a: a: 
" " 

J! "#. "#. .. 
"ii 1ll " .c .c Do 

J! ! .. '" CD ... E a: a: ... = " ; a: N N .. .. D I :k "#. "#. .. .. II .. :; ... .. D "#. ~ co .. .~ ;; ;; .. .. g .. = t :::, .... " ... CD = ; .. " ~ " .. .. "ii D ~ N .... .... 
~ ~ 

= i .& '" co .. -; E E ... .. I "#. "#. ~ .. .. r; '" ..; co 
f E e e .... Do ~ .. '1 f iii :iii .c E E ~ " Do I ~ ~ " 

::I .a .a .. 
i .!! .c .c ~ .. ~ .. .. ~ .!!! D i .. ... ... ... ~ ~ .... '" in .. ;;: ... ... Ci 

Wire Cade • BK BE BJ BT lAW, BW3 815 BS BR 1 2 3 4 5 6 7 ~ Assembly Code 
56 .0005 .0005 56 
50 .001 All Sizes Standard Insulators .001 50 

With Wire Sizes Other .002 44 44 .002 Available Than Shown May Be 
40 .003 On Special Combined for Special .003 40 
36 .005 Order Assemblies .005 36 
32 .008 .008 32 
30 .010 • • • • • • • • • • .0lD 30 
28 .012 • • • • • .012 28 
26 .015 • • • • • .015 26 
24 .020 • • • • . • • • • • • .020 24 
22 .025 • • • • • • • .025 22 
20 .032 • • • • • • • • • .032 20 
18 .040 • • • • • .040 18 
16 • 051 ' . • • • • • • .051 16 
14 .064 • • • • • • • • • • • .064 14 
12 .081 • • • • • .081 12 
10 .102 • • • • • .102 10 
8 .128 • • • • • • • • • • ;128 8 
6 .162 • • • • • • .162 ·6 

The foregomg Illustrations and chart show combmatlons of stock matenals available for replace
ment thermocouple assemblies. . 

r-2'h-+-L1~ 

! IJ~'" 
i-COLD LEG-i t 

CODE 7 - WITH DOUBLE 
HOLE INSULATORS ON 
STRAIGHT SECTIONS AND HI ~ L2 
FISH SPINE INSULATORS L,G 1 
AT BEND ..:L 

to order specify __ _ 
• ASSEMBLY CODE 
• GAUGE 
• WIRE TYPE CODE 
• LENGTH: 

L1 ••....••.. (INCHES) 
L2 ••••....•• (lNCHES) CODE 7 ONLY 

• QUANTITY . 
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DC THERMOCOUPLE COMPONENTS 
QC THERMOCOUPLE WIRE 
CONTROL PRODUCTS CORPORATION offers a wide variety of bare and insu
lated thermocouple wire from stock for 24 hour delivery. These wires are 
stocked in matched pairs to ISA Standard Limits of Error. Individual bare 
wires are available, matched pairs to ISA special Limits of Error are 
available. 
AVAILABILITY CHART 

Insulated 
Bare Wire Thermocouple Wire 

Exotic & Precious Exten-
Base Metals Metals Lead sion 

WIRE TYPE AND CODE 
BKBE BJ BT SAW SW5 W BS BR H2 H3 H4 H5 K13 K14 .... 

I 
",a: 

e 
~~ I n !! e e E ii· .. .. ...'" iiI! :;~ - :0 ;;. .... ;;. : "'''' e 

~Ir s.~~ E .. i.e I I ~§ t; oS!! 
~~ lIZ 'I; u> :0 c :0 =, , .... .. _ 0 

t: Ii 1-. ~~ ~~ 
:.!! ~ ..... ... ... .. ~ .. .. "u 

~~ 
o III .... -U;~i:i: 'f'E ... '" ~ " :;; ::::.:::::- c U a: a: 

~ If ~f 
.... > .. .. .. .. 0' .. ~ .. "0 .. 

~ 
U ~ ';I.?fl. "a: ... '" ""'e "'''' U .. ! ~ ," 

~~ it = gt8 ... - "- E .. 
~ e g: .. "' .. .... .. .. 

i~ 
, .. 

=ii1! .... .. ~; I I ~ -: ~:2= .... U .. 
i iii 

~.c 
~~ C:;C:; > iii i uu _ U 

"- .. ...... > .... '" ..... "-

30 .010 · • • • • • . . • .010 30 
28 .012 • • · • .012 28 
26 .015 · • • · .015 26 
24 .020 • • • • • • . . • K,J;T .020 24 
22 .025 · · · • .025 22 

20 .032 · • • • K K,J K K,J,T KX,TX .032 20 JX 
18 .040 • • · • .040 18 

16 .051 • • • • KX,TX .051 16 JX 
14 .064 · • • · K KX,JX KX,JX .064 14 
12 .081 • • • • .081 12 
10 .102 • • · • .102 10 
8 .128 · · · · .128 8 
6 .162 • • · • .162 6 

COMPENSATING EXTENSION WIRE 
Code Diameter Type Used With 

H41 .020 Felted Asbestos/Glass Braid W-5% RE/W-26% Re 

H42 .051 Felted Asbestos/Asbestos Braid 
Pt/Pt-10% Rh 
Pt/PI-13% Rh 

to order specify ... 
• GAUGE (OR CODE FOR COMPENSATING 

EXTENSION WIRE) 
• CALIBRATION LETTER (FOR INSULATED WIRE ONLY) 

QC INSULATORS 

• WIRE TYPE CODE 
• TOTALQUANTlTY(FEET, 

INCHES OR POUNDS) 

QC insulators are made of high quality ceramic and are available in the 
shapes and sizes shown below. These insulators may be used with any 
thermocouple wires. Insulators may be used to 2500°F., except those 
with asterisk ("J, which may be used to 3000oF. 

NOMINAL DIMENSIONS IN INCHES 

SINGLE HOLE Wire Size A B 
Ga. Dia. Bore 00 Length Code 

E----rri=- * 6 .162 .187 .352 1 Cl0 

® *14 .064 .093 .144 1 Cll 
*14 .064 .093 .144 3 C12 
*14 .064 .078 .125 12 C13 ---- 'T 20 .032 .046 .073 2 C14 
*22 .025 .031 .062 12 C15 
*22 .025 .028 .058 3 C16 

DOUBLE HOLE 8 .128 .154 .490 1 C20 
14 .064 .073 .245 1 C21 

F----fr~§ 
14 .064 .073 .245 2 C22 
14 .064 .073 .245 6 C23 ---- ili *20 .032 .040 .250 12 C24 

*22 .025 .031 .125 1 C25 
*22 .025 .031 .125 12 C26 

FOUR HOLE 

.... --- Mo *14 .064 .085 .312 1 C40 
"16 .051 .046 .187 1 C41 ----

DOUBLE HOLE (Oval) Wire Size 
Ga. Dia. A B C Length Code 

t====j H} 0 CC] 

8 . 128 .156 .284 .500 1 C30 
14 .064 .080 .188 .313 1 C31 
14 .064 .080 .188 .313 2 C32 
20 .032 .042 .118 .172 1 C33 
22 .025 .028 .091 .144 1 C34 
24 .020 .028 .091 .144 3 C35 

FISHS~ 
Approx. 

Wire Size Quantity 

~ i 0 
Ga. I Dia. A B C per lb. Code 

8 .128 .156 .40 .40 360 C50 
14 .064 .092 .20 .20 3100 C51 

-ICI-- . A 16 .051 .068 .17 .17 5200 C52 

i4§riiij'ffiD SECTION 5300 

QC SHEATH THERMOCOUPLE CONDUCTOR 
QC Sheath Conductor is stocked for "Off The Shelf" delivery with Inconel 
or Type 304 Stainless Steel Sheath and Magnesium Oxide (Mg OJ insula
tion. 15 foot minimum random lengths and ISA Standard Limits of Error 
will be suppl ied unless otherwise specified. 

STOCKED QC SHEATH CONDUCTOR 
CALIBRATION SHEATH MATERIAL DIMENSIONS 

Out- Nom. 
Code Type Code Type Code side Dia. of 

Dia. Wire 

BT Copper/Con 014 3045S El .010 .002 
BJ I ron/Con D22 Inconel 600 E2 .025 .004 
BK Chrom/Alum E4 .040 .006 

E& .062 .010 
E12 .125 .022 
E18 .188 .034 
E25 .250 .048 
E31 .312 .060 
E38 .375 .070 
E44 .437 .083 

to order specify ... 
• TOTAL QUANTITY OR FEET • DIA. CODE 
• CALIBRATION CODE • UNIT LENGTH IF REQUIRED 
• SHEATH MTL. CODE 

PLUGS AND JACKS 

~ 
~ 

~-
I , 

@ -

IIA" 
G4A 'G4P G4J G4C 

Tube Adapter 
Plug and Jack 

Cable Clamp Code ISA Calibration Code 
CODE "An G4P-G4J 64C 

G4Al VI6 
G4A2 % J, K or T G4C 
G4A3 ~6 Universal size 
G4A4 ',4 

to order specify ... 
PLUG G4P JACK G4J TUBE ADAPTER G4A CABLE CLAMP G4C 
• CALIBRATION 
• QUANTITY 

QC FITTINGS 

• CALIBRATION • CODE 
• QUANTITY • CALIBRATION 

• QUANTITY 

• CODE 
• QUANTITY 

QC Fixed and Adjustable fittings are available in stainless steel and 
brass. Consult factory for Code Specify special requirements. NPT Stainless "A" 

Brass Steel Available in 

FIXED 
l/a FO FlO .062, .125, 

~ 
.188, .250 

--- 1/. F9 F19 .250, .312, 
.375 

ADJUSTABLE SINGLE TIIREAD Re-
One adjustable 

Time Stainless 

~ 
Brass Steel 

1/8 F20 F30* .062, .125, 
--- t .188, .250 

'I. F29 F39" .250, .312, "A" .375 

ADJUSTABLE DOUBLE THREAD 

~ 
'18 F40 F60 .062, .125, 

.188, .250 

--- --- 'I • F69 .250, .312, 
.375 

*Add suffix "R" for re-adjustable fitting. 

to order' specify ... • CODE • "A" DIMENSION 

CONTROL PRODUCTS CORPORATION 
4431 WEST DIVISION ST_ 
CHICAGO,' ILLINOIS 60651 
(312) 235-~84{) 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2811 



Special oven to hold 
60° ±2°C in any 
ambient from ·5 
+55°C. Warm·up 
time 20 minutes max. 
Desi~ned for plug-in 
service and 
immediate access to 
circuit board for 
repairs~ 

Missile teillmeter· 
ing 
(less outler-nOUSlnfl 
for 22 plug-in 
ules maintains 
temperature sta
bility despite acci
dental spillap of 
liquid oxygen. 

COX & COMPANY, INC. is the largest manufacturer of custom made heating elements and 
temperature control systems for the aerospace industry. Whatever your problem in tempera
ture contro·' of instruments, electronic· equipment, devices, and components, for aerospace 
and military usage, Cox has probably already solved a similar one. Over 8,500 different 
designs have been produced, ranging from tiny thermostat anticipator heaters to large fiber 
glass air inlets for jet engines with integral anti-icing heaters and temperature sensors. 

Gyro supports, mass 
produced for a critical 
missile program. The 
metalwork is also supplied 
by Cox & Co·mpany, Inc. 

Heater resistance 
tolerance ±3% 

Temperature sensor; 
resistance tolerance 
±.064% at 133°F. 

HEATING ELEMENTS 
Thermowire(P) and Thermopatch(P) heaters af

ford the maximum reliability for lowest cost and 
weight. 

Over a million heaters have been put inmili
tary usage with no reported failures in normal 
service. These elements are usually cemented 
on components with Cox Heating Element Ad
hesive No. 28 (a special epoxy formulation). 
Designs can be made to fit any shape including 
compound curvatures and any desired wattage 
distribution. 

Thermolastic heaters are made from a wide 
variety of special formulations of silicone, neo
prene, urethane, and other elastomers,. each dev
eloped to meet special requirements. For ex
ample, Cox Spec. 4500 is specially formulated 
for use in sealed systems where silicones would 
be detrimental to slip rings and electrical con
tacts. They are vulcanized to customers' parts, 

. or furnished flat, or molded-to-shape as required 
for installation by customers. Under suitable con
ditions, wattages can be as high as 50fsq. in. 
(P) Patented. 

TEMPERATURE SENSORS 

COX & Company, Inc. produces custom resist
ance-type sensors of the highest accuracy a~d 
stability. They are designed to be cemented In 
place and can be integrally combined with a 
heating element, if desired. 

TEMPERATURE CONTROL SYSTEMS 

Cox & Company, Inc. has the most experienced 
personnel and the finest facilities for the evalu
ation of special heating problems. The wealth 
of accumulated knowledge (over 8,000 designs) 
enables Cox to meet the most difficult specifica
tions quickly and economically. 

OVENS FOR CRYSTALS AND COMPONENTS 

Cox & Company, Inc. is a major source of spe
cial ovens, custom designed to meet otherwise. 
unobtainable performance requirements. Fast 
warm-ups, down to 2 minutes from any ambient, 
and stability within ±.003°C over an ambient 
range of -65°C to + 140°C are examples of per
formance Cox has designed and produced in 
large volume. 

Cox & COMPANY. INC. 

2812 

ENGINEERS AND MANUFACTURERS OF ELECTRICAL HEATING EQUIPMENT 

215 PARK AVENUE SOUTH. NEW YORK,N.Y. 10003. (212) OR 4-4727 TWX: 710-581-2839 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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SUB-MINIATURE SNAP-ACTION THERMOSTATS 
Elmwood thermostats are engineered for Quick 
thermal response. Their heart is the bimetallic 
snap~actinu disc which has proven highly reliable 

and serviceable ove-r hundreds of thousands of cycles. Elmwood 
precision thermostats are manufactured and tested to conform 
to military specifications MIL-E-5272. Nickel plating is stand
ard; other plating available. A variety of brackets and studs, 
as shown, are standard. 

• Many mounting arrangements 
• Thermal Range from -65 0 

to +550oF 
• Proven Military and Civilian 

Performance Record 

• Narrow or Wide Differential 

• Rated to 15 A'rnps. 
• Immediate Delivery 

• Custom Packaging 

Precise, reliable unit for electronic com· 
munications, missite and aircraft controls, 

When contacts are closed, current passes from terminal to 
terminal through the stationary contact to the movable con
tact. which is actuated by the snap movement of bimetal disc. 
This disc, which is fully insulated from the switch chamber 
by the pin and disc retainer. is affected by surface or ambient 
temperature changes only. Upon reaching the opening tem
perature, the disc snaps from a concave to a convex shape, 
releasing the pin which opens the contacts. The open cirCUit 
allows the temperature to drop and causes the disc to snap to 
its anginal position, closing the contacts. A thermostat which 
closes on a rise in temperature operates in a similar manner, 
but In reverse action 

30 
AC/DC 

~~~t~~e~I~~:~:~oun~~~li: ~~~o~;~~llib~~~;~:' f----j----I STD 

Wide 

±5"F 
STD 

125 
AC 

has the highest quality operating parts, a 
phenolic base and metol closure. These 
assure maximum dust protection and high 
thermal and electrical dependability. It /---/---1 
.:; available with a variety of mountings 
and terminals. 

Narrow Narrow 

Terminal T-123 

250 
AC 

3100 
This thermostat IS hermetically sealed 
with high compression glass and heliorc 
welded steel case. It is so constructed as 

30 
AC/DC 

to withstand the severest environmental f----t---j 
conditions such as altitude, shock, vibra
tion and corrosive atmosphere. It hos 
been extensively tested by government 
agencies, and has been used for many 

125 
AC 6 

STD 

Wide 

±5"F 
STD 

ELMWOOD #3100 

AVAILABLE 
MOUNTING BRACKETS 

government and civilian purposes, such ~---t---t 
Narrow 

6" 
Max. 
Avail. 

~arrow 

±3"F FIG. 
B210 

.343R 

Terminal T-1I6 

3150 
... ~., 

f.·.#.·.!·~: "...... ..' ......•. ,~ .. " ..• "". 
\ .. , ..... : 

"._ iii' 

Terminal T-I09 

3450 

3700 

Terminal T-130 

~' 11 
J 
i 

~]. 
ImL430J 

max. max. 

as aircraft warning controls, de-icing 
equipment, etc. Ideal for packaging in 
special enclosures_ 

Low silhouette SPST switch, hermetically 
sealed. available narrow or wide differ· 
ential as standard. Temperature calibra
tions pre-set at factory, 100% inspected. 
Open or close on temperature rise. Heli. 
arc welded in steel hOIJsing, glass.to
metal seal at terminal junction. Maximum 
resistance to shock and vibration. Ideal 
for use in heater blankets, computers, 
crydal ovens, electronic and radar equip
ment, gyros, airborne de-ieers, etc. 

This inexpensive control unit is designed 

250 
AC 

30 
AC/DC 

125 
AC 

30 
AC/DC 15 

with either phenolic (up to 300°FI or f----t---j 
ceramic bose, and has a tight-fitting dust
proof metal closure. It loS recommended 
for applications where its heavy electric 

125 
AC 15 

~~~~tr~~~e~ag:a:~:s. it ideal to control f----t---j 

A precision, single-pole double-throw, 

250 
AC 

30 
AC/DC 

~he;:e~~~~~IYthg~~SiSs s:~~~~~e~:~a~~ ~n:lt~~~ I---+--tl 
taneously reverse a signal from one cir
cuit to another. Airborne and ground 
control equipment ore ideal uses for this 

125 
AC 

highly reliable thermal switch. I---t---i 
250 
AC 

Max. 

Avail. 

STD 

Min. 

Min. 

Narrow 
±3"F 
STD 

225" 

Wide 
±5°F 
STD 

i-437-J 
&~~i t-- 343--j 

r--~-AS REQ'D. == .6-32 

I == 

FIG. 
B212 

I 

.147 DIA 

SAMPLES AND ORDERING In order to facilitate furnishing of proper 
samples, the following information will be required: 

EXAMPLES OF CUSTOM PACKAGING 
Write or phone . for individual consultation with 
Elmwood's thermal engineers for special applications. 

PHONE (401) 781-6500. TWX 710·381·6413 

eem /1969 

APPLICATION 
Description - military, electroniC, 

commercial 
Fu nction - lim it, control 
Environmental conditions

moisture, shock, vibration, etc. 

TEMPERATURE EXPOSURE 
Maximum, minimum 

LOADS, MOUNTING 
Resistive or inductive 
Amperage and voltage 
Mounting - see diagrams above 

CALIBRATION 
Normal operating temperature 
gri;;;,ftf~llerance 
Closing tolerance 

Elmwood also features a U.L. approved line of low-cost 
thermostats for Commercial Applications. Ask for Folder. 

SENSORS. INC. 
1653 ELMWOOD AVENUE • CRANSTON, RHODE ISLAND 02907 

2813 
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THERMISTORS from ~~~!'~c~ 
Broadest Thermistor Line Available Anywhere 
1. GLASS COATED BEADS - used where small size, fast 
response, high precision, stability, and temperatures to 
600°F are required. 

2. GLASS PROBES - medium-small in size. Many of the 
advantages of beads but rugged, more easily mounted, useful 
in liquid media. 

3. ISO-CURVE * INTERCHANGEABLE THERMISTORS-these 
units available in bead or glass probe configuration, follow 
standard curves over wide temperature range, and are com
pletely interchangeable. Units match standard curves as 
close as ± Y2% of resistance or as required. 
4. DISCS - used where medium power dissipation is a 
requirement and space not a problem. Useful to 300°F. 

5. WASHERS - used where high power dissipation is a 
prime requirement. 

6. RODS -- these units have power dissipation intermediate 
between discs and washers and are also used where their 
physical shape is an asset. 

7. MOUNTED BEADS - provide ease in using glass beads 
in such applications as gas chromatography, flow and vacuum 
measurement, etc. 

8. VACUUM AND GAS FILLED ASSEMBLIES - high power 
sensitivity for specialized circuit applications. 

ISO-CURVE® Interchangeable Thermistors 
F.E.I. Iso-curve* thermistors are special bead and glass probe 
thermistors that have been precision matched at the factory to 
standardized resistance-temperature curves. They have the 
unique and valuable characteristic of complete electrical inter
changeability. In addition they offer all of the functional ad
vantages associated with standard thermistors, including large 
resistance change per degree of temperature change which pro
vides high accuracy and resolution. 

Thermistors are normally rated by the value of their resistance 
at 77°F Standard units having the same rated resistance, how
ever, will not exhibit identical resistance-versus-temperature 
characteristics over their full temperature range. Iso-curve 
thermistors, on the other hand, will match a specified R-T curve 
over full temperature range required. Iso-curve thermistors are 
available at the present time in five standardized R-T curve 
values, 370, 2K, 4K, 15K, and lOOK. These standard curves 
represent permanent specifications and an F.E.I. Iso-curve 
thermistor purchased five years from now will be perfectly inter
changeable with one of the same value purchased today. 

,l<.MADE UNDER PAT. 3109227 AND OTHERS. 

Here's help in applying F.E.I. Thermistors •.• 

"Thermistors: Thermistor 
Their Character· Housia, Manual 
isties and Uses." (l·5). Detailed 
Detailed bulletin information on 
gives ba'sic infor- how Fenwal 
mati on and many Electronics. Inc. 
applications. can build 
Bulletin l-l. thermistor sensor 

assemblies to 
fit your 
requirements. 

Iso-Curve 
Thermistors (L-2). 
Complete data 
on patented 
interchangeable 
units with identi· 
cal resistance/ 
temperature 
curves. 

Thermistor New 24-po,e 
Manual (EMC-5). Capsule 
Most complete Thermistor 
up-ta-date listing Course Book. 
of tllermistors A complete 
available. Theory, primer on 
engineering data, thermistors. 
complete th~ir character-
specifications. istics and uses. 

9. PROBE ASSEMBLIES - standard catalog types or' built 
to specific military or commercial requirements. We are 
experienced in design of probe assemblies for all fields of 
application including industrial control and indication, aero
space - specializing in telemetry applications, and oceano
graphic - featuring fast response, very high pressure, and 
interchangeability using our Iso-curve Thermistors. 

Thermistor Probe Assemblies 

Standardized thermistor assemblies, provided in complete, ready-to
mount housings, enable you to take advantage of the precision and 
interchangeability of Fenwal Electronics thermistors. A complete 
line of thermistor probes is available for a variety of missile, aircraft, 
and industrial applications, including liquid level indication and 
control, temperature measurement and control of fluids and gases 
and many other applications. Precise calibration can be supplied 
with individual probes at all desired temperatures. Completely 
interchangeable probes with identical resistance-temperature curves 
are available to any desired tolerance down to O.l°C over the full 

range. Most of these housings can be made to meet 
specifications if required. 

Thermistor Experimental Kits ~ to help you expedite operations 
at the breadboard stage. left: G-200 kit containing 12 different 
thermistors with complete specs. PRICE $19.95. Right: G-700 con
taining four. PRICE $4.95. 

Thermistor Data & Curve Computer 
- (G300A) Provides resistance 
temperature characteristics for all 
F.E.1. Thermistors. Simplifies se· 
lection a' the right thermistor for 
every application. PRICE $1.50. 

FENWAL ELECTRONICS, INC. 63 FOUNTAIN STREET, FRAMINGHAM, MASS. 01701 • (617) 872-8841 

2814 See YELLOW SECTION for L.ocal Offices, Phones eem /1969 
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• THERMISTORS 
• for Temprature Measurement • for Temperature Compensation 

• for Temperature Control • for Time Delay 

, Thermistors are thermally sensitive resistors for 
the automatic detection, measurement, and control 
of physical energy, They are electronic semicon· 
ductors whose electrical resistance varies with 
temperature, and lies between that of conductors 
and insulators. An important distinction between 
Thermistors and other variable resistance mater· 
ials is their extreme sensitivity to relatively 
minute temperature changes. Catalog standard 
grades are available in sensitivities from 3.37% 
per degree C to 5.06% per degree C at 25 C. TYPICAL THERMISTOR UNITS 

Type 

Disks 
Rods-Standard 
Washers 
Washer Assemblies 
Beads 
"H"-Series (Hermetic Seal) 
Probes-Bead 

"H" Series 
PTC 
Diamond Thermistor 

Diameter 
in Inches 

0.050-\.0 
.050-.173 
.75 
.75 
.043 
.070 
.1 
.150 
,070 
.070 

Resistance 
Ohms at 25 C 

1-200,000 
200-1,000,000 
1-4,150 
1-4,150 
2,000-1 megohm 
2,000-1 megohm 
2,000-1 megohm 
2,000-1 megohm 

47-470 
3,685-40, 150 at 125°C 

Resistance 
Ratio R2S/R125 

12.95-48.78 
12.95-48.78 
12.95-48.78 
12.95-48.78 
29.85-51.5 
19.80-48.78 
29.85-51.5 
19.80-48.78 
0.5 
2.35 at 125°C/200oC 

Max Operating 
Temp. Degrees C 

ISO 
150 
ISO 
150 
275 
275 
275 
275 
ISO 

450/650 

Write for Short Form Catalog GEC-l082 

• THYRITE® VARISTORS 
• For protection against voltage surges. 

• As a stabilizing influence on circuits supplied by rectifiers. 

• As a potentiometer (the division of voltage can be made substantially 
independent of load current) . 

• For the control of voltage-selective circuits, either independent of, or in 
combination with, electronic devices. 

Thyrite is a nonlinear resistance material in 
which the current varies as a power of the applied 
voltage. Because of this notable electrical prop· 
erty, Thyrite has found important applications in 
the electric-power, communications, and electronic 
ind ustries. 

TYPICAL THYRITE VARISTOR UNITS 

Disks 
Rods 
Washers 

Type 

Washer Assemblies 
. Medium Voltage Assemblies 

Diameter 
in Inches 

0.5-1.125 
.250 
3-6 
3-6 
3 

SALES AND SERVICE 

Continuous 
D-C Voltage 

15-300 
150-3,300 
7-1,500 
6-600 
1,500-10,500 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. 

East Coast 
Schweber Electronics 
Jericho Turnpike 
Westbury, N.Y. 11591 
(516) 334-7474 

STOCKING DISTRIBUTORS 

Mid-West 
Allied Electronics Newark Electronics Corp. 
100 N. Western Ave. 500 N. Pulaski Rd. 
Chicago, Ill. 60680 Chicago, Ill. 60624 
(312) 421-6800 (312) 638-44" 

West Coast 
Hamilton Electro Sales 
10912 W. Washington Blvd. 
Culver City, Calif. 90230 
(213) 870-7171 

Continuous 
Power Rating, Watts 

0.250-1.5 
.25-.4 
3-10 
3-240 

3.5-24.5 

Discharge Capacity, 
Watt-Seconds 

30-275 

1100- 22,500 
1100-540,000 
9250- 64,750 

Write for Short Form Catalog GEC-l082 

MAGNETIC MATERIALS 
BUSINESS SECTION 

GENERAL e ELECTRIC 

EDMORE, MICHIGAN 48829 

P.O. Box 999, Tele.: (517) 427·5151 

ALNICO AND LODEX® PERMANENT MAGNETS ..• THERMISTORS ... THYRITE® VARISTORS 
eern /1969 See YELLOW SECTION for Local Offices, Phones 2815 
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I RABBit PRECISION 
T EM P E RATU R E CO NT RO LS 

2816 

PROPORTIONAL TEMPERATURE CONTROLLERS 

* RELIABLE: Completely solid state. No tubes, moving 
parts, or relays to wear out. * TRUE PROPORTIONAL CONTROL: Steady flow of power 
to heater. True stepless control. * HIGH EFFICIENCY: Efficiency in excess of 96% at full 
load. 

* THERMAL LOOP COMPENSATION: High sensitivity and 

PANEl. MOUNT CONTROLlERS 
General purpose controllers arranged for easy front panel 
mounting in packaging machinery, plastics machinery, test 
fixtures, etc. 

SINGLE TURN DIAL: Convenient 
direct reading dial for general pur
pose use. 

TEN-TURN, DIRECT READING DIAL: 
Higher sensitivity than above plus 
10-turn setting potentiometer for 
even closer temperature control. 
Direct read-out of temperature on 
large, 41,.2/1 dial. 

DIGITAL DIAL: Ten-turn potentiometer 
plus digital dial with %/1 high 
numerals readable from 30 ft. away! 
Includes front panel on-off switch, 
pi lot light and power output meter. 

HEAVY DUTY PROCESS CONTROLlERS 

Heavy duty, three mode controllers 
offeri ng proportiona I-plus-rate-pl us
reset action. For chemical process
ing, large furnaces, etc., where long 
time lags are involved. 

PROPORTIONAL VALVE CONTROLS 

For process control applica
tions where temperature is 
varied by means of motor
driven proportional valves. 
Three mode, heavy duty con
struction. 

INFRARED SENSING 
Where temperature must be 
controlled without touching the 
controlled body. Temperature 
ranges 25°C to 3000o C. 

proportional-plus-automatic-reset, or proportional-plus
rate-plus-reset action eliminates "droop" and permits 
closer temperature control. 

* HIGH POWER: From a few watts to 300 KW; single 
phase or three phase; 115, 230, or 480 volts. 

* ANY TEMPERATURE RANGE: Control either heaters or 
coolers from -200° to + 1I00°C. 

RECORDING CONTROLlERS 

Provide permanent rec
ord of controlled tem
perature. 

PROGRAMMABLE 
TEMPERATURE CONTROLlERS 

TAPE PROGRAMMED 
CONTROLLERS 

COMPUTER PROGRAMMED 
CONTROLLERS 

Temperature set and monitored by 
a digital Computer. 

Temperature stored on 
punched tape. May fol
low any arbitrary pro
gram. 

I----~-- -~ ~~ -1 

I !~.: 
I I ~ 

I 

I I 

~:.~-"':- --~ ~ 

ARBITRARY FUNCTION 
PROGRAMMER 

Program set on front panel dials. 

Plus Cam Programmers, Switching Type Programmers, and 
Slope Generator Type Programmers. 

FIXED TEMPERATURE CONTROLlERS 
HIGH RELIABILITY MILITARY TYPES 

A-C OPERATED: Precision tempera
ture control to a single selected 
temperature. Ideal for close tem
perature control of floated gyros, 
delay lines, or other military or 
industrial applications. 

D-C OPERATED: For aircraft or 
missile operation, where the primary 
power source. is doc. 

D-C OUTPUT: Output is pure doc for 
applications such as gyro test tables 
where noise output of relay or 
standard proportional controller is 
objectionable. 

See YELLOW SECTION for Local OHices, Phones eern /1969 
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RFI-FREE CONTROU,ERS 
Entirely solid state. Unique circuitry ensures freedom 
from radio frequency interference. 

ADJUSTABLE, INDICATING: For use 
wherever nearby communications 
and low·level measuring equipment 
makes elimination of :onducted and 
radiated interference essential. 

FIXED TEMPERATURE: For military 
applications where elimination of 
RFI is required. 

SPECIAL PURPOSE CONTROLLERS 

HEATING AND COOLING CONTROL· 
LERS: Bidirectional, time proportion· 
ing for control of both heating and 
cooling by use of solenoid valves or 
mechanical refrigeration. Entirely 
solid state. 

CONTROLLERS FOR THERMOELECTRIC 
COOLING: Bidirectional controllers 
for control of heating and cooling 
using thermoelectric elements. 

HUMIDITY CONTROLS: Precision con
trol of humidity in test chambers, 
environmental equipment, etc. 

RELAY STYLE CONTROLLERS: Com
pletely solid state except for output 
relay. Off-on or time proportioning. 
For minimum initial cost. 

TEMPERATURE INDICATORS 

PANEL STYLE INDICATORS: Available 
either as temperature indicator or 
temperature deviation indicator. 

DIGITAL STYLE: 

Direct digital read·out of tem
perature in large, ?<l' numerals. 
Automatic polarity change. BCD 
electrical output optional. 

TEMPERATURE ALARMS 
Continuous monitoring of tempera· 
ture at a remote point. Initiates 
high or low alarm whenever tem
perature deviates more than a pre
scribed amount. 

TEMPERATURE RECORDERS 
LABORATORY TYPE: Ex· 
panded scale readout 
spreads ranges as small as 
% °C over entire sca ie. 
Eleven ranges give 0.02% 
accuracy. 

PANEL MOUNT, STRIP CHART TYPE: 
For continuous indication and reo 
cording of temperature at remote 
points. 

CABINET STYLE CONTROLLERS 

All Harrel controllers are available 
in an attractive, two· tone gray cabi· 
net, complete with pilot light, on-off 
switch, & fuse. Convenient tilting 
bail for easy bench viewing. 

TEMPERATURE SENSORS 
Wire type resistance sensors pro
vide maximum sensitivity, linearity, 
& long term stability. Available in 
patch type for surface measurement, 
tubular styles, bayonet mount styles, 
or for air sensing. 

TEMPERATURE CONTROU,ED ENCLOSURES 

OIL BATHS 

Complete oven systems includ
ing controller, sensor, heaters, 
and enclosure. Ideal for main
taining constant temperature of 
filters, crystals, delay lines, tran
sistor amplifiers, or other criti· 
cal electronic equipment. 

Highest precision, reference grade 
oil baths for calibration or for 
maintaining temperature of stand
ard cells, zener references, etc. 

PRESSURE INSTRUMENTATION 

A complete line of pressure in· 
dicators, pressure recorders, 
pressure alarms, and pressure 
sensors. 

PLUS ... complete temperature control systems and 
consoles. SEND US YOUR REQUIREMENTS. 

ALL UNITS COMPLETELY SOLID STATE 

DARREL incorporatetl 16 FITCH STREET, EAST NORWALK, CONNECTICUT; PHONE: (203) 866-2573 

eem /1969 See YELLOW SECTION for Local Offices, Phones 
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stone THERMISTORS DISC, ROD & 

BEAD TYPES 
CARBON COMPANY 

THERMISTOR DIVISION • ST. MARYS, PA. 

Keystone manufactures thermistors in a wide range 
of resistance values, temperature coefficients and 
physical sizes. Over 400 standard types are described 
on the following pages. Ranging from small beads 
to large discs, these thermistors provide a broad 
selection for every application. 

In addition to the units shown on these pages, Keystone 
can help you in your special requirements. Stainless 
steel, silver, nickel or ceramic probes can be designed 
to fit your specifications. 

Keystone can work with you to provide a wide variety 
of lead configurations. 

ROD TYPE 

Thermistors may be mounted on plates, clips, mounting 
tabs or heat sinks. 
Glazes, silicone varnishes, enamels or durez may be 
applied when a particular situation calls for a coating. 
If the maximum operating temperature in your appli
cation exceeds the limit of the units shown, call 
Keystone. Many of the units shown here are available 
in versions capable of higher operating temperatures. 
If your requirements cannot be met by a unit on 
the following five pages, call us. We have over 
2,000 more types from which to choose and make 
a recommendation. 

THERMISTORS 
.485 

1.5" ± Va" ± .030 
I· + ., l 

Leads: T.e. AWG #20 
=====lOI-__ --1[}=I===== .~~~:' 

-j 

TYPE 

LOW / MEDIUM TEMPERATURE COEFFICIENT 

15-1 0-32-S 1 15.0 10 8.31 

15-20-35-S 1 30.6 20 16.4 

15-50-42-S 1 80.6 50 40.1 

15-1 00-42-S 1 161 100 80.2 

15-200-42-S 1 322 200 160 

15-500-50-S 1 847 50q 391 

15-1 K-50-S 1 1690 lK 782 

15-2 K-52-S 1 3430 2K 1560 

15-5K-54-S 1 8680 5K 3860 

15-1 OK-54-S 1 17.4K 10K 7730 

15-20K-59-S 1 35.6K 20K 15.3K 

15-50K-62-S 1 90K 50K 37.9K 

HIGH TEMPERATURE COEFFICIENT 

15-1 K- 139-S 1 2500 1K 656 

15-2K-139-S 1 4990 2K 1310 

15-5K-181-S1 13.7K 5K 3150 

15-lOK-192-S 1 28.2K 10K 6240 

15-20K-292-S 1 67.2K 20K 11.6K 

15-50K-292-S 1 168K 50K 28.9K 

15-1 00K-404S 1 372K lOOK 55K 

15-200K-424-S 1 753K 200K 109K 

15-500K-482-S 1 1.95meg 500K 268K 

15-1 meg-583-S 1 4.06meg lmeg 523K 

Dissipation .. Constant: 9MW 1°c Approx. 
Time Constant: 45 seconds approx. 
Tolerance: ±10% at 25°C 

7.05 5.18 3.76 3.08 

13.8 9.90 7.01 5.65 

32.9 22.6 15.3 11.9 

65.8 45.3 30.6 23.8 

132 90.6 61.2 47.7 
-

314 206 133 100 

628 413 266 201 
-

1240 808 515 387 
f--

3060 1980 1240 924 

6130 3950 2480 1850 

12K 7560 4640 3400 

29.5K 18.5K 11.2K 8120 

451 227 111 71.9 

902 454 222 144 

2100 979 450 276 

4100 1890 855 520 

7140 2920 1190 685 

17.8K 7320 2980 1710 

32.4K 12.2K 4540 2080 

63.9K 23.9K 8740 4720 

154K 55.6K 19.7K 10.4K 

294K lOOK 33.7K 17.1 K 

2818 See YELLOW SECTION for Local Offices, Phones 

Max. Operating Temperature: 125°C 

1400 3.2 1.50 

1500 3.5 1.59 

1700 4.2 1.78 

1700 4.2 1.78 

1700 4.2 1.78 

1900 5.0 1.98 

1900 5.0 1.98 

1950 5.2 2.03 

2000 5.4 2.07 
.-

2000 5.4 2.07 

2100 5.9 2.17 

2150 6.2 2.22 

3150 13.9 3.38 

3150 13.9 3.38 

3425 18.1 3.74 

3500 19.2 3.83 

4000 29.2 4.46 

4000 29.2 4.46 

4400 40.4 4.86 

4450 42.4 4.91 

4600 48.2 5.03 

4830 58.3 5.22 

eem/1969 
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KEYSTONE LOW-COEFFICIENT THERMISTORS 
For applications such as coil compensation which require a low temperature coefficient thermistor Keystone offers 
the low coefficient, series 2 group of thermistors listed below. To specify a unit on this list, specify the code number 
followed by the resistance at 25°C. For example, a 1 RS 1-1 00 is a disc, .2" diameter, and .1" thick having a 
resistance of 1 00 ohms ± 1 0% at 25°C. Various coatings, tolerance patterns and lead configurations are available 
on request. 

CODE NUMBER 

TYPE 

STANDARD 

LEAD 

CONFIGURATION 

Leads 
Material 
Diss. Constant 
Time Constant 
Max. Watt Rating 

Dimensions 
in 
Inches 

A 
B 
C 
D 

lRSl 

DISC 

L 
AWG 20 (.032 Dia.) 
Tinned Copper 
10 mw/oC 
55 Sec. 
11;4 Watts 

.200 ± .020 

.100 ± .020 

.375 ± Nominal 
]112 Minimum 

2RSl 

DISC 

L 
AWG 20 (.032 Dia.) 
Tinned Copper 
16 mw/oC 

85 Sec. 
2 Watts 

.500 ± .025 

.100 ± .020 

.375 ± Nominal 
1% Minimum 

3RSl 

RECT. ROD 

AWG 24 (.020 Dia.) 
Tinned Copper 
10 mw/oC 

75 Sec. 
11/4.Watts 

.150 ± .025 

.260 Maximum 

.500 ± .050 
1% Minimum 

BETA" Negative Temperature 

*BETA is calculated between 
the temperatures of 37.8 
and l04.4°C. Tolerance on 
Beta is ± 15% for Betas 
of lOOooK to llOooK and 
±1O% for Betas of 16000 K 
to 21000K. 

Degrees Coefficient 
Kelvin %IOC @ 250C 

1000 1.14 

1050 1.18 

1100 1.23 

1600 1.69 

1700 1.78 

1800 1.88 

1900 1.98 

2000 2.07 

2100 2.17 

\KeNstone 
eem /1969 

lRSl 2RSl 
R @ 25°C R @ 25°C 

5 .75 

10 1.5 

15 2.5 

275 45 

425 70 

650 100 

1000 150 

1400 220 

2000 330 

3RSl 
R @ 25°C 

20 

45 

70 

1200 

1900 

2900 

4200 

6000 

9000 

Standard Resistance Tolerance 
is ±10%@ 25°C. Other Tol
erances are available upon 
request. 

Standard Thermistors are sup
plied without coating. 

Maximum Operating Tempera
ture: 150°C. 

Lead Lengths conforming to 
printed circuit requirements 
are available on request. 

CARBON COMPANY Thermistor Division. St. Marys, Po •• (Area 814) 834-1591 

TWX 5 J 0-693-45 r 0 
See YELLOW SECTION for Local Offices, Phones 2819 
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\Kele!!!.!!e Disc Type THERMISTORS SERIES NO.1 
TYPE E 5 F B G 

MAX. WATTAGE RATING (WATTS) 
R 0.36 0.82 0.88 1.00 1.25 

iDlSSIPATION CONSTANT (MW/°C) 0 2.9 6.6 7.0 8.0 10 
TIME CONSTANT (SECONDS) W 10 45 50 60 70 

.10 .12 .20 .30 .40 
THERMISTOR DIA. (IN.) A N ±.010 ±.01O ±.020 -+-.020 -+- .020 

U .03 .15 .06 .06 .05 
THERMISTOR THK. (IN.) B M ±.010 ±.025 ±.015 -+-.015 -+-.015 

B 
MAX. THK. OVER LEADS (IN.) C E .100 .260 .150 .150 .140 

LEAD SIZE (A.W.G.) R 30 24 24 24 24 

TEMPERATURE °c 37.8 25 37.8 25 37.8 25 37.8 25 37.8 25 

';',;. 1 196 311.0 682 1082 98.0 155.4 43.6 69.1 20.4 32.35,;' 

81 
/;:i,; 2 248 397.5 862 1382 124 198.8 55.0 88.2 25.8 41.4 r'll 

3 304 492 1060 1717 152 246.0 67.5 109.4 31.6 51.2 

Ii,: 4 356 581 1240 2020 178 290.5 79.0 128.8 37.0 60.3 

RL Radial Leads C B ;:' 5 432 712 1500 2470 216 356.0 95.9 158.0 45.0 74.2 

~ ~ 6 489 811 1700 2820 244 405 109 180.8 50.9 84.4 -'if 
I I TT 7 600 1006 2090 3500 300 503 133 223.0 62.5 104.7 :y:,r 

8 718 1215 2500 4230 359 607 160 270.5 74.8 1 26.6 _ j:,i~ 

',r" 
9 860 1469 2990 5110 430 734 191 326.0 89.6 153.0 -:i,,f' 

~ 
10 993 1712 3460 5970 497 857 221 381.0 103 177.6 -;I;I~ 

11 1070 1850 3720 6430 535 925 238 412 111 191.9 _:<! 

;:';; 12 1340 2330 4650 8100 668 1163 297 517 139 242.0 or,; 

,,' 13 1550 2710 5390 9430 774 1354 344 602 161 
281.5 -:(!1 

OL Opposite Leads C 
B i 14 1930 3400 6730 11850 966 1701 429 755 201 354.0 

* II!:':: 15 412 -:1;;"'1 I I 2240 3960 7800 13800 1120 1981 498 881 233 

I t ,,; 16 2600 4620 9040 16060 1300 2310 577 1025 271 481 'f! 
17 3010 5370 10500 18730 1510 

-p 
2695 669 1193 314 560 

M. A>;" :::{} 

",; 18 3490 6250 12200 21850 1740 3115 776 1390 364 652 

I.' 19 4050 7280 14100 25350 2020 3630 899 1616 421 757 

I:rl 20 5050 9140 17600 31850 2520 4560 1120 2025 526 952 

---I ~~ I:: 21 5860 10640 20400 37050 2930 5320 1300 2360 610 1108 

8 'ii 22 7310 13350 25500 46600 3660 6680 1620 2960 762 1391 

';; 23 8470 15520 29500 54000 4240 7770 1880 3445 883 1618 
);,; 

-1-A-~ I,' 24 10600 19510 36800 67700 5290 9740 2350 43'30 1100 2025 

;!i': 
";"1' 25 

13200 24400 46000 85100 6600 12210 2940 5440 1380 2555 
Units on this list are available 

" 26 
, .. v', 

in the three lead configurations 16500 30650 57400 106700 8240 15320 3660 6800 1720 3195 
shown above. Standard toler-

~'r'i ance is ±10% at 37.8°C, with 27 20600 38450 71600 133700 10300 19230 4570 8530 2140 3995 
±10% @ 25°C also available. 

i;::, 28 25700 48200 12800 24000 .l!l\lj Tolerance on resistance ratio is 89400 167600 5710 10710 2680 5020 
±.3. Maximum operation tem-

1;':1; 29 32100 60400 112000 211000 16000 30100 13420 3340 Ir~; perature is 150°C. To specify 7130 6290 

a unit on this list, first indicate 
-:;11 RL, OL or AL for lead configura- I)} 30 40000 75600 139000 263000 20000 37800 8900 16830 4170 7880 

tion. Next list the row number, I, 31 46400 88000 162000 307000 23200 44000 10300 19530 4840 9180 -ll'l the column number and the 
number 1 for series "1". If the I:~[r: tolerance is to be at 25 rather 32 53800 102300 187000 355500 26900 51100 12000 22800 5600 10640 
than 37.8, add a "T". For ex-

t~;, 33 62300 118700 59500 $, ample, an RL23SIT is a unit 217000 414000 31200 13900 26500 6500 12390 
having radial leads and a resist-

: .. ~( 34 77900 149000 74400 !,~' ance of 54000 ohms ±10% at 271000 518000 38900 17300 33100 8110 15510 
25°C. 

2820 See YELLOW SECTION for Local Offices, Phones eem/1969 
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Disc Type THERMISTORS SERIES NO.1 \KeH~,!e 
D J M R H 
1.75 2.00 2.50 2.75 4.00 

R 
14 16 20 22 32 

0 
W 85 110 115 190 215 

.45 .47 .66 .82 1.00 
... ... ..:>-

N ±.025 ±.025 ±.030 ±.035 ±.035 v ::IZ ........ 
U Z >«-

.07 .15 .06 .12 .12 « _..:v 
M ±.020 ±.025 ±.015 ±.025 ±.025 "'0 =C~fE 
B !!!;:: C)2;'" 

.180 .265 .190 .285 .295 ~« ...... 0 
E ..:..: z ... v 
R 20 20 20 20 18 

%!"C: 37.8·C; 
37.8 25 37.8 25 37.8 25 37.8 25 37.8 25 104.4·C @25'C 

1 22.6 35.85 4404 7004 8.05 12.77 10.4 16.49 7.04 11.16 7.0 3.74 

2 28.5 45.7 56.0 89.8 9.59 15.37 12.4 19.88 8.38 13.43 7.3 3.83 , 

3 35.0 56.7 68.8 111.5 11.4 18.47 14.8 24.00 9.96 16.14 7.6 3.92 
"i 

4 41.0 66.9 80.5 131.3 12.8 20.90 16.6 27.05 11.2 18.27 7.8 3.98 (' -- -_._--

5 49.7 81.9 97.7 161.0 15.1 24.90 19.6 32.30 13.2 21.75 8.1 4.06 >, 

6 56.3 93.4 111 184.1 17.0 28.20 22.0 36.50 14.8 24.55 8.3 4.12 
,--, ----- .c----.-- ----~ 

'\ 7 69.1 115.8 13'6 228.0 20.0 33.50 25.9 43.40 1704 29.15 8.6 4.20 

"i; 8 82.7 139.9 163 276.0 2304 39.60 30.4 51.40 20.5 34.70 8.9 4.28 
_. 

--9 99.0 169.1 195 333.0 27.5 47.0 35.6 60.8 24.0 41.0 9.2 4.35 
~---- --~--it 10 114 196.5 225 388.0 31.5 54.3 40.9 70.5 27.5 47.4 9.5 4043 ~i, 

i; 11 123 212.5 242 418 35.0 60.5 4504 78.5 30.6 52.9 9.7 4.46 -
.. -- _ . 

12 154 268.0 302 526 44.4 77.3 57.6 100.3' 38.8 67.6 10.0 4.51 
- 1------ - .. --.~ ---_. 

; 13 178 311.5 350 612 52.0 90.9 67.5 118.0 45.5 79.6 10.2 4.55 
-- 1--._--- ----- -"----, ---

,_~, 14 223 391.5 438 771 66.0 116.2 85.6 150.7 57.7 101.6 10.5 4.60 ; --- -~~--- ._---r----
~ti 15 

258 456 507 897 7704 136.9 100 176.9 67.7 119.8 10.7 4.63 

i 16 299 531 588 1044 90.7 161.1 118 209.5 79.3 140.B 10.9 4.67 

~i i\ 17 

-~ -----_. ---_. .----.~.- f------ f-.---. ._--_. 
347 619 682 1217 106 189.1 138 246.0 92.9 165.7 11.1 4.70 

----- ---'- -.---1----r---.-.~ 

C' 18 402 720 790 1415 125 224.0 162 290.0 109 195.2 11.3 4.73 <-

:'; 19 

_ .. _-_._.- _._----c------. --r--------
466 838 916 1647 146 262.5 189 340.0 128 230.0 11.5 4.76 

f----- --

~;[. 20 582 1053 1140 2060 185 334.5 240 43'4 162 293.0 11.8 4.81 

U:.21 675 1226 1330 2415 217 394.0 281 510 188 341.5 12.0 4.84 ;' 
- ------_._.---~- ---

'J,i 22 842 1537 1660 3030 275 502 357 652 241 440 12.3 4.88 .;: 
.C-----._. f--.~--- ---- --

'{ 23 976 1788 1920 3515 323 592 419 768 282 517 12.5 4.91 :';'i 'i --'---_. _._----_. f---------r------- -.---
4.94 ~'i 24 1220 2245 2400 4420 410 755 531 978 358 659 12.8 

'----- ------ .f--- .. _-.. _._--- ---------
25 1520 2810 2990 5530 520 962 674 1247 454 840 13.1 . 4.98 

26 1900 3530 3730 6930 659 1225 855 1589 576 1071 13.4 5.01 
--f-----.-

27 2370 4420 4660 8700 836 1561 .1080 2015 731 1365 13.7 5.05 
.~ ---- f-----

28 2960 5550 5820 10910 1060 1988 1380 2585 928 1740 14.0 5.08 
':i" -------c-- '----_._- --

~ii 29 3690 6950 7260 13670 1350 2540 1750 3295 1180 2220 14.3' 5.11 
-------f--.----- .-----~ --_. 

30 4610 8720 9060 17130 1710 3235 2220 4200 1490 2820 14.6 5.,14 

31 5350 10140 10500 19910 2000 3790 2600 4930 1750 3320 14.8 5.16 
-.----r----- ---------~ --

32 6200 11790 12200 23200 2350 4470 3040 5780 2050 3895 15.0 5.18 
--1---- ~---- --"--,---- 1------ -,----"'--- _._._._-_. 

33 7180 13'680 14100 26850 2750 5240 3570 6800 2400 4570 15.2 5.20 
-_._--- -.--.-- .--.---

34 8970 17160 17600 33650 3490 6680 4520 8650 3050 5830 15.5 5.22 

eem /1969 See YELLOW SECTIO.N for Local Offices, Phones 2821 
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MOLDED-IN-LEAD BEAD AND ROD THERMISTORS 
Using a technique developed at Keystone, these units feature leads which are molded directly into the body of the 

thermistor. This technique yields a more reliable thermistor and by eliminating several operations permits lower prices. . . 

These units are particularly intended for applications where small S'ize and fast response are major requirements. 

RESISTANCE AT ·C: 
TYPE 

0 25 37.8 75 104.4 150 260 

L0504-329-59-M2 1245 500 329 114 56 22.4 * 

L0504-550-71-M2 2480 878 550 169 77 29 5.5 

L0504-1220-81-M2 6210 2000 1220 344 151 53 9 

L0504-1248-73-M2 5520 1984 1248 376 171 62 . 
L0504-1500·85-M2 8010 2515 1500 409 176 61 10.5 

L0504-5000-95-M2 27.7K 8560 5000 1290 526 168 23.4 

L0504-33.3K·125-M2 221K 60.4K 33.3K 7380 2665 711 70.6 

L0504-5SK-120-M2 360K lOOK 55K 12.5K 4.58K 1246 127.6 

• These Units processed for operatIon to 150°C maximum; All others, to 260°C Max. 

RESISTANCE AT ·C: 
TYPE 

0 25 37.8 75 104.4 150 260 

L060637 -6K-85-M2 31.8K 10.lK 6000 1640 706 242 40.7 

L060637 -1 OK-85-M2 52.2K 16.7K 10K 2750 1175 403 67.8 

L060637 -22K-95-M2 122K 37.5K 22K 5700 2315 739 104 

L060637-45K-103-M2 266K 78.2K 45K l1.1K 4370 1314 166 

L060637 -60K-1 03-M2 355K 104K 60K 14.8K 5830 1750 222 

L060637-200K~120-M2 1.3 meg 363K 200K 45K 16.7K 4520 520 

L060637 -350K-125-M2 2.35 meg 637K 350K 76.5K 28K 7630 793 

L060637-1.4meg-145·M2 10.2 meg 2.62 meg 1.4 meg 284K 96.6K 23.8K 2070 

...... -.... 

Physical size: .055" dia. max., .075" long max. 
Leads: .004"platinum, 1/2" long 
Dissipation Constant: 0.6 MW / °c Approx . 
Time Constant: 7.5 seconds Approx. 
All units are coated with a protective green glaze. 

----------

------
Physical size: .120" dia. max .. 420" long max. 
Leads: .010" platinum, ~" long 
Dissipation Constant: 2.8 MW/oC Approx. 
Time Constant: 35 seconds Approx. 
Maximum Operating Temperature: 260°C. 
All units are coated with a protective green glaze. 

CRYOGENIC THERMISTORS 
For Doe ration 

TYPE In Liquids 

RLlOX04-10K-315-S5 Oxygen 
Nitrogen 

R L06X0628-31.7 K-315-S5 Oxygen 
Nitrogen 

L0904-6.6K-H-T2 Hydrogen 
L0904-125K-H-T2 Hydrogen 
L0904-180K-H-T2 Hydrogen 

L0904-100K-HE-T2 Helium 
L0904-3meg-HE-T2 Helium , 

Resistance 

10K 
31.5K 
31.7K 
lOOK 
6.6K 
125K 
180K 
lOOK 

3 meg. 

TempJlrature 
CoeffICient 

- 8.4%/oC 
-10.4%/oC 
- 8.4%/oC 
-10.4%/oC 
-13.0%/oC 
-17.0%/oC 

-18.0%/oC 

-275 %/oC 
-300%/oC 

Low Temperature Types - Designed for operation in 
various cryogenic liquids these units are especially useful 
for liquid level detection. In this type of application the 
thermistor is slightly self heated by passing a small 
current through the unit. The heat developed in the unit 
is dissipated more rapidly in the liquid than when the 
thermistor is above the liquid. The resulting change in 
body temperature results in a change in resistance which 
is easily detected because of the high temperature 
coefficient of the thermistor. The units listed in the table 
are standard low temperature thermistors. 

Physical size of these units is approximately .1" diameter, and .04" thick, except the 
RL06X0628, which is a rod, .06" square and .28" long. 

\KeNstone 
2822 

CARSON COMPANY Thermistor Division • St. Marys, Po •• (Area 814) 834-1591 
TWX 510-693-4510 

See YELLOW SECTION for Local Offices, Phones eem/1969 
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stone 
CARBON COMPANY 

WASHER THERMISTORS 
In situations where a thermistor is required to handle a relatively large amount 

of power, Keystone washer type thermistors provide a means of obtaining high 

power handling capability in a small, economical package. In addition, washer 

type thermistors are also very useful where mounting conditions do not permit 

the use of conventional component mounting methods. 

~p 

Maximum operating temperature 150°C. 
Standard units are supplied without leads. 
Units are uninsulated. 

I 
.760" ± 

.030" Dia. 

.270" 
Min. 
Dia. 

~ 
RAtiO BETA oK 

RESISTANCE TEMP. COEF. R@ 37.SoC. R@ 37.SoC DIMENSION 

KCC PART NUMBER @2SoC±10% %/oC@2SoC R@ 104.4°C R@ 104.4°C "T" 

7 604-W28-6. 24-73-S 1 10 -3.83 7.3 3505 0.040" 

7611-W28-19.65-73-S1 31.5 -3.83 7.3 3505 0.110" 

7 605-W28-58.2-97-S 1 100 -4.40 9.7 4005 0.050" 

7615-W28-183.2-97-S 1 315 -4.40 9.7 4005 0.150" 

7611-W28-1K-131-S1 1850 -4.98 13.1 4535 0.110" 

7611-W28-2580-141-S1 4840 -5.09 14.1 . 4665 0.110" 

7611-W28-5230-155-S1 10K -5.22 15.5 4830 0.110" 

RESISTANCE RATIO CHARACTERISTICS 

RATIO 
37.S -SSoF -6.70 0 F 32°F nOF 100°F 122°F 167°F 220°F 2S7°F 302°F 

104.4 -SOoC -21.SoC OOC 25°C 37.SoC SOOC 7SoC 104.4°C 125°C 150°C 

7.3 Rt / R25 39.00 7.84 2.815 1.000 .624 .410 .1890 .0855 .0520 .03045 

9.7 Rt / R25 68.5 10.88 3.290 1.000 .582 .3600 .1484 .0599 .03415 .01851 

13.1 Rt / R25 116.5 14.65 3.835 1.000 .540 .3135 .1149 .0412 .02195 .01108 
-_. 

14.1 Rt / R25 126.7 15.44 3.945 1.000 .532 .3045 .1081 .03775 .01967 .00968 

15.5 Rt / R'5 139.8 16.47 4.06 1.000 .523 .2935 .1005 .03370 .01714 .00815 

To find R at any temperature, multiply R25 by the appropriate RT / R25 ratio from above table. (T ranges from - 50°C to 1500 q 

SPECIAL APPLICATIONS 

Thermistors may be processed with special resistance values and tolerances. Special mounting assembly or lead 
attachment may be supplied to individual specifications. Consult us directly concerning your specific application. 

\Kenstone 
eem/1969 

CARBON COMPANY Thermistor Division. St. Marys, Pa •• (Area 8J4) 834-J59J 

TWX 5 J 0-693-45 J 0 
See YELLOW SECTION for Local Offices, Phones 2823 
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I ton 
3 good reasons to look to Gu Iton 

for Thermistors 

The broadest line of 
Interchangeable Thermistors 

• Values from 1 through 100 K yield pre
cision tracking from -55°( to +1500 ( 

The only manufacturer of 
Chip Thermistors 
• Small in size ... ideal for tomorrow's 

microcircuits 

• Values from 10 ohms to 10 megohms 

• Terminations ... Kovar tabs, gold plated 
nickel ribbon or silver 

The greatest variety of 
Thermistor Probe Assemblies 

• Standard or custom designed to your 
specifications 

• For aerospace to medical applications 

• From oceanography to lunar landings 

Gulton manufactures a complete line of thermistors ••. beads, beads-in-bulbs, beads-in-probes, discs, rods and 
wafers. For information on Gulton thermistors, write to the Thermistor Department at the address below. In 
addition, Gulton engineers are available to discuss your thermistor requirements, and when necessary, to custom 
design therm istors and probes for your un ique appl i cation. 

Gulton Industries, Inc. Microceramics Division 
Metuchen, New Jersey 08840 
Phone: 201-548-2800 • TWX-710-998-0592 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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SOLID STATE Temperature Control Elements, Temperature Sensors, Current Limiting Devices and Self·Regulating Heaters 

p POSITEMp® 
E T THERMISTORS 

lOOK 

6.EMJ 

I CURVE 6707 
10K 

I 
"+"" -', 

1K 
... ---... ... ... 

""- ~~.,.!'~!!!!U~.!I!SI~T~~ 
---- ---- ' ..... 100 

/ 
...... _-

'--
30 I 50 70 90 ·c 110 130 150 170 

Special for Designers 
You can try three of any 
standard type PET devices 
for our minimum order 
charge of $10.00. Pick 
your operating temperature 
1 DoC increments from 
- 1 5 ° C to + 1 9 5 ° C. 

PET TYPE 81·T POSITEMJI® HEATER 

PET TYPE 71·T POSITEMJI® BEAD THERMISTOR 

PET TYPE I·T POSITEMP® CIRCUIT ELEMENT 

PET TYPE Tp·OI POSITEMJI® PROBE 

Curve 6707 compares the functional be· 
havior of three basic types of temperature 
sensors. The "switch" point - point at 
which resistance rapidly increases - of 
POSITEMP ® thermistors gives circuit de
signers more accurate control in simplified 
circuitry with high reliability. 
Designers may select their own switch 
point in 1 DoC increments throughout the 
temperature range of -15°C through 
+195°C . 
Simple to use and reliable for the most 
critical design applications, POS/TEMP 
devices are finding increasing use as 
self-regulating heaters. TH ERMOFUZE cur
rent limiters and automatically recoverable 
fuses also utilize this same novel materials 
phenomena. 

APPLICATIONS FOR POSITEMp® 
AND THERMOFUZE DEVICES 

Solid State Heaters - S e I f- reg u la ti ng 
heaters for a wide variety of applications. 
May be attached directly to electronic 
components. Ratings 'hW, 1 W, to as 
much as 10 Watts. 
Temperature Measurement and Control 
- Built-in over temperature protection with 
excellent stability and extremely good ac
curacy and reliability. 
Flow Detection - Unique properties of 
PET devices makes them ideally suited 
for air flow or liquid flow detectors. 
Current Limiting - THERMOFUZE and 
POSITEMP ® devices may be used to 
limit current, or may be used as auto
matically recoverable fuses, in electronic 
circuits. Voltages to 250 volts. Switching 
times of 1 OOms to 30 seconds. 
Liquid Level or Temperature Control 
- POSITEMP ® sensors enclosed in metal 
sheaths or probes are used for liquid 
level detection and control, and for tem
perature control of liquid systems. 

Join the growing body of designers who are looking to PET 
devices for simpler and more reliable solutions to their design 
problems. Call our representative in your area, or call the 
factory for design assistance. 

mil PENNSYLVANIA ELECw;~~~al~;o;~~o~u~~·LOGY INCORPORATED n I] 1397 Frey Road, Pittsburgh, Pennsylvania 15235 
... Phone: 412·351·0890 0 Cable: PETELEX 

eem/1969 See YELLOW SECTION for Local O.ffices. Phones 2825 
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Hmerican Beauty SOLDERING IRONS 
AND SOLDERING ACCESSORIES 

Specify voltage, wattage and other 
options on each order. If your plug 
needs differ from standard - plug 
cap on 2-wire cords, NEMA-type plugs 
on 3-wire cords - specify plug manu
facturer's name and catalog number. 

LITTLE DANDY 

The economy-priced miniature iron 
that stands up to production line con
ditions. Steel cored heating element 
with non - ceramic insulator. Molded 
handle, aerated finger grip (impervious 
to oil, perspiration). Balanced, non
roll design. Plug type tips. 
Cat. Wattage Tip Shpg. 
No. Std. Spec. Dia. Wt. Net 

3108 20 25/30 1/e" If2 lb. $4.70 
3110 25 30/35 11r," '/2 lb. 4.70 
3112 40 50/60 1/4" If2 lb. 6.25 

NOTES: Three wattage options each 
model (3108: 20, 25, 30. 3110: 25, 30, 35. 
3112: 40, 50, 60,) For 3-wire cord with 
NEMA plug, add "S3" to catalog num
ber and $0.70 to price. 

BANTAMS 

Small irons of traditional American 
Beauty quality in various inputs and 
tip diameters. 
Cat. Tip Shpg. 
No. Wattage Dia. Wt. Net 

3114 60 lJ4" 1 lb. $8.00 
3U8 30 1/a" '¥4 lb. 6.35 
3118-X 50 !fa" '¥4 lb. 7.15 
3118·XP 50 1/a" 3/4 lb. 7.15 
3U8-SC 30 1/8" 3/4 lb. 6.35 
3118-SCP 30 lIa" 3/4 lb. 6.35 
3120 30 ~/l(j" '¥4 lb. 6.35 
3120·X 50 ~1()" '¥4 lb. 7.15 
3120-XP 50 ~lG" '¥4 lb. 7.15 
3120-SC 30 ~jG" 3/4 lb. 6.35 
3120-SCP 30 ~iG" '¥4 lb. 6.35 

NOTES: In above catalog numbers, 
"X" means "extra heat for continuous 
duty only; "SC" means "short casing"; 
"P" means "pencil type handle". For 
3-wire cord with NEMA plug, add "S3" 
to catalog number and $1.40 to price. 

B-SERIES IRONS 

Best miniature at any price. Advanced 
design. Precise balance, floating ele
ment for fast heat recovery. Boxed 
with 3 assorted tips. 
Cat. Tip Point Shpg. 
No. Wattage Diameter Wt. Net 

B-2000l 22.5 '12 lb. $10.25 
B-2000P 22.5 1/8" '/2 lb. 10.25 

2826 

Cat. Tip Point Shpg. 
No. Wattage Diameter Wt. Net 

B-2000PM 22.5 ~io" '12 lb. $10.25 
B-2000C 22.5 l/LG" '12 lb. 10.25 
8-20008 22.5 1/8" '/2 lb. 10.25 
8-2500-l 30 '/2 lb. 10.25 
B-2500-C 30 ~16" Csi. '/2 lb. 10.25 
B-2500-D 30 ~:ifi" Cone '12 lb. 10.25 
8-2500-8 30 ]/~/f Cone '12 lb. 10.25 
B-2500-PM 30 ~il2" Csi. '/2 lb. 10.25 

NOTES: *1 each 'AI" chisel, '116" chisel, 
'AI" cone. For 3-wire cord with NEMA 
plug, add "S3" to catalog number and 
$0.70 to price. 

STANDARD IRONS 

: : 
Production lines around the world use 
hundreds of thousands of these proven 
American Beauties. 
Cal. Wattage Tip Shpg. 
No. Sid. Spec. Dia. WI. Nel 

3125 60 75 1/4" lib. $ 8.00 
3128 60 75 1f4" lib. 7.20 
3138 100 130/150 3/8" 2 Ibs. 10.35 
3138-X 175 3/8" 2lbs. 11.55 
3138-Y 100 130/150 1/4 " 2lbs. 10.35 
3138-XY 175 1/4 " 2lbs. 11.55 
3158 200 5/8" 3lbs. 12.75 
3158-X 250 300 5/S" 3 Ibs. 13.95 
3178 300 7/8 " 4lbs. 16.75 
3178-X 300 400 7/8" 4lbs. 17.90 
3198 550 675 1'/8" 5314 Ibs. 20.75 

NOTES: "X" in catalog number means 
"extra hot, for continuous duty only." 
For 3-wire cord with NEMA plug, add 
"S3" to catalog number and $1.40 to 
price. 

ANGLE TYPE IRONS 

Same quality as American Beauty 
Standard Irons but angled for soldering 
hard-to-reach connections. 
Cat. Wattage Tip Shpg. 
No. Std. Spec. Dia. WI. Net 

3118-A 30 40 l/s" '¥4 lb. $7.20 
3U8-XA 50 40 Va" 3/4 lb. 8.00 
3120-A 30 40 ~1(j" 3/4 lb. 7.20 
3120-XA 50 40 :}lH" '¥4 lb. 8.00 
3125·A 60 75 1/4 " lib. 8.70 
3128-A 60 75 1/4" lib. 8.00 
3138-A 100 130/150 3/a" 1If4 lb. 11.20 

NOTES: "X" in catalog number means 
"extra hot, for continuous duty only." 
For 3-wire cord with NEMA plug, add 
"S3" to catalog number and $1.40 to 
price. 

See YELLOW SECTION for Local Offices, Phones 

TRANSFORMER TYPE IRONS 

Use these American Beauties where 
isolation from line voltage is necessary. 
Heating elements in tips for quick tip 
heat changes. T-6 has variable heat 
dial. T-12 and T-30, non-variable. 
Cal. Wattage Tip ShplI. 
No. Sid. Spec. Dia. Wt. Net 

T-6 Variable %4" 1'/2 Ibs.$22.75 
T-12E/W T-1216 17 20. 1h6" 1'/2 Ibs. 15.50 
T-12E/W T-1218 17 20 1/8" 1'/2 Ibs. 15.50 
T-12E/W T-1225 17 20 lJ4" 1'/2 Ibs. 15.50 
T-12E/W T-1232 12 ~iJ2" 1'12 Ibs. 15.50 
T-30E/W T-3016 30 25 1;10" 2lbs. 17.40 
T-30E/W T-3018 30 25 Va" 2lbs. 17.40 
T-30E/W T-3025 30 25 1/4" 2lbs. 17.40 
T-30E/W T-3032 12 ;3~1f 2lbs. 17.40 

V-3000 SYSTEM 

New type system dependably dials and 
maintains any tip temperature from 
350° to 750°. High reserve for fast re
covery. Iron is 40-watt, uses any %6" 
plug type tip. 
Cat. 
No. 

V-3000 

Wattage 

Variable 

Shpg. 
Wt. Nel 

5 Ibs. $42.00 

TEMPERATURE REGULATING 
STANDS 

Maintain soldering iron at preset tem
perature during idle and intermittent 
use. Minimizes warmup, prevents over-

eem/1969 
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Hmerican Beauty SOLDERING IRONS 
AND SOLDERING ACCESSORIES 

heating, saves current. Pilot light. Ad
justable to length of iron. 
Cat. 
No. Use 

475 For lOOW-600W irons 
476 For 30W-85W irons 

Shpg. 
Wt. Net 

31/4 Ibs. $10.35 
31f4 Ibs. 10.35 

NOTES: For perforated guard (as 
shown) add "SG" to catalog number 
and $1.40 to price. Standard cord 
is HPD; if you want either 2-wire 
or 3-wire SJO cord specify on order. 

GENERAL PURPOSE 
SOLDER POTS 

Crucibles of cast iron, chemically stable 
to keep solder pure. Center tapped for 
dross skimmer or extra fixturing. Wide 
lipped for extra fixture mounting. 
Shallow; 1 'Iz" deep. Heat solder to 400 0 

in 15 minutes - 7500 in 25 minutes. 
Adjustable, direct reading thermostat. 
Cat. Solder Shpg. 
No. Capacity Wt. Net 

300 1 lb. 61f2Ibs. $30.40 
301 (Same as NO. 300, 6112 Ibs. 33.40 

with dross skimmer) 
600 21f2 Ibs. 9lbs. 31.90 
601 (Same as NO. 600, 9lbs. 34.90 

with dross skimmer) 

NOTES: Standard cords are 2~wire 
SJO; for 3-wire cord, add "S3" to cata
log number and $1.40 to price. 

INFINITELY VARIABLE 
POWER CONTROL UNIT 

Dials and accurately controls soldering 
iron tip heat. (Also reliably controls 
small motor speeds.) Wattage: zero 
to 125W; infinitely variable, stepless. 
Fused. Pilot lighted. 
Cat. 
No. 

477 

Shpg. 
Wt. 

33/4Ibs. 

Net 

$17.00 

ONE-PASS TIP CLEANERS 

Cleans all sides of tip in one motion. 
Eliminates tip damage, linting, stray 
solder pellets. Rubberized base, bored 
for mounting. 
Cat. 
No. 

480 
480-S 

Descrip. 

Complete set 
Sponges only (ea.) 

Shpg. 
Wt. Net 

1f2 lb. $2,25 
3 oz. .16 

SAFETY SOLDERING 
IRON STAND 

Gravity controlled. Opens, closes auto
matically. Operator doesn't look up 
from work. Accommodates all minia
ture irons. 
Cat. 
No. 

575 

Descrip. 
Shpg. 
Wt. Net 

Soldering Stand lib. $3.00 

PARAGON QUALITY 
SOLDERING TIPS 

Iron clad tips. Outlast unclad tips many 
times. Pretinned; point retins self as it 
works. Clad shank does away with pit
ting, scaling. Overall chromecoat and 
minute tapering make. tip drip-proof, 
freeze-free. 

ORDERING: Use American Beauty 
Catalog No. TC-2. Or order tips by 
carefully specifying shank diameter, 
overall length, and style of paint (dia
mond, chisel, screwdriver, cone). 

PRICES SUBJECT TO CHANGE WITHOUT NOTIC!:. 

RESISTANCE-TYPE SOLDERING 
THERMAL WIRE STRIPPING 

& 
EQUIPMENT 

Complete, single source for newest equipment 
from simplest to most sophistic(lted 
RESISTANCE-TYPE SOLDERING 
Power units, control consoles, handpieces, accessories .. Basic 
building blocks for your automated soldering systems 

THERMAL WIRE STRIPPING 
Combinations of power and control units, handpieces and acces
sories for fast, nick free stripping of thermoplastics and other 
heat strippable insulations 

NEW CATALOGS AND PRICING NOW READY 
Ask for ffAmerican Electrical Heater Company 
publication Nos. 2S'SW & 31WC'" 

AMERICAN ELECTRICAL HEATER COMPANY 
eem /1969 See YELLOW SECTION for Loca! Offices, Phones 2827 
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BURNDY 

INSTALLATION TOOLING 
Tooling is a final and very important consideration in the 
selection of a connection or termination method. So that the 
user may utilize the full quality designed into a Burndy con
nector or terminal, Burndy has designed tools to accomplish 
a connection or termination to the optimum degree. 

Dependent upon his needs, a customer may order a hand 
tool, a semiautomatic tool, or a high-speed automatic tool. 
Burndy installation tooling is designed for utmost versatility. 
Hand tools as well as semiautomatic tools with removable 
dies permit work on a variety of contacts. Our automatic 
tools permit the same flexibility with a minimum amount of 
down-time required for changeover. 

In the course of the last thirty years, Burndy has developed 
tools and dies to connect everything from #32 to 3,000,000 
circular mil wire in production quantities from the occa
sional to well into the millions. The result: a tooling diversity 
which can satisfy the requirements of any customer. 

Hand Tools 
Some hand tools are designed with fixed dies and some with 
removable dies which increase the wire range accommodated 
by the tool. Installation rates up to 750 crimps per hour are 
possible with Burndy hand tools. 

Semiautomatic Tools 
All Burndy semiautomatic tools are designed with removable 
dies. Many types of compression terminations, therefore, can 
be made with the same basic tool. Installation rates up to 
1500 crimps per hour are possible with Burndy semiauto
matic tools. 

Automatic Tools 
Burndy automatic tools also are designed with removable 
dies to permit them to accommodate a variety of contacts. 
These tools provide high-speed, reliable installations and 
require little maintenance. Installation rates exceeding 3000 
crimps per hour are possible with Burndy automatic tools. 

Automatic 
Tools 

AVM 
Automatically 
installs strip-fonl! 
VINYLUG 
terminals. High 
production rates 
equal reduced 
installed cost. 

Hand Tools 

HYTOOL® 
Y10ME-4 
Lightweight, 
pi ier-type tool. 
Two clearly 
marked crimp 
grooves: 22-14; 
12-10. 

Semiautomatic Tools 

HYFEMATICTM 
machine - auto
matically installs 
stri p-fed contacts. 
I nstallation rates 
exceed 3000 contacts 
per hour. 

2828 See YELLOW SECTION for Local Offices, Phones 

HYTOOL Y-MRE 
Lightweight, 
manual, rachet
controlled. Color
coded handle. 
Y16MRE crimps 
wire range 22-16; 
Y14MRE crimps 
wire range 16-14. 

HYPRESS® YaND 
Lightweight, 
pneumatic tool with 
full-cycling control. 
Removable dies 
interchangeable 
with HYTOOL 
MBND. 

eem/1969 



HYTOOL MBNO 
Lightweight, 
manual, rachet
controlled. 
Removable dies 
interchangeable 
with HYPRESS 
YBND. 

HYPRESS YO 
Semiautomatic, 
pneumatic, 
magazine-loaded. 
Operated as hand 
tool or as bench
mounted tool. 

BURNDY, NORWALK, CONN. 

BANOOLUG® 
machine
automatica Ily 
installs 
insulated 
terminals for 
wire sizes 
#26- #10. 

HYTOOL M10S 
Lightweight, 
manual, rachet
controlled. 
Removable dies 
conform to 
requirements of 

\ MIL-T-2252D_ 

HYPRESS Y10NCP 
Bench-mou nted, 
foot-actuated, 
pneumatic tool. 
Removable 

eern /1969 See YELLOW SECTION for Local Offices, Phones 
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BURNDY 

BANOOMATICTM 

HYTOOL MRB 
Lightweight, 
manual, rachet
controlled. 
Designed with 
grooved jaw. 

HYPRESS Y40LH 
Lightweight, 
bench-mounted 
tool to install 
large HYRING 
assembl ies. 
Removable dies. 
Actuated by 
electric hydraulic 
pump or by 
foot pump. 

machine - semiauto
matically installs wide 

variety of contacts. 
Installation rates 

average 1500 con
tacts per hour. 

2B29 



SECTION 5400 i@iiiDlffld 

Shape up 
your brazing operation. 

... with technic~1 assistance from Engelhard. Let us 
show you how Engelhard Pre-Forms can make your 
brazing operation faster, more efficient and more eco
nomical. Experienced brazing experts will give you the 
engineering assistance you need to determine the best 
materials and methods for your brazing. They'll show 
you how Engelhard Pre-Forms will help minimize your 
inventory. How, by pre-packaging, we can supply braz
ing materials adjusted to your product sizes and re
quirements. 

At Engelhard the latest in precision, high-speed pro-

ductionequipment enables us to produce pre-forms 
quickly and to the most exacting standards. This, plus 
oLlr modern quality control system, assure you of braz
ing materials that meet your specifications precisely. 

This combination of engineering know-how and long 
experience with a variety of customers enables us not 
only to offer better brazing materials, but also excellent 
delivery schedules as well. 

For further information on this and the complete Silver 
Products line, write Silver Products Technical Service 
Department. 

2830 See YELLOW SECTION for Local Offices, Phones eem /1969 
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TIPPY STICKS 

Flexible alig nment tools of ten
ite 11 with a non-mag netic stain
less steel tip. Permits snaking 
around obstructions and still 
furn screws and slugs 

ELECTRONIC TOOLS ST-186 6" long ......................................................................... $.50 net 

REVERSIBLE RATCHETS 

~g~-i~o~;!;"""'~-~o§1 .. g,.,.,§ .. w;;":O::' ~O~~~"~p~.~~. A rugged ratcheting box. wrench. 

ST-1810 10" long ....... _" ....... ".............................. .55 net 
ST-1814 14" long ........................................................................... 60 net 

~ ~ No buttons, no leverS-lust turn 
it over to reverse the ratchet. 

'/4 " x X," .................... $2.60 net 
3/a" x !1," . .............. ..... 2.90 net 
'/2" x Ji'," .................... 3.90 net 

o/a" x '){," .................... $4.25 net 
5/a" x 3f4" .................... 4.25 net 
3/4" x 7/a" .................... 4.80 net 

TRI-TAPS 

'he original 3-in-l tool with 
6/32",8/32" and 10/32" taps 
to clean or cut three of the 

most common threads used in electronic work. 
T·3 ................................. $2.50 net T-24 tap only for HT-24 .... $1.65 net 

HT-24 with replaceable tap .................... $3.00 net 

SOLDERING AID KITS 

TNSA-4 regular soldering aid kit with 4 tools 

TN-22, TN-33, .TN-44, TN-55 in vinyl kit com-

plete ............................................................ $4.50 

MTSA-.oI miniature soldering aid kit with 4 tools 

M2T, M3T, M4T, M5T in vinyl kit complete 

$4.50 

NORSEMAN SOLDERING AIDS 
dill""" 

~{' Fork Red Handle Circuit 
Tracer 

TN-22 ............................... .75/a" Long .............................. $.90 
M2T .......... Va" Fork .......... 5 1/4" Long ............................... 90 

" 
net 
net 

~" Fork 
'l!fP"'iiM'''i" 

Green Handle Solder 

... ""rr ,,'f'e,,'Wi-w~ Wi""" 'MElliS 
'AI" Fork Black Ha ndle Stainless Steel 

Wire Brush* 
TN-44 ................................ 7'/2" Long ............................ $1.05 net 
M4T .................................. 5Y<1" Long ............................ 1.05 net 

HANDLES-are color coded of translucent Tenite II, hex and won't roll 
lines. 

Knife & Blue Handle Stainless Steel 
Scraper Wire Brush* 

TN-55 ................................ 6 3/4" Long ............................ $1.05 net 
M5T .................................. 5Y4" Long ............................ 1.05 net 

off the work bench. Shock-proof and will stand rough use on productior, 

METAL ENDS-(separated from each other) non-magnetic stainless steel, to which solder won't adhere. Are firmly seated in handles and are 
twist-proof. 

FORKED END-straddles the wire and with a slight twist, grips it for easy unwinding and removal, or guides it into another lug for soldering. 
Since handles act as insulation, there is no danger of shock when worki ng on units in operation. 1/a" forks are made especially for use on 
printed cidcuits and transistors. 

SPADE END-is a reamer to clean lug holes of solder. 

CURVED END-can be used as a scriber for marking chassis. As a circuit tracer when looking for 
loose connections. As a dial cord stringer. Hook can be bent to a 90 degree angle if desired. 

WIRE BRUSH-has approx. 200 bristles of stainless steel wire .0035 in dia. For use in cleaning 
connections before soldering, brushing out splattered solder and in repairing printed circuits. 
*Separate wire brushes available on 2" shafts, .35 net. 

KNIFE & SCRAPER-for cutting and repairing printed circuits. 
NOTE-all four TN aids also made with unbreakable aluminum alloy handles for use on industrial 
production lines. (AL-22, AL-33, AL-44, AL-55) 

STAINLESS STEEL WIRE BRUSHES 
on steel shaft approximately 2" long 
overall. Can be used in a regular pin 
vise. .35 net 

Packed 25 or 50 per box 

MADE IN ESKILSTUNA, SWEDEN, BY E. A. BERG MFG. CO. LTD. ST. 1880 

Special Electronic Diagonal Cutting Pliers 
with extra thin cutting edges, pointed 
nose and BOX JOINT 

=: ........................................ $4.95 

ANGLE NOSE Diagonal Cutting pliers 
No. 2528 ...... 6'/2" $4.75 7 1/2" $5.50 

Only the best Swedish Charcoal St&el is used in the manufacture of Berg Pliers. Produced under exacting 
standards of control, they embody the most modern techniques of heat treatment and manufacture. Each 
plier is carefully engineered and designed to afford the greatest practical utility; lightness and ease of 
operation; and strength coupled with durability. 

PIANO WIRE Side Cutting Nippers with 
replaceable blades 

No. 1518 ............ 9" 
Extra Blades ...... 9" 

$7.50 
2.30 

10" 
10" 

$8.50 
2.55 

PIANO WI RE End Cutting Nippers with re
placeable blades 
No. 1519 - 9" ...................................... $9.50 
Extra Blades ........................................ 2.90 

52 OTHER SIZES AND TYPES AVAILABLE 

Straight Cutting Pliers with extended iaw, 

No. 1529 - 6'/2" .................................. $4.50 

Special Bent Nose Pliers 

No. 2533-B - 8" .................................... $5.50 

ERIKSON SPECIALIZED TOOL COMPANY P. O. Box 424 Pico.-Rivera, Calif. 90660 
eem /1969 See YELLOW SECTION for Local Offices, Phones 2831 
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• SOLDERING IRONS 
Irons up to 1250 watts are available 

PENLlNE-120 SOLDERING IRONS - 120 VOLTS; 25, 30, 40 AND 45 WATTS -- INTERCHANGEABLE THREADED TIPS 

For Penline-120, Pistol-Grip, Midget, and Lightweight Heater Assemblies 
Description Cat. No. Description Cat. No. 

Lowest cost GE iron; ideally suited for light to medium produc· Chisel Tips Spade Tips 
tion in electronics, communications, and allied industries, for K6" Dia--Copper 6D4P5 K,' Dia-Copper 6D4Pl 
repair. and maintenance operations, and by the "do·it·yourself" %2" Dia-Ironclad 6D4P6 ~li' Dia-Ironclad 6D4P21 

electronics kit builder. Ys'" Dia-Copper 6D4P7 'Y:J{' Dia-Ironclad 6D4P2 
)s," Dia-Ironclad 6D4P8 1/8" Dia-Ironclad 6D4P22 

Description Cat. No. Description Cat. No. %( Dia-Copper 6D4P9 Ye" Dia-Copper 6D4P3 
Handle and Cordset Tip and Heater Assemblies-Ironclad %," Dia-lronclad 6D4PlO %{' Dia-Ironclad 6D4P4 

Two-conductor* 6D400 
%2" Dia-Copper 6D4Pll Long Chisel Tips l/8# Chisel Tip 30 watts 6D410' X6/ Dia Ironclad 6D4P12 

Three-conductor. with )s," Chisel Tip 30 watts 6D411 , Pyramid Tips j1,' Dia-Copper 6D4P13 
NEMA standard plug 6D400G2 %2" Dia Ironclad 6D4P14 

%," Chisel Tip 45 watts 6D412' 1/8" Dia Copper 6D4P15 
Heater Assemblies for Threaded Tips 

Use interchangeable threaded tips. %"2" Dia-Ironclad 6D4P16 Cone Tips 
25W, 60415; 30W, 6D414; 40W, 1~{' Dia-Copper 6D4P17 1/8" Dia-Copper 6D4P19 

6D413 * , U.L. listed. :Y8# Dia-Ironclad 604P18 %"2" Dia-Ironclad 6D4P20 

LIGHTWEIGHT SOLDERING IRONS - 120 VOLTS; 40 AND 60 WATTS 

Ideal for light and medium production·line soldering and mainte· 
nance and repair operations in electronics and communications 
industries. Tip and heater assemblies can be changed in seconds. 

* V.L.listed. 

PISTOL-GRIP SOLDERING IRONS - 120V; 40, 60W 

Maneuverable and comfortable, excellent for 
light to medium production. 

Complete versatility with choice of three 60-
watt tip and heater assemblies; or 40· and 
60·watt heater assemblies with 20 different in· 
terchangeable ironclad or copper threaded tips. 

Handle and cordset, three-wire 
with NEMA plug 6A303 

Can be used with Lightweight tip and heater assemblies or with 
Lightweight heater assemblies and interchangeable tips. 

Complete Iron - Includes handle and Tip and Heater Assemblies .. 60 watts 
6-foot cord set, and 60 .. watt tip and 
heater assembly %2" Ironclad Chisel Tip 6A300 

U"",';:C, I~r::o:::nc,cl;::a::;d::;C~hC:;i:sce'-;I-'T"i"'p.'--:6'"'A2=7;;;3:--1 j1,' Ironclad Pyramid Tip 6A301 
j1,' Ironclad Pyramid Tip' 6A283 %:' Ironclad Chisel Tip 6A301G4 
,;-j1",,_' -=;Ir",o",n:.::c::.:la",d,-="C.::h",is:.::e:..1 -=T",ip,--......:6:.::A.::2:.:8:.::3,c;Gc;:2:.::3 Healer Assemblies for Threaded Tips 
Handle and Cordset (Use Interchangeable Tips 
~T~w~o~co=-n=d7u~c,c;to:'::r~~--~6~A~2~7~3~G~6~21ICIi:.::s~re=-d~a~b=-o_v~e)~ _____ ~~~_ 
Three-conductor with 6A273G63 40 watts 6A304 

NEMA standard plug 60 watts 6A301G7 

MIGHTY MIDGET SOLDERING IRON • 12V; 100W 

A lightweight iron with high heat capacity for heavy soldering 
where larger irons, up to 200 watts, prove unwieldly for rapid 
repetitive soldering. 

Tip and Heater Assembly 
--~-----------I Two-conductor 6A21OG61 
1,2" Ironclad Chisel Tip - for Transformer. lIS-volt primary 

60 w, 6A211G54; 80 w, 6A211G50; I Four Tap _ for 
100 w, 6A211G33. 55/70/85/100 watts 6A364G7 

Handle and Cordset 

MIDGET SOLDERING IRONS - 6 VOLTS; 25 and 45 WATTS (Also tapped transformers) 
Tip and Heater Assemblies -

All ironclad tips 
Heater Assembly for Threaded Tips 

(Use Interchangeab::.:le=-T'-'i~pS"')~=c_-
25waus--- - 6A221 

A versatile iron for light production in electronics, and com
munication industries - handles like a pencil, weighs but 1% oz. 
Tip renewal is easy and fast - complete tip and heater assembly 
can he changed in a few seconds. 

)S," Chisel Tip 25 watts 6A211 Transformers _ liS-volt Primary~ 
Ye# Cone Tip 25 watts 6A213 Single Tap 35 watts 6A362G2 
j1,' Pyramid Tip 25 watts 6A215 Four Tap 6A364G2 
l/8" Chisel Tip· 25 watts 6A217 -for 26/29/32/35 watts 
y,,' Chisel Tip 45 watts 6A211G31 With Thre::.~~atto S35i~~tts 6A434 

Handle and Cord Set 
For single-and ------"""1'1' F"'o-r-t-r-a-ns'Cfc-o-rm-er--------

4-tap transformers 6A203 with 3-heat switch 6A203G2 

~Smgle- and four-tap transformers are avaIlable wIth 240-volt pnmary 10 

quantities of 36· or more. 
tSuitable for use only with Handle and Cordset 6A203G2. 

Ala.: see Tenn. or Fla. 
Alaska, see Wash. 
Ariz., see Calif. Los Angeles 
Ark.: see Texas 
Cal iL San Francisco (415) 658·9011 

Los Angeles (213) 288-6851 
Col.: Denver (303) 388-4545 
Conn.: Harlford (203) 521·0838 

Hamden (203) 288-1795 
Del., see Pa. Philadelphia 
D.C., see Pa. Philadelphia 
Fla.: Clearwater (813) 442-8713 
Ga., Atlanta see Tenn. 

Savannah see Fla. 
Hawaii, P.O. Box 3230 

MINIATURE SOLDERING IRONS - 6 VOLTS; 12 VOLTS 

Complete Iron - Includes handle 
6-foot cord set, tip and heater 
assembly, and transformer 

and Complete Iron Less Transformer 
Ye# Chisel Tip 3" Shank 6A428G5 
Ye# Chisel Tip 6" Shank 6A428G6 Ideal for production line 

soldering of sub - miniature 
equipment, printed circuits, 
and instruments. Weighs only 
1 Y2 ounces. Integral trans
former plugs into any stand
ard U5-volt outlet, makes iron 
portable for maintenance work. 

Ys" Chisel Tip 
Ye" Chisel Tip 
Va" Pyramid Tip 
Va" Pyramid Tip 

3# Shank 6A428G3 
6# Shank 6A428G4 
3# Shank 6A428G7 
6" Shank 6A428G8 

'I Renewal Tip and Heater Assembly 
Ye# Chisel Tip 3# Shank 6A429G3 
Ye# Chisel Tip 6" Shank 6A429G4 
Ye# Pyramid Tip 3# Shank 6A429G5 
Ye" Pyramid Tip 6# Shank 6A429G6 

GENERAL ELECTRIC SALES REPRESENTATIVES 
Idaho: see Wash. 
III.: Chicago (312) 775-1717 
Ind.: Indianapolis (317) 255-5416 

South Bend see III. 
Iowa, Cedar Rapids see III. 

Davennort see III. 
Des Moines (515) 276·4961 

Kan.: Wichita (316) 267-1304 
Ky., see Ind. Indianapolis 
La.: see Texas 
Me.: see Conn. 
Md., see Pa. Philadelphia 
Mass., see Conn. 
Mich.: Detroit 313) 777·0750 
Minn.: Minneapolis (612) 789-2535' 

Miss.: see Texas 
Mo.: Joplin (417) 623-3881 

Kansas City (816) 842·9745 
St. Louis (314) 436·4343 

MonL Billings (406) 259-4597 
Butte see Wash. 

Neb.: Omaha (402) '341-4455 
Nev.: see Calif. San Francisco 
N. H.: see Conn. 
N. J.: Caldwell (201) 288-2220 

Camden see Pa. Philadelphia 
N. M.: Alamogardo see Texas 

Albuquerque (505) 255·5525 
N. Y.: Buffalo (716) 634-9873 

New York see N. J. Caldwell 
Syracuse (315) 471-0284 

N. C.: Charlotte (704) 372·4871 
N. D.: see Minn. 
Ohio: Cincinnati (513) 232·1804 

Cleveland (216) 526-4453 
Columbus see Cleveland 
Dayton see Cincinnati 
Toledo see Mich. 

Okla.: see Texas 
Ore.: Portland (503) 292-8887 
Pa.: Pittsburgh (412) 931-3260 

Philadelphia (St. Davids) 
(215) 687·0969 

R. I.: see Conn. 
S. C.: see N. C. 

S. D., see Minn. 
Tenn.: Chattanooga (615) 266-3072 
TeL Dallas (214) 826·6350 
Utah, Salt Lake City (801) 364·1891 
Vt., see Conn. 
Va., Alexandria see pa. 

Philadelphia 
Richmond (703) 358·4115 

Wash., Seattle (206) 767-4330 
W. Va.: see Pa. Pittsburgh 
Wis., Appleton (414) 743·6586 

Milwaukee see III. 
Wyo., see Colo. 

Canada, Toronto, 24 Ward St. 

For complete information contact nearest Sales Representative above, nearest 
authorized GE Distributor or nearest GE Sales Office listed on inside front cover. GENERAL _ ELECTRIC 
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EXCLUSIVE PACKAGING 
IN POLYSTYRENE AND 
SKIN·WRAP FOR UTMOST 
PROTECTION IN 
.SHIPPING AND STORAGE 

Available from stock: 63/37; 60140; 50/50; 40160; 
Savbit; Special Alloys~H.M.P. (High Melting Point, 
5650 F.); l.M.P. (low Melting Point, 3540 F.). Other al
loys upon request. 
Gauges: 14 s.w.g. (.080") through 24 s.w.g. (.022"). 
NOTE: Soldering iron tips should always be 1080 F. 
above melting point of alloy. 

NEEDLE FINE GAUGES 
For microminiaturization, integrated circuits and other 
similar requirements. Off-the-shelf delivery in alloys 
63/-37 and 60140, in even gauges from 28 s.w.g. (.014") 
through 34 s.w.g. (.009"). 

HIGH PURITY EXTRUDED BAR SOLDER 
The same superior quality solder as in Multicore 5-Core Wire 
Rosin solder. Highest purity is achieved by advanced quality con
trol, possible only with the Extrusion process. Extreme uniformity 
and smooth texture, without the cross-graining of cast bars. Virgin 
metals. Conforms to Federal Specification QQ-S-571d with respect 
to alloy composition in Sn60 (60140), Sn63 (63/37), and Sn50 
(SO/50). Skin wrapped for distributors; bulk-packed for manufac
turers. Also, low antimony "EXTRUSOL" Commercial Bar Solder
bulkpacked. 

ERSIN LIQUID FLUXES 
Made to the high quality standards of Ersin Multicore. Three formulas. 
No. 5380 meets Military Specification MIL-F-14256C, Type A (Acti
vated). No. 0360 meets Military Specification MIL-F.14256C, Type W 
(Non-activated). Other commercial liquid fluxes available such as: No. 
4370 highly activated commercial flux. Foam, water soluble, protective 
coatings and cleaners upon request. 

'@"hlffiHfti S ECTI 0 N 5400 

COPPER LOADED 
SAVBIT ALLOY 
Copper-loaded SAV81T stops the wear and 
erosion of copper soldering iron tips ... in
creases tip life by 1,000%. 
Characteristics and sp.ecifications: Savbit Al
loy is available in Ersin Multicore 5-core 
solder containing non-corrosive extra-fast 
Ersin Flux in 14, 16, 18, 20, 22 and 24 
gauge. Melting point: Virtually the same as 
standard tin/lead alloys. Excellent conduc. 
tivity, tensile and shear strength. 

NEW 
SOLDERABILITY 
TEST MACHINE 
A precision instrument 
to determi ne the solder
ability of component 
termination wires that 
operates on a principle 
entirely different from, and superior to, the 
immersion method-eleCtronic digital timing. 
Accurate, positive, totally reliable, yet eco· 
nomical because no technician is needed to 
operate it, and tests are run with great 
rapidity. Developed in association with I.E.C. 
Built in England by Multicore Solders, Ltd. 
Complies with I.E.C. Publication 68-2 Test T. 
Descriptive literature available on request. 

FREE evaluation test samples, "Modern Solders" technical book. 
let, and fully detailed information an any of these products will 

be sent promptly. Address request, on company letterhead, to: 
Multicore Sales Corp., Dept. RY399, Westbury, N.Y. 11590. 

MULTICORE SALES CORP., WESTBURY, N.Y. 11590, Div. British Industries CO. 
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ORYX 

PRECISION SOLDERING EQUIPMENT 

WHY PRODUCTION MANAGERS CHOOSE 
ORYX SOLDERING IRONS 

1. MINIATURE SIZE 
ORYX soldering irons are small and easy to handle as pencils. Their miniature 

size helps to speed any precision soldering operation. Damage to adjacent 
components is eliminated. If you can see it, you can solder it with ORYX! 

2. FEATHER WEIGHT 
A standard, utility·type 100 watt soldering iron weighs about 2 Ibs. The 

so·called pencil·type irons typically weigh between 2 and 6 ounces. ORYX 
soldering irons, by contrast, weigh as- little as If. ounce. This true feather 
weight virtually eliminates hand fatigue. Workers can turn out many more joints 
per hour wilh fewer rejecls. 

3. HIGH EFFICIENCY 
All ORYX soldering irons ulilize a unique element·in-the-tip design principle. 

By generating the heal within the tip, far fewer watts are needed to achieve 
results comparable to much larger irons. This principle also provides quicker 
heat recovery because the heat path between element and joint is so very short. 
The need for large insulating handles is eliminated. 

LOW-VOLTAGE SOLDERING IRONS 
MODEL 5·S--(As shown in photograph). Eyepiece model less than 5" 
long, for precise finger control. Weighs 7 grams. Nominal temperature 
575°F. Furnished with y,," S tip. Also takes T and U tips. 4.5,vOlt5, 
4.5·watts (Use 54204·T tapped transformer for 4.5 volts) .... Net $5.95 

MODEL 6A-The most popular Oryx soldering iron. Designed 
for printed c'rcuit soldering. Weighs only 1/4 oz. Nominal tem· 
perature 690oF. Furnished with 3$," removable B tip. Also takes 
)f," P tip and new long. life V tip. S-yolts, S-waUs ... Net 5.95 

MODEL 9·6-Similar to model 6A, but greater heat capacity. 
Weighs y. ounce. Nominal temperature 750°F. Furnished with 
%{' A tip. Also takes B tip. 6·volls, 8.3 walls. 5.95 

MODEL 11·6-Special model for high-t.emperature solders. 
Temperature 835' F. W<:ighs Y. oz. Furnished with j),'" solid 
nickel' E tip. AI so takes the %{' D. tip. Nickel tips provide long 
life at high temperatures. 6-volls, lO·watts Net 7.45 

REPLACEMENT TIPS for low-voltage soldering irons. 
Type Materia I Plating Diameter For Model Net Ea. 

--.-.,--.----------.. ,--"-.~ .. ~---------------

A Copper alloy Nickel ~2" 9-6 $ .54 

B Copper alloy Nickel %z" SA,9·6 .54 

D Solid nickel %2" U-6 1.80 
E Solid nickel ~l' 11·6 1.80 
P Copper alloy Nickel K," 6A .60 
S Copper alloy Nickel Y,," (short) 5·S . 60 
T Gold end, copper body Nickel '/2S" 6A 2.35 
U Gold end, nickel body '/zl' 6A 2.35 

V-PL Copper alloy Iron ~2" 6A,9·6 1.50 

TRANSFORMER 
for low-voltage soldering irons. 

TAPPED TRANSFORMER-Output 41f. to 6·vol15 in 1f2 v. steps. For exact temper
ature control on all ORYX 6·yol! tools. Operates on 115 V. AC-ready to plug 
in. Model 54204·T......... . ........... Net $6.50 ea. 

LABORATORY TOOLS / APPARATUS 

VACUUM TWEEZER SYSTEM 
This new parts·handling system positively and precisely lifts parts varying in 
size from microscopic to those weighing several ounces. Parts are handled 
without damage or contamination. D.efects caused by pinching,_ scratching, or 
marring are eliminated. Critical surfaces are protected. Vacuum is turned on 
and off with forefinger. For 115 V. A.C, Complete system, ready to plug in. 

Complete 
System 
K-150 

Net ea. 

$34.50 

"IN-CIRCUIT" TRANSISTOR TESTER 

A new test instrument for the circuit designer or test technician. Makes rapid 
"go-no go" evaluations of semiconductors while they are stili in the circuit. 
Checks cut-off and conduction on PNP and NPN transistors and diodes without 
the need for costly unsoldering. To use, the operator sets the selector switch to 
NPN or PNP. He then presses the tester's sharp spring-loaded pins (arranged in 
TO-5 configuration) against the transistor's printed circuit connections. Open 
and shorted transistors are readily identified by noting the condition of the 
tester's pilot light. Diodes and unmounted transistors are simi larly tested using 
a set of extruding leads and clips. An optional 7·position diode adapter may be 
used to test diodes in the circuit. Furnished complete with extending leads and 
alkaline battery, ready to operate. 

MODEL SC-4 TESTER .............................................................................. Net $72.50 ea. 
MODEL 1330 DIODE ADAPTER ...... _ ....................................................... Net 16.50 ea. 

INSTRUMENT 
REPAIR KIT 
A 35-piece kit of ,ine precision 
tools for the instrument shop 
or laboratory. Includes minia
ture soldering iron, taper·jaw 
diagonal cutter, needle·nose 
plier, precision screwdriver 
kit, tiny stub-nose scrissors, 
eye loupe, needle-file set, 
ll-piece knife set, hex wrench 
set, spline·key set, soldering 
aid set, and a preCision 
Dumont·type tweezer. 

MODEL K·50 ................. Net $49.50 

NEEDLE FILES 0<1[10 D 0 flO 

Precision Swiss neeOle files with vinyl cushion finger grips. 

Set of 8 precision Telvac files in plastic case. No.3 cut. 

Cat. No. 2000 (4" styles) ................................................ Net $5.75 ea • 
Cat. ·No. 2100 (Sif4" styles) ................................ , ............ Net 6.95 ea. 

WIRE STRIPPERS 
Unique wire-stripping pliers for wires #8 
through #24. Just squeeze and pull! T-52 
has U narrow cutting blades that close in 
around the wire to automatically provide the 
correct stripper opening and cutting tension. 
No operator adjustments required when 
changing from one wire size to another! 
T·22 is set to required wire size by operator. 
Tool steel heads have razor-sharp edges. Both 
models have red vinyl cushion handle grips. 
T·52 ........ _ ..................... Net $6.95 ea. T·22 .............................. Net $4.15 ea. 

ORYX·TELVAC tools available from distributors everywhere. Write for complete catalog. 

"""EL.....'V".A..C INSTRUMENT CO. 18531·E VENTURA BLVD., TARZANA, CALIFORNIA 91356 
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SINCE 1864 SOLDERING PENCILS, IRONS, GUNS AND HOLDERS 
~ WALL Wall Brand pencils and irons are engir" neered for highest efficiency with han-

dles designed to be cooler, lightweight \YJ) B RAN D and balanced perfectly. WH models 

tip temperature j~;::~~~l~~; r~~;;~~~~~~~\~~Ji~ 
DC. Other voltages are available on request. Wall's own 
plating facilities produce long-life tips to meet the de
manding applications of micro-circuitry, high density 
packaging, precision work on solid state devices, printed 

214LT 

circuits and continuous precision soldering for production 
line applications. Watt Tip Length 

Madel Input Size W/DTip Valts 

3BWH BO 3/," 10'12" 120 
38WH 

12WH 
1238WH 

3BWH 100 3/," 
1238WH 125 3/," 
1238WH 150 3/," 
12WH 125 '12" 
12WH 150 '12" 
5812WH 200 '12" 
58WH 200 Sis" 
58WH 250 ./," 
78WH 300 '/," 
78WH 375 W' 

=='-c-~ __ --c---,--,--_-,-,~:=,-watts Volts 
(Comm. 30 120 
(Comm. 40 120 

TRIG·R·HEAT SOLDERING GUN SPECIFICATIONS 

Model ~~e w~~fs w~~~s :~I:~tec w~gi~~~d 
214LT '/4" 400 150 120 14 oz. 
212lT Yo" 500 300 120 24 oz. 

TIP AND ELEMENT ASSEMBLY 

214TE '14" 400 
212TE Y." 550 

ISO 
300 

120 
120 

Trig-R-Heat Soldering Gun-F eat her light, 
14 oz., no heavy transformer, Reaches hard
to-get-at spots; tip wi II not deform. Heats and 
recovers instantly. Rugged, precision-built. 
Easily changed tip and element assemblies. 

101f2" 120 
101/2" 120 
10'12" 120 
10'12" 120 
10'12" 120 
12'14" 120 
12'14" 120 
121f4" 120 
123/4" 120 
123/4" 120 

AG 

NEWEST! 
XLS pencil iron - Versatile 

Molded Handle fits 9 elements 
New pencil iron featuring element interchange
ability and highest performance. Handle fits nine 
heating elements from 11 to 75 watts. Quickly 
and easily changed by operator. XLS molded han· 
die is cool, lightweight and made of high impact, 
soft blue colored polycarbonate. Available with 
either 2 or 3 wire cord. Wall's full line of regular 
and long-life iron plated tips are available for the 
9 easy-to-change heating elements. 

11 Watts 20 Walts 33 Watts 50 Walts 

15 Watts 25 Watts 40 Watts 60 Walts 

2AG, AG Heat Guns-Plug-in type hot 
air guns from 200 to 600 watts, adapt
able to usage requiring up to 1000°F. 
2AG Pistol Grip available with trigger 
(additional cost). Opens air and heat 
at the same time. AG Handle Grip_ One heating 
element fits both guns. All five tip styles inter
changeable. Special tips on request. Three-wire cord 
assembly. Hundreds of uses - shape, form, weld 
and seal thermoplastics. Gun includes neoprene air 
hose, hose fittings, pressure regulator and gauge. 

14DS Desolder
ing Tool-Keeps 
solder in a 
molten state in 

1405 Hatchet Irons-New high rese rve 
mOdels that enable user to make 

reservoir, operated with one hand, fifs existing Wall 
14HD Iron. Replaceable tip, .080 opening. Other sizes by 
special request. 

SPH Soldering Pencil Holder for 
units up to 'Vo" diameter shaft
SIH Soldering Iron Holder for units 
up to 1" diameter shaft. Can be 
mounted on top, in front or below 
bench. Adjusts to any angle. Bench 
models include tip cleaning sponge. 

Soldering Tips for Pencils and Irons-Three grades: Anni
versary: Industrial, highest quality. Copper core, special iron 
coating. Anti-seize life for rigorous production line demand. 
WallKlad-lndustrial, copper core, iron coating chrome plated. 
Production line and critical laboratory use. WaIiBrand-Com
mercial, copper, nickel plated. All commercial applications. 
Tip sizes from lis" through 7/0". Special tips to specifications 
designed on request. 

Send for illustrated catalog 1-1265 about 
Wall's tips, irons, pencils, and holders. 

mOre solder connections faster. Reduces operator 
fatigue, with better quality control and higher 
production. lI4" and 'AI" tips available. Unless 
otherwise specified, irons are equipped with 
2-wire HPN cords and Wallbrand Tip Style "C". 

MDdel Tip Size Watts VDlts 

714-60 
714-75 
738-80 
738-100 

'14 in. 
1/4 in. 
3/8 in. 
3/8 in. 

60 
75 
80 

100 

120 
120 
120 
120 

Soldering Tip Dispenser Pac 
-Iron-plated or copper tips, 
lIo" through 'MI", are avail
able in handy tip dispenser 
pac. Keeps tips individually 
sealed in color-coded, 
continuous belting, plastic 
envelope. Ideally suited for 
production line station or 
stock distribution. 

~ WALL Send to Dept. EEM-69 PAC 

~ W ~~~ri~s~~r~ ~~~~a~ ~U~J~I~ ex~~ ';ed~a?~ec~~~~' w~15~a~~~~;edN~aJ~r:'nd ~~:~n~ pr~~,~~~~~~n~~~~~s~e~6 
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A 133 Ounce Pencil Iron 
that does the work 
of 15 to 100 watt 
iron s ... 

and does it faster and betterl 
The new low voltage W-TCP Soldering Pencii auto
matically adjusts to every soldering job in the range 
usually covered by 15 watt to 100 watt irons. Oper
ators can go from delicate component soldering to 
heavy ground lugs, and never switch irons! Weller's 
controlled energy reserve delivers the extra heat as 
it is needed. 
Despite its phenomenal capacity range, the Weller 
W·TCP never overheats. A foolproof, magnetic control 
accurately Senses tip temperature moment·by·moment, 
and regulates power input, virtually eliminating cold 
solder joints or excess heat. 

The Weller Soldering Pencil and Power Unit are an un· 
beatable production team. Low voltage design means 
a more rugged heating element and much longer tip 
life. Premium plated tips are available in a wide range 
of shapes arid temperatures. 

Write or phone for the new Weller Catalog of production 
soldering equipment and name of your nearest Weller 
technical representative. 

How Weller Temperature Sensing System Works 

Magnet is attracted to ferromagnetic tip insert when iron is COld, holding 
SWitch contacts closed. As tip heats, approaching selected Curie point of 
insert, attraction is reduced causing magnet to retract and open switch. 
As tip cools slightly, magnet is again attracted to tip insert sensor, main· 
taining tip temperature within close limits. 

Model W·TCP- Temperature controlled Low Voltage Soldering 
Pencil with ~6" 700' F tip and power unit. Weight with tip, less 
power unit and cord, 1% oz., overall length 71J2".Supplied with 
burn-proof silicone rubber cord and 120 V., 50/60 cycle trans· 
former with pencil holder and cleaning sponge. Secondary 
isolated for operator's protection. Tips available for 500', 
600', 700', 800' idling temperature. 

Model TCP·1 - Soldering Pencil only, with silicone covered 
cord, ~6" 700'F Tip. May be operated from any 24 volt power 
source. 

Model PU·1 - Power Unit only, as described under W·TCP. 
120 V., 50/60 cycles. (Also available for 230·250 V.l 

WElLER OFFERS A COMPLETE UNE OF SOLDERING TOOLS FOR PRODUCTION, MAINTENANCE AND SERVICING. 
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with Energy Reserve and Temperature Control 
TEMPERATURE-CONTROLLED INDUSTRIAL SOLDERING TOOLS 

with Energy Reserve 

SOLDERING TOOL STAND 
Model PH-SO-Stand will accommodate W-60 and W-lOO tools, with 
interchangeable funnels. Includes tip cleaning sponge. Heavy cast 
base. Spring guard protects operator from contact with heated tip. 

MOOEL W'QO Covers 15 Watt to 100 Watt 
spectrum with one tool. 60 
Watts, 120 V., Wgt. 21f2 ozs., 
7lN' long. With BOO°F. W' 
screwdriver ti p. 

MODEL W-l00 Covers 50 Watt to 150 Watt 
spectrum with one tool. 100 
Watts, 120 V., Wgt. 31f2 ozs., 
BlN' long. With BOO°F. IN' 
screwdriver tip. 

Covers 150 Watt to 300 Watt 
spectrum with one tool. 200 
Watts, 120 V., Wgt. 10 ozs., 
9112" long. With BOO°F. '/...' 
chisel tip. 

These models can be supplied with 2·-wire or 
3-wire cords. (Weller "Temperature Sensing" 
tips are available in standard industrial config
urations at 500°, 600°, 700° and BOO°F. for the 
model W60; and in 600°, 700° and BOO°F. for 
models W100, W200's). 

TEMPERATURE-CONTROLLED FIELD SERVICE TOOLS 
... with Energy Reserve 

We invite inquiries concerning your field service soldering 
eqiJipment needs. We offer to develop soldering kits 
adapted to meet your special requirements. 

TCP-12 12-14 volt operation PB-6 Self contained, 
TCP-24 24-2B volt operation battery powered 

Weller "Temperature Sensing" tips available in standard 
industrial configurations at 500°,600°, 700° and BOO°F. 

WORLD FAMOUS WJiA DUAL-HEAT GUNS 

The original soldering gun. Available in three dual-heat models. 

93'<:0 

WELLER ELECTRIC CORPORATION· 100 WELLCO ROAD, EASTON, PA. 18042 • 215·258-5371 

KINGSTON, ONTARIO, CANADA • HORSHAM, SUSSEX, U. K .• BESIGHEIM, WEST GERMANY 
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SERIES 889 SIGNAL CONDITIONERS 
A Family of Interchangeable Signal Conditioning Modules 

e ;.. 
Ii'.ri) ri'·i'~ 

The Astrodata 889 family includes DC differential data amplifiers, biophysical 
amplifiers, strain gage power supplies and input signal conditioners, active filters, 
and hi-Io level VCOs. This family of products has the unique trait of being com
patible modules which can be interchanged to provide a total solution to the 
requirements of system instrumentation. 

The 889 DC differential data amplifier is a chopperless, high-performance 
unit with single or dual outputs. It is available in 32 different configurations 
starting at $330. The 889 amplifier is very compact. 12 amplifiers can be housed 
in 7 -inches of rack space. 

The 889 amplifier is described in detail in section 1100 of EEM. The balance 
of the 889 instruments are described below. 

ELECTRONIC FILTER 
Model 889-900 is an active 3-pole (18 db/octave) linear phase low-pass filter 
having a response to dc. 3 db point frequency steps are 1 Hz, 3Hz, 10Hz, 30 Hz, 
100Hz, 300Hz, 1 KHz, 3KHz, 10KHz and wideband selectable by a front panel con
trol. The 889-900 features a high input impedance, obtained through the use of an 
input buffer amplifier, an isolated wide band output and a filtered output. The 
bandwidth of the wideband output is greater than 150 KHz at 10 volts peak-to
peak A wideband position is also provided on the filter switch which places only 
a non-inverting isolating amplifier in the signal path to the filter amplifier output. 

Twelve 889-900 filters can be packaged in a standard 19-inch rack. Dimen
sions are 7 inches high by 21 inches deep including fuses and mating connectors 
for filters. 

SIGNAL CONDITIONERS 
Model 889-600 DC 8ridge Signal Conditioner offers the ultimate in stability and 
isolation when used with strain gages and other resistive type transducers. It 
combines in a single integral package, a precision isolated constant current
constant voltage power supply for transducer excitation plus a signal conditioner 
designed for use with,1.2, or 4-active arm bridges. 

Bridge completion and calibration resistors are changed by simply removing 
the small printed circuit cards which plug into the main signal conditioning card. 
±4 point remote calibration as well as electrical zero calibration is provided. 

Twelve channels can be mounted in a standard 19-inch rack, requiring just 7-
inches of rack height. 

HIILO VOLTAGE CONTROLLED OSCILLATOR 
Model 506 High/Low Voltage Controlled Oscillator is a high-performance, all 
solid state unit designed for applications involving thermocouples, resistance 
bridges, potentiometers, and other low-level signal sources as well as medium
level and high-level signal sources. A plug-in channel selector enables the center 
frequency and deviation sensitivity of the 506 to be readily changed. Channel 
selectors are available for aIiIRIG, and AlA FM subcarrier channels. 

The low-level version of the 506 provides full scale input ranges of ±5, 10, 
25, 50, 100, 250, 500, 1000, 2500, 5000 and 10,000 millivolts. The high 
level version has an input voltage range of ±2.5 volts full scale. An optional in
ternal switch permits operation of 2 full scale inputs from ±0.5 to ±5 volts. 

Twelve Model 506 VCOs require only 7-inches of rack space. 

BIOPHYSICAL AMPLIFIER 
Model 890-500 Biophysical Amplifier was designed specifically to fill the. needs 
for an amplifier that will accept signals from living active elements with a high 
source impedance. The 889.-500 Amplifier will work with source impedances up 
to 10 megohms without degradation in specifications. The amplifier features both 
a low pass and a high pass filter. 

The 889-500 will recover from overloads instantaneously when a front-panel 
RESTORE button is depressed. Usable gain range between 50 and 5000 is pro
vided in gain steps of 50,100,.200,500,1,000 and 2,000. Input circuitry is 
balanced, differential, isolated from ground and outputs. 

Twelve amplifiers require only 7-inches of 19-inch rack space. 

ASTRODATA INC. P.O, BOX 3003·240 E. PALAIS ROAD, ANAHEIM, CALIF .• (714) 772-1000 
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SECTION 5500 

"Hall-Pak" RESISTANCE NOMINAL 
SINGLE 

VHOC' mV ±25% R1N • ~ ROUT' \.l CONTROL LENGTH/WIDTH/THICK. QUANTITY 

HALL GENERATORS (AT NOMINAL Ic ' (INCLUDING (INCLUDING CURRENT OR DIAM./LENGTH PRICE 
B=lOkG) IOOmA) LEADS) LEADS) Ie. rnA (inch) 

General Purpose 
...::: 11= . Transverse 150 100 1.5 1.0 150 .500/.130/.019 $ 34.00 

BH200 BH202 8H·201 Ultra·Thin Transverse 120 250 2.3 1.8 100 .625/.135/.006 200.00 

~ 8H·202 Small Axial 100 100 2.6 1.8 100 .130 diam./ .150 75.00 
BH201 BH203 8H·203 General Purpose Axial 100 100 1.9 1.3 100 .195 diam./ .175 34.00 

D:::::; ~:; 
8H·204 Midget Axial 110 200 2.3 1.9 100 .100 diam./.150 100.00 BH204 BH205 

-= 8H·205 Midget Transverse 130 100 2.1 1.4 125 .375/.080/.015 100.00 
8H·206 High Sensitivity 

BH206 Transverse 550 500 5 3.5 200 .750/.225/.030 15.75 
:::.~. 8H·207 High Resolution 

BH207 BH20S Tangential 160 200 2 1.5 150 .500/.145/.045 125.00 

11= Ia ~- 8H·208 Ultra Midget Axial 100 250 2.7 1.9 100 .063 diam./ .170 300.00 
I " ~,,.."'" 8H·700 Low Cost Transverse 500 750 5 4 200 .200/.250/.023 10.75 

BH700 BH701 8H·701 High Linearity 

-~ 
Transverse (Note 1) 75 75 2 1.5 100 .625/.230/.040 100.00 

!@ 8H·702 Ferrite Imbedded (Note 2) 250 3.5 3 200 .300/.200/.083 35.00 
BH702 BH703 

8H·703 3·Axis 75 100 1.5 1.5 100 .285 diam./.750 575.00 
Note 1: Hall voltage (VH) V5. B field, readmg from -10 kG to + IOkG } Linearity curves furnished for -10 kG to + lOkG and -30 kG to +30kG. 

readl ng from -30 kG to + 30kG Optimized curves for other ranges available on special order. 

Note 2: In a free field of 100 gauss the open CirCUit Ha1l voltage IS 9 mV min. In a closed magnetic CirCUit, minimum sensitivity is 3.2 mV lampere-turn 

WATTMETER TRANSDUCERS PT-2000 Series 

A choice of five (5) fundamental 
types is available for measurement of 
50·60 Hz power in single phase, 3 
phase·3 wire, and 3 phase·4 wire sys· 
tems. The series includes models 
which can accept 240, 380 or 480 V 
input permitting direct hook·up to 
motor power lines, without need for 
external transformers. All models 
offer ±0.25% FS linearity as well as 
±0.25% FS power factor influence 

Power Standard 50·60 Hz Calibrated Output At Price 
System Models And Ratings' Nominal Power Rating (Qty. 1·9) 

Single Phase PT·2103 120/240V 50mV de at 0.5kW $112.00 
5/10 A 

3·phase 3·wire PT·2207 240/480V 50mV de at 2.0kW 149.00 Uniform Voltages 6A 

3·phase 3·wire PT·2301 120V 100mV de at l.OkW 150.00 Unbalanced 5A 

3·phase 4·wire PT·2401 Uniform Voltages 
120V 

6A 
100mV de at 2.0kW 150.00 

3·phase 4·wire PT·2501 120V 150mV de at 1.5kW 206.00 Unbalanced 5A 

at 50% PF, leading or lagging. Coupled with a response time 
of 1001'S, these performance characteristics make this series 
suitable for accurate measurement on SCR controlled cir· 
cuits. The series is packaged in a ruggedized industrial steel 
case with 20A barrier blocks. All units are designed for 
direct mounting in standard NEMA and JIC enclosures, per· 
mitting complete protection in a plant environment. Each 
wattmeter transducer is furnished with wiring diagram 
attached to facilitate installation. Rating of each model is 
shown on the nameplate. 

'Complete specifications for these models available upon request. 

Complete specifications on multipliers and trans
ducers available on request. 

Prices and specifications are subject to change 
without notice. 

Units for different ranges of frequency, current and voltage, and 
transducers for de power can be supplied. 

WIDEBAND WATTMETER - MODEL HPM-501 
A versati Ie instrument to measure 
power at audio and ultrasonic fre· 
quencies with an accuracy of ± 2% 
FS. The external output voltage is 
instantaneously proportional to real 
power and can be used for recording, 
oscilloscope display or control pur· 
poses. 

Frequency ranges: 

Power ranges: 

Voltage ranges: 
Current ranges: 
External output: 
Dimensions: 
Shipping weight: 

40 Hz to 4000 Hz 
0.5 kHz to 50 kHz 
100,300,1000, 
3000W 
100 V and 300 V rms 
1 A and 10 Arms 
10 mV FS 
61f4" x 91f4" X 4%" 
6lbs. 
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SECTION 5500 i4§iiiVI'D 

m ELECTRO I a new approach to TACHOMETRY, POSITIONING, 
MAG N ETI C CONTROL, COUNTING, TRIGGERING,TELEMETER

PICKUPS lNG, SYNCHRONIZATION and other actuation. 
ELECTRO 

Model 3080 Magnetic Pickup 
World's smallest-weighs only 
.05 oz. 10 volt output is higher 

than many larger models. 

MAGNETIC PICKUPS SOLVE SPEED MEASUREMENT AND CONTROL PROBLEMS 
What They Do . . . generate voltage/frequency from mechanical motion (without 
contact) in proportion to speed of ferrous metal objects interrupting their magnetic 
fields. They require no external power supplies, and additional amplification is 
usually not required. 

When a gear tooth, blade or any other magnetic metal projection interrupts the 
external magnetic field surrounding the sensing head, a voltage and frequency are 
generated that may be used to: indicate, actuate instruments, synchronize, control, 
provide accurate data for telemetering. 
What They Are ... a seif-generating input device providing the connecting link 
between meChae) motion and instrua-tion, witbout CODe 

For motion study Safety device couniing revolutions Measuring turbine speed 

MAGNETIC PICKUP REFERENCE TABLE 
Test Voltage 
Volts-Peak Resistance Inductance EPL 

Temp. To Peak Ohms Millihenrys Mating Pickup 
Model No. Range Limits Limits Limits Output Connection Cable Net Weight 

301O-AN 100°F 40-70 114-140 30-43 Mates with MS3106A-10Sl-4S 30N 
":-::--:--" 

1.66 Oz. Avg. 
+225°F Note 2 

3010-HTB 
---

30-50 
,----

-100°F 125-160 27-45 Mates with Amphenol 97-3106A-lOSl- 30HTN 1.85 Oz. Avg. 
+450oF Note 2 4S (496) or Cannon CA 3106HR-10Sl-4S 

-----~ 

3014t -lOooF 17-30 90-110 26-40 Supplied with Two 6" Vinyl Insulated NONE 0.35 Oz. Avg. 
+225°F Flexible leads 

dtW'~25-:~NF-2ATHRE:~_ 1-.025 
-.000 

.750 

t- - =-.~ 
i.093 ---2:.2:50.~ 

3010·AN, 3lI30-AN, 3030HTB 

~-2m'UN;-2A THREAD .• '3~:g~~ 

!.OOl 
.0"-·· L .812 • )25 MAX. 

"--1.281 3014.3024 

3016 
... 3015-A -- ----

-100°F 18-32 90·110 26·40 Supplied with Two 6" Vinyl Insulated NONE 0.35 Oz. Avg. 
+225°F Note 4 Flexible leads ------ r--l 5.2S- r---go:1l0 3015-HTB -lOooF 22·31 Supplied with Two 6" Teflon Insulated NONE 0.43 Oz. Avg. 
+450o F Note 4 

f--go:"ilO r--26-::40 
Flexible Leads --

3016 -100°F 20-34 Mates with Microdot Group "A" MD 0.56 Oz. Avg. 
Series S-50 +225°F Note 5 r------

0.35 Oz. Avg. 3025 Supplied with Two 6" Vinyl Insula.ted -lOOOF 55-85 575·660 165-225 NONE 
+225°F Note 4 Flexible Leads 

-.. 3024 -- :"1iJiiOF r-- 50.75 575-660 165-225 Supplied with Two 6" Vinyl Insula,ted NONE 
--:-~ 
0.35 Oz. Avg. 

+225°F Flexible Leads --
3029t -100°F 150·240 1190·1450 380-540 Mates with MS 3lO6A·IOSL·4S 30N 1.69 Oz. Avg. 

3030·AN 
+225°~_ 
-lOooF 190-290 1190-1450 -380-540 Mates with MS3106A-lOSl·4S 30N 1.69 Oz. Avg. 
+225°F Note 2 

. ,. 303O-iiTB =loiJOF 125-195 
r-. 

Mates with Amphenol 97-3106A·IOSL· 30HTN 1.74 Oz. Avg. 1150-1400 350-470 

~~25~!8~:F_2ATHREA: __ ,1~02~ +450oF Note 2 4S (496) or Cannon CA 31~6HR-lOSL-4S 
·-3040--;;:-- -100°F 70-110 170·200 65-85 Mates with MS3lO6A-10SL·4S 

.. _-
30N 

r------
1.73 Oz. Avg. -000 

700 +225°F Note 3 
3045-A -lOooF 400·600 1100·1280 380-460-- Mates with MS31OSA-lOSL-4S 30N 2.10 Oz. Avg. .- -- =-.J 

L-253:~ 3045·A +225OF Note 2 
CSupplied with Two 6" Teflon Insulate(! -3055.A -- 4.7-9 --

---- -----
NONE .123 Oz. Avg. -100°F 105·130 6.5·9 

+450oF Note 4 Flexible Leads 
--305S·--- _._------ -_._-_. ----_.- '---

.177 Oz. Avg. -100°F 4.7·9 105-125 6-8 Mates with Microdot Group "A" MD 
. 2~O-40 "'S-2A THREAD 

~/_ -, >.Om 

+225°F Note 5 Series S·50 .?9!/ ----------
-=-10001' 60·100' 

-_._-_ ... .-._- 1-- -- _::.1 
3070' 195·215 70-80 UL listed. Supplied with two 18" AWG NONE 5 Oz. Avg. l..-.-l.o5g~ +200oF Note 1 #18 flexible leads. 

30BOt -65°F 10-16 134·145 11·1S -SUPPlied with Two 6" Teflon Insulated NONE 0.05 Oz. Avg. 
Flexible Leads 

3055·A 
+ 225°F --

32·52--3110-1\-·- ----c~ -----
Mates with Cannon CAO Series, 1.75 Oz. Avg. --300°F 35-52 170·200 NONE 

o 

+800oF Note 4 

Note 1-Tesled al 1,000 inches/sec. wilh 8·pilch, 12·looth gear 
al 0.005 inch clearance and a load of 100,000 ohms. 

10-SL·4S 

GENERAL NOTES: 
3056 

Note 2-Tesled al 1,000 inches/sec. wilh 20'pilch, 30-loolh gear_ 
al 0.005 inch clearance and a load 01 100,000 ohms 
shunled by 250 mml cable capacily. 

Note 3-Tesled al 1,000 inches/sec. with 8·pilch, 12·loolh gear 
al 0.005 inch clearance and a load 01 1250 ohms shunted 
by 250 mm! cable capacity. 

Nole 4-Tesl~d all,OOO inches/sec. wilh 20-pilch, 30-loolh gear 
al 0.005 inch cleorance and a load 01 100,000 ohms. 

Material of shell and pole piece, type 416 stainless 
steel, except for shell material of models 3040·A, 3045-A 
and 3070 which are 303 stainless steel. 
Insulation resistance to shell 100 megohms minimum, di
electric strength to shell 500 volts rms minimum for 
1 minute. These specifications reflect design at revision 
date and may be changed to incorporate improvements 
without prior notice. 

[Lf'Uf cr 
I 3",~-==:J 3070 Nole 5-Tesled at 1,000 inches/sec. wilh 20-pilch, 30-loolh gear 

al 0.005 inch clearance and a load of 100,000 ohms 
shunled by 290 r1)ml cable capacily. 

'Listed with Underwiters' laboratories. 
t Indicates chisel·type pole to provide high resolution 

sensing for high speed, small toothed gear detection. 
.f90-32UNF-lATHREAD 

• TYPICAL VOLTAGE OUTPUT CURVES $' I l_~_E ___ -__ -_.~ ~==S=~5~=~-~=~==30=80=l 
'Typical voltage output curves of standard mag- .... 
netic pickups show relative outputs under iden. ."-,, oNHA THREAO 

tical conditions. All pickups connected by 10' dPlIrlJ· t 
Belden #8401 cable to a 100,000 ohm load with -- - - 1'°" 
clearance between pole-piece and a 20-pitch, ,.i'oOO 
3D-tooth ferro·magnetic gear. Changes in load, L-- -- __ IJ 
clearance, cable length, gear teeth size, or gear· c" I 

material will produce different results. Measure-l_.....:~~~~~~}~LJ __ :-=-=~2~4:3~~~===~~~~J ments are in peak·to·peak volts rather than rms. 3110·A 
o 50 too 150 200 250 

SURfACE SPEEO (INCHES PER SECONO) 

OD< 0 E F 

301' .093 .046 .030 
302. .093 ·031 .010 

""2. .106 .031 .01C) 

""45 .181 .010 .042 

• Proximity Switches. MagnetiC Pickups 
• Pres·Con Controls' Tachometers • DC Power Supplies 

. 6125-P Howard, Chicago, Illinois 60648 Phone: 312/647-8744 
ELECTRO PROOUCTS LABORATORIES, INC . 
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METRIX VIBRATION / PRESSURE 
INSTRUMENTATION 

eem /1969 

P. O. BOX 36501-HOUSTON, TEXAS 77036 METRIX 
TEL: (713) 668 .. 2386 INSTRUMENT CO. 
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SECTION 5500 i44"n,mD 
Instrumentation to Measure All Electric Power Parameters 

Full 
Scale 

Nominal 
Voltage 
Inpul 

Voltage Voltage Voltage 
Range Overload Burllen 

6512 

WT5C5 
WT5C5AI 
WT5C5A2 
WT5C5A3 
WT5C5A4 
WT5CSA5 

WnlK5 
WT3·IK5AI 
WnlK5A1 
WT3-1K5A3 
WT3·1K5A4 
WT3·IK5A5 

500/1000/ 120/ 135/270V 
1000 W 240V 
500 W 120V 0·135V 
500 W 110V 0·135V 
500 W 120V O·l35V 
500 W 120V 0-135V 
500 W 120V 85·135V 
500 W 120V 85-135V 

1000 W 120V 0-135V 
1000 W 120V 0-135V 
1000 W 120V 0·135V 
1000 W 120V 0-135V 
1000 W 120V 85·135V 
1000 W 120V 85135V 

50% IVA 

150V 1VA 
150V 2VA 
150V 2VA 
150V 2VA 
150V 4VA 
150V 4VA 

150V 2VA 
150V 2VA 
150V 2VA 
150V 2VA 
150V 4VA 
150V 4VA 

WT3-1K5 
21f2 
WT3-1K5 
21/2Al 
WT3-1K5 
21f2A2 
WTJ,JK5 
2V2A3 
WT3·IK5 
21f2A4 
WT3-JK5 
21f2A5 

1000/ 120V 0·135Y 150V 3VA 
1500W 
1000( 120V 0·135V 150V 3VA 

1500W 
1000/ 120V 0·l35V 150V 3VA 

1500 W 
1000/ 120V 0-135V 150V 3VA 

1500W 
100D( 120V 85-l35V 150V 4VA 

1500W 
1000/ 120V 85-135V 150V 4VA 

1500 W 

WT34-2K5 1500 W 
WT34-2K5AI 1500 W 
WT34·2K5A2 1500 W 
WT34-2K5A 1500 W 
WT34-2K5A 1500 W 
WT34-2K5A 1500 W 

120V 0-135V 
120V 0-135V 
120V 0·135V 
120V 0·135V 
120V 85-135V 
120V 85-135V 

150V 2VA 
150V 2VA 
150V 2VA 
150V 2VA 
150V 4YA 
150V 4VA 

Power Instruments 

GENERAL DESCRIPTION 
OF WATTMETERS 
Wattmeters with ANALOG OUTPUT to 
feed: 

• Digital voltmeters or printer 
• Oscilloscopes 
• Strip chart or tape recorders 
• X-Y plotters 
• Data Acquisition systems 
The wattmeters with intelligence have 
a brain consisting of two Halltiplier 
(TM) solid state watt transducers. 
These instruments compute real power 
(Elcos6) and furnish a 0-50 mv d-c ana
log output signal (intelligence) with 
simUltaneous display of watts on the 
meter. The wattmeter is ±0.5% ac
curate and, the output signal features 
±0.25% accuracy, except for model 
325K605-P. 

- NO EXTERNAL POWER SOl!RCE 
REQUIRED -

• STANDARD MODIFICATIONS 
(CONSULT FACTORY) 
RELAY .RACK PANEL MOUNT 
DIGITAL READOUT 
400 HZ MODELS AND OTHER 
FREQUENCIES 
WIDE POWER FACTOR RANGE 

Halltiplier (TM) Watt Transducers 

• Utility Tested and Approved 
• Voltage or Current Outputs 
• Minimal Space Requirements 
• Calibrated Output 

Scientific Columbus Halltiplier (TM) Transducers are the most com
plete selection of Hall Effect Watt Transducers available. Known for 
sturdiness and high reliability, Halltiplier (TM) transducers also fea
ture such advantages as calibration adjustment, choice of filtered or 
unfiltered outputs and measurement of forward or reverse power flow. 

(Calibration instructions, typical characteristic curves and application assistance are available. on request). 

Fre· 
Nominal 
Current 
Input 

Current 
Overload 

quency Power 
Current Range Factor 
Burden (HZ) Range 

5(lOA 100AIl Sec. 3VA 60 .0-1-.7 

SA 100AIl Sec. 2VA 50-60 O-}-O 
SA 100A/1 Sec 2VA 50-60 0-1·0 
SA 100A/l Sec. 2VA 50-60 0-1-0 
SA lOOA/l Sec. 2VA 50·60 0-1·0 
SA 100A/I Sec. 2VA 50-60 0-1-0 
SA 100AIl Sec·. 2VA 50-60 0-1-0 

SA 100A!1 Sec. 2VA 50-60 0-1-0 
SA 100AIl Sec. 2VA 50-60 0-1-0 
SA 100AIl Sec. 2vA 50-60 0-1-0 
SA 100AIl Sec. 2VA 50-60 0-1-0 
SA lOOAIl Sec. 2VA 50-60 0-1-0 
SA 100AIl Sec_ 2VA 50-60 0-1-0 

5A lUOA/l Sec. 2VA 50-60 0-1-0 

5A 100A/l Sec. 2VA 50-60 0·1-0 

SA 100AlI Sec. 2VA 50-60 0·1-0 

5A lOOA/1 Sec. 2VA 50-60 0-1-0 

5A lOOAn Sec. 2VA 50·60 0-1·0 

SA lOOA( 1 Sec_ 2VA 50-60 0-1-0 

5A lUOA/! Sec. 2VA 50-60 0-1-0 
SA 100All Sec. 2VA 50-60 0-1-0 
5A lOOAIl Sec. 2VA 50-60 0-1-0 
5A 100A/l Sec. 2VA 50-60 0-1-0 
SA 100Afl Sec. 2VA 50-60 0-1-0 
5A 100AlI Sec. 2VA 50·60 0-1-0 

WATTMETER SPECIFICATIONS 
POWER RANGES: 

Single phase 
Polyphase 

Potential inputs, Nominal 
Current inputs, Nominal 
ACCURACY: 

Overall instrument including 
meter 

Output signal 
Transducer Output signal 
Load Power Factor Range 
(For No Decrease in Accuracy) 
Compensated Fundamental 

frequency range (For stated 
accuraci es at a II power 
factors) 

Current overload 
Enclosure 

Temperature 
Range (ac) 

_ 0°/+500 

_20°/+60° 
_200( +60° 
_200( +60° 
-20°/+60° 
_20°(+60° 
_20°/+60° 

Maximum 
Tempera· Accuracy! 
tureEf· Linearity 

l~~~~anc~ (~o~rf) 

±l% 

.±1% 
±l% 
±1% 
±l% 
±1% 
±1% 

±l% 

±0.5% 
.±O.5% 
±O.5% 
.±O.S% 
±0.5% 
±0.5% 

_20°/+60° ±l% ±O.5% 
_20°/+60° ±l% .±0.5% 
_20°/+60° ±1% ±0.5% 
_20°(+60° ±l% ±O.5% 
_20°/+60° ±1% ::to.5% 
_20° / +60° ± 1 % ::to.5% 

Output at 
full Scale 

(d.c.) 

1l0MV 

50 MV 
50 MV 
I MA 
I MA 
I MA 
I MA 

Output 
Load 

Required 

100 n 

100 n 
;;:;:50K8 
0-10 K P-
0-10 K n 
0-10 K P-
0-10 K P-

100 MV 100 rl 
100 MY ~50KQ 

lMA O-IOKfl 
1 MA 0-10 KP. 
IMA O-lOKo 
I MA 0·10 Kr. 

_20°/+60° ±1% ±0_5% 66.7/I00MV lOon 

_20°/+60° ±l% ±0.5% 66.7/I00MV 2::50Kfl 

_20°/+60° ±1% ±0.5% 0.667/lMA 0-lOK!! 

_20°/+60° ±l% ±0.5% 0.667/1 MA 0-10KP. 

_20°/+60° ±1% ±0.5% 0.667/1 MA 0-lOK!! 

_20°/+60° ±I% ±0.5% 0.66711MA O-lOKfl 

_20°/+60° ±l% 
_20°/+60° ±1% 
_20°/ +60° ±1 % 
_20°/+60° ±1% 
_20°(+60° ±1% 
_20°1 60° ±1% 

±0_5% 
±0.5% 
±05'% 
±0.5% 
±0.5% 
±0.5% 

150MV 
150MV 
I MA 
I MA 
I MA 
I MA 

100 n 
;;;:50K Q 

0-10 K n 
0-10 K!! 
0-10 K n 
0-10 K P. 

A.C. Response Calibrate Zero 
Component Time Adjust. Adjust· [Ilternal Amplifier 

(peak) (to 99%1 ment men! Power Required 

100% 

100% 
<1% 
<1% 
<1% 
<1% 
<1% 

<5 MS NONE NONE NONE 

<5 MS ±10% NONE NONE 
<400 MS 0-110% NONE NONE 
<400MS ::t10% ±2% 85-135V/60HZ2W 
<400 MS 0-110% ±2% 85-135V/60HZ 2W 
<400 MS ±10% ±2% NONE 
<400MS 0-110% ±2% NONE 

uptolOO% <5MS ±10% NONE NONE 
<1% <400MS 0~1l0% NONE NONE 
<1% <400MS ±10% ::t2% 85·135V!60HZ2W 
<1% <400MS 0·110% ±2% 85·135V/60HZ2W 
<1% <400MS ±10% ±2% NONE 
<1% <400MS 0·110% ±2% NONE 

uplolOO% <5MS ±10% NONE NONE 

<1% <400MSO·IIO% NONE NONE 

<1% <400MS ±10% ±2% 85-135V/60HZ2W 

<1% <400MS 0-110% ±2% 85·135V/60HZ2W 

<1% <400MS ±10% ±2% NONE 

<1% <400MS 0-110% ±2% NONE 

upto lUO% <5MS ±10% NONE NONE 
<1% <400 MS 0·1l0% NONE NONE 
<1% <400M ±10% ±2% 85-13SV/60HZ2W 
<1% <400MS 0·110% ±2% 85·135V/60HZ2W 
<1% <400MS ±10% .±2% NONE 
<1 % 400 MS 0-110% +2% NONE 

Dielectric 
Test 

Unit 
Price 

150n VRMS 60.00 

1500 VRMS 98.00 
1500 VRMS 128.00 
1500 VRMS 175.00 
1500 VRMS 185.00 
1500 VRMS 175.00 
1500 VRMS 185.00 

1500 VRMS 165.50 
1500 VRMS 195.50 
1500 VMRS 224.00 
1500 VRMS 234.00 
1500 VRMS 224.00 
1500 VRMS 234.00 

1500 VRMS 196.00 

1500 VRMS 226.00 

1500 VRMS 168.50 

1500 VRMS 278.50 

1500 VRMS 268.50 

1500 VRMS 278.50 

1500 VRMS .226.00 
1500 VRMS 156.00 
1500 VRMS 313.00 
1500 VRMS 323.00 
1500 VRMS 313.00 
1500 VRMS 323.00 

Model 325K605-P $935.00 
1.. ______ ., ~~~CI~le~~~~~~~nt of single 

Model 310K605-P $715.00 
SPECIFICATIONS 
0·0.5, 1, 2, 4, 5, 10 Kilowatts 
0-1, 2, 4, 5, 10 Kilowatts 
0-100, 200, 500 Volts, RMS 
0-5, 10 amperes, .RMS 
±0.5% of full scale on each 

range 
±0.25% of full scale on 

each range 
0-50 MV D.C. on each range 
Unity to lead or lag 0.5 
50-70 CRS 
100% continuous, 1000% 

Model 5000-P $385.00 
SPECIFICATIONS 
500/1000/2000/2500/5000 

watts 

0·1001200/500 volts 
0-5/10 amps 

±0.5% of f.s. 
±0.25% of f.s. 
0-25 mv d.c. 
Unity to lead or lag 0.5 

50-70 Hz 

phase two wire, single phase 
three wire and polyphase 
three wire loads 

1.5/3.0/6.017 .5/15 .0/30.0 
kilowatts 

3.0/6.0/12.0/15.0/30.0/60.0 
kilowatts 

0-150/300 volts 
0·10/20/50/100 amperes 
±1 % of full scale 
±0.5% of full scale 
0-50 mv d.c. 
Unity to lead or lag 0.5 (50%) 
50-70 Hz 
50% continuous; 100% for 

3 sec. 
for 3 seconds without 100% continuous, 1000% Portable formica cabinet with 

binding post terminations. 
Lid has clearance port for 
leads when locked. 

damage for 3 seconds 
19" relay rack panel 7" high-81/4" deep with dust cover, 
or wood formica case 7" x 9" X 91/4" 

SCIENTIFIC COLUMBUS, INC. 
1035 W. THIRD AVENUE, COLUMBUS, OHIO 43212 • TELEPHONE 614-291-4681 
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l§411iU". SECTION 5500 

Instrumentation to Measure All Electric Power Parameters 

Halltiplier (TM) Var, Current, Volt, Frequency 
and Power Factor Transduce; ~ 

Scientific Columbus Halltiplier (TM) Transducers offer the finest 
selection of Hall Effect var, current, volt, frequency and power 
factor transducers available. Combining sturdiness and excellent 
performance, Halltiplier (TM) transducers also feature such ad
vantages as calibration adjustment, measurement of positive 
or negative vars and minimal space requirements. _ Utility Tested and Approved 

_ Voltage or Current Output 
_ Calibrated Output 
- Filtered or Unfiltered 

(Calibration instructions, typical characteristic curves and ap
plication assistance are available on request.) 

VAR TRANSDUCERS 
von· 

Nominal 'ow. Mulmum ActUnlcJI Output 
<C. Zero Nominal .,. Villi· Fre· Temperature Llne.rlty II Full 

Dielectric Full Vallage VOnll1 OVlr- '" C16rrent Current Current quene, Factor Temperature Eflectson @25"C Scale DutllutLoad Component Re:r::" Calibrate AdJUst· Ellarn.IAmpllfler 
Scale Input Rangl , ... Surden IDllut Overload Burden HZ Range Ranll("C) Accurac, (% off,S.) (d.c.) Required (plak) Adjustml"t Ment 'DwtrRequlred Test 

VTSCS SOO VARS 120V 0-13SV ISOV 2VA SA IOOA!1 Sec. O_SVA 60 0-1-0 _20°/+60° ±l% "'O_S% SO MV IOO!! 100% <SMS ±IO% NONE NONE ISOOVRMS 
VTSCSAI SOOVARS 120V 0-13SV ISOV 2VA SA 100 All Sec. 0.5 VA 60 0-1-0 _20°/+60° ,,1% ±O.S% SOMV ':50 K1! <1% <400MS 010110% NONE NONE ISOOVRMS 
VTSCSA2 SOO VARS 120V ~-135V ISOV 2VA SA 100 All Sec. O.SVA 60 0-1-0 -20°/+60° ±l% ±O.5% I MA Oto 10KE <1% <400 MS ±10% ,,2% 8S-13SV/60 HZ 2W ISOOVRM 
VTSCSA3 SOO VAR 120V 0-13SV ISOV 2VA SA 100 All Sec. O.SVA 60 0-1-0 _20°/+60° ±1% ±0.5% I MA Oto 10 K!l <1% <400MS OtollO% ±2% 8S-13SV160 HZ 2W 1500VRMS 
VTSCSA4 SOOVARS 120V 8S-13SV ISOV 4VA SA 100 AlI Sec. O.SVA 60 0-1-0 -20°/+60° ±l% ±0.5% I MA Oto 10 KU <1% <400MS ±10% ±2% NONE ISOOVRMS 
VTSCSAS SOO VARS 120V 8S-13SV 150V 4VA SA lOG All Sec. O.SVA 60 0-1-0 -20°/+60° ±l% ±0.5% I MA Oto lOKi! <1% <400MS 010110% ±2% NONE ISOOVRMS 

VT3-IKS 1000VARS 120V 0-135V ISOV 2VA 5A lOOA/1 Sec. O.SVA 60 0-1-0 _20°/+60° ±l% "O.S% 100 MV 1001! upto}OO% <5MS ±IO% NONE NONE ISOOVRMS 
VT3-IKSAI 1000 VARS 120V -13SV ISOV 2VA SA lOa All Sec. 0.5 VA 60 0-1-0 _20°1+60° ±1% ±O.5% 100MV . ~50 K \] <1% <400MS o to 110% NONE NONE ISOOVRMS 
VT3-IKSA2 1000 VARS 120V -\35V ISOV 2VA SA 100AII Sec. 0.5 VA 60 0-1-0 _20°/+60° ±1% ±0.5% I MA a to 10 Kn <1% <400 MS ±10% ±2% 85-135V/60 HZ 2W ISOOVRMS 
VT3-IKSA3 1000 VARS 120V -13SV ISOV 2VA SA 100AII Sec. O.SVA 60 0-1-0 _20°/+60° ±I% ±0.5% I MA Oto 10 K I! <1% <400MS 010110% ±2'10 8S-13SV/60 HZ 2W ISOOVRMS 
VT3-IKSA4 1000 VARS 120V 8S-13SV ISOV 4VA SA 100 All Sec. 0_5 VA 60 0-1-0 _20°/+60° ±l% ±0.5% I MA Oto 10 K!! <1% <400 MS ±10% ±2% NONE ISOOVRMS 
VT3-IKSAS 1000 VARS 120V S-13SV ISOV 4VA 5A 100A/1 Sec. O_SVA 60 0-1-0 _20°1+60° ±1% -±0.5% I MA o to 10 K!! <1% <400 MS 010110% ,,-2% NONE ISOOVRMS 

VT34-2KS 1500 VARS 120V -13SV 150V 2VA 5A 100 All Sel: O.SVA 60 0-1-0 _20'/+60° ±1% ",0.5% ISOMV 100!! uptol00% <5MS ±IO% NONE NONE ISOOVRMS 
VT34-2KSAI 1500VARS 120V 0-135V ISOV 2VA SA 100 All Sec. O_SVA 60 0-1-0 -W/+600 ±1% ±0.5% ISOMV :--50Kn ""::1% <400 MS. 010110% NONE NONE lS0QVRMS 
VT34-2KSA2 ISOOVARS 120V -13SV ISOV 2VA SA 100 AI I Sec_ O.SVA 60 0-1-0 _20°1+60° ±l% "O.S% I MA o to 10 K I! <1% <400 MS ±10% -::±..2% 8S-13SV/60HZ2W ISOOVRMS 
VT34-2KSA3 ISOO VARS 120V -13SV ISOV 2VA SA 100 All Sec_ O.SVA 60 0-1-0 _20°1+60° ±1% ",0.5% I MA o to 10 K!! <1% <400MS Otoll0% ±2% 8S-13SV/60HZ2W ISOOVRMS 
VT43-2KSA4 ISOO VARS 120V S-13SV ISOV 4VA SA 100 AI I Sec_ 0_5 VA 60 0-1-0 _20°/+60° ±l% ±0.5% I MA o to 10 K!! <1% <400MS ±IO% ±2'10 NONE ISOOVRMS 
VT34-2K5AS ISOO VARS 120V S-13SV ISOV 4VA SA 100 All Sec_ O.SVA 60 0-1-0 20° 60° +1% +0.5% I MA Oto 10\<!! <1% <400MS Otol10% +2% NONE ISOOVRMS 

CURRENT AND VOLTAGE TRANSDUCERS 
Full "lIIIIinal 

MuimumTemptra-
\~~::!f 

output at 
Calibration Oillectrlc Burde. Frequlnt)' Temperatllre turl Effects on full Scale OlitputLoad A.C. Re~r~:U Scali VOltale OVerlead @120v RanleHZ Ranll(OC) Accuracy (D.C.) Required compenent Adjustment Test 

CT-SIO Sa - 100AlI Sec_ Iva SO-SOO _20°1+60° ±l%ofF.S. ±O.5% 10vaits IK!! 48% Sm' NONE 1500rms 
CT-SIOA2 Sa - IOOA/1 Sec. Iva SO-SOO _20°/+60° ±I%ofF.S. ±0.5% Ima o to 10 K fl <1% 400ms ±10% 1500rms 
CT-SIOA3 S. - 100All Sec. Iva SO-SOO _20°/+60° - ±0.5% 3m. OlolOK!! <1% 400ms ±IO% 1500vrms 
VT-II0 150v 120v 180v 4va SO-SOO _20°/+60° ±l% ±O.S% 10voits I K!! 48% Sm' NONE 1500vrms 
VT-II0A2 150v 120v 18Dv 2.5 va SO-SOO _20°/+60° ±l% ±0.5% 1m. OtolOKS! <1% 400 ms ±10% 15QOvrms 
VT-UOA3 ISOv 120v 180v 2.5 va 50-500 _20°1+60° +1% -+-0.5% 3ma Oto 10K n <1% 400ms -+-10% 1500 vrms 

FREQUENCY TRANSDUCERS 
freq. Mal. Telllp. Accuracy/ DRtput Response Call-Voltqe 

Neminal Vallale Over· Valiale Nominal Current CUrrlnt Ri:~e Temll·Ranle Elleclson LInearity OutpUl@FuIl " .. A.C·~::~rnent Tim. (to bratlen 
FuIl5cale YoHage .... ,. load Burdell Current Overload Burden (OC) Accurac, @2So Scale (O.C.1 .equlred 99%) Adj. ZeraAdl. 

FT-SOB 47-S0-S3HZ 115 v 104-12 ISO <2 watts 47-S3 oo-Soo ±O.12HZ -O.SO/ +O_S m. loon 6mv 
FT-60B S6-60-64 HZ 115 v 104-127 ISO <2 watts S6-64 oo-Soo ±0.16HZ -0.50/+0.Sm. loon 6mv 
FT-60-IB SS-60-6S HZ 115v 104-12 ISO <2 watts SS-6S oo_Soo ±O.20 HZ -0.50/+0.5ma 100!! 6mv 
FT-400B 380-400-420 HZ 115 v 104-127 150 <2 watts 380-420 0°_50° +0.80 HZ O.SO O.5ma lOon 6mv 

POWER FACTOR/PHASE ANGLE (1</» TRANSDUCER 

POWER TEST CONSOLES / TRANSDUCER CALI BRATOR 
POWER TEST CONSOLE 
MODEL 1027A 

TYPICAL SPECIFICATIONS 
Function 

Full Scale Power 

Power test consoles are used to measure watts, 
volts, and amperes simultaneously during tests 
of single and three phase 3 wire loads such as 
motors, transformers, appliances, etc. 

These units feature range switching of current 
voltage. The resultant wattmeter ranges are 
automatically displayed on an annunciator. The 
instrument and the load being measured are 
protected from overload damage by an automatic 
built-in current overload circuit. 

All parameters are displayed on taut band 
meters with linear scales. The unit is available 
with digital meters. A d.c. analog output signal 
for each parameter can be supplied for auxiliary 
or control circuits. 

Power test console to measure watts, volts and 
amperes simultaneously during electric motor 
tests. 
25 watts to 40 kilowatts 
50/100/200/400 volts RMS nominal 
75/150/300/600 volts RMS maximum 

This instrument is designed for easy 
field checking of calibration of watt, 
volt and amp transducers. It may also be 
used for incoming inspection. The Model 
1369 is completely self contained and 
requires no external loads. It requires 
on Iy 120 V 60 Hz power. 

The calibrator compares the output 
Signal from the transducer being tested 
with the output from a standard in the 
instrument .. The percent deviation from 
the standard output is read directly on 
a % error meter. Independent current 
and voltage linearities can be deter
mined. The calibrator will test trans
ducers with full scale outputs ranging 
from 25 mv to 10 v d.c. and specified 
load resistance up to 100 K ohms. 
SPECIFICATIONS 
Ranges 0-150 volts 

0-5 amperes 

300ms Yes 47-S3 HZ 
300ms Yes S6-64HZ 
300ms Yes SS-6SHZ 
300ms Yes 380-420 Hz 

Unit 
Prici 

103.00 
133.00 
18S_00 
19S_00 
18S_00 
19S.00 

173_00 
194_00 
260_00 
270_00 
260.00 
270_00 

236.00 
268_00 
323.00 
333_00 
323.00 
333_00 

.,. 
'rlci 

S8.S0 
61.00 
64.50 
S8.50 
61.00 
64.S0 

Unit 
.rlce 

120.00 
120.00 
120.00 
120.00 

Full Scale Potential 
Full Scale Current 
Analog Output Signals 

Watts, Volts and Amperes 
Accuracy 

0.5/1/2/5/10/20/50 amperes RMS 
0-50 mv d.c. for full scale on each range, into 
10K ohms. Termination on rear panel. 
±1 % of full scale for meters. ±0.5% of full 
scale for analog output Signals. 

Power Factor 
Metering and Accuracy' 

Transducer load Resistance 
Transducer Output level 

0-500 watts/element 
0-500 vars/element 
Unity and 0.5 lag 
Volt and amp indicator±0.75% of f.s. 
percent of full scale output ±0.5% of f.s. 
Percent of full scale error ±0.25% of f.s. 
a to 100 K ohm 
25 mv d.c. to 10 v d.c. 

SCI E N T I Fie COL U M BUS, INC. 
1035 W. THIRD AVENUE, COLUMBUS, OHIO 43212- TELEPHONE 614-291-4681 
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WIDEBAND - d.c. TO MEGAHERTZ
CURRENT TRANSDUCERS 
The CT·series current transducers provide 
an output voltage which is independent of 
frequency from d.c. to the megahertz range. 
Source to output isolation is provided since 
no physical or electrical connection is 
necessary to the conductor threaded through 
the window, Monitoring, sampling,. or analy
sis of d.c., steady-state, or transient cur
rents, having rise times of 1 microsecond 
or less, is now feasible using the CT' units. 

FULL SCALE 
PEAK CURRENT BIAS CURRENT OUTPUT 

MODEL AMPERES MILLIAMPERES MILLIVOLTS 
CT-7W 
CT-100W 
CT-200W 
CT-600W 
CT-1000W 

HALL EFFECT 
TEST SET 
MODEL 1000 

100 60 
100 60 
100 100 
100 60 
100 60 

The Model 1000 Hall effect test set is a versatile instrument for 
accurate determination of the properties of semiconducting ma
terials or magnetic devices. Magnetic fields from a few hundred to 
over 10,000 gauss may be accurately set through the use of the 
high linearity calibrated Halltron probe furnished with the test set. 
The regulated power supply provides current to the material or 
device in a continuous range, adjustable from less than 1 milli
ampere to over 1 ampere. 

HALLTRON, MAGNETIC FIELD SENSORS 
Stocks are maintained of a wide variety of Hall effect probes 
capable of fitting most known gauss meter and magnetic sensing 
requirements as well as for exploratory studies. Units are designed 
to provide the high-linearity, low-noise and stable operation essential 
in applications. 

CONTROL 
CURRENT OUTPUT 
MILLI- IN 10 Kg, 

MODEL TYPE AMPERES MILLIVOLTS 
HP-325 Miniature 25 200 
HP330 Micro 25 150 
HP340 Gaussmeter 100 100 
HR 36 High-linearity 350 350 
HR 38 High-sensitivity 25 200 
HR 66 Low-cost 200 500 
HS84 Low Temperature* 350 30,000 

* The HS·84 is deSigned for high sensitivity at -196°C. 

THERMOELECTRIC DEVICES FOR 
COOLING AND TEMPERATURE CONTROL 

DIMENSIONS 
INCHES 

.187/.075/.015 

.040/.040/.012 

.280/.125/.020 

.500/.375/.025 

.500/.375/.025 

.200/.250/.028 

.500/.375/.015 

The controllable, reversible heat pumping properties of thermo
electric cooling devices make them ideal for many environmental 
control, precise temperature control, and heat-pumping applications. 
0.5.1. offers a variety of units ranging from the TC series, which 
can provide a. temperature depression of ll5 degrees Centigrade 
in a vacuum, to the TA series which can remove 85 watts from a 
heat source. 

MODEL 
TM-12 
TM-20 
TM-20M 
TC-44 
TC-1851 
TA-6F 

6T DEC. C. 
65 
65 
65 
90 

ll5 
55* 

HEAT PUMP 
WATTS 

3 
20 
20 

6 
3 

85 

INPUT CURRENT 
AMPERES 

30 
30 
30 
30 
25 
30 

* Specified as cold plate temperature depression from ambient air temperature. 

WIDEBAND - d.c_ TO MEGAHERTZ
CURRENT MEASURING EQUIPMENT 
The CM-series current measuring units provide a 
meter display of direct current and have a signal 
output of 0 to 1 volt which can be used for 
monitoring, analysis, or control functions. The 
output signal waveform is a 
replica of the current through 
the window with faithful repro
duction of microsecond tran
sient characteristics. Operation 
is from llO volt, 60 cycle source. 

PEAK CURRENT 
MODEL AMPERES 

CM-30 30 
CM-100 100 
CM-200 200 
CM-600 600 
CM-1000 1000 

METER RANCE 
AMPERES 

0-30 
0-100 
0-200 
0-500 
0-1000 

WIDEBAND HALLTRON MAGNETIC ANTENNA 
MS-I000 

BROADBAND R_F.I AND E_M_C MAGNETIC 
ANTENNAS AND MAGNETOMETERS 

OUTPUT - VOLTS 

0-1 
0-1 
0-1 
0-1 
0-1 

0.5.1. has designed the MS-1000 magnetic antenna for application 
in interference reduction, testing and measurement of magnetic 
fields in the d.c to Megahertz range. Sensitivities of 100 millivolts 
per gauss, unamplified, from the basic antenna with output inde
pendent of frequency, illustrates performance. Vector Magnetometer 
units, providing an output of 10 volts in the earth's field, can be 
provided for particular applicational requirements. 

MAGNETIC DISPLACEMENT AND PROXIMITY 
MONITOR MODEL MS·I000/MA·II00 

MS-llOO/ MA-llOO Magnetic Displacement and Proximity monitor 
provide non-contacting measurement of displacement over a 20 
inch range. The amplifier-power supply unit (MA-llOO) can be re
motely located and provides a 0-5 volt output for telemetry on 
control applications. 

ENERGY CONVERSION MATERIALS 
Optimized energy conversion materials of the following and ele
ments are available. 

TYPES: 
Indium arsenide and indium antimonide for magnetic sensors and 
infrared filters. 

Bismuth telluride alloys: N & P type, for thermoelectric cooling 
and specialized power generation modules. 

Lead telluride for high quality optical infrared coatings. 

High purity arsenic trichloride for exceptional growth of inter
metallic arsenides. 

Research grade bismuth, indium, arsenic, tellurium and antimony. 
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i4J"Iij,in SECTION 5600 

Need custom constant voltage transformers? 
Acme Electric can design and build 
to your specs. 
Acme Electric's engineering and ex
perience have developed thousands of 
custom - designed constant voltage 
transformers for a variety of industrial 
markets. These areas of production 
and development include such indus· 
tries as: data processing, communica
tions, automation, instrumentation, 

eem /1969 

office copying equipment, medicine, 
photography, to name but a few. And, 
each unit has been designed to meet 
the customer's exact requirements. 

Does your equipment or system re
quire a regulated AC voltage for maxi
mum performance? If so, draw on the 
engineering know-how of Acme Elec-

See YELLOW SECTION for Local Offices, Phones 

tric Corporation to solve your problem. 
Our business is to satisfy the func
tions of power control, conversion 
and/or regulation, whatever the indus
try or application. 

Aome Electrio 
Acme Electric Corporation Cuba. New York 
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SECTION 5600 '4@iUl •• 

(ADC) Blue Chip Transformers 

CASE CATALOG 
SIZE GENERAL SPECIFICATIONS NUMBER 

RESPONSE: ± 1 DB 400 to 324·8A 
100 K Hz. except for 324·8B 
324·8A ±1 DB 400 to 324·8C 50 KHz. 

324-80 

8 
DISTORTION: 5% at 1 mw, 324·8E 400 to 100 K Hz. or 

10% at 6 mw, 400 to 324·8F 
100 K Hz. and maximum 324·8G 
unbalanced DC in primary. 324·8H 

PIN MATERIAL: Nickel 324-8) 
WEIGHT: 1.5 grams 324·8K 

RESPONSE: ± 2 DB 300 to 324·7A* 
100 K Hz. except for 324·7B 
324·7A ± 3 DB at 324·7C high end. 

324·70 DISTORTION: 17% at 30 7 mw, 300 to 100 KHz. 324·7E 
and maximum unbalanced 324·7G 
DC in primary, except 

324·7) as noted." 
PIN MATERIAL: Nickel 324·7K 
WEIGHT: 0.09 Oz. 324·7L 

324·6A" 

RESPONSE: ± 2 DB 300 324·6B 

to 100 KHz. 124·6C 

DISTORTION: 10% at 30 324·60 

6 mw, 300 to 100 KHz., 324·6E 
and maximum unbalanced 224·6F 
DC in primary, except 324·6G 
as noted." 

324·6H 
PIN MATERIAL: Nickel 224·6) Alloy, Tin Plated. 

124·6K 
WEIGHT: 0.15 Oz. 324·6L 

324·6M 

A B 

81 TYPES - 7 DIFFERENT SIZES 
Tiny, plastic clllSed, Blue Chip transformers for printed circuit applica
tions, are available for a wide choice of power ratings. 
Seven different sizes, from .0156 to 1.2 cubic inches with a total of 81 
ratings are listed below to indicate the available power levels for both 
voice frequency range and extended frequency operation. These ratings 
take into account not only power handling capacities at minimum fre
quencies, but also total harmonic diStortion understated conditions. With
in the limits shown on the rating charts, variations in. both power and dis
tortion levels are possible depending upon the minimum operating 
frequency. . 

Blue Chip transformers meet Mil-T-27, Grade 5, Class S requirements. 
Unique design and construction features give ultra-reliability. 
Special versions of these standard types are available upon request~ For 
critical shielding applications, these units are supplied with a mu metal 
case over the standard plastic case providing the magnetic shielding 
specified. 

PRIMARY· SECONDARY MAXIMUM 
PRIMARY (1·3) SECONDARY (4·6) DC IIESISTANCE· OHMS UNBALANCED DC REFERENCE 

IMPEDANCE OHMS ± 25% @ 25° C. IN PRIMARY·MA SCHEMATIC 

1000 CT lOOK CT 120 4000 0.0 A 
1000 CT 25K CT 120 1550 2.0 A 
600 CT 25K CT 85 1550 2.0 A 
10K CT 10K CT 1500 1200 .50 A 
10K CT 1500 CT 1000 250 .50 A 
10K CT 600 CT 1000 80 .50 A 

2500 CT 2500 CT 250 300 1.0 A 
600 CT 1000 CT 90 105 2.0 A 
600 CT 600 CT 90 90 2.0 A 
60 CT 600 CT 8 90 6.0 A 

lOOK CT 1000 CT 6800 110 .2 A 
25K CT 1000 CT 4300 140 1.2 A 
25K CT 600 CT 4300 90 1.2 A 
10K CT 10K CT 1350 1350 2.0 A 
10K CT 1500 CT 1350 170 2.0 A 
10K CT 600 CT 1350 90 2.0 A 

1K CT 600 CT 140 90 6.0 A 
600 CT 600 CT 90 90 8.0 A 
600 CT 60 CT 90 10 8.0 A 

" Maximum Power Level: 10 mw 

lOOK CT 1000 CT 2900 60 0 A 
25K CT 1000 CT 2500 140 .0 A 
10K CT 10K CT 1000 1300 1 A 
10K CT 1500 CT 1000 16.5 1 A 
10K CT 600 CT 1000 65 1 A 

4000 CT 10K CT 440 1300 1.5 A 
1000 CT 600 CT 100 65 3 A 
1000 CT 4 100 .45 3 B 
600 CT 25K CT 65 3300 4 A 
600 CT 600 CT 65 65 4 A 
600 CT 60 65 7 4 B 
600 CT 4 65 .45 4 B 

* MaXimum Power Level: 10 mw 

c D 
REFERENCE SCHEMATIC REFERENCE SCHEMATIC REFERENCE SCHEMATIC REFERENCE SCHEMATIC 

PRI:3 t: SEC PRI:3 C: PRI:j t: SEC PRI:j [: 
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4 SIZE CASE DATA 

CASE 
SIZE GENERAL SPECIFICATIONS 

RESPONSE: ± 1 DB 200 
to SO KHz. 

DISTORTION: 10% at 

5 150 mw, 200 to SO 
K Hz., and maximum 
unbalanced DC in primary, 
except as note. * 

PIN MATERIAL: Nickel 
Alloy. Tin Plated. 

WEIGHT: 0.4 Oz. 

RESPONSE: ± 1 DB 200 
to 20 KHz. 

DISTORTION: 10% at 750 

4 mw, 200 to 20 KHz. 
and maximum unbalanced 
DC in primary. 

PIN MATERIAL: Nickel 
Alloy, Tin Plated. 

WEIGHT: 0.9 Oz. 

RESPONSE: ± 1 DB 100 
to 10 KHz. 

DISTORTION: 1.5% at 
60 mw, 100 to 10 KHz •• 
or 10% at 3.5 W, 
200 to 10 K Hz. and 

3 maximum unbalanced DC 
in primary, except 
as noted.' 

PIN MATERIAL: Nickel Alloy, 
Tin Plated 

WEIGHT: 1,5 Oz. 

M~~~T~Ng~8~ - 4 x 40 inserts, 

RESPONSE: ± 1 DB 60 
to 10 KHz. 

DISTORTION: 5% at 250 
mw, 60 to 10 KHz. 
or 10% at 7,5 W, 200 
to 10 K Hz. and 

2 maximum unbalanced DC 
in primary, except as 
noted.* 

PIN MATERIAL: Nickel 
alloy, Tin Plated. 

WEIGHT: 2.5 oz. 
MOUNTING: 2 • 4 x 40 

inserts, 0.8" x 0.8" 

6405 CAMBRIDGE STREET 

eem/1969 

'4§.Ii fl."a SECTION 5600 

Blue Chip Transformers (ADg 
7 SIZE CASE DATA 

3 SIZE CASE DATA 

CATALOG PRIMARY (1-3) 
NUMBER IMPEDANCE 
324-SA* lOOK CT 
324-SB 2SK CT 
124-SC 10K CT 

6 SIZE CASE DATA 5 SIZE CASE DATA 

-1.600 MAX F --1.590 MAX r-
r ,--I- L --j .020 REFi 1

40-1 1 , 

[,1,; .. ,} 
2 SIZE CASE DATA 

PRIMARY - SECONDARY 
SECONDARY (4·6) DC RESISTANCE· OHMS 

OHMS ± 25% @ 25° C. 
1000 CT S300 5S 
1000 CT 2600 130 

10K CT 1000 1300 

.590 1-~-~ .20 r 
MAX '+'T·40 

-- 1. ..i-A--J.--.l. 

Case size Information for units 
with magnetic shields will be pro
vided upon receipt of the specific 
shielding requirements. The size 
may vary since the shield thick
ness depends on the specified 
amount of shielding. 

MAXIMUM 
UNBALANCED DC REFERENCE 
IN PRIMARY-MA SCHEMATIC 

0 A 
0 A 
1 A 

1--_324.SD 10K CT 1500 CT 1000 200 1 ---r--~-
324·SE 10K CT 600 CT 1000 65 1 A 
224·SF 4000 CT 10K CT 3S0 1300 1.S .-~---
324·SG 1000 CT 600 CT 90 65 3 A 
324·SH 1000 CT 4 90 O.S 3 r-~-
224·S) 600 CT 2SK CT 50 3200 4 

--
A 

124·SK 600 CT 600 CT SO 6S 4 __ A ___ ._ 
324-SL 600 (;T 60 SO 6.S 4 

--
B 

324·SM 600 CT 4 50 O.S 4 B . MaXimum Power Level: 60 mw 

324·4B 2SK CT 1000 CT 2700 150 0 A. 
124·4C 10K CT 10K CT 1100 1200 1 A 
324-40 10K CT 1500 CT 1100 180 1 f-___ A ___ 
324-4E 10K CT 600 CT 1100 75 1 A 
324·4F 10K CT 4 1100 0.5 1 

-r---B -
-- -

224-4G 4000 CT 10K CT 440 1200 1.5 A --324·4H 1500 CT 15 170 1.8 2.5 r--~-
324-4) 1000 CT 600 CT 105 75 3 

._----
A 

324·4K 1000 CT 4 105 0.5 3 r--.-.!!........-
224-4L 600 CT 25K CT 65 3700 4 

--
A 

124-4M 600 CT 600 CT 65 75 4 A 
324-4N 600 CT 60 65 7 4 B._ 
324·4P 600 CT 15 65 2 4 B -

--#4.4Q_ 600 CT 4 65 0.5 __ 4 ________ .!!.-. __ 
224·4R 250 CT 600 CT 30 75 7 A._ 

124-3A 10K CT 10K CT 700 1000 1 C 
324-3B 10K CT 600 CT 700 60 1 0. 
324-3C 10K CT 4 700 0.4 1 0 
324-30 1500 CT 15 105 1,5 2.5 0 

".-
324·3E 1000 CT 600 CT 70 60 3 -~-
324-3F 1000 CT 4 70 0,4 3 ---~---
224·3G* 600 CT 25K CT 42 2600 4 -~ 124-3H 600 CT 600 CT 42 60 4 C 
324·3) 

---~-----
600 CT 60 ---~- __ 6 ____ ---: ._-----

f--___ D __ 
324-3K 600 CT 15 42 1.5 ~ __ D ___ 

--3"24-3L 600 CT 4 42 0.4 4 ____ r-___ D ___ ._ 
224-3M 250 CT 600 CT 17 60 7 C . MaXimum Power Level· 2 5 W 

124-2A* 10K CT 10K CT 700 900 1 __ C ___ --
324·2B' 10K CT 600 CT 700 50 1 C __ 

324·2C* 10K CT 4 70'0-r------ ~-- 1 0.4 0 - --
324·20 1500 CT 15 93 1.2 __ __ 2.5 0 ---
324-2E, 1000 CT 600 CT 65 50 3 C 
324-2F 1000 CT 4 65 0.4 3 I--~ --
124·2H 600 CT 600 CT 40 50 4 -- --I!.--
324-2) 600 CT __ 60 40 5 4 --~ 
324-2K 15 40 1.2 4 600 CT -_. o __ 
324-2L 600 CT 4 40 0.4 4 I--~-
224-2M 250 CT 600 CT 15 50 7 

--
C . MaXimum Power Level. 6 W 

MINNEAPOLIS. MINNESOTA 55426 TELEPHONE: (612) 929-7881 

TWX 910-576-2832 TELEX 029-5234 
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features 
• Hermetically sealed 

• 105°C operation 
• To meet MIL-T-27B 

specifications 
Input Primary 

115V, 400 Hz ±20 Hz, 1 phase 
Regulation 

10% no load to full load 
Secondary Voltage Tolerance 

Within 5% when measured at 
full load and 115 VAC input 

Insulation Test 
2500 VDC or 150 % of secondary 
voltage (whichever is higher) 

MODEL 

• Designed exclusiverly for 400 Hz TYPE 

2E 
6E • For aerospace application 

• Molded diallyl phthalate 15E 

24E 
80E 

175E I DELIVERY IS NORMAL! Y fROM STOCK 

Out- Out-
put 

Sec. 
put 

Sec. Volt Output Size Price Volt Output Size Price 
(at Current (See OCR Model 1 2-4 (at Current (See OCR Model 1 2-4 
F.L.) (Amps) Dwg.) ohms Number Pc. pcs. F.L.) (Amps) Dwg.) ohms Number Pc. pes. 

5.0 0.400 A 0.60 2E5CT $28.80 $24.00 20 0.100 A 10.9 2E20CT $24.20 $20.20 
5.0 1.200 B 0.22 6E5CT 26.40 22.00 20 0.300 B 3.65 6E20CT 22.20 18.50 
5.0 3.000 C 0.046 15E5CT 24.00 20.00 20 0.750 C 0.84 15E20CT 20.20 16.80 
5.0 4.800 0 0.040 24E5CT 31.20 26.00 20 1.200 0 0.48 24E20CT 26.20 21.80 
5.0 16.000 E 0.009 80E5eT 33.60 28.00 20 4.000 E 0.09 80E20CT 28.20 23.50 
5.0 35.000 F 0.012 175E5CT 72.00 60.00 20 8.750 F 0.020 175E20CT 60.50 50.40 

6.3 0.317 A 1.06 2E6.3CT 28.20 23.50 22 0.091 A 14.6 2E22CT 23.60 19.70 
6.3 0.950 B 0.38 6E5.3CT 25.90 21.60 22 0.273 B 4.10 6E22CT 21.60 18.00 
6.3 2.380 C 0.088 15E5.3CT 23.50 19.50 22 0.680 C 0.92 15E22CT 19.70 16.40 
6.3 3.800 o . 0.107 24E6.3CT 30.60 25.50 22 1.090 0 0.63 24E22CT 25.60 21.30 
6.3 12.800 E . 0.016 BOE6.3CT 32.90 27.40 22 3.630 E 0.12 80E22CT 27.60 23.00 
6.3 27.800 F 0.019 175E6.3CT 70.60 58.80 22 7.900 F 0.020 175E22CT 59.00 49.20 

8.0 0.250 A 1.63 2E8CT 27.50 23.00 25 0.080 A 20.4 2E25CT 23.00 19.20 
B.O 0.750 B 0.58 6E8CT 25.30 21.10 25 0.240 B 5.5 6E25CT 21.10 17.60 
8.0 1.880 C 0.135 15E8CT 23.00 19.20 25 0.600 C 1.05 15E25CT 19.20 16.00 
8.0 3.000 0 0.140 24E8CT 30.00 25.00 25 0.900 0 0.68 24E25CT 25.00 20.80 
8.0 10.000 E 0.017 80E8CT 32.30 26.90 25 3.200 E 0.13 80E25CT 26.90 22.40 
8.0 22.000 F 0.010 175E8CT 69.10 57.60 25 7.000 F 0.042 175E25CT 57.60 48.00 

10 0.200 A 2.50 2ElOCT 27.10 22.60 28 0.071 A 22.8 2E28CT 22.40 18.70 
10 0.600 B 0.97 6ElOCT 24.80 20.70 28 0.214 B 8.20 5E28CT 20.60 17.20 
10 1.500 C 0.20 15ElOCT 22.60 18.80 28 0.535 C 1.48 15E28CT 18.70 15.60 
10 2.400 0 0.180 24ElOCT 29.30 24.40 28 0.855 0 0.98 24E28CT 24.40 20.30 
10 8.000 E 0.024 80ElOCT 31.60 26.30 28 2.850 E 0.14 80E28CT 26.20 21.80 
10 17.500 F 0.020 175ElOCT 67.70 56.40 28 6.250 F 0.043 175E28CT 56.20 46.80 

12.6 0.158 A 4.10 2E12.6CT 26.50 22.10 31 0.064 A 25.6 2E31CT 21.80 18.20 
12.6 0.475 B 1.27 6E12.6CT 24.20 20.20 31 0.192 B 8.50 .6E31CT 20.00 16.70 
12.6 1.180 C 0.32 15E12.6CT 22.10 18.40 31 0.485 C 1.62 15E31CT 18.20 15.20 
12.6 1.900 0 0.225 24E12.6CT 28.70 23.90 31 0.772 D 1.27 24E31CT 23.80 19.80 
12.6 6.350 E 0.03 80E12.6CT 31.00 25.80 31 2.470 E 0.18 80E31CT 25.60 21.30 
12.6 13.900 F 0.021 175E12.6CT 66.20 55.20 31 5.650 F 0.061 175E31CT 54.70 45.60 

14 0.142 A 5.59 2El4CT 25.90 21.60 35 0.057 A 29.5 2E35CT 21.40 17.80 
14 0.428 B 1.56 6El4CT 23.80 19.80 35 0.171 B 10.3 6E35CT 19.60 16.30 
14 1.070 C 0.35 15E14CT 21.60 18.00 35 0.428 C 2.28 15E35CT 17.80 14.80 
14 1.720 0 0.32 24E14CT 28.10 23.40 35 0.685 0 1.70 24E35CT 23.00 19.20 
14 5.600 E 0.04 80E14CT 30.20 25.20 35 2.280 E 0.28 80E35CT 24.80 20.70 
14 12.500 F 0.022 175E14CT 64.80 54.00 35 5.000 F 0.098 175E35CT 53.30 44.40 

16 0.125 A 6.63 2E16CT 25.30 21.10 . 39 0.051 A 38.6 2E39CT 20.80 17.30 
16 0.375 B 2.34 6El6CT 23.30 19.40 39 0.154 B 14.2 6E39CT 19.00 15.80 
16 0.940 C 0.42 15E16CT 21.10 17.60 39 0.384 C 2.54 15E39CT 17.30 14.40 
16 1.500 0 0.35 24El6CT 27.50 22.90 39 0.615 0 2.20 24E39CT 22.40 18.70 
16 5.000 E 0.05 80E16CT 29.50 24.60 39 2.050 E 0.32 80E39CT 24.20 20.20 
16 10.900 F 0.025 175E16CT 63.40 52.80 39 4.480 F 0.110 175E39CT 51.80 43.20 

18 0.111 A 9.00 2E18CT 24.70 20.60 43 0.046 A 44.3 2E43CT 20.20 16.80 
18 0.333 B 3.34 6El8CT 22.70 18.90 43 0.139 B 15.8 6E43CT 18.50 15.40 
18 0.832 C 0.60 15El8CT 20.60 17.20 43 0.348 C 2.85 15E43CT 16.80 14.00 
18 1.330 0 0.40 24E18CT 26.90 22.40 43 0.556 0 2.42 24E43CT 21.80 18.20 
18 4.450 E 0.08 80E18CT 28.90 24.10 43 1.860 E 0.35 80E43CT 23.50 19.60 
18 9.700 F 0.027 175E18CT 61.90 51.60 43 4.060 F 0.114 175E43CT 50.40 42.00 

NOTE.: These transformers are deSigned to operate at 400 Hz. For Abbott's 60 Hz transformers, see Page 2850. 

Construction 
To MIL-T-27B, grades: 2and 5, class: "S", 
life: "X" (10,000 hrs.l case: smaller (see drawing) 

Environment 
Encapsulated to meet MIL-E-5272C, including 
vibration to Proc. XII, temperature to 10SoC, 
shock, sand, dust, humidity, saltspray, fungus, sun
shine, rain, explosion, and altitude (to a vacuum) 

Output Secondary 
See voltage and current of specific models listed 

EXCITATION 
WEIGHT PRIMARY OCR CURRENT 

Ibs. (max) ohms (typical) amps (max) 

0.06 201 0.020 
0.12 83 0.020 
0.26 14 0.040 
0.29 12 0.040 
0.75 2.0 ojo~ 
1.84 0.7 0.100-

Out-
put 

Sec. Price Volt Output Size 
(at Current (See OCR Model 1 2-4 
F.L.) (Amps) Dwg.) ohms Number Pc. pes. 

48 0.041 A 57 2E48CT $19.60 $16.30 
48 0.125 B 21.6 6E48CT 18.00 15.00 
48 0.312 C 4.05 15E48CT 16.30 13.60 
48 0.500 0 3.27 24E48CT 21.20 . 17.70 
48 1.660 E 0.40 80E48CT 22.80 19.00 
48 3.650 F 0.160 175E48CT 49.00 40.80 

55 0.036 A 89 2E55CT 19.00 15.80 
55 0.109 B 26.0 6E55CT 17.40 14.50 
55 0.262 C 5.50 15E55CT 15.80 13.20 
55 0.435 0 3.83 24E55CT 20.60 17.20 
55 1.450 E 0.67 80E55CT 22.20 18.50 
55 3.170 F 0.196 175E55CT 47.50 39.60 

53 0.031 A 100 2E63CT 18.40 15.30 
63 0.095 B 35.0 6E63CT 15.90 14.10 
63 0.238 C 6.51 15E63CT 15.40 12.80 
63 0.380 0 5.35 24E63CT 19.90 16.60 
53 1.270 E 0.71 80E63CT 21.50 17.90 
63 2.770 F 0.20 175E63CT 46.10 38.40 

70 0.028 A 139 2E70CT 17.90 14.90 
70 0.085 B 50.5 6E70CT 16.30 13.60 
70 0.214 C 9.4 15E70CT 14.90 12.40 
70 0.342 0 8.10 24E70CT 19.30 16.10 
70 1.140 E 0.80 80E70CT 20.90 17.40 
70 2.500 F 0.25 175E70CT 44.60 37.20 

80 0.025 A 163 2E80CT 17.30 14.40 
80 0.075 B 55.9 6E80CT 15.80 13.20 
80 0.198 C 13.4 15E80CT 14.40 12.00 
80 0.300 0 9.0 24E80CT 18.70 15.60 
80 1.000 E 0.92 80E80CT 20.20 16.80 
80 2.180 F 0.34 175E80CT 43.20 36.00 

90 0.022 A 218 2E90CT 16.70 13.90 
90 0.067 B 89.9 6E90CT 15.40 12.80 
90 0.166 C 15.9 15E90CT 13.90 11.60 
90 0.267 0 12.5 24E90CT 18.10 15.10 
90 0.890 E 1.08 80E90CT 19.40 16.20 
90 1.940 F 0.38 175E90CT 41.80 34.80 

100 0.020 A 283 2E100CT 16.10 13.40 
1CO 0.060 B 113 6E100CT 14.80 12.30 
100 0.150 C 16.8 15ElOOCT 13.40 11.20 
100 0.240 0 14.4 24E100CT 17.50 14.60 
100 0.800 E 1.64 80ElOOCT 18.80 15.70 
100 1.750 F 0.52 175E100CT 40.30 33.60 

110 0.018 A 392 2E110CT 15.60 13.00 
110 0.054 B 122 6El10CT 14.30 11.90 
110 0.136 C 22.1 15E110CT 13.00 10.80 
110 0.218 0 19.5 24E110CT 16.80 14.00 
110 0.728 E 2.03 80E110CT 18.10 15.10 
110 1.590 F 0.72 175E11OCT 38.90 32.40 
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tTERMINALS USED 
SIZE G H J K L M N P Q S T (1) (2) (3) (4) (5) TYPICAL CTRCUIT DIAGRAM 

A .87 .74 .78 %, 4·40 K. 'I. 'I. .062 K. 'I • a b f k g 

B 1.25 1.19 .88 'I. 4·40 'I. "Al K. .062 - - e f g h j 

C 1.43 1.24 1.27 'I. 4·40 'I. "i. K. .062 - - d e f g h 

0 1.47 1.28 1.40 'I. 4-40 'I. "Al K. .062 - - d e f g h 

E* 2.31 1.52 1.75 'I. 8-32 '/2 - K. .080 - - c d e f g 

E2 2.31 1.52 1.75 'I. 8·32 '/2 - K. .080 3/. '12 a b c e g 

F* 2.75 2.71 2.31 'I. 8·32 3/. - K. .080 - - c d e f g 

F2 2.75 2.71 2.31 'I. 8·32 3/. - K. .080 1 '12 a b c e g PRIMARY SECONDARY 

* SpecIal Termonal Placement Used on Unots wIth Current 10 Amps or Greater. 
...... refers to in·phase pOints 

t Letters Indicate Terminal Placement Only. "Terminals are Numbered (1) Thru (5). See Diagram. 
Tolerances on all dimensions: Fractions ±)i,; Decimals ±0.015 

123 0.016 
123 0.048 
123 0.122 
123 0.195 
123 0.650 
123 1.420 

138 0.014 
138 0.043 
138 0.108 
138 0.174 
138 0.580 
138 1.260 

157 0.038 
157 0.095 
157 0.152 
157 0.508 
157 1.100 

175 0.034 
175 0.085 
175 0.136 
175 0.455 
175 1.000 

200 0.030 
200 0.071 
200 0.120 
200 0.400 
200 0.875 

220 0.027 
220 0.068 
220 0.109 
220 0.364 
220 0.790 

250 0.024 
250 0.060 
250 0.096 
250 0.320 
250 0.700 

275 0.021 
275 0.054 
275 0.087 
275 0.290 
275 0.635 

Size Sec. 
(See OCR 
Owg.) ohms 

A 495 
B 178 
C 30.7 
D 21.9 
E 2.35 
F 0.81 

A 550 
B 203 
C 36.0 
D 30.3 
E 3.17 
F 1.14 

B 287 
C 53 
D 36.1 

3.60 
1.31 

B 335 
C 56 
o 49.5 
E 5.50 
F 1.87 

B 391 
C 65 
D 57 
E 5.60 
F 2.65 

B 530 
C 91.5 
D 79 
E 8.1 
F 2.92 

B 596 
C 141 
o 114 
E 11.2 
F 3.95 

B 680 
C 146 
D 120 
E 13.6 
F 4.65 

Model 
Number 

2E123CT 
6E123CT 
15E123CT 
24E123CT 
80E123CT 
175E123CT 

2E138CT 
6E138CT 
15E138CT 
24E138CT 
80E138CT 
175E138CT 

6E157CT 
15E157CT 
24E157CT 
80E157CT 
175E157CT 

6E175CT 
15E175CT 
24E175CT 
80E175CT 
175E175CT 

6E200CT 
15E200CT 
24E200CT 
80E200CT 
175E200CT 

6E220CT 
15E220CT 
24E220CT 
80E220CT 
175E220CT 

6E250CT 
15E250CT 
24E250CT 
80E250CT 
175E250CT 

6E275CT 
15E275CT 
24E275CT 
80E275CT 
175E275CT 

Priee 
1 2-4 

pc. pes. 

$15.00 
13.70 
12.50 

"16.20 
17.50 
37.40 

14.40 
13.20 
12.00 
15.60 
16.80 
36.00 

14.50 
13.20 
16.40 
17.60 
37.80 

14.50 
13.20 
17.20 
18.50 
39.60 

15.20 
13.80 
18.00 
19.30 
41.40 

15.80 
14.40 
18.70 
20.20 
43.20 

16.60 
15.00 
19.60 
21.00 
45.00 

17.20 
15.60 
20.30 
21.80 
46.80 

$12.50 
11.40 
10.40 
13.50 
14.60 
31.20 

12.00 
11.00 
10.00 
13.00 
14.00 
30.00 

12.10 
10.50 
13.70 
14.70 
31.50 

12.10 
11.00 
14.30 
15.40 
33.00 

12.70 
11.50 
15.00 
16.10 
34.50 

13.20 
12.00 
15.60 
16.80 
36.00 

13.80 
12.50 
16.30 
17.50 
37.50 

14.30 
13.00 
16.90 
18.20 
39.00 

Out· 
put 
Volt Output Size Sec. 
(at Current (See OCR 

F.L.) (Amps) Owg.) ohms 

310 0.019 
310 0.048 
310 0.077 
310 0.266 
310 0.565 

350 0.017 
350 0.042 
350 0.068 
350 0.217 
350 0.500 

387 0.Q38 
387 0.062 
387 0.206 
387 0.450 

433 0.034 
433 0.055 
433 0.IB4 
433 0.404 

486 0.049 
486 0.164 
486 0.360 

550 0.043 
550 0.145 
550 0.316 

630 0.126 
630 0.277 

700 0.114 
700 0.250 

800 0.100 
800 0.217 

900 0.088 
900 0.194 

1000 0.080 
1000 0.175 

B 886 
C 160 
D IBO 
E 14.1 
F 6.80 

B 953 
C 232 
D 200 
E 21.2 
F 8.0 

C 310 
D 225 
E 22.7 
F 10.0 

C 457 
D 300 
E 31.6 
F 11.2 

o 340 
35.6 
16.0 

D 484 
E 41.0 
F 18.0 

73.0 
25.8 

E 83.0 
F 28.5 

E 112 
F 41.5 

E 158 
F 46.4 

E 176 
F 53.0 

1100 0.072 E2 198 
1100 0.158 F2 71.0 

1200 0.(166 E2 216 
1200 0.145 F2 78.5 

Priee Size Sec. 
(See OCR 

Owg.) ohms 
Model 

Number 
1 2·4 

pc. pes. 

6E310CT 
15E310CT 
24E310CT 
BOE310CT 
175E310CT 

6E350CT 
15E350CT 
24E350CT 
80E350CT 
175E350CT 

15E3B7CT 
24E387CT 
BOE387CT 
175E387CT 

15E433CT 
24E433CT 
80E433CT 
175E433CT 

24E486CT 
80E486CT 
175E486CT 

$17.90 
16.20 
21.10 
22.70 
4B.60 

18.50 
16.80 
21.BO 
23.50 
50.40 

17.40 
22.70 
24.40 
52.20 

18.00 
23.40 
25.20 
54.00 

24.20 
26.00 
55.80 

24E550CT 25.00 
BOE550CT 26.90 
175E550CT 57.60 

80E630CT 27.70 
175E630CT 59.40 

BOE700CT 2B.60 
175E700CT 61.20 

80E800CT 29.40 
175E800CT 63.00 

80E900CT 30.20 
175E900CT 64.80 

80E1000CT 31.10 
175E1000CT 66.60 

80Ell00CT 31.90 
175E1200CT 68.40 

80E1200CT 32.80 
175E1200CT 70.20 

$14.90 
13.50 
17.60 
IB.90 
40.50 

15.40 
14.00 
18.20 
19.60 
42.00 

14.50 
18.90 
20.30 
43.50 

15.00 
19.50 
21.00 
45.00 

20.20 
21.70 
46.50 

1400 0.056 E2 300 
1400 0.125 F2 117 

1600 0.050 E2 335 
1600 0.109 F2 168 

1800 0.044 E2 530 
1800 0.097 F2 192 

2000 0.040 E2 575 
2000 0.OB7 F2 214 

2200 0.036 E2 810 
2200 0.079 F2 304 

2400 0.033 E2 910 
2400 0.072 F2 333 

2600 0.030 E2 1310 
2600 0.067 F2 356 

2800 0.028 E2 1425 
2800 0.062 F2 394 

20.80 3000 00'.002568 FE22 1440 
22.40 3000 530 

48.00 3200 0.054 F2 560 

23.10 
49.50 3400 0.051 F2 740 

23.80 3600 0.048 F2 790 
51.00 

24.50 3800 0.046 F2 836 

52.50 4000 0.043 F2 1115 

25.20 
54.00 4200 0.041 F2 1175 

25.90 4400 0.039 F2 1352 
55.50 

26.00 4600 0.038 F2 1357 

57.00 
4800 0.036 F2 1730 

27.30 
58.50 5000 0.Q35 F2 2240 

Price 
Model 

Number 
1 2·4 
pc. pes. 

80E1400CT $33.60 $28.00 
175E1400CT 72.00 60.00 

80E1600CT 34.40 28.70 
175E1600CT 73.BO 61.50 

80E1800CT 35.30 
175E1800CT 75.60 

80E2000CT 36.10 
175E2000CT 77.40 

80E2200CT 37.00 
175E2200CT 79.20 

80E2400CT 37.80 
175E2400CT 81.00 

80E2600CT 38.60 
175E2600CT 82.80 

80E2800CT .39.50 
175E2800CT 84.60 

80E3000CT 40.30 
175E3000CT 86.40 

175E3200CT 8B.20 

175E3400CT 90.00 

175E3600CT 91.80 

175 E3800CT 93.60 

175E4000CT 95.40 

175E4200CT 97.20 

175E4400CT 99.00 

175E4600CT 100.80 

175E4800CT 102.60 

175E5000CT 104.40 

29.40 
63.00 

30.10 
64.50 

30.80 
66.00 

31.50 
67.50 

32.20 
69.00 

32.90 
70.50 

33.60 
72.00 

73.50 

75.00 

76.50 

78.00 

79.50 

81.00 

82.50 

84.00 

85.50 

87.00 

transistor 
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60 AJ transformers I 

I DEliVERY IS NORM ALL Y FROM STOCK I 
Out- Out-
~ut put 
Yo It Output Size Price Yolt Output 
(at Current (See WI. Model 1 2-4 (at Current 

F.L.) (Amps) DwC.) Ibs. Number pc. pes. F. L.) (Amps) 

5.0 1.00 Al 1.0 . 5P5CT $34.50 $28.80 14 0.36 
5.0 2.00 A2 1.5 10P5CT 31.60 26.40 14 0.72 
5.0 3.00 A3 2.0 15P5CT 28.80 24.00 14 1.07 
5.0 4.00 A4 2.5 20P5CT 31.60 26.40 14 1.43 
5.0 6.00 A5 3.0 30P5CT 37.40 31.20 14 2.15 
5.0 8.00 A6 3.3 40P5CT 39.20 32.70 14 2.86 
5.0 16.00 A7 5.0 80P5CT 46.10 38.40 14 5.72 

14 8.59 
6.3 0.79 Al 1.0 5P6.3CT 33.70 28.10 14 11.40 
6.3 1.58 A2 1.5 10P6.3CT 31.10 25.90 14 14.30 
6.3 2.38 A3 2.0 15P6.3CT 28.20 23.50 
6.3 3.16 A4 2.5 20P6.3CT 31.00 25.80 16 0.34 
6.3 4.76 A5 3.0 30P6.3CT 36.60 30.50 16 0.68 
6.3 6.35 A6 3.3 4OP6.3CT 38.40 32.00 16 0.94 
6.3 12.70 A7 5.0 80P6.3CT 45.60 38.00 16 1.25 
6.3 19.00 A8 6.5 120P6.3CT 52.70 43.90 16 1.87 

16 2.50 
8.0 0.67 Al 1.0 5P8CT 33.10 27.60 16 5.00 
8.0 1.25 A2 1.5 10P8CT 30.30 25.20 16 7.50 
8.0 1.88 A3 2.0 15P8CT 27.60 23.00 16 10.00 
8.0 2.50 A4 2.5 20P8CT 30.40 25.30 16 12.50 
8.0 3.76 AS 3.0 30P8CT 36.00 30.00 16 18.70 
8.0 5.00 A6 3.3 40P8CT 37.70 31.40 
8.0 10.00 A7 5.0 80P8CT 44.60 37.20 18 0.28 
8.0 15.00 A8 6.5 120P8CT 51.60 43.00 18 0.56 
8.0 20.00 A9 8.2 160P8CT 58.50 48.80 18 0.83 

18 1.11 
10.0 0.50 Al 1.0 5P10CT 32.50 27.10 18 1.67 
10.0 1.00 A2 1.5 lOPlOCT 29.70 24.80 18 2.21 
10.0 1.50 A3 2.0 15P10CT 27.00 22.50 18 4.44 
10.0 2.00 A4 2.5 20P10CT 29.70 24.80 
10.0 3.00 AS 3.0 

18 6.68 
30P10CT 35.10 29.20 

10.0 4.00 A6 3.3 40P10CT 36.80 30.70 
18 8.89 

10.0 8.00 A7 5.0 80P10CT 43.60 36.40 18 11.10 

10.0 12.00 A8 6.5 120P10CT 54.30 45.20 18 16.70 
10.0 16.00 A9 8.2 160P10CT 57.30 47.70 
10.0 20.00 IUO 10.5 200P10CT 64.10 53.40 20 0.25 

20 0.50 
12.6 0.40 Al 1.0 5P12.6CT 31.70 26.40 20 0.75 
12.6 0.79 A2 1.5 10P12.6CT 29.00 24.20 20 1.00 
12.6 1.19 A3 2.0 15P12.6CT 26.40 22.00 20 1.50 
12.6 1.59 A4 2.5 20P12.6CT 29.00 24.20 20 2.00 
12.6 2.38 AS 3.0 30P12.6CT 34.30 28.60 
12.6 3.18 A6 3.3 40P12.6CT 36.00 30.00 

20 4.00 

12.6 6.35 A7 5.0 8OP12.6CT 42.70 35.60 20 6.00 

12.6 9.53 A8 6.5 120P12.6CT 49.40 41.20 20 8.00 
12.6 12.70 A9 8.2 160P12.6CT 56.00 46.70 20 10.00 
12.6 15.90 A10 10.5 200P12.6CT 62.70 52.30 20 15.00 

Size 
(See Wt_ 
DwC.) Ibs. 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
A5 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
A10 10.5 

Al 1.0 
A2 .1.5 
A3 2.0 
A4 2.5 
A5 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
A10 10.5 
All 17.0 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
A10 10.5 
All 17.0 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
A10 10.5 
All 17.0 

features 
• Quality Mil-spec 60 Hz power transformers 
• Hermetically sealed 
• to meet Mll-T-27B 
• lOsoC ambient operation 
• S to SOOO vo Its 
• S to 300 watts 

specifications 
INPUT PRIMARY: lIS VRMS, 60 Hz ±S Hz, 1 phase 
INSULATION TEST: 17S0 VRMS or IS0% of secondary voltage (whichever 
is higher) 
CONSTRUCTION: To Mll-T-27B, grades: 4 and S, class: "S", life: "X" 
(10,000 hrs.l case: (see drawing) 
ENVIRONMENT: lOsoC maximum ambient temperature. Encapsulated to 
meet Mll-E-5272C and Mll-E-S400H for vibration, shock, acceleration, 
sand, dust, humidity, saltspray, fungus, sunshine, rain, explosion and 
altitude (to a vacuum) 
WORKING VOLTAGE: 1000 VAC for all transformers with secondary voltages 
up to and including 1200 VAC; 80% of rated secondary voltage for all others 
SECONDARY VOLTAGE TOLERANCE: Within 3% of listed output voltage when 
measured at full load and lIS VAC input 
OUTPUT SECONDARY: See voltage and current of specific models listed in 
the fo liowing pages. 

Out-
put 

Price Volt Output Size Price 
Model 1 2-4 (at Current (See Wt. Model 1 2-4 

Number p.e. pes. F.L.) (Amps) Dwg.) Ibs; Number. pc. pes. 

5P14CT $31.10 $25.90 22 0.23 Al 1.0 5P22CT $28.30 $23.60 
lOP14CT 28.50 23.70 '22 0.45 A2 1.5 10P22CT 25.90 21.60 
15P14CT 25.90 21.60 22 0.68 A3 2.0 15P22CT 23.60 19.60 
20P14CT 28.50 23.70 22 0.91 A4 2.5 20P22CT 25.90 21.60 
30P14CT 33.60 28.00 22 1.36 A5 3.0 30P22CT 30.60 25.50 
4OP14CT 35.30 29.40 22 1.82 A6 3.3 40P22CT 32.10 26.80 
80P14CT 41.80 34.80 22 3.64 A7 5.3 80P22CT 38.10 31.70 
120P14CT 48.30 40.30 22 5.45 A8 6.5 120P22CT 44.00 36.70 
160P14CT 54.90 45.70 22 7.27 A9 8.2 160P22CT 50.00 41.60 
200P14CT 61.40 51.20 22 9.10 A10 10.5 200P22CT 55.90 46.60 

22 13.60 All 17.0 300P22CT 70.80 59.00 
5P16CT 30.30 25.20 
10P16CT 27.90 23.20 25 0.20 Al 1.0 5P25CT 27.60 23.00 
15P16CT 25.30 21.10 25 0.40 A2 1.5 lOP25CT '25.30 21.10 
20P16CT 27.80 23.20 25 0.60 A3 2.0 15P25CT 23.00 19.20 
30P16CT 32.90 27.40 25 0.80 A4 2.5 20P25CT 25.30 21.10 
40P16CT 34.50 28.80 25 1.20 AS 3.0 30P25CT 29.90 24.90 
80P16CT 40.80 34.00 25 1.60 A6 3.3 40P25CT 31.30 26.10 
120P16CT 47.30 39.40 25 3.20 A7 5.0 80P25CT 37.10 30.90 
160P16CT 53.60 44.70 25 4.80 A8 6.5 120P25CT 43.00 35.80 
200P16CT 60.00 50.00 25 6.40 A9 8.2 160P25CT 48.70 40.60 
300P16CT 76.00 63.30 25 8.00 A10 10.5 200P25CT 54.50 45.40 

25 12.00 All 17.0 300P25CT 69.10 57.60 
5P18CT 29.60 24.70 
10P18CT 27.10 22.60 28 0.18 Al 1.0 5P28CT 26.80 22.40 

15P18CT 24.70 20.60 28 0.36 A2 1.5 10P28CT 24.70 20.60 

20P18CT 27.20 22.70 28 0.54 A3 2.0 15P28CT 22.40 18.70 

30P18CT 32.20 26.80 28 0.71 A4 2.5 20P28CT 24.60 20.50 

40P18CT 33.70 28.10 28 1.07 AS 3.0 30P28CT 29.10 24.30 

80P18CT 40.00 33.30 
28 1.43 A6 3.3 40P28CT 30.60 25.50 
28 2.86 A7 5.0 80P28CT 36.20 30.20 

120P18CT 46.20 38.50 28 4.29 A8 6.5 120P28CT 41.90 34.90 
160P18CT 52.40 43.60 28 5.72 A9 8.2 160P28CT 47.50 39.60 
200P18CT 58.60 48.80 28 7.10 A10 10.5 200P28CT 53.10 44.30 
300P18CT 74.30 61.90 28 10.70 All 17.0 300P28CT 67.30 56.10 

5P20CT 29.00 24.20 31 0.16 Al 1.0 5P31CT 26.20 21.80 

10P20CT 26.50 22.10 31 0.32 A2 1.5 10P31CT 24.00 20.00 

15P20CT 24.10 20.10 31 0.48 A3 2.0 15P31CT 21.80 18.20 

20P20CT 26.50 22.10 31 0.64 A4 2.5 20P31CT 24.00 20.00 

30P20CT 31.30 26.10 31 0.97 AS 3.0 30P31CT 28.50 23.70 

40P20CT 32.90 27.40 31 1.29 A6 3.3 40P31CT 29.80 24.80 

80P20CT 38.90 32.40 31 2.58 A7 5.0 80P31CT 35.30 29.40 

120P20CT 45.10 37.60 31 3.87 A8 6.5 120P31CT 40.80 34.00 

160P20CT 51.10 42.60 31 5.17 A9 8.2 160P31CT 46.30 38.60 

200P20CT 57.30 47.70 31 6.40 AlO 10.5 200P31CT 51.80 43.20 

300P20CT 72.50 60.40 31 9.67 All 17.0 300P31CT 65.60 54.70 

. . 
NOTE: These Units are caDable of 400 Hz oDeratlon: however. see Abbott's distinct line of miniature 400 Hz transformers on page 2848 . 

2850 See YELLOW SECTION for Local Offices, Phones eem/1969 



FIG. 1 SIZE CHART 

SIZE B C D E F G 

Al Ilf2 13/4 2'111 1!{, l1f4 6·32 

A2 13/. 2){, 23/4 l1f4 l1f2 6·32 

A3 17/. 2'111 31f. 11/4 13/. S·32 

A4 2 2'111 31f. Ilf2 13/4 S·32 

A5 21f. 2'){, 3lf2 Ilf2 2 S·32 

A6 2lf4 2'){, 3lf2 10/. 2 S·32 

A7' 25,.. 31f. 41f. 2 2lf4 S·32 

A8' 27/. 3~, 4lf2 2lf4 2lf2 10·32 

A9' 31/s 3% 4Y. 2U, 2% 10·32 

AID' 37/. 4){, 51/4 2% 3 1f4·20 

All' 37/. 4'){, 6 2% 3lf2 1f4·20 

TYPICAL CIRCUIT DIAGRAM 

::=J~E: 
PRIMARY SECONDARY 

____ refers to in-phase points 

* SEE FIG. 2 FOR HEADER CONFIGURATION USED ON UNITS WITH CURRENT GREATER THAN 10 AMPS. 
SEE FIG. 3 FOR HEADER CONFIGURATION USED ON UNITS WITH VOLTAGE GREATER THAN 1200 VOLTS. 

Out· Oul· Out· 
put put put 
Volt Oulput Size Price Volt Output Size Price Volt Output Size Price 
(at Current (See WI. Model 1 2·4 (at Current (See Wt. Model 1 2·4 (at Current (See Wt. Model 1 2·4 

F.L.) (Amps) Dwg.) Ibs. Number pc. pes. F.L.) (Amps) Dwg.) Ibs. Number pc. pes. F.l.) (Amps) Dwg.) Ibs. Number pc. pes. 

35 0.14 Al 1.0 5P35CT $25.60 $21.30 55 0.09 Al 1.0 5P55CT $22.70 $18.90 90 0.055 Al 1.0 5P90CT $19.90 $16.60 
35 0.29 A2 1.5 10P35CT 23.40 19.50 55 O.lS A2 1.5 lOP55CT 20.S0 17.30 90 0.111 A2 1.5 10P90CT lS.40 15.30 
35 0.43 A3 2.0 15P35CT 21.30 17.70 55 0.27 A3 2.0 15P55CT 19.00 15.80 90 0.167 A3 2.0 15P90CT 16.70 13.90 
35 0.57 A4 2.5 20P35CT 23.40 19.50 55 0.36 All 2.5 20P55CT 20.90 17.40 90 0.222 A4 2.5 20P90CT 18.30 15.20 
35 0.86 AS 3.0 30P35CT 27.60 23.00 55 0.55 AS 3.0 30P55CT 24.70 20.60 90 0.332 AS 3.0 30P90CT 21.60 IS.00 
35 1.14 A6 3.3 40P35CT 2S.90 24.10 55 0.73 A6 3.3 40P55CT 25.90 21.60 90 0.445 A6 3.3 40P90CT 22.70 IS.90 
35 2.28 A7 5.0 SOP35CT 34.30 2S.60 55 1.46 A7 5.0 80P55CT 30.70 25.60 90 0.S90 A7 5.0 SOP90CT 26.90 22.40 
35 3.43 A8 6.5 120P35CT 39.70 33.10 55 2.1S AS 6.5 120P55CT 35.40 29.50 90 1.340 AS 6.5 120P90CT 31.20 26.00 
35 4.57 A9 8.2 160P35CT 45.10 37.60 55 2.91 A9 8.2 160P55CT 40.20 33.50 90 1.7S0 A9 S.2 160P90CT 35.40 29.50 
35 5.71 AlO 10.5 200P35CT 50.40 42.00 55 3.64 A10 10.5 200P55CT 45.00 37.50 90 2.220 AlO 10.5 200P90CT 39.60 33.00 
35 8.59 All 17.0 300P35CT 63.90 53.20 55 5.46 All 17.0 300P55CT 57.00 47.50 90 3.320 All 17.0 300P90CT 50.10 41.70 

39 0.13 Al 1.0 5P39CT 24.80 20.70 63 O.OS Al 1.0 5P63CT 21.90 IS.30 100 0.050 Al 1.0 5P100CT 19.20 16.00 
39 0.26 A2 1.5 lOP39CT 22.70 18.90 63 0.16 A2 1.5 10P63CT 20.20 16.S0 100 0.100 A2 1.5 10P100CT 17.60 14.70 
39 0.3S A3 2.0 15P39CT 20.70 17.20 63 0.24 A3 2.0 15P63CT IS.40 15.30 100 0.150 A3 2.0 15PI00CT 16.10 13.40 
39 0.51 A4 2.5 20P39CT 22.70 lS.90 63 0.32 A4 2.5 20P63CT 20.20 16.80 100 0.200 A4 2.5 20P100CT 17.70 14.S0 
39 0.77 AS 3.0 30P39CT 26.S0 22.40 63 0.4S AS 3.0 30P63CT 23.90 19.90 100 0.300 A5 3.0 30PI00CT 21.00 17.50 
39 1.03 A6 3.3 40P39CT 28.20 23.50 53 0.64 A6 3.3 40P63CT 25.00 20.S0 100 0.400 A6 3.3 40P100CT 21.90 IS.30 
39 2.05 A7 5.0 80P39CT 33.40 27.S0 63 1.27 A7 5.0 80P63CT 29.60 24.70 100 0.800 A7 5.0 SOP100CT 26.00 21.60 
39 3.07 A8 6.5 120P39CT 3S.60 32.20 63 1.91 A8 6.5 120P63CT 34.30 28.60 100 1.200 A8 6.5 120PI00CT 30.00 25.00 
39 4.10 A9 8.2 160P39CT 43.80 36.50 63 2.52 A9 8.2 160P63CT 3S.90 32.40 100 1.500 A9 8.2 160P100CT 34.00 2S.40 
39 5.12 AIO 10.5 200P39CT 49.00 40.80 63 3.18 A10 10.5 200P63CT 43.50 36.30 100 2.000 A10 10.5 200PI00CT 38.10 31.70 
39 7.69 All 17.0 300P39CT 62.20 51.80 63 4.76 All 17.0 300P63CT 55.20 46.00 100 3.000 All 17.0 300P100CT 48.30 40.30 

43 0.12 Al 1.0 5P43CT 24.10 20.10 70 0.071 Al 1.0 5P70CT 21.40 17.S0 110 0.045 Al 1.0 5P110CT IS.70 15.60 
43 0.23 A2 1.5 10P43CT 22.10 lS.40 70 0.143 A2 1.5 10P70CT 19.50 16.30 110 0.091 A2 1.5 10P110CT 17.00 14.20 
43 0.35 A3 2.0 15P43CT 20.10 16.80 70 0.212 A3 2.0 15P70CT 17.80 14.80 110 0.136 A3 2.0 15P110CT 15.50 12.90 
43 0.46 A4 2.5 20P43CT 22.10 18.40 70 0.286 A4 2.5 20P70CT 19.50 16.30 110 0.182 A4 2.5 20PllOCT 17.00 14.20 
43 0.70 AS 3.0 30P43CT 26.20 21.S0 70 0.429 AS 3.0 30P70CT 23.10 19.20 110 0.272 AS 3.0 30PllOCT 20.10 16.80 
43 0.93 A6 3.3 40P43CT 27.40 22.S0 70 0.572 A6 3.3 40P70CT 24.20 20.20 110 0.364 A6 3.3 40PllOCT 21.10 17.60 
43 I.S5 A7 5.0 80r43CT 32.50 27.10 70 1.140 A7 5.0 80P70CT 2S.S0 24.00 110 0.726 A7 5.0 80P110CT 25.00 20.80 
43 2.79 AS 6.5 120P43CT 37.60 31.30 70 1.720 A8 6.5 120P70CT 33.30 27.70 110 1.090 A8 6.5 120P110CT 28.90 24.10 
43 3.70 A9 8.2 160P43CT 42.60 35.50 70 2.280 A9 8.2 160P70CT 37.70 31.40 110 1.450 A9 8.2 160P110CT 32.80 27.30 
43 4.64 AlO 10.5 200P43CT 47.70 39.70 70 2.860 A10 10.5 200P70CT 42.20 35.20 110 1.820 AlO 10.5 200P110CT 36.70 30.60 
43 6.95 All 17.0 300P43CT 60.40 50.40 70 4.290 All 17.0 300P70CT 53.50 44.60 110 2.720 All 17.0 300P110CT 46.60 3S.80 

48 0.10 Al 1.0 5P4SCT 23.40 19.50 SO 0.067 Al 1.0 SPSOCT 20.70 17.20 123 0.040 Al 1.0 SP123CT 17.90 14.90 
4S 0.21 A2 1.S lOP48CT 21.60 IS.00 80 0.125 A2 I.S 10PSOCT 19.00 lS.S0 123 O.OSl A2 I.S lOP123CT 16.40 13.60 
4S 0.31 A3 2.0 15P48CT 19.50 16.30 80 0.187 A3 2.0 lSP80CT 17.20 14.40 123 0.122 A3 2.0 lSP123CT 14.90 12.40 
4S 0.42 A4 2.S 20P4SCT 21.50 17.90 80 0.250 A4 2.5 20PSOCT 19.00 15.S0 123 0.162 A4 2.5 20P123CT 16.40 13.60 
4S 0.63 A5 3.0 30P4SCT 25.40 21.20 80 0.375 A5 3.0 30P80CT 22.40 IS.70 123 0.244 A5 3.0 30P123CT 19.30 16.10 
48 0.83 A6 3.3 40P4SCT 26.60 22.20 80 0.500 A6 3.3 40PSOCT 23.50 19.60 123 0.325 A6 3.3 40P123CT 20.30 16.90 
48 1.63 A7 5.0 SOP48CT 31.50 26.30 80 1.000 A7 5.0 80PSOCT 27.S0 23.20 123 0.650 A7 5.0 80P123CT 24.00 20.00 
48 2.50 AS 6.5 120P48CT 36.40 30.40 SO 1.500 AS 6.S 120PSOCT 32.10 26.S0 123 0.970 AS 6.5 120P123CT 27.90 23.20 
48 3.33 A9 S.2 160P4SCT 41.40 34.50 SO 2.000 A9 S.2 160P80CT 36.50 30.40 123 1.300 A9 S.2 160P123CT 31.60 26.40 
48 4.17 A10 10.S 200P48CT 46.30 3S.60 80 2.500 A10 1O.S 200P80CT 40.S0 34.00 1L3 1.620 AlO 10.5 200P123CT 3S.40 29.S0 
48 6.26 All 17.0 300P48CT 58.70 48.90 SO 3.7S0 All 17.0 300P80CT 51.80 43.20 123 2.440 All 17.0 300P123CT 44.90 37.40 

For more listings, please turn page ... 

5200 W • .Jefferson Blvd. / Los Angeles 90016 
t ra n s i stor 
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SECTION 5600 :'4:4:":':#:':':.:' :. ________________________________ .. 

1Im ... __ 6_0_A_U _' t_ra_n_sf_or_m_e_rs ____ 1 
Out- Out- Out-
put put put 
Volt output Size Price Volt Output Size Price Volt Output Size Price 
(at Current (See WI. Model 1 2-4 (at Current (See WI. Model 1 2-4 (at Current (See Wt. Model 1 2-4 

F.L.) (Amps) Owg.) Ibs. Number pc. pcs. F.L.) (Amps) Owg.) Ibs. Number pc. pcs. F. L.) (Amps) Owg.) Ibs. Number pc. pcs. 

138 0.036 A1 1.0 5P138CT $17.20 $14.40 275 0.055 A3 2.0 15P275CT $18.70 $15.60 800 0.100 A7 5.0 80P800CT $40.70 $33.90 

138 0.073 A2 1.5 lOP138CT 15.80 13.20 275 0.073 A4 2.5 20P275CT 20.50 17.10 8CO 0.150 A8 6.5 120P800CT 47.00 39.20 
138 0.108 A3 2.0 15P138CT 14.40 12.00 275 0.109 A5 3.0 30P275CT 24.20 20.20 800 0.200 A9 8.2 160P800CT 53.30 44.40 
138 0.145 A4 2.5 20P138CT 15.80 13.20 275 0.146 A6 3.3 40P275CT 25.50 21.20 

800 0.250 A10 10.5 200P800CT 59.70 49.70 
138 0.217 A5 3.0 30P138CT 18.70 15.60 275 0.292 A7 5.0 80P275CT 30.20 25.20 

800 0.375 All 17.0 300P800CT 75.50 62.90 
138 0.289 A6 3.3 40P138CT 19.50 16.30 275 0.437 A8 6.5 120P275CT 34.90 29.10 

138 0.580 A7 5.0 80P138CT 23.20 19.30 275 0.581 A9 8.2 160P275CT 39.60 33.00 
900 0.089 A7 5.0 80P900CT 41.80 34.80 

138 0.870 A8 6.5 120P138CT 26.80 22.40 275 0.728 A10 10.5 200P275CT 44.30 36.90 
48.30 40.30 

160P138CT 30.50 25.40 275 1.090 All 17.0 300P275CT 56.10 46.80 900 0.133 A8 6.5 120P900CT 
138 1.150 A9 8.2 
138 1.450 AlO 10.5 200P138CT 34.10 28.40 900 0.178 A9 8.2 160P900CT 54.90 45.70 

138 2.170 All 17.0 300P138CT 43.20 36.00 310 0.065 A4 2.5 20P310CT 21.40 17.80 900 0.222 AlO 10.5 200P900CT 61.40 51.20 
310 0.097 A5 3.0 30P310CT 25.30 21.10 900 0.333 All 17.0 300P900CT 77.70 64.80 

157 0.064 A2 1.5 10P157CT 16.70 13.90 310 0.130 A6 3.3 40P310CT 26.40 22.00 

157 0.096 A3 2.0 15P157CT 15.00 12.50 310 0.258 A7 5.0 80P310CT 31.30 26.10 1000 0.080 A7 5.0 80P1000CT 43.10 35.90 

157 0.127 A4 2.5 20P157CT 16.60 13.80 310 0.387 A8 6.5 120P310CT 36.20 30.20 
1000 0.120 A8 6.5 120P1000CT 49.80 41.50 

157 0.191 A5 3.0 30P157CT 19.60 16.40 310 0.516 A9 8.2 160P310CT 41.10 34.30 
A9 8.2 160P1000CT 56.50 47.10 

310 0.645 A10 10.5 200P31OCT 46.00 38.40 1000 0.160 
157 0.254 A6 3.3 40P157CT 20.60 17.20 310 0.967 All 17.0 300P31vv T 58.20 48.50 1000 0.200 A10 10.5 200P1000CT 63.20 52.70 

157 0.510 A7 5.0 80P157CT 24.40 20.40 1000 0.300 All 17.0 300P1000CT 79.80 66.50 

157 0.760 A8 6.5 120P157CT 28.20 23.50 350 0.057 A4 2.5 20P350CT 22.10 18.40 

157 1.020 A9 8.2 160P157CT 32.00 26.70 350 0.086 A5 3.0 30P350CT 26.20 21.80 1100 0.109 A8 6.5 120PllOOCT 50.80 42.40 

157 1.270 A10 10.5 200P157CT 35.90 29.90 350 0.114 A6 3.3 40P350CT 27.40 22.80 1100 0.145 A9 8.2 160PllOOCT 58.20 48.50 

157 1.910 All 17.0 300P157CT 45.30 37.70 350 0.229 A7 5.0 80P350CT 32.50 27.10 1100 0.182 AlO 10.5 200PllOOCT 64.80 54.00 
350 0.343 A8 6.5 120P350CT 37.60 31.30 

1100 0.272 All 17.0 300PllOOCT 82.00 68.40 
175 0.057 A2 1.5 lOP175CT 17.30 14.40 350 0.457 A9 8.2 160P350CT 42.60 35.50 

175 0.086 A3 2.0 15P175CT 15.80 13.20 350 0.571 A10 10.5 200P350CT 47.70 39.70 
1200 0.100 A8 6.5 120P1200CT 52.20 43.50 

175 0.114 A4 2.5 20P175CT 17.30 14.40 350 0.857 All 17.0 300P350CT 60.40 50.40 
A9 8.2 160P1200CT 59.80 49.80 1200 0.133 

175 0.171 A5 3.0 30P175CT 20.50 17.10 387 0.077 A5 3.0 30P387CT 27.10 22.60 1200 0.167, A10 10.5 200P1200CT 66.50 55.40 
175 0.228 A6 3.3 40P175CT 21.60 18.00 387 0.103 A6 3.3 40P387CT 28.50 23.70 1200 0.250 All 17.0 300P1200CT 84.10 70.10 
175 0.457 A7 5.0 80P175CT 25.50 21.20 387 0.203 A7 5.0 80P387CT 33.70 28.10 
175 0.685 A8 6.5 120P175CT 29.50 24.60 387 0.310 A8 6.5 120P387CT 39.00 32.50 1400 0.114 A9 8.2 160P1400CT 61.30 51.10 

175 0.914 A9 8.2 160P175CT 33.50 27.90 387 0.414 A9 8.2 160P387CT 44.20 36.80 1400 0.143 A10 10.5 200P1400CT 68.20 56.80 

175 1.140 A10 10.5 200P175CT 37.50 31.20 387 0.517 AlO 10.5 200P387CT 49.50 41.20 1400 0.214 All 17.0 300P1400CT 86.40 72.00 

175 1.710 All 17.0 300P175CT 47.50 39.60 
387 0.775 All 17.0 300P387CT 62.50 52.10 

1600 0.125 A10 10.5 200P1600CT 69.90 58.30 
200 0.050 A2 1.5 10P200CT 18.20 15.20 

433 0.069 A5 3.0 30P433CT 28.00 23.30 
300P1600CT 88.50 73.70 

433 0.093 A6 3.3 40P433CT 29.30 24.40 1600 0.187 All 17.0 
200 0.075 A3 2.0 15P200CT 16.50 13.70 433 0.185 A7 5.0 80P433CT 34.80 29.00 
200 0.100 A4 2.5 20P200CT 18.20 15.20 433 0.277 A8 6.5 120P433CT 40.30 33.60 1800 0.167 All 17.0 300P1800CT 90.70 75.60 

200 0.150 A5 3.0 30P200CT 21.60 18.00 433 0.370 A9 8.2 160P433CT 45.70 38.10 
200 0.200 A6 3.3 40P200CT 22.65 18.80 433 0.463 AlO 10.5 200P433CT 51.20 42.70 

2000 0.150 All 17.0 300P2000CT 92.80 77.30 

200 0.400 A7 5.0 80P200CT 26.70 22.30 433 0.693 All 17.0 300P433CT 64.80 54.00 
2200 0.073 All 17.0 160P2200CT 95.00 79.20 

200 0.600 A8 6.5 120P200CT 30.90 25.70 
486 0.062 3.0 A5 30P486CT 29.00 24.20 

200 0.800 A9 8.2 160P200CT 35.00 29.20 486 0.082 A6 3.3 40P486CT 30.40 25.30 2400 0.067 All 17.0 160P2400CT 97.15 80.90 
200 1.000 AlO 10.5 200P200CT 39.10 32.60 486 0.164 A7 5.0 80P486CT 36.00 30.00 
200 1.500 All 17.0 300P200CT 49.60 41.30 486 

2600 0.061 All 17.0 160P2600CT 99.30 82.80 
0.246 A8 6.5 120P486CT 41.60 34.70 

220 0.045 A2 1.5 lOP220CT 
486 0.329 A9 8.2 160P486CT 47.30 39.40 2800 0.057 All 17.0 160P2800CT 101.40 84.50 19.00 15.80 486 0.411 AlO 10.5 200P486CT 52.80 44.00 

220 0.068 A3 2.0 15P220CT 17.20 14.40 486 0.618 All 17.0 300P486CT 66.90 55.70 3000 0.053 All 17.0 160P3000CT 103.60 86.40 
220 0.091 A4 2.5 20P220CT 19.00 15.80 
220 0.136 A5 3.0 30P200CT 22.40 18.70 550 0.073 A6 3.3 40P550CT 31.30 26.10 3200 0.050 All 17.0 160P3200CT 105.70 88.10 
220 0.182 A6 3.3 40P220CT 23.50 19.60 550 0.145 A7 5.0 80P550CT 37.10 30.90 

220 0.364 A7 5.0 80P220CT 27.80 23.20 
550 0.218 A8 6.5 120P550CT 43.00 35.80 3400 0.047 All 17.0 160P3400CT 108.00 90.00 

220 0.546 A8 6.5 120P220CT 
550 0.291 A9 8.2 160P550CT 48.70 40.64 

32.10 26.80 550 0.364 A10 10.5 200P550CT 54.50 220 0.728 A9 8.2 160P220CT 
45.40 3600 0.045 All 17.0 160P3600CT 110.10 91.70 36.50 30.40 550 0.546 All 17.0 300P550CT 69.10 57.60 220 0.914 A10 10.5 200P220CT 40.80 34.00 3800 0.042 All 17.0 160P3800CT 112.30 93.60 220 1.360 All 17.0 300P220CT 51.80 43.20 630 0.064 A6 3.3 40P630CT 32.40 27.00 

630 0.127 A7 5.0 80P630CT 38.40 32.00 4000 0.040 All 17.0 160P4000CT 114.40 95.30 250 0.060 A3 2.0 15P250CT 17.90 14.90 630 0.191 A8 6.5 120P630CT 44.30 36.90 
250 0.080 A4 2.5 20P250CT 19.70 16.40 630 0.254 A9 8.2 160P630CT 50.30 41.90 4200 0.038 All 17.0 160P4200CT 116.60 97.20 
250 0.120 A5 3.0 30P250CT 23.40 19.50 630 0.318 A10 10.S 200P630CT 56.20 46.80 
250 0.160 A6 3.3 40P2S0CT 24.S0 20.40 630 0.477 All 17.0 300P630CT 71.20 59.30 4400 0.036 All 17.0 160P4400CT 118.70 98.90 
250 0.320 A7 S.O 80P250CT 29.00 24.20 700 0.114 A7 5.0 80P700CT 39.40 32.80 4600 0.035 All 17.0 160P4600CT 120.90 100.80 250 0.480 A8 6.5 120P250CT 33.60 28.00 700 0.172 A8 6.5 120P700CT 45.60 38.00 
2S0 0.640 A9 8.2 160P250CT 38.20 31.80 700 0.229 A9 8.2 160P700CT 51.70 43.10 4800 0.003 All 17.0 160P4800CT 123.00 102.50 
250 0.800 AlO 10.5 200P250CT 42.70 35.60 700 0.286 A10 10.5 200P700CT 57.80 48.20 
250 1.200 All 17.0 300P250CT 53.90 44.90 700 0.429 All 17.0 300P700CT 73.40 61.20 5000 0.032 All 17.0 160PSOOOCT 125.20 104.40 

---------------... 5200 W. Jefferson Blvd. / Los Angeles 90016 
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BASLEH~~ 
BE -luDJlliWa ilLINOIS 

Box 269 Zip 62249-Phone 618-654-2341 

Manufacturers of Magnetic Components, 
Power Control Equipment and Systems_ 

'@o!Hij,md SECTION 5600 

A. Industrial Control Transformer - Ma
chine Tool and Industrial Control applications_ 
50 VA thru 15 KVA, 50 and 60 or 50/60 Hz_ 
All NEMA primary and secondary voltages or 
special voltages_ 

B. Linear Reactor Load Bank-Load Bank 
for testing industrial electrical equipment_ 
Up to 1000 KW ___ single and multi-phase_ 
Voltages to 10 KV ___ hi-pot to 50 KV_ 

C. Encapsulated Magnetic Amplifier - To 
MIL-T-27 for military guidance systems __ _ 
toroidal and laminated core types_ 

D. Saturable Reactor-Used in Control of 
industrial electrical equipment Basler capa
bility range to 1000 KVA, to 8.6 KV class, 
Hi-Potted to 19 KV_ 

E. Power Transformer - Transformer for 
use on submarines ___ withstands high shock 
and vibration_ We build step-up, step-down 
and Auto Transformers in power ranges from 
milliwatts to 1000KVA ___ millivolts to 15KV_ 
Hi-Pot to 31 KV_ 

At Basler Electric, product capabilities are more 
than a mere possibility ___ they're a reality_ 
Quality "input" from engineering, design and 
manufacturing experience make Basler your ob
vious supplier of Magnetic Components, Power 
Control Equipment and Electronic Systems_ 
The units illustrated here are only representative 
of the broad range of electric and electronic 
products "on line" at Basler Electric_ 
For detailed information on these and other 
products by Basler, write for bulletins_ 

BASLER ELECTRIC TRANSFORMERS 
eem/1969 See YELLOW SECTION for Local Offices, Phones 2853 
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PULSE TRANSFORMERS 

STRONG CAPABILITIES
TOP FACILITIES 

Contemporary is currently producing over 200,000 
pulse transformers per month in three modern, climate
controlled plants ... in Minneapolis and Marshall, Minne
sota; and in Juncos, Puerto Rico. Fast delivery, highest 
quality and extra grade service are Contemporary 
standards-not just extras. 

You're assured of wide selection of package styles, 
because Contemporary maintains its own moulding 
facilities for the production of pulse transformer pack
ages. Currently, tooling is available for 19 popular case 
styles. Custom packages are delivered quickly and at 
low tooling charges. Write for data sheet 202 for com
plete details on available packages. 219 standard designs! 

Want engineering help? Contemporary Electronics' ap
plications' engineers are always available to assist you 
with pulse transformer selection and specification prob
lems. Write for the following application notes: . 

AN 602 Pulse Transformer Parameters-their definition, 
measurement, specification. 

If you don't see what you need in the standard line 
remember-

CONTEMPORARY ELECTRONICS PRODUCES OVER 
300 CUSTOM PULSE TRANSFORMERS! 

Call us for custom design, fast service ... 
Phone 612 (920-6444, Minneapolis 

W@l CONTEMPORARY 
~I{~ ELECTRONICS 
EXTRA SERVICE TO THE OA TA PROCESSING INOUSTRY 
4838 West 35th Street, Minneapolis, Minnesota 55416 

Phone 612/920-6444 

See YELLOW SECTION for local offices, phones 

2854 See YELLOW SECTION for Local Offices, Phones eem/1969 



STANDARD UNITS 
Channel·frame (2V4"Lx2"Hx1 5/a"W) or FB Case. 

Sec. Sec. 
Model D.C., Volts D.C., Current Price 

S·l 10 670ma. $9.50 
S·2 15 500 9.50 
S·3 20 300 10.00 
S-4 30 225 10.00 
S·5 50 125 10.50 
S·6 20,20 150 13.50 
S·7 15, 15 200 13.50 

/S·8 10, 10 300 13.00 
S·9 75 120 11.50 
S·10 100 70 11.50 
S·ll 120 60 12.00 
S·12 150 45 12.00 
S·13 200 35 12.00 

eM SERIES 
Channel·frame (25/a"x2.!\'l'x13J4''l or GB Case. 

Sec. Sec. 
Model D.C., Volts D.C., Current Price 

CM·I. 
CM·2 
CM·3 
CM·4 
CM·5 
CM·6 
CM·7 
CM·8 
CM·9 
CM·I0 
CM·11 

10 LOa $10.50 
15 .75 10.50 
20 .60 10.75 
30 .40 10.75 
40 .3a 10.75 
80 .14 11.50 

100 .12 11.50 
120 .10 11.50 
150 .07 12.00 
175 .06 12.00 
200 .05 12.00 

SM·IA TRANSFORMER FOR 
PRINTED CIRCUIT BOARDS 

(SHOWN OPEN) 



SECTION 5600 m,iih'ffld 

rREED TRANsroaMER CO., INC. 

STANDARD MILITARY TRANSFORMERS 
The group comprises audi~ and power units desig~ed to meet MIL·T·27 A specifications. , ' . " '. 
The functional characteristics of these transformers were established by the Armed Service Standardization Program. These umts are supplied 
in standard MIL cases. ' , 

CASE DIMENSIONS 

HA CASE 
Height: 4Y." 
Width: 3){:' 
Depth: 2%" 
Mtg, Gen.: 2'j(.,"xl'j(l 
Studs: 4 8·32 

JB CASE 
Height: 3%" 
Width: 3Y,:' 
Depth: 3){:' 
Mtg, Gen.: 2%"x2Ye" 
Studs: 4 8·32 

KB CASE 
Height: 4J<," 
Width: 3'J<," 
Depth: 3%" 
Mtg. Gen.: 3"x2K." 
Studs: 4 10·32 

EB CASE 
Height: 2Ko" 
Width: l'J<," 
Depth: 1'~o" 
Mtg. Gen.: 1%"xlY." 
Studs: 4 6·32 

GB CASE 
Height: 2'~." 

AJ CASE 
Height: ' 2%" 
Width: 1%" 
Depth: 1%"',' 
Mtg. Gen.: Bl/xl~:' 
Studs: 4 b·32 
Gut Out: lYe" D 

LB CASE 
Height: 4)/," 
Width: 4J<:' 
Depth: 3'){:' 
Mtg.' Gen.: 3J<o"x2'){:' 
Studs: 4 10·32 

MB CASE 
Height: 4'J<." 
Width: 4'){o" 
Depth: 4" 
Mtg. Gen.: 3'){,"x3" 
Studs: 4 y. ·20 

NB CASE 
Height: 5)/," 
Width: 5){," 
Depth: 4J<," 
Mtg. Gen,: 4){,"x3J<." 
Studs: 4 y. ·20 

FB CASE 
Height: 2)/," 
Width: 2J<o" 
Depth: 2){." 
Mtg. Gen.: 1'){o"xlK," 
Studs: 4 6·32 

HB CASE 
Height: 3~", 

Transformers meeting MIL·T·27A specifications Grade 1 through 6 with temperature charac· 
teristics of Class S, T, or U can be supplied on special order. 

Encapsulated units using either Epoxy·Resins or Fosterite can be supplied for Grade 2 and S. 
Class U components can be supplied molded in special high temperature Freed resin. 

STANDARD MILITARY AUDIO TRANSFORMERS 
Frequency Response 300·10000 CPS +2 DB , . -

Max. Pri. Max. 
Impedance Level Power D,C. D.C. 

Catalog Type in Ohms Level Per Side unbal-
No. Application Designation Primary Secondary Ratio DBM in Ma ance Case 

90.000 
+15 10 AJ MGA 1 Transformer; interstage, single or 10,000 split and 1,3 10 

P.P. plates to single or P,P. grid TF4RXI5AJ C,T. C,L overall 
MGA 2 Transformer; matching 600 ohm 600 4,8,16 6.12,1 

overall 
+33 0 0 AJ 

MGA 3 

MGA4 

MGA 5 

-MGA6 

MGA 7 

MGA 8 

I MGA 9 

line to voice coil. TF4RXI6AJ split 
Transformer; input, 600 ohm 600 135.000 
line to single or P.P. grids. TF4RXlOAJ splil C.T. 1,15 +15 
Transformer; matching, 600 ohm 600 600 
line to 600 ohm line. TF4RXI6AJ split splil 1,1 +15 
Transformer; output, single plate 
7,600 ohm, 4,800 ohm 10 600 7,600 lap 600 
ohm line. TF4RXI3AJ @ 4,800 split 3,56,1 +33 
Transformer; output, single plate 
7,600 ohm, 4,800 ohm.to 7,600 lap 

+33 voice coil. TF4RXI3AJ @ 4,800 4,8. 16 21.8,1 

Transformer; output, single or ~ 15,000 600 
P.P. plales 10 600 ohm line, TF4RXI3AJ C,L split 5,1 +33 

Transformer; output, P,P. plates 124 ,000 600 
to 600 ohm line. TF4RXI3AJ C,T, splil 6,32,1 +30 

Transformer; output, P.P. plates 60,000 600 
to 600- ohm line. TF4RXI3AJ C,T. split 10,1 +27 

STANDARD MILITARY POWER TRANSFORMERS 
Primary 10S/11S/12SV 60-

0 (J_ ~ Lo_ 0 ~ 

40 40 AJ 

40 40 AJ 

::t:= ~ i-!lJ 
10 I AJ 

SINGLE PHASE 400 CPS AND THREE PHASE 60 AND 400 CPS TRANSFORMERS CAN BE SUPPLIED ON SPECIAL ORDER 

Catalog 

-M~;'l 
MGP 2 
MGP 3 
MGP 4 

I MGP 5 I MGP 6 
MGP 7 
MGP 8 

MIL·H7 
_Fi"-No~~s~l Type DeSignation Hi Volt ~~.'I0Its .!I.c • Am4:- ~1. No.!_~ 

TF4RX03HAOOI 200/100/0/100/200 185 ,070 5/6. 3V @ 2A 6, 3V @ 3A I HA· 
TF4RX03JB002 650 C,T. 260 .070 5/6, 3V @ 2A 

:m I Ii i TF4RX03KB006 650 C,T. 245 .150 6, 3V @ 5A 
TF4RX03LB003 800 C.T. 318 .175 I 5V @ 3A 
TF4RX03MB004 900 C,T. 345 .250 I 5V @ 3A 6. 3V @ 8A MB 
TF4RX02KBOOI 700 C,L 255 .250 KB 
TF4RX02LB002 1100 C.T. 419 .250 LB 
TF4RX02NB003 1600 C,T. 640 .250 NB 

STANDARD MILITARY FILAMENT TRANSFORMERS 
Primary 10S/115/12SV 60,...;, 

SINGLE PHASE 400 CPS, AND THREE PHASE 60 AND 400 CPS TRANSFORMERS'CAN BE SUPPLIED ON SPECIAL ORDER. 

,MIL·T·27 Secondary Secondary Secondary 
Catalog No. Type Designation Volls Current Amps Test Volts RMS Case 

MGF I TF4RXOIEB002 2.5 3,0 2.500 EB 
MGF 2 TF4RXOIGB003 2,5 10,0 2,500 GB 
MGF 3 TF4RXOIFB004 5.0 3.0 2,500 FB 
MGF 4 TF4RXOIHB005 5.0 10,0 2,500 HB 
MGF 5 TF4RXOIFB006 6.3 2.0 2,500 FB 
MGF 6 TF4RXOIGB007 6,3 5,0 2,500 GB 
MGF 7 TF4RXOIJB008 6.3 10,0 2,500 JB 
MGF 8 TF4RXOIKB009 6,3 20.0 2,500 KB 
MGF 9 TF4RXOIJBOl2 2.5 10.0 10,000 JB 
MGF 10 TF4RXOIKBOl3 5,0 10,0 10,000 KB 

Width: 2%" Width: 3}(t *Standard Military Filament and Power Transformers are also available in Grade 4. 
Depth: 2%" Depth: 2%" 
Mtg. Gen.: 2Ye"xlY." Mtg. Gen.: 2'%,,"xl'j(/' 
Studs: 4 6·32 Studs: 4 8·32 

• Power 
• Audio 
• Pulse 

See our complete listing in Radio Electronic Master. In addition to standard 
items, Freed has extensive facilities for the design and production of trans
formers and reactors as follows:, 

• Reference • Magnetic Amplifiers • Sub-Miniature • Encapsulated 
• Toroid • Ultrasonic • Control • High Temp 
• Constant Voltage • Filters • Molded • Saturable 

FREED TRANSFORMER COMPANY, INC. 1795 WEIRFIELD sr.. (Ridgewciodl Brooklyn, N.Y.H227 
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'mUDd SECTION 5600 
rREED TBANsrOBMER co., INC. 

l __ case _H~!E:ht 

Li!- 2% 
2?16--
3X-

, GA 3'31'6 

I r~-
37i~-· 

3:K6-

.. 3~_ 

§: 471'6 
5))6 

LB _4~ 
MB 4'X6 

Radiation I 
Dimension [ --

-- -- --- --- Test 
GUIDANCE VALUES I 
fr UISe Duration I Duty Ilmp'dance (60 Cycle Laboratory I Westinghouse pulse Voltage 

Maximum Load Voltage 

Freed No. No. No. Figure (KV) (Microseconds) Ratio (Ohms) RMS) 

BLOCKING OSCILLATOR, REGENERATIVE ORIVER OR COUPLING TRANSFORMERS 

i 
I 

h 

MPT-13C 132AW2 1P1 1 
MPT-13M 132AW2F 7P1 1 1.0/1.0/1.0 0.3 to 1.5 

_ MPT-13H 132AW2P 4PlOl 4 
MPT-14C I--f32BW2 1P2 1 

----- -

MPT-14M 132BW2F 7P2 1 0.5/0.5/0.5/0.15 0.3 to 1.5 
MPT-14H 132BW2P 4P102 5 

-~- - . ------ --- - ~ -- --
MPT-15C 132DW2 1P3 1 
MPT-15M 132DW2F 7P3 1 0.5/0.5/0.5 0.1 to 0.5 
MPT-15H 132DW2P 4P103 4 
MPT-16C 134BW2 --lP4- -- 3 

-

MPT-16M 134BW2F 7P4 3 2.512.5; 2.5/1.25 1 to 2.5 
MPT-16H 134BW2P 4P1Q4 5 1.5/1.5; 1.5/0.75 1 to 5 

--
MPT-17C 134CW2 1P5 1 
MPT-17M 134CW2F 7P5 1 2.0/2.0/1.0 1 to 2.5 
MPT-17H 134CW2P 4P105 4 1.5/1.5/ 0.75 1 to 5 

MPT-18C 
-

134EW2 1P6 2 2.0/2.011.0 0.3 to 1 
MPT-18M 134EW2F 7P6 2 J,!i/14/075 0.3 to 1.5 
MPT-19C 1- 145CW2 - 1P7 1 
MPT·19M 145CW2F 7P7 1 0.5/0.5/0.5 1.0 to 5 
MPT-19H 145CW2P 4P107 4 

- MPT--20C-- 145EW2 IP8 
- -

1 
- -- --" 

MPT-20M 145EW2F 7P8 1 1.0/1.0/1.0 1.0 to 5 
MPT-20H 145EW2P 4P108 4 
MPT-21C- -- --166AWi~- -jpg--.- -I-- I--- ------ - ---

MPT-21M 166AW2F 7P9_ I 1.0/0.67/0.67 1.0 to 5 
MPT-21H 166AW2P 4PlCi9 4 
MPT-22C 

-
176AW2 

--- - - ~ ---

I 
-_. r-- - --- -- ---- --

lP10 2.0/1.0/1.0 MPT-22M 176AW2F 7PlO 1 1 to 2.5 
MPT-22H 176AW2P 4PllO 4 1.5/0.75/ 0.75 

MPT-23C --- 187AW2 
- -

IPll- ---1-- r----- -----

MPT-23M 187AW2F 7Pll I 1.0/0.5/0.5 0.5 to 2 
MPT-23H 

-
187AW2P 4P111 4 

--~---.----- -
--MPT--':24C 224AW2· - f- IP12- --2-- --------

MPT-24M 224AW2F 7Pl2 2 1.0/1.0/1.0/0.3 0.ltoO.5 

PULSE TRIGGERING OR CURRENT TRANSFORMERS 
MPT-25C 139DW2 I 1P13 

i 
I I 0.25 to 5 MPT-25M 139DW2F 7Pl3 I 

MPT-25H 139DW2P 4P1l3 4 

PULSE OUTPUT TRANSFORMERS 
MPT-26C 148CW2 IP14 3 0.2/2.0 0.6 to 3 
MPT-26M 148CW2F 7P14 3 0.4/2.0 0.25 to 1.25 
MPT-26H 148CW2P 4P1l4 5 0.4/2.0 0.5 to 2.5 
MPT-27C 148DW2 IP1S 3 0.29/2.0 0.5 to 2.5 
MPT-27M 148DW2F 7P15 3 0.57/2.0 0.2 to 1.0 
MPT-27H 148DW2P 4P1l5 5 0.57/2.0 0.4 to 2.0 

C Indicates-varnish Impregnated commercial construction. 
M Indicates-encapsulated or molded construction to MIL-T-27A Grad&.5 Class R. 
H Indicates-hermetically sealed to MIL~T-27A Grade 4 Class R. 

0.002 

0.002 

--

0.002 

0.002 
0.002 

0.002 
0.002 

0.002 
0.002 

0.002 

0.002 

--

0.002 

0.002 
0.002 

0.002 

---- ---

0.002 

0.002 

0.002 
0.002 
0.002 
0.002 
0.002 
0.002 

MEET MIL-T-27A SPECIFICATIONS 

MIg. 
Depth Width Centers Studs 

1)8 .. 1% 1 Y,6:~1))6 4 6-32 
1'1'16 l ' X6 1 %xl %t 46:32 

~~:- _2X6 l'){6x1 Y,6 -46-32 
2% 

- 2~ ~2-Ye~(K 4 6~32-

_3){6 2% 2'%4x15X4 48-32 

3J16 4% -2 %~2Ya 48-32 
3X6 31{6 2 %x2Ys 48-32 
3_% 3 ' X6 3 __ _ x}.~-R: 410-32 
3'J16 _~_6_ 3 X6x2'}{6 410-32 
3'J1~- 4r,6 ~&~21~ -410-32 
4- 4'J16 3'X6X3 4 %t -20 

MC-l0 CASE 
Height: 'X/' 
Width: l~" 
Depth: 'X/' 
Mtg. Cen.: 'U6" x Ye" 
Mtg.: 24-40 threaded inserts 

*Not stocked, available on short delivery. 
Above units available in Grade 4. 

250 1000 

200 1000 

300 1000 

1500 1500 1500 

1200 1000 1200 

800 750 800 

500 1000 

800 1000 

800 1000 

--

1000 1000 1000 
--- - -- --

400 1000 

----- - --

1000 750 

1000 

1600 
1000 1500 
2000 
1200 
800 1500 

1500 

FREED TRANSFORMER COMPANY. INC. 1795 WEIRFIELD Sf. (Ridgewood) Brooklyn, N_ Y. 11227 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2857 



SECTION 5600 M,i'ijlffiffljj 

• VOlfoopDlt VARIABLE 
TRANSFORMERS 

Manual uncased unit-exposed terminals 

Manual cased unit--exposed terminals 

Manual cased unit-enclosed terminals 

The Volt-Pac variable transformer is a control 
device which provides continuously adjustable 
output voltage from a fixed line input to vary 
the voltage applied to a particular electrical load. 
With Volt-Pac units, output voltage is changed 
by flux transformation ... in the unsaturated 
range of the magnetic core. The results ... low 
cost, versatility, reliability. simplicity, and no 
wave form distortion. 

Volt-Pac units, for surface or back-of-panel 
mounting, are designed for operation in ambients 
of -20C to +40C at full rated load, and under 
all load conditions have low electrical losses. 

• When Overvoltage Connection is used, rated cur· 
rent should not be exceeded. Output kva for 
Overvoltage Connection is maximum output volt
age times rated current. 

t When using extended tap connections, operation 
is for 60 hertz per second only. 

* Output at Overvoltage Connection is 0-132 volts. 
§ When operated on lower input-voltage tap, rated 

current must be reduced when output voltage 
exceeds 140 percent of input voltage. 

IT For line,voltage Connection only - No Over· 
voltage Connection provided. 

• For 240-volt input, 0·240-volt output, application 
only. 

• For 480-volt input, 0-480·volt output, application 
only. 

¢ 60 hertz only. 

2858 

------------~ov~e~r----------------------------------C~A~----~L~-------------
Line-voltage voltage UNCASED MODELS SED MODE S 
Connection Con- Exposed Terminals Exposed Terminals Enclosed Terminals 

Rated Max nection, Model List Model List Model List 
Amp Amp Amp' Number Price Number Price Number Price 

MANUAL - SINGLE-PHASE, 50/60 HERTZ 
120 VOLT INPUT: OUTPUT-0-120 VOLT (LINE VOLTAGE CONN.) 

0-140 VOLT (OVERVOLTAGE CONN.) 

2.St 3.2 2.S 9T92A 1 $11.00 ................... . 

i:~f 1 g:g i:g m~~~ ~~:~~ 91:9'2'Y7(;2" '$25:00 
9.0t II.S 9.0 9T92Y9 21.00 9T92Y9G2 26.00 

10.0¢ 13.0 None 9T92Y8[ 21.00 9T92Y8G2[ 26.00 
I1.S¢ 14.S None 9T92Yl0IT 23.00 9T92Yl0G2IT 28.00 
IS.0t 19.0 IS.0 9T92Y27 39.00 9T92Y27G2 44.00 
18.0t 21.7 18.0 9T92Y28 49.00 9T92Y28G2 54.00 
30.0t 34.0 30.0 9T92Y37 93.00 9T92Y37G2 99.00 
37.0t 37.0 37.0 9T92Y38 114.00 9T92Y3BG2 120.00 
SO.O 55.0 50.0 9T92Y 49 140.00 9T92Y 49G2 146.00 
60.0 60.0 60.0 9T92Y50 215.00 9T92YSOG2 221.00 
74.0t 74.0 74.0 9T92Y41 256.00 9T92Y41G2 26B.00 

100.0 1l0.0 100.0 9T92YS3 311.00 9T92YS3G2 323.00 
120.0 120.0 120.0 9T92YS4 460.00 9T92Y54G2 472.00 
IS0.0 16S.0 IS0.0 9T92YS5 543.00 9T92Y55G2 561.00 
180.0 180.0 lBO.O 9T92YS6 710.00 9T92Y56G2 728.00 
240.0 240.0 240.0 9T92YS7 1010.00 9T92Y57G2 1034.00 
300.0 300.0 300.0 9T92Y58 1260.00 9T92Y58G2 1290.00 
360.0 360.0 360.0 9T92Y59 1560.00 9T92Y59G2 1596.00 

120/240 VOLT INPUTS§ OUTPUT 0-240 VOLT (LINE VOLTAGE CONN.) 
0-280 VOLT (OVERVOLTAGE CONN.) 

9T92Y7G3 
9T92Y9G3 
9T92Y8G3[ 
9T92YIOG3[ 
9T92Y27G3 
9T92Y2BG3 
9T92Y37G3 
9T92Y3BG3 
9T92Y49G3 
9T92YSOG3 
9T92Y41G3 
9T92YS3G3 
9T92Y54G3 
9T92Y5SG3 
9T92Y56G3 
9T92Y57G3 
9T92Y58G3 
9T92Y59G3 

$26:iio' 
27.00 
27.00 
29.00 
47.00 
57.00 

104.00 
125.00 
154.00 
229.00 
278.00 
339.00 
488.00 
585.00 
752.00 

1068.00 
1332.00 
1646.00 

4.0t 5.0 4.0 9T92Y13 $25.00 9T92Y13G2 $30.00 9T92Y13G3 $31.00 
4.0¢ 5.B None 9T92YI2. 25.00 9T92YI2G2. 30.00 9T92Y12G3. 31.00 
5.0¢ 6.B None 9T92YI4. 27.00 9T92YI4G2. 32.00 9T92Y14G3. 33.00 
7.0t 10.1 7.0 9T92Y29 39.00 9T92Y29G2 44.00 9T92Y29G3 47.00 

9T92Y30G"'3c---~57:,:.700=-8.5t 11.0 S.5 9T92Y30 49.00 9T92Y30G2 54.00 
14.0t 14.0 14.0 9T92Y39 93.00 9T92Y39G2 99.00 9T92Y39G3 104.00 
16.0t 16.0 16.0 9T92Y40 114.00 9T92Y40G2 120.00 9T92Y 40G3 125.00 
30.0 33.0 30.0 9T92Y51 140.00 9T92Y51G2 146.00 9T92Y51G3 154.00 
35.0 35.0 35.0 9T92Y52 215.00 9T92Y52G2 221.00 9T92Y 52G3 229.00 
60.0 66.0 60.0 9T92Y60 357.00 9T92Y60G2 369.00 9T92Y 60G3 385.00 
70.0 70.0 70.0 9T92Y61 460.00 9T92Y61G2 472.00 9T92Y61G3 488.00 
90.0 99.0 90.0 9T92Y62 580.00 9T92Y62G2 598.00 9T92Y62G3 622.00 

105.0 105.0 105.0 9T92Y63 710.00 9T92Y63G2 728.00 9T92Y63G3 752.00 
120.0 132.0 120.0 9T92Y5021 830.00 9T92Y5021G2 854.00 9T92Y5021 G3 888.00 
140.0 140.0 140.0 9T92Y64 1025.00 9T92Y64G2 1049.00 9T92Y64G3 1083.00 
17S.0 175.0 175.0 9T92Y65 1260.00 9T92Y65G2 1290.00 9T92Y65G3 1332.00 
210.0 210.0 210.0 9T92Y66 1560.00 9T92Y66G2 1596.00 9T92Y66G3 1646.00 

240/480 VOLT lNPUT§ OUTPUT 0-480 VOLT (LINE VOLTAGE CONN.) 
0-560 VOLT (OVERVOLTAGE CONN.) 

4.0t 5.0 4.0 9T92Y17 $64.00 
4.0¢ 5.S None 9T92Y16· 66.00 
5.0¢ 6.S None 9T92Y1S· 68.00 
7.0t 10.1 7.0 9T92Y31 86.00 
S.5t 11.0 S.5 9T92Y32 118.00 

14.0t 14.0 14.0 9T92Y 42 202.00 
16.0t 16.0 16.0 9T92Y 43 236.00 
30.0 33.0 30.0 9T92Y67 311.00 
35.0 35.0 3S.0 9T92Y68 440.00 
60.0 66.0 60.0 9T92Y69 810.00 
70.0 70.0 70.0 9T92Y70 990.00 
90.0 

10S.0 
99.0 90.0 9T92Y71 

105.0 105.0 9T92Y72 
1230.00 
1530.00 

9T92Y17G2 
9T92Y16G2· 
9T92Y1SG2· 
9T92Y31G2 
9T92Y32G2 
9T92Y42G2 
9T92Y43G2 
9T92Y67G2 
9T92Y68G2 
9T92Y69G2 
9T92Y70G2 
9T92Y71G2 
9T92Y72G2 

$74.00 
76.00 
78.00 
96.00 

128.00 
214.00 
248.00 
323.00 
452.00 
834.00 

1014.00 
1266.00 
1566.00 

9T92Y17G3 
9T92Y16G3· 
9T92Y1SG3· 
9T92Y31G3 
9T92Y32G3 
9T92Y42G3 
9T92Y43G3 
9T92Y67G3 
9T92Y6SG3 
9T92Y69G3 
9T92Y70G3 
9T92Y71G3 
9T92Y72G3 

MANUAL - THREE-PHASE, 50/60 HERTZ 
240 VOLT LINE TO LINE INPUT: OUTPUT - 0-240 VOLT (LINE VOLTAGE CONN.) 

0-280 VOLT (OVERVOLTAGE CONN.) 
2.S¢ 3.2 None 9T92Y3[ $60.00 ................... . 
4.S¢ 6.5 None 9T92Y6[ 71.00 ................... . 
7.5 10.S 7.5 9T92Y19 75.00 9T92Y19G2 $90.00 9T92Y19G3 
9.0 11.S 9.0 9T92Y21 77.00 9T92Y21 G2 92.00 9T92Y21 G3 

1O.0¢ 13.0 None 9T92Y20[ 70.00 9T92Y20G2[ 85.00 9T92Y20G3 
11.5¢ 14.5 None 9T92Y22IT 77.00 9T92Y22G2[ 92.00 9T92Y22G3 
lS.0 19.0 15.0 9T92Y33 138.00 9T92Y33G2 153.00 9T92Y33G3 
lS.0 21.7 18.0 9T92Y34 175.00 9T92Y34G2 190.00 9T92Y34G3 
30.0 34.0 30.0 9T92Y 44 307.00 9T92Y 44G2 325.00 9T92Y 44G3 
37.0 37.0 37.0 9T92Y 45 368.00 9T92Y 4SG2 386.00 9T92Y45G3 
50.0 55.0 50.0 9T92Y74 517.00 9T92Y74G2 535.00 9T92Y74G3 
60.0 60.0 60.0 9T92Y75 680.00 9T92Y75G2 698.00 9T92Y7SG3 
74.0 74.0 74.0 9T92Y 48 830.00 9T92Y 4BG2 866.00 9T92Y 4SG3 

100.0 110.0 100.0 9T92Y7S 1120.00 9T92Y7SG2 1156.00 9T92Y78G3 
120.0 120.0 120.0 9T92Y79 1530.00 9T92Y79G2 1566.00 9T92Y79G3 

240/480 VOLT LINE TO LINE INPUT§ OUTPUT - 0-480 VOLT (LINE VOLTAGE CONN.) 
0-560 VOLT (OVERVOLTAGE CONN.) 

4.0 
4.0¢ 
S.O¢ 
7.0 
S.S 

14.0 
16.0 
30.0 
3S.0 
60.0 
70.0 

5.0 4.0 9T92Y25 $89.00 
5.S None 9T92Y24· 86.00 
6.S None 9T92Y26· 90.00 

10.1 7.0 9T92Y35 138.00 
11.0 S.5 9T92Y36 175.00 
14.0 14.0 9T92Y46 307.00 
16.0 16.0 9T92Y 47 368.00 
33.0 30.0 9T92Y76 520.00 
3S.0 35.0 9T92Y77 680.00 
66.0 60.0 9T92YSO 1120.00 
70.0 70.0 9T92YSI 1530.00 

9T92Y2SG2 
9T92Y24G2· 
9T92Y26G2· 
9T92Y35G2 
9T92Y36G2 
9T92Y46G2 
9T92Y47G2 
9T92Y76G2 
9T92Y77G2 
9T92YBOG2 
9T92YS1G2 

$104.00 
101.00 
115.00 
153.00 
190.00 
325.00 
386.00 
538.00 
693.00 

1156.00 
1566.00 

9T92Y2SG3 
9T92Y24G3 
9T92Y26G3 
9T92Y35G3 
9T92Y36G3 
9T92Y46G3 
9T92Y47G3 
9T92Y76G3 
9T92Y77G3 
9T92YSOG3 
9T92YS1G3 

$76.00 
78.00 
80.00 

102.00 
134.00 
224.00 
258.00 
339.00 
468.00 
868.00 

1048.00 
1316.00 
1616.00 

$93:00' 
95.00 
88.00 
95.00 

162.00 
199.00 
340.00 
401.00 
559.00 
722.00 
896.00 

1206.00 
1616.00 

$107.00 
104.00 
118.00 
162.00 
199.00 
340.00 
401.00 
562.00 
722.00 

1206.00 
1616.00 

See YELLOW SECTION for Local Offices, Phones eem /1969 



i4J,jiij'WD SECTION 5600 

VARIABLE 
TRANSFORMERS 

Motor uncased unit - exposed terminal. 

Over· UNCASED MODELS CASED MODELS 
Line Voltage yoltage Exposed Terminals Enclosed Terminals 
Connection Con· Model Number Model Number 

Rated Max nection (For 28·second List (For 2B·second List 
Amp Amp Amp· Operation Only~) Price Operation Only~) Price 

MOTOR-OPERATED-SINGLE-PHASE, 50/60 HERTZ 
120 VOLT INPUT: OUTPUT 0-120 VOLT (LINE VOLTAGE CONN) 

0·140 VOLT (OVERVOLTAGE CONN) 

2.Sf 3.2 2.S 9T92A1GS1 $117.00 .................... 
4.St 6.S 4.S 9T92YSGS1 122.00 .................... 

$'i'36:iio 7.St 10.8 7.S 9T92Y7GS1 130.00 9T92Y7GS4 
9.0t l1.S 9.0 9T92Y9GS1 131.00 9T92Y9GS4 137.00 

10.0¢ 13.0 None 9T92YBGS1~ 131.00 9T92Y8GS4U 137.00 
11.S¢ 14.S None 9T92Y1 OG51 , 133.00 9T92Y10GS4U 139.00 
lS.0t 19.0 lS.0 9T92Y27G51 175.00 9T92Y27GS4 183.00 
18.0t 21.7 18.0 9T92Y2BG51 185.00 9T92Y2BGS4 193.00 

30.0t 34.0 30.0 9T92Y37G51 229.00 9T92Y37GS4 240.00 
37.0t 37.0 37.0 9T92Y38GS1 250.00 9T92Y38G54 261.00 
SO.O 5S.0 SO.O 9T92Y49GS1 276.00 9T92Y49GS4 280.00 
60.0 60.0 60.0 9T92Y50GS1 351.00 9T92Y50GS4 359.00 

74.0t 74.0 74.0 9T92Y41G51 392.00 9T92Y41G54 414.00 
100.0 110.0 100.0 9T92YS3GS1 447.00 9T92Y53GS4 475.00 
120.0 120.0 120.0 9T92YS4GS1 576.00 9T92Y54GS4 624.00 
150.0 165.0 lS0.0 9T92Y5SGS1 679.00 9T92YS5GS4 721.00 

180.0 1BO.0 1BO.0 9T92YS6GS1 846.00 9T92YS6GS4 888.00 
240.0 240.0 240.0 9T92YS7GS1 1146.00 9T92YS7G54 1204.00 
300.0 300.0 300.0 9T92Y5BGS1 1396.00 9T92YS8GS4 1468.00 
360.0 360.0 360.0 9T92YS9G51 1696.00 9T92YS9GS4 1782.00 

120/240 VOLT INPUT§: OUTPUT 0-240 VOLT (LINE VOLTAGE CONN) 
0·280 VOLT (OVERVOLTAGE CONN) 

4.0t S.O 4.0 9T92Y13GS1 $135.00 9T92Y13GS4 $141.00 
4.01> S.B None 9T92Y12G51. 135.00 9T92Y12G54. 141.00 
S.O¢ 6.8 None 9T92Y14GSI. 137.00 9T92Y 14G 54. 143.00 
7.0 10.1 7.0 9T92Y29GS1 175.00 9T92Y29GS4 183.00 

8.St 11.0 8.5 9T92Y30G51 185.00 9T92Y30G54 193.00 
14.0t 14.0 14.0 9T92Y39GS1 229.00 9T92Y39G54 240.00 
16.0t 16.0 16.0 9T92Y40G51 250.00 9T92Y40G54 261.00 
30.0 33.0 30.0 9T92Y51G51 276.00 9T92Y51G54 290.00 
35.0 3S.0 35.0 9T92Y52G51 351.00 9T92Y52GS4 365.00 

60.0 66.0 60.0 9T92Y60G51 493.00 9T92Y60G54 521.00 
70.0 70.0 70.0 9T92Y61GS1 596.00 9T92Y61G54 624.00 
90.0 99.0 90.0 9T92Y62G51 716.00 9T92Y62G54 758.00 

105.0 105.0 105.0 9T92Y63G51 846.00 9T92Y63G54 888.00 

120.0 132.0 120.0 9T92Y5021G51 966.00 9T92Y 5021 G54 1024.00 
140.0 140.0 140.0 9T92Y64G51 1161.00 9T92Y64G54 1219.00 
17S.0 17S.0 175.0 9T92Y65G51 1396.00 9T92Y65G54 1468.00 
210.0 210.0 210.0 9T92Y66G51 1696.00 9T92Y66G54 1782.00 

240/480 VOLT INPUT§: OUTPUT 0·480 VOLT (LINE VOLTAGE CONN) 
0·560 VOLT (OVERVOLTAGE CONN) 

4.0t" 5.0 4.0 9T92Y17GSI $174.00 9T92Y17G54 $186.00 
4.0¢ 5.8 None 9T92Y16G51' 176.00 9T92Y16GS4· 188.00 

S.01> 6.8 None 9T92Y18G51' 178.00 9T92Y1BG54· 190.00 
7.0t 10.1 7.0 9T92Y31GSI 222.00 9T92Y31G54 238.00 
8.5t 11.0 8.5 9T92Y32G51 254.00 9T92Y32GS4 270.00 

14.0t 14.0 14.0 9T92Y42G51 338.00 9T92Y42G54 360.00 
16.0t 16.0 16.0 9T92Y43GSI 372.00 9T92Y43GS4 394.00 

30.0 33.0 30.0 9T92Y67G51 447.00 9T92Y67GS4 475.00 
3S.0 3S.0 3S.0 9T92Y68GSI 576.00 9T92Y68G54 604.00 
60.0 66.0 60.0 9T92Y69G51 946.00 9T92Y69G54 1004.00 
70.0 70.0 70.0 9T92Y70G51 1126.00 9T92Y70G54 1184.00 

90.0 99.0 90.0 9T92Y71G51 1366.00 9T92Y71GS4 1452.00 
10S.0 lOS.0 10S.0 9T92Y72G51 1666.00 9T92Y72GS4 1752.00 
140.0 140.0 140.0 9T92Y73G51 2320.00 9T92Y73GS4 2435.00 

~ Time to change 
are available. 

output from 0 to 100%. Other times, from 2.5 to 60 sec, 

o When operated on 120·volt input taps, rated current must be reduced when 
output voltage exceeds 168 volts. 

For other footnotes, see oPposite page. 

Line Voltage 
Connection 

Rated Max 
Amp Amp 

Over- UNCASED MODELS CASED MODELS 
vOclotang• e ---.=EXj-p .. os;::e=d ;::Te;::r_m_in_al_s __ ---. .. E::;n"'cc-;I o",se=d",T:c:e,..rm_i_na_ls __ 

Model Number Model Number 
nection (For 2B·second List (For 2B·second List 
Amp· Operation Only~) Price Operation Only~) Price 

MOTOR-OPERATED-THREE-PHASE, 50/60 HERTZt 
240 VOLT LINE TO LINE INPUT: OUTPUT 0·240 VOLT (LINE VOLTAGE CONN) 

0·280 VOLT (OVERVOLTAGE CONN) 

2.5¢ 3.2 None 9T92A3G51 $166.00 ...................... 
4.S1> 6.S None 9T92Y6G51 177.00 ...................... 

$203:00 7.5 10.B 7.S 9T92Y19GS1 185.00 9T92Y19G54 

9.0 11.5 9.0 9T92Y21GS1 187.00 9T92Y21GS4 205.00 
10.0¢ 13.0 None 9T92Y20G51 ~ 180.00 9T92Y20GS4U 198.00 
11.5¢ 14.5 None 9T92Y22G51 ~ 187.00 9T92Y22GS4~ 205.00 
lS.0 19.0 15.0 9T92Y33GS1 274.00 9T92Y33GS4 298.00 

18.0 21.7 18.0 9T92Y34GS1 311.00 9T92Y34GS4 335.00 
30.0 34.0 30.0 9T92Y44G51 442.00 9T92Y44GS4 476.00 
37.0 37.0 37.0 9T92Y4SG51 504.00 9T92Y45G54 537.00 
SO.O SS.O SO.O 9T92Y74GS1 653.00 9T92Y74GS4 695.00 

60.0 60.0 60.0 9T92Y7SG51 816.00 9T92Y7SGS4 858.00 
74.0 74.0 74.0 9T92Y4BGS1 966.00 9T92Y4BGS4 1032.00 

100.0 110.0 100.0 9T92Y7BGS1 1256.00 9T92Y7BGS4 1342.00 
120.0 120.0 120.0 9T92Y79GS1 1666.00 9T92Y79G54 1752.00 
lS0.0 165.0 lS0.0 9T92YB2GS1 1905.00 9T92YB2GS4 2035.00 
1BO.0 1BO.0 180.0 9T92YB3GS1 2500.00 9T92YB3GS4 2630.00 

240/480 VOLT LINE TO LINE INPUT§: OUTPUT 0·480 VOLT (LINE VOLTAGE CONN) 
0·560 VOLT (OVERVOLTAGE CONN) 

4.0 S.O 4.0 9T92Y2SGS1 $199.00 9T92Y2SGS4 $217.00 
4.01> 5.B None 9T92Y24G51· 196.00 9T92Y24GS4· 214.00 

S.O¢ 6.B None 9T92Y26G51' 200.00 9T92Y26G54· 228.00 
7.0 10.1 7.0 9T92Y3SGS1 274.00 9T92Y35G54 298.00 
8.5 11.0 8.S 9T92Y36GS1 311.00 9T92Y36G54 335.00 

14.0 14.0 14.0 9T92Y46GS1 442.00 9T92Y46GS4 476.00 
16.0 16.0 16.0 9T92Y47GS1 504.00 9T92Y47G54 537.00 

30.0 33.0 30.0 9T92Y76GS1 656.00 9T92Y76G54 698.00 
35.0 35.0 3S.0 9T92Y77GS1 816.00 9T92Y77GS4 858.00 
60.0 66.0 60.0 9T92YBOGS1 1256.00 9T92YBOG54 1342.00 
70.0 70.0 70.0 9T92YB1G51 1666.00 9T92YB1G54 1752.00 
90.0 99.0 90.0 9T92YB4G51 1905.00 9T92YB4GS4 2035.00 

10S.0 10S.0 10S.0 9T92YBSGS1 2500.00 9T92YBSGS4 2630.00 

PLUG-IN SETS 
For laboratory or shop 
source of adjustable a-c 
voltage. Provides output 
voltage of 0-117% of 
input voltage. Equipped 
with a line switch and 
a fuse for overload pro-
tection. 

Cord is 6 feet long. 

Connectiont 
Oyer· 

Line Voltage 
voltage 

Receptacle Con· New 
Rated Max nection Model List Type Plug Configuration 
Ampt Amp Amp· Number Price and Rec Fig. No. 

120 VOLT INPUT: OUTPUT 0·120 VOLT (LINE VOLTAGE CONN) 
0·140 VOLT (OVERVOLTAGE CONN) 

7.5 10.8 7.S 9T92Y90 $27.00 Ungrounded Fig.2 
7.5 10.B 7.5 9T92Y86 31.00 Grounded Fig. 1 
9.0 11.5 9.0 9T92Y91 28,00 Ungrounded Fig.2 
9.0 l1.S 9.0 9T92Y87 33.00 Grounded Fig. 1 

15.0 19.0 15.0 9T92Y88 54.00 Grounded Fig. 1 
18.0 21.7 18.0 9T92Y89 70.00 Grounded Fig.3 

120/240 VOLT INPUTO: OUTPUT 0·240 (LINE CONN) 
0·280 VOLT (OVERVOLTAGE CONN) 

4.0 5.0 4.0 9T92Y93 $33.00 Ungrounded Fig.2 
4.0 5.0 4.0 9T92Y95 39.00 Grounded Fig.4 
7.0 10.1 7.0 9T92Y96 53.00 Grounded Fig.4 
8.5 11.0 8.5 9T92Y97 70.00 Grounded Fig. 4 

RECEPTACLE CONFIGURATIONS 

~ [IJJ CiJ co 
Fig. 1 Fig. 2 Fig. 3 Fig. 4 

Prices subject to change without notice. 

For complete information contact nearest GE Sales Office listed on inside front GENERAL _ ELECTRIC 
cover, or write to General Electric Co., Section 998~50, Schenectady, N. Y. 12305. 

eem/1969 See YELLOW" SECTION for Local Offices, Phones 2859 



SECTION 5600 'WifllmD 

K.G.S. 
electronics, inc. 

kgs electronics 
2029 North Lincoln Avenue. Pasadena, California 91103. Tel. (213) 798.0787 

POWER TRANSFORMERS AND HIGH CURRENT CHOKES--_ 

STOCKED FOR 
IMMEDIATE 
DELIVERY 

Power Transformer Secondary 
Rating Part , Volts RMS 
Watts Number RMS Amps 
100 100-12.8 12.8 8 
100 100-28 28 4 
100 100-36 36 3 
100 100-56 56 2 

~~g 250-12.8 12.8 20 
250-28 28 9 

250 250-36 36 7 
250 250-56 56 4.5 
500 500-12.8 12.8 40 
500 500-28 28 18 
500 500-36 36 14 
500 500-56 56 9 

1000 1000-28 28 36 
1000 1000-36 36 28 
1000 1000-56 56 18 

Ede VS Ide 
140 

--

12 0' -- --
~10 0 

CHOKE INPUT-
0 CAPACITOR INPUT ........ 

0 I I 
I J 

10 20 50 100 
11)(' (%) 

INCLUDING BLEEDER CURRENT 

6'1.0 
u.J 

~ 1--. 
-' ;lj .8 

"" o 
1S. sV 

/ 

.2 / 

frippl" VS Lic 

t------
r::=~ 

--+-
/' 

/ 

/ 

, 
._-

/ 

)< CHOKE INPUT ---
CAPACITOR INPUT 

I 
0.2 0.4 O.S 0.8 1.0 

I.". (NORMALlZE.D) 

DIMENSIDNS TRANSFORMERS 
Power 
Rating W H D 

VA in in in 
100 33/8 2 1X6 3'12 
250 4'12 33/4 3 7/8 

500 51/. 43/8 4'/2 
1000 63/8 5~, 6 

CHOKES 
100 3 3/8 2'X, 31/8 

250 4'18 3K6 4~6 
500 5 '/. 43/8 4'/2 

1000 6 3/8 5~, 6 

2860 

Edt' 

Volts 
6.0 

16.0 
22.0 
34.0 

5.8 
15.5 
21.5 
33.5 

5.5 
15.0 
21.0 
33.0 
15.0 
20.5 
32.5 

• Available Immediately From Stock • Transformer Regulation is 5% No Load to Full Load 
• Secondary Voltages Between The Standard Units 

Availabl.e At No Additional Cost 
1. Transformers Rated For 45°C Temperature Rise. 

Rated For Class B Performance Per MIL-T-27B. 
• Primary Voltage = 115V RMS, 60 HZ (Will Operate 

To 400 HZ) 2. All Transformers Have Two Secondary Windings. 

• Capacitance and Inductance Values Shown For 
E "pp'e (P-P):O; 3% of Ede. 

They Can Be Connected For Parallel or Series 
Operation 

• Bleeder Current = 10% of Ide. • Allow Two Weeks For Non-Standard Voltage 
Transformers • V, of Rectifiers Will Affect D.C. Output Voltage 

• Nomenclature of Part Number 1000 - 56 Secondary 
Power Rating in VA RMS Voltage 

• Choke Connections: P - Parallel 
S - Series 

VOLTAGE AND CURRENT TABLE FOR THE DIFFERENT CIRCUIT CONFIGURATION 

Fig. 1 Fig. 2 Fig. 3 Fig. 4 
1(\(' Cl Ed. Ide Cl Ed(' Idl' Ll Cl Ede Ide LI CI 

Amps Farad Volts Amps UF Volts Amps Part No. UF Volts Amps Part No. UF 

8.0 .300 13.0 4.0 100,000 4.0 12.0 100-8lP 60,000 9.0 6.0 100-8lS 15,000 
4.0 .050 33.5 2.0 17,000 11.0 6.0 100-40lP 8,000 23.0 3.0 100-40lS 2,000 
3.0 .035 44.0 1.5 12,500 14.3 5.0 100-60lP 6,000 29.0 2.5 100-60lS 1,500 

2.0 .020 70.0 1.0 7500 22.0 3.3 100-160lP 2500 44.5 1.6 100-160lS 750 
20.0 .700 13.0 10.0 250,000 3.7 30.0 250-4LP 80,000 9.0 15.0 250-4lS 2~,~~0 
10.0 .150 32.5 5.0 60,000 10.5 16.0 250-16lP 25,000 22.5 8.0 250-16lS 6,000 

8.0 .100 43.5 4.0 25,000 14.0 12.0 250-28lP 12,500 29.0 6.0 250-28lS 3,000 
5.0 .030 68.0 2.5 15000 22.0 8.0 250-60lP 6 000 44.5 4.0 250-60lS 1500 

42.0 1.000 12.7 21.0 400,000 3.5 68.0 500-2lP 160,000 9.0 34.0 500-2lS 40,000 

20.0 .250 32.0 10.0 95,000 10.0 30.0 500-8lP 50,000 22.5 15.0 500-8lS 12,500 
16.0 .150 42.0 8.0 60,000 14.0 24.0 500-16lP 36,000 28.5 12.0 500-16lS 10,000 
10.0 .070 66.0 5.0 25,000 22.0 16.0 500-28lP 12,500 44.5 8.0 500-28lS 3,000 

40.0 .500 31.0 20.0 200,000 10.0 60.0 1000-4lP 80,000 22.0 30.0 1000-4lS 20,000 
32.0 .250 41.0 16.0 120,000 13.5 50.0 1000-6lP 50,000 28.0 25.0 1000-6lS 12,500 
20.0 .150 65.0 10.0 50,000 21.5 34.0 1000-16lP 25,000 44.0 17.0 1000-16lS 6,000 

6 
INDUCTANCE TABLE FOR SERIES AND PARALLEL CONNECTION 

Inductance Current DC Res Inductance Currenl DC Res. 
Part In Series DC Series In Parallel DC Parallel 

Number Millihenries Amps OHM Millihenries Amps OHM 
100-8l 8 6.0 .06 2 12 .015 

[.00000°1 ~ 
1 3 f2 4b 

100-40l 40 3.0 .35 10 6 .09 
100-60l 60 2.5 .56 15 5 .14 
100-160l 160 1.6 1.35 40 3.3 .34 
250-4l 4 15.0 .037 1 30.0 .009 

i W-, 

250-16l 16 8.0 .146 4 16 .037 
250-28l 28 6.0 .20 7 12.0 .05 
250-60l 60 4.0 .50 15 8.0 .125 
500-2l 2 34.0 .16 0.5 68.0 .04 
500-8l 8 15.0 .05 2 30.0 .012 
500-16l 16 13.0 .09 4 26.0 .022 
500-28l t---__ ~8 __ . 8.0 .2~~ .~ 16.0 ~ 

1000:4[:- 4 30.0 .026 1 60.0 .007 
1000-6l 6 25.0 .038 1.5 50.0 .01 
1000-16L 16 17.0 .10 4 34 .025 

• All Chokes Rated For Class B. 
• All Chokes Have Two Identical Coils. 

They Can Be Connected in Parallel or Series. A 

HOW TO ORDER 
TRANSFORMERS 

100 - 28 
VA RATING ___ -.1 1 ___ SECONDARY 

RMS VOLTAGE 
CHOKES 

100 - 8l 
VA RATING ____ --1 1..[ ____ SERIES INDUCTANCE 

IN MilLIHENRIES 

MINIMUM ORDER • $25.00 - F.O.B .• PASADENA, CALIF 
Quantities for Unit Price 

MW MD A WT 
in in in lB 1-5 6·11 12-24 25-49 50-99 100-249 

2171'6 23Ys2 YJ2X~6 5 10.00 9.50 9.15 8.90 8.50 8.25 
3 3/. 3%, n 10 17.50 16.75 15.30 14.55 13.00 12.25 
43/8 3J{6 .%2xl73'2 16 23.00 22.00 21.00 20.00 18.50 18.00 --
5~, 4'/2 %,X'l2 30 43.00 38.00 34.00 32.00 31.00 30.00 

2 1716 2'%', %2X716 5 ~O 9.00 8.75 8.50 8.25 8.10 
3X6 32!i4 n 10 15.00 14.00 13.00 12.50 12.00 11.50 
4318 3 3/8 %2X1%2 16 22.00 21.00 20.00 19.50 19.00 18.50 
5~, 41/4 %2X1f2 27 39.00 37.00 36.50 35.00 33.50 31.00 

See YELLOW SECTION for local Offices, Phones eern /1969 



'Wid,ffiD SECTION 5600 

NEWS 
MELVILLE, NEW YORK 

FEBRUARY 20, 1969 

. 44 000 square foot manu-
Lambda ac~~'res , roduction of five-year 
facturing faclhty for the p d magnetic compo-

guarante~d tran~fo, r~~;:rya~nd commercia' use. 
nents for Industna , ml I 

Lambda's new 44,000 
square foot Industrial 
Transformer Division at 

I Gouldsboro, Pa. L ________________________ _ 

• An in-house QPL capability. 

&1 

Lambda announces its entry into the transformer business 
with the acquisition of Industrial Transformer Corp., an 
established manufacturer of custom-made, commercial, 
industrial and military transformers. 

Now, for the first time, Lambda is able to offer 
customers: 

• A total of 180,000 square feet of modern manufacturing 
facilities offering a single source of supply ·for high relia
bility Power Components, Power Instruments and Power 
Systems. 

• Highest quality transformers fully guaranteed for 5 
years for both materials and labor. 
• Custom-engineered transformers to meet military, com
mercial and industrial applications. 

Lambda's experienced, nationally-based field sales and 
service organization is able to offer immediate assistance 
to customers in meeting their specific transformer 
requirements . 

TYPICAL LAMBDA TRANSFORMERS 

OPEN-FRAME POWER HIGH TEMPERATURE 

MILITARY PERFORMANCE SPECIFICATIONS 

Military grade transformers are designed and qualified to 
meet all parameters of MIL-T-27C, all grades, all classes, 
all groups. 

Lambda is a qualified QPL vendor of MIL-T-27C 
Transformers 

ORDERING TRANSFORMERS 
Direct all transformer inquiries to Sales Department, 
Lambda Electronics Corp., 515 Broad Hollow Road, 
Melville, New York 11746. Telephone: 516/694-4200. TWX: 
510-224-6484. CABLE: VEECOVAC PLAINVIEW, N. Y. 

HERMETICALLY CASED 

Grade 4 
Metal Cased 

Symbol Q 

Max. 85 
Operating 
Temp.oC 

See Section 4000 for lambda Power Supplies 
eem /1969 See YELLOW SECTION for Local Offices, Phones 

ENCAPSULATED MOLDED 

GRADES 

Grade 5 Grade 6 
Encapsulated Open-Type 

CLASSES 
R S V T U 

105 130 155 170 170 
as specified 

2861 
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MCE MINIATURE TRANSFORMERS 
400 CYCLE • 60 CYCLE • MULTI-PURPOSE 

Forwards they're for isolation and stepdown ~ backwards they're for converters and inverters. This 
built·in bi·directional capability is only one of the many values designed into MCE's miniature standard 
transformer line. These unique parts are listed below in our easy to find "by size" sequence. As is the 
case with all MCE standard lines, any component can be ordered in a variety of packaging, mounting, 
and termination cqnfigurations. 

c rnce 

In addition to a wide selection of electrical specifications and packaging options, MCE standard com· 
ponents offer value i Catalogue for more information. 

This RT line of miniature transformers has been designed for use 
in 400 cycle power supply and control applications. They are also useful 

1 for inverter and converter applications in the popular 400 cycle to 21(c 
frequency range. Each part has a nominal 115 Volt RMS center·tapped 

I primary and two equal and separate step·down secondaries. Total power 
ratings are from 2.4 to 215 VA. This is based upon a regulation of 10% 

I ~~/ s~~~g~!::U~~I;~~~ ~~t~n~:C a::O~:r ~~:~e~~C~~d~~;~' :a~~y~~gra:!~:~ 
I. current. The seco'.ldary voltages given in the tables are for each separate 

secondary. The two secondaries may be connected in series to give twice 
I the rated voltage (V) at rated current with a center tap available. 

MINIATURE LINE 
DIMENSIONS AND PACKAGING 

MCE miniature standard parts are available in the 7 packages 
listed below. The 2 letter alpha code of Ihe desired package must 
be added as a prefix 10 the Electrical Part Number to completely 
identify the part. 

CA (Canned) Studs with terminals on same surface 
CB (Canned) Inserts with terminals on same surface 
CC (Canned) Studs with terminals on opposite surface 
CD (Canned) Inserls with terminals on opposite surface 

\----------.,----::==-::::-;:-----1 OA (Open) Terminals, strap brackel and hard epoxy coating 
OB (Open) Flex leads, strap bracket, moisture resistanl coating. 

iT illcT
. E I 115 v:., C 

' 400 CPS I 

15 i 
1 8 ~ 
I 7 

,--,,~=-=-"-,==~_=,==~. EA (Encapsulated) Terminals with Ihru holes al corners. 

Reg = 2.4% 

I·RMS 
AMPS 

3.5 
2.8 
2.2 ----us 
1.4 
1.13 
.88 
.70 
.55 

LOW PROFILE HERMETIC SEALED CAN (CA EXAMPLE) 

ENCAPSULATED WITH THRU·HOLE MOUNTING (EA EXAMPLE) 

F~~~=-==,-'==.~;;;.o:l Reg = 1.6% ----V-RMS I·RMS 

SIZE 
25 
37 
50 

VOLTS AMPS 
25 4.3 
32 3.5 
40 2.7 
50 2.15 
64 L7 

HERMETIC SEAlEO CAN~lOW PROFilE TYPE YY GRAOE IV 
WT/LBS. A B D 

.16 1.25 1.25 aa 

.30 1.50 1.3a 1.13 

.52 1.8B 1.50 1.50 

E 
.55 

1.00 
1.13 
1.38 
1.63 
l.aB 
2.13 

OPEN FRAME WITH EPOXY COATING (OA EXAMPLE) 

ENCAPSULATED DIMENSIONS-TYPE ZZ GRAOE V 
SIZE WT IlBS A B C D 

25 .15 1.34 LI6 .94 1.000'-
37 .26 1.60 1.32 1.28 1.157" 
50 .51 1.95 1.57 1.56 1.500 

--~.2~---~~-

75 1.3 2.57 
87 2.1 2.98 

100 2.8 3.33 

E 
.828 
.875~ 

1.125 
1.250 
1.438 

SlVzV 

This line of utility translormers offers the design engineer a valuable tool for proving 

design concepts at minimum cosl. Because they are lightweighl and built to Mil·Spec 

they can be used equally as well as final design components. Primaries and secondaries 

both have two 57% Volt windings. Built for a basic 400CPS operalion, they will operate 

57V, v eflectively-and with small phase shift·up to 20KC. Specifications are al 25'C at rated 

voltage, 400 cycle. For suggested circuit applications, write for product bulletin MT·!. 

These miniature 60 cycle transformers are especially designed for small 
DC power supply and other control applications, where a voltage ste-p 

~~~t~ve~;d{o~ ~s:!~~o~ev~~~ A~,hese~~~~~~~d w~~~in;~It~a;: ~~~~;re~a:! I 
and are Bi-Filar wound for balanced resistance and voltage. Rated I 
secondary current (I) is based upon regulation' of 15%. Maximum 
secondary current (I Max.) is determined by a temperature rise of I 
~~o;;:). fr~:o~~ar~m~~:~t v:~t;:eoC{V~r i!h~t s~ao;:d c~~~~n~u~;~~t indicated I 
FREQ. RANGE 50-400 CPS 1 

T 
115 V RMS 

60 CPS 
C.T 

SIZE 25 

0.DI5 
0.030 
0.038 

-25 ·--0:060 
20 0.D75 
12.6 0.120 
1O--0:I50~ 

6.3 0.240 
3.12 0.480 

SIZE 100 
."_=~~~=;;:-=~~;~I p = 30 VA I Max.::;:: 2.3 x I I 

~~:;~ --k~~~ I, 

100 0.30 
50 0.60 I 

.--iC;~i_-~--~--ii-i'i-I-~~O.---~--~O.~ I 
l~m~ ~~ U~ 1 

.-·~~;---~'---_~~I _ :~~~~:~ :~6 -- ;~~ 1 
100CTl5 6.3 4.80 1 

SIZE 
25 
37 
50 

WT/LBS. 
.078 
.1. 
.35 

OPEN FRAME DIMENSIONS 

ORDERING INFORMATION MAGNETIC CIRCUIT ELEMENTS INC 
I. Order by complete part number. For example: OA75CT2); CA87MTl; C025FL26; EA62RT24. 

2. Price breaks at 2, 3, 5, 10,25, plus six more to 1000. ContacJ facJory for ).g quantity price list 
and larger quantity quotations. 

DEL MONTE RESEARCH PARK 

2455A GARDEN ROAD, MONTEREY, CALI FORNIA 93940 
TElEPHONE (408) 373·0456 

2862 See YELLOW SECTION for Local Offices, Phones eem/1969 
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MCE MINIATURE FILTER INDUCTORS c ITIce 

APPLICATION FEATURES 

Miniature inductors, primarily for use in DC power· r--SIZE 25 ) 
FL & N L SERIES INDUCTORS 

TYPICAL SMOOTHING·FILTER SCHEMATIC 
supply smoothing· filter applications, are offered in 
two series (1) the linear FL SERIES and (2) the FL SERIES 
"swinging" NL SERIES. [LEe. L±25% 

PART NO. HENRIES 
The FL SERIES inductors are especially suited for 25FL20 .00053 
requirements where the DC will be 50 to 100% of 25F'L21 .0013 

I·DC rated. They will provide the most inductance in 25FL22 .0021 
25FL23 . oem 

this range. 25FL24 :~l 
The NL SERIES inductors are generally more suitable 

25FL25 
25FL26 .013 

where the DC will vary between 10 to 100% of I·DC 25FL27 .021 

rated. The inductance at rated I·DC is approximately 25FL28 .033 
25F129 

:~l % of the value at I·DC = O. 25FL3D 

Both SERIES are listed by size in the tables of speci· 
25FL31 ." 25FL32 .21 

fications. The V, I·DC, and R are the same for simi· 25FL33 ·33 
25FL34 :§; lar part numbers, only the inductance values and 25F1..35 

characteristics are different. 25FI..36 1.3 
25FL31 2.1 

All parts are available in any of the MCE Miniature 25FL38 3·3 

Line package options (OA, OB, EA, CA, etc.). 25FL39 5·3 

V-RMS I·ot 
VOLTS MA 

60 CPS 

.240 2040 

.310 1620 

.385 1280 

.485 1020 

.600 808 

.800 641 
1.00 508 
1.25 403 
1.55 320 

~:!l 253 
201 

3.10 159 
3.90 126 
4.95 100 
6.00 80 
8.00 63 

10.0 50 
12.5 40 
16 31 
20 25 

R 
OHMS 
::1::20% 

.09 

.15 

.23 

.36 
·59 
.91 

1.4 
2.2 
3.5 
5.4 
8.1 

14 
22 
36 

~l 
140 
220 
360 
570 

NL SERIES 
L MIN. ELEC. 

HENRIES PART NO. 
.0017 
.0027 
.0044 
.0069 
.011 
.011 
.028 
.044 
.070 
.11 
.is 
.28 
.45 
·71 

1.1 
1.8 
2.9 
4.6 
7-2 

11. 

25NL20 
25NL21 
25NL22 
25N.L23 
25NL?4 
25NL25 
2SNL26 
25NL27 
25M.28 
25NI29 

25NL3° 
25NL31 
25NL32 
25NL33 
2SNL34-
25NL35 
25NL36 
25NL37 
25NL3B 
25NL39 

L 

I·DC -+- =r=C 
TYPICAL INDUCTANCE VS I·DC CHARACTERISTICS 

L NL SERIES 

L FL SERIES 

I· DC 

SIZE 37 SIZE 50 SIZE 62 
Fa. SERIES V·RMS I·ot R NL SERIES FL SERIES V-RMS 
ELEC. L±25% VOLTS MA OHMS L MIN. ELEC. ELEC. L ±25% VOLTS 

ART NO. HENRIES 60 CPS ±20% HENRIES PART NO. PART NO. HENRIES 60 CPS 

31FLl8 .0010 .465 3250 .059 .C1Ol9 37NL18 50FL17 .0021 1.00 
31FL19 .0016 .600 2580 .092 ,0031 37NLl9 SOFLIS .0033 1.25 

37TI.20 .0025 .750 2040 .150 .0048 l7NL20 50FL19 .0052 1.55 
37F121 .0040 .900 1620 .23 .0077 l7NL21 50FL20 .0083 1.95 
rlFl22 .ooSJ 1.1~ 1280 .J6 .012 3~2 50FL21 .013 2.45 
37TI.23 .010 1.45 1020 ·59 .019 37NL23 SOPL2z .021 3.16 
31TI.24 .016 1.B5 808 ·93 .031 37NL24 50FL23 .033 3.90 
31FL25 .02, 2.35 641 1.5 .049 37NL25 50FL24 .052 4.90 
37FL26 .040 2.95 508 2·3 .078 l7NL26 50FL25 .083 6.00 

~+~8 .06~ po 40l U .12 l:rutiA 
SOFL26 .13 8.00 

.10 .70 320 .20 50FL2i .21 10.6 

37FL29 .16 6.00 253 9.2 .31 37NL29 50FL28 .33 12.5 
37FL30 .25 1.S0 201 15 .50 31NL3° SOFL29 ·52 15.5 
37FL31 .40 9.5 159 23 .79 31NL31 SOFL3° .83 20.0 

nFLl 2 .6l 12 126 37 Ll 31NL32 SOFL31 l.l 25·0 
37FL33 1.0 15 160 $8 2.0 3tNL33 50I'L32 2.1 31.S 
37FL34 1.6 19 80 92 3.2 JTNL34 50FL33 3·l 39·5 
37FL35 2.5 24 63 150 5.1 31NL35 50FL34- 5·2 50 
31FL36 4.0 30 50 230 8 37NL36 50FL35 8.3 65 

6.3 l8 40 380 13 SOFL36 13 80 
10 4B 26 56FL37 21 160 

I·ot R 
MA OHMS 

:±:2D% 
4100 ,066 
3250 .11 
2580 .17 
2040 .26 
1620 .41 
1286 .66 
1020 1.1 
808 1.6 
641 2.6 
508 4.3 
403 6.1 
320 11 
253 17 
201 28 
159 45 
126 68 
100 110 

80 190 
63 270 
50 430 
46 670 

NL SERIES FL SERIES 
L MIN. ELEC. ELEC. L ±2S% 

HENRIES PART NO. PART NO. HENRIES 
.0027 
.0043 
.0c68 
.011 
.017 
.021 
.043 
.068 
.11 
.17 

SONL17 
50NLIB 
SONLI9 
50NL20 
S0NL21 
500122 
S0NL23 
SOI;'L24. 
50NL25 
50NL26 
50Nl2( 
50NL28 
50NL29 
50N.L3° 

62FL16 .0023 
62 FL17 .0036 
62H.lB .0058 
62F'L19 .0091 
621'120 .015 
62FL21 .023 
621'122 .036 
62FL23 .058 
62FL24. .091 

i~~g :;1 
62FL27 .36 
62FL28 .S8 
6?FL29 .91 

V·RMS I·ot 
VOLTS MA 

60 CPS 

1.40 5170 
1.75 4100 
2.20 3250 
2.75 2S80 

u: 204-0 
1620 

S.5° 1280 
7.0 1020 
9.0 808 

11.0 641 
14-.0 508 
17.5 403 
22.5 320 
28.0 253 

R NL SERIES 
OHMS L MIN. ElEC. 
±20% HENRIES PART NO. 

.059 .0035 62NLl6 

.093 .0056 62NLl7 

.14 .0087 62Nl.18 

.22 .014- 62NL19 

:;1 .022 62N120 
.035 62NL21 

.89 .oS6 62NI22 
1.4 .088 62NL23 
2.2 .14 62NI24 
3.6 .22 ~~t 5·7 .36 
8.9 .57 62NL27 

14 .9 62NL28 
22 1.4 62NI29 

.28 

.44 

.70 
1.1 
1.8 
2.B 
4.5 
1.1 

11 
18 

~g~~s 
50NL33 
50NL34 
SONL35 
50NL36 

355 201 J6 i:I 62NLW 
45 159 59 62NL31 ~~[~ '~:~J-----B~--~~~~--~~--~~~ 
55 126 90 5.7 62NL32 
70 100 150 9.2 62NL33 
90 80 240 15 62NL34 

62FL32 3.6 
62FL33 5.8 
62FL34 9.1 
62FL35 15 115 6J 360 2l 

140 §+~jA Hllt~J 31 570 
37FL39 16 60 25 930 32 37NL39 SOFL38 33 125 31 1100 

29 
45 
72 

5ONL3( 
SONL38 
50NL39 

62TI..]6 23 
62FL37 36 180 

*~~st 50 580 37 
40 940 59 62NL37 

SOFL39 52 160 25 1700 62FL3B 58 225 31 1500 93 62NL38 
62FL39 91 285 25 2200 150 62NL39 

SIZE 75 SIZE 87 SIZE 100 
FL SERIES 
ELEC. L ±25% 

PART NO. HENRIES 

75F1.15 .0029 
75FLl6 .0047 
75FLl7 .0076 
7SFL18 .012 
75FLl9 .019 

fSFL25 .30 
75FL26 .48 
75Fl27 .16 
7SFL28 1.2 

+1~8 \:8 
75FL31 4.8 
7STI..32 7.6 
75FL33 12 
7SFL34 19 

V·RMS I·DC 
VOLTS MA 

60 CPS 
2.25 6510 
2.85 5170 
3.60 4100 
4.S5 3250 
5.)0 2580 
7.0 2040 
9.0 1620 

11.5 1280 
14.5 1020 
18.0 808 
23.0 641 
29.0 508 
36.5 403 
46 320 
60 253 
75 201 
90 159 

115 126 
145 100 
185 80 

R 
OHMS 
±20% 

.066 

.10 

.16 

.25 

:ig 
1.0 
1.5 
2.5 
4.0 
6.2 
9·9 

16 
25 

it 
100 
160 
260 
420 

NL SERIES FL SERIES 
L MIN. ELEC. ~ --t25% 

HENRIES PART NO. PART NO. HENRIES 
.0041 
.0064 
.010 
.016 
.026 
.041 
.065 
.10 
.16 
.26 
.42 
.66 

1.1 
1.7 
2.7 
4.2 
6.7 

11 
17 
27 

75NLl5 
75ID.16 
75NLl7 
75NL18 
75NL19 
75NL20 
7SNL21 
75NL22 
75NL23 
75NL24 
7SNL25 
75NL26 
75NL27 
7SNL28 
75NL29 
7SNL30 
75NL31 
15NL32 
7SNL33 
75NL34 

87F'L15 
87FLl6 
87FLI7 
87FL18 
B7FLI9 
57FL20 
87FL21 
87FL22 
87TI..23 
81FL24 
87FL25 
87FL26 
87FL27 
81FL28 
87FL29 
87FL30 
87FL31 
87FL32 
81FL33 

·000l 
.012 
.01B 
.029 
.~'" 
.073 
.12 
.18 
.)0 
.47 
.740 

1.2 
1.8 
3·0 

~:l 
12 
18 
30 

V·RMS I·DC 
VOLTS MA 

60 CPS 
5.10 6510 
6.40 5170 
8.10 4100 

10.2 3250 
12.8 2580 
16.2 2040 
20.4 1620 
25.7 1280 
32.4- 1020 
40.5 808 
Sl 641 
64 508 
81 403 

102 320 
128 253 
162 201 
204 159 
257 126 
324 100 

R 
OHMS 
±20% 

.12 

.19 

.30 

.47 

.74 
1.2 
1.8 
2.9 
4.6 
7.3 

12 
19 
lO 
41 
74 

120 
190 
300 
480 

NL SERIES FL SERIES 
L MIN. ELEC. ELEC. L ±2S% 

HENRIES PART NO. PART NO. HENRIES 
.010 
.016 
.025 
.040 
•063 
.10 
.16 
.26 
.41 
.65 

1.0 
1.7 
2.6 
4.2 
6.5 

11 
17 
26 
42 

87NL20 
87NL21 
87NL22 
87NJ.23 
87NL24 

87NL31 
871fl,32 
87NL33 

l00FL15 
l00FL16 
lOOFlJ.7 
l00FL18 
100F1.19 
l00FL20 
l00FL21 
100FL22 
lOOFL23 
l00FL24 
lOOFL25 
looFL26 
l00FL27 
lOOFL28 
lOOFL29 
l00FL30 
1OOFL31 
l00FL32 

.012 

.018 

.029 

.046 

.074 

.12 

.19 

.30 

.47 

.74 
1.2 
1.9 
3.0 
4.8 
7·5 

12 
19 
30 

V·RMS I·ot 
VOLTS MA 

60 CPS 

B.80 6S10 
11.1 5170 
13.9 4100 
17.5 3250 
22.0 25BO 
27.7 2040 
35. 0 1620 
44.0 1280 
55·S 1020 
70 808 
88 641 

III 508 
139 403 
175 l20 
220 253 
277 201 
350 159 
440 126 

R NL SERIES 
OHMS L MIN. ELEC. 
±20% HENRIES PART NO. 

.18 .016 l00NL15 

.29 .026 l00NLl6 

.45 .041 l00NL17 

.71 .066 l00NL18 
1.1 .10 l00NL19 
1.7 .16 lOONI20 
2.7 .26 lOONI21 
4.l .42 l00NL22 
6.9 .66 looNI23 

11 1.1 lOONI.?4 
17 1.7 lOONI25 
28 2.7 l00Nl26 
45 4.2 l00Nl27 
73 6.8 lOONL28 

no 11 l00NI29 
190 17 1ooNL30 
290 28 l00NL31 
"50 42 l00NL32 

r-----------------------------__ ~ ____________ ~NOTES:L_ ____________ ~ ______________________________ ~ 

1. The inductance values given are at the corresponding V·RMS 60 CPS 4. 
voltages and I·DC = O. For test purposes, it is recommended that inductance 5. 

~e~~;'JJ:;~;;: i~~t;Z~:nt~y b~~~~:no~eih~r r!/~ti~:,~h~1gh T~~ :~It~~~~~~~:~ 6. 
and low Q values at 60 CPS. 7. 

2. For canned parts (CA, etc.) with very small resistance values (R:S;;I.0), the 
total resistance at the terminals is slightly higher than the table values. If B. 

Insulation resistance =0:1000 megohms @ 500 V·DC. 
All electrical data is @ 25 ",5°C. 
For complete packaging information refer to appropriate Package Bulletins 
(OA, OB, EA, & CAl. 
Sizes 25 and 37 encapsulated parts (EA) have only 2 thru holes. 
All OB type parts with part numbers ending with 15, 16, or 17 have self 
leads (solid) with s/eeving. required, request this data giving complete part number. 

3. Dielectric withstanding voltage: 500 V·RMS 60 CPS. 9. Specify complete part number, e.g. OA25FL20, OB37NLlB, EA50FLl7. 

OA OB 

TERMINAL/LEAD LOCATION 

CA EA SIZES 50·100 EA SIZES 25-37 

:J :J 
co co 

o 

o 
TOP VIEW TOP VIEW .225 

ORDERING INFORMATION 

1. Order by complele part number. For example: OA75CT21; CA87MTl; CD25FL26; EA62RT24. 
2. Price breaks at 2, 3, 5, 10, 25, plus six more to 1000. Conlacl factory for 1·9 quantity price list 

and larger quantity quotations. 

.113 

MAGNETIC CIRCUIT ELEMENTS INC 
DEL MONTE RESEARCH PARK 

2455A GARDEN ROAD, MONTEREY, CALIFORNIA 93940 
TELEPHONE (408) 373·0456 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2863 



S Eell 0 N 5600 M.\iij'ffid 

MCE PRODUCT BULLETIN SUB-MINIATURE 
LINE 

INTEGRATED CIRCUIT AUDIO OUTPUT TRANSFORMERS 

APPLICATION FEATURES 

MATCH INTEGRATED CIRCUITS - Specifically designed to 
provide isolation and impedance matching for popular power 
integrated circuits in 1f2 to 1 watt power output range. 
CHOICE OF SINGLE·ENDED and PUSH·PULL INPUTS 
PACKAGING FOR P.C. BOARDS - Epoxy Encapsulated unit 
at moderate cost for plug in on Standard 0.1 inch 
grid spacing. 

HT SERIES - SINGLE ENDED INPUT 

22n 
4 

3 
16n 

2 
8n 

PRI. 

1 
COM 

SCHEMATIC 

6 

SEC. 

5 

SPECIFICATIONS & FEATURES 
1. Primary impedance - matching taps 

for 8, 16 or 22 ohms. 
2. Insertion loss - less than 1 db under 

matched conditions. 
3. Input power capability - 1 watt. 
4. Primary unbalance DC - 10 

milliampere capability. 
5. Primary DCR - 1.78 ohms ±20%. 

FT SERIES - PUSH PULL INPUT 

3 6 

If:, PRI. 

2 SE~ 

If:, PRI. 

1 5 
SCHEMATIC 

SPECIFICATIONS & FEATURES 
1. Center tapped primary - Class B 

collector-collector matching 
impedance 220/260 ohms. 

2. Inseration loss - less than 2 db under 
matched conditions. 

3. Input power capability - 1 watt. 
4. Primary unbalance DC - 6 

milliampere capability. 
5. Primary DCR -7.9 ohms ±20% 

each half (1-2 or 2-3). 

PART 
NUMBER 

EB18HT27 
EB18HT28 

EB18HT29 
EB18HT30 

EB18HT31 
EB18HT32 

EB18HT33 
EB18HT34 

SECONDARY 
IMPEDANCE 

OHMS 

4.8 
7.5 

12 
19 

30 
48 

75 
120 

EB18HT35 190 
EB18HT36 300 

PART 
NUMBER 

EB18FT29 
EB18FT30 

EB18FT31 
EB18FT32 

EB18FT33 
EB18FT34 

EB18FT35 
EB18FT36 

EB18FT37 
EB18FT38 

SECONDARY 
IMPEDANCE 

OHMS 

4.8 
7.5 

12 
19 

30 
48 

75 
120 

190 
300 

TURNS RATIO 
PRI (1-4) 
:SEC (5·6) 

2:1 
1.58:1 

1.26:1 
1:1 

1:1.26 
1:1.58 

1:2 
1:2.52 

1:3.16 
1:4 

TURNS RATIO 
,/, PRI (1-2) 
:SEC (5-6) 

3.16:1 
2.52:1 

2:1 
1.58:1 

1.26:1 
1:1 

1:1.26 
1:1.58 

1:2 
1:2.52 

SECONDARY 
DCR ± 20% 

OHMS 

.46 

.73 

1.2 
1.8 

2.9 
4.6 

7.3 
12 

18 
29 

SECONDARY 
DCR ± 20% 

OHMS 

.79 
1.3 

2.0 
3.2 

5.0 
7.9 

13 
20 

32 
50 

MECHANICAL SPECIFICATIONS 

Note: When driven from a 'stiff" source or at reduced power, both low fre· 
quency response and distortion characteristics are considerably improved. 
The degree of improvement is dependent upon the characteristics of the 
driving amplifier employed. 

ADDITIONAL SPECIFICATIONS 
1. Maximum Temperature Rating = 130·C. 
2. Dielectric withstanding voltage = 500V-RMS 60 Hz. 
3. Insulation resistance ~ 1000 megohms @ 500 V-DC. 
4. All electrical data is at 20 ±5°C. 

INDICATES .82 MAX. MARKQT 
#1 PIN 1 

.031 DIA. PINS .25 MIN. 
TINNED ~ 

NUMBERS 
FOR REF. 

ONLY 

[
.875 DIA'~ , I 
MAX. 

000 
1 3 5 

.500 

~ 

WT. = .042Ibs HT SERIES FT SERIES 

MAGNETIC CIRCUIT ELEMENTS INC 2455A GARDEN ROAD, MONTEREY, CALIFORNIA 93940 

DEL MONTE RESEARCH PARK TELEPHONE (408) 373-0456 

2864 See YELLOW SECTION for Local Offices, Phones eem/1969 



i§§,iiij,ffifflj SECTION 5600 

, 6 RICHTER COURT MAGNETICO INC East Northport, L. I., N. Y. 11731 
, ,e Tel: 516 - 261-4502 

STANDARD MINIATURE 400 Hz POWER TRANSFORMERS LET MAGNETICO'S EXPERT ENGINEERING STAFF TACKLE YOUR 
SPECIAL REQUIREMENTS FOR: 

PRODUCTION TOROIDAL WINDING 
HI Q INDUCTORS 
INVERTER TRANSFORMERS 
DC - DC CONVERTER 

TRANSFORMERS 
DIGITALLY TAPPED 

TRANSFORMERS 

CONDENSED PERFORMANCE DATA - PRIMARY VOLTAGE 115 VRMS 

PRECISION RATIO 
TRANSFORMERS 

MAGNETIC AMPLIFIERS 
PRECISION REFERENCE 

TRANSFORMERS 
PULSE TRANSFORMERS 
WIDE BAND TRANSFORMERS 

ALL UNITS DESIGNED TO MEET MIL-T-27B, GRADE 4, CLASS S. LIFE EXPECTANCY X, MILITARY DESIGNATION TF4SX01YY 

Catalog VA Secondary 0.0. Height Nominal Nom. Nom.' 
Number Rating Voltage (RMS) ±YJz ±J;z Weight Reg. Temp. Rise Price 

9500 2 5-300 V 1" '%2" 1 oz/ 30 gm 18% lOoC $19.00 
9501 4 6-300 V I" lY{6" 1.20z/ 35 gm 15% 12°C 19.00 
9502 5 6-300 V I" 7/8" 1.50z/ 45gm 10% 18°C 19.00 
9503 9 5-300 V 1" lX6" 2.10z/ 50 gm 8 % 20°C 19.00 
9504 30 5-300 V I" 1112" 5.3 oz/ 150 gm 7% 23°C 19.00 

10548 75 10-300 V 2" 17{6" 100z ±3% 30°C 40.00 
10549 150 10-300 V 21/4" IJl'6" 180z ±3% 40°C 60.00 

* ° ApprOXimately 3 less on 2 X 2 X 1/8" aluminum plate 

HOW TO ORDER: 
IMMEDIATE DELIVERY FOR PROTOTYPE QUANTITIES 

EXAMPLE: SECONDARY 
VOLTAGE 

Order Magnetico Standard Units directly by using the 
Magnetico Part Number. 

VA RATING SECONDARY VOLTAGE _S_C_HE_M_A_T_IC __ -=S",H.::IE:.:L=D __ 
Catalog Number 6.0 thru 300 (VRMS) X - No Tap N - No Shield 

To order a 115 V 400 Hz to 26 V center 
tapped, 6 VA power transformer with no 
shield. Order Magnetico NUmber: 9602-
26·T-N. 

VA RATING 

9602 
SCHEMATIC 

T 

26 
SHIELD 

N 

• 
T - Center Tap S - Electrostatic 

Shield 

" SCOTT -T -TRANSFORMERS 
For Use in SOLID STATE 
SYNCHRO SYSTEMS 

Typical 400 Hz Resolver To Synchro Converter Transformers 

Output Load Input Z 
Input Voltage Typical Typical Accu-

Voltage 3 Phase Min. Ohms racy 
Part 2 Phase 3 Wire Ohms Open Arc 
NO. 4 Wire (L-L) (L-L) CKT Minutes Size Inches 

10084 11.8 11.8 150 2K 1 x 2 x .65H 
10085 11.8 11.8 150 2K 1 x 2 x .65H 

10086 6.0 11.8 150 1K 1 x 2 x .65H 

10087 6.0 11.8 150 lK 1 x 2 x .65H 

10088 9.0 11.8 300 2K 1.5 13/B x 23/4 x .65H 

10089 9.0 11.8 300 2K 5 13/B x 23/4 x .65H 

10090 9.0 90 2500 2K 1.5 13IB x 23/4 x 7/8H 

10091 9.0 90 ~500 2K 13iB x 23/4 x 7/BH 

Typical 400 Hz Synchro To Resolver Converter Transformers 

Trans-
Input I I Output Secd'y for-

Voltage Z· Z (RMS) D.C. mati on 
Part (Volts) In Out Null Vollag Res. Accur- ~ Wt. 
No. (L-L) (Ohms) (Ohms) (MV) (Volls) (Ohms) acy** (Oz.) Size Inches 

9652 11.8 lOOK 11 <1 23/4 x 13/8 
x 7/8 H 

9514 90 IMeg 11 <1 4.25 , 5 23;' X 13/8 
X Y8 H 

95\>1 11.8 10K <1 1.75 4 2 min. 3 1 x 2 
of arc x%H 

10472 11.8 2K 25 < 10 15 5 min. 0.6 3/4 x 1.5 
of arc x 3/8 H 

• TYPICAL @ RATED VOLTAGE. ** DEPENDENT ON LOAD. 
SPECIAL UNITS AVAILABLE ON REQUEST 

MAGNETICO DIGITAL RATIO 
TRANSFORMERS 

Model 

M450 

M460 

• 5 mh to 5 H • PC Board Mounting 
• Unequalled Temperature Stability • Maximum Q-Minimum Size 
• - 55 to + 125°C operation • Available from stock 
• Military Desi ion TF5RX20ZZ • Unit price - $9.00 - $16.00 

IMP-TRANZ 
WIDE BAND IMPEDANCE MATCHING TRANSFORMERS 

FOR USE IN: 

• impedance matching 
• antenna matching 
• balanced mixers 
• input, output, and 

interstage coupling 

ODB 

503~~Z BROAD BAND IGHz 

F, 

10721A 50 ohm/50 ohm 
B 75 ohm/ 75 ohm 
C 100 ohm/lOO ohm 

10722A 50 ohm/50 ohm 
B 75 ohm/ 75 ohm 
C 100 ohm/lOO ohm 

10723A 50 ohm/50 ohm 

107240 50 ohm/200 ohm 
E 75 ohm/300 ohm 

107250 50 ohm/200 ohm 
E 75 ohm/300 ohm 

• D.C. isolation 
• pu Ise and reflectometry 

devices 

• voltage/current, 
step up, step down 

COLOR DOT PIN 1 
NUMBERS REF. ONLY~ _______ ~ 

[J:: .5 2 • 

~'-+25~ 
q ' 54 

---'- 0 0 0 

1~r-
PRICE 

Unbalanced/Unbalanced $15 

Unbalanced/Unbalanced Phase Reversing 15 

Unba la nced/Ba lanced 

Unba lanced/Ba la nced 
Unba la nced/Ba lanced 

Unba la nced/Ba lanced 
Unba lanced/Ba la need 

Symmetrica I 

Unsymmetrical 
Unsymmetrical 

Symmetrica I 
Symmetrica I 

15 

15 

15 

10726A 50 ohm/50 ohm Unbalanced/Unbalanced Reversing, D.C. 15 
Isolated 

B 75 ohm/ 75 ohm 

Accuracy 
10V 10 Input Max Nom. 

Ralio Max Frequency Imped- Input Out. Reso-
Range I~put Range ance Vollage Res. lulion Size WI Price 

0.000000 1 part 50 to 200K .35 x f 4 ohm Con- 3'/2" H 73/4 $425.00 
to per to @ (f in Hz) lin- x Ibs. 

1.111110 million 10,000 Hz 400Hz notto uous 19" W 
at 50 to exceed x 
3000 Hz 350V 81/2"0 

0.000000 1 part 30 to 250K 2.5 x f 8 ohm Con· 31/2"H 9 $500.00 
to per to @ (f in Hz) lin· x Ibs. 

1.111110 million 1,000 Hz 60Hz not to uous 19" W 
at 30 to exceed x 
400 Hz 350V 8'12"0 

eem / 1969 See YELLOW SECTION for Local Offices, Phones 2865 
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4'_111,1,1_0,.,., 

AUDIO 
BLOCKING OSCILLATORS 
CHOPPER INPUT 
CONTROL 
CONVERTER - DC to DC 
DEMODULATOR 
DRIVER 
FILAMENT 
FILTER REACTOR 
INSTRUMENT 
INDUCTORS 
INPUT 
INTERSTAGE 
ISOLATION AUDIO/DRIVER 
ISOLATION 60 & 400 Hz 
LINE MATCHING 
MICRO MINIATURE 
MICROPHONE 
MINIATURE 

CUSTOM TRANS 
J 

~?$ , 
.] 

DESIGNED TO 
MEET YOUR NEEDS i 

11 
Call our design staff to assisl£; 
in all aspects of application a. 
specification. Extensive desi 
and large specialized 
stocks enable our 
division to render 
rapid service. 

Phone: (516) 
561-6050 

OUTPUT ~ 

PLUG·IN . ..w.:i,~':·""'i;'" 
POWER 60 .&24. "Iff;;' 
powEI'JBaE!1f:tASE;r 
P!fCJI~t~f,~R!Mt~,;¥ 
PKlftl'!l1;;wReUll; .:;; 
JU:~:ni:111f::7""'" ". 
SERVO 
STEP DOWN .... 
STEP Upc ji/~/~ 

TORQUfAl: INOuetORS ., . 
TIHtOIDAL,Pd'WER 4011 'liz 
TRANSiStOR 

GENERAL OFFICES: 
MICROTRAN CO., INC. 
VALLEY STREAM 
NEW YORK 11582 
PHONE: 
516 - 561-6050 

WESTERN 
REGIONAL OFFICE 
PHONE: 213 -656·0380 

CATALOG TRANSFORMERS 
DELIVERY FROM STOCK 
THROUGH FRANCHISED DISTRIBUTORS 
ALA.-Birmingham 35233 
MG Electrs. & Equip. Co. 

CALI F.-Hollywood 90027 
Hollywood Radio & Electrs. 
Lynwood 90262 
Moltronics, Inc. 
Menlo Park 94025 
Hollywood Radio & Electrs. 
San Jose 95112 
Weatherbie Ind. Electrs. 

COLO.-Denver 80203 
Electronics Parts Co. 

CONN.-Waterbury 06720 
Bond Radio Supply 

DIST. OF COL.
Washington 20001 
Electr. Wholesalers, Inc. 

FLORIDA-Orlando 32809 
Hall·Mark Electronics Corp. 

ILLINOIS-Chica~o 60624 
Newark Electronics Corp. 

IND.-Indianapolis 46225 
Graham Elec. Supply Inc. 

IOWA-Cedar Rapids 52406 
Deeco, Inc. 

KANSAS-Wichita 67201 
Radio Supply Co., Inc. 

MD.-Baltimore 21230 
Pyttronic Industries, Inc. 

MASS.-Waltham 02154 
Radio Shack Corp. 
Watertown 02154 
QPL Electr. Dis!., Inc. 

MO.-Kansas City 64111 
Radiolab, Inc. 
St. Louis 63134 
Hall·Mark Electronic 
Corp. of St. Louis 

N. I.-Moorestown 08507 
Angus, Inc. 
Springfield 07081 
Federated Purchaser, Inc. 

NEW MEXICO
Albuquerque 87108 
Electronic Parts Co. 

N. Y. (Metropolitan)
Elmhurst 11369 
Cramer/Esco 
Farmingdale 11735 
Arrow Electrs., Inc. 
East Farmingdale 11735 
Harrison Electrs. Corp. 
Lynbrook 11563 
Peerless Radio Corp. 
New York City 10011 
Term'l Hudson Elect. Corp. 

N. Y. (Upstate)
Binghamton 13902 
Federal Electrs., Inc. 

Buffa 10 14202 
Summit Dis!. Inc. 

OHIO-Cincinnati 45210 
Newark·Herrlinger 
Distributing Corp. 
Cleveland 44125 
W. M. Pattison Supply Co. 
Dayton 45402 
John A. Becker Co. 

PENNA.-McKeesport 15135 
Barno Radio Co. 

TENN.-Nashville 37203 
Electra Distributing Co. 

TEXAS-Dallas 75231 
Hall·Mark Electrs. Corp. 
Houston 77001 
Lenert Company 

WASH.-Seattle 98121 
Washington Electrs., Inc. 

See full listing of off-the-shelf items in the RADIO· ELECTRONIC MASTER 
2866 See YELLOW SECTION for Local Offices, Phones eem/1969 



NEW MINIATURE 
TYPE Mev-, 

SECTION 5600 

~
~'B·-----.'T STYLE O-OPEN TYPE 

NAil external capacitor 

T 
o 0 ----"B"ll QJY'c" 

STYLE E-ENCLOSED "A" 
wend belts & wire 

leads, external capacItor 

;A" 1 CV120-C thru 
./ b ~ CV1000-C ~

~"B"~" 

,;<o-----..!!BL......,.-

sT~L;n~h~~s1~~lED Ofil'~ 
inte.rnal screw ter~inals. /A T 

Internal capacitor L.I!, "e" 

CV7.5-C Ihru 1 
CV60-C 

~ 

CONSTANT VOLTAGE TRANSFORMERS 
STATIC-MAGNETIC VOLTAGE REGULATING TRANSFORMERS 

NORMAL HARMONIC TYPES 

• Output capacity from 0.5 to 3,000 VA 
• Instantaneous, continuous voltage regulation 
• No tubes or manual adjustments 
• Ratings made to order at low cost 
• Compact, single-unit design 
• Low-cost open types for component applications 
• Heavy-duty, enclosed types for accessory uses 
• Single or multiple secondaries 

NTC constant voltage transformers maintain output 
voltages within one percent with input voltage fluctuations 
up to 15 percent. Regulation is instantaneous, continuous 
and completely automatic. Operating on principles of ferro
resonance, the transformers have no tubes, moving parts or 
separate saturable reactors. 

Most important, the design of NTC constant voltage 
transformers enables their outputs to be made exactly to 
your specifications - and at decidedly low co£t even in 
small quantities. With only a few basic lamination configu
rations and windings, virtually any output voltage/current 
combination can be obtained. Since the transformers are 
designed to your specific requirements they often eliminate 
costly circuitry and expensive components, 

POWER 
SUPPLIES, 
too ... 

Neshaminy's engineering skills are at your service for 
the design and quantity production of complete, regu
lated power supplies in any capacity and rating. Let us 
discuss your next requirement. 

Net Regulated Input Voltage VA Model User Output Range Output Price Voltage (60 cycles) 

MCV-1 $ 12.7S S or 118 9S-130 0.6 
CV7.5-E 12.00 6.3 or 118 95-130 7.S 
CV7.5-C lS.00 6.3 or 118 9S-130 7.5 

CV1S-E 14.00 6.3 or 118 95-130 lS 
CV15-C 16.50 6.3 or 118 95-130 15 

CV30-E 16.75 6.3 or 118 95-130 30 
CV30-C 19.00 6.3 or 118 95-130 30 

CV60-E 20.25 6.3 or 118 95-130 60 
CV60-C 22.50 6.3 or 118 95-130 60 

CV120-0 27.80 6.3 or 118 95-130 120 
CV120-C 33.50 6.3 or 118 95-130 120 

CV150-0 35.00 6.3 or 118 95-130 150 
CV150-C 42.00 6.3 or 118 95-130 150 

CV250-0 44.00 118 95-130 or 190-260 250 
CV250-C 51.00 118 95-130 or 190-260 250 

CV500-0 69.00 118 95-130 or 190-260 500 
CV500-C 76.00 118 95-130 or 190-260 500 

CV1000-0 115.00 118 95-130 or 190-260 1000 
CV100O-C 126.00 118 95-130 or 190-260 1000 

Nominal Approx. Overall 
Dimensions. Mounting Inches Centers A B C 

1~. x 1~. 1,%. dia x 2~. 
2'¥a x PAl 2'12 x 23/4 X 37/a 

3 x 15A1 4 x 23/4 X 37/a 

2'¥a x 13/4 27/. X 23/4 X 37/a 
3x2 4'¥a x 23/4 x 37/a 

2'¥a x 2'12 3% X 23/4 x 3~a 
3 x 23/4 5'1. X 23/4 x 37fa 

2'¥a x 3'14 4'¥a X 23/4 x 37/a 
3 x 3'12 57/a x 23/4 x 37/8 

2'14 x 5'14 3'¥a x 6 x 6'14 
5x5 9'14 x6 x 7'1a 

2% x 5'14 33/4 X 6 X 6'14 
5x5 9%x6 x 7'1a 

3'14 x 5'14 4'¥a x 6 x 6'14 
5x5 10'14 x 6 X 7'1a 

4'14 x 5'14 5'¥a x 6 x 6'14 
5x5 11'14 x 6 X 7'1a 

7% x 5'14 83/4 X 6 X 6'14 
5 x 7'14 15~a x 6 x 7'1s 

Approx, 
Net Wt" 

Ibs. 

60z 
3 
4 

4 
5 

6 
7 

8 
9 

12 
14 

14 
16 

24 
27 

35 
38 

52 
56 

Style 

----
E 
C 

E 
C 

E 
C 

E 
C 

0 
C 

0 
C 

0 
C 

0 
C 

0 
C 

TYPICAL STANDARD MODELS 
1% output regulation. Closer reg
ulation to order. Output contains 
approx 14% total rms harmonic 
content. SPECIAL MODELS can 
be made quickly to exact require
ments in any step-up or step
down ratio of voltage to current 
with in the desired V A rating and 
with single or multiple second
aries, with or without centertaps. 
CV models also available for 50 
cycles, and MCV models for 50 
or 400 cycles. 

NOTES 
l. Cord/Receptacle kits, similar 
to that shown in illustration are 
available on all "c" style trans· 
formers of 118 VAC output 
rating. 
2. Specify required input voltage 
range on CV transformers from 
250 to 1000 VA. 
3. To specify output voltage 
required (6.3 or 118 VAC) add 
voltage to model number 
(Example - 15 VA cased trans
former with 118 VAC output 
would be model #CVl5-118l. 
4. "ell style units have built~in 
capacitors. Styles "E" and "0" 
have external capacitors. 

::rn: ;~o~;; ::::~~~o~~nts N ESHAMINY TRANSFORMER COMPANY Furlong, Penna. 
(215) 794-7411 

eem/1969 

NTC is a division of the .Neshaminy Electronic Corporation, manufacturers of JansZen Electrostatic high fidelity speaker 
systems and components, NTC input and power transformers are used in the high voltage bias supply of the 

JansZen Electrostatic. 

Prices and specifications subject to change without notice 

See YELLOW SECTION for Local Offices, Phones 2867 
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voltaga 

Saturable Core Reactors, from 50 
VA to 500 KVA. Single and 3 phase. 

Heating transformers for resistance 
and induction furnaces. All types. Up 
to 1200 KVA. 

See YELLOW SECTION for Local Offices, Phones 

Chokes, linear and sWinging. 0.1 mil· 
lihenry to 10 henry. 

Rectifying transformers and supplies, 
1, 2 or 3 phase. 1 to 3,000 amperes, 
up to 500 KVA. 

'High impedance type transformers, 
from 50 VA to 50 KVA and up to 
10,000 volts. 

Solid State SCR Power Controllers. 

eem/1969 
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WIDEBAND TRANSFORMERS - ~~L~: ::~O~WMHZ 
OVERALL DIMENSIONS (In.) 

Case Style W H Package 

AA 1.4 1.4 1.4 Aluminum Can 
BA 1.3 2.3 1.1 Hermetically Sealed Steel Can 
BB 1.3 2.6 1.1 Hermetically Sealed Steel Can 
FA 0.9 0.9 1.0 Hermetically Sealed Steel Can 
GA 0.9Dia. 1.1 Hermetically Sealed Steel Can 
HB 0.9 0.9 0.7 Hermetically Sealed Steel Can 
JA 0.8 2.0 0.8 Hermetically Sealed Steel Can 
LA, LB 1.7 2.8 1.2 Hermetically Sealed Steel Can 
NA 0.56 0.56 0.3 Molded Case 
MD 2.9 3.0 2.0 Hermetically Sealed Steel Can 

1 Watt Series in AA, BA, BB, FA, GA, HB Cases 
Unbalanced to Balanced Designs. Secondaries· are center·tapped and de isolated. 

Impedance Bandwidth Impedance BandWidth 
Type No. Ratio·Q MHz Type No. Ratio·Q MHz 

0001 50:50 .1-125 1300 75:100 .1-100 
0101 50:75 .1-125 1302 75:124 .1·100 
0200 50:90 .1-125 1400 75:150 .1-100 
0300 50:100 .1-100 1500 75:200 .1-100 
0307 50:124 .1-100 1501 75:300 .1-100 
0400 50:150 .1-100 1600 75:450 .1-60 
0500 50:200 .1-100 1700 75:600 .1-60 

'0503 50:200 .5-250 1701 75:600 .3-100 
0501 50:300 .1-100 1702 75:600 .007-8 
0600 50:450 .1-65 1800 75:800 .1-30 
0700 50:600 .1-65 1900 75:1200 .1-30 
0800 50:800 .1·60 1901 75:1850 .01-10 
0900 50:1200 .1-30 7700 600:600 .1-30 
1100 75:75 .1-100 • No de isolation. 

Unbalanced to Unbalanced Designs (No de Isolation) 

0103 50:75 .1-200 I 0504 50:200 .1-200 

25 Watt Series in BA and BB Cases 
Unbalanced to Balanced Designs. Secondaries are center·tapped and de isolated. 

0106 50:75 30·80 1303 75:100 30-80 
0305 50:100 30-80 1304 75:100 .1-30 
03011 50:100 .1·30 1401 75:150 .1-30 
0402 50:150 .1-30 1402 75:150 30-80 
0403 50:150 30-80 1509 75:300 30-80 
0507 50:200 30·80 1510 75:300 .1·30 
0512 50:200 .1-30 1703' 75:600 .1-30 
0701 50:600 .1·30 

100 Watt Series in BA and BB Cases 
Unbalanced to Balanced Designs. Secondaries are center.tapped and de isola,ted. 

0105 50:75 .5·30 I 0506 50:300 .5-30 
0304 50:100 .5·30 1403 75:150 .5-30 
0404 50:150 .5-30 1505 75:300 .5·30 

I kW Series in KA Case - 2 to 32 MHz 

Type No. 

0107 
0513 
0702 
1108 
1511 
1705 

Impedance Unb/Bal ([I) 

50: 75 
50:300 
50:600 
75: 75 
75:300 
75:600 

Special - Specify ratio, bandwidth, power 

Type 0102 JA Wide Band Adapter 

50[1 Unbalanced to 75[1 Unbalanced 
Low VSWR 
Flat 1 dB, 0.08 to 400 MHz 
BNC Connectors. 

BB 

11 
NA 

TYPICAL CHARACTERISTICS 
INSERTION LOSS-- VSWR ----

D'f;tJ II III lEt, 
.05 0.1 0.2 0.5 1 2 5 10 20 50 100 200 

FREQ (MHz) 

Subminiature Series in NA Case 

Unbalanced to Unbalanced Designs 
Unbalanced to Balanced Designs 
Balanced side center-tapped 

Impedance Bandwidth Impedance Bandwidth 
Type No. Ratio'[I MHz Type No. Ratio·Q MHz 

Non·inverting 0004 50:50 .06-400 
0002 50:12.5 .06-400 0509 50:200 .06-400 
0508 50:200 .06-400 

1101 75:75 .06-400 1506 75:300 .06-400 
Phase reversing 1507 75:300 .06-400 

0003 50:50 .06-400 
1106 75:75 .06-400 
2200 90:90 .06-400 Balanced to Balanced Designs 

Phase·reversing, dc isolated center-tapped 
0007 50:50 .06·400 

0510 50:200 .06-400 1107 75:75 .06·400 
2201 90:90 .06-400 1508 75:300 .06-400 

Video Series in LA Case 
Unbalanced to Balanced Designs. Secondaries are center-tapped and de isolated. 

0306 50:124 .001·20 I 1704 75:600 .001-10 
0511 50:200 .001-15 1902 75:1200 .001-9 
1301 75:124 .001·20 1903 75:1850 .001-6 
1502 75:300 .001·15 2300 90:124 .001-15 

Unbalanced to Unbalanced Designs - de Isolated. 
0005 50:50 .001-20 I 1103 
0505 50:200 .001-15 1504 

.001-15 

.001-10 

Extended Video Series - 20 Hz to 5 MHz 
Unbalanced to Balanced Designs, de Isolated center-tapped secondaries, 
LB case. 

Type No. 1307 Type No. 1706 

75Q Line Isolation Transformer - High rejection of noise between isolated 
"LO" sides of input and output. MD case, insulated BNC connectors. 

Type No. 1109 75: 75 

Hybrids - Power Dividers and Adders 

50-201 BD (50[1) 
75·201 BD (75[1) 

50·401 MA (50Q) 
75·401 MA (75Q) 

50 and 75Q ports; 1:2 and 1:4 division; 1 to 50 MHz bandwidth, 3!? dB 
isolation, 0.25 dB insertion loss, 1.2 VSWR, 0.50 phase and 0.2 dB amplitude 
balance. 

See Page 739 for Coils. See Page 1426 for Voltage/Current Calibrators and lab Potentiometers. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2869 



SECTION 5600 M"ltiU. 

NYTRONICS, INC. 
Transformer, Division 

THIRD AVENUE • ALPHA, NEW JERSEY 08866 • (201) 454·1143 • TWX: 510·235·2918 

NYTRAN Miniature Transformers for Printed Circuit Board Applications 
Designed to Meet MIL-T-27, Grade 5, Class R, Life X. 

Q l 
200 

L- .::0 j ;;-. 

'11 
300 410 

i 
I 

• Small size. Inexpensive. High Performance 

• Excellent Response • Stands Off PC Board 
• Epoxy·Sealed • Magnetic Shielding Optional 

Nytran miniature transformers are designed specifically for 

PC board and transistor applications. With impedances from 

200,000 ohms to 3.2 ohms, these standard transformers match 

almost every circuit requirement. Encapsulated into tiny .310 x 

410 x 465" high epoxy cases, Nytran transformers include gold 

plated leads for ease in soldering. A small step holds the lead 

exit above the circuit board for inspection, cleaning and ease of 

',oldering. An optional mu metal cover is also offered to protect 

the Nytran from stray magnetic fields. 

ELECTRICAL CHARACTERISTICS: 

Power: 50 milliwatts (300 Hz), 
750 mw at 1000 Hz 

Frequency Response: ±2 db from 300 Hz to 100 KHz 
Useful Frequency Range: To 100 Hz at reduced power 
Operating Voltage: 100 vdc to ground 
Test Voltage: 500 vac, rms 

PHYSICAL & ENVIRONMENTAL CHARACTERISTICS: 

Case Dimensions: .310" x .410" x .465" 
With Mu Metal Shield: .365 x .465 x .500" 

Lead Wire Diameter: .020" (nominal) 
Lead Wire Length: :v,;" standard 
Weight: 0.1 oz. (approxJ 
Environmental: Designed to meet MIL·T-27, 

Grade 5, Class R, Life X. 

Matching Impedance, NYTRONICS 
Part Ohms 

Number Application Primary Secondary 

3141·1' Input 200,000 CT 1,000 CT 
3141·2t Input 200,000 CT 1,000 
3141·3t Input 50,000 CT 1,000 CT 
3141·4 Interstage 25,000 CT 1,000 CT 
3141·5 Interstage 25,000 1,000 

3141·6 Isolation 10,000 CT 10,000 CT 
3141·7 Driver 10,000 CT 2,000 CT 
3141-8 Driver 10,000 CT 1,500 CT 
3141·9 Driver 10,000 CT 1,200 CT 
3141·10 Driver 10,000 CT 500 CT 

3141·11 Output 10,000 3.2 
3141·12 Output 8,000 CT 3.2 
3141·13 Output 7,500 CT 12 
3141·14 Output 5,000 CT 500 CT 
3141·15 Output 2,500 CT 300 CT 

3141·16 Output 1,600 3.2 
3141·17 Output 1,500 CT 600 
3141·18 Output 1,500 CT 12 
3141·19 Output 1,200 CT 3.2 
3141·20 Output 1,200 3.2 

3141·21 Output 1,000 CT 50 
3141·22 Output 1,000 CT 12 
3141·23 Output 900 CT 600 
3141·24 Output 800 CT 3.2 
3141·25 Isolation 600 CT 600 CT 

3141·26 Output 600 CT 12 
3141·27 Output 600 CT 3.2 
3141·28 Output 500 CT 600 
3141·29 Output 500 50 
3141·30 Output 320 CT 3.2 
3141·31 Output 300 CT 600 
3141·32 Output 300 CT 12 
3141·33 Isolation 150 CT 150 CT 
3141·34 Isolation 150 CT 12 
3141·35 Isolation 120 CT 3.2 

NYTRONICS 
Part Inductance, 

Number Application Henries 

3141·75 Audio Choke 6.0 
3141·76 Audio Choke 3.5 
3141·77 Audio Choke 2.0 
3141·78 Audio Choke 1.2 

3141·79 Audio Choke 0.80 
3141·80 Audio Choke 0.45 
3141·81 Audio Choke 0.30 
3141·82 Audio Choke 0.10 

NOTES: ·10 milliwatts at 300 Hl. t25 milliwatts at 300 Hz. 

2870 See YEllQW SECTION for local Offices, Phones 

ACTUAL SIZE 

Maximum 
de 

de Resistance, Unbalance 
In Primary Ohms 
Milliamps Primary Secondary 

0 5,300 110 
0 5,300 110 
0 3,800 75 
0.5 1.700 115 
0.25 1,700 115 

1,050 1,300 
1,050 300 
1,050 225 
1,050 200 
1.050 77 

0.5 1,050 0.70 
1 780 0.70 
1 750 2.5 
1.3 480 78 
1.8 265 48 

2.5 170 0.70 
3 165 85 
3 165 2.6 
J 120 0.75 
3 120 0.75 

3 105 8 
3 105 2.7 
4 100 85 
4 100 0.77 
4.5 66 85 

4.5 66 2.6 
4.5 66 0.75 
4.5 60 85 
3 60 8 
6 38 0.70 

6 38 85 
6 38 2.6 

10 18 21 
10 18 2.6 
10 16 0.70 

Maximum dc de 
Unbalance, Resistance, 
Milliamps Ohms 

2 1,700 
2 1,040 
2 610 
2 160 

2 100 
3 70 
4 45 
5 15 

t40 milliwatts at 300 Hz. CT=Centertap 

eem /1969 
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IE) H MIT E has the answer in variable transformers 
Seven basic physical types meet most industrial requirements with long, main
tenance-free life. Excellent regulation at any pOint within rated load; free from 
wave-form distortion. Direct-reading 2-scale (1 per side) dial supplied; CCW also 
available. New space-saving low power types VTl, VT02 and VT3 have adjustable 
shaft independent of brush assembly, 3-way terminals, instantly replaceable brush 
contacts and improved heat dissipation. Mounting: Easily replace other brands: 
VT2LN, VTl, VT02 and VT3 have '/.-32 thd. bushing; VT8 and VT20, Hole bolt 
mount; VT4, 3-hole bolt mount convertible to 4-hole with adapter plate. Enclosed 
Types: Gray hammertone-finish cases. Units with suffix B have exposed terminai 
panel and mounting base; E, ~xed type for table or panel mounting; F, portable 
with cord, outlet socket and fuse; G, deluxe portable with handle, circuit breaker 
and switch for overvoltage selection. Final suffix: V indicates with voltmeter; VA, 

SINGLE TRANSFORMERS 
Ohmite t----+---.----I 
Number 

, 
VTlt 120 1.0 0-120/132 
VTtN 120 1.2 0-120 
VT02t 120 1.75 0-120/132 
VT02N 120 2.0 0-120 
VT2LN 40 5.0 0-40 
VTlt 120 2.6 0-120/132 
VTlN 120 3.0 0-120 

VT4 120 3.5 0-120/132 
VT4N 120 4.75 0-120 
VT4LN 40 12.0 0-40 
VT8 120 7.5 0-120/140 
VTSN 120 10.0 0-120 
VT8lN 40 22.0 0-40 
VT8H 240+ 3.0 0-240/480 
VT8HN 240+ 4.0 0-240 
VT20 120 20.0 0-120/140 
VT20N 120 25.0 0-120 
VT20H 240+ 9.0 0-240/280 
VT20HN 240+ 11.0 0-240 

CASED, SINGLE-PHASE 
VTlEt 120 .8 0-120/132§ 
VTtNE 120 1.0 0-120 
VT1Ft 120 1.0 0-132 # 
VTtNF 120 1.2 0-120 
VT02Et 120 1.4 0-120/132§ 
VT02NE 120 1.6 0-120 
VT02Ft 120 1.75 0-132 # 
VT02NF 120 2.0 0-120 

VT4E 120 2.8 0-120/140§ 
VT4NE 120 3.B 0-120 
VT4F 120 3.5 0-140 # 
VT4NF 120 4.75 0-120 
VT4FC 120 3.5 0-140 # 
VT4NFC 120 4.75 0-120 
VT8E 120 6.0 0-120/140§ 
VTSNE 120 8.0 0-120 
VT8F 120 7.5 0-140 # 
VTBNF 120 10.0 0-120 
VTBFC 120 7.5 0-140 # 
VT8NFC 120 10.0 0-120 
VTBG 120 6.0 0-120/140· 
VTBGC 120 6.0 0-120/140· 
VT20B 120 20.0 0-120/140 
VT20NB 120 25.0 0-120/140 
VT20E 120 20.0 0-120/140§ 
VT20NE 120 25.0 0-120 
VT20FC 120 20.0 0-140 
VT20NFC 120 25.0 0-120 
VT20GC 120 20.0 0-120/140· 
VT20HB 240+ 9.0 0-240/2BO 
VT20HNB 240+ 11.0 0-240 
VT20HE 240+ 9.0 0-240/280§ 
VT20HNE 240. 11.0 0-240 
VT20HFC 240+ 9.0 0-240/2BO 
VT20HNFC 240+ 11.0 0-240 

Feature or 
Connection 

60 CPS' 
Low power, space saver 
Same, no Dver'olOltage 
Low power, space saver 
Same, no overvoltage 
High amps, low volts 
Low power, space saver 
Same, no overvoltage 

50 CPS' 
Basic, 3.5-amp model 
Same, no overvoltage 
High amps, low volts 
Basic, 7.5-amp model 
Same, no overvoltage 
High amps, low volts 
240 V input, 120 V tap 
Same, no overvoltage 
BaSIC 20-amp model 
Same, no overvoltage 
240 V input, 120 V tap 
Same, no overvoltage 

60 CPS' 
Fixed mounting 
Fixed mounting 
Portable 
Portable 
Fixed mounting 
Fixed mounting 
Portable 
Portable 

50 CPS' 
Fixed mounting 
Fixed mounting 
Portable 
Portable 
I n/out grounded VT4F 
In/out grounded VT4NF 
Fixed mounting 
Fixed mounting 
Portable 
Portable 
In/out grounded VTBF 
I n/ out grounded VTBN F 
Deluxe portable, handle 
I n/out grounded VT8G 
Basic case model 
No overvoltage 
Fixed mounting 
No overvoltage 
Portable 
Portable 
I n/out grounded 
Basic Case model 
Same, no overvoltage 
Fixed mounting 
Same, no overvoltage 
Portable 
Portable 

CASED WITH METERS, SINGLE-PHASE 50 CPS' 
VT8GCV 120 6.0 0-120/140· Voltmeter, grnd. conn. 
VTBGCVA 120 6.0 0-120/140· Volt/ammeter, grounded 
VTBGCVW 120 6.0 0-120/140. Volt/wattmeter, grnd. 
VTBNFCV 120 10.0 0-120 Voltmeter, grnd. conn. 
VTBNFCVA 120 10.0 0-120 Volt/ammeter, grounded 
VT8NFCVW 120 10.0 0-120 Volt/wattmeter, grnd. 
VT20GCV 120 20.0 0-120/140. Voltmeter, grnd. conn. 
VT20GCVA 120 20.0 0-120/140· Volt/ammeter, grounded 
VT20GCVW 120 20.0 0-120/140· Volt/wattmeter, grnd 
VT20NFCV 120 25.0 0-120 Voltmeter, grnd. conn. 
VT20NFCVA 120 25.0 0-120 Volt/ammeter, grounded 
VT20NFCVW 120 25.0 0-120 Vol t-wattmeter,grnd. 

27/. d ia. x 1'J{, d. 
27/. dia. x 1'J{, d. 
27/. dia. x 211,d. 
27/.dia.x211,d. 
2')\, d ia. x 2'/. d. 
27/.dia. x2'J{,d. 
27/. dia. x 2'J{,d. 

4%, x 4'/4 x 4'J{, 
4%2 X 43/4 X 417{t> 
4%,x4'/4 x 4'J{, 
47/. x 5Sf. X 5').(, 
47/. x 55/. x 5').(, 
47/. x 55k x 5').(, 
47/. x 55/. X 5').(, 
47/. x 5Sf" 5').(, 
71;' x 55/. X 8).(, 
71;' x 55/. X 8).(, 
71;' x 55/. X 8).(, 
71;'x5Sf,,8).(, 

3'/. x 21/2 x 4'/. 3'1. x 21/2 X 41/. 
3'1. x 21/2 X 4'/. 
3'/. x 21/2 x 41f4 
3'/. x 2';' x 4'/. 
3'/. x 21;' x 41f4 
3'V" 2';' x 4'/. 
3'/. x 21f2 x 41/4 

41f2 x 41f2 X 6J{, 
41f2 x 41f2 X 6J{, 
47/. x 41f2 x 61/4 
47/. x 41f2 x 61f4 
47,1. x 41f2 x 61/4 
47/. x 41/2 x 61/4 
5)\, x 51/4 x 7J{, 
5J{,x 5'/4 x 7)\, 
5'Y" x 51/4 X 7'/. 
5'Y" x 51f4 X 7'/. 
5'Y" x 51f4 x 7'V. 
5'Y" x 51f4 x 7'V. 
5J{,~ x 51f4X7'/ •• 
5J{,~ x 51f4X7'/ •• 
75/"81f,, 47/ •• 
75/. x 81f. x 47/ •• 
7'/4 X 51;' X 1O'j{, 
7'/4 x 51f2 X 10' j{. 
81f4 x 51f2X 111/4 
81f4X 51f2 x ll1f4 
7'/48 x 51/2 x 11'/4. 
75/. x 81f. x 47/ •• 
7Sf. x B1/. X 47/. , 
7'/4 x 51f2 X 10'j{. 
7'/4 x 51f2 X 10'j{. 
B1/4 x 51/2 X 111/4 
81/. x 51;' x ll1f. 

7 X51f4 x 10'12_ 
7 x 51f4 x 10'12. 
7x51/4Xl0'12. 
7'V. x 51f4 x 10';' 
7'V. x 51f4 x 10';' 
7'/. x 5'14 x 10'1, 
81/4 x 5';' x 14. 
81/4 x 51f2 x 14. 
B1f4 X 5V, x 14. 
B'/4 x 5'1" 14-
B1/4 x 5';' x 14_ 
B'/4 x 5'1" 14. 

Net 
Each 

1-9 

$B.OO 
8.00 
9.00 
9.00 

11.00 
10.50 
10.50 

14.00 
14.00 
16.00 
lS.00 
lB.OO 
20.00 
20.00 
20.00 
50.00 
50.00 
52.00 
52.00 

$13.00 
13.00 
14.50 
14.50 
14.00 
14.00 
15.50 
15.50 

19.00 
19.00 
20.50 
20.50 
2l.50 
23.50 
2l.00 
23.00 
24.50 
24.50 
27.50 
27.50 
2B.00 
31.00 
55.00 
55.00 
67.50 
67.50 
75.50 
75.50 
88.00 
57.00 
57.00 
69.50 
69.50 
77.50 
77.50 

$58.00 
8B.00 

llB.OO 
54.50 
84.50 

114.50 
126.00 
156.00 
224.00 
113.50 
143.50 
211.50 

voltammeter; VW, volt/wattmeter; all come with handle except VT8NF series. 
Other Options: All types except VT2LN offer shafts, extendable from brush or base 
side; ganged versions have thru-shaft with same flexibility. Final suffix C types 
come with 3-cond. input and output with one grounded to case. UL Listing: Most 
single and tandem VT4, VTB and VT20 units for 120 volt operation are U/l Listed. 
Consult factory. 

MULTIPLE, IN·TANDEM TRANSFORMER ASSEMBLIES 
Feature or 
Connection 

Net 
Each 
1-4 

Normally wired for series connection; when so connected, load cannot be grounded. 
Standard CW dial 240/2BO volts except VT02 tandems where 240/264 V dial is 
supplied; on VTBH-2, 4BO/560 volt dial is standard. other dials available as listed 
elsewhere on these pages. 

60 CPS' 
VTt-2t 240 1.0 0-240/264 Uncased, series conn. 27/. x 4Y" x 41/4 $25.00 
VTtN-2 240 1.2 0-240 Same, no overvoltage 27/. x 4Y" x 41/4 25.00 
VT02-2t 240 1.75 0-240/264 Uncased, series conn. 27/. x 5Y" x 41/4 27.00 
VT02N-2 240 2.0 0-240 Same, no overvoltage 27/. x 5Y" x 41/4 27.00 
V13-2t 240 2.6 0-240/264 Uncased, series conn. 27/. x 6'Y" x 41/4 30.00 
V13N-2 240 3.0 0-240 Same, no overvoltage 27/. x 6'Y" x 41(4 30.00 
VT4-2 240 3.5 0-240/280 Uncased, series conn. 4%, x 7'J{. x 4'J{. 3B.50 

50 CPS' 
VT4N-2 240 4.75 0-240 Same, no overvoltage 4%2X7'tf6X41Y!6 lB.50 
VT8-2 240 7.5 0-240/280 Uncased, series conn. 47/. x 9j{.x 5').(, 46.50 
VTBN-2 240 10.0 0-240 Same, no overvoltage 47/. x 9j{.x 5').(, 46.50 
VTSH-2 480+ 3.0 0-4BO/560 480 V input VT8-2 47/ax 9j{, x 5').(, 50.50 
VTBHN-2 4BO+ 4.0 0-4BO Same, no overvoltage 47/. x 9j{. x 5').(, 50.50 
VT20-2 240 20.0 0-240/2BO Uncased, series conn. 7112+' x 10 x 8).(, 113.00 
VT20N-2 240 25.0 0-240 Same, no overvoltage 7112+' x 10 x 8).(, 113.00 
VT20-2B 240 20.0 0-240/280 B-cased version VT20-2 7112 x 10112 x 8).(. 123.00 
VT20N-2B 240 25.0 0-240 Same, no overvoltage 7112 x 10112 x B).(, 123.00 
VT20H-2 4BO+ 9.0 0-480/560 4BO V input VT20-2 71f2+' x 10 x 8).(, 117.00 
VT20HN-2 480+ 11.0 0-4BO Same, no overvoltage 7112+'x 10 x 8).(, 117.00 

THREE-PHASE, TWO-IN-TANDEM 
Supplied with 240/2BO volt CW dial, except VT02 (204/264 V). Other dials available 
as listed elsewhere on these pages. 

V 
V 
V 
V 

Tt-2t 
TtN-2 
T02-2t 
T02N-2 

VT3-2t 
V 13N-2 

VT4-2 
VT4N-2 
VTB-2 
VT8N-2 
VTBH-2 
VTBHN-2 
VT20-2 
VT20N-2 
VT20-2B 
VT20N-2B 
VT20H-2 
VT20HN-2 

120 
120 
120 
120 
120 
120 

120 
120 
120 
120 
240+ 
240t 
120 
120 
120 
120 
240+ 
240+ 

60 CPS' 
1.0 0-120/132 Uncased, open delta con. 
1.2 0-120 Same, no overvoltage 
1.75 0-120/132 Uncased, open delta con. 
2.0 0-120 Same, no overvoltage 
2.6 0-120/132 Uncased, open delta con. 
3.0 0-120 Same, no overvoltage 

50 CPS' 
3.5 0-120/140 Uncased, open delta con. 
4.75 0-120 Same, no overvoltage 
7.5 0-120/140 Uncased, open delta con. 

10.0 0-120 Same, rio overvoltage 
3.0 0-240/280 240 V input VT-2 
4.0 0-240 Same, no overvoltage 

20.0 0-120/140 Uncased, open delta con. 
25.0 0-120 Same, no overvoltage 
20.0 0-120/140 8-case version VT20-2 
25.0 0-120 Same, no overvollage 
9.0 0-240/280 240 V input VT20-2 

11.0 0-240 Same, no overvoltage 

THREE-PHASE, THREE-IN-TANDEM 

27/. x 4Y" x 41/4 $25.00 
27/. x 4Y" x 41/4 25.00 
27/ax 4Y" x 41(4 27.00 
27/. x 4Y" x 41(4 27.00 
27/. x 6'Y" x 41/4 30.00 
27/. x 6'Y" x 41/4 30.00 

4%, x 7'J{, x 4'J{, 38.50 
4%,x7'~,x4'J{, lB.50 
47/. x 9j{,x 5').(, 46.50 
47/. x 9j{,x 5').(, 46.50 
47/. x 9j{, x 5').(. 50.50 
4ij'BX9Y,6X5'~6 50.50 
7112+'xl0xB).(, 113.00 
71/2+'xl0xB).(, 113.00 
71;' x 10112 X B).(, 123.00 
71/2 x 101(2 X B).(, 123.00 
71/2+'X 10xBYl, 117.00 
7112+' x 10xB).(. 117.00 

Normally wired for Y-connection. Standard CW dial 240/2BO volts except VT02 types 
where 240/264 V dial is supplied, and VT8H-3, where 480/560 volt dial is standard. 
Other dials available as listed elsewhere on these pages. 

VTl-3 240 1.0 0-240" 
VT02-3 240 1.75 0-240'* 
VT3-l 240 2.6 0-240" 
VT4-3t 240 3.5 0-240/280 
VTB-lt 240 7.5 0-240/280 
VTB-3Et 240 6.0 0-240/280 
VTBH-3t 480+ 3.0 0-480/560 
VT20-lt 240 20.0 0-240/2BO 
VT20N-3 240 25.0 0-240 
VT20-3Bt 240 20.0 0-240/280 
VT20N-lB 240 25.0 0-240 
VT20H-3 480+ 9.0 0-4BO/560 
VT20HN-3 480+ 11.0 0-480 

60 CPS' 
Uncased, Y-connection 
Uncased, Y-connection 
Uncased, Y-connection 
Uncased, V-connection 
Oncased, Y-connection 
Uncased, V-connection 
Uncased, Y-connection 
E-case version VTS-3 
No overvoltage VT20-3 
B-case version VT20-3 
Same, no overvoltage 
480 V input VT20-3 
Same, no overvoltage 

Net Each 
1 3 

27/.x6' Y"x41/4 $36.50 
27/.x8)1,x41/4 39.50 
27/. x 9"4,x 41/4 44.00 
4%,x117,1.x4'J{, 56.00 
47/. x 141/. x 5').(, 68.00 
5J{,xI53f4x7J{. 83.00 
47/.x lW. x 5').(, 74.00 
7112+'xI5).(,xB).(, 167.50 
71I2+*xI5).(,x8).(, 167.50 
71(2 X 15'J{,x8).(. 182.50 
7112 x 15' J{.x 8).(, 182.50 
7112+'xI5).(,xB).(, 173.50 
71I2+'xI5).(,xB).(, 173.50 

*Minimum; max. up to 1000 cps for all models. tUse also at 50 cps if connected at no oveHoltage output. :j:\Vith 120V input tap at which the max. current Qutput rating applies 
up to 120 volts, but. reduces approx, 50% at max. output voltage shown. In tandem units, the use of low voltage inputs would halve the rated input and output voltages. §User 
wires for desired output; dial normally calibrated for overvoltage. #Factory-connected ror overvoltage output; easily re-connected by user for no overvoltage. • Switch selects 
overyoltage or no OI'ervoltage. ~;j%," induding handle .• Case height only, excluding handle. ,Depth behind panel: add I" for knob thickness for VTH types: %", VT02 or VT4 
types: 11/4" for VT20 types. {)9" including handle. tt1neludes knob, dial and hardware. **)'Tu"t not be connected for ovcrvoltage. :j: For mounting bracket, add 11/4" W. X 7116" d. 

TRANSFORMER ACCESSORIES 
Extra Dials, Extra Knobs for Uncased Units, Adjustable Stops, Brush Contact Assemblies, and Special Mounting Adapters are 
available for Ohmite Variable Transformers_ See Radio Master for Complete Details. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company. 3635 HOWARD STREET, SKOKIE, ILLINOIS 60076 • PHONE (312) 675-2600 • TWX 910-223-0805 
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CUSTOM TRANSFORMERS 
Designed to any specification; manufactured in any quantity 

SINCE 1935, Peerless has designed and manufactured 
transformers of highest reliability to meet exacting 
specifications in electronic applications. Peerless is a 
leader in size reduction, rugged packaging, and in 
establishing industry standards for performance of 
broadband transformers. 

Today, Peerless offers design and production capa· 
bilities that are virtually unlimited. Peerless experi
ence covers a remarkably wide spectrum of types and 
functions. For example, transformers engineered and 
built by Peerless include sizes from l/lOth of a cubic 
inch to more than 20 cubic feet; from fractional volt
ages to 30,000; from less than one cycle to approxi-

mately % megacycle; and in one-two-three-phase 
and phase-changing configurations. Construction cate
gories cover the entire range from open-frame to 
potted, hermetically sealed and vacuum impregnated 
units. Peerless transformers can be varnished, fos
terited, epoxy or silastic impregnated, and encapsu
lated. Hermetically sealed units can be compound, 
resin, mineral or silicone oil filled. 

Whatever your transformer needs, Peerless can 
design to any grade, class, or temperature range of 
military specifications or to commercial specifications 
and manufacture in any quantity. Your inquiries are 
invited. 

Typical examples of Peerless solutions to unique transformer requirements: 

2872 

EXAMPLE 1 

PLATE TRANSFORMER, 3·PHASE 
60 CYCLE, OIL IMMERSED 
• Continuous Rating: 250 KYA 
• Primary: 2400/4160 v. Wye connected 
• Hipot Test: 10 KY. RMS 
• Secondary: 11.100 v. Delta connected 
• Hipot Test: 45 KY. RMS 
• Dimensions: 47" H x 20" W x 47" L 

EXAMPLE 2 

MINIATURIZED 400 CYCLE 
TRANSFORMERS 
• Primary: 26 v. RMS. 400 cps 
• Secondary #1: 16 v. RMS. C.T. @ 3 ma 
• Secondary #2: 16 v. RMS. C.T. @ 3 ma 
• Primary O.C.L.: 2 H 
• MIL·T·27A, Grade 5. Class R 
• Dimensions (largest shown): .75" H.x 

.875" W x .47" L 

See YELLOW SECTION for Local Offices, Phones eem /1969 



':'EXAMPLE 4 (Peerless 17lO1) 

MINIATURIZED CHARGING REACTOR 
• Inductance: 4.85 henrys::::'-= 5%) @ 150 ma, DC 

• Linearity: 10 0ft) 
• Operating Voltage: DC = 8000 
• Test Voltage RMS: 22,000 
• Usable at F up to: 2,000 cps 
• Maximum Temp. Rise: 85"C 
• Ambient Temperature: 85°C 
• Max. Effective Cap.: 51 micromicrofarads 

(measured at 20-25 megacycles) 

• Weight: 2% Ibs. 
• Dimensions, nominal: 3Yz" H -+- %" terminal, 

2%" W, 31.~16" L 
Conforms to requirements of MILT27B, 
Grade 5, Class T, Life Y 

':'EXAMPLE16 (Peerless 4755) 

MULTI-UNIT AUDIO TRANSFORMER 
(consists of an input and output 
transformer in one case) 
• Input Transformer-Frequency Response: 

100 cps-5,000 cps, ± 1 db 
• Primary. Longitudinal Balance: 35 db mlTl., 

20 cps,3,500 cps 
• Primary Impedance: 1,800 ohms, C.T. 
• Secondary Impedance: 248,000 ohms (total 

of two windings) 

• Secondary Resonant Frequency: 75 KC min. 
• Output Transformer-Frequency Response: 

100 cps,5,000 cps, ::': 1 db 
• Primary Impedance: 5,300 ohms, C.T. 
• Secondary Impedance: 1,000 ohms, C,T, 
• Secondary, Longitudinal Balance: 35 db min., 

20 cps,3,500 cps 
• Primary Resonant Frequency: 75 KC min. 

• Weight: lib" max, 
• Dimensions: 2?16" H x 11?)6" W x 1 17{/' D 

Conforms to requirements of MIL-T-27B, 
Grade 4, Class R, Life X 
Environmental test data on file. 

EXAMPLE 19 

POWER TRANSFORMER 
3·PHASE, MIL·T-27, GRADE 5, CLASS U 
• Primary: 3'phase "Y" connected, 380,420 

cps, tapped for 110,112.5,115,117.5, 
and 120 v 

• Secondary: "Y" connected to deliver 4,541 v, 
DC (full-wave rectification) at 165 ma 

• Ambient Temp.: JOO°C 
• Temperature Rise: 70°C 
• Dimensions: 31tJ'6" H x 22}j2'.' W X 41Y.l2" L 

EXAMPLE 18 

IMPEDANCE MATCHING TRANSFORMER 
• Primary Impedance: 4 ohms 
• Sec. Imped. Terms: 16 ohms C,T. 6,7-8, 

32 ohms C,T, 5-7-9, 64 ohms C,T, 4-7-10, 
128 ohms C,T, 3-7,11 

• Frequency Response: :!:: 0,5 db, 300-2,000 cps 
• Power Level: 175 KVA continuous 
• Ambient Temperature: gO°F 
• Askarel Filled 
• Dimensions: 41" Max, H (over spark gap) 

x 25%" Max, W x 42" Max, L (over radiators) 
• Approx. Weight: 1800 Ibs. including askarel 
• Percent Regulation: Approx. 0.5 % no load 

to full load 

PLATE SUPPLY TRANSFORMERS 
3-PHASE, 60 CYCLE, DRY TYPE 
EXAMPLE 9 
• Rating: 7.5 KVA 
• Primary: 480 volts Delta, tapped at 460· v, 

440 v, 420 v 
• Secondary: 85 volts Delta 
• Dimensions: 14" H x 7~" W x 15" L 
• Weight: 170 Ibs. 

EXAMPLE 10 
• Rating: 10 KVA 
• Primary: 500 volts Delta, tapped at 480 v, 

460 v, 420 v 
• Secondary: 2570 volts Delta, or 

4450 volts "Y" 
• Dimensions: 18" H x 8" W X 17 1/ 2 " L 
• Weight: 200 Ibs, 

EXAMPLE 11 

• Rating: 30 KVA 
• Primary: 500 volts Delta, tapped at 480 v, 

460 v, 440 v, 420 v 
• Secondary: "Y", 3850 to ground or 6660 v 

between lines 
• Dimensions: 27}/2" H xII" W x 30" L 
• Weight: 550 Ibs, 

EXAMPLE 12 

• Rating: 45 KVA 
• Primary: 480 volts "Y", tapped at 460 v, 

440 v, 420 v 
• Secondary: 165 volts Delta 
• Dimensions: 21" H x lOY," W x 22Y," L 
• Weight: 625 Ibs, 

*Compleie environmental test results are on file, Information will be furnished on request. 

eem /1969 

':'EXAMPLE 22 (Peerless 6076) 400 CYCLE POWER TRANSFORMER 

• Secondary: 

Section 1: 480 V.jC.T, ± 3% @ O,05A 

Section 2: 6.3 V, ± 3 % @ 3,OA 

Section 3: 6,3 V, ± 3% @ 2,OA 

• Primary: 1.15 Volts, 400 CPS 

• Weight: 1.5 Ibs, 

• Dimensions: 2.75" H plus 0.6" for' terminal x 
2,25 W x 2,25 L 

Conforms to requirements of MIL,T-27B, 
Grade 4, Class S, Life X 

See YELLOW SECTION for Local Offices, Phones 2873 
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EXAMPLE 101 

POWER TRANSFORMER 

3-PHASE, MIL·T-27, GRADE 5, CLASS R 

• Rating: 177 VA 
• Primary: 3·phase "Y" connected 380·420 cps, 208 V, L to L. 

• Secondary 1: Delta connected, 177 V, L to L, 0.023 A, 
RMS, per phase. 

• Secondary 2: Delta connected, 177 V, L to L, 0.130 A, 
RMS, per phase. 

• Secondary 3: Delta connected, 44 V, L to L, 0.87 A, 
RMS, per phase. 

• Secondary 4: Delta connected, 11.2 V, L to L, 1.25 A, 
RMS, per phase. 

• Secondary 5: Delta connected, 21.7 V, L to L, 1.05 A, 
RMS, per phase. 

• Electrostatic shields between each secondary and 
between secondary and primary. 

• Designed to operate over temperature range of -40'C 
to +58'C. 

• Dimensions: 3·13/16" x 3" x 2';''' H approx. 

• Weight: 3';' Ibs. approx. 

EXAMPLE 103 

POWER TRANSFORMER 

MIL·T-27, GRADE 4, CLASS S 

• Primary: Single phase, 123.6 V, tapped at 120.0 V and 
116.4 V, RMS, 47.5 cps to 420 cps. 

• Secondary 1: 28,0 V, RMS at 7.8 A. 

• Secondary 2: 12.6 V, RMS, 2.0 A. 

• Ambient Temperature: 65'C. 

• Temperature Rise: 65°C max. 

• Dimensions: 3%" x 3·15/16" x 5';''' H approx. 

• Weight: 7 Ibs. approx. 

EXAMPLE 102 

POWER TRANSFORMER 

3-PHASE, MIL·T-27, GRADE 5, CLASS S 

• Rating: 493 VA 

• Primary: 3·phase, Delta connected, 380·420 cps, 200 V, 
L to l. 

• Secondary 1: "Y" connected. 18.2 V, L to L, 0.021 A, 
RMS, per phase. 

• Secondary 2: "Y" connected. 18.2 V, L to L, 0.021 A, 
RMS, per phase . 

• Secondary 3: "Y" connected. 9.6 V, L to L, 2.53 A, 
RMS, per phase. 

• Secondary 4: "Y" connected, 9.6 V, L to L, 4.22 A, 
RMS, per phase. 

• Secondary 5: "Y" connected, 15.6 V, L to L, 2.80 A, 
RMS, per phase. 

• Secondary 6: "Y" connected, 26.6 V, L to L, 3.48 A, 
RMS, per phase. 

• Secondary 7: "Y" connected, 26.6 V, L to l. 3.70 A, 
RMS, per phase. 

• MaxiMum ambient temperature: 65'C. 

• Dimensions: 4'/;>" x 4%" x 2·13/16" H approx. 

• Weight: 6'12 Ibs. approx. 

EXAMPLE 104 

POWER TRANSFORMER 

3-PHASE, MIL·T-27, GRADE 5, CLASS S 

• Primary: 3·phase, delta connected, 60 cps, 208 V, RMS, 
L to l. 

• Secondary 1: "Y" connected, 3850 V, RMS, 
Lto L @ 0.5 mao 

• Secondary 2: "Y" connected, 3850 V, RMS, 
L to L @ 2.0 mao 

• Ambient Temperature: 75'C. 

• Temperature Rise: 50'C max. 

• Dimensions: 6" x 2%" x 4·13/16" H approx. 

• Weight: 6'12 Ibs. aprox. 

2874 See YELLOW SECTION for Local Offices, Phones eem /1969 



EXAMPLE 105 

FILTER REACTOR 

• Inductance: 0.1 MHY ±10% 

• Rated DC: 26.5 A 

• Test Condition: 0.1 MHY ±10% at 
1 V 60 cps superimposed on 26.5 
A, DC. 

• Ambient Temperature: 50"C. 

• Temperature Rise: 45°C. max. 

• Dimensions: 3'18" x 3·3/16" X 4'18" H approx. (over 
terminal block). 

• Weight: 2 % Ibs. approx. 

EXAMPLE 108 

FILAMENT TRANSFORMER 

MIL-T-27, GRADE 4, CLASS R 

• Primary: Single phase 208 V, 60 cps. 

• Secondary: 3.5 V @ 10 A RMS, insulated 
for a working voltage of 15,000 above ground. 

• Ambient Temperature: 60"C. 

• Temperature Rise: 15"C. 

• Dimensions: 5-1/16" plus mounting flanges, x 5 114" x 50/s" 
H plus terminals. 

EXAMPLE 109 

FILAMENT TRANSFORMER, 

HERMETICALLY SEALED 

• Primary: 120 V, tapped at 115 V, 60 cps. 

• Secondary: 13 V, R M S, at 36A, 
operating at 22,000 V, RMS, 
above ground. 

• Ambient Temperature: 75"C. 

• Temperature Rise: 30"~. 

• Dimensions: 7%" x 10·7/16" x 8" H 
(plus terminals) approx. 

• Weight: 70 Ibs. approx. 

m';iijlfM5 SECTION 5600 

EXAMPLES 106 and 107 

AUDIO TRANSFORMERS 

OUTPUT AND INPUT 

MIL-T-27, GRADE 4, CLASS R. 

• Primary 

• Secondary 

• Insertion Loss: 

EXAMPLE 106 
Output Trans. 

150 ohms 
(two windings) 

600 ohms 
(two windings) 

0.85 db. max. 

EXAMPLE 107 
Input Trans. 

600 ohms 
(two windings) 

1200 ohms 

1.5 db. max. 

This pair of transformers is deSigned to send into and 
receive hom a 600 ohm transmission line. The following 
characteristics are common to both transformers. 

• Power level: + 14 dbm max. 

• Frequency Response: ±0.03 db from 280 cps to 6300 cps. 

• Longitudinal Balance, Line Side: 55 db min. 

• Return Loss, Line Side: 37 db min. 

• Harmonic Distortion: 70 db below 0 dbm. 

• Intermodulation Products: 65 db below + 14 dbm. 

• Envelope Delay Distortion: 7 /L sec. max. 

• Dimensions: 10/8" X 10/8" X 20/8" approx. 

• Weight: 12 oz. approx. 

EXAMPLE 110 

MINIATURIZED PULSE TRANSFORMER 

MADE TO CUSTOMER SPECIFICATIONS 

1:1 Ratio 8 V transformer for operation in the 
5 me region. 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2875 
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BASIC GUIDE TO CUSTOM TRANSFORMER ESTIMATES 
For prompt estimates on design and construction of custom transformers to meet your 
specifications, please submit the following information, as applicable. This information is 
intended only as a guide, and appears in abridged version. Convenient estimating specifi
cation forms will be mailed to you on request. 

GENERAL 

1. If military, show applicable specification. For MIL·T·27 
show Grade, Class, Life, Family. 

4. Duty cycle. If intermittent, indicate time on, time off. 

2. If commercial, state whether fully potted, exposed core with 
end shells, or open with brackets. 

5. Mounting; terminal end, opposite end; inserts, studs, 
flanges. 

6. Terminals, stand-off, feed-through, lugs, flex leads, other. 
3. Ambient temp. ac. min, ac. max. Temp. rise ac. max. 7. Size limit. Weight limit. Mounting centers. 

BROADBAND. AUDIO AND 
LOW R. F. TRANSFORMERS 

1. Input. 
2. Interstage or Driver. Class A, AB, or B. 
3. Output. Class A, AB, or B. 
4. Modulation. Class A, AB, or B. 
5. Impedance matching. 
6. Other. 
7. Frequency response ~Hzto _Hz 

within ±~_dB. 
8. Power rating watts in midrange, or at 

Hz. Watts at Hz (low frequency), Watts 
at Hz (high frequency). 

9. Magnetic shielding dB min. 
10. Primary OCl hys. min. at volts RMS and 

Hz, with MA of DC in winding. 
'11. Insertion loss, midrange dB, or 

midrange efficiency %. 
12. Electrostatic shielding dB min. If other 

than nominal or conventional 
electrostatic shielding is required, 
list details. 

13. leakage inductance in mhys. max. 
referred to high imp. winding. Other 
windings short circuited. 

14. Short circuited resonant frequency, 
referred to high imp. winding. Hz min. 

15. other. 
16. Tabulation: Source impedance, ohms/ 

load impedance, ohms/Operating volts 
above ground (show AC or DC)/Max. DC 
in winding, MA/Unbalance DC in 
winding, MA/Polarity, referred to 
primary/Check windings which are 
loaded simultaneously/Longitudinal 
balance desired, dB, @ Hz. Taps as 
wanted. 

17. Schematic of application. Give as much 
information as possible, including 
power sQurce. 

2876 

POWER TRANSFORMERS 

1. Power (combination plate and filament) 
2. Plate 
3. Filament 
4. Other 
5. Regulation %. Specified voltages 

desired at full, no load, and at ·C: 
ambient temp. 

6. Frequency Hz to Hz. 
7. Phase, one, two, or three. (If three 

phase, show in tabulation whether 
windings to be Y or 6), or phase 
changing. 

8. Rectifier types. Half wave, full wave, 
bridge, or voltage doubler. 

9. Filter input. Condenser mfd, choke hy 
or resistance ohms. 

10. Primary-Volts, tapped at. If 3¢, Y or 
6. Max. Exciting Current, Max. Core 
Loss, or Min. Primary XL ohms, 
at volts and Hz. 

11. Electrostatic shield is, is not required. 
12. Other. 
13. Tabulation: Show Secondaries 

Volts, RMS/Tapped at Load current 
RMS/Load R, ohms/Working volts from 
ground (show AC or DC)/Rectifier type/ 
DC volts out of rectifier/Max. 
capacitance to other windings and 
ground, mmfd./Other. 

14. Schematic of application. Give as much 
information as possible, showing 
transformer, filter schematic, and load. 

See YELLOW SECTION for Local Offices, Phones 

INDUCTORS. REACTORS 
OR CHOKES 

A. Filter Choke, Power. Furnish data below 
for items 1,3,5, 6, 7, 8. 

B. Filter Choke, Audio. Furnish data below 
for items 1, 3, 4, 5, 6, 7, 8, 9, 11, 12. 

C. Charging Choke. Furnish data below for 
items 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

D. Swinging Choke. Furnish data below for 
items 2, 5, 6, 7, 8. 

1. State Hys., min. or ± %. 
2. Hys., max. or ±% at min. amps. DC, and 

hys. min. or±% at max. amps_ DC. 
3. Amperes DC. 
4. Amperes RMS. 
5. Volts DC above ground. 
6. Volts RMS, ripple or working. 
7. Ohms max., or ±%. 
8. Hz, ripple or working. 
9. Q min. at RMS volts and Hz-. 

10. Charging rate. 
11. MMFD max. effective C. 
12. Linearity. Limits, electrical and environ

mental. 
13. other. 
14. Schematic of application. Give as much 

information as possible. (Separate sheet 
attached.) 

eem f 1969 
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EXAMPLE 23 
E-204-D IMPEDANCE MATCHING TRANSFORMER (20-20 PLUS) 

EXAMPLE 26 
HERMETICALLY SEALED 
50-60 CYCLE It will attenuate longitudinal currents 80 db in a balanced circuit up to 

20 Kc, and 70 db up to 80 Kc. FILAMENT TRANSFORMER 

EXAMPLE 24 

• Primary Impedances (ohms): 500 
C.T. ·125 C.T. or 600 C.T.·150 C.T. 

• Secondary Impedances (ohms): 500 
C.T. ·125 C.T. or 600 C.T. ·150 C.T. 

• Frequency Response: ± 1 db 
5 to 80,000 CPS 

• Power Level Primary DC: + 23 dbm, 
maximum 100 rna, maximum 0 rna, 
unbalanced 

(As Hybrid) 
• Total Primary Impedance (ohms): 

500 or 600 
Primary 1: 250 or 300 
Primary 2: 250 or 300 
Secondary: 500·125 or 600·150 

• Power Level: + 23 dbm, maximum 
• Weight: 11;' Ibs. 
• Dimensions: 3 1/4 n H x 11;2" D X 21' W 

• Primary: 440, 460, 480 volts 
• Secondary: 5 volts C. T. 

@ 10 amp. 
• Secondary Test Voltage: 

30,000 volts R.M.S. 
• Dimensions: 10" Hover 

terminal x 5" max. W x 7J16" 
max. L over flanges 

K-241-D INPUT TRANSFORMER (20-20 PLUS) 

eem /1969 

• Primary Impedance (ohms): 500·280· 
125·31 or 600·240·150·37.5 

• Secondary Impedance (ohms): 70,000 
or 84,000 

• Frequency Response: ± 1 db, 
10 to 25,000 CPS 

• Insertion Loss: 1.25 dbm 
• Maximum Level: + 8 dbm 
• Primary DC Max.: 0 
• Weight: 1 lb. 
• Dimensions: 2 3;4" H X 1 1/:/' D X 2" W 

EXAMPLE 25 
400 CYCLE 
INTERSTAGE 
TRANSFORMER 
• Primary Impedance: 10,000 ohms 

EXAMPLE 27 
AUDIO STEPDOWN MATCHING TRANSFORMER 

• Secondary Impedance: 1,200 
ohms C.T. • Primary Impedances (ohms): 0.52, 0.76, 1.07,1.4, 1.7,2.0,2.7,3.4 

• Frequency: 400 cycles 
• Primary Voltage: 19.5V 
• Secondary Voltage: 6.1V ± 5% 

at full load 
• Dimensions: .385 max. H x .43 

max. W x .46 max. L 

• Secondary Impedance: 0.1 ohm 
• Frequency Response: Ii;> DB 40·5000 CPS 
• Rating Power Level: 76.5 KVA 
• Weight: Approx. 1,650 
• Dimensions: 29 max. H x 17 max. W x 25 max. L 

FOR COMPLETE INFORMATION, PLEASE WRITE: 

PEERLESS 
ELECTRICAL PRODUCTS 

A Division of 6'l?\'!7 Ling Altec, Inc. 
1515 SOUTH MANCHESTER AVENUE, ANAHEIM, CALIFORNIA 

See YELLOW SECTION for Local Offices, Phones 2877 
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peSChel/ Components, Inc. 

HIGH VOLTAGE SPECIALISTS 
Peschel Components, Inc., division of Peschel Instruments, Inc., 
who for 20 years have specialized in. High Voltage equipment, 

offers their modern production and test facilities to fill your custom 

high voltage transformer needs. You will find our optimized, yet con· 

servative designs, offer enhanced efficiency, reliability and economy. 

Efficient utilization· of . modern insulation materials permits' drastic 

~ize reduction, yet we can provi~e corona free operation in air or 

oil for extreme life. Write for a R.F.Q. form, facilities report and 

catalog of stock transformers, bushings, corona balls and related 

HV components. Special electro·static shielding available. 

CUSTOM 
MAGNETIC 

COMPONENTS 

• HIGH VOLTAGE & 
CORONA FREE 

• POWER/PLATE 
REACTORS 

• CHOKES 

• FILAMENT 

• MULTI·PHASE 

• HIGH IMPEDANCE 

AVAILABLE AS ••• 

COIL/CORE 

INSULATING GAS 
INSULATED (SF) 

AIR 
INSULATED 

SEND FOR 

CATALOG 
AND RFO 

FORM 

300 KV 
TRANSFORMER 

TANKED 

S'TANDARD 
STOCK 

COMPONENTS 

TRANSFORMERS 
(Air Insulated for FWB) 

KV AC MA EACH 
30 $ 6 

2.5 30 8 
5 5 16 
5 30 20 

10 5 24 
10 30 30 
16 30 50 
21 30 64 

CORONA BALLS 
(Nickel-plated threaded) 

NET 
DIAMETER LEVEL ·KV EACH 

1 40 $2.10 
2 75 2.70 
3 100 3.50 
4 150 4.40 

Send for complete catalog 

FEED-THRU BUSHINGS 
AIR TO OIL 
(Corona Free) 

KV 

30 

50 

75 
100 

EACH 
$ 35 

65 

110 

150 

1 to 9-Net, 10 to 49-10%, 
50 to 99-16;.s% 

OIL INSULATED 

EPOXY 
ENCAPSULATED 

.• OR TANKED W/BUSHINGS OR COMPLETE DC ASSEMBLIES W/RECTIFYING AND FILTER ELEMENTS 

2878 

PESCHEL COMPONENTS, Inc., Cape Coral Industrial Park 
Box 847, Cape Coral, Florida 33904 • (813) L/ 2-3164 

See YELLOW SECTION for Local Offices, Phones eem /1969 



SOLA ELECTRIC 

DIVISION OF SOLA BASIC INDUSTRIES 

CV Transformers 
Constant-voltage Sola transformers provide a stabilized output voltage 
even though the input voltage varies over a considerable range. Their 
applications are numerous and varied. CY's are especially ideal for high
accuracy requirements such as in computers and data-processing 
equipment. 

Another advantage in CY transformers is their ability to prolong the 
life of electronic components by eliminating injurious over- and under
voltages. The Sola transformer's current-limiting factor protects semi
conductors and other components from excessive inrush and fault 
currents. 

Write for catalog CY-100 for complete listings including 50 and 400 
Hz models. 

Sola Sinusoidal Type (CYS) 
LESS THAN 3% HARMONIC CONTENT 
SPECIFICATIONS. 60 CYCLE SINGLE PHASE 

Voltage Rating 

~egulated Input Catalog 
Output Range VA Number 

95-130 30 23-13-030-2 

95-130 60 23-13-060-2 

190-260X 380-5W I---i;o 23-23-060-2 

118 95-130X 190-260 120 23-22-112-

190-260X 380-520 120 23-23-112-2 

95-130X 190-260 250 23-22-125 
190-260X 380-520 250 23-23-125 

95-130X 190-260 500 23-22-150 
190-260X 380-520 500 23-26-150 

95-130X 175-235X 750 23-25-175 

190-260 1000 23-25-210 

190-260X 380-520 1000 23-26-210 

95-130X 175-235X 1500 23-25-215 

190-260 2000 23-25-220 
190-260X 380-520 2000 23-26-220 

95-130X 175-235X 
118x236 190-260 3000 23-25-230-3 

190-260X 380-520 3000 23-26-230 
95-130X 175-235X 

190-260 5000 23-25-250 
190-260X 380-520 5000 23-26-250 
190-260X 380-520 7500 23-28-275 

Price 
Ind'i & 

Govl. Users 

$ 28.35 
33.60 
36.75 
43.0 

~.-20 
58.80 
63.0( 
91.3 
97.65 

126.0( 
153.30 
153.30 
204.75 
278.25 
278.25 

373.80 
373.80 

583.80 
583.80 
867.30 

'Same as W, but duplex. "Same as W, but triplex. 

~pprox. ~truc-
Ship_ ture 

WI.Lbs Code 
8 W 

10 W 
10 c-w----
14 W 
14 W 
28 W 
29 W 
45 W 
46 W 
54 W 
72 W 
72 ~ 

128 W 
140 W 
148 W 

194 W 
192 W 

335 Y' 
342 Y' 
502 7" 

'@liD,ffi. SECTION 5600 

AUTOMATIC, INSTANTANEOUS YOLTAGE REGULATION FOR A WIDE VARIETY 
OF ELECTRIC AND ELECTRONIC DEVICES 

o - Drawn case; S - Hermetically- E-Exposed core; W-Exposed core; 
integral capacitor sealed case; sep- end bells; separ- end housings; 
unit; flex leads. arate capacitor; ate capacitor; flex screw-type termin-

solder lugs. leads. als in outlet box. 

Normal Harmonic Type (CYN) 
SPECIFICATIONS • 60 CYCLE SINGLE PHASE 

Voltage Rating 
Output Input Catalog 

Regu'ated Range VA Number 

15 20-10-015 
20-11-015 
20-14-015 

118 95-130 30 20-14-030 
20-13-030-2 

~o 20-13-060-2 
20-14-060 

~-~-~-~--~ -------~~--

118 95-130 120 20-14-112 
20-13-112-2 

236 190-260 120 20-21-112-2 
95-130 150 20-13-115 

250 20-13-125 
95-130X 190-260 250 20-22-125 

118 190-260X 380-520 250 20-23-125 

95-130 500 20-13-150 
95-130X 190-260 500 20-22-150 

190-260X 380-520 500 20-23-150 

236 190-260X 380-520 500 20-24-150 
118x236 190-260X 380-520 500 20-26-150 

95-130 1000 20-13-210 
118 190-260 20-20-210 ---
118 95-130X 190-260 1000 20-22-210 

95-130X 175-235X 2000 20-25-220 
190-260 3000 20-25-230 

118x236 190-260X 5000 20-27-250 
380-520 10000 20-26-310 

Ship. Struc-
Price WI. ture 

1-4 pes. (Lbs.) Code 
$ 16.80 4 D 

23.10 4 S 
15.75 3 E 
17.85 5 E 
23.10 7 W 
28.35 10 W 
24.15 8 E 
32.55 11 E 
37.80 12 W 
37.80 13 W 
45.15 22 W 
55.65 25 W 
55.65 25 W 
55.65 25 W 
87.15 36 W 
87.15 36 W 
87.15 36 W 
87.15 38 ---w-
93.45 37 W 

144.90 48 W 
144.90 48 W 
144.90 48 W 
263.55 128 W 
357.00 170 W 
555.45 290 W 

1048.95 590 Y 

Electronic-Power Types ±1 % REGULATION FOR FILAMENT TYPE, ±3% FOR PLATE-FILAMENT TYPE 

The electronic-power type of Sola transformer is designed as a com
ponent for simple assembly into many kinds of electronic equipment. 
The filament type (CYF) provides 6.0 or 6.3 volts of output regulated 
within ± 1% over line variations of ± 15%; the combination plate
and-filament type (CYE) regulates within ± 3%. 

for filament service (Type CYF) 
SPECIFICATIONS • 60 CYCLE SINGLE PHASE 

Voltage Rating Output 
Regulated Input Capacity Catalog 

±1% Output Range in Amps. Number 

6.0 95-130 2.50 
20-01-015 
20-06-015 ----- ---

-~8~ ~-----95-130 20-02-015 
20-03-015 
20-04-015 

6.3 
-- c------

5.0 20-04-030 
95-130X 10.0 20-04-065 

190-260 15.0 20-04-095 

25.0 20-04-116 

Approx. Net 
Price Approx_ , 

Each to Ship. Struc-
Industrial Wt_ ture 

Users in lbs. Code 
$16.80 4 D 

15.75 3-- ---
E ro--16.80 ~--23.1()--

f----,---
4 S 

-

15.75 ~- E 
17.85 

i---c--
~-~~ 

23.10 8 E 
-2i:-:J()' -11 -T-

---
39.90 23 E 

D - Drawn case; integral 
capaCitor unit; flex leads. 

E - Exposed core; end bells; 
separate capacitor; flex leads. 

for plate filament service (Type CYE) 
SPECIFICATIONS. 60 CYCLE SINGLE PHASE 
Input range, 100-130 volts 

Average 
Typical D.C. Input 
Rectifier Volts to 

Tube Filter' 

5Y3 275v D.C. @ 
50 M.A. 

~385VD.C.@ 
____ 1~ __ ~ 

380v D.C. @ 
5U4 250 M.A. 

Filament Windings 

6.3 Volts 
2.5 amps 

C.L 
3.0 amps 

C.T. 
No. L 4.0 amps 
No.2: 8.0 amps 

unregulated 

Catalog 
5.0 Volts Number 

2.0 amps 7104 

2.0 amps 7106 
----- ~-~ 

3.0 amps 7107 

Approx. 
Net Ap· 

Price prox. 
Each to Ship. ' 
Indus- WI. Struc 
trial in ture 

Users Lbs. Code 

$14.04 6 E 
--

17.28 8 E 
~~ ---~--

32.40 19 E 

'Voltage values are taken at output of 5Y3GT rectifier for No. 7104 and No. 7106 transformers and at output of 5U4GA-GB for No. 7107. Guaranteed regulation of 
:::3% on plate voltage output is contingent on the use of Sola-regulated 5.0JL filament supply winding for the rectifier tube. 

For more information on SOLA CVDC Power Supplies, see page 2091,Section4000. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2879 
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SHIPPED FROM 
STOCK 

IMMEDIA TEL Y 

SECONDARY 
VOLT S 

10 or 5 V c. T. 
Series 0 - 2_5 - 5 - 7_5 - 10 V 

Parallel 0 - 2_5 - 5 V 
@ 2 x Current 

Part 
No_ 

10-0.1 
10-0.25 
10-0.5 
10-1 
10-2 
10-4 
10-6 
10-8 
10-12 
10-25 
10-50 

12.8-0.25 
12.8-0.5 

12.8 or 6.4 C. T. gt~A 
Series 0 - 3_2 - 6_4 - 9_6- 12_8 V lU:~ 

Parallel 0 - 3.2 - 6.4 V 12.8-6 
@ 2 x Current 12.8-8 

16 or 8 V C. T. 
Series 0 - 4 - 8 - 12 -16 V 

Parallel 0 - 4 - 8 
@ 2 x Current 

24 or 12 C. T. 
Series 0 - 6 - 12 - 18 - 24 V 

Parallel 0 - 6 - 12 V 
@ 2 x Current 

36 or 1 8 V C. T. 
Series 0 - 9 - 18 - 27 - 36 V 

Parallel 0 - 9 - 18 V 
@ 2 x Current 

56 or 28 V C. T. 
Series 0 - 14 - 28 - 42 - 56 V 

Parallel 0 - 14 - 28 V 
@ 2 x Current 

12.8-12 
12.8-25 
12.8-50 
12.8-100 

16-0.1 
16-0.25 
16-0.5 
16-1 
16-2 
16-4 
16-6 
16-8 
16-12 
16-25 
16-50 
16-100 
24-0.1 
24-0.25 
24-0.5 
24-1A 
24-1 
24-2 
24-4 
24-6 
24-8 
24-12 
24-20 
24-25 
24-50 
24-100 

36-1A 
36-1 
36-2 
36-4 
36-6 
36-8 
36-12 
36-20 
36-25 
36-30 
36-50 
36-100 

56-0.5 
56-1 
56-2 
56-4 
56-6 
56-8 
56-12 
56-25 
56-50 
56-100 

Primary 
Volts 

115 
115 
115 
115 
115 
115 
115 
115 
115 

125 
125 

115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 

115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 

115 
115 
115 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 
105, 115, 125 
105, LS, 125 

115/230 

115 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 
105, 115, 125 
105, 115, 125 
105, 115, 125 

115/230 
115/230 

15 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 
105, 115, 125 

115/230 
115/230 

Series Parallel 

0.1 0.2 C 2 
0.25 0.5 C 2'l', 
0.5 1.0 C 2'l', 
1 2 C 27/, 
2 4 C 3'/, 
4 8 C 3J<6 
6 12 B 33/, 
8 16 B 33/, 

12 24 B 33/4 
25 50 B 4';' 
50 100 B 5'/_ 

100 200 B 63/, 
0.1 0.2 C 2 
0.25 0.5 C 23/, 
0.5 1 C 2"" 
1 2 C 2"" 
2 4 C 3'/, 
2 4 B 3 
4 8 B 3 
6 12 B 33/, 
8 16 B 33/_ 

12 24 B 4'/, 
25 50 B 51(_ 
50 100 B 51(_ 

100 200 B 63/8 
0.1 0.2 C 2 
0.25 0.5 C 2'l'8 
0.5 1 C 2",8 
1 2 C 2"', 
2 4 C 31(8 
4 8 B 33/8 
6 12 B 3% 
8 16 B 331_ 

12 24 B 4'18 
25 50 B 4'/2 
50 100 B 63/8 

100 200 B 71/2 
OJ 0.2 C 23/8 
0.25 0.5 C 2",8 
0.5 1 C 27/8 
1 2 C 3'/8 
1 2 B 3 
2 4 B 3 
4 8 B 33/4 
6 12 B 41(, 
8 16 B 4'/8 

12 24 B 41(2 
20 40 B 51(_ 
25 50 B 5'1_ 
50 100 B 63/8 

100 200 B 7';' 
0.1 0.2 23/8 
0.25 0.5 2",8 
0.5 1 C 3'/8 
1 2 C 3l{6 
1 2 B 3 
2 4 B 33/8 
4 8 B 41(, 
6 12 B 4'/2 
8 16 B 4';' 

12 24 B 5'/_ 
20 40 B 63/8 
25 50 B 63/8 
30 60 B 63/8 
50 100 B 63/8 

100 200 B 71(2 
0.1 0.2 C 23/8 
0.25 0.5 C 27/, 
0.5 1 C 3'/8 
1 2 B 33/, 
2 4 B 33/4 
4 8 B 4'18 
6 12 B 5'/_ 
8 16 B 5'/_ 

12 24 B 63/, 
25 50 B 63/8 
50 100 B 71;' 

100 200 B 71/2 

Appr. 
Lbs. 

11(2 13/_ 0.3 1'/8 
11;' 2 #8 0.5 J1X, 
1'l'_ 
1% 
21(, 

2 #8 0.8 I'X, 
2X, #8 1.0 2)f, 
23/_ #8 1.5 23/_ 

2'l', 3 #8 2.3 3'/_ 
23/_ 2'18 #8 3.3 30/8 
31(, 2'12 #8 4.0 :5518 
3'1_ 21(2 #8 5.0 41(8 
33/_ 231_ #10 8.7 431_ 
51/2 3'/, '/- 17.0 51(2 
7'/_ 4318 1(_ 34.5 6% 
I';' 1% 12%2 #8 0.3 
I';' 2 2 #8 0.5 
1'/, 
2 
2'18 

2X, 23/8 #8 0.8 
2il', 23/8 #8 1.2 
23/_ 2'X, #8 1.5 

2'/2 21(2 2'/2 2 #8 2.3 
27/, 21(2 21(2 2318 #8 2.8 
3K6 21?{6 21?{6 21(2 #8 4.0 
3'/8 3'18 3'18 21(_ #8 4.5 
31(_ 3li, 3li, 23/8 #10 6.0 
41(_ 43/8 43/, 27/8 #10 12.5 
6 43/8 43/8 4'18 '/- 20.7 
7'/_ 5X, 5X, 43/, '/- 34.5 
1'/, 13/_ 123;52 #8 0.4 
1% 2 2 #8 0.7 
1'/, 2X, 23/8 #8 0.8 
2 
21(_ 

2X, 2'l'8 #8 1.2 
23/_ 217{6 #8 1.7 

2% 217{6 2171'6 2'18 #8 3.3 3 
3'/8 3'1, 3'/8 21(_ #10 4.5 3';' 
3';' 3'18 31(8 2'/, #10 5.4 3'l'_ 
37/8 3'/8 3li, 3 #10 7.9 4';' 
53/8 4 3% 4 #10 . 14.5 6';' 
53/_ 5il', 5X, 33/_ '/- 26.5 6'/8 
7';' 63/8 631_ 45/, 'I_ 50.0 81(2 
I';' 2 2 #8 
13/_ 2X, 2% #8 
2 2X, 2318 #8 
21/8 23/_ 2'X, #8 
2'/2 21(2 2';' 2 #8 
27/8 21(2 21(2 2'l'8 #8 
31(8 31/8 31(8 2'1_ #8 
31(_ 3li, 3li, 23/8 #10 
3",8 3'/8 3li, 3 #10 
4'/2 33/_ 33/_ 331, #10 
431_ 43/, 43/8 33/8 'I_ 
5% 43/, 43/8 4'18 '/-6'1_ 5X, 5X, 43/8 '/-
7 63/8 63/_ 4'18 '/_ 
1'/, 2 2 
1'/8 2X, 2'l'8 
2 23/_ 2'X, 
2'l'8 3J{6 3'/8 
2% 2'12 21(2 
21X6 2'X, 21?{6 
33/8 3li, 3li, 
33/_ 33/_ 33/_ 
4'/2 4'18 3% 
5 43/8 43/8 
53/8 5X, 5il', 
5% 5X, 5~6 
6 5X, 5X, 
71/_ 5X, 5il', 
9 6'1_ 6'l'_ 
13/_ 2 2 
2 2~6 23/8 
2'1_ 2% 2'X, 
2"" 
31/_ 

217{6 2'X, 2'1_ 
3'18 3'18 2'12 3% 

3% 
4'1_ 

3li, 3li, 3 4'12 
43/8 43/, 27/8 43/_ 

5 43/8 431, 3'/, 5'12 
5'1_ 
7'18 
71/2 

57{6 5il', 33/8 53/_ 
5X, 5X, 5'18 8 
6'1_ 631_ 4",8 8'12 

11'1_ 6'/_ 631_ 81(_ 13 

PARALLEL CONNECTED 
SECONDARIES 

SERIES CONNECTED 
SECONDARIES 

All transformers are designed conservatively for a max of 45°C rise above ambient, 
for use on 115V power line from 50-500 cps. Only prime raw materials are used. 
Units are thoroughly impregnated and baked with Signal's own high gloss black 
baking varnish. The transformers and chokes are rugged in construction, well
insulated, and have a consistently uniform appearance. All ratings are at full load 
current continuous operation. 

Electrical ratings have been chosen to cover a wide range of applications. All 
transformers have two center-tapped secondary windings. 

6-32 x 
6-32 x 3/8 
6-32 x 3/8 
6-32.X 3/, 
6-32 x 3/8 
8-32 x 3/8 
8-32 x 3/8 
8-32 x 3/8 
10-32 x 1;' 
10-32 x '12 
'/_-20 x '/8 
'/_-20 x ,/, 
6-32 x 
6-32 x 3/, 
6-32 x 3/, 
6-32 x 3/8 
6-32 x 3/8 
8-32 x 3/, 
8-32 x 3/, 
8-32 x 3/, 
10-32 x '/2 
10-32 x 1;' 
'1_-20 x '/8 
'/_-20 x ,/, 
6-20 x '/8 

2 
23/8 
21(_ 
2'l'8 
3 
43/, 

3'12 
53/8 
6 

21(2 
3 
3 
3'/2 
4'1_ 
61(2 
71/_ 
113/_ 

S:rGN.JII.L 7:'B..JII.NSEOZUtlEEB. CO. , :rNC 
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HIGH & LOW CURRENT TRANSFORMERS 
OPEN FRAME • EPOXY ENCAPSULATED (GRADE 5) • HERMETICALLY SEALED (GRADE 4) 

0.1 to 200 Amps 
2.5 to 300 Volts 

IDEAL FOR USE IN SINGLE OR DUAL DC POWER SUPPLIES 

SECONDAR'V 
VOLT S 

SECONDARY OPEN FRAME OR EPOXY ENCAPSULATED" HERMETICALLY SEALED IN STEEL CASE. 

68 or 34 C.T. 
Series 0 - 17 - 34 - 51 - 68 V 

Parallel 0 - 17 - 34 V 
@ 2 x Current 

80 or 40 C. T. 
Series 0 - 20 - 40 - 60 - 80 V 

Parallel 0 - 20 - 40 V 
@ 2 x Current 

88 or 44 C. T. 
Series 0 - 22 - 44 - 66 - 88 V 

Parallel 0 - 22 - 44 V 
@ 2 x Current 

120 or 60 C. T. 
Series 0 - 30 - 60 - 90 - 120 V 

Parallel 0 - 30 - 60 V 
@ 2 x Current 

160 or 80 C. T. 
Series 0 - 40 - 80 - 120 - 160 V 

Parallel 0 - 40 - 80 V 
@ 2 x Current 

1 80 or 90 C. T. 
Series 0 - 45 - 90 - 135 - 180 V 

Parallel 0 - 45 - 90 
@ 2 x Current 

230 or 11 5 C. T. 
Series 0-57%-115-172%-230 V 
Parallel 5lV, - 115 V @ 2 x Current 

Part 
No. 

68-0.1 
68-0.25 
68-0.5A 
68-0.5 
68-1 
68-2 
68-4 
58-6 
68-8 
68-12 
68-25 
58-50 
80-0.1 
80-0.25 
80-0.5A 
80-0.5 
80-1 
80-2 
80-4 
80-6 
80-8 
80-12 
80-25 
80-50 
88-0.1 
88-0.25 
88-0.5 
88-1 
88-2 
88-4 
88-6 
88-8 
88-12 
88-25 
88-50 

120-0.5 
120-1 
120-2 
120-4 
120-6 
120-8 
120-12 
120-20 
150-0.5 
160-1 
150-2 
160-4 
160-8 
150-12 
180-0.5 
180-1 
180-2 
180-4 
180-6 
180-8 
180-12 
230 0.5 
230-1 
230-2 
230-4 
230-6 

300-0.5 
300-1 
300-2 
300-4 

Primary AMPS Mtg. ------
Volts Series Parallel Style W H ML MW 

115 0.1 0.2 C 27/, 1'/, 2~, 2'/, 
115 0.25 0.5 C 2<1, 2 2~, 2'/, 
115 0.5 1 C 31f, 21f4 2'/4 21 716 
115 0.5 1 B 3 2'14 2'/2 2'/2 2'/4 
115 1 2 B 3'/, 2'%, 21716 21:K6 2'/s 
115 2 4 B 41fs 3'/s 3)1, 3Ut. 2'/s 
115 4 8 B 4'/2 4'/2 41f, 3'/4 3'/s 

105, 115, 125 5 12 B 51/4 5 4'/, 4'/, 3'/s 
105, 115, 125 8 15 B 51/4 51;' 4'/s 4'/s 37/s 
105, 115, 125 12 24 B 6'18 5'14 5~, 5~, 3'/4 

115/230 25 50 B 6'/8 71/4 5Yt6 SY,6 51/8 
115/230 50 100 B 71/, 9 61/4 6'/4 SY,6 

115 0.1 0.2 C 27/8 1'/, 271'6 2'/, 
115 0.25 0.5 C 31f, 2 2'/4 213{6 
115 0.5 1 C 3Ut. 2'18 3}l6 31/, 
115 0.5 1 B 3 2'/4 21/2 2';' 21/4 
115 1 2 8 3'", 3){, 2'''1, 21J{6 21;' 
115 2 4 B 4118 3'/8 3M6 3U6 25/8 
115 4 8 B 51/4 41f4 4'1, 4'/, 27/8 

105, 115, 125 5 12 B 51f4 51/2 45/8 4'/8 3<18 
105, 115, 125 8 15 B 5'/8 51/4 5~, 5~, 31/4 
105, 115, 125 12 24 B 5'18 6 5~, 5~, 41/8 

115/230 25 50 8 7'/2 51/, 51/4 5'/4 37/8 
115/230 50 100 8 7';' 9 61/4 6'/4 51/2 

115 0.1 0.2 27/, 1'/4 2%, 2'1, 
115 0.25 0.5 31/, 21/, 2'/4 2171'6 
115 0.5 1 3J{, 2'/, 3){, 31/, 
115 1 2 3'/4 3 31/, 31/, 21/4 
115 2 4 41f, 3'/, 3)1, 3)1, 25/, 
115 4 8 5'/4 41/2 4'1, 4'/8 31/, 

105, 115, 125 5 12 51/4 51/2 4'/, 4'/, 37/8 
105, 115, 125 8 15 6'/8 5'/, 5U6 5716 3'/8 
105, 115, 125 12 24 6'k 61/2 5% 5%, 45/, 

115/230 25 50 7'/2 8 51/4 5'/4 55/8 
115/230 50 100 71;' 11 51/4 5'/4 8% 

115 0.5 1.0 8 3'/, 27/8 2';;(, 21716 21/4 
115 1 2 8 3'/4 3'/, 31/, 31/, 2'/4 
115 2 4 8 41/2 3'/4 3'/4 33/4 2'/4 
115 4 8 8 51/4 51/2 4'/, 4'/, 37/, 

105, 115, 125 6 12 8 6'!, 6 5~, 5%, 37/, 
105, 115, 125 8 16 8 5'/8 51/2 5~, 5%, 45/, 
105, 115, 125 12 24 B 6'/8 71/4 571'6 SU6 5'/8 
105, 115, 125 20 40 8 71;' 8 61/4 5'/4 5'/, 

115 0.5 1 8 3'/, 3){6 21Y,6 2171'6 21;' 
115 1 2 8 41f, 35/, 3)1, 3)1, 2% 
115 4 8 8 41/, 4'/, 33/4 3'/4 3'1, 

105, 115, 125 4 8 8 6'1, 51(4 5~, 5~, 31/4 
105, 115, 125 8 16 8 5'/8 6'/4 5Yt6 5~, 47/, 

115/230 12 24 B 7'/2 61(, 61/4 6'14 3<1, 
115 0.5 1 B 3'14 3'1, 31/, 31(, 2'14 
115 1 2 B 41f, 37/, 3'/, 3Ji6 3 
115 2 4 B 5'/4 5 4'/, 4'/, 35/, 
115 4 8 B 6'1, 5'/4 5%, 5~, 33/4 

105, 115, 125 6 12 B 6'/, 71/4 57{6 SY,6 51(, 
105, 115, 125 8 16 B 6'/, 7'/4 571'6 5~, 55/, 
105, 115, 125 12 24 B 71(2 81/4 6% 6'14 55k 

115 0.5 I 33/4 35/, 31/, 31/, 3 
115 I 2 41/2 3'/4 3'/4 3'/4 3 
115 2 4 51f4 4'/4 4'/, 4'/, 33/8 

lOS, 115, 125 4 8 6'k 6 5%, 5~, 41/, 
105, 115, 125 6 12 6'/, 71(4 5~, 57{6 51(, 

115 0.5 B 41/, 31/2 33/4 33/4 21/2 
115 I 8 51(4 4'/, 4'/, 4'/, 3 
115 2 8 5'/4 5'/4 4'/, 4'/, 41/2 

105, 115, 125 4 8 6'/, 5'/4 5~, 5~, 37/, 

FOR OPEN FRAME USE PART NUMBERS SHOWN 

Mtg. Appr. 
Screw Lbs. W 

#8 0.8 2J1'6 2Y16 
#8 1.2 2~, 2l{6 
#8 1.7 2'/4 2'/, 
#8 2.7 31/4 31/, 
#8 3.8 35/, 3'/, 
#10 6.8 411, 3'14 
#10 11.5 4'/4 5 

1/4 15.0 5'1, 51/, 
'/4 19.0 5112 5 
'/4 25.5 5'/4 55/, 
1/4 39.7 6'/4 8 
'/4 58.5 8 10 

#8 0.8 2J1'6 2J16 
#8 1.3 23/4 2'/, 
#8 2.2 31/4 2'/4 
#8 2.8 3% 31f, 
#8 4.0 35/, 3'/8 
#10 5.8 41(, 3'/4 

1/4 12.3 51(, 4'/4 
'/4 19.0 51(, 5 
'/4 20.5 5'/4 5'/4 
'/4 29.0 5'/4 55/, 
'/4 40.3 8 7 
1/4 78.0 8 10 

#8 1.0 2Yl6 2716 
#8 1.5 2'14 2'1, 
#8 2.2 31/4 2'14 
#8 4.5 41(, 31;' 
#10 5.8 4'1, 3'/4 

1/4 13.4 51;' 4'/4 
'/4 19.0 5'1, 5 
1/4 22.8 6'14 5'1. 
1f4 35.0 6'/4 7 
'/4 52.0 8 10 
'/4 100.0 8 13 

#8 3.2 3% 3'/, 
#8 5.8 41f, 4 
#10 8.5 43/4 41/4 

'/4 17.0 51/2 5 
1/4 27.0 5'/4 65(, 
'/4 34.0 6'/4 7 
1/4 42.0 5'/. 8 
'/4 57.0 8 9 

#8 4.0 
#10 5.5 
#10 11.0 

'/4 21.0 
1/4 36.0 
'/4 39.8 

35/, 3'/, 
4';' 33/4 
4'14 5 
6'/4 5'14 
53/4 711, 
8 8 

#8 5.8 
#10 8.2 

1(4 15.8' 
'/4 27.0 
'/4 37.0 
'/4 42.0 
1/4 62.0 

41fs 4 
41f, 41/, 
51(, 51f, 
5'/4 65/, 
5'14 8 
53/4 8 
8 9 

#8 6.5 4'1, 4 
#10 9.4 

1(4 14.5 
'/4 28.4 
'/4 38.0 

43/4 41/4 
Sl/, Sl/, 
63/4 5% 
53/4 8 

#10 7.0 4'/4 41/4 
1(4 12.8 
1/4 21.0 

Sl/, 4'/4 
51/2 51/4 

1(4 27.5 5'14 6'/, 

AVAILABLE IN 
3 STYLES 

• For epoxy encapsulation add prefix "E-" to Part NO_. e.g •• E-36-1 add '/'b to L. W. H Dim_ Grade 5. * For hermetically sealed units add prefix "H-" to Part NO_. e.g., H-36-1. Grade 4. 

METHOD OF DETERMINING 
SECONDARY CURRENT RATINGS 

RECTI FI ER TYPE 

Full Wave Center-Tap 
Full Wave Center-Tap 
Full Wave Bridge 
'Full Wave Bridge 

FILTER TYPE 

Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS SECONDARY 
CURRENT 

.7 X DC amps 
1.2 X DC amps 

= to DC amps 
1.8 X DC Amps 

OPEN fRAME OR EPOXY ENCAPSULATED' 

'FOR EPOXY ENCAPSULATION, PART NO'S "E" - ADO 3/16" TO L, W, H 

eem /1969 See YELLOW SECTION for Local Offices. Phones 

Mtg. 
H ML MW Stud 

21(2 1?1'6 1)1, 6-32 x ,/, 
2'1, 11)16 Ufo 6-32 x ,/, 
27/, 2'1, J3i4 5-32 x 'I, 
27/, 21(2 2'/, 8-32 x ,/, 
31/4 2131,6 2'/, 8-32 x ,/, 
37/, 3?1'6 2'1, 10-32 x 1(, 
4'/, 3'/4 3'/, 10-32 x '12 
5'14 4'1, 31(, '/4-20 x ,/, 
5 4'/, 37/, 1/4-20 x 'ii, 
5 571'6 51/, 1(4-20 x 5/, 
5 57{6 51/, '/4-20 x 5/, 
7 53/4 83/4 '/4-20 X 5/, 
2'1, lV,6 1)1, 6-32 x 3/, 
27/, 21(, J3i4 5-32 x ,/, 
27/, 21f, 2 8-32 x ,/, 
27/, 21(, 23k 8-32 x ,/, 
31/4 217{6 2'/, 8-32 x ,/, 
37/8 3)1, 2'/, 10-32 x '/2 
5 4'/, 3 '/4-20 x 'k 
5 4% 3<1, 1/4-20 x 5/, 
5'/4 5%, 4'14 1/4-20 x ,/, 
6 5%, 5'1, '/4-20 x 5/, 
7 5'14 6'/4 1/4-20 X ,/, 
7 6'/. 8'1. '/4-20 x 5/, 
21(, lYl'6 1)1, 6-32 x % 
27/, 21f, 1'/4 5-32 x 3/, 
27/, 21f, 2 8-32 x ,/, 
31/2 31/, 2'/4 10-32 x '12 
37/, 3)1, 2'/, 10-32 x '12 
5 4'/, 3 1f4-20 x '/8 
5 4% 37/, '/4-20 x 5/, 
53/. 5~, 41f4 1f4-20 x 5k 
5'14 SY,6 51f, '/4-20 x 5/8 
7 5'/. 8'/4 '/4-20 x 5/, 
7 6'/4 113/4 1/4-20 X 5/, 
31/4 2';;(, 2'/, 8-32 x '/8 
31/2 31(, 27/, 10-32 x '/2 
41(4 3'/4 27/, 10-32 x '/2 
5 4'/, 37/, 1/4-;::'0 x 5/8 
5 57{6 51/, 1/4-20 x 5/, 
5'14 5J{6 51f, '14-20 x '/s 
6 5~, 61/2 '/4-20 x 5/, 
7 63/4 7'/4 '/4-20 X ,/, 
31f4 21;Y,6 2'/, 8-32 x ,/, 
37/8 3)1, 2'/, 10-32 x 1/2 
4'/8 33/4 3'/, 10-32 x '/2 
53/4 5%, 41/4 '/4-20 x 5/, 
5 5~, 6 1f4-20 X 5/, 
7 6'/4 5'/4 if4-20 X 5/, 
31/, 31/, 2'/8 10-32 x 1;' 
37/, 3Y1'6 3 10-32 x 1/2 
5'14 4'/, 31(, '/4-20 x 5/S 
5 5~, 51/, 1/4-20 x 5/, 
6 5%, 61/, 1f4-20 x 5/S 
6 5%, 5'1, 1(4-20 x 5/s 
7 6'/4 7'/. '/4-20 x 5/, 
31/2 31f, 27/, 10-32 x 1/2 
41/4 33/4 27/, 10-32 x 1;' 
5if4 4'/, 31/2 1/4-20 x ,/, 
6 5%, 51f, 1/4-20 x 5/, 
5 5%, 61f, '14-20 x ,/, 

41f4 33/4 27/, 10-32 x 1/2 
5 4'1, 3 1/.-20 x '/s 
5 4'/, 51f, 1/4-20 x 5/, 
6 SY,6 51(, '/4-20 x 5/, 

AVAILABLE IN 
3 STYLES 

PART NO'S WITH PREFIX "H" 
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SECTION 5600 iJ4"iClftlfflj 

HIGH & lOW CURRENT CHOKES 0.1 to 1000 AMPS 
OPEN FRAME • EPOXY ENCAPSULATED (GRADE 5) • HERMETICALLY SEALED (GRADE 4) 

Signal's line of High and Low Current Chokes is the most 
extensive available. It is designed to complement the selec
tion of High and Low Current Transformers so that a set may 
be specified for power supplies using inductive filters. 

The inductance ratings given are minimum values guar-

anteed at full DC current. All resistance ratings are maxi-
mum values. 

Special variations or intermediate values of inductance, 
current, or resistance can be supplied promptly and 
accurately. 

FOR MECHANICAL. DIMENSIONS REFER TO TRANSFORMER OUTLINES ON PREVIOUS PAGE 
OPEN FRAME OR EPOXY ENCAPSULATED' HERMETICALLY SEALED IN STEEL CASEj: 

PART IND. CURRo RES. MTG. MTG. APPR. MTG. 
No. (MHY) (Amps) (Ohms) STYLE L W H ML MW SCREW LBS. L W H ML MW STUD 

CH-O.I 1000 0.1 25 C 2 IV2 J3,~ 123/)'2 - #8 0.3 15/8 15/8 2X, IX, IX, 6·32 X 3/8 

CH-O.2 800 0.2 15 C 23/8 15/8 2 2 - #8 0.7 Ilfl'6 117{6 2?{6 13/. ll/. 6-32 x 3/8 
---

CH-O.25 800 0.25 10.0 C 2",. H~ 271', 23/8 - #8 1.0 2){, 2Y16 2V2 Uf, 13{6 6-32 x 3/8 

CH-O.5 400 0.5 4.0 C 31/8 2V8 23,1, 217{6 - #8 1.5 23,1, 23/8 27/. 2V. 13/. 6-32 x 3/8 

CH-I 100 I 1.5 B 3 2V2 2V2 2V2 2 #8 2.3 3'/. 23,1, 27/8 21/2 2 8·32 x 3/8 
._-

CH·2 70 2 0.9 B 33/8 23/. 2",8 2'X, 2V8 #8 3.2 35/8 3 31/4 2' X, 2% 8-32 x 3/8 

CH-4 70 4 0.6 B 33/4 3V8 31J. 3V8 2'/2 #8 5.3 4V8 31/2 3V2 3V8 2V2 8-32 X 3/8 

CH-6 40 6 0.4 B 33/. 3% 3'/. 31/8 3 #8 6.5 4V. 4 3V2 31/8 2",8 8-32 X 3(. 

CH-8 30 8 0.3 B 4V8 35/8 31/2 3J{6 3 #10 8 4V2 4 3",8 3!f, 3 10·32 x V2 _._-
CH-12 15 12 0.1 B 5V. 4 4U6 43/8 31/8 #10 13.7 5V2 4V2 5 43/8 3'/. 10-32 x '/2 

-----

CH·16 15 16 .08 B 5'14 45/8 4K6 43/8 3% #10 17.5 5V2 5V8 5 43/8 3% 10-32 x '/2 
- ~-----.----- ----- _. --

CH·20 7 20 .05 B 5'14 4 4!f, 4% 31/8 #10 13.3 5V2 43/. 5 43(8 31/8 10-32 X V2 
---

CH-25 5 25 .025 B 5V. 43/. 4YJ6 43/8 3",8 #10 17.8 5V2 53/8 5 43/8 37/8 1/.-20 X 5/8 
--

CH-30 4 30 .01 B 63/8 5 53/8 5~6 33;8 '/. 24.4 63,1, 51J. 57/8 S71', 33/8 1/4-20 x 5/8 

CH-50 1.4 50 0.01 B 63/8 5V. 53/8 5X, 3314 '/. 26.7 6314 5'/. 5",8 5X, 3314 1/.-20 x 5/8 
_. 

CH-IOO 0.5 100 0.005 B 6% 6'14 53/8 5X, 41J8 V4 31.4 6314 65/8 57/8 5X, 4V8 '14-20 X 5/8 

CH-200 0.3 200 0.0025 B 7'/2 7 63/8 63/. 4'/8 V. 48.0 NOT AVAI LABLE 

CH-500 0.055 500 0.00027 B 7V2 6V2 63/8 63/4 4'/8 V. 50.0 NOT AVAILABLE 
--

CH-IOOO 0.015 1,000 0.000065 B 7V2 61/2 6314 6314 43/8 V. 70.0 NOT AVAILABLE 

FOR OPEN FRAME USE PART NUMBERS SHOWN AVAILABLE IN AVAILABLE IN 
3 STYLES 3 STYLES 

'For epoxy encapsulation add prefix "E-" to Part No., e.g., E-CH-I add X, to L, W, H W, H Dim. Grade 5. 

'. 

t For hermetically sealed units add prefix "H" to Part No., e.g., H-CH-I, Grade 4. 

INDUCTANCE VARIATION WITH DC CURRENT 

~o M 10 80 90 JOC ,,~ '10 130 LOil IloU 

,. OC CVRAUIT 

The curve shown applies to the whole line of chokes. It allows the user to 
determine the value of inductance which will be obtained at intermediate and 
overload values of DC current. The values on the curve are stated in generalized 
coordinates of % inductance versus % DC current. 

For example, the CH-100 at 50 amperes (50% DC Current) will have an 
inductance of 0.75 MHY (150% of rating, the CH-25 at 31 amperes (125% DC 
current) will have an inductance of 3.5 MHY (70% of rating). 

It is not recommended that chokes be used at over 100% of rated current 
since temperature rise will then be excessive. However, if load current is intermit
tent, and RMS current is less than maximum rated current, it is permissible. 

Special "swinging chokes" can be supplied where the slope of this characteristic 
is emphasized. Specify minimum inductance required at two current values 
(usually maximum and minimum current) and we will furnish prompt quotations. 

MULTI-VOLT 1 to 54 VOLTS in 1 VOLT STEPS 
"MV" LINE 

VOLTS MV (multi-voltage) secondaries may be series connected for any output from 1 to 54 volts, in 1 volt 

~ .. 
steps, at rated current. This is accomplished by using the small buck-boost secondary. 

40 
30 

Part Secondary DIMENSIONS Appr. 
20 

No. Amps. L W H ML MW Wt. 
10 

'."'~~j 
MV-1 3% 2% 2'X6 21X6 2\18 3.2 
MV-2 2 3% 3\18 3% 3% 23/8 5.0 

MV-4 4 4\12 3% 3% 3% 2\12 7.5 

MV-6 6 5\4 4 4% 4% 2\18 12 

M-12 12 5\4 6 4% 4% 4% 23 
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TRANSFORMERS 

CHOKES 

/TI.f:fN"ZL 

Secondary Amps. 
Part Secondary Nominal Max. Dimensions 
No. Volts (45°C rise) (100°C rise) W H ML MW 

6·500 6 500 700 7'12 6 71/_ 63/_ 4Jl'6 
9·500 9 500 700 71/2 71/2 71/_ 63/_ 6X, 

12·500 12 500 700 7112 9 71/_ 63/_ 7'X6 
3·1000 3 1000 1400 71/2 6 71/_ 63/_ 4j{6 

6·1000 1000 1400 71/2 9 71/_ 63/_ 7j{6 

Part Inductance Current Resis. 
No, (Milli·hy) (Amperes) (Ohms) W ML MW 

CH·500 ,ass 500 ,00027 71/2 61/2 6'/_ 63/_ 4'1. 
CH·1000 ,015 1000 ,000065 7112 71/2 61/_ 63/_ 5% 

It is important to note that primary taps may be used to adjust the secondary voltages, 
Line voltages up to 125V (parallel) or 250V (series) may be used on the 10"'pd"i'1l0 ry 
tap, Nickel plated screw terminals are provided on a heavy phenolic board for easy 
primary connections. 

Mtg. Appr. 
Screw Lbs. 

'/4 40 
'/_ 60 
1/_ 80 
'/_ 40 
1/_ 80 

Mtg, Appr, 
Screw Lbs, 

1/_ 50 
1/_ 70 

120~.'1 1100-----3 
I04~3~ 

o~·) ~ OUTI 

:::==iriL:"' 
o-·~ 

WINDINGS OF HEAVY COPPER STRIP 

eern /1969 

copperstrip conductor 

STRlp·WOUND SECONDARIES 
At the heavy current used in this line it becomes practical and 

desirable to use wide copper strip (as wide as the coil itself) for 
windings, Besides the obvious advantages of excellent winding space 
factor, the heat dissipation of the coil is improved, This improvement 
is due to the fact that the heat generated in the windings has a pure 
copper path to the coil ends, where it can be dissipated. In can· 
ventional windings of many turns per layer this heat flow is impeded 
by wire insulation and air spaces between turns. Therefore, the use of 
copper strip windings yields a dramatic reduction in size and weight, 

GRAIN·ORIENTED STEEL CORE 
These cores permit the use of higher peak flux densities for the 

same core loss, This results in a lower number of turns required 
and therefore, a smaller, more compact transformer, 

CLASS F INSULATION USED THROUGHOUT 
Class F insulation is rated for unlimited life at a total temperature 

of 155°C (ambient plus temperature rise), 
Class A insulation has a maximum temperature rating of lO5°C, The 

"nominal" current ratings given to this series are for a temperature 
rise of 45°C above 55°C ambient (Class A), Since Class F insulation is 
used it is permissible to increase these ratings by 40% (700 and 1400 
amperes) without reducing the reliability of the transformer, The 
temperature rise will be 100°C over a 55°C ambient, The only limi· 
tation is not the transformer, but the temperature rating of sur· 
rounding components which may be affected by the additional heat 
radiated by the transformer. 

ZGNA.L r.HA.NS.FO:aM:E.H CO., INC 
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SECTION 5600 mdUMd 

3 PHASE HIGH CURRENT RECTIFIER TRANSFORMERS 

SCHEMATIC DIAGRAM MECHANICAL DIMENSIONS 

SECONDARY 

~I " OllfPvT 

'C - Optioul, no capacitar will give DC output 

shown at approl. 5% ripple. 

DC OUTPUT VOLTAGE 
PRI TAP "L" PRI TAP "M" PRI TAP "H" 

SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE 
PART NO. 208 220 208 220 208 220 

3PH 24-50 --2-4- --25-- --2-6-~ --28-- --3-0-

3PH 24-100 24 25 26 27.5 28 30 
3PH 24-200 24 25 26 27.5 28 30 
3PH 48-30 42 44 47 50 52 55 
3PH 48-60 42 44 47 50 52 55 
~20 42 44 47 50 52 55 

At higher power loads (above 2-3 KVA) It becomes Inefficient to use 
single phase 115 or 230 volt standard lines. With this in mind, our 
engineering staff has developed a line of 3 phase transformers for use 
off 208 or 220V 3 phase power lines. These offer the significantly higher 

STEP-DOWN 230 TO 115 V 

"SO" SERIES - LINE CORD & RECEPTACLE 

VA ParI Mtg. Appr. 
Rating No. W H MW MD Screw Lb •. 

100 50-100 25/8 27/8 3% 2 1 'Ji6 #8 2.3 
iso 50-150 25/8 31;' 3'18 2 2YJ'6 #8--3:6 
250 50-250 3018 31/2 4% 3 23/8-#8--6-:-2-

-:f50-----si):"3S-0-- '37/8-'41/4 4"578--3 --371--;-#88.3 
-5~---SO:500 37/8 43/4 45/8 3J{6 #8 10.5 

750 50-750 45/8 53/8 53/8 31/2 33/4 '14 14.5 
1000 SO-1000 4% 57/8 53/8 3'12 41/4 '14 18 
1500 50-1500 45/8 65/B 53/8 31/2 5 '/. 22 
2000 50·2000 45/8 7'18 53/8 31/2 51/2 1/4 26 

STEP-UP OR DOWN 115/230 OR 230/115 V 

"SOO" SERIES - OPEN FRAME • SOLDER LUGS 
VA ParI MIg. Appr. 

Raling No. W H M L MW Screw Lbs. 

100 SOO-100 3 2'/2 21/2 21/2 21/8 #8 2.3 

----;1'""5-;c0_----o:S""00""-co15o-:0c-------"3~.......:3~'/.24-~21~;,C-..__::2:.:V:~2 .......:2:..3/.",4--",#8 3.6 
250 SOO-250 4'/2 23A 33/4 3% 2 #10 6.2 
350 SOO-350 4'12--33/4 3% 3% 2% #10 8.3 
500 SOO·500 41/2 41/. 3% 3% 3'14 #10 10.5 
750 SOO·750 51/4 4'/2 43/8 43/8 33/8 '/. 14.5 

1000 SOO-1000 51/4 5 43/8 43/8 37/8 '/. 18 
1500~-coS~00~-~15~0~0-""51~AC-..~5~¥~4-4~3~ffi-:.:4~3/8~~4~~~8-~~~~2~2~ 

2000 500-2000 51/4 61/4 43/8 43/8 51/8 

STEP-UP OR DOWN 115/230 OR 230/115 

"HSO" SERIES 

'/. 26 

RUGGED • HEAVY DUTY • PHENOLIC TERMINAL BOARDS 
VA Part MIg. Appr. 

Rating No. W D H MW MD Screw Lbs. 

3000 HSO-3000 7'12 6 6% 6% 41/8 1/4 40 

~4~00~0-.....:..:H""SO:...~40~0C'0-~7c"/:.":.2-;.61,.;,C-..-"-6% 6% 45/8 '/4 46 
5000 HSO·5000 7'12 7 6% il'¥4 51/8 '/4 52 

--WOOHSO-6·-;;'OO-:OOc---=-7,i-Ol2'--~--6~3~V4---::6~%'----~6:';';'~8-.c'.'14'---=-65: 

DC RATED APPROX. DIMENSIONS APX. 
AMPS L W H ML MW 

LBS. 

50 ---W;---6--~ --4.-8-~ 35 
100 11'12 5 8'1. 7.2 4 42 
200 11112 85/. 8'1. 7.2 6'1. 90 
30 7% 6 5'12 4.8 4",. 35 
60 11112 5 8'1. 7.2 4 42 

120 111/2 85/8 8'/. 7.2 6'1. 90 

conversion efficiency and lighter power line drain of 3 phase systems. 
Since the principal application of these items is in high power dc 

power supplies, output ratings are given in dc voltage and current assuming 
the use of a 3 phase full wave rectifier. 

(100-2000 VAl 
TYPE SO 

Low Regulation • Fully en
cased - Black Wrinkle Fin
ish' 45°C Temperature Rise 
• U/L Approved 2 prong line 
cord and receptacle. 

(3000-6000 VAl 
TYPE HSO 

Very low Regu lation • 45°C 
Temperature Rise Black 
High Gloss Enamel Fnish • 
Screw type terminals on 
phenolic board. 

TYPE SOO 
Same Electrically as Type 
SO. Open Frame • Black 
Enamel Finish • Solder Lugs 
• Inexpensive Version for 
Use in Equipment. 

IGN'.R.L r.R.R.NS.FO.R.M'Z.R CO., INC 
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Wdlblmffijj SECTION 5600 

AVAILABLE FROM STOCK FOR IMMEDIATE SHIPMENT 

The "DU" and "UP" lines are designed for a maximum of 55°C rise above ambient, 
for use on standard power lines from 50 to 500 Cps. Only prime raw materials are used. 
Units are thoroughly impregnated and baked with Signal's own high gloss black 
baking varnish. The transformers are rugged in construction, well·insulated, and have 
a consistently uniform appearance. All ratings are at full load current, continuous 
operation. 

Heavy Y4 inch phenolic terminal boards are provided with plated brass screws 
and flat washers. Connections can be easily made with a nut driver. It is also simple 
to alter the inter-connections to change transformer ratings. 

"DU SERIES" 1101220 Dual Primary To 1101220 Dual Sec. 

As shown on the schematic diagram the "DU" 208, 214, or 230 volts. 
line is designed with dual primaries and sec- It is also possible to make auto·transformer con-
ondaries. All four windings are identically. rated nections by connecting a primary group in series 

£:'" 
at 0/104/110/120 volts. This permits series or with a secondary group. Such nominal ratings as 

'''~ 
parallel connections on either primary or sec- 440 to 220 volts or 220 to 440 volts can be 

110 110 ondary. Therefore, a nominal 110 to 110 volt, set-up, in addition to the standard ratings de-
C!) scribed above. A further advantage to auto-trans· 104 104 W 220 to 220 volt, 110 to 220 volt, or 220 to 

110 volt transformer can be set up. The winding former connection is the fact that the KVA rating a: of a particular type is doubled. 
0 0 « taps permit intermediate series ratings such as 

Cl 

.O~ £:'" z 
a Series Secondaries Parallel Secondaries Mechanical Dimensions 

110 110 0 Part No. KVA Max. Max. L W H ML MW Mtg. Appr. 
104 104 W 

(j) Volts Amps Volts Amps (Max.) (Max.) (Max.) ± 1/32±1/16 Screw Lbs. 

DU·'I4 '/4 0/208/220/240 1.1 0/104/110/120 2.2 50/1. 41/4 5'14 4'l'. 2Y2 #10 12 
0 0 DU·I/2 If2 0/208/220/240 2.3 0/104/110/120 4.6 So/,. 50/,6 SY4 43/. 3% #10 18 

OU·1 0/208/220/240 4.5 0/104/110/120 9 7%. 61/4 71/4 6% 41/. 1/4 33 

DU·2 2 0/208/220/240 9 0/104/110/120 18 70/1. 81/4 7Y4 6% 6 '/4 56 

DU·3 3 0/208/220/240 14 0/104/110/120 28 7%6 91/4 71/4 6% 7 '/4 70 

OU·5 01208/220/240 23 0/104/110/120 46 70/16 103/4 71/4 63/4 81/2 1/4 89 
OU·7.5 7.5 01208/220/240 31 0/104/110/120 62 9 9 8 71/2 61/2 '/4 105 
OU·lO 10 0/208/220/240 41 0/104/110/120 83 12 8 71/2 9 1/. 150 

"UP SERIES" 1101220 Dual Primary To 0/130/135/140 V. Sec. 

The "UP" line utilizes the same dual primary as voltages or raise line voltages to compensate 

'''~ 
the "DU" line. It has, however, a single sec· lor drops in series elements. It also finds ap· 

110 
Ofldary rated at 0/130/135/140 volts. plication in bridge rectifiers for DC voltage out· 

(j) This type is quite useful to boost ·Iow line puts of approximately 115 to 130 volts. 

": t:::: 
w 
a: Max. 
« Secondary Secondary L W H ML MW Mtg. Appr. 

'''~ '" 
Cl Part No. KVA Volts Amps (Max.) (Max.) (Max.) ± 1/32 ± 1/16 Screw Lbs. 
Z UP·2 1/. 0/130/135/140 2 S'ha 41/. Sif4 43/. 21/2 #10 12 a 110 0 UP·4 '/2 0/130/135/140 4 5'h6 5~16 51f. 43,l! 35/. #10 18 

104 0 W 
(j) UP-8 1 0/130/135/140 7916 6'1. 71/4 63/. 41/. 1/. 33 

UP·15 0/130/135/140 15 70/,6 81f. 71/. 63/. 6 1/. 56 
0 

71/. 63/4 7 '/. 70 UP·25 0/130/135/140 25 7%a 91/. 

UP·40 0/130/135/140 40 7%6 103/4 71/. 63/. 8Y2 1/. 89 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2885 



SECTION 5600 W,i'dUD 

'9 INPUT 
lOO~130~ 60 HZ 

• I 

0 : 
c.: . . 

·cv Transformer & AC 
Capacitor are enclosed 
in dotted line. 
Other components shown 
to be supplied by user. 

SCHEMATIC DIAGRAM' 

CDC CONSTANT VOLTAGE TRANSFORMERS 
Signal's CDC Regulating Transformers are specifically manufactured for 

use in DC Power Supplies. They are designed and rated for use with a full 
wave center-tapped silicon rectifier. CDC transformers are operated in 
ferro-resonance and are used in conjunction with an AC tuning capacitor 
(Cr in schematic diagram), which is supplied with the transformer. 

In order to construct a regulated power supply the only other parts 
necessary are two diodes (0, and O2), an electrolytic computer grade capaci
tor (C,) and a bleeder resistor (R b ). These are standard shelf items. 

The specification chart lists specific outputs available and the recom
mended auxiliary components. Part numbers are coded in terms of DC 
outputs, e.g., CDC-15-2 will give an output of 15V DC at 2 amps DC. 

Electrical performance is completely specified. The DC voltage is constant 
to ± 1 % over the line voltage range of 100 to 130V at 60 HZ. The nominal 
output is held to ±2%. Closer tolerance on nominal output (± 1 %) can be 
obtained on special order at slightly higher cost. 

Load regulation is specified as the rise in dc voltage output (increase in Ede ) from full load to the no load, V4 load, and V2 
load points. The filter capacitor (C,) specified should be used and will yield the values of ripple voltage shown. 

A significant protection feature is the fact that the DC short circuit current is limited to a maximum of 2 times rated 
current (3 times in size "C-6" units). This protects the entire circuit against shorts. 

OUTPUT 
D.C. VOLTS 

6 "de 

12 vdc 

1S vde 

18 vde 

24 vdc 

28 vdc 

36 vdc 

48 vdc 

60 vdc 

120 vde 

DC 
Amps 

'de 

0.8 
4.5 
9.0 

16 
40 
75 

0.4 
2.2 
4.5 
9.0 

20 
38 

0.35 
2.0 
3.5 
B 

16 
30 

0.32 
LB 
3 
6 

13 
26 

0_25 
1.2 
2.1 
4.5 

11 
20 

0.22 
1.0 
2.0 
4.0 
9.0 

16 
O.IB 
0.9 
I.B 
3.2 
6 

12 
0.12 
0.6 
1.5 
2.5 
5_0 

10 
0.1 
0.5 
1.2 
2.0 
4 
B 

0.05 
0.3 
0.6 
1.0 
2 
4 

Part 
Number 

CDC-6-0.8 
CDC-6-4.5 
CDC-6-9 
CDC-6-16 
CDC-6-40 
CDC·6·75 
CDC-12-0.4 
CDC·12-2.2 
CDC-12-4.5 
CDC-12·9 
CDC-12-20 
CDC·12-3B 

CDC·15·0.35 
CDC-15-2 
CDC-15-3.5 
CDC-15-B 
CDC-15-16 
CDC·15-30 

CDC-IB-0.32 
CDC-IB-LB 
CDC-IB·3 
CDC-IB-6 
CDC-IB-13 
CDC-IB-26 
CDC-24-0.25 
CDC-24-L2 
CDC-24-2.1 
CDC·24-4.5 
CDC-24-1! 
CDC-24-20 

CDC-2B-0.22 
CDC-2B-I 
CDC-2B-2 
CDC-28-4 
CDC-2B·9 
CDC-2B-16 

CDC-36-0.IB 
CDC·36-0.9 
CDC-36-LB 
CDC-36-3.2 
CDC-36-6 
CDC-36-12 
CDC-4B-0.12 
CDC-4B-0.6 
CDC·4B-1.5 
CDC-4B-2.5 
CDC·4B-5 
CDC-4B-1O 

CDC-60-0.1 
CDC-60-0_5 
CDC-60-1.2 
CDC-60-2 
CDC-60-4 
CDC·60-B 

CDC-120-0.05 
CDC-120-0.3 
CDC-120-0.6 
CDC-120-1 
CDC-120-2 
CDC-120-4 

* See mechanical dimensions on opposite page. 

Load Regulation Ripple Recommended 
(Rise in DeV from FL) Volts Diodes (D, & D,) 

NL-FL V.-FL 'I2-FL (RMS) P.I.V. IICell 

2.0 1.5 O.B 0.3 50 I 
1.0 0.7 0.5 0.4 50 6 
1.0 0.7 0.5 0.4 50 16 
1.0 0.7 0.4 0.4 50 16 
0.7 0.4 0.2 0.4 50 60 
O.B 0.6 0.4 0.4 50 100 

3.0 2.2 1.1 0.3 100 I 
1.5 1.0 0.6 0.4 100 3 
1.2 0.7 0.5 0.4 100 6 
1.0 0.7 0.4 0.4 100 16 
O_B 0_5 0_3 0.3 100 40 
0.9 0.7 0.4 0.4 100 60 

3.5 2.3 1.3 0.3 100 I 
1.6 1.0 0.6 0.4 100 2 
1.3 O.B 0.6 0.3 100 6 
1.5 0.9 0.6 0.4 100 16 
1.0 O_B 0_5 0.3 100 16 
1.0 0.6 0.4 0.3 100 40 

3.7 2.3 1.3 0.4 100 I 
2.0 1.2 0.7 0.4 100 2 
1.7 1.2 0.7 0.3 100 3 
1.7 0_9 0_6 0.3 100 6 
1.3 1.0 0.7 0.3 100 16 
1.5 0_6 0_5 0_3 100 40 
4.0 3.4 1.5 0.3 200 I 
2.0 1.2 0.7 0.4 200 2 
I.B 1.5 1.0 0.3 200 3 
2.0 1.0 0.7 0_3 200 6 
1.3 1.0 0.5 0_3 200 16 
1.5 0.7 0.3 0.3 200 40 

5.6 4.0 2.3 0.3 200 I 
2 1.5 0.6 0_3 200 I 
2.5 1.5 1.0 0.3 200 2 
2.0 1.2 0.8 0.3 200 6 
1.3 1.0 0.5 0.3 200 16 
1.7 O.B 0.3 0.3 200 16 

7.0 5.5 3.5 0.3 200 I 
2.0 1.4 O.B 0.3 200 I 
3.0 2.0 1.3 0.3 200 2 
2.5 1.4 0.7 0.3 200 3 
2_0 1.5 1.0 0.3 200 16 
I.B 1.0 0.7 0.3 200 16 
B_O 6_0 4.0 0.2 200 I 
2.5 2.0 1.0 0.3 200 I 
3.0 1.5 1.0 0.3 200 2 
3.0 1.5 1.0 0.2 200 2 
2.0 1.0 0.6 0.3 200 6 
2.0 1.0 0.5 0.4 200 16 

B.O 6.0 4.0 0.2 400 I 
3.0 2.0 1.2 0.4 400 I 
4.2 3.0 2_0 0_3 400 2 
3.5 2.0 1.0 0.3 400 2 
1.5 1.2 1.0 0.4 400 6 
3.0 2.0 0_6 0.4 400 16 

9.0 B.O 5.0 0.2 400 I 
6.0 4.0 2.5 0_3 400 I 
5.5 3.5 2.5 0.3 400 I 
5.5 3.2 2_0 0.4 400 I 
4.0 3.0 2.0 0.3 400 2 
4.0 2.0 O.B 0.4 400 6 

t 81eeder resistor may be 
DC amp rating may be 

Filter Bleedert Style* 
Cap. (C,) Resistor (Rb) & 

MFD. DCWV Ohms Watts Size 

3K 10 50 2 C-6 
15K 10 10 5 8-25 
25K 10 6 10 8-50 
75K 10 5 10 8-120 

150K 10 3 20 8-250 
200K 10 I 40 8-500 

2K 15 150 2 C-6 
BK 15 25 10 8-25 

15K 15 25 10 8-50 
40K 15 10 20 8-120 
75K 15 5 40 8-250 

120K 15 4 50 8-500 

1.5K 20 200 2 C-6 
7K 20 50 5 8-25 

15K 20 25 10 8-50 
30K 20 15 20 8-120 
75K 20 10 30 8-250 

120K 20 5 50 8-500 

IK 20 300 2 C-6 
7K 20 100 5 8-25 

12K 20 50 10 8-50 
30K 20 25 20 8-120 
50K 20 15 30 8-250 

120K 20 10 50 8-500 

IK 25 350 2 C-6 
5K 25 100 10 8-25 

10K 25 50 20 8-50 
25K 25 50 20 8-120 
50K 25 25 30 8-250 
75K 25 15 50 8-500 

IK 35 500 2 C-6 
5K 35 100 10 8-25 

10K 35 100 10 8-50 
25K 35 50 20 8-120 
50K 35 25 40 8-250 
75K 35 15 60 8-500 

IK 50 IK 2 C-6 
5K 50 150 10 8-25 
BK 50 100 20 8-50 

20K 50 100 20 8-120 
25K 50 25 60 8-250 
50K 50 25 60 8-500 

IK 50 1.5K 2 C-6 
3K 50 300 10 8-25 
6K 50 250 10 8-50 

15K 50 200 20 8-120 
15K 50 50 50 8-250 
25K 50 50 50 8-500 

IK 75 2_5K 2 C-6 
2K 75 500 10 8-25 
5K 75 400 10 8-50 

10K 75 300 20 8-120 
12K 75 75 50 8-250 
20K 75 75 50 8-500 

0.5K 150 10K 2 C-6 
2K 150 2K 10 8-25 
3K 150 1.5K 10 8-50 
4K 150 IK 20 8-120 
9K 150 250 60 8-250 

15K 150 150 100 8-500 
eliminated if load current does not fall to zero. 
increased accordingly. 

IGN.R.L 7'B.R.NSEO:EUtlZZ:R CO., INC 
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i4§"lft,fflm SECTION 5600 

CONSTANT VOLTAGE TRANSFORMERS 
FOR USE IN AC APPLICATIONS (TYPE ACV) 

Signal ACV transformers are manufactured for use with AC loads. They 

are simple and rugged designs and will regulate to within plus or minus 

1 % for input variations from 95-130V at 60 cps. If regulation of plus or 

minus 112% or better is desired, special units can be made to your order. 

ACV transformers will regulate with loads that are not unity power factor. 

Full regulation is maintained at any load from about 20% to 100%. 

Overload current is I imited to a maximum of 200% of rated current at 

short circuit. The 6.4 and 12.8V ratings are ideal for use with tube or 

lamp loads since the short circuit current rating limits the inrush current 

to cold filaments. Stabilization of the voltage results in longer filament life. 

ACV transformers are "normal" harmonic type with approximately a square 

wave output. 

PART 
NO. 

6 ACV·6.4 
6 ACV-12.8 

6 ACV-26 
6 ACV-118 

25 ACV-6.4 
25 ACV-12.8 

25 ACV-26 
25 ACV-118 

50 ACV-6.4 
50 ACV-12.8 
50 ACV-26 

50 ACV-118 

120 ACV-6.4 

120 ACV-12.8 
120 ACV-26 
120 ACV-118 

250 ACV-12.8 
250 ACV-26 
250 ACV-118 

500 ACV-118 

VOLTS 
AC 

6.4 
12.8 

26 

118 

6.4 
12.8 

26 
118 

6.4 
12.8 

26 
118 

6.4 
12.8 

26 

118 

12.8 

26 

118 

118 

AMPS 
AC 

0.5 

0.25 
0.05 

4 

2 
1 
0.25 

8 

4 
2 
0.43 

20 
10 

5 

20 
10 

2.2 

4.5 

MECHANICAL DIMENSIONS 

, 
STYLE "C" 

STYLE & 
SIZE L W H ML 

C-6 31/4 1 'l'a 117{6 21K6 
8-25 3 25/a 31Ja 25/a 
8-50 3 3% 31Ja 2% 
8-120 4 3'l'a 4X6 31J2 
8-250 4 53/4 4X6 31J2 

CAPACITOR WINDING 8-500 5 53/4 5X6 43/a SCHEMATIC DIAGRAM 

ADVANTAGES OF CONSTANT VOLTAGE TRANSFORMERS 

MW 

117{6 
2?{6 
23/a 
317{6 
3% 

STYLE & 
SIZE 

C-6 
C-6 

C-6 
C-6 

8-25 
8-25 

8-25 
8-25 

8-50 
8-50 
8-50 
8-50 

8-120 

8-120 
8-120 
8-120 

8-250 
8-250 
8-250 

8-500 

MTG. 
SCREW 

#8 
#8 
#8 
#10 
#10 
#10 

REGULATION - output regulated to plus or 
minus 1% for line voltage variations of 95 
to 130V at 60 cps. 

NO MOVING PARTS - no adjustment or 
maintenance necessary. 

RESONATING CAPACITOR - supplied with 
transformers. 

SELF-PROTECTION - against output short 
circuit. Current limited to a maximum of 2 
times rated current. 

MECHANICALLY RUGGED - as resistant to 
mechanical shock as conventional power 
transformers. .. ... 

SQUARE WAVE OUTPUT - ideal for use in 
rectifier circuits - little filtering needed. 

HIGH DEGREE OF ISOLATION - between 
input and output circuits - both physical 
and electrical isolation, electro-static shields 
not necessary. 

EPOXY IMPREGNATION - minimizes acous
tic noise. 

1_ .. ··" ••• ~ .. , IGN.R.L TB.R.NSEO:EUV.C:E::R. CO., INC 
_ ...... 

-~----. 
ENGINEERS • DESIGNERS • MANUFACTURERS 

FACTORY: 1 JUNIUS STREET, BROOKL '(N, NEW YORK 11212 - (212) 498·5111 
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IDEAL FOR - SINGLE OR DUAL OUTPUT DC SUPPLIES 

- ISOLATED CONTROL CIRCUIT AND REFERENCE SUPPLIES. 

C 
t: 

BASIC SCHEMATIC 

J" ~ ~ 
T 
Eo 

1 
SERIES CONNECTED 

PARALLEL CONNECTED 

SECONDAR~ I 
VOLT~ 

20 V.C.T. or 10 V. 
SERIES 20 V.C.T. 

PARALLEL 10 V @ 2 x CURRENT 

24 V.C.T. or 12 V. 
SERIES 24 V.C.T. 

PARALLEL 12 V @ 2 x CURRENT 

34 V.C.T. or 17 V. 
SERIES 34 V.C.T. 

PARALLEL 17 V @ 2 x CURRENT 

40 V.C.T. or 20 V. 
SERIES 40 V.C.T. 

PARALLEL 20 V @ 2 x CURRENT 

88 V.C.T. or 44 V. 
SERIES 88 V.C.T. 

PARALLEL 44 V @ 2 x CURRENT 

120 V.C.T. or 60 V. 
SERIES 120 V.C.T. 

PARALLEL 60 V @ 2 x CURRENT 

METHOD OF DETERMINING 
SECONDARY CURRENT JlATlNGS 

RECTIFIER TYPE 

Full Wave Center-Tap 
Full Wave Center·Tap 
Full Wave Bridge 
Full Wave Bridge 

FILTER TYPE 

Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS SECONDARY 
CURRENT 

.7 X DC amps 
1.2 X DC amps 

to DC amps 
1.S X DC amps 

Part 
No. 

PC-20·60 

PC·20·220 

PC·20·500 

PC·24·50 

PC·24-1S0 

PC·24-450 

PC·34·35 

PC·34·125 

PC·34-300 

PC-40·30 

PC-40·110 

PC-40-250 

PC-SS·15 

PC·SS-50 

PC·SS·120 

PC-120·10 

PC·120·35 

PC·120·S5 

Secondary Milliamps 

60 

220 

500 

50 

ISO 

450 

35 

125 

300 

30 

110 

250 

15 

50 

120 

10 

35 

S5 

120 

440 

1,000 

100 

360 

900 

70 

250 

600 

60 

220 

500 

30 

100 

240 

20 

70 

170 

DIMENSIONS 
W H A B 

1% IVa 1~. 0.312 1.00 

1% 11f. 1% Q.400 1.10 

1'¥. 11(. 1% 0.400 1.30 

1% 1lA1 1~. 0.312 1.00 

1% 11f. 1% 0.400 1.10 

1'¥. 11(. 1% 0.400 1.30 

1% 1lA1 1~. 0.312 1.00 

1% 11f. 1% Q.400 1.10 

1'¥. 11(. 1% 0.400 • 1.30 

1% llAl 1~. 0.312 1.00 

1% IIf. 1% 0.400 1.10 

l'¥a 11(. 1% 0.400 1.30 

13,8 lIfa 1~. 0.312 1.00 

1% lIf. 1% Q.400 1.10 

17/a 11(. 1% 0.400 1.30 

1% 1lfa 1~. 0.312 1.00 

15,-8 1'1. 1% 0.400 1.10 

l'¥a 11(. 1% 0.400 1.30 

AVAILABLE ON SPECIAL ORDER 

Approx. 
Oz. 

3 

5 

9 

3 

5 

9 

3 

9 

3 

5 

9 

3 

5 

9 

3 

9 

Signal's PC Transformers are constructed of prime raw materials . using Class S 
insulation and nylon bobbins with PC pins molded directly in the bobbin wall. They are 
vacuum varnish impregnated and 100% tested for all parameters before shipment. 

Primaries are rated at 115 V. 50 to 500 Hz. Dual secondaries provide two outputs, 
or secondaries may be series or parallel connected. This results in a wide variety of 
output combinations. Load regulation is limited to a maximum of 20%. 

Special output voltages and! or currents 

PC filter Chokes 
Encapsulated versions 

SPECIAL PC TRANSFORMERS OR CHOKES - PROMPT QUOTATIONS 

IQ2V.R.L r:a.R.NSEO:lUtl.CEB CO., INC 
FACTORY: 1 JUNIUS ST., BROOKLYN, N. Y. 11212 • (212) 498·5111 
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Part 
No. 

10-01 
10·0.25 
10·05 
10·1 
lG-2 
10·4 
10·6 
10·8 
10·12 
10·25 
10·50 
10·100 

2.8·0.1 
2.8·0.25 
2.8·0.5 

12.8·1 
2.8·2A 
2.8·2 
2.8·4 
2.8·6 
2.8·8 
2.8·12 
2.8·25 
2.8·50 
2.8·100 

6·0.1 
6·0.25 
6·0.5 
6·1 
6·2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

6-4 
6-6 
6·8 
6·12 
6·25 
6-50 
6·100 

4·0.1 
4-0.25 
4·05 
4·1A 
4·1 
4·2 
4-4 
4·6 
4·8 
4·12 
4·20 
4·25 
4·50 
4·100 

6·0.1 
6·0.25 
6·0.5 
6·1A 
6·1 
6·2 
6·4 
6·6 
6·8 
6·12 
6·20 
6·25 
6·30 
6·50 
6·100 

6·1l.1 5 
5 
5 
5 
5 
5 
5 
5 
5 
56 
56 
56 

6·0.25 
6·0.5 
6·1 
6·2 
6·4 
6·6 
6·8 
6·12 

·25 
·50 
·100 

68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 

80 
80 

·0.1 
·0.25 
-0.5A 
-0.5 
·1 
·2 
·4 
-6 
·8 
·12 
·25 
.50 

·01 
·0.25 

User 
Net 

3.40 
3.60 
3.75 
4.15 
5.20 
6.50 
8.40 
9.00 

10.50 
18.20 
26.50 
43.00 

3.40 
3.65 
4.00 
4.45 
5.15 
6.35 
7.70 
9.00 
9.60 

11.00 
22.40 
30.50 
44.00 

3.50 
3.70 
3.95 
4.30 
5.35 
8.10 
9.50 

10.30 
12.75 
24.00 
38.00 
64.00 

3.50 
4.10 
4.50 
4.90 
6.35 
7.30 
9.15 

11.00 
15.20 
17.80 
22.40 
30.00 
44.00 
70.00 

3.60 
4.00 
4.55 
5.65 
6.60 
7.80 

10.90 
15.60 
16.70 
20.00 
33.70 
39.60 
44.00 
55.00 

108.00 

3.80 
4.45 
5.00 
8.00 
8.90 

14.90 
21.50 
26.50 
35.00 
57.00 

102.00 
151.00 

3.90 
4.40 
5.10 
6.75 
7.90 

10.00 
18.80 
21.50 
25.80 
38.00 
57.00 

103.00 

4.00 
4.60 

eem /1969 

U%lbMmti SECTION 5600 

SIGNAL TRANSFORMER PRICE LIST 
Part User P .. t User Part User Part User Part User Part User Part User 

No. Net No. Net No. Net No. Net No. Net No. Net No. Net 

BO·0.5A 5.60 E·12.B·8 14.90 E·88·25 114.00 H·16·100 192.00 H·180·0.5 26.40 DU·l 55.00 CDC·48·5 43.40 

80·05 6.75 E·12.8·12 17.20 E·88·50 204.00 H·180·1 41.50 DU·2 75.00 CDC·48·10 66.80 

80·1 8.50 E·12.8·25 35.40 H·24.01 10.20 H·180·2 58.70 DU·3 107.00 

80·2 12.70 E·12.8·50 48.60 E·120·0.5 12.30 H·24·0.25 11.90 H·180·4 106.00 DU·5 144.00 COC·60· 
80·4 21.00 E·12.8· E·120·1 15.70 H·24·0.5 13.10 H·180·6 126.00 OU·7';' 185.00 0.1 13.40 
80·6 27.00 100 70.50 'E·120·2 22.40 H·24·1A 14.35 H·180·8 155.00 OU·l0 235.00 COC·60· 
80·8 32.50 E·120·4 43.10 H·24·1 18.70 H·180·12 234.00 0.5 19.10 
80·12 41.00 E·16·0.1 5.25 E·120·6 52.60 H·24·2 21.50 UP·2 28.00 COC·60· 
80·25 69.50 E·16·0.25 5.57 E·120·8 65.80 H·24·4 27.20 H·230·0.5 30.50 UP·4 32.50 1.2 22.70 
80·50 124.00 E·16·0.5 5.96 E·120·12 83.00 H·24·6 32.80 H·230·1 43.80 UP-8 53.00 COC·60·2 28.50 

E·16·1 6.52 E·120·20 122.00 H·24·8 45.70 H·230·2 63.10 UP·15 77.00 COC·60·4 43.30 
88·0.1 4.10 E·16·2 8.16 H·24·12 53.50 H·230·4 124.00 UP·25 99.00 COC·60·8 66.70 
88·0.25 4.80 E·16·4 12.45 E·160·0.5 13.05 H·24·20 67.40 H·230·6 149.00 UP·40 138.00 
88·0.5 5.70 E·16·6 14.70 E·160·1 19.50 H·24·25 90.50 COC·120· 
88·1 8.80 E·16·8 16.05 E·160·2 27.40 H·24·50 134.00 H·300·0.5 31.90 COC·6·0.8 14.00 0.05 13.40 
88·2 12.90 E-16·12 20.00 E·160·4 47.70 H·24·100 214.00 H·300·1 57.50 COC·6·4.5 19.90 COC·120· 
88·4 22.00 E·16·25 38.00 E·160·8 75.60 H·300·2 91.00 COC·6·9 23.50 0.3 19.00 
88·6 27.50 E·16·50 61.00 E·160·12 103.00 H·36·0.1 10.45 H·300·4 143.00 COC·6·16 29.50 COC·120· 
88·8 33.50 E·16·100 102.00 H·36·0.25 11.60 COC·6·40 44.40 0.6 22.60 
88·12 42.00 E·180·0.5 13.65 H·36·0.5 13.25 H·CH·O.l 6.50 COC·6·75 68.00 COC·120·1 28.40 
88·25 72.00 E·24·0.1 5.25 E·180·1 21.40 H·36·1A 16.50 H·CH·0.2 7.55 COC·120·2 43.20 
88·50 128.00 E-34·0.25 6.20 E·180·2 30.40 H·36·1 19.35 H·CH·0.25 8.75 COC·12· COC·120·4 66.50 

E·24·0.5 6.85 E·180·4 55.50 H·36·2 22.90 H·CH·0.5 11.10 0.4 13.95 
120·0.5 8.20 E·24·1A 7.50 E·180·6 65.80 H·36·4 32.10 H·CH·l 16.70 COC·12· 6ACY·6.4 14.10 
120·1 10.40 E·24·1 9.77 E·180·8 81.00 H·36·6 46.00 H·CH·2 19.50 2.2 19.80 6ACY·12.8 13.90 
120·2 14.70 E·24·2 11.22 E·180·12 123.00 H·36·8 49.50 H·CH·4 26.20 COC·12· 6ACY·26 13.70 
120·4 28.00 E·24·4 14.20 H·36·12 59.40 H·CH·6 33.00 4.5 23.40 6ACY·118 13.40 
120·6 34.00 E·24·6 17.05 E·230·0.5 15.75 H·36·20 100.00 H·CH·8 42.20 CDC·12·9 29.40 

120·8 42.50 E·24·8 23.60 E·230·1 22.80 H·36·25 118.00 H·CH·12 54.50 COC·12·20 44.10 25ACY·6.4 20.00 
120·12 52.50 E·24·12 27.80 E·230·2 33.00 H·36·30 131.00 H·CH·16 60.80 COC·12·38 67.80 
120·20 76.50 E·24·20 35.00 E·230·4 65.00 H·36·50 165.00 H·CH·20 59.30 

25ACY· 

E·24·25 47.10 E·230·6 77.50 H·36·100 326.00 H·CH·25 83.80 COC·15· 12.8 19.80 

160-0.5 8.70 E·40·50 69.50 H·CH·30 101.00 0.35 13.90 25ACY·26 19.50 

160·1 12.90 E·24·100 111.00 E·300·0.5 16.50 H·56·0.1 11.00 H·CH·50 117.00 COC·15·2 19.70 25ACY· 

160·2 18.00 E·300·1 30.00 H·56·0.25 12.90 H·CH·l00 133.00 COC·15· 118 19.00 

160·4 31.00 E·36·0.1 5.40 E·300·2 48.00 H·56·0.5 14.55 3.5 23.30 

160·8 48.50 E·36·0.25 6.03 E·300·4 75.60 H·56·1 23.30 6·500 98.00 COC·15·8 29.20 50ACY·6.4 23.60 

160·12 65.00 E·36·0.5 6.88 H·56·2 26.00 9·500 127.00 COC·15·16 43.90 50ACY· 

E·36·1A 8.55 E·CH·O.l 2.90 H·56·4 43.60 12·500 158.00 COC·15·30 67.60 12.8 23.20 

180·0.5 9.10 E·36·1 10.05 E·CH·0.2 3.40 H·56·6 63.10 3·1000 104.00 
50ACY·26 22.70 

180·1 14.20 E·36·2 11.90 E·CH·0.25 3.95 H·56·8 78.40 6·1000 168.00 COC·18· 50ACY· 

180·2 20.00 E·36·4 16.80 E·CH·0.5 5.00 H·56·12 104.00 0.32 13.85 118 22.20 

180·4 36.00 E·36·6 24.20 E·CH·l 7.60 H·56·25 170.00 MY·l 13.50 COC·18· 
180·6 42.50 E·36·8 26.00 E·CH-2 8.80 H·56·50 305.00 1.8 19.60 120ACY· 

180-8 52.00 E·36·12 31.20 E·CH·4 11.80 H·56·100 455.00 MY·2 16.00 COC·18·3 23.20 6.4 29.10 

180·12 78.00 E·36·20 52.80 E·CH·6 14.80 
MY·4 21.00 COC·18·6 29.10 120ACY· 

E·36·25 62.20 E·CH·8 18.90 H·68·0.1 11.30 MY·6 29.00 COC·18·13 43.90 12.8 28.90 

230·0.5 10.50 E·36·30 69.50 E·CH·12 24.50 H·68·0.25 12.78 MY·12 40.00 COC·18·26 67.50 120ACY· 

230·1 15.00 E·36·50 87.50 E·CH·16 27.40 H·68·0.5A 14.90 26 28.60 

230·2 21.50 E·36·100 173.00 E·CH·20 26.80 H·68·0.5 19.70 3PH·24·50 90.00 COC·24· 120ACY· 

230·4 42.0n E·CH·25 38.00 H·68·1 23.00 3PH·24· 0.22 13.80 118 28.20 

230·6 50.00 E·56·0.1 5.70 E·CH·30 45.70 H·68·2 29.30 100 127.00 COC·24· 
E·56·0.25 6.70 E·CH·50 52.70 H·68·4 55.50 3PH·24· 1.2 19.50 250ACY· 

300·0.5 11.00 E·56·0.5 7.55 E·CH·l00 60.00 H·68·6 63.80 200 207.00 COC·24· 12.8 44.00 
300·1 19.70 E·56·1 12.10 E·CH·200 96.00 H·68·8 77.00 3PH·48·30 90.00 2.1 23.10 250ACY· 
300·2 31.00 E·56·2 13.50 E·CH·500 132.00 H·68·12 113.50 3PH·48· COC·24· 26 43.00 
300·4 48.50 E·56·4 22.80 E·CH· H·68·25 174.00 60 127.00 4.5 29.00 250ACY· 

E·56·6 33.10 1000 148.00 H·68·50 316.00 3PH·48· COC·24·11 43.80 118 41.90 
CH·O.l 2.25 E·56·8 41.10 

120 207.00 COC·24·20 67.30 
CH·0.2 2.60 E·56·12 54.50 H·l0·0.1 9.85 H·80·0.1 11.60 500ACY· 
CH·0.25 3.00 E·56-25 89.50 H·l0·0.25 10.50 H·80·0.25 13.35 SO·100 7.30 COC·28· 118 68.00 
CH·0.5 3.80 E·56·50 161.00 H·l0·0.5 10.95 H·80·0.5A 16.45 SO·150 8.60 0.25 13.75 

CH·l 5.70 E·56·100 240.00 H·l0-1 12.10 H·80·05 20.00 SO·250 10.00 COC·28·1 19.40 

CH·2 6.60 H-l0·2 15.25 H·80·1 25.10 SO·350 13.00 COC·28·2 23.00 PC·20·60 2.85 

CH·4 8.80 E·68·0.1 5.85 H·l0·4 19.30 H·80·2 37.70 SO·500 15.10 COC·28·4 28.90 PC·20·220 3.00 

CH·6 11.00 E·68·0.25 6.62 H·l0·6 25.20 H·80·4 62.50 SO·750 19.25 COC·28·9 43.70 PC·20·500 3.20 

CH·8 14.00 E·68·0.5A 7.70 H-l0·8 27.10 H·86·6 81.00 SO·1000 23.00 COC·28·16 67.20 

CH·12 18.00 E·68·0.5 10.22 H·l0·12 31.7" H·80·8 97.80 SO·1500 27.110 PC·24·50 2.95 

CH·16 20.00 E·68·1 12.00 H·l0·25 55.20 H·80·12 124.00 SO·2000 35.00 COC·36· PC·24·180 3.10 

CH·20 19.50 E·68·2 15.30 H·l0·50 77.80 H·80·25 212.00 0.18 13.65 PC·24·450 3.30 

CH·25 27.50 E·68·4 28.8n H·l0·l00 133.00 H·80·50 380.00 SOO·100 5.00 COC·36· 
CH·30 33.00 E·68·6 33.10 SOO·150 6.00 0.9 19.30 PC·34·35 3.05 
CH·50 38.00 E·68·8 40.00 H·12.8·0.1 9.85 H·88·01 11.90 SOO·250 7.40 COC·36· PC·34·125 3.20 
CH·l00 43.00 E·68·12 59.50 H·12.8· H·88·0.25 13.95 SOO·350 10.50 1.8 22.90 PC·34·300 3.40 
CH·200 68.00 E·68·25 90.00 0.25 10.60 H·88·0.5 16.75 SOO·500 12.40 COC·36· 
CH·500 92.00 E·68·50 165.00 H·12.9·05 11.65 H·88·1 26.00 SOO·750 16.50 3.2 28.80 PC·40·30 3.10 
CH·l000 102.00 H·12.8·1 13.00 H·88·2 38.30 SOO·1000 20.20 COC·36·6 43.50 

E·80·0.1 6.00 H·12.8·2A 15.10 H·88·4 65.50 SOO·1500 23.50 COC·36·12 67.00 PC·40·110 3.25 

E·l0·0.l 5.10 E·80·0.25 6.95 H·12.8·2 18.75 H·88·6 82.50 SOO·2000 31.80 PC·40·250 3.45 

E·l0·0.25 5.43 E·80·0.5A 8.50 H·12.8·4 22.80 H·88·8 101.00 COC·48· 
E·l0·0.5 5.80 E·80·0.5 10.30 H·12.8·6 26.70 H·88·12 127.00 HSO·3000 55.00 0.12 13.60 PC·88·15 3.15 

E·l0·1 6.35 E·80-1 13.10 H·12.8-8 28.80 H·88·25 219.00 HSO·4000 60.00 COC·48· PC·88·50 3.30 

E·l0·2 8.00 E·80·2 19.60 H·12.8·12 33.20 H·88·50 392.00 HSO'5000 69.00 0.6 19.20 PC·88·120 3.50 

E·l0·4 11.10 E·80·4 32.60 H·12.8·25 68.30 HSO·6000 76.00 CDC·48· 
E·l0·6 13.00 E·80-6 42.00 H·12.8·50 93.70 H·120·0.5 23.80 1.5 22.80 PC·120·10 3.20 
E·l0·8 14.00 E·80·8 51.00 H·12.8· H·120·1 30.40 OU·1/4 27.80 COC·48· PC·120·35 3.35 
E·l0·12 16.55 E·80·12 64.70 100 137.00 H·120·2 43.20 OU"/2 34.50 2.5 28.70 PC·120·85 3.55 
E-l0·25 28.80 E·80-25 110.00 H·120·4 83.00 
E·l0·50 42.20 E·80·50 198.00 H-16·0.1 10.20 H·120·6 100.00 
E·l0·l00 69.00 H·16·0.25 10.75 H·120·8 127.00 OEM DISCOUNT SCHEDULE 

E·88·0.1 6.15 H·16·0.5 11.50 H·120·12 157.00 
E·12.8·01 5.10 E·88·0.25 7.23 H·16·1 12.60 H·120·20 232.00 o.TY. DISCOUNT o.TY. DISCOUNT 
E·12.8·0.25 5.51 E·88·0.5 8.65 H·16·2 15.70 1·9 NET 50·99 331/3% 
E·12.8·0.5 6.05 E·88·1 13.45 H·16·4 23.80 H·160·0.5 25.20 
E·12.8·1 6.75 E·88-2 19.90 H·16·6 28.00 H·160·1 37.70 10·24 15% 100·199 40% 

E·12.8·2A 7.85 E·88·4 34.10 H·16·8 30.50 H·160·2 52.80 25·49 25% 200 Over QUOTE 

E·12.8·2 9.75 E-88-6 42.80 H·16·12 38.00 H·160·4 92.00 TERMS: NET 30 DAYS ON APPROYEO CREDIT 

E·12.8·4 11.85 E·88·8 52.50 H·16·25 72.00 H·160·8 145.00 FOB: FACTORY, BROOKLYN, N. Y. 

E·12.8·6 13.90 E·88·12 66.30 H·16·50 114.00 H·160·12 195.00 

"Z'BJI,NSEOBMEB CO., INC 

See YELLOW SECTION for Local Offices, Phones 2889 
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MINIMUM WEIGHT 
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oHIPERSIL CORES 

MIL-T27B 
Specifications 

MIL Type 
TF5SXOIZZ 

85°C Max_ Ambient 
Operating Temp. 

HIGH SHOCK 

EXTREME 
ENVIRONMENT 
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LIGHT WEIGHT FOR 
AIRBORNE USE 
10,000 HOUR 
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POWER SUPPLIES 
AIRBORNE CONTROL 
CIRCUITS 
MISSILE CIRCUITS 
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OVUALL DIMENSIONS DIMENSIONS 
W H G 

1 ·1/4 1·3/16 1 N.,.l 
1·1/1 1 ·1/4 1·1\/16 I N ••• l 

1·1/1 1·1/1 1·1\/16 1·1/1 Nct •• l 

I·U/l. 1.7/1 I.U/I. 1·1/4 I·T/I. 

IA 1·1\/1. I.IT/ll 1·13/1. I.S/ll 1·1/1 

I I l.lS/" 1·1/1 1"/lI 1·1/4 

3 1·5/16 1.13/" 2.1/. 1·'1l2 1.'/1. 

2.1/" 2.3/1 2·3/16 1·1T/12 1.1\/1. 

4 2·5/1. 2·1/1 2·'/16 1.17/12 1·11/16 

S 2·1/4 1·1/1 2·T/I 1.17/12 1·1/16 

• 1·1/4 1·5/1 1·1/1 1·1T/12 2.1/1. 

7 I 2.T/I 1.1/1 1·2S/12 2·1/2 

I 1.1/1 2·7/1 1·1/1 1·2S/12 2·1/2 

1·1/4 1·1/4 1·1/1 2·1/4 I 

1·1/4 1 ·1/4 1·1/1 1·3/4 1·1/. 

1·1/1 I.T/1 1·1/1 

.". 
MfG. Wf. 

(LIS.) METH. 

.... N.t.l 

•. 10 N.t. I 

0.16 N.t.l 

US Ne •• 2 

O.IS N"e 2 

0 •• 0 H.,. 2 

0.45 

0.70 

0.90 

1.10 

1.50 

2.00 

2.50 

US 

... ts 

5.00 

i44,j'd,ffiD S EeTI 0 N 5600 

ENCAPSULATED 400 cps 
transformers 

Nole 1-SM selirs are I • ., hole mounting with holf~ on 
unltr lin,. #4-40 rem null ort fostened to the bracht. 

Nott 2-#6·32 'em nuh on bradlel alt standard. 

Nole 3-#1-32 'em nuh on brocltel are Ifandarcl. 

FOR MINIMUM SIZE & 
MINIMUM WEIGHT 
• CONTOUR MOLDED 
• HIPERSIL CORES 

MIL-T27B 
Specifications 

MIL Type 
TF5SXOIZZ 

85°C Max. Ambient 
Operating Temp. 

HIGH SHOCt< 

EXTREME 
ENVIRONMENT 
CONDITIONS 
LIGHT WEIGHT FOR 
AIRBORNE USE 
10,000 HOUR 
PLUS-LIFE 
SERVO 
APPLICATIONS 
ISOLATION 
POWER SUPPLIES 
AIRBORNE CONTROL 
CIRCUITS 
MISSILE CIRCUITS 

• All primaries 310-1000 (PS 

• Dielectrh test 'foltages: 

'RIMARI ES 1500 Volts RMS 

SECONDARIES 1500 Voll. RMS 

• Epox, flSln useel as enca,sulan' 

• Prict, s"'~i'ct t. chan,. wit ... u. notice 

EEl 8 

EEl EEl 
Lt jJ 

2891 



Look in the 
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for 
Manufacturers' 
Sales Offices 

Tell them 
you found them 

in eem 



120 VOLT SINGLE PHASE PANEL MOUNTING 
Cased and uncased units designed for mounting on panels 1/4" thick to 5/8" thick. Most panel mounting units can also be bench mounted. 

Mfr's Type No. Volts Output Amps KVA Size Weight (Lbs.) Price 

171 *0-132 1.75 .23 2 13/1(,)( 2,V.l2 3 10.50 
241 0-120/140 2.4 ,33 3%)(3%)(3 15/16 17.50 
251 'O~132 2.5 .33 2J:Y16X 29/ 16 3.5 11.25 
371 '0·120/140 3.75 .53 3%x3%)(3% 15.75 

501 
601 

1010 
1010CT 
1210 
1210CT 
1510 
2510 
2510CT 
5010 
501 OCT 

0·120/140 
0·120/140 
0·120/140 
0·120/140 

·'0·120 
"0·120 

0·120/140 
0·120/140 
O· 120/140 
0·140 
0-140 

"'so cycle operation only at overvoltage. 
H6D cycle operation only. 

5.0 
6.0 

10.0 
'10.0 
12.5 
12.5 
15.0 
25.00 
25.0 
50.0 
50.0 

.70 

.84 
1.4 
1.4 
1.4 
1.4 
2.1 
3.5 
3.5 
7.0 
7.0 

3% x 33f.. x 3'>/16 
4% x 4'(, x 3 15/16 

5S!t6 X 5 X 4 3h6 
67/R X 5)( 4 7/16 

5 5/](, X 5 X 4 3/16 

61/11 X 5 X 4 7/](; 

6 1/8 x 6YfI x 4-% 

83,1](, x 7% X 4 1/11 

9% X 75/8 X 4 1/11 

12% x 12% x 6% 

155//1 x 14 x 6Y, 

120 VOLT SINGLE PHASE MODELS WITH CORD & RECEPTACLE 
All models housed in rugged cases include pilot light, switch fuse, line cord, plug and matching receptacle. 
2 PF models are equipped with 2-wire cords, plugs and receptacles. 
3PN models are equipped with 3-wire grounded cords, plugs, and receptacles. 

Mfr's Type No. Volts Output Amps KVA 

2PF171 nO-132 1.75 .23 
3PN171 
2PF371 
3PN371 
2PF501 
3PN501 
3PN601 
2PF1010 
3PN101O 
2PF1210 
3PN1210 
3PN2210 

• '0-132 
'0·120/140 
'0·120/140 
(}120/140 
0·120/140 
0-140 
0·120/140 
0·120/140 

"0·120 
.... 0-120 

0·140 

1.75 
3.75 
3.15 
5.0 
5.0 
6.0 

10.0 
10.0 
12.5 
12.5 
22.0 

.23 

.53 

.53 

.70 

.70 

.84 
1.4 
1.4 
1.4 
1.4 
2.4 

""60 cycle operation only on overvoltage ... *60 cycle operation only. 

Size 

37/R X 3'/B x 3% 
37/R x 3'/R X 3Y:, 
6% x 6 1/RX 6% 
6%x6 1/RXSy:' 

6% X 6 1/RX 6Y:, 
6%x6 1/RX6y:' 
47/R x 4J/R x 6% 
67/R x 5 X 47/16 
6'/g x 5 X 4 7/16 
61jg X 5 X 47h6 
6'/g x 5 X 4 7/16 
100/., x 7Sjgx 41jg 

240 VOLT SINGLE PHASE PANEL MOUNTING 

7 
12 
12 
12 
12 
20 
23 
23 
60 
60 

Weight IlbsJ 

3.5 
3.5 
7.0 
7.0 
9.0 
9.0 

11.0 
12.0 
12.0 
12.0 
12.0 
23.0 

16.00 
21.00 
21-.00 
28.00 
23.00 
29.00 
39.00 
57.00 
66.00 

140.00 
155.00 

Price 

20.00 
22.00 
22.00 
24.00 
24.00 
26.00 
33.00 
29.00 
33.00 
34.00 
36.00 
79.00 

Cased and uncased units designed for mounting on panels 1/4" thick to 5/S" thick. Most panel mounting units can also be benched mounted. 

Mfr's Type No. 

1020 
1020CT 
1220 
1220CT 
1S20 
2520 
2520CT 
5020 
5020CT 

Volts 

0·240/280 
0·240/280 
0·240 
0·240 
0·240/280 
0·240/280 
0·240/280 
0·240/280 
0·240/280 

Output Amps 

3.5 
3.5 
5.0 
5.0 
9.5 

10.0 
10.0 
28.0 

28.0 

KVA 

.98 

.98 
1.2 
1.2 
2.7 
2.8 
2.8 
7.8 
7.8 

Size 

55/ 16 x 5 X 4 3/16 

67/8 X 5 X 4 7h6 
55/ 16 X 5 X 4 3/16 
61j8 X 5 X 47h6 
6ljg x 6% X 4 13/16 

8318 x 7% X 4 1/8 
9"/8 X 7% X 41/8 
12%x12%x6% 
15'/8 X 14x6y:' 

120 VOLT VARIABLE ISOLATION TRANSFORMERS 
All models housed in rugged cases include pilot light, switch, fuse, line cord, plug and matching receptacle. 
2 PF models are equipped with 2-wire cords, plugs and receptacles. 
3 PN models are equipped with 3-wire grounded cords, plugs, and receptacles. 

Mfr's Type No. 

2PF1020 
3PN1020 
2PF1220 
3PN1220 
3PN2520 

Volts 

0-280 
0280 

"0·240 
"0·240 

0·240 

H60 cycle operation only. 

Output Amps 

3.5 
3.5 
5.0 
5.0 

10.0 

KVA 

.98 

.98 
1.2 
1.2 
2.8 

Size 

6 7/p, x 5 x 4 7/16 

67/8 X 5 X 47h6 
67/8 X 5 X 47/1(, 
67/8 X 5 X 47h6 
9% X 7"/8 x 4 1/ 11 

Weight (LbsJ 

12.0 
12.0 
12.0 
12.0 
20.0 
23.0 
23.0 
60.0 
60.0 

Weight (lbs.) 

12.0 
12.0 
12.0 
12.0 
23.0 

240 VOLT SINGLE PHASE MODELS WITH CORD & RECEPTACLE 

Price 

24.00 
32.00 
26.00 
34.00 
39.00 
57.00 
66.00 

140.00 
155.00 

Price 

33.00 
37.00 
38.00 
40.00 
79.00 

ST ACO isolated variable autotransformers provide a means for smooth control of an electrically isolated AC voltage output. Uncased models 
offer isolated, non-isolated voltage doubler, and series connections with proper external hook-up. Cased models feature circuit breaker, switch 
pilot light, output voltmeter 3-wire grounded cord, plug, and matching receptacles. Cased models available in isolated connection only. Ratings 
shown are for isolated connections. 

Mfr's Type No. 

J201 
J401 
J901 
EJ201V 
EJ401V 
EJ901 V 

Volts 

0·140 
0·140 
0-140 
0·140 
0-140 
0·140 

Output Amps 

2.0 
4.0 
9.0 
2.0 
4.0 
9.0 

KVA 

.28 

.56 
1.26 

.28 

.56 
1.26 

SiZe 

4Y:, x 4% x 4 7116 
6 1/8 x 6% x 4% 
8 9/32 x 70/., X 5 1/s 
7%x 151h6x57/s 
9% x 12 15/ 16 x 63/ 8 

11% X 149h6 x 6% 

Weight (lbs.) 

17.0 
13.0 
25.0 
13.0 
26.0 
36.0 

EJ201V, EJ401V, EJ901 V have a 0·140 VAC and 0-120 VDC at full rated current available at isolated banana receptacles. 

DELUXE VARIABLE AUTOTRANSFORMERS 

Price 

34.00 
46.00 
65.00 
79.00 
89.00 

105.00 

STACO offers a selected group of variable autotransformers with new style, broad applications, and a unique combination of practical features. 
Suitable for use in any industrial application, classroom or laboratory. All units provide continuous voltage control over a wide range, and all 
are protected against short circuit. Convenient controls provide error-free operation and distortionless adjustment of AC voltage. 

Mfr's lype No_ 

E171 
E371 
E501 
E501V 

Input Volts Output Volts Output Amps KVA 

120 0-132 1.75 .23 
120 0·140 3.75 .52 
120 0·140 5.0 .7 
120 0·140 5.0 .7 

Size 

5% x 99h6 x 3% 
7%x 11 3/16X47/8 
73/8 x t1 3!t6x 4% 
7% x 15'h6 x 57/8 

Weight (Lbs.) 

8.0 
11.0 
12.0 
13.0 

Price 

25.50 
27.00 
32.00 
58.00 

E501VA 120 0-140 5.0 .7 11% x 129116 X 57/8 17.0 95.00 
E501VAW 120 0-140 .5.0 .7 11%x149h6x57/8 18.0 156.00 
E1010 120 0·140 10.0 1.4 7%xl1'5/16X 51jg 18.0 40.50 
El010V 120 0·140 10.0 1.4 7% x 157/ 16 x 57/8 19.0 73.00 
E10l0VA 120 0-140 10.0 1.4 11%x129h6x57/8 23.0 114.00 
E1010VAW 120 0-140 10.0 1.4 11% x 149/J6 x 5% 23.0 184.00 
El210 120 0-120 12.0 1.44 7%xlps/16 X5 '!s 18.0 48.00 
El020 240 0-2S0 3.5 .98 7% x .11 15/16 x 5% 18.0 48.50 
E1710 120 0-140 17.0 2.38 11%x149/J6x57/8 31.0 84.00 
E1720 240 0·2S0 10_0 2_8 11% x 14?/16x 57/8 30.0 86.00 

E501V, E501VA, E501VAW, El010V, El0l0VA, El010VAW have isolated AC and DC outputs of 10% of the output current rating of the 
unit. Outputs are available at isolated banana receptacles. 
V = Voltmeter A = Ammeter W = Wattmeter 

eem/1969 See YELLOW SECTION for Local Offices, Phones 
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STACO® 
Variable 

Autotransformers 

STACO Variable Autotransformers 
are precision built to exacting toler
ances from the finest materials 
available. 

Staco's new improved design pro
vides long life with negligible main
tenance, high efficiency and regula
tion, greater power to size ratio. 
Staco designs permit replacement 
of competitive equipment or pre
vious Staco models without modi
fication. 

Models are available in various con
figurations from 1.75 to 300 
amperes output. Choose from panel 
mounted units, cord and plug types 
or deluxe fully enclosed portable 
models, with or without metering. 
Staco products represent 25 years 
experience in providing safe and de
pendable control of power. 

Contact your local representative 
for full details or write the factory 
for our new Product Guide. 

STACO' 
INCORPORATED 

2240 East 3rd St .• Dayton, Ohio 45403 
Phone: 513/253-1191 • TWX: 513/944-0432 

2893 



SECTION 5600 i@oiiij'fflD 

POIM'IIE.srA r® Variable Transformers now 
New epoxy-coated POWERKOTE Coils make the POWERSTAT line the most 
outstanding value in variable transformers today_ Without increase it! price, 
size or weight, only POWERSTAT Variable Transformers give an average of 
20% higher current ratings, 10:1 greater overload capability, longer life. 
greater resistance to fungus, salt spray and other contaminating atmospheres_ 
POWERKOTE Coil commutator bars are embedded in place preventing 
steady-state operating temperature and severe overloads from distorting the 
commutator. 

POWERST A T Variable Transformers are designed to deliver continuously 
adjustable voltage from a-c power lines. They introduce no waveform distortion 
and feature rugged construction, precious metal plated commutators, excellent 
regulation, high efficiency and conservative ratings. All manually operated types 
listed in the charts except the IOB-12, ENI16B-EN216B and ENI17B-EN217B 
Series are available with motor drives if desired. Motor-driven speeds are 5, 
15, 30 or 60 seconds for full range travel on all except types having -4, -5, or -6 
suffixes which do not offer the 5-second speed_ Single types in the 1168-216B, 
1I78-2178, 126-226 and 136B-2368 Series are also offered with 2- or 3-wire cord
plug sets_ 1156D-1256D Series types are available in ratings to 244 kva_ 

INPUT 

Volts 

Sill!l' PMst 
110 

110 
110 

240 

240 

240 
240 

'80 ,., 
TII''''.H 

120 

120 

240 
240 

240 ,., . ., 

Smal""ls, 
110 
110 

240 
240 

240 

240 

Crell. 

.. 
SO/60 .. 
SO/60 
50/60 

50/60 

60 

50/" 
50/ .. 

SO/60 .. 
!Mi/6D 

", .. .. 
SO/6o 

" 

50/60 

50/60 

50/60 
~0/60 

50/60 
50/60 

480 50/60 
480 50/60 

IlIrll'lIlse 
120 50/60 

120 50/60 

240 50/60 

240 50/60 

240 SOI60 
240 60 

480 50/60 
480 60 

RATINGS AND SPECIFICATIONS 

Yllts 

0·132 

0-120 
0-132 

0·240 
0.264 

0·240 

0.264 

0.,,, 

0·528 

0·120 

0-132 

0-240 

0·164 

0-240 

0-480 

0·528 

0·120 

0·140 

0·240 

0·280 

0240 

0·280 

0-480 

" .. 
0·120 
0·140 

0·240 
0·280 

0·240 

0·280 

0·480 
0·560 

OUTPUT 

C ... st. Current Lud 
II... MI •. 
a.... KVA 

108-12 SERIES 

2.25' 
2.1S· 

or 
0.5·· 

2,25' 

225" 

0.7" 
05·' 

2.25' 

2.25' 

225' 

07-
OS" 

013 

021 

D.>' 
0,17 

0.13 

'.54 
0,59 

0.34 

0.26 

0.47 
OSI 

029 
013 

'" 0\8 

046 

21-22 SERIES 

45 0.54 
45 063 

2 2~ 0.54 
2.25 0.63 

4.5 U 
45 13 

2.25 
221 

4\ 

4.5 

225 

2.25 

4\ 
4\ 

225 
2.25 

1.1 
13 

094 

1.1 

0.94 

II 
'J9 
22 

1.9 
2.2 

C,nst.lmp.d.lceLud 
.... MI •. 
Amp. KY. 

0)6 

0.91 022 

31 0.72 

-
0.91 0.043 

" 062 

os: 037 

3' 12 

". 071 

65 01. 

715 078 

6\ 16 

311 1.6 

6.1 1.4 

'25 I' 

6\ 21 

3ZS 21 

TYPE 

2PfI0 

lOB 

12 

108·2 

12-2 

IOB·2 

12·2 

IOB·3 

127 

21 

22 

21·2 

'" 
21·2 

22·2 

21·3 

22·J 

Ship. 
WI. 

L1> •• 

2 \I~ 

8\5 

.'. 

IJh 

IJVlI 

131/~ 

19 

'"Rating when mounted on melal panel. On bracket or nonmetalliC panel, derate lOB Series to 1.75 amp., 12 Senes to 0.5 amp. 
Uatine: when mounted on melal panel. On bracket or nonmetallic panel, derale lOB Series to 2.5 amp., 12 Series to 0.75 amp. 

··0.7 amp. maximum in range from 0 to hne voltage when mounled on metal panel. 

INPUT 

Vllts 

Sinll,Phls, 
120 
120 

110 

240 
240 

240 

240 
240 

240 . ., 
4" 
4" 

'lIrIlPltas. 

C,ctes 

SO/60 

50/60 

" 50/60 

50/60 

60 

10/" 
50/60 

" 50/60 10,,, 
60 

120 50/60 

120 50/60 

120 60 

240 50/60 
240 50/60 

240 60 

240 50/60 

240 60 

240 ,., . ., 
480 

Sin I. Phis, 
120 
120 

120 

140 
140 

240 

240 
240 

240 . ., 
480 

60 

50/60 .. 
" 

50/60 
50/60 

60 

50/60 

50/60 

" 50/60 

50/60 

60 

50/60 

50/60 

480 " 

TJlree Phase 
120 50/60 

120 50/60 

120 60 

240 50/60 
240 50/60 

240 .. 

<'40 ~O/60 

240 60 

240 60 

480 50/&0 ,., .. 
'80 " 

ADJUSTABLE 
SPEED DRIVES 
All motor-driven units in 
the 116B-216B, 117B-217B, 
126-226, 136B-236B and 
146-246 Series are avail-
able with adjustable speed 

drives which permit the output voltage of the 
transformer to be controlled over the full range 
of zero to maximum output voltage at speeds 
ranging from 5 seco~ds to 200 seconds. All con
trol circuitry is solid-state and adaptable for 
present speed systems. The Adjustable Speed 
Control Potentiometer BHP65455-G1 can be 
remotely located from the variable transformer. 

Volts 

0·120 
0·140 

0-120 

0·240 

0·280 

0·240 

0-240 
~280 

0·240 

0·480 

0·560 

0·480 

0·120 

0·140 

0·120 

0·240 

0.280 

Q.240 

0·240 
.280 

0·240 

" .. 
0·560 

0." 

OUTPUT 

Canst. Currenllold Const.lmpedl"c,Lold 
Mil. Mil. Mil. Mar. 

Amp. !lVA Amo. KVA 

116B·2168 and 1118·2118 SERIESt 

IU 
10 

12 

3\ 

12 
14 

14 

08. 
35 0.98 

12 

10 " 10 2.8 

12 " 3\ 1) 

3S 20 

10 
10 

12 

3.1 

3\ 

10 
10 

12 

3.\ 

3.1 

24 

2.1 

" 25 

II 
1) 

21 

4.2 

48 

1.0 

29 
34 

4.2 

13 " 
II I' 

12 

17 

13 11 

II 36 

24 

34 

13 u 

15 31 

2.1 

" 13 \4 

62 

42 

\8 

EN1168·EN2168 and ENIl18·EN2l1B SERIES 

0·120 

0·140 

0·120 

0240 

0·280 

0·240 

0·240 
0-280 

0·240 

0..480 

0·560 

0-480 

0·120 

0·140 

0120 

0·240 
0·280 

0·240 

0·240 

0·280 

0-240 

0 • ., 

0·560 .. ., 

10 

44 

10 

.. 
10 

.. 
10 

,. 

0.96 

1.1 

12 

072 

084 

11 

1.9 

22 

24 

1. 
17 

2J 

17 

19 

21 

12 

II 

18 

3.3 
3.9 

42 

25 
29 

31 

13 16 

141 1) 

4\ 11 

\8 14 

13 11 

14\ )1 

4.1 22 

\8 28 

13 27 

145 30 

45 19 

\8 24 

13 \4 

141 60 

4\ 31 

\8 .. 

IYPE 

1168 

11781 

2168 

Zl78T 

1168T·2 

11781·2 

216BI·2 

2178J.2 

116Bl·2 

117812 

2178T·2 

I16Bn 

WBn 

21681·3 

lllBTJ 

ENJl6B 

[NIIle 

EN2168 

[N2IlB 

EN]]6B·2 

ENill82 

EN21&8·2 

EN2IlB-2 

EN!!68·2 

[N1I782 

fN2168·2 

EN2!78·2 

[NI168·3 

EN1J78·3 

[N21683 

[N2178·) 

Ship. 
WI. 
lbs. 

12 

12 

12 

12 

24 

14 

14 

14 

14 

24 

14 

36 

36 

36 

36 

15 

15 

II 

II 

28 

28 

28 

28 

28 

28 

28 

28 

39 

39 

39 

THE 
tAlse aVailable With open construction. SuffiX U when ordenne:. 

SUPERIOR ELECTRIC 

COM:PANY 

1000 MIDDLE STREET, BRISTOl, CONNECTICUT 06010 

SEE OTHER SUPERIOR ELECTRIC PRODUCT PAGES 
2894 See YELLOW SECTION for Local Offices, Phones eem /1969 
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with POIIWIERICOFIE® COIILS 

TYPE lOB 

TYPE 21 

TYPE 116B 

TYPE EN216B-2 

TYPE 3PN126 

INPUT OUTPUT 

I Consl. Current load 1-Const Impedance load 
MaJ. Mal. 

Volts ereles Volts Amp. IVA 

126-226 SER1ESt 
I • os. 

110 50/60 0·120 15 \8 

110 SO/60 1).140 IS 11 

140 SO/GO 0)40 IS \8 

140 50/60 0280 IS 1.1 

140 111/60 0·240 IS " 140 SOIGO 0-280 IS 41 

480 50/61) 0·480 IS " 480 50/GO 0·560 IS 41 

Three Phase 
120 SO/60 0·120 15 3.1 

110 SO/60 0-140 " 3.6 

140 50/60 O-Z40 " 3\ 

140 SO/60 0-280 71 36 

140 SO/60 0-240 11 '.1 
140 60 0-280 11 7.3 

480 50/60 0·480 71 61 

480 60 0-560 71 7.3 

1368·2368 SER1ESt 

Sin,le Phu, 
110 50/60 0120 21 2.' 
110 50/60 0·140 21 3.1 

110 50/60 0120 44 5.3 

120 50/611 0·140 44 '.1 

140 50/60 0-240 10 2.4 

140 50/60 0·280 10 28 

140 50/1)0 0·240 21 1.3 

140 50/60 0180 11 ., 
480 ~/60 0·480 10 4.8 

480 50(60 0-560 10 \6 

Three Phase 
120 50/60 0·120 21 46 

120 50(60 0·140 11 IJ 

140 50/60 0-240 10 41 
140 50/flO 0·2SO 10 4.8 

140 50/£10 0·240 11 91 

140 60 0-2BO 11 107 

480 50/60 0·4SO 10 8.l 

480 60 0560 10 '.7 

146·246 SER1ESt 

Sinlle Pilise 
120 50/60 0·110 30 36 

110 50/60 0-140 30 41 

PO 50/60 0·110 60 7.2 
110 50/60 0-140 60 8.4 

240 50/60 0-240 11 36 

240 50/60 0·280 II 41 

140 50/£10 0·240 30 72 
240 50/60 0-280 30 8' 
480 50/60 0·480 11 7.2 

480 50/60 0·560 11 8.4 

tAlso available with optn construction. Suffix U when ordering. 
§Requires also ont paralleling choke type T50oo. 

URequires also one paraUelina choke type T6053. 

IN SECTIONS 2100, 3500 AND 4000 

M'I. Mil. 
Amp. KVA 

10 14 

- -
10 14 
- -
10 .. 
- -
10 .. 
- -

10 41 

- -
10 41 

- -
10 8J 
- -

\0 8J 

- -

28 l4 

- -
56 ,.I 

- -
13 3.1 

- -

28 67 
- -
26 61 

- -

18 \8 

- -

Il 14 

- -

16 11.6 

- -
Il 10.8 

- -

1I 41 
- -
70 84 
- -
\9 46 

- -
3\ 84 

- -
\9 91 

- -

TYPE 136B1 

TYPE 5MBl156D 

Stlip. 
WI. 

TYPE lb •. 

11. \I 

12. 17 

126·2 31 

226·2 31 

126·2 31 

226-2 31 

126·J 49 

226-3 49 

136B 25 

131)8·2~ 52 

2368 25 

136B-2 52 

2368·2 52 

1368·2 51 

23flB-2 51 

1368-3 76 

236B-l 76 

146 38 

146-2~, 8J 

246 38 

146·2 83 

246-2 " 

HIGH 
FREQUENCY 
TYPES • TYPE 5-1011 

TYPE 2H115UK-3Y 

Standard manually-operated types designed to meet ap
plicable military specifications are available for 28, 120, 
240 and 480 volt, 400/800 hertz single and three phase 
operation in ratings from 56 va to 7.3 kva; for 115 volt, 
400/800 hertz single phase service with outputs of 0-28 
volts, 2_5 or 8 amperes and 0-5 volts, 6 or 12 amperes; for 
400/1600 hertz service as limited range variable trans
formers, low voltage output variable transformers or line 
co r recto rs. 

INPUT OUTPUT 

Const. Current load --- f Const. Impedance lDad 
Mil. Mal. Max. 

Vllts C,clts V,Us Amps. IVA Amps. 

146-246 SER1ESt leonid.) 

Three Phase 
120 50/60 O·IZO 30 61 

120 50/60 0·140 30 73 

240 50/60 0·240 11 61 

240 50/60 0·280 11 73 

240 50/60 0-240 30 111 

240 60 0-280 30 145 

480 50/60 0-480 11 111 

480 60 0·560 11 IH 

1156D·1256D SER1ESt 

Sin Ie Phase 
110 50/60 0-120 50 60 

120 5(1/60 0140 10 70 

110 5(1/6(1 0·120 100 110 

110 50/60 0-140 100 140 

110 50/60 0·120 1\0 18.0 

110 50/60 0·140 150 210 

240 50/60 0-240 28 • .7 

240 50/60 0·281) " 7, 

140 50/60 0-240 10 110 
240 50/60 0-280 10 140 

240 50/60 0-240 " 134 

140 50/60 0-280 " \5.7 

240 50/60 0·240 84 20.2 

240 50/60 0·280 84 23\ 

240 50/60 0·240 100 24.0 

240 50/60 0·280 100 28.0 

480 50/60 0-480 28 114 

480 50/60 0·560 28 15.7 

480 50/60 0·480 \6 26.9 

480 50/60 0·560 \6 314 

Three Phlse 
120 50/60 0-120 50 10.4 

120 50/60 0·)40 \0 12.1 

240 50/&0 0-240 18 IL6 

140 50/60 0-280 28 J3.6 

240 50/60 0·240 \0 20.8 
140 60 0·2SO \0 24.2 

240 50/60 0-240 100 41.6 

240 SO/60 0·2SO 11111 48.5 

480 50/60 0·4SO 18 23.3 

480 60 0·560 28 27.2 

480 50/60 0·480 \6 46.r. 

480 60 0·560 \6 54.3 

VOLTBOX® A-C POWER SUPPLY 
Contains POWERSTAT Vari
able Transformer, voltmeter, 
three output receptacles, two 
5-WA Y Binding Posts, "on-off" 
switch, line-load meter switch, 
fuse and six-foot cord-plug. Type 
UCIMB ratings are 120 volt, sin
gle phase 50/60 hertz input and 
0-140 volt 10 ampere, 1.4 kva out
put. 

3\ 

-
\9 

-
3\ 

-
\9 

-

55 

-
110 

-
16\ 

-
28 

-

51 

-

" -
84 

-
110 

-
18 

-

56 

-

\I 

-
28 

-
51 

-
110 

-
18 

-
56 

-

Mil. 
IVI 

7.3 

-
79 

-
141 

-
1\8 

-

" -

\32 

-
198 

-
67 

-
ll2 

-
\l4 

-
202 

-
26.4 

-
13.4 

-
26' 
-

11.4 

-
116 
-

22.9 
-

45.1 

-
23.3 
-

46.6 

-

511 •. 
WI. 

TYPE lbs. 

146·2 OJ 

246-2 8J 

146-3 12\ 

246·3 '21 

11)£10 82 

115f>O-JP 169 

11560·JP 272 

12560 82 

11560·25 156 

1 2560-2P 169 

l2560·3P 272 

1156D·4PS 361 

I 2560-2S 1\6 

I 2560·4P5 361 

11560,20 111 

12560·20 151 

1 1 560·3Y 230 

\lS60·6Y 5117 

1256D·3Y 235 

12S6D·6Y 501 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2895 
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STATIONARY METERED KNOB 

POWERSTAT® Variable Transformers 

TYPE VSl16B 

TYPE VS3PN126 

GENERAL UTILITY MOUNTING - Single units 
(those listed in charts without -2 or -3 suffixes) in the 
116B-216B, 117B-217B, 126-226, 136B-236B and 146-246 
series are also available with knobs incorporating direct
reading voltmeters. Voltmeters remain stationary as the 
knob rim is turned, have an accuracy of ±3% of full scale 
and are insensitive to stray magnetic fields. When order
ing, add VS prefix to the type number given in the charts. 

BACK-OF-PANEL MOUNTING - Standard cataloged 
POWERSTAT Variable Transformers in the 21-22 
through the 146-246 series designed or adaptable for 
back-of-panel mounting can be combined with Metered 
Knob Assemblies. Models for 120 volt service require 
Metered Knob Assembly VS150 having a 0-150 volt scale 
and units for 240 volt use require Metered Knob Assem
bly VS300 having a 0-300 volt scale. Existing models can 
be retrofitted also. 

ENCLOSED LABORATORY 
POWERSTAT® Variable Transformers FLEXIFORMER® 

Packaged Transformer 
Primaries 

TYPE Nl0B TYPE N21 

Portable, single phase units having 
grounded NEMA cord-plug assem
bly, on-off switch, output receptacle, 
pilot light and fuse. The handle is 
integrally designed and the panel 
controls are recessed. A slot is pro
vided at the rear of each unit to ac
cept wall hanger brackets supplied 
with the assembly. Types N21, 
N116B, N116BK, N116BL and 
N116BLK have POWERKOTE 
Coils. 

INPUT 

TYPE Nl16B TYPE Nl16BK 

METERED KNOB types N116BK 
and N116BLK have metered knobs 
to conveniently measure load volt
age without the necessity of provid· 
ing a separate voltmeter. The knob 
is designed so that the voltmeter re
mains stationary as the knob is 
turned to vary the voltage, assuring 
accurate readings and maximum 
meter visibility. 

OUTPUT 
CONSTANT IMPEDANCE 

TYPE TP150 

CONSTANT CURRENT lOAD lOAD 

When used as a source of a-c volt
age, the center opening permits 
hand-threading the correct number 
of secondary winding turns to obtain 
the desired output voltage. When 
used as a current transformer, the 
unit winding is shuted by an am
meter which indicates the current 
flow in a conductor hand-threaded 
through the center opening. For 50/ 
60 hertz duty. VOLTS HERTZ VOLTS MAX. AMP. 

120 60 0·132 2.25 
120 50/60 0·140 4.5 

120 50/60 0·140 10 

120 50/60 0-120 10 

POWERSTAT 

MAX. KVA MAX. AMP. MAX. KVA 
0.30 
0.63 

1.4 

1.2 13 1.6 

TYPE 
NI0B 
N21 
N116B 
N116BK 
N116Bl 
N116BlK RATINGS AS A 

SOURCE OF A-C VOLTAGE 

NORMAL VOLTS PER REGULATION 
PRIMARY MAXIMUM SECONDARY AT MAXIMUM 

TYPE VOLTS Hertz VA TURN OUTPUT DC Motor Speed Controllers 
Continuously adjustable speed control of doc 
shunt-wound motors from a-c power lines. Full 
rated torque available at any speed. Instanta
neous start, stop and reverse, tubeless transient
protected circuitry. Rated for 120 volt, 60 hertz 
single phase input. Type MSC16 for motors to 
%hp, type MSC33 to 1J:J hp and type MSC75 to 
% hp. NEMA frame 1725 rpm, dc motors in 1;(;, ~~ 
and % hp also available. 

~T=Pl~5:70=-'f-=-1,2=,,0,--~50/60 150_+--::,0.3 25% 
.-.;Tio.Pl~0~00'-t---;1;:;2~0 _-t~5Q.Z6c=-0-+_1,-,6"?oo 0)5 101'~ 

~~ ;c, 
® 

2896 

TP152 240 50/60 150 --~ 25% 
TP1020 240- 50/60 1000 0.75 -10%-

RATINGS AS A CURRENT TRANSFORMER 

INPUT/ MAXIMUM MAXIMUM 
OUTPUT PRIMARY .SECONDARY 

TYPE RATIO AMPERES AMPERES 
TP150 400/1 400 1.0 

TYPE MSC33 TP1000 160/1 800 5-:-0-
TP152 800/1 400 0.5 
TPl020 320/1 800 2.5 

THE SUPERIOR ELECTRIC COMPANY 

1000 MIDDLE STREET, BRISTOL, CONNECTICUT 06010 

SEE OTHER SUPERIOR ElECTRIC PROOUCT IN SECTIONS 2100, 3500 AND 4000 
See YELLOW SECTION· for Local Offices, Phones 

ACCURACY 
AT 60 
Hertz 
1% 
10;0--'---

1% 
1% 

eem/1969 
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TRANSFORMERS 

HIGH CURRENT TRANSFORMERS HIGH CURRENT CHOKES 

SHIP 
SAME DAY 

SHIP 
SAME DAY 

ISOLA liON TRANSFORMERS FILAMENT TRANSFORMERS 

CUSTOM 
VARIATIONS 

SEE OUR CATALOG IN THE 

RADIO MASTER 
PROMPT 

QUOTATIONS 

STEPDOWN AUTO TRANSFORMERS CONTROL TRANSFORMERS 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2897 
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ToRDTEL ..II.NC 

13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

PHONE: 816 SO 1-6314 TWX-91 0-777-7037 

MINIATURE AUDIO TRANSFORMERS - L.B. SERIES 
Torotel "LBn Transformers are Manufactured to MIL·T·27B, Grade 5, Class S Specifications. 
This Series of "LBn Transformers have 0.1 Grid Spacing for Printed Circuit Applications and 
.030 Mounting Surface to Avoid a Moisture Trap. Leads are made of 20AWG Tinned Hard 
Drawn Copper. Units Utilizing' Dumet Wire are Available on Special Request. 

20 AWG Tinned Har ... · 
. Drawn Copper 

Yo" 

L !-------~ 
L-W·----I 

DIMENSIONS WITH SHIELD 
0.0. 9/16 MAX. 
H. T. 17/32 MAX. 

SUB·MINIATURE AUDIO TRANSFORMERS - L.S. SERIES 

--
-.-

The LS series has successfully met and passed ~de"l"d,catf!Te'ml"al#l 

the rigid requirements of MIL·T·27B, class R, r ,~~ grade 5. I' 'I § 

Subminiature in size and weighing less than 0.1 F 'rH 
ounce, these transformers have grid spacing and 

-., ,r- I 
LJOO-J are ideally suited for transistor application which 

utilizes printed circuit board design. MOUNTING TEMPLATE 

1"'1 I'''' 
l 

~ 

~ ~ 

L20J I" r 
02 NICIc.el AlID\I 

~, 

L~" ',' 

L 

Typo 
H •• 

L5-1 
.5-, 
.S': 

LS-6 
L5-7 
LS-ll 
L5-9 
~5-1"-
L5-11 
L5-
L5-l3 
L5-,. 

.5-1' 
L5-17 
LS-I. 

_L5-1'-
L5-20 
L5-21 

L5-22 
L5-23 
L5-,. 
,5-25 
.5-26 
.5-27 

L5-3B 
.5-29 

L5-3D 
L5-31 
L5-32 

L5-" 
.5-35 
.5-36 
.5-37 

·101 
.5-102 
• 5-103 

DELIVERY AVAILABLE FROM STOCK 

MIL·T·27 Prhllllry D.C. R ••• 
T ... De,I .. ation Impedance P'I.O ..... 

I.p'" TFS.X'.ZZ 2IJOOOO"" 5300 
I.pu' rFS.XI.ZZ 50000 ,,' 3800 
I.p", rFS.XI.l 

~ k" 
1300 

<131 1700 

I I ......... TFS.Xl3Z; 10SO 

I "".w TFS.Xl3Z; 10( ;0011:21 )00" lOSO 
I D,I_ TFSRXl3Z; 10000/ )00" IOSO 
I D,I_ TFS.Xl3Z; 10000/12000 " 1050 
IOu',,,, TF-,,"X17ZZ V600 500 60 

"' .... TF-,,"XI]; 100 11200 145 
I"' .... TFSRX 600 70 

O",pu' TFS.Xl3Z: 1200 120 
10.. ... TF-,,"Xl3Z: 10000 1160 

Outpu. rFS.X17; 3001«>0" 3B 

"'.,.. TF-,,"XI7Z: 6001800 "., 7S 
""p", '-,,"XI 1000/1330 ,. 120 

,,",P'" rF-,,"Xl3ZZ 1500/2000 " 180 

""P'" rFS.Xl3Z: 820 
o",pu' rFS.Xl3Z: 300 " 37 

"'tpu' rFS.X17ZZ SOD " •• 60 
O",pu' rFS.Xl7Z: 900" 
o..pu. rFS.Xl7Z: 1500 " •. 170 

Ou'p'" rFSRX17ZZ 12011SO " •. 15 
0", ... rFSRXI7Z: 320/«10",. ., 
"'.pu. rFSR"7ZZ 6OOI7SO ,., 70 
o",p,' rFSRXl7ZZ BOO/looO " •• 100 

O"'pu' rFS.Xl3Z: 120011500 , .•. "5 
o"'pu' rFSRXl3ZZ ,.00/2000 " •. 190 
o",p" rF-,,"Xl3Z: 8000/10000 ,,' 820 
0", ... rFSRXl3Z1 10000 ,. 1000 

f'SRI 10000/12000 1050 
D,I.w rF-,,"X13ZZ 20000 1700 
Ou .. ", rF5RX171 1000 135 
O",p'" rF-,,"X17Z: «>0", ., 
""v •• rFSRXl3Z1 10000/12000 105 
:hok. rF-,,"X201 .h ••• , mo. 170 
:hok. 

~~~~ 
.25 hy .• :!m., 

:h.'" 3.Shy .• , ••. 

2898 See YELLOW SECTION for Local Offices, Phones 

D.C. Mo. ~ T_. 
Se_clary L.,. 
IlfIpedallce ,.W, ... 

0 1000"" 
1000 ,,' 

0 00' 

OO/llM ,;, 
112001154 ", 
12000/254 ", 
I~ 
!WOO 
ISO/6O 

3 3., B , B 
B 

D 
11. 'D 

',5 11. so D 
3,5 11. so D 

II. so D 
1,. so D -so- D 

3 so ~ 
D 

so D 
lO 13,21' 'so' D 
• 1,21' 50 If 

',5 1,21' so D .- .21' ',.- D 
3 1.21' 50 D 

!.S ,21' 50 0 
1,21' 50 D 
10000 ,,' 'so' T 
SOD76Oll, -,.- C 

-:3 1oiiO 50 B 
so so lI-
11 so D 
2000/2500 ,,' 50 C 

A 
A 
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T'''NIYIMIAX 
Miniature 400 
Cycle Power 
Transformers 

T'II~llnMIAX 
CONDENSED 
PERFORMANCE 
DATA FOR 
STANDARD 
TINYMAX 400 
CYCLE POWER 
TRANSFORMERS 

This Case style 
available in 
1.5 through 250 VA 

'44ii'fllffid 

This Case style 
available in 
1.5 through 9 VA 

TINYMAX Power Transformers are hermetically sealed in drawn steel cases and shall meet all requirements of MIL·T·27; Military 
Designation: TF4S01 YV; 

24 hour delivery for prototype quantities. Don't settle for less - Prices on these custom·engineered transformers equal those of 
competitive shelf items-Phone today for your comprehensive TINYMAX catalog. 

TII~llnMlAX 
POWER TRANSFORMERS 
FOR 
PRINTED CIRCUIT 
APPLICATIONS 

TINYMAX Power Transformers for printed circuit applications are hermetically sealed in thermoset plastic and shall meet all require· 
ments of MIL·T·27; Military Designation: TF5SXOIZZ. 

f\ '" () nno WIOO 
eem/1969 2899 



S EeTI 0 N 5600 i4§riihlffiN 

SPECIALS 
(CUSTOM BUILT) 

and STOCK 
FOR EVERY APPLICATION 
IMMEDIATE DELIVERY ON ALL STOCK ITEMS 

TRANSFORMERS 
Concerted attention, for almost forty years, to engi

neering, quality and reliabilty has made UTC a pioneer in 
~he design and manufacture of iron core components. Phys
Ical constructions include .metal cased, molded, encapsu
lated, po.tted, or open typ~ units as required. Special and 
sto~k units f9r both. transistor and tube applications are 
available for industrial requirements and military require
ments to MIL-T-27C specifications. In addition, these units 
are unprecedented for ham, hi-fi, broadcast and replace
ment purposes. Ranges are: power transformers milliwatts 
to 100 KVA; audio units, 0.1 Hz to 400 MHz ... 'microwatts 
to 50 KW; pulse transformers, microwatts to 10 megawatts. 

2900 

ADJUSTABLE VOLTAGE 
BIAS 

BOOSTER 
BRIDGING 
CHOPPER 

CURRENT LIMITING 
DRIVER 

FILAMENT 
FOUR HUNDRED HERTZ 
HIGH TEMP. (Class "5") 

HYBRID 
INPUT 

INTERSTAGE 
ISOLATION 

LOW CAPACITY 
LOW FREQUENCY 

MATCHING 
MIXING 

MILITARY STANDARD 
MINIATURE POWER 

MODULATION 
MOLDED 
OUTPUT 

PHOTOFLASH 
PLATE 

PLATE TO LINE 
POWER 

PIUCISION REFERENCE 
PRINTED CIRCUIT 

PULSE 
SIGNAL 

STEP DOWN 
THREE PHASE 
TRANSISTOR 

TRANSISTOR INVERTER 
TRANSISTOR SUPPLY 

Write for catalog 
containing over 1,350 

stock items with 
top quality. 

Short form 
catalog pages 

appear in 
The Radio-Electronic 

MASTER 

© 1969 United 
Transformer Company, 
Division of TRW. Inc. 

INDUCTORS 
UTC's capabilities in range run from fractions of micro

henries to many thousands of henries, limited only by the 
physical size of the unit. Almost forty years of speciali
zation in the design and production of iron core components 
have resulted in UTC being a first source of supply for dif
ficult units. Military to (MIL-T-27Cl and commercial types 
are available in all standard UTe case configurations, plus 
units to your specifications. Metal cased, molded, encap
sulated, open, and potted units of the highest quality and 
reliability are available. The largest engineering staff of its 
kind is supported by the most modern, fully equipped 
materials and test laboratories. In addition, extensive life 
testing and rigid quality control measures assure the ad
vanced designing and high reliability associated with UTC 
products. 

FILTER-AUDIO • CHARGING 

MAGNETIC 
AMPLIFIERS 

UTC has manufactured virtually thousands of special 
types of magamps, saturable reactors and reference trans
formers tailored to a variety of unique applications. Includ
ed are units both hermetically sealed to MIL-T-27C speci
fications, and of the commercial type. Power gains of 
over 400,000 are not unusual. Physical construction in
cluding metal cased, molded, encapsulated, potted, or open 
type units are designed and produced to your specifica
tions. A new stock line of magamps include compact, ex
ceptionally stable, magnetically shielded units with an 
amplification of 40:1. These stock components, specifically 
designed for. transistor application. are hermeticallv 
sealed to MIL-T-27C; one application is for control of 2 
phase, 115 V., 400 Hz servo motors. Another new stock 
line, the "MAS" magamps operate on an input of 115 V 
400 Hz with an output of ± 7.5 V DC, 1000 ohm load 
and have 2 isolated control inputs. These magnetic ampli
fiers afford a power galQ of approximately 30,000. 

SATURABLE REACTORS 
HIGH GAIN • SERVO MOTORS 
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Zaring Industries, Inc .• Carmel, Indiana· 46032 • P. D. Box 477 

Tel: 317-846-2571 

DC TO DC CONVERTER TRANSFORMERS 

Permits conversion of low voltage direct current to high voltage for operating mobile electronic 
equipment. 

CATALDI 01: DC DC 
NO. INPUT OUTPUT lDAD 

VOLTS VOLTS AMPS 
0001001 6 12 4 
OD01002 9 12 4 
ODOl003 6 9 4 

DC TOTAL 
CATALDI INPUT VA TRAN5-

NO. YDlTS OUTPUT ISTORS 
Delco 

OD02004 28 125 2N174 
,DelCo 

OD02005 12 125 :2N442 
Delco 

0D02006 12 40 2N442 

These transformers are used in an efficient circuit usinl! mini· 
mum components as it can be seen from the circuit diagram. 
Transformer used with this circuit gives a safe operation 
within -60' C to +70' C. The circuit remains highly efficient 
in either full load or fractional f.ull load operation. 

OUTPUT CON· 
Brillle CT STRUC· 

V.lt IIA Volt IIA TlON 

500 250 250 420 GA 

500 250 250 420 GA 

450 90 225 155 FA 

These transformers are used with relatively high load currents. With a low power saturating transformer 
the high power transformer can be linear so the .circuit will prevent high collector current spikes. Rec· 
ommended transistors are listed in the table. Feed back and starting resistor values will be supplied 
with every transformer. . 

These transformers are hermetically sealed and meet MIL-T-27B TF4RX09, electrical schematic dia
gram is legible on gray finished cans. 

DC DC DC TRANSI5- CON-
INPUT OUTPUT lOAD TORS STIOC-

CATALDI NO. VOLTS VOLTS IIA TlON 
0D02007 6.3 250 10 2NI038 Fig. A 
OD02008 6.3 200 15 2NI038 Fig. A 
OD02009 6.3 150 20 2NI038 Fig. A 
0002010 6.3 120 30 2NI038 Fig. A 
0D02011 6.3 250 50 2NI038 Fig. A 
OD02012 6.3 200 70 2NI038 Fig. A 
0002013 6.3 150 85 2Nll68 Fig. B 
OD02014 6.3 120 125 2Nll68 Fig. B 
OD02015 12.6 250 10 2Nll68 Fig. B 
OD02016 12.6 200 15 2N1l68 Fig. B 
OD02017 12.6 150 20 2Nll68 Fig. B 
OD02018 12.6 120 30 2Nll68 Fig. B 
OD02019 12.6 250 50 2N1l68 Fig. B 
OD02020 12.6 200 70 2N1l68 Fig. B 
0002021 12.6 150 85 2Nll68 Fig. B 
0002022 12.6 120 125 2Nll68 Fig. B 
OD02023 28 250 10 2N174 Fig. C . 
OD02024 28 200 15 2N174 Fig. C 
0002025 28 150 20 2N174 Fig. C 
OD02026 28 120 30 2N174 Fig. C 
0002027 28 250 50 2N174 Fig. C 
OD02028 28 200 70 2N174 Fig. C 
OD02029 28 150 85 2N174 Fig. C 
OD02030 28 120 125 2N174 Fig. C 
0002031 6 12 500 2N1l68 Fig. A 
OD02032 6 24 250 2Nll68 Fig. B 
OD02033 12 24 250 2Nll68 Fig. B 
OD02034 6 12 1000 2Nll68 Fig. C 
OD02035 6 24 500 2Nll68 Fig. C 
OD02036 6 28 500 2Nll68 Fig. C 
0002037 12 24 250 2Nll68 Fig. C 

See YELL.OW SECTION for Local· Offices, Phones 

5~IO-32 

1'/4" 

~~~-.l 
I 
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Amperex Industrial, Communication 
TU'BE tYPE 

OA2 
OB2 
OE3 
OG3 
024 
OZ4A 
lA3/0A90 
lABS 
lACS 
lA02 
lAHS 
lAJ4 
lAN5 
lAY2 
lB3GT 
lBC2 
lBG2 
lBH2 
lBL2 
lG3GT/lB3GT 
lK3/U3 
lL4/0F92 
lM3/0M70 
lN3/0M71 
IRS 
lS2A/DY87 
ISS 
1T4 
lU4/0F904 
1US 
lV2 
lX2A/lX2B 
2AF4 
2AF4B/20Z4 
2AH2 
2AS2 
2AV2 
2BN4A 
2C39A 
2C39BA 
2CN3A 
2CW4 
2CYS 
2021 
202lW 
2ER5/XC95 
2FHS 
2FVS/XC97 
2FSS 
2GKS/2FQSA 
2GUS 
2HAS 
2J42 
2JSl 
2JSlA 
2JSS 
2K2S 
3·400Z 
3A2 
3A3 
3A3A/3AW3/3B2 

~~~~g~~~o 
3AF4A/3AF4B 
3AF4B/3DZ4 
3ALS 
3AT2 
3AVS 
3AW2 
3B28 
3BH2 
3BN2 
3BN4 
3BNS 
3BS2 
3BSA 
3BUS 
3BlS' 
3C4/0L9S 
3CBS/3CFS 
3CES/3BCS 
3CN3 
3CN3A 
3CSS 
3CX3 
3CY5 
30G4 
30KS 
30TS 
3EH7/XF1S3 
3EJ7/XF184 
3ER5 
3FSS 
3GKS 
3GSS/3BUS 
3HA5/LC900 

TUBE TYPE 

3HMS/3HAS 
3HQS 
3NP4/MWS·2 
3Q4/DL95 
3S4/Dl92' 
3V4/0L94 
4·SSA 
4·l2SA/4021 
4·2S0A/S022 
4·400A 
4AUS 
4B32 
4BC8 
4BLS/XCFSO 
4BNS 
4BQ7A14BZ7 
4BSS ' 
4BZS 
4C35 
4CBS 
4CSS 
4CX2S0B 

,4CX2S0F 
4CX2S0FG 
4CX2S0R 
4CX3S0A 
4CX350F 
4DES 
40KS 
4DTS 
4EH7 
4EJ7 
4ES8/XCC189 
4EWS 
4GKS 
4GS8/4BUS 
4GZS 
4HAS/PC900 
4HA7/4HC7 
4HQS 
4HS8 
4JSOA 
4JS2A 
4JCS 
4JOS 
4U8 
4XlSOA 
4X150A JAN 
4XlSOO 
4Xl500 JAN 
4XSOOA 
SAM8 
SAN8 

,SAQ4 
SAQ5 
SAR4/GZ34 
SAS8 
SAT8 
SAU4 
5AVS 
S8S 
SBC3 
SBK7A 
5BQ7A 
SBR8 
5BT8 
SBW8 
SCGS 
SCL8A 
SCQ8 
SOH8 
SOJA 
SEA8 
SEU8 
5EWS 
SFG7 
SGH8 
SGJ7/LCF801 
SGX7 
SHA7 
SHG8/LCF8S 
SJ2S 
SJS 
SJKS 
SKE8 
SKZ8 
SU8 
SR4GY 
SR4GYB 
ST8 , 
SU4GB/5AS4A 
SU8 
SU9/LCF201 
SV3/SAU4 
SV4GA 
SVSGT 

TUBE TYPE 

SXS 
SX9/LCF200 
SY3GT 
SZ4/GZ30 
SAB4 
SAB8 
BAC7 
SAClO 
SAOlO 
SAF3 
SAF4 
6AF4/S0Z4 
SAF9 
SAFll 
6AGS 
6AG7 
6AG9 
SAGll 
SAH4GT 
SAJ8/ECH8l 
SAKS/EF9S 
SAKSW 
SAK8 
6AL3 
SALS/EAA9l 
6ALSW 
GAL7GT 
6ALll 
BAM4 
SAMS 
6AMS 
6AM8A 
6AN8A 
SAQ4 
SAQS 
6AQSA/SHGS 
6AQSA/EL90MP 
6AQS 
6AQ7GT 
6AQ8/ECC8S 
BARS 
6AR8 
6ARll 
BASS 
6AS8 
6ASll 
6AT6/EBC90 
6ATSA 
6AU4GTA 
SAUSGT 
6AU6 
6AUBA 
6AV6 
6AVll 
SAW8A 
6AX3 
SAX4GT 
6AX4GTB 
6AXSGT 
6AX8 
SAY3B/SBS2A 
6AYll 
6Al8 
6BlO 
6BA6/EF93 
6BA8A 
6BAll 
SBC7 
6BC8/6BZ8 
6B06 
6B07A 
6BOll 
6BE3 
6BE6 
6BE7 
SBF6 
SBFS 
6BFll 
6BG6GA 
6BHS 
6BH8 
6BHll 
6BJ3 
6BJ6A 
6BJ7 
6BJ8 
6BK4B 
6BKS 
6BK7B 
6BL7GTA 
6BL8/ECF80 
6BM8/ECL82 
6BN4A 
6BNS 
6BN6/6KS6 
6BN8 

TUBE TYPE 

SBNll 
SBQS/EL84 
SBQS/EL84MP 
SBQSGA/SCUS 
SBQSGTB 
SBQ7A1SBZ7 
SBRS/EM80 
SBR8A1SFV8A 
SBS2A 
SBS8 
SBT4 
SBU8 
SBV8 
SBVll 
SBW8 
SBWll 
SBXS/EF80 
SBX7GT 
6BY5GA 
SBYS 
SBY7 
SBY8 
SBZ3 
SBZS 
SBl8 
SC4 
SC9 
SClO 
SCA4 
SCA5 
SCA7/EL34 
SCA7/EL34MP 
SCBSA 
SCBSA/SCFS 
SCOSGA 
6C07/EM34 
6CES/SBCS 
6CG3/SCE3/SC03 
SCG7 
6CG8A 
6CHS 
SCH8 
6CJ3/60W4B 
6CJS 
SCJS 
SCK4 
SCKS 
6CK6 
6CL6 
6CL8A 
SCM4/EC86 
SCMS 
SCMS 
SCM7 
6CN6 
SCN7 
SCQ4 
6CQ6 
6CQ8 
6CS6 
6CS7 
SCT7 
6CUS 
6CU6 
SCU7 
SCU8 
SCV7 
6CW4 
SCWS/EL8S 
6CW7 
6CXS 
6CYS 
SCY7 
6CZS 
SOlO 
SOA4 
60A4A160M4A 
SOAS/EMSI 
SOA6/EF89 
60BS 
SOCS/EBFS9 
SOE4/SCQ4 
60E6 
SOE7 
SOGSGT 
60JS/ECCS8 
60KG 
SOL4/EC8S 
60LS/EL9S 
60LS/EL95MP 
60N7 
SOQS 
60Q6B/6GWS 
60R7 
60RS 
SOS4 

TUBE TYPE 

60S8/ECHB3 
60TS 
60T6 
60T6A 
60T8 
60V4 
60X8/ECL84 
60Z4 
6017 
6EA8 
6EBS 
6EC4 
6E04 
6EH4A 
6EHS 
6EH7/EF183 
6EH8 
6EJ4A 
6EJ7/EF184 
6EMS 
6EM7/6EA7 
6EQ7 
6ERS 
6ESS 
6ES6 
6ES8/ECC189 
6ET6 

, SEU7 
SEU8 
SEVS 
6EV7 
6EW6 
6EW7 
6EY6 
6ElS 
6El8 
6F07 
6FGS 
6FG6/EM84 
6FG7 
6FHS 
6FJ7 
6FM7 
6FMS 
6FQ7/SCG7 
6FS5 
6FV6 
6FWS 
6FYS 
SFY7 
6Gll 
6GBS/ELSOO 
6GC5 
6GES 
6GFS 
SGF7 
6GF7A 
6GH8A 
6GJ7/ECF801 
6GK5/6FQ5A 
6GK6 
6GL7 
6GM6 
6GMS/ECC86 
6GNS/6EB8 
6GTS 
6GU5 
6GU7 
6GV5 
SGV8/ECL85 
SGW8/ECL86 
SGX7 
SGY5 
SGY6/SGXS/SHl6 
6GYS 
6GlS 
6H6 
6HAS/EC900 
6HBS 
6HB6/6HA6 
6HB7 
6HES 
SHFS 
6HF8 
6HGS 
6HGS/ElF8S 
SHJS 
6HKS 
6HMS/6HAS 
6HQS 
6HRS 
6HSS 
6HS6· 
SHS8 
SHU6/EM87 
SHU8/ELL80 

TUBE TYPE 

SHW8 
SHl6 
SHZ8 
SJS 
6JS 
6J6A 
6J7 
6J1l 
6JB6A 
6JC6 
6JC8 
6lO6 
6JE6A 
SJE6B 
6JE8 
6JH6 
6JH8 
6JK8 
6JMS 
6JM6A 
6JN6A 
SJN8 
6JS6A 
6JT8 
6JUBA 
6JV8 
SJW8/ECFS02 
6JX8/ECH84 
6JZ6' 
6JZ8 
6K6GT 
6K7 

, 6Kll/6Qll 
6KAS 
6K06 
6KG6 
6KR8 
SKRSA 
6KT8 
6KlS 
6L6GC 
SLB6 
6LE8 
6LF6 
6LFS 
6LH6A 
6U6 
6U8 
6LM8 
6LN8/LCF80 
6LT8 
6LU8 
6LX8/LCF802 
6LY8 
6Mll 
6MES 
6MJ8 
6N3 
6N7 
6N8 
6Q4/ECSO 
6R3/EY8l 
6R4/EC22 
6S2 
6S2A 
'6S4A 
6SA7 
6SC7 
6SG7 
6SH7 
6SJ7 
6SK7 
6SL7GT 
6SN7GTB 
6SQ7 
6TSA 
6T9 
6TlO 
6U3 
6US 
6U8A 
6U9/ECF201 
6UlO 
6V3A 
6V4/EZ80 
6V6 
6VSGTA 
6V9/ECH200 
6W4GT 
6W4GTA 
6W6GT 
6X2 
6X4/EZ90 
6XSGT 
6X8A 
6X9/ECF200 

TUBE TYPE 

6Y6GT 
SY9/EFL200 
SllO/6J10 
7AN7 
7AU7 
7C34 
70J8 
7ES8 
7EYS 
7GV7 
7HGS/PCF8S 
7XQ 
SARll 
8AU8 
SAWSA 
8BlO 
SBAll 
8BMll 
8BNll 
8BQS 
8BQll 
8BUll 
8CM7 
8CS7 
8CWS/XLSS 
8CX8 
8EMS 
8ET7 
8FQ7/8CG7 
8GJ7/PCF801 
8GN8/8EB8 
8JU8A 
8JV8 
SLTS 
8MB6 
8MG6 
8MY6 
8U9/PCF201 
8X9/PCF200 
9A8/PCF80 
9AB4 
9AK8 
9AQ8/PCC8S 
9AU7 
9BJ1l 
9E04 
9GV8/XCL85 
9KZ8 
9U8/PCF82 
9USA 
9V9/PCH200 
lOALll 
lOBQS 
10C8 
10CWS/LLS6 
100E7 
lOOX8/LCL84 
lOEGl 
10EW7 
10GKS 
lOHF8 
10JYS 
10KR8 
10LD6 
lOLE8 
lOLWS 
1 OLl8/ 1 OJAS 
llAF9 
llARll 
llBQll 
llBTll 
llCY7 
llFY7 
lUES 
llKV8 
llLT8 
11 Y9/LFL200 
l2ABS 
l2ACS 
l2AOS 
l2AESA 
l2AElO 
l2AF3 
l2AFS 
l2AJ7 
l2ALS 
12ALll 
l2AQS 
l2ATS 
l2AT7 /ECC8l 
l2AUS 
l2AU7/ECC82 
l2AU7A 
l2AU7WA/SlS9 
12AVSGA 
l2AVS/HBC9l 

AMPEREX ELECTRONIC CORPORATION / A 
A NORTH .AMERICAN PHILIPS COMPANY 1·.·'-per e 'WI'® 

Hicksville, Long Island, New York 11802 ','. ~ 
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and Receiving lubes. • • • 
TUBE TYPE 

12AV7 
12AX3 
12AX4GTB 
12AX7A/6681 
12AX7A/ECC83 
12AY3A/12BS3A 
12AZ7A 
12B4A 
12BA6 
12B06 
12BE3 
12BE6/HK90 
12BF6 
12BF11 
12BH7A 
12BK5 
12BL6 
12BN6 
12BQ6GA/12CU6 
12BQ6GTB 
12BR7 
12BS3A 
12BT3 
12BV7 
12BY7A 
12C5 
12CA5 
12CT8 
12CU5/12C5 
1204 
120B5 
120Q6B/12GN6 
120Q7 
120S7 
120S7A 
120T5 
120T8 
12E05 
12EK6/120Z6/12EA6 
12F8 
12FQ8 
12FX8A 
12GC6 
12GE5 
12GN7A 
12HE7 
12HG7 
12HL7 
12J5 
12JN6 
12JN8 
12K5 
12L6GT 
12R5 
12S7 
12SA7 
12SG7 
12SJ7 
12SK7 
12SL7GT 
12SN7GTA 
12SQ7 
12TlO 
12V6GT 
12W6GT 
12X4 
130E7 
130R7 
13EM7/15EA7 
13F07 
13GB5/XL500 
13GF7A 
13V10 
13Z10/13JlO 
14BLl1 
14BR11 
14GT8 
14GW8 
14JG8 
14K7 
14L7 
15A6 
15AF11 
15B011 
15CW5/PL84 
lS0Q8/PCL84 
lSFM7/13FM7 
15FY7 
15LE8 
16A5 
16A8/PCL82 
16AQ3/XY88 
16GK6 
16GY5 
16KA6 
16Y9/PFL200 

TUBE TYPE 

17AX3 
17AX4GTA 
17AY3A/17BS3A 
17BE3 
17BF11 
17BS3A 
17BZ3 
17C5/17CU5 
17C8 
17C9 
1704/170M4A 
170E4 
170M4A 
170Q6B/17GH6 
17EW8/HCC85 
17GV5 
17H3 
17JB6A 
17JM6A 
17JN6A 
17 JZ8 
17XlO/17 ABlO 
17Z3 
18A5 
18FW6 
18FX6 
18FY6 
18GB5/LL500 
18GV8 
19AU4GTA 
19BG6GA 
19BR5 
19CG3 
19CL84 
1908 
19EA8 
19EZ8 
19FL8 
19GQ7 
19HV8 
19JN8 
19KF6 
19KG8 
19T8 
19X3 
19Y3 
20AQ3/LY88 
20EZ7 
21A6 
21GY5 
21HB5 
21HB5A 
21JV6 
21JZ6 
21KA6 
21LU8 
22BH3A 
22BW3 
220E4 
22JG6A 
23Z9 
24BF11 
24JZ8 
25AV5GA 
25AV5GT 
25AX4GT 
25BQ6GA12SCU6 
25BQ6GTB 
25C5 
25C06GB 
250N6 
25E5 
25EC6 
25EH5 
25F5A 
25L6GT 125W6GT 
25W4GT 
25W6GT 
25Z6GT 
27GB5/PL500 
30A5 
30AE3 
30AG11 
31A3 
31JS6A 
32ETSA 
33GTl 
33GY7 
33GY7A 
33JV6 
34G05 
3SC5 
35EH5 
35L6GT 
35W4 
35Z5GT 

TUBE TYPE 

36AM3A 
38A3 
38HE7 
38HK7 
40K06 
40KG6 
42EC4 
45A5 
45B5/UL84 
45B5/UL84MP 
50B5 
50M8/UCL82 
50BM8/UCL82MP 
50C5 
500C4 
50EH5 
50HC6 
50HK6 
50HN5 
50L6GT 
52AVP 
53AVP 
53CG 
53HK7 
53UVP 
54AVP 
54UVP 
55HK7 
56AVP 
56CVP 
560UVP 
560VP 
560VP·03 
56P17/2 
56P17/3 
56TUVP 
56TVP 
56UVP 
57AVP 
58AVP 
580VP 
58CG 
58CV 
58UVP 
60AVP 
60FX5 
75C1 
75NB3 
76NB6 
78L 
79L 
80 
85A1/0E3 
85A2/0G3 
85NB3 
90AG 
90AV 
90CI 
90CG 
90CV 
90NB3 
90NB4 
92AV 
100LB 
120NB 
117Z3 
150A1 
150AVP 
150B2/6354 
150C1P 
150CVP 
150N 
150UVP 
153AVP 
153C 
155N 
160G 
161G 
163G 
200CB 
200HB 
200LB 
200N 
200NB 
300PC·452 
303PC·321 
303PC·331 
303PC·421 
303PC·431 
310PC·310 
312PC·310 
356 
367 
404A 
417A 
500N 

TUBE TYPE 

501RA 
504R 
554N 
560N 
575A 
632B 
651 
652 
653B 
655 
673 
725A 
805 
807 
810 
811A 
812A 
813 
828 
829B 
832A 
833A 
833A JAN 
838 
845 
849 
857B 
866A 
866AX 
869B 
869 JAN 
869BL 
872A 
872AX 
880 
892 
892R 
912NB3 
912NB4 
967 
1164 
1561 
1805 
1838 
1849 
1875 
1908 
1913 
1941A 
2050 
2050A 
3200 
3533A 
3538 
3545 
3546PW 
3554 
4065 
4152 
4349 
4369 
4370 
4371 
4372 
4379 
4383 
4390 
4397 
4654 
4662 
4699 
5544 
5545 
5551A 
5552A 
55538 
5555 
5557/FG17 
5559 
5560/FG95 
5586 
5586 JAN 
5604 
5632/C31 
5651 
5654/6AK5W 
5658 
5666 
5667 
5678 
5684/C3JA 
5685/C6JA 
5718 
5726/6AL5W 
5727/2021W 
5759 

TUBE TYPE 

5762 
5771 
5822A 
5823/Z900T 
5842 
5842 JAN 
5847 
5847 JAN 
5861/EC55 
5866 
5866A 
5867A 
5868 
5869 
5870 
5876 
5876A 
5893 
5894 
5894A 
5894B/8737 
5894 JAN 
5895 
5911 
5913 
5920 
5923 
5924 
5924A 
6007 
6008 
6075 
6076 
6076/QY5·300A 
6077 
6078 
6079 
6083 
6084 
6085 
6146 
6146A 
6146B/8298A 
6155 
6155U 
6156 
6159 
6159B 
6189 
6189/12AU7WA 
6201 
6211 
6211A 
6218 
6227 
6252 
6252 JAN 
6263 
6263A 
6264 
6264A 
6267/EF86 
6268 
6279 
6339 
6354 
6360 
6360A 
6360 JAN 
6370/ElT 
6375/0C70 
6463 
6508 
6589 
6617 
6618 
6661 
6662 
6681/12AX7A 
6686 
6687 
6688 
6688A 
6688B 
6688 JAN 
6689 
6693 
6756 
6757 
6759 
6786 
6800A 
6801 
6816 
6883 
6883B/8032A/8552 

TUBE TYPE 

6884 
6907 
6907 JAN 
6922 
6922 JAN 
6923 
6939 
6939 JAN 
6960 
6961 
6972/JP9·75 
6975 
6977 
6979 
7025 
7034/4X150A 
7034/4X150A JAN 
7035/4X1500 
7035/4X1500 JAN 
7062 
7090 
7092 
7093 
7119 
7136 
7189 
7189A 
7189 AMP 
7203/4CX250B 
7203/4CX250B JAN 
7204/4CX250F 
7237 
7247 
7308 
7308 JAN 
7316 
7320/E84L 
7355 
7377 
7378 
7408 
7459 
7527 
7534 
7537 
7580 
7580W/4CX250R 
7580W/4CX250R JAN 
7581A 
7591A 
7609 
7609 JAN 
7643 
7645 
7650 
7693 
7694 
7695 
7699 
7721/03A 
7722/E280F 
7737 
7737 JAN 
7753 
7788 
7788 JAN 
7800 
7804 
7805 
7806 
7807 
7843 
7844 
7854 
7899 
7900 
7983 
7986/5866A 
8008A 
8020AX 
8032 
8032A 
8042 
8078 
8108/EC157 
8116A 
8117A 
8118 
8136 
8163 
8165 
8177 
8179 
8223/E288CC 
8228 
8233 

TUBE TYPE 

8233 JAN 
8254/EC1000 
8255/E88C 
8268 
8269 
8270 
8278/EL503 
8298A 
8300 
8321/ 4CX350A 
8322/4CX350F 
8348 
8408 
8416 
8425A/6AU6A 
8426A/12AU6 
8436/EC158 
8438/4·400A 
8457 
8458 
8463 
8482 
8505A 
8509 
8552 
8556 
8560A 
8577 
8579 
8580 
8591 
8592 
8593 
8594 
8595 
8603 
8608 
8621/ 4CX250FG 
8621 JAN 
8624 
8637 
8639 
8639 JAN 
8643 
8647 
8654 
8666 
8667 
8668 
8669 
8670 
8679 
8680 
8683 
8731 
8732 
8733 
8734 
8735 
8736 
8737 
8744 
8752 
8753 
8867 
8801 
13201AE 
18042 
18045 
18503 
18504 
18505 
18506 
18509 
18515 
18526 
18529 
18536 
18545 
18546 
18550 
18552 
55032 thru 

55092 
55309 
55310 
55335/0X184 
55340 
55875 
55875L 
55875R 
55875G 
55875B 
55876 
56001 

(continued) 
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SECTION 5700 1~~dl~lftU. 

Amoerex Industrial, Communication 
and ReCeiving lubes. • • • 

TUBE TYPE TUBE TYPE TUBE TYPE TUBE TYPE TUBE TYPE TUBE TYPE TUBE TYPE 

AB2 DX247 EC158/8436 El33 KS9-20 UCC85 XQ1023l 
ABC1 DX249/Yll170 EC900 EL34 KS9-20A UCH4 XQlO23R 
AF3 DX260 EC1000/8254 El34MP KS9-20D UCH21 XQlO24 
AF7 DX267 EC8010 El36 KS9-40D UCH41 XY88 
AGR9950 DX276 ECC33 El37 lB6-40 UCH42 Y llO10/7008 
AGR9951 DX278 ECC34 El37MP lC900 UCH81 YllOll/7111 
AK2 DX285/YJ1180 ECC35 El38 lCF80 UC111 Yll020 
Al4 DX287 ECC40 El41 lCF86 UCl82 Yll021 
AX50 DX290 ECC81 El42 lCF200 UCl82MP YJ1JO 
AX150/FG105 DY86 ECC82 El50 lCF201 UCl83 YJ1120 
AX260 DY87 ECC83 El51 lCF801 UF41 YJl160 
All DY87/1S2A ECC84 El60 lCF802 UF42 Y ll162 
Al4 EIT/6370 ECC85 El81 lCl84 UF80 YJ1190 
All1 ElO-12GH ECC86 El83 lFl200 UF85 Yll191 
Al12 ES5l/8233 ECC88/6DJ8 El84 ll86 UF86 YK1000 
Al31 E80CC/6085 ECC91 El84MP ll500 UF89 YK1001 
Al41 E80CF!7643 ECC189 El85 lY88 Ul41 YKlO02 
C3JA E80F/6084 ECC2000 El86 ORP30 Ul84 YKlO03 
C3M E80l/6227 ECFl El90 ORP50 Ul84MP YK1010/DX151 
C6JA E80T /6218 ECF80 El90MP ORP60 UM4 YKlO90 
C8 E81CC/6201 ECF82 El91 ORP61 UM80 YK1091 
CCTV101 E81l/6686 ECF86 El95 ORP62 UYl(N) Z70 
CCTV111 E82CC/6189 ECF200 El95MP ORP63 UYl1 l70U/77lO 
CF3 E83CC/6681 ECF201 El360 PABC80 UY41 l71U/7711 
CF50 E83F/6689 ECF801 El500 PC900 UY42 l303C 
CK1 E84l!7320 ECF802 El503 PCC84 UY82 Z502S 
Cl4 E86C ECH3 El821 PCC85 UY85 l504S 
CYl E88C/8255 ECH4 El822 PCC88 UY89 l505S 
CY2 E88CC/6922 ECH21 Ell80 PCC189 XC95 l550M/8453 
D3A/7721 E90CC/5920 ECH35 EM4 PCF80 XC97 l803U/6779 
Dl-IlGH E90F!7693 ECH41 EM34 PCF82 XCC189 l805U/7714 
D7-190GH E91AA/5726 ECH42 EM80 PCF86 XCF80 1900T/5823 
DlO-llGH E91H/6687 ECH81 EM81 PCF200 XCl85 lB3200 
D10-12GH E91N/5727 ECH83 EM84 PCF201 XF183 lC1050 
DlO-160GH E92CC ECH84 EM87 PCF801 XF184 lM1000 
DlO-170GH E95F/5654 ECH200 EQ80 PCH200 Xl84 lM1001 
D13-24GH E99F/7694 ECl80 EY51 PCl82 Xl86 lM1020 
D13-26GH E130l/7534 ECl82 EY80 PCl84 Xl500 ZM1021 
D13-27GH E180CC/7062 ECl83 EY81 PCl85 Xl7900 lM1022 
D13-450GH El80F/6688 ECl84 EY82 PCl86 XPlOOO lM1023 
D13-480GH El82CC/7119 ECl85 EY86 PEOS/25 XP1001 lM1024 
D13-500GH E182F/5847 ECl86 EY87 PE06/40E XP1002 lM1025 
D14-120GH El86F/7737 EEP1 EY88 PE06/40N XP1003 lM1030 
DA90 El88CC EF6(N) El2 PE06/40P XP1004 ZM1031 
DAF40 E280F/7722 EF9 El40 PF86 XP1005 lMlO32 
DAF41 E288CC/8223 EF22 El41 PFl200 XP1010 lMlO33 
DAF91 EA52 EF36 El80 Pl21 XP1011 ZZ1000/8228 
DAF92 EA53 EF37A El81 Pl36 XP1015 
DAF96 EA76 EF39 El90 Pl81 XP1016 
DC70/6375 EAA91 EF40 FG17/5557 Pl82 XP1021 
DC90 EABC80 EF41 FG95 Pl83 XP1023 
DCC90 EAF42 EF42 FGI05 Pl84 XP1030 
DF21 EB34 EF43 Gl30 P1150 XP1031 
DF22 EB41 EF50 Gl32 Pl500 XP1032 
DF91 EB91 EF55 Gl33 Pl6574 XP1040 
DF92 EBC3 EF80 Gl34 Pl6755 XP1110 
DF96 EBC33 EF83 HBC90 PY80 XPll11 
DF97 EBC41 EF85 HBC91 PY81 XPl113 
DF904 EBC81 EF86 HCC85 PY82 XP1114 
DCG4/1000G EBC90 EF89 HCH81 PY88 XP1115A, B, C 
DCG5/5000EG EBC91 EF91 HF94 QY5/3000A XPl116 
DG7-32 EBF2 EF92 HF200 RPY13 XPl117 
DH3-91 EBF32 EF93 HF300 RPYl7 XPl118 
DK21 EBF80 EF94 HK90 RPYl8 XP1l20 
DK40 EGF83 EF95 Hl92 RPYl9 XP1l21 
DK91 EBF89 EF97 Hl94 RPY20 XP1122 
DK92 EBll EF98 Hl90 RPY27 XP1l23 
DK96 EBl21 EF183 JP90-01 RPY41 XP1130 
Dl41 EC50 EFl84 JP9-2.5B SD513 XP1131 
Dl92 EC55/5861 EFF51 JP9-2.5B/Yll100 SD560 XP1143 
Dl93 EC80 EFl200 JP9-7B U30 XP1180 
DL94 EC81 EPF60 JP9-7D UABC80 XP1210 
Dl95 EC86 EH90 JP9-15 UAF42 XQ1020 
Dl96 EC88 EK2 JP9-250 UB41 XQI020AC 
Dll21 EC90 EK90 JPT9-01 UBC41 XQ1020Al 
DM70 EC91 El2 K50A UBC81 XQ1020B 
DM70/1M3 EC92 El3(N) K51A UBF80 XQ1020G 
DM71 EC95 El6 K81A UBF89 XQ1020l 
DM71/1N3 EC97 Elll KS7-85 UBl21 XQ1020R 
DX206 EC157/8108 Ell2 KS7-85A UC92 XQ1021 
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High Vacuum Rectifiers 
• - Clipper Diodes 

High Vacuum 
• Amplifiers 

• Gas & Mercury Vapor 
Thyratrons 

Gas & Mercury Vapor 
• Rectifiers 

Hydrogen • Thyratrons 

HIGH VACUUM RECTIFIERS-CLIPPER DIODES 

MAX. ANODE RATINGS MAX. 
E.E. TYPE CATHODE PEAKINV. PEAK AVE. OVERALL 
NUMBER VOLTS AMPS K-VOLTS AMPS AMPS HEIGHT 

3824W8·A 5.0 3.0 20 .30 .060 3X 
2.5 .15 .030 

3829W 2.5 5.0 16 . 25 .065 5% 
4831 5.0 5.0 16 10 .150 7.0 
250R 5.0 10.0 60 1.0 .250 lOX 
371·8 5.0 10.3 25 1.5 .300 8% 
576·A 5.0 14.0 25 2.5 .500 7% 
577 5.0 10.3 25 1.5 .300 7~ 
577W 5.0 10.3 25 1.5 .300 7X 
578 5.0 6.0 40 .75 .100 6}1 
705WA 5.0 5.0 30 .40 .100 5K6 
719A' 7.0 7.0 25 10 .150 5% 
836 2.5 5.0 5 1.0 .250 6?{6 
8020 5.0 6.0 40 .60 .100 8.0 
B020W 5.0 6.0 40 .60 .100 8.0 

* RECOMMENDED FOR CLIPPER SERVICE ONLY. 

MAX. 
DlAM. 

112 

1Ub 
2U6 
3 
21~2 

21U2 
2X6 
2X6 
2X6 
2){, 
2~ 
2K6 
21%2 
21%2 

HIGH VACUUM AMPLIFIERS 

MAX. PLATE RATINGS C.C.S. CLASS C MAX. MAX. 
E.E. TYPE CATHODE INPUT [lISSIPATION AMP OPERATING OVERALL 
NUMBER VOLTS AMPS VOLTS WATIS WATTS FACTOR FREQ. (MC) HEIGHT 

3C24 6.3 3.0 2000 100 25 21 100 4% 
100TH 5.0 6.3 3000 600 100 37 40 7% 
572-8 6.3 4.0 2000 300 75 170 30 GUb 
250TH 5.0 10.5 4000 800 250 36 40 lOY, 
250TL 5.0 10.5 4000 800 250 14 40 lOY, 
809 6.3 4.0 1500 100 30 50 40 GUb 
811A 6.3 4.0 1500 260 65 160 60 6U, 
811AW 6.3 4.0 1500 260 65 160 60 61(, 
812 6.3 4.0 1500 260 65 29 60 6U6 
812AW 6.3 4.0 1500 260 65 29 60 6Ub 
812HO 6.3 4.0 2000 300 75 30 60 GU6 
826 7.5 4.0 1250 175 75 31 250 31):(6 
E.E. 300 11.0 4.0 3000 800 200 23 3D lOX 

GAS & MERCURY VAPOR THYRATRONS 

MAX. ANODE RATINGS MAX. 
E.E. TYPE CATHODE TYPE PEAK tNV. PEAK AVE. TUBE OVERALL 
NUMBER VOLTS AMPS FILL VOlTS AMPS AMPS DROP HEIGHT 

3C23' 2.5 7.0 GAS & HG 1250 6.0 1.5 12 6% 
FG·17 2.5 5.0 HG 5000 2.0 0.5 12 6% 
393·A' 2.5 7.0 GAS & HG 1250 6.0 1.5 15 6% 
323·8' 2.5 7.0 GAS & HG 1250 6.0 1.5 15 6% 
394·A 2.5 4.0 GAS & HG 1250 2.5 0.64 15 5};1 

873' 5.0 7.0 HG 10,000 5.0 1.25 15 8% 
7410 5.0 7.0 GAS 1700 6.0 1.5 15 6% 

GAS & MERCURY VAPOR RECTIFIERS 

MAX. ANODE RATINGS MAX. 
E.E. TYPE CATHODE TYPE PEAK INV. PEAK AVE. TUBE OVERALL 
NUMBER VOLTS AMPS FILL VOLTS AMPS AMPS DROP HEIGHT 

3828 2.5 5.0 GAS 10 KV 1.0 0.25 10 6%2 
4832 5.0 7.0 GAS 10 KV 5.0 1.25 15 8% 
816 2.5 2.0 HG 7.5 KV 0.5 0.125 15 41K6 
866A 2.5 5.0 HG 10 KV 1.0 0.25 10 GUb 
872A 5.0 7.0 HG 10 KV 5.0 1.25 15 8~ 

8008 5.0 7.0 HG 10 KV 5.0 1.25 15 8% 
8008XE 5.0 7.0 GAS 10 KV 5.0 1.25 15 8% 

HYDROGEN THYRATRONS 

MAX. RATINGS MAX . 
E.E. TYPE HEATER- P.O. Ph ." Ebb ;b Ib OVERALL 
NUMBER AMPS M.W. Xl09 KV KVDC (MIN) A, Ade LENGTH 

3C45 2.5 0.52 0.3 3.0 .80 35 .045 51%'4 
3C45W 2.7 0.52 0.3 3.0 .80 35 .045 3% 
4C35A 6.7 .350 2.0 8.0 1.5 90 .100 6Ye 
5C22 11.6 2.00 3.2 16.0 4.5 325 .200 8% 
KU·17 6.7 .330 2.5 8.0 1.5 83 .100 4% 
KU·25 11.6 1.5 3.8 12.0 3.5 300 .200 8% 
5956 6.7 .330 2.5 8.0 1.5 83 .100 4% 
5957 6.7 .330 2.5 8.0 1.5 83 .100 4% 
6130 2.5 0.52 0.3 3.0 .80 35 .045 5K6 
8370 6.7 .330 2.5 5.0 .30 83 .100 4% 

~ ALL EEl THYRATRONS HAVE 6.3 VOLT HEATERS 

ELECTRONIC ENTERPRISES INC. 
65 SEVENTH AVENUE, NEWARK, N.J. 07104 / (201) 485-8500 
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MAX. 
DIAM. 

Bi'6 
3U, 
3K6 
31t{6 
31U6 
2K6 
2K, 
2K6 
2K6 
2K6 
2U6 
2% 
3}{6 

MAX. 
DlAM. 

2):(6 
2K6 
2X, 
2X', 
12%2 
21(6 
2J.{6 

MAX. 
DlAM. 

2K6 
2){, 
lU6 
2K6 
2){, 
2){, 
2){, 

MAX. 
DIAM. 

Hi'6 
1U6 
2?{6 
2U6 
lU6 
2?{6 

1~6 
1~6 
11(, 
1~6 
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• ELECTRON TUBES AND DEVICES 
METAL·CERAMIC PLANAR TUBES 

General Electric offers an extensive line of planar tubes in diode 
and triode designs for oscillators, amplifiers, mixers, detectors, 
and many other high-reliability applications from d-c to 10 gc. 
Unsurpassed tolerance to environment as adverse as 3000 G's 
impact at 3-5 ms, 30,000 G's centrifuge, up to 48 G's RMS 
vibration (100-2000 cps, 3 min each plane) and -55 C to 
+ 400 C temperature. Have also withstood 1018 NVT and 107 

R/sec nuclear radiation. Minimum noise, in fractions of a db. 
Power outputs from low mw to 8kw peak. Tailored for CW, 
plate-pulsed, and grid-pulsed applications. Highest available 
ratio of power, efficiency, and gain-bandwidth to size and 
weight. 

Miniaturized 
shielded 

VTM's 

Magnetic and 
RFI shielded 

Magnetic 5nlt:~lding 
and integral isolator 

Voltage Tunable Magnetrons (VTM's) are high frequency, 
continuous wave oscillators operating in the microwave re
gion. GE VTM's cover a wide range of frequencies - from 
700 to over 5600 megacycles, with feasibility existing in X
band and down to 100 me. Low power (up to I watt) for low
noise local oscillators, signal generators. Medium power (1-10 
watts) for altimetry, telemetry. High power (over 10 watts up 
to 100's of watts) for broadband transmitters, barrage jamming, 
airborne applications. Also magnetically shielded VTM's at 
1000-2000 mc and 2000 to 4000 mc (l watt) for driver ap
plications. 

KLYSTRONS 
GE has over 10 years experience in custom 
design, manufacture and repair of high
power, multiple resonator, amplifier kly
strons and capability to produce klystrons 
for specific applications. The units, con
structed of metal and ceramic, use ion 
pumps to maintain excellent vacuum con
ditions. Tunable types are designed so each 
cavity tunes at the same rate for perfect 
gang-tune tracking across frequency band. 
Broadband types are tunerless; flat freqency 
responses are rigidly, permanently deter
mined during manufacture. Tunable and 
broadband pulsed ampilfier klystrons avail
able in L, S bands. GE has the competence 
for expeditious and economic extrapolation 
of all frequencies from UHF-X band over 
a wide range of power levels. 
This L,band klystron is just one of a complete 
family that includes MBK's and TWK's. 

METAL·CERAMIC COAXIAL TUBES 
GE has the exact coaxial tri
odes and tetrodes for advanced 
VHF-UHF, RF power ampli
fiers, oscillators, or broad 
varieties of transmitter equip
ments to meet your most de
manding application require
ments. Advantages: high power 
gain, efficiency, voltage hold
off, duty factor; broad elec
tronic bandwidth; long pulse
width life; reliable grid-pulsed 
amplifier or oscillator service. 

CIRCULATORS AND ISOLATORS 

GE coaxial, stripline circulators and isolators offer the sys
tems manufacturer maximum design flexibility and assurance 
of systems-component compatibility and performance . . . in 
radar, electronic countermeasures, communications, aircraft 
control, fusing systems, signal generators, test equipment, and 
many other modern microwave systems. They can handle 
100 to 500 watts CW and more in small-size units capable 
of operating under severe environmental conditions. And con
tinuing developments have produced units that will operate 
at peak powers of 5 kw in Land S Band. All frequencies from 
0.3 to 5.5 GHz are covered, and typical bandwidth in these 
frequency ranges is approximately 20 percent with greater 
bandwidth available. Magnetically shielded and miniaturized 
units are available, with unique terminations and connections 
a specialty. 

INDUSTRIAL AND SPECIAL·PURPOSE TUBES 

General Electric offers an extensive line of reliability-proven 
industrial and special-purpose tubes including the following 
popular types: camera, ceramic, industrial and military cathode 
ray, communication, Five-Star, glow tubes, ignitrons, industrial 
receiving, rectifier, thyratrons, transmitting tubes and triggered 
vacuum gaps. 

For complete information contact nearest GE Sales Office listed on inside front 
cover, or write to General Electric Co., Section 998-50, Schenectady, N. Y. 12305. GENERAL ELECTRIC 
2906 See YELLOW SECTION for Local Offices, Phones eem /1969 
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MULURO CROSS 

TYPE RU. 

AF3l·IO 
A113·36 
Al22·10 9RP33 
Al31·IO 
ANI 

AW13·36 
AW17·20 
AW21·8Q 
AW22·10 
AW36·4S 

AW36·48P 
BA3·30 
BA9·20 
BAI6·1, 

OB7·91 

OBIO·94 

OB13·10 
OBIJ.97 
OB16·22 
OBM9·11 

7635 
7636 
ICPll 
3ALPll 
3WPll 
3AFPll 

4EPll 
SCPllA 
5ClPll 
SBKPll 
7AHPll 
3AlPll 

OSMI0·93 4LPll 
OC70 6375 
OF60 5678 
OF61 6611 
OF62 IA04 

OF63 
OG1·S 
OG7·6 
OG7.32/01 
OG7·36 

OG13·2 
OGIJ.34 
OG16·22 
OH3·91 
OH7·10 

OHIO·94 
OK13·10 

OHI3·97/ 

3ALPl 
5269 
3AMPIA 
lWPl 

5CPlA 
SAOPI 
7AHPI 
ICPI/lCP31 

4EP31 
SCLPll 
SCBP3l 
SBMP31 

S8KPl SBKP31 
DHM9·11 3AZP31 
OHMI0·93 4lP31 

Ol69 
Ol70 6373 
Ol73 
Ol9B 3B4 
Ol620 5672 

OMI60 6977 
OHM9-11 

5CBP2 
3AlP7 

OPIO·94 4EP7 

lN3 
2HAS 
3E~7 
3EJ7 

, lHAS 
'BlB 
4EH7 

'EJ7 
'ES8 

4GJ7 
4HA5 
SAR' 
SAl' 
SGJ7 

SV4G 
6AB8 
6AJS 
6AKS 
6AK8 

6ALS 
6AQS 
6AQSA 
6AQS 
6AT6 

6AU6 

2908 

5CP7A 

lC900 
XCFSO 
lF1S3 
LF184 
XCC1S9 

XCF80J 
PC900 
GZl< 
GZ30 
LCF801 

GZ32 
EClSO 
ECH81 
EF95 
EABC80 

EB91 
EL90 

ECesS 
EBC90 

EF94 

MULURD CROSS 
TYPE RU. 

OP1l·IO 
DP13·34 

OP1J.97 
OP16·22 
DPM9·11 
OPMIO·93 
OV70 

EIT 
E55l 
E80CC 
ESOCF 
ESOF 

ESOl 
ESOT 
EBll 
ES3F 
E88CC 

ESSCC/OI 
EgaCC 
E91H 
E92CC 
ElSOCC 

ElBOF 
EIS2CC 
E186F 
ElSSCC 
E810F 

EA52 
EA76 
EC70 
EC7l 
ECIS7 

ECIS8 
ECIOOO 
ECC70 
EF70 
EFTI 

EF72 
EF73 
EF130 
EF7JI 
H7l2 

EF7l4 
H71 
(l360 
H822 
ENl2 

EN70 
EN91 
EN92 
EN93 
ET5I 

JNTl·SOOW 
JP2-0.2 
JP2·2.5H 
lP2·2.SW 
lP2·5W 

6AU6A 
6AV6. 
68A6 
6S07A 
6BE6 
6SLa 

6BMS 
68Q5 
6BX6 
6BY7 
6BZ6 

6C' 
6eA4 
6CA7 
6CB6 
6CJ6 

6CMS 
6CWS 
60AS 
6DA6 
60C8 

6DJa 
6DL5 
6DRS 
6D58 
6DXB 

6EH7 
6EJ7 

5ClP7 
5AOP7 

5BKP7 
IAHP7 
3AZP7 
4LP7 
5642 

6370 
B233 
60S5 
7643 
6084 

6227 

66S6 
6689 
6922 

5920 
66S7 

7062 

66SS 
7119 

77SS 

6923 
6489 
6778 
571S 
8108 

6021 
64S7 

64SS 
5636 
5899 
5840 

6205 
5902 

6574 
5643 
2021 
5696 
60' 
6700 

5526 
7090 
7091 
7292 

REF. 

EBC91 
EF93 
E8CSI 
EK90 
ECF80 

EClS2 
ELU 
EFSO 
EFSS 

EC90 
EZ81 
EL34 

EL81 

EL36 
El86 
EMS1 
EF89 
EBF89 

ECC88 
EL95 
EBF83 
ECH83 
ECLB4 

EFTS3 
EFT84 

MULLlRD CROSS 
TYPE REF. 

JP5·04 
JP5·048 
JPS·02 
JP9·01 
JP9·02 

lP9·2.5 
lP9·04C 
lP9·S 
JP9·7 
lP9·7A 

lP9·7S 
lP9·70 
JP9·15 

lP9·7S 
lP9·80 

lP9-BOA 
lP9-lBO 

lP9·250B 
lP9·250C 
lP9·2500 

JP9·250E 
JP16-10 
lPI6·40 

JPG5-01 
JPG6·01 

JPGS.oI 
lPG8-OlB 
JPG9·01 
JPG9·01B 
lPG9-02 

lPG9·02B 
lPG9·02C 
JPT5·01 
JPT5·04 
JPT6·01 

JPT6·02 
lPT8-01 
JPTB·OIB 
lPT8·01C 
JPT9·01 

JPT9·01B 
JPT9·QlC 
JPT9·02 
JPT9-60 
KB9·150W 

KS7-85A 
KS7·1000A 
KS7-1000B 
KS7-1000C 
KS7·10002 

GAB8 
6Al3 
6AKS 
SAKS 
GALS 
MQS 
6AQSA 
6AaS 
6ATS 
6AU6 

6ES6 
6E58 
6ET6 

6EU7 
6FG6 
6GJ7 
6GK5 
6GYS 
6GW8 
6HA5 

6HGa 
6HU6 
6US 
6V' 
6W4GT 

6W6GT 
6X' 
8GJ7 
9AS 
9AK8 

12AT7 
12AU7 
12AU7A 
12AV6 
12AX7 

12AX7A 
IlBA6 

7028 

2J42 

2142A 
2J56 
6972 
4J52A 

4J50 
4J78 

7093 
8153 

2J51A 

2K26 
5976 

6AU6A 
6AV6 
GBAS 
68ES 
SOta 
660S 
6BOM 
6C4 
SOA6 
60CS 

EF97 
ECC189 
EF98 

EM84 
ECFBOI 

ECL85 
ECL86 
E(900 

ECFS6 
EMS7 
ECF82 
EZSO 

EZ90 
PCF801 
PCFBO 
PABC80 

ECCBl 
ECC82 

HBC9J 
ECCS3 

HF93 

MULURD CROSS 
TYPE REf. 

KS9·20 
KS9·20A 
KS9-20D 

LAG·3 
LAG·200 

LAg·] 
lA16-2 
LA16·2C 
LB3·250 
LB6·12 

MaOl9 
M8DSOI 

6C4WA 
MaQSII 
6J6WA 

M8082 
MaDSJ 

MaD9! 
MBa9S 
Ma097 
MB098 
MB099 

MBlOOf 
6AK5W 

Mall61 
12AU7WA 

Mall7 
Mal6! 
MB162 
M8163 
MaI901 
8SA3 

MSI9S1 
6AS6W 

M8204/ 
2D21W 

Ma20S 

M8207 
M82121 

6Al5W 
M8223 
M8224 
M8248 

ME1200AA 
MEl200AG 
MEl201AA 
MEl201AG 
MEl400 

723AiB 
2K25 

6975 

7638 

7639 

60S8 

6100 

6101 
6516 
6064 

6443 
6062 

6096·5654 

6189 
6057 
6065 
12AT7WA 

5783WA 

5725 

5727 

6097·5726 
OA2WA 
OB2WA 
6J4WA 

ME1401/ 
4065 

ME14021 
4066 

ME1403! 
406S/5SA9 

ME1404! 
4069 

Mfl3·1 

5S02 

5886 

5FP7A 

MF22·75 

6018 
6015 
60X8 
6EIl7 
6E17 
SERS, 
6E$8 
SEU? 
6fYS 
SGKS 

12SE6 
15CW5 
15008 

16A8 
1723 
18Gv8 
1908 
19FL8 

21A6 
2SES 
35W4 
38A3 
45B5 
508MB 
SOCS 

6267 
7025 
7189 
7247 
DM70 

DM71 
EABC80 
E891 
Eecal 
EBC90 

EBC91 
EBF83 

SHG8' 
6J6 
6lGA 
Sf SA 
7HGS 
9AB 
12AT7 
12AU7 
mUlA 
12AV6 

HK90 
PL84 
pel84 

PCL82 
PyaT 
PCL85 
UCHBI 
UBf89 

PL81 
PL36 
HY90 
UYB5 
ULa4 
UCL82 
HL92 

EF86 

1M3 

IN3 
6AK8 
6ALS 
6B07A 
6AT6 

6AV6 
60Ra 

MULURO 
TYPE 

MF31·22 
MF31·55 
MF31·95 
MF41·10 

MGI3·1l 
Ml3I·22 
ML43·67 
MMI3·IO 
MWIJ-35 

MW13·38 
MW22-22 
MW36·67 
MW43·67 
MY3·275 

M22·200 
aaV02·6 
aaV03·tO 
aaV03·20A 
OOV04·16 

aOV06·40A 
QQV07-40 
oavS-PIO 
aOZ03·10 
QQl03·20 

aV04·7 
OV03·12X 
QV04·7R 
avos· 10 
aV05·25 

QV06·20 
aVO&20B 
aV06·20C 
QV08·100 
OVl·150A 

QY1·150D 
aV2-250B 
QV12·P10 

12Al<7 
12Al<7A 
12DW7 
IS0WS 
6267 
7025 
7247 

EBFB9 
EC90 
EC900 

Ecca1 
Eccal 
ECC83 
FCC8S 
E(Ce8 

ECC91 
ECC189 
ECFBO 
ECF82 
ECF86 

ECFBOI 
ECH81 
ECH83 
EClBO 
ECL82 
EClS4 
ECL8S 

ECL86 
EFBO 
EF3S 
EF86 
EF89 

EF93 
EF94 
EF95. 

CROSS 
REF. 

16AFP19 

5FP4A 

6939 
6360 
6252 
7377 

5a94 
829B 
3E29 

5763 

2E26 
S07 

6146 
6SS3 
6159 
7378 
4X150A 

4X150D 
4X2S0B 

IIlULURD 
TYPE 

QV20·PIS/ 
4PR60A 

OV3·65 

OV3·125 
0Y3·100DA 
QV4·2SO 
QV4-400 
QV4·5QOA 

QV5·500 
QV4·S00 
OY5·800 
QV5-3000A 
OY5-3000W 

QVS50-P40 
Ql06·20 
RGI-240A 
RG3·2SO 
RG3·250A 

RG3·1250 
RG4·1250 
RG4·3000 
RR3·25O 
RR3·1250 

RR3·1250A 
RR3-1250B 
RYI2·100 
T003·5 
T003·IO/ 

El55 

T003·10C 
T003·10E 
T003·10F 
T004·20 
TOI·IOOA 

T03.5-12 
T04.5·10 
TXIO·4000 
TXl2·12W 
TY2-125/5866 

TY3·250/5867 
TY4·250 
TY4·350/833A 
TY4·S00/5868 
TY6·800/7902 

CROSS 
REF. 

4·6SA 

6156 

6156 
7527 
LX500A 

6079 

6076 
6075 

8042 

6693 
3928 
4932 

8020 

5861 

2C39A 

TY6·1250A/7752 
TY6·S000A/5924A 
TV6·5000B/5762 
TY6·5000W 
TY7·6000A/6961 

TY7·6000W/6960 
TYS·15A/7S04 
TY8·6000A/8269 
TY8·6000W/8268 
TY8·7805 

MUlLARO CROSS 
TYPE REF. 

TYl2·20A/7806 
TVI2·20W/7B07 
TYI2·2SA/66IS 
TYl2·50A/ 6078 
TYI2·50W/6077 

TYS2·25Q 
TVS4·500 
TVS5·1000 
TVS5·2000 
TV55·3000 

XGI·2500 5559 
XG2·6400 
XG5·500/ 

FGl7 5557 
XG15·12 
XH3·045 JC45 

XH8.100/ 
6268 4C35 

XH16·200( 
6279 5C25 

XH25--500! 
5949 1907 

XRl·12 5855 
XRl·160QA 8063 
XRl·320Q 5544 

XRI-3200A 7981 
XRl·6400 5545 
XRI·6400A 6807 
Z300T 1267 
2302C 

l303C 
2500E 
25025 
2503M 
l504S 

6844 
2550M 
2700U 7710 

7709 
7711 

2803U 6779 
28040 7713 
2806W 
2900T 5823 
lTlOOO/S270 
6AS6 
75CI 
83Al 7980 
85A1 OE3 
85A2 OG3 

85A3/M8190 
90CI 
95AI 
10BCI OB2 
150B2 6354 

15083 

MULURD 
TYPE 

150C2 
lSOC3 
lSOC4 
872A 

4687·A 
5551A 
5552A 
5553B 

5636 
5642 
5644 
5718 

5840 
5899 

5902/5640 
6021/68F7 
6080/6AS7 
6205 

6463 

7475 
BPYlO 
OAPI2 
OCP71 
ORPIO 

ORPll 
ORPI] 
ORP30 
ORPSO 
ORP60 

ORP61 
DRP90 
DRP93 
20CG 
20CV 

30CG 
50CG 
53CG 
55CG 
58CG 

S8CV 
61RV 
61SV 
62SV 
63TV 

90AG 
90AY 
90CG 
90CV 
9lAG 

92AG 
92AV 

CROSS 
REF. 

OA2 

5551A 
5552A 
5553B 
5555 
5636 
5642 
5644 
5718 
5820 
5840 

5902 
6021 
6080 
6205 
6211 
6463 

7632 

7633 

6957 

The quality of 10M electron tubes can be attributed to their design 
and manufacture ..• for built Into each lube, at the very outset, 
are basic components and features which will Insure long life and 
performance ••. engineering aChievements such as coiled heaters, 
unique grid deSigns, and special cathode materials. 
Each 10M tube is guaranteed for 10,000 hours within two years 
from date of purchase, and subjected; ·indivlduaflY, to a compre. 
hensive laboratory test procedure based on extremely tight and 
sir I ngent parameters to assure long life tUbe·ta-tube and sectlon
to-section un iformlty. 

6DC8 
6C4 
6HAS 

12AT7 
12AU7 
12AX7 
MOB 
6DJ8 

6J6 
6E58 
6BL8 
608 
6HGa 

6GJl 
6AJa 
6D58 
6Asa 
68MB 
6DX8 
6GV8 

6GW8 
6BX~ 

6BYl 
6267 
6DA6 

6BA6 
6AU6 
6AK5 

EF97 
EF98 

EFI83 
EFI84 
EK90 
ELl< 
ELl6 

EL81 
EL84 
ELS6 
El90 
EL95 

EMSl 
EM84 
EMS7 
EZ80 
EZ81 

EZ90 
GZ30 
GZJ2 
GZJ4 
HBC91 
HF9J 
HK90 

HL92 
HY90 

6ES6 
6ET6 

6EH7 
6EJ7 
6BE6 
6CA7 
6CMS 

6CJ6 
68Q5 
6CW5 
6AQ5 
60LS 

6DA5 
6FG6 
6HU6 
6V' 
6CA4 

6X4 
5AZ4 
5V4G 
5AR4 
12AV6 
128A6 
17- c6 

SOCS 
35' ' 

RECEIVING 
UBES 

A comprehensive 
range for televl·slon, 
AM-FM, high fidelity, 

Industry and foreign replacement. 

LC900 
LCF801 
LF183 

lFla4 
PABC80 
pc900 
pcca5 
PCC88 

PCF80 
PCF86 
pCFaOl 
PCL82 
PCL84 

PCL85 

JHA5 
SGJ7 
4EH7 

4EJ7 
9AK8 
4HA5 
9AQ8 
70J8 

9AS 
7HG8 
8GJ7 
16M 
ISDQ8 

18GV8 

PCLB6 
PL36 
PlB1 
PL84 

PY81 
iJBfBO 
UBF89 
UCH81 
UCL82 

UlB4 
UY85 
XC900 
XCFBO 
XCF801 

14GWB 
25E5 
21A6 
ISCW5 

lnJ 
17C8 
19FL8 
1908 
508MB 

4585 
38A3 
2l-iA5 
4Bla 
4GJ7 

316, SOUTH SEA"IC!t ~OAD"IiUN1'lNG 
TWX 212~4 79.~941¢·C"e.f.e:': ,1~qoR:n; 

LVI Lt..i::. ",;,t:,Nf v:', J 174-9 . 
" •. :rE:t,:; .,'16;'694~?'lOn 

"/" ·w, , ~ (~ 
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Detailed components catalog free . .. 
Write today on company letterhead 

Tube sockets, 
insulators, pilot lights, 
and hardware-

Standard, industrial, military 
Whatever the choice ... steatite wafer, bayonet or low-loss 
Kel-F sockets for high power transmitting tubes ... time and 
time again design and development engineers specify 
Johnson tube sockets! Sockets have been categorized under 
a socket standardization program, reducing the number of 
variations in each socket type. Standardization and im
mediately available stock shortens delivery cycles-permits 
fast selection of a Johnson socket for almost any application! 
ULTRA HIGH FREQUENCY TYPES-Continuous heat resis
tance to 5000 F. with low loss, glass filled silicone base and 
heat treated beryllium copper contacts. Low inductance 
screen by-pass capacitor available for VHF and UHF opera
tion. For RCA 8072, 8121, 8122, 8462 and similar tubes. 
KEL-F SERIES-Molded of low dielectric loss-factor Kel·F 
plastic-designed for use with a wide selection of high power 
transmitting tubes such as: 4X150A; 4X150D; 4X250B; 
4CX250B; 4X250F,7034; 7035. Basic sockets are available 
in several designs-with or without screen grid by-pass ca
pacitors, mounting saddles, or steatite chimney to direct air 
flow through tube cooling fins. Control grid contact "guide" 
is machined for greater alignment accuracy, and tapped for 
6-32 machine screw. All contacts are low resistance silver
plated beryllium copper. Tube pin contacts are heat treated 
to provide positive contact pressure as well as extended life. 
Annealed soldering tabs may be easily bent or formed. 
STEATITE WAFER TYPES-Available in 4, 5, 6, 7, and 8-pin 
standard socket types, as well as Super Jumbo 4-pin for 
tubes with E.I.A. Base Nos. A4-15, A4-16, and A4-18. Giant 
5 and 7-pin models for tubes with E.I.A. Base Nos. A5-19 
and A7-17. Septar Sockets for tubes such as the 7094 with 
E.I.A. Base No. E7-2; and VHF Septar Sockets for tubes such 
as 5894, 6524, 6252, with E.I.A. Base No. E7-20; and 826, 
832, 4D32 and E.I.A. Base No. E7-2. 
SPECIAL PURPOSE TYPES-Includes sockets for special 
purpose tubes such as the: 204A and 849; the 833 and 
833A; 152TL; 304TL; 750TL; 1500T; 2-2000A; 5D21; 705A 
and others. 
Note: For detailed specifications, request Socket Standard
ization Booklet 536 on your company letterhead. 

CAPACITORS. TUBE SOCKETS. CONNECTORS. PILOT 
LIGHTS • INSULATORS • TERMINALS • INDUCTORS. 
HARDWARE 

Manufacturer of more than 5,000 items for all segments 
of the electronic industry, in addition to a wide line of con
nectors, tube sockets, and air variable capacitors, Johnson 
offers the hardware items described below: In addition, a 
complete line of heavy-duty RF components is available for 
broadcast transmitting, RF heating, antenna phasing, and 
other commercial applications. 

Equipment in this line includes: fixed and variable induc
tors; antenna phase sampling loops, isolation filter inductors; 
feed-thru bowl insulators; static drain chokes; RF contactors; 
and heavy-duty make-before-break switches. For informa
tion on the Johnson RF component line, write for Catalog 
560a. 
INSULATORS-Low loss, high-voltage breakdown in either 
steatite or porcelain. High quality with heavy nickel-plated 
brass hardware-suitable for exposed applications. A com
plete line for immediate delivery from stock includes: Thru
panel Bushings and Insulators; Antenna Strain and Feeder 
Types; Cone and Stand·off Insulators; Lead-in Bushings; 
and Feed-Thw Bowl Assemblies. 
PILOT LIGHTS-Over 47 separate assemblies immediately 
available from parts distributors throughout the country for 
original equipment or in-the-field replacement. Continuous 
indication neon types; models for high and low voltage in
candescent bulbs; standard or wide angle glass; and lucite 
jewels. New RI B-LOC pilot light offers convenient press-in 
mounting. Specials, including types meeting military speci
fications, also available in production quantities. Detailed 
specifications listed in Pilot Light catalog 751-write today 
for your copy. 
PC SPACERS-Snap-in polyamide spacers provide rapid 
mounting of PC boards with choice of stand-off height. 
COAXIAL RECEPTACLES-Convenient panel mounting. 
PANEL BEARINGS-For use on %" shafts and panels up to 
%" thick. CRYSTAL SOCKETS-For low capacity, high voltage 
and high temperature operation. Glazed steatite. Grade 
L-423 or better. DC-200 impregnated. RF CHOKES-High 
quality construction. For 1.7 to 30 mc range and VHF. 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2909 
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MAGNETIC 
JAN'S MAGNETIC SHIELDS are made of MU-Metal or equal and 
are hydrogen annealed by a special process to assure optimum 
orientation of the molecular structure of the alloy for best mag
netic shielding. JAN'S MAGNETIC SHIELDS prevent distortion and 
intensity modulation of the electron beam due to stray magnetic 

53001 
3RP adaptable for· edge-lighting 

graticule using 53010 3RPA 
with Bezel CP1428* 

SHIELDS 
In addition, the use of these shields protect personnel against the 
dangers of accidental tube breaka!:e. Mounting holes are tapped 
for No. 6-32 screws as shown. These shields are designed to fit 
JAN'S standard bezels as listed below. See preceding pages for 
specifications on JAN'S BEZEL ASSEMBLIES. 

53004-12 
3BP -22 Same as 53003 
3JP adaptable 

graticule u 3ACP Same as 53005 
with Bezel 

5BP 
Same as 55001 

55002. 5CP 

adaptable for edge-lighting 5ABP 
Same as 55006 5ADP 

CP1465-2 

55017 5ABP 
adaptable for edge-lighting 5ADP 

CPI9636-2 

CP7330 
CP7M5 

S7006 7AEP CP7331 
CP7550 
CP7420 

2910 eem/1969 
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tI '-'AN HARDWAREti 
MANUFACTURING COMPANY, INC. 

47-27 36th St .• Long Island City. N. Y. 11101 • (212) 361-0800 

U.S. PATENT NO. 2,681.378 

HI-VOLTAGE INSULATED COUPLINGS 
MEETS MIL SPECS: TEMPERATURE - HUMIDITV - SHOCK - VIBRATION - FUNGUS 

HI-VOLTAGE INSULATED COUPLINGS 
15 KV Breakdown 10 inch pounds torque 
Series No. AK-5079 & No. AK-5164 

Engineered with stainless steel shaft and preCision. screw
driver tip molded- integrally with Diallyl Phthalate Material In 

accordance with Military Specifications. Completely shock, 
vibration and fungus proof, they operate with ease over an 
ambient temperature range of ~75 to 1·175° C. Supplied 
complete with nickel plated mounting hardware. 

Stainlflss steel screw driver tip fits all standard slotted shafts 
(potentiometer, etc.) without need for further machining. 
Ideally suited to adjust high voltage controls thus protecting 
operating personnel against danger. They are also used to re
duce groun'd capacitance on other types of sensitive instru
ment controls. 

For Commercial Instrument Applications ... 
These couplings are available in general Purpose Black Bakelite. 
Cat. No. 6164·(X or B)·() For Standard Type /' 
Cat. Ne. 5C79,(X or 9}-( } with locking Type Bushing. ,. 
Dimensions are identical with 5000 series, in chart above. 

Hi-Voltage,lnsulated Couplings for Val! shafl:s. 
White Cyealac material. Voltage rating: 6000VDC. 
Hubs-,--Brass, Nickel Pltd.; Shafts.,,--St. 5to:&l, 

*lns"l'lletier "S"or "N" fOllowed by ls(two 
nU1"bers ofdecIm~J eQulvaIent, for fractional 
length Gf shaft beyond bushin'g. 
"S"1:::with slot. "N"'1:::ROslot_ 

Typiea,lpart number,; , 
AK2164'N31=~6" long sWaft 
, beyondbu~hing (sta?Gar9).., no "lot, 

If, bmgtb is II/use "X" ~,','," Typical part numbers: 
AK2164.SX:::lf1 long shaft 

beyond bushing, slotted. " " " 
ifleng!1l exceedS 1';, 'use ,"x" and -I,' 
decimal equivalent for balance of no. 
TYPical part numbers: 
AK~J64cNX31:;: l~/f long shalt beYond bushi ng., nG slot. 

SLIP-CLUTCH SAFETY KNOBS 
With Fixed or Retractable Spinners 

Cat. Nos. K-1375 & K-1376 (For '14" shafts) 

STANDARD 
TYPE 

WITH 

LOCKING 
TYPE 

BUSHING 

AK-5164- ( ) 
AK-5079- ( ) 

CAT No. 

! 
AK-5164-X-l 
AK-S164-B-l 
AK-5164-X-2 
AK-5164-B-2 
AK-S164-X-3 
AK-S164-B-3 
AK-S164-X-4 
AK;5164-B-4 
AK"5164-X-5 
AK-S164:S-S 

{ 
AK-5079-X-l 
AK-5079-B-l 
AK-5079-X-2 
AK-5079-B-2 

"

REDUCER 
INSERT " :> ::.'"'::' 

7" AK771 

V 

.. _ and 

Die Cast 
and 

"A" "B" * SHAFT "C" 

Ys" 7{/' Slotted jI,' 
Ya" X" " Slotted jI,' 
Ya" v,t Slotted '%," 
Ys" ){" 

" Slotted '%2" 
Ya" K6" No Slot lk"6" 

Ye" }{" 
" No Slot 1~6" 

Ye" 'K6" No Slot 11),' 
Yau !{" 

" No Slot 11),' 
X" K/' Slotted Minus !{6" 
),," !{6" Slotted Minus !{6" " 

Slotted Ya" 
Slotted Ye" 
Slotted 9/ " 

'32 

Slotted %2" 

U$ed as an adapter with high volt· 
age insulated couplings to accom· 
modate miniature (1/6" shaft) 
potentiometers. External thread 

. 3/ax32. Internal thread t;~x32. 

Designed for driving devices such as variable capacitors, Inductors, potenti
ometers, etc., these knobs are based upon the principle of the "slip-clutch";" 
automatically disengaging and slipping when a pre-determined torque has been 
exceeded. JAN'S SLIP-CLUTCH SAFETY KNOBS are fluted to aid In sensitive 
adjustments and are equipped with either a fixed or retractable spinner for 
fast turning: Insert-molded-to-Bakelite construction provide durable, backlash
free units to safeguard delicate and costly instrunients against careless or in· 
advertent cranking bE"yond their normal stops. 

Plastic Knobs 

to 
Commercial 

and 

Die cast aluminum and zinc alloy knobs 
manufactured in accordance with 
applicable military specifications. 

*Normally set lor 3·6" Ibs. Can be modified lor other requirements. 

Model No. K-1376 is identical With No. K·1375 but has the additional feature 
of a retractable spinner. Spring loading prOVides POSitive, toggle-type 
action to lock spinner in either open or closed pOSition. Model No. K-1376 
is designed for use where economy of space IS essential. 

K1375" 

SPINNER KNOBS 
With Fixed or Retractable Spinners I Standard: glossy finish. 

(Matte finish available on special order), 

Cat. Nos. K-127 5 & K-1276 (For v." shafts) 
In appearance, these knobs are Identical With No, K-1375 and No. K-1376 but 
without JAN'S Slip-Clutch mechanism, Made with Single-unit. molded Bakelite-to
metal·insert construction, with two set screws for firm attachment to shafts. 

Military 
Specifications 

eem /1969 See YELLOW SECTION for Local Offices. Phones 2911 
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~CHl@ 

CATHODE 

TYPE VOLTS AMPS 

ML-356 7.5 170 
ML-880 12.6 315 
ML-892 22.0 60 
ML-892R 22.0 60 
ML-5530 5.0 55 
ML-5530-H 5.0 55 
ML-5531 6.3 92 
ML-5541 7.5 57 
ML-5604 11.0 176 
ML-5606 22.0 60 
ML-5658 12.0 310 
ML-5667 11.0 120 
ML-5668 22.0 60 
ML-5669 22.0 60 
ML-5681 12.0 220 
ML-5682 16.5 325 
ML-6256 12.6 29 
ML-6257 12.6 29 
ML-6258 12.6 29 
ML-6420 7.0 85 
ML-6421 7.0 85 
ML-6422 7.0 85 
ML-6423 7.0 85 
ML-6424 7.0 120 
ML-6425 7.0 120 
ML-6426 8.0 200 
ML-6427 8.0 200 
ML-6576 7.5 170 
ML-6696 13.0 205 
ML-6697 13.0 205 
ML-7479 8.0 200 
ML-7482 16.5 450 
ML-7560 16.5 450 

ML-7007 5.0 180 
ML-8170 7.5 75 
ML-8171 7.5 75 
ML-8281 6.3 160 
ML-8545 12.0 400 
ML-8546 12.0 400 
ML-8618 7.5 320 
ML-8661 7.5 75 
ML-8785 15.0 400 
ML-8786 15.0 400 

ML-2C39A 6.3 1.0 
ML-2C39WA 6.0 1.0 
ML-6442 6.3 0.9 
ML-6771 6.3 0.57 
ML-7209 6.0 1.0 
ML-7210 6.3 0.85 
ML-7211 6.3 1.3 
ML-7289 6.0 1.0 
ML-7698 6.3 1.3 
ML-7815 6.0 1.0 
ML-7855 6.0 1.0 
ML-8403 6.0 1.25 
ML-8533 6.0 1.3 
ML-8534 6.3 1.3 
ML-8536 6.0 1.0 
ML-8538 6.3 1.3 
ML-8629 6.3 .85 
ML-8630 6.3 .57 
ML-8631 6.3 .85 
ML-8741 6.3 1.3 

Electron tubes for broadcasting, communications, navigation, 
radar, industry. Standard and special- purpose types. 

POWER TRIODES 
MAXIMUM ANODE RATING 

FULL 
INPUT 

INPUT OISS FRED. 
MU VOLTS AMPS WATTS WATTS MHz 

20 12500 6.0 60000 22500 25 
20 10500 6.0 60000 20000 25 
50 15000 2.0 30000 10000 1.6 
50 12500 2.0 18000 4000 1.6 
26 5000 1.75 8750 4000 110 
26 8500 1.75 10000 4000 30 
24 10500 3.75' 30000 10000 30 
26 8500 2.75 23000 10000 110 
20 12500 3.0 32500 10000 25 
50 14000 2.0 25000 10000 1.6 
20 12500 5.0 60000 20000 15 
21 10000 2.0 20000 7500 22.5 
50 14000 2.0 28000 20000 5 
50 14000 2.0 28000 10000 5 
25 15000 12.0 150000 75000 30 
30 16000 20.0 300000 120000 30 
20 5500 1.5 7000 5000 110 
20 5500 1.5 7000 5000 110 
20 5500 1.5 7000 3000 110 
20 10000 2.2 20000 12500 30 
20 10000 2.2 20000 10000 30 
90 12500 2.5 30000 20000 30 
90 12500 2.5 30000 12500 30 
20 12500 3.5 40000 20000 30 
20 12500 3.5 40000 12500 30 
20 12500 8.0 80000 40000 30 
20 12500 8.0 80000 20000 30 

5.5 12000 5.0 45000 22500 25 
20 16000 11 120000 60000 30 
20 16000 11 120000 35000 30 
20 12500 8.0 90000 50000 30 
55 20000 30.0 600000 200000 30 
55 20000 30.0 600000 175000 30 

POWER TETRODES 
10 7500 4 24000 12000 220 
4.5 7500 3 22000 5000 30 
4.5 7500 3 22000 10000 30 
4.5 10000 5 50000 15000 30 
5.0 18000 25 450000 150000 50 
5.0 18000 25 450000 150000 50 

25 17000 20.0 80000 30 
4.5 7500 3 22000 12000 
5.0 18000 25 450000 175000 50 
5.0 18000 25 450000 175000 50 

UHF PLANAR TRIODES 
100 1000 0.100 100 2500 
100 1000 0.100 100 2500 

50 3000t 2.5t 8 5000 
90 300 0.025 6.25 4000 

100 3500* 3.0* 35 3000 
75 3500t 2.8t 25 3000 
80 1000 0.150 100 2500 

100 1000 0.100 100 2500 
80 3500* 5.0* 10 3000 

100 3500* 3.0t 10 3000 
80 1000 0.100 100 2500 
80 3500* 5.0 58 3000 
90 10000 5.0 100 3000 
80 3500* 5.0 10 3000 
80 3500* 3.0 10 3000 
90 8000 5.0 10 3000 
90 3000 3.0 100 5000 
90 2500 1.5 50 6000 

145 3000 3.0 100 5000 
80 3500* 5.0 10 3000 

COOL 
ING 

W 
W 
W 
F-A 
F-A 
F-A 
F-A 
F-A 
F-A 
W 
W 
F-A 
W 
F-A 
W 
W 
W 
W 
F-A 
W 
F-A 
W 
F-A 
W 
F-A 
W 
F-A 
W 
W 
F-A 
V 
V 
W 

F-A 
F-A 
F-A 
F-A 
V 
W 
W 
W 
V 
W 

F-A 
F-A 
C 
C 
F-A 
F-A 
F-A 
F-A 
C 
C 
F-A 
F·A 
F-A 
C 
C 
C 
C 
C 
C 
C 

HARD PULSE MODULATOR TUBES 
CATHODE MAXIMUM RATINGS 

VOLTAGE CURRENT PLATE COOL· 
VOLTS AMPS MU Peak·kv Pulse·amps Diss·kw ING 

ML-8038 13.0 210 
ML-6544 6.0 60 
ML-7248 6.3 11.7 
ML-7560 16.5 450 
ML-7668 12.6 29 
ML-7715 6.0 60 

125 125 300 30 W 
90 25 75 1 F-A 
- 125 2.0 0.2 R-C 
55 55550 175 W 
- 150 15 0.75 R-C 

400 70 90 3 F-A 

HIGH VACUUM RECTIFIER and/or 
CLIPPER DIODES 

CATHODE ANODE RATINGS ----
INV. PEAK INSULA· COOL· 

TYPE VOLT$ AMPS PKV MA llDN ING 

ML-102A 20 19.0 75 750 Air C 
ML-141 5.5 6.5 125 750 Oil R-C 
ML-142 3.8 6.6 100 300 Oil R-C 
ML-199 12 23 110 10000 Air C 
I\IIL-322 6.3 .95 .8 600 Air C 
ML-55751100 20 24 150 1000 Air C 
ML-5576/200 20 32 150 2500 Air C 
ML-6908 
ML-8224 

12 23 150 10000 Oil R-C 
5.5 6.5 150 1000 Oil R-C 

LEGEND: 
R-C ... Radiation a nd Convection 

W .. Water 
F-A ... Forced Air 

C ... Convection 
V. . Vapor 
:j: ... D-C Cathode Current 
* " Duty Cycle: 0.0033 
t. . Duty Cycle: 0.0025 max. 
§ ... Hold-Off Voltage 

For a catalog and literature describing 
the complete line of Machlett tubes, 
write: The Machlett Laboratories, Inc., 
1063 Hope Street, Stamford, Connecti
cut 06907. 

THE MACH LETT LABORATORIES, INC. 

A SUBSIDIARY o F RAYTHEON COM PANY 
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MILLEN TUBE SOCKETS 
DESIGNED FOR APPLICATION 

Long Flashover path to chassis permits use with transmitting tubes, 
866 rectifiers, etc. Long leakage path between contacts. Contacts 
are type proven by hundreds of millions already in government, 
commercial and broadcast service, to be extremely dependable. 
Sockets may be mounted either with or without metal flange. 
Mounts in standard size chassis hole. All types have barrier between 
contacts and chassis. All but octal and crystal sockets also have 
barriers between individual contacts in addition. 
Voltage regulator dual contact bayonet socket, 33991 black phenol· 
ic insulation and 33992 with low loss mica filled phenolic insulation. 

MILLEN TUBE SOCKETS 
No. Description 
33002-Crystal Socket %" x .125".. 
33102-Crystal Socket .487" x .095". 
33202-Crystal Socket 1/2 " x .125" .. 
33302-Crystal Socket .487" x .050" .. 
33407-Miniature Socket only, 

ceramic 
33409-Noval Socket only, ceramic .. 
33307-Miniature Socket, Shield, 

ceramic 
33309-Noval Socket, Shield, ceramic 

FLEXIBLE COUPLINGS - The No. 39000 series of Millen "De· 
signed for Application" flexible coupling units include, in addition to 
improved versions of the conventional types, also such exclusive 
original designs as the No. 39001 insulated universal joint and the 
No. 39006 "slide·action" coupling (in both steatite and bakelite 
insulation). The No. 39006 "slide·action" coupling permits longi· 
tudinal shaft motion, eccentric shaft motion and out-of-line opera
tion, as well as angular drive. 
The No. 39005 and 39005-B (high torque) are similar to the No. 
39001, but are not insulated. The steatite insulated No. 39001 has 
a special anti-backlash pivot and socket grip feature. All of the 
above illustrated units are for 1,4" shaft and are standard produc
tion type units. 
The No. 39016 incorporates features which have long been desired 
in a flexible coupling. No Backlash - High Flexibility - Higher 
Breakdown Voltage - Smaller Diameter - Shorter Length -

CERAMIC PLATE OR GRID CAPS - Soldering lugs and contact one· 
piece. Lug ears annealed and solder dipped to facilitate "mechanical 
plus soldered" connection of cable. 
No. 36001-~." ....... No. 36002-%". . ... No. 36004-1,4" . 

SAFETY TERMINAL - Combination high voltage terminal and 
thru-bushing. Tapered contact pin fits firmly into conical socket pro
viding large area, low resistance connection. Pin is swivel mounted 
in cap to prevent twisting of lead wire. 
No. 37001, Black or Red. .' ... No. 37501, Low loss. 

STEATITE TERMINAL STRIPS - Terminal and lug are one piece. 
Lugs are turret type and are free floating so as not to strain L522 
ceramic on wide temperature variations. Easy to mount with series 
of round holes. 1400 volt and 3500 volt series. 

POSTS, PLATES, AND PLUGS - The No. 37200 series, including 
both insulated and non-insulated binding posts with associated 
plates and plugs, provide various combinations to meet most 
requirements. The posts have captive heads and keyed mounting. 
The No. 37291 on No. 37223 are standard in black or red with 
other colors on special order. No. 37201, No. 37202, and No. 
37204 are available in black, red, or low loss. The No. 37202 is 
also available in steatite. 
No. Description No. Description 
37201-Single plates, pr. . 37204-Double dual plates, pro 
37291-Single plates 37212-Dual plug. 

(tapered), pro . 37222-Non·insulated binding post 
37202-Dual plates, pro . 37223-lnsulated binding post 

DIAL LOCK - Compact, easy to mount, positive in action, does 
not alter dial setting in operation! Rotation. of knob "A" depresses 
finger "B" and "C" without imparting any rotary motion to Dial. 
Single hole mounted. 
No. 10050 

TUBE CLAMP - No. 33087 is easy to use, easy to install, effective 
in function. Available in special sizes for all types of tubes. Single 
hole mounting. Spring steel, cadmium plated. 

No. Description 
33004-4 Pin Tube Socket 
33005-5 Pin Tube Socket 

33008-8 Pin Tube Socket 
33991-Socket for 991. .. 

33992-Socket for 991. 
33207-829 Socket. 

33305-Acorn Socket. 

J AJ\fES MILLEN "~~~ MFG. CO.~ INC. , 
MAIN OFFICE AND FACTORY 150 EXCHANGE ST., MALDEN, MASSACHUSETTS, U. S. A. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2913 



SECTION 5700 i§4.iiij'ffiD 

Microwave Products 

OKI STANDARD MILLIMETER KLYSTRONS 

TYPICAL TYPICAL OUTPUT I OKI FREQUENCY AT MIDBAND RESONATOR RESONATOR 
MODEL NR. RANGE IN GHz (Millwatts) VOLTAGE (V) CURRENT (A) 

17VlO 15.5/18.5 100 2000 .012 
20VlO 18.0/22.0 160 2000 .012 
22VlO 20.0/24.0 165 2000 .012 
24VlOA 22.0/26.0 250 2000 .012 
24V11 22.0/26.0 600 1800 .035 
30VlO 27.0/32.0 75 2000 .012 
30V11 27.0/32.0 225 2000 .025 
30V12 27.0/32.0 450 2300 .035 
30V16 29.5/31.5 250 2000 .025 
33V10 31.0/36.0 75 2000 . 012 
35V10 32.0/37.0 75 2000 .012 
35V11 32.0/37.0 220 2000 .025 
35V12 32.0/37.0 400 2300 .035 
40V10 37.0/42.0 90 2300 .025 
40V12 37.0/42.0 350 2500 .035 
45VlO 43.0/48.0 85 2300 .025 
45V12 43.0/48.0 250 2500 .035 
47V10 44.0/51.0 80 2300 .025 
47V11 44.0/51.0 160 2300 .025 
47V12 44.0/51.0 200 2500 .035 
50V10 46.0/54.0 60 2500 .025 
55V10 50.0/60.0 65 2500 .025 
55V11 50.0/60.0 130 2500 .025 
60V10 55.0/65.0 65 2500 .025 
60V12 55.0/65.0 120 2500 .035 
70VlO 66.0/76.0 65 2700 .025 
70V11A 66.0/76.0 130 2700 .025 
75V10 70.0/80.0 45 2700 .025 
80V10A 75.0/85.0 40 2500 .025 
90V10 85.0/95.0 30 2500 .025 
90V11 85.0/95.0 60 2500 .020 

100VlOA 95.0/105.0 25 2500 .020 
120V10 107.0/122.0 10 2500 .017 

OKI AVALANCHE DIODE OSCILLATORS 

TYPE 60 mW MIN. MODEL 100 mW MIN. MODEL 

Coaxial Output ADC-lOA ADC-lOB 
Waveguide Outp'ut ADW-10A ADW-10B 
Low Noise Units ADS-lOA ADS-lOB 

All models deSigned to operate at X-band with a mechanical tuning range 
±250 MHz. 

Write ,for detailed information and prices to: OEA. 

(1) MINIATURE LOW VOLTAGE KLYSTRON 
(2) AD-10-SERIES LOW NOISE AVALANCHE DIODE OSCILLATOR 

(5) AVALANCHE DIODE OSCILLATORS 
(3) OKI REFLEX KLYSTRON 

(4) OKI LADDERTRON 

OKIC1ECTRON ICS 
),i 

OKI MINIATURE LOW VOLTAGE KLYSTRONS 

OKI FREQUENCY OPERATING TYPICAL 
MODEL NO. RANGE (GHz) VOLTAGE & CURRENT MIDBAND POWER 

KL-23 22.5±1 500V 40 mao 80 mw. min. 
KL-24 24.0±1 500V 40 mao 80 mw. min. 
KL-24 24.0±1 700V 50 mao 200 mw. min. 
KL-35 35.0±1 500V 40 mao 50 mw. min. 

HIGH POWERED KLYSTRONS AND LADDERTRONS 

OKI TYPICAL TYPICAL RESONA- RESONA-
MODEL FREQUENCY TUBE OUTPUT TOR VOLT- TOR' CUR-

NO . RANGE (GHz) TYPE POWER AGE (V) RENT (A) 

KC31A 30.0/32.0 KLYSTRON 7 Watts 2700 .120 
KCT31B 30.5-31.5 KLYSTRON 3 Watts 2700 .120 
34LV20 33.2-34.8 LADDERTRON 10 Watts 1800 .095 
45LV10 44.3-45.7 LADDERTRON 5 Watts 2000 .130 
KC55B 53.0/57.0 KLYSTRON 10 Watts 3600 .180 
KF35P 34.5-35.5 LADDERTRON 50 Watts 3800 .330 

OKI MM-WAVE BACKWARD-WAVE OSCILLATORS 

OKI FREQ. SPREAD TYPICAL LIMITS COOLING 
MODEL NO. (GHz) POWER RANGE METHOD 
BA47F 43.0/52.0 30/150 milliwatts Air 
BASOG 45.0/54.0 30/150 milliwatts Air 
BA55B 50.0/59.0 20/120 milliwatts Air 
BA60C 54.0/65.0 20/120 milliwatts Air 
BA47H 45.0/52.0 150/600 milliwatts Water 
BA50H 45.0/50.5 150/600 milliwatts Water 
BA48H 48.0/55.0 300/700 milliwatts Water 
BA54H 51.5/55.0 500/700 milliwatts Water 
BA55H* 50.0/56.0 300/600 milliwatts Water 
BA60H* 54.0/62.0 100/600 milliwatts Water 
BA70H* 65.0/75.0 500/3,000 milliwatts Water 
BA85B* 80.0/90.0 40/100 milliwatts Air 
BA85H* 80.0/90.0 80/150 milliwatts Water 
BA94H* 89.0/99.0 Up to 600 milliwatts Water 
BAlOOH* 84.0/110.0 Up to 600 milliwatts Water 
BA1S0H* 145.0/155.0 Up to 300 mi lIiwatts Water 

*NOTE: These models available on special order. The OKI Model BWS-104, 
BWO power supply is recommended for the above tubes and is available 
either in rack or cabinet versions. All tubes operate at 1500-4000 volts on 
delay lines. 

OKI MM-WAVE MAGNETRONS 
OKI M-lO SERIES MM-WAVE MAGNETRONS are available at any 
seelcted frequency in the 5.58 GHz to 95.5 GHz range. Peak power 
outputs to 50 KW are attainable. Please contact us directly for price 
and delivery information. 

OF AMERICA INC. 
THE OKI BUILDING, 500/506 S.E. 24th STREET AREA CODE - 305 

TEl. 523-7202 
523-6571 TWX: 510-955-9837 FORT LAUDERDALE, FLORIDA 33316 
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TUNG-SOL ELECTRON TUBES 
Industrial-Military 

The performance characteristics of Tung-Sol tubes pro
vide a wide safety margin over the most stringent specifi-

,
.7· r ., 

r ' 

VACUUM PULSE TUBES 
Portial list of types available: 
3D21 WB, 6889, 7248, 7403. 

RECTIFIERS 

Partial list of types Q\o·ailable: IZ2, 
6H6WGT, 6X4WA, 25Z6WGT, 
26Z5W. 

POWER TRIODES 
Partial list of types Q'Joilable: 5998, 
6080, 6080WA, 6080WB, 6082, 
6082WA, 6082WB, 63~6A, 6528, 6877, 
7236, 724\.7242. 6336B, 6528A. 

HYDROGEN DIODES 
Portial list of types available: 7789, 
7790,7791,7792.7793,8434,8435. 
Ceramic: 8275, 8376, 8377. 

HYDROGEN THYRATRONS 
Partial list of types available: 1257, 
1 257A, 1258, 5948A, 5949A, 6587, 
7190, 7191, 7191A, 7192, 7240, 
7871, 7872, 8253. 

VOLTAGE REGULA TORS 
Partial list of types available: 
OC3W, OD3W, 5787, 5787WA. 

PENTODES 
Partial list of types available: 5636, 
6AH6WA, 6AU6WB, 5702WB, 5749, 
5784WB, 6AJ5, 6AK5WB, 6AS6, 6028, 
6136, 8517, 8522. 

PENCIL TUBES 
Partial list of types available. 6263A, 
6562, 7533, 5675, 5876, 5876A, 
6264A. 

CLIPPER TUBES 
Partial list of types available: 8191, 
8036, 7390, 8326, 7890, 8301, 8492. 

cations. Let us supply complete technical information about 
Tung-Sol tubes for your military or industrial application. 

INDICA TOR TUBES 

Portiol list 01 types available, 8569, 

TELEPHONE TUBES 
Partial list of types available: 40BA, 
426A, 6028. 

, 
TWIN TRIODES 

Portiol list of types available: 
65U7GTY, 5687, 5744WB, 6188/ 
65U7WGT. 

TRANSMITTING TUBES 
Partial list of types available; 2En, 
8150,8236. 

00··.

···.·' . , 

'<- ," 

VOLT AGE REFERENCE 
TUBES 

Parliallist of types available: 5651, 
5651WA, 5783, 5783WA. 

POWER PENTODES 
Partial list of types avaitable: 2E22, 
26E6WG, 5A6, 5881, 6AR6, 6098/ 
6AR6WA, 6l6WG8, 6384, 6550, 
6889. 6094. 

ELECTRON 
MULTIPLIER 

TUBES 
Multi-stage secondary 
emission tu bes su pply 
peak power pulses with 
negligible input power. Ex
tremely fast rise time, low 
delay time with positive or 

n ~I~~tkvx~e\\~~~ ~O~~~d~~ 
Fating traveling wave tubes 
and hydrogen thyratrons. 

5 STAGE 
8428-600v. peak pulse 
output at 4 amps. Load-
150 ohms. 
8455-1000v. peak pulse 
output at 4 amps. Load-
250 ohms. 

2 STAGE 
DT1527A-50v. peak pulse 
output at 1 amp. Load-
50 ohms. 

TUNG·SOL® 
TUNG-SOL DIVISION 

Wagner Electric Corporation 
630 W. Mt. Pleasant Avenue, Livingston, N. J. 07039 

TWX: 710-994-4865 Phone: 1201) 992-1100; (212) 732-5426 

eern /1969 See YELLOW SECTION for Local Offices, Phones 2915 



SECTION 5700 '44,iiij'WN 

High Vacuum Amplifiers 

RATINGS 

Tube Type Anode KV Input KW 

WL-2E26 600V 30W 
WL-207 15 30 
WL-813 2.25 0.36 
WL-891 15 20 
WL-891R 10 15 
WL-892 15 30 
WL-892R 12.5 18 
WL-895 17 150 
WL-895R 17 110 
WL-5604 12.5 32.5 
WL-5606 14 25 
WL-5619 12.5 32.5 
WL-5668 14 28 
WL-5669 14 28 
WL-5682 16 300 
WL-5736 5 5 
WL-5918A 17.5 300 
WL-5936 18 180 
WL-5986A 17.5 220 
WL-6146 600V 67.5W 
WL-6146A 600V 67.5W 
WL-6146B 600V 90W 
WL-6159 600V 25W 
WL-6379 17.5 150 
WL-6420 10 20 
WL-6421 10 20 
WL-6421F 10 20 
WL-6422 12.5 30 
WL-6423 12.5 30 
WL-6423F 12.5 30 
WL-6424 12.5 40 
WL6425 12.5 40 
WL-6425F 12.5 40 
WL-6426 12.5 80 
WL-6427 12.5 80 
WL-6623 5 5 
WL-6696 16 120 
WL-6697 16 120 
WL-6893 600V 30W 
WL-7215 9.2 18 
WL-7255 9.2 18 
WL-7328A(1) 10 50 
WL-7464(1) 8 18 
WL-7482 20 600 
WL-7482V 20 600 
WL-7540(1) 15 70 
WL-7560 20 600 
WL-7560V 20 600 
WL-7565(1) 8 8 
WL-7604(2) 4 1.5 
WL-7685(2) 4 1.5 
WL-7748 12.5 80 
WL-7982(1) 10 75 
WL-8032 600V 75W 
WL-8161/ 
3CX2500A3 6 12 
WL-8251/ 
3CX2500F3 6 12 

WL-8298 600V 75W 
WL-22759 9.2 18 
WL-22789 9.3 21 
WL-23063 25 1000 
WL-23165 15 150 

Diss. KW 

lOW 
10 

100W 
7.5 

4 
10 
4 

40 

20 
10 
10 
20 

20 
10 

120 
2.5 

70 
70 
90 
20W 

20W 
27W 
20W 
70 

12.5 
10 

7.5 
20 

12.5 
10 
20 

12.5 

11 
40 
20 
2.5 

60 
35 
lOW 
9 

9 
20 

8 
200 

200 
35 

175 
175 

4 
0.6 
0.6 
35 

35 
20W 

2.5 

2.5 

20W 
9 
9 

375 
90 

The tube types listed here represent only a small I) 
fraction of the tube designs available from the West- ~ 
inghouse Electronic Tube Division. These listings are 1:1 
intended to present the breadth and depth of the West-
inghouse Tube Line. 

High Vacuum Switch Tubes " 

RATINGS 

Tube Type Anode KV Diss. KW Anode PK Amps 

WL-4852 60 375 1400 
WL-6424 35 20 40 
WL-6425 35 12.5 40 
WL-6425F 35 11 40 

WL-6696 45 60 150 
WL-6697 45 35 150 
WL-6920 40 10 100 
WL-7328A 20 20 88 

WL-7413 55 70 (4) 400 
WL-7560 55 175 450 
WL-7560V 55 175 450 
WL-7691 55 10 400 

WL-7750 25 8 80 
WL-7982 20 35 88 
WL-8044 25 20 80 
WL-8461 60 200 600 

NOTES: 
(1) Ratings are based on CCS Class C Telegraphy service unless 

otherwise shown. 

(2) Designed for audio and ultra-sonic service. Ratings are single 
tube Class AB. 

(3) Ratings and Performance are for Class AB r-f amplifier service. 

(4) For all immersion, cooling value is 14 kilowatts. 

Thyratrons 

RATINGS 

Tube Type Anode Volts Peak Amps Avg. Amps 

KU-610 500 0.4 0.1 
WL-624 2500 80 6.4 
WL-627 5000 2.5 0.64 
WL-629 350 0.2 0.04 

WL-632B 1500 30 2.5 
WL-672A 2500 40 3.2 
WL-676 2500 40 6.4 
WL-677 10000 16 4.0 

WL-678 15000 6.0 1.6 
WL-5796 1500 20 1.6 
WL-6860 1250 77 6.4 
WL-7306A 1250 30 2.5 

WL-7307A 1500 30 2.5 
WL-7321 1250 77 6.4 
WL-7363 1500 20 1.6 
WL-7509A 1500 30 2.5 

WL-7556A 1250 30 2.5 
WL-8043 21000 7.5 2.5 
WL-22994/5877 1500 40 3.2 
WL-23052/7297 1500 40 3.2 
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High Vacuum Rectifiers 

RATINGS 
I-- ~--

Tube Type Inverse KV Peak MA Max. MA 

WL-102A 75 750 240 
WL-456 140 500 60 
WL-481B 25 150 30 
WL-579B 20 270 25 

WL-5575 150 1000 330 
WL-5576 150 2500 834 
WL-5859/5860 140 - 100 
WL-5973 75 5000 1000 

WL-7658 125 750 150 
WL-8094/199 110 10000 l300 
WL-22800 50 60A 20A 
WL-22801 30 30A lOA 

WL-22802 50 60A 20A 
WL-23095 30 - 3.5A 
WL-23102/102A 75 750 240 
WL-23178 15 - 2A 

Ignitrons 
Continuous Duty A.C. Control Ignitrons 

MAX. 

Tube Type Size RMS Line Volts 

WL-23011 B 250-600 

WL-23012 C 250-600 

WL-23013 D 250-600 

WL-23014 B 250-600 
Coax 

WL-23015 C 250-600 
Coax 

WL-23016 C lh 250-600 

WL-23017 D 250-600 
Coax 

WL-23018 C 1/2 250-600 
Coax 

Capacitor Discharge & Crowbar Ignitrons 

Tube Type 

WL-6228 
WL-7171 
WL-7703 

WL-7740 
WX-4681 
WX-30216 

Hold-Off V K 

60 
60 
20 

20 
20 
15 

Demand KVA 

600 

1200 

2400 

600 

1200 

1800 

2400 

1800 

Peak Amp. 

30,000 
35,000 

100,000 

35,000 
75,000 
35,000 

Miilij'ffid SECTION 5700 
A.C. Welder Control Ignitrons 

MAX. 

RMS Line Demand 
Tube Type Size Volts KV 

WL-5550 A 250-600 300 

WL-5551A B 250-600 600 WL-5551A (PC) 

WL-5552A C 250-600 1200 WL-5552A (PC) 

WL-5553B D 250-600 2400 WL-5553B (PC) 

WL-5554/679 C 2400 1200 

WL-5555/653B D 2400 2400 WL-5555A 

WL-7669 B 250-600 600 WL-7669 (PC) Coax 

WL-7671 C 250-600 1200 WL-7671 (PC) Coax 

WL-7681 C 1/2 250-600 1800 

Ionization Gauges 

Tubulation 

Tube Type Tube Class Range Torr Size Mat'I 

WL-5966 Bayard-Alpert(2) 10-3 to 10-10 1/2" Nonex 
WL-7676 Schulz-Phelps 5x10-1 to 10-5 1/2" Pyrex 
WL-7903 Schulz-Phelps 5x10-1 to 10-5 1/2" Pyrex 
WL-7904 Bayard-Alpert(2) 10-3 to 10-9 %" Pyrex 

WL-8057 Bayard-Alpert(3) 10-3 to 10-9 ~" Nonex 
WL-22612 Bayard-AI pert(2) 10-3 to 10-10 1/2" Pyrex 
WL-22613 Bayard-Alpt;rt(2) 10-3 to 10-10 ~" Pyrex 
WL-22614 Bayard-AI pert(2) 10-3 to 10-10 I" Pyrex 

WL-22618 Bayard-Alpert(2) 10-3 to 10-10 V2" Pyrex 
WL-22619 Bayard-Alpert(2) 10-3 to 10-10 ~" Pyrex 
WL-22620 Bayard-Alpert(2) 10-3 to 10-10 I" Pyrex 
WL-22627 Bayard-Alpert(2) 10-3 to 10-10 ~" Pyrex 

WL-22637 Bayard-Alpert(3) 10-3 to 10-9 3f4" Pyrex 
WL-22640 Bayard-Alpert(3) 10-3 to 10-9 ~" Kovar 
WL-22643 Bayard-Alpert(3) 10-3 to 10-9 ~" Pyrex 
WL-22754 Bayard-Alpert(4) 10-3 to 10-9 ~" Nonex 

WL-22868 Bayard-Alpert(4) 10-3 to 10-9 3f4" Pyrex 
WL-22869 Bayard-Alpert(4) 10-3 to 10-9 3f4" Kovar 
WL-22923 Schulz-Phelps 5x10-1 to 10-5 1/2" Kovar 

WL-22947 Bayard-Alpert(4) 10-lto 10-9 3f4" Nonex 
WL-22948 Bayard-Alpert(4) 10-3 to 10-9 3f4" Pyrex 
WL-22949 Bayard-Alpert(4) 10-3 to 10-9 ~" Kovar 

NOTES: 
(1) Excluding flexible leads. Length and diameter describe space to 

contain tube. 
(2) Grid outgassed by electron bombardment. 
(3) Grid outgassed by a-c current conduction. 
(4) Non-burn-out filament and grid outgassed by a-c current con

struction. 

Pirani Tubes 
Filament Tubulation 

Tube Type Material Amps. Size Glass Range Torr 

WL-762 Platinum o to 0.3 3/8" Nonex 1 to 5x10-4 
WL-765 Platinum OtoO.3 5fs" Nonex 1 to 5x10-4 
WL-765A Platinum OtoO.3 None None 1 to 5xlO-4 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2917 



SECTION 5700 '@ilb". 

Varo can help you see the light. 
If you work in the dark or in areas requir
ing low light levels, Varo can literally 
help you see the light. 
In less than ten years, our Electron De
vices Division has become one of the 
world's mqior suppliers of image con
version and image intensification com
ponents for night vision equipment. 

We got started in night vision when we 
foresaw the tremendous potential for 
image devices in both scientific and tech
nological applications. 

Our capability in the design and pro
duction techniques necessary for vol
ume production of image tubes has grown 
rapidly. Currently, Varo produces both 
active and passive image tubes and mod
ules for use in a variety of military, sci
entific, and industrial applications. 

This includes production of standard 
lines of 18 MM and 25 MM image con
verter tubes for active devices, and 18 
MM, 25 MM and 40 MM image inten
sification assemblies and modules for 
passive viewing systems. 

In addition to producing standard tube 
types in volume, the design and develop
ment engineers of the Electron Devices 
Division are involved in a continuous 
program of advanced generation devices 
and are, of course, improving current 
generation types to include a complete 
line of zoom and gated intensifiers. 

This program is backed up by Varo's 
fully integrated production capability in 
the manufacturing of complete night vi
sion systems. That includes viewing de
vices, illumination systems, optics, and 

VARO 

power supplies. 
The aggregate experience of our image 

intensification and conversion assembly 
design group is unexcelled in the indus
try. In fact, many members of the group 
have been with the program since image 
intensification was first seen as a practical 
approach to night vision applications. 
Many of them were responsible for the 
design and production of the original 
units. Research, design and production 
of Varo devices is conducted in Electron 
Devices Division's 60,000 square foot 
facility under rigid temp:'!rature, humidity 
and contamination controls. The division 
is headquartered in Garland, Texas. 

If you have any questions about image 
conversion or intensification devices, call 
or write. 

ELECTRON DEVICES DIVISION 2203 WALNUT STREET. P. O. BOX 1437. GARLAND. TEXAS 75040. (214) 272-3561 or 272-4642 TWX 910-860-5194 TELEX 75-2449 
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BLACKSTONE has the 
ULTRASONIC ANSWERS 

ULTRASONIC VAPOR 
DEGREASER 

Ultrasonic Scrubbing and Vapor 

MODEL VE 6.5-2 
300 Series stainless steel 
tanks. 6.5 gal. cap. 

Automatically tuned, 
solid state generator. 
Frequency: 23 KHz 
0-100% power control 
optional 

Rinsing Insures Thorough, Fast and Economical Cleaning 
of Complete Assemblies or Individual Components. 
Model VE 6.5-2 is ideal for intermittent cleaning of miniaturized 
items as well as continuous cleaning of production parts. Power 
and temperature can be controlled to provide for a wide range 
of cleaning applications in a single unit. 

Blackstone cleaners are available singly with tank capacities of 
1.9, 6.5 and 30 gallons. Other sizes available on special order. 

ULTRASONIC 
CLEANER 

MODEL SP-100 
Stainless steel 
1-5/8 quart tank 
100 watt output 
34 ± 2 KHz freq uency 

ALL PURPOSE CLEANER 
FOR INDUSTRIAL APPLICATIONS, 

R&D, SCIENTIFIC, MEDICAL 
AND DENTAL LABS 

Model SP-100 is a self contained unit producing high intensity 
ultrasonic action for rapid and efficient cleaning in continuous 
duty cycle . 

ULTRASONIC KIT 

The BPO Probe is ideally suited for cell disruption of 
small biological samples, dispersal of steroids, degassing 
and de-aeration of oils and other viscous fluids, emulsifi
cation of liquids and acceleration of chemical reactions. 
The CT.5 Cleaning Tank enables precision ultrasonic 
scrubbing for contaminated small parts and instruments 
in aqueous solutions. 
Individual units may be purchased separately or together 
as a complete system. 

The Blackstone line of Ultrasonic Equipment includes: 

• Vapor Degreasers, 1.9 to 30 gal. capacity 

• Heated Tanks, 1.9 to 30 gal. capacity 

• Immersible Transducers 

• Biological and Industrial Probes 

• Specialized Units 

As a pioneer in Ultrasonics, Blackstone is happy to 
supply recommendations and engineering assistance to 
help solve your specific cleaning problem. 

The services of our complete Research and Development 
facility are available. As a first step we invite you to 
take advantage of the following FREE OFFER! 

Send a sample of your work and describe your cleaning 
process. We will precision clean it and show you how to 
lower your cleaning cost. 

• BLACKSTONE ULTRASONICS, INC. 
820 CENTER ST., SHEFFIELD, PA. 16347 PHONE 814-968-3221 

UCON® SOLVENTS 
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The transistor chopper {or modulator} is a solidly encapsulated unit de
signed to alternately connect and disconnect a load from a signal source. It 
may also be used as a demodulator to convert an a.c. signal to d.c It is 
capable of linearly switching or chopping voltages over a wide dynamic 
range which extends down to a fraction of a millivolt and up to 150 volts or 
more. Unlike mechanical choppers which can only be deSigned to ope~ate 
over a narrow and comparatively low frequency range due to mechanical 
limitations, the transistorized chopper is an inertia less device that can be 
driven from d.c. to hundreds of kilocycles. 

The switching circuitry used operates the transistors in a manner which 
provides stability and freedom from drift over a wide temperature range. 
Only carefully selected and matched transistors are utilized. 

The Models 5, 6, 10, 20, 30, 33, 33P, 40, 40P, 50, 50P, 60, 60P, 70 and 70P 
are direct-coupled so as to provide the circuit designer with the most 

CHOPPER MODEL 

basic chopper from which to synthesize solutions to special circuit problems. 
The Models 33 and 33P are basic field-effect chopper-relays providing 
exceptional linearity, stability, low noise and offset. The Models 64, 65, 66, 
75 and 150 are transformer-coupled for isolation purposes. The Model 150 
is for high-level signals. The Models 64 and 66 are for operation from 400 
cps and 60 cps sine wave drive at 115 volts a.c. The Models 80, 81, 90 and 
91 VIBRACHOPPERS are unique since they require d.c. rather than a.c. 
contacts, even with d.c. drive. The Model TCD-10l Transistor Chopper Drive 
drive. The Model 98 has complete isolation and insulation between drive and 
provides suitable square wave drive voltages for transistorized choppers 
and synchronous demodulators. 

These units are immune to the effects of shock and vibration making them 
ideal for military, space vehicle and portable applications; or where power 
conservation, miniaturization and elimination of maintenance are a neceSSity. 
Shipments can be same day if you call early. 

SPECIFICATIONS 
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VIBRATING CAPACITORS 
A vibrating-reed type capaci
tance modulator used to 
measure currents as low as 
10-16 amperes. Drift never ex
ceeds ±0.2 millivolts per day, 
noncumulative. Thus it is ideal 
where stable performance with
out recalibration is required for 
periods of a month or more. 

Please write for Catalog 523. 

DC DRIVEN CHOPPERS 
For portable and transistorized 
instruments. A modification of 
our service proven AC driven 
type, these have a 94 cycle 
chopping rate to· eliminate off
sets in DC amplifiers and null· 
seeking equipment. Drive Unit 
operates from 12 volts DC. 

Please write for Catalog 554. 

NEW 
TONE REEDS 
Miniature components for fre
quency stabilizing and frequency 
sensing. Used to construct life· 
time encoders and decoders. 
Frequencies from 300-3000 Hz. 
Please write for Catalog 590. 

S/A-42 
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STEVENS 
INCORPORATED 

ARNOLD 
QUALITY SINCE 1943 

7 ELKINS ST., SO. BOSTON 27, MASS. 

MllLISEC RELAYS 
Amazingly fast, from 200 micro· 
seconds to 1 millisecond. Avail· 
able in both commercial and 
military models, single-pole and 
double-pole, with shielded or 
unshielded coils. They are fac· 
tory sealed and may be mount
ed in any position. 

Please write for Catalog 337 

NANOTRAN ISOLATION 
TRANSFORMERS 
Have--190 dB common mode 
rejection capabilities plus all 
other special featu res needed 
to minimize thermal noise and 
microphonics. Highest levels of 
magnetic shielding supplied. For 
less exacting applications, less 
expensive types are available. 
Please write for Catalog 589. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2921 
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THE GOOD BOOK ••• 

Alpha Wire a division of lora I Corporation 

2922 See YELLOW SECTION for Local Offices, Phones eem /1969 
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The Complete Line of 
WIRE, CABLE & TUBING 

FOR ELECTRONIC APPLICATIONS 

• HOOKUP WIRE TO MIL-W-16878D, MIL-W-76B 
• TEFLON® WIRE AND CABLE 
• AIRCRAFT WIRE TO MIL-W-508SA 
• COMPLETE LINE OF RG COAXIAL CABLES 
• CONTROL & INSTRUMENTATION CABLE 
• TELEMETERING CABLES 
• MICROPHONE CABLES 
• AUDIO CABLES 
• SERVICE & POWER CORDS 
• RETRACTILE COIL CORDS 
• 'SHIElDlNG & BRAIDING 
• HOOKUP WIRE TO U.l. & C.S.A. SPECIFICATIONS 
• TV, AND ROTOR CABLE 
• PLASTIC TUBING 
• TEFLON® TUBING 
• ZIPPER TUBING 
• LACING CORD & TAPES 
• FIT® SHRINKABLE TUBING 

WRITE FOR CATALOG 

ALPHA WIRE 

A Division of Loral Corporation 
General Sales Offices: 711 Lidgerwood Avenue Elizabeth, New Jersey 07207 Tel: 201-925-8000 1WX: 710- 996 - 5895 

Western Region: 2815 COlumbia Street Torrance, California 90503 Tel: 213-775-6871 1WX: 910-349-6253 

See YELLOW SECTION for Local Offices, Phones 2923 
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BELDEN 

Belden has it ... 
Every electronic and electrical wire you need - from the 
finest drawn magnet wire to the most complex multi
conductor cables. 

There is a Belden wire or cable in every insulation and 
shielding to meet your application and design needs. Here 
is just part of this complete line. Available from stock. 
Ask your Belden electronics distributor for complete line 
information or write for catalog. Request also a copy of 
A Buyers' Guide to Specifying Electrical Wire and Cable. 

3 REASONS WHY Belden is the most specified line 

1. Basic Manufacturer-Belden draws its own wire-compounds its own 
insulations for complete quality control. 

2. Research and Testing-All Belden wire and cable are laboratory tested to 
guarantee insulation and conductor efficiency. Lab test data available. 

3. Design and Engineering Service-Belden has a completely staffed design 
and engineering department to help customers meet unusual wire appli
cation or design requirements. 

BELDEN CORPORATION· P.O. Box 5070-A Chicago, Illinois 60680· Phone 312-378-1000 

iiiiiiiiS'i;J;I5p ~ 
Motor Lead Wire 

~ 
\,; 

Shielded Power Supply 
Cables-Rubber or Vinyl 

Plastic Microphone Cables 

Shielded Interconnecting 
Cables 

====s~ 
Strain Gauge Cables 

iiiiiiiiiiiiiil4~~ 
Broadcast Audio Cables 

c",.,c,«"E. Camera Cable ~ 

75·0hm Video Cable 

Color, Studio, 
Camera Cables 

*OuPont Trademark 8·1·4A 

~ti Ii," ~ 
Miniaturized Cables 

Grid Wires 

~ 
Multi·Conductor 
Cables 

Low Impedance lines 

Call System Cables 

~ 
Sound & Alarm System 
Cables 

Power Supply Cordage 

~ 
Audio & Sound Wires 

High Voltage Cable 

TV Distribution Cables 

at 
Multiple Pair Individually 
Shielded RF Cables 

iiiiiiii_~ 

2 & 3 Conductor 
Extension Cords 

MiI·Spec Wires 

Multiple Pair 
Individually Shielded 
Audio and Data Cables 

Automation 

~ 
Language Lab Cables 

Miniature 
Coaxial Cables 

RG/U Transmission 
line Cables 

3·Conductor Power Cords 

Unshielded 
Audio Cables 

Shielded 
~ Control Cables 

Rubber MicroPhon::::: ~ 
Hook·Up Wires 

Duplex Wires 

Shielding & Bonding 
Cable 

Coiled Test Prod Wire 

RG/U Cables 

Shielded Cables 

Miniature Audio Cables 

~ 
Sound Cables 
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CICOIL super-flex 
harness assemblies 

Cicoil Harness Assemblies allow 
the combination of various types 
of conductors (24AWG to 50AWG) 
in a single, flat cable, which uti
lizes the finest translucent sili
cone-rubber inSUlation. Highly 
capable for a wide variety of criti
cal applications, such as astro
naut space suit instrumentation 
and electronic computers. 

Tested to 70 million flexes with
out damage, Super-Flex Harnesses 
are ideal for applications under 
extreme temperatures -300°F to 
+500°F, an,d rigid environmental 
conditions. They have proven far 
superior to slip ring assemblies 
.on guidance and navigation plat
forms, also low torque gyro ap
plications for missiles. 

Cicoil offers a single resource 
from connector-to-connector. with 
up to 75% size and weight reduc
tion. Our engineering department 
will assist you with your special 
problems. Take advantage of this 
complete design service, tailored 
to your exact requirements on 
military, commercial and medical 
electronic applications. 

WRITE FOR COMPLETE LITERATURE AND FREE SAMPLES. Do-it-yoursel,fSAMPLES 
'''em' 1".".1""" r"bI",,-, 
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tmco- TEFLON* INSULATED HIGH TEMPERATURE 
WIRE, CABLE AND TUBING 

s 

WIRE, CABLE PRIMARY 
OR TUBING INSULATION 

High Temperature 
Hook·up Wire Teflon, Extruded 

Cables A Teflon, Extruded 
Teflon Tape Wrapped 

Cables B Teflon, Extruded 
Teflon Tape Wrapped 

Cables H Teflon, Extruded' 
Teflon Tape Wrapped 

Cables C 

Airframe Wire Teflon Tape Plus 
Impregnated Glass 

Miniature Teflon, Extruded Coaxial Cable 

Low Capacitance Teflon Air-weave Cable 

High Voltage 
Cable Teflon Tape 

Teflon, Extruded 

Cimco manufactures both standard and custom-made wire and 
cable for aircraft, missiles, computers, electronic assemblies, 
and many other applications using TEFLON* insulated cable, 
tubing and hook-up wire. 

BONDING TREATMENT 
Surface treatment to increase bondabil ity 
for use with potting compounds . 

.. REG I STEREO OUPONT TRADEMA RK 

WRITE FOR CATALOG ON COMPLETE SPECIFICATIONS 

wire & cable co. 250 W. CRESCENT AVE. 
ALLENDALE. N. J. 07401 PHONE 201.327-2522 

P E C F C A T 0 N S 

COLORS OPERATING JACKETS SHIELDING REMARKS MIL-STO-l04 TEMPERATURE 

Nickel Plated Conforms to M I L-W-16878 
Solid & Striped -90'C - +260'C Silver Plated Types E, EE & ET or other special 

or Tinned Copper specifications as required. 

Solid & Striped -54'C - +105'C PVC Silver Plated Any combinations of conductors 
or Tinned Copper and shielding required. 

Solid & Striped -54'C - +120'C Nylon Braid Silver Plated Any combinations of conductors 
Nylon Extruded or Tinned Copper and shielding required. 

Soli d & Stri ped -90'C - +260'C Fiberglass-Teflon Silver Plated Any combinations of conductors 
Copper and sh.ielding required. 

Solid & Striped -90'C - +260'C Teflon Tape Silver Plated Any combinations of conductors 
Copper and shielding required. 

Solid Only -60'C- +260'C MIL-W-7139B 

Jackets Only -90'C - +260'C Silver Plated Conforms to MIL-C-17B 
Solid & Striped or Tinned Copper 

-90"C - +260'C Teflon Tape, 
Special constructions as low 

Natural -90'C - +260'C Fiberglass-Teflon Silver Plated 
-54'C - +105'C PVC or Tinned Copper as 8.0 mmf 1ft.. 
-54'C - +120'C Nylon 

High voltage lead wire or cable 
Solid & Striped -90'C - +260'C excellent corona resistance 

characteristics 

Solid -90'C - +260'C 

See YELLOW SECTION for Local Offices, Phones eem/1969 



PRECIOUS METALS 
Potentillmeter Wire ... A series of precious metal 
alloys resistance range 29 to 550 ohms per circular 
mil foot. High corrosilln resistance, assuring poten
tiometers of great reliability, and freedom from 
noise. Bare or enameled. 

Platinum, Platinum·Rhodium Thermocouple Wires ... Calibrated 
to match the emf values given in National Bureau of Standards 
circular #561 of April 27, 1955. In two qualities, Standard Grade 
matching NBS values within limits of ±0.25% and Reference 
Grade ±0.1 %. 

Iridium, Iridium·Rhodium Thermocouple Wires ... Temperatures 
as high as 2000°C. may be measured, even in an oxidizing at· 
mosphere. Also available in strips and foil. 

Platinum Wire for Resistance Thermometers ... Platinum wire 
having a temperature coefficient of resistance - (when fully 
annealed) - at .003926 per degree C. (Q·100°C.). 

Galvanometer Suspension Ribblln ... Gold alloy strip for conven· 
tional construction. 

Taut·Band Ribbon ... An alloy of Nickel·Platinum for rugged, 
bearing·free electrical measuring instruments. 

Alloys for Semiconductors ... Gold Semiconductor Wire for 
Wedge, Ball and Ultrasonic Bonding. Sheet fabricated into discs, 
squares, etc ... Gallium-Gold and Antimony-Gold for evaporation. 

Bridge Wires for Electro Explosive Devices ... Made from Noble 
metals, Noble metal alloys, and base metals to very fine sizes. 
Resistance and degree of hardness closely controlled. In Mil 
standards and commercial requirements. 

PLATING SOLUTIONS 
Rhodium. _ . Rhodium produces a hard, thin, white 
and highly reflective electrodeposit, with excellent 
corrosion resistance. Used for wave guides, electri
cal contacts, other applications. 

Gold Potassium Cyanide is supplied either as a dry salt or in 
aqueous solution, for various plating baths. 

Write for comprehensive bulletins containing detailed 
information on each specific product. 

1§Ji,lfllrtUtfi S EeTI a N 6000 

Enameled Aluminum Wire ... Very small sizes to 
.0006"; for light·weight galvanometer coils and 
similar applications. Also available bare. 

Electroplated Wire and Ribbon ... We specialize in continuous 
electroplating of wire. Regularly electroplate Gold, Silver Platinum, 
Indium, and Tin onto base wire or ribbon, such as, Molybdenum, 
Nickel, Copper and Clad Wires. Gold Plating to Mll-G-45204. 

Enameled Wire ... Our enameling process consists in applying 
multiple coats of a baked thermosetting resin, either Class A, 
B or H. It is thinner than most commercial enamel coating; 
smooth, uniform, free from beads. Excellent for potentiometers. 

Aluminum Alloy Bonding Wires ... for ultrasonic bonding of new 
hybrid and monolithic semiconductor devices ... Popular alloys: 
Aluminum 1 % Silicon; Aluminum 1% Magnesium; #1100 Alum
inum; also pure Aluminum (99.999%). In ribbon as well as wire. 

~!u~~.~~~m~:lIi~c~?a~i~,~h~~ements 12 
of which at 650°C. alloy violently and exothermically /J 
resulting in deflagration without support of oxygen. (/ 
Available in a variety of physical forms, this material has found 
great application in the aerospace, ordnance, and electronic 
industries. In ignition, fire transferral, separation and current 
interrupting devices. 

MEDWIRE PRODUCTS Teflon·coated, 
Iridium·Platinum alloy wires - also Silver and Stainless Steel 
wires - for microelectrode probes •.. Rigid, strong, corrosion
resistant . . . Wide range of diameters . . . Send for data. 

SIGMUND COHN CORP. 
Affiliates: Sigmund Cohn Mfg. Co., Inc .• Pyrofuze Corp .• Medwire Corp. 
121 Columbus Ave., Mt. Vernon, N.Y. 10553 • Phone (914) MO 4-5300 

Sigmund Cohn Corp. of California, 826 Walnut Ave., Burbank, Calif. 91501 

Sigmund Cohn-Pyrofuze, Inc., 5721 Brookstown Dr., Dallas, Texas 75230 

Distributors in: Great Britain, France, Italy and Japan. 
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CUSTOM WIRE & CABLE - COPPER OR ALUMINUM CONDUCTOR 

Our unique position in the wire and cable industry 
enables us to offer a complete service to our cus
tomers. Available to you, for immediate delivery 
from the nation's largest inventory, is virtually 
every conceivable type of electronic and communi
cation wire and cable to meet an infinite variety 
of military, commercial and industrial needs. 
In addition, our proven engineering and manufac
turing capability is at your service for the produc-

tion of the most exacting custom wire and cable. 
as well as your special wire products such as Cable 
Assemblies.Wiring Harnesses. Cut Leads (stripped, 
tinned) and Cord Sets. Staffed by experienced per
sonnel and utilizing the industry's most modern 
equipment. Coleman can promptly and economi
cally produce the wire. cable and wire products 
you need - no matter how large the run. 

Extra" temp. 
600V 2S0·C 

UL listed construction 

eem/1969 

iH-!!§Af/ -Iem;; 
tligh Temperature Silicone Rubber Wire and" Cable 

RG/U Type 
Coaxial Cables 

COLEMAN'S 
Specialized Facilities 
for Precision~Engineered 
CABLE ASSEMBLIES 
WIRING HARNESSES 
Cut Leads" Cord Sets 

Portable 
Cord 

Multiple 
Triplell Cables, 
Multiple 
Pair Cables 

See YELLOW SECTION for Local OHices, Phones 2929 
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Consistent quality, prompt delivery. From a 
miniature wire to a multi-conductor cable-have 
established Columbia's leadership. COLUMBIA CUSTOM SERVICES 

Regardless of your electrical or electronic 
need for automated systems, instrumentation, 
com~unications or aerospace, military or con
sumer oriented, there is a Columbia wire, cable 

For special cords or cables, count on Colu~bia 
for the finest service possible. To your speclflca
tion-s-any combination of conductors up to 2" 
in diameter, and the largest variety of molds. 

or power supply cord. . 
Columbia can ship from a normal Inventory 

of over 100 million feet of electronic wire, cords 
and cable. 

: braiding, 

shielding, 

cabling, 

cutting, 

stripping, 

termination, 

striping, 

custom cord 

molding 

with our 

own production 

facilities ... 

COLUMBIA WIRE PRODUCTS COMPANY 
4045 N. Rockwell St. Chicago 60618 312/267·3160 

TWX 25·4265 

See YELLOW SECTION for Local Offices, Phones eem 11969 
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a single source for 
electronic grade preforms and fine 
wire of pure metals and special alloys 
CRM specializes in the manufacture of precision 
wire and preforms for use in electronic components 
and semiconductor devices. In order to assure con
formance to the most rigid specifications, even metals 
purifi.cation and alloying are done within CRM's own 
plant. Hundred of stock dies supplement extensive 
tool-making facilities, permitting fast and inexpensive 
fabrication of custom sizes and shapes. Appropriate 
physical, chemical, and performance tests are used at 
all stages of production to assess and certify both the 
quality and usability of CRM products. CRM preforms 
and wire are available from stock or are custom fabri
cated to meet all your specifications. 

WIRE from CRM is available in all varieties re
quired for electronics, semiconductors, and electrical 
instruments to any specification. Thus, pure Gold may 
be obtained in 5-9's purity for vapor deposition or lower 
purity for bonding. Tensile strength and other physical 
properties can also be varied, even to match particular 
wire bonding machines. Various doped Gold wires are 
also available. Similarly, standard and custom wire of 
pure metals and special alloys are produced by CRM 
for other semiconductor applications, resistance ther
mometers, potentiometers, strain gauges, galvanom
eters, thermocouples, and for experimental applica
tions. All wire can be supplied with any type of enamel 
or plated, or bare. 

Gold bonding wire • silicon-aluminum bonding wire • 
pure vapor deposition wire • potentiometer wire • plat
inum resistance thermometer wire • fuse wire • strain 
gauge wire • enameled wire • plated wire 
CRM WIRE CAN HELP YOU MAKE A BETTER 
PRODUCT. 

from CRM range from simple 
solder washers to precisely sized perfect spheres of 
high purity gold for semiconductor mounting and spe
cial frames for flatpack assembly. Quality is controlled 
at every processing step to meet customer specifica
tions. For example, Gold spheres are available in either 
4-9's or 5-9's purity in sizes from .008" to .040" with 
sphericity controlled to ± .001". All spheres are 
checked optically to assure perfect surface finish; they 
are weighed to assure uniform density, and they are 
rolled down an inclined plane which automatically re
jects all spheres which are out of round. CRM makes 
preforms from precious metals and alloys, Aluminum 
ana Aluminum alloys, brazing alloys, and soft solders. 
Over 300 stock dies are on hand to permit custom fab
rication without tooling charges. 

Discs • rectangles • washers • frames • solder • braze 
• eutectic gold alloys 

CRM PREFORMS CAN HELP YOU MAKE A BETTER 
PRODUCT. 

Call or Write for a useful Data Book and Catalog of 
CRM Fine Wire and Precision Preforms, and for a quo
tation on your special requirements. 

iJ&a CONSOLIDATED REACTIVE METALS, INC • 
....... .,- ~T4· 

a Division of Consolidated Refining Co., Inc . • 116 Hoyt Avenue, Mamaroneck, N.Y. 10543 • Tel: (914) 698-2300 TWX 710-566-1112 
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See our catalog pages In thIs year's edltoon of 

The ~-~ MASTER 

FOR EVERY ELECT'RONIC and ELECTRICAL WIRE or CABLE 

PRECISION DESIGNED and RELIABLY MANUFACTURED 

CONSOLIDATED OFFERS THE PROPER WIRE OR CABLE 
For an Infinite Variety of Applications 

• Computing Systems • Radar • Navigational 
• Missiles 

• Aircraft 
Aerial Wire 
Air Conditioner Cable 
Annunciator Wire 
Audio Cable 
Automotive Cable 
Bare Copper Wire 
Bonding Strap 
Braided Copper 
Broadcast Studio Cable 
Bronze Wire 
Bus Bar Wire 
Camera T.V. Cable 
Cathode Ray Tube Cable 
Coaxial Cable 
Copper-Bare 
Copper-Braided Tinned 
Copper-Solid Tinned 
Copper-Stranded Bare 
Copper-Stranded 

Tinned 
Cord-Power, Service 
Cord Sets 
Direct Burial Cable 
Electrical Cordage 
Heavy Formvar Magnet 

Wire 
Hi-Fi Interconnecting 

Cable 
Hi-Temp Wire 
Hi Voltage Wire 
Hook-up Wire 

General Purpose 
Plastic 
Cotton 
Glass 
Nylon 

Ignition Wire 
I nter-Communication Cable 
Juke Box Speaker Cable 
Lamp Cord 
Lead Covered Communication Cable 
Lead Sheathed Cable 

• Communications 
• Radio • Television 

Magnet Nire 
Microphone Cable---,-Plastic 
Microphone Cable-Rubber 
Military Specification 

MIL-C-17C 
MIL-W-76B 
QQ-B-575 
MIL-W-583B 
MIL-W-3861 
MIL-C-3432B 

MIL-W-5086A 
MI L-C-7078 
M I L-C-13777 
MIL-W-16878D 

Multi-Conductor Cable-Shielded 
Multi-Conductor Cable-Unshielded 
Neoprene Cable 
Phono Pick-up and Grid Wire-Shielded 
Phono Pick-up and Grid Wire-Unshielded 
Plain Enameled Magnet Wire 
Plastic Hook-up Wire 
Plastic Jacketed Cable, Shielded 
Plastic Jacketed Cable, ·Unshielded 
R.G. Coaxial Cables 

• Nuclear 
• Instrumentation 

Resistance Wire 
Rubber Covered Cable, Shielded 
Rubber Covered Cable, Unshielded 
Service Cord 
Shielded Cable 
Shielding-Braided Copper 
Shielded-Hook-up Wire 
Shielded Microphone Cable 
Shielded MUlti-Conductor Cable 
Speaker Cable, Shielded 
Speaker Cable, Unshielded 
Spiral Wrapped Shielded Cable 
Stereo Phono Pick-up Arm Cable, 

Shielded 
Stereo Phono Pick-up Arm Cable, 

Unshielded 
Teflon Wire and Cables 

Telephone Wire and Cables 
Television Wire and Cables 
T.V. Camera Cable 
Test Lead Wire 
Thermo-Couple 
Tinned Copper-Solid 
Tinned Copper-Stranded 
Transmission Line-Shielded 
TransmisSion Line-Unshielded 
Type "S" Cord 
Type "SJ" Cord 
Type "SJT" Cord 
Type "ST" Cord 
UjL Lamp Cord-Plastic 
UjL Lamp Cord-,- Rubber 
UjL Service Cord-Neoprene 
UjL Service Cord-Rubber 
Underground-Plastic Covered Cable 
Underground-Lead Covered Cable 

WRITE FOR CONSOLIDATED'S NEW CATALOG
INFORMATION ON SPECIAL ITEMS AS WELL AS BASIC VARIETIES FROM WHICH YOU CAN SELECT 

DIFFERENT COMBINATIONS OF CHARACTERISTICS TO MEET YOUR EXACT REQUIREMENTS 

CONSOLIDATED WIRE AND ASSOCIATED CORPORATIONS 
1635 S. CLINTON ST. • CABLE ADDRESS: "CONWIRE" • CHICAGO, ILLINOIS 60616 
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DYNATRONIC CABLE ENGINEERING CORP. 
(a division of NATIONAL WIRE & CABLE CORPORATION) 

Los Angeles, Calif .• Dept. EEM • Phone: (213) 225-5611, TWX: 910-321-4155 

Specialists in the 
data & instrumentation 

cable field. 

We speak your language on Zo, capacitance, velocity, cross
talk, attenuation, rise-time, SWR and other technical topics: 
Contact Dynatronic Cable Engineering Corp_ for technical 
information or assistance on your instrumentation cable 
problem_ Many standard cables are carried in stock_ Catalog 
upon request_ 

DIGITAL DATA 
CABLES 

Zo to your requirements 

Standard Constructions of Data Pairs 
For Fast Signals_ Guaranteed Zoo 

Part 
No_ 

0-200-15 

0-200-20 

0·200-24 

0-200-27 

0-200-30 

0-200-33 

0-200-42 

0-200-48 

0-200-50 

STANDARD DATA CABLE CONSTRUCTIONS 
ALL POLYOLEFIN-INSULATED CONDUCTORS 

No_ of Delay Cond_ Cable 
Pairs Zo nslft AWG Diam. 

15 1l0. 1.61 24 .500 

20 1l0. 1.61 24 .550 

24 1l0. 1.61 24 .680 

27 1l0. 1.61 24 .690 

30 110. 1.61 24 .710 

33 1l0. 1.61 24 .750 

42 llO. 1.61 24 .850 

48 llO. 1.61 24 .890 

50 llO. 1.61 24 .910 

Sheath 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

Dynatronic Cable Engineering Corp. offers a series of multi-pair cables specifically designed for fast-rise 
digital-data signals. Surge impedance is carefully controlled. All pairs in a cable have a Zo within 5% of 
specified impedance. Anti-crosstalk techniques such as contra-rotation of adjacent layers, and different 
lay lengths for adjacent pairs and'iayers are used in all cables. Pairs are not individually shielded. 
Designed for either balanced (110. ohm) or unbalanced (77. ohm) transmission, with very low crosstalk. 
Suitable for use up to several thousand feet. Impedances of 95, 100, 105, 110 & 120 ohms available. 
Detailed application notes on request, or contact our Engineering Dept. for information. 

LOW NOISE CABLES 
Suitable for fL-Volt 

Signal Levels 

PART 
NO. 

0-100 

0-101 

0-102 

STANDARD LOW FLEXURE-NOISE CABLES. 
ALL CONDUCTORS ARE POLYETHYLENE INSULATED. 

NO. OF CAPACITANCE 
CONDUCTORS AWG W-S WOW JACKET O.D. 

1 26 22.5 - 105°C .142 
Solid T.C. PVC 

1 26 22.5 120. 105°C .195 
Triaxial Solid T.C. Shld-Shld PVC 

2 22 42. 21. 105°C .210 
Solid T.C. PVC 

Dynatronic Cable Engineering Corp_ has developed a flexible conductive surface coating for these insulations 
which reduces self-generated noise voltage from 20 to 200 times'~ that of untreated constructions. Additionally 
the electrostatic shielding provided by this treatment approaches the performance of a solid metal tube. Excel
lent for microvolt level signals, high impedance circuits, high vibration environments. Suitable for use with 
BNC-type connectors. 

':' Dependent on load impedance and cable type. 

DYNATRONIC ALSO OFFERS: 
Foil and conductive plastic shielded cable. 

Low-C, Instrumentation cable 

Special Impedance Coax & triax 

DYNATRONIC CABLE ENGINEERING CORP. 

Bio-Medical Cables. 

Strain Gauge Cables. 

Ultra-Flexible Cables. 

136 San Fernando Rd. 
Los Angeles, Calif. 90031 • 

2933 See YELLOW SECTION for Local Offices, Phones 
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DABURN ELECTRONICS & CABLE CORP. 
WIRE • CABLE • TUBING • MIL/COMM • SWITCHES • ELECTRONIC HARDWARE 

2360 HOFFMAN STREET, BRONX, N. Y. 10458, TEL. 212-295-0050 

CORONA RESISTANT TEFLON* CABLE 

Voltage Rating at Sea Level. Voltage Rating at 80,000 feet, 
approximately I! 3 lower 

• Minimum life expectancy: 10,000 hours. 
SMALL SIZE: 

You do not need bulky, thick, insulation jacketing as used wtih 
silicone rubber and polyethylene insulations to get your hi-voltage 
requirements. Wire used is MIL-SPEC QQ-W-343 and MIL-W-16878D. 
insulation used conforms and surpasses M IL-SPEC-W-16878D 

AVOID CORONA PROBLEMS: 
Corona resistant Teflon construction is specifically designed to 
retard and prevent corona penetration. 
Temperature variations from -600 to +300D C have no life effect 
on the corona resistant Teflon. In addition, there is no stress or 
crack failure under severe, adverse conditions including mechani
cal strain, moisture, corona or chemical conditions. 

DESCRIPTION: 
Single Conductor, Stranded Silver Plated Copper, Corona Resistant 
Teflon' Insulation. 

TEMPERATURE RATING: 
- 90 0 C to + 250 0 C. 

r222222t VOLTAGE RATING: 
i. ' 

Based on insulation thickness. 

AVAILABLE COLORS: 
White, Black, Red, Green, Yellow, Lt. Blue, Brown, Orange, Gray, 
Violet. (Also available Ln tracer colors) 

PUT-UP: 250', 500', 1000' • DUPONT 

DABURN AWG Voltage Rating Nom. OABURN AWG Voltage 'Rating Nom. 
No. Size Strand AC DC 0.0. No. Size Strand AC DC 0.0. 

CRT-12-2 12 19/25 2500 10,000 .142" CRT-20-4 20 19/32 6000 20,000 .132" 
CRT-12-2.S 12 19/25 3750---12,500 .152" CRT-20-S 20 19/32 7500 25,000 .152" 
CRT-12-3 12 19(25---4500--15,Ooo-----~ --C-RT·20:i;-.s---20 19(32 10,000 32,500 .192" 
CRT·12·3.S 12 19i25---'--5jOO--'--Tl:500---~ ---CRT-:-20·8 20 191 32---12-,-Mll 40,000 .2i2" 
CRT·12·4 12 19/25----600-0---20,000 .182" . - CRT.-20.-jO----20--i9)32---1-5~000 50,000 .252" 
CRT ·12·5 12 19 725---i~-- 25,OOO-----.2~0~2'''''-·---=C;.:.R:.:T..;.2:.:2:....2:.::...--..;2:.:2'---..;1:.:9:!../;::34=----=::!2;::50:.:0'---..;1:.:0;.:"O:.:0:,::0--~.0:.:B:::4-"-
CRT·12·6.S 12 19/25 10,000-. --j2~500--- -~ -tRT.22.2~5--22----i9i34---3750--T2;500------:094'-'-
CRT-12·8 12--19725---12,60o--4-6-'-066----~ ---cRT.22.3---2-2--19/34---4500---1-S-,-00-0---.104i'--
CRT·12·10 12 19/25 15,000---50-,-000---' .302" CRt:"2T3'.-s---22--i9/34----5300---17;500----.1-14-"-
CRT·14·2 14 19/27 2500 10,000 .124" ---CRT-:-224-----22--i9/34----6000--20,OOO-~,,--

-----CRT·14·2.S 14 --19(27---3750---12,500 .134" -CjfT~22-=-5'-----22 ---19/34---'-7500---25,000 .144" 
CRT·14·3 14 19/27 4500 15,000 .144" ---·-clfT:22.j':S--22---19/34---10,000--32,500 .174" 
CRT·14-3.S 14 19/27 5300--17-;500 .154" CRT·22·8 22 19/34 12,000 40,000 .204" 

~RT-f4-4------14---19T27-- ~660-- 20-,O~-..:: 0:.::0 __ --'.:.::1~64:'..."_. _ __=C;.:.R:.:T..;.2:.:2:....1:.:0:..-_-.:2::2:..-_..;1::9:!../:::;34::..... _ _=:15:!,;::00:.:0,___..;5::.:0;.:,,0:.:-0:,::0 __ ..:..2:::4::.:4:..."_ 
CRT·14·S 14 19(27 7500 25,000 .184" CRT'24·2 24 19/36 2500 10,000 .077" 
CRT·14·6.S 14 19/27 10,000 32,500 .214" CRT·24·2.S 24 19/36 2750 12,560 .087" 

CRT ·14·8 14 19/27 12 ""O~00~_-----i-40;;"~00~0;--_......:;.2,,,4+.4';;-' _11_...;C~R;T;"';24;..;3 ____ ;24;-_~19~/~3:;;6 __ ~4~5;00~_~15::;o';00;0;..-_--'.;09~7~"-
CRT-14·10 14 19/27 15,000 50,000 .284" CRT·24-3.S 24 19/36 5300 17,500 .107" 

CRT·16-2 16 19/29 2500 1:.::0-,-"Oc~0-"-0 __ --,.:.::10~9''-c'_I._~C-=R.;T~.2~4~'4;--__ ~2~4 __ ~1~9,,,13~6;--__ 6~0:.::0~0 __ ~2:.::0-,-;,O:;00;:-_~.1:.::1~7'~'_ 
CRT·16-2,S 16 19(29 3750 12,500 .119" CRT·24·S 24 19/36 7500 25,000 .137" 

CRT -16·3 16 19/29 4500--- 1;.;:5,..;,O~~0~0 __ --,.;129~",--I._----;;C",R~T-;.2;.;4-;-6;::.S,-----;2;.;4--..,;1:;;9~13~6;....._~1~0~,O~0;0 __ -=:3;2~,5;0~0 __ -:.;.1C;;6",,7';;-' _ 
CRT·16·3.S 16 19/29 5300 17,500 .139" CIH·24-8 24 19/36 12,000 40,000 .197" 
CRT ·16·4 16 19/29 6000 20:6';00?;------'.;.:14~9':",-I·-~C;;R~T-;.2~4.-;1~O--~2~4---;1~9/~3;;:6'---"';1;';5co;,O~0;0---;;5;OS,O;00?;--""':';.2~3~7':;-' -
CRT·16·S 16 19/29 7500 25,000 .169" CRT·26-2 26 7/34 2500 10,000 .071" 
CRT·16·6.S 16 19/29 10,000 32,500 .199" CRT·26-2.S 26 7/34 3750 12,500 .081" 
CRT-16-8 16 19/29 12,000 40,000 .229" CRT·26·3 26 7/34 4500 15,000 .091" 
CRT·16·10 16 19/29 15,600 50,000 .269" CRT·26·3,S 26 7/34 5300 17,500 .101" 
CRT·18·2 18 19/30 2500 10,000 .102" CRT·26"" 26 7(34 6000 20,000 .111" 

CRT·18·2.S 18 19/30 375:~0=:::::::::=-1~2co;,5~0~0. __ --,.~11~2;''',--.--i-C-iiR~T-;'2~6-i'Si-c---;2~6 __ ~7/34 7500 25,000 .131" 
CRT·18·3 18 i9/30 4500 15,000 .122" CRT·26·6.S 26 7'/34---10;006---32;500 .161" 
CRT-18-3.S 18 19/30 5300 11,500 .132" CRT·26-8 26 7/34 12,000 40,000 .191" 
CRT·1S"" 18 19/30 606-0--20;600 .142" CRT·26-10 26 7/34 15,000 50,000 .231" 

CRT·18-S 18 19/30 7500 25,000 .162" CRT·28·2 28 7/36 2500 10,000 .067" 
CRT·18.6.S 18 19/30 10,000 32,500 .192" CRT·28·2.S 28 7/36 3750 12,500 .077" 
CRT.18-8 18 19/30 12,000 40,000 .222" CRT·28·3 28 7/36 4500 15,000 .087" 
CRT.18.10 18 19/30 15000 50,000 .272" CRT·28·3.S 28 7/36 5300 17,500 .097" 

==~C~R~T~'20~~-2~~=====2~0~====1~9;/~32~====~~~~50::':0~~~~~::;1~Ot'0~0~0~~~~~j.09~2~'~' ~1-~~~:H;~:~~:S::f.s ~: ~; ~~ ~~~~ ~~:~~ :i;~: 
_.C.-;R",T.'2~0~-2~.-,,-S--_2~0;---~19~/:;32;:--_-~3~75o.. 12,500 .102" CRT ·28-6.5 28 7/36 10,000---3'2,500 .157" 

CRT·20-3 20 19/32 4500 15,000 .112" CRT.28-8 28 7/36 12,000 40,000 .187" 
CRT-20·3.S 20 19/32 5300 17,500 .122" CRT.28.10 28 7/36 15,000 50,000 .227" 
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DABURN 

C SA • INDUSIRIAL SPECIFICA liONS 
WIRE CA.BLE AND TUBING 

HOOK-UP 
WIRE & 

, INDUSTRIAL 
WIRE PRODUCTS 

WIRE. CABLE 
TUBING DIVISION 

(HI VOLTAGE TEFLON*WIRE! 
Bus Bar - Solid Tinned Copper 

to QQ·W-343 type S 

~ 
Daflex & Daflon Insulated Tubing 

in Stock to UL·MIL·lndustrial 
Specifications 

Aircraft Wire to MIL·W·5086A and 
MIL·C·7078A 

Business Machine 
High Voltage - Polyethylene -

Rulan 
High Voltage - Corona Resistant 

Teflon 
Plastic Wire to MIL·W·76B 
Plastic Wire to MIL·W·16878D 
H Film & Kapton* 
High Temperature 
Instrumentation Hook·Up Wire 
Military Wire 
Shielded Lead and Hook·Up Wire 
Teflon* Hook·Up Wire to MIL-16878D 
Types B, C, D, E, EE, ET, F, FF, K, KK 
Teflon* Hook·Up Wire to MIL·W-7139B 
Teflon* Multi Cables 
Test Lead Wire - Retractile 
Thermocouple 

Braid - Bonding Strap -
Shielding - Flat Tinned Copper 

Braid - Tubular Tinned Copper 
to QQ·B-575 

Coiled Cords - Retractile Cables 
Cord Sets (Special Constructions) 
Control Cables 
Copperweld Wire 
Industrial - Audio & Sound 
Magnet Wire to MIL·W-583B 
Lacing Cord Tape MIL·T-7l3A 
Shielding & Bonding 
Silicone Rubber Wire 
Silicone Bronze Wire 
Telephone - Burial 
Test Lead Wire to MIL·W·l3169 
Teflon Wire 
UL Wire, Cable 

Po Iyvi nylc h loride· PVC 'Polyethyl ene 
Plastic Tubing to UL and 
MIL·I·631D, MIL·I·18057A, MIL· 
21557A 

Vinyl Coated Fiberglass Tubing to 
MIL·I·3190B 

Plastic Tubing to MIL·I-7444B, 
MIL·I-22076B 

Fiberglass Sleeving 
Teflon* Tubing to MIL·I-221129C 

Thin Wall, Standard Wall, In· 
dustrial 

Shrinkable Tubing - Polyolefin, 
PVC, Teflon Tubing, MIL Specs 

To MIL·I·631C, MIL·I-22129C, MIL· 
1·23053A 

Also Wire Cable Cutting & Stripping 
* DUPONT WE MAINTAIN HUGE INVENTORIES IN DEPTH 

MULTI-CONDUCTOR CABLES 
Audio & Data 
Audio·lntercom 
Automation 
Broadcast·Studio Cables 
Coaxial 
Cord Sels 
Data·Digital 

Hi·Fi & Stereo 
language Lab 
Miniaturization 
Power·Ul 
Ribbon - Flat 
Shielded 

WIRE SPECIALTIES 
Your special cable requirements can be 

fabricated for custom cabling and 
short or long runs. 

:Microphone 
Strain Gauge 
Subminiature 
Telephone 

Wire & Cables to 
MIL·C-3432B 
MIL·W·16878D 
MIL·W-76B 
MIL·W-5086A 
MIL·C-7078A 
MIl·W-7139 
MIL·C·17D 
MIL·W-8777B 
Mll·W-13169B 
MIl·W·81381 
Mll·C-13777 

Low Capacity 
Multi·Conductors 
Phono 
Retractile 
Control Cables 
Instrumentation 

POWER 

TEST LEAD 

CORD SETS 

WRITE FOR 
COMPLETE CATALOG 

eem /1969 

Teflon' Cables 
Thermocouple 
Speaker Extension 

See our catalog pages In this year's edition of 

The ~-~ MASTER 
sh i elded·unshielded 

FROM 1 THRU 37 CONDUCTORS 

COMMUNICATION PREPARED, PRE·CUT MULTI· 
Shielded - Unshielded CONDUCTOR 

"SUPA" HEAVY DUTY POWER RUBBER, NEOPRENE, DANYON 
4 YEAR RETRACTABILITY GUARANTEE UL APPROVED - CSA 

FOR DURABILITY SPECIAL CONSTRUCTIONS TO ORDER 

Cable Clamps, Clips, Ties 
Captive Hardwa re 
Ceramic Insulators 
Clamps 
Component Clips 
Feed·Thru Insulators 
Insulating Harness 
Heat Sinks 
Insulators, Ceramic, Steatite, Beads, 

Nylon, Teflon' 
lacks & Plugs, Banana, Phone Tip 

Lacing Cord/Tapes to Mll·T·713A & MIL·T-43435 
including Teflon~ Dacron & Nylon Tapes 

Spiral Harness Wrap 
Solderless Terminals 
Stand Offs 
Switches - Proximity 
Termina I Strips 
Test Leads 
Test Prods, lacks 
Transistor Heat Sinks 
Transistors Retainers 
UL Cord·Cables 

See YELLOW SECTION for Local OHices, Phones 

HEAT 
SHRINKABLE 

TUBING 

TO MIL·INDUSTRIAL 
SPECIFICATIONS 

MIL·I-23053 
POLYOLEFIN, PVC, 
TEFLON' TUBING 

2935 



SECTION 6000 '%!I#,ffiD 

MIL SPEC MIL-W-76B 
HOOKUP WIRE 

Single conductor, stranded or solid tinned copper. 

Insulation: PVC. Temperature rating: -40°C to +80oC (90°C with 
nylon jacketl. Resistant to acids, alkalis, oils, flame, moisture, solvents 
and fungus. 

lW·C30m U 0·9 & 90-98 
lW·C28!I> U 0·9 & 90·98 
LW·C26 (I) U I 0·9 & 90·98 .010 i 
lW·C24 (1) U .010 t 0·9 & 90·98 
LW·C22 (1) U .010 : 0·9 & 90·98 
lW·C20 (1) U 

.-t--
.01 ° : 0·9 & 90·98 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

0·9 & 90·98 
.016 I 0·9 & 90·98 
.016 I 0·9 & 90·98 
. 016 : 0·9 & 90·98 
.016 : 0·9 & 90·98 

TYPE LW 
Insulation thickness .010". Voltage rating 300 volts. 
TYPE MW 
Insulation thickness .016". Voltage rating 1000 volts. 
TYPE MW - NYlON JACKET 
Insulation thickness .016". Nylon jacket .002" to .005" depending on 
conductor size. Voltage rating 1000 volts. 

TYPE MW - SH IELDED 
Insulation thickness .016". Braided shield overall, 90% coverage. 
Voltage rating 1000 volts. 

312207 MW·C22 (7) J 7[30 .071 .016 0·9 

312010 MW·C20 U OJ J 10[30 .078 .016 0·9 

311816 i MW·C18 U6} J 16[30 .086 .016 0·9 
\ 
I 

311619 MW·C16 (l9) J 19/29 .098 .016 0·9 

311419 MW·C14 U9} J 19[27 .113 .016 0,2,9 

311219 MW·C12 U9} J ! 19[25 .134 .016 0,2,9 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

DEARBORN TYPE DESIGNATION NOM. WALL STOCK 
NO. AND SIZE STRANDING 0.0. THICKNESS COLORS 

332407: MW·C24 (7) S 7[32 .080 .016 9 Only 
I 

332207 ! MW·C22 (7) S i 7[30 .087 .016 9 Only 
-----+--------; .. 
332010 1 MW·C20 UO} S 10[30 .094 .016 9 Only 

I 

331816 i MW·C18 U6} S \ 16[30 .102 .016 9 Only 

331619 • MW·C16 09} S \ 19[29 .113 .016 9 Only 

1 

331419 ! MW·C14 U9} S 19[27 .121 .016 9 Only 
---~-t-

331219 i MW·C12 U9} S 19[25 .146 .016 9 Only 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

COLOR CODE ON HOOKUP WIRE: O-BlaCk • I-Brown • 2-Red • 3-0range • 4-Yellow • 5-Green • 6-Blue • 7-Violet • 8-Grey • 9-White 
90--White/Black • 91-White/Brown • 92-White/Red. 93-White/Orange • 94--White/Yellow ·95-White/Green • 96-While/Blue • 97-White/Violet ·98-White/Gray 

OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQUEST 
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TYPE MW - GLASS BRAID 
Insulation thickness .016 with glass braid overall. Voltage rating 
1000 volts. 
TYPE MW - SHIELDED - NYLON 
PVC insulation .016", braided shield 90% coverage, and clear nylon 
jacket overall. 
TYPE MW - GLASS BRAID - SHIELD 
Insulation thickness .016 with glass braid and shield overall. Voltage 
rating 1000 volts. 
TYPE HW 
Insulation thickness .031 on sizes No. 22 thru No. 16, .045 on sizes 
No. 14 thru No.6. For voltage rating see chart. 

DEARBORN TYPE DESIGNATION NOM. WALL STOCK 
NO. AND SIZE STRANDING 0.0. THICKNESS COLORS 

322407 MW·C24 (7) B 7/32 .068 .016 0-9,90 & 92 

322207 MW·C22 (7) B 7/30 .075 .016 . 0-9,90 & 92 

322010 i MW.C2D (10) B 10/30 .082 .016 0-9,90 & 92 

321816 \ MW·C18 (16) B 16/30 .090 .016 ' 0-9,90 & 92 

321619 • MW·C16 (19) B 19/29 .101 .016 0-9,90 & 92 

321419 MW·C14 (19) B 19/27 .115 .016 9, 90, 92 

321219 MW·C12 (19) B 19/25 .134 .016 9,90,92 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

DEARBORN TYPE DESIGNATION NOM. WALL STOCK 
NO. AND SIZE STRANDING 0.0. THICKNESS COLORS 

342407 MW·C24 (7) SJ 7/32 .086 .016 9 Only 

342207 i MW·C22 (7) SJ 7/30 .094 .016 9 Only 

342010 i MW.C20 (10) SJ 10/30 .101 .016 9 Only 
i ~ 

341816 MW·C1B (16) SJ 16/30 .110 .016 9 Only 
----

341619 i MW·C16 (19) SJ 19/29 .122 .016 9 Only 

341419 I MW·C14 (19) SJ 19/27 .137 .016 9 Only 

341219 : MW·C12 (19) SJ 19/25 .157 .016 9 Only 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

i441iiij,ffiD SECTION 6000 

MIL SPEC MIL-W-76B 
HOOKUP WIRE 

Single conductor stranded tinned copper. 

Insulation: PVC with and without shield, with and without lacquered glass 
braid or nylon jacketing. Temperature rating: -40°C to +80°C (90°C 
with nylon jacket). Resistant to acids, alkalis, oils, flame, moisture, 
solvents and fungus. 
TYPE HW -'- GLASS BRAID 
Same as HW with addition of lacquered glass braid overall. 

352407 MW·C24 (7) BS 7/32 .091 .016 , 9 Only 
---~. -----------+------

352207 MW·C22 (7) BS 7/30 .097 .016 9 Only 
~- ---~------~~ 

352010 MW·C2D (10) BS 10/30 .105 .016 9 Only 

351816 ' MW·C1B (16) BS i 16/30 .117 .016 9 Only 

351619 MW·C16 (19) BS 19/29 .129 .016 9 Only 
---_. --~----~ 

351419 MW·C14 (19) BS 19/27 .143 .016 9 Only 

351219 MW·C12 (19) BS 19/25 .162 .016 9 Only 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

100 FT., 1000 FT., AND BULK 

COLOR CODE ON HOOKUP WIRE: O-Black • I-Brown • 2-Red • 3-0range • 4-Yellow • 5-Green • 6-Blue • 7-Violet • 8-Grey • 9-White 
90-White/Black • 91-White/Brown • 92-White/Red • 93-White/Orange • 94--White/Yellow .95-White/Green • 96-White/Blue • 97-White/Violet ·98-White/Gray 

OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQUEST 
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SECTION 6000 i4§.iiij'ffiD 

MIL SPEC MIL-W-16878D 
HOOKUP WIRE-TYPES B & C 
Single conductor, stranded tinned copper 

TYPE B 
Insulation PVC .010" wall thickness, color coded. Temperature rating: 
- 55°C to + 105°C. Voltage rating: 600 volts. 
TYPE B - NYLON 
Same as above but with clear nylon jacket C003" wall) over PVC in· 
sulation increasing temperature rating to + 115°C. 
TYPE B - PREBONDED 
Double tinned strands are heated which fuses the individual strands 
together in order to prevent fraying .. Allows easy stripping and in· 
sertion in holes in lugs, circuit boards, etc. Color coded .010" PVC 
insulation to MIL·W·16878D. Temperature rating: -55°C to + 105°C. 
Voltage rating: 600 volts. 
TYPE C 
Insulation PVC .017" wall thickness. Temperature rating: -55°C to 
+ 105°C. Voltage rating: 1000 volts. 
TYPE C - NYLON , 
Same as above but with clear nylon jacket which increases tempera· 
ture rating to + 115°C. 
TYPE C - SHIELD AND NYLON JACKET 
8asic type C with 90% coverage braided tinned 
clear nylon .005" jacket overall. 

copper shield and 

DEARBORN NOM. WALL STOCK 
NO. TYPE SIZE STRANDING 0.0. THICKNESS COLORS 

173207 8·32 32 7/40 .028 .010 I 0·9 & 90·98 
173007 B·30 30 7/38 .032 .010 i 0·9 & 90·98 
172807 ~-28 28 7/36 .034 .010 \ 0-9 & 90-98 
172607 ~-26 26 7/34 .038 .010 I 0-9 & 90-98 
172619 8'26 26 19/38 .038 .010 I 0-9 & 90-98 
172407 8124 24 7/32 .044 .010 I 0-9 & 90-98 
172419 I 8124 24 19/36 .044 .010 I 0-9 & 90-98 

i 

172207 8f22 22 7/30 .051 .010 i 0-9 & 90-98 
172219 8-22 22 19/34 .051 .010 i 0-9 & 90-98 
172007 B-20 20 7/28 .058 .010 i 0-9 & 90-98 
172019 8-20 20 19/32 .058 .010 ! 0-9 & 90-98 
171807 8-18 18 7/26 .068 .010 I 0-9 & 90-98 
111819 8-18 18 19/30 .068 .010 I 0-9 & 90-98 
171619 8-16 I 16 19/29 .077 .010 I 0-9 & 90-98 

\ 
171419 8-14 1 14 19/27 .091 .010 I 0-9 & 90-98 

STOCK PUT UP: 100FT 1000 FT AND BULK 

DEARBORN NOM. WALL STOCK 
NO. TYPE SIZE STRANDING 0.0. THICKNESS COLORS 

202407 C-24 24 7/32 .058 .017 10-9 & 90-98 
202419 I C-24 24 19/36 .058 .017 10-9 & 90-98 
202207 i C-22 22 7/30 .065 .017 10-9 & 90-98 
202219 1 C-22 22 19/34 .065 .017 10-9 & 90-98 
202007 C-20 20 7/28 .072 .017 10-9 & 90-98 
202019 C-20 20 19/32 .072 .017 10-9 & 90-98 
201807 i 

p8 18 7/26 . .082 .017 10-9 & 90-98 
201819 C-18 18 19/30 .082 .017 10-9 & 90-98 
201619 e-16 16 19/29 .092 .017 10-9 & 90-98 
201419 C-14 14 19/27 .105 .017 10-9 & 90-98 

STOCK PUT UP: 100 FT 1000 FT AND BULK 

TYPE B & C 
TYPE B, PRE·BONDED 

TYPE B, NYLON 
TYPE C, NYLON 

TYPE C, SHIELDED 
& NYLON JACKET 

DEARBORN NOM. WALL STOCK 
NO. TYPE SIZE STRANDING 0.0. THICKNESS COLORS 

183207 8·32 32 7/40 .035 .010 i 0·9 & 90·98 
183007 8·30 30 7/38 .039 .010 I 0·9 & 90·98 
182807 8·28 28 7/36 .041 .010 I 0·9 & 90·98 
182607 8·26 26 7/34 .044 .010 I 0·9 & 90·98 
182619 8·26 26 19/38 .044 .010 I 0·9 & 90·98 i 

182407 i 8·24 24 7/32 .050 .010 i· 0·9 & 90·98 
182419 1 8·24 24 19/36 .050 .010 I 0·9 & 90·98 
182207 I 8·22 22 7/30 .057 .010 i 0·9 & 90·98 
182219 I 8·22 22 19/34 .057 .010 I 0·9 & 90·98 
182007 i 8·20 20 7/28 .064 .010 i 0·9 & 90·98 
182019 8·20 20 19/32 .064 .010 I 0·9 & 90·98 
181807 I 8·18 18 7/26 .074 .010 i 0·9 & 90·98 

181819 1 I 0·9 & 90·98 8·18 18 19/30 .074 .010 
181619 8·16 16 19129-.085 .010 : 0~9 & 90·98 
181419 I 8·14 14 19/27 .099 .010 i 0·9 & 90·98 --- . 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

DEARBORN NOM. WALL STOCK 
NO. TYPE SIZE STRANDING 0.0. THICKNESS COLORS 

192407 8·24 24 7/32 .043 .010 i 0·9 & 90·98 
192207 8·22 22 7/30 .050 .010 I 0·9 & 90·98 
192007 i 8·20 20 7/28 .058 .010 I 0·9 & 90·98 
191807 8-18 18 7/26 .068 .010 I 0:9~ !lQ-98 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

QEARBORN GAUGE NOM. WALL STOCK 
NO. TYPE SIZE STRANDING 0.0. THICKNESS COLORS 

212407 C-24 24 7/32 .064 .017 ! 0-9 & 90-98 
212419 C-24 24 19/36 .064 .017 10-9 & 90-98 
212207 I C-22 22 7/30 .071 .017 10-9 & 90-98 
212219 C-22 22 19/34 .071 .017 .0-9 & 90-98 
212007 C-20 20 7/28 .079 .017 10-9 & 90-98 
212019 C-20 20 19/32 .079 .017 10-9 & 90-98 
211807 C-18 i 18 7/26 .090 .017 10-9 & 90-98 
211819 C-18 18 19/30 .090 .017 i 0-9 & 90-98 
211619 I C-16 16 19/29 .100 .017 ! 0-9 & 90-98 
211419 C-14 i 14 19/27 .113 .017 10-9 & 90-98 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

COLOR CODE ON HOOKUP WIRE: O-Black • I-Brown • 2-Red ' 3-0range • 4-Yellow • 5-Green • 6-Blue· 7-Violet • 8-Grey • 9-White 
90-White/Black • 9I-White/Brown • 92-White/Red • 93-White/Orange • 94--White/Yellow' 95-White/Green • 96-White/Blue. 97-White/Violet. 98-White/Gray 

OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQUEST 
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TYPE D TYPE D
NYLON 

DEARBORN GAUGE 

TYPE C- TYPE B, NYLON. 
FLAT RIBBON SHIELDED, PVC JACKET 

NOM. WALL STOCK 
NO. TYPE SIZE STRANDING 0.0. THICKNESS COLORS 

232407 0·24 24 7(32 .082 .031 0,2,9 
232419 0·24 24 19(36 .082 .031 0,2,9 
232207 0-22' 22 7(30 .089 .031 0,2,9 
232219 0-42 22 19(34 .089 .031 0,2,9 

232o_o7'---;--'-__ -"-'20--'-_-'-7'_=(2:=-8_---'-'.o:=-97--'------.:.:=-o3=-=1--+~0:.!.., :::l.2,~9 
232019 ______ ___.:2i-.C0_..-..::1~9(-'3=_2 _-'..:..0~97 _____ .031 ,0,2,9 

231807 18 7(26 .107 .031 0,2,9 
231819 0-18 18 19(30 .107 .031, 0,2,9 
231619 0-16 i 16 19(29 .116 .031 0,2,9 
231419 0-14 14 19(27 .130 .031 0,2,9 
231219 0-12 12 19(25 .162 .037 0,2,9 
231037 0-10 10 37/26 .183 .037 i 9 Only 
238133 0-8 8 133(29 .247 .040 9 Only 
266133 0-6 6 133(27 .291 .040, 9 Only 
234133 0-4 4 133(25 .355 .045, 9 Only 
232665 0-2 2 665(30 .423 .045' 9 Only 
231817 0-1. 817/30 .480 .050 9 Only 

230001 -,---=-0--,-0 _1'----'0_::..:1 0i-.C4~5(-'30=--_.:=-53::..:0--'-____ .0::..::5:=_2 --L-=9-=O::.::nl'!....y 
STOCK PUT UP: 100 FT 1000 FT AND BULK 

DEARBORN GAUGE NOM. WALL STOCK 
NO. TYPE SIZE STRANDING 0.0. THICKNESS COLORS 

242407 0-24 24 7(32 .090 .031 0,2,9 
242207 '---;-0_-22-;-' -2-2--~7(-3-0 --.0-97--.-03-1-r----0,~2:.-, 9 

242007 0-20 20 7/28 .105 .031 0,2,9 

241807 0-18 18 7(26 .115 .031 0,2,9 
.1-------+------~--------------_r~~ 

241619 0-16 16 19(29 .124 .031 0,2,9 

241419 0-14 14 19(27 .140 .031 0,2,9 

_2_41_2_19 ~.~-12 .l~~ 19(25 ._._17_2 ____ ._03_7_L~~~ 
241037 O-lD 10 37(26 

_248133 r-O--8-+.,--8--1-3-'3/-29 

246133 I 0-6 ! 6 133(27 

244133 I 0-4 4 133(25 

242665 0-2 2 665(30 

241817 0-1 1 817(30 

240001 0-0 o 1045(30 

.195 .037 I 9 

.265 .040 I 9 

.310 .040 9 

.375 .045 9 

.447 .045 1---9-

.502 .050 9 

.552 .052 9 
STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

i4%!'d,ffiD SECTION 6000 

MIL-SPEC MIL-W-16878D 
HOOKUP WIRE AND CABLE 
TYPE D AND D-NYLON 
Stranded tinned copper with color coded PVC insulation. Tempera
ture rating: - 55°C to + 105°C (+ 115°C with nylon type jacket). 
Voltage rating: 3000 volts. 
MULTI-CONDUCTOR CABLES, TYPE C, FLAT RIBBON 
Each conductor to MIL-W-168780 Type C. All conductors bonded to
gether to form ribbon type cable. All conductors color coded and 
easily separated for ease in terminating. 
MULTI-CONDUCTOR, TYPE B, NYLON, SHIELDED AND 
JACKETED WITH WHITE PVC JACKET 
Stranded tinned copper conductors with .010 PVC insulation, color 
coded .. 003" nylon jacket on each conductor, 90% coverage braided 
tinned copper shield and white PVC jacket overall. 

DEARBORN NO. OF GAUGE NOM. NOM. NOM. 
NO. CONDo SIZE STRANDING WALL THICKNESS WIDTH 

382204 I 4 22 7(30 .016 .065 .260 
382208 LI -=-8 ~___.:2=-=2--'-_-'-7('_=3-'0 __ _=.0=_16=___-'.-=-06=-=5_'.L.L.:=-52::..:..0 
382212 I 12 22 7/ 30 .016 .065 .780 
382216 L' -=-16=__ ____ --=-2:=-2 _-----.:7--=-(=-30--'-_.:.:..0-=-16 _____ -'.0::..:6"'5'---;_1:..:..0-=-4-=-0 
382220 Li :=-20,,---,---=2=-2 _-----.:7--=-( =-30--'-_.:.:..0"'16 _____ -'.0::..:6"'5~_1:..:..3::..:0"'0 

STOCK PUT UP: 1 00 FT. 1000 FT AND BULK 

262604: 4 7/ 34 .0lD .016 I .162 
262401 I 24 19(36 .010 .010 .092 
262402· 2 24 19(36 .010 .016 .152 
262403 3 24 19(36 .010 .011i .161 
262404: 4 24 19/36 .0lD .017 .164 
262201 I 22 19(34 .010 .010 .100 
262202: 2 22 19(34 .0lD .016 .168 
262203 -jj-3-+--"-2Ci-2 ---=-19"-'1-=-34------'.-'-01=-=0----'-.0=-=1-'-7 -+-'..:..1-=-'-78 

262204..L 4 22 19/34 .010 .019: .184 
262001 I 20 19/32 .010 .010 .106 
262002.-j!--=2--'-+-.:::20=______=1~9'-=(3:.:.2 __ .~01:..:0 _____ ~.0=_19=______=.~18:":'..6 
262003 i 3 20 19(32 .0lD .019 .196 
262004; 4 20 19(32 010 021 203 
261801.~i==1=~'=----.-18c-----.:1'-'-9'-/30 :OlD :012l :120 
261802-',_2_-----'_18:... 19/30 .010 .021; .l_1!l. 
261803: 3 18 19(30 .010 .022 I .227 
261804; 4 18 19/30 .010 .023 .238 
261601 : 16 19/29 .010 .016 .137 
261602-j'----,2_-+-,-,16_---.:1,-,-9,--/2-=-9 __ .,-,-01::..:0 ___ .0_23_---.:.2::..:3!-,-6 
261603: 3 16 19/29 .010 .023 .240 
261604 I 4 16 19(29 .010 .025 .274 

STOCK PUT UP: 100 FT., 1000 FT. AND BULK 

FOR COLOR CODING ON I COLOR CODE ON MULTI·CONDUCTOR CABLES: I-White· 2-Black • 3-Red • 4-Green •. 5-Yellow • 6-light Blue· 7-Brown 
~ HOOK-UP WIRE, SEE • 8-0range • 9-Gray (Slate) • la-Violet (Purple) • ll-White/Black • 12-White/Red • 13-White/Green • 14-White/Yellow 

OPPOSITE PAGE • 15-White/Blue • 16-White/Brown • 17-White/Orange • 18-White/Gray • 19-White/Violet • 20-White/Black/Red. 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2939 



SECTION 6000 '4§"iijlffld 

TEFLON INSULATED 
AIRCRAFT. 
MISSILE AND 
ELECTRONIC 
WIRE AND CABLE 

MIL-W-16878D, TYPE ET 
Voltage rating: 250 volts_ Temperature rating: - 65°C to 
+ 200°C_ Single conductor stranded silver plated copper, 
extruded TFE Teflon insulation_ 

MIL-W-7139B, CLASS I WIRE 
Voltage rating: 600 volts. Temperature rating: - 65°C to 
+ 200°C. Silver plated copper, insulated with layers of TFE 
Teflon, interspersed with layers of Teflon impregnated fiber
glass. Color is white with blue tracer. Teflon impregnated 
fiberglass braid overall. 

MIL-W-7139B, CLASS II, WIRE 
Voltage rating: 600 volts. Temperature rating: - 65°C to 
+ 260°C. Nickel coated copper, insulated with layers of TFE 
Teflon, interspersed with layers of Teflon impregnated fiber
glass. Golor is white with orange tracer. Teflon impregnated 
fiberglass braid overall. 

• All Teflon wire and cable listed here is resistant to acids, 
alkalis, oil, flame, moisture, solvents, fungus, aircraft fuels, 
hydraulic fluid, skydral, ethylene glycol and alcohol. 

81817 

80001 

80002 

MIL-W-16878D 
TYPE ET . 

MIL-W-71398 
CLASS I 

MIL-W-7.1398 
CLASS II 

~!~··!\::.;.:.~ •• I_:;J."· mi,:;ilji.Mri;:~::":;~ 
,,~'1 Vl;8$A~ =!M ' ~'"~''' "~MN~ \ ¥~!ll "'~'" ~*' i 1, L, ill """"" cod ""h§" 

DEARBORN TYPE & CONDUCTOR NOM. WALL NOM. STOCK STOCK 
PIN AWG SIZE & STRAND. THICKNESS 0.0. P.U. (FT.) COLORS 

33207 ET-32 7/40 .006 .021 100 & 1000 1-9 

33219 ET-32 19/44 .006 .023 100 & 1000 1-9 

33007 ET-3D 7/38 .006 .024 100 & 1000 1-9 

33019 ET-3D 19/42 .006 .024 100 & 1000 1-9 
32807 ET-28 7/36 .006 .027 100 & 1000 1-9 
32819 ET-28 19/40 .006 .027 100 & 1000 1-9 

32607 ET-26 7/34 .006 .031 100 & 1000 1-9 

32619 ET-26 19/38 .006 .031 100 & 1000 1-9 

32407 ET-24 7/32 .006 .036 100 & 1000 1-9 

32419 ET-24 19/36 .006 .036 100 & 1000 1-9 

32207 ET-22 7130 .006 .042 100 & 1000 1-9 

32219 ET-22 19/34 .006 .042 100 & 1000 1-9 

32007 ET-2D 7/28 .006 .050 100 & 1000 1-9 

32019 ET-2D 19/32 .006 .050 100 & 1000 1-9 

19/34 

19/32 

19/30 .112 

, 1-Brown • 2-Red • 3-0range" 4-Yellow • 5-Green • 6-Blue • 7-Violet • S-'-Grey • 9-White 
OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQUEST 
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TYPE E TYPE EE 

*DuPont Trademark 

TYPE E 
SPIRAL WRAPPED 

FUSED TEFLON 

E-3o 7/38 .010 .032 
E-28 7/36 .010 .036 
E-26 19/38 .010 .040 

12607 i E-26 7/34 .010 .039 
12419! E-24 19/36 .010 .045 
12407 [-24 7/32--.610----:044 
12219 I E-22 i 19/34 .010 .052 
12207 E-22 7/30 .010 .050 
12019, E-2o 19/32 .010 .060 
12007 E-2o 7/28 .010 .058 

.1.-;18",19~-;Eo-.-1 .. 8 -t-_19",/=30. .010 .070 
11807 E-18;--t-~7 /=26 .010 .068 
11619 E-16 19/2!f .011 .077 
11419 i E-14 19/27 .011 .094 
11219 E-12 19/25 .012 .113 
11037 E-10 37/26 .012 .135 

19/38 .015 .050 
7/32 .015 .054 

19/36 .015 .055 
7/30 .015 .060 

TYPE EE 
SPIRAL WRAPPED 

FUSED TEFLON 

'1-9 1-9 & 90-98 
1-9 1-9 & 90-98 
1-9 1-9&90-98 
1-9 1-9 & 90-98 

'1-9 1-9&90-98 
1-9 1-9&90-98 
1-9 1-9 & 90-98 

" 1-9 1-9 & 90-98 
,1-9 1-9&90-98 

1-9 1-9&90-98 
1-9 1-9&90-98 
1-9 1-9 & 90-98 
1-9 1-9&90-98 

. 1-9 1-9 & 90-98 
1-9 1-9 & 90-98 

. 1-9 1-9 & 90-98 
1-9 1-9 & 90-98 

1-9 1-9 & 90-98 
EE-22 I 19/34 .015 ----:o62--1-9-i-=9 & 90-98 
EE-20 i 7/28 .015 .068 1-9 1-9 & 90-98 

----
22019 I EE-20 i 19/32 .015 .070 1-9 1-9 & 90-98 
21819 I EE-18 19/30 .015 .088 1-9 1-9 & 90-98 
21619 ' EE-16 i 19/29 .016 .089 1-9 1-9 & 90-98 
21419 I EE-14 19/27 .017 .105 1-9 1-9& 90-98 
21219 I EE-12 19/25 .017 .124 I 1-9 1-9 & 90-98 
21037 ! EE-l0 37/26 .017 .145 1-9 1-9 & 90-98 
28133 EE-8 i 133/29 .020 .207 I 1-9 1-9 & 90-98 

STOCK PUT UP: 100 FT.,1000 FT., AND BULK 

l@oi"'.. SECTION 6000 

MIL-W-16878D 
TEFLDN* HOOKUP WIRE 

TYPE E, 600 VOLT 
Single conductor, stranded or solid silver plated copper, extruded TFE 
Teflon insulation. Voltage rating: 600 volts. Temperature rating: -65°C 
to +200°C. 
TYPE EE, 1 000 VOLT 
Same as Type E, except for insulation thickness and voltage rating of 
1000 volts. 
TYPE E, SPIRAL WRAPPED FUSED TEFLON 
Same as Type E - 600 volt but with spiral wrapped fused Teflon 
insulation. 
TYPE EE, SPIRAL WRAPPED FUSED TEFLON 
Same as Type EE, but with spiral wrapped fused Teflon insulation. 

DEARBORN TYPE & CONDUCTOR NOM. WALL NOM. STOCK COLORS 
NO. AWG SIZE & STRAND'G THICKNESS O.D. 100' 1000' 

i 
23207W' EE-32 I 7/40 .015 .039 1-9 1-9 & 90-98 
23007W EE-3OI 7/38 .015 .042 I 1-9 1-9 & 90-98 
22807W: EE-28 7/36 .015 .045 1-9 1-9 & 90-98 
22607W I EE-261 7/34 .015 .049 1-9 1-9 & 90-98 
22619W , EE-261 19/38 .015 .050 1-9 1-9 & 90-98 
22407W I EE-24 , 7/32 .015 .054 1-9 1-9 & 90-98 
22419W I EE-24 1 19/36 .015 .055 1-9 1-9 & 90-98 
22207W EE-221 7/30 .015 .060 1-9 1-9 & 90-98 
22219W I EE-221 19/34 .015 .062 1-9 1-9 & 90-98 
22007W I EE-201 7/28 .015 .068 1-9 1-9 & 90-98 
22019W EE-2o! 19/32 .015 .070 1-9 1-9 & 90-98 
21819W I EE-181 19/30 .015 .088 1-9 1-9 & 90-98 
21619W EE-16 11 19/29 .016 .089 1-9 1-9 & 90-98 
21419W i EE-141 19/27 .017 .105 1-9 1-9 & 90-98 
21219W EE-121 19/25 .017 .124 1-9 1-98.90-98 
1!037~E-lOi 37/26 .017 .145 1-9 1-9 & 90-98 
28133W I EE-8 1133/29 .020 .207 1-9 1-9 & 90-98 

STOCK PUT UP: 100 FT., 1000 FT., AND BULK 

COLOR CODE ON HOOKUP WIRE: o-Black • 1-Brown • 2-Red ·3-0range • 4-Yellow • 5-Green • 6-Blue • 7-Violet • 8-Grey • 9-White 
9O-White/Black. 91-White/Brown • 92-White/Red • 93-White/Orange • 94-Wh ile/Yellow • 95-White/Green • 96-White/Blue • 97-White/Violet· 98-White/Gray 

OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQllEST 
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SECTION 6000 'M"iU_"o 

MIL-W-16878D SHIELDED TEFLDN* CABLES 

Each conductor stranded silver plated copper, Type E extruded TFE 
Teflon .010" color coded insulation. Braided silver plated copper 
shield, 90% coverage. Voltage rating: 600 volts. Temperature rating: 
- 65°e to + 200oe. Resistant to acids, alkalis, oil, flame, moisture, 
solvents and fungus. 'Dupont T.M. 

- j k= Sec ""-"'-:' t ''{~' W 'C""" "" • ?jh-w R b,;, d' d-" ",,' 'ii'1IT2l£% Xlia:\ 

\~~e,~~t<J-)l-)~~i~);~~~~ 
:>:i' ,~, w " ~" ~' , ,-, ~r ~<l.t>~SJ!.1.~a' ..... \I •• r~'~r; 
3~:!ill~---~ ~ ~~it¥iiD!J: ~4i;C!A~IA"~8~:j"" ='t ,"1/ 0'r"'t x ,~"'",~\;f"':fl,"~tliR;;r;,,¥;;{ 
,': ,~'! •• cs •• 1J&.M.IUI •• DJ~ItI:&41JI._.: " 

=""=,==' " ff1'" '11'"'" ,,,- ,~" YV,J"'""'~"€ I ;}~M "'ill" "'" '" [~ 

NOM 0.0. 
DEARBORN NO. OF CONDUCTOR AT MAX. WIDTH 

NO. CONDo AWG SIZE STRANDING HIGH POINT PUT UP (FT.) 

42401 1 24 19/36 .069 100 & 1000 
42402 2 24 19/36 .112 100 & 1000 
42403 3 24 19/36 .120 100 & 1000 
42404 4 24 19/36 .132 100 & 1000 
42201 1 22 19/34 .075 100 & 1000 
42202 2 22 19/34 .124 100 & 1000 
42203 3 22 19/34 .132 100 & 1000 
42204 4 22 19/34 .146 100 & 1000 
42001 1 20 19/32 .083 100 & 1000 
42002 2 20 19/32 .142 100 & 1000 
42003 3 20 19/32 .153 100 & 1000 
42004 4 20 19/32 .168 100 & 1000 
41801 1 18 19/30 ,093 100 & 1000 
41802 2 18 19/30 .162 100 & 1000 
41803 3 18 19/30 .172 100 & 1000 
41804 4 18 19/30 .192 100 & 1000 
41601 1 16 19/29 .103 100 & 1000 
41602 2 16 19/29 .184 100 & 1000 
41603 3 16 19/29 .200 100 & 1000 
41604 4 16 19/29 .230 100 & 1000 

• NO OUTER COVERING OYER SHIELD. 

• TEFLON IMPREGNATED BRAID OVER SHIELD 
Braided natural or white Teflon impregnated fiberglass braid overall. 

• FEP EXTRUDED JACKET OVER SHIELD 
Tough abrasion resistant elrtruded white FEP Teflon jacket overall. 

• TEFLON TAPE WRAP JACKET OVER SHIELD 
Sintered wrapped white Tefloll tape jacketed overall. 

i,f~:;{.;Ji:!':;;'~"~~l~i~~~~&r+~~ if "V#='ft14£W; ~~';~'1l:::V "@&r '" % "~"'~ ,.WJj/ 

lli;;;tiX~~~&e'£,%e~~0~1,;~1~~~-,~~1;';~,2 ; 
~wtJ61rjJ w0'ii'''4yj0 ~""~~~~~~'~'};~~~~ ;" 

f0F91;~~?~~~~1_" m '" if:~~ ili2j{rtJ"£e?~;i,i;~';~:~~--0? {": / '(;"~BY"~~:~'iJ ,? 
di@l4Birt%0%l5W2lf~% %*#*d"d~*~~~",&yf;"~~."0©l""~iK,llif [Blfu0\!fff1 f "'k %- ~ "" itW iiJ "wt.~%rdi1i,," 
'@lli,~p"lIIIrm¥'; "':IIlI4II,' ~-. v , If' !",,; e' ",;;;1 II.' II;;' •• ',ili,,$I, ~J~tr&0 %1 ~ '" Jea !fibi%§ ~~ r >1ua¥;;~'''''rtY'0m 

NOM D.O. 
DEARBORN NO. OF CONDUCTOR AT MAX. WIDTH 

NO. CONDo AWG SIZE STRANDING HIGH POINT , PUT UP (FT.) 

72401 1 24 19/36 .085 100 & 1000 
72402 2 24 19/36 .130 100 & 1000 
72403 3 24 19/36 .135 100 & 1000 

72201 1 22 19/34 .091 100 & 1000 

72202 2 22 19/34 .150 100& 1000 

72203 3 22 19/34 .158 100 & 1000 
, 72001 1 20 19/32 .100 100& 1000 

72002 2 20 19/32 .168 100 & 1000 

72003 3 20 19/32 .178 100 & 1000 

71801 1 18 19/30 .110 100 & 1000 

71802 2 18 19/30 .188 100 & 1000 

71803 3 18 19/30 .207 100 & 1000 

71601 1 16 19/29 .123 100 & 1000 

71602 2 16 19/29 .220 100 & 1000 

71603 3 16 .235 19/29 
---..... -ciitiiiiCoii:EiiFi;o;iiiiCTiiii;:-wc::;==~ili:'-:.~2n~d Conductor-Black. 3rd Conductor-Red • 4th Conductor-Green 

100& 1000 
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MIL SPEC AIRCRAFT WIRE 

DEARBORN 
PIN 

162219 

162019 

161819 

161619 

161419 

161219 

161049 

168133 

166133 

164133 

eem /1969 

MIL-W-8777B - MS 25471 
SILICONE AIRCRAFT WIRE 

These wires are intended for installation in air

craft electrical systems where potential does 

not exceed 600 volts (RMS). Temperature limits 

are - 55°C to + 150°C_ Single conductor silver 
plated copper, silicone rubber insulation, glass 

and dacron braid impregnated with high tem

perature lacquer and a white dacron braid and 

high temperature lacquer overall. Resistant to 

aircraft fuels, hydraulic fluid, oils, water, sky

dral, ethyleneglycol, dilute acids, alcohol, 

alkalis, fungus and abrasion. 

MS AWG NOM_ 
PIN SIZE STRANDING D.O. PUT UP (FT.) 

MS 24571-22 22 19/34 .085 100 & 1000 

MS 24571-20 20 19/32 .095 100 & 1000 

MS 24571-18 18 19/30 .110 100 & 1000 

MS 24571-16 16 19/29 .125 100 & 1000 

MS 24571-14 14 19/27 .143 100 & 1000 

MS 24571-12 12 19/25 .163 100 & 1000 

MS 24571-10 .193 100 & 1000 

MS 24571-8 133/29 .248 100 & 1000 

MS 24571-6 .303 100 & 1000 

MS 24571-4 4 [133/25 .360 100 & 1000 

MIL-W-5086A 
UNSHIELDED AIRCRAFT WIRE 

For use as airframe wire at temperatures within the range of - 55°C 
to + 105°C. Voltage rating is 600 volts. Both types are resistant to 
water, aircraft fuels, hydraulic fluid, oils, skydral, ethyleneglycol, 
dilute acids, alcohol, alkalis, fungus and abrasion. 
TYPE I - AN-22 THRU AN-12 
Single conductor stranded tinned copper with white PVC insulation 
and a clear (polyamide) nylon jacket overall. 
TYPE II - AN-22 THRU AN-12 
Single conductor stranded tinned copper with white PVC insulation, 
white glass braid and a clear nylon jacket overall. 
TYPE II - AN-l0 THRU AN-DODD 
Single conductor stranded tinned copper with white PVC insulation, 
white glass braid, flame retardant nylon lacquered nylon braid overall. 

DEARBORN MIL AWG NOM. 
PIN PIN SIZE STRANDING 0.0. PUT UP (FT.) 

102219 AN-22 22 19/34 .068 100 & 1000 

102019 AN-20 20 19/32 .078 100 & 1000 

101819 19/30 .088 100 & 1000 

101619 100 & 1000 
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SECTION 6000 CU,jiij,ffid 

M I L-W-5D86A-M I L-C-7D78A 
SHIELDED AIRCRAFT WIRE 
FOR ELECTRICAL 
SYSTEMS 

BASE WIRE, MIL·W-5086A, TYPE I, MIL·C-7D78A, TYPE I 
Stranded tinned copper conductors, with color coded Polyvinylchloride 
insulation and a clear Nylon jacket on each conductor; cabled, with a 
braided tinned copper shield (85% coverage) overall. 

BASE WIRE, MIL·W-50BSA, TYPE II, MIL·C-7078A, TYPE I 
Stranded tinned copper conductors, insulated with white PVC, color 
coded glass braid on each conductor. Each conductor has clear Nylon 
jacket over glass braid insulation. Conductors are cabled and have 
braided tinned copper shield (85%· coverage) overall. 

BASE WIRE, MIL-W-508SA, TYPE I, MIL-C-7D78A, TYPE II 
Same as MIL·C-7078A, Type I, Base Wire, MIL·W-5086A, Type I, with 
addition of a clear Nylon jacket over the shield. 
BASE WIRE, MIL·W-5D86A. TYPE II, MIL·C-7D78A, TYPE II 
Same as MIL·C-7078A, Type I, Base Wire, MIL·W-5086A, Type II, with 
addition of clear Nylon jacket over the shield. 
GENERAL CHARACTERISTICS-Temperature rating: 55°C to + 105°C. Voltage 
rating: 600 Volts. Resistant to effects of oil, water, hydraulic fuel, skydrol, 
aircraft fuels, ethyleneglycol, alcohol, dilute acids, alkalis, fungus, and 
abrasion. 

UNJACKETED SHIELDED CABLE MIL-C-7D78A/TYPE I 

DEARBORN NO. MILITARY NOM. STOCK 
NO. CONDo DESIS. & SIZE STRANDING 0.0. PUT UPS (FT.) 

132201 ! ! AN-22 19/34 .095 100 & 1000 I 

132202 : 2 I AN-22 19/34 .170 100 & 1000 I 
132203 ! 3 I AN-22 19/34 .180 100 & 1000 

132001 I I 
132002 

NYLDN JACKETED SHIELDED CABLE MIL-C-7D78A/TYPE II 

COLOR CODE: 1 Conductor - White· 2 Conductors - 1 White/Blue, 1 White/Red. 3 Conductors - 1 White/Blue, 1 White/Red, 1 White/Yellow. 
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MIL-SPEC QQ-B-575 

TINNED COPPER BRAID 
TUBULAR BRAID 
"iinned copper braid woven in completely round configuration as out
lined in MIL-SPEC 00-8-575. All strands soft drawn tinned copper. 
Shielding is 95% or more when placed over equivalent diameter man
drel to the inside diameter of the tubular braid. 
Used as both shielding and protective covering. While the larger sizes 
shown in second table below. are not listed in the spec, they are 
manufactured to the same standards. 
FLAT BRAID 
Tinned copper strands, woven and rolled flat to specific width de
pending on construction, number of strands, etc. 
Used for bonding straps, grounding, or connecting moving parts. 
Recomrneded for high current usage. 

TOTAL NO. NOM. 
DEARBORN SIZE INDIVDUAL SIZE EACH CIRCULAR STOCK 

PIN I.D. INCHES STRANDS STRAND AWG MIL AREA PUT UPS (FT.J 

92160 1{32 24 36 600 I 100 
92162 i 1/16 48 36 1200 I 100 
92164 7/64 96 36 2400 I 100 
92166 1{8 120 36 3000 . 100 

SECTION 6000 

MIL-W-3881 TYPE S, 

QQ-W-343 TYPE S, ASTM B-33 

UNINSULATED TINNED COPPER WIRE 

SOFT DRAWN SOLID WIRE 
Properly annealed, pure electrolytic soft, drawn, solid, tinned copper 
wire used for applications such as point to point wiring, component 
leads, and ground wire. 

920 20 1,022.0 .033 100 & 1000 

918 18 1,642.0 .040 100 & 1000 

16 16 2,583.0 .051 100 & 1000 

914 14 4,107.0 .065 100 & 1000 

912 12 6,530.0 .082 100 & 1000 

910 10,380.0 .103 100 & 1000 
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RG CDAXIAL CABLE 

EXPLANATION OF NOMENCLATURE 

CENTER CABLE CONDUCTORS 

Dearborn has the most complete selection of RG Coaxial 
Cable in the nation, manufactur-ed to meet the needs of 
government and industry ... backed by America's most de
pendable quality warranty. 

Center cable conductors may be solid or stranded wires, or 
in ~ome cases, a tube. Selection is made on the mechan
ical and electrical properties desired. Solid wires result 
in lowest _ cable attentuation. Stranding permits increased 
cable flexibility but also increases attenuation. Bare, tinned, 
or silver plated copper wire is usually used for center con
ductors. Other materials are Copperweld, Cadmium Bronze, 
Aluminum, Nichrome and Karma. 

Nomenclature 
(CABLE) 

EXTRUDED POLYETHYLENE 

Low cost, flexibility, ease of application, high dielectric 
strength and low dielectric constant make it well suited for 
RF applications. It is the most commonly' used low temper
ature cable dielectric. 

FOAM CORE (CELLULAR POLYETHYLENE) 

An excellent low temperature dielectric formed by expand
ing polyethylene with millions of bubbles of an inert gas. 
Its low dielectric constant of 1.5 for Foam Core compared 
to 2.26 for solid polyethylene permits the design of lower 
attenuation and low capacity cables. 

TEFLON 

Operating Temperature Limits for Cable Jackets 
Teflon will withstand high temperature applications. It has 
high dielectric strength and a very low dielectric constant. 
Its ability to withstand exposure to gases and liquids 
makes it the d.ielectric selected where other materials 
would be inadequate. 

CABLE JACKET TYPES 
TYPE I (MIL·C·17}-Decriptlon: Black Polyvinyl
chloride. Characteristics: Excellent weathering 
and abrasion properties but is of the con
taminating type and will cause cable attenua
tion to increase with age. Can be used for 
direct burial. 

TYPE II (JAN·C·17A}-Descrlptlon: Grey Poly· 
vinylchloride. Characteristics: A semi-noncon
tamlnating jacket. 

TYPE IIA (MIL·C·17}-Descrlptlon: Black or 
Grey Polyvinylchloride. Characteristics: Non
contaminating. Good weathering and abrasion 
resistant properties. Can be used for direct 
burial. 

TYPE iliA (MIL·C·17}-Description: Black Poly
ethylene. Characteristics: Moisture resistant, 

2946 

CABLE OUTER CONDUCTDRS 
SHIELOSt OR BRAID 

The outer conductor is usually made of a metal braid but 
it can be a solid tube. The braid is used where flexibility 
is a vital factor; the tubular construction is used where a 
high degree of shielding is required. Tubular construction 
also provides lower cable attenuation. Two adjacent braids 
offer better shielding action than one braid. Generally 
speaking braids are either copper, tinned copper or silver 
plated copper. 
t Armor 

abrasion resistant, defies ultra violet damage. 
Noncontaminating; recommended for direct 
burial. 

TYPE IV (MIL·C·17}-Descrlption: Black Syn
thetic Rubber. Characteristics: This jacket ma
terial is used only on high voltage pulse 
cables. The basic material is polymerized 
chloroprene. 

TYPE V (MIL-C-17}-Descrlption: Fiberglas 
Braid. Characteristics: Impregnated with sili
cone varnish to provide abrasion resistance 
and a moisture seal. 

TYPE VI (MIL·C-17}-Descriptlon: Silicone Rub
ber Dacron Braid. Characteristlscs: Two wraps 
of silicone rubber impregnated fiberglass tape 
which is fused into a homogeneous layer. A 

See YELLOW SECTION for Local Offices, Phon.s 

dacron braid is applied, followed by a high 
temperature fluorocarbon lacquer. 
TYPE VII (MIL-C-17}-Descriptlon: Teflon (Poly
tetrafluordethyene). Characteristics: Either 
extruded or tape wrapped. Withstands high 
temperatures; chemically inert; insoluble in 
liqUids and gases. 
TYPE VIII (MIL-C-17}-Description: Synthetic 
Rubber. Characteristics: This material is a 
polychloroprene compound and is used with 
only a few pulse cables. Its primary use is as 
a jacket material for multi conductor cables. 
TYPE IX (MIL·C·17}-Descriptlon: Teflon (Fluori
nated Ethylene Propylene). Characteristics: Ex
cellent weathering properties and chemically 
inert. Maximum operating temperature of 
200°C. 

eeml.1969 



REPRESENTATIVE CONSTRUCTION 

RG·5B/U RG·6A/U RG·l0A/U RG·18A/U 

RG COAXIAL CABLE 
POLYETHYLENE 

DIELECTRIC 

__ ~P_H_Y~S_IC_A~l_P_R~O_P~E_R~T_IE_S~ __ ~~E~l~EC~T~R~I~C~A~l PROPERTIES 

II TC 

lIa TC 

C 

lIa C 

C 

KEY TO ABBREVIATIONS: 
C-Bare Copper P-Polyethylene 
S-Silvered Copper CW-Copperweld 

eem /1969 

125.0 12.0 3000 

360 125.0 12.0 3000 

430 125.0 12.0 3000 

See YELLOW SECTION for Local Offices, Phones 

II 
K-KARMA 

SeW-Silvered Copperweld 
SCB-Silver Plated Cadmium 

Bronze 
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SECTION 6000 'wn,,,. 

RG COAXIAL CABLE 
POLYETHYLENE 
DIELECTRIC 

6108A .235' IIa 

'6111 .490' II TC 

6111A .490' .420 IIa TC 

KEY TO ABBREVIATIONS: Te-Tinned 
C-Bare Copper P-Polyethylene 
$--Silvered Copper CW-Copperweld 

Copper 
N-Nichrome 

'Nominal Overall Diameter. 

REPRESENTATIVE CONSTRUCTION 

78.0 20.0 1000 

95.0 16.0 1000 

95.0 16.0 1000 

ASP--Air Spaced Polyethylene T-Teflon 
SSP-Semi-Solid Polyethylene TT-Teflon "Tape 
CCP-Conductive Coated AST-Air Spaced Tetrafluor-

Polyethylene ethylene 

2948 See YELLOW SECTION for Local Offices, Phones 

K-KARMA 
SCW-Silvered Copperweld 
SCB-Silver Plated Cadmium 

Bronze 

eem/1969 



RG COAXIAL CABLE 
POLYETHYLENE 

DIELECTRIC 

40.0 38.0 

75.0 

* Nominal Overall Diameter. 

COAXIAL CABLE WITH (FOAM) 
CELLULAR POLYETHYLENE DIELECTRIC 

Compared to ordinary. RGI U cable of similar size, the attenuation of cellular 
LOW LOS S F 0 A Mj polyethylene (Foam Core) dielectric cable is reduced by as much as 35%. These 

cables are well suited for CATV, Closed Circuit or MATV; ideal for use in amateur COAXIAL CABLE commercial or .citizen band installations. All are made to adapt to unusual terrain 
problems and resist damage from weather extremes. 

RG/U 
Type 

······~8 

11 
58 
59 

eem J 1969 

.• ND·;.rb';;'~oo.ooo O_;'~ket~····I·J'Cket ~ 0 •• ~ • O·i~lect'ic···~ Cen"te,· ~""·ILBS(10DD· "Nom. I';;;;"· 
No. 0.0. Type Shield 0.0. & Type Conducto, Ft. Ohms 

6008F ".405 ~ ~ 1"1· .285 FC 7 J 19C I· 93 . 50 " 
6011 F .405 I C .285 FC ..... 7/ 26C 88 75 
6058F I .195 I C····· .116 FC 20C 21.5 50 

6059F .242 I C .146 FC 20C 32 75 

See YELLOW SECTION for Local Offices, Phones 

Nom. Cap. 
MMFD/Ft. 

.. ··24.5"" 

16.5 
17.0 
17.3 

" ",j,"_,"''''~'''''''''''''''''''''-'W'''''''''' 

Max. Ope,. 
Volts RMS. VP % 

"150!)" ·~80·· 

1300 80 
1000 80 
1000 80 
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RG COAXIAL CABLE 
TEFLONt 
DIELECTRIC 

t TM· Dupont 

PHYSICAL PROPERTIES 

RG·120/U 
TEFLON 

REPRESENTATIVE CONSTRUCTION 

RG140/U 
TEFLON 

RG-187/U 
TEFLON 

ELECTRICAL PROPERTIES 
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RG-211A/U 
TEFLON 

REPRESENTATIVE CONSTRUCTION 

RG-225/U 
TEFLON 

RG-301/U 
TEFLON 

i@riiU,fflN SECTION 6000 

RG COAXIAL CABLE 
t TEFLON 

DIELECTRIC 

t TM - Dupont 

PHYSICAL PROPERTIES ELECTRICAL PROPERTIES 

KEY TO ABBREVIATIONS: 
C-Bare Copper P-Polyelhylene 
S-Silvered CW-Copperweld 

Copper 

eem 11969 

* Nominal Overali Diameter. 

TC-Tinned 
Copper 

N-Nichrome 

ASP-Air Spaced Polyethylene 
SSP-Semi-Solid Polyethylene 
CCP-Conduclive Coated 

Polyethylene 

T-Teflon 
TT-Teflon Tape 

AST-Air Spaced Telrafluor
ethylene 

See YELLOW SECTION for Local Offices, Phones 

K-KARMA 
SCW-SiJvered Copperweld 
SC8-SiJver Pia led Cadmium 

Bronze 
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SECTION 6000 UijrliI'ffiM 
GARRETT YOUR NEWEST SOURCE FOR ALL WIRE AND CABLE 

"WE SPECIALIZE IN SMALL OR lA,RGE QUANrlrlES OF JACKETED AND/OR SHIElDED rEFlON CABLE" 

MIL-W-16878D • SHIELDED TEFLON * CABLES 
No Outer Covering Over Shield 

DESCRIPTION CHARACTERISTICS 
Each conductor stranded silver plated copper, Temperature rating -65·C to +200·C. Voltage 
Type E extruded TFE .010" insulation, braided rating 600 volts. Resistant to acid, alkalis, oil, 
silver plated copper shield over conductor(s), flame, moisture, solvents and fungus. 
90% coverage. 

NOM. CAP. IN MMF 
GARRETT NO. OF CONDUCTOR NOM. SHIELD CONDo 

NO. CONDo SIZE STRAND 0.0. TO CONDo TO CONDo 

1624ES 1 24 i9/36 .069" 45 

1624ES/2 2 24 19/36 .112" 35 25 

1624ES/3 3 24 19/36 .120" 35 20 

1624ES/4 4 24 19/36 .132" 35 20 

1622ES 1 22 19/34 .075" 55 

1622ES/2 2 22 19/34 .124" 45 25 

1622ES/3 3 22 19/34 .132" 35 25 

1622ES/4 4 22 19/34 .146" 35 25 

1620ES 1 20 19/32 .083" 55 

1620ES/2 2 20 19/32 .142" 95 25 

1620ES/3 3 20 19/32 .151" 85 25 

1620ES/4 4 20 19/32 .168" 140 30 

1618ES 1 18 19/30 .093" 70 
1618ES/2 2 18 19/30 .162" 60 35 

1618ES/3 3 18 19/30 .172" 60 35 

1618ES/4 4 18 19/30 .192" 55 35 

MIL-W-16878D • SHIELDED TEFLON * CABLES 
* Teflon Tape Wrap Jacket Over Shield 

DESCRIPTION CHARACTERISTICS 
Each conductor stranded silver plated copper, Temperature rating -65·C to +200·C. Voltage 
Type E extruded .0lD" TFE Teflon* insulation, rating 600 volts. Resistant to acids, aka lis, oil, 
eolor coded, cabled, braided silver plated copper flame, moisture, solvents and fungus. 
shield' 90% coverage, sintered wrapped white 
Teflon*tape jacketed overall. 

NOM. CAP. IN MMF 
GARRETT NO. OF CONDUCTOR NOM. JKT. NOM. 0.0. SHIELD CONDo 

NO. CONDo SIZE STRAND THICKNESS AT HIGH POINT TO CONDo TO CONDo 

1624ESJ 1 24 19/36 .010" .095" 45 
1624ESJ/2 2 24 19/36 .010" .140" 35 25 

1624ESJ/3 3 24 19/36 .010" .147" 35 20 

1624ESJ/4 4 24 19/36 .014" .159" 35 20 
1622ESJ 1 22 19/34 .010" .102" 55 
1622ESJ/2 2 22 19/34 .014" .154" 45 25 

1622ESJ/3 3 22 19/34 .014" .162" 35 25 
1622ESJ/4 4 22 19/34 .014" .176" 35 25 
1620ESJ 1 20 19/32 .010" .110" 55 
1620ESJ/2 2 20 19/32 .014" .170" 95 25 

1620ESJ/3 3 20 19/32 .014" .175" 85 25 

1620ESJ/4 4 20 19/32 .018" .213" 140 30 
1618ESJ 1 18 19/30 .010" .120" 70 
1618ESJ/2 2 18 19/30 .014" .190" 60 35 
1618ESJ/3 3 18 19/30 .018" .219" 60 35 
1618ESJ/4 4 18 19/30 .018" .237" 55 35 
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JrCO/R.A.LL -yo-
A DIVISION OF RALLY INDUSTRIES 

SPIRAL WRAP-Spirally Cut Tubing 
CAT. NO. SWP Polyethylene - general purpose - Sizes 1/s" to 1" 

for bundle sizes 112" to 8". Black for outdoor use. 
SWN Nylon~top mechanical strength-Sizes Va II to 

1" . 
SWR Flame Retardant (Rulan)-self extinguishing

Sizes 1/8 II to 112". 
SWT Teflon-High temperature-Sizes 1/8" to 1" for 

bundle sizes 112 " to 6". 

HEATRAX®- Heat Shrinkable Tubing 
CAT. NO. HIX Irradiated Polyolefin-Shrink ratio 2 to I-gen· 

eral purpose-Sizes %4" to 4"-Co:1forms to 
MI L·I-23053 

HRX Semi·Rigid Irradiated Polyolefin-Shrink ratio 2 
to I-strain relief applications-Sizes %4" to 1/,," 
-Color coded by size. Conforms to MIL-I-23053 

HCX I rradiated Flexible Vinyl-Shrink ratio 2 to 1-
irradiation enhances flexibility and crack re
sistance-Sizes %4" to 2"-Conforms to MIL-I-
23053 

HVX Flexible Vinyl-low cost-Shrink ratio 2 to 1-
Sizes h6" to 2". Available in color and clear. 
Conforms to MIL-I-23053 

HTX Thin Wall Teflon-Shrink ratio 1 If, to I-Sizes 
AWG 30 to O-Conforms to MI L-I·23053 

HSX Standard Wall Teflon-Shrink ratio 11/2 to 1-
Sizes AWG 24 to O-Conforms to MI L·I-23053 

HFX Fractional Sizes Teflon -Shrink ratio 4 to 1-
Sizes %.' to 1 %" - Conforms to MI L-I·23053 

HKX Kynar-Shrink ratio 2 to I-Sizes 1/8" to 1" clear. 
Extremely tough, cut-through and abrasion re
sistance. 

HCS Vinyl-Shrinkable outside, sticky meltable in· 
side. Adheres to form waterproof seal. Sizes 
11. ", V,", % ". Color-black. 

HIM Polyolefin-Sizes from 1/8" to 1" ~Shrinkable 
outside, meltable inside. Does not adhere but 
forms tight mechanical seal. Color·coded by 
size. 

'mibIM• SECTION 6000 

INSULATE -HARNESS-PROTECT! 
COMPLETE ELECTRO-PLASTIC MATERIALS 
AND WIRING DEVICES FROM A SINGLE SOURCE 

VINYL, FIBERGLASS & TEFLON TUBING 
CAT. NO. SLV-105 Vinyl, Temperature to 105·C. Class A-Sizes 

AWG 24 to 2 1h "-Canforms to MIL·I-631D, Grade 
C, Class 1 & 2. 

SLV·40 Vinyl, Low Temperature down to -65·C-Sizes 
AWG 24 to 2'12"-Conforms to MIL-I-7444B; 
MI L·I-22076. 

SLV-130 Fiberglass High Temperature to 130·C Class B, 
Grade B-Sizes AWG 24 to 1"-Conforms to MIL· 
1·3190B; NEMA·VSl. 

SLV-1200 Fiberglass High Temperature to 650·C, Class C 
-Sizes AWG 24 to 1 "-Conforms to NEMA-VSl. 

STT Teflon Thin Wall~Sizes AWG 30 to O~Conforms 
to AMS 3651B, 3655; MIL-I-22129B. 

STS Teflon Standard Wall-Sizes AWG 24 to O-Con
forms to AMS 3651B, 3653; MIL-I-22129B·. 

STL Teflon (Extra Thin) Lightweight-Sizes AWG 28 
to O-Conforms to AMS 3651 B, 3654. 

TTF Teflon (Heavy Wall) fractional sizes-Conforms 
to MIL-I-22129B, AMS·3651B. 

ZIPPER TUBING 
CAT. NO. Z63 

Z74 

ZHN 

General Purpose Vinyl ~ Temperature to I05°C~ 
Conforms to MIL-I-631D, Class C. 
Low Temperature, Flexible Vinyl for applications 
down to -70·C. Conforms to MIL-I-7444B. 
Nylon with aluminum foil. Excellent RFI shield~ 
ing-Conforms to MIL·C-20696, Type I, Class 2, 
MIL-A-148A. 

LACING TAPE & CORD 
CAT. NO. LTN Flat Braided Nylon-Widths .. 250", .125", .090", 

.062", .045". Conforms to MIL-T-43435, Type I; 
MIL·T-713A, Type P. 

LTD Flat Braided Dacron-Width .090"; Conforms to 
MIL-T-43435, Type II; MIL-T-713A, Type D. 

LTT Flat Braided Teflon Tape-Width .090"-Con
forms to MIL-T-43435, Type III; MIL-T-713A, 
Type PTFE. 

LCN Round Twisted Nylon Cord-Diameter .050", 
.035", .030". Conforms to MIL-T-713C, Type P. 

LCL Round Twisted Linen Cord-Diameter .035"
Conforms to MIL-T-713C, Type N. 

LCV Round Vinyl Cord-Diameter .065"; material 
Vi rgin PVC, Type A. 

CABLE CLAMPS 
CAT. NO. CLE 

CLN 

CLT 

Ethyl Cellulose-General Purpose-Sizes 1/8Y' to 
1'/,"-Conforms to 7-21-44 Army-Navy Aeronau· 
tical AN742. 
Nylon~ Temperature to 135°C, Sizes 1/8" to 1 I/? " 
~Conforms to ........... . 
Teflon-High temperature to 260·C, Sizes 1/8" to 
1'1. ". 

GROMSTRIP®- Continuous Extruded Grommet 
CAT. NO. GSP Polyethylene for general application, sizes for 

thicknesses #24 gauge to Ih 1/. 

GSN Nylon for excessive abrasion, sizes for thick~ 
nesses :# 24 gauge to 1/2 ". 

GROMMETS 
GV 

CABLE TIES 
CAT. NO. CTN 

Vinyl for general application~Sizes for edge 
protection of holes from 1/8" to IVt6" diameter. 
Black and White. 

Self~locking virgin Nylon, no metal parts. Con~ 
forms to MS-17821, MS-18034 and MIL-S·23190. 
Apply by hand or any standard assembly tool. 

PLASTIC ROD, SHEET & TUBING 
A wide selection of plastic materials available 
in standa rd cut lengths. 

Phone, 
or write for 
the complete 
ICO/RALLY 
catalog! 

1015 Corporation Way 
Palo Alto, Calif. 94303 

Telephone (415) 964·3272 
Telex 34·8335 
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SECTION 6000 UMiij,mD 

I mm .IRR8VlnTMlnSulated ~ilitary and U/L 
.L.L . . . Hook-up Wire and Cable 

IRRAVIN, irradiation cross-linked 
insulation developed by ITT Wire 
and Cable, meets the tough require
ments of today's electronic, aero
space, airframe and data processing 
industries. Through precisely con
trolled electronic bombardment a 
PVC compound becomes solder-iron 
resistant, abrasion resistant, cut
through and crush resistant IRRA
VIN insulation. It has the desired 
characteristics of other high temper
ature wires with the added ad
vantage of low cost, continuous long 
lengths, ease of handling and uni
versal application. 

IRRAVIN insulated wires can be 
used for internal circuit hook-up, 
harnesses bundles as well as being 
advantageously used with automatic 
wire wrapping machinery. For those 
applications, the tough IR.RAVIN in
sulation possesses superior electri
cal, mechanical and thermal charac
teristics as compared to conven
tional PVC. 

U/L STYLE 1429 BoDe 
BUSINESS MACHINE WIRE 
Description: Thin wall IRRAVIN B insu· 
lation on tinned copper or overcoated 
tinned copper stranded or solid conduc
tor. Resistant to deformation and hot 
solder iron damage. 

. Application: Internal wiring of business 
machines, computers and maintenance 
of equipment. 

Temperature: - 55° to +800 C. 

Rating: 300 Volts r.m.s. 

Available: Stranded: Sizes AWG 28 
through 16 in a selection of strandings. 
Solid: Sizes AWG 28 through 20. 

U/L STYLE 1430 
APPLIANCE WIRE 

See illuJtration@o,@ 

Description: 1/64 inch wall of IRRAVIN 
C insulation on tinned copper or over
coated tinned copper stranded or solid 
conductor. The only type 1430, 300 Volt 
appliance wire without a nylon jacket, 
yet resistant to abrasion, deformation 
and cut through. 

Temperature: -55°C to +105°C. Can be 
used to 125°C for intermittent service. 

Rating: 300 Volts r.m.S. for appliances 
600 Volts for electronic equipment. 

Available: Stranded: Sizes AWG 26 
through 16 in a selection of strandings_ 
Solid: Sizes AWG 24 through 16. 

See illustration G9 o,,@ 

I~~ WIRE AND CABLE 

HEAT RESISTANCE - Withstands high 
ambient temperatures. Resists solder iron 
damage. Eliminates shrink·back, flowing 
and dripping of insulation. 

ABRASION AND CUT-THROUGH RESISTANCE 
- IRRAVIN insulation has improved 
mechanical properties. Eliminates the 
need for outer jacketing. This results 
in superior space and weight savings 
advantages. 

CRUSH RESISTANCE - IRRAVIN insula· 
tion has 50% more crush resistance than 
PVC insulation ... 200% more than TFE 
insulation. This means extra reliability 
in wire bundles and harnesses, because 
ties and lacings will not cut through the 
insulatioJl.r 

LONG LENGTHS - long continuous 
lengths of IRRAVIN insulated wire are 
available at no extra cost ... Fewer ship· 
ping spools, less storage space needed, 
and fewer automatic machine set-ups. 

UNIVERSAL APPLICATIONS. --< IRRAVIN 
insulated wire conforms to military spe· 
cification MIL·W-16878, types B, C and 
0, and is Hsted by Underwriters' labora
tories, Inc. for styles 1429, 1430 and 
1431. 

LOW COST - Saves you up to two·thirds 
the cost of other high temperature wire. 
Its universality reduces inventories espe· 
cially if used with in-house striping rna· 
chinery for color coding. 

IRR8Vln WIRE CAN BE PRINTED, PAINTED, POTTED AND STRIPED 
USING CONVENTIONAL PROCESSING EQUIPMENT. 

600 VOLT MIL-SPEC 
HOOK-UP WIRE 
Description: Thin wall IRRAVIN B insu
lation on tinned copper conductor. 

Certified to: MIL-W-16878 Type B. 

Temperature: -55°C to + 105°C. Inter
mittent service at higher temperatures . 

Available: 30 AWG through 14 AWG 
stranded. 

See illUJtration @. 

~(l;:it, 
IRRAVIN inSUlation over stranded tinned 

copper conductor 

IRRAVIN insulation with overcoated tlnhed 
copper conductor 

1000 VOLT Mlt·SPEC 
HOOK·UP WIRE 
Description: Medium wall IRRAVIN C in
sulation over tinned copper conductor. 
Has outstanding resistance to corona 
attack at high peak A.C. voltages. 

Certified: MIL-W-16878 Type C. 

Temperature: - 55°C to + 105°C. Inter
mittent service at higher temperatures. 

Available: 26 through 12 AWG stranded. 
See· illustration @ 

600 & 1000 VOLT MIL-SPEC 
HOOK-UP WIRE WITH 
OVERCOATED TINNED CONDUCTOR 
Description: Insulated with IRRAVIN B 
for 1000 Volt application with overcoated 
tinned copper stranded conductors. Elim
inates tinning operation after stripping 
away insulation. Prevents wire ends 
from fraying. 

Certified: MIL-W-16878 Types Band C. 

Temperature: - 55°C to + 105°C. Inter
mittent service at higher templ'ratures. 

Available: 24, 22, and 16 AWG stranded. 

Se. iIIust,ation ® 

WRITE FOR COMPlETE CATALOG - CLINTON, MASSACHUSETTS 01510 

• DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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i4§.iih,ftlD SECTION 6000 

ITT Electronic Wire and Cable 
• • • 

• • • 

broadest wire and cable line available 
over 23,000 manufactured types 

• • • more QPL listings than any other manufacturer 

(A) 

(B) 

(C) 

(A) MILITARY HOOK-UP WIRE 
Military specification Mll-W-168780 is universally 
accepted for general purpose hook-up wire. It 
covers performance requirements for wires in
sulated with polyethylene, PVC, Silicone, TFE 
Teflon and FEP Teflon and IRRAVINTM insulation. 
ITT Wire and Cable manufactures all of these 
constructions as listed in MIL·W-16878D. Poly
ethylene and PVC insulated wires can be ordered 
with nylon jacketing over the inSUlation. 
Wires can also be manufactured to the following 
military specifications, 

Mll-W-76B MIL·W-81044 MIL-C·27500 
Mll·W·22759 MIL·C·7078 

(B) UNDERWRITERS' LABORATORIES, INC. 
LISTED HOOK-UP WIRE 

Hook·up wire, as listed by U.L. specifications 
and the Canadian Standards Association, requires 
a heavier wall thickness for equivalent voltage 
rating as compared to military specifications. 

ITT Wire and Cable manufactures a broad line 
of U.L. wires and maintains a stock of the 
following U.L. styles, 

1007 1015 
1010 1061 
1011 

1429 
1430 
1431 

(C) AIR FRAME WIRE 
ITT Wire and Cable is a major producer of wire 
for the aviation and aerospace industries. -Here 
are a few of the military specification wires 
manufactured for airframe and aerospace appli
cations. 
MIL-W·81044 
MIL·W·5086 All Types 

MIL-W·22759 
MIL-W·8777 

(D) AUTOMATIC WIRE WRAP WIRES 
ITT Wire and Cable offers two types of wire 
inSUlation for automatic wire wrapping of 
computer back-panel assemblies. 

SURFLENE B-A modified fluorocarbon insul,,!ion 
tough enough to resist cut through but flexible 
enough to prevent "pop-up" problems that often 
occur in wires used on automatic wire wrapping 
machines. It has outstanding thermal and chemi· 
cal characteristics, and is rated at -40°C to 
+1350 C. Manufactured in 24 through 30 AWG 
sizes. 

IRRAVIN B - This irradiation cross-linked poly· 
vinyl chloride compound provides increased me
chanical toughness even when applied in a thin 
wall of 0.0065". It is extremely hard, slick, and 
crush resistant. Solder iron contact will not 
melt or deform this insulation. It is especially 
suitable for wire wrap machine applications be-

(D) 

(E) 

(F) 

cause of low cost, stable electrical characteris· 
tics, small diameter, and longer lengths. Manu· 
factured in 24 through 30 AWG sizes. (See IRRA
VIN information) 

Please contact the ITT Wire and Cable Division 
for specific technical assistance. 

(E) COAXIAL CABLES 
ITT Wire and Cable designs and manufactures 
coaxial cables with special alloys, solid or 
stranded conductors and uniquely compounded 
dielectric materials which possess low loss fac· 
tors. There are endless varieties of conductors, 
dielectric materials, shieldings and jacketings 
available to the design engineer who requires 
a particular coaxial cable. RG/U tables of the 
ITT manufactured standard line coaxial cables 
are listed in catalog CP-1 available on request. 

(F) SILICONE RUBBER 
HIGH VOLTAGE WIRE 

ITT Silicone rubber inSUlated wire for high 
voltage applications has a superior resistance to 
high temperature and corona. Silicon rubber 
remains flexible at - 65°C and can be subjected 
to 175°C temperature for short periods without 
detrimental effects. High voltage cables for 
10-30 KV D.C. use are also offered. These cables 
are listed' in catalog CP-3 available on request. 

ITT electronic wire and cable distribution centers: 
Clinton, Mass. • Chicago • Atlanta • Commerce, Calif. 

WRITE FOR COMPLETE CATALOG - CLINTON, MASSACHUSETTS 01510 

WIRE AND CABLE • DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2955 
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INTERCONTINENTAL 
SPECIALIZES IN PRODUCING CABLES 
TO SPECIFIC REQUIREMENTS AND SPEC
IFICATIONS_ADVANCED CABLE TECH
~OU!GY FAC!UTAHS THE lJEUVERY Of 

RFI BRAIDED SHiElDING 
This unique process gener
ates optimum abrasive resis
tance and reduces the size by 
40% of the cable diameter. 
Braided shielding provides 
maximum coverage at mini
mum cost. The braided shield
ing technique conforms to 
all commercial, military and 
NASA requirements. 

MOLDED CABLES 
An advanced process devel
oped to provide reliability in 
the performance of sophisti
cated applications. Cable 
ends and tee breakouts may 
be molded from various poly
urethane, epoxy and rubber 
compounds. 

QUALITY PRODUCTS AT EQUITABLE COSTS_ 

BRAIDED CABLES 
Braided cables are utilized by 
the aerospace telecommuni
cation and associated indus
tries. Owing to its superior 
ability to be economical in ad
hering to intricate and com
plex requirements, cables 
may be braided with dacron, 
nylon, glass or other braided 
materials. 

JACKETED CABLES 
A highly individualized form 
of cable assembly which al
lows customized selection of 
wire. An economical class of 
cable assembly when reduced 
quantities and varied applica
tions are involved. 

INTERCONTINENTAL SPECIALIZES IN THE MANUFACTURE 
OF PRINTED CIRCUIT BOARDS FROM 
CONCEPT TO MODULE ASSEMBLIES 

2956 

SIGNIFICANT FEATURES 

• ARTWORK PREPARATION 
• PRINTED CIRCUIT BOARD MFG. 
• AUTOMATIC COMPONENT FORMING 
• AUTOMATIC WAVE SOLDERING 

SIGNIFICANT SAVINGS 

• SINGLE SUPPLIER 
• COST REDUCTION 
• MINIMUM PAPER WORK AND FOLLOW-UP 
• PLANNED DELIVERY 

I NTERCO N TI N ENTA L 
HARNESS & CABLE CO. 
31 WEST MALL, PLAINVIEW, N. Y. 11803 

5.16 CH 9-0388 

See YELLOW SECTION for Local Offices, Phones eem /1969 
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High temperatureWire and Cable insulated with 
Teflon (TFE or FEP) or silicone rubber. You 
can select a numbered FLEXLEAD type listed 
below, Dr let Markel quote, to your specifi
cations, on a custom FLEXLEAD construction. 

MIL·W·16878D 
Type E-600 v. Stranded silver-plated copper insulated with extruded DuPont Teflon TFE 
Type E-600 v. Stranded silver-plated copper insulated with wrapped and sintered Teflon TFE tape 
Type EE-lOOO v. Stranded silver-plated copper conductor insulated with extruded Teflon TFE 
Type EE-lOOO v. Stranded silver-plated copper insulated with wrapped and sintered TFE tape 
Type ET-300 v. Stranded silver-plated copper conductor insulated with extruded Teflon TFE 
Type ET-300 v. Stranded silver-plated copper insulated with wrapped and sintered TFE tape 
Type K-600 v. Stranded silver-plated copper conductor insulated with extruded Teflon FEP 
Type KK-I000 v. Stranded silver-plated copper conductor insulated with extruded Teflon FEP 
Type KT-300 v. Stranded silver-plated copper conductor insulated with extruded Teflon FEP 
Type F-600 v. Stranded tin-coated copper conductor insulated with extruded silicone rubber 
Type F-600 v. Same as Type F above, jacketed with silicone resin-impregnated fiberglass braid 
Type FF-I000 v. Stranded tin-coated copper conductor insulated with extruded silicone rubber 
Type FF-lOOO v. Same as Type FF above, jacketed with silicone resin-impregnated fiberglass braid 

U I L APPROVED 
Extruded Teflon Wires, sizes 10-28 AWG: 80a C to 200 a C ratings: 300 and 600 volt ratings: U/L 
Style Nos. 1164, 1180, 1198, 1199, 1212, 1213. 
Extruded Silicone Rubber Wires, various constructions, with and without fiberglass jackets: sizes 
10-32 AWG: 150a C and 200a C ratings: 300 and 600 volt ratings: U/L Style Nos. 3066, 30&7, 3068, 
3069,3070,3071,3074,3075,3101,3113,3122,3123, 3132, 3133, 3134, 3135, 3136, 3137, 
3138, 3139, 3140, 3141, 3142, 3143, 3144, 3145, 3180, SF-1, SF-2, SFF·1, SFF-2. 

Ask for data sheets, prices, and samples 

of these FLEXLEAD wire constructions 

FLEXLEAD Coaxial Cables. Markel manufactures a complete line of both standard 
and special RGjU coaxial cables. In accordance with specifications, types are avail
able with si Iver-plated copper, plated or unplated copper-covered stee I, or bare copper 
center conductor: one or two bra,ided shields: tape-wrapped Teflon shield guards: and 
outer jacketing of impregnated fiberglass braid or Teflon (extruded or tape-wrapped). 
For complete data, ask for a FLEXLEAD Coaxial Cable Specifications folder. 

FLEXLEAD Special Constructions. Because wiring problems cannot always be solved 
with standard materials, Markel's capacity for engineering high temperature wire 
and cable constructions to meet particular needs has grown steadily with the de
mand. We can combine insulations-Teflon, silicone rubber, fiberglass, nylon-shield
ing, fillers, liners, and jacket materials-with single, twisted pair or multiple con
ductors-to provide a special cable construction for any temperaturp range from 
_90° to 260°C. 

FLEXLEAD Fused Twisted Pair. This unique Teflon-insulated twisted pair construc
tion finds wide application in computers and similar circuitry. The fusing, which will 
withstand predetermined pulls to separate the individual wires, keeps the wires 
evenly twisted for easier assembly and uniform capacitance and inductance. Ask for 
a test sample and prices. 

FLEX'LEAD MB Bondable Teflon. The Markel MB process can be factory-applied to 
any of the FLEXLEAD Teflon wires, extruded or tape-wrapped, and renders the surface 
bondable with commonly used elastomeric and epoxy-base potting and encapsulating 
compounds. Without affecting the color or electrical properties of the insulation, the 
MB treatment provides a bond with up to 150 psi pUll-out strength, and a surface 
that is receptive to marking and printing. 

in Insulating Tubings and Sleevings • High Temperature Wire and Cable 

FRANK MARKEL & SONS 
NORRISTOWN, PENNSYLVANIA 19404 
Telephone: 215-272-8960 • TWX: 510-660-0190 

See YELLOW SECTION for Local Offices, Phones 2957 
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SPECIAL SHIELDED DATA & IN STRUMENTATIONCABLES 
Designed for Low Level or Low Capacitance Needs 
All feature extremely low dielectric leakage both in insulation and outer sheath. 
Suitable for very long runs in tray or conduit. (1000. ft and up). 

SINGLE CONDUCTOR SHIELDED 
Drain I nsu- Jacket 

Part AWG & AWG lation & Thick- Nom. Shld % Cap. 
Number Stranding & Str. Thickness ness 0.0. Coverage mmfd/ft 

S10-516 28( 7 X 38) - .086" .015" . 242" Te Braid 90%' 12. 
NAFOAM pvc 

S1O-328·1 22(19 x 34) - .042" . 020" .182" (]) 90% Braid' 20.7 

Surge 1m 
Working pedanee Temp. 
Voltage Ohms OF 

3000. 120 . +180 

1000 . 60. +180 

h;;i;Fp SIO-328·2 NAFOAM pvc (2) 100% 20.7 1000. 
NAFOIL & Braid 

~ 

S10-680 22(19 x 34) 22 . 032" .016" .135" NAFOIL & DRAIN 30. 3000 . - +180 
7 x 30 poly JlYC 

SIO·679 22(19 x 34) 24 .010" .015" .091" 100% 100. 600. 25. +221 
7 x 32 pvc pvc NAFOIL & DRAIN 

.002" 
nylon 

TWO CONDUCTOR SHIELDED 

SI0·010·1 22(19 x 34) - .042" .020" . 295" (l) 90% Braid 10.6 1000 . 120. + 180 

-# 
SI0·OIO·2 NAFOAM pvc (2) 100% W·W 
SI0·01O·3 NAFOIL + Braid 

(3) NAFOIL only 
S10·681 22(19-x 34) 22 .025" . 020" . 210" 100% 15. 600 . 84 . +180 

7 x 30 NAFOAM poly NAFOIL & Drain W·W 
~S)t,:,''':~ c '.'c':""_~'O;" "'O"<'-"':"'~,$~ S10·686 22(19 x 34) 22 .018" .020" .178" 100% 20. 600. 63. +180 

~~ 
7 x 30 NAFOAM poly NAFOIL & Drain 

S10·362 22(J9 x 34) 22 .010" .020" .166" 100% 40. 600. 52. +180 
7 x 30 pYC poly NAFOIL & Drain W·W 

"" .002" 
"- nylon 

THREE CONDUCTOR SHIELDED 

S10·683 22(19 x 34) 18 .042" .020" .297" 100% 10. 1000. +180 
19 x 30 NAFOAM pvc NAFOIL & Drain 

S10·684 22(l9 x 34) 20 .018" .020" .185" 100% 20. 600. +180 
19 x 32 NAFOAM pvc NAFOIL & Drain 

TRIAXIAL CABLES (Low Noise) 

S10-685 22(19 x 34) .042" Inner: .253" NAFOIL 100% 20. 600. 60. +180 
NAFOAM .020" + Braid 130. 

poly Inner & Outer 
Outer: (Suitable for 
.020" Microvolt 
pvc Signals) 

MULTI-CONDUCTOR DATA CABLES (Specify Polyethylene sheath if used for direct burial.) 
ALL SHIELDED PART NO. OF SUBCABLE SHEATH NOM. WT./ PRo NUMBER SUBCABLES TYPE THiCKNESS 0.0. M FT. 

NW·12·362 12 SIO·362 .060" pvc .800" 320. 
Digital Data NW·19·362 19 S10·362 .065" pvc .960" 480. 
Cabled NW·2424P 24 TW PR 24 AWG .040" pvc .660" 160. 
110. ohm NW-3024P 30 TW PR TW PAIR .050" pvc .704" 200. 
TW.Pairs NW·4824P 48 TW PR Z = 110.!1 .055" pvc .890" 275. 
Shld. Pr. NW·12·01O 12 SD·OIO·2 .125" neo. 1.50" 390. 
Lo-Capac NW·12·328 12 SI0·328·2 .060" pvc .870" 270. 
Coaxials NW·19·328 19 SI0·328·2 .070" pvc 1.05" 420. 

: po y (polyethylene), pvc (polYVinyl chloride) .• Not preferred for microvolt signals. 

NATIONAL WIRE & CABLE CORP. 
TWX: 910-321·4155 

2958 See YELLOW SECTION for Local Offices, Phones 

Dept. eem SERVICE DIVISION 
136 SAN FERNANDO ROAD 
LOS ANGELES, CALIF. 90031 

PHONE (213) 225-5611 
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In Stock 
MIL-SPEC 

Multiple Conductor Cables! 
National Wire & Cable Corporation manufactures a complete line TECHNICAL 
of multiple conductor control cables. Conductors are of tinned 

DATA (all cables) 

copper strand with primary insulation for use up to 105'C per Insulation 
MIL-W-16878D Type C. Insulated for 1000 volts working voltage. Breakdown Voltage: Greater than 8000 volts AC RMS, 60 cps. 
Conductors are color coded using 10 standard basic colors, plus Capacitance: Nominal capacitance from a wire to all else in 
spiral tracers on white per MIL-STD. 122. the cable ranges from 40 to 65 mmfd per ft., 

All conductors are planetary cabled and contra-helically laid with 
@ 1000 cps; dependent on cable construction. 

Insulation 200. megohms/1000 ft. min. at 500 VDC from 
a Mylar tape serve over the cable bundle. The overall jacket is a Leakage Res.: any conouctor to all else in cable. 
105'C black Thermoplastic or may be Neoprene to MIL-R-6855 Sheath 10. megohms/lOOO ft. min. at 500 VDC from 
Class 2 Grade 60 specification. Leakage Res.: overall shield through sheath to outside world. 

SHIELDED CABLES Useable Temp. Range: Suitable for continuous use from +10S o C to 
-55'C. 

National Multiple Conductor SH I ELDED CABLES are to the same Cold Bending All cables are suitable for flexing to a circle diam. 
specifications as above with addition of tinned copper braided Capability: of approx. 6 cable diameters from +1 05°e to 
shield over cable complex with 85-90% coverage to MIL-C- -20°(; Recommended flex diameter should be 
7078A STANDARD PUT -UPS: 500 ft. and 1000 ft. No-deposit greater than 20 cable diam. for flexing at -40°C., 

or for continuous flexing service to -55°C/ specify reels. our neoprene sheath, in lieu of plastic sheath. 

MULTI-CONDUCTOR STOCK CABLES Conductor sizes 22, 20, 18, 16, 14 & 12 gauge. 22 AWG is 7 strand. All others 19 strand. 
UNSHIELDED O'ALL SHIELDED 

PART NO. COND. IKT. CABLE WEIGHT PART NO. COND T.C. IKT. CABLE WEIGHT 
NO. COND. AWG THICK 0.0. PER M' NO. COND AWG SHIELD THICK 0.0. PER M' 

NW·722 J 7 22 .040 .295 40 Lbs. NW·722 SJ 7 22 No.36 .040 .320 55 Lbs. 
NW·1222J 12 22 .050 .390 70 Lbs. NW·1222SJ 12 22 No. 34 .050 .420 90 Lbs. 
NW·1922J 19 22 .060 .460 110 Lbs. NW·1922SJ 19 22 No. 34 .060 .490 145 Lbs. 
NW·2722J 27 22 .060 .530 160 Lbs. NW·2722SJ 27 22 No. 34 .060 . 560 200 Lbs . 
NW·3722J 37 22 .060 .600 200 Lbs. NW·3722SJ 37 22 No. 34 .060 .630 245 Lbs. 
NW·4822J 48 22 .060 .670 245 Lbs. NW·4822SJ 48 22 No. 34 .060 .700 300 Lbs. 
NW·6022J 60 22 .060 .730 300 Lbs. NW·6022SJ 60 22 No. 34 .060 .760 355 Lbs. 
NW·7222J 72 22 .060 . 775 360 Lbs . NW·7222SJ 72 22 No. 34 .060 .810 425 Lbs. 
NW·8822J 88 22 .060 .835 425 Lbs. NW·8822SJ 88 22 NO.34 .060 .870 500 Lbs. 
NW·10222J 102 22 .060 .880 485 Lbs. NW·10222SJ 102 22 No. 34 .060 .915 560 Lbs. 

NW·720 J 7 20 .040 .300 50 Lbs. NW·720 SJ 7 20 NO.34 .040 .335 68 Lbs. 
NW·1220J 12 20 .050 .400 105 Lbs. NW·1220SJ 12 20 No. 34 .050 .435 125 Lbs. 
NW·1920J 19 20 .060 .470 160 Lbs. NW·1920SJ 19 20 No.34 .050 .500 195 Lbs. 
NW·2720J 27 20 .060 .560 210 Lbs. NW·2720SJ 27 20 No.34 .060 .595 250 Lbs. 
NW·3720J 37 20 .050 .610 280 Lbs. NW·3720SJ 37 20 No.34 .050 .650 325 Lbs. 
NW·4820J 48 20 .060 .700 360 Lbs. NW-4820SJ 48 20 No. 34 .050 .735 415 Lbs. 
NW·6020J 60 20 .060 .750 435 Lbs. NW·6020SJ 60 20 No.34 .060 .785 500 Lbs. 
NW·7220J 72 20 .060 . 840 485 Lbs . NW·7220SJ 72 20 No. 34 .050 .875 555 Lbs. 
NW·8820J 88 20 .060 .900 580 Lbs. NW·8820SJ 88 20 No.34 .060 .935 660 Lbs. 
NW-10220J 102 20 .060 .975 670 Lbs. NW·10220SJ 102 20 No. 34 .060 1.0lD 750 Lbs. 

NW-718 J 7 18 .040 .350 75 Lbs. NW-718 SJ 7 18 No. 34 .040 .380 95 Lbs. 
NW-1218J 12 18 .050 .460 135 Lbs. NW·1218SJ 12 18 No. 34 .050 .490 170 Lbs. 
NW-1918J 19 18 .060 .560 225 Lbs. NW·1918SJ 19 18 No. 34 .060 .590 265 Lbs. 
NW-2718J 27 18 .060 .650 300 Lbs. NW-2718SJ 27 18 NO.34 .050 .680 350 Lbs. 
NW-3718J 37 18 .060 .730 390 Lbs. NW-3718SJ 37 18 No.34 :060 .760 445 Lbs. 
NW-4818J 48 18 .060 .820 510 Lbs. NW-4818SJ 48 18 No. 34 .050 .850 575 Lbs. 
NW-6018J 60 18 .060 . 900 600 Lbs . NW·6018SJ 60 18 NO.34 .060 .935 680 Lbs. 
NW-7218J 72 18 .060 1.100 720 Lbs. NW-7218SJ 72 18 No. 34 .060 1.135 820 Lbs. 

NW·716 J 7 16 .040 .370 95 Lbs. NW-716 SJ 7 16 No.34 .040 .400 125 Lbs. 
NW-1216J 12 16 .050 .500 155 Lbs. NW·1216SJ 12 16 No. 34 .050 .535 195 Lbs. 
NW-1915J 19 16 .060 .600 230 Lbs. NW-1916SJ 19 15 No. 34 .050 .635 275 Lbs. 
NW-2716J 27 16 . 060 .700 320 Lbs . NW-2716SJ 27 16 No.34 .060 .735 375 Lbs. 
NW-3716J 37 16 .060 .785 430 Lbs. NW-3761SJ 37 16 No. 34 .060 .820 500 Lbs. 
NW-4816J 48 16 .060 .900 625 Lbs. NW-4816SJ 48 16 No.34 .060 .935 700 Lbs. 
NW-6016J 60 16 .060 .980 750 Lbs. NW·6015SJ 50 15 No. 34 .050 1.015 830 Lbs. 

NW-714 J 7 14 . 050 .450 150 Lbs . NW·714 SJ 7 14 No. 34 .050 .485 180 Lbs. 
NW-1214J 12 14 . 050 .560 240 Lbs . NW-1214SJ 12 14 No. 34 .050 .600 280 Lbs. 
NW-1914J 19 14 .060 .675 370 Lbs. NW-1914SJ 19 14 No. 34 .060 ,710 420 Lbs. 
NW-2714J 27 14 .060 .800 515 Lbs. NW-2714SJ 27 14 No. 34 .060 .835 575 Lbs. 

NW-512 J 5 12 .050 .480 175 Lbs. NW·512 SJ 5 12 No. 34 .050 .515 210 Lbs. 
NW-712 J 7 12 .050 .525 225 Lbs. NW-712 SJ 7 12 No. 34 .050 .550 265 Lbs. 
NW-1212J 12 12 .050 .700 375 Lbs. NW-1212SJ 12 12 No. 34 .050 .735 430 Lbs. 
NW-1912J 19 12 .050 .820 560 Lbs. NW-1912SJ 19 12 No. 34 .050 .850 625 Lbs. 

NATIONAL WIRE CORP. I Dept. eem SERVICE DIVISION 

& CABLE 136 SAN FERNANDO ROAD 
LOS ANGELES, CALIF. 90031 

PHONE (213) 225·5611 
TWX: 910·321-4155 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2959 
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In Stock 
U. L. APPROVED 
COMPUTER GRADE 

MINIATURE SIGNAL & CONTROL CABLES 
National Wire & Cable Corp. manufactures a complete line of MINIA
TURE low voltage signal and control cable. Available as cabled pairs or 
cabled singles. with optional overall shield. Conductors are stranded 
tinned copper with .010" wall of vinyl primary insulation for use of to 
105·C. per MIL-W-16878 TypeB. Insulated for 600 volts working voltage. 
(Also meets U.L AWM Type 1061; 300 volt, 80·C.) all are coded using 
10 standard colors plus stripes on white per MIL-STD-681. 

All conductors are planetary cabled and contra-helically laid for opti
mum flexibility, with a Mylar tape barrier under shields. Shielded cables 
have a tinned copper braid overall, of 85-90% coverage per MIL-C-7078; 
and braid angles below 40· for easy pushback. 

The outer jacket is black abrasion-resistant 105°C vinyl meeting 
MIU·631 Type F. All materials are self-extinguishing and fungus re
sistant. All items are U.L APPROVED STYLE 2343 COMPUTER CABLE; 
rated 300 volt, 80·C. (Higher temp. ratings apply for any non-U.L 
service.) 

Standard Putups: 500 & 1000. No·deposit reels. 

"denotes UL Style 2344 

TECHNICAL DATA (all cables) 
Insulation 
Breakdown Voltage: 
Capacitance: 

Insulation 

Greater than 5000 volts AC RMS, 60 cps. 
Nominal capacitance from a wire to all else in a 
cable ranges from 45 to 70 pf/ft at 1 kc, depend
ing on gauge and position. 

Leakage: 200 megohms/1000 ft. min. @ 500 VDC from 
any conductor to all else in cable. 

Sheath Linkage: 10 megohms/lOOO ft. min. @ 500 VDC from 
shield or conductor group through sheath to 
ground. 

Temperature Range: Suitable for continuous use from -40°C to 
+105·C. (U.L Service limited to +80·C.) 

Bending 
Characteristics: All cables are suitable for flexing to a circle 

diameter of 6 cable diameters from +105·C 
to -20·C. Recommended flex diameter should 
be greater than 20 cable diameters for flexing 
at -40·C. 

MULTI-CONDUCTOR STOCK CABLES (Singles) Cond: 22, 24 are 7 strand; 20 AWG is 19 str. 

Part 
No. 

No_ 
Condo 

5 
7 

12 
15 
19 
27 
37 
48 
60 

UNSHIELDED 
Condo 
Awe 
24 
24 
24 
24 
24 
24 
24 
24 
24 

Condo 
0.0. 
.045 
.045 
.045 
.045 
.045 
.045 
.045 
.045 
.045 

Jkt 
Wall 
.062 
.062 
.062 
.062 
.062 
.062 
.062 
.062 
.062 

Cable 
0.0_ 
.220 
.250 
.300 
.330 
.340 
.390 
.420 
.470 
.510 

Weight 
Ib/m' 

32 
40 
53 
65 
73 
85 

120 
142 
170 

DVERALL SHIELDED 
Part No. Condo Condo Jkt Shld Cable Weight 
No. Condo AWe 0.0. Wall Awe 0.0. Ib/m' 

NX 524SJ 5 24 .045 .062 36 .245 44 
NX 724SJ 7 24 .045 .062 36 .275 55 
NX 1224SJ 12 24 .045 .062 36 .325 68 
NX 1524SJ 15 24 .045 .062 36 .350 80 
NX 1924SJ 19 24 .045 .062 36 .365 88 
NX 2724SJ 27 24 .045 .062 36 .415 102 
NX 3724SJ 37 24 .045 .062 36 .445 140 
NX 4824SJ 48 24 .045 .062 36 .495 172 
NX 6024SJ 60 24 .045 .062 36 .535 205 

NX 524J 
NX 724J 
NX 1224J 
NX 1524J 
NX 1924J 
NX 2724J 
NX 3724J 
NX 4824J 
NX 6024J 
NX 522J 
NX 722J 
NX 1222J 
NX 1522J 
NX 1922J 
NX 2722J 
NX 3722J 
NX 4822J 
NX 6022J 
NX 520J 
NX 720J 
NX 1220J 
NX 1520J 
NX 1920J 
NX 2720J 
NX 3720J 
NX 4820J 
NX 6020J 

----5--22---:0-50-- --:062 -- ----:260---' ---40- --- --NiC522ST-----5---n--.050---:062--36'-----.285 --50-
7 22 .050 .062 .270 48 NX 722SJ 7 22 .050 .062 36 .295 58 

12 22 .050 .062 .330 72 NX 1222SJ 12 22 .050 .062 36 .355 87 
15 22 .050 .062 .350 85 NX 1522SJ 15 22 .050 .062 36 .380 101 
19 22 .050 .062 .370 96 NX 1922SJ 19 22 .050 .062 36 .395 111 
27 22 .050 .062 .430 130 NX 2722SJ 27 22 .050 .062 36 .455 150 
37 22 .050 .062 .480 163 NX 3722SJ 37 22 .050 .062 34 .510 193 
48 22 .050 .062 .530 210 NX 4822SJ 48 22 ,050 .062 34 .560 245 
60 22 .050 .062 .570 255 NX 6022SJ 60 22 .050 .062 34 .600 295 

5 -----20-----.057-----:0-62--.275---49---- ----NX520sT----'[)- - -20----:05T--' -:-062----36 - - .300 - '--59-
7 20 .057 .062 .290 59 NX 720SJ 7 20 .057 .062 36 .315 69 

12 20 .057 .062 .360 90 NX 1220SJ 12 20 .057 .062 36 .385 105 
15 20 .057 .062 .390 110 NX 1520SJ 15 20 .057 .062 36 .415 137 
19 20 .057 .062 .410 128 NX 1920SJ 19 20 .057 .062 36 .435 158 
27 20 .057 .062 .490 166 NX 2720SJ 27 20 .057 .062 36 .515 196 
37 20 .05'1 .062 .520 220 NX 3720SJ 37 20 .057 .062 34 .550 255 
48 20 .057 .062 .580 275 NX 4820SJ 48 20 .057 .062 34 .610 320 
60 20 .057 .062 .640 335 NX 6020SJ 60 20 .057 .062 34 .670 385 

MULTI·CDNDUCTOR STOCK CABLED PAIRS 
Part No. Condo Condo Jkt Cable Weight Part No. Condo Condo Jkt T.C. Cable Weight 
No. Pairs AWe 0.0_ Wall 0.0. Ib/m' No. Pairs AWe 0.0. Wall Shield 0.0. per M' 

NXP 524J 5 24 .045 .062 .330 52 NXP 524SJ 5 24 .045 .062 #36 .355 67 
NXP 724J 7 24 .045 .062 .350 60 NXP 724SJ 7 24 .045 .062 #36 .375 75 
NXP 1224J 12 24 .045 .062 .435 90 NXP 1224SJ 12 24 .045 .062 #36 .460 115 
NXP 1524J 15 24 .045 .062 .485 110 NXP 1524SJ 15 24 .045 .062 #36 .510 140 
NXP 1924J 19 24 .045 .062 .505 126 NXP 1924SJ 19 24 .045 .062 #36 .530 161 
NXP 2724J 2'1 24 .045 .062 .590 167 NXP 2724SJ 27 24 .045 .062 #34 .620 211 
NXP 3724J 37 24 .045 .062 .660 216 NXP 3724SJ 37 24 .045 .062 #34 .690 266 
NXP 4824J 48 24 .045 .062 .745 270 NXP 4824SJ 48 24 .045 .062 #34 .775 330 
NXP 6024J 60 24 .045 .062 .815 325 NXP 6024SJ* 60 24 .045 .062 #34 .845 390 
~.----... ----~.~.- --._------------_._._-- .~- .. -.- - -_ ... _-+-

NXP 522J 5 22 .050 .062 .365 56 ---j\j-XPs22sj-- --5----Z2---.05()- -:062 - -#36---.390 77 
NXP 722J '1 22 050 .062 .390 82 NXP 722SJ 7 22 .050 .062 #36 .415 110 
NXP 1222J 12 22 .050 .062 .470 120 NXP 1222SJ 12 22 .050 .062 #36 .495 150 
NXP 1522J 15 22 .050 .062 .545 145 NXP 1522SJ 15 22 .050 .062 #34 .575 185 
NXP 1922J 19 22 ,050 .062 .550 170 NXP 1922SJ 19 22 .050 .062 #34 .580 210 
NXP 2722J 27 22 .050 .062 .670 230 NXP 2722SJ 27 22 .050 .062 #34 .600 280 
NXP 3722J 37 22 .050 .062 .750 300 NXP 3722SJ 37 22 .050 .062 #34 .780 357 
NXP 4822J * 48 22 .050 .080 .850 375 NXP 4822SJ* 48 22 .050 .080 #34 .880 445 
NXP 6022J * 60 22 .050 .080 .930 460 ---- -. --.- -----~ --_ .. _----" --.".---------.~-.. --- _._-----_ .. _--------_._-_._--
NXP 52 OJ 5 20 .057 .062 .395 82 f---- ~~~1~6~T,J.~- -6~---'-}}---:-g;-i----~~~~---:'~~----~~~6-·- ~~;--
NXP 720J 7 20 .057 .062 .440 108 NXP 720SJ 7 20 .057 .062 #36 .465 123 
NXP 1220J 12 20 .057 .062 .540 163 NXP 1220SJ 12 20 .057 .062 #34 .570 203 
NXP 1520J 15 20 .057 .062 .600 196 NXP 1520SJ 15 20 .057 .062 #34 .630 241 
NXP 1920J 19 20 .057 .062 .630 235 NXP 1920SJ 19 20 .057 .062 #34 .660 280 
NXP 2720J 27 20 .057 .062 .745 320 NXP 2720SJ 27 20 .057 .062 #34 .775 380 
NXP 3720J 37 20 .057 ,062 .820 420 NXP 3720SJ* 37 20 .057 .080 #34 .850 490 
NXP 4820J* 48 20 ,057 .080 .950 530 NXP 4820SJ * 48 20 .057 .080 #34 .980 605 
NXP 6020J * 60 20 .051 .080 1.040 650 NXP 6020SJ * 60 20 .057 .080 #34 1.070 735 

NATIONAL WIRE & CABLE CORP. 
Dept. eem SERVICE DIVISION 
136 SAN FERNANDO ROAD 
LOS ANGELES, CALIF. 90031 

PHONE (213) 225·5611 
TWX: 910-321-4155 

2960 See YELLOW SECTION for Local Offices, Phones eem/1969 



i44,iiij,ffiD SECTION 6000 

In Stock 
MIL·SPEC 

Multiple Pair SIGNAL & CONTROL CABLES 
Identical to National's NW·Series Cables except offered as twisted 
pairs. 

National Wire & Cable Corporation manufactures a complete line 
of multiple pair control cables. Conductors are of tinned copper 
strand with :i/' vinyl primary insulation for use up to 105° C per 
MIL-W·16878D Type C. Insulated for 1000 volts working voltage. 
Conductors are color coded using 10 standard basic colors, plus 
spiral tracers on white per table below. 
All pairs are pla.netary cabled and contra·helically laid with a 
Mylar tape serve over the cable bundle. The overall jacket is a 
105°C black vinyl plastic per MIL+631; or may be Neoprene to 
MIL·R·6855 Class 2 Grade 60 specification. (Neoprene at added 
cost). 

SHIELDED CABLES 
National Multiple Conductor SHIELDED CABLES are to the same 
specifications as above with addition of tinned copper braided 
shield over cable complex with 85·90% coverage to MIL·C· 
7078A. STANDARD PUT·UPS: 500 ft. and 1000 ft. No-deposit reels. 

For shielded pairs see pg. 37 or consult factory. 

MULTIPLE PAIR STOCK CABLES 
UNSHIELDED DVERALL 

PART NO. OF CONO. JKT. 
NO. PAIRS GA. THICK O. D. WEIGHT 

NWP-722 J 7 22 .045 .470 90 Lbs. 
NWP-1222J 12 22 .050 .600 150 Lbs. 
NWP1922J 19 22 .050 .700 200 Lbs. 
NWP2722J 27 22 .055 .830 280 Lbs. 
NWP·3722J 37 22 .060 .960 370 Lbs 
NWP-4822J 48 22 .060 1080 470 Lbs. 
NWP-6022J 60 22 .060 1200 560 Lbs. 
NWP-720 J 7 20 .050 .520 120 Lbs. 
NWP-1220J 12 20 .050 .660 200 Lbs. 
NWP-1920J 19 20 .050 .800 290 Lbs. 
NWp·2720J 27 20 .060 .960 420 Lbs 
NWP-3720J 37 20 .060 1.100 500 cbs. 
NWP-4820J 48 20 .060 1.240 620 Lbs 
NWP-6020J 60 20 .060 1.380 750 Lbs. 
NWP-718 J 7 18 .050 .580 150 Lbs. 
NWP·1218J 12 18 .050 .740 290 Lbs. 
NWP-1918J 19 18 .060 .920 400 Lbs. 
NWP·2718J 27 18 .060 1.080 560 Lbs. 
NWP·3718J 37 18 .060 1.240 750 Lbs 
NWp·4818J 48 18 .060 1400 900 Lbs. 
NWP.716""'J:-----::7---:1-=-6---.cO-=5c:-0---.·6CC"4:-:c0--""'1:-:c8-=-0'"'Lb-s. 
NWP-1216J 12 16 .060 .840 300 Lbs. 
NWp·1916J 19 16 .060 1.020 430 Lbs. 
NWP2716J 27 16 .060 1.200 720 Lbs. 
NWP3716J 37 16 .060 1.380 1000 Lbs. 

TECHNICAL DATA (all cables) 
Insulation 
Breakdown Voltage: 

Capacitance: 

Insulation 
Leakage Res.: 

Sheath 
Leakage Res.: 

Usable Temp. Range: 

Cold Bending 
Capability: 

Greater than 8,000 volts AC RMS, 60 cps. 

Nominal capacitance wire to wire for a pair 
ranges from 27. to 40. mmfd/ft. Capacitance 
from both wires tied together measured to all 
else in common ranges from 35. to 60. mmfd/ft. 
dependent on gauge and position. Overall shield 
has negligible effect on W-W capac"itance. 

200. megohms / 1000 ft. min. at 500 VDC from 
any conductor to all else in cable. 

10. megohms /1000 ft. min. at 500 VDC from 
overall shield through sheath to outside world. 

Suitable for continuous use from -f-I05°C to 
-55'C. 

All cables are suitable for flexing to a circle 
diam. of approx. 6 cable diameters from + 105°C 
to --20°C; Recommended flex diameter should 
be greater than 20 cable diam. for flexing at 
--·40°C., or for continuous flexing service to 
---55 D C, specify our neoprene sheath, in lieu of 
plastic sheath. 

MULTIPLE PAIR STOCK CABLES 
OVERAlL SHIELDED 

PART NO. OF CONDo JKT. 
NO. PAIRS GA. THICK O. D. WEIGHT 

NWP-722 SJ 7 22 .045 .495 135 Lbs. 
NWp·1222SJ 12 22 .050 .630 206 Lbs. 
NWP1922SJ 19 22 .050 .730 260 Lbs. 
NWp·2722SJ 27 22 .055 .860 358 Lbs. 
NWp·3722SJ 37 22 .060 .990 460 Lbs. 
NWP-4822SJ 48 22 .060 1110 570 Lbs. 
NWP-6022SJ 60 22 .060 1.230 675 Lbs. 
NWP-720 SJ 7 20 .050 .550 170 Lbs. 
NWP-1220SJ 12 20 .050 .690 260 Lbs. 
NWp·1920SJ 19 20 .050 .830 355 Lbs. 
NWp·2720SJ 27 20 .060 .990 510 Lbs. 
NWP·3720SJ 37 20 .060 1.130 603 Lbs. 
NWP-4820SJ 48 20 .060 1.270 735 Lbs. 
NWp·6020SJ 60 20 .060 1410 880 Lbs. 
NWP·718 SJ 7 18 .050 .610 205 Lbs. 
NWP·1218SJ 12 18 .050 .770 360 Lbs. 
NWP1918SJ 19 18 .060 .950 487 Lbs. 
NWp·2718SJ 27 18 .060 1.110 660 Lbs. 
NWp·3718SJ 37 18 .060 1.270 865 Lbs. 
NWP-4818SJ 48 18 .060 1430 1030 Lbs. 
~NW-'P~-7~1-::6""'S~J--~7---:1-::6---.0~50---.6~7~0-----::24~0~L~bs-. 

NWP1216SJ 12 16 .060 .870 377 Lbs. 
NWP1916SJ 19 16 .060 1.050 520 Lbs. 
NWp·2716SJ 27 16 .060 1.230 830 Lbs. 
NWP-3716SJ 37 16 060 1410 1330 Lbs. 

COLOR CODING USED ON TWISTED PAIRS 
PR. PAIR COLORS PR ::: PAIR COLORS PR • PAIR COLORS PR :: PAIR COLORS PR:: PAIR COLORS PR :: PAIR COLORS 

I. WHITE WITH BLACK II. BLACK WITH RED 21 BROWN WITH GREEN 31 ORANGE WITH YELLOW 41 GREEN WITH VIOLET 51 WHT /BLK WITH GREEN 
2 WHITE WITH BROWN 12 BLACK WITH ORANGE 21 BROWN WITH BLUE 32 ORANGE WITH GREEN 42 GREEN WITH GRAY 52 WHT /BLK WITH BLUE 
3 WHITE WITH RED I3 BLACK WITH YELLOW 23 BROWN WITH VIOLET 33 ORANGE WITH BLUE 43 BLUE WITH VIOLET 53 WHT /BLK WITH VIOLET 
4 WHITE WITH ORANGE 14 BLACK WITH GREEN 24 BROWN WITH GRAY 34 ORANGE WITH VIOLET 44 BLUE WITH GREY 54 WHT IBLK WITH GRAY 
5 WHITE WITH YELLOW IS BLACK WITH BLUE 25 RED WITH ORANGE 35 ORANGE WITH GRAY 45 VIOLET WITH GRAY 55 WHT IBRN WITH BLACK 
6 WHITE WITH GREEN 16 BLACK WITH VIOLET 26 RED WITH YELLOW 36 YELLOW WITH GREEN 46 WHT IBLK WITH BLACK 56 WHT IBRN WITH BROWN 
7 WHITE WITH BLUE 17 BLACK WITH GRAY 77 Rm WITH GREEN 37 YEllOW WITH BLUE 47. WHT /BLK WITH BROWN 57 WHT IBRN WITH RED 
8. WHITE WITH VIOLET 18 BROWN WITH RED 28 RED WITH BLUE 38 YELLOW WITH VIOLET 48 WHT IBLK WITH RED 58 WHT IBRN WITH ORANGE 
9 WHITE WITH GRAY 19 BROWN WITH ORANGE 29 RED WITH VIOLET 39 YELLOW WITH GRAY 49 WHT IBLK WITH ORANGE 59 WHT IBRN WITH YELLOW 

10 BLACK WITH BROWN 20 BROWN WITH YELLOW 30 RED WITH GRAY 40 GREEN WITH BLUE 50 WHT IBLK WITH YELLOW 60. WHT IBRN WITH GREEN 

NATIONAL WIRE & CABLE CORP. 
Dept. eem SERVICE DIVISION 

136 SAN FERNANDO ROAD 

LOS ANGELES, CALIF. 90031 

TWX: 910·321-4155 
PHONE (213) 225·5611 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2961 
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components 
PART NUMBER SYSTEM 

Channel Only 

Example: E 1.5 x 2 DG 6 

TT ITT 
~ .~" 0) 

ClJ ~ :t ~ : 
~ Ct) ~ ~ .... 

..... -' rv~~ 
Type E - Open Slot 

Cover Only 

Example: C 1.5 DG 6 

TTll Color Code: 
Dark Gray (DG); 
Light Gray (LG): 
White (WH). 

.. ~ r: 
I" t: ~ 

(.J ~ 4 ~ 

PANDUCf® CHANNEL ONLY CORRESPONDING COVER ONLY 

Nominal Approx. 
Price/Foot 

Types Width x Shpg. Wt. Under 200 to 2000 to 
Avail. Height (Inches) Per 1011' 200 ft. 1999 ft. 4999 ft. 

Nominal Approx. 
Price/Foot 

Width Shpg. Under 200 to 2000 to 
(Inches) Wt./l00' 200 ft. 1999 ft. 4999 ft. 

E .5x.5 llibs. $0.43 $0.34 $0.31 
E .5x.62 121bs. .45 .36 .34 
E .5xl 161bs. .49 • 39 .37 
E .5x1.25 161bs. .56 .44 .40 
E .5x1.75 161bs. .58 .47 .44 

.5 4lbs . $0.10 $0.08 $0.07 

E .75x.75 141bs. .48 .38 .36 
E .75xl 161bs. .49 .39 .37 
E .75x1.5 191bs. .58 .46 .43 .75 6lbs. .11 .09 .08 
E .75x2 231bs. .71 .57 .52 

E lxl 161bs. .49 .40 .37 
E lx1.5 181bs. .65 .53 .49 
E lx2 211bs. .69 .55 .51 
E lx3 311bs. .88 .71 .65 

1 9lbs. .14 .11 .10 

E 1.5x1.5 201bs. .69 .56 .50 
E 1.5x2 201bs. .75 .60 .55 
E 1.5x3 301bs. .95 .76 .70 
E 1.5x4 401bs. 1.21 .97 .89 

1.5 10 Ibs. .16 .13 .12 

E 2xl 181bs. .68 .55 .49 
E 2x2 231bs. .76 .61 .56 
E 2x3 361bs. .98 .78 .72 
E 2x4 481bs. 1.26 1.01 .93 

2 121bs. .20 .16 .14 

E 2.5x3 411bs. 1.04 .83 .77 2.5 1!1lbs. .24 .20 .17 

E 3xl 201bs. .82 .65 .61 
E 3x2 331bs. .89 .71 .65 
E 3x3 431bs. 1.07 .85 .78 
E 3x4 531bs. 1.32 1.06 .97 

3 17 Ibs. .28 .23 .21 

E 4x1.5 331bs. .94 .75 .70 
E 4x2 381bs. .96 .77 .71 
E 4x3 481bs. 1.14 .92 .84 4 221bs. .36 .28 .26 
E 4x4 581bs. 1.42 1.13 1.04 

Order by Total No. of Ft. Req'd. (must be multiple of length per part). Standard Mounting Holes: No Charge - Supplied Only if Specified - See Duct Catalog For Dimensions. 
NOTE: Standard Length: 6 ft. Other lengths available. Standard Color: Dark Gray. White and Light Gray available. 
NOTE: Total length of all sizes of duct and cover, ordered for shipment at one time to one location, determines price ·columns. 

STA·STRAP® CABLE TIES AND CLAMPS * * Part Number System: 
STA·STRAP® Installation Tools 

STANDARD PKG. OF 100 (C) 
Maximum Approx. Price Per 100 

**Part Bundle Shpg.Wt. Base Price 
Number Diameter Ibs./l001 100 - 400 500 
SSTIC 3/4" 1 $ 3.60 1$ 2.85 
SST1.5C 1'14" 1.5 3.75 3.00 
SST2C 1:y.," 2.6 4.30 3.40 
SST31C 3" 2.6 7.00 5.65 
SST3C 3" 3.5 7.60 6.05 
SST4C 4" 4.5 9.80 7.80 
SST4HC 4" 12 14.50 11.50 
SST8HC 8" 24 22.50 18.00 
SSC2C 1314" 3.2 4.90 3.90 
SSC4C 4" 5.5 10.80 8.60 
SSC4HC 4" 14 17.00 13.60 
SSM2C 1314" 3.3 8.60 6.80 
SSM4C 4" 6 14.10 11.20 

Order by Number of P,eces Required. 
Colors: Standard Color - Natural Nylon White. 
Other Colors - 10% additional price. 

SST - Cable Ties SST 2M·6 

TTiT 
;:, 1II I>iI ~ 

,;:. r;; ~ ~ 

SSC - Clamps 

SSM - Markers 

BULK PACKAGING* 
These items available in bulk packaging quantities 
only as designated 

Approx. 
Price Per M (1000) **Part Shpg.Wt. 

Number Ibs./l000 IM-24.5M 25M-49.5M 50M 

SST1M 1 $ 23.00 $ 21.85 $ 20.70 
SST1.5~ 1.5 24.00 22.80 21.60 
SST2M 2.6 27.00 25.65 24.30 
SST31M 2.6 45.00 42.75 40.50 
SST3M 3.5 48.50 46.00 43.70 
SST4M 4.5 60.00 57.00 54.00 
SST4HD 12 93.00 88.35 83.70 
SST8HD 24 140.00 136.00 126.00 
SSC2M 3.2 30.00 28.50 27.00 
SSC4M 5.5 66.00 62.70 59.40 
SSC4HD 14 111.80 106.20 100.75 
SSM2D 3.3 55.00 52.25 49.50 
SSM4D 6 87.50 83.15 78.25 

'Bulk packaging quantities indicated by letter suffix 
in part no.' D = 500; M = 1000. 
Order by Number of Pieces Required. 

In Canada: Add 37% plus Canadian sales tax for F.O.B. local stocking distributor prices. 
Delivery: F.O.B. Tinley Park, III. Minimum Billing: $25.00 net, each customer-designated shipment. 
Terms: Cash Discount 2%, 10th prox. FREIGHT ALLOWED via Panduit routing on domestic shipments of 
$300.00 or more net billing. All prices subject to change without notice. 

PANDUIT CORP. • 17301 Ridgeland Ave., Tinley Park, 111.60477 • 

eem/1969 See YELLOW SECTION for Local Offices, Phones 

GS2B - Manual $19.00 ea. net. Installs all Minia· 
ture, Intermediate and Standard STA-STRAP Ties. 

GS4H - Manual $40.00 ea. net. Heavy Duty
installs all Standard and Heavy STA-STRAP Ties. 

Phone: 312 -532·1800 • TELEX 25·4560 

2963 



Plants: 
Offices: 

HAMBURG, NEW JERSEY - FRANKLIN, NEW JERSEY - LOS ANGELES, CALIF. 
LONG ISLAND CITY, N. Y. 

CAA·SIGNAL & CONTROL CABLE 
(Thermoplastic Insulation & Jacket) 

Thermostat Cable 2·7 conductors 
(Twisted & Thermoplastic Jacketed) 

Microphone Cables 

Underwriters Laboratory - 800 ; 900 ; 

1050 PVC insulation, nominal walls 
of .008; .015; .031; .047 & with 
braided outer or extruded nylon 
jacket 

COAXIAL CABLES Sound & Intercommunication Wire 
Spec JAN·C·17A & MIL·C·17C & Cable 

Rotor Antenna Cable 
AIRCRAFT WIRE & CABLE Including Low·Temperature, Non·Con· 

taminating Jackets 
Double Shielded & Jacketed Coaxial 

Cable 

TEFLON INSULATED WIRE & CABLE 
MIL·W-16878D TYPES "E" & "EE", 

MIL-W·50868 MIL·W·5274A 
MIL·C·7078B MI~-W·7072A 
MIL-W-8777B Foam Polyethylene Insulated Com· 

munity TV Coaxial Cables 

SPECIAL PURPOSE CABLES 
Meteorological Survey Cable 
Underwater Sound Equipment Cable 
Geophysica I Cable 

"ET" j'K" IIKK" "KT" 
Multi-conductor Cables 
Teflon Coaxial Cables 
MIL·W-7139B 

NAVY SHIPBOARD CABLE 
MIL·C·9l5C, M IL-C·2194D & M IL-C·24l45A 

RADIO AND ELECTRONIC HOOK·UP WIRE 
MIL-W-76B (types MW, LW, HW) 
MIL·W·16878D (types B, C, D, J) with 

ELECTRICAL SHIPBOARD CABLE 
AIEE-45 
REA TElEPHONE CABLE 
SPEC PE·14, PE-15, PE·l7, PE·27, PE·28 Fire Control Wire & Cable 

Electronic Computer Wire & Cable 
Inside Telephone Cable 
Special Design High Frequency Cable 

and without Nylon jackets. All types 
can be supplied with braided, 
shielded and jacketed outer cov
erings or combinations thereof. 

MULTI PAIR RURAL DISTRIBUTION 
WIRE TRAFFIC CONTROL CABLES 
(Specs IMSA 19 & 20) 

I Hlrl] III *=*, I iij il!1 j I'.~ li1 j 
MIL-W-1687D, MIL-W-7139A, 

MIL-W-7139B (Extruded Teflon*) 

MIL-W-7139B 
Manufactured to conform to Dept. of Defense requirements. 

600 Volts Temperature Rating +!WOoC' & +260oC. 
Class I-Silver Coated Copper Conductor for +200oC Operation. 
Class 2-Nickel Coated Copper Conductor for +260oC Operation. 
*DuPont Trade Mark 

SILICONE WIRE & CABLE 
EXTRUDED SILICONE RUBBER 

Outstanding performance. under difficult operating conditions 
rapidly expand applications for these constructio,ns. 

ADVANTAGES 
1. Electrical properties remain 7. High Insulation resistance 

constant rrom -130°F to (1000 to 20,000 megohms-
+5000 F. /1000 ft.) 

2. Remains flexible even after 8. Low dissipation factor 
long exposure to tempera- (.001-.02) 
tures from -130°F to 9. Low Dielectric Constant 
+500 0 F. (2.98-3.6) 

3. Resists ozone and corona. 10. Low water absorption (1 
4. Can be soldered without to 2 %) 

melting or destroying in- 11. High Tensile Strength 
sulation. (730 to 1500 PSI) 

5. Non-Flammable. 12. High Elongation (100-
6, High Dielectric strength 550%) 

(4::iO to 550 volts/mil) 
The most prominent silicone rubber insulated wires and cables 
are detailed by the following specifications: 

MIL·W·8777B IGNITION WIRE 
MIL-W-16878D (F. FF. FFW) APPLIANCE WIRE 
MIL-C-3162A (SF.I. SF-2, SFF·1. SFF·2.) 
MIL-C-8817 (ASG) MOTOR LEAD WIRE 

GLASS 
BRAID 

SILICONE 
RUBBEB 

TINNED 
COPPER 

MOTOR LEAD WIRE 
(600 Volts Class "H" +200·C) 

Lead wire failures can be ractically eliminated with the use of 
silicone, rubber insulations. In many instances the equipment 
can be baked with lead wire in place. 

MIL-W-8777B (ASG) 
Dated 1 August 1960-Superseding MIL-W-8778A-10 .July 
1956. Voltage Rating 600 Volts. Temperature Rating -55°C 
+130oC. 
Construction Details: 
(a) Conductor-Concentric stranded or rope-lay stranded silYer 
copper conductors as required by specification. (b) Primary In
sulation-·Silicone Rubber. (c) Protective Cover-Fiberglas 
Braid impregnated with heat-resistant lacquer. (d) Outer Pro
tective Coating~l. Polyester .Tacket. impregnated with heat 
resistant lacquer. 2, Extruded FEP .Tacket. (e) Print-Outer 
surface printed as required by specification. 
Per Military Standards-
M8 2:5471 (ASG) PolYester Jacket Impregnated with High 
Temperature Finisher 1\1S 27110 (USAln Extruded Clear FEP 
• racket. 

HIGH TEMPERATURE - HIGH VOLTAGE 
HOOK.UP WIRE 

Class "H" Insulation for -6!'i°C' to +2000 C Max. 
Silicone Rubber and extruded Tefton* 100 (FEP). 
Dest'ription: 

a. ;~~hde~ct~~;- Copper stranded. silver plated - 40 micra-

I). Primary Insulation - High strength silicone ruhber. 
c . .Tacket -- Tefton* (Perftuorocarbon resill 100) extruded. 

For operation between -65°C and +17ijoC at 2000 Volts RMS 
(sea-level) . 

¢"'4'~~1'li'iWidWhr··.. ·;)-111 
TYPES SF-I, SF·2, SFF·1. SFF-2 
For appliances where high temperature wiring is mandatory. 

*DuPONT TRADE MARK 

MUL TI·CONDUCTOR, UNSHIELDED, 
JACKETED CABLES 

These cables can be ,supplied inyarious AWG sizes, insulation 
types, number or conductors and jacket types. rsed for un
halanced intercom systems, low voltage control sYiitems, public 
address systems, electronic computers, indoor and outdoor sound 
and signal systems. 

MULTI·PAIR, UNSHIELDED, 
JACKETED CABLES 

'l'hiii cable type can be supplied in a variety of sizes, insu· 
lations and jackets to meet indi-vidual needs and re<}uirements. 
For use in balanced intercom system~, annunciators, telephones. 
nurses call systems, control circuits, ele('tronic computt'rs, 
multiple speaker, signal and alarm system~. Pairs twisted with 
raried lays to eliminate cros:;;talk. 

MULTI·CONDUCTOR, SHIELDED 
JACKETED CABLES 

Cables of this type are u:.ed for Indoor and outdoor publH' 
addres:; and sound f>l-·stem:., InstallatIOns 10 schools, ho:;;pitals, 
and imtitlltions. recording studios, transmitters, paging and 
call sy,;lems, and wherever required to pre\'ent interferenee 
piekup. Can he supplied in various A \VG sizes, insulation 
types, braided, spiral wrapped or foil wrapped f>hields and 
I-'YC or Polyethyl~ne jackets. 

MULTI·PAIR, SHIELDED JACKETED CABLES 
Tht'se cahles are designed to provide maximum performance in 
eliminating interferen('e and crosstalk in puhlic address and 
sound system:;, hroadeast studios and indoor and outdoor tele
phone and intercom gystems. Gan be supplied in various A \VG 
sizes. Insulations, shield types and jackets . 

2964 See YELLOW SECTION for Local Offices, Phones 

POWER CONTROL CABLES 
(Specs IPCEA & IMSA) 
(Thermoplastic Insulation & Jacket) 

AIRPORT LIGHTING CABLE 
COMMUNITY TV COAXIAL CABLE 
(Wire Shield, Flat Ribbon Shield, Corru· 

gated Copper Tape Shield, Aluminum 
Sheath.) 

SILICONE RUBBER INSULATED 
WIRE & CABLE 
MIL·W-16878D types "F", "fF", "FFW" 
MIL·W·8777B 
Underwriters Laboratory type SF-I, 

SF·2, SFf-l, SFF·2 
High temperature, high voltage hook-up 

wire 
Motor lead wire 

AIRCRAFT WIRE 

MIL·W·50868 - Type 1 
(Dated March 19. 1968) 
600 Volts Temp. Rat. -;);jOC +l05oC 
Synkote imiu.ated electrical airrraft 
wire manufactured to conform to Mili
tary HpeciJication MIL-W -1086-A 
1. Con.~tru('tion Details: 

(a) Concentric stranded tinned cop· 
lIer condUctor 

(h) Sl-·nthetic resin insula. (l050C) 
(cl Extruded clear nylon jacket 

2. Thi:;; construction available with 
tinned copper shield and/or with 
extruded nylon j aeket over shield. 
Identified as Type 1 or Type 2 per 
specification MIL~C·7078B. 

3. Standard Color: Whitt'. 
4. May he furnished in multiple con

ductor ('ombination,;~('olor coded as 
required. 

MIL·W·50868 - Type 2 
(Dated March 19, 1968) 
BOU Volts Temp. Rat. -;i;)oC +105 0 C 
I. Construction Details: 

(a) ConcentriC' stranded or rope-lay 
~tranded tinn",d copper conduc
tors as reljuired by spet'ification 

(h) Synthetic resin insula. (1030C; 
(c) Glass braid - saturated. 
(d) Extruded dear nylon jacket size~ 

AN-22 thru AN-12; braided ny
lon, impregnated with nylon lac
quer size:-i A~-10 thru AN-4/0. 

~. Thi~ com;trU('tion availahle with 
tinned COI)per :;hit'ld in all sizes. 
.. \ l.~o ,vith extrudtd nylon jacket over 
shield in :;il'..e:o; AN¥22 thru AN-12 
Iwr :;pedfiC'ation MIL-(>7078A
'rype 1 or 2. 

~l. Ktanrlard Color: White. 
4. :\olay he furnished in multiple con¥ 

duct or combinations-color coded as 
required. 

MIL·W·5086B - Type 3 
(Dated March 19. 1968) 

(lOO Volts Temp. Rat. -:);jOC +10;:;oC 
I. Coni>trurtion Details: 

(a) Coneentrie' :o;tranded or rope-Jay 
stranded tinned copper conduc
tor:-; as required hy speC'ification 

(h) Kyntheti(' resin insula, (10:;0(;) 
(e) Glass braid - satur_ated. 
(<1) ~eeondal'Y sy_ntheUc resin insu

lation. 
(e) Extruded clear nylon .Tacket si",es 

.AX~22 thru AN-12; braided ny
lon, impregnated with nylon lae
Quer ~ize:; AX-10 thru AX-4/0. 

2. This construction ayailahle with 
tinned ropper shield in all sizes. 
Also, with extruded nylon jacket over 
!-ihicld in :;;izcs A::\-22 thru AX-12 
per specification ~llL-C~7()78A
'rype 1 or 2. 

a. ~tandard Color: White. 
4. :May he furnished in multiple con

duet or eomhinations-(,()lor eoded as 
required, 

eern /1969 



PRECISION TUBE 

~([1ill~OTIOOrn~ 
Semi-Rigid Coaxial Cable 
To meet the demand for fast delivery of 50-ohm semi-rigid 
coaxial cables, Precision now stocks the most commonly used 
types, listed below, for immediate off-the-shelf shipment. Fifty
foot coils of these constructions can be shipped within two 
working days; cut straight lengths, to your specification, take 
only a little longer. All of these standard cables employ dielec
tric of solid polytetrafluoroethylene, with seamless copper or 
aluminum outer conductors. All exhibit nominal electrical 
characteristics as follows: Zo= 50 ohms; propagation veloc
ity = 69.5%; and capacitance = 29.3 pllft. 

In addition to these standard cables, Precision manufactures 
more than 40 special Coaxitube constructions with impedances 
ranging from 12 to 125 ohms, and outer diameters from .020 to 
.500 inches. Custom outer finishes, including plating on alu
minum and plastic jacketing, are available to order. Precision's 
Pre"Fab Department can provide complete cable assemblies, 
coaxial delay lines, and other custom Coaxitube constructions 
to your exact specifications, including testing where required. 
Call or write for prompt attention and quotations. 

Standard sizes in 50-foot coils for immediate delivery! 
Part 0.0. Outer Conductor Safe Bend 

Number Material & Finish Radius 

MA50056 .056 ± .002 Copper .125 

AA50085 .085 ± .001 Copper .125 

BA50085 .085 ± .001 Copper .125 

BC50085 .085 ± .001 Silvered Copper .125 

AA50141 .141 ± .001 Copper .125 

AC50141 .141 ± .001 Silvered Copper .125 

A050141 .141 ± .001 Cadmium Plated Copper .125 

AE50141 .141 ± .001 Tinned Copper .125 

CA50215 .215 ± .003 Copper .375 

CH50215 .215 ± .003 Aluminum .375 

BA50250 .250 ± .002 Copper .375 

NA50325 .325 ± .005 Copper .500 

NH50325 .325 ± .005 Aluminum .500 

NOTES: (1) All dimensions are in inches. (2) Silverplating on outer conductor 
is Type II, Grade B, QQ-J-365, .0003 inch minimum thick. (3) Tinplating on 
outer conductor is Type I, MIL-T-l0727, .001 to .00025 inch thick. (4) Cadmium 
plating on outer conductor is Class 2, Type I, QQ-P-416. 

For breadboarding or prototype production, small quantities of 
Coaxitube Cable are available in these four Coax-i-kits, priced 
at $20 each, FOB destination, with next-day shipment. Select 
the kits which fit your needs, then call in your order. 

Kit Contents Ship Via 

A 
One 10-foot coil each of MA50056, 1st Class Mail DA50085 and CA50141 

B 
Two 4-foot straight lengths each Parcel Post of CA50215 and NA50325 

C 
One 10-foot coil each of BA50085 1st Class Mail and AA50141 

0 Two 4-foot straight lengths each Parcel Post of CH50215 and NH50325 

DA50085 and CA50141 are identical to BA50085 and AA50141, respectively, 
except for 00 tolerance of ± .003 inches and a greater impedance tolerance. 

PRECISION TUBE COMPANY. INC. 
NORTH WALES, PA.19454 

We will gladly 
send additional data, 
samples and prices. 

Call, write or wire 
for prompt action. Phone-215-699·5801 • Telex-84·6439 • TWX-510·661·8427 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2965 



SECTION 6000 M.iift'ffiD 

WIRE & CABLE 
FROM STOCK OR FABRICATED TO ORDER 

WE INSULATE WITH - Polyethylene - Polypropylene - PVC (Polyvinyl Chloride) - Silicone -
Rubber - Nylon - Polyethylene Foam and Teflon. 

WE FABRICATE - Single or Multi-Conductor Cables - Microphone - Audio - Braid or 
Wrap Shielded Constructions - Speaker Wire - Coaxial and Open 
Wire Transmission Lines - Rotor - Telephone and Coil Cord Con
tructions, as well as many others. 

WE USE - Copper (bare, tinned, enameled or silver plated). Steel - (tinned or 
zinc plated), aluminum, phosphor bronze, and Copperweld. 

WE CAN - Efficiently twist, bunch, insulate, tin, cut, strip, notch, lug, hank, 
coil, shield, stripe, cable and, in fact, do almost anything with wire. 

WE STOCK - In addition to the MIL Specs listed below, Thermocouple Wire - TFE 
Tubing - Heat Shrinkable Tubing - Telephone Cable - Tubular, Oval 
& Flat Braid - Coaxial Cables - etc. 

SOME OF THE MIL SPECS WE USUALLY HAVE IN STOCK ARE AS FOLLOWS: 

MIL-W-76B MIL-C-10392B MIL-C-3162A 

MIL-W-16878D MIL-W-13077 MIL-I-3190B 

Types BCD E EE ET MIL-W-8777B MIL-W-5845 

MI L-C-3432A B&C QQW-343 MIL-W-5846 

MIL-C-3883 MIL-C-8817 MIL-C-5898A 

MIL-W-13169 MIL-C-17B MIL-W-5908 

MIL-W-3861 MIL-I-631 C MIL-C-6940 

MIL-W-5086A MIL-C-915A MIL-C-5765 

MIL-W-7078A MIL-W-1511A MIL-W-17211 

MIL-W-7139B MI L-C-2194P MI L-W-18242 

MIL-W-583B MIL-C-2486C MIL-W-22283 

MIL-C-3849 MIL-W-3093 MIL-C-5424 

MIL-C-5756 MIL-W-3104 

WE are able to help most of the time. Why not call us now, COLLECT. 

We may be able to save you a great deal of time and effort. 

SHORT, LONG OR SPECIAL RUNS 

Write for Catalog or ,see our pages in Radio-Electronic MASTER 

saxton 
WIRE & CABLE DIVISION 
215 N. ROUTE 303, CONGERS, N. Y. 10920 

2966 See YELLOW SECTION for Local Offices, Phones 

CALL COLLECT: 
914 - CO 8·6846 or 212 - 933-6262 

eem/1969 



'@uiG,'d SECTION 6000· 

WIRE & CABLE FOR PRODUCTION •• 
RESEARCH ••• PROTOTYPE ••••• 

Government Military Specifications ... Commercial Specifica. 
tions or Approved Manufacturers Specifications. 

IMMEDIATE DELIVERY 

• Most Military 
Specifications 

• High Temperature 
Wire & Cable 

• Telemetering Super
visory Control Cable 

• Complex Instrument 
Cable 

• Telephone & 
Inter-Communicating 
Cable 

• Electrical & 
Electronic 
Instrument Wire 

• Coaxial Cables 

• Thermocouple Wire 

• Multiple Pair Control 
Cable 

• Microphone Cable 

• Computer Cable 

• Many more 

Complete line of Wire, Cable & Cord in stock. 
or we will custom Cable to your design. 

SEND FOR 
COMPLETE 
CATALOG 

Write Dept. E- 1 

Abbreviated sample head· 
ings of some pages of our 
catalog. Each page is 8 1/ 2 " 

xII" and contains a com
plete range of sizes, all 
specifications and other 
pertinent information for 
its specific type of wire 
or cable. 

AIRCRAFT WIRE (Unshielded) 600 VOLT 22 AWG to 4/0 AWG STRANDED TINNED 
COPPER 

POLYVINYL 
INSULATION 

(White) 

AWG 
SIZE 
22 

Stranding 
19 X 34 

Catalog 
No, 

107-1 

Nominal 
Diameter 
(Inches) 

.066 

Nominal 
Weight 

(Lbs./M') 
3.96 

Page 7 HIGH TEMPERATURE WIRE 

Catalog 
No, 

107.1A 

Nominal 
Diameter 
(Inches) 

.075 

Nominal 
Weight 

(Lbs·/M') 
4.55 

Catalog 
No, 

107-18 

MIL-W-8777 B (ASG) 200nc 600 VOLT 
MS 25471 (ASG) SILVER COATED COPPER 

NYLON JACKET 

Nominal 
Diameter 
(Inches) 

.085 

Nominal 
Weight 

(Lbs./M') 

5.45 

POL VESTER FIBER BRAID 
HEAT RESISTANT FINISHER 

EXTRUDED SILICONE 

t23t.:~~"·~"·"·"~~E~·' ~===f~??{?(~~~~m~~(?~1~?{{{???*~~ 
Size 
22 

Catalog 
No, 

1105·3 
Stranding 
19 X 34 

Page 42 ANTENNA WIRE 
. CATALOG NO, 

801·175 

MILITARY 
TYPE 

6370·2 

Cir,Mil, 
Area 

755 

AWG 
SIZE 

16 Solid CW 

Max, Bare 
Diam, (Inch •• ) 

0.033 

Max, Resist. 
@ 20'C 

OhmsllOOO It. 

DIELECTRIC 
Poly 

15.2 

Max. Fin, 
Diam, (Inches) 

.090 

NOMINAL 
DIAMETER 

.183 

Max. Wt. 
Lbs./IOOO It. 

5.8 

MIN, LBS. 
CONDUCTOR 
BREAKING 
STRENGTH 

250 

51WC STANDARD WIRE & CABLE CO 3440 OVERlJ\ND AVE, LOS ANGELES, CALIF. 90034 
PHONE (213) 8709231 TWX 910 340·6758 

• (213) 870·4647 TELEX 65·3423 

eem/1969 See YELLOW SECTION for Local Offices, Phones 2967 



MS17412 24-4 NPC 

22759/1 22·4/0 .025·.065 SPC 

.025·.065 NPC 

Class 2 22-4/0 .027·.070 NPC 

Mineral Filled 
Extruded TfE 

200 

260 

260 

600 Airframe, Heavy Wall 

600 Airframe, Heavy Wall 

600 Airframe, Heavy Wall 

600 Airframe, Heavy Wall 

TPC - Tin Plated Copper SPC - Silver Plated Copper NPC - Nickel Plated Copper ®Dupont "Polyimide/FEP Type F Film 
Above component wires available in shielded & jacketed multi conductor cables. Typical cable specs are: MIL-C-7078 & MIL-C-27500 

UL APPROVED HIGH TEMPERATURE RG/U TFE DIELECTRIC 
APPLIANCE AND EQUIPMENT WIRE COAXIAL CABLE 

MATERIAL NOMINAL WAll Ul STYLE NO. MATERIAL NOMINAL WALL UL STYlE NO. PER - MIL-C-17D 
m .0055 1371 FEP (cont.) 1/64 1333 

.010 1212 1/32 1330 

.010 1213 1/32 1331 
1/64 1164 Kynar .004 1423 
1/64 1180 .005 1422 
1/32 1198 .006 1426 
1/32 1199 .010 1327 

TFE or FEP Coaxial Cable 1354 .010 1351 
FEP/Nylon .006/.003 1292 Polysulfone .004 1425 
FEP .010 1226 .005 1424 

.010 1227 .006 1432 
1/64 1332 .007 1433 
.0055 1371 

MINIATURE MEDIUM HEAVY 
Max. DO Max. 00 Max. DO 

.075"· .155" .175"· .335" .420" •. 525" 

178B/U' 140/U 87A! U' 
179B/U' 141A/U' 116/U 
180B/U' 142B/U' l19/U 
187A/ U' 143A/ U 120/U 
188A! U' 302/U 144/U 
195A/U' 303/U 165/U 
196A/U' 304/U 166/U 
316/U 225/U 

227/U 

" Off-the-shelf Delivery. 
Other styles & constructions on request. GSA approvals also available. 

OTHER HIGH TEMPERATURE WIRE AND CABLE PRODUCTS FOR MILITARY AND COMMERCIAL USAGE 
1. Thermoplastic Insulations: Kynar, FEP, Polysulfone and other 

Wire & Cable melt extrudable material 

2. Ultra·Thin Hook·up Wire 250 Vrms Type UT wire, sizes 36 through 26 
in solid conductors, and 28 through 36 in 
stranded conductors. Wall thickness from .0015" 
to .004". 

3. Instrumentation and Fluorocarbon, poly imide or high temperature 
Control Cables thermoplastic insulated multi·conductor cables 

for instrumentation, Signal, and control cable 
appl icatians. 

4. Heater Cabl •• I~~d~~t~r:.OII!~~~~ l~s~iM:$. resistance 
alloy 

5. Power Cables 
'. 

600 and 1000 Vrms ratings in sizes AWG 22 
through 4/0. 

For more complete data and technical aSSIstance, 
contact the Tensolite man in your area, 
or call us directly. 

March 1969 

6. Parallel Wrapped PVC 
and TFE Insulations 

7. Computer Wire 

8. Tufflite'''' Poly imide 
Insulated Wires 

9. Ribbon Cables 

10. Teflon Tape 

2968 See YELLOW SECTION for Local Offices, Phones 

Increased flexibility for phonograph tone arms 
and hearing aids. High dielectric strength for 
TV and radio wiring. 

Wide variety of insulation and conductors for 
use in automatic wiring equipment. 

Med,ium and heavy wall constructions to Mil· 
W·81381. Thin wall, .0045", construction also 
available. 

Bonded and woven high temperature Teflon, Kap-
ton, and thermoplastic components. 

Extruded, unsintered tape in widths from 1/8 " to 
12". 

TENSOLITE Oivision of Carlisle Corporation 
WEST MAIN ST .• TARRYTOWN. N. Y. 10591 

(914) 631·2300 • TWX 710·567·1202 

eam! 1969 



W.iid,fflD SECTION 6000 

Times interconnection products 
solve a broad spectrum 
of transmission problems 
Solid metal tube 
sheathed coaxial cable 

What ordinary flexible coaxial cable won't do . 
Times semiflexible will! Here are 7 reasons why: 
More isolation-at least 80 db more than ordinary 
coaxial cable. Uniformity average-VSWR 1.1 or 
less. Stability-10 times better. Lower 1055-30% 
less. Pulse reflection-less than 1%. Less distortion. 

Available in three standard versions: 

ALUMIFOAM®-Foam polyethylene dielectric where 
pressurizing isn't practical. 

ALUMISPLlNE®-Air dielectric where pressurizing is 
practical. Superior because the dielectric is uni
formly extruded directly on the center conductor, 
guaranteeing lowest attenuation, VSWR, and good 
nanosecond pulse response. 

ALUMISOL®-Solid dielectric 
All semiflexibles are available for high temperature 
applications. 

Write or phone for technical data. 

New TIMATCH® connector 
with COILGRlp® CLAMP '(f). 
• Ready for instant termination 
• Re-usable 
• Fits most metal tube sheathed 

coaxia I cable 
• Has the exclusive CoilGrip Cable 

Clamp 

A major advance in the connector 
field that virtually makes all other 
connectors obsolete. Makes it a 
Simple one-step operation to at
tach connector to semiflex cable 
without any further connector as
sembly. Unpack the connector 
and it's ready for instant use. 
Write or phone for technical data. 

Coaxial cable 

RGI U. Over 50 Teflon insulated-and over 125 polyethylene insulated-to MIL-C-l? 
Over 120 types available from stock. T-Line-Improved RG cable equivalents-spe
cially d.esigned, improved characteristic cable equivalent to RG cables. 

Miniaturized low capacitance, low attenuation cables; shield.ed, low capacitance 
twisted pairs. Special: Custom engineered coaxial cable is a Times specialty. 
Write or phone for technical data. 

M u Iti-cond uctor 
cable 

High and medium temperature 
cables with up to 198 conductors 
have been designed and manu
factured by TIMES to over 9000 
customer and military specifica
tions. 
Write or phone for technical data. 

Coaxial 
delay 
lines 

Usually the most critical cable compo
nents of an interconnection system. 
Though VSWR, attenuation, or pulse dis
tortion are important, the electrical length 
or time delay is the most significant fac
tor. Times gives the most serious consid
eration to the error tolerances assigned to 
the delay lines, as tight tolerances can 
significantly affect costs. We are in an 
excellent position to guarantee precision 
quality because we use coaxial cable and 
connectors thatwe ourselves manufacture 
in the construction of these delay lines. 
Write or phone for technical data. 

Cable assemblies 

Times' custom engineering service is 
qualified to design cable assemblies for 
the most critical applications, using any 
combinations of wire and connector con
structions. We can take over the com
plete systems capability from layout to 
complete construction of cable assembly, 
which often results in lower engineering, 
shipping and installation costs. 

Write or phone for technical data. 

! TIMES 
WIRE & CABLE 

DIVISION OF THE INTERNATIONAL SILVER CO. 

WallingfDrd, CDnn. 

TRANSMISSION SYSTEM DESIGN AND ENGINEERING· STANDARD & SPECIAL COAXIAL CABLE 
• MULTICONDUCTOR CABLE· COMPLETE CABLE ASSEMBLIES· TEFLON' HOOK-UP WIRE 

*A DU PONT TRADEMARK 

eem /1969 See YELLOW SECTION for Local Offices, Phones 2969 



SECTION 6000 MoIiij,ffi. 

MicroCoax Close -Tolerance 
Miniature 
Solid-J acketed 
Coaxial Cables 

Uses of close-tolerance MicroCoax cables include: Advantages: 

• Microwave transmission and delay lines • Low loss 

• Totally shielded connections (mixers, klystrons, stripline) • Essentially total RF shielding 

• High-speed computer leads 

• Audio crosstalk suppression 

• Low-noise amplifier isolation 

• Easily soldered, stripped and connected 
• Close tolerance, resulting in a high degree of uniformity and 

reliability, both mechanically and electrically 
• Comprehensive mechanical and electrical test data available 

Specifications and Technical Data-la, 25, 50, 70, and 93 Ohm MicroCoax Cables 

Typical 

~ "";\ "";\ 
Attenuation db/l00 ft. , 

<:5 ;§ .~ ;§ sS' Y-; ..... !:: 

~ 
<:5 .~ ~ ~ ~. .$ Y-; .~ ~. i;' ~'" i§" !it' "t' ~ oto 4> y~~ l <t' ~. i;' .cstti ~ ~. ~. J' 'l:' ~ ~ ~ "",C:i # 

~ "" iStti !it' ~ ~ s: ~ C:i 
" ~ .~ .~ ~ e .::; ","'? ~. ~ ~ ~ ~ <.i <.i cq"' "? '<I Jj .$ Or ~ " ~ i;' ~ " ~ 

~ .J:/ <:f >< ,!!> ~ ~ ~ .... if' .$0 
<:! ~<>. <:::>~ ,.,'" ~ ~~ to"' to'" to'" $ ~'" " 

UT-8 50 .008 Copper .004 TFE .002 C 29.3 85 1/16 154 222 550 810 <0.1 
UT-13 50 .013 Copper .010 FEP .0025 SPCW 29.3 85 I!tS 105 152 381 592 <0.1 
UT-20 50 .023 Copper .017 FEP #37(.0045) SPCW 29.3 85 Ilr6 50 76 - - .10 
UT-34 50 .034 Cooper .028 TFE #32(.008) SPCW 29.3 100 Va 28 44 100 - .13 
UT-47 50 .047 Copper .037 TFE #29(.0113) SPCW 29.3 150 V, 26 36 87 130 .53 
UT-701 50 .070 Copper .059 TFE #25(.0179) SPC 29.3 150 Va 14.7 19.9 45.5 66.2 .75 
UT-85 50 .0865 Copper .0658 TFE #24(.0201) SPCW 29.3 150 Va 12.0 17.0 42.0 62.0 1.4 
UT-85C 50 .0865 Copper .0658 TFE #24(.0201) SPC 29.3 150 1;\ 12.0 17.0 42.0 62.0 1.4 
UT-85FC 50 .0865 Copper .0658 FEP #24(.0201) SPCW 29.3 150 1/8 17 26 55 90 1.4 
UT -141 48.8 .141 Copper .116 TFE #19(.0359) SPCW 29.5 200 V. 5.8 8.8 24.5 38 3.2 
UT-141A 50 .141 Copper .119 TFE #19(.0359) SPCW 29.3 200 V. 5.8 8.8 24.5 38 3.2 
UT-141B 50 .141 Copper .119 TFE #19(.0359) BeCu 29.3 200 V. 6.0 9.1 26.3 41.0 3.2 
UT -141C 50 .141 Copper .119 TFE #19(.0359) SPC 29.3 200 V. 5.8 8.8 24.5 38 3.2 
UT-141L 50 .141 Copper .119 HE #19(.0359) T 29.3 200 V. 45.0 65.0 154.0 250.0 3.2 
UT -141P 50 .141 Copper .119 IP #19(.0359) C 29.3 200 V. 6.0 9.1 26.3 41.0 3.1 
UT-141FC 50 .141 Copper .119 FEP #19(.0359) SPC 29.3 200 Yo 8.0 12.0 30.0 47.5 3.2 
UT-250 50 .250 Copper .214 TFE #14(.064) SPC 29.3 200 % 3.7 5.8 16.2 25.0 10.0 
UT-I0 10 .043 Copper .036 TFE #21(.0285) C 146.5 100 V. - -- - - -
UT-25 25 .034 Copper .024 TFE #28(.0126) SPCW 58.5 100 Va - - - - -
UT-70 70 .085 Copper .056 HE #29(.0113) SPCW 19.3 175 Yo 13.0 19.0 42.0 63.0 1.4 
UT-851 93 .085 Copper .073 HE #32(008) SPCW 15.5 150 Yo 15.0 21.5 51.0 76.0 1.4 
UT-93 93 .130 Copper .1055 HE #29(.0113) SPCW 15.5 175 V. 9.6 14.0 34.0 50.0 2.6 
UT-20-SS 50 .020 304SS .015 FEP #37(.0045) SPCW 29.3 150 VB - - - - .10 
UT-85-SS 50 .0865 304SS .0658 HE #24(.0201) SPCW 29.3 200 V. 26.5 39.0 95.0 - 1.2 
UT-141-SS 50 .141 304S$ .119 HE #19(.0359) SPCW 29.3 250 Y, 17.0 25.0 57.0 84.0 3.1 
UT-141-SSC 50 .141 304SS .119 TFE #19(.0359) SPC 29.3 250 V, 17.0 25.0 57.0 84.0 3.1 
UT-141AL 50 .141 Aluminum .119 TFE #19(.0359) SPCW 29.3 200 Yo 6.8 10.0 29.7 45.0 1.9 
UT-250AL 50 .250 Aluminum .214 HE #14(.064) SPC 29.3 200 % 5.0 7.5 20.0 34.0 6.4 
UT ·325 50 .325 Copper .285 TFE U7X(.0312) SPC 29.3 200 Y, 3.6 5.S 14.3 no 15.0 
UT-852 75 .085 Copper .067 TFE #29(.0113) SPCW 19.3 150 VB 13.0 19.0 42.0 63.0 1.4 

NOTES: SPCW ~ Silver Plated Copperweld Wire, SPC ~ Silver Plated Copper Wire, C ~Copper Wire. T ~ Tophet(l) C Wire, BeCu ~ Beryllium Copper Wire, 304SS ~Starnlm 
Steel, Type 304, TFE~ Tellon TFE Resin, FEP~ Tellon(2) FEP Resin, IP~lrradiated Polyethylene. (I) ~ Trade Name W. B. Driver, (2) ~ Trade Name E. I. Du Pont. 

CONDUCTOR MATERIALS 

Alloys or Pure Aluminum, Copper, 
Beryllium Copper, Iron, Nickel, 
Gold, Silver, Columbium (Niobi
um), Stainless Steel. 

DIELECTRICS 
ORGANICS: Teflon (TFE and 
FEP), KEL-F, PVC, RTV, Poly
styrene, Polyethylene. 

INORGAN ICS: Titanite, Alumina, 
Magnesium Oxide, Beryllium 
Oxide. 

2970 

CABLE ASSEMBLIES 
Fabricated from any of the standard Micro
Coax cables, these assemblies are fully tested 
for VSWR and attenuation characteristics. 
A large stock of connectors assures the engi
neer rapid delivery of either straight or 
formed units. Comprehensive VSWR and 
attenuation test data is also available on 
request. 

CUSTOM DELAY LINES 
The fabrication of any of the MicroCoax 
cn hjPQ listed in the above table into delay 
elements is one of our specialties. Obtaining 
the best combination of attenuation, size, 
shape, cost and weight can be best accom
plished by discussing your delay requirements 
with our engineering staff. 

STANDARD DELAY LINES 
Stock delivery of delay elements is available 
for prototype or production requirements. 
Cable sizes include UT-250, UT-141-A, UT-
85, UT-34 and UT-20. Delay values of 5, 10, 
25, 50 and 100 nanoseconds allow the cas
cading of these elements to obtain specific 
delay and attenuation characteristics. 

For further and more complete information, 
request Bulletin 203 from the MicroDelay 
Division. 

703R 

.~~® UNifORM TUBES, INC. 
~l~ Collegeville, Pa.19426 

PHONE: (215) 489-7293 • TWX: 510-660-6107 • TELEX: 84-6428 

See YELLOW SECTION for Local Offices, Phones eem /1969 



METHODS DESIGNED 
FOR BETTER QUALITY 
AND BETTER SERVICE 

An important feature in maintaining the quality of our 
products is our ability to design and construct the 
tools necessary to do the job. We guarantee continuous 
performance of equipment & continuity of production. 

The exacting specifications of Whitmor's space-age 
customers require a stringent quality assurance pro· 
gram. Our Q.C. meets Mil·Q·9858 & Mil-I· 45208 with 
modifications required by customers. The same quality 
consciousness is applied to commercial work. We guar· 
antee trouble free cable and wire! 

SHIELDED' • 
MULTI·CONOUCTOR STOCK CABLES / All wire 19 strand STOCK DUR·X·THANE® 

PAIIT CONDo NO. JKT. CABLE JKT. CABLE JKT. CABLE JKT. CABLE 
NO. AWG CONO. THICK. 0.0. THICK. 0.0. THICK. 0.0. THICK. 0.0. 

W-227* 22 7 .040 .280 .030 .260 .040 .305 .030 .285 
W·2212* 22 12 .050. .380 .030 .340 .050 .4(YS .030 .365 
W·2219* 22 19 .060 .450 .040 .410 .060 .475 .040 .435 
W·2227* 22 27 .060 .530 .040 .490 .060 .555 .040 .515 
W·2237* 22 37 .060 .580 .040 .540 .060 ':605 .040 .565 
W·224S* 22 .8 .0'60 .660 .050- .640 .0"60 .6as .0'50 .665 
W·2261* 22 61 .060 .iTO .050 .690 .060 .i35 .050 .715 
W·2272'" 22 72 .060 .775 .060 .775 .06-0 .BOO .060 .800 
W·207'" 20 .040 .300 .030 .280 .040 .325 .030 .305 
W·2012° 20 12 .050· .4~ .030 .360- :050 .425 .030 .385 
W·2019'" 20 19 .060 .4'75 -:-040·' .435 .060 .50'0 -:040 .• 60 
W·2027* 20 27 .060 .560 .040 .520 .060 .585 .040 .545 
W·2037'" 20 37 .0Em .610 .040 .570 .050 .640 .040 .595 
W·2048'" 20 '8 .066 .700 . 050 .680 .06-0' .725 .050 .705 
W-2061'" 20 61 .060 .750 .060 .750 .060 .775 .060 .775 -
W·2072'" 20 72 .060 .840 .060 .840 .060 .865 .060 .865 
W-187* 18 7 .040 .335 .030 .315 .040 .360 .030 .340 
W·1812'" 18 12 .050'- .450- '.040 .430 .050 '--:-475 .040 .455 
W·1819'" 18 19 .060 .550 .040 .510 .060 .575 .040 .535 
W·1827'" 18 27 .060 -:650 .050 .630 .060 .675 .050 .655 

-
W·1837'" 18 37 .060 .72"0 .050 -:-700 .060- .-j~r5 .050 .725 
W·1848'" 18 .8 .060 . 820 .060 .820 .060 .845 .060 .845 
W·1861'" 18 61 .060 .890 .060 .890 .060 .9Ts .060 .915 
W·1872* 18 72 .060 .995 .060 .995 .060 1.""02"0- .060 1.020 
W-167'" I. 7 .040 .370 .030 .350 .040 .395 .030 .375 
W·1612'" 16 12 .050 .500 .040 .480 .050 .525 .040 .505 
W-1619'" 16 I" .060 .600 .040 .560 .060 .625 .040 .585 
W·1627'" I. 27 .060 .685 .056 .665 .060 .710 .050 .590 
W-1637'" 16 37 .060 .755 .060 .75-5 :060 .780 .060 .780 
W-164S'" f6 .8 .060 .865 .060 .865~ .060 .890 .060 .890 
W·1661'" II; 61 .060 .935 .0GO .935 .060 .960 ---:-0"60 .960"" 
W-147* I. 7 .050 .420 .040 .400 .050 .445 .040 .425 
W·1412'" I' 12 .050 .550 .040 .530 .050 .575 .040 .555 
W·1419* I. 19 .060 .645 .050 .625 .060 .670 .050 .650 
W-1427'" f. 27 .060 .775 .060 .775 .060 .800 .060 .800 
W-12S* 12 5 .050 .445 .040 .400 .050 .470 .0' .425 
W·127'" 12 7 .050 .480 .040 .460 .050 .505 .040 .485 
W·1212'" 12 12 .060 .65'0 .050 .650 .060 .675 .050 .675 
W·1219'" 12 19 .060 .820 .060 .820 .060 .845 .060 .845 

"'Designate jacketing desired as follows: V=vinyl X=Dur·X·thane P=polyethylene N=neoprene· MiI·S·68SS· Class 2 . Grade 60 
EXAMPLE: W·1827P=Cable w/27 conductors, 18 gauge wire, w/polyethylene jacketing. "Add "S" to PART NO. for Shielded cable. 
Other constructions available on request using 1/32'" PVC inSUlation (3000 V, Military Type D); (600 V, Style 1015 U.l. Commercial) 

SECTION. 6000 

Whitnlor 
has what it takes 

to build cables 
for tough jobs! 

20,000 square feet housing modern, 

high speed equipment makes it 

possible to fill orders on a 

24 hour basis, if 

TECHNICAL DATA 
Whitmor Wire and Cable Corporation manu· 
factures a complete line of multiple con· 
ductor control cables. All conductors are 
Type C per MIL·W·16878, insulated for 
1000 V and 105° C. Cond uetors are color 
coded per MIL-STD 681. All conductors are 
planetary cabled and contra·helically laid 
with Mylar tape over the cable bundle. 
®Dur·X-thane is Whitmor's Registered T.M. for 

extruded Polyurethane . 

SHIELDED CABLES: Same specifications as 
above with additions of tinned copper 
braided shield over cable complex with 
85%·95% coverage to MIL·C·7078A, cables 
shipped on non-returnable reels . 

SHIELDING 

CABLED WITH OTHER WIRES 

INDIVIDUAL WIRES 
t> 

INSULATED, 
COLOR CODED, 
LETTERED AND 
IDENTIFIED. 

eem/1969 See YELLOW SECTION for Local Offices, Phones 



Look in the 
Green Section 
for 
Products and 
their Manufacturers 

Tell them 
you found them 

in eem 



electronic engineers master 

MANUFACTURERS AND SALES OFFICE DIRECTORY 
INCLUDING TRADE NAMES 

An alphabetical listing of more than 6,000 manufacturers supplying electronic equipment, instrumentation, components, 
matenals and fabrication services. Included are addresses, telephone numbers and key sales executives. Local Sales 
Offices are shown for those manufacturers who have product information in the Catalog Section (white pages). 
Trade Names (preceded by asterisk*), with descriptions of the products and names of their manufacturers; are inter
mixed alphabetically. 
Federal. Supply Code (FSC) numbers follow the names of those manufacturers who are currently supplying electronic 
equipment to the Federal Government. 
Bold Face fistings preceded by a large black square ind icate manufacturers who have product. information in the 
Catalog Section (white pages). Their page numbers are included. 
eem - Electronic Engineers Master, containing the catalogs of 871 manufacturers, is the only annual containing com
pletely verified listings of sales offices and/or sales representatives. Sales offices are listed by state and city under 
each manufacturer. Look fOr the sales office nearest you. Be sure to ask the sales office if there is a parts distributor 
nearby who handles the line in which you are interested. 

"A-LUM-O-AIRE air filters - Carey Elctrn. Eng. Co. Iowa Cedar Rapids, Engineering Services, 1026 Third 
"A-SCOPE interferometer - Varian Associates Ave., S.E., 319-366-1591 
AAI CORP., P.O. Box 6167, Baltimore, Md. 24204, Tel: 301-661.- Kans Prairie Village, Engineering Services, 7924-A State 

1400, TWX: 710-232-1800; 515. Mgr: R.M.Glucksman Line, (913) MI 9-4000 
..... FSC No. 97384 La New Orleans, IBL Engrg. & Sis., 1444 Calhoun St., 

A C ELCTRNS. CO., 11766 W. Pico Blvd., Lo.Angeles, Calif., 504-895-4793 
Tel: 213-478-4288; Sls.M9r: D.Balos ..... FSC 04203 Md Wheaton, Eastronics, 2401 Blueridge Ave., 301-942-

AC ELCTRNS. DIV., General Motors Corp., 7929 S. Howell Ave., 2363 
Milwaukee, Wisc. 53201, Tel: 414-762-7000, TWX: Mass Newtonville, Datech Assocs., 815 Washington St., 
414-322-8370; 515. Mge: A.E. Wasserman ..... FSC 617-527-5304 
No. 99974 Mich Farmington, Carter, McCormic&Peirce,lnc.,23995 

AC TRANSFORMER CORP .,89 Madison St., Newark, N.J. 07105, Freeway Pk. Dr., 313-477-7700 
Tel: 201-642-7574; Vice Pres: A.C. Greyson ..... Mo St. Louis, Engineering SerVices, 6717 Vernon Ave., 
FSC No. 9",9 415-968c1608 

• ACDC ELCTRNS., INC., 2979, N. Ontario St., Burbank, Calif. NJ MountainSide, JJS Assocs., Box 1205, 201-233-4562 
91504, Tel: 213· B49·2414, TWX: 910-498·2201; Sis. Mil: NY Lyons Falls, A & 0 DeVices, Box 365,315-348-
J. Hull ........ FSC No. 08742 " ..... , .......................... Pgs. 1818·1829 ,6631 

Cal San Francisco, W.J. Purdy Co., 312 Seventh St., Rochester, A & 0 Devices, 830 Linden Ave., 716-
St., 415-863-3300 586-8033 

Colo Denver, Waugaman Assoc., 2785 N.SIleer Blvd.,303- Ohio Cleveland, Carter, McCormic & Peirce, Inc., 3691 
255-5000 Lee Rd., 216-921-1360 

Conn Milford, Measurement Equip. Co., Inc., Box #272, Dayton, Carter, McCormic & Peirce, Inc., 3406 N. 
203-874-9222 Main St" 513-278-5873 

Fla Ft. Lauderdale, Beacon Elctrn. Assocs., Inc., Box Okla Tulsa, IBL Engrg. & 515" 5149 East 31st St., (918) 
10212, 305-564-4298 WE 6-6305 

Maitland, Beacon Elctrn. Assoc., Inc., Box 1278, Ore Beaverton, Northwest Instr. Co., 460 N .W.Cedar St., 
305-647-3498 503-644-8285' 

III Mt. Prospect, Cain & Co., Ironwood Dr., 312-253- Pa King of Prussia, JJS Assocs., Box 241 
3575 Tex Dallas, IBL Engrg. & 515., Inc., 219 Preston Royal· 

Ind Indianapolis, G & H 515., Box #71, 317-637-5048 Ctr. 6, 214-363-2921 
Md Bladensburg, G.L. Brown Assocs., 580L Annapolis Houston, IBL Engrg. & 515., Inc., 3403 Audubon #5, 

Rd., 301-779-1500 <7(3) JA 3-8360 
Mass Wakefield, Measurement EquiP. Co., Inc" 591 North FOR: Can, Montreal, Que., BRH Assocs., Ltd., 6338 

Ave., 617-245-4870 Victoria Ave., 514-733-5331 
Mich Southfield, G & H 515.,24001 Southfield Rd.,313-358- Can, Ottawa, Ont., BRH Assocs., Ltd., 1300 Carling 

1910 Ave .. 613-728-0113 
Minn St. Paul, Engineering Prods. Assoc., 2119 Grand Can, Willodale, BRH Assocs., Ltd., 184 Finch Ave., 

Ave .. 612-698-5531 W.,416-223-4008 
NY Great Neck, H.J. Krasner Assoc., 33 Great Neck Can, Vancouver, B.C., Canadian Dynamics, Ltd., 

Rd., 516-487-0690 8264 St. George St" 604-325-6014 
Liverpool, Cain & Co., 324 First St., 315-457-4871 A & 0 ELECTRICAL I NSTRS., 73-IH 88th St., Glendale, N.Y. 

NC Jamestown, Beacon Elctrn. Assocs., Box #503,919- 11227, Tel: 212-275-6516; Sis. Mgr: D.B. Schettini 
454-1010 * AD VENTURER tool &/or tackle boxes - Vlchek Plastics Co. 

Ohio Cincinnati, G & H 515., Box #37416,513-761-6185 *MAC analog to dig·ital converters - Singer-General Precision 
Cleveland, G & H Sis., 13690 Fox Hill Dr., 216- ADAR ASSOCS., INC., 73 Union SQ., Somerville, Mass. 02143, 

338-1122 Tel: 617-623-3131; 515. M9r: H. Lyndes 
Pa Bala Cynwyd, Cain & Co., One Bala Cynwyd Bldg., 

215-664-3797 
Tex Bellaire, R. Martin ASSQcs., Box 1002, 713-668-3877 

Dalias, R, Martin Assoc., 2626 W. Mockingbird La., 
213-358-3704 

Wash Seattle, J.J. Backer Co., Box #9327, 206-283-6470 
* ACE MHO potentiometer -Ace Elctrns. Assocs., Inc. 
ACIINCORPORATED,206 Industrial Ctr., Princeton, N.J. 08540, 

Tel: 609-924-3800, TWX: 609-921-2077; 515. Mgr: 
I D. Byers 
, ACR ELCTRNS. CORP., 160 5th Ave., NewYork,N.Y.10010, Tel: 

212-675-5520; 515. Mgr: N.C. Bates 
"ACU-MIN miniature labels - Brady W. H. Co. 
"ACU-RAM electrical discharge mach. - Siltronics, Inc. 
• A.D. DATA SYSTEMS, INC., 830 Linden Ave., Rochester, N. Y. 

14625, Tel: 716·381·2370; SIs. Mgr: N. J. Webb .. Pgs. 758, 759 
Ala Huntsville, Technical Assocs., Inc., Box 1443, 205-

881-8494 
Cal Cupertino, W.K. Geist Co., Box 746,415-968-1608 

Glendale, W.K. Geist Co., Box 5004, 213-245-9501 
Conn New Haven, Datech Assocs., 955 Dixwell Ave" 203-

865-1365 
Fla Orlando, Technical Assocs., Inc.; 2319 E. South St., 

305-424-5681 

SEE PAGE 352 TO GET YOUR COPY OF THE RADID-ELECTRONIC MASTER 

- • - - - - - -Advertisement- - - - - - - -
Adar Associates manufactures a complete 
line of high speed digital test equipment 
and systems. Equipment includes 25 MHz 
Data Generators, 10 mv-nsec Discriminators, 
MOS and bi-polar pulse generators, 15 MHz, 
2 and 4 phase MOS clocks and memory core 
analyzer. Systems include automatic and semi
automatic; parametric, functional and dynamic 
testers for MOSshiftregistersand LSlarrays. 

• ADC PRODS., 6405 Cambridge St, MinneapOlis, Minn. 55426, 
Tel: 612·929-7881, TWX: 910·576·2832; SI •• Mil: W. J. Holm 
beck. ....... FSC No. 10674 ...................... Pgs. 817-829, 2848, 2847 

Cal Burbank, ADC Prods., 99 E. Magnolia Blvd., 213-
849-5821 . 

Colo Denver, Williams Assocs., Inc., 4971 Jackson St., 
303-388-4391 

Fla Melbourne, CES Assocs., Box 1152, 305-254-2183 
III Chicago, J.C. Angel & Co., 2743 Peterson Ave., 

W., J1Z-878-Ub!>.l 
Mass Newton, V.J. Huntoon &. Assocs.,lnc.,2.7Z(;entre!::it" 

617-l44-!>811 

Minn 

Mo 

NM 

NY 
Ohio 

Okla 
Pa 
Tex 

St. Paul, R.G. Ragon, Inc., 1136 W. Larpenteur 
Ave., 612-488-6634 

Raytown, R.R. Burton 515., 9915 East 63rd St., 816-
358-5)70 

St. Louis, R.R. Burton >15. ~o., 10414 Uak Ave., 
314-429-7327 

AlbUQuerque, Williams &. Assoc" Inc., 4t.uwaShlng
ton St., N.E., 505-255-9632 

Dewitt, J.F. Wulfetange Div., Box 126,315-446-1218 
Great Neck, E.R.A., Inc., 330 Great Neck Rd., 516-

482-9320 
Rochester, T. Ferguson Sis., Inc" 228 Winton Kd., 

N., 716-482-77,7 
Albany, T. Ferguson 515., Inc., 1654 Central Ave. 
t:incinnati, J.W. Murray lSI. ASSocs., Inc., tsox llUlH, 

513-662-1616 
Cleveland, C.A. Robinson Co" Inc., 5010 Maytield 

Rd., 216-381-9049 
Tulsa, T .J. RayC.,Box45191,918-6U-l;1' 

b~\r~~~~~~ I~~~e~~~~~ fl'flE'n~~~ ~1~: m:lj[:lt3g 
Houston, J.A. Green Co., ,400 Montrose, 71)-,26-

2959 
Utah Salt Lake City, Williams & Assocs., Inc., 2461 >. 

Main St., 801-466-8709 
Wash Seattle, J.~. Jolly, Pier ,9, 'U6-6,4-'1,£ 
FOR: Can, Montreal, Que., Willer tngrg. & ,15. ~o.,1179 

Decarie Blvd" 514-747-9,16 
Can, To.ronto, Ont.,Willer 1:.ngrg.& ~ls"HSUUAvenue 

J<d., 41b-78.l-.lJ/J 
ADEC, INC" 86 FrelinghuysenAve" Newark, N.J.07114, Tel: 201-

248-1330; Sis. Mgr: D.L. Wiesen ..... FSC No.04848 
*AOF-31A automate direction finder - Narco Scientific Inds. * ADJ-A-CAPS capacitors, metallited - Chicago Condenser 
ADRE CO., 1005 South 26th St., Milwaukee, Wisc. 53204, Tel: 

414-384-6230; 515. M9r: G.S. Sutherland 
AEI INSTR. CO., Div. Andresen Enterprises, Inc., 3691 Lee 

Rd" Cleveland, Ohio 44120, Tel: 216-561-4100; 
515. Mgr: J.R. Andresen . 

• AEL, INC., P.O. Box 552, Lansdale, Pa. 19446, Tel: 215·822· 
2929, TWX: 510·661-4976; Sis. Mgr: I. A. Faye ........................... . 
........................................................................ Pg •• 540, 1326, 1650 

(American Elttrn. Labs., Inc.> 
Ariz Tucson,American Elctrn. L~bs., Inc., 1241W.Max-

milian Way, 602-622-7943 
Cal Los Angeles, American Elctrn. Labs., Inc., 8939 S. 

Sepulveda Blvd., 213-670-8755 
Ga Atlanta, American Elctrn. Labs., Inc., 2970 Buford 

Hwy., 404-633-3264 
NJ Red Bank, American Elctrn. Labs., Inc., 15 Peters 

PI,,201-741-0947 
Ohio Dayton, American Elctrn. Labs.,lnc.,Box3095,513-

434-6600 
Va Springfield, American Elttrn. Labs., Inc., 6629 Iron 

PI.,703-354-5700 
(Broadcast Representatives) 

Alas Juneau, Juneau Elctrns., 241 S. Franklin St. 
Ariz Scottsdale, Coronado Elttrns. Assoc., Box 3176, 

602-947-9060 
III 'ChicagO, Marsland.Assoc., Inc., 6699 Lincoln Ave. 
NJ E. Orange,' Friedman Assoc., Inc., 110 Halsted St. 

(Commercial Representatives) 
Ala HuntSVille, NBS, Inc., 902 Bob Wallace Ave., 205-

536-7786 
Ariz Phoenix, Sheller-Kahn Co., Box 1587, 602-258-7893 
Cal Sunnyvale, Waldman Assoc., 1094 W. Evelyn Ave., 

408-245-2500 
Colo Denver, E.W. Johnson Co., 1013fr W. Asbury Ave. 
Fla Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd St., 

305-584-0650 

2913 



AEL·ABR 

Ga 

Haw 

III 

Orlando, NBS, Inc.,2813 PrimroseCt.,30S-423-48S6 
Marietta, NBS, Inc., 893 Church St., N.W" 404-

422-6067 
Honolulu, Harkom Hawaii, Inc.,630 Piikoi St./ Tel: 

587-178 
Chicago, Communications El'lgr' l 7106 N. Western 

Ave.,312-761-0548 , 
Kans Overland Pk:, Penzner Assoc., Box 6264, 913-381-

0004 
Mass Needham, Addelco Corp., 56 Pickering St., 617-

Mo 

NJ 
NM 
NY 

444-4754 
St. louis, Penzner Assoc., Box 1912, Bechtold Sta., 

314-351-1547 
Metuchen, Bonn Assoc.,266 LakeAve.,201-549-9573 
Albuquerque, Shefler-Kahn Co., Box 8342 
Huntington Sta., Bonn Assoc., 9 Ridge Dr., 516-427-

4828 \ 
Syracuse, Lightstone Corp., 155 Pickard Bldg.,315-

454-3200 
Ohio Columbus, Mulligan & Mathias, 2011 Riverside Dr., 

Pa 

Tex 

614-486-2976 
Phi ladelphia, Bonn Assoc., 7217 Rising Sun Ave., 215-

725-2210 
Dallas, G. Weinreich & Assoc., 11554 E. Northwest 

Hwy., 214-321-2800 
Wash Bellevue, Cane-Jessup Co., Box 250, 206-454-0691 
FOR: Can, Weston, Ont., Conway Elctrn. Enterprises, 88-

90 Arrow Rd" 416-244-5655 
(Medical Representatives) 

Ariz Scottsdale, Coronado Elctrns.Assoc.,Box3176,602-

Cal 

Fla 

Haw 

III 

947-9060 
Pasadena, Palenscar Co., 1550 Mountain St., (213) 

SY 4-1662 
San FranciSCO, Lab-Items Assoc" Box 321, (415) 

GA 1-3172 
Eau Gallie, Dickerson Engr. Sales Co., 905 Harbor 

City Blvd., 305-254-1591 
Honolulu, X-Ray & Medical EquiP., 1157 S. King St., 

Tel: 503-124 
Skokie, Universal Sales & Supply, 5144 Main St., 

i3lZl OR 6-3650 
Kans Overland Pk" Penzner Assoc., Inc., Box 6462, (913) 

La 
DU 1-0004 

New Orleans, General Mfgrs. Agents, 1405 S. Broad 
St. 

Minn Minneapolis, T .B. Allen & Assoc., 4810 Excelsior 
Blvd., (612) WA 7-3861 

Miss Greenwood, L.R. Massey Co., Box 724, (601) GL 3-

NH 

NJ 

NM 

NC 

3038 
Hampton, Dahlstrom & Co., Woodbury Bldg., 603-

926-8223 
Ridgewood, R.N. Juntwait & Co., Box 295, 201-652-

9191 
Albuquerque, A.L.S. Elctrns., Box 11626,505-268-

9600 
Charlotte, Electro-Rep Assoc., 128 West 30th St" 

704-333-0451 
Ohio Cleveland, Dann Co., 1801 East 40th St,,216-391-

are 

Tex 

7240 
Lake Oswego, McMillan Elctrns" 16619 S.W. Maple 

Cir., 513-636-6257 
Ft. Washington, J.W. Houser Co., Box 313,215-822-

0790 
Houston, Texas Sales Reps" 3701 Kirby Dr., 1713) 

JA 3-6821 
Utah Salt Lake City, Coronado Elctrn. Assoc., 4422 

FOR: 
Emigration Canyon, 801-328-4459 

Can, Weston, Ont" Conway Elctrn,Enterprises,88-
90 Arrow Rd., 416-244-5655 

AKG, Div, North American Philips CO" Inc., 100 East 42nd St., 
New York, N.Y. 10017 

A & M INSTR., INC., Community Or., Great Neck, N.Y.11022, 
Tel: 516-487-0330, TWX: 510-223-0804; Sis. Mgr: 
J.D. Ezechel, Jr ...... FSC No. 15309 

AMAX ALUMINUM CO., INC., Foil Prods.Div.,6106S. Broadway, 
St. Louis, Mo. 63111, Tel: (314) HU 1-7000, TWX: 
314-556-0434; Sis. Mgr: J.H. Botaish 

AMBAC INDS., INC., 900 Old Country Rd., Garden City, N.Y. 11530 
AMC SEMICONDUCTOR CORP., 106 East 18th St., New York, 

N.Y. 10003, Tel: 212-677-8410, TWX:212-867-6996; 
Sis. Mgr: S.H. Pullman ..... FSC No. 01983 

• AMP, INC., Capitron Div., 155 ParkSt., Elizabethtown, Pa. 17022, 
T.I: 717·367·1105, TWX: 510·657·4561; Sis. Mgr: W. L. Pharo 
m.r.. ...... FSC No. 89110 .......... Pgs. 596, 830, 831, 1830, 1831 

Cal Hawthorne, J.B. Miller, 3138 W. EI Segundo Blvd., 

Fla 

III 

Md 

213-675-1186 
San Mateo, K. Pine, 1718 S. Grant, 415-345-9875 
Orlando, J.R. Hogaboom, 2203 Beatrice Dr., 305-

295-3927 
Deerfield, L.M. Reis, 945 Mountain Ur., >12-945-

4061 
Baltimore, J.R. Lambdin, Jr., 6220 Radecke Ave., 

301-866-4861 
Mass Needham, J.B.Sullivan,101 Lexington Ave.,617-444-

NJ 

Tex 

4839 
Willingboro, B.P. Kulwin, 47 Marboro La.,609-877-

2358 
Richardson, R.L. Perrenot,200 First Bank 1St Trust 

Bldg., (214) AD 1-2118 
• AMP, INC., Industrial Div. Box 3608, Harrisburg, Pa. 17105, 

T.I: 717·564-0101; Vice Pres. F. E; Howell .................. Pg. 760 
Cal Hawthorne, 3138 W. EI Segundo Blvd., 213-675-1186 
" Palo Alto, 4151 Middlefield Rd., 415-321-6292 
DC Washington, 7826 Eastern Ave., N.W., 202-829-3344 
Ga Atlanta, 2970 Peachtree Rd., N.W., 404-261-4151 
III Elk Grove Village, 1050 Morse Ave., 312-439-5800 
Mass Waltham,60 Hickory Dr., 617-893-4306 
Minn Minneapolis, 4600 West 17th St., 612-920-8210 
NJ Camden, 130 N. Broadway, 609-964-5055 

Englewood, 80 West St., 201-568-2913 

2974 

------------------------1 Ohio Columbus, 1890 Northwest Blvd., b14-4Bb-021b 
Tex Dallas, Box 45168,214-352-4852 
Wash Bellevue, 924 104th, N.E., 206-454-3013 * AN/FRA 88 rotatable log periodic antenna - Trylon, Inc. 

A.O.I.P. Assoc. Des Ouvriers En Instr. De Prec., 23 PI. Jeanne d' 
Arc, Paris 131 France . 

*AP-9C speaker system - Karlson Research & Mfg. 
• A.P. CIRCUIT CORP., 865 W.st End Ave., New York, N. Y. 10025, 

Tel: 212·222·0876; Sis. Mgr: D. Ellem ...................... Pg. 1277 
Va Fairfax, Schibley Assocs., Inc.,10604WarwickAve., 

703-591-3008 
*AP-WX speaker system - Karlson Research & Mfg. 
*AP-X speaker system - Karlson Researcn & Mfg. 
*APD SERIES - hard-wired coordinate digitizer - Data T ech"ology 
• APIINSTRS. CO., 11655 Chillicothe Rd., Ch.st.rland, Ohio 44026, 

Tel: 216·729·1611, TWX: 810-427·9230; Sis. Mgr: R. H. pugsl~! 
.................................................................................... Pgs. 1322, 1323 

I Ariz PhoeniX, Hytr'onic Meas., Incel 1017 N. Third St., 
682-253-6104 

Cal San Carlos, Electronic Engrg. Assoc., 1293 Laurel 
St .. 415-593-2189 

Temple City, API Instrs. Co., 5770 N. Rosemead 
Blvd., 213-287-0941 

Colo Denver, Bowden Engrg. & Sis. Co., 303-255-7144 

Ga 

III 

Kan 

Denv;O:l_3~r-40~f Meas., Inc., 4940 East 39th Ave., 

Atlanta, API Instrs •. Co., 175 W. Wieuca Rd., N.E., 
404-252-2445 

MI. Prospect, API Instrs. Co., 207 S. Emerson St., 
312-392-5770 

Prairie Village, Thunderbird Tech. Sis. & Services, 
Inc., 4014-A West 95th St., 913-642-7220 

Wichita, Thunderbird Tech. Sis. & Services, Inc., 
7707 E. Osie St., 316-684-3941 

Mass Framingham Centre, APllnstrs. Co., 14 Temp Ie St., 
617-873-9741 

Mich Detr2~J_:6J8 Instrs. Co., 15042 Fenkell Ave., 313-

Minn Minneapolis, R.W. Marshall Co., 6106 Excelsior 

Mo 

NJ 
NM 

NY 

Pa 

Tex 

Blvd 612-929-0457 
Hazelwoo~, Thunderbi rd Tech. Sis. &. Services, Inc., 

400 Brooks Dr., 314-731-4343 
Oakland, API Instrs. Co., Box 123, 201-337-6163 
Albuquerque, Bowden Engrg. & Sis. Co., 2633 Texas, 

N,E., 505-299-0473 
Albuqu-erQue, Hytronic Meas., Inc., 205 San Pablo, 

S.E.,505-268-3941 
New Hartford, KLM Assocs., 1 Nouvelle Pk., 510-

735-8525 
N. Syracuse, KLM Assocs., 201 S. Main St., 315-

458-6214 
Palmyra, KLM Assocs., 8 Bear Hill Dr., 315-597-

9716 
Newtown So., API Instrs. Co., 3545 W. Chester Pike, 

215-353-0772 
Ft. Worth, Carey-Wolf Co"Box 12425,817-138-1702 
Houston, Carey-Wolf Co., 4031 Broadway, 713-643-

2114 
Utah Salt Lake City, Hytronic Meas., Inc., 2022 S. Main 

St., 801-466-4924 
Wash Seattle, Comptronics, 3220-16th Ave., W., 206-284-

4842 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

A.R.F. PRODS .. INC., Gardner Rd., Raton, N.M. 87740, Tel: 
505-445-3665, TWX: 910-984-0561; Pres: A.H. 
Maciszewski ..... FSC No. 15196 

A.R.P. INDS., INC.,36 Bay Dr., E., Huntington, N.Y. 11743, Tel: 
516-427-1585; Sis. Mgr: H.C. Henderson 

• ARRA, INC., (Antenna & Radom. Research Assocs.,) 15 Harold 
Ct., Bayshore, N. Y. 11706, T.I: 516·231·8400, TWX: 510·227· 
6231; Sis. Mgr: P. L. Bleifer ........ FSC No. 09992 ............ Pg. 1646 

Ala Huntsville, Theall Corp., Box 3122, 205-852-1525 
Cal Los Angeles, Thorson Co., 6824 Melrose Ave., 213-

Colo 

Fla 
III 

931-0190 
Palo Alto, Thorson Co., 2443 Ash St., 415-321-2414 
San Diego, Thorson Co., 444 Olive St., 714-298-8385 
Santa Ana, Thorson Co" 2114 N.Broadway, 714-547-

6206 
Denver, Engineering Research Assoc., Inc., 231 

Detroit St., 303-377-8306 
Maitland, Theall Corp., Box 922, 305-647-4469 
Highland Pk" Feller Assocs., 3065 University Ave., 

312-433-3646 
Kans Kansas City, Impala, Inc., 5424 North 95 St" 913-

La 
Md 

Mass 
Mo 

NM 

NY 

NC 

Pa 

Tenn 

Tex 

Utah 

Wash 

EXP: 

299-9622 
Baton Rouge, Texport Co., Box 15218 
Baltimore, Doss Elctrns" Inc., 6660 Security Blvd., 

301-944-1900 
Cochituate, Micronic Assocs.,Bo. 162, 617-653-8229 
Hazelwood, Impala, Inc., 47 Village So. Shpg. Ctr., 

(314) TE 1-5454 
Kansas City,lmpala, Inc.,8905 Manchester,913-299-

9622 
. Albuquerque, Bowden Engr. & Sis. Co., 2633 Texas, 

N.E., 505-299-0473 
Great Neck, EAC Assocs., Inc., 55 Northern Blvd., 

516-466-9798 
Syracuse, Tesco Assocs., 2002 Teall Ave., 315-

463-4566 
Winston-Salem, Theall Corp., Box 11435,919-725-

9932 
Newton So., Holdsworth & Co., Box 298, 215-356-

8550 
Memphis, Texport Co., 5104 Capen St., 901-682-

4777 
Dallas, Texport Co., 2411 Farrington St., 214-631-

6270 
Houston, Texport Co., 8811 Gaylord,213-465-3031 
Salt Lake City, Engineering Research Assoc., Inc" 

2250 East 17 S.,801-485-9253 
Seattle, Thorson Co., 1767 15th Ave., 5.,206-325-

5009 
NY, HickSVille, EMEC, Inc., 55 E. Old Country Rd., 

516-931-3700 
*ARSM ·sub-miniature conllectors - American Corporation 
ASCOR/BERKEY TECH., Div. Berkey Photo, Inc., 25-15 50th 

St., Woodside, N.V. 11377, Tel: 212-932-4040; Mktg. 
Dir: E. Scheldon 

ASM CORP., 525 Truck La., Smithfield, N.C. 27577, Tel: 919-
934-3W4; Pres: C.W. Sharek 

*ASSM subminature coonectors - Astrolab Inc. 
*AT6A Flightguard solid-state transponder - Narco Sciehtific 
• ATR ELCTRNS., INC., 300 East 4th St., 51. Paul, Minn. 55101, 

Tel: 612·222·3791; Sis. Mgr: A. A. Goffstein .............. Pg. 1832 
*AZ PHOTO RESIST plating & etching resists - Shipley Co., Inc. 
AAVID ENGRG., INC.,30 CookCt.,Laconia,N.H.03246, Tel: 603-

• APM HEXSEAL CORP., 44 Hon.ck St., Engl.wood, N. J. 07631, 524-4443; Sis. Mgr: R.P. Davis ..... FSC No. 30161 
Tel: (201) LO 9·5700; Sis. Mgr: C. CzapinskL .... FSC No. 97539 ABACUS ELCTRNS. CORP., 10 Hudson Terr., Dobbs Ferry, N.Y. 
................................................................................................ Pg. 2687 10522, Tel: 914-693-1450; Sis. Mgr: M. Meola .... 

Ariz Pheonix, Howe & Howe Sis., 4109 North 18th St. FSC No. 08842 
Cal Encino, Porter Co., 17000 Ventura Blvd., 213-788- ABALON PRECISION MFG. CORP., 540 CasanovaSt.,Bronx,N.Y. 

2350 10474, Tel: (212) LU 9-5682; Pres: L. Orent 
Colo Littleton, Electronic Components Sis., 2340 W.Main ABBEON, INC., 179-15 Jamaica Ave., Jamaica, N.Y. 11432, Tel: 

St .. 303-798-8481 (212) AX 7-5600; Sis. Mgr: W.A. McCool 
Conn New Haven, Gerber Sis. Co., 29 Whalley Ave., 203- ABBEY ELCTRNS. DIV., Liquidonics, Inc., 200 Shames Dr., 

777-6279 Westbury, N.Y. 11590, Tel: 516-333-6340; Sis. Mgr: 
Orland~, Buchanan & Abrams, Box 6026,305-423- M. Schoenberg ...... FSC 14458 

8995' ABBOTT PRODUCTS, INC., 14-10 123rd St., College Paint, 
Fla 

III Oak Park, Hill & Gray, Inc., 821 Garfield, 312-378- N.Y., Tel: (212) FL 8-1400; Pres: B.A. Jacobson 
7050 ABBOTT SCREW & MFG. CO., 6525 N. Clark St., Chicago, III. 

Ind Ft. Wayne, Val-Skol Sis., Inc., 510 Ft. Wayne Bank 60626, Tel: 312-761-8400, TWX: 910-221-5172; Sis. 
Bldg., 219-142-9122 Mgr: G. DeMart 

Kans Overland Park, Penzner Assocs., Inc., 5600 West • ABBOTT TRANSISTOR LABS., INC., 5200 W. Jefferson Blvd., 
95th St., 913-381-0004 Los Ang.les, Calif. 90016, Tel: (213) WE 6·8185; Sis. Mgr: 

Md Silver Spring, N.KronstadtAssocs.,811 Silver Spring R. Baldarrama ........ FSC No. 15755 ...... Pgs. 1834-1851,2848·2852 
Ave., 301-585-6141 ABESTO CORP., Ackerman St., Bloomfield, N.J. 07003, Tel: 

Mass E. Long Meadow, Gerber Sis. Co., 24 Maple Ct., 201-338-6814; Sis. Mgr: R.W. Kay 
413-525-3059 *ABLEBOND adhesives - Ablestik Adhesive Co. 

Waltham, Gerber Sales Co., 116 Second Ave., 617- *ABLEFOAM foam - Ablestik Adhesive Co. 
8,1-8040 ABLESTIK ADHESIVE CO., INC., 833 West 182nd St., Gardena, 

Minn Minneapolis, Servco, 521 South 7th St.,612-339-8611 Calif. 90247 
Mo St. Louis, Penzner Ass.ocS. t Incor Box 1912, Bechtold 

NJ 
NM 

NY 

Sta., 314-241-4385 
Englewood, R. Solins, 44 Moneck St., 201-569-5700 
Albuquerque, Electronic Components Sls" Box 3087, 

Sta. 0,505·344-3981 
Mt. Vernon, Friedman-Smith Elctrn. SIs o1 Inc., 519 

S. Fifth Ave., 914-664-4866 
Syracuse, Rep Tech, Inc., Box 98,315-454-0761 

Ohio Cleveland Hgts., Val Skol 515., Inc., 2417 Cedar Rd., 
216-321-0266 

Pa Paoli, T. Griffin Co., 46 Darby Rd., 215-647-1550 
Tex . Dallas, R.P. Volteler,3508 GreenvilieAve.,214-823-

2320 
Utah Salt Lake City, Electronic Components Sis., Box 2066, 

801-262-3700 
Wash Bellevue, Farwest Agencies, 12410 Southeast 32nd St 

206-741-1515 
EXP: NY, New York, Lindor Int'l. Corp., Ten East Fortieth 

St., 212-685-6740 
A.P.W. CO., INC., 72 W. Main St., Rockaway, N.J. 07866, Tel: 

201-627-0643; Sis. Mgr: A.K. Pfeil 
*AR chemicals - Mallinckrodt Chemical Works 

* Trade Name-See Mfr. Listing 

- - - - - - - -Advertisement- - - - - - - -
The Ablestik product line includes premixed, 
degassed, and frozen adheSives and potting 
compounds packaged in container sizes most 
adaptable for customer use. These compounds 
include almost any commercially available 
adhesive, customer developed formulations, 
and custom formulated compounds. Ablestik's 
proprietary products include Ablefoam #1 
a delayed action foam-in-place epoxy foam, 
rapid cure ultraviolet activated adheSive, 
electrically conductive copper, adhesive and 
other unique adhesive and potting compounds, 

ABLETECH, Div. Ablestik Labs., 544 West 182nd St., Gardena, 
Calif. 90247, Gen'l. Mgr: R.E. Herzman 

ABRAMS INSTR. CORP., 606 E. Shiawassee St., Lansing, Mich. 
48901, Tel: 517-484-9441, TWX: 810-251-0785; Sis. 
Mgr: G. Michael ..... FSC No. 00048 

* ABRAX test instrs.-Abbeon, Inc. ' 

eem/l969 



• •. including Federal Supply Codes (FSC) where available 

ABSCOA INOS., 1071 W. Arbor Vitae, Inglewood, Calif. 90301, 
Tel: 213-678-3931, TWX: 213-673-3619; Sis. Mgr: 
J.J. Cassidy ..... FSC No. 02310 

* ABSOLUTE air filter - Cambridge Filter Corp. 
*ABSORBEO low-carbon oils - Houghton & Co. 
ABTRONICS, INC., P,O, Box 712, Livermore, Calif. 94550, Tel: 

415-447-4785; Sis. Mgr: H,M. Owren ..... FSC 16097 
*ACCEL Shaft couplers - Britec Ltd. 
ACCEL ELCTRN. PRODS, CO., 3040 N. San Gabriel Blvd., S. 

San Gabriel, Calif. 91777, Tel: 213-288-5448; Sis. 
Mgr: H,B. Hermann ..... FSC No. 30515 

... ... ... ... ... .. .. -Advertisement- ............... .. 
LOW COST HEAT SINKS OFF THE SHELF 
FOR ONE DAY DELIVERY ANYWHERE IN 
U.s,A, 30 Standard Heat Sink types provided 
with standard T03, T06/T036 and Stud semi
conductor mounting hole patterns are stocked 
in depth at factory.lmmediateresponsetoyour 
inquiries regarding volume production of heat 
sink types you now use or special shapes you 
require, factory direct sales accepted. 

* ACCELOGRAPH planar accelerometer-Humphrey,lnc. 
ACCESSORY CONTROLS & EQUIPMENT CORP., 805 Bloomfield 

Ave., Windsor, Conn. 06095, Tel: 203-688-4986; Sis. 
Mgr: C.L. Osterling 

ACCRATRONICS SEALS CORP., 2121 Kenmere Ave., Burbank, 
Calif. 91504, Tel: (213) TH 3-1500; Pres: W. Fisch 
..... FSC No. 21080 

* ACCU-PRESS screen press - Etchomatic, Inc. 
* ACCU-PROBE spectrometer sniffer - Veeco Instrs., Inc. 
*ACCU-TEM P temperature instrumentation" Beacon Electronics 
*ACCUDATA signal conditioning equipment ... Honeywell 
* ACCUDERM thickness tester - Unit Process Assemblies, Inc. 
*ACCUMODE signal conditioner - Endevco Corp. 
*ACCUPOWER power sys. - Borg-Warner Controls 
• ACCURATE ELCTRNS. CORP., Box 935J, Elyria, Ohio 44035, 

Tel: 216·365·1211; Sis. Mgr: J. F. Seybold ........ FSC No. 11375 
................ .............. , .................................................................... Pg. 832 

Ind Ft. Wayne, Menze Sis., Inc., 6010 Lower Huntington 
Rd,,219-747-5616 

Md Towson, Leff Sis. Assocs., 408 York Rd., 301-823-
0774 

NJ Somerville, Leff Sales Assocs., Box 110, 201-725-
9470 

NY Fayetteville, T.H. Marden, Inc., 15 OldE.DykeWay, 
315-637-9836 

Ohio Cleveland, J,H. Clark,3570Warrensvilie Center Rd., 
210-991-2000 

Pa Wynnewood, H.J. Fairbanks,420 Chichester La., 215-
642-5816 

EXP: Ohio, Rocky River, R.L. Foote, 210'30 S. Bend Cir., 
216-333-5630 
- .- - - - - - -Advertisement- - - - - - - -
AECIs Terminal Blocks, Boards, Strips, and 
other Connectors are made for the appliance, 
electroniC, electrical, automotive and other 
industries. These are available as standard 
components from stock tooling or made to 
your indiVidual spec. AEC also supplies high 
lJolume small metal stampings in ferrous and 
non-ferrous materials. Threaded stampings 
ar·e a specialty with AEC. Request standard 
components catalog. 

ACCURATE SPRING MFG. CO., United-Greenfield Div., TRW, 
Inc., 8747 W. Palmer St., River Grove, III. 60171, 
Tel: 312-456-2700; Sis. Mgr: R.J. Madden 

* ACCURAY at! prods,-Industrial Nucleonics Corp. 
ACCURIDE DIV., Standard Precision, Inc., 123!l S. Shoemaker 

Ave., Santa Fe $prings, Calif. 90670, Tel: 213-944-
6236; Sis. Mgr: J. Dimopoulos ..... FSC No. 16499 

*ACCUSPEDE ac & de motor control sys. - Borg-Warner Controls 
* ACCUTRON instruments-Bendix Corp, 
*ACCUTRON oscillators & tuning forks - Bulova Watch Co., Inc. 
• ACCUTRONICS, INC., 628 North St., GenBYa, III. 60134, Tel: 

312·232·2600; 515. Mgr: W. C. Benson ........ FSC 16484 ......... . 
................................................... ............ .................. Pgs. 1058·1067 

Cal Palo Alto, Nor-Cal Assocs., 999 Commercial St., 
415-328-6616 

Mass Needham, Addelco Corp., 56 Pickering St.,617-444-
4754 

Minn St. Paul, Debeck Assocs., 2119 Grand Ave., 612-
698-5531 

~Y Ilion, RJC Assocs., 294 Second St., 305-894-9363 
Liverpool, RJC Assocs., 219 Oakridge Terr., 315-

457-3220 
Pa Ardmore, W,DuggarCo.,412E.$pringAve.,(215) MI 

9-0889 
Tex Ft. Worth, W.P. Fralia Co., Box 12625, (8m PE 8-

2394 
*ACE lock - Chicago Lock Co. 
*ACE fast firing scr - International Rectifier 
ACE COIL & ELCTRNS. CORP., 916 Lincoln Hwy., Metuchen, 

N.J. 08840, Tel: 201-548-3580; Sis. Mgr:F.Sampson 
..... FSC No, 21458 

ACE ORILL CORP., 2600 E. MaumeeSt.,Adrian, Mich., Tel: 313-
265-5184, TWX: 510-450-2170; Sis. Mgr:E.J.Peters 

ACE ELCTRN, ASSOCS., INC., 99 Dover St., Somerville, Mass. 
02144, Tel: 617-623-3800, TWX: 710-348-0107; Sis. 
Mgr: N. Curtis ..... 02297 

ACE PLASTIC CO., INC., 91-54 Van Wyck EXPwY.,Jamaica, N.Y. 
11435, Tel: 212-523-5500; Sis. Mgr: S. Seidman 

ACE P LAST IC I NDS"I NC., 99 Dover St., Somerv i lie, Mass. 02144, 
Tel: 617-623-3800, TWX: 617-625-9682; Sis. Mgr:J. 
Kopelman 

ACE SPRING MFG. CO .. INC., 150 32nd St., Brooklyn, N.Y. 11232, 
Tel: (212) ST 8-0100; Sis. Mgr: L. Edwards ..... 
FSC No, 83909 

* ACEPOT potentiometers -Ace Elctrns. Assocs., Inc. 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

* ACESET trimmer - Ace Elctrns. Assocs., Inc. 
* ACETRIM potentiometer-Ace Elctrns. Assocs.,lnc. 
ACIM PAPER CO., Mica Paper Div., 1400 Plaza Ave., New Hyde 

Park, N,Y. 11040, Tel: 516-437-6672; Sis. Mgr: 
M.D. Heyman 

*ACITROL pickling inhibitor - Houghton & Co. 
ACKERMAN ENGRAVERS, INC., 43-22 36th St. Long Island City, 

N,Y., Tel: (212) EM 1-2266; Sis. Mgr: H.F. Retzlaff 
ACKERMAN GOULD CO., INC., 10 Neil Ct., P.O. Box 188, 

OceanSide, N.Y .11572, Tel: 516-678-4110; Sis. Mgr: 
A.P. Fiorey 

* ACME motion picture equip, - Photo-Sanies, Inc . 
ACME BATTERY CORP., 700 Canal St., Stamford, Conn. 06904, 

- Tel: 203-324-4125; Pres: L.Schub ..... FSC·No.81852 
ACME CHEMICAL & INSULATIONCO.,166 Chapel St., New Haven, 

Conn. 06513, Tel:203-562-2171; Sis. Mgr: R. Hedberg 
• ACME ELECTRIC CORP., 28 Water St., Cuba, N. Y., Tel: 716; 

968-2400, TWX: 510·245·2700; Sis. Mgr: F. J. Van Alstyne 
........ FSC No. 00159 ................................................ Pgs. 1833, 2845 

Ala Birmingham, Hopper & McCoy, Box 20122,205-822-
2536 

Ariz Phoenix, R,A. POister, 3922 North 30th Ave., 602-
266-0043 

Cal Oakland, Baxter Co., 3440 Adeline St.,415-654-3177 
Colo Denver, B.T,Clark,211-212Wazee Market,303-222-

4893 
Conn E. Granby, W.J. Frey, Wynding Hills Rd., 203-658-

Fla 

Ga 

III 

Ind 

0196 
Miami, Glenn Assocs., Inc., 3615 Northwest 47th 

St., 305-633-4606 
Orlando, Glenn Assocs., Inc., 680 Fairvilla Rd., 

305-293-7482 
Atlanta, Hopper & McCoy, 870 Northside Dr., N.W., 

404-872-5802 
Chicago, Weinstein & White, Inc., 1334-40 W. Fulton 

St., 312-243-1155 
Indianapolis, Electric Sales, Inc" 25 N. Pine St" 

317-635-0144 
Kans Prairie Village, R.E. Gooley Co., 5801 Outlook Bldg., 

Ky 
La 

913-642-3233 
LOUisville, Pfeiffer Sis. Co., Box 7044,502-896-9876 
New Orleans, General Mfrs. Agents, Inc., 1405 S. 

Broad,504-822-0571 
Mass Wollaston, R. Chambers, 29 Bromfield St.,617-472-

3086 
Mich Warren, J, Kinnear & Co., 3019 E. Eight Mile Rd., 

313-759-1213 
Minn St. Pa.l, H, Cullen & Assocs., 1595 Selby Ave., 612-

Mo 

Neb 

NJ 
" 
NY 

NC 

646-7371 
St. Louis, A, Haumesser Co., 6378 Delmar,314-727-

4955 
Omaha, 0.1, Wahl, 9730 Florence Hgts. Blvd., 402-

451-4276 
Cherry Hill, V.J. Benham, Box 245, 609-429-1212 
S. Orange, A.W. King, 305 Prospect St., 201-763-

3554 
Binghamton, J. Milne, Box 747, 607-797-2019 
Manlius, E.D.Sweeney,4583 Brookhill, 315-682-6915 
Olean, R,L. Varley, Box 100,716-372-8272 
Rochester, G.N. Mergel, 130 Lysander Dr., 716-334-

6909 
W.lslip, M.D. Montie, 558 Higbie La.,516-587-5953 
Greensboro, Barber-Ayers & Assocs.,825 Goldsboro 

St .. 919-273-3629 
Greensboro, R.M. Stelmack,1902 Starlight Dr ,,919-

299-7457 
Ohio Cleveland, Baehr-Greenleaf &Assocs.,14700 Detroit 

Ave., 216-221-9030 
Tenn MemphiS, C.J. Roderick & Co., 212 N. Lauderdale 

Va 

St .. 901-523-1434 
Nashville, Hopper & McCoy, 2615 Davidwood Ct., 

615-883-7557 
Stafford, M.C. Kenworthy, Box 140, Rte. 3, 703-

659-2395 
Wash Seattle, H,M. DennY, 3410 16th Ave., W., 206-282-

7200 
Wisc Fond du lac, Weinstein & White, Inc., 349 East 12th 

St., 414-921-7868 
ACME LITE PRODS, CO.,INC., Congers, N.Y. 10920, Tel: CO 8-

6644; Pres: M. Fletcher 
AC ME MFG. & GASKET CO., 738 North 41 St., Philadelphia, Pa. 

191~4, Tel: (215) EV 6-8622; Gen'l. Mgr: H. 
Wagenseller 

ACME MODEL ENGRG, CO., 654 Bergen Blvd., Ridgefield, N.J. 
07657, Tel: 201-943-7650; Sis. Mgr: A. Asfar 

*ACME/POLYGON transformers - Polygon Services Limited 
ACME RESIN CO., Div. Corn Products Co., 1401 Circle Ave., 

Forest Pk., III. 60130, Tel: 312-366-4715; Sis. Mgr: 
R.E. Wright 

ACME RIVET & MACHINE CORP., 1116 Edgewater Ave., Ridge
field, N.J, 07657, Tel: 201-941-1050; Sis. Mgr: G. 
Silverstein 

ACOLOR layout dye - Phillips Process Co.,* 
* ACO-THERM PYROMETER heat meas. device- Electronic 

Development Labs., Inc. 
• ACOPIAN CORP., P.O. Box 585, Easton, Pa. 18042, Tel: 215· 

258·5441, TWX: 510-651-4919; Sis Mgl: J. F. Whitaker ..... : .. fSC 
No. 14749 ................................................................ Pgs. 1852, 1853 

Ala HuntSVille, Gentry Assocs., Inc., 2109 W. Clinton 
Ave., 205-534-9771 

Ariz Scottsdale, Compar Rocky Mt., Box 1607, 602-947-

Cal 
4336 

Downey, Wieler & Co., 10842 S. Paramount Blvd., 
Zl3-861-9223 

Colo Englewood, Compar Rocky Mt., 300 E. Hampden 

Fla 

Ave .. 303-781-0912 
Redwood City, Held & Mollard, Inc., 1494 Oddstad 

Dr., 415-369-4871 . 
Orlando, Gentry Assocs., Inc., 550 BumbyAve.,205-

424-0730 

Ga 

III 

Md 

ABS·ADA 
Atlanta, Gentry Assocs., Inc., Box 13513, Sta. K, 

404-233-3816 
Chicago, Potter-Mac Co., 6027 N. Northwest Hwy., 

312-775-6626 
Baltimore, Doss Elctrns., 6660 Security Blvd., 301-

944-1900 

, 

Mass Lynnfield, New England Mktg. Assoc.,lnc.,55Salem 
St., 617-245-9530 

Minn Minneapolis, Kirkeby & Assocs., Inc., 821 Second 

NM 

NY 
" 

NC 

Ave" N., (612) FR 7-3239 
Albuquerque, com par Rocky Mt., 2125 San Mateo 

Blvd., N,E., 505-265-1020 
Latham, L-Tron Corp., Box 114, (518) ST 5-5032 
Rochester, L-Tron Corp., 74 Thorton Rd., (716) 

ID 6-4410 
Skaneateles, L-Tron Corp., Box 147,315-685-6172 
Woodbury, J.N. Sweeney & Co., Inc., N. 5 Fox 

Meadow Ct., 516-692-4222 
Charlotte, J. Rudisill Assocs., 2009 N. Tryon St., 

704-377-6901 
Ohio Cleveland, J.C. Hofstetter Co., 742 Denbridge Dr., 

Ore 

Pa 

Tex 

216-449-0944 
Dayton, J.C. Hofstetter Co., 3605 N. Dixie Dr., 513-

278-6721 . 
Portland, J. LeBrun Co., 1123 S.W. Yamhill St., 

503-226-3864 
Reading, Beil & Whitaker, Inc., 3623 Jacksonwald 

Ave., (215) FR 5-6837 
Richardson, Texelec, Inc., 2500 Little Creek Rd., 

214-235-3821 
FOR: Can, Toronto, Ont., Ahearn & Soper, Ltd., 844 Cal-

edonia Rd., (416) RU 9-4325 
ACOUSTECH, Div, Koss Elctrns., Inc., 2227 North 31 St., 

Milwaukee, Wisc. 53208, Tel: 414-444-9442 
* ACO.USTECH amplifiers, speakers, tuners - Koss Elctrns., Inc. 
* ACOUSTIC MI RROR transducer dispersion device - Alcor, Inc. 
* ACOUSTICON hearing aids - Dictograph Prods .. Inc. 
ACOUSTONE CORP .. Div. Newcastle Fabrics, 80 Wythe Ave., 

Brooklyn, N.Y. 11211, Tel: (212) ST 2-5560; Sis • 
Mgr: G. Backer 

ACOUSTRONICS,INC.,156 Olive St., Huntington, N.V .11746, Tel: 
<.516) HA 1-1331; Sis. Mgr: E. Copel 

*ACRA-COTE lens coating - Pacific -Universal Prod. Corp. 
*ACRA-KLEEN lens cleaner - Pacific Universal Prod. Corp. 
ACRO PRODS. CORP ,,1410 S. Aberdeen St., Chicago, III. 60608, 

Tel: 312-226-1818; Sis. Mgr: A. Monge .. FSC16465 
ACROMAG, INC., 30765 Wixom Rd., Wixom, Mich. 48096, Tel: 

313-624-1541; Sis. Mgr: R.G. Hennings 
ACROMARK CO., 60 Locust Ave., Berkeley Hots., N.J. 07922, 

Tel: 201-464-6474; Sls.·Mgr: W. Schmidt 
*AC ROTI MER multi-switch timers - General Ti11e Corp. 
*ACRYFLEX F acrylec coated sleeving - SuflexCorp. 
* ACRYLENS plastic lenses- Lancaster' Glass Corp. 
*ACTA hot dip tinning - Electrovert Inc. 
* ACTANE acid pickling compounds- Enthone, Inc. 
*ACTlON,lPAGE paging system· Action! Systems Co. 
*ACTION/PAGE personal pocket paging - Conn. Consol.lnds.lnc. 
ACTION SYSTEMS CO"34 Cambridge St., Meriden; Conn. 06450 
ACTIONCRAFT PRODS" INC., 2 Yennicock Ave., Pt. Washington, 

N,Y., Tel: 516-883-7444; Sis. Mgr: H,A. Lamkin 
* ACTIVATE neutron foils - Nuclear Equip. Chemical Corp. 
*ACTO automatic microwave frequency extender - Systron-Donner 
ACTON ASSOCS., 100 Thompson St., Pittston,Pa.18640, Tel: 717-

654-0612; Sis. Mgr: J. Mazur 
- - - .. - .. - -Advertisement- .. - - - - - .. 
Fluoroetch - Pre-Bonding Treatment for fluoro
plastics. A safe, easy way to insure reliable 
bonds on all fluorocarbon materials. HGX 
Mercury Decontaminant .. for protection a
gainst Mercury Vapor Poisoning where mer
cury spills occur or where mercury is used 
in production. Send for free literature. 

ACTON LABS., INC., Sub. Bowmar Instr. Corp., 531 Main St., 
Acton, Mass. 01720, Tel: 617-263-7756, TWX: 710 
347-1441; Sis. Mgr: J.R. Mahoney ..... FSC No. 
03860 

ADAGE, INC., 1079· Commonwealth Ave., Boston, Mass. 02215, 
Tel: 617-783-1100, TWX: 710-330-0141; Sis. Mgr: 
I.R. Schwartz 

ADALET MFG. CO" Div. Scott & Fetzer Co., 4801 West 150th 
St., Cleveland, Ohio 44135, Tel: 216-267-9000; Sis. 
Mgr: J,C,H. Larsen ..... FSC No. 73389 

ADAM SPENCE CORP"3856 Park Ave., Edison, N.J. 08817, Tel: 
201-494-1900, TWX: 710-998-0575; Sis. Mgr: M. 
Evans 

AOAMS & ASSOC., INC., 1062 N. Orange Grove Ave., Hollywood, 
Calif., Tel: 213-656-6535; Sls.Mgr: J.G. Souchot 

ADAMS RITE MFG. CO., 540 W. Chevy Chase Dr., Glendale, 
Calif., Tel: 213-251-1095; Sis. Mgr: J.E. Randall 

• ADAMS & WESTLAKE CO., SUb. Allied Prods. Corp., 1025 
N. Michigan St., Elkhart, Ind. 46514, Tel: (219) CD 4-1141, 
TWX: 219·522-3102; Sis. Mgr: A. C. Johnson ...... Pgs. 2163·2192 

Cal Buena Pk" A.W. Nash Co., 8560 Roland St., 714-
521-6192 

San· FranCiSCO, Pacific Coast Instr. Co., Inc., 1161 
Folsom St., 415-621-1753 

Colo Denver, B,E. Russell Co., 8112 Grant St., 303-288-
2994 

Conn Berlin, White Sis. Co., Inc., Box 122, 203-224-0423 
Fla Clearwater, W.B. Wimberly Co., 532 S. Ft. Harrison, 

III 

813-446-7072 
Orlando, W.B. Wimberly Co., 500 S. Osceola, 305-

425-3083 
Chicago, Adams & Westlake Co., 135 S. LaSalle St., 

312-346-6232 
Joliet, Century Engrg. &Sls.,Ltd.,1256W.Jefferson 

St., 815-725-3712 
Mass Needham, White Sis. Co., Inc., 20 Chestnut St., 617-

444-3676 
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ADA·AGA 

Mich Royal Oak, R.H. Jackso~ Co., 200 S. Washington Ave., 
313-542-5059 

Minn Minneapolis, F.B. Hill Co., 6110 Excel,ior Blvd., 
612-929-6727 

St. LouiS, Wells-White Co., 7607 Page,314-726-2511 
Mo Independence, Wells-White Co., 1200 Whitney Rd., 

(816) CL 7-2091 
NJ Newark, Adams & Westlake Co., 744 Broad St.,201-

623-6532 
NY Fayetteville, M.P. Andrews, Inc., 319 Mott Rd.,315-

637-3144 
Ohio Cincinnati, Beedle Equip. Co.,6900 Silverton Ave" 

513-793-0140 
Cleveland, S. Vereb & Assocs., 4619 East 93rd St., 

216-271-2066 
Okla Tulsa, Southland Engr. & Sis. Co., Inc., 6740 South 

Pa 

Tex 

66th E. Ave., 919-622-4846 
Pittsburgh, R.F. Clark Co., 10517 Lindberg Ave., 

412-242-9500 
Radnor, \N.H. Cordray 51sa CO" One Radnor 5ta., 

215-687-1366 
Houston, Southland Engrg, & Sales, Inc., 5810 

Schumacher La., 713-782-4575 
Richardson, Southland Engrg. & 51,., Inc., 777 S. 

Central Expwy., 214-231-2373 
Wash Seattle, Eicher-Richards Co., 2727 N.E. Blakeley 

St., (206) LA 3-7888 
*ADAPT -O-FLEX wrench - Dresser Industries, Inc. 
*ADAPTURN numerical measuring sys. - Ferranti-Packard Ltd. 
*ADAS airborne recorders - Lockheed Aircraft Servo Co. 

*ADAS II acquisition sYS. - Lockheed Aircraft Service Co. 
ADCOLA PRODS. PTY., LTD., 22 Firth St., Doncaster 3108, 

Victoria, Australia, Sis. Mgr: A.L. Royston 
*ADDALUX metal halide light - Berkey Photo, Inc. 
*ADDAPLUG patch cord - Associated Engrg. Corp. 
ADDINGTON LABS., INC., 1043 DiGiulio Ave., Santa Clara,Calif. 

95050, Tel: 408-248-5511, TWX: 910-338-0138; 515. 
Mgr: M.L. Jaggars ..... FSC No. 27338 

- - - - - - - -Advertisement~ - - - - - - -
Addington Laboratories manufactures a quality 
line of microwave products for both military 
and commercial applications. This line in
cludes Ferrite Circulators, Isloators and 
Switches, Solid-State Sources, Multipliers, 
amplifiers and subsystems and TWT Gain 
Equalizers. 
For further information, contact your nearest 
sales representative or Addington Laboratories 
directly. 

ADDISON ELECTRIC CO., INC., 1101 Bristol Rd., Mountainside, 
N.J. 07092, Tel: 201-233-6010; 515. Mgr: L.J.Paicer 

*ADDS 900 advanced data display systems - !>anders Associates 
*ADE germanium power transistors - Motorola Semiconductor 
ADEL DIV., DeLaval Turbine Calif., Inc., 10717 Van Owen St'1 

Burbank, Calif. 91503, Tel: 213-762-1131, TWX: 
910-499-2176; Sis. Mgr: W.L. Zimmerman' 

ADHESIVE PRODS. CORP., 1660 Boone Ave., Bronx, N.Y., 51,. 
Mgr: M.s. Peters 

* ADJUST -A-BOX adjustable box wrench - Hunter Tools 
* ADJUST -ANGLE ind, thermometers - Weksler Instrs. Corp. 
ADJUSTABLE BUSHING CORP., 11905 Vose St., N. Hollywood, 

Calif. 91605, Tel: 213-875-2316; Sis. Mgr: J.J.Bahr 
...... FSC No. 06481 

*ADJUSTO FIT blind bolt - Adjustable Busning Corporation 
*ADJUSTO-TORQ clutches & brakes - Electro Mech. Corp. 
* ADJUSTONE hearing aid - Unex Labs., Inc. 
*ADJUSTOROID variable inductor - Nytronics, Inc. 
*ADJUSTOROID variable inductor - Nytronics of Canada Ltd. 
• ADLAKE - See Adams & Westlake Co. 
*ADLAKE relays & switche, - The Adams & Westlake Com 
ADMIRAL CORP., Government Elctrns. Div., 3800 Cortland St., 

Chicago, III. 60647, Tel: 312-292-2600, TWX: 910-
221-0179; Sis. Mgr: J. Yashon ..... FSC 70117 

ADMIRAL TOOL & MFG.CO.,3652 N. Talman, Chicago, III. 60618; 
Tel: (312) GR 7-4300; Sis. Mgr: B.M. Levine 

ADRONICS, INC., 271 Grove Ave., Verona, N.J. 07044, Tel: 201-
746-6060; 51,. Mgr: R,C. Robinson ... FSC 06561 

ADTROL ELCTRNS., INC., 116 North 7th St., Philadelphia, Pa. 
19106, Tel: (215) WA 2-4231; Sis. Mgr: B.M. Adams 

* ADVANCE dry batteries - Acme Battery Corp. 
ADVANCE GEAR & MACHINE CORP., 5851 Holme, Ave., Los 

Angeles, Calif., Tel: 213-587-8103; 51,. Mgr: R.L. 
Seitz ... u FSC No. 00574 

ADVANCE INDS., 2301 Bridgeport Dr., Sioux City, Iowa 51101, 
Tel: 712-943-5081; Sis. Mgr: G.S. Chesen 

ADVANCE INSTR. CORP., 1707 F St., Belmar, N.J. 07719, 
Tel: 201-681-2700; Sis. Mgr: M. Tepper; FSC 06833 

ADVANCE ROSS ELCTRNS. CORP., 135 S. La Salle St., Chicago, 
III. 60603, Tel:312-346-9126; Pres: H.C.Buckingham 

ADVANCED CIRCUITRY DIV., Litton Inds., 4811 W. Kearney St., 
Springfield, Mo. Tel: 417-862-0751, TWX: 910-
775-4705; Mktg. Mgr: F. Delnevo ..... FSC No. 21390 

- - - ...... - -Advertisement- .... - .. - - .. 
ACO's two plants can serve your needs for I 

all types of Printed Circuitry, ranging from 
simple print and etch, to multi layers of 23 
or more layers. Both prototype andproduction 
services are available. 

ADVANCED COMMUNICATIONS, INC., Sub. Conductron Corp., 
9257 Independence Ave., Chatsworth, Calif.91311, 
Tel: 213-341-3000, TWX: 910-494-1219; Dir. Mktg: 
R.D. Lathers ..... FSC No, 16781 

ADVANCED ELCTRNS., INC., 1765 Silas Deane Hwy., Rocky 
Hill, Conn. 06067, Tel: 203-529-6881; Sis. Mgr: 
S. Friedman 

ADVANCED ENERGY CONV~RSION, 1918 Menalto Ave., Menlo Pk 
Calif. 94025, Tel: 415-325-9255; Pres: R. Kaylor 
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MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• ------------------------. ADVANCED KINETICS, INC., 1231 Victoria St., Costa Mesa, AEROLITE ELCTRNS. CORP., 2207 Summit Ave., Union City, N.j. 
Calif" Tel: 714-646-7165; 51,. Mgr: R.L. Gradi,har AEROLUX LIGHT CO .. INC., Div. Durotest Corp., 6531lth Ave., 

ADVANCED MEASUREMENTS INSTRS., INC., 109 Dover St., New York, N.Y .10036, Tel: 212-246-5324; Sis. Mgr: 
.. Somerville, Mass., Tel: 617-623-2008, TWX: 710- P.J. Kayatt 

348-0107; Sis. Mgr: E.N.Sherman ..... FSCNo.16424 - - - - - - - -Advertisement- - - - - - --
ADVANCED PACKAGING DIV., Industrial Technology Corp., 139 Manufacturers of the World Famous "Flicker 

Maryland St., EI Segundo, Calif. 90245, Tel: 213- WVa Charleston, G.H. Zimmerman & Co., Box 1306, Tel: 
772-2531; Sis. Mgr: J. Pesteree 342-2212' 

ADVANCED PATENT TECHNOLOGY, INC., 919 W. Bonanza FOR: Can, Agincourt, Ont., ESNA, Ltd., Box 250,416-291-
Rd., Las Vegas, Nev. 89106, Tel: 702-382-6881; 6201 
Sis. Mgr: J.J. Solomon Flame· .. Electric Candles .. '\'Cheer Lights". 

ADVANCED PRODS. CO., 1702 Winter St., Ft. Wayne, Ind. 46801, Beautiful multi-color decorative glow lamps 
Tel: 219-742-4481; Sis. Mgr: R.R. Elston "£Iectric Flowers" - Toy Lights - Special pur-

ADVANCED TECHNOLOGY CORP., 1495 Lincoln Way East, pose glow lamps, gas dischargetubes,Spectrum 
Chambersburg, Pa. 17201, Tel: 717-263-9257; 51,. light sources, electric light fixtures, electronic 
Mgr: P.5. Rutledge devices and specialties. Special purpose light 

*ADVERTER sid converters .. Litton Industries sources developed and manufactured to fit cus-
* AE-16 rOSin core solder-Bow Solder Prods .. Co.,lnc. tomer reQuirements. 
• AEMCO DIV., Midlex, Inc., 10 State St., Mankato, Minn. 56001, _______ - _____________ _ 

Tel: 507 - 388·6286, TWX: 910·565·2244; Sis. Mgr: A. P. Pitzl AEROMETRICS, Aerojet-General Corp.,P .0.Box216,San Ramon, 
................................................................................................ Pg. 2193 Calif., Tel: 415-837-5343; Sis. Mgr: C.R. Edmond, 

Ala Huntsville, Beacon Elctrns. Corp., Box 3127,205- *AERONAUTIC BEARINGS ball bearings - Raway Bearing Co., Inc. 
536-5065 AERONAUTICAL COMMUNICATIONS EQUIP., INC., 3090 South 

Cal San Francisco, Technical Mktg. Assoc., 1485 Bay- West 37th Ave., Miami, Fla. 33133, Tel: 305-448-
shore Blvd., 415-467-8700 6503; Sis. Mgr: F.I. Stacy ..... FSC No. 81535 

Sherman Oaks, Spectrum Sis. Co., 14106 Ventura AERONAUTICAL DIV., ARO Corp., 400 Enterprise St., Bryan, 
Blvd., 213-788-9911 Ohio 43506, Tel: 419-636-4242; Sis. Mgr: J.R. 

Fla Maitland, Beacon Elctrns. Corp., 540 S. Maitland Hamilton ..... FSC No. 03990 
Blvd.,305-647-3498 . AERONAUTICAL ELECTRIC CO., 5656 Northwe,t HWY.,Chicago, 

III Downers Grove, Richmar Eletrns., 720 61st, 312- III. 60646, Tel: (312) SP 4-5200; Sis. Mgr: W.A. 
968-0118 Youngstrom ..... FSC No. 96793 

Md Baltimore, D.K. Jane, Co,,2026MarylandAve.,301- *AEROPAD thermocouples - American Standard 
752-0577 *AEROPAK thermocouple wire - American Standard 

Mich Dearborn, Villani Pitcher, Inc., 20233 Ann Arbor AEROQUIP CORP., Aircraft Div., 300 S. East Ave., Jackson, 

Mo 

NH 
NJ 

NY 

Trail, 313-271-4600 Mich. 49203, Tel: (5171 ST 3-2585; Gen'l, 51,. Mgr: 
Spring Lake, Villani Pitcher,lnc.,17977MohawkDr., F.W. Schwier 

616-842-4380 *AERORAY brazing equipment - Aerornetrics 
Kirkwood, Winslow Design & Sis. CO' I 206 Ne Clay *AEROROD heaters - American Standard 

Ave., 314-965-5880 AEROSCIENCE ELCTRNS., INC., P.O. Box 29765, Atlanta, Ga. 
Nashua, Bell Controls, 139 Peele Rd., 603-888-2021 30329, Tel: 404-451-6145; Sis. Mgr: R.L. Parr 
-Haddonfield, Thomas Assocs.,lnc.,138HaddonAve., *AEROSEAL moisture barrier - American Standard 

609-854-3011 .. AEROSOLVE air filter - Cambridge Filler Corp. 
Hempstead, Magneco Inds., Inc., 320 Cedar St.,516- • AEROSPACE AVIONICS, INC., 1500 Ocean Ave., Bohemia, N. V. 

538-0062 11716, Tel: 516·589·9200; 515. Mgr: R. H. Kittel... ..... FSC No. 
Skaneateles, MidteX/Aemco, E. Lake Rd., 315-685- 19623. ............ . ........................................... Pg. 1854 

6969 Cal Pasadena, Russell Assots., Inc., 3951 E. Huntington 
Ohio Cincinnati, F.E. Kahsar Sis., 5229 Glenw~lY Ave., Dr., 213-795-9521 

513-471-9011 Ga Atlanta, Russell Assocs., Inc., 6427 Roswell Rd., 
Tex Garland, Carter Assocs., Box 87, 214-276-7151 404-255-8422 
Wash Seattle, Dale Weber Co., 403 Maritime Bldg., 206- III McHenry, Russell Assocs., Inc., 3618 W. Elm St., 

623-5990 815-385-4220 
AERMOTOR, Div. Braden Inds., 800 E. Dallas, Broken Arrow, Wash Seattle, Russell Assoc,., Inc., 810 3rd Ave., (206) 

Okla., Tel: (918) NA 7-8168; Sis. Mgr: W.C. Dean MA 3-7270 
* AER{) FIBRE vulcanized fibre- Bal, William Corp. AEROSPACE CONTROLS CORP., 215 West 131st St., Los Angeles, 
AERO MECHANISM, INC., 7750 Burnett Ave., Van Nuy" Calif. Calif., Tel: 213-532-6700; Sis. Mgr: D.A. Morri,on 

91405, Tel: 213-782-1952, TWX: 910-495-1730; 51,. AEROSPACE KNOB CO., 1710 Potrero St., S. EI Monte, Calif., 
Mgr: E.G. Thompson ..... FSC No. 07147 Tel: 213-443-4703; Sis. Mgr:J.N. Dupree .. FSC 15084 

AERO-MOTIVE MFG. CO., P.O. Box 2678, Kalamazoo, Mich. • AEROSPACE RESEARCH, INC., 130 Lincoln St., Boston, Mass. 
49003, Tel: 616-381-1242, Sis. Mgr: D. Burns 02135, Tel: 617·254·7200; Sis. Mgr: W. H. York ........ FSC No. 
.. ... FSC No. 82366 No. 24432 ......................................................................... Pg. 1647 

* AERO-TRAK cable & ho,e carrier sys.-Aero-Motive Mfg. Fla Orlando, Jaeger Assocs., Inc., 999 Woodcock Rd., 
AERO VAC CORP., P.O. Box448, Troy, N.Y .12181, Tel: 518-274- 305-841-1511 

5850; 515. Mgr: R.O. Johnson Md Wheaton, K-G Elctrns., Inc., 11151 Viers Mill Rd., 
*AEROBIAX heater, cable - American Standard 301-946-4055 . 
*AEROCOIAX heater, cable - American Standard AEROSPACE SY5., Teledyne Co., 1007 East 10th St., Fairmont, 
AEROCOM,309O Southwe,t 37th Ave., Miami, Fla. 33133, Tel: Minn. 56031, Tel: 507-235-3355, TWX:910-565-2120; 

305-448-6503; Sis. Mgr: F.I. Stacy ..... FSC No.81535 Sis. Mgr: D. Wellcome ..... FSC No. 19114 
AERODYNE CONTROLS CORP., 90 Gazza Blvd., Farmingdale, AEROTRONIC ASSOCS., INC., Box 367, Contoocook, N.H. 03229, 

N.Y. 11735, Tel: 516-694-3500; SI,. Mgr: D.C.Napoli Tel: 603-746-3141; V.P. Sis: M.R. Longley ..... FSC 
.. .... FSC No. 14923 No. 67272 

*AEROFLEX polyetnylene - Anchor Plastics Co" lilc. - - - - - - - -Advertisement- - - - - - -
• AERO FLEX LABS., INC., Torque Motor Prods. Div., South Service Low power and high power burn-in and 

Rd., Plainview, N. V. 11803, Tel: 516 . 694·6700, TWX: 510·224- life te,t sy,tems for both ambient and elevated 
6417; Sis. Mgr: J. H. Lewis ........ FSC No. 88379 .............. Pg. 1721 ,ternpelature testing of all semiconductors. 

Cal Claremont, Aeraflex Western Div., 358 West 4th St., Simulator power supplies for life test and 
714-621-1019 burn-in of diodes and rectifiers. 

III Northfield, Aerol Assocs., 466 Central Ave., 312- Integrated circuit parameter test sets for 
446-6486 manual, semi-automatic and completely auto-

Kans Wichita, Aerol Assocs., 6631 E. Kellogg, 316-683- matic operation. 
1421 Scanners and programmers for use with 

Mass Woburn, All Star Engrg. Co., Box 58, 617-935-3417 automatic test equipment. 
Minn Anoka, Aerol Assots., Inc., Box 230, Rte. 1,612- - - - - - - - - - - - - - - - - - - - - -

Mo 

NJ 

NY 

336-4240 *AEROTUF polypropylene - Anchor Plastics Co., Inc. 
Hazelwood, J.C. Mankus & Assocs" 400 Brookes AEROVOX CORP" P.O. Box 867, Myrtle Beach, S.C. 29577, Tel: 

La., 314-731-4334 803-448-3191 
Clift60n74'4Aerol Assocs., 730 Clitton Ave., 201-779- AEROVOX CORP., Distributor Div., 740 BelievilleAve., New Bed

ford, Mass. 02741, Tel: 617-994-9661, TWX: 617-
992-2604; 515. Mgr: M. Simon ..... FSC No. 00656 

AEROVOX CORP., New Bedford Plant, 740 Belleville Ave., New 
Plainview, Aertflex Labs., Inc.t S. Service Rd.,516-

694-6700 
Rochester, Aerol Assots., Inc" 474 Thurston Rd., 

716-436-7271 
Bedford, Mass. 02741, Tel: 617-994-9661; Sis. Mgr: 
T. Cary 

AERTECH INDS.,815 Stewart Dr., Sunnyvale, Calif. 94086, Tel: 

AEROJET-GENERAL CORP., 1100 W. Hollyvale, Azusa, Calif. 
91702, Tel: 213-334-6211, TWX: 213-686-6706; Sis. 
Mgr: R.E. Toliver ..... FSC No. 70143 

408-732-0880, TWX: 910-339-9207; Pres: H. Harri
son ..... FSC No. 21847 

AETNA ELCTRNS. CORP., Readington Rd., Box 156, N. Branch, 
N.J., Tel: 201-725-1000; Sis. Mgr: H.Buser; FSC 07381 

*AFTMO voltage controlled multi vibrator - Dynamic PreciSion Contro 
* AG SILVER soldering & brazing flux - Farrelloy Co. 
AGAC-DERRITRON, INC., 1332 N. Henry St., Alexandria, Va. 

............ - -Advertisement- - .......... -
A six-year research program in thin-film 
materials, components, and circuits has re
sulted in Aerojet's advanced position in the 
design and automated manufacture of thin film, 
circuitry. Aerojet has pushed the state-of-the
art to exciting new levels by making resistors 
of much higher values and capacitors with 
higher breakdown voltages than are available 
elsewhere. Add to this one of the finestcircuil 
design and automated manufacturing facilities 
and the result is an important one in terms of 
tomorrow's electronic hardware. And ills 
available now, from Aerojet. 

* Trade Name~See Mfr. Listing 

22314, Tel: 703-836-4641; Sis. Mgr: C.C. Vincentz 
* AGAMP auto. gain adj. amplifier - Lenkurt Elec. Co., Inc. 
AGARD ELCTRNS. CORP., 40 Nassau Terminal Rd., New Hyde 

Pk .. N.Y" Tel: (516) PI 1-3051; Pres: D. Easton 
• AGASTAT DIV., Amerace Esna.Corp., 1027 Newark Ave., Elizabeth, 

N. J. 07207, Tel: 201·352.2900, TWX: 710·741-4788; Sis. Mgr: 
W. H. Ward ........ FSC No. 98403. . ................................... Pg. 2197 

Cal Montebello, Agastat Div., 110 S. Garfield, 213-721-
5115 

Palo Alto, Agastat Div.t 165 l!niv~rsjty Ave., 415-
325-4486 

eem/1969 



••• includilll Federal Supply Cades (FSC) where available 

San Diego, J.e. Henberger,4032 Wabaska Dr .. Tel: 
223-7114. 

Colo Denver, C" Beabout Co., 666 Sherman St., Tel: 244-
3151 

Ga Dunwoody, Agasta! Timing Instrs., 5367 N. Peach-. 
tree Rd., 404-451-5176 

III Chicago, Newman-Krause Co., 5451 W •. Lawrence 
Ave., Tel: 736-6800 

l<ans Prairie Village, G.H. Pearson, 7737 Howe Dr., 913-
649-8409 

Md Silver ·Spring, Aeron Assocs., 880 Bonifant St., 301-
588-4047 

Mass Dedham, Agastat Div., 886 Washington St., 617-326-
8686 

Mich Detroit, Hilltronics, Inc., 13720 Puritan Ave., Tel: 
342-3242 

Minn Minneapolis, Electrical Jobbers Equip., Inc., 1120 
Glenwood Ave., Tel: 377-7904 

Me St.. Louis, Technical Mktg. Assoc., Inc., 2050 Wood-
son Rd., 314-427-3600 

Neb Omaha, B. Gurney & Assocs., Inc., 1014 Douglas St., 
Tel: 352-8445 

NY Buffalo, R.F. Lamb Co., Inc., 1865 Kenmore Ave., 
716-874-4900 

Manhasset, R. Fara Assocs., Box 81, MA 7-1151 
Syracuse, J.F. Wulfetange Div., Box 126,315-446-

333D 
NC Charlotte, J. Rudisill Assocs., Inc., 1225 Harding 

PI., Tel: 377-6901 
Ohio Cleveland, Jay Engrg. Co., 4712 West 13Oth, CL 2-

0486 
Dayton, Jay Engrg. Co., 1721.E. Third St., Tel: 

253-2151 
Okla Tulsa, H. Furtney Co., Box 7081, S. Side Sta., 

RI 7-6490 
Pa Drexel Hill, C.N. McDaVitt, Box 8, Pilgrim Garden 

Sta., KI 4-2588 
Pittsburgh, Foster-McClinton, Inc., 1675 Washington 

Rd., Tel: 561-4803 
Tex Houston, Industrial Equip. Co., 6831 Navigation Blvd., 

Tel: 928-3463 
Richardson, P.J. Scanlon Co., Inc., 724C S.Sherman 

St., AD 1-4661 
Wash Seattle, Seatronics, Inc., 5931 Fourth Ave., 5., 

206-767-4330 
AGFA-GEVAERT, INC., 275 North St., Teterboro, N.J. 07608, 

Tel: 201-288-4100; Sis. Mgr: K. Dowell 
* AGGRE-BOND arch. epoxy compounds - Techform Labs. 
* AGISONIC soldering sys. - Wenesco, Inc. 
AGNEW-HIGGINS, INC., P.O. Box857,Garden Grove, Calif. 92642, 

Tel: 714-893-1301; Sis. Mgr: B .Agnew ..... FSC 18442 
... - ........ -Advertisement- ............ .. 
CLEAN AIR TO WORK IN - From the man
ufacturers of the world's first laminar flow 
clean rooms. Laminar/Flow Clean Work Sta
tions - Modular sizes: tabletop models, floor 
mOdels, downflow fume hoods, with a fulil. 
range of accessories: stainless steel 
counter tops, filter service gauges, etc. Blow
er-Filter Modules for converting existing 
rooms into CLEAN rooms. Blower-Filterstand 
units for converting existing work stations into 
CLEAN work station. Clean Room Kits -
Everything needed to ct;>nstruct a low cost 
Class 100 clean room. Free factory consultation 
on your clean room needs. All equipment guar
anteed in writing to meet Fed. Std. 209. 

* AGT adage graphics terminal-Adage, Inc. 
*AGTRON color/quality control instrus. - Magnuson Engrs., Inc. 
AIDLIN AUTOMATION, INC., 1613 E. New York Ave., Brooklyn, 

N.Y., Tel: (212) EV 5-4246; Vice Pres: S.H.Aidlin 
* AIM gyros-Aviation Instr. Mfg. Corp. 
AIMES INDS., INC., P.O. Box 73, Lockport, 111.60441, Tel: 815-

727-4068; Sis. Mgr: B. Sugar 
AINSLIE CORP .,531 Pond St"S.Braintree, Mass.02185, Tel: 617-

848-0850; Sis. Mgr: A.L. Stabile ..... FSC No. 14139 
*AI R CAPR packaging material - Sealed Air Corp. 
* AIR DUX inductor coils-Icore Electro-Plastics, Inc. 
AIR ELECTRO MFG. CORP., 85 Westwood Cir., Roslyn Hgts., 

N.Y. 11577 
AIR-O-PLASTIK CORP., Asia PI., Carlstadt, N.J.07072, Tel:201-

935-0500; Sis. Mgr: H. Leeds 
AIR-O-TRONICS PRODS., INC., P.O. Box 'K", Morrisville, N.Y. 

13408, Tel: 315-684-3705; Sis. Mgr: S. Trush ..... 
FSC No. 16663 

AIR PRODS. & CHEMICALS, INC., Box 5JB,Allentown,Pa.1BlU~, 
Tel: 215-395-4911; Sis. Mgr: H. Villaume 

AIR-TECH INDS., .\NC., 9 Brighton Rd., Clifton, N.J. 07012, 
Tel: 201-472-1980; Sis. Mgr:B.Julien ..... FSC 17205 

AIR-VAC ENGRG. CO., INC., 100 Gulf St., Milford, Conn., Tel: 
203-874-2541; 51 s. Mgr: C .5. Lasto ..... FSC 18887 

• AIRBORN, INC., 2618 Manana Dr., DaUas, Tex. 75220, Tel: 214· 
357-11274; Sis. Mg~ W. A .. Clark ........ FSC No. 10400 ........ 1'1. 833 

Cal Millbr~e, Melvin Sis. Co., 113 Camino Real, 415-

Fla 

Md 

697-6922 
Van Nuys, R.L. Assocs., 14401 Gilmore St., 213-

780-1666 
Orlando, Scott &Assocs.,lnc.,101O ExecUliveCenter . 0,., Ste.128, 305-841-4840 
RockVille, Be-Mar Assocs.,120 Derwood Cir., 301-

762-8880 
Mass Haverhill, Lancer-Kneeland Assocs., 359 Main St., 

617 -373-1313 
Minn Minneapolis, Klass Co., 814 S. Ninth St., 612-338-

NJ 
NY 
" 

8427 
Wayne, GT Assocs., Inc., Box 1233, 201-839-0444 
Levittown, GT Assocs., Inc., Box 283, 516-731-3449 
Rochester, W.H. Zimmermann Co., 3100 Monroe, 

716-586-4450 

SEE PAGE 352 TO GD YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

Syracuse, W.H. Zimmerman Co., 112 Dewitt St., 
315-474-4889 

Pa Philadelphia, Be-Mar Assocs., 7208 Rising Sun Ave., 
215-728-6333 

Wash Bellevue, B. Waddell Co., 10211 Northeast 31st PI., 
206-822-0211 

AIRBORNE ·INSTRS. LABORATORY, Div. Cutler-Hammer, Inc., 
Deer Park, N.Y. 11729, Tel: 516-595-3215, TWX: 
510-227-6073; Sis. Mgr: G.F. McCarthy; FSC 00752 

AIRCO SPEER CARBON PRODUCTS, 800 Theresia St.,St. Marys, 
Pa. 15857, Tel: 814-834-2801, TWX: 510-693-4515; 
Sis. Mgr: T.J. Skok ..... FSC No. 78429 

• AIRCO SPEER ELCTRN. COMPONENTS, 4 Hoover Ave., DuBOis, 
Pa. 15801, Tel: 814·371·2100, TWX: 510·693-3096; Sis. Mil: 
H. W. WaddeU ...... FSC No. 82142 .... 1'15. 710, 716, 717,2350,2351 

Ariz Scottsdale, Mercury Engrg, Sis., Box 3130, 602-945-
1927 

Cal MenloPk.,Straube Assocs.,483Wiliow Rd.,415-323-
2476 

Woodland Hills, Interstate Mktg. Assocs., 22030 
Ventura Blvd., 213-883-7606 

Colo Boulder, Straube Assocs., Box 1649,303-433-8600 
Fla St. Petersburg, Components Sis. Corp., Box 9545, 

813-360-7460 
III Chicago, C.L. Greenslade Sis., 5875 Lincoln Ave., 

312-561-0156 
Ind Ft. Wayne, J.p. Kilfoil, 5225 New Haven Ave., 219-

749-0113 
Kans Kansas City, Impala, Inc., 3141 Merriam La., 913-

831-3933 
Mass Longmeadow, R.J. Ballr, Jr., 91 Woods ley Rd.,4!3-

567-3488 
Mic~ Huntington Wood, C.B. Jensen & Assocs., 26711 

Woodward Ave., 313-544-3700 
Minn St. Paul, E. Melius. & Assocs., 3758 N. Dunlap 

St" 612-484-8541 
NJ Bergenfield, H. Gray Assocs., 20 Foster St., 201-

384-3643 
NY Buffalo, R.W. Jackson Co., Inc" 4446 Main St., 

716-839-0200 
Fayetteville, R.H.Jackson, 312 Fayette Dr .,315-637-

3851 
Ohio Cincinnati, J.F. Kilfoil, 9415 Montgomery Rd., 513-

791-6150 
Dayton, R.G. Siff & Assocs., Inc., 22 Oxford Ave., 

513-278-4779 
Pa Fairview Village, R.H. Hilderbrand, Box 166,215-

247-6225 
Tex Dallas, J.F. Rasco, 2813-A Allen St., 214-747-0108 
Wash Bellevue, H. Thorpe Co., Box 1117, 206-454-0667 

• AIRCO SPEER ELCTRN. COMPONENTS, Resistor Pit., Fosler 
Brook Rd., Bradford, Pa. 16701, Tel: 814·362·5536, TWX: 
510-&95-5921; Sis. Mgr: G. F. Wehler ........ FSC No. 78038 .......• 
...................................................... Pgs. 710, 716, 717, 2350, 2351 

Ariz Scottsdale, Mercury Engrg. Sis., Box 3130, 602-945-
1927 

Cal Menlo Pk.,Straube Assocs.,483 Willow Rd.,415-323-
2476 

Woodland Hills, Interstate Mktg. Assocs., 22030 
Ventura Blvd., 213-883-7606 

Colo Boulder, Straube Assocs., Box 1649,303-433-8600 
Fla St. Petersburg, Components Sis. Corp., Box 9545, 

813-360-7460 
III Chicago, Greenslade Sis., 5875 Lincoln Ave., 312-

561-0156 
Kans Kansas City, Impala, Inc., 3141 Merriam La., 913-

831-3933 
Mass Longmeadow, Bahr Sis. Co., 91 Woodsley Rd., 413-

56M488 
Mich Huntington Wood, C.B. Jensen & Assocs., 26711 

Woodward Ave., 313-544-3700' 
Minn St. Paul, E. Melius & Assocs., Inc., 3758 N. Dunlap 

St" 612-484-8541 
NJ Bergenfield, H. Gray Assocs., 20 Foster St., 201-

384-3643 
NY Buffalo, R.W. Jackson Co., Inc., 4446 Main St., 

716-839-0200 
Ohio Cincinnati, J.F. Kilfoil, 9415 Montgomery Rd,,513-

791-6150 
Dayton, R.G. Siff & Assocs" Inc., Box 7035, Sta. B, 

513-278-4179 
Pa Fairview Village, R.H. Hilderbrand, Box 166, 215-

247-6225 
Tex Dalias, J.F. Rasco, 2813-A Allen St., 214-747-0108 
Wash Bellevue, H.S. ThorpeCo., Box lU7, 206-454-0667 

AIRCOM, INC., Rte. 16B, Union, N.H. 03887, Tel: 603-473-2323; 
Sis. Mgr: R. Rivers 

AIRCRAFT & ELCTRN.SPECIALTIES,INC.,12675WestU.S.Hw~. 
36, Box 126, Plainfield, Ind. 46168, Tel: (3l7l TE 9-
2551; Sis. Mgr: C.W.Martin ..... FSC No. 00529 

AIRCRAFT & MISSILE CONSULTANTS, 2722 Ardmore Ave., 
Manhattan Beach, Calif. 90266, Tel:(213)FR4-0626; 
Sis. Mgr: C.M. Pollard 

AIRECO, INC., 1660 Northeast 191st St., N. Miami Beach, Fla. 
33162, Tel: 305-947-0836; Sis. Mgr: H. Levine 

AIRFLOW CO;, Montgomery County Airpark, Gaithersburg, Md. 
20760, Tel: 301-948-5000, TWX: 710-828-9707; Sis. 
Mgr: W.L. Lamm ..... FSC No. 10018 

- - - - - - - -Advertisement- .......... -
The wide variety of special purpose air 
conditioning units manufactured by AIRFLOW 
COMPANY makes possible their use on ~r
tually any military or commercial application. 
Airborne, shipboard, mobile or stationary let 
us solve your specific problems. 

• A1RFLVTE ELCTRNS. CO., Box 207, Bayonne, N. J. 07002, Tel: 
201 - 436-2230, TWX: 710-7294489; Sis. Mil: M. Feinman ........ 
FSC No. 99200 ...................................................................... Pg. 1722 

AGA-AIR 

Cal 'Los Angeles, EICom Sis. Co., 3600 Motor Ave., 213-
87~-4707 

Mt. View, Poltronies, 493' Chesley Ave., 415-969-
92~0 

Colo Englewood, Beta Tech. Sis.,. 4732 S. Broadway, 
303-781-3271 ' 

Conn N. Haven, Kitchen & Kutchin, 22 Broadway, 203-239-
0212 

Fla Miami Beach, Geartner Assoc., 239 lincoln Rd., 
305-531-0200 . 

III Chicago, MO, Assocs., 6713 N. 0Iiphent,312-774-8844 
Md Baltimore, R.P. Luce & Co., 706 West 36th St., 

301-889-6026 
Mass Lexington, Kitchen & Kutchin, 17 Waltham St., 617-

862-8230 
Mich Benton Harbor, R.C. Merchant & Co., 98 Water St., 

616-925-0015 
NJ Clifton, Avionics Equip., 179 Louise St., 201-772-1956 
NY New Hyde Pk., R.P. Luce & Co.,1300Jericho Tpke., 

516-437-4550 
Syracuse, Naylor Elec, Co., 1718 Erie Blvd., E., 

(315) GR 2-9183 
NC Greensboro, L. Madden Assoc., Box 9214,PlazaSta. 
Pa Philadelphia, R.P. Luce & Co., 8717 Patton Rd., 

215-884-8365 
Tex Dallas, R. Kimball & Co., 5531 Dyer St., 214-361-

6067 
Wash Seattle, Seatronics, 5931 Fourth Ave., 5., 206-767-

433D 
FOR: Can, Ottawa, ant., Aero Sis. Engrg. Co., 2695 

Regina St., Tel: 828-8560 
Can, Rexdale, ant., Aero Sis. Engrg. Co., 4 Racine 

Rd" 416-249-9139 

AIRMA TIC VALVE, INC., 7313 Associate Ave., Cleveland, Ohio 
44144, Tel: 216-961-5320; Sis. Mgr: C. Priebe ..... 
FSC No. 90889 

• AIRPAX ELECTRONICS, INC., Cambridge DiY., Cambridge, Md. 
21613, Tel: 301 - 228-4600, TWX: 710.865-9655; Sis. Mgr: 
B. Kauzoulas ........ FSC No. 81541; AIRPAX ELECTRONICS, INC., 
Seminole Diy., P.O. Box 8488, Ft. Lauderdale, Fla. 33310, Tel: 
305·587·1100, TWX: 510·955-9866; Sis. Mil: N. Eckhardt 
........ FSC No. 07355 , ............................................... Pgs. 1321, 2692 

Ala HuntSVille, International Scientific Instr .,614 Madi-' 
son St" 5.,205-536-9686 

Ariz Scottsdale, Vinson Assocs., 44 E. Indian School Rd., 
602-94H371 

Cal Los Altos, Airpax Elctrns., 885 N. San Antonio Rd., 
415-941-0893 

Van Nuys, Airpax Elctrns., Inc., 14436 Sherman 
way, 213-781-2821 

Colo Englewood, Vinson Assocs" 3600 S. Lincoln, 303-
789-2203 

Fla Eau Gallie, Reynolds & Assocs., Box 1043,305-727-
3205 

Ft. Lauderaale, Reynolds &Assocs.,4677 N.W. First 
St., 305-581-6611 

Orlando, Reynolds & Assocs., Box 8877,305-424-
3836 

Pensacola, C.B. Metcalf Co., 3601 Swan La., 904-476-
7710 

III Chicago, Actronic Sis. Engrg., Inc., 4750 N. Mil-
waukee Ave., 312-286-1037 

Ind Indianapolis, A.D. Moore Co., 4020 West 80th St., 
317-291-6550 

Iowa Cedar Rapids, Reid Assocs., Inc., 526 Merchants 
National Bank Bldg., 319-362-6302 

La Baton Rouge, E.E. Brown Instr. Co., 3346 Greenway 
Dr., 504-926-2923 

Shreveport, E.E. Brown Instr. Co., 5100 Jewella 
Rd., 318-635-7697 

Md Silver Spring, Aeron Assocs., 1110 Fidler La., 301-
588-4047 

Mass Wellesley Hills, Airpax Elctrns., Inc., 192 Worcester 
St., 617-237-2600 

Mich Pleasant Ridge, L.T. Martensen Co., 46 Ridge Rd., 
313-543-3633 

Minn Minneapolis, F. Peterson Co., Box 8409,612-927-

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Okla 
Pa 

Tenn 

Tex 
" 

4453 
Kansas City, Harris-Hanson Co., 7616 Paseo, 816-

444-9494 
St. Louis, Harris-Hanson CO. t 2814 S. Brentwood 

B!vd.t 314-647-4350 
Cherry Hill, J. McCoy, 300 Marlton Pike, 609-428-

3444 
Albuquerque, Vinson Assocs., Inc., 2329 Wisconsin 

Ave., N.E., 505-298-7442 
Pt, Washington, J. Di Blasi Assocs., Inc., 14 Van

derventer Ave., 516-767-0470 
Syracuse, C.W. Flaring & H.R. Murray, Inc., 6585 

Kinne Rd" 315-446-5555 
Winston Salem, L.G. White Co., 1020 Brookstown 

Ave., 919-725-3612 
Cleveland, Technical Assocs., Inc., 19500 Center 

Ridge Rd., 216-333-0035 
Dayton, C.P. Haskell, Box 624, Far Hills Br., 513-

298-3331 
Fairborn, Technical Assocs.,lnc., Box 388,513-878-

2484 
Tulsa,. T.J. Ray Co., Box 45191, 918-627-1515 
Pittsburgh, Friday Engrg. Sis., 666 Washington Rd., 

412-341-1444 
MemphiS, E.E. Brown Instr. Co" 4745 Poplar Ave., 

901-682-5679 
Dalias, Stevens Sis., Box 34493, 214-241-2574 
Houston, Haltom Co., 6201 Washington Ave., 713-869-

7501 
Odessa, Barnco Co., 1507 W. Second St., 915-322-

0294 

2917 



AIR-ALL 

Wash Seattle, J. Plate, 584 Dexter Horton Bldg., 206-624-
1673 

FOR: Can, Port Credit, Ont., Leonard Elec., Ltd., 1008 
Rangeview Rd., 416-274-3454 

Can, Vancouver, B.C., Southwell Controls, Ltd., 1332 
Powell St., 604-255-9141 

AIRTEC, INC., 264 (;olumb-us Ave., P .U.llox l~, Koselle, N,J, 
07203, Tel: 201-245-2990; Sis. Mgr: R.T. Vance ..... 
F5C No. 02706 

- - - - - - - -Advertisement- - - - - - - -
Airtec, a manufacturer of microwave com
ponents and electro-mechanical devices also 
offers its services in precision machining, 
sheet metal fabrication and weldments. We 
are pleased to announce our entrance into the 
cryogenic field and are currently producing 
research dewars in a variety of sizes in 
addition to cryogen storage vessels and trans
fer lines. Airtec is equipped to cooperate 
with clients' technicians in the development 
of many types of cryogenic equipment. 

AIRTRON, Div. Litton Inds.,200 E. Hanover Ave~/Morrjs Plains, 
N.J., Tel: 201-539-5500; Sis. Mgr: D.C. Mitchell 
..... F5C No. 80006 

• AIRTRONICS INC. - See Powertec Di •• , Airtronics Inc. 
AJAX MAGNETHERMIC CORP .,1745 Overland Ave., N.E.,Warren, 

Ohio 44482, Tel: 216-372-2529; Mktg. Mgr: M.E. 
Hackstedde 

AJUSTO EQUIP. CO., 515 Conneaut St., Bowling Green, Ohio 
*AJUSTRITE chairs & stools - Ajusto Equipment Co. 
AKRO-MILS, INC., Box 989, Akron, Ohio 44309, Tel: 216-253-

5593 'M" FSC No. 01717 
AKRON PORCELAIN CO., 2739 Cory Ave., Akron, Ohio 44314, 

Tel: 216-745-2159; Sis. Mgr: R.G. McCann 
AKRON WIRE & RUBBER CO.,INC.,Div. Aerodynamic Inds., Inc., 

105 Schmitt Blvd., Farmingdale, N.Y. 11735, Tel: 
(516) CH 9-4500, TWX: 510-224-6412; Sis. Mgr: S. 
Mendelow ' 

*AlABAX ceramic fixtures - Pass & Seymou~ Inc. 
ALADDIN CONTROLS, Div. Aladdin Elctrns., 703 Murfreesboro 

Rd., NashVille, Tenn. 37210, Tel: 615-142-3411, 
TWX: 615-144-1534; Sis. Mgr: F. Bassler ..... FSC 
No. 06978 

ALADDIN ELCTRNS.,701 Murtreesboro Rd., Nashville, Tenn., 
Tel: 615-242-3411; Sis. Mgr: F.G. Bassler ..... 
FSC No. 06978 

ALADDIN ELCTRNSjSKYBORNE, 9841 Alburtis Ave., Santa Fe 
Springs, Calif. 90670, Tel: 213-692-0501; Sis. Mgr: 
C.L. Freel 

ALBAN ELCTRNS. Div. English Elec. Corp., III Cedar La., 
Englewood, N.J. 07631, Tel: 201-567-0607, TWX: 
710-991-9675; 515. Mgr: F. Delgado 

ALBEROX CORP., New Bedford Industrial Park, New Bedford, 
Mass. 20745, Tel: 617-995-1725 

ALBION OPTICAL CO., INC., 260 N. Rte.303, Box 463, W. Nyack, 
N.Y. 10994, Tel: 914-358-4450 

ALCO CONTROLS CORP., P ,0. Box 12700, St. LouiS, Mo. 63141, 
Tel: 314-432-6300, TWX: 314-872-8384; 515. Mgr: 
V. Parrill 

• ALCO ELCTRN. PRODS" INC., P.O. Box 1348, Lawrence, Mass. 
01842, Tel: 617 - 686-3887; Sis. Mgr: R. E. Laffey"""""",,,,,,,,,, 
. " ",,"" "" """""""""",,,,,,,,,,,,Pgs. 1168, 1178, 1781,2688·2691 

Ala Huntsville, NBS, Inc., Box 1343, 205-881-3175 
Ariz Phoenix, Hytronic Meas., Inc., 1017 North 3rd St" 

Cal 

Colo 

Ste. 9, 602-253-6104 
Daly City, R. Del Bucchia & Assoc., 15 Southgate 

Ave., 415-756-8414 • 
Pasadena, D. Ellis Co., 123 N. Marengo Ave., 213-

681-9108 
Denver, Hytronic Meas., Inc., 4940 East 39th Ave., 

303-388-4081 
Conn New Haven, Gerber Sis. Co., Box 2917, 203-777-

Fla 

Ga 
III 

Kans 

Md 

Mass 

Mich 

Minn 

Mo 

NM 

NY 

Ohio 

Ore 

Pa 

EXP: 
" 

2978 

6279 
Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd St., 

305-584-0650 
Winter Haven, NBS, Inc., 2407 Avenue ''C", N.W., 

305-423-4856 
Marietta, NBS, Inc., 893 Church St., 404-422-6067 
Glen Ellyn, Rockford Controls, 21W181 Hill Ave., 

312-469-6016 
Overland Park, Penzner Assoc., Box 6264,913-381-

0004 
Towson, McCourt Co., Inc./ 28 W. Pennsylvania Ave., 

301-823-3455 
E. Longmeadow, Gerber 515. Co., Inc., Box 447, 

413-525-3059 
Waltham, Gerber Sales Co., 176 Second Ave., 617-

891-8040 
DetrOit, ABM Sis., Inc., 10116 Puritan Ave., 313-

862-1300 
St, Paul, Countryman, Wagner & Behnen, 1821 

University Ave., Ste. 220, 5., 612-645-9151 
St. Louis, Penzner Assoc., Inc., Box 1912, Bechtold 

Sta.,314-351-1547 
Albuquerque, Hytronic Meas., Inc., 205 San Pablo,S, 

E., 505-268-3941 
Lynbrook, Bittan Assocs., Inc., 381 Sunrise Hwy., 

516-593-3833 
N. Syracuse, L. Allen, Inc., 426 S. Main St., Wason 

Bldg., 315-458-7470 
Cleveland, Midwest Sis. Co., 3219 West 117th St., 

316-941-2700 
Portland, Earl & Brown, Inc., 2041 Southwest 58th 

Ave., 503-226-4148 
Pittsburgh, R.M. Davis Co., 814 Wainwright Dr., 

412-341-6611 
Conn, Thomaston, Norcon, Box B, 203-283-5563 
Willow Grove, Techparts, 81 Old York Rd., 215-

659-1788 

----------------------~----t Utah Salt Lake City, Hytronic Meas., Inc., 2022 S. Main 
St .. 801-466-4924 

Wash Seattle, Earl & Brown Co., Inc., 422 First Ave., 
W.,206-284-1121 

FOR: Can, Montreal, Que., Electronic Components Inter-
national, 5253 Decarie Blvd., Ste. 506, 514-
489-0725 

Can, Thornhill, On1., Electronic Components Inter
national, 38 Guardsman Rd., Ste. 300, 416-
889-0212 

*ALCOKNOB alumi,lUm knobs - Alco Electro,li(; Products, !.le. 
ALCOR, INC., 215 5. Tioga St., Ithaca, N.Y. Tel: (60)) AR 3-4242 
*ALCOSTRIP ceramic terminal strips - Alco Electronic Prods. 
*ALCOSWITCH mi.1iature switches - Alco ElectroniC Products 
ALDEN ELCTRN; & IMPULSE RECORDING EQUIP., Westboro, 

Mass., Tel: 617-366-8851; Sis. Mgr: R.C. Munn 
ALDEN PRODS. CO., 262 N. Main St., Brockton, Mass. 02403 
ALDEN SYSTEMS CO., 262 N. Main St., Brockton, Mass., Tel: 

617-583-0160; Sis. Mgr: N.A. Duhamel 
ALDRICH, C.G, MFG. CORP., P.O. Box 312, Sugar Grove, Pa. 

16350, Tel: 814-489-7865; Sis. Mgr: C.G. Aldrich 
ALUSHIK Mt-li. c.;U.,IN(;., 111 Lake Ave" I uckahoe, N.Y "lUIOI, 

Tel: (914) SP 9-1297; Sis. Mgr: A.E. Smith 
* ALERT earthmover back-up alarm-Alert Prods. 
ALERT PRODUCTS DIV., Balco Mfg. Co., P .0 •. Box 1851, Costa 

Mesa, Calif. 92626, Tel: 714-545-0881; 515. Mgr: 
C.A. Ballard _ 

*ALERTRA supervisory control - CompuDyne Corporation 
ALESSI INDS., 418 Main St., EI Segundo, Calif. 90245, Tel: 213-

322-6690 
*AlFAX recording paper - Alden Electronics 
ALFAX PAPER & ENGRG. CO., INC., Washington St., Box "A", 

Westboro, Mass. 01581, Tel: 617-366-8227; Sis. 
Myr: D.H. Enman ..... FSC No. 05332 

ALFORD MFG. CO./ 120 Cross St., Winchester, Mass.01B90, Tel: 
617-729-8050, TWX: 710-348-1063; Mgr: G. Cohen 

ALFRED ELCTRNS., 3176 Porter Dr., Stanford Industrial Pk., 
Palo Aao, Calif. 94304, Tel: 415-326-6496, TWX: 
910-373-1765; Sis. Mgr: W. Burton ..... F5C 03782 

ALGO DIV., Hamilton Elctrn. Corp., 50 5chrieffer St" S. Hack
ensack, N.J" Tel: 201-487-4550; Sis. Mgr: T. 
Boudreau 

*ALlGN-O-POT special shah feature - Bourns, Inc. 
*ALlNABAL rod ends & spherical bearings - MPB Corporation 
ALL AMERICAN ENGRG.CO.,Commercial Prods. Div.,Basin Rd., 

, Box 3126, Wilmington, Del. 19804, Tel:302-999-0571; 
Sis. Mgr: E.B. Pierce 

ALL AMERICAN TOOL & MFG.CO.,INC.,8027 Lawndale, Skokie, 
111.60076, Tel: 312-673-7084; Sis. Mgr: R.J. Hein 
..... FSC No. 01072 

ALL STAR PRODS., INC., P.O. Drawer 487, Defiance, Ohio 43512, 
Tel: 419-782-1065; Sis. Myr: D.P. Ingle 

ALL-STATE WELDING ALLOYS CO., INC., P.O. Box 350, White 
Plains, N.Y. 10602, Tel: 914-592-5400, TWX: 914-
997-0702; Gen'l. Sis. Mgr: J.E. Jackson 

• ALL-TRONICS, INC., 45 Bond St., Westbury, N. Y. 11590, Tel: 
516· 333'3090, TWX: 510-222-3655",,,,,,FSC No. 99870 ""'''". 
""""""" """"""""""""""",,.,," ",,",,"""""""'" ",,,,,Pgs. 1280·1284 

Cal Los Altos, E. Landa Co., One First St., 415-948-
0788 

Los Angeles, E. Landa Co" 2288 Westwood Blvd., 
213-272-9525 

Colo Englewood, Beta Tech. 515., 4732 S. Broadway, 303-

Fla 

III 

781-3271 
Maitland, Geartner Assocs./ lnc.,2l01 Mohawk Trail, 

305-647-4000 
Miami Beach, Geartner Assocs., Inc., 350 Lincoln 

Rd .. 305-531-0200 
Chicago, M Q & Assocs., 6713 N. Oliphant Ave., 312-

774-8844 
Mass Stow, Musello Assocs., Box 125, 617~369-5900 
Minn Minneapolis, Tec Sis" 9906 Chicago Ave., 5., 612-

Mo 

NY 

884-1180 
St, Louis, G. Fixman Eng, Co., 8160 Stanford Ave., 

(314) PA 5-5219 
Great Neck, Measurement Technology I Inc., 295 

Nurthern Blvd., 516-482-3500 
Ohio Cleveland, E.C. Frost &Co.,30170 S. Woodland,216-

Pa 

Tex 

831-1442 
Media, W. Reeves Assocs., Inc., 2973 N,Providence 

Rd., (215) LO 6-6709 
EI Paso, Francis Assocs., 2210 Montana Ave., 915-

532.6761 
Wash Seattle, A.C.E. Assocs., 137 ,Southwest 153rd St., 

(206) C H 4-9391 
ALLACO PRODUCTS, 130 Wood Rd., Braintree, Mass. 02184, 

Tel: 617-843-7845; Sis. Mgr: A.P. Alexander 
• ALLARD INSTR. CORP., 710 Main St., Westbury, N. Y. 11590, 

Tel: 516·334-8742; Sis. Mgr: J. J, Ackerman""""FSC No. 02374 
'.""""" """"."""""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,, """""Pg. 1179 

Cal Fullerton, Westrep, 626 W.Commonwealth, 714-879-

Fla 

Ga 

III 

4090 
San Francisco, Electro Pacific Sls" 2524 Franklin, 

415-776-8582 
Melbourne, Tech Rep Assocs., Box 2095, 305-391-

0008 
Atlanta, Tech-Rep Assocs., 2793A ClairmontRd.,N. 

E., 404-633-5897 
Chicago, Carlson Elctrn. Sis. Co., 7448 N. Harlem 

Ave., (312) SP 4-0277 
Mass Natick, Naton Assoc" 20 Strawberry Hill Rd., 617-

235-1966 
Minn Minneapolis, Carlson Elctrn. Sis., 2500 39th Ave., 

NY 
N.E,,612-788-4111 

Albertson, Sencor, Inc., 79 Albertson Ave.,516-747-
1273 

Wash Seattle, L. Steinhauer & Son, 2525 Northeast 105th 
- PI .. Tel: 525-5533 

ALLEGHENY LUDLUM STEEL CO., H.W. Oliver Bldg" Pitts
burgh, Pa.15222, Tel: 412-261-5300 

* Trade Name - See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

ALLEGRI-TECH, INC., 141 River Rd., Nutley, N.J. 07110, Tel: 
201-661-2220; Sis. Mgr: A. Longarzo 

ALLEN, ALVA !NDS. 1001-15 N. Third St., Clinton, Mo. 64735 
• ALLEN AVIONICS, INC., 255 East 2nd St., Mineola, N. Y. 11501, 

Tel: (516) PI 7·5450; Sis. Mgl: L. Jacobson""""FSC No. 19615 
",,"""'" """"'"'' """""'''''''' """""",,,Pgs. 1138·1143, 1278, 1279 

Cal Los Angeles, E.V. Roberts & Assoc., 9601 W. 

Colo 

Fla 

III 

Ind 

Jefferson Blvd •• 213-870-9561 
Palo Alto, Adtek Assoc.,201 Town & Country Village, 

415-323-5414 
Littleton1 H.C. Hooker & Assoc., 7022 S. Albion, 

303-771-2802 
Clearwater, R.F. Brennan, Inc., Box 5045, 813-446-

5006 
Chicago, MQ & Assoc., 6713 N. Oliphant Ave., 312-

774-8844 
Ft. Wayne, McDonald 515. Co., Box 2848, 219-745-

9214 
Kans Leawood, H.C. Heyde Co., 9221 Wenonga Rd., 913-

Md 
649-8628 

Baltimore, D.K. Jones&Assoc.,2026 Maryland Ave., 
301-752-0577 

Minn Minneapolis, White Sis. Co., 6418 W. Lake St., 612-

NH 

NY 

Pa 

Tex 

9290-4661 
E. Derry, Buttolph Assoc., Warner Hill Rd., 603-

432-2882 
Buffalo, Huntley Assoc., 30 Arty Dr., 716-632-0454 
Woodbury, J.N. Sweeney & Co., Inc., 5 Fox Meadow 

Ct., 516-692-4222 
Philadelphia, D.K. Jones & Assoc., 6520 Rising Sun 

Ave., 215-342-3990 
Dallas, Spacetronics Co.,4515 Prentice St., 214-368-

1215 
FOR: Can, Montreal, Que., Aeromotive Engrg.Prod., Ltd., 

1700 Montee De Liesse, 514-332-1020 
Can, Toronto, Ont., Aeromotive Engrg. Prod., Ltd" 

1912A Avenue Rd., 416-783-4288 
- - - - - - - -Advertisement- - - - - - - -
Allen Avionics manufactures passive delay 
lines and filters that are used in Broadcast 
and televiSion, Data transmission, Nav
igation and guidance, Radar, Satellite and space 
communications, Telemetry, Telephone an"d 
telegraph and Vehicular communications. We 
are unique in our field in that we build lumped 
delay lines having time delay to rise time ratios 
of up to 300/1. See section 2350 for information. 

ALLEN-BRADLEY CO., 1201 South 2nd St., Milwaukee, Wisc. 
53204, Tel: 414-671-200~; Pres: A.W. Paul 

• ALLEN ELCTRNS., DIV., Allen Organ Co., Macungie, Pa. 18062, 
Tel: 215 - 965·9801; Sis. Mgl: M. F. Nelson,,, ,,,FSC No. 99164 
""'"'''''''''''''''''''''' "'''''''''''''''' """"",,",,""" """"""""""."""Pg. 718 

ALLEN-JONES ELCTRNS. CORP .,17171 S. Western Ave., Gardena, 
Calif., Tel: 213-327-0710; Sis. Mgr: W.C. Stevenson 

ALLEN MFG. CO., Drawer 570, Hartford, Conn. 06101, Tel: 203-
242-8511; Sis. Mgr: G.R. Newton 

ALLEN, R.C., BUSINESS MACHINES, INC.,Aircraft Instr. Div., 
678 Front Ave., N.W., Grand Rapids, Mich., Tel: 
616-456-8541, TWX: 616-949-3164; Sis. Mgr: W.C. 
Mink ••••• F5C No. 06275 

* ALLFAB non woven felt - Felters Co • 
• ALLIANCE MFG. CO., N. American Philips Co., Alliance, Ohio 

44601, Tel: 216 - 821-5360""""",,,.FSC No. 01349 ""Pg. 1723 
Cal Los Angeles, J.W. Marsh Co., 4216 W. Jefferson 

Blvd., RE 2-1045 
San FranCiSCO, W.J. Purdy Co., 312 Seventh St., UN 

3-3300 
Conn Madison, L, Carr, 70 River Edge Farms Rd., AT 

III 

Ind 

8-4269 
Chicago, T.B. Hunter, 5653 W. Irving Park Rd., 

5P 7-2500 
Chicago, Matthews-Midwest Co., 5439 W. Lawrence, 

Tel: 283-5333 
River Forest, G. Petitt Co., 349 N. Ashland Ave., 

CO 1-0342 
Columbus, A.J., Bolenbaugh, Beech Tree Dr., Rte. 

4,812-372-3960 
Kans Overland Park, Mathews & Co., 7703 West 99th 

Terr., NI 2-9064 
Mich Grand Rapids, J.J. Orr Co.,2737 De HoopAve., S.W" 

LE 4-4029 
Minn Minneapolis, H.M. Richardson Co., 9 East 2200 St., 

Mo 

NY 

Tel: 335-7734 
St. Louis, T .L. Dowell & Co., 7917 Royal Arms, 

VI 2-1588 
Pittsford, Dynatherm, Inc., 661 Pittsford Victor 

Rd., 716-586-0080 
Yonkers, 5.A. Shaw Co.,361 Central Park, YO 3-5700 

Ohio Cincinnati, F.J. Campisano, 3985 Race Rd., Tel: 

Ore 

662-1616 
New Bremen, T. Shelby Co., 17 Walnut, Tel: 629-

6511 
Portland, J. Eckersley, 3150 S.W. HamiltonSt.,503-

228-5201 
T enn Nashvi lie, J. Cottrell, Box 1334, CY 2-8997 
Tex Dallas, Hale Engrg., Inc., 8609 Northwest Plaza 

Dr" EM 8-1695 
Dallas, Lund & Co" 2215 N. Olive St., RI 8-8839 

EXP: NY, New York, J. Plasencia Co., 521 Fifth Ave, 
FOR: Can, Oakville, Ont., H. Daymond Sis., Ltd., Box 486, 

Tel: 844c6721 
ALLIED CHEMICAL CORP., Specialty Chemicals Div., P.O. Box 

70, Morristown, N.J. 07960, Tel: 201-538-8~00 
ALLIED CONTROLS CO., INC., 2 East End Ave" New York, N.Y. 

10021, Tel:212-288-7403, TWX:212-867-4594; Mktg. 
Mgr: J. Kennedy ..... FSC No. 70309 

ALLIED ELCTRNS., LTD., 28 Upper Richmond Rd., London, S.W. 
15, England, Tel: 01-874-1856; Sis. Myr: M. Mac
intyre - Cathles 

eem/1969 



•.• including Federal Supply Codes (FSC) where available 

ALLIED RESEARCH & ENGRG. CO., 10300 Glasgow PI., Los 
Angeles, Calif. 90045, Tel: 213-670-6816; Sis. Mgr: 
L.J. Stogsdill 

ALLIS-CHALMERS, Box 512, Milwaukee, Wisc. 53201, Tel: 414-
774-3600, TWX: 910-161-3445; Sis. Mgr: J. Graham 

ALLIS, LOUIS CO., Div. Litton Inds., 427 E. Stewart St., Mil
waukee, Wisc. 5:J201, Tel: 414-481-6000, TWX:910-
161-3160; Pres: J.W. Allis 

ALLIS, LOUIS CU'I Power Elctrns. Center ,6702 Industrial Loop, 
Greendale, Wisc. 53119, Tel: 414-411-1200; Sis. Mgr: 
J.D. Steadman ..... FSC No. 01425 

*ALLISPEDE speed drives - AlliS Louis Co. 
* ALLISPEED/ADJUSTOSPEDE speed motor drives-Allis, L. 
ALL METAL SCREW PRODS. CO., INC., 821 Stewart Ave., Garden 

City, N.Y. 11530, Tel: 516-741-1100, TWX: 510-222-
8132; Sis. Mgr: R. Sands 

"'-ALLMUUN I J-'KU' U-t.HA::::'::::'I::::' !Jreadboard Kit - Wlttet< I-'fOClS. 

*ALLMOUNT SPEEDPUN!;H chassis punch - Wittel ProdS. La. 
ALLOYS UNLIMITED, INC., 16661 Ventura Blvd., Encino, Cali 

91316, Tel: 213-783-8150, TWX: 910-495-1798; Sis. 
Mgr: J. Scheer 

*ALLOY 63 copper conductor -ITT Wire & Cable 
* ALLSAFE ground fault isolator - Permavolt Transformers 
ALLTRONICS OF CALIFORNIA, INC., 841 Warrington Ave., 

Redwood City, Calif. 94063, Tel: 415-369-7394 
- - - - - - - -Advertisement- - - - - - -
Alltronics SUPIJ I ies Backward Wave Oscillators 
as replacement tubes for all major sweepers. 

Off the shelf delivery for many bands. Standard 
2500 hour warranty is provided. Mil Spec 
tubes can be provided to specific requi rements 
for development work as well as for re
placement units in field equipment. 

*ALNICO 5CB magnets - Thomas & ~kinner, Inc. 
ALNOR INSTR. CO., Div. Illinois Testing Labs., Inc., 420 N. 

LaSalle St., Chicago, III. 60610, Tel: 312-467-1331; 
Sis. Mgr: D.J. Fox 

*ALPA lenses, filters, programmer/timer - Heitz, Karl, Inc. 
*ALPHA integrated gyros - Singer-General PreCision, Inc. 
* ALPHA I temp. controller-Electronic Control SYs., Inc. 
*ALPHA-CLAN reactive monomer - Marbon Div. 
ALPHA COMPONENTS CORP., 4087 Glencoe Ave" Venice, Calif. 

90291, Tel: 213-398-7773; Sis. M<)r: J.T. Cataldo 
ALPHA DATA,INC.,19005 Ventura Blvd., Tarzana, Calif.91356, 

Tel: 213-345-6460; Sis. Mgr: G.H. Kunstadt 

- - - - - - - -Advertisement- - - - - - - - -
MODEL 10128 MAGNETIC DISC MEMORY. 
High speed Disc Storage at 1/lOth penr:" 
a bit! 128 Fixed Data Heads on 10" Disc. 
Storage Capacity: Up to 4miilionbits!Average 
Access Time: 8.4 milliseconds. Head Lifters 
to eliminate Disc contact starts. Sealed Con
struction. This system is avai lable with a 
choice of electronic interface options. Send 
for information on standard systems in other 
sizes. 

ALPHA ELCTRN. SERVICES, 344 N. State College Blvd., Orange, 
Calif., Tel: 714-639-3611; Sis. Mgr: J.F. Hoffmann 

ALPHA INDS., INC., 381 Elliot St., Newton Upper Falls, Mass. 
02164, Tel: 617-969-6480, TWX: 710-235-1237; Sis. 
Mgr: A.S. Koriotis ..... FSC No. 17540 

*ALPHA-LiTE alpha-numeric readout - Pinlites/lnc. 
~LPHA METALS, INC., 56 Water St., Jersey City, N.J. 07304, 

Tel: 201-434-6778; V.P. SIs: M.A. Boyle 
ALPHA-MONARCH CORP., 10044 Monroe, Dallas, Tex. 75229, 

Tel: (214) FL 2-8040; Sis. Mgr: W.L. Cowley 
- - - .... - - -Advertisement- .. - - - - -
AMC's portable temperature test chambers of 
200 and 400 cubic inchcapacilyaresuitablefor 
laboratory, quality control and production 
testing of components and systems trom-lOO to 
f400oF. AMC·s proportional power controls 
offer precise control for electrically heated 
loads. They are priced for OEM applications. 
Control range of-5 to f3000F. Thermistor or 
resistive sensors, 

ALPHA PRODS., INC., 6825 S. Chicago Ave., Chicago, III. 60637, 
Tel: 312-667-0814; Sis. Mgr: H.A. Darn 

ALPHA SCIENTIFIC, INC., 460 Roland Way, Oakland, Calif. 
94621, Tel: 415-635-2700; Gen'l. Mgr: D.R. Klein 

• ALPHA WIRE, Div. Loral Corp., 711 Lidgerwood Ave., Elizabeth, 
N. J. 07207, Tel: 201·925·8000, TWX: 710·996·5895; Exec. 
V. P.: W. Kisluk ."." ... "" ... " ...... "" ... " ..... "" .. ". " ..... " .. " ... Pgs. 2922, 2923 
Ariz Phoenix, Shefler-Kahn Co., Z017 North 7th St., 60l-

258-7893 
Cal Oakland, F.W. Moulthrop & Assocs., 1530 East 12th 

St., 415-261-7676 
• Torrance, Alpha Wire, 2815 Columbia St" 213-775-

6871 
Colo Boulder, Straube Assoc., 1123 Spruce St., 303-443-

8600 
Conn New Haven, Gerber Sis. Co., 31 Broadway,203-777-

6279 
Fla Winter Pk .. Millar-Hutto Assocs., Inc., 501 Park 

Ave., N" 305-647-7407 
Ga Atlanta, Millar-Hutto Assocs., Inc' l 3110 Maple Dr., 

N.E" 404-261-6060 
Haw Honolulu, B. Kolans Co., Box 2098, Tel: 811-628 
III Chicago, Alpha Wire, 6251 W. Touhy Ave., 312-774-

6929 
Ind Indianapolis, Thomas & Sukup, Inc., 2060 East 54th 

St., 317-251-4514 
Kans Wichita, Florence & Meyer. Inc., 2900 Woodland 

Ave., 316-838-7226 
La Baton Rouge, Texport Co., 1766 Bell Rose 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

Mass 

Mich 

Minn 

Mo 

NM 

NY 

NC 

Ohio 

Pa 

Tenn 
Tex 

E. Longmeadow, Gerber Sis. Co., Inc. t 26 Maple 
Ct .. 413-525-3059 

Waltham, Gerber Sis. Co., Inc., 176 2nd Ave., 617-
891-8040 

Ferndale, Shalco, Inc., 23529 Woodward Ave., 313-
547-4771 

Grand Rapids, Shaleo, Inc., 5364 Kimball Ave., 616-
243-7607 

Minneapolis, C.R. Gibb Co., 1311 West 25th St., 
612-377-1200 

Kansas City, Florence & Meyer, Inc., 406 West 
34th St., 816-561-7282 

AlbUQuerQue, Shefier-Kahn, 408 San Mateo, N.E .. 
505-165-7077 

Rochester, Marsey Sis., Inc., 206 Park Ave., 716-
442-9700 

Raleigh, Millar-Hutto Assocs., Inc., Box 17173, 919-
787-9564 

Dayton, N. Bear Corp., 1563 E. Dorothy La., 513-
299-3566 

W. Richfield, N. Bear Corp., 3435 Streetsboro Rd., 
216-659-3331 

Monroeville, NEBco Assocs" Inc., 1974 Gregory 
Ave., 412-824-2111 

Reading, Beil & Whitaker I Inc., 3623 Jacksonwald 
Ave .. 215-779-2610 

Memphis, Texport Co.! 5118 Park Ave. 
Dallas, Texport Co" 2411 Farrington St., 214-631-

6270 
.. Houston, Texport Co., 8811 Gaylord Ave., 713-

464-2828 
Va Richmond, D. Miller & Assocs., 2252 Staples Mill 

Rd., 703-353-5324 
Wash Seattle, D. Miller Sis. Co., Inc., 2323 North 45th 

St .. 206-632-7070 
FOR: Can, Weston, ant., F. Eakin, Ltd.! 9 Milvan Dr., 

416-741-7485 
*ALPHALOY special alloy solder - Alpha Metals, Inc. 
*ALPHANUMERIC cathode ray tube-Stromberg Datagraphics 
*ALPHATKON vacuum gauges - Norton Co. 
*ALPHATRON vacuum gauges - Vacuum Equipment Div. 
ALPINE LABS., LTD., Box 2052, Colorado Springs, Colo. 80901 
*ALPURFAX facsimile systems - Alden Electronics 
ALTAIR RESEARCH & MFG. CO., 1241 E. State St., Ontario, 

Calif. 91761, Tel: 714-983-2418; Sis. Mgr: J.D. 
Askew ..... FSC No. 11594 

AL TEC LANSING,Div. LTV Ling Altec, Inc" 1515 S. Manchester 
Ave., Anaheim, Calif. 92803, Tel: 714-774-2900 

AL TEC LANSING, Div. LTV ,85 Channel Dr .,Pt. Washington, N.Y., 
Tel: 516-883-6800; Sis. Mgr: A.L. Strassburger 

* ALTECOM intercommunication eQuip,-Altec Lansing· 
ALTHOR PRODUCTS, 2260 Benson Ave., Brooklyn, N.Y. 11214, 

Tel: 212-373-7444; 51 s.Mgr:J. Kessler ... FSC 14998 
AL TO SCIENTIFIC CO., INC.A083 Transport St., Palo Alto, Calif. 

94303, Tel: 415-321-3434, TWX: 415-492-9273; Sis. 
Mgr: D.G. Hanes ..... FSC No. 02194 

ALTRON megohmmeter, preselect power supply - Allied 
Electronics. Ltd. 
ALTRON ELCTRNS. CO., 1309 Jefferson Ave., Woodlyn, Pa. 

19094, Tel: 215-833-1224; Sis. Mgr: A.W.Maclntyre 
*ALUGARD lightning arresters - General Electric Co. 
*ALUMAGARD attached coaxials - ~uperior t.;ontlnentaJ 
*ALUMALYTIC capacitors - General EI.ctric Co. 
* ALUMEL thermocouple alloy - Hoskins Mfg. Co. 
* ALUMIBOND bi-metallic casting - Tickle, Arthur Engrg. 
* ALUMICOAT hot dip aluminizing - Tickle, Arthur Engrg. 

* ALUMIFOAM foam dielectric- Times Wire & Cable Co. 
ALUMINUM CO. OF AMERICA, 1618 Alcoa Bldg., Pittsburgh, Pa., 

Tel: 412-553-4545; Pres: J.D. Harper 
* ALUMISOL solid dielectric- Times Wire & Cable Co. 
* ALUMISPLINE spline dielectric- Times Wire & Cable Co. 
* ALUMON process for plating aluminum - Enthone, Inc. 
ALUMOWELD strand & rods - Copperweld Sleel Co. 
AMACOIL MACHINERY, INC., 111 Plain Ave., New Rochelle, 

I N.Y., Tel: 914-235-5050 
I *AMACON scrubbers· air and dust - American Airtlow Corp. 

*AMAIRCELL braided wire - American Electric Cable Co. 
AMATOM ELCTRN.HARDWARE CO.,Div. Mite Corp.,81 Rockdale 

Ave., New Rochelle, N.Y., Tel: 914-636-5700; Sis. 
Mgr: J. Cutter ..... FSC No. 06540 

AMAX ALUMINUM/FOIL PRODS., 6106 S. Broadway, St. Louis, 
Mo. 63111, Tel: 314-481-7000, TWX: 314-556-0434; 
Sis. Mgr: D.A. Gardiner 

*AMBASSADOR GLOVES industrial gloves - Standard Glove Co. 
* AMBILOG 200 hybr id computer - Adage, Inc. 
AMBOX, INC., 6040 Telephone Rd., Box 1221B, Hgustotl, Tex. 

77017, Tel: C7l3) MI 4-1931; Sis. Mgr: T .A.Kocurek 
AMCO fluxes - American Solder & Flux Co., Inc. 
• AMCO ENGRG. CO., 7333 W. Ainslie St., Chicago, III. 60656, 

Tel: (312) UN 7·8500, TWX: 910·221·5192; Sis. Mgr: R. C. 
Komarek."".".""FSC No. 98587 "."" .. "."" .. " .. " .. ".H ... "" ... H ... " H ... H.Pg. 574 

Ala Huntsville, Ridge Instr •. Co., 7220 Governors Dr./ 
20s..B37-3211 

Alas Anchorage, Arva, Inc., Box 759, 907-272-5231 
Ariz Phoenix, Gramer & Co., 110 W.CamelbackRd.,602-

279-1231 
Cal Los Angeles, Black & Strong, 1728 S. LaCienega 

Blvd., 213-870-9191 
San Diego, Black & Strong, 444 Olive St., 714-298-

4711 
San Francisco1 Hunter Assocs., 252 Fox Plaza, 

4lS-626-8576 
Colo Denver, vVilliams Assocs., 4971 Jackson St., 303-

388-4391 
Conn W, Hartford, Instrument Dynamics, Inc., 345 N. 

Main St., 203-233-5503 
Fla Clearwater, R.F. Willett Co., 1260A S. Highland Ave., 

813-446-0075 
Ga Atlan'ta, Ridge Instr. Co., 3094 McCully Dr., N.E., 

404-939-1554 

ALL-AME 

III Chicago, R.L. Lane & Assocs., 7333 W. Ainslie, 
312-867-4241 

Ind Ft. Wayne, McDonald Sis. Co., Box 2848, 219-745-
9214 

Iowa Cedar Rapids, Engineering Services Co., 1026 Third 
Ave., S.E., 319-366-1591 

Kans Prairie Village, Engineering Services Co., ~924-A 
State Line, (913) MI 9-4000 

Md Silver Spring, L.G. White & Co., 1110 Fidler La., 
301-585-3141 

Mass Wakefield, Instrument Dynamics, Illc., Wakefield 
Industrial Pk., 617-245-5100 

Mlch DetrOit, Technitron, Inc., 13657 Grand River Ave., 
313-838-7324 

Minn St. Paul, Bonament Heyda Co." 3830 Rustic PI., 
612-484-8531 

Mo St. Louis/ Engineering Services Co., 6717 Vernon 
Ave" 314-726-2233 

NJ Woodcliff Lake, F & F Assocs., 58 Arcadia Rd., 
(2{)ll PR 8-6767 

NM Albuquerque, Williams Assocs., 3211 Silver St., 
S.E., 505-255-1638 

NY Liverpool, Naco Elctrns. Corp., 119 Luther Ave., 

NC 

315-474-7481 
Poughkeepsie, Naco Elctrns. CorP./ 14 Lori St., 

914-462-2730 
Rochester, Naco Elctrns. Corp., 74 Park Ave./ 716-

244-4720 
Utica l Naco Elctrns. Corp.1 2631 Edgewood, (315) 

RE 2-1801 
Westbury, F & F Assocs., 461 Old Country Rd., 

516-334-1160 
Winston-Salem, L.G. White & Co., Box 2356, (919) 

PA 5-3612 
Ohio Dayton, Technitron, Inc., 1250 W. Dorothy La., 513-

298-9964 
N. Olmsted, T echnitron, Inc., 23203 Lorain Rd., 216-

73d-0960 
Okla Tulsa, D. Shuhart Co., 310 Thompson Bldg., (918) 

Ore 

Pa 

LU 2-5520 
Portland, Arva, Inc" 2035 Southwest 58th Ave.,503-

292-8762 . 
Narberth, L,G. White KeYstone, 100 N. Essex Ave., 

(215) MO 4-6505 
Pittsburgh, Technitron, Inc., 114 Spring Grove Rd., 

412-371-1231 
Tenn Oak Ridge, Ridge Instr. Co., 140 E. Division Rd., 

Tex 

Utah 

615-483-1311 
Dallas, D. Shuhart Co., 4509 Greenville Ave., (214) 

EM 3-5436 
Salt Lake City, Williams Assocs\., 2469 S. Main St., 

801-466-8709 
Wash Seattle, Arva, Inc., 1320 Prospect St., 206-622-0177 
Wise Milwaukee, EA. Dickinson & Assocs., 3612 N. 

Green Bay Ave., 414-264-1080 
EXP: NY, New York, Nopel Corp., 21 West St., 119-944-

5328 
FOR: Can, Oakville, Ont., EleQuipment, Ltd., Box 174, 

416-844-9039 
Can, Vancouver, B.C., Arva, Inc., 1624 W. Third 

Ave., 604-736-6377 
AMECO, INC., P.O. Box 13741, Phoenix, Ariz. 85002, Tel: 602-

262-5500; V.p • 51 s. Mgr: J.L. Buchanan 
AMECOM DIV., Litton Systems, Inc., 5115 Calvert Rd., Colfege 

Pk., Md., Tel: 301-864-5600, TWX: '710-825-0077 
*AMEDA industrial microscopic particle counter - remco, Inc. 
AMELCO SEM ICONDUCTOR, Box 1030, Mt. View, Calif. 94042 
• AMERACE·ESNA Corp. - See Agastat Diy. 
AMERACE-ESNA CORP., Chemical Specialties Div.,4425 Bandini 

Blvd., Los Angeles, Calif. 90023, Tel: (213) AN 3-
4105; Sis. Mgr: W.H. Taylor 

*AMERAP wrapped wire - American Electric Cable Co. 
• AMERICAN AEROSPACE CONTROLS, INC., 129 Verdi St., Farm· 

ingdale, N. Y. 11735, Tel: (51S) MY 4·51 00; Sis. Mgr: J. Van Putten 
...... H." ••• "." .. "" .... ".".".""""."" .. "" ... """" .. ".""""" .. " .... "." ......... Pgs. 1012, 1013 
Ariz PhoeniX, Luscombe Engrg., 222 W. Osborn Rd.,602-

Cal 

Fla 

274-1542 
Pasadena, Luscombe Engrg., 610 S. Arroyo Pkwy., 

213-684-2000 
San Mateo, Luscombe ~ngrg., 220 E. Third Ave., 

415-342-7057 
Maitland, 0 & E Assocs" 2031 Chippewa Trail, 

300;-644-3039 
Mass Newton Center, Daner Buchler Assocs., 684 Com-

monwealth Ave., 617-969-4650 
Minn Anoka, A & R Assocs., Rte. #1, Box 230, 612-421-

NY 

Va 

0751 
Great Neck, R/C Eletrns., 310 Northern Blvd., 

516-487-9311 
Arlington: Gans-Fryling, ·IIlC., 2030 16th St., N.! 

703-527-3262 
AMERICAN AIR FILTER CO., INC., 215 Central Ave., Louisville, 

Ky. 40208, Tel: 502-637-0011, TWX: 502-589-102U 
..... FSC No. 01767 

AMERICAN AIRFLOW CORP., 515 West 43rd St., Chicago, III. 
60609, Tel: 312-538-2880; Sis. Mgr: J.S. Blond 

• AMERICAN ALUMINUM CO., 230 Sheffield St., Dept. EEM, 
Mountainside, N. J. 07092, Tel: (201) AD 3·3500; Sis. Mgr: 
C. W. Hunter, Jr.. " .. "". """"""""""."""""".""".""""".""""""""""""".HH" .... Pg. 575 

Cal Burlingame, W. Purdy Co" 770 Airport Blvd." 415-

III 

Ind 

NJ 

341-7701 
Hinsdale, A. Cramer Co., 120 E. Ogden Ave., 312-

325-3322 
Indianapolis, R. Dorntge, 5555 N. Tacoma Ave.,317-

251-0777 
Haddonfield, Boenecke-Hile, Inc./ Box 325, 609-

429-7449 
Mass Acton, K. Reidy, Box 1062, 617"263-7146 
Mich DetrOit, C. Lamparter & Assoc.! 1333 W. Eight Mile 

Rd., 313-869-7642 

2979 
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Minn St. Paul, C. Vandervoort, 1279 Osage St., Tel: 489-

NC 
5222 

Greensboro, Manufacturer Sis. Co., 1704 Battle
ground Ave., 919-274-2474 

Ohio Chagrin Falls, F.A. Gold, 6000 Knob Hill Dr., 216-
247-8855 

Dayton, W.A. Kemper & Assoc., 4610 Parkhurst Rd., 
Tel: 426-1633 

Va Vienna, B. Hall Assoc., 205 East St., Tel: 451-4282 
AMERICAN ATOMICS CORP., 425 S. Plumer Ave., Tucson, Ariz. 

85719, Tel: 602-622-4881; Sls.Mgr:C.V.Hanson,Jr. 
AMERICAN BIL TRITE RUBBER CO., INC ;, Boston Woven Hose& 

Rubber Div., p.O. Box 1071, Boston, Mass. 02103, 
lei: 617-889-2560; V.P. ,Is: A.~. GanOie 

AMERICAN CHAIN.& CABLE CO., Acco Gyro Div., Box 1629, 
Waterbury, Conn. 06720, Tel: 203-756-4453; Sis. 
Mgr: R.J. Zeltner 

AMERICAN CIRCUIT-TRONICS CORP., 723 E. Ten Mile Rd., 
Royal Oak, Mich. 48067, Tel: 313-398-6130; Pres: 
K.F. Marsh ..... FSC No. 23284 

AMERICAN COMMUNICATIONS CORP., Div. Totel Sys. Corp., 
178-15 Eveleth St., Jamaica,N.Y.11434 

AMERICAN COMPONENTS, ING., ijth Ave. Ii< Harry >t., Gon
shohocken, Pa. 19428, Tel:215-828-6240, TWX:215-
828-4844; Sis. Mgr: D. Pezzeca ..... FSC No. 14298 

AMERICAN CYSTOSCOPE MAKERS, INC., Industrial Prods. Div., 
8 Pelham Pkwy., Pelham Manor, N.Y.IOB03 

AMERICAN ELECTRIC & MACHINE CO.,INC.,320-324State Hwy. 
17, Upper Saddle River, N.J. 07458, Tel: 201-327-
7707; Pres: L.F. Himmelman 

AMERICAN ELEC·. CABLE CO., 181 Appleton St., Holyoke, Mass. 
01040, Tel: 413-539-9893; Sis. Mgr: J.T. Moynagh 

• AMERICAN ELECTRICAL HEATER CO., 6110 Cass Ave., Detroit 
Mich. 48202, Tel: 313·875-2505, TWX: 810·221·5369; Sis. Mgr: 
R. A. Kuhn ........ FSC No. 02105 ............................ Pgs. 2826, 282 

Ala HuntSVille, Murphy & Cota, 904 Bob Wallace Ave., 

Ariz 

Cal 

Colo 

Fla 

Ga 

III 

S.W.,205-536-9121 
Phoenix, Maddox Sis. Co., 5709 North 19th PI., 

602-274-3B07 
Los A.ngeles, Maddox Sis. Co., 2945 East 12th 

St., 213-269-7291 
San Francisco, Maddox Sis. Co., 420 Market St" 

415-362-3249 
Denver, R.G. Bowen Co., Inc., 1440 S. Santa Fe, 

303-722-4641 
Clearwater I H.R. Gross & Co., 314 S, Missouri 

Ave., 813-446-6649 
Atla~~4_8~5~~~~5 & Cota, 586 Armour Cir., N,E., 

Mt. Prospect, L.F. Brooks, 606 S, Emerson St., 
312-253-6813 

Iowa Ottumwa, N.W. Kathrinus & Co., 417 West 4th St., 

La 

Md 

515-684-6110 
Metairie, J.F. McKinney Sis. Co., 2012 Condon,504-

887-1723 
Reisterstown, Par-Nell Sis. Co" 69 Main St., 301-

833-6444 
Mass Natick, B. Whittemore, 42 Westlake Rd., 617-653-

6667 
Wayland, Coburn Ellingwood, 38 Pequot Rd., 617-

358-2883 
Mich Caro, R.C. OxleY, 320 N. Almer, 517-673-3621 
Mo Raytown, 7713 Crescent, 816-353-1397 

NM 

NY 

St. Louis, N.W. Kathrinus & Co., 2427 S. Brent
wood Blvd., 314-962-5627 

Albuquerque, C.T. Carlberg & Assoc., Box 3177, 
Sta. D, 505-265-1579 

Manhasset, Kaelber & Mack, Inc., Box 796, 516-
627-6620 

Rochester, Fish Assoc" Inc~, 2111 East Ave., 716-
244-5428 

Utica, Fish Assoc., Inc., 149 Roosevelt Dr., 315-
732-1008 

NC Greensboro, Murphy & Cota, Box 6365, 919-288-1923 
Winston-Salem, Murphy & Cota, 1106 Burke St., 

919-723-1001 
Okla Tulsa, J.F. McKinney Sis. Co., Box 3958, 918-

622-2967 
Ore Portland, J.W. Eckersley Co., 3150 S.W. Hamilton, 

503-246-3183 
Pa Norristown, E. Edwards, 505 Wellington Rd., 215-

272-4818 
Tex Bellaire, J.F. McKinney Sis. Co., Box 1026, 713-

665-3653 
Dallas, J.F. McKinney Sis. Co., Box 10451,214-631-

9450 
Utah Salt Lake City, R.G. Bowen Co., Inc., 1380 W.N. 

Temple, 801-364-4632 
EXP: NY, New York, ITT Export Corp., 250 Broadway, 

212-797-3300 
FOR: Can, Toronto, Ont' l L. Finkler I Ltd., 2 Tycos Dr.~ 

416-781-5231 
AMERICAN ELCTRN. CONTROLS, Div. Lynn Elctrrr. Corp., 74 

Tracey Rd., Huntingdon VafJey, Pa.19006, Tel:(215) 
WI 7-3617; Sis. Mgr: E. Sohempp 

• AMERICAN ELECTRONIC LABS INC. - See A.E.L. Inc. 
AMERICAN ELCTRNS., INC., Control Components Div., 1600 E. 

Valencia Dr" Fullerton, Calif. 92631, Tel: 714-871-
3020, TWX: 910-592-1256 

• AMERICAN FELOMUEHLE CORP;, P.O. Box 2160, Glenbrook, 
Conn. 06906, Tel: 203· 325-1511; Sis. Mgr: R. A. McMillan 
...................................... , ........................................................... PI. 1576 

Ariz Phoenix, Allen Assoc., Box 3091, PaPago Sta., 602-
945-5781 

Cal Burbank, Tech-Sources, u'nltd., 2104 W, MagnOlia, 
(213) VI 9-6863 

Ga Decatur, F.C. Nickerson Co.,.!nc" Box 1185,404-
377-1575 

III Chicago, Kennedy Engrg"lnc.,b7lJ N. Uliphant~ :H2-
631-8283 

2980 

------------------------1 Mass Wellesley, R.p. Mahan Co" Inc" 572 Washington, 
617-237-1040 

NY Syracuse, L. Garner Assoc., Box 56, (315) OL 2-
7911 . 

Ohio Dayton, COY Co., Box 2078, Kettering Sta., 513-885-
7222 

Pa Philadelphia, Naudain Assoc., 1032 Suburban Sta., 
215-564-3194 

Tex Dallas, Allied Camps., Inc., Box 18146, (214) 01 
8-6660 . 

AMERICAN GAS 8. CHEMICALS, INC., 511 East 72nd St., New 
York, N.Y. 10021, lei: 212-;3;-1J36 

AMERICAN GELOSO ELCTRNS., INC., 251 Park Ave., 5., New 
York, N.Y. 10010, Tel: 212-254-2282; Exec. V.P: 
B.L. Cahn 

• AMERICAN INSTR. CO., INC., 8030 Georgia Ave., Silver Spring, 
Md. 20910, Tel: 301· 589·1727; Sis. Mgr: W.O. Finn ........ FSC 
No. 02356 ........................................................................... : .. Pg. 1243 

Cal SausaJ ito, American Instr. Co.(lnc.,3030 Bridgeway, 
415-332-4726 

W. Covina, American Instr. Co./lnc., 1251 Auburn 
Dr., 213-339-0359 

Colo Denver, American Instr. Co., Inc., B.ox 12004, 303-
422-6313 

FJa Winter Park, American Instr. Co., Inc., Box 1316, 
305-647-3743 

III Barrington, American Instr. Co" Inc., Box 47-7, 
312-381-5120 

Mass Bedford, American 105tr, Co" Inc" 30 Shawsheen 
Ave., 617-275-0014 

NJ Collingswood, American· Instr. Co., Inc., Box K, 
215-925-8135 

NM Albuquerque, Southwestern Engrg. & Equip. Co.,707 
First Nat'l. Bank Bldg., E., 505-265-6775 

NY Babylon, American Instr. Co., Inc., Box N., 212-
35],,3663 

Pittsford, American Instr. Co., Inc., 39 Barnfield 
Rd., 716-334-0110 

NC Black Mountain, American Instr. Co., Inc" Box 804, 
704-669-6100 

Ohio Cleveland, American !nstr. Co., Inc., Box 39272, 
216-248-5400 

Tex Dallas, Southwestern Engrg. & Equip. Co., 6300 N. 
Central EXjlwy., 214-363-6501 

Houston, Southwestern Engrg. & Equip. Co., 4242 
Richmond Ave., 713-666-2313 

Wash Redmond/ American Instr. Co., Inc., 14016 North-
.east 72nd PI., 206-454-1353 

FOR: Can, Pointe Claire, Que., American Instr. Co./ Inc., 
Box 8, 514-626-0404 

• AMERICAN LAVA CORP., Sub. 3M Co., Cherokee Blvd., & Mm. 
Rd., Chattanooga. Tenn. 37405, Tel: 615·265-3411 .PI. 1575 

(Also See 3M Co,) 
AMERICAN MACHINE & FOUNDRY CO., Alexandria Div., 1025 

N. Royal St., Alexandria, Va. 22314, Tel: 703-548-. 
7221, TWX: 703-931-4209; 515. Mgr: K.C. Cannon 
..... FSC No. 165:)8 

AM ERICAN MAGNETiCS CORP., P.O. Box 8, CarterVille, Ill. 
62918, Tel: 618-985-4838; Sis. Mgr:. V. Stoner 

AMERICAN METAL CliMAX, INC., 1270 Ave. of the Americas, 
New York, N.Y-.I0020, Tel: 212-757-9700 

AMERICAN MICA INSULATION CO., Manasquan, N.J. 08736, Tel: 
201-223-3100; 515. Mgr: J.L. Cato 

AMERICAN MICRO-SYSTEMS, INC., 3800 Homestead Rd., Santa 
Clara, Calif. 95051, Tel: 408-246-0330, TWX: 910-
338-0018; Sis. Mgr: W. Andrews 

AMERICAN NICKEL OlD CO., Box 333, Peru, 111.61354, Tel: 815-
223-0373, TWX: 910-642-3942; Sls.Mgr: J.Pomatto 

AMERICAN NUCLEAR CORP., Box 426, Oak Ridge, Tenn. 37830, 
Tel: 615-457-1234; Pres: K.W. Graybeal 

AMERICAN OPTICAL CO., Instrument Div., Eggert Rd., Buffalo, 
N.Y. 14215 

AMERICAN OPTiCAL CORP., Scientific Instr. Div., Eggert & 
Sugar Rds., Buffalo, N.Y. 14215, T"': 716-895-
4000, TWX: 710-522-1731; 515. Mgr: R.R. Remmer 

AMERICAN PHONO-TON, INC., Kiamesha Lake, N.Y. 12751 
AMERICAN POTASH & CHEMICAL CORP., 3000 West 6th St., 

Los Angeles, Calif. 90005, Sis. Mgr: R.K. Cavins 
• AMERICAN PRECISION IN OS., INC., Electro·Mechanical Prods. 

Oiv., 77 Olean Rd., E. Aurora, N. Y. 14052, Tel: 716·652·9000; 
Oir. of Sis. & Engrg: J. Mendolia ........ FSC 14412 .............. Pg. 1724 

Cal Los Angeles, L-Tronix Assocs., 1617 W. Colorado 
Blvd., (213) CL 6-2224 

San Diego, L.L. Stoakes, 4438 Ingraham St., (714) 
BR 4-6281 

Kans leawood, H.C. Heyde, 9221 Wenonga Rd" (912) MI 

Md 
9-8628 

Towson, J.A. Dougherty Sis. Co., 320 Hillen Rd., 
30/-823-0431 

Mass Bo,ton, p.J. Engrg. Sis., Box 267, 617-783-0510 
Mich Lathrup Village, Sheridan Assocs., Inc., Box 128, 

313-358-3333 
Minn Minneapolis, Craighead & Assocs., 3822 East Lake 

Mo 

NJ 

NC 

Ohio 

Pa 

St., 612-721-6529 
St.- LOUIS, Sheridan Assocs., Jennings 5ta.,314-524-

4800 
Cranford, Marchand-Border Co., Box 181,201-272-

5510 
Tenafly, Marchand-Border Co., 120 Oak St., 201-568-

2354 
Greensboro, Marchand-Border Co., 3504 Kirby Dr., 

Y1Y-<YY-Y!J!JY 
Cincinnati, Sheridan Assocs., Inc.,' Box 37-646, 513-

761-5432 
Cleveland, Sheridan Assocs., Inc., Box 8226, 216-

327-9145 
Dayton, Sheridan Assocs.,lnc .,Box 37 ,513-277-8911 
Phi ladelphia, Loman Go., 211~ Lombard ,t., <15-

735-3520 

• Trade Name -See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

rex 

Wisc 

AMERICAN 

Pittsburgh, Sheridan Assocs.,lOl Penn Center Blvd., 
412-243-6655 

Dalias, Scott T eclmical 515., Box 30324, (214) FL 
2-7698 

MilwaUkee, Craighead &·Assoc., 1622 North 52nd 
St., 414-453-3000 

RADAR COMPONENTS, INC., 41; t. Main ,t., 
DenVille, N.J., Tel: (20110A 7-5530; Pres: J.p. 
Hundley ..... FSC No. 00792 

- - - - - - - -Advertisenient- - - - - - - -
American Radar Flanges have been used in 
every major system over the last 20 years. 
While attaining this performance record, we 
have amassed the largest collection of flange 
looling in the world. No order is too large or 
too small and no requirement is too difficult. 

In addition to UG, WR, RE, CMR and CPR 
flanges we manufacture and al most infinite 
variety of specials in all types of material. 

AMERICAN RADIO CO., INC., 445 Park Ave., New York, N.Y. 
10022, Tel: (212) PL 3-5046; Sls.Mgr: D. Mailiart 

AMERICAN RADIO RELAY LEAGUE, INC.; 225 Main St., New
ington, Conn. 06111, Tel: 203-666-1541 

AMERICAN RECTIFIER CORP., 116-15 15th Ave., College POint, 
N.Y. 11356, Tel: (212) FL 3-2828; Sis. Mgr: F.E. 
Klans 

AMERICAN RESCH. CORP., Rte. 6 & New Britain Ave., Farming
ton, Conn~ Tel: 203-677-2693; Pres: J. Shamroth 

AMERICAN SEMICONDUCTOR CORP., 4 N. Hickory Ave., 
Arlington Hgts., III. 60004, Tel: 312-392-8830, 
TWX: 910-687-2263; ,Is. Mgr:J. Yost ..... /-:,~ UI~~~ 

AMERICAN SILVER CO.DIV., Sherman Inds., Inc., 36-07 Prince 
St., Flushing, N.Y. 11354, Tel: 212-353-8012; Asst. 
Sis. Mgr: N. Sullivan 

AMERICAN SMELTING & REFINING CO., 120 Broadway, New 
York, N.Y. 10005, Tel: (212) RE 2-9500; Pres: R. 
D. Bradford 

AMERICAN SOLDER &. FLUX CU., ING., 19 Ii< Willard Sts., 

~1~i~a~~~hj~J. ~~i3rI3:40. Tel: (2151 BA 6-1800; 

AMERICAN SOLENOID CO., INC., 245 E. Inman Ave., Rahway, 
N.J., Tel: 201-381-5100, TWX: 710-744-4537; Pres: 
H.L. Naimer ...... FSC No. 10983 

AMERICAN STANDARD, Aero Research Instr., 9000 Kings St., 
Franklin Pk., III. 60131, Tel: 312-671-0511, TWX: 
910-227-0052; Sis. Mgr: M. Scadron ..... FSC 04849 

AMERICAN-STANDARD, Applied Air Conditioning Dept., Colum
bus, Ohio 43220 

AMERICAN SYSTEMS, INC., 13901 Saticoy St., Van Nuys, Calif. 
91402, Tel: 213-781-7668; Pres: H.W. Jamieson 

• AMERICAN TECH. CERAMICS. One Norden La., Huntington Sla .• 
N. Y. 11746, Tel: 516·271·9600, TWX: 510·226·6993; Sis. Mgr: 
V. Perna ........ FSC No. 29990 .................................... Pgs. 597·604 

Cal Sunnyvale, Nor Cal Sis. Assoc., 627 Sheraton Dr., 

Fla 

III 

Ind 

408-738-2291 
N. Palm Beach,J.F.Griffin Co.,536 Marlin Rd., 305-

671-6060 
Winter Pk., J.F. Griffin Co" 3449 Ferndell Dr .,305-

831-1080 
Chicago, Communications Engrs., 7106 N. Western 

Ave., 312-761-054& 
Ft. Wayne, Communicalions Engrs., 418 E. Berry 

St., 219-743-9866 
Iowa Cedar Rapids, Electronic Sis. Co., 1310 Hertz Dr., 

S.E.,319-364-4342 
Mass Sudbury, Naton-Neenan Assoc., Box 203, 617-893-091 
NY Ithaca, B. Dean, Inc., 714 W. CIIOton St., (60)) AR 

Pa 

2-2187 
Jamaica,S-J 51 S., 148-05Archer Ave., 212-291-3232 
Lansdowne, W.F. Satterthwaite & Co., Box 19/,215-

623-5100 
Tex Addison, Parvin Sis., Box 307, 214-239-9148 

AMERICAN THERMO ELEC. CO., 7269 Santa Monica Blvd., 
Los Angeles, Calif. 90046, Tel: (213) HO 4-1632; 
515. Mgr: J. Levy 

• AMERICAN TIME PRODS., Bulova Watch Co., Inc., 61·20 Wood· 
side Ave., Woodside. N. Y. 11377, Tel: (212) DE 5·6000, TWX: 
710·582·2637; 515. Mgr: R. Ansell ........ FSC No. 03040 ............. . 
........................................................... Pgs. 1082, 1083, 1177, 1887 

Cal Encino, Cardinal Assocs., Inc.,. 16024Ventura Blvd., 
213-788-4540 

Menlo Pk., Straube Assocs., Inc., 483 Wi How Rd., 
415-323-2476 

Colo Boulder, Straube Assocs-Mt. States, Inc., Box 1649, 

Fla 

Ga 
III 

Md 

303-443-8600 
Orlando, Perrott Assoc., Inc., 1607 Forsyth Rd., 

305-275-1132 
Roswell, E. Rushin Co., Box 486, 404-993-6498 
Chicago, Communications Engrs., 7106 N. Western 

Ave., 312-761-0548 
LutherVille, J.R. Daniel & Co., Inc., Box 124,301-

825-8330 
Mass Winchester, S.C. Hooker, I nc., Box 352,617-729-5482 
Mino Minneapolis, Weneo Sis., Inc., 7728 MorganAve.,S., 

Mo 

NY 

Pa 

Tex 

612-866-3639 
Hazelwood, J.C. Mankus & Assocs., Inc.,400 Brooks 

La., (314) PE 1-4334 
Mamaroneck, Cane Tech. Sis., Inc" 555 E. Boston 

Post Rd" 914-698-4411 
Rochester, H.C. Jonnson AgenCies, Inc., 111 Mt. 

Hope Ave., 716-232-2688 
GlenSide, J.R. Daniel & Co., Inc., Box 3, 215-887-

0550 
Richardson, C. Finch Sis. Co., First Bank & Trust 

Co. Bldg., 214-231-1322 

eem /1969 



· •. including Federal Supply Codes (FSC) where available 

Wash Seattle, J.J. Backer Co., 221 W. Galer St., 206-283-
6470 

FOR: Can, Ottawa, ant" Canadian Micro Elctrns., 323 
Bank St., 613-233-5129 

AMERICAN TOWER CO., Box 29, Shelby, Ohio 44875, Tel: 419-
342-24Rl; Sis. Mgr: H.F. Palmer 

• AMERICAN TRANS·COIL CORP., 124·06 101st Ave., Richmond 
Hill, N. Y., 11419 Tel: 212·441·5207; Sis. Mgr: W. Clancy ...... .. 
FSC No. 18212 ........................................................................ Pg. 719 

- - - - - - - -Adverti sement- - - - - - - -
American Trans-Coil Specializes in Military 
type Coils and Transformers. Tolerances 
within one quarter of one percent. For pro
totype and Production quantities of linear 
permeable tuned R,F. and I,F, Colis and 
Transformers, B.F ,0" 5 discriminator trans
formers, R.F. Oscilators, Toroids, networks 
and filters/ send your specitications or draw
ings for immediate responsive quotations. 

• AMERICAN ZEITLER, INC., 697 Randolph Ave., Costa Mesa, 
Calif. 92626, Tel: 714·540-4190; Gen'l. Mgr: G. Rueb 
....... ....................... ...... .. .... Pgs. 2194·2196, 2693 

Ala Birmingha~, F.e. Nickerson Co., 1148 Cheyenne 
Blvd., 205-853-3181 

Ariz Tucson, Hamilton Reps., 9800 N. Oracle Rd., 602-
297-2279 

Cal Anaheim, Rep Assoc., 1744 W. Lincoln Ave., 714-
635-2529 

Los Angeles, Rep Assoc., 1645 S. La Cienega Blvd., 
213-274-8485 

San Mateo, G.C. Woempner Co., Inc., 2040 Pioneer 
Ct., 415-349-6316. 

Colo Denver, J.F. Hurlbut Co., 2240 S. Adams St., 303-
756-2046 

Fla Miami, Barrett Assoc., 300 Northwest 123rd St., 
305-681-4957 

Orlando, Barrett Assoc., Box 14205,305-277-2857 
Tampa, Bar rett Assocs., 14814 Carnation Ave., 813-

933-1214 
Ga Decatur, F.C. Nickerson Co., Inc., 124U Clairmont 

Ave., 404-377-1575 
III Elmwood Pk., Malone Engrg. Assoc., 7640 W. 

North Ave., 312-456-4031 
Ind Columbus, Frederick & Meily, 2665 Franklin St., 

812-372-7161 
Ft. Wayne, Frederick & Meily, 1601 S. Hanna St., 

219-745-2461 
Mass Boston! Brookdale/Richter Engrg., 348 Lake Ave., 

617-244-6969 
Minn Minneapolis, Hamilton, Grayden, Flemmer, Hamilton 

Rd., 612-941-1120 
Mo St. Louis, Aerotronics, Inc., Box 10236, La'mbert 

Field,314-426-4060 
NY Lynbrook, MWM Assocs., Box 412, 516-593-6190 

Syracuse, J.V. Castelo Co., 2030 Erie Blvd., E., 
315-472-0322 

NC Kinston, F.C. Nickerson Co., 1001 Parrott Ave., 
919-547 -4911 

Ohio Columbus, Mulligan & Mathias, 2011 Riverside Dr., 
614-486-226 7 

Ore Portland, Van Voorhees Assocs., 4415 N.E. Sandy 
Blvd., 503-287-6633 

Pa Cheltenham, Arnold Assocs., 2 Ryers Ave., 215-742-
0600 

SC Greenville, F .C. Nickerson Co., Rt. 6, Salters Rd., 
803-242-5259 

Tex Dallas, Engineers Int'I., Box 35601, 214-352-2666 
Utah Granger, J.F. Hurlbut Co., 3817 West 3280 5., 

801-299-4321 
Wisc Milwaukee, DeVos/Prinz Sales, 1819 E. Kenilworth, 

414-272-0356 
- - - - - - - -Advertisement- - - - - - - -
Alois Zettler, a Swiss company, is one of the 
largest relay and switch manufacturers in 
Europe. American Zettler, a wholly owned 
subsidiary, follows the traditional Swiss ob
servance of quality and precision. Assembly 
and checkout facilities in the United States 
are staffed by htghly skilled and experienced 
circuit analysts who are on call to assist you 
in specifying any relay or switch application. 
A com::dete stock of products assures you of 
immediate, off-the-shelf delivery. Our en
gineers will be glad to provide you with free 
samples of American Zettler relays and 
switches and discuss your problems at no 
cost or obligation. Simply call or write one 
of the Sales-Engineering Representatives 
listed, or contact our headquarters in Costa 
Mesa, California. 

• AMERICON CORP., 87 Rumford Ave., Waltham, Mass. 02154, Tel: 
617·891·5230, TWX: 71 Q·325·1739 ...... FSC No. 26805 .... Pg. 834 

Ala Huntsville, Theall Corp., Box 3122, 205-852-1525 
Cal Arcadia, J.E. Hachten Co., 1135 W. Huntington Dr., 

213-681-2361 
Palo Alto, J.E. Hachten Co., 800 Welch Rd., 415-

326-1252 
Colo Denver" D.E. Bond Assoc., 2149 S. Clermont St., 

303-756-1234 
Fla Maitland, Theall Corp., Box 922, 305-647-4469 
III Chicago, Midwest ~icrowavel 6414 W.Belmont Ave., 

206-524-5170 . 
Kans Mission, Technical Mktg. Assoc., 5827 Outlook, 913-

831-2888 
Md Silver Spring, Brimberg Assoc., Inc., 814 Thayer 

Ave., 301-588-7790 
Mass Waltham, Microwave Consultants, 195 West 5t.,617-

899-4400 

SEE PAGE 352 TO GET YOUR COpy OF THE RADIO·ELECTRONIC MASTER 

AME·AMP 

Mich Lathrup Village, Sheridan Assocs" Inc., Box 128, NC Greensboro, G. Ducket Sis. Co., Box 22002, 919-
313-308-3333 273~4617 

Mo St. Louis, Technical Mktg. Assoc., 2050 Woodson Rd., Ohio Cleveland, R.K. Deunk & Assocs., Inc., 7390 Chippewa 
314-427-3600 Rd., 215-526-4317 

NM Albuquerque, D.E. Bond Assoc., Box 11331,505- Ore Portland, R. Merritt Co., 2035 Southwest 58th Ave., 
247-3442 503-222-7337 

NY DeWitt, Flaring & Murray, Inc., 6585 Kinne Rd., Tex Houston, Unidyne, Inc., 5700 Savoy La., (713) MO 
315-446-5555 6-2401 

Hicksville, Salsbury Assocs., 331 W. John St., 516- Wash Seattle, R. Merritt Co., 1320 Prospect St., 206-682-
938-1080 7337 

NC Winston Salem, Theall Corp., Box 11435,919-725- EXP: NY, New York, Milano Bros., 250 West 57th St., 212-
9932 246-3210 

Ohio Cincinnati, Sheridan Assocs., Box 37646,513-761- *AMP-BLADE connector - Amp Inc. 
5432 *AMP-CRIMPAC flat packs header - Amp Inc. 

Pa Newtown Sq., Holdsworth & Co., Box 298, 215-356- *AMP-EDGE connectors - Amp Inc. 
8550 *AMP-FINE-Y-R splice - Amp Inc. 

Pittsburgh, Sheridan Assots., 201 Penn Ctr. Blvd., *AMP-FIT tube fittings - Amp Inc. 
412-243-6655 *AMP-IN connectors - Amp Inc. 

Tex Dallas, Spacetronics CO'I 4515 Prentice St., 214- *AMP-INCERT connectors - Amp Inc. 
368-1215 *AMP-LEAF connectors - Amp Inc. 

Wash Seattle, R. Johnston Co., 1011 Northeast 69th St., *AMP-LOK connectors - Amp Inc. 
206-524-5170 *AMP-MAD memory devices - Amp Inc. 

AMERIND-MAC KISSIC, INC., Box 111, Parkerford, Pa.19457, *AMP-MADNETIC niulti-aperature device - Amp Inc. 
Tel: 215-495-7127; Sis. Mgr: G.F. Knotts *AMP-O-LECTRIC electric machines - Amp Inc. 

*AMERITE antenna towers - American Tower Co. *AMP SHIELD connectors - Amp Inc. 
AMERLINE CORP., 1800 W. Fullerton Ave., Chicago, III. 60614, *AMP-SULATION heat shrinkable tubing - Amp Inc. 

Pres: A. Hultgren *AMP-TAB connectors - Amp Inc. 
*AMERPLASTIC insulated wire - American Electric Cable *AMP-TAPEMATIC machines for tape-mounted terminals - Amp 
*AMERSHIELD braided shield - American Electric Cable Co. *AMP-TAPETRONIC electric machine for tape-mounted terminals-
• AMERSIL, INC., 685 Ramsey Ave., HillSide, N. J. 07205, Tel: Amp Inc. 

201· 688-4500 .................................................................... Pg. 1638 *AMP-TRAPS fuse - Chase-Shawmut Co. 
AMETEK, INC., Station Square Two, paoli, Pa. 19:5U1, lei: *AMP-UNYT connectors - Amp Inc. 

215-647-2121 *AMPACT explosive cartridges - Amp Inc. 
AMETEK. INC" Testing Equip. Div., P.O. Box 288, Landsdale, Pa. *AMPEEZ connectors - Amp Inc. 
AMETEK/lnstrs. & Controls, 860 Penn. Blvd., Feasterville, AMPERE ELEC.INDS.,410 Communipaw Ave., Jersey City, N.J. 

Pa. 19047, Tel: 215-355-6900; Sis. Mgr: C. Miller 07304, Tel: 201-434-3207; 515. Mgr: H. Nutkis 
AMETEK/Lamb Elec" 627 Lake St., Kent, Ohio 44240, Tel: 216- • AMPEREX ELCTRN. CORP., Component Div., 35 Hoffman Ave., 

673-3451, TWX: 810-437-2332; .Gen'l. Sis. Mgr: Hauppauge, N. Y. 11787, Tel: 516·234·7000, TWX: 510·227· 
R.C. Cornelison ..... FSC No. 75511 8552; Mk1&. Mgr: A. Merken .................................... Pgs. 605, 2349 

AMETEK/U 5 Gauge, 74M Clymer Ave., Sellersville, Pa.18960, Ariz Phoenix, J. Berman Co., Inc., 2101 W. Shangri La 
Tel: 215-257-6531; Sis. Mgr: E.C. Rutter; FSC 61349 Rd., 602-944-3361 

*AMFLITE illuminated indicator - American Maclliile & Found. Cal Burbank, Shephard-Stern Co., 4109W, Burbank Blvd., 
• AMGLO CORP., 4333 N. Ravenswood Ave., Chicago, III. 60613, 213-849-6671 

Tel: 312·477·9494; Sis. Mgr: R. T. Seery .................... Pg. 1779 Burlingame, G.C. Woempner Co., 821 Malcolm Rd., 
Ala Hazelgreen, Grady Duckett Sis., Box 537, 205-828- 415-697-5131 

3475 Palo Alto, Amperex E letrn. Corp., 801 E. Charleston 
Cal Van Nuys, Crane Assocs., 15419 Keswick,ST 0-7972 Rd., 415-327-0461 
Conn New Haven, Edcom, Inc., 965 Dixwell Ave., (203) Colo Denver, M. Pearson & Co., 1860 S. Acoma St., 303-

MA 4-7291 777-7878 
Fla Miami, Grady Duckett Sis., Box 310, Uleta Br.,305- Fla Winter Pk., Millar-Hutto Assocs., Box 1509,305-

947-3974 647-7407 
Tampa, Grady Duckett 515., Box 15215,813-855-3222 Ga Atlanta, Millar-Hutto Assoc., 3110 Maple Dr., N.E., 

Ga Atlanta, Grady Duckett 515., Box 29067,404-237-5531 404-261-6160 
III Evanston, R.S. Van Cleve Co., 2773 Bernard, 312- III Northlake, Amperex Elctrn. Corp., 360 E. North 

475-8911 Ave., 312-261-7877 
Iowa Ft. Dodge, H.D. Morrison, 236 - 7th Ave., N., 515- Ind Indianapolis, Thomas & Sukup, Inc., 2060 East 54th 

576-2374 St., 317-251-4574 
Mass NewtonVille, Edcom, Inc., 815 Washington St,/ (617) Mass Belmont, Vector Sales, Inc., 174 Pleasant St.( 617-

WO 9-9710 489-1400 
Mich Northville, A.K. DaviS Co., 21140 Centertarm La., Mich Lansing, Amperex Elctrn.Corp,,809CenterSt.,517-

. 313-474-8300 482-7140 
Minn Minneapolis, Heimann Co., 5603 Lyndale Ave., S., Minn MinneapoliS, Amperex Elctrn. Corp., 6700 France 

612-827-5457 Ave., S" 612-920-7955 
NJ Englewood, J.A. Rudy & Assoc.,409 Grand Ave.,(201) NY Liverpool, Reed Eletrns., 229 N. Wood land ,315-457-

LO 7-5880 4759 
Haddonfield, Gray-Williams Assoc., 8 East Mt. New York, Kahgan Sales Corp., 1261 Broadway,212-

Vernon Ave. 684-7772 
NC Kernersville, Grady Duckett Sis. Co., Box 118, 919- Rochester, Reed Elctrns., 2815 Monroe Ave., 116-

993-3906 473-2767 
Ohio Dayton, D. Steffen & Assoc., 3130 Far Hills Ave., Syracuse. AmoerexElctrn.Coro .• 323Thomoson Rd .• 

513-293-3145 315-463-1ll6 
Tex Dallas, Spacetronics Co., 4515 Prentice St., 214-368- Vestal Reed Elctrns., Box 187, 607-748-7391 

1215 NC Raleigh, Millar-Hutto Assoc., N. Hills Office Mall, 
Wash Seattle, Crane Assocs., 650 S. Adams St., MA 3-2783 Box 17173, 919-787-9564 

AMI CON CORP., 25 Hartwell Ave., LeXington, Mass. 02173, Tel: Ohio Columbus. Mullioan & Mathias Co" 2011 Riverside 
617-861-9600; Sis. Mgr: J.C. Bolger Dr .. 614-486-2976 

*AMI NCO-AIRE environmental control source;' Amer .Instru. Co. Pa Allentown, Beil - Whitaker, Inc., 1303 N. Troxell 
* AMMOGAS gas generator - Sunbeam Equip. Corp. St., 215-434-5220 
• AMMON INSTRS., INC., 345 Kelley St., Manchester, N. H. 03105, Camp Hi II, Beil-Whitaker, Inc., 303 E. Crestwood 

Tel: 603·669·1531; Sis. Mgr: R. P. Arel... ..... FSC No. 19068 Dr., 717-233-1254 
............... ,................... . ......................... Pg. 1327 Harrisburg, Beil - Whitaker, Inc., 5610 Akron Dr., 

Ariz Scottsdale, Fryco, Box 464, 602-945-3281 717-652-0184 
Cal Inglewood, W.B. Knight Co., 112 Glasgow Ave., 213- Philadelphia, Paragon Sales Co., III South 22nd St., 

678-4711 215-563-7060 
Menlo Pk., McKnight Co., 1436 EI Camino Real, Reading, Beil-Whit"ker,lnc.,3623JacksonwaldAve., 

415-326-3762 215-779-2610 
Conn New Haven, Kitchen & Kutchin, Inc., 152 Temple St., Tex Dallas, Dunbar Assocs., Inc., Box 30511, 214-239-

203-776-4240 7151 
Fla Ormond Beach, H.R. Gross & Co., 619 Riverside Va Richmond, Amperex Eletrn. Corp., 5700 Old 

Dr.,305-677-0728 Richmond Ave., 703-282-6516 
III Chicago, D.J.M. Elctrn. Sis., Inc., 5356 N. MiI- AMPEREX ELCTRN. CORP., Electro-Optical Devices Div., 

waukee Ave., 312-774-1212 Providence Pike, Slatersville, R.I. 02876, Tel: 401-
. Kans Mission, Mesa, Inc., 5460 Buena Vista Dr .,913-262- 762-3800; Gen'l. Mktg. Mgr: R.E. Nelson 

6565 • AMPEREX ELCTRN. CORP., 230 Duffy Ave., Hicksville, N. Y. 
Md Towson, K. Randall Co.,Box 9736, Eudowood Finance 11802, Tel: 516·931·6200, TWX: 516-433·9045; Mk1&. Mil': 

Br.,301-823-1267 A. Katz .. .................................. .. ........................ Pgs.2902-2904 
Mass Lexington l Kitchen & Kutchin, Inc., 1775 Mass.Ave., Ariz Phoenix, Amperex Elctrn. Corp., 4747 North 16th 

617-862-8230 602-264-3129 
Mich Detroit, Koehler-Pasmore Co., 11833 Hamilton,313- Cal Los Angeles, W.J. Barron Co., 1406 S. Grand Ave., 

868-3322 213-748-6191 
Minn Minneapolis, H.M. Richardson & Co., Inc., 9 East Los Angeles, Winters & Co., 11766 W. Pico Blvd., 

22nd St., 612-335-7734 213-879-9045 
NJ Collingswood, K. Randall Co., 250 Haddon Ave., 609- Palo Alto, Amperex Elctrn. Corp., 801 E. Charles-

854-3323 on Rd., 415-327-0461 
NY Buffalo, R.F. Lamb Co., Inc.,3407 Delaware Ave., Sacramento, W.J. Purdy Agents, 4110 Stillmeadow 

716-876-3757 Way, 916-481-0971 
Great Neck, Pacent Engrg. Corp., 300 Northern San FranCiSCO, W.J. Purdy Agents, 312 Seventh St., 

Blvd., 516-482-4678 415-863-3300 
Kingston, R.F. Lamb Co" Inc., Box 661, Uptown Sta. Colo Denver, M. Pearson & Co., 1860 S • .Acoma St./ 303-
Syracuse, R.F. cam~ Co., Inc., Box 28 744-2323 
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AMP· ANA 

Conn 

Fla 

Ga 

III 

Ind 

La 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NY 

NC 

New Haven, Gerber Sales Co;, Inc., 29WhalleyAve" 
203-777-6279 

Miami, A.B. Andrews.& Co., 1408 S. Bayshore Dr., 
305-445-1576 . 

Winter Pk., Millar-Hutto Assocs., Box 1509, 305-
647-7407 

Atlanta, Millar-Hutto Assocs., 3110 Maple Dr., N.E., 
404-261-6160 

Aurora, D. Smith Assocs" Inc., 32 S. RiverSt., 3.12-
896-0828 

Northlake, Amperex Eletro. 'Corp., 360 E. North Ave. 
312-261-7877 

Indianapolis, Thomas & Sukup, Inc., 2060 East 54th 
St., 317-251-4574 

Metairie, Cartwright & Bean,lnc., 7010 Magnolia Ct" 
504-887-5225 

Baltimore, Brothers & Cooneen Assocs .. , 6302 
Lincoln Ave., 301-764-7189 

Belmont, Vector Sales, Inc., 774 Pleasant St., 617-
489-1400 

E. Longmeadow, Gerber SalesCo.,lnc.,24MapleCt., 
413-525-3059 

Waltham, Gerber Sales., Inc., 176 Second Ave,,617-
891-8040 

Detroit, J.M. Thorpe Co., 640 Hidden La" 313-884-
4360 

LanSing, Ampere>: Eletrn. Corp" 809 Center St.! 
517-482-7140 

Minneapolis, Amperex Elec. Corp" 6700 France 
Ave., 5., 612-920-7955 

Minneapolis, C.R. Gibb Co" 1311 West 25th St., 
612-377-1200 

Kansas City, R.W. Farris Co" 1715 BaltimoreAve" 
816-421-1751 

Maryland Hgts., Dipro, Inc., 11657 Adie Rd., 314-
432-3444 

Union City I J.J.Bressler , Inc.,4808 BergenlineAve., 
201-864-9577 

Syracuse, Amperex Elctrn. Corp.,3Z3 Thompson Hd., 
315-463-11l6 

Syracuse, Paston-Hunter Co., Illc.,2002 Teall Ave" 
315-437-2992 

Raleigh, A.B. Andrews & Co., 333 Fayetteville St., 
919-833-5565 

Raleigh, Millar-Hutto Assocs., Box 17173, 919-787-
9564 

Ohio Columbus, Mulligan &. Mathias ,(.;0., ~Oll Kiverside 

Ore 

Pa 

Dr., 614-486-2976 
Columbus, C.L. Pugh Co., 2144 Riverside Dr., 614-

486-9678 
Portland, Amperex Elctrn. Corp., 3109 s.E. Clay~ 

bourne, 503-775-4911 
Allentown, Beil - Whitaker, Inc., 1303N. Troxell St., 

215-434-5220 
Harrisburg, Bel I - Whitaker, Inc., 5610 Akron Dr., 

717-652-0184 
Reading, Beil - Whitaker, Inc., 3623 Jacksonwald 

Ave., 215-779-2610 
Springfield, Brothers & Canneen Assecs., 131 Harned 

Rd., 215-543-8641 
Tenn Memphis, Cartwright & Bean, Inc. of Tenn., 560 S. 

Tex 
Cooper st" 901-276-4442 

Dallas, Dunbar Assoc., Inc., Box 30511, 214-239-
7151 

Dallas, Lund & Co'., 2616 Manor Way, lI4-J58-4JJ5 
Houston, Lund & Co.,3827 Richmond Ave., 713-665-

3440 
Wash Seattle, Fluhart & Sullivan, Inc., 3826 Woodland 

Park Ave" 5" 206-633-4979 
AMPEREX ELCTRN. CORP., Semiconductor I> Microcircuits 

Div., Providence Pike, Slatersville, R.I. 02876, 
Tel: 401~762-9000, TWX: 516-433-9045; Sis, Mgr: 
H. Steenbeke 

AMPERITE CO., INC., 600 Palisade Ave., Union City, N,J. 
07087, Tel: (20D UN 4-9504; Sis. Mgr: T. Whalen 

AMPEX CORP., 401 Broadway, Redwood City, Calif. 94063, 
Tel: 415-367-2011, TWX: 415-364-9034; Pres: W.E. 
Roberts ..... FSC No. 92739 

AMPHENOL CADRE DIV., Bunker Ramo Corp., 20 Valley St., 
Endicott, N.Y. 13760, Tel, 607-754-4444, TWX, 510-
252-0898; Dir. of Mktg: C.N. Kowal 

(Refer to Amphenol Camps. Group for sa'iesoffice information) 
• AMPHENOL COMPONENTS GROUP, Bunker·Ramo Corp., 1200 

Harger Rd., Oak Brook, III. 60521, Tel: 312·654·3100, TWX: 
910-651·0191; V.P. Mktg: R. E. Hall ..................................... , ........ .. 
.......................................... Pgs. f16·875, 1648, 1649, 2444-2447 
Ar,iz Scottsdale, Amphe "<., 77 Third Ave., W., 602-

Cal 

Colo 

DC 

Fla 

Ga 

Haw 
III 

Ind 

Mass 

2982 

788-8560 
947-2491 

Encino, Amphenol Sis" 17000 Ventura Blvd., 213-
788-8560 
Mt. View, Amphenol 515. Div., 421 Castro St., 415-

969-0630 
Littleton. Amphenol Sis .• 709 W. Littleton Blvd.. 

303-794~4269 
Washington, Amphenol Sis., 7600 Georgia Ave., N, 

W" .202-829-9000 
Washington, Military Mktg, Dept., 1511 K St" 

N. W" 202-393-6223 
Winter Park. AmphenoISls .• 601 N. New York Ave" 

305-647-5504 
Atlanta. Amphenol 515., 175 W. Wieuca Rd., N.E., 

404-255_0992 
Honolulu. Earl Assoc· .. 1638 Kona St.. 808-9%-9953 
BroadView, Amphenol Sls.,2801 South 25thAve.,312-

261-2000 
Indianapoli s. L,M ,DeVoeCo.,4010Washington Blvd., 

317-283-1395 
LeXington, R. Purinton, tnc., 11 Muzzey St., 617-

862-8300 

----------------------------, Mich 

Minn 

Mo 

NJ 

NY 

NC 

Birmingham, Amphenol Sis., 950 E. Maple Rd.,313-
646-1262 

MinneaDolis. Amohenol Sis .• 7701 Normandale Rd .• 
612-927-6589 

Hazelwood, Amphenol Sis., 47 Village Sq., 314-838-
6996 

Pennsauken, Amphenol Sis .. 6525 S. Crescent Blvd., 
609-665-2870 

Red Bank, Mi litary Mktg. pept., 320 Broad St., 
201-842-0182 

Great Neck, Amphenol SiS., 310 Northern Blvd., 
516-482-4700 

Poughkeepsie, Amphenol Sis., 2 LaGrange -Ave., 
914-452-4220 

Syracuse. Amahenol Sis ... 6443 Ridings Rd .• 315-
437-2689 

Durham. Amahenol Sis .. 1500 E. Club Blvd., 919-
688-6361 

Ohio Cleveland. Amohenol Sis .• 20545 Center Ridge Rd .. 

Tex 

216-331-9100 
DaVlon. Military Mktg. Dept.. 1250 W. Dorothy 

La., 513-298-0642 
Richardson, Amphenol Sis. Div., 777 S. Central 

Exowv .. 214-23S-8318 
Wash Bellevue, Amahenol Sis .. 924 104th N.E .. 206-455-

2525 
• AM PHENOL CONNECTOR DIV., Bunker·Ramo Corp., 2801 South 

25th Ave., Broadview, III. 60153, Tel: 312·261·2000, TWX: 
910·226·1974; Sis. Mgr: N. Spangler ........................ Pg.836-875 

(Refer to Amphenol Camps. Group for sa,les office information.> 
• AMPHENOL CONTROLS DIV., Bunker·Ramo Corp., 120 5. Main 

St., Janesville, Wise. 53545, Tel: 608·754-2211, TWX: 608·653' 
8321; Sis. Mgr: W. Kereho ............................... " ... Pgs. 2444·2447 

(Refer to Amphenol Components Group for ~ales offices 
information J . 

AMPHENOL DISTRIBUTOR DIV .. Bunker-RamoCorp,,2875 South 
25 Ave .• Broadview. III. 60153, Tel: 312-261-2020, 
TWX: 312-681-3629; Ind. Dist: S.R. Kelleher, Gen'l. 
Line Dist: R. Old 

AMPHENOL INDUSTRIAL DIV" Bunker-Ramo Corp., 1830 South 
54th Ave •• Chicago, III. 60650, Tel: 312-242-1000, 
TWX: 910-229-1541; Sis. Mgr: F. Meinicke 

(Refer to Amphenol Camps. Group for sales office intormation.l 
• AMPHENOL RF DIV., Bunker·Ramo Corp., 33 E. Franklin St., 

Danbury, Conn. 06813, Tel: 203·743·9272, TWX: 203·744·0896; 
V.P. Mktg: D. S. Bowman ...................................... Pgs. 1648, 1649 

(Refer to Amphenol Camps. Group for sales office information) 
*AMPILLUME indicator lights - Amp Inc. 
*AMPIP post-insulation pod - Amp Inc, 
*AMPLASTIC plastic tubing - Amp Inc. 
*AMPLEXER amplifier - Beckman Instruments, Inc. 
*AMPLI-BOND electrical splices & terminals - Amp Inc. 
*AMPLI/CATOR amplifier & indicator - Tensitron, Inc. 
*AMPLI-TEST transient detector - C. E. Cox Co. 
*AMPLI-VOX audio learning devices - Chamberlain Mfg. Corp. 
AMPLIFIER CORP, OF AMERICA, 75 Frost St., Westbury, N.Y 

Tel: 516-333-9100; Pres: 5, Hack ..... FSC No, 73446 
*AMPLIFILM dielectric material - Amp Inc. 
*AMPLlFllM high voltage capacitors - Amp, Inc. 
*AMPLIMICA caaacitors - Amp Inc. 
*AMPLITE-END closed-end splice - Amp Inc. 
*AMPUVAR splices - Amp Inc. 
*AMPMODU interconnection system - Amp Inc. 
*AMPOMATOR making machine - Amp Inc. 
*AMPORTAPOWER hydraulic tools - Amp Inc. 
*AMPOWER splices & terminals - Amp Inc. 
AMPROBE INSTR"Div.Soss Mfg. Co., 630 Merrick Rd., Lynbrook, 

N.Y. 11563, Tel: (516) LV 3-5600; Sis, Mgr: G. 
Behrens ..... FSC No. 15566 

*AMPSEAL connectors - Amp Inc. 
AMSCO I NDUST RIAL CO.,Div. American Steril izer Co., 2820 West 

23 St., Erie, Pa, 16512, Tel: 814-456-2021; Gen'l. 
Mgr: D.J. Beecher 

AMSTRO CORP., 114 Clinton Rd" Fairfield, N.J,07006, Tel: 201-
228-3881; Pres: J.F. Fiore 

AMTHOR TESTING INSTRUMENT CO" INC"45-53 Van Sinderen 
Ave., Brooklyn, N.Y •• Tel: (212) DI6-8841;Sls. Mgr: 
A.J. Littmann ..... FSC No, 03354 

AMUNEAL MFG. CORP., 2042 W, Jefferson St.,.Philadelphia, Pa. 
19121, Tel: (215) CE 6~6800; Pres: S,M. Kamens 

- ... - ........ - -Advertisement- - _ ... - - - -
Amuneal offers a complete line of standard 
and custom shields for magnetic-sensitive 
tubes and components, including weld-fabr I,,:, 
cated or spun CRT shields, printed circuit 
shields, drawn can shields, and toil Wrap
Around Shielding, supplied in rolls. Amuneal 
uU_ Ti Ie-Mull Shielding ,Tiles, 61'x611 or 121'x1211, 
with pressure-sensili ve adhesive back ing, pro
vide a Simple, versatile means for do-it
yourself magnetic shielding of rooms, test 
chambers, cabinets l etc. Ask for literature. 

*ANA-VENT analog & event recording ... I echni-Kitel:.lectrns. 
ANACONDA AMERICAN BRASS CO., 414 Meadow St .. Waterbury, 

<;onn. 06720, Tel: 203-757-2021, TWX: 203-754-
7385; Gen'l. Sis. Mgr: E.V.Pierce ..... FSC 01881 

ANACONDA WIRE AND CABLE CU., b05 I hlrd Ave" New York, 
N.Y. 10016, Tel: 212-867-8000; V.P, Sis: W. Olsen 

• ANADEX INSTRS., INC., 7833 Haskell Ave., Van Nuys, Calif., 
91406, Tel: 213·873·6620, TWX: 910-495·1762; Sis, Mil': K. A, 
Mathews ........ FSC No. 14010 ................................................ Pg. 761 

Ala Huntsville,' Currie Aerospace Assocs., Inc., Box 
1424,205-536-5650 

Ariz Phoenix, R,A. Mayes Co., 4747 North 16th St., 602-

Cal 
279-5243 

Los Altos, J. Stone & Assocs., 330 Second St., 415-
948-4563 

Van Nuys, Anadex lnstrs., .Inc., 7833 Haskell Ave., 
213-873-6620 

* Trade Name-See Mfr. Listing 

MANUFACTURERS - SALES OFFICES- TRADE NAMES ••• 

Colo 
Conn 

Fla 

III 

Kans 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

Ohio 

Pa 

Tex 
Wash 

FOR: 

Broomfield, R.A. Mayes Co., Box 9,303-466-6311 
Hartford, Instrument Assocs., Inc., 234 Murphy Rd., 

203-525-9367 
Orlando,'Currie Aero'space Assocs.,lnc.,Box13229, 

305-855-0843 
Chicago, A.S. & H.Assocs.,6272W.North Ave., 312-

237-2343 
Kansas City, Harris-Hanson Co., 7916 Paseo, 816-

444-9494 
Wheaton, K-GcSales, 11151 Viers Mill Rd.,301-946-

4055 
ArUngton, Instrument Assocs., Inc., 30 Park Ave., 

617-648-2922 
Farmington, Carter, McCormic& Peirce,lnc.,23995 

Freeway Pk. Dr., 313-477-7700 
St. Paul, Engineering Prods. Assocs., 2119 Grand 

Ave., 612-698-5531 
St. Louis, Harris-Hanson Co., 2814 S. Brentwood 

Blvd., 314-%2-9895 
Union, SBM Assocs., Inc.,1519StuyvesantAve.,201-

687-8H7 
Albuquerque, R.A. Mayes Co., 8016 Zuni Rd.,5.E., 

505-265-7989 
Plainview, ·SBM Assocs., Inc" 528 Old Country Rd., 

516-433-1421 
Pleasantville, SBM Assocs., Inc., 28 Hobby St., 914-

769-1811 
Rochester,SBM Assoc •. , 800 Linden Ave., 716-381-

8330 
Syracuse, SBM Assocs., Inc., 5858 E. Molloy Rd., 

315-454-9377 
Cleveland, Carte,r, McCormic &' Peirce, Inc., 3691 

Lee Rd., 216-921-1360 
Dayton, Carter, McCormic & Peirce, Inc., 3406 N. 

Main St., 513-278-5873 
Newtown Sq., Holdsworth & Co., Inc., Box 298, (215) 

EL 6-8550 
Pittsburgh, Carter, McCormic & Peirce, Inc., 201 

Penn Center Blvd., 412-824-3760 
Richardson, R.A. Mayes Co., Box 1021, 214-235-3043 
Seattle, Dewar & Assocs., 6361 First Ave., 5., 206-

763-2233 
Can, Ottawa, Ont., Whittaker Elctrns., Ltd.,42 How

den Ave., 613-224-1221 
Can, Roxboro, Que., Whittaker Elctrns., Ltd., Box 

216,514-684-3000 
Can, W. Vancouver, B.C., Whittaker Elctrns., Ltd.; 

1144 Millstream Rd., 604-926-3411 
Can, Weston, Ont., Whittaker Elctrns" Ltd., 1885 

Wilson Ave., 416-247-7454 

*ANALAB oscilloscopes - Spedcor Electronics, Inc . 
• ANALOG DEVICES, INC., 221 Fifth St., Cambridge, Mass. 02142, 

Tel: 617· 492-6000, TWX: 710·320-0326; Sis. Mgr: M. Sallen 
. ....... FSC No. 24355 ................................................. Pgs. 506·511 

Ala Huntsville, Currie Aerospace Assocs., 2603 Artie 
St., S.W., 205-536-5650 

Ariz Phoenix, Barnhi II Assocs.,lnc.,4900 E.lndian School 

Cal 
Rd., 602-959-2115 

EnCino, Synergen, Inc., 4868 Oak Park Ave., 213-
981-4150 

Palo' Alto, Synergen, Inc., 201 Town & Country VilL, 
415-328-3383 

Colo Denver, Barnhill Assocs., Inc., 1170 S. Sheridan 

Fla 

III 

Ind 

Blvd., 303-934-5505 
Orlando, Currie Aerospace Assoc., Box 13229,305-

855-0843 
Chicago, Systems Engrg. Assoc., 5505 N. Menard 

Ave., 312-774-1452 
Indianapolis, Systems Engrg. Assoc., 1010 East 

86th St., 317-846-2593 
Kans Kansas City, Impala, Inc., 3141 Merriam La., 913-

Md 
831-3933 

Silver Springs, Rep-Tron, Inc., Box 1347, 301-588-
6933 

Mich DetrOit, Electro Sis. Assocs., 10145 Morang Dr., 
313-886-2280 

Minn Minneapolis, Systems Engrg. Assoc.,8633Harrison, 

Mo 

NM 

NY 

5.,612-881-6386 
Hazelwood, Impala, Inc., 47 Village Sq., 314-831-

5454 
Albuquerque, Barnhill Assocs., Inc., 827 Penn

sylvania, N.E .. 505-265-7766 
Kingston, Labtronics, Inc., 914-338-1604 
N. Tonawanda, Labtronics, Inc.,3568 Moyer Rd., 716-

695-1001 
Syracuse, labtronics, Inc., E. Monay Rd., 315-454-

9314 
Woodbury, Harwood-Sandler Assoc., 8243 Jericho 

Tpke., 516-692-6100 
Ohio Cleveland" Electro Sis. Assocs., 851 East 222nd St., 

Pa 

Tex 

216-261-5440 
Dayton, ,Electro Sis. Assocs.,- Overlook Brch., Box 

3122,513-426-5551 
Dresher, Wyncote Instrumentation, 1616 Kenmare 

Dr., 215-643-2440 
Pittsburgh, Electro Sis. Assoc., 201 Penn Center 

Blvd., 412-371-9449 
Houston, Barnhill Assocs.! Inc., 3810 Westheimer, 

713-621-0040 
Richardson, Barnhill Assocs, Inc., 312 N. Central 

Expwy., 214-231-2573 
Wash Seattle, Avionics liaison, 6770.Perimeter Rd., S., 

206-767-3870 
Wise Waukesha, Systems Engrg.Assoc.,Box526,414-782-

3388 
* ANALOG FILTERS electronic filters- Spectrum Instrs., Inc. 

ANALOG GENERAL CORP .,7 Neil Ct., OceanSide, N.Y ,11572, Tel: 
516-678-1441; Sis. Mgr: H. laron 

eem /1969 



___ including Federal Supply Codes (FSC) Where available ANA-ARI 

- - - - - - - -Advertisement- - - - - - - - Fla St. Petersburg, Massey Assocs., Inc., Box 13577, • APPLIED MAGNETICS CDRP., 75 Robin Hill Rd., Goleta, Calif. 
Analog General Corp. spec.ializes in design 813-347-6183 93017, Tel: 805 - 964-4881, TWX: 910-334-1195; Sis. MIf' 
and manulacture 01 servos, electromechanical III Niles, W. Leonard Elec. Co., 7544 W. Oakton St., W. P. Graham ........ FSC No. 11935 ............................ Pgs. 546, 547 
assemblies, precision gear assemblies, sim- 312-631-3553 Ariz Phoenix, Thorson Co., 2505 E. Thomas Rd., 602-
ulator and trainer sub-systems, to your spec- Ind Indianapolis, Schroeder & Loomis, 714 East 65th St., 264-5878 
ilications or drawings. AGC-A Good Comple- 311-251-4571' Colo Englewood, Thorson Co., 300 E. Hampden Ave., 
ment-to your own design and manulacturing Iowa Des Maines, Kelly-Schmitz-Winkeler Assoc., 3831 (303) SU 9-1841 
lacilities. 43rd St., 515-279-9235 Mass Bedlord, B & W Assocs., 135 South Rd., 611-275-
- - - - - - - - - - - - - - - - - - - - - Kans Kansas City, Kelly-Schmitz-Winkeler Assoc., 7546 9177 

* ANALOGIC analog modules-Computer Dynamics, Inc. Troost Ave., 816-363-5651 NJ Morristown, Graydon-Sherman, Inc., 33 Morris 
ANALOGIC CO., 296 Newton St., Waltham, Mass. 02154, Tel: Mass NewtonVille, Edcom, 815 Washington St., (6m WO St., (20ll JE 8-9246 

617-891-4708; Sis. Mgr: M. ~erber ..... fSC 28762 9-9710 NY Fayetteville, Graydon-Sherman, Inc., Davis Bldg., 
ANALYTICAL CHEMICAL LABS., 22 W. Madison, Chicago, III. Mich DetrOit, S. Greiner Assoc., 15318 Mack Ave., 313- 315-637-9611 . 

60602, Pres: S.J. Rogers 882-7570 Ohio Dayton, Ashby Assocs., Inc., 4130 Linden Ave., 
ANALYTICAL MEAS., INC., 31 Willow St., Chatham, N.J. 07928, Minn Hopkins, Beta Engrg. 128 Jackson Ave., N_,612-938- 513-252-5627 

Tel: 201-273-7500; 515. Mgr: F .G. Paully ..... 2551 APPLIED MICROWAVE LABORATORY, INC., Andover St., And-
FSC No. 99726 Mo St. Louis, Kelly-Schmitz-Winkeler, 2319 Hampton over, Mass., Tel: 617-475-8500, TWX: 617-475-8686; 

• ANAREN MICROWAVE, INC., 478 E. Brighton AYe., Syracuse Ave., 314-781-6111 Sis. Mgr: J.R. Richmond ...... FSC No. 1~894 
N. Y. 13210, Tel: 315 - 475-1621, TWX: 710-541-1507; Sis NJ Pennsauken, W. Leonard Elec., 6021 Mansion Blvd., APPLIED PERIPHERAL SYS., INC., 7120 Harwin, Houston, Tex. 
Mar: R. A. Clark ........ FSC No. 31597 .................... Pg5. 1652, 165 609-662-0200 77036, Tel: 713-781-2294; Sis. Mgr: I.H. Estes 

Ariz Phoenix, Barnhill Assocs., 4900 E. Indian School NM Albuquerque, Data Handling Co., 209 San Pablo, S.E., • APPLIED RESEARCH, INC., 76 Bayles AYe., PI. Washington, N. Y. 
Rd., 602-959-2115 505-268-0928 11050, Tel: 516 - 663-5700, TWX: 510-223-0B22; Sls.Mgr: 

Cal Los Angeles, L & M Engrg., 9911 Inglewood Ave., NY Williamsville, W. Leonard Elec., 5459 Main St., 716- N. M. Poulos ........ FSC No. 05627 ............ , ....................... P,. 1651 
213-678-5409 634-4300 Cal N. Hollywood, 3 DBM, Inc., 7424 Greenbush Ave., 

Sunnyvale, Waldman Assocs., 1094 W. Evelyn Ave., NC Charlotte, J.L. Highsmith & Co" 3733 Monroe Rd., 213-875-0876 

Fla 
408-245-2500 704-333-7743 WoodSide, Kipp Assocs., 90 Stadler Dr., 415-851-

Orlando, Technical Assocs., 2319 E. South St., 305- Ohio Cleveland, W. Leonard Elec. Co., 1463Warrensville 0123 
424-5681 Ctr. Rd .. 216-382-8444 Fla Orlando, Currie Aerospace Assoc., 5119 Louvre 

Md Laurel,Scientilic Mktg. Assoc., 8817 Hunting La., Tenn KnOXVille, E.E. Rule, Daylight Bldg., 615-525-9919 Ave., 305-855-0843 

NJ 
301-776-5130 Tex Richardson, C. Hollman Assoc., 777 S. Central Mass Chelmslord, TechcomAssocs.,Box71,617-256-3431 

Pennsauken, Megargel & Himmelstein, 8070 C Rte.#. Expwy., (214) PA 2-4754 NM Albuquerque, Electronic Enterprises, 1900 Washing-
130,609-662-3081 Va Annadale, T. DavisMarketers, Inc., 4210 Daniels Ave ton St., N.E., 505-256-1585 

NM Albuquerque, Barnhill Assocs., 827 Pennsylvania, 703-941-2313 NY Hicksville, Salsbury Assocs., Inc., 331 W. John St., 

NY 
N.E.1 505-265-7766 Wash Seattle, Seatronics, Inc .• , 59314th Ave., 5.,206-767- 516-938-1080. 

Albany, Keagan Assocs.,6 Highland Ave., 518-489- 4330 Syracuse, Lightstone Corp., E. Molloy Rd., 315-454-
4777 EXP: NY, New York, National Atlantic Corp., 50 East 42nd 3200 

Binghamton, Reagan Assocs" 52 B Crestmont Rd., St., 212-697-2584 Pa Lansdowne, Holdsworth & Co .. Box 71,215-626-8300 
607-723-9661 *ANHYDREX insulation - Simplex Wire & Cable Co. Tex Dallas, Texas AVionics, 4515 Prentice St., 214-

New Hartlord, Reagan Assocs., 41 Woodbury Rd., *ANHYDREX XX butyl rubber insulation - Simplex Wire & Cable 368-3566 
315-732-3775 *ANKA connector unit - British Insulated Callender's Cables Va Fairlax, Schibley Assocs., Inc., 10604 Warwick 

Rochester, Reagan Assocs., 891 Monroe Ave., 716- ANNIS, R.B. CO., 1101 N. Delaware St., Indianapolis, Ind. 46202, Ave., 703-591-3008 
473-2115 Tel: 317-637-9282 EXP: NY, Hicksville, EMEC, Inc., 55 E. Old Country Rd., 

Tuckahoe, Rotondi Asso.cs.,16 Fisher Ave., 914-961- *ANNIVERSARY soldering tips - Wall Mig. Co. 516-931-3700 
4338 *ANNOUNCEMAT entry alarms - Recora Co., Inc. APPLIED TECHNOLOGY, Div. Itel< Corp., 3412 Hillview Ave .. , 

Raleigh, Technical Mktg_ Assoc., 5100 N. Glen Dr., • ANODYNE, INC., Five & Ten DiY., 1270 Northwest 165th Sl Stanlord Industrial Pk., Palo Alto, Calil. 94304, 
919-787-2352 N. Miami Beach, Fla. 33169, Tal: 305 - 621-3641; Mil': T. Tul'!l~ Tel: 415-321-5135, TWX: 910-373-1218; Sis. Mgr: 

Houston, Vista Engrg. Assocs .. 1614S.Post Oak Rd., .................................................................................................. Pg. 1211 J.D. Williams ..... FSC No. 15280 

NC 

Tex 
713--622-5680 * ANONIZING coating - Colonial Alloys Co. APPLIED TECHNOLOGY CORP., 73-03 Grand Ave., Maspeth, 

Richardson, Vista Engrg. Assocs., 777 S. Central ANRITSU ELEC. CO., LTD., 12-20 Minamiazabu4chome, Minato- N.Y., Tel: (212) OL 1-7513; 515. Mgr: D. Stevens 
Expwy" 214-235-4547 ku, Tokyo, Japan, Tel: (442)8171; Sis. Mgr: T. lizuka *APT ONE computer, desk top - Advanced Patent TeChnology 

Wash Seattle, R,s. DrakeAssocs.,lnc.,6133 Maynard Ave., ANSLEY DIV., aci, Inc., Park Ave. & Ridge Rd., PerkaSie, Pa. *APTCO transducers, ultrasonic - Advanced Patent Technology 
5., 206-763-2755 .18944, Tel: 215-257-3655; Sis. Mgr: A.H. Froden * AQUA-PUROMETER conductivity meter - McNab, Inc. 

ANCHOR ALLOYS, INC., 968 Meeker Ave., Brooklyn, N.Y. ANTENNA PRODS. CO., Div. Communications Research Co., *~UAFLUOR, LIQUIFLUOR, OMRIFLUOR liquid scintillation 
11222, Tel: 212-782-7090; Sis. Mgr: B. Stanton p.O. Box 9588, Austin, Tex. 78757, Tel: 512-258- chemicals - Pilot Chemicals, Inc. 

*ANCHOR BUSHING, bushings Itor drill templates) - HI-!>Ilear 1651; Sis. Mgr: G. Havener * AQUAFLUX neutron howitzer- Nuclear Equip. Chemical Corp. 
ANCHOR METAL CO., INC., 966 Meeker Ave., Brooklyn, N.Y., ANTENNACRAFT CO., Box 1005, Hwy. 34, W., ~urlington, Iowa *AI!UALUME underwater elect. Ilash - Berkey Photo, Inc. 

Tel: (212) ST 2-7093; Sis. Mgr: H. Drapkin 52601, Tel: 319-754-7575; Sis. Mgr: J. FeuQuay *AQUAMETER moisture analyzer - Beckman Instruments, Inc. 
ANCHOR PLASTICS CO., INC., 36-36 36th St., Long Island City, *ANTEX-PRECISION miniature soldering iron - M. M. Newman C *AQUATRON apparatus, underwater sound amplilication -

N.Y., Tel: (212) RA 9-1494; Sis. Mgr: J.B. Shapiro ANTI-CORROSIVE METAL PRODS. CO., INC., P.O. Box 1894, Walter Nold Co. 
ANCHOR SPECIALTY MFG. CO., INC., 300 Hollister Rd., Albany, N.Y. 12201 *AQUAPHONE transducer, underwater sound - Walter Nold Co. 

Teterboro, N.J. 07608, Tel: 201-288-1939; Pres: *ANTI-STATIC # 79 static eliminator - Merix Chemical Co. ARACON ELCTRNS.,344 East 49th St., New York, N.Y. 10017 
W. Zablocky *ANTISEPTIC HAND CLEANER cleans hands - CRC Chemicals ARBOR SYSTEMS, INC., P.O. Box 1325, Ann Arbor, Mich. 481U6, 

*ANCORENE high impact styrene - Ancolor Plastics Co., Inc. ANT LAB, INC .. 6330 Proprietors Rd., Worthington, Ohio 43085 Tel: 313-663-6656; 515. Mgr: J.N. Ciraulo 
* AND-O-METER oxygen recorders-Anderson, W.E., Inc. *ANTON connectors - Dale Electronics • ARCO ELCTRNS., INC., Manufacturing DiY., Community Dr., 
*ANDAC battery analyzer - Macarr,lnc_ ANTRONIC CORP., 4942 Division, Chicago, III. 60651, Tel: 312- Great Neck, N. Y. 11022, Tel: 516 - 487-0500, TWX: 510-223-
• ANDERSEN LABS., INC., 1280 Blue Hills AYe., Bloomfield, Conn '287-5110; Sis. Mgr: L.W. Prusow 0804; Sis. Mar: M. Samuals ........ FSC 84171 ............ Pgs.606-612 

O6OI!2, Tel: 203 - 242-0761, TWX: 710-425-2390; Sis. ~f, *ANYCON connector -. U. S. Components, Inc. Cal Hawthorne, Westec Elctrns., 14125 Inglewood Ave., 
J. FitZgerald ........ FSC No. 03947 .................................... PK. 113 ANZAC ELCTRNS., Dlv. Adams-Russell Co., Inc., 121 Water St., 213-772-4479 

Cal Alhambra, M.W. Riedel & Co., 2215 W. Valley Blvd., Norwalk, Conn. 06854, Tel: 203-853-9411, TWX: 710- Los Altos, Westec Elctrns., llO Fi rst St., 415-948-
213-283-7694 468-3753; Dir. 01 Mktg: M.L. Belsky ..... FSC 21912 8880 

Colo Denver, Waugaman Assocs., 2785 N. Spear Blvd., APAHOUSER CORP. OF N.E., 1312 Boylston St., Boston, Mass. III Elk Grove Village, Arco Elctrns., Inc., 75 Gaylord 
303-255-5000 02215, Tel: (617) KE 6-1223; Sis. Mgr: J.F. Gately St., 312-439-8100 

Iowa Cedar Rapids, H.R. Brown Sis. Co., 3400 Indian Rd., *APARTMENT /PHONE apt. systems - Action! Systems Co_ Md Towson, Habco Elctrns., Inc., 603 Alleghany Ave., 
S.E.,319-366-0635 *APCOR drives & clutches - Geartronics Corp. 301-825-9637 

Mlnn Minneapolis, Hasse & Assocs., Box 7707,612-588- APELCO CO., 213 E. Grand Ave., S. San FranciSCO, Calif. 94080, Mass Wellesley, E.A. Janse Assoc., 892 Worcester St., 
0551 Tel: 415-589-0785, TWX: 910-371-7227 617-235-1623 

Dallas, Gillett lrids. Co., 5635 Yale Blvd., 214-363- APERCO CO., 1383 Luddington Rd., East Meadow, N.Y. 11554, Minn Minneapolis, Arco Elctrns., Inc., 4004 E. Lake St., 
0107 Tel: 516-486-3949; 515. Mgr: E. Belgard 612-721-6403 

Tex 

FOR: Can, Ottawa, Ont., Whittaker Elctrns., Ltd.,42 How- APEX MACHINE CO., 3000 Northeast 12th Terr., Ft. Lauderdale, NY Glen Head, H.W. Brede Co., 689 Glen Cove Rd., 516-
den Ave., 613-224-1221 Fla. 33308, Tel: 305-566-1572; Sis. Mgr: A.R. 676-4900 

ANDERSON ELEC. CORP., Astrionics Div., P.O. Box 73, Truss- Coningsby ...... FSC No. 81769 Tex Richardson, C. Hollman Assoc., Inc., 777 S. Central 
ville, Ala. 35173 APEX WIRE & CABLE CORP., 380 Vanderbilt Motor Pkwy., ExpwY.,214-235-3600 

ANDERSON, W.E., INC., 320E West 80th St., Kansas City, Mo. Hauppauge, N.Y .11788, Tel:516-273-3322; Sis. Mgr: Wash Seattle. Westec Elctrns .. 144 B Southwest 153rd St., 
64114, Tel: 816-333-9882; Sis. Mgr: E. Charles S. Fortino . . 206-243-7070 
..... FSC No,89895 * API LON ceramic Iriction lace- American Precision Inds., Inc. ARCOLECTRIC SWITCH CO., LTD., P.O. Box 348, N. Hollywood, 

ANDONIAN ASSOCS.IINC" 26 Thayer Rd., Waltham, Mass. 02154, APPALACHIAN ELCTRN. INSTRS., INC., 810 W. Monroe Ave., Calif. 91603, Tel: 213-985-3130; Sis. Mgr: L. Lewis 
Tel: 611-484-0500; Pres: M.U. Andonian Ronceverte, W. Va. 24970 * ARCTIC AIRE window Ian - Fasco Inds., Inc. 

ANDREW CALIFORNIA CORP., 941 E. Marylind Ave_, Box 368, APPLIED CONTROL CO.,98 E. Lindsley Rd., Cedar Grove, N.J. AREMCO PRODUCTS, INC., Box 145, Briarcliff Manor, N.Y. 
Claremont, Calil. 91711, Tel: 714-626-3505; Sis. 07009, Tel: 201-256-5655; 515. Mgr: W. Merel 10510, Tel: 914-762-0685; Sis. Mgr': H. Schwartz 
Mgr: D. Crumm ..... FSC No. 07380 APPLIED DESIGN CO., INC., 2461 Sheridan Dr., Tonawanda, N.Y. *AREMCOLOX machinable ceramics - Aremco Products, Inc. 

ANDREW CORP., 10500 West 153 St., Orland Pk., 111.60462, 14150, Tel: 716-837-4400; Mktg. Mgr:C.F.lvins,Jr. *AREM 10BOND epoxy adhesives - Aremco Products, Inc_ 
Tel: 312-349-3300, TWX: 910-651-3340; Sis. Mgr: - - - - - - - -Advertisement- - - - - - - - ARENBERG ULTRASONIC LABORATORY, INC., 94 Green St., 
R.C. Bickel Specializes in the deSign, development,testing Jamaica Plain, Mass. 02130, Tel: (617) JA 2-8640; 

* ANGELICA-PREST service apparel-Angelica Unilorm Co. and manulacture 01' 515. Mgr: D.L. Arenberg ..... FSC No. 08229 
ANGELICA UNIFORM CO., 700 Rosedale Ave., St. Louis, Mo., Reusable Metal Shipping Containers ARGONAUT ASSOCS., INC., P.O. Box K, Beaverton, Ore. 97005, 

Tel: (314) VO 3-0500; V.P. SIs: S.L. Abelov Military Transit and Combination Cases Tel: 503-292-3149; Sis. Mgr: E.H. Macpherson 
*ANGLE-TlTE bolts - Republic Steel Corporation Plastic Instrument and Carrying Cases ARGONNE ELECTRIC MFG. CORP., 1 Lafayette Rd., SYosset, 
• ANGSTROHM PRECISION, INC., 7811 Lamona Aya., Van Nuys lor protection 01 critical itemslrom shipping N.Y. 11791, Tel: 516-921-2030; Sis. Mgr:A.Roberts 

CaIW.914D5, Tel: 213 - 989-3061, TWX: 910-495-1795; Sis and handling damage and from hostile envi- ARGOS PRODUCTS CO., INC., 600 $. Sycamore St., Genoa, ill. 
MIf' J. Blasman ........ FSC No. 17745 .................... Pgs. 2362, 2353 ronments. Deline your problem and we will 60135, Tel: 815-784-5118; Sis. Mgr: A_ Hoyne .... . 

Ala HuntSVille, Massey Assocs.,lnc.,3818 Lakewood Dr., propose an engineered solution_ FSC No. 11557 
205--852-0991 - - - - - - - - - - - - - - - - - - - - - - *ARIST -O-PLATE nameplates - U. S. Radium Corp. 

Ariz PhoeniX, Gramer & Co., nO w. Camelback Rd., APPLIED DYNAMICS, INC., 2275 Platt Kd., Ann Arbor, Mich., ARISTO-CRAFT DISTINCTIVE MINIATURES,314 Fifth Ave .. New 
602-279-1221 Tel: 313-665-3601, TWX: 810-223-6050; Sis. Mgr: York, N.Y. 10001, Tel: (212) BR 9-9035; Pres: I. Polk 

N, H20113IY--8wOO77_d3'3B57rooks & Day, 10700 V~ntura Blvd., G.F. Graber ..... FSC No. 24630 . * ARISTOCRAT changeable nameplates-Best Mig. Co. 
APPLIED ELECTRO MECHANICS,INC.,2350 Duke St., Alexandria, 

Denver, Lindberg Co" 2654 S. Krameria, 303-757- Va. 22314, Tel: 703-548-2166 ..... FSC No. 16824 • ARITECH CORP., 130 Lincoln St., Brighton, Mass. 02135, Tel: 

Cal 

Colo 
6489 APPLIED ELCTRNS. CORP. OF N.J., Box 43, Metuchen, N.J. 617·254-2990; SIS. Mar: P. J. laBrie .......................... PK. 1285 

Conn New Haven, Edcom, 965. Dixwell Ave., (203l MA 4- 08840, Tel: 201-549-9200, TWX: 710-998-0593; Sis. Colo Denver, D.E. Bond Assoc_, 2149 S. Clermont St., 
7291 Mgr: D. Bordlemay 303-756-1234 -----------------------SEE PAGE ~52 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MAST£II 2983 



ARI-ASH MANUFACTURERS' SALES OFFICES' tRADE NAMES ••• 

------------------------1 Orlando, Jaeger Assocs., Inc., 9.99 W~odc~ck Rd., Can, Tor •• Ont., Electrodesign, Ltd., 491 Lawrence Ft. Wayne, R.O. Whitesell & ASS~~S., Centr~IBld9.,. 
219-743-4411 

Fla 
305-841-1151 . W~416-181~91. 

Chicago, Systems Engrg. Assoc •• 5505 .N. Menard *ARNOX perma,,..lt mag,let - Ar,lold . E,19i,1eeri Ig Company 
Ave.,312-174-1452 . ARROW FASTENER CO •• INC., 211 Mayhill St., Saddle Brook, 

Indianapolis, Systems Engrg. Assoc., 1010 East N.J. 07663, Pres: M. Abrams 
86th St., 311-846-2593 ARROW-HART & HEGEMAN ELE,C. CO., 103 Hawthorne :n., 

III 

Ind 

Md Wheaton, K-G Elctrns., Inc.,. 11151 Viers Mill Rd., Hartford,Conn.06105. 
301-946-4055 • ART WIRE& STAMPING CO •• 2B Boydan Pl., Newark; N. J. 07102, 

. Minn Minneapolis, Systems Engrg. Assoc., 8633 Harrison let 201 • B21·7272 ..... _.FSC No. 97300 ..... , .............. Pg. 1.~ 
Rd., S., 612-881-6386 Ariz Scottsdale, J. Hagestad, 3031 North 69th PI., 602-

NM Albuquerque, D.E. Bond Assocs., Box 11331, 505- 945-8415 . 

NY 
241-3442 Cal Downey, Corbett-Smith Co., 7340 E. Florence Ave., 

Ilion, R.J.C. Assocs .. 294 Second St., 315-724-6111 2l}-927-2617 
Liverpool, R.J.C. Assocs., 219 Oakridge T err .,315- " Sausalito, E.C; Miller Co., 3030 Bridgeway ,415-332-

457-3220 ' 4360 
King of Prussia. LEtronix, ~51 W. DeKalb Pike, Ind Indianapolis, Hoster & Sieloff, 444 West 91st St., 

215-265-1020 317-846-6555 
Pa 

Wisc Waukesha, Systems Engrg. Assoc.f Box 526 Tex Dallas, P.J. Scanlon Co., 724C S. Sherman St., (214) 
ARIZONA ELCTRNS., INC., Drawer AE, Benson, Ariz. 85602 AD 1-4661 
ARK-LES SWITCH CORP., 51 Water St., Watertown, Mass.02112, • ARTISAN ELCTRNS. CORP., 5 Eastmans Rd., Parsippany, N. J. 

Te.l: 617~924-233O; VS'. Sis: G.O. Boule, Jr. 07054, Tal: 201·BBHlo0iMktg. Mgr: R. Parkar.. ..... :FSC No. 
ARKAY INT'L., Div. Com sPace Corp ... 2372-82 Linden Blvd., 95692 ........................................................................ Pgs. 2198, 2199 

Brooklyn, N.Y. 11208 Cal Arcadia, Mar-Land Enterprises, Sox. 101, 213-681-
ARLIN MFG. CO., INC., 239 Industrial Ave., E., Box 222, Lowell, 9440 

Mass., Tel: 617-454-9165; Sis. Mgr:' J.R. Mitchell • Garden Grove, Westec Co .. Box 875, 714-636-2930 
*ARM can .-ectors - American Corporation " MI. View, Repex, 2015 Latham St., 415-969-9200 . 
*ARMAC detector - Packard Instrument·Co., Inc. • N. Hollywood, Biztek Co., 10639 Riverside Dr .,213-
*ARMCLAD soldering tips - Adcola Products 166-4890 
ARMCO STEEL CORP., 703 Curtis St., Middletown, Ohio 45042 Colo EngleWOOd, Beta Tech. Sis., 4858 S. Acoma, .303-
ARMEC CORP., 195 W. Hills Rd., Huntington Sta., N.Y. 1·1746, 781-3211 

Tel: 516-427-1787 Conn Bloomfield,Zaslow Sis. Co., Inc., 6 Newberry Rd., 
ARMEL ELCTRNS., INC., 1601 - 75th St., N. Bergen, N.J. 07041, 203c242-1781 

Tel: 201-869-4300, TWX: 201-868-0069; Sis. Mgr: " Milford, Zaslow Sis. Co., Inc.,49ClarkSt.,203-878-
V A. Pasqualino ..... FSC No. 91663 1094 

*ARMM micro-mi,liature can rectors - American Corporatioll Fla Clearwater, Br"",nan Assocs., Sox 5006,813-446-
*ARMO-DUR microphone - Shure Brothers, Inc. 5006 
*ARMOR-COTE insulatiM system - Allis Louis Co. .. Orlando, Brennan Assocs.,lnc.,Box13026,305-425-
*ARMOR-GUARD insulation system - Allis Louis Co. 8161 
*ARMOR LINE ac motors - Allis LouiS Co. Ga Tucker, Brennan Assocs., Box 372, 404-469-8324 

.* ARMOR LINE electric motors-Allis, Louis Co. III Chicago, Production Sis. Co., 1925 N. Harlem Ave., 
*ARMOR-SEAL insulation system - Allis Louis Co. 312-237-8920 
*A,RMORTITE direct burial non-metallic sheath - Okonite Co. Md College Park, T .H. Closs Co., 9100 49th Ave" 301-
ARMOUR INDUSTRIAL PRODS. CO., 430 N. Michigan Ave., 474-8800 

Chicago, III. 60690, Tel: 312-943-3100; Pres: C.B. • Towson, T.II. Closs Co., 21 W. Pennsylvania Ave., 
Johnson 301-825-4445 

ARMSTRONG BROS. TOOL CO.,5200W.Armstrong Ave., Chicago, Mass Lowell, Zaslow Sis. Co., Inc,,339 MiddlesexSt.,611-
111.60646, Tel: (312) R03-3333, TWX: 910-221-0957; 458-8452 
Sis. Mgr: T 1'. Sawyer .. - Northboro, Zaslow Sis. Co.,lnc.,371 Howard St.,611-

ARMSTRONG CORK Cfr., W. Liberty St., Lancaster, Pa.17603, 393-8150 
Tel: 717-397-0611, TWX: 717-560-4405; Sis. Mgr: Minn Minneapolis, Tec Sis., 9906 Chicago Ave., 5.,612-
R.L. Collister' 884-1180 

ARMSTRONG PRODUCTS CO., INC., P.O. Box 657, Warsaw, Ind. NJ Berkeley Hgts., W.C. French & Co.,36 Hampton Dr., 
4O!>UU, lei: WI-lbl-3W>, I WX: H!u-l~H-UI'I\J; ~IS. (201) FA 2-5350 
Mgr: M.V. Rothschild ..... FSC No. 98911 NY OceanSide, Technical Liaison Corp., 3095 Lawson 

• ARNOLD ENGRG. CO., P.O. Box G. Marengo, III. 60152, Tal: 815 Blvd., 516-764-9003 
588-2000, TWX: 91D-642·2790; Sis. Di~ C. V. Fryli"' ........ FSC No • Rochester, L.G. MarcheSe Assoc., Inc., 999 Ridge 
95566 ........................................................................ Pg. 1212, 121 Ild., E., 716-342-7664 

Cal Fullerton, Arnold Engrg. Co., 1551 E. Orange- .. Scarsdale, Bassin Tech. Sis. Co., 52 Fayette Rd., 

Md 

III 
Ind 

thorpe, (714) TR 1-1.560 (914) SC 3-3334 . . 
Palo Alto, Arnold Engrg. Co., 701 Welch Rd., (415) • Suffern, L.G. Marchese Assoc., Inc., 21 Claremont 

DA 6-9302 La., 914-357-5562 
Rockville, Arnold Engrg. Co., 7004 Tilden La., 301- • Webster, L.G. Marchese Assoc., Inc., 251 Longview 

881-0060 Dr" 716-342-7664 . 
Chicago, Arnold Engrg. Co., (312) AN 3-6300 Ohio Dayton, W.J. Brauer & Assocs., Box 3085, 513-426-
Huntington, Arnold Engrg. Co., 306 U.B. Bldg., 219- 1692 . 

356-5224 .. Wickliffe, W.J. Brauer & Assocs., Box 305, 216-
Mass Lexington, Arnold Engrg. Co., 49 Waltham St., (617) 943-0601 . 

VO 2-2804 Pa Pittsburgh, W.J. Brauer & Assocs., Box 8466, 412-
Mich Jackson, Arnold Engrg. Co., 1304 W. Michigan Ave., 921-3213 

(517) ST 4-5663 .. Willow Grove, Tech Parts, 81 Old York Rd.,215-
Minn Minneapolis, Arnold Engrg. Co., 7601 Wayzata Blvd. 659-1788 

612-545~1494 . Tex Dallas, Kine Elctrns.,695O Winchester, 214-348-
Englewood Cliffs, Arnold Engrg.Co.,610 E.Palisade 9535 

Ave" (201) LO 1-4640' Wash Bellevue, Cane-Topp Co., Inc., Box 250, 206-746-
Albany, Brace-Mueller-Huntley, Inc., 12 Commercia 5750 

Buffa~~·B~~~~~~I~:~-Huntley, Inc., Box 577,716- EXP: Cal, tv~~~'4t5_~r..~i5,al Mktg. Servs" 712 Kains 

NJ 

NY 

877-8700 FOR: Can, Smiths Falls, Ont.,J.H. Darcy, Ltd., 51 Abbott 
Rochit~2~6~~-Muelier-Huntley, Inc., Box 104, ~~ ~.,_6~?:28!:.i4J';ertisement _______ _ 

Syracuse, Brace-Mueller-Huntley, Inc., Box 1340, Production sPecialists in ElectroniC Timing 

NC 
315-463-3341 Devices / Relays, Solenoids I COritrol & 

Raleigh, Arnold Engrg. Co., 204 N. Person St., 919- Terminal Equipment. 
828-3270 ~ - - - - - - - - - - - - - - - - - - - -

Ohio Shaker Hgt.s., Arnold Engrg. Co;, 3570 Warrensville ARTOS ENGRG. CO., 15600 W. Lincoln Ave., New Berlin, 

Tex 
Ctr.,216-283-7580 Wisc. 53151, Tel: 414-782-3300, TWX: 414-322-

Dallas, Southwest Elctrn. Inds., 621 Meadows Bldg., 7919; 515. Mgr: H.T. Randar 
214-363-1671 • ARTRONIC INSTR. CO., 11232 Triangle La., Silver Spring, Md., 

Houston, Southwest Elctrn. ·Inds., 1405 S. Post Oak Tal: 301 ·948·1131; Sis. Mar: MJ E. Pugh ........ FSC No. 09446 
Rd .. 713-621-3760 . .. ................................................................................................. 1'1. 1 i4.i 

Wisc Milwaukee, Arnold Engrg. Co., 4604 N. Wilson Dr., .* ARULAB ultrasonic test eQuip.-Arenberg Ultrasonic Lab. 
414-964-8060 • ARVEE ENGR6. CO., P.O. BOX 3759, Torrance, Calil. 90510, Tel' 

EXP: III, Marengo,. Arnold Engrg. Co., 815-568~2000 213·373-1324;.511. Mgr: R. Y. Allee ................................ Pg. '50~ 
NY, New York, S. Ginsbury, Ud., n West 4,th NY Irvington, H. 'Sllprentz Co., 126 Deertrack La., 

St., 21!-687 -3213. 914"591-7970 
FOR: can'4D1~n6d2a8s_'6On36t6.' EI-Met-Parts, Ltd., 55 Head St., ARVEY CORP" 3500 N. Kimball Ave., Chicago, Ill. 60618, Tel: 

.... '312-463-1400, TWX: 910-221-1322; Sis. Mgr: F.D. 
ARNOLD LAI)S., INC., 7103 Laurel Canyon Blvd., N. Hollywood, Holmes ..... FSC No. 1261n 

Calif. 91605, Tel: 877-5268 • ARVIN FREQUENCY DEVICES, Elactronics Sys; DiY., Alvin Inds 
• ARNOLD MAGNETICS CORP., 11264 Playa Ct., Culver City, Calif. Inc., 2505 N. Salisbury st., W. Lafayetta, Ind. 47906, Tel: 317· 

90230, Tel: 213·870·7014, TWX: 910·343-6488; Sis. Mar: 743-9839; Sis. Mgr: J •. Costello ........ FSC No. 89799 ........ 1'1.105 
. R. Ohl ............................................................. , ............ Pgs. 1855-1851 Cal Los Angeles, Tech ReP., Box 64212,213-871-0055 

Md Towson, W.M.Jones Co., 1107 Echo Ct., N.,301- .. San FranCiSCO, R.R.Slater,A2OMarketSt.,415-392-
823-5721' . 9154' . 

Manchester, Engineering Ass~. of New' E"gland • Sunnyvale, Waldman Assocs., 1094 W. Evelyn, 408-NH 
319 Lincoln St., 693-623-7294 245-2500 

FOR: Can, Montreal, Qije., Electrodesign, Ltd.; 9124 St. Fla Orlando, Jaeger' Assocs., 999 Woodcock St., 305" 
Lawrence,514-389-5914 841-1511 

~an/.ottawa" ont., l:.lectrodeSI~n, Ltd., 1:Ij Arthur, Ifl Chicago, Communication Engrs" 7106 N. Weste"fri' 
613-233-8815 Ave., 312-761-0548 

2984 

Ind' 

IndianapoliS, 1\.0. Whitesell & Assocs., 6620 E. 
Washington,317-359-5374 . 

Kans Mission, Mesa; Inc., 5460 Buena Vista Dr., (913) 

Md 

. CO 2-6565 
LOUisville, R.O. Whitesell & Assocs., 3620 Lexing

ton Rd., 502-893-7303 
Greenbelt, J.E. Cuesta & Co., 8501 Glendale Rd., 

.301-552-1200 
Mass Braintree, 0.11. Stewart, Inc;, 216 Burroughs Rd., 

617-848-1477 
Mich Benton Harbor, R.O. Whil<lsell .& Assocs., 303 

NJ 

NY 

Fidelity Bldg., 616-927-2041 
Southfield, R.O .• Whitesell & Assocs .. 25100 I:.ver

green Rd., 313-358-2020 
Verona, N.L.R. Assocs., 617 Bloomfield Ave., 201-

239-4747 
HickSVille, N.L.R. Assocs., 11 Sleepy La., 201-239-

4747 . 
Ohio CinCinnati, R.O. Whitesell & Assocs., 11n W. Gal-

Pa 

braith,513-521-229O 
Cleveland, R.O. Whitesell & Assocs., 21139 Lorain 

. Ave., 216-333-2585 
Dayton, R.O. Whitesell 8< Assocs., 4133 S. Dixie 

Ave., 513-298-9546 
Pittsburgh, R.O. Whitesell & Assocs., 201 Penn 

Center Blvd., 412-242-0100 
Valley Forge, J.E. Cuesta & Co., 215-265-5800 

Wash Seattle, R.R. Slater, Terminal 515. Bldg., 206-622-
3860 

*ARVIN "HARD HEAD "long life magnetic heads - Arvin Inds. 
ARVIN INDS., INC., Electronic SYstems Div., 13th St. & Big Four 

Railroad, Columbu!;, Ind., 47201, Tel:812-372-7271, 
TWX: 812-372-8209; Gen'l. Mgr: R.G. Nau; FSC89799 

• ARYIN MAGNETICS, Electronics Sys. Di,., Alvin Inds., Inc., 13th 
St., Columbus, Ind. 47201, Tel: 812·372·7271, 1WX: 81IJ.352· 
1275 ........ FSC No. B9799 .......................................... Pp. 543; 544 

Cal San Pedro, J.T. Strohm & Assocs., 762 West 30th 

DC 

Ind 

St., 213-833-6144 
WashJngton, Arvin Inds., Inc., 1430 'K" St., N.W., 

202-783-1020 
Ft. Wayne, R.O. Whitesell 8< Assocs., Inc., Central 

Bldg., 219-743-4411 
Indianapolis, R.O. Whitesell & Assocs.,lnc., 6620 

E. Washington St., 317-359-5374 
Kans Mission, Midland Eng •. Sis. Assocs., 5460 Buena 

Ky 
Vista Dr., 913-262-6565 

Louisville, R.O.· whitesell & Assocs., Inc., 3620 
Lexington Rd., 502-893-7303 

Mich Benton Harbor, R.O. Whitesell B..Assocs., Inc., 303 
Fidelity Bldg., 616-927-2041 

Detroit, R.W. Whitesell B. Assocs., Inc.,16801 Wyom
DetrOit, R.O. Whitesell& Assocs.,lnc.,16801 Wyom

ing Ave., 313-862-2225 
Ohio Cincinnati, R.O. Whitesell B. Assocs., lnc., 1172 W. 

Galbraith,513-521-229O 
Cleveland, R.O. Whitesell & Assocs., lnc., 21139 

Lorain Ave., 216-333-2585 
Columbus, R'o. Whitesell & Assocs., Inc., 1350 W. 

Fift. Ave., 614-488-9731' 
Dayton, R.O. Whitesell & Assocs., Inc., 4133 S. 

Dixie, 513-298-9546 
Pa Pittsburgh, R.O. Whitesell & Assocs.,lnc.,201Penn 

ARVIN SYSTEMS,~~i;~ll~jl. %2;i~:~i~~~Ouayton, Ohio, Tel: 513-
254-6177; Sis. Mgr: R.L. Watson ..... FSC No. 13901 

ARVIN SYSTEMS, INC., Nu-Con Div., 1482 Stanley Ave., Dayton, 
Ohio 45404, Tel: 513-222-8379; Sis. Mgr: T.A. 
Garmhausen ...... FSC No. 13901 

ASCO valves & controls - Automatic Switch Co. * ASCO-BRAZE brazing alloys - American Silver Co. 
* ASCO-FLUX brazing flux - American Silver Co. 
ASCO WIRE & CABl.E CO., Box 2127, Noble Sta., Bridgeport, 

Conn., Tel: 203-366-5294; Sis. Mgr: M.L. Madow 
* ASCOP photomultiplier tubes - EMR Photoelectric 
*ASCOP multiplier phototubes - Weston Instruments, Inc. 
*ASCORLIGHT electronic flash - Berkey Photo, Inc. 
*ASCORLUME quartz-iodine light - Berkey Photo, Inc. 
*ASCORLUX xenon arc light - Berkey Photo,lnc. 
ASHEVILLE-SCHOONMAKER MICA CO.,I NC.,900Jefferson Ave., 

Newport News, Va. 23607, Tel: (703) CH4-7311;Sls. 
Mgr: CoP. Barry ..... FSC No. 91500 

• ASHLAND ELECTRIC PRODS., INC., 32.02 Queens Blvd., LORI 
Island City, N. Y. 11101, Tel: (212) EX 2-4010; Sis. Mgr: T. J. 
Braach ........ FSC No. 04810 .............................................. Pg. 1725 

Cal Burlingame, W.J. Purdy Co., 170 Airport Blvd., 
415-347-7701 . 

Los Angeles, C.L. Repp Co., 12121 Wilshire Blvd., 
(213) GR 7-4475 .. 

Sacramento, W.J. Purdy Co., 4110 StilimeadowWay, 
916-481-1)971 

Colo Littleton, W.J. Purdy Co., 1449 W. Littleton Blvd., 
303-794-4283 

Conn Meriden, H. Lavin Assocs .. Box .921, (203) BE 7-

Fla 

III 

5527 
N. Parm Beach, J.F. Griffin B. Co" 812 Lakeside 

Dr., 305-848-4617 
Chicago, D. Dolin 515., 3525 W. Peterson Ave., 

(12) JU 8-3738 
Skokie, S. SargiS, 7125 N. Laramie Ave., (312) OR 

4-8606 
Mass Needham, H. LavinAssocs.,52 Pickering St., (6171 

HI 4-3446 
Minn St. Paul, R.G. Ragon, 1136 W. LarpenteurAve.,612-

Mo 

NY 

'. 

488-6634 
St •. Louis, J;J. Vondras 8< Co., Box 6121, Lambert 

Fld., (314) TE 7-0645 
RQ9hesl<lr, EI.II. Tollelson,!. Assoc., nOAliens Creek 

Rd., 716-211-4141 

eem/1969 



· .. including Federal Supply endes (FSC) where available 

Pa 

Tex 
Va 

WoodburYt J.N. Sweeney, 5 Fox Meadow Ct./ 516- Kans Wichita, Aero-Hill Sis., 1635GarlandAve.,316~267-
692-4222 7167 

Fairview Village, Danca Corp., Germantown Pike Md Bethesda, ARA Elctrns., Inc .. , 7805 Old Georgetown 
& Quarry Hall Rd., (21;) BR 5-<600 Rd., 301-657-2585 

Dallas, Berry Co., 3011 Hood St., 214-528-0461 Mass Acton, E.E. Specialists, Inc., Box 956,617-259-9200 
Richmondt Reynolds Cowardin Assoc., Box 9764, Mich Detroit, Electro Enterprises, 15324 Mack Ave.,313-

703-266-3457 886-2281 
ASSEMBLY ELCTRNS-r Box461,807 Kent St., Niagara Falls, Can., Minn St. Paul, E. Melius & Assocs., Inc., 3758 N. Dunlap, 

Gen. Mgr: D.P. Stewart 612-488-7293 
ASSEMBLY-OVERLAND, Div. Rucker Co., 3650 Holdrege Ave., NY Fayetteville, R.P. Kennedy Co., Inc., Box 54,315-

Los Angeles, Cal if. 90016, Tel: 213-870-9861; V.P. 637-9531 
Mktg: D. Rumsey ..... FSC No. 97301 II Great Neck, Trionic Assocs., Inc., 320 Northern 

ASSOCIATE GENERAL LABS., INC., 8934 W. Ogden Ave., Blvd., 516-466-2300 
Brookfield, 111.60513, Tel: 312-485-1135; Sis. Mgr: • Poughkeepsie, R.P. Kennedy Co., Inc., 92 Academy 
A. Schroeder St., 914-471-4430 

ASSOCIATED ENGRG, CORP., 65 Kent St., Brookline, Mass., " Rochester, R.P. Kennedy Co., Inc., Box 4817,716-
Tel: 617-277-4664; Sis. Mgr: F.K. Chin 271-6322 

ASSOCIATED ENGRG. & MFG. CORP., Glen Ridge, N.J. 07028, NC Winston Salem, RADCO Co., 614 Nissen Bldg., 919-
Tel: 201-743-8899; Sis. Mgr: F. Rhodes 722-9671 

- - - - - - - -Advertisement- - - ;. - - - - Ohio Cleveland, Electro Enterprises, Inc., 355 East200th 
Metals-Chemicals-AlloYs-Parts St., 216-486-7040 

Tungsten - Molybdenum - Dumet - Bases - II Dayton, Electro Enterprises, Inc., 2621 Mardon Dr., 
Filaments - Leads - Fluorescent Powders for 513-426-6071 
Incandescent - Fluorescent Lamps for Elec- Pa Jenkintown, ARA Elctrns., Inc., 301 York Rd., 215-
tronic Industries - Precision Metal Com- 887-5250 
ponents for Electronics, Nucleonics, Avionics II Pittsburgh, Electro Enterprises, Inc.,20I Penn Center 
and Rocketry - Specialists in forming, deep Blvd., 413-371-8497 
d~awing, accurately, molybdenum, tungsten, Tex Dallas, True Technology Co. 1 12016 Fieldwood La., 
tantalu.m, kovar, nickel, steel, stainless steel, 214-239-7741 
aluminum, brass, copper I and mu metals, all Utah Salt Lake City, Cannon Engrg. & Sis. Co., 2250 East 
precision Quality metal components. llth S., 801-485-9253 
- - - - - - - - - - - - - - - - - - - - - Wash Seattle, R.S. DrakeAssocs.,lnc.,6133MaynardAve., 

ASSOCIATED MFG. CO" 2414 Lawrence Ave., Chicago, III. 60625, S., (206) PA 5-2700 
Tel: 312-561-8365; Sis. Mgr: C.L. Lineberger Wisc Waukesha, Midwest Elctrn. Sis., 1317 Garfield Ave., 

• ASSOCIATED RESEARCH, INC., 3773 W. Belmont Ave., Chicago 414-542-5129 
111.60618, Tel: 312·267·4040; Sis. Mgr: R. S. Barnard ........ FS( ASSOPRECI decades boxes - A. 0.1. P. 
No. 04237 " ........................ , .................. , .................. Pgs. 1324, 132~ *AST miniature connectors"; Astrolab, Inc. 
Alas Anchorage, Alaskan Sis., Box 171, Tel: 272-6731 ASTATIC CORP., Box 120, Conneaut, Ohio 44030, Tel: 216-599-
Ariz Scottsdale, Engineering Sis. Assoc., Box 544,602- 6916; Pres: F. Gluck 

Cal 

Fla 

Ga 

945-5781 
Los Angeles, Brenner-Fiedler & Assocs., 7563 

Melrose, 213-651-4300 
San FranCiSCO, California Instr. Co., 351 Tenth 

St., 415-863-0350 
Miami, Ludlum Assocs. Co., Box 48-1337, 305-

885-36ll 
Orlando, Ludlum Assoc., Box 6274, 305-841-2278 
Atlanta, Holman-Lobsihger Co., Inc" 3131 Maple 

Dr., N.E., 404-261-5238 
Mass Burlington, Mancib Co., IIA" St. at Middl.esex Tpke., 

6ll-272-9450 
Mich Birmingham, Electro-Mation Assocs.! 1137 Cole 

St., 313-564-6517 
Minn Minneapolis, Klass Co., Inc., 814 S. Ninth St., 612-

Mo 

Neb 

NJ 

NY 

NC 

338-8427 
Kansas City, Cleaves-Bessmer, Inc., 5618 Raytown 

Rd., 816-353-6011 
St. Louis, Fitzgereld Sis. Co., 4 North 8th St., 314-

241-4066 
Lincoln, F.C. Clatterbaugh Co., Box 6181,402-489-

5912 
E. Orange, Friedman Assoc., Inc., no Halsted St., 

201-673-2500 
Rochester, H .J. 'Rittenhouse Co., 291 Howland Ave., 

716-442-1380 
Charlotte, Joke RudiSill Assoc., Inc., 1225 Harding 

PI., 704-377-6901 
Ohio Cleveland, F. Kirk Co., 150llDetroitAve.,216-226-

Pa 

Teno 

Tex 

Wash 

Wisc 

1970 
Philadelphia, L.a. Morrow & Son, Schaff Bldg.,215-

567-6431 
Pittsburgh, Bollinger & B radford, Box 8088, 412-561-

2340 
Memphis) Elec. & Tech. Pdts. of Ark., Inc., 4230 

Hwy. 51, 5., 901-332-0036 
Dallas, J.Y. Schoonmaker Co., t.99; Ladybird La., 

214-357-8481 
Seattle, Eicher-Richards Co., 2727 N.E. Blakeley, 

206-523-7888 
Milwaukee, M.F. Jacobs Co., 4160 N. Oakland Ave., 

414-962-7070 
FOR: Can, Calgary, Alb., Showalter AgenCies, Ltd., 1904 

17th Ave., N.W., Tel: 289-7897 
Can, Montreal, Que., Hobson Assoc., 1024 Notre 

Dame, Tel: 637-1231 
Can, Toronto, ant., G, Fraser, Ltd., 1670 Bayveiw, 

416-487-5436 
• ASSOCIATED SPECIALTIES CO., 1751 Main St., Orefield, Pa. 

18069, Tel: 215·395·9172; Sis. Mgr: V. Laudenslager ........ FSe 
No. 12706 .............................................................................. Pg. 18S! 

• ASSOCIATED TESTING LABS. INC., 200 Rte. 46, Wayne, N. J 
07470, Tel: 201· 256·2800, TWX: 710·988·5712; V. P. Mktg: 
R. Goldsmith ........ FSe No. 12709 ...................................... Pg. 12~ 

Ala Huntsville, R. Attaway Co., 900 Bob Wallace Ave., 
205-534-2811 

Ariz Scottsdale, Engineering Sis. Assoc., 7155E. Thomas 

Cal 
Rd., 602-945-5781 

Hollywood, IFM, 3455 Cahuenga Blvd.,213-469-1641 
Mt. View, IFM, 2269 E. Middle Field Rd .. 415-961-

2828 
Conn Bristol, E.E. SpeCialists, Inc., 281 Vera Rd., 203-

Fla 

III 

Ind 

249-3336 
Orlando, R. Attaway Co., 51-53 Robinson St., 305-

424-9983 
Chicago, Midwest Elctrn. Sis., 5707 W. Division St., 

312-626-0030 
Indianapolis; Midwest Elctrn. Sis., 5462 East 40th 

St.,317-547-3259 
Iowa Cedar Rapids, Midwest Elctrn. Sis., 2042 Franklin 

Ave., N.E., 319-362-4410 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

*ASTRA tinning and ref lowing machine - Electrovert Inc. 
*ASTRA 601 low-temp. pvc - Suflex Corp. 
*ASTRA 701 several purpose pvc - Sufi ex Corp. 
*ASTRA 703/105 oi I resistant pvc - Suflex Corp. 
*ASTRO il1tercna,lgeable lenses· Ercona Corp. 
ASTRO COMMUNICATION LABORATORY, Div. Aiken Inds., Inc., 

9125 Gaither Rd., Gaithersburg, Md. 20760, Tel: 
20760, Tel: 301-948-5210, TWX: 701-828-9706; Sis. 
Mgr: C.L, Costolo ..... FSCNo. 19905 

.* ASTRO DIAL time control- Paragon Elec. Co., Inc. 
ASTRO DYNAMICS, INC., 2nd Ave., Northwest Industrial Pk., 

Burlington, Mass. 01803, Tel: (617) BR 2-3900, 
TWX: 710-332-0387; Sis. Mgr: A.W. Chessler 

ASTRO ELCTRNS., INC,,1160 E.Ash, Fullerton, Calif. 92631, Tel: 
714-526-5581; 51 s. Mgr: S.T. Schreiber .. , FSC 14945 

* ASTRO-FLARE emergency light-Crimpco Engrg. 
ASTRO !NDS., INC., 606 Olive St., Santa Barbara, Calif. 93101 
• ASTRO·METRIX CORP., 125 W. Providencia Ave., Burbank, Calif 

91502, Tel: 213·849-4759; Sis. Mgr: J. K. Floyd ........ FSe No 
23096 ........................ .. .............................. Pgs. 1860·186 

Cal Palo Alto, Mauldin Co., 441 California Ave., 415-

NJ 
326-5291 

Ridgewood, G. Curtis Engel & Assoc., Inc., Box 569, 
201-444-1400 

Wash Bellevue, Cane-Topp Co., Inc., Box 250, 206-746-
5750 

ASTRO-SCIENCE CORP., Sub. Tracor, Inc., 9700 Factorial Way, 
S. EI Monte, Calif. 91734, Tel: 213-443-3211, TWX: 
910-587-3440; Sis. Mgr: K.C. Fetty ..... FSC 13016 

ASTRO SEAL, INC., lllO Chico,S.EI Monte,Calil., Tel: 213-686-
0670; Sis. Mgr: p. Conkey ..... FSC No. 21183 

• ASTROOATA, IMC.,240 E. Palais Rd., Anaheim, Calif. 92803, Tel: 
714· 772·1000, TWX: 714776·3760; V. P. Admin: J. Somers ........ 
FSC No. 06964 ............ Pgs. 512, 764, 1016, 1017,2789,2838 

Ala HuntSVille, Lee Assocs., Inc., Box 1506, 205-539-
0761 

Ariz Phoenix, Moxon Elctrns. Corp., #15 North 40th PI., 

Cal 
602-273-7363 

Los Angeles, Moxon Elctrns. Corp., 2311 Pontius 
Ave., 213-272-9311 

San Diego, Moxon Elctrns. Corp., 2054 Garnet St., 
714-274-6525 

San Mateo, Moxon Elctrns. Corp.,15West41stAve. 
Colo Denver, BFA Corp., 1309 S.lnca St., 303-744-3301 
Conn Hartford, Instrument Assoc., Inc., 234 Murphy R.d., 

Fla 
203-525-9367 

Orlando, Lee Assoc., Inc., 200 E. Marks St., 305-
241-4445 

Iowa Cedar Rapids, Engr. Servo Co., 1026 3rd Ave., S,E., 
319-366-1591 . 

Kans Prarie Village, Engr. Servo Co" 7924~A State Line, 

Md 
913-649-4000 

RockVille, Lee Assoc., Inc.,12250WilkillsAve.,301-
949-4800 

Mass Arlington, Instrument Assoc., Inc' l 30 Park Ave., 

Mo 

NJ 

NM 

NY 

617-648-2922 
Natick, Instrument Assoc., Inc' l 15 Erie Dr., 617-

235-9402 
St. LOlliS, Engrg. Serv, Co., 6117 Vernon Ave., 314-

726-2233 
Cherry Hill, Moxon Elctrns. Corp., 40 Coles Ave~, 

609-665-5444 
Hackensack, Moxon Elctrns. Corp., 151 Hackensack 

Ave., 201-343-9490 
Albuquerque, BFA Corp., 1238 Ortiz St., S.E., 

505-268-4387 
PleasantVille, SBM Assoc., Inc., 28 Hobby St., 914-

769-1811 
Rochester, SBM Assoc., Inc., 800 Linden Ave., 716-

381-8330 

NC 

Okla 
Tex 

Utah 

Wash 

ASH·AST 

Syracuse, SSM Assoc., .Inc., 138 Pickard Bldg., 
5858 E. Molloy Rd., 315-454-9377 

Winston-Salem, Lee Assoc., Inc., 825 Burke St., 
919-724-2406 

Tulsa, BFA, Inc., 3216 East 21st St., 918-936-5295 
Euless, BFA, Inc., 708 W. Euless Blvd., 214-264-

3363 
Friendswood, BFA, Inc., Box 50, 713-482-7563 
Salt Lake City, BFA Corp., 535 South 2nd St., W., 

801-355-2684 
Seattle, Comptronics, Inc., 3220 16th Ave., W., 206-

284-4842 
- - - - - - - -Advertisement- - - - - - - -
ASTRODATA's data acquisition systems, 
ground-station telemetry systems, range tim
ing systems, analog/hybrid computer systems 
are used widelY in aerospace, industrial, 
research and medical applications. Within each 
product group, ASTRODATA also produces 
standard, off-the~shelf instruments such as 
analog-digital-analog conversion eQuipment, 
multiplexers, amplitiers, signal conditioners, 
discriminators, VCOls decomutators, sim
ulators, time-code ~enerators, translators 
and tape search equipment. 

*ASTRODOME photoelectric control - General Electric Co. 
• ASTROOYNE, INC., Sub. Roanwell Corp., 207 Cambridge St., 

Burlington, Mass. 01803, Tel: 617 . 272·3850; Sis. Mgl: A. Q. 
Mowatt ........ FSe No. 28023 ........................................... Pg. 2507 

Ala HuntSVille/ Massey Assocs., 3818 Lakewood Dr., 
N,W,,205-837-4542 

Ariz Phoenix, RA Strassner Co., 55 E. Thomas Rd., 602-

Cal 

Colo 

Fla 

III 

277-3921 
Los Altos, R.A. Strassner Co., 885 N. San Antonio 

Rd" 415-948-3334 
Los Angeles, R.A. Strassner Co., 3112 Los Feliz 

Blvd., 213-666-4040 
Englewood, Beta Tech. Sales,4858 S.Acoma St.,303-

781-3271 
St. Petersburg, Massey Assocs., Box 13577, 813-

347-6183 
Winter Park, Massey Assocs., Box 1201, 305-855-

4510 
Chicago, Escor Assocs., Inc., 6582 Northwest Hwy., 

312-763-4797 
Iowa Clarion, Escor Assocs., Inc., 309 FOllrth Ave., 515-

La 

Md 

532-3218 
New Orleans, G.V. Peck Co., 4771 Spain St.,504-282-

1553 
Towson, Leff Sis. Assocs., 408 York Rd., 301-252-

2205 
Mass Brookline, Harman Assocs., 251 Harvard St., 617-

232-6687 
Mich Birmingham, Component/Insulation CO' I 610 N. 

Woodward,313-644-0087 
Minn Hopkins, Beta Engrg., 128 Jackson Ave., N.,b12-926-

Mo 

NJ 

NY 

3552 
St. LouiS, Escor Assocs., 4969 Bancroft St., 314-

352-2027 
Harrington Pk., Metro Technical Sis. Co., 39 Blue

field Ave., 201-768-8495 
Pennsauken, Leff Sis. Assocs., 5900 Westfield Ave., 

609-663-4025 
Endicott, Tech Mark, Inc., Professional Bldg., 607-

748-7473 
Fairport, Tech/Mark, Inc. t 19ValleyBrook Dr., 716-

377-5531 
Massapequat Metro Technical 515. Co., 103 Pine

wood La., 516-798-1066 
New Hartford, Tech/Mark, Inc., Box 296, 315-732-

1602 
NC Burlington, P .J. Nahser Co., Box 432, 919-226-8053 
Ohio Cleveland, Component/Insulation Co., 14235 Detroit 

Ave., 216-521-3570 
Okla Tulsa, G.V. Peck Co., 729 West 5th St., 918-585-5853 
Pa Pittsburgh, J.W. Kight, 4 Longfellow Rd., 412-781-

Tex 
8304 

Dallas, G,V, Peck Co., 210 Casa Linda Plaza, 214-
328-3511 

Houston, G.V. Peck Co., 5757 Bellaire Blvd., 713-
6(,4.01435 

Wash Seattle, G,M. Gillett, Box 99035, 206-284-3344 
EXP: Cal, Burbank, C. Messenger Corp., 1405 N.Avon St. 

Conn, Stamford, J.p. Int'I., 1989 Summer St., 203-
348-2691 

ASTROLAB, INC., 4 Me Candless St., Linden, N.J.07036, Tel: 201-
925-2252; Sis. Mgr: J.R. Toma ..... FSC 16301 

*ASTROLITE ferrite attenuatioll- Astrolab,lnc. 
*ASTROLITE indicator light - Drake Mfg. Co. 
*ASTROMASTER master yagis antenna - RF SYstems, Inc. 
ASTRONAUTICS CORP. OF AMERICA, 907 S. First St., Mil-

waukee, Wisc. 53204, Tel: 414-671-5500, TWX: 
910-262-3153; Sis. Mgr: R.D. Seinfeld 

*ASTROSCAT parabolic reflectors - RF Systems, Inc. 
*ASTROSORB ferrite termination - Astrolab, Inc. 
• ASTROSYSTEMS, INC., 6 Nevada Dr" New Hyde Park, N. Y. 

11040, Tel: 516·328-1600, TWX: 510·223·0411; Sis. Mgr: 
N. I. Wheatcroft .................................. Pg •. 762, 763, 1328, 1329 

Ala Huntsville, Col-ins-Co., Inc., Box 4246, 205-539-ll7 
Cal Fullerton, Astrosystems, 4341 W. Commonwealth 

Colo 

Fla 
Ga 

Md 

Ave" 714-523-0820 
Denver, D,E. Bond Assoc., 2149 S. Clermont St., 303-

756-1234 
Orlando, Col-ins-Co., Inc., Box 13189,305-423-7615 
Marietta, Col-Ins-Co., Inc., 200 Carrington Way, 

404-422-8327 
Bethesda,S & 5 Assots., IIlC., 7720 Wi sconsin Ave., 

301-654-1434 
Mass Needham, W.E. Weeton Co., Box 77, 617-444-1012 
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Minn 

Mo 
NM 

NY 
NC 

Ohio 

are. 

Pa 

Tex 

Wash 

St. Paul, Engineering Prods., 2119 Grand Ave.,612-
698-5531 

St. Louis, Kemp Englg. Co;, Inc., 10702 Manchester 
Rd., 314-968-0300 

Albuquerque, D.E, Bond Assoc., Box 11331,505.247-
3442 

Sodus, DeCew Agency, Inc., Box F,315-483-3261 
Winston Salem, Col-ins-Co., Inc., Box 5597, 919-

765-3650 
Dayton, Rep/Corp., 2077 Embury Pk. Rd., 513-278-

5885 ' 
Hillsboro, Showalter-Judd, Inc;,l445 N.E. Arrington, 

503-648-6372 
King of Prussia,S & 5 Assocs., Inc., Bora Line Rd., 

215-265-3450 
Dallas, Kemp Engrg. Co., Inc., 2618 Manana Dr., 

214-357-6663 
Houston, Kemp Engrg. Co., Inc., 6001 Gulf Frwy., 

713-928-5426 
San Antonia, Kemp Engrg.Co., Inc.,114W. Glenview, 

512-732-4883 
Seattle, Showalter-Judd, Inc., 1806 S. Bush PI.,206-

324-7911 
*ASTROTENNA antennas -Video Industries Co. 

• ATEC, INC., 1125 lumpkin SI., Houston, Tex. 77043, Tel: 713 
488-7971; Sis. Mgrs: J. G. Sears, W. I. Nico ........ Fsc No. 08552 
" ........ "." ................................ , .................................... P&s. 1014, 1015 

Ala HuntSVille, Technical Assocs., Inc., 1000 Airport 
Rd., 205-881-8494 

Ariz .Phoenix, Bishop Enterprises, Box 5378, McDowell 

Cal 
Sta., 602-265-8747 

Glendale, Instrument Specialists, Inc., 1109 S. Cen
tral Ave., 213-245-9404 

San Diego, Instrument SpeCialists, Inc., 10459 I~II 
Roselle St., 714-453-1833 

Santa ,Clara, Instrument SpeCialists, Inc., 2359 De 
La Cruz Blvd., 408-244-1505 

Colo Aurora, Bishop Enterprises, 126 Del Mar Cir., 

Fla 

III 

Ind 

Md 

303-364-7361 
Ft. Lauderdale, Technical Assocs., Inc., 5302 North

west 36th Way, 305-584-4648 
Orlando, Technical Assocs., Inc., 2319 E. South 

St., 305-424-5681 
Chicago, Systems Engrg. Assocs" 5505 N. Menard 

Ave., 312-774-1452 
Indianapolis, Systems Engrg. Assocs., 10lO East 

86th St., 317-846-2593 
Bladensburg; G.L. Brown Assocs., 5801 Annapolis 

Rd., S. 308, 301-779-1500 
Mass Waltham, Technical Enterprises, 181 West St., 611-

891-5300 
Mich Southfield, Twin Region Elec.Sls.,lnc.,29563North-

western Hwy., 313-358-4480 
Minn Minneapolis, Systems Engrg. Assocs., 8633 Harrison 

NJ 
NM 

NY 

5 .. 612-881-6386 
Ridgewood, Hansen Assocs., Box 339, 201-652-7055 
Albuquerque, Bishop Enterprises, 1805 San Pedro, 

N.E., 505-255-9042 
New York, Hansen Assocs., 212-947-0379 
N. Tonawanda, Labtronics,lnc.,3568 Moyer Rd., 716-

695-1001 
Syracuse, Labtronics, Inc., 161 Pickard Bldg., 315-

454-9314 . 
Ohio Cleveland, Twin Region Elec. Sis., Inc., 21010 

Pa 

sc 

Center Ridge Rd., 216-331-7650 
Dayton, Twin Region Elec. Sis., Inc., 3864 Kettering 

Blvd., 513-434-8000 
Fairview Village, Acromatix Assocs., Inc., 3118 

Germantown Pike, 215-279-0377 
spar~~~~3~~4 Technical Assocs., Inc.,Box~583,803-

Wash Seattle, Instrument SpeCialists, Inc., 5950 Sixth 
Ave., 5" 206-767-4260 

Wisc Waukesha, Systems Engrg. Assocs., 420 W. Ravens-
wood Hills Cir., 414-782-3388 

* ATENCO mar~ing process-Atmar Engraving Co., Inc. 
ATKINS TECH., INC., 100 Stengel &S.W.Archer Rd., Gainesville, 

Fla. 32603, Tel: 904-312-3518; Sis. Mgr: R.M.Atkins 
ATKOMATIC VALVE CO., INC., Box 11258, Indianapolis, Ind .. 

Tel: 317-357-8421, Sis. Mgr: A. Richardson; FSC 
No. 70642 

ATLANTIC INDIA RUBBER CO., 571 W. Polk St., Chicago, III. 
60607, Tel: 312-421-8290, TWX: 910-221-0026; Sis. 
Mgr: R.R. Sales 

ATLANTIC INSTRS. & ELCTRNS.,50 Hunt St., Watertown, Mass. 
02158, Tel: 617-926-2400; Sis. Mgr: L.F. Good 

ATLANTIC OPTICAL MOULDING CO., Ellis St., Uudley, Mass., 
01570, Tel: 617-943-1746; Sis. Mgr: J.F. Krysiak 

ATLANTIC SEMICONDUCTOR, 905 Mattison Ave .. Asbury Pk., 
N.J. 07712, Tel: 201-775-1827; Sis. Mgr: C. Dee 
..... FSC No. 17545 

ATLANTIC ULTRAVIOLET CORP., 24-10 40th Ave., Long Island 
City, N.Y. 11101, Tel: (212) ST 4-6106, Sis. Mgr: 
H. Boehme ' 

* ATLAS tech. service books - 1MB Heeger, Inc. 

ATLAS COIL, INC., 63 Main St., Ansonia, Conn., Tel: 203-735-
4628, Sis. Mgr: R. Kaye ..... FSC No. 80066 

ATLAS CONTROLS & TWINCO., Div. Atlas Engrg. Co., Inc., 10 
Cheney St., Dorchester, Mass. 02121, Tel: 617-
445-0180, Sis. Mgr: R. Anthony ... ;. FSC No. 11101 

ATLAS COVERALL & UNIFORM SUPPLY CO., 1441 E. Adams 
Blvd., Los Angeles, Calif. 90011, Tel: 213-232-
3271, 51 s. Mg r: S. Cohen 

ATLAS ENGRG. CORP., 26 Custer St., W. Hartford, Conn. 06110, 
Tel: 203-246-5651, Sis. Mgr: C. Schectman ..... 
FSC No. 0100l. 

ATLAS FIBRE CO., 6970 N. Central Pk. Ave., Chicago, III. 60645, 
Tel: 312-465-1236, Sis. Mgr: LA Grusin 
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ATLAS SCREW & SPECIALTY CO:, INC., 450 Broome St., New *AlTEND-A-PHONE service pho"e sys. - Bogen Comm. 
York, N.Y. 10013, Tel: 212-966"0600, Sis. Mgr: ATTLEBORO REFINING CO., Div. Handy & Harman, 150 Union St., 
V.J. Merz.. Attleboro, Mass. 02703, Tel: 212-752-3400, Sis. Mgr: 

ATLAS SOUND DIV., American Trading & Production Corp., 10 W.F.Parry 
Pomeroy Rd., Parsippany, N.J. 07054, Tel: 201,.887- AUBIN, A.E. CO., P.O. Box 29, Glastonbury, Conn. 06033, 
7800, Gen'l. Mgr: J.W. Heller .... ; FSC No. 70661' Tel: 203.633-4788, Sis. Mgr: A.E. Aubin 

ATLAS TACK CORP., Fairhaven, Mass. 02719, lei: 617-977- AUBURN MFG. CO., Pease Ave. & Stack St., Middletown, Conn. 
9491; Sis. Mgr: A. Pelson .' 06457, Tel: 203-346-6631,. Sis. Mgr: M.B. Weiner 

ATLAS/UNI-SEAL, Atlas Chemicallnds" Inc.; Valley Forge, Pa. .. ... FSC No. 81567 
19481, Tel: 215-666-0700, TWX: 5lO-660-47~8; Sis. 1'.UDIMAX limiter ~ CBS Labs. \. 
Mgr: J.C. Wadsworth ..... FSC No. 21029 AUDIO ACCESSORIES, INC., Gilsum, N.H. 03448, Tel: 603-352-

ATLAS WIRE & CABLE CO.,·INC., 72 N. Broadway, Yonkers, . 2320, Pres: F.S. Hall 
N.Y. Tel: 91<1-969-5888, Sis. Mgr: S.Z. Hellman * AUOIO BATON audio filter-Blonder- Tongue Labs., Inc • 

• ATlEE CORP.,:I lowell Ava., Winchester, Mass. 01890, Tel: 617· AUDIO DEVICES, INC., 235 East 42nd St., New York, N.Y. 10017, 
729-5800, TWX: 710-348-10621 Sis. Mgr: J. R. De SanlJ ........ FSC Tel: 212-687-0800, TWX: 710-581-2895; Sis. Mgr: 
No. 99378 ................................................................................ Pg. li35 R.H. Vaughan. 

Ariz Phoenix, Technical Sis., Inc., 6240 North 34th Ave., AUDIO DYNAMICS CORP .,Pickett District Rd., New Milford,Conn. 
602-274-7848 06776, Tel: 212-354-3911; Sis. Mgr: J. Menduke 

Conn Hamden, J.F. Kerrigan & Co., Box 5385, 203-288- AUDIO EQUIP. CO., INC., Div. W. Kidde & Co., Inc., 75 Harbor 
2200 Rd.; Pt. Washington, N.Y .11050, Tel: 516-883-5111; 

Winter Pk .. F. Fausett & Co., Inc., 685 Selkirk Dr., Vice Pres: E. Acunto ..... FSC No. 91505 
305-644-6672 AUDIO INSTR. CO., INC., 311 Mountain Rd., Union City, N.J. 

Fla 

Ga Atlanta, F. Fausett & Co., Inc" 2264 Melinda Dr., 07087, Tel: 201-864-4542; Sis. Mgr: P.' Sohmer 
N,E,,404-633-3561 * AUDIO-LINE all broadcast accessory equip.-Audio Accessories 

III Chicago, Ellinger Sis. Corp., 6580 Northwest Hwy., *AUDIO-VERTER paper tape transmitter - Digitronics Corp • 
315-763-1570 AUDIOSEARS CORP., Stamford, N.Y. 12167, Tel:(518) OL2-7305, 

Iowa Clarion, Ellinger Sis. Corp., 309 Fourth Ave., S.E., Sis. Mgr: G,V. Mahler 
515-532-3218 . *AUDIOTRAN audio ampl. module - Ferrotran Electronics 

Baltimore, Callas Elctrns., 6409 Frederick Ave., AUDIOTRONICS CORP .. 7428 Bellaire Ave., N. Hollywood, Calif. 
301-744-7711 91603, Tel: 213-877-1308; Sis. Mgr: D. lanSing 

Md 

Mass Clinton, J.F, Kerrigan & Co,; Box 241,617-894-1855 • AUGAT, INC., 36 pany Ave., AIII.bolD, Mass. 02703, Tel: 617· 
Minn St. Paul, E. Melius & Assocs., 3758 N. Dunlap St., . 222·2202, TWX: 710·391-0644; Sis. Mgr: E. Redgal ......... FSC 

612-488-7293 No. 91506 .............................................................................. Pg. 1590 
Mo St, louis, Ellinger Sis. Corp., 4969 Bancrolt, 314- Ala HuntSVille, Craft Assocs., Co., Box 1053, 205-837-

352-2021 0221 
NJ Cherry Hill, Quality Components Co., Box 586,609- Cal Los Angeles, P .F. Wiley Co., 1632 Silverlake Blvd .. 

428-6266 213-663-8028 
Madison, A.l. Livera & Assocs., 2 Green Village " San Carlos, D. Ross Co., 534 EI Camino Real, 415-

NY 
Rd,,201-371-3220 591-4411 

Fayetteville, R.P. Kennedy Co., Inc., Box 54,315- Colo Denver, G. Moss Elctrn., Inc., Box 26172, 303-985-
637-9531 8815 

Hyde Pk., RJ'. Kennedy Co., Inc., Green Tree Dr., " Greeley, G. Moss Elctrn., Inc., Box '~", 303-353-
N.,914-471-4430 1452 

Rochester, R.P. Kennedy Co., Inc., Box 8417, 716- Conn New Canaan, S. Pierce, Inc., 115 Bald Hill Rd., 203-
271-6322 966-4630 

Roslyn Hgts., A.L. Livera&Assoc.,lnc.,275Warner FI~ Clearwater, H.R. Gross & Co., Box 4607, 813-446-
Ave,,516-484-1276 6649 

Ohio Toledo, Deo Valente Assocs.,4240 Eaglehurst Rd., Ga Atlanta, Craft Assocs.,Co.,Boxl1716,404-237-2282 

SC 
41900882-2830 III Chicago, R.M. Krueger Co., 5755W.lrving Park Rd., 

Greenwood, Fausett, Floyd & Co., Inc., 711 N. 312-282-8444 
Magnolia Ave., 305-424·0701 Ind Ft. Wayne, R.O. Whitesell & Assoc., Inc., Central 

Tex Richardson, Lee Sis. Co., 747 Sherman St.,214-231- Bldg"219-743-4411 
6149 " Indianapolis, R.O. Whitesell & Assoc., Inc., 6620 E. 

AT MAR ENGRAVING CO .. INC., 91-31 121 St., Richmond Hili, Washington St., 317-359-5374 
N.Y .11418, Tel: 212-846-2700; 515. Mgr: M. Wittman Iowa Des Moines, T .L. Dowell Co., Inc., Box 3228, 515-
..... FSC No. 24520 262-9286 

ATMOSPHERE CONTROL CO., INC., 5315 Chester Ave., Phil- Kans Overland Pk .. T.L. Dowell Co., Inc., 6007 West 94th 
adelphia, Pa.19143, Tel: (215) SA 9-1388, Sis. Mar: Terr., 913-649-6069 
W.J. Corney Ky Louisville, R.O. VIIIiteseli' & Assoc., Inc., 3620 

ATOCON CO., 527 N. Union St., Galion, Ohio 44833, Tel: 419- Lexington Rd., 502-893-7303 
468-4112; 515. Mar: E.M. Wagstaff Md LutherVille, Daniel & Co., Box 124,301-825-3330 

ATOHM ELECTRONICS, Div. Technicallnds., Inc .. 3030 Empire Mass Norwood, S. Pierce, Inc., 24 Linden St., 617-762-
Ave., Burbank, Calif., Tel:213-842-4811, TWX: 910- 3164 
498-2204; Sis. Mgr: J.C. Graham ..... FSC No. 0.9145 Mich DetrOit, Hilitronics, Inc .. 13720 Puritan Ave., 313-

ATOMERGIC CHEMETALS CO., Div. Gallard-Schlesinger Chem. 342-3242 
Mfg. Corp., 584 Mineola Ave., Carle PI., N.V .11514, Minn Minneapolis, M. Foster Co., Inc .• , 228 S. Cedar Lake 
Tel: 516-333-5600, TWX: 212,428-0318; 515. Mgr: Rd .. 612-374-2612 
C.J. Monteleone Mo St. Louis, T.L. Dowell Co., Inc., 9176 Villaridge, 

• ATOMICHRON, INC.,. SUb. Frequency Elclrns., Inc., 3 Delaware 314-631-3936 
Dr., New Hyde Pam, N. Y. 11040, Tel: 516·329-0360, TWX: NM Albuquerque, G. Moss Elctrn., Inc., Box 344, 505-
510·223-0418; Sis. Mar: F. Kupersmilh ........................ Pg. 1330 345-1251 

Ala HuntSVille, International Scientific Instr., Box 2091 NY Mt. Vernon, D. Sonkin Assocs., 10 Fiske PI., 914-
Ariz Tempe, Windsor Dynamics, Inc., 3300 S. Mill Dr. 668-9809 
Cal Sherman Oaks, Windsor DynamiCS, Inc., Box 5000, " Syracuse, Midstate Research,sls.,327 Wellesley Rd., 

213-789-2421 315-478-8314 
Woodside, Windsor DynamiCS, Inc., 195 Greer Rd., NC Raleigh, Powertronics, Inc., 2454 Medway Dr., 919-

415-854-4810 834-6947 , 
Fla Orlando, Truex Assocs., Inc., 3165 McCrory PI., " Thomasville, Powertronics, Inc .. Box 403, 919-476-

305-841-8931 4257 
III Chicago, Zak & .Assocs., Inc., 2645 W. Peterson Ohio BreckSVille, A. Nace Co., Inc., Box 156,216-526-

Ave., (312) AL 6-3572 4323 
Ft. Wayne, Tech Line Corp., 2512 East Dr" 219- II Dayto!1, A. Nace Co., Inc" Box 93, Riverdale Sta" Ind 

484-5751 513-277-8215 
Baltimore, Biechler Assocs., Inc., 7353 Yorktown " Galion, A. Nace Co., Inc., Rte. 3, 419-468-1641 

Dr.,301-825-8222 are Portland, C.K, Shanks & Assocs., Box 25375, 503-
RockVille, Biechler Assocs., Inc.,822 Baltimore Rd., 292-5656 

301-762-6210 Pa GlenSide, Daniel & Co., Box 3, 215~87-055O 

Md 

Mass Newton Highlands, Com par NewEngland,88 Needham " Pittsburgh, A. Nace Co., Inc., Box 10630,412-241-
51.,617-969-7140 3200 

Mich Ferndale, Tiby Co., 380 Hilton Rd.,313-547-3550 Tex Dallas, J,B. Guenther, Inc., 4533 N:Central ExPwy., 
Mo St. Louis, Zak & Assocs., Inc., 230 S. Bemiston 214-528-6286 

NJ 
NY 

NC 

Ave., 314-727-8559 " Houston, J.B. Guenther, Inc., Box 55525, 713-468-023 
Old Bridge, C.R. Mayer Co., Box 444, 201-679-8800 FOR: Can, Downsview, Ont., Essential Elctrns., Ltd., 845 
Huntington, C.R. Mayer Co., Box 152, 516-921-7876 Wilson Ave. 
New York, Henley & Co., 202 East 44th St., 212-986- Can, Edmonton, Alb., Cardinal Industrial Elctrl1s., 

5544 . Ltd,,14310 - 118th Ave. 
Syracuse, Naylor Elec. Co., 1718 Erie Blvd., E., Can, Montreal, Que., Avnet Elctrns., Ltd., 1505 

315-472-9183 . ' Louvain St., W. 
Raleigh, International Scientific Instr., 5100 N, Glen Can, Ottawa, ant., Whittaker Elctrns., Ltd., 42 How-

Dr.,919-787-2352 den Ave. 
Ohio Cleveland, Tiby Co., 2245 Warrensville Ctr. Rd., Can, Roxboro,Que.,WhittakerElctrns.,Ltd.,Box216 

216-371-5335 .' Can, Toronto, Ont.;.Avnet Elctrns., Ltd., 87 Wingold 
GlenSide, Elcom, Inc .. 130 S. Eastern Rd., 215-885- Ave. 

1325 Can, Vancouver, B.C., R-A-E Industrial Elctrns., 
Pa 

Tex Bellai re, R. Martin Assocs., Box 1002, 713-468- Ltd., 1350 East 4th Ave. 
3877 Can, W. Vancouver, B.C., Whittaker Elctrns., Ltd., 

Dallas, fl. Martin Assocs., Box 64513,214-358-3704 1144 Millstream Rd. 
Wash Seattle, Associated Inds., 3711 S. Hudson St., 206- Can, Weston, Ont.,·Whittaker Elctrns., Ltd., 1885 

723-5600 Wilson Ave. 
*ATOMICLAD contact r.ivets - Gibson Electric * AUGER POINT masonry drills - Tilden Tool Mfg. Co., Inc. 

• Trade Name See Mfr. LISting eem/1969 



· .• including Federal Supply Codes (FSC) where available 

• AUl INSTRS., INC., 139·30 34th Rd., Flushing, N. Y. 11354, 
Tel: 212·886·0600; Sis. Mgr: E. Saul .............................. Pg. 1331 

Cal Van Nuys, Crown Elctrns., Box 2573, 213-873-1266 
Conn Bristol, E.E. Specialists, 281 Vera Rd., 203-249-

3336 
Mass Acton, E.E, Specialists, Box 956, 617-259-9200 
NY Syracuse, Tesco Assocs., 2002 Teall Ave.,315-463-

4566 
Ohio Medina, McShane, 3633 Trails End Dr .,216-725-4283 

~ - - - - - - - Advertisement- - - - - - - -
Aul Instruments' proprietary solid state test 
equipment includes 
MULTIMETERS-Millivolts, ohms, microam-

peres, high impedencei from $44.00 
REGULATED POWER SUPPliES. - Panel me

ter 1 current limiting, short circuit proof; 
from $45.00 

OSCILLOSCOPES - Battery orlinepowered,5 
me, rugged, portable; $435.00 

DIFFERENTIAL MULTIMETERS - DC, AC, 
volts, current, resistance 

SPECTRUM ANALYZERS - 10mhz to 63ghz, 
lOOmhz dispersion 

AURICORD, Div. SCOVill Mf9.Co.,35-4129th St., LOng Island City, 
N.Y., Tel: 212-361-7400; Sis. Mgr: L. Werner 

- - - - - - - -Adverti sement- - - - - - - -
Designers and manufacturers of high quality, 
industrially oriented TAPE TRANSPORT pro
ducts: Three motor slot load Cassette mech
anism, three motor reel-la-reel d'ecks and 
various types continuous loop decks. For dial 
access, memory, space and medical elec
tronics, audio-Visual home entertainment, etc. 
Offer complete product flexibility to meet your 
specific reQuirements. 

*AUR05TRIP gold-stripping chemical - MacDermid Illc. 
AUSTIN CONTINENTAL INDS., INC., 3636 N. Talman Ave., 

Chicago, III, 60618, Tel: 312-528-9200; Sis. Mgr: 
J.J. Frendreis 

AUSTIN ELCTRNS., 450 W. First Ave., Roselle, N.J. 07023, Tel: 
201-241-3300, TWX: 710-996-5981; Sis. Mgr: K.H. 
Rumzie ..... FSC No. 06003 

• AUSTRON; INC., 10214 N.lnterregional Hwy., Austin, Tex. 78753, 
Tel: 512·454-2581, TWX: 910-8741356; Sis. Mgr: J. L Toms 
........ FSC No. 24672 ................................... " ......... Pgs. 1068, 1332 

Ala Huntsville, Lee Assocs., Inc., -#5R Traylor Island, 
205-539-0761 

Cal Northridge, Austron, Inc., 8955 Quartz Ave., 213-
882-3735 

Palo Alto, p. Nurches Co., 999 Commercial St., 
415-326-7842 

Fla Orlando, Lee Assocs., Inc., 200 E. Marks St., 305-
241-4445 

Mass Waltham, Technical Enterprises, 181 West St., 617-
891-5300 

Minn Minneapolis, B. Anderson & Assoc., Inc., 4660 West 
77 St., 612-922-7400 

NY Great Neck, EAC Assocs., 55 Northern Blvd., 516-
466-9798 

Liverpool, Cain & Co., 32 First St., 315-457-4871 
NC Winston-Salem, Lee Assocs., Inc. l 825 Burke St., 

919-724-2406 
Ohio Columbus, Cain & Co., 2485 Lipton Rd., 614-861-

2119 
Va .Springfield, Engineering Technology Corp., 6615 

Backlick Rd., 703-451-6500 
Wash Seattle, Blair Hirsh Co., 4013 Leary Way, N.W.,206-

783-3423 
- - - - - - - -Advertisement- - - - - - - -
AUSTRON, Inc., specializes in Til1e and 
FreQuency equipment. Products includeacom
plete line of tuning fork oscillators, res
onators and filters, Crystal oscillators, and 
AC-output, frequency-regulated power sup
plies. The instruments include Loran-{.; Mon
itor, C lock/Synchroni zer, Slewi og U nits, and 
other time/frequency monitor and comparison 
equipment. General power supplies include 
AC-AC frequency converters, DC-AC power 
inverters, DC-DC converters, and switching 
mode regulators. 

AUTH ELECTRIC CO., I NC.,34-20 45th St., Long Island City, N.Y. 
11101, Tel: 212-278-70UO; ,Is. Mgr: K. Kaymond 
..... FSC No. 80434 

AUTO ARC-WELD MFG. CO., Sub. National-Standard Co., 9615 
Meech Ave., Cleveland, Ohio 44105, Tel: 216-883-
8484; Sis. Mgr: G.W. Crawford 

*AUTO-BRIDGE automatic limit bridge - Beckma,l Llstrumellts 
AUTO CONTROL LABS" Div. Rucker Co.,5251 W.lmperial Hwy., 

Los Angeles, Calif. 90045, Tel: 213-678-4934; V.P. 
SIs: E. Ravin 

* AUTO CRIMPER terminal crimper - Ewing Prods., Inc. 
*AUTO-GAIN instrumentation amplifier - Ithaco,lnc, 
*AUTO-GAMMA detector - Packard Instrumnet Cc"lnc. 
*AUTO-UFT digital-data storage drum - Bryant Computer Prods. 
* AUTO-MONITOR recording annunciator - Autocall Co. 
AUTO PRODUCTS CO,,2735 Olive, St. Louis, Mo. 63103, Tel: (314) 

OL 2-7305; Sis. Mgr: R.M. Lottes 
* AUTO-RANGER charge amplifiers - Un holtz-Dickie Corp. 
* AUTO REF thermocouple ref. junction - Thermo Electric Co. 
* AUTO REY chargers- C & D Batteries 
* AUTO-ROLL air filter-Cambridge Filter Corp. 
AUTO-SWAGE PRODS., INC., 502 River Rd., Shelton, Conn., 

Vi'. SIs: D.L. Brenton 
* AUTO-TRACE-MASTER profiling milling machine - Gorton 

Machine Corp. 
* AUTOBAG plastic bags - Automated Packaging Sys., Inc. 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

*AUTOBALANCE precision bridge - Southfield Electronics 
AUTOCALL CO., 366 Mack Ave., Shelby, Ohi044875, Tel: 3-1015; 

Sis. Mgr: R.W. McPherson ...... FSC No. 04731 
AUTOCON INDS., INC" 995 University; St. Paul, Minn. 55104, 

Tel: 612-645-0721, TWX: 612-551-0972; Sis. Mgr: 
G. Testin 

* AUTODRIVE auto. drive for roughometer- Marduth Prods. 
*AUTOFINGER solenoid deck - Nuclear Data, Inc. 
*AUTOFLUOROSCOPE scintillatio.1 camera - Baird-Atomic, Inc. 
* AUTOGRAPHS advertising nameplates - Metalcraft, Inc. 
* AUTOLOC locknut-Jacobson Mig. Co., Inc. 
*AUTOMAGNETIC magnetic processing system - Kt-L Industries 
* AUTOMARK business machines- Defiance Machine & Tool Co. 
*AUTOMAT grounding control cleaner - Wintriss Controls 
AUTOMATED MEAS. CORP., Div. E-H Resch. Labs., Inc., P.O. 

Box 1289, Oakland, Calif. 94604 

- - - - - - - -Advertisement- ~ - - - - - -
AMC's expanding line of ASCII programmed 
system modules for 1968 includes new Digital 
Comparators, D.C. Power Supplies, 16 Pin 
low capacitance I.C. Test Fixtures with 
nanosecond capabilities and complete I.C. 
Dynamic Pulse Testing Systems. Another 
FIRST for '68 from AMC--Pulse Testing on 
the wafer at nanosecond speeds with up to ten, 
10 megohm input Z, Remote Sampling Units, 

AUTOMATED PACKAGING SYSTEMS, INC., 8400 Darrow Rd., 
Twinsburg, Ohio 44087, Tel: 216-425-4242; 515. 
Mgr: A. Gould 

AUTOMA TIC CLERICAL SYSTEMS, INC., 389 N. Fair Oaks Ave., 
Pasadena, Calif., Tel: 213-795-7205; Sis. Mgr: 
E.J. Petre 

• AUTOMATIC COil CO., Diy. Designatronics, Inc., 76 East 2nd St., 
Min.ola, N. Y. 11501 Tel: 516 -741-7070, TWX: 510·222-5889; 
Sis. Mgt: J. Rubenfeld ........ FSC No. 14519 ............ Pgs. 720·723 

Cal Monterey Pk., L. Gurnick Sis., 2029 Heather Dr. 
Fla St. Petersburg, Component Sis. Corp., Box 9545 
Mass Woburn, R.W. Hatfield & Co., 3 School St. 
Ohio Cleveland, E.C, Frost & Co., 30650 Pine Tree Rd. 
Tex Dallas, G.A. Muller, Box 8011 

AUTOMATIC COIL MFG., LTD., 50 Wingold Ave., Toronto, Ont., 
Can., Tel': 416-781-6174; Sis. Mgr: J. Bass 

AUTOMATIC CONTROL ELCTRNS., INC., P.O. Box 1198, San 
Antonio, Tex. 78206, Tel: (512) MO 1-4111; Sis. 
Mgr: G,M, Cox 

• AUTOMATIC CONTROLS DlV., Cook Elec. Co., 200 E. Daniels Rd., 
Palatine, III. 60067, Tel: 312·359·2100, TWX: 312-222·9092; 
Sis. Mgr: T. B. Rieger ................................ Pgs. 2205-2207, 269ii 

Ala Huntsville, Ridge Illstrs. Co., Inc., 7220 Governors 
Dr., W., Tel: 837-3211 

Cal Hawthorne, D. Weaver & Assocs., Inc., 4350 W. 
Broadway, Tel: 679-3355 

Menlo Pk., Frauman Assocs.,Box969, Tel:322-8461 
Colo Denver, Robbins &Assocs.,Box20296, Tel:399-6618 
Fla Orlando, Ridge Instrs. Co., Inc., 2227 N. Seely L>r., 

Tel: 293-4711 
Ga Atlanta, Ridge Instrs. Co., Inc., 3094 McCulley Dr'f 

N.E., Tel: 939-1554 
III Chicago, E.D. Magnus & Assocs.; Inc., 5715 N. 

Lincoln Ave., Tel: 334-1503 
Chicago, Rinaldi, Inc., 6319 N. Central Ave., Tel: 

763-4848 
Iowa Cedar Rapids, Engineering Services Co., 1026 - 3rd 

Ave" S.E., Tel: 366-1591 
Kans Prairie Village, Engineering Services Co., 7924A 

State Line, Tel: 649-4000 
La Baton Rouge, Ross & Pethtel, Inc., 3170 Florida 

Blvd., Tel: 348-7206 
Md Baltimore, Milan Assocs., 7215 York Rd., Tel: 825-

1120 
Mas'S Action, Nation-Neenan Assocs., 53 Mohawk Dr., Tel: 

263-5577 
Natick, Natoo-Neenan Assocs., 20 Strawberry Hill 

Rd., Tel: 235-1966 
Sudbury, Naton-Neenan Assocs., Box 203, Tel: 893-

0914 
Minn Minneapolis, Jos-Co SIs, Engrg./ 6621 Southcrest 

Dr" Tel: 927-5858 
Mo St. Louis, Engineering Services Co., 6717 Vernon 

Ave" Tel: 726-2233 
NJ Pitman, Colrud Co., 601 Ardmore Ave., Tel: 589-

5866 
Rockaway, S. Justin Assocs" 8 Apache Trail, 

Tel: 627-5170 
NY Fayetteville, H.C. Johnson Agencies, Box 215, Tel: 

637-9383 
New York, S. Justin Assocs., 544 West 27th St., BR 

9-8180 
Rochester, H.C. Johnson Agencies, 111 Mount Hope 

Ave., Tel: 232-2688 
Schenectady, H.C. Johnson Agencies, Box 86, Brandy.. 

wine Sta., Tel: 374-5901 
Williamsville, H.C.Johnson Agencies, Box 315, Tel: 

632-7880 
Ohio Cleveland, D. Steffen & Assocs., 904 East 222nd St. 

Tel: 261-5055 
Dayton, D. Stetten & Assocs., 1201 Hempstead Rd., 

Tel: 293-3145 
Pa Pittsburgh, Process Engrg. Co., Box 10464, Tel: 

561-8888 
Tenn Oak Ridge, Ridge Instrs. CO' I Inc., 140 E. Divi.sion 

Rd" Tel: 483-1311 
Tex Dallas, T,M. Curtis Co., Inc., 5635 Yale Blvd., Tel: 

361-1666 
Wash Seattle, F.H. Haight Co., 3212 Eastlake Ave., E., 

Tel: 322-1818 
Wise Milwaukee, Star Engrg. Sis. Co., 7328 W. Burdick 

Ave., Tel: 543-3469 

, AUL-AVA 
AUTOMATIC DIE CUTTING MACHINE CO., 149 Church St., New 

York, N.Y" Tel: 212-962-765B; ,Is. Mgr: E.E.Cos
grove 

AUTOMATIC ElEC. CO., 400 N. Wolf Rd., Northlake, III. 60164, 
Tel: 312-562-7100, TWX: 910-226-1975; V.p. Mktg: 
R.B. Liepold ...... FSC No. 04773 

AUTOMATIC MET AL PRODS. CORP., 315-323 Berry St., Brook
lyn, N.Y. 11211 

* AUTOMATIC PRESSURE CONTROLLER pressure controller
Granville-Phillips Co. 

AUTOMATIC RADIO INTERNATIONAL,2 Main St., Melrose, Mass. 
02176, Tel: 617-321-2300; Sis. Mgr: W. Semonoff 

AUTOMATIC SWITCH CO" 50-56 Hanover Rd., Florham Pk., N.J. 
07932, Tel:201-966-2000, TWX:710-986-8528; Pres. 
W.F. Hurlburt,Jr ...... FSC No. 04845 

AUTOMATIC TIMING &. CONTROLS, INC., King of Prussia, Pa. 
19406, Tel: 215-265-0200; Sis. Mgr: W.B. Parker 

• AUTOMATION DEV. CO., Div. American DigilaICorp., 9905 W. 
Jefferson Blvd., Culver City, Calif. 90230, Tel: 213 - 838-7346; 
Sis, Mgr: B. S. Angwin ........ FSC No. 16226 ...... Pgs. 2660, 2661 

Cal Redwood City, Long & Assocs., 505 Middlefield Rd •. , 
415-364-9020 

Santa Monica, Davidson Assocs., 2920 Nebraska 
Ave., 213-451-5761 

Ga Atlanta, J.E. Joyner & Assocs./ Inc., Box 10821, 
404-758-7496 

III Barrington. Perhats Assoc., Inc., 1280 Burr Oak 
La,,312-381-6360 

Ind Wabash, R. Scales Assocs., 550 Sommer5Ave.,219-
564-4880 

Mass Andover, E, Coast Engrg. Sis., 10 Argyle St., 516-
475-4461 

Mo St. LouiS, E. Coast Engrg. Sis., 7108 Woodrow Ave., 
314-385-1700 

NY Roslyn, East Coast Engrg. Sis. Co., 1405 Northern 
Blvd., (516) MA 1-7500 

Okla Tulsa, T.J. Ray Co., Box 5417, 918-627-1515 
Wash Seattle, J.K. Dooley Co., Inc., 4110 Stone Way, N., 

206-632-1618 
AUTOMATION DEVICES, INC., p.O. Box A.D., Automation Park, 

Fairview, Pa.16415, Tel: 814-474-5561; Gen'l. Sis. 
Mgr: E.F. Williams 

AUTOMATION DYNAMICS CORP., 351nduSlriai Pkwy., Northvale, 
N.J. 07647, Tel:201-768-9200; Sis. Mgr:C.E. Barlow 
..... FSC No, 10616 

AUTOMATION-FORSTER DIV., Automation Inds., Inc., P.O. Box 
1025, Ann Arbor, Mich. Tel: 313-665-4407, TWX: 
810-223-6038; Prod. Mgr: R. Hooker 

AUTOMATION INDS., INC., 1901 Building, 20th Fl., Los Angeles, 
Calif. 90067 

AUTOMATION INDS., INC., Materials Evaluation Group, Shelter 
Rock Rd., Danbury, Conn., Tel: 203-748-3581; Sis. 
Mgr: R.Y. Neiley ..... FSC No. 78446 

AUTOMATION INDS" INC., Research Div.,P .0.Box950,Boulder, 
Colo. 80302, Tel: 303-443-6011, TWX;910-940-3443; 
Sis. Mgr: A.S. Birks 

AUTOMATION PRODUCTS, INC., 3030 Max Roy St., Houston, Tex. 
77008, Tel: (713) UN 9-1485; Sis. Mgr: Q.M. Baker 

*AUTOMAZE air filter - North Amer. Rockwell Corp. 
*AUTOMOD complete telemetry systems - Autocon Industries 
* AUTOPOLAR microwaVe polarization switch - Micronetics 
* AUTOROl dynamometer - Bear Mfg. Co. 
* AUTOSPLICE slash connector machine - General Staple Co. 
*AUTOSYN Llstr. & 5YS. of remote indicatio,l - Bendix Corp. 
* AUTOTAK rpm indicator - Howellillstrs., inc. 
*AUTOTAPE positioning system - Cubic Corp. 
* AUTOTEMP temp. indicator:' Howell Instrs., Inc. 
*AUTOTRANSFER transfer control - Wintriss {.;ontrol5 
AUTOTRON, INC., 3629 N. Vermilion, DanVille, III. 61832, Tel: 

217-446-0650, TWX: 910-244-1455 ..... FSC No. 13206 
AUTRONICS CORP ,,180 N. Vinedo Ave., Pasadena, Calif. 91107, 

Tel: 213-681-3545, TWX: 213-449-2854; Sis. Mgr: 
J.F. Hayward ..... FSC No. 03972 . 

AVA ELCTRNS.& MACHINE CORP., 416 Long La., Upper Darby, 
Pa. 

• AVANTEK, INC., 2981 Copper Rd., Santa Clara, Calif. 95051, 
Tel: 408 - 739·617tl; Sis. MglS: L. R. Thielen & A. Acker ........ 
FSC No. 24539 ..................................................................... Pg. 513 

Ala HuntSVille, Mekco Assoc., Holiday Office Ctr., 205-
881-3721 

Ariz Phoenix, Thorson Co., 2505 E. Thomas Rd., 602-
956-5300 

Cal Los Angeles, Thorson Co., 6824 Melrose Ave., 213-
937-0790 

Palo Alto, Thorson Co., 2443 Ash St., 415-321-2414 
San Diego, Thorson Co., 444 Olive St., 714-298-8385 
Santa Ana, Thorson Co., 2114 N.Broadway, 714-547-

6206 
Colo Englewood, Thorson Co., 300 E. Hampden #315, 303-

789-1841 
DC Washington, E-A,lnc.,1406Shoemaker Rd.,301-783-

7319 
Fla Orlando, Mekco Assoc., 3165 McCrory Rd.,305-841-

2215 
.111 Chicago, Berndt Assoc., 6414 W. Bel mont Ave., 312-

283-0713 
Kans Leawood, Poly-Onics, 4434 West 90th T err., 913-648-

4173 
Md Baltimore, E-A, Inc" 1406 Shoemaker Rd., 301-825-

2385 
Mass Burlington, Tritek,.lnc., 165A Bedford St., 617-272-

4550 
Mo Hazelwood, Poly-Onics, 47 Village SQ. Ctr., 314-

83H597 
NJ Ft. Lee, Maloy-Stagnitti, 114 Horizon Rd., 201-224-

6911 
NM Albuquerque, Thorson Co., 5921 Lomas Blvd., N,E., 

505-265-5655 
NY Red Hook, Ossmann Component SIs.; 77 KellY Rd' l 

914-297-7773 
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AVA·BAL 

NC 

Rochester, Ossmann Component Sis., 39· Saginaw Dr. 
716-442-3290 

Syracuse, Ossmann Component Sis." 132 Pickard 
Bldg., 315-454-4477 

Vestal, Ossmann Component Sls.,1901 Vestal Pkwy., 
E., 607-785-9949 

Burlington, Mekco Assoc., 100-B Lindsey St., 919-
226-7177 

Ohio Dayton, Rep/Corp., 2077 Embury Pk. Rd., 513-278-
5885 

Tex Dallas, Thorson Co" 7700 carpenter Frwy., 214-631,-
5440 

Houston, Thorson Co., 3312 MarQuart-Ste. 105, 713-
621-0990 

Wash ,Seattle, Thorson Co., 1767 15th Ave., 5., 206-325-
5000 

AVANTI R&D, INC., 45 W. Fullerton, Addison, III. 60101, Tel: 
312-543-9350; Sis. Mgr: J. Craven 

AVCO BAY STATE ABRASIVES DIV., 12 Union St., Westboro, 
Mass. 01581, Tel: 617-366-4431; V.P. Mktg: E.L. 
Auker 

AVCO CORP., Avco Elctrns. Div., 2630 Glendale Milford Rd., 
Cincinnati, Ohio 45241, Tel: 513-563-6000, TWX: 
513-482-9129; V.p. Mktg: F.C. Shadley 

AVCO ELCTRNS., Tulsa Operation, 10700 E. Independence St., 
Tulsa, Okla. 74115, Tel: 918-437-1776; TWX: 910-
845-2252; Sis. Mgr: M.I. Gamble ...... FSC No. 17423 

- - - - - - - -Advertisement- - - - - - - -
Aveo/Tulsa manutactures a complele line 
of shock testing equipment, which includes both 
pneumatic and free-fall machines. In addition 
shock specialists are available for consultation 
on your unique testing requirements. 

AVDEL, INC., 210 S. Victory Blvd., Burbank, Calif. 91503, Tel: 
213-843-4330, TWX: 910-498-221,; >1 s. Mgr:' U.P • 
Arnold 

AVIATION ELEC., L TO., Sub. Bendix Corp.,200 Laurentien Blvd., 
Montreal 379, Que., Can., Tel: 514-744-2811; Sis. 
Dir: C.D. Garbutt 

AVIATION INSTR. MFG. CORP., 9033 Monroe Rd., Houston, Tex. 
71017, Tel: 713-944-8562 

AVIEL ELCTRNS., INC., 150 W. Cypress Ave., Burbank, Calif., 
Tel: 213-849-5933; Sis. Mgr: J.D. Moore; FSC04073 

• AVIEN, INC., 58·15 Northern Blvd., WoodSide, N. Y. 11377, 
Tel: 212·932-4600, TWX: 710·582·2640; Sis. Mgr: S. Benerofe 
.. , ...... , .... , ..................... " ................ , "'0"""'"''''''''''.''' ""Pgs. 1333·1335 

Ohio Dayton, E.V. Swenson, !l12 Talbott Tower, 513-
223-4279 
- - - - - - - - -Advertisement- - - - - - - -
DIC* Model 2400 "Low Cost" Automatic Test 
and Measurement System for Digital Integrated 
Circuits -- Fast/ versatile, completely auto
matic test system for performing all DC 
parameter tests for integrated and hybird 
circuits. Simple l fast, economical programm
ing. Synchro-to-Digital Converter--Unique 
solid state technology utilization provides 
high accuracy, fast slewing rate, small size, 
low cost industrial/military converters. 

*AVIKRIMP solderiess terminals & connectors - Waldom 
valves - Victor Equipme.lt Co. 

*AVIKRINP insulated vibration resistant terminal - ETC Inc. 
AVIONICS, INC., 1915 Bendix Dr., S. Bend, Ind. 46628, Tel: .19-

232-8056; Pres: O.T. Bergeron 
AVIONICS, LTD., p.O. Box 200, Niagara-on-the-Lake, Ont., Can., 

Tel: 416-468-3632; Gen'l. Mgr: J.G. Mitchell 
AVIONICS RESEARCH PRODS. CORP., 6901 W. Imperial Hwy., 

Los Angeles, Calif. 90045, Tel: 213-674-1334; Sis. 
Mgr: W.R. Parsons 

AVISUN CORP., 21 South 12th Philadelphia, Pa. 19107, Tel: (215) 
LO 8-5520, TWX: 215-569-9873; Sis. Mgr:R.Adams 

*AVLATCH latching devices - Avdel, Inc. 
*AVSAFE locking bolt - Avdel, Inc, 
• AVTEL CORP., oi •• Airtronics, Inc., 1130 E. Cypress St., Covina, 

Calif. 91722, Tel: 213·331·0661, TWX: 910·584-1311; Sis. 
Mgr: W. Seare""" .. FSC 15423 ," ,,, .... ,, .......... Pgs. 1865·1872 

Ariz PhoeniX, PLS Assocs., 365 North 6th Ave., 602-258-
0067 

Cal Palos Verdes Estates, Power Conversion/Control 
Co., 348 Tejon PI., 213-375-3679 

Colo Englewood l PLS Assocs., 7895 E. Prentice Ave., 
303-771-0140 

Fla Tampa, Cain & Co., 3Il2 W. Kennedy Blvd., 813-

III 

Md 

Mass 
NJ 
NM 

NY 

870-12>3 
Mt. Prospect, Cain & Co., 1203 Ironwood Dr., 312-

253-3578 
Hyattsville, Cain & Co., 7515 Annapolis Rd., 301-

459-6400 
Melrose, Cain & Co., 45 Essex St" 617-665-8600 
S. Amboy, Cain & Co., Box· 261, 201-727-1900 
Albuquerque, PLS Assocs., 4200 B Silver Ave., S.E., 

505-255-0120 
Little Neck, Cain & Co., 253-16 Northern Blvd.,212-

428-3636 
Liverpool, Cain & Co., 324 First St., 315-457-481! 

Ohio Columbus, Cain & Co., 2485 Lipton Rd., 614-861-

Pa 

Tex 

Va 

2119 
Bala-Cynwyd, Cain & Co., One Bala Ave. Bldg., 215-

664-3797 
Dallas, Cain & Co., 8609 Northwest Plaza Dr., 214-

369-2897 
Arlington, Airtronics, _Inc., 1611 N. Kent St. , 703-

525"4476 
Wash Bellevue, A. Smith Co., 405 166 S.E., 206-746-6770 

AVTRON MFG., INC., 10409 Meech Ave., Cleveland, Ohio 44105, 
Tel: 216-641-8310 .... ; FSC No. 01014 

*AVO multimeters - R. H. Nichols Co. Ltd. 
*AWAC conductors" Copperweld Steel Co, 

2988 

------------------------,1 AXEL ELC TRNS., I NC.,134-20 Jamaica Ave.,Jamaica, N.Y .1l418, 
, Tel: (212) AX 1-3900, TWX: 710-582-2618; Sis. Mgr: I 

A.F. Tutino ..... FSC No. 13058 I 

*AXIVANE vane axial fan - JOY Mfg. Co. 
AZIMUTH ELCTRNS.,INC., Rte.lO, Box 463, Denville, N.J. 07834, 

Tel: 201-361-0085; Sis. Mgr: K. Johnsen 
B & B ELCTRN. PRODS., 2161 S. Platte River Dr., Denver, Colo. 

80223, Tel: 303-935-4631; Sis, Mgr: R.L. Beets 
B & C INSULATION PRODS., INC., 490 Lincoln Hwy., Box 122, 

Iselin, N.J. 08830, Pres; R.M. Adler; FSC 83146 
*B-CAP twist-on connector - Buchanan Electrical Products 
*BCI lirlear polyamides - Belding Chemical Industries 
BF ELCTRNS., 415 S. Nardo, Solana Beach, Calif., Tel: 714-

755-1881 
B & F INSTRUMENTS,INC.,CornwellsHgts.,Pa.19020, Tel: 215-

639-7100, TWX: 510-667-1516; Sis. Mgr: L. Winston 
..... FSC No. 98358 . 

BFC-BERNARD FRANKLIN CO., INC., 4045 Torresdale Ave., 
Philadelphia, Pa. 19124, Tel: (215) JE 3-4500; 
Sis. Mgr: R. Bernard 

* BG magnetic powder - Stackpole Carbon Co. 
*B & J lens cleaner - Burke & James 

B.J.M. CO., San Juan Darlington, Santurce, P.R. 00907, Tel: 725-
3934; Pres: J. Markell 

B & K, Div. Dynascan Corp., 1801 W. Belle Plaine Ave., Chicago, 
ill. 60613, Tel: 312-327-7270; Sis. Mgr: R. Dunn 

• B & K INSTRS., INC., 5113 West 164th SI., Cleveland, Ohio 
44142,. Tel: 216·267-4800, TWX: 810-421·8266; Sis. Mgr 
J. H. Smiley .. , .. ".FSC No. 27591 .. " ..... " .... ",,,,,, .. ,, .... , .... ,,,,Pg. 1336 

Ala Huntsville l Lee Assocs' l Inc., 5R Trailer Island l 

205-539-0761 
Ariz Phoenix, Barnhill Assocs., 4900 E. Indian School 

Rd., 602-959-2115 
Cal Inglewood, B & K Instrs., Inc., 121 W. Manchester 

Blvd., 213-678-2674 
Los Altos, B & K Instrs., Inc., 1 _First St., 415-

948~9519 
Colo Denver t Barnhill Assocs., 1170 S. Sheridan Blvd., 

303-934-5505 
Conn Hamden Instrument Consultants, Inc., 2381 Whitney 

Ave., 203-248-4174 
Fla Orlando, Lee Assocs., Inc., 200 E. Marks St., 305-

241-4445 
III laGrange, Bard Assocs., Inc., LaGrange Industrial 

Pk., 312-354-0660 
Ind Indianapolis, Bard Assocs., Inc., 4002 Meadows Dr., 

317 -849-2723 
Kans Leawood, Leemark Assocs.,lnc.,Box6175,913-64S'-

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Wash 

0124 
Rockville l Lee Assocs., Inc., 12250 Wilkins Ave., 

301-949-4800 
Waban l instrument Consultants, Inc" Box 25,617-

969-9881 
Detroitl Electro S(s. Assocs" 10745 Morang Dr., 

313-886-2280 
Minneapolis! Bard Assocs'J 4640 West 77th St., 

5., 612-922-8233 
Crestwood! Bard Assocs., 50 Crestwood Executive 

Ctr" 314-849-0080 
St. Louis l Leemark Engrs./ Inc., 9623 St. Charles 

Rock Rd., 314-423-8700 
Cherry Hill, Moxon Eletrn. Corp., 40 Coles Ave" 

609-667-5005 
Hackensack, Moxon Elctrn. Corp., 151 Hackensack 

Ave,,201-343-9490 
AlbuQuerquet Barnhill Assocs" 827 Penna. Ave., S.E 

505-265-7766 
DeWitt, DB Assocs., 3307 Erie Blvd., E., 315-446-

0220 
Winston-Salem, Lee Assocs' l Inc" 825 Burke St., 

919-724-2406 
Cleveland t Electro Sis. Assocs., 851 East 222nd St., 

216-261-5440 
Dayton, Electro Sis. Assocs., Box 3122, Overlook 

Br .,513-426-5551 
Pittsburght Electro Sis. Assocs., 201 Penn Center 

Blvd., 412-371-9449 
HouSt01l 1 Barnhill Assocs'l 3810 Westheimer, 713-

621-0040 
Richardson, Barnhill Assocs., 507-B Bishop St., N., 

214-231-2573 
Seattle, H. Levinson Co., 12!l E. Denny Way, 206-

323-5100 

BLH ELECTRONICS, INC" Sub. Baldwin Lima Hamilton Corp., 
42 Fourth Ave., Waltham, Mass. 02154, Tel: 617-
894-6700, TWX: 710-324-0683; Sis. Mgr: RAWeich 

* BME brushiess dc motor-Brushless Motors Elctrns.{ Inc. 
B & P PRECISION SHEET METAL FABRICATORS, 709 E. Nields 

St., West Chester, Pa.19380, Tel: 215-692-6372; Sis. 
Mgr: J.H. Carpenter, Jr. 

* BTR mountings - Lord Mfg. Co. 
BTU ENGRG. CORP., 179 Bear Hill Rd., Waltham, Mass. 02154, 

Tel: 617-894-6050; Pres: J.H. Beck 
B & W ELCTRN. RESEARCH LABS., 10807 Royal Park, Dallas, 

Tex. 75230, Tel: (214) EM 3-4619; Sis. Mgr: J.T. 
Hayward 

B-W MANUFACTURERS, INC .,Phillips Radio Div., 721 N. Webster 
St., Kokomo, Ind., Tel: 317-452-5444; Sis. Mgr: 
J.Oetjen 

• BABCOCK ELCTRN5. CORP., Electronic Sys. oiv., 3501 Harbo 
Blvd., Costa Mesa, Calif. 92626, Tel: 714·540·1234, TWX: 910 

~,S.~:,I,S.J.~:.M,k.tr.:,~~~~' .~: .. ~,.~~~I~y.:::: .. :~~~.N;gS~21~~~:'·i'65i' 
Ala HuntSVille, W.E. Howard, 120 Sahara Office Pk.,205-

881-3780 
DC Washington, J. School meester, 1700 Pennsylvania 

Ave., N.W., 202-223-1596 

* Trade Name-See Mfr. Llstlllg 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

• BABCOCK RELAYS, Diy. Babcock Eletrns. Corp., 3501. Harbor 
Blvd., Costa Mesa, Calif. 9~626, Tel: 714· 540·1234 .... " •...... ". 
............ " .. "" ............................ " ..... "" .. " .. """ ........ , .. ,,~gs. 2200·2203 

Ariz Phoenix, Southwest elm Engrg., Inc., 8341 North 7th 
St" 602-944-1521 

Cal Los Altos, E. Landa Co., One First St.,415-948-0788 
Los Angeles, E •. Landa Co., 2288 Westwood Blvd., 

213-879-0770 
Conn North Haven l Kitchen & Kutchin, 22 Broadwayt 203-

239-0212 
Fla Lauderhill, Orbe, Inc" 4431 Northwestl3th Ct,,305-

584-4749 
Orlando, Orbe, Inc., Box 7777, 305-425-9004 
St. Petersburg, Orbe, Inc., 4110 Central Blvd., 813-

894-0687 
III Chicago,. Carlson Elctms. Sales, 7448 N. Harlem 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 
Ohio 

Ore 

Pa 
Tex 

Wash 

Ave., 312-774-4812 
RockVille, Biechler Assocs .. ,lnc./ 822Baltimore Rd./ 

301-762-6210 
Towsonl' Biechler Assocs' l Inc.,202 W.Pennsylvania 

Ave., 301-825-8222 
LeXington, Kitchen & Kutchin, 17 Waltham St., 617-

862-8230 
Southfield, G & H Sales Co" 24001 Southfield Rd., 

313-358-1910 
1II1inneapolis, Carlson Eletrn. Sis., 2500 39th Ave., 
. N.E.,612-788-4111 
St. Louis, Palatine Engrg. Sales, Inc., 2050 Woodson 

Rd., 314-426-7055 
Ridgefield, Hy-Rel Elctrns. Sales Co., 753 Bergen 

Blvd.,201-945-7511 
Albuquerque, Data Handl ing Co., 209 San Pablo, S.E., 

505-268-0928 
Red Hook, Ossmann Component 515. Corp., 77 Kelly 

Rd., 914-297-7773 
Rochester, Ossmann Component 515. Corp., 39 

Saginaw Dr., 716-442-3290 
Syracuse t Ossmann Component 515. Corp., 132 

Pickard Blvd" 315-454-4477 
Vestal t Ossmann Component Sis. Corp., 1901 Vesta'! 

Pkwy., E., 607-785-9949 
Charlotte, B. Henry Assocs., Box 6097,704-375-5831 
Cincinnati, G & H Sales Co., 7215 Market PI., 513-. 

761-6185 
Columbus, G & H Sis. Co., Box 27280, 614-231-4433 
Novelty, G & H Sales Co., 13690 Fox Hill Dr., 216-

338-!l22 
Beaverton,' Arneson Assocs., 200 N.E. Canyon Rd., 

503-646-3416 
Narberth, Biechler Assocs., Box 414, 215-667-1827 
Bellaire, Aymond Co., Inc., Box 1064, 713-666-1804 
Dallas, Aymond Co., Incu 4340 N. Central ExPwy" 

214-827-8043 
Seattle, Arneson Assocs'l 5950 Sixth Ave., S., 206-

762-7664 
FOR: Can, Montreal W.,Que.,S.C .Hooker, Ltd.,144 Ronald 

Dr., 514-488-9114 
Can l Torollto, Ont., S.C. Hooker, Ltd., 2602 St. Clair 

W,,416-767-7725 
BACHARACH INSTR. CO., Div. American Bosch Arma Corp., 

625 Alpha Dr., Pittsburgh, Pa.15238, Tel: 412-782-
3500, TWX: 710-664-2085; Sis. Mgr: J.J. 
Clarke ..... FSC No. 05083 

BACHE, SEMON & CO.,636 Greenwich St., New York, N,Y. 10014, 
Tel: 212-924-2121; Sis. Mgr: S. Canter 

* BACKALARM truck back-up alarm -Alert Prods. 
BACON INDS., INC., 192 Pleasant St., Watertown, Mass. 02172, 

Tel: 617-926-2550; Sis. Mgr: R.S. Cass ..... FSC 
No. 99098 

BAER, N,S. CO., 9 Montgomery St" Hillside, N.J.07205, Tel: 201-
688-2250; Sis. Mgr: S.W. Nette 

BAFCO., INC., 80 Second St. Pike, Southampton, Pa. 18966, Tel: 
215-355-3818; Sis. Mgr: A.M. Fuchs 

- - - - - - - -Advert] sement- - - - - - - -
Frequency Response Analyzer for Point-to~ 
Point measurement of Phase Shift -and Am
plitude Ratio from .01 to 10,000 hz. witll high 
Noise Rejection. Low cost single channel option. 
Frequency Sweep and Track operation modes 
with all signals for recording. Remote Pro
grammable from computer. 

BAGANOFF ASSOCS., INC., 68U9 W. I-IOrlSsant,' >t. LOUIS, 
Mo. 63136, Tel: 314-383-2432; Pres: F. Baganoff 

*BAILATCH fixed module handle - Hartwell Corp, 
BAILEY CO., 5919 Massachusetts Ave., Washington, D.C. 20016, 

Tel: 301-656-2625; Sis. Mgr: R.J. Bailey 
BAILEY METER CO., Wickliffe, Ohio 44092, Tel: 216-943-5500, 

TWX: 216-944-4160; V.P. Sis: L.F. Richardson " ... 
FSC No. 05168 

BAIRD-ATOMIC, 33 University Rd., Cambridge, Mass. 02138~ 
Tel: 617-864-7420 

*BAKELITE plastic products; vinyl, pel etc. - Union Carbide Corp. 
BAKER CO., INC., 106 Granite St., Biddeford, Me. 04005, Tel: 

207-284-5951; Sis. Mgr: J.M. Eagleson, JR ...... 
FSC No. 99264 

BAKER, J.T. CHEMICAL CO., Phillipsburg, N.J. 08865, Tel: 
201-859-2151, TWX: 510-235-2924; Sis. Mgr: W. 
F. Schumacher ..... FSC No. 70829 

BAL SEAL ENGRG. CO., 9929 Greenleaf Ave., Santa Fe Springs, 
Calif. 90670 

BAL, WILLIAM CORP., 947 Newark Ave., Elizabeth, N.J. 07208, 
Tel: 201-354-9625; Sis. Mgr: L. Perna 

• BALCO CAPACITORS, Diy. Balco Elctrns., Inc., 307 Washington 
St., Orange, N. J. 07050, Tel: 201 ·677·1200; Sis. Mgr: R. Nobel 
, .... , .. FSC No. 27874 ' .... , .. ,Pgs. 614·621 

Ariz Scottsdale, Vinson Assocs., Inc .• 44 E.ll1diana School 
Rd., 602-947-7371 

Cal Los Altosl Richard Assoc.! 900 N. Antonio Rd./415-
941-3226 
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• .• including Federal Supply Codes (FSC) where available 

Van Nuys, Crane Assoc., 15419 Keswick St., 213-
189-7992 

Colo Englewood. Vinson Assocs" Inc" 3600 S. Lincoln, 
303-189-2203 

Conn Meriden, Abbott-Allison Co., Inc.,Box461,203-231-
9232 

Fla Winter Pk., Spartak, Inc., Box 915, 305-644-3023 
NJ Orange, Balco Elctrns., 301 Washington St., 201-

617-1200 
NM Albuquerque, Vinson Assocs., Inc" Box 3295, 505-

298-1442 
Ohio Dayton, R. Mayne & Co., 2412 Far Hills Ave., 513-

298-8492 
Tex Dallas, Texport, 2411 Farrington St., 214-631-6210 

Houston. Lenert Co .. Box 2184. 113-225-1465 
Wash Seattle, J.B. Jolly, Pier 59,206-624-2152 
FOR: Can, Montreal, Que., Electrodesign, Ltd., 9124 St. 

Lawrence Blvd., 514-389-5914 
Can, Ottawa, Ont., Electrodesign, Ltd" 880 Glasgow 

Crescent, 613-145-0541 
Can, Toronto, Ont., Electrodesign, Ltd., 3433 Bath

urst St. 
BALDWIN ELCTRNS.,INC., 1101 McAlmont St., Box 3838, Little 

Rock, Ark. 72203, Tel: (50U FR 5-7351; Sis. Mgr: 
L.A. Taylor ...... FSC No. 12050 

*BALL-LOK Quick release pins - Avdel, Inc. 
• BALLANTINE INSTRUMENTATION - See Singer Co" Inslrumen 

lion Div. 
BALLAST RAN CORP., Executive Blvd., Ft. Wayne, Ind. 46808, 

Tel: 219-484-4123, TWX: 219-241-3464; Gen'l. Mgr: 
A.B. Coburn ..... FSC No. 97315 

BALLONOFF METAL PRODUCTS CO., 14055 Cedar Rd., 
Cleveland, Ohio 44118, Tel: 216-932-3100, TWX:216-
421-8345; Sis. Mgr: I. Ballonoff 

BAL TEAU ELEC. CORP., 10-14 Meadow St., Box 385, Stamlord, 
Conn. 06902, Tel: 203-324-6118; Sis. Mgr: F.C. 
Guise • __ FSC No. 04322 

BALTIC METAL PRODUCTS CO., 120 Sutton St., Brooklyn, N.Y. 
11222, Tel: (212) EV4-2300;Sls. Mgr:S.L.Schlanger 

- - .. - .... - -Advertisement- - ........ - .... 
Custom built sheet metal cabinets, boxes, 
chassi 5 & consoles to drawing & specifications. 
To close tolerances & all production items 
made interchangable. Complete facilities for 
sub assembly, plating and paint finishing -
baking enamels, armorhide, etc. All metals 
up to 1/2'thick-block long plant. 

*BALTOGRAPH x-ray machine - Balteau Electric Corp. 
*BALTOMATIC x-ray machine - Balteau Electric Corp. 
*BALTOSPOT x-ray machine - Balteau Electric Corp. 
*BAND-GUARD transistors - Motorola Semiconductor 
*BAND-SCAN velocity control system - Sequential Information 
*BANTAM ROTA-CRAMP crimping tools - Amp Inc. 
*BANTAMWEIGHT freQ. changers & inverters - Nova Elec. Mfg. 
*BAR-BAC uniforms - Angelica Uniform Co. 
*BARATRON pressure-vacuum meter - MKS Instrs.,lnc. 
BARBER-COLMAN CO., Electro-Mechanical Prods. Div., Dept. 5, 

12116 Rock St., Rockford, III. 61101, Tel: 815-968-
6833; Sis. Mgr: M. Kelley ..... FSC No. 65149 

BARBER-COLMAN CO., Industrial Instrs. Div., 1300 Rock St., 
Rockford, 111.61101, Tel:815-877-0241, TWX: 815-
398-0341; Sis. Mgr: C.A. Cibelius ..... FSC 65149 

BARCO CHEMICAL PRODS. CO., 101-103 S. LaSalle,Chicago,lIl. 
60605, Tel: 312-421-2951; Sis. Mgr: R.R. Barewin 

BARCO, INC., 829 N. Marshall, Milwaukee, Wisc. 53202, Tel: 
414-216-8515, TWX: 414-322-8396; Sis. Mgr: C. 
Mach 

* BARCO indo & elec. chemicals - Barium & Chemicals l Inc. 
i BARDEN CORP., 200 Park Ave., Danbury, Conn. 06813, Tel: 203-

144-2211, TWX: 203-144-0091; Sis. Mgr: G.J. Hop
kins ...... FSC No. 10854 

* BAREX GETTERS tube parts - King Labs., Inc. 
* BAREX GIVERS tube parts - King Labs., Inc. 
BARIUM & CHEMICALS, INC., P.O. Box 218, Steubenville, Ohio 

43952, Tel: 614-282-9116; Sis. Mgr: A. Pavlik, Jr. 
BARKER ELEC. SLS. CO., 339 Broad Ave., Ridgefield, N.J. 

01651, Tel: 201-943-2477; Pres: T. Robinson-Cox 
BARKER PRODUCTS CO., 344 Central St .. SauguS, Mass. 01906, 

Tel: 617-233-6616; Sis. Mgr: W.A. Brackett 
- - - - - - -Advertisement- - - - - - - -

BARKER 
MOLDED-ON PLUGS 

AND CONNECTORS 
The greatest name in flMolded-On" plugs and 
connectors is Barker - manufacturers of 
connecting cables for every audio, hi-fj and 
stereo need. 
Barker plugs are solid plastic units, molded 
di rectly onto the wi re ends to provide unfai ling 
performance and unexcelled appearance. Bark
er has the most manufacturing experience ... 
the most engineering experience. 

BARKER & WILLIAMSON, Beaver Dam &Canal Rds.,Bristol, Pa .. 
Tel: 215-188-5581, TWX: 510-661-1389: Sis. Mgr: 
E. Bush ...... FSC No. 05690 

• BARNES CORP., 24 N. Lansdowne Ave., Lansdowne, Pa. 19050, 
Tel: 215·622·1525, TWX: 510·66.9·9971; Sis. Mgl: J. H. Roos 
....... nc No. 99779 .... . ................................... Pg. 876 

Ala Huntsville, l::Ieacon clctrn. Assocs., i::Iox 3127, ZOJ~ 
536-5065 

Cal Los Angeles, Dyna Sales Co.,Box6151,213-268-1115 
Palo Alto, R.A. Banks Sales Corp., 1029 Corporation 

Way, 415-964-4464 
Colo Boulder, Straube Assocs., Box 1649, 303-443-8600 
Conn W. Hartford, Hale-FordenAssoc., 1245 Farmington 

Ave., 203-521-5620 
Fla Ft. Lauderdale, Beacon Eletrn. Assoc., Box 10212, 

305-564-4298 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

Maitland l Beacon Elelrn. Assoc" 540 S. Maitland 
. . Ave .. 305-641-3498 

Ga Atlanta, Beacon Elctrn. Assoc., 2285 Peachtree 
Rd .. 404-351-3654 

III Chicago, Kennedy Engrg., Inc., 6713 N. Oliphant 
Ave., 312-631-8283 

Kans Overland Park, Penzner Assoc., 5600 West 95th St., 
913-381-0004 

Md Silver Spring, Paddock Joslow Co., 721 Ellsworth 
Dr., 301-588-1866 

Mass Melrose, Hale-Forden, 472 Pleasant St., 617-266-
3333 

Mich Detroit, McShane Co., 313-642-1050 
Minn St. Paul, Bonament Heyda Co., 3830 Rustic PI., 

612-484-8531 
Mo St. Louis, Penzner Assoc" Box 1912, Bechtold Sta., 

314-351-1541 
NJ Ft. Lee, R.T. Reid Assocs., 530 Main St., 201-944-

9323 
NM AlbUQuerque, Electronic Enlerprises,1900Washing-

ton St., 505-256-1585 
Las Cruces, Electronic Enterprises, 2605 Calle de 

Rosa, 505-524-0126 
NY rayettevllle, M.P. Andrews, Inc., 319 Matt Rd.,315-

637-6405 
Kingston, M.P. Andrews, Inc" Governor Clinton 

Hotel,914-338-2100 
New York, R.T. Reid Assocs' l 212-279-2273 

NC Jamestown, Beacon Elctrn.Assoc.,305GreenwaySt., 
919-454-1010 

Ohio Dayton, McShane Co., 513-434-8672 
Medina, McShane Co., Box 523, 216-725-4283 

Okla Tulsa, T .J. Ray Co., Box 45191, 918-621-1515 
Pa Devon, B & A Assocs., 231 Lancaster Ave., 215-688-

5173 
Tex Dallas, Gillett Ind., 5635 Yale Blvd., 214-363-0101 
Utah Morgan, Straube Assocs., RFD 1, Box 3Ib, 801-

829-6448 
Wash Seattle, J.J. Backer Co., 221 W. Galer St., 206-283-

6410 
EXP: Conn, Stamford, Dage Corp., 151 Main St., 203-324-

3123 
BARNES ENGRG. CO., 3012 S. Halladay St., Santa Ana, CallI. 

92105, 'Tel: 714-545-5561; 515. Mgr: G.W. Barnes 
BARNES ENGRG. CO., 30 Commerce Rd., Stamford, Conn.06902, 

Tel: 203-348-5381, TWX: 710-414-3361; Sis. Mgr: 
S. Haffner 

BARNES METAL PRODUCTS CO.,4425 Wes1l6th St., Chicago, III. 
60623, Tel: 312-271-8010; Sis. Mgr: R. Uieterle ..... 
FSC No. 14189 

BARNES & REINECKE, INC., 351 E. Ohio St., Chicago, III. 
60611, Tel: 312-321-0350; Sis. Mgr: J.E. Smart 
...... FSC No. 85336 

BARNSTEAD STI LL S STERILIZERS CO., INC .. 2 Lanesville 
T err./ Boston, Mass. 02131 

*BAROCEL pressure. transducer ~ Datametrics, Inc. 
BARON-BLAKESLEE, INC., 1620 S. Laramie Ave., Chicago, III. 

60650, Tel: 312-656-7300, TWX: 910-229-1526; Sis. 
Mgr: A.L. Bashe 

*BARONET degreasers - Baron-Blakeslee Inc. 
*BARRAT RON transmitting tubes - Littoll Industries 
BARRETT ELCTNS. CORP., 630 Dundee Rd., Northbrook, III. 

60062, Tel: 312-212-2300, TWX: 910-686-0001; Sis. 
Mgr: R.B. Rennaker 

BARRETT, ~EON J. CO., 1450 Grafton Rd., Worcester, Mass. 
01601, Tel: 617-155-4306: Sis. Mgr: R.B. AYres 
..... FSC No. 05928 

BARRETT VARNISH CO., 1532 South 50th Ct., Cicero, III. 60650, 
Tel: (312) BI 2-2462; Sis. Mgr: E.A. Koch 

BARRINGER RESEARCH, LTD., 304 Carlingview Dr., Rexdale, 
Ont .. Can., Tel: 416-677-2491; V.P. Mktg: D.A. 
Whiteman 

BARRON CONTROLS & RELAY CORP., 3 N. Barron Blvd., Box 
385, Grayslake, 111., Tel: 312-223-4868; Sis. Mgr: 
R. Currie 

• BARRY CONTROLS, Div. Barry Wright Corp., 700 Pleasanl 51., 
Walertown, Mass., Tel: 617·923·1150, TWX: 710·327·1290; 
Sis. Mgr: J. F. Quinn ....... FSC No. 81860 .......................... Pg. 576 

Ariz Scottsdale, Runyon Co., 6825 E. Thomas, 602-941-
5711 

Cal Burbank, Barry Controls, 2323 Valley St., 213-843-
1000 

Encino, Ledbetter Assocs.t 16618 Ventura Blvd o,213-
189-8115 

San Carlos, L. Warren Assocs., 6Ul 603 County 
Rd., 415-593-1688 

Colo Englewood, Vinson Assocs., 3600 S. Lincoln St., 303-
189-2203 

Ga Atlanta, Black Engrg. Sis. Co., Box 28731,404-252-
2523 

III Villa Pk., Barry Controls,122 W. Charles Rd.,312-
834-2502 

Mass Burlington, Schaal Assocs.,lnc" 4A St. 
Mich Southfield, Barry Controls, 28165 Greenfield Rd., 

313-358-3871 
Minn St. Paul, E. Melius & Assocs., 3158 N. Dunlap St., 

612-484-8541 
NJ Hillside, Barry Controls, 1219 Liberty Ave., 201-

289-5152 
NM Alhuquerque, Vin'son Assocs" 2329Wisconson t N,E" 

505-298-1442 
NY Great Neck, E.R.A., Inc., 330 Great Neck Rd., 516-

482-9320 
Rochester IT. Ferguson Sis. Co.,lnc"Box3893, 716-

482-7751 
Ohio Cleveland, Barry Controls, 2000 Lee Rd .. 296-932-

1150 . 
Dayton, Barry Controls, 1825 Webster St., 513-

222-8931 

BAL· BAY 
Pa Malvern, Barry Controls, 288 Lancaster Ave., 215-

644-0990 
Tex Dallas, Blair Engrg. Sis. Co., 10034 Monroe Sl.,214-

352-2556 
Houston, Blair Engrg.Sls.Co.,2400W.Loop,S., 113-

621-0818 
Wash Bellevue, Barry Controls,3100 128th Ave .. N.E.,206-

885-2341 
FOR: Can, Montreal, Que., J.G. Weiss Co., Ltd., 5125 

Monkland Ave., 514-489-6881 
*BARRYMOUNT shock and vibration i.olators - Barry Controls 
BARTH ELCTRNS., INC., 7771 Wall St., Cleveland, Ohio 44125, 

Tel: 216-524-5136 
BARTON MINES CORP., North Creek, N.Y., Tel: 518-993-2296; 

515. Mgr: J.B. Burns 
BARWOOD ELCTRNS., INC., 120 S. Maryland, Glendale, Calif. 

91205, Tel: 213-245-4063; 515. Mgr: W.H.E. Bar
wood ..... FSC No. 02161 

, 

• BASIC CERAMICS, INC., Sub. BaSiC, Inc., 221 Sevenlh Ave., 
Hawthorne, N. J. 07507, Tel: 201·4274211, TWX: 710·988· 
4133; Sis. Mgr: J. Liker .................................................. Pg. 1517 

Cal Burbank, Tech-Ser, Inc., 2435 N. Naomi St., 213-
846-%31 

Mt. View, Tech-Ser, Inc., 471 Castro St., 415-969-
9020 

San Diego, Tech-Ser, Inc., Box 10544,714-222-1121 
III Maywood, Basic CeramiCS, 1311 S. First Ave. 
Mo Kansas City, R.F. Farris Co.llnc., 1715 Baltimore 

Maryland Hgts" Dipro l inc., Box 1428 
NJ Haddonfield, Gray-Williams Assocs., 3 E. MI. 

Vernon Ave. 
NC Rosman, Mitchell-Bissell Co., Box 518 
Ohio Cincinnati, H.W.RugeCo., 1120 Section Rd., 513-351-

5091 
Dayton, H.W. Ruge Co., 349 W. First St. 

Pa Pittsburgh, Industrial Specialties, 300 Mt. Lebanon 
Blvd., 412-341-4000 

RI Warwick, P .Schumacher Euro-Tech, 23 Major Potter 
Rd. 

Tex Dallas, Tech-Ser, Inc., 10210 Monroe Dr., 214-358-
2504 

Wash Bellevue, Delta-Mark, 16325 Phantom Lake Way 
FOR: Can, Hamilton, Ont" Inca Assoc., Box 143, Sta. B 

*BASIMENT bci cement - Basic Ceramics Inc. 
• BASLER ELEC. CO., Box 269, Highland, III. 62249, Tel: 618· 

654-2341, TWX: 910·996·2522; Sis. Mgr: J. A. Bellinger ..... 
FSC No. 97520 ...................... .. ........ Pgs. 1018, 2853 

Ala Huntsville, Reynolds & Assocs., loe.,904 Bob Wallace 
Ave., 205-536-1941 

Ariz Scottsdale, Bennewitz Assoc., Inc., 532 N. Brown 
Ave., 602-941-7379 

Cal Los Angeles, Nolan Assocs" 1041 Macy St., 213-
222-8133 

Palo Alto, Abbott Engrg, Co., 2600 E:.I Cammo Kedl, 
415-327-0830 

Pasadena, R.T. Puelicher, 901 Laguna Rd.,213-682-
3050 

Colo Denver, Bennewitz Assoc., Inc., 2801 E.ColfaxAve., 
303-399-1132 

Conn Wolcott, Selmark Assoc" Inc.( Box 6243 
Fla Ft. Lauderdale, Reynolds & Assoc., Inc., 161 South-

west 15th Ave., 305-581-6611 
Melbourne, Reynolds & Assoc./ lnc./408 Strawbridge, 

305-727-3205 
Orlando, Reynolds & Assocs., Inc., Box 8877, 305-

424-3836 
Ga Atlanta, Reynolds & Assoc'l Inc., 175 W. Wieuca Rd., 

404-252-5360 
III Chicago, S. T ollaksen, 304 S. Halstead,312-236-2964 
Md Glen Burnie, Faion Lott Co., Box 534, 301-144-4611 
Mass Waltham, Selmark Assoc., Inc., 181 West St., 617-

899-8110 
Mich DetrOit, Hilltronics, Inc., 13720 Puritan Ave" 313-

342-3242 
Minn Minneapolis, White Sis. Co., Box4530,612-929-4661 
Mo Kansas City, H,J. Weisler & Assoc., 3307 Chippewa 

Dr., 816-454-5096 
St. Louis, H.J. Weisler & Assoc., 2050 Woodson Rd., 

314-428-3934 
NJ Cherry Hill, L.H. Walke Co., 18 Dunbarton Rd., 609-

424-3166 
NM AlbuquerQue, Bennewitz Assoc., lnc" 9720 Can-

delaria, N.E., 505-298-6715 
NY Liverpool, Aero Sis. Co., 600 Oswego St., 315-451-

6318 
Roslyn, Seidel Assoc., Inc., 113 Ursula Dr ,,516-621-

1117 
Ohio Dayton, A.H. Baier Co" 3300 S. Dixie Dr., 513-298-

9891 
Willoughby, A.H. Baier Co., 4399 Industrial Pkwy., 

216-946-6080 
Pa Pittsburgh, Robinson-Kopp Co., Box 8358, 412-271-

1000 
Tex Dallas, Ross Boling Co., Box 24152,214-142-4341 
Wisc Milwaukee, Star Engrg. 515., 7328 W. Burdick Ave., 

414-543-3469 
BAUMKER MFG. CO., 5144 Enterprise, Toledo,· Ohio 43612 
BAUSCH & LOMB, 81969 Bausch St., Rochester, N.Y. 14602, 

Tel: 716-232-6000, TWX: 716-235-0672; Pres:W.W. 
McQuilkin ..... FSC No. 06175 

BAY LABS., INC., 20160 Center Ridge Rd.,Cleveland, Ohio 44116, 
Pres: G.J. Prusha . 

BAY PRODUCTS, Div. American Metal Works, Inc., Somerset & 
Gurney Sts., Philadelphia, Pa. 19134, Tel: 215-426-
6050; Asst. 515. Mgr: T. Ford 

* BAYFLEX grinding wheel-Aveo Bay State Abrasives Div. 
BAYSIDE ELCTRNS.,INC.,1598 Lindburgh,Stocktoll,Calif. 95206, 

Tel: 209-466-4631 
BAYSIDE TlMERS,INC.,43~69162 St.,Flushing,N.Y.11358, Tel: 

(212) IN 3-8935; Pres: G. Dorothea 

2989 



BEA·BEL 

BEACH-RuSS CD., 420 Lexington Ave., New York, N.Y. 10017, 
Tel: 212-679-7636; Sis. Mgr: A.T. Beach II 

BEACON ELCTRNS" INC., 121 Stanley Ave., Bellmawr, N,J.08030 
BEAD CHAI N MFG. CD.,110 Mountain Grove St., Bridgeport, Conn. 

06605, Tel: 203-334-4124; V.P. Sis: D.C. Baldwin 
*BEAM-TRON detector - Automation Devices Inc. 
BEAM TUBE CDRP., 11 Beach St., Milford, Mass. 01757, Tel: 

617-473-0660; Sis. Mgr: J;.J. Walsh 
*BEAM-X beam switching tube - Burroughs Corporation 
BEAN, MORRIS & CO., Hyde Rd., Yellow Springs, Ohio 45387, Tel: 

513-767-7301; Sis. Mgr:D.E.Scott ..... FSC 1110.05818 
BEAR MFG. CD., 2830-5th St., Rock Island, III. 61201, Tel: 309-

188-9311; Ind'I.Sls. Mgr:J.H.Sullivan ..... FSC 06365 
*BEAR pressure-sensitive tape products - Norton Coated 

AbraSiVe & Tape Divs. 
* BEAR-TEX floor maintenance prods.- Norton Coated Abrasive 

& Tape Division 
BEARING INSPECTIDN, INC., 10041 Shoemaker Ave., Santa Fe 

Springs" Calif. 90670, Tel: 213-944-6251 ..... FSC 
No.09111 

BEAU MOTDR DIV., UMC Elctrns. Co., 460 SaCk~tt Point Rd., 
N. Haven, Conn. 06413, Tel: 203-288-1731; Mktg. 
Mgr:' V.A. Stancliff ..... FSC No. 12089 k' 

BEAVER GEAR WORKS, INC., 5459 - 11th St., Roc tord, III. 
61105, Tel: 815-814-2471; V.P. Sis: J.T. Bransfield 

BEAVER LABS., INC., 160 Terminal Dr., Plainview, N.Y. 11803, 
Tel: 516-822-3855; Sis. Mgr: R.'Zatzkin 

BECKER BRDTHERS CARBDN CD.,3450 S. Laramie Ave., Cicero, 
111.60650, Tel: 312-652-9545 

BECKMAN INSTRS, INC., Advanced Technology Operations, 2500 

NY 

NC 

Red Hook, Ossmann Compo Sls;Corp., 11 Kelly Rd., 
914-297-7773 

'Rochester, Ossmann ,Component Sales Corp., 39 
Saginaw Dr" 116-442-3290 

Syracuse. DssmannComo. Sis. Coro .. 5858 Molloy 
Rd., E., 315-454.-4411 

Vestal, Ossmann Component' Sales Corp" 1901 Vesta 
Pkwy" E .. 607.:785-9949 

Winston-Salem, Murphy & Cota, 1106 Burke St., 919-
723-1001 

Ohio Cincinnati, Sheridan Assoc$., Inc" Box 37646, 513-

Dre 

Pa 

Tex 

761-5432 
Cleveland, Sheridan Assocs" Inc., Box 8226, 216-

237-9145 
Dayton, Sheridan Assocs., Inc" Box37 ,513-277-8911 
Portland, Almac/Stroum Elctrns" 8888 S.W. Canyon 

Rd., 503-292-3534 
Pittsburgh, Sheridan Assocs., Inc., 201 Penn Center 

Blvd:, 412-243-6655 
Dallas, Norvell Assocs., Inc., Box 20219, 214-357-

6451 
Houston, Norvell Assocs., Inc., 6440 Hillcroft Ave., 

713-714-2568 
Wash Seattle, Almac/Stroum Elctrns., 5811 6th Ave., 5., 

206-763-2300 
FOR: Can, T oralto, Ont" Beckman Instrs.llne" 901 

Dxford St" 416-251-5251 
BECKMAN INSTRS.,INC.,Processlnstrs.Div.,2500 Harbor Blvd., 

Fullerton, 'Calif. 92634, Tel: 114-811-4848, TWX: 
910-592-1260;' Mktg. M~r: G. Green 

Harbor Blvd., Fullerton, Calif. 92634, Tel: 114-811- BECKMAN 
4848 TWX: 910-592-1260 

• BECKMAN INStRS., INC., Cedar Grove Dperations, 89 Commerce 

IN5TRS., INC" Scientific Instrs. Div., 2500 Harbor 
Blvd., Fullerton, Cali!. 92634, Tel: 714-B1J-484B, 
TWX: 910-592-1260; Mktg. Mgr: R.E. Schmidt 

INSTRS" INC., Spinco Div., 1117 California Ave., 
Palo Alto, Calif. 94304, Mktg. Mgr: L.T. Rosso 

Rd., Cedar Grove, N. J. 07009, Tel: 210·239-620.0, TWX: 710- BECKMAN 
994-578L ...... FSC No. 30646 .. , .. , ........................ pp. 1337, 1864 

Ariz Phoenix, Williams-Assocs., 110 E. McDowell Rd., 

Cal 

Colo 

Conn 

Kans 

Md 

Mass 

Mo 

NJ 

NM 

NY 

Dre 
Pa 

Tex 

Utah 

602-254-6085 
Gardena, Wei co, Inc., 1502 West 166th St., 213-~32-

6010 
Denver, Williams-Assocs., 4971 Jackson St., 303-

388-4391 
New Haven, H.J. Schuft Co., Inc., 965 Dixwell Ave., 

203-865-1365 
Overland Pk., Penzner Assocs., Inc., Box 6264,9i3-

381-0004 
RockVille, Gawler-Knoop Co., 1751 Rickville Pike, 

301-427-3950 
NewtonVille, H,J. Schutt Co., Inc., 815 Washington 

Ave., 617-527-5304 
St. Louis, Penzner Assocs., Inc., Box 1912, Bechtold 

Sta.,314-351-1547 ' 
Roseland, Gawler-Knoop Co., 14 BeautortAve.,201-

226-4545 
Albuquerque, Williams-Assocs., 420 Washington, 

S.E.,505-255-1638 
Liverpool, KJI; ASSOCS., ;!1'J uakrJOge I err., jl~" 

457-3220 

~r~~g~~gh,R~Jee~sfe~"C~~36~~3JJrn~~~R~~~5i~~4 
892-2996 

~~~r:~/r~r~~~~~rE~~~~ ~~':' B~;' 4~~ia\~-m:m~ 
6120 

Salt Lake Gity, Wllllams-AssocS., l:40'l!). Mam ~.' 
801-466-8709 

FOR: Can, Montreal, Que., BRH Assocs., Ltd., 6338 Vic-
toria Ave., 514-733-5331 

Can, Vancouver, B.C./lnstrument Service Labs., Ltd 
29 W. Broadway, 604-B7 6-3361 

BECKMAN INSTRS., INC.,Clinicallnstrs.Dperations,2500 Harbor 
Blvd., Fullerton, Calif. 92634, Tel: 714-811-4848, 
TWX: 910-592-1260 

BECKMAN INSTRS., INC •• Electronic Instrs. Div., 2200 Wright 
Ave., Richmond, Calif. 94804, Tel: 415-526-7730, 
TWX: 910-382-8125; Mktg. Mgr: W. Smith 

• BECKMAN INSTRS., INC., Hlliput Div., 2500 Harbor Blvd. 
Fullerton, Calif. 92634, Tel: 714 - 871-4848, TWX: 910-592 
1260; Mktg. Mar: H. L. Crout .... ,," Pgs. 1592, 1593,2448-2451 

Ala HuntSVille, Murphy & Cota, 904 Bob Wallace Ave., 
205-539-8476 

Ariz PhoeniX, Barnhill Assocs., 4900 E. Indian School 

Cal 
Rd., 602-959-2115 

Palo Alto, Beckman .Instrs., Inc" 1117 California 
Ave., 415-326-1910 

Colo Denver, Barnhill Assocs" 1170 S. Sheridan Blvd., 
303-934-5505 

Conn Hamden, Compar New. England, 2351 Whitney Ave., 

Fla 

Ga 

III 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

2990 

203-288-9276 
St. Petersburg, Lynch-Gentry Assots., Inc., Box 

13248, 813-341-5131 
Atlanta, Murphy & Cota, 586 Armour Cir., N.E" 

404-815-2525 
Chicago, Magnuson As,socs., 5639 W. Fullerton Ave., 

312-622-6322 
Silver Spring, Beckman Instrs., Inc., 12050 Tech 

Rd" 301-622-2500 
Newton Highlands, ComparNew England,88Needham 

St., 617-969-7140 
Lathrup Village, Sheridan Assocs., Inc" Box 128, 

313-358-3333 
St. Paul, Magnuson Assocs .. 1246 West 7th St., 612-

227-8495 
St. Louis, sheridan Assocs., Inc., 10137 W. Floris

sant Ave" 314-524-4800 
Moorestown l Beckman In5trs./ lne" Pleasant Valley 

Ave., 609-235-3314 
Mountainside, Beckman Instrs.,lnc., U.S. Hwy. #22 

at Summit Rd., 201-232-1600 
Albu.u~r.ue, Barnhill Assocs" 827 Pennsylvania, 

N.E" 505-265-7766 

*BECON circuit board con,lector - Brown Engineering Co., Inc. 
BEDFORD DIV" Sanders Assocs., Inc., Crosby Rd., Bedford, 

Mass. 01730, Tel: 603-275-0200, TWX: 710-326-6376 
Sis. Mgr: A.A. Farrar .... FSC No. 94117 

BEEBE INSTRS.,INC., p.O.. Box 131, N. White Plains, N.Y. 10603, 
Tel: 914-761-8637 

- - - - - - - -Advertisement- - - - - - - -
TRANSFORMERS FOR DEM APPLICATION: 

HIGH FKEQUI:,NCY I), VOLTAGE 
The BEEBE line of transformers are wound 
specifically for low capacitence,high frequency 
and high voltage applications. I hey are used 
in high voltage AC-DC converters, test equip
ment, step up, pulse, modulation and isolation 
transformers. Complete variable or regulated 
high voltage instrument type (oscilloscope) 
supplies are available at a reasonable price. 

Write for our brochure and/or engineering 
assistance. 

* BEECO sleeve bearings & expansion plates- Beemer En~rg. 
• BEEDE ELECTRICAL INSTRUMENT CO., INC., S. Main St., Pena

cook, N. H. 0.3301, Tel: 603 • 753-6362; Sis. Mar: J. Friedman 
........................................................................... , ..... , ................ !'g. 1341 

Ala Huntsville, Components 515. Corp.,Box899,205-539-

Cal 
6973 

Los Angeles, Universal Compo Co., 2330 Westwood 
Blvd., 213-474-1537 

San Carlos, Lebell-Warren Assoc., 601-603 County 
Rd., 415-593-7688 

Colo Denver, Electronic Compo Sis., Inc., Box 22011, 
303-771-6200 

Conn Farmington, R. Perron & Co., Inc., 10 Briarwood 
Rd., 203-673-4825 . 

Fla 

III 

Trumbull, R. Perron & Co., Inc., 36 Louis St., 
(203) AM 8-9631 

Orlando, Components Sales Corp., Box 14523,305-
277-1510 

St. ~W~:J'~j46gomponents Sales Corp., Box 9545, 

Skokie, Saffro & Assoc., 3736 Dempster St., (312) 
JU 8-0905 

Iowa Marion, Thomas & Modrcin Assoc., Inc., 890 17th 
Ave., 319-377-6261 

Kans Shawnee Mission Thomas & Modrcin Assoc., Inc., 
5450 Buena Vista Dr., (913) HE 2-2131 

Mass Norwood, R. Perron & Co."lnc., 159 Morse St., 
617-762-8114 

Mich Detroit, Burcaw Co. & Assoc., 18236 W. McNichols 
Rd., 313-533-1700 

Minn Minneapolis, Wenco Safes, 1728 Morgan Ave., S., 

Mo 

NH 

NM 

NY 

NC 

612-866-3639 
Hazelwood, Thomas & ModrGin Assoc., Inc., 41 

Village Sq., 314-838-6446 . 
Dover, R. Perron & Co., Inc., 1 Elm St., 603-142-

2321 
Albuquerque, Electronic Compo Sis., Inc., 209 San 

Pablo, S.E./ 505-256-3663 
Red Hook, Dssmann Compo S1s. Corp., 77 Kelly Rd., 

914-297-7773 
Rochester, Ossmann Compo Sis. Corp., 39 Saginaw 

Dr., 116-442-3290 
Syracuse, Ossmann Compo Sales Corp., 132 Pickard 

Bldg.,. 315-454-4417 
Valley Stream, Levison Sis. Co., Inc., 5 Sunrise 

Plaza, 516-561-9696 
Vestal, Ossmann Compo Sales Corp., 1901 Vestal 

Pkwy., E., 601-785-9949 
Raleigh, Component Sls~ Corp" Box 6401, 919-832-
. 189/ 

Dhio Dayton, W.J. Brauer & Assoc.,lnc.,Box3085,Over-
look Branch, 513-426-1692 

Wickliffe" W.J. Brauer & Assoc., Inc." 30011 Euclid 
Ave., 216-943-0601, ' 

• Trade Name-See Mfr; LlsUng 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

Pa 

Tex 

Devon, B & A Assoc" 237 Lancaster Ave., 215-688-
5173 . 

Pittsburgh, W.J. Brauer & Assoc., Inc., Box 8466, 
412-921-3213 

Dai'las, Packard Assoc., Inc., 2655 Perth St., (214) 
FL 7-5713 

Houston, Packard Assoc., Inc., Box 111, 113-666-
2217 

Utah Salt Lake City, Electronic Gomp.,Sls., Inc" 4480 
Ca,mille Dr., 801-218-6044 

Wash Seattle, F. Haight Co., 3212 Eastlake Ave., 206'322-
1818 

FOR: Can; St .. Laurent, Que., Aeromotive Engrg. Prod., 
Ltd., 1700 Montee deLiesse Rd., 514-332-1020 

Can, Toronto, Ont., Aeromotive Engro, Prod., Ltd., 
1912 Avenue Rd., 416-783-4288 

BEEMER ENGRG. CD., Industrial Pk., Ft. Washington,l'a.19034, 
Tel: (215) MI 6-8440, TWX: 510-661-1654; Sis. Mgr: 
H.K. Myer 

• BEHLMAN·INVERTRDN DIV., 3511 Midway Dr., San Dielo, Calif. 
92110, Tel: 714·224-3241; V.P. Mktl: H. W. Clark ...... Pl. 1357 

Ala Huntsville, Currie Aerospace Assoc., Inc., Box 1424, 
205-536-5650 

Ariz Phoenix, HytrOnic Meas., Inc" 1017 North 3rd, 602-
253-6104 

Cal Glendale, Instrument Specialists,lnc.,ll09S.Central 
213-245-9404 

n San Diego, Instrument Specialists, Inc., I0459A 
Roselle St., 714-453-1833 

• Santa Clara, Instrument Specialists, Inc., 2359 De 
La Cruz Blvd" 408-244-1505 

Colo Denver, Hytronic Meas., Inc., 4940 East 39th, 303-
388-4081 

Conn Hamden, Applied Meas" Inc., Box 5181.203-288-5288 
Fla Drlando, Currie Aerospace Assoc" Inc" Box 13229, 

305-855-0843 
Iii Rosemont, Cozzens & Cudahy, Inc 0l 9501 DevonAve" 

312-825-1144 
100 Indianapolis, Cozzens & Cudahy, Inc., 641 Mulford 

Ct., 317-244-2456 
Mass Acton, Applied Meas., Inc., Box 316, 617-263-2166 
Mich Royal Oak, Cozzens & Cudahy, Inc., 121 Edmund, 

313-585-5159 
Minn Minneapolis, Cozzens& Cudahy,lnc.,7710Computer, 

612-920-1022 
Mo Edmundson, Cozzens & Cudahy, inc" 10534 Natural 

Bridge Rd" 314-423-1234 
NJ Hillsdale, Instrument Mktg. Assoc., Box 303,201-

664-4088 
NM Albuquerque, Hytronic Meas., Inc., 205 San pablo,S. 

E .. 505-268-3941· . 
NY Smithtown, Instrument Mktg. Assoc., Box 213, 516-

751-5159 
NC Winston Salem, Currie Aerospace Assoc., Inc" 614 

Nissen Bldg., 919-725-1927 
Ohio Medina, Cozzens & Cudahy, Inc., 735 S. Court, 216-

725-5660 
Pa King of Prussia, Letronix, 251 W. DeKalb Pike, 

215-265-1020 
Tex Houston. Scientific Sis. Co., 6400 Westpark Dr., 

113-781-2711 
• Richardson, Scientific 515. Co., 777 S. Central 

Expwy.,214-231-6541 • 
Utah Salt Lake City, Hytronic Meas.,lnc., 2022 S. Main, 

801-466-4924 
Va Annandale, Nine Assocs., Bo.x 328, 703-256-9105 
Wash Seattle, Instrument Specialists, Inc., 5950 Sixth,S., 

(206) 767-4260 
FOR: Can, Montreal, Que., BRH Assocs., Ltd., 6338 Vic-

toria 
Can. N. Vancouver. B.C .. BRH Assocs .. Ltd"Box69 
Can, Dttawa, Dnt" BRH Assocs., Ltd., 1300 Carling 

Ave. 
Can. Willowdale, Ont .. BRH Assocs" Ltd" 184 Finch 

Ave.,W. \ 
BEHR-MANNING, Div. Norton Co.--See Norton Coated Abrasive 

& Tape Div. 
* BEKOMATIC balancer-Bear Mfg. Co. 

• BEL FUSE INC., 203 Van Vorst St., Jersey City, N. J. 0.7302, Tel: 
201·432·0463; SIs. Mi~ A. SuHa .. " .. , ............... Pgs. 1146-1151 

Ariz Scottsdale, Carter Assocs., Inc., Box 99,602-947-

Cal 
4355 

Burlingame, Leddy Assocs., 1319 Howard Ave.,415-
341-5241 

Los Angeles, Universal Comps. Co., 2330 Westwood 
Blvd .. 213-474-1537 

Conn Norwalk, Eastern Tech. Sis., Box 122, 203-846-

III 
9133 

Chicago, Memac Sis. Co., 4740 N. Austin Ave., 312-
545-1033 

Kans, Mission, Inland Assocs., 6047 Howe Dr., 913-362-
2366 

Mass Newton, QRC Co., 134 Upland Rd., 617-332-9600 
Mich Southfield, Jelco Sis., 24001 Southfield Rd:,313-642-

3830 I 
Minn Hopkins, Beta Engrg. Co" 128 Jackson Ave., N., 

NY 

Pa 

612-938-2551 , 
Hempstead, Kahgan Sis. Corp., 556 Peninsula Blvd., 

516-538-2300 
Pompey, S. Foster & Co., 2806 Hennaberry Rd., 
. 315-617-3333 
Bala Cynwyd, M. Friedman & Assoc., 7 Heather 

Rd., 215-839-3450, 
Tex Addison, Parvin Sis. Co" Box 307, 214-239-9148 

BEL.TRDNICS CORP., 344 W.lnterstate Rd., Addison, 111.60101, 
Tel: 312-543-1177; 515. Mgr: T. Wright 

• BELDEN CORP., P.o.. Box 5070-A, Chicago, III. 60.680, Tel: 312· 
378·1000, TWX: 312-265·1325; Sis. Mlr: E.Stull ........ FSC No. 
70903 .............................. , .................... , .................................. I'g. 2924 

eem/l969 



... including Federal Supply Codes (FSC) where available 

BELDING CHEMICAL INDS., 1407 Broadway, New York, N.Y. 
10018, Tel: (212) CH 4-6040, TWX: 212-640-4690; 
Sis. Mgr: H.L. Smith 

BELFAB, Unit of Bailey Meter Co., P .0.Box 1881, Daytona Beach, 
Fla. 32015, Tel: 904-253-0628, TWX: 810-857-0308; 
Sis. Mgr: E.R. Thompson, Sr. 

BELFORT INSTR. CO.,4 N. Central Ave., Baltimore, Md. 21202, 
Tel: (J01l DI 2-2626; Sis. Mgr: P.K. Claus ..... FSC 
No. 82205 

BELL AEROSYSTEMS CO., 4515 Superior Ave., Cleveland, Ohio 
44103, Tel: 216-391-6040, TWX: 810-421-8302; Sis. 
Mgr: A.J. Copeland .. ". FSC No. 80070 

BELL CO., INC., 106 Morrow Ave., Trussville, Ala. 3511:!, lei: 
205-655-2135; Sis. Mgr: R.C. Bell 

• BELL, F. W., INC., 1356 Norton Ave., Colmbus, Ohio 43212, Tel: 
614-294-4906, TWX: 810·482·1716; Sis. Mgr: R. J. Mackessy 

......... .. ...................................... Pgs. 1345, 2839 
Cal Menlo Park, Straube Assocs., 483 Willow Rd., 415-

323-2476 
Pasadena, P. Nurches Co., 2396 E. Foothill Blvd., 

213-796-5844 
Colo Greeley, G. Moss Elctrns., Inc" 1530-13 Ave., 

303-353-1452 
Fla Orlando, Phy,imetrics, 999 Woodcock Rd.,305-841-

4956 
Ga Atlanta, Physimetrics, 3376 Peachtree Rd" N.E" 

404-237-8278 
III Addison, R.E. Stemm, Inc., 17W480 Lake St., 312-

379-2700 
Mass Waltham, Electronic Components & Services, 611 

Trapelo Rd., 617-894-6921 
Mich Detroit, WKM Assocs., Inc., 1474 E. Outer Dr., 

313-892-2500 
Minn Minneapolis, R.E. Stemm, Inc., 2713 Lyndale Ave., S. 

612-822-8404 
NM Albuquerque, G. Moss Elctrns.,lnc.,241BBarceiona 

Dr., S.W., 505-345-1251 
NY Mamaroneck, Cane Technical Sales, Inc., 555 E. 

Boston Post Rd., 914-698-4411 
Syracuse, Labtronics, Inc., 161 Pickard Bldg. 

Ohio Cleveland, WKM Assocs., Inc., 6741 Ridge Rd., 216-
885-5616 

Dayton, WKM Assocs., Inc., 5335 Far Hills Ave., 
513-434-7500 

Pa Paoli, Tyler Griffin Co., 46 Darby Rd., 215-644-7710 
Pittsburgh; WKM Assocs., Inc., 90 Clairton Blvd., 

412-892-2953 
lex Ft. Worth, Carey-Wolt Co., 3327 Winthrop Ave., 

817-738-1702 
Houston, Carey-Wolf Co., 4031 Broadway, 713-643-

2114 
EXP: NY, New York, J. Plasencia, Inc., 521 Fifth Ave., 

212-867-8084 
FOR: Can, Toronto, Ont., Megatronix, Ltd., 1800 Avenue 

Rd., 416-783-3329 
BELL FASTENERS CORP., 352 Evelyn St., Paramus, N.J. 07652, 

Tel: 201-262-8400, TWX: 710-990-6616; Sis. Mgr: 
W.P. Hackett 

BELL & HOWELL CO" Electronic Instrumentation Group, 360 
Sierra Madre Villa, Pasadena, Calif. 91109, Tel: 
213-796-9381, TWX: 213-577-0067 ..... FSC 
No. 14028 

BELL & HOWELL CO., Transducer Div" 1400 S. Shamrock St., 
Monrovia, Calif. 91016, Tel: 213-796-9381; Dir. 
Mktg: T .W. Buirley ..... FSC No. 09384 

BELL P.A. PRODS. CORP., 1200 N. Filth St., Columbus, Ohio 
43201, Tel: 614-299-1487; 515. Mgr: p. Cartmille 

BELLAIRE ELCTRNS., INC., 62 White St., Red Bank, N.J. 07701, 
Tel: 201-741-8383 ..... FSC No. 88296 

*BELLING & LEE component suPP. - Ereolla Corp. 
BELLOFRAM CORP., 103 Blanchard Rd.,Burlington, Mass. 01803, 

Tel: 617-272-2100; 515. Mgr:J.A.Quimby; FSC Oll70 
* BELLOWFORM connector contact - Continental Connector 
BELT ONE ELCTRNS. CORP., 4201 W. Victoria, Chicago, III. 

60646, Tel: 312-583-3600; Sis. Mgr: B. Wofford, Jr. 
BELTRONIX SYSTEMS, INC., 123 Marcus Blvd., Hauppauge, N.Y. 

11787, Tel: 516-231-8100; 515. Mgr: R.E. Reimers 
BEMCO, INC., 9908 San Fernando Rd., Pacoima, Calil. 91331, 

Tel: 213-899-5296, TWX: 910-496-1520; 515. Mgr: 
D.E. Hughes 

BEMIS CO., INC., 800 Northstar Center, Box 121, Minneapolis, 
Minn. 55402, Tel: 612-332-7151; Dir. 01 Mktg: 
J.B. Goolsby 

*BENCH MODEL SOLDERETTE wavesolder system - Electrovert 
BENCO TELEVISION ASSOC.,Div. Redifon (Canada) Ltd., 27Taber 

Rd., Rexdale, ant., Can., Tel: 416-244-4296; Sis. 
Mgr: M.W. Townsend 

BENDIX CORP., Aerospace Sys. Div., 3300 Plymouth Rd., Ann 
Arbor, Mich. 48107, Tel: 313-665-7766, TWX: 810-
223-6041; Sis. Mgr: J.P. Rahlf ..... FSC No. 07038 

BENDIX CORP., Automation & Meas. Div., 721 Springfield St., 
P.O. Box 893, Dayton, Ohio 45401, Tel: 513-254-
5377, TWX: 513-944-0406; Sis. Mgr: L. Reichbauer 

BENDIX CORP., Avionics Div., P.O. Box 9414, Ft. Lauderdale, 
Fla. 33310, Tel: 305-563-1331; Sis. Mgr: C.O. 
McAtee 

BENDIX CORP., Communrcations Div.t E. Joppa Rd., Towson, Md. 
21204 

BENDIX CORP., Cutting Tool Div" 180 Laurel St" Greenlield, 
Mass. 01301, Tel: 413-774-4336, TWX: 710-357-
6982; Mktg. Mgr: J.W. Constance 

BENDIX CORP., Electric Power Div., Hwy. 35, Eatontown, N.J. 
07724, Tel: 201-542-2000, TWX: 710-722-6686; Dir. 
Sis: NJ'. Barny ..... FSC No. 83298 

BENDIX CORP., Electrical Components Div., Sidney, N.Y. 13838, 
Tel: 607-563-9511, TWX: 510-261-7550; Sis. Mgr: 
D.W. Newcomb ..... F5C No. 77820 

BENDIX CORP., Electro-Optics Div., 1975 Green Rd.,Ann Arbor, 
Mich. 48197, Tel: 313-663-3311; Sis. Mg'r: C.V. 
Johnson 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

BENDIX CORP., Electrodynamics Div., 11600 Sherman Way, N. 
Hollywood, Calif. 91605, Tel: 213-765-1010, TWX: 
910-499-2151; Dir. Mktg: J.F. Rice; FSC No. 77068 

BENDIX CORP., Flight & Engine Instrs. Div., 5, Montrose, Pa., 
Tel: 717-278-1161, TWX: 510-656-3569; 51 s. Mgr: 
R.F. Henry ..... FSC No. 02987 

BENDIX CORP., Fluid Power Div., 211 Seward Ave., Utica, N.Y. 
13503, Gen'l. Mgr: W. Michel 

BENDIX CORP., Industrial Controls Div., 12843 Greenlield, 
DetrOit, Mich. 48227, Tel: 313-272-3710, TWX:810-
243-4028; Sis. Mgr: J. Price 

BENDIX CORP., Industrial Metrology Div" 3621 S. State Rd., Box 
1067, Ann Arbor, Mich. 48106, Tel: 313-662-5626; 
Sis. Mgr: L.M. Nelson 

BENDIX CORP., Instrument & Life Support Div., 2734 Hickory 
Grove Rd., Davenport, Iowa. 52808, Tel: 319-324-
9101, TWX: 319-322-0022; Sis. Mgr: I.H. MacMillan 
..... FSC 99251 

• BENDIX CORP., MICROWAVE DEVICES DIV. - See Microwave 
Devices Div., Bendix Corp. 

BENDIX CORP., Mosaic Fabrications Div.,Galileo Pk., Sturbridge, 
Mass. 01518, 515. Mgr: A.F.Fid~s 

BENDIX CORP., Motor Components Div., Elmira, N.Y .14903, Tel: 
607-733-9121, TWX: 607-280-1209; Sls.Mgr: J. 
Campbell ..... FSC No. 72850 

BENDIX CORP., Navigation & Control Div., Teterboro, N.J.07608, 
Tel: 201-288-2000, TWX: 201-288-4550; Sis. Mgr: 
E. Metzler ..... FSC No. 19315 

BENDIX CORP., Semiconductor Div., South St., Holmdel, N.J. 
07733, Tel: 201-946-9400, TWX: 710-722-4997; Sis. 
Mgr: J,E. Harrison ..... FSC No. 13209 

BENDIX CORP., Vacuum Div.t 1775 Mt. Read Blvd., Rochester, 
N.Y. 14603, Tel: 716-458-2550, TWX: 716-235-2079; 
V.P. Mktg: A. Chambers 

BEN MAR DIV., Computer Equip. Corp., 3000 W. Warner Ave., 
Santa Ana, Calif., Tel: 714-540-5120; Dir. of Mktg: 
J.R. Adams 

BENNETT LABS., INC., 5800 Christie, Emeryville, Cali I. 94608, 
Tel: 415-655-9696; 515. Mgr: R. Fisher 

BENTHOS, INC" Edgerton Dr., N. Falmouth, Mass. 02556, Tel: 
617-563,5917; 515. Mgr: C.A. Ellis, Jr. 

BENTLEY-HARRIS MFG. CO., 1050 Colwell La., Conshohocken, 
Pa. 19428, Tel: 215-828-7600, TWX: 510-660-8829; 
Mktg. Mgr: M. Nakonechny 

BENTLEY NEVADA CORP .. Box 157, Airport Rd., Minden, Nev. 
<\"6t.K-t.it-LU plating process - l1erg I::.lectromcs, Inc, 
'*BE.K-t.iOLL> graduated goM platIng - tserg t.lectromcs, Inc. 
BERG ELCTRNS., INC., York Expwy., New Cumberland, Pa.17070, 

Tel: 717-938-6711, TWX: 510-650-3538; Gen'l. 515. 
Mgr: J. Zwynenburg 

BERGEN LABS., INC" 60 Spruce St., Paterson, N.J. 07501, Tel: 
201-278-3020; 515. Mgr: H. Lewis ....... FSC 06599 

BERGEN WIRE ROPE CO., 1234 Gregg St., Lodi, N.J. 07644, 
Tel: 201-487-3521; Sis. Mgr: J.E. Johnson 

<\"IlI:.KGLANCI:. male pm - I:lerg I:.lectrOnlcs, Inc. 
<\"!:SI:.KliPAl,; reed relay termInal - tserg t.lectromcs, Illc. 
BERKELEY/DYNAMICS, INC., 934 Baileyana Rd., Hillsborough, 

Calif., Tel: 415-343-8707; 515. Mgr: J.B. Bullock 
BERKELEY NUCLEONICS CORP., 1198 Tenth St., Berkeley, 

Calif., Tel: 415-527-1121; Sis. Mgr: M. Brown 
BERKELEY SCIENTIFIC LABS,2229 Fourth St., Berkeley, Calif. 

94710, Tel: 415-841-8812; Mktg. Mgr: E.O. Brown 
BERKLEY & CO., Spirit Lake, Iowa 51360, Tel: 712-336-1520; Sis. 

Mgr: D. Newbiggin 
• BERKLEONICS INC. - See CEA Div., Berkleonics, Inc. 
BERKSHIRE ELECTRIC CABLE CU., Leeds, Mass.Ol05:!, Tel: 

413-584-3853, TWX: 710-355-1354; Sis. Mgr: G.R. 
Fields ..... FSC No. 97324 

BERKSHIRE LABS., 107 Tansy Hill Rd., Milford, N.Y. 13807, 
Tel: 607-547-8968; Sis. Mgr: B. Wellman 

BERKSHIRE TECHNICAL PRODS., INC., Box .60, RD 1, Reading, 
Pa. 19607, Tel: 215-376-8071; Sis. Mgr: H. Lorber 

BERKSHIRE TRANSFORMER CORP., Rte. 341 Kent, Conn.06757, 
Tel: 203-927-3541; Sis. Mgr: B.R.Hordeski ..... FSC 
No. ~~~-,u 

*BERLON beryllium oxide epoxy rftsin materials - National 
Beryllia Corp. 

*BERLOX pure oxide ceramics, compOSite systems, ceramic
to-metal assemblies - National Beryllia Corp, 

• BEST ELECTRICS DIY., Harry Levinson Co., 1211 E. Denny Way, 
Seattle, Wash. 98122, Tel: 206·323·5100, TWX: 910-444-2154; 
Sis. Mgr: H. Levinson .......................................................... Pg. 2798 

Cal Los Angeles, Corcoran Assocs., Box 45897, 213-
823-2425 

Menlo Park, Straube Assocs. , Inc., 483 Willow Rd., 
415-323-2476 

Colo Boulder, Straube Assocs., Inc., Box 1649, 303"443-
8600 

BEST MFG. CO., 3214 Troost, Kansas City, Mo. 64109, Tel: 
816-531-6611; Sis. Mgr: B. French 

*BET rf power transistors - Motorola Semiconductor 
BETA CORP., 2639 Manana Dr., Box 20427, Dallas, Tex. 75220, 

Tel: 214-357-6571; 515. Mgr: R. Benison 

BEL- BIN , 
NY Schenectady, N.W. Alexander & Assocs., Box 2561, 

518-377-0581 
Pa Philadelphia, ECI, Inc., 1349 W. Cheltenham Ave., 

215-927-6262 
Tex Dallas, Mfrs. Mktg. Service, 10303 Carry Back Cir., 

214-357-6893 
Houston, Mfrs. Mktg. SerVice, 6306 Schevers St., 

713-645-3581 
*BETA-RATER scintillation detector - Pilot Chemicals, Inc. 
BETAMITE ELCTRN. DEVICES, 6321 W. Slauson Ave., Culver 

City, Calif., Tel: 213-390-3401; Pres: S.J. Adler 
BETTER COIL & TRANSFORMER CORP., Goodland, Ind. 47948, 

Tel: 219-297-3111; Sis. Mgr: E. Bevill 
* BEVELOK locknut-Jacobson Mfg. Co., Inc. 
BEVIN-WILCOX LINE CO., 95 Skinner St" E. Hampton, Conn. 

06424, Tel: 203-267-2414; 515. Mgr: J.C. Turner 
* BI/SCAN record/re~roduce Sys. - Himmelstein, S. & Co. 
*BICALEX winding wire and strips - British Insulated Callender'S 
*BICALOC winding wire - British, Insulated Callender'S Cables 
*BICCASTRIP flat conductor cable - British Insulated Callender'S 
'*BICON bi-state, solid state controller - I<obicon l:orp. 
*BICOR tank level sys. - Trans-Sonics, Inc. 
BICRON ELCTRNS.CO.,Box807,Barlow St., Callaan, Conn. 06U18, 

Tel: 203-824-5125; Sls_ Mgr: F.I. Kent, II; F5C 10617 
*BICRONITE epoxy coating process - Bieron Electronics Co. 

• BIDDLE, JAMES G. CO., Township Line & Jolly Rds., Plymouth 
Meeting, Pa. 19462, Tel: 215 - 646·9200 ........ FSC No. 07239 

................................................. Pgs. 1338-1340 
Ala Huntsville, Col-Ins-Co., Inc., Box 4246, 205-539-1771 
Cal Burbank, T ech-Ser, Inc., 2435 Naomi St., 213-846-

9631 
Mt. View, T ech-Ser, Inc.,477 Castro St., 415-969-

9020 
San Diego, Tech-Sec, Inc., Box 10544, 714-222-1121 

Colo Denver, D.E. Bond Assoc., 2149 S. Clermont St., 303-
756-1234 

Fla Orlanoo, Col-Ins- Co., Inc., 1313 - 44th St., 305-423-
7615 • 

Ga Atlanta, O.V. Scott, Jr. & Assoc., 305 Techwood Dr., 
N.W., 404-523-0927 

Marietta, Col~lns-Co., Inc., 200 Carrington Way, 
404-422-8327 

III Chicago, K.W. Meyers Co., 7256 W. Touhy Ave., 
312-774-6440 

Geneva, J.G. Biddle Co., Box 408, 312-232-8485 
Kans Kansas City, C.B. Fall CO H 11301 Bennington St., 

816-761-6545 
La New Orleans, Butler & Land, Inc" 1067 Magazine 

St., 504-524-0688 
Md Silver Spring, Paddock-Joslow Co., 721 Ellsworth 

Dr., 301-588-7866 
Mass Needham Hgts., Cowperthwait &. Brodhead, 5"10 Hill-

side Ave., 617-444-9410 
Mich Royal Oak, Satullo Co., 4514 N.WoodwardAve.,313-

549-3910 
Minn Minneapolis, K.W. Meyers Co., 4725 Excelsior Blvd., 

612-920-7080 
Mo St. Louis, C.B. Fall Co., 317 North llth St., 314-241-

2433 
NJ Saddlebrook, L & M Assoc., 511 Victor St., 201-

843-8700 
NM Albuquerque, D.E. Bond Assocs., Box 11331, 505-

247-3442 
NY Brentwood, L & M Assoc., 7 Mayflower Ct., 516-

231-8363 
Rochester, Savage Sis. Co., Box 8425, 716-473-4205 

NC Charlotte, Ranson, Wallace & Co., Inc., 116-1/2 East 
4th St" 704-334-4244 

Winston-Salem, Col-ins-Co., Inc., Box 5597, 919-
765-3650 

Ohio Cleveland, P .E. Lax Co., 13945 Lake Ave., 216-226-
8815 

Okla Tulsa, Butler & Land, 1560 East 21st St., 918-743-
8921 

Ore Portland, Instrument Lab., Inc., l316 Southeast 7th 
Ave., 503-234-6683 

Pa AndalUSia, L & M Assoc., 965A Bristol Pike, 215-

Tenn 

Tex 

·Va 

639-3100 
Pittsburgh, P .E. Lax Co., 1725 Washington Rd.,412-

833-5477 
MemphiS, Butler & Land, Inc., 3181 Poplar Ave., 

901-452-0039 
Dallas, Butler & Land, Inc., Box 8085,214-361-6631 
Houston, Butler & Land, Inc.,9186 Old Katy Rd., 713-

464-3838 
Lubbock, Butler & Land, Inc., 4009 Ave. "R", 806-

744-8449 
Norfolk, Virginia Tech. Assoc., Inc., Box 12322, 

703-627-7982 
Richmond, Virginia Tech. Assoc., Inc., Box 9524, 

703-266-9654 
Wash Seattle, Instrument Lab., Inc., 934 Elliott Ave., S., 

206-283-5850 
• BETA INSTR. CORP., 377 Elliot St., Newton Upper Falls, Mass. BIELSKI MEMORY SYSTEMS, INC., 122 East 42 St., New York, 

02164, Tel: 617·969-6510; Sis. Mgr: M. J. Gallant .... Pg. 1184 N.Y. 10017, Tel: 212-838-5052; Sis. Mgr: A. Bielski 
Cal Mt. View, IFM-North, Inc., 2269 E. Middlefield Rd., *BIG-BERTHA antenna support mast - Telrex Communications 

415-961-2828 *BIG MIKE rectifiers - American Rectifier Corp. 
Pasadena, A-F Sis. Engrg., Inc., 94 S. Los Robles, BIGGS CO., 1547-14th St., Santa Monica, Calil. 90404 

213-681-5631 *BIMET clad metals - Handy & Harman 
Fla Eau Gallie, Reynolds & Assocs., Box 1043,305-727- BIMET ELECTRICAL RESEARCH CO., Box 269, Morris, III. 

3205 60450, Tel: 815-942-2600; 515. Mgr: J.A. Peterson 
III Chicago, Berndt Assocs., Inc., 6414 W. Belmont ..... FSC No. 08039 

Ave., 312-283-0713 *BINA-VIEW binary-input self -decoding readout - Industrial 
Md Landover Hills, Eel, Inc., 6200 Annapolis Rd., 301- Electronic Engineers, Inc. 

322-1412 BINARY ELCTRNS. OF CALIFORNIA, 1429 N.State Co liege Blvd., 
Mass Burlington, Research Il1strs.,87 Terrace Hall Ave., Anaheim, Calif., Tel: 714-772-3070; Sis. Mgr: P. 

617-272-1800 Frink M ... FSC No. 11714 
NJ Bergenfield, Budd-Tronies, Inc" 416 Greenwich St" BINGHAM, J.F. MFG. CO., 69 Bay State Rd., Lawrence, Mass. 

201-385-5295 01842, Tel: 617-685-5188; V.P: C.E. Callahan 
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BID-BOO 

BIO-MEDICAL ELCTRNS., INC., 653 Lofstrand La., Rockville, 
Md" Tel: 301-762-8373: Mktg. Mgr: A.G. Jakniunas 

- - - - - - - -Advertisement- - - - - - - -
INSTRUMENTATION FOR RESEARCH 
Specialists in design, engineering, and man
ufacture of special purpose instrumentation. 
A complete line of standard research instru
ments for the life scientist, medical research
er, and hospital care. Electrical stimulation 
electrical anestheSia, microscope-pantograph, 
behavioral equipment, electrophysioiogicai in
struments/ signal conditioners, peak reading 
voltmeter I calibrator, amplifier. Complete 
systems capabilities and data acquisition in
::;truments. High speed AID converters, elec
tronic counters, digital clock. 

*BIO SENTRY radiation shield - Nuclear Data, Inc. 
BIOCOM, INC., 5883 Blackwelder St., Culver City, Calit., Tel: 

213-839-2581: Sis. Mgr: C.C. VanCott 
*BIOFILM semi-permeable fluorocarbon membranes - Dilectrix 
"BIOLINK telemetry sys. - Biocom, Inc. 
BIONIC INSTRS., INC.,221 RockHill Rd.,Bala Cynwyd, Pa. 19004, 

Tel: 215-839-3250: Sis. Mgr: J.M. Benjamin, Jr. 
- - - - - - - -Advertisement- - - - - - - -
Since 1951 we have specialized in custom in-' 
strumentation, for workers in the life sciences. 
Our areas of interest include phYSiological, 
radiation and psychological instrumentation; 
also, analog data recording, reduction and 
analYsis. We also develop specialized industrial 
instrumentation for measurement and control. 
For. example: counting random pellet holes in 
a target; measuring turbidity of almost clear 
wateq controlling registration and reading 
moving printing in a press. 

*BIOPHONE ekg telemetry-Biocom, Inc. 
* BIOSCOPE ekg oscilloscope - Biocom, Inc. 
* BIOTACH tachometer - Biocom, Inc. 
BIOTRONICS, INC., 838 Butte St., Redding, Calif. 96001, Tel: 

916-243-5047, TWX: 510-768-6733: Sis. Mgr: R. 
Oechsli 

"BIPAX flexible package - Tra-Con, Inc. 
*BIPCO nixie tube driver module - l:3urrouglls Corporation 
BIRACO tubing - Birnbach Co./lnc. 

• BIRD ELCTRN. CORP., 30303 Aurora Rd" Cleveland, (Solon), 
Ohio 44139, Tel: 216·248·1200, TWX: 216·248·6458; Sis. Mgr: 
W. L. Yochum""""FSC No. 70998 """"""""",,,,Pgs. 1342, 1343 

Cal Inglewood, Bird Elctrn. Corp.,5005W.Century Blvd., 
213-674-1446 

San Francisco, Bird Eletrn. Corp., 415-568-1110 
Fla Altamonte Springs, Bird Elctrn. Corp., 703 Beverly 

Ave., 305-831-1530 
III Palatine, Bird Elctrn. Corp., 234 N.Northwest Hwy" 

312-359-0300 
Mass Waltham, Bird Elctrn. Corp., 235 Bear Hill Rd., 

617-899-4162 
NJ Bradley Beach, M.A. Brown Assoc,,308 Second Ave., 

201-775-7829 
Pa Lititz, Bird Elctrn. Corp., Box 169 R.D. #2, 717-

626-8518 
• BIRO, RICHARD H. & CO., INC., 1 Spruce St., Waltham, Mass. 

02154, Tel: 617·894-0160; Sis. Mgr: R. J. Cameron.""",FSC 
No. 17706 """';"""",,""" """,,' """"""" .. "PI/. 1215 

BIRNBACH CO., INC.,ll7 Hanse Ave., Freeport, N.Y. 11520, 
Tel: 516-223-8400: Sls.Mgr: J.E. Myers: FSC 71002 

BIRTCHER CORP., Industrial Div., P.O. Box 0, Monterey Pk., 
Calif. 91754, Tel: 213-268-8584, TWX:910-321-3076: 
Sis. Mgr: W,K. Jacobs ...... FSC No. 07387 

BIRTCHER CORP., Instrument Div., 1200 Monterey Pass Rd., 
Monterey Pk. Calif. 91754 

BISHOP GRAPHICS, INC., 7300 Radford Ave"N.Hollywood,Calif. 
91605, Tel: 213-982-2000: Sis. Mgr: D. Paquin 

• BISSETT-BERMAN CORP., 3860 Cenlinela Ave., Los Angeles, 
Calif. 90066, Tel: 213" 394·3270, TWX: 910-343-6583; Sis. Mgr: 
J. F. Carland ",,""" """"""""""""'''' """", .. " "",,,,,,,,,,,,,,Pg. 1019 

Ariz Scottsdale, Compar Rocky Mt., Box 1607, 602-947-
4336 

Cal Burlingame, Leddy Assocs., 1319 Howard Ave.,415-

Colo 

Fla 

Md 

Mass 

NM 

NY 

Pa 

Tex 

Wash 
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347-5247 
Glendale, Compar Los Angeles, Box 1923,213-245-

1172 
Englewood, Compar Rocky Mt.,300 E.Hampton Ave" 

303-781-0912 
Orlando, Compar Florida, 7040 Lake Ellennor Dr.& 

Orlando Central Pk., 305-855-3964 
Lutherville, J.R. Daniel & Co., Inc., Box 124, 301-

825-3330 
Burlington, Research Instr., Inc., 87 Terrace Hall 

Ave., 617-272-1800 
Albuquerque, Compar Rocky Mt., 2125 San Mateo 

Blvd., N.E., 505-265-1020 
Albany, Compar Albany, 6 Highland Ave., 518-489-

7408 
Endwell, Compar Albany, 530 Verna Dr., 607-723-

8743 
Fairport, Compar AlbanY, 42 Winding Brook Dr., 

716-721-2230 
Manhasset, H RC Assocs., 390 Plandome Rd., 516-

627-4644 
N. Syracuse, Compar Albany, 319 Wells Ave., W., 

315-477-3356 
GlenSide, J.R. Daniel & Co., Inc., Box 3, 215-887-

0550 
Dallas, R.P • Votteler, 3508 Greenvi lie Ave., 214-823-

2320 
Seattle, Reeve Assoc., 210 North 171st St., 206-542-

5889 

MANUFACTURERS· SALES OFFICES· TRADE NAMES ••• 

BISSETT -BERMAN CORP., "G" Street Pier, San Diego, Calif. 
92101, Tel: 714-234-6755: Sis. Mgr: p.C. Stahl 

BIWAX CORP., 45 E. Bradrock Dr., Des Plaines, III., Tel: 312-
8Z4-UD7; Sis. Mgr: H.J. ~ystrickY ••. f,C !UUZU 

"BLACK-DAYLITE receiv.ers" General Electric Co. 

EXP: NY, New York,. Telesco Intll. Corp., 171 Madison 
Ave., 212-683-9420 

FOR: Can, Winnipeg, Man., C.M. Robinson Agencies, Ltd., 
1550 Erin St., Tel: 774-1855 

(Glass Delay Lines Representatives) 
BLACK & DECKER MFG. CO., 701 E. Joppa Rd., Towson, Md. 

21204, Tel: (301) VA 3-4400: V.P. Mktg: R.V. 
NY Jericho, J.J. Wild, Inc., 400 Jericho Tpke., 516-

921-7100 
Dempster , EXP: Conn, Stamford, Dage Corp., 757 Main St., 203-324-

BLACK LIGHT CORP. OF AMERICA, 5114 Walnut Grove Ave., 
San Gabriel, Calif. 91778, Tel: 213-283-3193: Sis. 
Mgr: P ,B, Warren 

3123 
"BLIND BOLTS, ~LlND NUIS bolts /; nuts- Hi-Shear ~orp. 
"BLIND-SERT inserts - Hi-Shear Corp. 

BLACK LIGHT EASTERN,29 New York Ave" Westbury, N.Y. 
11590, Tel: (516) ED 3-4840: Sis. Mgr: M.R. Cooper 

BLACK LIGHT PRODS" Box 45278, Chicago, III, 60645, Tel: 312-
561-4046; Sis. Mgr: J. Richardson 

BLINN, DELBERT CO., P.O. Box 2007, Pomona; Calif. 91766, 
Tel: 714-623-1257; Sis. Mgr: HA. Manning ..... 
FSC No. 08289 

BLISS ELCTRN, CORP .. P.O. Box 366, Sussex, N.J. 07461, Tel: 
2Ul-Hl';-JOOU; ::'Is. Mgr: K. Kaiser' BLACK & WEBSTER, INC., 281 Winter St., Waltham, Mass, 02154, 

Tel: 617-8.91-8100, TWX: 710-324-1959: Sis. Mgr: "BLISTER DETECTOR testing equipment - Automation Inds. Inc. 
"BLO-MASTER portable ventilators - Cincinnati Fan& Ventilator J.E, Barber ..... FSC No. 89389 

BLACKBURN, P ,W.,INC.,67 Main St., Dobbs Ferry, N.Y. 10522, 
Tel: (914) OW 3-2620: Pres: P .W. Blackburn * BLOC-LITE lighted displays - Co-Ord Switch 

• BLACKHAWK NETWORKS CORP., 14 N. Parker Dr., Janesville, * BLOCK-STOR buffer storage devices- Remex Elctrns. 
Wise. 53545, Tel: 608· 752·8701; Sis. Mgr: R. W. Brandl .. Pg. 1069 BLOCKSOM & CO., P.O. Box 300, Michigan City, Ind. 4636U, Tel: 

III Chicago, E. Schmeichel Co., 5968 W. Chicago Ave" (219) TR 4-3231, TWX: 810-296-3982; Sis. Mgr: C.F. 
312-378-2070 Westman 

Mass Needham, DeVeer Sis. Engrg. Co., 1492 Highland BLONDER-TONGUE LABS.,INC.,9AllingSt.,Newark,N.J.07102, 
Ave., 617-444-4200 Tel: 201-622-8155: V.P. Mktg: L.J. Knize 

EXP: Wise, Milwaukee, Dummann World Trade Co., 6833 BLUDWORTH MARINE DIV., States Electronics Corp., 10 Adams 
W, Fond Du Lac Ave., 414-464-0100 St., Linden, N.J. 07036, Tel: 201-925-8650: Sis. Mgr: 

• BLACKSTONE ULTRASONICS, INC., 820 Center St., Sheffield, Pa. A, Stiansen ..... FSC No. 71053 
16347, Tel: 814·968-3221; Sis. Mgr: T. J. Korn , .. ", .. ""Pg. 2919 "BLUE CHIP resistor - Erie Technological Products 

Ark Little Rock, M. Robinson Co., Box 1134,501-374- "BLUE DOT coaxial connector - Maury Microwave Corp. 
8495 *BLUE DOT flashcubes - flashbulbs - Sylvania Electric Prods. 

Cal Redwood City, Bearings, Seals & Gears, Inc., 1650 * BLUE FLASH grinding wheel-Avco Bay State Abrasives 
Broadway,415-365-5444 * BLUE LINE switches-American Solenoid Co., Inc. 

Conn Bridgeport, Technical Instrs., 575 Broad St., 203- • BLUE M ENGRG. CO., Div. Blue M Eleclric Co., 138th & Chatham 
368-4582 SIS., Blue Island,lII. 60406, Tel: 312 - 385·9000, TWX: 910-689· 

Fla Ft. Lauderdale, Beacon Eletrn. Assocs" Inc" Box 3398; Sis, Mgr: A. Lazzara ""'"'' ."",,,,, .. ,,,,,,,,, .. ,,,,,.Pg. 1245 
10212,305-564-4298 Ariz Scottsdale, 44 E. Indian School Rd., 602-947-7026 

Maitland, Beacon Elctrn. Assocs., Inc., 540 S. Cal EI Monte,9650 Telstar Ave., 213-442-6672 
Maitland Ave., 305-647-3498 Los Altos, 4898 EI Camino Real, 415-969-9384 

Ga Atlanta, Beacon Eletrn. Assoc., Inc., 2285 Peach Conn Milford, 1340 Boston Post Rd., 203-878-5937 
Tree Rd., N.E., 404-351-3654 ,Ga Atlanta, 2989 N. Fulton Dr., N.E., 404-237-7644 

III ChiC;~~:8~2~ F Co., 6135 W. Belmont Ave" 312- ~fc'; ~~~iC~a~k~e~~590RdGr~~~ff;I~-8~~~, 313-399-4660 

Mass Wilmington, Technical Instrs., Inc., 122 West St., NY New Rochelle, 271 North Ave., 914-632-1465 
617-944-3930 Pa Ardmore, 219 E. Lancaster, (215) MI 9-1448 

Mich Dearborn, Measurement Instrs., 14217 Michigan Ave. Wash Seattle, 1836 Westlake Ave., N., (206) AT 2-0606 
313-278-4744 *BLUE POLY2,BLUE POLY 3 photographic screen- Ulano Prods. 

Grand Rapids, Measurement Instrs., 822 CherrySt., *BLUE RIBBON connectors - Bunker-Ramo Corp. 
S.E. "BLUE TOP-TRU-BEAM projector lamps - Sylvania Electric 

NY Clarence, D. Montanino, 4200 Gunnville Rd.i 7l6~ *BLUE TOP-TRU-FLE:.CTOK projector lamps - ~ylvaniat..lectric 

759-8000 "BLUE TOP-TRU-FOCUS projector lamps - Sylvania Electric 
New York, J.A. Adler, 663 Fifth Ave., 212-355-5633 BLUM JULlUS'& CO., INC., P.O. Box 292, Carlstadt, N.J. 07072, 

Ohio Columbus, Measwrement Instrs., Inc., 2074 Arling- Tel: 201-438-4600, TWX: 710-989-0112 

Pa 

SC 

Tex 
Va 

ton Ave., 614-488-9753 *BOARDMASTER drafting machine.s - Universal Drafting Machine 
Allison Pk" Mktg, & Sis. Couns. Assocs., 4701 * BOBBIN CORES magnetic cores -Infinetics, Inc. 

Hampton Farms Dr" 412-781-0412 BODINE ELEC. CO.,2500W.BradleyPI"Chicago,lIl. 60618, Tel: 
GreenVille, Beacon Elctrn. Assoc" Inc" Box ll5, 312-478-3515: Sls.Mgr: H.M. Fulmer ... FSC 07829 

803-244-4552 BODNAR PRODS. CORP., 30 Grove Ave., New Rochelle, N.Y. 
Dallas, Teamwork, Inc., Box 14465, (214) FLZ-7747 10801, Tel: 914-636-4664: Pres: J. Hebron 
Virginia Beach, Crotts & Saunders Eng., Inc., Box BOEHME, H.O., INC., 200 Shames Dr., Westbury, N.Y. 11590, 

4206, 703-428-8081 Tel: 516-333-6340: 51 s. Mgr: R. Reinhardt: FSC 07835 
Wash Mercer Island, Bearings, Seals & Gears, 6867 84th BOGEN COMMUNICATIONS DIV., Lear Siegler, Inc., P.O. Box 

Ave .. S.E., 206-232-6070 500, Paramus, N.J. 07652, Tel: 201-343-5700, TWX: 
WVa Charleston, Measurement Instrs., Inc., 1216 Quarrier 201-488-8109: Pres: J.T. Morgan • 

St.,304-344-9431 BOGUE ELECTRIC MFG. CO., 52 Iowa St.,Paterson, N.J., Tel: 
* BLACO graphite dispenser-Servwell Prods. Co. 201-525-2200, TWX: 710-482-7500: Sis. Mgr: T.C. 
• BLAKBLACK black dye- Colonial Alloys Co. Spencer ,.~, FSC No. 07860 
BLAKE ELCTRNS., INC.,Muskego, Wise. 53150, Tel:414-422-0040: BOKER MFG. CO., In-Dus-Tronic Div., 200 Burnett Ave., Maple-

Sis. Mgr: J,A. Blake wood, N.J., Tel: 201-761-6900: Sis. Mgr: C.B. 
BLAND CO., Precision Threaded Prods. Div., 95 Granby St., Bergren 

Bloomfield, Conn. 06002, Tel: 203-242-0755: Sis. * BOLOMISTOR thermoelectric detector-MSI Elctrns., Inc. 
Mgr: J, Livingston BOLT BERANEK & NEWMAN, INC., Data Equipment Div.,2126 S. 

BLASS ANTENNA ELCTRNS. CORP., Div. Engelhard Minerals & Lyon St" Santa Ana, Calif. 92705, Tel: 714-546-5300: 
Chemicals Corp., 500 Willow Tree Rd., Leonia, N.J., Sis. Mgr: S.H. luck 

Tel: 201-947-9000: Sis. Mgr: M.J. Carbotti..... "BOMB-TAIL closed-end splice - Amp Inc. 
FSC No. 73620 "BONDAID teflon etchant - Sham ban W. S. & Co. 

"BLEND-OHM screenable resistance paste - Methode Electronics • BOOKER AND WALLESTAD, 1202 South 5th St.,Hopkins, Minn. 
*BLENDALLOY allovs - MaQnetics. Inc. 55343. '" "",,''''''',,' ",,",,",,"""" """'"'' '"'' """."Pgs, 1237·1242 
*BLENDEX resin powder - Marbon Div. (Refer to Thermotech Coil Forms & Components Div. for 
*BLENDMASTER metering, mixing, dispensing machines - sales representatives,) 
Hull Corporation • BOONSHAFT & FUCHS - See EMR-Hatboro 
BLICKMAN, 5., INC.,201 Gregory Ave., Weehawken, N.J. 07087, • BOONTON ELCTRNS. CORP., Rte. 287 at Smith Rd., Parsippany, 

Tel: (20)) UN 3-0800: Sis. Mgr: T .B. Lanahan ..... N. J. 07054, Tel: 210 - 887-5110, TWX: 710·986-8241; Automa· 
FSC No. 07657 tion Prods. Sis. Mgr: R. Sierk, Instruments Sis. Mgr: J. Garthwaite 

• BLiLEY ELECTRIC CO., 2545 W. Grandview Blvd" Erie, Pa. """"FSC No. 04901 "."""""",,,,,,,,,,,,,,,,,,, .. ,,,,,,,,,,,,Pgs. 1346-1349 
16512, Tel: 814·838-3571, TWX: 510-696-6886; Sis. Mgr: Ala Huntsville, J.L. Highsmith & Co., 3322 S. Memorial 
G. E. WrighL .. ",FSC No. 71034 """"""""Pgs. 1 070·1076, 1145 Pkwy., 205-881-3294 

Cal Los Angeles, Elsner-Rambo Co., 2526 Hyperion Ave., Ariz Phoenix, 0' Halloran Assoc., 4747 North 16th St., 
213-664-2928 602-277-3223 

III Hinsdale, Hill-Gray Assocs., Inc., 2 Salt Creek La., Cal N. Hollywood, O'Halloran Assocs" 10700 Ventura 
312-325-4810 Blvd., 213-877-0173 

Iowa Cedar Rapids, J. Vrbik Co., 2818 A Ave., N.E" Palo Alto , O'Halloran Assocs., 3921 c. Bayshore, 
319-365-0461 415-326-1493 

Mich Detroit, G. Shaffer Co., 16530 Greenview Rd., 313- II San Diego, Q'Halloran Assocs" 3760 Midway Dr., 
535-8448 714-224-2824 

Mo Kansas City, M.E. Bettis Co., Inc., 3706 Broadway, Colo Denver, J.F. Hurlbut Co., 2240 S. Adams St., 303-
816-.161-0772 756-2046 

NY Buffalo, R.W. Mitscher Co., Inc., 496 Ell icott Sq. Fla 0 rlando, J.L. H ighsm ith & Co,,2543Industrial Blvd., 
Bldg .. 716-854-2517 305-293-5202 

Elmont, F,E. Schmitt Co., Inc.,3ll Meacham Ave., III Chicago, K.W. Meyers Co., 7256 W. Touhy Ave" 
516-437-8150 312-774-6440 

Ohio Columbus, McFadden Sis. Co., 150 E. Broad St., Iowa Cedar Rapids, Engineering Servs. Co., 1026 Third 
216-221-3363 Ave., S.E" 319-366-1591 

Portland, C.K. Shanks & Assocs., Box 25375,503- Kans Prairie Village, Engineering Se~vices CO' I 7924 A 
292-5656 State Line, 913-649-4000 

Pittsburgh, R.E. Tanner Co., 486 Broadmoor Ave., Md Silver Spring, Paddock - Joslow Co., 721 Ellsworth 

Ore 

Pa 
412-561-4687 Dr .. 301-589-6554 

Tex Grand Prairie, Howell Sis., Inc., 235 Southeast 14th Mass Natick, G. Gregory Assocs./ 7 Erie Dror617-655-
St,,214-262-5153 1330 

----------------------------* Trade Name-See Mfr. L'lShng earn /1969 



... including Federal Supply Codes (FSC) where available 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Va 

Ypsilante, Micro Sales Corp., 650 Greenlawn Ave-., 
313-482-1229 

MinneapoliS, K.W. MeyersGo.,4725ExcelsiorBlvd., 
612-920-7080 

St. Louis, Engineering Services Co., 6717 Vernon 
Ave., 314-726-2233 

E. Orange, Measurements Unlimited, Inc., 19 N. 
Harrison St., 201-677-0100 

Albuquerque, C. Schmidt Sis., 9611 Acoma Rd., 
S.E., 505-298-2415 

Hicksville, Measurements Unlimited, Inc,! llSleepy 
La., 516-735-2432 

Pleasantville, SBM Assocs., 28 Hobby St., 914-769-
1811 

Rochester, S B M Assocs" 800 Linden Ave., 716-
381-8330 

Syracuse,S B M Assocs., 5858 E. Molloy Rd., 315-
454-9377 

Charlotte, J.L. Highsmith & Co. , 3733 Monroe ReI., 
704-333-7743 

Cleveland, Micro Sales Corp., 2000 Lee Rd., 216-
371-0522 

Dayton, Micro Sales Corp., 1250 W. Dorothy La., 
513-298-3033 

Philadelphia, Measurements Unlimited, 529 Shoe
maker Rd., 215-224-1663 

Dalias, Airep Elctrns., 6300 N. Central Pkwy., 214-
363-5291 

Houston, Airep Elctrns., 4901 Richmond Ave., 113-
621-0955 

San Antonio, Airep Elctrns., 6936 San Pedro, 512-
828-1488 

Richmond, J.L. Highsmith & Co., 5003 Brook Rd., 
703-266-2060 

Wash Seattle, H. Levinson Co" 1211 E. Denny Way 1206-
323-5100 

EXP: NY, Parsippany I Boonton E lctrns. Corp./ Rte. 281 
at Smith Rd. 

FOR: Can, Montreal, Que., Canadian-Marconi Co., 2442 
Trenton Ave., 514-738-9441 

BOONTON MOLDING CO., INC., 300 Myrtle Ave., Boonton, N.J. 
07005, Tel: 201-334-4400, TWX: 201-334-6366; Sis. 
Mgr: K.R. Broo ••••• FSC No. 85454 

*BOOSTIVAC sublimation pumping & accessories - Ultek Uiv. 
* BORALLOY pyrolytic boron nitride- Union Carbide Corp. 
BORDEN CHEMICAL CO., Krylon DePt., Ford & Washington, Box 

390, Norristown, Pa.19401, Tel: 215-279-1950; Pres: 
J.W. BamPton 

BORDEN, INC., Chemical Div., 350 Madison Ave., New York, N.Y. 
10017, Tel: 212-573-4000, TWX:212-86 7-6270; Pres: 
H.C. Wechsler 

BORG-WARNER CONTROLS, 3300 S. Halladay, Santa Ana, Cali!. 
Tel: 714-545-5585; Sis. Mgr: W.T. Brummett; FSC 
No. 80135 

• BORG·WARNER THERMOELECTRICS, Dept. of Borg·Wamer 
Corp., Wolf & Algonquin Rds., Des Plaines, III. 60018, Tel: 312 
827·3131; Sis. Mgl: C. J. Phetteplace ................ Pgs. 2796, 2797 

Cal Burbank, Weightman & Assocs., 1226 W; Olive Ave., 

Colo 

213-849-7711 
Menlo Park, Weightman & Assocs., 120 Santa Mar

garita, 415-325-2885 
Denver, Waugama.n & Assocs., 2785 N. Speer Blvd., 

303-255-5000 
Conn Newton, R.P. Mahan Co., Inc., Box 506, 203-426-

III 

Md 

Mass 

Minn 

Mo 

NJ 

Okla 
Tex 

Wash 

5910 
Chicago, Olson Engrg. & 515. Corp., 1921 N.Harlem 

Ave., 312-622-9777 
Towson l Leff Sis. Assocs., 408 York Rd., :'>01-823-

0774 
WeHesly, R.P. Mahan Co., Inc., 572 Washington St., 

617-237-1040 
Minneapolis, Ulson t.ngrg.&~IS. Lorp., ~~jj warden 

Ave., 612-929-7979 
Kansas City, H. Hanson Co., 7916 PClseo St., 816-

444-9494 
St. Louis, Harris-Hanson Co., 2814 S. Brentwood 

BI vd., 314-647-4350 
Pennsauken, Leff Sis. Assocs., 5900 Westfield Ave., 

609-663-4024 • 
Somerville, Kenbar Inds., 14 E. Main St., 201-725-

9470 
Tulsa, J.A. Green Co., Box 3209, 918-742-4657 
Dallas, JA. Green Co., Box 47206, 214-631-7450 
Houston, J.A. Green Co., Box 66506, 713-526-2959 
Seattle, G.M. Gillett & Assocs., Box99035, 206-284-

}.l44 
EXP: III, Chicago, Borg-Warner Int'l. Corp., 36S.Wabash 

Ave., .312-663-2111 
* BOSS metal enclosures- Superior Switchboard & Devices 
BOSSERT MFG. CORP., 1030 Oswego St., Utica, N.Y. 13503, Tel: 

315-797-1600, TWX: 315-797-1261; Sis. Mgr: D.R. 

Colo 

Fla 

III 

Kans 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

Ohio 

Pa 

Tex 

Wash 
WVa 
FOR: 

Denver, Electro-Rep, Inc., 1051 S. Platte River Dr., 
303-744-2821 

Or lando, Bourns,lnc.,1325W. Colonial Dr .,305-241-
9525 

Barrington, Bourns, 550 W. Northwest Hwy., 312-
381-6490 

Wichita, Florence& Meyer ,lnc.,2900Woodland,316-
838-7226 

Landover Hills, Bourns, Inc" 6200 Annapolis Rd., 
301-772-3233 

Hingham, Bourns, Inc., 10 Industrial Pk. Rd., 617-
749-5800 

Dearborn, Vi Ilani-Pitcher, inc., 20233 Ann Arbor 
Trail,313-271-4600 

Minneapolis, M. Foster Co., Inc" 228 S. Cedar Lake 
Rd., 612-374-2612 

Kansas Cily 1 Florence & Meyer I Inc., 406 West 34th 
St., 816-561-7282 

St. Louis, Florence & Meyer I Inc., 8650A Airport 
Rd., 314-521-6800 

Cherry Hill, Bourns, Inc., 905 N. Kings Hwy., 609-
667-1510 

Union, Bourns, Inc" 2414MorrisAve.,201-688-5200 
Albuquerque, Electro-Rep, Inc., 1415 Richmond Dr., 

N.E., 505-256-1749 
Camilus, Bourns l Inc., 5100 W. Genesee St. 1 315-

488-3286 
New York, Bourns, Inc.,212-227-8488 
Dayton, Neal Bear Co., 1563 E. Dorothy La., 513-

299-3566 
W. Richfield, Neal Bear Corp., 3435 Streetsboro 

Rd., 216-659-3331 
Monroevi lie, Nebco Assocs., Inc., 1974 Gregory Ave., 

412-824-2111 
Philadelphia, Bourns, Inc., (215) WA 3-0859 
Dallas, Allied Comps.,lnc.,Box38009,214-348-6660 
Houston, Allied Components, Inc., 4234 Richmond 

Ave., 713-664-4203 
Seattle, J.J. Backer Co., Box 9327, 206-283-6470 
Charleston, Nebco Assocs., Inc., 1 Spotswood Ct. 
Can, Toronto, Ont., Bourns, Ltd., 36 Cranfield Rd., 

416-751-3880 

BOW SOLDER PROUS. CO., INC., 25 Amsterdam St., Newark, 
N.J., Tel: 201-621-6996; Sis. Mgr: S. Turkus 

BOWMAR CANADA.,. lTD., Sub. Bowmar Instr. Corp., Rideau 
River Rd., Ottawa, Ont., Canada, Tel:613-822-0463, 
TWX: 610-562-1916; Sis. Mgr: W. Ratclitfe 

• BOWMAR INSTR. CORP., 8000 Bluffton Rd., Ft. Wayne, Ind. 
46809, Tel: 219·747·3121, TWX: 810·332·1510; Sis. Mgr: 
C. W. Jackson ........ FSC No. 99479 .................................... Pg. 1021 

Ariz PhoeniX, Gramer & Co., 110 W.Camelback Rd.,602-

Cal 

Ga 

III 

Ind 

279-1221 
Burbank, Bowmar Instr. Corp., 3407 W. Olive St., 

213-843-4545 
Palo Alto, Testco, Inc., 941 Charleston Rd.,#2,415-

326-5320 
Atlanta, Bowmar Instr. Corp., 2551 Dresden Dr., N.E 

404-457-1686 
Chicago, M Q & Assocs., 6713 N. Oliphant Ave., 312-

774-8844 
Ft. Wayne, Bowmar Instr. Corp., 8000 Bluffton Rd., 

219-747-3121 
Mass Acton, Bowmar Instr. Corp., 531 Main St" 611-263-

7715 
Minn St. Paul, H.A. Cullen &Assoc., 1595 Selby Ave., 612-

Mo 

NJ 

NY 

Tex 

646-7371 
St. Louis, PEM Sis. Co., 9537 Lackland Rd.,314-427-

7200 
Matawan, Bowmar Instr. Corp., 13 Incline Pl., 201-

526-0400 
Fayetteville, R.P. Kennedy Co., Inc., Box 56, 315-

637-9531 
Hyde Park, R.P. Kennedy Co., Inc., Greentree Dr., 

N.t 914-471-4430 
Manhasset, G.F. McCarthY Corp., 75 Plandome Rd., 

(516) MA 7-8790 
Rochester, R.P. Kennedy Co" 39 Saginaw, 716-

271-6322 
Dallas, Bowmar Instr. Corp., 14220 Haymeadow 

Dr., 817-277-6911 
Houston, Brice Co" 1402 Dunlavy, (713) JA 6-3197 

Wash Seattle, Testco, Inc" Boeing Fld.,Admin.Bldg,,206-

Va 
762.8220 

McLean, Bowmar Instr. Corp., 1801 Sheridan Ct., 
703-356-3915 

FOR: Can, Markam, Ont./ Bowmar Instr. Corp.,73 Drake-
field Rd., 416-294-2187 

Can, Ottawa, Ont., Bowmar Call., ltd., Box4076, Sta. 
'£",613-822-0463 

*BOX 5WITCH push button switches - Switchcraft Inc. 

Samson *BOYD BOLT self-retained bolts - Tridair Industries 
BOSTITCH, Div. of Textron, Inc., Briggs Dr., E. GreenWich, R.I. BOZAK, R.T. MFG. CO., Box 1166, Darien, Conn. 06820, Tel: 

02818, Tel: (40ll TU 4-2500; O.J. Pender 203-838-6521; Sis. Mgr: P.A. Stone 
BOSTON DIGITAL CORP., 21 Main St., Ashland, Mass. 01721, • BRADENBERG - See Whittlaker Corp. 

Tel: 617-881-1600; Sis. Mgr: H.A. Williams BRADFORD COMPONENTS, INC., 65 South Ave., Box 107, 
* BOSTRON belts- American Biltrite Rubber Co., Inc. Salamanca, N.Y .14779, Tel: 716-945-2340; 515. Mgr: 
BOURNS, INC., Instrument Div., bU5 Magnolia, Kiverside, (;allt. R.H. Muntz ..... FSC No. 06457 

92506, Tel: 714-684-1700, TWX: 910-332-6103; Sis. BRADLEY INDS., Div. Richardson-Merrell,lne., 11040 King St., 
Mgr: R. Soitsnaugle ••••• FSC No. 80294 Franklin Park, ill. 60131 

BOURNS, INC., Magnetic Operations, p.O. Box 1398, Romoland, BRADLEY SEMICONDUCTOR CORP., 275 Welton St., New Haven, 
Calif. 92380, Tel: 7l4-657~519S; Sls.Supv: R.K.Jabs Conn. 06506, Tel: 203-787-7181; Pres: C.D.Bradley 

• BOURNS, INC., Trimpot Div., 1200 Columbia Ave., Riverside, Calif. .., •• FSC No. 73506 
92506, Tel: 714·684-1700, TWX: 714-682·9582; Dir. of Sis: BRADY, W.H. CO., 710 W.GlendaleAve., Milwaukee, Wisc. 53201, 
R. C. McCulloch ...................................................... Pgs. 2452.24s;! Tel: 414-332-8100, TWX: 910-262-3151; 515. Mgr: 
Cal Inglewood, Bourns, Inc., 708 E. Manchester Blvd., P .G. Vienot 

213-678-7811 *BRADYLITE luminous markers - Brady W. H. Co. 
Los Altos, Bourns, Inc., 745 Distel Dr., 415-961- BRAININ, C.s. CORP .,320Washington St., Mt. Vernon,I;.Y. 10553, 

7687 Tel: 914-668-5500; 515. Mgr: D.A. Calder 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

BOO·BRO 

* BRALOY silver-cadmium oxide alloys-Brainin, C.S. Corp. 
BRAM METALLURGICAL-CHEMICAL CO., 245 W. Chelten Ave., 

Philadelphia, Pa. 19144, Tel: (215) GE 8-4900; Sis. 
Mgr: H.H. Bram 

• BRAMCO CONTROLS DIV., Ledex, Inc., College & South Sts., 
Piqua, Ohio 45356, Tel: 513·773·8271; Sis. Mgr: D. H. Karstens 
..................................................................................... Pg. 1303, 2286 

Cal Palo Alto, O'Donnell Assocs., 1955B EI Camino 

Fla 

III 

Real,415-327-9260 
Torrance, O' Donnell Assocs., 18053 Crenshaw Blvd., 

213-323-9243 
Clearwater, W.B. Wimberly Co., 532 S. Ft. Harri

son Ave" 813-446-7072 
Orlando, W.B. Wimberly Co., 500 S. Osceola St., 

305-425-3083 
LaGrange, Bierhaus Sis., Inc., 1013 East 31st St., 

312-354-5100 
Mass Lexington, K.C. Stevens & Co., Inc., Box 24,617-

862-1812 
Mich Lathrup Village, R.C. Nordstrom & Co., Box 32, 

313-444-4417 
Minn ExcelSior, Component Sis., Inc., 18827 Kingswood 

Mo 

NY 

NC 

Terr., 612-474-9100 
Kansas City, Automatic General Elctrn. Sis., Inc., 

6550-E Troost Ave., 816-333-8206 
St. Louis, Automatic General Elctrn. Sis., 4253 West

minster Pl., 314-652-5366 
Liverpool, L.P. Garner & Assocs., Box 56, 315-652-

7911 
Lynbrook, Bittan Assocs., 381 Sunr i se Hwy., 516-

593-3833 
Raleigh, A.B. Andrews & Co., 333 Fayetteville St., 

919-833-5565 
Ohio Dayton, Dynel Co., Box 7, Centervi lie Br ., 513-434-

Pa 

Tex 

6467 
Philadelphia, V.S. Malta, Box 4007, 215-836-5122 
Pittsburgh, R.F. Clark Co., Inc., 10517 Lindberg 

Ave., 412-242-9500 
Richardson, Automatic General Elctrn. 51 s., Inc" Box 

1006,214-235-3577 
BRAND DIELEC TRICS, INC., Route 203, N. Windham, Conn. 06256, 

Tel: 203-423-6321; Sis. Mgr: P .B. Harvey .•.. F5C 
No. 05585 

BRAND-REX DIV., American Enka Corp., P.O. Box 498, Willi
mantiC, Conn. 06226, Tel: 203-423-7771, TWX: 710-
440-2247; Sis. Mgr: C.M. Walker ..•• FSC 71124 

BRANDYWINE FIBRE PRODS. CO., 1501 Popular St., Wilmington, 
Del. 19805, Tel: (302) OL 4-2431; Sis. Mgr: M.R. 
Stokes 

BRANSON CORP., Box 845, DenVille, N.J. 07834, Tel: 201-625-
0600, TWX: 710-987-8466 ..... FSC No. 99928 

BRANSON INSTRS. CO., 76 Progress Dr., Stamford, Conn., 
Tel: 203-324-6721, TWX: 710-474-0893; 515. Mgr: 
K.P. Hayes ••••• FSC No. 89878 

BRAUN, H., TOOL & INSTR. CO., 14U Fitth Ave., Hawthorne, 
N.J., Tel: 201-427-1773, TWX: 71U-988-4136; Sis. 
Mgr: R.C. Boderck ••••• FSC No. 04640 

*BRAZALOY flux - All-State Weldi.lg Alloys Co.,I,lC. 
BREEZE CORPS., INC., 700 Liberty Ave., Union, N.J.07083, Tel: 

(2011 MU 6-4000; 515. Mgr: A.C .Crossen; FSC 08484 
BRELONIX, INC., 106 North 36th St., Seattle, Wash. 98103, 

Tel: (206) ME 3-1964; 515. Mgr: H.W. Blake 
BREVEL PRODS. CORP., Broad & 16th St"Carlstadt, N.J. 07072, 

Tel: 201-933-0220; Sis. M9r: R.O. Soman 
BREW, RICHARD D. & CO., INC., 90 Airport Rd., Concord, N.H. 

U}301, lei: oUj-ZZ'-OOUJi ~IS. Mgr: K.L. t- lcKett 
BRIGHT STAR INDS., INC., 600 Getty Ave., Clitton, N.J. U7015, 

Tel: 201-772-3200; Sis. Mgr: p.p. tlarnthouse 
BRISTOL DlV., American Chain & Cable Co" Inc./ Waterbury, 

Conn. 06720, Sis. Prom. Mgr: W.C. Juram, Jr. 
• BRISTOL MOTORS DIV. - See Vocaline Co. of America 
*BRITE-EYE pilot light - Shelly Associates 
*BRITE-GARD protective coating - Republic Steel Corporation 
* BRITEBORE rust-resistant plating - Fafnir Bearing Co. 
BRITEC, LTD., 17 Charing Cross Rd., London, W.C.2, England, 

Tel: 01-930-3070; Sis. Mgr: J.J. Lionnet 
BRITISH INSULATED CALLENDER'S CABLES,L TD.,21 Blooms

bury St., London W.C. I, Eng., Tel: 01-636-1600; 
Exec. Dir: A.E. Wernly 

BRITISH PHYSICAL LABS., Houseboat Works, Radlett, Herts, 
England, Tel: Radlett 4844, Mktg. Dir:A.D.Sheridan 

BRITISH RADIO ELCTRNS., LTD., 1742 Wisconsin Ave., N.W., 
Washington, D.C. 20007, Tel: 202-338-1520; Sis. 
Mgr: R. Kinek ...•• FSC No. 23783 

BRON-SHOE CO., 1313 Alum Creek Dr., Columbus, OhiO 4}2U9, 
Tel: 614-253-7996 

BROOKFIELD ENGRG. LABS., INC., 240 Cushing St., Stoughton, 
Mass., Tel: 617-344-4310; 515. Mgr: L.A. DiCorpo 
..... FSC No. 08753 

BROOKFIELD WIRE CO., INC., Box 248,Brookfield, Mass.01506, 
Tel: 617-867-6474, TWX: 617-867-6534; 515. Mgr: 
J.L. Harrington 

*8ROADBAND shielded enclosures & anecllOlc Cl1amoers -
Topitran lnc. 

*BRONCO 66 cable - Western Insulated Wire 
*BROOK-TEL telephone accessories - Telephone ComPCVlellts Inc. 
BROOKLINE INSTRUMENT CO., INC., 33 Virginia Rd., White 

Plains, N.Y. 10603, Tel: (914) WH 6-5080; Sis. Mgr: 
B.L.Swersey 

BROOKS INSTR. DIV., Emerson Electric Co., Hatfield,Pa.19440, 
Tel: 215-368-2000; Sis. Mgr: H.C. Webster ••.•. FSC 
No. 91556 

BROOKS & PERKINS, I NC.,1950W. Fort St., DetrOit, Mich. 48216, 
Tel: 313-825-5900, TWX: 313-222-5669; Sis. Mgr: 
G. Cleland ••••. FSC No. 81868 

BROOKS RESEARCH & MFG., INC., 5612 Brighton Terr., Kansas 
City, Mo. 64130, Tel: (816) EM 3-6288 

*§.ROOKSMITE flowmeter - Brooks Instrument Div. 
BROWER LABS., I NC.,237 RiverviewAve., Waltham, Mass. 02154, 

Tel: 617-899-6515; Sis. Mgr: W. Eramo 

2993 



_B_RO_-_B_U_R ____________ I _______________ I MANUFACTURERS· SALES OFFICES· TRADE NAMES ••• 

BROWN-BRIDGE MILLS, INC~., E. Water St., Troy, Ohio 45373, 
Tel: 513-332-1266, TWX: 810-456-2902; Sis. Mor: 
J.P. Wilt " •••• FSC No. 82060 

*BROWN DEVIL resistors - Ohmite Manufacturing Co. 
BROWN ENGRG.CO.,INC., Research Park, Huntsville,Ala. 35801, 

Tel: 205-539-9643, TWX: 810-126-2103; Sis. Mgr: 
B. Leopard ..... FSC No. 14925 

BROWN MFG. CO., 2000 Dempster St., Evanston, III. 60204, Tel. 
312-869-8800; Pres: J. Neuman 

BROWNING LABS., INC., P.O. Box 310, Laconia,N.H.03246, Tel: 
603-524-5454; Sis. Mgr: D.C. Crutcher 

BROXlEA, l TD., Broxbourne, Herts., England, Tel: Hoddesdon 
64455; Sis. Dir: L.D. Izzard 

BRULIN & CO., INC., 2920 Martindale Ave., Indianapolis, Ind., 
Tel: 311-923-3211; Sis. Mgr: F. Montovani ..... 
FSC No. 94058 

BRUNO-NEW YORK INDS. CORP., 636 Eleventh Ave., New York, 
N.Y. 10036, Tel: 212-582-4210; Pres: I.Strauss ..... 
FSC No. 95325 

BRUNSWICK INSTRS., P.O. Box 813, New Brunswick, N.J. 08903, 
Tel: 201-241-5919; Sis. Mgr: E.J. Horodner 

BRUSH BERYLLIUM CO., 11816 St. Clair Ave., Cleveland, Ohio 
44110, Tel: 216-486-4200; V.P. SIs: H.G. Piper 

BRUSHLESS MOTORS ELCTRNS., INC., 241 Lake Howell Rd., 
Casselberry, Fla. 32101, Tel: 305-831-1880 

BRYANT COMPUTER PRODS., Div. Ex-Cell-O Corp., 850 Ladd 
Rd., Walled Lake, Mich. 48088, Tel: 313-624-4511, 
TWX: 810-232-1550; Sis. Mgr:W.Siebert; FSC 13056 

*BUBBLTROL pressure operated control· Autocot1 Industries 

• BUCHANAN ELECTRICAL PRODS. CORP., Sub. Amerace Esn 
Corp., 1065 Floral AYe., Union, N. J. 07083, Tel: 201 - 289·8200 
Sls_ Mgr: P. Vance ........ .. .................. Pgs. 878, 87 

(Crimping Tools) 
Cal Inglewood, W. Green, 4533F W. Imperial Hwy., 213-

III 
61~8122 

Chicago,H. Dale, 600 W. Jackson Blvd., 312-332-
0080 

NJ Union, L. Bourdeau, 1065 Floral Ave.,201-289-8200 
(Terminal Blocks) 

Ala Birmingham, J.E. Heusser, 620 Sundale Dr., 205-
836-3896 

Ariz Scottsdale, N.F. Ross, Box 181, 602-945-7262 
Cal Concord, P .W. Jasin Co., 3506 Skylark Dr .,~15-686-

0905 
Los Angeles, H.C. Van Ysseldyk, 412 Seaton St., 

(213) MA 9-3855 
Colo Denver, P.A. Douden Co., 1645 Wazee St., 303-534-

Fla 

Ga 

Haw 
III 

Ind 

La 

Md 

6798 
Jacksonville, Belcher & Assocs., loc.,8751 Atlantic 

Blvd., 904-724-1811 
Miami, Belcher & Assocs., Inc., Box 7567, Ludlam 

Brch" 305-311-1100 
St. Petersburg, Belcher & Assocs., Inc" 1900 First 

Ave., N., 813-862-1515. , 
Atla~t211J.H. Awtry ,34 Peachtree St., N.W .,404-525-

Honolulu, W.E. Niven,1168Waimanu St., Tel: 512-644 
Glen Ellyn, D.E. Andersen, 199 Roosevelt Rd., 312-

469-1805 
Indianapolis, W.E. Jobes, 1010 East 86th St., 311-

846-0390 
New Orleans, Strickland Assocs., Box 19622,504-

729-6,86 
Baltimore, A.D. Wilson, 508 St. Paul St., (30)) SA 1-

1424 
Mass Framingham, H. Standish, 3 Wilson Dr., 611-879-

1220 
Mich DetrOit, Horton Elec. Sis., 24801 W. Five Mile Rd., 

313-534-2010 
Minn Minneapolis, McCulloch-Lee Co., 531 S. Seventh St., 

(612) FE 2-3644 
Miss Jackson, W.L. Stickland, Box 5006, 601-366-6195 
Mo Kirkwood, Martin Electrical Sis., 136 W. Adams St., 

Neb 

NJ 

NM 

NY 

NC 

(3)4) YO 6-8659 
Raytown, C. Arehart, 6621 Sterling, 816-356-3488 
Lincoln, E. Taber & Sons, 3240 South 31st St" 402-

423-4420 
Morristown, W.J. Waldron & Assocs., 15 Pond Hill 

Rd., 201-538-5601 
Newark, McKay-Burgoyne Assocs., 110 Vesey St., 

201-624-6526 
,Albuquerque, T. Deskin & Assocs., Box 808,505-242-

3581 
BronXVille, K.W. Todd, 949 Palmer Rd., (212) FA4-

5466 
Buffalo, A.C. Schultz Co., 2095 Kensington Ave., (116) 

TF 9-2282 
Matthews, C.C. Niedringhaus, Box 424, Rte. 1, 704-

847-9288 
Ohio CinCinnati, p. Sherrill, 1111 Lanettee Dr., 513-231-

Ore 

Pa 

2211 
Rocky River, V. O'Neill, 1090 Homeland Dr., 216-

331-4273 
Portland, M.H. Gerrard, 523 N.W. Everett St" (503) 

CA 7-0593 
Carnegie, M.F .Smith, 761 Lindsay Rd,,412-216-5363 
Roslyn, W.J. Cusick Elecll. Sls" 1240 Pennsylvania 

Ave., 215-885-3633 
Tenn Memphis, H. Beard, 2160 York Ave., 901-214-1144 
Tex Dallas, J.E. Morton, 10015 Vistadale Dr., 214-341-

1414 
Houston, Mciver &'Slavin Co., 3200 Audley St., (113) 

JA 4-1155 
Wash Seattle, Tal AgenCies, Inc., 1043 Sixth Ave., 5.,206-

624-3355 
Wisc Milwaukee, Andersen Elec. Sis., 8526 W. Villard, 

414-463-2072 
BUCK ENGRG. CO., INC., P.O. Box 686, Farmingdale, N.J. 07721, 

Tel: 201-681-6200; Sis. Mgr: T.M. Holmes 

2994 

BUCKBEE-MEARS CO., 245 East 6th St., St. Paul, Minn. 55101, 
Tel: 612-227-6311; Sis. Mgr: A.W_ Amundson 

BUCKEYE BOBIN DIV., Precision Paper Tube Co., 761 Sharon 
Dr., Westlake, Ohio 44091, Gen'l. Mgr: G. Young 

• BUCKEYE STAMPING CO., 555 Marion Rd., Columbus, Ohio 
43207, Tel: 614·443-9458; Sis. Mgr: R. E. Osborne .... Pg.1169 

Cal Palo Alto, p. Nurches Co" 999 Commercial St., 
415-326-1842 

Pasadena, p. Nurches Co" 2396 E. Foothill Blvd., 
(213) MU 1-8957 

Colo Greeley, G. Moss Elctrns., Inc., Box JlJ",303-353-
1452 

Fla Orlando, Orbe, Inc., Box 1177,305-424-0918 
St. Petersburg, Orbe, Inc., 300 31st St., N., 813-

894-0681 
III Chicago, W.J. Doyle Co" 1426 N. Western Ave.,(312l 

BR 4-6685 
Mass Waltham, Electronic Comps. & Serv., 611 Trapelo 

Rd., 617 -894-6921 
Minn Minneapolis, A.J, Warner Co., 4927 J4tll Ave., S., 

612-129-7311 
Mo Kansas City, M.E. Bettis Co., 3106 Broadway, (816) 

LO 1-0172 
NY New York, P. Saftler Assoc., 157 West 57th St., (212) 

CI 1-3855 
Ohio Columbus, Martech Sls.,inc.r814 W. Third Ave.,614-

299-4161 
Columbus, H.H. Seay Co., 1350 Crestwood Ave.,614-

235-0265 ' 
Pa Paoli, T. Griffin Co., 46 Darby Rd., 215-641-1550 

BUD RADIO, INC., 4605 East 355th St., Willoughby, Ohio 44094, 
Tel: 216-946-3200, TWX: 810-421-2604; Sis. Mgr:A. 
N. Haas 

BUDD CO., 2450 Hunting Park Ave., Philadelphia, Pa.19129, Tel: 
215-225-9100 

BUDD CO" Polychem Div., 10 S. Chapel St., Newark, Del. 19111, 
Tel: 302-368-0671, TWX: :J02-1)1-10,7; V.P. SIS:' 
H.R. Conklin ..... FSC No. 11011 

*BUDDYBUZZER controflex actuated dual alarm system -
Tapeswitch Corporation of America 

*BUDELMAN microwave & multiplex equipment ~ CardionComm. 
BUDWIG MFG. CO., P.O. Box 97, Ramona, Calif. 92065, Tel: 

714-789-0900; Sis. Mgr: M. Zentz 
BUFFALO FORGE CO., 490 Broadway, Buffalo, N.Y .14204, Tel: 

716-852-4561, TWX: 710-522-1171; V.P. SIs: C.W. 
Lockhart ..... FSC No. 09519 

* BUG-IN-THE-EAR inductive prompting device- FarraH Instrs. 
BUHL OPTICAL CO •• 1009 Beech Ave., Pittsburgh, Pa. 15233, 

Tel: 412-321-0016; Sis. Mgr: 1.5. Stapsy 
* BULL DOG tapes - American Biltrite Rubber Co., Inc. 
* BULL DRIVER screw driver - Vaco Prods. Co. 
BULLOCK MAGNETICS CORP .,Sub. Tresco,lnc., 2805 Metropoli

tan PI., Pomona, Calit. 91761, Tel: 714-593-3561; 
Mktg. Mgr: R.L. Hyder ..... FSC No. 11541 

* BULLSEYE TROUBLE- TRACER line detector - Electro-Alarm 
Safety Devices 

• BULOVA WATCH CO., INC., Electronics Div., American Time 
Prods., 61-20 Woodside AYe., Woodside, N. Y. 11377, Tel: (212) 
DE 5-6000, TWX: 710-582-2637; Sis. Mgr: R. Ansell ........ FSC No. 
03040 ........... .. ............... Pgs. 1082, 1083, 1777, 1887 

• BULOVA WATCH CO., INC., Electronics Div., Frequency Control 
Prods., 61-20 Woodside Ave., Woodside, N. Y. 11377, Tel: (212 
DE 5-6000, TWX: 710-582-2637 ........ FSC No. 03040 ............. .. 

.............................. Pgs. 1078-1081, 108 
Cal Menlo Pk., Straube Assocs., Inc., 483 Willow Rd., 

415-323-2416 
Tustin, W.J. Carnes & Co., 420 S. D. St., 714-838-

0575 
Colo Boulder, Straube Assocs.-Mt. States, Inc.,Box 1649, 

303-443-8600 
Fla Orlando, Perrott Assocs., Inc., 1607 ForsyUl Rd., 

305-215-1132 
III Chicago, J.R. Sis. Engrg" 7132 N. Harlem Ave., 

312-714-8550 
Skokie, Mar-Con Co., 5144 Main St., 312-675-6450 

Iowa. Cedar Rapids, J R Sales Engrg., 3550 Cottage Grove 
Ave., S.E., 319-365-5259 

Md Baltimore, Callas Elctrns., Inc., 6409 Frederick 
Ave., 301-744-1711 

Mass Winchester, S.C. Hooker, Inc_, Box 352, 611-729-5482 
Minn Minneapolis, Wenco Sales, Inc., 7728 Morgan Ave., 

5" 612-866-3639 
Mo Hazelwood, J.e. Mankus & Assocs., 400 Brooks La" 

(314) PE 1-4334 
NY Hempstead, Kailgan 515. Corp., 556 Peninsula Sfvd., 

516-538-2300 
Mineola, Comtronic Assocs., 1551 Franklin Ave., 

(516) PI 1-8966 
Rochester, H.C. Johnson AgenCies, Inc., III Mt, 

Hope Ave., 116-232-2688 
Ohio Akron, A. Natalino Assocs" 209 Harmony Hills, 

216-666-1447 
Pa Philadelphia, C.H. Newson & Assocs., Inc., 627 

Bethlehem Pke., 215-248-3371 
Tex Dalias, Blackburn Assocs., Inc., 137 Walnut Hill 

Village, 214-351-9991 
Wash Seattle, J.J. Backer Co.,221 W.Galer St_,(206) AT 3-

6470 
FOR: Can, Ottawa, Ont.,CanadianMicro £lctrns.,323 Bank 

St., 613-233-5129 
• BULOVA WATCH CO., Electronics DiY., Servo Prods., 61-20 Wood

side Ave., Woodside, N. Y. 11377, Tel: 212 - 335-6000, TWX: 
710-582-2637; Sis. Mgr: N. Sakeliarios ....... .FSC No. 03040 . 

.................................................................... Pgs. 2657·2659 
Cal Los Angeles, EI Com Sis., 3600 Motor Ave., 213-

870-4707 
.Menlo Park, Straube Assocs., Inc., 483 Wi Ilow Rd., 

415-323-2476 
Colo Boulder, Straube Assocs.-Mt. States, Inc.,Box1649, 

303-443-8600 

* Trade Name~See Mfr. Listing 

Fla Orlando, Perrott Assocs., Inc., 1607 Forsyth Rd., 
305-275-1132 

Ga Perry, Aero Reps" Inc., Box V, 912-987-2174 
III Chicago, Communications Engrg., 7106 N. Western 

Ave., 312-761-0548 . 
Md Baltimore, Callas Elctrns., 6409 Frederick Ave., 

301-144-1711 
Mass Waltham! Aborn Labs.! Inc., 223 Crescent St" 617-

891-4850 
Minn Minneapolis! Weneo Sis.! Inc., 7728 Morgan Ave., 

5., ~12-866-3639 
Mo Hazelwood, J.C. Mankus & Assocs" Inc.,400 Brooks 

La., (314) PE 1-4334 
NY Mineola, Comtronic Assoc .,1551 Frank lin Ave.,516-

141-8966 
Skaneateles, L-Tron Corp., Box 141,315-685-6172 
Williston Pk., Garrettson Co., Inc., 99HillsideAve., 

516-747-6610 
Ohio Reading, Sheridan Assocs.! Inc., 10 Knoltcrest Dr., 

513-761-5432 
Pa Phi ladelph la, Garrettson Co., I nc., 92-14 Masland St., 

(215) HO 4-2215 
Tex Dallas, Blackburn Assocs., Inc., 137 Walnut Hill 

Village, 214-351-9991 
FOR: Can, Ottawa, Ont.,Canadian Micro Elctrns.,323 Bank 

St., 613-233-5129 
BULOVA WATCH CO., INC.,SYstems& Instrs. Div.,Sunrise Hwy., 

Valley Stream, N.Y. 11582, Tel:516-561-2600, TWX: 
510-225-8409; Sis. Mgr: S.B. Schulman ... FSC 00715 

BULOVA WATCH CO., INC., Timer Laboratory, Bulova Park, 
Flushing. N.Y. 11370, Tel: (212) DE 5-6000, TWX: 
212-612-0344; Sis. Mgr: H. Gitter .... FSC No. 09147 

- - - - - - - -Adverti sement- - - - - - - -
Accutron Clocks and Cycle Timers,Program
mers, movement accuracy 2 sec/day, self
powered by 1 Year, 1.3 volt mini-battery. Black 
dial l !" or 1-7/8",12 or 24 hour, white hands 
and numerals, hack mechanism. Also with 
calendar dates from 0 to 999 days and can 
have contact closures from 1 per second to 
every 60 days and from 2 months to 5 years. 
About 1-1/411 cube in sIze and weighs from 
33 to 100 grams. 

BUNDY ELCTRNS. GORP., 44 Fadem Rd.,Springfield, N.J.07081, 
~s~ N~~19~J:ii8150; Sis. Mgr: H.T. Pascale ..... 

BUNKER-RAMO CORP., Business & Industry Oiv., 445 Fairfield 
Ave., Stamford, Conn. 06902, Tel: 203-348-4291; 
Pres: M. Mohr ..... FSC No. 88588 

BUNKER-RAMO CORP" Defense Sys. Div., 8433 Fallbrook Ave., 
Canoga Pk., Calif. 91304, Tel: 213-346-6000, TWX: 
910-494-1234; V.P. Mktg: F.J. Cunningham 

BUNKER-RAM 0 CORP., Numerical Control Systems Div., 747 
Alpha Dr., Cleveland, Ohio 44143, Tel: 216-449-6100; 
Sis. Mgr: F.L. Durant 

BUNTING MAGNETICS CO., 9245 Cherry St., Franklin Pk., III. 
60131, Tel: 312-455-7050; Sis. Mgr: D.J. Thortsen 

BUREAU OF ENGRAVING, INC., Industrial Div., 219 N. Second 
St., MinneapoliS, Minn. 55401, Tel: 612-339-8001, 
TWX: 910-576-2733; Sis. Mgr: MA Larson 

BURGESS BATTERY DIV., Clevite Corp., Foot ot Excllange St., 
Freeport, III. 61032, Tel: ~1'-Z:JZ-21b1; V.p. Uir. 

of Mktg: W.E. Palmer 
BURKE & JAMES, INC.,333 W. LakeSt.,Chicago, III. 60606, Tel: 

312-312-5422; 515. Mgr: J. Benedict 
BURLING INSTR. CO., 21 River Rd., Box 298, Chatham, N.J. 

01928, Tel: 201-635-9481; Sis. Mgr: A.F. Barrow
clough ..... FSC No. 11244 

BURMAC ELCTRNS.,80 Montauk Hwy., Lindenhurst, N.Y.H7S7, 
Tel: 516-888-5200; Pres: N. Kjeldsen .... FSC 09131 

• BURNOY CORP., Richards Ave., Norwalk, Conn. 06852, Tel: 
203 - 838-4444, TWX: 213·838·8409; Sis. Mgr: W. J. Clark ........ 
FSC No. 09922 ........... Pgs. 880·885, 2828, 2829 

Ala Huntsville, Burndy Southeast, 4005 Indian Lake Cir., 
404-289-5469 

AriZ PhoenixJ Burndy of Calif., Inc., 412 N. Marshall 
Way, 602-947-5715 

Ark Little Rock, C .H. Stout, Inc., 2201 Cantrell Rd., (5011 
FR 4-8201 

Cal EI Segundo, Burndy of California, Inc., 1111 E. EI 
Segundo Blvd., 213-772-5401 

Palo Alto, Burndy of California, Inc., 3975 E. Bay
shore Rd., 415-961-9110 

Colo Denver, Burndy Colo. InC., 4049 St. Paul St., 303-377-
8891 

Conn Norwalk, Burndy Corp., Richards Ave. &. Post Rd., 
203-838-4444 

Fla Orlando, Burndy Southeast, Inc., 725 W. Smith Ave.! 
(305) CH 1-1516 

Haw Honolulu, Honlulu Electrical Prods. Co., Ltd" Box 
459, Tel: 581-111 

III Schiller Park, Burndy Midwest, Inc., 9420 W. River 
St., 312-618-5211 

Iowa Des MOines, Burndy Corp., 2731 Douglas Ave., 515-
214-3804 

Kans Overland Pk' l Penzner Assocs., Inc., 5600 West 95th 
St., (9131 DU 1-0004 

La New Orleans, C.H. Stout of La., Inc., 3901 Ulloa 
St" 504-486-3101 

Shreveport, C.H. Stout, Inc. t 409 Fairfield Bldg" 
318-425-5485 

Md Baltimore, Bradley Electro Sales Corp., 6901 Bel 
Air Rd., 301-665-5020 

Silver Spring, Bradley Electro Sales Corp., 7981 
Eastern Ave., 301-587-1866 

Mass Dedham, Burndy of New England, Inc., 888 Wash-
ington St_, 611-326-6386 

Mich Lathrup Village, Bur,ndy of MichJgan, Inc., 28860 
Southfield Rd., 313-444-1424 

eem/1969 



•.• including Federal Supply Codes (FSC) where available 

Minn 

Miss 

Mo 

NY 

NC 

Ohio 

Pa 

Tenn 

Tex 

Sta Paul, Burndy Minn. Inc., 1821 University Ave., 
612-646-7293 

Jackson, C.H. Stout of Miss., Inc., 618 Electrical 
Bldg., 601-354-4326 

Maryland Hgts" Burndyof Mis-Souri,lnc.,B Progress 
Pkwy., 314-542-3466 

Buffalo, Canavan·Scanlon Assoc" Inc" 5bll Ellicott 
SQ. Bldg., 716-852-1122 

E. Syracuse, Canavan-Scanlon Assoc' l Inc., 23 East
ern Ave., <3151 HO 3-9161 

New York, Burndy Corp., (2121 LU 4-9300 
Pelham, Burndy Corp .. 2 Penn PI., PE B-3200 
Charlotte, Glenn & Larson of Carolina, Inc., 1321 

E. Morehead St., (7041 ED 4-3994 
Cincinnati, Burndy oJ OhiO, Inc" 5110 Wooster 

Pike, 513-272-0255 
Cleveland, Burndy at Ohio, Inc., 343, Brookpark 

Rd., 216-749-5607 
King of Prussia, Burndy of Pennsylvania, Inc., Box 

56, 215-265-1615 
Pittsburgh, Muller, Harper & Assoc., Inc., 7805 

McKnight Rd .. 412-931-6460 
Memphis, C.H. Stout of Tenn., Inc., 3506 Tchulahoma 

Rd., 901-362-1616 , 
Dallas, E.B. Robertson, Inc., 1339 Plowman St., (2141 

WH 2-8486 
Houston, E.B. Robertson! Inc., 4101 San Jacinto, 

(713) JA 9-3797 
Va Richmond, Bradley Electro Sales Corp., 627 E. Main 

St., 703-649-8787 
Wash Seattle, Burndy Northwest! Inc' l 4724 Rainer Ave., 

5., (206) PA 5-8100 
WVa Charleston, Skaff En9rg. Co., Inc., 3418 Staunton 

Ave., S.E., 304-342-0131 
BURNELL & CO., INC., 10 Pelham Pkwy., Pelham Manor, N.Y. 
BURNS ENGRG., INC., 5301 Edina Industrial Blvd., Minneapolis, 

Minn. 55435, Tel: 612-941-2882; Sis. Mgr:J.D.Burns 
BURNS & TOWNE,INC.,18-36 Granite St.,Haverhill,Mass, 01830, 

Tel: 617-373-1501; Sis. Mgr: R.J. Bertrand 
• BURR·BROWN RESEARCH CORP., International Airport Indus· 

trial Pk., Tucson, Ariz. 85706, Tel: 602·294-1431, TWX: 910· 
952·1111; Sis, Mgr: L. Schick"".",F5C 13919 """"".""".Pg. 514 

Ala Huntsville, BCS Assocs., Inc., Box 1273,205-534-

Ariz 

~al 

Colo 

Conn 

Fla 
III 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Utah 

Wash 

FOR: 

1648 
Phoenix, Williams Assocs., Inc., 1110 E. McDowell, 

602-254-6085 
Glendale, Instr. ~peclahsts, Inc., llU~ ~. t.;entral 

Ave., 213-245-9404 
San Diego, Instrument SpeCialists, Inc., 1909 State 

St., 714-232-20ll 
Santa Clara, Instrument Specialists, Inc., 2359 De 

La Cruz, 408-244-1505 
Denver, Williams Assocs., Inc., 4971 Jackson St., 

303-388-4391 
E. Hartford, Measurement Equipment Co., Inc., Box 

8192,203-814-9222 
Orlando, BCS Assocs., Inc., Box 6578,305-843-1510 
Chicago, L.F. Green & Assoc' l 5218 W. Diversey 

Ave., 312-286-6824 
Silver Spring, QED Elctrns., Inc' l 880 Bonifant St., 

301-588-8134 
Wakefield, Measurement Equip. Co., Inc., 591 North 

Ave., 617-245-4870 
Detroit, Sheridan Assocs., Inc., Box 128, 313-358-

3333 
Minneapolis, L.F. Green & Assocs'l 6225 University 

Ave., N.E., 612-781-1611 
St. LouiS, Sheridan Assocs.,lnc., Box 3997,314-524-

4800 
Camden, QED Elctrns., Inc., 2916 Federal St., 215-

925-8711 
Albuquerque, Williams Assocs., Inc., 3221 Sjlver 

Ave., S.E., 505.-255-1638 
Albany,J.A. Reagan Co., Inc., 419 Central Ave.,518-

436-9649 
Binghamton, J.A. Reagan Co., 528 Crestmont Rd., 

607-723-9661 
Mt. Vernon, QED Elctrns., Inc.,500 Nuber Ave.,914-

664-0080 
New Hartford, J.A. Reagan Co.,lne., 41 WOOdberry 

Rd., 315-732-3775 
Newburgh r J.A. Reagan Co., RD 3 Meadow Hill Rd., 

914-561-4510 
Rochester, JA. Reagan Co., Inc., 891 Monroe, 716-

473-2115 
Greensboro, BCS Assocs.,lnc., Box 6426, 919-273-

1918 
Cincinnati r Sheridan Assocs., Inc., Box 37646, 513-

761-5432 
Cleveland, Sheridan Assocs., Inc., Box 8226, 216-

237-9145 
Dayton, Sheridan Assocs./lnc., Box 37,513-217-8911 
Pittsburgh, Sheridan Assocs., Inc'l 201 Penn Center 

Blvd., 412-243-6655 
Dallas, Norvell Assocs., Inc., 12010 Monroe, 214-

357-6451 
Houston, Norvell Assocs., Inc., 6440 Hillcroft, 713-

774-2568 
Salt Lake City, Williams Assocs., 2461 S. Main St., 

801-466-8709 
Seattle, Instrument SpeCialists, Inc., 5950 6th Ave., 

5.,206-767-4260 
Can, Downsview, Onl., A. Crawford Assocs., 65 

Martin Ross Ave., 416-636-4910 
Can, Montreal, Que., A. Crawford Assocs., 1285 

Hodge St., 514-747-9849 
Can, Ottawa, Ont., A. Crawford Assocs., 376 

Churchill Ave., 613-725-1288 
Can, Vancouver I B.C. t A, Crawford Assocs" 5901 

E. Broadway, 604-298-6242 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

BURROUGHS CORP,., 7600 Russell St., Detroit, Mich, 48211 
• BURROUGHS CORP., Electronic Comps, DiY., Box 1226, Plain· 

field, N. J. 07061, Gen'l. Mgr: S. Kuchinsky " .. Pgs. 1180·1183 
Ala HuntSVille, L.G. White Southern, Inc., Box 2091, 

Cal 

Colo 

205-539-9601 
Los Angeles, Burroughs Corp., 8939 S. Sepulveda 

Blvd., 213-645-5922 
Palo Alto, Burroughs CorP., 770 Welch Rd., 415-

321-5363 
Littleton, Burroughs Corp., 2807 E, Peakview Cir., 

303-194-7169 
Conn W. Hartford, Instrument Dynamics, Inc.,345 N. rv1ain 

Fla 

Ga 

III 

Ind 

Md 

St., 203-233-5503 
Eau Gallie, Reynolds & Assocs.,lnc.,Boxl043,305-

727-3205 
Ft. Lauderdale, Reynolds & Assocs., Inc., 161 South

west 75th Ave., 305-581-6611 
Orlando, Reynolds & Assocs., Inc., Box 8877, 305-

424-3836 
Atlanta, Reynolds & Assocs., Inc.,175 W. Wieuca Rd., 

N.E., 404-252-5360 
Hanover Pk., Burroughs Corp., 7231 Jonquil Rd., 

3l2~289-1435 

Ft. Wayne, R.O. Whitesell & Assoc., Inc., 203 W. 
Wayne St., 219-743-4411 

Indianapolis, R.O, Whitesell & Assoc., Inc., 6620 E. 
Washington St., 317-359-5374 

Louisville, R.O. Whitesell & Assoc., Inc., 3620 
Lexington Rd., 502-893-7303 

Silver Spring, L.G. White & Co., Inc., 880 Bonifant 
St., 301-585-3141 

Mass Wakefield, Instrument DynamiCS, Inc., Wakefield 
Industrial Pk., 617-245-5100 

Mich Benton Harbor, R.O. Whitesell &Assoc,,303 Fidelity 
Bldg., 616-927-2041 

Detroit, Hi lItronics, Inc., 13720 Puritan Ave., 313-
342-3242 

Minn Minneapolis, M. Franklin CoeJ 4820 Minnetonka Blvd., 

Mo 

NY 

NC 

612-920-8014 
University City, Burroughs Corp., 8630 Delmar 

Blvd., 314-997-0010 
Albany, J.A. Reagan Co., Inc., 6 Highland Ave.,518-

489-4777 
Binghamton, J.A. Reagan Co" Inc., 52-B Crestmont 

Rd., 607-723-9661 
New Hartford, J.A. Reagan Co., Inc., 41 Woodberry 

Rd., 315-732-3775 
Newburgh, J.A. Rea9an Co., inc., RD 3 Meadow 

Hill Rd., 914-561-4510 
Rochester, J.A. Reagan Co., Inc., 891 Monroe Ave., 

716-473-2115 
Syracuse, J.A. Reagan Co., inc., 236 E. Erie Blvd., 

315-471-7274 
Winston-Salem, L.G. White Southern, Inc., 1014 

Brookstown Ave., 919-725-3612 
Ohio Cincinnati, R.O. Whitesell & Assoc., Inc., 1172 W. 

Pa 

Tex 

Galbraith,513-521-2290 
Cleveland, R.O. Whitesell & Assoc., Inc., 21139 

Lorain Ave., 216-333-2585 
Dayton, R.O. Whitesell & Assoc., Inc., 4133 S. Dixie 

Ave., 513-298-9546 
Pittsburgh, R,O. Whitesell &. Assoc., Inc., 201 Penn 

Center Blvd., 412-242-0100 ' 
Valley Forge, Burroughs Corp'l 915 Trooper Rd" 

215-666-5599 
Dalias, Burroughs Corp., 1914 N. Harwood St., 214-

74s..9863 
• BURROUGHS CORP .• OEM Sis., 1649 Wilshire Blvd., los Angeles, 

Calif. 90017, Tel: 213· 4834520, TWX: 910·321·2494; Sis. Mgr: 
E. l. Lyons " ... ".",.""".,,. """"""""""'" "".,," .. """"."""" .. Pg. 765 

Ala Huntsville, 2315 S.W. Bob Wallace Ave., 1U5-,:l9-

Ariz 
Ark 
Cal 

Colo 
Conn 
Del 
DC 
Fla .. 
Ga 
Haw 
Idho 
III 

Ind 
Iowa 
Kans 
Ky 
La 
Me 
Md 

4433 
Pnoenix,702 N. First St., (602) AL 4-5566 
Little Rock, 1023 W.oThird St., (50t) FR 2-4121 
Los Angeles, 1649 Wilshire Blvd., 213-483-4520 
San Diego, 1065 - 14th St., (714) BE 9-9496 
San FranciSCO, 1930 Market St., (415) UN 3-4062 
Denver, 1035 Lincoln St., (303) MA 3-3284 
Hartford, 580 Farmington Ave., (203) AD 3-9871 
Wilmington, 2611 Northeast Blvd., (302) PO 4-7200 
Washington, 1739 'W St., N.W., 202-298-6060 
Jacksonville, 3674 Beach Blvd., (305) EX 8-1551 
Orlando, 124 E. Colonial Or., (305) GA 2-0785 
Atlanta,961 W. Peachtree St., N.E., 404-873-5531 
Honolulu, 1687 Kapiolani Blvd., 808-99-4171 
BOise, 915 Jefferson St., 208-342-6533 
Chicago, 324 S. Michigan Ave., (2l7l WA 2-7600 
Springfield, 1303 S. Sixth St., 2ll-528-3455 
Indianapolis, 970 N. Meridian St., (3lJ) ME 5-8682 
Sioux City, 709 Douglas St., 712-258-7552 
Wichita, 2725 E. Douglas, (913) MU 2-6536 
Lexington, 361 Southland Dr., 606-277-1309 
Baton Rouge,649 Main St., (504) 01 2-4791 
Portland, 468 Forest Ave., (207) SP 3-8119 
Baltimore, 2519 N. Charles St., (30t) TU 9-9665 

Mass Lexington,92 Hayden Ave., 617-862-9821 
Mich DetrOit, 2850 W. Grand Blvd., 313-875-2260 

Minn 
Miss 
Mo 
Neb 
NH 
NJ 

NM 
NY 

LanSing, 2121 E. Grand River Ave., (5171IV 5-9401 
Minneapolis, 2109 Nicollet Ave., (2181 FE 9-7891 
Jackson, 146 E. Amite St., (60t) FL 2-0835 
Kansas City, 1514 Baltimore Ave., (816) Vi 2-0610 
Omaha, 5006 Dodge St., 402-556-0700 
Manchester, 1261 Elm St., (6031 NA 7-7686 
Bloomfield, 465 Bloomfield Ave., (609) PI 8-2200 
Paterson, 726 Market St., (609) AR 4-2866 
Trenton, 1418 Brunswick Ave., (609) L Y 9-4588 
Albuquerque, 420 Lead Ave., S.W., 505-247-1594 
New York, 605 Third Ave., 212-972-3000 
Syracuse, 611 W. Genesee St., (315) HA 2-7283 
W. Hempstead, 225 Hempstead Tpke., (516) IV 3-6625 

NC 
NO 
Ohio 
Okla 
Ore 
Pa 
RI 
SC 

BUR· BUS 

Raleigh, 205 W. Martin St., (919) TE 2-0317 
Fargo, 219 South 7th St., (70t) AD 2-7135 
Cleveland, 3915 Carnegie Ave., 216-391-9500 
Tulsa, 724 S. Main St., (918) LU 7-5138 
Portland, 1909 Southwest 6th Ave., (5031 CA 6-7901 
Philadelphia, 250 N. Broad St., (215) LO 8-1400 
E. PrOVidence, 684 Warren Ave., (4011 GE 4-1811 
Columbia,2901 Millwood Ave., 803-252-9387 

Tenn KnOXVille, 2120 Cumberland Ave., 615-524-1831 
Nashville,ll22 West End Ave., 615-255-7765 
Dallas, 1914 N. Harwood St., (214) RI 8-9863 
Salt Lake City, 154 South 4th, E., (80t) DA 8-8947 
Burlington, 1333 Shelburne Rd., 802-864-6861 
Roanoke, 815 S. Jefferson St., (703) 01 3-1537 
Seattle, 2625 Third Ave., (206) MA 3-1780 
Wheelill9,887 National Rd., (304) CE 2-0690 

Tex 
Utah 
Vt 
Va 
Wash 
WVa 
Wisc Milwaukee, 2328 W. Capital Dr., (4141 UP 3-8600 

BURTEK, INC., P.O. Box 1677, Tulsa, Okla. 74101, Tel: (918) 
TE 6-4621; Sis. Mgr: J.A. Wessel ••••• FSC 82932 

BURTON RESEARCH LABS., Div. Burton Silverplating Co., 11240 
Playa Ct., Culver City, Calif. 90230, Tel: 213-391-
6325, TWX: 910-343-6582; Sis. Mgr: E.H. Cooper 

• BURTON ROGERS CO. - See Hoyt Electrical Instrument Works, 
Inc. 

*BUSS fuses & fuse mountings - Mc-Graw-Edison t.;ompany 
• BUSSMANN MFG, DIY., McGraw·Edison Co., Univ. at Jefferson, 

St. Louis, Mo. 63107, Tel: (314) GA 1-1740; Sis. Mgr: N. Schmitz 
, .""FSC No. 71400 """,,",,'" """"""""""""" .. "Pgs. 2694, 2695 

Cal Los Angeles l Bussmann Mfg. Div., 1004 East 4th 
St., 213-625-5046 

San FranCiSCO, Bussmann Mfg. Div., 2166 Market 
St., (4151 UN 3-2600 

Colo Denver, Bussmann Mfg. Div., 1060 S, Parker Rd., 
303-377-1357 

Englewood, Bussman Mfg. Div., 3379W. Wagon Trail 
Dr., 303-794-5361 

Conn Cheshire, Bussmann Mfg. Div., 400 Westland Ave., 

Fla 

Ga 

Haw 

III 

Ind 

203-658-7524 
Clearwater l Bussmann Mfg. Div.,1863 Oakdale La., 

5., 813-531-5112 
Chamblee, Bussmann Mfg, Div.,3615 Fortingale Dr., 

404-457-1356 
Honolulu, Dougherty Enterprises, 1164 Waimanu St., 

Tel: 504-987 
Chicago, Bussmann Mfg, Div" 9 5. Clinton, (312) 

DE 2-1893 
Indianapolis, Bussmann Mfg, Div., 3502 Kenilworth 

Dr., (3[7) AX3-3415 
Iowa Davenport, Bussmann Mfg. Div.,202 Forest Rd., 319 

Ky 

La 

Md 

355-5400 
Louisville, Bussmann Mfg. Div., Box 18085, 502-451-

7652 
Metairie! Bussmann Mfg. Div., 4208 Cleveland St., 

504-887-1405 
Baltimore, Bussmann Mfg. Div., 6308 Mossway, (3011 

CH 3-1717 
Mass Boston, Bussmann Mfg. Div., 88 Exeter St., 611-

426-2122 
Winchester, Bussmann Mfg. Div., Box 389, (6171 HA 

6-2122 
Mich Berkley, Bussmann Mfg. Div., 4029 Cornwall, (3131 

WO 1-9704 
Farmington, Bussmann Mfg. Div., 32300 Bonnet Hill 

Rd., (313) WO 1-9704 
Minn Minneapolis, Bussmann Mfg. Div., 5615 Concord 

Mo 

Neb 

NJ 

NY 

NC 

Ave., (612) WA 6-3988 
Osseo, Bussmann Mfg. Div.,8166Hwy, 101,61/-425-

4625 
Kansas City, Bussmann Mfg, Div., 1807 Mews Dr., 

816-942-2148 
Omaha, Bussmann Mfg. Div., 7648 Wright St., 402-

391-1016 
Newark, Bussmann Mfg. Div.,169Highland Ave.,201-

484-3500 
Syracuse, Bussmann Mfg, Div" 202 Jane Dr., 315-

468-0927 
Syracuse, Bussmann Mfg. Div., 701 N. Orchard Rd., 

(3[5) HO 8-1352 
Greensboro, Bussmann Mfg. Div., 707 Pebble Dr., 

919-299-3348 
Ohio Chesterland,.Bussmann Mfg. Div., 7b480ak Hill Dr., 

Okla 

Pa 

Tenn 

Tex 

(216) PA 9-4663 
Cincinnati, Bussmann Mfg, Div., 7445 Fourwinds Dr., 

513-24l-l740 
Grove City, Bussmann Mfg. Div" 2191 Hillswood 

Dr., 614-237-9810 
Shaker Hgts., Bussmann Mfg. Div., 18730 Van Aken 

Blvd., (2161 LO 1-4875 
Toledo, Bussmann Mfg. Div., 3871 Indian Rd., (419) 

JE 1-1815 
Oklahoma City, Bussmann Mfg. Div" 3001 Center 

St., (405) SK 1-4996 
Tulsa, Bussmann Mfg. Div., 2532 S. Owasso, (9181 

RI 2-5914 
Allentown, Bussmann Mfg. Div., 839 South 12th St., 

215-432-4696 
Pittsburgh, Bussmann Mfg. Div., 2500 Creekedge 

Dr., 412-371-3956 
Radnor, Bussmann Mfg. Div., Box 167, (215) KI 6-

0644 
St. Davids, Bussmann Mfg. Div., Box 147, (21S) ~I 

6-0644 
Wexford, Bussmann Mfg. Div., Box 211, (412) WE5-

1695 
MemphiS, Bussmann Mfg. Div., 800 Rosebanks Rd., 

901-398-8972 
Dalias, Bussmann Mfg. Div., Box 1946, (214) FL 7-

8357 
Houston, Bussmann Mfg. Div., 10726 Cedar Creek, 

713-782-5251 
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BUS·C&K 

Houston, Bussmann Mfg, Div./ 2103 Milford, (713) 
JA 4-3487 

Va Richmond, Bussmann Mfg, Div., 3429 Warner Rd., 
703-272-2915 

Wash Seattle, Bussmann Mfg, Div., 5300-3rd Ave., 5" 
(206) RO 3-1350 

Wise Milwaukee l Bussmann Mfg. Div" 4857 N. Woodburn 
St., 414-964-3185 

·*BUTTERFL Y double-break mechanism - Illinois Tool Works 
*BUTTITE SPACERS tubular spacers - C.E.M. Co. 
*BUTTON-SWITCH push button switches - Switchcralt Inc. 
BY-BUK CO., 4326 W. Pico Blvd" Los Angeles, Calif. 90019, Tel: 

213-937-3511; Sis. Mgr: D.L. Lenzi .... FSC 94619 
BYCOSKI, CASMIR T., INC., 363 Capitol Ave., Hartford, Conn. 

06106, Tel: 203-246-7464; Sis. Mgr: H.F. Russell 
BYTREX, INC., 223 Crescent St., Waltham, Mass. 02154, Tel: 

617-899-5600, TWX: 710-324-6988; Sis. Mgr: M. 
Green ..... FSC No. 06880 

• C·COR ELCTRNS., INC., 60 Decibel Rd., State College, Pa. 
16801, Tel: 814·238·2461; Mktg. Mgr: A. V. Roberts ........ FSC 
No. 12775 .................... ,.............. ..Pgs. 516·521 

Ariz Phoenix, R.A. Mayes Co., 4747 North 16th St., 602-
279-5243 

Cal Los Altos, Astroel, Inc., 349 First St., 415-948-
3636 

Colo Broomfield, R.A. Mayes Co., Box 9,303-466-63ll 
DC Washington,' Eastern Instrumentation, Inc., 2600 

Vi rginia Ave., 202-333-8880 
Fla Orlando, Gra-Mar, Inc" 3113 Lawton Rd" 305-

841-2330 
III Chicago, Communications Engrs" 7106 N. Western 

Ave., 312-761-0548 
Ind Ft. Wayne, Communications Engrs./ 418 E. Berry 

St., 219-743-9866 
Md Baltimoret Eastern Instrumentation, Inc., 1002 Ingle-

side Ave., 301-744-3675 
Mass Needham, AddelcoCorp., 56 Pickering St., 617-

444<-4754 
NJ Woodcliff Lake, F & F Assocs" 58 Arcadia Rd., 

201-778-6767 
NM Albuoueroue. R.A. Mayes Co., 8016 Zuni Rd .. 505-

265-7989 
NY Syracuse, Tesco Assocs., 2002 Teall Ave.,315-463-

4566 
Westbury, F & F Assocs., 461 Old Country Rd., 

516-334-1160 
NC Burlington, P .J. Nasher Co., Inc" 2709 Amherst 

Ave" 919-226-8053 
Pa Philadelphia, Eastern Instrumentation, Inc., 613 

Cheltenham Ave., 215-927-6269 
T ex Richardson, R.A. Mayes Co., Box 1021,214-235-3043 
Va Richmond, Eastern Instrumentatioll,lnc., Ross Bldg., 

Ste. 607, 703-644-6622 
Wash Seattle, Paratech, Box 5427, 206-784-6447 
EXP: NY, New York, S. Ginsbury, Ltd., 72 West 45th St., 

212.687-3213 
FOR: Can, Downsview, OnL, Componetics, Ltd., 62 Alness 

St., 416-636-3673 
Can, Montreal, Que., Componetics, Ltd., 6420 

Victoria Ave., 514-737-2744 
- - - - - - - - Advertisement - - - - - - - -
AMPLIFIERS - From a few cycles to 1500 
MHz. C-COR, the house of amplifiers-weare 
specialists in amplifier problems in RF rPulser 
and '((jdeo applications. Ceramic tube and solid 
state designs available in very wideband rf/ 
low-pass video and pulse, high power ,or low 
noise amplifiers. Look to C-CORforthestate
of-the-art in low distortion,highoutput/broad
band I inear amplifiers. 

C-E ELCTRNS., Div. Ametek, 363 W. Glenside Ave., Glenside, 
Pa. 19038, Tel: (215) TU 7-8900; Sis. Mgr: N. 
Kohl ..... FSC No. 25916 

C.E. WIRE CO., 4011 McClure Ct., Ft. Wayne, Ind. 46809, Tel: 
219-747-0973 

1< C-59 water base high temp. adhesive-Chemelex, Inc. 
C-THRU RULER CO., 6 Britton Dr" Bloomfield, Conn. 06002, 

Tel: 203-243-0303; Sis. Mgr: J.R. Zachs ..... FSC 
No. 73539 • 

• CAL·R, INC., California Resistor Div., 1601 Olympic Blvd., Santa 
Monica, Calif. 90404, Tel: 213 ·451·9761, TWX: 910·343·6966; 
V. P. Sis: J. R. Winn ........ FSC No. 14193 ,. .. ................ Pg. 2360 

Ala Huntsviller Twentieth Century Mktg" 2603 Artie 
St., S.W., 205-536-1596 

Cal Oakland, F .W. Moulthrop & Assoc., 1530 East 12th 
St., 415-261-7676 

III Chicago, Technical Devices, Inc., 6416 N. Central 
Ave., 312-774-8252 

Ind Ft. Wayne, Menze Sis., 6010 Lower Huntington Rd., 
219-747-5616 

Md Rockville, Quality Components, Box 711, 301-933-
1623 

Mass Boston, R.H. Whit~head Assoc" Statler OfficeBld£., 
Rm. 481, 617-542-7676 

Mich Westland, Mjltimore Sis., J4142 Fountain Dr., 313-
261-8117 

Minn Minnetonka, LH. Ayre Assoc., Inc., 5509 Eden 
Prairie Rd., 612-935-2191 

Mo St. Louis, J. Durbin Co., 10700 Manchester Rd.,314-
966-3003 

NJ Cherry Hill, Quality Components of N.J., Box 586, 
6U~-42~-6266 

Teaneck .. Electra MecAssoc., Inc.,1258 Teaneck Rd., 
201-837-4262 

NY Clarence, Rep Tech, Inc., Box 156, 716-684-6250 
SYracuse, Rep Tech, Inc., Box 98, Pickard Bldg.,315-

454-0761 
Ohio Dayton, COy Co., Box 2078, Kettering Sta., 513-

434-3421 
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-----------...... ---1 MANUFACTURERS' SALES OFFICES' TRADE NAMES •.• 
are Portland, R. Legg Co., 4475 S.W; Scholls Ferry Rd., 

503-292-8824 
Tex Dallas, Hillman Enterprises, 3505 Turtle Creek Blvd 

214-521-9907 
Utah Salt Lake City, Western Sis. Assoc., 1399 South 700, 

£',801-486-7251 
EXP: Cal, Santa Monica, Trans World Trade, Box 1037, 

213-472-0444 
NY, New York, Machine & Prods. Co., 52 Wall St., 

(2]2) WH 4-4370 
• CAL·R, INC., CapaCitor Div., 1601 Olympic Blvd., Santa Monica, 

Calif. 90404, Tel: 213·451·9761, TWX: 910·343-6966; Sis. Mgl: 
J. R. Winn ........ FSC No. 14193 ............................................ Pg. 613 

Ala HuntSVille, Twentieth. Century Mktg., 2603 Artie 
St., S.W" 205-536-1596 

Cal Oakland, F.W. Moulthrop & Assoc., 1530 East 12th 
St., 415-261-7676 

Colo Denver, B.E. Russell Co., 8112 Grant St., 303-
288-2994 

Conn Milford, Todino Engrg. 5ls.r 132 New Haven Ave., 
203-874-6643 

III Chicago, Technical Devices! Inc'r 6416 N. Celltral 
Ave" 312-774-8252 

Ind Ft. Wayne, Menze Sis., 6010 Lower Huntington Rd., 
219-747-5616 

Md Rockville, Quality Components, Box 711, 301-933-
1623 

Mass Needham Hgts" Todino Engrg. 515., 50 Kearney 
Rd., 617-444-7925 

Mich Westland, .Miltimore Sis., 34142 Fountain Dr., 313-
261-8117 

Minn Minnetonkar T .H. Ayre Assocs., Inc., 5509 Eden 
Prairie Rd., 612-935-2191 

NJ Teaneck, Electra Mec Assocs,!lnc.,1258 Teaneck Rd.~ 
201-837-4262 

NM Albuquerque, !:.Icom, Inc" ,U9 ~an Pablo, .':i.E., 
505-256-3663 

NY Clarence, Rep Tech, Box 156, 716-684-6250 
Syracuse, Rep Tech, Box 98, Pickard Bldg., 315-

454-0761 
Ohio Dayton, COY Co., Box 2078, Kettering Sta., 513-

434-3421 
Pa GlenSide, Elcom, Inc., 130 S. Easton Rd., 215-885-

1325 
Tex Dallas, Hillman Enterprises, 3505 Turtle Creek Blvd 

214-521-9907 
Wash Seattle, :~\Vionjcs Liaison, Inc., 6770 Perimeter Rd., 

5.,(206) RO 7-3870 
EXP: NY, New York, B. Freudenberg Co., 50 Rockefeller 

Plaza, (212) PL 7-9130 
NY, New York, Macl1ine &. Prods. Co., 52 Wall St., 

(212) WH 4-4370 
FOR: Can, Montreal, Que., Electronic Mktg. Co" 3600 

Barclay Ave., 514-739-3206 
• CAL·R, INC., Thermonetics Div., 1601 Olympic 8lvd., Santa 

Monica, calif. 90404, Tel: 213·451·9761, TWX: 910·343'69&&; 
Sis. Mgr: R. Dankert ........ FSC No. 14193 ............ Pg.2799 

Ala Huntsville, Twentieth Century Mktg.,lnc.,2603Artie 
St., S.W" 205-536-1596 

Cal Oakland, F.W. Moulthrop & Assoc" 1530 East 12th 
St" 415-261-7676 

Ind Ft. WaYne, Menze Sls" 6010 Lower Huntington Rd., 
219-747-5616 

Md Rockville, Quality Components, Box 711,301-933-

Mass 

Mich 

Minn 

Mo 

NJ 

NY 

Ohio 

1623 
Boston, R.H. Whitehead Assocs., Statler Office Bldg., 

Rm. 481,617-542-7676 
Westland, Miltimore Sls.,34142 Fountain Dr., 313-

261-8117 
Minnetonkat T,H. Ayre Assoc., Inc. t 5509 Eden 

Prairie Rd" 612-935-2191 
St. Louis, J. Durbin Co., 10700 Manchester Rd,,314-

966-}003 
Cherry Hill, Quality Components of N.J., Box 586, 

609-428-6266 
Teaneck/ Electra Mec Assoes.r lnc.,1258 Teaneck Rd., 

201-837-4262 
Clarence, Rep Tech, Box 156, 716-684-6250 
Syracuse, Rep Tech, Box 98,Pickard Bldg.,315-454-

0761 
Dayton, COy Co., Box 2078, Kettering Sta., 513-

434-3421 
N. Olmstead, J. Cutts Sis. Co" 24039 Ambour Dr" 

216-777-0992 
are Portland, R. legg Co" 4475 S.W. Scholls Ferry Rd" 

503-292-8824 
Tex Dallas, Hillman Enterprises, 3505 Turtle Creek 

Blvd., (214) LA 1-9907 
C.B.C. INDS., INC" 2601 N. Howard St., Philadelphia, Pa. 19133, 

Tel: (215) GA 3-2797; Sis. Mgr: C. Beckman 
CBS LABS., High Ridge Rd" Stamford, Conn. 06905, Tel: 203-

327-2000; Sis. Mgr: M. Simmons 
* CC-4 printed circuit board· Photocircuits Corp. 
CCA ELCTRNS. CORP., 716 Jersey Ave., Gloucester, N.J.08030, 

Tel: 609-456-1716; Sis. Mgr: B. Wise 
C & 0 BATTERIES DIV., Eltra Corp., Washington & Cherry 

Sts., Conshohocken, Pa. 19428, Tel: 215-828-9000, 
TWX: 510-660-8436; Sis. Mgr: H.E. Jensen 

• COM terminal blocks - Curtis Development & Mfg. Co. 
*C-E RIVETS rivets - Stimpson Co., Inc. 

• CEA, Div. Berldeonics, Inc., 1221 S. Shamrock, Monrovia, Calif. 
91016, Tel: 213·359-9261; Pres: J. A. Ross ........ FSC No. 04932 

....................................................................... Pgs. 1873·188! 
Ala Huntsville, Mekco Assoc., Inc" Holiday Off. Gtr., 

205-881-3721 
Ariz Scottsdale, Vinson Assocs" 44 E, Indian School Rd., 

602-947-7371 
Cal Redwood City, Long & Assoc., Inc., 505 Middlefield 

Rd., 415-369-3324 

* Trade Name - See Mfr. Listing 

Colo Englewood, Vinson Assoc., Inc., )600 S. Lincoln, 
303-789-2203 

Fla Indialantic, Mekco Assoc'i Inc., liS Fifth Ave,,305-
723-6924 

Orlando, Mekco Assoc., Inc., 1000 Woodcock Rd., 
305-841-2215 

Md Baltimore, 5 & 5 Assocs., Inc., 301-828-8097 
Bethesda t S & S Assocs., Inc" 7720 Wisconsin Ave., 

301-654-2420 
Mich Detroit, Carter, McCormic & Peirce, Inc., 16239 

Wyoming, 313-863-4600 
Mfnn Minneapolis, Systems Engrg. Assoc., 3040 Snelling 

Ave., 5., 612-729-6161 
NH Manchester, Engineering Assoc. of New England, 

Inc., 319 Lincoln St., 603-623-7294 
NM Albuquerque, Vinson Assoc., ~nc., Box 3295, Sta, 

0" 505-298-7442 
NC Burlington, Mekco Assoc" Inc. t 100-B Lindsey,919-

226-7177 
Ohio Cleveland, Carter t McCormic & Peirce, Inc., 3691 

Lee Rd., 216-921-1360 
Dayton, Carter 1 McCormic & Peirce, Inc., 3406 N. 

Main, 513-278-5873 
Pa King of Prussia t S & S Assocs" Inc./Boro Line Rd" 

215-265-3450 
T ex Richardson, Lear & Assocs., Box 1266, 214-231-7696 
Wash Seattle, Dewar Assocs., 6361 First Ave., S., 206-

763-2233 
EXP: Cal, Los Angeles, Trans-World Trade, 11973 San 

Vincente Blvd., 213-472-0444 
CE-JA SPRINGS, INC., 169 Day St., Newington, Conn. 06111, Tel: 

203-522-1911; Gen'l. Mgr: G.J. Wassell • 
C.E.M. CO., INC., 24 School St., Danielson, Conn. 06239, Tel: 

203-774-8571; Sis. Mgr: R.J. Harrington ..... FSC 
No. UU2~7 

CES ELCTRNS.,2968 Avenue Z, BrooklYn, N.Y. 11235, Sis. Mgr: 
S. Chase 

* CES-l-RAD irradiators-American Nuclear Corp. 
C-F ELCTRNS., INC., 14707 Keswick St .. Van Nuys, Calif., Tel: 

213-781-3849; Sis. Mgr: B.M. Barton; FSC 21551 
C-F NETWORKS, INC., 3102 North 29th Ave., Phoenix, Ariz. 

85017, Tel: 602-253-5145; Sis. Mgr: H.L. Fulk 
CF & I STEEL CORP., P.O. Box 1920, Denver, Colo. 80201, 

Pres: F.A. Fielder 
C.G.S. SCIENTIFIC CORP., Lawrence Div., Industrial Blvd., 

Southampton, Pa.18966, Tel: 215-355-5500; Sis. Mgr: 
T. Burcaw .. , .. FSC No. 17186 

CGS UNITS, INC., 73 Saginaw Dr., Rochester, N.Y. 14623, Tel: 
716-244-2080; Sis. Mgr: R.B. Taylor 

* C-H educational prods. - Columbia-Hallowell 
*CH-AMP connectors - Amp Inc. 
*CHAcMP tool - Amp Inc. 
*CHO-BOND conductive adheSives & caulks - Chomerics, Ille. 
*CHO-FOAM emi/rfi shieldi 19 foam - Chomerics, 1,1e. 
*CHO-SEAL emijrfi shielding material - Chomerics, 1.1C. 
*CHO-SI L eml/rfi shieldi.lg material - Chomerics,1.1C. 
*CHO-WELT emi/rfi strip gasket - Chromerics, Ilc. 
* CHP ac torque motors - Hobbs Mfg. Co. 
*Cl SERIES bi-directio,lal counters - Data Technology, lilc. 
*CIR-CABLE fleXible circuits - FleXible Products, Inc. 
*eIR-FLEX flexible circuits - Flexible Products, Illc. 

• C & K COMPONENTS, INC., 103 Morse St., Watertown, Mass. 
02172, Tel: 617·926·0800; Sis. Mgr: M. M. Kincaid ........ Fsc No. 
09353 .......................... .. ................................. Pgs. 2697·2699 

Ala HuntSVille, NBS, Inc., Box 1343, 205-881-3175 
Ariz Scottsdale, Engineering Sis, Assoc., Box 544, 602-

Cal 
945-5781 

Los Altos, Ewing-Foley, Inc., Box 1107, 415-941-
4525 

Los Angeles, Universal Components CO.,2330West
wood Blvd., 213-474-1537 

Conn Madison, At.M Elctrn. Reps., Inc./ Aileen Dr., 203-

F'la 

Ga 

Md 

245-1031 
Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd 

St., 205-584-0650 
Orlando, NBS, Inc., 2813 Primrose Ct., 205-423-

4856 
Marietta, NBS, Inc., 893 Church St., N.W., 404-

422-6067 
RockVille, O.uality Comp., Inc., Box 7ll, 301-933-

1623 
Mass Needham, A&M Eletm. Reps., Inc., Box 73, 617-

III 
444-8170 

Chicago, Ellinger Sis. Corp., 6580 N. Northwest 
Hwy., 312-763-1570 

Iowa Clariont Ellinger Sis. Corp" 309 Fourth Ave., 5.E.r 
515-532-3218 

Mich Royal Oak, R.H. Jackson Co., 200 S. Washington 
Ave., 313-542-5059 

Minn Hopkins. Beta Engrg. CO.r 128 Jackson Ave., W.r 

Mo 

NJ 

NY 

Ohio 

Tex 

612-938-2551 
St. Louis, Ellinger Sis. Corp., 4969 Bancroft St., 

, 314-481-5568 
Cher669_~~~:6~66Iity Camp. Co. of N.J., Box 586, 

Latham, L-Tron Corp., Box 144, 518-785-5032 
Mt. Vernon, D. $onkin Assocs., Inc. t 10 Fiske Pl., 

914-668-9809 
Rochester l L- TrOll Corp., 140 Keller St" 716-436-

4410 
Skaneateles, L-Tron Corp., Box 147, 315·685-6172 
Dayton, Gibson Elctrns. Mktg. Co.,. 5335 Far Hills 

Ave., 513-434-7860 
Hudson, Gibson Elctrns. Mktg. Co., 77 Maple Dr., 

216-653-2900 
Dallas, R.F. Kimball Co., 5531 DYer St., 214-363-

5432 
Utah Salt Lake City, Arrowhead Sis. Corp., 1966 West 

6255,5.,801-298-2751 

eem/1969 



· .. including Fedoral Supply Codes (FSC) where available 

Wash Seattle, J.B, Jolly Co., Pier 59, 206-624-2152 
FOR: Can, Pierretonds, Que., Atkinson & Vail, Ltd./13189 

Shelborne St., 514-626-6511 
Can, Willowdale, OnL, Atkinson & Vail, Ltd" 5 

Allenbury Gardens, 416-225-7494 
*eLF fuses - General Electric Co. 
*C-L-P cross-linked polyethylene - Simplex Wire & Cable Co, 
*C-L-X welded metallic sheathed - Simplex Wire & Cable Co. 
• CMC lGOMPUTER MEAS. CO.), Div. Pacific Inds., 12970 Bradle 

Ave., san FernandO, Calif. 91342, Tel: 213·367·2161, 1WX: 910 
496·1487; Sis. Mgr: L. Arnold ...... FSG No. 02979 Pgs.1352·135 

Ari-z Phoenix, Barnhill Assocs., 4900 E. Indian School 
Rd., 602-959-2115 

Colo Denver, Barnhi II Assocs.,1l70 S. Siler idan,303-934-
5505 

Fla Ft. Lauderdale, Beacon Elctrn. Assocs., Inc.t 417 
Northwest 28th St., 305-564-4298 

Maitland, Beacon Elctrn. Assocs., InG. t 540 S. Mait
land Ave., 305-647 -3498 

Ga Atlanta, Beacon E!etrn. Assocs" Inc., 2285 Peach-
tree Rd., N.E., 404-351-3654 

III Chicago, Midwest Elctrns. Sis., 5707 W. Division 
St •• 312-626-0030 

Ind Indianapolis, Midwest Elctrns. Sis" 5462 East 40th 
St., 13m LI 7-3259 

Kans Overland Park, Palatine Engrg. Sis., 7520West63rd 
St., 913-262-5643 

Md Kensin~ton, Electronic Mktg, Assocs., 11501 Huff 
Ct .. 30]-946-0300 

Mich Birmingham, Electro-Mation Assocs" 1137 Cole 
St., (313) MI 7-2480 

Minn Minneapolis, E.C. Elctrns. Sls.J 10108 Abbott Ave., 
S.,612-888-4626 

Mo St. LouiS, Palatine Engrg. Sis., Inc., 2050 Woodson 
Rd., 314-426-7055 

NM Albuquerque, Barnhill Assocs" Inc., 827 Penn-
sylvania, N.E., 505-265-7766 

NY Liverpooll NACO Elctrns'l 119 Luther Ave' l 315-
474-7481 

Poughkeepsie, NACO Elctrns., 14 Lori St.,914-462-
2730 

Rochester, NACO Elctrns., 74 Park Ave., 716-473-
4169 

Utica, NACO Elctrns.,.2631 Edgewood Rd., 315-732-
1801 

NC Jamestownl Beacon Elctrn. Assocs., Inc., 305 Green-
way St., 919-454-1010 

Ohio Day toni B. Hocker & Assocs., 1400 Devereux Dr., 
513-298-8638 

Pa King of ~russia, Electronic Mktg. Assocs. , 210 God-
dard Blvd., 215-265-1600 

Tex Houston, Barnhill Assocs., Inc., 3810 Westheimer I 
713-621-0040 

Richardson, Barnhill Assocs., Inc., 507 B. Bishop 
St .. 214-231-2573 

Wise Waukesha, Midwest Elctrns. SI s., 1317 Garfield Ave., 
414-542-5129 

• CML, INC., Sub. Tenney Engrg., Inc., 350 Leland Ave., Plainfield, 
N. J. 07062, Tel: 210·7545502, 1WX: 710·997·9529; Sis. Mgr: 
E. Lavine .... ,.,.FSG No. 13847 .......... , ................... Pgs. 1888·1893 

Ala HuntSVille, R. Attaway Co., 900 Bob Wallace Ave., 
205-534-2811 

Cal Hollywood, IFM-South, 3455 Cahuenga Blvd., 213-
469-1641 

MI. View, IFM-North, 2269 Old Middlefield Way, 
415-961-2828 

Fla Orlando, R. Attaway Co., 51-53 E. Rob inson St., 305-
424-9983 

III Chicago, L.F. Green & Assocs' l 521~ W. Diversey 
'Ave., 312-286-6824 

Mass Attleboro, Electronic Sis. of New Englalld, Box 276, 
617-222-4078 

Mich Southfield, Twin Region Elctrn. Sls'l Inc' l 29563 
Northwestern Hwy., 313-358-4480 

Minn Minneapolis, L.F. Green & Assocs., 6225 University 
Ave., N.E., 612-781-1611 

NM Taos, Dyma Engrg" Inc., Box 51, Rte. 1,505-758-
2686 

NY Woodbury, Sweeney & Co" Inc., #5 Fox Meadow Ct., 
516-692-4222 

NC Winston-Salem, RADCO Co., 614 Nissen Bldg., 919-
722-9671 

Ohio Cleveland, Twin Region Elctrn. Sls" Inc., 21010 
Center Ridge Rd., 216-331-7650 

Dayton, Twin Region Elctrn.Sls.,lnc,,3864Ketterlng 
Blvd., 513-434-8000 

Okla Tulsa, J.E. Dyer Co., Inc., Box 1226, 918-742-8832 
Ore Beaverton, N.R, Schultz Co., Inc., Box 156 
Pa Fairview Village, Acromatix Assocs" Inc., Box 271, 

215-279-0377 
Pittsburgh, Twin Region Elctrn. Sis., Inc' l 201 Penn 

Center Blvd., 412-824-1120 
Tex Dallas, True Technology Co., 12016 Fieldwood La., 

(214) AD 9-7741 
Va Arlington, Gans-Fryling, Inc., 2030 16th St., N., 703-

527-3262 
Wash Bellevue, N.R. Schultz Co., Il1c., 305112th Ave., N.E., 

206-454-5224 
Wisc Waukesha, L.F. Green & Assoc., 830 Plateau,414-

786-3678 
*C-P BATTERY CHARGER constant potential battery charge 

-Power Conversion Products, Inc, 
C/P CORP., RFD #3, Newberry, S.C. 29108, Tel: 803-276-5504; 

Sis. Mgr: J.W. Bouvy ...... FSC No. 26357 
CP ELECTRONICS, INC., 2851 Southeastern Ave., Columbus, Ind. 

47201, Tel: 812-372-4471, TWX: 810-352-1281; Sis. 
Mgr: J.H. Weaver 

*ePE p'article electrophoresis sys. - Beckman Instruments, Inc. 
*CPPC sY,lchros & servo motors - ClittOll 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

CRC CHEMICALS, Div. C.J. Webb, Dresher, Pa.19025, Tel: 215-
646-3800; 515. Mgr: H.C. Lovell 

*CRC 2-26 displaces moisture - CRC Che",icals 
*c-RITE numeric readout - James Electrollics Inc. 
*CRR controlled rectifier ringer - Warren Communications 
*C/ S,2, MARKERS cable/wire marking - Electrovert,lnc. 
* en automatic test equip; - Dalmo Victor 
• GTS OF ASHVILLE, INC., Mills Gap Rd., Skyland, N. G. 28776, 

Tel: 704 - 684-6451, 1WX: 510-935·0059 ............... .. 
.......................... Pgs. 1077, 1591,2355, 2456, 2457, 2700 

• GTS OF 8ERNE, INC., 406 Parr Rd., Berne, Ind. 46711, Tel: 
219·589·3111, 1WX: 810·323-1580; Sis. Mgr: G. B. Ereksoo 

..... ,., .... , ...... Pgs. 1077, 1591,2355,2456,2457, 2700 
AI, Hunto"lie, NBS, Inc., Box 1343,105-881-3175 
Ariz Phoenix, Hecht, Henschen & Assoc" Box 21166,602_ 

275-4411 
Cal Burlingame, J. Logan & Assocs" 801 Mahler 

Rd., 415-697-6100 
San Diego, AD Elctrns., 7969Engineer Rd., 714-278-

9260 
S. Pasadena, Chicago Telephone of Calif., Inc., 1010 

>ycamore Ave., (2131 CL 5-7186 
Colo Denver, Electronic Comps.Sls.,Box22011,303-771-

6200 
Littleton, Electronic Comps. Sis., 2340 W. Main, 

303-798-8481 
Conn N. Haven, CompRep Assocs./lnc., 14 Bowling Green 

Ave., 203-239-9762 
t--Ia H. Lauderdale, NBS, Inc., 4150 Southwest 23rd St., 

305-584-0650 
Ga Marietta, NBS, Inc., 893 Church St., N.W., 404-

422-6067 
Ind Elkhart, CTS Corp., 1142 W. Beardsley Ave., (219) 

JA 3-0210 
Mass Needham, CompRep Assocs'l Inc.,l1l6 Great Plain 

Ave., Tel: 444-2484 
Mich Southfield, J.L. MontgomerYI Inc./24001 Southfield 

Rd., 313-358-2616 
Minn Minneapolis, R.W. Marshall Co., 6106 Excelsior 

Blvd., T .1: 929-0457 
Mo Hazelwood, Poly~Onicsf Inc., 47 Village Sq. Shopp-

ing Ctr., TE 7-0597 
NJ Cherry Hill, CTS Corp., Box 322, 609-424-1207 
NM Albuquerque, J. Fergesen, 209 San Pablo, S.E., 

505-256-3663 
NY Jamaica, S-J Sales Assocs., Inc., 148-05 Archer 

Ave., 212-291-3232 
Rhinebeck, CTS Corp., Box 386 
Syracuse, Nycom, Inc., 2002 Teall Ave., 315-437-

8343 
NC Skyland, CTS Asheville, Inc., Mills Gap Rd., 704-

684-6451 
Ohio Cincinnati / Baehr, Greenleaf & Assocs., 9505 Mont~ 

gome'y Rd., Tel: 891-3827 
Cleveland, Baehr, G reenJeaf & Assocs. 1 14700 Detroit 

Ave., 216-221-9030 
Upper Arl ington, N.E. Baker, Box 5722, 614-486-4046 
Xenia, E.W. Miller, 3350 Maplewood Dr., 513-426-

5485 
are Portland, R. Legg Co., Box 25327, Tel: 292-8824 
Pa Pittsburgh, Covert & Newman Co. / 300 Mt. Lebanon 

Blvd., Tel: 563-0303 
Tex Addison, Parvin 515. Co., Box 307, 214-239-9148 
Utah Salt Lake City, D. Richins, Box 2066, 801-262-3700 

• GTS OF CANADA, LTD., 80 Thomas St., Streets,ille, Onl., Can., 
Tel: 416·826·1141; Industrial Sis. Mgr: A. S. Mackie, Resistor 
Sis. Mgr: C. H. Odd .... Pgs. 1077, 1591,2355,2456,2457,2700 

Ala HuntSVIlle, Nlj~, Inc., 9UL tlob Wallace Ave" !:I., '05-
536-7786 

Ariz ::'cottsdale, AK./ fl::.t; I Inc., 14 1::. • .::.tetson Dr. 
Cal Burlingame, J. Logan & Assocs., 801 Mahler Rd., 

Colo 

l..onn 

Ga 

Ind 

Kans 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

14151 OX 7-6100 
S. Pasadena/ Chicago Telephone of Calif./ Inc' l 1010 

Sycamore Ave., 213-254-9141 
Littleton, Electronic Component Sales, 2340 W. 

N. H~~~~:\:;~~-7:~~8i8s1S0CSH 14 tlowling lireen 
Ave., 203-239-9762 

Ft. Lauderdale, NBS, Inc., 506 Southwest 24th St" 
305-524-6403 

Or lando, NBS, Inc., 3524 Devonswood Dr., 305-423-
4856 • 

Kennesaw l NBS, Inc., 4500 Bells Ferry Rd., 404-
926-6324 

Elkhart, CTS Corp., 1142 W. Beardsley Ave., 219-
523-0210 

Leawood I Poly-Onics, Inc., 4434 West 90th Terr Of 

(913) NI 8-4173 
Needham, Camp Rep Assocs.,lnc., lU6 GreatPlain 

Ave., 617-444-2484 
8irmingllam, J.L. Montgomery Co., 770 S. Adams 

Rd., 313-642-8060 
Minneapolis l R.W, Marshall Co., 6106 Excelsior 

Blvd., 612-929-0457 
Hazelwood, Poly-Onics,lnc.,47 VillageSq.Shopping 

Ctr., 314-837-0597 
Cherry Hill, CTS Corp., Box· 322, 609-424-1207 
Metuchen, B.G. Beck, 375 Plainfield Rd., 12011 LI 

8-0610 
Albuquerque, Electronic Compo SIs., Inc" 3119 

Graceland, N.E" 505-243-8378 
Jamaica, S-J Sales Assocs., Inc./ 148~05 Archer 

Ave., (212) AX 1-3232 
Khinebeck, CTS Corp., Box 386, 914-876-6717 
Skyland, CTS of AsheVille, Inc., Mills Gap Rd., 

704-684-6451 
Cincinnati l Baehr, Greenleaf & Assocs., 9505 Mont

gomery Rd" Tel: 891-3827 
Cleveland, Baeh r / Greenleaf& Assocs.,14700 Detroit 

Ave., 216-221-9030 

C&K·CTS 

Xenia, Baehr, Greenleaf & Assocs., 3350 Maple
wood Dr., 513-426-5485 

are Portland, R. Legg Co., Box F5327, 503-292-8824 
Pa Pittsburgh, Covert & Newman, 300 Mount Lebanon 

Blvd. 
T ex Addison, Parvin Sales Co., Box 307,214-363-6822 
Utah Salt Lake City, Electronic Compo Sis., Inc., Box 

2066,801-262-3700 
• GTS of ELKHART, INC., 1142 W. Beardsley Ave., Elkhart, Ind. 

46514, Tel: (502) JA 3·0210, 1WX: 810·294·2256 ...................... .. 
................ Pgs. 1077, 1591, 2355, 2456, 2457, 2700 

• CTS CORP., 905 N. West Blvd., Elkhart, Ind. 46514, Tel: 219· 
293·7511, 1WX: 810·294·2256; Sis. Mgr: R. A. Stackhouse ... , 

........... Pgs. 1077, 1591, 2355, 2456, 2457, 2700 
Ala Huntsville, NBS, Inc., Box 1343,205-881-3175 
Ariz Phoenix, Hecht, Henschen & Assoc., Box21166,602-

275-4411 
Cal Burlingame, J. Logan & Assoc' l 801-0 Mahler Rd" 

415-697-6100 • 
San Diego, A.D. Elctrns., 7969 Engineer Rd., 714-

278-9260 
S. Pasadena, CTS Elctrns.,Jnc'f 1010 Sycamore Ave., 

213-254-9141 
Colo Denver, Elcom Sis., Inc., Box 22011, 303-771-6200 
Conn N. Haven, CompRep Assocs., Inc., 14 Bowling Green 

Ave., 203-239-9762 
Fla Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd St" 

305-584-0650 
Orlando, NBS, Inc.,2813 PrimroseCt.,305-423-4856 

Ga Marietta, NBS, Inc., 893 Church St" N.W., 404-422-
6067 

Kans Leawood, Poly-Onics, Inc./ 4434 West 90th Terr., 
913-648-4173 

Mass Needham, Comp Rep Assoc., Inc. t 1116 Great Plain 
Ave" 617-444-2484 

Mich Southfield, J.L. Montgomery, Inc., 24001 Southfield 
Rd., 313-358-2616 

Minn Minneapolis, R.W. Marshall Co" 6106 Excelsior 
Blvd., 612-929-0457 

Mo Hazelwood, Poly-Onics, Inc., 47 Village Sq. Shpg. 
Ctr., 314-837-0597 

NJ Cherry Hill, CTS Corp., Box 322, 609-424-1207 
NM AlbUQuerQue, Elcom Sis., Inc., 209 San Pablo S.E" 

505-256-3663 
NY Khinebeck, CTS Corp., Box 386, 914-876-6717 

Syracuse, Nycom, Inc., 2002 Teal! Ave., 315-437-
8343 

NC Skyland, CTS of Asheville, Mills Gap Rd., 704-684-
6451 

Ohio Cincinnati, Baehr, Greenleaf & Assoc"f 9505 Mont-
gomery Rd., 513-891-3827 

Cleveland, Baehr, Greenleaf & Assoc., 14700 Detr'oit 
Ave., 216-221-9030 

Columbus, Baeh r, Greenleaf& Assoc., Box 5722, 614-
486-4046 

Xenia, Baehr ,Greenleaf& Assoc.,3350 Maplewood 
Drive, 513-426-5485 

are Portland, R. Legg Co., Box 25327, 503-292-8824 
Pa Pittsburgh, Covert &Newman Co., 300 Mt. Lebanon 

Blvd., 412-563-0303 
Tex Addison, Parvin Sis., Box 307, 214-239-9148 
Utah Salt Lake City, Elcom Sis., Inc., 4480 Camille Dr., 

801-278-6044 
• GTS ELCTRNS., ING., 1010 Sycamore Ave., S. Pasadena, Calif. 

91030, Tel: 213·254·9141, 1WX: 910·321-4060; Sis. Mgr: R. L. 
Hardin ....... FSC No. 11237 .......................................... . 

..... Pgs. 1077, 1591,2355,2456,2457,2700 
Ala HuntSVille, NBS, Inc., Box 1343, 205-881-3175 
Ariz Phoenix, Hecht, Henschen & Assoc., Box 21166,602-

275-4411 
Cal Burlingame, J. Logan & Assocs., 801 Mahler 

Rd., 415-697-6100 
Colo Denver, Electronic Comps.Sls.,Box22011,303-771-

6200 
Conn North Haven, CompRep Assocs., Inc., 14 Bowling 

Green Ave., 203-239-9762 
Fla Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd St., 

305-584-0650 
Orlando, NBS, Inc" 2813 Primrose Ct., 305-423-

4856 
Ga Marietta, NBS, Inc., 893 Church St., N.W" 404-422-

6067 
Kans Leawood, Poly-Oni(;s, 4434 West 90th Terr., 913-

648-4173 
Mass Needham l CompRep'Assocs., Inc" lU6 Great Plain 

Ave., 617-444-2484 
Mich Southfield, J.L. Montgomery, Ine. / 24001 Southfield 

Rd., 313-358-2616 
Minn MinneapoliS, R.W. Marshall Co., 6106 Excelsior 

Blvd" 612-929-0457 
Mo Hazelwood, Poly-Onies, Inc' l 47 Village Sq. Shopp-

ing Ctr., 314-837-0597 
NJ Cherry Hill, CTS Corp., Box 322, 609-424-1207 
NM Albuquerque, Electronic Components SIs., 209 San 

Pablo, S.E., 505-344-3987 
NY Jamaica, S-J Sales Assocs" Inc., 148-05 Archer 

Ave., 212-291-3232 
Rhinebeck, CTS Corp., Box 386, 914-876-6717 
Syracuse, Nycom, Inc., 2002 Teall Ave., 315-437-

8343 
are Portland, R. Legg Co .. Box 25327, 503-222-1353 
Pa Pittsburgh, Covert & Newman Co., 300 Mt, Lebanon 

Blvd;, 412-563-0303 
Tex Addison, Parvin Sis. Co., Addison Rd., 214-239-8886 
Utah Salt Lake City, Electronic Comps.Sls.,4480Camille 

Dr., 801-262-3700 
• CTS KNIGHTS, INC., 400 Reimana St., Sandwich, III. 60548, 

Tel: 815·786-8411, TWX: 910·642-0860; Sis. Mgr: M. E. Hinkle 
.... , ... FSC No. 75378 .......................................................... Pg. 1077 

Ala Huntsville, NBS, Inc., Box 1343, 205-881-3175 

2997 



CTS-CAL 

Ariz 

Cal 

Colo 
Conn 

Fl. 

Ga 

ill 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

are 

Pa 

Phoenix, Hecht, Henschell & Assoc., Box 21166, 602-
275-4411 ' 

Burlingame, J. Logan & Assoc., 801-0 Mahler Rd., 
415-697-6100 

San Diego, A_D. Elctrns., 7969 Engineer Rd., 714-
278-9260 

S. Pasadena, CTS Elctrns., Inc., 1010 Sycamore 
Ave., 213-254-9141 

Denver, Elcom Sis., Inc., Box 22011, 303-771-6200 
GI,\stonbury, C.K. Barton Assoc"1,343 New.London 

Tpke., 203-633-9417 
Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd St., 

305-584-0650 
Orlando, NBS, Inc.,2813PrimroseCt.,305-423-4856 
Marietta, NBS, Inc., 893 Church St., N.W" 404-422-

6067 , 
Sandwich, CTS Knights, Inc., 101 E. Church St., 

815-786-8411 
Needham, Camp Rep Assoc., Inc., 1116 Great Plain 

Ave., 617-444-2484 
Southfield, J.L. Montgomery" Inc., 24001 Southfield 

Rd., 313-358-2616 
Minneapolis, J. Lee Co., 4241 Toledo Ave., S., 

612-920-1525 
Raytown, R.R. Burton Sis. Co., 9915 East 63rd St., 

816-358-5;370 
St. Louis, R.R. Burton Sls.Co.,104140akAve., 314-

429-7327 
Cherry Hill, CTS Corp., Box 322, 609-424-1207 
Springfield, F.F _Sylvester Assoc., Box207 ,201-376-

3324 
Albuquerque, Eleom Sis./ Inc., 209 San Pablo 5,E., 

505-256-3663 
Great Neck, F.F. Sylvester Assoc., 260 Northern 

Blvd., 212-539-6011 
Rhinebeck, CTS Corp., Box 386, 914-876-6717 
Syracuse, E.W. Stone Co" Inc., 308 Merritt Ave., 

315-469-6688 
Skyland, CTS of Asheville, Mills Gap Rd., 704-684-

6451 
Cincinnnatl, Sheridan Assoc./ Inc., Box 37646, 513-

761-5432 
Cleveland, Sheridan Assoc., I nc., Box 8226, 216-237-

9145 
Dayton, Sheridan Assoc., Inc., Box 37,513-277-8911 
Portland, Richard Legg Co., Box 25327, 503-292-

8824 
Pittsburgh, Sheridan Assoc., Inc" 201 Penn etr. 

Blvd., 412-243-6655 
Tex Addison, Parvin Sis., Box 307, 214-239-9148 
Utah Salt Lake City, Elcom Sis., Inc., 4480 Camille Dr., 

801-278-4489 
EXP: III, Sandwich, CTS Knights, Inc., 400 Reimana St., 

815-786-8411 
FOR: Can, Streetsville, Ont., CTSCanada,Ltd.,80Thomas 

St. 
• CTS MICRO ELCTRNS., INC., P. O. Box 1278, Lafayette, Ind. 

47902, Tel: 312 - 463-2565, TWX: 810-342-1882 """".",,""'"'' 
"""""""",,.,, """."""Pgs. 1077, 1591,2355, 2456, 2457, 2700 

*CV-PLUG phone plugs - Switchcralt Inc. 
CoW CRYSTALS, Rt. #2, Box 22-B Marshfield, Mo. 65706 
*CABALIER loudspeakers - Empire Scientific Corp. 
*CABI NET RO L motor control - General Electric Co. 
tABLE ELEC. PRODS., INC., 234 Daboll St., Providence, R.I. 

02907, Tel: 401-781-5400; .Is. Mgr: F. Schwartz 
..... FSC No. 73545 

*CABLE MAKER terminals - Amp Inc. 
• CABLE-RAP spiral wrap - Transcon Mfg. Co. 
• CABLEMASTER DIV., Accurate Elctrns. Corp., 13215 LeaJlwell 

St., N. Hollywood, Calif. 91605, Tel: 213 - 875-0500.""".FSC No. 
07392 . """,,"",," ,,"" "." .. ,," .".".""."".""."".",,,.,,,,,,,,Pg. 1355 

Cal San Jose, White &' Co., 777 N. First St., 408-292-

Fla 

Md 

8229 
Orlando, R. Attaway Co., 51 E. Robinson St., 305-

424-9983 
Lutherville-Timonium, Naudain Assocs., Box I, 

301-252-5378 
Mich Detroitl Electro Enterprises, Inc., 10745 Morang 

NJ 
NC 

Dr., 313-886-2280 
Ridgewood, Hansen Assocs., Box 339, 201-652-7055 
Winston-Salem, Radco Co., 614 Nissen Blvd., 919-

722"9671 
Ohio Cleveland t Electro Enterprises, Inc., 861 East 222 

St., 216-261-7670 
Dayton, Electro Enterprises, Inc., 2621 Mardon Dr., 

513-426-6071 
Pa Philadelphia, Naudain Assocs., 1032 Suburban Sta. 

Bldg., 215-564-3194 
Pittsburgh l Electro Enterprjses, Inc., 201 PennCtr. 

Blvd., 412-371-8497 
Tex Houston, Brice Co., Box 13150, 713-526-3197 
Va Lynchburg, Naudain Assocs., Box 254,703-846-8044 
Wash Seattle, Paratech, Box 5427, 2U6-733-39UU 

* CABLE-MATE r.l. connectors - D-Cemco, Inc. 
• CA8TRON CORP., 1057 W. Grand Ave., Chicago, III. 60622, Tel: 

312 - 829-4282; Sis. Mgr: D. V. Fu!},,,,,,, . .FSC No. 19617 "PI. 577 
Ala Huntsville, $pace Engrg. Sis., 4306 Governors Dr. 
Cal Downey, Wieler & Co., 10842 S. Paramount Blvd., 

213-861-9223 
Sunnyvale, Wieler & CO'I 405 S. Sunnyvale Ave. 

Conn Bristol, E.E. Specialist, 281 Vera Rd., 203-584-0077 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ... 

------------------------1 Minn St. Paul, Electro Prods. Assocs., 1636 Randolph CALIFORNIA CHASSIS CO.,5445 E.Century Blvd., Lynwood,Calif. 

Mo 

NJ 
NY 

NC 

Pa 

Tex 

Ave., 612-690-ll46 90262, Tel: 213-636-9931; Sis. Mgr: F. Gonzales 
St. LOUiS, Palatine Engrg. Sls_, 2050 Woodson Rd., .. _ .. FSC No. 00675 

314-426-7055 CALIFORNIA COMPUTER PRODS., INC., 305 N. Muller St., 
Eatontown, Sonco, 201-542-1441 Anaheim, Calif. 92803, Tel: 714-774-9141, TWX: 
Great Neck, H.J. Krasner Assoc., 33 Great Neck 91O-591-ll54 ' 

Rd., 516-487-0690 CALIFORNIA ELECTRO-SCIENTIFIC CORP., 2203S.Grand Ave., 
Greensboro, $pace Engrg. Sis., 2509 Lake Shore Santa Ana, Calif_, Tel: 714-546-9550; FSC 16651 

Dr., 919-299-0987 - - - - - - - -Advertisement- - c - - - - -

Camp Hill, Sonco, Park Office Bldg., 717-761-0577 New model DP Digital printers convert any 
King of Prussia', Sanco, 107 Town Center Rd., 215- binary coded decimal (BCD) voltage infor-

265-3250 maticn into a permanent printed record.Com-
Dallas, Dannemiller-Smith, Inc., 10050 Monroe,214- patible with the new generation of miniature 

357-8247 digital voltmeters, electronic counters,. data 
Houston, Dannemiller-Smith, Inc., 5760 Rice Ave., processing systems, etc. Integrated Circuit 

713-668-4461 logic, Iloating decimal, optional printout of 
Wash Seattle, Associated Inds., 3711 S. Hudson Ave" 206- function, no ink ribbon required. Wide variety 

723-5600 of columns, characters, symbols, options. 
• CADDELL-BURNS MFG. CO., INC., 40 East2nd St., Mineola, N. Y. 3 1/2 inch panel, half rack size. Most compact, 

11501, Tel: (516) PI 6-2310 ........ FSC No. 04213 .. Pgs. 724, 725 lowest cost, lightest weight available. 
, NY Rochester, L. Hart Assocs., Box8389, 716-244-3253 
'. CADDOCK ELCTRNS., 3127 Chicago Ave., Riverside, Calif. 92507, CALIFORNIA ELCTRN. MFG. CO., P.O. Box 555, Alamo, Calif. 

94507, Tel: 415-932-3911; Sis. Mgr: S.P. Cuff ..... Tel: 714 - 683-5361; Sis. Mgr: R. Caddock ........ FSC 19647 ........ 
i ., ................................... , •••.•••••• , •.•••• ,., ••••• , ....... , •. , ...... "".Pgs. 2356-2359 FSC No. 29988 , 

Ariz Phoenix, Toward Engrg. Assoc., 4240 E. Clarendon, CALIFORNIA FINE WIRE CO., 338 S. Fourth St., Box 446, Grover 
City, Calif. 93433, Tel: 805-489-5144; Sis. Mgr: 

Cal 
602-955-3153 

Tarzana, R. Capell Co., 18376 Ventura Blvd., 213-
987-2233 

M.A_ Greenelsh 

Mass Winchester, S.C. Hooker, Inc., 2 Winchester PI., 
• CALIFORNIA INSTRS. CORP., 3511 Midway Dr., Sao Diego, Calif. 

92110, Tel: 714-224-3241; 515. Mgr: H. W. Clark .. Pgs. 1357-1359 
617-792-5482 ' Ala Huntsville, Technical Assocs., Inc., 1000 Airport 

Minn Minneapolis, F.B. Hill Co., 6110 Excelsior Blvd., Rd .. 205-881-8494 

NY 

Tex 

612-929-6727 
RockVille Centre, Rywel Sales, 100 N. Village Ave., 

(516) RO 4-2666 
Houston, Unidyne, inc., 5700 SaVOy La., (713) SU 2-, 

3060 

Ariz PhoeniX, Bishop Enterprises, 2929 E. Thomas, 602-

Cal 
265-8747 

Los Angeles, RDP Instrs" 1338 S. Atlantic Ave., 
213-263-9441 

EXP: NY I Schenectady, Madison Overseas, 1nc., Box 660, 
Palo Alto, RDP Instrs., 999 Commercial St., 415-

328-6666 
518-372-5841 

• CADILLAC QUIK AIR blowers & suction cleaners - Clements 
! Mfg. Co. 
, • CADILLAC QUIK HEAT gas blowtorches & elec. flame less 

torches - Clements Mfg. Co. 
* CADILLAC QUIK VAL indo vacuum cleaners - Clements Mfg. 
CAIG LABS., INC., 155 Sullivan La., Westbury, N.Y. 11590, Tel: 

516-742-0278; Sis. Mgr: O. Lohkemper .... FSC 13101 

- - - - - - -'-Advertisement- - - - - - -
Contact cleaners--Cramolin, a cleaner, pre
servative/anticor rosive and lubricant. Reduces 
contact resi stance by dissolving oxide fi 1m for
mations. Temp. Range - 34 degrees C to 150 
degrees C. Effective all metals and alloys. 
Stays on moving contacts. Free of acids. Long 
lasting and safe to use. New line soldering 
irons. Miniature iron weighing 3 oz. Excellent 
for test and production work. Temp. control 
of tips. 

Colo Aurora, Bishop Enterprises, 126 Del Mar Cir.,303-

Conn 

Fla 

III 

Ind 

La 

364-7361 
Handen. Instrument Consultants. Inc .• 2381 Whitney 

Ave., 203-248-4174 
Orlando, Technical Assocs./lnc., 2319 E. South St., 

305-424-5681 
Chicano. SYstems Ennrn. Assocs" 5505 N. Menard 

Ave .. 312-774-1452 
Indianapolis. SYstems Enqrq. Assocs •• 1010 East 

86th St., 317-846-2593 
Slidell, Technical Assocs./lne. , 3005 Camellia Dr., 

504-288-7122 
Mass Waban, Instrument Consultants, Inc., 81 Wyman St., 

617-969-9881 
Mich Detroit, Elias Elctrns., 26817 W. Seven Mile Rd., 

3l3-255-2111 
Minn Minneapolis, Systems Engrg.Assocs.,8633Harrison 

Mn 
S .. 612-881-6386 

Kan~a5 Citv. Harris-Hanson Co .. 7916 Paseo Blvd .. 
816-444-9494 

St. Louis, Harris-Hanson Co" 2814 S. Brentwood 
Blvd., 314-965-9895 

• CAL-A-SAL solid sal-ammoniac blocks-Shanda Labs. NJ Ridgewood, Data-Rep Assocs., Inc., 1250 Ridgewood 
CAL-POWER CORP .,140 Kansas St.,EI Segundo, Cal it. 90245, Tel: Ave., 201-447-0660 

213-772-2171, TWX: 910-348-6678; Sis. Mg~: D. NM Albuquerque, Bishop Enterprises, 1805 San Pedro, 
Harney ..... FSC No. 94660 NE .. <;0<;-2<;,-9042 

- - - - - - - - Advertisement- - - - - - - - NY Huntington Sta" Data-Rep Assocs., Inc" Box 164. 
Custom power supply specialists - Leaders in 516-423-7677 
high, frequency switching regulator design. UP II. N. Tonawanda. Labtronics. Inc .• 13568 Moyer Rd .• 
to 2.5 watts/cubic inch; less than 0.1'l, reg- 716-695-1001 
ulation; less than 20 millivolt ripple; -55"C to It Syracuse, labtronics, Inc., 130 Pickard Bldg.! 315-
f 125u C operating range. Over/undervoltage, 4<;4-9314 
and short circuit protection. Sequenced start Ohio Dayton, Instrumentation Sys.! Inc., 3481 Office Park 
and stoP. Powernormalandabnormal monitor- Dr .. 513-293-8095 
ing. Meet Mil-E-5400 and Mil-l-6181. Pa Norristown. Data-Reo Assocs .. Inc .. Box 349. 215-
- - - - - - - - - - - - - - - - - - - - - 279-8210 

CALABRO UNITRACK, Div. of Calabro Plastics, inc., 8738 W. " Pittsburgh, Essay Sis. Assocs., 201 Penn etr. Blvd., 
Chester Pike, Upper Darby, Pa. 19082, Tel: 215- 412-242-5151 
789-3820; Sis. Mgr: A.D. Calabro SC Saartansburn. Technical Assocs .. lnc .. 305 Fairlain 

- - - - - - - -Advertisement- - - - - - - - Dr., 504-288-7122 
Unitrack Circuit card guides (Patent #3231785) Tex Irving Noakes Ellgrg" 1006 N.Britain,214-255-0441 
are manufactured by Calabro Plastics, Inc' J " Houston, Noakes Engrg., 2128 W.Alabama[ 713-529-
Upper Darby, Pa. One piece molded poly- 6213 
carbonate for high strength and dimensional Va Annandale. Nine Assocs .• 7753 Patriot Dr .• 703-256-
stabi lity ... for temperatures-i>Oo to f2750F... 9105 
resistance to shock and vibration. Unitrack Wash Seattle. Arva. 1320 Prospect St.. 206-622-0177 
card guides cut assembly costs, snap in Wisc Waukesha, SYstems Enqrg. Assocs .• 420 W. Ravens-
place ... no tools required. Also, Versamount wood Hills Cir., 414-782-3388 
brackets. Hold Unitrack card guides for in-, FOR: Can. Ontario, Ont.. J. Deqroot Assocs., Box 241, 
dividual mounting. All sizes available from I Scarborough PO, 416-267-0724 
stock. Same day delivery. Free catalog and • CALIFORNIA INSTRS. CORP., Calico Div., 3511 Midway Dr., San 
samples. , Diego, Calif. 92110, Tel: 714·224-3241; Sis. Mgr: H. W. Clark 

CALBEST ELCTRNS:, 480-1 Ex~ositi~n -Bivd.~ Lo-SA~g~I~;,C~if., i ";;:i:SC N~~n:~~~~;·T~~h~i~~·I·A~~~~·;·:;·I~~:~·ii~;·iiiirl: 2~~~9 
Tel: 213-731-7291; Sis. Mgr: I. Dubin 881-8494 

*CALCOMP digital plotting systems - California Computer Ariz Phoenix, Bishop Enterprises, Box 5378, 602-265-
CALCON MFG. CORP., 100 Oakland Ave., Washington, Pa.15301, 8747 

Tel: 412-222-8190; Sis. Mgr: D.J. Hastings Cal Los Angeles, RDP Instrs., Inc., 1338 S. Atlantic 
CALIBRATED CHARTS, BataVia, N.Y. 14020, Tel: 716-343-7353; i Blvd., 213-263-9441 

Sis. Mgr: F .L. Swanson , I Palo Alto, RDP Instrs., Inc., 999 Commercial St., 
*CALFAX speciality fasteners - Tridair Industries , 415-328-6666 

,*CALICO oscilloscopes & digital multimeters - Calitornialnstrs'I' n San Diego, RDP Instrs., Inc., Box 10449, 714-224-
, CALIFORNIA AVIONICS LABS., INC., Box 701, Palo Alto, Calif. 3521 

Fla Orlando, $pace Engrg. Sis., 999 Woodcock Rd., 305- I 
94302, Tel: 415-328-7999; Pres: K.A. Hirschberg Colo Aurora, Bishop Enterprises, 493 Jamaica St., 303-

- - - - - - - -Advertisement- - - - - - - - 364-7361 
841-2271 

Kans Overland Pk., Palatine Engrg. Sis., 7520 West 

Md 
63rd St., 913-262-5643 

Silver $pring, Ansell Engrg., 816 Thayer Ave., 301-
588-4222 

Mass Acton, E.E. $pecialists, Box 956, 617-259-9200 
Mich DetrOit, Elias Elctrns., 26817 West 7 Mile Rd'.,313-

255-2111 

2998 

Write for free 8 - page catalog describlng Conn Hamden, Instrument Consultants, Inc., 2381 Whitney 
over 50 basic models of clip leads and coaxial Ave., 203-248-4174 
accessory cables for lab and industrial use. Fla Orlando, Technical Assocs., Inc' J 2319 E. South St., 
Clip lead options include copper or steel clips, 305-424-5681 
wire size and rubber or vinyl insulation. Cables III Chicago, Systems Engrg. Assocs.! 6253 Mi Iwaukee 
are offered with BNC, TNC, C, N and UHF Ave., 312-774-1452 
connectors. Ind Indianapolis, Systems Engrg. Assocs., 1010 East 
- - - - - - - - - - - - - - - - - - - - - 86th St., 317-846-2593 

* Trade-Name-See Mfr. Listing eem/1969 



_ .. including Federal Supply Codes (FSC) where available 

La 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

Ohio 

Pa 

SC 

Tex 

Va 
Wash 
Wise 

Slidell, Technical Assocs., Inc., Box 731, 504-288-
7122 

Waban, Instrument Consultants, Inc., Box 25,617-
969-9881 

Detroit, Elias Elctrns., 26817 W. Seven Mile Rd./ 
313-255-2111 

MinneapoliS, Systems Engrg. Assocs., 3040 Snelling 
Ave., 612-729-6161 

Kansas City, Harris-Hanson Co., 7916 Paseo Blvd., 
816-444-9494 

St. Louis, Harris-Hanson Co., 2814 S. Brentwood 
Blvd., 214-647-4350 

Ridgewood l Data-Rep Assocs., Inc., Box 645,201-
447-0660 

Albuquerque, Bishop Enterprises, 601 San Pedro, 
N.E,,505-255-9042 

Huntington Sta., Data-Rep Assocs'l lnc./ Box 164 1 

516-423-7677 
Syracuse, Labtronics l Inc., 130 Pickard Bldg., 315-

454-9314 
Dayton, Instrumentation Systems, Inc'l 600 Winding 

Way, 513-293-8095 
Norristown, Data-Rep Assocs., Inc., Box 349, 215-

279-8210 
Pittsburgh l Essay Sales Assocs., 201 Penn Ctr . Blvd" 

412-242-5151 
Spartanburg/ Technical Assocs./ Inc., Box 5583, 

803-585-3864 
Houston, Noakes Engrg., Box 36258, 713-529-6213 
I rving, Noakes Engrg., Box 968,214-255-0441 
Annandale, Nine Assocs., Box 328, 703-256-9105 
Seattle, Arva, Inc., 1320 Prospect St., 206-622-0177 
Waukesha, Systems Engrg. Assocs., Box 526, 414-

782-3388 
FOR: Cao, Scarborough, Ont., J, DeGroot Assocs., Box 

241,416-267-0724 
• CALIFORNIA INSTRS. CORP., Elin Div., 3511 Midway Dr., Sa 

Diego, Calif_ 92110, Tel: 714 - 224-3241; Sis. Mgr: H. W. Clar 
........ FSC No. 16067 . .. ........................ Pg. 135 

Ala Huntsville, Technical Assocs., Inc., Box 4088/ 205-

Ariz 

Cal 

Colo 

Conn 

Fla 

III 

Ind 

La 

Mich 

Minn 

Mo 

881-8494 
Phoenix, Bishop Enterprises, Box 5378, McDowell 

sta., 602-265-8747 
Los Angeles, RDP Instrs:, Inc., 1338 S. Atlantic 

Ave., 213-263-9441 
Palo Alto, RDP Instrs., Inc., 999 Commercial St., 

415-328-6666 
San Diego, RDP Instrs., Inc., Box 10449, 714-224-

3521 
Aurora, Bishop Enterprises l 493 Jamaica St,/ 303-

364-7361 
Hamden, Instrument Consultants, Inc., 2381 Whitney 

Ave., 203-248-4174 
Orlando, Technical Assocs., Inc., 2319 E. South St., 

305-424-5681 
Chicago, Systems Engrg. Assocs., 6253 Milwaukee 

Ave., 312-774-1452 
Indianapolis, Systems Engrg. Assoc./ 1010 East 

86 St., 317-846-2593 
Slidell, Technical Assocs., Inc., Box 731, 504-288-

7lZ2 
Waban, Instrument Consultants, Inc., [:Sox L5,617-

969-9881 . 
Detroit, Elias Elctrns., 26817 W. 7 Mile Rd., 313-

255-2111 
Minneapolis, Systems Engrg. Assoc., 3040 Snelling 

Ave., 612-729-6161 
Kansas City, Harris-Hanson Co., 7916 Paseo Blvd., 

816-444-9494 
St. Louis, Harris-Hanson Co., 2.814 S. Brentwood 

Blvd., 314-647-4350 

CAL-CAR 

CALIFORNIA TESTING LABS., INC., 619 E. Washington Blvd., • CAPRI hi-fi speaker sys.- Hartley Prods. Corp. 
Los Angeles, Calif. 90015, Tel: (213) RI 7~4235; *CAPRI, MONACO, RIVIEKA electronic dimmers - Lutron 
Sis. Mgr: D.O. Remer • CAPSTAN captive standoff screw- Hartwell Corp. 

* CALIPER thickness tester - Branson Instrs. Co. *CAPSU LAR insulation system - Allis Louis Co. 
CALITRONICs CORP., 44 Prospect St., Yonkers, N.Y. 10701, *CAPsULEX insulation system - Allis Louis ~o. 

Tel: (914) YO 3-5900; Gen'l. Mgr: J.J. Wilentchik CAPTOR CORP .,5040 S. County Rd.,(25A), Tipp City, Ohio 45371, 
CALLINs INDs., INC., P _0. Box C, Greenfield, Tenn. 38230, Tel: 513-667-8484; sls_ Mgr: O.B. Bruns; FsC 23939 

Tel: 901-235-2234, TWX: 810-59073779; Sis. Mgr: • CARBO WELD preconstruction weldarle primer - Carboline 
F. Acuff * CARBO ZINC inorganic zinc protective coating - Carboline Co. 

• CALORI MIXER gas mixing controls - Cutler-Hammer, Ilic. CARBOLINE CO., 328 Hanley Industrial Ct., St. Louis, Mo. 63144, 
*CALROD heaters - General Electric Co_ Tel: (314) MI 4-1000; sls_ Mgr: R.R. Rosenthal ..... 
• CALTROL solenOid valve - Caltron Prods. Co. FSC No. 06634 
CAL TRON PRODUCTS CO., 3518 W. Pico Blvd., Los Angeles, • CARBOLUBE carbon prods. - Carbone Corp. 

Calif. 90019, Tel: 213-734-2420; Sis. Mgr: T.J. *CARBON-lsTOR carbon film resistor - Kidco Inc. 
Pederson •• __ FsC No. 88770 CARBONARA, Victor E., Instrument Engrg. Labs., 90 Harbor Rd., 

CALVERT ELCTNS oJ INC_, 220 East 23rd St., New York, N.Y. Pt. Washington, N.Y. 11050, Tel: 516-767-4680; 
10010, Tel: 212-679-1340; Pres: M. Fudim Gen'l. Mgr: P .F. Weber .•••• FsC No. 21913 

- - - - - - - -Advertlsement- - - - - - - - CARBONE CORP., 400 MyrtleAve_, Boonton, N.J.07005, Tel: (201) 
l'The most comprehenSIve sourc~ in the U.S.A. DE 4-0700 
for International, ~uropean and V.?A, equiv~ • CARBORUNDUM CO., ElectroniCS Plant, P.O. Box 339, Niagara 
alent tubes and seml-coliductors.,HlghestQlIal- Falls, N. Y. 14302, Tel: 716 - 278·2521, TWX: 710·524-1657; 
ity produced in Europe exclusively for C.E.I. Sis. Mgr: J. H. Wisby ............ Pgs. 1578, 2362, 2363, 2800-2803 
in the U.S.A. Ala Birmingham, Tech-Sis. Southern, Inc" Box 6102, 
- - - - - - - - - - - - - - - - - - - - - 20~-879-8764 

*cAMBI-CARD circuit boards - Cambridge Thermio']ic Cal Palo Alto, O'Donnell Assoc., 1955 EI Camino Real, 
*CAMBION compollents & swagers - Cambridge Tilermionic 415-327-9061 
*CAMBRIDGE CORD vulcanized jacketed cord - Simplex Wire Torrance, OIDonnel1 Assoc., Inc., 18053 Crenshaw 
CAMBRIDGE FILTER CORP., 7645 Seventh North Rd., Syracuse, Blvd., 213-323-9243 

N.Y. UZOl, Tel: jI5-457-1000; Sis. Mgr: D.E. Welldel Colo Boulder, Inland Assoc., 1136 Pearl St., 303-442-1336 
CAMBRIDGE PATTERN WORKS, INC., 55 First St., Cambridge, III Chicago, T .B. Hunter Assoc., 5653 W. Irving Pk_ 

Mass. 02141, Tel: 617-547-8191; Sis. Mgr: F. Wills Rd., 312-777-2500 
CAMBRIDGE PLATING CO., INC., 39 Hittnlger St., Belmont, Ind Indianapolis, Technical Reps., Inc., 4000 Meadows 

Mass., Tel: 617-489-2750; Sis. Mgr: L. TOSI, Jr. Dr., 317-546-4967 
CAMBRIDGE SCIENTIFIC INDs., I NC.,527 Poplar St., Cambridge, Mass Waltham, Westwood Assoc., Inc., 181 West St., 617-

Md. 21613, Tel:301-228-5111;sls. Mgr:E.J.Bradley 891-7~10 
.... ~ FSC No. 16473 Minn Minneapolis, G.E. Arneson & Co., 4900 Viking Dr., 

CAMBRIDGE SYSTEMS, INC.,50 Hunt St., Newton, Mass. 02158, 612-920-2086 
Tel: 617-969-6400; Sis. Mgr: V. Cortina Mo St. LouiS, Engineering Services Co., Inc., 6116 

CAMBRIDGE THERMIONIC CORP .,445 Concord Ave.,Cambridge, Vernon Ave., 314-726-2233 
Mass. 02138, Tel: 617-491-5400, TWX: 710-320-6399; NY Elmont, 5.5. Egert Co .. Inc., 146 Meacham Ave_, 
sls_ Mgr: W.G_ Nowlin .•••• FsC No. 71279 516-488-225 

*CAMsEAL fluorcarbon seal - Sham ban W. s. & Co. Rochester, Lazor Sis. Corp., 39 Saginaw Dr., 716-
CAMWIL, INC.,835 Keeaumoku, Honolulu, Haw. 96814, Tel: 946- 473-8337 

1110; Sis. Mgr: L.B. Campbell Ohio Cleveland, R.G. sidnell & Co., Inc., 14701 Detroit 
CANADIAN RESEARCH INSTITUTE, 85 Curlew Dr., 0011 Mills, Ave oJ 216-221-1313 

Ont., Can oJ Tel: 416-445-6363; Sis. Mgr: S. Vasquez Mansfield, R.E_ Mecklmg, 1575 Marion Ave. Rd., 
CANAL INDUSTRIAL CORP., 5635 FISher La., RockVille, Md. 419-529-3225 

20852, Tel: 301-427-1515 Pa Cheltenham, Arnold Assoc., Inc., 2 Ryers Ave .. 215-
CANNON,C.F. CO_, Springwater, N.Y. 14560, Tel: 716-669-2550; 742e0600 

Sis. Mgr: A.W. Shriner ..... FsC No. 71298 Tex Dallas, W. Reese Assoc., Box 24410, 214-339-4280 
CANOGA ELCTRNs. CORP., 8966 Comanche, Chatsworth, Calif., • CARBORUNDUM CO., Technical Ceramics Plant, Latrobe, Pa. 

Tel: 213-341-3UIO, TWX: nU-494-1214; 515. Mgr: 15650, Tel: (412) KE 7-3331 ............................... Pg. 1578 
J. Marlowe ••.•• FsC No. 98825 CARCO ELCTRNs., 1180 O'Brien Dr., Menlo Pk., Calif. 94025, 

• CANEX electncal meters - Canadian Res. Inst. Tel: 415-321-8174; Sis. Mgr: W.M. Spont 
* CANNON pen sys. - Kingmann-White , Inc. *CARDEC plate connector sys. - Malco Mfg., Co. 
*CANOl::. snap-in tastener - lilinots 1001 WorkS, ll1c. * CARDIO/SENTINEL cardiac monitor - Mennen-Greatbatch 
*CANOE CLIPS fasteners -Illinois Tool Works, Inc. CARDION COMMUNICATIONS, Long Islalld Expwy., Woodbury, 
CANON U.S.A., INC., 550 Fifth Ave., New York, N.Y. 10036 N.Y .11797, Tel: 516-921-7300, TWX: 510-221-2179; 
CANRAD PRECISION INDs., INC., 630 Fifth Ave., New York, N.Y., Sis. Mgr: R.L. Feistel 

Tel: 212-246-0460; Sis. Mgr: D.P. Gillert CAROl ON ELCTRNs., Unit General Signal Corp., Long Island 
'CAP-FLO air filter-Cambridge Filter Corp. Expwy., Woodbury, N.Y., Tel: 516-921-7300, TWX: 
'CAP-sURE component holders -Industrial Devices, Inc. 510-221-2179; Mktg_ Mgr: J.F. Riley 
• CAPCODER aid converters - Towson Labs., Inc. CARDWELL CONDENSER CORP., 80 E. Montauk Hwy., Box 158, 
CAP CON, INC., 61 Stanton st" New York, N.Y. 10002, Tel: (212) Lindenhurst, N.Y. 11757, Tel: (516) TU 4-4300; 

OR.l~6400; ~IS. Mgr: H. Stein Vice Pres: R. Herman ..... FSC No. 71313 
• CAPITOL MACHINE & SWITCH CO., 87 Newtown Rd., Danbu!} CAREY ELCTRN. ENGRG. CO., 1880 Clifton Ave., Springfield, 

conn. 06810, Tel: 203 - 744-3300, TWX: 710-456-0365; Sis. Ohio 45505, Tel:513-323-6300; Sis. Mgr: R.M. Carey, 
Mgr: A. E. Wilson ........ FSC No. 01548... . ................... Pg.2701 Jr •••.•• FsC No. 37643 

Cal Los Angeles, E. Landa Co., 2288 Westwood Blvd., CARGOCAIRE ENGRG. CORP., 8-10 Chestnut St., Amesbury, 
910-272-9525 Mass., Tel: 617-388-3131, TWX:617-388-1379; V.P. 

Menlo Pk" Fraurnan Assocs.,Box969,415-322-8461 Sis: T. McCraine 
NJ Ridgewood, Data-Rep Assocs., Inc., 1250 Ridge- J 

wood Ave., 201-447-0660 
Colo Denver, Franklin Sis. Co" 2149 S. Clarmont St., CARLER PRODS. CORP., 6200 E. Malloy Rd., E. Syracuse, N.Y. 

303-757-1371 13057, Tel: 315-437-2608; Sis. Mgr: P.T. Keller 
NM 

NY 

Albuquerque, Bishop Enterprises, 601 San Pedro,N. 
E" 505-255-9042 

Huntington Sta., Data Rep Assocs., Inc., Box 164, 
516-423-7677 

New York, Labtronics, 130 Pickard Bldg., 315-454-
9314 

Ohio Dayton/ Instrumentation Syms., Inc., 600 Winding 

Pa 

sC 

Tex 

Va 

Way, 513-293-8095 
Norristown, Data Rep Assocs., Inc., Box 349, 215-

279-8210 
Pittsburgh, Essay SalesAssocs.,201 Penn Ctr. Blvd., 

412-242-5151 
Spartanburg, Technical Assocs.,lnc.,Box5583,803-

585-3864 
Houston, Noakes Engrg., Box 36258, 713-529-6213 
Irving, Noakes Engrg., Box 968, 214-255-0441 
Annandale, Nine Assocs./ 7753 Patriot Dr., 703-

256-9105 
Wi sc Waukesha, SYstems Engrg. Assocs., 420 W. Ravens-

wood Hills Circle, 714-782-3388 
FOR: Can, Scarborough, OnL, J. De Groot Assocs./ Box 

241,416-267-0724 
•. CAlIFORNIA SYSTEMS COMPONENTS, INC., 9176 Indepen 

dence Ave., Chatsworth, Calif. 91311, Tel: 213 - 341-1050; Sis. 
Mgr: M. l. Rogers .................................................................... Pg. 76E 

Cal Panorama City, Devco Assocs., Box 4798, 213-367-

III 

Md 

NJ 

911l 
Mt. Prospect! Cain & CO./1203Ironwood Dr.,312-

253-3578 
Gaithersburg, Data-Time/Inc., 12600 Viewside 

Dr .. 301-948-7666 
Fairfield, KLS Assocs.! Inc., 387 Passaic Ave., 

201-228-2525 
Ohio Columbus, Cain & Co., 2485 Liptoll Rd., 614-861-

Tex 
2119 

Dallas, Cain & Co., 8609 Northwest Plaza Dr., 214-
369-2897 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

Conn North Haven, Camp Rep As,socs. , Inc., 14 Bowling 

Fla 

Ga 

III 

Green Ave., 203-239-9762 
Orlando, F. Fausett & Co., 711 Magnolia Ave., 305-

424-0701 
Smyrna, F. Fausett & Co., 145 W. Spring St., 404-

436-5159 
River Forest, G. Petitt CO' I Inc., 349 N. Ashland 

Ave., 312-261-0342 
Kans Ovedand Park l Lowell, Kangas & Assocs., Inc., Box 

4116, 913-888-3200 
Mass Needham l Comp Rep Assocs' l Inc., 1116 Great Plain 

Ave., 617-444-2484 
Mich DetrOit, Heick & Ralph Assocs., 26847 Grand River 

Mo 

NJ 

Ave., 313-538-3350 
St. LOUiS, Lowell, Kangas & Assocs., Inc., Box 26, 

Creve Coeur Sta" 314-647-1111 
Livingston l Varrelman-Gorman Co., 2 E. Northfield 

Rd., 201-992-2505 
Ohio Cleveland, E.C. Frost & Co., 30650 Pine Tree Rd., 

Ore 
Pa 

sC 

Tex 
Va 
Wash 

216-831-1442 
Portland, Electronic Sis. Corp., 503-244-0330 
Philadelphia, J. Biernbaum, Box 7142, 215-635-

1030 
Greenwood, F. Fausett & Co., Stony POint, 803-451-

7847 
Dallas, Blackburn Assocs_, Box20073,214-351-9991 
Salem, F. Fausett & Co., 1338 Pulaski St. 
Seattle, Electronic Sis. Corp'l 621 Michigan St./ 

206-767-3160 
FOR: Can, Montreal, Que., H.W. Brieger Sis. Co., 5253 

Decarie Blvd., 514-489-0725 
Can, Toronto, Ont., J.R. Tilton, Ltd" 51 McCormick 

>t., 4!o-{oZ-/571 
*CAPLET rivets - Pylon Company, Inc. * CAPLEXER multiplexers- Towson Labs./lne, 
CAPPS & CO., INC., 20 Addison PI., Valley Stream, N,Y., Tel: 

t,!o! VA ,-4413; Sis. Mgr: S. Gualtieri 

• CARLING ELEC., INC., 505 New Park Ave., W. Hartford, Conn. 
06110, Tel: 203 - 233-5551, TWX: 710-425-0034; Sis. Mgr: 
R. Coughlin ............... .. ................. Pgs. 810, 2702 

Cal Van Nuys, Pacific Switch Controls, Inc., 14048 Bur-
bank Blvd., 213-873-4802 

III Wheaton, Carling Elec, Inc., 201 N. Gables Blvd' l 

312-653-1130 
• CARLlNGSWITCH - See Carling Electric 
* CARLINOTRON wave oscillator-American Radio Co. 
CAROL CABLE CO., Div. AVnet, Inc., P.O. Box 68, Pawtucket, 

R.I_ 02862, Tel: 401-722-3100; V.P. Sis: L. Bonoff 
..... FsC No. 81774 

CAROL CABLE CO, WEST ,1747 Flower St., Glendale,Calif. 91201, 
Tel: 213-245-8494; Vice Pres. Sis: J.L. Weiss 

CAROLINA MEDICAL ELCTRNS., INC., U.S. 52 Expwy., Box307, 
King, N.C. 27021, Tel: 919-983-5132; Sis. Mgr: 
C.R_ Jones 

* CAROUSEL IV inertial navigation sys. - AC Electronics 
CARPENTER CO., 8030 N. Ridgeway, Skokie, III. 60076, Tel: 

(312) OR 6-0404; Sis. Mgr: S. Greenspan 
CARPENTER MFG. CO., INC., Fairgrounds Dr., Malilius, N.Y. 

13104, Tel: 315-682-9176; Sis. Mgr: C. Northrup 
CARPENTER STEEL C0" P ,0. Box 662, Reading, Pa. 19603 
*·CARPITRON wave oscillator ~ American Radio Co. 
• CARROUSEL thin film tooling - Allen-Jones Elec. Corp. 
CARSON MFG. CO., INC., 2426 East 55th St., Indianapolis, Ind. 

46220, Tel: 317-251-9591; Sis. Mgr: G.L. Lockwood 
• CARSON TAPE SPLICER splicing equip., mag tape- Magne-

cessories 
CARsTEDT RESEARCH, INC., P.O. Box 1347, Long Beach, 

Calif. 90801, Tel: (213) ME 0-5821, TWX: 213-634-
4318; Sis. Mgr: B.K. Smith 

• CARTElLI TECHNOLOGY INC. - See Info-Lite 
CARTER, J.C. CO.,671 West 17th St., Costa Mesa, Calif. 92627, 

Tel: 714-548-3421, TWX: 714-642-1336; Sis. Mgr: 
C.W. Jobbills ••••• FsC No. 86090 
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CAR·CHA MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• --__ ----~--~-------I • CARTER MFG. CORP., 23 Washington st, Hudson, Mass. 01748, "CENTRA GAP laminations - Thomas 11<. Skinner, Inc. CERAMIC MAGNETICS, fNC., 81 Fairfield Rd.,Fairfield, N.J. 
1el:617· 562-6987; Sis. Mgr: L, M. Burgess ........ FS&,No. 03929 * CENTRA'"LlNE monitoring sys.- Noller Control SYs., Inc. 01006, Tel: 201-227-4222; Sis. Mgr: J.A. Mecca 
......................... .-..................... , .................................. Pgs. 2458, 2458 CENTRAL DYNAMICS, LTD., 141 Hymus Blvd., Pointe Claire, ."C.ERAMICON capacitor - Erie Technological Products 

Conn Glastonbury, C.K. Ba,ton Assocs., Inc., 343 New Que., Can .. Tel: 611-547-8326 . CERAMICS INTERNATIONAL DIV., Fansteel, Inc., 39 Siding 
London' Tpke., 203-633-9411 CENTRAL ENGRG. CO., 2930 Anthony la., Minneapolis, Minn. PI., Mahwah, N.J. 01430, Tel: 201-592-2800; Sis. 

Mass Auburndale, C.K. Barlon Assocs., Inc., 345 Auburn Tel: 612-781-6557; Pres: t,E; Swanson .. FSC26459 Mgr: W. DeJean 
St" 611-332-2021 CENTRAl PLASTICS DISTS. CO., 527 S. Wells St., Chicago, III., "CERAMIr-/ miniaturized ceramic capacitors - Potter Co., 

Wood-Ridge, Podeyn II< Schmidt,'201 Hackensack St., Tel: 312-939-3389; Sis, Mgr: H; Greenwald * CERAMO ihermocouPle wire-:Therino Electric Co. 
201-438-2780 CENTRAL SCIENTIFIC CO., Div. Cenco Instr .,2600 S. Kastner * CERAMOCOUPLE thermocouple wire- Thermo Electric Co. 

Great Neck, Podeyn & Schmidt, 420 Northern Blvd., Ave., Chicago,. III. 60623, Tel: 312-277-8300; Sis. "CERAMOLITHIC ceramic capacitors - U. '5. Capacitor Corp. 

NJ 

NY 
516-487-1173 Mar: V. Miller ..... FSC No. 11273 "CERATRIM multi-turn cermet trimmer - CTS Electronics, Inc. 

Ohio Dayton, Bek Assocs., Inc., 330 Salem.Ave.,513-~78- CENTRAL TRANSFORMER CO., 850 W. Jackson Blvd., Chicago, "CERATROL 'single-turn cermet'controls - CTS Electronics, Inc. 
1343 III. 60607, Tel: (31Z) TA 9-1936; Sis. Mar: E.s. "CERFA-KLEEN metal cleaners;. Houghton I> ~o. 

Dallas, Southern Engrg. & Sis. Co., Box 47173, Munson ." .. FSC No. 95333 "CERFAK detergents - Houghton & Co. 
214-748-5760 • CENTRALAB, ELCTRNS. DIV., Globe-Union, Inc., 5757 N. Green CERRO CORP., 300 Park Ave., New York, N;Y.I0022, Tel: (212) 

Tex 

Wisc MilwaUkee, Gentron Co., 7.44 N. Fourth St.,414-271- Ba, An., Milwaukee Wisc. 53209, Tel: 414. 228-12OD, TWX: MU 8-8822, TWX: 212-867-5894, Pres: R,P. Koenig 
2110 910·262·3084; Sis. Mgr: E. L. Clemick ........ FSCNo. 71590 ........ CERRO WIRE & CABLE CO., Div. Cerro Corp., 285 Nicoll St., 

CARTER MOTOR CO., 2711 W. George St., Chicago, 1110 60618, ...... : ..................................................... : ............. pp. 622, 2455, 2703 New Haven, Conn. 06504, Tel: 203-772-2250, TWX: 
Tel: 312-588-7700, Sis. Mgr: E.J. Mitchell ..... Ariz Phoenix, Toward Engrg. Assoc., 4240 E. Clarendon, 710-465-2149, Sis. Mgr: E.s. Reed 
FSC No. 10904' • ,602-955-3193 "CERTI-CRIMP crimping tools - Amp Inc. 

CARTE~ PRECISION ELECTRIC CO., 3401 W. Madison St., Cal Los Angeles, Centralab,654 N.SepulvedaBlvd.,213- "CERTI-LOK insertion tools - Amp Inc. 
. Skokie, III •• Tel: (31"2) OR 4-0340, TWX: 910-223- 476-1272 "CERTI-SEAL splice - Amp Inc. 

3674; Mktg. Mgr: G,II-,' Young ..... FSC No. 82042 " Redwood City, Logan Sales Ca., 463 Brewster lIS, "CERTRtM potentiometer - Painton Group of Companies 
CARTER'S INK CO., 239 First St., Cambridge,. Mass. 02142, Tel: 415-369-6726 * CERVAC hermetic seals - Vacuum Ceramics, . 

617-547-2950, Sis. Mar: J. Rawding Colo Denver, Electro-Rep, Inc., 1051 S. Platte River Dr., CETRON ELCTRN. CORP., 715 HamillonSt .. Geneva, III. 60134, 
CARY INSTRS.,2724S.Peck Rd., Monrovia,Calif. 91016, Tel: 213- 303-744-2821 Tel: 312-232-4140; Sis. Mg.: A.E. Toht 

446-718l.} Sis. Mgr: W. Wright ...... FSC No. 89582 Fla Orlando, CartWright & Bean, 609. Colonial Dr., 305- CHADWICK-HEL.MUTH CO.,INC.,lll E. Railroad Ave" MonrOVia, * CASEMASTER controlled atmosphere furnace-Sunbeam Equip. 425-8284 . Calof, 91016, Tel:213-358-4567, TWX: 213-571-3024; 
CASSETTES UNLIMITED; CORP" 200 ClaremontAve.,NewYork, Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., . Sis. Mgr: B. Minteer ..... FSC No. 99866 

N.Y. 10027, Tel: (2121 MO 2-11Z9, Sis. Mgr: G. N.W.,404-237-2273· - 'CHALCO ENGRG. CORP., 15126 S. Broadway, Gardena, Calif. 
T. Saddler Haw Honolulu, B. Kolans & Co., Box 2098, Tel: 811-628 90247, Tel: (213) FA 1-0121, TWX: 213-327-0167; * CASTASOND technical adhesive- Rector Engrg, & Plastics III Chicago, Centralab, 7418 W. BelmontAve,,312-889- Sis. Mgr: J. Cox ..... FSC No. 06526 

"CATABOND copperclad laminates - NVF Company 2900 '''CHALLE,~GER amplifiers & sound sys. - Boge., Comm. 
CATALYST RESIOARCH CORP;, 6101 Falls Rd., Baltimore, Md. Ind Indianapolis, L.M DeVoe, 4010 Washington Blvd., CHAMBERLAIN MFG. CORP., Perma Power Ampli~vox Div., 

21209, Tel: (301) DR 7-7100; Sis. Mgr: A.G. Mc- 317",z83-1395' 5740 N. Tripp Ave., Chicago, III. 60646, Tel: 312-
Dearmon ..... FSC No. 00681 Iowa Cedar Rapids, J. Vrbik Co., 2818 A Ave.,N.E., 319- . 539-7171, v.p. Mktg: J.F. White ..... FSC No. 98070 

"CATHALOYS alloys - Stiperior Tube Co. 365-0461 "CHAMPION adding - subtracting machines - Victor Comptometer Co. 
"CATHANODE anticorrOSion systems - Lockheed Aircraft Kans Overland Pk., Lowell, Kangas & Assoc., Inc., 6920 "CHAMPION generators, generator sets - Winpower Mfg. Co. 

Service Co. West 82nd St., 913-888-3202 * CHAMPION telegraph key- Vibroplex Co., Inc. 
CATON INDS., INC., 648 W. First Ave., Roselle, N.J. 07203,.·Tel: Md Baltimore, J. Bresson Assoc" 511 N. Charles St., * CHAN.GE-OUT CONNECTOR disconnect connector -Joy Mfg. 

201-241-1330, Sis. Mgr: O.J. Tamburr (01) MU 5-0100 CHANNEL INOS., INC .. 839 Ward Dr., Box 3680, Santa Barbara, 
"CAVALAV cleaning solutions & chemicals - LewiS Corp. Mass Needham, Centralab,6O Dedham Ave.,617-444-4847 Calif. 93105, Tel: 805-967-0171; Sis. Mgr: R.F. 
"CAVALIER loudspeakers - Empire Scientific Corp. Mich Benton Harbor, R.C, Merchant & Co., Inc., Box 591, Carlson ..... FSC No. 12407 
* CAVAMP selective amplifier - Sinclair Radio Labs., Inc. 616-925-4211 CHANNEL MASTER CORP., EllenVille, N.Y .12428 
"CAVASOLV cleaning solvents - Lewis Corp. "Detroit, R.C. Merchant & Co., Inc" 18411 W. Mc- * CHANNELITE piezoelectric ceramics-Channellnds., Inc • 
• CEDAR DIV., Control Data Corp., 5806 West 36th St, Minneapolis, Nichols Rd., (313) KE 5-6000 CHANNELLOCK, INC., S. Main St., Meadville; Pa. 16,35, Tel: 

Minn. 55416, Tel: 612· 92&01681, TWX: 910·576-3434; Sis. Minn Minneapolis, Centralab, 4901 West 77th St .,612-920- 814-336-1175; Sis. Mgr: W.A. DeArment 
Mgr: J. R. Utile .................................................................... Pg. 1726 4130 * CHANNELTRON electron multiplier - Bendix Corp. 

Cal Los Angeles, Cairns Engrg. Sis. Corp., 6151 W. Mo St Louis, Lowell, Kangas & Assoc., Inc., Box 26, "CHARACTRON shaped beam tube - Stromberg Datagraphics 
Century' Blvd., 213-670-1700. • Creve Coeur Sta., (314) MI 7-1111 * CHART/CHECKER recorder, strip-chart editors - General 

San Mateo, J. Pyle Co" 1611 Borel PI., 415-349- NJ Clifton, Centralab,136 LakeviewAve.,201-478-5300 Nuclear Corp. 
1266 NY New York Centralab 212-564-1540 CHARTER LABS., INC., 65 Brightside Ave., E. NorthPort, N.Y., 

Orlando, Buchanan & Abrams Assocs., Box 6026; " Rochester: W.H. Zi';'merman, 3100 Monroe Ave., Tel: 516-757-7220; Sis. Mgr: M. Fliegler 
(3OS) GA 3-8995 716-586-4450 ' CHARTPAK ROTEX, Div. Avery Prods. Corp., 2620 S. Susan St., 

Fla 

Ga Perry, Aero Reps, Inc., Box V, 912-987-2174 " Syracuse, W.H. Zimmerman, 112 Oewitt St., (315) Santa Ana, Calif. 92704, Tel: 714-540-4020; Sis. Mgr: 
Mass Bedford, Underwood Sis. Corp., Box 375, 617-275- GR 4-4889 A. Leva 

0780 NC Charlotte, Cartwright & Bean, 625 Harwyn Dr., 704-
Berkely Hgts., R.P. Luce & Co., Inc., 30 Locust 537-7965 

Ave.,201-464-6440 Ohio Cleveland, M. Roth Sis. Co" 678 S. Green Rd., (Z16) 
Albuquerque, A.L.s. Elctrns., Box 11626,505"298- EV 2-9090 

NJ 

NM 

NY 
2575 " Dayton, R.G. Siff & Assoc., Box 7035, Sta. B,513-

New Hyde Pk., R.P. Luce & Co., Inc., 1300 Jericho 278-4779 
Tpke., 516-437-4550 Pa Narberth, J. Bresson Assoc., 107 Forrest Ave., 215-

Ohio Dayton, Research Dev. Production, Box 3145, 513- 839-6770 
253-6175 Tenn Memphis, Cartwright & Bean, 560 S. Cooper St., 

Dallas, Texport Co., 2411 Farrington St., 214-631- 901-276-4442 
6270 Tex Dalias, R.E. Nesbitt Co., 2930 Merrell Rd., 214-

San Antonia, W.L. Hamilton & Assocs., 3018·Shady 357-4601 
Springs, (512) CA 7-4775 " Houston, R.E. Nesbitt Co., 4810 Hazard, (713) JA 

Wash Seattle, Avionics Liaison, Inc., 6770 Perimeter Rd., 8-3811 

Tex 

S.,(206) RO 7-3870 Wash Seattle, J.J. Backer Co., 221 W. Galer St., (206) 
FOR: Can, Ottawa, Ont., Aero Sis. Engrg. Co., 2695 Regina AT 3-6470 

St., 613-828-8560 Wisc Milwaukee, EA. Dickinson & Assoc., Inc., 3612 N. 
Can, Rexdale, Ont., Aero Sis. Engrg. Co., 4 Race Green Bay Ave., 414-264-1080 

Rd., 416-249-9139 EXP: Wlsc, MilwaUkee, Centralab, 5757 N. Green Bay * CELANAR polyester film - Celanese Plastics Co. * CENTRE connector - Bendix Corp. 
CELANESE PLASTICS CO., Div. Celanese Corp., 550 Broad St., * CENTRICORE cores- Magnetic Metals Co. 

Newark, N.J., Tel: 201-877-2300, TWX: 710-995- * CENTRISAFE centrifugal accelerator - Trio-Tech, Inc. 
4446; Sis. Mgr: J.E. Giordano "CENTRONIC photomultipliers, geiger tubes, neutron & particle 

CELCO (Constantine Engrg. Labs. Co.), 70 Constantine Dr., detectors, image converters c Bailey Company 
Mahwah, N.J. 07430, Tel: 201-327-1123, TWX: 710- "CENTURA wallplates, switches, outlets - Leviton Mfg. Co. 
988-1018, Sis. Mgr: P .S. Christaldi CENTURY COIL CORP .. 1522 N. Clybourn Ave., Chicago, III., 

*C'ELCON acetal copolymer-Celanese Plastics Co. Tel: 312-664-2395; Sis. Mgr: WJl. Williamson 
CELESTIAL COMPONENTS, INC., P.O. Box 4035, Covina, Calif., CENTURY ELECTRIC CO., 1806 Pine St., St., Louis, Mo. 63166, 

Teb 213-966-3576, Sis. Mgr: M. Lipshin, FSC25752 Tel: (314) CE 1-4920, TWX: 314-044-7191, Sis. Mar: 
- - - - - - - -Advertisement- - - - - - - - J. Bolton ..... : FSC No. 11349 
"Celestial 'produces resistor bobbins, bobbins CENTURY ELCTRNS. & INSTRS., INC., BOX C, Admiral Sta., 
with leads, coil forms, encapsulation cUPs, Tulsa, Okla. 74115, Tel: 918-835-9951, TWX: 918-
and all cylindrical customhigh-precision mini- 934-4507 ...... FSC .No. 00214 
ature and mi<:rominiature electronic and instru- CENTURY FASTENER CORP., 20 Grand Ave., Brooklyn, N.Y., 
ment components of machined epoxy, plastiCS, Tel: (212)UL 2-6440, Sis. Mgr:,G.Stieglitz; FSC 06641 
and metals. Maximum 3/4"outside diameter, CENTURY LIGHTING, INC.,3 Entin Rd., Cliftoo, N.J.07014, Tel: 
on Swiss Automatic Screwmachines.Complete 201-472-7TI7, Sis. Mar: L. Kellermann 
Secondary Department. Contact Sales Repre- CENTURY PROJECTOR CORP., 729 Seventh Ave., New York, N.Y. 
sentatives or Factory direct." 10019 Tel: 212-245-7048; Pres: L.W. Davee 
- - - - - - - - - - - - - - - - - - - - - CERAC, INC., p.O. Box 597, Butler, Wisc. 53007, Tel: 414-781-

"CELL-O-AIR poleshylene dielectric - Superior Continental 5525 
* CELLOTHERM thin film elec. heat element-Chemelex,lnc. i*E.ERADOT pellet cermet resistor - CTS Electronics, Inc. 
CELLUPLASTICS,INC.,Sub. Brockway Glass Co., Brockway, Pa. "CERALLOY getter - Ronson Metals Corp. 

15824, Pres: D.L. Sheesley CERAM CORP .,5345 Timken Sq., La Mesa, Calif. 92041, Tel: 714-
"CELORON molded products - Budd Company 463-9211 
CELTIC INDS, INC., 14743 Oxnard St., Van NuyS, Calif. 91401, "CERAMABOND ceramic adheSive - Aremco Products, Inc~ 

Tel: 213-787-3615; Sis. Mgr: C. Haynoski "CERAMACAST castable ceramiCS - Aremco Products, Inc. 
"CEM coaxial magnetron - SFD Laboratories, Inc. "CERAMACOAT ceram'ic coatings - Aremco Products; Inc. 
* CEMCO switches - Columbus Elec •. Mfg. Co. • * CERAMAG soft fer rites - Stackpole Carbon Co. 
"CEN-TRI-CORE energized rosin filled core solder - * CERAMAGNET permanent magnet- Stackpole Carbon Co. 
Alpha Metals Inc. ' CERAMASEAL,INC.,Sub. Lapp Insulator Co., Inc., P.O. Box 25, 
* CENCO all prods. - Central Scientific Co. New Lebanon Center , N,Y. 12126; Tel: 518-794-6101, 
* CENTERS answering eduip.- Ford Inds;, Inc. Sis. Mg.: G.D. Sawin ..... FSC No. 07601 
-* CENTIPLEX multiplexing sYS. - Noller ControlSys., Inc. * CERAMETERM terminal- Fansteel, Inc. 

3000 * Trade Name - See Mfr. Listing 

- .. .. .. .. .. -Advertisement- .. - .. - .... 
CHARTPAK ROTEX manufactures a complete 
line of pressure sensitive and dry transfer 
products for use in art, drafting and·,visual 
presentations, and the ROTEX line of hand 
labeling tools and self-adhesive embOSSing 
tapes. We also manufacture a complete·/ine 
of accessories for use with our graphic aid 
product line. 
CHARTPAK ROTEX has long been a leader in 
product development for new and easier tech
niQues in the visual dissemination ot intorma
tion. These products relieve the user of the 
routine, time consuming aspects of his profes
sion thereby allowing more time for creative 
thinking and activity. 

* CHASE AMIDESTER insulation - Chase & Sons, Inc. 
CHASE BRASS & COPPER CO., 20600 Chagrin Blvd., Cleveland, 

Ohi.o 44122, Tel: 216-283-3900, TWX: 216-486-5689; 
Sis. Mgr: J.M Stevenson 

CHASE METAL SERVICE DIV.,20600 Chagrin Blvd., Cleveland, 
Ohio 44122, Tel: 206-283-3900; V.P .SI s: 0 .S. Soliday 

CHASE-SHAWMUT CO., 374 Merrimac St., Newburyport, MaSS., 
Tel: 617-462-6662, Sis. Mgr: H.E.Pike .... FSC 71424 

CHASE & SONS, INC., 19 Highland Ave., Randolph, Mass. 02368, 
Tel: 617-963-2600;,Sls. Mgr: L.P. Graham 

* CHASEBESTOS insulation - Chase & Sons, Inc. 
* CHASE FLEX insulation - Chase & Sons, Inc. 
* CHASEKOTE tape - Chase & Sons, Inc. 
'* CHASEMA T insulation - Chase & Sons, Inc. 
• CHASSIHRAK, INC., 525 S. Webster Aire., Indianapolis, Ind. 

46219; Tel: 317·359-5407; Sis. Mgr: L. M. Vaupn ........ FSC 
No. 06666 ..... , .. " ....... " ............ "." ..................... " .. " ......... " ...... I'J. 578 

Cal Burlingame, OYnamic Assocs., 1011 Cadillac Way, 
415-344-2521 

Los Angeles, DYnamic Assocs., 5190 W. Washington 
Blvd., 213-933-5833 

Conn Waterbury, CoakleY, Boyd & Abbett, Inc., 6 Gaywood 

Fla 

III 

Ind 

Or., 203-756-8766 
Winter Park, Young & LawrenceAssocs., 601 N. New 

York Ave., 305-647-6929 
Chicago, R.M. Krueger Co., 5755W,Irving Park Rd., 

312-282-8444 
Indianapolis, Chassis-Trak, ·Inc., 525 5. Webster 

Ave., 317-359-5407 
Indianapolis, Thomas & Sukup Co., 2060 E. Fifty-

Fourth St., 317-251-4574 ' 
Md ' Bethesda, G. Rosen Assocs., Inc., 9501 Wadsworth 

Dr •• 301-365-5113 
Mass Needham, Coakley, Boyd & Abbett, Inc., 1424 High-

land Ave., 617-:444"5470 
Mich Royal Oak, M.Vogt, 2817 Bamle!. Rd., 313-549-3355 
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• •. includina Federal Supply Codes (FSC) where .. ailable 

Minn Minneapolis, Hasse & Assocs., 3825 York Ave., N., 

Mo 

NJ 
NC 

612-5B8-0551 . 
St. Louis, Lowell, Kangas & Aswcs., Box 26, (314) 

M17-1lll 
Glen Rock, R.L. Ringer Co., Box 114, 201-444-1434 
Charlotte, Missiletronics1 Inc., 1321 E. Morenead 

St" 704-371-1922 
Ohio Cleveland, Components, Inc., 7461 N. Linden La., 

Tex 
216-842-2737 

Bellaire, R. Martin Assoc., Box 1002, (713) MO 8-
3877 

Wash Seattle, Electronic Sis. Corp., Box 6535 
FOR: Can, Montreal, Que., Electronic Mktg.Co., Ltd., 3600 

Barclay Ave., 514-739-8052 . 
CHATHAM CONTROLS CORP., 33 River Rd., Chatham, N.J.07928, 

Tel: 201-635-8892; Sis. Mgr: D.C.Perst ..... FSC No. 
04814 

CHATILLON,JOHN& SONS,83-30Kew Gardens Rd.,Kew Gardens, 
N.Y. 11415, Tel: 212-847-5000; Sis. B. Wagner ..... 
I'SC No. 11710 

* CHECK-LINE tension meters Is< tachometers - Electromatic 
EQuip. Co. 

• CHECK-LITE pilot light push button-Adalet Mfg. Co. 
*CHECKMASTER refrigeration products - Mueller Brass Co. 
*CHECKMAT cash register locks - Recora Co., Inc. 
*CHEM-GARO pump & filter systems - Vanton Pump & Equip. 
* CHEM-O-SOL P.v.c. dispersion-coating, gasketing - Chemical 

Prods. Corp. 
* CHEM-O-THANE two-part polyurethane elastomer-

. Chemical Prods. Corp. 
CHEMALLOY ELCTRNS. CORP., 7947 John Towers Ave., Gill

espie Airport, Santee, Calif. 92071, Tel: 714-448-
5715; Sis. Mgr: S. Freedman ..... FSC No. 05936 

*CHEMALYZER analyzer - Milton Roy Co. 
*CHEMCOR cnemically strengtnened glasses - Cornillg Glass 
CHEMCUT CORP., 500 Science Pk., State College, Pa.16801, Tel: 

814-238-0514, TWX: 510-691-2630 
CHEMELEC PRODS., INC., 8 Fellowship Rd., Cherry Hill, N.J. 

08034, Tel: 609-424-1470; Pres: F.O. Dutton ..... 
FSC No. 73680 

CHEMELEX,INC.,2 Industrial Plaza Rd., Danbury, Conn. 06810, 
Tel: 203-743-7624; Sis. Mgr: H.W. Phillips 

* CHEMFLUOR prods. at tetlon - Chemplast, Inc. 
CHEMICAL & AEROSPACE PRODS., INC., 231 E. Lomita, 

Wilmington, Calif. 90744, Tel: 213-775-2581; Sis. 
Mgr: E.L. Arny 

CHEMICAL COMMERCE, 123 Sussex Ave., Newark, N.J. 07103, 
Tel: 201-621-9652; Owner: R. Handel 

CHEMICAL MICRO MILLING CO., Box 770, Camden, N.J. 08101, 
Pres: E.W. Hoy 

CHEMICAL PRODS. CORP., King Philip Rd., E. PrOVidence, R.I., 
Tel: 401-434-1770, TWX: 401-438-2607; Pres: W.I. 
McGowan 

*CHEMINAX coaxial cables - Rayclad Tubes 
* CHEMLOY bearing mat'I.- Crane Packing Co. 
* CHEMOXIDE III conversion coating - Colonial Alloys Co. 
CHEMPLAST ,INC., 923-150 Dey Rd., Wayne, N.J., Tel: 201-690-

4700, TWX: 710-988-5834; V.P. SIs: M. Powell, Jr. 
* CHEMPOTER circular chemical computer - Coleman Illstrs. 
CHEMTRONICS, INC.,1200 Ralph Ave., Brooklyn, N.Y. 11236, 

Tel: (212) NA 9-1300; Sis. Mgr: A. Friedman 

CHERRY RIVET DIV., Townsend Co., P.O. Box 2157, Santa Ana, 
Calif., Tel: 714-545-5511, TWX: 910-595-1500; Sis. 
Mgr: D.J. Sauser ..... FSC No. 11815 

CHESAPEAKE INSTR. CORP., Shadyside, Md. 20867, Tel: 301-
867-2151; Sis. Mgr: JA Swan ..... FSC No. 00794 

CHESTER CABLE CO., Div. Tennessee Corp., Oakland Ave., 
Chester, N.Y., Tel:. 914-469-2141, TWX: 914-496-
9801; Sis, Mgr: H. Coffey ..... FSC No. 92504 

CHICAGD AERIAL INDS., INC., 550 W. Northwest HWY.,Barring
ton, III" Tel: 312-381-2400, TWX: 910-651-1904; 
Dir. of SIs: G.J. Lohuis 

CHICAGO CONDENSER CORP .,3255 W. Armitage Ave., Chicago, 
III. b0647, Tel: 312-227-7070 

• CHICAGO DYNAMICS IN OS., INC., P[8cision Prods. Div., 1725 

~iV:~~rl:~i~~~~~".I~I: ... S.~~.I.~: ... ~~I~".~.~.~.~ .. s.~~.~.~~ ... :' 2~~ 
Cal Burbank, Weightman & Assocs.,1226 W. OliveAve., 

(213) VI 9-2435 
Menlo Park, Weightman & Assocs., 120 Santa 

Margarita, 415-325-2885 
Colo Denver, Franklin Sis. Co., 2149 S. Clarmont, 303-

757-1371 
Conn Waterbury, Coakley, Boyd & Abbett, Inc., 6 Gay-

Fla 
III 

La 

Md 

wood Dr., 203-756-8766 
Orlando, "".R. Lehmann, Box 1224, 305-422-9848 
Chicago, B. Anderson Assocs., 5969 N. Elston Ave., 

312-774-8989 
New Orleans, Glidden Engrg.& Equip. Co.,319Citrus 

Rd" 504-737-0642 
Timonium, J. Billis Sis. Co., 110 Gorsuch Rd., (3011 

CL 2-0779 
Mass Needham, Coakley, Boyd & Abbett, Inc., 141 High-

land Ave., DE 2-4800 
Mich Southfield, S. Sterling Co., 21250 10-1/2 Mile Rd., 

313-357-3700 
Minn MinneapoliS, M. Foster Co., 228 S. Cedar Lake Rd., 

Mo 

NJ 

NY 

612-374-2612 
Kansas City, Harris-Hanson Co., 7916 Paseo St., 

(816) HI 4-9494 
St. Louis, Harris-Hanson Co., 2814 S. Brantwood 

Blvd., (314) MI 7-4350 
Cherry Hill,J. Billis Sis. Co., 14 Galway La., (609) 

HA 8-3651 
Wayne, S.A.M. Assocs., 18 Tilghman Dr., 201-684-

7682 
Albany, Reagan Elctrns" Inc.,419 Central Ave., 518-

436-9649 
Jamaica,S A M Assocs., Inc., 150-08 87th Ave •• (212) 

OL 8-8881 
NC Greensboro, L & 0, Inc., Box 7243,919-292-3201 
Ohio Cleveland, S. Sterl ing Co., 5827 Mayfield Rd., (216) 

Tex 

HI 2-8080 
Dayton, S. Sterling Co., 2673 Culver Ave., 513-298-

7573 
Dallas, Glidden Engr. & Eouip. Co., 4924 Greenville 

Ave., (214) EM 3-6539 
Houston, Glidden Engrg. & EquiP. Co., 3802 Win

chester, (713) CA 4-6471 
Wash Seattle, R. Merritt Co., 1320 Prospect St. 
EXP: NY, Woodside, Mint~orne Int'l. Co.; Inc., 64-14 

Woodside Ave., Tel: 899-8888 
FOR: Can, Montreal, Que., Electrodesign, Ltd., 9124 St. 

• CHERRY ELECTRICAL PRODS. CORP., 1650 Old Deerfield Rd., Lawrence Blvd., 514-389-5914 
Highland Park, III. 60035, Tel: 312 - 831-2100;511. Mil'!. D. W •• CHICAGO LOCK CO., 4275 W. Belmont Ave., Chicago, III. 60641 
Grady""""FSC No. 01963 ""."""""""" .. ",, ........................... 27_04 Tel: 312 - 282-7177; Sis. Mgr: E. l. Lovelace " ............ "PI. 2701 

Ala HuntSVille, Powertronics, Inc., Box 3384, 205-852- CHICAGO MINIATURE LAMP WORKS, 4433 N. Ravenswood Ave., 
6347 Chicago, III, 60640, Tel: 312-784-1020, TWX:·910-

Cal Palo Alto, Abbott Engrg. Co., 2450 EI Camino Real, 221-5445; Mktg. Mgr: J. Rolf 
415-327-0830 CHICAGO RIVET & MACHINE CO., 950 Scuth 25 Ave., Bellwood, 

Torrance, O'Donnell Assoc., Inc., 18053 Cranshaw 111.60104, Tel: (J12) L14-51UU, TWX:JI2-547-JJI6; 
Blvd., 213-323-9243 Sis. Mgr: W.O. Shineflug 

Conn Meriden, Electro-Prods. Sis. Co., 150 S. Broad St., • CHICAGO SWITCH, INC., 2035Wabansia Ave., Chicalo, 111.60647 
203-235-4040 Tel: 312 - 489-5500; Sis. Mar: M. Podlorski "" .. PIS. 2706, 270 

Fla Redington Beach, Powertronics, Inc" 16460 Reding- Ala HuntSVille, Murphy & Cota, 904 Bob Wallace Ave., 
ton Or., 831-391-7544 S.W.,205-539-8476 

Ind Ft. Wayne, Menze Sis., bOlO Lower Huntington Rd., Cal Santa Clara, Ruby Sis. Corp., Box 487,408-243-
219-747-5616 1694 

Mass Waltham, Electro-Prods. Sis. Co., Box 121,617-899- Venice, Coplan Assocs., 4206A Glencoe Ave., 213-
1570 397-2166 

Mich .Birmiogham, McPhail Corp., 1100 N. Woodward,313- Fl. Orlando, Murphy & Cota, 712 W. Vassar St., 305-
646-9976 424-2407 

Westland, Miltimore Sls., 34142 Fountain Dr., 313- Ga Atlanta, Murphy & Cota, 586 Armour Cir., N.E" 
261-8117 404-875-2525 

Minn St. Paul, Cahill Assoc., 3000 Hudson Rd.,612-739- Ind Indianapolis, Technical Reps., Inc., 4000 Meadows 

Mo 

NJ 
NM 

NY 

NC 

Tex 

8445 Dr.,317-546-4967 
Kansas City, Thro Industrial Sis. Co., Box 7241, (913) Kans Kansas City, Impala, Inc., 3141 Merriam La., 913-

EN 2-2533 831-3933 
St. Louis, Wells-White Co., 7607 Page Blvd., <3(4) Mass Brookline, H.P. Segel Co., 386 Washington St., 617-

PA 6-2511 232-7525 
Pitman, Colrud Co" 601 ArdmoreAve.,609-589-5866 Mich Southfield, J.L. Montgomery, Inc., 24001 Southfield 
Albuquerque, Crown Engrg., 2125 San Mateo, N.E., Rd" 313-358-2616 

505-265-1020 Minn Minneapolis, Wenco Sis., Inc., 7728 Morgan Ave., 5., 
New York, S. Justin Assocs., 544 West 2lUl St., (212) 612-866-2101 

BR 9-8180 Mo Hazelwood, Impala,lnc.,47 Village Sq., 314-831-5454 
Rochester, W. Andres Sis., 39 Saginaw Or., 716-244- NJ Riverton, Given Assocs., Box 183, 609-829-7249 

2445 II Union City, Bressler Assocs., Inc., 4808 Bergenline 
Raleigh, Powertronics,lnc., 2454 Medway Or., 919- Ave., 201-864-9577 

834-6947 NY New York, Bressler Assocs., Inc" 212-695-3727 
Thomasville, Powertronics, Inc., Box 403, 919-476- Rochester, W.A. Franklin Sis. Corp., 179 Hillary, 

4257 , 916-889-4849 
Dallas, W. Reese Assoc., 3543 Rio GrandeCir .,214- " Syracuse, W.A. Franklin Sis. CQrp.,2Standish Terr., 

339-4280 315-446-1120 
Wash Seattle, J.J. Backer Co., 221 W.Galer ,206-283-6470 Whitesboro, W.A. Franklin Sis. Corp., 42 Glenridge 
Wisc Milwaukee, D. Herrick Co., 4447 N. Oakland Ave., Rd., 315-736-5460 

(414) WO 2-4B7 NC Greensboro, Murphy & Cota,Box6365,919-288-1923 
FOR: Can, Oakville, Ont., H. Daymond Sis .. Ltd., 1064;.5. Winston-Salem, Murphy & Cota, U06 Burke St., 

Service Rd., 416-844-6721 919-723-1001 
* CHERRY rivets - Townsend Co. Tex Dallas, M, Loss Co., 7919 Royal La., 214-368-2758 

FOR: Can, Scarborough, Ont., D. Randall, Ltd., 1710 
• CHERRYLOCK blind rivets- TowilSehd Co. MiOlanO Ave., 416-751-7911 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASTER 
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CHICOPEE MFG. CO., Cornelia, Ga. 30531, Tel: 404-778-228), 
TWX: 404-778-4450; Sis. Mgr: M.J. Green 

··"'nll'-'I-I.L.J-\.1\ varmsnes - John C. Dolph Co. 
CHISSO CORP" 3-2, Marunouchi, 2-Chome, Chiyoda-ku, Tokyo 100, 

Japan, Tel: Tokyo (2311 4571; Pres: K. Mayeda 
• CHOMERICS, INC., 85 Mystic St., Arlington, Mass. 02174, T.I: 

611 - 648-8650, TWX: 710-349-11446 ." ....... "" ....... 1639-1642 
Ala HuntSVille, Young & Lawrence Assoc., Inc., 2907 

Governors Dr.i S.W., 205-539-6575 
Ariz Scottsdale, Bennewitz Assoc., 532 N. Brown Ave., 

Cal 
602-947-7379 

San Carlos, La Dan, Inc., 1710 Industrial Rd., 415-
592-4bOO 

Sun Valley, Kowal Assoc., Box 1048,213-768-0378 
Colo Denver, Bennewitz Assoc., 2801 E.CaifaxAve.,303-

399-1132 
Conn Branford, W. McCoy Co., Box 387, 203-488-2012 
Fla St. Petersburg, Young & Lawrence Assoc., Inc., 300 

III 

Ind 

31st St., N., 813-894-0026 
Winter Park, Young & Lawrence Assoc., Inc., 601 

N. New York Ave., 305-647-6929 
Chicago, Croydon Elctrns., 1915 N. Harlem Ave., 

312...237-4343 
Ft. Wayne, Croydon Elctrns., Box 2624, Sta. D,219-

422-7617 
Iowa Cedar Rapids, Ensco,1026 3rd Ave., S.E., 319-366-

1591 
Kans Prairie Village, Ensco, 7924A State Line, 913-649-

4000 
Md Chevy Chase, Andco Sis-Engrg., Inc" 4700 Davidson 

Or .. 301-654-6065 ' 
Mass Holliston, W. McCoy Co., 55 Prospect St., 617-429-

2369 
Minn Minneapolis, D.G. Perry & Co., 5010 France Ave., 

Mo 
NM 

NY 

5 .. 612-920-3212 
St. Louis, Ensco, 6717 Vernon Ave., 314-726-2233 
Albquerque, Bennewitz Assoc., 9720 Candelaria, N. 

E., 505-298-6775 
Rochester, Smith Rubber Co., Inc., Box 1002, n6-

342-6610 
Rockville Center, Willgold Elec. Sis. Corp., 100 

N. Village Ave., 516-764-4022 
NC Bethania, Candor Co., 919-924-1480 
Ohio Cincinnati, Luebbe Sis. Co., Inc.,Box8955,513-871-

Ore 

Pa 

4211 
Portland, Houston Co., 411 Northeast 12th Ave.,503-

235-4174 
Philadelphia, Andco Sis. -Engrg., Inc., 10 E. School 

House La., 215-844-9100 
Tenn Bristol, Candor Co., Box 3204,615-764-6215 
Tex Dallas, V.J. Skyes Assoc., 13333 N. Central Expwy., 

Va 
214-235-5289 

Charlottesville, Candor Co., 413 Burwick Ct., 703-
973-3789 

Wash Seattle, Houston Co., 1738 4th Ave., 5., 206-622-
0750 

CHRISTIAN PRECISION MFG. CO., INC., 12th & Federal Sts., 
Camden, N.J., Tel: (609) WO 3-3289; V.P. Sis: 
N. Weiner 

• CHRISTIE ElEC. CORP., 3404A West 67 St., Los Anl8les, Calif. 
90043, Tel: 213 -750-1151, TWX: 910-321-3867; SIB. Mil'! 
F. Benjamin""""FSC No. 02294 " ..... " .. "" ..... "" ....... 1894, 1895 

Ala Huntsville, Ridge Instr. Co., 7220 Governors Dr., 
W .. 20S-837 -1761 

Ariz Phoenix, R.A. Mayes Co., 4747 North 16th St" 
602-279-5243 

Cal Los Angeles, Halbar Assocs., 1805 W. Third St., 
213-387-8283 . 

Colo Broomfield, RA Mayes Co., Box 9,303-421-0706 
Fla Orlando, Ridge Instr. Co., 2227 Seely Or., 305-

Ga 

Haw 

III 

Ind 

293-4711 
Atlanta, Ridge Instr. Co., 3094 McCully Dr., N.E., 

404-939-1554 
Honolulu, V. Kim Elctrns., 623-25 Scuth St., Tel: 

507-132 
Chicago, K.W. Meyers Co., 7256 W. Touhy Ave., 

312-774-6440 
Indianapolis, K.W. Meyers Co., 3512 Rockville Rd., 

317-243-6681 
Iowa Cedar Rapids, Engineering Services Co., 1026 Third 

Ave .. S.E, 319-366-1591 
Kans Prairie Village, Engineering Services Co., 7924-A 

Md 
State Line, 913-649-4000 

Silver Spring, L.G. White & Co., 1110 Fidler La., 
301-585-3141 

Mass LeXington, W.M. Hague Co., 10 MuzzeySt.,617-862-
5700 

Mich Farmington, Carter I McCormic& Peirce,lnc.,23995 

Mo 

NJ 

NM 

NY 

NC 

Freeway Pk. Dr., 313-477-7700 
St. LouiS, Engineering Services Co., 6717 Vernon 

Ave., 314-726-2233 
Ridgewood, Instrumentation Sis. Co., Box 403, 201-

445-5210 
Albuquerque, RA Mayes Co., 8016 Zuni Rd., S.E., 

505-265-7989 
Clarence, Rep Tech, Inc., Box 156, 716-684-6250 
Syracuse, Rep TeCh, Inc., Box 98, 315-454-0761 
Vestal, Rep Tech, Inc., 1905 Vestal Rd., 607-785-5979 
Winston-Salem, L.G. White & Co., Box 2356,919-

725-3612 
Ohio Cleveland, Carter, McCormic & Pierce, Inc., 3691 

Pa 

Lee Rd., 216-921-1360 
Dayton, Carter, McCormic & Pierce, Inc" 3406 N. 

Main St., 513-278-5873 
Narberth, L.G. White& Co.,100 Essex Ave., 215-664-

6505 
Pittsburgh, Carter, McCormic & Pierce, Inc., 201 

Penn Center Blvd., 412-824-3760 
Tenn Oak Ridge, Ridge Instr. Co., 140 E. DiviSion Rd., 

61500483-1311 
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CHR-CLA 

Tex 

Va 

Richardson, Applied Engrg. 515., First Bank & 
Trust Bldg., 214-231-1322 

Arlington, Gans-Fryling, Inc., 2030 - 16th St., N., 
703-527-3262 

Wash Bellevue, A, Smith Co., 405 - 166S.E.i206~746-6770 
*CHROM-O -SCOPE color monitor - Milletro", Inc. 
*CHROMALEX electric heaters - Wiegand Co. 
* CHROMEL alloys - Hoskins Mfg. Co. 
*CHROMICOAT coaling - Oakite Products, Inc. 
• CHRONETlCS, 500 Nuber Ave., Mt. Vern.n, N. Y. 10550, Tel: 

914 - 699-4400, 1WX: 710-560-0014; Sis. Mgt: T. Berg .. Pg. 1360 
Ala HuntSVille, W.A. Brown & Assocs., Inc., 1314 Buford 

St" N ,W" 205-536-8393 
Ariz Phoenix, T ,L. Snitzer Co., 15 North 40th PI., 602-

Cal 
273-1613 

Del Mar, T ,L. Snitzer Co., 317-14th St., 714-454-
2191 

Los Angeles, T ,L. Snitzer Co" 9005 EXlJosition 
Blvd., 213-836-6170 

Palo Alto, T .L. Snitzer Co., 1020 Corporation Way 
Colo Denver, D,E. Bond Assoc., 2149 S. Clermont St., 

Fla 

Ga 

III 

Md 

303-756-1234 
Ft. Lauderdale, W.A. Brown & Assocs .. , Inc., 3039 

Northeast 32nd Ave., 305-243-6424 
Ft. Walton, W.A. Brown & Assocs., Inc.,212 Bradley 

Dr., N.E., 305-243-6424 
Orlando, \tVA. Brown IS,. Assocs., Inc" 222 Weber 

Ave., 305-425-5505 
Tucker, WA. Brown & Assocs., IIlC., 1590 Cooledge 

Rd., N.W_, 404-939-1674 
Mt. Prospect, Contemporary Science, Inc., Box 205, 

OW C L 5-3793 
Silver Spring, Q.E.D. Elctrns., Inc.,BBO BonifantSt., 

(30]) JU 8-8134 
Mass Waltham, J & J Assocs.,225 Cresent St., 617-899-

0160 
Mich DetrOit, Technitron, IIlC., 13657 Grand River Ave., 

313-838-7324 
Minn Minneapolis, L.F. Green Assoc., 6225 University 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Pa 

Ave., N,E., 612-781-1611 
Kansas City, Harris-Hanson Co" 7916 Paseo St., 

816-444-9494 
St. LouiS, Harris-Hanson Co., 2814 S. Brentwood 

Blvd., (314) MI 7-4350 
Camden, Q.E.D.Elctrns.,lnc.,2916Federal St.,(215) 

WA 5-8711 
Albuquerque, D.E. Bond Assoc., Box 11331, 505-756-

1234 
DeWitt, DB Assocs., Box 14, (3]5) GI 6-0220 
Mt. Vernon, Q.E.D. Elctrns., Inc., 500 Nuber Ave 

(914) YO 8-2200 
Winston-Salem, W.A. Brown & ASSOGs./l108 Burke 

St., 919-725-5384 
Dayton, Technitron, Inc., 1250 W. Dorothy La., 513-

298-7324 
N. Olmsted, Technitron, Inc., 23203 Lorain Rd.,216-

734-0960 
Pittsburgh, Technitron, Inc., 114 Spring Grove Rd., 

412-371-1231 
Tex EI Paso, D.E. Bond Assoc., Box 12293 
FOR: Can, Don Mills, Ont., Applied Technology, Box 272, 

416-444-1264 
CHRONETICS, INC., Intercontinental Instrs., Inc.,500 Nuber Ave., 

Mt. Vernon, N.Y. 10550, Tel: 914-699-4400, TWX: 
710-560-0014; Sis. Mgr: T. Berg _ .... FSC No. 15072 

* CHRONISTOR elapsed time indicators- Bergen Labs., Ilic • 
• CHRONO-LOG CORP., 2583W. Chester Pike, Br •• mall, Pa. 19008, 

Tel: (215) EL 6·6771; Sis. Mgl: A. Freilich ........ FSC N •• 11963 
............ ........................ .................... .................... .................... Pg. 767 

Ala Huntsvi lie, Reynolds & Assoc., 904 Bob Wallace 
Ave., S,W., 205-536-1941 

Ariz Phoenix, R.A. Mayes Co., 4747 North 16th St., 602-

Cal 
279-5243 

Los Angeles, Thorson Co., 6824 Melrose Ave., (213) 
WE 7-0790 

Palo Alto, Thorson Co., 2443 Ash St., (415) DA 1-
2414 

San Diego, Thorson Co., 444 Olive St., (714) CY 8-
8385 

Santa Ana, Thorson Co., 2114 N. Broadway, 714-
547-6206 

Colo Broomfield, R.A. Mayes Co., Box 9,303-421-0706 
Fla Eau Gallie, Reynolds & Assocs., Box 1043,305-727-

Ga 

3205 
Ft. Lauderdale, Reynolds & Assocs., 161 Southwest 

75th St., 305-581-6611 
Orlando, Reynolds & Assocs.,Box8B77,305-424-3836 
Atlanta, Reynolds & Assoc., 175 W. Wieuca Rd., 404-

252-5360 
Kans Leawood, Leemark Engrs., Box 6115, (913) NI 8-

0124 , 
Mass Needham, Wild & Assocs., 570 Hillside Ave., (6l7J 

HI 4-2366 
Mich Ypsilanti, Ohio Instr. Co., 8928 Nottingham Dr.,313-

. 769-1177 
Minn St. Paul, Engineering Prods. Assoc., 2119 Grand 

Mo 

NJ 
NM 

NY 

Ave., (6121 MI 8-5531 
St. Louis, Leemark Engrs.,2001 Big Bend Blvd.,(314) 

MI 7-4545 
Ramsey, Wild & Assocs., Box 300, 201-327-4244 
Albuquerque, RA. Mayes Co., 8016 Zuni Rd" 505-

265--7989 
Hastings on Hudson, Wild & Assocs., Box 266,914-

963-3803 
New York, Common Market-Pantronics, 500 Fifth 

Ave., (212l CH 4-2855 
Syosset, Wild & Assocs., 200 Michael Dr., (516) WA 

1-7100 
Ohio Worthington, Ohio Instr. Co"505 Whitney Ave., 614-

885-0743 

3002 

MANUFACTURERS' SALES OFFICES' TRADE NAMES. 

------------------------, Southampton, Wild &. Assocs., 80 Second St. Pike, Ohio Dayton, Cinch Elctrns. Group, 3300 S. Dixie Ave., 
(215) EL 7-6645 513-299-1972 

Pa 

Arlington, H,J, Heffernan Go., 1123 N. Irving St., Pa GlenSide, Cinch Elctrns. Group, 1601 Church Rd., 
(703) JA 2-6666 215-887-7520 

Va 

Wash Seattle, Thorson Co., 1767 Fifteenth Ave., 5., (206) Tex Dallas, Cinch Elctrns. Group, 1066 W. Mockingbird 
EA 5-5000 La., 214-637-6650 

FOR: Can, Don Mills, Ont., York Instrs., 1262 Don Mills • Houston, Cinch Elctrns. Group, 1405 S. Post Oak 
Rd., 416-445-1255 Rd., 713-622-3723 

* CHRONO-SPRAY time control- Paragon Elec. Co., Inc. • CINCH-GRAPHIK DIV., United Carr, Inc., 200 S. Turnbull Cany.n 
*CHRONODYNE resonator - Armec, Corp. Rd., City 01 Industry, Calil.91744, Tel: 2.13 - 333-1201, TWX: 
CHRYSLER CORP., Huntsville$pace Operations, 1312 N. Meridan 910-584-1861; Pres: G. C. M.rse ............................ Pgs. 8B8, 889 

St., HuntSVille, Ala. 35807, Tel: 205-842-4716; 515. (Refer to Cinch Elctms. GrouP for Sales Office Information,) 
Mgr: I.l.. DeYoung • CINCH MFG. CO., 1501 M.rse Ave., Elk Grove Village, III. 60007, 

CHU ASSOCS., INC., P,O. Box 387, Littletoll, Mass. 01460, Tel: Tel: 312 - 921-6151, 1WX: 910-222·1796; V.P. Sis: A. C. Olsen 
617·456-3282; Sis. Mgr: I.M. Faroen ......................................................................................... Pgs. 888,889 

CHUO ELCTRNS. CO" LTD., No. 21, Motohongomachi, Hachioji- (Refer to Cinch Elctrns. Group for Sales Office Information') 
shi, Tokyo, Japall, Tel: (0426)-22'9106; 515. Mgr: • CINCH-MONADNOCK, 18300 E. Valley Blvd., City .f Industry, 
M. Yoshiwara Calil. 91747, Tel: 213 - 964-6581, 1WX: 910-584-1303; Gen'l. 

.• CICOIL CORP., 9324 T.panga Cany.n Blvd., Chatsworth, Calil. Mgt, C. M. Miller ........................................................ Pgs. 888, 889 
91311, Tel: 213 - 882-2021, 1WX: 910-494-1921; Sis. Mgr: (Refer to Cinch Eletrns. Group for Sales Office Information.l 
W. Kish ......................................................................... : .......... Pg. 2925 • CINCH-NU LilliE, 1015 S.uth 6th St., Minneap.lis, Minn. 55415, 

Ariz Scottsdale, F. Schoeffler Assocs., 6912 E. Horseshoe Tel: 612 - 339-8301, 1WX: 910-576-2748; Gen'l. Sis. MgI: E. R. 
Rd., 602-948-3470 Schmidt ....................................................................... Pgs. 888, 889 

Hayward, Straube Assoc., 98 W. Jackson St., 415- (Refer to Cinch Elctrns. Group for Sales Office Information,) 
783-6750 CINCINNATI DEVELOPMENT & MFG_ CO., 5614 Wooster Pike, 

Cal 

Menlo Pk., Straube Assocs., Inc., 483 Willow Rd., Cincinnati, Ohio, Tel: 513"271-7280; Sis. Mgr: E. 
415-323-2476 Mooney 

Sacramento, Staube Assoc., 2110 "K" St., 916-443- CINCINNATI FAN & VENTILATOR CO., 6516 Wiehle, Cincinnati, 
5392 Ohio 45237, Pres: G.B'. Klee 

Colo Boulder, Straube Assoc., Jl23 Spruce St., 303-443- CINCINNATI SUB-ZERO PRODS., INC., 2612 Gilbert Ave., Cin-
8600 cinnati, Ohio 45206, Tel: 513-751-8810; 515. Mgr: 

Conn Guilford, R.H_ Whitehead Assocs., Box 345,203-453- L.M. Doherty ..... FSC No, 99920 
3762 *CINTICON camera tubes -ITT Electro" Tube Div. 

Ind Huntington, D. Stetten & Assocs., 737 N. LaFontaine CINTRA PHYSICS INTERNATIONAL CO., 440 Logue Ave_, Mt. 
St., 219-356-5124 View, Calif, 94040, Tel: 415-969-9230; Sis. Mgr: 

Mass Boston, Whitehead Assocs., Rm. 481, Statler Office H. Keider 
Bldg., 617-542-7676 CIPHER DATA PRODS.,INC.,1219 Morena Blvd"San Diego, Calif. 

Micn Grand RapidS, Elko Sis. Co., 3119 Midland Dr.,S_E., CIRCLE "F" INDS., P .0, Box 591, Trenton, N.J., Pres: E.A. Ring 
616-949-1451 CIRCLE SEAL PRODUCTS CO., INC., Circle Seal Center ,P .0. Box 

Grosse Point Woods, Elko 515. Co.,80-970 N. Oxford 3666, Anaheim, Calif. 92803, Tel: 714-774-6110; Sis. 
Rdot 313-884-7893 Mgr: C. Siebert, Jr. 

Minn St. Paul, R.G. Ragon, Inc_, 1136 W. Larpenteur Ave., • CIRCON COMPONENT CORP., Santa Barbara Airport, Goleta, 
612-488-6634 Calif. 93017, Tel: 805 - 967-1113; Sis. Mgt: C. M. Spaff.rd ....... . 

NY Huntington, Par Distributors, Box 668, 516-271-0330 FSC No. 04264 ....... : .......................................................... Pg. 1319 
Ohio Cleveland, D. Steffen & Assoc., 904 East 222nd St., Ariz Phoenix, R.V. Weatherford, 1917 North 25th Dr_, 

216-261-5055 602-272-7144 
Dayton, D, Steffen & Assoc., 1201 Heurstead Rd., Cal Anaheim, R,V. Weatherford Co., 1651 S.State College 

513-293-3145 Blvd., Tel: 532-6741 
CIMASTRA DIV., Cincinnati Milling Machine Co., 4760 Mar- Glendale, R.V. Weatherford Co., 6921 San Fernando 

burg Ave., Cincinnati, Ohio 45209, Tel:. 513-731- Rd., Tel: 849-3451 
2121; Sis. Mgr: J.A: Fulmer " Palo Alto, R,V. Weatherford Co.,3240 Hillview Ave., 

• CIMCO WIRE & CABLE CO •• 250 W. Crescent Ave., Anendale, N. I. Tel: 321-5373 
07401, Tel: (201) DA 7-2522; Pres: W. 1.lndoe .............. Pg. 2926 Pomona, R_V. Weatherford Co., 1095 E. Third St., 

Cal Hawthorne, Falmat, Inc., 13666 Hawthorne Blvd. Tel: 623-1261 
S. San Francisco, Electrical Soecialty Co., 213 E. San Oiego, R.V. Weatherford Co., 7930 S. Balboa 

Harris Ave.; 415-589-9611 Ave., Tel: 278-7400 
III Chicago, KennedY Engrg., 6713 N. Oliphant Ave. NY Binghamton, Stack Industrial Elctrns., Inc" 45~49 
Mass Weston, F.C. Talbot Co., Box 366 Washington St., Tel: 3-6326 
Mich Birmingham, Component/Insulation Corp., 610 N. " Hempstead, DaVis Elctrns. Corp., 204 Main St., Tel: 

Woodward Ave. 183-9200 
Minn St. Paul, E. Hoffman Co., 180 N. Snelling Ave. New York, Terminal-Hudson Elctrns.,lnc.,236West 

St. Paul, E. Hoffman Co., 1573 Selby Ave. 17th St., 212-243-5200 
Kansas City, Suor Sales Corp.,Bll5 Troost,816-444- *CIRCUIT GAURD MONiTOR test: equipment - Dearborn Wire 

2871 *CI RCUiT GROU NO computer grou.1d pla,lOs - Flexible Circuits 
Mo 

Haddonfield, Keefe Elctll1.Sls.Co.,15S.HaddoIlAve. *CIRCUIT MASTER automation control-Wintriss Controls 
Montclair, E.B. Hinck, Box 201, 201-716-2625' CIRCUIT STRUCTURES LAB., Div. Lincolnlnstr. Co., Inc., 3200 
Rochester, Telesco Assocs.,lnc.,3254WintonRd"S" N. San Fernando Blvd., Burbank, Calif. 91504, Tel: 

716-275.9200 213-849-6341; Sis. Mgr: F. Griswell .... FSC 17069 

NJ 

NY 

Ohio Cleveland, Component/Insulation Corp., 14235 De- * CIRCUITESTER audio facilities checker - Ultra Audio Prods • 
troit Ave. *CIRCUITFLEX circuits - Flexible Circuits Inc. 

Pa Pittsburgh, J.W. Kigilt Co.,4 Longfellow Rd. *CIRCUITIP level tips for printed-circuit components - Amp Inc. 
Tex Dallas, R.E, Nesbitt Co., 2930 Merrell Rd. *CIRCUITRACER continuity tester - Desco Mfg" Co. 

CIMRON OIV_, Lear Siegler, Inc" ll52 Morena Blvd., San Diego, CIRCUITS, INC., 59 Deming Rd., Berlin, Conn. 06037, Tel: 203-
Calif. 92110, Pres: J.J. Kope, Jr. 828-3526; Sis. Mgr: J,J. Adams 

• CINCH ELECTRNS. GROUP, 1501 Morse Ave., Elk Gr.ve Villalle, *CIRCUITSTRIP cable - Flexible Circuits Inc. 
III. 60007 ................................................. c .................... Pgs. 888, 889 *CIRCUPAKS encapsulation cups and boards - U. S. Dielectric 

Ariz Scottsdale, Cinch Elctrns. Group, 77 Tilird Ave., CISIN, HARRY G. PUBLISHER, Oak La., Amagansett, N.Y. 11930, 
Woo 602-946-3421 Tel: 516-267-3852; Sis. Mgr: H.G. Cisin 

Monterey Pk., Cinch Elctrns. Group, 887 S. Atlantic CITY CHEMICAL CORP .,132West 22nd St., New York, N.Y.100ll, 
Blvd.,213-283-7224 Tel: 212-929-2723; Sis. Mgr: E.W. Colle 

Mt. View, Cinch Elctrns. Group, 2680 Bayslwre • CLAIREX ELCTRNS., INC., 1239 Broadway, New Y.rk, N. Y. 
Frontage Rd., 415-969-2252 10001, Tel: (212) MU 4-5512; Sis. Mgr: R. A. Farrall ........ FSC 

TUstin, Cinch Elctrns. Group, 325 West 4th St., 714- No. 03911 ............................................................................. PII. 1773 
838-4392 Ariz Scottsdale, E.V. Roberts & Assoc., Inc., 77 Third 

Cal 

Orlando, Cinch Eletrns. Group, 5360 Diplomat Cir., Ave., W., 602-947-7695 
305-645-2503 Cal Culver City, E.V. Roberts & Assoc., Inc., 9601 W_ 

Atlanta, Cinch Eletrns. Group, 349A Peaciltree Hills Jefferson Blvd., 213-870-~561 
Ave., N.E., 404-233-1017 Palo Alto, E.V. Roberts & Assoc., Inc., 800 San 

Chicago, Cinch Elctrns. Group, 312-569-2130 Antonio Rd., 415-324-1671 
Elk Grove Vi [Iage, Cinch EJctrns. Group I 1982 lJ.Int Ind Indianapol is, Scott Elctrns.,lnc., 911 N.Pennsylvania 

Fla 

Ga 

III 

Ave.,312-437-5110 Ave., 317-635-8951 
Indianapolis, Cinch Elctrns. GrouPI 2511 East 46th Mass S. Braintree, Bor"dewieck Sis. Engrg. Co., 221 Grove 

St., 317-547-2300 St,,617-843-0845 
Mass Reading, Cinch Elctrns. GrouPI 100 Main St., 617- Mich DetrOit, Hilltronics, Inc., 13720 Puritan Ave., 313-

944-3020 342-3243 

Ind 

Mich DetrOit, Cinch Elctrns. Group, 2832 E. Grand Blvd., Minn Minneapolis, Heimann CO'I [nc., 5603 Lyndale Ave., 
313-873-9500 5.,612-827-5457 

Minn Minneapoli s, Cinch EJctrns. Group, 7615 Metro Blvd., Ohio Cleveland, Scott EJctrns., Inc., 1836 Eucl id Ave.,216-
612-941-4353 861-2626 

Mo Kansas City I Cinch Elctrns.Group,809West39th St" Pa Pittsburgh, Scott Elctrns., [nc., 313 Empire Bldg., 
816-531-6650 412-471-5233 

St. ~l~:i2~~~3~0 Eletrns. Group, 8000 Bonhomme, Wash Bell~9~"6 Western Tech. 515., Box 902, (206) .GL 4-

Ft. Lee, Cinch Elctrns. Group, 530 Main St., 201- EXP: NY, New York, S. Ginsbury, Ltd., 72 West 45th St., 
947-7600 (212) MU 7-3213 

Millbrook, Cinch Elctrns. Group, Box 425, 914-677- *CLAMPANEL shielded enclosure- Amerind - MacKissic Inc. 
3488 * CLAMPIPE ground clamp - Mueller Elec. Co. 

NJ 

NY 

New York, Cinch Eletrns. Group, 212-563-2980 CLARAGE FAN CO., One Clarage PI., Kalamazoo, Mich. 49001, 
Syracuse, Cinch Eletrns. Group, Pickard Bldg., Tel: 616-349-1541, TWX: 616-381-2967; 515. Mgr: 

E. Molloy Rd., 315-454-9268 A_L. Otis ..... FSC No. 12546 

* Trade Name-See Mfr. Listing eem/1969 



· •• including Federal Supply Codes (FSC) where available 

* C LARCO unit heater's - Cia rage Fan Co. 
• CLARE; C. P. & CO., 3101 Pratt Blvd., Chicago, III. 60645, Tel: 

312·262·7700: 51 •. Mgr: R. I. Smith ........ FSC No. 71482 .......... .. 
.................................................................................. Pgs. 2208·2216 
Ariz Phoenix, C.P. Clare & Co., 4110 North 16th St. 
Cal Mt. View, C.P. Clare & Co.,2680 Bayshore Frontage 

Fla 

III 

Kans 

Md 

Mass 

Minn 

Mo 
NY 

Rd, 
Santa Ana, C.P. Clare & Co., Box 11240 
Orlando, C.P, Clare & CO' I 601 N. FerllCreek Ave" 

305-424-9508 
Des Plaines, C.P.Clare&Co.,2590DevonAve" 312-

827-0151 
MIssIon, Halgln ::'ls.,;4bUt:lu€na Vlsta,YU-ILL-L441 
Baltimore, C.P. Llare & Co., 6229 N. Charles St., 

5U1-)I/-I:\U1U 

Bethesda, Byrne Assocs., 4853 Cordell Ave., 301-
654-8814 

Needham, DeVeer Sis. Engrg. Co., 1492 Highland 
Ave., 617-444-4200 

Minneapolis, C.P. Clare & Co., 4725 Excelsior 
Blvd.,6U-9<0-jU5 

St. Charles, C.P. Clare" Co., 10 Willowbrook Ct. 
Great Neck, C.P. Clare & Co" 525 Northern Blvd., 

516-466-2100 
Syracuse, C.P. Clare &. (,;0.,499::'. Warren::.t., jl.~-

422-0347 
Ohio Cincinnati, Baehr, Greenleaf & Assoc., IIIG., 9505 

Pa 

Tex 

Montgomery Rd., 513-891-3827 
Cleveland, Baehr, ~reeJ1leat &. Assoc., IIlC., 14fUU 

Detro,t Ave., 216-221-9030 
Columbusr Baehr, Greenleat& Assoc.,lnc.,lJox 5Ui., 

614-486-4046 
Xenia, Baell r, Greenleaf & Assoc., Inc.,3350 Maple

wood ur., ~U-4LO-,4i:S, 
Philadelphia, C.P. Clare & Co., 101 North 33rd St., 

215-386-3385 
Dallas, R.E. Nesbitt Co., 2930Merrell Rd.,214-357-

4601 
Houston, R.E. Nesbitt Co.,4208 Mt. Veillon, 113-528-

3811 
Wash Bellevue, C.P. Clare & (.;0.,400 lOmll ~t., N.!:'" 

206-455-2410 
FOR: Can, Toronto, Ont., C.p. Clare Canada, Ltd., 61 

Industry ~t., 41b- fbi-IHJ4 
CLARE-ELECTR05EAL CORP., 946 North Ave., Des Plaines, III. 

60016, Tel: 312-824-6173; Sis. Mgr:W.W.Kribble .... 
F5C No. 83532 

CLARE-PENDAR CO., P .D. Box 785, Post Falls, Idho. 83854, 
Tel: 208-773-4541; Sis. Mgr: J.D. McElwain 

* CLARIFUGE centrifugal clarifier - Barrett, Leon J. Co. 
CLARK CONTROL DtV., A.D. Smith Corp., 1146 East 152nd St., 

Cleveland, Ohio 44110, Tel:216-851-2000, TWX: 216-
486-5680; Sis. Mgr: G.J. Deutsch 

• CLARK CRYSTAL CORP., 344 Boslon Post Rd., Marlborough, Mass. 
01752, T.I: 617·481-0821: Sis. Mgr: F. L. Nobl.s ........ FSC No. 
98881 .' ... ................... .. ............................. Pg. 1103 

Cal Burlingame, J.E. Striker COOl 1319 Howard Ave., 
415-342-1425 

Long Beach, Kirk-Anderson Sis. Co., 666 E. Ocean 
Blvd., 213-436-9756 

Colo Denver, O'Brien Sis. Agency, 2785 N. Speer Blvd., 

Conn 
DC 
Fla 

Ga 

III 

303-477-4713 
Farmington, Keyeo Assocs., Box 357,203-677-1771 
Washington, T. Griffin Co., ENterprise 1-4821 
Ft. Lauderdale t Beacon Elctrns. Assocs., Inc., Box 

10212,305-564-4298 
Maitland, Beacon Elctrn. Assocs., Box 1278, 305-

647-3498 
Atiantal Beacon Elctrns. Assocs., Inc., 2285 Peach

tree Rd., N.E., 404-351-3654 
Lake Zurich, Branum Sis. Co., Box 516,321-438-

2356 
Md Baltimore, T. Griffin Co., ENterprise 9-4821 
Mass Needham, Keyco Assocs., Inc., 1329 Highland Ave., 

NJ 

NY 

NC 

Ohio 
Okla 
Pa 
Tex 

617-449-2600 
Englewood, Andrews &. Andrews, [nc., 44 N. Dean 

St., 201-569-8800 
Huntington, Andrews & Alldrews, IIlC., 140 E. Main 

St., 516-692-8686 
Syracuse, Andrews & Andrews, Inc" 236 Erie Blvd., 

E., 315-471-8855 
Jamestown, Beacon Elctrns. Associatiol1, Inc., Box 

503,919-454-1010 
Med,na, McShane, Box 523, 216-725-42~3 
Tulsa, J.A. Greell Co., Box 3209, 918-742-4657 
Paoli, T. Griffin Co., 46 Darby Rd., 215-647-1550 
Dallas, J.A. Green Co., 7118 Envoy Ct.,214-631-7450 
Houston, J.A. Green Co., 3400 Montrose, 713-526-

2959 
Wash Seattle, Dewar & Assocs" 6361 First Ave., S" 

206-763-2233 
EXP: Pa, Mechanicsburg, Greenray lntll" 840 W. Church 

Rd., 717-766-0223 
CLARK, DAVID CO., INC., 360 Franklin St., Worcester, Mass. 

01604, Tel: (6171 PL 6-6218; Sis. Mgr: J.H. Givan 
CLARK ELCTRNS. LAB., 1365 E. Edinger Ave., 5alltaAna, Calif. 

92705, Tel: 714-835-1753: Sis. Mgr: E.J. McLain 
CLARKSON LABS., INC., 1450 Ferry Ave., Camden, N.J., Tel: 

(609) WO 6-5200; Sts. Mgr: N.M. Gover 
• CLAROSTAT MFG. CO., INC., Washinglon 51., Dover, N. H. 03820, 

Tel: 603·742·1120, TWX: 710·366·1616; Sis. Mgr: P. Harris 
.................................................................................. Pgs. 2460, 2461 

Ariz Phoenix, J. Berman Co., Inc., 2101 W. Shangri La 

Cal 
Rd., Tel: 264-6578 

Hayward, Straube Assocs., 98 W. Jackson St.t 415-
783-6750 

La Mesa, J. Berman Co., Inc., Box 453,714-583-
6457 

Los Angeles, J. Berman Co., Inc,,8295 S. LaCienega 
Blvd., 213-870-4711 

SEE PAGE 352 TO GET YOUR COPY Of THE RADlO·ELECTRONIC MASTER 

Menlo Park, Straube Assocs., 483 Willow Rd., DA3-
2476 

Colo Boulder, Straube Assocs., Box 1649,303-443-8600 
Fla Winter Park, Millar-Hutto Assocs., Inc. t Box 1509, 

305-647-7407 
Ga Atlanta, Millar-Hutto Assocs., Inc., 3UO Maple Dr., 

N.E., 404-261-6160 
III Chicago, Clarostat, 58ll W.Montrose,312-725-3441 
Ind Ft. Wayne, B.F. Homsher Co., 418 E. Berry St., 

219-483-1348 
Ft. Wayne, Needler Sis. Co., Box 2407, Sta. C, 

219-744-5226 
Iowa Des MOines, T .L. Dowell Co., Inc., 3300 WiHiams, 

515-288-4684 
Kans Overland Pk., T.L. Dowell Co., Inc., 6007 West 94th 

T err., 913-649-6069 
Mass Concord, Clarostat, 91 Main 5t., 617-369-7933 
Minn Minneapolis, A.J. Warner Co" 4927 34th Ave., 5./ 

Mo 
NY 

NC 

Ore 

Pa 

Tex 

612-729-7371 
St. Louis, T .L. Dowell Co., Inc., 9176 Vdlaridge Ct. 
Hicksville, Clarostat, 76 N.Broadway,516-935-5879 
N. Syracuse, L.D. Allen, Inc., Box 205,315-458-7470 
Tonawanda, L.D. Allen, Inc., 232 DeKa11 St., 716-

694-2130 
Raleigh, Millar-Hutto Assoc. , Inc., Box 17173, Tel: 

366-2061 
Portland, Almac/Stroum Elctrns., Box 25444, 503-

292-3534 
Allentown, Beil & Whitaker, Inc., 1303 N. Troxell 

St., 215-434-5220 
Camp Hill, BeH & Whitaker, [nc., 849 W. Fox

croft Dr., 717-233-1254 
Harrisburg, Beil & Whitaker, Inc., 5610 Akron Dr., 

m-652-0184 
Narberth l C.W. Henderson, 400 Gilpine Rd., MO 4-

9588 
Reading, Beil &. Whitaker I [nc., 3623 Jacksonwatd 

Ave., FR 5-6837 
Roslyn, C.W. Henderson Co., 2813 Turner Ave.,215-

887-8059 
Dallas, J.Y. Schoonmaker Co., Inc., 2995 Ladybird 

La., 214-631-8481 
Houston, J.Y. Schoonmaker Co., tnc., 6001 Gulf 

Frwy., 713-926-9516 
San Antonio, J.Y. Schoonmaker Co., Inc., Box 5299, 

01 2-0251 
Wash Seattle, Almac/Stroum Co., 5811 Sixth Ave.,S.,206-

723-7310 
EXP: NY, New York, M. Simons & Son Co., Inc., 150 

Broadway, 212-227-5513 
FOR: Can, Downsview, Ont., Tri-Tel Assocs. /S5 Brisbane 

Rd., Tel: 633-4325 
CLARY CORP., Precision Instrs. Div.t 320 W. Clary Ave., San 

Gabriet, Calif. 91776, Tel: 213-287-6111; Sis. Mgr: 
L. I\loraeen ..... I-!>(.; No. 71S03 

- - - - - - - - Advertisement - - - - - - -
Clary was a pioneer and is One of th~ leaders 
in the Data Printer field. Continuous product 
development has resulted in a line of printers 
ranging from Low Cost Commercial serial 
entry printers to MIL SPEC Parallel Entry 
Printers for military applications involving 
severe environments. 

*CLASPCON crimp type terminals - Molex Prods., Co. 
*CLASSETTE tape recorders - Audiotrollics Corp. 
CLAUSS CUTLERY CO., P.O. Box 667, Fremont, Ohi043420, Tel: 

419-332~7344; Sis. Mgr: J.A. Hart, Jr. 
CLEAN ROOMS CONSTRUCTION CO., INC., P.O. Box 275, 

Westminster, Calif. 92683, Tel: 714-894-1214 
CLEARPRINT PAPER CO., 1482 67th St., Emeryville, Calif. 
* CLECRAFT air power tools-Portable Elect. Tools Div. 
* CLEENLINE work stations - Pressteel Co. 
CLEMENS MFG. CO.,630 5.Berry Rd., St. Louis, Mo. 63122, Tel: 

(314) WO 1-7228; Sis. Mgr: J. Clemens 
- - - - - - - -Advertisement- - - - - - - -
Clemens manufacturing produces the model 
SG-838 standard signal generator I the first 
all solid state generator. Battery or A.C. 
powered. SOKC thru 54MC. output accurately 
calibrated 0.6 uV to 100/000 uV in 1 DB steps. 
Crystal calibrator and internal/external modu
lation, 0-500/0. Send for free descriptive booklet. 

CLEMENTS MFG. CO., 6656 5. Narragansett Ave., Chicago, III. 
60638, Tel: 312-767-7900; Sis. Mgr: J.B. Handy 

* CLETALOY contact materjals- Superior Carbon Prods., Inc. 
* CLETRON dynamic loudspeaker - Cleveland Elctrns., Inc. 
• CLEVELAND ELCTRNS., INC., 2000 Highland Rd., TwinsbulI, 

Ohio 44087, T.I: 216·425·7841; Sis. Mgr: C. L. Knowl.s ..... 
....................................................................................... Pgs. 726, 72 

Cal Los Angeles, Corcoran Assoc., Box 45897,213-398-
2675 

Redwood City, Logan Sis. Co., Box ll12, 415-369-
6726 

Colo Denver I Walter Engrg. Assoc., 880 Bonnie Brae 
Blvd., 303-797-5585 

DC Washington, Massey Assocs., 1 Thomas Cir. t N.W., 
202-628-1023 

Ga Atlanta, V.A. McCorvey Co., 2187 Briarcliff Rd., N; 
E., 404-636-2502 

III Westchester,W.G. Brouillette & Assocs., 9855 
Roosevelt Rd., 312-345-6500 

Ind Ft. Wayne, R.O. Whitesell & Assoc., Central Bldg., 
219-743-4411 

Indianapolis, R.O. Whitesell & Assoc.,6620 E. Wash
ington St., (3m FL 9-5374 

Ky Louisville, R.O. Whitesell & Assoc., Inc., 3620 Lex-
ington Rd., 502-893-7303 

CLA·CLE 

Mass Lexington, E.F. Delfino Co., 75 Reed St./ 617-862-
lll8 

Mich Benton Harbor, R.O. Whitesell & Assoc., 303 Fidelity 

Mo 

NY 

Bldg., 616-927-2041 
Southfield, R.O. Whitesell & Assoc.,25100 Evergreen 

Rd., 313-358-2020 
Kansas City, Kay Sis. Co., 4010 Washington 5t.,(8161 

JE 1-2014 
Brooklyn,l. Brown Co., 401 Kingston Ave.,212-493-

1379 
Ohio Cincinnati, R.O. Whitesell & Assoc., 1172 W. Gal-

Pa 

Tex 

braith,513-521-2290 
Cleveland, R.O. Whitesell & Assoc., 21139 Lorain 

Ave., 216-333-2585 
Dayton, R.O. Whitesell & Assoc., 4129 S. Dixie, 

513-298-9546 
Gladwyne, D.J. Hevner Co., 1528 Spring Mill Rd., 

(215) LA 5-9727 
Pittsburgh, R.O. Whitesell & Assoc., 201 Penn 

Ctr. Blvd., 412-242-0100 
Dallas, J.E. Smith Co., 1353 Chemical St., (214) ME 

l-l727 
Wash Seattle, Ace Assocs., 143 Southwest 153rd St., (206) 

CH 4-9391 
CLEVELAND ELCTRNS., INC., Speaker Div., 1974 East 61st St., 

Cleveland, OhiO, Tel: 216-391-3834; Sis. Mgr: D.L. 
Martin ••••• F5C No. 30244 

CLEVELAND INSTITUTE OF ELCTRN5" 1776 East 17th St., 
Cleveland, Ohio 44114 

CLEVELAND METAL SPECIAL TIES CO., 15516 Industrial Pkwy., 
Cleveland, Ohio 44135, Tel: 216-267-9020; Sis. 
Mgr: R. Middlekauff 

CLEVELAND MICA CO.,1360 Hird Ave" Lakewood, Ohio 44107, 
Tel: 216-226-1360; Sis. Mgr: W.O. Burton 

CLEVELAND REFRACTORY METALS DIV., Chase Brass & 
Copper Co., 28850 Aurora Rd., Solon, Ohio 44139, 
Tel: 216-148-0300; Sis. Mgr: J. Spelman 

• CLEVITE CORP., Brush Inslrs. Oi •. , 371h & Perkins, Clev.land, 
Ohio 44114, Tel: (216) EN 1·3315, TWX: 216·5749080; Sis. Mgr: 
D. E. Pierce ........ FSC No. 96795 ........ Pgs. 545,1216,15541569 

Ala HuntSVille, W.A. Brown & Assocs., Inc., 1314 Buford 

Cal 
St., 205-536-8393 

Los Angeles, Brush instrs., 1801 Avenue of the 
Stars, 213-879-1300 

Redwood City, Brush Instrs., 61 Renato Ct., (415) 
EM 9-5581 

Colo Denver, Brush Instrs., 300 E. Speer Blvd.,303-744-

Fla 

Ga 

III 

Md 

2371 
Ft. Lauderdale, W.A. Brown & Assocs., Inc., 3039 

Northeast 32nd Ave., 305-564-8000 
Ft. Walton Beach, W.A.Brown & Assocs.,21Z Bradley 

Dr., N .E., 904-243-6424 
Orlando, W.A. Brown & Assocs., Inc., 222 Weber 

Ave., 305-425-5505 
Tuckerl W.A. Brown & Assocs., 1590 Cooledge Rd., 

404-939-1674 
Oak Brook, Brush Instrs., 2000 Spring Rd.,312-654-

1430 
Riverdale, Brush Instrs.,6715 Kenilworth Ave., OOll 

UN 4-0057 
Mass Burlington, Brush Instrs., Northwest Industrial Pk., 

(6lll BR 2-0750 
Mich Southfield, Brush Instrs., 600 Northland TowerstE., 

313-356-6600 
Minn Minneapolis, Bard Assocs., Inc .. 4640 West 77th St., 

Mo 

NJ 

NY 

NC 

612-866-1700 
St. Louis, Brush Instrs., ll722 Studt La., 314-432-

8055 
Hackensack, Brush Instrs., 25 E. Salem St., 201-

342-6161 
Great Neck, Measurement Tech., Inc., 295 Northern 

Blvd., 516-482-3500 
Syracuse, Labtronics, Inc" Rm. 130, Pickard Bldg., 

315-454-9314 
Winston-Salem, W.A. Brown & Assocs., Inc., 1108 

Burke St., 919-725-5384 
Ohio Cleveland, Brush Instrs., 37th & Perkins, 216-361-

Pa 

Tex 

3315 
Dayton, Brush Instrs., 1700 Needmore Rd., 513-278-

9900 
Bala-Cynwyd, Brush Instrs., Barclay Bldg.,(Z15) TE 

9-7066 
Pittsburgh, Brush Instrs., 3450 Babcock Blvd., 412-

931-3660 
Dallas, Brush Instrs., Box 12374, Preston 5ta.,(2141 

DI 8-8610 
Houston, Brush Instrs., 7007 Gulf Frwy., (JJ3) M14-

3671 
Wash Seattle, Brush Instrs., 5950 6th Ave., 5., 206-762-

2140 
CLEVITE CORP., Cleveland Graphite Bronze D/v., 17000 St. Clair 

Ave., Cleveland, OhiO, Tel:216-481-7221, TWX:216-
486-5610; Sis. Mgr: J. Newell III 

CLEVITE CORP., Electronic Research Div.,540 East 105th St., 
Cleveland, OhiO, Tel: 216-851-5500; Sis. Mgr: H. Jaffe 

.CLEVITE CORP., Gaging & Controls Div., 4601 N. Arden Dr., 
EI Monte, Calif. 91731, Tel: 213-442-7755; Sis. Mgr: 
R.R. Randolph 

• CLEVITE CORP., Pi.zo.leclric Div., 232 Forbes Rd., B.dford, 
Ohio 44146, T.I: 216·232·8600, TWX: 810-427·2274: Ceramic 
Sis. Mgr: D. Mark.son, Fill.rs Sis. Mgr: R. Zimm.rman .............. .. 
............ .......................... . .................. Pgs. 1085, 1286 

Ala HuntSVille, J.L. Highsmith & Co., 3322 5. Memorial 

Cal 

Colo 

Pkwy., 205-881-3294 
Los Angeles, Fetty/Schoenduve, Inc., 7407 Melrose 

Ave., 213-651-4050 
Palo Alto, Fetty/Schoenduve, Inc., 253 Town & 

Country Village, (4151 DA 1-7041 
Denver, Waugaman Assoc., Inc.,2785 N.Speer Blvd., 

303-255-5000 

3003 
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Fla 

III 

Orlando, J.L. Highsmith &Co.,2543Industrial Blvd., 
305-293-5202 

Chicago, Semiconductor Specialists, Box 66125, 
O'Hare Int'I .• Airpt., 312-279-1000 

Iowa Cedar Rapids, H.R. Brown Sales, 3400 Indian Rd., 
5'£.,319-366-0635 

Kans Mi,sion, Forristal-Young· 515. Co.,5500 BuenaVista, 

Md 
913-432-1420 

Bethesda, Mount & Co., 4853 Cordell Ave.,301-652-
5612 

Mass S. Natick, W. Be\iver Assoc., 4l Indian Ridge Rd., 
617-655-1529 

Mich Detroit, Semiconductor Specialists, 25127 W. Six 

Mo 

NY 

NC 

Ohio 

Pa 

rex 

Mi Ie Rd., 313.255-0300 
St. Louis, Forrisial Young Sales Co., 7110 Oakland 

Ave., 314-645-2360 
Fayetteville, M.P. Andrews, Inc., 315-637-3144 
New York, Ellis-Haber-Ramp Corp., 2315 Broad

way, 212-799-4040 
Charlotte, J.L. Highsmith & Co., 3733 Monroe Rd., 

704-333-7743 
Dayton, Semiconductor' Specialists, 5858 N. Main, 

513-278-9455 
Cornwell Hgts., Mount & Co., Box 192,215-639-7744 
Pittsburgh, Semiconductor Special i sts, 2011 Waverly 

St., 412-351-3611 
Richardson, Hays Co., 777 S.Cental ExpwY.,214-231-

1426 
Wash Seattle, R. Johnston Co., 1011 Northeast 69th St., 

(206) LA 4-5170 
FOR: Can, Montreal, Que., D.I. Snell, Ltd., 2150 Ward St., 

514-748-9646 
Can, Toronto, Ont., D.I. Snell, Ltd., 700 Weston Rd., 

416"767-9876 
.CLEVITE LTD.,l177 TalbotSt.,St. Thomas, Ont., Can., Tel: (519) 

ME.I-4880; 515. Mgr: DA. Gustafson 
• CLIFTON, Div. Litton Inds., 5050 State Rd., Drexel Hills, Pa. 

19026, Tel: 215·622-1000, TWX: 510-669·8217; MktJ. Olr: 
J. E. Jaenisch ........ FSC No. 86197 ........................ Pgs. 1727,2664 

Ariz Scottsdale, Clifton, 101 N. Brown Ave.,602-946-3446 
Cal Downey, Clifton, 7340 E. Florence Ave., 213-927-

3335 
'Fla Altamonte Springs, Clifton, Box 508,305-831-1441 
Mass W. Newton, Darbury Corp., 437 Cherry St., 617-244-

Mo 

NY 

2053 
Maryland Hgts., Clifton, 8 Progress Pkwy., 314-432-

4400 
Glen Head, H.W. Brede Co., 689 Glen Cove Rd., 516-

676-4900 
Syracuse, H.W. Brede Co., 712 State Tower Bldg., 

315-471-3441 
Ohio Dayton, Clifton, 1700 Needmore Rd., 305-831-1441 
Okla Oklahoma City, Ammon & Champion Co., Box 12274, 

Tex 

(405) WI 2-8222 
Tulsa, Ammon & Champion Co., 5555 Skelly Dr .,918-

627-7670 
Dallas, Ammon & Champion Co., 3300 W. Mocking

bird La" 214-357-8441 
Houston, Ammon & Champion Co., 601 Westbury Sq., 

713-729-1233 
CLIFTON MFG. CO., INC., 20 N. Springfield Rd., Clifton Hgts., 

Pa.19018 
*cLI; ... '~TE-LAB e(lViro.lme.ltai chamber - American Instrument 
*CLlMAX shoe machinery brushes - S. A. Felton & Son Co. 
Cli MET INSTRS., INC., 1240 Birchwood Dr., Sunnyvale, Calif. 

94086, Tel: 408-736-6950; 515. Mgr: J. Hicks 
*C U NAC accelerator - Varian Associates 
*CLlNCH-LOC terminals - Lundey ASSOCiates, Inc. 
*CLlNI-CALL med. data management sys. - Sanders Associates 
CLINTON INSTR. CO., Boston Post Rd., Clinton, Conn. 06413, 

Tel: (203) MO 9-7548; Pres: H.H. Clinton 
*CLIP AC voltage regulator - Wan lass Electric Co. 
CLIP-SLEEVES wire markers - Brady W. H. Co. 
CLIPPARD INSTRUMENT, INC., 7350-90Colerain Rd.,Cincinnati, 

Ohio 45239, Tel: 513~521-4261; Sis. Mgr: R. Smith 
CLOVER. INDS. DIV., GTI C"rp., 60~ Young St., Dept. 4, Tona

wanda, N.Y. 14150, Tel: 716-693-1331; 515. Mgr: 
L.N. Friol ...... FSC No. 81904 

*CO-CONTACT CLEANER cleaner for sensitive equip. - CRC 
*cO-MO-TROL motor control- Weltronic Co; 
*CO-NETIC shielding material - Perfection Mica Co. 
CO-OPERATIVE INDS" INC., 100 Oakdale Rd., Chester, N.J. 

07930, Tel: 201-879-5151, TWX: 201-430-4140; 
Sis. Mgr: V.C. Bonardel ..... FSC No. 81482 

• CO·ORD SWITCH DIV., LVC Inds. Inc., 10248 43rd Ave., Corona, 
N. Y. 11368, Tel: 212·899·5588; SIs. Mgr: L. Cartelli .. Pg.918 

Ala HuntSVille, Young & Lawrence Assoc., Inc., 2901 
Governors Dr " S.W., 205-539-6575 

Cal Los Angeles, Dyna-Sales Co., 5331 E. Olympic 
Blvd., 213-268-1175 

Conn Madison, A & M Elctrn. Rep., Inc., Ailene Dr.,.203-
245-1031 

Fla Winter Pk.', Young & Lawrence Assoc., Inc., 601 N. 
New York Ave., 305-647-6929 

Mass Needham, A & M Elctrn. Rep., Inc., 1492 Highland 

NY 

Pa 
Tex 

Ave., 617-444"8170 
Fayetteville, M.P. Andrews, Inc., 319 Mott Rd,,315-

637-3144 
Great Neck, H.J. Krasner Assoc.,33 Great Neck Rd" 

516-<187-0690 
Philadelphia, V.s. Malta Co., Box 4007 ,215-836-5122 
Dallas, Carey & Assocs., Inc., 725 Preston Forest 

Shpg. Ctr., (214) EM 1-6234 
Houston, Carey & Assoc., Inc., 3315 West 12th St., 

713-869-3623 
II San .. AntoniO, Carey & Assocs., Inc., Box 6795 

COAST COIL CO., 5333 W. Washington Blvd., Los Angeles, Calif. 
90016, Tel: 213-936-6188; Sis. Mgr: W.L, Queen 
..... FSC No. 05254 

3004 

COAST ELCTRNS., I.NC •• 1305 Fifth St., Manhattan Beach, Cali!., 
Tel: 213-376-6328; 515. Mgr: G,F. Hammel 

COASTAL DYNAMICS CORP., 219 Rose Ave., Venice, Calif. 90291, 
Tel: 213-392-3001; Vice Pres: F.W. Johnson ...... 
FSC No. 04211 

COAX DEVICES, INC., Box 234-EEM, Chelsea, Mass. 02150, 
Tel: 617-884-6983; Sis. Mgr: S. Rosen 

*COAXICLAMP connectors & splices - Amp Inc. 
*COAXICON connector - Amp Inc. 

*COAXWiTCH coaxial switches - Bird Electronic Corp. 
COBEHN, INC., 226 Passaic Ave., Fairfield, N.J.07006, Tel: 201-

226-6675; Sis. Mgr: D.F. Cook ..... FSC No. 04882 
• COB~R ELCTRNS., INC., 7 Gleason Ave., Slamford, Conn. 06902, 

Tel: 203 - 327-0003; Mlltg. Mgr: B. Zarkower ................ 1'&. 1657 
Ala HuntSVille, Gentry Assocs., Inc., 2109 W. Clinton 

St .. 205-534-9771 
Ariz Phoenix, Hyer Assocs., Inc., 301 W. Indian School 

Cal 
Rd .. 602-264-0291 

Los Altos, J. Stone & Assocs., 330 Second St., 
415-948-4563 

N. Hollywood, 3DBM. Inc .. 7424 Greenbush Ave .. 
213-875-0876 

Colo EngleWOOd, Hyer Assocs., . Inc., 7895 E. Prentice 

DC 

Fl. 

Ga 

Ave" 303-771-5285 
Washington, E.astern Instrumentation, Inc., 2600 

Virginia Ave., N.W., 202-333-8880 
Orl<inrln. Gp:ntrv A~~()r.!> .• Inc .• r)I)O N·. Bumbv Ave .• 

305-841-7740 
Atlanta, Gentry Assocs" Inc., Box 13513; Sta. K, 

404-233-3816 
III Chicaqo, Midwest Elctrn. Sis., 5707 W. Division St" 

312-626-0030 
Ind Indianapolis, Midwest Elctrn. Sis., 5462 East 40th 

St" 317-547-3259 
Iowa Cedar Rapids, Midwest Eletrn. 515.,2042 Franklin 

Ave .• N.E .. 319-363-4410 
Md Baltimore, Easternlnstrumentation,lnc., 1002 Ingle-

side Ave .. 301-744-3675 
Mass Waltham, Microwave Consultants Corp" 195 West 

St .. 617-899-4400 
Mich Ypsilanti, Micro 515. Corp., 650 Greenlawn, 313-

483-1229 
NC Jamestown. Gentrv Assocs .. lnc .. Box 197.919-454-

1919 
NM AlbUQuerQue, Hyer Assocs .. Inc .. 210 LaVeta Dr., 

N.E.,505-265-5767 
NY DeWitt. DB Assocs .. Inc .. Box 14. 315-446-0220 
• Lancaster, DB Assocs .. Inc., 22 Biscayne Dr .. 716-

835-6186 
II Great Neck, Eastern Instrumentation. Inc., 350 

Northern Blvd., 516-466-9505 
• Dayton, Micro 515. Corp., 1250 W. Dorothy La., 

513-298-3033 
Ohio Cleveland. Micro 515. Corp .. 2000 Lee Rd .. 216-

371-0522 
Pa Philadelphia, Eastern Instrumentation, Inc., 613 

Cheltenham Ave., 215-927-6269 
Tex Dallas, Airep Elctrn .. lnc., 6300 N. Central Expwy .. 

214-363-5291 
Houston. Airep Elctrn .. Inc .. 4901 Richmond Ave .. 

713-621-0955 
San Antonio, Airep Elctrn .. Inc .. 6936 San Pedro, 

512-828-1488 
Utah Salt Lake City, Hyer Assocs., 445 East 2nd & .. 

Va 
801-363-6773 

Richmond, Eastern Instrumentation/Inc., Ross Bldg., 
Ste. 607. 703-644-6622 

Wisc Waukesha, Midwest Elctrn. Sis., 1317 Garfield Ave .. 
414-542-5129 

*COBRID coaxial- :sage Laboratories, Inc. 
CODAMITE, 1747 Kl W. Lincoln Ave., Anaheim, Calif. 92801, 

Tel: 714-635-4100; 515. Mgr: R.W. Johnson 
* COOE-A-PHONE automatic telephone- Ford Inds., Inc. 
*CODE.TYPER morse encoder - Computronics Engineering 
CODEX CORP., 222 Arsenal St., Watertown, Mass. 02172, Tel: 

617-926-3000; V.P. Mktg. A. Carr 
*COE LINE compatible operational element - GPS Instrument Co. 
• COHN, SIGMUND CORP., 121 S. Columbus. Ave., Ml Vernon, 

N. Y. 10553, Tel: (914) MO 4-5300, TWX: 710·562·0112; Sis. 
Mar: R. Cohn ........................................................................ Pg. 2927 

Cal Burbank, S. Cohn Corp. of Calif., 826 Walnut Ave., 

Tex 
(213) VI 9-6777 

Dallas, S. Cohn-PYfofuze, Inc., 5721 Brookstown 
Dr., (214) AD 9-3901 

• COHU ELCTRNS., INC., San Diego Div., Box 623, San Diego, 
Calil. 92112, Tel: 714·277-6700, TWX: 910-335·1244; V.P • 
MktJ: E. T. Clare ........ FSC No. 05159 .............................. Pg. 1356 

Ala Huntsville, BCS Assocs., Inc., Box 1273,205-534-
1648 

Ariz Phoenix, Cohu Elctrns., Inc., Enterprise 6700 
Cal Beverly Hills, Cohu Elctrns., Inc., 292 S. La 

Cienega Blvd., 213-655-5200 
Mt. View, Cohu Eletrns., Inc., 1901 Old Middlefield 

Way, 415-961-9293 
Colo Denver, Williams-Assocs., 4971 Jackson St., 303-

Fla 
Md 

388-4391 
Orlando, BCS Assocs., Inc., Box 6578,305-845-1510 
Bethesda, Bartlett Assocs., Inc., 7979 Old George

Town Rd., 301-656-3061 
Mass Needham, Addelco Corp., 56 Pickering St., 617-444-

4754 
Mich Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd., 

Mo 

Nev 
NJ 

NM 

313-357-3700 
St. Louis, St. Sterling Co., 11734 Lachland Industrial 

Dr., 314-542-3636 
Las Vegas, Cohu Elctrns., Inc., Enterprise 1-5051 
E. Orange, Friedman Assots., Inc., no Halsted St., 

201-673-2500 
Albuquerque, Williams-Assocs., 420 Washington St., 

S.E.,505-255-1638 

* Trade Name·~See Mfr. LIsting 

NY 

NC 

Albany,J.A. Reagan Co., lnc., 6 Highland Ave., 
518-489-4777 

Greensboro, BCS Assocs., Inc., Box 6426, 919-273-
1918 

Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd., 216-

Ore 

Pa 

Tex 

Wash 
EXP, 
1-01{: 

442-8080 
Dayton, S. Sterling Co., 2673 Culver Ave., 513-298-

7573 
Portland, Arva, Inc., 2035 Southwest 58th Ave.,S03-

292-8762 
Pittsburgh, S. Sterling Co., No.2 ParkwayCtr.,412-

922-5720 
Wayne,BartlettAssocs., Inc., Box 72, 215-688-7325 
Houston, A. Barnes Co., 3230 Mercer St., 713-622-

3620 
Richardson, A. Barnes Co., Box 709, 214-235-4541 
San Antonio, A. Barnes Co., EI06 Petroleum Ctr., 

512-828-1323 
Seattle, Arva, Inc., 1320 Prospect St., 206-622-0177 
San Diego, Cohu Eletrns., Box 623, 714-277-6700 
(;an, Uttawa, Unt., Whittaker t.lctrns., Ltd.,4,t How-

den Ave., 613-224-1221 
Can, Roxboro, Que., Whittaker Elctrns., Ltd., Box 

216,514-683-3621 
Can, W. Vancouver, B.C., Whittaker Elctrns., Ltd., 

1144 Millstream Rd., 604-926-3411 
Can, Weston, Ont., Whittaker E.lctrns., Ltd., 1885 

Wilson Ave., 416-247-7454 
COIL CO. OF AMERICA, INC.,221 Washington St., Northvale, N.J. 

07647, Tel: 201-768-3434; 515. Myr: B.M. Gottlieb 
..... FSC No. 97987 

- - - - - - - -Advertisement- - - - - - - -
CUSTOM DESIGN A PROBLEM TO YOU? 

TRANSFORMERS, SOLENOIDS, POWER SUP
PLIES, COILS SATURABLE REACTORS,MAG
NET AMPLIFIERS, TOROIDS 
Random, Bobbin & T.oroidal winding for all 
applications 

COST? Less than Hoff the shelfll items 
Commercial & Government specifications 

Write for prices to your exact specifications. 

COIL WINDING EQUIP. CO., Railroad Plaza, Oyster Bay, N.Y. 
11171, Tel: (516) WA 2-5660; Sis. Myr: H. George 
..... FSC No. 92415 

• COJAX coaxial jack - Cooke Engrg. Co. 
* COLADENE degreaser - Colonial Alloys Co. 
COLBER CORP., 26 Buffington St., Irvington, N.J.07111, Tel: 201-

375-3004 
• COLBURN INSTRS., INC., Div. Padic, Inc., 354 Coral Cir., EI 

Segundo, Calif. 90245, Tel: 213 - 772·1471; Sis. Mar: C. C. B. 
Moody ........ FSC No. 30445 ................................................ Pg. 1247 

Ariz Phoenix, H.C. Biornberg 515.,6660 North 23rd St., 
602-265-4666 

Cal Englewood, Measur-ements Assocs.,800 N .Eucalyptus, 
213-671-7651 

Conn Bloomfield, T .R. Burnham Co., 860 Park Ave" 
203-242-0136 

Md Rockville, Tek Rep, Inc., 1075 RockVille Pike, 301-
762-7717 

Mo St. Louis, Aerotronics, Box 6236, Lambert Field, 
Tel: 426-4060 

NY Bayshore, Russell-Teasdale, Inc" 50 Park Ave" 
516-665-2623 

Pa Langhorne, International Sis. Assoc., 115 E. Maple 
Ave., 215-757-9874 

Tex Richardson, Blacketer Co., 777 S. Central Expwy., 
214-231-1718 

Wash Seatlie, D.J. Moore & Co., 1731 First Ave., 5., 
206-624-6970 

*COLD CURE SILASTOM ER encapsulants - Midsil Corp. 
* COLDSICLE port. immersion cooler -Jersey Tech. Consultants 
COLDSPRING INSTR. CORP., 800 W. Jericho Tpke., Huntington, 

N.Y. 11743, Tel: 516-692-5090, TWX: 510-226-2770; 
515. Mgr: M.A. Slocum 

COLE-HERSEE CO., 20 Old Colony Ave., S. Boston, Mass. 02127, 
Tel: 617-268-2190, TWX: 617-269-3930; 515. Mgr: 
G.W. Locke 

COLE INSTR., Div. F.H. Cole Enterprises, 2034 Placentia Ave., 
Costa Mesa, Calif. 92627, Tel: 714-642-8080; 515. 
Mgr: F.H. Cole 

COLE-PARMER INSTR. CO., 7425 N. Oak Park Ave., Chicago, 
Iii. 60648, Tel: 312-647-0272; Vice Pres:J.C.Parmer 

• COLEMAN CABLE & WIRE CO., 1900 N. River Rd., River Grove, 
111.60171, Tel: 312·456-4000 ........................................ Pg. 2929 

COLEMAN ENGRG. CO., INC., 3121 W. Central Ave.,Santa 
Ana, Calif. 92702, Tel: 714-546-1600, TWX: 910-
595-1503; V J'. SIs: D.F. Craig ..... FSC No. 05649 

COLEMAN INSTRS., 42 Madison St., Maywood, 111.60153, Tel: 312-
345-7500; 515. Mgr: A. Milier 

*COLLECTADATA data collection network -Friden, Inc. 
• COLLECTRIC RINGS slip rings-Industrial Elec. Reels, Inc. 
COLLECTRON CORP., .304 East 45th St., New York, N.Y., Tel: 

212-689-7120, TWX: 710-581-6581; Sis. Mgr: R.B. 
Coombs ..... FSC No. 11112 

*COLLIMIZOR alliqnment meter - Materials Research Corp. 
CO.LLINS ELCTRNS., INC., Old Love Point Rd., Stevensville, 

Md •. 21666, Tel: 301-643-5055; 515. Mgr: F.F. 
Johnson ..... FSC No. 05215 

COLLINS, G,L. CORP., 5875 Obispo Ave., Long Beach, Calif. 
90805, Tel: 213-630-3121, TWX: 910-346-6707; 515. 
Mgr: J. Kanen ..... FSC No. 00288 

COLLINS RADIO CO., Cedar Rapids, Iowa 52406 
COLLINS RADIO CO., Dalias, Tex. 75207, Tel: (214) AD 5-9511, 

TWX: 214-231-1495; V.P. Mktg: J.H. Boyle ..... 
FSC No. 95104 

• COLLINS RADIO CO., Components Milt,., Newport Beach, Calil. 
92663, Tel: 714 - 833·0600 .................................... Pgs. 728, 729 

Cal Orange, West, Inc., 512 Union Bank Sq., 714-547-
0861 

eem/1969 



· .. including Fedoral Supply Codes (FSC) where available COL· COM 

San Mateo, J. Pyle Co.,1611 Borel PI.,415-349-1266 Va Lynchburg, Barnhill & Assoc., Inc., Box ]]04, 703-
Colo Denver, Lindberg Co., 1654 S. Krameria, 303-757- 384-2062 

COMPONENTS CORP., 2857 N. Halsted St., Chicago, III. 60657, 
Tel: 312-327-6566, TWX: 910-221-5308; Sis. Mgr: 

Fla 

III 

6489 Wash Kirkland, R.R. Chase & Assoc., Box 548, 206-454-
Orlando, W.R. Lehmann Co., 222 Palmetto Ave.,305- 2514 

411-9848 • COLUMBIA TORCHEStig welding torches-Amero Elec. & 
Chicago, E. Schmeichel Co./ 5968 W. Chicago Ave., Machine Co" Inc. 

W. Neuman 
COMPONENTS CORP., 106 Main St., Denville, N.J. 07834, Tel: 

101-627-0290; Sis. Mgr: J.B. Minter 

j11-378-2U7U • COLUMBIA WIRE PRODS. CO., 4045 N. Rockw.1I St., Chicago, - - - - - - - -Advertisement- - - - - - - -
Kans Mission, Midland Engrg. Sis. Assoc., 5460 Buena 111.60618, Tel: 312·267·3160; Asst. Mgr: C. L.ska .... P,. 2930 Miniature, regulated high voltage power sup-

Vista Dr., 913-262-6565 Colo Colorado Springs, Norris & Co., 2 - 6th St.,303- plies for nuclear instrumentation in satellites, 
Md Baltimore, Daniel &. Co" 1404 Bare Hills Ave./301- 635-9319 missiles, high altitude balloons, etc. Tran-

820-3j3U Fla N. Miami, Winfield Elctrn. Sis., 666 Northeast 125th sistorized, ruggedized - 70"F to f 200v F 
Mass Wellesley Hills, R.H. SturdY CO'I 204 Worcester St., St.1 (05) PL 1-5566 as required. Decade counters, readouts.DIGI-

617-235-1330 Ga Atlanta, Winfield/Southeast, 2991-0 N. Druid Hills KLIPS' - printed circuit plug-in connectors. 
Minn Minneapol i 5, M. Frankl in Co.,4820 Minnetonka Blvd., Rd., N .E., 404-636-3023 PROFESSIONAL' - electrollic test eqllipment 

NJ 
612-920-8014 III Lombard, R. Schultz, 730S.ChaseLa.,312-627-6417 line for transistors, diodes, tantalum capac-

Bergentield, H. Gray Assocs., Inc., 20 Foster St., Morton Grove, H. Brin&Assocs.,6031W.Dempster, itors. 
201-384-3643 312-465-1424 - - - - - - - - -------------

NY Syracuse, Naylor Elec. Co., Inc., 1718 E. Erie Blvd., Ind Bloomington, D. Steffen Assoc., 415 E. Fourth St., • COMPONENTS, INC., Capacitor Prods. Oiv., Bidd.ford, Me. 
314-472-9183 812-339-4131 04005, T.I: 207·284-5956, TWX: 710·229·1559; Sis. Mgr: 

Ohio Columbus, Elctrns. Mktg. Corp., 814 West 3rdAve., Iowa Des Moines,Kelly-Schmitz-Winkeler ,3831- 43rd St., W. D. Hoop.r ........ FSC No. 17554 ........................... Pgs. 644, 645 

Pa 
Tex 

614-299-4161 (515) CR 9-9235 Ariz Phoenix, Southwest Engrg., 8341 North 7th St., 602-
GlenSide, Daniel & Co., Box 3, 215-887-0551 Mass Needham, SA. Harris Co., 945 Great P lail1 Ave., 617- 944-1521 
Dallas, Dunbar Assocs., Inc., Box 30Sll, 214-239- 444-4780 Cal Inglewood, W.B. Knight Co., llZ Glasgow Ave., 

1151 Mich Grand Rapids, R. Van Riper, 1842 Newtol1,S.E.,616- 113-678-4711 
COLONIAL ALLOYS CO., Ridge Ave. & Crawlord, Bldg. 11, 452-0464 " Redwood City, Logan Sales Co., 463 Brewster Ave., 

Philadelphia, Pa. 191/9, Tel: (115) GE 8-2272; Sis. Minn Minneapolis, R. Ripley & Assoc., 11040 Goodrich 415-369-6716 
Mgr: S.L, Cohn Cir.,612-881-8281 Colo Littleton, Simpson Assocs., 8000 S. Kendall Blvd., 

* COLOR BRI GHT 8S color tv picture tubes - Sylvan ia Elec. Prod. Mo Kansas City, Kelly-Schm itz-Winkeler, 7546 Troost 303-798-8439 
*COLOR CORD cord sets - Pacific Electricord Co. Ave., (816) EM 3-5651 Conn Madison, A & M Elctrn. Rep., Inc., Ailene Dr., 203-
COLOR/CRAFT ANTENNA CORP., 13434 Raymer St., N. Holly- St. Louis, Kelly-Schmitz-Winkeler, 1319 Hampton 245-1031 

wood, Calif. 91605, Tel: 213-875-1334; Sis. Mgr: Ave., 314-781-6111 Fla Lauderhill, Orbe, Inc., 4431 Northwest 13th Ct., 
R. Raynor NM Albuquerque, P.M. Eletrns., Inc., 4800 Zuni,S.E., 305-584-4749 

'COLOR-EYE colorimeter/spectro photometer - Kollmorgen 505-256-7128 Orlando, Orbe, Inc., Box 7777, 305-425-9004 
*COLOR/IZER color a,lalyzer - Lektra Laboratories/Inc. Ohio Cleveland l D. Steffen & Assoc., 904 East 222nd St. Petersburg, Orbe,lnc" Box 12136,813-894-0687 
*COLOR-KEYED connectors - Thomas & Betts Co. St., 216-261-5055 III Chicago, Memac Sis. Co., IIlC., 4740 N. Austin Ave., 
COLORADO HICKOCK CORP., 1897 North Ave., Grand Junction, Dayton, D. Steffell & Assoc., 1101 Hempstead Rd., 312-545-1033 

Colo. 81501 513-/93-3145 Kans Leawood, H.C. Heyde Co., 9221 Wenollga, 913-649-
COLORADO INSTRS., INC., 1 Park St., Broomfield, Colo. 80020, Wisc RaCine, E.W. Johnson, 3301 Wheelock Dr., (414) ME 8628 

Tel: 303-466-7333; Sis. Mgr: J.L. Hannah 1-3194 Md RockVille, Be-Mar Assocs., 120 Derwood Circle, 
COLORADO VIDEO, INC., P.O. Box 928, Boulder, Colo., Tel: COLUMBIAN CARBON CO., 380 Madisoll Ave., New York, N.Y. 301-762-8880 

303-444-3972; Sis. Mgr: G. Southworth 10017, Tel: 212-687-2300; Pres: E.B. Brooks Mass Needham, A & M Elctrll. Reps., 149/ Highland Ave., 
• CULURCAP, key IdentiticatlOll caps- ,etoll Name Plate Corp. • COLUMBUS ELECTRIC MFG. CO., 621 N. Hamilton Rd., Colum· 617-444-8170 
• COLORSPAN plastic architectural prods.- Laminated Sheet bus, Ohio 43219, Tel: 614·237·8441; Pres: F. G. McClosk.y Mich E. Grand Rapids, W.R. Hummon & Assocs., 1125 
'COLORVUE catv equipment - American Electronic Labs. . ....... FSC No. 10594 ..................................................... Pg. 2709 Pinecrest Ave., 616-243-8576 
*COLPLAST potting compound - I opper Mtg. (,;0" Illc. Cal Los Angeles, F. Alleman l 1625 Blake Ave. IL Farmington, W.R. Hummon & Assocs., Box SOl, 
COLTRONICS, INC., U.s. Hwy. #22, Box 128, Bound Brook, N.J. Conn Glastonbury, C.K. Barton, 343 New London Tpke., 313-474-0661 

08805, Tet: 201-356-7111; Gen't. Mgr: R.B. Goody 203-633-9417 Minn Minneapolis, Technical Assocs.,IIlC.,6121 Excelsior 
*COLUMAX magnets - Thomas & Skinner, Inc. III Mt. Prospect, D. DaVies, 1110 Wheeling Rd. Blvd., 612-929-6721 
• COLUMBIA COMPONENTS CORP., 60 Madison Ave., Hempst.ad, NJ Livingston, Murray Co., 25 W. Northfield Rd., NJ Haddonfield, Sunday & O'Brien, 15 Potter St., 609-

N. Y. 11550, Tel: (516) IV 3·8200, TWX: 510·222-4189; Sis. (201) WY 2-0520 429-4013 
Mgr: H. A. Salzman ........ FSC No. 26553 ............. Pgs. 1152, 1153 Tex Dallas, J.E. Smith, 1353 Chemical St., (214) ME 1- NY Ithaca, B. Dean, IIlC., 714 W. Clilltoll St., 607-172-

Ariz Scottsdale, C. Hower & Co., 431 N. Willfield Scott 1727 2187 
Plaza, 510-835-1281 COLVERN, L TD'I Spring Gardens, Romford r Essex, England n Mineola, Comtronic Assocs., 1551 franklin Ave., 

Cal Los Angeles, E. Lallda Co., 2288 Westwood Blvd., *COM-PACT on-lilletele. terminal-Honeywell, Inc. 516-741-8966 
213~272-9515 COMAR [LEC. CO., 3349 W. Addisoll St., Chicago, 111.60618 Ohio Columbus, McFadden Sis. Co., 150 E. Broad St., 

Menlo Pk., Frauman Assocs., Box 969,415-312-8461 *COMCO COM-PAK portable 1-way radio - Commu,]icatio,ls Co. 614-221-3363 
III Chicago, Lightner Assocs.,lnc., 6322 N. Milwaukee, *COMCO FLEETCOM mobile 2-way radio - CommunicatiOI1S Co. Pa Pittsburgh, Covert & Newman Co., 300 Mt. Lebanon 

(312) SP 4-1500 *COMCO MARICOM marille radiotelepho,le -Comlllulllcatio,isCO. Blvd., 412-563-0303 
Md Timonium, Barnhill & Assocso/ Inc., 1931 Green- COMeO PLASTICS, INC., 98-36 C. Jamaica Ave., Richmond Hilll T ex Dallas, R.R. Thomas Co./ 8616 Northwest Plaza Dr., 

spring Dr., 301-151-5610 N.Y., Tel: (212) VI 9-9000; Sis. Mgr: J.C. Steele 214-363-8591 
Mass Waltham, Selmark Assocs., Inc., 181 West St., 617- *COMCO PORT ACOM portable 1-way radio - COlllmullicatio"s Co. Wash Seattle, J.J. Backer Co., 221 W. Galer St., 206-283-

899-8110 *COMCO REPCOM repeater station (vhf & uhf) - Communications '6470 
NJ Beverly, Barnhill & Assocs" Inc.} 1306 Cooper St., Company FOR: Can, Montreal, Que., A. Deskin Sis. Corp" 1565 

609-877-1350 *COMCO TRANS-COM tra,lsistorized mobile radio - Louvain St., W., 514-384-1420 
NY Jericho, Electro Rep, Inc., 380 N. BroadwaYI 516- Commu.lications Compa.1Y Can, Rexdale, Ont. 1 A. Deskin SIs. Corp., 110 West-

938-0540 *COMCO TRANS-FLEETCOM mobile vhf radio-Commu]ications humber Blvd., 416-241-0324 
Utah Salt Lake CitYI Cannoll Engrg. & Sis., 2250 East *COMCOR analog, analog/hybrid products - Astro Data,lllc. Can, Vancouver l B.C., A. Deskin SIs. Corp., 1641 

17th,S., 801-485-9253 COMDEL, INC., Beverly Airport, Beverly, Mass.U1915, Tel:617- Venables St., 604-253-6396 
Va Lynchburg, Barnhill & Assocs., Inc., Box 1104,703- 927-3144; 51. Mgr: T. Johnson COMPONENTS, INC.,Semcor Div., 3540 W. Osborn Rd.,Phoenix, 

384-2062 COMEl CU., Waldeggstr. 71,3097 Liebeteld, Switzerland, Tet: Ariz. 85019, Tel:602-272-7671, TWX:910-951-1381; 
Wash Kirkland, R.R. Chase Assocs., 11422 68tl, Ave., N. 031-537953; Sis. Mgr: H. Hetfer Sis. Mgr: R. Gouldsberry ••••• FSC No. 06751 

E., 206c454-2514 • COMFORDOME handles - Vaco Prods. Co. COMPONENTS SPECIAL TIES, INC., 101 Buffalo Ave., Freeport, 
COLUMBIA ELECTRIC MFG. CO.,4519 Hamilton Ave./Clevcland, *COMIC colorant mixture computer - Kollmorgen Color Sys. N.Y., Tel; (516) TN 8-9100; Sis. Mgr: J.M. Silver 

OhiO 44114, Tel: 116-361-8060; Sis. Mgr: H.W •• COMMANDER COMMUNICATOR intercom sys.- Nelson-Hersh- *COMPTOGRAPH calculators - Victor Comptometer Corp. 
Sussman ••••• FSC No. 13648 field Elctrns. * COMPTON clamps-Price & Rutzebeck 

COLUMBIA ELECTRONIC CABLES, Box 231, Woonsocket, R.I. COMMANDER LABS., INC., 1177 Santa Fe Ave., Escondido, COMPTON, W.H. Shear Co .. P.O. Box 1096, North Sta., New 
02895, Tel: 401-767-1800 Calit. 92U15, lei: 714-746-74UU, TWX: 9l0~311· Bedford, Mass. 02746, Tel: 617-996-5606; Pres: 

COLUMBIA-HALLOWELL, Dlv. Standard Pressed Steel Co., 1141; Sis, Mgr: E.H. FI',1i"en R.N. Farr 
Hatfield, Pa. 19440, Tel: 115-713-6011; Sis. Mgr: 'COM MANDO elect. megaphone - Chamberlain Mfg. Corp. COMPU TEK, 300 Northern Blvd., Great Neck, N.Y. 11021, Tel: 
W.R. Heyne COMMERCIAL ELECTRtCAL HEATING DEVICES & MFG., INC., (516) HU 7-2610; Sis. Mgr: H. Jacobs 

COLUMBIA RESEARCH LABS., INC., Macdade Blvd. & Bullens 1008 E. Garvey Blvd., Monterey Pk., Calif. 91754 *COMPU-THERM temperature sensor RDF Corporation 
La., Woodlyn, Pa. 19094, Pres: V.F. Aliberl *COMMERCIAL VIEW cameras - Burke & James COMPUDYNE CORP~, P.O. Box 247, Hatboro, Pa. 19040, Tel: 

• COLUMBIA TECHNICAL CORP., Humiseal DiY., 26·60 BroQklyn· COMf(AUNICATION ELCTRNS., Div. Watkins-Johnson Co., 6006 (115) OS 5-4100; Sis. Mgr: M.J. Petrosky 
Qu.ens Expwy., Woodsi~e, N. Y. 11377, Tel: 212·932·0800; Executive Btvd., Rockville, Md.20852, Tel: 301-881- • COMPUPRINTER addressing equip. - Midwest Automatic, Inc. 
Sls.Mgr: V. Leibmann ........ FSC No. 09910 ............ Pgs. 706, 707 3300, TWX: 710-824-9603; V.P. Sis: R.P. May; FSC • COMPUTACH auto. tachometer - Delta Prods., Inc. 

Ala Huntsville, NBS, Inc., Box 1543 No. 14632 COMPUTER AUTOMATION, INC., 895 W. Sixteenth St., Newport 
Cal Alhambra, M.W. Riedel Co., 2115 W. Valley Blvd., COMMUNICATION SYSTEMS CORP., Subs. H.M. Harper Co., 8100 Beach, Calif. 92660, Tel: 714-642-9630; Sis. Mgr: 

113-283-7694 N. Lehigh Ave., Morton Grove, III. 60053, Tel:312- R,H. Drew 
Fla Orlando, N.B.S., Inc., 2813 Primrose Ct., 305-413- 966-4400; Sis. Mgr: H.J. Tremblay •••• FSC 16320 - - - - - - - -Advertisement- - - - - - - -

4856 COMMUNICATIONS CO., INC., P.O. Box 520, Coral Gables, Fla. Computer Automation II~aIlUfJClllreS 8 and 16 
Ga Marietta, NBS, Inc., 839 Church St., N.W./ 404-422- 33134, Tel: 305-445-2b71; Sis. Mgr: F.R. Macklin bit control computers in the $6K and $l1K 

6067 COM MUNITYPE CORP., 767 Fifth Ave., New York, N.Y. 10022, price range. Each small computer comes 
III Elmwood Park, Malovac Sales Co., 1726 North 76th Tel: 212-758-4230; Pres: R.N. King standard with 4,096 words of core memory 

Ct.,312-654-4110 *COMMUNO-PHONE intercom SyS. - Bogen Communicatio.ls Div. and can be expanded to 16K words. The Model 
Ind Angola l Electronic Sis. Assoc., Box 207,219-665- *COMPAC electric impulse counter - ENM COmpallY 808 has 73 instructions and the Model 816 

6319 COMPAC ENGRG., INC., 845 Commercial St., San Jose, Calif. has over 160 instructions. Each has 3 hard-
Kans Kansas City, Impala l Inc:, Merriam La., 913-831- 95llZ, Tel: 408-284-4844; Sis. Mgr: J.E. Rollins ware priority interrupts and block input 

3933 * COMPACK miniaturized controllers-APllnstrs. Co. and output data channels. Both units are 
Md Timonium, Barnhill &Assoc./lnc.,1931Greenspring *COMPACT instrument cases - English Electric Co./ Ltd. excellent for test equipment control, data 

Dr., 301-252-5610 *COMPANION TRIP circuit breaker - Heinemanl1 Electric Co. logging, process control and communications. 
NJ Livingston, H. Thaw Sis. CO' I 46 Springbrook Rd., *COMPARATRON comparator gage - Empire Scientific Corp. Complete software is available includingdiag-

201-992-2711 *COMPLOT plotting, systems - Bausch & Lomb Inc. nostics, assemblers, math packages and For-
NY Rochester, Gislason Sales,lnc.,617CaseBldg., 716- • COMPONENT RESEARCH CO., INC., 1717 19th St., Santa tran. 

454-4741 Monica, Calif. 90404, T.I: 213·393·3755, TWX: 910·343·6864; - - - - - - - - - - - - - - - - - - - - -
Ohio Willoughby, A.H. Baier Co. & Assoc.,4399Industrial Sis. Mgr: S. Kelierman ........ FSC No. 12517 .: ........ Pgs.624643. COMPUTER COMPONENTS, INC., 88·06 Van Wyck Expwy., 

Park, 116-946-6080 Cal Tarzana, R. Capell Co., Box 713, 213-987-2233 Jamaica, N. Y. 11418, T.I: (212) AX 1·3500 .................. Pg. 2217 
RI Providence, M. Paisner Assoc., 532 ElmgroveAve., Tex Dallas, Stasco 1 13310 Spring Grove Ave., 214-239- Cal Hollywood. Engineering Liaison Assocs., 3360 Bar-

401-521-3522 5054 ham Blvd., 213-469-2283 
Tex Dallas, Koch Engrg. & Sis. Co., 309 Meadows Bldg., EXP: Cal, Beverly Hills, M. Stewart & Co.,2045. Beverly Menlo Pk., G.R. McKflight Co., Inc., 115 Spruce 

114-369-5136 Dr.,213-271-0103 Ave., 415-326-3762 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 3005 



_C_OM_-_C_O_N ____________ • _______________ • MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

Colo Denver, Electronic Sis. Co., 995 S. Clermont #302, 
303 .. 756-4148 

III Chicago, Brock & Cushman,6261 W. Grand Ave.,312-
622-4110 

Iowa Marion, Technical Mktg. Assocs;,850 Lindale Dr., 
319-377-4555 

Mich Detroit, J.M. Thorpe Co., 640 Hidden La., 313-884-
4360 

Minn Minneapolis, Heimann Co" Inc., 5603 Lyndaie Ave., 
5.,612-827-5457 

Mo St. Louis, Technica! Iv1kly. A;,:,oc::.. , ZU,ij V'vOOclSOII 
Rd .. 314-427-3600 

NY Larchmont, O.F. Masin, Inc., 140 Boston Post Rd., 
914-834-7500 

Ohio Dayton, R.P • Calhoun Assoc., 40 South moor Cir., 513-
299-4144 

Wash Seattle, J,C. Plate Co.,584 Dexter Horton Bldg.,206-
624-1673 

EXP: NY, Woodside, Minthorne Int'l. Co., Inc., 64-14 Wood-
side Ave" 212-899-8888 

COMPUTER CONTROL CO., INC., Old Connecticut Path, Farm
ingham, Mass. 01701 

COMPUTER CONVERSIONS CORP., 6 Dunton Ct., E. Northport, 
N.Y., leI: !>lo",:"bl-jjUUi ~IS. Mgr: t-'. Waldman 

COMPUTER DEVICES, 11925 Burke St., Santa Fe Springs, Calif., 
Tel: 213-723-6S93; Sis. Mgr: R.lrani 

- - - - - - - -Advertisemenl- - - - - - - -
Home of Rapid-Syn Steppers. Available from 
stock are steppers in sizes 5 to 20, VR and 
PM, up to HOO PPS response, up to 45 oz. ill. 
torque, step angles of 15', 45' & 90'. Other 
types and sizes available as non- stock units. 
Also available from stock are: dampers, con
trollers and gearheads. Send your stepper in
quires to Computer Devices - liThe only real 
home steppers ever had." 

• COMPUTER DEVICES CORP., 63 Austin Blvd., Commack, N. Y. 
11725, Tel: 516·543-4220; Sis. Mgr: E. S. Wendolkowski... ..... 
FSC No. 14948 ...................................................... Pgs. 1155-1157 

Cal Arcadia, Mar-Land Enterprises, Box 101, 213-681-

Fla 

III 

9440 
Madiera Beach, Tech-Rep Assoc., Inc" Box 8218, 

Tel: 391-0008 
Melbourne, Tech-Rep Assoc., Box 2095, 305-723-

9140 . 
Chicago, Berndt Assocs.,6416 W. Belmont Ave.,312-

283-0713 
Mass Needham, Garrettson Co., inc., 10 Kearney Rd.,617-

NY 

Pa 

Tex 

Va 

449-2640 
Utica, B.D. Hummel Co., 2224 Maynard Ave., 315-

- 736-7821 
Williston Pk., Garrettson Co., Inc., 99HilisideAv'e" 

(516) PI 7-6610 
Philadelphia, Garrettson Co., Inc., 92-14 Masland 

St., (21S) HO 4-2275 
Dallas, IBL Engrg. & Sis., Inc., 219 Preston Royal 

Ctr., (214) EM 3-2921 
Houston, IBL Engrg. & Sis., Inc., Box 66785 
Arlington, Gans-Fryling, Inc" 2030 16th St., N., 

703-527-3262 • 
EXP: NY, Hewlett, Total Elctrns. Int' I., Inc., 301 Mi II Rd., 

5160-374-9620 
FOR: Can, Rexdaie, Ont., Aero 515. Eng. Co., 4 Racine 

Rd., 416-249-9139 
COMPUTER DIODE CORP., Pollitt Dr., Fair Lawn, N.J. 07410, 

Tel: 201-797-3900, TWX: 201-796-0660; Sis. Mgr: 
J,S. LaBruna ..... FSC No. 16352 

COMPUTER DYNAMICS, INC., 179 Water St" Torrington, Conn. 
06790, Tel: 203-482-7621 

• COMPUTER INSTRS. CORP., 92 MadisonAve., Hempstead, N. Y. 
11550, Tel: 516·483-8200, TWX: 510-222-4189; Oir. Mldg: 
P. Kaplan ........ FSC No. 98659 ............... , ............... Pgs. 2462·2464 

Ala Huntsville, International Scientific Instr., Box 2091, 

Cal 
205-536-9686 

San Carlos, B. Coe & Assocs., Box 1383, 415-593-
6057 

Sherman Oaks, Component 515. Calif., Inc" 4626 
Van Nuys Blvd., 213-788-4550 

Conn Thomaston, Nelson & Schoonmaker, 105 Main St" 

Fla 

III 

Ind 

203-283-5959 
Orlando, Aerodyne Engrg., Box 17057,305-295-4440 
Pensacola, C.B. Metcalf Co., 3601 Swan La., 904-

4760-7710 
Mt. Prospect, Sumer,lnc., 1032 E. Northwest Hwy., 

312-392-7370 
Ft. Wayne, Sumer, Inc., 2211 S. Calhoun St., 219-

744-1692 
Kans Overland Park, Palatine Engrg. Sis., Inc., 7520 West 

Md 
63rd St" 913-262-5643 

College Pk., T .H. Closs Co., 9100 49th Ave., 301-
474-8800 

Towson, T.H. Closs Co., 21 Pennsylvania Ave., (3011 
VA 5-4445 

Mass Waltham, Selmark Assocs., 191 West St., 617-899-
8110 

Minn Minneapolis, R.J. Sis & Engrg., 7100 S. France Ave" 

Mo 

NJ 

NM 

NY 

3006 

612-922-1425 
St. Louis, Palatine Engrg. Sis., Inc., 2050 Woodson 

Rd., 314-426-7055 
Cherry Hill, Marshbank-Monteiro Assoc., 95 W. Gate 

Dr" 609-428-5551 
E. Orange, Engineering Sis. Corp.,263CentraIAve., 

201-674-6505 
Albuquerque, Crown Engrg., 2125 San Mateo, N.E., 

505-265-1020 
Lyon Falls, A & Ii DeVices, Box 635, 315-384-8532 
Massapequa -Pk./ Metro Tech. Sis. Co., 103 Pinewood 

La., 516-798-1066 

NC 

Rochester, A & D Devices t Inc~/. 830 Linden Ave., 
116-586-8033 

Charlotte, A.E. Over, 3723 County Ridge Rd., 704-
366-8601 

Ohio Dayton, J.C. Hofstetter Co., 3300 S. Dixie Dr., 513-

Tex 

298-0662 
Medina, J.C. Hofstetter Co., 5168 Valley View Dr., 

216-449-0944 
Dallas, Servo Elctros. Prod. Co., 3131 Stemmons 

Frwy.,214-637-3440 
Utah Salt Lake City, Cannon Engrg. & Sis. Co., 2250 

East 17th St., 5., 801-485-9253 
Wash Seattle, Gillett & Assocs., Box 99035,206-284-3344 

• COMPUTER LABS., 1109 S. Chapman St., Greensbaro, N. C. 
27403, Tel: 919·292-6427; Sis. Mgr: D. W. Brockman ........... . 
................................... : .......................................... Pgs. 515, 76$, 769 

COMPUTER LOGIC CORP., 1528 20th St., Santa Monica, Calif. 
• COMPUTER MEASUREMENTS CO. - See CMC 
COMPUTER METHODS CORP., 470 Mamaroneck Ave., White 

Plains, N.Y. 10605, Tel: 914-428-0400; Sis. Mgr: 
D.O. Strickland 

COMPUTER POWER SYS., INC., 722 E. Evelyn Ave., Sunnyvale, 
Cali!, 94086, V.P. Mktg: W.E. Martin 

• COMPUTER PRODS., iNC., 2801 E. Oakland Pk. Blvd., Ft. Lau· 
derdale, Fla. 33306, Tel: 305 ·565-9565; Sis. Mgr: P. Bumahm 
.................................................................................................. 1'1. 1897 

Ala HuntSVille, Reynolds & Assocs., Inc., 205-536-1941 
Cal Glendale, W.K. Geist Co" 1205 Air Way, 213-245-

Fla 

Ga 

Ind 

Md 

9501 
San Jose, W.K. Geist Co., 7267 Bark La., 408-253-

5433 
Eau Gall ie, Reynolds & Assocs., Inc., Box 1043, 305-

727-3205 
Ft. Lauderdale, Reynolds & Assocs., Inc., 161 South 

west 75th Ave., 305-581-6611 
Orlando, Reynolds & Assocs., Inc., Box 8877,305-

424-3836 
Atlanta, Reynolds &. Assocs., Inc., 17J W. Wieuca 

Rd., N.E., 404-252-5360 
Indianapolis, Measurement Instrs.t Inc.t 1635 N. Gent 

Ave., 317 -631-0909 
Louisvillel Measurement Instrs./ Inc., b,Ub Straw

berry La., 502-426-1116 
RockVille, Tek Rep, Inc., 1075 Rockville Pike, 301-

762-7777 
Mass Sudbury, ITM Assocs., Box 385, 617-443-8414 
Mich Dearborn, Measurement Instrs., Inc., 14217 Michigan 

NY 

NC 

Ave., 313-278-4744 
Grand Rapids, Measurement Instrs.,Jnc.,822Cherry 

St., S.E., 616-454-4212 
Midland, Measurement Instrs., Inc., 136 1/2 Town

send, 517-835-7300 
Bronx, Bradley Assocs. Corp., 130 Van Cortlandt 

Ave., W., 212-549-8500 
Greensboro, Reynolds & Assocs.,lnc.,412 W. Market 

_ St,,919-275-3725 
Ohio Cincinnati, Measurement Instrs.,lnc.,338 Ridgeway, 

Pa 

513-531-2729 
Cleveland, Measureme'nt Instrs., Inc., 19115 Detroit 

Rd., 216-333-6611 
Columbus, Measurement Instrs.,lnc.,2074 Arlington 

Ave., 614-488-9753 
King of Prussia, Diversfied Devices, Box 241, 215-

265-7925 
Pittsburgh, Measurement instrs., 908 Perry Hwy., 

412-366-1906 
WVa Charleston, Measurement Instrs., Inc., 1216 Quar-

rier St., 304-344-9431 
COMPUTER PRODS.INT'L., INC., 3444 De La Cruz Blvd., Santa 

Clara, Calif. 95050, Tel: 408-246-9323; Pres: N.Syed 
COMPUTER TEST CORP., 3 Computer Dr., Cherry Hill, N.J. 

08034, Tel: 609-424-2400; Sis. Mgr: R.L. Whipple 
- - - - - - -Advertisement- - - - - - -
COMPUTER TEST COKPOKATION manutac
tures a complete Ii ne of manual a1'ld automatic 
memory element and array testers atld dis
tributes Ramsey Automatic Core Handling 
Equipment. CTC welcomes the opportunity 
assist you in planning your mempry test 
facilities. Call, write or wire your 'require
ments for thoughtful response. 

*COMPUTERMINAL data terminal - Wyle Labs. 
COMPUTRONICS ENGRG., 4949 Hollywood Blvd., Los Angeles, 

Calif. 90027, Tel: 213-876-1944; Sis. Mgr: J.B. 
Stanton 

*COMPUTYPER billing machine - Friden Inc. 
*CON FLAT flanges - Varian Associates 
* CON-O-CLAD thermocouple assemblies - Conax Corp. * CON- THRU plated thru hole- Conductor lab, Inc. 
-kCONACURE curing agents - Conap, Inc. 
CONAP, INC., 184 E. Union St., Allegany, N.Y .14706, Tel: 716-

372-9650 ..... FSC No. 16245 
*CONAPOXY epoxy compounds - Conap, Inc. 
*CONATHANE polyurethane compounds - Conap, Inc. 
CONAX CORP., 2300 Walden Ave .. Buffalo, N.Y. 14225, Tel: 716-

684-4500; Mktg. Mgr: R.J. Fitzgerald ... FSC 03688 
*CONCENTRIKIT composition carbon, single turn variable re
sistor - CTS Electronics, Inc. * CONCERT JR. hi-fi speaker sys.- Hartley Prods. Corp. 
* CONCERTMASTERS hi-fi speaker SYS.- Hartley Prods. Corp. 
* CONCO-COLOR-AX color tv cable- Consolidated Wire & Assoc. 
* CONCO-FOAM color tv cable- Consolidated Wire & Assoc. 
CONCORD CONTROL,INC.,1282Soldiers Field Rd., Boston, Mass. 

02135, Tel: 617-254-5106; Sis. Mgr: J.R. Fadiman 
• CONCORD ELCTRNS. CORP., 37 Great Jones SI., New York, N. Y. 

10012, Tel: 212·777-6571, TWX: 710-581-4930; Sis. Mgr: 
J. Gardner... ..... FSC No. 18310 ................................ Pgs. 890, 891 

Ariz Phoenix, Shaefler Kahn Co., Box 1587,602-258-7893 
Cal EI Segundo, Saxon Assoc., Box. 517, 312-772-4743 

* Trade Name-See Mfr. Listing 

Fla 
Frem'ont, H. Foraker, Box. 1325, 415-657-2213 
Ft. Lauderdale, Burgin-Krell Florida,lnc.,Box8457, 

30sc587-6063 
Iowa Cedar Rapids, Snider Sis. Co., 2042 Franklin Ave., 

Md 
N.E .. 319-362-4410 

Baltimore, Coniponent Sales, 7 Church La., 301-484-
3647 

Mass Woburn, Jalco Assocs.,58 Fowle St., 617-935-2753 
NJ Cherry Hill, E 5 Component Sls.,314 Columbia Blvd .. 

NY 
609-667-5341 

Utica, B. Davis Assocs., 107 James St., 315-724-
5773 

NC Greensboro, L & 0, Inc., Box 7243, 919-292-3201 
Ohio New Bremen, T. Shelby & Co., Inc.;17S. Walnut St., 

419-629-6511 
FOR: Can, Downsview, Ont., Kaytronics Engrg.,1001 Finch 

Ave., W., 416-638-5511 
Can, Montreal, Que., Kaytronics Engrg.,5800 Monk

land Ave., 514-489-9335 
CONCORD ELCTRNS. CORP .,Concord Communications Sys., 1935 

Armacost Ave., Los Angeles, Calif., Tel: 213-478-
2541, TWX: 910-342-6995; Sis. Mgr: W.J. Byron 

• CONDENSER PRODS. CORP., P.O. 80x 997, Brooksville, Fla. 
33512, Tel: 904· 796·3562; Pres: G. Randolph .............. Pg. 623 

Cal Los Angeles, 12131 - 1/2 Washington PI., 213-391-

Colo 

Fla 

NY 

1641 
Sunnyvale, M & M Elctrns., 505 W. Olive 
Arvada, Arrowhead Sis. Corp., 6460 Brentwood, 303-

798-0319 
largo, 'Electronic Prod. Facilities, 621 N. Clear

water Largo Rd., 813-584-4678 
Liverpool,. M.D. Inds., 202 Woods Path Rd., <3(5) 

OL 2-8273 
Lynbrook, Camp-Tech Sis., Box 384, 516-593-2628 
New York, 225 West 57th St., 212-245-3866 

Ohio Aurora, E.M.A., Inc., Box 275, 216-247-4488 

Ore 
Dayton, E.M.A., Inc .. Box 191, 513-433-2800 
Sea,verton, Arneson Assocs., 200 N.E. Canyon Rd., 

503-646-6064 
Utah Salt Lake City, Arrowhead Sis. Corp., 1966 West 

6255 5., 801-298-2751 
Wash Seattle, Arneson Assocs., 5950 6th Ave., 206-762-

7664 
*CONDEX interlocked armor - Simplex Wire .. Cable Co. 
CONDOR INDUSTRIAL CORP., 649 Childs St., Wheaton, 111.60187, 

Tel: 312-668-3400; Pres & Sis. Mgr: R.R. Neff 
CONDOR PACIFIC !NOS. OF CALIFORNIA, INC., 8740 Remmet 

Ave., Canoga Pk .. Calif. 91304, Tel: 213-882-0550; 
Sis. Mgr: W. Gregg ..... FSC No. 24321 

* CONDUCT -A-COAT electroless copper- Etchomatic, Inc. 
*CONDUCTING TWENTY/TWENTY condUctive epoxy - Allaco 
Products Inc. 
CONDUCTORLAB, INC., P.O. Box 222, Groton, Mass. 01450, Tel: 

617-448~5922; Sis. Mgr: R.A. North 
CONDUCT RON CORP., 2600 North 3rd St.,St. Charies, Mo. 63301, 

Tel: 314-723-1515, TWX: 910-760-1723; Sis. Mgr: 
H.M. Stephey ..... FSC No. 12464 

*CON DUX electrically conductive elastomers - Hardman Inc. 
CONECTRIX, INC., 201 N. Gables, Wheaton, III., Tel: 312-653-

1460, TWX: 910-252-4401; Sis. Mgr: M.L. Cross 
* CONELCO SWITCHING DEVICES relays- Hi-Spec Elctrns. 
*CONFIDENCER telephone transmitter - Roanwell Corp. 
* CONFLEX elec. interconnector sys.-Icore Electro-Plastics * CONFLEX laboratory furniture - Blickman, 5., Inc. 
CONFORMING MATRIX CORP., P.O. Box 37, Sta. "G", Toledo, 

Ohio 43601, Tel: 419-729-3777; Sis. Mgr: D. Mally 
CONIC CORP., 9020 Balboa Ave., San Diego, Calif. 92123; Tel: 

714-279-0411, TWX: 910-335-1183; Mktg. Mgr: J.L. 
Largent 

*CONNECT -O-MATIC fluid Quick disconnect - E.B. Wiggins, Inc. 
CONNECTICUT CONSOLIDATED INDS., INC., Action Systems 

Oiv.,6O Cambridge St., Meriden, Conn. 06450, Tel: 
203-238-2326; Sis. Mgr: p. Roberts 

CONNECTICUT HARD RUBBER CO., 407 East St., New Haven, 
Conn. 06509, Tel:203-777-3631, TWX: 710-465-0264; 
Sis. Mgr: G.A. Proctor ..... FSC No. 71643 

CONNECTICUT TECHNICAL CORP., 3000 Main St., Hartford, 
Conn. 06120, Pres: H.M. Kneller 

CONNECTING DEVICES, INC., 108 Arena St., EI Segundo, 
Calif. 90245 

*CONNECTO-BLOK wiring system - Thomas & Betts Co. 
• CONNECTOR CORP., 6025 N. Keystone Ave., Chicago, 111.60646, 

Tel: 312·539·3108 ...................................................... Pgs. 892, 893 
Cal Altadena, D. Wagner, Box 485, 213-681-4060 
III Chicago, R.H. Bauman, 6025 Keystone Ave., 312-

Ind 

La 

539-3108 
Indianapolis, A, Strickland, 6811 Grosvenor Pl., 

317-632-3321 
New Orleans, G.V. Peck Co., Box 8087, 504-282-

1553 
Mass Needham l Coakley, Boyd & Abbett, 1424 Highland 

Ave., 617-444-5470 
Mich Jackson, E.H. Jordon, Inc., 2024 Glenn Dr., 517-

NJ 
NY 

NC 
Okla 
Tenn 

Tex 

Va 

782-0694 
Collingswood, Kaygar Assocs., Box 134, 317-849-180 
DeWitt, A. Bowser, 4317 E. Genesee St., 315-446-

5920 
Great Neck, R.E. Breuer Co., One Barstow Rd.,516-

466-3030 
Snyder, H.J. Sapeck" 4541 Main St., 716-839-4170 
Raleigh, J. Nagle, 3939 Glenwood, 919-782-0213 
Tulsa, G.V. Peck Co" 729 West 5th St.,918-585-5853 
Nashville, J. Smith, 2508 Stones River Ct.,615-883-

2220 
Dallas, G.V. Peck Co., 210 Casa Linda Plaza, 214-

328-3511 
Virginia Beach, C. Biudau, 3100 Basin Ct., 703-464-

0500 
CONNECTOR CORP. OF AMERICA, 12959 Sherman Way, N. 

~ollywood, Calif., Tel: 213-877-9653 .... FSC 01735 

eem /1969 



· .• including Fedoral Supply Codes (FSC) where available 

*CONNECT RON slash connector machine - General Staple Co. 
CONNOLLY & CO" INC./ 914 N. Rengstortt Ave., Mt. View, Calif. 

94040, Tel: 415-967-6988, TWX: 910-379-6930, Pres: 
W.E. Connolly 

CONNOR SPRING & MFG. CO., 75 14th St., San Francisco, Calif., 
Tel: (415) UN 3-4480, Ass·t. Div. Mgr: R.H. Lind 

• CONNOR-WINFIELD CORP., Winfield, III. 60190, Tel: 312· 
231·5270; Sis. Mgr: R. Rad .... FSC No. 21022 .... PIIS. 1086, 1087 

Cal Los Angeles, Tech Rep., 10606 W. Pica Blvd., 213-
836-6806 

Menlo Pk., Frauman Assocs., 1010 Doyle St., 415-
322-8461 

*CONOFLUX oil Quantity sys. - Trans-Sanies, Inc. 
CONRAC CORP., 330 Madison Ave., New York, N,Y.l0017, Tel: 

212-687-3330, TWX: 710-581-3065, Pro D.H.Putnam 
CONRAC DIV., Conrac Corp.,600 N. Rimsdale Ave., Covina, Cal it. 

91722, Tel: 213-900-3511 
CONSOLIDATED CERAMICS & METALIZING CORP., P.O. Box 

352, Flemington, N.J. 08822, Pres: J.E. Comeforo 
CONSOLIOATED CONTROLS CORP., 2338 Alaska Ave., <'1 ;egund 

Calif. 90245, Tel: 213-679-0127, TWX: 910-325-0205, 
Sis. Mgr: J.J. Ghiglia ..... FSC No. 09790 

CONSOLIDATED CONTROLS CORP., 12 Durant Ave., Bethel, 
Conn., Tel: 203-743-6721, TWX: 710-450-3049, Sis. 
Mgr: J.K. Engelberger ..... FSC No. 02750 

CONSOLIDATEO OHMIC DEVICES, INC., 115 Old Country Rd., 
Carle PI., N.Y., Tel: 516-741-1500, TWX: 510-
222-3789; Mktg. Mgr: S. Young ..... FSC No. 15013 

CONSOLIDATED PRODS. CORP., B Ii< B Elctrns. Div., 1I3bO >. 
Gramercy Pl., Gardena, Calif., Tel: 213-321-1956, 
Sis. Mgr: D. Smith ..... FSC No. 05436 

• CONSOLIDATED REACTIVE METALS, INC., 116 Hoyt Ave., 
Mamaroneck, N. Y. 10543, Tel: 914 - 698-2300, TWX: 710·566-
1112; Sis, Mgr: R~ Gordon ................................................ Pg. 2931 

Tex Richardson, C.D. Price Co., 1306 Glen Cove Rd., 
(214) AD 1-4321 

CONSOLIDATED RESISTANCE CO. OF AMERICA, INC., 44 
Prospect St., Yonkers, N.Y. 10701, Tel: (914) 
YO 3-5900; Pres: J.J. Wilentchik 

CONSOLIDATEO RESISTANCE SALES CORP .,44-46 Prospect St., 
Yonkers, N.Y. 10701, Tel: (914) YO 3-5900, Gen'l. 
Mgr: J.J. Wilentchik 

• CONSOLIDATED WIRE & ASSOC, CORPS., 1635 S. Clinton St., 
Chicago, III. 60616, Tel: 312 - 421-4441; Sis. Mgr: J, J. Mann 
........................................................................................ Pg. 2932 

Ala Montgomery, J.e. Handy, 1871 Grove Hill La., 205-
262-2011 

Alas Fairbanks, W.P • Watson Enterp rises,307l/2 Glacier 
Ave., W. 

Cal Burlingame, J. Logan & Assoc., 801 Mahler Rd., 
(415) OX 7-6100 

Pasadena, D. Muir, 1995 N. Fair Oaks Ave., (213) 
MU 1-2516 

Colo Aurora, A-E-S, Inc., 1559 Chester St., 303-366-0208 
Fla Lutz, S.K. Wallace Assoc., Box 165 
Ga Atlanta, H.J. Odom, 715 Flamingo Dr., S.W., (404) 

PL 3-8463 
Haw Honolulu, Earl Assocs., 1638 Kana St., 808-949-6953 
III Chicago, Markal Sis. Corp., 5787 N. Lincoln Ave., 

(312) LO 1-7290 
Ind Indianapolis. H.J. Blind Assoc., Box 23191, (3l7l 

ME 5-6291 
Kans Overland Pk., Lowell, Kangas & Assoc., Box 4116, 

(913) TU 8-3100 
Mass Somerville, Near, Inc., 99 Highland Ave., (617l PR 

6-2262 
Minn Minneapolis, J.E. Anderson, 5231 Humboldt Ave., 

5.,617-823-6459 
Mo St. LouiS, T .B. Lowell, Box Creve Coeur Br., (314) 

MI7-1111 
NY Hewlett, J. K.rshbaum Co., 1533 Peninsula Blvd., 

(516) FR 4-0111 
Syracuse, W. Tauber Co., 151 Fayette Blvd., 315-

446-7094 
NC Matthews, M,F. Hager, Box 423, Tel: 847-9262 
Ohio Cleveland, J.O. Olsen Co., 16201 Shaker Blvd., 216-

752-5444 
Pa Philadelphia, H. Lewis Co,,1801PennsYlvaniaBlvd., 

(215) LO 7-2068 
Tenn Memphis, A.F. Howard, 5960 Brierdale Cove., OL 9-

0704 
Tex Dallas, J.B. Guenther, 4533 N. Central ExpwY.,(214l 

LA 8-6286 
EXP: III, Chicago, 0.0. Mallegg Co., 400 W. Madison St., 

(312) FR 2-4868 
FOR: Can, Montreal, Que., Atlas Elctrns. Ltd., 3333 

Cavendish Blvd., 514-489-8495 
Canl Toronto, Ont., Atlas Elctrns. Ltd' l 50 Wingold 

Ave., 416-781-6174 
* CONSTALERT annunciator - Beta Corp. 
CONSTANTA CO. OF CANADA, LTD., 280 ReginaAve., Montreal, 

Que., Can., Tel: 514-766-8569 
*CONTAC harness assembly - tierg t:..lectromcs, Inc. 
CONTACT, INC., P.O. Box 6, Hudson, N.H, 03051, Tel: 603-883-

7708, Sis. Mgr: J.H. Ward 
CONTACTS, INC., 1100 Silas Dean Hwy., P.O. Box 183, Wethers

field, Conn. 06109, Tel: 203-529-3386; 515. Mgr: 
R.L. Mikulsky 

* CONTEMPO-PAMA housing - Par-Metal Prods. 
* CONTEMPO-PEDS consoles - Par-Metal Prods. 
* CONTEMPO-RACKS cabinet racks - Par-Metal Prods. 

• CONTEMPORARY ELCTRNS., 4838 West 35th St., MinneapoliS, 
Minn. 55416, Tel: 612 - 920-6444; Sis. Mgr: R. Vegemast ........ 
FSC No, 25667 ........................................................ Pgs. 1896, 2854 

Cal Los Altos, Pritchard & Haney Co., Box 102, 415-
961-8218 

Los Angeles, Halbar Assoc., 1805 W. Third St., 213-
387-8283 

Md Landover Hills, 6200 Annapolis Rd., 301-322-1412 

SEE PAGE 352 TO GET YOUR COPY OF THE RADI(l.ELECTRONIC MASTER 

Mass Boston, Hatch Assocs., 32 Kearney Rd., 617-444-

NJ 
NY 

Pa 

3310 
Fair Lawn, A & B Elctrns., Box 305, 201-797-5356 
Valley Stream, A & B Elctrns., 891 Fulton St., 

516-825-8955 
Phiiadelphia, Eastern Components, 1349W.Chelten

ham Ave., 215-927-6262 
EXP: Minn, Minneapolis, Contemporary Elctrns., 4838 

West 35th St., 612-920-6444 
FOR: Can, Montreal l Que., G. McKee Enterprises, Ltd., 

3300 Cavendish Blvd., 514-482-1810 
• CONTINENTAL CONNECTOR CORP., 34-63 56th St., WoodSide, 

N. Y. 11377, Tel: 212 - 899-4422, TWX: 212-672-3709; Sis. Mgr: 
P. W. Malecka ........ FSC No. 95238 ......................... Pgs. 894, 89 

Cal Los Altos, Continental Connector Corp., Box R, 

III 

Ind 

415-948-0211 
Los Angeles, Continental Connector Corp., 4054 W. 

Beverly Blvd., 213-381-2285 
Chicago, Continental Connector Corp., 9420 W. 

Foster, 312-992-0886 
Mishawaka, C. Given Co., 921 East 3rd St., (219) 

BL 5-1614 
Mass Chestnut Hill, M. Ross, 21 Thornton Kd., 617-

NJ 
469-0674 

Cherry Hill, Mid-Eastern Assoc., Inc., 1759 Country 
Club Dr" 609-428-7977 

Wise Milwaukee, Continental Connector Corp., 2040 W. 
Wisconsin Ave., (414) 01 4-2727 

FOR: Can, Vi mont Laval, Qu~., R. Riendeau,1b24 Boisvert 
St., 514-669-4422 

CONTINENTAL DATA SYSTEMS, INC., 19 W. Fourth St., Uayton, 
OhiO, Tel: 513-222-8626, Sis. Mgr: H.E. Folkerth 

CONTINENTAL DEVICE, Teledyne Co., 12515 Chadron Ave., 
Hawthorne, Calif., Tel: 213-772-4551, TWX: 910-325 
6217; Sis. Mgr: B.R. McCarthy 

CONTINENTAL ELECTRIC CO., INC.,325 Ferry St., Newark, N.J. 
07105, Tel: (20ll MI 2-4050,515. Mgr:A.W.Peterson 
..... FSC No. 14237 

CONTINENTAL ELCTRNS. CORP., 302 McGuinness Blvd., 
Brook Iyn, N.Y. 11222, Tel: 212-383-3331, Pres: 
A.A. Sylvane ..... FSC No. 86800 

CONTINENTAL ELCTRNS. MFG. CO., Sub. LTVElectrosystems, 
Inc., P.O. Box 17040, Dallas, Tex. 75217, Tel: 214-
381-7161, TWX: 214-899-8694, Pres: J.U. Weldon 
..... FSC No. 08440 

CONTINENTAL INSTRS. CORP .,110 Atlantic Ave., Lynbrook, N.Y. 
U563, Tel: 516-593-2266 

• CONTINENTAL LEASING CO., INC., 30 Park Ave., Arlington, Mass. 
02174, Tel: 617 . 648-8620; Sis. Mgr: D. Fletcher ........ Pl. 1361 

Ala HuntSVille, Technical Assocs' l Inc., Box 4088, 205-

Cal 
881-8494 

Inglewood, Continental Rentals, 1621 Centinela Ave., 
213-670-0181 

Palo Alto, Continental Rentals l 2390 EI Camino Real, 
415-327-6410 

Conn Hartford, Continental Leasing Co., lnc" 234 Murphy 

Fla 

III 

Md 

NJ 

NY 

Rd., 203-246-0816 
Orlando, Technical Assocs., Inc' l 2319 E. South St., 

305-424-5681 
Des Plaines, Continental Leasing Co., Inc., 2200 E 

Devon Ave., 312-297-4330 
Rockville, Continental Leasing Co., Inc., 12316 

Wilkins Ave., 301-933-0111 
Metuchen, Continental Leasing Co., Inc., 70 Liberty 

St., 201-549-8500 
Syracuse, Continental Leasing Co.,lnc.,3520 W. Gen

esee St., 315-488-2913 
Ohio Parma Hgts., Continental Rentals, 6500 Pearl Rd., 

SC 

Tex 

216-884-2001 
Spartanburg, Technical Assocs., Inc"Box5583,803-

585-3864 
Houston, Continental Rentals, 7U1S (iult Frwy., lU-

644-1523 
CONTINENTAL RUBBER WORKS, Sub. Continental Copper & 

Steel, Erie, Pa. 10512, Tel: 814-452-5201, Sis. Mgr: 
J.C. Marvil 

CONTINENTAL SWISS PRECISION PRODS., INC., 71 Romanelli 
Ave., S. Hackensack, N.J., Tel: 201-487-5295 

CONTINENTAL WIRE & CABLE, Gulton Rd., West York'lndustrial 
Pk., Box 1863, York, Pa. 17405, Tel: 717-792-2644, 

TWX: 510-657-4847, Sis. Mgr: H .L. Goodwin; FSC 
No. 91032 

• CONTINENTAL·WIRT ELCTRNS. CORP., 26 W. Queen La., Phila 
delphia, Pa. 19144, Tel: 215 - 848-7700, TWX: 710-670-1230 
Sis. Mgr: B. S. Lifson ............................................ Pgs. 2361, 271 

Cal Burbank, Shephard-Stern Co., 4109 Burbank Blvd., 

Col~ 

213-849-6671 
San Carlos, Lebell-Warren Assocs., 601 County Rd., 

415-593-7688 
Denver, L.G. Moss, Box 26172, 303-936-4027 
Greeley, G. Moss Elctrns" 1530-13th Ave., 303-

353-1452 
Conn Madison, A & M Eletrns., Ailene Or., 203-245-1031 
Fla Maitland, H. Geartner, 2101 Mohawk Trail 

III 

Ind 

Ky 

Md 

Miami Beach, Geartner Assocs'., 350 Lincoln Rd., 
305-531-0200 

Chicago, G. Mel Cole Co., 6514 W. Higgins Rd., 
312-174-3535 

Angola, Southern Sales, 105 Lakeshore Dr., 219-665-
3961 

Ft. Wayne, Southern Sales, 6710 Kanata Ct. 
Indianapolis, Southern Sales, 6216 Carrollton Ave., 

317 -253-3359 
LouiSVille, Southern Sales, 212 Republic Bldg., 502-

583·6902 
Towson, A. Wetterhahn Co., 107 York Rd. 

Mass Needham, A & M Elctrn. Reps, 1492 Highland Ave., 
617-444-8170 

Mich Detroit, D. Poulin Co" 17222 E. Warren, 313-886-
4990 

CON-CON 

Minn St. Paul, E. Melius & Assocs., 3758 N. Dunlap St., 
612-484-8541 

Mo Kansas City, Kay Elctrns., 2600 Grand Ave., 816-
221-6733 

NJ Pennsauken, A. Wetterhahn Co.,4420 Crescent Blvd., 
215-627-1535 

NM Albuquerque, L. Davis Co •• 1415 Richmond Dr., N. 
E., 505-256-1749 

NY Elmont, S.S. Egert Co., 146 Meacham Ave., 516-488-
2255 

Elmont, F. Edwin Schmitt Co., 311 Meacham Ave., 
516-437-8150 

Liverpool, W.A. Franklin Sales Corp., 4315 Cande
I ight La., 315-652-9158 

Syracuse, W.A. Franklin Sales Corp., 2 Standish 
T err ., 315-446-1120 

Whitesboro, H. Lessman, 42 Glenridge Rd., 315-
736-5460 

NC Chesapeake, FBD Sales Corp., 4316 Greenleaf Dr., 
703-484-3162 

Ohio Cincinnati, G,L, Herrick Co., 2209 Losantiville Rd., 

Ore 

Tex 

513-251-4441 
Westlake, G.L. Herrick Co., 845 Canterbury Rd., 

216-871-4409 
Portland, Van Voorhees Assocs .. 4415 N.E. Sandy 

Blvd., 503-287-6633 
Dallas, Stasco, 13310 $pring Grove Ave., 214-239-

5054 
Wise Madison, G. Mcl Cole Co., 150 S, Marquette St. 
EXP: NY, New York, Raburn Agencies, 431 Greenwich 

St., 212-966-2130 
CONTINENTAL X-RAY CORP., 1536 Clybourn Ave., Chicago, 

III. 60610, T eJ: 312-642-3711, 515. Mgr: 0 .G. Worden 
*CONTOUR PROJECTOR optional comparator - Ex-Cell-O Corp. 
*CONTROFLEX as above, vi,wl coated and flexible ribbon -
Tapeswitch Corporatio,j of America 
* CONTROL-A-MATIC spring testing servo - Rockwell Engrg. 
• CONTROL CIRCUITS, INC., 66 Tuttle Rd., Middletown, Conn . 

06457, Tel: 203·347-7223; Sis. Mgr: P. Hoop~r ........ FSC No. 
08232 ....................................................................... Pgs. 1898, 1899 

Cal Encino l Caroinal Assocs.,16024 VenturaBlvd.,213-

NY 
788-4540 

Massapequa, C.B. Hopkins Co., Box 192,516-796-
0066 

Ohio Cleveland, Automated Equip. & Engrg., 12417 Cedar 

Pa 
Rd., 216-371-5244 

Pittsburg, Automated Equip. & Engrg., Inc., 648 
Center Ave., 412-931-7616 

CONTROL DATA CORP., Boston Space Ii< Detense ;ys. Uper., 400 
Border St., E. Boston, Mass. 02128, Tel: 617-569-
2110, TWX: 710-329-6639, Sis. Mgr: W.A. Johnson 

CONTROL DATA CORP., Control Sys. Div., 4455 Eastgate Mall, 
LaJolla, Calif. 92037 

• CONTROL DATA CORP., Magnetic Prods. Operation, 775 Colorado 
Ave., S. MinneapOliS, Minn. 55416. Tel: 612·544-8851; Sis. 
Mgr: W. L. Nees .................................................................... PI. 1023 

" 

Ala Birmingham, J. Spader Co., Box 6074,205-879-1366 
Huntsville, Electro·Tech, Inc., 106 Jordan La., N. 

Cal 

Colo 

W.,205-539-5718 
Redwood City, Held & Mallard, Inc., 14940ddstad 

Dr., 415-369-4871 
Santa Monica, Davidson Assocs.,lnc.,2920 Nebraska 

Ave., 213-451-5761 
Littleton, Simpson Assocs., 8000 S. Kendall Blvd., 

303-798-8439 
Conn Hamden, Applied Meas., 2335A Whitney Ave., 203-

Fla 

Ga 

III 

" 

Kans 

Md . 
Mass 
" 

Mich 

Minn 

Mo 

NM 

" 

NY 

" 

" 

" 

288-5288 
Middletown, Mancib Co., Randolph & Cae Rds., 203-

347-5629 
Orlando, Electro-Tech, Inc., 307 27th St., 305-423-

5589 
Orlando, Scott & Assocs., Inc., 10lO Executive Ctr. 

Dr" 305-841-4840 
Hapevi lIe, Electro-Tech, Inc., 3020 Commerce Way , 

404-767-8761 
Chicaqo, Berndt Assocs., Inc .. 6414 W. Belmont 

Ave., 312-283-0713 
Northfield, Laub Engrg., 466 Central St., 312-446-

4166 
Overland Pk., Impala, Inc., 6917 \Nest 76th St., 913-

648-6901 
Si Iver Spring, R. Davies Assocs., 11215 Oak Leaf 

Dr., 301-593-4900 
Towson, T.H. Closs Co., 21 W. Pennsylvania Ave., 

301-825-4445 
Acton, Applied Meas., 86 Hayward Rd., 617-263-2766 
BurHngton, Mancib Co., Middlesex Tpke. at itA" 

St., 617-272-9450 
Livonia, Chandler Assocs., ·Inc., 32401 W. Eight 

Mile Rd., 313-476-5800 
Royal Oak, Satullo Co., 4514 N. Woodward Ave., 

313-566-2375 
MinneapoliS, Pinkney & Assocs., Inc., 1925 Nicollet 

Ave .. 612-338-0523 
Hazelwood, Impala, Inc., 47 Village Sq. Shopp. 

Ctr., 314-831-5454 
Albuquerque, Bowden Engrg, Sis., 2631-35 Texas, 

N .E" 505-299-0473 
Albuquerque, Electronic Enterprises, 1900 Wash

ington St., N.E., 505-256-1585 
Las Cruces. Electronic Enterprises. Box 116. 505-

524-0126 
Mamaroneck, Cane Tech. Sis., Inc., 555 E. Boston 

Post Rd., 914-698-44U 
Monroe, Ossmann Camp. Sis. Corp" 17 Round Lake 

Park Rd., 914-297-7773 
Rochester, Ossmann Camp. Sis. Corp., 39 Saginaw 

Dr., 716-442-3290 
Roslyn Hgts., Travco Assocs./ 142 Mineola Ave., 

516-621-3223 

3007 



_C_ON_-... C_O_T _____________ • _________________ • MANUFACTURERS' SALES OFFICES' TRADE NAMES, •• 

Syracuse, Ossmann Camp. Sis. Corp., 5858 Molloy NY Ithaca, B. Dean, Inc., 714 W. clinton St., 607-272-
Rd ... E" 315-454-4477 . 2187 

Vestal; Ossmann Camp. SIS. Corp., 1901 Vestal • New Rochelle, HAF Spectrum Assocs.,35Broadfield 
Pkwy" E., 607-785-9949 Rd., 914-632-3800 

NC Charlotte, Electro-Tech,lnc., 3107 Cullman Ave., NC Winston-Salem, Radco, 614 Nissen Bldg" 919-722-
704-333-0326 9671 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 5403 Ohio Cincinnati, R.D. Whitesell & Assoc., Inc., 1172 W, 
Prospect Ave., 216-432-0010 Galbraith, 513-521-2290 

Dayton, Satullo Co., 2801 Far Hills Ave., 513-293- • Cleveland, R.O. Whitesell & Assoc., Inc., 2U39 
7061 Lorain Ave., 216-333-2585 

Pa 
Dayton, Srepco Elctrns., 314 Leo St., 513-224-0871 • Dayton, . R.O. Whitesell &. Assoc., Inc., 4133 S. 
Fairview Village, Acromatix Assots., Inc., 3118 Dixi'e Ave.,. 5i3:-298-9546 

Germantown Pike, 215-279-0377 Pa Camp Hill, S()nco, Park PI. Office Bldg., 717-761-
Media, W. Reeves Assocs., Inc., 2973 N.Providence 0577 

Tex 
Rd" 215-566-6709 " King of Prussia, Sonco, 107 Town Center Rd., 215-

Dallas, p. KreagerCo.,9Z3OCliffmereDr.,214-348- 265-3250 
3521 • Pittsburgh, R.O. Whitesell & Assoc., Inc., 201 

Houston, E. Smith Sis. Co., 7007 Gulf Frwy., 713- Penn Ctr. Bldg" 412-242-0100 
649-5756 Tex Houston, A. Barnes Co" 3230 Mercer St., 713-622-

Wash Seattle, Eicher-Richards Co., 2727 N.E. Blakeley 3620 
St., 206-523-7888 • Richardson, A. Barnes Co., 740 S. ShermanSt.,214-

CONTROL DATA CORP .,MagsenseProds. Operation, 775 Colorado 235-4541 
. Ave., 5., MinneapoliS, Minn. 55416, Tel: 612-544- 1'1 San Anto'nia, A. Barnes Co., 104~. Petroleum Ctr., 

8851, TWX: 910-576-2978; 515. Mgr: W.L. Ness 512-828-1323 
• CONTROL ELCTRNS. CO., INC., 153 Florida St, Farmingdale, Utah Morgan, Staube Assocs., Bo~ 1649, '801-829-6448 

N. Y. 11725, Tel: 516·694-0125; Sis. Mgr: H. Goldstein........ Va Richmond. Sonco, Ross Bldg" 703-643-5225 
FSC No. 95924 .................................................................... Pg. 1154 * CONTROL-O-MATIC battery chargers-Pedtro, Inc. 

Cal Sherman Oaks, R.T. Assocs" 213-788-7588 • CONTRO.L PANEL CORP; - See Control Products Corp. 
III ChiCa3g102~6P2G2_M81C803mponents, 5642 W. D,versey Ave" * CONTROL PLUS counters, electronic- MKC Elctrns. 

_ • CONTROL PRODS. CORP., 4431 W. Division St., Chicago, III • 
Md Glen Burnie, VPI, 561 Dorsey Rd., 301-768-0550 60651, Tel: 312.- 235·2340; Pres: H. A. Hart ...... Pgs. 2804·2811 
Mass W. Medway, J. Gallagher, Box 343, 617-533-7064 Ala HuntSVille, R. Steckmesser Assoc., Box 4006, 205-
NJ E. Brunswick, VPI, 44 Fresh Pond Rd., 201-821- 881-1750 

8977 Cal Cupertino, B.J. Wolte Enterprises, Box 718, 408-
Syracuse, Nycom, Inc., 2002 Teall Ave., 315-437- 252-5010 

8343 N. Hollywood, B.J. Wolfe Enterprises,10760 Burbank 
NY 

Tex Dallas, Texas Avionics Co., 4515 Prentice St., EM Blvd., 213c877-5518 
8-3566 III Chicago, Olson Engrg. & Sis., 1921 N. Harlem Ave., 

Wash Seattle, J.J. Backer Co., 221 W. Galer St., AT 3- 312-622-9777 
6470 Ind Indianapolis, Delta Sis., Inc., 1407 N. Illinois St., 

EXP: NY, Plainview, Emec, Inc" 160 Terminal Dr., (516) 317-631-4136 
WE 1-3700 Minn MinneapoliS, Olson Engrg. & Sis" 6121 Excelsior 

• CONTROL EQUIP. CORP., 32 Kearney Rd., Needham Hgts., Mass. Blvo., 612-921-1833 
02194, Tel: 617 - 444-7550; Sis. Mgr: H. E. Adams ........ FSC No. Ohio Cleveland, Van Hala Industrial Co., 14812 Detroit 
27574 ........................................................................................ Pll. 770 Ave., 216-521-6283 

Ala Huntsville, J.L. Highsmith & Co., 3322 S. Memorial Pa McKeesport, Bidler Energies, Inc., 600 Market St., 
Pkwy., 205-881-3294 412-678-6194 

Cal Garden Grove, WesTec Co" Box 875, 714-636-2930 CONTROL PRODS" INC., Box #72, Hanover, N.J.07936, Tel: 201-
Mt. View, GBH Assocs" Box 1150, 415-969-9770 887-9400; Sis. Mgr: J.R. Nile ..... FSC No. 81901 

Colo Golden,Ap~lied Engrg. Prods. Co.,Box88,303-279- CONTROL SCIENCE CORP., 4810 Beauregard St., Alexandria, Va 

Fla 
4608 22312, Tel: 703-354-1500; Sis. Mgr: E.R. Hommet 

Orlando, J.t. Highsmith & Co., Box 7835, :l05- ..... FSC No. 20452 
293-5202 • CONTROL TECHNOLOGY CO., INC., 41·16 29th St., Long Island 

Chicago, Scientific Sis. Corp., 7132 N. Harlem Ave" City, N. Y. 11101, Tel: (212) EM 1-2133; Sis. Mgr: H. Copper 
312-775-7594 ........ FSC No. 14545 .............................................. Pgs. 2662, 2663 

III 

Ind Indianapolis, Scientitic Sis. Corp., 5555 N. Tacoma Cal Van Nuys, Blaine Line Corp" 14547 Titus St., 

Md 
Ave., 317-253-4606 (213) ST 2-6303 

Rockville, Tek Rep, Inc., lU75 Rockville Pike, 3UI- NY New York, E. Haber Corp" 2315 Broadway, 212-
762-7777 799-4040 

Minn Minneapolis, Scientific Sis. Corp., 5100 .Edina In- CONTROLLED ENVI RONMENT EQUIP. CORP., 160 Pleasant St., 

Mo 

NY 

NC 

Onio 
Pa 
Utah 

Va 

dustrial Blvd., 612-941-2215 Brockton, Mass. 02401, Tel: 617-588-6177; Sis. Mg r: 
St. Louis, Scientitic Sis. Corp., 1760 S, Brentwood R.D. Peck 

Blvd., 314-968-1133 CONTROLOMAG LABS., 2459 Susquehanna, Roslyn, Pa. 19001, 
Hick9s38vil_lell8SaO Isbury Assocs., 331 W. John St" 516- Tel: 215-884-8098; Sis. Mgr: R. Patterson 

U CONTROLOTRON CORP., 35 Central Ave., farmingdale, N.Y. 
Charlotte,J.L, Highsmith & Co., Box 9367,704-333- 11735, Tei: 516-249-4400; Sis. Mgr: J. Segall ..... 

7743 FSC No. 21614 
Cleveland, Data-Tron, 7016 t.uclid, llo-J91-84l1 CONTROLS CO. OF AMERICA,9655 Soreng Ave.,Schilier Pk., III. 
Bala Cynwyd, Rivco, Box 52, 215-667-511U 60176, Tel: (3J2) NA 5-9000; Sis. Mgr: G.A. Heine-
Salt Lake City, Applied Engrg. Prods. Co., 6375 mann " ... FSC No. 05402 

Emigration Canyon, 801-364-4942 CONTROLS CO. OF AMERICA, Control Switch Div., 1420 Delmar 
Richmond, J.L. Highsmith & Co" Box 9225, 703-266- Dr., Folcroft, Pa. 19032, Tel: (215) LU 6-7500, TWX: 

2060 510-669-2136; Sis. Mgr: G.M. Bailee 
• CONTROL LOGIC, INC., 3 Strathmore Rd., Natick, Mass, 01760, CONTROLS & INSTRS., 'ITT, 2000 S. Wolf Rd., Des Plaines, 

Tel: 617 - 655-1170, TWX: 710·386·6677; Sis. Mgr: G. R. III. 60016 
Grumbles .................................................................................. Pg. 771 CONVERSION CHEMICAL CORP., 210 E, Main St" Rockville, 

Ala Huntsville, R. Attaway Co., 900 Bob Wallace Ave., Conn., Tel: 203-872-0541, TWX: 710-435-2336; Dir. 
205-534-2811 Mktg: C.L, Alderuccio 

Cal Burlinqame. Comoar San Francisco, 1817 Bayshore * I;ONVERTA-BALLAST fluorescent ballasts -Jefferson Elec. 
Hwy.,415-347-8244 *CONVERTI-FUSE panelboards, safety switches, switchboard,-

Downey, Wieler & Co., 10842 S. Paramount Blvd., General Electric Co. . 
213-923-6611 COO.K ELEC. CO., 200 E. Daniels Rd., Palatine, III. 60067 

Colo Boulder, Straube Assocs., Box 1649,303-443-8600 COOK ELEC. CO" Data-Stor Div., 6401 W.Oakton,Morton Grove, 
Conn Glastonbury. Instrument Reos .. Inc .. Box 165. 203- 111.60053, Tel: 312-967-6600, TWX: 910-223-3654; 

633-0777 Sis. Mgr: D. Hutchinson ..... FSC 71688 
DC Washington, 5onco,4720 Montgomery La., 301-654- COOK, T.N., INC., 3520 E. Fulton St., Columbus, Ohio 43227, 

5226 Tel: 614-235-3491; Sis, Mgr: H.M. Hall 
Orlando, R. Attaway Co., 57 E. Robinson St., 305- COOKE ENGRG. CO .. 735 N. Saint Asaph St" Alexandria, Va. 

424-9983 22314, Tel: 703-548-3889 ..... FSC No, 02002 
Fla 

Chicago, Brisky Assocs" 11734 S. Western Ave., COOKE VACUUM PRODS., INC.,13 Merritt St., S. Norwalk, Conn. 
919-722-9671 06,854, Tel: 203-853-9500; Sis. Mgr: J.P. Santucci 

III 

Ind Ft, Wayne, R.O. Whitesell & Assoc., Inc., 6620 E. * COOLER MET tri-Iayer contact tape-Improved Seamless 
Washington St .. 219-743-4411 Wire Co. 

IndianapoliS, R.O. Whitesell & Assoc., Inc., 6620' * COOLSHIELD welding head shield - Lincoln Elec. Co. 
E. Washington St .. 317-359-5374 * COOL TONG electrode holder - Lincoln Elec. Co. 

Iowa Cedar Rapids, Engineering Servs. Co" 1026 Third COOPER, JOSEPH B. & SONS, INC., 180 Varick St., New York, 
Ave" S.E., 319-366-1591 N.Y. 10014, Tel: 212-255-3131; Pres: 1.1. Cooper 

Kans Prairie Village, Engineering Servs,Co., 7924-ASlate *COOROICON X-V co-ordinate digitizer - Wayne-George Co, 
Lihe,913-649-4000 COORS PORCELAIN CO., 600 Ninth St., Golden, Colo., Tel: 303-

LouisviJle, R.O. Whitesell & Assoc., Inc., 3620 279-6565; Sis. Mgr: F .W, Waterman 
Lexington Rd., 502-893-7303 ~OPACO electrical insulatinq paper - Cottrell Paper Co. 

Mass Arlington, Instrument Reps.,lnc.,1046Massachusetts COPACO-125 electrical insulating paper - Cottrell Paper Co. 
Ave.,617-646-1034 *COPAC coaxial attenuator - Sage Labs., Inc. ' 

Ky 

Mich Benton Harbor, R.O. Whitesell & Assoc., Inc" 303 COPALAMelectrical insulaton - Cottrell Paper Co. 
Fidelity Bldg., 616-927-2041 *COPALUM terminals & splices - Amp Inc. 

Southfield, R.O. Whitesell & Assoc., Inc" 25100 COPAR CORP., 5744 West 77t11 St., Uak Lawn, 111.60459, Tel: 
Evergreen Rd., 313-358-2020 312-581-U33; Sis. Mgr: R.W. Schmidt 

St. Louis, Engineering Servs. Co.,6717 Vernon Ave" *tOPAREX electrical insulating paper - Cottrell Paper Co. 
314-726-2233 '*COPATH numerical'measuri,19 sys. - Ferrailli-Packard Ltd. 

Mo 

NJ Eatontown, Sonco, 42 R Monmouth Rd.,201-542-1441 ,* COPEL copper-nickel alloy- Hoskins Mfg; Co. 

3008 * Trade Name-See Mfr. Listmg 

*COPPER GARDshi&lded coaxials - Superior Continental 
COPPER RANGE; 630 5th Ave:,~ew York, N.Y .10020 
* COPPERPLY lead wire- National-Standard Co. 
* COPPERWELD copper covered steel-Crown Metal Prods. 
COPPERWELD S'rEEL CO., Flexo Wire Div., 422 Frick Bldg., 

Pittsburgh, Pa.15219; Sis. Mgr: C.S. Allen 
COPPERWELD STEEL CO., Wire & 'Cable Div., Glassport, Pa. 

15045,'rel: 412-664-7131, TWX: 710-794"4806; Gen'l 
Mgr.of Sis: M.E. Brown 

*COR-BOND vinyl pipe coatings - Polym-er l;orp. 
*COR-GARD memory plane - Indiana General Corp. 
CORD SPECIAL TlESCO.,9239Cherry St" Franklin Pk., 111.60131, 

Tel: 312-625-8323; Sis, Mg,: R.H. Stellman 
*CORD-SWITCH push button switches - Switcheraft Inc. 
*CORDEC coatings & sealants - Standard Brands Chemicallnd, 
*CORDETTER push button switches - SWitchcralt Inc. 
* CORDEX reenforced paper- Mosinee Paper Mills Co. 
*CORDMASTER push button switches-Switchcralt Inc. 
CORDOVER, CARL & CO., 104 Liberty Ave., Mineola, N.Y., Tel: 

(516) PI 7-5150; Sis. Mgr: C, Cordover 
*CORE-THANE impregnated packings - Houghton Ii< ~o. 
CORE-TRONICS, INC., 241 N. Day St., Orange, N.J. 07050, Tel: 

201-673-7660; Sis. Mgr: G. Sossin 
*COREX chemically strengthened lab products - Corning Glass 
CORKPAK CO., INC., 70 Argyle Ave., New Rochelle, N.Y. 10804, 

Tel: (914) NE 2-1713; Sis. Mgr: F.H. Paulmann, Sr. 
CORNELL-DUBILIER ELCTRNS., Div. Federal Pacific Elec.Co., 

50 Paris St., Newark, N.J., Tel: 201~624-7500; 
Sis. Mgr: J.M. Glynn 

• CORNING GLASS WORKS, Electronic Prods. Div., Houghton Pk., 
Corning, N. Y. 14830, Tel: 607 - 9624444, TWX: 510-252·1384; 
Sis. Mgr: R. E. Rahill ............................ Pgs. 646, 647, 2364, 2365 

Cal Orange; Corning Glass Works, 500 !i, Main !it., 714-

Fla 

III 

Md 

NY 

NC 

Pa 

541-5275 
Palo Alto, Corning Glass Works, 260 Sheridan Ave., 

415-328-7400 
Maitland, Corning Glass Works, 2351 Hunterfield 

St., 305-838-7125 
Chicago, Corning Glass Works, 1470 Merchandise 

Mart, 312-337-6600 
Bladensburg, Lowery Assocs. Co., 4508 Annapoli 5 

Rd., 301-864-4722 
New York, Corning Glass Works, 717 'Fifth Ave., 

212-752-1100 
Raleigh, Corning Glass Works, 3900 Electronics 

Dr.,919-828-0511 ' 
Bradford, Corning Glass Works, 550 High St., 814-

362-5571 
Broomall, Lowery Assocs. Co.; 2801 W. Chester 

Pike, 215-356-5300 
EXP: Fla, Coral Gables, Corning Glass Int'I., S.A., 4685 

Ponce de Leon Blvd., 305-666-3334 
NY, Corning Glass Int' I., S.A.,Box 2000,607 -962-4444 

FOR: Can, Leaside, Ont., Corning Glass Works Canada, 
Ltd., 416-421.-1500 

CORNING GLASS WORKS, Fluidic Prods. Dept., Corning, N.Y. 
14830, Tel: 607-962-4444; Sis. Mgr: T. Brown 

CORNING GLASS WORKS, Laboratory Prods. Dept.,Corning,N.Y. 
14830, Tel: 607-962-4444, TWX: 510-252-1384; Sis. 
Mgr: M. Van Gessel 

CORNING GLASS WORKS, Memory Prods. Dept.,3900 Electronics 
Dr., Raleigh, N.C. 27602, Tel: 919-828-05Jl 

CORNING GLASS WORKS, Technical Prods. Uiv., Corning, N.V. 
14830, Tel: 607-962-4444, TWX: 510-252-1384 

CORNING GLASS WORKS, Television Prods. Div., Corning, N.Y. 
14830, Tel: 607-962-4444, TWX: 510-252-1384; 515. 
Mgr: C.A. Francik 

* COROFLEX tubing, flu'orocarbon; fle>:<ible- Co-Operative Inds. 
*COROTRON high voltagereguliJ,lor eVictoreen, Inc. 
*CORRGARD polyesterfill;, ~ Stlperior Continental 
*CORRIB resistors .. _Ohmite Manufacturing Co. 
CORRUGATED PAPER PRODS., INC., 300 Babylon Tpke., Roose

velt, N.Y. 11575, Tel: 516-379-8200; Sis. Mgr: L.S. 
Wagner 

CORSON ELECTRIC MFG. CORP .,Watrous St., E. Hampton, Conn., 
Tel: 203-267-2547; Sis. Mgr: D.E. Corson 

CORVAIR DIODE, Div. Corvair Elctrns., Inc., 150 - 5th Ave., 
New York, N.Y. 10011, Tel: 212-255-7007,TWX: 
710-581-4309; Sis. Mgr: L, Van Hoff 

CORVAIR ELCTRNS.,INC.,150 Fifth Ave .. New York, N.Y.100U1, 
Tel: 212-255-7007; Sis. Mg'r: S. Kass 

1>CORVEL plastic coating powders - Polymer Lorporatlon 
COSMIC PLASTICS, INC., 1231.4 Gladstone St., San Fernando, 

Calif. 91342, Tel: 213-365-3249; Sis. Mgr: C.H. Luh 
COSMIC RADIO CO., 853 Whittier St., New York, N.Y. 10474, 

Tel: (212) LV 9-3360; Sis. Mgr: I. Rosenwasser 
COSMICAR OPTICAL CO., LTD., 568, 2-chome, Shimoochiai, 

Shinjuku-ku Tokyo, Japan, Tel: (03) 953-1264; Sis. 
Mgr: N. Amano 

COSMO PLASTICS CO., 3239 West 14th St.,Cleveland, Ohio 44109, 
Tel: 216-861-5594, TWX: 810-421-8444; 515. Mgr: B. 
Gordon .M ... FSC No. 05616 

COSMODYNE CORP" 2920 Columbia St., Torrance, Calif. 90509 
*COSMOLINE rust preventives - Houghton & Co. 
*COSMOLUBRIC lubricant - Houghton 8. Co. 
* COTERM coaxial self-terminating jack-Cooke Engr9. Co, 

• COTO·COIL CO., INC., 57 Pavilion Ave., Providence, R. 1.02905, 
Tel: 401 - 941-3355; Sis. Mgr: L. S. Bellem, Jr ....... FSC No, 71707 
......................................................................................... ~ ....... Pg. 2218 

Cal Palo t~t~~ f84~urches Co., 941 Charleston Rd., (415) 

II Pasadena, P. Nurches co.~ 2396 E. Foothill Blvd., 
(213) MV 1-8957 

Conn Greenwich, J. Hammond, 34 Lincoln Ave., 203-661-
9410 

Ohio Cincinnati, J. Olsen Co., 5539 Stokeswood Ct., 513-
922-2176 

Cleveland, J. Olsen Co., 16201 Shaker Blvd., 216-752-
5444 

eem/I969 



· •. includinl Federal Supply Codes (FSC) where available 

Pittsburgh, J. Olsen Co., 104 Elatan Dr., 412-279- CROMIR rear view mirror - Liberty Mirror Div. 
2550 *CROPICO electrical instr. - R.H. Nichols Co. Ltd. 

Pa 

PrOVidence, M. Paisner Assoc., 532 ElmgroveAve., "CROSS-CRIMP crimp configuration - Amp Inc. 
401-831-4539 CROSS, H. CO., 365 Park Ave., Weehawken, N.J. 07087, Tel: 

RI 

Wash Seattle, H. Levinson Co., 1211 E. Denny Way, 206- 201-863-1134; Sis. Mgr:. G. McClary 
323-5100 * CROSSFLO transverse flow blower - Torrington Mfg. Co. 

EXP: NY, New York, Coto-Coil Co., Inc., 13 East 40th St. • CROVEN, LTD., Diy. W. Kidde & Co., Inc., 500 Beech St., Whitby, 
COTTRELL PAPER CO., INC., 10 Purchase St., Fall River, Mass. Ont., Can., Tel: 416·668-3324, TWX: 610-384·2750; 515. Mil: 

02720, Tel: 518-885-7510; Sis. Mgr:J.T.Cottreli,Jr. R. E. Dix ................................................................................ PI. 1114 
• COUCH, S. H. Diy., ESB, Inc., 3 ArlinllDn St., N. Quincy, Mass. Cal Millbrae, Melvin Sis. Co., 113 EI Camino Real 

0217.1, Tel: 617 • 298-4147; 515. Mil: B. W. Gray ........ FSC No. • Sepulveda, R.L. Assocs., Box 2255 
05587 ...................................................................................... I'J. 2219 Van Nuys, R.L. Assocs., 14401 Gilmore St. 

Ala Huntsville, R. Attaway Co., 900 Bob Wallace Ave., Fla Winter Park, J.J. Smith & Assocs.,935 Orange Ave., 
S.W.,205-534-2811 305-644-4316 

Cal Saratoga, Townsend Technical Sis., Box 265, 408- iii Chicago, T.6. Hunter Assoc., 5653 W. Irving Pk. 
252-3478 Rd., (312) SP 7-2500 

Van Nuys, R.J. Homer & Assocs., 14436 Sherman Ind Ft. Wayne, G & H Sis. Co., Box 2268, 219-744-3072 
Way,213-181-1236 Md Baltimore, C. Emrich, Rolling Rd. & Wilkens Ave. 

Conn Essex,ConnecticutValleyEnterprises,Boxl88,203- Mass Natick, G. Rosen Co., Inc., 563· Worcester Rd. 
767-1128 Mlch Southfield, G & H Sis. Co., 24001 Southfield Rd., 

Fla Orlando, R. Attaway Co., 51-53 E.Robinson St., 305- 313-358-1910 
424-9983 Mo Kansas City, K's.W. Assocs" 7546Troos.tAve.,816-

III Skokie, H. Grubb & Co., 8039 N. Lawndale Ave., 312- 363-5651 
677·0080 NY Buffalo, Bowser & Sapecky Assocs., 4541 Main St. 

Minn Minneapolis, International Sis. Co., 8703 Beard Rd.. MelVille, Gemini Elctrns., Inc., 900 Walt Whitman 
218-881-6683 Rd., 516-271-1881 

Mo St. LouiS, Pem Sis. Co., 9537 Lackland Rd., 314- NC Greensboro, L&D,lnc., Box 7243 
427-7200 Ohio CinCinnati, G&H Sis. Co .. Box 37416, 513-761-6185 

Ridgewood, Electrical Mfrs. SerVice, Box 102,201- Pa Jenkintown, ARA Elctrns., Inc., 301 York Rd., 215-NJ 
471-6900 887-5250 

Bohemia, Electrical Mfrs. SerVices, 3110 Veteran's Tex Dallas, Stevens Sis., Box 34493 
Memorial HWY.,516-585-3100 Va CharloUesville, Elctrn. Resch. & Sis., 706 ~orrest 

NY 

Syracuse, C.W. Floring & H.R. Murray, Inc., 6585 St., 703-293-5148 
Kinne Rd., 315-446-5555 CROWELL MFG. CORP., 115 Clifton Pl., Brooklyn, N.Y. 11238, 

NC WinstoneSalem, Radco Co., 614 Nissen Bldg., 91~- Tel: 212-638-2080; Mgr: E.W. Nielsen 
722-9671 • CROWN INTERNATIONAL, Box 1000, Dept. EEM, Ellchart, Ind. 

Ohio Mentor, R.R. Stone &. Assocs., Box 47, 216-946- 46514, Tel: 219·5234919; Sis. Mgr: C. Moore ............ PI. 2159 
6766 Cal Los Angeles, Marshank Sis. Co., 7422 MelroseAve., 

Ore Portland, J.W. Eckersley, 3150 S.W. Hamilton St., 213-938-2591 
Tel: 246-3183' San Carlos, Dobbs/Stanford, Box 266, 415-591-0339 

Pa Philadelphia, Technicraft Co., 7028 RidgeAve., 215- Colo - Denver, McLoud & Raymond Co., Box 22044,303-
483-4100 756-1589 

Tex Dallas, Hillman Enterprises,3505 Turtle Creek,214- Ga Atlanta, Chalmers, Inc., Box 29924, 404-633-6325 
521-9907 III Chicago, J. Gill, 1043 East 95th St., 312-731-4405 

FOR: Can, Port Credit, Ont .. Leonard Elec., Ltd., 1008 Ind' Tipton, Central Elctrns., Box 265, 317-675-4821 
Rangeview·Rd., Tel: 274-3454 Mass Newton Ctr., B. Ente Sis. Co., 64 Mandalay Rd., 617-

COUL TER ELCTNS., INC., 5'10 West 20th St., Hialeah,Fla. JJOIU, 244-4842 
Tel: 305-887-8131; Pres: J.R. Coulter, Jr. Mich DetrOit, Elias Elctrns., 26817 West 7 Mile Rd.,313-

"COUNTER FACTS parts replacement listings -Sams,HowardW. 255-211'1 
COUNTING INSTRS., LTD., 5, Elstree way, Boreham Wood, Minn Minneapolis, Fulton Elctrns., 4428 Zane Ave., N., 

Hertfordshire, England, 01-953-4151, Sis. Mgr: 612-537"7076 
J. White Mo St. LouiS, Forristal-Young Sales Co., 7110 Oakland 

COUNTIS INDS., Box 1444, San Luis Obispo, Calif~ 93401, Tel: Ave., 314-645-2360 
805-544-1770; Sis; Mgr: T.J. Countis NJ Freehold, Metrorep, Box 782, 201-462-1221 

* COWECO coil winding machines & access.-Coil Winding Equip. Somerville, Eldiserco,52 Meadowbrook Or., 201-
• con COMPANY, INC., 215 ParkAVI., 5., New York, N. Y. 10003, 359-6492 

Tel:(212) OR 4-4727, TWX: 710.581·2839; SIs. Mlr: E. V. Cn, Jr. Ohio Solon, B. White Sales, Box 39104, 216-248-1317 
........ FSC No. 98085 .............................................................. PI. 2812 Ore Lake Oswego, McMillan Elctrns., 16679 S.W. Maple 

Cal N. Hollywood, J. Edwards Co., 4101 Lankershim Cir., 503-636-6257 
Blvd .. 213-877-9603 Tex San AntoniO, D. Mull, Box 6795, 512-822-1616 

Mo Overland, E. Hitt & Assoc., 9537 Lackland Rd .. 314- EXP: NJ, Summit, ·N. Christensen, 382 Springfield Ave., 
426-2322 201-273-3833 

NJ Moorestown, A.A. Foley Assocs., Box 155, (20ll NY, New York, Telesco Int'I.,171 Madison Ave., 212-
NO 3-4545 683-9420 

NY Jericho, Electro-Rep, Inc., 346 N. Broadway, 516- CROWN METAL PRODS. CO., Wyano, Pa.15695, Tel: 412-872-
938-0540 8720; Sis. Mgr: K.S. Williams 

Syracuse, Lenard Co., 132 Burnet Ave., (315) GR CRUCIBLE STEEL CORP., P.O. Box 88, Pittsburgh, Pa. 15230, 
9-9191 Magnet Div., Sis. Mgr: W.G. Scharnberger 

Ohio Cincinnati, P.C. Bach Corp., 2209 Losantiville Rd., CRYDOM LABS .. INC .. 3115W. Warner, Santa Ana, Calif. 92704 

Tex 
Vt. 
Wash 

513-731-3822 * CRYO-PANEL thermal shroud tubing - High Vacuum Equip. 
Dallas, B. McClung & Co., Box 34447, 214-241-3655 CRYO-THERM, INC., Fogelsville, Pa. 18051, Tel: 215-285-4811; 
Vergennes, M. Benton, 802-877-2606 Sis. Mgr: J.J. Weller 
Seattle, Associated Inds., 3711 S. Hudson St., 206- * CRYO-TIP cryogenic cooling tip -Air Prods. & Chemicals, Inc. 

123-5600 * CRYOSORB cold trap - Granville-Phillips Co. 
COX, C.E. CO., 1514-C. N. Harper St., Santa Ana, Calif. 92703, "CRYOTERM noise sources - Maury Microwave Cor •. 

Tel: 714-531-2935 CRYOTRONICS, INC., W. Main St., High Bridge, N.J. 08829, Tel: 
COX INSTR., Div. Lynch Corp., 15300 Fullerton, DetrOit, Mich. 201-638-6112, TWX: 201-280-4020; Sis. Mgr: J.B. 

48827, Tel: 313-838-5780, TWX: 810-243-6444; Malaker 
Mktg. Mgr. Svcs: J.L. Mac Nair *CRYSCOAT coating - Oakite Products, I.IC. 

* CRADLE relays-Allied Control Co., Inc. CRYSTAL OPTIC RESEARCH, INC., 1360 N. Main St., Ann Arbor, 
"CRADLECLIP wire/cable harness - Electrovert, Inc. Mich., Tel: 313-663-2481; Sis. Mgr: A.M. Broyer 
CRAIG CORP., Prods. Div., 2302 East 15th St., Los Angeles, CRYSTAL TECHNOLOGV,INC.,2510 Old Middlefield Way, MI. 

Calif .. Tel: 213-623-2421; Sis. Mgr: H.F.Bowmaster View, Calif. 94040, Tel: 415-961-9311; Sis. Mgr: 
* CRAIG film editing equip.-Kalart Co., Inc. ' B. Carlson 
CRAIG SYSTEMS CORP., 360 Merrimack St., Lawrence, Mass. CRYSTALAB PRODS. CORP., 19 Legion PI., Rochelie Park, N.J. 

01842, Tel: 617-688-6961, TWX: 710-342-0765;V.P. 07662, Tel: 201-843-5780; Sis. Mgr: R. Goldstein 
I/ktg: P.L. Nies ..... FSC No. 81902 CRYSTALONICS DIV., Teledyne, Inc., 147 Sherman St.,Cambridge, 

CRAMER DIV.,ConracCor •• ,OldSaybrook,Conn.06415, Tel: 203- Mass. 02140, Tel: 6.17-491-1670, TWX: 710-320-1196 
388-3574, TWX: 710-471-0350; Sis. Mgr: R. A. Sis. Mgr: T.J. Paradise ..... FSC No. 12498 
Lorentson . * CU SEAL high vacuum flange - Granville-Phillips Co; 

* CRAMOLIN contact cleaner - Caig Labs., Inc. * CU-SIL high temp.- Conductorlab, Inc. 
CRANE PACKING CO., 6400 Oakton St., Morton Grove,lIl. 60053, *cUAL~AlD inhibitor - Pen -Union Electric 

Tel: OW YO 6-6400; Sis. Mgr: R,S. Campbell; FSC *CUBE-ALLOY dispersion-hardened copper - Handy & Harman 
No. 71724 CUBIC CORP., 9233 Balboa Ave., San Diego, Calif. 92123, Tel: 

CRATEX RUBBERIZED ABRASIVES, 1600 Rollins Rd., Burlin- 714-277-6780, TWX: 714-279-0267; Mktg. Mgr: N. 
game, Calif. 94010, Tel: 415-697-1600; Sis. Mgr: Harnois ..... FSC No. 94987. 
J.c. Craven, Jr ....... FSC No. 86291 "CUE-SWITCH combination switch and rear projection readout-

CRESCENT NIAGARA CORP., 70 Niagara St.,Buffalo,N.Y.14202, Industrial Electronic Engineers, Inc. 
Tel: 716-853-5100, TWX: 710-522-1829; Gen'J. Sis. CULVER STEARNS MFG. CO., Sub. Roanwell Corp., 354 Franklin 
Mer: J.L. Lewis . St., Worcester, Mass., :rei: 617-753-6304; Sis. Mgr: 

* CRESCENT rings-Waldes Kohinoor, Inc. F.H. Malboeuf ..... FSC No. 72390 
• CRESTRONICS, 744 Rocky loop., P.O. Bn ·5," Cmlline, Celif. "CUNIP copper-nickel-phosphorous alloy - Handy & Harman 

92325, T.I: 714· 338-1722; SIs~ Mgr:R. W. Torell ..... : .. PI. 1903 • CUNNINGHAM CORP.,. Sub. Gleason Works, 10 Carnap SL, 
* CRICKET audible digital monitor -Industrial Inventions, Inc. Honeoye Falls, N. Y. 14472, Tel: 716·624-2000, TWX: 510-254-
*CRICKET subminiature switch - lilinois Tool Works 4202; Dir. of Mktg: 0; .B. Camp.II ........ FSC No. 71775 ................. . 
CRIMPCO ENGRG., 7341 Canoga Ave., Canoga Pk., Calif. 91304, .................................................................................... pp. 2710, 2711 

Tel: 213-884-0540 Ala HuntSVille, .Gentry Assocs.,. Inc., 2109 W. Clinton 
*CRIMPCON crimp type terminals - Molex Prods., Co. Ave .. 205-534-9771 
* CRITERION electrical meters- Canadian Res. In st. Ariz Phoenix, T .L. Snitzer Co., 15 North 40th PI .. 602-
"CRITIC IC test equipment - Motorola Semiconductor 273-1673 ------------------------SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRDNIC MASTtR 

COT·CUS 

Cal Del Mar, T .L. Snitzer Co., 1150 Camino del Mar, 
714-454-2191 

Los Angeles, T .L. Snitzer Co., 9005 Exposltion 
Blvd., 213-836-6170 

Palo Alto, T .L. Snitzer Co., 1020 Corporation Way, 
415-968-8304 

Colo Denver, J.F. Hurlbut Co., 2240 S. Adams St., 303-
756-2046 

Conn Hamden, Instrument Consultants, Inc., 2381 Whitney 
Ave., 203-248-4174 

Fla Orlando, Gentry Assocs., Inc., 550 N. Bumby Ave., 
305-841-7140 

Ga Atlanta, Gentry Assocs., Inc., Bex 13513, Sta. K, 
404-874-4666 

III Chicago, Scientific Sis. Corp., 7132 N. Harlem Ave., 
312-775-7594 

Ind Indianapolis, Scientific Sis. Corp., 5555 N. Tacoma 
Ave., 317-253-4606 

Md Bethesda, Bartlett Assocs., Inc., 7979 Old George-
town Rd., 301-656-3061 

Mass Waban, Instrument Consultants, Inc., Box 25, 617-
969-9881 

Mich Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd., 
313-357-3700 

Minn Minneapolis, Scientific Sis. Corp .. 5100 Edina Indus-
trial Blvd., 612-941-2215 

Mo Kansas City, Harris-Hanson Co., 7916 Paseo St., 
816-444-9494 

St. Louis, Harris-Hanson Co., 2814 S. Brentwood 
Blvd., 314-962-9895 

NM Albuquerque, C. Schmidt Sis., 9611 Acoma Rd.,S.E., 
505-298-2415 

NY New Hartford, KLM Assocs., I Nouvelle Pk., 315-
.735-8525 

N. Syracuse, KLM Assocs., 201 S. Main St., 315-458-
6214 

Palmyra, KLM Assocs., 8 Bear Hill Or., 315-597-
9776 

White Plains, BartlettAssocs.,lnc.,470 Mamaroneck 
Ave., 914-949-6476 

NC Burlington, Gentry Assocs., Inc., 116 E. O'Neil St., 
919-227-2581 

Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd., 216-
442-8080 

oaY~~bs, Sterling Co., 2673 Culver Ave., 513-298-

Pa Pittsburgh, S. Sterling Co., 4232 Brownsville Rd., 
412-884-5515 

Wayne,BartiettAssocs.,lnc.,13OW.Lancaster Ave., 
215-688-7325 

Tex Houston, Scientific Sis. Co., 6400Westpark Or., 713-
781-2711 

Richardson, Scientific Sales Co., 777 S. Central 
Expwy., (214) AD 1-6541 

Utah Granger, J.F. Hurlbut Co., 3817 West 3280 5.,801-
299-0050 

Wash Seattle, Paratech, Box 5427, (206) 5U 4-6447 
FOR: Can, Toronto, Ont., X-Tronix Engrg., Box 190, Sta • 

"H",416-425-6118 
"CUPOSIT metal depOSition chemicals - Shipley Company, Inc. * CUPROX analytical reagent- Coleman Instrs; 
CURTIS DEVELOPMENT & MFG. CO., 3278 North 33rd St., 

Milwaukee, Wisc., Tel: 414-445-1817, TWX: 910-
262-3125; Sis. Mgr: R.A. Larsen 

• CURTIS INSTRS., INC., 200 Kisco Ave., Mt. Kisco, N. Y. 10549, 
Tel: 914·666·2971, TWX: 710·571·2163; 515. Mgr: E. M. Marwall 
......................................................................... : ....................... .Pa. 1364 

Cal Los Altos, Cairns Engrg. Sis. Co., 900 N. San 
Antonio Rd .. 415-941-3226 

Los Angeles, Cairns Engrg. Sis. Co., 6151 W. Cen
tury Blvd., 213-670-1700 

Colo Englewood, Aztec Enterprises,lnc.,3385 5.Bannock, 
303-761-0101 

III Chicago, Midwest Elctrn. Sis., 5707 W. Division St., 
312-626-0030 

hid Ft. Wayne, McOonald Sis. Co., 227 W. Cornell Cir., 
219-745-9214 

Md Silver Spring, Aeron Assocs., 880 Bonifant St., 
301-588-4041 

Mass Brookline, Harman Assocs., 43 Beals St., (6171 
BE 2-6687 

Minn Minneapolis, E.C. Elctrn. Sis., 10108 Abbott Ave.,S., 
218-888-0102 

Mo Kansas City, Kay Sis. Co., 4049 Pennsylvania, 816-
221-2733 

NM AlbUQuerque, Aztec Enterprises, 3202 Candelaria 
Rd., N.E., 505-345-3441 

NY Roslyn, B. Aaron & Co., 12 Engineers Rd., (516) 
MA 1-0630 

Syracuse, Rep Tech, Inc., Pickard Bldg., 315-454-
0761 . 

Pa Media, W. Reeves.Assocs .. lnc., 2973 N.Providence 
Rd., (215) LO 6-6709 .. 

Tex' Dallas, Techno Assocs~, 2324 Shore Crest Rd., 
(214) FL 7-9213 . 

Wash· "Seattle, J.J. Backer Co., 221 W. Galer, (204) AT 
3-6470 

Wisc waukesha, Midwest Elctrn. Sis., 1317 GarfieldAve., 
4.14-542-5129' 

CURTIS UNIVERSAL JOINT CO.,INC.,19BirnieAve.,Springfield, 
Mass,.01l07, Tel: 413"737-0281; .Sls. Mgr: T .B. 
Cavanaugh 

CURTISS-WRIGHT CORP.; Electronics Dw., 35 Market St., E. 
Paterson, N.J., Tel: 201-177-2900 ..... FSC 94197 

*CURVAC fittings & connectors - Ultek Div. 
*cURVE~BACK bar clamps & t~rminallugs-Pen -Union Electric 

CUSH CRAFT i 621 Hayward St .. Manchester, N.H.03103, Tel: 603-
627-7877; Sis. Mgr: R.W. Cushman 
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CUS·DAM 

CUSHMAN ELCTRNS., INC., 166 San Lazaro Ave., Sunnyvale, 
Calif. 94086, Tel: 408-739-6760; Sis. Mgr: H.D. 
Anderson 

*CUSIL brazing alloys - Western Gold & Platinum Company 
CUSTOM COMPONENTS, INC., P.O. Box 248, Caldwell, N.J., Tel: 

201-226-3403; Sis. Mgr: R. Olerud .... FSC 14738 
CUSTOM ENGRG. &. TEST CO., INC., 3160-46 Ave., N., St. 

Petersburg, Fla. 33714, Tel: 813-527-2159; Sis. 
Mgr: W. Beckett 

CUSTOM MATERIALS, INC., Alpha Industrial Pk., Chelmsford, 
Mass., Tel: 617-729-5020, TWX: 617-256-6686; Sis. 
Mgr: J.E. Leard 

CUSTOM METAL PRODS., Div. Tyco Labs., Inc., 200 Broadway, 
Garden City Park, N.Y. 11040, Tel: 516-741-1100; 
Sis. Mgr: p. Stanger ..... FSC No. 25618 

*CUSTOM/POWER special power supplies - Trio Laboratories 
CUSTOM SCIENTIFIC INSTRUMENTS, INC., Box A, Whippany, 

N.J. 07981, Tel: 201-538-8500; Sis. Mgr: H.J. 
Bultman, Jr .. 

* CUT 167 screen film - Podgor I J.E. Co., Inc. 
* CUT -LOK compression rivet - Townsend Co. 
*CUT -MAX cutting oils & bases - Houghton & Co. 
CUTLER-HAMMER, INC., 4201 North 27th St., Milwaukee,Wisc., 

Tel: 414-442-7800, TWX: 414-273-4327; Sis. Mgr: 
W.G. Cudlip ..... FSC No. 15605 

* CYBER-LARM plant protection sys. - Notifier Co. 
CYBEREX, INC., 4399 Industrial PkWY., Willoughby, Ohio 44094, 

Tel: 216-946-1784; Sis. Mgr: D.C. Griffith 
CYCLE-DYNE, INC., Sub. Axel Elctrns., Inc., 134-20 Jamaica 

Ave., Jamaica, N.Y. 11418, Tel: (212) AX 1-3901, 
TWX: 710-582-2618; Sis. Mgr: G.W. McCook 

- - - - - - -,-Advertisement- _ .. - - - - .. 
Camp lete induction heating equipment for sold
ering, brazin9,hermetic sealinQ,crystal grow
ing" zone refining, sputtering and epitaXial 
deposition. Self contained units from lthrough 
60KW feature integral RF Transformers, safe
to-touch work coi I 5, solid state power SUPP lies, 
self compensating grid systems and 3gpm 
max .. input water requirements. 

CYCLE EQUIP. CO., P.O. Box 3U7, Los ~atos, Calit. 9503U, 
Tel: 408-378-4220; Sis. Mgr: H. Allell 

CYCLE TRANSFORMER CORP., 177 Maill St., W. Orallge, N.J. 
07052, Tel: 201-731-7440; Sis. Mgr: P.M. Brubaker 
..... FSC No. 95711 

CYCLO-TRONICS, INC., 3858 N. Cicero Ave., Chicago, 111.60641, 
Tel: 312-282-6141; Pres: U. Goldware . 

- - - - - - -Advertisement- - - - - - .. -
Cyclo-Tronics also otter a complete Printed 
Circuit Processing Laboratory 011 wheels that 
is ideal for the work area where available 
room is limited. Assembled into a 24" x 36" 
mobile carll it contains all five necessary 
capabiHtiesi a whirling chamber I infra-red 
drying oven, vacuum frame I ultra-violet ex
posure and spray etcher. Priced at only $1,495., 
it handles one or two sided boards up to ll" x 
14". 

* CYCLODIENE degreaser-Colonial Alloys Co. 
*CYCOLAC plastic resin - Marbon Div. 
*CYCLOGRAPH elec. impulse metal exam.-Automation Inds. 
*CYCOPAC packaging materials - Marbon Div. 
*CYCOVIN resin - Marbon Div. 
*CYL-TAL oils - Houghton & Co. 
*CYPHER lOCK access control - Continentallnstrume:lts Corp. 
* D special cables- Standard Wire & Cable Co. 
OAT .A., INC., 32 Lincoln Ave., Orange, N.J. 01050, Tel: 201-

673-8030, TWX: 710-995-5839 
*DCl integrated circuits - Signetics Corp. 
D-CEMCO, INC., 3200 N. San Fernando Blvd., Burbank, Calif., 

Tel: 213-849-6341; Sis. Mgr: F. Criswell; FSC21355 
* D-FROST -IT time switch - Paragon Elec. CO' I Inc. 
D-VEL RESEARCH LABS"INC.,555 Bedford Rd., Bedford Hills, 

N.Y. 10507, Tel: 914-666-3455; Sis. Mgr: D. Velzy 
"kI'DDC 1\ di rect digital calibratioil- logiMetrics Div SlantjFi 11 Corp. 
D.M. RESEARCH CORP., 13703 Madison Ave., Cleveland, Ohio 

44107, Tel: 216-521-3765; Sis. Mgr: L. DoraziO 
* DPI MICROELECTRONICS thick film microelectronics -

Dictograph Prods., Inc. 
*Ope tape control - Dynamic Precision Controls Corp. 
*DPR potting & encapsulating compoundS - Hardman Inc. 
*DPS-6 digital plotting system - Milgo Electronic Corporation 
*DPS-7 digital plotting system - Milgo Electrollic Corporation 
*DSA analyzer .. Beckmartlnstruments/lnc. 
* DTI thermocouple indicator "Ircon, Inc. 
DT! CORP., 2201 S. Grand Ave., Santa Ana, Calif., Tel: 714-

540-0807; Sis. Mgr: D. Sullins 
• DVM DIY., Darcy Ind •. , 1723 Cloverfield Blvd., Santa Monica, 

Calif. 90404, Tel: (213) EX 3·9611, TWX: 910·343·6963 ........ .. 
............................................................... . ................. Pgs. 1362, 1363 

*D & W fixed vacuum capacitors ~ Dolinko & Wilkens, Inc. 
• DABURN ELCTRNS. & CABLE CORP., 2360 Hoffman St., Bronx, 

N. Y. 10458, Tel: 212·295·0050; Sis. Mgr: S. Schaeffer ........ 
FSC No. 25706 ............................................... , ...... Pgs. 2934, 2935 

Ala HuntSVille, F .C. Nickerson Co., Inc., Box 1463,704-
525-2683 

Cal San Gabriel, Rissi 515. Co., 1817 S. San Gabriel 
Blvd., 213-283-7614 

San Mateo, Electronics Mktg. Assoc., 3327 Caxton 
Ct., 415-341-6666 

Colo Aurora, A.E.S., Inc., 1549 Chester St., 303-366-0208 
Fla Tampa, F .C. Nickerson Co., Inc., Box 13126,813-

833-4321 
Ga Decatur, F.C. Nickerson Co" Inc., 1244 Clairmont 

Ave., 404-377-1575 
Md Wheaton, C. Lienau Co., 11411 Amherst St., 301-

949006464 -

3010 

NY Buffalo, M. Farber Assocs.,220 Delaware Ave.,(7l6) 
TI 6-3543 

NC Charlotte, F .C. Nickerson Co., Inc., 4332 University 
Dr., 704-525-2682 

Ore Portland, Electronic Sis. Corp., 1825 N. Emerson St. 
Pa Pittsburgh, G.5. Root & Co., 809 Wainwright Dr., 

412-561-4125 
SC Greenville l F ,C. Nickerson Co., Inc., Rte. 6 Salters 

Rd. 
Tex Dallas, J.E. Smith, 353 Chemical St., (2111 ME 1-

1127 
Houston, J.E. Smith, 9623 Winsome La., (713) SU 

2-5720 
Va Great Falls, C. Lienau Co., 1094 Bonnie View Dr., 

703-7S9-3128 
Wash Seattle, Electronics Sis. Corp., 5600 California Ave., 

206-932-0330 
Wise Milwaukee, Muelrer Elctrn. Sis., inc., 10721 W. 

Capitol Dr., 414-464-4210 
EXP: NY I New York, Roburn Agencies, 431 Greenwich 

St., (212) WO 6-2130 
FOR: Can, Calgary Alb., B. Lord & Assoc., 6116 Lloyd 

Cresent, 403-249-0420 
Can, Montreal, Que., H,W. Breiger Sis. Co., 5253 

DeCarie Blvd., 514-482-0722 
Can, Rexdale, Ont., Abbey Elctrns., Ltd., 1 Daybar 

Ave., 416-249-8431 
DACO INSTR. CO., INC., Merritt Blvd., Trumbull, Conn. 06611, 

Tel: 203-315-5871, TWX: 710-453-1095; Pres: A. 
Stauber ...... FSC No. 98831 

*DAFLEX plastic tubing - Daburn Electronics & Cable Corp. 
*DAFLON teflon tubing - Daburn Electronics & Cable Corp. 
*DAGE rf connectors - Bendix Corp. 
DAHLSTROM MFG. CORP., Special Prods. Div., Jamestown, N.Y. 

14701, Tel: llb-4~I-Ulll, IWX: 71b-4~4-94~U; Sis. 
Mgr: R.Q. Anderson 

• DAICO INDS., INC., 1711 West 135th St., Gardena Calif. 90249, 
Tel: 213·532·7621; Sis. Mgr: P. Nooteboom ................ Pg. 1660 

Cal Los Altos, H. Stout Assocs., 200 Third St.,415-948-
3265 

Mass Cochituate, Micronics Assocs' l Box 162 
Mo Hazelwood, J.C. Mankus & Assocs., 400 Brookes 

La., 314-731-4334 
NJ Montclair, L.C. Freeman &. Assocs., 484 Bloom-

field Ave., 201-146-5200 
Ohio Dayton, M. Gams, 745 Salem Ave., 513-278-6111 
Pa Newtown, Walch Co., Box 261, 215-968-3989 
Tex Dallas, Roberts Sis. Co., 9104 Lanward Dr., 214-

348-4283 
Wash Renton, 0 & D Sis., 43 Logan Ave., 5., (206) BA 6-

4120 

- - - - - - -Advertisement- - - - - - - -
COAXIAL REED SWITCHES offered by Daico 
Industries are unsurpassed. These rugged,long 
life units are available in single and multi
throw designs through 1000 MHz. 

DIGITALLY PROGRAMMED ATTENUATORS 
assure rapid, accurate operation in severe 
environments. Low operating current and long 
life are the prime design considerations. 

DIODE SWITCHES and custom drivers speci
fically designed to maximize system perfor
mance. Daico Industries is noted for quick 
reaction to customer needs. 

* DAKAWARE plastic knobs & handles- DaVies, Harry Molding 
• DALE ELCTRNS., INC., Sioux Div., Box 180, Yankton, S. D. 57078, 

Tel: 605·665·9301; Sis. Mgr: K. Mooibroek ........ FSC No. 91637 
.................................................................. Pgs. 730·733, 1728, 2716 

Ariz Phoenix, Williams Assocs., 1110 E. McOoweli Rd" 

Cal 

Colo 

Fla 

III 

Ind 

Ky 

Md 

602-254-6085 
Glendale, Dale Elctrns.( Inc., 220 N. Glendale Ave., 

213-245-9416 
Menlo Park, J.S. Heaton Co., 3695 Haven Ave., 415-

369-4671 
Denv;~~_~~~ams Assocs., 4971 Jackson St., 303-

Palm Beach Gardens l W.J. Reasor &. Assocs., Box 
12601,305-848-0203 

Tampa, W.J. Reasor & Assocs./2605 MorrisonAve., 
813-251-3825 

Chicago, D.J.M. Elctrns. Sis., Inc" 5356 N. Mil
waukee Ave., 312-174-1212 

Chicago, Matthews-Midwest Co., 5439 W. Lawrence 
Ave., 312-725-1500 

Ft. Wayne, Scott Elctrns" Inc' l 418 E. Berry St., 
219-743-1586 

Indianapolis, Scott Elctrns., Inc., 911 N. Pennsylvania 
Ave., 317 -635-8951 

Louisville, Scott Elctrns., Inc., 30b Francis Bldg., 
502-583-3220 

Towson, R.L6 Wilkinson/lnc., 707 Stevenson La./301-
317-7800 

Mass Wakefield, Kaelber &. Mack, Inc., 37 Hillcrest Rd., 
611-245-9359 

Mich Detroit, Burcaw Co. & Assoc., 18236 W. McNichols 
Rd., 313-533-7700 

Minn Minneapolis, Merrill Franklin Co./ 4820 Minnetonka 

Mo 

NJ 

NM 

NY 

Blvd., 612-821-5348 
Kansas City, R. Deane, 10825 McGee St., 816-942-

0130 
Fair Lawn, Kaelber-Mack, Inc., 9-09 Walsh PI., 

201-797-7782 
Albuquerque, Williams Assocs./ 420 Washington St" 

S.E.,505-255-1638 
Buffalo, M. Farber Assocs., 220 DelawareAve" 716-

856-3543 

* Trade Name-See Mfr. Listing 

MANUfACTURERS· SALES OFFICES· TRADE NAMES .•• 

Manhasset, Kaelber & Mack,Jnc., 7, Plandome H.d./ 
516-627-6620 

NC Charlotte, J. Rudisill Assocs., 2009 N. Tryon St., 
704-377-6901 

Ohio Cincinnati, Scott Elctrns., Inc., 9505 Montgomery 
Rd., 513-791-2513 

Cleveland, Scott Elctrns., Inc., 1836 Euclid Ave., 
216-861-2626 

Columbus, Scott Elctrns., Inc., 79 E. State St., 614-
228-2313 

Dayton, Scott Elctrns., Inc., 517 Hulman Bldg., 513-
223-2652 

Ore Portland, Arneson Assocs., Box 12067,503-646-3416 
Pa Glenside, R.L. Wilkinson, Inc' l ~ox 21" 21,-4Z4-

8400 
Pittsburgh, Scott Elctrns., Inc., 313 Empire Bldg., 

412-471-5233 
Tex Bellaire, Aymond Co., Inc., 4811 Saxon St., 713-666-

1804 
Dallas, Aymond Co., Inc., Box 64917, 214-827-8043 

Utah Salt Lake City, Williams Assocs., 2469 S. Main St., 
801-466-8799 

Wash Seattle, Arneson Assocs., 5950 6th Ave., 5., 206-
762-7664 

• DALE ELCTRNS., INC., Sub. Lionel Corp., Box 609, Columbus, 
Neb. 68601, Tel: 402·5643131, TWX: 402·564-2807; Sis. Mgr: 
C. Novicki .................................. Pgs. 887, 2366·2374, 2466, 2467 

Ariz Phoenix, Williams & Assocs., 1110 E. McDowell Rd., 
Ste. A-2, 602-254-6085 

Cal Glendale, Dale Elctrns., Inc" 220 N. Glendale Ave., 
Rm. 215, 213-245-9,416 , 

Menlo Pk., J.S. Heaton Co., 3695 Hauen Ave., 415-
369-4671 

Colo Denver, Williams & Assocs' l 4971 Jackson St., 303-
388-4391 

Fla Palm Beach Gardens, W.J. Reasor & Assoc., Box 
12601, 305-848·0203 

Tampa, W.J. Reasor & Assoc., 2605 Morrison Ave., 
813-251-3825 

III Chicago, D.J.M. Elctrns. 515'1 Inc., 5J,b N. Milwaukee 
Ave., 312-774-1212 

Ind Ft. Wayne, Scott Elctrn., Inc., 418 Berry St., 219-
743-1586 

Indianapolis, Scott Elctrns.,lnc.,911 N. Pennsylvania 
Ave., 311-635-8951 

Ky Louisville, Scott Elctrns.,inc.,366 Francis t)uilding l 

502-583-3220 
Md Baltimore, R.I. Wilkonson, 707 Stevenson La., 301-

377-7800 
Mass Wakefield, Kaelber & Mack, Inc., 37 Hillcrest Rd., 

617-245-9359 
Mich Detroit, Burcaw Co. & Assoc., 18236 W. McNichols 

Rd., 313-533-7700 
Minn Minneapolis, Merrill Franklin Co., 4820 Minnetonka 

Blvd., 612-920-8014 
Mo Kansas City, R. Deane, 10825 McGee St., 816-942-

0130 
NJ Fairlawn, Kaelber & Mack, Inc., 9-09 Walsh PI.,201-

797-7782 
NM Albuquerque, Williams & Assoc., 3221 Silver Ave., 

S.E., 505-255-1638 
NY Buffalo, M. Farber Assoc., 220 Delaware Ave., 716-

856-5526 
Manhasset, Kaelber & Mack, Inc' l 75 Plandone Rd., 

516-627-6620 
NC Charlotte, J. Rudisill Assoc., 2009 N. Tyron St., 

104-377-6901 
Ohio Cincinnati, Scott Elctrns., Inc., 9505 Montgomery 

Rd., 513-791-2513 
Cleveland, Scott Elctrns., Inc., 183p Euclid Ave., 

216-861-2626 
Columbus, Scott Elctrns., Inc., 79 E. State St., 614-

228-2313 
DaytonJ Scott Elctrns., Inc' l 517 Hulman Bldg., 120 

West 2nd St., 513-223-2652 
Ore Beaverton, Arneson Assoc., 200 N.E. Canyon Rd' l 

503-646-3416 
Pa Glenside, R.L. Wilkonson, Box 215, 215-424-8400 

Pittsburgh, Scott Elctrns., Inc., 313 Empire Bldg., 
412-471-5233 

Tex Bellaire, Aymond Co., Inc., Box 1064, 713-666-1804 
Dallas, Aumond Co., Inc., Box 64917, 214-827-8043 

Utah Salt Lake City, Williams Assoc., 2469 S. Main St., 
801-466-8799 

Wash Seattle, Arneson Assocs., 5950 6th Ave., 206-162-
7664 

DALES, FRANKLIN CO., 180-85 E. Mill St., Akron, Ohio 44308, 
Tel: 216-762-1236; Sis. Mgr: G.A. Meidlinger ..... 
FSC No. 18926 

*IlALIC PROCESS plating process - Sifco Metachemical 
*DALITE light weight H film wire - Daburn llectronics 
DALLONS INSTRS., Div. Int'l. Rectifier Corp., 120 Kansas St., 

EI Segundo, Calif. 90245, Tel: (213) OR 8-~171; 
Sis. Mgr: J. Frasier 

DALMO VICTOR, Textron Div., 1515 Industrial Way, Belmont, 
Calif. 94002, Tel: 415-591-1414, TWX: 910-376-4400; 
Mktg. Mgr: J.H. Smith ..... FSC No. 157eb 

• DAMON ENGINEERING, INC., Eletrns. Div., 115 4th Ave., 
Needham Hgts., Mass. 02194, Hel: 617 - 449·0800, TWX: 710· 
325·6916; Sis. Mgt: A. Madeson ....... .FSC No. 39403 ..... Pg. 1088 

Cal Los Altos, Cain & Co., 175 S. San Antonio Rd~, 415-
948-6533 

N. Hollywood, Jewett Co., Bill Ventura Blvd., 213-
789-8103 

Fla Winter Park., Kirkwood Assocs., Box 52,305-645-
2220 

III Chicago, Carlson Elctrn. Sis., 7448 N. Harlem Ave., 
312-774-0271 . 

Mass Belmont, Vector Sales, 774 Pleasant St., 617-489-
1400 

eem/1969 



..• including Federal Supply Codes (FSC) where available 

NM AlbuQuerQue, A.L.S. Elctrns., Box 11626, 505-298-
2575 

Pa Bala Cynwyd, E-Tech, Box 52, 215-667-5110 
Tex Dallas, Stasco, 13310 Spring Grove Ave., (214) AD 

9-5054 
Va Springfield, Kahgan 515., 556 Backlick Rd., 703-451-

6500 
DAMPP-CHASER ELCTRNS., INC., P.O. Box 1610, Hendersonvill 

N.C. 28739, Tel: 704-692-8271 
DANA LABS., INC., 2401 Campus Dr., Irvine, Calif. 92664, Tel: 

714-833-1234, TWX: 910-595-1136; Sis. Mgr: M.K. 
Howlett ._. FSC No. 21793 

DANCO METAL PRODS., INC., 24020 Detroit Rd., Westlake, 
Ohio 44145, Tel: 216-871-2300; Sis. Mgr: D.E. Evans 

DANEX CORP., 60 Tomlinson Rd., Huntingdon Valley, Pa. 19006, 
515. Mgr: W.R. Staats ...... FSC No. 23970 

DANIELS, C.R., INC., Daniels, Md. 21033, Tel:301-465-1200; Sis. 
Mgr: C.E. Silvernail 

* DANIELSON drill extension-Price & Rutzebeck 
DANO ELECTRIC CO., Sub. Arrow-Hart, Inc., Main St., Winsted, 

Conn. 06098, Tel: 203-379-3302; 515. Mgr: H.D. 
Sisson 

DANTE ELECTRIC MFG. CO., Bantam, Conn. 06750, Tel: (203) 
JO 7-5307; 515. Mgr: J.J. Dante 

*DANYON plastic insulation tor retractable cords - Uaburn 

• DARCY IN OS., 1723 Clovelfield Blvd., Santa Monica, Calif. 
90404, Tel: (213) EX 3·9611, TWX: 910·343·6963 ................. . 
................................................................................. Pgs. 1362, 1363 

Ala Hunts"i lie, Currie Aerospace Assocs., Inc" Box 

Ariz 

Cal 

1424.205-536-5650 
Phoenix. Hytronic Meas •• Inc .• 1017 North 3rd St., 

602-253-6104 
Los Angeles, Instrum-enl Specialists, Inc" 2870 Los 

Feliz Pl .• 213-665-5181 
San DieQo. Instrument Specialists. Inc .• 1909 State 

St .• 714-232-2017 
Santa Clara, Instrument Specialists, Inc" 2359 De 

La Cruz Blvd" 408-244-1505 
Colo Denver, Hytronic Meas" Inc., 4940 East 39th Ave., 

303-388-4081 
Conn Hamden. Applied Meas .• Box 5181. 203-288-5288 
Fla Or lando, Currie Aerospace Assocs .• Box 13229.305-

III 

Ind 

Md 

855-0843 
Rosemont, Cozzens & Cudahy, Inc.,9501 Devon Ave., 

312-825-1144 
Indianapolis. Cozzens & CudahY. Inc .• 44 Kirk Dr .. 

317-244-2456 
Silver Spring, R. Davies Assocs .• 11215 Oak Leaf 

Dr .. 301-593-4900 
Mass Acton. Applied Meas .• Inc .• Box 316. 617-263-2766 
Mich Royal Oak. Cozzens & Cudahy, Inc .• 127 Edmund St., 

313-585-5159 
Minn Minneapolis, Cozzens& Cudahy, Inc., 7710 Computer, 

Mo 

NJ 

NM 

NY 

NC 

/'12-Q20-1022 
Edmundson. Cozzens & Cudahy. Inc" 10534 Natural 

Bridge Rd .. 314-423-1234 
Hillsdale. Instrument Mktg. Assoc" 365 Broadway. 

201-664-4088 
Albuquerque, Hytronic Meas., [nc., 205 San Pablo, 

S.E .. 505-268-3941 
Rochester, a ssmann Instrs., 3100 Monroe Ave., 716-

586-0380 
Smithtown. Instrument Mktq. Assoc., Box 213. 516-

751-5159 
Syracuse. Ossmann Instrs .• 10 Pickard Dr., 315-454-

2461 
Vestal. Ossmann Instrs .. Vestal Pkwy .. E .. 607-785-

9947 
Wappingers Falls, Ossmann Instrs .. Box 207.914-

297-7777 
Wi nston Salem. Currie Aerospace Assocs .. Inc .• 614 

Nissen Bldg .. 919-725-1927 
Ohio Medina. Cozzens & Cudahy. Inc" 735 S. Court St" 

Pa 

Tex 

216-725-5660 
King of Prussia, Letronix, 251 W. Dekalb Pike, 

215-265-1020 
Houston, Scientific SIs. Co., 6400 Westpark Dr. 

.713-781-2711 
Richardson, Scientific SIs. Co., 777 S. Central 

Expwy., 214-231-6541 
Utah Salt Lake City, Hytronic Meas .• Inc., 2022 S. Main 

St" 801-466-4924 
Wash Seattle. Instrument Specialists. Inc .• 5950 Sixth Ave" 

Sol 206-767-4260 
FOR: Can. Montreal. Que., Radionics. Ltd .. 195 Graveline 

St., 514-735-4565 
Can, Ottawa, Ont., Radionics, Ltd.,376Churchlll St., 

613-728-4624 
Can, Toronto, Ont., Radionics, Ltd' l 505 Eglinton 

Ave., W., 416-222-3216 
Can. Vancouver, B.C .• Radionics. Ltd .. 2182 West 

tJARLING, R.E. cb:~1~~=;p(E.5~~xLb~6~48~itherSbUrg, Md., Tel: 
301-948-5920, TWX: 710-828-9708; Sis. Mgr: WA. 
Sylvester 

DARRAH ELECTRIC CO., INC., 5914 Merrill Ave., Cleveland, 
Ohio 44102, Tel: 216-631-0912; 515. Mgr: R. Darrah 

DASA CORP., 15 Stevens St" Andover, Mass. 01810, Tel: 617-
475-4940 

* DATA BANK info. storage device-Dasa Corp. 
* DATA CAM storing device - Dasa Corp. 

* DATA COMMANDE~ programmer - T & T Controls Co., Inc. 
DATA-CONTROL SYS., INC.,E. Liberty St., Danbury,Conn. 06810, 

Tel: 203-743-9241, TWX: 710-456-2596; Pres: RA. 
Mahler ..... FSC No. 0~539 

• DATA DELAY DEVICES, 253 Crooks Ave., Clifton, N. J. 07011, 
Tel: 201-772·1106; Sis. Mgr: N. LupL.FSC No. 22519 .... Pg. 1158 

SEE PAGE 352 TO Gn YOUR COpy OF THE RAdIO·ELECTRONIC MASTER 

- - - - - - - ~Advertisement- - - - - - - -
We manufacture, Design, Develop. 
• Electromagnetic delay lines 
fixed, variable, lumped, distributed, elec
trically variable. 
• Filters, 

Low pass, High Pass band pass 
• Inductors 
Fixed, variable, toroids,electr ical Iy variable. 

• DATA DEVICE CORP., Dept. 17, 100 Tee St., Hicksville, N. Y., 
11801 Tel: 516·433·5330, TWX: 510·221·1874; Sis. Mg!: 
J. Helier.. ...... FSC No. 19645 ................ Pgs. 522, 523, 776, 2665 

Ala HuntSVille, International Scientific Instrs' l Box 2091, 

Cal 

Colo 

Conn 

III 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 
Pa 

Tex 

205-536-9686 
Hollywood, Engineering Liaison Assocs., 3360 Bar~ 

ham Blvd., 213-469-2283 
Denver, D.E. Bond Assocs., 2149 S. Clermont St., 

303-756-1234 
Hartford, Instrument Assocs., Inc., 234 Murphy Rd., 

203-525-9367 
Chicago, Crest Assocs., Inc., 7001 N.ClarkSt.,312-

274-2640 
Arlington, Instrument Assocs., fnc ol 30 Park Ave., 

·617-648-2922 
Farmington, Anderson ElctrnsoJ 30785 Grand River 

Ave., 313-476-9161 
Minneapolis .. Heimann Co., 5603 Lyndale Ave., S,t 

612-827-5457 
St. LouiS, PEM 515. Co., 9537 Lackland Rd., 314-

427-7200 
Cherry Hill, Marshbank~Montejro AssocsoJ 95 W. 

Gate Dr., 609-428-5551 
AlbuquerQue, D.E. Bond Assocs., Box 11331, 505-

247-3442 
Hicksville, DOC Assocs., 100 Tec St., 516-433-5330 
Syracuse, Nycom, Inc., 2002 Teall Ave., 315-437-

8343 
Winston-Salem, Inter. Sci .Instr., Box 2356, 919-725-

3612 
Medina, McShane, 3633 Trails End Dr., 216-725-4283 
Pittsburgh, Automated Equip. &. Engrg., 648 Center 

Ave., 412-931-7616 
Houston, Scientific 515. Co., 6400Westpark Dr., 713-

781-2711 
Richardson, Scientific 515. COot 777 S, Central 

Expwy., 214-231-6541 
FOR: Can, Dowl1sview, Ont" Eh~ctronetic Sys., Ltd., 62 

Alness St., 416-636-3673 
Can, Montreal, Que., Electronetic Sys., Ltd., 6420 

Victoria Ave., 514-737-2744 
Can, Ottawa, Ont., Electronetic Sys., Ltd./ 1342 Bank 

St., 613-733-3781 
DATA DISC, INC., Computer Prods. Div., 1275 California Ave., 

Palo Alto, Cal if. 94306, Tel: 415-326-7602; 51 s. 
Mgr: D. Redick 

DATA DISC., INC., Display Div., 2626 Hanover St., Palo Alto, 
Calif., Tel: 415-326-7602; Vice Pres: W.W. Stevens 

DATA DISC, INC., Standard Prods. Div., 1275 California Ave., 
Palo Alto, Calif. 94304, Tel: 415-326-7602; Sis. 
Mgr: R.R. Troxell 

DATA DISPLAY DIV., Control DataCorp.,2401 N. Fairview Ave., 
St. Paul, Minn. 55113 

DATA GRAPHICS CORP .,P .0.BoxI8324,San Antonio, Tex. 78218, 
Tel: 512-655-7611; Sis. Mgr: B.A. Panettiere 

Ohio 

Pa 

Tex 

DAM-OAT 

Highland Hgts., Data Tecbnology, Inc., 747 Alpha 
Dr., 216-449-6700 

Bala Cynwyd, Data Technology, Inc., One Bala Ave. 
Bldg., 215-664-5070 

Dallas, Data Technology, Inc., 435 Braniff Tower, 
214-351-6197 

Dallas, Thorson Co., 7700 Carpenter Frwy., (214) 
ME 1-5440 

Houston, Thorson Co., 7007 Gulf Frwy., (713) MI 
4-2218 

*DATA-VERTER data acquisition, recording & transmitting 
eQuipt. ~ Digitronics Corporation 

DATABS computer printed wire markers - Brady W.H. Co. 
* DATACEL commutator - Datametrics, Inc. 
*DATACODER !Jlput device - Bolt Beranek & Newman, Illc. 
DATACOM ASSOC" Box 4321, San Fernando, Calil. 9134Z, 

Tel: 213-367-9111; Sis. Mgr: E.L. Fensler 
*DATACQUPLER data acquisition system - Datatroll,lnc. 
DATACRAFT CORP., P.O. Box 23550, Ft. Lauderdale, Fla. 33307 , 

Tel: 305-565-9441; Sis. Mgr: J. F. Wattles 
* DATAFILE mass memory-Burroughs Corp, 
• DATAK CORP., 85 Highland Ave., Passaic, N. J. 07055, Tel: 

210·773·3399; Sis. Mgr: C. Cay ...................................... Pg. 1170 
Ala Birmingham, J, Russell, 3040 Whispering Pine Cir., 

Cal 
205-822-2196 

Beverly Hills, Biztek Co., Box 211, 213-766-4890 
Los Angeles, R. Cornwell Co., 2105 Micheltorena 

St., 213-663-6386 
San FranciSCO, Moulthrop & Hunter, 165 Eleventh 

St., 415-863-7880 
Colo Denver, Electronic Sis., Inc., 995 S, Clermont, 303-

756-4148 
Conn Wallingford, Adams-McGregor, 77 Bayberry Dr., 

III 
203-269-0225 

E. Peoria, C. Bishop, Avondale Dr., CMR 156; 309-
699-3301 

River Forest, G. Petitt Co., Inc., 349 N. Ashland 
Ave., 312-369-9040 

Mass Quincy, K.J. Walsh, Jr., 46 Perl St., 617-472-7550 
NJ Montclair I Component Marketers, Inc., 109 Valley 

NM 

Rd., 201-746-6717 
Teaneck, Component Marketers,lnc., 571 Sunderland 

Rd., (2011 TE 6-9595 
Albuquerque, J.F. Quirk & Assocs., Box 8738-C, 

Tel: 255-6981 
Ohio Cleveland l C.H. Dolfuss, Jr. & Co.,21D8 Payne Ave., 

Ore 

Pa 

RI 

PR 1-1270 
Lake OSwego, McMillan Elctrns., 16679 S.W. Maple 

Cir., 503-636-7954 
Havertown, J. Mustico Co., 206 Bewley Rd., 215-446-

1961 
Lincoln, Adams-McGregor, 6~ Lakeview Rd., 401-

726-1300 
SC Taylors, H.C. Norman, Bridgewood Dr. 

* DA TALI TES untra-m in indicator lights - Ulal Igllt (';orp. 
*DATALOG DIVISION high speed printers - Litton Industries 
DATAMARK, INC., Cantiague Rd., Westbury, N.Y. 11590, Tel: 

, 516-333-8910; 515. Mgr: C. Wassermann 
DATAMEC CORP" Sub. Hewlett-Packard Co.,345 Middlefield Rd" 

Mt. View, Calif. 94040 
DATAMETRICS CORP., 7632 Gloria Ave., Van NuYs,Calif.91406, 

Tel: 213-989-3840; 515. Mgr: G. McCready 
DATA METRICS, INC., 87 Beaver St., Waltham, Mass. 02154 
*DATANET communications (data) devices - General Electric Co. 
DATAPULSE, Div. Systron-Donner Corp., 10150 Jellerson Blvd., 

Culver City, Calif., Tel: 213-836-6100, TWX: 910-
_______ -Advertisement- - - - - - - - 340-6766; 515. Mgr: H.W. Mette 
DGC manufactures a complete line of digital • DATASCAN, INC., 1111 Paulison Ave., Clifton, N. J. 07013, Tel: 
readout/systems that operate with most of the 201 - 478·2800; Sis. Mgr: G. Leffer .............. Pgs. 772, 773, 1365 
incremental encoders in today's marketplace. Cal N. Hollywood, B.J. Wolfe Enterp.rises, 10760 Bur-
Systems are available in one or two axis bank Blvd., 213-877-5518 
models with popular options such as zero offset, Colo littletonI' Cropley I Inc" 1523 E. Easter Ci r ., 303-
preset detection, and BCD output, Also avail- 794-4231 
able is a new counter-scaler used with laser Fla Maitland, Fact-tronics, 1205 Winston Rd., 305-838-
interferometers for highly precise measure- 5607 
ment in rea! time .... Mass Newton Centre, Daner-BuchlerJ Inc' l 684 Common-
- - - - - - - - - - - - - - - - - - - - - wealth Ave., 617-969-4650 

*DATA GUARD transformer - James Electrollics Ille. Mich Farmington, Anderson Elctrns., Inc., 30785 Grand 
DATA INSTR. DIV., Industrial Electronic Hardware Corp., 7300 River Ave., 313-476-9161 

Crescent Blvd" Pennsauken, N.J. 08110, Tel: 609- NJ Ft. Lee, Maloy-Stagnitti & Co., Inc., 4 Horizon Rd., 
662-3031; Sis. Mgr: F.C. Bridges 201-224-6911 

* DATA-LINE modems & keYers-Western Teiematic,lnc. NC Winston Salem, L.G •. While Southern, Inc., 1014 
DATA MAGNETICS CORP., 5441 West 104th St., Los Angeles, Brookstown Ave .. 919-725-3612 

CallI. 9UU45, lei: ZLJ-6/U-blOU; Pres: K. Smith Ohio Lockland, A.C. Wahl & Assoc., Inc., 135 Williams 
*DATA-MASTER digital eQuip. - American Chain & Cable Co. Ave., 513-821-3270 
DATA PRODS. CORP .,6219 De Soto Ave., Woodland Hills, Calif. Pa Philadelphia, Eastern Instrumentation, 613 Chelten-

91364, Tel: 213-887-8000; Sis. Mgr: R. Harlan ham Ave., 215-927-6269 
*DATA-QUIK digital logiC test instr - C. E. Cox Co. • Pittsburgh, R.F. Clark Co .• 10517 Lindberg Ave., 
DATA ROYAL CORP .,8014 Armour St., San Diego, Calif. 92111, 412-242-9500 

Tel: 714-279-4020, TWX: 910-335-2057; Sis. Mgr: Tex Dallas, Preceptron, Inc., 11422 Harry .Hines Blvd., 
W.A. Kraus ...... FSC No. 29085 214-241-3143 

*DATA SENSORS transducers - Genisco Technblogy Wash Bellevue, Cane-Topp Co., Inc., 13547 Southeast 26th 
* DA TA-STOR tape transports, data storage equip. - Cook Elec. 206-746-5750 
DATA SYSTEMS ENGRG., 1505 East 17th St., Santa Ana, Calif. EXP: NY, New York, Rocke Int'l. Corp., 13 East 40th St., 

92701, Tel: 714-835-1123; 515. Mgr: tJA. Pritchard 212-689-0200 
DATA TECHNOLOGY CORP., 2370 Charleston Rd., Mt. View, DATASENORS CO., 735 Factory Rd.,Addison, III. 60101, Tel: 312-

Calif. 94040 543-3100; Sis. Mgr: B.J. Badger 
• DATA TECHNOLOGY, INC., 65 Grove St., Watertown, Mass. 02172, *DATASWITCH reed relay - Wheelock Signals, Inc. 

Tel: 617 • 924-1773, TWX: 710·329·0607; Sis. Mgr: M. Schiffman * DATATEL data transmiSSion - Lenkurt Elec. Co., Inc. 
.................... "" ............................. "" ................... , ...... ''',., ........ Pg. 1024 *DATATONE tone transmitters and receivers - Trepac Corp. 

Cal EI Segundo, Data Technology, Inc., 630 E. Sepulveda 

iii 
Blvd., 213-772-2124 

Chicago, Data Technology, Inc., 9420 W. Foster 
Ave., 312-942-0818 

Rockford, Automation Machine 515., 4716 Spring 
Creek Rd., 815-877-6414 

Mich Oak Park, Data Technology, Inc., 26200 Greenfield 

NY 
Rd., 313-542-5010 

Schenectady, N.W. Alexander Assoc., Box 2529, 
Upper Union Brch., 518-377-0581 

• DATATRON, INC., 1562 Reyonlds St., Santa Ana, Calif. 92705, 
Tel: 714·540·9330, TWX: 910·595·1589; Sis. Mgr: C. J. Davis, Jr. 
........ FSC No. 28357 ................................................... Pgs. 774, 775 

Ala Huntsvillel Currie Aerospace, Inc., 2603 Artie St./ 
205-536-5650 

Ariz Scottsdale l Vinson Assocs.,44.E. Indian School Rd., 

Cal 
602-947-7371 

Burlingame, Dynamic Assocs'J 1011 Cadillac Way, 
415-344-2521 

3011 



DAT·DEL 

----------------------------, Los Angeles, Dynamic Assocs., 2500 S. LaCienega DAYLEN CO., P,O. Box 527, S. Gate, Calif. 90280 .... FSC 23855 
Blvd., 213-837-0123 DAY MARC CORP., Bear Hill Rd., Waltham, Mass. 02154, Tel: 617-

Colo Englewood, Vinson Assocs., Tucker Bldg., 3600 894-2105, TWX:710-324-6469;Sls.Mgr:N.J.Cedrone 
Lincoln, 303-789-2203 DAYTRONIC CORP., 2875 Culver Ave., Dayton, Ohio 45429, Tel: 

Fla Orlando, Currie Aerospace, Inc., 2907 McCoy Rd., 513-298-7542, TWX: 810"459-1932; Sis. Mgr: M.M. 
305-855-0843 Moorhead, Jr ...... FSC No. 02654 

Md Gaithersburg, Data Time, 12600 Viewside Dr., 301- DAZOR MFG. CORP., 4455-99 Duncan Ave., St. LouiS, Mo. 63110, 
948-7666 Tel: (314) OL 2-2400 

Mass Andover, Telemetry Sys. Engr.,93 Main, 617c475- *DE-AIREX defoamers - Houghton & Co. 
4086 DE COURSEY ENGR. LAB., 11828 W.Jeffersoll Blvd., Culver City, 

Mich Southfield, Twin Region Elec. 515., 29563 Northwest Calif. 90230, Tel: (213) EX 7-9668; Pres: W.E. De 
Hwy.,313-353-4466 Coursey ..... FSC No. 99204 

NJ Fairfield, KLS Assocs., 387 Passaic Ave., 201-228- *OE SOLV resin solvent - Ram Chemicals Mfg., Co. Inc. 
2525 *DE MAG-EM demagnetizers - Thomas & Skinner, Inc. 

NM Albuquerque, Vinson Assocs., Box 3295, 505-298- DE SOTO ELECTRICAL PRODS., Box '239, De Soto, Mo" Tel: 
7442 314-586-3381; Sis. Mgr: G.H. Solomon 

Ohio Cleveland, Twin Region Elec. Sis., 21010 Center DE-TEC-TRONIC CORP.,2512 N. Halsted St.,Chicago,III.60614, 
Ridge Rd., 216-331-7433 Tel: 312-327-3962; Sis. Mgr: E.L. Manderson 

Dayton, Twin Region Elec. Sis., 5700 Far Hills,513- DEC ELECTRIC CO" 2501 N. Wayne Ave., Chicago, 111.60614 
434-8001 ' * DEAD/FRONT back illuminated invisible data- NIP Co., Inc. 

Pa Pittsburgh, Twin Region Elec. Sis., 201 PennCellter DEARBORN ELCTRNS., INC., Sub. Sprague Elec. Co., P.O. Box 
Blvd., 412-824-1120 530, Orlando, Fla., Tel: 305-838-3011; Mktg. Mgr: 

Tex Richardson, Lear Assocs., Box 1266, 214-231-7696 C.T. Little ..... FSC No. 01884 
Wash Seattle, Showalter-Judd, 1806 S. Bush PI., 206-324- • DEARBORN WIRE & CABLE CO., 3333 W. Ohio St., Chicago, III. 

7911 60624, Tel: 312·638·6711; Disl. Sis. Mgr: A. H. Bruning " .. " .. 
* DATECON digital display modles -Integrated Circuit Elctrn. ." """" ...... ,.. . .. "''''', .... ,,'''''''',,Pg. 2936·2951 
DATEX DIV" Giannini Controls Corp., 1600 S. Mountain Ave., DECALCRAFT U.SA,Rte. 309, Hatfield, Pa. 19440, Tel: 215-822-

Durate, Calif. 91010 0517; Sis. Mgr: N.R. Hill 
*DATRAC IV converter - Epsco Inc. * DECAP epoxy solvent- Dynaloy, Inc, 
*DATRAN strain gage instrumentation - Automation Industries *DECAP generator - General Instrument Corp. 
DATUM, INC. t 170 E. Liberty Ave., Anaheim, Calif. 92801, Tel: *DECI-CAP ceramic capacitor - Nytronic5, Inc. 

714-879-3070; Sis. Mgr: R.S. Melsheimer *OECI-DUCTOR non-shielded inductors - Nytronics, Illc. 
DAUBERT CHEMICAL CO., 2000 Spring Rd., Oak Brook, Ill. *DECI-UNE ;"dicators - Clifto", Div. of Lillo" Industries 

60521, Tel: 312-582-1000; Pres: GA. Daubert DECIBEL PRODS., INC., 3184 Quebec St., Dallas, Tex. 75247, 
* DAUBOND adhesives-Daubert Chemical Co. Tel: 214-631-0310; Sis. Mgr: K.M. Parsons 
• DAVEN, Div. T. A. Edison Inds., Dept. EEM 67, Greinier Fld., *DECITRAK digital co"trol systems - Theta I"strumellt Corp. 

Manehesler, N. H. 03101, Tel: 603·669·0940, TWX: 710·220· * DECITRON counters - Post Elctrn. Prods. 
1747; Sis. Mgr: S. S. Jackson, " "''''''''''" " .. ""Pg. 550 DECKER CORP., 101 Monument Rd., Bala-Cynwyd, Pa. 19004, 

Ariz Phoenix, Howe & Howe Sales, Box 10497,602-264- Tel: (215) MO 4-6100; Pres: M.M. Decker; FSC 05137 
7971 *OECOHM relays - Davis Elec. Co. 

Cal Menlo Park, Straube Assocs./ 483 Willow Rd., 415- *DECTRON flaw detector - Microwave Instruments Co. 
323-2416 *DEE POX epoxy remover - Starnetics Co. 

Pica Rivera, Westrep, 9519 T eiegraph Rd.,Z13-949- *DEECEEDUCER pressure-ta-dc co,lverter - Solid State £Ieclf .15. 
2551 *DEFECTOMI:. T 1::.1'< ndt-eddy current equipment - AutomatlOll I nd s. 

Colo Boulder, Straube Assoc., 2490-20 28th St.,303-443- DEFENSE ELCTRNS., INC., Rockville, Md. 20854, Tel: 301-
8600 762-5700, TWX: 710-828-9783; Sis. Mgr: G.M. 

Conn New Canaan, S. Pierce, Inc., 115 Bald Hill Rd., Exten ...... FSC No. 13639 
203-966-4630 DEFIANCE CIRCUIT CORP., 12 Shepard St., Lawrence Industrial 

Fra Winter Park, Kirkwood Assocs., Box 52,305-645- Pk. S. Lawrence, Mass., Tel: 617-686-2901, TWX: 
2220 710-342-1246; Sis. Mgr: B.E. Tupper 

III Chicago, J,J. Twist Co., 5222 W. Diversey Ave., DEFIANCE MACHINE & TDOL CO., 430 Industrial Dr., Maryland 
312-777-2250 Hgts., Mo. 63042, Tel: (314) PE 9-0430; Pres: R.A. 

Ind Indianapolis, Morris-Cunningham &. Assocs., 720 Schacht 
East 65th St., 317-255-2458 *DEFLECTRON yokes - Constantine Eng. Laboratories Co. 

Iowa Cedar Rapids, J. Vrbik Co., 2818 A Ave., N.E., 319- * DEGRESTIL vapor degreaser - Michael, Claude, Inc. 
365-0461 *DEKABOX decade reSistors & capacitors - Electro Scie,ltific 

Md Towson, Holden Eogrg. 515. Co., 1133 GyPSY La., *DEKABRIDGE bridge circuit - Electro Scielltific 1.1dustries 
W.,301-823-3763 *DEKACON camera - HLC Mfg. Co., Inc. 

Mass Norwood, S. Pierce, Inc., 24 Linden St., 617-762- *DEKADIAL decade dials - Electro Scie,ltific Industries 
3164 *DEKAMATIC automatic utlit - Electro Scielltific !,ldustries 

Mich Rochester, G.K. RosenqUist, 322 Northwood Ave., *DEKAPACITOR decade capacitor - Electro Scielltific I,ldustries 
313-651-1890 *DEKAPOT decade potentiometers - Electro Scie,ltific Industries 

Minn Minneapolis, R-J Sis. & Engrg. Co., 7100 S.France, *DEKASTAT decade rheostat - Electro Scie!ltific Industries 
612-922-1425 *DEKAVIDER decade voltage divider - Electro Scientific Inds. 

Mo Kansas City, R.R. Burton, 1016 Baltimore Ave.,816- * DEKORON tubing &, wire - Moore, Samuel & Co. 
471-2850 *DEKTAK surface elevation measuring equip. - Sloan 

NY Endicott, Tech-Mark, Inc., 101 Jefferson Ave., 607- Instruments Corp. 
748-7473 *DEL-CON components - Delco Radio, Div. Gen. Motors Corp. 

Manhasset, HRC Assocs., 390 Plandome Rd., Tel: • DEL ELCTRNS. CORP., 250 E. Sandford Blvd., MI. Vernon, N. Y., 
621-4644 Tel: 914·699·2000, TWX: 710·562·0130; Sis. Mgr: W. Young 

NC Burlington, P .J. Nahser Co., Inc"2709 Amherst Ave., ...... "FSC No. 01378 , ... "" .. "",,,,,,,,,,,,,,,,,,,,,,,,,, .. ,,,,,,Pgs. 1900·1902 
919-226-8053 Ala Hazel Green, Grady Duckett Sis. Co., Box 537, 205-

Ohio Brecksville, A. Nace Co., Inc., Box 156,216-526- 828-3475 
4323 Cal Burlingame, Compar-$an Francisco, 1817 Bayshore 

Dayton, A. Nace Co., Inc., Box 93, 513-277-8215 HWY.,415-347-8244 
Ore Beaverton, N .R. Schultz Co., 2080 S.W. Cherry Hill Encino, King-Way Assocs., 17100 Ventura Blvd., 213-

Dr .,503-646-1345 788-4124 
Pa Philadelphia, V.s. Malta, 801 Preston Rd., 215-836- Glendale, ComparlLos Angeles, Box 1923, 213-245-

5122 1172 
Pittsburg, A. Nace Co., 1725 Washington Rd., 412- Colo Denver, D.E. Bond Assoc., 2149 S. Clermont St., 

561-3544 303-756-1234 
Tex Dallas, R,E. Nesbitt Co., 2930 Merrell Rd.,214-357- Conn New Canaan, W. Couch Assocs., 115 Bald Hill Rd., 

4601 203-966-4630 
Houston, R.E. Nesbitt Co., Box 66831, 712-528-3811 Fla Miami, Grady Duckett Sis. Co., Box 310, Uleta 

Utah Morgan, Straube Assoc., RFD 1 Highlands,801-829- Br., 305-947-3974 
6448 Orlando, Buchanan & Abrams Assocs., Box 6026, 

Wash Bellevue, N.R. Schultz Co., 305 112th Ave., N.E., 30~-423-8995 
206-454-5224 Tampa, Grady Duckett Sis. Co., Box 15215,813-876-

Wise Waukesha,).G. Twist Co., 540 Catskill Rd., 414- 5295 
786-6330 Ga Atlanta, Grady Duckett Sis. Co., Box 29067,404-451-

EXP: NY, New York, Thomson Elec. Co., 50 Rockefeller 3529 
Plaza, 212-245-3900 III Elmhurst, Scott Assocs" 663 Fairview Ave., 312-

DAVIDSON ELCTRN; DEVELOPMENT CO., 2211 Peninsular Dr., 279-5681 
Erie, Pa. 16506, Tel: 814-833-9818i Pres: A.R. Md Silver Spring, Zenatronix Assocs., 8121 Georgia 
Davidson Ave .. 301-588-5677 

DAVIES, HARRY MOLDING CO., 4920 W. Bloomingdale Ave., Mass Burlington, TriTek, Inc., 165A Bedford St., 617-272-
Chicago, Ill. 60639, Tel: 312-622-8966; Sis. Mgr: 4550 
R.C. Appleby ..... FSC No. 72512 Norwood, S. Pierce Co., 14 Linden St.,617-762-3164 

DAVIS ELECT RIO CO., P.O. Box 38, Cape Girardeau, Mo. 63701, Mich Detroit, BurcawCo. & Assocs., 18236 W. McNichols, 
Tel: (314) ED 5-5547; P,!,,: B.D.Dayis ... FSC 85143 313-533-7700 

DAVIS ELCTRNS. CORP" 4711 East 5th St., Austin, Tex. 78702, DetrOit, D. Poulin Co., 17222 E. Warren Ave., 313-
Tel: (512) EV 5-0277; Sis. Mgr: P .J. Anderson 886-4990 

DAVIS & HEMPHILL, INC., 2000 Furnace Ave., Elkridge, Md. Minn Minneapolis, Scott Elctrn. Sis., 5209 West 60th St., 
21227, Tel: 30,-796-2290; Sis. Mgr: M.B. Davis,Jr. 612-939-2985 

DAVIS, J.W. & CO., P.O. Box 35313, Dallas, Tex. 75235, Tel: Mo St. Louis, R.D. Sebright & Cu., 7120 W. Florissant 
214-352-8405; Sis. Mgr: J.W. Davis Ave., 314-261-0055 

*DAVIS NUTS nuts - Hi-;;hear ~orp. NJ Neptune, Com- rek, Inc;, 1410 - 7th Ave., 201-774-
DAWE INSTRUMENTS, LTD., Western Ave., Acton, London W3, 9258 

England, Tel: 01-992-6751; Dir. & Gen'l. Mgr: Nutley, S. Glassman Assocs., 326 Hillside Ave., 
D. Tadgell-Foster 20]-667-0653 

3012 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

NM Albuquerque, D.E. Bond ASS9c.,Box11331,505-241-
3442 

Glen Covel S. Glassman Assocs. , 28 Prestwick T err./ 
516-616-1039 

NY Albany, J.A. Reagan Co., Inc., 6 Highland Ave., 518-
489-4777 

Binghamton, J.A. Reagan CO'I Inc., 52B Crestmont 
Rd., 607-723-9661 

Newburgh, J.A. Reagan Co., Hill Rd., 914-561-4510 
New Harttord, J.A. Keagan Go" 41 Woodberry Rd., 

315-732-3775 
Rochester, J.A. Reagan Co., 891 Monroe Ave.! 716-

473-2115 
NC Greensboro, Grady Duckett 51 s. Co., Box 22002,919-

273-4617 
Ohio Cincinnati, F.J. Camp i sana & Assoc., Box 11043, 513-

Pa 

Tex 
Wash 
FOR: 

662-1616 
Columbusr McFadden Sls" Inc., 150 E. Broad St., 

614-221-3363 
Philadelphia, Martin Elec. Co., 6741 North 13th St., 

215-927-5858 
Pittsburgh, A. McArn Co., Box 11127,412-366-1533 
Richardson, Athans Sis. Co., Box 134, 214-231-3481 
Bellevue, A; Smith Co., 405166 S.E., 206-746-6770 
Can, Clarkson,. Ont., D.R.Beattie, Ltd.,2104 Broms-

grove Rd., 416-822-4414 
DELAVAN MFG. CO" Electro-Sonics Div., 811 Fourth St., W. 

Des Moines, Iowa 50265, Sis. Mgr: D.B. Miller 
DELCO ELCTRNS. CORP" 438 W. Tabor Rd., Philadelphia, Pa. 
• DELCO RADIO DIV., General Motors Corp., 700 E. Firmin St., 

Kokomo, Ind. 46901, Tel: 317·459·2175, TWX: 317·452·5747; 
Sis. Mgr: D. A. Sandberg". ""FSC No. 16758 """Pgs. 2508, 2509 

Cal Santa Monica, 726 Santa Monica Blvd.,213-393-1465 
III Chicago, 5151 N. Harlem Ave., 312-775-5411 
Mich DetrOit, ~7 E. Harper Ave., 313-873-6560 
NJ Union, Box 1018, Chestnut Sta., 201-687-3770 
NY Syracuse, 1054 James St., 315-472-2668 
EXP: NY, New York, GMOO,1775BroadwaY,212-757-4000 

DELCON DIV., Hewlett-Packard Co., 333 Logue Ave., Mt. View, 
Calif. 94040, Tel:415-969-0880, TWX: 910-379-6490; 
Sis. Mgr: J.T. Evans ..... FSC No. 15779 

• DELEVAN ELCTRNS. CORP., Div. American Precision Inds., Inc., 
270 Quaker Rd., E. Aurora, N. Y. 14052, Tel: 716·652-3600; 
Sis. Mgr: W. F. Penfield ""." . """ .. "" .. """" ...... , .. """''',, .. ,,Pg. 734 

Cal Los Angeles, L- Tronix Assocs., 1617 W. Colorado 

Colo 

III 

Ind 

Blvd., (213) CL 6-2224 
Redwood City, Long & Assocs., 505 Middlefield Rd., 

(415) EM 9-3324 
Denver, VI/alter-Powers Assoc., 880 Bonnie Brae 

Blvd., 303-777-5585 
Chicago, D. Dolin Sis., 3525 W. Peterson Ave., 

312-588-3738 
Ft. Wayne, W.W. Bieberich, 801 Leesburg Rd., 219-

742-8468 
Iowa Cedar Rapids, W.F. Lorenz, 320 30th St., S.E., 319-

366-0774 
Kans Leawood, H.C. Heyde, 9221 Wenonga Rd., (913) MI 

Md 
9-862~ 

Towson, J. Dougherty Sis., 320 Hillen Rd., 301-832-
0431 

Mass Boston, P .J, Engineering Sales, 360 N. Beacon St., 
617-924-5950 

Mich Grand Rapids, R. Van Riper 515.,1842 Newton,S.E" 
616-452-0464 

NJ Cranford, Marchand-Border Co., Box 181, 201-272-
5510 

Haddonfield, Thomas Assocs., Inc., 138 Haddon Ave., 
609-8,4-3011 

Tenafly, Marchand-Border Co., 121 Oak St., 201-568-
2354 

NY Endicott, Tech-Mark, Inc., 101 Jefferson Ave., 607-
748-7473 

Fairport, T ecll-Mark, Inc or 19 Val ley Brook Dr'f 716-
377-5531 

New Hartford, Tech-Mark, Inc., Box 296,315-732-
1602 

Ohio Cleveland, CA. Robinson, 4225 Mayfield Rd., 216-
381-9049 

Dayton, CA. Robinson Co" 11 W. Monument Bldg., 
51J..222-0832 

Ore Portland, D.G. Weber Co., 306WeatherlyBldg.,503-
234-7671 

Tenn Nashville t R.W. Mitscher Co~, 2508 Stone River Ct., 
615-883-2220 

Tex Richardson, P .J. Scanlon Co., Box 70, (2141 AD 1-
4661 

Wash Seattle, D.G. Weber Co., 325 Maritime Bldg., (206) 
MA 3-5990 

FOR: Ca)l, Montreal, Que., A. Deskin Sales Corp., 1565 
Louvain St., W., 514-384-1420 

* DELI-CUT min. elctrn. assembly tools - E.T.M. Corp. 
DELL OPTICS CO.,. INC., 9226 Kennedy Blvd., N. Bergen, N.J., 

Tel: 201-869-7300; Sis. Mgr: K. Feuer 
DELMHORST INSTR. CO., 763 Cedar St., Boonton, N.J.07005, Tel: 

201-334-2.t157i Sis. Mgr: A. Laurenzi 
DELSEN TESTING CORP., 719 W. Broadway, Glendale, Calif., 

Tel: 213-245-8517; Sis. Mgr: W.S. Whyte 
DELTA COILS,4312 Main St., Phiiadelphia,Pa.19127, Tel: 215-

482-9351; Sis. Mgr: D.G. Estees ..... FSC No.l1301 
DELTA DESIGN, INC., P.O. Box #1118, La Mesa, Calif. 92041, 

Tel: 714-465-4141, TWX: 910-322-1343; Sis. 
Mgr: J.T. Baker 

- - - - - - - '-Advertisement-·- - - - - -

OTHERS SAY WE'RE THE LEADERS OF THE 
INDUSTRY. 

eem /1969 



· •. including Federal Supply Codes (FSC) where available 

DELTA ELCTRNS., INC., 4206 Wheeler Ave., Alexandria, Va. 
22304, Tel: 703-751-3133; Sis. Mgr: R.H. Foley ..... 
FSC No. 19482 

DEL TA ELCTRNS., L TD.,70 Ronson Dr., Rexdale,Ont.,Can., Tel: 
416-241-3556, TWX: 610-492-2707; Sis. Mgr: G.I. 
Baxter 

DELTA PLASTICS CO., Sub. G-L Inds., Inc., 776 Creek Rd., 
Bellmawr, N.J. 08031, Tel: 609-931-5750; 515. 
Mgr: R.J. Hoffman, Jr. 

DELTA PRODS., INC., P.O. Box 1147, Grand Junction, Colo. 
81501, Tel: 303-242-9000; 515. Mgr: R.B. Duff 

DELTA SEMICONDUCTORS, Sensitron Co., 225 Paularino Ave., 
Box 2177, Costa Mesa, Calif. 92626, Tel: 714-540-
4160, TWX: 910-595-1572; Sis. Mgr: E. Steiker 

DEL TA SDNICS, INC., 12918 CeriseAve.,Hawthorne,Calit. 90250, 
Tel: 213-772-1409; Sis. Mgr: J.B. Halbert 

- - - - - - - -Advertisement- - - - - - - -
One of the largest exclusive manufacturers 
of ultrasonic cleaning equipment 1 - 90 gallon 
catalogue items for use with solvents or 
water. Dual freQuency 25 - 45KHz solid state 
Special designs for the computor and semi
conductor industry. Free 12 page brochure and 
generators with ufreQuency sweep". 
over 25 technical bulletins on how to buy, use 
and measure ultrasonic equipment. 

* DEL TA-STAR elec. transmission equip. - Porter, H.K. Co. 
*DELl A I transistor heat dissipators - Wakefield E:.ngineering 
*DELTADYNE differential pressl ind., switches & gages - Pall 
* DEL TAFILM film capacitors- Dearborn Elctrns., Inc, 
* DELTAKIT electronic kits- Delta Prods., Inc. 
* DEL TAPL Y fluorocarbon capacitors - Dearborn Elctrns., Inc. 
• DELTROL CONTROLS, 2745 South 19th 5t., Milwaukee, Wise. 

53215, Tel: 414·671-6800; V.P. Sis. Relays: R. Kennison, V.P. 
Sis. Solenoids: F. Wolf, Prod. Mgr. Timers: G. Shepherd .... Pg. 2223 

(Relays Reps.J 
Cal Woodland Hills, Cummings & Assoc., 213-340-6035 
Colo Denver, Ruby Sis. No.6, 303-755-1714 
Conn Thomaston, Nelson & ScllOollmaker, 203-283-5959 
Fla N. Miami, Winfield Elctrn. 515. Co., 305-751-5566 
Ga Atlanta, Winfield/Southeast, 404-636-3023 
III Chicago, Lincoln Hodges & Assoc., 312-561c 8440 
Ind Ft. Wayne, W.W. Bieberich Co., 219-432-2537 
Iowa Council tilutts, W. Pteitter &. Co., 712-322-8280 
Md Co liege Pk., Shiplett-Warrington Assoc., 301-864-

5757 
Mich Rochester, C & R Assoc., 313-651-1890 

Minneapolis, C.R. Gibb Co., 612-377-1200 Minn 
Mo 
NY 

Ohio 
Tex 
Wash 
Wise 
FOR: 

Kansas City, M-C 515.,816-842-4640 
Plainview, Deltrol Controls, 516-931-3815 
Rochester, Deltrol Controls, 716-473-3340 
Cleveland, D. Steffen & Assoc., 216-261-5055 
Houston, Carey & Assoc., Inc., 713-869-3623 
Seattle, Almac Stroum Eletrns., 206-763-2300 
Wauwatosa, F.C. DuBois & Assoc., 414-774-3100 
Can, Toronto, Ont., Power Service Prods.,416-239-

2977 
(Solenoids Reps,) 

Cal Woodland Hills, Cummings & Assoc., 213-340-6035 
Colo Denver, Ruby Sis. No.6, 303-755-1714 
Conn Fairfield, C.H. Weber, Jr., 203-259-5386 
Fla N. Miami, Winfield Elctrn. Sis. Co., 305-751-5566 
Ga Atlanta, Winfield/Southeast, 404-636-3023 
III Chicago, Lincoln Hodges & Assoc., 312-561-8440 
Iowa Council Bluffs, W. Pfeiffer & Co., 712-322-8280 
Md College Pk., Shiplett-Warrington Assoc., 301-864-

Minn 
Mo 
NY 
Ohio 
Tex 
Wash 
FOR: 

5757 
Minneapolis, R.J. Sales & Engrg., 612-922-1425 
St. Louis, G. Fixman Co., 314-725-5219 
Rochester, Deltrol Controls, 716-473-3340 
Medina, Deltrol Controls, 216-725-4465 
Houston, Carey & Assoc., Inc., 713-869-3623 
Seattle, Almac Stroum Eletrns., 206-763-2300 
Can, Toronto, Ont., Power Service Prods.,416-239-

2977 
(Timers RepsJ 

Cal Woodland Hills, Cummings & Assoc., 213-340-6035 
Golo Dellver, Ruby Sis. No.6, 303-755-1714 
Conn Fairfield, C.H. Weber, 203-259-5386 
Fla N. Miami, Winfield Eletrn. Sis. Co., 305-751-5566 
Ga Atlanta, Winfield/Southeast, 404-636-3023 
III Chicago, Lincoln Hodges & Assoc., 312-561-8440 
Ind Ft. Wayne, W.W. Bieberich Co., 219-432-2537 
Iowa t.:ouncil tslutts, W. Pteitter IS.. t.:o' l 7lL-JZZ-8LBO 
Md College Pk., Shiplett-Warrington Assoc., 301-864-

Mich 
Minn 
Mo 
NY 

Ohio 
Tex 
Wash 
Wisc 
FOR: 

5757 
Rochester, C & R Assoc., 313-651-1890 
MinneapoliS, I.;.t<.liibb Co., 612-377-1200 
Kansas City, M-C 515.,816-842-4640 
Plainview, Deltrol Controls, 516-931-3815 
Rochester, Deltrol Controls, 716-473-3340 
Cleveland, D. Steffen & Assoc., 216-261-5055 
Houston, Carey & Assoc" Inc., 713-869-3623 
Seattle, Almac Stroum Eletrns., 206-763-2300 
Wauwatosa, F.C. DuBois & Assoc., 414-774-3100 
Can, Toronto, Ont., Power Service Prods.,416-239-

2977 
• DELTRDN, INC., Wissahiekon Ave., North Wales, Pa. 19454, Tel: 

215-669·9261, TWX: 510·661·8061; Sis. Mgr: R. Lewis ....... . 
................................................................................... Pgs. 1904, 1905 

Ala Huntsville, International Scientific Instrs.,Box2091, 
205-536-9686 

AriZ Phoenix, R.A. Mayes Co., 4747 North 16th St., 602-

Cal 
279-5243 . 

Inglewood, L & M Eng., 9911 Inglewood Ave., 213-
678-5409 

Santa Clara, L & M Eng., 2620 Alameda, 408-243-
2891 

COlO Broomfield, R.A. Mayes Co., Box 9,303-421-0706 
--------------__________ 1 
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Fla Orlandol Truex Assocs., lnc" 3165 McCrory Pl., 
005-841-8931 

III Chicago, p. Lind Elctrns. Co., 5483 N. Northwest 
Hwy., 312-774-1246 

Md Silver Spring, L.G. White Co., Inc., 1110 Fidler La" 
001-585-3141 

Mass Wellesley Hills, EA. Janse Assocs., 892 Worcester 
St., 617-235-1623 

Mich DetrOit, WKM Assocs., 1474 E. Outer Dr., 313-892-
2500 

Minn Circle Pines, p. Lind Elctrns. Co" 10104 Sunset 
Rd., 612-786-5770 

Mo St. Louis, A.F. Gliedt, 10869 Soring Garden Dr., (314) 
UN 8-7445 

NM Albuquerque, R.A. Mayes Co., 8016 Zuni Rd., S.E., 
505-265-7989 

NY Elmont, Crane & Egert Corp., 146 Meacham Ave., 
'lb-q~~-2lUO 

Red Hook, Ossmann Component Sis. Corp., 77 Kelly 
Rd., 914-297-7773 

Rochester, Ossmann Component Sis. Corp., 39 Sagi
naw Dr., 716-442-3290 

Syracuse, Ossmann Component Sis. Corp., 132 Pick
ard Bldg., 315-454-4477 

Vestal, Ossmann Component Sis. Corp., 1901 Vestal 
Pkwy., E., 607-785-9949 

NC Bethania, Lee, Ltd., 919-924-8245 
Ohio Cleveland, WKM Assocs.,. Inc., 6741 Ridge Rd., 

216-885-5616 
Dayton, WKM Assocs., Inc., 5335 Far Hills Ave., 

513-434-7500 
Ukla Oklahoma City, Ammon & Champion, Box 12274, 

(405) WI 2-8222 
Tulsa, Ammon & Champion, Box 4682,918-627-7670 

Pa Narberth, l.G. While-Keystone, Inc'l Box 246, 215-
6b4-6505 

Pittsburgh, WKM Assocs., Inc., 90 Clairton Blvd., 
412-892-2953 

lex Dallas, Ammon & Champion, 3300 W. Mocking Bird, 
214-357-8441 

Houston, Ammon & Champion, Box 35552, 713-729-
1233 

FUR: Can, Downsview, Ont., Electronetic SYstems, Ltd., 
62Alness St., 416-636-3673 

Can, Montreal, Que., Electronetic Systems, Ltd., 
6420 Victoria Ave., 514- 737-2744 

can, uttawa, Unt., Electronetic SYs' l Ltd., 1342 Bank 
St., 613-733-3781 

*DE LWYN fans - Rotron Inc. 
UI::.MI::.X, INC" 2UU Jetterson, Kansas City, Mo., Tel: BI6-421-

3181,TWX: 910-771-2067; 515. Mgr: J. Clawson 
'1r UI:.MISTER mist elimator - York, Otto H. Co., Inc. 
*DEMOO demodulator - General Magnetics, Inc. 
uEMORNAY-BONARDI, Div. Datapulse, Inc., 1313 N. Lincoln 

Ave" Pasadena, Calif. 91103 
'1r UEN-NEX hard cleaner- Dennis Chemical Co. 
7( UI::.Nt- LI::.X plastisols l organosols, epOXies, adhesives

Uentlls Chemical Co. 
W UENFOIL strain gage & temp. sensors - Dentronics, Inc. 
U~NISUN, K.I:l., ING., 103 Broadway, Bedford, Ohio 44146, Tel: 

216-232-8200; Sis. Mgr: W.H. Houghton ... FSC 04137 
U~NNIS ~H~MI~AL ~U.,UOI Papin St., St. Louis, Mo. 63103, Tel: 

(14) PK6-1~6~; V.P. Mktg: D.J. Edwards 
Ut.NNI~UP" UUI<AMA lit,; CUI<P" P .U. Box 20, Princeton, N,J.! 

lei: lOI-329-4636; 515. Mgr: H .M. Heller 
ut:.NNI~UN MI-li. CU., JUU Howard St" Framingham, Mass. 01701, 

lei: 617-879-0511; Pres: P .B. Hamilton 
*DENSI-LUX e.1Iargi.lg meter - Lektra Laboratories, Inc. 
*DENSI-METER color analyzer - Lektra Laboratories, lilC. 

*DENSI-TIMER darkroom control - Lektra Laboratories, Inc. 
*DENSICO RD denSitometer - Photovolt Corp. 

'1r UENSIOMETER density meter - Ramcor, Inc. 
*DENSITOCOLOR colorimeters - Heitz, Karll Illc. 
*DENSITROL density control instrument - Princo Instruments 
U~NSUN ~L~ I KNS. CURP., P.O. Box122, Rockvi lie, Conn. 06066, 

Tel: 200-875-5198; Sis. Mgr: A. Denson 
U~NTON VACUOM, INC., Cherry Hill Industrial Center, Cherry 

Hill, N,J., Tel: 609-424-1012; 515. Mgr: D. Baum 
U~N I KUNI~~, INC., 60 Uak St., Hackensack, N.J. 07601, Tel: 

201-040-9405, TWX: 710-990-5069; Sis. Mgr: D. 
Hayes 

"II: UI::.PlNU-A-1:3ELL electric bell- Autocall Co. 
*DEPENDEX vacuum comporle,]ts - High Voltage £,lg. Corp. 
*DEPTHOMETER depth sounder - States Electronics Corp. 
U~KIN(;~K METALLURGICAL CORP., 1250 Town Line Rd., Rte. 

OU, Mundelein, 111.60060, Tel: 312-566-4100, TWX: 
910-685-4321; Sis. Mgr: P .H. Loeffler 

U~KIVAIIUN I> IA~ULAIIUN ASSOGS., INC., 32 Lincoln Ave., 
Urange, N.J., lei :201-673-8030, TWX: 710-995-5839 

7( UI::.I<IVIMI::.II::.K dat? reduction illstr. - Gerber Scientific Instr. 
?: UI::.KMII KUN thickness tester - Unit Process Assemblies, Inc. 
U~KU K~~~AKCH '" DEVELOPMENT CORP., Broadway & Park 

Ave., Huntington, N.Y .11743, Tel: 516-423-5757; SI s. 
Mgr: S, Horowitz .... FSC No. 12996 

DESCD MFG. CO., 1530 Flower St., Glendale, Calif. 91201, Tel: 
213-241-9560; Sis. Mgr: J.A. MacDonald .. FSC 19911 

*D£SCO plug-in assemblies - Dietx Design Inc. 
UESIGN AUTOMA liON, INC.,809 Massachusetts Ave., LeXington, 

Mass. 02173, Tel: 617-862-8998; Sis. Mgr: N.O.Sokal 
UESIGN PRUDS. GORP., Electronics Div., 1925 W. Maple Rd., 

troy, Mich. 48084, Tel: 313-647-1770; Sis. Mg,: 
R.A. Joss 

'1rDESIGNERS data sheets - Motorola Semiconductor 
*DESKTOPPER drafting machines - Universal Drafting Machine 
*DESPARD LINE combination wiring devices - Pass & Seymour 
DESPATCH OVEN CO., P.O. Box 1320, MinneapoliS, Minn. 55440, 

Tel: 612-331-1873; Sis. Mgr: J.D. Andersen 
U~~I KUN CU., 25914 Chalmette La., Rolling Hills Est., Calif. 
* DETECT-A-FIRE fire detectors- Fenwal,lnc. 
W UE rECTA tilm area meas. device- Etchomatic, Inc. 

DEL· DIA 

*DETECTO-LiTE neon tester - Eagle Electric Mfg. CO. 
U~ I tC I U SCAL~~, INC., 540 Park Ave., Brooklyn, N.Y. 11205, 

lei: (212) MA 4-6100; 515. Mgr: M. Rapp ..... FSC 
No. 170~7 

DETECTOTEMP temperature indicating paint - Brady W. H.Co. 
*OETERMOHM resistance box - Ohmite Manufacturing Co. 
DETROIT DIESEL ENGINE DIV., General Motors Corp., 13400 W. 

Outer Dr., DetrOit, Mich. 48228, Tel: 313-531-7100; 
Sis. Mgr: L.H. Wells ..... FSC No. 72582 

DETROIT TESTING LAB., INC., 12800 Northend Ave" Detroit, 
Mich., Tel: 313-398-2100; Tech. Dir: J. Delaney 

UEUTSCH CO., Electronic Components Div., Municipal Airport, 
tlannll1g, calif. 92LlU, lei: 714-849-6701, TWX: 714-
~ql-lllUi V.P. :)Is. H. Comeau 

UEUTSCH FASTENER CORP., P.O. Box 90925, Airport Sta., Los 
Angeles, Galif., Tel: 213-673-5080, TWX: 213-673-
JUUU ...... eSC No. 08524 

DEUTSCH FILTDRS, Main St" Sag Harbor, N.Y. 11963 
UI::.VCO I::.Nlii{li.,INC., Control sYs. Div., Pier La., W., Caldwell, 

N.J., Tel: (20ll GA 8-0321; 515. Mgr: R.S. West 
UEVELCO, ING., 8 Van Tassel Ct., Norwalk,Conn., Tel: 203-847-

7720; Pres: R.L. Seidman ..... FSC No. 08567 
• UEVELUGURDER 16mm film recorder - Geotech 
DEVICE SEALS, INC., 11684 Tuxford St., Sun Valley, Calif. 91352, 

Tel: 2D-877-0751, TWX: 213-765-5495; 515. Mgr: 
G.J. Foley ..... FSC No. 13466 

UEVICE~ f'UK INDUSTRY, 175 McClellan Hwy., Boston, Mass., 
lei: 617-569-0022; Sis. Mgr: E.W. Doran 

U~ VIL~I" ~U.,OUU PhilliPS Ave., 10Iedo,Uhi040601, Tel: 419-
474-5411; Sis. Mgr: D.L. Bohon ..... FSC No. 17431 

DEVON TAPE CORP., 649 S. Commercial Ave., Carlstadt, N.J. 
07072, Tel: 201-935-0440; Sis. Mgr: F. Devan 

* DEWEX microphone stands holders - Carpenter Co. 
*DEXTIR low-speed, data processing system - Beckman Instr. 
DI-ACRO, Div. Houdaille Inds., Inc., 316 8th Ave., Lake City, 

Minn. 55041, Tel: 612-345-3331, TWX: 910-578-
2000; Sis. Mgr: A.L. Knight ..... FSC No. 44959 

UIfAN CUNfROLS, INC., 944 Dorchester Ave., Boston, Mass. 
02125, Tel: 617-288-7700, TWX: 710-333-0174; 515. 

. Mgr:J. Kalin ..... FSC No. 06900 
*DI-GLAD copper-clad laminates - Budd Co. 
* DI-MET blades, drills, cut-off machines - Felker Mfg. Co. 
* DI SEALING SEALER sealer - Colonial Alloys Co. 
*D1ACTOR voltage regulator - General ElectriC Co. 
* DIAL-A-GAIN voltage amplifiers- Unholtz-Dickie Corp. 
*DIAL-A-UTE high intensity lamp - Eagle Electric Mfg, Co. 
*DIAL/POWER dial intercomm. - Action Systems Co. 
*DIAL-O-VERTER data communicationequipt.- Digitronics Corp. 
DIAL PRODUCTS CO., 19-21 Cottage St., Bayone, N.J. 07002, 

Tel: (20lJ HE 7-0720; Sis. Mgr: D. Manganiello 
..... FSC No. 02816 

• DIALATGH container latch- Hartwell Corp. 
* DIALCD indicator lights- Dialight Corp. 

• D1ALIGHT CORP., 60 Stewart Ave., Brooklyn, N. Y. 11237, Tel: 
. 212' 497·7600, TWX: 212·366·5420; Sis. Mgr: H. W. Goodman 

........ FSC No. 96312 .............................................. Pgs. 1782, 1783 
Ariz Phoenix, 'J. Berman Co., 2101 W. Shangri La, Rd., 

602-944-3361 
Cal Inglewood, J. Berman Co., 8295 S, LaCienega Blvd'l 

213-678-1281 
Oakland, F.W. Moulthrop & Assoc., 1530 East 12 

St., AN 1-7676 
Colo Denver, R.G. Bowen Co., 1440 S. Santa Fe,303-722-

4641 
Fla N. Miami, Cartwright & Bean, 20100 Northeast 25th 

Ct" 305-945-2962 
Orlando l Cartwright & Bean, 601 N. Fern Creek Ave., 

305-425-8284 
Ga Atlanta~ Cartwright & Bean, 3223 Cain's Hill Pl., 

N.W" Tel: 237-2273 
III Hinsdale, Hill-Gray Assocs" 2 Salt Creek La., 312-

325-4810 
Ind Angola, Southern 515. Co .. 105 Lakeshore Dr .. Tel: 

665-3961 
Ft. Wayne, Paul Sis. Co., 3501 Fairfield Ave" Tel: 

744-0589 
Indianapolis, Southern Sls.Co.,6216CarroJltonAve" 

CL3-3359 
Ky Louisville, Southern Sis. Co., 212 Republic Bldg., 

Tel: 583-6902 
La Metarie, Cartwright & Bean, 7010 MagnoliaCt"S04-

887-5225 
Md Hyattsville, L.D. Lowery/lnc., 6200 Annapolis Rd., 

301-773-4977 
Mass I NewtonVille, C. Segel Co., 133 Beaumont Ave., 617-

969-6900 
Mich Bent.on Harbor, R.C. Merchant & Co., 98 Water St., 

616-925-0015 
Detroit, R.C. Merchant & Co .. Inc" 18411 W. Mc

Nichols Rd., 313-535-6000 
Minn St. Paul, R,G. Ragont'inc.,1l36 W.Larpent.eurAve" 

Tel: 488-6634 
Mo Kansas City, K & M 515. Co., 1627 Main St" GR 1-

1355 
NJ Pompton Lakes, R.HorneAssocs.,235WanagueAve., 

201.-835-7400 
NM Albuquerque, L. Davis Co.,1415 Richmond Dr.,N.E" 

505-256-1749 
NY Manlius, A. Perkins Co., Kinloch Plaza, 315-682-

5005 
NC Charlotte, Cartwright & Bean, 625 Harwyn Dr., 704-

537-7965 
Ore Portland, Almac/Stroum Eletros., 8888 S.W.Canyon 

Rd., 503-292-3534 
Pa Broomall, L.D. Lowery, Inc., 2801 W. Chester Pike, 

EL 6-5300 
Tenn Memphis l Cartwright & Bean, 560 S. Cooper, BR 5-

1914 
Tex Addison, Campion Sis. Co" Box 396, 214-239-9196, 
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Utah Salt Lake City, R.G. Bowen Co., 1380 W·.N. Temole, 
8~1-364-4632 . 

Wash Seattle, S.N. Stroum Co., Inc., 5811 Sixth Ave_, 206-
763-2300 

EXP: NY I New York, RoburnAgencies,lnc.,431 Greenwich 
St., 212-966-2130 

DIALIGHT CORP .. 435 Monterey, Palatine, III. 60057 
DIAL TRON CORP., 203 Harrison PI., Brooklyn, N.Y. 11237 , Tel: 

212-497-7600, TWX: 212-366-5420; Sis. Mgr: J.L. 
Wei I .... FSC No. 96312 

*1lIAMOND vulcanized fibre - Budd Company 
DIAMOND ANTENNA & MICROWAVE CORP., 35 River St., 

Winchester, Mass. 01890, Tel: 617-729-5500, TWX: 
710-348-1066 ..... F5C No. 01882 

DIAMOND COILS, INC., 540 39th St., Union City, N.J_ 07087, 
Tel: 201-867-6797; Sis. Mgr: S.G. Lorelli 

*DIAMOND GRIP terminals & splices - Amp Inc. 
DIAMOND INDS., INC" 540 39th St., Union City, N.J., Tel: 201-

867-6797; Sis. Mgr: S.G. Lorelli 
DIAMOND REPEATER CO.;55 Main St., Madison,N.J.07940, Tel: 

201-377-8880, TWX: 710-986-8501; Sis. Mgr: R.R. 
Erickson 

- - - - - - - -Advertisement- - - - - - - -
Uata&lelegrapn coupling repeaters. upera· 
tional modes, determined by external con
nections, include single-line, HDX, FOX, 
HUB, inverse neutral, line/computer I and 
computer/line. 

Solid-state data & teleprinter drivers and solid
state relays with complete input/output iso
lation. Wide speed range, 

Signal operated motor controls, remotely op
erated switchers, face-plate distributors, 
specialized P?wer supplies, etc. 

Teleprinters for export. 

Cable Address - Diamond - TWX 710-986-
8501, N.Y. 

DIAMOND SHAMROCK CHEMICAL CO., Resinous Prods. Div., 
175 Schuyler Ave., N. Arlington, N.J. 07032, Tel: 
201-484-8400, TWX: 710-995-4763; Sis. Mgr: R. 
Weber ...... FSC No. 07812 

DIAMONITE PRODUCTS MFG. CO., Div. U.S. Ceramic Tile Co., 
Shreve, Ohio 44676, Tel: 216-567-4211; Sis. Mgr: 
R.C. Mulligan 

*1lIAZO-JET print machine - Rotolite Sales Corp. 
*DIe digital integrated circuit test systems - Avien Inc. 
*DICE CUBE relay - Hi-G, Inc. 
DICE, J.W. CO., 16 Highwood Ave., Englewood, N.J., .lei: 201-

569-0471; Pres: M. Strain ..... FSC No. '15231 
DICKSON ELCTRNS. CORP., Box 1390, Scottsdale, Ariz. 85252, 

Tel: 602-947-2231, TWX: 910-950-1292; Sis. Mgr: 
C. Seeger ..... FSC No. 12954 

* DICO all prods.- Diamond Antenna & Microwave Corp. 
* DICTAFILM dictating machine- Miles Reproducer Co. 
DICTOGRAPH PRODUCTS, INC.,Shelter Rock La., Uanbury, Conn. 

06810, Tel: 203-744-1900; Sis. Mgr: R.R. Giller 
DIE-MATE CORP., 9230 Chestnut St., Franklin Pk., III. 60131, 

Tel: 312-455-4950; Sis. Mgr: E.B. Tate 
DIEBEL MFG. CO., 6505 Oakton St., Morton Grove, 111.60053, 

Tel: 312-463-3100; Sis. Mgr: R. Millar 
• DIEHL DIV. - See Singer Co., Diehl Div. 
*DIEKUT STlK-ON5 drafting aids - Bishop Graphics, Inc. 
DIELECTRIC MATERIALS CO.,1811 W.Bryn Mawr Ave.,Chicago, 

III. 60626, Tel: 312-561-6891; Sis. Mgr: H.D.lsen
berg ..... FSC No. 72622 

DIETZ DESIGN, INC., 100 Electronics Pkwy., Belton, Mo. 64012, 
Tel: 816-345-4911, TWX: 910-777-7058; Sis. Mgr: 
R.G. White ..... FSC No. 93652 

DIETZ, HENRY G. CO., INC., 14-26 28th Ave., Long Island City, 
N.Y. 11102, Tel: (212) RA 6-3347; Sis. Mgr: H. 
Dietz ..... FSC No. 96502 

DIETZGEN, EUGENE CO., 2425 N. Sheffield Ave., Chicago, III. 
60614, Tel: 312-549-3300, V.P. Mktg. & Sis: W.C. 
Oietzgen 

*DIFFERATIO trimmers ... Digilog Electronics, Corp. 
* DIFFUZOR FURNACE diffusion furnace - BTU Engrg. Corp. 
*1lIFUS small fuses - Electrey, S,A. 
*DIGI BITS digital logic modules - Tech Serv, Inc. 
*DIGI-CLOCK decade timer - Veeder-Root 
*DIGI-CON totalizing counters - Veeder-Root 
*DIGI-COUNTER digital counter - Keltron Corp. 
DIGI-DATA CORP., 4315 BaltimoreAve.,Bladensburg, Md. 20710, 

Tel: 301-277-9378; Mktg. Mgr: G.R. Eakins 
*DIGI-FLEX predetermining counter - Veeder-Root 
* DIGI-KLIPS printed circuit connectors - Components Corp. 
*DlGI .. LOCK position control system - Sequential Information 
* OIGI-MARK electronic frequency counter -,Chadwick-Helmuth 
*1lIGI-MASTER electronic cO'Jnters - Veeder - Root 
*1lIGI-MET digital meteorological transducer - Control Equip. 
*OIGI-POINT position measurement ... Tyco Instrument Oiv. 
*1lIGI-PRINTER digital printer - Keltron Corp. 
* DIGI-PROBE pulse & logic detection & analysis- Teleproducts 
*DIGl-SHAFT solid state shaft ,'. Computer Conversions Corp. 
* DIGI- TEMP digital temp indicator - Westronics, Inc. 
*DIGI-VOLT programmed voltage source -Compu T~k 
DIGIAC CORP., Ames Ct., Plainview, N.Y. 11803, Tel: (516) GE 

3-7800; Sis .. Mgr: V. Randazzo ..... FSC 18038 
*1lIGICARD i/c packaging - Digitronics Corporation 
*DIGICATOR digital readouts & decoder/drivers - Discon Corp_ 
*1lIGICHEK digital logic analyzers - Applied Control Co. 
*DIGICHI<ON di'gital clock - Aerospace Kesearch/lnc. 
*1lIGICORD ph meter - Photovolt Corp. 
*1lIGIDAPTER digital voltmeter - Abbey Electronics Div. 

3014 

• DIGILOG ELCTRNS. CORP., 701G Third Ave., N., Seattle, Wash. 
98109, Tel: 206-284-6811, TWX: 910-444-1665; Sis. Mgr: 
D. C. Hoos ........ FSC No_ 27626 ........................ : ................ Pg. 2465 

Alas Anchorage, R. Merritt Co., 826 Whitney Rd., 907-
272-5231 

Ariz Scottsdale, Dorton Enterprises, Inc., Box 1297,602-

Cal 
946-6213 

Mt. View, Daniels-Padgett Assocs., 2620 Bayshore 
Frontage Rd., 415-969-1700 

Tarzana" R. Capell Co., Box 723, 213-987-2233 
Colo Denver, D,aniels·Padgett Assocs., 2512S.University 

Fla 

Ind 

Blvd_, 303-777-0046 
Orlando, W.R. Lehmann Co., 1010 Executive Center 

Dr., 305-841-4901 
Ft. Wayne, McDonald Sales Co., 227 S. Cornell Cir., 

219-745-9214 
Mass Braintree, Bordewieck En~rg. Sales Co., 221 Grove 

NY 
St., 617-843-0845 

Mt. Vernon, Friedman-Smith Elctrn. Sales, 519 S. 
Fifth Ave., 914-664-4866 

Rochester, W.A. Franklin Sales Corp., 21 Winhurst 
Dr., 315-446-1120 

Syracuse, W.A. Franklin Sales Corp., Two Standish 
T err., 315-446-1120 

Whitesboro, W,A. Franklin Sis., 42 Glenridge Rd., 
315-736-5356 

Ohio Dayton, Phillips Co., Box 2205, 513-293-7940 
are Portland, R. Merritt Co., 2035 Southwest 58th Ave., 

Tex 

Va 

503-292-8162 
Dallas, Engineers Int'I.Co., Box 35601, 214-352-

2666 
Annandale l T. Davis Marketers, Inc., 4210 Daniels 

Ave., 703-941-2313 
Wash Seattle, R. Merritt Co., 1320 Prospect St., 206-682-

7337 
FOR: Can, Montreal, Que., Lake Engrg .. Co., Ltd., 3380 

Toupin, 514-331-4884 
Can, Scarborough, Ont., lake Engrg. Co., ltd., 

123 Manville Rd., 416-751-5983 
*1lIGIMETER digital voltmeter - Abbey Electronics Div. 
*DIGIMOTOR step motor - Ledex, Inc. 
*1JIGIPRINTER digital recording voltmeter - Abbey Elctrns., 
*DIGISEC motion encoders - Wayne-George Co. 
* DIGISEE optical encoders -Itek Corp. 
*1lIGISWITCH switch - Digitran Co. 
*1lIGIT-MATIC digital printers - Victor Comptometer Corp. 
DIGITAL DATA SYSTEMS, 18819 Bryant St., Northridge, Calif., 

Tel: 213-886-5711; Pres: D.R.Juilts ..... FSC3!027 
- - •• - • - -Advertisement- - - - - - -

input data 
input data 
input data 
input data 

DATA ACQUISITON SYSTEMS 
output data 

DIGITAL DEVELOPMENT CORP., 5575 Kearny Villa Rd., San 
Diego, Calif" Tel: 714-278-9920; Sis. Mgr: B. Tate 

• DIGITAL DEVICES DIV., Tyco Labs., Inc., 200 Michael Dr., Syosset, 
N. V.11791, Tel: 516 - 921-2400, TWX: 510-221-2187; Sis. Mgr: 
P. A. Bauer ....................................................................... Pg. 1162 

Cal Los Angeles, Costello, Little & Co., 8737 Venice 
Blvd., 213-870-5951 

Palo Alto, Costello, Little & Co., 575 Middlefield 
Rd., 415-321-3745 

Colo Littleton, Cropley, Inc., 1523 E. Easter Cir., 303-

III 

Md 

279-4231 
Addison, E. Stemm, Inc., !7 West 480 Lake St., 

312-279-2440 
Laurel, J.J. Wild, Inc., 380 Main St., 301-776-7670 

Mass Needham, J.J. Wi Id, Inc., 570 Hillside Ave., 617-444-
2366 

Minn S1. Paul, De Beck Assoc., 2119 Grand Ave., 612· 

NJ 
NY 

690-1557 
Ramsey, J.J. Wild, Inc., Box 300, 201-327-4244 
Hastings on Hudson, J.J. Wild, Inc., Box 266, 914-

963-3803 
Jericho, J.J. Wi Id, 400 Jericho Tpke, 516-921-7100 

Ohio Dayton, Tower Engrg. Co" 2801 Far Hills Ave., 

Tex 

513-298-1491 
Southampton, J.J. Wild, Inc" 80 Second St., 215-

357-6645 
Dallas, Costello, Little & Co., 2653 Tarna Dr., 214-. 

247-3291 
EXP: Conn, Stamford, Dage Corp., 757 Main St., 203-324-

3m 
DIGITAL ELCTRNS"" INC., Ames Ct., Plainview, N.Y. 11803, 

Tel: (516) GE 3-7800; Sis. Mgr: V. Randazzo ..... 
FSC No. 18038 

- - - - • - .' -Advertisement- • - - - - - -
We have a new name, expanded product line, 
and ,manufacturing capabi lities. For informa
tion concerning Pulse Generators, Power 
Supplies l Printed Circuit Board etching and 
manufacturing I Technician Training in digital 
and computer repair I cail" Oigiac. 

• DIGITAL EQUIP. CORP., 146 Main SI., Maynard, Mass. 01754, 
Tel: 617 - 897-5111, TWX: 710-347-0212; Sis. Mgr: T. G. Johnson 
... : .... FSC No. 15476 ............... .. .................................. Pg_ 777 

Ala HuntSVille, 3322 Mem. Pkwy" S.W" 205-881-7730 
Cal Anaheim, 801 E. Ball Rd., 714-776-6932 

Colo 
Conn' 
Fla 
Ga 
III 
Md 

Palo Alto, 560 San Antonio Rd., 415-326-5640 
W. Los Angeles, 2002 Cotner Ave., 213-419-3791 
Denver, 2305 S. Cillorado Blvd., 303-751-3332 
New Haven, 129 College St" 203-777-5796 
Cocoa, 412 High Point Dr., 305-632-9283 
Atlanta, 1700 Commerce Dr., N.W., 404-351-2822 
Des Plaines, 69 N.Broadway, 312-299-0144' 
College Pk., 7100 Baltimore Blvd., 301-779c1100 

II- Trade Name-See Mfr. LIsting 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 
Mass Cambridge,899 Main ,t., 611-491-6130 

Maynard,146 Main St., 617-897-5111 
Mich Ann Arbor,3853 Research Pk. Dr., 313-761-1150 
Minn Minnetonka, 15016 Minnetonka Ind. Rd., 612-935-1744 
NJ ~alisades ~k., 71 Grand Ave., 201-941-lU16 

Parsippany, 1259 Route 46, 201-335-3300 
Princeton, Rt. One & Emmons Dr., 609-452-2940 

NM Albuquerque, 6303 indian School Rd., N.E.,505-296-
5411 

NY Centereach, 1919 Middle Country Rd., 516-585-5410 
Rochester, 480 Clinton Ave.,. 5., 716-454~2000 

NC Carrboro, 131 E. Main St., 919-929-4095 
Willoughby, 35104 Euclid Ave" 216-946-8484 

Ohi.o Dayton, 3101 Kettering Blvd., 513-299-7377 
Pa Pittsburgh, 400 Penn Center Blvd., 412-243-8500 

Wayne, 1100 W. Valley Rd" 215-687-1405 
Tenn Knoxville, 5731 Lyons View Dr., S.W., 615-588-

6571 
Tex Dallas, 1625 W. Mockingbird La., 214-638-4880 

Houston, 3417 Milam St., 713-524-2961 
Utah Salt Lake. City, 431 South 3rd E., 801-328-9838 
Wash Bellevue, 1521 130th N.E., 206-454-4058 

• DIGITAL INSTRS., INC., 13735 Victory Blvd., Van Nuys, Calif. 
91401, Tel: 213 - 988-3450; Sis. Mgr: B. Kelly ................ Pg. 778 

Gal Los Angeles, Digital. Instrs~1 Inc" 13735 Victory 
Blvd., 213-988-3450 

III Chicago, Audio Sound Sis. Co., 2535 N.AshlandAve., 
312-528-8422 

Des Plaines, Nelco Engrg., Box 343, 312-298-5788 
Mass Acton, New England Elctrn. Camps., 700 Main St.t 

617-263-7566 
Minn Minneapolis, Kirkeby & Assoc., 821 2nd Ave., N., 

612.377 -3239 
NY Fayetteville, M. Hanson Assoc., 416 Franklin St., 

315-637-9601 
DIGITAL PRODS., 335 W. Seventh St., San Pedro, Calif., Tel: 

213-831-0351, TWX: 910-345-6796; Pres: U.H.Ran
som, Sr. 

DIGITAL PRODS. CORP., Electronic Data Sys., 4030 Northeast 
6th Ave., Ft. Lauderdale, Fla. 33308, Tel: 305-565-
5527; Sis. Mgr: 0.5. Wiper 

DIGITAL SENSORS, INC., Sub. Thomas & Betts Corp_, 4127 N. 
Figueroa St" Los Angeles, Calif. 90065, Tel: 213-
223-2331, TWX: 910-321-3938; Sis. Mgr: M.M. 
Musselman ..... FSC No. 15912 

*DIGITAMP ampere hour meters - Selectronics Ltd. 
*OIGITEC digital test equipment ~ United Systems Corp. 
* 01 GITEMP digital temp. indicators -Instrulab l Inc. 
* DIGITIZERS analog-to-digital encoders-Coleman Engrg. Co. 
*1lIGITRAK Signal tracking deVice - Edo Western Corporation 

• DIGITRAN CO., Div. Endevco Corp_, 855 S. Arroyo Pkwy., Pasa
dena, Calif. 91105, Tel: 213 - 449-3110; Sis. Mgr: R. N. Alexander 
.. ...... FSC No. 07126 ............................................... Pgs. 2713-2715 

Ala Huntsville, Beacon Elctrn. Assocs., Box 3127, 205-
536-5065 

Ariz Pl1oenix, Brooks Feeger Assoc., 4710 North 16th 

Cal 
Colo 

Fla 

Ga 

III 

Ind 

St., 602c264-6536' 
Los Altos, Shannon Assoc., I FirstSt.,415-941-2217 
Denver, Brooks Feeger Assoc., 1309 S. Inca St., 

303-744-3301 
Ft. Lauderdale, Beacon Eletrn. Assocs., Box 10212, 

305-564-4298 
Maitland, Beacon Elctn. Assocs., Box 1278,305-647-

3498 
Atlanta, Beacon Elctrn. Assoc., 2285 Peachtree Rd., 

N. E., 404-351-3654 
Chicago, Sci'entitic Sis. Corp., 7132 N. Harlem Ave., 

312-775-7595 
Ft. Wayne, R.O. Whitesell & Assocs., 203 W. Wayne 

St" 219-143-4411 
Indianapolis, R.O. Whitesell & Assocs., 6620 E. 

Washington St., 1317) FL 9-5374 
Iowa Cedar Rapids, H.R. Brown Sales Co.,3400 Indian Rd., 

Ky 

Md 

S.E.,319-366-0635 
Louisville, R.O, Whitesell & Assocs./3620 Lexington 

Rd., 502-893-7303 
Rockville, Biechler Assocs H Inc.J 822 Baltimore 

Rd., 301-762-6210 
Silver Spring, Mil/lnc" 817 Silver Spring Ave.,301-

585-6141 
Towson, Biechler Assocs.,lnc.,202W,Pennsylvania 

Ave., 301-825-8222 
Mass Auburndale, Digitran Co., Box 78, 617-969-8806 
Mich Benton Harbor, R.O. Whitesell & Assocs., 303 

Fidelity Bldg., 616-927-2041 
Southfield, R.O. Whitesell &Assoc.,25100 Evergreen 

Rd., 313-358-2020 
Mino Minneapolist Scientific Sales Corp" 5100 Edina Ind. 

Mo 

NM 

NY 

NC 

Blvd., 612-941-2215 
St. Charles, Buse Sis. Co., 212 N. Second St., 314-

723-1010 
Albuquerque, Brooks Feeger Assoc.,1238 Ortiz,S.E., 

505-268-387 
Bayside, Digitran Co., 15-20 202nd St., 201-273-

6140 
Rochester, Telesco-Messina, Inc., 3254 Winton Rd., 

5.,716-275-9200 
Vestal, Telesco-Messina, Inc., 609 Harvard St., 607· 

729-6339 
Jamestown, Beacon Elctrns. Assocs" 305 Greenway 

St., 919-454-1919 
Ohio Cincinnati, R.O. White'sell & Assocs., 1112W. Gal-

Ore 

braith,513-521-2290 
Cleveland, R.O. Whitesell & Assocs., 21139 Lorain 

Ave" 216-333-2585 
Dayton, R.O. Whitesell & Assocs., 4133 S. Dixie 

Ave., 513-298-9546 
Beaverton, Arneson Assocs., 200 N.E. Canyon Rd., 

503-646-3416 

eem/1969 



• •• including Federal Supply Codes (FSC) where available DIG· DOW 

Narberth, Biechler Assocs., Inc., Box 414, 215-667- Mich Birmingham, EleCtro-Mation Assocs., 1137 Cole 
1827 St., (313) MI 7-2480 

Philadelphia, Biec.ler Assoc., Inc., 215-925-3799 Minn Minneapolis, Olson Engr. & Sis. Corp., 5533Warden 

Pa 

Pittsburgh, R.O. Whitesell & Assocs.,201 PennCtr., Ave •• 612-929-7979 

Tex 
Blvd., 412-242-0100 Mo St. LouiS, Palatine Engrg., 2050 Woodson Rd;, 314-

Dallas, Allied Components, Inc., 10468 E.Northwest 426-7055 
Hwy" (214) DI 8-6660 NY Great Neck, Scientinc Sys. Sis. Corp., 376 Great 

Houston,. Allied Components, Inc., 6400 W. Park Neck Rd., (516) HN 6-0053 
Dr., '713-182-5406 Hicksvi lie, Salsbury Assocs., 331 W. John St., 516-

Utah Salt Lake City, Brooks Feeger Assoc., Zenith 761 938-1080 

- - - - - - -Advertisement..:. - .'. - -..;
Doric digital voltmeters and transducer diff, 
amplifiers, oriented to low-level microvolt 
rrleasurements, espec. for transducer usage. 
OPtimized for bench or systems use. A dozen 
conditioning and 1/0 plug-ins. Strain gage 
transducer, thermocouple, plat. resistance 
readout. Five digits, .Ol~o, 1 microvolt, ZO 
per second, BCD out., single or multi-range, 
ratios, 1 gigohm, 120 db CMR, integ. circuits, 
integ. technique, $800-1500 price. Amplifier 

. includes bridge supply, wideband, contin •. gain, 
S175. 

Wash Seattle, Arneson Assocs., 5950 6th Ave.,S.,Z06-76Z- NC Greensboro, Grady Duckett 515. Co .• Box 22002 
7664 Ohio Dayton, Ashby Assocs., Inc., 4130 Linden Ave., 513-

DIGITROL SYSTEMS, INC., W. Main St., Amenia, N.Y .IZ501, Tel: Z52-5627 
914-677-8070; 515. Mgr: D.L. Fitts Tex Dallas, R.R. Thomas Co., 8616 N.W. Plaza Dr., 

• DIGITRONIC welding control- Weltronic Co. .214-363-8591 
DIGITRONICS CORP" 1 Albertson Ave., Albertson, N.Y. 11507, Wash Bellevue, A. Smith Co., 405 166th,' S.E., Z06-745- DORMEYER INDS.,3418 MilwaukeeAve.,Chicago, 11I.60641,Pres: 

Tel: 516-484-1000, TWX: 510-223-0607; Sis. Mgr: 6770 A.F. Dormeyer 
G. Ennslin ..... FSC No. 04643 EXP: NY, New York, Technitron, Inc., 41 West 57th St., DORNE & MARGOLIN, INC., 2950 Veterans Memorial Hwy" 

*DIGITURN numerical measuring sys. - Ferra,lti-Packard Ltd. (212) PL 8-2790 BOhemia, N.~., lei: ,16-,H,-4UUU, IWX: ,IU-UH-
*DIGIVAC S/G vacuum readout tube - Wagner ~Iectric t;orp. DISPLAY CONTROL DIV., Luminator, Inc., P.O. Box Z78, Plano, 6502; V.P. Sis: F.P. Carr, Jr ...... FSC No. 85226 
*DILECTO laminates - Budd Company Tex. 75074, Tel: (214) AD 5-8307, Div. Mgr: J.K. *OOROIDAL coils - Cambridge Thermionic 

Keeth ..... FSC No. 76033 DORSETT ELCTRNS., Div. Labarge, Inc., P.O. Box 36, Tulsa, 
• DILECTRIX CORP., 69 Allen Blvd., Farmingdale, N. Y. 11735 Okla. 74101, Tel': (918) TE 6-5501; Sis. Mgr: H • 

.......................... ; ....................................................................... Pg. 1579 • DISPLAY DEVICES, INC., 292B Nebraska Ave., Santa Monica Daly ..... FSC No. 07618 
Cal Los Angeles,C.D. LaMor .. , 2433 Birkdale St.,213- Calif. 90404, Tel: 213·393·0385; Sis. Mgr: R. C. Ross ........ FS~C ~UOU~LIc./~U~~L~ ~ackage tor <-part epox.es - Haroman .nc. 

22~-5666 No. 26107 .............................................................................. Pg. 1181 *DOUBLE DELTA fluorocarbon seal - Shamban W.S. & Co. 
Van Nuys, Fralock Div., 15441 Cabrito Rd., 213- Ariz PhoeniX, Circle Sis. Co., Box 2626, 602-967-1044' *DOUBLE-WIPE switch - Switchcraft Inc. 

6713 Cal Los Angeles, Cutlass Eletrns., 8631 Truxton St., DOUGLAS ELCTRNS., INC., 718 Marina Blvd., San Leandro,Calil. 
781-6666 213-716-6476 94577, Tel: 415-483-8770; Sis. Mgr: C. Pennebaker 

Atlanta, Industrial Tape & Supply, 1236 Logan Cir., Santa Clara, Nova-Tronix, 1659 Scott Blvd., 408- • DOUGLAS MICROWAVE CO., Div. Struthers Elctrns. Corp., Rail· 
404-351-3190 243-9530 road PI., Mamaroneck, N. Y. 10543, Tel: (914) OW 8-3000; Sis. 

Ga 

Mass Peabody, Huse Liberty/IWI, Lynnfield St., 617-531- Fla Orlando, Scott & Assocs., Inc., Box 20341, 305- Mgr: W. R. Clayton ........ FSC No. 00341 .............. Pgs. 1658, 1659 
7100 841-4840 EXP: NY, New York, B. Freudenberg,·lnc., 50 Rockefeller 

Somerville, Ayer Sis., 210 Highland Ave., 617-491- Md Tows300nl'-8Kzr8a_ft58E3Is,trn. Sis., Inc., 510 Woodbine Ave., Plaza, 12W I'L l-nJU 
2135 - FOR: Cani Ottawa, Ont., Whittaker Elctrns., Ltd., 42 

Woburn, E.B. Beach Co., 15 Crane St.,617-935-3150 Mass Brookline, A. Hubert Assoc., Box 143,617-262-0027 Howden Ave., ~13-224-1221 
N. Bergen, Electrical Insulation Sis., 1435 51st St., Minn St. Paul, E. Hoffman Co., 1573 Selby Ave., 612-645- • DOUGLAS RANDALL, INC., Sub. WaHer Kidde & Co., Inc., 6 Paw· 

201-864-2376 . 4662 caluckAve., Westerly, R.I. 02891, Tel: 203·5911-1750; Sis. Mgr: 
NJ 

Ohio Chagrin Falls, Electrolock, Inc., Box 368, 216-247- Mo St. Louis, Aerotronics, Inc., Box 6326, Lambert ·E. J. Goehring ............................................................ Pgs. 2220·2222 
4245'· Fld.,314-426-4060 Ala HuntSVille, Powertronics Assocs., Box 3384, 205-

Dallas, K&L Distributing, 5521 Maple, (214) ME 1- NY Grea4t8N2~9c3kloE.R.A., Inc., 330 Great Neck Rd., 516- 852-6347 . 
0566 < Cal Los Altos, P.rsons Co., One FirstSt.,415-941-4745 

Tex 

FOR: Can, Cooksville, Ont., Dodge Fibers of Canada, NC Winston Salem, Dula Assoc, Box 5316,919-723-4205 Woodland Hills, Interstate Mktg. Assocs., 22030 
3214 Lenworth Dr. Pa Radnor W H Cordray Sis Co One Radnor Sta Ventura Blvd •• 213-883-7606 

EXP: NY, New York, J.F. Rizzo Co., Empire State Bldg., . Tef: 878-3731 .., ., Fla St. Petersburg, Lynch Gentry Assocs., 6646 Central 
(212) PE 6-0398 . Tex Dallas, Carey & Asso.cs., Inc., 725 Preston Forest Ave., 813-347-5131 . 

DILECTRON DIV., Bestran Corp., 2669 S. Myrtle Ave., Monrovia," Shpg. Ctr., 214-361-6234 III Chicago, Ropek-Cahill, Inc., 5439 W. Division St., 
Calif. 91016, Tel: 213-446-6195, TWX: 910-582-3210; Houston, Carey & Assocs., Inc., 3315 West 12th St., 312-281-7292 
Sis. Mgr: A.E. Neuhauser 113-869-3623 Ind Indianapolis, Reichold Assocs., 3520 Dudley Ave., 

DILLON, W.C. & CO., INC., 14620-EPKeswickSt., Van Nuys 340, 317-783-1178 
Calif., Tel: (213) ST 5-3168, TWX: 910-495-1807; *DISTAT liquid level sys. - I rans-!>omcs, Inc. Md. Timonium, Barnhill &Assocs.,lnc.,1931Greenspring 
'515. Mgr: G.A. Dillon ..... FSC No. 17885 DIT-MCO INTERNATIONAL, Div. Xebec Corp., 5612 Brighton Dr., 301-252-5610 

DIMCO-GRAY CO., 207 East 6th St., Dayton, Ohio 45402, Sis. Terr., Kansas City, Mo. 64130, Tel: 816-363-6288; Mass S. Weymouth, R.F.Duffy & Assocs., 4.9 Century Kd., 
Mgr: C.F. Dearth Sis. Mgr: H.F. Teague ..... FSC No. 03438 617-335-7724 

* DIMENSI-FONES headphones- Permoflux Corp. *DITRAN aid CO,lYerters - Clifto,1 Mich Grand Rapids, Reichold Assocs., 14 Weston St.,S.E .. 
DIMENSIONAL CONTROL MACHINERY CO.,P.0.Box504,Salem, DITRAN CORP., Div. Clifton, 25 Adams St., ~urlil1gton, Mass. 616-459-4445 

OhiO, .Tel: 216-337-3485; Sis. Mgr: L.E. Lance 01803, Tel: 617-272-6210 Mo Hazlewood, J.C. Mankus Assoc .• 400 Brooks La .• 
• DIMIE capacitors-Dearborn Elctrns., Inc. DITTMORE-FREIMUTH CORP., 2517 E. Norwich St., Milwaukee, 314-731-4334 
DIMPLE. speaker magnets - Thomas & Skinner, Inc. Wisc. 53207, Tel: 414-483-5100; Pres: R.R. Freimuth NY Great Neck, F. Tylinski Co., 338 Northern Blvd .• 
*DIONIC semiconductor process - Motorola Semiconductor ..... FSC No. 97188 (516) HN 6-9070 . 
*DIOTESTOR circuit tester - Britec Ltd. * DIVCO all prods.- Division Lead Co. Rochester, M.C. Matthews Co., Box 612,116-271-
* DIP-PAK peelable plastic coating - Fidelity Chemical Prods. 2143 
• DIPATAN dipped epoxy capacitors-Components, Inc. • DIVERSIFIED ELCTRNS. CO. INC., 154 San Lazaro Ave., Sunny NC Raleigh, Powertronics Assocs., 2454 Medway Dr., 
*DIPATAN dipped epoxy solid tantalum capacitors - Components vale, Calif. 94086, Tel: 408 -738-3911; Sis. Mgr: F. D. Brand 919-834-6947 
• DIPLIN hybrid linear circuits-Welwyn Elec., Ltd. .. ................................................................................................ Pg. 191~ Ohio Parma, M.C. Matthews Co., 6917 Regency Dr., 216-
DIPLOHMATIC DIV., H. Levinson Co., 1211 E. Denny Way, Seattle, DIVERSIFIED ELCTRNS., INC., P.O. Box 6231, Evansville, Ind. 843-6649 

Wash., Tel: 206-j23-,100, IWX: 910-444-21'4; 47712, Tel: 812-424-2288; Sis. Mgr: R.J.Dreier Pa GlenSide, Elcom, Inc., 130 S. Easton Rd., 215-885-
Sis. Mgr: H. Levinson DIVERSIFIED POWER CO., INC., 15223 GrevilleaAve., Lawndale, 1325 

• DIPLOIT cable- Dielectric Materials Co. Calif. 90260, Tel: 213-772-1381; Sis. Mgr: B. Clark FOR: Can, Willowdale, Ont., F.P. Taylor, Ltd., 12 Howard 
* DIP LOG hybrid digital circuits- Welwyn Elec., Ltd. • .... FSC No. 28819 Dr., 416-222-6924 
* DIRECTRON selenium rectifiers-Sanford Miller Corp. f'DIVIDOHM resistors - Ohmite Manufacturing Co. DOW CHEMICAL CO., Midland, Mich. 48640, Tel: 517-636-
*DIREK READ bridges - General Electric. Co. DIVISION LEAD CO., 7742 West 61stPI., Summit,lIl. 60501, Tel: 1000; Sis. Mgr: F.K. Quigley 

. (312) RE 5-8600 • DOW CORNING CORP., Midland, Mich. 48640, Tel: 517 - 636· 
• DISC INSTRUMENTS, INC., 2701 S. Halladay St., Santa Ana . ' 8940, TWX: 517-636·8884.; Sis. Mgr: L. A. Tei.hlhesen ......... . 

Calif. 9270.5, Tel: 714· 549-0343, TWX: 714-546·0434;. Pr!~· DIXIE BOLT threaded mounting studs-AerOsPace Knob CMo'" .......... , ........................................................................... Pgs. 1580·1583 
W. L. PerrIDe ........................................................................ Pg. 779 DIXIE DIAMOND TOOL CO., I NC.,6875 Southwest 81st St., .am., Cal Alhambra, 3033 W. Mission St., 213-289-5186 

Mich Farmington, Carter, McCormic & Peirce, Inc., Fla. 33143, Tel:305-665-1123;Sls.Mgr:E.J.Marcus Burlingame, 1849 Bayshore Blvd., 415-692-04SO 
23995 Freeway Pk. Dr. PIXON C.ORP., Metacol11 Ave., Bristol, R.I. 02809, Tel: 401-253- Ga Atlanta, 1948 Monroe Dr., N.E., 404-876-1005 

NY Buffalo, Good Counting Instrs., 17 High Pk. Blvd., 1500; Pres: J.M. Feeley III Chicago, 3525 W. Peterson Rd., 312-539-8200 
716-834-3333 DIXON SINTALOY, INC., 535 Hope St., Stamtord, Conn. 06906, Md Silver Spring, 855516th St., 301-588-3222 

Ohio Cleveland, Carter, McCormic & Peirce, Inc., 3691 • Tel: 203-348-3764 Mass Boston, 886 Washington. St., 617-326-87SO 
Lee Rd., 216-921-1360 DIXSON, INC., P.O. Box 1449, Grand Junction, Colo. 81501, Tel: NJ Englewood Cliffs, 401 Sylvan Ave .• 201-567-4960 

Dayton, Carter, McCormic & Peirce, Inc., 3406 N. 303-242-8863; Sis. Mgr: K. Rogers ..... FSC 06046 NY New York, 717 Fifth Ave., 212-688-61SO 
Main St;, 513-278-.5873 DO ALL CO., 254 N. Laurel Ave., Des Plaines, III. 60016, Tel: NC Greensboro, 1902 Lendew, 919-275-9709 

* DISC-O-TORQUE hydraulic disc clutches- Formsprag Co. ~12-824-1122; Sis. Mgr: Rothenberger ... FSC 08425 ~h.iO Cincinnati, 117SO Chesterdale Rd., 513-711.0900 
*DISCFILE memory system - Data Products Lo,p,. *DOCUFAX. facsimile ,systems - Alden Electronics Cleveland,3592 Lee Rd., 216-991-1900 

• DISCON. C.ORP., 1150 Northwest 70th St., Ft. Lauderdale, Fla. DOERR ELECTRIC CORP., 1201 S. Doerr Rd., Cedarburg, Wisc • 
33309, Tel: 305 - 933-4551; V.P. Mktg: F. E, Draper ........ FSC No.. 53012, Tel: 414-377-0500; Sis. IVIgr:J.H. Park ... .. 
25034 ............................ , .. ~ ..................................................... Pg. 11 Bi FSC No. 92940 

Ala Hazel Green, Grady Duckett,Sls. Co., Box 537, 205- DOLAN-JENNER INDS., INC., 10 Ingalis Ct., Melrose, Mass. 

Cal 
828-3415 Tel: .617-662-8200; Sis. Mgr,: B.J. Dolan 

Pasadena, TechniSales Co .• 3820 E. Colorado Blvd.,. *DOLFLEX enamels and compounds - John C. Dolph Co. 
213-792-5111 DOLIN METAL PRODUCTS, INC., 315 Lexington Ave., Brooklyn, 

San. FranCiSCO, Morse Assocs., 1721 Chestnut St., N.Y. 11216, Tel: 212-789-2525; Sis. Mgr: A. Gorlin 
415-567-6871 DOLINKO & WILKENS, INC., 1901-7 SUmmit Ave., Union City, 

Conn Waterbury, Astro Tek Assocs., 18 DianeT err .,203- N.J. 07087, Tel: 201.867-6630; Sis. Mgr: L. Dolinko 
753-4129 DOLPH, JOHN C. CO., New Rd., Monmouth Junction, N.J. 08852, 

Washington, Scientific Sys. Sis. Corp., 7705 Georgia Tel: (2011 DA 9-2333; Sis. Mgr: J.D. Mayes 
. Ave., N.W., 202-726-4161 . - . DON MAR PRODS., INC., Box 10125, Denver, Colo. 80210, Tel: 

St. Petersburg, Orbe.Jnc., 4110 Central Ave., 813- 303-935-4676; Sis. Mgr: E.B. Koch ..... FSC 03431 
894-0687 DONNELLY MFG. CO., P.O. Box 71, Waltham, Mass. 02154, Tel: 

DC 

Fla 

Ga Atlanta, Grady Duckett 515. Co., Box 29067, 404- 617-893-5700; Vice Pres: W.E. Jones 

III 
451-3529 . . DONRAY PRODS. CO., 20980 St. Clair Ave., Cleveland.~Ohio 

Ch.icago, Olson Engr. & Sis. Corp., 1921 N. Harlem DORAN MFG. CO., 1033 Bader St., CinCinnati, Ohio 45225, Tel: 
Ave., 312-622-9171 513-681-5424; Sis. Mgr: Q.J. Gindele 

I<ans Overland P·k., Palatine Engr •. 515., 7520 West 63rd 
. St., 913-262-5643 . 

Mass LeXington, Astro rek Assocs •• 4 Percy Rd .. 617-
862-6424 

SEE PAGE 352 TO GET YOUR COPY OF THE RADID-ELECTRONIC MASTER 

*DORANIC reed relays - Douglas Randall, Inc. 
DORIC SCIENTIFIC CORP., 7969 Engineer Rd., San Diego, Calif. 

92111, 1el: 714-277-8421; Sis. Mgr: A. Frowiss 

Tex Dallas, Box 31006, Vickery Sta .• 214-368-1301 
• DOW·KEY CO., 2260 Industrial La., Broomfield, Colo. B0020, Tel: 

303 - 468·7303; Sis. Mgr: B. J. Washi.ko ........ FSC No. OD471 
............................................................................ Pg.. 900, 2718-2721 

Cal Arcadia, T. Lynch Co., 1125 Singingwood Dr., 213-
355-1753 

Hollywood, L. Grant Snyder Co" 1418 N. Highland 
. Ave., 213-469-6278 

Pacifica, JA. Butler Assocs., Box 1065, 415-359-
3215 

San Francisco, Electro Pacific, 2524 Franklin St., 
415-716-8582 

Colo Denver, Action Sis., 70 West 6th Ave., 3U3-222-

Ga 

III 

6056 
Atlanta, V A. McCorvey Co., 2187 Briarclitt I{d., 

N.E., 404-636-2502 
Chicago, Gassner & Clark Co., 6644 N. Western 

Ave., 312-764-6121 
Iowa Cedar Rapids, Snider Sis. Co., 2042 Franklin Ave., 

Md 
N.E., 319-362-4410 

Timonium, Barnhill. & Assocs., Inc., '1931 Green
spring Dr" 301-252-5610 

Mass Plainville, TeI<nis, 617-695-359.1 
Sudbury, J.Q. Neenan Assocs.,Box 203,617-893-0914 

3015 
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Mich DetrOit, Lectro Sis. Co., 16144 Wakenden, 313-532~ 

Mo 

NJ 

NY 

5725 
Kansas City, HA. Roes & Co., 2601 Cherry St., 

816-221-0866 
Riverton, Given Assocs., Box 183, 609-829-7249 
Teaneck, S. Fisher Sis. Co., 161 Cedar La., 201-

836-6661 
Glen Cove, G.G. Scott Co., 6 W. Stuart Dr., 516-

676-2088 
Rochester, J, Lazor Assocs,t Inc.t 39 Saginaw Ur., 

716-473-8337 
Ohio Cincinnati, Componentst Inc. t 11820 Knollsprings, 

513-721-2997 
Cleveland, Components, Inc., 7461 N. Linden La" 

216-842-2737 . 
Tex Dallas, W: Reese Assocs., Box 24410, 214-339-4280 
Wash Seattle, W,R. Lanphear Ca., Inc.,4031 Stone Way, N" 

206-633-4900 
FOR: Can, Downsview, Ont., Kaytronics Engrg., 1001 

Finch Ave., W., 416-638-5511 
Can, Montreal, Que., Kaytronics Engrg.,5800 Monk

land Ave., Ste. 4, 514-487.-3434 
*DRAGON rubber and friction tape - Okonite Co. 
• DRAKE MFG. CO., 4626 N. Olcott Ave., Harwood Hgts., III. 60656, 

Tel: 312·867-7227, TWX: 910·221·0236; V.P. Sis: J. Krutek 
........ FSC No. 72765 .......................................... Pgs. 1784, 1785 

Cal Hayward, Straube Assoc., 98W. Jackson, 415-783-
6750 

Menlo Park, Straube Assocs., Inc., 483 Wi Ilow Rd., 
415c323-2476 

Van Nuys, Penwarden Assocs., 14547 Titus St., 
213-782-4920 

Colo Boulder, Straube Assocs., Box 1649,303-443-8600 
Conn North Haven, Comp Rep Assoc., Inc., 14 Bowling 

Fla 

Ga 

III 

Ind 

Green Ave., 203-239-9762 
N. Miami, Winfield Elctrn. Sis. Co., 666 Northeast 

125th St., 305-751-5566 
Atlanta, Winfield/Southeast 2991-0 N. Druid Hills 

Rd., N.E., 404-636-3023 
Chicago, G. MeL. Cole Co., 6514 W. Higgins Rd., 

312-774-3535 
Ft. Wayne, W.W, Bieberich, Inc.,BOl Leesburg Rd., 

219-432-2537 
Kans Shawnee Mis,sion/ Koenig-Myers Assocs., Inc., Box 

374,913-432-8300 
Md Baltimore, Kaufholz Assoc., Box6232,301-488-6561 
Mass Needham, Comp Rep Assocs.,lnc.,l1l6GreatPlains 

Ave., 617-444-2484 
Mich Benton Harbor, Whitesell & Assoc., 303 Fidelity 

Bldg., 616-927-2041 
Southfield, Whitesell & Assoc.,25100Evergreen Rd., 

Tel: 358-2020 
Minn Minneapolis, C.E. Bohlig Co., Box 16095,612-922-

Mo 

NY 

7011 
Bridgeton, Koenig-Myers Assocs., Inc., 2721 Beloit 

Dr., 314-739-1655 
Alexander, B.H, Tollefson Assocs., Inc., Box 247 t 

716-591-1219 
E. Syracuse/ B.H. Tollefson Assocs., Box 147,315-

463-4507 
New York, H.F. Smith Co., 259 West 14th St., 212-

242-2398 
Rochester, B.H. Tollefson Assocs., Inc., 110 Aliens 

Creek Rd., 716-271-4141 
W. Winfield, B.H. Tollefson Assocs.,lnc., Box 142, 

315-866-4571 
Ohio Cleveland, Goory Sis. Co., 19555 Henry Rd., 216-331-

Pa 

Tex 
Utah 
Wash 

2055 
Newtown SQ., Kaufholz, Assocs., Box 227,215-356-

5000 . 
Pittsburgh, J. Podolny, 5912 Penn Ave., 412-441-

0800 
Dallas, Techno Assocs., Box 20544, 214c357-9213 
Morgan, Straube Assoc., RFD 1, 801-829-6448 
Seattle, F. Ha,ight Co., 3212 Eastlake Ave.,206-322-

1818 
Wise Madison, W.E. Uhalt, 150 S. Marquette, 608-244-

1623 
EXP: III, Ch'icago, E.D. Magnus & Assocs., Inc., 5715 N. 

Lincoln Ave., 312-334-1503 
FOR: Can, Toronto, Ont., Atlas Elctrns., Ltd., 50 Wingold 

Ave., 416-781-6174 
DRAKE, R.L. CO., 540 Richard St., Miamisburg, Ohio 45342, 

Tel: 513-866-2421; Sis. Mgr: J.V. Delaney 
• DRANETZ ENGRG. LABS. INC., 1233 North Ave., Plainfield, N. J. 

07062, Tel: 201 ·755·7080; Sis. Mgr: A. Dranetz ........ FSC No. 
23207 ..................................................................................... Pg. 1366 

Ala Huntsville, Reynolds& Assocs.,lnc./904 Bob Wall'ace 

Cal 
Ave" 205-536-1941 

N. Hollywood, Crown Elctrns., Box 4741, 213-877-
3550 

Conn Hamden, Instrument Consultants, Inc., 2381 Whitney 

Fla 

Ga 

III 

Ind 

Ave" 203-248-417.4 
Eau Gallie, Reynolds & Assocs.; Inc" Box 1043, 305-

727-3205 
Ft. Lauderdale, Reynolds & Assots., Inc., 161 South 

west 75th Ave., 305-581-66Jl 
Orlando, Reynolds & Assocs., Inc., Box 8877, 305-

424-3836 
Atlanta, Reynolds & Assocs.,lnc.,175 W, Wienca Rd., 

N.E.,404-252-5360 
Chicago, Megatek, Inc., 1915 N. Harlem Ave.,312-

889-1277 
Freeport, Megatek, Inc., Rte. 1,317-988-7002 

Mass Waban, Instruments Consulta'ntst Inc., Box 25,617-
969-9881 

Minn Minneapolis, Megatek, Inc., 6810 Irving Ave., S., 

NJ 
612-866-9769 

Ridgewood, Data-Rep Assocs., Inc., Box 645,201-
447-0660 

NY 

NC 

Ohio 

Pa 

Va 

Huntington Sta., Data-Rep Assocs., Inc., Box 164, 
516-423-7677 

Greensboro, Reynolds & Assocs., Jnc.,412 W. Market 
St" 919-275-3725 

Cleveland, Electro Sis. Assocs., 851 East 222nd St" 
216-261-5440 

Dayton, Electro Sis. Assocs., Overlook Branch, Box 
3122, 513-426-5551 

Pittsburgh, Electro Sis. Assocs., 201 Penn Ctr. 
Blvd., 412-371-9449 

Valley Forge,J.E. Cuesta & Co;,lnc.,215-265-5800 
Arl ington, Gans-Fryling, Inc., 2030 16th St., N., 703-

527-3262 
*DRAW-TEM P heat treating salts - Houghton & Co. 
* DRAWS-A-LOT coloring markers-Carters Ink Co. 
• DRESSEN-BARNES ELCTRNS. CORP., 2,50 N. Vinedo Ave., Pasa 

dena, Calif. 91107, Tel: 213·68),0643, TWX: 213·449·2556; 
Sis. Mgr: H. S. Woodward ........ FSC No. 94412 .... Pgs. 1906·1909 

Ala HuntSVille, Reynolds & Assoc., Inc., 904 Bob Wallace 
Ave., 205-536-1941 

Ariz PhoeniX, Williams-Assocs., 1110 E. McDowell Rd., 
602-254-6085 . 

Cal 

Colo 

Fla 

Ga 

Los Altos, P.K. Bennett, Box 1146,415-941-3623 
Pasadena, Dressen-Ba~nes Elctrns., 250 N. Vinedo, 

213-795-7731 
San Diego, Vistronics, 6158 Mission Gorge Rd., 714-

283-3946 
Denver, Williams-Assocs., Inc., 4971 Jackson St" 

303-388-4391 
Eau Gallie, Reynolds & Assocs., Box 1043,305-727-

3205 
Ft. Lauderdale, Reynolds & Assocs., 161 Southwest 

75th Ave., 305-581-6611 
Orlando, Reynolds & Assocs., Box 8877, 305-424-

3836 
Atlanta, Reynold & Assoc., Box 13173, Sta. K., 404-

876-0652 
Kans Overland Pk., Impala, Inc., 6917 West 76th St.,(913) 

Md 
NI 8-6901 

Wheaton, Eastronics, 2401 Blueridge Ave., 301-942-
2363 

Mass Bedford, D. Greene Org., Inc., Box 290,617-275-6400 
Mo Hazelwood, Impala, Inc., 47 Village Sq. Shpg. Ctr., 

NM 

NY 

Pa 

Tex 

314-831-5454 
Albuquerque, Williams-Assocs., 420 Washington, S. 

E., 505-255-1638 
Hartsdale, Component Sis. Corp., 221 E. Hartsdale 

Ave., 914-725-1050 
Lyons Falls, A & D Devices, Inc., Box 365,315-

348-6631 
Rochester, A&D Devices, Inc., 830 Linden Ave., 

716-586-8033 . 
Philadelphia, V.S. Malta Co., Box 4007, 215-836-

5122 
Dallas, Stevens Sis. Co., 2415 Valley View La,,214-

241-2574 
Utah Salt Lake City, Williams Assocs., Inc., 2469 S. Main 

St" 801-466-8709 
FOR: Can, Montreal, Que., Aeromotive Engrg. Prods., 

Ltd., 887 Montee De Liesse, 610-747-4781 
Can, Toronto, Ont"Aeromotive Engrg. Prods., Ltd" 

1912 Avenue Rd., 416-783-4288 
DRESSER CRANE HOIST & TOWER DIV., Dresser Inds., Inc., 

875 Michigan Ave" Columbus, Ohio 43215, Tel: 
614-299-2123, TWX: 810-482-1743; Mktg. Mgr: R. 
Q. Sioad ..... FSC No. 94488 

DREXEL DYNAMICS CORP., Maple Ave., Horsham, Pa. 19044 
DREXELBROOK ENGRG. CO., 600 Brooke Rd., GlenSide, Pa. 

19038, Tel: 215-885-2344; Sis. Mgr: D. Lightstone 
ORI-CLAVE CORP., 54 Kinkel St., Westbury, N.Y. 11590, Tel: 

516-333-2800; Sis. Mgr: A. Spencer 
* DRI-KOTE epoxy coating powders- Hysol Div. 
* DRI-LOK fluorescent ballasts-Jefferson Elec. 
*DRI-MARK pressure-sensitive decal - Meyercord Co. 
*DRI-SOLENOID solvent valve -Valcor Engineering Corp. 
DRIVER, WILBUR B. CO., Sub. Sylvania Elec. Prods., Inc., 1875 

McCarter Hwy., Newark, N.J. 07104, Tel: 201-482-
5550; Sis. Mgr: R. MacDonald ..... FSC No. 72005 

- - - - - - - -Advertisement- - - - - - - -
Mellers and mallufacturers of custom alloys 
in wire, ribbon, foil' and strip. Electrical 
resistance alloys, RODAR and other glass-to
metal sealing alloys. EVANOHMforprecision 
wire wound resistors. Vacuum tube alloys for 
anodes/ cathodes, leads and grids. Ductile 
Magnetic materials. Faci lities for hot and 
cold conversion of specialized alloys. 

DUDEK & BOCK SPRING MFG.CO.,4014W.Grand Ave., Chicago, 
III. 60651, Tel: 312-342-1020; Sis. Mgr: S.E. Wittek 

DU KANE CORP., 103 11th Ave"St. Charles, III. 60174, Tel: (3l2J 
. JU 4-2300; Sis. Mgr:H .M. Jane 

DU MONT ELECTRON TUBES, Div. Fairchild Camera.& Instr. 
Corp., 750 Bloomfield Ave., Clifton, N.J. 07015, 
Tel: 201-173-2000, TWX: 710-989-7149; Sis. Mgr: 
E. Swenarton ..... FSC No. 18178 

7iDUMAS resistivity equipment - ~emimetaJs, Inc. 
*DUMMY PLUG phone plugs - Switchcraft Inc. 
* DUMONT tubes - Dutrex Inds., Inc. 
DUMORE CO., 1300 17 St., Racine, Wic., Tel:414-633-8221; V.p. 

. Mktg: J.R. Bosley ..... FSC No. 18797 
• DUNCAN ELCTRNS., INC., 2865 Fairview Rd., Costa Mesa, Calif. 

92626, Tel: 714·545·8261, TWX: 910·595·1128; Mtkg. Mgr: 
R. E. Darringer ........ FSC No. 11534 .................................. Pg. 2468 
Ariz Phoenix, Southwest elm Engrg" lnc., 8341 North 

Cal 
7th St., 602-944-1521 

Costa Mesa, DUllcan Elctrns., Inc., 2865 Fairview 
Rd., 714-545-8261 

San Mateo, J. Pyle Co., 1611 Borel PI., 415-349-
1266 

Colo Denver, Waugaman Assocs./ Inc. t 2785 N. Speer, 
303-255-5000 

Conn New Haven, Gerber SIs. Co" Inc., Box 2911,203-

Fla 

III 

Md 

777-6279 
Ft. Lauderdale, Orbe, Inc., 4431 Northwest 13th Ct., 

305-584-4749 
Orlando, Orbe, Inc., Box 1717, 305-425-9004 
St. Petersburg, Orbe, Inc., Box 12136,813-894-0687 
Chicago/ Carison Elctrns. Sis. Co. I 7448 N. Harlem 

Ave" 312-174-0217 
RockVille, Biechler Assocs., Inc., 822 Baltimore 

Rd., 301-762-6210 
Towson, Biech ler As sacs., I nc.,202W. Pennsylvania 

Ave., 301-825-8222 . 
Mass E. Longmeadow, Gerber Sis. Co., Inc" Box 447, 

(413) LA 5-3059 
Waltham, Gerber Sis. Co" Inc" 176 Second Ave., 

617-891-8040 
Mich Grand Rapids, Elko Sis. Corp., 3119 Midland Dr., 

S.E., 616-949-1451 
Grosse Pointe Woods, Elko Sis. Corp., 970 N. 

Oxford, 313-884-7893 
Minn MinneapoliS, Carlson Elctrn. Sis. Co., 2500 -39th 

Ave., N.E., 612-788-4111 

Mo 

NJ 
NY 

St. Louis, H.arris-Hanson, Co., 28~4 S. Brentwood 
Blvd., 314-647-4350 
Kansas City, Harris-Hanson Co., 7916 Paseo St., 

816-444-9494 
Wayne, B.B. Taylor Corp.tBox 1233, 201-839-0444 
BaldWin, B.B. Taylor Corp., 2270 Grand Ave., 516-

223-8000 
Rochester, Reed Elctrns., 'Inc., 2815 Monroe Ave., 

716-473-2767 
Vestal, Reed Eletrns., I nc., Box 187,607-748'7391 

Ohio Cincinnati, Rockford Controls Ohio, Inc., 513-891-

Pa 

Tex 

5339 
Cleveland, Rockford Controls OhiO, Inc., 19001 Vi Ila

view Rd" 216-531-4841 
Dayton, Rockford Controls Ohio, Inc., 2077 Embury 

Pk. Rd., 513-274-1911 
Pittsburgh, Rockford Control s OhiO, Inc,,3550 Lake

ton Rd., 412-731-4600 
Dallas, R.R. Thomas Co./ 8616 Northwest Plaza Dr., 

214-363-8591 
Houston, R,R. Thomas Co., 713-644-2369 

Wash Seattle, C.L. Reeve Mktg. Assocs., Box 7087, 206-
542-5889 

*DUNCO relays - Struthers-Dunn Inc. 
DUNTON, M.W. CO., :150 Kinsley Ave.t Providence, R.I. 0290:1, 

Tel: 401-331-3600; Sis. Mgr: J.J. Carter 
* DUO III heat sealing machine- Thermatron 
*DUO DISC recording disc - Duotone Company 
*DUO-LOK impedance type, selt retained bolts' - I ridair Inds. 
*DUO/MET FILM capacitor film - Metallized Prods. Co. 
*DUO-TYNE connector - Amp Inc. 
* OUOLITE projectors-Kalart Co., Inc. 
*DUOPAK meter & sellsor - American Maclline IS.. Foundry Co. 
*DUOTAPE recording tapes - Duotone Company 
DUOTONE CO" INC" P.O. Box 814, S. Miami, Fla. 33143, Tel: 

305-665-1121; Sis. Mgr: S. Nester 
*DUOTROL pressure operated control - Autocon Industries 
*DUPLICART materials handling system - ~arry (;o,ltrols 
DU PONT CO., (U.K.) LTD, Freon Prods. Dept., DuPont House, 

Fetter La" London, E.CA, England, Tel: 01-242-
9044; Sis. Mgr: T .H. Christie 

- - - - - - - - - - - - - - - - - - - - - - *DUR-X-THANE cable jacket - Whitmor Wire & Cable Corp. 
OU-CO CERAMICS CO., 900 Main St. Extension, Saxonburg, Pa. *DURA-BOND FOIL - spec. treated alum. foil - Wellington Tech. 

16056, Tel: 412-352-1511, TWX: 412-855-5350; Sis.' * DURA CLAD transformers-Aladdin Elctrns. 
Mgr: J,J. Duke DURA ENGRAVING CORP., 133 West 20th St., New York, N.Y. 

- - - - - - - -Advertisement- - - - - - - - 10011, Tel: (212) WA 4-3361; Sis. Mgr: M.H.Berger 
Precision ceramics ,in steatite, cordierite, * DURA-INK felt tip markers- Markal Co. 
alumina l porcelain and other specialcomposi- * DURA-MAG magnetic equip.-Dura Magnetics/Inc. 
tions in the form of tubes, rods, washers, DURA MAGNETICS, INC., 5355 Whiteford Rd., Sylvania, Ohio 
bushings, bobbins and special shapes made 43560, Tel: 419-882-6223; Sis. Mgr: D.C. Kuchers 
to customer speGifications. Complete faci lities DURA PLASTICS OF NEW YORK, INC.,49 Richmondville Ave., 
are available for_ notching, slotting, turning, Westport, Conn. 06880, Tel: 203-227-9588; Sis. Mgr: 
tapP'ing arid other exactin~ machining operations. J.F. Layman 
- ..:. - - - - - - - - - - - - - - - - - - - * DURA-SLEEVE tubing - General Plastics Corp. 

DRYGALV protective coating - American Solder & Flux * DURA-STRANDcoppet plated aiiononductor-Int'l. Wire 
*DRYMASTER refrigeration products - Mueller Brass Co. Prods. Corp. 
*DRYSEAL shoe welt- Okonite Co. *DURABLANK reinforced plastic products - EnglishElectricCo., 
* DU-AL elec. junction block - Electri-Wire Assemblies Ca' l IllC'. *DU RACELL batteries - Mallory Battery Co. 
*DUAL-JAX BLOCK phone jacks - SWitchcraft Inc. * DURACUT grinding wheel-Avco Bay State Abrasives Div. 
*DUAL <MITE thermostats - Thermal Eng'g. & Design Co. * DURADEL ignition booster - Whitaker Cable Corp. 

*DUAL POWER vehicle power converter - Techsonics * DURAFLEX waveguides-Co-Ope'rative Inds., Inc. 
*DUAL-SOURCE power supply - Elasco Inc. DURAKOOL, INC., 1010 N. Main St., Elkhart, Ind.,46514, Tel: 219-
*DUALATCH connectors - Amp Inc. 264-1116; Sis. Mor: K.L; Considine 
* DUBO lock washer & seal- Nylogrip Prods. Co. *DURALAR A laminate - Duralitn Corporation 

----------------------I--------~~~~~----I 3016 * Trade Name-See Mfr. LlShng eem/1969 



.•. including Fedoral Supply Codes (FSC) where available 

*DURALAR 500 lamillate - Duraliln Corporation *DYNABLAST deflashing & deburring equip. & access, 
*DURALAR M laminate - Duralitll Corporatioll - Wells Electronics 1 Inc. 
* DURALITE booster cable- Whitaker Cable Corp. * DYNAC stationary & traction accumulators - Leclanche SA 
DURALITH CORP., 1025 Race St., Philadelphia, Pa.19107, Tel: *DYNACLAD batteries - ESB Inc. 

215-923-1900; 515. Mgr: C.F. Hohman * DYNACO stock prec.gears-Dynamic Gear Co., Inc. 
* DURALYTIC electrolytec capacitor-STM Corp. DYNACO, INC., 3060 Jefferson St., Philadelphia, Pa.19106, Tel: 
DURA MARK, INC., 2 Secatoag Ave., Pt. Washington, N.Y. 11050, 215-232-8000; 515. Mgr: R. Tucker 

Tel: 516-883-6868, TWX: 510-223-0817; 515. Mgr: E. DYNACOOL MFG. CO.,INC.,l Russell St., Saugerties, N.Y. 12477, 
Maher ..... FSC No. 04740 . Tel: 914-246-4902; 515. Mgr: L. Gould, Jr. 

DURAMIC PROOS., INC., Sub. Kawecki Berylco Inds., Inc., 430 *DYNACOTE accelerator - Radiation Dynamics, Inc. 
Commerical Ave., Palisades Pk., N.J. 07650, Tel: *.DYNAFLEXcouplings &. joints-Lord Mfg. Co. 
201-947-8313; Sis. Mgr: N.D. Fern * DYNAFOCAL enginB suspensions - Lord Mfg. Co. 

• DURANT DIGITAL IN5TR5., Cutler Hammer Co., 625 N. Cass * DYNAFOIL airfoil fans - Clarage Fan Co. 

Ind 

Mass 

Mo 

NJ 

NY 

DUR-DYN 

Ft. Wayne, McDonald Sales Co., 227 S. Cornell Cir., 
219-745-9214 

Bedford, Underwood Sales Corp.,109 Great Rd., 617-
275-8656 

Hazelwood/ J.C. Mankus & Assocs. / 400 Brooks La., 
314-731-4334 

Camden, J.N. Barrett Assocs., 812 Federal St.,(609) 
EM 5-2680 

Pompton lakes, R. Horne Assocs., 2282 Hamburg 
Tpke., 201-835-7400 

Plainview, Goodman Engrg. Sales, 115 E. Bethpage 
Rd., 516-694-6088 

St, Milwaukee, Wise. 53201, Tel: 414·271-9300, TWX: 414- • DYNAGE INC., 1331 Blue Hills Ave., Bloomfield, Conn. 06002, ' 
Syracuse. Naylor Elec. Co" 1718 Erie Blvd., E., 

(315) G R 2-9183 
273-4559; Sis. Mgr: J. K. MeGinley ...... FSC No. 18911 .... Pg. 1025 Tel: 203·243-0315, TWX: 710-425-6063; Sis. Mgr: P. J. Klein, Jr. 

Ala Birmingham, J. Spader Co., 2805 Crescent Ave., ................................................................................. Pgs. 1912-1918 
205-879-1366 Ariz Scottsdale, Portis & Assoc., Box3109,602-945-4925 

Cal Los Angeles, Durant Co" 1710 N. LaBreaAve.,213- Cal Los Altos, J. Stone & Assoc., 330 Second Ave., 415-
876-4000 948-4563 

San FranciSCO, Durant Co., 1255 Post St., 415-775- Los Angeles, E. Landa-Tech Rep., 10606 W. Pica 
7797 Blvd., 213-836-6806 

Colo Englewood, Vinson Assocs., 3600 S. Lincoln, 303- Los Angeles, E. Landa-Tech Rep., 2288 Westwood 
789-2203 Blvd., 213-879-0770 

Fla Clearwater, H.R. Gross & CO' I 314 S. Missouri Ave., Conn Bristol, E.E. SPecialists, Inc., 281 Vera Rd., 203-
813-446-6649 584-0077 

Ga Atlanta, Hooker Reid Co., 4271 Garmon Rd., N.W., Fla Orlando, Aerodyne Elctrns., Box 17057, 305-295-
404-237-9385 4440 

III Chicago, Durant Co., 6270 W. North Ave., 312-237- Ga Atlanta, EA. Moore & Assoc., 254 E. Paces Ferry 
1222 Rd., 404-233-9494 

Iowa Des MOines, Riekes Equip. Co., 1903 Hill Ave.,51S- III Northfield, Torkelson Assocs., 464 Central Ave., 
265-1661 312-446-8450 

La New Orleans, American Supply Co., 1979 Earhart Ind Indianapolis, Torkelson Assocs" 3512 Rockville Rd., 
Blvd., 504-486-5946 317-241-0725 

Md Baltimore, Durant Co., 320 Hillen Rd.,301-825-6626 Kans Mission, Palatine Engrg. Sales, Inc., 5514 Johnson 
Mass Wakefield, Durant Co., 544 Salem St., (6171 EM 1- Dr., 913-262-5643 

0288 Md Baltimore, Callas Elctrns., Inc.,6409 Fredrick Ave., 
Mich DetrOit, Durant Co., 26847 Grand River Ave., 313- 301-744-1711 

535-3630 Mass Boxborough, E.E. Specialists, Inc., 111 Mass. Ave., 
Minn Minneapolis, Burry-Lind Co., 4010 West 65th St., 617-259-9200 

612-920-6252 Mich DetrOit, J.M. Thorpe Co., 640 Hidden La., 313-884-
Mo Kansas City, Parker & Foster, 6550-C Troost Ave., 4360 

816-333-7460 Minn Minneapolis, Torkelson Assocs., 4820 West 77th St., 
University City, E.W. Mooney Co., 7505 Oelmar Blvd 612-920-1046 

(314) PA 5-8875 Mo St. Louis, Palatine Engrg. Sales, Inc., 2050 Woodson 
Neb Omaha, Riekes Equip. Co.,.2910 Cuming St.,402-341- Rd., 314-426-7055 

1181 NY Liverpool, RJC Assocs., 219 Oakridge Terr., 315-
NM Albuquerque, Vinson Assocs., Box 3295, Sta. 0, 457-3220 

505-265-7642 " Manhasset, HRC Assocs., 390 Plandome Rd., 516-
NY New Rochelle, Durant Co., 271 North Ave., (914) NE 627-6444 

3-6400 NC Winston Salem, Associated Tech. Reps., Inc., Box 
Rochester, Durant Co., 474 Thurston Rd., 716-328- 5484,919-784-0529 

5700 Pa Philadelphia, Denco, 500A E. Godfrey Ave., 215-
NC Charlotte, Durant Co.,1409 East Blvd., 704-377-7015 725-9000 
Ohio Cincinnati, Durant Co., Roselawn Center Bldg.,513- Tex Dallas, Merit Co., 10044 Monroe, (214) FL 2-8040 

531-5073 DYNAIR ELCTRNS., INC., 6360 Federal Blvd., San Diego, Calif. 
Cleveland, Durant Co., 24800 Chagrin Blvd., 216- 92114, Tel: 714-582-9211, TWX: 714-583-8101; 515. 

464-8787 Mgr: D.A. Keller ..... FSC No. 11650 
Okla Tulsa, J.M. Henry Co., 6516 E. Independence St., *DYNALOC nuts - Milton Ross Co. 

918-838-8898 DYNALOC, INC., 511 Second St. Pike, Southampton, Pa.18966, 
Pa Bala-Cynwyd, Durant Co., 7 Heather Rd., (215) MO Tel: 215-355-0200 

4-0336 *DYNAGEN accelerator - Radiation Dynamics, Inc. 
RI PrOVidence, Durant Co., 15 ThurbersAve.,401-781- *DYNAGRIP solder/flux kit - All-State Welding Alloys Co., Inc. 

7717 *DYNALITE photo electric lighting control - CTS of Canada Ltd. 
Tenn Chattanooga, Robbins & Bohr, 409 Spears Ave., 615- *OYNALLOY special copper base alloys - Mueller Brass Co. 

267-6696 DYNALOG CORP., 4107 Northeast 6th Ave., Ft. Lauderdale, Fla. 
Tex Houston, Durant Co., 3303 Montrose Blvd., 713- 33308, Tel: 305-563-8461; 515. Mgr: B. Rogers 

528-7864 DYNALOY, INC., 7 Great Meadow La., Hanover, N.J. 07936, Tel: 
Wash Seattle, N.R. Schultz Co., 305-112th Ave., N.E., 206- 201-787-9270; Sis. Mgr: S. Ringel .... FSC No. 27908 

454~5224 - - - - - - - -Advertisement- - - - - - - -
Wise Milwaukee, Durant Co./622 N. Cass 51.,414-271-9300 Oynaloy's selective solvents wi II remove cured 

*DU RANYL laminate - Duralitn Corporation plastics. U resolve for ur~taanes, si licone mofd-
*DU RANYL X laminate - Duralitn Corporation ings RTU, varnishes anhydride epoxiesi Decap 
* DURAPAK form hyper-pure epoxy - Dickson Elctrns. Corp. for epoxies; Dynasolve 150 for poly sulfides. 
* DURAPERM high-permeability alloy~ Hamilton Precision Metal Complete line of electrically conductive epox-
* DURAPRO booster cable- Whitaker Cable Corp. ies, coatings, silver ,gold palladium filled. One 
*DURA5EL rectifier - Alpha Components Corp. component uniset epoxy adhesives and en-
* DURATITE non-metallic conduit-Ideallnds" Inc. capsulants. 
* DURAVIN wire-Whitaker Cable Corp. - - - - - - - - -------------
DUREZ PLASTICS DlV., Hooker Chemical Corp., 1921 Walck Rd., *DYNAMAG duo-plasmatron ion source - Radiation Dynamics. 

N. Tonawanda, N.Y. 14120, Tel: 716-693-1860, TWX: *DYNAMASTER potentiometers - American Chain & Cable Co. 
716-550-1545; Sis. Mgr: H.B. Puff DYNAMCO,INC., Fluidic Controls Div.,10052 Monroe Dr., Dallas, 

* DUROCK insulating material-Physical Sciences Corp, Tex., Tel: (214) FL 2-1120; 515. Mgr: P.C."Huff 
* DURST enlargers - ~hoto Technical Prods., Inc. * DYNAMIC rewinders- Neumade Prods. Corp. 
*DUST -MASTER dust collector - Cincinnati Fan & 'Jentilator Co. * DYNAMIC starter accumulators - Leclanche SA 
DUTREX INDS., INC., 150 Fifth Ave., New York,N.Y.10011, Tel: DYNAMIC AIR ENGRG.,INC.,620 E. Dyer Rd., Santa Ana, Calif. 

212-777-8100; 515. Mgr: H.H. Friedl)lOn 92705, Tel: 714-540-1000; Sis. Mgr: H.E. Lever ..... 
* DUTY-Master a-c motors- Reliance Elec. Co. FSC No. 18965 
*DUZALL flux - All-State Weldi"g Alloys Co., Inc. DYNAMIC CONTROLS CORP., 8 Nutmeg Rd., S. Windsor, Conn., 
*DYCON remote control - Mobil Electronics, Inc. Tel: 203-289-6807, TWX: 710-425-1994; Sis. Mgr: 
*DYGLEAM zinc die casting & polishing process - MacDermid Inc T. Farkas ••••• FSC No, 07148 
*DYLASTIR lab magnetic stirrer - Will Scientific, Inc. * DYNAMIC ELECTROCARDIOGRAPHY environmental ecg 1s 
*DYLATHERM lab hot plate - Will Scientific, Inc. Avionics Research Prods. Corp. 
*DYNA-CRIMP hydraulic crimping unit - Amp Inc. DYNAMIC GEAR CO., 175 Dixon Ave., Amityville, N.Y. 117Ul, 
* DYNA-DAMP damping material- Lord Mfg. Co. Tel: (516) AM 4-4788, TWX: 510-224-6693; Sis. Adm: 
* DYNA-DRIVE elctrn. milling machine- Gorton Machine Corp. P.O. Yahr ..... FSC No. 01351 
*DYNA-MITE vibrator - Automatio;] Devices Inc. DYNAMIC GEAR CO., INC., 4571 Northwest 8th Ave., Oakland 
* OYNA-MOD audio-video modulator - Dynair Elctms., Inc. Park, Ft. Lauderdale, Fla. 33309, Tel: 305-565-9421; 
* DYNA-Q loading coils-K-W Engrg. Works 515. Mgr: D.R. Lyons .... FSC No. 01351 
* DYNA-RACE ball bearing slides-Grant Pulley & Hardware • DYNAMIC INSTR. CORP., Dept. EEM, 115 E. Bethpage Rd., Plain· 
* DYNA-SENSOR elec. mech. control- Weldotron Corp. view, N. Y. 11803, Tel: 516 - 694-6000, TWX: 510-224-6482; 
*DYNA-SWITCH overload p(evention switches - W. C. Sis. Mgr: J. J. Gildea " ........ : ................ , ................................ Pg. 1729 

Ariz Scottsdale, Runyon Co., 6825 E. Thomas Rd., 602-
DYNA TECHNOLOGY, INC., P.O. Box 3263, Sioux City, Iowa 

51102, Tel: 712-252-1821, TWX: 910-967-2517; Sis. 
Mgr: D.E. Anderson 

DYNA TECHNOLOGY, INC., Sub. Ecological Science Corp., 2201 
East 7th St., Sioux City, fowa 51102, Tel: 712-252-
1821; Dir. of Mktg: D.E. Anderson 

*DYNA-THRED self-locking screw - Long-Lok Corp. 
* DYNA-TROL furnaces - L & L Mfg. Co. 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

Cal 

Fla 

III 

947-5711 
Mt. View, Poltronics, Inc., Box 807,415-969-9200 
Pasadena, Electro Mechanicallnstr., 1388E.Walnut 

St., (213) MU 1-2748 
Miami Beach, Geartner Assocs., 3501 LinC4Jln Rd., 

305-531-0200 
Chicago, Berndt Assots., Inc.,6414W. BelmontAve" 

312-283-0713 

Tex Dallas, R.F. Kimball Co., 5531 Dyer St., (214) EM 
1-6067 

FOR: Can, St. Laurent, Que., Aeromotive Engrg. Prods., 
Ltd., 887 Montee DeLiesse, 514-747-4781 

Can, Toronto, Ont., Aeromotive Engrg. Prods.,Ltd., 
1912 A. Avenue Rd., 416-783-4288 

DYNAMIC PRECISION CONTROLS CORP., 449 E. Main St., 
Hagerstown, Ind. 47346, Tel: 317-489-4431 

DYNAMIC SYS. ELCTRNS. CORP., Box 780, Tempe, Ariz. 85281, 
Tel: 602-967-8644, TWX: 910-950-1941 

• DYNAMICS INSTRUMENTATION, 583 Monterey Pass Rd., Mon
terey Pk., Calif. 91754, Tel: 213·283-7773; Sis. Mgr: R. A. 
Phillips ........ FSC No. 09977 .................... . ...... Pgs. 524, 525 

Ala Huntsville, Astro-Tec Co" 3322 MemDrial Pkwy., 

Cal 

Colo 

Ga 

III 

Md 

S.W.,205-881-1861 
San Jose, Dynamics Instrumentation Co., 3977 For

estwood Dr., 415-961-5575 
Denver I D.E. Bond Assocs., 2149 5. Clermont St., 

303-756-1234 
Atlanta, Astro-Tec Co., 3456 Paces Pl., N.W., 404-

237-0943 
Chicago, P. Lind Elctrns., 5483 N. Northwest Hwy., 

312-774-1246 
Wheaton, K .. G Elctrns" Inc., 11151 Veirs Mill Rd., 

301-946-4055 
Mass Lynnfield, New England Mktg. Assocs., 55 Salem St., 

Mich 

Minn 

NJ 
NM 

NY 

NC 

Ohio 

Pa 

617-245-9530 
Detroit, Technitrotl, Inc., 13657 Grand River Ave., 

313-838-7324 
Circle Pines, p. Lind E1ctrns., 10104 Sunset Rd., 

612-786-5770 
Ridgewood, Hansen Assocs., Box 339, 201-652-7055 
Albuquerque, D.E. Bond Assocs., 401 San Pedro, 

N.E.,505-255-7634 
Rochester, A & D DeVices, Inc., 830 Linden Ave., 

716-586-8033 
Raleigh, Technical Mktg. Assocs., 5100 N. Glen 

Dr., 919-787-7244 
Day tonI T echnitron, Inc., 1250 W. Dorothy La" 513-

298.9964 
N. Olmsted, Technitron, Inc., 23203 Lorain Rd.,216-

734-0960 
Pittsburgh, Technitron, Inc., 114 S;:.ring Grove Rd' l 

412-371-1231 
Wash Bellevue, Cane-Topp Co" Inc., Box 250, 206-746-575 

DYNAMICS RESEARCH CORP .,38 Montvale Ave., Stoneham, Mass. 
02180, Tel: 617-438-3900, TWX: 710-348-0769; 515. 
Mgr: F.R. Hildebrandt 

*DYNAMITRON accelerator - Radiation Dynamics,lnc. 
*DYNAMONITOR acceleration voltmeter - Endevco Corp. 
*DYNAPAC temp. indicators & controllers - Lab-Line Instrs. 
DYNAPAR DIGITAL CENTER, Louis Allis Div., Litton Inds.,1675 

Delany Rd., Gurnee, III. 60031, Tel: 312-662-2666; 
Sis. Mgr: J. Appelgren 

DYNAPATH numerical control - Bendix Corp. 
*DYNARAD 150 x-ray inspection system - Torr Labs.J Inc. 
* DYNARA Y emergency I ighting equip. - Electro Powerpacs 
DYNASIL CORP. OF AMERICA, Box 0, Berlin, N.J. 08009 
* DYNASOLVE 150 polysulfide solvent-Dynaloy, Inc. 
* DYNASOLVE 160 epoxy solvent- DynaloY,lnc. 
DYNASONICS CORP., Box 672, Pipestone, Minn. 56164, Tel: 507-

825-5441; 515. Mgr: E. Roewer 
* DYNATACH electric tachometers- Electric Tachometer Corp. 
*DYNATROL temp. indicators & controllers - Lab-Line Instrs. 
* DYNATROL controls-Automation Prods., Inc. 
• DYNATRONIC CABLE ENGRG. CORP., Div. National Wire & Cable, 

136 San Fernando Rd., Dept. EEM, Los Angeles, Calif. 90031, 
Tel: 213·225-5611, TWX: 910-321-4155; Sis. Mgr: J. B. Miller 
... ".......... .. ....... ". ............ . ........... Pg. 2933 

Ariz Scottsdale, AR/TEC, Inc., Box 727, 602-947-6304 
Cal Los Angeles, National Wire& Cable Corp., Box 31307 1 

Colo 

Fla 

III 

Kans 
Md 
Mass 
Minn 

NJ 

NY 

NC 
Ohio 

Pa 

213-225-5611 
San Diego, A&D Elctrns., 7969 Engineer Rd., 714-

278-9260 
Denver, Franklin Sis. Co., 2149 S. Clermont St" 

303-757-1371 
Orlando. J"W.' Bar rett Assocs., Box 14205,305-277-

2857 
Orlando, Nat'l. Wire & Cable, 1616 N. Orange Ave., 

300-423-2491 
Elmhurst, Scott Assocs., 663 Fairview Ave., 312-

279-5681 
Mission, Inland Assocs., 6041 Howe Dr" 913-362-236 
Glen Burnie, Faion Lott Co., Box 534, 301-744-4611 
Needham, Com/Pak,14 Oak St.,617-444-1259 
Minneapolis, Tech. Assocs., Inc., 6121 Excelsior 

Blvd., 612-929-6721 
Pine Brook, J.W. Richardt Co., Rte. 46, 201-227-

0600 
Rochester, JA. Gehrs Assocs., Inc., 410 N. Good

man St., f7l6) GR 3-2330 
Bethania, Candor Co., Inc., 919-924-1480 
Chagrin Falls, Electrolock, Inc., Box 368, 216-247-

4245 
Pittsburgh,. R.M. Davis Co.,814 Wainwright Dr .,412-

341-6611 

3017 



DYN-ESC 

, WynneWood, H,J. Fairbanks Co., Box 124, (215) MI 
2-5816 

TeX Ft. Worth, J.H. Gibbs, Box 16040, (8m AX 2-1065 
Utah Salt Lake City, P .H. Bowtharpe AgencY,' 143 South 

4th, E" 801-328~45.13 
FOR: Can, Toronto, Ont./ Devitronex, Ltd., 2 Tyeos Or., 

Tel: 781-5401 ' 
* DYNAWOOD cabinets- Taylor'Miliwork & Stair Co., Inc. 
*DYNAYOKE yokes - Constantine Eng_ Laboratories Co. 
*DYNETIC phone cartridge - Shure Brothers. Inc. ' 
DYNISCO DIV., Microdot, Inc., 20 S. West Pk., Westwood, Mass. 

02090, Tel: 617-326-8210; 515. Mgr: R.T. Carrara 
* DYNOGRAPH balancing machines-Annis, R.B. Co. 
*DYNOGRAPH high-speed, direct-writing oscillograph - Beckman 
• DYNOGRAPHIC ELCTRN. CORP., 57 Bloominlldale Rd., Hicksville, 

N. Y. 11801, Tel: (516) WE 5-8080; Sis. Mllr: L. Zimmerman 
............... , .................. , .. , .................................... , .. , .................... ,Pg. 1661 

III Highland Park, Feller Assocs., 3065 University 
Ave •• 312-433-3651 

Mass Burlington, Lancer &. Kneeland, Inc., 16 Adams St" 
617-373-1313 

NJ Ft. Lee. Maloy & Stagnetti.4 Horizon Rd., 201-
224-6911 

Ohio Dayton. Downs Engrg. Co •• 1435 Delynn Dr., 513-
885-2238 

DYTRO CORP., 63 Tec St., HickSVille, N.Y. 11801, Tel: 516-
822-2130; 515. Mgr.: M. Raphael 

- .......... ~Advertisement- .......... .. 
DYTRO'S Printing Digital Voltmeter 

(PDVM) ends transcription errors. Standard 
units are avai lable with a printed output 
tape having 2 logging digits, sign, decimal 
point, and 11 III digits at voltage. AcceSSOries 
include a multiplexer controlled by the logging 
digits, limit options for use with inexperienced 
personnel, and electrical outputs. Printers 
and PDVMs are also available for OEM use 
with many possible variations. 

• DYTRONICS CO., INC., 4800 Evanswood Dr., Columbus, Ohio 
43229, Tel: 614·885-3303; Sis. Mgr: P. A. Ryan""""FSC No. 
13637 " ...... ".""""", ..... "'''" .. ,'''''''', .. , .... ,,''',.:,'',.,'''',.,,'',, .. ,, ... Pg. 1367 

Cal Downey, Wieler & Co., 10842 S. Paramont Blvd., 
213-861-9223 

Sunnyvale, Wieler & Co., 405 S.SunnyvaleAve.,408-
736-6OV8 

Colo Denv3'O~S5~~&1'~d Assocs., 2149 S. Clermont St., 

Fla Ft. Lauderdale, Beacon Elctrn. Assocs., Inc., Box 
10212,305-564-4298 

Maitland, Beacon Elctrn. Assocs., Inc., 540 S. 
Maitl.nd Ave., 305-647-3498 

G. AII.nta, Beacon Elctrn. Assocs., Inc., 2285 Peach-
tree Rd" N.E., 404-351-3654 

Mass Waltham, Electronic Components & Service, 611 
Trapelo Rd., 617-894-6921 

Mo Florrissant, E.H. Murty, 65 Sally Dr.,314-838-7061 
NM AlbUQuerque, D.E. Bond Assocs., Box 11331, 505-

247-3442 
NY Mamaroneck, Cante Technical 515., Inc., 555 Boston 

Post Rd., 914-698-4411 . 
New York, J. PlasenCia, Inc., 521 Fifth Ave., 212-

867-8084 
Ohio Medina, McShane Mfrs., RD ~1, 3633 Trail End Dr., 

216-725-4283 
Pa Paoli, T. Griffin Co., 46 Darby Rd., 215-647-1550 
Tex Dallas, Airep Elctrns., 6300 N.Central EXPwY •• 214-

363-5291 
FOR: Can, Downsview, Ont., Megatronix, Ltd., 954 Wilson 

Ave .• 416-247-5456 
Can, Ottawa, Ont;, Megatronix, Ltd., 739B Ridge

wood Ave., 613-731-3860 
Can, Toronto, Ont., Megatronix, Ltd., 1800 Avenue 

Rd., 416-783-3329 
DZUS FASTENER CO.,INC.,425 Union Blvd., W.lslip, N.Y. 11795, 

516-669-0494; 515. Mgr: J.W. Mahler 
*E-CELL I,~TEGRATORS electro-chemical i,ltegrators-

Bissett-Berman Corp. 
*E-CELL TIMERS electro chemical timers - Bissett- Berma.l 
* E-FORM molding compounds- Epoxy Prods. Co. 
*E:"GUN evaporation source - Varian Associates 
* E-KOTE elec. condo paints- Epoxy Prods. Co. 
*E-PAK MODULES electro timers!Lltegrators - Bissett-Berma,l 
* E-SOLDER adhesives- Epoxy Prods. Co. 
E.B.L. CO., 78 Tolland St., R., E. Hartford, Conn. 06108 
* EC-44 cleaners- Electronic Chemical Corp. 
• E·H RESEARCH LABS., INC., P.O. Box 1289, Oakland, Calif. 

94804, Tel: 415 - 834-3030, TWX: 910-366-7258; Sis. Mgt: 
D. Camey" ...... FSC No. 13488 .. " .. "." .. "" ... ""." ... Pgs. 1370, 1371 
Ariz Phoenix, E-H Resch. Labs., Inc., 2842 E. ·Cholla. 

602-944-3383 
Cal Burbank, E-H Resch. Labs •• Inc., 99 E. Magnolia 

Blvd., 213-849-6508 
Conn W. Hartford. Instrument Dynamics, Inc .• 345 N. 

Main St., 203-233-5503 
DC Washington, Sonco,4720 Montgomery La •• 301-654-

5226 
Ga Atlanta, Gentry Assocs .• Inc •• Box 13513. Sla. K. 

Tel: 233-3816 
III Rosemont, Cozzens & Cudahy, Inc., 9501 W. Devon 

Ave., 312-825-1144 
Ind Indianapolis, Cozzens & Cudahy, Inc .• 44 Kirk Dr., 

31H44-2456 
Kans Wichita, Cozzens & Cudahy, Inc •• Enterprise 9751 
Mass Wakefield; Instrument Dynamics. Inc., Wakefield 

Industrial Pk., 617-245-5100 
Mich DetrOit, Cozzens &.Cudahy, Inc., Enterprise 6258 
• Royal Oaks. Cozzens & Cudahy, Inc .• 127 Edmund 

St., 313-585-5159 

31118 

--------------------------...... Minn Circle Pine, P. Lind Elctrns. Co .• Hi104 Sunset .. 
Rd •• 612-786-5770 

Minneapolis, Cozzens & Cudahy,tnc., 7110 Computer 
Ave .• 612-920-1022 

Mo Edmundson; Cozzens & Cudahy, Inc .• 10534 Natural 
• Bridge Rd •• 314-423-1234 

Kansas City ,Cozzens& Cudahy, Inc .• Enterprise 9345 
NJ Eatontown, Sonco, Crystal Brook Prof. Bldg., 201-

542-1441 
Moorestown, E-H Resch. Labs .• Inc" 214 W. Main 

St., 609-235-8H9 
Union, SBM Assocs;, Inc •• 1519A Stuyvesant Ave., 

201-687-8737 
NY Plainview.SBM Assocs., Inc .• 528 Old Country Rd •• 

516-433-1421 
PleasantVille, SBM Assocs., Inc., 28 Hobby St" 914-

769-1811 
Rochester. SBM Assocs., Inc •• 800 Linden Ave., 716-

381-8330 
Syracuse. SBM Assocs., Inc .• 5858 E. Molloy Rd •• 

315-454-9371 
NC Burlington, Mekco Assocs., Inc .• 100-B Lindsey St., 

919-226-7177 
Ohio Medina, Cozzens 8, ·Cudahy, Inc .• 735 S. Court St., 

216-725-5660 
Ore Portland. Arva. Inc .• 2035 Southwest 58th Ave .• 503-

292-8762 
Pa Camp Hill, Sonco. Park .PI. Office Bldg .• 717-761-

0577 
King of· Prussia, Sonco, 107 lown t;tr. KcI., 215-

265-3250 
Tex Dallas. E-H Resch. Labs .• Inc., 13333 N. Central 

Expwy., (214) AD 1-4607 
Wash Seattle, Arva, Inc., 1320 Prospect St .• 206-622-1077 
FOR: Can, Montreal, Que., Megatronix', Ltd., 3300 Caven-

dish Rd •• 514-488-0404 
Can, Ottawa, Ont" Megatronix, Ltd., RiversideMall, 

613-731-3860 
Can, Toronto, Ont., Megatronix, Ltd., 1800 Avenue 

Rd •• 416-783-3329 
ECCO. Electronic Camps. Corp., 157 S. Mac Questen Pkwy., 

Wt. Vernon, N.Y. 10550, Tel: 914-668-4800; Sis. 
Mgr: R. Jennings 

E.C.P. CORP., 4726 Superior Ave •• Cleveland, Ohio 44103. Tel: 
216-391-0444; 515. Mg/: B.E. Deahl 

EDC (Electro DeveloPment Corp.), Box 100. 16700 13th Ave., 
W., Lynwood, Wash_ 98036, Tel: 203-743-1313, 
TWX: 910-449-2855 

EDP CORP., Box 6485, Orlando, Fla. 32803 
E.F.E. LABS., INC., Horsham Valley Industrial Center. Horsham, 

Pa. 19044, Tel: (215) OS 2-2400; 515. Mgr: R. Laub 
.. ... FSC No. 18633 

EG & G, INC., 160 Brookline Ave., Boston, Mass. 02215, Tel: 
617-267-9700, TWX: 617-262-9317; Sis. Mgr: S. 
Rubinovitz 

E G & G, INC., Elctrn. Prods. Div., 160 Brookline Ave., Boston, 
Mass. 02215, Tel: 617-267-9700, TWX: 617-262-
9317; Sis. Mgr: S. Rubinovitz 

EG & G, INC., Nuclear Instrumentation Div., 35 Congress St., 
Salem, Mass. 01970, Tel: 617-745-3200, TWX: 710-
347-6741; 515. Mgr: R.B. Finn, Jr. 

EG & G INTERNATIONAL, Geodyne Div., 151 Bear Hill Rd., 
Waltham, Mass., Tel: 617-899-3710; Sis. Mgr: 
J. McCarthy 

E.I. OU PONT DE NEMOURS & CO., INC .• 1007 Market St., 
Wilmington, Del. 19898, Tel: (302) PR 4-2421 

*ELF thyristors - Motorola Semiconductor 

• E & M LA8S., 5388 Sterling Center Dr., Westlake Village, Calif. 
91360, Tel: 213 - 889-1470, TWX: 910-494-1953; Sis. Mllr: 
E. Sprinz." .. ".FSC No. 14135 , .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,.Pgs. 1662-1665 

Ala Huntsville, Beacon Elctrll. Assoc., Inc., Box 3127, 
205-536-5065 

Ariz PhoeniX. Jarko Assocs., 2032 North 27th Ave •• 602-
272-2684 

Cal N. Hollywood, 3 DBM. Inc •• 7424 Greenbush Ave •• 
213-875-0876 

Sunnyvale, Waldman Assocs., 1094 W. t:.velYIl Ave., 
408-245-2500 

Colo t:.nglewood, Hyer t:.lctrns., 78% t:.. Prentice Ave., 
303-771-5285 

Fla Clearwater Beach, Beacon Elctrn. Assoc., Inc., Box 
3097,813-446-7902 

Ft. Lauderdale, Beacon Elctrn. Assoc., Inc., Box 
102lZ. 305-564-4298 . 

Maitland. Beacon Elctrn.Assoc., Inc .• 540 S. Maitland 
Ave., 305-647-3498 

Ga Atlanta, Beacon Elctrn; Assoc.,lnc •• Box 29201,404-
636-7526 

III Chicago, Communications Engrs., 7106 N. Western 
Ave., 312-761-0548 

Ind Ft. Wayne, Communications Engrs.,418·E.Berry St., 
219-743-9866 

Kans Wichita, Simpson Enterprises. Box 3066.316-943-
0502 . 

Md Handallstown, l,;.L. Malinow 1St (;0., oSb18 tiriarstone 
Rd •• 301-992-2092 

Mass Lexington, Zieco, Inc., 18 Muzzey ~t., 617-861-8300 
Mo Kirkwood. Simpson Enterprises.514 Parkwood Blvd., 

314-965-1115 . 
NJ Englewood. CentraIAssocs.,lnc.,44N.Dean~t..201-

568-0808 
Matawan. McCloskey Assocs •• 22 Marc Dr •• 201-

583-9184 
NM AlbuquerQue. Hyer Elctrns"130 Alvarado Dr •• N.E •• 

505-265-5767 
NY Fairport, Naco Elctrns. Corp.,. 99 Harvest t<d., 

716-473-4169 
liverpool, Naco I:.lctrns.t;orp.,1l9 Luther Ave.,:H~-

474-7481 

* Trade Name-See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE'NAMES _ • : 

Plainview, Central.~Assoc·s., Inc., 11 Comme'rcial 
St •• 516-433-0808 

Poughkeepsie. Naco ·Elctrns .• 14 L9ri St •• 914-462-
2730 .. 

Utica; Naco Elctrns. Cor~., 2631 t:.dgewood Kd.,:H5-
732~1801 .' 

NC Jamestown, Beacon [tctrn. Assoc . .;' Inc., Box 503, 
919-454-1919 ' 

T ex Dallas, Spacetronics, ~515 Prentice Ave., 214-368-
1215 

Utah ~alt Lake l,; ity, Hyer I:.lctrns. t.,;0.,44~ li:.ast 'l1(j ~outh, 

801-3'63-6773 . 
Wash Bellevue, Cane-Topp Co •• Inc .• Box 250,206-746-

, 5750 

.E~c"r~§~~'il~f~~A'¥iONE~c~~~ ~i~~:ri~Ii.,~~~frumentation Div. 
EMC TECHNOLOGY. INC., 1300 ArchSt .• Philadelphia.Pa.19107. 

Tel: (215) LO 3-1340; Sis. Mgr: M. Steidlitz ..... 
FSC No. 24602 

EMD COMPONENTS, INC., 1450 East 2891h St., Wickliffe, Ohio 
44092, Tel: 216-943-2424; SIS. Mgr: J.E. Patz 

EMF SYSTEMS, INC" P.O. Box 1009, State Coliege, Pa. 16801. 
Tel: 814-237-6022; Sis. Mgr: J. Chernega 

E.M.I. ELCTRNS. CANADA, LTD., Box 1005, Dartmouth, N.S., 
Can •• Tel: 902-466-7491; Sis. Mgr: D. Loader * EML metal locator - Electro~Alarm Safety Devices 

EMP ELECTRONICS, INC., Box 2346, Phoenix, Ariz. 85002, Tel: 
. 602-978-8604, TWX: 910-950-1944; Sis. Mgr: S.J. 

Peabody ..... FSC No. 10109 
EMR COMPUTER, 8001 Bloomington Frwy., Minneapolis, Minn. 

55420, Tel: 612-888-9581, TWX: 910-576-2797; Sis. 
Mg r: A.A. Levy 

EMR DIV., (Weston Instrs., Inc,), Box 223, Princeton, N.J. 08540, 
Pres: J.p. Magnin 

• EMR-HATBORO, EMR Div. Weston Inms., Inc., E. County Line 
Rd., Hatboro, Pa. 19040, Tel: 215 - 672-1240, TWX: 510-665-
6589; Sis. Mer: L. F. Reeves ,,,,,,,, ... ,,,,,,,,,,, .. ,,,, .. ,, .. ,,,,:,, ... Pg. 1368 

Cal Orange, EMR-Hatboro 515. & Service, 11562 S. 

Fla 

Anaheim Blvd., 714-538-9694 
San Francisco, Morse Assocs., 1721 Chestnut St., 

415-567-6871 
Orlando, Truex Assocs.,3165 McCrory PI.,305-841-

8931 
Kans Wichita, Florence& MeYer.lnc.,2900Woodland,,316-

Md 
838-7226 

Silver Spring, Brimberg Assocs., Inc., 814 Thayer 
Ave., 301-588-7790 

Mass Newton Centre, Daner Buchler/Inc., 684 Common-

Mo 

NY 

wealth Ave., 617-969-4650 
Kansas City, Florence & Meyer, Inc.; 406 West 34th 

St., (8W LO 1-7282 
St. LouiS, Florence &. Meyer, Inc., 8650 A Airport 

Rd., 314-521-6800 
New York, Essco Controls, Inc., 19 West 44th St., 

212-661-1925 
Rochester. Daner Buchler. Inc .• 716-232-5100 

Ohio Dayton, EMR-Hatboro, 815 S. Main St., 513-223-8846 
Wash Seattle, Western Electro-Uynamics Co.,!>H4 Uexter 

Horton Bldg., 206-682-8412 
EMR PHOTOELECTRIC, EMR Div., Weston Instrs., Inc.,P.O.Box 

44. Princeton, N.J. 08540, Tel: 609-799-1000; Sis. 
Mgr: R.C. Hank 

*E-N RINGS rings - Eaton Yale & T owne.lnc. 
• ENM COMPANY, INC., 5306 W. Lawrence Ave., Chicago, 111. 

60630, Tel: 312 - 282-8787; Sis. Mgr: N. S. Polydoris .. Pg. 1028. 
Cal Los Angeles, Hans~n & Hartfield, 213-225-8114 

Colo 
Conn 
Fla 
Ga 
Iii 
La 

Mass 
Minn 
Mo 

NM 
NY 

NC 
Ohio 
Pa 
Tex 

San FranciSCO, Hansen &. Hartfield. 415-863-2200 
Denver, D.E. Bond Assocs., 303-756-1234 
New Canaan, W. Couch Assocs., 203-966-4630 
Sarasota, R.F. Carlson Co., 813-922-2462 
Atlanta, Hooker Reid Co., 404-237-9385 
Chicago, Stevens Engrg. Co., 312-725-44UO 
New Orleans, Glidden Engrg. & EQuip.Co .• 504-737-

0642 
Boston, Rep resentatives Corp., 617-426-0541 
Minneapolis, J.B. Wright & Assoc., 612-335-7833 
Kansas City, Thro Ind. Sis. Co., 816-362-2533 
St. Louis, R.F. Carlson Co., 314-961-4485 
AlbUQuerQue, D.E. Bond Assocs., 505-247-3442 
Buttalo, Niagara Elec. 515., 716-886-4000 
New York, S.A,M. Assocs., 212-658-8881 
Rochester, Niagara Elec. Sis •• 716-271-1223 
Raleigh, Hooker Reid Co., 919-828-8669 
Cleveland, Norco Ind. Sis. Corp., 216-831-5191 
Philadelphia, M.E. Carter, 609-547-4691 
Dailas, Glidden Engr. & EQuip. Co., 214-363-6539 
Houston, Glidden Engr. & Equip. Co., 713-224-6471 

Wash Seattle, Hansen & Hartfield 
Wisc Milwaukee, F.C. DuBoiS Assocs., 414-774-3100 

E.O. ELECTRONICS,INC •• MI. Lakes, N.J. 07046, Tel: 201-334-
8727; Pres: E. Oster land 

* EPC bobbins & cases- Electrical Plastics Corp. . 
EPEC INDS., INC., New Bedford Industrial Pk., New Bedford, 

Mass. 02745, Tel: 617-995-5171; Sis. Mgr: R.K. 
Foster " .. FSC No. 08817 

*EPO shopscopes, projectors, meas. machines - Ehrenreich 
EPSCO, INC., Data Sys. Div., 411 Providence Hwy., Westwood, 

Mass. 02090, Tel: 617-329-1500, TWX: 710-348-U484; 
. 515. Mgr: L.E. Tarsa ..... FSC No; 99380 

ER EYELETS eye las " USM Fastener Co. 
ERA ACOUSTICS, 311 E. Park St., Moonachie, N.J. 

• ESC ELECTRONICS CORP., 534 Bergen Blvd., Palisades Pk., N. J. 
07650, Tel: (201) WI 7-0400; Sis. Mgr: R. Mallol,a "" .. """"" .. ",, .. 

.."." ...... , .. , .... "''''''''', .. ", .. "" ........... ,,'''''''''''': .. ,, .. Pgs. 1.159·1161, 1287 
Ariz Scottsdale. Fryco, 403 N. Old Scottsdale Rd., 602-

Cal . 945-3281 
Menlo Pk .• McKnight Co., Box 36, 415-325-2844 
Woodland Hills. Interstate Mktg. Assocs .• 22030 Ven

tura Blvd.,213-883-7606 

eeml1969 



• .• including Federal Supply Codes (FSC) where available 

Fla Clearwater, G.F. Bohman, 1665 Magnolia, 813-446-
2991 

Orlando, G.F. Bohman, 7040 Lake Ellenor Dr., 305-
855-0274 

Pompano Beach, G.F. Bohman, 2350 Northeast 29th 
St., 305-943-5529 

III Chicago, Carlson Eletr". 515. Co., 7448 N. Harlem 
Ave., 312-774-0277 

Md Towson, H.J. White Co., 320 Hillen Rd., 301-828-
6373 

Mass Waltham, Cirolia & LeBlanc, 976 Main St.,617-893-
2742 

Minn Minneapolis, E C Eletrn. 5Is./ 10108 AbbottAve.,S., 
612-888-4626 

Mo St. Louis, Palatine Engr. Sis., Inc., 8622 St.Charles 
Rock Rd. 

NJ Cherry Hill, H.J. White Co., 302 W. Marlton Pike, 
609-428-2304 

Ft. Lee, DSM Sis. Co., 1580 Lemoine Ave.,201-947-
3257 

lex Dallas, R.R. Thomas Co., 8616 NorthwestPlazaDr" 
214-363-8591 

Houston, R.R. Thomas Co.,4031 Broadway, 713-644-
2369 

Utah Salt Lake City, Arrowhead Sales Corp., 1966 West 
6255, 5., 801-298-2751 

* ESL temp. millivolt meters,ac meters- Electro Stand, Labs. 
* ESM connectors -Indit Corp. 
E-T -A PRODS. CO. OF AMERICA, 6284 N. Cicero Ave., Chicago, 

III. 60646, Tel: 312-545-1553; Sis. Mgr: E. Roger 
ETC, INC., 990 East 67 St., Cleveland, Ohi'o 44103, Tel: (216) HE 

2-0855, TWX: 216-574-9355; Sis. Mgr: A.S. Williams 
...... FSC No. 98410 

E.T .M. CORP., 144 W. Chestnut Ave., Monrovia, Calif. 91016, 
lei: 213-359-8102; Sis. Mgr: G.L. Johnson 

• E·TRONICS, 5901 Noble Ave., Van Nuys, Calif. 91401, Tel: 213· 
787·5581; Sis. Mgr: F. Black. .. ................... Pgs. 1920·1923 

Cal Palo Alto, E.E. Enterprises, 770 Welch Rd., 415-
324-4448 

Fla Orlando, Gra-Mar, Inc., 3113 Lawton Rd., 305-841-
2330 

III Chicago, Megatek, Inc., 1915 N. Harlem Ave., 312-
889-1277 

Ind Freetown, Megatek, Inc., Rte. 1, 317-988-7002 
Md Silver Spring, Berkley Fuller, 11657 Lockwood Dr., 

301-593-6986 
Minn S. Minneapolis, Megatek, Inc., 6210IrvingAve.,612-

866-9769 
NJ Harrington Park .. Metro Technical Sis. Corp., 39 

Bluefield Ave., 201-768-8495 
NY New York, Metro Sis. Co., 103 Pinewood La., 516-

798-1066 
Ohio Cleveland, Automated Equip. & Engrg., Inc., 12417 

Cedar Rd., 216-462-2855 
Pa Pittsburgh, Automated Equip. & Engrg., Inc" 648 

Center Ave., 412-931-7616 
Tex Houston, Stolle-Hamilton Co., 1108 Meyer, 713-474-

3155 
* E-Z wire stripper-Ideal Inds., Inc. 
* E-Z-DUO 2 in 1 circuit breaker - Wadswortl1 Elec. Mfg. Co. 
E-Z-HOOK TEST PRODS., P.O. Box 105, COVington, Ky. 41012, 

Tel: 606-261-1495; Sis. Mgr: R.N. Yauger; FSC 08505 
* E-Z-RED circuit breaker - Wadsworth Elec. Mfg. Co., Inc. 
* £-Z RELEASE contact- Continental Connector Corp, 
*E-"2 SPLICE splicing tape strips - Duotone Company 
*E-Z TRIM potentiometer - Bourns, Inc. 
E-Z WAY PRODS., INC., P.O. Box 17196, Tampa, Fla. 33612, Tel: 

813-932-5321; 515. Mgr: A.B. Jester 
* EAGLE BRAND pressed feet - Felters Co. 
EAGLE ELECTRIC MFG. CO., INC., 23-10 Bridge Plaza, S., 

Long Island City, N.Y. 11101, Tel: (212) ST 4-9200; 
Sis. Dir: J. Ludwig ..... FSC No. 72041 

*EAGLE-EYE photo-optical surveillance system - Continental 
Instruments Corp. 
• EAGLE·PICHER INDS., INC., Electronics Div., American Bldg., 

Dept. EEM·69, Cincinnati, Ohio 45202, BaHeries Sis. Mgr: D. L. 
Lawson, Tel: 417 . 623·8000, Compounds & Metals Sis. Mgr: J. E. 
Powderly, Tel: 918· 542·8480 .... FSC No. 85283 .. Pgs. 1643, 1911 

• EAGLE·PICHER INDUSTRIES, INC., Electronics DiY., Dept. 
EEM·3, Miami, Okla. 74354 ................................ Pgs. 1643, 1911 

EAGLE-PICHER INDS., INC., Electronics Div., 'C" &Porter Sts., 
Joplin, Mo. 64801, Tel: 417-623-8000, TWX: 910-
774-4508; Sis. Mgr: D.L. Lawson ..•.•. FSC No.BlB55 

• EAGLE SIGNAL DIV., E. W. Bliss Co., 736 Federal St., Davenport, 
Iowa 52803, Tel: 319· 326·8111, TWX: 910·525·1213; Mktg. 
Mgr: P. R. Anderson .................................. Pgs. 1020, 2204, 2443 

(Potentiometer Prods. Reps,,) 
Cal Palo Alto, O'Donnell Assocs., 1955B EI Carmino 

Real,415-327-9260 
Torrance, O'Donnell Assocs" 18053 Creshaw Blvd., 

213-321-6541 
III Chicago, Engineered Sis. Co., 4738 N. Harlem Ave., 

312-867-8434 
Ind Ft. Wayne, G & H Sis. Co., Box 2268, 219-744-3072 

Indianapolis, G & H Sis. Co., 325 Bankers Trust 
Bldg,,317-637-5048 

Mass Needharnr Garrettson Comp., Illc., 10 Kearney Rd" 
617-449-2640 

Mich Southfield, G & H Sis. Camp., 24001 Southfield Rd., 
313-358-1910 

Mo St. Louis, R.B. Stahlhut, 12760 Post Oak Rd., 314-
725-7793 

NY Williston Pk., Garrettson Co., Inc., 99HillsideAve., 
516-747-6610 

NC Raleigh, A.B. Andrews & Co., Inc., Box 2627,919-
833-5565 

Ohio Cincinnati, G & H Sis. Co., 7215 Market PI" 513-
761-6185 

Novelty, G & H 515. Co., 13690 Fox Hill Dr., 216-
338-3654 

SEE PAGE 352 TO GET YOUR COPY OF THE RAOIIJ.ELECTRONIC MASTER 

Pa Philadelphia, Garrettson Co./lllc.,92-14 Masland St./ 
215-464-2275 

lex Grand Prairie, Howell Sls" Inc" Box 747, 214-262-
5153 

Wash Seattle, F .W. Aurich & CO" 3603 Gilman Ave., W.t 

206-284-5561 
EXP: Ohio, Dayton, J.J. Tisdall, 359 Fawnwood Rd., 513-

299-4392 
(Timer-Counter Prods, Reps,) 

Ala Birmingham, McConnell Sis, & Engr. Co., Box 5825/ 
205-871-3501 

Ariz Scottsdale, J.T. Aldrich Co., Box 1299,602-945-
8598 

Cal Burlingame, Campbell & George Co., 840 Mahler, 
415-697-2965 

Los Angeles, Hundley Co" Inc" 3282 Fletcher Dr'f 
213-255-7111 

Sacramento, Campbell & George Co., 1331 "rOOSt., 
916-442-4631 

Colo Denver, D.E. Bond Assocs" 2149 S. Clermont St., 
303-756-1234 

Fla Ft. Lauderdale, Ward Engrg. Co., 1718 Northeast 
28th Dr" 305-564-4883 

Jacksonville, Ward Engrg. Co., Inc., 2727 PhylliS 
St., 904-388-7656 

Orlando, Ward Engrg. CO'I Inc" 7040 Lake Ellenor 
Dr., 305-851-0725 

Ga Tucker, Massa Control Co., 2208 Hanfred La" 404-
939-7900 

III Chicago, Kelburn Engrg. Co" 6545 N. Olmsted Ave., 
312-175-5722 

Moline, J. Otis & Assocs., 3526-28tl1 Ave.,309-762-
3276 

Ind Indianapolis, Kelburn Engrg. Co., Box 40251,317-
846-5574 

La Baton Rouge, Thompson Equip. CO' I Alrbase Ave. at 
Varsity Dr., 504-355-6663 

New Orleans, Thompson Equip. Co., 4020 Thalia 
St" 504-822-1336 

Md Baltimore, H.M. Wood & Co" Inc., 2117 Eastern 
Ave., 301-276-1505 

Mass Norwood, Gibson Engrg. Co., 90 Broadway, 617-769-
3600 

Mich Detroit, R.D. Ernest Assoc., Inc., 12818 Puritan, 
313-861-7311 

Grand Rapids, Mackinaw Engrg. CO. t 4071 Lake 
Michigan Dr., 616-453-6361 

Minn Minneapolis, W.A. HallockCo.t 5316ExcelsiorBlvd., 
612-920-6100 

Mo Kansas City, Conrow CO'I 3300 Wyoming St., 816-
531-6065 

St. LouiS, Richter Equip. Co., 9567 Page Blvd.,314-
427-0990 

NJ Hackensack, C.H. Ribble Co., 31 di CarolisCt.,201-
342-2602 

NY Buffalo, Munl1all Co., 170 Franklin St., 716-856-1212 
NC Cilariotte, Massa Control Co., Box 1503,704-376-

1753 
Ohio Cleveland, J.L. Finnicum & Assoc., 1495 Warren Rd., 

216-226-7076 
Dayton, Thai-Mar Assocs., Inc" 3232 Encrete La., 

513-298-9939 • 
Okla Oklahoma City, C.B. Anderson Elec. Co., Box 761, 

405-751-2771 
Tulsa, C.B. Anderson Elec. Co., 6708 East !.3 St., 

918-836-4661 
Ore Portland, Branam Instr. Co., 6019 N,E. Union Ave., 

503-285-9861 
Pa Havertown, W.F. Keegan & Co., 614 Darby Rd.,215-

528-6640 
MonroeVille, H.A. Deevers & Co., 3960 Northern 

Pike, 412-372-7900 
Tex Addison, L. Elliot Co., 701 N. Dooley Rd" 214-239-

8533 
MiS'ouri City, L. Elliot Co., Box 428, 713-499-1571 

Utah Salt Lake City, C.W. Silver, Inc., 550 West 7th 
St., 5., 801-355-5377 

Wash Seattle, Branam Instr. Co., 2137 Second Ave., 206-
622-7320 

WVa Charleston, Skaff Engrg. Co., 3418 Staunton Ave., 
S.E., 304-342-0131 

Wise New Berlin,. Kelburn Engrg. Co., 13330 W. Sunny 
View Dr., 414-786-5630 

EXP: NY, New York, Rocke Intll. Corp., 13 East 40th St., 
212-689-0200 

EALING CORP., 2225 Massachusetts Ave., Cambridge, Mass. 
02140, Tel: 617-491-5870; 515. Mgr: F. Ferguson 

EASCO I NOS., INC.,2121 Rte.110, Farmingdale, N.Y .11735, Pres: 
W.J. Conlon 

EASTERN AIR DEVICES, INC., 385 Central Ave., Dover, N.H. 
03820, Tel: 603-742-3330, TWX: 710-366-1611; Sis. 
Mgr: N.F. Giarra .•••. FSC No. 19070 

EASTERN CHEMICAL CORP., 3rd & Greenwich Sts., Reading, Pa. 
19601, Tel: 215-376-7326; Sis. Mgr: L.W. McCord 
••••. FSC No. 14461 

EASTERN DYNAMICS, INC., P.O. Box 276, Bloomfield, Conn., 
Tel: 203-242-0708; 515. Mgr: R,A.Donlin;FSC12966 

EASTERN INDS., Div. L,F.E., Inc., 100 Skiff St., Hamden, Conn. 
06514, Tel: 203-248-3841; Sis. Mgr: J.F. Duffy 

EASTERN MARKING MACHINE CORP., 30 Alabama Ave., Island 
Pk., N.Y. 11558, Tel: 516-889-9090; Sis. Mgr: L. 
Sherman 

EASTERN REPRODUCTION CORP., 1250 Main St., Waltham, Mass 
02154, Tel: 617-893-8166; Sis. Mgr: G.W. Mason 

EASTERN SPECIALTY CO., 3619 N. Eight St., Philadelphia, Pa. 
19140, Tel: (215) BA 8-0500; Sis. Mgr: E.P .Cornely 
..... FSC No. 36111 

EASTERN TOOL & MFG. CO., 1 Montgomery St., Belleville, 
N.J. 07109, Tel: 201-759-7100 

ESC· EDE 

EASTMAN CHEMICAL PRODS., INC., Sub. Eastman Kodak Co., 
Kingsport, Tenn., Tel: 615-246-2111 

EASTMAN KODAK CO., 343 State St., Rochester, N.Y. 14650, 
Tel: 71'>-325-2000; V.P. Mktg: G.B. Zornow ••.•. 
FSC No. 89503 

* EASTOBOND hot-melt adhesives - Eastman Chemical Prods. 
EASTRON CORP., 25 Locust St., Haverhill, Mass.01830, Tel: 617-

373-3824; Sis. Mgr: A. Shallow •.•.• FSC No. 19373 
*EASY-FLO brazing alloy - Handy & Harman 
*EASY POXY epoxy adhesive kits - Conap,lne. 
~ASY-UP, INC., 1006 State St., Racine, Wisc. 53404, Tel: 414-633-

6389; 515. Mgr: M. Campbell 
-A£ASYMATCH matching network - Alford Manufacturing Co. 
EBERLINE INSTR. CORP'., Instr. Div., P.O. Box 2108,805 Early 

St., Santa Fe, N.M. 87501, lei: 505-982-1881, TWX: 
910-985-0678; Sis. Mgr: R.A. Gray •.•.. FSC No. 04596 

EBERT ELCTRNS. CORP., 130 Jericho Tpke., Floral Park, N.Y. 
11001, Tel: (516) GE 7-7777; 515. Mgr: V. Horowitz 
..... FSC No. 82024 

• Eoy, HUGH H. CO., Div. REDM Corp., 4701 Germantown Ave., 
Philadelphia, Pa. 19144, Tel: (215) DA 4-7000, TWX: 215·725· 
7352; V.P. Sis: W. A. Telmosse .............................. ~Pgs. 896, 897 

Ariz Tucson, Hamilton Reps., Inc., 9800 N. Oracle Rd., 
602-326-6461 

Cal Los Angeles, L.J.G. Inds .. 1720 Pontius Ave., 213-

Ga 

III 

Ind 

Kans 

Ky 

Md 

Mass 

Micl1 

Mino 

NY 

Ohio 

Pa 

rex 

472-8902 
KennesaWt K & E Assocs., Inc., Blue SiJrillQs Mobile 

Home Pk. 7A, Rte. 2,404-974-4264 
GlenView, E. Flaxman CO' I 52 James Ct" 312-729-

1880 
Angola, Southern Sis. Co., 105 Lakeshore Dr., 219-

665-3961 
Indianapolis, Southern Sis. Co., 6216 Carrollton Ave. 
MiSSion, Mesa Co., 5460 Buena Vista Dr" (913) CO 

2-6565 
Loui sville, Southern Sis. Co.,212 Republic Bldg., Tel: 

583-6902 
Baltimore, Doss Elctrns., Inc., 6660 Security Blvd" 

301-944-1900 
Natick, "G. Rosen Co., Inc., 563 Worcester Rd" 617-

655-2211 
Ferndale, Shaico, Inc" 23525 Woodward Ave., LI 7-

4771 
Grand Rapids, Shalco, Inc., 5364 Kimball Ave" CH 

5-8792 
Hopkins, Hamilton l Grayden & Flemmer, Inc., Hamil-

ton Rd., Tel: 935-5558 
Jamaica, S-J Sis., 148-05 Archer Ave., AX 1-3232 
Syracuse, Rep Tech, Inc., Box 98, 315-454-0761 
Cleveland, Components, Ine" 7461 N. linden La., 

216-842-2737 
Ft. Washington, Precision Elctrns. i Inc., 520 Penn~ 

sylvania Ave., (215) MI 6-8686 
Dallas, Southwest Elctrns.., 621 Meadows Bid., EM 

3-!671 
Houston, Southwest Elctrns., 5727 Savoy La" WA 8-

5251 
EBY SALES CO., 148-05 Archer Ave., Jamaica, N.Y. 11435, 

Tel: (212) AX 1-3232, TWX: 212-479-4634;515. Mgr: 
B. Braun 

*ECCENTRIX adjustable shear/alignment pin - Tridairilldustries 
ECHO ELCTRNS. CORP., 59-10 Queens Blvd., Woodside, N.Y. 

11377, Tel: 212-639-3705; Sis. Mgr: R. Fromer 
*ECOM-S memory systems - Standard Memories, Inc. 
* ECON-O-MITE hose reels-Aero-Motive Mfg. Co. 
*ECON-O-TROL a-c power control - NWL Incorporated 
*ECONO-FLEX electronic counters - Veeder-Roo' 
*ECONO GRID prt. circuit card - Elgin Electronics Inc. 
*ECONO-HEAT furnaces - Aremco Products, Inc. 
* ECONO-MERC mercury ballasts-Jefferson Elee. 
*ECONO-SIL low-cost emi/rfi shieldillg material - Chomerics 
*ECONO-TRIM trimmer potentiometers - Dale Electronics 
*ECONOCAP capacitance diodes - Motorola Semiconductor 
*ECONOGLO indicator light - Drake Mfg. Co. 
ECONOMY FUSE DIV., Federal Pacific Elec. Co.,2070 Maple St., 

Des Plaines, III. 60016, Tel: 312-299-2211; 515. Mgr: 
R,A. Pasco ...... FSC No. 72076 

*ECHOPLEX time diversity system - Kahn Research Labs. 
* ECHORDER tape recorder- RIL Elctrns., Inc. 
* ECHORDETTE tape recorder - RI L Elctrns., Inc. 
*ECONOSYNC synchros - IMC Magnetics Corp. * ECONOTAN commercial capacitors - Components, Inc. 
*ECONOVAP vacuum deposition unit - T -M Vacuum Prods. 
• ECTRON CORP., 8070 Engineer Rd., San Diego, Calif. 92111, 

Tel: 714·278-0600; Pres: E. Cunningham ........ FSC No. 24856 
......................... ........ . ............................ Pg. 527 

Cal Alameda, PremmcojPH,2406 LincolnAve.,415-523-
9495 

Los Angeles, PremmcojPH, 5470 Valley Blvd.,2!3-
222-0167 

Mich Southfield, Twin Region Elctrn. Sis., 29563 North-
western Hwy., 313-358-4480 

NY Roslyn Hgts., Travco Assocs" Inc., 142 Mineola 
Ave., 516-621-3223 

Ohio Cleveland, Twin Region Elctrn. Sis.! 21010 Center 
Ridge Rd., 216-331-7650 

Dayton, Twin Region Elctrn. Sls.,5700FarHillsDr., 
513-434-8000 

Va Annandale, Nine Assocs., 7753 Patriot Dr., 703-256-
9105 

EDAL INDS., INC., 4 Short Beach Rd., E. Haven, Conn. 06512, 
Tel: 203-467-2591; Pres: E.L. Pagano .•••• FSC No. 
06288 

EOCRAFT INDS., INC., 620 Commerce Rd., Linden, N.J. 07036, 
Tel: 201-925-7760; Sis. Mgr: L.J. Edwards 

*EDDYSTONE communications receivers - Marcolli !,lstruments 
EDER INDS., INC., 4864 S. Tenth St., Milwaukee, Wise. 53221, Tel: 

414-482-2700; Sis. Mgr: H. Eder 
EDER INSTRUMENT CO., INC., 2293 N. Clybourn Ave., Chicago, 

111.60614, Tel: 312-327-2131 

3019 



_EO_E ... _E_L_E _________ ..... ____ , _________ ...... ___ ...... _1 MA~llFACTURERS 'SAL'ES OFFICES' TRADE NAMES ••• 

*EDER-LITES Inspection lamps - Eder Instr. Co., Inc. Miss W.ltham, Eleo, 181 West St., il17-899-6510 DC Washington, 'S.K. MacDonald" Inc., 217 Riggs Bank 
*EDGE CON crimp type lerminals - Molex Prods., Co. , ' 'Mith Lathrup Vi lIage, Sheridan Assocs., Box 128,313-358- Bldg., 202-265-3938 
EDISON, THOMAS A. INDS., Instr. Div., McGraw Edison Co., 36 3333 Fla Maitland, Geartner Assocs.,lnc.,2101 Mohawk Trail, 

, Lakeside Ave" W. Orange, N.J.07051, Tel; 201-736- Minn St. Paul, Countryman, Wagner & Behnen Co., 1821 '305-647-4000, 
1000, TWX: 201-736-2940; Sis. Mgr: G.V. Boselli, University Ave., 612-645-9151 "Miami Beach, Gea~ner Assocs., Inc., 350 Lincoln 
..... FSC No. 80099 Mo Kansas City, R.W. Farris Co., 1715 Baltimore Ave., Rd., 305-531-0200' 

* EDITA!! die-cut tape splice- Tall Co. (816) HA 1-1751 Ga Atlanta, Electro-Rep -,\ss,ocs., Inc., Box 29-353,404-
*EDITALL tabs and splicers -Elpa Marketing Ind., Inc. "Maryland Hgts., Dipro, Inc., Box 1428,314-432-3780 633-7011 
* EDITALL tape splicing block- Tall CO~ NM Albuquerque, McLoud & Raymond Co., 1415 Rich- III Chicago, W.S. Patterson Co."lnc., 5604 N. Western 
EDITORS & ENGINEERS, P.O. Box 68003, New Augusta,lnd. mond Dr., N.E.i 505-256-1749 Ave., 312-271-3774 ' 

46268, Tel: 317-291-3100; Dir. of SIs: T.V. Surber NY Manhasset, Win-Cor Elec. Sis., 75 Plandome Rd., La Metair,e, D. Bellew Sis., Inc., 3017 "D"18tl1 St., 504-
EDKO ELCTRNS.,INC.,397 Bedford Ave., Brooklyn, N.Y. 11211, 516-627-9474 833-6496 

Tel: (212) EV 4-2746; Pres: M.R.Coe .,." FSC 05955 II Rochester, TelesGo Assocs., 3254 Winton Rd., 5" Md Baltimore, S.K .. MacDonald, Inc., 5500 Harford Rd., 
ED MONT-WILSON, 3157 Walnut, Coshocton, Ohio 43812, Tel: 716-275-9200 301-254-3380 

614-622-4311; Sis. Mgr: R.M. Thomas ", Vestel, Telesco Assocs" 609 Harvard St., 607-729- Mass Chest,nut Hill, P.R. Sturgeon Co., Inc., 1330 Boylston 
EDMUND SCIENTIFIC CO., 380 Edscorp Bldg., Barrington, N.J. 6339 St;/617-734-7710 

08007, Tel: 609-547-3488;,' Pres: N.W. Edmund .... NC Greensboro, Grady-DuckettCo.,Box22002,919-273- Mich DetrOit, ABM Sis., Inc., 5604 N. Western Ave., 
FSC No. 97197 4617 313-862-1300 

EDNALITE CORP., OCVI Instr. Div;, 200 iii. Water St., Peekskill, Ohio CinCinnati, Baehr-Greenleaf & Assoc., 9505 Mont- Minn Minneapolis, F.B. Hill Co., 6110 Excelsior Blvd., 
N.Y .10566, Tel: 914-737-4100'- gomery Rd., 513-891-3826 612c929-6727 

EDWARDS CO., INC., 90 Connecticut Ave., Norwalk, Conn. 06856, " Clevelandj Baehr-Greenleaf & Assoc., 14700 Detroit NM Albuquerque, C.T. Carlberg & Assocs., Box 3177, 
Tel: 203-838-844~; Sis. Mgr: W.W. Adams Ave., (216) AC 1-9030 505-265-1579 

EDWARDS HIGH VACUUM (CANADA), L TO., 430 S. Service Rd., " Upper Arlington, Baehr-Greenleaf & Assoc., Box NY Buffalo, R.W. Mitscher Co., Inc., 496 Ellicott Sq. 
W., Oakville, Ont.,Can.;Tel:416-845-3437; Sis. Mgr: 5722,614-486-4046 Bldg., 716-854-2517 , 
F.R. Barnes " Xenia, Baehr-Greenleaf & Assoc., 3350 Maplewood, ,. Manhassett, F. Spellman Co;, 1295 Northern Blvd., ' 

EDWARDS HIGH VACUUM, INC., 3279 Grand Island Blvd., Grand 513-426-5485 516-627-3399 
Island, N,Y. 14072, Tel: 716-773-7552, TWX: 710- Okla Oklahoma City, Ammon & Champion Co., Box 12274, NC Charlotte, Electro-Rep As sacs., Inc., 128 West 30th 
260-1350; Nat'l. Sis. Mgr: G. Schmidt 405-942-8222 St., 704-333-0451 

EDWARDS, T .J., INC., 25 Williams St., Jamaica Plain, Boston,' " Tulsa, Ammon & ChamPion, ~ox 4682, (918) NA 1- Raleigh, Electro-Rep' Assocs., Inc" Box 852,919-
Mass., Tel: 617-524-2188; Mktg. Mgr: D.P.DennehY 7670 834-3398 

EDWIN INDS. CORP., 11933 Tech Rd., Silver Spring, Md. 20904 Ore Portland, Almac/Stroum Elctrns., Box 25444, 503- Ohio Columbus, McFadden Sis. Co., 150 E. Broad St., * EECOLOGIC digital logic cards-Electronic Engrg. Co:Cafif. 292-3534 614-221-3363 
* EECOSWITCH rotary thumbwheel switches-Electronic Engrg. Pa Jenkintown, Hilliard Co., Old York Rd. at Noble Pa Philadelphia, S.K. MacDonald" Inc., 1531 Spruce St., 

Co. Cal if. Sta" (215) T U 4-6100 215-545-1205 
* EFCON voltage to frequency conveJW - NUS Corp. "Pittsburgh, Lowry-Dietrich Assoc., 90 Clairton " Pittsburg, S,K. MacDonald, Inc., 7805 McKnight Rd., 
EGAN LAB.,107-56113 St., Richmond Hill,N.Y.1I419, Tel: 212- Blvd., 412-892-2992 412-366-2643 

441-6210; Sis. Mgr: G.A. Egan, Sr. Tex Dallas, Ammon & Champion, Box 35263, (214) FL 7- Tex Dallas, R.E. Nesbitt Co., Box 20816,214-357-4601 
EHRENREICH PHOTO-OPTICAL INDS., INC., Instrument Div., 8441 Houston, R.E. Nesbitt Co., Box 66831, 713-528-3811 

623 Stewart Ave., Garden City, N.Y. 11530, Tel: Houston, Ammon & Champion, Box 35552, 713-729- Wash Seattle,J.J. Backer Co., 221 W. Galer St., 206-283-
516-248-5200; Sis. Mgr: I.H. Feldman 1233 6470 

EICO ELCTRN. INSTRUMENT CO., INC., 283 MaltaSt.,Brooklyn, Wash Seattte, Almac/Stroum Elctrns., 5811 Sixth Ave.,S., 
N.Y., Tel: 212-949-1100; Sis. Mgr: P .A. Portnoy 206-763-2300 

EIMAC, Div. Varian Assocs., 301 Industrial Way, San Carlos, EXP: NY, New York, Genex Corp" G,P,O. 1124, 212-
Calif. 94070, Tel: 415-592-1211, TWX: 910-376-4893; 524-2557 
Sis. Mgr: J.R. QUinn ELCO TOOL & SCREW CORP., 1111 Samuelson Rd., Rockford, 

* EKTACOM wired intercom sys. - Fisher Berkeley Corp. III. 61101, Tel: 815-964-8611, TWX: 91U-631-J42U; 
*EL CABLE TIE wire/cable harness - Electrovert Inc. V,P. Sis: J. Rathke ..... FSC No. 83486 
* EL-50 scr controls - Electrol Co., Inc. *ELCON counters - Hecon Corp. * EL-MENCO fixed & variable capacitors- Electro Motive Mfg. * ELCON tv pick up tubes- English Elec. Valve Co., Ltd. 
EL-RAD MFG. CO.,4300 N. California, Chicago, III. 60618, Tel: • ELCilR, Div. Halliburton Co., 2431 Linden La., Silver Spring, Md. 

312-478-7300; Sis. Mgr: J.T. Clark ..... FSC 11253 20910, Tel: 301·589-6614; Sis. Mar: R. K. Holhem,.,., .. .FSC 
• ELASCO, INC., 5 NorthWOOd Rd., Bloomfield, Conn. 06002, Tel: No. 09460 ,.,. ... m.,..,. .... ,. ................. 'm .. ' .. ' .. ,. ... : .... , .. ,.,,. ... ,.,. .. Pg. 1919 

203·242·0708; Sis. Mgr: J. B. Giller ........ FSC No. 11920,.,.,,.,.. Ala Huntsville, Reynolds &Assoc.,904BobWaliaceAve., 
.... , ...... ,. .. ,.,. .... ,.,.,.'m ......... ,. ...................... ,. ...... ,. .. ,. ...... Pgs. 1924-1926 205-536-1941 

Fla Ft. Lauderdale, C.E. Snow Co .• 2400 E. Oakland Cal Los Altos, T. Whychell, 580 Spargur Dr., 415-948-
Pk. Blvd., 305-563-2448 0355 

Kans Prairie Village, Thunderbird Engrg.Sales& Services " Sherman Oaks, Gee Assoc., 14474 Dickens St., 213-

La 
Md 

Inc., 4014A West 95th St., 913-642-7220 788-5961 
Wichita, Thunderbird Engrg. Sales & Services Colo Denver, Electro Rep, !O51 S. Platte River Dr., 303-

Inc., 7707 E. Osie, 316-684-3941 744-2821 ' 
Slidell, Noakes Engrg., Box 940 ' Fla Eau Gallie, Reynolds & Assocs., Inc.iBox 1043,305-
Beltsville, C.E. Snow Co., 10442 Baltimore Ave., 727-3205 

301-345-2211 " Ft. Lauderdale, Reynolds & Assoc., Inc., 161 South-
Mass Canton, New England Elctrn. Sis. Corp., 590 Wash- west 75th Ave., 305-581-6611 

Mo 
inglon St" 617-828-4835 " Orlando, Reynolds & Assocs., Box 8877, 305-424-

Hazelwood, Thunderbird Engrg. Sales & Services, 3836 

NJ 
Inc., 400 Brookes Dr., (3141 PE 1-4343 Ga Atlanta, Reynolds & Assocs., Inc., 175 W. Wiecua 

Ft. Lee, K.E. Hughes Co., 2175 Lemoine Ave., Rd., N.E., 404-255-8955 
201-944-1600 III Wheaton, D. Hausten Co., 614 Arbor Ave., (312) 

Pa Ambler, C.E. Snow Co., 258 N. Main St., 215-646- MO 8-7312 
9451 Mass Manchester, Applied Technology, 7VineSt.,(6171CA 

T ex Houston, Noakes Engrg., Box 36258, 713-529-6213 7-2700 
., Irving, Noakes Engrg., Box 968,214-255-0441 NM Albuquerque, Electronic Enterprises, 1900 Wash-

ELASTIC STOP NUT DIV., Amerace Esna Corp., 2330 Vauxhall ington, N.E., 505-256-1585 
, Rd., Union, N.J. 07083, Tel: 201-686-6000, TWX: Las Cruces, Electronic Enterprises, Box 116,505-

710-985-4677; Sis. Mgr: D.B. Sorenson 524-0126 
* ELASTO-COTE protective covering - Kingsley Machine Co. NY Bronx, Bradley Assoc., Inc., 130 Van Cortlandt Ave., 
*ELASTO-PRENE '~" cord - Plastic Wire & Cable Corp. W.,212-549-85OO 
*ELASTO-SYN rubber cord" Plastic Wire & Cable Corp. Ohio Cleveland, Electro Sis. Assoc., 335 East 200th St., 
*ELASTOSEAL a-ring - Shamban W. S. & Co. 216-486-1140, 
* ELBIT digital computers - Elron, Inc. " Dayton, Electro Sis. Assoc., Overlook Br .,Box3122, 
• ElCO CORP •• Maryland Rd. & Computer Ave .• Willow Grove. Pa. 513-426-5551 

19090, Tel: 215·659·7000, TWX: 510~665·5573; Sis. Mv, Pa King of Prussia, Letronix, 251 W. DeKalb Pike, 
W. McKay,. .. ,..,FSC No. 91662 ...... ,. .................... , ..... PgS. 898, 899 215-265-1020 

Ala Hazelgreen, Grady-Duckett Sis. Co., Box 537,205- " Pittsburgh, Electro Sis. Assoc."201 Penn Center 
828-3475 Blvd., 412-371-9449 

Ariz Phoenix, J. Berman, Inc., 2101 W. Shangri La Rd., Tex Henderson, E.G. Miller Co., Box 929, 214-657-5049 

Cal 

Colo 
Conn 
DC 

Fla 

III 

Ind 

Md 

3020 

602-944-3361 Va Falls Church, Jay Co., 2914 Annandale Rd., 703-534-
EI Segundo, Eleo Pacific, 220~ Park PI., 213-675- 7800 

3311 EXP: 'NY, New York, Henley & Co.,202 East 44th St., (212) 
La Mesa, J. Berman, Box 453, 714-583-6457 YU 6-5544 
Los Angeles,J.Berman Co., 8295 S. LaCienegaBlvd., ' FOR: Can, Ontario, Ont;, York Instrs., 1262 Don Mills 

213-678-1281 Rd., Tel: 445-1255 
Oakland, F.W. Moulthrop & Assoc., 1530 East 12th 

St., (415) AN 1-7676 
Denver, MeL'oud & Raymond,Box 22044,303-756-1589 
Colebrook, Elto, Box 12, 203-379-0287 
Washington, Meehtronics Sis., Inc., 7600 Georgia 

Ave., N.W., 202-291-6004 
Miami, J.J. Smith & Assocs., aox573,305-374-6784 
Winter Pk., J~. Smith Assocs., 935 Orange Ave., 

305-644-4316 
Atlanta, Grady-Duckett Sis. Co., Box 29067,404-451-

3529 
Chicago, D. Dolin SIs. Co., 3525 W. Peterson Ave., 

312-588-3738 
lndlanapolis, Morris-Cunningham Co.~ 720 East 65 st., 

317-255-2458 
Silver ilrings f MILr Inc., 817 Silver Springs Ave., 

301-587-1134 

• ElDEMA DIV., Genisco Tech. Corp;, 18435 Susana Rd. Compton. 
Calif. 90221, Tel: 213 ·774·1850. TWX: 910-346·6773; Sis. Mar: 
T. Moore ............. ,. .. , .. ,. ................................................ Pgs. 1786·1791 

Ariz I Phoe~~~3~f' Knight Co., Inc., Box '11394, 602-

Ark EI Dorado, D. Bellew Sis., Inc., Bax 1835,501-863-

Cal 
8325 

Buriingame, W.J. Purdy Co., 770AirportSlvd,,415-
347-7701 

IngleWOod, W J3. Knight Co., Inc., 112 Glasgow Ave., 
ll3-678-4711 

Sacramento, W.J. Purdy Co., 4110 Still meadow Way, 
916-481-0971 

Colo Littleton, W.J. Purdy Co;, 1449 W. Littleton 
Coml Milf~~O P.R. Sturgeon Co., In~., .Box 170, 203-874-' 

* Trade Name See Mfr. Listing 

ELDEN MFG. CORP., 2712 N. Elston Ave., Chicago, III. 60647, 
Tel: 312-276-2192 

• ELDORADO ElCTRNS., 601 Chalomar Rd., Concord, Cam. 94520, 
Tel: 415·6864200, TWX: 910-481·9476; Sis. Mg!: R. P. Swill 
........ FSC No. 14814 .... ,"' .... , ........ , .. , .......... , ........ , ............... P,. 1369 

Ala Huntsville, Gel]try Assocs., 2109 Clinton Ave., 205-
~14-9771' 

Ariz Phoenix, T.L. Snitzer Co" 15 North 40th PI" 602-

Cal 
273-1673 

Del Mar, T .L. Snitzer Co., 1150 Camino Del Mar, 
7! 4-454-2191 

Los Angeles, T .L. Snitzer Co., 9005 Exposition 
Blvd., 213-836-6170 

Palo Alto. T.L. Snitzer Co .. 1020 Corporation Way. 
415-968-8304 

Colo EnglewOOd, Aztec Enterprises, 3385 S. Bannock Dr., 
303-761 -0 101 

Conn Hamden, Applied Meas.,lnc.,2531 WhitneyAve,,203-

Fla 

Ga 

III 

Ind 

Kans 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Tex 

Wash 

288-5288 . 
Orlando, Gentry Assocs., 550 N. Bumby Ave., 305-

841-7740 
Atlanta, Gentry Assocs., Box 13513,Sta. K,404-874-

4/;61 
Northfield, Torkelson Assocs" 540 W. Frontage Rd., 

312-446-8450 
Indiana~olis, Torkelson Assocs., 3512 Rockville Rd., 

117-241-n72~ 
Leawood. Leemark Engrs .. Box 6175. (913) NI 8-

0124 
Laurel, Scientific Mktg. Assocs., 8817 Hunting La., 

301-776-5130 
Acton. ApDlied Meas,. Inc .. 86 Hayward Rd.; 617-

263-2766 
DetrOit, Anderson Elctrns., 19471 James Couzens 

Hwy., (313) DI 2-7133 , 
Minneapolis, Torkelson Assocs., 4820 West 77th 

St" 612-920-1046 . 
St. Louis, Leemark Engrs" Inc., 9623 St. Charles 

Rock Rd., 314-423-8700 
Pennsauken, Megargel-Himmelstein Assocs., 8070 

C Rte. 130,609-662-3081 
Union.SBM Assocs .. Inc .. 1519 Stuyvesant Ave .• 201-

687-8737 
Albuaueraue. Aztec Enterprises. 3202 Candelaria 

Rd., 505-345-3441 
Pleasantville. SBM Assocs., Inc., 28 Hobby St., 

(914) RO 9-1811 . 
Syracuse, SBM Assocs., Inc., 5858 Molly Rd., 315-
Rochester. SSM Assocs .. lnc" 800 Linden Ave., 

716"381-8330 
4~-9377 

Burlington, Gentry Assocs., 116 E. O'Neal Ave., 919-
227-2581 

Dayton. Instrumentation Sys •• Inc .• 3480 Office Park 
~r ,~n-291-Rn9~ , ' 

Dallas. Crockett Enara., Inc., 1115 Brookhollow Dr., 
(214) ME 7-6120 

Bellevue, Brennan Assocs., 208 Carlson Bldg., (206) 
GL 4-9332 

ELDRE'COMPONENTS, INC., 1239'University Ave., Rochester, 
N:Y .14607, Tel: 716-244-2570, TWX: 716-235"4253; 
Sis. Mgr: J.A. Erdle ..... FSC 19648 

ELEC-TROL, INC., 21018 Soledad Canyon Rd., SaUgUS, C.lif., 
Tel: 805-259-7570; Sis. Mgr: K.E. Doriot; FSC 15636 

*ELECTRA-LAB elect. training Sy5. - Electraid, Inc. 
ELECTRA MFG. CO., 800 North 21, Independence, Kans. 67301 
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• •• including Federal Supply Codes (FSC) where available 

• ELECTRA/MIDLAND CORP., Cermetrik Diy., 3347 Industrial Ct., 
San Diego, Calif. 92121, Tel: 714·453·0353; Sis. Mgr: C. T. 
Chleboski... ..... FSC No. 30983 ....................... Pg. 2469 

(Refer to Electra/Midland Coro._ Midland Div. for sales office 
information.) 

• ELECTRA/MIDLAND CORP., Electra Div., Box 760, Mineral Wells, 
Tex. 76067, Tel: 817 ·325-7871 .............. Pgs. 648, 2376, 2317 

(Refer to Electra/Midland Corp., Midland Div. for sales office 
information.> 

• ELECTRA/MIDLAND CORP., Midland Div., 3151 Fiberglas Rd., 
Kansas City, Kans. 66115, Tel: 913 - 342-7950; V.P. Mktg: 
M. J. Mulvihill. .. ...... Pgs. 1090-1095 

Ariz Scottsdale. Runyon Co .• 6825 E. Thomas Rd .. 602-
947-5711 

Cal Inglewood, Electra/Midland, 3402 W. Century Blvd., 
213-678-2531 

Los Angeles, Black & Strong, 1728 S. La Cienega 
~Ivd., ,13-870-9191 

Oakland, F.W. Moulthrop, 1530 East 12th 
Colo Littleton. Simpson Assoc .. 8000 S. Kendall Blvd .. 

303-798-8439 
Fla Oviedo, Conley-May, W. Broadway, 305-365-3283 
III Oak Park, Electra/Midland. 6641 W. North Ave., 

312-848-0390 
1nri Ft. Wayne. Jedco. Inc •• 4121 FoxQrove Ave .• 219-

483-4126 
Md Baltimore. Component Sis .• 7 Church La .• 301-484-

3647 
Mass E. Boston, Electra/Midland, 144 Addison St., 617-

567-6146 
Mich Southfield, G & H Sales, 24001 Southfield, 313-

358-1910 
Minn St. PauL Wagner Comp. Consultants, 542 S~ Snelling 

Ave .. 612-698-0331 
NY Endicott. Tech Mark. Inc .. 101 Jefferson Ave .• 607-

748-7473 
New York, Sprung/Nussbaum, 254 West 31st St., 

212-565-1820 
NC Bethania. Candor, 919-924-1480 
Ohio Medina. J.C. Hofstetter Co., 5168 Valley View Dr_. 

216-241-4880 
Pa Narberth, J. Bresson, 107 Forest Ave., 215-839-

6770 
Tex Mineral Wells, Electral Midland, Box 760,817-325-

7871 
Wash Bellevue, Wes!er Tech. 515_, 10843 Northeast 8th. 

206-454-3906 
ELECTRAC, INC., 1614 Orangethrope Way,Anaheim, Calil. 92801, 

Tel: 714-879-6021; 515. Mgr: M.P. Marsh 
*ELECT RACE recording chart paper - Gubelman Chart 
Division 
ELECTRAID, INC., P.O. Box 53, Cambridge, Mass. 02141, Tel: 

(617) BR 2-4288; Gen'l. Mgr: R.R. Lewis 
ELECTRALAB DIV JTYCO, Box 548, Encinitas, Calif. 92024, Tel: 

714-753-6261, TWX: 910-322-2130; Dir. Mktg, P.L. 
Simpson ..... FSC No. 18944 

ELECTREY, SA Apartado 1393, Monterrey, Mexico, Tel, 9181-
75-1222; Sis. Mgr: J. Diaz 

ELECTRI-CORD MFG. CO., INC., 312 E. Main St., Westfield, Pa., 
Tel: 814-367-2265; 515. Mgr: C. Wexler 

ELECTRI-WIRE ASSEMBLIES CO., INC., 700 W. Virginia St., 
Milwaukee, Wisc. 53204, Tel: 414-272-4323; 515. 
Mgr: J. Mulvanny 

ELECTRIC INDICATOR CO.,INC,,195 Danbury Rd., Wilton,Conn., 
Tel: 203-762-8655; 515. Mgr:W .L.Sly ..... FSC 73693 

*ELECTRIC LACQUER lacquer - John C. Dolph Co. 
ELECTRIC MACHINERY MFG CO.,800CentraIAve.,Minneapolis, 

Minn. 55413, Tel:612-339-6751, TWX: 612-321-1390; 
Mktg. Mgr: C.M. Burns ..... FSC No. 19899 

ELECTRIC MOTORS & SPECIALTIES, INC.,King& Hamsher Sts., 
Garrett, Ind. 46738, Tel: (219) FL 7-4141; Sis. Mgr: 
JA Fuhrman 

ELECTRIC PARTS CORP., Box 234, Georgetown, Ky. 40324, Tel' 
502-863-3321; 515. Mgr: D.E. Summers 

ELECTRIC SOLDERING IRON CO., INC., P.O. Box 247, Deep 
River, Conn. 06417, Tel: 203-526-5361; 515. Mgr: 
A.H. Meyers 

ELECTRIC TACHOMETER CORP., 68th & Upland Sts., Philadel
phia, Pa. 19142, Tel: (215) SA 6-7723; 515. Mgr: 
F .M. Porter ..... FSC No. 20049 

ELECTRIC TERMINAL CORP., Drawer E, Pi Igrim Sta., Warwick, 
R.I., Tel: 401-781-2189; 515. Mgr: W. Massie, Jr. 

ELECTRIC THERMOMETERS, INC., 10 Glover Ave., Norwalk, 
Conn. 06850, Tel: 203-847-7265; 515. Mgr: K. Bissing 

ELECTRICAL INDS., Div_ Philips Elctrns.& Pharmaceuticallnds. 
Corp., 691 Central Ave., Murray Hill, N.J. 07974, 
Tel: 201-464-3200, TWX: 201-464-1553; 515. Mgr: 
D.V. Wilson ..... FSC No. 20093 

ELECTRICAL INSTR. SERVICE, INC., 25 Dock St., Mt. Vernon, 
N.Y .10550, Tel: 914-699-9717; 515. Mgr: F.P .John
stan 

- - - - - - - -Advertisement- - - - - - - -
EIS, Inc. provides CERTIFICATION, CAL
IBRATION and REPAIRservicesforElectrical 
Standards and Test Equipment from DC to 
12.4 GHz. Certificates directly traceable to 
NBS are issued for all instruments and pro
cedures conform to MIL-C-45662A and MIL
Q-9858. 
Factory authorized by Singer Instrumentation 
for Sensitive Research and Guildline Com
mander Instruments, RCA, B&K/ Precision 
Apparatus and Alnor Instrument Co.; we also 
specialize in the repair and calibration of 
HP IT ektronix, Weston, Westinghouse/Ballan
tine and Fluke eqUipment. 
Write for our brochure to get full information 
on our services. 

SEE PAGE 352 TO GET YOUR COpy OF THE RADlO·ELECTRONIC MASTER 

ELECTRICAL INSULATION CO., INC., 1245 Marconi Blvd., 
Copiague, N.Y. 11726, Pres: N.S. Goldstein 

ELECTRICAL PLASTICS CORP., 280 Warren St., Box 298, Lynd
hurst, N.J. 07071, Tel: 201-438-2400; 515. Mgr: S. 
Horbach ..... FSC No. 22101 

ELECTRICAL REFRACTORIES CO., 50 Clark St., E. Palestine, 
OhiO, Tel: 216-426-9433; 515. Mgr: L.J. Turner 

ELECTRICAL SECURITY DIV., Avis Industrial Corp., Columbia/ 
Keystone, 1524 East 14 Mile Rd., Madison Hgts., 
Mich. 48071, Tel, 313-585-0370; 515. Mgr: W.F. 
DUQuette 

ELECTRICAL TESTING LABS., INC., 2 East End Ave., New York, 
N.Y. 10021, Tel: 212-288-2600; Pres: H.S. Beagle 
..... FSC No. 20091 

ELECTRICAL WINDINGS, INC., 2015 N. Kolmar Ave., Chicago, 
III. 60639, Tel: 312-235-3360; Sis. Mgr: L.C. 
Kammerer ..... FSC No. 72128 

*ELECTRICITY'S SAFUY VALVt: tuses - McGraw-l:.dison Lo. 
*ELECTRICORD wire, cord & cable - Pacific Electricord Co. 
* ELEC TRI DUCT over-the-floor extension cord -Ideas, Inc. 
*ELECTRIM trimming potentiometer - Electra/Midland Corp. 
'*ELECTRO power supply - Electro Products Laboratories 
ELECTRO-AIR DIV., Emerson Elec. Co., Olivia & Sproul Sts., 

McKees Rocks, Pa. 15136, Tel: 412-771-4900 
* ELECTRO-ALARM crane salety device - Electro-Alarm 

Safety Devices 
ELECTRO-ALARM SAFETY DEVICES, 745 N. Pleasant, Fresno, 

Calif. 93728, Tel, (209) AM 4-6894; 515. Mgr: V. 
Chambler ..... FSC No. 36623 

ELECTRO-APPLICATIONS, INC., P.O. Drawer 401, Canonsburg, 
Pa.15317, Tel:412-745-7730; 515. Mgr:J.D. Lahosky 

ELECTRO ASSEMBLIES, INC., 4338 W. Montrose Ave., Chicago, 
III. 60641, Tel: 312-282-1266; 515. Mgr: D.P. Stewart 
..... FSC No. 09250 

* ELECTROcCAP air filter-Cambridge Filter Corp. 
ELECTRO-CERAMICS, Div. Edo Western Corp., P.O. Box 15096, 

Salt Lake City, Utah 84115, Tel: 801-486-7481; 515. 
Mgr: E.J. Winston ..... FSC No. 13813 

*ELECTRO-CEROPLAST high temperature plastic - Topper Mfg. 
ELECTRO CHEMICAL ENGRAVING CO., 1100 Brook Ave., Bronx, 

N.Y. 10456, Tel: 212-588-9000; 515. Mgr: S. Small 
ELECTRO-CRAFT CORP., 1600 2nd St., S.,Hopkins, Minn. 55343, 

Tel: 612-935-8226, TWX: 910-576-3469; 515. Mgr: 
J.R. Little 

* ELECTRO CLEAN tape head cleaner - Electronics Engrs., Inc. 
* ELECTRO-COOL ultra compact cooling - Engonics Engrg. 
* ELECTRO-CRIMP electrn. crimping machine-CrimpcD Engrg. 
ELECTRO CUBE, INC., 1710 S. Del Mar Ave., San Gabriel, Calif. 

91776, Tel: 213-263-0511, TWX: 910-589-1609; Sis. 
Mgr: V. Gott _ .... FSC No. 14752 

• ELECTRO/DATA, INC., 3121 Benton St., Garland, Tex. 75040, 
Tel: 214 - 276-6167; Sis. Mgr: J. D. Short ........ FSC No. 25802 

................................. .. ............................. Pg. 1666 
Ariz PhoeniX, Hyer Assocs.,301 Indian School Rd., 602-

264-0291 
Cal Los Altos, Wright Engrg., 175 S. San Antonio Rd., 

415-941-4405 
Pasadena, Wright Engrg., 180 E. California Ave., 

213-681-2651 
Colo Englewood, Hyer Assocs., 7895 E. Prentice Ave., 

303-771-5354 
Md Bethesda, Byrne Assocs., 4853 Cordell Ave., 301-

654-8814 
Mass Lexington, W.M. Hague Co., 10 Muzzey St., 617-

862-5700 
Mich Ypsilanti, Ohio Instr. Co., 8928 Nottingham Dr., 

313-769-1177 
NJ Englewood, Central Assocs., 44 N. Dean St., 201-

568-0808 
NM Albuquerque, Hyer Assocs., 130 Alvarado, 505-

NY 
265-5961 

Plainview, Central Assocs., 11 Commercial St., 
516-433-0808 

Ohio Worthington, Ohio Instr. CO'I 505 Whitney Ave.,614-

Tex 
885-0743 

Richardson, C. Hoffman Assocs" 777 S. Central 
EJqlwy., 214-235-3600 

Utah Salt Lake City, Hyer Elctrns., 1425 South 2nd West 
FOR: Can, Stittsville, Ont.,lnstronics Techno-Prods. Ltd., 

Box 100,613-836-4411 
ELECTRO DEVICES, INC., 11805 Westline Industrial Dr., Sl. 

Louis, Mo. 63141, Tel: (314) LI 2-4500; 515. Mgr: 
R.E. Overholt 

ELECTRO-DEVICES, INC.,4-6 Godwin Ave.,Paterson, N.J.07509 
ELECTRO FIBEROPTICS CORP., 45 Water St., Worcester, Mass. 

01604, Tel: 617-791-7391; Sis. Mgr: R. Poulin 
*ELECTRO FLASHCOTE steel sheet - RepublicSteel Corporation 
ELECTRO-FLEX HEAT, INC., Northwood Industrial Pk., Bloom

field, Conn. 06002, Tel: 203-242-6287, TWX: 710-
425-2978; Sis. Mgr: R.Ravenscroft ..... FSC No.02728 

* ELECTRO-FLO air filter - Cambridge Filter Corp. 
*ELECTRO-GRAPH oil and greases - Electrofilm, Inc. 
*ELECTRO GUARD trallsformer ~ James Electrollics Illc . 
• ELECTRO IMPULSE, INC., 116 Chestnut St., Red Bank, N. J. 

07701, Tel: 201 -741-0404, TWX: 510-237-5767; Sis. Mgr: 
M. Rubin ........ FSC No. 91161 ........ Pgs. 1250, 1372, 1668, 1669 

Cal Los Angelesl R.F. Assocs., Inc., 1621 Pontius Ave., 

Md 

213-478-1586 
Palo Alto, R.F. Assocs., lIlC., 800 San AntoniO Rd., 

415-327-5531 
Laurel, Scientific Mktg. Assocs., 8817 Hunting La" 

301-776-5130 
Mass Ashland l Atlantic Assocs., Inc., 224 CQrrlavi lie 

NJ 

NY 

Rd., 617-881-4060 
Pennfff6',c~8~~66~:36a~el-Himmelstein, 8070C Rte. 

Syracuse, Lightstone Corp., 155 Pickard Bldg., E. 
Molloy Rd., 315-454-3209 

Tuckahoe, WiI.liams & Rotondi, 16 Fisher Ave.,914-
961-4338 

ELE-ELE 

Tex Richardson, C. Hoffman Assots., Inc.,777S.Central 
Expwy., 214-235-3600 

EXP: NY, New York, Rocke Int'I., 13 East 40th St., 212-
689-0200 

FOR: Can, Weston, Ont., Conway Uctrns. l::.nterprlses, 
Ltd_, 88-90 Arrow Rd. 

* ELECTRO ION getter-ion pump-Granville-Phillips Co. 
*ELECTRO-LAP SEAL cable joints and terminal kit - Okanite Co. 
* ELECTRO-LARM unit type annunciator- Electro Devices, Inc. 
* ELECTRO~LERT annunciator - Eiectro Devices, Inc. 
* ELECTRO-LITE indicators - Electro DeVices, Inc. 
ELECTRO MAGNETIC FILTER CO., 231 S. Whisman Rd., Mt. 

View, Calif. 94040, Tel: 415-969-1050; Mktg. Mg" 
P .E. Gagner 

• ELECTRO MATERIALS, 11620 Sorrento Valley Rd., San Diego, 
Calif. 92121, Tel: 714 - 459-4355, TWX: 910-322-1130; Sis. Mgr: 
J. Fish ........ FSC No. 92038 .......................................... Pgs. 649-657 

Ala Huntsville, Compar Southern l 904 Bob Wallace Ave., 
205-539-8476 

Ariz Scottsdale, Compar Rocky Mt., 84 W. Fjrs~ St., 
602-947-4336 

Cal Burlingame, Compar San FranciSCO, 1817 Bayshore 
Hwy., 415-347-8244 

Glendale, Compar Los Angeles, 434 W. Colorado 
Blvd., 213-245-1172 

Colo Englewood, Compar Rocky Mt., 300 E. Hampden 
Ave., 303-781-0912 

Conn Hamden, Compar New England l 2357 Whitney Ave., 
203-288-9276 

Fla Orlando, Compar Florida, 7040 Lake Ellenor Dr., 
305-855-3964 

III Park Ridge, Compar Midwest, #2 Talcott Rd., 312-

Md 

Mass 

Mich 

Minn 

Mo 

NM 

NJ 

NY 

NC 

Ohio 

Tex 

692-4125 
Baltimore, Compar Chesapeake l 7 Church La., 301-

484-5400 
Newton Highlands, Compar New England,SS Needham 

St., 617-969-7140 
Southfield, Compar Midwest, 21250 10 1/2 Mile Rd., 

313-357-5369 
Minneapolis, Compar Twin Cities, Box 8095, 612-

922-7011 
St. Louis, Compar Midwest, 11734 Lackland in

dustrial Dr., 314-542-3399 
Albuquerque, Compar Rocky Mt'1 2129 San Mateo 

Blvd., 505-265-1020 
Haddonfield, Compar Philadelphia, 15 Potter St., 

609-429-1526 
Albany, Compar Albany, 6 Highland Ave., 518-489-

7408 
Endwell, Compar Albany, Box 135, 607-723-8743 
N. Syracuse, Compar Albany, 319 Wells Ave., 315-

471-3356 
Woodbury, Compar New York, 335 Crossways Park 

Dr., 516-921-9393 
Winston-Salemi Compar Southern, 1106 Burke St., 

919-723-1002 
Fairborn, Compar OhiO, Box 388, 513-878-2631 
Fairview Pk., Compar Ohio, Box4791,216-333-4120 
Dallas, Compar Southwest, 8609 N.W. Plaza Blvd., 

214-363-1526 
Houston, Compar Southwest, 5757 Bellaire Blvd., 

713-667-3420 
- - - - ~ - - -Advertisement- - - - ~ - -
EMe Metamorphic ceramic capacitors consist 
of alternate layers of high p~ ttivily ceramic 
and noble-metal electrodes fired together to 
form a rigid, high integrity structure. Unique 
processing techniques permit the volume pro
duction of extremely thin sections of ceramic. 
These thin sections together with the external 
parallel connection of the individual sectioos 
increases the volumetric efficiency of these 
devices by a factor of approximately 100 
compared to conventional ''single-sheetU 

ceramic structures. 

ELECTRO MATERIALS CORP. OF AMERICA,605 Center Ave., 
Mamaroneck, N.Y. 10540, lei: ln4) UW ~-~434 

- - - - :. - - -Advertisement- - - - - - - -
Full range of products for thick film micro
electronics resistors from 352/59 to 1 meg. 
Gold, silver, platinum-gold, palladum-gold 
conductors as well as glass dielectrics tor 
crossovers & Multi[ayers. Silver, gold and 
nickel filled epoxies, adheSives and lacquers 
are also available. 

ELECTRO-MEC INSTR. CORP" P.O. Box 227, Watertown, Conn. 
• ELECTRO-MECH COMPONENTS, INC., 1039 E. Valley Blvd., San 

Gabriel, Calif. 91776, Tel: 213 - 283-9213, TWX: 910-589-3382; 
Sis. Mar: M. S. Coleman .................................................... Pg. 2717 

Ariz Scottsdale, Ar/Tec i Inc., 14 E. Stetson Dr., 602-
947-6304 

Cal Inyokern, D. Staton Elec./ Box 48 
Palo Alto, p. Nurches Co., 999Commerical St.,415-

326-7842 
San Diego, Hildebrand Assoc., 6132 Tarragona Dr., 

7140-0582-4611 
Colo Denver, Franklin Sis., 2149 S. Clermont St" 303-

757-1371 
Conn Milford, Todino Engrg., Box 402, (203) TR 4-6643 
Fla Orlando, Estes Assoc" Box 14611, 305-831-3575 
Ga Decatur, Estes Assoc., 533 Decatur Fed.Bldg., 404-

373-8266 
III Chi<ago, D.J.M. Elctrns. 515., 5356 N. Milwaukee, 

312-774-1212 
Md RockVille, Quality Components, Box 711, 301-933-

1623 
Mass Needham Hgts., Todino Engrg., Box 201,617-444-

7925 
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_E_L_E -... E_L_E _________ - __ I _______________ , MANUFACTURERS' SALES OFFICES' TRADE NAMES •• 

Mich Detroit, D. Poulin Assoc., 17222 E. Warren, 313-

Mo 

NY 

886-4990 
Kentwood, D. ·Poulin Assoc., 1635 P.en Broke Dr_, 

S.E.i 616-452-7408 
St. Louis,G.Fixman Engrg.,8160 Stanford Ave.,<3(4) 

PA 5-5219 
Scarsdale, Bassin Tech. Sis., 52 Fayette Rd., (914) 

SC 3-3334 
Ohio Cleveland, Scott Elctrns., 1836 Euclid Ave., 216-861-

Pa 

Tex 

. 2626 
Pittsburgh, Scott Elctrns., 313 Empire Bldg., 415-

471-5233 
Willow Grove, C. McGowan Co., 81 Old York Rd., 

215-659-1788 
Dallas, Glidden,Eng. & Equip. Co., 8609 Northwest 

Plaza Dr., 713-363-6539 
Houston, Glidden Eng. & Equip. Co., 7728 Long Point 

Rd., 713-681-1415 
FOR: Can, Port Credit, Ont., Leonard Elec., Ltd., 1008 

Rangeview Rd., 416-274-345.4 
• ELECTRO-MECHANICAL INSTR. CO. INC., 8th & Chestnut St., 

Box 216, PerkaSie, Pa. 18944 Tel: 215 - 257-6561, TWX: 510-
661-5170; Sis. Mgr: R. JoneL .... JSC No. 85925 .......... Pg. 1373 

Cal Los Angeles, C.E. Holmes Co., 107 North Ave. 64, 

Colo 

Fla 

III 

Ind 

213-256-2255 
San Cados, D.H. Ross Co., 534 EI Camino Real, 

415-591-4411 
Denver, Koether-Cox Co., 1327 S. Inca St., (303) 

PE 3-5561 
Largo, Industronics, Inc., 47 E. Overbrook Dr .,813-

584-1329 
Chicago, Ropek & Cahill, lned 5439 W. Division St.t 

(312) AU 7-7292 
Indianapolis, R.O, Whitesell &. Assoc., 6620 E. Wash

ington St., OW FL 9-5374 
Kans Shawnee Mlssion, Robinson & Assocs., Box 466, 

913-262-1374 
Ky Louisville, R.D. Whitesell & Assoc., 3620 Lexington 

Rd" 502-893-7303 
Md Towson, Leff Sis. Assocs., 408 York Rd., 301-252-

2205 
Mass Boston,. Anderson Sis. Co., 177 State St' l (617) CA 

7-2980 
Minn Minneapolis l H.M.R'I Inc., 9 East 22nd St'l 612-

335-7734 
Mo St. Louis, Ridgewood 515. CO'I 8754 Big Bend Blvd., 

314·961-0992 
NJ Pennsauken l Leff Sis. Assocs., 5900 Westfield Ave., 

609-663-4025 
NY DeWitt, F.W. Taylor Co., Inc., 4455 E. Genesee St., 

315-446-0422 
Mt. Vernon D. Sonkin Assocs., 10 Fiske PI., (914) 

MO 8-9809 
NC Charlotte, Electro-Rep Assocs., Inc., 128 West 30th 

St., 704-333-0451 
Ohio Cleveland, R.M. Nelson, Inc., One Public Sq'1 216-

241-4581 
Pa Pittsburgh, R.M. Nelson, Inc., Box 10555, 412-793-

6666 
Tex Addison, Campion SIs; Co., Box 396, 214-239-9196 
Wash Seattle, F.H. Haight Co., 3212 Eastlake Ave., 206-

322-1B18 
ELECTRO-MECHANICS CO., Box 1546, Austin, Tex. 78767, Tel: 

512-452-8881; Sis, Mgr: D.R. Malone 
ELECTRO-MECHANISMS, INC., 407 W. Chestnut Ave., Monrovia, 

Calif. 91016, Tel: 213-358-2549 
ELECTRO-MINIATURES CORP .,600 Huyler St., S. Hackensack, 

N.J. 07606, Tel: 201-488-7770, TWX: 201-488-7717; 
51 s. Mgr: H. Horowitz ..... FSC No. 05398 

*ELECTRO-MOLY oils and greases - Electrofilm, Inc. 
• ELECTRO MOTIVE MFG. CO., INC., S. Park St., Willimantic, Conn. 

06226, Tel: 203· 423-9231, TWX: 203-423·5284; Sis. Mgr: 
K. Foley ........ FSC No. 72136 ..... Pg. 658 

Cal Los Altos, Collins & Hyde Co.,900 N. San Antonio 
Rd., 415-941-3361 

Los Angeles, Collins & Hyde Co., 5380 Whittier 
Blvd., 213-6jl5-7975 

III Arlington Hgts" Electro Motive Mfg. Co., Inc., 2504 
E. Grove St., 312-392-1074 

ELECTRO-NUCLEAR LABS., INC., 115 Independence Dr., Menlo 
Park, Calif., Tel: 415-322-8451; Sis. Mgr:K.T.Chow 

ELECTRO OCEANICS, INC" 2000 S. Santa Fe Ave., Compton, 
Calif. 90221, Tel: 213-537-2430; Sis. Mgr: T. Perry 

ElECTRO-OPTICAL DIV., Kollmorgen Corp.,347 King St., North
ampton, Mass. 01060, Tel: 413c536-7500, TWX:710-
355-1406; Sis. Mgr: R. Saner ..... FSC No. 34228 

ELECTRO-OPTICAL SYS., Xerox Co., Pasadena, Calif. 91107, 
Tel: 213-351-2351, TWX: 910-588-3796; V.P. Mktg: 
M. Long 

ELECTRO OPTICS ASSOCS., 974 Commercial Ave., Palo Alto, 
Calif., Tel: 415-327-6200; Sis. Mgr: C.P. Jordan 

- - - - - - - - -Advertisement~ - - - - - -
Electro Optics Associates manufactures He
lium-Neon gas lasers for industrial and lab
oratory application. Principal features are 
compact and modular design, ruggedness and 
reliability. Several units are available her
metically sealed for operation under adverse 
environmental conditions. EOA also manufac
tures a line of instruments such as optical 
detectors, tunable filter'S, calibrated sources 
as well as laser systems for precision align
ment in tooling and construction and for 
interferometry and metrology. 

*ElECTRO-PAC static standby power - Clare - Electroseal 
ELECTRO-PACIFIC, INC., 5782 Thornwood Dr., Goleta, Calif., 

Tel: 805-964-4878; Mgr: J.R. Lindbery 
*ELECTRO PAINTLOK steel sheet - Republic Steel Corporation 
* ELECTRO-PANE electro.;.mech. annunciator - Electro Devices 
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ELECTRO POWERPACS CORP., 253 Norfolk St., Cambridge, ELECTRO-STANDARDS LABS., INC., 3560 Northwest 34th St., 
Mass. 02139, Tel: 617-876-9220; Sis. Mgr: R. Martell Miami, Fla. 33142, Tel: 305-633-6975; Sis. Mgr: L. 

• ELECTRO PRODS. LABS., INC., 6125-KP Howard St., Chicago, Duval 
III. 60648, Tel: 312·647-8744; Sis. Mgr: H. N. Lindquist ........ * ElECTRO-STAT solid state annllnciator - Electro Devices, Inc. 
FSC No. 81692 ................................ Pgs. 1026, 1027, 1936,2840 ELECTRO STYLUS, 31 Cheyenne Blvd., Colorado Springs, Colo. 
EXP: III, Chicago, Carrington Stone, 205 W. Wacker Dr. 80906, Tel: 303-633-5969; Sis. Mgr: L.F. Murray 

• ELECTRO PRODS. LABS., INC.,. Transducer Oiv., 6125'KP Howard. ELECTRO SWITCH CORP., King Ave., Weymouth, Mass .. 02188, 
St., Chicago, III. 60648, Tel: 312 - 647-8744; Sis. Mgr: H. N. Tel: 617 - 335-5200, TWX: 710-388-0377; Sis. Mgr: H. A. Grey 
Lindquist ........ FSC No. 81692 ...... Pgs. 1026,1027, 1936, 284ii ........ FSC No. 82121 ....................................................... Pg. 2.722 

Ala Huntsville, VESCO, Box 1369,205-881-8830 Cal Fullerton, Westrep,626W.CommonwealthAve" 714-
Ariz Phoenix, Cosmic Controls Co" 5045 North 12th St., 879-4090 

602-266-7661 San Francisco, W. Nott & Co., 1485 Bayshore.Blvd., 
Cal Pasadena, TechniSales Co., 3820 E. Colorado Blvd., 415-467-0547 

213-792-5111 Colo Englewood, Cummings .& Assoc" 4772 S. Kalamath 
San Diego, TechniSales Co., Box 9154,714-273-6970 St., 303-789-3449 
Redwood City, Logan Sis. CO' I 463 Brewster Ave., Conn New Canaan, J,E, Drake Co., 129 Oenoke La., 203-

415-369-6726 966-2580 
Colo Denver I Walter.t-Powers Assoc., 880 Bonnie Brae Fla Orlando, Buchanan & Abrams Assoc., Inc" 1512 E. 

Blvd., 303-777-5585 Concord Ave" 305-423-8995 
Conn Waterbury, Coakley, Boyd & Abbett, Inc./ 6 Gaywood III Glen Ellyn, Rockford Controls Co.,21W181 Hill Ave., 

Fla 
III 

Dr., 203-756-8766 312-469-6016 
Cocoa Beach, VESCO, Box 250, 305-784-0784 Md Lutherville-Timonium, Naudain Assocs., Box #1/ 
Chicago, Electro Prods. Labs., Inc., 6125 W. Howard 301-252-5378 

St., 312-775-5220 Mass Burlington, J.E. Drake Co., 99 Cambridge St., 617-
Mass Needham,.Coakely, Boyd & Abbett, Inc., 1424 High- 245c0699 

land Ave., 617-444-5470 Mich Detroit, Hilltronics, Inc., 13720 Puritan Ave., 313-
Mich Birmingham, Electro-Mati on Assocs., 1137 Cole St./ 342-3242 

. 313-564-0517 Minn Minnetonka, EA. Dickinson & Assoc., Inc., 5509 
Minn Minneapolis, Automation Servo Corp., 4815 West Eden Prairie Rd., 612-935-9550 

77th St., 612-922-7587 Mo St. LouiS, H.J. Weisler & A.ssoc., Inc., 2050 Wood-
Mo Kansas City, J.M. Gi Ibert, 131 East 70th St., 816- son Rd., 314-428-3934 

333-8830 NY Great Neck, F. Tylinski Co., 338 Northern Blvd., 
University City, E.W. Mooney Co., Inc./ 7505 Delmar 516-466-9070 

Blvd., 314-725-8875 Rochester, T. Ferguson Sis., Inc., 228 Winton Rd., N. 
NY Rochester, Ossmann Instrs., 3100 Monroe Ave., 716- 716-482-7757 

586-0380 NC Winston-Salem, L.G. White Southern, Inc., 1014 
Syracuse, Ossmanll Instrs., Inc., 101 Pickard Dr., Brookstown Ave., 919-725-3612 

315-454-2461 Ohio Cleveland, Hiltebrant-Greenleaf Co., 20412 Center 
Vestal,Ossmann Instrs., Box 245, Vestal Pkwy.,~., Rid~e Rd., 213-333-5480 

607-785-9947 Pa Philadelphia, Naudain Assocs., 1032 Suburban Sta. 
Wappinger Falls, Ossmann Instrs., 122 E. Main St., Bldg., 215-564-3194 

914-297-7777 Pittsburgh, Covert & Newman Co., 300 Mt. Lebanon 
White Plains, Swedeico, Inc., 65 Court St., 914-946- Blvd., 412-563-0303 

1122 Tex Houston, Brice Co., 1402 Dunlavy St., 713-526-3197 
NC Charlotte, Systems Servo Corp" 3748 Monroe Rd., Wash Seattle, C.B, Parsons & Co./ 5319 Fourth Ave., 5./ 

704-377-3407 206-762-7373 
Ohio Cincinnati, F.R. Sharp,l720 Sectlon Rd., 513-351- Wisc Milwaukee, E.A, Dickinson & Assoc., 3612 N. Green 

5091 Bay Ave., 414-264-1080 
Cleveland, F.R.Sharp Co., 12417 Cedar Rd.,216-462- ELECTRO-TEC CORu., P.O. tlox 661, Urmond tleach, l-Ia.:UuI4, 

2770 Tel: 904-677-1771, TWX: 810-857-0305; Sis. Mgr: 
Pa GlenSide, C.A. Briggs Assocs., Box 151, 215-885- J.E. Francey 

2244 ELECTRO-TEC CORP., Div. KDI CORP., 1600 N. Main St., 
Pittsburgh, Bollinger& Bradford,Box8088,412-561- Blacksburg, Va. 24060, Tel: 703-552-2111, TWX: 

2340 710-875-3691; Sis. Mgr: T .C. WOhlford, Jr. 
Tex Dallas, Whitson Engrg. Co., 1323 Levee St.,214-748- ElECTRO TECHNIQUES, INC., 215 Via Del Norte, Oceanside, 

0492 Calif., Tel: 714-722-1491; Sis. Mgr: R.J. Hoover 
Wash Seattle, F .H. Haight Co.,3212 Eastlake, 206-322-1818 *ELECTRO-TIME electronic timers - C lare-Electroseal 
Wise Nequon, Automation Engrg. Co., 12740 N. River Rd., * ELECTRO-VIZE annunciator - Electro DeVices/ Inc. 

414-242-1520 ELECTRO-VOICE, INC.,600 Cecil St.,Buchanan, Mich.49107, Tel: 
EXP: NY, New York, S. Ginsbury, 72 West 45th,St., 212- 616-695-6831, TWX: 810-270-3135 ..... FSC 81134 

687-3213 . ELECTRO-WINDERS CO., INC., 854 VII. Front St., COVina, Cal it. 
* ELECTRO-ROll air filter - Cambridge Filter Corp. 91722, Tel: (213) ED 2-6207, TWX: 213-686-6741; 
ELECTRO-SCIENCE LABS., INC., 1133 Arch St., Philadelphia, Sis. Mgr: G. Payne ..... FSC No. 09798 

Pa., Tel: (215) LO 3-1360; Sis. Mgr: C.M. Wilkins ELECTRO WINDINGS & COMPONENTS, INC., 725 Federal Ave., 

- - - - - - - -Advertisement- - - - - - - -
E.S.L"s Fired-on Silver; platinum, gold 
etc., glass bonded coatings are widely used 
for microelectronics ci rcuitry I resi stars, ter
minations ,capacitors, electrodes and metal
lized ceramics. They also make dielectric, 
magnetic, resi stive and protective coatings. 
Conductive potting compounds, adhesives and 
other resin-based materials are standard. 
Multilayer and crossover dielectric coatings. 
Custom formulations. 

Keni Iworth, N.J. 07033, Tel: 201-245-3200; Sis. Mgr: 
D.E. Mac Millan ..... FSC No. 15387 

*ELECTRO-WIPE record cloth - Duotone Compat1Y 
*ELECTROBOND coatings and cements - Electrofilm, Inc. 
ELECTROCHEMICAL INDS., INC., 665 Cambridge St., Worcester, 

Mass. 01610, Tel: 617-756-3846; Sis. Mgr: H. Narcus 
*ELECTROCOM teletypewriter terminal equip.,- Electrocom Inds. 

Tel: 219-232-2743; Sis. Mgr: B. Jaffe 
ELECTROCOM INDS., H05 N. Ironwood Dr., S. Bend, Ind. 46615, 
ElECTROFILM, INC., 7116 Laurel Canyon Blvd., N. Hollywood, 

Calif. 91605,Tel: 213-875-1000, TWX: 910-499-2663; 
Pres: J.A. Droege ..... FSC No. 85932 

- - - - - - - - - - - - - - - - - - - - - ElECTROGLAS, INC., 150 Constitution Dr., Menlo Park, Calif. 

ElECTRO-SCIENCES DIV" Sanders Assocs., Inc., 8700 Main 
St., Buffalo, N.Y. Tel: 716-634-6950; Sis. Mgr: W. 
Hobden ..... FSC No. 94117 

• ELECTRO SCIENTIFIC INDS., INC., 13900 N.W. Science Pk. Dr., 
Portland, Ore. 97229, Tel: 503 - 646-4141; Sis. Mgr: P. D. Lintner 
....... .FSC No. 11837 ................................. Pgs. 1374·1376,2473 

Ala Huntsville, D. Dickinson, Box 4127, 205-536-4451 
Cal Orange, B. Lyon, Box 3097, 714-633-4703 

III 

Ind 

Palo Alto, T. White, 999 Commercial St., 415-327-
1571 

Chicago, Carter Elctrns., Inc., 7203 S. Western 
Ave., 312-776-1601 

Indianapolis, Carter Elctrns" Inc., 6333 Hollistel' 
Dr., 317-293-0696 

Mass Waltham, D. Erickson, 190 Lexington St., 617-899-
6633 

Minn Minneapolis, Carter Elctrns" Il1c./ 2401 West 66th 

NJ 
St./ 612-869-3261 

Bergenfield/ Electro Scientific Inds., Inc., Box 88, 
201-335-9493 

Ohio Day tonI Instrumentation Sys" Inc., 3481 Office Pk. 
Dr., 513-293-8095 

FOR: Can, Stittsville, Ont" Instronics, Ltd., Box 100,613-
836-4411 

* ELECTRO-SHIELD rfi shielding components- Estes Engrg. Co. 
ELECTRO-SONIC CONTROL, 1625 N. Main, Manteca,Calif. 95336, 

Tel: 209-823-7694; Sis. Mgr:J. Warren .... FSC 31594 
ELECTRO-SONICS, INC., 70 Main St., Spofford, N.H. 03462, Tel: 

603-363-4701; Sis. Mgr: F. French 
ELECTRO SPECIALTIES CORP., 370 Park Ave., Worcester, 

Mass. 01610, Tel: 617-753-3745; Sis. Mgr: J.C. 
Manoo9, Jr. 

* Trade Name-See Mfr. Ltstmg 

- - - - - ~ - -Advertisement- - - - - - -
Electroglas manufactures a wide variety ot 
processing eQuipment and systems for the 
Semiconductor Industry; including diffusion 
furnaces, automatic and semi-automatic wafer 
probing machines, optical mask alignment 
systems, automatic photo resist applicators 
and wafer processing systems, split field 
microscope, microscope illuminators, pre
cision stages, furnace controllers, precision 
stepping motor drive systems. 

ELECTROID CO., 95 Progress St., Box 442, Union, N.J. 07083, 
Tel: (20ll MU 6-8290; Sis. Mgr: J. Gold; FSC 16554 

ELECTROL CO" INC., 771 Spring La., York, Pa., Tel: 717-
843-0242; Sis. Mgr: R.T. Dudley 

ELECTROLOGIC, INC"4732 IndianapolIS Blvd., E. Chicago, Ind. 
46312, Tel: 219-397-9070 

*ELECTROLUBE film lub. - Electrofilm, Inc. 
ELECTROMAGNETIC TECHNOLOGY CORP., 486 Ellis St., Mt. 

View, Calif. 94040, Tel: 415-968-2062, TWX: 910-
379-6946; Pres: W,A. Edson ...... FSC No. 15001 

ELECTROMATIC EQUIP. CO., 562 Albermarle Rd., Cedarhurst, 
N.Y., Tel: 516-295-4300; Sis. Mgr: D.L. Bromley 

ELECTROMATION COMPONENTS CORP., 84 Toledo St., 
Farmingdale, N.Y. 11735, Tel: (516) MY 4-7055; 
Sis. Mgr: H. Nolan 

ELECTROMEC, INC., 209 N. Tradd St., Box 1022,Statesville, N.C. 
28677, Tel: 704-872-3630; Sis. Mgr: N.B. Mills, II 

ELECTRON ENTERPRISES, INC., 6645 Stanley Ave., Berwyn, III. 
60402, Tel: (312) BI 2-2636; Sis. Mgr: G.F. Harder 

ELECTRON-MACHINE CORP., P.O. Box M, Umatilla, Fla.J2784, 
Mktg. Mgr: G. Williams 

eem/1969 



· .. including Federal Supply Codes (FSC) where available 

ELECTRON TECHNOLOGY, INC., 626 Schuyler Ave., Kearny, N.J. 
07032,. Tel: 201-998-8100; 515. Mgr: G.G. Perry 

ELECTRONAUTICS, Dept, Dielectric Communications, Newtown 
Rd., Littleton, Mass. 01460, Tel: 617-486-3575, 
TWX: 710-347-0650; 515. Mgr: N.J. Diehm 

- - - - - - - -Adverttsement- - - - - - -
Designing, Engineering & Manufacturing 

Loads from Waveguide Sizes WR28thru WR650 
*Low Power Terminations, longue Loads, 

Step Loads Cone Loads 
*Hi Pow Dummy Loads from 40 watts to 8000 

watts aV9, power 
*Special Configurations, Stripline Load 
Elements Attenuators Bushings, 

Dampi ng Rings 
*Bar Stock Material: Round, SQuare & Wave

guide Size 
Write for new catalog and price lists 

ELECTRONETICS CORP., Lamination Div., 555 Santa Rosa Dr., 
Des Plaines, III. 60018, V.P. Eng: J.F. Rieger 

ELECTRONIC APPLICATIONS CO., 2213 Edwards Ave., 5., EI 
Monte, Calif. 91733, Tel: 213-442-3212; 515. Mgr: 
W.M. Podolece 

• ELECTRONIC ASSOCS., INC., 185 Monmouth Pkwy., Long Branch, 
N. J. 01764, Tel: 201 ·229·4400, TWX: 510·239-9208; V.P. Mktg: 
J. A. Curtis ........ FSC No. 81867 .............................. Pgs. 1570, 1571 

Ala Huntsville, EAI, 3322 S. Memorial Pkwy., 205-881-
7031 

Cal Palo Alto. EAI. 4151 Middlefield Rd .. 415-321-0363 
Colo Littleton. Hiccary Assocs., 2552 Ridge Rd. 
III Des Plaines, EAI, 33166 Des PlainesAve.,312-296-

8171 
Kans Leawood, Poly-onics, Inc .. 4434 West 90th Terr. 
Md Rockville, EAI, 12260 Wilkins Ave .. 301-933-4100 
Mass Dedham. EAI. 875 Providence Hwy .• 617-326-6756 
NJ W. Long Branch, EAI, 185 Monmouth Pk. HWY.,201-

229-1100 
NY Syracuse, EAI, 5858 E. Malloy Rd., 315-455-5521 
Ohio Parma, EAI, 6741 Ridge Rd., 216-842-1840 
Tex Dallas, EAI, 3514 Cedar Springs Rd., 214-528-4920 

Houston, EAI, 7007 Gulf Frwy., (7J3) MI 4-3678 
Irving, Noakes Engrg" Box 968 

Wash Seattle, EAI, 1107 Northwest 45th St., 206-632-7470 
ELECTRONIC BATTERIES, INC., 28-34 35th St., Brooklyn, N.Y. 

11232, Tel: 212-499-5301; 515. Mgr: J.R. Sturges 
., ... FSC No. 01956 

ELECTRONIC BRAZING CO., 140 Glenridge Ave., Montclair, N.J. 
07042, Tel: 201-744-2160; 515. Mgr: W.J. Lambert 
..... FSC No. 83490 

ELECT,RONIC CHEMICAL CORP., 813 Communi paw Ave.,JerseY 
City, N.J. 07304, Tel: 201-332-2877; 515. Mgr: W. 
Gottlieb 

ELECTRONIC COILS, INC., Box 1665, 33 Lyman St., Sprtnglield, 
Mass. 01101, Tel: 413-736-6339; Pres: R.E. Lawson 

ELECTRONIC COMMUNICATIONS, INC., 1501 72nd St., N., St. 
Petersburg, Fla. 33733, Tel: 813-347-1121, TWX: 
810-863-0377; 515. Mgr: C.N. Lusty ..... FSC 00724 

ELECTRONIC COMPONENTS CORP., 520 Interstate Rd., Addison, 
111.60101, Tel: 312-543-7720; 515. Mgr: EAJoyner 

• ELECTRONIC COMPONENTS DIV., United Aircraft, Trevose, Pa. 
19047, Tel: 215·355·5000, TWX: 510·667·1717; Sis. Mgr: 
J. A. D'Aquila ......................................................... Pgs. 2630·2633 

Ala Huntsville, Engineering Sis. Assoc., Box 4006, 205-
881-1750 

Ariz Scottsdale, Engineering Sis. Assoc., Box 544,602-
945-5781 

Cal Orange, United Aircraft Corp., 128 E. Katella Ave., 
714-639-4030 

Colo Denver I Franklin Sis. Co., 2149 S. Clermont St" 
303-757-1371 

Conn Bridgeport, Circuit Sales Co., 1125 Fairfield Ave., 
203-335-0637 

Fla Lauderhill, Orbe, Inc., 4431 Northwest 13th Ct.,305-
584-4749 

Orlando, Orbe, Inc., 1220 Edgewater Dr., 305-425-
9004 

St. Petersburg, Orbe, Inc., 4110 Central Ave., 813-
894-0687 

III Chicago, Communications Engrs., 7106 N. Western 
Ave., 312-761-0548 

Ind Ft. Wayne, Communications Engrs" 418 E. Berry 
St., 219-743-9866 

Mass Wakefield, Circuit Sales CO" 591 North Ave., 617-
245-5320 

Minn St. Paul, Northport Engrg" Inc. t 2027 Grand Ave., 
612-698-3841 

NJ Cherry Hill, Schibley Assoc., Inc., #1 Fellowship 
Rd., 609-424-1894 

Morristown, Graydon-Sherman, Inc., 230 Madison 
Ave., 201-538-9246 

NM Albuquerque, Telemetry Sa les Corp., 2104 San Mateo, 
N.E., 505-255-9192 

NY Rochester, Reed Elctrns., Inc., 2815 Monroe Ave., 
716-473-2767 

Syracuse, Reed Elctrns., 326 Fay Rd.,315-468-5488 
Vestal Reed Elctrns., Inc., Box 187,607-748-7391 

Ohio Brecksvi lie, A.S. Nace, Box 156, 216-526-4323 
Dayton, A. Nace Co., Inc., Box 93, Riverdale Sta., 

513-277-8215 
Galion, A. Nace Co., Inc., Rte. #3, 419-468-7641 

Pa Pittsburgh, A. Nace Co., Inc., Box 10630,412-241-
3200 

Tex Grand Prairie, Telemetry Sales Corp., Box 786, 
214-262-3365 

Va Fairfax, Schibley Assoc., Inc., 10604 Warwick Ave., 
703-591-3008 

Wash Seattle, J.B. Jolly,413Maritime Bldg.,206-624-2152 
EXP: Conn, E. Hartford, United Aircraft Int'L, 400 Main 

St., 203-565-3394 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

ELE·ELE 

ELECTRONIC CONTROL CO., Box 5150, Dresher, Pa.I9025, Tel: Palo Alto, Garner Laine, 825 San Antonio St., 415-
(215) TU 4-4450; 515. Mgr: J. Sullivan 328-1711 

ELECTRONIC CONTROL CORP .,15341 Dale, DetrOit, Mich.48223, Colo Boulder, A.L.S. Elctrns., 1932-14th St., 505-447-
Tel: (313) KE 3-6219; Pres: S.C. Lawrence 2436 

ELECTRONIC CONTROL SYS., INC., P .U. ~ox 1232, Fairmont, Conn Hamden, Applied Meas., Inc., 2531 Whitney Ave., 
W. Va. 26554, Tel: 304-363-8632; 515. Mgr: M. Glazer 203-288-5288 

• ELECTRONIC CONTROLS, INC., 141 Danbury Rd., Wilton, Conn. Fla Ft. Lauderdale, N.B.S., Inc., 4150 Southwest 23rd 
06897, Tel: 203·762·8351; 515. Mgr: A. H. Morgan ........ FSC No. St., 305-584-0650 
14195 ............................................................................... Pg. 2224 Orlando, N.B.S., Inc., 2813 Primrose Ct., 305-423-
Ala HuntSVille, Beacon Elctrns., Box3127,2U5-536-5005 4856 
Cal Los Angeles, Cutlass Eletrns./8631 Truxton St" 213- Ga Marietta, N.BS" Inc., 893 Church St., N,W'f 404-

776-2895 422-6067 
Palo Alto, P. Nurches Co., 999 Commercial St., Kans Kansas City, Impala, Inc.t 3141 Merriam La., 913-

415-326-7842 831-3933' 
Colo Denver, Engineering Resch. Assoc., 231 Detroit Md Bladensberg l G.L. Brown Assocs., 5801 Annapolis 

St., 303-371-8306 Rd.,301-779-1500 
Conn Madison, A & M Elctm, Reps., Inc., Ailelle Rd., Mass Acton, Applied Meas., Inc., Box 316, 617-646-7250 

Fla 

Ga 
iii 

La 

203-245-1031 Mich Royal Oak, Satullo Co., 4514 N.WoodwardAve.,313-
Wilton, Electronic Controls, Inc., Box 254, 203-762- 549-3910 

8351 Mo Hazelwood, Impala, Inc., 47 Village Sq. Shopping 
Ft. Lauderdale, Beacon Elctrns., Box 10212, 305- Ctr., 314-831-5454 

564-4298 NJ Eatontown, Sonco, Crystal Brook Bldg., 201-542-1441 
Maitland, Beacon Elctrns., Box 1278, 305-647-3498 Hohokus, Hansen Assocs., 215 Brookside Ave., 201-
Atlanta, Beacon Elctrns., Box 29201,404-351-3654 652-7055 
Chicago, Potter-Mac Co., 6718 N. Northwest Hwy., NM Albuquerque, A.L.S. Elctrns., Box 11626, 505-268-

312-715-6626 9600 
New Orleans, G.V. Peck Co., 4771 Spain St., 504- NY Rochester, Ossmann Instrs., Inc.,3100 Monroe Ave" 

282-1553 716-586-0380 
Mass Needham, A & M Elctrn. Reps" Inc., Box 73, 617- Syracuse, Ossmann Instrs., Inc" 101 Pickard Dr., 

444-8170 315-454-2461 
Mich DetrOit, Carter, McCormic & Peirce, Inc., 23995 Vestal, Ossmann Instrs., Inc., Vestal Pkwy., E., 

Freeway Pk. Dr., 313-477-7700 607-785-9947 
Minn St. Paul, R.G. Ragon, Inc., 1136 W.Larpenteur Ave' l Wappingers Fallst Ossmann Instrs., Inc., 914-297-

NY 
NC 

612-488-6634 7177 
Sodus, A.E. De Cew Agency, Box F, 315-483-3261 NC Winston-Salem, N.B.S., Inc., Box 343, 919-724-2073 
Jamestown. Beacon Elctrns., 305 Greenway St., 919- Ohio Cleveland, Setullo Co., 16801 Euclid Ave., 216-482-

454-1010 2800 
Ohio Clevelend, Carter, McCormic & Peirce, 3691 Lee Dayton, Satullo Co., 2801 Far Hills Ave., 513-293-

Rd., 216-921-1360 7061 
Dayton, Carter, McCormic & Peirce, 3406 N. Main Okla Tulsa,I.B.L. Engrg. & 515., Inc., 5149 East31st St., 

St., 513-278-5873 918-936-6305 
Okla Tulsa, G.V. Pec~ Co., Box 15671, (918) LU 5-5853 Pa Camp Hill, Sonco, Park PI. Office Bldg., 717-761-
Pa Cheltenham, Arnold Assocs., 2 Ryers Ave., 215- 0577 

742-0600 King of Prussia, Sonco, 107 Town Ctr. Rd., 215-
Tex Dallas, G,V. Peck Co., 210 Casa Linda Plaza, 214- 265-3250 

328-3511 Tex Alamogordo, A.L.S. Elctrns., Box 1489, 505-437-
Houston, G.V. Peck Co., 5757 Bellaire Blvd., 713- 6708 

664-1435 Austin, I.B.L. Engrg.& 515., Inc., 1903 West 34th 
Wash Seattle, Electronic 515. Corp., 5600 California Ave., St., 512-452-2064 

S.W.,206-932-0330 Dallas, I.B.L. Engrg. & 515., Inc., 219 Preston Royal 
ELECTRONIC COOLING DEVICES, INC., 15443 Cabrilo Rd., Ctr.,214-363-2921 

Van Nuys, Calif. 91409, Tel: 213-787-4240; 515. Mgr: Houston, I.B.L. Engrg. & 515., Inc., 3403 Audubon, 
W.E. Zimmerman •••.• FSC No. 27339 713-523-8360 

ELECTRONIC CORP. OF AMERICA, 5726 W. Washington Blvd., EXP: NY, New York, Pantronics, 500 Fifth Ave.,212-244-
Los Angeles, Calif. 90016, Tel: 213-931-9484; 515. 2855 
Mgr: M. Clapp Pa, Philadelphia, B.K. Serfer Co., Box 7616 

ELECTRONIC COUNTERS, INC., 235 Jackson St., Englewood, N.J. FOR: Can, Montreal, Que., Burlec, Ltd., 1179 Decarie 
07631, Tel: 201-567-5300; 515. Mgr: L. Rosendahl Blvd., 514-744-0165 
..... FSC No. 11659 Can, Scarborou-gil, Ollt" Burlec, Ltd., 125 Nantucket 

• ELECTRONIC DESIGN LABS., INC., P.O. Box 7837, Philadelphia, Blvd., 416-757-5151 
Pa. 19101, Tel: 215·925·9500; Sis. Mgr: D. J. Caruso ............ ELECTRONIC DEVELOPMENT LABS., INC., 19 Newtown Rd., 

......................................................................... Pgs.1377, 1927 Plainview, N.Y. 11803, Tel: 516-293-8997; Sls.Mgr: 
Cal Arcadia, Stark Instrumentation 515., 2125 Louise N.H. Polsky 

Aveo( 213-445-3756 ELECTRONIC DEVICES, INC., 21 Grey Oaks Ave., Yonkers, N.Y., 
Palo Alto, Andot Technical 515. Co., Box 11311, Tel: 914-965-4400, TWX: 71U-56U-OU21; Sis. Mgr: 

415-365-0586 G. Bard ••••• FSC No. 837Ul 
ELECTRONIC DEVICES, INC., Box 78, N. RidgeVille, Ohio 44035, 

- - - - - - - -Advertisement- - - - - - - - Tel: 216-777-3867; 515. Mgr: G.Diehl ••.• FSC U852U 
Write tor complete technical and price in- • ELECTRONIC ENCLOSURES INC., 225 S. Aviation Blvd., EI 
formation on EDL's product line, which in
cludes: Low-medium-hi power single and dual 
output power supplies. Also precision power 
supplies with reference source stabilities of 
up to f 5PPM/oC, fI5PPM/year. Most of the 
standard power supplies avai lable in OEM 
models (less case); Model 1000 FM Encoder/ 
Decoder: Externally converts ally audio tape 
recorder into a precision FM recorder, Ideal 
for low cost analog data recording from DC 
to 1 K Hz. The unit is designed in modular 
form allowing later expansion into a complete 
multi channel tape system. Because of its 
high stability this unit also can be used as a 
Voltage to Frequency and Frequency to Voltage 
Converter; Digital Panel M.eters and Lab Type 
DVM's, 17 panel meter modelstochoosetrom. 
These meters also have AC vo-ltage measure
ment capabi lilies in the frequency range of 20 
Hz to 15 M Hz; Low cost Frequency Synthe
sizers: Delivers 1 V into 50 Ohms, built in 
attenuator, frequencies from DC to 20 M Hz 
Sine wave with up to 0.1 Hz resolution. OEM's 
are invited to take advantage of excellent Quan
tity discounts on the entire product line. 

In Europe telephone or write to 
A/S Intelec 
Hoisbergsgade 14 
1057 Copenhagen K 
Denmark 
Telex 2987 
T elefon (OJ) 152880 - Giro 218 75 

• ELECTRONIC DEVELOPMENT CORP., 423 W. Broadway, Boston, 
Mass. 02127, Tel: 617 • 268-9696; Sis. Mgr: R. B. Ross ........ FSC 
No. 12619 ................................................................ Pgs. 1378, 1379 

Ala HuntSVille, NBS, Inc., 205 Homewood Dr., 205-881-
3175 

Cal Inglewood l B. Friedman Assocs" 1626 Centinella 
Ave., 213-776-6710 

Segundo, Calif. 90245, Tel: 213.- 679·0181; Sis. Mgr: J. Gordon 
........ FSC No. 09097 ................................................................ Pg. 579 

Cal San Jose, Electronic EnClosures, Inc., zt.7 l:. ~anta 
Clara, 408-225-0371 

Conn Trumbull, H. Belanger, 38 Woolsey Ave., 203-268-

NJ 
5352 

Pennsauken, Electronic Enclosures, IIlC., 7825 Air
port Hwy., 609-665-6810 

ELECTRONIC ENGRG. CO. OF CALIF., Components Div., 1441 
E. Chestnut Ave., Santa Ane, Calif. 92702, Tel: 714-
547-5501, TWX: 910-595-1547; 515. Mgr: P.Cadigan 

ELECTRONIC ENGRG. CO. OF CALIF., Instruments Div., 1601 
E. Chestnut Ave., Santa Ana, Calif., Tel: 714-547-
5501, TWX: 910-595-1547; 515. Mgr. P.F. Cadigan 
•••••• FSC No. 97525 

ELECTRONIC ENTERPRISES, 775 S. Madison Ave., Pasadena, 
Calif., Tel: (213) SY 8-0511; Sis. Mgr: J.H. Cone 

• ELECTRONIC ENTERPRISES INC., 65 7th Ave., Newark, N. t 
07104, Tel: 201 ·485·8500; Sis. Mgr: E. Frieling ........ FSC No. 
97130 .................................................... . .............. Pg.290S 

Kans Shawnee Mission, Thomas-Modrcin Assoc., Inc' l 

Tex 
5450 Buena Vista Dr., Tel: 432-2131 

lJallas,lBL Engrg. &. SiS., Inc., £l~ Preston t<oyal 
Center, Tel: 363-2921 

• ELECTRONIC HARDWARE CORP., 180·08 Liberty Ave., Jamaica, 
N. Y.11433, Tel: (212) JA 6·0551; Sis. Mgr: H. Goodman .. Pg. 1171 

Cal Los Altos, R.A. Strassner Co., 885 N. San Antonio 

Colo 
Fla 

Rd., 415-948-3334 
Los Angeles, R.A. Strassner Co., 3112 Los Feliz 

Blvd., 213-666-4040 
Littleton, Action 515.,6367 S. G.llup, 303-794-0447 
Maitland, Geartner Assocs.,lnc.1 2101 Mohawk Trail, 

305--647-4000 
Miami Beach, Geartner Assocs., Inc. r 350 Lincoln 

Rd., 305-531-0200 
La New Orleans, G.V. Peck Co., Box 8087, 504-282-

1553 
Md Towson, W. Biechler Assoc.r 202 W.PennAve.,301-

825-8222 
Mich Oak Park, W. Spenser Co., 21,500 Greenfield Rd.,. 

313-398-8005 

3023 
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Minn Minneapolis, P .L. Coppini Sis. Co., 2907 E. Franklin 
Ave., 816-842-1760 

NY Manlius, A.L. Perkins Co.,lneol Kinloch Plaza,315-
682-5005 

Pt. Washington, J. Oi Blasi Assoc" Inc., 14 Van
derventer Ave., 516-767-0470 

NC Charlotte, J. Rudisill Assoc., Inc., 1225 Harding 
PI"704-317-6901 

Okla Tulsa, G.V. Peck Co., 729 West 5th St., 918-585-
5853 

Pa Narbeth, \fIf. Biechler Assoc., Box414,215-667-1827 
Tex Dallas, G.V, Peck Co., 210 Casa Linda Plaza, 214-

328-3511 
Houston, G.V. Peck Co., 5757 Bellaire Blvd., 713-

664-1435 
ELECTRONIC HOMES CO., 200 Claremont Ave., New York, N;Y. 

10027, Tel: (212) MO 2-1129; Sis. Mgr: G.T .Saddler 
ELECTRONIC IDEAS, INC., P.O. Box 137, WYncote, Pa.19095, 

Tel: (215) TU 6-4770; Sis. Mgr: J. Sweatt ..... FSC 
No. 19407 

ELECTRONIC MACHINE PARTS, INC., 128-11 18th Ave.,College 
Point, N.Y. 11356, Tel: (212) IN 1-8850; Pres: W.T. 
McAdam ' 

• ELECTRONIC MEAS., Div. Rowan Inds., 2 Crescent PI., Oceanport, 
N. J. 07757, Tel: 201 - 229-5000, TWX: 710·722-6592. 

....................................... ..... .. ..... Pgs. 1928-1931 
Ala Huntsville, Lee Assocs., Inc., Box 1506, ·205-539-

0761 
Ariz Scottsdale, Dorton Enterprises, Box 1297, 602-946-

6575 
Cal Encino, CDH Assocs., 18075 Ventura Blvd.,213-345-

1644 
Mt. View, GBH Assocs., Box 1150, 415-969-9170 

Colo Englewood, PLS Assocs., 7895 E.PrenticeAve.,303-
771-0140 

Conn Branford, New England Mktg. Assocs., 225 Mont-
owese Ave., 203-488-7279 

Fla Orlando, Lee Assocs., Inc., 200 E. Marks St., 305-
241-4445 

III La Grange} Bard Assocs., Inc" La Grange Industrial 
Park, 312-354-0660 

Ind Indianapolis, Bard Assocs., Inc' l 4000 Meadows Dr 0' 
317-547-3113 

Iowa Ceqar Rapids, Engineering Services Co., 1026 Third 
Ave., S.E., 319-366-1591 

Kans Prairie Village, Engineering Servs. Co., 7924 A 
State Line, (913) MI 9-4000 

Md Rockville, Lee Assocs., Inc., 12250 Wilkins Ave., 
301-949-4800 

Mass Lynnfield, New England Mktg. Assocs., 55 Salem 
St.,617-245-9530 

Minn Minneapolis, Bard Assocs., Inc., 4640 West 77th St., 
612-922-8233 

Mo St. Louis, Engineering Services Co., 6717 Vernon 
Ave., 314-726-2233 

NJ Ridgewood, Hansen Assocs., Inc" Box 339,201-652-
7055 

NM Albuquerque, PLS Assocs., 4200 BSilverAve.,N.E .. 
505-255-2330 

NY Buffalo, R.W. Mitscher Co., Inc., 496 Ellicott Sq. 
Bldg"716-854-2518 

New York, Hansen Assocs., Inc., 212-947-0379 
NC Winston-Salem, Lee Assocs.,lnc.,Box906,919-724-

2406 
Ohio Cleveland, R.G. Sidnell & Co .. Inc., 14701 Detroit 

Ave., 216-221-1313 
Dayton, R.G. Sidnell & Co., Inc., 3300 S. Dixie Dr., 

513"293-1194 
Pa Newtown Sq., Holdsworth & Co., Inc., 8 Smedley La., 

215-356-8550 
Tex Dallas, Industrial Equip. Co., 4914 Greenville Ave., 

214-368-8087 
Houston, Industrial EquiP. Co., Box 9567,713-928-

3463 
Wash Seattle, R. Johnston Co., Inc., 1011 Northeast 69th 

St., 206-524-5170 
FOR: Can, StittsvilJe, Ont"lnstronics Techno-Prods., Ltd. 

Box 100, 613-836-4411 
ELECTRONIC MEASUREMENTS CORP .,025 Broadway, New York, 

N.Y. 10012, Tel: (212) GR 5-0610; Sis. Mgr: M. 
Lieblich ..... FSC No. 08596 

ELECTRONIC MEMORIES, INC., 12621 Chadron Ave., Hawthorne, 
Calif. 90250, Tel: 213-772-5201, TWX:910-325-6213; 
Sis. Mgr: W. Richmond 

• E~ECTRONIC MODULES CORP., Components Div., P. O. Box 141, 
Timonium, Md. 21093, Tel: 301 - 666·3300, TWX: 710·862-2638; 
Sis. Mgr: R. Vogel .................................................................... Pg. 780 

Cal Encino, Cardinal Assocs., 16024 Ventura Blvd., 
213-788-4540 

Conn Hamden, Applied Meas., Inc., 2531 Whitney Ave., 
203-288-5288 

III Chicago, Actronic Sis. Engrg. Corp.,4750 N. Mi Iwau-
kee Ave., 312-286-1037 

Kans MiSSion, Inland Assocs., 6047 Howe Dr., (913) FR 
2-8053 

Mass Acton, Applied Meas., Inc., 86 Hayward Rd., 617-
263-2766 

NY Huntington, Guidi & 'Beane, Inc., 135 New York Ave., 
516-271-8850 

NC Charlotte, Datatech, Inc., 5950 Fairview Rd., 704-
366-5302 

Pa Jenkintown, Hilliard & Assocs., Inc., 766 Old York 
Rd., (215) TO 4-6100 

Kenneth SQ., H. Beane, Inc., RD# I, Marlboro Rd., 
215-793-1204 

Va Richmond, Datatech, Inc.,2720 Tinsley Dr., 703-272-
7501 

Wash Seattle, F.H. Haight Co., 3212 Eastlake Ave., E" 
206-322-1818 

3024 

------------------------, • ELECTRONIC MOLDING CORP., 44 Church St., Pawtucket, R. I. 
02860, Tel: 401 -726-2100; Sis. Mgr: I. Oulude ........ FSC No. 
17117 ........................................................................................ Pg. 901 

Colo Denver, J.F, Hurlbut Co., 2240 S. Adams St., 303-
756-2046 

IU Chicago, D.J.M Elctrn. Sis., Inc., 5356 N. Milwaukee 
Ave" 312-774-1212 ~ 

Mich Detroit, Carter, McCormic & Peirce, Inc., 16239 
Wyoming Ave., 313-862-0017 

Minn St. Paul, Countryman, Wagner & Behnent 1955 Uni-

NY 

Pa 

Tex 

versity Ave., 612-645-9151 
N. Bellmore, Marlac Assocs., 2043 Ennabrock Rd., 

516-485-7888 
Philadelphia, Jadelectronic' Assoc., Box 5735, 215-

455-3355 
Dallas, Texport Co., 2411 Farrington St., 214-631-

6270 
ELECTRONIC 'PARTS MFG. CO., INC., 508-10 25th St., Union 

City, N.J.07087, Tel:201-865-4028; Pres: C. Dadaian 

MANUFACTURERS' SALES OFFICES' TRAOE NAMES ••• 

Mass 

Mo 

NJ 

NY 

Tex 

Wash 

FOR: 

Norwood, S. Pierce, inc. t 24 Linden St.t 611-762-
3164 

Kansas City, Florence & Meyer, Inc., 406 West 34th 
St., (816) lO 1-7282 

Cherry Hill, H,J. White Co., 801 W. Marlton Pike, 
609-428-2304 

Riverdale, Comp Tech Sis., Box SO, 201-835-0332 
Buffalo, J.M. Glass Assocs., 220 Delaware Ave.{ 

716-856-9272 
Lynbrook, Comp Tech Sis., Box 384, 516-593-2628 
Richardson: Texelec, Inc., 2500 Little Creek Dr,! 

214-235-3821 
Seattle, Allied AgenCies, 1818 Westlake, N., 206-

284-4082 
Can, Montreal, Que., Electrodesign, Ltd.t 9124 St. 

lawrence Blvd., 514-389-5914 
Can, Toronto, ant., Electrodesigl1, Ltd., 3433 Bath

urst St. 

• ELECTRONIC PRECISION COMPONENTS CORP., 2 Brookdale PI., • ELECTRONIC RESOURCES, INC., 4561 Colorado Blvd., Los 
Mt. Vernon, N. Y. 10550, Tel: 914·664-2333; Pres: D. R. Edward Angeles, Calif. 90039, Tel: 213 - 246·6767, TWX: 910-497·2264; 
.................................................................................................. Pg. 2375 Dir. Mktg: M. Axelrod . ............ . . ..... Pg. 1667 

Ala HuntSVille, Reynolds & Assocs., 904 Bob Wallace Ala Huntsville, Alronic Accessory, 2516 N. Memorial 
Ave., 205-536-1941 Pkwy .. 205-539-7211 

Cal Palo Alto, Peninsula Assocs., 1447 Bayshore, 415- Ariz PhoeniX, Circle Sis., Box 2626, 602-967-8604 
322-1803 Conn Orange, R,W. Hatfield, Box 844 

Fla Eau Gallie, Reynolds & Assocs., Box lD43,305M 727- Del Newark l Electronic Resources, Egypt Rd., R.D.2, 
3205 301-3?8-3748 

Ga Atlanta, Reynolds & Assocs., 175 W. Wieuca Rd., Fla Winter Park, Spartak,lnc., Box 9)5, 305-644-3023 
N.E., 404-252-5360 Ga Atlanta, Aironic Accessory, 6427 Roswell Rd., 4U4-

Ind Indianapolis, Garland "Red" Graham & Assocs., 5462 255-8422 
East 40th St., 317-547-3259 Md Bel Air, Aironic Accessory, 102 N. Main St., 301-

Mass Waltham, Aborn Assocs., 223 Crescent St_, 617- 838-9292 
891-4850 Bethesda, ARA Elctrns., 7805 Old Georgetown Rd., 

NJ Cherry Hill, Marshbank-Monteiro Assocs., 95 W. 301-657-2585 
Gate Dr., 609-428-5551 Severna Pk., Electronic Resources, Inc., Box 133G, 

Saddle River, Electronic Equip. Engrs., Box 231, Rte.1,301-647-6327 
201-825-0033 Mass Wakefield, Electronic Resources, Inc., 51 Morrison 

NC Greensboro, Reynold & Assocs., 412 W. Market St., Rd .. W" 617-245-8186 
919-275-3725 Woburn, R.W. Hatfield Co., 3 School St., 617-933-

Ohio N. Olmsted, J. Cutts Sis. Co., 24039 Ambour Ur., 2324 
216-771-0992 Mo St. Louis, Harris & Hanson, 2814 S.Brentwood,816-

Wash Bellevue, Peninsula Assocs., 10220 N.E. First La., 444-9494 
206-454-2401 NM Albuquerque, Space Sys. Sls.& Engrg., 1401 Valencia, 

• ElECTRONIC RESEARCH ASSOCS., INC., 67 Sand Park Rd., S.E.,505-255-7058 

~.e.d.~~ .. ~'.o~~: .. ~.:.~:: .. ~~.I:.~.~I ... ~~~.~:~.~~~ .... ~~~p~: ~m~i935 NY Brig~~V:~~~:-6~~onic Accessory, 161 Or inoco Ur., 

Ala Huntsville, Mekco Assoc., Inc., Holiday Off. Ctr., RidGewood .. Aironic AccessorY. 200 E. Ridgewood 
205-881-3721 Ave., 201-447-1050 

Ariz PhoeniX, Tech-Ser, Inc., 1805 E.lndian School Rd., Syracuse, Rep Tech, Box 98, 315-454-0761 
602-265-3629 Ohio Dayton, Berberich & Assocs" 4130 Linden Ave., 

Burbank, Tech-Ser, Inc., 2435 N. Naomi St., 213- 513-252-9981 ' Cal 
846-9631 Dayton, Electronic Resources, 4130 Linden Ave., 

Mt. View, Tech-Ser, Inc., 471 Castro St., 415-969- 513-252-6266 
9020 Pa Jenkintown, ARA Elctrns., 301 York Rd" 215-887-

San Diego, T ech-Ser, Inc., Box 10544, 714-222-1121 5250 
Colo Loveland, Kelley Enterprises, Inc., 336 East 4th Tex Dallas, Allied Components, Box 38009, 214-348-

St., (303) NO 7-1376 6660 
Conn Danbury, Hobart Assocs., 53 Longview Ave"f 203- Houston, Allied Components, 4234 Richmond, 713-

744-7544 664-4203 
Fla Indialantic, Mekco Assoc., Inc., 115 Fifth Ave.,305-

723-6924 
Orlando, Mekco Assoc., Inc., 1000 Woodcock t<d., 

305-841-2215 
III Chicago, Magnuson Assoc., 5639 W, Fullerton Ave" 

312-622-6322 
Mass Waltham, Hobart Assocs., 223 Crescent 
Mich Farmington, W.R. Hummon Assoc., Box 501,313-

474-0661 
Minn St. Paul, Magnuson Assoc., 1246 W. Seventh St., 

612-227-8495 
NJ E. Orange l Engineering Sis. Corp., 263 Central 

, Ave., 201-674-6505 
NY FayetteVille, M.P. Andrews, Inc., 319Mott Rd.,(315) 

NE 7-3144 
NC Charlotte, Electro-Rep Assoc., 128 West 30th St., 

704-333-0451 
Ohio Cleveland, E.C. Frost & Co., 30650 Pine Tree Rd., 

216-831-1442 
Pa Dresher, Feller Assocs., 501 Martin La., 215-b46-

8359 
Tex Dallas, G. Weinreich & Assoc., 11554 E. Northwest 

Hwy., 214-321-2800 
FOR: Can, Montreal, Que., Electrodesignt Ltd., 9124 St. 

Lawrence Blvd., 514-389-5914 
Can, Ottawa, ant., Electrodesign, Ltd., 83 Arthur 

St., 613-233-8815 
Can, Toronto, Ont., Electrodesign, Ltd., 3433 

Bathurst St" 416-787-0991 
• ELECTRONIC RESEARCH CO., A Textron Co., 10000 West 75th 

St., Overland Park, Kans. 66204, Tel: 913 - 631-6700, TW: 910 
749-6477; Vice Pres. Sis: H. M. Oanzig ....... FSC No. 13571.. ...... 
...................................................................................... Pgs. 1096, 1097 

Ala HuntSVille, Engineering Sis. Assocs., Box 4006 
Cal Burbank, Shephard Stern Co., 4109 Burbank Blvd., 

213-849-6671 
Menlo Park, J.S. Heaton Co., Box 2087,415-369-4671 

Colo Englewood, Cummings& Assocs.,Box 1112,303-789-
3449 

Conn New Canaan, S. Pierce, Inc., US Bald Hill Rd., 
203-966-4630 

Fla St. Petersburg, Orbe, Inc., Box 12136,813-894-0687 
III Chicago, Whitmore Assocs., Inc., 535 N. Michigan 

Ave., 312"321-1503 
lnd Ft. Wayne, Whitm'ore Assocs., Inc., 3139 Fairfield 

Ave., 219-744-2317 
Ky Covington, G.W. Thelen Co., Inc., 5257 Taylor Mill 

Rd., 606-431-0753 
Md Towson, ·H.J. White Co., 320 Hillen Rd., GOll VA 

8-6373 

*" Trade Name - See Mfr. L,isting 

Wash Seattle, Russell Assocs., 6361 First Ave" 5" 20~-
623-7270 

ELECTRONIC SCIENCE lABS., 3920 Bryn Mawr, Dallas, Tex. 
(214) EM 9-8500; Sis. Mgr: W.W. Barr, Sr. 

ELECTRONIC SCIENCE SERVICES CO., INC.,21U Michael Ur., 
Syosset, N.Y. 11791 

ELECTRONIC SEALSCO.,INC.,13766Saticoy St., Van Nuys, Calit. 
91402, Tel: 213-783-4982; Sis. Mgr: H. Adelman 
..... FSC No, 12349 

ELECTRONIC SERVICES, INC., 1258 Fitzgerald Ave., San Fran
cisco, Calif. 94124, Tel: 415-822-5300; Sis. Mgr: 
D. Per sen 

ELECTRONIC SPECI,A.L.TY CO., Connecticut Div., 401 Watertown 
Rd., Thomaston, Conn. 06787, Tel: 203-283-5801, 
TWX: 710-475-0537; Sis. Mgr: F.Basso ... FSC 20019 

• ELECTRONIC SPECIALTY CO., Electronics Div. - Portland, 18900 
N.E. Sandy Blvd., Portland, Ore. 97220,Tel: 503 - 665-0121, 
TWX: 910-469-8782; Prod. Mgr. Relays: H. Hales, Prod. Mgr. 
Gyros: O. Yoder.. ...... FSC No. 98927 .................................. Pg. 2225 

Ariz Scottsdale, F. Schoeffler Assocs., 6912 E. Horse-
shoe Rd., 602-948-3470 

Cal Fullerton, Westrep,626W ,CorrimonwealthAve.,213-
691-2600 

Palo Alto, Mauldin Co., 441 W. CaliforniaAve.,415-
326-5291 

Fla Winter Park, Spartak, Inc., 1320 Minnesota Ave., 
305-644-9516 

Ga Marietta, NBS Sis., 893 Church St., 404-422-6067 
Md Hyattsville, L.D. Lowery, Inc.} 6200 Annapolis ~d., 

301-773-4977 
Mass Natick, G. Rosen Co., 563 Worcester Rd., 617-655-

2211 
Minn St. Paul, Countryman, Wagner & Behnen, 1955 Un-

iversity Ave., 612-645-9151 
NY Larchmont t O.F. Masin, Inc., 140 Boston Post Rd., 

914-834-7500 
Ohio. Dayton, l. Berberich & Assoc., 4130 linden Ave., 

513-252-9981 
Pa Broomall, L.D. lowery,lnc.,2801 W. Chester Pike, 

215-356-5300 
Harrisburg, l.D. lowerYt Inc., 1501 Allison St., 

717 -233-0917 
Tex Dallas, R.R. Thomas, 8616 N.W. Plaza Dr.,214-363-

8591 
Houston, R.R. Thomas,4031 Broadway, 713-644-2369 

Wash Kirkland, R.R. Chase & Assocs., Box 548, 206-454-
2514 

ELECTRONIC SPECIALTY CO., Los Angeles Elctrns. Div., 4561 
Colorado Blvd., Los Angeles, Calif. 90039 

eem/1969 



• •• including Federal Supply Codes (FSCI where available 

ELECTRONIC STANDARDS CORP; OF AMERICA, 1426-30 W. 
Front St., Plainfield, N.J., Tel: 201-756-1252; 515. 
Mgr: S. Lieberman 

ELECTRONIC SYSTEMS ENGRG. CO., 120 1/2 N. Cleveland, 
Cushing, Okla., Tel: (918) CA 5-1266; 515. Mgr: 
A.A. Kaminshine 

ELECTRONIC TRANSFORMER CORP., 460 Totowa Ave., Pater
son, N.J. 07509, Tel: 201-279-4445; 515. Mgr: M. 
Gorman ..... FSC No. 72149 

ELECTRONIC TRANSISTORS CORP., 153-13 Northern Blvd., 
Flushing, N.Y. 11354, Tel: 212-539-6700; 515. Mgr: 
D.W. Black ..... FSC No. 12045 

ELECTRONIC TUBE SLS., INC., 380 Lafayette St., New York, 
N.Y. 10003 

ELECTRONICS DEVELOPMENT CORP., 1533 Monrovia Ave., 
Newport Beach, Calif. 92660, Tel: 714-646-9611; 
515. Mgr: G.V. Bolton 

ELECTRONICS DIV., Laboratory For Elctrns., Inc., 1605 Trapelo 
Rd., Waltham, Mass. 02154, Tel: 617-894-6600, TWX: 
710-324-0681; 515. Mgr: G. Gamble ..... FSC 82598 

ELECTRONICS ENGINEERS, INC., 1639 W. Evergreen Ave., 
Chicago, III. 60622, Tel: 312-227-2600; 515. Mgr: 
J.V. Man 

ELECTRONICS FOR LIFE SCIENCES, INC., P.O. Box 697, Twin
brook Sta., Rockville, Md. 20851, Tel:301-762-4651; 
Sis. Mgr: NA Sloan 

ELECTRONICS FOR MEAS" 848 Marcheta St., Altadena, Calif. 
ELECTRONICS, INC. OF PA., 2440 Maryland Ave.,WillowGrove, 

Pa, 19090, Tel:(215) Ot 9-6666; Sis. Mgr: M.J. Ranalli 
ELECTRONICS MISSILES & COMMUNICATIONS, INC., P.O. Box 

. 116, White Haven, Pa, 18661, Tel: 717-443-9575; 
Sis. Mgr: R.V. Swain 

ELECTRONIZEO CHEMICALS CORP., S. Bedford St., Burlington, 
Mass. 01803, Tet: 617-272-2850, TWX: 710-322-
0245; 515. Mgr: C.A. Brown, Jr. 

ELECTRONS CO., Unit of General Signal Corp., 127 Sussex Ave., 
Newark, N.J. 071031 Tel: 201-621-9666; 515. Mgr: 
R.F. Roberts ..... FSC No. 80098 

*ELECTROPLAST cryogenic raw material - Topper Mfg. 1;0. 

*ELECTROPLY laminates - Electrofilm,lnc. 
*ELECTROPOT potentiometers - Digilog Electronics Corp. 
*ELECTROSHIFT gearchangers - Bowmar Instrument Corp. 
• ELECTROSPACE CORP., 956 Brush Hollow Rd., Westbury, N. Y. 

11590, Tel: 516 - 997-7000 .............................................. Pg. 754 
Cal N. Hollywood, Associated Inds., 6855 Tujunga Ave., 

213-877-5458 
DC Wasnington, G Gill,1101l7thSt,N.W.,202-296-7997 

• ELECTROSTATICS, 7969 Engineer Rd., San Diego, Calif. 92111, 
Tel: 714 - 279·1414; Pres: R. D. McCartney .................. Pg. 1944 

*ELECT ROTAPE surveying tool - Cubic Corp. 
ELECTROVERT ,INC., 86 Hartford Ave., MI. Vernon, N.Y .10553, 

Tel: 914-664-6090; 515. Mgr: F.J. Farrell 
*ELECTROWRITER electronic handwriting - Victor Compto

meter Corp, 
*ELECTRUNITE electrically welded tubing - Republic Steel Corp. 
• ELGAR CORP., 8159 Engineer Rd., San Diego, Calif. 92111, Tel: 

714·279-0800; Sis. Mgr: W. L. Barker .............. Pgs. 1937-1943 
Ala Huntsville, J.L. Highsmith & Co., 3322 S. Memorial 

Pkwy., 205-881-3294 
Ariz Phoenix, T .L. Snitzer Co., 15 North 40th Pl., 602-

Cal 

Colo 

273-1673 
Del Mar, T .L.Snitzer Co., 1150 Camino del Mar, 714-

454-2191 
Los Arigeles, T .L.Snitzer Co.,9005 Exposition Blvd., 

213-836-6170 
Palo Alto, T .L. Snitzer Co., 1020 Corporation Way, 

415-968-8304 
Denver, D.E. Bond Assocs.,2149 S.Clermor.tSt., 303-

756-1234 
Conn New Haven, H.J. Schuh Co., 965 Dixwell Ave., 203-

Fla 

III 

Ind 

865-1365 
Orlando, J.L. Highsmith & Co., 2543 Industrial Blvd., 

305-293-5202 
Chicago, Megatek, Inc., 1915 N. Harlem Ave., 312-

889-1277 
Freetown, Megatek, Inc., Rte. I, 317-988-7002 

Iowa Cedar Rapids, Engineering Services Co., 1026 Third 
Ave., S.E., 319-366-1591 

Kans Prairie Village, Engineering Services Co., 7924-A 
State Line, 913-649-4000 

Mass Newtonville, H.J. Schuft Co., 815 Washington St., 
617-527-5304 

Mich Detroit, B. H.ocker & Assocs., 26847 Grand River 
Ave., 313-531-1403 

Minn Minneapolis, Megatek, Inc., 6810 Irving Ave., S., 

Mo 

NJ 

NM 

NY 

NC 

612-866-9769 
St. Louis, Engineering Services Co., 6717 Vernon 

Ave., 314-726-2233 
Fairfield, L.A. Garten & Assocs., 375 Passaic Ave., 

201-226-7800 
Albuquerque, D.E. Bond Assocs., 4615 TruQull, 5.E., 

505-247-3442 
New Hartford, KLM Assocs., One Nouvelle Pk., 

315-735-8525 . 
N. Syracuse, KLM Assocs.,. 201 S. Main St., 315-

458-6214 
Palmyra, KLM Assocs., 8 Bear Hill Dr., 315-597-

9776 
Charlotte, J.L. Highsmith II< Co., :Jni Monroe Rd., 

704-333-7743 
Ohio Aurora, B. Hocker & Assocs., 221 Garfield Rd.,216-

Pa 

Tex 

734-4433 
Dayt5~~_~98~~6~r & Assocs., 1400 Devereux Dr., 

Abington, L.A. Garten & Assocs., 947 Old York Rd., 
215-927-1200 

Houston, A, Barnes Co., 3230 Mercer St., 713-622-
3620 

Richardson, A. Barnes Co., 740 S.' Sherman St.,ZI4-
235-4541 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASTER 

Va 

Wash 

EXP: 

San AntoniO, A. Barnes, Co., 0416 Petroleum Ctr., 
512-828-1323 

Alexandria, W.A. Brown & Assocs., 325 First St., 
703-836-1800 

Newport News, W.A. Brown & Assocs., 82 Huxley 
PI .. 703-245-8272 

Seattle, Dewar & Assocs., 6361 First Ave., 5., 
20600763-2233 

Cal, Santa Monica, Trans World Trade, Box 1037 

• ELGENCO, INC., 1550 Euclid St., Sanla Monica, Calif. 90404, 
Tel: 213 - 451-1635, TWX: 910-343-6475; Sis. Mgr: R. G. Ells-
worth ........ FSC No. 15455 ...................................... Pgs. 1380, 1381 

Ariz Tempe" Windsor Dynamics, Inc., 3300 S. Mill Ave., 

Cal 
602-967-3222 -

Los Angeles, Windsor DynamiCS, Inc., 307 Parkman 
Ave., (213) DU 7-8224 

San Diego, Windsor Dynamics,lnc., (714) CY8-9835 
WoodSide, Windsor Dynamics, Inc., 195 Greer Rd., 

415-854-4870 
Conn Glastonbury,lnstruments Reps.', Inc., Box 165, 203-

DC 
Fla 
III 
La 
Md 

633-0777 
Washington, R. Davies Assoc., 301-593-4900 
OViedo, Conley May Assoc., Box 668, 305-365-3283 
Geneseo, Chandler Assoc., Box 229, 309-944-2010 
New Orleans, M. Speairs, Tel: ~erator WX 3161 
Silver Spring, R. Davies Assoc., 11215 Oakleaf Dr., 

301-593-4900 
Mass Arlington, Instruments Reps., Inc., 1046 Mass-

achusetts Ave., 617-646-1034 
Mich Detroit, Chandler Assoc., 32401 West 8 Mile Rd., 

NM 

NY 

Pa 

Tex 

313-476-5800 
Albuquerque, C. Schmidt Sis., 9611 Acoma Rd.,S.E., 

505-298-2415 
Great Neck, H.J. Krasner Assoc.,33 Great Neck Rd., 

516-487-0690 
Doylestown, Kastle Assoc., 354 N. Main, 215-348-

4466 
Philadelphia, Ebert Assoc .. 609-877-8250 
Dallas, M. Speairs Co., 214-261-0001 
Ft. Worth, M. Speairs Co .. 3881 S. Hills Cir., (8l7l 

WA 3-4657 
Houston, M. Speairs Co., 713-923-7616 
San Antonio, M. Speairs Co., Dial Opr. 2333 

FOR: Can, Downsview, Ont., A.Crawford Assoc., 65 Martin 
Ross Ave .. 416-636-4910 

Can, Montreal, Que., A. Crawford Assoc., 6999 Cote
des Neiges Rd., 514-739-6776 

Can, New Westminister, B.c., A. Crawford Assoc., 
721 Aldford Ave., 604-524-1161 

Can, Ottawa, Ont., A.Crawford Assoc.,376 Churchill 
Ave., 613-725-1288 

• ELGIN ELCTRNS., INC., Sub. Basic, Inc., 2035 West 121h SI., 
Box 1318, Erie Pa. 16512, Tel: 814 - 452-6773, TWX: 513·696-
6689; Sis. Mgr: L. C. Stuller ......................................... Pg. 1636 

Cal Los Angeles, Costello, Little & Co., 8737 Venice 
Blvd., 213-870-5951 

Palo Alto, Costello, Little & Co., 575 Middlefield 
Rd., 415-321-3745 

Conn Wilton, N.E. Shenk, 58 Pine Ridge Rd., 203-762-7012 
Fla Eau Gallie, Reynolds & Assoc., Box 1043, 305-727-

Ga 

3205 
Ft. Lauderdale, Reynolds & Assocs., 161 Southwest 

75th Ave., 305-581-6611 
Or.lando, Reynolds & Assocs., 2903 Timberlane Dr., 

305-424-3836 
Atlanta, Reynolds & Assoc., 408 Tara Trail, N.W., 

404-255-8955 
Minn Minneapolis, R.F. Lugo, 5907 Upton Ave., N., 612~ 

561-7012 
NJ Bellmawr, D-G 515. Co., Box 67, 609-456-1677 
NC Greensboro, Reynolds & Assoc., 212 BeverlY PI., 

919-282-4236 
Tex Dallas, Costello, Little & Co .. 5635 Yale Blvd.,214-

247-3291 
Va Annandale, T. Davis Marketers, 4210 Daniels Ave., 

703-941-2313 
*ELHYGEN generator - Milton Roy Co. 
*ELlN ac power sources &. ac line correctors- Califorma Instrs. 
* ELI NCO hp' motors & generators -.Electric Indicator Co 
* ELINVAR EXTRA constant modulus alloy - Hamilton Precision 

Metals 
*ELlPTICON ellipticon-diamond needle - Duotone Company 
*ELITE instrument cases - English Electric Co., Ltd. 
*ELITE chain, sprockets, gears - Kerrco,lnc. 

ELJAY CORP., 9062 Old Annapolis Rd., Columbia, Md. 21043, 
Tel: 301-737-8450; Pres: SA Sladek 

* ELLANAR jewelry cleaner & silverpolishes-L & R Mfg. Co. 
ELLIS ASSOCS., Box 77, 67 Lincoln Ave., Pelham, N.Y. 10803, 

Tel: 914-738-3360; Sis. Mgr: G. Ellis ..... FSC 88952 
ELMAG CORP., 54 Clark St., Newark, N,J. 07104, Tel: 201-481-

1600; Pres: I. Black ..... FSC No. 23160 

- - - ~ - - - -Adverti'sement- - - - - - - -
Elmag Corporation maunfactures to customer 
specifications Electromagnetic Interference 
Filters, High Voltage and Special Capacitors. 
The RFI Filters achieve the optirrrum in the 
suppression ot noise tram all spurious energies 
and can be housed in virtually any package. The 
High Voltage and ~peciall,;apacjtors are custom 
fabricated to meet unique specifications for 
High Voltage, Multiple Sections, Close Tol~ 
erances, High Capacity and High Insulation 
Resistance. In addition, we can assemble any 
multiple components network to your require
ments. We welcome an opportunity to' serve you. 

ELE-EMP 

ELMECO ENGRG., 539 Beall Ave., Rockville, Md. 20850, Tel: 301-
762-6823; Sis. Mgr: T. Sarkady 

* ELMET molybdenum & tungsten - Philips Elmet Corp. 

• ELMWOOD SENSORS, INC., 1653 ElmWOOd Ave., Cranslon, R. I. 
02907, Tel: 401 -781-6500, TWX: 710-381·6413; V. P. Sis: 
A. Nalhan ........ FSC No. 14604 ......................................... Pg. 2813 

Cal Burlingame, Montgomery Brothers, Inc., 1831 Bay-
shore Hwy., 415-697-6500 

Los Angeles, P .F. Wiley Co., 1632 Silver lake Blvd., 
213-663-8028 

Colo Denver, O'Brien Sales Agency,2785 N. Speer Blvd., 

Fla 

Ga 

III 

Ind 

Md 

303-477-4713 
Orlando, 0 & E Assocs., 1 N. Rosalind Ave., 305-

644-3039 
Kennesaw, K & E Assocs., Blue Springs Pk., 404-974-

4264 
Chicago, Technical Reps., 2701 W. Howard St., 312-

465-1441 
Indianapolis, Industrial Comps. Co., 2748 LafaYette 

Rd., 317-293-6355 
Baltimore, J.A. Maguire II< Co., 5716 York Rd., 

301-433-2613 
Mich Farmington, L.T. Martensen, 22725 Orchard Lake 

Rd., 313-474-8300 
Minn Minneapolis, W.B. Odegard Co., 6504 Walker St., 

Mo 

NJ 

NY 

NC 

612-929-2226 
Kansas City, J.M. Gilbert Co., 131 East 70th St., 

816-333-8830 
St. Louis, E.J. Hill Co., 915 Buder Bldg., 314-621-

1818 
Camden, J,A. Magui re & Co., 726 Cooper St., 609-

966-3118 
Ridgefield, G.M. Mach Co.,595 BroadAve.,201-945-

0800 
Cazenovia, L- Tron Corp., Owahegna T err., 315-685-

6172 
Latham, L-Tron Corp., Box 114, 518-785-5032 
Skaneateles, L-Tron Corp., Box 147, :J15-686-6172 
Winston-Salem, J.A. Maguire & Co., 440WestBlvd., 

919-723-5980 
Ohio Cincinnati, O.H. Bromberg & Assocs., lnc./561 Read-

are 

RI 

ing Rd., 513-381-5728 
Cleveland, Allied Enterprises, 7281 Pearl Rd., 

216-234-2606 
Portland, Montgomery Brothers, Inc., 1632 N.W. 

Johnson St., 503-223-4197 
Edgewood, G.H.G. Forman, 21 Stratford Rd., 401-

781-1230 
Wash Bellevue, M. Poggi Co., Box 786, 206-454-2026 
II Seattle, Montgomery Brothers, Inc., 911 Western 

Ave .. 206-624-7297 
Wise Milwaukee, A. Cannon, 7425 N. Teutonia Ave., 414-

352-7386 
Milwaukee, R.C. Zingler, 2406 E. Shorewood Blvd., 

414-332-3452 
FOR: Can, Scarborough, Ont., Lake Engr9. 515., 123 Man-

ville Rd., 416-751-5980 

ELNETIC ELCTRNS., INC., 2100 Zeno Pl., Venice, Calif. 90291, 
Tel: 213-392-3047; 515. Mgr: E.H. Carlson, Jr ...... 
FSC No. 98460 

ELPA MARKETING INDS., INC., Record Prods. Div., Thorens & 
Atlantic Aves., New Hyde Park, N.Y. 11040, Tel: 
516-746-3002; 515. Mgr: F .E. Conlon 

ELPAC COMPONENTS, Oiv. Elpac, Inc., 18651 Von Karman Ave., 
Irvine, Calif. 92664, Tel: 714-833-1717; 515. Mgr: 
R. Hanna ..... FSC No. 12406 

ELPAC CONTROLS, Div. Elpac, Inc., 18651 von Karman Ave., 
IrVine, Calif. 92664, Tel: 714-833-1717, TWX: 910-
595-1513; 515. Mgr: A. Hummel ..... FSC No. 12406 

ELPAC DATA SYSTEMS, Div. ELPAC, Inc., 18651 Von Karman 
Ave., IrVine, Calif. 92664, Tel: 714-833-1717, TWX: 
910-595-1513; Sis. Mgr: A.R. Hummel .... FSC 12406 

ELPAC RF/MICROWAVE, Div. Elpac, Inc., 18651 Von Karman 
Ave., Irvine, Calif. 92664, Tel: 714-833-1717, TWX: 
910-595-1513 ..... FSC No. 12406 

ELRON, INC., 9701 N. Kenton Ave., Skokie, III., Tel: 312-676-
4860, TWX: 910-223-4524; 515. Mgr: G.F. Comiskey 

*ELSeO rloise reductio,l anteha sys. ~ Electro Specialties Corp. 
ELTEE, INC., 19 Fairfield PI., W. Caldwell, N.J. 07006, Tel: 

201-226-5600; Sis. Mgr: I.A. Trygg 
ELZEE METAL PRODS. CO.,INC., 775 39th St., Brooklyn, N.Y. 

11232, Tel: 212-435-5000; Pres: M.M. Lynn 

* EMAIRON microwave absorbing mat'l.- Electronautics 
* EMCEE all prods.- Electronics, Missiles & Communications 
EMCEE ELCTRNS., INC., 177 Old Churchman Rd., New Castle, 

Del. 19720, Tel: 302-328-1354 
*EMCON I & EMCON " control systems - Electronic Modules 
EMELOID CO., INC., Sub. Addressograph-Multigraph Corp.,1239 

Central Ave., HillSide, N.J. 07205, Tel: 201-352-
1944, TWX: 201-923-4341; Sis. Mgr: G.W. Emerson 

EMERSON & CUMING, INC., Dielectric Materials Div., 869 
Washington St" Canton,Mass., Tel: 617-828-3300, 
TWX: 710-348-1324; V.P. 515: W.R. Cuming 

EMERSON ELEC. CO., Rittenhouse Opers., Bldr. Prods. Div., 
Box 552, Honeoye Falls, N.Y. 14472, Tel: 716-624-
1400; Sis. Mgr·: R.s. Allen 

*EMICO electrical meters - Electro-Mechanical Instrument 

* EMLOCK mini connector - Phelps Dodge Elctrn. Prods. Corp. 
*EMMERT MICRO DRAFTER drafting machine - Straube Inds., Inc. 
*EMMERT ROTO VISE·lll patternmakers vise - Straube Inds., Inc. 
* EMPCO electromagnetic transducers - Carolina Medical 
EMPIRE ELCTRNS. CO .. INC., 60 Spruce St., Paterson, N.J., 

Tel: 201-274-8282; 515. Mgr: M. Surasky 
EMPIRE SCIENTIFIC CORP., 1055 Stewart Ave., Garden City, 

N.Y. 11530, Tel: 516-742-7200; 515. Mgr: B. Van 
Der Kreke 

3025 



EMP· ESS 

EMPIRE SCIENTIFIC CORP., Industrial Elctm. Gage Div., 1055 
Stewart Ave" ,Garden Cilyt , N.Y. 11530 1 Tel: 51,6-
742-7200; Sis. Mgr: E.M. Toombs 

EMPIRE SCIENTIFIC CORP., Industrial Instr. Div., 1055 Stewart 
Ave.; Garden City, N.Y. lEdU, Ie!: .Jlb-~4L-/£UUi 
Sis. Mgr: E.M. Toombs 

*EMPIRIGAL-LOllIOg p,eriodic antennas - lelrexCommunicatlon 
EMPORIUM SPECIALTIES, INC., General Sales Offices,2800 East 

116th St., Cleveland, Ohio 44120, Tel: 216-795-1640; 
V.P. Sis: M. Osborn 

• EMPRO MFG. CO., INC., P.O. Box 26064, Indianapolis, Ind. 
46226, Tel: 317 . 823·4478; Sis. Mgr: O. Hughes ........ FSC No. 
03030 ............. ............ ... Pg .. 1382 

Ala Huntsvi lIe, E lectro-Tech/ Inc.,106 Jor.dan la' l N.W./ 
205-539-3718 

Conn Middletown, Mancib Co., RandolDh Rd. & Co Ave./ 

Fla 

Ga 

III 

Md 

203-347-5629 
Orlando. 32806 Electro-Tech, Inc., 307 27th St., 

305-423-5589 
Atlanta, Electro-Tech" Inc./ 3020 Commerce Way, 

404-767-8761 
Chicago, Pacific Indicators CO.t 5924 W. Madison 

St., (312) CO 1-1330 
Elkridge, Sunshine Scientific Instrs., Inc.,5600 Main 

St.t301-796c5600 
Mass Burlington, Mancib Co., "A" St. at Middlesex Tpke., 

NY 

NC 

617C272-9450 
Long Island City, Tobias&.Co.t lnc./48-15Jlst Ave., 

212-726-4551 
Charlotte, Electro-Tech,lnc., 5141 Belhaven Blvd., 

704-392-7451 
Ohio Cleveland, Weschler Elec. Corp., 4250 West BOth St., 

Pa 
216-251-4609 

Philadelphia, Sunshine Scientific Instrs., Inc./ 1810 
Grant Ave., (215) OR 3-5600 

FOR: Can, Ajax, Ont.,Stark Elctrn,lnstrs., Ltd., 540 Finley 
Ave.t 416-942-2120 

* EMTECH all prods.- Electromagnetic Tech. Corp. 
*EMTROL public safety communicatio.l cOlltrol equipment -
Virginia ElectroniCS, Co.,lnc. 
* ENBOND alkaline cleaners- Enthone, Inc. 

.• ENCLOSURE CORP., 1701 Industrial Blvd., Pennsauken,N. J. 
08110, Tel: 609·665·4321; Sis. Mgr: R. O. Edelman ........ FSC 
No. 20391 ................................... . .................................. Pg. 580 

Conn Hamden, J & J Assocs., 953 Dixwell Ave., 203c 624-

Fla 

Md 

7800 
Ft. Lauderdale, C .E. Snow, 2400 E. Oakland Pk. Blvd., 

305-563-2448 
Silver Spring, Brimberg Assocs" 814 Thayer Ave., 

301-588-7790 . 
Mass Waltham, J & J Assocs., 225 Crescent St., 617-899-

NY 
0160 

Chester, C & M Assoc., Box 548, 914-469-4633 
Syracuse, Floring & Mur'ray, lnc" 6585 Kinne Rd., 

315-446-5555 
Pa Ambler, C.E. Snow, 258 N. Main St.,(2151 MI 6-9451 

ENCOM PRODS. CO., INC., P.O. Box 68, Oxford, Pa. 19363, 
Tel: 215-932-9265 

* ENDECO desoldering/resoldering tools - Enterpri se Dev. Corp. 
ENDEVCO, 801 5, Arroyo PkwY.,Pasadena, Calif. 91109, Tel: 213" 

681-2401, TWX: 910-588-3272; 515. Mgr: V.L. Mc
Kelvy M'.,FSC No. 95411 

ENDICOTT COIL CO., INC., 24 Charlotte St., Binghamton, N.Y. 
13905, Tel: 607-797-1263; Pres:S. Foldes 

* ENDOGAS gas generator - Sunbeam Equip, Corp. 
*ENDURO stainless steels ~ Republic Steel Corporation 
*ENERGIZED core solder - Alpha MetalS, Inc. 
*ENERGIZER power amplifier - James B. Lansing Sound Inc. 
ENERGY BEAMS, INC., Microperv, 1141 Ringwood Ave., Haskell, 

N.J., Tel: 201-835-3535; Sis. Mgr: C.A. Richard 
ENERGY CONVERSION, I NC.--See E G & G Inc. 
ENERGY DYNAMICS CORP., 63 Main St., Ansonia, Conn. 06401, 

Tel: 203-735-4628; Sis. Mgr: H. Kramer 
ENERGY SYSTEMS, INC., 3180 Hanover St., Stanford Industrial 

Park, Palo Alto, Calif. 94303, Tel: 415-326-1640, 
TWX: 910-373-1238; 515. Mgr: R.T. Ashcroft ••.•• 
FSC No. 01238 

ENGELHARD HANOVIA, INC., Hanovia Lamp Oiv., 100 Chestnut 
St./ Newark, N.J. 07105, Pres: G.A. Helmer 

. MANUFACTURERS' SALES OFFICES 'TRADE NAMES ••• ----------------------------1 - - - - - - - -Advertisement- - - - - - - - Fla Clearwater, W .. B. Wimqerly Co.,532S,Ft,Harrison, 
ECL's chip carriers. are approved by the 813-446-7072 
E.I.A. & Mil, They are inert in material and Orlando, W.B. WimberlY COO/; ?OO' S. Osceola.~t" 
are completely free from electrostatic charge,. 305-425-3083 
Eells chip TRAYP.ACK is. widely used fQr Ga Smyrna, F. Fausett & Co" ,Inc.,. 145 Spring 5t" 
optical InsP" test, pnd shipping, Ach,ieve ac- 404-436-5169 
countability of chips after slicing. Reduceyour III Palatine, J. Clark Co., 501 W. Hellen Rd., 312-358-
rejects from contaminates and ,excessive han- 5095 
dling. TRAYPAK's are coated with either Iowa Marion t , Thomas-Modrcin ASSOCS'f -Inc., 890 17th 
Teflon., silicon or electrop,late •. Are capable of Ave., 319-377-6261 
withstanding high bonding temperatures for Kans Shawnee Mission" Thomas-Modrcill Assoc., Inc., 
Moly tab processes. 545.0 Buena Vista Dr., 913-432-2131 . 
_ - - - - - - - - - - - - - - - - "" - - - Md Silver Spring, Q.E.D. Elctrn,s,., lnc.t 880 Bonifant 

ENGINEERING & ELCTRN. DEVICES, INC., 1024 N. McCadden St., 301-588-8134 
PI., Los Angeles, Calif. 90038, ·Tel: 213-463-4175; Mass Newtonville, Edcom, Inc., 815 Washington St., 617-
515. Mgr: A.H. Alexander 969-9710 . 

ENGLER INSTRUMENT CORP., 250 Culver Ave., Jersey City, Mich Royal Oak, Satullo Co., 4514 N. Woodward Ave.,313-
N.J. 07305, Tel: 201-332-5353; V.P .Sls: C.E. Engler 549_3910 

ENGLISH ELECTRIC CO., LTD., English Elec. House Strand, Minn Palatine, J. Clark Co., 501 W. Hellen Rd., 312-358-
London, W.C. 2, England, Tel: 01-240-1234 5095 

ENGLISH ELEC. VALVE CO., L TO.,Chelmsford, Essex, England, Mo Hazelwood, Thomas-Modrcin Assoc., Il1c.,47 Village 
Tel: (0245) Chel msford 61777; Sis. Mge: R.B. Coul son Sq., 314-838-6446 

ENGONICS ENGRG. DIV., 9601 W. JeffersonBlvd., Culver City, NJ Camden, Q.E.D. Elctrns., Inc., 2916 Federal St., 
Calif. 90230, Tel:213-870-9561, TWX: 910-340-6363; 609_365-2450 
Sis. Mgr: V.E. Benson •.... FSC No. 23215 NM Albuquerque, Data Handling Co., 209 San Pablo,S.E., 

*ENHANCETRON signal averager - Nuclear Data, Inc. 505-268-0928 
* ENPLATE eleclroless plating solu~ions-Enthone, Inc. NY Mt. Vernoni Q.E.D.,. 'Elctrns.,lnc.,500 Nuber Ave., 
ENSCO, INC., 3100 Eldredge St., Salt Lake City, Utah 84115, 914-66.4-0080· 

Tel: 801-485-9162; Sis. Mgr: F.W. Longson Syracuse, tabtronics, Inc., 130 Pickard Bldg., 315-
* ENSTRIP metal stripping compounds -Enthone, Inc. 454-9314 
* ENTEKrust preventives- Enthone, Inc. Ohio Cleveland, Satullo Co. Of OhiO, 16801 E. Euclid 
ENTERPRISE DEVELOPMENT CORP .,5149 East 65th St., Indiana- Ave., 216-486-2800 

poliS, Ind. 46220, Tel: 317-251-1231; Sis. Mgr: L. Day ton, Satullo Co. ofOhio,2801 Far HilisAve" 513-
Kopernak 29],,7061 . 

ENTHONE, INC., Box 1900, New Haven, Conn. 06508, Tel: 203- SC Greenwood, F. Fausett & Co.,lnc.,Stoney POint,803-
934-8611; Sis. Mgr: J.R. Eisele ... FSC No. 02258 451-7847 

ENTRON, INC., 2141 Industrial Pkwy./ Silver Spring, Md., rei: Tex Dallas t Aymond Co., Inc., 4340 N. Central Expwy., 
301-622-2000; Sis. Mgr: E.P. Whitney 214-827-8043 

* ENVIR-ASEPTIC uniforms-Angelica Uniform Co. Houston, Aymond Co., Inc., Box 1064, 713-666-1804 
*ENVIRO-BOND compound - Superior Continelltal Utah Salt Lake City, Peirce Bowthorpe Agency/143 South 
* ENVIRO VAC thermal control sYs.-High Vacuum Euuin. Corp. 4th, E., 801-328-8173 
*ENVIRON-CAB envirqnmental chambers - Lab-Line Instrs. Wash Seattle t R. Johnston Co., Inc., 1011 Northeast 69th 
*ENVIRON-ROOMS environmental chambers - Lab-Line Instrs. St., 206~524-5170 
*ENVIRONETTE environmenfal chambers. - Lab-Line Instrs. Wisc Palatine, J. Clark Co., 501 W. Hellen Rd., 312-
ENVIRONMENTAL CONTAINER SYS., Div. Crate-Rite, Inc.,P .0. 358-5095 

Box 337, Union City, Calif. 94587, Tel:415-471-6663; EQUITABLE ENGRi>. CO., 4350 Delemerc Blvd., Royal Oak, 
Sis. Mgr: O.M. Beckli" •.••• FSC No. 24995 Mich. 48073, Tel: 313-549-5300, TWX: 810-232-

ENVIRONMENTAL. CONTROL SYS. DIV., Pall Corp., 43-22 4855; Oper. Mgr: S. Nement .•••• FSC No. 11867 
Queens St., Long Island City, N.Y. 11101, Tel: ERA ACOUSTICS CORP;, Sub. Electronic Rsch. Assocs.,lnc.,311 
212-361-7575, TWX: 212-672-5972; Sis. Mgr: W. E. Park St;, Moonachie, N.J. 07074, Tel: <01-343-
Maxwell 3650; Sis. Mgr: J.J. Grieg •.••. FSC No. 96762 

ENVIRONMENTAL ENGRG. DIV., Bethlehem Corp., 225 West 2nd ERA ELECTRIC CORP., 67 Sand Park Rd., Cedar Grove, N.J., 
St., Bethlehem, Pa. 18016, Tel: 215-867-4605; Sis. Tel: 201-239-3000; Sis. Mgr:J.J.Grieg •.. FSC96762 
Mgr: J. Tieslink • ERASER CO., INC., Oliva Or., B.ox 1342, Syracuse, N. Y. 13201, 

ENVIRONMENTAL EQUIPMENT CORP.,369 Linden St., Brooklyn, Tel: 454·3237; Sis: Mgl: F. C. D.IL ..... FSC No. 89630 .. Pg. 2150 
N.Y. 11227 Ariz Scottsdale, Engineering Sis. Assocs., Box 544, 602-

EON CORP., 175 Pearl St., Brooklyn, N.Y .11201 945-5781 
EPCO PRODS., INC., P.O. Box 298, Wallkill, N.Y. 13589, Tel: Cal Hawthorne, D. Weaver & Assocs., Inc., 4350 W. 

(914) TW 5-3300; Sis. Mgr: D. Unger Broadway, 213-679-3355 
*EPIC digital computer - Bowmar Instrument Corp. Conn Farmington, Keyline, Inc., Box 357, 203-677-1771 
EPIC,INC.,150 Nassau St., New York, N.Y.I0038, Tel: 212-349- Fla Ft. Lauderdale, G. Embree, Box 11371,305-564-

2470; SI·s. Mgr: p. Letica 2401 
*EPIC programmable printing electronic calculator ,- Monroe Int. III Chicago, EMF Co., 6135 W. Belmont Ave., 312-889-
*EPIC integrated-circuit process - Motorola Semiconductor 8323 
*EPICAP capacitance diodes - Motorola Semiconductor Mass Needham, Keyline, ,Inc./ 10 Kearney Rd., 617-449-
*EPICYC MOTOR rotary actuator - Yaskawa Electric 2600 
* EPLAB scientific instrs.-Eppley Lab., Inc. Mich Hillsdale, J.E. Zaiser, 157 S. Budlong St., 517-
"'E.PO(;AP epoxy compounds - Hardman Inc. 437-4589 
*EPOCEL filter medium - Pall Corporation Minn Minneapolis, D. Swanson Co., 2655 Brighton Ave., 
*EPOCH MONITOR synchronizer - Aerospace Research, Inc. N.E., 612-789c5636 
*EPOCURE epoxy curing agents - Hardman Inc. NJ Fairfield, L.A. Garten & Assocs./ 375 Passaic Ave., 
*EPOI comparators microscopes - Nikon Instruments Inc. 201-226-7800 
'*EPOLA:;)T epoxy compounds - Hardman Inc. NY Syracuse, O.G. Lanzendorf, 513 Cumberland Ave., 
*EPOMARINE under water protection epoxy - Hardman Inc. 31~72-4195 
*EPOSET epoxy compounds - Hardman Inc. NC Raleigh, F.G. Speidel, Box 17661, 919-787-4521 
"'I:.PU~OLVt. solvent tor epoxy clean-up - Hardman Inc. Tex Dallas, R.t. Wright & Assocs.,Box11447,214-285-
*EPOWELD epoxy compounds - Hardman Inc. 8710 
* EPOXER dispensing tools-Kenics Corp. Wash Seattle, Westec' Elctrns., hlC./ Box 66521, Burien 
* EPOXI-PATCH adhesives - Hysol Div. Branch,206-243-7070 
EPOXY CAST ELCTRN. CASE CO.,INC.,44 Prospect St., Yonkers, Wisc Milwaukee, Wakefield-Krauthoff Co., 5814 W. Bur-

N.Y" Tel: (914) YO 3-5900; Gen'l. Mgr: J.J. Wilentch leigh, St., 414-871-3381 
• ENGELHARD MINERALS & CHEMICALS CORP., Engelhard Inds. EPOXY PRODS. CO., Div. Allied Prods. Corp., 119 Coit St., ERCONA CORP., Electronics Div., 2121 Bellmore Ave., Bellmore, 

Oiv.,231 New Jersey Railroad Ave., Newark, N. J., Tel: 210 . 242· Irvington, N.J. 07111; Sis. Mgr: N. Gallop N.Y. 11710, Tel: 516-781-2770; Sis. Mgr: M. Kandell 
2700, TWX: 201·621·8109; Pres: M. F. RosenthaL ..... Pg. 2830 EPOXYLITE CORP .. 1428 N. Tyler Ave., S. EI Monte,Calif. ERDCO ENGRG. CORP., 136 Official Rd., Addison, III. 60101, 

Cal City of Commerce, 5437 Sheila St., 213-724-1800 91733, Tel: 213-444-9514, TWX: 910"587-3431; Tel: 312-543-6733; V.P. Sis: H.S. Eadie .•• FSC 01579 

Fla 
III 

San FranCiSCO, 760 Market St., 415-421-1447 Sis. Mgr: L.J. Rejda •.•.• FSC No. 11147 * ERECTOMATIC shelVing, steel-Columbia-Hallowell 
Orlando, 90 E. Livingston St., 305-423-0521 EPPLEY LABORATORY, INC., Box 419, Main P.O., Newport, R.I. ERICSSON CENTRUM, INC., 16 East 40th St., New York, N.Y., 
Skokie, 8131 Monticello Ave., 312-673-1900 02840, Tel: 401-847-1020, TWX: 401-846-3181; Sis. Tel: 212-679-1000; Gen'l. Sis. Mgr: W. Dwyer 

Mich Detroit, 423 New Center Bldg., 313-871-0370 Mgr: G.L. Kirk ERIE ARTISAN CORP., 11400 Madison Ave., Cleveland, Ohio 
Tex Dallas, 2810 Lemmon Ave., E •• 214-521-0490 *EPUT frequency & time meter - Beckman Instruments, Inc. 44102, Tel: 216-521"&173; Sis. Mgr: T.O. Burt 

Houston, 7900 Westglen Dr., 713-782-2222 * EQUI-FLO air filter-Cambridge Filter Corp. ERIE TECHNOLOGICAL PRODS;, INC., 644 West 12 St., Erie, 
Wash Seattle,3203 Fremont Ave., N" 206-632-7122 *EQUIBAR pressure transducer I>< pressure meter - I ranS->OnlCS Pa. 16512, Tel: 814-456-8592, TWX: 814-453~6816; 

• ENGELHARD MINERALS & CHEMICALS CORP., Engelhard Inds. *EQUIPHASE triple-point of water cell - I ral15->onics, Inc. Sis. Mgr: W.R. Crotty ••••• FSC No. 71982 
Div., H. A. Wilson Technical Svc. Dept., 2655 U.S. Rte. #22, EQUIPMENT COMPANY OF AMERICA,1075 Hialeah Dr., Hialeah, • ERIKSON SPECIALIZED TOOL CO .. , Box 424, Pico·Rivera, Calif. 
Union, N. J., 07083, Tel: 201 ·686·6600, TWX: 201·687·6838; Fla. 33010, Tel:· 305-887-1772; Sis. Mgr: E.S. 90660, Tel: 213.· 699·3719; Sis. Mgr: J. R. Erikson ...... Pg. 2831 
Sis. Mgr: T. W. Paterson ...................................................... Pg. 1644 Christiansen, Jr. Cal San Jose, 0 & L Sales Co., 1430 Callecita 

Cal City of Commerce, 5437 Sheila St., 213-724-1800 EQUIPMENT & SERVICE CO., 7118 E,voyCt., Dallas, Tex. Mich DetrOit, Central Elctrn. Sales, 19217 Fairport 

Fla 
III 
Tex 

San FranCiSCO, 760 Market St., 415-421-1447 78247, Tel: 214-631-7450; Sis. Mgr: J.A. Green Ohio Columbus, J.W. Lehner Co., 367 Brynhild Rd. 
Oriando,9O E. Livingston St., 305-423-0521 *EQUIPT -AIR blowers and fans, Equipto Enclosure Systems * ERM-MARK I rate monitor - Allen-JollC' Elec. Corp. 
Skokie,8131 Monticello Ave., 312-673-1900 EQUIPTO DIV., Aurora Equip. Co.I '225 S. High'land Ave' l Auroral * ERO capacitors - Priester, H.E. 'Gorp. 
Dallas, 2810 Lemmon Ave., E., 214-521-0490 111.60507, Tel:(312lTW6-4641, TWX:312-896-5219; * ERSA solderingirons-Caig Labs., Inc. 
Houston, 7900 Westglen, 713-782-2222 V.P. Sis: P. Streit ••••• FSC No. 20787 *ERSIN solder, fluxes, cleaners & testing machines - Multicore 

Wash Seattle,3203 Fremont Ave., N., 206-632-7122 • EQUIPTO ENCLOSURE SYSTEMS, Div. Equipto Elctms. Corp. *ESCA stripline launchers - General RF Fittings 
ENGINEERED PLASTICS, .INC., 213 Cilase St., Gibsonville, N.C. 435 Woodlawn Ave., Aurora, III. 60507, Tel: 312 . 897-4691; Sis. *ESCON electro.lic· control equip. - Euclid Electric & Mfg. 

27249, Tel:919-449-4121, TWX: 510-922-6376; Pres: Mgr: C. W. Peterson ........ FSC No. 14002 ............................ Pg. 581 * ESCORP rotary switches - Electro S)'Iitch Corp. 
C.V. Long,Jr. Cal Gardena, Welco, 1502 West 166th St., 213-532-6010 *ESIAC algebraic computer - ElectroScie.ltific Industries 

ENGINEERING ASSOCS., 434 Patterson Rd., Dayton, Ohio 45419, " Los Altos, T. W/iychell Co., 580 Spargur Dr., 415- * ESICO ail products-Electric Soldering.lron Co., Inc. 
Tel: 513-293-1662; Pres: C.C. Littell, Jr. 9413-0355 *ESIPOT potentiometer - Electro Scientific Industries 

ENGINEERING CONSULTANTS, LTD., 1132 TurmontSt., Gardena, Conn New Haven, Edcom, Inc., 965 Dixwell Ave., 203-865- ESSENTIAL ELCTRNS. CORP .,3001 Chester' Ave., Cleveland, 
Calif. Tel: 213-774-2537; Sis. Mgr: H. Feld 1365 Ohio 44114 
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· •• includina Fedllal Supply Codes (FSC) where available 

ESSEX ENGRG. CO., INC., Box 28, Essex,Conn. 06426, Tel: (203i 
SO 7-8221; 515. Mgr: S.C. Ciszek, Jr. 

ESSEX INT'L .. Electronic Sys., Mt. Vernon Rd., Evansville, Ind. 
47712, Tel: 812-425-7201; 515. Mgr: C. Madigan 

ESSEX INT'L., INC" Magnet Wire Div., 1601 Wall St., Ft. Wayne, 
Ind. 64804, Tel: 219-743-0311; 515. Mgr: J. Fiske 

ESSEX INT'L" Stemco Controls, Box 1007,Mansfield,Ohi044903, 
Tel: 419-884-1311; 515. Mgr: R.H. Stevens 

ESSEX MFG. CO., INC., 8213 Gravois, St. Louis, Mo. 63123, Tel: 
(314) VE 2-4500; 515. Mgr: H. Guller ..... FSC 8:J5:J:J 

* ESSTRON battery chargers -Introl CorP. 
ESTERLINE ANGUS DIV., Esterline Corp., P.O. Box 24000, In

dianapolis, Ind. 46224, Tel: 317-244-7611; V.P. 515: 
H.C. Cameron 

ESTES ENGRG. CO" 543 West 184th St., Gardena, Calif. 90247, 
Tel: 213-321-9811; 515. Mgr: S. Estes ..... FSC 22590 

- - - - - - - -Advertisement- - - - - - - -
ASSEMBLY SERVICES for cables, electronic 
circuits, electro/mechanical devices. Proto
type and production quantities. High voltage 
testing to 30 KV. Encapsulation services for 
all materials. RFI-EM C specialists for shield
ing s)stems, kits, components. ELECTRO
SHIELD engine shielding for all Gov't. and 
commercial specifications. Private label sup
pliers to OEM 5, 

ETCHIT, INC.,64313th Ave., S. Hopkins, Minn. 55343, Tel: 612-
935-5507; 515. Mgr: I. Siverts 

* ETCHO-RAK processing rack - Etchomatic, Inc. 
* ETCHO-STRIP chemical solder stripper - Etchomatic, Inc. 
ETCHOMATlC, INC" Box 444, Waltham, Mass. 02154, Tel: 617-

893-0220; 515. Mgr: M.D. Levine 
* ETCO terminals, connectors, blades - Electric Terminal Corp. 
EUBANKS ENGRG. CO., Box 563,225 W. Duarte Rd., Monrovia, 

Calif. 91016, Tel: 213-358-4531, TWX: 910-585-3249; 
Sis. Mgr: E.F. Eubanks 

EUCLID ELECTRIC & MFG. DIV., Harvey Hubbell, Inc., 50 
Edwards St., Madison, Ohio 44057, Tel: 216-428-
1161; Sis, Mgr: C.R. Rochrer ..... FSC No. 72268 

EUGENE ENGRG.CO.,INC.,50 Church St., Rockland, Mass. 02370, 
Tel: 617-878-4800; 515. Mgr: K. Hill 

EUPHONICS CORP., P.O. Box 233, Guaynabo, Puerto Rico, Tel: 
305-885-3259; 515. Mgr: M.M. Wilson 

EUREKA X-RAY TUBE CORP" Oiv. Litton Inds., 3250 N. Kil
patrick Ave., Chicago, III, 60641, Tel: 312-545-
3126; 515. Mgr: R.A. Mies 

EUTECTIC CORP., 40-40 172nd St., Flushing, N.Y. 11358, Tel: 
(212) FL 8-4000; 515. Mgr: J.W. Reuter 

*EVABRITE front surface mirrors - Bache Semon & Co. 
*EVALAST second surface mirrors - Bache Semon & Co. 
EVANS ASSOCS., P ,0, Box 5055, Berkeley, Calif. 94705, Tel: 415-

653-2616 
• EVANS, GEORGE CORP., 121·37th St., MOline, III. 61265, Tel: 

309·762·9456; Sis. Mgr: H. C. East.r ........................ Pg. 1251 
EVAPORATED COATINGS, INC., 798 Welsh Rd., Huntingdon 

Valley, Pa. 19006, Tel: (215) WI 7-1465; 515. Mgr: 
C.H. Barto 

EVER READY LABEL CORP" 357 Cortlandt St., BelleVille, N.J. 
07109, Tel: 201-759-5500; 515. Mgr: H. Stillman 

* EVENTEMP temp, controllers -Instrulab, Inc. 
* EVENVOl T voltage units -Instrulab, Inc. 
* EVERDUR conduit-Anaconda American Brass Co. 
* EVERLASTING FASTENINGS fasteners-H.M. Harper Co. 
* EVERWEAR rewinders - Neumade Prods. Corp. 
EWALD INSTRS. CORP., Rte • .JR, Kent, Conn. 06757, Tel:203-

927-3278; 515. Mgr: M.K. Ewald ..... FSC 36233 
- - - - - - - -Advertisement- - - - - - - -
Ewald Instruments Miniature Welding EQuip

ment. 
Welding Heads with minimum inertia for pres

sures of 1/4 ounce to 30 Ibs. Hand welding 
tools and tweezers. 

Stored Energy and precision AC Timer power 
supplies. 

Inexpensive AC Timer power supplies. 
Dice Bonders for Semiconductor production. 
Flash Stripper for shielded and co-ax wire. 
Submit samples for free processing and ask 

for data sheets. 

EWING PRODS., INC.t 1014 W. Burbank Blvd., Burbank, Calit., 
Tel: (213) VI 9-4645; 515. Mgr: E.L. Sharp 

EX-CELL-O CORP., Contour Projector Dept., P.O. Box 386, 
Detroit, Mich. 48232, Tel: 313-868-3900, TWX: 
810-243-4076; 515. Mgr: J.A. Bernardini 

• EXACT ELCTRNS. INC., 455 Southeast 2nd Ave., Hillsboro, Or •. 
97123, Tel: 503·648·6661, Sis. Mgr: R. Mack ............ Pg. 1383 

Ariz PhoeniX, Measurement Consultants, Box 1l099,60Z-
264-1279 

Cat Palo Alto, Mauldin Co., 441 California Ave., 415-
326-5291 

San Diego, Abco Co., 4333 Dawson Ave., 714-286-
7474 

San Pedro, Abeo Co., 555 W. Ninth, 213-833-8333 
Colo Denver, D.E. Bond Assoc., 2149 S. Clermont, 303-

746-1234 
Conn Glastonbury, Instr. Reps., Box 165, 203-633-0777 
Fla Ft. lauderdale, Beacon Etetrn. Assoc., Box 10212, 

305-564-4298 
Maitland, Beacon Elctrn. Assoc.,BoxI278,305-647-

3498 
Ga Atlanta, Beacon Etetro. Assoc., 2285 Peachtree Rd., 

N.E., 404-351-3654 
III La Grange, Bard Assocs., Inc., La Grange Industrial 

Pk" 312-354-0660 
Ind Indianapolis, Bard Assocs., Inc., 4000 Meadows Dr., 

317-547-3113 
Md laurel, Scientific Mktg. Assoc., 8817 Hunting La:, 

301-776-5130 

SEE PAGE 352 TO GET YOUR COpy OF THE RADlO·ELECTRONIC MASTER 

Mass Arlington, Instrument Reps., 1046 Massachusetts 
Ave., 617-646-1034 

Mich DetrOit, T echnitron Instrs., 13657 Grand River Ave., 
313-838-7324 

Minn Minneapolis, Bard Assocs., Inc., 4640 West 71th St., 
612-922-8233 

Mo Crestwood, Bard Assocs., Inc., 50 Crestwood Exec. 
Ctr., 314-849-0080 

NM Albuquerque, D.E. Bond Assoc., 401-D San Pedro, 
N .E" 505-255-7634 

NY Fayetteville, M.P. Andrews, Inc., 319 Mott Rd.,315-
637-6405 

Great Neck, Measurement Technology, 295Northern 
Blvd., 516-482-3500 

NC Raleigh, Technical Mktg. Assoc., 5100 N. Glen,919-
787-7244 

Ohio Dayton, T echnitron Instrs., 1250W .Dorothy La.,513-
298-9964 

N. Olmsted, Technitron Instrs., 23203 lorain Rd., 
216-734-0960 

Okla Tulsa, Southwest Eletrn. Ind., 2015-C S. Lakewood, 
Tel: 835-2481 

Pa King of PrUSSia, Letronix, 251 W. DeKalbPike,215-
265-1020 

Pittsburgh, T echnitron Instrs., 114 Spring Grove Rd., 
412-371-1231 

Tex Dallas, Southwest Etetrn. Ind' l 621 Meadows Bldg., 
214-363-1671 

Houston, Southwest Elctrn. Ind., 1405 S. Post Oak 
Rd., 713-621-3760 

EXACT WEIGHT SCALE CO., 1005 W. Third Ave., Columbus, 
Ohio 43212, Tel: 614-224-6187, TWX: 614-759· 
0203; 515. Mgr: R.W. Grant ..... FSC No. 21140 

* EXCALIBER-1SO mobile antenna-Sinclair Radio Labs., Inc. 
EXCEL SPECIALTY CORP .,6335 N.Broadway,Chicago, 111.60626, 

Tel: 312-262-4781; 515. Mgr: M.Bank ..... FSC 95064 
EXCELLON INOS., 23915 Garnier, Torrance, Cali!. 90505, Tel: 

213-325-8000; 515. Mgr: L. Garwood 
EXECUTONE, INC., 47-37 Austell PI., Long Island City, N.Y. 

11101, Tel: (212) EX 2-4800; 515. Mgr: E. Brody 
EXIDE POWER SYS, DIV., ESB,lnc.,P.O.Box 5723, Philadelphia, 

Pa. 19120, Tel: (215) FI 2-8000, TWX: 215-725-
7397; 515. Mgr: R.H. Marsh 

* EXOGAS gas generc,tor ~ Sunbeam EQuip. Corp. 
EXOTIC MATERIALS, INC.,2968 Randolph Ave., Costa Mesa, 

Calif. 92626, Tel: 714-545-9425; 515. Mgr: D.Stock
man 

* EXPAND-A-DIM dimming SYS.- Davis Elctrns. Corp. 
*EXPANDO GRIP PI N panel fastener - Adjustable Bushi"g Corp. 
*EXPEEOiTER print machine - Rotolite Sales Corp. 
*EXTENSION JAX phone jacks - Switchcraft Inc. 
EXTRUDONICS CO., 1002 Jersey Ave., New Brunswick, N.J.08902, 

Tel: (20D CH 9-6867; 515. Mgr: H.J. Earl 
EYELET TOOL CO.,INC.,76 Rogers St., Cambridge, Mass. 02142, 

Tel: (6l7l UN 4-8170; 515. Mgr: D. $pencer 
*EZSOl magnet wire; nylon - Hudson Wire Co. 

• F·DYNE ELCTRNS. CO., 1700 Post Rd., Fairfi.ld, Conn. 06430, 
Tel: 203 • 259·7804; Sis. Mgr: M. Koenigb.rg ........ Pgs. 660·663 

Cal Tustin, W.J. Carnes & Co., 420 South "0" St., 714-
838-0575 

Conn Wethersfield, Com/Pak, Box 37, 203-563-4784 
III Northbrook, Raines & Assocs., 636 Charlemagne 

Dr., 312-498-0890 
Ind La Fontaine, Kirsch 515. Co., 107 N. Wabash Ave. 

317-981-2801 
Mass Needham, Com/Pak, 14 Oak St., 617-444-1259 
Minn Minneapolis, International Sis. Co., 8703 Beard Rd., 

612-881-6683 
NJ Haddonfield, Mesa Tech. Assocs., ~ox 466, 609-

429-9531 
NY Hempstead, Kahgan 515. Corp., 556 Peninsula Blvd., 

516-538-2300 
Syracuse, Naylor Elec. Co., 1118 Erie Blvd., E., 

13(5) G R 2-9183 
NC Greensboro, L & 0, Inc., Box 7243 

*FBI connector - U. S. Components/Inc. 
* FC terminal board- Doran Mfg. Co. 
*FCR rectifiers - American Rectifier Corp. 
FECO, Bangor Punta Co., 5855 GrantAve.,Cleveland,Ohio 44105, 

Tel: 216-441-2400; Gen'l. 515. Mgr: W.A. Blonn 
*FFB friction brake - General-Electro Mech. Corp. 
*FFC friction clutch - General..£lectro Mech. Corp. 
FKS COMMUNICATIONS, INC., SUb. Frequency Elctrns., Inc., 3 

Delaware Dr., New Hyde Park, N.Y. 11040, Tel: 
516-328~0283, TWX: 510-223-0418; 515. Mgr: F. 
Kupersmith 

FMC CORP., Organic Chemicals Div" 633 Third Ave., New York, 
N.Y. 10017, Tel: (212) MU 7-7400; 515. Mgr: F. 
Nostrand 

*FPD disc memory system - Data Disc, Inc. 
*FPV disc recorder - Data DiSC, "1C. 

*FPL velocity control system· Sequential Information Systems 
FRl, INC., Fisher Resch. Lab., 1890 Embarcadero Ave., Palo 

Alto, Calif. 94303, Tel: 415-322-4646; V.P. Mktg: 
F. Faber 

*FS FLOATING SEAL solenoid valve - Valeor Engineering Corp. 
*FABCO CLOSURE sealing strips - Townsend Co. 
*FABCO TOO lS power or hand tools - Townsend Co. 
*FABRP.MATIC tape controlled punch press - Strippit 
FABRI- TEK, INC., 5901 S. County Rd. #18, Minneapolis, Minn. 

55436, Tel: 612-935-8811, TWX: 910-576-2913 
FABRI-TEK, INC., Memory Prods. Div., 5901 S. Country Rd., 

18., Minneapolis, Minn. 554J6, lei: 6l2-9J9-tlH11, 
TWX: 910-576-2913; 515. Mgr: R.M. Murphy ..... 
FSC No, 21542 

FABRI-TEK INSTRS., INC., 5225 Verona Rd., Madison, Wisc., 
Tel: 608-238-8476, TWX: 910-286-2713; Sis. Mgr: 
J.J. Cox 

ESS· FAI 

• FABRICAST. INC., 9835 Alpaca St., S. EI Monte. Calif. 91733. 
Tel: 213·443·3247; Pres: H. P. Wood ........ FSC No. 13345 ........ 

. ......................................................................... Pgs. 1730, 1731 
Cal Palo Alto, Costello & Co., 535 Middlefield Rd., (415) 

DA 1-3745 
Mass W. Actont R.J. Hoey, 17 Orchard Dr., (617) CO 

3-7565 
Mo Kansas City, K & M 515., 1627 Main St., (816) GR 

1-1355 
NY New York, R.J. Marcy Assoc., 80 8th Ave., (2lZl 

YU 9-2950 
Ohio Cincinnati, W. Needles, 4016 Diehl Ave., (513) SY 

1-1297 
Cleveland, J,O. Olsen Co., 16201 Shaker Blvd., (216) 

SK 2-5444 
Pa Pittsburgh, E.A. Snefsky, 104 Elatam Dr., 412-279-

2550 
Wash Seattle, J.J. Backer Co., 221 W. Galer St., (206) AD 

6470 
T ex Dallas, Costello, Little & Co., 2653 Tarna Dr., 214-

247-3291 
FABRITRON, INC., 11650 Genesee St., Alden, N.Y. 14004, Tel: 

716-937-9167; 515. Mgr: R.A. Baker 
* FACI LOGIC digital breadboard & trainer - Roback Corp. 
*FACTROL heiqht gage - Minnetech Labs, Inc. 
• FAE INSTR. CORP., 16 N orden La., Huntington Sta., N. Y. 11746, 

Tel: (516) AR 1·0300; Sis. Mgr: A. Mankes ........ FSC No. 08699 
....... .......... ............. ......................... ............ .. ........... Pg. 1732 

Cal Los Angeles, Halbar Assocs., 1805 W. Third St., 
(213) DU 7-8283 

Md Baltimore, Moler-Eader Assocs., 320 Hillen Rd., 
(3011 VA 5-1130 

* FAFCOTE coating - Fafnir Bearing Co. 
* FAFlON bearings- Fafnir Bearing Co. 
FAFNIR BEARING CO., 37 Booth St., New Britain, Conn. 06050, 

Tel: 203-225-5151; V.P. SIs: S.G. Fisher; FSC 21335 
* FAIL SAFE electro .. magnetic brakes - Electroid Co. 
FAIR-RITE PRODS. CORP., 1 Commercial Row, Wallkill, N.Y. 

12589, Tel: 914-895-2055 
FAIRBANKS MORSE WEIGHING ,y,., UIV. Colt Inds., III C. 

St. Johnsbury Rd., St. Johnsbury, Vt. 05819, Tel: 
802-748-2371; 515. Mgr: T.G. Soper 

FAIRCHILD CONTROLS, Div. Fairchild Camera & Instr. Corp., 
423 National Ave., Mt. View, Calif. 94040, Tel: 
415-962-2161; 515. Mgr: J. Frier ... FSC No. 02335 

• FAIRCHILD CONTROLS, Div. Fairchild Camera & Instr. Corp., 
225 Park Ave., Hicksville, N. Y. 11802, Tel: 516·938·5600, 
TWX: 510·221·1854 ................................................ Pgs. 2470, 2471 

Cal Montebello, 2445 Whittier Blvd., (213) RA 3-5191 
II Mt. View, Transducer Plant-Solid State,423 National 

Ave., 415-962-2357 
San Diego, 5625 Kearny Villa Rd" 714-279-5600 

Ga Northeast Atlanta, 2793-A Clairmont Rd., 404-633-
1795 

Ind Ft. Wayne, Box 2866, 219-747-5621 
Mass Acton, Box Ill, 617-263-5960 
NY HickSVille, 225 Park Ave., (516) WE 8-5600 

• FAIRCHILD CONTROLS SAN DIEGO FACILITY, Oiv. Fairchild 
Camera & Instr. Corp., 5625 Kearny Villa Rd., San Diego, Calif. 
92123, Tel: 714·279·5600 ................................ Pgs. 2470, 2471 

FAIRCHILD DU MONT ELECTRON TUBES, Div. Fairchild 
Camera & Instr. Corp., 750 Bloomfield Ave.,Clifton, 
N.J., Tel: 201-773-2000, TWX: 710-989-7149; 515. 
Mgr: E .W. Swenarton ..... FSC No. 82170 

• FAIRCHILD ELECTRO·METRICS CORP., SUb. Fairchild Camera & 
Instr. Corp., 100 Church St., Amsterdam, N. Y. 12010, Tel: 518· 
843·2600; Sis. Mgr: D. Samu.lson ........ FSC No. 18581.. 

............... Pgs. 1384, 1670 
Ala Huntsvi lie, E.G. Holmes & Assoc., 4862 Governors 

Dr., 205-837-6900 
Ariz Tempe. F.Y. Gates Co., 3300 S. Mill Ave., 602-966-

5441 
Cal Burbank, Fairchild/Electro-Metrics Corp., 724 S. 

Victory Blvd., 213-849-7175 
Colo Denver, F.Y. Gates. Co., 1930 S. Navaio, 303-761-

0591 
Conn Hamden, Applied Meas., Inc., 235A Whitney Ave., 

203-288-5288 
Fla Orlando, E.G. Holmes & Assoc., 3161/2 S. Bumby 

St.,305-241-2128 
III Chicago, Carter Elctrns., Inc.,7203S.WesternAve., 

312-776-1601 
Ind Indianapolis, Carter Elctrns., Inc., 6333 Hollister 

Dr., (317) AX 3-0696 
Md Rockville. Gawler-KnooD Co .. 1751 Rockville Pike. 

301-427-3950 
Mass Acton. Applied Meas .. Inc .. 86 Hayward Rd .• (617) 

CO 3-2766 
Mich Detroit, WKM Assocs., Inc., 1474 E. Outer Dr., 

313-892-2500 
Minn Minneapolis, Carter Elctrns., Inc., 2401 West 66th 

St., 612-869-3261 
Mo Kansas City, Harris-Hanson Co., 7916 Paseo, (816) 

HI 4-9494 
St. louis, Harris-Hanson Co., 2814 S. Brentwood 

Blvd .. 314-962-9895 
NJ Roseland, Gawler-Knoop Co., 14 BeaufortAve.,(ZOV 

CA 6-4545 
NM Albuquerque, F.Y. Gates Co., 2631 Texas,N.E,,505-

298-1875 
NY Albany, J.A. Reagan Co., Inc., 6 Highland Ave.,518-

489-4777 
Binghamton, J.A. Reagan Co" Inc., 52B Crestmont 

Rd" 607-723-9661 
New Hartford. J.A. Reaaan Co .. 41 Woodbury Rd., 

315-732-3775 
Newburgh, J.A. Reagan Co., Inc" RD#3,Meadow Hill 

Rd., 914-561-4510 
Rochester, J.A. Reagan Co •• Inc., 891 Monroe Ave" 

716-473-2115 
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Greimsbor •• E.G. Holmes & ",ssoc •• 430W;Frieiml\l 
Ave .. 919-272c0855 . 

Ohio' Cleveland. WKM "'ssocs •• 6741 Ridge Rd •• 216-885-

Pa 

Tel< 

5616 
. Dayton, WKM "'ssocs., 5335 Far HilisAve.,513-434-

7500 
Pittsburgh. WKM Assocs .. 90 Clairton Blvd., 412-

892-2953 
Richboro, Gawler-Knoop Co., Box 414, (215) W'" 5-

7550 
Richardson, Scientific Devices, 312 N. Central 

Expwy., 214-231-8106 
Utah Salt Lake City, F.Y. Gates Co., 455 East 4th S.,. 

801-359-1101 ' 
Wash Seattle, G.M. Gillett & "'ssocs., Box 99035, 206-

284-3344 
EXP: NY, New York, Undor Int'I., 10 East 40th St., (212) 

MU 5-6740 
FOR: Can, Montreal, Que., Megatronix, Ltd., 3300 Caven-

dish Blvd., 514-488-0404. 
Can, Ottawa, Ont., Megatronix, Ltd., 739B Ridgewood 

"'ve., 613-731-3860 . 
,Can, Toronto, Ont., Megatronix, Ltd./ISOO Avenue 

FAIRCHILD INST~dUM'frtl(!fi6~~9 914 E. ArQues Ave., Sunny
vale, Calif. 94086, Tel: 408-135-5011, TWX: 910-
339-9205; Sys. Sis. Mgr: D.P. Baumann 

FAIRCHILD SEMICONDUCTOR, 313 Fairchild Dr .. Mt. View, 
Calif. 94040, Tel:415-962-5011, TWX: 910-379-6435; 
Oir. M!<tg: D. O'Connor 

FAIRCHILD SP"'CE & DEFENSESYSTEMS,Div. Fairchild Camera 
& Instr. Gorp., 300 Robbins La., Syosset,N.Y., 
Tel: 516-931-4500, TWX: 510-221-1858; Mktg. Dir: 
R. Brandt ...... FSC No. 72314 

FAIRLANE ELCTRNS., INC., Box 335, Long Valley, N.J. 07853, 
Tel: 212-691-2530; Sis. Mgr: M. Maclennan . 

FAIRMOUNT CHEMICAL CD., INC., 111 Blanchard St., Newark, 
N.J. 01105, Tel: 201-623-5790; Sis. Mgr: R. Bailes 

*F ... LCON transistor radios - Trans-Aire Electronics, Inc. 
FALCON ·MACHINE & TOOL CO., INC., 164 Ballardvale St., 

Wilmington, Mass. 01887, Tel: 617-933-1370; Sis. 
Mgr: S. Leto ..... FSC No. 84490 

• FALSTROM'CO., 174 Falsllom Ct., Passaic, N. J. 07055, Tel: 201 -
777-0013; V.P. Sis: R. E. Hili..."",FSC No. 84493""".",,,Pg. 583 

* F ... N SPRAY aerosol valve-Sprayon Prods., Inc. 

t~~~I~l:"m~,~&%~~r~!9 ~~~IP~g~J~~~~o~~~.~~ewark, N.J. 
07114, Tel: 201-242-3000; Sis. Mgr: M. Trotiner 

* FANON-FONE telephone intercom sys. - Fanon Elctrn. Inds.· 
FANSTEEL, INC., Electrical Contacts & Specialties Oiv., One 

Tantalum PI., N. Chicago, III. 60064,. Tel: 312-
689-4900; Sis. Mgr: D.V. Caldwell 

*FANTOM electric motors - English Electric Co., Ltd. 
* FANTORK semiconductor heat sink-Fansteel, Inc. 
FARADAY, INC.,805S.MaumeeSt., Tecumseh, Mich. 49286, Mktg. 

V.p: A.B. Thomas 
* FARA-MOO modular horns & bellS-Faraday, Inc. 
* FARGAIL SOLDERING CREAM soldering paste - Farrelloy 
F ... RGO CO., 1162 Bryant St.,·San Francisco, Calif. 94103, Tel: 

415-621-4411; Sis. Mgr: L.H. Jones 
FARINON ELECTRIC,935 Washington St., San Carlos, Calit. 94UIU, 

Tel: 415-593-8491; Sis. Mgr: H.B. Sutton; FSC 12131 
*F ... RITE conductive plastic prec. pot. - Fairchild Camera 
FARMER ELECTRIC PRODS. CO., INC., Tech Circle, Natick, 

Mass., Tel: 617-653-8850; 51 •• Mgr: J.M. Farmer 
*F ... RNSWORTH electro" tubes - ITT Electron lube Div. 
FARR CO., 2301 E. Rosecrans,EI Segundo, Calif. 90245, Tel: 213-

772-5221; Sis. Mgr: L.D. Greco 
FARRALL INSTR. CO., P.O. Box 1031, Grand Island, Neb. 68801, 

Tel: 308-384-1530; Sis. Mgr: W. Farrall 
FARRAND CONTROLS, INC., 99 Wall St., Valhalla, N.Y. 10595, 

Tel: (914) RO 1-2600; Sis. Mgr: G.A. Quinn' 
FARRELLOY CO., 1243 North 26 St., Philadelphia, Pa. 19121, 

Tel: (215) PO 3-2124; Sis. Mgr: A.M. Farrell 
FARRINGTON, 6701 Electronics Dr., Springfield, Va. 22151, Tel: 

703-354-5000; Sis. Mgr: W. Rein, Jr. 
*F ... RROWTES T tubing & pipe tester - Republic Steel Corporation 
F ... RWEST MFG. DIV., INC., Sub. Bell Elctrns. Corp., Corner S.E. 

32nd at 124th S.E., Bellevue, Wash. 98004, Tel: 
(206) SH 7-1515, TWX: 9l0-433-2321;Sls. Mgr: 
B. Water .... FSC No. 05617 

FASCO INDS., INC., Electronics Div., "'ugusta at N. Union Sts., 
Rochester, N.Y .14605, Tel: 116-546-1500; Sis. Mgr: 
R.F. Demeter 

* FASGLOW fireplace-Fasco Inds., Inc. 
* FAST-SWITCH over-voltage starter-·Neill Engrg. Co. 
* F ... STCON fast connect terminal- Doran Mfg. Co. 
*FASTAX rotating prism camera - Red Lake Laboratories 
F ... STEX DIV., Illinois Tool Works, Inc., 195 Algonquin Rd., 

Des Plaines, III. 60016, Tel: 312-299-2222; Sis. 
Mgr: R. Gilliland 

~FAS1EX FASTALL brackets &. anchors - IllmolS Tool WorkS 

*F ... STlN-.F ... STON connectors - "'mp Inc. 
*FASTON receptacle & tab terminals - Amp Inc. 
* F"'T PHOEBE outlet box-Waber Elctrn •• ,.lnc. 
F ... WICK ... IRLEX DIV., Eaton Yale & Towne, Inc., 9919 Clinton 

Rd., Cleveland, Ohio 44111, Tel: 216-281-2211; Sis. 
Mgr: A.M. Stewart, Jr. 

*FEATHER LEVER lever switches - Switchcr.ft Inc. 
FEDERAL MACHINE CO., INC.,801 Garfield Ave., Jersey City, 

N.J. 01305, Tel:(201) HE 5-1500; Sis. Mgr:J.J. Stobel 
FEDERAL SCIENTIFIC. CORP., 615 We.t 131 St., New York, 

N.Y. 10027, Tel: (212) AU 6-4400; Sis. Mgr: R. 
Rothschild 

FEDERAL SC REW PRODS., INC., 3911 N. Kedzie Ave., Chicago, 
111.60618, Tel: 312-478-5744; Sis. Mgr: L.L.Harris 
..... FSC No. 73734 

FEDERAL STAMPINGS, Div. Doric Corp., 2000 West 94th St., 
Minneapolis, Minn., Tel: 612-888"9411, TWX: 910-
576-2855; Sis. Mgr: W. Arlmond 

3028 

------------------------1 FEDERAL TOOL ENGRG. CO.,INC.,Div.Arvin Inds.,1384 Pom~
ton "'ve., Ceda~ Grove, N.J., Tel: 201-256-5300; 
Sis. Mgr: R.H. Pit yo 

FEDTRO, INC., Federal Elctrns. Sales Div., Federal Elctrns. 
Bldg., Rockville Centre, N.Y. 11511, Tel: 516-536-
4400, TWX: 510-225-3661; 51 •• Mgr: B. Kleinman 

FEINER, P. & SONS, INC., 522 West 45 St., New York, N.Y. 
10036, Tel: (212) PL 1-6150; 51 •• Mgr: B.D. Huret 

FEL-PRO, INC., 7.450 N. McCormick Blvd.,Skokie,III.60076, Tel: 
(312) RO 1-4500; Pres:'E. Lehman 

FELKER MFG.CO.,1900S.CrenshawBlvd., Torrance,Calif., Tel: 
213-328-4704; Sis. Mgr: J.R. Boudreau ... FSC 21995 

FELSENTHAL INSTRS., CO., 1450 W. Wilson Ave., Chicago, III. 
60656; Tel: 312-867-7450, TWX: 910-226-1718; Sis. 
MQr: L.G. Lacy .... FSC. No. 22040 

FELTERS CO.i22 West St., Millbury, Mass. 01527 
FELTON, S.A. & SON CO., 315 Wilson St., Manchester, N.H. 

03105, Tel: 603-669-1910, TWX: 710-220-1898 

- - - ,;,. - - - -Advertisement- - - - - - - -
Free Bulletin on Brushe. for Electronic. 
geared toward Printed Circuit Segment avail
able upon request. 
Shows scrubbing and rinse brushes for auto
matic scrubbers as well as brushes to be used 
with flexible shafts. "'Iso touch up and hand 
scrubbers - to remove oxides and oils be
fore and after screening and etching - prior 
to emulsion coating - prior to "plating" 

FEMCO, INC., p.O. Box F, Irwin, Pa. 15642, Tel: 412-863-3200; 
Sis. Mgr: J. Beaven 

FEN-TONE CORP., 106 5th Ave., NewYork,N.Y.10011, Tel: (212) 
OR 5-1707; Sis. Mgr: .... Clipper 

• FENWAL ELCTRNS., INC., 63 Fountain St., Framingham, Mass. 
01701, Tal: 617·872-8841, TWX: 710-346·0678, Sis. Mgr: 
B. J. WojeskL", .. FSC No. 1580L", .. " .. ", .. """.""".;,,, .. ,,,Pg. 2814 

Ala HuntSVille, COL-INS-CO., INC., Box 4246, 205-539-
1771 

Ariz Scottsdale, Dorton Enterprises, Inc., Box 1297,602-

Cal 

Colo 

946-6515 . 
Lo. "'ngeles, E. Landa Co .. 2288 Westwood Blvd., 

213-272-9525 
Menlo Pk., McKnight Co., 115 Spruce Ave.,415-325-

2844 
Denver, Electronic Compo Sis., Inc., Box 22011, 

303-711-6200 
Conn Branford, Andrews Airtronics, Inc., 225 Montowese 

Fla 

Ga 

III 

Ind 

Iowa 

St., 203-488-7386 
Orlando, COL-INS-CO., INC., Box 13189,305-423-

7615 
Marietta, COL-INS-CO., INC., 200 Carrington Way, 

404-422-8327 
Chicago, Midwest Elctrn. Sis., 5101 W. Division 

St., 312-626--0030 . 
indianapolis, Midwest Elctrn.Sls.,5462 East 40th St., 

317-547-3259 
Marion, Thomas-Modrcin Assocs., Inc" 890 17th 

Ave., 319~377-6261 
Kans Shawnee Mission, Thomas-Modrcin Assocs., Inc., 

Md 
5450 Buena Vista Dr., 913-432-2131 

Baltimore, B. White & Co., Inc., 7 Church La., 301-
484-5400 

Mass Lynnfield, Andrews Airtronics, Inc., Executive Pk., 
617-245-5220 

Mich DetrOit, Hilltronic., Inc., 13720 Puritan "'ve., 313-
342-3242 

Minn MinneapoliS, Murphy Assocs.,lnc., 730 Chicago Ave., 

Mo 

NJ 

NM 

NY 

NC 

612-333-4511 
Hazelwood, Thomas-Modrcin Assocs., Inc., 47 Vi 1-

lage SQ., 314-838-6446 
Camden, J.N. Barrett Assoc •• , 812 Federal St., 609-

365-2680 
Albuquerque, Electronic Compo Sis., Inc., 209 San 

Pablo, S.E., 505-256-3663 
Fayetteville, R.P. Kennedy Co., Inc., Box 56, 315-

637-9531 
Huntington, COB Enterprises, 675 W. Jericho Tpke., 

516-692-5200 
Hyde Pk" R.P. Kennedy Co., Inc., Green Tree Dr., 

N.,914-471-4430 
Rochester, R.P. Kennedy Co., Inc., 39 Saginaw Dr., 

716-271-6322 
Winston-Salem, COL-INS-CO., INC., Box 5597,919-

765-3650 
Ohio Dayton, .... H. Baier Co. & Assocs., 3300 S. Dixie 

Ore 

Tex 

Dr" 513-298-9897 
Willoughby, A.H. Baier Co. &"'ssoc.,4399Indu.trial 

Pkwy., 216-946-6080 
Beaverton, Arneson Assocs., 200 N.E. Canyon Rd., 

503-646-3416 
Houston, Scientific Sis. Co., 6400 W. Park Dr., 713-

781-2711 
Richardson, Scientific 51 s. Co., 777 S. Central 

Expwy.,214-231-6541 
Utah Salt Lake City, Electronic Compo ~Is., Inc., 4480 

Camille Dr., 801-278-6044 
Was!) Seattle, "'rneson "'ssoc., 5950 6th Ave., 5.,206-762-

7664 
Wise waukesha, Midwest Elctrn. Sis.,. 1317 Garfield 

Ave., 414-542-5129 
EXP: Mass, Framingham, Fenwal Elctrns., Inc., 63 Foun-

tain St., 617-875-1351 
FENW"'L, INC., Div. W. Kidde & Co., Inc., Main St., Ashland, 

Mass. 01721, Tel: 611-881-2000, TWX: 617-881-
1609; Sis. Mgr: G. Watson ..... FSC No. 73168 

* FERALEX ferrite ring cores-Connolly & Co., Inc. 
FERRALOY, INC., W. Market St .. Salem, Ind. 47167, Tel: 812-

883-3381; V.p. SIs:'R.A. Bagby 

* Trade Name-See Mfr. Listing 

MANUFACTURERS· SALES OFFICES· TRADE NAMES ••• 

FERRANTI ELECTRIC, INC., E. Bethpage Rd., Plainview, N.Y., 
:rei: 516-293-8383, TWX: 510-224-6483; 51 •• Mgr: 
J'p. Brush 

F"'RRANTI, LTD., Hollinwood, Lanes., England 
FERRANTI-P ... CK ... RD, LTD., Electronics DJv., 121 Industry St., 

Toronto, Ont; Can., Tel: 416-762-3661, TWX: 610-
491-1434; Sis. Mgr: J. Polly ; .. ' .. FSC No. 06304 

FERRO CORP., Electro Refraetories Div., Louthan Plant, p.O. 
, Box 781, E. Liverpool, Ohio 43920, Tel: 216-385-

1538; Sis. Mgr: W.C. Thornberry 
FERRODYNE CORP., 4240 Glencoe Ave., Venice, Calif. 90291, Tel: 

213-391-5233; Sis. Mgr: B.Winks 
*FERROGRAPH tape recorders - Elpa Marketing Ind .. Inc. 
*FERROSONLC ultra.onic cleaning equipment - Aerometrics 
* FERROSORB microwave absorbing mat'I.-Microwave Filter 
FERROTEC, INC., Chapelbridge Pk., 80BridgeSt., Newton, Mass. 

02158, Tel: 617-332-7600, TWX: 710-335-1288; Sis. 
Mgr: P.o. Rutledge ..... FSC No. 12047 

• FERROTRAN ELCTRNS. CO., INC., 683 Broadway, Naw VDrk, N. V. 
. 10012, Tol: (212) AL 4-5810; Sis. Mgr: E. Abbo\..." .. ,FSC No. 
14735 ..................... ", .......... ".", ............... , .... Pgs. 1946-1949, 2855 

WI-t:.KKO I KUN terromagnetlc plastiCS - pOlymer l.orp. 
FERROXCUBE CORP., Lock Box 359,Saugerties,N.Y.12477, Tel: 

914-246-2811, TWX: 510"247-5410; 51 •• Mgr: R. 
Derschang 

FERROXCUBE CORP., Systems Oiv., 5455 S. Valentia Way, 
Englewood, Colo. 80110, Tel: 303-711-2000; Sis. 
Mgr: R. Dershang 

• FERWALT, W. H., INC., Webb Rd., Lapwai, Idaho 83540, Tel; 
(208) VI 3·2463; Sis. Mlr: W.H. Ferwalt .. " ... "." .. , ..... " .. Pg. 1089 

Cal Huntington Beach, Didion A.socs., 4901 Heil Ave., 

NY 

Ore 
Pa 

114-842-5814 
Los Altos, H. Stout Assocs" 200 Third St.,415-946-

3265 
IrVington, H. Shprentz Co"' 126 Deertrack La., 

(914) L Y 1-1910 
Foresi Grove, B. Doran Sis., Box 115,503-357-3333 
Philadelphia, W.F. Assocs" Western Salling Fund 

Bldg., Ste. 641, (215) KI 6-4121 
*FEUTRON felt in piece - GAF Corporation 
*FIBER-LITE fiber optic illuminators - Dolan-Jenner Industries 
FIBERITE CORP., 515-559 We.t 3rd St., Box 468, Winona, 

Minn. 55987, Tel: 507-8-36H, TWX: 910-565-2270 
* FIBERLOC needled feet- Felters Co. 
* FIDELEX metal strippers- Fidelity Chemical Prods. Corp. 
FIDELITY ... MPLIFIER CO., 1633 N. Halsted St., Chicago, III., 

Tel: 312-664-3515; Sis. Mgr:W.s.Martin; FSC93109 
FIDELITY CHEMICAL PRODS. CORP;, 472 FrelinghuYsen Ave., 

Newark, N.J. 07114, Tel: 201-242-4110; Sis. Mgr: 
S.B. Lonyai 

* FIDELPL"'1'E electroless plating solutions - Fidelitl Chemical 
Prods. Corp. 

FIELD EMISSION CORP., Melro.e at Linke, McMinnville, Ore. 
* FIELDIAL mag. field regulator- Varian Assocs. 
*'FIESTA film leader- Neumade Prod •• Corp. 

m~~rtm~~~b'b\.~ij5dd~~~e~~\~1~:,~~~e~~~~~~t.9~fiM8; 
Tel: (516) FR 8-0440; Sis. Mgr: I. Seaman 

• FIFTH DIMENSION INC., P.O. Box 483, Princeton, N. J. 08540, 
Tol: 609 - 924-5990; TWX: 510-685-9284; Oir. Mktg: J. F. Pohlko 
...... "FSC No. 12633 ... "" .. ,,,.,, ... ,, ................. ,, ...• ,,.PgS. 2237, 2724 

Ariz Phoenix, Hecht, Henschen, &Assoc.,Box21166,602-

Cal 
275-4411 

Encino, Porter Co., 11000 Ventura Blvd., 213-788-
2350 

Palo Alto, Components Unlimited, 1020 Corporation 
Way, 415-961-9064 

Saratoga, Fifth Dimension, Inc., Box 37, 408-252-
0817 

Colo Englewood, A-G Elctrns., 5411 S. Oneida Way, 303-
" 771-1413 . 

Conn Waterbury, Astro Tek Assoc., 49 Leavenworth St., 

Del 
Fla 
III 

203-753-4192 
Weathersfield, Com/pak, Box 31, 203-563-4184 
Orlando, Gra-Mar, 3113 Lawton Rd., 305-841-2330 
Joliet, Century Engrg. & Sis., 1256 W. Jefferson 

St., 815-725-3712 
Mass Needham, Com/pak, 14 Oak St., 611-444-1259 
Minn Minneapolis, G.E. Arneson & Co., 4900 Viking Dr., 

Mo 

NY 

612-920-2086 
St. LouiS, Harris-Hanson Co., 2814 S. Brentwood 

Blvd., (3[4) MI 1-4350 
Queens Village, F.T • Battista Co., 223-46 Hempstead 

Ave., (212) GR 9-3550 
Syracuse, Nycom, Inc., 2002 Teall Ave., 315-437-834 

Ohio . Cleveland, Rockford Controls, 190DO Villaview Rd., 
216-531-4841 

Pa 

Tex 

Dayton, Rockford Controls, 2077 Embury Pk. Rd., 
513-274-1911 

Dresher I Wyncote Instrumentation, 1616 Kenmare 
Dr., 215-643-2440 

Pitts:fm11~~~~ord Controls, 3550 Laketon Rd., 

Dallas, Glidden Engrg., 8609 N.W. Plaza Dr., 214-
363-6539 

Houston, Glidden Engrg., 7728 Long Pt. Rd., 713-
681-1415 

*FI LAMITE filament wound parts - NVF Company , 
FILM ASSOCS., INC., 4600 S. Dixie Hwy., Dayton, Ohio 45439, 

Tel: 513-293-2164 
• FILM CAPACITORS, INC., 100 8th St., PaSsaic, N. J. 07055, Tel: 

201 ·779-2240, Sis. MI': S. Lipman ....... ",.,.", ..... "." ..... ,P,. 659 
Ala HuntSVille, F.C. Nickerson Co., Box 1463 
Cal Fremont, H.K. Foraker, Box 1325,415-657-2213 

Hawthorne, We.tec Elctrns., 14125 Inglewood Ave., 
. 213-712-4479. 

Los Altos, Westec Elctrns., Box 1197,415-948-8880 
Conn Branford, J.E. Boeing Co., Box 1515 
Fla Ft. Lauderdale, F .C. Nickerson Co., Box 13126 
II Tampa, F.C. Nickerson Co., Box 13126 

eem/I969 



· .• including Federal Supply Codes (FSC) where available 

Ga 

III 

Decatur, F.C. Nickerson Co., 1244 Clairmont Ave., 
404-371-1575 

Chicago, Berndt Assocs.,6414 W.BelmontAve.,312-
283-0713 

Mass Lexington, J.E. Boeing Co., Box 5, 617-862-2500 
Minn Minneapolis, Hasse & Assocs., 3825 York Ave., 

Mo 

NJ 
" 
NY 

N., Tel: 588-0.551 
St. Louisl Harris-Hanson Co" 2814 S. Brentwood 

Blvd., MI 7-4350 
Clilton, Technical Elctrns., 730 Clilton Ave. 
Teaneck, J. Gordon 1 628 W. Englewood Ave., TE 6-

3876 
Rochester, J.P. Scanlon, 51 Bloomfield PI., GR 3-

7553 
NC Greenville, F.C. Nickerson Co., Rte. 6, Salters Rd. 
OhiD Cleveland, J.O. Olsen, 16201 Shaker Blvd.,412-279-

Tex 

2550 
Dayton, Jay Engrg. Co., Box 175, Sta. A, 513-253-

2151 
Dallas, G. Weinreich & Assocs., 11554 E. Northwest 

Hwy.,214-899-8133 
Wash Seattle, Westec Elctrns., Box 66521, Burien Br., 

(206) CH 3-7070 
EXP: NY, Yonkers, R.I. Mendels Co., 21 Gray Oaks Ave., 

914-965-4210 
FOR: Can, Cooksville, Ont., Anbak Sis., Ltd., 3208 Len-

worth Dr., 416-625-1061 
Cant Montreal, Que., Anbak Sls" Ltd., BoxlOl,514-

453-6375 
FILM COMPONENTS DIV., Reon Resistor Gorp., 155 Saw Mill 

River Rd., Yonkers, N.Y. 10701, Mgr: R.S. Ringer 
*FILM-MET trimming potentiometer - Bunker-Ramo Corp. 
FILM MICROELECTRONICS, INC., 17 A St., Burlington, Mass. 

01803, Tel: 617-272-5650; Sis. Mgr: H. Karas 
*FI LMCARD resistance card - Salitron Microwave 
*FI LMEX epoxy tape - Mansol CeramiCS Co. 
* FILMGRAPH 8/16 mm recorder- Miles Reproducer Co, 
• FILMOHM DIV., Solitron Microwave, 37·11 47th Ave., Long Island 

City, N. Y. 11101, Tel: 212·937·0400, TWX: 710·582·2497; 
Sis. Mgr: R. Latin ........ FSC No. 07149 .............................. Pg. 1671 

Ala Huntsville, 20th Century Mktg., 2603 Artie St., 
205-536-1596 

Ariz Scottsdale, Fryco, 403 N. Old Scottsdale Rd., 602-

Cal 

Fla 

945-3281 
Encino, C.W. Swift & Assoc., Box 316, 213-989-

ll33 
Santa Clara t Green Assoc., 689 Salberg Ave., 408-

247-0771 
Pompano Beach, Conley-May, Box 547,305-943-8284 

Iowa Cedar Rapids, J. Fitch, 1310 Hertz Dr., S.E., 319-

Md 

NY 

Pa 

364-4342 
Randallstown, C.L. Malinow & Co., 3618 Briarstone 

Rd., 301-922-2092 
Jericho, Dal-Tech DeVices, 366 N. Broadway, 516-

433-7448 
Narberth, J. Bresson Assoc., 107 Forrest Ave., 215-

839-6770 
Tex Garland, Carter Assoc., Box 87, 214-276-7151 
FOR: Can, Montreal, Que" Microwave Specialty Co., 8940 

Lafrenaie St., 514-324-1780 
*FILMPOT trimmer potentiometers - Fairchild Camera 
*FILSTREN insulating parts & fittings - English Electric Co. 
• FILTAIRE, INC., Div. W. Kidde & Co., Inc., 706 Forrest SI., Char· 

lottesville, Va. 22901, Tel: 703·293·5148, TWX: 510·587·5461; 
Sis. Mgr: D. A. Smith ...... .FSC No. 21689 ........................ Pg. 1113 

Cal Mi lib rae, Melvin Sis. Co., 113 EI Camino Real, 

Fla 

III 

Ind 
Md 

415-697-6922 
Van Nuys, R.L. Assocs., 14401 Gi Imore St., 213-780-

1666 
Miami/ J.J. Smith & Assocs., Box 573 , Biscayne 

Annex, 305-374-6784 
Winter Park, J.J. Smith & Assocs., Box 460, 305-

644-4316 
Chicago, T .B.Hunter Assocs.,5653W,Irving Pk. Rd., 

312-777-2500 
Ft. Wayne, G & H Sis. Co., Box 2268, 219-744-3072 
Baltimore, C.O. Emrich, Rolling Rd.& Wi IkensAve., 

301-747-8348 
Mass Natick, Naton-Neenan Assocs., 20 Strawberry Hi II 

Rd., 617-653-4176 
Mich Southfield, G & H Sis. Co., 24001 Southfield Rd., 313-

Mo 

NY 

358-1910 
Kansas City, KSW Assocs., 7546 Troost Ave., 816-

363-5651 
FayetteVille, Bowser & Sapecky Co., #1 Short Rd., 

315-446-4124 
Melvi lie, TX Sis., Inc., 900 Walt Whitman Rd., 516-

271-5850 
Poughkeepsie, Bowser & Sapecky Co., 806 Main St., 

914-454-8133 
Snyder, Bowser & Sapecky Co., 4541 Main St., 716-

839-2044 
NC Greensboro, L & 0, Inc., Box 7243, 919-292-3201 
Ohio Cincinnati, G & H Sis. Co., 7215 Market PI., 513-

161-6185 
Novelty, G & H Sis. Co., 13690 Fox Hill Dr., 216-

247-4446 
Tex Dallas, Stevens Sis., Box 34493, 214-241-2574 

FILTECH CORP., 10103 W. Pacific, Franklin Pk., III., Tel: 312-
678-8900, TWX: 910-227-4637; Sis. Mgr: E.Argoudeli 

*FILTER POINT steel needle - Duotone Company 
*FI LTERCAP feedthru capacitor - U. S. Capacitor Corp. 
*FILTERCON filter - Erie Technological Products 
* FIL TOROID cores - Magnetic Metals Co. 
FILTORS, INC., 65 Daly Rd., E. Northport, N.Y. 11731 
* FINCQ amplifiers, matv equip. - Finney Co. 
FINCOR, INC., 1000 E. Boundary Ave., Box 827, York, Pa. 17405, 

Tel: 717-843-7841; Sis. Mgr: D. Heistand 
*FINE LINE precision etchi,~g - Flexible Circuits, lilC. 
*FINELINE resistance strain gages - Automation Industries 

SEE PAGE 352 TO GET YOUR COpy OF THE RADlO·ELECTRONIC MASTER 

FINNEY CO., 34 W. Interstate St., Bedford, Ohio 44146, Tel: 
(216) BE 2-6161; Sis. Mgr: T. Pfeiffer 

FIRE CONTROL CO., INC., 1605 Ayre St., Newport, Del. 19804, 
Tel: 302-999-0011, Pres: M. Jaffe 

*FIREROD cartridge heater - Watlow Electric Mfg., Co. 
* FIRETITE film storage cabinest - Neumade Prods. Corp. 
* FIREZONE high temp. wire - Cerro Wire & Cable Co. 
FIRING CIRCUITS, INC., Muller Ave., Norwalk, Conn. 06852, 

Mktg. Mgr: D.H. Lynch 
FISCHER, H.G. & CO., 9451-9491 W. Belmont Ave., Franklin Pk., 

III., Tel: 312-625-2400; Vice Pres: A.C. Walberg 
FISCHER & PORTER CO., 115 Warminster Rd., Warminster, Pa. 

18974, Tel: 215-675-6000, TWX: 215-675-4582; Sis. 
Mgr: O.A. Seglem ...... FSC No. 22375 

FISCHER SPECIAL MFG. CO., 446 Morgan St., Cincinnati, OhiO, 
Tel: 513-961-1280, TWX: 810-461-2593; Sis. Mgr: 
J. Connor 

FISHER-AKIN CO., P.O. Box 698, Manhattan Beach, Calif. 90266, 
Tel: 213-374-3273; Sis. Mgr: B. Fisher 

- - - - - - - -Advertisemenl- - - - - - - -
Fisher-Akin supplies electronic instruments 
and systems for instrumentation and data pro
cessing applications. Products include stepping 
switches, reed relays, relay and transistor 
logic cards, crossbar switches/programmers, 
sequencers, scanners, digital to anal09 con
verters, analog & digitalcomparalors,timers, 
programmable pulse generators, square wave 
generators and low speed pulse delays. 

FISHER BERKELEY CORP., 5800 Christie, Emeryville, Calif. 
94608, Tel: 415-655-9696; Sis. Mgr: R. Fisher 

FISHER AND CROME, INC., 2427 N. Mascher St., Philadelphia, 
Pa. 19133, Tel: (215) GA 6-3232; Sis. Mgr:A. Crome 

FISHER RADIO CORP., 11-40 45th Rd., Long Island City, N.Y. 
11101, Tel: 212-937-2100; Sis. Mgr: H. Norman 

FISHER SCIENTIFIC CO., 711 Forbes Ave., Pittsburgh, Pa. 
15219, Tel: 412-391-1330, TWX: 412-642-2186; 
Dir. Prod. Mgrs: J. Ledwith 

*FISHERMAN depth finders - Ross Laboratories, Inc. 
FITCHBURG COATED PRODS., INC., Div. Litton Inds., P.O. Box 

1106, Scranton, Pa. 18501, Tel: 717-347-2035; Gen'l. 
Sis. Mgr: L.H. Healy, Jr. 

FITCHBURG ENGRG. CORP., Cleghorn St., Fitchburg, Mass. 
01420, Tel: 617-343-7416; Sis. Mgr: R.E. Leger 

*FITGO precision low-level signal amplifier - Beckman lnstr. 
*5-WAY bi.lding posts - Superior Electric Company 
503-1 gasket material - Cottrell Paper Co. 
*5700 display tape sys. - Sanders Associates, Inc. 
* FLAME FLEXCORD flame spray coating - Nucleonic Prods. 
FLAME RESEARCH, INC., P.O. Box 10502, Pittsburgh, Pa.15230, 

Tel: 412-242-3415; Sis. Mgr: J. Shaffer 
FLAMON flame detector - Bailey Meter Co. 
* FLANGETTE UNIT transmission unit - Fafnir Bearing Co. 
*FLASH-FRONT panels, display - Panelgraphic Corp. 
* FLASHALARM annunciator - PPM, Inc. 
*FLAT -PLUG phone plugs - Switchcralt Inc. 
'*FLATPOT potentiometer - Painton Group of Companies 
* FLEETWELD electrode- Lincoln Elec. Co. 
FLEETWOOD LABS., INC., 35 Rockwood PI., New Rochelle, N.Y. 

10804, Tel: 914-235-0831; Sis. Mgr: W.B. Lurie 
*FLEX-A-PLUG power take-off devices - General Electric Co. 
*FLEX-I-UNER pumps, seal less plastic - Vanton Pump & 
EQuipment Corp. 
*FLEX-PAK amplifiers & sound sys. - Bogen Communications 
* FLEX-STRIP P.c. board flexible jumper - Digital Sensors, Inc. 
* FLEX/SWITCH flexible switching - N/P Co., Inc. 
* FLEX-WELD welding process - Digital Sensors, Inc. 
'*t- LI:.XAGAGI:. reSistance strain gages - Automation Industries 
FLEXAUST CO., 277 Park Ave., New York, N.Y.l0017, Tel: 212-

826-2950; Sis. Mgr: G.A. Pickios ..... FSC 81518 
FLEXCO DIV., Sherwood Inds., 6855 Suva St., Bell Gardens, Calif. 

90201, Tel: 213-927-2525; Sis. Mgr: D.P. Norman ..... 
FSC No. 99135 

* FLEXCON connector, test-Air-O-Tronies Prods., Inc. 
* FLEXDUCT flexible ducting- Flexco 
* FLEXI-CARD digital logic boards - Roback Corp. 
*FLEXI-CAB metal cabinets - Beltronix Systems, Inc. 
*FLEXI-KARD breadboarding module - Electraid, Inc. 
*FLEXI-KLIP solderless connector -' Electraid , Inc. 
FLEXI-OPTICS LABS., INC., 117 Dover St., Somerville, Mass. 

02144, Tel: 617-776-0520; Sis. Mgr: p. Tass 
* FLEXIBLE ABRASIVE abrasive stick -Ideal Inds., Inc. 
FLEXIBLE CIRCUITS, INC., Paul Valley Industrial Pk.,Warring

ton, Pa. 18976, Tel: (215) 01 3-2300; Sis. Mgr: G.A. 
Lee .. ~ •• FSC No. 22928 

FLEXIBLE PRODS., INC., 2678 East 7th Ave., N. St. Paul, 
Minn. 55109, Tel:612-777-8361, TWX: 910-578-1410; 
Sis. Mgr: L.E. Dugan 

* FLEXIBLE RIBBON thermocouple - Nanmac Corp. 
* FLEXIL tape- Leico Inds., Inc. 
*FLEXITE extruded plastiC tubings - Markel, Frank & Sons 
*FLEXITORQ dc motors & generators - Allis LouiS Co. 
*FLEXLEAD high temp. wire & cable - Markel, Frank & Sons 

~m~~~ ~rk~tirlr ~~rti1~~~~itHe~iGr;dmn~~so;i~i:uits -
Sanders Associates, Inc. 
*FLEXO wires - Copperweld Steel Co. 
* FLEXOPRENE cable & cord - Standard Wire & Cable Co. 
*FLEXQWRITER automatic writing machine - Friden, Inc. 
FLEXPRINT DIV., Sanders Assocs., Inc., Grenier, Mancnester 1 

N.H. 03060, Tel: 603-669-4615, TWX.710-220-1845; 
Sis. Mgr: N. Kingston ..... FSC No. 94117 

*FLEXPRINT flexible circuitry - Sanders Associates 
*FLlCKER FLAME glow lamp - Aerolux Light Co. 

FIL·FOR 

• FLIGHT SYSTEMS, INC., P.O. Box 25, Mechanicsburg, Pa. 17055, 
Tel: 717 • 69H)333; Sis. Mgr: R. D. Shaifner ........ FSC No. 31358 
.................................................................................................. Pg. 2238 

Cal Altadena, O. Wagner Assocs., Box 485, 213-681-
4060 

Burlingame, J.E. Striker Co., 1319 Howard Ave., 
415-342-1425 

Colo Denver, O'Brien Sis. AgencY, 2785 Speer Blvd ,303-
477-4713 

Conn Farmington, Keyeo Assocs., inc., Box 357,203-677-

Fla 

Ga 

III 
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Ft. Lauderdale, Beacon Elctrn. Assocs., Inc., Box 

10212, 305-564-4298 
Maitland, Beacon Elctrn. Assocs., Inc., Box 1278, 

305-647-3498 
Atlanta, Beacon Elctrn. Assocs., Inc., 2285 Peach 

Tree Rd., 404-351-3564 
Lake Zurich, Branum Sis. Co., Box 516,312-438-

2356 
Mass Needham, Keyeo Assocs., Inc., 10 Kearney Rd.,617-

321-2323 
Minn St. Paul, Countryman Assocs. Co., 1821 University 

Mo 

NJ 

NY 

NC 

Ohio 

Ave., 612-645-9151 
St. Louis! A. Gliedt Assocs., 10869 Spring Garden 

Dr., .H4-524-4711 
Englewood, Andrews & Andrews, Inc., 44 N. Dean 

St., 201-569-8800 
Huntington, Andrews & Andrews, Inc., 1~0 E. Main 

St., '16-692-8686 
Syracuse, Andrews & Andrews, Inc., 236 Erie Blvd" 

315-471-8855 
Jamestown, Beacon Elctrn. Assocs., Inc., 'Box 50J, 

919-454-1010 
Medina, McShane Co., 3633 Trails End Dr., 216-725-

4283 
Pa Paoli, T. Griffin Co., 46 Darby Rd., 215-647-1550 
Wash Seattle, Dewar & Assocs., 6361 First Ave., 5., 206-

763-2233 
EXP: Mass, Marlboro, Clark Export & Import Co., 29 

Farm Rd., 617-485-1411 
* FLIP-LOK grommets & bushings-Western Sky Inds. 
* FLIPPER wire cutter-Clauss Cutlery Co. 
• FLITE·TRONICS CO., INC., 3312 Burton Ave., Burbank, Calif. 

91502, Tel: 213·849-1552; Pres: W. V. Viscarra ........ Pg. 1945 
*FLO-LINE work station - Flotron Industries Inc. 
*FLOATROL float operated control - Autocon Industries, Inc. 
FLOCK PROCESS CORP.., P.O. Box 430, Norwalk, Conn. 06852, 

Tel: 203-847-4586; Sis. Mgr: M.W. Wilder 
FLORIDA TRANSFORMER CO., Sub. Transitron Elctrn. Corp., 

Box 518, DeLeon Springs, Fla. 32028, Tel: 904-
985-4661; Sis. Mgr: E. Rensi 

* FLOTECT flow controls-Anderson, W.E;, Inc. 
FLOTRON INDS., INC., 1201 E. Grand Ave., EI Segundo, Calif. 

90245, Tel: 213-678-8164; Sis. Mgr: R.G. Smith 
..... FSC No. 11988 

FLOW TECHNOLOGY, INC., 401 S. Hayden Rd., Tempe, Ariz. 
85281, Tel: 602-967-1550; Mktg. Mgr: M.L. Roach 

*FLOW-WING valves & fittings - Hi-Shear Corp. 
* FLOWRA TOR flowmeter - Fischer & Porter Co. 
FLUKE, JOHN MFG. CO., INC., P.O. Box 7428, Seattle, Wash. 

98133, Tel: 206-774-2211, TWX: 9W-449-2850;V.P. 
Mktg: J; Zevenbergen ..... FSC No. 89536 

FLU ORO PLASTICS, INC., G & Venango Sts., Philadelphia, Pa. 
19134, Tel: (215) GA 5-5500; Sis. Mgr: H. Himbert 

FLUOROCARBON CO., 1754 S. Clementine, Box 3339, Anaheim, 
Caiif. 92802, Tel: (714) PR 2-7920 . 

* FLUOROETCH treatment for fluoro plastics-Acton Assocs. 
*FLUOROFILM fluorocarbon films & tapes - Dilectrix Corp. 
*FLUOROJEL tetrafiuoroethylene lubiricant - Dilectrix Corp. 
*FLUOROPEL fluorocarbon finishes - Di lectrix Corp. 
*FLUOROSINT fluorocarbon stock shapes - Polymer Corp. 
*FLUORDWELD fused fluorocarbon constructions - Sham ban 

W.S.&Co. 
FLUSH WALL RADIO CO., 1012 Cleveland St., Box 1766, Clear-

water, Fla. 33517, Tel: 444-6061; Pres: L.R.Schenck 
*FLUSHLITE indicator light - Drake Mtg. CO. 
*FLUX CHECK tape data verification - Kenedy Company 
*FLUX-O-TRAN regulators & stabilizers, voltage transformers 
constant voltage - Kepco,lnc. 
* FLUXDUCER torque transducers-Bergen Labs., Inc. 
*FLX-ARM vises, card holders - Flotroill,ldustries Illc. 
*FLY-BY-NIGHT aircralt stobe sys. - Adva.lced Energy Conv. 
*FOAMAZE air filter - North American Rockwell Corporation 
* FOAMCONE radar-augmentation device- Micronetics Div. 
* FOAMFLEX semi-rigid cable - Phelps Dodge Elctrn. Prods. 
*FOCALRAY ultraviolet lamp - Black Lignt Products 
*FOHMLlNE transmission line - Superior Insulated Wire Corp. 
* FOIL FLX power t control, instrumentation - Cerro Wire & 

Cable Co. 
* FOLD-A-FONE telephone handset- Roche, Paul C. Co., Inc. * FONO-MAGIC chemical- R-Columbia Prods. Co., Inc. 
* FOOTROL foot switches - General Control Co. 
FORBES & WAGNER, INC., 345 Central Ave., Silver Creek, N.Y. 

14136, Tel: 716-934-2691, TWX: 510-246-6940 ..... 
FSC No. 93928 

FORD INDS., INC., P.O. Box 06459, Portland, Ore. 97206, Tel: 
503-774-1104; V.P. Mktg: G. Sandell 

FORD RADIO & MICA CORP., 53663rd St., BrooklYn, N.Y., Tel: 
(212) GE 9-8300; Sis. Mgr: A.J. Long 

FOREDOM ELECTRIC CO., INC., Bethel, Conn. 06801, Tel: 203-
748-3521; Sis. Mgr: D.E. Kellogg 

FOREST ELECTRIC CO., 1001 North 25th Ave., Melrose Park, 
III. 60160, Tel: 312-626-0766; Sis. Mgr: H. Kaulen 
...... FSC No. 80694 

FLIGHT CONNECTOR CORP., 14128 Lemoli Ave., Hawthorne, Cal. FORK STANDARDS, INC., 213 Main SI., W. Chicago, 111.60185, 
90250, Tel: 213-679-9701, TWX: 910-325-6222; Sis. Tel: 312·231·3511; Sis. Mgr: T. A. McCollum ........ FSC No. 14986 
Mgr: I. Zeiger .................................................................................... Pgs. 1098, 1099 

FLIGHT RESEARCH, Div. Geotel, Inc., P.O. Box 1-F, Richmond, Ala Huntsville, Component Sis. Corp., Box 899, 205-539-
Va., Tel: 703-737-4163; Sis. Cord: W.L. Westman 6973 
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FOR·FUS 

Cal Sherman Oaks, Windsor Dynamics, Box 5500, (213) 
ST 9-2421 

Woodside, ,Windsor Dynamics, Inc., 195 Greer Rd., 
415-851-0417 

Fla Orlando, Components Sis., Inc., Box 14523,305-277-
1510 

St. Petersburg, Component Sis. Corp., Box 9545, 
813-360-7460 

Md Baltimore, Stemler Assocs. & Co" 6707 Whitestone 
Rd.,J01-944-8262 

Mass Salem, Forbes Engrg., 19 Flint St., 617-744-1693 
Mich DetrOit, Harvey Teplitz & Co., Inc., 26847 Grand 

River Ave., 313-537-9058 
NJ Cherry Hill, Stemler Assocs. & Co., Box 287, 609-

966-4070 
NY Great Neck, F. Tylinski Co., 338 Northern Blvd., 

516-466-9070 
NC Raleigh, Component Sis. Corp., Box 6401, 919-832-

1897 
Ohio Cleveland/Harvey Teplilz & Co.,lnc.,3945 Meadow-

brook Blvd., 216-371-2044 
Dayton, Harvey T epl itz & Co., Inc.,3718 Salem Ave., 

513-277-9178 
Pa Paoli, Stemler Assocs., Inc., Box 711,215-644-3477 
Wash Seattle, Benna Persitz & Assocs., 2520 W. Raye 

St" (206) AT 2-4860 
*FORM-CEL expanded polyethylene insulation - Simplex Wire 
FORM-IT PRODS., INC., 1619 W. Walnut St., Chicago, III. 60612, 

Tel: 312-421-7337; Sis. Mgr: E.S. Jamison 
* FORM-LOCK torQue ltd. rev. locking clutches - Formsprag Co. 
FORMA SCIENTIFIC, INC., P.O. Box 649, Marietta, Ohio 45750 
FORMICA CORP., 4614 Spring Grove Ave., Cincinnati, Ohio 
• FORMICA METAL PRODS., CO., INC., Corporation Way, Dept. M, 

Medford, Mass. 02155, Tel: 617·395-5656, Sis. Mgr: C. Formica 
...... ".""" ..... "." ... "" ................ ""."." ..... ,, ... "" .. "."." .. " ....... "" ... Pg. 582 

FORMSPRAG CO., 23601 Hoover Rd., Warren, Mich. 48090, 
Tel: 313-536-9000; Sis. Mgr: J.L. Buell III 

*FORMULA 1'99" strippi.lg chemicals - Arnold Enterprises, Inc. 
FORMULABS INDUSTRIAL INKS, INC., 529 W. Fourth Ave., 

Escondido, Calif. 92025, Tel: 714-745-6423; Sis. 
Mgr: J. Blankinship 

FORNEY INDS., INC., 1800 La Porte Ave., Fort Collins, Colo. 
80521, Tel: 303-482-7271; Sis. Mgr: J.D. Forney 

*FORSTER eddY current eauioment - Automation Industries Inc. 
FORT WAYNE METALS, INC., 3211 MacArthur Dr., Ft. Wayne, 

Ind. 46809, Tel: 219-747-4154; Sis. Mgr:B.E.Baiden 
* FORT1CEL cellulose propionate-Celanese Plastics Co. 
* FORTI FLEX polYethylene-Celanese Plastics Co. 
*44 WIRE wire and cables - Rayclad Tubes 
FOSTER & ALLEN,INC., P .0.Box4b6,Chatham, N.J. 07928, Tel: 

201-635-7766; Pres: E. Foster 
FOSTER TRANSFORMER CO., 3820 Colerain Ave" CinCinnati, 

Ohio 45223, Tel: 513-681-2420, TWX:81O-461-2584; 
V J'. Mktg: A.W. Reynolds ..... FSC No. 81160 

FOSTORIA-FANNON, INC., Infrared Sys. Div., 1200 N. Main St., 
Fostoria, Ohio 44830, Tel: 419-435-7721; 515. Mgr: 
J.P. Neises 

* FOTAFLEX photographic reproduction -lientape L:{)rp. 
*FOTOCERAM glass ceramics - Corning Glass Works 
*FOTOFORM light sensitive glasses - Corning Glass Works 
* FOTOLECTRIC elctrn. controls-Worner Elctrn. DeVices 
FOTOMA TIC CORP., 3141 W. Tenth, Indianapolis, Ind. 46222, 

Tel: 317-639-3403; Pres: E. Rogers, Jr. 
* 4-IN-l screwdrivers, nutdrivers- Upson Tools, Inc. 
FOURJAY INDS" P.O. Box 1465, Northridge Br., Dayton, Ohio., 

Tel: 513-278-2924; Sis. Mgr: W.A. Schoneberger 
FOX VALVE DEVELOPMENT CO., INC., 2 Great Mead6w La., 

Hanover, N.J. 07936, Tel: (20ll TU 7~7474; Sis. 
Mgr: Z. Fox .. ; .. FSC No. 21641 

* FOX VENTURI venturi meters- Fox Valve Dev. Co., Inc. 
FOXBORO, Foxboro, Mass. 02035, Tel: (617) KI3-8750; Sis. Mgr: 

E. Kelly 
FOXBORO CO" Van Nuys Div., 7740 Lemona Ave., Van Nuys, 

FRANCIS IN~S~~ifi1~~~0'Broad St., Pataskala, Ohio 43062, Pres: 
R.J. Francis 

FRANKEL ENGRG. LABS., INC., 125 South 5th St., Reading, Pa. 
19603, Tel: 215-373-5205, TWX: 510-651-0491; SIS. 
Mgr: T. Sheetz 

FRANKLIN FIBRE-LAMITEX CORP., 901-905 East 13th St., 
Wilmington, Del. 19899, Tel: 302-652-3621 

FRANKLIN GNO CORP., 6620 Lakeside Rd" W. Palm Beach, Fla. 
33402, Tel: 305-683-6710 ..... FSC No. 17536 

FRANKLIN TRANSFORMER MFG •. CO., 65 22nd Ave., N,E., 
Minneapolis, Minn. 55413 

* FRANPLAS industrial plastics - Franklin Fibre-Lamitex 
FRATHOM, INC., 500 Hillside Ave., Atlantic Highlands, N.J. 

07716, Tel: 201-291-2700; Sis. Mgr: R. Delaney 
FREDERICK ELCTRNS. CORP., Hayward Rd., Frederick, Md. 

21701, Tel: 301-662-5901; Sis. Mgr: V.D. Poor ..... 
FSC No. 15230 

FREDERICKS CO., Televac Div., Philmont & Anne Sts., Hunting
don ValleY, Pa. 19006, Sis. Mgr: R.P. Henasey 

* FREE FLEX flexural pivot-Bendix Corp. 

• FREED TRANSFORMER CO., INC., 1795 Weirfield St., Brooklyn, 
N. Y. 11227, Tel:. 212 - 386·1300; Sis: Mgr: M. Salzberg ........ 
FSC No. 73386 ............... Pgs. 1385·1387, 2856, 2857 

Cal San Gabriel, R.G. Moye Co., 244 Milton Dr., (213) 
CU-3-1669 

Colo Denver, Nelson Co., Inc., 1294 S. Bannock,303-733-
5528 

Ga Atlanta, F. Fausett & Co., Inc., 2264 Melinda Dr., 
404-633-3561 

III Chicago, Technical Devices, Inc., 6416 N. Central 
Ave., 312-774-8252 

Md Baltimore. B. White & Co., Inc" 7 Church La., 301-
484-5400 

Mass Brookline, H.P. Segel Co:, 386 Washington St" 
(617l BE 2-7525 
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Mo Kansas City, AutomatiC General Elec. Sis., 6550B 
T roost Ave., (816) DE 3-8206 

NJ Haddonfield, SundaY-O'Brien, 15 Potter St.,609-429-
4013 

NY Syracuse, C.W. Flaring & H.R. Murray, Inc., 6585 
Kinne Rd., 315-446-5555 

Ohio Cleveland, Scott Elctrns., Inc., 1836 Euclid Ave., 
(216) TO 1-2626 

Pa Pittsburgh, Scott Elctrns., Inc., 313 Empire Bldg" 
412-471-5223 

T ex Dallas, R.F. Kimball Co., 5531 Dyer St., (214) EM 
1-6067 

Wash Seattle, M.K. Widdekind, Inc., 815 W. Ewing St.,206-
284-8020 

EXP: NY, New York, Morhan Exporting Corp., 458 Broad-
way, 212-925-1257 

FRENCHTOWNjCFI, INC" 8th & Harrison Sts., Frenchtown, N.J. 
08825, Tel: 201-996c2121, TWX: 510-235-3399; Sis. 
Mgr: J;D. Fredericks 

*FREON cleaning agents & solvents - Freon Products Du Pont CO. 
*FREQMETER frequency-to-dc converter - Solid State Electrns. 

• FREQUENCY ELCTRNS., INC., 3 Delaware Dr., Lake Success, 
N. Y. 11040, Tel: 516·328·0100, Vice Pres: A. Lazar ........ FSC No. 
14844 ............. : ..... ; .................................................................. Pg. 1104 

Ala Huntsvi lie, International Scientific Instrs., Box 2091, 
205-536-9686 . 

Ariz Tem'ple, Windsor Dynamics r Inc., 3300 S. Mill Line 
Cal Sherman Oaks, Windsor Dynamics, Inc.{ Box 550, 

213-387-8224 
WoodSide, Windsor Dynamics, Inc., 195 Greer Rd., 

415-854-4870 
Fla Orlando, Truex Assocs.,3165McCrory PI.,305-841-

8931 
Ind Ft. Wayne, Tech Une Corp., 2512 East Dr., 219-

484-5751 
Md Rockville l Biechler Assocs.,lnc.,822 Baltimore Rd., 

301-762-6210 
Towson, Biech,ler Assocs.,lnc. r 202W.Pennsylvania 

Ave., 301-825-8222 
Mass Newton Highlands l Com par New England,88 Needham 

St., 617-969-7140 
Mich Ferndale, Tiby Co., 380 Hilton Rd., 313-547-3550 
Mo St, Louis, Zak & Assocs., Inc., 230 S. Bemiston 

Ave., 314-727-8559 
NY Huntington, C.R. Mayer Co., Box 152, 516-921-7876 

Syracuse, Naylor Elec. Co., 1718 Erie Blvd., E., 
315-472-9183 

NC Raleigh, International Scientific Instr., 5100 N. Glen 
Dr. 

Ohio Cleveland, Tiby Co., 2245 Warrensville Ctr. Hd" 
216-371-5335 

Pa Glenside, Elcom, Inc., 130 S. Easton Rd., 215-885-
1325 

Wash Seattle, Associated Inds., 3711 S. Hudson St., 206-
723-5600 

FOR: Can, Toronto, Ont., Technical Mktg. Assoc., Ltd., 
6 Thorncliffe SQ., 416-425-1975 

• FREQUENCY ENGRG. LABS., Diy., Harvard Inds., Inc., P.O. Box 
527, Farmingdale, N. J. 07727, Tel: 201 ·938·9221, TWX: 201· 
938·2456, Sis. Mgl: G. E. nrone ........ FSC No. 16786 ...... Pg. 1674 

Ala Huntsville, J.L. Highsmith & Co., 3322 S. Memorial 
Pkwy" 205-881-3294 

Ariz Phoenix, Moxon Elctrns. Corp., 15 North 40th PI., 
602-273-7363 

Cal Los Angeles, Moxon Elctrns. Corp., 2311 Pontius 
Ave., 213-272-9311 

San Diego, Moxon Elctrns. Corp., 2054 Garnet St., 
714-274-6525 

San Mateo, Moxon Elctrns. Corp., 15West41stAve'l 
415-345-7961 

Colo Englewood, F.Y. Gates Co., 1930 S. Navajo 
Conn Hamden, A.pplied Meas., Inc., 2531 Whitney Ave., 

203-288-5288 
Fla Orlando, J.L. Highsmith & Co., 2543 Industrial Blvd., 

305-293-5202 
III Chicago, Carter Elctrns., Inc., 72035. Western Ave., 

312-776-1601 
Ind Indianapolis, Carter Elctrns" Inc., 6333 Hollister 

Dr., 317c293-0696 
Iowa Cedar Rapids, Engineering Services Co., 1026 Third 

Ave., S.E" 319-366-1591 
K~ms Prairie Village, Engineering Services Co., 7924A 

State Line, 913-649-4000 
Md Wheaton, KG Elctrns., 11151 Viers Mill Rd., 301-

946-4055 
Mass Acton, Applied Meas.,lnc.,86 Hayward Rd.,617-263-

2766 
Mich Ypsilanti, Micro Sales Corp., 650 Greenlawn, 313-

·482·0880 
Minn Minneapolis, Carter Elctrns., Inc., 2401 West 66th 

, St., 612-869.-3261 
Mo St. Louis, Engineering Services Co., 6717 Vernon 

Ave .. 314-726-2233 
NJ Cherry Hill, Moxon Elctrns. Corp., 40 Coles Ave., 

60ge667-5005 
Hackensack, Moxon Elctrns. Corp., 151 Hackensack 

Ave., 201-343-9490 
NM Albuquerque, F.Y. Gates Co., 2631 Texas,N.E.,505-

298-1875 
NY Liverpool, Naco Elctrns. Corp., 119 Luther Ave., 

315-474-7481 
Poughkeepsie, Naco Elctrns. Corp., 14 Lori St., 914-

462-2730 
Rochester, Naco Elctrns. Corp., 74 Park Ave., 716-

473-4169 
Utica, Naco Elctrns. Corp" 2631 Edgewood Rd.,315-

732-1801 
NC Charlotte, J.L. Highsmith & Co., 3733 Monroe Rd., 

704-333-7743 

* Trade Name~See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••. 

Ohio Cleveland, Micro Sales Corp., 2000 Lee Rd., 216-371-
0522 

Dayton, Micro Sales Corp., 1250 W. Dorothy La., 513-
298-3033 

Tex Ft. Worth, C. Wolf Co., Box 12425,817-738-1702 
Houston, C. Wolf Co., Box 60338, 713-643-2114 

Utah Salt Lake City, r.Y. Gates Co., 455 E. Fourth,S., 
801-359-1101 

Va Richmond, J.L. Highsmith & Co., 5003 Brook Rd., 
703-266-2060 

Wash Seattle, H. Levinson Co., 1211 E. Denny Way, 206-
323-5100 

• FREQUENCY SOURCES INC., P.O. Box 159, N. Chelmsford, Mass. 
01863, Tel: 617·251·4921, TWX: 710 - 343·6506, Sis. Mgl: 
Prod. Sis: J. L. Brooks .......................................................... Pg. 1217 
L. C. Eisaman ............ , ........................................... Pgs. 1672, 1673 

Ala HuntSVille, Currie Aerospace, Box 1424, 205-536-
5650 

Ariz PhoeniX, ThorsonCo.,2505E. Thomas,602-264-5878 
Cal N. Hollywood, 3DBM, 7424 Greenbush Ave., 213-875-

0876 
Sunnyvale, Waldman Assoc., 1094 W. Evelyn Ave., 

408-245-2500 
Colo Boulder, A.L,S. Elctrns.,193214th St.,303-447-24J6 
Fla Orlando, Currie Aerospace Assocs., Box 13229, 305-

855-0843 
III Chicago# Communications Engrs., 7100 N. Western 

Ave., 312-761-0548 
Mass Burlington, TriTek, Inc., 155 A Bedford St., 617-

272-4550 
Waltham, Resco, 181 West St., 617-899-6618 

NJ Cherry Hill, Schibley Assoc., 1 Fellowship Rd.,609-
424-1894 

NM AlbUQuerque, A.L.S. ~Ictrns., Box 11626,505-298-
2575 

NY Jericho, H.A.F. Spectrum, 16 Lewis Ave., 516-433-
4615 

New Rochelle, H.A.F. Assocs., 35 Broadfield Rd., 
914-632-3800 

Utica, B.D. Hummel Co., 2224 Maynard Ave., 315-
732-2370 

T ex Dallas, Thorson Co., 7700 Carpenter Frwy., 214-631-
5440 

Va Fairfax, Schibley Assocs., 10604 Warwic1 Ave' l 

703-591-3008 
EXP: NY, New York! Microwave Int'l. Corp., 420 Lexing-

ton Ave" 212-532-2989 
FRiDEN, INC., 2350 Washington Ave., San Leandro, Calit. 94~JII, 

Tel: 415-357-6800; VicePres:S.W. Terry; FSC 23610 
FRIENDS MFG. CO., RD2, Box 74, Williamstown, N.J. 08094, 

Pres: H. Friend 
* FRIGID-AIR circuit coolant- Electronic Chemical Corp. 
* FRISK1EM magnetometer devices-Infinetics, Inc. 
*FRITCH frequency responsive switch - Douglas Randall, Inc. 
FROST ELCTRNS. CORP., One Goddard Dr., RDckaway, N.J. 

07866, Tel: 201-625-0222, TWX: 201-627-3900; Sis. 
Mgr: C. Howard 

*FROST -OFF de-icer - Merix Chemical Co . 
FUEL WATCHMAN SLS.& SERVICE,INC.,2910 Park Ave., Bronx, 

N.Y. 10451, Tel: 212-669-7200; Pres: G. Strysko 
FUGLE-MILLER LABS., INC., 130 Market St., Kenilworth, N.J. 

07033, Tel: 201-241-4411; Sis. Mgr: S. Dobracki 
..... FSC No. 91709 

*FUJI ferrite cores - Fuji Electrochemical COor Ltd. 
FUJI ELECTROCHEMICAL 00., L TD.,36-11,Sh~inbashi 5-Chome, 

Minato-Ku1 Tokyo, Japan 
FUJI PHOTO FILM CO" L TO., 3-6, Ginza, 2-Chome, Tokyo 

104, Japan, Tel: Tokyo (576) 9111; Sis. Mgr: S. 
Hayakawa 

FULLER-O'BRIEN CORP., Technical Coatings Div., 1342 Willow 
Rd., Menlo Park, Calif. 94025, Tel: 415-328-6200; 
Sis. Mgr: D.O. Winters 

FULL-VIEW flowmeter - Brooks Instrument Div. 
FULLMER ELCTRNS .. INC., 18125 Napa St., Northridge, Calif. 

91324, Tel: 213-886-1300; Sis. Mgr: p. Alden ..... 
FSC No. 12632 

FULSCALE arc meters - British Physical Labs. 
*FU LSCOPE controller - TaylDr Instrument Process Control 
*FUME-MASTER fume exhauster - Cincinnati Fan & Ventilator Co. 
FURANE PLASTICS, INC., 5121 San Fernando Rd., W., Los. 

Angeles, Calif. 90039, Tel: 213-245-1151, TWX: 
213-240.2144; Mktg. Dir: A. Cooper .... FSC 99384 

FURNAS ELEC. CO.., 1197 McKee St., Batavia, III. 60510, Tel: 
312-879-3410; V.P. Mktg: J.M. O'Rourke 

FURNITURE CRAFTSMEN 3596 Alpine Rd., N.W., Grand Rapids, 
Mich., Tel: 616-361-0203; Pres: K.B. Neuenfeldt 

*FUSECOR cable filler - Whitmor Wire & Cable Corp. 
*FUSETRON fuses - McGraw-Edison Company 
* FUSIONBRAZED brazed steel tubing - Higbie Mfg. Co. 
* FUSIONWELD welded steel tubing - Higbie Mfg. Co. 
• FUSITE CORP., 6000 Fernview Ave., Cincinnati, Ohio 45212, Tel: 

513·731·2020, TWX: 810461-2810, Sis. Mgr: R. H. Schweikert 
...... .................. ......... .. ................ Pgs. 902, 1637 

Ariz Phoenix, Shefler-Kanh Co., Box 1587, 602-258-7893 
Cal Los Angeles, Yarbrough Sis. Co., 5808 Monterey 

Rd., 213-254-5101 
San FranCiSCO, Mac Pherson Sis. Co., Box 2206, 415-

77s..0303 
Fl. Orlando, I>uchanan & Abrams Assoc., 1512 E. Con-

cord Ave., 305-423-8995 
III Chicago, Electro Camp Sis., Inc.,5129W. Devon Ave., 

312-763-3636 
Md Greenbelt, JADElectronic Assoc., Box 115, 301-474-

8161 
Mass Whitman, A.J. Foley Sis. Co., 927 Temple St., 617-

588-0488 
Kans Shawnee Mission, Forrislal-Voung Sis. Co., Box 552, 

913-432-1420 
Mo St. Louis, Forristal-Voung Sis. Co., 71100akland, 

314-645-2360 

eem /1969 



· .. including Federal Supply Codes (FSC) where available 

NJ Springfield, F.F. Sylvester Assoc., Box 207, 201-

NY 
37&-3324 

Great Neck, F.F. Sylvester Assoc., 260 Northern 
Blvd. 

Ohio Terrace Pk., J.U. Hudnall Co., Box 304,513-831-

Pa 

Tex 

4&13 
Philadelphia, JADElectronic Assoc., Box 5735, 215-

455-3355 
Houston, J.B. Guenther, Inc., Box 55525,713-4&8-

0232 
Wash Seattle, R.R. Slater, 915 Terminal 515. Bldg., 206-

&22-38&0 
*FUSON heat applied decal - Meyercord Co. 
*FUSTAT type '~IL base time-delay fuses - Mcl..lraw-t:.dison La. 
* GAC relay armature - General Automatic Corp. 
GAF CORP., 140 West 51st St., New York, N.Y. 10020, Tel: 212-

582-7600 
GBC CLOSED CIRCUIT TV CORP., 74 Fifth Ave., New York, N.Y. 

1O0ll, Tel: 212-989-4433; Sis. Mgr: I. Solotoff 
GAF CORP., Industrial Prods. Div., 140 West 51 St., New York, 

N.Y. 10020 
*GB relays - Grigsby-Barton, Inc. 
• GC ELCTRNS., Div. Hydrometals, Inc., Dept. ID·7, 400 S. Wyman 

St., Rockford, III. ..... . ........ Pg. 903 
Cal Newport Beach, Western Elctrn. Components, 4301 

Fla 
III 
Mass 
Minn 
Mo 
NJ 
Ohio 

Ore 
Tex 

Birch St. 
Weirsdale, H. Williams, Box 247, 904-753-2239 
Chicago, W.F. Hamilton Co., 5130 N. Elston Ave. 
Natick, D.\I\I, Marcus, 33 Irving Rd. 
St. Paul, C. Vandervoort, 1279 Osage St. 
St. Louis, Zak & Assocs., 230 S. Berniston Ave. 
W. Caldwell, Peterson-Rudnick, Box 822 
Cincinnati, Giesting & Hassett Sis. Co., 7215 Market 

PI., 513-761-&185 
Portland, J. LeBrun, H23 S.W. Yamhill St. 
Dallas{ Manufacturers Mktg. SerVice, 10202 Brock-

bank Dr. 
* GICO ind ovens & test equip. - Gruenberg Elec. Co., Inc. 
* G-FUSE shock indicator - Bergen Labs., Inc. 
*G-H reSistors - Girard-HopkillS, Inc. 
*G-UNE transmission lines - Surtace Conduction, Inc. 
*G·STRING uhf home receiver line - Surface Conduction Inc. 
GCA TECHNOLOGY DIV., GCA CORP., Burlington Rd., Bedford, 

Mass. 01730, Tel: 617-275-9000; Dir. Mktg: L.M. 
Seale 

*GE/PAC computing apparatus - General Electric Co. 

• G·L INDS., INC., G·L Eletms. Div., 300 Harvard Ave., Westville, 
N. J. 08093, Tel: (609) GL 6·7300, TWX: 609-456·6429; Mgr. 

Ala' Huntsville. W.A. Brewn & Assoc" Inc" 207 Times 
Bldg.,205-536c8393 

Cal Los Altos, Collins-Hyde, Inc., 900 N. San Antonio Rd., 
415-941-3355 

Los Angeles, Collins-Hyde,lnc.,5380Whittier Blvd., 
213-728-7221 

Colo Denver, J.F. Hurlbut Co., 2240 S. Adams St., 303-
75&-204& 

Conn Meriden, H. Lavin Assoc., Inc., Box 921, (203) BE 
7-5527 

Fla Ft. Lauderdale, W.A. Brown & Assoc., inc., 3039 
Northeast 32nd Ave., (305) LO 4-8000 

Orlando, W.A. Brown & Assoc., Inc., 222 Weber 
Ave., 305-425-5505 

III Chicago, P .K. Pill & Assoc., 6022 N. Rogers Ave., 
312-478-3124 

Ind Ft. Wayne, R.O. Whitesell,& Assoc., 203 W. Wayne 
St., 219-743-44H 

Indianapolis, R.O. Whitesell &Assoc., &&20 E. Wash
ington St., (317) FL 9-5374 

Ky Louisvillel R.O. Whitesell & Assoc.! 3620 Lexington 
Rd., 502-893-7303 

Mass Needham, H. Lavin Assoc., Inc., 52, Pickering St., 
(6171 HI 4-3446 

Mich Benton Harbor, R.O. Whitesell & Assoc' l 303 Fi-
delity Bldg., &16-927-2041 

DetrOit, R.O. Whitesell & Assec./ lnc.,l6801 Wyom
ing Ave., 61&-927-2041 

Mo Grandview, L.R. Harry & Assoc., 11020 Sunnyslope 
Dr., 81&-7&3-3&34 

NJ WestVille, G-L Elctrns. Div., 300 Harvard Ave., 
609-456-7300 

NY Endicott, Tech-Mark, inc., 101 Jefferson Ave., 
&07-748-7473 

NC Winston-Salem, W.A. Brown & Assoc., Inc., 440 W. 
End Blvd., (919) PA 5-5384 

Ohio Cincinnati, R.O. Whitesell & Assoc., H72W. Gal-
braith Ave., 513-521-2290 

Cleveland, R.O. Whitesell & Assoc., 2H39 Lorain 
Ave., (216) ED 3-2585 

Columbus, R.O. Whitesell & Assoc., 1350 W. Fifth 
Ave., &14-486-9210 

Dayton, R.O. Whitesell & Assoc" 4129 S.DixieAve., 
513-298-9546 

Pa Pittsburgh, R.O. Whitesell & Assoc., 201 Penn Center 
Blvd., 412-242-0100 

lex Houston, Vista Engrg. Assoc., 1614S.PostOakAve" 
(713) NA 2-5&80 

Richardson, Vista Engrg. Assoc" First Bank & 
Trust Bldg., (214) AD 5-4547 

Va Alexandria, W.A. Brown & Assoc., lnc., 3610 Mt. 
Vernon Ave., n03) TE 6-1800 

Wash Seattle, National Co., 69 Marion St., 20&-623-7060 
FOR: Can, Montreal, Que., B. ManiS Assoc., Reg'd. 6600 

St., Urban St., 514-274-8271 
G & M METAL FABRICATIONS, INC" 9154 Gage Ave., Franklin 

Park, III. 00131 
GM NAMEPLATE,INC.,2040 15th Ave., W.,Seattle, Wash. 98119, 

Tel: 206-284-2200; 515. Mgr: D. Root 
*GNT AUTOMATIC telegraph eQuipment, teleprinters, tape 
readers & punches - Telcolab Corporation 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

GPL DlV., Kearfott Group, Singer-General Precision, Inc" 63 
Bedford Rd., Pleasantville, N.Y. 10570, Tel: (914) 
RO 9-5000, TW X: 710-572-2194; Dir. Mktg:A. Georgia 

GPL TELEVISION, Education & Training. Prods. Group, Singer 
Co., Pleasantville, N.Y. 10570, Tel: (914) RO 9-
5000, TWX: 710-572-2194; Mktg. Mgr: S.L. Thomas 

GPS INSTR. CO., INC., 14 Burr St., Framingham, Mass. 01701, 
Tel: &17-875-0&07; 515. Mgr: S.Giser ..••• FSC 07051 

* GPU gasoline powered' unit-Airflow Co. 
*GRFF connectors - General RF Fittinqs * GTe indo intercom sys, - Gai-Tronies Corp. 
*GTC-59 glass and plastic cleaner -Industrial Formulations Corp 
• GTI CORP .• 310 Chestnut St., Meadville, Pa. 16335, Tel: 814·336 

2191; V.P. Mktg: J. G. Walton, Jr ....... Pgs. 711,1218,1594,2151 
Ariz Phoenix, 3920 E. Indian School Rd., &02-955-7000 
Cal San Jose, 1275 Piedmont Rd., 408-259-1460 

. Woodland Hills, 21044 Ventura Blvd., 213-347-7015 
Mass Burlington, 99 Cambridge St., &17-272-4340 
NY Wappingers Falls, 122' E. Main St., 914-297-&2H 
Pa Norristown, 123 W. Germantown Pike,215-279-0251 
Tex Dallas, 3300 W. Mockingbird La., 214-358-4197 

GTI CORP., Dytronics Div., P.O. Box 217, Leesburg, Ind., 4b538 
• G·V CONTROLS INC., 101 Okner Pkwy., Linvingston, N. J. 07039, 

Tel: 201·992·6200, TWX: 710·994-4852; Sis. Mgr: G. A. Compo 
ton ........ FSC No. 93929 ............................. . ........... Pg. 2239 

Ariz Scottsdale, Dorton Enterprises, Box 1297, 602-946-

Cal 

Colo 

6213 
Los Angeles, M.A. Stolaroff Co., 4622 W. Slauson 

Ave., (213) AX 5-7781 
Palo Alto, Dewco Sales, Inc., 3240 Hillview Ave., 

415-321-2950 
Denver, J.F. Hurlbut Co., 2240 S. Adam St., 303-756-

2046 
Conn Milford, Todino Engrg. Sales, Inc., Box 402, (203) 

Fla 

Ga 

III 

TR 4-&643 
Tampa, F.C. Nickerson Co., 45135 S.CameronAve., 

813-833-4321 
Decatur, F.C. Nickerson Co., 1244 Clairmont Ave., 

404-377-1575 
LaGrange, Bierhaus Sis., Inc., 1013 East 31st St. 

Kans Shawnee Mission, Thomas & Madrcin Assocs., Inc., 

Md 
5450 Buena Vista Dr., 913-432-2131 

Silver Spring, L.G. White & Co., lHO Fidler 
La., 301-585-3141 

Mass Needham Hgts., Todina Eogrg. Sales, Inc., Box 201, 
617 -444-7925 

Mich DetrOit, Tant Enterprises, 16257 Meyers Rd" 313-
863-2665 

Minn Minneapolis, HMR, Inc., 9 East 22nd St., &12-335-

Mo 

NJ 

NY 

NC 

7734 
Hazelwood, Thomas & Modrcin Assoc" Inc., 47 

Village SQuare, 314c838-&44& 
Clifton,. Grimm, Siegel Assoc., Inc.,246Clifton Ave., 

(2011 P R 3-5010 
SYracuse, C.W. Floring & H.R. Murray, 6585 Kinne 

Rd., 315-44&-5555 
Winston-Salem, L.G. White & Co., 1020 Brookstown 

Ave., 919-725-3&12 

Conn 

III 

Md 

Mass 

Minn 
NJ 

NY 

Wash 

FUS·GAY 

Stamford, Northeast Assocs., 516 Pepper Ridge Rd., 
203c329-0012 

Chicago, Brooks Engrg. Co., 227 E. Walton PI.,312-
944-1227 

Rockville, Spectro Sys., Inc., 7324 Westmore Rd., 
301-7&2-1133 

Marblehead, Northeast Assocs" Box 31, &17-595-
1000 

Stillwater, Brooks Engrg. Co., Box 53,&12-439-7222 
Summit, E.C. Smith & Assocs., 797 Springfield Ave., 

201-273-8881 
New York, E.C. Smith & Assocs., &0 East 42nd St., 

212-682-&890 
Rochester, E.C. Smith & Assocs., 941 Granite Bldg., 

71&-546-5090 
Bellevue, Griot Assocs., 10220 Northeast 1st La., 

206-454-8592 
*QAMMATROL nuclear gauges - Nuclear Research Corp. M 
* GAMMATRON electronic tube- Heintz & Kaufman, Ltd. 
GAMMATRONIX, INC., Dublin, Ohio 43017, Tel:614-899-1021; 515. 

Mgr: N.P. Milligan 

• GAP INSTRUMENT CORP., 17 Brooklyn Ave., Westbury, N. Y. 
11590, Tel: 516·333·8020, TWX: 510·222·4471; Sis. MglS: 
M. Richardson, S. Meola, C. Houpt... ..... FSC No. 00607 .... Pg. 2666 

Cal Los Angeles, Cairns Engrg. Sis. Corp., 6151 W. 

Fla 

Ga 

Mo 
NY 

Century Blvd" 314-426-4060 
Orlando, Control/Systems, 635 N. Barton Lake Rd., 

305-277-1510 
Atlanta, Control/Systems, 2&5 Brighton Rd., 404-

233-2837 
St. LouiS, Aerotronics, Box 623&, 314-42&-40&0 
Roslyn, Creek Corp., Box 44, ~1&-&21-7410 

• GAR ENTERPRISES, 2031 N. Lincoln Ave., Pasadena, Calif. 
91103, Tel: 213·798·0785; Sis. Mgr: G. Sugimoto .... Pg. 1390 

*GARALEASE mold release agent - Ram Chemicals ;lI1fg., Co. 
*GARAL YST reSin curing catalyst - Ram Chemicals Mfg., Co. 
*GARD restive testor - Dale Electronics 
*GARD-A-MATIC phono cartridge - Shure Brothers, Inc. 
* GARDE components, arc-traps, connector s - Staffall, Inc. 
GARDINER ELCTRNS., 4729 North 7th Ave., Phoenix, Ariz. 85013, 

Tel: 602-274-9681 
GARDINER SOLDER CO., Gardiner Metal Co., 4820 S. Camp

bell Ave., Chicago, III. &0&32, Tel: 312-847-
0100, TWX: 910-221-2510; Sis. Mgr: J.R. Mains 

GARDNER CRYOGENICS CORP., 2136 City Line Rd., Bethlehem, 
Pa. 18017. Tel: 215-264-4523, TWX: 510-651-5817; 
Gen. Sis. Mgr: F.G. Pytryga 

GARDNER-DENVER CO., Gardner Expwy., Quincy, III. 62301, 
Tel: 217-222-5400; 515. Mgr: D.E. Kipley 

* GARDSMAN temp. controllers-West Instr. Corp. 
GARNER GLASS CO., 177 S.lndian Hill, Claremont, Calif. 91711, 

Tel: (714) NA 4-5071; 515. Mgr: J.C. Hyatt 
*GAROX resin curing catalyst - Ram Chemicals Mfg., Co. 
GARRARD, Div. British Inds. Co., Westbury, N.Y .H590, Tel: (51&) 

ED 4-7450; V.P. 515: F. Hoffman ..... FSC No. 84314 

Ohio Fairborn, Technical Assocs., Inc., 1& S. Broad St., • GARRETT ELECTRONICS 8. CABLE CORP., 1560 Missile Way, 
513-878-2484 Anaheim, Calif., Tel: 714·879·4150 . . .............. Pg. 2952 

Pa Narberth, L.W. White-Keystone, inc., 100 N. Essex 

Tex 
Ave., 215-&&4'-6505 • GARRETT ELCTRNS. 8. CABLE CORP., Oiv. Instr. Sys. Corp., 

Dallas, T .M. Curtis Co., 5635 Yale Blvd., 214-361- 24 Central Or., Farmingdale, N. Y. 11735, Tel: 516·249·0180; 
1666 Gen'l Mgr: S. Edelstein. . .................................. Pg. 2952 

Wash Seattle, C.B. Parsons & Co" 5319 Fourth Ave.,20&- Cal Anahiem, Garrett Elec. & Cable Corp., 15&0 Missile 
762-7373 Way, 714-879-4150 

GABRIEL ELCTRNS" Div. Maremont Corp.,Saco, Me. 04072, Tel: Mass Waban, QRC Co., 134 Upland Rd., &17-332-9&00 
207-282-1526; 515. Mgr: L. Lamperti, Jr. FSC 80203 NJ Fai rfield, F&R Assocs., 3 Martin PI., 201-227-2522 

GAERTNER SCIENTIFIC CORP .,1261AWrightwood Ave.,Chicago, Ft. Lee,'TMC 515. Corp., 2465 Lemoine Ave., 201-
III. &0&14, Tel: 312-281-5335; 51 s. Mgr: L.W. Higgins 944-8340 
••••• FSC No. 23876 NY Syracuse, NYCOM, 2002 Teall Ave., 315-437-8343 

*GAFAC cleaner - GAF Corporation Tex Houston, H. Lieberman Assoc., 2300 Richmond Ave., 
* GAI-P HONE anti-noise telephone - Gai-Tronies Corp. 713-526-3431 
GAI- TRONICS CORP., P.O. Box 31, Reading, Pa.19&03, Tel: 215- GARRETT, GEORGE K. CO., MSL IndsjFastener Group, 8801 

37&-2848; 515. Mgr: H.S. Campbell Torresdale Ave., Philadelphia, Pa. 1913&, Tel: 215-
* GALAXIE tv antennas- 5 & A Elctms., Inc. 332-6000, TWX: 710-670-0984; Sis. Mgr: J. Balint 
*GALAiy panel meter - Dixson, Inc. .. •••• FSC No. 73682 
GALAXY ELCTRNS., INC., 10 South 34th St., Council Bluffs, Iowa, GAS ANALYSIS SYSTEMS,INC.,P .0.Box 14&,Basking Ridge, N.J. 

Tel: 712-328-2553; 515. Mgr: H.T. Henley 07920, Tel: 201-234-1220; Sis. Mgr: W.H. Wilson 
*GALVITE steel conduit - Republic Steel Corporation * GAS-KIT gas detection klt-Johnson-Wllllams Prods. 
*GALVO-RITER stylus chart. recorder - T ensitron, Inc. * GAS-POiNTER detector - Johnson-Williams Prods. 
.• GAMBLE, CHARLES T. INDS., New Jersey Ave. & Fairview St., *GAT flioht trainer _ Singer General PreCision Inc. 

Riverside, N. J. 08075, Tel: 609 ·461·1900; Sis. Mgr: C. T. Gamble. GATES ELCTRN. CO., INC., 256 Van Nest Ave., Bronx, N. Y. 10460, 
............................................................................................... Pg. 2378 Tel: (212)TU 1·5900; Sis. Mgr: J. Regenborgen ........ FSC No. 14041 

Cal Torrance, C. Karatzas, 23012 Kent Ave., 213-373- ................................................................................ Pgs. 1950, 1951 
3451 GATES, GEORGE W.& CO"INC.,Hempstead Tpke.& Lucille Ave., 

Conn Canaan, G.M. Hathaway Elctrns., DucilloBldg.,203- Franklin SQ., N.Y. HOlO, Tel: (516) FI 7-0787; 
824-7215 515. Mgr: T .E. Schulz 

Fla Clearwater, F. Willette, 12&OA S. Highland, 813- *GATOR-TY cable ties - Milton Ross Co. 
44&-0075 GAVIN INSTRS., INC., P.O. Box 413, SomerVille, N.J. U~~{b, 

III Rosemont, L. Bacher Assocs., 9&90 W. Allen Ave., Tel: 201-356-3500; Sis. Mgr: N. Stewart 
312-678-1820 GAVITT WIRE & CABLE DIV., Amerace Esna Corp., Brookfield, 

Iowa Cedar Rapids, Reid Assoc., 52& MNB Bldg., 319- Mass" Tel: &17-8&7-647&; 515. Mgr: A.J. Lorenz 
362-&302 •••••• FSC No. 80501 

Mass Arlington, G.M. Hathaway Elctms., 7-11 Mystic St., • GAYLORD·RIVES, American Elctms. Co., 422 S. Pasadena Ave., 

NH 
NJ 
Tex 

617-646-1380 Pasadena, Calif. 91105, Tel: (213) MU 1·3189; Sis. Mgr: K. L. 
Nashua, G.M. Hathaway Elctrns., Box 2 Stiles ........ FSC No. 16942.. . ............. Pgs. 1734-1736 
Neptune, Com/Tek, 1420 7th Ave., 201-774-9258 Ariz PhoeniX, Robbins & Assocs., 1724W. Tonto La., &02-
Dallas, J.B. Guenther, 4533 N. Central Ave., 214- 942-2083 

528-6286 Cal La Mesa, J.H. Bender, Box 245, 714-233-3417 
Houston, J.B. Guenther, Box 55525, 214-528-628& Mt. View, Repex, Inc., 2015 Latham, 415-969-9200 

Va Alexandria, Potomac Elec., Box 3&, 703-83&-1&30 Colo Denver, Robbins & Assocs"Box2029&,303-399-6&18 
GAME INDS./INC.,BO Commercial St., Freeport, N.V .11520, Tel: III Chicago, Communications Engrs., 7100 N. Western, 

516-378-0440; 515. Mgr: I. Seaman (3l2) RO 1-0548 
• GAMMASCIENTIFIC,INC., Dept. 301, 2165 KurtzSt., San Diego, Md Baltimore, Stemler Assoc., 6707 Whitestone Rd., 

Calif. 92110, Tel: 714·291.-2230; Sis .. Mgr: H. P. Field .. Pg. 17ili 301-944-82&2 
Cal Los Angeles, Grlot Assocs., 3002 Midvale Ave,,213- Mass S. Natick, W. Beaver Assocs' l 41 Indian Ridge Rd., 

474-1587 617-655-1529 
Palo Alto, Griot Assocs., ,560 Sail Antonio Rd., 415- Mo St. Louis, G. Fixman Engrg" 8160 Stanford Ave., 

327-3996 (3l4) PA 5-5219 

3031 



GAY-GEN 

NJ Cherry Hill, Stemler Assoc" Box 287,609-966-4070 
Fair Lawn, A & B Elctrns., Box 305, 201-797-5356 

NY Valley Stream, A & B Elctrns., 891 Fulton St., 
516-825-8955 

ghio gl~~~~~~~: t~:g: ~Ii:: Mf6 [~~ri:A~e.513-871-421 
Dayton, Luebbe Sales, 1471 Tabor Ave. 

Pa Paoli, Stemler Assocs., Box 711, 215-644-3477 
SC Greensboro, K.O.' Brown" & Co" Box 9231, Plaza 

Sta., 919-288-2651 
Tex Dallas, K.D. Brown & Co.;Box 20845, 214-357-.3996, 
EXP: Cal, Los Angeles, Trans-World Trade, 11973 San 

Vincente Blvd., 213-472-0444 
GEAR SPECIAL TIES, INC., 2635 W. Medill Ave., Chicago, Ill. 

60647, Tel: (312) DI 2-3200; 515. Mgr: W.C. Kozak 
..... FSC No. 73770 

* GEARMOTOR hp gearmotor- Motoresearch Mfg. Co., Inc. 
GEARTRONICS CORP., 112 Chelmsford Rd., N. Billerica, Mass. 

01862, Tel: 617~933-1400; 515. Mgr: F.H. Kean ••..• 
FSC No. 08991 

- - - - - - - -Advertisement- - - - ':' - - -
Precision custom-cut gears, fine & medium 
pitch, all types, any quantity, prompt quotes 
- special gear assemblies. including electronic 
controls. One-direction clutches-& clutch as
semblies, four sizes for 1/4" thru 1/2"shafts, 
Multi ratio gearmotors, 6-speed' combinations 
of 4 ratio series& 13 motor speeds from stock. 
Multiratio speed reducers, lO-speed, 7 ratio 
series from stock. Single ratio speed reducers, 
straight, right angle & dual output, flange 
mounted, 37 models with ratios up to 100-1 from 
stock. Antibacklash and 2-speed drives, 3 
models- from 30 oz. in. to 60 in. lb. capacity. 
All of the above are fractional HP for in
strument 8. electronic use. 

GEAUGA ELCTRNS. CO., 7336 Samuel Lord Dr., Chagrin Falls, 
OhiO, Tel: 216-247-6729; Pres: D.C. Griffith 

*GELIBLOC radiation detector - Quatez et Silice 
*GEMCOR clutches & brakes - General-Electro Mech. Corp. 
*GEMLITE indicator light - Drake Mfg. Co. 
GEMP TERMINALS, INC., 20 Woodworth Ave., Yonkers, N.Y., 

Tel: 914-476-7300; 515. Mgr: L. Weinberg 
GEMS CO., INC., Spring La., Farmington, Conn. 06032, Tel: 203-

677-1311, TWX: 710-423-2035; 515. Mgr: R.J. White 
••••• FSC No. 04034 

* GENALEX toroid cores- Connolly & Co., Inc. 
*GENALEX instruments - General Electric Co. 
* GENCLAD-G printed'circuit boards- Generaj'-Plastics Corp. 
* GENCOTE specialized coatings - General Plastics Corp. 
GENERAL ACOUSTICS CORP., 12248 Santa Monica Blvd., Los 

Angeles, Calif. 90025, Tel: 213-479-5623 
• GENERALATRONICS, Electronic Inslr. Div., 1200 E. Mermaid La., 

Philadelphia, Pa., Tel: 215 - 248·3700, TWX: 215·242-1295; Sis. 
Mgr: J .. A. Commins """"",,",,,,",,"'" """"",Pg. 1391 

Cal Inglewood; L & M Engrg., Doan Bldg .. Ste.204, 213-
678-5400 

Santa Clara, L & M Engrg., 2620 The Alameda, 408-
243-6661 

DC Washington, Eastern Instrumentation, 2600 Virginia 
Ave" 202-333-8880 

Md Baltimore, Eastern Instrumentatioll, 1002 Ingleside 
Ave .. (30» RI 4-3675 

NY Great Ne'ck, Eastern Instrumentation, 350 Northern 
Blvd" 516-466-9505 

Ohio Dayton, F.l. Ohmer & Assoc./ Box 2013, Kettering 
Br., 513-434-1454 

Pa Philadelphia, Eastern Instrumentation, 613 Chelten-
ham Ave., (215) WA 7-6269 

T ex Dallas, Spacetronics Co.,4515 Prentice St.,214-368-
1215 

FOR: Can, Agincourt, Ont., Electromechanical Prods., 
Markham Rd., (416) AX 3-7011 

GENERAL ATRONICS CORP., Electronic Tube Div., 1200 E. 
Mermaid La., Phi ladelphia, Pa.19118, Tel: 215-248-
3700, TWX: 215-242-1295; 515. Mgr·: R. Koebert 

GENERAL ATRONICS CORP. Industrial Div., 1200 E. Mermaid 
La., Philadelphia, Pa. 19118, Tel: 215-248-3700, 
TWX: 215-242-1295; Mktg. Mgr: A. Cannon 

GENERAL ATRONICS CORP., MilitaryElctrns. Div., 1200 E. 
Mermaid La., Philadelphia, Pa., Tel: 215-248-3700, 
TWX: 215-242-1295; 515. Mgr: JA Cummins 

GENERAL AUTOMATIC CORP., 235 W. First St., Bayonne, N.J., 
Tel: 201-437-7500; 515. Mgr: M. Barron 

GENERAL BATTERY & CERAMIC CORP., Box 1262, Reading, 
Pa., Tel: 215-929-0771;.V.P. 515: A.J. Trombetta 

GENERAL BEARING CO., 32 High St., W. Nyack, N.Y. 10994, 
Tel: 914-358-6000; 515. Mgr: A. Mautino 

GENERAL CABLE CORP., 733 Third Ave., NewYork,N.Y. 10017, 
Tel: 212-98&-3800; 515. Mgr: K. Davis 

GENERAL CIRCUITS, INC., 95 Mt. Read Blvd., Rochester, N.Y. 
14611, Tel: 716-235-2880; 515. Mgr: A. Pluta 

GENERAL COIL PRODS. CORP., 156 Hinsdale St., Brooklyn, N.Y. 
11207, Tel: (212) DI 6-8600; 515. Mgr: E.Greenstein 

GENERAL COMPONENTS, INC., 7425124th Ave., N., St. Peters
burg, Fla. 33733, Tel: 813-544-8879; 515. Mgr: R.D. 
Spiers 

GENERAL COMPUTERS, INC., 5990 W. Pico Blvd., Los Angeles, 
Calif. 90035, Tel: 213-939-7687; Sis. Mgr: C. Estes 
..... FSC No. 04298 

GENERAL CONTROL CO" 1196 Soldiers Field Rd.,Boston,Mass. 
02134, Tel: 617-782-7440; Pres: W.J. Kelleigh ••••• 
FSC No. 73760 

GENERAL DEVICES, INC., Instrumentation Div., P.O. Box 253, 
Princeton, N.J. 08540, Tel: 609'924-2500, TWX: 
710-480-5654; 515. Mgr: M. Medvin ..... FSC No. 
05285 
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----------------------------1 GENERAL DIODE CORP., 18 SouthSt, Framingham, Mass. 01701, 
Tel: 617-872-7'520; Sis. Mgr: A. Tang 

GENERAL ELEC. CO •• Mt. View' Rd., Lynchburg, Va. 24502, Tel: 
703-846-7311; 515. Mgr: K. Elrod 

GENERAL ELEC. CO.,Analytical Meas;BusinessSec.,25 Federal 
St., W. Lynn, Mass. 01905 

• GENERAL ELECTRIC CO., Electronic Components Sales Oper., Oak 
Brook Executive Plaza, Oak Brook, 111. 60521, Tel: 312 - 654-2030 
"""".",.,,,,,,,,,,,,.,,,,,,,,,.,,,,,,,,,,,,.,,,,,,.,,.,,,,,,Pgs; 664, 665, 904, 1219, 
1388, 1389, 1733,1792, 1955-1959, 2240, 2241, 2510·2513, 
2726, 2815, 2832, 2858, 2859, 2906, Inside. Front Cove 

Ala . HuntSVille, 3322 Memorial Pkwy., 5., 205-883-3131 
Ariz Phoenix, 3550 N. Central Ave.,6d2-264'1751 
Cal Los Angeles. 11840 W. Olympic Blvd., 213-272"8566 
• Redwood City, 555 Veterans Blvd., 415-369-7151 
Colo Denver, 201 University'Blvd., 303-388-5771 
Conn BridoeDort. 1285 Boston Ave .• 203-334-1012 
DC Washin.ton. 777 14th St .• N.W .• 202-393-3600 
Fla N_ Palm Beach. 321 N_ Lake Blvd .. 305-844-5202 

III 
Ind 

Iowa 
Mass 
Mich 
Minn 
Mo 
NJ 
NY 

Orlando, 14 W. Gore St., 305-425-8634 
Chicago, 3800 N. Milwaukee Ave., 312-777-1600 
Ft. Wayne, 3606 S. Calhoun St., 219-744-2346 
Indianaoolis. 3750 N. Meridian St.. 317-923-7221 ' 
Cedar Raoids. 210 Second St.. S.E .. 319-364-9149 
Welleslev. 1 Washin.ton St.. 617-237-2050 
Detroit, 15160 West 8 Mile Rd., 313-564-5228 
Minneaooli 5.4900 Viki no Dr" 612-927-5458 
Kansas City, 911 Main St., 816-221-4033 
Clifton. 200 Main Ave., 201-472-8100 
Buffalo, 625 Delaware Ave., 716-883-9210 
Great Neok. 42, Northern Blvd" SI6-466-8800 
N: Syracuse. Northern ConcQurse Office Bldg., 315-

456-3412 
NC Green\boro.1842 Banking St.. 919-273-6982 
Ohio Cleveland, 25000 Euclid Ave., 216-266-2900 

Davton. 3430 s. Dixie Hwv_. 513-298-0311 
Okla Oklahoma City .3022 N.W. Expressway .405-943-9015 
Pa Philadelphia, 3 Penn Center Plaza, 215-568-1800 

Pittsburgh, 875 Greentree Rd., 412-921-4134 
Tpy n",fl;1<;.4447 N r.~ntrnJ El{nwv .2.14-1i21-1931 
Va CharlotteSVille, 1932 Arlington Blvd., 703-296-8118 
Wash Seattle. 112 Andover Pk., E .• 206-244-7750 
Wisc Milwaukee, 615 E. Michigan St,. 414-271-5000 

GENERAL £lEC. CO., Information Devices Dept., 4000 North
west 39th Expwy., Oklahoma City, Okla. 73112, Tel: 
(405) WI 6-5421; Sis. Mgr: G.E. DOWning 

GENERAL ELEC. CO., Insulating Materials Dept.,ICampbell Rd., 
Schenectady, N.Y. 12306, Tel: 518-374-2211, TWX: 
518-556-2290; 515. Mgr:D.M. Berntson 

GENERAL ELEC. CO., Insulator Dept., 2525 Insulator Dr .,Balti
more, Md. 21230, Tel: 301-752-8020; 515. Mgr: 
H.M. Carmichael 

GENERAL £lEC. CO., Laminated Prods. Dept., Coshocton, Ohio 
43812, Tel: 614-622-5310, TWX: 614-623-7803; 515. 
Mgr: A, Scoggin 

• GENERAL ELEC. CO., Lamp Glass Dept., 24400 Highland Rd., 
Richmond Hgts" Ohio 44143, rei: 216·266-4011; Sis: Mgr: 
N. G. Grafton ""."",."""""""""""""""""""""",,.,,,,,.,,,,,,Pg, 1584 

Cal Los Angeles, 2747 S. Malt Ave., ,LJ-I2J-Z,41 
III Chicago,5901 N. Cicero Ave., 312-282-7905 
Mass Newton Upper Falls, 50 Industrial PI.,617-332-6200 
NJ Newark, 133 Boyd St., 201-824-5200 
Ohio Willoughby, Euclid Ave. & Campbell Rd., 216-266-

4011 
FOR: Can l Toronto, OnL I General Elec. Co., 165 Dufferin 

St., 416-537-4481 
GENERAL ELEC. CO., Lamp Metals & Comps. Div., 21800 

Tungsten Rd., Cleveland, Ohio 44117, Tel: 216-266-
3786; 515. Mgr: J.R. Topper 

GENERAL ELEC. CO., Metallurgical Prods. Dept., P.O. Box237, 
Detroit, Mich. 48232, Tel: 313-536-9100; 515. Mgr: 
H.E. Ihrig 

• GENERAL ELECTRIC CO., Miniature Lamp Dept., M9·1, Nela 
Park, Cleveland, Ohio 44112, Tel: 216 - 266·2148; Sis. Mgr: 
G. F. Davis """,,.,,,,,,,,,,,, """",,",,,,",,''''',,'' """"""",.""Pg. 1793 

Cal Los Angeles, 2747 S. Malt Ave., Tel: 723-2541 
Oakland, 999-98th Ave., Tel: 569-3422 

Colo Denver, 6501 Stapleton Dr., N., T e.l: 388-4611 
Fla Jacksonville, 4077 Woodcock Dr., Tel: 359-1205 

Ga 
Haw 

.111 
Ind 
Ky 
La 

Md 
Mass 
Mich 

Miami, 3655 Northwest 71st St., Tel: 693-3811 
Atlanta, 120 Ottley Dr., N.E., Tel: 875-0921 
Honolulu, 1109 Bethel St., Tel: 537-3280 
Chicago, 550 W. Jackson Blvd., Tel: 332-4712 
Indianapolis, 2511-F-l East 46 St., Tel: 547-5511 
LouiSVille, 2311 S. Brook St., Tel: 637-3651 
New Orleans, Box 10236, Jefferson Br., Tel: 835-

6421 
Baltimore, Box 7427, Tel: 242-5700 
Newton Upper Falls, 50 I ndustrial PI., Tel: 332-6200 
Detroit, 15135 Hamilton Ave., Tel: 883-0200 

Minn Minneapolis, 500 Stinson Blvd., Tel: 331-4050 
Mo N. Kansas City, 535 EaSt 14th Ave., Tel: 471-0123 

NJ 
NY 

NC 

St. LouiS, 1530 Fairview Ave., Tel: 429-6930 
Newark, 133 Boyd St., Tel: 824-5200 
New York, .219 East 42 St., Tel: 751-1311 
Rochester,31 Gibbs St., Tel: 454-2990 
Utica, 1001 Broad St., Tel: 724-1293 
Charlotte, Box 17362, Tel: 376-6585 

Ohio CinCinnati, 49 Central Ave., Tel: 421-6810 
" Cleveland, Box 2514, Tel: 266-4337 

Columbus, 800 Northwest Blvd" Tel: 294-4115 
Okla Oklahoma City, 2809 Northwest Expwy., Tel: 842" 

Pa 
4028 

King of Prussia/ Rte. 202 at' Expressaway, Tel: 688-
5900 

Pittsburgh, 238 W. Carson St., Tel: 471-9050 
Tenn Memphis, 2021S. Latham St., Tel: 948-2642 

* Trade Name-See Mfr. Listing 

MANUFACTURERS • SALES OFFICES· TRAilENAMES ••• 

Tex Dallas, Box 35425, Tel: 351-3725 
EI Paso, 2800 N. Stanton St., Tel: 533-1961 
Houston, 5534 ArmourDr., Tel: 923-2549 

Va Richmond, 1510 Willow Lawn Dr.', Tel: 282-7644 
Wash Seattle, 2400 - 6th Ave., 5., Tel: 622-8081 
Wisc . Milwaukee, 8100 W. Florist Ave., Tel: 462-3860 

GENERAL ELEC. CO" Photo Lamp Dept., Nela Park, Cleveland, 
Ohio 44112, Tel: 216-266-3116; Sis. Mgr: W.J. 
Speckerman 

GENERAL ELEC. CO., Silicone Prods. Dept., Waterford, N.Y. 
12188, Tel: 518-237-3330; Sis. Mgr: V.M. Taylor 

GENERAL ELECTRIC CO., Wire & Cable Dept., 1285 Boston 
Ave., Bridgeport, Conn. 06602 

GENERAL ELEC. CO., Wiring Device Dept., 95 Hathaway St., 
PrOVidence, R.I. 02904 

• GENERAL·ELECTRO MECHANICAL CORP., 787 Hertel Ave., 
Buffalo, N. Y. 14207, Tel: 716-876-9685; Sis; Mgr:J. A. Randolph 
",,,,,JSC No. 24659 "" "'" '''" ,.,Pg. 1737 

Cal Covina, E.R. Conn, 499 E. Rowland, 213-966-1664 
GENERAL £lCTRNS., INC., 42 Spring St., Newark, N.J. 07104, 

Tel: 201-484-6300; Pres: R.W. Deutsch, •••• FSC 
No. 79026 

GENERAL EQUIP. & MFG. CO., INC., 3300 Fern Valley Rd., 
Louisville, Ky. 40213, Tel: 502-969-2386; 515. Mgr: 
D.T. West ••••• FSC No. 04553 

GENERAL GASKETS, INC., Middletown, Conn. 06457, Tel: 20J-
346-6203; Sis. Mgr: J.D. London 

GENERAL HARDWARE MFG. CO., INC., 80 White St., New York, 
N.Y., Tel: (212) BA 7-2648; 515. Mgr: H.W. Ehler 

GENERAL INDS. CO., Taylor & Olive Sts;, Elyria, Ohio 44035, 
Tel: 216-323-3136, TWX: 810-424-2109; 515. Mgr: 
R.H. Chapman ••••. FSC No. 73793 

GENERAL INSTR. OF CANADA, LTD., Entertainment Elctrns. 
P rods. Group, 151 Weber St., S. Waterloo, Ont., Can., 
Tel: 519-744-8101, TWX: 610-365-3415; Gen'!. 515. 
Mgr: J.F. Thompson 

GENERAL INSTR. CORP., Capacitor Group, Walnut St" Taze
well, Va. 24651, Tel: 703-988-5551, TWX: 710-938-
1580; Dir. Mktg: R.D. Burke ••.•.. FSC No. 76433 

GENERAL INSTR. CORP., Defense & Engrg. Prods. Group, 
Electronic Systems Div" Andrews Rd., Hicksville, 
N.Y. 11802, Tel: (516) OV 1-4300, TWX:'516-433-
9321; MKtg. Mgr: A.L. Rossoff 

GENERAL INSTRUMENT CORP., Defense & Engrg. Prods. Group, 
Harris ASWDiv.,33Southwest Pk., Westwood, Mass., 
Tel: 617-326-7815; Gen'l. Mgr: H. Mattes 

GENERAL INSTR. CORP., Defense & Engrg. Prods. Group, 
SYstematics & Magne-Head ,Divs., 13040 S. Cerise 
Ave., Hawthorne, Calif. 90250, Tel: 213-679-3377, 
TWX: 910-325-6203; 515. Mgr: J.F.G. Leighton 
• ..... FSC No. 12692 

GENERAL INSTRUMENT CORP., Entertainment Elctrns. Prods. 
Group" Automatic Mfg. Div'., 65 Gouverneur St' l 

Newark, N.J. 07104, Tel: 201-485-2100, TWX: 201-
621-7993; 515. Mgr: A. Adessa .•... FSC No. 70779 

- - - - - - - -Adverti sement- - - - - - - -
VARIABLE AIR CAPACITORS AND TUNERS 
are custom designed and fabricated by the 
Automatic Manufacturing·· Division of General 
Instrument Corporation at the Newark, N.J. 
facility. Each item is processed to meet the 
specifications through the desi,gn stage, model 
shop construction,environmental and laboratory 
test stages for customer acceptance and placed 
into production at this facility. Our primary 
emphasis is on military components for 
man-pack, vehicular and airbornecommunica
lions equipment tuning devices, as wellastun
lng devices for high Quality commercial fre
quency determing equipment. 

Our facility is geared to the supply of custom 
designed devices to meet your specific needs. 

GENERAL INSTR. CORP., Entertainment Elctrns, Prods. Group, 
F.W. Sickles Div., 165 Front St., Chicopee, Mass.," 
Tel: 413-594-4781, TWX: 710-353-1301; 515. Mgr: 
M. Wagener ••••• FSC No. 54753 

GENERAL INSTR. CORP., Semiconductor Prodg. Group, P.O. 
Box 600, Hicksville, N.Y. 11802, Tel:, (5161 OV 1-
8000, TWX: 510-222-2388; 515. Mgr: A. Zucker .•.•• 
FSC No. 14936 

GENERAL INSTR. CORP., Thermoelectric Div.,65 Governeur St., 
Newark/ N.J, 

- - - - - - - -Advertisement- - - - - - -
Locate your VHF repeater, microwave relay, 
telemetering system, remote control devices, 
T V translators, etc where they should be for 
most efficient functioning or propagation; in
dependent of 'power lines or batteries. GI 
TELAN thermoelectric generators are most 
economical· at power levels of 2 to 300 watts 
average. Write' for TELAN brochure and 
TELAN Application Handbook (TEMAR bro
chute fl?r buoy power sources). 

GENERAL LASER CORP .,8 Erie Dr., Natick, Mass. 01760, Tel: 
617-653-9310; Sis. Mgr: K.G. Wood 

GENERAL MAGNETIC CORP., 10001 Erwill Ave., DetrOit, Mich. 
48234, Tel: 313-921-7558; Sis. Mgr: R.H. Campbell 

• GENERAL MAGNETICS, INC., 135 Bloomfield Aile., Bloomfield, 
N. J. 07003, Tel: 201 - 743·2700, TWX: 710·994-4779; Pres: 
M. G. Tekosky""""FSC No, 99165 ."""""""""",Pgs. 1029·1036 

Mass Bedford, F.R. Lesser, Box 241,617"275-7558 
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... including Federal Supply Codes (FSC) where available 

- - - - - - - -Advertisement- - - - - - - -
G/M COMPONENTS ha,e pr"en to be superior 
in function and reliability of operation in 
thousands of military, space and comm ereial 
applications! including aircraft automatic 
flight control l guidance, weapon systems, fire 
control, missile and space vehicle flight and 
stabilization control, pressure-volume- tem
perature control of gases and liquids. 

They conform to MI L· T ·27 and MI L·E·5400 
specifications, and provide a ready solution 
to problems involving solid state - integrated 
or micro circuit -analogcomputerdesign. 
Call or write for Bulletins covering: Magnetic 
Modulators, Analog Voltage Multipliers DCI 
AC and DC/DC, Division Modules, AC Line 
Regulators, Demodulators. 

GENERAL MFG. CO., 724 Ruberta A,e., Glendale, Calif. 91201, 
Tel: 213·243·2069; Pres: E. Galle ..•• FSC 10454 

GENERAL METALS,INC.,2200 Fairfax Rd., Box 22107, Greens· 
bora, N.C. 27420, Tel: 919·292·4400; 515. Mgr: 
J.K. Thomas 

GENERAL MICROWAVE CORP., 155 Marine St., Farmingdale, 
N.Y. 11735, Tel: (516) MY 4·3600; Sis. Mgr: M. 
Wind ••••• FSC No. 11332 

GENERAL MONITORS, INC., 3019 Enterprise St., Costa Mesa, 
Calif. 92626, Tel: 714·540·4895; 515. Mgr: L.V. 
Sokol 

GENERAL NUCLEAR CORP., 2640 Park A,e., New York, N.Y. 
10051, Tel: (212) PL 7·3638; Sis. Mgr: D. Reynolds 

GENERAL NUCLEONICS DIV., Tyco Labs., Inc.,115S.Soring St., 
Claremont, Calif. 91711, Tel: 714·624·9065; 515. 
Mgr: T. Gray 

GENERAL PLASTICS CORP., 55 La FranceAve., Bloomfield, N.J. 
07003, Tel: 201·748·5500, TWX: 710·994·4781; 515. 
Mgr: J, Desmond ••••.. FSC No. 01656 

GENERAL RF FITTINGS, Div. Solitron De,ices, Inc., P.O. Box 
278, Pt. Salerno, Fla. 33492, Tel: 305·287·5000, 
TWX: 510·953·6010; Pres:JA Potsdam .. FSC 95077 

GENERAL RADIO CO.,300 Baker Ave.,W.Concord, Mass. 01781, 
Tel: 617·369·4400, TWX: 710·347·1051;515. Mgr:L. 
J. Chamberlain ..... FSC No. 24655 

GENERAL RAILWAY SIGNAL CO., Rochester, N.Y. 14602, Tel: 
716·436·2020; Sis. Mgr: 0.0. Stowell, Jr. 

GENERAL REED CO,, P.O. Box 858, Clark, N.J.07066, Tel: 201· 
382· 7373; 515. Mgr: H.J. Sundermeyer .••. FSC 23030 

GENERAL RELAY CORP., 20 Mercer St., Do,er, N.J. 07801, 
Tel: 201·361·1400, TWX: 710·987·7929; Sis. Mgr: 
B. Nierenberg •.... FSC No. 14339 

GENERAL RELIANCE DIV., General Relay Corp., 2U Mercer St., 
Do,er, N.J. 07801, Tel: 201·361-1400, TWX: 710· 
987·7929; Sis. Mgr: B. Nierenberg ••••• FSC 14339 

• GENERAL RESISTANCE, Div. Chronetics, Inc., 500 Nuber Ave., 
Mt. Vernon, N. Y., Tel: 212·292·1500, TWX: 710·560·0014 
Sis. Mgl: L. Silverman ........ FSC No. 05591 .......... Pg. 1392, 2398 

(CompOl1ent Representatives) 
Ala Hunt"ille, Factronics, Box 2091, 205·539·7193 
Ariz Phoenix. Bishop Enterprises, 2929 E. Thomas, 

Ste. 127,602·265·8747 
Cal Los Angeles, MA Stolaroff Co., 4622 W. Saluson 

A,e., 213·295· 7181 
San Mateo, J. Pyle Co., 1611 Borel PI., 415·349· 

1266 
Colo Aurora, Bishop Enterprises, Inc' l 126 Del Mar Cir. 1 

Ste. C, 303·364· 7361 
Fla Casselberry, Factronics, Box 745, 305·838·5607 
III Chicago, L.F, Green Assoc., 5218 W. Diversey 

A,e., 312·286·6824 
Md Sil,.r Spring, QED, 880 Bonifant St., 301·588·8134 
Mass Belmont, Vector 515. Co., 714 PleasantSt.,617·489· 

1400 
Mich Detroit, Anderson Elec. Co., 19471 James Couzens 

Hwy., 313·342·7133 
Minn Minneapolis, L.F, Green Assoc., 6225 University 

A,e., N.E., 612·781·1611 
Mo Kansas City, Harris-Hanson CO' I 7916 Pase St' l 

816·444·9494 
St. Louis, Harris-Hanson Co., 2814 S, Brentwood 

Blvd., 314·647-4350 
NJ Camden, QED, 2916 Federal St., 609·365·2450 
NM AlbuquerQue, Bishop Enterprises, 1805 San Pedro, 

N.E., 505·255·9042 
NY Mt. Vernon, QED, 500 Nuber Ave., 212·892·7550 

Syracuse, Naylor Elec. CO' I 1718 Erie Blvd., E" 
315·872·9183 

Ohio Dayton, Rixan Assoc., 5752Wadsworth Rd.,614·222. 
0011 

Pa Pittsburgh, Essay Sis. Assocs., 201 Penn Center 
BI,d., 412·242·5151 

Tex ·Dallas, Kemp Engrg. Co., Inc., 2618 Manana Dr., 
214·357·6663 

Houston l Kemp Instrs., Inc., 6001 Gulf FrwY'1 713-
928·5426 

San AntoniO, Kemp Engrg. Co., Inc., 512·344·1841 
Wash Bellevue, Brennan Assoc., 208 Carolson Bldg., 206-

454·9332 
FOR: Can, Ottawa, Ont., Whittaker Elctrns., 42 Howden 

A,e., 613·224·1221 
(Instrument Representatives) 

Ala Huntsville. Kemp Instrs., Inc., 4306 Governors Dr., 
W.,205·837·4304 

Ariz Phoenix, Bishop Enterprises, 2929 E. Thomas l 602-
265·8747 

Cal Palo Alto, B. Oppenheim Co., 2179 Park Blvd., 41 
321· 7323 

S. Pasadena. OPL. Inc .. 1015 Fremont Ave.,213· 
682·3705 

SEE PAGE 352 TO GET YOUR COpy OF THE RADlO·ELECTRONIC MASTER 

Colo Aurora, Bishop Enterprises, Inc., 126 Del MarCir., 
303·364· 7361 

Fla Casselberry, Factronics, Box 745, 305·838·5607 
III ChicaQo. L.F. Green Assoc .• 5218 W. Diversey Ave .• 

312·286·6824 
Md Silver Spring, QED, 880 Bonifant St., 301·588·8134 
Ma<:>c; Belmont. Vector 515._ Inc .. 774 Pleasant Ave .• 

617·489-1400 
Minn Minneapolis. L.F. Green Assoc" 6225 University 

A,e., N.E., 612·781·1611 
Mo Kansas City. Harris-Hanson Co .. 7916 Pase St .• 

816·444·9494 
St. Louis. Harris-Hanson Co .• 2814 S. Brentwood 

BI,d., 314·647·4350 
NJ Camden, QED, 2916 Federal St., 609·365·2450 
NM AlhuOIiPr01Je. Bishoo Enterorises. 1801) San Pedro. 

N.E., 505·255·9042 
NY DeWitt, D.B. Assocs., Box 14,315·446·0220 
Ohio Dayton, Rixan Assocs" 5752 Wadsworth Rd., 513-

222·0011 
p" Pitt<;hllfOh. E<:>c;av SIc; Ac;c;or .. 201 PPIlIl Center 

BI,d .• 412·242·5151 
Tex D<:lIas, Kemp Engrg. Co., Inc., 2618 Manana Dr., 

214·357-6663 
Houston, Kemp Instrs., Inc., 6001 Gulf Frwy., 713-

928·5426 
San Antonio, Kemp Enqrq. Co .• Inc., 512·344·1841 

Wash Bellevue, Brennan Assocs., 208 Carlson Bldg" 206-
454·9332 

FOR: Can. Ottawa, Ont., Whittaker Elctrns., 42 Howden 
A,e .. 613·224·1221 

GENERAL SCIENTIFIC EQUIP. CO., Limekiln Pike & Williams 
A,e., Philadelphia, Pa.19150, Tel: (215) HA4·1550; 
Sis. Mgr: H.W. Kline 

GENERAL SENSORS, INC., P.O. Box 231, Athens, Tex. 75751, 
Tel: 114·675·5229; Sis. Mgr: L.I. Kercheval, Jr. 

GENERAL STAPLE CO.,28 East 22nd St., New York, N.Y. 10010 
GENERAL TELEVISION NETWORK,901 Li,ernois A,e., Ferndale, 

Mich. 48220, Tel: (13) LI 8·2500; Sis. Mgr: R.R. 
Hippler 

GENERAL TESTING LABS., 5252 Port Royal Rd., Springfield, 
Va. 21151, Pres: A.E. Surosky 

GENERAL TESTING LABS., 49 Commercial A,e., Moonachie, N.J. 
07072, Tel: 201·939·6933; 515. Mgr:RAHemberger 

GENERAL THERMODYNAMICS CORP., Falcon Div.,l64 Ballard· 
vale St., Wilmington, Mass., Tel: 617-933-7370; Sis. 
Mgr: S. Leto 

• GENERAL TIME CORP., Industrial Controls Div., Rte. 8, Torrington, 
Conn. 06790, Tel: 203·482-4481; V.P. Mktg: R. F. Edgar .. Pg. 1037 

Ariz Scottsdale, Dorton Enterprises, Box 1297, 602-946-
6213 

Cal Pasadena, C.A. Williams, 2401 San Pasqual, 213·793· 
1161 

Redwood City, Loli\J & Assocs., Inc., 505 Middlefield 
Rd" 415·369·3324 

Colo Littleton, Simpson Assocs., 8000 S. Kendall Blvd., 
303· 798·8439 

Conn Granby, J. Walker, 35 Zimmer Rd., 203·233·5083 
Ga Atlanta, General Time, 3224 Peachtree Rd.,404-636-

7556 
iii Des Plaines, J. Barton, 1479 Ellinwood St.,312·775· 

7003 
Des Plaines, H.L. Baumgartner, 1479 Ellinwood St" 

312-775· 7003 
Iowa Marion l T. Modrcin-A~socs., 890 17th Ave. 
Kans Shawnee MiSSion, T. Modrcin-Assocs' l 5450 Buena 

Vista Dr. 
Mass Southboro, D. Sleeper l 2 Granvaile Rd' l 617-762-

1466 
Mich Detroit, A. LeTourneau,6346 W. McNichols Rd.,313· 

341·4504 
Minn Minnetonka, J. Brewer, 5247 Holiday Rd., 612·333· 

2815 
Mo Hazelwood l T. Modrcin-Assocs' l Box 545 
NJ Glen Rock, D. Lynch, 53 Gibsoll PI., 201·289·5959 
NY Coram, K.M Chalson, 3 Pennaquid Rd., 201·289· 

5959 
Scott5'ille, S. Cousills, 842 North Rd., 716·546·4766 

Ohio Cincinnati, Stewart Sea, CrewTower,Rm.2009,513-
421-3366 

C le,eland, A. Redding, 8905 Lake Ave., 216·651· 
1020 

Ore Portland, D. Fry Co., Box 3803, 503·226·3903 
Pa Exton, P, Allison, 132 Ando,er Dr., 215·696·3443 
Tex Dallas, Norvell Assocs.1 10210 Monroe Ctr. 

Houston, Norvell Assocs' l 6400 Hillcroft • 
Wash Burien, D. Fry Co., Box 66417, 206·246·1170 
FOR: Cao, Peterborough l ant., General Time Can,l Ltd' l 

Box 239 
GENERAL TIME CORP., Space & Sys. Di,., Higil Ridge Pk., 

Stamford, Conn. 06905 
GENERAL TRANSD~CER CO., 2961 Co,"in Dr., Sallta Clara, 

Calif. 95051, Tel: 408·245·5501; 515. Mgr: W.G. 
Taylor 

*GENESOL Y cleaning compounds· Allied Chemical Corp. 
GENISCO TECHNOLOGY CORP., Data Div. 18435 Susana Rd., 

Compton. Calif. 90221 
GENISCO TECHNOLOGY, Instrument Div., 1533 26th St., Santa 

Monica, Calif. 90404, Tel: 213·870·6401, TWX:910· 
343·6860; Dir. Mktg: T.F.Johnson 

• GENISCO TECHNOLOGY CORP., Components/Genislron Div., 
18435 Susana Rd., Compton, Calif. 90221, Tel: 213·774·1850, 
TWX: 910·346·6773; Sis. Mgr: W. R. Esser ........ FSC No. 07294 

........................................................ Pgs. 1290, 1291 
Ariz Scottsdale,. Bennewitz Assocs., Inc., 532 N. Brown 

Ave., 602·947·7379 
Cal Palo Alto, Genisco Technology Corp.,378 Cambridge 

Ave., 415·321·9242 
Colo Danver, Bennewitz Assocs., Inc., 2801 E. Colfax 

A,e., 303·399· 1132 

GEN·GIB 

Conn Milford, P.R. Sturgeon Co., Inc., Box 170, 203·874· 
6080 

Fla Orlando, Irby & Connolly, Box 6034B,305·423·8270 
Ga Atlanta, Craft Assocs. Co., Box 11716,404·237·2282 
III Rosemont, Genisco Technology Corp., 9367 William 

St., 312·671·0632 
Iowa Cedar Rapids, Engineering Services Co., 10263rd 

Ave., S,E., 319·366·1591 
Kans Prairie Village, Engineering Services CO'I 7924A 

State Line, 913·649·4000 
Md Beltsville, Genisco Technology Corp.1 10774 Tucker 

St., 301·345·8900 
Mass Chestnut Hill, P.R. Sturgeon Co., inc., 1330 Boylston 

St., 617·734·7710 
Minn St. Paul, Countryman, Wagner & Behnen, 1821 Uni-

versity Ave., 612·645·9151 
Mo Kansas City, Engineering Services Co., 7546 Troost 

A,e.,816·363·6000 
St, Louisr Engineering Services Co., 6717 Vernon 

A,e.,314·726·2233 
NM Albflquerque, Bennewitz Assocs., Inc' l 9720 Candel-

aria, 505·299·8651 
NY Fayetteville, H.G. Richter, Inc .. Box 251, 315·637· 

6713 
White Plains, Genisco Technology Corp., 175 Main 

St., 914·949·2800 
Ohio Cleveland, Genisco Technology Corp" 21877 Euclid 

A,e.,216·531·4664 
Tex Dallas, Delzell & E"ns Assocs., Box 35093, (214) 

FL 1-1839 
Wash Seattle, Seatronics, Inc., 5931 4th Ave., S.,20b-7b7-

4330 
FOR: Can, Montreal, Que., International Elctrn. Comps., 

2055 Mountain St., 514·849·1282 
Can, Weston, Ont., Dart Elctrns., Ltd., 3650 Weston 

Rd., 416·742·2477 
GENISCO TECHNOLOGY CORP., Eldema Di'., 18435 Susana Rd., 

Compton, Calif. 90221, Tel: 213·774·1850, TWX: 
910·346·6773; Sis. Mgr: T. Moore .••.• eSC U3791 

*GENOX barium ferrite - General Magnetic Corporation 
* GENREED min. switch capsules & relays- General Reed Co. 
*GENREZ reference stand. prec, resistors - Chronetics, Inc. 
GENTAPE CORP., 51 LaFrance Ave.,Bloomfield, N,J.07003, Tel: 

201·748·5506, TWX: 710·994·4781; Pres: R. Gold· 
smith 

*GENTL-THERM lab warm plate - Will ScientifiC, Inc. 
GENTRONICS, INC., 26 Knollwood Dr., Clinton, Conn. Ub4l.!, Tel: 

203·669·5741; Sis. Mgr: G. Pialltoni •.••• FSC 28102 
- - - - - - - -Advertisement- - - - - - - -
Gentronics tantalum capacitors are made to 
your exact spec's or can be purchased to 
standard catalog descriptions. Weare special
ists in custom designs. 

GEO SPACE/Industrial Prods. Div.,5803 Glenmont, Houston, Tex. 
77036, Tel: 713·666·1611; Sis. Mgr: F.C. Smith 

• GEO SPACE SYSTEMS, INC., 6301 49th St., N., St. Petersburg, 
Fla. 33733, Tel: 813·525·1161; Dir. Mktg: E. C. Carlough ... 

............................................. Pgs. 781, 1393, 1675 
*GEODOLITE measuring instrument - Spectra-Physics Inc. 
• GEORATOR CORP., P.O. Box 70;· Manassas, Va. 22110, Tel: 703· 

368·2102; Sis. Mgr: E. L. Barrow ..... .FSC No. 91723 . 
................................ Pgs. 782, 1952, 1953 

Cal EnCino, King Way Assocs.,I7100 Ventura BJvd.,213-
788·4124 

San Francisco, Artwel Elee., Inc' l 1485 Bayshore 
Blvd"415.467·1880 

Fla St. Petersburg, Lynch-Gentry Assocs., Inc., 6446 
Central Ave., 813·347·5131 

Mass Braintree, Bordewieck Engrg. Sis. Co., 221 Grove 
St" (6171 VI 3·0845 

Minn Hopkinsr Dossett Engrg., Inc., 128 Jackson Ave., 
N., 612·938·3332 

NY Roslyn Hgts., Travco Assocs., lnc., 142 Mineola 
Ave. 

Ohio RockY River, Research Process Instrumentation, Inc./ 
21565 Hilliard BI,d., 216·333·3441 

Tex Houston, Carey & Assocs./ Inc., 3315 West 12th St., 
713-869·3623 

GEOSPACE ELCTRNS. DIV., Sanders Assocs., Inc., 1 Fairchild 
A,e., Plainview, N.Y. 11803, Tel: 516·938·8300, 
TWX: 510·221·1850; Sis. Mg" I. Baumel .. FSC 94117 

• GEOTECH, A Teledyne Co., Dept. 14,3401 Shiloh Rd., Garland, 
Tex. 75040, Tel: (214) BR 1·2561, JWX: 214·278·9516; Mktg. 
Mgl: J. Boykin ...................................................................... Pg. 2158 

GERBER SCIENTIFIC INSTRUMENT CO.,Box 305, Hartford,Conn. 
06101, Tel: 203·644·1551, TWX: 710·427·2218, V.P. 
Mktg: L.C, Arnett ••••• 'FSC No. 88272 

GERRARD, A.J. & CO.,400 E. Touhy A,e., Des Plaines, III. 60018, 
Tel: 312·827·5121; 515. Mgr: H.C. Deifenderfer 

• GERTSCH INSTRUMENTATION - See Singer Co., Instrumenta· 
tion Div. 

GETTYS MFG. CO., INC., 2700 Golf A,e., RaCine, Wisc. 53404, 
Tel: 414-637·6591; 515. Mgr: R.G. Hill 

GIANNINI·VOL TEX, 12140 E. Rivera Rd., Whittier, Calif. 90606, 
Tel: 213·723·3371, TWX: 910·586--1382; Sis. Mgr: 
D.C. Manning ..... FSC No. 24727 

* GIANTVIEW tv screen projector - General Television Network 
• GIBBS MFG. & RESEARCH CORP., SUb. Hammond Corp:, 450 

N. Main St., Janesville, Wise. 53545, Tel: 608 • 754·4467, TWX: 
910·288·2927; Sis. Mgr: K. D. Scott ....... .FSC No. 82092 ....... . 

................................... Pgs. 1038, 1105·1107 
Ariz Phoenix, Toward Enqrg.Assocs" Box 15268,Arcadia 

Sta., 602·955·3193 
Cal Orange, Smith & Assocs., Box 1525, Tel: 541·2629 
Conn Trumbull, R, Perron & Co., Inc., 36 LewiS St., 

203·268·9631 
DC Washington, J.B. Guttridge, 2125 R St., N.W., 202· 

667·1730 
Fla Orlando. Gra·Mar, Inc., Box 20493, 305·841·2330 
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GIS·GOR MANUFACTURERS' SALES OFFICES' TRADE NAMES •• , 

----------------------------1 Ind Ft. Wayne, McDonaldSls.Co .. Box2848,219-745-9214 *GLO-BUTTON switches - Switcheralt Inc. Tex Duncanville, J,W. Reynolds Co., 307 Harman St., 
Mass Norwood. R. Perron & Co .. Inc .. 159 Morse 51.. * GLO-DIAL clocks- Time-O-Matic,lnc, (ZI4MX 8-2354 

617-762-8114 *GLO-LiTE indicator light- Drake Mfg. Co.. Wash Seattle, F,W. Aurich & Co., 3601 Gilman Ave., W., 
NH Dover, R.Perron&Co .. lnc.,IElmSt., 603-742-2321 GLOBE ELECTRICAL MFG. CO., 1729 West 134tl1 St.,.Gardena, 206-284-5561 
NJ Cherry Hill, Schibley Assocs .• 401 Cooper Landing Calif. 90249 GLOBE,UNION,INC.,Globe Battery Div.,5757 N.GreenBay Ave., 

Rd .. 609-667-1894 GLOBE EXPLORATION CO., INC., Advanced Projects Div., Milwaukee, Wise. 53201, Tel: 414'228-2581; Sis. Mgr: 
NY New Rochelle, H.A.F. Spectrum Asscic., 35 Broad- P.O •. Box 12338, EI Paso, Tex. 79912, Tel: 915- H.Reed 

field Rd .. (914) NE 2-3800 533-6202; Sis. Mgr: E.R. Bullard, Jr. *GLOBEMASTER refrigeration products " Mueller Brass Co. 
Tex Dallas. Roberts Sis. Co .. 9704 Lanward Dr., 214- • GLOBE INOS., Diy. TRW, Inc., 2275 Stanley AYe., Dayton, Ohio *G.LOTRAC antenna syo. -'Canoga Electronics Corp. 

438-4283 45404, Tel: 513·222·3741, TWX: 513·944-0192; V.P. Mklg: *GLUV-BOX disposable glove boxs - Will Scientific, Inc. 
Va Fairfax. Schibley Assocs .. 10604Warwick Ave .• 703- Y. J. Holt. ....... FSC No. 25140 .................... Pgs. '1252, 1738, 1739 *GLYD RING fluorocarbon seal - Sham ban W. S. & Co. 

591-3008 Ala Huntsville, J.L. Highsmith & Co., 3322 S. Memorial *GO C.QUNT counters - General Equipment & Mfg. Co. 
Wise Janesville, GMRC SalesDept.,Box471,608-754-4467 Pkwy~ 205-881-3294 . *GO SWITCH switches - General Equipment& Mfg. Co. 
EXP: Wise. Milwaukee, Dummann World Trade Co .. 6833 Ariz Phoenix, Jarko Assoc., 2032 North 21th Ave., 602-272- *GO TRONIC counters & controls - General Equipment & Mfg. Co. 

W. Fond Du Lac Ave .. 414-464-oioo 2684 GODFREY MFG. CO., 1633 N, Halsted St., Chicago, III. 60614, Tel: 
- - - - - - - -Advertisement- - - - - - - - Cal Menlo Park, Straube Assoc., 483 Willow Rd., 415- 312-664-3515; Sis. Mgr: W.s. Martin ..... FSC 82097 
Precision Timing Devices and Frequency Con- 323-2476 GOE ENGRG. CO., 250 South 9th St., City of Industry, Calif., Tel: 
trol Products - Crystal Oseillators - VCXO's Santa Monica, J. Davidson Assoc., 2920 Nebraska, 213-330-7401; Sis. Mgr: G.H. Reynolds; FSC 00866 
- Frequency Standards - ElectrolYtic Cells - 213-451-5761 GOERZ OPTICAL CO., INC.,301 Alpha Dr., Pittsburgh, Pa. 15238, 
State-of-the-art Temperature Compensated Colo Denver, Will iams-Assoc., 4971 Jack son St.,303-388- Tel: 412-781-6011; Sis. Mgr: B. Mi lIer 
CrYstal Oscillators - Ultra-high Reliability, 4391 * GOLD CREST outdoor tv antennas-Gavin Instrs., Inc. 
High Speed DilJitai Cou'nters. Conn Vernon, Stockwell Technical Sis., R.D. 3, Overbrook *GO'LD CROWN SYS nav'jgatiolljcommurlicatio,l eQPt. - King Radio 

*GIBRALTAR amplifiers, wideband • Jerrold Electronics Corp. 
*GIBSI LOY electric contacts· Gibson Electric 
GIBSON/EGAN CO., 34 La Porte St., Arcadia, Calif. 91006, Tel: 

(213) MU 1-7301; Sis. Mgr: G.W. Egan ... FSC 21848 
*GIBSON GI RL tape splicers - Robins Data Devices Inc. 
GIBSON ELEC., Talon Div. Textron,Delmont,Pa.15626, Tel: 412-

468-4121, TWX: 510-468-3567; Sis. Mgr: L.J. Moules 
GILLEN,JOHN CO., 2540 South 50th Ave.,Cicero,lll. 60650, Tel: 

312-656-4240; Sis. Mgr: G.W. Andrews 
GILLETTE ELCTRN. PRODS. CO., 201 Laurel St., Beverly, N.J. 

08010, Tel: 609-387-1166; Pres: M. Green ... FSC 
No. 12991 

GILLIES, DUNCAN M. CO" INC., 66 Central St., W. Boylston, 
Mass., Tel: 617-835-4444; Sis. Mgr: D.M. Gillies 

GllWAY COOl Electronics Divo, Box 584, Newburyport, Mass. 
01951, Tel: 617-465-7568; Sis. Mgr: G. Wade 

GIRARD-HOPKINS, INC., 1000 40th Ave., Oakland, Calif. 94601, 
Tel: 415-532-8477; Sis. Mgr: R.S. Hopkins 

*GIRDLEBAND INSULATORS antenna insulator - Sanders Assoc. 
GLADDING-KEYSTONE CORP., 179 River St., Oneonta, N.Y. 

13820, Tel: 607-432-5600, TWX: 510-241-3294; Sis. 
Mgr: p. Komar 

GLAR-BAN CORP., 496 Kennedy Rd., Buffalo, N.Y. 14225, Tel: 
716-897-1333; Pres: J.R. Burke, Jr ...... FSC 07204 

* GLARE-CHECK architectural polarized glass- Polacoat, Inc. 
* GLARE-STOP light source poJarizers- PoJacoat, Inc, 
*GLASCOTE protective coating - John C. Dolph Co. 
* GLASROD pultruded rod shapes- Glastic Corp. 
GLASS BEADS CO., Ceramic Prods. Div., Latrobe, Pa. 15650, 

Sis. Mgr: T.J. Frederick 
*GLASS-GRIP dead-end antenna fitting - Preformed Line Prods. 
*GLASS K glass-ceramic capacitors - Corning Glass Works 
*GLASS MOULD AID mould lubricant - Houghton & Co. 
• GLASS TECHNOLOGYDIV., Gulton Inds., Inc., 1644 Whittier 

AYe., Costa Mesa, Calif. 92627, Tel: 714·642·0163; Pres: E. W. 
Miltenburg ................. . ................................................... Pg. 905 

Ariz Scottsdale, Carter Assoc.; Box 99, 218-348-6660 
Cal MI. View, H. Elzig & Assoc., 1690 Plymouth, 415-

969-1121 
Minn Minneapolis, M. Westlund Assoc., 13th Ave., S., 

612-824-8302 
GLASSEAL PRODS. CO., INC., Box 530, 725 Commerce Rd., 

Linden, N.J. 07036, Tel: 201-486-2067, TWX: 710-
996-5918; Sis. Mgr: C. Kalish ..... FSC 10025 

* GLASSMIKE capacitors - Condenser Prods. Corp. 
* GLASTERRA insulation - Chase & Sons, Inc. 
GLASTIC CORP., 4321 Glenridge Rd., Cleveland, Ohi044121, Tel: 

216-486-0100, TWX: 810-421-8827; Sis. Mgr: R.W. 
Moore 

* GLASTIMAT sheet molding compound - Glastic Corp. 
*GLASWITCH glass switch - Revere Corp. of America 
GLEASON-AVERY CO., Auburn, N.Y. 13021, Tel: 315-253-7396; 

Sis. Mgr: J.L. Zabriskie ...... FSC No. 93933 
GLENAIR, INC., 12!l Air Way, Glendale, Calif. 91201, Tel: 213-

247-6000, TWX: 910-497-2066; Sis. Mgr: J.E. Mer
rell ..... FSC No. 06324 

GLENN PACIFIC, Div. Teledyne, Inc., 703-37th Ave., Oakland, 
Calif. 94601, Tel: 415-532-7404, TWX: 415-891-
9639; Sis. Mgr: S.N. Thomas 

GLENTEK, INC., 1557 Ith St., Santa Monica, Calif. 90401, Tel: 
213-451-4511; Sis. Mgr: R.C. Vasak ..... FSC 26415 

• GLENTRONICS INC., 748 E. Alos!a Ave., Glendora, Calif. 91740, 
Tel: 213·963·1676; Pres: R. T. Schultz ....... cFSC No. 09219 
............................................................................................... Pg. 1960 

Ariz Scottsdale, Runyon Co., 6825 E. Thomas Rd., 602-
947-5711 

Cal Culver City, E.V. Roberts & Assoc., Inc., 9601 
W. Jefferson Blvd., 213-870-9561 

Palo Alto, E.V. Roberts & Assoc., Inc., 800 San 
Antonio Rd., 415-324-1671 

San Diego, E.V. Roberts & Assoc., Inc., 4379 30th 
St., 714-282-7691 

Conn Hamden, Equipment Sis. Co., ~013 Oixwell, (203) 
CH 8-5581 

Fla Orlando, Technical Mktg" Inc., 1511 E. Robinson 
St., 305-424-8531 

NJ Collingswood, K. Randall Co., 250 Haddon Ave., 609-
854-3323 . 

Tex Dallas, R.W. Mureen Co., 5523 Dyer St., (214) EM 
1-0735 

GLIDDEN-DURKEE DIV., SCM Corp., Metals Group, 900 Union 
Commerce Bldg., Cleveland, Ohio 44115, Tel: 216-
771-5121; 515. Mgr: J.A. Walker 

GLIDELITE INDS., INC., 180 Central Ave., Hackensack, N.J. 
07601, Tel: 201-487-0838 

*GLO-ANNUNICATOR indication lights & annunciators
Switchcraft Inc. 
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Dr.., 203-875-5414 GOLD LINE CONNECTOR, INC., Muller Ave., Box 893, Norwalk, 

Chicago, J,G. Twist Co., 5222 W. Diversey Ave., Conn. 06851, Tel: 203-847-3826; Sls.Mgr: M. Miller 
312-717-2250 *GOLD SEAL capacitor - Erie Technological Products 

Ind Ft. Wayne, R.O. Whitesell & Assoc., Inc., 203 W. GOLDAK CO., INC., 1101-A Air Way, Glendale, Calif. 91201, Tel: 
Wayne St., 219-743-4411 213-246"8464; Sis. Mgr: B.S.Kincaid ••• FSC 89077 

Indianapolis, R.O; Whitesell & Assoc., Inc., 6620 E. GOLDEN, I. CORP,,105438thSt.,Brooklyn,N.Y.U219, Tel: (212) 
Washington,317-359-5374 GE 6-2476; 515. Mgr: L. Golden 

Iowa Cedar Rapids, Vern Fester Sis., 4403 First Ave., S. GOLDEN TECHNOLOGY, INC., 240 Barham Ave., Santa Rosa, 

Ky 
E., 319-362-6997. Calif. 94501, Tel: 707-545-5898; Sis. Mgr: M.T. 

Louisville, R.D, Whitesell & Assoc., Inc., 3620 Peterson 
Lexington Rd., 502-893-7303 * GOLDEN ZEPHYR phased array antenna - Trio Mfg. Co. 

Md Silver Spring, N. Kronstadt, Inc., 811 ,ilver >pring GOLDING MFG. CO., 90 Porete Ave.,N. Arlington, N.J. 07032, 
Ave., 301-585-6141 Tel: 201-998-1805; Pres: J. Golding ..... FSC 91734 

Towson, R.L. Wilkinson, Inc., 707 Stevenson La., 301- GOLDSMAN, INC., 1328-34 North 4th St., Philadelphia, Pa.19122, 
377-7800 Tel:(215)P05-4468; Sis. Mgr: R.H.Sager; FSC 92786 

Mass Cambridge, Stockwell Tech. 515.,44 Walker St.,617- GOLDSMITH DIV., National Lead Co., 900 West 18th St., Chicago, 
876-5U5 111.60608, Tel: (312) CA6-3700; Sis. Mgr:J.H. Belay 

Southfield, R.O. Whitesell & Assoc., Inc., 25100 GOMBOS MICROWAVE, INC.,48 We.bro Rd., Clifton, N.J. 07012, 
Evergreen Rd., 313-358-2020 Tel: 201-773-6633, TWX: 710-989-7021; Sis. Mg r: 

Mich Benton Harbor, R.O. Whitesell & Assoc., Inc., 303 J.E. Gombos ..... FSC No. 83506 
Fidelity Bldg" 616-927-2041 GOODRICH, B.F. INDUSTRIAL PRODS. CO., 500 S. Main St., 

Minn Minneapolis, Nelson & Son, Inc., 4005 West 65th St., Akron, Ohio 44318, Tel: 216-379-2000; Gen'l. Sis. 
612-920-3414 Mgr: G.R. Wertz ..... FSC No. 25472 

Mo Kansas Clty,Harris-HansonCo.,7916PaseoSt.,816- GOODRICH, B.F. SPONGE PRODS., Plant 4, Canal St., Shelton, 
444-~494 Conn., Tel: 203-735-4661, TWX: 203-734-4805; Sis. 

St. Louis, Harris-Hanson Co., 2814 S. Brentwood, Mgr: S. Sixfin ..... FSC No. 56277 
314-647-4350 GOODYEAR AEROSPACE CORP., 1210 Massillon Rd., Akron, 

NJ Cherry Hill, N. Kronstadt Assoc., Inc., 815 Orlando Ohio 44315, Tel: 216-794-2121, TWX:810-431-2080; 
Rd., 609-662-2958 V.P. SIs: W.S. Zeigler 

NM Albuquerque, Williams-Assoc., 420 Washington,S.E, GOPIC DESIGNS CO .. 3679 Voltaire St., San Diego, Calif. 92106, 
505-255-1638 Tel: 714-222-6948; Sis. Mgr: G.O. Pickens ..... 

NY Hartsdale, Component Sis. Corp., 221 E. Hartsdale FSC No. 14401 

NC 

Ave., 914-725-1050 
Rochester, Reed Elctrns" Inc., 2815 Monroe Ave., 

716-473-2767 
Vestal, Reed Elctrns., Inc./ Vestal Pkwy., EOf 607-

748-7391 
Charlotte, J.L. Highsmith & Co., 3733 Monroe Rd., 

704-333-7743 
Ohio Cincinnati r R.O. Whitesell & Assoc., Inc., 1172 W. 

Pa 

Tex 

Va 

Galbraith,513-521-2290 
Cleveland, R.O. Whitesell & Assoc./ Inc., 21139 

Lorain. Ave., 216-333-2585 
Dayton, L.S. Fedotin, 3680 Dorset Dr., 513-275-

9345 
Dayton, R.O. Whitesell & Assoc., Inc., 4133 S. 

Dixie Ave., 513-298-9546 
Glenside, R.L. Wilkinson, Inc" Box 215, 215-424-

8400 
Pittsburgh, R.O. Whitesell & Assoc., Inc., 201 Penn 

Center Blvd" 412-242-0100 
Dallas, Aymond Co., 4340 N. Central Expwy., 214-

827-8043 
Houstoll, Aymond Co., 5010 Carew, 713-666-

1804 
Richmond, J.L. Highsmith & Co., Box 9225, 703-

266-2060 
Wash Seattle, H. Levinson Co., 1211 E. Denny Way, 206-

323-5100 
Wise Milwaukee, EA. Dickinson & Assoc., Inc., 3612 N. 

Green Bay Ave., 414-264-1080 
FOR: Can, Port Credit, Ont" Leonard Elec., Ltd., 1008 

Rangeview Rd., Tel: 274-3454 
• GLOBE PLASTICS, 1342 S. Signal Dr., Pomona, Calif. 91766, 

Tel: (714) NA 3·2747; Sis. Mgr: M. Kramer ........ FSC No. 21071 
.................................................................................................. Pg. 2514 

Ariz PhoeniX, Toward Engrg. Assocs.,4240 E. Clarendon J 

Cal 

Fla 

Ga 

III 

La 

Md 

Tel: 955-3193 
Santa Rosa, Comark Co., 2310 Fourth St., 707-544-

1044 
Sarasota, B. Henry Assocs., 2187 Sunnyside La.,813-

955-4637 
Atlanta, B. Henry Assocs., 84 SHverwood Rd., N.E" 

404-255-0920 
Chicago, H, Halinton Engrg. Assocs., Inc" 6418 N. 

C.entral Ave., 312-763-2131 
Metairie, B. Henry Assocs., 247 Phosphor Ave., 

504-729-6515 
Silver Springs, B. Henry Assocs" 2110 Belvedere 

Blvd., 301-587-0040 
Mass Lowell, Associated Eletrns., Inc., 45 Kirk St., 617-

NY 

NC 

454-4206 
Brooklyn, Verter Sis., 2352 East 66th St., (212) HI 

4-3880 
Charlotte, B. Henry Assocs.,1043 Providence,Rd., 

(704) FR 5-8958 
Ohio Cleveland, Clare Elctrns., 24431 Oak Hill Dr., (216) 

IV 1-5364 

* Tr'ade Name-See Mfr. Listing 

- - - - - - - -Advertisement- - - -.- - - -
Modulators and demodulators for communi
cations·and servo systems. Typical solid state 
unit is a compact assembly of transformers 
with precise balances/diodes with close match
es in dynamic characteristics and tempera
ture sensitivities, pr,ecision resistors and 
capacitors, Special units available on short 
notice for your requirement. 

GORDON, ALAN ENTERPRISES, INC., 5362 N.Cahuenga Blvd.,N. 
Hollywood, Calif. 91601, Tel: 213-985-5500; Sis. Mgr: 
R.R. Low ..... FSC No. 94973 

• GO RODS CORP., 250 Glenwood Ave., Bloomfield, N. J. 07003, 
Tel: 201 ·743·6800; Sis. Mgr: J. D. D~ith ........ FSC No. 95348 
.................................................................................................. Pg. 2725 

Ariz Scottsdale, Engineering Sis. Assoc., Box 544, 602-

Cal 

Colo 

III 

945-5781 
Palo Alto, p. Nurches Co., 999 Commercial St., 

415-326-7842 
Pasadena, p. Nurches Co., 2396 E. Foothi II Blvd., 

213-681-8957 . 
Denver, Waugaman Assocs., Inc., 2785 N. Speer ,303-

255-5000 
Glen Ellyn, Rockford Controls Co., 21 West 181 Hill 

Ave~ 312-469-6016 
Iowa Clarion, Ellinger Sis. Corp., 309 Fourth Ave., S.E., 

515-532-3218 
Md Timonium, Heller Sis. Co., Box 293,301-252-4780 
Mass S. Weymouth, R.F. Duffy Assocs., Inc., 49 Century 

Rd., 617-335-7724 
Mich DetrOit, L.H. Dickelman Co., 13331 Puritan Ave., 

313-273-0806 
Minn Minneapolis, Wenco Sis., Inc., .7128 Morgan Ave., 

Mo 

NJ 

NY 

S.,612-866-3639 
St. Louis, Ellinger Sis. Corp., 4969 Bancroft, 314-

35N027 
Livingston, Murray Co., 25 W. Northfield Rd., 201-

992-0520 
Rochester, M.C. Matthews Co;, Box 612,716-271-

2143 
NC Charlotte, J. Rudisill Assocs,,704-377-6901 
Ohio Cleveland, Rockford Controls OhiO, Inc., 19200 

Pa 
Tex 

Villaview Rd., 216-531-4841 
Dayton, Rockford Controls OhiO, Inc., 2017 Embury 

Pk. Rd.,5!3-274-1911 
Newtown, Murray Co., Box 253, 215-968-2497 
Dallas, R.F. Kimball Co., 5531 Dyer St., 214-361-

6067 
Wash Seattle, H. Levinson Co., 1211 E. Denny Way, 206-

323-5100 
GORE, W.L. & ASSOCS., INC., 555 Paper Mill Rd., Newark, 

Del., Tel: 302-368,0651, TWX: 510-666-0825; Sis. 
Mgr: R.C. Krueger 

eern /1969 



· •. including Federal Supplr Codes (F5C) where available 

GORMAN MACHINE CORP" 480 S. Main St., Randolph, Mass. 
02368, Tel: 617-963-7333, TWX: 710-348-0450; Sis. 
Mgr: H.R. Snider 

GORTON MACHINE CORP., 1122 West 13th St., Racine, Wisc. 
53403, Tel: 414-634-6664, TWX: 910-271-2400; V.P. 
SIs: K.E. Christopherson 

GOSLIN ELEC. & MFG. CO., 2921.W. Olive St., Burbank, Calif. 
91505, Tel: 213-848-0776; Sis. Mgr: A.J. Goslin, 
Jr ...... FSC No. 97432 

GOTHAM AUDIO CORP., 2 West 46th St., New York, N.Y. 10036, 
Tel: (212) CO 5-4111; Sis. Mgr: H.S. Allen, Jr. 

GOULD MARATHON BATTERY CO.,Div. Gould-National Batteries, 
Inc., 931 Vandalia St., St. Paul, Minn. 55114, Tel: 
612-222-4111; V.P. SIs: A.H. McEachron 

GOW-MAC INSTR. CO., 100 Kings Rd., Madison, N.,J. 07940, Tel: 
201-377-3450; Sis. Mgr: R.J. Mathieu 

* GRA LAB electric timers - Dimco-Gray Co. 
GRACE ELCTRNS., INC., 4380 Warner Rd., Cleveland, Ohi044105, 

Tel: 216-341-7950; Sis. Mor: M.B. Grace 
GRACE, W.R. & CO., Davison Chemical Div., 4000 N. Hawthorne 

St., Chattanooga, Tenn. 37406, Tel: 615-698-3461; 
Sis. Coordinator: J. Bowman 

GRADO LABS., INC., 4614 Seventh Ave., Brooklyn, N.Y. 11220, 
Tel: 212-435-5340; Sis. Mgr: I. Wedderburn 

*GRAFACON illput device - Bolt Beranek & Newmall, Illc. 
*GRAFATRAN tra,1slator - Bolt Beranek & Newman,lnc. 
GRAFIX, INC., Box 3296, Albuquerque, N.M. 87110, Tel: 505-

265-6903; SI s. Mg r: G.R. Bu ssey 
GRAFO COLLOIDS CORP., P.O. Box 195, Sharon, Pa. 16146, 

Tel: 412-981-1773; V.P. SIs: W.E. Ford 
*GRAFTRAN programs for upd series - Data Technology, Inc. 
GRALEX INDS., INC .. 28 Di Tomas Ct., Copiague, N.Y.Il726, 

Tel: 516-691-2502; Pres: B. Grand 
GRAND TRAN, INC., P.O. Box 307, ~90 Park St., Coloma, Mich. 

49038, Tel: 616-468-6712; Sis. Mgr: G.V. Retzlaff 
GRAND TRANSFORMERS,I NC .,Beechtree & Marion Sts., Box 188, 

Grand Haven, Mich. 49417, Tel: 616-842-5430; Sis. 
Mgr: G.V. Retzlall 

GRANITE STATE MACHINE CO., INC., 124 Joliette St., Man
chester, N.H. 03102, Tel: 603-627-7804; Sis. Mgr: 
G.R. Allard ..... FSC No. 82005 

GRANT PULLEY & HARDWARE CORP., 525 High St., W. Nyack, 
N.Y. 10994, Tel: (914) EL 8-4400, TWX: 914-358-
3541; Sis. Mgr: J. Del Vecchio ..... FSC No. 83508 

GRANVILLE-PHILLIPS CO., Box 1290, Boulder, GOlD. 80302, Tel: 
303-443-7660; Dir. Mktg: W.A. Ringer 

*GRAPHALLAST bearing - Graphite Metallizing Corp. 
*GRAPHALLOY bearing or elec. brush - Graphite Metallizing 
* GRAPHIC-BLAST mech. etch process - Best Mfg. Co. 
*GRAPHIC CONTROLLER preamplifier - James B. Lansing Sound 
GRAPHIC CONTROLS CORP., Recording Chart Div., 189 Van 

Rensselaer St •• Buffalo, N.Y. 14210 
GRAPHIC SYSTEMS, P.O. Box 398, Yanceyville, N.C. 27379 

• GRAPHITE METALLIZING CORP., 1036 Nepperhan Ave., Yonkers, 
N, Y. 10702, Tel: 914 - 968-8400, TWX: 914-476-2411; Sis. Mgr: 
W. W. Walker ........................................................................ Pg. 1740 

*GRAPHMETEX insulating material - Graphite Metalling Corp. 
*GRAV-A-COUNT counters - Spec Tool Co. 
*GRAV-A-GRAF impact recorder - Spec Tool Co. 
*GRAV-A-SWITCH switches - Spec Tool Co. 
GRAY RADIO CO., INC., 501 Forest Hill Blvd., W. Palm Beach, 

Fla. 33405, Tel: 305-582-2201; Sis. Mgr: G.E. Gray 
GRAY RESEARCH & DEVELOPMENT CO., 150 Park Ave., E. 

Hartford, Conn. 06L08, Tel: 203-289-1507; Sis. Mgr: 
H. Lehrman ..... FSC No. 80129 

• GRAYHILL, INC., 569 Hillgroye Ave., laGrange, III. 60525, Tel: 
312 - 354-1040; Sis. Mg!: L. Erickson ............................ Pg. 2727 

Ala Huntsville, J.L. Highsmith Co., Holiday Ollice Ctr., 

Cal 
Ste.18,205-881-3294 

Los Altos, Nickerson-Gray & Assoc., Inc., 4600 EI 
Camino Real 

Pasadena, F. Huddleston Assocs., 408 S. Rosemead 
Blvd., (213) MU 1-3751 

Colo Denver, R.E. Cathey Co., 200 Garrison St., 303-

Fla 

III 

Ind 

238-1506 
Maitland, Geartner Assocs., Inc., 2101 Mohawk 

Trail, 305-647-4000 
Miami Beach, Geartner Assocs., Inc., 350 Lincoln 

Rd., (305) JE 1-0200 
Hinsdale, Hill & GrayAssocs.,lnc.,2SaltCreek La., 

312-325-4810 
Ft. Wayne, Menze Sis., Inc., 60LO Lower Huntington 

Rd., 219-747-5616 
Iowa Cedar Rapids, Reid Assoc., 526 MNB Bldg., 319-

362-6302 
Mass Wellesley Hills, M. Scott Co., Inc., 20 Walnut St., 

617-235-0102 
Mich Royal Oak, C .B. Jensen & Assocs., 2671l Woodward 

Ave .. 313-399-0900 
Minn St. Paul, Nprthport Engrg., Inc., 2027 Grand Ave., 

Mo 

NM 

NY 

NC 

612-698-3841 
Clayton, L.R. Harry & Assoc., 7603 Forsyth, (314) 

PA 7-6123 
Grandview, L.R. Harry & Assocs., Box 588, (816) 

SO 3-3634 
Albuquerque, Vermillion Co., 3621 Headingly, N.E., 

505-344-9823 
Great Neck, F. Tylinski Co., 338 Northern Blvd., 

516-466-9070 
Ithaca, B. Dean, Inc., 714 W. Clinton St., 607-272-

2187 
Charlotte, J .L. Highsmith Co., 3733 Monroe Rd., 

704-333-7743 
Ohio Dayton, A.H. Baier Co. & AssocoJ 3300 S. Dixie Dr., 

are 

513-298-9897 
Willoughby, A.H. Baier Co. &Assoc., 4399 Industrial 

Pkwy or 212-946-6080 
Porfland, Seatronics, Inc.,6415 Canyon Ct.,503-292-

8887 
________________________ 1 

SEE PAGE 352 TO GET YOUR COPY OF THE RADI()'ELECTRoNIC MAST£R 

Pa Philadelphia, Naudain Assocs., 1032 Suburban Sta. 
Bld90J (215) La 4-3194 

Pittsbilrgh, Covert & Newman Co:, 300 Mt. Lebanon 
Blvd., 412-563-0303 

Tex Ft. Worth, W.P. Fralia Co., 6100 Camp Bowie,(817) 
PE 8-2394 

Va Richmond, J.L. Highsmith Co., 5003 Brook Rd., 703-
266-2060 

Wash Seattle, Seatronics, Inc., 59314th Ave., 5.,206-767-
4330 

FOR: Can, Willowdale, Ont., F. Taylor, Ltd" 12 Howard 
Dr ., 416-222-6924 

GRAYHILL MOLDTRONICS, INC., 707 Rogers St., Downers Grove, 
til. 60515, Tel: 312-968-7000; Sis. Mgr: D.W. Foskett 

GREAT EASTERN METAL PROD. CO., Div. GEMP Mfg. Corp., 
22 Woodworth Ave., Yonkers, N.Y., Tel: 914-476-
7300; Sis. Mgr: L. Weinberg ..... FSC No. 11360 

GREAT LAKES ELEC. MFG. CO., 17 S. Desplaines St., Chicago, 
III. 60606, Tel: (312) AN 3-3565; Gen'l. Mgr: G.A. 
Johnstone 

*GREEN DOT galvanized sheet - Republic Steel Corporation 
* GREENBILT outlet boxes- Equipment & Service Co. 
GREENLEE TOOL CO., 2136-12th St., Rockford, III. 6l101, Tel: 

815-963-4881, TWX: 815-398-0698 ... FSC No. 26289 

• GREENRAY INDS., INC., 840 W. Church Rd., Mechanicsburg, Pa. 
17055, Tel: 717 - 766-0223; Sis. Mgl: S. R. Bisker ........ FSC No. 
16681 ........................................................................ Pgs.ll00,1101 

Ala Huntsville, Beacon Elctrns. Assocs., Inc., 205-536-

Cal 
5065 

Altadena, D. Wagner Assocs.,Box485,213-681-4060 
Burlingame, J.E. Striker Co., 1319 Howard Ave., 

415-342-1425 
Colo Denver, O'Brien Sales Co., 2785 Speer Blvd., 303-

477-4713 
Conn Farmington, Keyco Assocs., Box 357, 203-677-1771 
DC Washington, T. Griffin Co., Ask for ENterprise 1-

Fla 

Ga 

III 

4821 
Ft. Lauderdale, Beacon Eletrns. Assots., Inc., Box 

10m, 305-564-4298 , 
Maitland, Beacon Etetrns. Assocs., Inc., 540 S. 

Maitland Ave., 305-647-3498 
Atlanta, Beacon Elctrns. Assocs., Inc., 2285· Peach

tree Rd., N.E.,404-351-3654 
Lake Zurich, Branum Sis. Co., Box 516,312-438-

2356 
Md Baltimore, T. Griffin Co., Ask for ENterprise9-4821 
Mass Malden, KeycoAssocs., Inc.,551 Broadway,617-321-

Mo 

NJ 

NY 

NC 

2323 
St. LouiS, A. Gliedt Assocs., 10869 Spring Garden 

Dr .. 314-868-7445 
Englewood, Andrews & Andrews, Inc.,44 N, Dean St., 

201-569-8800 
Huntington, Andrews & Andrews, Inc., 140 E. Main 

St .. 516-427-1313 
Syracuse, Andrews & Andrews, Inc., 236 Erie Blvd., 

E., 315-471-8855 
Jamestown, Beacon Eletrns. Assocs., Inc ol Box 503, 

919-454-1919 
Ohio Medina, McShane, 3633 Trails End Dr., 216-725-

Okla 
Pa 
Tex 

4283 
Tulsa, J.A. Green Co., Box 3209, 918-742-4657 
Paoli, T. Griffin Co., 46 Darby Rd., 215-647-1550 
Dallas, J.A. Green Co., Box 47206, 214-631-7450 
Houston, J.A. Green Co., Box 66506, 713-526-2959 

Wash Seattle, Dewar & Assocs., 6361 First Ave., S., 206-
763-2233 

EXP: Pa, Mechanicsburg, Greenray Int'I., 840 W. Church 
Rd .. 717-766-0246 

FOR: Can, Weston, ant., F. Eakin, Ltd.,9 Milvan Dr., 416-
741-7485 

* GREER locknuts - Kaynar Mfg. Co., Inc. 
GREMAR, INC., 10 Micro Dr., Woburn, Mass. 01801, Tel: 617-

729-8950, TWX: 710-393-1235; Sis. Mgr: D.F. 
Keohane ..... FSC No. 91737 

*GRENADIER loudspeakers - Empire Scientific Corp. 
*GREPHIK numeric & alphanumeric display - Penn Keystone Corp 
GRIES REPRODUCER CO., Div. Coats & Clark, Inc., 162 Beech

wood AveoJ New Rocbelle, N.Y. 10801, Tel:914-633-
8600, TWX: 914-235-2188; Sis. Mgr: C.L. Chase 
..... FSC No. 26365 

GRIEVE CORP., 1350 N. Elston Ave., Chicago, til. 60622, Tel: 
(312) BR 8-3400; Sis. Mgr: P.J. Calabrese 

GRIFFITH PLASTICS PRODS. CO" Nobex Div., L027 California 
Dr., Burlingame, Calif. 94010 

• GRIGSBY-BARTON, INC., 107 N. Hickory St., ArlinllDn Hgts., III. 
60006, Tel: 312 - 392-5900; Sis. Mg!: R. J. Grigsby .... Pg. 2242 

Cal Los Angeles, W.S. Harmon Co., 6118 Venice Blvd., 

III 

(213) WE 7-1460 
Palo Alto, TesteD, 941 Charleston Rd.,415-326-5320 
Chicago, Lincoln & Hodges, 5815 N. Lincoln Ave., 

312-561-8440 . 
Kans Mission, Mesa, Inc., 5460 Buena Vista Dr., (913) 

CO 2-6565 
Mass SommerVille, N.E.A.R., Inc., 99 Highland Ave,,(6171 

PR 6-2262 
Mich Bloomfield Hills, R.C. Dakin Co.,1520N.Woodward, 

NJ 

NY 

NC 
Pa 

(313) MI 7-2262 
Mountain Lakes, Components for Elctrns.,60 Midvale 

Rd., (2011 DE 4-2921 
Rochester, R.P. Kennedy Co., 15 Warrington Dr., 

716-271-6322 
'Raleigh, A.B. Andrews, Box 2627, 919-833-5565 
Wyncote, Cooper-Clement Assoc., 835 Glenside 

(215) LI 8-5450 
Tex Garland, Whiteside Sis., Box 22, 214-276-8382 
Wash Seattle, Testco, Boeing Field, 206-762-8220 

* GRILLE CLOTH sound transmissable-Acoustone Corp. 
*GRIPLET CONNECTOR terminal - Berg Electronics,lnc. 
* GRIPLOCK one-hand clamping !(Jol- Channellock, Inc. 

GOR-GUA 

*GRIPON magnet wire; polyurethane with friction surface w 

Hudson Wire Company 
* GRIPRING rings-Waldes Kohinoor, Inc. 

"l.t~iti.1lELLlil~~~;_'1~;h ~a;dl~; ~~rtwell Corp. 
* GRISWOLD splicers- Neumade Prods. Corp. 
* GRITCHOTH abrasive sanding fabric-Aveo Bay State Abra

sives Div. 
GROEND~K MFG. CO., INC., P.O. Box 278, Buchanan, Va. 24066, 

Sis. Mgr: H.J. McMillan 
*GROMMET STRIP strip grommeting - Electrovert,lnc. 
*GROMSTRIPS continuous length u-channels - ICO/RALLY 
GROOV-PIN CORP., 1125 Hendricks Causeway, Ridgefield, N.J. 

07657, Tel: 201-945-6780, TWX: 710-992-8963; Sis. 
Mgr: V.J. Mano ..... FSC No. 73957 

*GROUNDOMETER electrical instruments - Beckman Instruments 
*GROVER cameras - Burke & James 
GRUENBERG ELECTRIC CO.,INC.,585Commercial Ave., Garden 

City, N.Y. 11530, Tel: (516) PI 1-4180 Pres: A.T. 
Gruenberg, Jr ...... FSC No. 26507 

* GRUV-TOP pilots - Black & Decker Mfg. Co. 
* GRUVE-MATE diamond styli-Aldshir Mfg. Co., Inc. 
*GUARDETTE motor overload protectors - General Electric Co. 
• GUARDIAN CALIFORNIA, 5755 Camille Ave., Culver City, Calif. 

90230, Tel: 213 - 870-4642, TWX: 910-343-6464; Sis. Mgr: 
J. Winkler ................................................................................ Pg. 1039 

Cal Palo Alto, O'Donnell Assocs .. 1915 B EI Camino Real, 
415-327-9260 

Torrance. O'Donnell Assocs .. 18053Grensilaw Blvd .. 
213-323-9243 

Colo Denver, D.E. Bond Assocs., 2149 S. Clermont, 303-
756-1234 

Conn Newtown. Sales Enoro. Co .. Taunton Hill Rd .. 203-

Fla 

Ga 

Haw 

III . 
Ind 

426-4434 
Winter Park, Steele Tech. Sis .. 2L06 Woodcrest Dr .. 

305-1>47-1304 
Atlanta, R.A. Chalmers, Inc., 2499 Mercedes Dr .. 

N.E .. 404-633-6325 
Honolulu, G. Piety Factors, Inc., Box 2903, Tel: 837-

185 
Addison. F.A. Nitti. 222 Haddon St .. Tel: 235-7098 
Chicago. Guardian Elec. Co .. 1550 W. Carroll Ave .. 

312-243-1100 
Chicago. A.J. Steere, 9119 S. Claremont Ave., BE 

8-4070 
Ft. Wayne, B.F. Homsher Co., 418 E. Berry St., 

219-432-1164 
Ft. Wayne, Needler Sis. Co .. Box 2407, Sta. C, 219-

744-5226 
Indianaoolis. Needler Sis. Co .. Box 88153, Mapleton 

Sta .. 317-255-8056 
Kans Prairie Village, Thunderbird Engrg. Sis. & Servs. 

Md 

Inc., 4014 A West 95th St .• 913-642-7220 
Wichita, Thunderbird Engrg. SLS.& Servs.,lnc., 7707 

E. Osie, 316-684-3941 
Towsen. McCourt Co .. Inc., 28 W. Pennsylvania 

Ave., 301-823-3455 
Mass W. Concord. Sales Engrg. Co .. Biker Ave., Tel: 

Mo 

NY 

369-3943 
Hazelwood, Thunderbird Engrg. Sis. & Serv .• lnc., 

-400 Brooks Dr .. 314-731-4343 
Rochester, Elcom Sis .. 907 Monroe Ave., 716-385-

1400 

~hio ~ii~;,~~~~r~gt~;1.v .~~:~?f: J~~: Jg:3~6~2866-3640 
Pa 

Tex 

Delmont, T. Laslo, 411 Manor Rd., 412-478-5704 
DOYlestown, L.G. Russo, Box 530. 215-358-5333 
Dallas, W. Reese Assocs., 3543 Rio Grande Cir., 

214-339-4280 
Wash Seattle, R.K. SqUibb, Inc., 655 N.E. Northlake PI., 

206-632-4450 
• GUARDIAN ELEC. MFG. CO., 1550 W. Carroll Ave., Chicago, III. 

80607, Tel: 312·243-1100, TWX: 910-221-5073; Sis. Mgr: 
G. G. Rowell ........................................................................ Pg. 2243 

Cal Culver City, Guardian Elec. Mfg. Co. of Calif., 5755 
Camille Ave., 213-870-4642 

Palo Alto, O'Donnell Assocs., 1955 B EI Camino 
Real,415-327-9260 

Torrance, O'Donnell Assocs., 18053 Crenshaw Blvd., 
213-323-9243 

Colo Denver, D.E. Bond Assocs., 2149 S. Clermont St., 

Fla 

Ga 
" 
Haw 

III 

Ind 

303-756-1234 
Ft. Lauderdale, Steele Tech. Sis., 320 Southwest 75th 

Terr., 305-587-9454 
Winter Pk., Steele Tech. Sis., 2106 Woodcrest Dr., 

305-647-1304 
Atlanta, Chalmers, Inc., Box 29924, 404-633-6325 
Atlanta, H.L. Macon & Co., Box 19971, Sta. "NII, 

404-355-5282 
Honolulu, G. Piety Factors, Inc., 160 Mokauea St., 

T.el: 837-185 
Chicago, Guardian Elec. Mfg. Co., 1550 W. Carroll 

Ave .. 312-243-1l00 
Ft. Wayne, B.F. Homsher Co., 418 E. Berry St., 

219-432-1l64 
Ft. Wayne, Needler Sis. Co., Box 2407, Sta. C, 219-

744-5226 
Indianapolis, Needler Sis. Co., Mapleton Sta., Box 

88153, 317 -255-8056 
Kans Prairie Village, Thunderbird Tech.Sls.,4014AWest 

Md 

95th St., 913-642-7220 
Wichita, Thunderbird Tech. Sis., 7707 E. Osie, 316-

684-3941 
Baltimore, McCourt Co., Inc., 28 W. Pennsylvania· 

Ave oJ 301-823-3455 
Mass W. Concord, Sales Engrg. Co., Baker Ave., 617-369-

3943 
Mich DetrOit, A. Steere, 600 Michigan Bldg.,313-963-1913 
Min. Minneapolis, F.A. Nitti, 324 South 4th St., 612-339-

5878 

3035 



GUA-HAM 

Mo 

NM 

NY 

Hazelwood, Thunderbird Tech. Sis., 400 Brooks Dr ., 
314-731-4343 . 

~lb'i4~~~ D.E.Bond Assocs., Box 11331, 505::-

Binghamton, Elcom Sis., Box 134, Southview Sto., 
601-123-9270 

Massapequa, J.F. Coughl·in Assocs., Box 281, 516-
799-7743 

Rochester, Elcom Sis., Box 9112, 116-385-1460 
lMlitesboro, Elcom Sis., Box 38, 315-732-6445 

Ohio Miamisburg, W.C. Schmidt, Box 105,513-298-4451 
" Richmond Hgts., W. Rowell, Jr:, Box 43062, 2lE 

Pa 

Tex 

247-6011 
Delmont, T; Laslo, 411 Manor Rd., 412-478-5704 
Doylestown, l.G. Russo, Box 530, 215-348-5333 
Dallas, W. Reese Assocs., 3543 Rio Grande Cir., 

214-339-4280 
Houston, W. Reese Assocs., 2460 W. Loop, S., (713) 

NA 1-3134 
Wash Seattle, RJ.<. $Quibb, Inc., 655 N.E. Northlake PI., 

206-632-2450 
Wisc Milwaukee, F. NIUi, 2340 W.WellsSt.,414-933-1975 
EXP: NY, New York, C. llob & Co., Inc., 245 Park Ave., 

212-986-1900 . 
NY, WoodSide, Lyusa Trading Co., Inc., p.O. Box 

463, 212-898-2212 . 
FOR: Can, Willowdale, Ont., A.C. Simmonds & Sons, Ltd., 

285 Yorkland Blvd., 416-445-9111 
GUBELMAN CHART DIV., Nashua Corp., 100 E. Kinney St., 

Newark, N.J., Tel: 201-642-5910; Sis. Mgr: C.J. 
GUDEBROD BROS. SILK CO., INC., Electronics & EXII. Div., 

225 West 34th St., New. York, N.Y .10001, Tel: (212) 
LA 4-5858; Gen'l. Mgr: J. Bacsak 

• GUDEMAN DIV •• Gullan Inds •• Inc •• 340 W. Huron St •• Chicago. 
III. 80810. Tel: 312 • 337·7400. TWX: 910·221-3883; Sis. M .... 
J. J. LoV.cchID ........ FSC No. 72928 .......................... PIS. 666. 667 

Ariz Phoenix. Hecht-Henschen &Assocs •• 2435E.Univer-

Cal 
sity Dr., 602-215-4411 

Alhambra. Riedel. M.W. Co., 2115 W. Valley Blvd •• 
213-263-7694 

San Carlos, Capacitor Sis., Inc •• 815 Cherry St •• 
415-593-8201 

San Carlos. Melchior Assocs .• 820-B Cherry St .. 
415-591-7383 

Colo Denver. Sol Assocs., Box 15096,303-238-1807 
Fla Orlando, W.R. Lehman C.o., 1010 Executive Center 

Ga 

III 

Ind 

Dr •• 305-841-4CJ01 
Winter Park, Kirkwood Assocs., 945 Orange Ave., 

305-645-2220 
Atlanta. Bostick & Assocs" Box 26378. 464-252-

1958 
Oak Park, Wasson-Gallagher Co •• 1024 North Blvd., 

(3I2l CO 1-7517 
Indianapolis. Technical Reps. Co •• /1000 Meadows 

Dr •• 317-546-4967 
Iowa Cedar Rapids. J.R. Sales Engrg. Co •• 3550 CaUage 

Md 
Grove Ave •• S.E., 319-365-5259 

Bethesda, W. Mount Co., 7735 Old Georgetown Rd •• 
301-657-9312 

Mass Bedford. Underwood Sales Corp., 32 Shawsheen 
Plaza. 617-275-0180 

Waban, QRC Co .. 1643 Beacon St. 
Mich Grand Rapids, Elko Sis. Corp., 3119 Midland Dr •• S. 

E •• 616-949-1451 
Grosse Point Woods. Elko Sis. Corp •• 970N.Qxford, 

313-884-7893 
Pleasant Ridge. L.T. Martensen Co •• 116 Ridge Rd. 

313-543-3633 
Minn St. Paul. Cullen & Assocs .• 1595 Selby Ave., 613-646-

Mo 

NJ 

NY 

NC 

7371 
Kansas City. Burton. R.R. Sales Co •• 1016Baltimore 

Ave .. 816-471-2850 
Mountainside. J. Stypa. 1031 Sunny Slope Dr., (20I) 

AD 3-4562 
Liverpool. George Corp., 215 Fairmount. 315-457-

1188 
New York, Glass. Ed Assocs •• 250 West 57th St •• 

JU 6-8446 
Rochester, J.L. Semple Assocs., 21 Edgewater La •• 

116-342-1413 
Winston-Salem, C. Dula Assocs •• lnc .• 3389NoUing

ham Rd., (919) PA 3-4205 . 
Ohio Cincinnati. Components. Inc •• 11820 Knollsprings 

Pa 
Tex 
Wash 

513-721-2997 
Cleveland. Components. Inc •• 7461 N. Linden La •• 

2i6-842-2737 
Dayton. R.G. Siff Assocs •• lnc •• 22 Oxford St •• 

(513) CR 8-4779 
Lockland. A.C. Wahl & Assocs •• 135 Williams Ave •• 

513-821-3270 
Philadelphia, D. Ginden, 100/10 Jeans St. 
Dalias. Techno Assocs., Box 20544, 214-357-9213 
Seattle, Electronic Sales Corp •• 5600 California 

Ave •• 5., 206-932-0330 . 
FOR: Can, Montreal, Que •• Hooker, S.C. (Canada. LtdJ 

144 Ronald Dr., 514-488-9114 

GUIDE INDS., INC .. 11855 Wicks St •• Sun Valley, Calif. 91352. 
Tel: 213-767-2610; TWX: 910-498-2707; Sis. Mgr: 
R.H. Donaldson .... :FSC No. 17480 

*GUIDE"lINED metallic tubing - Republic Steel 'Corporation 
* GUIDE-o-MA TIC guidance Sys. - Barrett Elctrns. Corp. 
GUIDLINE INSTRS., LTD., Box 99. Smiths Falls. Onto Can •• Tel: 

613-263-3000. TWX: 610-561-1681 
GUILLEMIN NETWORKS--See E G & G Inc. 
GULF AEROSPACE CORP .,5446 Alder. Houston. Tex. 77036, Tel: 

713-666-4884; Sis. Mgr: R,o. McMillan. Jr ...... 
FSC No. 17475 

*GULPER sorption pumps - Hughes Aircraft Company ------------------------1 3036 

MANUFACTURERS· SALES OFFICES • TRADE NAMES ••• ------------------------1 GULTON INDS., INC., Data Systems Div., 15000 Central, E., *GYROFIN ship stabilization - Sperry Rand Corp. 
Albuquerque, N.M. 87112, Tel: 505-299-7601. TWX: *GYRDPILOT auto. ship steering ~ Sperry Rand Corp. 
910-989-1669; Sis. Mgr: K.A. Davenport * GYROPOISE turntable- Stanton MagnetiCS, Inc, •. 

GULTON INDS., INC., Engineered Magnetics Div.,13041 Cerise GYROTRONICS, INC., 3500 Sunset Ave., Asbury Pk., N.J. 07112, 
Ave., Hawthorne. Calif. 90250, Tel: 213-679-0111, Tel: 201-988-0408; Gen'l. Mgr: C. Coppola 

, lWX: 910-325-6208; Sis. Mgr: L.P. Wilton .... ; * H-ZONE high temp. wire-Cerro ,Wire & Cable Co. 
FSC N~. 06509 HB ENGRG. CORP., 1101 RipleY·St., Silver Spring. Md. 20910. 

GULTON INDS., INC., Instrumentation Div., Metuchen, N.J.08840, Tel: 301-589-0670; Sis. Mgr: H. Baker 
Tel: 201-548-2800. TWX: 710-998-0592; FSC 90634 H-B INSTR. CO •• American&BristoISts.,Phiiadelphia.Pa.19146, 

GULTON INDS., INC.,lnstrumentation Div.-West,l644lMliUier Tel: (215) DA 9-9125; Sis. Mgr::C.G. Rovetan ..... 
Ave., Costa Mesa. Calif. 92627, Tel: 114-642"2460, FSC No. 26659 
TWX: 910-596-1352; Sts. Mgr: J.C. Prebicin *H.C. BONE BLACK solid carburizer - Houghton & Co • 

• GULTON INDS., INC.;Micraceramics DiY., Metuchen, N. J. 08840, H H CONTROLS CO., INC., 16 Frost St., Arlington, Mass. 02174. 
Tel: 20f - 548-2880, TWX: 710·998-0592; Sis. M .... G. Wolhr Tel: 617-272-3298; Sis. Mgr: G. Armstrong 
............ ; ................................................. pp.668. 1294, 1295, 2824 * HGX mercury decontaminent-Acton Assocs. . 

Ala Huntsville. Bostick & Assoc •• Box 4165, 205-881- • H & H TOROIDAL WINDING CD., 1410 Chardon Rd., EUClid, Ohio 
3677 44117, Tel: 218 - 488-0744; SIs. M .... K. H Hoffman ...... Pg. 735 

Ariz Phoenix, Hecht-Henschen & Assoc •• Box 21166,602- Mass Acton. Neeco. 100 Main St., 617,263-7566 
275-4411 HJS ENGRG. CO., P.O. Box 96, Park Ridge, III. 60068. Tel: 312-

Cal Alhambra. M.W. Riedel Co., 2215 W. Valley Blvd. 775-6741; Sis. Mgr: F.Moraine . 
Los Angeles. EI-Com Sis. Co •• 3600 Motor Ave.. * H & K electronic tube - Heintz & Kaufman, Ltd. 

213-870-4707 . H.I<. METALCRAFT MFG. CO •• 35 Industrial Rd., Lodi, N.J. 07644, 
Los Angeles. M.A.StolaroffCo.,lnc •• 1I622 N.Salusen Tel: 201-471-7770. TWX: 710-484-4884; Sis. Mgr:S. 

Ave., 213-295-7781 p. Hull 
San Carlos. Melchior Assoc .• 820B Cherry St.. * HKP wire cutters- Porter, H.I<., Inc. 

415-591-7383 HLC MFG. CO.,INC., 700 Davisville Rd •• Willow Grove. Pa. 19090. 
San Mateo. J. Pyle Co.,1611 Borel PI.,415-349-1266 Tel: 215-657-1100; Sis. Mgr: R.W. DeMoU 

Colo Denver, G. Baker, 2765 S. Colorado Blvd •• 303-757- *H LT stressed panel fastener - Tridair Industries 

Fla 

Ga 
iii 

Ind 

3462 HMW ENTERPRISES, INC., 15 Walnut St., Steelton, Pa. 17113, 
Denver. SoL Assocs •• Box 15096. 303-238-1807 Tel: 717-939-9313; Sis. Mor: H.M. Wutz 
Orlando, W.R. Lehmann Co., Box 20275. 305-841- HPL JERSEY CO., Div. HPL Inds., Inc., 1087 Globe Ave •• Moun-

4CJOI tainside, N.J. 07092, Tel: 201-233-3100; Sis. Mgr: 
TartJpa, F.C. Nickerson,45l3S.CamersonAve.,813- J. Yasenka 

633-4321 ", H-P-M DIV., Koehrlng Co., .Marion Rd., MI. Gi lead. Ohio 43338 • 
Winter Pk .• Kirkwood & As~.c., 935 Orange Ave.. Tel: 419-946-0222; Sis. Mgr: T .G.Bishop; FSC29975 

305-645-2220" * HPRF lIigh pressure ripple filter-Aut.-Control Labs. . 
Decatur, F.C. Nickerson. Box 33185. 404-377-1575 HRB-SINGER, INC., Science Pk •• Box 60, State College, Pa. 16801. 
Chicago. J.G. Twist & Co •• 5222 W. Diversey Ave., Tel: 814-238-4311, TWX: 510-691-2610; Mktg. Mgr: 

312-777-2250 F.J. Soriero 
Oak Park, Wasson-Gallagher. 1024 N. Boulevard, H & 5 WIRE CUTTING SERVICE, INC., 42 East 12th St •• New 

312-261-7517 York. 10003, Tel: (212) OR 4-2966; Sis. Mgr: 
Indianapolis, Technical Rep. Co •• /IOOOMeadowsDr.. A. Mignone 

317-546-4967 *HSK rectifier stack - Semikron International. Inc. 
Mislawaka, C. Given. 921 East 3rd St.,219-255-6439 * HT -1000 carbon dioxide economizer - Hafstrom Tech. Prods. 

Iowa Cedar Rapids, J.R. Sales Engrg.,3550CottageGrove HACKENSACK CABLE CORP •• 110 Orchard St., Hackensack, 
Ave., 319-365-5259 N.J. 07602, Tel: 201-487-1100; Sis. Mgr:A.F.BradY. 

Md Bethesda. W. Mount Co .. 7735 Old Georgetown Rd., Jr ... _ FSC No. 72954 
301-657-9312 HACKER, WILLIAM J. & CO., INC •• Box 646. W. Caldwell. N.J. 

Towson. McCourt Co •• 610 Washington Ave .• 301- 07006. Tel: 201-226-8450; Sis. Mgr: W. Bilik 
657-9312 HADDON TOOL & MFG. CO •• Div. Lehigh Valley Inds .• lnc •• 

Mass Bedford. Underwood Sis., 32 Shawsheen Plaza. 617- Camden & Bethel Aves •• Pennsauken, N.J. 08110 
275-0780 HADLOCK & TEMTE,INC., 3332 W. Franklin Blvd .. Chicago, III: 

Needham Hgts., Tesco.lnc •• Box 201. 611-275-0780 60624, Tel: (312) SA 2-4200; Sis. Mor: J.E. Digan 
Newton. QRC Co •• l34 Upland Rd •• 617-332-9600 

Mich Grand Rapids, Elko Sis. Corp., 3119 Midland Ave •• 
616-949-1451 

Pleasant Ridge. Martenson Co., 116 Ridge Ild •• 313-
543-3633 

Minn St. Paul.H.A.Cuilen&Ass.oc •• 1595SelbyAve •• 612-
646-7371 

Mo 

NM 

NY 

NC 

St. Paul. E. Melius & Assoc., 3758 N. Dunlap St., 
612-488-7293 

St. Paul. Wagner Compo Consultants, 4525, Snelling 
Ave., 612-698-0331 

Kansas City. R.R. Burton Sis. Co •• 1016 Baltimore 
Ave •• 816-471-2850 

Overland. Technical Mktg.Assoc.,2050Woodson Rd •• 
314-427-3600 

Albuquerque. R. Reeder. 15000 Central Ave., 505-
299-7601 

New York. E. Glass Assocs •• 250 West 57th St •• 
212-586-8440 

Rochester. Reed Elctrns •• 2815 Monroe Ave •• 716-
473-2767 

Rochester. J.L. Semple. 21 Edgewater La.,716-342-
1413 

Charlotte. F.C. Nickerson, 4332 University Ave •• 
704-525-2682 

Winston-Salem. Dula Assocs •• 1402 E. Morehead St., 
919-723-4205 

Ohio Cincinnati. A.C. Wabl & Assocs •• Inc ••.. Box 15220. 

Pa . 
Tex .. 

513-821-3270 
Cleveland, Components. Inc., 7461 N. Linden La., 

216-842-2737 
Dayton. R.G. Siff & Assocs •• 22 Oxford Ave •• 216-

942-0601 
Wickliffe. W.J. Brauer & Assoc •• 2CJ029 Euclid Ave •• 

216-942-0601 
Ardmore, W.I<. Metz, Box 309. 215-649-3966 
Jenkintown. Warren Mount Co •• Fox Pavilion Bldg., 

215-886-0383 
Dallas. Allied Comps •• Box 38009. 214-348-6660 
Dalias. Techno Assocs., Box 20544. 214-357-9213 

Wash Seaule. Electronic Sales Corp., 5600 California St •• 
206-932-0330 

GULTON INDS., INC., Research & Development Div., Metuchen. 
N.J. 08840, Tel: 201-545-2800, TWX: 710-998-0592; 
Dir. Sis: W. Ryder 

GUNNAR lo.ABS., INC., 5803 14th St., E., Brandenton. Fla. 33505. 
Tel: 813-755-2342 

GURLEY, W. & L.E .. Teledyne Co., 514 Fulton St •• Troy. N.Y. 
. 12181, Tel: 518-272-6300 

*GUY-GRIP dead-end antenna fitling - Preformed Line Prods. 
GWILLIAM CO., 342 Furman St., Brooklyn, N.Y.11201, Tel: (212) 

. MA 4-2644; Sis. Mgr: J.V.Cinque ..... FSC No. 26635 
'GYRA ELCTRNS. CORP •• P.O. Box 184, La Grange. III. 6O~5 
*GYRATHERM hotplate & stirrer - Will Scientific. Inc. 
GYREX, INC., 38 Irving PI •• Garfield, N.J. 07026. Tel: 201-773-

2233; Sis. Mgr: G. Merker ..... FSC No. 30306 
*GYRO FLUX GATE remote indicating compass SYS. - Bendix 

• Trade Name-Bee Mfr. IAsHng 

• HADRON, INC., 300 Shames Dr., Westbury, N. Y. 11590, Tel: 
518·334-4402; Sis. Mar: R. W. Forestieri .................... Pt:. 1676 

HAFSTROM TECH. PRODS., INC., 11616 Santa Fe St., San Diego, 
Calif. 92109, Tel: 714-274-8822, TWX: 714-277-3194; 
Sis. Mgr: J.R. Hafstrom 

HAKE PRODS., INC .. 6152 Wasigo Dr •• Cincinnati, Ohio 45230. 
Tel: 513-231-4650; Sis. Mgr: E.c. Hake 

HALEDY ELCTRNS. CO., 99 Wall St., New York. N.Y .10005, Ter: 
(212) WH 3-3140; Sis. Mgr: S. Gold 

*HALF MILE HAILER elect. megaphone-Chamberlain Mfg. Corp. 
*HALF PINT relay - Hi-G. Inc. . 
HALLIKAINEN I NSTRS., 750 National Ct., Richmond,Calif. 94804. 

Tel: 415-233-2010; Sis. Mgr: E.F. Schimbor 
HALLMARK STANDARDS, INC., 145 Library La •• Mamaroneck. 

N.Y. 10543. Tel: 914-698-81160, TWX: 710-566-1101; 
Mktg. Mgr: E. Nemeroff ..... FSC No. 23125 

* HALLOWELL shop equip. & shelving-Columbia-Hallowell 
*HALLTRON hall effect devices - Ohio Semitro.,ics.I"C. 
HALM INSTR. CO., INC., Glen Head Rd., Glen Head. N.Y. 11545, 

Te" (516) OR 6-6700; Gen'l. Sis. Mgr: D. Schanck 
HALMAR ELCTRNS., INC., 1544 W. Mound St •• Columbus. OhiO, 

Tel: 614-276-5265; Sis. Mgr: D.W. Yauch 
*HALTATA test equip.-environmental-servo - Muirhead Instru •• 
HAM KITS, Box 175, Cranfrod. N.J. 07016, Tel: (20D BR 6-8161; 

Sis. Mgr: J. Higgins 
HAMAMATSU TV CO. LTD., 1126Ichino-Cho. Hamamatsu City. 

Shizuoka Pref, Japan, Tel: 0534-34-3311; Sis. Mgr: 
M. Fujita 

HAMILTON ELCTRNS. CORP., 2726 W. PraU Ave •• Chicago. III •• 
Tel: 312-274-6373 

HAMILTON HALL RESISTOR CORP .,227 N. Water St., Milwaukee, 
Wisc. 53202, Tel: 414-273-61160; Sis. Mgr: K.Degnan 
..... FSC No. 07675 

HAMILTON INDS., P.O. Box 504. Winter Haven. Fla. 33880. Tel: 
813-293-1058; Sis. Mgr: W.H. Hamilton. Jr. 

HAMIL TON PRECISION METALS, Div. Hamilton Watch Co •• 
Lancaster. Pa., Tel: 717-394-7161, TWX: 717-560-
4417; Sis. Mgr: R.L. Griffith 

HAMILTON WATCH CO.,Lancaster,Pa.17604, Tel: 717-394-7161, 
TWX: 717-560-4446; Pres: R.J. Blakinger 

*HAMI'rERGE ultrasonic cleaner - Harry Miller Corp. 
• HAMUN, INC., 670 Lake St., Lake Mills, Wisc. 53551, Tel: 414· 

648-2361; TWX: 910·260·3740; V.P. Mktg: R. T. Armantrout 
........ FSC No. 12617 ................................................ PIS. 2728·2730 

Ala Montgomery, S.K. Wallace Assoc •• 1871 Grove Hill 
. La •• 205-262-2011 . 

Cal' Los Angeles. C. Holmes Co •• 107 North Ave •• 64, 
213-256-2255 

Palo Alto. Testco Sales. Inc •• 941 Charleston Rd •• 
415-326-5320 

Colo Denver. Electronic Comps.Sls •• Box22011.303-771-
6200 

Conn Berlin. White Sis, Co •• Box 122.203-224-0423 
• Greenwich, Hammond Assoc •• 34 Lincoln Ave., 203-

661-9410 . 
Fla Lltz. 5.1<. Wallace Assoc .• Box 67, 813-949-1817 

eemll969 



.•. including Federal Supply Codes (FSC) where available 

Ga 

III 

Ind 
Iowa 

Miami, S.K. Wallace Assoc., 3115 Northwest 81st 
T err., 305-691-1654 

Atlanta, S.K. Wallace Assoc., 715 Flamingo Dr., 
404-753-8463 

Chicago, Lincoln t Hodges Assoc., 5875 N. Lincoln 
Ave., 312-561-8440 

Ft. Wayne, G & H Sis., Box 2268, 219-174-3072 
Marion, Thomas & Modrcin Assoc" 890 17th Ave., 

319-377-6261 
Kans Shawnee Mission, Thomas & Modrcin, Box 189, 

Md 
913-432-2131 

Kensington, W.F. Satterthwaite, Box 51, 301-942 
1700 

Mass Needham, White Sis. Co., 20 Chestnut St., 617-
444-3676 

Mich Grand Rapids, Reichold Assoc., 14 Weston Sl.t 
S.E" 616-459-4445 

Minn Minneapolis, R J Sales & Engrg., 7100 S. France 

Mo 

NM 

NY 

NC 

Ave" 612-922-1425 
Hazelwood, Thomas & Modrcin, Box 545, 314-838-

6446 
Albuquerque, Electronic Compo Sis., 209 San Pablo, 

S.E., 505-256-3663 
Fayettevi lie, R.P. Kennedy Co., Box 54, 315-631-9531 
Hyde Park, R,P. Kennedy Co., Greentree Dr., N., 

914-411-4430 
Rochester, R.P. Kennedy Co., Inc., Box 8417, 716-

271-6322 
Kernersville, S.I<,. Wallace Assoc., Box 526, 919-

993-3993 
Matthews, S.K. Wallace Assoc., Box 215, 104-841-

9262 
Ohio CinCinnati, G & H Sis., Box 31416, 513-161-6185 

Pa 

Novelty, G & H Sis., 13690 Fox Hill Dr., 216-338-
U22 

Lansdowne, W.F. Satterthwaite, Box 191, ZlS-6Z3-
5100 

Monroeville, Nebco Assocs., 1974 Gregory Ave., 
412-824-2111 

Tenn Memphis, S.K. Wallace Assoc., 5960 BrierdaleCove, 

Tex 

Utah 

901-682-2281 
Oallas, Allied Camps., I nc., Box 38009, 214-348-6660 
Houston, Allied Comps., Inc., 6400 W. Park, 713-

182-5406 
Salt Lake Ctiy, Electronic Components Sales, Box 

2066,801-218-6044 
Wash Seattle, Testco Sa[es, Inc., Boeing Field, Rm. 114, 

206-162-8220 
WVa Charleston, Nebco Assocs.,.:tH Spotswood Ct., 304-

344-1111 
Wise Milwaukee, F.C. Du Bois & Assoc., 2364 North 111th 

St" 414-114-3100 
HAMMAR LUND MFG. CO., Sub. Electronic Assistance Corp., 13-

88 Hammarlund Dr., Mars Hill, N.C. 28154, Tel: 
704-689-54U, TWX: 510-935-3553 ..... FSC 13035 

HAMMEL, RIGlANDER & CO., INC., 435 Hudson St., Village Sta., 
New York, N.Y. 10014, Tel: 212-989-1950; Sis. Mgr: 
E.J. Renz 

* HAMMERBITS masonry drills - Tilden Tool Mfg. Co., Inc. 
HAMMOND MFG. CO., LTD., 394 Edinburgh Rd., N., Guelph, 

Ont., Can., Tel: 519-822-2960; Sis. Mgr: G.L. Poulter 
HAMPDEN MFG. CO" INC., P.O. Box 10, Thompsonville, Conn., 

Tel: 203-745-0301; Sls.Mgr: C.C. Day 
HANDI-PAC insulating tape - Brady W. H. Co. 
* HANDY-BINS parts bins - Corrugated Paper Prods., Inc. 
*HANDY FLUX brazing fluxes - Handy & Harman 
HANDY & HARMAN,850 Third Ave., New York, N.Y. 10022, Tel: 

212-152-3400, TWX: 212-861-4894; Sis. Mgr: R.E. 
Burke 

* HANDY TOTES tote bins - Corrugated Paper Prods., Inc. 
*HANDY LAB prepacked devices - Motorola Semiconductor 
HANSCOM, H.F. CO., INC., 225 Chapman St., Providence, R.I., 

Tel: 401-941-1456; 515. Mgr: H.F. Hanscom 
HANSEN MFG. CO., INC., P.O. Box 23, Princeton,lnd., Tel: 812-

385-3415; 515. Mgr: A.F. Bridger 
HARCO lABS., INC., 186 Cedar St., Branford, Conn. 06405, Tel: 

203-488-8371; 515. Mgr: M.A. Porto 
HARDER, DONALD C. CO., INC., 2580 "K" St., San Diego, Calif. 

92102, Tel: 714-239-8021; 515. Mgr: l.L. LaZelle 
..... FSC No. 99153 

HARDMAN, INCORPORATED, 600 Cortland St., Belleville, N.J. 
07109, Tel: 201-151-3000; 515. Mgr: R.E. O'Neill 

*HARLIE transistor radiOS - Trans-Aire ElectroniCS, Inc. 
HARMON LICHTENSTEIN & CO., 26 Broadway, New York, N.Y. 

10004, Sis. Mgr: R.B. Harmon 
*HAROSYN brush less synchros - Harowe Servo Controls, Inc. 
• HAROWE SERVO CONTROLS, INC., 48 Westtown Rd., West 

Chester, Pa. 19380, Tei: 215 - 692·2700, TWX: 510-663·0335 
Mktg. Dir: W. J. Cuff ............. ................... . ........ Pgs. 1741,2667 

Ariz Phoenix. Southwest elm Engr., [nc., 8341 North 

Cal 
1th St., 602-944-1521 

HoHywood, Westaironics, Inc., 1800 N. High[and 
Ave., 213-466-6201 

Los Altos, Marketek, Inc., One First St., 415-941-
0882 

Colo Denver, Franklin 515. Co., 2149 S. Clermont St., 
303-292-1460 

Conn Bloomfield, Zaslow Sis .. Co., 6 Newberry Rd., 203-

Fla 

III 

Ind 

242-1181 
Me[bourne, Tech Rep Assocs., Box 2095 
St. Petersburg, Tech Rep Assocs., Box 8218, 813-

391-0008 
Chicago, Carlson Elctrn. Sis. Co., 1448 N. Harlem 

Ave., (312) SP 4-4812 
Ft. Wayne, McDonald 515. Co., 221 S. Cornell Cir., 

219-456-3005 
Kans Prairie Village, Engineering Services Co./ 79-24 

A State Line, 913-649-4000 
Minn Minneapolis, Carlson Elctrn. 515. Co., 2500 -39th 

Ave., N.E" 612-188-4111 

SEE PAGE 352 TO GET YOUR COpy OF THE RADIO-ELECTRONIC MASTER 

Mo 

NY 

St. Louis, Engineering Services Co., 6717 Vernon 
Ave., 314-126-2233 

Jericho, Electro Rep, Inc., 380 N. Broadway, 516-
938-0540 

Syracuse, Rep Tech, lnc.,'Box 98, Pickard Bldg" 
315-454-0161 

Ohio Cleveland, Rockford Controls Ohio, Inc., 19200 

Pa 

Tex 

Villaview Rd., Zlb-,:Jl-4tl41 
Dayton, Rockford Controls Ohio, [nc., 2077 Embury 

Pk. Rd., 513-274-19U 
Paoli, Representation, Inc., Box 300, 215-692-5110 
Pittsburgh, Rockford Controls Ohip, Inc., 3550 

Laketon Rd., 413-731-4600 
Dallas, Engineers Int l [. Co., 6409 Maple Ave., Te[: 

214-2666 
Wash Seattle, J.C. Plate Co., 584 Dexter Horton Bldg., 

206-624-1613 
FOR: Can, Pierrefonds, Que., Atkinson & Vail, Ltd., 13189 

Shelborne, 514-626-65U 
Can, WiJlowda[e, Ont., Atkinson & Vail, Ltd., 5 

Allenbury Gardens, 416-225-1494 
HARPER, H.M. CO., 8200 Lehigh Ave., Morton Grove, III. 60053, 

Tel: (312) YO 6-6000, TWX: 312-961-5166; Sis. Mgr: 
J.I. Mengel 

HARPER-lEADER, INC., 1046 S. Main St., Waterbury, Conn. 
06120, Tel: 203-156-8164; 515. Mgr: M.M. Di Corpo 

• HARREL, INC., 16 Fitch St., E. Norwalk, Conn. 06854, Tel: 203· 
866·2573, Sis. Mgr: I. C. Parry ..... .FSC No. 14556 .. Pgs.2816,2817 

Cal Walnut Creek, Viking Instr. Co., Box 1039,415-933-

Colo 

III 

1221 
Denver, E[ectro-Rep,1051 S. Platte River Dr.,303-

144-2821 
Mundelein, J.C. Shomaker, R.R. #2, Box 385, 312-

566-6831 
Mich DetrOit, L.H. Dickelman Co., 1333 Puritan Ave., 

NY 
313-273-0806 

Sodus, A.E. DeCew Agency, Inc., Box 56, 315-483-
3261 

Tex Henderson, E.G. Miller, Box 929, 214-651-5049 
HARRIS MFG. CO., INC., 308 River St., Cambridge, Mass. 02139, 

Tel: 611-864-4000; 515. Mgr: R. Jamison 
HARSHAW CHEMICAL CO., 1945 East 91th St., Cleveland, Ohio 

44106, Tel: 216-121-8300 ... FSC No. 80000 
• HART·ADVANCE RELAY DIV .. Oak ElectroJNetics Corp., Crystal 

Lake, 111.60014, Tel: 815·459-5000, TWX: 910·634·3353; Sis. 
Mgr. I. Kent... ..... FSC No. 76854 . .. ............ Pgs. 2244-2256 

Ariz PhoeniX, Shefler-Kahn Co., 2011 North 1th St., 

Cal 

Colo 

Fla 

Haw 
III 
La 

Md 

602-258-1893 
Los Altos, Oak Electro/Netics Corp., 960 N. San 

Antonio Rd., 415-941-1231 
Los Angeles, FettY/Schoenduve, Inc., 7407 Melrose 

Ave., 213-651-4050 
Denver, I.W. Strong & Assocs., 635 Canosa Ct., 

303-292-6900 
Ft. Lauderdale, D. Green, 1040 Bayview Dr., 305-

563-2681 
Honolulu, B. Kolans & Co., Box 2098, Tel: 252-532 
Crystal, Oak Mfg. Co., 815-459-5000 
Metairie, J.F. McKinney Sis. Co., 2012 Condon 

Ave., 504-881-1723 
Silver Spring, L.G. White, UI0 Fidler La., 301-

585-3141 
Mass Lexington, R. Purinton, [nc., 11 Muzzey St., 617-

862-8300 
Mich StevenSVille, C. Desmet, 5830 Red Arrow Hwy., 

616-925-5U2 
Minn Minneapol is, L.F. Murphy & Assoc., Inc., 730 Chicago 

Mo 

NJ 

NM 

NY 

Ave., 612-333-4511 
St. Louis, J.P. Carlson, 2316 Putter La., (314) 

CH 1-4351 
Clifton, Hart Prods., Box 514, 201-473-0381 

'Haddonfie[d t G. Williams Assocs., 8 E. Mt. Vernon 
Ave., 609-429-5300 

Albuquerque, Shetler-Kahil Co., 408 San Mateo, N.E. 
505-265-1011 

Mineola, Comtronic Assocs., 1551 Franklin Ave., 
516-141-8966 

Rochester, J.A. Gehrs Assocs.,lnc.,410 N. Goodman 
St., 116-413-2230 

Ohio CinCinnati, L. Grabinger, 8613 Winton Rd.,513-521-
5689 

Cleveland, B. Jones, 3540 Ridge Rd., 216-631-3240 
Ketteringt McDaniels Assocs. t 3020 California Ave., 

513-298-5752 
Okla Tulsa, J.F. McKinney 515. Co., Box 3958, 918-622-

Tex 
2967 

Bellaire, J.F. McKinney Sis. Co., Box 1026, 113-
665-3653 

Dallas, J.F. McKinney 515. Co., 1303 Chemical 
St., 214-631-9450 

_ Wash Seattle, H.D. Campbell CO'I 3827 Stone Way, N., 
206-632-2939 

Seattle, H. Levinson Co., 1211 E. Denny Way, 206-
323-5100 

FOR: Can, Ottawa, Ont., Whittaker Elctrns., ltd., 42 
Howden Ave., 613-224-1221 

Can, Roxboro, Que., Whittaker Elctrns., Ltd., Box 
216,514-684-3000 

Can, Weston, Ont., Whittaker Elctrns., Ltd., 1885 
Wilson Ave., 416-247-1454 

Can, W. Vancouver, B.C., Whittaker Elctrns., Ltd., 
U44 Milstream Rd., 604-926-34U 

HARTLEY PRODS. CORP., Barnert PI., Hohokus, N.J. U74Z}, 
Tel: 201-652-1172; Sis. Mgr: R. Schmetterer 

HARTMAN ELECTRICAL MFG. CO., 113 N. Diamond St., Mans
field, Ohio 44902, Tel:419-524-14U, TWX:810-448-
2814; 515. Mgr: E. Boyle ..... FSC No. 74063 

HARTMAN SYSTEMS CO., INC., 360 Wolf Hill Rd., Huntington I 
Sta., N.Y. 11146, Tel: (516) HA 1-1500, TWX: 510- , 
226-6982; 515. Mgr: J.P. Minogue ..... FSC 9222( 

HAM-HAY 

*HARTROL rack & pinion sys. - Hartman Systems Co., Inc. 
*HARTROLOC rack and pinion sys, and manual safety system -

Hartman Systems Co., Inc. 
HARTWELL CORP .,9035 Venice Blvd., Los Angeles,Calif. 9UO}4, 

Tel: 213-810-3181, TWX: 213-336-0467; 515. Mgr: 
L.R. Poe ..... FSC No. 83014 

HARTZELL ELCTRNS., INC., 5200 West 74th St., MinneapoliS, 
Minn. 55435, Tel: 612-941-3660; Pres: J .R. Hartzell 

HARWIL CO., 903 Colorado Ave., Santa Monica, Calif. 90404, 
Tel: 213-394-4110; Sis. Mgr: H. Hutchinson 

HARWORTH MFG. CO., 2881 EI Camino Real, Redwood City, Calif. 
94061, Tel: 415-365-0823; 515. Mgr: W. Harworth 

*HASCRGME wear-resistant alloy - Union Carbide Corp. 
*HASTELLOY corrosion-resistant alloys - Union Carbide Corp. 
HASTINGS-RAYDIST, Teledyne Co., Newcomb Ave., Hampton, Va. 

23361, Tel: 103-123-6531 
HATFIELD WIRE & CABLE DIV" Continental Copper & Steel 

Inds., 360 Hurst St., Linden, N.J. 01036, Tel: 201-
925-4000; V.P. & 515. Mgr: E.H. Macleod 

• HATHAWAY COMPONENTS, 5250 E. Evans Ave., Denver, Colo. 
80222, Tel: 303·756·8301, TWX: 910·931·0569, Sis. MgI: 
L. E. Sears ........ FSC No. 27682 .. . ...... Pg. 2257 

Ariz Scottsdale, Compar Rocky Mountain, 84 W. First 
St., 602-941-4336 

Cal Burlingame, Compar San Francisco, 1817 Bayshore 
HWY.,415-691-6244 

EI Monte, Randolph Inds., Inc., 12202 E. Garvey 
Ave., 213-283-7901 

G[enda[e, Compar Los Angeles, 434 W. Colorado 
Blvd., 213-245-ll12 

Fla Orlando, Compar Florida, Box 13109, 305-855-3964 
III Chicago, Midwest Elctrn. Sis., 5101 W. Division St., 

312-626-0030 
Park Ridge, Compar Midwest, #2 Talcott Rd., 312-

692-4125 
Mass NewtonVille, Compar New England, 246 Walnut St., 

611-969-1140 
Mich Detroit, S. Greiner, 15318 Mack Ave., 313-882-1570 
Minn Minneapolis, Compar Twin Cities, Box 8095, 612-

922-1011 
Mo St. LOUis, Compar Midwest, U134 Lackland Dr ., 314-

542-3399 
NY AlbanY, Compar Albany, 419 Central Ave., 518-436-

8536 
WoodburYt Compar N.Y _I 335 Crossways Pk. Dr., 

516-921-9393 
Scarsdale, M.J. Fein & Co., Harwood Bldg.! 9:1.4-

472-UOO 
NC Winston-Salem, Compar Southern, 1106 Burke St •.• 

919-124-0750 
Ohio Fairview Pk., Compar Ohio, Box 4191,216-333-4120 
T ex Dallas, Compar Southwest, 11420 E. Northwest Hwy., 

214-321-3944 
Wash Seattle, A. Smith Co., Pier 28,206-622-2212 

HATHAWAY PACIFIC CORP., 4055 Fabian Way, Palo Alto, Calif. 
94303, Tel: 415-321-7910, TWX: 9l0-373-U85 

*HATSEAL fluorocarbon seal - Sham ban W. S. & Co. 
* HAVAR high-strength alloy-Hamilton Precision Meta[s 
HAVEG INDS., INC., Precision Molding Div., 3jb Weir ~t., 

Taunton, Mass. 02180, Tel: 611-824-4011; 515. Mgr: 
W.G. Holt 

HAWLEY PRODS. CO., 333 North 6th St" St. Charles, III. 60114, 
Tel: 312-584-3130; Sis. Mgr: R.H. Scent 

HAYDEN BOOK CO" INC., 116 West 14th St., New York, N.Y. 
100U, Tel: 212-675-5020; 515. Mgr: A. Bonds 

- - - - - - - -Advertisement- - - - - - - -
Hayden Book Co., Inc. offers an outstanding 
selection of technical books dealing with elec
troniCS and microelectronics, computers, aero
nautical technology, cO{l1munications, and test 
equipment. These books are designed to meet 
the reference needs of engineers and managers. 
Also included are training materials --books, 
records, and overhead transparencies -- de
Signed for students and technicians. 

*HAYDON timillg motors - Ge,leral Time Corp. 
• HAYDON, A. W. CO., 232 N. Elm St., Waterbury, Conn. 06720, 

Tei: 203·756-4481, TWX: 710·47J.314L ..... FSC No. 82227 
......................................... . ................................................... Pg. 1040 

Ala Huntsville, W.A. Brown & Assocs" Inc., 1314 

Cal 

Colo 

Conn 

Fla 

Ga 

III 

Ind 

Md 

Mass 

~inn 

Buford St., N.W., 205-536-8393 
Burbank, Transdynamics, [nc., Box 471, 213-849-

6261 
Palo Alto, Transdynamics, Inc., 101 Welch Rd.,415-

326-6521 
San Diego, Transdynamics, Inc., Bdx 3476,714-298-

8215 
Englewood, Transdynamics, Inc., 3401 S. Bannock 

St., 303-161-0455 
Thomaston, Nelson & Schoonmaker, Inc., 106 Main 

St., 203-283-5959 
Ft. Lauderdale, W.A. Brown & Assocs., [nc., 3039 

Northeast 32nd Ave., 305-564-8000 
Ft. Walton Bch., W.A. Brown & Assocs., 18 Chelsea 

Dr., 904-243-6424 
Orlando, W.A. Brown & Assocs., Inc., 222 Weber 

Ave., 305-425-5505 
Tucker, W.A. Brown & Assocs., Inc., 1590 Cooledge 

Rd., N.W., 404-939-1614 
Mt. Prospect, Sumer, Inc., 1032 E. Northwest Hwy./ 

312-392-1370 
Ft. Wayne, Sumer, Inc., 2211 S. Calhoun St., 219-744-

1692 
Hyattsville, L.D. Lowery, Inc., 6200 Annapo[is Rd' l 

301-713-4971 
Waltham, Selmark Assocs" Inc., 181 West St., 617-

899-8UO 
Minneapo[is, F. Peterson Co., Box 8409,612-927-

4453 

3037 



HAY-HER 

Mo Kansas City, Automatic Gen'l. Elctrn. Sis., Inc., 
6650E Troost Ave., 816-333-8206 

St. Louis, H.J. Weisler & Assocs., Inc., 2050 Wood
son Rd., 314-428-3934 

NJ S. Orange, AA. Budde, 12 S. Orange Ave., 201-
763-7727 

NY Fairport, A.W. White, 4 Manor Hill Dr., 716-371-
4930 

Forest Hills, Malin Assocs. Co., Box 426, 212-268-
9122 

NC Winston-Salem, W.A. Brown & Assocs., Inc., ll08 
Burke St., 919-725-5384 

Ohio Cleveland, CA. Robinson Co., Inc., 5010 Mayfield 
Rd .. 216-381-9049 

Dayton, CA. Robinson Co., Inc., 11 W. Monument 
Bldg., 513-222-0832 

Pa Broomall, L.D. Lowery, Inc., 2801 W. Chester 
Pike, 215-528-5170 

Tex Dallas, R.F. Kimball Co., 5531 Dyer St., 214-363-
5431 

Wash Mercer Island, Transdynamics, Inc., 7834 Southeast 
32nd St., 206-232-1094 

FOR: Can, Montreal t Que., Philips Elctrns. Inds., Ltd., 
5930 Cote-De-Liesse, 514-342-9180 

Can, Toronto,. Ont" Philips Elctrns. Inds., Ltd., 
116 Vanderhoof Ave., 416-425-5161 

• HAYDON SWITCH & INSTR., INC., 1500 Meriden Rd., Waterbury, 
Conn. 06720, Tel: 203 - 756-7441, TWX: 710-477-2580; Pre.: 
A. W. Haydon .. """FSC No. 02005 ".""""""" ... "."".",, .... Pg. 1742 

Ala Huntsville, TeChnical Mktg.,lnc.,Box 1001,205-534-

Cal 
2487 

Los Angeles, Fetty/Schoenduve, Inc., 7407 Melrose 
Ave., 213-651-4050 

Palo Alto, FettY/Schoenduve, Inc., 253 Town & 
Country Vii., 415-321-7041 

Conn Essex, Aerol Assocs., Inc., Box 146, 203-767-0156 
Fla Largo, Technical·Mktg., Inc., Box 237 ,813-446-6192 
" Orlando, Technical Mktg" Inc., 1511 E. Robinson 

Ga 

III 

St., 305-424-8531 
Marietta, Technical Mktg., Inc., Box 1152, 404-435-

0079 
Northfield, Aerol Assocs" Inc., 466 Central Ave., 

312-446-6486 
Kans Wichita, Aerol Assocs., Inc., 6631 E. Kellogg, 316-

Md 
683-7421 

Baltimore, Aerol Assocs., lnc., 2926 E. Cold Spring 
La., 301-426-1665 

Mass Woburn, All Star Engrg., Box 58, 617-935-3417 
Minn Anoka, Aerol Assocs., Inc., Box 230, Rte. 1,612-

NJ 

NY 

Ohio 

Pa 

Tex 

Va 

421-0751 • 
Clifton, Aerol Assocs., Inc., 730 Clifton Ave., 201-

779-6744 
Jericho, Aerol Assocs., Inc.,400Jericho Tpke.,516-

822-0800 
Syracuse, J.V. Costello, 2030 Erie Blvd., E., 315-

472-0322 
Dayton, Aerol Assots., Inc., Box 7, Centerville 

Branch, 513-424-6504 
New Cumberland, Aerol Assocs., Inc' l Box 94, 

717.774-0349 
Southampton, Aerol Assocs., Inc., 60x368,215-355-

3170 
Dalias, P .H. Kreager, 9230 Cliffmere Dr., 214-348-

3521 
Arlin7g~3~~2::5fJIAssocs., Inc., 2400 Wilson Blvd., 

Wash Bellevue, Willis 515. Co., 2805 124th PI., N.E., 206-
454-3029 

HAYDU PRODS" INC., 1150 Ali Baba Ave.,Opa Locka, Fla. 33054, 
Tel: 305-688-6521; 515. Mgr: G.K. Haydu, Jr. 

HAYES, C.I., INC., 870 Wellington Ave., Cranston, R.I.02910, Tel: 
401-461-3400; Sis. Mgr: W.C. Diman 

*HAYNES refractory metals - Union Carbide Corp. 
*HAYNES STELLITE high temp. alloys - Union Carbide Corp. 
HAYS CORP., Michigan City, Ind. 46360, Tel: (219lTR 2-5561; 

Sis. Mgr: B.E. Hamlett 
*HAYSITE laminated sheet, custom molded items and shapes,
*HAYSTEllITE tungsten carbide - Union Carbide Corp. 
HEADWAY RESEARCH, INC., 3713 Forest La., Garland, Tex. 

75040, Tel: (214) BR 2-1566 
*HEAT -LES deSiccant dryer - Pall Corporation 
*HEAT PROVES combustion analyzer - Bailey Meter Co. 
HEAT TECHNOLOGY LAB, INC., 4308 Governor Dr., HuntSVille, 

Ala. 35805, Tel: 205-837-2000; Sis. Mgr: D.L. Jones 
• HEATH CO., Dept. 180, Benton Harbor, Mich. 49022, Tel: (616) 

YU 3-3961,.TWX: 616·983·3897; Sis. Mgr: S. L. Shipman .. Pg. 139 
Cal Anaheim, 330 E. Ball Rd., 714-776-9420 

Los Angeles, 2309 S. Flower St., 213-749-0261 
Redwood City, 2001 Middelfield Rd., 415-356-8155 
San Diego, 1300 Market St., 714-234-0293 

Colo Denver, 5940 West 38th Ave., 303-422-3408 
III Chicago, 34626-66 W. Devon Ave., 312-583-3920 
Md RockVille, 5542 Nicholson La., 301-942-4506 
Mich Detroit, 18645 W. 8 Mile Rd., 313-535-6480 
NY New York, 35 West 45th St., 212-765-4590 
Ohio Cleveland, 5444 Pearl Rd., 216-886-2590 
Pa Philadelphia, 6318 Roosevea Blvd., 215-288-0180 
Wash Seattle, 2221 Third Ave., 206-682-2172 
Wisc Milwaukee, 5215 W. Fond du Lac, 414-873-8250 
EXP: Mich, Benton Harbor, Heath C., 616-983-3961 

*HEATHKIT electronic kits - Heath Company 
*HEATRACE recording chart paper - Gubelman Chart 

Division 
*HEATRAX heat shrinkable tubing - ICO/RALLY 
HEATRON, INC., P.O. Box 54, York, Pa. 17405 
* HEATZONE high te,"p. wire-Cerro Wire & Cable Co. 

MANUFACTURERS· SALES OFFICES' TRADE NAMES ••• 

-------------------------1 • HECON CORP., 31 Park Rd., New Shrewsbury, N. J. 07724, Tel: HELICAL PRODS. CO., INC., P ,0. Box 4, Hermosa Beach, Calif., 
201 - 542-9200; SI •. Mgr: R. M. Groll ............................ Pg. 1041' Tel: 213-374-9941, TWX: 213-320-5372; Pres: C.M. 

Cal Sherman Oaks, Hecon Western, 15130 Ventura Blvd., Merrell ..... FSC No. 13201 
213-788-3931 *HELICON connector - Amp Inc. 

HEDQUIST MACHINE & TOOL CO., 13110 Diericx Dr" Mt. * HELICORDER multistylus paperrecorder - Geotech 
View, Calif. 94040, Tel: 415-967-0265; Sis. Mgr: *HELl FLUX magnetometers-magnetic sensing devices - Schonstedt 
W. Hedquist Instrument Co. 

HEEGER, INC., 729 Ceres Ave., Los Angeles, Calif. 90021, Tel: * HELl NUT nut- Helitronics Corp. 
213-627-9319 HELIOTEK, Textron Co., 12500 Gladstone Ave., Sylmar, Calif., 

* HEEMCO entire line- Hill Electronics, Inc. Tel: 213-365-4611, TWX: 910-496-1488; Mktg. Mgr: 
*HEETSTRIP heating element - Therm-O-Lab Corp. F. Woodward 
• HEINEMANN ELECTRIC CO., 2636 Brunswick Pike, Trenton, N. J. * HELISHAFT shaft- Helitronics Corp. 

08602, Tel: 609-882-4800; Dir. of Mldg: E. Bromberg ........ FSC *HELISPHERE spherical bearings - Industrial TectoniCS, Inc. 
No. 74193 ............................................................................ Pg. 2731 • HELITRONICS CORP., 916 McCarter Hwy., Newark, N. J. 07102, 

Ala Birmingham, J. $pader Co., Box 6074,205-879-1366 Tel: 201 - 621·7773 ............................................................ Pg. 1220 
Ariz PhoeniX, Benndorf Assocs., Inc., 1606 E. Catalina • HELIX RESEARCH ASSOCS., INC., 8384 Hercules St., La Mesa, 

Dr., 602-264-5814 Cam. 92041, Tel: 714 - 465-3557, TWX: 910·332-1344; SI •. 
Cal Burlingame, Campbell & George Co., 840 Mahler Mgr: G. A. Burns ........ FSC No. 30135 .................. Pgs. 1292,2790 

Rd" 415-697-2965 Ala HuntSVille, W.A. Brown & Assocs., Inc., 1314 Buford 
Encino, Porter Co., 17000 Ventura Blvd., 213-788- St., N.W., 205-536-8393 

2350 Ariz' Phoenix, Williams-Assocs., Inc., 1110 E • .McDowell 
Sacramento, Campbell & George Co., 1331 "f" St., Rd., 602-254-6085 

916-442-4631 Cal Burbank, Tech-Ser, Inc., 2435 N. Naomi St., 213-
Colo Denver, PA. Douden & Co., 1645 Wazee St., 303- 846-9631 

53«,,6798 Mt. View, Tech-Ser, Inc., 477 Castro St., 415-969-
Fla Oviedo, Conley-May Assoc., Inc., Box 668,305-365- 9020 

3283 San Diego, Tech-Ser, Inc., Box 10544, 714-222-1121 
Pompano Beach, Conley-May Assocs.,lnc., 721 South Colo Denver, Williams-Assocs., Inc., 4971 Jackson St., 

east 6th T err., 305-943-8284 303-388-4391 
Tampa, Conley-May Assocs., Inc., 1054 S. C learview, Fla Ft. Lauderdale, W.A. Brown & Assocs., Inc., 3039 

813-822-0161 • Northeast 32nd Ave., 305-564-8000 
Ga Atlanta, Hooker Reid Co., Inc., Box 11754,404-237- Ft. Walton Beach, W.A. Brown & Assocs., Inc., 212 

9385 Bradley Dr., N.E., 904-243-6424 
III Chicago,D. Dolin Sales Co., 3525 W. Peterson Ave., Orlando, W.A. Brown & Assocs., Inc., 222 Weber 

(312) JU 8-3738 Ave., 305-425-5505 
Ind Sandy Hills, O.H. Bromberg & Assocs., Inc.,1723 Ga Tucker, W.A. Brown & Assocs., Inc., 1590 Cooledge 

Overlook Dr., 317-664-5384 Rd., N.W" 404-939-1674 
La New Orleans, Glidden Engrg. & Equip. Co.,221 Diane III Chicago, Electro-Tech Mktg. Assocs., 2535 N. Ash-

Ave., 504-737-0642 land Ave., 312-342-1600 
Md Towson, McCourt Co., Inc.,28W.PennsylvaniaAve., Kans Wichita, G. Fixman Engrg., 6631 E. Kellogg 

(3011 VA 3-3455 Md Bethesda, Mount & Co., 4853 Cordell Ave., 301-
Mass Boston, Electrical Apparatus Co., Inc., 1200 Soldiers 652-5612 

Field Rd., (6171 ST 2-7440 Mass Waltham, Electronic Components & SerVices, 611 
Mich Dearborn, G.R. Horne & Co., 1140 N. Telegraph Trapelo Rd., 617-894-6921 

Rd., (313) LO 1-1360 Mich YpSilanti, Micro Sis. Corp.,650 Greenlawn,313-483-
Minn Minneapol is, H.P. Smith Co., 224 W. Franklin Ave., 1229 

(612) FE 5-8911 Mo St. Louis, G. Fixman Engrg. Co., 8160 Stanford 
Mo St. Louis, Hill & Co., 915 Buder Bldg., 13141 MA 1- Ave., 314-725-5219 

1818 NJ Pine Brook, J.W. Richardt Co., Rte. No. 46, 201-
NJ Ridgewood, Ballou, Inc., 51 N. Broad St., (2011 GI 228-0600 

4-6990 Whippany, J.W, Richardt Co., Box 267 
Trenton, Kriegner Sis. Co., 1602 Pennington Rd., NM Albuquerque, Williams-Assocs., Inc., 420 Washing-

(609) TU 2-6330 ton St., S.E., 505-255-1638 
NY Buffalo, Canavan-Scanlon Assoc., 564 Ellicott Sq. NC Winston-Salem, WA. Brown & Assocs., Inc., 1108 

Bldg., (7161 TL 2-1122 Burke St., 919-725-5384 
New York, Ballou, Inc., (212) WO 4-4640 Ohio Cleveland, Micro Sis. Corp., 2000 Lee Rd.,216-371-
Syracuse, Canavan-Scanlon Assoc., Box 142, East- 0522 

wood Sta., 1315) HO 3-9161 Dayton, Micro Sis. Corp., 1250 W. Dorothy La.,513-
NC Raleigh, Hooker Reid Co., Inc., Box 10941, 919- 298-3033 

828-8669 Pa Jenkenstown, Mount & Co., 706 Benjamin Fox 
Ohio CinCinnati, O.H. Bromberg & Assocs., Inc., 561 Pavillion, 215-886-0383 

Reading Rd., 513-381-5728 Tex Dallas, T ech-Ser, Inc., 10210 Monroe Dr., 214-358-
Cleveland, Brown Electrical EquiP. Co., 1900 Euciid 2504 

Ave" (216) TO 1-0114 Utah Salt Lake City, Williams-Assocs., Inc., 2469S.Main 
Toledo, W.J. Ash & Assocs.,4110 Templar Rd., (419) St.,801-466-8709 

CH 1-1141 FOR: Can, Montreal, Consolidated CybernetiCS Controls, 
Okla Tulsa, Components, Inc., 1526 East 4th St., (918) Ltd., 1549 De Maisonneuve Blvd., W" 514-

LU 3-9149 932-3008 
Ore West Linn, Northwestern Agencies, 3950 S. Elmran HELIX SPRING CORP., 35-10 lOSt., Long Island City, N.Y. 11106, 

Dr.,503-636-5777 Tel: (212) YE 2-0303; Sis. Mgr: S. Treibish 
Pa Philadelphia, Kriegner Sis. Co., Enterprise 6105 HELLER, G.K. CORP., Box 14746, Las Vegas, Nev. 89114, Tel: 

Pittsburgh, Brown Electrical Equip. Co, 1612 Poto- 702-735-8081; Sis. Mgr: T. Picarelli 
mac Ave., 412-563-4444 HELLER INDS., INC., 30 North 15th St., E. Orange, N.J. 07017, 

Tenn Memphis, Southland 515., Inc.,300 Poplar Bldg.,(901l Tel: 201-678-4131; Sis. Mgr: L. Dennis 
JA 5-0142 HELM INSTR. CO" INC" 4216 W. Alexis Rd., Toledo, Ohio 

NashVille, Southland Sis., Inc., 3063 Jenry Dr., (615) *HELMER gauge - Varian Associates 
TU 3-7356 HELWIG CARBON PROQS., INC., 2550 North 30th St., Milwaukee, 

Tex Dallas, Glidden Engrg. & Equip. Co.,8609Northwest Wisc., Tel: 414-372-3113; Sis. Mgr: J.E. Koenitzer 
Plaza, (214) EM 3-6539 HENES MFG. CO., 4301 E. Madison St., Phoenix, Ariz. 85034, 

Houston, Glidden Engrg. & Equip. Co" 7728 Long Tel: 602-275-4126; Sis. Mgr: J.E. Hill 
Point Rd., 713-681-1415 HENRITE PRODS. CORP., Morristown Molding Div., P.O. Box 

Wash Seattle, Northwestern Agencies, 4130 First Ave.,S., 1196, Morristown, Tenn. 37814, Tel: 615-586-3282; 
(206) MA 3-8882 . Sis. Mgr: J.L. Baker 

Wisc Milwaukee, EA. Dickinson & Assocs., Inc., 3612 N. HENRY & THOMAS, LTD., Yeo St., London E. 3, England, Tel: 
Green Bay Ave., (414) CO 4-1080 01-987-4545; Sis. Mgr: AA. Asbury 

FOR: Can, Edmonton, Alb., F.D. Bolton, Ltd., 10187 104th HENSCHEL CORP., 14 Cedar St., Amesbury, Mass. 01913, Tel: 
St., (403) GA 2-6954 617-388-1103; Sis. Mgr: N.H. Coors sen 

Can<lslington, Ont., D.T.Shaw Co., Ltd.,5150 Dundas HEPPNER MFG. CO., P.O. Box Q, Round Lake, III. 60073, Tel: 
St., W.,416-231-2706 1312) KI 6-2161, TWX: 910-651-0900; Sis. Mgr: 

Can, Montreal, Que., D.T. Shaw Co., ltd., 1966 Gra- R,F. Cuny 
ham Blvd., 514-735-1541 HERAEUS-ENGELHARD VACUUM, INC., Seco Rd., Monroeville, 

Can, Vancouver, B.C., F.D. Bolton, ltd., 1300 West Pa. 15146, Tel: 412-372-8800; Sis. Mgr: D. Meyers 
6th .~ve" 604-736-0351 * HERCO gaskets, packings, adhesives, tubing - Hecht Rubber 

Can, Winnipeg, Man, F.D. Bolton, Ltd., 1129 Sanford HERCULES, INC., 910 Market St" Wilmington, Dela.19899, Pres: 
St., 204-774-5708 HA. Thouron 

HEINTZ & KAUFMAN, LTD., 3650 Hayden Ave., Culver City, 
Calif., Tel: (213) VE 7-0753; Sis. Mgr: C.A. Tepper 

HEITZ, KA·RL, INC., 979 Third Ave., New York, N.Y. 10022, 
Tel: 212-421-5220; Sis. Mgr: S. Rosen 

*HERCULOY· sheets, roils, strips & tubing - Revere Copper 
HERLEY INDS. INC., 175 Eileen Way, Syosset, N.Y. 11791, Tel: 

516-333-8090; Sis. Mgr: L.N. Blatt ..... FSC 24469 
*HERMEFLEX hermetic rotary seals - Singer-General Precision 
HERMES PLASTICS, INC., 20 Cooper Sq., New Yor" N.Y. 10003, 

Tel: 212-533-5100; Vice Pres: Z. Kozak *HELECON luminescent pigments - U. S. Radium Corp. 
HELENOR METALS CORP., 60 Marbledale Rd., Tuckahoe, N.Y. 

10707, Tel: 914-337-7373; Pres: H. Ament 
* HEll-CAL shaft coupling - Helical Prods. Co., Inc. 
HEll-COIL CORP" Shelter Rock La., Danbury, Conn. 06810, 

Tel: 203-743-7651, TWX: 710-456-0336; Sis. Mgr: 
H.W. Hall ..... FSC No. 91767 

*HEll-TUBE spiral cable wrap - M. M. Newman Corp. 

HERMETIC SEAL CORP., 4232 Temple City Blvd., Rosemead, 
Calif. 91770 

HERMETIC SEAL DIV., Carr Fastener Co., 317 Main St., Box 
L, Wilmington, Mass. 01887, Tel: 617-658-6122; 
Sis. Mgr: A. $pear, Jr. 

*HERRINGBONE sheet metal lath - Republic Steel Corporation 

HECHT RUBBER CORP., 482-484 Riverside Ave., Jacksonville, *HELIAX cable & waveguide - Andrew Corporatio" 
____ .F.la.;, • .,;3.,;22.;,0.,;2;." .T.el.:.9.04.-.;,35;,;5.-.34.0.,;1; __ SI.s';.,M.g;.,r.: .M.;, •• H.ec.h.t.1 * HELIBLOC block - Helitronics Corp. 

• HERTZ FILTER CORP., 50 Washington Ave., Garden City, Park, 
N. Y. 11040, Tel: (516) PI 7-7250; SI •• Mill: C. Starr ........ FSC 
No. 28477 .............................................................................. Pg. 1289 
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· .. including Federal Supply Codes (FSCI where available 

HERZOG MINIATURE LAMP WORKS, INC., 50-17 5th St., Long 
Island City, N.Y. 11101, Tel: (212) ST 4-2275; Pres: 
C. Perrenod ..... FSC No. 73869 

HEWLETT -PACKARD CO., 1501 Page Mill Rd., Palo Alto, Calif. 
94304, Tel: 415-326-7000, TWX: 910-373-1267; 515. 
Mgr: J. Petrak ..... FSC No. 28480 

• HEWLEIT·PACKARD CO., New Jersey Div., 110 Locust Ave., 
Berkeley Hgts., N.I. 07922, Tel: 201· 464-1234 .. Pgs. 1961·196 

Ala Huntsville, 2003 Byrd Spring Rd.,S.W.,205-881-4591 
Ariz Scottsdale, 3009 N. Scottsdale Rd., 602-945-7601 

Cal 
Tucson,5737 E. Broadway, 602-298-2313 
N. Hollywood, 3939 Lankersnim Blvd.,213-877-1282 
Palo Alto, 1101 Embarcadero Rd., 415-327-6500 
Sacramento, 2591 Carlsbad Ave., 916-482-1463 
San Diego, 1055 Shafter St., 714-223-8103 

Colo Englewood, 7965 E. Prentice, 303-771-3455 
Conn E. Hartford, 508 Tolland St., 203-289-9394 

Fla 

Ga 
III 
Ind 
La 
Md 

Mass 
Mich 
Minn 
Mo 

NJ 

NM 

NY 

NC 

Norwalk, III East Ave., 203-853-1251 
Miami Shore, 9999 Northeast 2nd Ave., 305-754-4565 
Orlando, 621 Commonwealth Ave., 305-841-3970 
St. Petersburg, 410 150th Ave., 813-391-0211 
Atlanta, 450 Interstate N" 404-436-6181 
Skokie,5500 Howard St., 312-677-0400 
Indianapolis, 4002 Meadows Dr., 317-546-4891 
Kenner, 1942 Williams Blvd., 504-721-6201 
Baltimore, 6707 Whitestone Rd., 301-944-5400 
Rockville,2 Choke Cherry Rd., 301-948-6370 
Lexington, 32 Hartwell Rd., 617-861-8960 
Southfield, 24315 Northwestern Hwy" 313-353-9100 
St. Paul, 2459 University Ave., 612-645-9461 
Kansas City, 9208 Wyom i ng PI., 816-333-2445 
St. Louis, 2812 S. Brentwood Blvd., 314-962-5000 
Cherry Hill, 1060 N. Kings Hwy., 609-677-4000 
Paramus, W.120 Century Rd., 201-265-5000 
Albuquerque, 6501 Lomas Blvd., N.E,,505-255-5586 
Las Cruces, 156 Wyatt Dr., 505-526-2485 
Albany, 1702 Central Ave., 518-869-8462 
Endicott, 1219 Campvi lie Rd., 607-754-0050 
Poughkeepsie, 82 Was.ington St., 914-454-7330 
Rochester, 39 Saginaw Dr., 716-473-9500 
Roslyn, 1025 Northern Blvd., 516-869-8400 
Syracuse, 5858 E. Molloy Rd., 315-454-2486 
High POint, 1923 N. Main ;t., 919-88Z-68D 

Ohio Cleveland, 25575 Center Ridge Rd., 216-835-0300 
Dayton, 3460 S. Dixie Dr., 513-298-0351 

Okla Oklahoma City, 2919 United Founders Blvd., 405-

Ore 
Pa 

Tex 

Utah 
Va 
Wash 
FOR: 

848-2801 
Portland, 4475 S.W. Scholls Ferry Rd" 503-292-9171 
Monroeville, 2500 Moss Side Blvd., 412-271-0724 
W. Conshohocken, 144 Elizabeth St., 215-248-1600 
Houston,.4242 Richmond Ave., ll3-667-2407 
Richardson, 201 E. Arapahoe Rd., 214-231-6101 
San Antonio, 225 Billy Mitchell Rd., 512-434-4171 
Salt Lake City, 2890 S. Main St., BOI-4B6-8166 
Richmond, 2111 Spencer Rd., 703-282-5451 
Bellevue, 433-108th N.E" 206-454-3971 
Can, Edmonton, Alb.,Hewlett-Packard /1l145Jasper 

Ave., 403-482-5561 
Can, Halifax, N.S" Hewlett-Packard, 7001 Mumford 

Rd., 902-455-0511 
Can, Ottawa, Ont., Hewlett-Packard, 880 Lady Ellen 

PI., 613-722-4223 
Can, Pointe Claire, Que., Hewlett-Packard, 275 

Hymus Blvd., 514-697-4232 
Can, St. James,Man"Hewlett-Packard Canada, Ltd., 

5ll Bradford Ct., 204-786-7581 
Can, Toronto, Ont.,Hewlett-Packard /1415 Lawrence 

Ave., W., 416-249-9196 
Can, Vancouver, B.C" 304-1037 W. Broadway, 604-

738-5301 
HEXACON ELEC. CO., 161 W. Clay Ave., Roselle Pk., N.J. 07204, 

Tel: (20ll CH 5-6200; Sis. Mgr: J.B. Jackson ..... 
FSC No. 28493 

*HEXSEALS switch boots - Multi-Flex Seals, Inc. 
HEYMAN MFG. CO., E. Michigan Ave., Kenilworth, N.J., Tel: 

201-245-2345; V.P. SIs: J.L. Holder ... FSC 28520 
* HI-AMP welding accessories- Lenco, Inc. 
*HI-BREAK electric circuit breakers - General Electric Co" 
*HI-BRITE paints - Shannon Luminous Materials Co. f 

, *H1-BUTE/60 butyl gum, lor insulation - General Electric Co. 
* HI-CAP air filter - Cambridge Filter Corp. 
*HI-CAP fuses - McGraw-Edison Company 
*HI-COR organic flux filled solder - Alpha Metals, Inc. 
*t-n-DAMP elastomer with strong damping characteristics -

Barry Controls 
*HI-ETCH capacitors - General Electric Co. 
* HI-FIELD demagnetizers - Annis, R.B. Co. 
* HI-FLO air lilter - Cambridge Filter Corp. 
* HI-FLUX magnetic equip. - AnniS, R.B. Co. 
• HI·G, INC., Spring SI. & RI. 75, Windsor Locks, Conn. 06096 

Tel: 203 - 623·2481, TWX: 710-420·0592; Sis. Mgr: R. A. Carrol 
........ FSC No. 02289 ................................. Pgs. 2258·227 

Ala Huntsville, Young & Lawrence, 2907 Governors Dr., 
S.W. 

Ariz Phoenix, Barnhill Assocs., 4900 E. Indian School 

Cal 
Rd., 602-959-2115 

Mt. View. Winco Sis., Inc., Box 881 
N. Hollywood, Brooks & Day, 10700 Ventura Blvd., 

213-877-3357 
Colo Denver, Barnhill Assocs., 1170 S. Sheridan Blvd., 

303-934-5505 
Conn Branford, J.E. Boeing Co., 225 Montowese St., 203-

Fla 
III 

Ind 
Md 

488-8301 
OViedo, Conley-May Assocs., Box 668 
Chicago, Engineered Sis. Co., inc., 4738 N. Harlem 

Ave .. 312-867-8434 
Ft. Wayne, JEDCO, 4727 Fox Grove, 219-483-4126 
Timonium, Heller-Freedman Assoc .. , Box 293 

Mass LeXington, J.E. Boeing Co., Inc., Box 5, 617-862-
2500 ________ --______________ 1 

SEE PAGE 352 TO GET YOUR COpy OF THE RADlO·ELECTRONIC MASTER 

Mich Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd. 
Minn St. Paul, R.G. Ragon, Inc., 1136 W. Larpenteur Ave. 
Mo St. Charles, Buse Sis. Co., 610A S. Main St., 314-

739-1~13 
NJ Teaneck, Electra Mec Assocs., Inc., 1258 Teaneck 

Rd., 201-837-4262 
NM Albuquerque, Barnhill Assocs., 827 Pennsylvania, N. 

E., 505-265-7766 
NC Bethania, Candor Co., 919-924-1480 
Ohio Cincinnati, Components l Inc., 11820 Knoll Springs, 

Pa 
Tex 
Wash 

513-721-2997 
Cleveland, Components, Inc., 7461 N. Linden La., 

216-842-2737 
Ardmore, Heller-Freedman Assoc., Box 391 
Dallas, Blackburn Assoc., Box 20073 
Seattle, Allied Agencies, 1818 Westlake, N., 206-

284-4082 
FOR: Can, lie Perrot, Que., Anbak Sis. Can., Ltd., Box 

101,514-453-6375 
Can, Toronto, Ont., Anbak Sis. Can., Ltd., 3208 

Lenworlh Dr., 416-625-1061 
• HI·G INDUSTRIAL PRODS., 112 Parkway Dr., S., Hauppauge, 

N. Y. 11787, Tel: 516·543·6700; Sis. Mgl: W. Green ................. . 

Ala 

Ariz 

Cal 

....... Pgs. 2270, 2271 
HuntSVille, Young & Lawrence Assoc., Inc., 2907 

Governors Dr., S.W., 205-539-6575 
PhoeniX, Barnhill Assocs' l 4900 E.lndian School Rd., 

602-959-2115 
Mt. View, Winco Sis., Inc., 1901 E. Middlefield Rd., 

415-961-8510 
N. HollyWood, Brooks & Day, Inc., 10700 Ventura 

Blvd., 213-877-3357 
Colo Denver, Barnhill Assoc., 1170 S. Sheridan Blvd. 
Conn Branford, J.E. Boeing Co" Inc' l 225 Montowese St., 

Fla 

ill 
Ind 
Md 
Mass 
Mich 

203-488-8301 
OViedo l Conley May Assoc., Inc., Box 668, 305-365-

3283 
Pompano Beach, Conley May Assoc.,lnc.,721 South

east 6th Terr., 305-943-8284 
Tampa, Conley May Assoc., Inc., 1054 S.Clearview, 

813-822-0161 
Winter Pk., Young & Lawrence Assoc., 601 N. New 

York Ave. 
Chicago, Engineered Sis., Inc., 4738 N. Harlem Ave. 
Ft. Wayne, JEDCO, 4727 Fox Grove, 219-483-4126 
Lutherville, Naudain Assocs., Box 1,301-252-5378 
Lexington l J.E. Boeing Co., Inc., 18 Muzzey St. 
Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd., 

313-357-3700 
Minn St. Paul, R.G. Ragon, Inc., 1136 W. Larpenteur Ave., 

Mo 

NJ 
NM 

NY 

612-488-6634 
St. Charles, Kuhlman & Assocs., Inc' l 306 Mc

Donough St., 314-291-1150 
Teaneck, Electra-Mec Assoc., UStl I eaneck Kd. 
AlbuquerQue, Barnhill Assocs., 827 Pennsylvania 

N.E., 505-265-7766 
Buffalo l Canavan-Scanlon Assoc., Inc., 564 Ellicott 

Sq. Bldg., 716-852-ll22 
Fishers, Canavan-Scanlon Assoc.,lnc./ 705 Phillips 

Rd., 716-924-3266 
Syracuse, Canavan-Scanlon Assoc" Inc., 23 Eastern 

Ave., 315-463-9161 
NC Bethania, Candor Co., Inc. 
Ohio Cleveland, S. Sterling Co" 5827 Mayfield, 216-442-

Pa 

Tex 

8080 
Dayton, P. Montplaisir, 5637 Mark-Dale Dr., 513-

434-4316 
Dayton,S. Sterling Co., 2673 Culver Ave., 513-298-

7573 
Philadelphia, Naudain Assoc., 1032 Suburban 5ta. 

Bldg. 
Dallas l Blackburn Assocs., 137 Walnut Hi II Vi lIage l 

214-351-9991 
Va Charlottesville, Candor Co./ Inc., 413 Berwick Ct. 
Wash Seattle, D. Miller Sis. Co., Inc., 2323 North 45 St., 

(206) ME 2-7070 
FOR: Can, CookSVille, Ont., Anbak Sis., Ltd., 3208 Len-

worth Dr., 416-625-1061 
Can, lie Perrot Sud., Que.,AnbakSls./Ltd.,Box 1011 

514-453-6375 
* HI-JU L energy capCl.citors - Dearborn Elctrns., Inc. 
:KHI-KUt< blind nuts &. bolts - HI-!:>l1ear l..orp. 
:KHI-LU CoYe liquid level mdlcator - 111111015 1001 Works l Inc. 
*HI-LO fasteners -Illinois Tool Works, Inc. 
HI-LO MFG. CORP., ll22 W. Newport, Chicago, ill. 60657, Tel: 

312-477-1890; Sis. Mgr: A. Klancnik 
:KHI-lUK tasteners - HI-~hear l..orporatlOn 
*HI-MEG insulator - John C. Dolph Co. 
* HI-N-DRI ballasts-Jefferson Elec. 
* HI POW high power dummy loads - Electronautics 
* HI-POWER mercury relay - Ebert Elctrns. Corp. 
* HI-Q pushback wire-Consolidated Wire & Assoc. Corps. 
*HI-RANGE saturable reactor - NWL I "corporated 
HI-SHEAR CORP., 2600 Skypark Dr., Torrance, Calil. 90509, 

Tel: 213-326-8ll0, TWX: 213-325-0684; V.P. SIs: 
G. Nash ..... FSC No. 73197 

HI-SPEC ELCTRNS. CORP., 1000 Lawrence Dr., Newbury Park, 
Calif. 91320, Tel: 805-498-6671, TWX:910-336-1269; 
Sis. Mgr: D.J. Parry ..... FSC No. 07684 

HI-SPEC ELCTRNS. CORP., E. Church & 2nd Sts., Frederick, 
Md. 21701, Tel: 301-663-5141, TWX: 710-862-0901; 
Sis. Mgr: B.L. Reeder ..... FSC No. 07684 

HI-TEK CORP., Electronics Div., 2220 S. Anne St., Santa Ana, 
Calif. 92704, Tel: ll4-540-3520; Sis. Mgr: R.S. 
Williams ..... FSC No. 27233 

*HI-TEMP high temperature oils - Houghton & Co. 
HI-TEST CHEMICAL CORP., Div. Compounders, Inc., 40 Blan

chard St., Newark, N.J. 07105, 
*HI-THERM varnish - John C. Dolph Co. 
*HI-TORQUE bolts - Hi-Shear Corporation 

HER - HIG 

*HI-VOLT voltage testers -Industrial DeVices, Inc. 
* HI-Z voltmeter & accessories - Ross Engrg. Corp. 

• HICKOK ELECTRICAL INSTR. CO., 10514 Dupont Ave., Cleveland, 
Ohio 44108, Tel: 216·541·8060, TWX: 810·421·8286; Pres: 
R. D. Hickok, Ir ........ FSC No. 28569 ....... Pgs. 1394·1396 

Cal Burbank, Hickok Electricallnstr. Co., 1124W.Mag
nolia Blvd., 213-842-2145 

\ II Hayward, Hickok Electrical Instr. Co., 1079 ''Btl 
St., (415) LU 2-7179 

Colo Greeley, G. Moss Elctrns., 1530 - 13th Ave., 303-
353-1452 

Fla Orlando, Hollingsworth & Still, 1010 Executive Ctr. 
Dr., 305-241-5401 

Ga Atlanta, Hollingsworth & Still, 3098 Piedmont Rd., 
N.E., 404-261-5838 

Haw Honolulu, G. Piety Factors( Inc., 160 Mokauea St., 
Tel: 837-185 

III Chicago, Hickok Electricallnstr. Co., 7416 W. Bel-
mont Ave., 312-237-1373 

Ind Indianapolis, Morris-Cunningham Assocs., 6208 N. 
College Ave., OlJ) CL 5-2458 

Kans Overland Pk' l Lowell, Kangas & Assoc., Inc., 9107 
Larsen Dr., (913) TU 8-3200 

Md RockVille, D. Kocher, 503 Edmonston Dr., 202-296-
8259 

Mass Wellesley, Johnson Assoc., 471 Washington St.,617-
235-3977 

Minn Minneapolis, N.J. Laub CO' I 3749 Broadway, W., 
(612) JU 8-4663 

Mo St. Louis, Kelly-Schmitz-Winkeler, 2319 Hampton 
Ave., <3(4) ST 1-6111 

NJ Paramus, Hickok Electrical Instr. Co., 117 Ger-
trude Ave., 201-843-2070 

NY Buffalo, R.W. Mitscher Co., Inc., 496 Ellicott Sq. 
Bldg., (716) TL 4-2517 

NC Charlotte, Hollingsworth & Still, 6117 Woodstock, 
704-523-3327 

Tex Houston, H. Lieberman Sis. Co., 3022 Lake St. 1 

713-523-9545 
Richardson, Hays Co., Box "Ell, 214-231-1426 

Utah Salt Lake City, G. Moss Elctrns., 1502 Preston St., 
(8011 HU 5-2870 

EXP: Cal, Culver City, Hughes Int'!.1 Centinela & Teale l 

213-391-0711 
FOR: Can, Ajax, Ont., Stark Elctrn.lnstr., Ltd., Box 670, 

(416) WH 2-2120 

*HICKORY BRAND wire and cable - Superior Continental 
HICO CORP., 76 Coolidge Hill Rd., Watertown, Mass. 02172, 

Tel: 617-926-2711; Sis. Mgr: A. Finn 
HIDYNE INSTR. & ENGRG. CO., INC .,911 Bragg Cir., Tullahoma, 

Tenn. 37388, Tel: 615-455-9810; Pres: M.R. Mulkey 
HIGBIE MFG. CO., Wagner Rd., Rochester, Mich. 48063, Tel: 313-

651-9671, TWX: 810-232-1592; V.P. Sis. Mgr: E.P. 
Robinson 

HIGH SPEED HAMMER CO., INC.,313 Norton St., Rochester, N.Y. 
14621, Tel: (716) CO 6-6740; Sis. Mgr: R.C. Dublin 

• HIGH VACUUM ELCTRNS., INC., 538 Mission St., S. Pasadena, 
Calif. 91030, Tel: 213·682·3661, TWX: 910·588·3765; Sis. Mgl: 
I. L. Dysart ........ FSC No. 18741 .. .. ............. Pgs. 2274, 2275 

Ariz Tempe, E. Whittaker, llO E. Erie Dr., 602-967-
0879 

Cal Anaheim, Rep Assocs., 1744 W. Lincoln Ave., 714-
828-1344 

Burlingame, Com par San FranciSCO, 1817 Bayshore 
Hwy., 415-347-8244 

Los Angeles l Rep Assocs., 1645 S. LaCienega Blvd., 
213-274-8485 

Colo Denver, R.G. Bowen Co., Inc., 1440 S. Santa Fe, 303-
722-4641 

Conn Hamden, Com par New England, 2357 Whitney Ave., 
203-288-9276 

Fla Orlando, Holcombe Sis. Agency, 2827 Cullen Lake 
Shore Dr., 305-855-2455 

Ga Atlanta, Holcombe Sis. Agency, 3098 Piedmont Rd., 
N.E., 404-233-2837 

III Chicago, Gassner & Clark, 6644 N. Western Ave., 
312-764-6121 

Iowa Cedar Rapids, H.R. Brown Sis. Co., 3400 Indian Rd., 
S.E., 319-366-0635 

Kans Wichita, M.E. Bettis Co., 423 N. Fountain, 316-685-
7441 

Mass Newton Highlands, Compar New England,88 Needham 
St., 617-969-7140 

Minn St. Paul, Engineering Prods. Assocs., 2119 Grand 
Ave., 612-698-5531 

Mo Kansas City, M.E. Bettis Co., 3706 Broadway, 816-
561-0772 

St. LOUiS, Strothers Assocs., 6050 Brown Rd., 314-
521-5100 

NM Albuquerque, Data Handling Co., 209San Pablo,S.E., 
505-268-0928 

NY Buffalo, R.F. Lamb Co., 1865 Kenmore Ave., 716-
874-4900 

Great Neck, Trionic Assocs., 320 Northern Blvd., 
516-466-2300 

Kingston, R.F. Lamb Co., Box 661,UptownSta.,914-
338-8833 

Rochester, R.F. Lamb Co., 63 Norcrest Dr., 716-
544-5580 

Syracuse, R.F. Lamb Co., E. Molloy St., 315-454-
2469 

NC Charlotte, DGW, Inc., Box 6096, 704-334-7090 
Winston-Salem, DGW, Inc., Box 5316, 919-723-4205 

Ohio Dayton, Harvey Pipe, 5335 Far Hills, 513-434-4700 
Tex Richardson, Hays Co., Box E, 214-231-1426 
Utah Salt Lake City, R.G. Bowen Co., Inc., 1380 W.N. 

Temple, 801-364-4632 
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HIG·HOR 

Wash Bellevue,· A. Smith, 405 166th. St., S.E., 206-746-
6770 

FOR: Can, Ottawa, Ont., Whittaker Elctrns •• 42 Howden 
Ave.,613-224-1221 . 

Can, RoxbOro, Que., Whittaker Elctrns., Box 216, 
514-683-3621 

Can, W. Vancouver, B.C .. Whittaker Elctrns., 1144 
Millstream, 604-926-3411 . 

Can, Weston, Ont" Whittaker Elctrns., 1885 Wilson 
Ave., 416-247-7454 

HIGH VACUUM EQUIP. CORP .,"2 Churchill Rd., Hihgham, Mass. 
02043, Tel: 6IH49-9000, TWX: 710-348-6981; V.p. 
Sis: J.R. Lombardo 

HIGH VOLTAGE ENGRG. CORP .is.Bedford St., Burlington, Mass. 
01803, Tel: 617-272-1313, TWX: 710-332-0245 

HIGHTEMP RESINS, INC., 225 Greenwich Ave., Stamford, Conn., 
Tel: 203-325-4124; Sis. Mgr: H.lsbeniian 

HILL, E. VERNON, INC" Box 14248, San Francisco, Calif. 94114, 
Tel: 415-626-6644; Sis. MoT: A. Bocek 

HILL ELCTRNS., INC" 300 N. Chestnut St., Mechanicsburg, 
Pa. 11055, Tel: 717-766-0291, TWX: 117-230-0506; 
Sis. Mgr: E.A; Miller ..... FSC 04397 

HILLBURN-RELAY CORP., 125 Schmitt Blvd., Farmingdale, N.Y. 
11735, Tel: (516) CH 9-2020; Sis. Mor: A.M. Fein 

HIMMELSTEIN, S. & CO., 2500 Estes Ave., Elk Grove Village, 
III. 60001, Tel: 312-439-8181; 515. Mgr: H. R. 
Stellberg 

*HIPERNOM magnetic alloy - Westinghouse 1:.iectric Corp. 
* HIPOTRODE sparker electrode - Hipotronics, Inc. 
• HIPOTRONICS, INC., Hit. 22, P.O. Drawer A, Brewster, N. Y. 

10509, Tal: 914.· 278-8091; Sis. Mp: J. M. Gaines ......... ~ .......... 
.............................................................. pgs. 1399-1402, 1966, 1967 

Md Laurel, Scientific Mktg., 8817 Hunting La.,301-716-
5131 

Mass Stow, Musello Assocs.,. Box 125, 611-369-5900 
NY Brewster; Brewster Scientific, Box 4, 914-279-3100 

Sodus, A. DeCew Agency, Inc., (315) HT 3-3261 
Woodbury, J.N. Sweeney & Co.~ Inc., N. 5 Fox 

Meadow Ct., 516-692-4222 
* Hi"PPO clips - Mueller Elec. Co. . 
• HISONIC, INC., 249 N. Troost, Olathe, Kans. 66061, Tel: (913) 

ST 2-0012; Sis. Mgr: W. Bonebright ........ FSC No. 1140L ......... 
........................................................................................ PII. 736, 1293 

Conn Stamford, R.B. Scanlon Co., 10 Halliwell Dr., 203-
325-2718 

Minn Minneapolis, K.L. Tannehill, Inc., 7800 Computer 

NY 

Tex 

Ave., 612-927-5681 
Syr~cuse, Savco, Inc., 124 Kinne Rd., 1315) GI 6-

, 4927 
Dallas, Scott Technical Sls.,.Box 30324, (214) FL 

2-7698 
HITACHI, LTD., 4,I-chome,Marunouchi,Chiyoda-ku, Tokyo,Jape, 
HITCHINER MFG. CO., INC., P.O. Box 232, Milford, N.H. 03055, 

Tel: 603-613-1100, TWX: 710-366-1863; Mktg. Mgr: 
F.F. Marston, Jr. 

HITEMP DIV.,.Simplex Wire & Cable Co., 1200 Shames Dr., 
WestburYj N.Y. ll59O, Tel: 516-333-4600, TWX: 
510-222-J643; Sis. Mgr: D.J. Connolly; FSC 99114 

*iiITRON height gage - Empire Scientific Corp. 
* HITRONIC high voltage testers-BlIssElctrn. Corp. 
*HIVOX OXide - Welwyn Internationall"c. 
HOAGLAND INSTR. CO., 65 Chestnut St., Red Bank, N.J. 07101, 

Tel: 201-741-7319; Sis. Mgr: M. Logel 
HOBART BROTHERS CO., Hobart Sq., Troy, Ohio 45373, Tel: 

513-335-7141; Sis. Mgr: WJ3. Howell * HOBLOK cotter pins - Hobbs Mfg. Co. 
HOBBS MFG. CO., 666 Lincoln St., Worcester, Mass. 01605, Tel: 

611-611-191-6301; Sis. Mgr: H.K. Lambert 
HOBBY & BROWN ELCTRN. CORP., 15 St. Marks Ave., Rockville 

Centre, N.Y. 11570, Tel: 516-678-2212; Sis. Mgr: 
A. Wilcox 

HOBSON BROS., INC., 4940 W. Lawrence Ave.,Chicago,lIl. 60630, 
Tel: (312) AV 3-3600 ..... FSC No. 03523 

*HOCUT soluable cutting oils - Houghton & Co. 
*HOCKEY-PUK pressure assembled rectilier - Int. Rectifier 
HOFFMAN ENGRG.CO"Federal CartridgeCorp;Div.,9th& Tyler 

St., Anoka, Minn., Tel: 612-421-2240, TWX: 910-
518-2211; Sis. Mgr: J.H. Grace .... FSC 00843 

HOFFMAN, P.R. CO. DIV" Howard Aiken Inds., 301 Cherry St., 
Carlisle, Pa. 17013, Tel: 711-243-2011, TWX: 510-
657-4041; Gen'l. Sis. Mgr: J.W. Mountz 

* HOGAN FAXIMILE FAXPARER recording paper- Telautograph 
HOLBROOK-MERRILL CO., 1150 Kifer Rd., Sunnyvale, Calif. 

94086, Tel: 408-736-2300; Pres: J.M. Tuttle 
* HOLD-E-ZEE screwdrivers, nutdrivers- Upson Tools, Inc. 
* HOLGUN drlll- Black.& Decker Mfg. Co. 
HOLLAND ELCTRNS., INC., 675 Hinsdale St., BrooklYn, N.Y. 

11207, Tel: 212-649-9130; Sis. Mgr: F. Mandarano 
HOLLINGSWORTH SOLDERLESS TERMINAL CO., p.O. Sox 430, 

Phoenixville, Pa.19460, Teli215-933-8941; Sis. Mgr: 
J.C. Ludwick ..... FSC No. 14726 

HOLLIS ENGRG., INC" Charron Ave., Box 742, Nashau, N.H. 
03060, Tel: 603-889-1161, TWX: 7l1J.o228-1881; sts. 
Mor: C. PapoutSY 

HOLMBERG, INC., 20 Melville Park Rd., Melville, N.Y. 11746, 
Tel: 516-249-2500 

HOLMIN, W.A. CORP., 1325 Seventh St., Rockford, III. 61108, 
Tel: 815-968-0511; 515. Mor: W.A. Holmln ..... FSC 
No. 13238 

• HOLT INSTRUMENT LABS., INC., P.O. Box 230, OeonlQ, Wise 
54153, Tel: 414·834-2222; Sis. Mgr: R. C. Rouzle ........ FSC No 
09435 ...................................................................................... Pg. 1398 

Ala HuntSVille, Reynolds & Assocs., Inc., 904 'Bob 

Cal 

3040 

Wallace Ave., 205-536-1941 
PaCific Beach, Q-P-L, Inc., 2110 Grand AVe., 714-

274-3722 
Palo Alto, B. Oppenheim, Inc., 2179 Park Blvd.,415-

321-1323 
S. Pasadena, Q-P-L, Inc., 1015 Premont Ave., 213-

682-3705 

MANUFACTURERS· SALES OFFICES· TRADE NAMES ••• 

------------------------. Pa '.' Bala Cynwyd,Oni, Decker Sq., 215-833-2330 Culo 

Fla 

Ga 

III 

Md 

Mass 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Denver, D.E. Bond Assocs., 2149 S. Clermont St., 
303-156-1234 

Eau Gallie, Reynolds & Assocs., Inc., Box 1043, 
, 305-127-3205 

Ft. Lauderdale, Reynolds & Assocs., Inc., 161 South
west 75th St.,305-581-6611 . 

Orlando, Reynolds & Assocs., Inc;, Box 8877,305-
424-3836 

Atlanta, Reynolds & Assocs;, Inc .. 175 W. Wieuca 
Rd., N.E., 404-252-5360 .. 

Chicago, Ridgway AssOcs., 9420 Foster Ave., 312-
992-2150 

Louisville, Ridgway East, Inc., Box 7052,606-895-
9188 

Silver Spring, Brimberg Assocs., Inc., 814 Thayer 
Ave., 301-588-7190 

Nati~~OG. Gregory Assocs., 7, Erie Dr., 617-235-

Circle Pines, p. Lind Elctrns.Co., 10104 Sunset 
Rd., 612-186-5770. 

Kansas City, Harris-Hanson Co., 7916 Paseo St., 
816-444-9494 . 

St. LOUiS, Harris-Hanson Co., 2814 S. Brentwood 
Blvd .. ,314-962-9895 

Fairfield, L.A. Garten & Assoc., 375 Passaic Ave., 
201"226-7800 

Albuquerque, D.E. Bond Assocs., Box 11331, 505-
241-3442 

Buffalo, RJ'. Lamb Co., Inc., 1865 Kenmore Ave., 
716-814-4900 

Kingston, R.F. Lamb Co., Inc., Box661,UptownSta., 
914-338-8833 

SYracuse, R.F. Lamb Co., Inc .. Box 28, 315-454-
2469 

Greensboro, Reynolds &Assocs.,lnc.,412W. Market 
. St., 919-275-3125 

Columbus, Ridgway East, Inc., 185 West 11th St., 
614-291-1082 

Loveland, Ridgway East, Inc., Box 68, 513-683-4350 
N. Olmsted, Ridgway East, Inc., 27733 Lorain Rd., 

216-771-6600 
Abington, L.A. Garten & Assocs., 947 Old York Rd., 

215-921-1200 
Dallas, Ai rep. Elctrns., Inc., 6300 N.Central Expwy., 

214-363-5291 . 
Houston, Alrep Elctrns., Inc., 4901 Richmond Ave., 

7130'621-0955 
San AntoniO, Alrep Elctrns., Inc., 6936 San Pedro 

rex Dallas. 6000 N. Central Expwy •• (2141 EM 3-5441 
Houston., 8440 W •. ~Ien Dr.i 713-185-3200 

Va McLean, 1766 Old Meadow RlI.,,103-893-4600 .. 
Wash. Seattle, ~I Pontius Ave., (206) MU 2~458O 
Wisc .' I.AJlwaUkee,2919 N. MaY!airRd., 414-711-6300. 

HONEYWELL, I NC., Photographic Prods. Dlv., 5501 S. Broadway, 
. ·l:ittletOfl, Colo. 80120, VJ>', &. Gen'l. Mgl': R.L. 

. Pennock, Jr. . . 
HONEYWELL, INC., Precision Meter 'Div;, Grenier Fld., Man

chester, N.H. 03105, Tel: 603-669-6400; 515. Mgr: 
W.J. Betz ..... FSC No. 38315 '. . 

HONEYWELL, INC., Residential Div.; 2101 Fourth Ave., 5., 
Minneapolis, Minn; 55408, Tel: 612-332-5222; V.P. 

. & Gen'l. Mgr: T.A. Reed 

• HONEYWELL, Test Inm. Div., P.O. Box 5227, Denver, Colo. 
80217, Tel: 303·771-4700; Sis. Mgr: W. T. Lisenby ........ FSC No. 

.' 05714 ................... , ................ : ................................................ Pg. '1403 
Ala Birmingham, 730 37th St., 5.,205"324-3356 
" Huntsville, 2003 Byrd Spring Rd .. S.W.,205-881-21l1 
Cal Los Angeles, 6620 Telegraph Rd., 213-724-3500 
• San Diego; 1515 Morena Blvd., 715-276-4162 
, Sunnyvale, 910 Thompson PI., 408-732-0120 
Colo Englewood, 7825, E. Prentice Ave., 303-171-2340 
Conn Hartford,885 Wethersfield Ave., 203-525-3163 
Fla Orlando, 1000 Woodc.ock Rd., 305-841-1510 
Ga . Atlanta, 500 Plaster Ave.,N.E~,404-875-9561 
ill Chicago, 1350 N •. Lincoln Ave., 312-674-9770 
• Chicago, 2015 175th St., 312-474-9300 
Ind Indianapolis, 5739 Professional Cir., 311-243-0831 
La New Orleans, 340 Walter Rd., 504-731-3829 
Md Lutherville, 1306 Bellona Ave., 301-828-0900 
Mass Boston, 1230 Soldiers Field Rd., 617-254-8730 
Mich Detroit, 13631 Plymouth Rd., 313-834-6020 
Minn Minneapolis, 415 East 27th St;, 612-339-8551 
Mo St. Louis, 2146 Hampton Ave .. 314-647-6100 
NJ Westfield, 574 Springfield Ave., 201-233-9200 
NM Albuquerque, 3301 Carlisle Blvd .. N.E., 505-345-

1656 
NY Long Island City, 24-30 Skillman Ave., 212-392-4300 

Rochester,4O W. Ave., 716-328-4510 
NC Greensboro, 1216 Perry St., 919-292-1556 
Ohio Cleveland, 1001 East 55th St., 216-881-0300 
" Dayton, 2314 Stanley Ave., 513-461-4480 
Okla Oklahoma City, 6600 N. Broadway Expwy., 405-848-

2812 
·Pa Bala Cynwyd, One Decker Sq., 215-835-2500 

Wash Seattle, Comptronics, 3220 16th Ave., W., 206-284- " Pittsburgh, Bee St & Greentree Rd., 412-922-4422 
Tex Dallas, 6000 N. Central Expwy.,214-363-5441 4842 

FOR: Can, Montreal, BRH Assocs., Ltd., 6338 Victoria 
Ave., 514-733-5331 . 

Can, Ottawa, Ont., BRH Assocs., Ltd., 1300 Carling 
Ave., 613-128-0113 

Can, Willowdale, Ont., B R H I\ssocs., Ltd., 184 
Finch Ave., W., 416-223-4008 

* HOLTON A & B & JR. hi-fi speaker SYS.- Hartley Prods. Corp. 
HOL TZER-CABOT CORP., 125 Amory St., Boston, Mass. 02119, 

Tel: 617-524-1000; Sis. ·Mgr;C.E. Walton . 
HOLUB INDS., INC., 413 DeKalb Ave., SYcamore, III. 60178, 

" EI Paso, 7350 Gateway, E., 915-591-1447 
" Houston, 8440 Westglen, 713-785-3200 
" San AntOllio, III E. Rhapsody, 512-344-2351 
Utah Salt Lake City, 2280 S. Main, 801-487-0681 
Va McLean, 1766 Old Meadow Rd .. 703-893-4660 
" Norfolk, 1516 Harmon St., 103-583-2611 
wash Belleview, 13253 Northrup Ave., 206-746-9250 * HOOK~A-ROUND current transformers-Annis, R.B. Co. 

*HOOK SWITCH lever switches - Switchcraft Inc. 

Tel: 815-895-2161; Sis. Mgr: G.W.Wetzel; FSC81014 • HOPKINS ENGHG. INC., 12900 FOothill Blvd., San Fernando, 
HOMELITE, Div. Textron, Inc., Riverdale Ave., Port Chester, Calif. 91342 Tel: 213·361-8691, TWX: 213·764-5998; MkIg. 

N.Y .10573, Tel: (914) WE 9-3400, TWX: 914-931- Mgr: D. F. Hosmer ........ FSC No. 02777 .............................. Pg. 1296 
4030; V.P, Sis. R.5. Kennedy .... ; FSC No. 29201 Ala HuntSVille, Young & Lawrence Assoc., Inc., 2907 

*HOMOSIL lused quartz - Amersll, Inc. Governors Dr., S.W., 205-539-6515 
HONEYWELL, INC., Aerospace & Defense GroUll, 2101 Fourth Ariz Scottsdale,. Runyon Co., 6825 E. Thomas, 602-941-

Ave., 5., MinneapoliS, Minn. 55408, Tel: 612-332- 57ll 
5222, TWX: 612-321-1036; V.P. Mktg: R.J. Condon· Cal Menlo Park, Frauman Assocs., 1010 Doyle, 415-
..... FSC No. 94580 322-8461 

HONEYWELL, INC., Apparatus Controls Div., 2701 Fourth Ave., Colo Boulder, B. Marsh & Assoc., 1842 Canyon Blvd.,303-
S. Minneapolis, Minn. 55408, Tel: 612-332-5222; 443-1749 
Sis. Mgr: R.L. Fillmore Conn Glastonbury, Col<. Barton Assoc., 'Inc., 343 New 

HONEYWELL, INC., Commercial Div., 2701 Fourth Ave., 5., London Tpke., 203-633-9417 
Minneapolis, Minn. 55408, Tel: 612-332-5222; Pres: DC Washington, Andco Sis-Eng., Inc., 301-654-6065 
S.F. Keating Fla Ft. Lauderdale, Young & Lawrence Assoc., Inc., 415 

HONEYWELL, INC .,Computer Control Div., Electropac Operation, E. Broward Blvd., 305-563-6717 
Peterborough, N.H. 03458, Tel: 603-924-3821, TWX: " St. Petersburg, Young & Lawrence Assoc., Inc., 300 
710-364-1866; Sis. Mgr: P.W. Crawford 31st St., N.,813-894"0026 

HONEYWELL, INC., Electronic Data Processing Div., 60 Walnut " Winter Pk., Young & Lawrence Assoc., Inc., 601 N. 
St., Wellesley Hills, .Mass. 02181, Tel: 617-235- New York Ave., 305-641-6929 
1450; V J>, Mktg: R.P. Henderson III Chicago, Magnuson Assoc., 5639 W. Fullerton, 312" 

HONEYWELL, Industrial Div., llOO Virginia Dr., Ft.Washington, 622-6322 
Pa. 19034, Tel: 215-643-1300, TWX: 510-661-0328; Mass Auburndale, C.K. Barton Assoc" Inc., Box 51, 617-
Sis. Mgr: R.J. Corbin 332-2021 

• HONEYWELL, Micro Switch. Div., 11 W. Spring St., Freeport, III. Minn St. Paul, H. Cullen & Assoc., 1595 Selby Ave., 612-
80132, Tel: 815·232·1122, TWX: 910·642-0922; Sis. Mg~ 646-7371· 

·E. N. Hughes ........ FSC No. 91929 ........................ PII. 2755-2761 NY Hempstead, Kahgan Sis. Corp., 556 Peninsula Blvd., 
Ariz PhoeniX. 4129 N. Seventh Ave., 602-264-6521 516-538-2300 . 
Cal Los Angeles, 6620 Telegraph Rd., 213-723-6611 ' Rochester, J., Lazor Assocs., Inc;, 39 Saginaw Dr., 
• San Diego, 1515 Morena Blvd., 714-216-4162 716-473-8337. • 
" San Francisco,2 Dorman Ave., 415-826-9100 NC Bethania, Candor Co., Bethaitia, 919-924-1480 
Colo Englewood, 7825 E. Prentice Ave., 303-711-2340 Ohio Brecksville, A. Nace .Co., Box 156, 216-526-4323 
Conn Hartford, 885 Wethersfield Ave., 203-527-0178 Dayton, A. Nace Co., Box 93, Riverdale Sta.,513-271-
Ga Atlanta, 500 Plaster Ave., N.E., 404"875-9561 8215 . 
III Ch.icago, 7350 N. Lincoln Ave., (312) IR 8-9290 " Galion, A; Nace Co., Rle. 3~419-468-7641 
Ind Indianaoolis. 5739 Professional Cir .. 317-243-0831 Pa Philadelphia, Andco Sis. Eng., Inc., 10 E. School 
Iowa Bettendorf, 1810 State St., 319-355-6456 House La., 215-844-9100 
Kans Wichita,2801 S. Madison, 316-591-3435 "Pittsburgh, A. Nace CO., 1725 Washington Rd., 412-. 
Mass Boston, 1230 Soldiers Field Rd., 617-254-3939 561-3544 
Mich Detroit, 13631 Plymouth Rd., 313-834-6020 Tex Dalias, Blair Engrg. Sis. Co., 10034 Monroe St., 
Minn Minneapolis, 415 East 27th St., 612-332-5222 214-352-2556. . 
Mo St; Louis, 2146 Hampton Ave., Tel: 641~6100 Wash Bellevue, Farwest 'Agencies, IZ41G Southea$t 32nd 
NJ Westfield, 574 Springfield Ave., 201-233-9200 St., 206-747-1515 
NY Binghamton, 1200 Arterial Hwy., '607-723-7993 FOR: Can, Toronto, Ont., D.I. Snell, Ltd·;, 700 Weston Rd., 
• Long Island City. 24-30 Skilman Ave .. 212-786-5005 416-781-5231 
• Rochester, 40 West Ave., 716-328-0373 *HOPLINE fiber glass liner for 'foundry usage - Zurn Industries 
• Syracuse, 811'Orwood PI., 315-437-2851 *HOPPER STAKER swaging machines ~Cambridge Thermionic 
Ohio Cleveland, 1001 East 55th St., 216-881-0300 HOREX ELCTRNS., INC., 1729 21st St" Santa Monica, Calif., Tel: 
• Dayton, 2314 Stariley Ave~, 513_461-4880 213-451-0211; Sis. Mg,: J. Schwarze. 
Ore Portland. 2600 S.E. Belmont, (503fBE 5-8411 '*HORIZON LINE voltmeters & ammeters - General Eolectric Go. 
--~~~~~~~~--~ 

• Trade Name-Bee Mfr. Listing 



· .. including Federal Supply Codes (FSC) where available 

HORLICK, WILLIAM I. CO., INC .. 266 Summer St., Boston, Mass. 
02210, Tel:(6l7l HA 6-2480; Sis. Mgr: R.C. Horlick 
.•••• FSC No. 96514 

HORNET ANTENNA PRODS. CO., P.O. Box 880, Duncan, Okla. 
13533, Tel: 405-255-1520; Sis. Mgr: J.D. Guest 

- - - - - - - -Advertisement- - - - - - - -
HORNET ANTENNA CORPORATION 
ANTENNA RESEARCH,DEVELOPMENT AND 
MANUFACTURING. HF, VHF,UHFand Micro
wave antennas for ground, vehicular and air
borne applications. Quick reaction development 
and manufacturing capability. Contact J,D. 
Guest, President. Box 880, Duncan, Oklahoma 
13533 405-255-1520. 

HOSKINS MFG. CO., 4445 Lawton Ave., Detroit, Mich. 48208, Tel: 
313-895-2860, TWX: 313-222-5490 

* HOSPIX rental tv sets- Sylvania Elec. Prods., Inc, 
*HOT LlNOBATE linobate composition - Crystal TeChnology,lnc. 
* HOT -SHOT soldering iron - Fedtro, Inc. 
* HOT TIP soldering accessory - Air-O-Tronies Prods., Inc. 
* HOTIP strippers & soldering tools-Contact, Inc. 
HOTPACK CORP;, 5015 Cottman Ave., Philadelphia, Pa. 19135, 

Tel: (215) DE 3-1700 ••••• FSC No. 19880 
*HOTVAC vacuum furnace '- Vacuum Industries, Illc. 
HOTWATT, INC., 128 Maple St., Danvers, Mass. 01923, Tel: 617-

114-3213; 515. Mgr: R.S. Lee 
HOUGHTON, E.F. & CO., 303 W. Lehigh Ave., Philadelphia, 

Pa., Tel: (215) RE 9-1100; V.P. SIs: C.R. Schmitt 
HOUSTON ATLAS; INC., P.O. Box 19035, Houston, Tex. 11024, 

Tel: (1J3) OV 6-1966; 515. Mgr: N.H. Fleming 
*HOUPOID extreme pressure oils - Houghton (So (;0. 

• HOUSTON INSTRUMENT, Div. Bausch & Lomb, 4950 Terminal 
Ave., Bellaire, Tex. 77401, Tel: 713 - 667·7403, TWX: 713·571-
2063; Sis. Mgr: L. C. Bower .......................... Pgs. 784, 785, 1572 

Ala Huntsville, J.L. Highsmith & Co., 18 Holiday Office 
Ctr.,205-881-3Z94 

Cal Los Altos, V.T • Rupp Co., 1182 Los Altos Ave., 415-
948-1483 

Los Angeles, V.T. Rupp Co.,307 Parkman Ave.,213-
381-8224 

Colo Englewood, Aztec Enterprises,3385 S. Bannock,303-
161-0101 

Fla Orlando, J.L. Highsmith &Co., 2543 Industrial Blvd., 
305-293-5202 

III Chicago, Ridgway Assots., Inc., 9420 Foster Ave., 
312-992-2150 

Kans Leawood, Leemark Assocs., Box 6175, (913) NI 8-
0124 

Mass Framingham, J.M. Lancaster Co., 147 Concord St., 
617-873-8893 

Minn Minneapolis, Ridgway Assocs., Inc., 7720 Morgan 
Ave., 612-866-3305 

Mo St. Louis, Leemark Assocs., 2001 Big Bend Blvd" 

NM 

NY 

NC 

Ohio 

Okla 

Pa 

Tex 

Va 
" 
Wash 

314-647-4545 
AlbUQuerQue, Aztec Enterprises, 5206-B Constitu

tion, 505-268-6421 
Fayettevi lie, Doolitlie Elctrn., Inc., Box 91,315-631-

3222 . 
Great Neck, Industron Co., 300 Northern Blvd.,516-

481-2620 
Charlotte, J.L. Highsmith & Co., 3133 Monroe Rd., 

104-333-1743 
Fairview Pk" Ridgway Assocs., 22811 Lorain Rd" 

216-734-5200 
Dayton, Ridgway Assocs., Inc., 2400 E. Dorothy La., 

513-298-0163 
Tulsa, Data Engrg. Corp., 4580 East 50th St., 918-

622-3513 
King of !'russia, S & S Assocs., Boro Line Rd., 215-

26<;-3450 
Dallas, Data Engrg. Corp.,5641 Yale Blvd., 213-363-

9351 
Houston, Data Engrg. Corp., 2120 S. Post Oak, 113-

622-2820 
Annandale, Nine Assocs., Box 328, 103-256-8184 
Richmond, J.L. Highsmith & Co., 5003 Brook Rd., 

103-266-2060 
Seatlie, R.S. Drake, 6133 Maynard Ave., 5.,206-125-

2100 

• HOWARD INDS., Div. MSL Inds., Inc., 2420 18th St., Racine 
Wisc. 53403, Tel: 414 - 632-2731, TWX: 910·271·2387; 515. Mgr. 
W. L. Crawford ..................................................................... ,Pg. 1743 

Cal Encino, Howard Inds., 18015VenturaBlvd.,213-881-
4842 

Los Altos, Nickerson-Gray & Assocs., Inc., 4600 
EI Camino Real, 415-941-5771 

Colo Englewood, Cummings & Assocs., 4045S,Broadway, 
303-789-2422 

Fla Winter Park, Steele Tech. Sales, 2106 Woodcrest 
Dr., 305-641-1304 

III Chicago, Howard Inds., 9420 W. Foster Ave.,3IZ-
992-2218 

Mass W. Concord, Sales Engrg. Co., Baker Ave., 617-
369-3943 

Minn Minneapolis, Howard Inds., 7710 Computer Ave.,612-
920-5890 

Mo Festus, Howard Inds., Drawer 232, 314-436-1510 
NJ Red Bank, Technical Sis. Co., 151 Broad St., 201-

141-3356 
NC ThomaSVille, Powertronics,lnc., Box 403, 919-476-

4257 
Ohio Cleveland, Howard Inds., Inc., 6406 Stumph Rd., 

216-884-3441 
Dayton, Howard Inds., 5335 Far Hills Ave., 513-

434-9822 . 
T ex Houston, L. King, 15236 E. RillerCir., 113-723-9256 

SEE PAGE 352 TO GET YOUR COpy OF THE RAOIO·ELECTRONIC MASTER 

HOWE RICHARDSON SCALE CO., 680 Van Houten Ave., Clifton, 
N.J., Tel: (201) GR 1-3400; Sis. Mgr: J. Giner 

HOWELL INSTRS., INC., 3419 W. Vickery Blvd., Ft. Worth, Tex. 
16107, Tel: (8J7) ED 6-1411; V.P. SIs: L.H. Becker 
••••• FSC No. 98869 

HOWIE CORP., Noble t. Jackson Sts., Norristown, Pa. 19401, 
Tel: 215-219-8190; Pres: K. Howie .. 

HOWMET CORP., Alloy Div., Roy St., Dover, N.J. 01801', Tel: 
201-361-2310, TWX: 110-981-1916; 515. Mgr: C.C. 
Butzer 

• HOYT ELECTRICAL INSTR. WORKS, INC., Burton·Rogers Co., 
Sales Div., 42 Carlelon St., Cambridge, Mass. 02142, Tel: 617 
491-7400; Sis. Mgr: W. Burton ...... FSC No. 74542 .. Pgs. 1350, 1351 

Cal Hollywood, Duncan Engrg. Sales, 1800 N. Highland 
Ave., 213-462-5880 

Colo Denver, J. Dolliver, 1441 Humboldt St., (303) FR 7-
4740 

III Chicago, R.M. Krueger Co., Inc., 5155 W. Irving 
Pk. Rd., (312) AV 2-8444 

Ind Ft. Wayne, Val-Skol Sales, Inc., 510 Ft. Wayne' 
Bank Bldg., 219-142-91Z2 

Md Baltimore, Moler-Eader Assoc.,3Z0 Hillen Rd., 
(301) VA 5-l!30 

Mass Scituate, G.E. Morton Co., 161 Summer St., 617-545-
0155 

Minn Minneapolis, Mark Sales Co" 3100 Humbolt Ave., 
5.,612-825-0911 

Mo Kansas City, K-M Sales Co., 11th & Main St., (816) 
GR 1-1355 

NJ Haddonfield, Moler-Eader Assoc., Box 240, 609-
428-2440 

W. Caldwell, Peterson-Rudnick Assoc., Box 822, 
(201) CA 6-4363 

NY Brooklyn, Peterson-Rudnick Assoc., 364 Lincoln 
PI., 212-189-9585 

Syracuse, Carlen Reps., 3650 James St., 315-431-
2921 

Ohio Cleveland Hgts., Val-Skol Sales, 12411 Cedar Rd., 
216-462-2822 

Tex Dallas, Stevens 515., Box 34493, 214-241-3645 
Wash BelleVille, E. Bowden Co., 12927 Northeast 26th PI., 

(206) VA 2-5608 
*HOZ-FAS-NER hose clamp - Eaton Yale & Towne, Inc. 
*HUBLOC antenlla structure - Andrew Corporation 
*HUDSOL magnet wire; polyurthane - Hudson Wire Co. 
• HUDSON LAMP CO., 542 Elm St., Kearny, N. J. 07032, Tel: 201 

997-1850; 515. Mgr: P. Rust ................. , ............................ Pg. 1794 
Ariz Tuscan, D .. V. Hamilton Co./ 5363 E. Pima St., 602-

Cal 

III 
Ind 

Ky 

326-6461 
Los Altos, W.W. Posey Co., 115 S. San Antonio 

Rd., 415-961-8998 
Los Angeles, Rep Assocs., 1645 S. La Cienega Blvd., 

213-214-8485 
Palatine, R.L. Hanna Co., Box Z02, 312-358-3940 
Angola, Southern Sis. Co., 105 Lakeshore Dr., Z19-

665-3961 
Louisville, Southern Sis. Co., 212 Republic Bldg., 

502-583-5902 
Mass Needham, Coakley, Boyd & Abbett Co., Box Z48,611-

444-5410 
Mich Benton Harbor, R.O. Whitesell & Assoc.,303 Fidelity 

Bldg., 616-921-2041 
Detroit, R.O. Whitesell & Assoc., 25100 Evergreen 

313-358-2028 
Minn Minneapolis, J. Lee CO'I 4241 Toledo Ave., 5.,612-

Mo 

NY 

920-1525 
Clayton, L.R. Harry & Assocs., 1603 Forsyth, 314-

121-6123 
GrandView, L.R, Harry & Assocs., Box 588, 816-

163-3634 
Liverpool, Megatone, Inc., 202Woods-Path Rd.,315-

652-6213 
Ohio Chagrin Falls, E.H. Alexander, J5431 Hemlock Pt. 

Pa 

Rd., (216) ED 8-6861 
Cincinnati, Luebbe Sales,2649 Erie Ave., 513-871-

4211 
Glenside, Shelmar Elctrns. Corp., Box 254, 215-885-

0800 
Pittsburgh, R.O. Whitesell & Assoc., 201 Penn Ctr. 

Bldg., 412-242-0100 
Tenn Madison, Dixie Elctrn. Assoc., Box 200, 615-895-

Tex 
Wash 
Wisc 

5666 
Dallas, J. Yount & Co., Box 11270, (214) EX 1-4125 
Bellevue, Farwest Agencies, Box 805, 206-141-1515 
Milwaukee, F.C. Du BOjs, 2364 North 1I1th St.,414-

714-3100 
HUDSON WIRE CO., 62 Water St., OSSining, N.Y .10562, Tel: 914-

941-8500; V.P: R.K. Abercrombie 
HUGHES AIRCRAFT CO .. Aerospace Group,CentinelaAve.& Teale 

St., Culver City, Calif. 90230, Tel: 213-391-0111, 
TWX: 213-811-5210 

• HUGHES AIRCRAFT CO., Connecting Devices, P.O. Box H, New 
port Beach, Calif. 92663, Tel: 714 - 548-0671, TWX: 714-642 
1353; Mktg. Mar: E. V. Valehrach ........ FSC No. 73293 ....... Pg. 90e 

Cal Newport Beach, W.E.S.T., Inc., 38Z5 Birch St., 714-
540-9040 

Colo Denver, Williams Assocs., 4911 Jackson St., 303-
388-4391 

Fla Orlando, Spectee Engrg. Reps.,222WeberAve.,305-
425-5505 

Kans Wichita, Thunderbird 'Tech, Sis. & Services, Inc., 
7107 E. Osie, 316-684-3941 

Md Towson, Kraft Elctrns. 515., Inc., 510WoodbineAve., 
301-828-5828 

Mass Bedford, Underwood 515. Corp., Box 315, 611-215-
0180 

Minn Minneapolis" F .B. Hill Co., 6110 Excelsior Blvd., 
612-929-6121 

HOR-HUM 

NJ Haddonfield, T .M. Mills Co., 13 B Tanner St., 609-
429-1005 

Riverdale, Adamo 515., Box 29, Rte. 23, 201-839-
4463 

NY DeWitt, C.W. Flaring & H.R. Murray, Inc., Box 11 
Syracuse, C.W. Flaring & H R. Murray, Inc., 315-

446-5555 
Ohio Cincinnati, Luebbe 515. Co.,2649 Erie Ave.,513-81l-

4211 
Tex Irving, Space Elctrns. Corp., Box 105,214-631-0905 
Wash Redmond, Hughes Aircraft Co., Box 487,206-855-

5911 
HUGHES AI RCRAFT CO., Electron DynamicsDiv.,3100W. Lomita 

Blvd., Torrance, Calif. 90509, Tel: 213-534-Z1Z1, 
TWX: 910-341-6238; 515. Mgr: J.J. Judge 

HUGHES AIRCRAFT CO., Ground Systems Group, 1901 Malvern 
St., Fullerton, Calif. 92634, Tel: 114-811-3232, 
TWX: 910-592-1246 

HUGHES AIRCRAFT CO., Industrial Sys. Div., Box 92904,Ai rport 
Sta., Los Angeles, Calif. 90009, Tel: 213-610-9040, 
TWX: 910-328-6109; 515. Mgr: C.C. McCallus 

• HUGHES AIRCRAFT CO., Newport Beach Oiv., 500 Superior Ave., 
Newport Beach, Calif. 92663, Tel: 714 - 548-0671, TWX: 910-
596-1374 .. , .. Pgs. 1108, 1109, 1595-1629,2536-2576 

Ala Birmingham, F.C. Nickerson Co" 1148 Cheyenne 
Blvd., 205-853-3181 

Ariz Scottsdale, C. Hower & Co., Box 1621,602-941-4204 
Cal Sunnyvale, M & M Elctrns., Inc., 505 W. Olive St., 

408-138-0100 
Colo Littleton, Simpson Assocs., Inc., 2552 Ridge Rd., 

303-198-8439 
Conn N. Haven, Forsberg 515.,22 Broadway, 203-239-5111 
DC Washington, Hughes Aircraft Co., 1875 Connecticut 

Ave., 202-234-9300 
Fla Winter Haven, F,e. Nickerson Co" 100· S. Lake 

Florence Dr., 813-293-0317 
Ga Decatur, F.C. Nickerson Co"1244 Clairmont Ave., 

404-311-1515 
Ind Indianapolis, Schroeder & LoomiS, Inc., 714 East 

65th St., 311-251-4571 
Kans Olathe, Technical Reps., Inc., 809 Sheridan Gir., 

913-782-3715 
Wichita, Technical Reps., Inc., 6814 Farmview La" 

315-582-4140 
Md Baltimore, Doss Elctros., 6660 Security Blvd., 301-

Blvd., 301-944-1900 
Mass Brockton, Forsberg 515., 646 Summer St., 611-

522-6300 
Mo Florissant, Technical Reps., Inc., 525 St. Francois 

St., 314-838-9100 
NJ Leonia, M.D. Inds., Inc., 240 Grand Ave., 201-944-

2212 
NM Albuquerque, Data Handling Co., 209 San PabloS.E., 

505-268-0928 
NY Liverpool, M,D.lnds.,lnc.,202WoodsPath Rd.,315-

652-8273 
Pt. Washington, P .D. Aaron Assocs., 60 Richards 

Rd., 516-161-8480 
NC Kinston, F .C. Nickerson Co" 1001 Parrott Ave., 

919-521-4911 
Ohio Cleveland, R.G. Sid nell Co., Inc., 14101 Detroit 

Ave., 216-221-1313 
Dayton, R.G. Sidnell Co., Inc., 3300 S. Dixie Dr., 

513-293-1194 
Ore Portland, LA Lawson Co., 630 S.E. Belmont St., 

503-244-2082 
lex Irving, Space Elctrns., Inc., Irving Bank Tower-

Ste., 409,214-631-0905 
HUGHES AIRCRAFT CO., Research Labs., 3011 Malibu Canyon 

Rd., Malibu, Calif. 90265, Tel: 213-456-6411, TWX: 
910-343-6910 

HUGHES AIRCRAFT CO., Vacuum Tube Prods. Div., Commercial 
Display Sys., 2020 Oceanside Blvd., OceanSide, Calif. 
92054, Tel: 114-151-1200, TWX: 910-322-1380; 515. 
Mgr: C.T. Raines 

HUGHES AIRCRAFT CO., Vacuum Tube Prods. DivjStorage Tubes, 
2020 Oceanside Blvd., Oceanside, Cal if. 92054, Tel: 
114-157-1200, TWX: 910-322-1380; Sis. Mgr: R.W. 
Curry 

HUGHES AIRCRAFT CO., Vacuum Tube Prods. Div., Vacuum 
Equip., 2020 Oceanside Blvd., OceanSide, Calif. 
92054, Tel: 114-151-1200, TWX: 910-322-1380; Sis. 
Mgr! W. Van Der Linden 

HUGHES AIRCRAFT CO., Vacuum Tube Prods. DivjWelding 
EquiP., 2020 Oceanside Blvd., Oceanside, Calit. 
92054. Tel: 114-151-1200, TWX: 910-322-1380; Sis. 
Mgr: CA. Rollins 

HUGHES-TREITLER MFG. CORP., 300 Endo Blvd., Garden City, 
N.Y. 11530, Tel: (516) ED 3-8660; 515. Mgr: M. 
Finkelstein ..... FSC 12536 

HUGHEY & PHILLIPS, INC., 3050 N. California St., Burbank, 
Calif. 91505, Tel:213-894-1I04, TWX:910-498-2252; 
515. Mgr: C.E. Stephens ••••• FSC No. 94295 

HULL, CORP., 9140 Davisville Rd., Hatboro, Pa. 19040, Tel: 
215-612-1800, TWX: 510-665-6822; Sis. Mgr: R.F. 
Zecher 

HULL, R.O. & CO., INC., 3203 West 11 St., Cleveland, Ohio 44102, 
Tel: 216-651-1300; 515. Mgr: J.L. Weyls 

*HUM-MER screening machine - W. S. Tyler Co. 
HUMBLE OIL & REFINING CO., P.O. Box 2180, Houston, Tex. 

17001, Tel: (1J3) CA 1-3636, TWX: 115-511-1160; 
Sis. Mgr: W.M. McCardell 

* HUMIBLEND comps. air condo units - Clarage Fan Co. 
*HUMIDOLAIN ceramic products - Star Porcelain Co. 
*HUMISEAL protective coatings-Columbia Tech. Corp. 

HUMPHREY, INC., 2805 Canon St., San Diego, Calif. 92106, 
Tel: 114-223-1654, TWX: 910-335-1266; 515. Mgr: 
H.H. Kries,Jr ••••••• FSC No. 98284 
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Humphrey, Inc. designs and manufactures 
electromechanical and inertial reference in
struments, including gyroscopes (free, rate, 
directional, verticaDi attitude indicators and 
repeaters for light aircraft; transducers, an
gular and rectilinear displacement; accelero
meters and acceleration switches; planar ac
celerometers (Accelograph); pendulums; in
ertial reference systems for automotive, air
craft, and oceanographic performance testing. 
Proven and qualified as required for military 
and industrial applications. 

• HUNT, PHILIP A. CHEMICAL CORP., Palisades Pk., N. J. 07650, 
Tel: 201 ·944-4000, TWX: 201·947·2493; Sis. MgT$: K. W. Lutz, 
R. T. Zatena ................................................................ Pgs. 708, 709 
Cal Los Angeles, 4225 Charter St., 213-589-9111 
• San FranCiSCO, 707 Army St., (415) AT 5-1700 
Colo Denver, 200 Hilton Office Bldg., JOJ-8l5-l800 
Conn E. i-Iartford, 45 Connecticut Blvd., 203-247-8184 
DC Washington, 1030 15th St., N.W., 202-296-2393 
Fla Miami, 1612 Congress Bldg., 305-374-3976 
Ga Atlanta,333 Candler Bldg., (404) MU 8-4944 
III Chicago, 2108 W. Fullerton Ave., (312) HU 6-8500 
Kans Overland Pk., 8104 Newton St., (913) MI 9-7200 
Md Baltimore, 19 East 21st St., 201-685-3050 
Mass Cambridge, 763A Concord Ave., (617l T R 6-7050 
Mich Detroit, 3690 DUnn Rd., 312-923-2420 
Minn Minneapolis,8452 Pillsbury Ave., 5., 612-888-5802 
Mo Clayton, 340 N. Brentwood Blvd., (314) PA 6-0200 
Ohio Cincinnati, 1717 Section Rd., 513-631-3341 
• Cleveland, 5150 Grant Ave., (216) 01 1-9132 
Pa Philadelphia, 401 N. Broad St., (215) MA 7-3212 
• Pittsburgh, Clark Bldg" (412) GR 1-6789 
Tex Dallas, 3191 Commonwealth Dr., (214) ME 1-8230 
• Houston, 1809 Crawford St., (212) EM 1·9500 

Wash Seattle, 1260 Fourth Ave., 5., (206) MA 4-6653 
EXP: NY, Long Island City,47-2030thSt.,(212)EM 1-9500 
FOR: Can, Calgary ,Alb.,21510th Ave.,S.W., 403-263-2252 

Can, Montreal, Que., 1118 St. Catherine5t.,W .,514· 
521-3191 

Can, Toronto, ant., 207 Queen's Quay, W., 416-363-
5456 

*HUNTER flashlights - Ray·O-Vac Co. 
HUNTER SPRI NG, Div. of Ametek, Inc., One Spring Ave., Hatfield, 

Pa. 19440, Tel: 215-822-2971, TWX: 510-661-4888; 
Sis. Mgr: W.C. Baker 

HUNTER-STANLEY ELCTRNS., INC., 208 Russell St., Nashville, 
Tenn. 37213, Tel: 615-254-6532; Sis. Mgr: W.O. 
Stanley ..... FSC No. 21675 

HUNTER TOOLS,9851 Alburtis Ave., Santa Fe Springs, Calif. 
, 90670, Tel: 213-692-7281 

HUNTINGTON ALLOY PRODS. DIV.,lnternational Nickel Co., Inc., 
Guyan River Rd., Huntington, W.Va. 25720, Tel:304-
525-0311 

• HURST MFG. CORP., P.O. Box 326, Princeton, Ind. 47570, Tel: 
812·385-2564, TWX: 810-350·2341; Sis. Mgr: W. W. Taylor 
........................................................................................... , ...... Pg. 1744 

Ala HuntSVille, Cartwright & Bean, Inc., Box 5266 
Cal Redwood City, Long & Assoc., 505 Middlefield Rd., 

415-369-3324 
Van Nuys, Penwarden Assoc., 14547 Titus St., 213-

782-4920 
Colo Denver, Franklin Sis. Co., 2149 S. Clermont, 303-

757-1371 
Conn Canaan, Hathaway Elctrns., Box 797, 203-824-7215 
Fla N. Miami, Cartwright & Bean, 20100 Northeast 

Ga 

III 

Ind 

KY 

La 

Md 

25th Ct., 305-945-2962 
Orlando, Cartwright & Bean, Inc., 601 N. FernCreek 

Ave., 305-425-8284 
Ormond Beach, Cartwright & Bean, 779 JohnAnder

son Dr., 904-677-3480 
Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., 

N.W., 404-237-2273 
LaGrange, Bierhaus Sales, Inc., 1013 East 31st St., 

312-354-5100 
Ft. Wayne, R.O. Whitesell & Assoc., 203 W. Wayne 

St., 219-743-4411 
Indianapolis, R.O. Whitesell &Assoc.,6620E.Wash

ingtoo,317-359-5374 
Louisville, R.O. Whitesell & Assoc., 3620 Lexington 

Rd., 502-893-7303 
Metairie, Cartwright & Bean,lnc., 7010 Magnolia Ct., 

504-887-0482 
Timonium, Billis Sales Co., 110 Gorsuch Rd., 301-

252-0779 
Mass Arlington, Hathaway Elctrns., 7-11 MystiC St., 617-

646-1380 
Mich Benton Harbor, R.O. Whitesell & Assoc.,303Fidelity 

Bldg., 616-927-2041 
Southfield, R.O. Whitesell & Assoc.,25100 Evergreen 

Rd., 313-358-2020 
Minn Minneapolis, White Sales Co., Box 4530, 612-929-

NJ 

NY 

NC 

4661 
Cherry Hill, Billis Sis. Co., 14 Galway La., 609-

428-3650 
Buffalo, M. Farber Assoc., 220 Delaware, 716-856-

3543 
Elmont, F.E. Schmitt Co., Inc., 311 Meacham St., 

516-437-8150 
Latham, T. Carse Sis. Co., Inc., 180 Old Loudon 

Rd., 518-785-5844 
Charlotte, Cartwright & Bean, Inc., 625 HarwynDr., 

704-537-7965 
Ohio Chagrin Falls, J, Kilroy Corp., 15517 Dale Rd., 

Pa 

3042 

216-247-8997 
Pittsburgh, G.S. Root Co., 809 Wainwright Dr., 412-

561-4125 

Tenn Memphis, Cartwright & Bean, 560 S. Cooper, 901· 

Tex 
276-4442 

Dallas, J.B. Guenther, Inc., 4533 N. Central Expwy., 
214-528-6286 

Houston, J.B. Guenther, Inc., Box 55525,713-468-
0232 

Wash Seattle, F .H. Haight Co., 3213 E. Lake Ave., EAST 
1818 

Fa R: Can, Scarborough, ant., Lake Engrg., Ltd., 123 Man-
ville Rd., 416-751-5980 

EXP~ NY, Westbury, Minthorne Intll., 2200 Shames Dr., 
212-895-3120 

* HU5-KEY connector - Bendix Corp. 
* HUSKY automotive wire - Berkshire Electric Cable Co. 
* HY-A-SIL silicon rectifiers - Sanford Miller Corp. 
HY-CAL EN(,;RG., 12105 Los Nietos Rd., Santa Fe Springs, Calif. 

90670, Tel: 213-698-7785; Mktg. Mgr: R.T. Skodis 
..... FSC No. 12199 ' 

HY-GAIN ELCTRNS. CORP., N.E. Hwy. 6 at Stevens Creek, 
Lincoln, Nebr. 68501, Tel: 402-434-6331; Sis. Mgr: 
J.L. Taylor ..... FSC No. 15536 

*HY-TEN core oil - Houghton & Co. 
*HY-TEN QUIK-SETT core oil - Houghton & Co. 
• HYBRID SYSTEMS CORP., 95 Terrace Hall Ave., Burlington, Mass. 

01803, Tel: 617·272·1522, TWX: 710·332·7584; Sis. Mgr: 
D. B. Bruck .................... , ............... , ............................. Pgs. 528, 529 

Conn Hamden, J & J Assocs., 965 Dixwell Ave., 203-624-

-Md 

7800 
Thompsonville, J & J Assocs., 29CarriageDr.,203-

749-4421 
Silver Spring, Rep-Tron, Inc., 8525 Colesville Rd., 

301-588-1595 
Mass Waltham, J & J Assocs., 225 Crescent St., 617-899-

NY 
0160 

Scarsdale, Radiation Elctrns., Inc., Box 501, 914-
725-1420 

HYBRIDYNE, INC., 1950 Cotner Ave., W. Los Angeles, Calif. 
90025, Tel: 213-479-4137 

*HYCAM rotating prism camera - Red Lake Laboratories 
* HYDAC water treatment controllers - Cambridge Scientific 

Inds., Inc. 
HYDE PARK ELCTRNS., INC., P.O. Box 44, Dayton View Sta., 

Dayton, Ohio 45406, Tel: 513-222-5392; Sis. Mgr: 
V.s. Breidenbach 

* HYDEN5EL wrapping paper - Mosinee Paper Mills Co. 
HYDOR THERME CORP., 7155 Airport Hwy., Pennsauken, N.J. 

08109, Tel: 609-663-8600; Sis. Mgr: W. O. Delaney 
*HYDRASHAKER vibration exciter - Wyle Labs. 
*HYDRA SPRING liquid spring - Strippit 
HYDRO-AIRE DIV" Crane Co., 3000 Winona Ave., Burbank, 

Calif. 91503, Tel: 213-842-6121, TWX:213·846-5585; 
Mktg. Adm: R.P. Errett ..... FSC No. 81982 

*HYDRO-DRIVE hydrauliC oils - Houghton & Co. 
HYDRO MOLDING CO., INC .. Plattsburgh, N.Y., Tel: 518,561-

5320; Sis. Mgr: S. Levites 
*HYDRO SQUEEGEE solder leveling & cleaning machines - Lear 
Siegler, Inc. 
* HYDROFEES recording lathe - Components Corp. 
* HYDROKOOL mercury switches- Durakool, Inc • 
*HYDROLOK cable connector - Mecca 
*HYDROLUBRIC additive for water hydraulic sys. - Houghton 
*HYDRIVE high output amplifiers -Infodex Inc. 
* HYFLO epoxy molding powders-HYsol Div. 
*HYGEAlRE lamps - Atlantic Ultraviolet Corp. 
HYGRODYNAMICS, INC., Dept. D-24,949Selim Rd.,Silver Spring, 

Md. 20910, Tel: 301-588-6156, TWX: 301-439-4909; 
Sis. Mgr: H.J. Dwyer ..... FSC No. 11877 

- - - - - - - -Adverti sement- - - - - - - -
HYGRODYNAMICS' humidity measurement and 
control instrumentation includes: HUMISTAT, 
a humidity controller for air conditioning 
and other humidity control applications; SLEET 
-ICE ALARM, precipitation detector alarm 
and heater control system; HYGRO-CHAMP 
and SABER-CHAMP, moisture-in-paper test 
equipment; electronic hur:nidity SENSORS, 
TRANSMITTERS, CONTROLLERS and RE
CORDERS. 

*HYGROMITE hygrometer - Beckman Instruments, Inc. 
HYKON MFG. CO., 163 E. State Alliance, Ohio 44601, Tel: 

216-821-2320 
HYLETRONICS CORP., 100 Ainsworth Rd., Wilmington, Mass. 

01887, Tel: 617-272-0670; Sis. Mgr: J.R. Richmond 
: .... FSC No. 22534 

* HYMONOGAS gas generator-Sunbeam Equip. Corp. 
*HYPALOX industrial ceramics - American Feldmuehle Corp. 
HYPERION INDS, CORP., Power EquiP. Div., 134 Coolidge Ave., 

Watertown, Mass. 02172, Tel: 617-926-0140, TWX: 
710-327-1868; Sis. Mgr: R. Goodwin •• , FSC 09448 

*HYPERSEL rectifier - Alpha Components Corp. 
* HYPERTAC connectors -Industrial Electrn. Hardware Corp. 
*HVPOT hipotential testors - Associated Research, Inc. 
*HVSHRINK shrinkable tubing - Port PlastiCS, Inc. 
HYSOL DIV., Dexter Corp., 211 Franklin St., Olean, N.Y. 14760, 

Tel: 716-372-6300, TWX: 510-245-2800; V.p. Mktg: 
R.C. Whitson .... FSC No. 04347 

*HYTAFILL liquid level measuring equip. - General Electric 
*HYTRESS mag. tape control - Dynamic Frecision Controls Corp. 
* HYVAC mech. vacuum pumps-Central Scientific Co. 
IB INSTRS., INC., 7016 Euclid Ave., Cleveland, Ohio 44103, Tel: 

216-431-4790; Sis. Mgr: 1.1. BelOgloff, Jr. 
• IBM CORP., Industrial Prods. Mldg., Dept. EEM, 1271 Ave. 0 

Ihe Americas, New York, N. Y. 10020, Tel: 212·586·2050; Sis. 
Mgn R. P. Wands .. " .. " ...... " ........... , ............ " .... ""Pgs. 2276, 2277 
Ariz Phoenix, 4502 N. Central Ave., 602-263-5411 
Cal Los Angeles, 9045 Lincoln Blvd., 213-670-8350 
" San Jose, Monterey & Cottle Rds., 408-227-7100 
Colo Denver, 777 Grant St., 303-222-9373 
Fla Boca Raton, 700 Banyan Trail, 305-391-0500 

• Trade Name-See Mfr. Llstlng 

III River Forrest,7321 Lake St., 312-383-9600 
Ind Indianapolis, 2500 Wi lIow Brook PkwY.,317-924-3371 
Mass Waltham,391 Totten Pond Rd., 617-262-4800 
Minn Minneapolis! 245 Marquette Ave., 612-338-8541 
NJ Cherry Hil, 1050 N. Kings Hwy., 609-667-4141 
" Waldwick, 20 Franklin Tpke., 201-447-0600 
NY Rochester, 250 State St., 716-546-3450 
Tex Dallas, 2911 Cedar Springs Rd., 214-526-7651 

• ICO/RALLY, 1015 Corporation Way, Palo Alto, Calif. 94303, Tel: 
Tel: 415·964-3272; Sis. Mgr: J. Nelson ...... " .. " ............ Pg. 2953 
Ariz Phoenix, Toward Engrg. Assoc., Box 15268, Arcadia 

Ga 

La 

Sta., 602-955-3193 
Atlanta, Joyner & Assocs., Box 10821, Sta. A, 404-

758-7496 
Metairie, D. Bellew Sis. Co., 3017 D. 18th St., 

501·863-8325 
Mass Wilbraham, J. Hamburger, 6 Hunting La., 413-596-

Tex 
3184 

Richardson, Wi Iioughby, Fowler & Wright, Box 486, 
214-235-3664 

FOR: Can l Toronto, Ont., L. Finkler, Ltd., 2 Tycos Dr., 
416-781-5232 

iE MANUFACTURING CO., 3039 W. Carroll Ave., Chicago, III • 
*lEI capacitors - Callins Industries Inc. 
IFE DIV" Plastic Mold & Engrg. Co" P.O. Box 4265, E. Prov

idence, R,I. 02914, Tel: 401-438-3315; Sis. Mgr: D. 
G. Barrett 

IKL, INC., 4360 Campus Dr., Newport Beach, Calif. 92660, Tel: 
714-642-2683; Sis. Mgr: D. Lang 

ILC, INC., 164 Commercial St., Sunnyvale, Calif. 94086, Tel: 408-
738-2944; Sis. Mgr: J. Mottat 

ILG INDS., INC., 2850 N. Pulaski Rd., Chicago, III. 60641, Tel: 
312-725-8016; V.P. Sis: J.H. Maloney 

* I-LITE light sources-American Atomics Corp. 
IMC MAGNETICS CORP., Arizona Div., 1900 East 5th St., Tempe, 

Ariz. 85281, Tel: 602-967-7851; Sis. Mgr: P .J. Chase 
••••• FSC No. 04320 

• IMC MAGNETICS CORP., Eastern DiY., 570 Main St., Westbury, 
N. Y. 11591, Tel: 516·334·7070, TWX: 510·222-4469; Sis. 
Mgr: G. Egan" .. " .. FSC No. 92702 "" ....... "" .... " .... " ..... " .. Pg. 1745 

Cal Los Altos, Recht Assocs., 175 S. San Antonio Rd., 
415-941-0336 

Los Angeles, Elcom Sis. Co., 3600 Motor Ave., 
213-870-4707 

Colo Denver, Lindberg Co., 2654 S. Krameria, 303·757-
6489 

Conn New Haven, Gerber Sis. Co., Inc., 29 Whalley 

Fla 

III 

Ind 

Ave., 203-777-6279 
Clearwater, Perrott Assocs., Inc., Box 4532, 813-

446-2535 
Orlando, Perrott Assoc., Inc., 1607 Forsyth Rd., 

305-275-1132 
W. Palm Beach, Perrott Assoc. , Inc., Box 6277, 

305-585-7761 
Chicago, Berndt Assocs., 6414 W. Belmont Ave., 

312-283-0713 
Ft. Wayne, McNabb-Brase Assoc., 424 W. Ludwig 

Rd., 219-484-8558 
Indianapolis, McNabb-Brase Assoc., 4002 Meadows 

Dr., 317-545-8167 
Kans Mission, Inland Assocs., 6047 Howe Dr., 913·362-

Md 
2366 

Baltimore, Burgin-Kreh Assocs., 1600 White Oak 
Ave., 301-661·1120 

Mass Waltham, Gerber Sis. COOl Inc., 176 Second Ave., 
617-891-8040 

Minn Minneapolis, WencD Sis., Inc., 7728 Morgan Ave., 

Mo 

NJ 

NY 

NC 

5., 612-866-3639 
Creve Coeur, Inland Assocs., 453 N. ~ Lindberg, 

314-993-0301 
Haddonfield, Mesa Tech. Assocs., 70 Tanner St., 

609-429-9531 
New York, Ellis Haber Ramp, 2315 Broadway, 212-

799-4040 
Rochester, Marchese Davis Assocs. , 97 Park Ave., 

716-442-9120 
Charlotte, B. Henry Assocs., 1043 Providence Rd., 

704-375·8958 
Ohio Columbus, Mulligan & Mathias, 2011 Riverside Dr., 

are 

Tex 

Va 

614-485-2976 
Portland, Shaffer & Nelson, Inc., 1001 S.E. Water 

Ave., 503-234-7437 
Dallas, Hillman Enterprises, Inc., 3505 Turtle Creek 

Blvd., (214) LA 1-2070 
Lynchburg, Burgin-Kreh Assocs., 2600 Memorial 

Ave., 703-845-5600 
Wash Seattle, Shaffer & Nelson, Inc., 314 Northeast 72nd 

St., (206) LA 3-0664 
FOR: Can, Willowdale, ant., F.P. Taylor, Ltd., 12 Howard 

Dr., 416-222-6924 
• IMC MAGNETICS CORP., New Hampshire Div., Rle. 16B, 

Rochester, N. H. 03867, Tel: 603·332·5300; Sis. Mgr: J. Guinan 
........ FSC No. 28875 ...... "" ........... , .. " .......... " .. " .. , ...... , .. , ..... Pg. n45 

Cal Los Angeles, Elcom Sis. Co., 3600 Motor Ave.,213-
870-4707 

Mt. View, Poltroni's, Box 807, 415-969-9200 
Colo Denver, Lindberg Co., 2654 S. Krameria, 303-

757-6489 
Conn New Haven, Gerber Sis. Co" Inc., 31 Broadway, 

(203) SP 7-6279 
Fla Orlando, Duay Enterprises, 1515 Ensenada Dr., 

305-277-3296 
III Chicago, B. Anderson & Assoc., 5969 N. Elston, 

312-774-8989 
Ind Ft. Wayne, B. Anderson & Assoc., 5324 Kyle Rd., 

219-747-0402 
Kans Mission, Inland Assocs., 6047 Howe Dr., 913-362-

2366 
Md Towson,Carroll McCourt & Co., 610 Washington 

Ave., 301-823-3455 

eem/1969 



• •• including Federal SupplJ Codes (FSC) where available 

Mass E. Longmeadow, Gerber 515. Co., Inc.,Box447,413-
525-3059 

Waltham; Gerber 515. Co., Inc., 176 Second Ave., 
bl7-891-804O 

Minn Minneapoli.s, Wenco Sis., me., 1728 Morgan Ave., 

NJ 

NY 

5., 612-866-3639 
Haddonfield, Mesa Technical Assoc., Box 466, 609-

429-9531 
New York, Ellis Haber Ramp Corp., 2315 Broadway 

212-799-4040 
Rochester, Marchese Assocs., 999 Ridge Rd., E., 

71b-342-7664 
Utica, Davis Assocs., 107 James !:It., .H~·/Jj-HH~U 

Ohio Columbus, Mulligan 8. Mathias, 2011 RiverSide Dr., 

Ore 

Pa 

Tex 

614-486-2976 
Portland, Shaffer 8. Nelson, Inc., 1001 S.E. Water 

Ave., 503-234-7437 
Pittsburg, G. 5, Root 8. Co., 809 Wainwright Dr., 

412c561-4125 
Dallas, Hillman Enterprises, 3505 Turtle Creek 

Blvd., (214) LA 1-2070 
Wash Seattle, Shaffer & Nelson, Inc., 314 Northeast 72nd 

St., (206) LA 3-0664 
FOR: Can, Willowdale, ant., F.P. Taylor, Ltd., 12 Howard 

Dr. 
• IMC MAGNETICS CORP., Western Div., 6058 Walker Ave., May 

weod, Calif. 90270, Tel: 213·5834785, TWX: 910·321·3089; 
Sis. Mgr: B. Blair ........ FSC No. 99743 .............................. P&. 174li 

Ariz Tempe, IMC MagnetiCS Corp., 1900 East 5th St., 

Cal 
602-967-7851 

Los Altos, Recht Assocs., 900 N. San Antonio Rd., 
415-941-0336 

Los Angeles, Elcom Sis. Co., 3600 Motor Ave.,213-
870-4707 

Colo Denver, Lindberg Co., 2654 S. Krameria, 303-

Fla 

III 

757-6489 
Miami, Duay Enterprises, 4230 Southwest 15th St. 
Orlando, Duay Enterprises, 1515 Ensenada Dr., 

305-277-3296 
Chicago, Communications Engrs., 7106 N. Western 

Ave., 312-761-0548 
Kans Mission, Inland Assocs., 6047 Howe Dr., 913-362-

Md 
2366 

Bethesda, W.F. Drake, 4924 St. Elmo Ave .. 301-
657-1778 . 

Towson, Burgin-Kreh Assocs., 202 W. Pennsylvania 
Ave., (30ll VA 5-3212 

Mass Waltham, Gerber Sis. Co., Inc., 176 Second Ave .. 
617-891-8040 

Minn Minneapolis, Wenco Sis., Inc., 712S Morgan Ave., 

Mo 

NJ 

NY 

NC 

612-86b-3639 
Creve Coeur, Inland Assocs., 453 N. Lindberg, 314-

993-0301 
Haddonfield, Mesa Technical Assoc., Box 466, 609-

429-9531 
Westwood, Clarfield-Stollmack Assocs., 175 West

wood Ave., 201-666-8989 
Rochester I Marchese-Davis Assocs., 97 Park Ave., 

71b-442-9120 
Utica, Marchese-Davis Assocs., 107 JamesSt.,315-

724-5773 
Charlotte, B. Henry Assocs., 1043 Providence Rd., 

704-375-8958 
Ohio Dayton, Bek Assocs., 330 Salem Ave., (513) CR 8-

Ore 
1343 

Portland, Shaffer & Nelson, Inc., 1001 S.E. Water 
Ave .. 503-234-7437 

Tex Dallas, J. Oechsner, Box 3539i, (214) ME 1-0402 
Wash Seattle, Shaffer & Nelson, Inc., 314 Northeast 72nd 

St., (206) LA 3-0664 
FOR: Can, Willowdale, Ont., F.P, Taylor, Ltd., 12 Howard 

Dr., 416-222-6924 

~R~~I~~tl~~t:,E~!~n ~e~~n~ ~ov~~:'~~~tham, Mass. 02154, 
Tel: 617-891-7300, TWX: 710-324-6699; Sis. Mgr: 
R.A. Fredrickson 

* I-RAD radiation sources-American Atomics Corp. 

• IRC DIVISION OF TRW INC., 1100 Glandon Ave., Los Angeles 
Calif. 90024, Tel: 213·477-6061; V.f. MIdg: K. E. Hellel ....... 
............................ Pgs. 1172,2379·2393,2474-2481, Back CoYa 

• IRC BOONE DIV. OF TRW INC., P.O. Bo.393, aoone, N. C. 28607 
Tel: 704·264-8861, TWX: 510·936·3241; Sis. Mill: S. Wilson ..... 
FSC No. 11502 ........................................................ Pgs. 2384-239 
Ariz Scottsdale, C, Hower 8. Co., Box 1627, 602-947-4204 
Cal Burlingame, J. Logan 8. Assoc., 801-0 Mahler Rd., 

415-697-6100 
N. Hollywood, Bassett 8. Moore, 12045 Magnolia 

Blvd., 213-877-7129 
Sherman Oaks, IRC, 14827 Ventura Blvd., 213-981-

7722 
Colo Denver, Electronic Component 515. Co., Box 22011, 

Fla 
III 
Ind 

303-771-6200 
Orlando, IRC, 1000 Woodcock Rd., 305-841-2982 
Chicago, I RC, 6020 W. Diversey Ave., 312-889-5800 
Indianapolis, IRC, Box 40508, 317-846-7314 

Iowa Cedar Rapids, Halgin Sis. Co., 4403 Fi rst Ave., S.E" 

Kans 
Md 
Mass 
Mich 

319-363-5119 
Mission, Halgin Sales Co., Box 1245, 913-722-2441 
Baltimore, IRC, 301-377-9020 
Waltham, IRC, 1345 Main St .. 617-899-6100 
Southfield, S. Sterling Co., 2125010 1/2 Mile Rd., 

313-357-3700 
Min~ St. Paul, Northport Engrg., Inc., 2027 Grand Ave., 

612-698-3841 
Mo 

NM 

NY 

Clayton, Halgin Sis. Co., 201 S. Central St., 314-
721-4415 

Albuquerque, Electronic Compo 515; Co., Box 3087, 
Sta. D., 505-251>-3663 

New York, IRC, 1967 Turnbull Ave., 212-597-5500 

SEE PAGE 352 TO GEr YOUR COpy OF THE RADIO-ELECTRONIC MASTER 

Ohio Cincinnati, Baehr-Greenleaf & Assoc., Inc., 9505 

Ore 

Pa 

Tex 

Montgomery Rd., 513-891-3827 
Cleveland, Baehr-Greenleaf 8. Assoc., Inc., 14700 

Detroit Ave., 216-221-9030 
Columbus, Baehr-Greenleaf & Assoc., Inc., Box 5722, 

614-48b-4046 
Xenia, Baehr-Greenleaf 8. Assoc., Inc., 3550 Maple

wood Dr .. 513-426-5485 
Portland, C .K. Shanks 8. Assoc., Box 25375, 503-292-

5656 
Philadelphia, IRC, 401 N. Broad St., 215-922-8900 
Pittsburgh, Covert & Newman Co .. 300 Mt. Lebanon 

Blvd., 412-563-0303 
Houston, Vista Engrg. Assoc., 1614 S. Post Oak 

Rd., 713-622-5680 
Richardson, Vista Engineering Assoc., 711 Central 

Expwy., 214-235-4547 
Utah Salt Lake City, Electronic Component SalesCo.,Box 

2066, 801-278-6044 
• IRC BURLINGTON DIV. OF TRW INC., P.O. Box 887, BUllinaton 

Iowa 52601, Tel: 319·754-8491, TWX: 910·525-1135; Sis. MI~ 
S. Deillng ....... FSC No. 07716 .............................. Pgs. 2380·238 

Ariz Scottsdale, C. Hower & Co., Box 1627, 602-947-4204 
Cal Burlingame, J. Logan & Assoc., 801-D Mahler Rd., 

415-697-6100 
N. Hollywood, Bassett & Moore, 12045 Magnolia 

Blvd., 213-877-7129 
Sherman Oaks, IRC, 14827 Ventura Blvd., 213-981-

7722 
Colo Denver, Electronic Component 515. Co., Box 22011, 

Fla 
III 
Ind 

303-771-6200 
Orlando, IRC, 1000 Woodcock Rd., 305-841-2982 
Chicago, IRC, 6020 W. Diversey Ave., 312-889-5800 
Indianapolis, IRC, Box 40508, 317-84b-7314 

Iowa Cedar Rapids, Halgin Sales Co., 4403 First Ave., 

Kans 
Md 
Mass 
Mich 

S.E .. 319-363-5119 
. 319-363-5119 

Mission, Halgin Sales Co., Box 1245, 913-722-2441 
Baltimore, IRC, 301-377-9020 
Waltham, IRC, 1345 Main St., 617-899-6100 
Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd., 

313-357-3700 
Minn St. Paul, Northport Engrg., Inc;, 2027 Grand Ave., 

Mo 

NM 

612-698-3841 
Clayton, Halgin 515. Co., 201 S. Central St., 314-

721-4415 
Albuquerque, Electronic Compo 515. Co., Box 3087, 

Sta. D., 505-251>-3663 
NY New York, IRC, 1967 Turnbull Ave., 212-597-5500 
Ohio Cincinnati, Baehr-Greenleaf & Assoc., Inc., 9505 

Ore 

Pa 

Tex 

Montgomery Rd., 513-891-3827 
Cleveland, Baehr-Greenleaf & Assoc., Inc., 14700 

Detroit Ave., 216"221-9030 
. Columbus, Baehr-Greenleaf 8. Assoc., Inc., Box 5722, 

614-486-4046 
Xenia, Baehr-Greenleaf & Assoc., Inc., 3550 Maple

wood Dr., 513-426-5485 
Portland, C.K. Shanks & Assoc.,Box25375,503-292-

5656 
Philadelphia, IRC, 401 N. Broad St.,215-922-8900 
pittsburgh, Covert 8. Newman Co., 300 Mt. Lebanon 

Blvd., 412-563-0303 
Houston, Wista Engrg. Assoc., 1614 S. Post Oak 

Rd., 713-622-5680 
Richardson, Vista Engrg.Assoc., 777 Central Expwy .. 

214-235-4547 . 
Utah Sak Lake City, Electronic Component SalesCo.,Box 

2066,801-278-6044 
• IRC PHILADELPHIA DIV. OF TRW INC., 401 N. Broad 51., Phila 

delphia, Pa. 19108, Tel: 215·922·8900, TWX: 710-670·2286 
SIs. Mill: R. A. Glovel ........ FSC No. 75042 ...................... p .. 237! 

Ariz Scottsdale, C. Hower 8. Co., Box 1627,602-947-4204 
Cal Burlingame, J. Logan 8. Assoc., 801-0 Mahler Rd., 

415-697-6100 . 
N. Hollywood, Bassett & Moore, 12045 Magnolia 

Blvd., 213-877-7129 
Sherman Oaks, IRC, 14827 Ventura Blvd., 213-981-

7722 
Colo Denver, Electronic Component 515. Co., Box 22011, 

Fla 
III 
Ind 
Iowa 

Kans 
Md 
Mass 
Mich 

303-771-6200 
Orlando, IRC, 1000 WoQ.dcock Rd., 305-841-2982 
Chicago, IRC, 6020 W. Diversey Ave., 312-889-5800 
Indianapolis, IRC, Box 40508, 317-84b-7314 
Cedar Rapids, Halgin Sis. Co., 4403 FirstAve.,S.E., 

319-363-5119 
Mission, Halgin Sales Co., Box 1245, 913-722-2441 
Baltimore, I RC, 301-377-9020 
Waltham, IRC, 1345 Main St., 617-899-6100 
Southfield, S. Sterling Co., 21250101/2 Mile Rd., 

313-357-3700 • 
Minn St. Paul, Northport Enorg., Inc., 2027 Grand Ave .. 

Mo 

NM 

612-698-3841 
Clayton, Halgin Sis. Co., 201 S. Central St .. 314-

721-4415 
Albuquerque, Electronic Camp. 515. Co., Box 3087, 

Sta. 0 .. 505-25b-3663 
NY New York, IRC, 1967 Turnbull Ave., 212-597-5500 
Ohio CinCinnati, Baehr-Greenleaf & Assoc., Inc., 9505 

Ore 

Pa. 

Montgomery Rd., 513-891-3827 
Cleveland, Baehr-Greenleaf & Assoc., Inc., 14700 

Detroit Ave., 216-221-9030 
Columbus, Baehr-Greenleaf & Assoc., Inc.,60x5722, 

614-486-4046 
Xenia, Baehr-Greenleaf & Assoc., Inc., 355OMaple

. wood Dr., 513-426-5485 
Portland, C.K. Shank~8.Assoc.,Box25375,503-292-

5656 I. 
Philadelphia, IRC, 401 N. Broad St., 215-922-8900 
Pittsburgh, Covert & Newman Co., 300 Mt. Lebanon 

Blvd., 412-563-0303 

Tex 

HUM· ITT 

Houston, Vista Engrg. Assoc., 1614 S. Post Oak 
Rd., 713-622-5680 

Richardson, Vista Engrg.Assoc., 777 Central Expwy., 
214-235-4547 

Utah Salt Lake City, Electronic Component SalesCo., Box 
2066,801-278-6044 

• IRC ST. PETERSBURG DIV. OF TRW INC., 2801 72nd SI., N. 
SI. Petersburg, Fla. 33733, Tel: 813·347·2181, TWX: 810·863· 
0357; Mktl. Mgr. G. J. Wilson ........ FSC No. 84048 .................... .. 
........................................................................ Pgs. 1172, 2474-2481 

Ariz Scottsdale, C. Hower & Co., Box 1627,602-947-4204 
Cal Los Altos. E. Recht Assoc., 900 N. San Antonio Rd., 

415-941-0336 
N. Hollywood, Bassett 8. Moore, 12045 Magnolia 

Blvd., 213-877-7129 
Sherman Oaks, IRC, 14827 Ventura Blvd., 213-981-

7722 
Colo Denver, Electronic Component 515. Co., Box 22011, 

Fla 
III 
Ind 
Iowa 

Kans 
Mass 
Mich 

303-771-6200 
Orlando, IRC, 1000 Woodcock Rd., 305-841-2982 
Chicago, IRC, 6020 W. Diversey Ave., 312-889-5800 
Indianapolis, IRC, Box 40508,317-846-7314 
Cedar Rapids, Halgin 515. Co., 4403 First Ave., S.E., 

319-363-5119 
Mission, Halgin Sales Co .. Box 1245, 913-722-2441 
Waltham, IRC, 1345 Main St., 617-899-6100 
Southfield, S. Sterling Co., 21250101/2 Mile Rd., 

313-357-3700 
Minn St. Paul, Northport Engrg., Inc., 2027 Grand Ave., 

Mo 

NM 

612-698-3841 
Clayton, Halgin 515. Co., 201 S. Central St., 314-

721-4415 
Albuquerque, Electronic Compo Sis. Co., Box 3087, 

Sta. D., 505-256-3663 
NY New York, IRC, 1967 Turnbull Ave., 212-597-5500 
Ohio CinCinnati, Baehr-Greenleaf 8. Assoc., Inc., 9505 

Ore 

Pa 

Tex 

Montgomery Rd., 513-891-3827 
Cleveland, Baehr-Greenleaf 8. Assoc., Inc., 14700 

Detroit Ave., 216-221-9030 
Columbus, Baehr-Greenleaf& Assoc./lnc., Box 5722, 

614-486-4046 . 
Xenia, Baehr-Greenleaf & Assoc., Inc., 3550 Maple

wood 0 r., 513-42b-5485 
Portland, C.K. Shanks & Assoc., Box 25375, 503-292 

5656 
Philadelphia, IRC, 401 N, BrQad St.,215-922-8900 
Pittsburgh, Covert 8. Newman Co., 300 Mt. Lebanon 

Blvd., 412-563-0303 
Houston, Vista Engrg. Assoc., 1614 S. Post Oak 

Rd., 713-622-5680 
Richardson, Vista Engrg.Assoc.,177Central ExpWY., 

214-235-4547 
Utah Salt Lake City, Electronic Component Sales Co., Box 

2066, 801-278-6044 
* 1/5 SYSTEMS SyS. for memory devices-ACI, Inc. 
ISC/TELEPHONICS DIV .. Instrument SYstems Corp., 770 Park 

Ave., Huntington, ·N.Y. 11743, Tel: 516-423-6200, 
TWX: 510-226-6983; V.P. Mktg; J.W. Partridge 

I-TEL, INC., 10504 Wneatley St., KenSington, Md. 20795, Tel: 
301-946-1800; Sis. Mgr: RA. Wainwright 

ITI ELCTRNS., INC., 369 Lexington Ave.,Clifton,N.J.07011, Tel: 
201-473-0900; 515. Mgr: D,P. Baker 

ITT' AVIONICS DIV.,390 Washington Ave., Nutley, N.J. 07110, 
Tel: 201-284-0123, TWX; 201-667-1146; Sis. Mgr: 
F. Lucisano 

• ITT CANNON ELECTRIC, 3208 Humboldl 51., Los A:ngeles, Calif. 
90031, Tel: 213·225·1251, TWX: 910·3214267; Dir. MIdg: 
W. R. Cranford ....... .'FSC No. 71468 .......................... Pgs. 907-911 

Ariz Phoenix, ITT Cannon Elec., 3625 North 16th St., 

Cal 

Colo 

Conn 

Fla 

Ga 

Haw 
III 

Md 

Mass 

Minn 

Mo 

NJ 

NY 

NC 

Ohio 

602-264-5056 
Anaheim, ITT Cannon Elec., 1845 S. Manchester 

Ave., 714-638-0770 
Los Angeles, ITT Cannon Elec., 2636 N. Figueroa 

St 213-225-1251 
Palo A1to, ITT Cannon Elec., 960 San Antonio Rd., 

415-323-9057 
Englewood, ITT Cannon Elec., 300 E. Hampden Ave., 

303-761-1474 
Windsor, ITT Cannon Elec.,61 Cook Hill Rd., 203-

688006205 
Orlando, ITT Cannon Elec., 999 Woodcock Rd., 305-

841-4862 
Atlanta, ITT Cannon Elec., 1447 Peachtree St., N.E., 

404-892-7676 
Honolulu, Dougherty Enterprises, 1164 Waimanu St. 
Chicago, ITT Cannon Elec., 5245 N. Elston Ave., 

312-282-3410 
Baltimore, ITT Cannon Elec., 5202 Baltimore Nat'l. 

Pike, 301-744-5965 
Wakefield, ITT Cannon Elec., 591 North Ave., 617-

245-3850 
Minneapolis, ITT Cannon Elec.,4725 ExcelSior Blvd., 

612-920-2911 
Olivette, ITT Cannon Elec., 9369 Olive Blvd., 314-

991-1630 
Union, ITT Cannon Elec., 640 Rahway Ave., 201-687-

9500 
Melville, ITT Cannon Elec., 150 Broad Hollow Rd., 

51b-549-5454 
New York, ITT Cannon Elec.t.212-227-6520 
Syracuse, ITT Cannon Elec.,~. Molloy Rd., 315-454-
. 9241 
Charlotte, Dula Assocs., Inc., 1321 E. Morehead St., 

704-334-7090 
Winston-Salem, Dula Assocs., Inc., 3389 Nottingham 

Rd., 919-723-4205 
Kettering, ITT Cannon Elec., 5335 Far Hills Ave., 

513-434-8181 
Twinsburg, ITT Cannon Elec., 9810 Ravenna R<I., 

21b-425-4251 



ITT"-lNC 

Pa ,Bryn Mawr, ITT CannonElec., Two Bryn Mawr Ave., 
215-527-1120 

Tex 'Dallas, ITT Cannon Elec., Braniff Airways Bklg., 
214-357-8171 

Wash Bellevue, ITT,CannOn Elec., 225 l08th Ave., N.E., 
206-454-3903 ' 

ITT E,LECTRON TUBE, Box 100, Easton,Pa. 18042, Tel: 2lS-
252-7331, TWX: 510-651-4908; Sis, Mgr: A.W. 
McEwan 

ITT GILFILLAN, INC., 7821 Orion Ave., Van Nuys, Calif. 91409, 
Tel: 213-988-26OQ" TWX: 910-495-1787; Deputy 

. Dir. Mktg: J.W. Burge.M .. FSC No. 24930 
ITT INSTRS., ITT Aerospace/Optical D,iv., 15191 Bledsoe St., 

San Fernando, Calif. 91342, Tel: 213-367-6161, 
TWX: 910-496-1526; Sis. Mgr: E.E. Bielicki 

• ITT JENNINGS, Div. International Telephone & Telegraph Corp. 
970 McLaulhlln Ave., San Jose, Calif. 95108, Tel: 408 - 29~~ 
4025, TWX: 910-338.(1159; Sis. Mil: R. E. Johnston ........ F~~ 
No. 73905 .......................................... ; ....................... Pp. 669, 2273 
Alas Anchorage, R. Merritt Co., 82,6 Whitney Rd" 907-

272-5231 
Ariz Phoenix, R.A.,StraSSner Co., Inc., SSE,. Thomas Rd., 

Cal . 60Z-277-39Z1 ' 
Arcadia, J. Fiske, Box 585, 213-447-7655 
Ellicott City, H. Leake, Box 537, 202-.737-0797 
La Jolla, F.W. Falck Co., Box 1733, 714-233-3341 
Los Altos, W.W. Posey Co., 175 S. San Antonio, Rd., 

415-948-7771 
Los Angeles, R.A. Strassner Co" Inc., 3003 Glen-

dale Blvd., 213-666-4040 ' 
Colo Boulder, B. Marsh & Assocs., 184Z Canyon Blvd., 

303-443-1749 
Conn North Haven, Forsberg Sis., ZZ Broadway, Z03-239-

Fla 

Ga 

III 

Ind 

5111 
Melbourne, Tech Rep Assocs., Inc., Box Z095, 305-

723-9140 
St. Petersburg, Tech Rep Assocs., Inc" Box 8218, 

813-391-0008 
Jonesboro, Tech Rep Assocs., Inc., Box 955, 404-

753-0111 
Chicago, J.R. Sis. Engrg., Inc., 7132 N. Harlem Ave., 

312-774-8550 
Indianapolis, Schroeder & Loomis, Inc., Box 20071, 

317-251-4571 
Iowa Cedar Rapids, J.R. Sis. Engrg., Inc., 3550 Cottage 

Grove Ave., S.E., 319-365-5259 
Kans Kansas City, Impala, Inc., 3141 Merriam La., 913-

Md 
831-3933 

Baltimore, Burgin-Kreh Assoc., 'Inc.,Box9787,301-
661-11Z0 

Mass Brockton, Forsberg SiS., 646 Summer St., 617-522-
6300 

Minn Minneapolis, Furber Sis. Co., 5237 Third Ave., 5., 

Mo 

NJ 
NY 

612-825-1491 
Clayton,lTT Jennings, 230 S.BemistonSt.,314-862-

1560 
Hazelwood, Impala, Inc., 47 Village Sq. Shpg. Ctr., 

314-831-5454 
Ridgewood, ITT Jennings, Box 646, 201-447-0277 
E. Aurora, Harries & Kershaw,15 Canterbury La., 

716-652-1221 
FayetteVille, Harries & Kershaw,110 Fayette Cir., 

315-637-9871 
Webster, Harries & Kershaw, 216 Shorewood Dr., 

716-671-6365 
Ohio Dayton, Whel,m Corp., 2600 Far Hills Ave.,513-298-

Ore 

Pa 
Tex 

Va 

9997 
Portland, R. Merritt Co., 2035 Southwest 58th Ave., 

503-292-8762 
Waterford, Whelan Corp., Box 231, 216-44Z-8340 
Dallas, Titan Reps., Inc., 6434 Maple Bldg., 214-

357-8266 
Alexandria, ITT Jennings, Box 7045,20Z-737-0797 
Lynchburg, Burgin-Kreh Assoc., Inc.,2600 Memorial 

Ave., 703-845-5600 
Wash Seattle, R. Merritt Co., 1320 Prospect Rd., (206) 

MU 2-7337 
ITT. Residential & Industrial Controls, 801 Allen Ave., Glendale, 

. Calif. 91201 _ 
ITT SEMICONDUCTORS, 3301 Electronics Way, W:Palm Beach, 

Fla. 33407, Tel: 305-84Z~2411, TWX: 510-952-6667; 
Sis. Mgr: J.B. McDowell 

ITT TELECOMMUNICATIONS, Apparatus Dept., Fulton Dr.,Cor
inth, Miss. 38834, Tel: 601-286-6921; Sis. Mgr: R. 
Schuessler 

ITT TELECOMMUNICATIONS, Transmission Dept. 2912 Wake 
Forest Rd., Raleigh, N.C.,Z7602, Tel:919-828-4441, 
TWX: 510-928-0500; Sis. MgT: A.Ursano; FSC 13626 

• ITT WIRE & CABLE DIV., 172 Sle~lng St., Clinton, Mass. 0151.0 
Tel: 617 - 365-6331, TWX: 710-347-1736; Sis. Mg~ D. E. Johnson 
.................................................................................... pp. 2954, 2955 

Ala Huntsville, Brandel-Stephens &CQ.,lnc.,Byrdspring 
Rd .. 205-883-0445 

Cal Commerce, ITT Wire & Cab'le, 2117 S. Yates Ave., 
213-723-9611 . 

San Jose, ITT Wire & Cable, 970 McLauglin Ave .. 
408-293-2866 

Fla Orlando, Brandel-Stephens & Co., Inc., 132 E.Colo-
nial Dr .. 305-425-3202 

. Ga Atlanta" Brandel-StOphens & Co., Inc., 3110 Maple 
Dr., 404-Z61-7579 

Haw Honolulu, Dougherty Enterprises, 1164 Waimanu St. 
Ind Ft. Wayne" Menze SIs., 6010 Lower Huntingto~ Rd .. 

219-747-5616 
Md Towson, Burgin-Kreh Assocs., Inc., Box 97Q9, 301-

661-llZ0 ' 
,Mass Natick, G. Rosen Co., 563 Worcester Rd., 617-655-

zm . 
Minn Minneapolis, W.L. Ruth & Assocs.,lnc.,700S. Third 

St., 612-339-8901 

MANUFACTURERS· SALES OFFICES • TRADE NAMES ••• 

--------------------------~ Mo 

NJ 

NY 

St. LOUis, A.E. Petsche Co., 8444 Florissant Rd., 
314-521-3120 

Cald2':!e~~~~g .wire & Cable, 60 Roseland Ave.,Wl-

Long Island City, R.W. Noel & Co., Inc.,45-26 Vernon 
Blvd., ZlZ-786-1919 

Syracuse, Floring & Murray; Inc., 6585 Kinne Rd., 
315-446-5555 . . 

Ohio Twi~~:~~5~~:lIFre & Cable, 9810 Revenna Rd., 

Pa . MonroeVilie, Robinson-Kopp Co.,lnc;,2300 Eldo Rd., 
41Z-372-13Z7 

Tex 
PaOli,' ITT Wire & Cable, Box Q, 215-644-1450 
Arli~~~b~9E. Petshe Co., Inc./ 1325 E.Abram,817-

Utah Salt Lake City, HYer Assocs.,445 East 2nd St., 5., 
801-363-6773 

Wash Seattle, ITT Wire & Cable, 5013 Barton Pl., Z06-
723-8152 

.,ATRON storage tubes - ITT Electron Tube Diy. 

.,CEM coaxial magnetron - SFD Laboratories, Inc. 
• ICON CORP., 156 Sixth SL,Cambridge, Mass. 02146, Teh 617 

868-5400 ...................................................... ; ......................... PI. 1042 
Ariz Phoenix, BFA Corp., 4710 No'rth 16th St.,6OZ-Z64-

6536 
Cal Los Altos, V.T. Rupp Co., 1182 Los Altos Ave., 

415-948-1483 ' 
Los Angeles, V.T. Rupp Co., 307 Parkman Ave., 

213-387-8224 
Colo Denver.; BFA Corp., 1309 S. Inca St., 303-744-3301 
Conn W. Hartford, ComPOl1ents & Controls, Box 223, 203-

Fla 

Ga 

Z33-0655 
Orlando, Control Sys. of Fla., Box 14523, 305-Z77-

1511 
St. Petersburg, Control Sys. of Fla., Box 9545, 

813-345-0988 
Atlanta, Control Sys. of Fla., 265 Brighton Rd.,404-

255-4015 
III Des Plaines, Icon Corp., 3158 Des Plaines Ave. 
Mass Stoneham, Production Devices Corp., 489 Main St., 

617-438-277Z 
Mich Royal Oak, Scherer Fluid Power Co., 711 N. Main 

NJ 

NM 

NY 

St., 313-393-2800 
Lodi, Engineerd Prods., Inc., 28 EssexSt.,201-845-

6668 
Albuquerque, BFA Corp., 1238 Ortiz, S.E.,505-Z68-

4387 
FayetteVille, H.C. Johnson Agencies, Box 215,315-

637-9383 
Rochester, H.C. Johnson Agencies, 111 Mt. Hope 

Ave., 716-Z32-2688 
Schenectady, H.C .JohnsonAgencies, Box 68, Brandy

wine, 518-882-9303 
Williamsville, H.C. Johnson AgenCies, Box 315, 716-

63Z-7880 
Ohio Cincinnati, Measurement Instrs. Co., 338 Redgeway, 

Pa 
Tex 
Wash 

513-821-0034 
Cleveland, Measurement Instrs., Inc., 19115 Detroit 

Rd., 216-333-6611 
GlenSide, C.A.llriggs Co., Box 151,215-885-2244 
Dallas, Engineers Int'I., Box 35601, 214-352-2666 
Seattle, Sea Tronics, Inc., 5931 Fourth Ave., 5., 

206-767-4330 .. 
FOR: Can, Milton, Ont., Canadian Instrumentation Co., 

eox 41, 416-878-9916 
- - - - - - - -Advertisement- - - - - - - -
High .. performance stepping motors and con
trollers; stepping positioning systems and 
systems and system logic modules; preciSion 
stepping drives for high-speed printers, tape 
transports, plotters,X-V tables,microwelders, 
machine tools, optical systems; NIC sYstems 
for OEM and plant automation; machine tool 
retrofit packages; computer-lo-machinery in
terface packages: Fast quotation on special 
systems. Write for Guidelines for Specifying 
Stepping POSitioning Systems. ' 

ICORE ELECTRO-PLASTICS, INC., 1050 Kifer Rd., Sunnyvale, 
Calif. 94086, Tel:408-739-Z395, TWX:910-339-9Z24; 
Sis. MgT: C. Shrader '"'' FSC No. 05593 

IDALEE ELCTRNS. CORP., 891 Fulton St .. Valley Steam, N.Y., 
Tel: 516-825-8955; 51 s. Mgr: R. Guss 

IDEAL-AEROSMITH, INC., 1505 E. Fox Farm Rd., Cheyenne, 
WYo. 8Z001, Tel: 307-634-n14, TWX:301-634-1924; 
Sis. Mgr: N.H. Royce ..... FSC No.,30120 

IDEAL CHEMICAL CO., 9400 SteinwaY, Cleveland, Ohio 44104, 
Tel: 216-721-6755; Sls •. Mgr: M.M. Whitelaw ' 

IDEAL ELECTRIC & IiIFG. CO., E. First & oak Sts., Mansfield, 
Ohio 44903, Tel: 419-522-3611, TWX:419-769-4809; 
Sis. MgT: E. Strickland 

IDEAL-HELLERMANN CAN., LTD., 331 Frankcom St., Aiax,.Ont., 
Can., Tel: 416-942-6312; Sis. Mgr: W. Imeson 

IDEAL INDS., INC., 4450 Becker Pl., Sycamore, Iii. 60178, Tel: 
. 815-895-5181, TWX: 815,-891-3189; Mktg. Mgr: C.s. 

Stiles, Jr •• " .. ' FSC No. 30119 
IDEAL PRECISION METER CO., INC., 214-218 Franklin St" 

Brooklyn, N.Y., Tel: (Z12) EV 3-6904; Sis. Mgr: 
B. Kronenberg 

* IDEALARC arc welder - Lincoln Elec. Co. 
IDEAS, INC., 118 Grand Ave .. Laramie, WYo. 82070, Tel: 307-

74Z-6668; Sis. Mgr: F,J. Sander 
.. IDENTA-SLEEVE wire markers-General Plastics Corp. 
* IDIIOM computer controlled displaY-Information Disp,lays 
*lGEPAL cleaner - GAF Corporation' 
IKOR, INC., Northwest Industrial Pk., 'Burlington, Mass. 01803, 

Tel: 617-Z72-4400; Sis. Mgr:J.F.Colligan 
'It.-CORD tape recorder, micropnones - Heitz, Karl, Inc. 
ILLINOIS BRONZE POWDER & PAINT CO., 300 E. Main St., 

Lake Zurich, III., Di •• Mktg: W.W. Henkel 

* Trade Name-See Mfr. LIsting 

• IWNOIS CAPACITOR SALES CO., P.Q. Box 352, l:Iighland Park, 
1H.60035, Tel: 312-432-4380; Sis. Mgr: C. J. Kurland ...... PI. 670 

Mich Dearborn, Villani-Pitcher, Inc., 20233 Ann Arbor 

NY 

Pa 

Trail,3P-271-46oo . 
Valley Stream, Levison Sis., 5 .Sunrise Plaza,(516) 

LO 1-9696 
Philadelphia, KVA'Sales Co., 7208 Rising Sun Ave., 

215-728-5802 
Tex Dalias, Packard Assoc., Box 20825, Zl4-357-5713 
Wisc Milwaukee, Hon Kamp Sis., 1120 Ruby St. 

• ILLUMINAnON INDS. INC., 610 VaqulfQs, SunRJVale, Calif. 
94086, Tel: 408 - 738-2744; Sis: Mgr: E. A. Robinson .... f'I. 1795 

Ariz Phoenix, Measurement Consultants, 4430 North 19 

Cal 
Ave.,602-Z64-7709 

Los Angeles, Griot Assocs., 3002 Midvale Ave.,Z13-
474-1587 

Palo Alto, Griot Assoc., 560 San Antonio Rd., 415-
327-3996 

RedwoOll City, R.H. Muenzer Co., Box 997, 415-
369-8283 

Colo Denver, Measurement Consultants, Z785 N. Speer 

Fla 
III 

Md 

Blvd • 
Winter Pk., G.P.I. Instrs., Box 536,305-647-5722 
ChiC~~~7 Brooks Engr., 227 E. Walton Pl., 312-944-

Baltimore, Callas Elctrns.; 6409 Frederick Ave., 
301-744-7711 

Mass Canton, PreciSion, Engineered Prod. Co., 4 Wildwood 
Dr., 617-828-2313 

Mich Ypsilanti, Micro Sis. Corp.,650 Greenlawn,313-48Z-
1229 

Minn Stillwater, Brooks Engrg" Box 6O, 61Z-439-7222 
NM Albuquerque, Measurement Consultants, 2014 Ridge-

crest Dr., S.E., 505-255-5105 
NY Gre~l~48;:O~~sner Assoc., 33 Great Neck Rd., 

Ohio Dayton, Micro Sis. Corp., 1250 W. Dorothy La.,513-

Po 
298-3033 

Abington, Precision Engineered Prods. Co., 947 
Old York Rd., 215-887-0727 

Tex Dallas, Teamwork, Inc., Box 34465, 214-352-7747 
*lMMERSCOPE ultrasonic test apparatus - Automation Inds. 
IMMERSIT immersion testing chemicals - American 'Gas & 

Chemicals Inc. 
*lMMUNOL metal cleaner & rust preventative - Harry Miller * I MP-155 modified polyester - New Haven Wire & Cable, Inc. 
* IMP-ZOO polYester coated magnet wire- New Haven Wire & 

Cable, Inc. , '. * IMP-lOON polyester coated magnet wire- New Haven Wire & 
Cable, Inc. ' 

* I MPAC magnet wITe- New Haven Wire & Cable,lnc. 
IMPACT -O-GRAPH CORP., 1762 East 18th St., Cleveland, OhiO, 

44114, Tel: Zl6-Z41-5838; Sis. MgT: W.S. Mielz;ner 
*lMPELLOR tape loop transport - Himmelstein, S. & Co. 
'IMPERiAL adding machines - Victor Comptometer Corp. 
IMPROVED SEAMLESS WIRE CD., 775 Eddy St., PrOVidence, 

R.I., Tel: 401-461-0855; V.P. Mktg: E.G. Simmons * I MPSOL magnet wire- New HavenWire & Cable,lnc. 
* IMPSOLON magnet wire- New Haven Wire & Cable, Inc. 
IMTRA CORP., 151 Mystic Ave., Medford, Mass.OZ155, Tel: 617-

391-5660, Pres: W.H. Farnham 
IMPVAR magnet wire- New Haven Wire & Cable, Inc. 
* I MPVARON magnet wire - New Haven Wire & Cable, Inc. 
*lMVERTER miniature inverter - Advanced E.,ergy Conversion 
* IN-DUS-TRONIC pliers, tinneTS snips & adj. wrenches - Boker 
* IN-STOP brakes - Midwest Automatic, Inc. 
*INCH-MARKED metallic tubing - Republic Steel Corporation 
*I NCOFLUX flux -International Nickel Co. 
*lNCO-WELD electrodes - International Nickel Co. 
*INCOLOY alloy - International Nickel (;0. 
.,NCONECT modular system 01 interconnection - Molex prods. (;0. 

"IN(;UN~L alloy - Internatlon," NIckel (;0. 

• INCDR (Instrumentation Amplifiers & Supplies, Inc.), 29 Newtown 
Rd., Plainview, N. Y. 11803, Tel: 516·293·8717; Sis. Mgr: M. T. 
Swift ....... FSC No. 23132 .................................................. Pg. 1404 

Cal San Marino, Dale - Dahl Assocs., 2570 Mission St., 
Z13-682-3417 

Walnut Creek, Dale - Dahl Assocs., 2363 Boulevard 
Cir., 415-933-9595 

Colo Denver, Space Sys. Sis. & Engrg., inc., 101 Uni-
versity Blvd., 303-388-92Z5 

Conn Bridgeport, Technical Instrs., Inc., 575 Broad St., 
203-368-4582 

Md Rockville, Tek - Rep, Inc., 1075 Rockville Pike,301-
762-7777 

Mass Wilmington, Technical Instrs., Inc., 12Z West St., 
617-944-3930 

Mo Florrissant, Space Sys. Sis. & Engrg., Inc.,Box176, 
314-291-3228 

NJ Ridgewood, G.C. Engel & Assocs.,Box569,201-444-
1400 . 

NM Albuquerque, Space Sys. Sis. & Engrg., Inc., 1401 
Valencia, S.E., 505-255-7085 

NY Rochester, Ossmann Inslrs., Inc.,3100 Monroe Ave., 
716-586-0380 

Syracuse, Ossmann Instrs., Inc., 101 Pickard Dr., 
315-454-Z461 

Vestal, Ossmann Instrs., 'Inc., Vesta) PkwY.,E.,607-
785-9947 

Wappinger's Falls, Ossmann Instrs., Inc., Box 207, 
91~Z97-7777 ' 

Ohio Cleveland, Data - Tron, Inc., 7016 Euclid Ave., 216-
391-8421 

Pa Hatboro, G.C. Engel & Assocs., Box 425, 215-9Z2-
3270 ' . 

Tex Dalias, Space Sys. Sls.& Engrg., Inc.,8383Stemmons 
Frwy., Z14-631-174O . 

Utah Salt Lake City, Space Sys. Sis. & Engrg., Inc., 1380 
W. North Temple, 801-322-5045 . 

. eem/l~ 



• •• including Federal Suppl, Codes (FSCI where available 

Wash Kirk~~1* R.R. Chase & Assocs., Box 548, 206-454-

EXP: NY, New York, Rocke Int'l. Corp.,U East 40th St., 
. 212-689-0200 

FOR: Can, Edmonton, Alb., Atlas Instr. Corp.,10204 88th 
St., 403-424-9065 

Can, Montreal, Que., Atlas Instr .Corp.,3333Caven
dish Blvd., 514-489-8495 

Can, Ottawa, Ont., Atlas Instr. Corp., 3421/2 Elgin 
St .. 613-233-9471 

Can, Toronto, Ont., Atlas Instr. Corp., 50 WingoJd 
Ave .. 416-781-6174 

INCRE-DATA CORP., 6403 Acoma Rd., S.E., Albuquerque, N.M. 
*lNCRE-LOCK position control system - Sequential Information 
*INCUSIL 10 brazing alloys - Western Gold & Platinum Co. 
*lNCUSIL 15 brazing alloys - Western Gold & Platinum Co. 
INDAK MFG. CORP., 1915 Techny Rd., Northbrook, III. 60062, 

Tel: 312-272-0343; Sis. Mgr: A.R. Cobb 
INDEPENDENT INK, INC., 14705 S. Avalon Blvd., Gardena, Calif. 

90247, Tel: 213-321-0181; Sis, Mgr: C. Brucker 
*lNDALLOY plated wire -Indiana General Corp. 
* INDI-AC height gage - Bendix Corp. 
* INDI-RON roundness gage-Bendix Corp. 
INDIANA GENERAL CORP., Electro-Mechanical Div., 517 W. 

Walnut St., Oglesby, III. 61348, Tel: 815-883-8453, 
TWX: 910-642-2370; Sis. Mgr: R.D. Wricht, Jr. 

INDIANA GENERAL CORP., Electronics Div. - Memory Prods., 
Keasbey, N.J. 08832, Tel: 201-826-5100; Sis. Mgr: 
H. Warner 

INDIANA GENERAL CORP., Magnetic Equip. Div., 6001 S. General 
Ave., Cudahy, Wise. 53110, Tel: 414-769-8000, TWX: 
910-262-3100; Sis. Mgr: W.J. Bronkala 

INDIKON CO., INC., 76Coolidge Hill Rd"Watertown, Mass. 02172, 
Tel: (617) WA 4-2198; Sis. Mgr: A. Finn 

INDIT CORP., 79 Albertson Ave., Albertson, N.Y. 11507, Tel: 
516-747-2510; Pres: G. Grundelman ..... FSC 24757 

* INDO MICA reconstituted mica-Industrial Mica 
* INDOMICA synthetic mica-Columbia Tech. Corp. 
INDUCTOR ENGRG., INC., 117 Schley Ave., Lewes, Del. 19958, 

Tel: 302-645-6251; 515. Mgr: E.T • Wagner; FSC 04828 
*lNDUCTOSYN encoder - Del Electroolics Corp. 
*lNDUCTROL induction voltage-regulator - General Electric Co. 
* INDUFLUX mag. analyzers -Irwin Labs., Inc. 

~~~~mAtLc~~~D'i~~ CO~~YifK~~~k Rd., Fairfield, N.J.07006, 
Tel: 201-227-1510; Sls.Mgr: T. Ancey 

INDUSTRIAL COMMERCE CORP., 105-07 Metropolitan Ave., 
Forest Hills, N.Y. 11357, Te'I: 212-268-5277; Sis. 
Mgr: L.E, Bruckman 

INDUSTRIAL COMPONENTS, INC., 1675 S.E. AlienAve.,Beaver
ton, Ore. 97005, Tel: 503-644-0126; Sis. Mgr: D.E. 
Hand 

INDUSTRIAL CONDENSER CORP., 3243 N. Calilornia Ave., 
Chicago, III. 60618, Tel: 312-463-2200; Sis. Mgr: 
R.W. Felber ..... FSC No. 74861 

• INDUSTRIAL CONTROL CO., Central Ave. at Pinelawn, Farming 
dale, N. Y. 11735, Tel: 516·694-3000; SIS. Mgr: G. Attura ........ 
FSC No. 90081 ...................................................... i'JS. 2668, 2669 

Ala Huntsville, Rep,lnc.,8100 Memorial PkwY.,205-881-
1591 

Conn New Haven, Edcom, Inc., 965 Dixwell Ave., 203-
624-7291 

Ga Atlanta, Rep" Inc., 2221 Bolton Dr., N.W., 404-
355-1815 

Mass Newtonville, Edcom, Inc" 815 Washington St., 617-
969-9710 

Wash Seattle, Pacific Elec. Sis. Co., 206-623-5322 
EXP: NY, NewYork,J.A.GrossCo.,41 Union Sq., 212-92Cj,. 

5063 
FOR: Can, Windsor, ant., W. Spenser Co., 3238 Curry 

St., 609-969-1332 

INDUSTRIAL ELEC. REELS, INC., 1509 Chicago St., Omaha, 
Neb. 68102, Tel: 402-341-4600; Sis. Mgr: J.C. 
Costello ...... FSC No. 00503 

INDUSTRIAL ELECTRONETICS CORP., 1363 S. Patrick Dr., 
Satellite Beach, Fla. 32935, Tel: 305-262-4592; 
Sis. Mgr: M, King 

• INDUSTRIAL ELCTRN. ENGRS., INC., 7720 Lemona Ave., Va 
Nurs. Calif. 91405, Tel: 213· 787'()311, TWX: 910-495-1707 
Sis. Mill: W. Bowies ........ FSC No. 05464 ...... i'JS. 1188-1190, 1791 

Ala Huntsville, Mekco Assocs., Inc., 3322 Memorial 
Pkwy .. 5., 205-881-3721 

Ariz Phoenix, Gramer & Co.,UO W.Camelback Rd., 602-

Cal .. 

Colo 

Conn 

Fla 

III 

Kans 

Md 

Mass 

Mich 

Mhm 

Mo 

NJ 

NM 

NY 

NC 

279-1231 
Belmont, lEE, 1049A The Ala!11eda, 415-591-2551 
Los Angeles, lEE, 7720-40 Lemona Ave., 213-787-

0311 
San Diego, L.L. Stoakes, Inc., 4438 Ingraham St.; 

714-274-6281 
Englewood, Hyer Assocs., Inc., 7895 E. Prentice 

Ave., 303-771-5285 
N. Haven, Kitchen & Kutchin, Inc., 22 Broadway, 

203-239-0212 
Orlando, Mekco Assocs., Inc., 3165 McCrory Rd., 

305-841-2215 
Chicago, Magnuson Assocs., 5639 W. Fullerton 

Ave., 312-622-6322 
Leawood, Poly-Onics, Inc., 4434 West 90th Terr., 

913-648-4173 
Rockville, Biechler Assocs., Inc., 822 Baltimore 

Rd., 301-762-6210 
Towson, Biechler Assocs., Inc.,202W.Pennsylvania 

Ave .. 301-825-8222 
Lexington, Kitchen & Kutchin, Inc., 17 Waltham St., 

617-862-8230 
Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd., 

313-357-3700 
St. Paul, Magnuson Assocs., 1246 W. Seventh St., 

612-227-8495 
Hazelwood, Poly-Onics, Inc., 47 Village Sq. Shopping 

Ctt., 314-837-0597 
Wayne, B.B, Taylor Corp., 147 Mohawk Trail, 201-

839-0444 
Albuquerque, Hyer Assocs., Inc., 130 Alvarado Dr., 

N.E., 505-265-5961 
Baldwin, B.B. Taylor C.orp" 2270 Grand Ave., 516-

223-8000 
Red Hook, Ossmann Component Sis. Corp., 77 Kelly 

Rd .. 914-297-7773 
Rochester, Ossmann Component Sis. Corp., 39 

Saginaw Dr., 716-442-3290 
Syracuse, Ossmann Component Sis. Corp., 132 Pick

ard Bldg., 315-454-4477 
Vestal, Ossmann Component Sis. Corp., 19b1 Vestal 

Pkwy., E., 607-785-9949 
Burlington, Mekc~ Assocs., Inc./lDO-B lindsey St., 

91'1-226-7177 

INC·INJ 

INDUSTRIAL SYSTEMS OIV., Hughes Aircraft Co., 5261 W. 
Imperial Hwy., Los Angeles, Calif. 90045, Tel: 213-
670-9040; Sis. Mgr: E.J. Illes 

INDUSTRIAL TECTONICS, INC., 18301 5. Santa Fe Ave.,Compton, 
Calif. 90224, Tel:213-537-3150, TWX:910-346-6302; 
Sis. Mgr: L.J. Griffin ..... FSC No. 06144 

INDUSTRIAL TECTONICS, INC., Ball Div., 3686 Jackson Rd., 
Ann Arbor, Mich. 48103, Tel: 313-663-2451, TWX: 
810-223-6058; Sis. Mgr: K.W. McKenzie 

• INDUSTRIAL TEST EQUIP. CO., INC., 20 Beechwaod Ave., Port 
Washington, N. Y. 11050, Tel: 516·767·5253; Sis. Mgr: 
M. Schrelbman ........ FSC No. 99074 .................................. Pg. 1405 

Ariz Phoenix, Luscombe Engrg. Co., 3130 N. Third Ave., 

Cal 
602-274-1542 

Pasadena, Luscombe Engrg. Co., 610 S. Arroyo 
Pkwy., 213-684-2000 

San Mateo, Luscombe Engrg. Co., 220 E. Third Ave., 
415-342-7057 

Conn New Haven, Broger Instr. Sis. Co., 31 Broadway, 
SP 7-6279 

11\ Chicago, A,S. & H.Assocs., 6272W. North Ave., 312-
237-2343 

Mass Waltham, Broger Instr. Sis. Co., 176 Second Ave., 
(6171 TW 1-8045 

NY Great Neck, Industron Assocs., Inc., 300 Northern 
Blvd .. (516) HU 7-2620 

Pa Phiiadelphia, W.F. Assoc .. Broad & Chestnut Sta" 
KI 6-4121 

EXP: NY, New York, Lindor Int'l. Corp., 10 East 40th St.,c 
(212) MU 5-6740 

INDUSTRIAL TIMER CORP" 114 U.S. Hwy. 287, Parsippany,N.J. 
INDUSTRIAL TOOLS, INC., 201 Bryant St., Ojai, Calif., Tel: 

805-646-5561; 51 s. MQr: W.B. Burr, Jr. 
INDUSTRIAL WASHING MACHINE CORP., 32 Main St., Matawan, 

N.J., Tel: 201-566-4660; Sis. Mgr: H.M. Sadwith 
INDUSTRIAL WINDING MACHINERY CORP., P.O. Box 45, River 

Edge, N.J. 07661, Tel: 201-488-4492; Sis. Mgr: 
H.W. Roehrig 

INDUSTRO TRANSISTOR CORP" 35-10 36th Ave., Long Island 
City, N.Y .m06 

*INERTIA-MAZE air filter - North American Rockwell Corp. 
INET-POWER; Teledyne Co., 711 W. Knox St., Gardena, Calif. 

90247, Tel: 213-327-0913; Sis. Mgr: R.Z. Smith 
." .. FSC No. 90911 

INFINETICS, INC., Electro-MagnetiC Div., 1601 JessuP St., Wil
mington, Del. 19802, Tel: 302-652-3386; Sis. Mgr: 
M. Schwartz ..... FSC No. 28939 

- - - - - - - -Advertisement- - - - - - - -
• BOBBIN CORES by AUTOMATION: Square

loop magnetic cores of nickel tape, wound on 
supporting bobbins. Automated for precise uni
formity, reproducibility and wider magnetic char
acteristics. Factory engineering and quick delivery 

for prototype or production. Low cost services, 
custom test,"matched sets"enhanceeconomicsfor 
ferrite plane drivers, magnetic memories, counters, 
registers, modulators, mag .. amps, inverters, pulse 
transformers, other saturating .. mode devices. Eco .. 

nomic replacement for small boxed Tapewound 
cores, Comprehensive deSign & technical data 
distributed free by international represen .. 
tatives on phone request. 

Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd., 216- *lNFINITRON conductive plastic poteotiometer - Bourns, Inc. 
442-8080 * INFINITY BRAND fasteners-H.M. Harper Co. 

Pa 

Dayton, S. Sterling Co., 2673 Culver Ave., 513-298- • INFIJ.LlTE, cartell~Technologr, Inc., 45·12 108 St., Corona, N. Y. 
7573 11368, Tel: 212·592-4700 ............................................ Pg. 1191 

Narberth, Biechler Assocs., Inc., 134 N. Narberth, Ala HuntSVille, Young & Lawrence Assocs., Inc., 2907 
• INDUSTRIAL DEVICES, INC., 982 River Rd., Edgewater, N. J. 215-667-1827 Governors Dr., S.W., 205-539-6575 

Tel: 201 ·943-4084; Sis. Mgr: B. Schnoll ........ i'gs. 1796, 179 Pittsburgh, R.F. Clark Co., 10517 Lindberg Ave., Conn Madison, A& M Elctrn. Rep., Inc., Ailene Dr., 203-
Cal Chatsworth, J. Rietz Co., 20700 Dearborn St., 213- 412-242-9500 245-1031 

882-3000 Tex Dallas, Norvell Assocs., Inc., 10210 Monroe,214- Fla Ft. Lauderdale, Young & Lawrence Assocs., Inc., 
Mt. View, Repex, 2015 Latham St" 415-969-9200 357-6451 415 E. Broward Blvd., 305-563-6717 

Colo Denver, B & B Elctrn. Prods., 2161 S. Platte Rive .. Houston, Norvell Assocs., Inc., 6440 Hillcroft Ave., • St. Petersburg, YOUng & LawrenceAssocs.,lnc.,300 
Dr., 303-935-4631 713-774-2568 31st St., N" 813-894-0026 

Conn W. Simsbury, Anchor Engrg.Corp.,bArrowhead Dr., Utah Salt Lake City, Hyer Assocs.,lnc.,445 E.Second, 5., • Winter Pk., Young & Lawrence Assocs., Inc., 601 
203-658-6261 801-363-6773 N. New York Ave.,305-647-69Z9 

Fla Orlando, ComponentsSls.Corp.,BoxI4523,305-277- Wash Seattle, Eleclronic Sis. Corp" 5600 California Ave., Mass Needham, A & M Elctrn. Rep., Inc., Box 73,617-

St. i;t~~sburg, Components Sis. Corp., Box. 9545, INDUSTRIAL ELJii~~.2~~16~gtl~ CORP., 109 Prince St., New NY Faye~!i~~:,O M.P. Andrews, Inc., 319 Mott Rd.,315-
Tel: 360-7460 York, N.Y., Tel: (212) OR 7-1881, TWX: 710-581- 637-3144 

Ga Atlanta, Industrial Hardgoods Co., 1616 Tryon Rd., 4338; Sis. Mgr: J. Jacobs Tex Dallas, True Technology Co., 12016 FieldwoOci La., 
N.E" 404-451-5328 INDUSTRIAL ELCTRN, RESEARCH ENTERPRISES,881 Hurlin- 214-239-7741 

Chicago, K.D. Engle Co., 3621 W. Devon Ave., 312- game Ave., Redwood City, Calif. 94063, Tel: 415- • Houstoni True Technology Co., 713-649-7874 
539-1820 . 366-8281; Sis. Mgr: J.A. Backer ..... FSC 28904 • INFODEX, INCORPORATED, 7 Cherrr Ave., Waterbury, Conn. 

Kans Wichita, G. Fixman Engrg. Co., 6631 E. Kellogg, INDUSTRIAL ELCTRN, RUBBER CO., 8589 Darrow Rd., Twins- 06702, Tel: 203·754-4159; Sis. Mgr: E. H. Ulm .......... Pg. 1187 
(316) MU 2-9433 burg, Ohio 44087, Tel: 216-241l-l700; Sis. Mgr: INFORMATION DESIGNS, INC" .3247 Middlefield Rd., Menlo 

III 

Baltimore, Moler/Eader Assoc.,320 Hillen Rd.,OOll W. Genung Park, Calif. 94025 
VA 5-1130 INDUSTRIAL FORMULATIONS CORP .,160 Terminal Dr" Plain- INFORMATION DISPLAYS, INC.,333 N. Bedford Rd., MI. Kisco, 

Md 

Mass Wellesley Hills, Anchor Engrg. Corp., 336Washing- view, N,Y. 11803, Tel: 516-681-1780; Sis. Mgr: N.Y., Tel: 914-241-1000, TWX:.nD-511-2179; V.P. 
ton St., 617-235-6330 R. Zatzkin SIs: C. Machover .. _. FSC No. 01825 

Mich Oak Park, W: Spenser Co., 21500 Greenfield Rd., INDUSTRIAL GAUGING & CONTROL,296WestportAve.,Norwalk, INFORMATION ·INSTRS., INC., 62 Enterprise Dr., Ann Arbor, 
313-398-8005 Conn. 06851, Tel: 203-847-4581; Sis. MQr:I.Russell Mich. 48106, Tel: 313-761-2255; Sis. Mgr: W,S. 

Minn Wayzata, G.A. Kelly, Box 222, (612) GR 3-7602 INDUSTRIAL INSTRUMENTS, LTD., Stanley Rd., Bromley, Kent, Jack 
Mo St. Louis, G. Fixman Engrg. Co.,SI6OStanfordAve., Eng., 515. Mgr: R.D. Edwards *lNFRAMIKE infrared moisture gage - General Electric 

(314) PA 5-5219' INDUSTRIAL INVENTIONS, INC" RD2 463, US I, MonmouUl Jct., INFRARED INDS., INC., Instrumentation Div., Box 989, Santa 
Haddonfield, Moler/Eader Assoc., Box 240, (609) N.J. 08852, Tel: 201-329-6000; Sis. Mgr: H. Star Barbara, Calif. 93102, Tel: 805-684-4181, TWX: 

HA 8-2440 INDUSTRIAL MICA, Div. Columbia Technical Corp., 223 S. Van 910-336-1140; Pres: H.O. Hauck ..... FSC No. 15737 
NJ 

NY Buffalo, Niagara Elec. Sis. Co., 505 Delaware Ave., Brunt St., Englewood, N.J., Tel: 201-568-7200; Sis. * INFRASCAN radiometers-Infrared Inds., Inc. 
(716) TT 6-4000 Mgr: F.L. Frey *lNFRASIL fused quartz - Amersil,lnc. 

Manhasset, Kaelber & Mack, Inc., 75 Plandome Rd., INDUSTRIAL NUCLEONICS CORP .,650Ackerman Rd., Columbus, * INFRATRON detectors-Infrared Inds., Inc. 
(516) MA 7-6620 Ohio 43202, Tel: 614-267-6351; Pres: D.L. Nelson INGERSOLL PRODS .. Div. Borg-Warner Corp., 1016 West 120th 

Rochester, Niagara Elec. Sis. Co., 55 Canterbury INDUSTRIAL OPTICS CORP., 377 Fifth St., Newark, N.J., Tel: St., Chicago, III. 60643, Tel: 312-264-7800, TWX: 
Rd., 0l6) BR 1-1223 ,201-743-U36; Sis. Mgr: R.J. SchmiU 916-221-5081; Sis. Mgr: H.N. Bowen, Jr ...... FSC 

Portland, Pacific Elec. Sis. Co., 140 Southeast 28th ,INDUSTRIAL RETAINING RING CO., 57 Cordier St., Irvington, No. 02863 
Ave., (S03) BE 5-4137 N.J. 07111, Tel: 201-926-5000, TWX: 201-621-7816; INJECTION PLASTIC CORP .,8124-30 N. Ridgeway Ave., Skokie, 

Tenn Chattanooga, Industrial Hardgoods Co., 809-11 N. Sis. Mgr: P .L. Altpeter . III., Tel: 312-267-3888; Sis. Mgr: W. Hays 
Marl<et St., 615-267-0907' INDUSTRIAL SOLID STATE CONTROLS, INC., Box 934, York, INJECTORALL ELCTRNS. CORP., 4 North Rd., Great Neck, 

Dallas, Blackburn Assocs., Inc., Box 20073, 214-351- Pa. 17405, Tel: 717-848-2825; Sis. Mgr: D.C. Mc N.Y. 11024, Tel: 516-487-6015; Pres: E. Wollman 

Ore 

Tex 
______ 999_1 ______________ :1 ____ .In .. t.os.h _______________ 1 *INJECT RON switch tubes - Litton Industries 

SEE PAGE 352 TO GET YOUR COPY OF THE RADID-ELECTRONIC MAmR 3045 



_IN_K_.I_N_T_~ _________ .. ___________ ........... __ .. MANUFACTUR,EaS' SALES QFFICES, TRADE NAMES ••• 

* INKSWELI. PADS Stamp'~ads-lndePendent Ink, Inc. Cal L.as Angeles, Product 'Data Co.; 1147·5. Robertson . Utah Salt Lake City, F.Y; Gates Co.,' 455' East 4th,S., 
INLAND. CONTROLS, 342 Western Ave:, Boston, Mass. 02135 Blvd.,213-278-3356·' 803-359-1101' 
• INLAND ELCTRN. PRODS. CORP., 403 S. Raymond St, Pasadena " MI. View, IFM-North;2269 Middlefield Rd.,415-961- Wash Seattle, Dewar & Assocs., 6361 Fjrst Ave., S., 206-

Calif. 91101, Tel: 213·681·9579 ............................... ;LPg. 251~ 2828' 763-2233 
INLAND. MFG; CO.; 1108 Jackson St., Omaha, Neb. 68102; Tel: Fla Orlando, J.t.. Highsrrnth & Co.,2543 Industrial Blvd., Wise Waukeshaj L;F.· Jireen·&A~soC$.', 830 Plateau,414-

402-342-1108; Sis. Mgr: T .R, Gomez 305-293-5202 786-3678 
INLAND MOTOR CORP. OF VIRGINIA, Sub. Kollmorgen Corp., Kans LeawoodJ Leemark Engrs., Inc., Box 6175,913"648- EXP: NY, Hicksville, 'Emec, Inc., 55 E. OId'Country Rd., 

501 First St.; Radford, Va. 24141, Tel: 703-639- 0124 . 516-931-3700 '. 
3973,TWX: 710-875-3740; V;P. Mktg: L. Davis Mo St. LouiS, Leemark Engrs., Inc.; 9623 St. Charles ,'FOR: Can, Montreal, Que., Electrodesign, Ltd., 9124 St • 
..... FSC No. 11384 Rock Rd.,314-423-8700· Lawrence Blvd., 514~389-5914 

INMANCO, INC.,3800 West 42nd St.,Chicago,III.60632, Tel: 312- NY Great Neck, Industron Assocs., Inc" 300 Northern 
247-6900; Sis. Mgr: SA. Sargent Blvd., 516-487-2620 INSTRUMENTS, INC., 3434 Midway Dr~ San Diego, Calif. 92110, 

* INNERSHIELD wire electrode- Lincoln Elec. Co. NC C, har710ot4te_;l.~_.L77'4H3ighSmith ~ Co., 37331i1100roe Rd., Tel': 714-223-7156; 515. Mgr: D.C. Kalbfell 
* INSA-LUTE adhesive Cement - Sauereisen Cements CO. J= *I NSU LeBO LT fastener - Pylon Company, Inc. 
INSACO, INC., Box· 422, Quakertown,Pa. 18951, Tet: 215-536- Va Richmond, J,L. Highsmith & Co., 5003 Brook Rd., Beckman Instruments, Inc. 

3500, TWX:. 510"661-5943; Sis. Mgr: P .E. Haines 703-266-2060 * INSUL-MATE test adapters-Air-O-Tronics Prods., Inc. 
INSCO CORP., Main ·St .. Groton, Mass. 01450, Tel:617-448-6369; INSTRUMENT RESCH, CO., P ,0. Box 231, Lincoln, Mass. 01773, ~NSUL-SCREWS nylon screws - Austin Continental Industries 

Pres: D,L,Ammen Tel: 617-897-7647; Sis. MgnB.Hobbs ..... FSC 28999 INSULATING FABRICATORS, INC., 150 Union Ave., E. Ruther-
INSO ELCTRN. PRODS., INC., 103 Park Ave., Nutley, N.J. 01110, INSTRUMENT RESISTORS CO" INC., 503 Adamston Rd., Brick ford, N.J. 07073, Tel: 201-939-7392; Sis. Mgr: F.J. 

Tel: 201-667-7711; Sis. Mgr: M; Rein .. FSC 05689 Town, N.J. 08723, Tel: 201-477-5454; Sis. Mgr: H. Hanus, Jr. . 
INSPECTION SYSTEMS, Div, Delta Sonics, Inc., 12918 Cerise G. Melick ..... FSC No. 83604 INSULATING SHAPES, INC., 1381 Seabury Ave., Bronx, N.Y. 

Ave., Hawthorne, Calif. 90250, Tel: 213-772-1409; ___ - - - - -Advertisement- - - - - - - - 10461, Tel: (212) SY 2-4400; Sis. Mgr: A. Mar-
Sis. Mgr: J.B, Halbert Instrument Resistor Company's new line of gosian ._ FSC No. 07967 

* INSPECTROSCOPES boroscopes- Eder Instr. Co., Inc. REED RELAYS are both unique and inexpensive. INSULATOR DIV., Sanders Assocs"lnc., 11101 Sunset Hills Rd., 
*lNST -O-MATIC fluid quick disconnect - E.B. Wiggins, Inc. InResCo's "M" Series have completely sealed Reston, Va, 22070, Tel: 703-471-1550; TWX: 110-
*lNSTA-GEL chemical - Packard Instrument Co., Inc. windings and. Reed Switches yet are priced 883-0696; 515. Mgr: J, Casler ..... FSC No. 94117 
* INSTA-TEST breakdown testers- Grand Transformers, Inc. below most 'open" style Reed Relays. Our * INSULCAPS heat shrinkable caps- Electronized Chemical 
* INSTANT MOSSBAUER spectrometers- Elron, Inc. APC units ·are ideally suited for Printed *lNSULET rivets - Pylon Company, Inc. 
*lNSTRAMATIC controllers, power supplies & transmitters - Circuit applications. Switch configurations a- * INSULGREASE Silicone dielectric compound - General Elec. 
INSTRON CORP., 2500 Washington St" Canton, Mass. 02021, Tel: vailable are form "A"and 'C"and combii1ati~ns. * INSULJEL silicone spray lubricant- General Elec. Co. 

617-828-2500; Sis. Mgr: H, Hindman ..... FSC 80160 InResCo can still supply your PRECISION "1NSULKRIMP solderless terminals & CO,l"ectors - Waldom 
• INSTRULAB, INC., 1205 Lamar St., Dayton, Ohio 45404, Tel: WIRE WOUND resistor reouirements as we *lNSULKRINP insulated pvc terminal - ETC Inc. 

513-223-2241, TWX: 810-459·1926,Asst. Sis. Mg~ J. G. Cetinsile have since 1939. * INSULOOP cable tie- Tyton Corp. of America 
........ FSC No. 21713 ................................................ Pgs. 1406, 1968 _ _ _ _ _ • - - - - - - - - - - - - - - - * INSULOOP wire & cable tie-Ideal-Hellermann Can., Ltd. 

Cal San 'Diego, W.D; Gorman, 4476 Tivoli St., 714-222- • INSTRUMENT SPECIALTIES CO., INC., 254 Bergen Blvd., Little * INSUL TAPE heat shrinkable tape - Electronized Chemical 

Fla 
Ga. 
Ind 

9424 Falls, N. J. 07424, Tel: 201·256·3500, TWX: 201·256·3784; * INSUL TlTE tubings- Electronized Chemical Corp. 
Topanga, Electronics for Industry, 1184 Aztec, 213- Sis. MI': J. D. Roberson ..... : ........ : ......................... Pgs. 1222, 122 *lNSUROK laminated plastics- Richardson Co. 

883-6426 Ariz Scottsdale, E.V. Roberts &Assocs.,lnc., 77 3rd Ave., * INT -SERTER brakes - Midwest Automatic, Inc. 
Melbourne, CES Assocs" Box 1152, 305-254-2183 W.,602-947-7695 
Perry, Aero Reps, Inc., Box V, 912-987-2174 Cal Culver City, E.V. Roberts & Assocs., Inc., 9601 W. 
Hammond, R, Welch Instrs., 6336 Columbia Ave., Jefferson Blvd., 213-870-9561 

(219) WE 2-4474 .. Palo Alto, E,V, Roberts & Assocs., Inc., 800 San 
Indianapolis, Loy Instr. Co" 2111 N. Kitley Rd., Antonio Rd., 415-324-1611 

317-356-6318 . III Chicago, R. Diethert Co., Inc., 2030 W. Montrose 

• INTEGRATED CIRCUIT ELCTRNS., INC., 237 Riverview Ave., 
Newton, Mass. 02154, Tel: 617 ·899-2700, Sis. Mgr: T. Chadurjian 
.................................................................................................. PI- 1193 

Ala Birmingham, Technical Mktg .. lnc., Box 5971,205-
871-5431 

Kans Wichita, G. Fixman Co., 6631 E. Kellogg, 316-682- , . Ave"312-561-7627 Ariz Scottsdale, Vinson Assocs.,lnc., 44 E.lndianSchool 
9433 Minn St, Paul, Northport Engrg., Inc., 2027 Grand Ave" 

Md Baltimore, W,H. Cook & Co., 1440 S. Charles St., 612-698-3841 
301-752-3867 Mo St. Louis, Ryder Pratt Assocs., 7460 Oakland Ave., 

Cal 
Rd., 602-947-7371 

Palo Alto, P. Nurches Co., 999 Commercial St., 
415~326-7842 

Mass Watertown, Bilowich Enterprises, 109 Warren St., 314-647-2632 
617-926-0490 Ohio Cleveland, Midwest Precision 515,,24819 Lake 'Rd" 

Palo Alto, Peninsula Assocs., 1447 Bayshore, 415-
322-1803 

Mich Dearborn, Industrial Temperature Control, 23419 216-871-2288 
Ford Rd., 313-278-2210 Va Waynesboro, McLean sis. Co" 301 Stonewall Dr., 

Pasadena, p. Nurches Co., 2396 E. Foothill Blvd., 
213-681-8957 

Mo 

Ore 

NJ 
NM 

NY 

Southfield, Twin Region Elctrn. 515., 29563 North- 703-942-8678 
western Hwy., 313-358-4480 • INSTRUMENT SYS. CORP., Magnetics Div., 770 Park Ave., Hunt· 

St. Louis, G. Fixman Co., 8160 Standford Ave., 314- inlllOn, N. Y. 11743, Tel: 516·423·6200, TWX: 510·226-6983, 
725-5219 MI': M. SChwartz .... FSC No. 09966 .... Pgs. 1044, 1408,2516, 2517 

Portland, R.R. Legg Co., 4475 S.W. Scholls Ferry, • INSTRUMENTATION AMPLIFIERS & SUPPLIERS, INC. -See 
910-464-1510 INCOR 

Englewood, Tridon Sis., 8 Depot SQ., 201-569-8011 INSTRUMENTATION & CONTROL SYS., INC., 129 W. Laura, 
Alamogordo, A.L.S. Elctrns., Box 1498, 505-437- Addison, III. 60101, Tel: 312-543-6200; Sis. Mgn 

7576 G, Servos 
Albuquerque, A.L.5. Elctrns., Box 11626, 505-268- INSTRUMENTATION TECHNOLOGY CORP., 18811 Napa St., Nort 

9600 ridge, Calif. 91324, Tel: 213-886-2034; Sis. Mgr: 
Buffalo, Mosan-Hanson Assocs., 22 Biscayne Dr., G. Himler .' 

716-684-6336 • INSTRUMENTS FOR INDUSTRY, INC., 151 Toledo St., Farming· 
Fayette~ille, Moran-Hanson Assocs., 416 Franklin dale, N. Y. 11735, Tel: 516 - 694-1414, Sis. Mlr: J. D. Fahnestock 

St .. 315-637-9601 ........ FSC No. 0.1105 ................................................................ Pg. 530 

Colo Englewood, Vinson Assocs., Inc., 3600 S. Lincoln 
St., 303-789-2203 

Conn Hamden, J & J Assocs., 965 Dixwell Ave" 203-624-

Fla 

Ga 

III 

Md 

7800 : 
Hallandale, Technical Mktg., Inc., Box 127,305-563-

8585 
Orlando, Techni.cal Mktg., Inc" 1511 E. Robinson, 

305-843-2500 
St. Petersburg, Technical Mktg., Inc., Box 13196, 

813-446-6192 
Marietta, Technical Mktg;, Inc., Box 1152, 404-

435-0079 
Chicago, O'Meara Co;, 6973 N. Sheridan St., 312-

274-8762 

Ohio Cleveland, Twin Region Elctrn. 515., 21010 Center Ala HuntSVille, Gentry Assocs.,. Inc., 2109 W. Clinton 
Kensington, T .C. Satterthwaite, Box 5t, 301-942-

. 1700 
Ridge Rd" 216-331-7650 Ave" 205-534-9771 

Dayton, Hocker & Assocs"1400 Devereux Dr., 513- Ariz Tempe, F.Y; Gates Co" 3300 S. Mill Ave., 602-
298-8638 966-5441 

Dayton, Twin Region Elctrn. 515.,3864 Kettering Cal Burbank, Weightman & Assocs., 1226 W. Olive Ave., 
Blvd., 513-434-8000 213-849-7711 

Pa Newtown SQ" Holdsworth & Co., Box 298, (215) EL " Menlo Pk" Weightman & Assocs" 120 Santa Marga-
6-8550 rita, 415-325-2885 

Pittsburgh, L,H. Boleky Co .. 534 Lincoln Ave.,412- Colo DenvOe5'llF,Y, Gates. Co., 1930 S. Navajo St.,303-761-
761-8994 Y 

Tex Dallas, Braden Engrg. Co., 2646 Andion Dr., 214- Fla Orlando, Gentry Assocs., Inc., 550 N. Bumby Ave., 
358-3278 305-841-7440 . 

Houston, Braden Engrg. Co., 3130 S.W. Freeway, Ga Atlanta, Gentry Assocs., Inc., Box 13513,Sta.K,404-
713-529-9881 874-4661 

Mass' Waltham, J & J Assocs., 225 Crescent St .. 617-

NM 

NY 

NC 

899-0160 
Albuquerque, Vinson Assocs .. , 2329 Wisconsin, 

N.E., 505-298-7442 
Liv¢rpool, RJC Assocs., 219 Oakridge T err., 315-

457-3220 
Lynbrook, Bittan Assocs., 381 Sunrise Hwy., 516-

593-3833 
Greensboro, Technical Mktg., Inc., Box 6664, 919-

274-2570 
Ohio Dayton, A.H. Baier Co. & Assoc" 3300 S. Dixie 

Dr .. 216-298-9897 

Utah Salt Lake City, Control Systems, Inc., Box l024, III Chicago, L.F. Green & Assoc.s., 5218 W. Diversey 
Willoughby, A.H. Baier 'Co. & Assoc.,4399lndustrial 

Pkwy., 216-946-6080 
,. 801-364-6425 Ave., 312-286-6824 

Va Annandale, J. Hopkins Assocs., 4520 Starr Jordan Kans Leawood, Poly-Onics, Inc .. 4434 West 90th Terr., 
Dr" 703-280-2086 913-648-4172 

Pa Lansdowne, W.F. Satterthwaite, 237 N. Lansdowne 
Ave., 215-623-5100 

Wise Milwaukee, Thomas Industrial Serv., 3504 S. Austin Md Rockville, Gawler-KnoGP Co., 1151 Rockville Pike, 
Tex Dallas, Servo Elctrns.; Box 20371, 214-637-3440 
Wisc' Milwaukee, O'Meara Co., 800 N,'Marshall St., 414-

St;, 414-483-9342 ' 301-427-3950 273-8467 
FOR: Can, Montreal, Que., Electrodesign, Ltd., 9124 St. Mass Waltham, R.E.5.C.O., 181 West St., 617-899-6618 FOR: Can, OakVille, Ont., Elequipment, Ltd., Box 174, 

Lawrence Blvd., 514-389-5914 Mich DetrOit, H. Teplitz & ·Co.; Inc., 26847 Grand River 
Can, Ottawa, Ont., Electrodesign, Ltd., 880 Glasgow Ave., 313-537-9058 

Crescent,613-745-0541 Minn Minneapolis, L.F. Green & Assocs,,6225 University, 
Can, Toronto, Ont., Electrodeslgn, Ltd., 3433 Bat- N.E., 612-781-1611 

416-844-9039 
Can, Vancouver, B.C. Southwell Controls, 1332 

Powell St., 604-255-9141 

hurst St .. 416-787-0991 Mo Hazelwood, Poly-Dn;cs, In.c., 47 Village SQ.ShGPPing INTEGRATED CIRCUIT ENGRG.CORP .,4900 E. Indian School Rd., 
* INSTRUMATE rack housing-Computer DynamicS, Inc. Ctr.,314-837-0597·· Phoenix, Ariz. 85018, Tel: 602-959-4760, TWX:910-
INSTRUMENT COMPONENTS CO., INC., 15105 Broadway, Maple NJ Roseland, Gawler-Knoop Co;, 14 BeaulortAve.,201- 950-1285? Sis. ·Mgr: G;R. Madland 

. Hgts., Ohio 44137, Tel: 216-475-9650; 515. Mgr:J,A, 226-4545 INTEGRATED DEVELOPMENT & MFG. CO./ 510 E, Washington, 
Wereb, Jr, NM Albuquerque, F.Y. Gates Co., 2631 Texas, N.E .. ,505- Chagrin Falls, Ohio 44022,Tel, 216-247-5100; Sis. 

INSTRUMENT DISPLAYS, INC" SUb. Burns & Towne, Inc., 18-36 298-1875 Mgr: A,O, Rule . 
Granite St., Haverhill, Mass. 01830, Tol:617-373- NY Albany, J,A. Reagan Co;, 419 Central A"e., 518-489- INTEGRATED ELCTRNS. CORP., 900 Walt Whitman Rd., Hunt-
1501; Sis. Mgr: J. Coogan 4777 ington Sta .. N.Y ,11746, Tel: 516-271-4100; Sis. Mgr: 

INSTRUMEf:.IT DIV., Sanders Assocs., Inc., Grenier Field, Man... P New York, Gawter .. Knoop, 212-344-2997 M." Lipow ..... FSC No. 30402 
chester, N,H, 03103, Tel: 603-669-4615, TWX: 710- NC· BurlingtOn, Gentry Assocs .. Inc.,116E. O'Neal Ave., * INTEGRATED MICA mica paper -Acim Paper C~. 
220-1845, Sis, Mgr: ·G. Lathrop ..... FSC No. 94117 919-227-2581 INTEGRATED MOTORCONTROL, INC., 936 Industrial Ave., Palo 

INSTRUMENT LABS. CORP., 315 W. Walton PI., Chicago, III., Ohio Cleveland, H, Teplitz & Co;, Inc .. 3945 Meadowbrook Alto, Calil, 9430), Tel: 415-327-1371; 515. Mgr: 
Tel: 312-642-0123; Sis; Mgr: H. Taylor .. FSC 81649 Blvd., 216-371-2044 '. , . ,G,R. Langland 

• INSTRUMENT PRODS., 3M Co., 300 s. Lewis Rd., Camarillo, Cill!. .. Dayton, H, Teplit. & Co.;lnc.,3718Salem Ave" 513- *INTEGRID inticircuit ~. ·c. cards - Elgin' Electronics Inc. 
93010, Tel: 805·482·1911, TWX: 510;866·7099, Mer: M. J. 277-9178 INTELlUX, INC., Sub. Harvey Radio Co., Inc" Box 548, Goleta, 
Ackerman ........ FSC No. 12578 .............................. Pgs. 1407, 1~75 Pa Richboro, Gawler'-Knoop Co., Box,414,215-925-7550 Calif. 93017, Tet:805-968-354i, rWX:910-334-1196; 
. Ala Huntsville, J,L~ Highsmith & Cq., 3322 S. Memorial Tex Richardson, Scientific Devices" 312 N. Central Sis. Mgr: S.Lebow 

Pkwy., 205-881-3294 Expwy;,214-231-8106 *lNTER-8-WIRE shielded cable - Perfectio~.Mii:a Co. --_ ...... ;.;....;....;;.-------1---.....;---------1 ,,) 
3046 eem/l969 



· •. including Federal Supply Codes (FSC) where available 

• INTER-MARKET, INC., 312 Waukegan Rd., Glenview, III. 60025 
Tel: 312·729-5330; Sis. Mgr: H. M. SCOIl ............ ; ....... Pg. 119 

Ariz Scottsdale, Bennewilz Assocs., 532 N. Brown St., 
602-947-7379 

Cal Burlingame, Leddy Assocs., 1319 Howard Ave.,415-
347-5247 

Los Angeles, Universal Camps. Co., 2330 Westwood 
Blvd" 213-474-1537 

Colo Denver, Bennewitz Assocs" 2801 E. Colfax Ave., 
303-399-1132 

Conn Berlin, White Sis. Co., 203-224-1423 
III Chicago, Actronic Sls.Engrg.Co.,4750N.Milwaukee 

Ave., 312-286-1037 
Iowa Ottumwa, N.W. Kathrinus & Co., 417 West 4th St., 

515-684-6110 
Md Timonium, Barnhill & Assocs. , 1931 Greenspring 

Dr., 301-252-5610 
Mass Needham, White Sis. Co., 20 Chestnut St., 617-444-

3676 
Minn Minneapolis, E,C.Elctrn. Sis. Co" 10108 AbbottAve., 

5.,612-888-4626 
Mo St. Louis, N.W. Kathrinus & Co., 2427 Brentwood 

Blvd., 314-962-5627 
NJ Beverly, Barnhill & Assocs., 1306 Copper St., 609-

871-1829 
Harrington Pk., Metro Tech. Sis. Co" 39 Bluefield 

Ave., 201-768-8495 
NM Albuquerque, Bennewitz & Assocs.,9720Candeiaria, 

N.E., 505-298-6775 
NY Massapequa Pk" Metro Technical Sis. Co" 103 

Pinewood La., 516-798-1066 
Ohio Fairborn, Technical Assocs., Inc., Box 388,513-878-

2484 
Rocky River, Technical Assocs., inc., 19500 Center 

Ridge Rd., 216-333"0035 
Tex Dallas, W.P. Fralia Co., 214-827-1233 

Ft. Worth, W.P. Fralia Co.,Box 12625,817-738-2394 
Va Lynchburg, Barnhill & Assocs., Box 1104, 703-384-

2062 
Wash Seattle, C. Lyle Reeve Mfg. Assoc., 210 North 171st 

St., 206-542-5889 
FOR: Can, Montreal, Que., Electronic Camps. Int'I., 5253 

Decarie Blvd., 514-482-0722 
Can, Thornhill, Electronic Comps.lnt'I.,38Guards

man Rd., 416-447-3873 
• INTER-TECHNICAL GROUP, INC., P.O. Box 23, Irvington·on

Hudson, N. Y. 10533, Tel: (914) LY 1-8822, TWX: 710·564-0802; 
Sis. Mgr: G. Morrow .............. . .......... Pg. 1221 

Colo Denver, Palmer Assocs., 1050 Yuma St., 303-255-
9961 

Fla Maitland, H. Sarkis & Assocs., 671 Dommerich Dr., 
305-647-3671 

Mass Brookline, Normeil Assocs., 118 St. Paul St., (617) 
BE 2-4120 

Minn Minneapolis, International Sales CO' I 8703 Beard 
Rd., 612-881-6683 

NJ Old Bridge, C.R. Mayer Co., Box 44, (20ll PA 7-
0970 

NY Lynbrook, H.B_ Heft, Box 623, (5161 LY 9-3351 
Syracuse, Naylor Elec. Co., 1718 Erie Blvd., (3151 

GR 2-9183 
Ohio Cleveland, Monatron, 20850 Sheldon Rd., 216-243-

6500 
Pa Ardmore, R.D. Freedman Assoc., Box 391, 215-649-

3679 
Tex Dailas, Corwin Assocs., Inc., Box 18112, 214-348-

4623 
• INTERCONTINENTAL ELCTRNS. CORP., P.O. Box 151, Fairport, 

N. Y. 14450, Tel: 716 - 377-5990; Sis. Mgr: R. Main ...... Pg. 1409 
Cal Garden Grove, Westec Co., Box 875, 714-636-2930 
t-Ia IVlelbourne, t,;t.~ Assocs., I:$ox U!)L, jUJ-,!)4-£l1:lj 
Mass Needham Hgts., C. Lueders & Co., Box 161, 617-

449-0345 
NY Manlius, A.L. Perkins Co" Inc., Kinlock Plaza, 

315-682-5005 
FOR: Can, Dorval, Que., Technitron Assocs., Ltd., 769 

Lajoi Ave., 514-631-6859 

- - - - - - - -Advertisement- - - - - - - -
Precision Test Equipment: including; Fre
Quency Counters, Signal Generators, Pre
amplifiers, Power Supplies, Laboratory Re
ceivers (AM-FR-Single Sidebandl. Crystal 
Oscillators and accesory items (Mixers, De
tectors, Probes, etc,). RF and Digital De
sign: Long and Short Run Manufacturing & 
Services. Printed Circuit board fabrication and 
complex Systems Design and Manufacture. 

• INTERCONTINENTAL HARNESS & CABLE CO., 31 W. Mall, 
Plainview, N. Y. 11803, Tel: (516) CH 9-0388; Sis. Mgr: P. Young 
................................. ... ... . ......... , ........ Pg. 2956 

• INTERELECTRONICS CORP., Inlereleclronics Pk., U.S. Rle. 303, 
Congers, N. Y. 10920, Tel: (914) EL 8-8000; Sis. Mgl: M. H. Pinlell 
........ FsC No. 21829 .. . .......................................... Pg. 1965 

INTERFERENCE MEASUREMENT LABORATORY, INC., 850 
Shepherd Ave., Brooklyn, N.Y., Tel: 212-649-0303; 
515_ Mgr: H. Starkand 

INTERLAB, INC., 109 Wheeler Ave., Pleasantville, N.Y. 10570, 
Tel: 914-769-1103; Sis. Mgr: H.M. Layton 

*INTERLINK voice coupler - Connecticut Consolidated Inds. Inc. 
*1NTERLON high temperature capacitor film - I,lterelectronics 
* INTERMATIC time switches, photo elec. controls, solid state 

timers-International Register Co. 
INTERNATIONAL COMMUNICATIONS CORP., 7620 Northwest 

36th Ave., Miami, Fla. 33147, Tel: 305-691-1220, 
TWX: 810-848-6588; 515. Mgr: J.B. Gerber 

INTERNATIONAL CRYSTAL MFG. CO., 10 N. Lee St., Oklahoma 
City, Okla. 73102, Tel: (4051 CE 6-3741, TWX: 
405-239-4348 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

INTERNATIONAL DIODE CORP., 90 Forrest St., Jersey City, 
N.J. 07304, Tel: 201-432-7151 

• INTERNATIONAL ELECTRO EXCHANGE CORP., 6851 Oxford st., 
Minneapolis, Minn. 55426, Tel: 612·929-7875, TWX: 910-576-
2469; V.P. Sis: T. Johnson .................................... Pgs. 2732-2735 

Ariz Scottsdale, Dorton Enterprises, Inc., Box 1297, 
602-946-6213 

Cal Alhambra, M.W. Riedel & Co., 2215 W.ValleyBlvd., 
213-283-7694 

Mt. View, M.W. Riedel & Co., 1445 Meadow La., 
415-969-9861 

Colo Denver, Walter Engrg. Co., 880 Bonnie Brae Blvd., 
303-777-5585 

Conn Essex, J. Stawicki Assoc., Box 126, 203-767-8566 
Fla N. Miami Beach, World Wide Prods., Box 429, 305-

949-3457 
Tampa, World Wide Prods., Box 7102,813-227-5051 

Ga Decatur, Wor Id Wide Prods., Box 1106,404-284-7500 
III Northfield, Aerol Assoc., 466 Central Ave.,312-446-

6486 
Iowa Des Moines, Kelly-Schmitz-Winkeler Assoc., 3831 

43rd St., 515-279-9235 
Kans Kansas City, Kelly-Schmitz-Winkeler Assoc., 7546 

Troost Ave., 816-363-5651 
La New Orleans, G.V. Peck Co., Box 8087 ,504-282-1553 
Md Reistertown, Par-Nell Sis. Co., 69 Main St., 301-

833-6444 
Mich Lathrup Village, R.C. Nordstrom Co., Box 32, 313-

444-4417 
Minn Anoka, A & R Assoc., Rte.l, Box 230, 612-421-0751 
Mo St. Louis, Kelly-Schmitz-Winkeler Assoc., 2319 

Hampton, 314-781-6111 
NJ Clifton, Aerol Assoc., Inc., 730 Clifton Ave., 201-

799-6744 
NY Jericho, Aerol Assoc., Inc., 400 Jericho Tpke.,516-

822-0800 
Rochester I Aerol Assoc., Inc.,474 Thurston Rd., 716-

436-7271 
NC Asheville, World Wide Prods., Inc., Box 8430, 704-

252-7092 
Ohio Cleveland, 5<;hroeder Sis. Co., 2084 Noble Rd., 216-

268-3636 
Okla Tulsa, G.V. Peck Co., Box 15671, 919-585-5853 
Ore Portland, Earl & Brown Co., Inc., Box 25408, 503-

226-4148 
Pa Feasterville, Par-Nell Sis. Co., 1135 Bustleton 

Pike, 215-357-7230 
Tex Dallas, G.V. Peck Co., 210 Casa Linda Plaza, 214-

328-3511 
Houston, G.V. Peck Co., 5757 Bellaire Blvd., 713-

664-1435 
Wash Seattle, Earl & Brown Co., Inc_, Box 9285, 206-284-

1121 

• INTERNATIONAL ELECTRO-MAGNETICS, INC., Eric Dr. & Cornell 
Ave., Palaline, III. 60067, Tel: 312 - 358-4622; Sis. Mgr: J. Pretto 
........ FSC No. 18326 ............................. Pgs. 548, 549 

INTERNATIONAL ELCTRN. INDS., Div. Callins Inds., Inc_, P.O. 

~~{~;W~~e~1fJ~~~o_~i~9; ~~~O'M~::I: ~~11:~tt 
• INTERNATIONAL ELCTRN. RESCH. CORP., 135 W. Magnolia 

Blvd., Burbank, Calif. 91508, Tel: 213 - 849-2481, TWX: 910· 
498-2206; Mklg. Mgr: Heat Dissipating Comps: F. Weirick ....... . 
FSC No. 98978 ........................................................ Pgs. 2518-2520 

Cal Burlingame, J. Logan & Assocs., 801 Mahler Rd., 
415-697-6100 

Colo Englewood, Vinson Assocs. f 3600 S. ,Lincoln Ave., 
303-789-2203 

Conn Canaan, Hathaway Elctrns., Inc., Box 797, 203-824-
7215 

Fla Orlando, W.M. Jones Co., Inc., 2317 E. South St., 
305-424- 6298 

III Chicago, Magnuson Assocs., 5639 W. Fullerton Ave., 
312-622-6322 

Kans Prairie Village, Thunderbird Tech. Sis. & Servs., 
Inc., 4014-A West 95th St., 913-642-1220 

Wichita, Thunderbird Tech. Sis. & Servs., Inc., 7707 
E. Osie, 316-684-3941 

Md Towson, W.M. Jones Co., Inc., 1107 Echo Ct., N., 
301-823-5721 . 

Mass Arlington, Hathaway Elctrns., Inc., 7-11 Mystic St., 
617-646-\380 

Mich Southfield, Sheridan Assocs., Inc., 25625 Southfield 
Rd., 313-358-3333 

Minn St. Paul, Magnuson Assocs., 1246 West 7th St., 612-
227-8495 

Mo Hazelwood, Thunderbird Tech. SIs. & Servs., Inc., 
400 Brooks Dr., (3141 PE 1-4343 

NJ Maple Shade, W.M. Jones Co., Inc., 332 S. Forkland-
ing Rd., 609-662-0480 

NM Albuquerque, Vinson Assocs., Box 3295, 505 ... 298-
7442 

NY Baldwin, B.B. Taylor Corp., 2270 Grand Ave., 516-
223-8000 

Rochester, Reed Elctrn. 515. Corp., 2815 Monroe 
Ave.,716-473-2767 

Vestal, Reed Elctrn. Sis. Corp., Vestal Pkwy., E., 
607-748-7391 

Ohio Cleveland, Sheridan Assocs., Inc., 7029RQyaiton Rd., 
216-237-9145 

Dayton, Sheridan Assocs., Inc., 26 W. Nottingham 
Rd., 513-277-8911 

Reading, Sheridan Assocs., Inc., 10 Knollcrest Dr., 
513-761-5432 

Ore Portland, R. Merritt Co., 2035 Southwest 58th Ave_, 
503-292-8762 

Pa Pittsburgh, Sheridan Assocs., Inc., 201 Penn Ctr. 
Blvd., 412-243-6655 

Tex Dallas, Hillman Enterprises, Inc.,3505 Turtle Creek 
Blvd., 214-521-9907 

INT-INT 

Wash Seattle, R. Merritt Co., 1320 Prospect St., 206-682-
7337 

FOR: Can, Calgary S.W., Alb., R-O-R Assocs., Ltd., 805 
5th St., S.W., 403-265-6470 

Can, Montreal, Que., R-O-R Assocs., Ltd.,3330Cav
endish Blvd., 514-482-8430 

Can, Ottawa, Ont., R-O-R Assocs., Ltd., 1320 Carl
ing Ave., 613-722-6531 

Can, Scarborough, ant., R-O-R Assocs., Ltd., 2~ 
Rolark Dr., 416-291-7121 

• INTERNATIONAL ELCTRNS. CORP., I.E.C. Componenls Div., 316 
S. Service Rd., Melville, N. Y. 11746, Tel: 516 - 694-7700, TWX: 
212 - 479-9410; Sis. Mgr: E. J. Porto ................................ Pg. 671 

III Chicago, R,D. Marco, 8501 W. Higgins Rd., 312-
693-2067 

• INTERNATIONAL ELCTRNS. CORP., Mullard Electron Tubes, 316 
S. SelVice Rd., Huntington Sta., N. Y., Tel: 516 - 694-7700, TWX: 
212 - 479-9410; Sis. Mgr: E. J. Porton ....................... Pg. 2908 

III Chicago, R. Di Marco, 8501 W. Higgins Rd., 312-
693-2067 

INTERNATIONAL ENERGY CONVERSION, INC., 430 KirbY St., 
Garland, Tex. 75040, Tel: 214-276-6154, TWX: 
910-860-5185; Sis. Mgr: W.L.Kolander ... FSC 24670 

INTERNATIONAL GROUND SYSTEMS DIV"SandersAssocs., Inc., 
11101 Sunset Hills Rd., Reston, Va. 22070, Tel: 
703-471-1550, TWX: 710-883-0696; Sis. Mgr: J. 
Mayman .. _ .. FSC No. 94117 

INTERNATIONAL LIGHT, INC., Lord Timothy Dexter Industrial 
Green, Newburyport, Mass. 01950, Tel: 617-465-
5923; 515. Mgr: R.H. Winn 

INTERNATIONAL MICROWAVE CORP., 33 River Rd., Cos Cob, 
Conn. 06807, Tel: 203-661-5924, TWX: 710-579-2925; 
Sis. Mgr: R.B. Muchinsky ..... FSC No. 22730 

INTERNATIONAL PRECISION FERRITE, INC., 573 Albany Ave., 
Ext., Kingston, N.Y _ 12401, Tel: 914-331-2626; Sis. 
Mgr: J.IN. Hemphill 

INTERNATIONAL PRODS., INC., P.O. Box 405, Atchison, Kans. 
66002, Tel: (9131 EM 7-1934; Sis. Mgr: T. Moorhead 

INTERNATIONAL RADIO & ELCTRNS. CORP., Sub. Crown Int'I., 
1718 W. Mishawaka Rd., Elkhart, Ind. 46514, Tel: 
219-523-4919; Sis. Mgr: C.W. Moore 

• INTERNATIONAL RECTIFIER, Semiconductor Div., 233 Kansas 
SI., EI Segundo, Calif. 90245, Tel: 213 - 678·6281; Sis. Mgl: 
F. Schulze ............. Pgs. 2521-2535 
Ariz Phoenix, Shefler-Kahn Co., 2017 North 7th St., 602-

258-7893 
Cal La Jolla, J.J. Colbert Co., 2501 Via Viesta, 714-

454-1500 
Los Angeles, International Rectifier I 401 E. Man

chester, 213-678-2181 
Mt. View, International Rectifier, 2158 Old Middle

field Way, 415-969-0660 
Colo Denver, Hytronic Meas., Inc., 4940 East 39th Ave" 

303-388-4081 
Fla Miami, International Rectifier, 4230 Southwest 15th 

St., 305-445-5201 
III Des Plaines, International Rectifier ,2720 Des Plaines 

Ave., 312-299-7181 
Md Silver ~ring, International Rectifier, 8605 Cameron 

St., 301-589-3305 
Mass Arlington, International Rectjfjer ,361 Massachusetts 

Ave., 617-643-1608 
Mich Livonia, International Rectifier, 19500 Middlebelt 

Rd., 313-477-3131 
Minn Minneapolis, International Rectifier,S009A Excelsior 

Blvd., 612-920-1200 
Mo Hazelwood, International Rectifier, 47 Village Sq., 

314-838-6333 
NJ Englewood, International Rectifier, 95 Cedar La., 

201-568-4725 
NM Albuquerque, Shefler-Kahn Co.,408 Pennsylvania St., 

S.E.,505-265-7077 
NY Buffalo, R.W. Mitscher Co., Inc., Ellicott So. Bldg., 

716-854-2518 
New York, International Rectifier, 212-565-0882 

Ohio Cleveland, International Rectifier, 25000 Euclid Ave_, 
216-261-2l35 

Kettering, International Rectifier, 3490 S. Dixie Dr., 
513-299-2635 

Pa Abington, International Rectifier, 1355 Old York Rd., 
215-886-0130 

Tex Dailas, TexPort Co., 2411 Farrington St., 214-631-
2810 

Utah Salt Lake City, Hytronic Meas., Inc., 2022 S. Main 
St., 801-466-4924 

Wash Seattle, Electronic Sis., Inc., 5600 California Ave., 
S.W., 206-932-0330 

Wise Milwaukee, International Rectifier, 2825 N. Mayfair 
Rd., 414-258-2280 

FOR: Can, Scarborough, Ont., International Rectifier Can., 
Ltd., 126 Manville Rd., 416-755-7793 

INTERNATIONAL REGISTER CO., 4700 W. Montrose Ave., 
Chicago, Iii •. 60641, Tel: 312-282-7300; Vice Pres: 
R.C. Bedford ..... FSC 31117 

INTERNATIONAL RESEARCH & DEVELOPMENT CORP., 6150 
Huntley Rd., Worthington, Ohio 43085, Tel: 614-
885-5376; Sis. Mgr: R.B. Jones, Jr ...... FSC 97240 

INTERNATIONAL SCANATRON SYSTEMS CORP., 1623 Straight 
Path, Wyandanch, N.Y. 11798, Tel: 516-643-7111; 
Sis. Mgr: E. Bailley 

INTERNATIONAL TRANSDUCER CORP., P.O. Box 3385, Santa 
Barbara, Calif. 93105 

INTERNATIONAL WAX REFINING CO., INC., 99 E. Hawthorne 
Ave., Valley Stream, N.Y., Tel: (5161 LO 1-2500 

INTERNATIONAL WIRE & CABLE CO., 1300 W. Fletcher St., 
Chicago, ill. 60657, Tel: 312-477-3535; Mktg. Mgr: 
R.E. Salam 
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INTERNATIONAL WIRE PRODS. CORP., 500 W. Main St., Wyckoff, 
N.J. 07481, Tel: 201-891-5800, TWX: 710-988-5839; 

·Sls. Mgr: R.S. Kelly 
*lNTERPHONE communication sys •• Action! Systems Co. 
*INTERPOLATOR la-80 lab power supply - Technipower, Inc. 
INTERSIL, INC., 10900 N. Tantau, Cupertino, Calif. 95014, Tel: 

408-257-5450; 515. Mgr: B. Dugan 
*lNTERSIT RON lamps - Perkin' Elmer Corp. 

• INTERSTATE ELCTRNS. CORP., 707.E. Vermont Ave., Box 3117, 
Anaheim, Calif. 92803, Tel: 714·772·2811, TWX: 714-776·0280; 
V.P. Mktg: J. Wrlght... ..... FSC No. 07421 ......................... Pg. 1411 

Cal Los Angeles; Interstate Elctrns. Corp., 6151 W. 

Colo 
Century Blvd., 213-641-0450 

Littleton, Hilleary Assocs.,2552 Ridge Rd.,303-794-
4279 

Conn Hamden, J & J Assocs., 965 Dixwell Ave., 203-624-

DC 

Fla 

Ga 

Md 

7800 
Thompsonville, J & J Assocs., 29Carriage Dr 0,203-

749-4421 
Washington,interstate Elctrns. Corp" 1735 Eye St" 

N.W., 202-223-4222 
Orlando, Interstate Elctrns. Corp., 999 Woodcock 

Rd., 305-841-2182 
Atlanta, Interstate Elctrns. Corp., 3390 Peachtree 

Rd., N.E;, 404-261-7812 
Silver Spring, Paddock-Joslow Co., 721 Ellsworth 

Dr., 301-589-6554 
Mass Waltham, J & J Assocs., 225 Crescent St., 617-

NJ 
NM 

899-0160 
S. Amboy, Cain & Co., Box 261, 201-727-1900 
AlbUQuerque, Hi Ileary Assocs.,311 Washington,S.E" 

505-265-7631 
NY Northport, Cain & Co., 413 Main St., 516-692-6595 
Ohio Cleveland, Data-Tron, 7016 Euclid Ave., 216-391-

Tex 

8421 
Dayton, Interstate Elctrns. Corp., 349 W. First St" 

513-223-7245 
EI Paso, Hilleary Assocs., 8888 Dyer,915-751-5491 
Ft. Worth, Carey-Wolf Co., Box 12425, 817-738-

1702 
Houston, Carey-Wolf Co., Box 60338, 713-643-2114 

EXP: NY, New York, Rocke World Trade Corp., 750Third 
Ave., 212-986-2244 

FOR: Can, Ottawa, Ont., Communication $Y5. Co., 335 
Catherine St., 613-235-8700 

• INTERSWITCH, 770 Airport Blvd., Burlingame, Calif. 94010, 
Tel: 415·347·8217, TWX: 910·374·2353; Sis. Mgr: D. Oderkir 
................................................................................. Pgs. 912, 2736 

Cal Burlingame, W.J. Purdy Co., 770 Airport Blvd., 
415-347-7701 . 

Los Angeles, C.L. Repp Co., 12121 Wilshire Blvd., 
213-477-4475 

San Francisco, W.J. Purdy Co., 212 7th St., 415-
863-3300 

Colo Denver, W.J. Purdy Co., 1449 W. Littleton Blvd., 
303-794-4283 

Conn Milford, P.R. Sturgeon, Inc., 117 Broad St., 203-

Fla 

Ga 

III 

874-6080 
Orlando, Cartwright & Bean, 609 E. Colonial Dr., 

305-425-8284 
Atlanta, Cartwright & Bean, 3223 Cain's Hi II PI., 

N.W., 404-237-2273 
Hinsdale, Hill-Gray Assoc./IIlC., 2 Salt Creek La" 

312-325-4810 
Mass Chesnut Hill, P.R. Sturgeon, Inc., 1330 Boylston 

NJ 

NC 

Pa 

St., 617-734-7710 
Cherry Hill, Trinkle 515" Inc., 500 N. Kings Hwy., 

609-667-3500 
Charlotte, Cartwright & Bean, 625 Harwyn Dr., 

704-537-7965 
Monroeville, Nebco Assoc., 1974 Gregory Ave., 

412-824-2111 
Tenn Memphis, Cartwright & Bean, 560 S. Cooper St" 

Tex 
901-276-4442 

Dallas, J.Y. Shoonmaker, 2995 Ladybird La., 214-
357-8481 

Houston, J.Y. Shoonmaker, 6001 Gulf Frwy., 713-
926-9510 

San Antonio, J.Y. Shoonmaker, Box 5299, 512-342-
0251 

WVa Charleston, NEBCa Assoc., 1 $potwood Ct., 304-
344-1111 

* INTERZONE polyimide insulated wire-Cerro Wire & Cable 
*INTRAMAX multiple layer printed circuit boards - Sanders 
INTREX SYSTEMS, INC., 729 Centinela Ave., Inglewood, Calif. 

90302, Tel: 213-b78-5729; Sis. Mgr: L. Sprangers 
INTROL CORP., 5555 West 78th St., Minneapolis, Minn. 55435, 

Tel: 612-941-3762; Sis. Mgr: H.E. Olson 

- - - - - - -Advertisement- - - - - - -
Intronics manufactures a wide range 

of electronic 'black boxes ll including analog 
multipliers" sample - hOlds,Dutter amplltlers, 
analog dividers, operational amplifiers and 
operational amplifier power supplies. Many 
of the 'black boxes" are available to meet 
Ml L standards. The units are generally en
capsulated and suitable for PC mounting. 

INVAC CORP'I Div. Digitronics Corp., 26 Fox Rd., Waltham, 
Mass. 02154, Tel: 617-899-2380; 515. Mgr: W. 
Bixby ..... FSC No. 17780 

*INVERTED-VEE radio kits - Telrex Communications 
INVERTRONICS, P.O. Box 342, Pine Brook, N.J. 07058, Tel: 

201-334-6471 
INVESTMENT CASTING CO., bO Brown Ave., Springfield, N.J. 

07081, Tel: 201-376-6260; 515. Mgr: E.H. Parris 
.... , FSC No. 01290 

* ION-ALARM combustion detector - Notifier Co. 
10NETICS CORP.,55 Randolph Ave.,Avenel,N.J.07001, Tel: 201-

382-8400; Pres: F. Barry 
IONIC ELECTROSTATIC CORP., III Monroe St., Garfield, N.J. 

07026, Tel: 201-478-7300; 515. Mgr:J.Sedlacsik,Jr. 
10NICS, INC., Electronics Div., 65 Grove St., Watertown, Mass. 

02172, Tel: 617-926-2500; Gen'l. Mgr: R. Maxwell 
IRAD, INC., 1500 Story Rd., San Jose, Calif. 95122, Tel: 408-259-

1140, TWX: 910-338-0151; Sis. Mgr: B.R. Mercer 
*lRASCOPE editi"9 crt display - IRA Systems Inc. 
IRCON, INC., 207 Lawrencewood Center, Niles, III. 60b48, Tel: 

312-967-5151; 515. Mgr: J. Oliver 
*IRIDITRON isolope handling equip. - Automation Industries 
*IRONCLAD battery plates - ESB Inc. 
*lRRAVIN insulated wire -ITT Wire & Cable 
IRWIN LABS., INC., 1238 S. Gerhart Ave., Los Angeles, Calif. 

90022, Tel: 213-685-8090; Sis. Mgr: W. Irwin ..... 
FSC No. 03044 

*ISIS gunsight - Ferranti-Packard Ltd. 
*ISO low loss ceramic - IsoJantite Manufacturing Corp. 
*ISO-CURVE thermistors - Fenwal Electronics, Inc. 
"1S0-ELASTIC temperature compensated alloy - John Chatillon 
*ISO-ELASTIC drive system - Kinelogic Corp. 
*ISO-ELASTIC BELTS seamless polyester drive belts -

Kintron Company 
* ISO FORK fork resonator - Philamon, Inc. 
*ISO-SEAL temperature compensated scale - John Chatillon Sons 
• ISO·SWITCH CORP., 2955 Randolph St., Costa Mesa, Calif. 

92626, Tel: 714·540·3244; Sis. Mgr: A. Williams ............ Pg. 783 
Ala Huntsville( Currie Aerospace Assocs'l Box 1424, 

205-536-5650 
Colo Littleton, Hilleary Assocs., 2552 Ridge Rd., 303-

Fla 

III 

Ind 

Md 

794-4279 
Orlando, Col-lins_Co., Box 13189, 305-423-7615 
Orlando, Currie Aerospace Assocs., Box 13229,305-

855-0843 
Orlando, Truex Assocs' l 3165 McCrory PI., 305-

841-8931 
Chicago, SYstems Engrg. Assoc., 6253 Milwaukee 

Ave" 312-774-1452 
Indianapolis, Systems, Engrg. Assoc., 1010 East 

86th St., 317-846-2593 
Silver Spring, L.G. White & Co., 1110 Fidler La., 

301-585-3141 
Mass Boston, Engineering Assoc. of N.E., 617-227-4301 
Minn Minneapolis, SYstems Engrg. Assoc.,B633 Harrison, 

Mo 

NH 

NJ 

5.,612-729-6161 
Kansas City, Harris-Hanson Co.,' 7916 Paseo St., 

816-444-9494 
St. Louis, Harris-Hanson Co., 2814 S. Brentwood 

Blvd"314-962-9895 
Manchester, Engineering Assocs. ot New England l 

Inc., 319 Lincoln St., 603-623-7294 
Ft. Lee, K.E. Hughes Co., Inc., 2175 Lemoine Ave., 

201-944-1bOO 
NM Albuquerque, Hilleary Assocs.,311 Washington, S.E., 

505-265-7631 
NY Liverpool, Cain & Co., 324 1st St., 315-437-2933 
Ohio Cleveland, Data-Tro,n, 7016 Euclid Ave., 216-391-

8421 
Pa Ft. Washington, H.J. Heffernan Co., Box 395, 215-

836-4411 
Philadelphia, Denco, 500A E.Godfrey Ave.,215-725-

9000 
Tex Dallas, R.R, Thomas Co., 8616 Northwest Plaza Dr., 

214-363-8591 
Ft. Worth, Carey-Wolf Co., Box 12425, 817-738-

1702 
Houston, Carey-Wolf Co., Box 60338, 713-642-2114 
Houston, R.R. Thomas Co., 4031 Broadway 

Wisc Waukesha t Systems Engrg. Assoc., Box 526, 414-
782-3388 

• INTRONICS, INC., 57 Chapel St., Newlon, Mass. 02158, Tel: *ISOBASE accelerometer - Endevco Corp. 
617·332·7350, TWX: 710·335·6835 . ., ........................... Pg. 531 ISOCHEM RESINS CO., Cook St., Lincoln, R.I. 02865, Tel: 401-

Cal Glendale, Compar Los Angeles, 434 Colorado Blvd., 723-2100; Sis. Mgr: R. Glovin 
213-245-6573 *lSOCOR buffered power systems - Lear Siegler, Inc. 

NJ E. Orange, Engineering Sis. Co., 263 Central Ave., *ISODAPTOR adaptors - Melabs 
201-674-6505 *lSODUCTOR lumped constant circulator - Melabs 

Ohio Chesterland, Whelan Corp.,8323Cedar Rd.,216-442- *lSOFI LM electronic capacitors - General Electric Co. 
8340 ISOFILM INTERNATIONAL, 20131 Bahama St.,Chatsworth,Calif. 

Dayton, Whelan Corp., 2600 Far Hills Ave., 513-298- 91311, Tel: 213-882-0565, TWX: 910-494-1224; Sis. 
9997 Mgr: M. Frankel ..... FSC No. 72930 

Pa King of Prussia,S & 5 Assocs., Boro Line Rd., 215- *lSOFORMER transformer - Halliburton Co. 
265-3450 *lSOFORMER isolated transformer - Welex Electronics 

Waterford, Whelan Corp., Box 231,814-454-3346 *lSOKEYER isolated keyes - Welex Electronics 
Tex Dallas, Dannemiller-Smith, Inc., 10050 Monroe St.. *lSOKRAFT capacitors - General Electric Co. 

(214) FL 7-8249 ISOLANTITE MFG. CORP., 337 Warren Ave.,stirling, N.J.07980, 
Wash Seattle, R. Johnston Co., Inc., 1011 Northeast 69th Tel: 201-647-3333; Sis. Mgr: F .J.Stevens; FSC 81143 

St., 206-524-5170 ISOLATION PRODS., 2387 Adele Ave .. MI. View,Calif. 94040, Tel: 
EXP: Conn, Stamford, Dage Corp .. 757 Main St., 203-324- 415-967-5733; 515. Mgr: E.W. Bianco 

3123 *ISOLECTOR power transistor process -Motorola Semiconductor 

3048 * Trade Name-See Mfr. Listing 

*lSOLITE self-luminous markers - U. S. Radium Corp. 
*ISOLUME graphic displays- Sun Dial & Panel Corp. 
*lSOMELT enamels - Schenectady Chemicals, Inc. 
ISOMET CORP., 433 Commercial Ave., Palisades Pk., N.J. 

07b50, Tel: 201-944-4100; 515. Mgr: M.D. Smith 
..... FSC No. 07720 

*lSOMID enamels - Schenectady Chemicals, Inc. 
"1S0MODE vibration isolation pad - MB Electronics 
*lSONEL varnishes - Schenectady Chemicals, Inc. 
*lSONEL 200jA magnet wire; polyester-dual polyester - Hudson 
ISO PHASE array eouioment - Blass Antenna Electronics 
*lSOPLY isolated power supply - Halliburton Co. 
*lSOPLY isola~ed power supply - Welex Electronics 
*lSOREX transformer - Halliburton Co. 
ISOTEMP RESCH., INC., 1216 Harris St., CharlotteSVille, Va. 

22901, Tel: 703-295-3101; Pres: L.C. Tignor 
- - - - - - - -Advertisement- - - - - - - -
lsotemp Research, Inc. is dedicated to pre
cise temperature control of crystals and com
ponents using all state-of-the-art temperature 
sensing elements. Our specialty is low cost 
solid state proportional control, designed and 
applied to provide thermal cavities featuring 
fast warmup, low power drain and ultra stable 
temperatures. Our accent is on custom ovens-
prototypes to specification delivered in 4 weeks, 
Quotations in 48 hours. Ovens are our only 
business. 

*ISOTHERM thermistors - Victory Engineering Corp. 
ISOTOPES, Teledyne Co., 50 Van Buren Ave., Westwood, N.J., 

Tel: 201-664-7070, TWX: 710-990-7503; 515. Mgr: 
R. Kologrivov 

ISOTRONICS, INC., llCoffin Ave., New Bedford, Mass. 02746, Tel: 
617-997-4575; 515. Mgr: J. Scherer 

* ITECO test equip.-Industrial Test Equip. Co., Inc. 
ITEK CORP., 10 Maguire Rd" LeXington, Mass. 02173, Tel: 617-

276-2000, TWX: 617-862-6901 
• ITHACO, INC., 735 W. Clinton St.,lthaca, N. Y. 14850, Tel: 607· 

272·7640; Sis. Mgr: A. J. Padorr .............................. PJl5. 532, 533 
Ala HuntSVille, Col-ins-Co., Inc., P.O. Box 4246,205-

Cal 
539-1711 

Cupertino, B.J. Wolfe Enterprises,Box 718,408-252-
5010 

N. Hollywood, B.J. Wolfe Enterprises, 10760 Burbank 
Blvd., 213-877-5518 

Colo ,Denver, Applied Engrg. Prods., 1850 S. Columbine, 

Conn 
Fla 
Ga 

III 
Ind 

303-733-2b49 
Wilton, Lindgren Assocs.llnc., Box61,203-762-8114 
Orlando, Col-ins-Co., Box 13189, 305-423-7615 
Marietta, Col-lns-Co.,lnc., 200 Carrington Way, 

404-422-8327 
Evanston, Mauer Co., Inc., Box 624, 312-869-1644 
Indianapolis, Measurement Instrs.,lnc.,1635 N.Gent 

Ave., 317-631-0909 
Kans Prairie Village, Leemark Engrs., lnc., 4518 West 

Ky 
89th St., 913-648-0124 

LouiSVille". Measurement Instrs' l inc., 6506 Straw
berry La., 502-426-111b 

Mass Waltham, Brager Instr. Sales Co./ lnc.,223Crescent 
St., 617-891-8045 

Mich Dearborn, Mea~urementinstrs./lnc.,14217 Michigan 

Mo 

NY 

NC 

Ave., 313-278-4744 
Grand ·Rapids, Measurement Instrs.,lnc.,822Cherry 

St" S,E., 616-454-4212 
Midland, Measurement lnstrs" Inc., 136 1/2 Town

send, 517 -835-7300 
Minneapolis, Heimann Co./lnc., 5603 LYlldale Ave., 

5.,612-827-5457 
St. LouiS, Leemark Engrs., Inc., 9623 St. Charles 

Rock Rd., 314-423-8700 
Huntington Sta., Lindgren Assocs., Box 473,516-261-

7931 
Monsey, Lindgren Assocs.,3 Kenneth St., 914-352-

8636 
North Syracuse, Lindgren Assocs., 605 Palmer Dr +I 

315-458-3113 
Winston-Salem, Col-Ins. Co" Inc., Box 5597,919-

7b5-3650 
Ohio Cincinnati, Measurement Instrs./ lnc.,338 Ridgeway, 

Pa 

Tex 

513-531-2729 
Cleveland, Measurement lnslrs., Inc., 19115 Detroit 

Rd., 216-333-6611 
Columbus, Measurement instrs., Inc., 2074 Arling

ton Ave., 614-488-9753 
Bala Cynwyd, E-Tech Corp .. Box 52, 215-b67-5110 
Pittsburgh, Measurement Instrs.1 Inc., 908 Perry 

Hwy., 412-366-1906 
Dallas, Kemp Engrg. Co., 2618 Manana Dr., 214-

357-6663 
Houston,. Kemp Engrg. Co., 6001 Gulf Frwy.,713-

928-5426 
San Antonio, Kemp Engrg. Co., 114 W. Glenview, 

512-732-4883 
Utah Salt Lake City, Applied Engrg.Prods.,b375 Emigra-

Va 
tion Canyon, 801-364-4942 

Springfield, E-Tech Corp., 6615 Backlick Rd., 703-
451-6500 

Wash Seattle, J.B. Jolly Co., Pier 59, 206-624-2152 
WVa Charleston, Measurement Instr., Inc., 1216 Quar-

rier St., 304-344-9431 
EXP: NY, New York, Frathom Co., Inc., 202 East 44th 

·St.,212-687-9390 
FOR: Can, Downsview, Ont., Megatronix, ltd., 954 Wilson 

Ave., 416-247-5456 
Can, Montreal l Que., Megatronix1 Ltd'l 3300 Caven

dish Blvd., 514-488-0404 
Can, Ottawa, Ont.1 Megatronix, Ltd' l 739B Ridge

wood Ave .. 613-731-3860 
* 'ITI-ULTRA THIN SAWS" carbide saws - Industrial Tools Inc. 

eem/1969 



• •• includil1l Federal Supply Codes (FSC) where available 

• ITRON CORP., 11675 Sorrento Valley Rd., San Diego, Calif. 
92121, Tel: 714·453-5300, V.P. MIdg: R. Whitney ........ Pg. 1043 

Ariz PhoeniX, Measurement Consultants, 2535 W.Camel-

Cal 
back Rd., 602-264-1279 

Palo Alto, RDP Instrs., Inc., 999 Commercial St., 
410-328-6666 

S. Pasadena, QPL, Inc., 1015 Fremont Ave., 213-
682-3705 

San Diego, QP L, Inc., 2710 Grand Ave., 714-274-3722 
Colo Denver, Measurement Consultants, 2785 N. Speer 

Blvd., 303-433-8457 
Conn New Haven, H.J. Schult Co., Inc., 965 Dixwell Ave., 

203-865-1365 
Mass NewtonVille, H.J. Schuft Co., Inc., 815 Washington St., 

617-527-5304 
Mich DetrOit, Electro 51 s.Aosocs., 10745 Morang Dr .,313-

NM 

NY 

886-2280 . 
Albuquerque, Measurement Consultants, Box 6081, 

505-344-3575 
Buffalo, DB Assocs., Inc., 716-835-6186 
Great Neck, Measurement Technology, Inc., 295 

Northern Blvd., 516-482-3500 
Syracuse, DB Assocs., Inc., 3307 Erie Blvd., 315-

446-0220 
Ohio Cleveland, Electro Sis. Assocs., 851 East 222nd St., 

Pa 

216-261-5440 
Dayton, Electro Sis. Assocs., Overlook Brch" Box 

3122,513-426-5551 
King of Prussia, Lelronix, 251 W. DeKalb Pike, 

215-265-1020 
Pittsburgh, Electro Sis. Assocs., 201 Penn Center 

Blvd., 412-371-9449 
IWATSU ELEC. CO" LTD., 7-41, 1-chome, Kugayama, Suginami

ku, Tokyo, Japan, Tel: Tokyo 334-llU; Sis. Mgr: 
S. Ninoseki 

*IZUKAR lenses - Cosmicar OPtical Co., Ltd. 
J-OMEGA CO., 2271 Mora Dr., Mt. View, Calif. 94040, Tel: 

415-961-2000; Sis. Mgr: E.J. Buchs ..... FSC 16335 

~t~t~~: TC~R~c~~6'RMEfR§~~~i~~, lJi~r~~I~ifal:;~~~~~th~~;go, 
111.60647, Tel: 312-276-0444; 515. Mgr: N.J<. Yost 
...... FSC No. 11700 

Ga 

III 

Atlanta, Grady Duckett Sis. Co.,Box29067,404-237-
5531 

Chicago, JFD Midwestern, 6259 W. Warwick Ave., 
312-775-5424 

Kans Shawnee Mission, Thomas-Modrcin Assocs., Inc., 

Md 
5450 Buena Vista Dr., (913) HE 2-2131 

Owings Mills, JFD Mid-Atlantic, Box 212, 301-752-
7660 

Mass Framingham, JFD New England, 1026 Pleasant St., 
617-891-5666 

Mich DetrOit, R,s. Lohmann, 21501 West 7 Mile Rd., 313-
535-6144 

Minn Minneapolis, Heimann Co., 5603 Lyndale Ave., 5" 

Mo 

NY 
NC 

612-827-3475 
Hazelwood, Thomas-Modrcin Assocs., Inc" Box 

545, 314-838-6446 
New Hartford, JFD New York, Box 96,315-732-3507 
KernersVille, Grady Duckett 515. Co., Box 718, 919-

993-3906 
Ohio CinCinnati, JFD Midwestern, Box 8086, 513-421-ll66 
Pa Philadelphia, JFD Mid-Atlantic,Box5055,(215) RA5-

Tex 

9660 
York, R. 5chiding, 2780 Carlisle Rd., 717-764-3407 
Ft. Worth, W.P. Fralia Co., Box 12625, (814)PE 8-

2394 
Wash Seattle, H. Levinson Co., 12ll E. Denny Way, (206) 

EA 3-5100 
Wise Milwaukee, Star Engrg. Sis. Co., 7328 W. Burdick 

Ave., (414) Ll3-3469 
J.K. ELECTRONIC CONTROLS, INC., P.O. Box 1582, Vancouver, 

Wash. 98663, Tel: 503-631-2322; Sis. Mgr: B. 
Brownell 

JMR ELCTRNS. CORP., 1424 Blondell Ave., Bronx, N.Y. 10461, 
Tel: 212-792-9620; Sis. Mgr: R. Arbus 

* JR. SPECTROPHOTOMETER low cost uv-visible spectrophot
ometer - Coleman Instrs. 

JSH ELCTRNS. CO.,8549 Higuera St" Culver City, Calif. 90230, 
Tel: 213-870-4616, TWX: 910-340-6356 

* JT connector - Bendix Corp. 
*JXP resistors - Aireo Speer Electronic Components 
*JACK KNIFE CONNECTOR disconnect· Penn-Union Electric 

Ga 

III 

Kans 

Md 

Mass 

Minn 

Mo 

NM 

NY 

Ohio 

Pa 
Tex 

Wash 

FOR: 

ITR·JO·B 

Decatur, Estes Assoc., Inc., 533. Decatur Fed. Bldg., 
404-373-8266 

Mt. Prospect, Sumer, Inc., 401 E. Prospect Ave., 
312-392-7370 

Prairie Village, Thunderbird Engr. Sis. & Serv., 
4014-A West 95th St., 913-642-7220 

Wichita, Thunderbird Tech. Sis. & ·Serv., 6515 
University, 316-943-6891 

Baltimore, Kaufholz Assoc., Box6232,301-488-6561 
Bethesda, Byrne Asso., 4853 Cordell Ave.,301-654-

8814 
Auburndale, C.K. Barton Assoc., Box 51, 617-332-

0342 
Minneapolis, Electro Serv. Co., 1455 W. Lake St., 

612-827-2907 
Hazelwood, Thunderbird Engr. 515. & Serv., 400 

Brookes ·Dr., 314-731-4343 
Albuquerque, Bowden Engr. Sis., Inc., 2633 Texas, 

N.E.505-299-0473 
Albertson, C.F. Ward, 33 Coventry Ave., 516-742-

5561 
Cincinnati, Components, Inc" 11820 Knollsprings, 

513-721-2997 
Cleveland, Components, Inc., 7461 N. Linden La., 

216-842-2737 
Newton $g" Kaufholz Assoc., Box 227,215-356-5000 
Bellaire, Aymond Co., Inc., Box 1064,713-666-1804 
Dallas, Aymond Co., Inc., Box 64917, 214-827-8043 
Seat~~2_~~~~~st Co., Inc., 1818 Westlake, N., 206-

Can, Toronto, Ont., J. Herring Co., Ltd., 3468 
Dundas St., W.,416-762-7545 

JANEL, INC., 226 Main Ave., Box 2, Stirling, N.J. 07980, Tel: 
201-647-5600; Sis. Mgr: L. Alpert 

J-B-L INSTRUMENT CO" Sycamore & Mill Rds., Clifton Hgts., • JACKSON BROTHERS (LONDON), LTD., 258 Broadway, New York, 

- - - - - - - -Advertisement- - - - - - - -
Janel, Inc. offers one complete source for 
all tweezers, pliers, cutters, eye (Dupes, 
miniature tools of all types; diamond tools 
and wheels; ultrasonic cleaners; force gauges • 
Soldering equip. & all hand tools. Largest 
discounts available anywhere. Complete stock 
on all tools and eQuipment for one day de
livery. Please Call or write for quotes. 

Pa. 19018, Tel: 215-623-4377; Sis. Mgr: R.D. N. Y. 10007, Tel: (212) WO 2·5485 ...................... Pgs. 673, ln3 
Leonard ..... FSC No. 96799 Cal Burlingame, Striker Co.,1319 HowardAve.,415-342-

• J·B·T·INSTRUMENTS, INC., P.O. Box 1818, New Haven, Conn. 1425 
06508, Tel: 203-777·2220; Sis. Mgr: W. A. Oliver ........ FSC No. JACKSON ELECTRICAL INSTR. CO., 35 Windson Ave., Mineola, 
31356 .................................................................. ; ................... Pg. 2737 N.V .U501, Tel: 516-742-5400; Sis. Mgr: H.M. Rich JANITROL AERO DIV.,4200 Surface Rd., Coiumbus, Ohio 43228, 

Tel: 614-276-3561, TWX: 614-759-0241; Sis. Mgr: Cal Inglewood, J. Berman Co., Inc., Box 6003, 213-678- JACOBSON MFG. CO., INC., Box 177, Kenilworth, N.J. 07033, 
1281 Tel: (201) MU 6-0200; Sis. Mgr: C.P. Klass ..... 

La Mesa, J. Berman Co., Inc., Box 453,714-583- FSC No. 92550 
6457 * JACQUES hand ope rater cutters- Hobbs Mfg. Co. 

Oakland, F.W. Moulthrop Co. & Assoc., 1530 East JACRI INDS., P.O. Box 265, Seaford, N.Y. 11783, Tel: 516-221-
12th St., 707-261-7676 2816; 515. Mgr: J. Kennavane 

N. Petersen ..... FSC No. 89513 
JANNEY CYLINDER CO., Sub. Edgewater Corp., 7401 State Rd., 

Philadelphia, Pa. 19136, Tel: 215-624-6600; Vice 
Pres: P.P. Jefferis 

Colo Denver, Nelson Co., Inc., 1510 S. Bannock,303-733- * JAICO PRDTS relays & switches -Jaidinger Mfg. Co., Inc. 
JANSEN ELCTRNS. MFG., INC., 2233 University Ave" St. Paul, 

Minn. 55ll4, Tel: 612-645-0645; Sis. Mgr:W.Sather 
*JANSZEN loudspeakers - Neshaminy Electronic Corp. 5528 JAIDINGER MFG. CO., INC., 1921 W. Hubbard St., Chicago, III. 

Conn Wallingford, Adams·McGregor ,Inc., 17 Bayberry Dr ., 60622, Tel: 312-421-1090; Sis. Mgr: J.H. Jaidinger JAPAN VACUUM ENGRG. CO., LTD., International Div., I, 
l-chome, Kyobashi, Chuo-ku, Tokyo, Japan, Tel: 
(535) 6381; Sis. Mgr: Mr. Mizoguchi 

203-269-5816 ..... FSC No. 05432 
DC Washington, Massey Assocs., 1 Thomas Cir., N.W., *JAMBGARO intruder alarm - Continental Instruments Corp. 

202-628_1023 JAMES ELCTRN. TOOL CO., P.O. Box 1482, Palo Alto, Calif. JASIK LABS., INC., 100 Shames Dr., Westbury, N.Y.ll590, Tel: 
516-333-4010; Sis. Mgr: H. Jasik Fla Winter Park, Miliar-Hutto.Assocs., Inc., 210 Park 94302, Tel: 415-961-3448; 515. Mgr: E.T. James 

Ave., N., 305-647-7407 JAMES EI.CTRNS., INC., 4050 N.Rockwell St.,Chicago, 111.60618, JAVEX ELCTRNS., 9509 Oak Glen Rd., Cherry Valley, Calif. 
92223, Tel: 714-845-3986; Sis. Mgr: C.J. Reimuller 

JAY-EL PRODS., INC., 1859 West 169th St., Box 25, Gardena, 
Calif. 90247, Tel: (213) FA 1-3260, TWX: 213-327-
1471; 515. Mgr: L.K. Miller ..... FSC No. 08719 

*JEFFERS inductors and capacitors - Aireo Speer Electronics 

Ga Atlanta, Millar-Hutto Assocs., Inc., 3110 MapleDr., Tel: 312-463-6500; 515. Mgr: R.M. Vaulman ..... 
N.E.,912-876-0919 FSC No. 12749 

Honolulu, B. Kolans & Co., 158 Mokauesa St., JAN ENGRG., 2018 Pico Blvd., Santa Monica, Calif. 90405, Tel: Haw 
Tel: 8ll-628 213-396-8798; 515. Mgr: R. Frankel ..... FSC ll452 

III 

Ind 

River Forest,G. PetittCo.,lnc.,349N. Ashland Ave., 
312-639-8940 

Ft. Wayne, W.W. Bieberich, Inc., 801 Leesburg Rd., 
219-742-8468 

Mass. Quincy, Adams-McGregor, Inc., 46 Pearl St., 617-
472-7550 

Mich Detroit, R. Milsk Co.,19375-95JamesCouzens Hwy., 
313-342-6660 

Minn Minneapolis, Heimann Co., Inc., 5603 Lyndale Ave., 

Mo 

NY 

NC 

5., 612-827-5457 
Kansas City, H.A. Roes & Co., 2601 Cherry St., 

816-221-0866 
Long Island City, D.F. Tobias &Co.,lnc.,48-15 31st 

Ave., 212-726-4551 
Syracuse, C.W. Floring & H.R. Murray, Inc., 6585 

Kinne Rd., 315-446-5555 
Raleigh, Millar-Hutto Assocs., Inc" Box 17173,919-

787-9564 
Ohio Cleveland, C.H. Dolfuss, Jr. & Co.,2108PayneAve., 

Pa 

RI 

216-77l-l270 
Havertown, Massey Assocs., 1325 W. Chester Pike, 

215-789-2320 
Pittsburgh, G.S. Root & Co., 809 Wainwright Dr., 

412-561-4125 
Lincoln, Adams-McGregor, Inc., 66 Lakeview Rd., 

401-726-1300 
Tex Dallas, Lund & Co., 2616 Manor Way, 214-358-4335 
Wash Seattle, J.J. Backer Co., 221 W. Galer St., 206-283-

6470 
• JFD ELECTRONICS CO., Components Div., 1484 62nd St., Brook· 

Iyn, N. Y. 11219, Tel: 212-331-1000, TWX: 710·584-2462, Sis. 
Mgr: W. Bellenke ................................................................... Pg. 672 

Ariz Scottsdale, Bennewitz Assocs., 532 N. Brown Ave., 

Cal 
602-947-7379 

Arcadia, JFD Western, 9 Morlan PI., (213) HI 6-
0312 . 

Sunnyvale, JFD Northwestern, 278 Gabilan St., 408-
732-0525 

Colo Denver, Bennewitz Assocs.,2801 E. Colfax, 303-

Fla 
399-1132 

Miami, J,J. Smith & Assocs., Inc., Box 573, Bis
cayne Annex, 305-374-6784 

Winter Park, J.J. Smith & Assocs., Inc., Box 460, 
305-644-4316 

• JAN HARDWARE MFG. CO., INC., 47-27 36th St., Long Island JEFFERSON CABLE CORP" Sub. Okonite Co., 181 Greenwood 
City, N. Y. 11101, Tel: (212) EM 1-0800, Sis. Mgr: I. E. Wasserman St., Worcester, Mass. 01607, Tel: 617-752-3763, 
........ FSC No. 99813 .................................... Pg •. 2670, 2910, 2911 TWX: 710-340-1269 

Cal Mt. View, G.B. Ellis Sis. Co., 2425 Leghorn St.. JEFFERSON ELECTRIC CO., Div. Litton Inds., 25th & Madison 

Fla 
III 

415-967-5531 St., Bellwood, III. 60104, Tel: (312) MA 6-7700, 
Pasadena, A-F 515. Engrg., Inc., 94 S. Robles Ave., TWX: 312-547-73ll; Sis. Mgr: W. Lynch 

213-681-5631 JENAER GLASWERK SCHOTT & GEN., INC., 200 Park Ave., 
Orlando, H.R. WebbAssoc.,Box13201,305-855-5257 N.ew York, N.Y. 10017, Tel: (2)2) TN 7-8327; Sis. 
Chicago, Croydon Elctrns .. Inc .• 1915 N. Harlem Mgr: H. Moeller 

Ave .. 312-237-4343 JENKINS', M.W.SONS, INC., P.O. Box 70, Dept. 25, Cedar Grove, 
Md Timonium. Naudain Assoc .. Box 1. 301-252-5378 N.J. 07009, Tel:201-239-5150; Sis. Mgr: H.E. Worden 
Mass Newton Lower Falls. New England Compo Sis .. Box JENSEN MFG. DIV., Muter Co., 5655 West 73rd St., Chicago, III. 

NJ 

NY 
NC 
Pa 

Tex 
Va 

656,617-969-9523 60638, Tel: 312-767-7600, TWX: 910-224-4661; Gen'l. 
Bergenfield, H. Gray Assoc .. 20 Foster St., 201- Mgr: H.F. Kuhlow ..... FSC No. 32001 

384-3643 JEROME ELECTRIC CORP., 391 Lakeside Ave., Orange, N.J. 
Rochester. L. Hart Assocs .• Box 8398. 716-244-3253 07050, Tel: 201-678-9595; 515. Mgr: J. DiGirolamo 
Bethania. Candor Co .. 919-924-1480 JERROLD ELCTRNS. CORP., 401 Walnut St., Philadelphia, Pa. 
Philadelphia, Haudain Assocs., 1032 Suburban Sta. 19105, Tel: 215-925-9870, TWX: 215-569-8603; Pres: 

Bldo .. 215-564-3194 R.H. Beisswenger 
Dallas. M. Loss Co .. Box 30063. 214-368-2758 JERROLD ELCTRNS. CORP., Government & Industrial Div.i 401 
Blacksburg. Candor Co .. 202 Dehart Ave .. 703-552- Walnut St., Philadelphia, Pa. 19105, Tel: 215-925-

4445 9870, TWX: 215-569-8603; Sis. Mgr: M. Dienes 
Lynchburg, Naudain Assoc., Box 254, 703-846-8044 JERSEY TECH. CONSULTANTS, 22 ColiesAve., Box 215, Morris-

Wash Seattle. Tee-Rep Co .. 169 Twelfth Ave .• (206) MA town, N.J.,Tel: (20))JE 8-8995; Sis. Mgr:A.P. Gregg 
3-0651 *JET FLUX liquid flux - All-State Welding Alloys Co., Inc. 

FOR: Can. Scarborough. Ont.. Banke Elctrns .. Ltd., 767 *JET PAK self-powered spray gun - Sprayon Products Inc. 
Warden Ave., 416-425-1611 JET _ TEC leak detector - American Gas & Chemicals Inc. 

. *JET -TEMP thermocouples - General Electric Co. 
• JANCO CORP., 3111 Winona Ave., P.O. Box 3038, Glenoak. Sta., *JET _ TRON detector - Automation Devices Inc. 

Burbank, Calif. 91504, Tel: 213-845-7473, TWX: 910-498-2701, * JETCO ovens-Jersey Tech. Consultants 
SI •• Mgr: G. M. Elsner ........ FSC No. 91812 ........ Pgs. 2738, 2739 *JETLAC, COPAD & BOPAD varnishes - Sterling Varnish Co. 

Ariz Scottsdale, C. Hower & Co., 431 N. Winfield Scott 

Cal 

Colo 

Plaza, 602-947-4204 
Menlo Park, McKnight Co., U5 Spruce Ave., 415-

325-2844 
San Diego, P .J. Hildebrand,6132 Tarragona Dr" 714-

582-4671 
Denvij1_~;g;n Tech., Inc., 130 S. Yarrow St., 303-

Conn Glastonbury, C.K. Barton Assoc., Box 91, 203-633-

Fla 
9417 

Fern Park, Estes Assoc., Inc.t Fern Park Plaza, 
305-831-3575 

JETRONIC INDS., INC.,Main& CoUon St.,Philadelphia, Pa. 19127, 
Tel: (215) IV 2-7660; Sls.Mgr: L.V. Shilobod ..... 
FSC No. 91820 

JETTRON PRODS., INC., 56 Rle. 10;Box 7, Hanover, N.J. 07936, 
Tel: 201-887-0571, TWX: 710-986-8243; Sis. Mgr: 
J.M. Schill ...... FSC No. 04435 

* JETWELD electrode - Lincoln Elec. Co. 
*JIFFY draltingtemplates - Fisher & Crome, Inc. 
* JI FFY small parts cabinets - Ballonoff Metal Prods. Co. 
JO-BELL PRODS., INC.,5456West lllth St., Oak Lawn, III. 60453, 

Tel: 312-425-0240; Sis. Mgr: P.J. Bell 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 3049 



)OD-KAP 

JODEE PLASTICS, INC., 9903 Foster Ave., BrooklYll, N.Y. 11236, 
Tel: (212) NI 9-0555; Sis. Mgr: N. Meglino 

JODON ENGRG; ASSOCS., 145 Enterprise Dr., Ann 'Arbor, Mich., 
Tel: 313-761-4044; Sis. Mgr: G,A. Vander Haagen 

• JOHANSON MFG. CORP., 400 Rockaway Valley Rd., Boonton, N. J. 
07005, Tel: 201 - 334-2676; Sis. Mgr: E. Fage~und ........ FSC No. 
91293 ........................................................................... ;Pgs. 674, 675 

Cal Burbank, Weightman.& Assocs., 1226 W. 01 ive Ave., 
213·849-7711 

Menlo Park, Weightm' an & Assocs" 120 Santa Mar
garita, 415-325-2885 

Conn Meriderl, J. Murphy Assocs., 166Converse Ave,,203-

Fla 

III 

Ind 

La 

268-1812 
Clearwater, Perrott Assocs., Inc., Box 4532,813-

531-5513 
Orlandoi Perro,tt Assocs., Inc. t 1607 Forsythe Rd., 

305-275-1132 
W. Palm Beach, Perrott Assocs., Inc., Box 6277, 

305-967-1770 
Chicago, B. Anderson & Assocs., 5969 N, Elston 

Ave., 312-774-8989 . 
Ft. Wayne, B. Anderson & Assocs., 5324 Kyle Rd., 

219-747 -0402 
New Orleans, G.V. Peck Co., Box 8087, 504-282-

1553 
Mass Seekonk, J. Murphy Assocs., 30 Sunset Dr., 617-761-

7153 
Minn Minneapolis" B. Anderson & Assocs., 4660 West 

77th St., 612-922-7400 
NJ Cherry Hill, Bonn Assocs., 2 Edison St., 609-795-

0600 
• Metuchen, Bonn Assocs., Box 592, 201-549-9573 
NY Fayetteville, Graydon-Sherman, Davis Bldg., 315-

637-9861 
" Great 'Neck, Bonn Assocs., Box 592,516-427-4328 
Okla Tulsa, G.V. Peck Co., Box 15761, 918-585-5853 
Tex Dallas, G.V. Peck Co., 210 Casa Linda Plaza, (214) 

DA 8-3511 
" Houston, G.V. Peck Co" 5757 Bellaire Blvd., 713-

664-1435 . 
Wash Seattle, R. Johnston Co., lOll Northeast 69th St., 

(206) LA 4-5170 
FOR: Can, Montreal, Que., Electrodesign, Ltd., 9124 St. 

Lawrence Blvd., 514-389-5914 
Can, Ottawa, Ont., Electrodesign, Ltd., Box 1011, 

613-745-0541 
Can, Toronto, Ont., Electrodesign, Ltd., 3433 Bat

hurst St., 416-787-0991 
EXP: NY, New York, Machine & Prods. Co., 52 Wall 

St., 212-944-4370 

JOHNS-MANVILLE SALES CORP., 22 East 40th St., New York, 
N.Y. 10016 

JOHNSON CORP., 805 Wood St., Three Rivers, Mich. 49093, 
Tel: 616-278-1715; Sis. Mgr: R.W. Gotschall ..... 
FSC No. 32041 

• JOHNSON E. F. CO.,1923 Tenth Ave., S.W., Waseca, Minn. 
56093, Tel: 507 - 835-2050; Sis. Mgr: T. Marshall ........ FSC No. 
74970 ...................................................... Pgs. 676, 677, 913, 2909 

Ariz Phoenix, H,A. Moore Sis. Co., Box 7234, 602-273-

Cal 

Colo 

0060 
Los Angeles, Wallace & Wallace, 1206 Maple Ave., 

213-747-0401 
Kedwood City, Logan Sis. Co., 4b] I:Irewster Ave., 

415-369-6726 
Denver, McLoud & Raymond Co., 2151 S. Grape St., 

303-756-1589 
Conn Milford, P.R. Sturgeon, Inc., 117 Broad St:, 203-874-

Fla 

Ga 

III 

Ind 

Iowa 

Md 

Mass 

Mich 

Minn 
Mo 

NY 

NC 

Ohio 

Tenn 

Tex 

3050 

6080 
Winter Pk., Millar-Hutto Assocs., Inc., 210 Park 

Ave., 305-647-7407 
Atlanta, Millar-Hutto Assoc., 3]]0 Maple Dr., N.E., 

404-261-6160 
Chicago, Ellinger Sis, Corp., 6580 Northwest Hwy., 

312-763-1570 
Indianapolis, McFadden Sis. Co.,11059N.Park·Ave., 

317-846-0709 
Cedar Rapids, J. Vrbik Co., 2818-A Ave., N.E.,319-

265-0461 
Silver Sp ring, E.F .Johnson Co.,ll3 University Blvd., 

W.,301-593-l010 
Chestnut Hill, P.R. Sturgeon Co;, Inc., 1330 Boyl stan 

St., 617_734-7710 
DetrOit, A.B.M. Sis., Inc., 10116 Puritan Ave., 313-

862-1300 
Waseca, E.F. Johnson Co., 507-835-2050 
Kansas City, H.A. Roes & Co., 2601CherrySt., 816-

221-0866 
Buffalo, R.W. MitscherCo., Inc., 496 Ellicott Sq. 

Bldg., 716-854-2517 
Elmont, F.E. Schmitt Co., 311 Meacham Ave., 516· 

437-8150 
Fayetteville, R.W. MitscherCo., Inc., 51 Ely Dr., 

315-446-4540 
Pittsford, R.W. Mitscher Co., Inc., 22 Latchmere 

Ct., 716-381-9115 
Saltpoint, R.W. Mitscher Co., Inc., Rte. 82 A, 716-

839-2735 
Syracuser R.W ~ Mitscher Co., Inc", 606 Forest Dr ., 

N.,315-458-1321 
Raleigh, Millar-Hutto Assoc., N.'Hills Office Mall, 

919-787-9564 
Columbus, McFadden Sis. Co., 150 E. Broad St., 

614-221-3363 
MemphiS, E.F. Johnson Co., 5050 Poplar, 901-683-

2828 
Dallas, R.E. Nesbitt Co., 2930Merrell Rd., 214-457-

4601 
Houston, R.E. Nesbitt Co., Box 66831, 713-528-3811 

------------------~----I Wash Mercer Island, E.F. Johnson Co., 3049 78th S.E .. 
206-232-6242 

EXP: NY, New York, Robufn Agenc,if)s, Inc., 431-435 
Greenwich St., 212-966-213.0 

FOR: Can, AgincDul"l, Ont .. , ,A.C. Simmonds & Sons, Ltdo, 
Z8, Yorkland ~Ivd., 410-44,-9111 

Can, Calgary, Alb., AoC. Simmonds & Sons; Ltd., 
4720 29th Ave., S.W., 403-242-1806 

JOHNSON ELCTRNS., INC., P.O. Box7, Casselberry, Fla.32707, 
Tel: 305-838-2111; Gen'l. Sis. Mgr: R.L. Weber 
..... FSC No. 06799 

JOHNSON & HOFFMAN. MFG. CO., Div. Superior Tube Co., 40 
Voice Rd., Carle PI., N.Y., Tel: (516) PI 2-3333; 
Sis. Mgr: R.A. Wille 

JOHNSON MFG. CO., Box 96, Princeton, Iowa 52768, Vice Pres: 
R.H. Thompson 

JOHNSON RESEARCH CORP.,2099 New Hwy., Farmingdale, N.Y. 
11735, Tel: 516-694-5330; Vice Pres: S.F. Johnson 

- ;. .;. - -' - - -Advertisement- - - - - ~ -
J.R, Corp's QPL Master' Dirctory is widely 
used by llovt. contractors and agencies, con
tains over 5000 pages of Listings of Qualified 
Manutacturers and their addresses. 

The AN, AND, MS Military Standard Parts 
Catalog is a complete Set of Military Standard 
Parts Drwgs., 18 Books; Looseleat h:irm. 

Our' Mil-'Fed Spec. Library Service contains 
Specs & 'Slash ·Sheets at all issues you select 
according to ·the FSC Classes ot,your choice, 
up-dated as issued. 

All' these services are available on Micro
Fiche as well as hard copy. Priced right, 
write for particulars &. prices. 

JONATHAN MFG. CO.,1101S. Acacia Ave.,Fulierton,Calif.92631, 
Tel: 714-526-4651, TWX: 910-592-1241; Sis. Mgr: 
W.W. Wachtel ..... FSC No. 05236 

- - - - - - - -Advertisement- - - - - - - -
Americas' foremost ball bearing slide man
ufacturer. !::Itock slides 'available tor com
mercial and mi litary applications, as well as 
special designs for sophisticated applications, 
including locks, pivots, shock blocks and cable 
retractor devices. 

JOHNSON-WILLIAMS PRODS.,Bacharach Instr.Go.,2300 Leghorn 
St., Mt. View, Calif. 94040, Tel: 415-323-4131; Sis. 
Mgr: J.W. Smith 

JOHNSTON LABS., INC., 3 Industry La., Cockeysville, Md. 21030, 
Tel: 301-666-9500; Sis. Mgr: P. Sheridan 

JOLIET CONTROL CORP., Box 751> Joliet, III. 60434, Tel: 815-
726-6273; Sis. Mgr: R. Potter 

JONARD INDS. CORP.; 3047 Tibbett Ave., Bronx, N.Y. 10463, 
Tel: (212) KI 9-7600; Sis. Mgr: B. Osten 

JONES, A.D. OPTICAL WORKS, INC., 64 Cambridge St.,Burling
ton, Mass. 01803, Tel: 617-272-5210; Sis. Mgr: J. 
Cryar 

JONES, HIRAM ELCTRNS., 3086 N. lima St., Burbank, Calif., 
Tel: 213-849-5311; Sis. Mgr: R.W.Snell ... FSC04867 

JONES MOTROLA CORP., 432 Fairfield Ave_, Stamford, Conn. 
06904, Tel.: 203-324-7381; .Sls. Mgr: I. Weinstein 
..... FSC No. 32480 

JONES, NORMAN, INC., P.O. Box 1, S. Merrimack, N.H. 03083, 
Tel: 603-882-7422; Sis. Mgr: G. Dick ... FSC 14900 

JONESVILLE PAPER TUBE CORP., 474 Beck Rd., Jonesville, 
Mich. 49250, Tel: 517-849-2951; SiS, Mgr: W.W. 
Schray 

JONTZ MFG. CO., INC., 1101 E. McKinley Ave., Mishawaka, Ind., 
Tel: 219-259-2496; Pres: W.R. Jantz 

JORDAN ELECTRIC CO., 14707 Keswick St., Van Nuys, Calif., 
Tel: 213-873-5782; Sis. Mgr:B.M.B'jrlon; FSC 22045 

• JOSLYN ELCTRN. SYSTEMS, Div. Joslyn Mfg. & Supply Co., 
6868 Cortona Dr., Box 817, Goleta, Calif. 93017, Tel: 805·968-
3551; Sis. Mgr: F. A. Kahl ........ FSC No. 74999 ...... Pgs. 2740,.2741 

Mass Canton, New England Elctrn. Sis. Corp., 590 Wash-
ington St., 617-828-4835 

JOY MFG. CO .. 338 S. Broadway, New Philadelphia, Ohio 44663, 
Tel: 216-343-3351, TWX: 216-389-9708; Sis. Mgr: 
E.N; Baker 

JOY MFG. CO., Electrical Prods. Dept., 338 S. Broadway, New 
Philadel9hia, Ohio 44663, Tel: 216-343-3351, TWX: 
216-098-6451; Sis. Mgr: E.N. Baker 

JUALL GEAR CO., INC.,ll08 Goffle Rd., Hawthorne, N.J. 07506, 
Tel: 201-427-4220; Sis. Mgr: C. Juall ... FSC 02657 

*JUDCO insulated wire & cable - Electronized Chemicals Corp. 
JUDD WIREDIV., Electronized Chemicals Corp., S. Bedford 

St., Burlington, Mass. 01803, Tel: 413-863-4358; 
~IS. Mgr: I .K. Judd 

• JULIE RESEARCH LABS., INC., 211 w.est 61st St., New York, 
N. Y. 10023, Tel:. 212 • 245-2727 ........ FSC No. 07062 ............... . 
............................................................... Pgs. 1412-1417,2394-2397 

Cal Monterey Pk., Western Scientific Instrs., 605 Mon-
terev PassRd .. 213-289-3751 

Pasadena, Luscombe Engrg" 610 S~ Arroyo Pkwy., 
213-684-2000 

San Mateo, Luscombe Engrg., 220 E. Third Ave., 
415-68l-l398 

Conn Hamden, Instrument Consultants,lnc., 2381 Whitney 
Ave .• 203-248-4174 

Fla Ft. Lauderdale. Beacon Elctrns. Assocs .. Box 10212. 
305-564-4298 . . 

Maitland, Beacon Elctrns. Assocs,'t 640 S. Maitland 
Ave., 305-647-3498 

Ga Atlanta, Beacon Elctrns. Assocs., 2285 Peachtree 
Rd .• 404~ 351-3654· 

III Evanston. Mauer Co .. 3308 NoyesAve.,321-869-1644 

* Trade Name-See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES __ • 

Iowa Cedar Rapids, Engineeting Services Co., 1D26Third 
Ave .. S.E .. 319-366-1591 

Kans Prairie Village, Engineering Servs. Co., '1924-A 

Md 
State Line. 913-649-4000 

Bethesda,S & 5 Assocs., 7720 Wisconsin Ave., 301-
654-1434 

Mass Waban. Instrument Consultants. Inc .. 81 Wyman St., 

Mo 

NY 

NC 

Pa 

617-969-9881 
St. Louis, Eng,ineering Services CO~, 6717 Vernon 

Ave .. 314~ 726-2233 
Mt Vernon, Electrical Instr. Service, 25 Dock St., 

914c699-9717 
Syracuse, Labtronics, I,nc., 161 ~ickard Bldg." 315-

454-9314 
Jamestown. Beac,on Elctrns. Assocs .• 305 Greenway 

St.. 919-454-1010 
King of Prussia. S&S Assocs., Bora Line Rd" 215-

265-3450 
JUTCO, INC., 122 East 162nd St., Gardena, Calif., Tel: 213-323-

5072; Sis. Mgr: R.D. Sandeen ..... FSC No. 14840 
Wisc., Tel: 414-781-8616; Sis. Mgr: H.C. Kaetel 

* K-DISK microwave tranSistor package - KMC Semiconductor 
*K-GRI P crimp adapter - Kings Electronics Co. 
*K-GRIP JR rf crimp conn. - Kings Electronics Co. 
* K-TRAN i,f. transformer - General Instr. Corp'. 
K.C.C.Shokai Ltd., 714-ChomeNadakita-Dori Nada-Ku, KobeJapan 
KCK CO., LTD.,' 16-1, Takinogawa 1 chome,'Takinogawa, Kita-

Ku, Tokyo, Japan~ Tel: 916-3521; Sis. Mgr:, A. Okino 
*KGM indicators, lamps ,and counters -Inter-Market, Inc. 
• K.G.S. ELCTRNS., INC., 2029 N. Lincoln Ave., Pasadena, Calif. 

91103, Tel: 213· 798-0786 .............................................. Pg. 2860 
* K-K Lapscrews - Klincher LocRnut Corp. 
* K-L locknuts-Klincher Locknuts Corp. 
K & M ELCTRNS. CORP., 408 Paulding Ave., Northvale, N.J. 

07647, Tel: 201-343-4518; Sis. Mgr: D. Metzger 
KMC SEMICONDUCTOR CORP., RD 2, Long Valley, N.J. 07853, 

Tel: 201-876-3811; Sis. Mgr: p. Breen, Jr ...... 
FSC No. 20754 

*KPMP powdered metal parts - Kwikset Powdered Metal Prods. 
* KRS tape recorder- Visual Elctrns. Labs. 
K & 5 ENGRG .. 6917 West 59th St., Chicago, III. 60638 
KSC SEMICONDUCTOR CORP., KSC Way, Katrina Rd., Chelms

ford, Mass.; Tel: 617-256-3321·, TWX: 710-343-0576; 
Sis. Mgr: J.Q. Adams, Jr ...... FSC No. 14805 

*KSR capacitors - General Electric Co. 
K-W ENGRG. WORKS, N50 W16328 Pin Oak Ct., Menomonee Falls, 
KAAR ELCTRN.CORP" 2250 Charleston Rd., Mt. View, Calif. 

94040, Tel: 415-961-8220, TWX: 910-379-6932 
KAHL SCIENTIFIC INSTR. CORP., P.O. Box 1166, EI Cajon, 

Calif. 92022, Tel: 714-444-5944; Sis. Mgr: A. 
Zardini ..... FSC No. 93489 

KAHLE ENGRG. CO., 3322 Hudson Ave., Union City, N.J. 07087, 
Tel: 201-867-6500; Dir. SIs: CA. Napor 

- - - - - - - -Advertisement- - - - - - -
KAH LE Automatic Production Machines and 
Machine Systems are custo'm engineered for 
prec·ision, high speed processing or assem
bling of lamps,tubes, sem i-conductors, diodes, 
transistors, electrical sub-assemblies, switch
es, vacuum bottles, etc. Hermetic seal and 
exhaust machines include those for most 
vacuum and gas fi lied devices; two or th ree 
piece lead-and-cap, lead-slug butt welding by 
resistance or capacitor discharge welding 
machines with 100-200 per minute capaCity; 
cat-whi sker or current carrying element weld
ing. Glass machiner!y of all types. 

KAHN & CO .. INC.,P.0.Box516,Hartford,Conn. 06101, Tel: 203-
529-8643, TWX: 710-425-0790; Pres: 1.1. Kahn 

. KAHN RESCH. LABS., INC., 81 S. Bergen PI., Freeport, N.Y., 
Tel: (516) FR 9-8800; Sis. Mgr: E.S. Baker 

KAISER AEROSPACE & ELCTRNS. CORP., P.O. Box 11275, Sta. 
''A'', Palo Alto,Calif. 94306, Tel:415-321-3320, TWX: 
910-373-1274; Mktg.Mgr:C.K.Snyder ..... FSC09344 

KAISER CATV, Div. Kaiser Aerospace & Elctrns. Corp., P.O • 
Box 9728, Phoenix, Ariz. 85020, Tel: 602-944-4411 

KALART CO., INC., Hultenius St., PlainVille, Conn. 06062, Tel: 
203-747-1663; Sis. Mgr: M. Goldberg 

KAMAN NUCLEAR, Div. Kaman Corp., 1700 Garden of the Gods 
Rd., Colorado $prings, Colo., Tel: 303-473-5880, 
TWX: 510-431-4929; Sis. Mgr: C. Pringle 

*KALEX polyurethane elastomers - Hardman Inc. 
* KALOTRON temp.-Itd. diodes- Thermosen, Inc. 
KANO LABS., INC., 1000 Thompson La., Nashville, Tenn. 37211, 

Tel: 615-833-4101; Sis. Mgr: T.J. O'Kane 
• KAPPA NETWORKS,. INC., 165 Roosevelt Ave., Carteret, N. J. 

07008, Tel: 201 - 541-4226; Dir.Midg: B. R. Rashkow ........ FSC 
No. 20933 ................................................................ Pgs. 1163, 1297 

Ala Huntsville, FoC. Nickerson Co., Inc., Box 1463,204-
881-9565 

Conn Cos Cob, ColavecchiO' & Co., 14 Daffodi I La., 203-

Fla 

Ga 

III 

Ind 

869-3945 
N. Haven, Forsberg Sis., 22 BroadwaY,203-239-5111 
Tampa, F.C. Nickerson Co., Inc., Box 13126,813-

833-4321 
Decatur, F.C. Nickerson Co., Inc., 1244 Clairmont 

Ave., 404-377-1575 
Chicago, Engineered Sis. Co., Inc., 4738 N. Harlem 

Ave., 312-867-3434 
Ft. Wayne, Menze SI.s."lnc~, 6010 Lower Huntington 

Rd., 219-747-5616 
Kans Ovet~13~6:a~6~~pala, Inc., 6917 West 76th St., 

Md Rockville, Be-Mar Assocs., 120 Derwood Cir., 301-
763-8880 

Mass Brockton, Forsberg Sis., 646 Summer St., 617-522-
6300 

Mo Hazelwood, Impala, Inc~, 47 .. Village SQ. Shopping 
Ctr., 314-831-5454 

eem/1969 



••• including Federal Supply Codes (FSC) where available 

NY . 
NC 

Ohio 

Pa 

Tex 

Va 

Albany, Compar Albany, Inc .. 6 Highland Ave. 
Binghamton, Reagan Elctrns., Illc.,52Cresmont Rd., 

607-723-9661 
Buffalo, Reagan Elctrns., Inc., 327 Westmoreland 

Rd., 716-632-2727 
Winston-Salem, F.C. NickersonCo.,lnc.,329Strick

land Ave., 919-788-8'i01 
Cinc.innati, J.O. Olsen Co., 5539Stokeswood Ct., 

513-922-2176 
Cleveland, J.O. Olsen & Co., 16201 Shaker Blvd., 

216-752-5444 
Philadelphia, Be-Mar Assocs" 7217 Rising Sun Ave" 

215-728-6333 
Pittsburgh, J.O. Olsen Co., 104 Elatan Dr., 412-279-

2550 
Richardson, C. Hoffman Assocs., 711 S, Central 

Expwy., 214-235-3600 
Falls Church, Be-Mar Assocs., Box 556, 301-763-

8880 
- - - - - - -Advertisement-. - - - - - - -
KAPPA Super n delay lines are based upqn 
the most advanced, most efficient design 'in 
the industry. They provide greater delay-band
width (delayjrisetime) using fewer components. 
KAPPA is the world's largest slJpplier of 
broadcast Quality delay lines. 
KAPPA LC filters and networks are designed 
using advanced computer programs tor syn
thesis and performance analysis. KAPPA spe
cializes in production repeatability of delay 
corrected, passive LC tilters. 

KAPPA SCIENTIFIC CORP., 5780 Thornwood Dr., Goleta, Calif. 
93017. Tel: 805-967~2396; Pres: F.R. Marshall 

* KAPSEAL low friction s.eal- Minn~sota Rubber Co. 
*!(APT ON film - E. I. Dupont Denemours Co. 
• KARADIO auto radio-ATR Elctrns., Inc. 
*KARBATE impervious graphite - Union Carbide Corp. 
* KARBO- MATIC auto. heat treating furnace - Pacific Scientific 
KARG LABS., INC., 162 Ely Ave., Norwalk, Conn. 06854, Tel: 

203-866-3200; Dir. of SIs: H. Fogel 
KARLSON RESEARCH & MFG. DIV., KRC Corp., 388 Peninsula 

Blvd., Hempstead, N.Y. 11550, Tel: 516-489-3641; 
515. Mgr: A. Karlson 

* KARTRAK identification sys. - Sylvania Elec. ·Prodsu Inc. 
KARTRON, P.O. Box 1338, Huntington Beach, Calif. 92647, Tel: 

714-534-1161; 515. Mgr: T.B. Linton .••.•. FSC92629 
- - - - - - - -Advertisement- - - - - - - -
Coil Tester--Shorted Turn Indicator--used 
since 194b by repeat and new customers. New 
Circuit-board construction. Standard probes 
tor unmounted coils (no iron core or brass 
sleeve) range in six sizes from 5/32x7/32x3-
inch (detects one shorted turn of #44 copper 
wire in l-mcl1 dla. loop or ~,u wire In 5-tt. 

dia. loop) down to 0.045xO.050x5/8-inch re
Quiring 3 or more turns ",,44 to indicate a 
short. Non-shocking, goot-proot. K.eQuires 
5-minute warmup, lO-minute housewife train
ing, your sample shorted turns for l'calibra
tionll, and your lIwire-around-probe and through 
donut l1 for toroids at reduced sensitivity. Built 
for squashing by Mack truck, except small 
(soft-iron) probes are fragile. Price $250. 
Shipping wt. 10 Ibs. 

* KASIL potassium silicate-Philadelphia Quartz Co. 
* KATHABAR dehumidification sys.- Ross Engrg. Div. 
KATO ENGRG. CO., 1415 1st Ave., Mankato, Minn. 51>001, Tel: 

507-388-2941, TWX: 910-565-2243; Sis. Mgr: M.C. 
Madsen •• H. FSC No. 32770 

KATOLIGHT CORP .,1st Ave. at Chestnut, Mankato, Minn. 5b001, 
Tel: 507-387-7973; 515. Mgr: C.E. Buhr 

KAVLlCO ELCTRNS., INC., 20869 Plummer St., Chatsworth, 
Calif. 91311, Tel: 213-882-2400; 515. Mgr:S.Kennon 
..... FSC No. 22863 

KAWECKI BERYLCO INDS., INC., P.O. Box 1462, Reading, Pa. 
• KAY ELECTRIC CO., Maple Ave., Pine Brook, N. J. 07058, Tel: 

201·227-2000, TWX: 710·734-4347; Mktg. Mgr: I. Silberg ....... . 
FSC No. 80138 " ...... " .... " ... "." ....... " ... " .... " .. "."." .. Pgs. 1418·1423 
Ala HuntSVille, Murphy & Cota, 904 Bob Wallace Ave" 

Cal 
205-536-9121 

Goleta, Kay 515. & SerVice, Box 206,805-967-9316 
Los Angeles, Kay Sales Office, 213-622-8039 

Conn New Haven, Broger Instr. 515., Box 2917, 203-624-

Fla 

Ind 

7009 
Orlando, Murphy & Cota, 712W. Vassar Ave., 305-

424-2167 
S. Bend, Kay 515. & Service, U.S •. Rte. 31, N .. 219-

272-2848 
Mass Waltham, Broger Instr. 515., 176 Second Ave., 

NY 

NC 

617-891·8045 
PleasantVille, SBM Assoc., Inc., 28 Hobby St., 914-

769-1811 
Rochester I SBM Assoc-., Inc., 800 Linden Ave., 716-

381-8330 
Syracuse, SBM Assoc., Inc., 5858 E. Molloy Rd., 

315-454-9377 
Winston-Salem, Murphy & Cota, 1106 Burke St., PA 

4-0750 
KAY ELCTRNS., INC., 2600 Grand Ave., Kansas City, Mo., Tel: 

816-221-6733; 515. Mgr: S. Dawson 
KAY-RAY, INC., 740 E. Northwest Hwy., Palatine, III. 60067, 

Tel: 312-358-9437; 515. Mgr: J.G. Crump 

KAY-TDWNE~0:_~1~~~I;C~;: ~~;m!. ~~~e, Ga. 30161, Tel: 

KAYDON ENGRG. CORP., Muskegon, Mich. 49443, Tel: 616-755-
3741; Pres: F.J. Donovan ••••• FSC No. 32828 

KAYE, JOSEPH & CO.,I NC~, 737 Concord Ave., Cambridge, Mass. 
02138, Tel: 617-868-7080; Sis. Mgr: T.V .Corsini,Jr. 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

* KAYLOCK metal fasteners-Kaynar Mfg. Co., Inc. 
KAYNAR MFG. CO., INC., 800 S. State College Blvd., Fullerton, 

Calif., Tel: 714-871-1550, TWX: 910-592-1239; 515. 
Mgr: H. Hatfield 

KEDMAN CO., Box 267, 762 S. Redwood Rd., Salt Lake City, Utah, 
Tel: 801-363-4413; 515. Mgr: D.D.Moore ••• FSC 97617 

*KEEN ARC welding electrodes - Becker Bros. Carbon Co. 
*KEEN CUT electrodes - Becker Bros. Carbon Co. 
*KEENSERT inserts & studs - Tridair Industries 
KEES, F .0. MFG. CO •• 700 Park Ave., Beatrice, Neb. 68310, Tel: 

402-223-2391; 515. Mgr: G. Schaeler, Jr. 
*KEI filters - Knox ElectroniCS, Inc. 
KEIL ENGRG. PRODS. CO., 3630 Scarlet Dak Blvd., St. Louis, Mo. 

63122, Tel: (314) AC 5-5166; >Is. Mgr: J.>. Keil 
KEISER'S INDS., INC., Laumau St., Mt. Holly Springs, Pa. 17065, 

,Tel: 717-486-3611; 515. Mgr: R.L. Peck 
• KEITHLEY INSTRS., INC., 28775 Aurora Rd., Cleveland, Obi 

44139, Tel: 216·248-0400; Sis. Mgr: A. D. Oliverio .... "Pg. 142 
Ala Huntsville, Technical Assocs., Box 4088,205-881-

8494 
Cal Los Angeles, Keithley Instrs., Inc., 15010 Ventura 

Blvd., 213-784-1159 
Palo Alto, Keithley Instrs., Inc., 825 San Antonio 

Rd., 415-321-5291 
Colo Englewood, Aztec Enterprises,3385S.Bannock,303-

761-0101 
Fla Orlando, Technical Assocs., 2319 E. South St., 305-

424-5681 
III Chicago, Keithley Instrs., Inc., 6300 N. Cicero Ave., 

312-545-3690 
Md Riverdale, Keithley Instrs., Inc., 5817 Baltimore 

Blvd., 301-277-5111 
Mass Waltham, Keithley Instrs., Inc .. 235 Bear Hill Rd., 

617-891-4428 
NJ Fair Lawn, Keithley Instrs., Inc., 12-94 Plaza Rd., 

201-707-5440 
NM Albuquerque, Aztec Enterprises, 3202 Candelaria 

Rd., N.E., 505-345-3441 
NY Syracuse, Keithley Instrs., Inc., 5858 E. Molloy Rd., 

315-455-6696 
Pa Wayne, Keithley Instrs., Inc., 101 E. Lancaster Ave., 

215-687-1170 
SC Spartanburg, Technical Assocs., Box 5583,803-585-

3864 
Tex Dallas, Keithley Instrs., Inc., 2339 Inwood Rd., 214-

357-1529 
Utah Salt Lake City, Aztec Enterprises, ZEnith 957 

- ~ - - - - - ~Advertisement- - - - - ~ - -
Multi-purpose electrometers; electrometer op
erational amplifiersiPlcoammetersi micro and 
nanovoltmeters; regula led DC high voltage 
power supplies; mi Iliohmmetersi calibration 
sources; AC wide band and pulse amplifiersj 
differential voltmeteri recorder. 

KELK, GEORGE, L TD.,48 Lesmill Rd., Don Mills, Ont., Can., Tel: 
416-445-5850; 515. Mgr: C.H. Draper 

KELM, G.R. MACHINE WORKS, INC.,347 E. Railway Ave., Pater
son, N.J. 07503, Tel: 201-523-0546; 515. Mgr: D. 
Lakatos 

*KELPOT plastic potentiometer - Keltron Corp. 
KELOX INDS., 161 Prescott St., E. Boston, Mass. 02128, Tel: 

617-569-1101; 515. Mgr: p. Urbanus ..... FSC 99057 
KELTRON CORP., 225 Crescent St., Waltham, Mass. 02154, Tel: 

617-894-0525; 515. Mgr: H.M. Fox 
• KELVIN, 5919 Noble Ave., Van Nuys, Calif. 91401, Tel: 213·782· 

6662, TWX: 910-495·1770; Sis. Mgr: R. A. Featherston ... " ... FSC 
No. 07088 .......................................................................... Pg. 2399 

Ala Huntsville, Components Sales, Box 899,205-539-6973 
Cal Cupertino, Deere Elec, 20440 Town Center La., 

Colo 

4D8-257-3040 
San Diego, D. Allen Co., 7969 Engineer Rd., 714-

278-9250 
Denver, Lindberg Co., 2654 S. Krameria, 303-757-

6489 
Conn Milford, Todino Engrg. 515., Inc., Box 402,203-874-

Fla 

III 

6643 
Orlando, Components 515., Box 14523, 305-277-1510 
St. Petersburg, Components 515. Corp., Box 9545, 

813-360-7460 
Chicago, B. Anderson &Assocs.,5969 N.ElstonAve., 

312-774-8989 
Mass Needham Hgts., Todino Engrg. Sis., Inc.,50 Kearney 

Rd •• (6171 HI 4-7925 
Mich Lathrup Village, Sheridan Assocs., Box 128, 313-358-

3333 
Minn Minneapolis, B. Anderson & Assoc., 4660 West 77th 

Mo 
NY 

St., 612-922-7400 
St. Louis, Sheridan Assoc., Box 3997, 314-524-4800 
Great Neck, Trionic Assots., Inc., 320 Northern 

Blvd., (516) HN 6-2300 
Syracuse, E.W.Stone Co./ lnc./308 MerrittAve.,315-

469-6688 
NC Raleigh, Components 515., Box 6401,919-832-1897 
Ohio Dayton, J.C. Hofstetter, 3300 S. DixieAve.,513-298-

Tex 

0662 
Medina, J.C. Hofstetter Co., 5168 Valley View Or., 

216-241-4880 
Dallas, Texport Co., 2411 Farrington St., (214) ME 

1-6270 
Houston, Texport .Co., 8811 Gaylord,713-464-2828 

Utah Salt Lake City, Peirce Bowthorpe, 143 South 4th,E., 
801-328-8173 

Wash Bellevue, H.S. Thorpe Co., Box 1117, 206-454-0667 
*KELVIN KLAMPS four-termirlal clamps - Electro Scientific I"ds 
*KELVIN KLiPS - four-termi,lal clips - Electro Scie,ltific I.lds. 
*KELTRACK plastic potentiometer - Keltron Corp. 
KEMLITE LABS., INC., 1819 W. Grand Ave.,Chicago, 111.60622, 

Tel: (312) TA 9-6050; 515. Mgr:J.V .Daniels •..•• FSC 
No. 81856 

KAP·KEP 

KEMPER ENGRG. CO" 9337 Shoshone Ave., Northridge, Calif. 
91324, Tel: 213-886-0121; 515. Mgr: J.P. Kemper 

KEMTRON ELECTRON PRODS.,INC.,.14Prince PI., Newburyport, 
Mass. 01950, Tel: 617-462-4464; 515. Mgr: K.A. 
Callahan ."". FSC No. 92703 

*KEN-RAD radio tubes - General Electric Co. 
*KEN-TEL telephone cables and wires - Okonite Co. 
*KENBRITE zinc plating bath - Conversion Chemical Corp. 
KENDALL CO., Fi.ber Prods. Div., Walpole, Mass. 02081, Tel: 

617-668-0175, TWX: 710-346-0844; Dir. Mktg. K.W. 
Hays 

KENDALL CO., Polyken Div., 309 W. Jackson Blvd., Chicago, III. 
60606, Tel: <312) WE 9-7100; 515. Mgr: W.J. Hodges 

KENICS CORP., One Southside Rd., Danvers, Mass. 01923, Tel: 
617 -774-8600 

KENNAMETAL, INC., Lloyd Ave., Latrobe, Pa. 15650, Tel: 412-
537-3311, TWX: 510-468-7277; V.P .SIs:B.Burgoon, 
Jr ...... FSC No. 85597 

KENNEDY CO., 540 W. Woodbury Rd.,Altadena,Calif.91001, Tel: 
213-798-0953, TWX: 910-588-3751; 515. Mgr: D.S. 
Krueger 

* KENNERTIUM heavy tungsten alloys-Kennametal, Inc. 
KENT CORP., 169 Lake Rd., Mundelein, III. 60060, Tel: 312-566-

1300, TWX: 910-685-4322; Gen'l. Mgr: J.J. Boyle 
* KENT KLIP auto. spot ties - Kent Corp. 
* KENT KONNECT multiple head connector - Kent Corp. 
* KENTANIUM hard carbide alloYs-Kennametal, Inc. 
KENTROX INDS., INC., 8735 S.W. Canyon La., Portland, Ore. 

97225, Tel: 503-292-9134; Pres: T.J. Holee 
KENTUCKY ELCTRNS., INC., P .D. Box 511, Owensboro, Ky. 

42301, Pres: J.H. Johnson 
KENTUCKY METALS, INC., 3104 S. Preston St., Louisville, Ky. 

40213, Tel: 502-634-9421, TWX: 810-535-3211; 515. 
Mgr: R. Wilson ••••• FSC No. 88941 

_*KENVERT sealers, acids, dry powders - Co,lVersiod Chemical 
• KEPCO, INC., 131·38 Sanford Ave., Flushing, N. V. 11352, Tel: 

212·461·7000, TWX: 710·582·2631; Sis. Mgr: M. Kupferberg 
." .. ".FSC No. 85604 ." ... " .. "."." .. "" .. " .. " ... ".""."."Pgs. 1972·2011 

Ala Huntsville, J.L. Highsmith & Co., 3322 S. Memorial 
Dr., 205-881-3294 

Ariz Tempe, Windsor Dynamics, Inc., 3300 S. Mill Ave., 

Cal 

Colo 

Conn 

DC 

Fla 

III 

Ind 

Iowa 

Kans 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Utah 

Va 

Wash 

1/12-967-3222 
Sherman Oaks, Windsor Dynamics, Inc., Box 5500, 

213-387-8224 
WoodSide, Windsor Dynamics, Inc., 195 Greer Rd., 

415-854-4870 
Denver, J.F. Hurlbut Co., 2240 S. Adams St., 303-

756-2046 
Farmington, R. Perron & Co., 10 Briarwood Rd" 

203-677-9025 
Trumbull, R. Perron & Co., 36 Louis St., 203-268-

9631 
Washington, Eastern Instrumentation, Inc., ZbOU 

Virginia Ave., N.W., 202-333-8880 
Orlando, J.L. Highsmith & Co., Box 9225, 305-

293-5202 
Chicago, Midwest Elctrn. 515., 5707 W. Division St., 

312-626-0030 
IndianapoliS, Midwest Elctrn. 515 .. 5462 East 40th 

St., OJ7) LI 7-3259 
Cedar Rapids, Midwest Elctrn. 515.,2042 Franklin 

Ave., N.E., 319-362-4410 
Kansas City, N.W. Kathrinus & Co., 2336 S. Boeke, 

913-236-4108 
Baltimore, Eastern Instrumentation, Inc., 1002 Ingle

side Ave., 301-744-3675 
Norwood, R. Perron & Co., Inc., 159 Morse St., 

617-762-8114 
Royal Oak, Satullo Co., 4514 N. Woodward,313-549-

3910 
MinneapoliS, E.C. Elctrn. Sls.,10108AbbottAve.,S., 

612-869-1144 
St. Louis, N.W. Kathrinus Co., 2427 Brentwood 

Blvd., (314) WO 2-5627 
Dover, R. Perron &. (;0./ Inc., 11:.Im ~t" OUj-!qL-

2321 
Red Bank, Eastern Instrumentation, 201-842-4242 
Albuquerque, C. Schmidt 515., 9611 Acoma Rd.,S.E., 

505-298-5464 
Great Neck, Eastern Instrumentation,lnc.,3UU Nortl1-

ern Blvd., 516-466-9505 
Liverpool, NACO Elctrns. Corp., 119 Luther Ave., 

(315) GR 4-7481 
Poughkeepsie, NACO Elctrns. Corp., 14 Lori St., 

914-462-2730 
Rochester, NACO Elctrns. Corp., 74 Park Ave.,(6) 

GR 3-4169 
Utica, NACO Elctrns. Corp., 2631 Edgewood Rd., 

(315) RE 2-1801 
Charlotte, J.L. Highsmith & Co., Box 9367, 704-

333-7743 
Cleveland, Satullo Co., 16801 Euclid Ave., 216-486-

2800 
Dayton, Satullo Co., 2801 Far Hills Ave., 513-293-

7061 
Philadelphia, Eastern Instrumentation, Inc., 613 

Cheltenham Ave., 215-927-6269 
Pittsburgh, Satullo Co., 412-931-5200 
Dalias, Airep Elctrns., Inc., 6300 N. Central Expwy., 

214-824-3800 
Houston" Airep Elctrns., inc., 4901 Richmond Ave., 

713-621-0955 
Granger, J.F. Hurlbut Co., 3817 West 3280 5., 

801-299-4321 
Richmond, Eastern Instrumentation/Inc., Ross Bldg., 

703-644-6622 
Richmond, J.L. Highsmith & Co., Box 9225, 703-266-

2060 
Seattl.e, H. Levinson CO' I 1211 E. Denny Way., 206-

323-5100 
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KEP-KNO 

Wisc Waukesha, Midwest Elctrn. Sis., 1317 GarfieldAve., 
414-542-5129 

EXP: NY I New York, Ad. Auriema, Inc., 85 Broad St" 
(212) BO 9-7750 

FOR: Can, Toronto, Ont., Atlas Instr. Corp., 50 Wingold 
Ave., (416)·RU·1-6174 

KEPRO CIRCUIT SYSTEMS, INC., 3630 Scarlet Oak Blvd" St. 
Louis, Mo" Tel: (314) AC 5-5166; Sis. Mgr:J.S. Keil 

*KEPS lock washer & nut - Illinois Tool Works, Inc. 
*KERN lenses - Heitz, Karl, Inc. 
KERRCO, INC., P.O. Box 29178, Lincoln, Neb. 68529, Tel: 402~ 

434-8311 ..... FSC No. 06072 
KERSTING MFG. CO., 504 S. Date Ave., Alhambra, Calil. 91803, 

Tel: 213-283-6369; Owner: G. Kersting 
KESSLER-ELLIS PRODS. CO., 120 First Ave.,Atlantic Highlands, 

N.,J, 07716, Tel: 201-291-0501; Sis. Mgr: H. Braun 
..... FSC No. 28222 

- - - - - - - ,-Advertisement- - - - - - - -
A complet~ line of 31 4, 5, 6, and 7 digit 
electrical impulse totalizing counters are avaiJ.. 
able from stock. Also included are add-sub
tract, predetermining and' electrical readout 
counters and decades. Options include manual, 
electical, automatic r or key reset l - count 
speeds up to 100 per second-wide range of opE!r
ating voltages. 

KESSLER, FRANK CO., INC., 41-45 47th St., Loog Island City, 
N.Y. 11104, Tel: 212-784-0263; Pres: F. Kessler 

- - - - - - - -Advertisement- - - ~ - - - -
We manufacture Miniature, Sub-Miniature and 
Ultra-Miniature Transformers, for transistor 
circuitry-16 different physical sizes. Designed 
and manufactured to your specifications or 
actual requirements. Used in large Quantities 
in military and in industrial and commercial 
applications. They are avai lable i'n open - frame 
constructions with or without brackets for 
printed circuit use, or hermetically sealed 
in Mu-Metal Cans. Flexibleor hard wire leads. 
High reliabi lity and 011 time delivery guaranteed. 
Phone or write for complete information about 
your needs. 

KESTER SOLDER CO., Div. litton Ind., Inc., 4201 Wrightwood 
Ave., Chicago, III. 60639, Tel: 312-235-1601; Sis. 
Mgr: G.Vanicek 

KESTLER ELCTRNS., 4226 Arica Ave., Rosemead, Calif. 91770, 
Tel: 213-286-2739; Sis. Mgr: R.J. Kestler 

KEUFFEL & ESSER CO., 0 & . M Div., Adams & Third Sts., 
Hoboken, N.J. 07030, Tel: 201-659-1100; Sis. Mgr: 
M.W. Bull ..... FSC No. 33363 

KEVlIN MFG. CO" 26 Conn St" Woburn, Mass. 01801, Tel: 617-
935-4800, TWX: 710-393-1239; 51 s. Mgr: A.C. Bougas 
..... FSC No. 25634 

• KEYSTONE CARBON CO., Thermistor Div., SI. Mary's, Pa. 15857, 
Tel: 814 - 834-1591, TWX: 510·693-4510; Sis. Mgr: J. A. Brock 
........ FSC No. 75263 ................................................ Pgs. 2818·2823 

Ala Huntsville, NBS, Inc., Box 1343,205-881-3175 
Cal Hollywood, LG. Snyder, 1418 N. Highland Ave., 21]-

469-6278 
Colo Englewood, Transdynamics,lnc.,3401 S. Bannock St., 

, 303-761-0455 
Fla Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd St., 

305-584-0650 
Lake Alfred, NBS, Inc., 525 W. Hoffman, 813-372-

'ry96 
Ga Marietta, NBS, Inc., 893 Church St.,N.W.,404-422-

6067 
III Elmwood, p. Malone Eng.Assoc., 7640 W.North Ave., 

312-456-4031 
Rolling Meadows, Knoblock &Assocs.,4902Toliview 

Dr., 312-392-8586 
Ind Ft. Wayne, R.O. Whitesell & Assoc., Central Bldg., 

219-743-4411 
Indianapolis, R.O. Whitesell & Assoc., 6620 E. Wash

ington, 317-359-5374 
Iowa Cedar Rapids, H.R. Brown Sls.,3400 Indian Rd.,S.E., 

319-366-0635 
Mass Reading, C.E. Godfrey Co., Box 68, 617-944-2230 
Mich Southfield, J.L. Montgomery, Inc., 24001 Southfield 

Rd., 313-358-2616 
Minn Minneapolis, R.W. Marshall Co., 6106 Excelsior 

Blvd,,612-929-0457 
Mo Hazelwood, J.e. Mankus & Assoc., 400 Brookes La., 

314-731-4334 
NY Lynbrook, Bittan & Assocs., 381 Sunrise HWY.,516-

593-3833 
Pompey, S.F. Foster Co.,. 2806 Hennaberry Rd., 

315-446-5904 
Rochester, S.F. Foster Co., 386 Culver Pkwy., 716-

288-9912 
Ohio Cincinnati, G & H Sis. Co., 7215 Market PI., 513-

761-6185 
CinCinnati, R.O. Whitesell & Assoc., 1172 W. Gal

braith St., 513-521-2290 
Pa Norristown, J. Gump; Box 282, 215-279-0594 
Tex Dallas, Spacetronics Co., 4515 Prentice St., 214-

368-1215 
Wash Mercer Island~ lr-ansdynamics, Inc., 7834 Southeast 

32nd St" 206-232-1094 . 
EXP: NY, Westbury, J.R. Churchin, 2200 Shames Dr .,516-

334-3303 
FOR: Can, Scarborough, Ont., L.E. Enterprises, 9 Grace 

St" 416-267-9608 
KEYSTONE ELCTRNS. CORP., 49 Bleeker St., New York, N.Y. 

10012, Tel: 212-475-4600; Sis. Mgr: R.D. DaVid 
..... FSC No. 91833 
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------------------------1 - - ~ - - - - -Advertisement- - - - - - ... -
Manufacturers of Battery Holders made of 
aluminum and steel for mercury, ni-cad and 
alkaline cells. Complete line of terminals, 
bushings, brackets, eyelets and Pre-Punched 
bakelite boards. AlsO Standardi zed and Custom
Built Terminal Boards. Certificate of Com
pliance to government specifications issued 011 
request. Freedescriptive catalog: Write di red 
or phone nearest representative. 

*KEYTAP connecting block - Avis Industrial Corp. * KEYTAPE keyboard-to-magnetic tape recorder - Honeywell 
* KHEENTROL chemical- R-Columbia Prods. Co., Inc. 
KIDCO, INC., Box 278, Medford, N.J. 08055, Tel: 609-267-2100; 

Sis. Mgr: H. Luebcke ..... FSC No. 12126 
• KIDDE, WALTER & CO., INC., 675 M.in 51., Belleville, N. J • 

07109, Tel: 201 - 759-5000, TWX: 710·995-4925; Pres: F. M. 
Ricci.rdL ..... FSC No. 33525. . ... Pg •. 1110-1114, 2220-2222 

Cal Long Beach, 1955 East 223rd St., 213-775-3693 
n San FranCiSCO, 1212 Market St., 415-861-7412 
" Van Nuys, 13607 SaticOY St., 213-989-3510 
DC Washington, 1825 K St., N.W., 202-223-1526 
Ga Atlanta,3605 N.E. Frwy. Access Rd., 404-451-0573 
III LaGrange, 5311 South 9th Ave., 312-352-1910 
Md Glen Burnie, 119 Roesler Rd., 301-761-7800 
Mass Needham Hgts., 10 Charles St., 617-444-5666 
Mich DetrOit, 20850 Coolidge Hwy., 313-566-6388 
Mo St. Louis, 10726 Trenton Ave., 314-426-2525 
NJ Bergenfield, 39 New Bridge Rd., 201-384-4111 
NY Roslyn Hgts., 132 Peachtree La., 516-484-2336 
Pa Philadelphia, 101 North 33rd St., 215-222-8181 
" Philadelphia, 223 Arch St., 215-923-1560 

Tex 
Wash 
FOR: 

Pittsburgh, 1015 McCartney St., 412-922-6020 
Irving, 3301 E. Carpenter Frwy., 214-254-3211 
Seattle,420 First Ave., W., 206-283-1616 
Can, Pointe Claire, Que., W. Kidde & Co. of Can., 

Ud., 154 Oneida Dr., 514-697-lSl0 
• KIKUSUI ELCTRNS. CORP., 3-1175, Shinmaruko-Higa.hi, Kawa 

saki-City, Kanagawa-Pref., Japan, Tel: (044) 41-0111; Sis. Mgr: 
M. Nagura ............................................................ Pgs. 1425, 1969 

*KI LOVAC relays & switches - Hrgh Vacuum ElectroniCS, Inc. 
• KILOVOLT CORP., 238 High 51., Hackensack, N. J. 07602, Tel. 

201 - 488-7373; Sis. Mgr: S. Rothman .......................... Pg. 201 
Ariz Phoenix, PLS Assocs., 365 North 6th Ave.,602-258-

Cal 
0067 

Sherman Oaks, Windsor Dynamics, Box 5500, (213) 
ST 9-2421 

WoodSide, Windsor DynamiCS, Inc., 195 Greer Rd., 
415-851-0417 

Colo Englewood, PLS Assocs., 7895E.PrenticeAve.,303-
771-0140 

Conn Meriden, Abbott-Allison Co., Inc.,Box467,203-237-

III 
9232 

Chicago, P. Lind Elctrns. Co., 5483 N, Northwest 
Hwy., 312-774-1246 

Mich Farmington, Carter, McCormic & Peirce, 23995 
Freeway Park Dr., 313-477-7700 

Minn Circle Pines, P. Lind Elctrns. Co., 10104 Sunset 

NM 

NY 

Rd., 612-786-5770 
Albuquerque, PLS Assocs., 4200 B Silver Ave., 

S.E., 505-255-2330 
Latham, L-Tron Corp., Box 114, 518-785-5032 
Rochester, L-Tron, 140 Keller St., 716-436-4410 
Skaneateles, L-Tron Corp" Box 147,315-685-6172 

Okla Tulsa, J.A. Green, Box 3209, 918-742-4657 
Tex Dallas, J.A. Green Co., 7118 Envoy Ct., (214) ME 

1-7450 
Houston, J.A. Green, Box 66506, 713-526-2959 

Wash Seattle, Dewar & Assocs., 62611st Ave., 206-763-
2233 

KIMBALL SYSTEMS,Div. Litton Inds., 151 Cortlandt St., Belle
vi lie, N.J. 07109, Tel: 201-759-6500; V.p • & Gen'l. 
Sis. Mgr: D.O. O'Brien 

* KIMBERLEY diamond blades - Felker Mfg. Co. 
'* KIMCO antenna towers - Kline Iron & Steel ,Co. 
* KIMFOL polYcarbonate film - Schweitzer, Peter J. 
*KINAMATIC machines electric motors & generators - General 

Electric Company 
*KINATROL machines & controls - General Electric Go. 
*KINEFORM roll forming dies - MPB Corporation 
• KINELOGIC CORP., 873 S. Fair Oaks Ave., Pasadena, CaIH. 91105, 

Tel: 213 - 449-8707, TWX: 910·588·3287; Sis. Mgr: R. Majo 
........ FSC No. 17091 .................................. Pgs. 1748, 2160, 2161 

Ala Hunstville, Currie Aerospace Assocs., 2603 Artie 

Cal 

Colo 

St., 205-536-5650 
Pasadena, Kinelogic Corp., 813 S. Fair Oaks,Ave., 

213-449-8707 
Denver, Space Sys. Sis. & Eng., 280Columbine,303-

388-9225 
Conn GlastonburyJ' Instrument Reps, Inc., Box 165,203-

Fla 
633-0771 

Orlando, Currie Aerospace Assocs., 2907 McCoy 
Rd., 305-855-0843 

Mass Arlington, Instrument Reps., Inc., 1046 Massachu-

NM 

NY 

setts Ave., 617-646-1034 
Albuquerque, Space Systems Sis. & Eng., 1401 

ValenCia, S.E., 505-255-7058 
Lyon Falls, A & 0 DeVices, Inc., Box 365, 315-348-

6211 
Rochester, A & 0 DeVices, Inc., 830 Linden St., 

716-586-8033 
Ohio Dayton, Tower Engrg. Co., 280 Far Hills Ave., 513-

Tex 
298-1491 

Dallas', Space Systems Sis. & Eng., 8383 Stemmons 
Frwy., 214-631-1740 

Va Arlington, Dyna Rep, 5070 Lee Hwy., 703-536-5088 
KINETIC INSTR., Div. Nortek, Inc., 1072 Linwood St., BrooklYn, 

N.Y, 11208, Tel: 212-649-8800; Sis. Mgr: H. Maslin 
..... FSC No. 11831 

* Trade Name--See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES .•• 

KINETICS CORP. OF CALIFORNIA, Teledyne Co., 410 S. Cedros 
Ave., Solana Beach, Calif. 92075, Tel: 714-755-1181, 
TWX: 714-277-3190; Mktg. Mgr: L.R. Lingenfelter 
...... FSC No. 06928 

KINETRON CORP., 1416 Roller Rd., Asbury Pk., N.,J. 07712, 
Tel: 201-776-9595; Sis. Mgr: V.H. Triwedi 

- - - - - - - -Advertiserrient- - - - - - - -
CUSTOM FABRICATED ENCLOSURES 

for 
Filters - Transformers - Delays Lines 
Relays - Capacitors - Related Networks 

including 
Standard MI L-T -27B transformer cases, sizes 
AF-OA (Deep Drawn and Fabricated). 

Chassis - MU-Metal Shields - Brackets
Weld Studs 

*KING integrated gyros - Singer-General PreCiSion, Inc. 
KING LABS., INC., 127 Solar St., Syracuse, N.Y. 13204, Tel: 315-

471-8123; Sis. Mgr: W.R. MacLeod 
KING RADIO CORP .,INC.,400 N.Rogers Rd., Olathe, Kans. 66061, 

Tel: 913-782-0400; Sis. Mgr: B.L. Glover 
KINGMANN-WHITE, INC" 653 S. Melrose St., Placentia, Calif. 

92670, Tel: 714-528-2111; Sis. Mgr: J.M. Quirk 
• KINGS ELCTRNS. CO., INC., 40 Marbledale Rd., Tickahoe, N. Y. 

10707, Tel: (914) SW 3-5000, TWX: 710-562-0110; 51 •. Mgr: 
E. Corcoran ........ FSC No. 91836 .............................. Pgs. 914, 915 

Ariz Phoenix, B. Schlecht, 305 E. Indian School Rd., 

Cal 
(602) AM 4-4761 

Daly City, R. Del Bucchia & Assoc., 30 Hi IIcrest 
Dr., (415) PL 6-8414 

Huntington Pk., AA Dowers Co., 2918 E. Florence 
Ave., (213) L U 2-5105 

Colo Denver, Hytronic Meas., 1295 S. Bannock St., Tel: 

Fla 

III 

733-3701 
St. Petersburg, Massey Assocs., Box 13577, 813-

527-5861 
Chicago, D. Dolin Sis. Co., 3553 W. Peterson Ave., 

(312) JU 8-3738 
Iowa Cedar Rapids, Thomas & Modrcin Assoc., Inc" 

1605 K Ave., N.E., EM 2-7825 
Kans Shawnee MiSSion, Thomas & Modrcin Assoc., Inc., 

Md 
5450 Buena Vista Dr., (913) HE 2-2131 

Towson, J. Dougherty Sis. Co., 320 Hillen Rd., 
YA 3-0431 

Mass Wellesley Hills, M. Scott Co., Inc., 336 Washing-

Mo 

NY 

ton St., 617-235-0102 
Hazelwood, Thomas & Modrcin Assoc., Inc., 47 

Village Sq., 314-838-6446 
E. Syracuse, Savco, Inc., 124 Kinne Rd., (315) GI 6-

4927 
Massapequa, J.F. Coughlin Assoc., Box 281, (516) 

PY 9-7743 
Ohio Cincinnati, Gallagher Co., 15 Ritchie Ave., (513) 

PO 1-1288 
Tex Dallas, Braden Engrg" 2646 Andjon Ur., {Z14) 

FL 2-4626 
Wash Seattie, R.K. Squibb, Inc., 655 N.E. Northlake PI., 

(206) ME 2-2450 
KINGSLEY MACHINE CO" Aero-Space Div., 850 Cahuenga Blvd.

EEM, Hollywood, Calif. 90038, Tel: 213-469-7243; 
Y.P. SIs: J.M BuU ....... FSC No. 83056 

* KINGSPLICE slash connector machine- General Staple Co. 
KINNEY VACUUM CO.,3529 Washington St., Boston, Mass.02130, 

Tel: 617-522-7100, TWX: 710-348-0873; Sis. Mgr: 
W.R. Stern ..... FSC No. 33781 

*KINOPTIK lenses, collimator - Heitz, Karl,lnc. 
• KINTRON CO., 29 S. Pasadena Ave., Pasadena, Calif. 91101, 

Tel: 213 - 449-8707, TWX: 910-588-3754; Sis. Mgr: W. Mead 
........ FSC No. 17091 ............................................................ Pg. 1748 

KIRCHBERGER, M. & CO., INC., 250 Humphrey St., Englewood, 
N.J., Tel: 201-568-4555; Sis. Mgr: T.H. Church 

KIRK & BLUM MFG. CO.,3120 Forrer St.,Cincinnati, Ohio 45209, 
Tel: 513-351-1400; Sis. Mgr: EA Vogel 

KIRKHILL ,RUBBER C·o., 300 E. Cypress St., Brea, Calif. 92621, 
Tel: 714-529-4901, TWX: 910-596-1213; Y.P. SIs: 
D. Reid ..... FSC No. 95345 

KIRKLAND, H.R. CO.,8 King St., Morristown, N.J. 07960, Tel: 201 
538-2777; Sis. Mgr: BA Kirkland 

*KISTlER accelerometer - United Control Corp. 
KISTLER INSTR. CORP .,8967 Sheridan Dr .,Clarence, N.Y .14031, 

Tel: 716-634-6600, TWX: 710-523-1880; Sis. Mgr: 
J.E. Raab 

*KLEEN-SWEEP record brush - Duoto"e Company 
*KLEENFLO air filter - North American Rockwell Corporation 
KLEIN, MATHIAS & SONS, INC., 7200 McCormick Rd., Chicago, 

III., Tel: Ol2J JU 8-6820; Sis. Mgr: C.F. Castino 
KLENK CHEMICAL CORP., 31140 Fraser Dr., Fraser, Mich. 

48026, Tel: 313-294-6626; Sis. Mgr: J.M. Guenther 
KLiNCHER LOCKNUT CORP., 2153 Hillside Ave., Indianapolis, 

Ind. 46218, Tel:317-925-2301; Sis. Mgr: I.,J. Dienhart 
..... FSC No. 85639 

KLINE IRON & STEEl CO., INC., P.O. Box lOn, Columbia, :i.C. 
29202, Tel: (803) AL4-0301; Sis. Mgr:J.R. Trotter 

KLING METAL SPINNING & STAMPING CORPr:, 247 Centre St., 
New York, N.Y., Tel: 212-226-5580; Sis. Mgr: S. 
Gross 

*KlIP-SEL surge protector - International Rectifier * KLIPLOK fuse & test clamps - Trico Fuse Mfg. Co. 
KLIPSCH & ASSOCS., INC., Box 280, Hope, Ark. 71801, Tel: 

501-777-6751; Sis. Mgr: R.L. Moers 
*KLlXON electrical/electronic/solid state controls - Texas 

Instruments, Inc. 
KLYSTRONICS, INC., Mid Monmouth Industrial Pk., Box 534, 

Eatontown, N.J. 07724, Sis. Mgr: J.F. BozzeHi 
KNAPTON ASSOCS., 11 Mulberry St., Nashua, N.H. 03060, Tel: 

603-883-7702; 515. Mgr: P .• N. Street 
KNOPP, INC.,.1307 66th St., Oakland, Calif. 94608, Tel: 415-653-

1661; Sis. Mgr: H. Muller . 
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· .. including Federal Supply Codes (FSC) where available 

KNOWLE, ELCTRNS.,INC., 3100 N. Mannheim Rd., Franklin Pk. 
111.60131, Tel: 312-455-3600 

• KNOX ELCTRNS., INC., P.O. Box 6{84, Leawood, Kans. 66206, 
Tel: (913) MI 9·5275; Pres: R. M. Knox ........ FSC No. 28286 ...... .. 
...................................................................................... Pgs. 1298, 1299 

Cal Hollywood, Westai ronics, Inc •. / 1800 N. High land Ave., 
213-466-6201 

III Elmhurstt Scott Assocs., bbJ Fairview Ave., 312-
279-5681 

Ind Ft. Wayne, W.O. McBride,3920 Nokomis Rd., 219-
747-9800 

Mass Braintree, Bordewieck Engrg, Sis. Co., 221 Grove 
St., 617-843-0845 

NY Larchmont, O.F. Masin, Inc., 140 Boston Post Rd., 
914-834-7500 

Ohio Dayton, C & D Assocs., 47 Whipp Rd., 513-434-3030 
Pa Paoli, Reese Engrg. Sis. Co., Box600,215-644-8717 
Tex Richardson, Applied Engrg. Sis., First Bank& Trust 

Bldg., 214-231-1322 
* KODACEL plastic film & sheet- Eastman Chemical Prods. 
KOH-I-NOOR, INC., 100 North St., Bloomsbury, N.J. 08804, Tel: 

201-479-4124, TWX: 201-390-2626 
*KOIL-KLIP solder less connector - Electraid, Inc. 
• KOKUSAI ELEC. CO., LTD., 9, Nishikubo-Sakuragawa-cho, 

Minato·ku, Tokyo, Japan, Tel: Tokyo (503) 2211 .............. Pg. 130( 
KOLE ENTERPRISES, INC.,P .0.Box 152, Biscayne Annex, Miami, 

Fla. 33152, Tel: 305-633-9023; 515. Mgr: B. Cole 
KOLLMORGEN COLOR SYSTEMS, Uiv. Kollmorgen Corp., b7 

Mechanic St./ Attleboro, Mass., Tel: 617-222-38801 

TWX: 710-346-0567; Exec. to.P: C. Harris 
KOLLSMAN INSTR. CORP., 575 Underhill Blvd., Syosset, N.Y. 

11791, Tel: 516-921-4300, TWX: 212-672-1224; 515. 
Mgr: H.W. Lamont 

KOLLSMAN MOTOR CORP., Mill St., Dublin, Pa.18917, Tel: 215-
249-3561, TWX: 510-665-9584; Sls_ Mgr: R.F. 
Rochow " ... FSC No. 07250 

KOLTON ELECTRIC MFG. CO., 123 New Jersey R.R. Ave., 
Newark, N.J., Tel: (20]) MI 2-4622; Sis. Mgr: H 
Kolton "M' FSC No. 75392 

KOMAK, INC., 9th & Ontario Sts., Philadelphia, Pa. 19140, Tel: 
(215) BA 6-0770; Sis. Mgr: W.M. Auchenbach 

* KONKRETE-KORE masonry drills- Tilden Tool Mfg. Co., Inc. 
*KOOL KLAMPS tube clamps, heat dissipating transistors -

Birtcher Corp. 
*KOO L T AINERS diode heat dissipati ng retainers - Bi rtcher C~rp. 
KOOL TRONIC FAN CO., P.O. Box 504, Princeton, N.J. 08540, 

Tel: 609-799-1466; Sis. Mgr: p.J. Paulucci ..... 
FSC No. 06223 

KOONTZ-WAGNER ELEC. CO., INC .. 516 N. Michigan St., South 
Bend, Ind. 46601, Tel: 219-232-2051; 515_ Mgr: C.H. 
Bill ..... FSC No. 02250 

KOPP GLASS, INC., P.O. Box 8255, Swissvale, Pittsburgh, Pa. 
15218, Tel: 412-271-0190; Sis. Mgr: W.A. Provost 
..... FSC No. 75393 

KOPPERS CO., INC., Koppers Bldg., Pittsburgh, Pa_ 15219, 
Tel: 412-391-3300 

*KORAD Ii 1m - Rohm & Hass Co. 
KORAD Department, Electronics Div'l Union Carbide Corp., 25Z0 

Colorado Ave., Santa Monica, Calif. 90406, Tel:213-
393-6737, TWX: 213-879-0556 

*KOROSEAL all plastic products - B. F. Goodrich Industrial 
KORRY MFG. CO., 223-8th Ave., N., Seattle, Wash. 98109, Tel: 

206-624-4066, TWX: 910-444-2295; 515. Mgr: J.A. 
Hevly ..... FSC No. 81590 

KOSS ELCTRNS., INC., 2227 North 31st St., Milwaukee, Wisc. 
53208, Tel: 414-444-9442; 515. Mgr: G. Cornehls 

* KOSTKUTTER gouging rods-Airco Speer Carbon Prods. 
*KOTE-ALUME brass finish - American Nickeloid Co. 
* KOTOKAST expo molded parts- Minnesota Rubber Co. 
*KOVAR sealing alloy - Westinghouse Electric Corp. 
KRAEUTER & CO" INC., 332 S. Michigan Ave., Chicago, III. 
KRAUTKRAMER ULTRASONICS, INC., 1 Research Or .,Stratford, 

Conn. 06497, Tel: 203-335-2504; Asst. 515. Mgr: 
A. Rutz, Jr. 

KRECKMAN, HERB CO., Cresco, Pa. 18326, Tel: 717-595-2212; 
515. Mgr: H. Kreckman .... FSC No. 12245 

- - - - - - ~ ~Advertisement- - - - ~ - - -
Kreco communications antennas are -in wide 
use for police, taxi, fi re and bUSiness two way 
radio systems. These antennas offered in 
aluminum or brass construction are efficient 
and sturdy. We invite your inquiry for your 
special requirements. 

• KULKA ELEC. CORP_, Dept. E., P.O. Box 149, Mt. Vernon, N_ Y_ 
10551, Tel: 914 - 664-4024, TWX: 710-562-0104; Sis. Mgr: 
J. D. Murphy ........ F5C No. 75382 ........................................ Pg. 917 

Ala Huntsville, Murphy & Cota, Inc., 904 Bob Wallace 
Ave., 105-536-9121 

Ariz Phoenix, Sheller-Kahn Co., Box 1587, (602) AL 8-
7893 

Cal Los Angeles, E.E. Strassner Co" 3121 Los Feliz 
Blvd., 213-666-1511 

San Cariosl Lebell - Warren Assoc., 605 Old Country 
Rd., 415-593-7688 

Colo Denver, Koether - Cox Co., 1327 S.lnca St., 303-733-
5561 

Conn Waterbury, Coakley, Boyd & Abbett, 6 Gaywood Dr., 
203-756-8766 

Fla Orlando, Murphy & Cota, Inc., 712 W. Vassar Ave., 
305-424-2167 

Ga Atlanta, Murphy & Cota, Inc.,586Armour Cir., N.E., 
404-876-3020 

III Chicago, RA Hanke Co., 2660 N. Clybourn Ave., 312-
528-5800 

Ind Ft. Wayne, B.F. Homsher Co.,418 E.Berry St., 219-
432-1164 

Kans Overland Pk., Lowell - Kangas Assocs., Box 4116, 
(913) TU 8-3200 

La Metairie, J.F. McKinney Sis. Co" 2012 Condon Ave., 

Md 
504-887-1723 

Hyattsville, L.D. Lowery, Inc., 6200 Annapolis Rd., 
301-773-4977 

Mass Needham, Coakley Boyd & Abbett, Box 248, 617-444-
5470 

Mich Ferndale, Shaleo, Inc., 23529 Woodward Ave., 313-
547-417l 

Minn St. Paul, R.G. Ragon, Inc., 1136 W. Larpenteur Ave., 

Mo 

NJ 

NY 

NC 

612-488-6634 
St. Louis, Lowell - Kangas Assocs., Box 26, Creve 

Coeur Sta., <3(4) MI 7-1111 
S. Orange, Simberkoff 515., Inc., 71 Valley St., 201-

763-7900 
DeWitt, F .W. Taylor Co., Inc., 4455 E. Genessee 

St., (315) GI 6-0422 
Winston-Salem, Murphy & Cota, Inc., 1106 Burke St., 

919-724-0750 
Ohio Dayton, N. Bear Corp., 1563 E. Dorothy La.,513-299-

3566 
W. Richfield, N. Bear Corp., 3435 Streetboro Rd., 

216-659-3331 
Okla Tulsa, J,F. McKinney 515. Co., Box 3958, 918-622-

Ore 

Pa 

Tex 

2967 
Portland, Earl & Brown Co., Inc., Box 25408, 503-

292-9145 
Broomall, L.D. Lowery, Inc., 2801 Westchester 

Pike, (215) EL 6-5300 
Pittsburgh, Trymac Assoc., 201 Penn Center Blvd., 

412-823-8400 
Bellaire, J.F. McKinney Sis. Cot., 5458 Edith St., 

713-665-3653 
Dallas, J.F. McKinney 515. Co., 1303 Chemical St., 

214-631-9450 
Wash Seattle, Earl & Brown Co., 422 1st St., W.,206-

284-1121 
Wise Milwaukee, A.J. Gaertner &Assocs.,206 W.Highland 

Ave., (414) BR 3-6162 
FOR: Can, Ajaxt Ont., Munro Elctrn. Camps., Box 147, 

416-942-2191 
• KURMAN INSTRS. CORP., 15 Burke La., Syosset, N. Y. 11791, 

Tel: 516 - 921-7550 .... .. ............ Pgs. 2279-2281 
Cal Hawthorne. Westec Elctrns .. Inc .. 141251nqlewood 

Fla 

III 

Ave .• 213-679-0438 
Los Altos, Westec Elctrns., Inc., 110 First St., 

415-948-8880 
Winter Park, Young & Lawrence' Assocs., 601 N. 

New York Ave .. 305-647-6929 
Hinsdale, J_O. Allyn Co .. 419 S. Bruner, 312-325-

0495 
Kans Overland Pk .. Penzner Assocs .. lnc .. Box6264.(913) 

DU 1-0004 
Md PikeSVille, A. Wetterhahn Co" Box 5929, 301-484-

6376 
Mass Waltham, R.J.C. Assocs., 600 Main St., 617-899-

5858 
Mich LanSing, Product 515.,220 AlbertAve., 517-351-9180 
Mo St. LOlliS, Penzner Assocs., Inc., Box 1912, Beech-

told Sta., 014) FL 1-1547 
NJ Oaklyn, A. Wetterhahn Co., 201 Cuthbert Blvd.,609-

858-3003 * KRECO communications antennas,",: Kreckman, Herb Co. NY Neoonsit. Aa Douglas CorD .• 22 Beach 145 St., 212~ 
• KRE5SILK PRODS., INC., 420 Saw Mill River Rd., Elmsford, N. Y. 474-6000 

10523, Tel: 914 - 592-5010; Sis. Mgr: J. Slater ............ Pg. 2152 • Rochester. R.P _ Kennedy Co., 39 Saginaw Dr .. 716-
Cal Monterey Park, 525 Monterey Pass Rd., 213-283- 271-6322 

3791 Ohio Davton. Midwest Mkta. Assocs .• 136 Lakeview Dr .. 
III Des Plaines, 2434 Dempster St., 312-299-1051 513-433-2511 
Mass Westwood, L.W. Smith Co .. Box 267, 617-762-4539 Okla Tulsa. G.V. Peck Coo. Box 15671. (918) LU 5-5853 
Minn MinneapoliS, Xylem Co .. 322 S. Fourth St., 612- Tex Dallas, G.V. Peck, 210 Casa Linda Plaza, (214) DA 

335-5205 8-3511 
*KRIMPTITE solderless terminals & connectors - Waldom "Houston. G_V. Peck Coo. 5757 Bellaire Blvd .• (1l3) 
KRISS ELCTRNS., INC., 169 Lake St., Upper Saddle River, N.J. MO 4-1435 

07454; Tel: 201-327-8185; Sis. Mgr: C.J. Kriss Wash Seattle, Westec Eletrns., Inc., Box 66521, Burien 
* KRISTEL cathode ray tubes- Kriss Elctrns., Inc. Brch .. (206) CH 3-7070 
KROHN-HITE CORP" 580 Massachusetts Ave., Cambridge, Mass., EXP: NY. New York, Terminal RadiO Int'I., Ltd., 3 West 

Tel: 617-491-3211, TWX: 710-320-6583; Sis. Mgr: 6151.. (212) CI 6-2133 
R. Haddad KURZ-KASCH, INC., 1421 S. Broadway, Dayton, Ohi.o 45401, Tel: 

KRUSE-STORKE ELCTRNS., 790 Hemmeter La., Mt. View, Calif. 513-223-8161; Pres: R.L. Davidson ..... FSC 75376 
94040, Tel: 415-967-2299; 515. Mgr: G.E Hackley *KWIK-KALL inter-comm. - Loge Electronics 

* KUHLMANN milling machines- Wilkens, Alvin Fr., Inc. *KWIK-WAY water applied decal - Meyercord Co. 
KULICKE & SOFFA INDS., INC., 135 Commerce Dr., Ft. Wash- KWIKSET POWDERED METAL PRODS., Kwikset Div., Emhart 

ington, Pa. 19034; Pres: F.W. Kulicke, Jr. Corp., 516 E. Santa Ana St., Anaheim, Calif. 92803, 
KULITE SEMICONDUCTOR PRODS., INC" 1030 Hoyt Ave., Tel: 714-535-8111; Sis. Mgr: J. Mikitka 

Ridgefield, N.J. 07657, Tel: 201-945-3000; 51 s. Mgr: KYBE CORP., 132 Calvary St., Waltham, Mass., Tel: 617-899-0012 
____ .A •• D ••• K.u.rt.' _____________ •• *KYDEX alloy sheet - Rohm & Haas Co. 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASTER 

KNO·LTV 

*KYLOSPHERE spherical bearings -Industrial Tectonics Inc_ 
KYODO ELCTRN. LABS., ICN., 5153 Kamitsuruma, Sagamihara-

. shi, Kanagawa-ken, Japan, Tel: O~27-22-b7Jl 
* KYREAD mag. tape developer - Kyros Corp. 
KYROS CORP., P.O. Box 406, Madison, Wisc., Tel: 608-238-3587; 

515. Mgr: E. Cox 
LA.B. CORP., Div. Redford Corp., 981 Onondaga St., Skaneateles, 

N.Y. 13152, Tel: (315) OV 5-5781; Sis. Mgr: J.T. 
Hubbard ..... FSC No. 34532 

, 

• LAD ELECTRO-SYSTEMS, INC., 7 Commercial St., Hicksville, N. Y. 
1801, Tel: 516 - 822-1420; V.P. W. D. McNally .............. Pg. 1677 

Cal Van Nuys, Penwarden Assocs., Inc., 14547 Titus 
St., 213-782-4920 

Conn Hamden, J F Kerrigan & Co., Box 5385,203-288-

Md 

NY 

2200 
Crownsville, Tomco Sis. Ca., Long Paint on the 

Severn, 301-849-2401 
Huntington, CDB Enterprises, Inc., 675 W. Jericho 

Tpke., (516) MY 2-5200 
EXP: NY, Hicksville, EMEC, Inc., 55 E. Old Country Rd., 

516-931-3700 
* LD-400 damping material- Lord Mfg. Co. 
* LDS-500 damping material- Lord Mfg. Co. 
• LEL, Div. Varian Assocs., Akron St., Copiague, N. Y. 11726, Tel: 

(516) AM 4-2200, TWX: 510-224-6692 ............. Pgs. 1679-1682 
Ariz Scottsdale,71 Third Ave., W., Tel: 947-5461 
Cal La Jolla, 7760 Fay Ave., Tel: 454-2567 

Fla 
Ga 
III 
Mass 
NJ 

Los Altos, 4940 EI Camino Real, Tel: 968-7630 
Palo Alto, 611 Hansen Way, Tel: 326-4000 
Santa Monica, 2901 Wilshire Blvd., Tel: 828-5588 
Tampa, 314 S. Missouri, Tel: 446-8513 
Atlanta, 3110 Maple Dr., Tel: 261-4572 
Park Ridge, 205 W. Touhy Ave., Tel: 825-6686 
Waltham, 4UU Wyman st., lei: ~~1-4JbU 
Cherry Hill, 1500 Kings Hwy., Tel: 428-6800 
Springfield, N. 25 Rte. 22, Tel: 376-6600 

NM Albuquerque, 9000 Menaul Blvd.,N.E., Tel: 296-1248 
NY Melville, 900 Walt Whitman Rd., rei: J4~-J422 
" Syracuse, 113 Twin Oaks Dr., Tel: 437-2568 
Ohio Dayton, 10 Southmoor Cir., Tel: 298-7318 
Tex Richardson, 811 S. Central Pkwy., Tel: 235-2385 
Va Alexandria, 714 Church St., Tel: 549-8205 

LEM INSTR. CORP .,20 Sarah Dr., Farmingdale, N.Y. 11735, Tel: 
516-293-7240; Sis. Mgr: F. Lowell 

LFE ELCTRNS. Div. Laboratory for Elctrns., Inc" Instr_ Oiv., 
1075 Commonwealth Ave., Boston, Mass. 02115 

* LGH leads & receptacles -AMP, Inc. 
*LGH high voltage lead - Amp Inc. 
LGM ELCTRNS., INC., 4304 La Branch St., Houston, Tex. 77004, 

Tel: 713-524-8383 
L & L MFG. CO., 166 Conchester Rd., Twin Oaks, Pa., Tel: (215) 

HU 5-6334; 515. Mgr: S. Lewicki 
* LM spot welders - Price & Rutzebeck 
LMB HEEGER, INC., 729 Ceres Ave., Los Angeles, Calif. 90021, 

Tel: 213-627-9310; 515. Mgr: O.L. Heeger 
LP ASSOCS., INC., 11830 W. Pica Blvd., Los Angeles, Calif. 

90064, Tel: 213-471-2762; 515. Mgr: L. Pincus 
..... FSC No. 17865 

L & R MFG. CO., 577 Elm St., Kearny, N.J. 07032, Tel: 201-991-
5330; 515. Mgr: S.L. Goldfarb 

*LQ valves - Lunkenheimer Co. 
• LTE - See Lansdale Transistor & Electronics 
LTV ELECTROSYSTEMS, INC., Garland Div., P.O. Box 6118, 

Dallas, Tex. 75222, Tel: (214) BR 6-7111, TWX: 
214-276-8576; Mgr. Mkt. Plan: D. Dirks 

• LTV ELECTROSYSTEMS, INC_, Memcor Di •. , Components Opera
tion, 1320 Flaxmill Rd., Huntington, Ind. 46750, Mktg. Mgr: 
T. Ure ...................................................................... Pgs. 2406, 2407 

Ala Huntsville, Murphy &. Cota, 904 !lob Wallace Ave., 

Cal 

Colo 

Fla 

Ga 

III 
Ind 

Iowa 

Kans 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 
NY 

NC 

205-539-8476 
Los Angeles, W.J. Barron Co., 1406 S. Grand Ave., 

213-748-6191 
San Carlos, D.H. Ross & Co., 534 EI Camino Real, 

415-591-4411 
Denver, Gossard & Assocs., 12159 W. Dakota Dr., 

303-985-0602 
Maitland, Geartner Assocs., I nc.,2101 Mohawk T rai I, 

305-647-4000 
Miami Beach, Geartner Assocs., Inc., 350 Lincoln 

Rd., 305-531-0200 
Atlanta, Murphy & Cota, 586Armour Cir _, N.E.,404-

875-2525 
Niles, W.J. Griffin, 8135 W. Davis St., 312-384-2646 
Angola l Electronic 515. Association, Box 207, 219-

665-6329 
Marion, Thomas-Modrcin Assocs., Inc., 819 17th 

Ave_, 319-371-6261 
Shawnee Mission. Thomas-Modrtin Assocs., Inc., 

5450 Buena Vi sta Dr., 913-432-2131 
Baltimore, Brothers & Conneen Assocs.,4391 Crest 

heights Rd., 301-48b-6127 
Baltimore, Brothers& Conneen Assocs.,1620 Myamby 

Rd., 301-823-5063 
Baltimore, Brothers & Conneen Assocs., 6302 Lin~ 

coin Ave_, 301-764-7189 
Randolph, Oscar H. Marks, 16 Vine St .. 617-963-

8464 
DetrOit, J.M. Thorpe Co., 640 Hidden La., 313-884-

4360 
St. Paul, H.A. Cullen Assocs., 1595 Selby Ave. / 612-

646-7371 
Hazelwood, Thomas·Modrcin Assocs., Inc., 47 

I(illage Sa., 314-838-6446 
Union, H.O. Strand, 397 Chestnut St., 201-687-8484 
Fayetteville, M.P. Andrews, Inc .. , 319 Matt Rd., 

315-637-3144 
Pittsford, M.P. Andrews, Inc., Box 26, 716-586-6159 
Greensboro, Murphy & Cota, Box 6365, 919-l88-1923 
Winston-Salemi Murphy &. Cota, 1106 Burke ::it., 919-

724-0750 

3053 
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Ohio Cleveland, R.G. Sidnell & Co., Inc., 14701 Detroit 

Pa 

Tex 
Wash 
FOR: 

Ave., 216-221-1313 
Dayton, R.G. Sidnell & Co., Inc., 3300 S. Dixie Dr., 

513-293c1194 
Flourtown, Brothers & C'ooneen Assocs., 24 High

land Ave., 215-233-3684 
Springfield, Brothers & Conneen Assocs., 131 Harned 

Kd., l15-54J-B641 
Addison, Parvin Sales Co., Box 307,(214) EM 3-6822 
Seattle, J.J. Backer, 221 W. Galer St.,206-283.6470 
Can, Tor,onto, Ont., A.I.R. Armstrong &. Go., 700 

Weston Rd" 416-767-9876 
*LVA diodes - TRW Semiconductors Inc. 
* LA-CO fluxes & sealing compounds- Lake Chemical Co, 

• LA MARCHE MFG. CO., 102 Bradrock Dr., Des Plaines, III. 60018, 
Tel: 312·299·1188 .............................................. Pgs. 1970, 1971 

Ark EI Dorado, L. Byrne, 632 Champagnalle Rd., 150ll 

Cal 
UN 3-9435 

EI Cerrito,B. Saletta, 10567 San Pablo Ave., 415-
527-0557 

Encillo, R.J. Meyers, 16024 Ventura Blvd.,213-981-
6552 

Colo Denver, J. Raney, 4068 E.lliff Ave., 303-757-7623 
Fla Ft. Lauderdale, R. Rinehart, 1332 Guava Isle, 305-

Ga 
III 
Ind 

Md 

525-7009 
Atlanta, H.P. Whitehead, Box 28662,404-252-5977 
Skokie, W. Conrardy, 4821 Main St., 312-679-1424 
Indianapolis, K .. Schneider, 1407 N.lllinois St.,317-

631-4D6 
Annapolis,. P .J. Martini, '778 Fairview Ave., 301-

267-7462 
Mass Dover, E. Hubert, Box 21, 617-235-6815 

Melrose, W. Doggett,159Warwick Rd.,6!1-665-7404 
Mich Detroit, R. Smith, 18038 Mack Ave.,3D-886-J930 

Grand Rapids, J.M. Perry, 2339 Oakwood Dr., 5.E., 
616-949-0271 

Minn ExcelSior, T.H. Ayre, Jr., Box F,612-474-5273 
Mo Kansas City, t:,V. Uunn, 11 1:.. Gregory t:SIVd., (lHb) 

Neb 

NJ 
NM 

NY 

NC 

HI 4~621l 
Kirkwood, H.B. leppenfeld, Box 3763, 314-822-2333 
Omaha, J. Greshake, 5064 Arcadia Ave., 402-457-

5211 
Collingswood, J. Wright, 15 MapleLa.,609-858-4887 
Albuquerque, R. Black,1025Hermosa,S.E.,505-265-

0144 
Buffalo, W. Stamp,127 ::i. LOng !:It., llb-oJ'I-Li:::4U 
Uniondale, A.F. Crowe, 783 Henry :;t.,516-485-l6l< 
Raleigh, M. Constantino, 2317 McMullan Cir., 919-

828-8669 
Ohio Columbus, A.N. Ulrich, 1565 Alum Creek Dr., 614-

253-2706 
Tallmadge, N. Montgomery, Box 333, 216-633-8091 

Okla Tulsa, R. Riddle, Box 7573, (918) RI 3-9851 
Ore Portland, G.L. Wright, 1233 Nortllwest 12th Ave., 

Tex 
503-233-7349 

Dallas, D.E. Cooper, 4914 Greellvi lie Ave., 214-368-
5881 

Houston, I:..~. Meyer, M.H NaVigatIOn, II lj) V'JA 
8-3463 

Wash Bellevue, A.B. McKaig, ,10843 Northeast 8th St., 
(206) G L 4-2485 

WVa Scott Depot, L. MorriS, Box. 103, 304-755-4401 
Wise Milwaukee, E.A. Dickinson, 3612 N. Green Bay 

Ave., 414-264-1080 
FOR: Can, Scarborough, Onto, B. Preston, Box 102, ::Ita. 

A,416-293-8716 
Can, Vancouver, B,C., Simson Maxwell Co., Ltd., 

1380 West 6th Ave., Tel: 736-5431 
.. W. Carrollton, p. NaVin, Box 221,513-434-2662 

LA ;OINTE m6~.~gl'lJ'CJ5~U:tM~~\i~,8k;~~~~1t~;;n., Tel: 
203-875-3351, TWX: 710-435-1663; Pres: J.H. 
Stillbach ..... FSC No. 36621 

LA ROSE, W.T. & ASSOCS., INC., P.O. Box F, Lansingburgh, 
Sta., Troy, N.Y. 12182, Tel: 518-237-6500; 515. 
Mgr: J.F. Trembley 

LA VElll MACHINE WORKS, INC., 4635 W. Lake St., Chicago, 
III. 60644, Tel: 312-378-1636; 515; Mgr: W. Baird 
..... FSC No. 87230 

LAB ELECTRO-ACOUSTIQUE, 5 Rue Jules-Parent, 92-Rueil, 
Malmaison, France, Tel: 967-2784; Pres: A. Lub 
szynski 

*LAB-LlNE transformers - James Electrollics Inc. 
LAB-LINE INSTRUMENTS, INC., Lab-Line Plaza, MelrosePark, 

111.60160, Tel: 312-345-7400 
* LAB-aN-WHEELS instrument carriers - Waber Elctrns., Inc. 
*LAB/SERVO teaching aid - Knapton Assocs. 

• LAB-TRONICS DIV., Rowe Inds., Inc., 6225 Benole Rd., Toledo, 
Ohio 43612, Tel: 419 ·729·3951, TWX: 810-442·1734; Sis. Mgl: 
T. L. Ricketts ........ FSC No. 82878 .......................... Pgs. 984, 985 

Cal Los Angeles, W.s. Harmon Co., 6118 Venice Blvd., 

III 

NJ 

NY 

213-937-1460 
Chicago, W.L. Wilson Co., 5938 W. Montrose Ave., 

312-282-5535 
Cherry Hill, Quality Comps., Box 586,609-428-6266 
Wayne, G.T. Assoc., Inc., Box 1233,201-839-0444 
LeVittown, G.T. Assoc., IIlC., Box 283,516"731-3449 
Pittsi~~;' L.G. Taggart Assocs., Box 304, 716-381-

------------------------, LABORATORY EQUIPMENT CORP., Lakeview & Hilltop Rd., St. 
Joseph, Mich. 49085, rei: 616-983-5533; Sis. Mgr: 
W.E. Stockwell 

* LABSTROBE stroboscope- Berkshire Labs. 
* LABTRONS pulse transformers - Berkshire Labs. 
*LACKON PROCESS marking - Sun Dial & Panel Corp. 
LAKA TOOL & STAMPING CO., INC., 62 Kinkel St., Westbury, 

N.Y. 11590, Tel: 516-334-4620; 515. Mgr: J. Laka 
* LAKE· solenoid valves- Laketown Mfg; Corp. 
LAKE CHEMICAL.CO.,250 N. WashtenawAve.,Chicago, 111.60612, 

Tel: 312-826-1700; Sis. Mgr: C. Kleiman 
LAKE MFG. CO., 909 King St., Oakland, Calif. 94606, 515. Mgr: 

W.E. Howe 
LAKETOWN MFG. CORP., Box 27A,RFD 1, Waconia, Minn. 55387, 

Tel: 612-442-4045; Sis. Mgr: N.S. Field 

• LAMBDA ELCTRNS. CORP., 515Bload Hollow Rd., Melville, N. Y. 
11746, Tel: (516) MY 4-4200, TWX: 510·224-6484; Sis. Mgr: 
J. Rivlin ........................................................ Pgs. 2015·2041, 2861 

Ariz Scottsdale, 7102 E. Oak St. 1il2, 602-945-1416 
Cal Los Altos, 4546 EI Camino Real, 415-941-3803 
.. N. Hollywood, 13425 Wyandotte St., 213-877-0041 
n San Jose, 4985 Rio Vista 
Fla Clearwater, 1770 Thames St., 813-446-6505 
III Schiller Pk., 4849 N. Scott St., 312-671-0182 
Ind Indianapolis, 7401 N. Central Ave., 317-631-9557 
Md Rockville, 1075R Rockville Pike, 301-424~2010 
Mass Lexingtoll, 49 Waltham St., 617-861-8585 
Minn Minneapolis, 612-332-6714 
NJ Old Bridge, 18 0 Cottonwood La. 
NY Beacon, 6 Crossway Rd. 
" Canandaigua,152 Howell St., 716-454-6770 
NC Charlotte, 2918 Hampton Ave., 704-372-7203 
Pa Norri stown, 215-272-7101 
T ex Dallas, 6950 Winchester, 214-348-8474 

Houston, 1823 Maux, 713-464-6554 
.. Richardson, 777 5, Central Expwy" 214-231-7121 
EXP: NY, Plainview, Terminal Dr., 516-681-8300 
FOR: Can, Montreal, Que., Kadionics, Ltd., 19J liraveline 

St" 514-7:J5-4SbS 
Can, Ottawa, Onto, Kadionics, Ltd., "370 Ll1urctlill 

Ave., 613-728-4624 
Can, Quebec, Que., Radionies., Ltd.,3062Chemindes 

Quarte BourgeoiS, 418-651-5046 
Can, T aronto, Ont., Radionics, Ltd./ 505 Eglinton 

Ave" W., 416-483-7191 
Can, Vancouver, B,C., Radionics Ltd., 2182West 12th 

Ave., 604-732-7317 
LAMINAIR, INC., 13226 Figueroa, Los Angeles, Calif. 90061, 

Te': 213-321-0545; 515. Mgr: B; Weiner 
LAMINATED FABRICATORS, 1145 San Mateo Ave., San Bruno., 

Calif., Tel: 415-583-5092; Sis. Mgr: H.L. Jacobs 
LAMINATED SHEET PRODS. CORP., 449 Neponset St., Box 370, 

Norwood, Mass. 02062, Tel: 617-762-3500; Sis. Mgr: 
R. McQuiggan 

LAMINATED SHIM CO., INC., 48 Union St., GlenbrOOk, Conn., 
Tel: 203-325-2631, TWX: 203-327-1184; V.P. & 
Gen'l. Sis. Mgr: M.E. Errico ..... FSC No. 75495 

* LAMINEX multilayer p.c.-Advanced Circuitry 
*LAMINOL laminates - American Nickeloid Co. 
* LAMITEX laminated plastics- Franklin Fibre-Lamitex Corp. 
*LAMP-JAX phone jacks - Switchcralt Inc. 
* LAMP LIGHTER converter - Permavolt Transformers, Inc. 
LAMPKIN LABS., INC.?erico Rd., Bradenton, Fla. 33505, Tel: 

813-746-4175; Sis. Mgr: D.A. Boyers 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

LANDAUER, R.s., JR. & CO., Science Rd., Glenwood Science Pk., 
Glenwood, III. 60425, Tel: 312-755-7000; Dir. 515: 
A.J. Kawate.s 

• LANDIS & GYR, INC.; 45 We.s! 45thSt, New YOlk, N. Y •• l0036, 
Tel: (212) JU 6-4644, TWX: 710·581·5888; Sis. Mgl: J. Malotta 
............... ; .................................................................................. Pg. 2153 

Cal Los Altos, Recht Assocs./ 900 N. San Antonio Rd., 
415-941-0336 

Los Angeles, P .F. Wiley Co., 1632 Silver lake Blvd., 
(213) NO 3-8028 

Colo Aurora, Bishop Enterprises, 126 Del Mar Cir.,303-
364-7361 

Conn -We Hartford1lnstrumenl DynamiCS, Inc.,345 N. Main 

Fla 

Haw 
III 

Md 

St., 203-233-5503 
Orlando, W.R. Lehmann Co., Box 20275, 305-841-

4901 
Honolulu, Berkley Engrg. & EquiP. Co., Box 3856 
Chicago, B. Anderson& Assocs.,5969 N. Elston Ave" 

312-774-8989 
Timonium, Billis 515. Co" 110 Gorsuch St., (301) CL 

2-0779 
Mass Wakefield, 'Instrument Dynamics, Inc., Wakefield 

Industrial Pk., 617-245-5100 
Mich Detroit/ L.H. Dickelman Co., 13331 Puritan Ave., 

313-273-0806 
Minn Minneapolis, B. Anderson & Assocs., 4660 West 77th 

NJ 

NY 

St., 612-922-7400 
Cherry Hill, BUlis 515. Co., 14 Galway La., (609) 

HA 8-3651 
Centerport, W.H. Goudy Assocs., Box 70,516-271-

8830 
Syracuse, Naylor Elec. Co.,. 1718 Erie Blvd., L, 

(315) GR 2-9183 
Ohio Cincinnati, J.H. Doerner Co., Inc., 4125 Hamilton 

Ave., (513) MU 1-7624 
Cleveland, L.H. Dickelman Co.,28829 Chagrin Blvd., 

216-831-1039 
Okla Tulsa, Southland Engrg. & Sis., Inc., 6740 South 66th 

Tex 
East Ave., (918) NA 2-4846 

Houston, Southland Engrg. & Sis., Inc., 5810 Schu
macher La., 713-782-4575 

Richardson, Southland Engrg. & Sis., Inc., 717 S. 
Central Expwy., (214) AD 1-2373 

LANE INDS., Electronics Div., 7254 Atoll Ave., N.,N. Hollywood, 
Calif., Tel: 213-877-7828; Sis. Mgr: F. Christian 

LANGEVIN, Div. Scientific Inds., Inc., 1801 E. Carnegie Ave., 
Santa P.na, Calif., Tel: 714-546-8830; 515. Mgr: 
M.R. Headrick 

*LANOLUBRIC wool lubricant - Houghton & Co. 
*LANSALOY prot'ective coatings - James B. Lansing Sound 
*LANSAPLAS protective coatings - James B. LanSing Sound Inc. 
LANSDALE MICROELECTRONICS, INC., Colmar, Pa. 18915 
• LANSDALE TRANSISTOR & ELECTRONICS, INC., Advance La. 

& Rte. 309, Colmar, Pa. 18915, Tel: 215·855·9002, TWX: 510· 
661-4932; Sis. Mgl: J. D. Dale ........................................ Pg. 2578 

Cal Los Angeles, L.J.G. Inds., 1720 Pontius Ave., 213-

III 

La 

472-8902 
Palo Alto, L.J.G.lnds., 201 Town & Country Village, 

415-327-8272 
Chicago, Brock &Cushman,lnc.,6261 W. Grand Ave" 

(12) CO 1-6313 
Metairie, M. 'White Engrg.,247 Phosphor Ave.,504-

833-3731 
Mass Needham,. Comp Rep Assocs.,lnc" 1116 Great Plain 

Ave., 710-325-6907 
Minn St. Paul, Countryman, Wagner & Behnen Co. / 1821 

• LAMPS, INC., 17000 S. Western Ave., Galdena, Calif. 90247, University Ave., 612-645-9151 
Tel: 213·323·7578 ............................................................ Pg. 1799 NJ Rivervale, LBS Assocs., 615 John St., 201-391-9400 

Cal ~os Altos, Shannon Assocs., One First St. Ohio Springfield, H. Stobbs, 2279 Seminole Dr., 513-255-
" San Diego, P.J. Hildebrand, 6132 Tarragona Dr. 4023 

S. EI Monte, J.N. Dupree Co., Inc., 1710 N. Potrero Tex Dallas, Manufacturers Mktg. Service, 10303 Carry 
Ave. Bac.k Cir., 214-357-6893 . 

Conn Farmington, R. Perron & Co.,lnc.,10 Briarwood Rd. n EI Paso, McNicol, Inc., 811 N. Estrella, (915) LO 

Fla 
III 
Ind 
Kans 
Md 
Mass 
Mich 
Minn 
NH 
NY 

Old Greenwich, Hoffman Engrg. Corp., 183-R Sound 5-8282 
Beach Ave. Wash Seattle, B. Hirsh Co., 4013 Leary Way, 206-783-3423 

Trumbull, R. Perron & Co., Inc., 36 Louis St. FOR: Can, Montreal, Que., EIp'ro . .[lctrn. Sis., Ltd" Box 
Madeira Beach, Tech-Rep Assocs" Inc., Box 8218 35, Youville Sta., 514-381-8331 
Chicago, Engineered Sis. Co., 4738 N. Harlem Ave. Can, Oakville, Ont.,W. Barroll,Box 127,416-845-2224 
Ft. Wayne, G. & H. Sis. Co., Box 2268 LANSING, JAMES B, SOUND, INC., 3249 Casitas Ave., Los Angeles, 
Wichita, Aviation Tech. Reps., 227 Ida Calif. 90039, Tel: 213-665-4101, TWX: 910-321-4317; 
Silver Spring, Ansell Engrg. Co., 816 Thayer Ave. Mktg. Oir: B. Rigney, Jr ...... FSC No. 90555 
Norwood, R. Perron & Co., Inc., 159 Morse *1 APIX hot ton insulator - HouQhton & Co. 
Detroit, G. & H. Sis. Co., 20250 Briarcliff LAPP INSULATOR CO.t INC., Radio Specialties Div., 350Sumner 
MinneapoliS, G.E. Arneson & Co., 4900 Viking Dr. St., LeRQY, N.Y. 14482, Tel: 716-967-6221, TWX: 
Manchester, R. Perron & Co., Inc" 19 Caron Rd. 716-967-2511; Sis. Mgr: S.P. Lapp .... FSC 75539 
FayetteVille, R.P. Kennedy Co., Inc., Box #56 LARK ELCTRNS., INC., 45 Walker St., New York, N.Y. lOOn, 
Hyde Park, R.P. KennedyCo.,lnc.,GreentreeDr.,N. Tel: 212-925-9060; 515. Mgr: J. Cole 

Ohio CinCinnati, G. & H. 515. Co., Box 37416 LARSEN IMPORTING CO., 140 Nassau St., New York, N.Y. 10038, 

Ore 
Pa 
Tex 
Wash 
FOR: 

Dayton, G. & H.Sls. Co., 137 Lakeview Dr. Tel: 212-233-2490; 515. Mgr: A. Gordon 
Novelty, G. & H. Sis. Co., 13690 Fox Hill Dr. LARSON AERO DEVELOPMENT, Box 135, Concord, Calif. 94522, 
Beaverton, Arneson Assocs., 200 N.E. Canyon Rd. Tel: 41S-228-7870i Pres: M.D. Larson 
Wayne, Emlen-Peterson Co., 34 West Ave. LARSON, CHARLES O. CO., P.O. Box "E", Sterling, 111.61081, 
Dallas, Scott Tech. 515" Box 30324 Tel: 815-625-0503; Pres: C.O. Larson 
Seattle, Arneson Assocs., 5950 6th Ave., S. LARSON INSTR. CO., INC., Greenbush Rd., Orangeburg, N.Y. 
Can, Montreal, Que., Kaytrollics Engrg.,5800 Monk- 10962, Tel: 914-359-3800; 515. Mgr: L.H. Larson 

land, Ste. 4 LASER TECHNOLOGY, INC., 10624 Ventura Blvd., N. HollYWOOd, 
LAMSON & SESSIONS CO., 5000 Tiedeman Rd., Cleveland, Ohio ' Calif. 91604, Tel: 213-763-7091; Sis. Mgr: H.B. 

44144, Tel: 216-267-5000; 515. Mgr: R.M. Casey McLaughlin 
LANCASTER GLASS CORP .. 220-226 W. Main St., Lancaster, * LASERTRON laser plasma tube - University Labs., Inc. 

Ohio 43130z Tel: 614-653-0311i Sis. MQr: B:C. LASH LABS •• 6152 Mission GorgE" Rd.; S~n njeaQi GC'i.!jf. 92120, 
Greenlee Tel: 714-283-2208; Sis. Mgr: I.J. Hutkin 

NC Winston-Salem, Dula Assoc., Inc., 3389 Nottingham LANCE ANTENNA CORP., 13001 Bradley Ave., Sylmar, Calif. * LASHCLAD laminates- Lash Labs. 
Rd., 919-723-4205 91342, Tel: 213-367-5941; Sis. Mgr: I.Silversmith *LASTEC wire saws, wire, polishing machines, sieve shakers 

*LAB-VOLT power suPP. and meters - Buck Engrg. Co., Inc. LANCE INDS., P.O. Box 4156, Sylmar, Calif. 91342, Tel: 213- Laser Technology, Inc. 
* LABEL-ALL tape embossing machine-Dennison Duramatic 367-1811; Sis. Mgr: I. Silversmith LATTIN RADIO LABS., 1431 Sweeney, Owensboro, Ky. 42301, 
* LABEL-MATE tape embossing machine-Dennisoll Duramatic *LANCER adj. freq. ac drive - Allis LouiS Co. Tel: 502-683-2868; Pres: W.J. Lattin ..... FSC 98843 
LABELON CORP., 10 Chapin St., Canandaigua, N;Y. 14424, Tel: * LANCER ac motor sPeed control-AlliS, Louis Co. LAVOIE LABS .. Div. Spedcor Elctrns., Matawan-Freehold Rd., 

315-394-6220; Sis. Mgr: R.O. Dill LANCER ELCTRNS. CORP., 1416 W. Main St., Norristown, Pa. Morganville, N.J. '07151, Tel: 201-591cI000; Pres: 
LABGEAR, L TD.,Cromwell Rd., Cambridge, Eng., Tel:Cambridge 19401, Tel: 215-275"3344; 515. Mgr: L. Cardy, Jr. J. Ross ..... FSC No. 35225 
__ ..... _.4.73.0.1., .51.s •• M.g.r.:.H •• W ••• W.o.o.lg.a.r _______ 1 *.LA;;...N.C.E.L;.;,O.K.t.er.m.i.na.l.s .-.A.m,;,p.'.nc ..... __________ 1 *LAVOLAIN ceramic prod¥cts - Star Porcelain Co. 

3054 • Trade Name- See Mfr. Listing eem/l969 



• •• including Federal Supply Codes (FSC) where available 

*LAYERLINE stripline microwave components - Elpac, Inc. 
* LE CARBONE brushes & contacts - Carbone Corp. 
* LE CARBONE-AD batteries - Carbone Corp. 
• LEACH CORP., Relay Div., 5915 Avalon Blvd., Los Angeles, Calif. 

90003, Tel: 213·232-8221, TWX: 21J.449·1253 ........ FSC No. 
35344 .......................................................................... Pgs. 2282·2285 

Ala Huntsville, Craft Assoc.Co.,Box 1053,205-837-0221 
Cal Los Angeles, Leach Corp., 9800 S. Sepulveda Blvd., 

213-776-3222 
San Jose, Leach Corp., 1291 Echo Valley Dr., 408-

269-6040 
San Mateo, Halbar Assoc., 118A West 36 Ave., 415-

349-4700 
Colo Denver, Brown Technical, Inc./ 130 S. Yarrow St./ 

303-237-4032 
Fla Maitland, Craft Assoc. Co., Box 986,305-645-2242 
Ga Atlanta, A.C. Craft & Assocs., 3151 MapleDr .,N.E., 

404-237-2282 
III Northfield, Torkelson Assoc., 540 W. Frontage Rd., 

312-446-9085 
Md Timonium, Billis 515. Co., 110 Gorsuch Rd., GOll 

C L 2-0779 
Mass Waltham, Leach Corp., 235 Bear Hill Rd., (617) 

TW 9-1930 
Minn Minneapolis, Torkelson Assocs" 4820 West 77th 

St .. 612-920-1046 
Mo Ferguson, Leach Corp., Box 10938, 314-524-2880 
NJ Cherry Hill, Billis Sis. Co" 14 Galway La., (609) 

HA 8-3651 
Ft. Lee, Leach Corp., 2500 Lemoine Ave., 201-461-

6550 
Ohio Dayton, Leach Corp., 5335 Far Hills Ave., 513-434-

8151 
Tex Dallas, Leach Corp., 2433 W. Northwest Hwy., 214-

352-9731 
Va Alexandria, Leach Corp" 201 Uncolnia Rd., 703-

751-9416 
Wash Seattle, Leach Corp., Rm. 201,S.AnnexBldg"Boeing 

Fld., (2061 RO 7-3660 
FOR: Can l Montreal, Que., Brian Engrg, Co., 2445 Duncan 

Rd., 514-735-1671 
LEADER INSTRS. CORP., 24-20 Jackson Ave., Long Island City, 

N.Y. 11101, Mktg. Mgr: J.E. Williams, Jr. 
*LEADTEX lead coated copper - Revere Copper & Brass, Inc. 
*LEAK speaker sys, - Ercolla Corp, 
*LEAK-PRUF acid core solder - Alpha Metals, Inc. 

*LEAK-TEC leak detector - American Gas & Chemicals Inc. 
LEAR SIEGLER, INC., 3171 S. Bundy Dr., Santa Monica, Calif. 

90406, Tel: 213-391-0666, TWX: 910-343-6463 
LEAR SIEGLER, INC., Cimron Div., 1152 Morena Blvd., San 

Diego, Calif. 92110 
LEAR SIEGLER, INC., Electronic Instrumentation Div., 714 N. 

Brookhurst St., Anaheim, Calif. 92803, Tel: 714-
774-1010, TWX: 910-591-1157 

LEAR SIEGLER, INC., Hokanson Div., 3333 W. Warner Ave., 
Santa Ana, Calif. 92104, Tel: 714-546-3060; Sis. 
Mgr: R.L. Kelly 

LEAR SIEGLER, INC., Instrument Div., 4141 Eastern Ave., S.E., 
Grand Rapids, Mich. 49508, Tel: 616-241-7000, 
TWX: 810-273-6929; 515. Mgr: L.F .Kremer; FSC 3535 

LEAR-SIEGLER, INC., Power Equip. Div., 17600 Broadway, 
Cleveland, Ohio 44137, Tel: 216-662-1000, TWX: 
810-422-2213; Sis. Mgr: J.P. B.arrett .... FSC 31435 

LEAR SIEGLER, INC., Romec Div., 241 S. Abbe Rd., Elyria, 
Ohio 44035, Tel: 216-323-3211, TWX: 216-322-7265; 
Sis. Mgr: D.C. Goodspeed ••••• FSC No. 51663 

*LEATHERLUBRIC tanners oils, greases - Houghton I>. Co. 
LEBOW ASSOCS., INC., 21820 Wyoming Ave., Oak Park, Mich. 

48237, Tel: 313-566-8622, TWX: 810-232-1510; Sis. 
Mgr: C.E. Storie ••••• FSC No. 22U92 

LECLANCHE SA., 48 Ave. De Grandson, Ch 1401-Yverdon, 
Switzerland 

LE CROY RESEARCH SYSTEMS CORP., 126 North Rte. 303, 
W. Nyack, N.Y. 10994 

'LECTRA-CLEAN cleaning & degreasing - CRC Chemicals 
*LECTRA-SHIELD protection against elect. failure - CRC Chem. 
LECTRO MAGNETlCS,INC.,6U56 W.Jetterson Blvd., Los Angeles, 

Calif. 90016, Tel: 213-870-9383; Sis. Mgr: F.J. 
Nichols ...... FSC No. 29098 

*LECTRO SPOT spot welders - Miller Electric Mfg., Co. 
* LECTROCELL mini. power supply - Lectrotech, Inc. 
LECTRODRYER DIV., McGraw-Edison Co., P.O. Box 4599, 

Pittsburgh, Pa. 15205, Tel: 412-471-8782; 515. Mgr: 
J.D. Boydston 

*LECTRODUCT shielded electrical raceways - Lectro Magnetics 
*LECTROFI LM capacitors - General Electric Co. 
• LECTRDHM, INC., Sub. Cook Elec., 5562 Northwest Hwy., Chi-

cago, III. 60630, Tel: 312·763·1700; Sis. Mgr: M. Forester ..... . 
............................ . ....................... Pgs. 2400·2403 

Ala Huntsville, Ridge Instrs. Co" 7220 Governors Dr., 
W .. 205-837-3211 

Cal Hawthorne, 0, Weaver & Assocs.,4350W, Broadway, 
213-679-3355 

Menlo Park, Frauman Assocs., Box 969,415-322-
8461 

Colo Denver, Robbins & Assocs., Box 20296,303-399-6618 
Fla Orlando, Ridge Instrs. Co., Inc., 2227 N. Seely Dr., 

305-293-4711 
Ga Atlanta, Ridge Instrs. Co., Inc., 3094 McCulley Dr., 

N.E .. 404-939-1554 
III Chicago, Rinaldi Sis. Co., 6319 N. Central, 312-

763-4848 
Iowa Cedar Rapids, ENSCO, 1026 3rd Ave., S.E .. 319-

366-1591 
Kans Praire Village, ENSCO, 7924 A State Line, 913-

649-4000 
Md Baltimore, Milan Assocs., 7215 York Rd., 301-825-

1120 
Mass Natick, Naton Assocs., 20 Strawberry Hill Rd' l 617-

235-1%6 

SEE PAGE 352 TO GET YOUR COpy OF THE RADlO·ELECTRONIC MASTER 

Mo St. Louis, EN5CO, 6717 Vernon Ave., 314-726-2233 
NJ Pitman, Colrud Co., 601 Ardmore Ave., 609-589-

5866 
NY New York, S. Justin Assoc., 544 West 27 St., (2121 

BR 9-8180 
Rochester, J A Gehrs Assoc., 410 N, Goodman St., 

716-473-2230 
Ohio Cleveland, D. Steffen & Assoc., 904 East 22nd St., 

216-261-5055 
Day tOil, D. Steffen & Assoc., 3130 Far Hills Ave'l 

51H93-3145 
Tenn Oak Ridge, Ridge Instr. Co., Inc., 140 E. DiviSion 

Rd., 615-483-1311 
Tex Dallas, T .M. Curtis Co., Inc., 5635 Yale Blvd., 

214-361-1666 
Wash Seattle, F.H. Haight Co., 3212 Eastlake Ave., E .. 

206-322-1818 
Wise Milwaukee, Star Engrg. Sis. Co .. 7328 W. Burdick 

Ave., 414-543-3469 
*LECTROMAGNETICS rf sheidling - L ectro Magnetics i Illc. 
*LECTR05HIELD shielded room & cabi.lets - Lectro Magnetics 
LECTROTECH, INC., 1221 W. Devon Ave., Chicago, 111.60626, 

Tel: 312-764-7005; Sis. Mgr: S. Grossman 
*LECTROVEI\H shielded air ventilators - Lectro Magnetics, Inc. 
• LEDEX DIV., Ledex, Inc., 126 Webster St., Dayton, Ohio, Tel: 

513·224-9891, TWX: 513·944-0286; Sis. Mgr: R. Schrivner ....... . 
FSC No. 81840 ..... . ............ Pgs. 1746, 1747,2579,2747 

Ariz Phoenix, Barnhill Assocs., 4900 E.lndian School 
Rd.,602-959-2115 

Cal Inglewood, Ledex, Inc., 1621Centinela,213-670-6112 
Pa 10 Alto, T estco, 941 Char leston Rd.,415-326-5320 

Colo Denver, Barnhill Assocs., 1170 S. Sheridan Blvd., 
. 303-934-5505 

Fla Clearwater, W ,B. Wimberly Co., 532 S. Ft. Harrison 
Ave., 813-446-7072 

Orlando, W.B. Wimberly Co .. 500 S. Osceola, 305-
425-3083 

III Lombard, Strain Sis. Co., 1028Cherry La .. 312-627-
7696 

Kans Prairie Village, Thunderbird Tech. Sis. & Servs., 
Inc., 4014-A West 95th St., 913-642-7220 

Wichita, Thunderbird Ter.h. Sis. & Servs.i Inc., 7707 
E. Osie, 316-684-3941 

Mass Lexington, K.C. Stevens & Co.,Box24,617-862-1812 
Mich Lathrup Village, R.C. Nordstrom & Co., Box32,313-

444-4417 
Minn Excelsior, Component Sis., Inc., Box 247, 612-474~ 

9100 
Minnetonka, T ,H. Ayre Assocs., 5509 Eden Prairie 

Rd., 612-2191 
Mo Hazelwood, Thunderbird Tech. Sis. & Servs.,lnc., 

400 Brookes Dr., 314-731-4343 
NJ Ridgefield, Ledex, Inc., 753 Bergen Blvd., 201-945-

1840 
NM Albuquerque, Barnhill Assocs' l 827 Pennsylvania, N. 

E .. 505-265-7766 
NY Liverpool, L. Garner, Box 56,315-652-7911 
NC Raleigh, A.B. Andrews Co., Box 2627, 919-833-5565 
Ohio Dayton, Dynel Co., Box 7, Centerville Br., 513-434-

6467 
Pa Philadelphia, V.S. Malta, Box 4007, 215-836-5122 
Tex Dallas, Thunderbird Tech. Sis. & Servs., Inc., 5526 

Dyer, 214-368-3064 
Wash Seattle, Testco, 219 Boeing Field, 206-762-8220 

LEE ELECTRIC, INC., 309-51st St., W. New York, N.J. 07U93, 
Tel: 201-866-3656; Sis. Mgr: D. Abramowitz 

LEE SPRING CO" Div. Leetronics, Inc"30 Main St., Brooklyn, 
N.Y. 11201 

LEECE-NEVILLE CO., 1374 East 51st St., Cleveland,Ohi044103, 
Tel: (2161 HE 1-0740; V.P. SIs: R.G.Hill; FSC 35510 

• LEECRAFT MFG. CO., INC., 21·16 44th Rd., Long Island City, N. Y. 
11101, Tel: 212·392-8800; Sis. Mgr: A. MicheL.Pgs. 1800, 1801 
Cal Fremont, KellYI Kennan, Hansen & Hartfield Co., 

Box 328, 415-863-2200 
Los Angeles, Hansen & Hartfield, 1663 Blake Ave., 

213-225-8114 
III Oak Park, Hill & Gray, 821 Garfield St., (3121 ES 

8-7050 
Ind Angola, Southern Sis. Co .. Box 105, 219-665-3961 

1 ndianapolis, Southern Sis. Co.,6216Carrollton Ave., 
(3171 CL 3-3359 

Iowa Des MOines, Kelly-Schmitz-WinkeJer Assocs.,3831 
43rd St., (5151 GR 9-9235 

Ky LouiSVille, Southern 515. Co., 212 Republic Bldg., 
502-583-6902 

Md Hyattsville, L.D. Lowery, Inc., 6200 Annapolis Rd., 
301-773-4977 

Mass Newtonville, C. Segel Co., 799 Washington St., 617-
969-6900 

Mich Royal Oak I Jensen-Morrow Sis., 26711 Woodward 
Ave., 313-544-3700 

Minn St. Paul, R.G. Ragon, Inc., 1136 W. Larpenteur Ave., 
612-488-6634 

Mo Kansas City, Kelly-Schmitz-Winkeler Assocs., 7546 
T roost Ave., (8161 EM 3-5651 

St. Louis, Kelly-5chmitz-Winkeler Assocs., 2319 
Hampton Ave., (3)41 ST 1-6111 

NY Manlius, A.L. Perkins, Kinlock Plaza,315-682-5005 
Ohio Cleveland, Anderson-Bolds, 10001 Carnegie Ave., 

216-229-4700 
Ore Portiand, A. Stroum, Box 25087, 503-292-3534 
Pa Broomall, L.D. Lowery, Inc., 2801 W. Chester Pike, 

(215) EL 6-5300 
Tex Dallas, Campion Sis. Co., 9002 Chancellor Raw, 

(214) ME 1-3390 
Wash Seattle, Almac Stoum, 621 S. Michigan St., 206-723-

7310 
FOR: Canl Scarborough l Ont., Lake Engrg. Co" Ltd., 123 

Manville Rd., (4161 PL 7-3253 
LEEDS & NORTHRUP CO., 4901 Stenton Ave., Philadelphia, Pa. 

LAY·LlB 

LEEDS & NORTHROP CO., Sumneytown Pike,N.Wales, Pa. 19454 
LEESONA CORP., Coil Winding Machinery Div., Mirybrook Rd., 

Danbury, Conn. 06810, Tel: 203-744-5510; Sis. Mgr: 
R,L. Cox 

- - - - - - - -Advertisement- - - - - - -
The Coil Winding Machinery Division sells 

a complete line of wire winding equipment for 
the Electronic Industry. Engineering, manu
facturing, tooling, sales and service facilities 
for bobbin coil, stick and toroidal winding 
machinery are located in Danbury, Conn. 
Application Engineering services available to 
solve your production problems. Exclusive 
distributors' for LaCesa Engineering, Chicago 
and Kinomat, Milan, Italy. 

LEHIGH VALLEY ELCTRNS., INC., Box 125, Fogelsville, Pa., 
Tel: 215-285-4211; 515. Mgr: P .D. Donahue 

LEICO INDS., INC., 250 West 57th St., New York, N.Y. 10019, 
Tel: 212-765-5290; Sis. Mgr: M. Kiss 

* LEISHIELD thermocouple sealant- Leico Inds., Inc. 
*LEITZ toolmaker microscope - Qpto-Metric Too[s Inc. 
LEK-TROL, INC., Rte. 2, GrapeVine, Tex. 76051, Tel: 817-268-

1101; Sis, Mgr: L.E. Wilkerson •.••• FSC No. 16311 
LEKTRA LABS.,INC.,129-0718th Ave., College Point, N.Y. 11356, 

Tel: 212-939-7171; Sis. Mgr: F.L. Chilton 
*LEKTRA/UTE diffusion light source - Lektra Laboratories 
LELAND AIRBORNE PRODS., Div. AMF Co .. P.O. Box 128, 

Vandalia, Ohio 45377, Tel: 513-898-5881, TWX: 
513-898-4623 

LEM INSTRUMENT CORP., 20 Sarah Dr., Farmingdale, N.Y. 
11735, Tel: 516-293-7240; Sis. Mgr: F. Lowell 

LENCO, INC.,319 W. Main, Jackson, Mo. 63755, Tel: (3l9) C13-
2304; Sis. Mgr: R.W. Poe 

LENK MFG. CO., INC., Franklin, Ky .. Tel: 502-586-3231; Sis. 
Mgr: W.D. Endres 

LENKURT ELECTRIC CO., INC., 1105 County Rd., San Carlos, 
Calif., Tel: 415-591-8461, TWX: 910-376-4396; Sis. 
Mgr: W. Leonard ••••• FSC No. 83744 . 

LENOX-FUGLE ELCTRNS.,INC.,lOO Sylvania PI., S.Plainfield, 
N.J. 07080, Tel: 201-756-1164; Sis. Mgr: H.J. Lenox 
.. ." FSC No. 24759 

LENOX INSTR. CO., 122 E. Luray St., Philadelphia, Pa. 19120, 
Tel: (2121 DA 4-4543; Sis, Mgr: S. MacDonald 

* LENSCOTE anti-reflection coating - Metavac, Inc. 
* LENSCREEN rear proj, screen - Polacoat, Inc. 
LENZ ELEC·. MFG.CO.,1751 N. WesternAve.,Chicago, III. 60647, 

Tel: 312-276-4454; Sis. Mgr: R.G. Zender; FSC 75818 
LEPEL HIGH FREQUENCY LABS.,59-21 Queens-Midtown Expwy., 

Maspeth, N.Y. 11378, Tel: (2121 HA6-4580; Sis. Mgr: 
J. Coiffi 

* LERLOY soldering equip. - Engineering & E[ctrn. DeVices, Inc. 
*LESTRA-UTE lens coating - Pacific Universal Prod. Corp. 
LEUPOLD & STEVENS INSTRS., INC., P.O. Box 25347, Portland, 

Ore. 97225, Tel: 503-646-9171; Sis. Mgr: C.W. Fetty 
*LEV-O-LET switches, outlets - Leviton Mfg. Co. 
*LEV-O-LOCK plugs, connectors - Leviton Mfg. Co. 
*LEV-R lever switches - Switchcraft Inc. 
*LEVEL-LOC audio level controller - Shure Brothers, Inc. 
* LEVEL MASTER liquid level controller-Jo-Bell Prods., Inc. 
*LEVEL -TEK detection & control sys. - Robertshaw Controls 
LEVELL ELCTRNS.,L TD.,Park Rd., High Barnet, Herts, England, 

Tel: 01-449-5028; Sis. Mgr: M. Yemm 
*LEVELOMETER reading gauge - Simmonds Precisjon Prods. 
*LEVELRATOR level indicator - Thomas Industrial Automation 
*LEVELTRON level controller - Tnomas Ind. Automatio.1 Ltd. 
*LEVELWRAP silicone rubber tapes - Budd CompallY 
*LEVER-UTE lever switches - Swilchcraft Inc. 
LEVITON MFG. CO., INC., 236 Greenpoint Ave., BrooklYn, N.Y. 

11222, Tel: (2121 EV 3-4500, TWX: 212-366-3247; 
Sis. Mgr: J. Amsterdam 

* LEVOLIER switches - McGill Mfg. Co., Inc. 
*LEVOLOG level i.1dicator - Thomas Industrial Automation Ltd. 
LEWIS CORP ., Rte. 6, Woodbury, Conn. 06798, Tel: 203-263-2158; 

Pres: R.L. Hunicke 
LEWIS ENGRG. CO., 550 Spring St., Naugatuck, Conn.UbIlU, lei: 

203-729-5253; Sis. Mgr: L.F.Smith ••• FSC No. 3591B 
LEWIS, G.B. CO., Watertown, Wise., 53094, Tel: 414-261-3162; 

Sis. Mgr: R, Zimmerman 
LEWIS & KAUFMAN, LTD .. Box 337, Los Gatos, Calif, Tel: 

408-356-4151 
• LIBERTY CONTROLS, Div. Liberty Leasing Co., Inc., R.F.D. 5, 

Joliet, III. 60431, Tel: 815 -725-2241; Sis. Mgr: A. N. Grotz ....•. 
...................................................................................... Pgs. 2288·2291 

Cal Fremont, Hansen & Hartfield Co., Box328,415-797-
3263 

Los Angeles, Hansen & Hartfield Co., 1663 Blake 
Ave., 213-225-8114 

Fla Ft. Lauderdale, R.F. Carlson Co., 491 Northwest 
42nd Ave., 305-581-2950 

Ind Indianapolis, MacDougall Assocs., 3720 N. College 
Ave., 317-924-0709 

La New Orleans, Glidden Engrg. &EQulP.Co.,Box4063, 
504-737 -0642 

Mass Boston, Representative Corp., 10 High St., 617-
426-0541 

Minn St. Paull Countryman Assocs. Co., 1821 University 
Ave., 612-645-9151 

Mo ,Grandview, R.F, Carlson Co., 807 High Grave Rd., 
816-761-4569 

St. Louisl R.F. Carlson Co.,8721 Manchester Rd., 
314-961-4485 

NJ Middletown, DA. Rugg, 2 Dove Ct., 201-671-0662 
NY Buffalo, Niagara Elec. Sis. Co., 505 Delaware Ave., 

716-886-4000 
Rochester, Niagara Elec. Sis. Co" 55 Canterbury 

Rd" 716-271-1223 
Ohio Clevelandl E.E. Bock & Assocs.1 18838 Canyon Rd., 

216-331-5212 
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Pa Philadelphia, C.H. Newson & Assocs., Inc., 711 
Bethlehem Pike, 215-248c3377 

Tex Dallas, Glidden Engrg. & EquiP. Co.,8609 Northwest 
Plaza Dr., 214-363-6539 

Houston, Glidden Engrg. & Equip. Co., 7728 Long 
Point Rd., 716-681-1415 

Wash Vancouver/ Hansen ,& Harttieiq 'Co., 4020 Northeast 
. 59th Ave., 503.-228-1683 

LIBERTY MIRROR DIV., Libbey-Owens-Ford Co.,851 Third Ave., 
Brackenridge, Pa. 15015, Tel: 412-224-1800, TWX: 
510-467-4624; Sis. Mgr: J.R. Drake ..... FSC 75595 

*LlBRAFILE memories for computers -Singer-General Precision 
*LlBRAQUAR underwater lens,.. Singer-:-General Precision, Inc. 

• LICON DIV., Illinois Tool Works, Inc., 6615 W. Irving Park Rd., 
ChicalO, III. 60634, Tel: 312·232-4040, TWX: 910·221·0275' 
Sis. MK~ W. N. Beam .... , ....................................... Pgs. 2748, 2~~ 

Ala Hazel Green, Grady Duckett Sis. Co., Box 537, 205-
828-3475 

Cal Los Angeles, Licon, 5431 Shei la St., 213-723-ll81 
Menlo Park, McKnight Co., ll5 Spruce Ave., 415-325-

2844 
Colo Littleton, Electronics Camps. Sis., 2340 W. Main 

St., 303-798-8481 
. Conn Danbury, Licon, 7 West St., 203-743-2113 
Fla Clearwater, W .B. Wimberly Co., 532 S. Ft. Harrison 

Ave., 813-446-7072 
Orlando, W.B. Wimberly Co., 500 S. Osceola, 305-

425-3083 
Ga Atlanta, Grady Duckett Sis. Co.,Box29067,404-451-

3529 
III Chicago, Licon,6615 W. Irving, 31<-<8<-4040 

Syracuse, Licon, 3650 James St., 315-437-8525 
Ind Ft. Wayne, Hoemig Sis. Co., 3405 Butler Ct., 219-

483-6913 
Md Towson, McCourt CO' I 28 W. Pennsylvania Ave., 

301-823-3455 
Mich Dearborn, Villani-Pitcher I Inc., 20203 Ann Arbor 

Trail,313-581-5600 
Minn Minneapolis, WeneD Sis./ inc., 7728 Morgan Ave., 

5.,612-866-3639 
Mo Hazelwood, J.G. Mankus & Assoc., 400 Brookes La., 

314-731-4334 
NM Albuquerque, Electronic Components Saies l Inc" 

209 San Pueblo, 505-344,3987 
NY Great Neck, F.F. Sylvester Assoc., 260 Northern 

Blvd., 516-487-6447 
NC KernerSVille, Grady Duckett Sis. Co., Box 718, 919-

993-3906 
Ohio Cleveland, Rockford Controls OhiO, Inc., 19200 Vi lIa-

view Rd., 216-531-4841 
Dayton, Rockford Controls Ohio, Inc., 2077 Embury 

Park Rd., 513-274-1911 
Pa Newtown Sq., Kaufholz Assocs., Box 227, 215-356-

5000 
Tex Dallas, Delzell & Evans, Assocs., Box 35093,214-

351-1839 
Utah Salt lake City, Electronic Components Sales, Inc" 

480 Camille Dr., 801-278-6044 
Wash Seattle, Licon, Central Bldg., 206"622-6595 
FOR: Can, Don Mills, Ont' l !'Hino'is Tools, Ltd., 67 

Scarsdale Rd. 
LIEBEL-FLARSHEIM CO., Div. Sybron Corp., 111 E. Amity Rd., 

Cincinnati, Ohio 45215, Tel: 513-761-2700; V.P. 
Mktg: J.T. Johnson 

LIFE INSTR. CO., INC., 165 Brook St., Franklin, Mass. 02038, 
Tel: 617-528-0332; Sis. Mgr: W. Taylor 

*L1FEGUARD alarm systems· Continental Instruments Corp. 
* LIFEGUARD silicon diffused-alloy junction-Dickson Elctrns. 
* LIFELINE marine radio - Atlantic Instr's. &. E!ctrns. 
*L1FT counting computor - Dynamic Precision Controls Corp. 
LIGHT ELECTRIC CORP., 214 Lackawanna Ave., Newark, N.J. 

07103, Tel: 201-621-9144; Sis. Mgr: L. Torcicoilo 
*LlGHTGUARD emergency lighting apparatus - ESB Inc. 
* LIGHTNING BUG telegraph key- Vibroplex Co., Inc. 
*LlMITRON fuses - McGraw-Edison Company 
* LlMPANDER ,automatic audio control- Electronic Sys. Engrg, 
*LlNASEC computer - Wang Laboratories,lnc. 
*LlNATRON·accelerator - Varian Associates 
* LINCGUARD induction motor- Lincoln Elec. Co. 
LINCOLN ELEC. CO., 22801 St. Clair Ave., Cleveland, Ohio 44117, 

Tel: 216-481-8100; 51 s. Mg,: A.F. Boucher 
* LlNCOLNWELD submerged arc flux- Lincoln Elec. Co. 
LINDBERG HEVI-DUTY, Div. Sola Basic Inds., 2450 W. Hubbard 

St., Chicago, III. 60612, Tel:312-666-3443; Sis. Mgr: 
C. Burling 

LINDEN LABS., INC., P.O. Box 920, Slate College,Pa., Tel: 814-
383-2308; Sis. Mgr: J.W. Anderson ..... FSC 20872 

LlN.DGREN, ERIK A. & ASSOC., INC., 4515 - 17 N. Ravenswood 
Ave., Chicago, III., Tel: OW LO 1-0408; Sis. Mgr: 
L. Thompson 

LINDSAY ANTENNA &. SPECIAUY PRODS.,50 Mary St., Lindsay, 
Ont., Can., Tel: 705-324-2196; 515. Mgr: J. Thomas 

LINDSAY STRUCTURE, Div. International.Steel Co., 1360 Edgar 
St., EvanSVille, Ind •. 47710, Tel: 812-425-3311; Sis. 
Mgr: W.H. Beastall 

*LINE-A-GEAR gearmotor drives - Allis Louis Co. 
*LlNE-A-SPEDE gearmotor drives - Allis Louis Co. 
LINE ELECTRIC CO., Div. Industrial Timer Corp., U.S. Hwy. 287, 

Parsippany, N.J. 07054, Tel: 201-887-8200; 515. Mgr: 
A.B. Kinney 

*LlNE-O-LITE pilot lights - Industrial Devices, Inc. 
*LINE/PRINTER computer output printer - Data Products Corp. 
*LlNE-VOL T voltage testers - Industrial Devices~ Inc. 
LINEAR ALPHA, INC., 823 Emerson, Evanston, III. 60201, Tel: 

312-475-1730; Sis. Mgr: E.H. Wakefield 
LINEAR CORP., 347 S. Glasgow Ave" Inglewood, Calif. 90301, 

Tel: 213-678-4242; Pres: WA Schanbacher 
LINEAR NETWORKS CO., P.O. Box 1103, Bozeman, Mont. 59715, 

Tel: 406-587-8531; ·Sls. Mgr: J.L. Hagin 
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MANUFACTURERS' SALES OFFICES' TRAOE NAMES ••• 

------------------------1 LITTLE FALLS ALLOYS, INC., 189 Caldwell Ave., Paterson, 
N.J. 07501,1el: 201-525-1014, TWX: 710-988-5923; 
Sis. Mgr: J.~. Fisk 

LINEAR SYSTEMS, INC., 220 Airport Blvd., WatsonVille, Calif. 
. 95076, Tel: 408-722-4177; Sis. Mgr: N.R. Kitterer 

*L1NEGUARD anti theft devices - Continental Instruments Corp. 
*LlNEMASTER refrigeration products - Mueller Brass Co. 

, LINE MASTER SWITCH CORP., Box 52, Woo<\stock, Conn. 06281, 
Tel: 203-928-6538; Sis. Mgr: W.O. Johnson ..... 
FSC No. 97918 . 

LING ELCTRNS., Div. LTV Ling Altec, Inc., 1515 S. Manchester 
Ave.,.Anaheim, Calif. 92803, Tel: 714-774-2000, 
TWX: 910-591-1142; Sis. Mgr: W.R. Sala; FSC382!3 

LINK GROUP, Singer-General Precision, Inc., Binghamton, N.V. 
13902, Tel: 607-772-3011, TWX: 510-252-0195; V.P. 
Mktg: W.D. Turner 

*LlNOBATE lithium Iliobate - Crystal TeCn;lOlogy,lnc • 
* LlNURMASS linear flowmeter- Technology/Versatrollics, Inc. 
*LlNVAR linear 'variometer - Muirhead Instruments, Inc. 
LION RESEARCH CORP'r 60 Bridge St" Newton, Mass. 021%, 

Tel: 617-969-4710; Sis. Mgr: J.S. Riley 
LION MOUNT & CO., L TD., Bellevue Rd., New Southgate, London, 

England, Tel: 01-368-7047; Sis. Mgr: M. Lowenberg 
LIPPS, INC., 1630 Euclid St., Santa Monica,Calif. 90404, Tel: (213) 

UP·I-0777; Sis. Mgr: B. Lipps 
LIQUID CRYSTAL INDS.,402Princeton Dr., Pittsburgh, Pa.15235, 

Tel: 412-823-4300; Pres: F. Davis 
*LlQUID HEAT heat treating salts - Houghton & Co. 
*LlQUIDOMETER reading gauge - Simmonds Precision Prods. 
*LlQUIDOMETER D.R. direct reading gauge - Simmonds Prec. 
* LlQUILITE liquid level controller-Controlotron Corp. 
LlQUITAPE insulating tape - Beaver Labs. Inc. 
LISK, G.W. CO., INC.,5019 South St., Clifton Springs, N.Y., Tel: 

315-462-26ll, TWX: 510-250-2593; Sis. Mgr: R.A. 
Nelson 

- - - - - - - -Advertisement- - - - - - - -
Design, develop, and manufacture standard 
and special military and commercial Linear 
and Rotary Solenoids. Also Rotary stepping 
actuators, both uni-directional and bi-direc~ 
tional for Rotary SWitches, waveguide switches, 
flag indicators, and similar applications. 

* LlTE/GARD photo elec. control- Weldotron Corp. 
*UTE LINE fibre-optic signal transmiSSion line -
Kinelogic Corp. 
*LlTE-MIKE light instrumentation - EG & G, Inc. 
* LITE-MIKE light meter - EG & G, Inc. 
*LlTE-PANELS indicator light - Drake Mfg. Co. 
* LITE-RITE conductivity t.esters-Anderson, W.L/lnc. 
*LlTE-T RON sensor - Automatioll Devices Inc. 
* LITHENCO marking process-Atmar Engraving Co" Inc. 

*LlTHO-PLATES nameplates - Brady W. H. Co. 
*LlTTEL-JAX phone jacks - Switchcraft Inc. 
*LlTTE:L-5WITCH push button switches - Switch craft Inc. 

• LlTTELFUSE, INC., 800 E. Northwest Hwy., Des Plaines, III. 
60016, Tel: 312·824-1188, TWX: 910·233·3598; V.P. Sis: 
W. Clements ........ FSC No. 75915 ........................................ Pg. 2742 

Ariz Phoenix, H. Moore Sis. Co., 4142 North 18th St., 
602-274-0060 

Cal Inglewood, J. Berman Co" 9000 Bellance St., Sta., 
2l3-870-4711 

San FranciSCO, W,J. Purdy Co., 312 Sevellth St" 415-
863-3300 

Colo Denver, McLoud & Raymond Co., Box 22044,303-
756-1589 

Ga Decatur, F.C. Nickerson Co., Box ll85, 404-377-
1575 

Haw Honolulu, B. Kolans & Co., Box 2098,808-811-628 
Ind Indianapolis, DeVoe, Leslie M., 665 East 61st St., 

283-1395 
Kans Shawnee Mission, Thomas-Modrcin Assoc., Inc., 

5450 Buena Vista Dr., 913-432-2131 
Md Silver Spring, Ansell Engrg, Co., 816 Thayer Ave., 

301-588-4222 
Silver Spring, G. Pearlman & Asscic.,2815 Shanandale 

Dr., 301-572-4477 
Mass Newtonville, C. Segel Co., Box 106, 617-969-6900 
Mich Benton Harbor, R.C. Merchant & Co., IIlC., 98 

Water St., 616-925-42ll 
Detroit, R.C. Merchant & Co., Inc., 18411 W. Mc

Nichols, 313-535-6000 
Minn Minneapolis, M. Foster Co. , 228 S. Cedar Lake Rd" 

612-374-2612 
Mo Hazelwood/ Thomas-Modrcin Assoc., Inc., Box 545, 

314-838-6446 
NJ Union City, J.J. Bressler ,4808 BergenlineAve.,20l-

864-9577 
NY Buffalo, R.W. Mitscher Co., Inc., 4% Ellicott, 716-

854-2517 
Ohio Dayton, N. Bear Corp., 1563 E. Dorothy La., 513-

299-3566 
W. Richfield, N. Bear Corp., 3435 Streetsboro, 216-

659-3331 
Ore Portland, J.V .• Belusko Co., 2355 N.W. Quimby St., 

503-222-4279 
Pa Monroevi lIe l Nebco Assocs.,1974 Gregory Ave.,412-

824-2111 
Narberth, S.A. Jeffries, IIIC., 105 ForrestAve.1 215-

664-8~OO 
Reading, Beil & Whitaker, 3623 Jacksonwald Ave., 

215-779-2610 
Tenn Memphis, A. Engelman Co., Box 12091, 901-458-

6263 
Tex Dallas, Lund & Co., 2616 Manor Way, 214-358-4335 
EXP: III, Chicago, Crescent Int'I., 540 Lake Shore Dr'l 

312-337-2292 
FOR: Canl Toronto, OnL, Avnet-llltll. Prods., Ltd., 87 

Wingold,416-789-2621 
*LlTTLE DEVIL resistors - Ohmite Manufacturing Co. 

• Trade Name-See Mfr. Listing 

* LITTLE GEM foot press & flat Clips - Sjoberg, C. & Son, Inc. 
*LlTTLE JOE tools - MacDonald &Co. 
*LlTTLE-LITEpush button switches - SWitchcraft Inc. 
LITTON ENGRG. LABS., P .0; Box 949, Grass ValleY,Calif., Tel: 

916-273-6176; Sis. Mgr: C.V. Litton 
LITTON INDS., Datalog Div., 343 Sansome St., San FranCiSCO, 

Calif. 94104, Tel:415-397-2813,.TWX:910-372-7835; 
Pres: N.W. Ekblaw 

LITTONINDS., Electron Tube Oiv., 960 In~ustrial Rd., San Carlos, 
Calif. 94070, Tel:415-591-84I1, TWX:91O-376-4900; 
Sis. Mgr: B. Silver ..... FSC No. 80080 

LITTON INDS., Encoder Div., 20745 Nordhoff St., Chatsworth, 
Calif., Tel: 213-341-6161, TWX: 910-494-1229; 515. 
Mgr: P .W. Champlin ..... FSC No. 17080 

LITTON INDS., Potentiometer Div., 226 E. Third St., MI. Vernon, 
N.Y. 10550, Tel: 914-664-7733, TWX: 914-699-4685; 
Sis. Mgr: G. Erbe 

LITTON INDS., USECO Div., 13536 Saticoy St., Van Nuys, Calif., 
· Tel: 213-786-9381; Sis. Mgr: G. Bottoms 
,. LITTON DATA SYS. DIV., 8000 Woodley Ave., Van Nuys, Calif. 

91409, Tel: 213 ·781·8211, Sis. Mgl: R. J. Carberry ................ .. 
................................................ .. ............ Pgs. 2012, 2013 

Ala Huntsville, 3322 Memoriai Pkwy., 205-883-0402 
Colo Colorado Sorin.s. 2105 E. Biiou St" 303-473-8250 
DC Washington, 1875 'Connecticut Ave., N,W 0,202-462-

7082 
Ohio Dayton, 379 West 1st St., 513-223-3285 
Tex EI Paso, 1860 Braniff Rd., 915·778-5481 

LITTON SYSTEMS, INC., Guidance & Control Sys. Div.,5500 
Canoga Ave., Woodland Hills, Calif. 91364, Tel:213-
887-4040, TWX: 910-494-2091; Sis. Mgr:A. Reichen
bach ..... FSC No. 06481 

LITTON SYSTEMS, INC., Litcom Div. One Lefevre La., New 
Rochelle, N.Y. 10802 

*LlVE-LOCK structural panel fastener - Tridair Industries 
LIVINGSTON ELCTRN., Div. Jettron Prods., Inc., P.O. Box 7, 

56 Rte. 10, Hanover, N.J. 07936, Tel: 201-887-0571, 
TWX: 710-986-8243; Sis. Mgr:B. Leroe ... FSC 04435 

* LO-HIGH FREQUENCY SHIELD shield - Consolidated Prods. 
* LO-NOISE noise limiting cable-Consolidated Prods. Corp. 
*LO-TORR vacuum flanges, feed througl15 & pumps - Huglles Air. 
*LO-VOLT voltage testers - IndustriaJ Devices, Inc. 
* LOAD-PAK solid-state controlling device- Gems Co" Inc. 
*LOCALITE localized lighting equipment - Fostoria-Fannon, Inc. 
*LOCAM pin registerer intermittent camera - Red Lake Labs. 
*LOCI computer - Wang Laboratories, Inc. 
*LOCK-EXT.ENSION JAX phone jacks - Switchcraft Inc. 
*LOCK-GRIP screwdrivers - Rosenberg Bros. & Co. 
*LOCK-IN voltmeter - Brower Laboratories Inc, 
*LOCK-IN SIGNAL noise meter - Brower Laboratories illC, 
*LOCK-PLUG phone plugs - :'witchcratt Inc. 
LOCKHART INOS., INC" 15707 Texaco Ave., Paramount, Calif. 

90724, Tel: 213-774-2981; Sis. Mgr: E.H. Lock
hart ..... PSC No. 27110 

LOCKHEED AIRCRAFT SERVICE CO., Ontario. Int'l. Airport, 
Ontario, Calif. 91764, Tel: 714-984-1234, TWX: 714-
556-9517; Vice Pres. Sis: T.T. Hinman 

LOCKHEED AIRCRAFT SERVICE CO., Special Devices Div., 
Ontario Int'l. Airport, OntariO, Calif, 91764, Tel: 
714-984-1234, TWX: 714-556-9517; Dir. Sis: D.R. 
Boring 

LOCKHEED ELCTRNS. CO., Rte.4122, Plainfield, N.J. 07061, 
Tel: 201-757-1600, TWX: 20\-756-6060; Sis. Mgr: 
B.E. McKnight 

LOCKHEED ELCTRNS. CO., Rte. ~22, Watchung, N.J. 07060, Tel: 
201-757-1600; TWX: 1!0-997-9541; Sis. Mgr: N. 
Huseland ..... FSC No. 87557 

LOCKHEED ELCTRNS. CO., Data Prods. Div., 6201 E. Randolph, 
Los Angeles, Calif. 90022, Tel: 213-722-6810, TWX: 
910-580-3623; Sis. Mgr: J.R. North 

LOC KHEED ELCT RNS. CO., Houston Aerospace Sys. Div .,Electro
Mechanical Lab,16811 EI Cam ino Real, Houston, Tex. 
77058, Tel: 713-488-0080, TWX: 910-880-4026;515. 
Mgr: G.J. Giacchino, Jr, 

*LOCORE silicon steels - Republic Steel Corporation 
LOCUS, INC., 906 W. College Ave., State College,Pa. 16801, Tel: 

814-27J..0301; 515. Mgr: R.L. Riddle 
LOGAN ELCTRN. CORP .,100 Mill 51., Revere, Mass.02151, Tel: 

617-284-7000; Sis. Mgr: M. Hebert ..... F'SC 18236 
LOGE ELCTRNS., 2171 W. Washington Blvd., LosAngeles,Calif., 

Tel: 213-734-9178 
*LODEX permanent magnet material - General Electric Co, 
LOGETRONICS, INC., Dryomatic Div., 7001 Loisdale Rd.,Spring

field, Va. 22150, Tel: 703-971-1400, Sis. Mgr: H.E. 
Puttbach 

• LOGIC SCIENCE, INC., P.O. Box 10096, San Diego, Calif. 92110, 
· Tel: 714·276-1464; Sis. Mgl: E. H. BonDurant .............. Pg. 788 
*LOGIC-TRIAC bi-directional thyristor -Int. Rectifier 
*LOGIBLOC module - Wang Laboratories, InC. 
LOGICAL SYSTEM CONCEPTS, INC.,12417 Cedar Rd.,Cleveland, 

Ohio 44106, Pres: A.G. van Stalk 
*LOGICA10R readout devices - Bowmar Instrument Corp. 
* LOGICO digital monitor -industria'i ,Inventions', Inc, ' 
*LOGIMASTER pulse generator - ,Wang' Laboratories, Inc. 

• LOCI M£TRICS. Div_ Slant/F'in'Cnrn._- 1nn rnrl!d nr __ Gnu~nvalA 
N. Y. 11548, Tel: 516·484-2600; Sis: Mgr; R. Levine :.:.:".:.: .. : 
..................................................................... , .............. Pgs. 1428, 1429 

Ala Huntsville"Col-lns Co.,lne., 2109 W. Clinton Ave., 
205-539-1771 

Ariz Phoenix, Barnhill Assocs.,.4900 E,lndian School Rd" 
602-959-2l!5 

Cal Los Altos, Windsor DynamiCS, H82 Los Altos Ave' l 
415-948-1483 

Los -Angeles, Windsor, Dynamics; 307,parkmall Ave., 
213-387-8224 
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••. Includinl Federal Supply Codes (FSC) where available 

Colo 

Conn 

Fla 

Ga 

III 

Kans 

Mass 

Mich 

Minn 

Mo 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Wash 

Denver .. Barnhill Ass~cs., 1110 S. Sheridan Ave., 
303-~34-5505 

Hamden, Instrument Consultants, Inc., 2381 Whitney 
Ave., 203-248-4174 

Orlando, Col-ins-Co., Inc., 1313 44th St., 305-423-
7615 

Marietta, Col-ins-Co" Inc., 200 Carrington Way, 404 
422-8327 

Chicago, Ridgway Assocs., 9420W. Foster Ave., 312-
992-2150 

Leawood, Leemark Engrs., Inc., Box 6175,913-648-
0124 

Waban, Instrument Consultants, Inc., 81 Wyman St., 
617-969-9881 

Detroitl H. Teplitz &: Co., 2b847 Grand River Ave" 
313-937-9058 

Minneapolis, Ridgway Assocs., 4901 Garfield, 612-
824-9059 

St. Louis, Leemark Engrs., Inc., 2001 Bend Blvd., 
314-423-8700 

Albuquerque, Barnhill Assocs., 827 Pennsylvania, N. 
E., 505-265-7766 

Great Neck, Measurement Technology, Inc., 295 
Northern Blvd., 516-482-3500 

Winston-Salem, Col-ins-Co., Inc., Box 5597, 919-
765-3650 . 

Cleveland, H. Teplitz & Co.,3945 Meadowbrook Blvd., 
216-371-2044 

Dayton, H, Teplitz & Co., 3718 Salem Ave., 513-277-
9178 

Newtown SQ., Holdsworth & Co., Box 298, 215-356-
8550 . 

Houston, Barnhill Assocs., 3810 Westheimer, (713) 
NA 1-0040 

Richardson, Barnhill Assocs.,312 N.Central Expwy., 
214-231-2573 

Bellevue, Brennan Assocs., 208 Carlson I3ldg., ZUb-
454-9332 

• LOGITEK DIY., General Devices, Inc., 42 Central Ave., Farminl 
dale, N. Y. 11735, Tel: 516·694-3080; Sis. Mil: A. Fischer.: ..... 
No. 15240 .................................................................................. 228 

Cal Inglewood, Technical Liaison Co., 1626 Centinela 
Ave., 213-670-6971 

Md Baltimore, R. Wafer Assocs., 3809 Victoria Ave., 
301-655-1565 

Mass Newton Centre, D. Buchler Assocs., 684 Common-
wealth Ave., 617-969-4650 

Mo St. Louis, Palatine Engrg. Sis., 2050 Woodson Rd., 
314-426-7055 . 

NJ Ridgefield, Hy-Rel Elctrn. Sis., 753 Bergen Blvd., 
201-945-7511 

Ohio Dayton, R.M. Kaiser Co., 1435 De lynn Or .,513-885-
2238 

Pa Cherry Hill, Marshbank Monteiro, 95 W. Gate Dr., 
609-428-5551 

Tex Dallas, Stasco, 13310 Spring Grove Ave., 214-239-
5054 

Wise Milwaukee, Gentron, 744 N. Fourth St., 414-271-2110 

*LOGMATIC orinting digitizer - Dytro Corp. 
*LOKUTS lock nuts -Illinois Tool Works, Inc. 

.. LO"DON CO., 811 Sharon Dr., Westlake, Ohio 44145, Tel: 216 
871·8900, TWX: 810-427-9125; Sis. Mgr: R. E. Kedslie .... Pg. 142 

Cal Burbank, Electro Medical Engrg. Co., 740 N. Lake 
St., 213-849-6851 

Cupertino, W.K. Geist Co., Box 746 
Glendale, W.K. Geist Co., Box 5004,213-245-9501 
Mt. View, W.K. Geist Co., 415-968-1608 
Oakland, Electro Medical Engrg., 1610 Harrison, 

415-893-2413 
San Jose, W .K. Geist Co., 408-253-5433 

Colo Denver, Applied Technical Prods., 2229 Oneida St., 

Ga 

III 

303-333-7291 
Atlanta, Electric Resch. Corp., 1094 Piedmont Ave., 

N.E., 404-873-1084 
Chicago, Berndt Assocs., Inc., 6414 W. Belmont Ave 

312-283-0713 
Rosemont, Medtron-Chicago, Inc" 9665 Allen Ave., 

312-671-1710 
Mich Detroit, Dann Co., 313-864-6033 

Royal Oak, Satullo Co., 4514 N. Woodward ,313-549-
3910 

Minn Minneapolis, International Medical Equip, Co., 3544 

Mo 

NJ 

NY 

Snelling Ave., 612-722-2774 
St. Louis, Medtron Midwest, 7530 Big Bend Blvd., 

314-644-1500 
Ridgewood, Data-Rep Assocs., 1250 E. Ridgewood 

Ave., 201-447-0660 
DeWitt, Hoyer-Wall Assocs., Box 51,315-446-4100 
Huntington Sta., Data-Rep Assocs., Box 164,516-423-

7677 
Long Island City, EMG Assocs., Box 4267, 212-962-

5860 
Ohio Cincinnati,1J4nn Co., 513-541-7066 

Ore 

Pa 

Cleveland, Dann Co., 1801 East 40th St., 216-391-
7240 

Cleveland, Satullo Co., 16801 Euclid Ave., 216-486-
2800 

Columbus, Dann Co., 614-291-4868 
Dayton, Dann Co., 513-223-5671 
Dayton, Satullo Co., 2801 Far Hills Ave., 513-293-

7061 
Portland, Usher Medical, lUl S.W. Alder,503-226-

7129 
Norristown, Data-Rep Assocs., Box 349, 215-279-

8210 
pittsburgh, Dann Co., 412-281-8108 
Pittsburgh, Satullo Co., 412-931-5200 

SE£ PACE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASTER 

Wash Seattle, Dewar & AsS&)cs., 6361 First Ave., S., 
206-763-2233 

FOR: Can, London, Ont., Bach-Simpson, Ltd., Box 2484· 
* LONDON PRESSUROMETER auto. blood pressures-Avionics 

Research Prods. Corp. 
* LONG JOH N outlet box - Waber Elctrns., Inc. 
*LONG LIFE TUNER miniature & subminiature tuners -

JFD Elect. 
LONG LOK CORP., Sub. Whittaker Corp., Gateway East Bldg. 

Century City, LosAngeles,Calil .. Tel:2n-277-1033; 
V.P. Mktg: A.P. Cluster 

LONG, T.J., INC., 215 Stonehinge La., CarlePI.,N.Y.11514, Tel: 
516-334-2300; Sis. Mgr: NA. Terry 

LONGENE ELCTRNS., INC., 266 West Ave., Long Branch, N.J. 
07740, Tel: 201-229-2510; Pres: L. Sorrentino 

* LONGHAI R record brush - Stanton Magnetics, Inc.-
* LOOPSTICK ferrite antennas - Superex Elctrns. Corp. 
LORAL CORP., 688 White Plains Rd., Scarsdale, N.Y. 10583 
LORAL ELCTRN. SYSTEMS, Div. Loral Corp., 825 Bronx River 

Ave., Bronx, N.Y. 10472, Tel: (212) TI 2-9500; 
Sis. Mgr: G. Blanton ..... FSC No. 81413 

LORANGER MFG. CORP., P.O. Box 948, Warren, Pa.16365, Tel: 
814-723-8600; Sis. Mgr: J.A. Loranger, Jr ...... 
FSC No. 11535 

• LORCH·ADRET CORP., 105 Cedar La., Englewood, N. J. 07631 
Tel: 201 ·589-8282, TWX: 710-991·9718; Sis. Mil: H. Greenwa~~ 
................................................. , .................................................... 1430 

Ala Huntsville, J.l. Highsmith & Co., 3322 S. Memorial 
Pkwy .. 205-881-3294 

Ariz PhoeniX, Williams Assocs., 1110 E. McDowell Rd., 

Cal 
602-254-6085 

Los Angeles, RF Assocs., 1621 Pontius Ave., 213-
4780-1586 

Palo Alto, RF Assocs., 800 San Antonio Rd., 415-
327-5531 

Colo Denver, Williams Assocs., 4971 Jackson St., 303-
388-4391 

COrln Hartford, Burlingame Assocs., Ltd., Enterprise4355 
II Windsor Locks, Burlingame Assecs" Ltd,J Enterprise 

Fla 

III 

Ind 

Md 

4355 
Orlando, J,L. Highsmith &Co.,2543 Industrial Blvd., 

305-293-5202 
La Grange, Bard Assecs., Inc.,. LaGrange Industrial 

Pk., 312-354-0660 
Indianapolis, Bard Assecs., Inc., 400 Meadows Dr., 

317-547-3113 
Baltimore, Burlingame Assecs., Ltd., Enterprise 

9-6400 
Rockville, Burlingame Assocs., Ltd., 1749 Rockville 

Pike, 301-427-1255 
Mass Pittsfield, Burlingame Assocs., Ltd., Enterprise 

4355 
Waltham, Burlingame Assocs., Ltd" 7 Wellington 

St., 617-894-1955 
Minn MinneapoliS, Bard Assocs., Inc., 4640 West 17 St., 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

612-922-8233 
Albuquerque, Williams Assocs., 420 Washington, 

S.E.,505-255-1638 
Binghamton, Burlingame Assocs., Ltd., Enterprise 

9-6400 
Buffalo, Burlingame Assocs, Ltd., Enterpise,9-6400 
MI. Vernon, Burlingame Assocs., Ltd., 510 S. Fulton 

Ave" 914-664-7530 
Rochester,. Burlingame Assocs., Ltd., Enterprise 

9-6400 
Syracuse, Burlingame Assocs., Ltd., E. Molloy Rd., 

315-454-2408 
Charlott., J.L. Highsmith & Co., 3733 Monroe 
Rd., 704-333-1743 
Dayton, Ashby Assocs., Inc., 4130 Linden Ave., 

513-252-5627 
Bala Cynwyd, Burlingame Assecs., Ltd., 1 Belmont 

Ave., 215-835-2080 
Dallas, Derceptron, Inc., 11422 Harry Hines, 214-241-

3143 
San AntoniO, Ashby Assocs., Inc., 6936 Van Pedro 

St., 512-824-7267 
Utah Salt Lake City, Williams Assocs., 2461 S. Main St., 

Va 
80l-466-87Q9 

Richmond, J.L. Highsmith & Co., 5003 Brook Rd., 
703-266-2060 

Wash Seattle, G.M. Gillett & Assocs., Box99035,206-284-
3344 

FO~: Can, Ottawa, Ont., L. Albert Assocs., 281 Palace 
St., 613-745-4058 

• LORCH ELECTRONICS CORP., 105 Cedar La., Englewood, N. I 
07631, Tel: 201·569-8282, TWX: 710·991·9718; Sis. Mil' 
H. Greenwald, ....... FSC No. 29971 .................................... Pg. 167S 

Ala HuntSVille, J.L. Highsmith & Co., 3322 S. Memorial 
Pkwy., 205-881-3294 

Ariz PhoeniX, Williams-Assocs., 1110 E. McDowell Rd., 

Cal 

Colo 

602-254-6085 
Los Angeles, RF Assocs., Inc., 1621 Pontius Ave., 

213-478-1586 
Palo Alto, RF Assocs., Inc., 800 San Antonio Rd., 

415-327-5531 
Denver, Williams-Assocs., 4971 Jackson St., 303-

388-4391 
Conn Harttord,. Burlingame Assocs., Ltd., ENterprise 435!) 

Fla 

III 

Ind 

Md 

Windsor Locks, Burlingame Assocs., Ltd., ENter
prise 4355 

Orlando, J,L. Highsmith &Co.,2543Industrial Blvd., 
305-293-5202 

La Grange, Bard Assocs., Inc., La Gran,ge Industrial 
Pk., 312-354-0660 

Indianapolis, Bard 'Assocs., Inc., 4000 Meadows Dr" 
317-547-3113 

Rockville, Burlingame Assocs., Ltd., 1749 RockVille 
Pike, 301-427-1255 

Mass 

Minn 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Utah 

Va 

Wash 

EXP: 

FOR: 

LOG·MCS 
Pittsfield" Burlingame Assocs., Ltd., ENterprise 

4355 
Waltham, Burlingame Assocs., Ltd., 7 Wellington 

St., 617 -894-1955 
Minneapolis, Bard Assocs., Inc., 4640 West .77 St., 

612-922-8233 
Albuquerque, Williams-Assocs., 420 Washington, S. 

E., 505-255-1638 
Mt. Vernon, Burlingame Assocs., Ltd., 510 S. Fulton 

Ave., 914-664-7530 
Syracuse, Burlingame Assocs., Ltd., E. Molloy Rd., 

315-454-2408 
CharlOtte, J.L. Highsmith & Co., 3733 Monroe Rd., 

704-333-7743 
Oat yon, Ashby Assocs., Inc., 4130 Linden AveH 513-

252-5627 
Bala Cynwyd, Burlingame Assocs., Ltd., 1 Belmont 

Ave., 215-835-2080 
Dalias, Perceptron, Inc., 11422 Harry Hines, 214-

241-3143 
San Antonio, Ashby Assocs., Inc.,6936 Van Pedro 

St., 512-824-7267 
Salt Lake City, Williams-Assocs., 2461 S. Main St., 

801-466-8709 
Richmond, J.L. Highsmith & Co., 5003 Brook Rd., 

703-266-2060 
Seattle, G,M. Gillett & Assocs., Box99035,206-284-

3344 
NY, New York, Lindor Int·l. Corp., 10 East 40th St., 

212-685-6740 
Can, Ottawa, Ont., L. Albert Assocs., 281 Palace 

St., 613-745-4058 

*LORCHRON phase locked receiver - Aerospace Kesearcl1, Inc, 
LORD MFG. CO., Div. Lord Corp., 1635 West 12 St.,· Erie, Pa., 

Tel: 814-456-8511, TWX,510-696-6672; Sis. Mgr: 
R.R. Chartraw ..... FSC No. 76005 

LOS ANGELES MINIATURE PRODS., INC., 17000 S. Western 
Ave., Gardena, Calif. 90247, Tel: 213-323-7578; 
Sis. Mgr: J.A. Carley ..... FSC No. 17537 

* LOW-OHM tape-Chase & Sons, Inc. 
'1CLOW-PI:.AK tuses - Mcuraw .. l:.dlSOIi (,;ompany 
*LOW -VAR capacitors, fixed, ceramic - Republic Electronics 

• LOWELL ELCTRNS. CORP., 9100 Terminal Ave., Skollie, III. 
60076 Tel: 312·965·6500; Sis. Mil': L. R. Sloleiaw ........ PI. 1431 

LOWELL MFG. CO., 3030 Laclede Sta. Rd., St. LOUiS, Mo. 63143, 
Tel: (314) ST 1-9058; Sis. Mgr: J.J. Berg 

*LOX THERMISTOR thermisotrs - Victory Engineering Corp. 
*LOXARMOR interlocked armor cables - Okonite Co. 
*LOXSWITCH limit switch - R. B. Denison, Inc. 
LOYOLA INDS., INC., 155 Arena St., EI Segundo, Calif. 90245, 

Tel: 213-322-6140; Sis. Mgr: Q.p. Thompson ..... 
FSC No, 15701 

*LUBE-LOK lubricates - Electrofilm, Inc. 
*LUBRI-BOMB lubricants - Electrofilm, Inc. 
*LUBRI-BOND lubricants - Electrofilm, Inc. 
LUCIFER INT'I., Ackerstrasse 42, CH-8610 Uster ZH, Switzerland 

Sis. Mgr: U, Wehrlin 
LUDLOW CORP., Papers Div., Ware, Mass. 01082, Tel: 413-

967-6204; Sis. Mgr: R.C. Hailer 
LUFT INSTRUMENTS, INC., Old Winter St., Lincoln, Mass. 01773, 

Tel: 617-259-9215; Sis. Mgr: L. Lull 
LUKE LINE FASTENERS, 201 Laurel St., Beverly, N.J. 08010, 

Tel: 609-387-1166; Sis. Mgr: L. Klein 
LUMA ELECTRIC EQUIP. CO., 1607 COining Dr., Toledo, Ohio, 

Tel: 419-479-8481; Sis. Mgr: J. Hinds 
*LUMA-SWITCH illuminated switches - Industrial Devices, Inc. 
*LUMEN-MET~R light instrumentation - EG & G, Inc. 
*LUMETRON colorimeters - Photovolt Corp. 
* LUMI-TROL photo elec. light control- Photo-Cryslals 
LUMINATOR, INC.,P .0.Box278,Plano, Tex. 75074, Tel: 214-235-

8307; 515. MIlr: B. Oyer ..... FSC No. 76033 
*LUNCOR PVC plastic valves - Lunkenheimer Co. 
LUNDEY ASSOCS., INC., 694 Main St., Waltham, Mass. 02154, Tel: 

617-893-6064; Sis. Mgr: E.T. Englund ... FSC 83764 
LUNDY ELCTRNS. & SYSTEMS, INO., Robert La., Glen Head; 

N.Y. 11545, Tel: (516) OR 6-1440, TWX: 510-223-
0605; Mktg. Dir: J. Snee 

LUNKENHEIMER CO" P.O. Box 14360, Cincinnati, Ohio 45214, 
Tel: 513-921-3400; Pres: M.W. Pauly 

* LUSTRE-ZINC zinc chromate plating - Titchener, E.H. 
LUTHER ELCTRN. MFG. CO.--See Electronic Corp. of America 
*LUTON cable - Pacific Electricord Co. 
LUTRON ELCTRNS. CO., INC., 6th & Minor Sts., Emmaus, Pa. 

18049, Tel: 215-965-9081; Sis. Mgr:J.A.Wisniewski 
*LUX THI:.KM intrared headers &. components - HI-~near L;orp • 
*LUXICON light conduit - Dolan-Jenner Industries 
* LUXOLENE epoxy encapsulated coils ~ Wabash Magnetics, Inc. 
*LUXTROL light co,lIrol equipme,lI - Superior Electric COmpa"y 
LYNCH COMMUNI.CATI.ON· SYS., 695 Bryant St., San FranciSCO, 

Calif., Tel: 415-397-1411; Sis. Mgr: D. Larson ..... 
FSC No. 36612 

LYNCH, R.H. MFG.CO.,-7831 E.Arroyo Or .,5. San Gabriel, Calif. 
91177, Tel: 213-280-3810; Pres: R.H. Lynch 

LYNN ELCTRNS. CORP., Box 3003, Philadelphia, Pa. 19150, Tel: 
(215) WI 7-3616; Sis. Mgr: S. Simmon>· 

LYON METAL PRODS., INC., 47 Railroad Ave., Aurora, III., 
Tel: 312-897-8421; V.P. SIs: L.F. Tilly .•• FSC 37296 

* M-35 microfilm lamps-Quartz Radiation Corp. 
MB ELCTRNS., Textron Co.,·P .0. Box 1825; New Haven, Conn., 

Tel: 203-389-1511, TWX: 710-465-3283; Sis. Mgr: 
J.D. New~on 

MCG ELCTRNS., INC., 279 Skidmore Rd., Deer Park, N.Y .11729, 
Tel: 516-586-5125; Sis. Mgr: M. Coyle; FSC 29779 

* MCRT rotary transformer-}iimmeisteill, S. & Co. 
* MCRT.torQuemeter-Himmelsteill, S. & Co. 
MCS CORP .,1307 S.·Myrtie Ave., Monrovia, Calif. 91016, Sis. Mgr: 

A. Cover ley 
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MCS, MAG 

- '. -, - - - - -Adv'ertisement- - - - - - - -
Specialists in microwave wageguide com
ponents and subsystems assemblies. Unusual 
custom wave,9uide devices fabricated to cus
tomer d.r,awings or completely designed- to 
customer specifications. Employing cost-sav
i ng production techniQues,.MCS p-roduces in rea
sonable time, with no dO,-overs. In addition 
to custom capabilities a complete catalog line 
of microwave, test equipment from l.7to 90 GC 
is available. This includes territe devices, 
slotted lines, couplers, standard gain horns, 
attenuators, flanges and related components. 

*M. D. R. magnetic direct reading gauge - Simmonds Precision 
Products/Inc. 

*MDTL diode transistor logic leiS - Moto.rola Semiconductor 
* ME ultrasonic cleaners - Mettler Elclms. Corp. 
*MF indicator liqht - Drake Mfg. Co. 
• M F ELECTRONICS CORP., 118 East 25th St., New York, N. Y. 

10010, Tel: 212·67+5360; Sis. Mgr: M. J. Finkelstein .. "".,FSC 
No. 08111 ......... , .. """""""."" .. """'''''''" .. "."'',,.,,,,Pgs. 1120, 1121 

Cal Cupertino, B.J. Wolfe Enterprises, Box 718, 408-
252-5010 

North Hollywood, B.J. Wolfe Enterprises, 10760 
Burbank Blvd., 213-877-5518 

Conn Meridenr Abbott-Allison Co., Inc.,Box467,203-237-
9232 

Fla Melbourne} Vanguard Assocs., Inc., 1312 Pal m Ave., 
305-723-3074 

Mass N. Andover I Abbott-Allison Co., Inc., Box 96, 617-
245-0250 

NJ Lodi, Engineered Prods., Inc., ZS Essex St" ZU1-Sq,-
6668 

Tex Dallas, Southern Engrg. & Sales Co., 1823 Levee St., 
214-748-5760 

*MHTL high treshold logic IC's - Motorola Semiconductor 
• M.I.A.L U.S.A, INC., 165 Franklin Ave., Nutley, N. J. 07110, 

Tel: 201·667·1600, TWX: 710·989·1443; Sis. Mgr: J. W. Yuhas 
""'''''''''''''''''''''''''''''''''''''" .. "'''',,, .. ,,'',, .. ,, ..... ,,, ...... ,'', .. ,,'''',, .. '',,Pg. 678 

Ariz Phoenix, Interstate Mktg. Assocs., 3803 E. Thomas 
Ave., 602-275-5157 

Cal San Francisco, Mac Pherson Sis. Co., Box 2206, 
415-175-0303 . 

Woodland Hills, Interstate Mktg, Assocs., 22030 
Ventura Blvd.r 213-883-7606 

Colo Denverr J.F. Hurlbut CO. r 2240 S. Adams St., 303-
756-2046 

Fla Melbourne Beach, A.B. Andrews tic Co., Sox 38, 
305-723-0127 . 

III Chicago, Lightner Assocs., 6322 N. Milwaukee,312-
774-1500 

Mich Southfield, J.L. Montgomery, Inc" 24001 Southfield 
Rd., 313-358-2616 

Mo Kansas City, Kay Sales CO'I 4049 Pennsylvania, 
(816) JE 1-2014 

St. LouiS, Kay Sales Co., 4253 W. Minister PI., (314) 
OL 2-5366 

NJ Nutley, Falk-Baker Assocs., 382 Franklin Ave., 201-
661-2431 

NY Pompey, S.F. Foster Co., 2806 Hennaberry Rd.,315-
677m 3333 

Rochester, S.F. Foster Co., 386 Culver Pkwy., 716-
288-9912 

NC Raleighr A.B. Andrews & Co., 1401 Branch Banking 
& Trust Bldg., 919-833-5565 

Pa Hatboro, J. Oberlies, Box 517r 215-672-6633 
Tex Addison, Parvin Sales Co., Box 307,214-363-6822 

MKC ELCTRNS. CORP .,454 E. Donovan Rd., Kansas City, Kans., 
Tel: (913) DR 1-1351; Sis. Mgr: E.B. Lilly; FSC 18566 

MKS INSTRS., INC., 45 Middlesex Tpke., Burlington, Mass. 01803, 
Tel: 617-272-9255; Sis. Mgr: F.H. Krauss 

* Ml6 high-friction coating - Meridian Lab., Inc. 
*M-UNE miniature microwave components - Sage Labs. 
*M-PYROL solvent - GAF Corporation 
• M M ELECTRONIC ENCLOSURES, INC., 111.'Bloomingdale Rd., 

Hicksville, N. Y. 11801, Tel: 516·935-9400, TWX: 510·221·1857; 
Sis. Mgr: M. C. Presnick""""FSC No. 11357 ,,,,,,,,,,,,,,,,,,,,Pg. 584 

Ariz Scottsdale. Vinson Assocs., Inc., 44 E.lndianSchool 
Rd" 602-947-7371 

Cal Los Angeles, Daton Engrg. Co., 1263Westwood Blvd., 
213-479-4211 

Santa Clara, Vico 515. Co., Box 372, 408-244-5934 
Colo Englewood,,'Vinson Assocs., Inc., 3600 S. Lincoln, 

303-789-2203 
Conn KensinQton. N.S. Stachalek. 52 Cole La" (i03) VA 

8-4587 
Fla Madeira Beach. Tech Ren Assocs .• lnc .. Box 8218, 

813-391-0008 
III Northfield, Aerol Assocs., Inc., 466Cental Ave" 312-

446-6486 
Ind Indiananolis. Midwest EnorQ, & Sales. 4091 Millers-

ville Rd., 317-547-S239 
Kans Wichita, Aerol A6socs" Inc., 6631 E. Kellogg, 316-

683-7421 
Mass W. Acton, K.B. Reidy, 43 Quaboag Rd., (617) CO 3-

7146 
Mich Detroit. Carter, McCormic& Peirce,16239Wyoming 

Av,e., 313-863-4600 
Ml!'!!'! M!!'!!'!e:=paJ:s. H:=sse& ./I..~~~c::;., !:-::: .. 3325Y;:;~kAve., 

N" 612-588-0S51 
Mo St. Louis, Aerol Assocs.,lnc.',34 N. Brentwood Blvd., 

314-72Sc5361 
NJ Clifton. Aerol Assocs,.lnc .• 730 Clifton Ave .• 201-

779-6744 
Haddonfield. M & 5 Assocs .. lnc" Box 185. (609) 

HA 9-7055 
'NM AlbUQuerQue, Vinson Assocs., Inc., Box 3'295, 505-

298-7442 
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NY Great Neck. Aerol Assocs.: Inc" 170 Great Neck 

Rd .. 516-487-9650 
Ohio Cleveland. Carter. McCormic & Peirce. 3691 Lee 

Rd .• 216-921-1360 
Dayton, Carter, McCormic ,& Pefrce, 3406 N; Main 

St" 513"278-5873 
Tex Dallas. Blair EnQr •. Sales Co .. 10034 Monroe St .. 

214-899-8566 
Houston, Blair Engrg. Sales Co., 2400 W. Loop, 

5" (713) NA 1-0818 
Wash Bellevue. Willis Sales Co .• 10306 Northeast 10th 

St" (206) GL 4-3029 
MP AUDIO CORP., Fairfield, Conn. 06430, Tel: 203-268-2385; 

Pres: M. Paneyko 
*MP"SYSTEM 1000 modular instrumentation system - McKee 
Pedersen Instruments 
MPB CORP., Precision Park, Keene, N.H. 03431, Tel: 603-35 

0310, TWX: 710-366-1801; Grp. Vice Pres: E.M. 
Richardson 

*MRC ball & roller bearings - Marlin-Rockwell 
*MRTL resistor transistor logic IC's - Motorola Semiconductor 
MSE, INC., 811 Sharon Dr., Westlake, Ohio 44145, Tel: 216-871-

8900, TWX: 810-427-912S; 515. Mgr: M.K. Shelley 
*MS4 electronic compound - Midsil Corp. 
MSI ELCTRNS.,INC" 34-32 57th St., Woodside, N.Y. 11377, Tel: 

212-672-6500; Sis. Mgr: A. Lederman .. : FSC 18518 
• MSL - See Measurement Specialty Lab. 
MSL STEEL CO., Div. MSL Ind. Inc" 3912 W. McLean Ave., 

Chicago 60647, Tel: 312-342-5900; 515. Mgr: H Ewald 
*MSP miniature 'Surge protector" Joslyn Electronic :)ystems 
* MSW igniter sets- Triple-A Spec,ialty Co. 
M & T CHEMICALS INC., Sub. American Can Co., Rahway, N.J. 

07065, Tel: 201-499-0200 
M-T ELCTRNS. CO., 536 Lewelling Blvd., San Leandro, Calif. 

94579, Tel: 415-357-5262; 515. Mgr: p. Moore 
*MTTL transistor transistor logic ICls - Motorola Semi. 
M-W LABS., INC., 1824 Milwaukee Ave., Chicago, 111.60647, Tel: 

(312) DI 2-4020; 515. Mgr: R.T.Makins * MABUCHI hp dc motors-Aristo-Craft Distinctive Miniatures 
* MAC air conditioner -Airflow Co. 
MAC DERMID, INC.,526 Huntingdon Ave., Waterbury, Conn. 06720, 

Tel: 203-754-6161; Pres: H. Leever 
* MACK RELAYS mercury relays- Magic £Iec. Devices l Inc. 
*MACKAY-MARG to,lometer - Biotro,ljcs~ Inc. 
* MACOLiTE insulating cement - Semicon Assocs., Inc. 
• MAC PANEL CO., Box 5027, High Point, N. C. 27262, Tel: 919 

882·8138, TWX: 919·883-4923; Sis. Mgr: D. V. Creede""" .. FSC 
No. 16654 """ .... """""""'''''''''''''''''''''''''''''''''''''''''',,Pgs. 920, 921 

Ala Huntsville, Reynolds & Assocs., 904 Bob Wallace 
Ave., 205-536-1941 

Ariz Phoenix, Costello & Co" 3922 North 30th Ave., 602-
266-4448 

Cal Los Angeles, Costello, Little & Co., 8737 Venice 
Blvd., 213-870-5951 

Palo Alto, Costello, Little & Co., 535 Middlefield 
Rd., 415-321-3745 

Colo Littleton, Electronic Comps. 515., 2340 W. Main 
St., 303-798-8481 

Fla Eau Gallie, Reynolds & Assocs., Inc" Box 1043 
Ft. Lauderdale, Reynolds & Assocs.,4677 N.W .First 

St., 305-581-6611 
Indialantic, Reynolds & Assocs., Inc., 325 5th Ave., 

30S-727-3222 
Orlando, Reynolds & Assocs , Inc., Box 8877 
Orlando, Reynolds & Assocs., Inc., Z90J Timberlake 

Rd., 305-424-3836 
Ga Atlanta. Reynolds & Assocs., Inc., Box 13173, Sta. K 

Atlanta l Reynolds & Assocs., Inc., 484 Tara Trail, 
N.W., 404-255-8955 

III Chicago, Megatek, Inc., 1915 N. Harlem Ave., 312-
889-1277 

Mass Needham, Wild & Assocs., 570 Hillside Ave., 617-
444-2366 

Mich Detroit, Megatek, Inc., 26847 Grand River Ave., 313-
531-1403 

Minn St. Paul, Bonament Heyda Co., 3830 Rustic PI.,612-
944-2582 

NJ Ramsey, Wild & Assocs., Box 300, 201-327-4244 
NM AlbUQuerque, Electronic Components Sales, Inc' l 

Box 3087, Sta. D., 505-256-3663 
NY Hastings on Hudson, Wild & Assocs., Box 266, 914-

963-3803 
Syosset, Wild & Assocs., 200 Michael Dr., 516-921-

7100 
NC Greensboro, K.O. Brown & Co" Box21791,919-273-

5973 
Ohio Dayton, Megatek, Inc., 2533 Far HilisAve,,513-298-

8638 
Pa Southampton, Wild & Assocs., 80 Second St. Pike, 

215-357 -6645 '. 
Tex Dallas, K.O. Brown & Co., Box 20845, 214-357-3996 
Utah Salt Lake City, Electronics Camps. 515" Box 2066, 

801-262-3700 ' 
Va Arlington, Wi Id & Assocs., 1011 N. Highland St., 

202-524-2274 
Wash Seattle. J,J. Backer Co., 221 W. Galer ,206-283-6470 

• MACARR, INC., 4360 Bullard Ave., New York, N. Y. 10466, Tel: 
212·325-5510; TWX: 710·593·3437; V,P. Sis: S. Borax.""", 
FSC No. 00062 """,,,,,,, .. ,,,,,,.,,.,,,,,,,,,,,,,,,,.,,,,,,,,,,,, .. ,,,,,.,,,,Pg. 2042 
:'.!~ H:':i':tsvilfc, Russel: Assv(;s., :nc., 251.u ~~. ivi~rrlurjai 

Pkwy., 20S-539-7211 
Cal Pasadena, Russell Assoc./ Inc., 3951 E. Huntington 

Dr. 
Fla Winter Pk., Russell Assocs., Inc., 211 W.Fairbanks 

Ave., (05) MI 7-2251 
Ga Atlanta, Russell Assocs., Inc" 6421 Roswell Rd., 

404-255-8422 
III McHenry, Russell Assocs., Inc .• 1303 N. Richmond 

Rd., 815-385-4220 

* Trade Name-See Mfr. Listing 

MANUFACTURERS' SALES OFFICES • TRADE NAMES ••• 

La New Orleans, Young Engrg. Co. , Inc., Box' 50327, 
504-522-6216 

Md Silver $pring, Brimberg Assocs., Inc., 814 Thayer 
Ave .• 30H92-0021 

Mich Detroit, Russell Assoc., Inc.; 24634. Five Mile Rd. 
NJ Englewood Cliffs, Power Conversion& Control/lnc., 

Box 1251 
NY Buffalo, Russell Assocs., Inc., 6789 Main St., 716-

634-3377 
Ohio Cincinnati, Russell Assoc., Inc.1 4 Eswill St. 
Tex Arlington, Lane Engrg. & Sis. Co., Box 844, (817) 

CR 7-3211 
Wash Tacoma, Russell Assocs., Inc., Box 3001, (206) RO 

2-1213 
EXP: NY, New York, REA Int'I., 90 West St., (212) 01 

9-2525 
MACDONALD & CO., 213 S. Brand Blvd., Glendale, Calif. 91204, 

. Tel: 213-241-4131; 515. Mgr: D.W. MacDonald 
MACHINE-O-MATIC, INC., 1922 Ridge Ave." Evanston, 111.60201, 

Tel: 312-869-1700; Gen'l. Mgr: H.L. Weiss 
MACHINERY ELECTRIFICATION, INC., 56 Hudson St., North

boro, Mass., Tel: 617-393-2451; 515. Mgr:S.L. Davis 
• MACHLETT LABS., INC., Sub. Raytheon Co.; 1063 Hope St., 

Stamford, Conn. 06907 .. "."",,,,, .. ,,.,,,, .. ,,,,,,,,,,,,,,,,,,,,,,.,,,,Pg. 2912 
Cal Los Angeles, 2501 W. Seventh St. 
Il San Carlos, 120 EI Camino Real 
III Elmhurst,.754 Industrial Dr. 
FOR: Can, Downsview, Ont., Machlett Canada, Ltd., 129 

Oakdale Rd. 
MACK ELECTRIC DEVICES, INC., 32 Glenside Ave., Wyncote, 

Pa. 19095, Tel: 215-884-8123; 515. Mgr: N.K. 
McKinney 

MACKAY, A.D., INC., 198 Broadway, New York, N.Y. lUU38, Tel: 
(212) BA 7-8532; 515. Mgr: P.H. Nisley 

MAC LEAN-FOGG LOCK NUT CO.r l000Allanson Rd., Mundelein, 
III., Tel: 312-566-0010; Sis. Mgr: H.C. Koestring 

*MACROWAVE oven - Radio FreQuencY Company 
*MACUPlEX ohosohatino orocesses - MacDermid Inc. 
*MADAC a/d/a converters - Singer-General Precision, Inc. 
MAG-CON ENGRG. CO" 85 Richardson St., S.E., St. Paul, Minn., 

Tel: 612-633-8820; Sis. Mgr: R.J. Corbett 
*MAGACYClER converter - Pioneer Magnetics/Inc'. 
*MAGAVERTER converter - Pioneer Magnetics, Inc. 
*MAGCENTRIC magnetic bearings - Cambridge Thermionic 
* MAGGIE tv antennas - S IS.. A J:.lctrns' f Inc. 
* MAGIC computers - AC Electronics 
* MAGIC ARM floating arm lamps-Acme Lite Prod. Co., Inc. 
*MAGIC MIRROR mirror - Pacific Universal Prod, Corp. 
* MAGIC TIP screw holding screw driver ~ Hunter Tools 
* MAGIC WAND electrostatic neutralizers-Sticht, Herman H. 
* MAGITRAN 10udSlleaker systems - Era Acoustics Corp. 
* MAGITRAN regulating transformers- Era Elec. Corp. 
*MAG LAG delay lines - JFD Electronics Co. 
*MAGMOD magnetic modulator - General Magnetics Inc. 
*MAGNA-RAM electrical discharge machine - Siltronics, Inc. 
*MAGNA-SET thermoregulator - Princo Instruments, Inc. 
* MAGNA-SHIELD noise limiting shield-Consolidated Prods. 
*MAGNA-STICK liquid level - Roylyn Inc, 
* MAGNA WELDER wire feeder - Auto Arc-Weld Mfg. Co. 
MAGNAFLUX CORP" 7328 W. LawrenceAve.,Chicago, 111.60656, 

Tel: (12) UN 7-8000; Sis. Mgr: R.G. Strother ..... 
FSC No. 37676 

*MAGNAGLO fluorescent particle test - Magnaflux Corp. 
* MAGNATORC dc motors-Hansen Mfg. Co., Inc. 
*MAGNAVIEWER ultraviolet lamp - Black Lignt Products 
MAGNAVOLT, INC., 44 ProSllect St., Yonkers, N.Y. 10701, Tel: 

(914) YO 3-5900; 515. Mgr: J.J. Wilentchik 
*MAGNE-GAGE plating thickness gauge - American Instr. Co. 
*MAGNECELL magnetic weight detector - Yaskawa Electric 
MAGNECESSORIES, Box 6960, Washington, D.C. 20032, Tel: 301-

839-1383; 515. Mgr: R.H. Carson 

- - - - - -.- -Advertisement- ------
Manufacturer of The Carson Tape Splicer, 
a precision machined SpJicit19 block available 
for ,all widths to tape, and of Visi-Mag r a 
solution for application to magnetic tapes to 
make visible the signals recorded 011 the tape. 
It is especially useful in troubleshooting digital 
magnetic tape systems, in video tape editing, 
in track alignment in head alignment, etc. 
Several types are available, Write for further 
information. 

*MAGNECHARGER magnetizers - Thomas & Skinner, Inc. 
• MAGNECRAFT ELEC. CO., 5575 N. Lynch Ave., Chicago, III. 

60630, Tel: 312·282·5500, TWX: 910·221·5221; Sis. Mgr: 
E. F. Olsen .. """FSC No. 94696 , .. " ..... "." .... " .... ".Pgs. 2292, 2293 

Ariz Scottsdale, Engineering Sis. Assocs., Box 544, 602-
945-S781 

Cal Los Antleles. Universal Components, 2330Westwood 
Blvd., 213-474-1537 

Oakland, F.W. Moulthrop & Assocs., 1530 East 
12th St" 415-261-7676 

Colo Denver, Waugaman Assocs.,2785 Speer Blvd., N., 
lOl-2,,-,OOO 

Conn Farmingtcin, R. Perron& CO.rIIlC., 10 Briarwood Rd., 
203-673-4825 

Trumbull, R. Perron & Co .• Inc" 36 louis St., 203-
.268-9631 

Fla N. Miami. Mark Elctrn. Sis .. Box 291, 305-947-
5080 

III ChicaQo. Ellinoer Sis, Coro .. 6580 Northwest Hwv .• 
312-763-1570 

Iowa C larion, Ellinger Sis. Corp., 309 Fourth Ave. , 5,£" 
515-532-3218 

Mass Norwood, R. Perron & Co., Inc., 159 Morse St., 
617-762-8114 

Mich Roval Oak. Satullo Co .. 4514 N. Woodward Ave .. 
313c549-3910 
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• •• Includilll Federal Supply Codes (FSC) where available 

Minn Minneapolis, R.J. Siedare Assocs .. 4724 - 42nd Ave. 
N .. 612-533-2294 

Mo St. Louis, Ellinoer Sis. Corp., 4969 Bancroft Ave .. 
314-352-2021 • 

NH Dover, R. Perron & Co., Inc., 1 Elm St., 603-142-
2321 

NJ S. Orange, Simberkoff 515., Inc., 11 Valley St., 201-
163-1900 

NV Albany, Simberkoff Sales, Inc., 31 Parkwood St., 
518-438-6431 

Kenmore, Simberkoff Sls" Inc., 284 Edgewood Ave., 
116-834-8119 

Lockoort. Simberkoff 515 .. Inc .. 35 Ni.,ara St .. 116-
434-4426 

New York. Simberkoff Sis .. Inc .• 212-943-1023 
N. Syracuse,SimberkoffSales, Inc.,58Homeland Rd., 

31 ~-458-'i469 
Savville. Simberkoff 515 .. Inc., 3 Kath Ct., 516-589-

7048 
Ohio N. Olmsted, J. Cutts 515. Co., 24039 Ambour Dr., 

216-777-0992 ' 
Ore Portland, D. Fry Co., Box 3803, 503-226-3903 
Pa, Philadelphia. Simberkoff Sales, Inc., 1031 E. Phil-

Ellena St .. 215-224.1905 
Tox Addison. Parvin 515. Co .. Box 301. 214-239-9148 
Va Arlington, Simberkoff 515., Inc., 420 Arlington 

Towers, 103-525-5898 
Wash Burien, D. Frv Co., Box 66411, 206-246-1170 
FOR: Can, Scarborough, Ont .. Lake Engrg., 123 Manville 

MAGNEDVNE, IN~'~5~t~5~;~~0 Real,Carlsbad,Calif.920OS, 
Tel: 114-129-1191; Sis. Mgr: J. Kimble ... FSC 27304 

* MAGNELATCH latch valves-Skinner Electric Valve 
* MAGNELINE digital indicator - Patwin Div. 
• MAGNEMETRICS, Diy. O. S. Walker Co., Inc., Rockdale St 

Worcester, Mass. 01606, Tel: 617 • 853·3232; Mlr: A. H. Fredri~! 
.................................................................................................. PI. 1435 

* MAGNEPAINT magnetic paint- Micro-Circllits Co. 
*MAGNERASER tape demagnetizer - Amplifier Corp. of America 
*MAGNEREED power relay - Solid State Electronics Corp. 
*MAGNESIL alloy - Magnetics Inc. 
MAGNET WIRE, INC" 25 Walker St., New York, N.V.10013, 

Tel: 212-226-0900; Sis. Mgr: J. Wasserman 
MAGNETEC CORP., 7751 Densmore Ave., Van Nuys, Calif. 91406, 

Tel: 213-781-5131; Sls.Mgr:J.W. Hawkins; FSC 13860 
MAGNETIC ANAL VSIS CORP., 535 South 4th Ave., Mt. Vernon, 

N.V., Tel: 914-699-9450; Sis. Mgr: V.L. Spoley 
• MAGNETIC CIRCUIT ELEMENTS INC., 2455A Garden Rd., De 

Monte Research Pic., Monterey, Cain. 93940, Tel: 408 • 373-0456; 
Sis. Mar: J. S. Conklin ........ FSC No. 09349 ...... Pgs. 737, 2862·2864 

MAGNETIC CORE CORP., John St., Box 368, Newburgh, N.V. 
12550, Tel: 914-561-5116, TWX: 510-249-4813; 515. 
Mgr: J.,A, Roberts ..... FSC No. 07699 

MAGNETIC METALS CO., Hayes Ave. at 21st St., Camden, N.J. 
08101, Tel: 609-964-7842, TWX: 110-891-7054; 515. 
Mgr: H.V, PaYnter ...... FSC No. 91881 

• MAGNETICO, INC., 6 Richter Ct., E. Northport, N. Y. 11731, Tel' 
561 ·261-4502; Sis. Mil: S. J. Renard ........ FSC No. 10581... ..... 
.................................................................................................. Pg. 2865 

Ariz Scottsdale, E.J. Foley & Assocs., 3840 N. Jokake 
Dr.,602-945-2665 . 

Cal Burlingame, Leddy & Assocs., 1319 Howard Ave., 
415-341-5241 

Los Angeles, Universal Components Co"2330Wesl
wood Blvd., 213-474-1537 

Conn Old Greenwich, F.A. Fortune, 8NimitzPI.,203-631-
1378 . 

Ind Ft. Wayne, McDonald Sis. Co., Box 2848, 219-145-
9214 . 

Md Towson, W.M. Jones Co., 1107 Echo Ct., 301-823-
5721 

Mo St. Louis, G. Fixman Eng. Co., 8160 Stanford Ave., 
314-725-5219 

Ohio Fairview Pk., Com par Ohio, Box4791,216-333-4120 
Tex Dallas, Southern Eng. Co., 6434 Maple Ave., 214-

341-0669 
MAGNETICS, INC., Components Div., P.O. Box 391, Butler, Pa., 

Tel: 412-285-4111, TWX: 710-373-3821; Sis. Mgr: 
J.F. Huth ..... FSC No. 90791 

MAGNETICS, INC., Kemco Div., Sandy Lake, Pa.16145, Tel: 412-
376-7515; Div. Mgr: L.N. Martin 

*MAGNETREATER de-magnetizer (variable) - HFL Industries 
*MAGNETTE circuit breaker - Heinemann Electric Co. 
*MAGNI-WHIHL'bathS - Illue M ~Iect"c 1;0. 

*MAGNIPHASE transmission line protection sys - Continental 
MAGNO-CERAM CO., 2614 S. Clinton Ave., S. Plainfield, N.J. 

07080, Tel: 201"561-2000; Sis. Mgr: H. Gelbard 
MAGNUSON ENGINEERS,INC.,lOiO Timothy Dr .,SanJose,Calif. 

95133, Tel: 408-281-1260; 515. Mgr: T. Smitll 
*MAGSLIP servo compo - Muirhead Instruments,lnc:. 
*MAGTON solenoid - Magnuson Engineers, Inc. 

• MAGTROL, INC .• 240 Seneca St., Buffalo, N. Y. 14204, Tel: 
716·856·7451; Sis. Mlr: W. A. Mulroy .......................... PI. 1741 

Cal Santa Monica, DaVidson Assocs.,1I1C.,2920 Nebraska 
Ave., 213-451-5761 

III Chicago. B. Anderson & Assocs .. 5969 N. Elston 
Ave .. 312-774-8989 

Mass Braintree, Bordewieck Engrg, Sis. Co., 221 Grove 
51.. 611-843-0845 , 

Mich Birmingham, H.C. Heym, 1688Buckingham Rd.,313-
644-9166 

Minn Minneapolis. B. Anderson & Assocs., 4660West 77th 
St .. 612-920-8414 

NV Roslvn Hots .. T ravco Assocs .. 142 Mineola Ave .. 
516-621-3223 

Williamsville. J.M. Shea Assocs .. lnc., 7172 Transit 
Rd., 116-634-0200 

Ohio Chaorin Falls, J. Kilroy Corp., Box 365, 216-241-
8991 

SEt PAGE 352 TO GET YOUR COpy OF THE RAOIO-ELECTRONIC MASTER 

'Pa Berwvn. Tucker Assocs., 1018 Derwydd La .. 215-
644-0142 , 

Tex Dallas, Gillett Inds. Co .. 5635 Vale Blvd., (214) EM 
1-ll101 

MAIDA DEVELOPMENT CO., 214 Academy St., Hampton, Va. 
23369, Tel: (703) PA 3-0785; 515. Mgr: F.X. Maida 
..... FSC No. 91984 

MAJOR ELCTRNS, CORP., 649 39th St., Brooklyn, N.Y. 11232, 
Tel: 212-854-2100; Sis. Mgr: J. Mandel . 

*MAJOREG variable power supplies - Weir Electronics, Ltd. 
* MAJORETTE phonographs - Maior Elctrns. Corp. 
MALAKER CORP., W. Main St., High Bridge, N.J. 08829, Tel: 

201-638-6112, TWX: 201-280-4020; Sis. Mgr: J.B. 
Malaker 

• MALCO MFG. CO., INC., 5150 W. Roosevell Rd., Chicago, III. 
60650, Tel: 312·287-6700; Pres: M. Just ...................... Pg. 919 

Cal Westlake Village, F. Wilkie, 4407 Guidhall Ct., 213-
776-6671 

Conn Clinton, D. Hanaway, 280 E. Main, 203-669-9265 
W. Hartford, R.S. Pettigrew & Co., 10 N. Main, 203-

233-8533 
Fla Maitland, K & E Assoc., Inc., 2031 Chippewa Trail, 

305-644-3039 
Ga Kennesaw, K & E Assoc., Inc., Blue Springs Park, 

404-914-4264 
Ind Ft. Wayne, Frederick & Meily, 1601 S. Hanna, Tel: 

744-0641 
Iowa Des Moines, K.S.W Assoc., 3831 43rd St., 515-

279-9235 
Md Towson, Habco Elctrns., 603 Allegheny Ave., VA 5-

9637 
Mass W. Newton, R,S. Pettigrew & Co., Inc., 950 Water-

town St., 617-969-5710 
Mich Battle C reek, Frederick & Mei Iy Co., 157 Cameron 

Dr., 616-963-0230 
Mo Kansas City, Kelly-Schmilz-Winkeler, 7546 Troost 

Ave., (816) EM 3-5651 
St. Louis, Kelly-Schmitz-Winkeler, 2319 Hampton, 

(314) ST 1-6111 
NJ Livingston, Murray Co., 25W.Northfield,WY2-0520 
NV DeWitt, C.D. Taylor Assoc., Box 190,315-446-1431 
Ohio Cincinnati, Components, Inc., H8l0 Knoll Springs, 

513-721-2991 
Cleveland, Components, Inc., 7461 N. Linden La., 

216-842-2737 
Tex Dallas, Techno Assoc., 2324 Shore Crest Ur., (214) 

FL 1-9213 
Wash Seattle, Para-Tech Agencies, 2203 N.W. Market St., 

206-183-3900 
FOR: Can, Burlington, Ont., S.C. Hooker Co. Canada, 

Ltd., Box 398, 416-637-2121 
Can, Montreal, Que., S.C. Hooker Co, Canada, 

Ltd., 144 Ronald Dr., 514-488-9114 
MALLINCKRODT CHEMICAL WORKS, 2nd & Mallinckrodt Sts., 

St. Louis, Mo. 63160, Tel: (314) CE 1-8980, TWX: 
910-761-0443; Sis. Mgr: K. Wunderli 

• MALLORY, P. R. & CO. INC., 3029 E. Washington St, Indianapolis, 
Ind. 46206, Tel: 317·636·5353, TWX: 317-634-4214 ........... . 
.................. Pgs. 679-681, 1045, 1630, 2043·2045, 2408, 2462 
Cal Burlingame, P.R. Mallory & Co. Inc., 801 Mahler 

Rd.,415-697-6766 ' 
Los Angeles, P.R. Mallory & Co.lnc.,6121 Randolph 

St., 213-728-9908 
Fla Orlando, P.R. Mallory & Co. Inc., 1040 LakeElienor 

Dr., 305-855-6353 
Ga Atlanta, Grady Duckett Sales Co., Box 29067,404-

451-3529 
Haw Honolulu, Earl Assocs., Box 2845, 808-815-649 
III Chicago, P.R. Mallory & Co. Inc., 3672 Milwaukee 

Ave., 312-282-1100 
La New Orleans, G.V. Peck Co., 4711 Spain, 504-282-

1553 
Mass Watertown, P.R. Mallory & Co. Inc., 118 Main St., 

617-924-2214 
Mich Birmingham, P.R.Mallory&Co.lnc.,2254ColeAve., 

313-646-0100 
Minn Minneapolis, P.R. Mallory & Co. Inc., 121 W. Lake 

St., 612-827-2527 
Mo St. Louis, P.R. Mallory & Co. Inc., 215 Meramec 

Ave., 314-121-8695 
NV Manhasset, F. Spellman Co., 1295 Nortllern Blvd., 

516-627-3399 
Tarrytown, P.R. Mallory & Co.lnc.,Box8,914-591-

7400 
Warsaw f P .K. Mallory 1St 1,;0, Inc., lUO Allen ::t" 

116-796-2218 
NC Lexington, P.R. Mallory & Co. Inc., Box liS, Rte. I, 

704-249-9101 
Ohio Dayton, P.R. Mallory &. Co, Inc., 3300 S. Dixie Dr., 

513-299-5505 
Maple Hgts., P ,K. Mallory &. (;0., IIlC., tiox IIU~~, 

216-663-6600 
Okla Tulsa, G.V. Peck Co., Box 15611, 918-585-5853 
Ore Portland, Earl & Brown Co., Inc., 2041 Southwest 

58th Ave., 503-292-9145 
Pa Philadelphia, P.R. Mallory & Co. Inc., 4343 E. River 

. Dr., 215-844-8891 
Tex Dallas, G.V. Peck Co., Box 18621,214-328-3511 

Houston, G.V. Peck Co., 5751 Bellaire Blvd., 113-
664-1435 

Wash Seattle, Earl & Brown Co., Inc., 4422 First Ave., 
W., 206-284-1121 

Wisc Milwaukee, P.R. Mallory & CO. 111C., 1348 North 37th 
St., 414-342-3616 

FOR: Can, Toronto, Ont., JohnsoriMatthey& Mallory, Ltd., 
110 Industry St., 416-163-5111 

Can, Willowdale, Ont., A.C. Simmonds & Sons, Ltd., 
285 Vorkland Blvd., 416-445-9111 ' 

MAG· MAR . 
• IliALLORY, P. R. & CO., INC., Integrated Circuit Dept, 3029 

E. WashlnRlDn St., Indianapolis, Ind. 46206, Tel: 317·636-5353, 
TWX: 317·634-4214; Mktg. Mil: C. Klasinl .................. Pg. 1630 

(Refer to Mallory, P.R. & Co. Inc. for sales office information.) 
• MALLORY BATTERY CO., Diy. P. R. Mallory & Co. Inc., S. Broad· 

way, Tarrylown, N. Y. 10591, Tel: 914·591·7000; Dir. Mill&: 
H. R. Roberts ............................................................ PIS. 2043·2045 

(Referto Mallory, P.R. & Co. Inc. for sales office information.) 
• MALLORY CAPACITOR CO., Div. P. R. Mallory & Co., Inc., 3029 

E. WashinRlDn St,lndianapolis, Ind. 46201, Tel: 317 • 636·5353; 
Sis. Mil: A. E. Irwin .................................................... Pgs. 680, 681 

(Refer to Mallory, P.R. & Co.lnc.for sales office information'> 
• MALLORY CONTROLS CO., Div. P. R. Mallory & Co., Inc., Box 

327, Frankfort, Ind. 46041, Tel: 317·654-5501, TWX: 317·634-
4214; Sis. Mlr: R. Horstmann ...... FSC No. 37942 .. Pgs. 2408, 2462 

(Refer to Mallory, P.R. &Co.lnc. for sales office information.> 
MALLORV ELECTROMAGNETIC CO. DIV., P.R. Mallory & Co. 

Inc., Du Quoin, III. 62832, Tel: 618-542-2154, TWX: 
618~542-4120; Mgr: L.J. Hemelgarn ..... FSC 31942 

MALLORV METALLURICAL CO., Div. P.R. Mallory & Co., Inc., 
3029 E. Washington St., Indianapolis, Ind. 46201, 
Tel: 317-636-5353, TWX: 317-634-4214; 515. Mgr: 
D.J. Smith 

• MALLORY TIMERS CO., Div. P. R. Mallory & Co. Inc., 3029 
E. WashlnRlDn Sl,lndianapolis, Ind. 46201, Tel: 317 • 636·5353, 
TWX: 317-634-4214; Sis. Mlr. D. J. Bowden ........ FSC No. 37942 
.................................................................................................. Pg. 1045 

(Refer to Mallory, P.R. & Co. Inc. for sales office information.> 
MAMCO CORP., Motor Div., 532 Fourth St., RaCine, Wisc. 53404, 

Tel: 414-634-1923; 515. Mgr: F.E. Schumacher 
*MANCHEX batteries - ESB Inc. 
*MANSON friction tape - Okonite Co. 
MANGER ELECTRIC CO., INC., W. Henry St., Stamford, Conn., 

Tel: 203-348-7761; Sis. Mgr: J.V •. Judge 

- - - - - - - -Advertisemellt- - - - - - -
Manger ElectriC, the custom wire processor 
speCializing in U) lead preparation: cut, stnp 
(including end, center, and counter-stripping), 
twist and tin,character and color-band codl ng; 
(2) terminating; (3) fabrication of coded sleeve 
markers; (4) sophisticated harness assemblies 
(including custom molding), Q.ualityworkman
ship on wi res and cab les trom *44 gauge to 
1,000,000 circular mils against most exacting 
specifications. 

MANN, DAVID W. CO., Div. GCA Corp., 174 Middlesex Tpke., 
Burlington, Mass. 01803, Tel: 611-212-5600; Sis. Mgr: 
A.J. O'Malley 

MANN-RUSSELL ELCTRNS., INC., 1401 Thorne Rd., Tacoma, 
Wash. 98421, Tel: 206-383-1591; 515. Mgr: R.W. 
Kling 

MANSOL CERAMICS CO., INC., 140 Little St" Belleville, N.J. 
01109, Tel: 201-159-8600, TWX: 710-995-4921; Sis. 
Mgr: R.J. Durkin 

* MANU-ROLL air filter-Cambridge Filter Corp. 
* MANUMATIC leak detectro valve- Norton Co • 
*MANUMATIC leak detector valve -' Vacuum Equipment Div. 
*MAPICO irOil oxides - Columbian Carboll Company 
*MAR-TEMP heat treating s~lts, oi Is - Houghton & Co • 
MARANTZ CO.,INC .. P.O. Box 99, Sun Valley, Calif. 91352, Tel: 

213-161-9750; Sis. Mgr: P. Markoff 
*MARATHON batteries - Gould Marathon Battery Co. 
*MARATHON flashlights - Gould Marathon Battery Co. 
*MARATHON tape recorder - Spec Tool Co. 
MARATHON INSTRS. DIV., Spec Tool Co., 9626 E. Beverly Rd., 

Pica Rivera, Calif. 90660, Tel: (213) RA 3-9533, 
TWX: 213-685-6218; 515. Mgr: T.P. Cadwell ..... 
FSC No. 07132 

*MARBON resins - Marbon Div. 
MARBON, Div. Borg-Warner Corp., P.O. Box 68, Washington, 

W.Va. 26181, Tel: 304-863-5353, TWX: 110-934-
8210; V.P. Sis. Mgr: J.L. Shafer 

*MARC ,remote control & telemetering - Moore Assocs., Div. 
MARCAL ELECTRO-SONICS, P.O. Box 185, Burbank, Cal it. 91503, 

Tel: (213) VI 9-4413; Sis. Mgr: F.C. Farrell 
• MARC()'OAK, Diy. Oak Electro/Netics Corp., P.O. Box 4011, 

Anaheim, Calif. 92803; Tel: 714·535-6037, TWX: 714-176-6111; 
SI •• Mar: R. J. Faulstick. ....... FSC No. 87034 .................... Pg. 2753 

MARCONI DIV., English Elec. Corp., 1 Park Ave., New Vork, N.V., 
Tel: 212-679-9313; Mgr: J.S.V. Walton 

• MARCONI INSTRUMENTS, Div. English Elec. Corp., 111 Cedar 
La., Englewood,N. J. 07631, Tel: 201·567-<)607, TWX: 710·991· 
9675; Sis. Mer: K. Elkins ........ FSC No. 09553 ...... Pgs. 1432·1434 

Ala Huntsville, Lee Assocs., Inc., Box 1506, 205-539-
0161 

Ariz PhoeniX, Moxon Elctrns. Corp."15 North 40th PI., 
602-273-7363 

Cal Los Angeles, Moxon Elctrns. Corp., 2311 Pontius 
Ave" 213-272-9311 

San Diego, Moxon Elctrns. Corp" 2054 Garnet St., 
714-214'6525 

San Mateo, Moxon Elctrns. Corp;, 15 41st Ave.,415-
345-7961 

Colo Denver, Hytronic Meas., Inc.,4940 East 39th Ave., 
303-388-4081 

Fla Orlando, Lee AssocS., Inc., 200 E. Marks, 305-241-
4445 

Haw Honolulu, Intelect, Inc., 30 N. School St., Tel: 566-
366 

III Chicago, K.W. MeYers, Inc., 1256W. Touhy Ave., 312-
774-6440 

Md Bethesda, S & 5 Assocs., 7720 Wisconsin Ave., 301-
654-2420 

Mass Belmont, Vector Sales, 774 Pleasant St., 611-489-1400 
Mich Ann Arbor, Ohio Instr. Co" 215 South 5th St., 313-

169-1177 
Minn Minneapolis" K.W. Meyers Co., 4725 Excelsior 

Blvd., 612-920-7080 
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_MA_R_._M .. A_T ____________ • __ ---------------.MANUFACTURERS' SALES OFFICES· TRADE NAMES .. , 

NJ Saddle Brook, L & M Assocs., 511 Victor St., 201- MARKEM CORP., 194 Congress St., Keene, N.H. 03431, Tel: 603" MASSEYDICKINSONCO.,lNC.,9 Elm St., Saxonville, Mass. 01701, 

NM 
843-8700 352-1130, TWX: 110-366-1880; Sis. Mgr: G.Rossiter Tel: 617-877-2511; Pres: P .L. Meretsky 

Albuquerque, Hytronic Meas., Inc., 205 San Pablo,S. MARKERMATIC wire marking machine _ Brady W. H. Co. *MASSTER liquid mass indicator system - Standard Precision 

NY 
E., 505-268-3941 • MARKITE CORP., 155 Waverly Pl., New York, N. Y. 10014, Tel: Diy. of ECl 

Brentwood, L& MAssocs., 7 MayflowerCt.,516-231- (212) OR. 5-1384, TWX: 710-581-3673; 5.15. Mgr: J. Luch ........ MAST DEVELOPMENT CO., 2212 East 12th St., Davenport, Iowa, 
8363 FSC No. 02918 .......................................... : ......................... Pg. 2483 Tel: 319-326-0141; 515. Mgr: JA. Carrig 

Fayetteville, M.P. Andrews, Inc., 319 Matt Rd.,315- Cal Los Angeles, O. Miller Assoc., 5919 W. Third St., • MASTECH, INC., Box 178, E. MoliDY Rd., Syracuse, N. Y. 13211, 
637-3144 (213) WE 6-7281 Tel: 315-455·6662; Pres: R. F. Merrilhew ........ FSC No. 27694 

NC 
Schenectady, M.P. Andrews,Box 439, 518-377-8759 Colo Englewood, Thorson Co., 300 E.HampdenAve.,(03) ..................................................................... ; ............................ Pg. 1436 
Winston-Salem, Lee Assocs., Inc., Box 906, 919- SU 9-1841 Mass Lynnfield, New England Mktg.Assocs.,lnc.,55Salem 

724-2406 Conn Milford; Westwood Assoc., Box 502, 203-878-8528 St., 617-245-9530 
Ohio Worthington, Ohio Instr. Co., 505 WhitneyAYe.,614- Fla Winter Park, Aironic Accessory Co., Inc., 211 W. Pa King of Prussia, Diversified DeVices, Box 241, 215-

885-0743 Fairbanks Ave., (305) MI 7·2251 265-7925 
Pa Andalusia, L & M Assocs., 965A Bristol Pke, 215- III Chicago, Berndt Assoc., Inc., 6414 W.BelmontAve., Tex Dallas, IBL Engrg. & Sis., Inc., 219 Preston Royal 

639-3100 312-283-0713 Ctr" 214-363-2921 
Pittsburgh, Ohio Instrument Co" 6 Barton Dr., 412- Ind Mishawaka, C. Given, 921 E, Third St., (219) BL 5- MASTER APPLIANCE CORP ,,1745 Flett Ave., Racine, Wic.53403, 

371-3020 6439 Tel: 414-633-1791; Dir. at Mktg: F.N. Pteil 
Tex Dallas, Braden Engrg. Co., 2646 Andjon Dr., 214- Md Bethesda, Warren Mount Co., 1735 Old Georgetown MASTER ENGRAVING, 11 Wallace St., E. Paterson, N.J. 07407, 

352-4626 Rd., 301-657-9312 Tel: 201-791-3323; Sis. Mgr: K. Ralndorf 
Houston, Braden Engrg. Co., 3130 Southwest Frwy., Mass Weston, Westwood Assoc., Box 168, 617-891-7810 MASTER MOBILE MOUNTS, 1000 Crystal Dr., Ft. Myers, Fla. 

(713) JA 9-9881 Mich Grand Rapids, Reichold Assoc., 14 Weston St., S.E., 33901, Tel: 813-936-2109, TWX: 510-951-7638; Sis. 
Utah Salt Lake City, Hytronic Meas., Inc., 2022 S. Main 616-459-4445 Mgr: L. Mel ..... FSC No. 97540 

St., 801-466-4924 Minn Minneapolis, Hasse & Assoc., Inc., Box 7707,612- MASTER MOBILE MOUNTS, Div., Whitehall Elctrns. Corp., 1000 
Wash Seattle, J.K. Dooley Co., Inc., 4110 Stoneway, N., 588-0551 Crystals Dr., Ft. Myers, Fla. 33901, Tel: (813) WE 

(206) ME 2-1618 NY Buffalo, R,W. Mitscher Co., Inc., Ellicott So. Bldg., 6-2109, TWX: 510-951-7638 
MARDUTH PRODS., 1387 Ledge Rd.,R.D.I, HinckleY,Ohio 44233, 716-854-2518 * MASTER SCREEN screen machin~- Podgor, J.E. Co., Inc. 

Tel: 216-239-6479; Mgr: D.R. Christian; FSC 16260 NC Greensboro) K.O. Brown & Co., Box 9231, 919-288- * MASTER-SHAPES labels- Mast~r Tape Printers,lnc. 
2651 • MASTER SPECIALTIES CO., 1640 Monrovia, Costa Mesa, Calif. 

.. .. .. .. .. .. .. -Advertisement- ............ .. 
Manufacturer of hand held and motor driven 
Surface Roughness measuring equipment used 
by, the Armed Forces and industry to control 
the quality of the surface finish of a wide 
variety of machined and cast products. Special 
pickups and attachments are available for un
usual ineasuring problems. Small transistorized 
units for ease in portability. Comply with 
ASA B-47.1 Standard and Military Standard, 
Mi 1-l-45177A. 

*MARI GUIDE direction finder - States Electronics Corp. 
*MARINE ARROW direction finder - States Electronics Corp. 
*MARINE PILOT direction finder - States Electronics Corp. 
*MARK C switches - Cole Instrument 
* MARK 1,11,111 terminal attach. machines -Kent Corp. 
*MARK II enlargers - Burke & James 
*MARK II relay - Electro-T ec Corp. 
*MARK 8, MARK 12B, MARK 16, MARK 24 vhf nav-com units -
Narco Scientific Industries 
*MARK VIII poly weld systems - Miller Electric Mfg. 
* MARK 10 auto. ignition SYS.- Delta Prods., Inc. 
MARK PRODS., INC" 3935 Fairhill Dr., Houston, Tex. 77042, Tel: 

713-782-4430; Sis. Mgr: I.R. Annoot 
MARKAL CO., 250 N, Washtenaw Ave., Chicago, III. 60612, Tel: 

312-826-r700; Sis. Mgr: D. Lytton 
• MARKEL, L. FRANK & SONS, School La., Norristown, Pa. 19401 

Tel: 215·272-8960, TWX: 51 D-660·0 190; Mldg. Mgr: W. F. 
Michener .................................................................. Pgs. 1585, 2957 
Ariz Scottsdale, AR/TEC, Inc., Box 727, 602-947-6304 
Cal Los Angeles, InsulationSupplyCo., 779E.PicoBlvd., 

213-747-5416 
Los Angeles, NationalWire & Cable Co" 136 San 

Fernando Rd., 213-225-5611 
Redwood City,lnsulation SupplyCo.,2553Middlefield 

Rd •• 415-369-7357 
Colo Denver, Ward Elec. Supply Co., 1909 Blake St.,303-

222-3541 
Conn Watertown, R,P. Mahan Co., Hopkins Rd., 203-274-

Fla 

Ga 

Iii 

2363 
N. Palm Beach, J,F, Griffin & Co •• 812 Lakeside 

Dr" 305-848-4617 
Atlanta, Strausz, Inc" 344 Williams St., N.W., 404-

688-1928 
Chicago, J.J. Glenn & Co., 4300 S. Tripp Ave., 312-

847-6400 
Mass Wellesley, R.P. Mahan Co., 572 Washington St.,617-

237-1040 
Mich NorthVille, L. George Agency, Box 127,313-474-1505 
Minn Minneapolis, F. Peterson Co.,4501 Minnetonka Blvd., 

Mo 

NJ 

NY 

612-927-4453 
Webster Groves, Hippler Sis. Co., 1135 Cheshi re La., 

314-961-8499 
N. Bergen, Electrical Insulation Sis. Co., Box 829, 

201-864-2376 
Lynbrook, H .B. Heft, Box 623, 516-599-3351 
Rochester, Gislason Sis., Inc .• 617 Case Bldg., 716-

454-4741 . 
NC Charlotte, H.T. Altman Co.,Box 15631, 704-399-8626 
Ohio Chagrin Falls, Electrolock, I·nc., I N, Franklin St •• 

216-247-4245 
Okla Oklahoma City, J,H. Cole Co., 1811 N.W. First St., 

Ore 

Pa 

405-235-2447 
Portland, C,E. Riggs, Inc., 422 Northwest 8th Ave., 

503-226-3286 
Munhall, P,E.I. Sis. Corp., 800 Martha St.,412-462-

6300 
Philadelphia, C.H. Newson & Assoc., 711 Bethlehem 

Pke., 215-248-3377 
Tenn Chattanooga, Jackson & Assoc., Box 2035, 615-267-

4260 
A!"!:!1gtcn, tHne S~;::;::l:r Co., 3215 Ave. [, C" c)ii-

261-2255 . 
Utah Salt Lake City, Electric Parts & Insulation Co., 246 

West 13th,S" 801-486-0773 
Wash Seattle, C.E. Riggs, Inc., 314 Second Ave., 5., 206-

623-5707 
Wise Elm Grove, J,J. Glenn & Co., Box 553, 414-353-

7262 
FOR: Can, Burlington, Ont •• H.P. Ruggles&Co., Ltd ,,3077 

Mainway 
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Ohio Fairborn, Technical Assoc., Inc., Box 388,513-878- 92627, Tel: 714· 642·2427; Sis. Mgr: T. DeSlefano ........ FSC No • 
2484 96182 ........................................................................ Pgs. 2750·2752 

Dayton, J,J. Tisdall, 359 Fawnwood Ave., (513) AX Cal Costa Mesa, 1650 Monrovia, 714-642-0114 

9-4392 'F'Ia Pwa,·nIOteArltpo',4,6037c2awlif.orFna.ia,·r'b4aln5k-s32A7v-e7.7,13605_<47_0100 
Rocky River, Technical Assoc., Inc., 19500 Center K v 

Ridge Rd., 216-333-0035 Ga Atlanta, 943 E. Paces Ferry Rd., N.E., 404-261-
Tex Dallas, K,O. Brown &Co.,Box20845,214-357-3996 8642 
Wash Seattle, D. Miller Sis. Co., 2323 North 45th St., (206) III Chicago, 5320 W. Lawrence, 312-282-7112 

ME 2-7070 Mass Waltham, 751 Main St., 617-893-1020 
FOR: Can, Toronto, Ont.,D.I. Snell, Ltd., 700 Weston Rd. Mo St. Louis, 453 N. Lindbergh, 314-991-2877 

* MARKS-A-LOT felt tip marker - Carters Ink Co. NJ Haddonfield, 5 Haddon Ave., 609-428-0701 
*MARKSMAN soldering irons - Weller Electric Corp. NY Syracuse, 5104 W. Genesee St., 315-488-0876 
* MARKSMAN temp, recorders-West Instr. Corp. .. Valley Stream, 507-535 RockawayAve.,516-561-2334 
* MARLASTIC 101 cable jacketing - Mark Prods., Inc. Ohio Willoughby, 35104 Euclid, 216-946-5552 
MARLIN MFG. CORP., 12404 Triskett Rd.,Cleveland,Ohio44111, Tex Dallas, 6434 Maple Ave., 214-357-9459 

Tel: 216-941-6200; 515. Mgr: P .J, Hruby Houston, 1811 Crawford St., 713-228-2294 
MARLIN-ROCKWELL, Div. TRW, Inc., 402 Chandler St., James- Wash Seattle,1110 North 175th St., 206-546-1561 

town, N.Y. 14701, Tel.: 716,484-0141; Gen'l. Sis. MASTER TAPE PRINTERS, INC., 4517 Elston Ave., Chicago, 
Mgr: P .H, Martin ..... FSC No. 38443. 111.60630, Tel: 312-685-4100; Sis. Mgr: R.G. 

* MARLO heat transfer equip.-Porter, H.K. Co" Inc. Dorfmeister 
* MARLOX thermocouples- Marlin Mfg. Corp. MASTER TOWER CO.,121 Main St., Sioux City, Iowa 51102, Tel: 
MARMA ELCTRN. CO" 1633 N. Halsted St., Chicago, III. 60614, 712-258-0108; Sis. Mgr: G. Houpt 

Tel: 312-664-3516; Sis. Mgr: W.S. Martin MASTERITE INDS. CORP .. Div. KDI Corp.,2841 W. Lomita Blvd., 
MAROTTA VALVE CORP., Boonton Ave., Boonton, N.J. 07005, Torrance, Calif. 90505, Tel: 213-775-3471; 515. Mgr: 

Tel: 201-334-7800, TWX: 710-987-8358; Sis. Mgr: J.H. Vallerand ..... FSC No, 05041 
W.T. Browne ..... FSC No. 99657 * MASTERLINE matv equiP. - Blonder-Tongue Labs., Inc. 

MARSHALL INDS., Capacitor Div., 1960 Walker Ave., MonrOVia, * MASTERMIL milling machine - Gorton Machine Corp • 
Calif. 91016 *MATE-N-LOK connectors - Amp Inc. 

* MARSHALL testing furnaces- Norton Co. *MATEC test, evaluation & class. equip. - Motorola Semi. 
*MARSHALL testing furnaces - Vacuum Equipment Div. MATERIALS ELCTRN. PRODS. CORP., (Melear), 990 Spruce St., 
MARSHALL INSTRS.,INC., 14203 Bessemer St., Van Nuys,Calif., Trenton, N.J. 08638, Tel: 609-393-4178; 515. Mgr: 

Tel: (213) TR 3-1016; Sis. Myr: J.V. Pavelka M. Levine 
MARSHALL JOHN ASSOCS., INC., P.O. Box 6276, Bridgeport, - C - - - - - -Advertisement- -- - - - - -

Conn., Tel: 203-335-7261; 515. Mgr: M.M. Bassick Creators of the solderable ceramic module. 
• MARSTAN ELCTRNS., Div. Balco Elclms., Inc., 307 Washington Highest efficiency, and reliability in the in-

51., Orange, N. J. 07050, Tel: 201·677-1200, Vice Pres: dustry. Modules and Thermoelectric assem-
S. E. Bromberg ........ FSC No. 11880 .................... Pgs. 2404, 2405 blies, supplied in OEM Quantities and prices. 

Cal Los Altos, Pritchard & Haney. Box 102,415-961- Complete line of modulesavailablefrom stock. 
8218 

Mission Hills. Random Elctro Sis .• Box 5125.408-
360-1332 

.Colo Denver. J.L. Goodman Sis. Co .. 1869 S. Pearl. 303-

Fla 
744-6477 

Winter Park. Spartak. Inc .• 410 Phelps Ave .. 305-
644-3023 

Mass Natick, D.W. Marcus Co., Box 453. 617-235-1432 

NY 

New Monmouth. P.O. Aaron Assoc., Box 633, 201-
671-9148 ' 

Pt. Washington, P.O. Aaron Assoc •• Box 511. (516) 
PO 7-8480 

Ohio Dayton. R. Mayne & Co., 2412 Far Hills Ave .• 513-
298-8492 

Tex Dallas. Southern Engrg. Co" Box 8393, (214) LA 1-
3748 

Wise Milwaukee. Gentron Co .. 744 N. Fourth St .. 414-
543-8110 

FOR: Can, Montreal, Que., Electrodesign Ltd., 9124 St. 
Lawrence Blvd., 514-389-5914 

Can. Ottawa, Ont .. Electrodesign Ltd .• Box 7011. 
613-745-0541 

Can, T oronto,Ont.,Electrodesign ltd.,3433 Bathurst 
. St .. 416-787-0991 

MARYLAND LAVA CO., INC., P.O. Box 527, Dept. EEM, Bel 
Air, Md. 21014, Tel: 3QI-838-4114; 515. Mgr: J.B. 
Dinning 

MARYLAND MAGNET CO., 5412 Gist Ave., Baltimore, Md. 21215, 
Tel: 301-358-7282; Sis. Mgr: J. Caplan 

MARYLAND TELECOMMUNICATIONS,10534 York Rd.,Cockeys
ville, Md. 21030, Tel: 301-666-2727; Sis. Myr: J.D. 
Rockwell 

*MARZ metals - Materials Research Corporation 
* MASKCOAT prot. coating-Western Coating Co. 
MASCi, ELEC. CO., iNC., Div, Ansul (";0.,3839 Verdugo Rd., 

Los Angeles, Calil. 90065, Tel: 213-254-9104; Sis. 
Mgr: R. Doll ..... FSC No. 81759 

MASPRO CO., INC., Asada, Nissin, Nagoya-Shigai, Japan, Tel: 
052-801-1121; 515. Mgr: C. Oda 

MASSA DIV" Dynamics Corp. of America, 280 Lincoln St., 
Hingham, Mass., Tel: 617-749-4800, TWX: 710-
348-0162; Sis. Mgr: R. Ferrini .... FSC No. 88958 

MASSEY, A.H" INC., III Third St., DerbY, Conn. 06418, Tel: 
203-734-2529 

* Trade Name-See Mfr. Listing 

MATERIALS FOR ELECTRONICS,INC.,149-32132nd St.,Jamaica, 
N,Y .11430, Tel:212-322-9400;Sls. Mgr: G.Planchon 

MATERIALS RESEARCH CORP., Rte. 303, Orangeburg, N.Y. 
10962, Tel: 914-359-4200, TWX: 710-576-2656; 515. 
Mgr: C, Malo 

MATERIALS TECHNOLOGY, INC., p.O. Box 187. Somerset, N.J. 
08873, Tel: 201-249-9200; Sis. Mgr: M. Gothelf 

- - - - - - - -Advertisement- - - - - - - -
Electroformed foil for printed circuitry and 
chemical milling applications. Vertical grain 
gives more uniform etching with less undercut. 
~~i~. metals and strip~lating service avail-

* MATRICON cathode ray tube - Albion Optical Co., Inc. 
MATRIX CORP., 520 North 11th Ave., Beech Grove, Ind. 46107, 

Tel: 317-786-4601; Sis. Mgr: K. Bartlett 
MATRIX DIV., Schafer Elctrns., 91190e Soto Ave., Chatsworth, 

Calif. 91311, Tel: 213-882-2000, TWX:910-494-1924 
..... FSC No, 26637 

MATRIX ENGRG. CORP .,1502 Westl66 St., Gardena,Calif. 90247, 
Tel: 213-770-0521; Sis. Mgr: R.C. Lace 

• MATRIX SCIENCE CORP., 435 Maple Ave., Torrance, Calif. 90503, 
Tel: 213·775-2411, TWX: 910-349·6953; Sis. Mgr: J. Schnepf 
........ FSC No. 14283 .................................................. Pgs. 922, 923 

Cal Los Altos, E, Landa Co., One First St., 415-948-
0788 

Mass Wellesley Hills, R.H. Sturdy Co., 204 Worchester 
St., 617-235-2330 

Minn Minneapolis, ElectroServ. Co .• 1455 W. Lake St •• 

Mo 

NJ 
NY 
Tex 

612-827-2907 
St. Charles, Buse Sis. Co., 608 S. Main St., 314-

724-6667 
Wayne, G.T. Assocs., Box 1233,516-731-3449 
Levittown, G,T. Assocs., Box 283, 516-731-3449 
Dallas, Carey & Assocs., 725 Preston Forest etr ., 

214-361-6234 
Houston, Carey & Assocs., 3315 West 12th St., 713-

869-3623 
San Antonia, Carey & Assocs" 6633 N. Broadway, 

512-822-1616 
Wash Believue, R. Over 515., 1615 !03rd Ave., S.E" (206) 

GL 4-4551 

eem/1969 



... including Federal Supply Codes (FSC) where available 

- - - - - - - -Adverti sement- - - - - - - -
Matrix Science Corp. has for immediate de
livery Sub-minature Rack & Panel Connectors 
per Mil-C-24;l08. These include crimp I> 
solder, steel & non-magnetic shells with 
optional float mounts. This new MS connector 
adds another dimension to the "Matrix Wire 
T erminalion System". 
Other components inthis system are the Matrix 
Module Terminal Block, Module Feed-Thru and 
Programming Blocks. When weight and space 
are limited the Matric Mini-MateHighDensity 
may provide the answer I as it is the lightest 
and shortest environmental crimp connector 
on the market, For your umbilical and special 
requirements, we have 8 yearsdesiQnandpro
duction experience on separation devices used 
on Tactical ICBM Systems. 

MA TTHEWS, JAS I> CO., 6619 Penn Ave., Pittsburgh, Pa. 15206, 
Tel: 412-362-6500; Sis. Mge: S.T. Kerr; FSC 38968 

MATTHEWS RESEARCH, INC., 4306 Wheeler Ave., Alexandria, 
Va. 22304, Tel: 751-1600 

MATTHEWS ROSS,CORP .,E. Warren St., Fall River, Mass. 02723, 
Tel: 617-674-8436; Sis. Mgr: E. Strasmich 

MATTHEY BISHOP,INC., Malvern, Pa. 19355, Tel: (215) N14-
3100, TWX: 510-668-9565; Pres: V.W. Makin 

MAURATRON, INC.,l3333 N. Central ExPwy" L)allas l Tex. 75231 1 

Tel: 214-235-5289; Pres: J.E. Sykes 
MAURER, J.A., INC., 37-01 31st St., Long Island City, N.Y. 11101, 

Tel: (212) ST 4-4600, TWX: 710-582-2995; Sis. 
Mgr: E.J. Neff ••••• FSC No. 74035 

*MAURER MAliC film processor - Maurer, J.A.lnc. 
MAUREY INSTR. CORP., 4555 West 60th St., Chicago, III. 60629, 

Tel: 312-581-4555; Sis. Mgr: R. Ford ..••. FSC 03942 
MAURY MICROWAVE CORP., 8610 Helms Ave., Cucamonga, 

Calil. 91730, Tel: 714-626-0441; 515. Mgr: MAo 
Maury, Jr •••••• FSC No. 13047 

*MAX-C glass & Quart piston trimmers - JFD Electronics Co. 
MAXSON ELCTRNS. DIV., Maxson Elctrns. Corp., Sunrise Hwy., 

Great River, N.Y., Tel: 516-362-2229, TWX: 
510-227-7614; Sis. Mge: A.B. Anania •...• FSC 39015 

MAXWELL LABS.,INC.,9244 Balboa Ave., San Diego, Calif. 92123, 
Tel: 714-279-5100; Sis. Mgr: I. Kovalik; FSC 29813 

MAYBERRY ELCTRNS. CO., 543 W. Manchester Blvd., Inglewood, 
Cal if. 90301, Tel: 213-678-4847, TWX: 910-328-6188; 
Pres: LA. Mayberry .••.• FSC No. 11514 

MAYNARD PLASTICS, INC., Div. Chelsea Ind., 49 Congress St., 
:;alem, Mass. 01970, Tel: 611-744-8000; Sis. Mgr: 
M.B. Gassman 

MAYTRONICS, INC., P.O. Box 460, Colorado Springs,Colo. 80901, 
Tel: 303-636-1301, TWX: 910-920-4982; Sis. Mgr: 
R.D. Georgen 

MC CARRON ELEC. CO., 721 Monterey Pass Rd., Monterey Pk., 
Cal if. 9ll54, Tel: 213-261-7104; 515. Mgr: J.P. Hoi me 

• MC COY ELECTRONICS CO., SUb. Oak Electro/Netics Corp., 
Mount Holly Springs, Pa. 17065, Tel: 717 ·486·3411, TWX: 
510·650·3548, V.P. Mktg: D. B. Jacoby ......... Pgs.1116·1119 

Ariz Phoenix, W.B. Knight Co., 444 Camelback Rei., 602-
264-3578 

Cal Inglewood l W.B. Knight Co., 112 Glasgow Ave., Tel: 
678-4711 

Los Altos, Oak Electro, 960 N, San Antonio Rd., 
415-941-1237 

Colo Denver, I.W. Strong, 635 Canosa Ct., Tel: 29Z-6900 
Fla Altamonte Springs, J,F. Griffin Co., 102 Park La. 

305-831-1080 
Margate, J.F. Griffin Co., 2121 N. State Rei., 305-

972-6991 
N. Palm Beach, J.F. Griffin & Co., 812 LakeSide 

Dr .. 305-848-4617 
III Chicago, Brock & Cushman, Inc., 6261 W. Grand 

Ave., 312-622-4110 
Ind Ft. Wayne, Menze Sis., Inc.) 6010 Lower Hunting-

ton Rd., 219-747-5616 
Iowa Cedar Rapids, Lorenz Sis., Inc., 4403 First Ave., 

S.E., 319-366-0774 
Md Baltimore, J.W. Sheffer, 4609 Old Frederick Rd., 

CE 3-0606 
Mass Lexington, R.L, Purinton, 11 Muzzey St., YO 2-8300 
Mich Jackson, Norwood Scroggs Co., 2221 Arbor Hills 

Rd., 517-782-5211 
Minn Minneapolis, L.F. MurphYI 730 Chicago Ave., Tel: 

333-4511 
Mo Kansas City, Automatic General Elctrn. Sales, 6550-

E Troost Ave., DE 3-8206 
St. Louis! Automatic General Elec. Sis., 4523 

Westminister PI., 314-652-5366 
NJ Haddonfield, Gray-Wi Iliams Assocs .• 8 E. Mt. Vernon 

Ave., 609-429-5300 
Westwood, Clarfield-Stollmack Assoc., 175Weslwood 

Ave., 201-666-8989 
NY Pompey, S.F. Foster Co., Illc.,2806Hennaberry Rd., 

315-677-3333 
Rochester, H.C, Wager, 386 Culver Pkwy. t 716-288-

9912 
Ohio Dayton, Midwest Mktg. Assocs. I 137 Lakeview Dr., 

513-433-2511 
Ore Salem, M.K. Widdekind Co., Inc., 3292 Sunnyview 

Ave., N.E., 503-363-6445 
Tex Dallas, R.F. Kimball Co., 5531 Dyer St., EM 1-6067 
Wash Seattle, M.K. Widdekind Co., 815 W. Ewing St., AT 

4-8020 
EXP: NY, New York, S. Ginsbury, Ltd., 72 West 45th St., 

(212) MU 7-3213 
FOR: Can, Aurora, ant., Oak-Hart Mfg. Co., Tel: 727-

4231 
MC ELROY ELCTRNS. CORP., Fredonian St., Shirley, Mass. 

01464, Tel: 617-425-4055; Pres: J.C. McElroy ..•.• 
FSC No. 23694 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

Me FADDEN ELCTRNS. CO., 8953 S. Atlantic Blvd., South Gate, 
Calif., Tel: 213-564-5958; Sis. Mgr: W.V.McFadden 

MC GILL MFG. CO., INC., 909 N. Lafayette St., Valparaiso, Ind. 
MC KEE-PEDERSEN INSTRS., P.O. Box 322, DanVille, Calif. 

94526, Tel: 415-837-9349; Sis. Mgr: R.G. McKee 

• MC LEAN ENGRG. LABS., 70 Washington Rd., Princeton Junc 
tion, N. J. 08550, Tel: 609·799·0100, V. P. Sis: W. B. Eckenh~~ 
................................................................................... Pgs. 1253, 1750 

Ala Huntsville, W.A. Brown & Assocs., Inc., 1314 Buford 
St., N.W., 205-536-8393 

C,~I Del Mar, T. L. Snitzer Co., 1150 EI Camino Real, 
714-454-2191 

Los Angeles, T ,L.Snitzer Co.,9005 Exposition Blvd., 
213-836-6170 

PaJo Alto, T .L. Snitzer Co" lU20 CorporatIon Way, 
415-968-8304 . 

Colo EnglewoodJ PLS Assocs., 7895 E. Prentice Ave., 
303-771-0140 

Conn Bridgeport, Technical Instrs., Inc., 575 Broad St., 
(203) FO 8-4582 

Fla Flo Lauderdale, W.A. Brown &. Assocs., Inc., 3039 
Northeast 32 Ave., (305) LO 4-8000 

Ft. Walton Beach, W,A. Brown &. Assocs" HI 
Chel sea Dr., Tel: 243-6424 

Orlando, W.A. Brown & Assocs., Inc., 222 Weber 
Ave., 305-425-5505 

III Chicago, Bauman & Bluzat, 2925 W. Touhy Ave.,312-
761-3603 

Kans Leawood, Poly-Onics, Inc., 4434 West 90th Terr., 
(913) NI 8-4173 

Mass Wilmingtoll, Technical Instrs., Inc., 122 West St., 
6ll -658-9171 

Mich Southfield, S. Sterling Co., 212,U lU 1/2 Mile Kd., 
313-357-3700 

Minn Minneapolis, Scott Elctm, Sls'l 5209 West 60th St., 
612-929-2985 

Mo Hazelwood, Poly-Dnics, Illc 0l 47ViliageSQ.Shopping 
Ctr., (314) TE 7-0597 

NJ Ft. Lee, K.E. Hughes Co., 2175 Lemoine Ave., 201-
944-1600 

NM AlbuquerQue, PLS Assocs.,4200~ Silver Ave., ~U~-
255-2330 

NY Albany, J.A. Reagan Co./ Inc., 6 Highland Ave./ 518-
489-4777 

Binghamton, J.A. Reagan Co., Inc., 528 Crestmont 
Rd" 607-723-9661 

New Hartford, J.A. Reagan Co., Inc., 41 Woodberry 
Rd., 315-732-3775 

Rochester, J.A. Reagan Co., Inc., 891 Monroe Ave., 
716-473-2115 

NC Winston-Salem, W.A. Brown & Assocs., Inc., 1108 
Burke St., 919-725-5384 

Ohio Cleveland, S. Sterling Co., S827 Maytleld Rd., (216) 
HI 2-8080 

Dayton, S. Sterling Co., 2673 Culver Ave., (513) AX 
8-7573 

Okla Tulsa, JA Green Co., Box 911, (918) RI 2-4657 
Pa Pittsburgh, S. Sterling Co., 2 ~arkway Ctr" 412-

922-5720 
Tex Dallas, J,A. Green Co., 7118 Envoy Ct., (214) ME: 1-

7450 
Houston, J.A. Green CO'I 3400 Montrose, (13) JA 

6-2959 
Va Alexandria, W.A. Brown & Assocs" Inc., 325 First 

St., (703) TE 6-1800 
Wash Seattle, N.R. Schultz Co., :;U, - 11Lth Ave., 2U6-

454-5224 
FOR: Can, Montreal, Que., Brian Engrg" Ltd. / 2445 Duncan 

Rd" 514-735-1671 
Can, Rexdale, Ont" Brian Engrg" Ltd., 45 Shatt Rd., 

416-248-0226 
Me MASTER PRODS. CORP" 4200 W. Victoria Ave., Chicago, 

111.60646, Tel: 312-583-5100, TWX: 910-221-2576; 
Sis. Mge: A.V. Trozzo .•.•• FSC No. 19710 

MC MILLAN RADIATION LABS, INC., Sub. Lundy Elctrns. & 
Sys./ Inc., Brownville Ave" Ipswich, Mass. 01938, 
Tel: 617-356-5761, TWX: 710-390-1133; Dir. Mktg: 
M.R. Mulligan ..... FSC No. 13156 

MC NAB, INC., 165 Spring St., New York, N.Y. 10012, Tel: (212) 
WO 6-2625; Sis. Mge: R.C. Ryan •••. FSC No. 39425 

Me NALLY BROTHERS MACHINE & GEAR CO., INC., 1145 East 
79th St., Minneapolis, Minn. 55420, Tel: 612-888-
8419; Sis. Mge: A.B. Sorensen ••••• FSC No. 96953 

MC PHERSON INSTR.CORP.,Sub.GCACorp.,530 Mall] St., Acton, 
Mass., Tel: 617-263-7733; Sis. Mgr: S.C. Hammond 

* MEASURAY x-ray gages - Bendix Corp. 
* MEASURE-MATIC pump - Airmatic Valve, Inc. 
MEASUREMENT CONTROL DEVICES, INC., 2445 Emerald St., 

Philadelphia, Pa. 19125, Tel: 215-426-8602; V.p. 
Mktg: J.W. Black •.•.• FSC No. 17715 

• MEASUREMENT SPECIALTIES LAB., INC., 14532 Erwin St., Va.~ 
Nuys, Calif. 91401, Tel: 213·780·2334, Mktg. Oil: J. E. GO!1l 
.................................................................................... Pgs. 1684, 168~ 

Cal Anaheimr Blair Assocs., 421 N. Brookhurst, 714-
635-1350 

Md Baltimorer Engineering Assoc., 1406 Shoemaker Rd., 
301-825-2385 

Mass Burlington, Lancer Assocs./ 16 Adams St.,617-862-
7782 

Ohio Columbus I Ohio Instr. Co., 505 Whitney Ave., 614-
885-0743 

Tex Dallas, $pacetronics Co., 4515 Prentice St., 214-
368-1215 

MEASUREMENT SYS., fNC., 523 West Ave., Norwalk, Conn" Tel: 
203-838-5561; Sis. Mge: M.H. Mehr ••• F5C 22978 

MEASUREMENT TECHNOLOGY CORP., 7124 Owensmouth Ave., 
Canoga Park, Calif. 91303, Tel: Z13-887-9300; Sis. 
Mge: M.C. Asnes 

MAT·MEL 

• MEASUREMENTS, Thomas A. Edison Inds., McGraw·Edison Co., 
Box 180, Boonton, N. J. 07005, Tel: 210·334-2131, Sis. Mgl: 
J. H. Redington ........ FSC No. 39519 .................................. Pg. 1437 

Ala HuntSVille, Murphy & Cota, 904 Bob Wallace Ave., 
205-539-8476 

Ariz Tempe, F.Y. Gates Co., 3300 S. Mill Ave., 602-966-
5441 

Cal Los Angeles, IFM-South, 3455 Cahuenga Blvd., 213-
469-1641 

Mt. View, IFM-North, 2269 Old Middlefield Rd.,415-
. 961-2828 

Colo Denver, F.Y. Gates Co., 1930 S. Navajo, 303-761-
0591 

Conn Farmington, R. Perron & Co" 10 Briarwood Rd' l 

203-673-4825 
Trumbull, R. Perron & Co., 36 Louis St., 203-268-

9631 
Fla Orlando, Murphy & Cota, 712 W. Vassar St., 305-

424-2407 
Ga Atlanta, Murphy & Cota, 586 Armour Cir" N.E., 

404-875-2525 
III Chicago, Midwest Elctrns. Sis., 5707 W. Division 

St., 312-626-0030 
Ind Indianapolis, Midwest Elctrns. Sis., 5462 East 40th 

St., 317-547-3259 
Md Rockville, Gawler-Knoop Co., 1751 Rockville Pike, 

301-427 -3950 
Mass Norwood, R. Perron & CO'I 159 Morse St., 617-762-

8114 
Mich Ferndale, Tiby Co., 380 Hilton Rd., :;13-547-:;550 
NH Dover, R. Perron & Co., 1 Elm St., 603-742-2321 
NJ Roseland, Gawler-Knoop Co., 14 Beaufort Ave.,201-

226-4545 
NM Albuquerque, F.Y. Gates Co., 2631 Texas, N.E.,SOS-

298-1875 
NY New York, Gawler-KnoopCo., 212-344-2997 
NC Winston-Salem, Murphy & Cota, 1106 Burke St.,919-

723-1001 
Ohio Cleveland, Tiby Co., 2245 Warrensville Ctr. Rd., 

216-371-5335 
Dayton,. Tiby Co., 1960 N. Main St., 513-277-3822 

Ore Portland, Tarbell Communications, 312 Standard 
Plaza, 503-228-4111 

Pa Richboro, Gawler-Knoop Co., Box414,215-925-7S50 
Utah Salt Lake City, F.Y. Gates Co., 455 East 4th South, 

801-359-1101 
Wisc Waukeshar Midwest Elctrns. 515.,1317 Garfield Ave., 

414-542-5129 
EXP: NY, New York, S. Ginsbury, Ltd., 72 West 45th St., 

212-687-3213 
FOR: Call', Markham, Ont., H.R. Gray, Ltd., 14 Laidlaw 

Blvd., 416-294-4833 

*MEASURRENCH torque measuring wrench -Williams,J.H.& Co. 
MECA ELCTRNS., I NC .. 459 E. Main St., Denvi lie, N.J. 07834, Tel: 

201-625-0661; Sls.Mge: B.L. Baker ••••• FSC 22424 
* MECATURN metal spinning- Torngrell, C.W. Co., Inc. 
MECCA, A Teledyne Co., Box 36393, Houston, Tex. 77036, Tel: 

713-667-1751; Sis. Mgr: M.L. Denney 
MECH-TRONIC EQUIP. CO., P.O. Box 510, Silver Spring, Md., 

Tel: (202) TU 2-4851; Pres: B.L. Davis 
MECHANICAL ENGRAVING CO., INC., 10 Van Cortlandt Ave., E., 

Bronx, N.Y., Tel: (212) LU 4-8600; Sis. Mgr: O. Mehr 
MECHANICAL ENTERPRISES, 3127 Colvin St., Alexandna, Va. 

22314, Tel: 70:;-549-:;4:;4; >Is. Mgr: R.R. MarslJal1 
MECHANICAL PRODS., Div. Aiken Inds., Inc., 1824 River St., 

Box 729, Jackson, Mich. 49202, Tel:.517-782-0391, 
TWX: 517-787-1962; Sis. Mgr: R.W. Robson; FSC 76374 

MECHANICAL TECHNOLOGY, INC., 968-9 Albany-Shaker Rd., 
Latham, N.Y. 12110, Tel: 518-785-2323 

MECHANICS FOR ELCTRNS., INC., 152 Sixth St., Cambridge, 
Mass., Tel: 617-864-8130, TWX: 710-320-6657; Sis. 
Mge: M. Kasok 

MECHANIZATION ASSOCS., 140 S. Whisman Rd., Mt. View,Calif., 
Tel: 415-967-4262; Sis. Mgr: B.F. Kalvelage 

*MECHATRIN trimmers - Digilog Electronics Corp. 
*MECL emitter-coupled logic IC'S - Motorola Semiconductor 
*MECL-A linear integrated circuits - Motorola Semiconductor 
*MECC II emitter-coupled logic IC's - Motorola Semiconductor 
* MEDICALL intercom Sys. - Nelson-Hershfield Elctrns. 
* MEDISTAT annunciator sys.-Nelson-Hershfield Elctms. 
MEDISTOR INSTR. CO., 45038th Ave., N.W .,Seattle, Wash. 98107 

Tel: 206-784-8141; Pres: W.O. Hamm 
*MEDITRON medical elctrn. eQuip. - Delta Semiconductors 
*MEDWIRE medical wire products - Sigmund Cohn Corp. 
*MEG-A-UFE device & program - Motorola Semiconductor 
*MEG-A-LiFE II device & program - Motorola Semiconductor 
*MEG-CHl:.K megohm meters - ASSociated Kesearcll, Inc. 
*MEGA~BIAS duplicating equipment and access - International 

Electro-Magnetics, Inc. 
MEGA ENGRG. CO., 2271 Mora Dr., Mt. View, Calif. 94040, 

Tel: 415-961-7500; Sis. Mgr: E.J. Buchs 
MEGADYNE INDS., INC., 1665 Buffalo Rd., Rochester, N.Y. 14624, 

Tel: 716-328-4242; Sis. Mgr: J. Van Auker 
*MEGADYNE 301 high speed camera system - Photosystems Corp. 
*MEGASI L insulatng materials - Midsi I Corp. 
*MEGGER insulation testers - R.H. Nichols Co. Ltd. 
* MEGOHMER insulation testers-Sticht, Herman H. Co" Inc. 
*MEGOX oxide - Welwyn'international, Inc. 
MEGURO DENPA SOKKI K.K., 5-1 Z-chome, Chuo-cho, Meguro-

ku, Tokyo, Japan, Sis. Mgr: E. Yoskino 
* MEK controls- Machinery Electrification, Inc. 
* MEKONTROL controls- Machinery Electrificatiol1, Inc. 
* MEKliRON circuitsr cable, bus assemblies- Rogers Corp. 
*MEL-INK marking compound - Melpar Inc. 
MEL-RAIN CORP., 3100 Roosevelt Ave., Indianapolis, Ind.,46218 

Tel: 317-637-3531 •.••• FSC No. 08984 
MELABS,3300 Hillview Ave' l Stanford Industrial Pk.1 Palo Alto, 

Calif. 94304, Tel: 415-326-9500, TWX: 910-373-1777 
• •••• FSC No. 11870 

3061 



M_E_L_._M_ET..;.... ____________ • ________________ 1 MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

"/( MI:.I.COK thermoelectriC c~oling module- Materials Eletrn. 
Prods. ,Corp. 

• MELCOR ELCTRNS. CORP., 1750 New Hwy., Farmingdale, N. Y 
11735, Tel: 516·6945570, TWX: 510·2246429; Sis. IIIV' 
R. Giltleman .. ; ..... FSC No. 13656 ................. ; .......... Pgs. 534, 53~ 

Cal Los Angeles, Product Data Co" 1147 S. Robertson 
!:Slvd., lLl-a~-,J,J;o 

Mt. View, Instruments tor Meas., Inc./ lZb9 Uld 
Middletield Way, 4!~-Y6!-l~l~ 

Conn Farmington, K. Perron &. (,;0., Inc., 1U tinarwood 

Fla 

Ga 

III 

Iowa 

Kans 

Md 

Mass 

Mo 

NH 

NY 

Ohio 

Tex 

J<d., lU,J-6i:J-<JlllO 
Trumbull, H. Perron & Co., Inc., jb Louis !>t., lOj-

268-9631 
Madeira Beach, Tech-J<ep Assocs./llle" I)ox SllH, 

813-391-0008 
Melbourne, I ecll-Kep ASSOCS., IIlC., bOX to""1 jU~-

723-9140 
Jonesboro, I ech-Kep Assocs., Inc" tsox 'i!J" qu'l-

753-0111 
Hinsdale, J"lJ. Allyn \';0., 41'1 ~.l:Sruner ~t.,jU-j'!J-

049~ 
Cedar I<apids, englneenng ~ervs. l.o., lU.!b IllIn:! 

Ave., S.E" 319-366-1591 
Prairie Village, i:.ngineering ~ervs. CO' I 'W4A~tate 

Line, (913) MI 9-4000 
Silver Spring, R. Davies Assocs., 11215 Oak Leaf 

Nor,!l.iod?'U.-5$~;~~~0 I> ~o., Inc., !~U Morse !>t., 
617-762-8114 

St. Louis, Engineering ~ervs. GO.,bllfVernonAve., 
314-/61-1I9,J 

Dover, /{. Perron &. (;0., Inc., 1 t:.lm ~t., bUj~4IL-
2321 

Endicott, Tech-Mark, Inc., ProtesslOnal t:Std9., bU/
/4~-{4{,J 

Fairport, Tech-Mark, Inc., 19 Valley t:Srook. ur., 
716-:m-~5Jl 

Glen Cove, J. Kunze Assocs., 29 Jefferson St., (51b) 
OK 1-l,J/6 

New Hartford, Tech-Mark, Inc., Box £96, 315-731::-
160. 

Dayton, Rixan Assocs., Inc., 5752 Wadsworth Rd., 
(~I.J) !:SA l-UU!l 

Houston, O't<ourke I:.nterpnses, t:Sox jfili'l'l, Ilj-

782-6837 
Richardson, Blacketer Co., Box 119,214-213-1718 

EXP: NY, Hewlett, Total E:.lctrns. Illt'I., Inc., JOI ,Mill 
Rd" 516-374-%20 

FOR: Can, Toronto, Ont., Datacomp Elctrns. Ltd., 1477 
Eglinton Ave., W., 411>-789-57J. 

MELETRON CORP., 940 N.Orange Dr., Los Angeles, Calif. 90038, 
Tel: 213-463-4841; Sis. Mgr:J.R.McDowell ..... FSC 
No. 81818 

MELLAND GEAR & INSTR. CO., INC.,84SylvesterSt., Westbury, 
N.Y., Tel: (516) ED 3-2700; Sis. Mgr: F. Raleigh 

MELLOTONE, INC., 12Z0 Broadway, New York, N.Y. 10001, Tel: 
(212) LA 4-1322; Sis. Mgr: J. Powder 

• MELPAR, INC., Special Prods. Dept., 7776 Arlington Blvd., Falls 
Church, Va. 22046, Tel: 703·534-6000, TWX: 710·831·9802; 
Sis. Mil': C. C. Mauch ........ FSC No. 04071 ............ Pgs. 705, 1115 

Cal Los Altos, Collins & Hyde, Inc., 900 N. San Antonio 
Rd., 415-941-3355 

Los Angeles, Collins & Hyde, Inc., 5380 Whittier 
Blvd., 213-685-6540 

T ex Dallas, Scott Technical Sis., Box 30324,214-352-7698 
MELTRONICS, INC.., 3343 Merrick Rd., Wantagh,N.Y.11793, Tel: 

511>-785-1286; Sis. Mgr: M. Miele 
*MEMCARD SYSTEM sore memory sys. - Sanders Associates 
*MEMCO welding controls, accessories - Mi ller Electric Mfg., C 
• MEMCOR COMPONENTS DIV. - See LTV Memcor 
* MEMO SCOPE storage oscilloscope - Meas. Control Devices 

*MEMOFLEX memory planes', plated wire - FleXible Circuit 
* MEMO MARK digital encoders- Leupold & Stevens Instrs. 
MEMOREX CORP., 1180 Shulman Ave., Santa Clara, Calit.95050, 

Tel: 408-248-3344, TWX: 910-338-0U/; Sls •. Mgr: 
W.M. Gaskins ..... FSC No. 15841 

*MEMORY wrench - Dresser Industries, Illc. 
* MEMORY MASTER time control- Paragon Elec. Co., Inc. 
*MEMORYLINE spagh~tti tubing - Shamban W. S. & Co. 
*MEMOTRON direct view storage tube - Hughes Aircraft Co. 
MENNEN-liREATBATCH ELCTRNS., INC., 10123 Main St., Clar-

ence, N.Y. 14031, Tel: 759-8361; Sis. Mgr: T. 
Bellanca 

*MENTOR logic-assisted potentiometers - t:Slddle, James u., l,.0. 

MEPCO, INC., Columbia Rd., Morristown, N.J. 07960, Tel: 201-
539-200Q, TWX: 710-986-7437; V.P. 515. Mgr: R. 
J. Gebhardt ..... FSC No. 80031 

MERCHANT, ROBERT C. CO., Box 246, Carmel Valley, Calif. 
93924, Tel: 408-659-2255; Sis. Mgr: S.D • .Ames 

MERCO PRODS. CO.,INC., 1298 Bethel Dr., Eugene, Ore. 97402, 
Tel: 503-688-7331; Pres: J.R. Auld 

*MERCO-SCAN relays - James Electronics Inc. 
MERCOID CORP., 4201 Belmont Ave., Chicago, 111.60641, Tel: 

(312) P E 6-2100; Sis. Mgr: P.P. Sloss ... FSC 39709 
*MERCULITE ultraviolet lamp - Black Light Products 
MERCURY CONTACTS, INC., 1950 Neva Dr., Dayton, Ohi045414, 

Tel: 513-278-4710; Sis. Mgr: A.F. Munhall 
MERCURY DIV., Whittaker Corp., 10459 W. Jetterson Blvd., 

Culver City, Calif. 90230, Tel: (213) UP 0-5921, 
T\AJX: 213-836-0405i S!::.' Mg:-: J. LC',,'cilth;:;~ ••••• :-$C 
No. 05799 

MERCURY ELCTRNS. CORP., 315 Rosyln Rd., Mineola, N.Y., 
Tel: 516-742-5400; SIs. Mgr: H. Rich 

MERCURY ELCTRNS. CORP., 339 E. Cottage PI., York, Pa. 
17403, Tel: 717-854-9557; Sis. Mgr: C.H.Sruns 
..... FSC No. 99844 

MERECO PRODS. DIV., Metachem Resins Corp., 538 Wellington 
Ave., Cranston, R.I., Tel: 401-781-407U; Sis. Mgr: 
H.L. SJJivack 
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MERIDIAN LABORATORY, INC" 2611 University Ave., Madison, 
Wisc., Tel: 608-238-3333; Vice Pres: C.H. Krause 

MERIDIAN METALCRAFT, INC., Sub. Ramcor, Inc., 8739 S. 
Millergrove Dr., Whittier, Calif. 90606, Tel: 213-
692-3761, TWX: 910-586-13%; Sis. Mgr: M.K. 
Elliott ..... FSC No. 04406 

MERIT COIL & TRANSFORMER CORP., 2040 Sherman St., Holly
wood, Fla. 33020, Tel: 305-923-1536; Sis. Mgr: M. 
Remund 

MERIT PLATING CO.,INC.,212 East 141st St., Bronx, N.Y. 10451, 
Tel: (212) CY 2-6380; Pres: D.Levy 

MERIX CHEMICAL CO., 2234 East 75th St., Chicago, III. 60649, 
Tel: 312-221-8242; Sis. Mgr: J. Parus 

*MERl wire wound resisto'rs .. Miller Electro-Research Labs. 
MERLANG MFG. CORP., 122 S. Long Beach, Rockville Centre, 

N.Y. l1S71, Pres: L. Langman 
MERRIMAC RESEARCH & DEVELOPMENT, INC., 41 Fairfield 

PI., West Caldwell, N.J. 07006, Tel: 201-228-3890; 
Sis. Mgr: F.J. Weber ..... FSC No. 12457 

MERRIMACK MAGNETICS, 361 Aiken St., Lowell, Mass., Tel: 
617-458-1487; Sls.Mgr: J.G. Moran 

*MERRITONE ink solvent - Phillips Process Co., Inc. 

• M~SA CO., INC., 216·220 Mill St., Bristol, Pa. 19007, Tel: 215 
788·5521; Sis. Mar: M. Snyder .......................................... Pg. 1195 

Cal Burbank, Transdynamics, Inc., 4450 Lakeside Dr., 
213-849-6261 

Palo Alto, Transdynamicsl Inc'l 44 Encina Ave., 'US 
326-6527 

Colo Englewood, Transdynamics, Inc., 3401 S. Bannock St. 
303-761-0455 

Conn Hartford, Sales Engrg. Co., 203-247-4105 
Fla Ft. Lauderdale, Steele Tech. 515., 320 Southwest 

III 

75th Terr., 305-587-9454 
Winter Park, Steele Tech. Sis., 2106 Woodcrest 

Dr., 305-647-1304 
Chicago, Berndt Assoc., Inc., 6414 W. Belmont Ave., 

312-283-0713 
Kans Wichita, G. Fixman Engrg. Co., 6631 E. Kellogg, 316 

Md 
682-9433 

Silver Spring, MeW, Inc., 422 Burnt "Mills Ave., 
301-593-6121 

Mass W. Concord, Sales Engrg.Co., Baker Ave.,617-369-

Mo 

NY 

3943 
St. LouiS, G. Fixman Engrg. Co.,8160Stanford Ave., 

314-725-5219 
Bronx, Bradley Assoc. Corp., 130 Van Cortlandt 

St., 212-549-8500 
Schenectady, N.W. Alexander & Assoc., Box 2561, 

Upper Union Br., 518-377-0581 
Ohio Dayton, McShane, 513-434-8672 

Medina, McShane, 3633 Trails End Dr., 216-725-
4283 

Okla Tulsa, S.E.I., Inc., 2015C S. Lakewood, (918) TE 5-

Pa 

Tex 

2481 
Philadelphia, MCW, Inc., 709 W. Atlantic St., 215-

228-7459 
Dallas, S.E.I., Inc., 621 Meadows Bldg., (214) EM 

3-1671 
Houston, S.E.I., Inc., 1405 S. Post Oak, 713-621-

3760 . 
Wash Mercer Island, Transdynamicsllnc./ 7834 Southeast 

32nd St., 206-232-1094 
FOR: Can, Montreal, Que., Electrodesigll, 9124 St. Law-

rence Blvd., 514-389-5914 
Can l Ottawa, Ont" Electrodesign, 83 Arthur St., 

613-223-3211 
Can, Toronto, Onl" Electrodesign,3433Bathurst St" 

416-787-0991 
• MESON ELCTRNS., INC., 380 Cottage St., Rochester, N. Y., 

14611, Tel: 716·235·7070; Sis. Mgr: H. B. Dorren .... Pg. 2294 
Cal San Fransicso, P .5. Everley Co., 335 ·S. Van Ness 

Ave .. 415-431-2295 
Mich Detr,oit, Burcaw Co. & Assoc., 18236 W. Nichols 

NJ 
NY 
NC 

Rd., 313-533-7700 
Metuchen, Magyar & Assoc., Box 222, 201-549-2255 
Buffalo, J.C. Cos Co., 4548 Main St., 716-839-3432 
Charlotte, Purser, London & Edwardsl Inc., Box 4328, 

(704) ED 3-7549 
Ohio Cincinnati, McNay Equip. Co" 4850 Cooper Rd., 

Tex 

513-891-7122 
Cleveland, E.E. Bock & Assoc., 18838 Canyon Rd., 

216-331-5212 
Dallas, Glidden Engrg. & Equip. Co., 8609 North

west Plaza Dr., 214-363-6539 
* MESSAGE DIRECTOR medical educational sys.-Carolina 

Medical Elctrns., Inc. 
* MET -A.-CAPS capacitors, metallized - Chicago Condenser 
MET -L-WOOD CORP., 6755 West 65th Sl., Chicago, 111.60638, 

Tel: 312-585-7575; Sis. Mgr: D.O. Williamson 
*METACOLOR layout dye - Phillips Process Co., Inc. 
MET.AL BELLOWS CORP., 1075 Providence Hwy., Sharon, Mass. 

02067, Tel: 617-668-3050, TWX: 710-346-0849; 515. 
Mgr: R.M Carey ..... FSC No. 07649 

METAL-CALS nameplates - Brady W. H. Co. 
*METAL-CI:.LL shielded enclosure - I opatron, IIlC. 
METAL CERAM, INC., 17 N. West St., Mt. Vernon, N.Y.IU550, 

Tel: 914-644-2800; 515, Mgr: E.J. Pian 
METAL-CRAFT, INC., P.O. Box 296, Wayne, N.J. 07470, Tel: 

201-694-4283; Pres: E.B. Robbins 
i-iviETAL-iSTOR metal flim resistors - Kidco Inc, 
METAL REMOVAL CO., 1801 W. Columbia, Chicago, III. 60626, 

Tel: 312-465-2900, TWX: 910-221-0288 
METAL WORKS, INC., 9th & Jefferson, Hermann, Mo.65041, Tel: 

314-486-2128; V.P. Mktg: R.T. Mathias 
* METALANAL YZER identification sys. - Sensor Corp. 
METALCRAFT, INC., 149 4th St., S.W., Mason City, Iowa, 50401, 

Tel: 515-423-9460; Sis. Mgr: D.Lauber 
METALCRAFT, INC., Roosevelt Fld., Garden City, N.Y. 11530, 

Tel: 516-741-5200; 515. Mgr: J.R. Finkle 
zaza 

• Trade Name-See Mfr. LIsting 

*MI:.TALI-ILM printed cirCUit stram gages - AutomatIOn lnels. 
METALFILM strain auages - Automation Industries Inc. 
METALLIZED PRODS. CO., INC., P.O. Box 391, Norwalk, Conn., 

Tel; 203-838-4703;. Sis. Mgr: J. Pressler 
METALLO GASKET CO., 16 Bethany St., New Brunswick, N.J. 

08903, Pres: 5.5. Geipel 
* METALONICS impregnated cathodes - Philips Metalonics 
METALPHOTO CORP., 18531 S. Miles Rd.,Cleveland, Ohi044128, 

Tel: 216-475-0555; Sis. Mgr: E. Bauman 
*METALSET cement - Smooth-On Inc. 
* METALSORTER differentiation SyS.- Sensor Corp. 
*MET AMETER telemetering sys. - American Chain & Cable Co. 
METAPLAST ELECTROCHEMICALS CORP;, 915 Westchester 

Ave., Bronx, N.Y., Tel: (212) DA 8-2444; Pres: J.L; 
Lester 

*METATONE audio tone equip. - American Chain & Cable Co. 
*METATRONIC lelemetering sys. - American Chain I< Cable Co. 
METATRONICS MFG. CO., Bloomingdale Instrs., Inc., 141 Oregon 

St" EI Segundo, Calif. 90245, Tel: 213-772-2444, 
TWX: 510-221-1857; Sis. Mgr: V.E. Revera 

METAVAC, INC., 45-68 162nd St., Flushing, N.Y. 11358, Tel: (212) 
HI 5-0400; Sis. Mgr: G.H. Fadel 

METCO, INC., 1101 Prospect Ave., Westbury, N.Y. 11590, Tel: 
(516) ED 4-1300; Mktg. Mgr: F. Freund 

METCOM, INC" 76 Lafayette St., Salem, Mass. 01970, Tel: 617-
744-8400, TWX: 710-347-6740; Sis. Mgr: P.A. Bag
nell 
..... FSC No, 08040 

METEOROLOGY RESCH" INC" 464 W. Woodbury Rd., Altadena, 
Calif., Tel: 213-791-1901; Mktg. Mgr: T;J.Lockhart 

* METERGARD meter movement protector - Lectrotech, Inc. 

• METEX CORP., 970 New Durham Rd., Edison, N. J. 08817, Tel: 
201 • 287'()800, TWX: 710·998·0578; Sis. Mgr: R. T. Faas ...... .. 
......................... , ............... , .................... , ....................... Pgs. 1229·1233 

Ala Huntsville, Massey Assocs., 4306 Governors Dr., 
S.W., 205-837-4542 

Ariz Scottsdale, Allen Assocs" Box 3061,602-945-5781 
Cal Los Angeles, Universal Components, 2330Westwood 

Blvd., 213-781-2090 
Menlo Park, Frauman Assocs., 1010 Doyle St., 415-

322-8461 
Colo Denver, Electro-Rep, Inc., 1051 S. Platte River Dr., 

DC 

Fla 

Haw 
III 

303-744-2821 
Washington, Massey Assocs., 1 Thomas Cir., N.W., 

202-628-1023 
St. Petersburg, Massey Assocs., Box 13577,813-

347-6183 
Winter Park, Massey Assocs., Box 1201,305-855-

4510 
Honolulu, V. Kim Elctrns., 625 South St. 
Chicago, R.M. Krueger Co.,lnc.,5755W.lrving Park 

Rd., 312-282-8444 
Kans Shawnee Mission, Thomas & Modrcin Assoc., 5450 

Buena Vista Dr., 913-432-2131 , 
Mass Westwood, W. Connors Co.,100 EverettSt.,617-769-

2570 
Minn St. Paul, E. Melius & Assocs., 3758 N. Dunlap St., 

Mo 

NJ 

NC 

612-484-8541 
Hazelwood, Thomas & Modrcin Assoc./ 47 Village 

Sq., 314-838-6446 
Union City I Bressler Assocs., 4808 Bergenline Ave., 

201-864-9577 
Charlotte, D.G.W., Inc., Box 6096, 704-334-7090 
Winston-Salem, D.G.W I , Inc., 3389 Nottingham Rd., 

(919) PA 3-4205 
Ohio Dayton, Jay Engrg. Co., Box 175, Sta. A, 513-253-

Pa 

Tex 

2151 
Toledo, D. Volente & Assocs., 4240 Eaglehurst Rd., 

(419) TU 2-2830 
Wickliffe, W.J. Brauer, 29029 Euclid Ave.,216-943-

0601 
Havertown, Massey Assocs., 1325 W. Chester Pike, 

215-789-2320 
Pittsburgh, W.J. Braue, Assocs.,Box8466,412-921-

3m 
Richardson, P.J. Scanlon Co., 724.C.S. Sherman St., 

214-231-4661 , 
Was:, Seattle, J.B. Jolly, 413 MartimeBldg.,206'624-2152 
FOR: , Can, Montreal, Que., B. ManiS Assocs., 6600 St. 

Urbain St., 415-274-8271 

METHODE ELCTRNS., INC., 7447 W. Wilson Ave., Chicago, 
III. 60656, Tel: 312-867-%00, TWX: 910-221'2468; 
Sis. Mgr: W.T. Jensen ..... FSC No. 95354 

*METLOHM resistors - Painton Group of Companies 
*METOX film - Welwyn International Inc. 
* METOX metal oxide resistors-WelwYIl Elec" Ltd. 

• METRIC ENGRG .. Div. Greenray Inds., Inc., 5235 E. Simpson Rd., 
Mechanicsburg, Pa. 17055, Tel: 717·766·0741; Sis. MgI: T. M. 
Nolan ................................................... , .................. , ... Pgs. 1440, 2295 

Cal Altadena, D. Wagner Assoc., Box 485, 213-681-4060 
II Burlingame, J.E. Striker Co" 1319 Howard Ave., 

415-342-1425 
Colo Denver, O'Brien 51 s. Co., 2785 Speer Blvd., 303-477-

4713 
Conn Farmington, Keyco Assocs., Box 357, 203-677-1771 
Fla Maitland, Beacon Elctrn. Assocs., Inc., 540 S. Mait· 

land Ave" 305-647-3498 
III Lake Zurich, Branum Sis. Co., Box 516,312-438-

2356 
Mo St. Louis, A. Gliedt Assocs., 10869 Spring Garden 

Dr .,314-868-7445 
NY Huntington, Andrews & Andrews, Inc., 140 E. Main 

St., 516-427-1313 
Ohio Medina, McShane, 114 Trails End Dr.,216-725-42~3 
Pa Paoli, T. Griffin Co., 46 Darby Rd., 215-647-1550 
Tex Dallas, J,A. Green Co., 7llS Envoy Ct. , 214-631-

7450 

eem/1969 



· •• including Federal Supply Codes (FSC) where available 

Wash Seattlel Dewar & Assoc., 6361 First Ave., 5./206-
763-2233 

EXP: Pa, Mechanicsburg, Greenray InfL, 840 W. Church 
Rd., 717-766-0246 \ 

FOR: Can, Weston, Ont., F. Eakin, ltd.! 9 Milvan Dr., 
416-741-7485 

• METRIC SYSTEMS CORP., 736 N. Beal 51., FI. Walton Beach, Fla. 
32548, Tel: 904·242·2111; Sis. Mgr: C. J. Scribner .............. .. 

..... .. ...................................... Pgs. 541, 786, 787 
* METRION pH METER low cost pH meter - Coleman Instrs. 
• METRIX IN5TR. CO., P.O. Box 36501, Houston, Tex. 77036, 

Tel: 713·668·2386; Sis. Mgr: J. H. Black. .. ........... Pg. 2841 
Cal San Pedro, Abco Co., 555 West 9th St., 213-833-

8333 
Van Nuys, Combustion &. Controls, 15759 Stralhernr 

213-787-5660 
Mass Newton Centre, Daner Assocs., 684 Commonwealth, 

617 -969-4650 
Mich Southfield,. Twin Regio'n Elee. 5Is" 29563 North-

western Hwy., 313-358-4480 
NJ Englewood, Tridon Sis. Co., Eight Depot Sq., 201-

569-8011 
Palmyra, Control Equip., Inc., 315 Market,609-829-

1448 
Ohio Cleveland, Twin Region Elee. Sls" 21010 Center 

Ridge Rd., 216-331-7650 
Dayton, Twin Region Elec.Sls.,3864Kettering Blvd" 

513-434-8000 
Pa Jenkintown, Stein Instrumentation CO'I 4lJ Johnson 

St., 215-885-2370 
Pittsburgh, Twin Region Elec. 515., 201 Penn'Center 

Blvd., 412-824-1120 
Wisc Milwaukee, Process Meas. & Control Co., Box 7292, 

Tel: 774-3290 
FOR: Can I Westoll, Ont., Vibroll, Ltd.,2400 Finch Ave., W., 

416-741-5200 
METROLGICAL DATA CORP., 70 Plauderville Ave., Gartield, 

N.J. 07026, Tel: 201-772-6720; Sis. Mgr: T. Nash 
MET RON INSTRS., INC., 1051 S. Platte River Dr., Denver, Colo. 

80223, Tel: 303-744-1791; 515. Mgr:J.C.Palmer ..... 
FSC No. 40021 

METROPOLITAN WIRE GOODS CORP., Industrial UIV., N. Wash
ington St. & George Ave., Wilkes-Barre, Pa., Tel: 
717-825-2741; Sis. Mgr: R. Maslow 

METROTEK ELCTRNS., INC., 7900 Pendleton Pike, Indianapolis, 
Ind. 46226, Tel: 317-545-3581; V.P. 515: A. Harling 

* METSO sodium metasillcate-PhHadelphia Quartz Co. 
METTLER ELCTRNS. CORP., 123 N. Fair Oaks Ave., Pasadena, 

Calif. 91101, Tel: 213-795-7769; Pres: H.C. Mettler 
MEYERCORD CO., 365 E. North Ave., Carol Steam, Wheaton, 

111.60187, Tel: 312-682-6200; Sis. Mgr:W.L.Gunkel 
MI-KRO CONNECTOR DIV., Penn-Akro Corp., 40-09 21st St., 

Long Island City, N.Y .11101, Tel: (212) EX 2-8814; 
Gen'l. Mrr: S. Straus ..... FSC No. 22238 

- - - - - - - -Advertisement- - - - - - - -
The Mi-Kro Connector Division for sub
miniature and ultraminiature coaxial connec
tors. Sub-miniature series 5MB & SMC per 
MI L-C-22557 I ultra-miniature series BUM for 
ultra-tight space appl ications. Cable connectors, 
receptacle,S, P.C. board connectors, adapters, 
straight & right angle body styles. Strip
line connectors in all series N, TNC, SMA, 
5MB & SMC. Standard catalog items & custom 
designed. Flexible & semi-rigid in Mi-Krogrip 
pressure clamping & crimp cable hardware. 
Most catalog items in stock for immediate 
deli'very. Experienced engineering & design 
department for fast response to your connector 
problem inquiries. Ask about our ne'{'J BUM 
coax connector and our SOB P .C. board contacts. 

Tex Dallas, J.Y. Schoonmaker Co., Inc" 2995 Ladybird 
La., 214-631-8480 

Wash Seattle, l.arrabee & Assocs' l 111C'1 119 Blanchard 
St" 206-623-2521 

MICHIGAN OVEN CO" 1st Oven PI., Box 336, Romulus, Mich. 
48174, Tel: 313-728-6800, TWX: 313-023-5484; Sis. 
Mgr: E.R. Meyers 

MICHIGAN SCIENTIFIC CORP., 730 Bellevue Ave., Milford, Micll., 
Tel: 313-684-0035, TWX: 313-342-0894; 515. Mgr: 
H. Larsen 

MICa INSTRUMENT CO.,80 Trowbridge St., Cambridge, Mass., 
02138, Tel: 617-547-8660; 515. Mgr: R.F. Walker 
..... FSC No. 40190 

MICOM, INC., 855 Commercial St., Palo Alto, Calif. 94303, Tel: 
415-328-2961; 515. Mgr: D.L. Nelson 

* MICRAJUST silk screening machines- Tekni-Labels Co. 
* MICRELAY elctrn, sens. relay - Ebert Elctrns. Corp. 
* MICRETAIN air filter- Cambridge Filter Corp. 
*MICRIMP crimping tool - British Insulated Callender1s Cables 
*MICRO hybrid micro circuits - Delevan Electronics 
MICRO BALANCING, INC., 120 Finn Ct" Farmingdale, N.Y .11735, 

Tel: 516-694-7965; Sis. Mgr: N. Vetsch 
*MICRO BEAD termistor - Victory Engineering Corp. 
MICRO.-CIRCUITS CO., New Buffalo, Mich. 49117, Tel: 616-469-

2727; Sis, Mgr: R.F. Bradley 
MICRO CONTACTS,INC.,62 Alpha Plaza, Hicksville,N.Y.1I801, 

Tel: 516-433-4380; Gen'l. Mgr: G.F. Tucci 
* MICRO-DERM thi,ckness tester- Unit Process Assemblies 
MICRO DEVICES CORP., P.O. Box 501, Far Hill Sta., Dayton, 

Ohio 45419, Tel: 513-298-5246; 51 s. Mg r: G.T. Puett 
MICRO ELCTRN. SYS .. INC., 1275 Bloomfield Ave., Fairfield, 

N.J. 07006, Tel: 201-228-4472; 51 s. Mgr: L .M. Green 
MICRO ELCTRNS., INC., P.O. Box tl2:Jb, Albuquerque, N.M. 

87108, Tel: 505-877-1181; Sis. Mgr: C.W. Lytle 
MICRO ELCTRNS. LTD., 84 Hung To Rd., Kwun Tong, Hong Kong, 

Tel: K-893363; Sis. Mgr: J. Wong 
* MICRO FLASH flash equip. - EG & G, Inc. 
* MICRO-FLUXVALVE mag. phono cartridge - Stanton Magnetics 
*MICRO-FOI L heat flow sensor - RDF Corporation 
* MICRO-FUSED QUARTZ substrates- Dell Optics Co., Inc. 
* MICRO-GATOR clips- Mueller Elee. Co. 
• MICRO INSTR. CO., 12901 Crenshaw Blvd., Hawthorne, Calif. 

90250, Tel: 213 • 772·1275; Sis. Mgr: B. A. Beneteau ............. . 
.................... . ...... Pgs. 1438, 1439 

Ariz PhoeniX, Measurement Consultants, Ltd./4428 North 
19th Ave., 602-264-1279 

Cal Los Altos, J. Stone & Assocs' l Inc./ 330 Second St., 
415-948-4563 

Torrance, Mitronics Inds.1 Inc' l 18039 Crenshaw 
Blvd., 213-323-7934 

Colo Denver, Measurement Consultants l Ltd'l 2785 N. 
Speer Blvd., 303-433-8457 

Conn W, Hartford, Instrument Dynamics, Inc./345N.Main 
St., 203-233-5503 

III La Grange, Bard Assocs" Inc'l La Grange Industrial 
Pk., 312-354-0660 

Ind Indianapolis, Bard Assocs., Inc., 4000 Meadows Dr., 
317-547-3113 

Kans Overland Pk., Palatine Eng. Sis., Inc., 7520 West 
63rd St., 913-262-5643 

Md Silver Spring, QED Elctrns., Inc' l 880 Bonifant St./ 
301-588-8134 

Mass Wakefield, Instr. Dynamics i Inc" Wakerield In-
dustrial Pk., 617-245-5100 

Mlch Detroit l Electro Enterprises, Incot 10745 Morang 
Dr., 313-886-2281 

Minn Minneapolis, Bard Assocs., Inc., 4640 West 17th St., 
612-922-8233 

Mo St. Louis, Palatine Eng. Sis., Inc., 2050 Woodson 
Rd., 314-426-7055 

NJ Camden, QED Elctrns., Inc" 29.16 Federal St., 215-
925-8m 

Fairfield, Garten Assncs., 375 Passaic Ave.,201-
• MIAL USA INC. - See M.I.A.L. USA Inc. 226-7800 
MICA CORP., 4031 Elenda St.,Culver City, Calif. 90230, Tel: 213- NM Albuquerque, Measurement Consultants, Ltd.,3707B 

870-6861; TWX: 910-340-6365; Sis. Mgr: L. Eggert 4th N.W., 505-344-3575 
..... FSC No,06216 NY Ilion, RJC Assocs., 294 Second St., 315-724-6111 

MICA FABRICATING CO., 53 Central Ave., Rochelle Pk., N.J., Liverpool, RJC Assocs., 219 Oakridge Terr" 315-
Tel: 201-843-1272; 515. Mgr: J.W. Canter; roC JjJjt 457 -3220 

*MI-KRO GRIP coax, cable connector - Penn-Akron Corp. Ohio Cleveland, Electro Enterprises, l(1c./ 335 £ast200th 
*MICABOND mica insulation - Budd Company St., 216-486-7040 
* MICABOND mfg mica,- Budd Co. Dayton, Electro Enterprises, Inc., 2621 Marden Dr., 
MICACRAFT PRODUCTS, INC., 49-51 Liberty St., Newark, N.J. 513-426-6071 

07102, Tel: 201-623-4074; 515. Mgr: C.E. Garneau Pa Abington, Garten Assocs.,947 Old York Rd., 215-927-
MICAFIL, LTD.,c/o Universal Mfg. Co.,lnc.,1168EM Grove St., 1200 

Irvington l N.J, 07111 1 Tel: 201-374-9800; Sis. Mgr: Pittsburgh, Electro Enterprises, Inc., 201 PennCtr. 
A,O. Vicari Blvd., 412-371-8497 

* MICAPLY high pressure laminates- Mica Corp. Tex Dallas, Crockett Engrg. Co., Box 47287, 214-637-
* MICATEMP high temp. wire-Cerro Wire IS. Cable Co. 6120 
*MICAVER mica - Quartz et Silice Wash Seattle, R.S, DrakeAssocs.,lnc.,6133 Maynard Ave., 
MICHAEL, CLAUDE, INC., 703 W. Ivy St., Glendale, Cal it., Tel: 5.,206-763-2755 

213-245-8401; Sis. Mgr: R. Mize EXP: Cal, Beverly Hills, Itonra Int'I., Box 1412, 213-272-
MICHIGAN CHEMICAL CORP., 351 E. Ohio St., Chicago, III. 0011 

60611, Tel: 312-828-9500, TWX: 910-221-3843;V.P. FOR: Can, Don Mills, ant., York Instrs., 1262 Don Mills 
Mktg: T.I\. Girard Rd., 416-445-1255 

MICHIGAN CHEMICAL CORP., Rare Earth Sis., 351 E. Ohio St., Can, Vancouver, B.C., Canadian Dynamics, Ltd., 
Chicago, III., Tel: 312-828-9500; Pres: J.F. Kirk 8264 St. George St., 604-325-6014 

• MICHIGAN MAGNETICS, Div. VSI Corp., 203 W. Third 51. *MICRO-JAX - phone jacks - Switchcraft 1m. 
Vermontville, Mich. 49096, Tel: 517·726·0590 Sis. Mgl: B. L. MICRO LINK SYSTEMS/VARIAN ASSOC., 19 Wartburg Ave., 
Kiliingel.. ...... FSC No. 12169 ............................................. Pg. 551 Copiague, N,Y.1I726, Tel: 516-598-2240; Sis. Mgr: 

Cal Inglewoodr Ungar Sis. Assocs., 317 Glasgow Ave., D.O. Milne 
213-678-5371 MICRO-MAGNA ELCTRN5., 3311 Perkins Ave., Cleveland, Ohie 

Conn KenSington, N.s. Stachelek Co., 94 Kenwood St" 203- 44114, Tel: 216-431-6210; 515. Mgr: L. Noll 
828-4587 * MICRO-MEC megaphones - Fedtro, Inc. 

III Chicago, J.G. Twist Co., 5222 W. Diversey Ave., MICRO METRICS, INC" 165 Pennsylvania Ave" Paterson, N.J. 
312-777-2250 07503, Tel: 201-271-7441; Sis. Mgr: S. Liss 

Minn St. Paul, Countryman, Behnen & Vollmer Co., 1821 MICRO-NOW INSTR, CO., INC., 6124 'N. Pulaski Rd., Chicago, 
University Ave., 612-645-9151 III. 60646, Tel: 312-282-0846; Sis. Mgr: C. Arnow 

NJ Bala Cynwyd, M. Friedman Assoc., Inc., 7 Heather *MICRO-MINAC digital computers - Singer-General PreciSion 
Rd., (609) TE 9-3450 *MICRO-NAMIC balancing machines - Schenck Trebel Corp. ______ ~----------------I 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO· ELECTRONIC MASTER 

MET·MIC 

*MICRO-OPTIC fiber optic controls - Dolan-Jenner Industries 
*MICRO-PLUG phone plugs - Switchcraft ,Inc. 
*MICRO-POINT set screw' needle - Duotone Company 
• MICRO·POWER, ,INC., 25·14 Broadway, Long Island City, N. Y. 

11106, Tel: 212 • 726·4D60, TWX: 710·582·2608; Sis. Mgl: 
B. Kaiser ........ FSC No. 18786 ........................ Pg. 1683 

Ala Huntsville, E,G. Holmes & Assocs., 4862 Governors 
Dr., W., 205-837-6900 

Ariz Phoenix, PLS Assocs'l Inc' l 901 W. McDowell Rd., 
602-258-0067 

Cal Anaheim, Blair Assocs., 421 N. Brookhurst Ave., 
714-635-1350 

Los Altos, Walter Assocs., 175 S. San Antonio Rd., 
415-941-3141 

Colo Englewood PLS Assocs., Inc., 7895E,PrenticeAve., 
303-771-0140 

Fla Orlando, E.G. Holmes & Assocs., 3161/2 S.Bumby 
St., (305) CH 1-2128 

Ga Chamblee, E.G. Holmes & Assoc., 3667 Clairmont 
Rd., 404-451-6161 

III Highland Park, Feller Assocs.,3065 University Ave., 
312-433-3646 

Kans Wichita, Kemco, Inc., 6115 East 13th, (316) MU 4-
4-8224 

Md Glen Burnie l VPI Assocs., 561 Dorsey Rd., N,W'I 
301-768-0550 

Mass Cochituate, Micron!c Assocs.,Box 162,617-653-8229 
Mich YpSilanti, Micro Sis. Corp.,650 Greenlawn,313-482 ... 

1229 
Mo St. Louis, Kemco, Inc., 6050 B,rown Rd. , (J14) JA 4-

0820 
NM Albuquerque, PLS Assocs ol Inc., 4200 B Silver Ave., 

S.E., 505-255-2330 
NY Hicksville, Salsbury Assocs., Inc., 331 W. John St./ 

(516) WE 8-1080 
Ohio Dayton, Micro Sis. Corp., 1250 W. Dorotliy La., 513-

298-3033 
Pa Philadelphia, C.E. Snow Co., 613 Cheltenham Ave., 

215-224-2626 
Syracuse, Ossmann Instrs., Inc., 101 Pickard Dr., 

(315) GL 4-2461 
Tex Houston, Kemco, Inc., 6440 Hillcroft Blvd., (713) PR 

1-1291 
Irving, Kemco, Inc., Box 998, (214) ME 3-0163 

FOR: Can, Montreal, Que., Canadian Marconi CO' I 2442 
T renton Ave., 514-738-9441 

*MICRO-RAC connectors - Bunker-Ramo Corp. 
MICRO-RADIONICS, INC., 14844 Oxnard St., Van Nuys, Calif. 

91409, Tel: 213-786-1760, TWX: 213-781-1365; Sis. 
Mgr: J.T. Becker ..... FSC No. 01220 

*MICRO-RIBBON connectors - Bunker-Ramo Corp. 
St., (919) BR 2-0855 

NC Greensboro, E.G~ Holmes & Assocs' l 430 W. Gaston 
* MICRO-RINSE vessels-Interlab, Inc. 
*MICRO-SCAN relays - James Electronics Inc. 
*MICRO SCHOOL reading equipment - Bowmar Instrument Corp. 
MICRO SCIENCE ASSOCS., 2274 Mora Dr., Mt. View, Calif. 

94040, Tel: 415-968-7215, TWX: 910-379-6938; V.P. 
Mktg: N.M. Cox 

*MICRO SENT RY relay - Magnetics Inc. 
*MICRO-STACK memory stack - hldiana General Corp. 
MICRO STATE ELCTRNS" Operation of Raytheon Co., 152Floral 

Ave., Murray Hill, N.J. 07971, Tel: 201-464-3000, 
TWX: 710-984-7966; Mktg. Mgr: R.C. Kolts 

MICRO-STRAIN, INC., Spring City, Pa, 19475, Tel: 2l5-94~-455U; 
Sis. Mgr: R. Jespersen 

• MICRO SWITCH, Div. Honeywell, 11 W. Spring St., Freeport, III. 
61032, Tel: 815·232·1122, TWX: 910·542·0922; Sis. Mgl: E. N. 
Hughes ........ F5C No. 91929 ................................. Pgs. 2755·2761 

Ariz Phoenix,4129 N. Seventh Ave., 602-264-6521 
Cal Los Angeles, 6620, Telegraph Rd., 213-723-6611 

Colo 
Conn 
Ga 
III 
Ind 
Iowa 
Kans 
Mass 
Mich 
Minn 
Mo 
NJ 
NY 

San Diego, 1515 Morena Blvd., 714-276-4162 
San Francisco, 2 Dorman Ave., 415-826-9100 
Englewood, 7825 E. Prentice Ave., 303-771-2340 
Hartford/885 Wetherstleld Ave., 2Uj-,21-UIl~ 
Atlanta,500 Plaster Ave., N.E., 404-875-9561 
Chicago, 7350 N. Lincoln Ave., 312-478-9290 
Indianapolis, 5739 Professional Cir., 317-243-0831 
Bettendorf, 1810 State St., 319-355-6456 
Wichita, 2801 S. Madison, 316-591-3435 
Boston, 1230 Soldiers Field Rd., 617-254-3939 
Detroit, 13631 Plymouth Rd" 313-834-6020 
Minneapolis, 41, cast lItll ,t., bU-jjL-,aL 
St. Louis, 2146 Hampton Ave., 314-647-6100 
Westfield, 574 Springfield Ave., 201-233-9200 
Binghamton, 1200 Arterial Hwy., 607-723-7993 
Long Island City, 24-30 Skilman Ave., 212-7~6-5U05 
Rochester, 40 West Ave., 716-328-0373 
Syracuse,811 Orwood PI., 315-437-2851 

Ohio Cleveland, 1001 East 55th St., 216-881-0300 

Ore 
Pa 
Tex 

" Dayton, 2314 Stanley Ave., 513-461-4480 
Portland, 2600 S.E. Belmont, 503-235-8411 
Bala Cynwyd, One Decker Sq., 215-835-2330 
Dallas,6000 N. Central Expwy., 214-363-5441 
Houston,8440 W. Glen Dr., 713-785-3200 

Va McLean, 1766 Old Meadow Rd., 703-893-4600 
Wash Seattle, 401 Pontius Ave., N., 206-6!l2-45tlU 
Wisc Milwaukee, 2979 N. ¥ayfair Rd., 414-771-6300 

*MICRO SWISS carbide bonding tools & capillaries - Kulicke 
& Soffa Inds" Inc. 

*MICRO-T miniature package for transistors - Motorola Semi. 
MICRO TECH MFG.,INC., 7"03 Plantation St.,Worcester, Mass., 

Tel: 617-755-5215, TWX: 710-340-6739; Sis. Mgr: 
D.G. Allen 

MICRO-TEL CORP .,1406 Shoemaker Rd., Baltimore, Md. 21209, 
Tel: 301-823-6227; Sis. Mgr: W.R. Richardson 

*MICRO VERSA LOGIC, logic modules - Varian Data Machines 
*MICROCHOPPER micromLliatre solid state chopper - Solid 
State Electro.lics Corp. 

3063 



MIC-MID 

MICROCOM CORP., Horsliam Valley Industrial Pk., Horsham,Pa. 
19044, Tel, (215) 052-0300; Sis. Mg"f.Shandelman 

*MICROCON connectors, Painton Group of Companies 
*MICRO,DAC micr.owave materi~Js testet- Microwave ,Instr. Co. 
*MICRODIAl digital & concentric dials -0 Bunker-Ramo Corp. 
MICRODOT, INC., 220 Pasadena Ave., S. Pasadena, Calif, 91030, 

Tel: SY 9-9171 
MICRODOT MAGNETICS, INC., 5900 Bowcroft St., Los Angeles, 

Calif. 90016 
MICRODYNE INSTRS., INC., 203 Middlesex Tpke., Burlington, 

Mass., Tel: 617-272-5091; Sis. Mg" J.H. Gallagher 
* MICROFLAME mini. gas welding torch - Printed Circuits, Inc. 
MICROFLAME, INC., 7800 Computer Ave., Minneapolis, Minn. 

55435, Tel: 012-927-5681, TWX: 910-576-2852; Sis. 
Mg" P.T. Millunzi ..... FSC No. 22637 

MICROFLECT CO., 3575 25th S.E., Saleril, Ore., Tel: 503-303-
9267, TWX, 510-599-0107; Sis. Mg"G.F.Kreitzberg 

*MICROFLECTOR reflectors - Microflect Co., Inc. 
*MICROFORK piezoelectric tuning fork - Murata Mfg. Co., Ltd. 
*MICROKON camera - HLC Mfg. Co., Inc. 
MICROLAB/FXR,10 Microlab Rd., Livingston, N.J. 07039, Tel: 

201-992-7700, TWX: 710-994-4850; Sis. Mgr: R. 
Vincent 

*MICROLOGIC integrated circuits - Fairchild Semiconductor 
MICRO LON nvlon abrasive - Armour Industrial Products 
*MICROMAGNETIC cartridges - Pickering & Co., Inc. 
*MICROMATRIX bipolar lsi circuits - Fairchild Semiconductor 
*MICROMAZE air filter - North American Rockwell Corp. 
MICROMECH MFG.·CORP., Box 97, Union, N.J. 07083, Tel: 

201-687-3200; Sis .. Mgr: J.D. Sorrentino 
MICROMEGA, Div. Bunker-Ramo Corp., 4134 Del Rey Ave., 

Venice, Calit. 90291, Tel: (213) EX 1-7137, TWX: 
910-342-6990; Pres: E. Strumwasser ..... FSC 12110 

MICRO METALS, 228 N. Sunset, City of Industry, Cal if. 91747, Tel: 
213-968-4718; Sis. Mg" R.H. Barden ..... FSC 12856 

*oMICROMETER frequency meter- Lampkin Labs., Inc. 
* MICROMINIM sub-min. wire-Standard Wire & Cable Co. 
* MICRON-AIRE contaminati.on control equip. - Ray Prods. Co. 
MICRONETICS DIV., Teledyne Systems Co., 7155 Mission Gorge 

Rd., San Diego, Calif. 92120, Tel: 714-583-3525, 
TWX: 910-335-2085; Sis. Mgr: P.N. Migdal ..... 
FSC No. 25509 

*MICRONOISE amplifiers - Roveti Instruments 
* MICRONOX resistance film - Caddock Elctrns" Inc. 
*MICROPERV high vacuum flanges - Energy Beams, Inc. 
*MICROPERV high vacuum fittings - Energy tleams, Inc. 
*MICROPIX cathode.ray tubes - Litton Industries 
*MICROPOT precision potentiometers - Bunker-Ramo Corp. 
*MICROREED micromi,liature reed relay - Solid State Electros. 
*MICROREG variable power supplies - Weir Electronics, Ltd. 
MICROSEMICONDUCTOR CORP., 11250 Playa Ct., Culver City, 

Calif. 90230, Tel: 213-391-8271, TWX: 910-343-
6470; Sis. Mg" G. Stark ° ..... FSC No. 14552 

*MICROSEN process controls - Robertshaw Controls Co. 
*MICROSOURCE power supply - Elasco Incorporated * MICROSPOr cathode ray tubes- Ferranti Elec., Inc. 
*MICROSTAR microscope - American Optical Corp. 
* MICROSTICK ic packaging technique-Electronic Engrg. Co. 
*MICROSTICK ic packaging technique - Eletrn. Engrg. of Calif. 
• MICROSONICS, INC., 60 Winter St., Weymouth, Mass. 02188, 

Tel: 617 - 337-4200; Sis. Mgt: B. P. O'Sullivan ........ FSC No. 11869 
.............................................. 0 ................................................... Pg. 11_6' 

Cal Los Angeles, Tech Reps., Box 04212, 213-838-4100 
" Sunnyvale, Waldman Assocs., 1094 W. Evelyn St., 

Fla 

Ind 

Md 

NY 

Ohio 

Pa 

Tex 

Va 

408-245-2500 
Ft. Lauderdale, Burgin-Kreh Florida, Inc., Box 8457 , 

305-587-6063 
Mishawaka, C. Given, 921 East 3rd St., 219-255-

0439 
Towson, Burgin-Kreh Assocs" lnc" Box 9787, 301-

661-1120 
Great Neck, E.A.C. Assots., Inc., 55 Northern Blvd., 

516-460-9798 
Rochester, F. Young Assoc., Inc" 555 Winton Rd., 

N., (710) HU 2-1555 
Dayton, Whelan Corp., 2000 Far Hills Ave., 513-

298-9997 
Philadelphia, Data Engrg. Co.,50.0AE. Godfrey Ave., 

215-72~-9000 
Richardson, P.J. Scanlon Co., Inc., Box 70, (214) 

AD 1-4661 
Louisa, Burgin-Kreh Assots., Inc., Box 218, 703-

° 296-2970 
EXP: NY, Brooklyn, JFD Elctrns., 15th Ave. & 02nd St., 

212-331-1000 
FOR: Can, Islington, Ont., D.r. Shaw Co., Ltd., 5150 Dundas 

St" W" 416-231-2706 
Can, Mont,eal, Que., D.T. Shaw Co., Ltd., 1966 

Graham Blvd., 514-735-1541 
MICROTECH, Div •. Ovitron Corp., 1425 Milldale Rd., Cheshire, 

Conn. 06410, Tel: 203-272-3234, TWX: 710-455-3729; 
Sis. Mg" A.D. Shaebutenas ..... FSC No. 04647 

MICROTEK ELCTRNS., INC., 138 Alewife Brook Pkwy., Cam-
bridge, Mass. 02140 

* MIC~OTEL microwave radio - Lenkurt Elec. Co., Inc. 
* MICROTEMP thermal fuse- Micro Devices Corp. 
*MICROTESTERS testers - Simpson Electric Co. 
*MICROTHIN spaghetti tubing - Shamba,n W. S. & Co. 
* MICROTIME circuit protector - Micro Devices Corp. 

------------------------1 Colo Denver, Gossard & Assocs., 12159 W. Dakota Dr., 

Fla 

Ga 

III 

Ind 

303-985-0002 
Maitland, H. Geartner, Inc~1 2101 Mohawk Trail, 

305-647-4000 
Miami Beach, Geartner Assocs., Inc., 350 Line'oln 

Kd.,305-531-0l00 
Decatur, F.e. Nicker_son Co.',lZQ4 Clairmont Ave., 

404-377-1575 
Glen Ellyn, J.H. Kleker Co., 177 Sunset Ave., 312-

469-2297 
N. Webster, W.H. My!,!rs Sales Co., Inc., Thomas 

& Main Sts., 219-834-2570 
Kans Overland Park, Penzner Assocs./ Inc., 5600 West 

95th St., 913-381-0004 
Mass Newtonville, C. Segel Co., 799 Washington St., 617-

969-6900 
Mich Lathrup Village, R.C. Nordstrom /51. (;0" tsox j::!, 

313-444-4417 
Minn Hopkins, Beta Engrg, Co., 128 Jackson Ave., N., 

Mo 

NY 

oll-~JH-l~~l ' 
St. Louis, Penzner ASsocs., Inc., tiox l\,U, ::51'1-

351-1547 
Jamaica, A. Friedman Assocs.,189-19 Jamaica Ave., 

1212-776-4800 
Manlius, A.L. Perkins Co., Inc., Kinloch Plaza,315-

682-5005 
New York, E. Glass Assocs., 250 West 57th St., (212) 

JU 6-8440 
Ohio Cincinnati, J.O. Olsen Co.,5539Stokeswood Ct. r 513-

Pa 

SC 

Tex 

885-372l 
Cleveland, J.O. Olsen Co., 16201 Shaker Blvd_, 216-

752-5444 
Dayton, R.G. Siff & Assoc., Box 7035, Sta. B, 

513-278-4779 
Cheltenham, Arnold Assocs., 528 Ryers Ave" (215l 

PI 2-0000 
Pittsburgh, J.O. Olsen Co., 104 ElatanDr.,412-279-

2550 
Pittsburgh, J.O. Olsen Co., 1843 Maydell St., 412-

341-8391 
Greenville, F .C. Nickerson Co., Salters Rd., Rte, 6, 

803-242-5259 
Grand Prairie, Howell Sales, Inc., Box 747,(214)AN 

2-5153 
Wash !)eattle, H. Levinson (;0., 1Z11I:.. uenny way, lUb-

323-5100 
FOR: Can, St. Laurent, Que., Lake t:.ngrg, (,;0., Ltd., J::rnO 

Toupin Blvd_, 514-331-4884 
Can, Scarborough, Ont., Lake I:.ngr9. Lo., Ltd., lL5 

Manville Rd., 416-751-5980 
*MICROTRODE microelectrode - Transidyne-General Corp. 
*MICROTRON cooking tubes - Litton Industries 
*MICROTRON modules & assemblies - Delta Semiconductors 
MICROWAVE ASSOCS" INC., Northwest Ind. Pk., Burlington, 

Mass., Tel: 617-272-3000, TWX: 710-332-6189; 
V.P. Sis: R.T. DiBona 

• MICROWAVE CAVITY LABS., INC., 10 N. Beach Ave., La Grange, 
111.60525, Tel: 312 - 354-4350; Sis. Mgt: R. E. Morgan ....... nC 
No. 16469 ................................................................ Pgs. 1686, 1687 

Cal Orange, Smith & Assoc., Box 1525, 714-541-l629 
Colo Denver, D.E. Bond Assocs., 2149 S. Clermont St., 

Fla 

Ga 

III 

303-756-1234 
Ft. Lauderdale, Beacon Elctrn. Assoc., Box 10212, 

305-564-4298 
Maitland, Beacon Elctrn~ Assoc., Box 1278, 350-

047-3498 
Atlanta, Beacon Elctrn. Assoc., 22H~ Peachtree Rd., 

404-351-3654 
Mt. Prospect, Cain & Co., 1203 Ironwood Dr., 312-

253-3578 
Iowa Cedar Rapids, Engineering Services Co., 1026 3rd 

Ave., S.E., 319-360-1591 
Kans Prairie Village, Engineering Services Co., 7924 A 

Md 
State Line, 913-649-4000 

Baltimore, Stemler Assocs., Inc., 6707 Whitestone 
Rd" 301-944-8262 

Mass Bedford, Reptron, Inc., llO Great Rd.,617-275-8~85 
Mo ~. LOUIS, t:.ngmeermg ~ervlces ~O.' btll Vernon, 

NJ 
NM 

NY 

NC 

314-726-2233 
Cherry Hill, Stemler Assocs., Box 287,609-428-7903 
Albuquerque, D.E. Bond Assocs., Box ll331, 505-

247-3442 
Jericho, Dal-Tech Devices, Inc., 366 N. Broadway, 

516-433-7448 
Rochester, J.D. Ryerson Assoc., Box 8369, 716-

442-1900 
Syracuse, J.D. Ryerson Assoc., Box 1400, 315-

656-7419 
Jamestown, Beacon Elctrn. Assoc., Box 503, 919-

454-1010 
Ohio Columbus, Cain & Co., 2485 Lipton Rd., 614-861-

Pa 
Tex 
Va 

2119 
Paoli, Stemler Assocs., Box 7ll, 215-644-3477 
Richardson, Lear ,Assocs., !:Sox Ubb{Z14-ZJ1-lbYb 
Alexandria, Stemler Assocs., 206 N. Washington, 

703-548-7818 
MICROWAVE CHEMICALS LAB., INC., 282 Seventh Ave., New 

York, N.Y. 10001, Tel: (212) WA 4-6725; Sis. Mgr: 
B. Kramarsky 

MICROWAVE DEVELOPMENT LABS., INC., 87 Cresent Rd., 
• MICROTRAN COo: INC.; 14Q E, Mil'!.,g!~ A1!~'i V~!!!y !ttr!~m. ~_ Y ~leedham Hgtz., Ma::;z. t"!2!~4, Ie!: 449-C73C, TWX; 

11582, Tel: (516) LO 1-6050, TWX: 510-225-8412; SI •• Mgt 710-325-1739; Sis. Mgr: R.Tucker 
W. Benscher ........ FSC No. 00348 .. " ......... " ....... _ .......... " ... Pg.2~61 • MICROWAVE DEVICES DIV., Bendix Corp., Hurricane Rd., Frank· 
°Ala Huntsville, F.C, Nickerson Co., Box 1463,205·881- lin, Ind. 46131, Tel: 317 -736-6136, TWX: 810-260-2600; Sis. 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

Palo Alto, BendiX/Dage Sis., BOO San Antonio Rd., 
415-327-4511 

Colo Denver, Gossard & Assocs., 12159 W. Dakota Dr., 
303-985-0002 

DC " Washington, Bendix/Dage Sis., 1730 'K" St., N.W., 

Fla 

III 

Ind 

La 

202-333-8200 
Orlando, Bendix/Dage Sis., 2122A E. Colonial, 305-

241-6559 
Oak Park, Wasson-Gallagher, 1024 North Blvd" 312-

383-6572 
indianapolis, A.N. Strickland, 6811 Grosvenor Pl u 

317-632-3321 
Metairie, J.F. McKinney Sis. Co., 2012CondonAve., 

504-887-1723 
Mass Lexington, Bendix/Dage Sis., 9Meriam St., 617-862-

7650 
Mich Jackson, EO.H. Jordan, 2024 Glen Dr., 517-782-01>94 
Minn Minneapolis, F.B. Hill Co., 6110 Excelsior Blvd., 

Mo 

NY 

612-929-6727 
Florissant, Bendix/Dage Sis., 3026 Aberdeen PI., 

314-839-2287 
Buffalo, E.E. Harries & Co., 15 Canterbury La., 

716-052_1221 
Okla Tulsa, J.f. McKinney Sls_ Co., Box 3958, 918-724-

Ore 

Tex 

4595 
Portiand, C.K. Shanks & Assoc., 3104 Southwest 

87th Ave., 503-292-5656 
Bellaire, J.F. McKinney Sis. Co" 5458 Edith St., 

713-985-0002 
Dallas, J.f. McKinney Sis. Co., 1303 Chemical St., 

214-631"9450 
EXP: NY, New York, Bendix Int'l., 005 Third Ave., 212-

973-2121 
FOR: Can, Hamilton, Ont., Simmonds Aerocessories of 

Canada, Ltd., 637 Parkdale Ave., N.,410-547-
1248 

MICROWAVE DIV., Sanders Assocs., Inc., Ledge St., Nashua, 
N.H. 03060, Tel: 003-885-2445, TWX: 710-228-1887; 
Sis. Mgr: J. Cushman ..... FSC No. 94117 

MICROWAVE ELCTRNS., Teledyne Co., 3165 Porter Dr., Palo 
Alto, Cal if. 94304, Tel:412-321-1770, TWX: 910-373-
1746 ..... FSC No. m12 

MICROWAVE FILTER CO., INC., 135 W. Manlius St., E. Syracuse, 
N.Y., Tel: 315-437-4529; Sis. Mgr: G. Bostick 

MICROWAVE INSTRS. CO., 3111 Second Ave., Corona del Mar, 
Calif., Tel: 714-673-7688; Gen'l. Mgr: R. Botsco 

MICROWAVE LABS. OF AMERICA, P.O. Box 13, Bay Sta., 
Brooklyn, N.Y .ll235, Sis. Mgr: H. Gindins 

MICROWAVE MAGNETICS, INC.,183NewburyportTpke.,Danvers, 
Mass. 01923, Tel: 617-774-1072; Pres: C.R. Buffler 

MICROWAVE PRODS. GROUP, Div. Consolidated Airborne 
Systems, Inc., ll5 Old Country Rd., CarlePI., N.Y. 
ll514, Tel: (516) PI 1-1500, TWX: 510-222-3789; Sis. 
Mg" R. Pizzutielio 

MICROWAVE P RODS.,I NC., 95331 rondale Ave., Chatsworth, Cal if. 
913ll, Tel: 213-882-3434; Sis. Mgr: C. Troesken 
...... FSC No. 16798 

MICROWAVE/SYSTEMS, INC., 1 Adler Or., E. Syracuse, N.Y. 
13057, rei: 315-437-9951; Sis. Mg" C.D.Rasmussen 
..... FSC No. 20058 

*MICR020NE electrophoresis apparatus - Beckman Instruments 
MID-CONTINENT LAB., INC., 840 North 48th St., Lincoln, Neb. 

68504, Tel: 402-434-7488; Pres: R. Salestrom 

• MID-EASTERN INOS., Div. Eanco, Inc., 660 Jerusalem Rd., scotch 
Plains, N. J. 07076, Tel: 201-233-5900; Sis. Mgr, D. R. Ellenback 
........ FSC No. 06179 .. 0 ............................................. Pgs. 2046-2049 

Cal Cupertino, B.J. Wolfe Enterprises, Box718,408-252-

Fla 

III 

5010 
N. Hollywood, B.J. Wolfe Enterpr ises, 10700 Burbank 

Blvd., 213-877-5518 
Clearwater, Willett & ElliS-Brown, 1260A S. High

land Ave., 813-446-0075 
Evanston, Mauer & Co., IrW., 3308 Noyes St., 312-

809-1644 
Iowa Ft. Dodge" Heimann Co., 236 Seventh Ave., N. 
Kans Leawood, Leemark Engrs., Inc., Box 0175,913-648-

0124 
Mass Wellesley Hills, R.H. Sturdy Co., 204 Worcester St., 

617 -235-2330 
Mich Detroit, Lowyr-Dietrich Co., 000 Michigan Bldg., 

313-901-4540 
Minn Minneapolis, Heimann Co., 5603 Lytldale Ave., S., 

Mo 

NY 

612-827-5457 
St. LouiS, Leemark Engrs., 9023 St. Charles Rock 

Rd" 314-047-4545 
Huntington, C.R. Mayer Co., Inc., Box 152, (516) 

WA 1-7876 
Ohio Cleveland, Lowry Dietrich Co., 316 Marion Blvd., 

Pa 

Tex 

216-781-1855 
Dayton, Lowry Dietrich Co., 333 West 1st St., 513-

223-6042 
Pittsburgh, Lowry Dietrich Co.,90 Clairton Blvd., 

412-892-2992 
Valley Forge, J.E. Cuesta Co., 215-205-5800 
Dallas, Bellingham Sales Co., 1002 Burlington Ave., 

(214) WH 2-6595 . 
Wash Seattle, Eicher-Richards Co., 2727 N.E. Blakeley 

St" (206) LA 3-7888 
FOR: Can,. Dorval, Que., Technitron Assoc., Inc., 769 

Can, LS~~~!:V~~·: ~.~:~;~;i~~ Dynamics, Ltd./8264 
St. George St., Tel: 325-6014 

95b5 Mgt: W. P. Whallon ........ FSC No. 95712 ........ Pgs. 877,1214,1656 *MIDA miniature integral diode assemblies - .Motorola Semi. 
Ariz Scottsdale, F. Schoeffler Assoc., 6912 E. Horseshoe Ala Huntsville, Bendix/Dage Sls.,3322Memorial Pkwy., *MIDGI-CODER bcd to numeric decoder/driver - Pinlites, Inc. 

Cal 
Rd., 602-948-3470 5.,205-881-9700 *MIDGI-COUNTER decade counter, encoder - Pin lites, Inc. 

Los Altos, Westec Elctrns., Inc., 110 First St., Ariz Scottsdale, Jewett Co., 002-945-97ll *MIDGI-DIAL dial assy •. Theta Instrument Corp. 
415-948c8880 Cal N. Hollywood, Jewett Co., 13111 Ventura Blvd., *MIDGI-LITE digital readout - Pinlites, Inc. 

Hollywood, Microtran Co., Box 405, 213-770-0610 213-789-8103 * MIDNIGHT carbon paper-Carters Ink Co • 
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• •• Includlnl Federal Supply Codas (FSC) where ~lIable MID·MIN 

MID-WEST COIL & TRANSFORMER CO., 1642 N. Halstead St., Tex ,Dallas, J. Yount Co., Box 17270, Pleasant Grove Sta., Colo Denver, Walter Engr. Assoc., 880 Bonnie Brae Blvd., 
Chicago, III. 60614, Tel: (312) MI 2-4055; Sis. Mgr: (214) EX 1-4125 303-777-5585 
G.Ortaggio ,EXP: NJ, Iselin, 1 echnicall:quip. ~o., 4Hl Lincoln HWY., Fla Orlando, Mekco Assocs., 3165 McCrory Rd., 305-

MID-WEST METAL PRODUCTS, INC .,450 E. Uonovan Rd., Kansas 201-283-2340 ' 841-2215 
City, Kans. 66115, Tel: (913) MA 1-1980, TWX: FOR: Can, Markham, Ont .. H.R. Gray Co., Ltd., 14 Laid- III Chicago, L.F. Green & Assocs., 5218 W. Diversey 
913-553-9260; Mgr: J.H. Minzey, Jr ...... FSC 09970 law Blvd., 416-297-1476 Ave., 312-286-6824 

MIDDLETOWN MFG. CO., 27 Stack St., Middletown, Conn. 06457, MILLER ASSOCS., Mercersburg Academy, Mercersburg, Pa. Kans Wichita, G. Fixman Engrg. Co., 6631 E.Kellog,316-
Tel: 203-34&-8659 17236, Pres: R.R. Miller 838-9433 

MIDGET LOUVER CO., 800 Main Ave., Norwalk, Conn. 06901 MILLER DIAL & NAME PLATE CO;, 4400 N. Temple City Blvd., Md Silver Spring, QED Elctrns., Inc., 880 Bonifant 
MIDLAND WRIGHT CORP., 3151 Fiberglass Rd., Kansas City, EI Monte, Calif. 91731, Tel: 213-283-5111; Sis. Mgr: St., 301-588-8134 

Kansas,66115 J.F. Buck Mass Lexington, W.M. Hague Co., 10 Muzzey St., 617-
MIDSIL CORP., 27 Bland St., Emerson, N.J. 07630, Tel: 201- *MILLER welders - Miller Electric Mfg., Co. 862-5700 

262-2340; Sis. Mgr: R.T. Temple MILLER ELEC. CO" Box 231, Woonsocket, R.I. 02895, Tel: 401- Minn Minneapolis, L.F. Green & Assocs., 6225 University 
MIDTEX/AEMCO, 10 State St., Mankato, Minn. 56001, Tel: 507- 767-2800; Sis. Mgr: L.F. Wilkinson Ave., N.E., 612-781-1611 

388-6288, TWX: 507-890-8129; Sis. Mgr: R.K. Else MILLER ELEC. MFG. CO., 718 S. Bounds,Appleton, Wisc. 54911, Mo St. LouiS, G. Fixman E!1grg. Co.,8160 Stanford Ave., 
MIDWEC CORP., Industrial Div., P.O. Box 417, Scottsbluff, Neb. Tel: 414-734-9821, TWX: 414-739-3395; Sis. Mgr: 314-725-5219 

69361, Tel: 308-632-4127, TWX: 910-627-0061; Sis. K.M. Ligare , NJ Camden, QED Elctrns., Inc., 2916 Federal St., 21~-
Mgr: J. Carwile ..... FSC No. 13934 MILLER ELECTRO-RESEARCH LABS., 14800 W. Grange, New 925-8711 

MIDWEST AUDIO CORP., 5707 W. Division, Chicago, III. 60b51, Berlin, Wisc., Tel: 414-425-6303; Sis. Mgr: A.W. NY Mt. Vernon, QED Eletrns., Inc., 500 Nuber Ave., 
Tel: 312-626-0030; Sis. Mgr:'B.A. Menarik Miller ... " FSC No. 98919 914-664-0080 

MIDWEST AUTOMATIC, INC., 510 Third St., Des MOines, Iowa, MILLER, HARRY CORP., 4th & Bristol Sts., Philadelphia, Pa., NC Burlington, Medco Assocs., lUU-ts Lindsey St., 9l<J-
Tel: 515-244-3103; Sis. Mgr: H. Frankie Tel: (215) DA 4-4000; Sis. Mgr: R.W. Allen 226-7177 

• MIDWEST CIRCUITS, INC., 1111 E. EXCllsior Blvd., Hopkins, • MILLER, I. W. CO., 5917 S. Main St., Los Angeles, CaIH. 90003, Tex Richardson, Scientific Sales Co., 777 S. Central 
Minn. 55343, Tel: 612·935-3341; Sis. Mar: M. W., Farmer ...... Tel: 213·233-4294; Sis. Mar: L. G. Crawford, Ir ......... FSC No. Expwy.; 214-231-6541 
.................................................................................................... PI. 712 76493 ........................................................................................ PI. 738 Utah Salt Lake City, Walter Engr. Assoc., 2422 Camino 

Cal NewPort Beach, West, Inc., 3825 Birch St., 714-540- Ariz Phoenix, H.A. Moore Sis. Co., 4142 North 18th St., Way, 801-277-5174 
9040 bOZ-l74-00bO Wash Seattle, M.K. Widdekind Co., 815 W. Ewing St., 206-

Colo Arvada, Arrowhead Sis. Corp., 54bO Brentwood, 303- Cal Gardena, Osbor~e & Bidwell,lnc., 17525 S. Broad- 284-8020 
798-0319 way,213-770-03OO EXP: NY, New York, Frathom Co., Inc., 202 East 44th St., 

Fla Clearwater, R.F. Wi lieU Co., 1260AS.Highland,813- • Redwood City, Logan Sis. Co., 463 Brewster Ave., Tel: 687-9390 
446-0075 415-369-6726 MILMAN ENGRG. CO., INC., 1669 12th, Santa Monica, Calif. 

Iowa Cedar Rapids, Halgin Sis., 44031st Ave., S.E., 319- Colo Denver, R.G. Bowen Co., Inc., 1440 >. >anta ~e, 90404, Tel: 213-451-1457; Sis. Mgr: E.I. Druckman 
363-5119 303-722-4641 * MI LWAUKEE RELAYS relays - Deltrol Controls 

Kans Mission, Halgin Sis., Box 1245, 913-722-2441 Fla Winter Park, Millar-Hutto Assocs., Inc.,tsox lbOJ, MILWAUKEE RESISTOR CORP., 700 W. Virginia St., Milwaukee, 
Mass Wellesley, E.A. Janse Assocs., 892 Worcester St., 305-647-7407 Wisc., Tel: 414-271-9900; Sis. Mgr: R.J. Amacher 

617-235-1623 Ga Atlanta, Mi liar-Hutto Assocs., Inc., 3110 Maple Dr., * MILWAUKEE WROT washers & stampings - Wrought Washer 
Mich Grand Rapids, ElkoSls. Corp.,3119 Midland Dr .,S.E. N.E.,404-261-61bO *MIMIDAC d/a converter - Pastoriza Div. Analog DeVices, Inc. 
Minn St. Paul, Wagner Component Consultants, 542 S. III Chicago, Markal >Is. ~o., 5787 N. LincolnAve.,Jl<- *MIN-O-MAL tube connector - E.B. Wiggins, Inc. 

Snelling Ave., 612-698-0331 561-7290 *MIN-O-MATIC fluid Quick disconnect - E.B. Wiggins, Inc. 
Mo 
NM 

NY 

Pa 

Tex 

Clayton, Halgin Sis., 201 S. Central, 314-721-4415 Ind Ft. Wayne, B.F. Homsher, 418 E. Berry St.,219- *MIN-RAC 17 connectors - Bunker-Ramo Corp. 
Albuquerque, Arrowhead Sis. Corp., Box 243,505- 432-1164 *MINA ball bearings - MPB Corporation 

268-9706 Md Reisterstown, Par-Nell Sis. Co., 69 Main St., 301- *MINA gear motors - General Electric Co. 
Great Neck, E.R.A., INC., 330 Great Neck Rd., 516- 8J3-b444 *MINAPURE lubricant - MPB Corporation 

482-9320 Mass N. Scituate, W.A. Hendrickson Co .. 766CountryWay, * MINARIK variable motor speed controls- Minarik Elec. Co. 
Rochester, T. Ferguson Sis. Co., Inc., 228 Winton 617-545-0652 *MINATROL machines & controls - General Electric Co. 

Rd., N., 716-482-7751 Minn Minneapolis, C.R. Gibb Co., 1311 West 25th, 612- MINARIK ELECTRIC CO., 226 E. Third St., Los Angeles, Calif., 
Philadelphia, K.B. Erdman Co., 7906 Montgomery 377-1200 Tel: (213) MA4-31bl; Sis. Mgr: L.Jensen; FSC 12UI2 

Ave., 215-224-1833 Mo Kansa81sL CZ'Z'tlY~08HLf' Roes & Co., 2bOi Cherry St., MINAX, Dhi. Adams Russell Co., Inc., 226 Merrick Rd., Lynbrook, 
Richardson, Vista Engrg. Assocs" Central Expwy., u- ~ N.Y 11563, Tel: 516-593-1420; Sis. Mgr: J. Cohen 

Ste.5E,214"235-4547 NJ Union !;ity, J.J.tsressler,inc.,4lIU8tsergenlineAve., MINCOM DIV., 3M Co., 300 S. Lewis Rd., Camarillo, Calif. 
Utah Salt Lake City, Arrowhead Sis. Corp., 1966 West 201-864-9577 93010, Tel: 8a5-482-1911, TWX: 510-860-7099; Sis. 

6255,5.,801-298-2751 NY DeRuyter, LSM Assocs .. 218 E. Lake Rd., 315-852- Mgr: R.J. Brown ..... FSC No. 12578 
MIDWEST ELECTRIC PRODS.,INC.,P .0. Box 910, Mankato, Minn. 3374 * MINEAC min. elctrn. auto collimator -Barnes Engrg. Co. 

5b002, Tel: 507-388-2919; Sis. Mgr: J.R. Habinger • Hamburg, LSM Assocs., 54 Puritan Pl., 71b-649- *MINELCO potentiometers, switches & indicators - Miniature 
MIDWEST MOLDING & MFG. CO., Gurnee, III., Tel: (312) ON 2- 8380 Electronic 

1320; Sis. Mgr: T.E. Richards ..... FSC No. 76473 • Phelps, LSM Assocs., Orchard Pk., 315-548-4891 *MINEON indicator light - Drake Mfg. Co. 
MIDWESTERN INSTRS., INC., 6422 East 41st, Tulsa,Okla. 74135, NC Raleigh, Millar-Hutto Assoc., Inc., North Hill Ollice *MINERTIA MOTOR servo motor - Yaskawa Electric 

Tel: 918-627-1111, TWX: 918-627-6030; Sis. Mgr: Mall,919-787-9564 *MINI-CATOR indicator lights - Industrial Devices, Inc. 
p. Gilbody Ohio N. Bremen, T. Shelby Co., Inc., 17 S. Walnut St., MINI-CIRCUITS LABORATORY, 152 West 42nd St., New York, 

*MIGHTY MITE motor protectors - Thermal I:.ng'g. I> Design 419-629-6511 N.Y. 10036, Tel: 212-947-1346; Sis. Mgr: B. White 
* MIKROVAN wax- Humble Oil & Refining Co. Ore portland, t.ari IX ~rown LO., Inc., lUql ,outnwest MINIATURE ELCTRN. COMPONENTS CORP., Sub. Space & Sys. 
* MIL-KOTE paint 8, coatings-Zophar Mills, Inc. 58th St., 503-292-9145 Div. General Time Corp., bOO South St., Holbrook, 
MILES REPRODUCER CO., INC., 598 BrO~Way, New York, Pa Feasterville, Par-Nell Sis. Co., 1135 Bustleton Pike, Mass. 02343, Tel: 617-963-7717, TWX: 710-348-0451; 

N.Y. 10012, Tel: 212-925-6985;51 .Mgr:J.M.Kuhlik 215-357-7230 Sis. Mgr: R.W. Pozzo ..... FSC No. 07479 
MILFORD RIVET & MACHINE CO.,857 Bridg ortAve., Milford, Tex Dallas, Maynard Sis. Co., 1581:.xpress St .. 1I4-74lc *MINI-CON connectors - Switchcraft Inc. 

Conn. 064bO, Tel:203-818-4631, T X: 710-462-0538; 2384 * MINI-COOL chassis-Sarex Corp. 
V.P. Sis: D.W. Clark ~h Salt Lake City, K.G. !:lOwen ~o., Inc., IJHU W. N. *MINlcDAC d-to-a converter - Raytheon Computer 

MILGO ELCTRN. CORP., 7620 Northwest 36th Ave., Miami, Temple,801-3b4-46JZ ' *MINI-DATRAC converter-multiplexer -Epsco Inc. 
Fla. 33147, Tel: 305-691-1220, TWX: 810-848-6588; Wash Seattle, Earl & Brown Co., Inc .. 422 First Ave., W., *MINI-DIAL dial assy. - Theta Instrumeot Corp. 
Sls,'Mgr: D. Crane ..... FSC No. 06602 206-284-1121 , *MINI-DiGET digital readout system - Intrument Displays, Inc. 

*MILIPOT potentiometer - Voak Engineering, Co., Inc. EXP: NY, New York, Roburn Agencies, Inc., 431-435 * MINI-GATOR clips- Mueller Elec. Co. 
*MILITAN mil. spec. type solid tantalum capacitors -Components Greenwich St., ZIl-960-l1JO *MINI-IMP pumping system - T -M Vacuum Prods. 
* MILITAN mil spec capacitors-Components,lnc. FOR: Can, Toronto, Ont., Atlas Radio Corp.,50Wingold *MINI-JACK telephone jacks - Carter Precision Electric Co. 

• MILLEN, lAMES MFG. CO., INC., 150 Exchange St., Malden, Mass. 
02148, Tel: 617 ·324-41 08; Sis. Mlr: W. CaywoDd .... FSC No. 76487 
.......... Pgs. 682, 740, 1174, 1175, 1226, 1227, 1442, 1443,291 

Cal Culver City, W.AldersonCo.,8548Washington Blvd., 
213-837-1398 

Los Angeles, W.S. Harmon Co., 6118 Venice Blvd., 
213-937-1460 

San FranCiSCO, Moulthrop, Polach & Bensinger, Inc. 
165 Eleventh St. 415-861-6958 . 

Conn New Haven, Gerber Sales Co., Inc., Box 2917, 203-

DC 
III 

Ind 

777-6279 
Washington, L.D. Lowery, Inc., (202) UN 4-4722 
Chicago, Carlson Elctrn. Sales Co., 7448 N. Harlem 

Ave., OW SP 4-0277 
Indianapolis, Schroeder & LoomiS, 714 East 65th St., 

317-251-4571 
Iowa Des Moines, KeUy-Schmitz-Winkeler Assoc., 3831 

Md 
43rd St. 515-279-9235 

HyattSVille, L.D. Lowery,ln~., 6200 Annapolis Rd., 
(301) EN 9-4722 

Mass E. Longmeadow, Gerber SalesCo.,lnc.,26MapleCt., 
413-525-3059 

Waltham, Gerber Sales Co., Inc., 176 Second Ave .. 
617-891-8040 

Minn Minneapolis, Carlson Elctrn. Sales Co., 2500-39th 

Mo 

NY 

Pa 

Ave., N.E" 612-788-4111 ' 
Kansas City, Kelly-Schmitz-Winkeler Assoc., 7546 

Troost Ave., (816) EM 1-5651 
Port Washington, J. DiBlaSi Assoc., Inc., 14 Vand

'"venter Ave., (516) PO 7-0470 
,Syracuse, J.V. Costello, 2030 Erie Blvd., E., 315-

472-0322 
Broomall, L.D. Lowery, Inc., 2801 W. Chester Pike, 

(215l EL 6-5300 
Harrisburg, L.D. Lowery, IIleo, lSOI Allison St., 

mn TR 7-1212 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIQ-ELECTRONIC MASTER 

Ave., (416) KU 1-b174 *MINI-JUNCTION enviromental wire junction - G. T. Schjeldahl 
Can, Vancouver, B.C., Atlas Radio Corp., Ltd.; 909 *MINI-LiGHT hand searchlight - Electro-Optical >ystems 

Beach Ave., (b04) MU 3-5848 *MINI-MATE cylindrical hi-density con ,ector - Matrix Science 
MILLER, K. TOOL & MFG. CO., INC.,857 Elm St., W. Spring- * MINI-MOD audio-video modulator - DynairElctrns., Inc • 

field, Mass., Tel: 413-733-1360; Pres: K.T. Miller *MINI-MODEM balanced modulator - Summit Engineering Corp. 
MILLER, L.C. CO., 717 Monterey Pass Rd., Monterey Park, *MINI-MIX mixers, adapters, audio accessories -

Calif. 91754, Tel: (213) AN 8-3611; Sis. Mgr: E.J. Switchcralt Inc. 
Thompson ..... FSC No. 092bO * MINI-PAC discrete annunciator-Symbolic Displays,lnc. 

MILLER, R.A. INDS., INC" 1525 Marion, Grand Haven, Mich., *MINI-PANEL telephone jack panels - Carter Precision Electric 
Tel: 616-842-9450; Pres: R.A. Miller .... FSC05211' *MINI-PLUG telephone plugs - Carter Precision Electric Co. 

MILLER, SANFORD CORP .,89 Throop Ave.,Brooklyn, N.Y .11206, * MINI-PROX proximity switch - Electro Prods. Labs., Inc. 
Tel: 212-387-0bOO; Sis. Mgr: I.E.lserson *MINI PUMP pump Milton Roy Co 

MILLER-STEPHENSON CHEMICAL CO., INC., 16 Sugar Hollow *MINI-SHIELD shieids - Staver ~o: 
Rd., Danbury, Conn. 06810, Tel: 203-743-4447; Sis. *MINI-SLIDE pilot lights & sockets - Industrial Devices, Inc. 
Mgr: H.J. Robertson ..... FSC No. 86961 * MINI-SPE!\KER weatherproof speaker sys. - Minn. Speaker 

*MILLERMATIC welding equip. - Miller Electric Mig. Co. *MINI SPEC military spec. & stds. book - Quality Documents 
MILLETRON, INC.,540Alpha Dr .,Pittsburgh,Pa.15238, Tel: 412- *MINI-STRIP strip type connector - Matdx Science 

781-5300; Sis. Mgr: D.S. Pappas *MINI-SPRINGS springs - Staver ~o. 
MILLI-SWITCH CORP" P.O. Box 67, Gladwyne, Pa. 19035, Tel: * MINI-SYNC tv sync generator - Uynair tlctrns., Inc. 

(215) MI 2-9222; Sis. Mgr:B.W.Chandler; FSC00099 *MINI-THIN 300 bolt teflon wipe - Thermax Wire Corp. 
MILLIKEN, D.B., Teledyne Co., 131 N. Filth Ave., Arcadia, *MINI-VAP vapor cleaner - Headway Research,lnc. 

Calif. 91006, Tel: 213-359-6691 *MINI-VOLT voltage testers -Industrial Devices, Inc. 
MILLITEST CORP., 88 Madison Ave., Hempstead, N.Y. *MI"I-WASP plate connector sys. - Malco Mfg., Co. 

Tel: (516) IV 3-8200, TWX: 510-485-1592; Dir. of *MI~I-WRAP modular plate assembly - Bunker-Ramo Corp. 
Mktg: P .N. Kaplan ..... FSC No. 98659 * MI~IBRIDGE silicon rectifier - Electronic Devices, Inc. 

*MI LLITORR ionization gauge - Varian Associates MINICAM camera - CBS Labs. 
• MILLIVAC INSTRS., P. O. Box 997, Schenectady, N. Y. 12301, *MINICUBE miniature blower - Sanders Associates, Inc. 

Tel: 518·355·8300; Sis. MIl: D. P. Morey ........ FSC No. 85711 *MINIDAC digital-to-analog converter - Analog Devices, Inc. 
.................... , ............................ , ................................................ f'I. 1441 *MINIDUCTOR chokes - Painton Group of Companies 

Ala Huntsville, Mekco Assocs .. lnc., HolidayOfficeCtr., *MINIFUS small fuses - Electrey, S.A. 
205-881-3721 *MINIi.AMP indicator lights - International Products, Inc. 

Ariz Phoenix, Newtronics Co., 8514 North 36th Dr., b02- * MINII-IGHT flashlight dry batteries- LeclancheS.A. 
939-0265 *MINILINE miniature & subminiature delayline-ColumbiaComp. 

Cal Huntington Beach, Didion Assocs., 4901 Hei! Ave., * MINI~ITH monolithic crystal filter- Reeves-Hoffman 
714-842-5814 *MINI"iETER panel meter - Tyco 'Instrument Div. 

San Carlos, Electronic Engr. Assoc., Ltd., 1293 * MINI MITE portable potentiometer - Thermo Electric Co. 
Laurel St., 415-593-2189 *MINIREED mi.1iature reed relay - Solid State ElectrO"ics 
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M _I_N_"M_O_N ____________ • _______________ • MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

*MI NI REG' variable'power 'supplies - Weir Electronics,' Ltd,' * MODULINE clean room benches--Matrix Engrg. Corp. 
* MINI RELAY mercury relay- Ebert Elctrns. ,Corp. *MODU LINE rotary' switches - Oak Mfg., Co. 
* MIN!SEL selenium rectifier,- Electronic DeVices, Inc. • MODUTEC, INC., 18 ,Marshall St, Norwalk, Coiln. 06854, Tel' 
* MINISIL silicon rectifier - Electronic Devices, Inc. 203 • 853-3636, 1WX: 71G-468-2039; Sis. Mar: R. A. Eck ........ . 
MINISINK RUBBER CO .. INC., 2 Orange County, Unionville,N.Y., ......................... ; ............................................ : .............. Pp. 1444-144 

Tel: 914-726-3311; Sis. Mgr: M.C. Bartholf Ala HuntSVille, Beacon Elctrn. Assocs.,lnc., Box 3127, 
*MINI SOURCE power supply - Elasco Inc. . , 205-536-5065 
* MINISPUCE'slash conneclor machine-General Staple Co. Ariz Phoenix. Luscombe Engrg. Co., 222 W. Osborn Rd., 
*MINI9NITCH switch - Digitran Co. 602-Z7~1542' 
*MlNIT -CUREeposy adhesive - Allaco Producis, Inc. Cal Pas-adena, Luscombe Engrg. Co., 610 S. Arroyo 
* MINITAN micromineature capacitors-Components, Inc. Pkwy" 213-684-2000 * MINIT.YPER digital printers-Shepard Div. • San Mateo, Luscombe Engrg. Co., 220 E. Third 'St., 
,MINNEAPOLIS SPEAKER. CO., 3806 Grand Ave., 5., MinneapOliS, 415-342-7057 

Minn. 55409, Tel: 612-825cl0l0; Sis. Mgr: D.C. Colo Denver, J.L. Goodman Sis. Co., 2848 S. Harrison, 
Ringham 3OJ. 757-6858 

MINNESOTA RUBBER CO., 3630.Wooddale Ave., MinneapOliS, Fla Ft. Lauderdale, Beacon Eletrn. Assocs., Inc., Box 
Minn. 55416, Tel: 612"929-6781, TWX: 910-576- 10212,305-564-4298 
2727; Sis. Mgr: D. Mattocks ..... FSC 07322 "Maitland, BeaCon Elctrn. Assocs., Inc., Box 1278, 

MINNETECH LABS., INC,,6140WaYzataBlvd., Minneapolis, Minn. . 305~7-3498 
55416, Tel: 612-544-4431; Sis. Mgr: R.L. Larson Ga Atlanta, Beacon Elctrn. Assocs., Inc., 2285 Peach-

MINOR RUBBER CO .. INC., 69 Ackerman St., Bloomfield, N.J., tree Rd" N.E., 404-351-3654 
Tel: 201-338-6800; Sis. Mgr:S.Messing ... FSC 76385 III Chicago, Crest Assocs;, 7001 N. Clark 51.,312-274-

- - - - - - - -Advertisement- - - - - - - - 2640 
MOLDED and EXTRUDEDRUbber,Syntheticand Kans Wich3ital"168G2'_94Fix13man Engrg. Co., 6631 E. Kellogg, 
Silicone gaskets, Seals and O-Rings. f>-

~~~~A~m:lio~~lR~li~E~:~ii~~:i~~: Md Balti~~~~~%~tt-Warrington & Assocs., Bex6789, 

LABORATORY FACILITIES for R. & D. on " ColI!lge Park, Shiplett-Warrington & Assocs., Box 
elastomers and applications. ' 373,301-864-5757 
CATALOGS AVAILABLE, as follows: Tubing,. Mass Canton, New 'England Elctrns. Sis., 590 Washington 
Grommet, O-Ring, Sheet Rubber, Extrusions,St., 617-828-4835 
Bumpers, Tips & Mounts, Bellows & Boots. Mich Farmington, Carter, McCormic& Peirco,lnc.;23995 

*MINOS monitor - Beckman Instruments Inc. 
MIRA CORP., 2242 N. Figueroa, Los Angeles, Calif. 90065, Tel: 

213-221-1129; Pres: M. Fishbein 
MIRRO ALUMINUM CO., Manitowoc, Wisc., Tel:414-684-4421, 

TWX: 414-681-8953; SIs. Mgr: F.J. Timberlake 
..... FSC No. 01672 

* MIRROPANE transparent mirror - Liberly Mirror Div. 
* MIRROVIP AAI bright dip - Colonial AlloYS Co. 
MISCO DIV., Howmet Corp.,221 W. Webster Ave., Muskegon, 

Mich. 49440, Tel:616-726-3541, TWX: 616-726-5610; 
Vice Pres: K. Yonker· , 

* MISCO RED LINE complete speaker line- Minneapolis Speaker 
MISKELLA INFRA-RED CO •• 7301 Grand Ave., Cleveland, Ohio 

44104, Tel: (216) HE 1-2210; Sis. Mgr: F.J. Zitek 
*MISS TESTER relay Hi-G, Inc. 
*MISTOR magnetoresistor - American Aerospace Co.rtrols, L1c. 
MITCHELL, E.C., CO., 404 Boston St., Middleton, Mass. 01949, 

Tel: 617-774-1191; Owner E. Mitchell 
*MITEY-MITE connectors - Bunker-Ramo Corp. 
MITHRAS DIV., Sanders Assocs., Inc., 701 Concord Ave., Cam

bridge, Mass. 02138, Tel: 617-868-2000; Sis. Mgr: 
G. Rubin ... ~ FSC No. 94117 

MITRONICS, INC., 132 Floral Ave., Murray Hili, N.J. 07974, 
Tel: 201-464-3300, TWX: 201-464-2346; Sis. Mgr:B. 
Smith 

*MIX-AMP mixers, adapters, audio accessoriee
Switchcralt Inc. 
*MIX-KIT package ,device tor ~-part.compOUndS - Hardman Inc. 
*MIXER-MASTER electronic control system - Veeder-Root 
MOBIL ELCTRNS., INC .. P.O. Box 1132, Anderson, Ind. 46015, 

Tel: 317-642-7976; Pres: J.M. Hart 
* MOBILPAGE amplifiers for mobile equip.- Midwest Audio 
* MOBIL TEL mobile tel. equip.- Lenkurt Elee. Co., Inc. 
*MOBIUS II tape handler - Robins Data Devices Inc. 
* MOCO industrial ovens - Michigan Oven Co. 
* MOD METER panel meter - API Instrs. Co. 
* MOD-U-DIM dimming sys.-Davis Elctrns. Corp. 
*MOD-U-LOK floor plates - Bossert Mfg. Co. 
MODEL RECTIFIER CORP., 5300 21st Ave., Brooklyn, N.Y.(212) 

CL 2-4300, TWX: 212-763-1394; Sis. Mgr: B. Sadof 
MODEL RECTIFIER CORP., MRC Elctrns. Div., 5300 Zlst Ave., 

BrooklYn, N.Y. 11204, lei: (212) CL 2-4300, TWX: 
212-763-1394; Sis. Mgr: B. Sadof , 

MOD ELECTRIC PRODS. CORP., 9 Cindy La., Asbury Pk., N.J. 
07712, Tel: 201-493-8586; Sis. Mgr: S.M. Nadler 
..... FSC No. 98290 

MUUI:.KN INUUSIKIAL PLAS IIGS, 3331 N. Uixie Ur., uayton, UIlio 
45414, Tel: 513-278-4281; Sis. Mgr: E.T.Shanahan 

* MODERNPHONE intercom - Roche, Paul C. Co., Inc. 
* MODI FILM capacitor-Industrial Condenser Corp. 
* MODI FLEX capacitor-Industrial Condenser Corp. 
*MODLI NE amplifiers, narrow-band - Jerrold Electronics Corp. 
*MODU-FLEX P.C. board modules - Beltronix Systems, Inc. 
*MODUCELL screen room - T opatron, Inc. 
* MODULAB clean rooms - BendiX Corp. 

MODULAR CA~fz~I\~~~C'fej1;12M~1'1,:~~g~:onSl~;d.M~~~".\'~: 
Nancarrow 

MODULAR DEVICES, INC., 1265 West 135th St., Gardena, Calif. 
, 90247, Tel: 213-327-5546, Sis. Mgr: R.H. Roth 

-

- - - - - - - -Advertisement- - - - - - - -
MDI offers a comprehensive catalog line of 
modular and printed circuit board power 
supplies for Industrial, Commercial and Mil
itaryapplications. 

C:@'SI!!"'!~t!lJe des!'Jn !n m~!t!p!e 'Outp~'t pewer 
supplies for magnetic core memory, logic 
circuitry and computer peripheral devices is 
field proven to be conSistently reliable (ask 
ab.out our exclusive high speed-Iowdissipative 
data protection devicesU. 

Contact the factory direct for aquick,efficient 
solution to special problems. ' 
............. ~ .. .;. --- .. --- ............. -

Freeway Park Dr .,313-477-7700 
MI'nn MinneapOlis, R.J. Sis. & Engrg. Co., 7100 S. France 

Mo 

NY 

NC 

Ave., 612-922-1425 
St. Louis, G. Fixman Engrg. Co.,8160StanfordAve., 

314-725-5219. , 
Fayetteville, R.P. Kennedy Co" Box 54, 315-637-

9531 
Hyde Park, R.P. Kennedy Co., Green Tree Dr., N., 

914-229-2269 
New York,.Sprung/Nussbaum, Inc., 254 West 31st 

St" 212-565-1820 
ROch2n~~2~.p, Kennedy Co., 39 Saginaw Dr., 716-

Jamestown, Beacon Elctrn. Assocs., Inc., Box 503, 
919-454-1010 

Ohio Cleveland, Carter, McCormic & Peirce, Inc., 3691 

Pa 

Tex 

Lee Rd .. 216-921-1360 
Dayton, Carter, McCormic & Peirce, Inc., 3406 N. 

Main St" 513-278-5873 
Newtown Sq., Holdsworth & Co., Box 298, 215-356-

8550 
Pittsburg, Carter, McCormic & Peirce, Inc., 201 

Penn Center Blvd., 412-824-3760 
Dallas, E,B. Robertson, Inc., 1339 Plowman, 214-

942-8486 
Houston, E.B. Robertson, 'Inc.,4101 San Jacinto, 713-

529-3797 
Lubbock, E,B. RobertSon, Inc., 908 Great Plains 

Bldg., 806-765-9027 
Wash Seattle, Associated Inds., 3711' S. Hudson St., 206-

723-5600 
EXP: Conn, Burlington, Motion Control Engrg., Box 374, 

4160637-9369 
NY, New York, Frathom Co., 202 East 44th St., 

212-687-9390 
*MODUTRIM ceramic variable capacitors - JFD Electronics Co. 
MOFFATT PRODS .. INC" 727 Winnetka Ave., N., Minneapolis, 

Minn. 55427 
MOHAWK DATA SCIENCE CORP., Frankilli Elctrns. Div., E. 

Fourth St;, Br idgeport, Pa.I9405, Tel: 215-272-4800, 
TWX: 510-660-1666; Sis. Mgr: G.B. Baumeister 

• MOHAWK DATA SCIENCES CORP., Box 630, Herkimer, N. Y. 
13350 ........................................................................................ I'J. 792 

MOHAWK WIRE & CABLE CORP., Box 707, Leomister, Mass • 
. 01453, Tel: 617-537-9961; Sis. Mgr: R.B. Van Vleck 
...... FSC No. 09635 . 

* MOHEA T elec. duct heater - Michigan Oven Co. 
*MOISTURE MONITOR - moisture meters - Strandberg Eng. 
MOISTURE REGISTER CO., 1510 W. Chestnut St., Alhambra, 

Calif. 91802, Tel: 213-283-3143; Sis. Mgr: J,A. 
, Barnes .... FSC No. 41225 

*MOLD-EASE CONC. PCR - mold lubricant-MerixChemical Co. 
MOLDED FIBERGLASS CO. 4401 Benefit Ave., Ashtabula, 

Ohio 44004, Tel: 216-993-2171 
* MOLDED HEAT electrical heater - Thermal Sy's., Inc. 
MOLDED -ON cable ends, molding - Barker Products Co. 
*MOLDED-ON RF CONNECTORS cableassemblies-SevenAssoc. 
MOLECU-WIRE CORP'., P.O. Box 495, Farmingdale, N.J. 07127, 

Tel: 201-776-9200, TWX: 510-233-6974 
MOLECULAR DIELECTRICS, INC., 101 Clifton Blvd.,-Clifton,N.J. 

07015, Tel: 201-473-4108 ..... FSC No. 73703 
*MOLECULOY linear polyamides - Belding Chemical Inds. 
• MOLEX PRODS. CO~ 5224 Katrine Ave., Downers Grove, III. 

60615, Tel: 312·969-45511; SIs. MI~ J. H. Krehbiel, Jr ........... .. 
.............................................................................. Pp. 925-927, 2754 
Ariz Scottsdale, Mercury Engrg. Sis., Box 3130, 602-945-

Cal 

Colo 

Fla 

III 

·1927 
Burlingame, Peters De Laet, Inc., 1606 Rollins Rd., 

41S-6?1-100C ' 
Santa Monica, R.H. McDonald Assoc., 1323 Lincoln 

Blvd., 213-393-9237 
Denver, I.W. Strong & Assocs., Inc .. 635 Canosa 

Ct., 303-292-6900 
Ormond Beach, J.R. Soblosky, '35 Briggs Dr., 904-

255-6313 . 
Barrington, B. Fues, 217 E. Hillside, 312-381-0640 
Crystal' Lake, E.s. Healy & Assoc., 225 Warwick 

La .. 815-459-4386 ' 

* Trade l-iame-See Mfr. Listing 

Ind 

~Iowa 

Mass 

Indianapolis, DA. Miler & Assoc., 3904 N. College 
, Ave:, 317-925-4249' 
W. Des Moines, J.D. Irvine & Assoc., 1900 Prospect, 

515-27~2206 . ' 
W. Concord, Sales Engrg. Co., Baker Ave., 617-

369-3943 
Mieh Royal'Oaks; C.B. Jensen Assoc., 26711 Woodward 

Ave., 313-399-0900 
St. Joseph, R.C. Merchant & Co., 505 Pleasant St., 

616-983-7378 ; 
Mlnn St. Paul, E. Melius & Assoc., 3758 N~ Dunlap, 612-

Mo 

NY 

Ohio 

Ore 

Pa 

484-8541 
St. Louis, P. Still, 9415 Old Bonhomme Rd., 314" 

993-2077 
Camillus, M. Orzell, 113 Winderest Dr., 315-672-

3988 . 
New York, P. Saltier Assoc., 157 West 57th St., 

212-247-3855 
CinCinnati, H.J. Gregory, 7440 Timberlane Dr" N., 

513-561-4808 
Cleveland, Gregory & Flynn, Inc., 3501 CrotonAve., 

216-361-0676 
Portland, Peters-deLaet, Inc., 5937 N. Greeley 

503-285-7703 
Jenkintown, Sanford & Co" 221 Benson,E.,215-887-

·8780 
Pittsburgh, Flinn Sis. & Assoc., 11201 Frankstown 

,Rd., 412-242-2442 
T enn Chattanooga, Pierson, Deakins & McGinness, 3806 

Tex 
Tenn. Ave., 615-266-6321 

Dallas, Stasco, 13310 Spring Grove Ave., 214-239-
5054 

Utah i Sa~ Lake City, S&H Terminal, 323 West 1410, 5., 
801-484-7649 

Wash Seattle, Peters-deLaet, Inc., 1710 Broadway, 206-
322-2215 

Spokane, Peters-deLaet, Inc., 11 S. Jefferson, 509-
624-0137 

*MOLGARD mold release agent - Ram Chemicals Mfg., Co. 
MOLON MOTORS ... COIL CORP., 3737 Industrial Ave" Rolling 

Meadows, III., Tel: 312-259-8700; Mktg. Mgr: J.N. 
Bailey 

MOLONEY ELEC. CO .. EJectronie Div., 5390 Bircher Blvd., St. 
Louis, Mo. 63120, Tel: <3(4) EV 3-3300; Sis. Mgr: 
P .L. Kohl .~ .. FSC No. 41282 

*MOLYKOTE lubricants - Dow Corning Corporation 
* MOLYSPRAY metallizing wire-Philips Elmet Corp. 
MONA INDS., INC., Paterson, N.J. 07524, Tel: 201-274-8220 

* MONASTRIP EP epoxy stripper- Mona Inds., Inc. 
* MONDIAL magnetic prods. -Infinetics, Inc. 
*MONEL alloy - International Nickel Co. 
* MONILOGIC integrated circuit logic cards - Monitor Sys. 
* MONITAL eetv lenses-Albion Optical Co., Inc. 

• MONITOR PRODS. CO., INC., 815 Fremont Ave., S.' Pasadena, 
Calif. 91030, Tel: 213·682-3761; Sis. MI~ R. J. Groh ........ FSC 
No. 81654 ................................................................ pp. 1122, 1123 

Cal Palo Alto, Components Unlimited, 1020 Corporation 

Fla 

NY 

Way, 415-961-9064 
51. Petersburg, Tech Rep Assocs., Inc., Box 8218, 

813-391-0008 
Endicott, Tech-Mark, Inc., Box 120, 607-748-7473 
Great Neck, Trionic Assocs., Inc., 320 Northern 

Blvd., 516c466-2300 
Ohio Dayton, L. Betberich & Assocs., 4130 Linden Ave., 

513-252-9981 
Tex Dallas, Texport Co., 2411 Farrington St., 214-631-

6270 . 
MONITOR SYSTEMS, Aydin Co., 401 Commerce Dr., Ft. Wash

ington, Pa., Tel: (215) MI 6-8100, TWX: 510-661-
1520; Prod. Sis. Mg,: D. Plager 

*MONITORADIO vhf receiver sys. - Rege,lcy Electronics, Inc. 
* MONITORSCOPE medical oscilloscope - Essential Elctrns. 
* MONO-BIT digital readout-Symbolic Displays, Inc. 
* MONO-MITE min. digital readout- Symbolic Displays, Inc; 
,*MONO-POLE suPporting mast structure - I elrex ~ommunication 
* MONO-TONE cant. tone squelch - Meson Elctrns. Co., Inc. 
*MONOBLOC capacitor - Erie Technological Products 
*MONOCAL deviation meter, demodulator calibrator - Adv. 

Measurement Instruments Inc. 
*MONOCAST MC costable nylon stock shapes - Polymer ~orp. 
* MONOCON cathode ray tube-Albion Optical CO., Inc. 
* MONOGAS gas generator-Sunbeam Equip. Corp. 
• MONOLITHIC DIELECTRICS, INC., P.O. Box 647, Burbank, Calif. 

91503, Tel. 213 • 648-4465; SIs. Mil': G. Groh ................ PI. 683 
Fl. Winter Pk" Ki rkwood & Assoc., Box 52,305-645-2220 
III Chicago, lMiilmore Assoc., 535 N. Michigan Ave., 

312-286-2442 . 
Mass Newton, Normell Assoc., 10 Day St., 617-969-5478 
NY Centerport, W.H. Goudy Assoc., Box 70, 516-271-

8830 
Tex Dallas, Roberts Sis. Co., 9704 Lanward Dr., 214-

348-4283 
*MONOPAK meter & sensor - American MaChine & Foundry Co • 
*MONOPASS oPlical interferencelilters - Optics Technology,lnc. 
*MONOPLEX microphone - Shure Brothers,lnc. 
MONROE ELCTRNS"INC.,5 Vernon St., Middleport, N.Y.14105, 

Tel: 716-735-3721; Dir. of Mktg: K.G. O'Brien 
MONROE, INTERNATIONAL, Div. Litton Inds., 550 Central Ave., 

Orange, N.J. 07050, Tel: 201-673-6600; Sis. Mgr: 
.i.E. Food 

MONSANTO CO., 200 North 7th St., Kenilworth, N.J. 07033 
MONSANTO ~O.,Electronjc Instrs., 620 Passaic Ave.,W.Caldwell, 

N.J. 07006, T"I, 201-228-3800, TWX: 710-734-4334; 
Mktg. Mgr:.-M.C. Pogue ." .. FSC No. 26483 

MONSANTO-ELECTRONIC MATERIALS, P.O. Box 8, St. Peters, 
Mo. 63376, Tel: 314-272-6281, TWX: 910-760-1591; 
Sis. Mgr: W. Reed 

/MONSANTo-Electronic Silecial Prods., 10131 Bubb Rd., Cupertino, 
Calif. 95014, Tel:408-257-2140;Sls. Mgr: C.R.Bruce 

eem/1969 



· .. including Federal Supply Codes (FSC) where available MOH·MUL 

MONTEREY RESEARCH LAB.,INC.,P .0.Box72, Monterey,Calif. 
93940, Tel: 408-375-2471, TWX: 910-360-7084; 515. 
Mgr: C.B. Slade 

MONTFORD INSTRS., L TO., 79 Lots Rd., Chelsea, London, S.W. 
10, England 

- - - - - - - -Adverti sement- - - - - - - -
MANUFACTURER DESIGNER OF ENVIRON
MENTAL TEST EQUIPMENT HUMIDITY 
CHAMBERS CLIMATIC CABINETS AUTO
CYCLING TEMPERATURE TEST CHAMBERS 
THERMAL SHOCK TEST CHAMBERS 

NC 

Rochester, J.D. Ryerson Assocs., Inc., 1672 Monroe 
Ave., 716-442-1900 

Greensboro, Technical Mktg., Inc., Box 6664, 919-
274-2570 

Ohio Dayton, Ashby Assocs., Inc., 4130 Linden Ave.,513-
224-0561 

Tex Dallas, Elcom, Box 20313, 214-352-5006 
<Motorola Communications & Elctrns. IncJ 

Cal EI Segundo, 2333 Utah Ave., 213-644-1101 
San Mateo, 1110 Chess Dr., 415-349-3111 

Ga Forest Park, Lake Mirror Rd., 404-366-6035 
III Forest Park, 1500 S. Harlem Ave., 312-771-8900 
NJ Fair Lawn, 15-00 Pollitt Dr., 201-791-1700 
Tex Dallas, Box 34290, 214-421-2151 

*MUL TI-LiTE pushbutton switches - Switchcraft Inc. 
MULTI MEUIA t:.NGKG., lNG" 2::Sts~ Lewis Ave., Hockville, Md. 

20851, Tel: 301-762-1340; Gen'l. Mgr: D.A.Wheeler 
*MULTI-MODE TONOTRON direct view storag" tube - Hughes 

Aircraft 
*MU L TI-MOUNT speed reducers - Sterling Electric Motors,lnc. 
*MULTI-SLIDE switches - Switchcraft Inc. 
* MULTI-SWAGE swaged elctrn. components - Bead Chain Mfg. 
*MU LTI-SNITCH switches - Switchcraft Inc. 
*MULTI-TAP transformer - Sola Basic Industries 
*MULTI-VERSAL ultrasonic power supplies - Adv. Patent Tech. 
* MULTI-VOLT electrical testers - Multi-Amp Corp. 
MULTICON DIV., Franklin National Inv. Corp., P.O. Box 899, 

Ft. Wayne, Ind. 46801, Tel: 219-742-9151 
MONTGOMERY CO., Windsor Locks, Conn. 06096 (Precision Instrument Prods. Dept,) *MULTICON plugs & sockets - Painton Group of Companies 

*MU LTICORDER chart recorders - Simpson Electric Co. MONTGOMERY MFG. CO., INC., 206 S. Main St., Owensville, Cal EI Segundo, 2333 Utah Ave., 213-644-1101 
Ind., Tel: 812-724-2505; 515. Mgr: A.N. Montgomery San Mateo, 1170 Chess Dr., 415-349-3111 

* MOODY hand tools - Moody Machine Prods. Co., Inc. Ga Forest Park, Lake Mirror Rd., 404-366-6035 • MULTICORE SALES CORP., Div. BIC, Dept. RY 399, Westbury, N. Y. 
* MOODY KIT tool sets- Moody Machine Prods. Co., Inc. III Elk Grove Village, 1875 Greenleat Ave., 31<-439- 11590, Tel: (516) ED 4-7450; Sis. Mgr: M. Zalkin .......... Pg. 2833 
MOODY MACHINE PRODS. CO., INC., P .0. Box 2248, PrOVidence, 7150 Cal Inglewood, J. Berman Co., Inc., Box 6003, 213-618-

R.I. 02905, Tel: 401-421-3317; 515. Mgr: J .H. Moody NJ Fair Lawn, 15-00 Pollitt Dr., 201-791-1700 1281 
MOOG, INC., Industrial Div., P.O. Box 8, E. Aurora, N.Y. 14052, Tex Dallas, Box 34290, 214-421-2151 Oakland, F .W. Moulthrop & Assoc., 1530 East 12th 

Tel: 716-652-0220, TWX: 710-264-1440; 515. Mgr: EXP: III, Chicago, Motorola Comm. Int'I., Inc., 4501 St., (415) AN 1-7616 
R.H. Bill W. Augusta Blvd., 312-772-6500 Colo Denver, McLoud & Raymond Co., 2151 S. Grape St., 

MUOK~ ASSO~S. UIV., Kucker ~o., ~1!>American St., San ~arlos, MOTOROLA, INC., Control Sys. Div., 3102 North 56th St., (03) SK 6-1589 
Calif. 94070, Tel:415-591-5363, TWX: 910-376-4898; PhoeniX, Ariz. 85018, Tel: 602-959-1000, TWX: Ga Atlanta, Millar-Hutto Assoc., Inc., 3110 Maple Dr., 
515. Mgr: P .H. Stone ..... FSC No. 11822 910-950-0088; 515. Mgr: A. Marsh ..... FSC 16333 N.E., 404-261-6160 

MOORE, SAMUEL & CO., Mantua, Ohio 44255, Tel:216-274-2216, MOTOROLA INSTRUMENTATION IS. CONTROL, INC., Box 5409, Haw Honolulu, G. Piety Factors, Inc., 160 Mokauea St., 
TWX: 216-437-2430; 515. Mgr: A. Grumney Phoenix, Ariz. 85010, Tel: 602-959-1000, TWX:910- Tel: 810-185 

MORAN INSTR. CORP., 170 E. Orange Grove Ave., Pasadena, 950-0088; 515. Mgr: A. Marsh ..... FSC No. 16333 III River Forest, G. Petitt Co., Inc., 349 N. Ashland 
Calif. 91103, Tel: 213-196-7158; 515. Mgr: R.B. MOTOROLA SEMICONDUCTOR PRODS., INC., Technical In- Ave., OW FO 9-8940 
Moran ..... FSC No. 01633 formation Center, P.O. Box 20912, Phoenix, Ariz. Ind Indianapolis, H.J. Blind & Assocs., 1635 N. Gent 

MORAN PRODS. CO., 2878 Detroit Ave., Cleveland, Ohio 44113, 85036, Tel: 602-273-6900, TWX: 910-951-1334; 515. St., OW ME 5-6291 
Tel: (216) CH 1-3899; 515. Mgr: G. Cull Mgr: R.J. O'Connor Iowa G.edar Rapids, Electronic Sis. Co., Inc., 1310 Hertz 

MORAN, T .R. CO., INC" 137 Eucalyptus Dr .,Box 185, EI Segundo, *MOTORT RON fuse receptacle - McGraw-Edison Company Ave., S.E., 319-364-4342 
Calif. 90245, Tel: 213-772-1574; Pres: T.R. Moran *MOTOTROL pressure operated control - Autocon Industries Md Wheaton, C.W. Lienau Co., 11411 Amherst Ave., 
..... FSC No. 15765 MOTSON, J. FRANK CO., 1117 Bethleham Pike, Flourtown, Pa. 301-949-6464 

MOREY CORP., 2659 Wisconsin Ave., Downers Grove, 111.60515, 19031, Tel: (215) CH 7c1900; 515. Mgr: G.R. Stewart Mass Wellesley, M. Scott Co., Inc., 20 Walnut St., (611) 
Tel: 312-964-2300; 515. Mgr: B.H. Rast ... FSC 04377 ..... FSC No. 07285 CE 5-0102 

MORGAN ADHESIVES CO., 4560 Darrow Rd., Stow, Ohio 44224, *MOVE-VIEW beoch magnifier - Moffatt Prod., Inc. Mich Plymouth, J.M. Flora, Inc., 165 W. Liberty, 313-
Tel: 216-688-8255, TWX: 216-098-6487; 515. Mgr: * MOVIEMATIC projectors-Kalart Co., Inc. 453-4296 
p. Nailler *MU-CAPS capacitors, fixed, ceramic ,- Kepublic t:..lectronics Minn Minneapolis, Fisher Sls" Inc. , 4820 West 77 St., 

MORI PHYSICS & CHEMISTRY LABORATORY CO., LTD., 205 *MU-STAT miniaturized thermalswitch-Princolnstruments,lnc. 612-920-6577 
Tozuka-machi, Tozuka-ku, Yokohama, Japan *MUBLAK blackening compound - Muirhead Instruments, Inc, NY Buffalo, R.W. Mitscher Co., Inc., 496 Ellicott SQ. 

* MORICON light receiver & illuminator - Mori Physics & Chem- MUCKLE MFG. CO" 334 Medford, Owatonna, Minn. 55060, Tel: Bldg., ()I'6) TL 4-2517 
istry Lab. Co., Ltd. 507-451-1115; 515. Mgr: M. Armstrong .. , F5C 93007 Westbury, Carduner 515. Corp., (516) ED 4-7450 

MORRIS ENTERPRISES, INC., 16799 Schoenborn St., Sepulveda, • MUCON CORP. - See Republic Electronics Corp. Pa Pittsburgh, J.H. Podolny Co., 5912 Penn Ave., 
Calif. 91343, Tel: 213-894-9103; Pres: M. Weinberg MUELLER BRASS CO .. 1925 Lapeer Ave., Port Huron, Mich., (412) HI 1-0800 

MORRIS, J.I. CO., 372 Elm St., Southbridge, Mass. 01550, Tel: Tel: 313-985-5111; 515. Mgr:J. Lorenzen; FSC41947 T ex Dallas, J.F. McKinney 515. Co., 1303 Chemical St., 
617-764-4394; Sis. Mgr: J.B. Dirlam .... FSC 95548 (214) ME 1-9450 

• MORRISON PRODS., INC., 16816 S. Waterloo Rd., Cleveland, • MUELLER ELECTRIC CO., 1589H East 31st St., Cleveland, Ohio Wash Seattle,W.R. LanphearCo.,lnc.,4031StonewayAve., 
Ohio 44110, Tel: 216·531-1460; V.P. Sis: J. W. Bolt.. .. Pg. 1259 44114, Tel: 216·771·5225; Sis. Mgr: E. H. deConingh, Jr......... N., (206) ME 3-4900 

Ariz Phoenix, Morrison Prods., Inc., 3311 North 29th FSC No. 76545. .. ............................................ Pg. S2 *MULTIDEX rotary switches - Oak Mfg., Co. 

Cal 
Ave., 602-252-0372 Ala Huntsvi lie, Cartwright & Bean, Box 5266, 205-852- * MUL T1DIALS turns-counting dials - Soectrol Elctrns. Corp. 

Orange, t.T 515. Co., 1107 E. Chapman, 114-838- 1610 *MULTIFLEX circuitry - Flexible Circuits, Inc. 
6784 Ariz Phoenix, Maddox 515. Co., 5709 North 19th PI., * MUL T1GUARD induction motor c Lincoln Elec. Co. 

Pacifica, T .G. Maier Co., 282 Edgewood Dr., 415- 602-274-3807 *MULTIMET high temp. alloys - Union Carbide Corp. 
355-1515 Cal Los A~geles, Maddox Sis. Co., 2945 East 12th St., • MULTIMETRICS, INC., 401 Concord Ave., Bronx, N. Y. 10454, 

Fla • Miami, C.W. Hanson Co., Box 56-445, 305-667-7909 213-269-7291 Tel: 212·665·6484............... .. .................. Pg. 1301 
MORSE, FRANK W. CO., 354 Congress St., Boston, Mass. 02210, Colo Denver, L.B. Putnam Co., llll Larsh Dr., (303) Ala Huntsville. E.G. Holmes & Assocs .. 4862 Governors 

Tel: 617-426-5398; 515. Mgr: R.W.Morse; FSC 16568 TA 5-5066 Dr .. 205-837-6900 
MORTON CHEMICAL CO.,110 N.Wacker Dr .,Chicago, 111.60606, Fla N. Miami Beach, Cartwright & Bean, 20100 North- Ariz Phoenix. Hytronic Meas., Inc .. 1017 N. Third St .• 

Tel: (3W FI 6-6760, TWX: 312-222-9394; Mgr: R. east 25th Ct., (305) WI 5-2962 602-253-6104 
Hyndman Orlando, Cartwright & Bean, 601 N. Fern Creek, Cal Arcadia. Stark Instrumentation Sis .• 2125 Louise 

MOSER JEWEL CO., 544 Fayette St., Perth Amboy, N.J. 08862, (305) GA 5-8284 Ave., 213-445-3756 
Tel: 201-442-3434; 515. Mgr: J. Ackley; FSC 11262 Ormond Beach, Cartwright I> Bean, 779 John Ander- Los Angeles, Dynamic Assocs., 5190 W. Washington 

MOSINEE PAPER MILLS CO., MOSinee, Wisc. 54455, Tel: 715- son Dr., (305) OR 7-3480 Blvd., 213-933-5833 
693-2111, TWX:910-279-1480; Pres:J.A. McPherson Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., Mt. View. Gada Instr. 515 .. 80 EI Camino Real. 

MOSLER ELCTRN. SYS. DIV., Div. Mosler Safe Co., 9 South N.W., (404) CE 7-2273 415-961-2222 
St., Danbury, Conn. 06810, Tel: 203-143-6766; Dir. III Grayslake, R. Klipp &Assoc.,Box226,312-223-4837 Colo Denver, Hytronic Meas., Inc., 4940 East 39th Ave., 
Mktg: A.M. Marzano . La Metarie, Cartwright IS. Bean, Box 13336, 5U4-8~1- 303-1RR-40Rl 

MOSSMAN, DONALD P .,INC.,P .0.Box 265,Brewster, N.Y. 10509, 5225 Fla Orlando, E.G. Holmes & Assocs., 316 1/2 Bumby 
Tel: 914-279-3725; 515. Mgr: B.W. Rist ... FSC 16512 Mass Lynn, Keene 515. Co., 156 Broad St., 611-595-1001 St .. (305) CH 1-2128 

• MOSSMAN·ELLIOn DIV. - See Liberty Controls Div., Liberlj 
Leasing Co., Inc. 

*MOTOFEED variable horizontal feed - Electro-Craft Corp. 
* MOTOGARD protection sys. - Power Control Corp. 
*MOTOMATIC d. c. servo motor - Electro-Craft Corp. 
MOTOMATIC CONTROL SYS LAB., educational teaching 

device - Electro-Craft Corp. 
MOTOR GENERATOR DIV., EE-61, Troy, Ohio 45313, Tel: 513-

335-7141, TWX: 513-797-0955; 515. Mgr: J.A. Guild 
..... FSC No. 41843 

MOTORESEARCH MFG. CO., INC., 1600 Junction Ave., RaCine, 
Wisc. 53403, Tel: 414-632-5131 ..... FSC No. 82815 

• MOTOROLA COMMUNICATIONS & ELCTRNS., INC., 4501 W. 
Augusta Blvd., Chicago, III. 60651, Tel: 312·772·6500, TWX: 
312·222·0806; Vi,ce Pres: W. J. Weisz .............................. Pg. 1124 

(Component Prod s. Dept,) 
Ala Huntsvi lie, Technical Mktg.,lnc., Box 1001, 205-534-

Cal 
2487 

Los Angeles, Tech-Rep Co., Box 64212, 213-838-
4100 

Menlo Pk., Frauman Assocs., Box 969,415-322-8461 
Conn Fairfield, W.M. Hague Co., Box 344, 203-259-2657 
Fla Largo, Technical Mktg., Inc., 60x237,813-446-6192 

Mich Detroit, Hilltronics, Inc" 13720 Puritan Ave., 313- Ga Chamblee. E.G. Holmes & Assocs .• 4185 Clairmont 
342-3242 Rd .. 912-451-6161 

Minn Minneapolis, A.S. Miller & Son, 6608 11th Ave., 5., Md Rockville, Burlingame Assocs., 1749 Rockville Pike. 
(612) UN 6-6677 301-427-1255 

Kansas City, K & M 515. Co., 500 Davidson Bldg., Mass Waltham, Burlingame Assocs., 7 Wellington St., 617-
(816) GR 1-1355 '894-1955 

Buffalo, R.W. Mitscher Co.; Inc., Ellicott Sq. Bldg., NM Albuquerque. Hytronic Meas .. Inc .. 205 San Pablo. 

Mo 

NY 

NC 

716-854-2517 S.E., 505-268-3941 
Great Neck, Joseph & Bain, Box 486, 516-487-9395 NY ML Vernon. Burlingame Assocs .. 510 S. FultonAve .. 
Charlotte, Cartwr ight & Bean, 625 Harwyn Dr., 704- 914-664-7530 

537-7965 Syracuse, Burlingame Assocs., 106 Pickard Bldg., 
Raleigh, Cartwright & Bean, 1016 Belfast Dr., 919- E. Mollov Rd .. 315-454-2408 

832-7128 NC Greensboro. E.G. Holmes I> Assocs .. 430 W. 
Ohio Columbus, H H Seay Co., 1350 Crestwood Ave., 614- Friendly Ave .. 919-275-0897 

235-0265 Pa Bala Cynwyd. Burlingame Assocs .. 416A Barclay 
Ore Portland, R. Legg Co., Box 25327, 503-292-8824 Bldg .. 1 Belmont Ave .. 215-835-2080 
Tenn Memphis, Cartwright & Bean, Box 4760, Crosstown Utah Salt Lake City, Hytronic Meas., Inc., 2022 S. 

Sta., 901-276-4442 Main St., 801-466-4924 
Tex Waco, Sanders-Willis Co., Box 291, (8l7l PL4-0441 * MUL TlMITE portable potentiometer - Thermo Electric Co. 
Utah Salt Lake City, L.B. Putnam Co., Box 2435,801-277- *MULTIPAK cable - Andrew Corporation 

0375 * MUL TIPLE MICROFLASH flash equip. - EG & G, Inc. 
FOR: Can, Toronto, Ont., W.H. Cooper IS. Co., 1103 Yonge * MUL TlREED relays- Thermosen, Inc. 

St., 416-923-1700 MUL TlSONIC CLEANING SYSTEMS,Auto Arc-Weld Mfg. Co., 9615 

Orlando l Technical Mktg" Inc., 1511 E. Robinson, *MUFAX,CQURIER facsimile - Muirhead Instruments/Inc, 
Meech Ave., Cleveland, Ohio 44105, Tel: 216-883-
8484; 515. Mgr: H. Kampa 

Ga 

III 
Md 

305-424-8531 MUIRHEAD. I NSTRS., INC., 1101 Bristol Rd., MountainSide, N.J. 
Marietta, Technical Mktg., Inc., Box 1152,404-435- 07092, Tel: 201-233-6010; V.P. & Gen'l. Mgr: R.L. 

0079 Ryan 
Evanston, Mauer & Co.,2000 Harrison,312-869-1644 MULLARD, INC., 100 Finn Ct., Farmingdale, N.Y. 11735, Tel: 516-
Bladensburg, G.L. Brown Assocs., 5801 Annapolis 694-8989; Prod. Mgr: H. Zimmerman 

Rd., 301-779-1500 MULTI-AMP CORP .,61 MyrtieSt.,Cranford, N.J.07016, Tel: 201-
Mass LeXington, W.M. Hague Co., 10 Muzzey St.,617-862- 276-8200; Sis. Mgr: L. Gurney 

5205 * MULTI FLASH flash eQuip.- EG & G, Inc. 
Mo St. Louis, Ridgewood 515. Co., 8754 Big Bend Blvd., MULTI-FLEX SEALS, INC., 1170 Commerce Ave., Bronx, N.Y. 

314-961-0992 10462, Tel: 212-792-9010; 515. Mgr: M. Glicksman 
NY E. Syracuse, J.D. Ryerson Assocs., Inc., 425 Manor ..... FSC No. 13014 

Dr., 315-656-3632 *MULTI-LAMP bench lighting - Moffatt Prod., Inc. 

-------------------------SEE PAGE 352 TO GET YOUR COpy OF THE RADIO·ELECTRONIC MASTER 

*MULTISYN encoder - Del Electrooics Corp. 
MULTITECH DATA PRODS., Multitech Co., 583 Monterey Pass 

Rd., Monterey Park,Calif. 91754, Tel: 213-283-7773, 
TWX: 213-288-0321; Sis. Mgr:A.White ... FSC 15037 

MULTITEST eddy current instruments - Automation-Forster 
"" MULTlTHERM'air conditioning units-Clarage Fan Co, 
MUL TITONE ELCTRNS., INC., 111 Broadway, New York, N.Y. 

10006, Tel: 212-349-2540; 515. Mgr:T.W.H.Stoddart 
* MUL TlTROL multiple imput relay - Power Control Corp. 
OXMULlII KON isotope handling equip. - Automation Industnes 
MULTRONICS, INC" 5112 Frederick Ave., Rockville, Md. 20852, 

Tel: 301-427-4666 
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MUL-NAT 

- - - - - - - -Advertisement- - - - - - - -
Multronies specializes in the design and 

manufacturing of R.F. Broadcast Components 
and Systems; including: Fixed and Variable 
Inductors (standard inductances to 120 uh; 
current ratmgs to 100 amps) Custom designs 
avai lab Ie, Meters Switches (SPOT, 60 amps), 
Antenna Tuning Units and Directional Antenna 
Phasing Systems (50 KC to 24 MC: 250 watts 
to 1500 KW) 'Nord" Broad Band Antenna 
Systems (VLF, LF: 8-16 Channel multiPlexing) 
and 'lJG-3" Portable Antenna Systems. 

*MULTIZONE zone melting apparatus - Materials Research Corp 
*MULTRA stabilizer controls - Muirhead Instruments, Inc. 
MURA CORP., 357 Great Neck Rd., Great Neck, N.Y. 11021, Tel: 

516-487-0430; Sis. Mgr: E. Weisl, Jr. 
• MURATA MFG. CO., LTD., Nagaoka, Kyoto, Japan, Tel: 075·921 

9111; SIS: Mer: T. Akebt .................................................... Pg. 112S 
NY Elmsford, Murata Corp. of America, 2 Westchester 

Plaza, 914-592-9180 
MURDOCK CORP., 158 Garter St.,Chelsea, Mass.02150, Tel: 617-

884-0076; 515. Mgr: G. Murdock 
* MUSIC MINI-SPEAKER weatherproof speaker sys. - Minn. 

$peaker Co. 
Forsberg M,,' FSC No. 00798 

MUTRON CORP" 646 Summer St., Brockton, Mass. 02402, Tel: 
617-588-6110, TWX: 110-345-0194; Sis. Mgr: H.T. 

*MUTTALARM alarm - Autocon Industries, Inc. 
MYCALEX CORP. OF AMERICA, Sub. $paulding Fibre Co., Inc., 

A Monogram Industry, 125 Clifton Blvd., Clifton, 
N.J. 07015, Tel: 201-179-8866; Sis. Mgr: E. De 
Villeroy ..... FSC No. 83762 

* MYKROY glass bonded mica- Molecular DielectriCS, Inc. 
*MYLAR film - E.I. Dulpont Denemours & Co., Inc. 
*MYSTERY MARK ink - Black Light Products 
MYSTIC TRANSFORMERS, INC., 114 West St., Wilmington, Mass. 

01887, Tel: 617-729-0887; Sis. Mgr: T.C. Smith 
*MYSTIK electrical tape - Port Plastics, Inc. 
MYSTIK TAPE, BORDEN, INC., 1700 Winnetka Ave., Northfield, 

III. 60093, Tel: 312-446-4000, TWX: 910-992-1436; 
Sis. Mgr: C. McCullough 

*MYSTR resistance material .. Waters Manufacturing, Inc. 
* N sodium silicate-Philadelphia Quartz Co. 
*N-A control cables - Plastic Wire & Cable Corp. 
* N-4 zirconium copper alloy .. Nippert Elee. Prods. Co. 
* N-S ROCKET WIRE tensile wire- National-Standard Co. 
NCI, INC., Capacitor Div., 5900 Voss Rd., W. Palm Beach, Fla. 

33407, Tel: 305-842-3201, TWX: 510-952-6689; Prod. 
Mkt. Mgr: J.R. Behrens ..... FSC No. 26769 

...... - .... - -Advertisement- - ...... - .. -
NCI manufactures a complete line of solid 
electrolyte and wet electrolyte tantalum capac
Itors in plastic molded and metal enclosed 
cases. Solid tantalum capacitors to MIL-C-
39003 and wet tantalum capacitors to MIL-C-
3965 and MIL-C-39006 are available from the 
shelf as well as from a massive electronic 
distributor organization. Precision molded 
solid tantalum capacitors in radial and aXial 
lead configurations are manufactured on high 
speed equipment for the computer, industrial, 
and military consumer. 

*NDK all products - Nihon Dempa Kogyo Co., Ltd. 
N-H MICROWAVE, INC., P.O. Box 887, Red Bank, N.J. 07701, Tel: 

201-842-3535; Sis. Mgr: L.H. Nilson ..... FSC 23261 
NH RESEARCH, INC., 1510 S. Lyon St., Santa Ana, Calif. 92705, 

Tel: 714-835-1616; Sls.Mgr: F.Schlines .. FSC 24862 
*NI-ROD electrodes - International NIckel 1;0. 

*NI-SN wire; nickel-tin plated - Hudson Wire Co. 
*NI SPAN C temperature compensated material - Engelhard 

Minerals Corporation 

------------------------1 NM Albuquerque, Brooks Feeger Assoc., 1238 Ortiz, 
S.E., 505-268-4387 

NY Mt. Vernon, Burlingame Assocs., Ltd., 510 S. Fulton 
Ave., 914-664-7530 

Syracuse, Bulingame Assocs., Ltd., 106 Pickard 
Bldg., E. Malloy Rd., 315-454-2408 

NC Winston-Salem, Col-ins-Co .. Inc., Box 5597, 919-
765-3560 . 

Ohio Cincinnati, Sheridan Assoc., Box 37646, 513-461-
2670 

Cleveland, Sheridan Assoc., Box 8226,216-237-9145 
Davton. Sheridan Assoc .. Box 37. 513-277-8911 

Okla Tulsa, Brooks Feeger Assocs.,3216 East 21 St., 918-
936-5295 

Pa Philadelphia, Burlingame Assoc., 1 Belmont Ave., 
215-835-2080 

Pittsburg, Sheridan Assoc., 201 Penn Center Rd., 
412-243-6655 

Tex Euless, Brooks Feeger Assoc., Box 429,214-264-
3363 

Ft. Worth, Brooks Feeger Assoc., 817-283-4684 
Friendswood, Brooks Feeger Assoc., Box 50, 713-

482-7563 
San Antonio, Brooks Feeger Assoc., Box 16065; 

Lampham Sta., 512-828-0164 
Wash Bellevue, Brennan Assocs., 208 Carlson Bldg., 206-

454-9332 
EXP: NY. New York, B. Freudenberg, Inc., 50 Rockefeller 

Plaza, (21Z) PL 7-9130 
FOR: Can, Burnaby, B.C., A. Crawford Assoc., Ltd., 5901 

E. Broadway, 604-298-6242 
Can, Downsview, Ont., A. Crawford Assoc., Ltd., 

65 Martin Ross Ave., 416-636-4910 

- - - - - - - -Advertisement- - - - - - -
POWER SUPPLIES UNLIMITED-all electronic 
regulated laboratory and rack power supplies; 
available with regulation of ~/. to .01~. in 
1/4 rack-l/3 rack-l/2 rack (single and duaD 

STOCK DELIVERY ----IOYEARWARRANTY 

*NMD globe, angle, & check valves - Lunkenheimer Co. 
N/P CO., INC., P.O. Box 127,5620 N. Rosemead Blvd., Temple 

City, Calif. 91780, Tel: 213-283-8854 ..... FSC 15474 
NPC METALS& CHEMICALSCO.,3133 East 12th St., Los Angeles, 

Calif., Tel: 213-268-3464, TWX: 910-321-3077; Sis. 
Mgr: W.E. Wheeler 

* NR spectrum analayzer - Nel son-Ross Elctrns., Inc. 
NRA, INC., 12 Nevada Dr., New Hyde Park,N.Y .11040, Tel: 516-

352-8800; Sis. Mgr: A. Davis 
*N RC metal - Nor.ton Co. 
*NRC vacuum equipment - Vacuum Equipment Div. 
*N RC-PLANSEE metal - Norton Co. * NT -1 printed circuit board - Photocircuits Corp. 
*NTK fixed capacitors, telephone sets and equip. - Nitsuko Ltd. 
NUS CORP., Underwater & Elctrn. Sys. Div.,P.O.Box 248, Para-

mus, N.J. 07652, Tel: 201-265-2400; Mktg. Mgr: 
D.H. Vellekamp ..... FSC No. 25214 

- - - - - - - -Advertisement- - - - - - - -
NUS Underwater Systems Division Products 
include a broad range of OCEANOGRAPHIC 
EQUIPMENT including Sound Velocimeters, 
Temperature and Depth Sensors, Complete 
Ocean Profiling Systems and Hydrophones. 
Electronic Systems DiviSion products include 
special purpose Digital Computers, Transient 
Data Magnetic Tape Recorders,the'£FCON"V 
to F Converter l Preset and Scaling Counters, 
Data Logging Systems, Pressure Switches, 
Vacuum Switches, and Gas Density Switches. 

NVF co., Maryland Ave. & Beech St., Wilmington, Del. 19899, 
Tel: 302-655-6371; Sis. Mgr: G. Levan 

• NJE CORP., Sub. of Condec Corp., 20 B,oright Ave., Kenilworth, • NWL, INC., P.O. Box 455, Trenton, N. J. 08603, Tel: 609 • 882 
N. J. 07033, Tel: 201 - 272-6000, TWX: 710-996-5967; Sis. Mgr: 2500; Sis. Mgr: C. B. Toole ........ FSC No. 82858 ............ Pg. 2868 
J. R. Hoeffler ........ FSC No. 98380 ........................ Pgs. 2050-2055 Tex Dallas, Titan Reps, Inc., 6434 Maple Ave., 214-

Ala Huntsville, Col-Ins-Co., Inc., Box 4246, 205-539- 357-8266 
1771 NY-GLASS, INC., 7314 E. Madison St., Paramount, Calif. 90723, 

Ariz Phoenix, Brooks Feeger Assoc., 4710 North 16th St_, Tel: 213-636-1035; Sis. Mgr: A.WiI Ii 5 .... FSC 11783 
602-264-6536 * NAFCO adhesives, films, tape, solvent- Nat'l. Laminating Mfg. 

Cal Burbank, R. Olander & Co., 540 Hollywood Way, * NAMCO control switches & solenoids- National Acme Co. 
213-843-5200 * NAMOGRAPH marking machines-Kingsley Machine Co. 

Santa Clara, Rolander & Co., 1400 S. Coleman, 408- • NANASI, Div. Electrospace Corp., 6308 Jackson St., W_ New York, 
247-1788 N. J. 07093, Tel: 201 - 868-9100 .................................. Pg. 2723 

Colo Denver, Brooks Feeger Assoc., 1309 S.lnca St., NANMAC CORP., 9 Mayhew Rd., Framingham, Mass. 01701, Tel: 

Fla 
Ga 
III 

Ind 

303-744-3301 617-449-1350; Sis. Mgr: S. Cohen 
Orlando, Col-Ins-Co., Inc., Box 13189,305-423-7615 NANO FAST, INC., 416 West Erie, Chicago, 111.60610, Tel: 312-
Atlanta, Col-Ins. Coo, Inc., Box 14077,404-873-5118 943-4223; Sis. Mgr: H.D. Kalman 
Chicago, Carter Eletrns., Inc .. 7203 S.Western Ave., *NANOMEMORY memory sys. - Electronic Memories, Inc. 

312-776-1601 * NANOPAK high temp. thermocouple - Nanmac Corp. 
Indianapolis, Carter Eletrns., Inc., 6333 Hollister NANOSECOND SYSTEMS, INC., 176 Linwood Ave., Fairfield, 

Dr .. 317-293-0696 Conn. 06431, Tel: 203-255-1008 
Kans Olathe, Technical Reps., Inc., 809 Sheridan Circle, *NANOSTAK memory stacks - Electronic Memories, Inc. 

(913) ST 2-3775 NARCO AVIONICS, Div. Narco Scientific Inds., Commerce Dr., 
Wichita, Technical Reps., Inc., 6814 Farmview La., Ft. Washington, Pa. 19034, Pres: S.B.D. Baird 

(316) MU 2-4140 *NARCOIL diffusion pump fluid - Vacuum Equipment Div. 
Md RockVille, Burlingame .Assocs., Ltd., 1749 Rockville • NARDA MICROWAVE CORP .. Plainview, N. Y., 11803, Tel, 51~-

rik€,3Cl-42H255 433-9000, TWX: 510-221-1867; V.P. Mktg: J. P. Schindler ...... .. 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

San Diego, Q'l1alloran Assocs., 3760 Midwa)', (114) 
AC 4~2824 

Colo Denver, Bennewitz Assoc., Inc" 2801 E. Colfax 
Ave., 303-399-1132 

Fla Orlando, E.G. Holmes & Assocs., 316 1/2 S. Bumby 
St., (305) GH 1-2118 

Ga Chamblee, t:..l:i. Holmes lit ASSOCS., jf)b/1.13lrmont 

Rd., N.E" 4a4-275-0897 
Haw Honolulu, Industrial Elctrns./ Inc~, 646 Queen St., 

Tel: 506-095 
III Chicago, Scientific Sis. Co., 7132 N. Harlem Ave., 

312-775-7595 
Ind Indianapolis, Scientific Sis. Co., 5555 N. Tacoma 

Kans Lea:dOd t llJi1-.o~ni1'f," Inc., 4434 West 9th I err., 
(913) NI 8-4173 

Md Kensington, Electronic Mktg. Assocs., 11501 Huff 
Ct., 301-946-0300 

Mass Burlington, Tri-Tek, Inc., 165A Bedford St., 617-
272-4550 

Mich Ypsilanti, Micro Sis. Corp., 650 Greenlawn, 313-482-
0880 

Minn Minneapolis, Scientific Sis. Co., 5100 Edinal Jndll., 
612-941-2215 

Mo Hazelwood, Poly-O nics, Inc., 47 Village Sq., (314) 
TE 7-0597 

NJ Eatontown, Sonco, 42R Monmouth Rd., 201-542-1441 
Westfield, Gray & Re~d Assoc., Inc., 626 Hillcrest 

Ave., (20ll AD 3-6116 
NM Albuquerque, Bennewitz Assoc., Inc" 9720 Can-

delaria, N.E., 505-298-6775 
NY Huntington Sta., Gray & Reed Assoc., 9 Dunford St., 

(516) GE 3-3333 
Rochester, Os smann I nstr s., Inc .,3100 Monroe Ave" 

(716) LU 6-0380 
Syracuse, Ossmann Instruments, Inc., 101 Pickard 

Dr., (315) GL 4-2461 
Vestal/ Ossmann lostrs./lnc., Vestal Pkwy., EO! 

607-785-9947 
Wappingers Falls, Ossmann Instrs., Inc., Box 207, 

914-297-7777 
NC Greensboro, E.G. Holmes&Assocs.,430W .Friendly 

Ave., 919-275-0897 
Ohio Cleveland, Micro Sis. Corp., 2000 Lee Rd" 216-

371-0522 
Dayton, Micro SIs. Corp., 1250 W. Dorothy La., 513-

298-3033 
Ore Hillsboro, Showalter-Judd, Inc.,1445N.E.Arlington, 

503-648-6372 
Pa Camp Hill, Sonco, Park Place Office Bldg., (717) 

SO 1-0577 
King of Prussia, Sonco, 107 Town Center Rd., 215-

265-3250 
Tex Dallas, Vidal Elctrns.,3403 High Blutt Dr .,<14-G41-

4491 
Wash Seattle, Showater-Judd, Inc., 1806 S. Bush PI., (206) 

EA 4-7911 
FOR: Can, Downsview, Electronetic Sys., Ltd.( 62 Alness 

St., 416-636-3673 
Can, Montreal, Que., Electronetic Sys., Ltd" 6420 

Victoria Ave., 514-737-2744 
Can, Ottawa, ant., Electronetic Sys., Ltd., 1342 

Bank St., 613-733-3781 
*NARESCOIL pump oil - Vacuum Equipment Div. 
*NARLINER strippable film - Vacuum Equipment Div. 
*NARROW-CAPS capacitors, fixed, ceramic - Republic Eletns. 
*NASHOBA wire markino inks - Geartronics CorD. 
* NAJALUM steel wire & stroud - National-Standard Co. 

• NATEL ELECTRONIC INOS. INC., 7129 Gerald Ave., Va~ Nuys, 
Calif. 91406, Tel: 213 -782-4161, TWX: 910-495-1765; Sis. Mgr: 
P. Diamond ... ................................ . .................... Pg. 789 

NATION WIDE ELCTRN. SYS., INC., 570 Bloomingdale Rd., 
Itasca, III. 60143, Tel: 312-833-1040; Sis. Mgr: 
R.White 

- - - ........ -Advertisement- - - ...... - .. 
NWES MANUFACTURES A COMPLETE LINE 
OF MODULAR CODE CONVERTER EQUIP
MENT. UNITS WHICH ALLOWS THE IN
TERFACING OF ANY DATA TRANSMISSION 
CODE SYSTEM WITH ANY OTHEH. THIS 
MEANS DIRECT COMMUNICATION BETWEEN 
COMPUTERS, DATA LINKS, 1j0's CONTROL 
DEVICES, AND COMMUNICATION SYSTEMS 
IS POSSIBLE. 

* NATIONAL boron nitride & graphite prods.-Union Carbide 
NA TlONAL ACME CO., Electrical Controls Uiv., 170 East 131 

St., Cleveland, Ohio 44108, Tel: 216-268-4200; Sis. 
Mgr: W. Zeckzer 

- .. - - ...... -Advertisement- - .. - .. - - -
Manufacturers of Snap-lock and reed type limit 
switches, Namco solenoids, sealtight push
button control stations, proximity and pressure 
switches and developers of applications-re
search for such products. 

Mass Waltham, Burlingame Assocs., Ltd., 7 Wellington FSC No. 99899 ...................................................... Pgs. 1688, 1689 NATIONAL APPLIANCE CO., P.O. Box 23008, Portland, Ore., 
St., 617-894-1955 Ala HuntSVille, E.G. Holmes & Assocs.,4862 Governor's Tel: 503-639-3161; Sis. Myr: T .W.H. Walker 

Mich Lathrup Village, Sheridan Assoc., Box 128,313-353- Dr., W., 205-837-6900 NATIONAL ASTRO LABS., INC., 2201 Hollywood Way, Burbank, 
3333 Ariz Phoenix, O'Halioran Assocs., 4747 North 16 St., Calif., Tel: 213-849-6701; Sis. Mgr: L.R. Evans 

Minn MinneapoliS, Carter Elctrns., Inc., 2401 West 66 602-277-3223 NATIONAL BAND & TAG CO., 721 York St., Newport, Ky;, 
St., 612-869-3261 Cal N. Hollywood, O'Halioran Assocs., 10700 Ventura Tel: 606-261-2035; Sis. Mgr: E. Haas, Jr. 

Miss Bay St. Louis, Col-Ins. Co., Inc., 504-833-1116 Blvd., (213) TH 7-017~ NATIONAL BERYLLIA CORP., Greenwood Ave., Haskell, N.J. 
Mo Hazelwood, Technical Reps., Inc., 7049 Laupher La., Palo Alto, O'Halioran Assocs., 3921 E. Bayshore, 07420, Tel: 201-839-1600, TWX: 710-988-5363; Sis. 

(314) JA 1-1000 (415) DA 6-1493 Mgr: H.F. Schmit ..... FSC No. 05327 

----------------------~!------------------------3068 * Trade Name - See Mfl'. Listing eem/1969 



•.. ineludinl Federal Supply Codes (FSC) where available 

- - - - - - - -Advertisement- - - - - - - -
Manutacturers ot 11Igh-purily electronic and 
refractory oxide ceramics including beryllia, 
tho ria, zirconia, magnesia and alumina. Spe
cialty custom-shapes an<l standard tubing,cru
cibles and boats; ceramic-ta-metal assemblies 
for semiconductor packaging, microwave win
dows and other electronic devices. Complete 
tacilities tor mfg, and research on composi
tions, processing and properties of oxide 
bodies, foams i fibers and composites. 

NATIONAL CASH REGISTER CO., Industrial Prods. Div., Main 
& K Sts., Dayton, Ohio, 45409, Tel: 513-449-3405; 
515. Mgr: R. Spangenburg 

NATIONAL CERAMIC CO., 500 Southard St., Box 199, Trenton, 
N.J. 08602, Tel: 609-394-5373; Sis. Mgr: E.A. 
Domber _ ••• FSC No. 76626 

NA TlONAL COIL CO., P.O. Box 1040, Douglas, Ariz. 85607, Tel: 
602-364-4409; 515. Mgr: H. Demple •• FSC 95265 

NA TlONAL CONNECTOR CORP., Science Industry Ctr., Minn
eapolis}, Minn., leI: ~jj-JJol; ulr. Mkt9:~.U.WICkS 

NATIONAL DECAL CORP., S.E. Corner 56th & Chestnut Sts., 
Philadelphia, Pa., Tel: (215) GR 2-1480; V.P.Sls. 
Mgr: F,s. Elliott 

* NATIONAL ELECTRIC elec. conslruction prods. - Porter, H.K. 
NATIONAL ELCTRNS., INC., Varian Sub., P.O. Box 269, Geneva, 

III. 60134, Tel: 312-232-4300, TWX: 9J.O-237-1685; 
515. Mgr: H. Albertine 

NA TlONAL GASKET & WASHER CORP .,124 East 25 St., New York, 
N.Y., Tel: 201-736-2700; 515. Mgr: H. Witt 

NATIONAL INSTR. LABS., INC., 12300 Park lawn Dr., Rockville, 
Md., Tel: 301-933-1144; 515. Mgr: 0.1. Steele ..... 

FSC No. 94739 
NATIONAL LAMINATING MFG. CO., 339 S. Robertson Blvd., 

Beverly Hills, Calif., Tel: 213-655-9784; 515. Mgr: 
D.V. Cassard 

NATIONAL LEAD CD., Metal Div., III Broadway, New York, 
N.Y., Tel: 732-9400; Mktg. Mgr: R.A. Putney 

NATIONAL MOLDITE CO., INC., 250 South St., Newark, N.J., 
Tel: 201-642-6860; 515. Mgr: S. Lowenberg ••.•• 
FSC No. 94312 . 

NATIONAL RADIO CO., INC., 37 Washington St., Melrose, Mass. 
02176, Tel: 617-662-7700, TWX: 617-665-5032; 515. 
Mgr: T.J. Clark 

NATIONAL SEMICONDUCTOR CORP., 2975 San Ysidro Way,Santa 
Clara, Calif. 95051, Tel: 408-245-4320, TWX: 9l0-
339-9240; 515. Mgr: D. Valentine 

NATIONAL SEMICONDUCTORS, LTD., 2150 Ward St., Montreal 9, 
Que., Can., Tel: 514-744-5507; 515. Mgr: G. Pankau 

NATIONAL-STANDARD CO., Niles, Mich. 49120, Tel: 616-683-
8100, TWX: 616-684-2397; V.P. Mktg: W.O. Peace 
..... FSC No, 83718 

• NATIONAL TEL·TRONICS CORP., 56 5t. Casimir Ave., Yonkers, 
N. Y., Tel: 914·968·6400; Sis. Mgr: C. J. Siebert .. Pgs. 928, 929 

Cal Burbank, Shephard-SternCo.,4109W. Burbank Blvd., 
213-849-6671 

San Mateo, L.H. Harriss Co., 204 E.Hilisdale Blvd., 
415-341-2909 

Conn Hamden, H. Mandell Co., Box 547:l, 203-248-7441 
Fla Ft. Lauderdale, Sproch Sales, Inc., 3520 W. Broward 

III 

Ind 

Blvd., 305-587-3792 
Chicago, Razner Sales Co., 4120 N. Central Ave., 

OW AV 3-0022 
Ft. Wayne, McNabb-Brase & Assoc., 424 W. Ludwig 

Rd., 219-484-8558 
Indianapolis, McNabb-Brase & Assocs., 4002 Mead-

ows Dr., 317-545-8167 
Iowa Ft. Dodge l H. Morrison, 236 ~eventh Ave" N. 
Mass Revere, H. Mandell Co., Box 24, 617-284-5623 
Minn Minlleapolis, Heimann CO'I Inc., 5603 Lyndale Ave., 

NY 

NC 

S.,612-827-5457 
N. Bellmore, L.W. Keller & Assoc., 1542 Peapond 

Rd., 516-785-2826 
Pompey, S.F. Foster Co., Inc., 2806Hennaberry Rd., 

315-677-3333 
Rochester, S.F. Foster Co., Inc., 386 Culver Pkwy., 

716-288-9912 
Raleigh, A.B. Andrews Co., 1401 Branch Bank Ii< 

Trust Co., 919-833-5565 
Ohio Cincinnati, W.F. Needles, 5539 Stokeswood Ct' l 

Ore 

Pa 

Tex 

513-922-2176 
Cleveland, J.~. Olsen Co., 16201 Shaker Blvd., 

216-752-5444 
Salem, M.K. Widdekind Co., Inc., 3292 Sunnyview 

Ave., N.E., 503-363-6445 
Phi ladelphia, R. Cooper, 2928 Sandyford Ave., (215) 

MA 4-5486 
Pittsburgh, E.A. Snefsky, 104 Elatan Dr., 412-279-

2550 
Dallas, Dunbar Assacs., Inc., 411 Meadows Bldg" 

(214) EM 3-2536 
Wash Seattle, M.K. Widdekind Co., 815 W. EWing St., 206-

284-8020 
EXP: Fla, N. Miami Beach, Manrep Corp., 1925 North-

east 150th St., 309-949-3457 
NA TlONAL TIME 8. SIGNAL CORP .,21803 Wyoming Ave., Detroit, 

Mich. 48237, Tel: (313) JO ~-6281; 515. Mgr: J. 
Guay ..... FSC No. 85093 

NATIONAL UNION ELECTRIC CORP., Electronics Div., Bloom
ington, III., Tel: 309-697-6041, TWX: 510-352-2170; 
515. Mgt: E.R. Ewald ..... FSC No. 04961 

NATIONAL VACUUM PLATERS, I.NC., 2641 [. Hagert St., 
Philadelphia, Pa. 19125, Tel: (215) GA 5-0166; 
Pres: S.H. Salop 

NATIONAL WATER LIFT CO., Div. Pneuma Dynamics Corp.,2220 
Palmer Ave., Kalamazoo., Mich. 49001, Tel:616-345-
8641, TWX: 616-381-2944; Mktg. Mgr: J. Jarboe 
..... FSC No. 93835 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

• NATIONAL WIRE & CABLE CORP., Dept. EEM, Selvice Div., 136 
San Fernando Rd., Los Angeles, Calif. 90031, Tel: 213·225·5611, 
TWX: 910·321-4155; Sis. Mgr: J. B. Miller .......... Pgs. 2958·2961 

Ariz Scottsdale, AR/TEC, Inc., Box 727, 602-947-6304 
Cal San Diego; S.G. Dawson, 7969 Engineer Rd .. 714-

278-9260 
San Mateo, National Wire & Cable Corp., Box 226, 

415-344-3066 
Colo Denver, Franklin 515. Co., 2149 S. Clermont St., 

303-757-1371 
Conn Monroe, Vector Sales, Inc., Box 112,203-261-2212 
Fla Orlando, J.W. Barrett Assocs., Box 14205,305-

III 

277-2857 
Orlando, J.W. Barrett Assocs., 1616 N. Orange Ave., 

305-850-0165 
Elmhurst, Scott Assocs., 663 Fairview Ave" 312-

279-5681 
Kans MiSSion, Inland Assocs., 6047 Howe Dr., 913-362-

2366 
Md Glen Burnie, F. Lott Co., Box 534, 301-744-4611 
Mass Needham, Com/Pak, 14 Oak St., 617-444-1259 
Minn Minneapolis, Technical Assocs.,lnc.,6121Excelsior 

NJ 

NY 

Blvd., 612-929-6721 
Pine Brook, J.W. Richardt Co., Box 357, 201-

227-0600 
Whippany, J.W. Richardt Co., Box 267, 201-227-0518 
Rochester, J.A. Gehrs Assocs., 410 N. Goodman St" 

(716) G R 3-2330 
NC Bethania, Candor Co., IIlC., 919-924-1480 
Ohio Chagrin Falls, Electrolock, Inc, P .U. tlox jbH 

Pa 

Tex 

216-247-4245 
Pittsburgh, R.M, Davis Co" 814 Wainwright Dr., 

412-341-6611 
Wynnewood, H.J. Fairbanks Co., Box 124, (215) 

MI 2-5816 
Bellaire, J.H. Gibbs Assocs., Box 605, (713) MO 8-

5186 
Ft. Worth, J.H. Gibbs Assocs., Box 16040, (817) AX 

2-1065 
Utah Salt Lake City, P.H. Bowthorpe Agency, 143 South 

4th, E., 801-328-4513 
FOR: Can, Toronto, Onto, Devilronex, Ltd., 2 Tycos Dr" 

781-5401 
• NATVAR CORP., P.O. Box 67, Rahway, N. J. 07065, Tel: 201 • 

388·8800, TWX: 710·996·5860; Sis. Mgr: L. Bellingham .. Pg. 1586 
Ariz Phoenix, Electrical Specialty CO'I 202 South 29 !:it., 

Cal 

Colo 

Fla 
III 

Ind 

602-275-5139 
Los Angeles, Aerospace Materials Corp., 5932 E. 

Washington Blvd., 213-722-2886 
Los Angeles, Electrical Specialty Go" 2820 1:.. 

Twelfth St., 213-269-9511 
San Carlos, Advance Electrical Sls" Inc" 850 

Montgomery La., 415-591-9651 
5, San FranCiSCO, t.lectrical ::'pecialty L:o./ ,lj 1:., 

Harris St., 415-589-9611 
Van Nuys, Fralock, Inc., 15454 Cabrito Rd., 213-

781-6666 
Denver t E.lectrical !>pecialty Co" £.Olb Arapahoe 

St., 303-244-4588 
Winter Park, Hi~(;oAssocsHl:SoxUl/,jUJ-b4/-JOjU 
Chicago, W. Maxwell Co., 1222 W. Morse Ave., 

(312) BR 4-3164 
Indianapolis, C. Dykema Agency, 3748 Lafayette 

Rd., 317-293-6355 
Kans Lenexa, Cadillac Plastic & Chemical Co., 9025 

La 
Lenexa Dr., (913) T U 8-5950 

New Orleans, Cadillac Plastic 8. Chemical Co.,2605 
Ridgelake Dr., 504-834-6222 

Mass Woburn, E.B. Beach Co. of New England, 15 Crane 
Ct., 617-935-3150 

Mich Birmingham, E.H. Cox Agency, 939 Rivenoak, (313) 

Minn 

Mo 

NJ 

NY 

NC 

Ohio 

Okla 

Ore 

Pa 

Tex 

MI 6-8792 
Detroit, McNaughton-McKay Elec. Co., 7000 Interval 

Ave., 313-834-7600 
Minneapolis, D.A. Schultz (;0" 801 ~outheast t:.ighth 

St., 612-339-7701 
St. Louis, J.F .Shekelton,11726SappingtonBrks. Rd., 

(314) VI 3-0203 
N. Bergen, Electrical Insulation 515. Co., 1435 51st 

St., 201-864-2376 
Penfield, C H P Sales Corp., 1800 Penfield Rd., (716) 

DU 1-2800 
Greensboro, Manufacturers Sales Corp., 1704 Battle 

ground Ave., 919-274-2474 
Chagrin Falls, Electrolock, Inc., 1 Franklin St .. 216-

247-4245 
Cleveland, C.J. Voneman Co., 18522 Detroit Ave., 

216-al-2800 
Dayton, Electrolock, Inc., 2077 Embury Pk. Rd., 513-

277-3221 
Dayton, C.J. Voneman Co., 2801 Far Hills Ave., 

513-299-5161 
Oklahoma City, Butts/IWI, Essex Wire Corp., Box 

75250, Farley Sta., (405) CE 6-5411 
Tulsa, Cadillac Plastic & Chemical Co., 810 S. 

Sheridan, (918) GE 5-9926 
Portland, Electrical Specialty Co., 2360 N.W. Quimb 

St., 503-2l7-3601 
North Wales, I.R. Blair, 123 S. Main St., 215-699-

5756 
Pittsburgh, C.H. McCullough, 418 First Ave., 412-

391-1887 
Arlington, Cline Supply Co .. 3215 Ave. E. East,817-

261-2255 
Arlington, A.E. Petsche Co., Inc .. 1325 E. Abram, 

817-277-1379 
Dallas, Cadillac Plastic & Chemical Co.,2546Irving 

Blvd., (214) ME 1-4460 
Dallas, Southern Elec. 515., 4320 Main St., 214-827-

8891 

NAT-NEW 

Ft. Worth, Cadillac Plastic & Chemical Co., 1400 
Henderson St .• (817) ED 2-4421 

Houston, Cadillac Plastic & Chemical Co., 5031 
Gulf Frwy., 713-928-2585 

Wash Seattle, Electrical Specialty Co., 2442 FirstAve.,S., 
(206) MU 2-3434 

FOR; Can, Montreal, Que., t:..W. Playford (,;0., Ltd., tsox 
E, 514-489-5383 

NAUGLER ENGRG., INC., Off Dunham Rd., Beverly, Mass. 01915, 
Tel: 617-922-5634; 515. Mgr: C.A. Osborn ..... FSC 
No. 05222 

NAVCOR, INC., Valley Forge Ind. Pk., Norristown,Pa.19401, Tel: 
215-666-6531, TWX: 510-660-4234; 515. Mgr: J. 
T.Willey 

*NAVTRAK navigatioll sys. - Edo Western Corporation 
• NAYBOR, E. V. LABS., INC., 26 Manorhaven Blvd., PI. Washington, 

N. Y. 11050, Tel: (516) PO 7·4300; Sis. Mgr: E. V. Naybor ..... 
FSC No. 02192 .................................................................... Pg. 2298 

Cal Hollywood, L.G. Snyder Co., 1418 N. Highland Ave., 
213-469-6278 

NJ Ridgewood, Ballou, Inc., 51 N. Broad St., GI 4-6990 
EXP: NY, New York, Allied Int'l. Corp., 230 Park Ave., 

(212) MU 9-6126 
NAZ-DAR INTERNATIONAL, 1087 N. Branch, Chicago, 111.60622, 

Tel: 312-943-8338; 515. Mgr: S.J. Nickels 
NEBEL, R.E. LABORATORY, 31 Whitehall Blvd., Garden City, 

N.Y .11530, Tel:(516) Pi 1-6603; 515. Mgr: R.E. Nebel 
NEFF INSTR. CORP., 1088 E. Hamilton Rd., Duarte, Calif. 91010, 

Tel: 213-357-2281, TWX: 910-585-1833; 515. Mgr: 
R.W. Myers 

NEILL ENGRG. CO" Old Town Rd., E. Hartland, Conn. 06027, Tel: 
203-653-2591; 515. Mgr: G. Neill 

- - - - - - - -Advertisement- - - - - - - -
Neill Engineering Co. manufactures the 
SERIES-DELAY* for delaying power to load 
in series, the TEMP-ALERT*/ a multi-chan
nel remote temperature monitor ,and the SLOW
SWITCH* for cushioned starting. 

We are specialists in the design of solid
state circuitry for automation, including sens
ing, timing, controlling, switching, logiC, spe
cial functions, and integrated circuit applica
tions. 

* NELCO laCQuers & coating sys.-Chemicai Prods. Corp. 
NELSON ELCTRNS. LABS., INC., 1717 Dallas N. Pkwy., Plano, 

Tex. 75074, Tel: (214) AD 5-1217; 515. Mgr: C.D. 
Shill ing .. _. FSC No. 29318 . 

NELSON-HERSHFIELD ELCTRNS., 1848 W.Campbell Ave., Phoe
nix, Ariz., Tel: 602-264-1348; 515. Mgr: R. Milne 

NELSON-ROSS ELCTRNS.,INC.,5-05BurnsAve., HickSVille, N.Y. 
11801, Tel: 516-433-2730; 515. Mgr: L.C. Weiner 

NELSON VACUUM PUMP CO.,21334th St., Berkeley, Calif. 94710, 
Tel: 415-848-2277; Pres: D.B. Webb 

NED-TECHNOLOGY, INC., Box 266, Montvale, N.J. 07645, Tel: 
201-664-6636; 515. Mgr: p. Petrack 

*NEMS-CLARKE telemetry receivers - Defense Electronics,lnc. 
* NEOPRENE 105 insulating sleeves- Tyton Corp. of America 
*NEPKON indicator light - Penll Keystone Corp. 
*NEPTUNE switches - Recora Co., Inc. 
NEPTUNE ELCTRNS. CO., 30 West 15th St., New York, N.Y., Tel: 

(212) CH 3-8130; Partner: I.M.Attias; FSC No. 85107 
NESCO INSTRS. DIV' I Datapulse,lnc.,509HindryAve.,lnglewood, 

Calif. 90306 
• NESHAMINY TRANSFORMER CO., Diy. Noshaminy Eletm. Corp., 

Edison·Furlong Rd., Furlong, Pa. 18925, Tel: 215·794-7411; 
Sis. Mgr: P. F. Klein ................ .. ................................... Pg 2867 

Cal Altadena, D. Wagner Assoc., Box 485, (213) MU 1-
4060 

III Downers Grove, Richmar Elctrll. Camp., 720 61st St., 
312-968-0118 

NJ Haddonfield, Thomas Assoc., 138 Haddon Avc.,(609) 

NY 

Tex 

UL 4-3011 
Rockvi lie Centre, Magneco Inds., Inc.,320 Cedar St., 

516-764-4000 
Syracuse, W.H. Zimmerman, 112 Dewitt5t.,(315) GR 

4-4889 
Houston, Texas Special Elctrn. Camp., Box 36333, 

713-774-9461 
NESDR ALLOY CORP., 666 Passaic Ave., W.Caldwell, N.J. 07006, 

Tel: 201-228-0400; 515. Mgr: M. Feldmall 
NESTER/FAUST MFG. CORP., 2401 Ogletown Rd., Newark, Dela. 

19711, Tel: 302-737-6330; 515. Mgr: W.A. Thomson 
NESTER, L.G. CO., P.O. Box 666, MillVille, N.J. 08332, Tel: 

609-825-0254; 515. Mgr: T. Gavin 
*NETIC shielding material - Perfection Mica Co. 
NETWORK INDS.,INC.,Box397, Bayonne, N.J., Tel:201-437-3929; 

515. Mgr: A.A. Mercer 
NETWORKS ELCTRNS. CORP., 9750 De Soto, Chatsworth, Calif., 

Tel: 213-341-0440, TWX: 910-494-1225; 515. Mgr: 
J. Ripley ...... FSC No. 05127 

NEUMADE PRODS. CORP., 720 White Plains Rd.,Scarsdale, N.Y. 
.10583, Tel: 914-725-4900; 515. Mgr: R.N. Jones 

*NEURON electromechanical counters - Whittaker Corp. 
NEUTRONIC ASSOCS., 4 Hawthorne St., Farmingdale, N.Y., 

Tel: (516) CH 9-3214; 515. Mgr: C. Hernandez 
• NEUTRONIC CORP., P.O. Box 625, St. Louis, Mo. 63042, Tel: 

314 - 739·8817; Sis. Mgr: W. A. Adler ............................ Pg. 1448 
Mo St. Louis, Ozark Elct.rn. Mktg" Inc., 2573 Woodson 

Rd., 314-423-7200 
* NEUTYPE film storage cabinet,,- Neumade Prods. Corp. 
* NEUVATOR film cleaning machine- Neumade Prods. CorP. 
* NEVERMOLD mold-resistant- Mosinee Paper Mills Co. 
NEW-BERG LEATHER PRODS. CO., INC., 61 Greenpoint Ave., 

Brooklyn, N.Y., Tel: (212) EV 3-8282; 515. Mgr: p. 
Newdow 

* NEW EASY cutting machines-Porter, H.K.(lnc. 
NEW ENGLAND ELECTRIC WIRE CORP., 367 Main St., Lisbon, 

N.H., Tel: 603-838-6629; 515. Mgr: W.W. Jesseman 
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• NEW ENGLAND INSTRUMENT CO., 18 Alpha Rd., Chelmsford, NEWBURY INDS., INC./I0975 Kinsman Rd.,Newbury,Ohi044065, 
Mass. 01024, Tel: 617 - 256-3711 ... " ................. Pgs. 2488, 248_9 Tel: 216-~64-2285; Sis. Mgr: p. Sorensen 

11 NEW ENGLAND INSTR. CO., 14 Kendall La., Natick, Mass. 01760, NEWCOMB AUDIO PRODS. CO., 12881 Bradley Ave., Sylmar, 
Tel: 617 - 873-9711, TWX: 710-346-0398: Sis. Mgr: F. Aldrich Calif. 91342, Tel: 2r3-367-1921; Sis. Mgr: R. 
........ FSC .No. 08815 ........ , ....................................... Pgs. 2487-248S Newcomb 

Ala Huntsville. W.A. Brown & Assoc .. Inc., 1314 Buford NEWCOMB SPRING OF CONN., INC., 2 $pring St., Southington, 
St" N.W .. 205-539-6884 Conn., Tel: 203-628-5581, TWX: 7l0-473-0611; Sis. 

Ariz Scottsdale, Compar Rocky Mt., 84th W. First St.. Mgr: G.Albert 
602-947-4336 * NEWDAMP balancing fluid-Bacon Inds., Inc. 

Cal Los Angeles, EI-Com Sis. Co., 3600 Motor Ave., NEWMAN, M.M. CORP., 85 Clifton Ave., Marblehead, Mass. 
213-870-4707 01945, Tel: 617-631-7100; Pres: M.M. Newman 

Menlo Park, J.S. Heaton Co., 3695 Haven Ave.,(415) • NEWPORT LABS, INC., 630 E. Young St., Santa Ana, Calif. 92705, 
EM 9-4671 Tel: 714·54004914; V.P. Mktg: P. A. Turnquist ............ Pg. 1454 

Colo Enolewood. Comuar RockY Mt,,300 E.HampdenAve" Ariz Phoenix, Measurement Consultants, Ltd., Box 1I099, 
303-781-0912 602-264-1279 

Fla Orlando, WA Brown &Assoc.,lnc.,222Weber Ave., Cal Burlingame, Dynamic Assocs., 1011 Cadill;lC Way, 
305-425-5505 415-344-2521 

Ga Tucker, W.A. Brown & Assoc., Inc., 1590 Coo/edge II Los Angeles} Dynamic Assocs.} 2500 S. La Cienega 
Rd., N.W .. 404-939-1674 Blvd., 213-837-0123 

Ind Ft. Wayne, Tri-State Mktg., Inc., 3220 Broadway, San Diego, Dynamic Assocs., 3235 Hancock St., 714-
219-456-3567 291-1391 

Hobart, J. Popp Sis. Co., 1133 Lincoln St., 219-942- Colo Denver, Measurement Consultants, Ltd., 2785 N. 
1962 Spear Blvd., 303-433-8457 

Md Lutherville. Daniel & Co .• Box 124. nOll VA 5-3330 III Northfield, Torkelson Assocs., 540 W. Frontage Rd., 
Mass Bedford, Underwood Sis., Box 375, 32 Shawsheen 312-446-8450 

Plaza, Tel: 275-0780 Ind Indianapolis, Torkelson Assocs., 3512 Rockvi lie Rd., 
Minn Minneaoolis. R.W. Marshall Co .. 6106 Excelsior 317-244-7867 

Blvd.. 612-929-0457 Kans Overland Pk., Palatine Engrg. Sis., Inc., 7520 West 
Mo Hazelwood, J.C. Mankus & Assoc., 400 Brookes La., 63rd St .. 913-262-5643 

314-731-4334 Md Silver S!>ring, Electronic Sis • .Assocs., 12050 Tech 
NJ Riverdale, Adamo Sts., Box 29, 201-839-4463 Rd., 301-622-2246 

Wayne, R. Horne Assoc., 2282 Hamburg Tpke., 201- Mass N. Billerica,.Electronic Sls.Assocs.,IAChelmsford 
835-7400 Rd., 617-667-1331 

NM Albuquerque, Com par Rocky Mt., 2129 San Mateo Mich Southfield, Twin Region Elctrn, Sis., Inc., 29563 
Blvd., N.E., 505-265-1020 Northwestern Hwy., 313-358-4480 

NY Ithaca. B. Dean. Inc .. 714 W. Clinton St,,607-272- Minn Minneapolis, Torkelson Assocs., 4820 West 77th 
2187 St.,612-920-1046 

NC Winston-Salem. W.A. Brown & Assoc .. Inc .. 1108 Mo St. Louis, Palatine Engrg. Sis., Inc., 2050 Woodson 
Burke St" 919-725-5384 Rd., 314-426-7055 

Ohio Cincinnati. Tri State MktQ .. Inc .. I7l7 Section Rd.. NM Albuquerque; Measurement Consultants,Ltd.,3707B 
513-631-5060 Fourth St., N.W., 505-344-3575 

Cleveland. Tri-State Mktg .. lnc .. 25000 Euclid Ave" NY Great Neck, Measurement Technology, Inc., 295 
216-731-9207 Northern Blvd" 516-482-3500 

Pa 
Tex 

Glenside. Daniel & Co" Box 3, (215) TU 7-0550 Ohio Cleveland, Twin Region Elctrn. Sis., Inc., 21010 
Dallas, Delzell & Evans Assocs., Box 35093, (214) Center Ridge Rd., 216-331-7650 

FL 1-1839 Dayton, Twin Region Elctrn. Sis., 3864 Kettering 
Wash Seattle, Associated Inds .. Inc .. 3711 S. Hudson St.. Blvd., 513-434-8000 

206-723-5600 NEY, J.M. CO., Maplewood Ave., Bloomfield Conn. 06002, Tel: 
NEW ENGLAND LAMINATES CO., INC.,481 Canal St., Stamford, 203-242-2281; Dir. of Mktg: D.V. Landmann ..... 

Conn., Tel: 203-324-4181, TWX: 212-539-4544; Pres: FSC No. 43710 
S.H. Randall ..... FSC No. 06691 * NEYDIUM elec. contact alloys- Ney, J.M. Co. 

NEW ENGLAND TAPE CO., 30 Tower St., Hudson, Mass., Tel: * NEYETCH slip rings & commutators- Ney, J.M. Co. 
617-562-3485; Sis. Mgr: H.M. Wilkoff * NEYORO elec. contact alloys - Ney, J.M. Co. 

NEW ENGLAND TRAWLER EQUIP. CO., 291 Eastern Ave., NICHOLS ALUMINUM CO., 15 Spinning Wheel Rd., Hinsdale, III. 
Chelsea, Mass. 02150, Tel: 617-884-4354; Sis. Mgr: 60521, Tel: 312-325-5000; V.P. SIs: H. Jacobsen 
W.W. Symonds ..... FSC No. 77627 NICHOLS PRODUCTS CO., 325 W. Main St., Moorestown, N.J. 

NEW HAMPSHIRE BALL BEARINGS, INC., Peterborough, N.H. 08057, Tel: 609-235-0877; Sis. Mgr: R. Ericson 
03458, Tel: 603-924-3311, TWX: 710-364-1805; Sis. .. ... FSC No. 86637 
Mgr: D. Berg ..... FSC No. 83086 NICHOLS, R.H. CO., LTD., 4544 Dufferin St., Toronto, Ont., 

NEW HAVEN WIRE & CABLE, INC., P.O. Box 266, New Haven, Can., Tel: 416-633-8190, TWX: 610-492-1348; Sis. 
Ind. 46774, Tel: 219-749-1102; Sis. Mgr: W.F. Mgr: G.W. Pay 
Hackensmith, Sr. * NICKELPLY steel wire- National-Standard Co. 

NEW HERMES ENGRAVING MACHINE CORP .. 20 Cooper SQ., *NICORO brazing alloys - Western liold & Platinum ~ompany 
New York, N.Y. 10003 *NICUSI L 3 brazing alloys - Western Gold & Platinum Co. 

NEW LONDON INSTRUMENT CO., Box 189, New London, Conn. NIELSEN HARDWARE CORP., 770 Wethersfield Ave., Hartford, 
06320, Tel: 203-442-0348; Sis. Mgr: IA. Cohn Conn. 06101, Tel:203-522-8145, TWX: 203-278-1085; 
..... FSC No. 00346 Sis. Mgr: G.E. Swanson ..... FSC No. 98003 

• NEW PRODUCT ENGRG., INC., Sub. Wabash Magnetics, Inc., 
812 Manchester Ava., Wabash, Ind. 46992, Tel: 219 - 563·2191, 
TWX: 810·290·2722, V.P. Mkta: R. W. Keipper ...... Pgs. 2296, 2297 

Ala Huntsville, 20th Century Mktg., Inc., 2603 Artie St., 
S.W., 205-536-1596 

Ariz Phoenix, Southwest Engrg., 8341 North 7th St., Tel: 

Cal 
944-1521 

Palo Alto, Components Unlimited, 1020 Corporation 
Way, 415-961-9064 

Santa Monica, G. Silane, 1150-18th 51.,213-393-0072 
Colo Denver, Walter-Powers Assocs., 880 Bonnie Brae 

Blvd., 303-777-5585 
Conn Milford, Todino Engrg. Sis., Inc., 132 New Haven 

Ave" 203-874-6643 
III Addison, T .H. Herlache, Box 74, 312-543-7712 
Mass Needham Hgts., Todino Engrg. Sis., Inc., 50 Kearney 

Rd., 617-444-7925 
Mich Farmington, W.R. Hummon & Assocs.,Box501,313-

NJ 

NY 

Ohio 

Ore 
Tex 

474-0661 
Collingswood, E.L. Bowman, Box 192, 609-546-5750 
Pompton Plains, J. Princiotta, Box 124, 201-839-1221 
Syracuse, Carlen Reps., 3605 James St., 315-437-

2921 
Dayton, N. Bear Corp., 1563 E. Dorothy La., 513-299-

3566 
W. Richfield, N. Bear Corp., 3435 Streetsboro Rd., 

216-659-3331 
Portiand, R. Legg Co., Box 25327, 503-292-882~ 
Ft. Worth, W.P. Fralia Co., Box 12625,817-738-

2002 
Utah Salt Lake City, Walter-Powers Assocs., 2422Camino 

Way, 801-277-5174 
NEW YUKi< (,;uiL CO./40-'RS~conctAve.,Phoenjxville,Pa.1946U, 

Tel: 215-933-8851; Sis. Mgr: J.R. Zikmund, Jr ...... 
FSC No. 10587 

NEW YORK SOLDER CO., 684 East 133rd St., Bronx, N.Y. 10454, 
Tel: (212) CY 2-3740 ...... FSC No. 86623 

NEW YORK TESTING LABS" INC.,81 Urban Ave., Westbury, N.Y. 
11590, Tel: (516) ED 4-7770; Vice Pres: R. Schultz 

NEWARK WIRE CLOTH CO., 351 Verona Ave., Newark,N.J., Tel: 
201-483-7700, TWX: 710-995-4500; Sis. Mgr: PA. 
McGuire, Jr. 
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NIHON DEMPA KOGYO CO., LTD., 1-21 Nishihara, Shibuya
kU1 Tokyo, Japan 

NIHON KAIHEIKIIND. CO. LTD., 1-5-14 Minami-Magome Ohta
Ku, Tokyo, Japan 

NIKON, INC., Instrument Oiv., 623 Stewart Ave., Garden City, 
N.Y. 11530, Tel: 516-248-5200; Sis. Mgr: I.H. 
Feldman 

NILSEN MFG. CO" 920 Hwy. 27, Haines City, Fla. 33844, Tel: 
813-4<:2-1197; Sis. Mgr: M. Zamzow 

*NIMBIN manifold - E. G. & G.lnc. 
*NIMFAN cooling fan - E. G. & G., Inc. 
*NIMO 10 gun crt display, discrete, four and six decade -Industrial 

Electronic Engineers, Inc. 
*NIMOTM 10 gun crt display, discrete, four and six 
decade - Industrial Electronic Engineers, Inc. 
*NIMPAC power supply - Pulse l:.nglneermg, Inc, 
*NIMVOLT manifold power supply - E. G. & G.,lnc. 
*NIORO brazing alloys - Western liold Ii< Platinum ~ompany 
NIPPERT ELECTRIC P,RODS. CO., 825 Pittsburgh Dr., Delaware, 

OhiO, Tel: 614-363-1981; Vice Pres: J.E. Nippert 
• NIPPON £lEC. NEW YORK, INC., 200 Park Ave., New York, N. Y. 

10017, Tel: 212·661·3420, TWX: 710·581-3376 ...... Pg. 2580 
Cal Canooa Pk .. Nippon Elec. N.Y .. Inc" 6617 Nevada 

Ave., 213-348-5830 
III Chicago, Nippon Elec. N.Y., Inc., 500 N. Michigan, 

11?-R?R-Q494 
NY New York, Nippon Elec. N.Y .. Inc., 200 Park Ave .. 

212-661-3420 
• NIPPON ELECTRIC CO., LTD., 33-7, 5 Chome, Minato·ku, Tokyo, 

Japan ........................................................................................ Pg. 2580 
*NITE HAWK flashlights - Kay-O-Vac ~o. 
NITINE, INC., Div. Shulton, Inc., Rte. 46, Clifton, N.J., Tel: 201-

779-4800 
NITSUKO, LTD., 260 Kitamikata Kawasaki, Japan, Tel: 044-82-

5131; Sis. Mgr: H. Yatabe 
*NIXIE numerical indicator tube - Burroughs l:orporation * NO ARC hi voltage insulator-Chemtronics, Inc. 
* NO NOISE restorer - Electronic Chemical Corp. 
*NO-SLIP positive drive belt - Pic DeSign Corp. 
*NDBATRON de power supply - Sorense 1 Operation 
*NOBELLOY film resistor - Contine.ltal Wirt Electronics Corp. 
NOBLE ELCTRNS., INC., 5025 Seventh St., Carpinteria, Calif. 

93013, Tel: 805-684-2410 

* Trade Name-See Mfr. Listing 

* NOBLE-MET evaporated film -American Components, Inc. 
NOBLE & WESTBROOK; Oiv. Bristol Brass Corp., 20 Westbrook 

St., E. Hartford, Conn. 06108, Tel: 203-289-2717; 
Gen'l. Sis. Mgr: R.H. Gunther ..... FSC No. 43895 

*NOBRUSH permanent magnet generators - Georator Corp. 
NOEL MFG. CO., INC., 1415 Blondell Ave., Bronx, N.Y. 10461 
NOLO, WALTER, CO., 24 Birch Rd., Natick, Mass. 01760, Tel: 

617-653-1635; Sis. Mgr: W. Nold ..... FSC 86644 
*NOISE DAMP .loise control pallels - Barry Co.ltrols 
* NOKORODE soldering flux- Dunton, M.W. Co. 
NOLLER CONTROL SYSTEMS, INC., 150 E. Standard Ave., Rich

mond, Calif., Tel: 415-233-8220, TWX: 415-236-
8935; Sis. Mgr: B.W. Mayer 

* NOL TE flow meas. prods. - Kingmann-White, Inc. 
*NO-MAR special set screw - Pic Design Corp. 
• NON·LINEAR SY5., INC., Box N, Del Mar, calif. 92014, Tel: 714-

755·1134, TWX: 910·322·1132; 515. Mgn R. F. SchuIL .. : .. FSC 
No. 03626 ................................................................ Pgs. 1449-1451 

Ala Huntsville, W.A, Brown & Assocs., Inc., 1314 Buford 
St., N.W., 205-539-6884 

Ariz Phoenix, Measurement Consultants, Ltd., 2535 W. 

Cal 
Camelback Rd., 602-264-1279 

Dublin, Non-Linear $ys., Inc., 7390 Newcastle La" 
415-828-7220 

Mt. View, Non-linear $Y5" Inc., 721 Independence 
Ave., 415-969-0973 

San Jose, Non-Linear Sys., Inc., 1857 Foxworthy 
Ave., 408-377-5223 

S. Pasadena, QPL, Inc., 1015 Fremont Ave., 213-
682-3705 

Colo Denver, Measurement Consultants l Ltd., 2785 N. 

Fla 

Ga 

III 

Ind 

Speer Blvd., 303-433-8457 
Ft. Lauderdale, WA Brown & Assocs., Inc., 3039 

Northeast 42nd Ave., 305-565-3885 
Ft. Walton Beach, W.A. Brown & Assocs., Inc., 18 

Chelsea Dr., 904-243-6424 
Orlando, W.A. Brown & Assocs., Inc., 222 Weber 

Ave., 305-425-5505 
Tucker, W.A, Brown & Assocs., inc.,1590 Cooledge, 

404-939-1674 
Chicago, Carter Elctrns., Inc., 7203S.WesternAve., 

312-776-1601 
Indianapolis, Carter Elctrns., Inc., 6333 Hollister 

Dr., 317-293-0696 
Kans Overland Pk., Palatine Engrg. Sis., 7520 West 63rd 

Md 
St., 913-262-5643 

Silver Spring, Electronic Sis. Assoc., 12050 Tech 
Rd., 301-622-2246 

Mass N. Billerica, Electronic Sls.Assoc.,I-AChelmsford 
. Rd., 617-677-1331 

Mich Detroit, B. Hocker & Assocs., 26847 Grand River 
Ave., 313-531-1403 

Minn Minneapolis, Carter Elctrns" Inc., 2401 West 66th 

Mo 

NJ 

NM 

NY 

NC 

St., 612-869-3261 
St. Louis, Palatine Engrg. Sis., 2050 Woodson Rd., 

314-426-7055 
Fairfield, KLS Assocs., Inc., 387 Passaic Ave., 201-

228-2525 
Willingboro, M.G. Assocs., 4 Edgemont La., 609-

877-6773 
Albuquerque, Measurement Consultants, Ltd., 3707 

Fourth St., N.W., 505-344-3575 
Liverpool, Non-Linear Sys., Inc., 102 Woodside La., 

315-652-2068 
Pleasant Valley, Non-Linear SyS" Inc., Box 452, 

914-635-3556 
Winston-Salem, W.A. Brown & Assocs. 1 Inc. 1 1108 

Burke St" 919-725-5384 
Ohio Aurora, B. Hocker & Assocs., 221 Garfield Rd., 216-

734-4433 
Dayton, B. Hocker & Assocs., 1400 Devereux, 513-

298-8638 
Dkla Tulsa, Data Engrg. Corp., 4580 East 50th St., 918-

Tex 
622-3753 

Houston, Data Engrg. Corp., 2120 S. Post Oak Rd., 
713-622-2820 

Richardson, Data Engrg. Corp., 777 S. Central Expwy. 
214-231-4846 

San AntoniO, Data Engrg. Corp., 411 E. Martin St., 
~l~-~<,,-q.l'l~ 

Wash Bellevue, Brennan Assocs., Inc,t 208 Carlson Bldg" 
206-454-9332 

* NO-NIK wire stripper-Clauss Cutlery Co. 
NOPCO CHEMICAL DIV., Diamond Shamrock Chemical Co .. 

60 Park PI., Newark, N.J. 07102, Tel: 201-484-8400, 
TWX: 710-995-4585; Sis. Mgr: J. Holmes 

*NOPCOSTAT anti-static agents - Diamond Shamrock Chemical 
*NOPCOTHANE uretnane based coatings - Diamond Shamrock 
*NOPCQWAX reJeasillg agents - Diamond SllamrockL:hemicalL:o. 
* NORBAOPTIC pyro",eter - Norbatrol Elctrns. Corp. 
* NORBARATIO pyrometer - Norbatrol Elctrns. Corp. 
* NORBARAY PYrometer - Norbatrol Elctrns. Corp. 
* NORBATHERM controller - Norbatrol Elctrns. Corp. 
NORBATROL ELCTRNS. CORP., Norbatrol Ave. at Carson St., 

Murrysville, Pa. 15668, Tel:412-327-0100; Sis. Mgr: 
J.B. Shaw 

NORCROSS CORP .,255 Newtonville Ave., Newton, Mass., Tel:617-
969-7020; Sis. Mgr: RA. Norcross 

NORD INSTRUMENT, 422 Broad St., Salem, Va. 24153, Tel: 703-
1RQ-RIi7Q: "-I<:. Mil!"! R F" WViltt 

NORDEN DIV.,-Unlted Ai~~raft Cor;;:,Hele~ St., Norwalk, Conn. 
NORGUS SILK SCREEN CO., INC., 58 Sylvan Ave., DePt. E, 

Clifton, N.J. 070ll, Tel: 201-471-9600; Sis. Mgr: 
GAo Huukele 

*NDRK hand tools - General Hardware Mfg. Co. 
NORPLEX DIV'I Universal Oil Prods., Norplex Dr., LaCrosse, 

Wisc. 54601, Tel: 608-784-6070, TWX:910-28]-2574; 
Sis. Mgr: A.H. Palmer 

NOR RICH PLASTICS CORP., 206 Babylon Tpke., Roosevelt, N.Y., 
Tel: (516) MA 3-3100; Sis. Mgr: R. Thaw 

eem/1969 



••• includinl F.deral Suppl, Cades (FSCI wherl available 

NORRMAN, ERNST LABS., 200 Elkhorn Rd., Williams Bay,Wisc. 
53191, Tel: 414-245-5516; Sis. Mgr: H.E. Kashuta 
••••• FSC No. 93325 

* NORSAT thermostats- Norwalk Thermostat Co. 
NORTH AMERICAN ELECTRIC LAMP CO .. 1520 North 13 St., 

St. Louis, Mo. 63106, Tel: (314) CE 1-2585; Sis. 
Mgr: L. Lander 

NORTH AMERICAN PRINTED CIRCUIT DIV., Tyco Labs., Inc., 
Box 145, Stafford, Conn. 06075, Tel: 203-684-2703; 
Sis. Mgr: W, Gorman 

NORTH AMERICAN ROCKWELL CORP., Air Maze Div., 25000 
Miles Rd., Cleveland,Ohi044128, Tel: 216-292-6800, 
TWX: 216-292-6065; Sis. Mgr:J.M.Clem; FSC00736 

• NORTH ATLANTIC IN OS., INC., 200 Terminal Dr., Plainview, N. Y. 
11803, T.I: (5161 OV 1·8600, TWX: 510·221·1819; V.P. Mktg: 
F. G. Roberts ........ FSC No. 01342 ...... Pgs. 190, 191, 1452, 145 

Ala HuntSVille, International Scientific Instr., Box 2091. 
205-536-9686 

Ariz Phoenix, Measurement Consultants, 4428 North 19th 
Ave., 602-264-1279 

Cal Los Angeles, Instrument Specialists, Inc., 1109 S. 
Central Ave., 213-245-9404 

San Diego, Instrument Specialists, Inc., 1909 State 
St .. 714-232-2017 

Colo Denver, Measurement Consultants, 2785 N. Speer 
Blvd.,303-433-845l 

Conn Glastonbury, Instrument Reps., Inc., Box 165, 203-

III 
633-0777 

Chicago, p. Lind Elctrns. Co., 5483 N.W. Hwy., 
312-774-1246 

Ind Indianapolis, P. Lind Elctrns. Co., ENterprise 7711 
Kans Olathe. Technical Reps .. Inc., 809 Sheridan Cir., 

Md 

913-782-3775 
Wichita, Technical Reps"lnc., 6814 Farmview La., 

316-682-4140 
Silver Spring, R. Davies Assocs., 11215 Oak Leaf 

Dr., 301-593-4900 
Mass Arlington, Reps., Inc., 1046 Massachusetts Ave., 

617-646-1034 
Mich DetrOit, WKM Assocs., 1474 E. Outer Dr., 313-892-

2500 
Minn Circle Pines, p. Lind Elctrns. Co., 10104 Sunset 

Mo 

NM 

NV 

NC 

Ohio 

Pa 

Tex 

Blvd .. 612-786-5770 
Florissant, Technical Reps., Inc., 525 St. Francois 

St., 314-838-9100 
Albuquerque, Measurement Consultants, Box 6081, 

.505-344-3575 
Buffalo, Labtronics, Inc., 716-695-1001 
Syracuse, Labtronics, Inc., 130 Pickard Bldg., 315-

454-9314 
Raleigh, International Scientific Instr., 5100 N. Glenn 

Dr. 
Cleveland, WKM Assocs., 6741 Ridge Rd., 216-885-

5616 
Dayton, WKM Assocs., 5335 Far Hills Ave., 513-

434-7500 
Fairview Village, Acromatix Assoc., Inc., 3118 

Germantown Pike, 215-279-0377 
Pittsburgh, WKM Assoc., 90C lairtonBlvd.,412-

892-2953 
Houston, Scientific Sis. Co., 6400 Westpack Dr., 

713-781-2711 
Richardson, Scientific Sis. Co., 777 S.Central Expwy., 

214-231-6542 
Wash Seattle,lnstrument SpeCialists, Inc.,5950SixthAve., 

5.,206-767-4260 
Wisc Milwaukee, P. Lind Elctrns. Co., ENterprise 1611 
EXP: NV, Plainview, N. Atlantic Ind., 200 Terminal Dr., 

516-681-8600 
• NORTH ELECTRIC CO., 553 S. Market St, Galion, Ohio 44833 

Tel: 418·488-8100, TWX: 419·464-4860; Mktg. Di~ N. J. McCarl) 
FSC No. 44038 ............................................ Pgs. 930, 2299, 216 

Ala HuntSVille, Winfield Southeast Co., 2005-C Colony 

Cal 
Dr. 

Long Beach, Kirk-Anderson Sis. Co., 666 E. Ocean 
Blvd., 213-436-9756 

San FranCiSCO, Artwell Elec., Inc., 1485 Bayshore 
Rd., 415-467-1880 

Colo Westminster, Electro-Tek Sis., Inc., Box 395, 303-

Fla 

Ga 

III 

Ind 

Md 

255-4566 
N. Miami, Winfield Elctrn. Sis. Co., 666 Northeast 

125th St., 305-751-5566 
Atlanta, Winfield Southeast Co., 2991-D N. Druid 

Hi lis Rd., N.E .. 404-636-3023 
Chicago, W.s. Patterson Co., Inc., 5604 N. Western 

Ave., 312-271-3774 
Indianapolis, Delta Sis., Inc., 1407 N. Illinois St., 

317-631-4136 
'Baltimore, Kaufholz Assocs., Box 6232, 301-488-

6561 
Mass Needham, Garrettson Co., Inc., 10 Kearney Rd., 

617-449-2640\ 
Mich Detroit, D. Poulin Co .. 17222 E. Warren St., 313-

Neb 
NV 

NC 

886-4990 
Lincoln, Marketing Assocs., Box 53938,402-434-5244 
Pompey, S.F. Foster Co., 2806Hennaberry Rd.,315-

677-3333 
Rochester, S.F. Foster Co., 386 Culver Pkwy., 716-

288-9912 
Williston Pk., Garrettson Co., Inc., 99HilisideAve., 

516-747-6610 
Raleigh, Winfield Southeast Co., 4909 Carteret Dr., 

919-787-2841 
Ohio Cleveland, D. Steffen & Assoc., Inc., Box 3157, 216-

Pa 

Tex 

261-5055 
Dayton, D. Steffen & Assoc., Inc., 1201 Hempstead 

Rd., 513-293-3146 
Newtown Sq., Kaulholz Assocs., Box 227, 215-356-

SOOO 
Dallas, Jacobson Co., Box 9702, 214-363-7584 

SEE PAGE 352 TO GET YOUR COPY OF THE RADI(J.EI.ECTRONIC MASTER 

NOR·NYl 

Wash Seattle, Fleehart & Sullivan, Inc., 3826 Woodland Tex Dallas, Techno Assoc., 2324 Shorecrest Dr., 214-
Park Ave., N., 206-633-4979 357-9213 

• NORTH HILLS ELCTRNS., INC., Alexand.r Pl., Glen Cove, N. Y. Wash Seattle, Earl & Brown Co., Inc., 422 First Ave., W" 
11542, Tel: 516·611·5100; Sis. Mgr: S. Cramer. ....... FSC No. 206-2S4-1121 
98821 .................................... P8s. 139,1046, 1426,2056,2869 FOR: Can, Toronto, Ont., L. Fin~ler, Ltd., 2 Tycos Dr., 

Md Silver Spring, Zenatronix Assocs., 11215 Oak Leaf 416-781-5231 
Dr.,301-588-5677 NORWALK THERMOSTAT CO., 100 N. West St .. Norwalk, Ohio, 

Mass Dedham, Calcotron, Box 507,617-329-3270 Tel: 419-663-0822; Sis. Mgr: A. Beard 
NJ Lodi, Engineered Prods., Inc., 28 Essex St., 201- • NOTHELFER WINDING LABORATORIES, INC. - See NWL, Inc. 

845-6668 NOTIFIER CO., 3700 North 56th St., Lincoln, Neb. 68504, Tel: 402-
Pa Philadelphia, W .F.Assocs.,Box8821,(215l K16-4121 434-0211; V·J'. & Gen'l. Mgr: P.F. Walker 

NORTHEAST ELCTRNS. CORP., Box 6119, Concord, N.H. 03301, NOVA ELECTRIC MFG. CO., 102 Rte. 46, Saddle Brook, N.J. 
Tel: 603-224-7466; Sis. Mgr: H.E. Corey, Jr. 07662, V.P. Sis: N.J. Gottfried 

NORTHEAST SCIENTIFIC CORP., 30 Wetherbee St., Acton, Mass. * NOVAERTER freq. changers & inverters - Nova Elec. Mfg. Co. 
01720, Tel: 617-263-2711 *NOVATRON high energy flash tubes - Xenon Corporation 

• NORTHERN ENGRG. LABS. INC., 351 Beloit St, BurlinllOn, Wise. NOVATRONICS, INC .. P.O. Box 878, Pompano Beach, Fla. 33060, 
53105, Tel: 414 ·163·3591; Sis. Mar: J. D. Holmb.ck ........ FSC Tel: 305-942-5200; Sis. Mgr: J. Cianciarulo ;~ ... 
No. 00815 ................................................................................ 1128 FSC No. 97953 

Cal Burbank, Tech-Source Unlimited, 2104 W. Magnolia, *NOVEL batteries - Fua Metectrochemical Co. Ltd. 
213-849-6863 * NOX-RUST rust preventives- Daubert Chemical Co. 

Fla St. Petersburg, Components Sis. Corp., Box 9545, * NO.8 soldering flux - Farrelloy Co. 
813-360-7460 *NU-BLAt ceramic products - Star Porcelain Co. 

III Chicago, E. Schmeichel Co., 5968 W. Chicago Ave., * NU GLU cement-Carters Ink Co. 
312-378-2070 * NU-WAV terminals- Marshall, John Assoc., Inc. 

Mass Needham, DeVeer Sis. Engrg. Co., Inc., 1492 High- *NUCARB solid carburizers - Houghton & Co. 
land Ave., 617-444-4200 NUCLEAR CORP. OF AMERICA, Nuclear Div.,2 Richwood Pl., 

NJ Bergenfield; H. Gray .Assocs., 20 Foster St., 201- DenVille, N.J. 07834, Tel: 201-627-4200; Sis. Mgr: 
384-3643 S.T. Hudson ..... FSC No. 06442 

Ohio Cleveland~ S. Hojnowski, 20010 Sumpter Rd., 216- NUCLEAR DATA, INC., 100 W. Golf Rd., Palatine, 111.60067, 
662-3~69 Tel: 312-529-4600; Sis. Mgr: C.J. Long, Jr. 

NORTHERN PRECISION LABS., INC.,202 Fairfield Rd., Fairfield, NUCLEAR DEVELOPMENT LABORATORV, INC., P .U. Box 7034, 
N.J. 07006, Tel: 201-227-4800, TWX: 710-734-4301; Kansas City, Mo. 64113, Tel: (816) DE 3-7692; Pres: 
Sis. Mgr: T. Monaco ..... FSC No. 14742 M.J. Test 

NORTHERN RADIO CO .. INC., 143 West 22nd St., New York, N.V. NUCLEAR DIODES, INC., P.O. Box 135, Praire View, 111.60069, 
Tel: 212-929-9117 Tel: 312-634-3870; Sis. Mgr: J.W. Orth 

- - - - - - - -Advertisement- - - - - - - - NUCLEAR ELEMENT CORP., 420 S. McKean St., Butler, Pa. 
NRC's tone telegraph and data transmission 16001, Tel: 412-287-4731; Sis. Mgr: D. Uphoff 
equipment represents more than 27,000duplex NUCLEAR EQUIP. CHEMICAL CORP., 165 Marine St., Farm-
channel ends of digital Frequency Shift equip- ingdale, N.V., Tel: (516) CH 9-8454; Sis. Mgr: 
ment supplied to military and industrial users E. Backstrom 
throughout the world. Quality, delivery, and NUCLEAR MEASUREMENTS CORP., 2460 N. Arlington Ave., 
flexibility have been the keystoNRC's success Indianapolis, Ind.46218, Tel: 317-546-2415; Sis. Mgr: 
in satisfying its customer's needs since 1946. L.G. Vaughn 
NRC offers its experience as one of the *NUCLEAR & NUBLACK varnishes - Sterling Varnish Co. 
originators in its· field towards satisfying NUCLEAR PRODS. CO., p.O. Box 1178, EI Monte, Cali!. 91734, 
customer's requirement. Tel: 213-283-2603; Sis. Mgr: R.M.Evleth; FSC:07818 
- - - - - - - - - - - - - - - - - - - - - NUCLEAR RESCH. CORP., Street Rd. & Second St. Pike, South-

NORTHERN SCIENTIFIC, INC., Sub. TRACOR, INC., 2551 W. ampton, Pa. 18966, Tel: (215) EL 7-5015; Sis. Mgr: 
Beltline, Middleton, Wisc. 53562 D.s. Pollock ..... FSC No. 96696 

• NORTHFIELD PRECISION INSTR. CORP., 4400 Austin BlVd., NUCLEAR SUPPLIES, P.O. Box 312, Encino, Calif. 91316, Tel: 
Island Pk., N. Y. 11558, T.I: 516·431·1112; Sis. Mar: M. Farb. 213-985-6190; Sis. Mgr: M.R. Solomon 
........ FSC No. 12639 .................... : ........................................... 1151 NUCLEONIC PRODS. CO., INC., 3133 East 12th St., Los Angeles, 

Cal Pasadena, Electro-Mechanical Instr., Inc., 1388 E. Calif. 90023, Tel: 213-268-3464, TWX:910-321-3077; 
Walnut, (213) MU 1-2748 Sis. Mgr: C.G. Smith 

• NORTON ASSOCS., INC., 10 Di Tomas Ct, Copiague, N. Y. 11126, NUCLEONIC PRODS. CO., INC., Molded National Resistor Group 
Tel: 516·598·1600; Pres: R. S. Nortan ........ FSC No. 08139........ Div., 3133 East 12th St., Los Angeles, Calif. 90023, 
.......................................................................................... PP. 552.siii Tel: 213-268-3464, TWX: 910-321-3077; Sis, Mgr: 

NORTON COATED ABRASIVE & TAPE DIVS., Dept. 6909, Troy, C.G. Smith 
N.V. 12181, Tel: 518-273-0100; Sis. Mgr: T.G. NUCLIOE CORP., AGV Div., 914 Main St., N.Acton, Mass. 01720, 
Gilcoyne Tel: 617-263-2936; Gen'l. Mgr: D.J. Marshall 

NORTON CO., 1 New Bond St., Worcester, Mass. 01606, Tel: 617- * NUCOM 10udsPeakers- Micro Magna Elctrns. Corp. 
853-1000; Sis. Mgr: D.R. MelVille *NUCOR power components - Nuclear Corp of America 

NORTON CO., Metals Div .. 45lndustrial PI., Newton, Mass. 02164, *NIIDEEA anti-static cleaner -Harry Miller (;orp. 
Tel: 617-969-7690; Sis. Mgr: A.P. Chester *NURL-LOC terminals, test jacks, sockets - Electronic Molding 

NORTON CO., Vacuum Equip. Div., 160 Charlemont St., Newton, NUTMEG SCREW MACHINE PRODS., P.O. Box 1470, waterbury, 
Mass. 02161, Tel: 617-332-5800; Sis. Mgr: J. Flood . Conn. 06720,.1el: 203-879-1496; Sis. Mgr: T .J.lorio 

• NORTRONICS CO., INC., 8101 10th Ave., N., Minneapolis, Minn •• NUTRONICS MFG. CO., 1103 Peoria Rd. Springfield, 111.82102, 
55421, Tel: 612 - 545-0401; Mldg. MI~ M. Kronfeld ........ FSC Tel: 211· 544-9821; Prl$: A. Darran ................................ P8. 113 
No. 11983 ...................................................................... Pp. 551·511 Ala Huntsville, Systems Engrg. Co., Inc., 2109 W. 
Ala HuntSVille, Murphy & Cota, 904 Bob Wallace Ave., Clinton Bldg., 205-534-1035 

Cal 
S.E., 205-539-8476 Ariz Scottsdale, Coronado Elctrns. Assocs., 8134 E. 

Palo Alto, Nickerson-Gray & Assoc., 2434 Park Granada Rd., 602-947-9060 
Blvd., 415-326-0152 Colo Englewood, E.J. Robinson, 3231 S. University Blvd., 

Van Nuys, Nortronics Co., Inc., 7120 Hayvenhurst 303-781-2457 
Ave., 213-988-4290 Md Crownsville, Tomeo Sis. Co., Box 420A, Rte.2,301-

Colo Colorado Springs, Norris & Co., 2-6th St., 303-635- 849-2401 
9319 Mass Lowell, Associated Elctrns., Inc., 45-47 Kirk St., 

Conn Essex, J. Stawicki Assoc., Westbrook Rd .. 203-767- 617-454-4206 . 
8566 Mich Lathrup Village, Affiliated Metal Prods. Co., 28880 

Fla Orlando, Murphy & Cota, 712 Vassar St., 305-424- Southfield Rd., 313-353-7866 
2407 Minn Minneapolis, White Sis. Co., Box453O,612-929-4661 

Atlanta, Murphy & Cota, 586 Armour Cir .. N.E., Mo St. Louis, Fitzgerald Sis. Co., 4 North 8th St., 314-
404-875-2525 241-4066 

Ga 

111 Chicago,I.W. Rose & Assoc., 4734 N. Austin Ave., NJ Mt.Freedom, Fletchers & Assocs., Box 133, 201-
312-282-6835 584-7853 

Iowa Des Moines, KSW Assocs., 3831 43rd St., 515-279- NV New York, Tower Sis. Engrg. Co., 550 Fifth Ave., 
9235 212-246-7611 

Md Reistertown, Par-Nell Sis. Co., 47 Main St., 215- *NUTSERT insert fasteners - Avdel, Inc. 
833-6444 * NVCO coils & transformers-New York Coil Co., Inc. 

Minn MinneapoliS, J. Per ling, 8947 Terrace Rd., N.E., NVE, WILLIAM F., INC., P.O. Box G-927, New Bedford, Mass. 
612-927-8465 . 02742, Tel: 617-992-1327; Sis. Mgr: G.B. Mock 

Mo 

NJ 

NC 

Kansas City, Kelly-Schmitz-Winkler Assoc .. 7546 *NVGRADE fabric base sleevings - Markel, Frank & Sons 
Troost Ave., 816-363-5651 *NVLAFLOW nylon pressure tubing and reinforced hose -

St. Louis, Kelly-Schmitz-Winler Assoc., 2319 Ham- Polymer Corp. 
pton,314-781-6111 *NVLASINT sintered nylon parts - Polymer (;orp. 

Cherry Hill, Trinkle Sis., Inc., 500 N. Kings Hwy., * NVLATCH panel f~stener- Hartwell Corp. 
609-667-3500 *NVLATINT nylon dye - Polymer Corporation 

Montclair, Component Marketers, Inc., 151 Valley *NVLATRON nylon stock shapes and molding compounds-
Rd., 201-746-6717 Polymer Corporation 

Greensboro, Murphy & Cota, Box 6365, 919-288-1923 *NYLAWELD nylon to nylon adhesive - Polymer (;orporation 
Winston-Salem, Murphy & Cota, 1106 Burke St., 919- *NVLOBOND connectors - Amp Inc. 

723-1001 NVLOGRIP PRODS. CO., 281 Winter, Waltham, Mass. 02154, 
Ohio Cleveland, P. Lohse & Co., 537 Richmond Rd., 216- Pres: EA. Black 

381-7788 NVLOK CO., DIV., USM Corp., 611 Industrial Aye., Paramus, 
Cleveland, Schroeder Sales Co., 2254 Euclid Ave., N.J. 07652, Tel: 201-261-9400, TWX: 201-262-2243; 

216-621-5074 Sis. Mgr: R.W. Rundle ..... FSC No. 02615 
Ore Portland, Earl & BrownCo., Inc.,2041 Southwest 58th NVLOMA TIC CORP .. 137 Nolan Ave., Morrisville, Pa.19067, Tel: 

Ave., 503-292-9145 215-295-4151; Sis. Mgr: C. Engel 
Feasterville, Par-Nell Sis., 421 Bustleton Pike, 215- * NVLON-ZIP slide fasteners-Waldes Kohinoor, Inc. 

357-7230 *NYLUII adheSive compOSItIOn tor nylon, etc. - HarDman Inc. 
Pa 
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NYL·OAK 

NYLTITE CORP. OF AMERICA, 3451 S. Clinton Ave., S. Plain
field, N.J. 07080, Tel: 201-561-1300; Sis. Mgr: 
C. Gould 

*NYPOL Y magnet wire; polyurethant-nylon - Hudson Wire Co. 
*NYSTAGMOTRAC optical stimulator - Beckman Instruments 
*NYT -CAP ceramic capacitor .. Nytronics, Inc.. 
*NYT .. CHIP ,ceramic capacitor ,- Nytronics, Inc. 
*NYTRAN miniature transformer ,- Nytro,nics, Inc. 
*NYTRIM variable resistor ",'Nytronics, Inc. 
NYTRON, INC., 795 San Antonio Rd., Palo Alto,Calif. 94303, Tel: 

415-327-0490, TWX, 910-373-1187; Sis. Mgr: L.E. 
Watson ••••• FSC No. 24192 

• NYTRONICS, INC., Cuslom Components Group, Third Ave., Alpha, 
N. J. 08866, Tel: 201·454-1143 TWX: 510'235·2918; Exec. 
Vice Pres: L. J. Valle ........ FSC No. 43543 ............ Pgs. 1304,2870 

Ala Huntsville, Massey Assoc., Inc., Box 3361,205-

Cal 
R<;2-0991 

Encino, Cardinal Assoc., Inc., 16024 Ventura Blvd., 
213-788-4540 

Menlo Park, Bell Elct'"s. Corp., 1070 O'Brien 
Dr., 415-323-9431 

Colo Denver, Robbins & Assoc., 700 Poplar St" 303-399-
6618 

Conn North Haven, Kitchen & Kutchen,inc.,22 Broadway, 

DC 

Fla 

III 

203-239-0212 
Washington, Mechtronics Sales, Inc., 7600 Georgia 

Ave., N.W., 202-291-6004 
St. Petersburg, Massey Assoc., Inc., Box 13577, 

813-347-6183 
Winter Park, Massey Assoc" Inc., Box 1201,305-

855-4510 
Chicago, Croydon Elctrns., Inc., 1915 N. Harlem 

Ave .• 312-237-4343 
Mass Lexington, Kitchen & Kutchen, Inc., 17 Waltham St., 

NY 
617-862-8230 

Geneva, E. Badway,1126 Loch land Rd.,315-789-2718 
New York, Sprung/Nussbaum, Inc., 254 West 31st 

St., 212-565-1820 
Ohio Cincinnati, S,A,R.G.E" Inc., 4201 Victory Pkwy., 

513-751-1313 
Okla Tulsa. Southwest Elec. Inds .• 2015-C S. Lakewood. 

Pa 

Tex 

Va 

918~835-2481 
Ambler, Humes-Quinlan Sis., Inc., 242 E. Butler 

Ave., 215-646-7250 
Dallas, Southwest Elec, Inds., 621 Meadows Bldg., 

214-363-1671 
Houston, Southwest Elec. Inds., 1405 S. Post Oak 

Rd., 713-621-3760 
Chesapeake, F B 0 Sales, 4316 Greenleaf Dr., 703-

484-3162 
EXP: NY, New York, National Atlantic Corp., 50 East 42nd 

St., 212-697-2584 

• NYTRONICS, INC., Slandard Components Group, 550 Springfield 
Ave., Berkeley Hgts., N. J. 07922, Tel: 201 ·464-9300, TWX: 
710-984-7977; Group Vice Pres: R. D. Hallock ........ FSC No. 72259 

• NYTRONICS, INC., Capacilor Oiv., Orange St., Darlington, S. C. 
29532, Tel: 803· 393·5421, TWX: 710·995-4589; Sis. Mgr: 
M. J. Davis .................................................................... Pgs. 685·687 

Ariz Phoenix, Howe & Howe Sis., Inc., 4109 North 18th 

Cal 
St., 602-264-7971 

Belmont, Nor Cal Sis. Assoc., Box 129, 408-739-
4465 

Woodland Hills, Interstate Mktg. Assoc., 22030Ven
tura Blvd., 213-883-7606 

Colo Denver, Electronic Comp; Sis., Inc., 4783 S. Quebec 
St., 303-771-6200. 

Conn N. Haven, Compo Rep. Assoc., Inc" 14 Bowling Green 

Fla 

III 

Ind 

Dr., 203-239-9762 
N_ Palm Beach, Markey 515. Corp., 321 Northlake 

Blvd., 305-852-5259 
Chicago, Balhorn & Welch, Inc., 1925 N. Harlem 

Ave., 312-889-5011 
Ft. Wayne, Croydon Elctrns., Inc., Box 2624, Sta. 

0, 219-422-7617 
Kans Wichita, Thunderbird Tech. Sis. & Services, Inc., 

La 

Md 

7707 E. OSie, 316-684-3941 
Metairie, J.F. McKinney Sis, Co., 2012 Condon Ave., 

504-887-1723 
Timonium, Barnhill & Assoc./lne., 1931 Greensprin 

Dr., 301-252-5610 . 
Mass Needham, Compo Rep. Assoc., Inc., 1116 Great Plain 

Ave., 617-444-2484 
Mich Southfield, G & H Sis. Co., 24001 Southfield Rd., 

Minn 

Miss 

NJ 

NY 

Ohio . 
Okla 

Pa 

Tex 

Utah 

Va 
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313-358-1910 
Minneapolis. Industrial Comp" Inc., 4004 West 78th 

St" 612-927-9991 
Meridian, C.R. Herron, Jr., 4394 18th Ave., 601-

482-1878 
Leonia, Kohl-Camber, 201 Crescent Ave., 201-944-

6488 
New York Kohl-Camber, 1700 York Ave., 212-

369-4222 
J Cincinnati, G & H 515., Box 37416, 513-761-6185 

Novelty, G & H Sis. Co., 13690 Fox Hill Dr., 216-
247-4446. 

Tulsa, J.F. McKinney Sis. Co.,Box3958,918-622-
1401 

Narberth, J. Bresson Assoc., 107 Forrest Ave., 215 
839-6770 

C:, .. ttai"ivuij", C.R. nt:rrulI, ..ir., Sox i521, olS-6\jB 
4188 

Bellaire, J.F. McKinney 515. Co., 5458 Edith St., 
713-665-3653 

Dallas, J.F. McKinney Sis. Co" 1303 Chemical St., 
214-631-9450 

Salt Lake City, Electronic Compo Sis., Inc.; Box 
2066,801-278-6044 

Lynchburg, Barnhill & Assoc., Inc .. Box 1104, 703-
384-2062 

------------------------1 WaSh SeaUle, L. Reeve Mktg. Assoc., 210 North 171s! St., 
206-542-5889 

FOR: Can, Montreal, Que., Can-AM Eletrns. Co., 5775 
Ferrier St., 514-735-4193 

• NYTRONICS, INC.,Eleclro'Mec Inslr. Corp., 183 Commercial St., 
Watertown, Conn. 06795, Tel: 203· 274-5431, Sis. Mgt: S. Lieber 
.. ...... FSC No. 97235 ........................................... Pgs. 2484, 2485 

Ala HuntSVille, Component Sales Corp., Box 899, 205-
539-6973 

Ariz Phoenix, Robbins & Assoc., 2652 North 19th Ave., 
602-254-0836 

Cal N. Hollywood, Crown Elctrns., Box 4741, 213-877-

Colo 

Conn 

Fla 

III 
Iowa 

Minn 

NY 

NC 

Ohio 

Okla 

Pa 

Tex 

Wash 

FOR: 

3550 
Palo Alto, Nor-Cal Assoc" 999 Commercial St., 

415-328-6616 
Denver, Robbins& Assoc., 700 Poplar St.,303-399-

6618 
Waterbury, Astro-Tek Assoc., Diane T err .,203-753-

4129 
Orlando, Component Sis. Corp., Box 14523,305-277-

1510 
St. Petersburg, Component Sis. Corp., Box 9545, 

813-360-7460 
Grayslake, R. Klipp Assocs" Box 226,312-223-4837 
Council Bluffs, W.E. Pfeiffer, Sr., 615 Stutsman St., 

712-322-8280 
St. Paul, Carl-M Co., 1926 WelleSley Ave., 612-699-

8004 
Liverpool, RJC Assoc., 2190akridge T err .,315-457-

3220 
New York, Sprung/Nussbaum, Inc., 254 West 31st 

St., 212-565-1820 
Raleigh, Component Sis. Corp.,. Box 6401, 919-832-

1897 
Cincinnati, J.O. Olsen Co.,5539Stokeswood Ct.,513-

922-2176 
Cleveland, J.O. Olsen Co" 16201 Shaker Blvd., 216-

752-5444 
Tulsa, Southwest Elec. Inds., 2015-C S. Lakewood, 

918-835-2481 
Paoli, Representation, Inc" Box 300, 215-692-5770 
Pittsburgh, J.O. Olsen Co., 104 Elatan Dr .,412-279-

2550 
Dallas, Southwest Elec. Inds., 621 Meadows Bldg" 

214-363-1671 
Houston, Southwest Elec. Inds., 1405 S. Post Oak Rd., 

713-621-3760 
Bellevue, Willis 515. Co., 2805124th PI., N.E" 206-

885-4903 , 
Can, Trenton, Ont" Nytronics of Canada, Ltd., 68 

Wall St., 613-392-6544 

• NYTRONICS, INC., Essex Elclrns, Div., 550 Springfield Ave., 
Berkeley Hgts., N. J. 07922, Tel: 201 ·484-9300, TWX: 710-
984-7977; Gen. Sis. Mgt: P. W. Shalusky ........ FSC No. 72259 
........................................................................... ., ........... Pgs. 684, 741 

Ala HuntSVille, Massey Assoc., Inc., Box 3361, 205-
852-0991 

Ariz Phoenix, Santa Monica Bell Elec., 3408 W. Rosewood 

Cal 
Ave., 602-942-5417 

Gardena, Santa Monica Bell Elec., 306 E. Alondra 
Blvd., 213-321-5802 

Menlo Park, Bell Elctrns. Corp., 1070 O'Brien Dr., 
415-323-9431 

San Diego, Bell Elctrns.,8072 Engineer Rd., 714-278-
4350 

Colo Denver, Robbins & Assoc., 700 Poplar St., 303-399-

DC 

Fla 

III 

Ind 

6618 
Washington, Mechtronics Sales, Inc., 7600 Georgia 

Ave" N.W., 202-291-6004 
St. Petersburg, Massey Assoc" Inc., Box 13577,813-

347-6183 
Winter Park, Massey Assoc.,lne., Box 1201, 305-

855-4510 
Chicago, Balhorn & Welch, Inc., 1925 N. Harlem 

Ave., 312-889-5011 
Chicago, Croydon Elctrns., Inc., 1915 N. Harlem 

Ave., 312-237-4343 
Ft. Wayne, Croydon Elctrns" Inc., Box 2624, Sta. 

0, 219-422-7617 
Iowa Cedar Rapids, Balhorn & Welch, Inc., Box 1521, 

Ky 
Mass 
Mich 

319-363-9970 
Louisville, G & H Sis., Box 18178,502-239-1162 
Bedford, F.R. Lesser, 20 Haydon La., 617-275-755l! 
Birmingham, H.C. Heym Assoc., 1688 Buckingham 

Rd., 313-644-9166 
Minn Minneapolis, M. Foster Co., Inc., 228 S. Cedar Lake 

Mo 

NY 

Rd., 612-374-2612 
St. Louis, Thunderbird Tech. 515. & SerVices, Inc., 

Box 6156, 314-838-6688 
New York, Sprung/Nussbaum, Inc., 254 West 31st 

St., 212-565-1820 
Rochester, Telesco Assoc., Inc., 3254 Winton Rd., 

5., 716-275-9200 
Vestal, Telesco Assoc., Inc., 609 Harvard St' l 607-

729-6339 
Ohio BreckSVille, A. Nace Co., Inc., Box 156, 216-526-

4323 
CinCinnati, G & H Sis., Box 37416, 513-761-6185 
Dayton, A. Nace Co •• Inc., Box q3,. Forest Pk o 

Brch., 513-277-8215 
Galion, A. Nace Co., Inc., Rte. 3,419-468-7641 

Okla Tulsa, Southwest Elec. Inds., 2015-C S. Lakewood, 

Pa 

rex 

918-835-2481 
Ambler, Humes-Quinlan Sis., Inc., 242 E. Butler 

Ave., 215-646-7250 
Pittsburg, A. Nace Co., Inc., 1725 Washington Rd., 

412-561-3544 
Dallas, Southwest Elec. Inds., 621 Meadows Bldg., 

214-363-1671 

• Trade Name-See Mfr. Listiqg 

MANUFACTURERS' SALES OFFICES • TRADE NAMES ••• 

Houston, Southwest Elec.lnds., 1405 S. Post Oak 
Rd., 713-621-3760 

Wash Bellevue, Bell Farwest Elec., 12410 Southeast 32nd 
St.i 206-747-1515 

EXP: NY, New York, National AtlantiC Corp., 50 East 42nd 
St" 212-697-2584 

FOR: Ca'n, Trenton, Ont., ,NytroDics of Canada, Ltd., 68 
Wall St., 613-392-6544 

• NYTRONICS OF CANADA, LTD., 68 Wall St., Trenlon, Onl., Can., 
Tel: 613·392·6544; Gen'l. Mgl: R. A. Cohn ................. Pg. 1165 

NJ Berkeley,Hgts., Nytronics, Inc., Essex 'Elctrns. 
Div., 550 Springfield Ave., 201-464-9300 

• NYTRONICS, INC., Precision Resistor OiY., Induslriar Ave., Kutz· 
town, Pa. 19530, Tel: 215·683-7307; Gen'l Mgt: W. H. Bowman 
........ FSC No. 98141 ............................................ Pgs. 2410, 2411 

Ala Huntsville, Massey Assoc" Inc., Box 3361, 205-852-

Cal 
0991 

Menlo Park, Bell Eletrns. Corp., 1070 O'Brien Dr., 
415-323-9431 

N. Hollywood, Crown Elctrns., Box 4741, 213-877-
3550 

Colo Denver, Robbins & Assoc., 700 Poplar St., 303-399-

DC 

Fla 

III 

Ind 

6618 
Washington, Mechtronics Sales, Inc., 7600 Georgia 

Ave., N.W., 202-291-6004 
St. Petersburg, Massey ·Assoc., Inc.j' Box 13577, 

813-347-6183 
Winter Park, Massey Assoc., Inc., Box 12Q1, 305-

855-4510 
Chicago, Croydon Elctrns.,lnc., 1915N.Harlem Ave., 

312-237-4343 
Ft. Wayne, Croydon Elctrns" Inc' J Box 2624, Sta. D, 

219-422-7617 
Iowa Cedar Rapids, Balhorn & Welch, Inc., Box 1521, 

319-363-9970 
Kans Merriam, Mid America Mktg., 10019 West 55th St., 

913-432-8678 
Mass Bedford, F .R. Lesser, 20 Haydon La., 617-275-7558 
Mich Birmingham, H.C. Heym Assoc., 1688 Buckingham 

Rd., 313-644-9166 
Minn Minneapolis, M. Foster Co., Inc., 228 S. Cedar Lake 

NY 
Rd., 612-374-2612 

New York, Sprung/Nussbaum, Inc., 254 West 31st St" 
212-565-1820 

Rochester, Telesco Assoc~, Inc., 3254 Winton Rd' l 

5" 716-275-9200 
Vestal, Telesco Assoc., Inc., 609 Harvard St' l 607-

729-6339 
Ohio CinCinnati, S.A.R.G.E., Inc./ 4201 Victory Pkwy., 

513-751-1313 
Okla Tulsa, Southwest Elee. Inds., 2015-C S. Lakewood, 

Pa 

Tex 

918-835-2481 
Media, W. Reeves Assoc.,lnc~, 29P N. Providence 

Rd., 215-566-6709 
Dallas, Southwest Elec. 'Inds., 621 Meadows Bldg., 

214-363-1671 
Houston, Southwest Elec. Inds., 1405 S. Post Oak Rd., 

713-621-3760 
Wash Bellevue, Bell Farwest Elec., 12410 Southeast 32nd 

St., 206-747-1515 
EXP: NY, New York, National Atlantic Corp., 50 East 42nd 

St., 212-697-2584 
FOR; Can, Trenton, Ont.~ Nytronics of Canada, Ltd., 68 

Wall St., 613-392-6544 
*NYZIN battery - Yardney Electric Corp. 
*-,j·PF"transistors - Motorola Semiconductor 
0& 5 RESEARCH, INC., 1912 Bannard St., Riverton, N.J. 08077, 

Tel: 609-829-2800, TWX: 609-829-2836; Pres: E.R. 
Sanders ..... FSC No. 04716 

OECO CORP., 712 S.E. Hawthorne Blvd., Portland, Ore. 97214, 
Tel: 503-232-0161, TWX: 910-464-6146; Sis. Mgr: 
K. Hubbard ..... FSC No. 95266 

* OPK tape preparation unit- Excellon Inds. 
• OAK MFG. CO., Div. Oak Electro/Netics Corp., Dept. EL, Crystal 

Lake Ave., Crystal Lake, III. 60014, Tel: 815·459·5000, TWX: 
910·634-3353; Sis. Mgl: P. M. Hassell ........ FSC No. 76854 ....... . 
..................................................................................... Pgs. 2764-2767 

Ariz Phoenix, Shefler-Kahn Co., 2017 North 7th St., 

Cal 
602-258-7893 

Anaheim, Marco, Box 4011, (714) KE 5-6037 
Los Altos, Oak Electro/Netics Corp., 960 N. San 

Antonio Rd., 415-941-1237 
Northridge, P. Dooley Ca., 18826 Devonshire St., 

213-360-2231 
Colo Denver, I.W. Strong & Assocs., 635 CanosaCt.,303-

Fla 

La 

Md 

Mass 

Mich 

Minn 

NJ 

NY 

292-6900 
Ft. Lauderdale, D. Green, 1040 Bayview Dr., 305-

563-2681 
Metairie. J.F. McKinnev 51,. Co .. 2012 Condon Ave .. 

504-887-1723 
Baltimore, J.W. Sheffer, 4609 Old Frederick Rd., 

(30D CE 3-0606 
Silver Spring, Oak Mfg. Co., 1110 Fidler La., 301-

585-3141 
LeXington, R. Purinton, Inc' l 11 Muzzey St., 617-

862-8300 . 
Stevensville, C. Desmet, 5830 Red Arrow HWY' I 

616-925-5112 
MinneapoliS, L.F. Murphy & Assocs., IncO/ 730 

Gh!c~~~ Ave., t12-333 4511 
Clifton, Oak Mfg. Co., Box' 514, 201-473-0381 
Haddonfield, Gray-Williams Assocs" 8 E.Mt Vernon 

Ave" 609-429-5300 
Mountainside. H.G. Richter. Inc .. 608 Sherwood 

Pkwy" (20D AD 3-4615 
Fayelteville, H.G. Richter, Inc., Box 251,315-637-

6713 
New York, H.G. Richter, Inc., (212) WO 2-5820 
Rochester, E.J. Schomburg COot 3100 Monroe Ave., 

(716) LU 6~0725 

eem/1969 



OAK·OMT ..• includine Federal Supply Codes (FSC) where available 

----~----~-----------------tl-----------------------------I-----------------------------Ohio Cincinnati, L. Grabinger, 8613 Winton Rd.,513-521- Pa Philadelphia, S.K. Macdonald, Inc" 1531 Spruce St., OMEGA LABS.,INC.,Haverhili St., Rowley, Mass. 01969, Tel: 611-
5689 KI 5-1205 948-1151; Sis. Mgr: H.B. Ribbel ..... FSC 15305 

Cleveland, B. Jones, 3540 Ridge Rd., 216-631-3240 • Pittsburgh, S.K, Macdonald, Inc., 1805 McKnight • OMEGACLAD insulated wire - Omega Engrg., Inc. 
Okla Tulsa, J.F. McKinney Sis. Co., Box 3958, 918-622- Rd.,412-366-2643 • OMEGALOK compression fitting-Omega Engrg., Inc. 

2961 Tenn Memphis, Cartwright & Bean, Box 4160, Crosstown • OMNI-G shock indicators-Impact-O-Graph Corp. 
Tenn Chattanooga, H.R. Miles Association, Box 172,615- Sta.,901-276-4442 *OMNI-GLOW pilot lights - Industrial Devices, Inc. 

265-3862 T ex Dallas, J.E. Smith Co., 1353 Chemical St., (214) * OMNI READER 2 in 1 light distributor - Electro Fiberoptics 
Nashville, H.R. Miles Association, 2500 - B Frank- ME 1-1121 

lin Rd .. 215-291-8188 Wash Seattie, R.K. SQuibb, Inc., 655 N.E. Northlake PI., 
Tex Bellaire. J.F. McKinney Sales Co., Box 1026, 113- (206) ME 2-2450 

665-3653 *OH MIT RAN transformers - Ohmite Mfg., Co. 
Dallas, J.F. McKinney Sis. Co., 1303 Chemical St., 'OHMIT ROL power controls - Ohmite Manufacturing Co. 

214-631-9450 *OHMSPUN LOADS resistance load - States Co. 
Wash Seattle, Oak Mfg. Co., 3827 Stoneway, N" 206-634- OHMWEVE CO., INC,,43DarcySt.,W.Hartford,Conn. 06110, Tel: 

1200 203-232-1104; Sis. Mgr: B.G. Olsson ..... FSC02922 
EXP, III. Crvstal Lake, Oak Electro/NeticsCorp.,815- • OHR·TRONICS, INC., SUb. Mohawk Data Sciences Corp., Box 630, 

459-5000 
St. Louis, J.p. Carlson, 2316 Putter La., (314) 

CH 1-4351 
OAKITE PRODS., INC., 50 Valley Rd.,Berkeley Hgts., N.J. 07922, 

Tel: 201-464-6900; Sis. Mgr: F. McNally 
*OAKOMETER solution testing instrument - Oakite Products 
OAKTRON INOS., INC., Monroe, Wisc. 53566, Tel: 608-325-2121; 

Sis. Mgr: C.E. Matthews 
OAL ASSOCS., INC., 155 Sullivan La., Westbury, N.Y .11590, Tel: 

516-142-0218; Sis. Mgr: O. Lohkemper 

Herkimer, N. Y. 13350, Tel: 315·866·6800 .................... Pg. 792 
Cal Los Angeles, Mohawk Data Sciences Corp" 6252 

Fla 

Ga 

III 

Telegraph Rd" 213-685-5165 
San Francisco, Mohawk Data Sciences Corp., 139 

Mitchell Ave .. 415-761-0750 
Winter Park, Mohawk Data Sciences Corp" 2429 

Whitehall Cir" 305-423-3591 
Atlanta, Mohawk Data Sciences Corp., 2964 Peach

tree Rd., N.W" 404-261-8036 
Des Plaines. Mohawk Data Sciences Corp" 2200 E. 

Devon, 312-298-4141 
- - - - - - - -Advertisement- - - - - - - Md Baltimore, Mohawk Data Sciences Corp., 305 W. 
Infra-red tunnel ovens, laboratory and produc- Chesapeake Ave .• 301-821-6400 
lion batch. Radiant heat panels. Modular sec- Mass Waltham, Mohawk Data Sciences Corp., 440 Totten 
lions for conveyor applications. Special electric Pond Rd., 617-891-4430 
heater elements such as pure fused Quartz/ Minn Minneapolis, Mohawk Data Sciences Corp., 7801 
metal with wide temperature range & wave Bloomington Ave., 612-861-1669 
lengths. Ohio Parma Hgts., Mohawk Data Sciences Corp., 6500 
- - - - - - - - - - - - - - - - - - - - - Pear Rd., 216-888-5545 

* OBSERVER cctv cameras-Blonder- Tongue Labs., Inc. Pa Ft. Washington, Mohawk Data Sciences Corp., 520 
• OCTATRON voltage tuneable oscillator - Alpha h,ds., Inc. Pennsylvania Ave .. 215-643-2727 
*OCULAR REFLECTOSCOPE eye measuring device - Automation Tex Houston, Mohawk Data SCiences Corp., 3810 West-

Industries Inc. heimer Rd .. 113-621-3122 
*OFFSCAT offset parabocic reflectors - R.F. Systems Inc. 'OIL-FOIL felt oil seals - GAF Corporation 
*OFOTRON amatuer camera - Traid Corp. *OILOSTATIC oil pressure pipe type cable transmission sys.-
OGALLALA ELCTRNS, MFG., INC" Sub. Arnold Engrg. Co., Box Okonite Co. 

59, Ogallala, Neb. 69153, Tel: 308-284"4093, TWX: *OKAY leather packings, belts - Houghton & Co. 
910-620-0322; Sis. Mgr: F.M. Kinney OKAYA ELEC.INDS. CO., LTD., 3-8-1 Chome, Shibuya, Shibuya-

OGDEN TECHNOLOGY LABS., INC., 573 Monterey Pass Rd., ku, Tokyo, Japan 
Monterey Pk" Calif., Tel: 213-289-4425, TWX: 213- OKI ELEC. INDUSTRY CO" LTD., No. 10 Shiba Kotohira Cho, 
288-3123; Sis. Mgr: J.P. Seider Minato-Ku, Tokyo, Japan 

OGDEN TECHNOLOGY LABS., INC., 100 Smith St., Farmingdale, • OKI ELCTRNS. OF AMERICA, INC., 500/506 Southeast 24th St., 
N.Y. 11736, Tel: 516-694-8616; Sis. Mgr: A. Davis Fl. Lauderdale, Fla. 33316, Tel: 305·523-7202, TWX: 510·955· 

O'HARA METAL PRODS. CO., 540 Brannan St., San Francisco, 9837; Pres: G. A. S. Roberts .............................. Pgs. 2301, 2914 
Calif., Tel: 415-989-5390; Sis. Mgr: C.V. O'Hara Cal Hollywood, 3 DBM, Inc., 7424 Greenbush, 213-

OHIO CARBON CO., 12508 Berea Rd., Cleveland, Ohi044111, Tel: 875-0876 
(216) CL 2-6100; Sis. Mgr: D.I.Stoffel ..... FSC 16868 Md BeltSVille, C.E. Snow Co., 10442 Baltimore Ave., 

• OHIO SEMITRONICS, INC., 1205 Chesapeake Ave., Columbus, 301-345-2211 
Ohio 43212, Tel: 614·486·9561; Sis. Mgr: A. G. Smith ....... .FSC Pa Ambler, C.E. Snow Co., 258 N. Main St., (215) MI 
No. 12066 .............................................................. Pgs. 1047, 2~44 6-9451 

Ala Huntsville, M.D. Anderson, Box 1466, 205-536- FOR: Can, Dorval, Que., Technitron, Inc., 769 Lajoie 
8484 Ave., 514-631-6859 

Ariz Tempe, Windsor [Jynamics, Inc., JJUU S. Mill Ave., _ - - - - - - -Advertisement- - - - - - - -
602-967-3222 OKI mm-wave klystrons and related prod-

Cal Sherman Oaks, Windsor Dynamics, Inc., Box 5500, ucts are now in use throughout the world, 
213-789-2421 having earned an enviable reputation tor ex-

Conn Meriden, Abbott-Allison Co., Box 461,203-237-9232 cellence of product, rapid delivery, moderate 
Fla Clearwater, Brennan Assocs., Inc., Box 5006,813- cost, and, above all, a sound warranty policy. 

446-5006 OKI products are used by the U.S. Army, U.S. 
III Lombard, Quadtron, Box 306, 312-627-6800 Navy, U.S. Air Force, NASA, National Bureau 
Minn Minneapolis, Furber Sis. Co., 5237 Third Ave., 5./ of Standards, and almosteveryindustrial/edu-

612-825-1491 calional and research organization active in 
Mo St. Louis, R,D.SebrightCo., 7l20W. Florissant,314- the mm-wave field. 

261-0055 - - - - - - - - - - - - - - - - - - - - -
Ohio Cleveland, Control Design Assoc., 1333 Fair Oaks, OKLAHOMA AEROTRONICS, INC., 632 Pennsylvania Ave., Harts-

216-439-2299 horne, Okla. 14547, Tel: 918-297-2566; Sis. Mgr: 
OHIO STEEL TUBE DIV., Copperweld Steel Co" Shelby, Ohio C. Oberst ..... FSC No. 22881 

44875, Tel: 419-347-2424, TWX: 810-490-2480; Sis. *OKOC LAD aluminum sheathed wiring systems - Okonite Co. 
Mgr: J,E, Horner *OKOCORD portable cords and flexible cables - Okonite Co. 

OHMART CORP., 4241 Allendorf Dr., Cincinnati, Ohi045209, Tel: *OKOFLEX instrument control tubing - Okonite Co. 
513-212-0131; Sis. Mgr: S. Rowe *OKOGUARD high-voltage cable - Okonite Co . 

• OHMITE MFG. CO., 3635 Howard St, Skokie, III. 60076, Tel: *OKOLATEX latex insulation - Okonite Co. 
312·675-2600, TWX: 910·223-11805; Sis. M,r: F. Maiale ........ *OKOLENE insulated wire - Okonite Co. 
FSC No. 44655 ................................ Pgs. 2300, 2409, 2486, 2871 *OKOLITE 90 oil.base insulated cable - Okonite Co. 

Ariz Phoenix, Shefler-Kahn Co., Box 1587, (602) AL 8'- *OKOMETAL fatigue-resistant alloyed lead sheaths - Okonite Co. 
7893 *OKONEX high-voltage butyl rubber insulated cable - Okonite Co. 

Cal Hollywood, Ohmite Mfg. Co., 6115 Selma Ave., 213- OKONITE CO" Wire & Cable Div.,220 Passaic St., Passaic, 
466-3434 N.J. 01055, Tel: 201-777-0400; Sis. Mgr: D.S. List 

Palo Alto, Ohmite Mfg. Co., 201 Town & Country *OKOPRENE cable and wire protective coverings - Okonite Co. 
Village, (415) DA 1-6953 *OKOSEAL chemical resistant cables & wires - Okonite Co. 

Colo Denver, McLoud & Raymond Co., Box 22044, (303) *OKOSHEATH covering for lead sheathed cables - Okonite Co. 
SK 6-1589 *OKOTEL multiconductor telephone cable - Okonite Co. 

DC Washington, S.K. Macdonald, Inc., 3308 14th St., *OKOTHERM high temperature cable - Okonite Co. 
N.W.,202-265-3938 OLEKIRON CORP., P.O. Box 248, Dudley, Mass. 01570, Tel: 617-

Fla Lutz, S.K. Wallace Assocs., Inc., Box 67, 813-949- 943-8810; Sis. Mgr: J.Q. Neenan 
1817 OLIVETTI UNDRWOOD CORP., One Park Ave., New York, N.Y. 

III Skokie, Ohmite Mfg. Co., 3601 Howard St., OW 10016, Tel: (212) OR 9-3400; Sis, Mgr: J.J. Reilly 
OR 5-2600· OLYMPIC INSTRS., INC., Vashon, Wash. 98010, Tel: 206-463-

Md Baltimore, S.K. Macdonald, Inc., 5500 Harford Rd., 5641; Pres: CA. Crecelius .... FSC 88517 
301-254-3380 - - - - - - - -Advertisement- - - - - - - -

Mass Burlington, Ohmite Mfg. Co., 99 Cambridge St., . Wire Length Meters (Weights & Measures 
617-272-6060 'Approved) to accurately measure lengths of 

Mich Birmingham, Ohmite Mfg. Co., 725 S. Adams St., 1/64' to l' diameter wire & flexible cable in 
313-642-6040 feet to 9,999 feet and repeat. Reels,collapsible 

Minn Minneapolis, F .B. Hill Co., 6110 Excelsior Blvd., and rigid. Bench and floor mounts for all 
612-929-6721 Olympic Equipment. Regional warehouse 

Mo Kan~~~6f~~' 1:\ts't:6 Roes & Co., 2601 Cherry St., I :to~ks~ _ _ _______________ _ 

Palisades Park, Ohmite Mfg. Co., Box 148, (2011 OLYMPUS CORP. OF AMERICA, Two Nevada Dr., New Hyde Pk., 
WI 7-1777 'N.Y., Tel: 516-488-3880; Sis. Mgr: G.E. Schlueter 

NJ 

NY Rochester, Ohmite Mfg. Co., 3700 East Ave., (716) *0 MAG, MULTISCOPE magnifiers, microscopes - Heitz, Karl 
(716) DU 1-1890 *OMEGA replacement styli - Ercooa Corp. 

Ohio Cleveland, Ohmite Mfg. Co., 25000 Euclid Ave.,216- OMEGA ENGRG., INC., P.O. Box 4041, Stamford, Conn. 06901, 
261-6000 Tel: 203-322-1666; Sis. Mgr:6 .R. Grodberg; FSC 2990 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MAST£R 

• OMNI SPECTRA, INC., 24600 Hallwood Ct., Farmington, Mich. 
48024, Tel: 313·255-1400, TWX: 810·242·1463; Sis. Mgr: 
V. J. McHenry ...................................................................... Pg. 1690 

Ala Huntsville, Gentry Assocs., Inc., 2109 W. Clinton 
Ave" 205-534-9771 

Ariz Scottsdale, Carter Assocs" Inc., Box 99, 602-941-

Cal 
" 

4355 
Encino, C,W. Swift &Assocs.,Box316,213-989-1133 
Los Altos, Walter Assocs., Inc., Box AN, 415-941-

3141 
Colo Denver, Hyde Elctrns. Co" 888 S. Lipan St., 303-

Fla 

Ga 

III 

936-3456 
Orlando, Gentry Assocs., Inc" 550 N. Bumby Ave., 

305-841-7740 
Atlanta, Gentry Assocs., Inc., Box, 13513, Sta. K, 

404-814-4661 
Oak Park, H.G. Pretat, Inc., 6905W. North Ave., 312-

453-3380 
Kans Wichita, Simpson Enterprises, Box 18066, Southeast sta., 316-943-0502 
Md Randallstown, eLM Sis. Co., 3618 Briarstone Rd., 

301-922-2092 
Mass Brighton, Connaughton & Co., 18 Bothwell Rd., 617-

182-2244 
Minn Minneapolis, Scott Elctrn. Sis., 5209 West 60th St., 

Mo 

NJ 

NY 

NC 

Pa 

Tex 
Wash 
EXP: 

612-929-2985 
Kirkwood, Simpson Enterprises, Box 3873, 314-965-

1115 
Morristown, Graydon-Sherman, Inc., 230 Madison 

Ave., 201-538-9246 
Fayetteville, Graydon-Sherman, Inc" DaVis Bldg., 

315-637-9861 
Great Neck, Graydon-Sherman, Inc., 516-487-9696 
Burlington, Gentry Assocs., Inc., 116 E. O'Neal 

Ave, 919-227-2581 
Reynoldsburg, Clifford Elctrn. Sis., 1441 Hootman 

Dr., 614-861-5030 
Toledo, Clifford Elctrns. Sis., 5152Cherrington Rd., 

419-882-4000 
Havertown, Massey Assocs., Inc., 1325 W. Chester 

Pike, (215) SU 9-2320 
Dallas, R,W. Mureen Co., Box 28082, 214-369-7561 
Bellevue, Cane T opp Co., Inc., Box 250, 206-746-5750 
NY, New York, Ad. Auriema, Inc., 85 Broad St., 

(212) BO 9-7750 
FOR: Can, Ottawa, Ont., Whittaker Elctrns., Ltd., 42 

Howden Ave., 613-224-1221 
Can, Roxboro, Que., Whittaker Elctrns., Ltd., Box 

216, 514-683-3621 
Can, W. Vancouver, B.C., Whittaker Elctrns., Ltd., 

1144 Millstream Rd., 604-926-3411 
Can, Weston, Ont., Whittaker Elctrns., Ltd., 1885 

Wilson Ave., 416-241-7454 
• OMNI TESTER auto. circuit test set- Teleproducts, Inc. 
*O'MNI II deposit control master - Sloan Instruments Corp. 
*OMNICLOSURE chassis kits - Techmar Corp. 
OMNICORDER miniature recorder - Thomas A. Edison 
• OMNIDAPTOR record changer-Aldshir Mfg. Co., Inc. 
*OMNIDYNE microphone - Shure Brothers Inc. 
*OMNIGRAPHIC recorders - Bausch & Lomb Inc. 
OMNIGUARD monitor miniature recorder - Thomas A. Edison 
*OMNI LOGIC ic fast logic system - LeCroy Research Sys., Corp. 
*OMNIMITE transducers - Bendix Corporatio" 
• OMNIMOD power supply-Contemporary Elctrns. 
OMNITEC, INC., Sub. Nytronics, Inc., 903 N. Second St., Phoenix, 

Ariz., Tel: 602-258-8246; Sis. Mgr: F. Scholnick 
*OMNIVAC vacuum cleaning equip. - Lear Siegler, Illc. 
*OMNY-BUS power distribution bus bar. - Methode Electronics 
*OMNY-PAC basic design system - Methode Electronics Inc. 

• OMTRONICS MFG., INC., 2406 Leavenworth St., Omaha, Neb. 
68105, Tel: 402·348·9500, TWX: 910·622·8220; Sis. Mgr: 
J. Malejka ........ FSC No. 12463 .............................. Pgs. 2413·2416 

Ariz Scottsdale, Dorton Enterprises, Inc., Box 1297,602-

Cal 
946-6213 

Pasadena, F. Huddleston Assoc., Inc., 408 S. Rose
mead Blvd., 213-681-3751 

Redwood City, Woodworth Co., Box 2165, 415-365-
0252 

Colo Denver, Gossard & Assocs., 12159 W. Dakota Dr., 

Fla 

III 

Iowa 

Md 

Mass 

Minn 

Mo 

NJ 

Ohio 

303-985-0602 
N. Miami, Mark Elctrn. Sis., Box 291, (305) WI 7-

5080 
La Grange, Bierhaus 515. Co., 633 S. La Grange Rd., 

OW FL 4-3032 
Cedar Rapids, J. Vrbik Co., 2818 A Ave., N.E., 319-

365-0461 
Towson, J,H, Elctrn. Sis. Co" Box 6844, 301-825-

4440 
Canton, New England Elctrn. Sis. Corp., 590 Wash

ington, 617-828-4835 
Minneapolis, Hasse & Assocs., Inc., 3825 York Ave., 

N,,612-588-0551 
Hazelwood, J.C. Mankus Assocs., 400 Brookes La., 

314-131-4334 
Englewood, J.H. Rudy Assocs., 409 Grand Ave., 201-

567-5880 
Cincinnati, Components, Inc., 11820 Knollsprings, 

513-825-8686 
Cleveland, Components, Inc., 7461 N. Linden La., 

(216) VI 2-2737 

3073 
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Tex --------~--------------I Ft. Worth, W.P. Fralia Co., Box 12625, (817) PE Colo Denver, O"Brien Sales AgencY, 2785 N. Speer Blvd., 
8-2394 303--417-4713 , 

EXP: Conn, Stamford, Gage Corp" 757 Main St., 203-324- Conn Farmington, Keyco Assocs., Box 357, 203-677-1771 
3123 Fla Ft. Lauderdale, Beacon Elctrn. Assoc., Inc., Box 

ON-GUARD CORP. OF AMERICA, 345 West 37 St., New York, 10212,305-564-4298 
N.Y. 10018, Tel: (212) CH 2-3310i Sis., Mgr: J. II Maitland, Beacon Elctrn. Assoc., Inc" Box 10212, 
Meyerson , 305-647-3498 

*ON THE BALL aerospace chemiacal - Merix Chemical Ga' Atlanta, Beacon Elctrn. Assoc., Inc., 2285 Peach 
* ON-TIME tv tape editing eQuip.- Electronic Engrg.Co. Calif. Tree Rd., 404-351-3654 
ONAN, Div. Studebaker Corp" 2515 University Ave., S.E., Minn- III Lake Zurich, Branum Sis. Co., Box 516,312-438-

eauolis, Minn. 55414, Tel: 612-332-1155; V.P. Sis: 2356 
W.J.Auger Mass Malden, Keyco Assocs., 551 Broadway, 617-321-

*105 microphone - Vega Electronics Corp. 2323 
1333-B epoxy potting and encapsulating - Allaco Products, Inc. Mich Bloomfield Hills, McShane, 313-646-0839 
ONEIDA ELCTRN. MFG. CO., 843 N. Cottage St., Meadville, Pa., Mo St. Louis,A.GliedtAssocs.,10869Spring Garden Dr., 

Tel: 814-337-5702; Sis. Mgr: D.L; Smith' 314-868-7445 
• OPAD ELECTRIC CO., INC., 43·12 Walker St., New York, N. Y NJ Englewood, Andrews & Andrews, Inc.,44 N.Dean St., 

10013, Tel: (212) WO 6·0380; Pres: H. L. Opad ...... FSC No. 9494C 201-569-8800 
........................................................................ , ......................... Pg. 2057 NY Huntington, Andrews & Andrews, Inc., 140 E. Main 

• OPAMP LABS., 172 S. Alta Vista Blvd., Los Angeles, Calif. 90036 St., 516-692-8686 

~~~~ .. ~.~.a..~ .. ~~.~~.s.s.~; .. ~.I.~: .. ~~~ .. ~: .. ~~~~~.~~y.:: ..... ~~~ .. ~~pg~~: SyracM~:~~~t~~~Mndrews, Inc., 336 EireBlvd., 

*OPERATIONAL FILTER electro,ic filter/generator/amplifier - NC Jamestown, Beacon Elctrn. ·Assoc., Inc., Box 503, 
Rockland Labs., Inc. 919-454-1919, 

* OPTACH shaft encoder - H H Controls Co., Inc. Ohio Dayton, McShane, 513-434-8672 
*OPTi::CON, PHOTOSYN optical i.lcremental encoders - Data Tech. " Medina, McShane, 3633 Trails End Dr.,216-725-4283 
*OPTI-CODER optical encoder - Sequential Information Systems Okla Tulsa, J,A. Green Co., Box 3209, 214-631-7450 
*OPTI-SCAN optical encoder - Sequential Information Systems Pa Paoli,T. Griffin Co., 46 Darby Rd., 215-647-1550 
OPTICAL ELCTRNS., INC., P.O. Box 11140, Tucson, Ariz. 85706, y.x Dallas. J,A. Green Co" 7118 Envoy Ct,,214-631-7450 ' 

Tel: 602-624-3605; Sis. Mgr: R. Gerdes; FSC 26287 Houston, J,A; Green Co., 3400 Montrose St., 214-
*OPTICATOR readout devices - Bowmar Instrument Corp. 631-7450 
OPTICS FOR INDUSTRY, INC., 1929 N. Buffum St., Milwaukee, EXP: Pa, Mechanicsburg, Greenray Int'l. 

Wise. lei: 4l'1-!JbZ-ibUUi Pr: K.H. t.deri r~t; :'::Ujijj FOR: Can, Weston, Ont., F. Eakin, Ltd., 9 Milvan Dr" 
OPTICS TECHNOLOGY. INC., 901 California Ave., Palo Alto, 416-741-7485 

Calif. 94304, Tel: 415-327-6600, TWX:415-492-9241; • OVENAIRE, INC., Div. W. Kidde & Co., Inc., 706 Forrest St., 
Sis. Mgr: R.J. Aplin Charlottesville, Va. 22901, Tel: 703·293-5148, TWX: 510-587· 

• OPTIMA _ See Scientific Atlanta, Inc. 5461; Sis. Mgr: H. L. Frizzell..." ... FSC No. 12020 " ........ Pg. 1112 
OPTIMATION, INC., 9421 Telfair Ave., Sun ValleY, Calif., Tel: Cal Millbrae. MelVin Sis. Co .. 113 £1 Camino Real. 

213-768-0830, TWX: 910-498-2710; Vice Pres: L. 415-697-6922 
Pulsipher • Van Nuys, R.L. Assocs., 213-780-1666 

OPTIMAX, INC., 258 N. Main St., Ambler, Pa.19002, Tel: (215) Conn Stratford, G. Rosen Co., Inc., 194 Plymouth St.,203-
MI 6-4201; Sis. Mgr: A. Rubin 375-5456 

OPTIMIZED DEVICES INC., 220 MarbleAve.,Pleasantville,N.Y., Fla Winter Park, J.J. Smith & Assoc., Inc., 935 Orange 
Tel: 914-769-6100; Sis. Mgr: C.A. Winick Ave" 305-644-4316 

OPTIMUM DESIGNS, INC., 152 West 42nd St., New York, N.Y. III Chicago, T.B. Hunter Assocs., 5653 W.lrving Park 
10036, Tel: 212-594-6390; Sis. Mgr: J.p. Minogue Rd .. 312-777-2500 ' 

* OPTISYN optical encoder - Dynamics Research Corp. Ind Ft. Wayne, G & H Sis. Co" Box 2268, 219-744-3072 
OPTO-METRIC TOOLS, INC., 304 Hudson St., New York, N.Y. Iowa Des Moines. KSW Assocs .. 383143 St., 515-279-9235 

10013, Tel: 212-675-9076; Sis. Mgr: M. Glassman Md Baltimore. C.O. Emrich. Rollinq Rd.& Wilkins Ave .. 
* OPTOLINER tv test eQuip.~ Photo Research Corp. 301-747-8348 
OPTOMECHANISMS, INC.,40 Skyline Dr., Plainview, N.Y.U80}, Mass Natick, G. Rosen Co" Inc., 563 Worcester Rd" 

Tel: (516) GE 3-8100, TWX: 510-221-1882; Sis. Mgr: 617-655-22U 
G.L. Collier Mo Kansas City, KSW Assocs., 7546 Troost Ave., 816-

*OPTOSIL fused Quartz - Amersil, Inc. 363-5651 
OPTRON CORP., 50 Fitch St., New Haven, Conn. 06515, Tel: 203- NY DeWitt, Bowser & Sapecky, 4317 E. Genesee St" 

389-5384; Sis. Mgr: B.L. Adams 315-446-5920 
OPTRONICS, INC., P.O. Box 584, Newburyport, Mass. 01950, Tel: " MelVille, Gemini Eletrns., 900 Walt Whitman Rd., 

617-465-7568; Sis. Mgr: G.L. Wade 516-271-1881 
*ORB-ION vacuum pumps - Vacuum Equipment Div. II Snyder, Bowser & Sapecky, 4541 Main St" 716-
*ORBIT cameras - Burke & James 839--4170 
ORBIT, INC., 211 Los Molinos, San Clemente, Calif. 92672, Tel: NC Greensbor L & 0 Inc Box 7243 919 292 3201 

714-492-6464; Sis. Mgr: C. Tilden Ohio Cincinnati~G & H Sis. C~., 7215 Market-PI.; 513-
ORBIT INDS., Div. Countis Inds., Box 1444, San Luis Ubispo, 761-6185 

Calif., Tel: 805-544-1770; Sis. Mgr: E.M. Countis Pa Jenkintown, ARA Elctrns., 215-887-5250 
ORBIT INSTR. CORP., 131 Eileen Way, Syosset, N.Y. 11791, Tel: Tex Dallas. Stevens Sis .. Box 14493,214-241-2574 

(516) WA 1-6310; Sis. Mgr: M.Dancik ..... FSC 11263 FOR: Can, Montreal, Que .. B. Manis Assoc .. 6600 St. 
ORBITRAN CO., INC., U487 Woodside Ave., LakeSide, Calif. Urbain St., 514-274-8271 

92040, Tel: 714-448-5075; Sis. Mgr: R.J. Price OWATONNA TOOL CO., 395.Eisenhower Dr., Owatonna, Minn. 
ORGANIC PRODS. CO., P.O. Box 428, IrVing, Tex. 75060, Tel: 55060, Tel: 507-451-5310; V.P. Mktg: J.A. Mullen-

(214) BL 4-4342; Pres: J.C. Walter master ..... FSC No. 45225 
ORIEL OPTICS CORP., 1 Market St., Stamford, Conn. 06902, Tel: OWENS-ILLINOIS, INC., Consumer & Technical Prods. Div.,P.O. 

203-325-2279; Sis. Mgr: K. Johnstone Box 1035, Toledo, Ohio 43601, Tel: 419-242-6543; * ORIGINAL telegraph key- Vibroplex Co., Inc. Vice Pres: R.F. Miller 
*OROSENE 999 GOLD Z4 kt. acid bright gold - I echnlc, Inc. OXFORD TRANSDUCER CO., Div. Oxford Electric Corp., 39U 
*OROTEMP 24 GOLD 24 kt neutral gold - TechniC, Inc. S. Michigan Ave., Chicago, III., Tel: 312-536-8100; 
ORRTRONICS, INC., P.O. Box 864, Toledo, Ohio 43601, fel: 419- Sis. Mgr: H. Sundberg 

693-0641; Sis. Mgr: J.C. Meidt *PAC converter - Pastoriza Div. Analog Devices, Inc. 
*ORTHODUI{ permendllr castings - I homas IX ~kinner, Inc. * PAC air conditioner - Airflow Co. 
*ORTHOMAT MARK II. drafting machines - Universal Drafting PCA ELCTRNS., INC., 16799 Schoenborn St., Sepulveda, Calif. 
*ORTHONAL alloy - Magnetics Inc. 91343, Tel: 213-892-0761' TWX: 910-496-1525; Sis. 
*ORTHOSIL laminations & cores - Thomas & Skinner, Inc. Mgr: B. Paris ..... FSC No. 97722 
*ORTHOTEE hybrid mixers -.Microwave Associates, Inc. PCB PIEZOTRONICS, INC., 3311 Walden Ave., Depew, N.Y., Tel: 
ORTOFON DIV., Elpa Mktg. Inds., Inc., Thorens & Atlantic Aves., 716-684-0001; Sis. Mgr: J.F. Lally 

New Hyde Park, N.Y. 1I040, Tel: 516-746c 3002; *PCB TAINERS pcb retainers - Birtcher Corp. 
Sis. Mgr: F.E. Conlon * P 203 electronic billing machine- Olivetti Underwood 

OSBORNE TRANSFORMER CORP., 3834 Mitchell Ave., DetrOit, * PCI circuit boards- Microliame, Inc. 
Mich. 48207, Tel: 313-568-0700; Pres: R.L. Osborne * PDQ programmed data Quantizer -Information Instrs., Inc • 
...... FSC No. 86008 *PDVM voltmeter - Dytro Corp. 

*OSCIDUCER pressure-to-freQuency converter - Solid State PEMCO, 942 Commercial St., Palo Arto, Calif. 94303, Tel: 415-
* OSCILLOTRON oscilloscope cameras-Coleman Engrg. Co. 321-1177, TWX: 415-492-9484; V.P. Sis: R.L.Buck-
OSHINO ELEC. LAMP WORKS, L TO., 2-5-2, Minami-Shinagawa, master 

Shinagawa-ku, Tokyo, Japan, Tel: (0) 471-8548; *PFC control device - Heinemann Electric Company 
Sis. Mgr: H. Oshino *PIDG terminals & splices -Amp Inc. 

'OSTBY & BARTON CO" p.O. Box 6267, Providence, R.I. 02904, * PL tubes & sockets - Penta Labs. 
Tel: 401-739-7310, TWX: 710-381-1584; Sis. Mgr: *PMB magnetic brake - General-Electro Mech.Corp. 
A.G. Bergmann ...... FSC No. 76918 *PMC magnetic clutch - General-Electro Mech. Corp. 

* OTC main. tools & hydraulic eQuip.-Owatonna Tool Co. *PML conde,15ers, microphones & headsets - Ercona Corp. 
OTIS RADIO & ELECTRIC CORP., 222 Ave. E, Hawarden, Iowa, * PNR control cable- Cerro Wire & Cable Co. 

Tel: 712-552-2144, TWX: 712-992-1790; Sis. Mgr: * PNRX-90 control cable-Cerro Wire & Cable Co. 
R. Otis ! .. ~ S wi~.i,~~devi~?s - fl~s~.& .... Seymo~: Inc, 

OTTO CONTROLS! 8611 Lincoln Avp;; MOl"ton. GI'"(lvei !!!. 6[1053, ··r.J..lIi~S uu.t:( IIIt:UllHII - rail vUr(.I0rdllon 

Tel: 312-966-7858; Sis. Mgr: H.J. Roeser * P.T.I. electronic thermometers- Marshaliinstrs., Inc. 
* OVALGRIP wire markers - Tyton Corp. of America *PVB potentiometric voltmeter bridge - Electro Scieotific Inds. 
• OVEN INDUSTRIES DIV., Greenray Inds., Inc., P.O. Box 229, *PVC WIRING DUCT wire!'cable harness - Electrovert, Inc. 

E. Simpson Rd., Mechanicsburg, Pa. 17055, Tel: 717 ·766·0721; *PVZ capacitors - General Electric Co. ' 
Sis. Mgr: D. M. Daley ........ FSC No. 31202 ..... : .... " .......... Pg. 1102 *PACECOM computer cables- Pace Wire & Cable Corp. 

Cal Altadena, D. Wagner Assocs., Bo~ 485, 213-681- *PACEMAKER ac motors - Allis Louis Co. 
4060 *PACER ac motors - Allis Louis Co. 

Burlingam, J.E. Striker Co., 1319 Howard Ave., P & H ELCTRNS., 426 Columbia St., Lafayette, Ind., Tel: }17-
415-342-1425 742-0361; Pres: R.L. Walgreen 

3074 * Trade Name--"See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

P.I. TAPE, 7951 North Ave., Lemon Grove, Calif. 92045 
PIC DESIGN CORP., Sub. Benrus Corp., 477 Atlantic Ave., E. 

Rockaway, N.Y. 11518, Tel: (516) LY 3-6470, TWX: 
516-225-8421; Mktg. Mgr: W. Carney 

P M & E ELCTRNS., INC., 10 Tripps La., E. PrOVidence, R.I. 
02914, Tel: 401-438-5400;5Is. Mgr: D.G. Barrett 

PMF ELCTRNS., INC., 124 E. Third St., Dayton, Ohio, Tel: 513-
224-1948; Sis. Mgr: T .J. Richardson 

• PPM, INC., 7016 Euclid Ave., Cleveland, Ohio 44103, Tel: 216· 
361-4720; Sis. Mgr: A. L. Bletcher ........ ; ...... " ................. Pg. 1455 

Ala Hunt~~~~~~~~~~~ational Scientific Instrs., Box 2901, 

Ariz Phoenix, Research Data Corp.i 6660 North 23rd St., 
602-265-4666 

Cal Pasadena, Research Data Corp., 110 S. Euclid, 213-
681-3451 

Sunnyvalel Research Data Corp., 405 S. Sunnyvale 
Ave., 408-739-2205 

Colo Denver, D.E;B'ond Assocs., 2149S. Clermont St., 303-

Fla 

III 

756-1234 
Casselberry, International Scientific Instrs;, Bo):'745, 

305-838-5607 
Chicago, Olson Engrg. & Sis. Corp" 1921 N.Harlem 

Aved 312-622-9777 
Mass Newton Centre, Daner-auchler, Inc., 684 Common-

wealth Ave., 617-969-4650 
Mich DetrOit, WKM Assocs., 1474 E. Outer Dr., 313-

NM 
892-2500 

Albuquerque, D.E. Bond Assocs., Box 11331,505-
247-3442 

Ohio Cleveland, WKM Assocs., 6741 Ridge Rd., 216-885-

Pa 

Tex 

5616 
Dayton, WKM Assocs., 5335 Far Hills Ave., 513-434-

7500 
Jenkintown, Stein Instrumentation Corp., 413 John

son St., 215-885-2370 
Pitts~9;~~~5~KM Assocs., 90 Clairton Blvd., 412-

Dallas, Dannemiller-Smith, Inc., 2720 W. Mocking
bird La" 214-357-8249 

EI Paso, D.E.Bond Assocs., Box 12293,915-532-4048 
Houston, Dannemiller-Smith, Inc., 5760 Rice Ave., 

713--668-4461 
PRD ELCTRNS., INC., Sub. of Harris-Intertype Corp., 1200 

Prospect Ave., Westbury, N.Y.1l590, Tel: 516-334-
7810, TWX: 510-222-4494; Sis; Mgr:W.J. McCracken 
..... FSC No. 17327 

PABST ENGRG. EQUIP. CO., INC., 676 Pennsylvania Ave., 
Elizabeth, N.J., Tel: 201c353-2880; Pres: R.D; 
Verkouille ..... FSC No. 07201 

PACE COMMUNICATIONS CORP., 24049 S. Frampton, Harbor 
City, Calif. 90710, Tel: 213-325-8444; Sis. Mgr: W. 
I. Thomas 

'" PACER/PACEMAKER electric motors-Ali is, Louis Co; 
PACE-TRONICS, INC., 46 Main St., Newark, N.J. 07105, Tel: 

201-643-6283 
PACE WIRE & CABLE CORP., 3590 Oceanside Rd., OceanSide, 

N.Y. 11572, Tel: 516~678-2275; Sis. Mgr: S. Stadlen 
* PACFAX compreSSion, modem -International Scanatron 5ys. 
PACIFIC ASSEMBLERS CO., INC., 4500 Campus Dr. #524, 

Newport Beach, Calif. 92660, Tel: 714-540-0030, 
TWX: 910-595-1594; Sis. Mgr: B.M. Williams 

PACIFIC ELECTRICORD CO., 747 W. Redondo Beach Blvd., 
Gardena, Calif. 90247, Tel: 213-532-6600; Sis. Mgr: 
L. Butler 

PACIFIC ELECTRO DYNAMICS, INC., 14220 Sunset Hwy., Belle
vue, Wash. 98004, Tel: 206-747-7400, TWX: 910-
443-2307; Sis. Mgr: W.E. Maesner ..... FSC 16340 

PACIFIC MEASUREMENTS, INC., 940 Industrial Ave., Palo Alto, 
Calif., Tel: 415-328-0300, TWX: 910-373-1171; Sis. 
Mgr: D. Armann ..... FSC No. 28821 

PACIFIC PHOTOMETRIC INSTRS., 3024 Ashby Ave.,Berkeley, 
Calif., Tel: 415-848-U41; Sis. Mgr: F.D. Weekes 

PACIFIC RELAYS, INC., 13915 SaticoY,Van Nuys, Calif., Tel: 
213-782-2360 ..... FSC No. 01589 

PACIFIC RESINS & CHEMICALS, INC., Plastics Div., 3142 W. 
Mill CI., Milwaukee,Wisc.53209, Tel:414-352-2510; 
Sis. Mgr: R.J •. Peters 

PACIFIC SCIENTIFIC CO., Aerospace Div., 1346 S. State Coliege 
Blvd., Anaheim, Calif. 92805, Tel: 714-774-5217; Sis. 
Mgr: R.L. Davis 

PACIFIC SCIENTIFIC CO" Furnace Div., 6280 Chalet Dr. City of 
Commerce, Calif. 90022, Tel: 213-773-2020, TWX: 
213-531-7047; Sis. Mgr: R. Allgeier 

PACIFIC SWITCH CONTROLS, INC., 14048 Burbank Blvd., Van 
Nuys, Calif. 91401, Tel: 213-873-4802, TWX: 910-
495-1766; Sis. Mgr: J. Riley 

PACIFIC TRANSDUCER CORP., 2301 Federal, Los Angeles, Calif. 
90064, Tel: 213-478-1134; Pres: G,A. Argabrite ..... 
FSC No, 96739 

PACIFIC UNIVERSAL PRODS. CORP., 168 Vista Ave., Pasadena, 
Calif. 91107, Tel:(213) MU 1-7646; Pres: C.Chopnick 

PACKAGED RESINS CO., 130 Wood Rd., Braintree, Mass. 02184, 
Tel: 617-843-7845; Sis. Mgr: A.P. Alexander 

• PACKAID vinyl coating - Seal-Peel, Inc. 
PACKARD BELL ELCTRNS., Closed Circuit TV Prods., Lawrence 

& Arnold Drs., Newbury Pk., Calif. 91320, Tel:805-
410-'6biii, TWX: iSu5-49ii-"j 13':1; ~IS. Mgr: J.p. ~ack 

PACKARD-BELL ELCTRNS., Space & Sys. Div" Lawrence & 
Arnold Dr., Newbury Pk., Calif. 91320, Tel: 805-
498-3621, TWX: 910-336-1263; Sis. Mgr: p. Stack 
...... FSC No. 45413 

PACKARD INSTR. CO.,INC.,2200Warrenvilie Rd., Downer Grove, 
III., Tel: 312-969-6000; Sis. Mgr: V,A. Mattison,Jr. 

• PADICINC. - See Colburn 'Insttuments Inc. 
*R PAGE ALARM II mobile decoder - Research 'Electronics 

eeml1969 



· •• including Federal Supply Codas (FSC) where available 

*PAGE/ALL comm. system - Action! Systems Co. 
.PAGE/ALlintegrated communication sys. - Conn. Consol.lnds. 
*PAGEMASTER paging sys. - Bogen Communications Div. 
PAINTON & CO., LTD., Bembridge Dr .,Kingsthorpe, Northampton, 

England, Tel: Northampton 34251, 515. Mgr: M. Dow 
PAINTON, INC., 109 Wheeler Ave., PleasantVille, N.Y. 10570, 

Tel: 914-769-1103; 515. Mgr: H.M. Layton 
• PAINTSTIK markers· Markal Co. 
PAISLEY,Standard Brands Chemicallnds., Inc., 1153 Bloomfield 

Ave., Clifton, N.J. 07012, Tel: (201) PR 3-2500; 
515. Mgr: A.J. Miner ..... FSC No. 09625 

PAKTRON OIV., Illinois Tool Works, Inc., 1321 Leslie Ave., 
Alexandria, Va. 22301, Tel: 703-548-4400, TWX: 
703-931-4207; 515. Mgr: P.A. Roth 

*PALCO brazing alloys - Western Gold & Platinum Co. 
* PALINEY elec. contact alloys- Ney, J.M. Co. 
PALL CORP., 30 Sea Cliff Ave., Glen Cove, N.Y. 11542, Tel: 

516-671-4QOO, TWX: 510-223-0606; V.p. Mktg. Dir: 
N. Nickolous ..... FSC No. 06816 

PALL TRINITY MICRO CORP., Rte, 281, Cortland, N.Y. 13045, 
lei: (607) SK 6-7535, TWX: 607-371-1266; V.P. 
515: N. Nickolaus ...... FSC No. 17238 

*pALLABAR neutral brilliant palladium - Technic, Inc. 
PALMER ELCTRNS" I NC.,156 BelmontAve., Gartield, N.J.07026, 

Pres: V. Palmeri 
*PALOMAR accelerometer - United Control corp. 
*PALOH.O brazing alloys - Western bold & Platinum l,;ompany 
*PAMCO amplifiers & intercom systems - Baraplegics Mfg. 

• PAMOTOR INC., 770 Airport Blvd., Burlingame, Calif. 94010, 
Tel: 415·347·1203, TWX: 910·374-2353, Sis. Mgr: D. Linz!! 
...................................................................................... Pgs. 1254-1258 

Ariz Phoenix, T award Engrg, Assoc., Box 15268, Ar.cadia 

Cal 

Fla 

Ga 

III 

Ind 

La 

Sta., 602-955-3193 
Los Angeles, C.L. Repp Co., 12121 Wilshire Blvd., 

213-477-4475 
San Francisco, W.J. Purdy Co., 312 Seventh St., 

415-863-3300 
N. Miami Beach, Cartwright & Bean, 20100 Northeast 

25th Ct., 305-954-2962 
Orlando, Cartwright & Bean, 609 E. Colonial Dr., 

305-425-8284 
Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., 

N.W., 404-237-2273 
Hinsdale. Hill-Gray Assocs .• Inc .. 2 Salt Creek La., 

312-325-4810 
Indianapolis, Thomas & Sukup, 2060 East 54th St., 

317-251-4574 
Metairie, Cartwright & Bean, 1812 Bullard Ave., 

504-887-0482 
Mass Chesnut Hill, P.R. Sturgeon Co" Inc., 1330 Boylston 

St., 617-734-7710 
Mich Detroit, R.C. Merchant & Co., Inc., 18411 W. Mc-

Nichols, 313-535-6000 
Minn Minneapolis, M. Foster Co., Inc., 228 S. Cedar 

Mo 

NJ 

NM 

NY 

NC 

Lake Rd., 612-375-2612 
St. Louis, N.W. Kathrinus& Co., 2427 Brentwood 

Blvd., 314-962-6527 
Union City, Bressler Assocs., Inc., 4808 Bergenline 

Ave., 201-864-9577 
Albuquerque, C.T. Carlberg & Assocs., 2611 Quincy 

St., N.E., 505-265-1579 
Fayetteville, M.P. Andrews, Inc., 319 Matt Rd" 

315-637-3144 
Charlotte, Cartwright & Bean, 625Harwyn,Dr., 704-

537-7965 
Ohio W. Richfield. N. Bear Corp .. 3435 Streetsboro Rd .. 

Pa 
216-659-3331 

Broomall, L.D. Lowery, Inc., 2801 W, Chester Pike, 
215-356-5300 

Monroeville, Nebco Assocs" 1974 Gregory Ave., 
412-824-2111 

T enn Memphis, Cartwright & Bean, 560 S. Cooper St., 

Tex 
910-276-4422 

Dallas, J.Y. Schoonmaker Co., Inc., 2995 Ladybird 
La., 214-357-8481 

*PAN-A-TROL control panels - General Electric Co. 
PAN AMERICAN TRADE DEVELOP ME NT ,2 Park Ave., New York, 

N.Y .10016,515. Mgr: R. White 
*PAN-L-CLAD plastic-metal laminated panels - Photo Chemical 
PAN-L-FAST,13161 Sherman Way, N. Hollywood, Calif. 91605, 

Tel: 213-764-1143; 515. Mgr: J. Eliot ..... FSC 24198 
• PAN-L-SCREW p.nel fastener - Aerospace Knob Co. 
*PAN-L-SCREW screw - Stake Fastener Company 
*PAN-OMNI thin film control center - Sloan Instruments Corp. 
• PANDUIT CORP., 17301 Ridgeland Ave., Tinley Park, III. 60477, 

Tel: 312·532·1800, Sis. Mgl: R. F. Holmes ........ FSC No. 06383 
.................................................................................................. Pg. 2963 

Cal Los Altos, Ewing-Foley, Inc., Box 1107,415-941-
4525 
Los Angeles, Pandutt Corp., 5331 E. Olympic 

Blvd., 213-685-6980 
Colo Denver, Lindberg Co., 2654 S. Krameria, 303-757-

6489 
Gonn Glastonbury, t.:.K. tlarton Assocs., tsox 91,lUj·bjj-

Fla 

Ga 

Ind 

9417 
Gainesville, Triflex, Inc., 39 Northwest 39th Ave., 

Villa 101 
N. Palm Beach, J.t--. llrittin &. (;0., Hit:: Lakeside 

Dr., 305-848-4617 
Orlando, Triflex, Inc., 1400 flillcrestAve.,305-481-

5440 
Atlanta, Holman-Lobinger Co., Inc., 3131 Maple 

Dr., N.E., 404-261-5238 
Ft. Wayne, Val-Skol 515., Inc., 5ui Ft. Wayne 

Bank Bldg., 219-742-9122 
Indianapolis, Val-Skol 515., Inc., 3556 Luewan Dr., 

Kans 

Ky 

La 

Md 

Mass 

Mich 

Minn 

Miss 

Mo 

NM 

NY 

NC 

Ohio 

Okla 
Pa 

Tenn 

Tex 

Va 
Wash 

Wise 

FOR: 

Shawnee MiSSion, Thomas & Modrcin Assoc., Inc., 
Box 189, 5450 Buena Vista Dr., 913-432-2131 

LouiSVille, A.L. Pickens Co., 614 Club La., 502-
583-3636 

Louisville, A.L. Pickens Co., 4319 Lincoln Rd.,502-
458-4813 

New Orleans, Strickland Assocs., Box 19622,504-
729-6586 

Shreveport, Strickland Assocs .. Box 5081, 318-861-
6834 

LutherVille-Timonium, Naudain Assocs.,Box 1,301-
252-5378 

Auburndale, C.K. Barton Assocs., Box 51, 617-332-
2021 

Detroit, Heick & Ralph Assocs., 26847 Grand River 
Ave., 313-538-3350 

Minneapolis, Electric Camp. Sis., 6524 Walker St., 
612-929-4494 
Jackson, Strickland Assocs" Box 5006, 601-366-

6195 
Hazelwood, Thomas & Modrcin Assoc., Inc., Sox 

545, 314-838-6446 
Albuquerque, C.T. Car Iberg & Assocs., Box 3177, 

505-265-1579 
Buffalo, R.W. Mitscher Co., Inc., 496 Ellicott Sq. 

Bldg., 716-854-2517 
FayetteVille, R.W. Mitscher Co., Inc., 214 Palmer 

Dr., 315-637-9761 
Pt. Washington, Ryan Assocs., Box 222, 516-767-

7958 
Vestal, R.W. Mitscher Co., Inc.,l:ampusPtazaSta., 

607-798-0868 
Woodbury, E.A. Brunner, 32 LarkDr .,201-568-2276 
Winston-Salem, L.G. White Southern, Inc.,Sox2356, 

919-725-3612 
Cincinnati, Val-Skol 515., Inc., 10515 Margate T err., 

513-793-4082 
Cleveland Hgts., Val-Skol 515., Inc., 12417 cedar 

Rd., 216-462-2822 
Columbus, Val-Skol 515., Inc., Box 13088, 614-878-

7212 
Tulsa, T .J. Ray Co., Box 45191, 918-627-1515 
Carnegie, M.F. Smith & Assocs., 761 Lindsay Rd., 

412-276-5363 
Philadelphia, Naudain Assocs., 1032 Suburban Sta. 

Bldg., 215-564-3194 
Nashville, W.M. Pope Co., 748 Newberry Rd., 

615-352-1556 
Dallas, Eads Co. of Dallas, Inc., Fidelity Union Life 

Bldg., Ste. 1207,214-747-9101 
Houston, Gettys-Eads-Adair, Inc., Box 36503, 713-

781-3005 
Lynchburg, Naudain Assocs., Box 254,703-846-8044 
Seattle, Seatronics, Inc., 5931 Fourth Ave., S., 20b-

767-4330 
Appleton, H. Mercer Co., Box 581, 414-739-6223 
Brookfield, H. Mercer Co., Box 222, 414-786-6431 
Can, Toronto, Ont., L. Fineler, Ltd., 2 Tycos Dr., 

416-781-5231 

*PANAGARD temp. monitor - Scam Instrument Corp. 
.PANALARM annunciator- Scam Instrument Gorp. 
*PANAVOX speaker sys. - Wilder Engi"eering Products 

• PANEL CONTROLS CORP., 1000 MI. Elliott Ave., Detroit, Mich. 
48207, Tel: 313·568·2400, Sis. Mgl: D. Miller .. Pgs. 2154. 2155 

Cal Long Beach, E.P .0. Inds., 2055 East 223rd St., 
213-775-7141 

III Glenview, B. Castle, 411 E.LakeAve.,312-446-6486 
Kans Wichita, Aerol Assocs., 6631 E. Kellogg, 316-683-

7421 
Mass Burlington, Contact East, Inc., 1 Cypress Dr., 617· 

272-5051 
Mich DetrOit, Anderson & Assocs., 15320 W. McNichols, 

313-272-6266 
Minn Anoka, Aerol Assocs., Box 230, 612-421-0751 
Mo St. Louis, Aerol Assocs., 34 N.Brentwood,314-725-

5361 
NJ Mt. Lakes, J.P. Dearie Co., Box 66, 201-334-4848 
NC Laurinburg, R.H. Davis Co., Box 200 B, Rte.l, 919-

276-1053 
Ohio Dayton, Aerol Assocs., Box 7,513-434-6504 
are Portland, D.R. Munro & Son, Inc., 2139 N. Kerby 

St., 503-288-5438 
T enn Chattanooga, Jackson & Assocs., Box 2035, 615-

267-4260 . 
Tex Dallas, W.W. Cannon Co., 9739 Denton Dr .,214-357-

2846 
Wash Seattle, D.R. Munro & Son, Inc., Box 66098, Burien 

Brch., 206-244-3458 

"PANEL LOCK prefabricated house - Lockheed Aircraft Servo Co. 
PANELGRAPHIC CORP., P.O. Box 254,Caldwell,N.J.07006, Tel: 

201-227-1500; 515. Mgr: E.C. Greason 
• PANELIST panel meter - API Instrs. Co. 
• PANELSPOTTER spot welder- Lenco, Inc. 
PANELYTE IND'L. DIV., Thiokol Chem. Corp., Enterprise 

Ave., Trenton, N.J. 08604, Tel: (6091 EX 2-2181, 
TWX: 609-695-1447; Sis. Mgr: J.p. McLusky 

* PANHANDLE carrier equip- Lenkurt Elec. Co., Inc. 
PANOB CORP., 49 Beech St., Pt. Chester, N.Y. 10573 
• PANORAMIC INSTRUMENTATION - See Singer Co., Instrumen· 

tation Diy. 
PANTOGRAPHIC REPRODUCTION CO., 35 Elm Ridge Terr., 

Newington, Conn., Tel: 203-666-8128; Pres: L.J. 
Bakinow 

317-926-5063 *PANORAMIX x-ray tube - Comet Company 
Iowa Marion, Thomas & Modrcin Assoc" Inc., 890 - 17th • PANTHER grinding wheel-Avco Bay State Abrasives Div. 

Ave .• 319-377-6261 *PANTHER rubber, friction and plastiC tapes - Okonite Co. ______ ~~~~----------I 
SEE PAGE 352 TO GET YOUR COPY OF THE RAOI()'ELECTRONICMASTER 
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* PANTOMILL engraving, profiling & dUPe machine - Gorton 
Machine Corp. 

PAR-METAL PRODS., Div. Eon Corp., 32-62 49th St., Long 
Island City, N.Y. 11103, Tel: 212-278-8905; 515. 
Mgr: J. Novak ..... FSC No. 74156 

• PARABAM, INC., 3017 E. Las Hermanas St., Complon, Calif. 
90221, Tel: 213·537·1771, Sis. Mgr: J. N. Day. Jr ......... FSC No. 
08175 ........................................................................................ Pg. 793 

Cal Van Nuys, Gordon-Elloit, Inc., 13615 Victory Blvd., 

Colo 

III 

213-873-6862 
Englewood, Aztec Enterprises, 3385 S. Bannock St., 

303-761-0101 
Chicago, Actronic 515. Engrg., Inc., 4750 N. Mi 1-

waukee Ave" 312-286-1037 
Mass Framingham, L.J. Maroni Assoc., 15 Arbetter Dr., 

Mo 

NM 

NY 

Ohio 
Pa 
Tex 

617-875-5414 
St. Louis, Richter Equip. Co., 9567 PageBlvd.,(314J 

HA 7-0990 
Albuquerque, Aztec Enterprises, 3202 Candelaria Rd 

N.E.,505-345-3441 
Irvington, H. Shprentz Co., 126 Deertrack La., (914) 

LY 1-7970 
Liverpool, RJC Assocs., 219 Oak Ridge Terr., 315-

457-3220 
Medina, McShane, 3633 Trails End Dr .,216-725-4283 
Paoli, T. Griffin Co., 46 Darby Rd., 215-644-7710 
Dallas, R.W. Mureen Co., 552:> Dyer St., 214-369-

7561 
FOR: Can, Toronto, On\., Lisle Instr. Sys., Ltd.,85Colvilie 

Rd., Tel: 249-9151 

PARAGON ELEC. CO., INC., Sub. American Mach. & Foundry Co., 
1600 12th St., Two Rivers, Wisc. 54251, Tel: 414-
793-1161; V.P. 515: R.W. Eldred 

* PARACHRON synchronous motor - Paragon Elec. Co., Inc. 
• PARA FORMED paper tubing -Paramount Inds., Inc. 
*PARAFORMER ac fitter regulator - Wan lass Electric Co. 
*PARAGON loudspeaker - James B. LanSing Sound Inc. 
*PARALOG PLUS antennas, log-periodic - Jerrold Electronics 
PARAMETRIC INDS., INC., 742 Main St., Winchester, Mass. 01890, 

Tel: 617-729-7333; 515. Mgr: H. Foster; FSC 21455 
* PARAMETRON biomed, monitoring equip.-Conductron Corp. 
PARAMOUNT INDS., INC., 1430 Progress Rd., Ft. Wayne, Ind. 

46808, Tel: 219-484-4111; 515. Mgr: R.R. Weimer 
PARAPLEGICS MFG. CO., INC., 304 N. York Rd., BensenVille, 

III. 60106, Tel: (312) NA 5-7740 ..... FSC No. 92577 
*PARASOL antenna system - Sanders ASSOCiates, Inc. 
* PARATEX packaging; cushioningjair cleaners & filters; 
PARCOE, INC., 4501 Prospect Ave., Cleveland, Ohio 44103, Tel: 

216-881-3627; 515. Mgr: M.W. Kerr 

• PARELCO, INC., 26181 Avenida Aeropuorto, San Juan Capistrano, 
Calif. 92675, Tel: 714·4934507, TWX: 910·596·1412, Sis. Mgr: 
J. P. Sutter ........................................ Pgs. 2302·2304, 2306·2308 

Ala HuntSVille, Bostick & Assocs., Box 4165, 205-881-
3677 

Ariz Scottsdale, Mercury Engrg. Sales, Box 3130, 602· 

Cal 
945-1927 

Fullerton, J.S. Heaton Co., 4301 W. Commonwealth 
Ave., 213-944-7996 

Menlo Park, J.S. Heaton Co., 3695 Haven Ave., 415-
369-4671 

San Diego, A.D. Elctrns., 7969 Engineer Rd., 714-
278-9260. 

Colo Denver, Franklin Sales Co., 1924 S. Navajo Ave., 
303-922-3623 

Conn N. Haven, Kitchen & Kutchin, Inc., 22 Broadway, 

Fla 

III 

203-239-0212 
Clearwater, W.B. Wimberly Co.,532S .. Ft. Harri son, 

813-446-7072 
Orlando, W.B. Wimberly Co., 500 S. Osceola St., 

305-425-3083 
Chicago, B. Anderson & Assocs., 5969 N. Elston 

Ave., 312-774-8989 
Kans Overland Pk., Penzner Assocs., Inc., Box 6264, 

913-381-0004 
Mass Lexington, Kitchen & Kutchin, Inc., 17 Waltham 

St., 617-862-8230 
Mich Dearborn, Twin Region Elec. Sates, 2547 Monroe 

Blvd., 313-274-4661 
Minn Minneapolis, R.W. Marshall Co .. 6106 Excelsior 

Mo 

NJ 

NY 

Blvd., 612-929-0457 
St. Louis, Penzner Assocs.,lne., Box19i2,Sechtold 

Sta., 314-241-4385 
Ft. Lee, R.T. Reid Assocs., 530 Main St., 201-944-

9323 
Liverpool, Advanced Components Corp., 119 Luther 

Ave., 315-472-7886 
Poughkeepsie, Advanced Components Corp.,i Sham

rock Cir., 914-471-1623 
Ohio l,;\eVeland, I win Keglon tlctrn. ~IS., t:lUlU Lenter 

Pa 

Tex 

Va 

Ridge Rd., 216-331-7650 
Dayton, Twin Region Elctrn. Sales, 5700 Far Hills 

Ave., 513-434-8000 
Fairview Village, Danco Corp.,Germantown&Quarry 

Hall Rds., 215-275-2600 
Pittsburgh, Lowry Dietrich Co., 90 Clairton Blvd., 

412-892-2992 
Richardson, Lee Sales Co., 747 Sherman St., 214-

231-6149 
Lynchburg, Barnhill & Assoc., Box 1104,703-384-

2062 
FOR: Can, Dorval, Que., Technitron Assocs., Ltd., 769 

Lajoie Ave .. 514-631-6859 

PARKER-HARTFORD CORP., P.O. Box 869, Hartford, Conn. 
06101, Tel: 203-688-4961; 515. Mgr: J.R. Burns 

PARKER INSTR. CORP .,200 Harvard Ave., Stamford,Conn. 06904, 
Tel: 203-325-4361, TWX: 710-474-2277; 515. Mgr: G. 
W. Longwell ..... FSC No. 16231 
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PAR-PER 

........... - .. -Advertisement- ... - ............ 
Parker Instrument's unique etched circuit 
coil produces a light weight, externally rllgged 
meter movement, Use in panel, control, edge
wise, and aerospace applications where low 
cost must be accompanied by rellabi lity ~Avail
able in a wide choice of styles and ranges 
to fit any application. Broad Engineeringback
ground to assist in design and manufacture 
of special purpose instrumentation. j 

PARKER METAL GOODS CO.,85 Prescott St.,Worcester,Mass., 
Tel: 617-791-1131, TWX: 710-340-6963; Sis. Mgr: 
V.R. LeMay 

PARKER SEAL CO., 10567 Jefferson Blvd., Culver City, Calif. 
90230, Tel: 213-837-5101, TWX: 910-340-6764; 515. 
Mgr: W.A. Swan ..... FSC No. 83259 

PARKS, HENRY FRANCIS LABORATORY, Box 25665, Seattle, 

* PARVAN w:~:~~~~ti56iT~i~t~~f;g4~;: 515. Mgr: S.T. Parks 

*PARAX ac line converter .. Wanlass Instruments 

• PARZEN RESEARCH, INC., Div. Ovitron Corp., 48 Urban Ave., 
Westbury, N. Y. 11590, Tel: 516 - 334-3900 ................ Pg. 1460 

Cal Los Angeles, Kittleson Co., 416 N. LaB rea Ave. 
Fl. Ft. Lauderdale, C.E. Snow Co., 3109 Northeast 25th 

St., 305-563-2448 
Md Beltsville, C.E. Snow Co., 10442 Baltimore Ave., 

301-345-2211 
P. Ambler, C.E. Snow Co., 258 N. Main St., (215) 

M16-9451 
Wash Seattle, Paratech, 2208 N.W. Market St. 

*PASCO magnetic components - Pacific Assemblers Co., Inc. 
PASS Ii. SEYMOUR, INC., Solvay Sta., Syracuse, N.Y. 13209, Tel: 

315-468-6211; Sis. Admin: M.ll. Butler 
PASTORIZA DIV., Analog Devices, Inc., 221 Fifth St., Cambridge, 

Mass. 02142, Tel: 617-492-6000 
*PATCH-OHM resistor block - Cambridge Thermionic 
ii rilT;;iN iiiY., United-Carr, Inc., Box 710, Waterbury, Conn. 

06720, Tel: 203·756-3636, TWX: 710-477-1219; Sis. Mgr: 
J. W. Powers .............................................................. Pgs. 1196,'1197 

Ariz PhoeniX, Luscombe Eng., 3130 N. Third,602-274-
1542 . 

Cal Pasadena, Luscombe Eng., 610 S. Arroyo, 213-684-
2000 

Fla Orlando, F. Fausett, Inc., 711 Magnolia Ave., 305-
425-1183 

Ga Smyrna, F. Fausett, Inc., Box 278, 404-436-5169 
III Chicago, Crest Assoc., 7001 N. Clark, 312-274-2640 
Mass Lexington, Components SI s., 1644 Massachusetts 

Ave., 617-862-1633 
Minn Hopkins, Beta Engr., 128 Jackson Ave., N.,612-938-

2551 
Mo Grandview, L.R. Harry, Box 588, 816-763-3634' 
NJ Cherry Hill, J. McCoy, 300 Marlton Pk., 609-428-

3444 
NY Hartsdale, Components Sis., 221 E. Hartsdale Ave., 

911j..725-1050 
Tex Richardson, Vista Eng., First Bank & Trust Bldg., 

214-235-4547 
Va Alexandria, Potomac Elctrns., Box36,703-836-1630 
EXP: NY, Yonkers, R.I. Mendels, 21 Grey OaksAve.,914-

965-4210 

PAUL, F.H. Ii. STEIN BROS., INC., 235 5th Ave., New York, N.Y. 
*PEAKLITE indicator light - Penn Keystone Corp. 
* PEAK-PICKER amplifier -Ircon, Inc. 
PEARCE-SIMPSON, INC.,Box 800, Biscayne Annex, Miami, Fla. 

33152, Tel: 305-888-1551: Dir. Mktg: M. Parrish 
..... FSC No. 02844 

• PEARLITE solid carburizer - Houghton & Co. 
PEARSON ELCTRNS., INC., 4007 Transport St., Palo Alto, Calif. 

94303, Tel: 415-326-7285; Sis. Mgr: D.O. Meacham 
..... F5C No. 05280 

*PEAT air tester - Bossert Mfg. Co. 
PECO CORP., 111 Ortego Ave., Mt. View, Calif. 94040, Tel: 415-

967-5738; 515. Mgr: E.A. Gard 
* PECO tramsformers - Power Elctrns. Co. 
* PEE-WEE clips- Mueller Elec. Co. 
*PEECO bowl feeders - Automation Devices Inc. 

• PEERLESS ELECTRICAL PRODS., Div. LTV Ling Altec, Inc., 1515 
S. Manchester Ave., Anaheim, Calif., Tel: 714 ·774-5373, TWX: 
910-591.1142; Dir. Mktg. E. B. Harrison ....................................... . 
.............................................................. Pgs. 2058-2060, 2872-287 

Ariz Scottsdale, C. Hower Ii. Co., Box 1627,602.927-4204 
Fla Orlando, Control Sys., 635 N. Barton, 305-644-2115 
Ga Atlanta, Control Sys., ~ox 18702, 4U4-J,,-4Ul, 
III Chicago, Midwest Elctrn. Sis., 5707 W. Division St., 

Ind 
312-626-0030 

Indianapolis, Midwest Elctrn. 515., 5462 East 40th, 
317-547-3259 

Iowa Cedar Rapids, Midwest Elctrn. Sis., 2042 Franklin 

Md 

NH 
NY 

Pa 

Tex 

Ave., N,E., 319-362-4410 
Towson, Habco Elctrns., 603 Alleghany' Ave., 301-

825-9637 
Rye Beach, F .L. Moore, Box 196, 603~964-8551 
Fayetteville, R.P .Kennedy Co., Box 56,315c637-9531 
HYde"f"a~k.,'" I~:!\. Kennedy Co., Greentree Dr., N., 

7J.'1-""7-""0'1 

Rochester, R.P. KennedY Co., 39 Saginaw Dr., 716-
271-6322 

Pittsburgh, J.H. Podolny Co., 5912 Penn Ave., 412-
441-0800 

Dallas, Packard & Assocs" 2655 Perth St., 214-357-
5713 

Wisc Waukesha, Midwest Elctrn. Sis., 1317 GarfieldAve., 
414-542-5129 

* PEERLESS failS & motors - Porter I H.K. Co., Inc. 

-----------------------, PEERLESS INSTR. CO., INC" 90-15 Corona Ave., Elmhurst, 
N.Y.ll373 

PEERLESS PRODS. INDS., 4210 W. Chicago Ave., Chicago, III., 
Tel: 312-772-1900; Sis. Mgr: W. Griffing 

* PEGI insulating cable cleats-Adalet Mfg. Co. 
PEK, INC., 825 E. Evelyn Ave., Sunnyvale, Calif., Tel: 408-245-

4111, TWX: 910-339-9214; Mktg. Dir:W.C.Cameron 
..... FSC No. 07120 

*PEKAN decorative nut - Penn Keystone Corp. 
PELMOR LABS., INC., 401 Lafayette St., Newtown, Pa. 18940; 

Tel: 215-968-3825; 515. Mgr: D.M. Allen 
PEM MACHINE 'rOOL CO., INC.,39A Myrtle St., Cranford, N.J. 

07016, Tel: 201-276-8600; Sis. Mgr: JA Kostecki 
PENBERTHY DIV., Heath Tecna Corp., 6701 Maynard 5., Seattle, 

Wash, Tel: 206-763-2170; Sis. Mgr: H.W. Sankey 
PENINSULA MICROWAVE LABS., 855 Maude Ave., Mt. View, 

Calif. 94040, Tel: 415-969-3303; Sis. Mgr: D.P. 
DuVall ••••• FSC No. 30933 

PENINSULAR MFG. CO., INC.,7920 Empire Ave., Orlando, Fla. 
Tel: 305-293-4056; 515. Mgr: E. Hoeft 

• PENN AIRBORNE PRODS. CO., Industrial Hwy., Southampton 
Pa. 18966, Tel: 215 - 355·3400; Sis. Mgl: W. William ........ FS 
No. 25805 .............................................................. Pgs. 1456, 145 
III Evanston, Mauer Co., Inc., 3308 Noyes St., 312-869-

1644 
*PENN-CRIMP fabricated terminals - Penn-U.1ion Electric 
PENN FIBRE Ii. SPECIALTY CO., INC., 2020 E. Westmoreland 

St., Philadelphia, Pa., Tel: (215) RE 9-4862; 515. 
Mgr: W.K. DaVis 

PENN KEYSTONE CORP., Division St., Ansonia, Conn. 06401, 
Tel: 203-734-3301: V.P. SIs: E.M. Parker ..... 
FSC No. 03034 

*PENN-LUG cast terminal lug - Pen -Union ElectriC 
PENN RESISTOR CORP., 526 N. Broad St., Lansdale, Pa., Tel: 

215-855-9516; 51 s. Mg r: W.M. Wood ..... FSC 11350 
PENN SCIENTIFIC PRODS. CO., INC., 1000 Old York Rd., Abing-

ton, Pa., Tel: 215-887-0375; 515. Mgr: N.H. Koslow 
*PFNI\!-SLfEVE 3.!t!!"!'!. ccml!:-e~zlcn ::;!cc','c::; - rc".j-U,lioii r:lec.t. 
*PENN-STEM compression COl1dectors - Pen -Union Electric 
*PENN-TAP alum. parallel groove co,lIectors - Penn Union Elect 
PENN-UNION ELEC .. Teledyne Co., P.O. Box 723, Edinboro, Pa. 

16412, Tel: 814-732-5201; 515. Mgr: W.R. Hen
drickson 

*PENN-WRAPPER connection insulator - Pe,]n Union Electric 
PENNSALT CHEMICALS CORP., 3 PennCenter,Philadelphia,Pa. 

19102, Tel: 215-564-4700; 515. Mgr: L.E. Robb 
PENNSALT CHEMICALS CORP., Equip. Div., 5500 Tabor Rd., 

Philadelphia, Pa. 19120, Tel: 215-289-0100; Asst. 
Gen'l. Mgr: Q.M. White ..... FSC No. 57847 

PENNSALT CHEMICALS CORP., Equipment Div.-Sharples, 955 
Mearns Rd., Warminster, Pa., Tel: 215-672-7700; 
Asst. Gen'l. Mgr: A.R. Greenlaw 

• PENNSYLVANIA ELCTRNS. TECHNOLOGY, INC., 1397 Frey Rd., 
Pittsburgh, Pa. 15235, Tel: 412·351·0890; 51.5. Mg!: F. M. 
Heddlnger ........ FSC No. 36793 .......................................... Pg. 2825 

Cal Los Angeles, C.E. Homes Co., 107 North Ave., 64, 

III 

Md 

213-256-2255 
San Carlos, Melchior & Co., 820 B Cherry St., 

415-591-7383 
Chicago, EN. Taylor Assoc., 6760 Stony Island Ave., 

(312) FA 4-8532 
Rockville, Rothenheber & Co" Inc., 14211 Chester

field Rd., 301-929-3388 
Mass Lynnfield, Daniels Engrg. Sales, Box 27, 617-334-

4200 
Minn Minneapolis, E.N. Taylor Assoc.,8340 FremontAve., 

Mo 

NY 

NC 

Pa 

Tex 

Wash 

EXP: 

FOR: 

5., 612-888-4298 
Bridgeton, Herdlein Instr. Co .. 14831 Phelps Dr., 

314-865-2547 
Neponsit, Andrew-Douglas Corp., 222 Beach 145 St. 

212-474-6000 
Rochester, H.C. Johnson Agencies, Inc. t 11 Mount 

Hope Ave., 716-232-2688 
Charlotte, B. Henry Assocs., 1043 Providence Rd., 

704-375-8958 
Cleveland, Gibson Elctrns. Mktg., 26100 Brush Ave., 

216-731-8330 
Dayton, Gibson Elctrns. Mktg., Inc_, 2801 Far Hills 

Ave .. 513-298-7683 
Ardmore, Rothenheber & Co" Inc., 53 Cricket Ave., 

215-642-6911 
Philadelphia, Rothenheber & Co., Inc.,215-877-9090 
Dallas, P .H. Kreaber Co., 9230 Cliffmere Dr., 214-

348-3521 
Bellevue, Cane-Jessup Co., 1433 130th, N.E., 206-

454-0'691 
NY, New York, C. Tennant, Sons & Co. of N.Y., 

l00"Park Ave., 212-679-1300 
Can, Toronto, Ont., J. Herring & Co., Ltd., 3468 

Dundas St .. W., 416-762-7545 

PENNSYLVANIA INDUSTRIAL CHEMICAL CORP., 120 State St., 
Clairton, Pa., Tel: 412-233-8600, TWX: 412-233-
3051; Sis. Mgr: L.J. Waite ..... FSC No. 15U25 

PENNTUBE PLASTICS CO .. Div. Penna Fluorocarbon Co., 
Madison Ave. & Holly St., Clifton Hgts., Pa. 19018 

• PENNWOOD NUMECHRON CO-i rl'm~t~!' ~!~!!!!! .• 7242 ~r:~!'.: 
town Ave., Pittsburgh, Pa., 15208, Tel: 412·371-4200; Sis 
Mgr: I. Bergman ........ FSC No. 12891 .................................. Pg.79'1 

EXP: NY, Woorlside, Minthorne Int'I.,64-14WoodsideAve. 
*PENSCO diamond powders Ii. products - Penn Scientific 

PENTA LABS., 722 E. Gutierrez St., Santa Barbara,Calit. 9JI0J, 
Tel: 805-963-7891; Sis. Mgr: R.L. Norton 

PENTRONICS CORP., 10 Cheney St., Dorchester, Mass. 02121, 
Tel: (617) HI 5-1351: Sis. Mgr:,R. Anthony 

* PEPALINE foot switches-line Elec. Co. 

------------------------1 
*PERCUS/ARC welding equip. - Protronic Industries, Inc. 

3076 • Trade Name-Se. Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES •.• 

*PERF-O-GRIP vibration absorbing felt - GAF Corporation 
PERFECT GEAR Ii. INSTRUMENT CORP., 18141 Napa, North

ridge, Calif., Tel: 213-345-8981, TWX: 910-493-1241; 
515. Mgr: T. Foltz 

PERFECTION ELCTRNS., INC., 73-03 Grand Ave., Maspeth, N.Y. 
11378, Tel: 212-651-7513; 515. Mgr: K. Richardson 

• PERFECTION MICA CO., Magnetic Shield Div., 740 Thomas Dr., 
Bensenville, III. 60106, Tel: 312 - 766-7800, 'TWX: 910-256-4815; 
Sis. Mil': J. L. Coddington ........ FSC No. 06694 ...... Pl'. 1224, 1225 

Ala HuntSVille, Massey Assoc., Inc., Box 3361,205-852-
0991 

Cal Los Angeles, E. Landa Co., 2288 Westwood Blvd., 
213-272-9525 • 

• Los Angeles, Tech-Rep Distributor Co., 10606 W. 
Pica Blvd., 213-836-6806 

Menlo Park, FraumanAssoc .. Box 969,415-322-8461 
Colo Denver, E. Johnson, 10130 W. Ashbury Ave., 303-

985-4810 
Conn Meriden, A. Allison Co., Box 467, (203) BE 7-9232 
Fla St. Petersburg, Massey Assoc., Inc., Box 13577, 

30~-8o;'i-4~10 
III Westchester, W.G. Brouillette & Assoc., 9855 Roo, 

velt Rd .. (312) FI 5-6500 
Iowa Cedar Rapids, ENSCO, 1026 Third Ave., S.E .. 319-

366-1591 
Kans Prairie Village, ENSCO, 7924-A State Line, (913) 

MI 9-4000 
Md Baltimore, O.K. Jones&Assoc_,2026Maryland Ave., 

301-752-0577 
Mo St. Louis, ENSCO, 6717 Vernon Ave., 314-726-2223 
NJ Union City, Bressler Assoc., 4808 Bergenline Ave., 

(20ll UN 4-9577 
NM Albuquerque, Bennewitz Assoc., 9720 E.Candelaria, 

N .E., 505-299-8651 
Ohio Dayton, F. Ohmer Assoc., Inc., Box 2013, Kettering 

Brch., 513-434-1454 
Pa Philadelphia, D.K. Jones & Assoc., 6520 Rising Sun 

Ave., 215-342-3990 
Tex [iailas, TeChno Assocs., Box 20544, (214) FL 7-9213 
Utah Salt Lake City, Peirce Bowthorpe Agency, 143 S. 

Fourth Ave., S. 801-328-8173 
Wash Seattle, J.B. Jolly, Pier 59, 206-624-2152 
FOR: Can, Westmount, Que., R.S. Griffith, 455 Mt_Stephen 

Ave .. WE 7-1167 
Can, Winnipeg, Man., Nuclear Enterprises, Ltd.,550 

Berry St., SP 4-1991 

PERIPHERAL EQUIP. CURP., 9551 Irondale, Chatsworth, Cal it. 
91311, Tel: 213-882-0030, TWX: 910-494-2093: Mktg. 
Dir: N.D. McMullin 

PERKIN-ELMER CORP., Main Ave., Norwalk, Conn. 06851, Tel: 
203-762-1000; 515. Mgr: W. Gasper 

PERKINS MACHINE & GEAR CO., Circuit Ave., W. Springfield, 
Mass., Tel: 413-737-4751, TWX: 710-350-6759: 
515. Mgr: C.s. Parker 

*PERLITEX heat treating salts - Houghton & Co. 
*PERLITON heat treating salt - Houghton & Co. 
* PERM-A-CAPS capacitors, metallized - Chicago Condenser 
*PERMA -BLEND chemical - Packard Instrument Co., Inc, 
*PERMA-FLUOR chemical - Packard Instrument Co .. Inc. 
* PERMA-NUT threaded rivet/nut- Townsend Co. 
*PERMA POWER elect. components - Chamberlain Mfg. Corp. 
*PERMA-RESIN resin coating systems - Photo Chemical Prods. 
*PERMA-TORQ coil forms - Cambridge Tnermio,]ic 
PERMACEL, Div. Johnson Ii. Johnson, U.S. Hwy. 1, New Bruns-

wick, N.J., Tel: 201-524-0400; Sis. Mgr:A.Caliahan 
PERMAG CORP., 88-06 Van Wyck Expwy., Jamaica, N.Y. 11418, 

Tel: (212) OL 7-1818, TWX: 710-582-2952; Sis. Mgr: 
J. Meegan 

* PERMAKOUPLE shielded thermocouples - Thermotronic 
Devices, Inc • 

*PERMALEX electrical apparatus - General Electric Co • 
PERMALUSTER, INC., 1844 N. Keystone St., Burbank, Calif., 

Tel: 213-849-4543; 515. Mgr: H. Walker 
PERMANENT MAGNET CO., INC., 4437 Bragdon St.,lndianapolis, 

Ind. 46226, Tel: 317-547-1336; Sis. Mgr:R.M.Burns 
*PERMASOL coolant fluid - Houghton Ii. Co. 
*PERMATAG cable markers - Actioncraft Products 
PERMAVOLT TRANSFORMERS, INC., 1901 S. Lafayette St., S. 

Bend, Ind., Tel: 219-288-1914; 515. Mgr: C.R.Moore 

~ - - - - - - -Advertisemenl- - - - - - - -
Permavolt Transformers, Inc. manufactures 
custom designed magnetic components for the 
computer, business machine and quality elec
tronic industries. 

Our Specialty Includes: 
Constant Voltage Transformers 
Constant Voltage Power Supplies 
Quality Standard Transformers 
Reactors and other magnetic devices 
Laser Power SuppUes 
Xenon Power Supplies 
Thermoelectric Power Supplies 

Please contact the plant direct for the sales 
office nearest you. 

PERMOFLUX CORP., Box 6364, Glendale, Calif. 91204, Pres: 
L.M. Heineman 

PERMONITE MFG. CO., 910 W. Jackson Blvd., Chicago, III. 
60607, rei: 312-738-2220, TWX: 312-431-1173: Sis. 
Mgr: A.L. Kaye 

*PERMOTITE sealer & locking nut - plastiC inserts - Eaton Yale 
& Towne/Inc. 

*PERPETUUM-EBNER turntables - Elpa Marketing Ind., Inc. 
PERRY AMPLIFIER, 138 Fuller St., Brookline, Mass. 02146, Tel: 

617-734-0844; Sis. Mgr: G. Geskos 

eeml1969 



• .• including Federal Supply Codes (FSC) wIIlre available 

............ -'-Advertisement- ------
Ultra low noise (lDB typical) transistor am
plifiers for use with infrared detectors and 
electrical transducers; voltage mode, current 
mode and automatic bias control. Standard 
models are available to match all infrared 
detectors and transducers produced intheU.S. 
and Europe. Multi-Element amplifier arrays 
are available inall operating modes with hybrid 
modules containing up to 100 signal channels. 
Standard secondary function amplifiers such \ 
as: logarythm ie, AGe, Video, RF ,elc.,are also 
avai lable from stock. 

NV 

NC . 

Maryland Hgts., Dipro, Inc., ll5 Progress Pkwy., 
314-432-3780 

Jamaica, S-J 515. Assocs., Inc.,I48-05ArcherAve., 
212-291-3232 

Rochester, W.H, Zimmerman, Inc., 3100 Monroe 
Ave., 716-586-4450 

Syracuse, W.H. Zimmerman, Inc., 112 Dewitt St., 
315-474-4889 

W, Babylon, Phaostron Instr. & Elec. Co., 70 Dale 
St., 516-293-6622 

Charlotte, Dula Assoc., Box 6096, 704-334-7090 
Winston-Salem, Dula Assocs., 3389 Nottingham Rd., 

919-723-4205 
Ohio Cleveland, M, Roth Sales Co., 678 S.Green Rd., 216-

382-9090 
• PESCHEL INSTRS., INC., Cape COlal Industrial Pk., Cape Coral, Ore Portland, C.K, Shanks & Assocs., 3104 Southwest 

Fla. 33904, Tel: (813) L12·3164 .... Pgs. 1458, 1459,2061,2878 87th Ave., 503-292-5656 
Ohio Cleveland, S. Vereb & Assoc., 4619 East 93rd St. Pa Narberth, J, Bresson Assocs., 107 Forrest Ave., 
FOR: Can, Toronto, Ont., Ahearn & Soper, Ltd., 844 Cal- 215-839-6770 

edonia Rd. Tex Addison, Parvin 515. Co., Box 307, 214-239-9148 
PESCO PRODS., Div. Borg-Warner Corp., 24700 N. Miles Rd., *PHASAC converter - Wanlass Instruments 

Bedford, Ohio 44146, Tel: 216-292-6100; 515. Mgr: *PHASOMETER phase sequenge indicator - W. A. Walters, Inc. 
R.L. Sohroeder * PHAZOR phase meters-Industrial Test Equip. Co., Inc. 

• PETERSEN RADIO CO., INC., 2800 W. Bloadway, Council Bluffs, PHELPS DODGE ELCTRN, PRODS. CORP., 60 Dodge Ave., Box 
Iowa 51501, Tel: 712·323·7539; Sis. MgI: W. P. Petersen, JI. 187, North Haven, Conn. 06473, Tel: 203-239-3311, 
.................................................................................................. Pg. 1127 TWX: 710-465-0244; 515. Mgr: D. McGalliard ..... 

Alas Fairbanks, W.P .WatsonEnterprises,307l/2Glacier FSC No. 16733 

Cal Tarz:n~~·'~H. Mitchell Co., 18531 Ventura Blvd., :pUE~&lvIICul~~!~~~ g~~s~;~~es ~~rn~i'o~?~l. -Hardman Inc. 
213-881-2626 PHILADELPHIA INSULATED WIRE CO., 333 New Albany Rd., 

Colo Denver, McLoud & Raymond Co., 2151 S. Grape Moorestown, N.J. 08057, 515. Mgr: L.C. Decker 
• St., (303) SK 6-1589 PHILADELPHIA QUARTZ CO., 1146 Public Ledger Bldg., Phila-
Winter Palk, F. Fausett & Co., 685'Selkirk Dr., delphia, Pa.19106, Tel: (215) MA 7-7200; Sis. Mgr: Fla 

305-644-6672 J.R, Forrest 
Ga Atlanta, F. Fausett & Co., 2264 Melinda Dr., N.E.. PHILADELPHIA SCIENTIFIC GLASS CO., 9th & Ridge Ave., 

404-633-3561 PerkaSie, Pa. 18944 
Mass Needham, Coakley, Boyd & Abbett,lnc.,1424Highland • PHILAMON, INC., 90 Hopper St., Westbury, N. Y. 11590, Tel: 

Ave., 617-444"5470 516·333-1700, TWX: 510·222-4749 ........ FSC No. 95267 .......... .. 
Minn Minneapolis, N.J. Laub Co., 3749W. Bdwy.,(612)JU ........................................................................ Pgs. 1130, 1305, 1461 

8-4663 Cal Los Angeles, Ferry/Schoenduve, Inc., 7407 Melrose 
Mo Kansas City, K & M Sales Co., Davidson Bldg. 17th Ave .. 213-651-4050 

& Main, (816) GR 1-1355 ' Palo Alto, Fetty/Schoenduve, Inc., 253 ToWn & 
NJ 
NM 

Rutherford, T. Lydon, Box 64, 201-939-6290 Country Village, 415-321-7041 
Albuquerque, McLoud8o Raymond Co., 1415 Richmon Minn St. Paul, Countryman Assocs. Co., 1821 University 

Dr., N.E., 505-256-1749 Ave., 612-645-9151 
Ohio New Bremen, T. shelby & Co., Inc., 17 S. Walnut St., Wash Seattle, Seatronics, Inc., 593141h Ave., 5.,206-767-

419-629-6511 4330 
sc Greenwood, F. Fausett, Stony POint, 404-753-3104 EXP: NV, New York, B. Freudenberg, 50 Rockefeller 
Tex Houston, M.F. Klicpera Co., Box 2668, 713-747-3868 Plaza, 212-757-9130 
Wash Seattle, R.K. SqUibb, Inc., 655 N.E. Northlake PI., 

(206) ME 2-2450 
PETTV GEOPHVSICAL ENGRG. CO., 700 Tower Lite Bldg., San 

AntoniO, Tex. 78206, Tel: 512-226-5131; V.P. Sis: 
J.I. Broaddus 

• PFIZER MINERALS, Pigments & Metals Diy., Dept. 56, 235 East 
42nd SI., New YOlk, N. Y. 10017, Tel: (212) LR 3-2323; Sis. Mil: 
R. W. Unnett ........................................................................ PI. 1645 

Cal Emeryville,46SO Shell mound St., 415-652-4806 
" Vernon, 2800 Ayers Ave., 213-268-8331 
Ga Chamblee,4360 N.E. Expwy .. 404-457-8231 
III Chicago, 6460 W. Cortland St .. 312-889-2971 
" E. St. LouiS, 2001 Lynch Ave., 618-271-4600 
La Metairie, 504-887-1274 
Mass Wakefield, Lakeside Off. Pk., 617-245-5345 
Mich Detroit, 313-961-6780 
Minn St. Paul, 2210 Territorial Rd., 612-646-7891 
Mo Kansas City, 406 West 34th St., 816-561-2676 
NJ Clifton, 230 Brighton Rd., 201-773-7666 
NV New York, 212-279-8150 
Ohio Brecksville, 7650 Chippewa Rd., 216-526-1293 
" Cincinnati, 3914 Miami Rd., 513-271-4280 
Ore Portland, '3333 N.W. Industrial St., 503-222-5226 
Pa Philadelphia, 215-627-2620 
Tex Grand Prairie, 502 Fountain Pkwy., 214-264-5711 
" Houston, 11520 Burdine St., 713-729-1646 
Wash Seattle, ZE 9931 
Wisc Milwaukee, 4215 N.PI. Washington Rd.,414-332-9120 

*PHANTOM LOAD artifical load - States Co. 
* PHANTOM POSITIONER audio pan-pot- Ultra Audio Prods. 
• PHAOSTRON INSTR. & ELCTRN. CO., 151 Pasadena Ave., 

S. Pasadena, Calif. 91030, Tel: 213· 255-1471,TWX: 910-321· 
4134;Y. P. MkII:: F. M. Bendel ...... FSC No. 77221..Pgs. 1462·1465 

Ariz Phoenix, Southwest Engrg. Co., 8341 North 7th St., 

Cal 

Colo 

602-944-1521 
Burlingame, J. Logan & Assocs" 801 Mahler Rd., 

415-697-6100 
s. E~~~~~2 Nelgo Assocs., 10174 Rush St., 213-

Littleton, Regan & Assocs., 1449 W. Little Blvd., 
303-794-6477 

Conn Canaan, Hathaway Elctrns., Inc., Ducillo Bldg.,203-

Fla 

Ga 

III 

Md 

824-7215 
Melbourne, Tech-Rep Assocs., Inc., Box 2095, 305-

723-9140 , 
St. Petersburg, Tech-Rep Assocs., Inc., Box 8218, 

813-391-0008 
Jonesboro, Tech-Rep Assocs., Inc., Box 955, 404-

753-0111 
Glen Ellyn, Phillips & Johnston, Inc., 799 Roosevelt 

Rd., 312-469-8150 
Elkridge, J. Bresson Assocs., 5600 Main St., 301-

796-5220 
Mass Arlington, Hathaway Elctrns., Inc., 7-11 MystiC St., 

617-646-1380 
Mich Detr~~~_g8t3~n Sis. Co., 17222 E. Warren Ave., 

Mo 

Kentwood, D. Poulin 515. Co., 1635 Pembroke Dr., 
S.E., 616-452-7408 

Kansas City, R.W. Farris Co., 1715 Ba~imoreAve., 
816-421-1751 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MAST£R 

• PHILBRICK/NEXUS RESEARCH, A Teledyne Co., 17 Allied Dr., 
Dedham. Mass. 02026, Tel: 617 • 329-1600, TWX: 710·348-6726; 
Sis. Mil: D. H. Sheingold ........ FSC No. 95023 ........ Pgs. 538, 539 

Ala Huntsvi lie, W.A. Brown & Assocs., 1314 Buford St., 
N.W., 205-539-6884 

Ariz Phoenix, Hytronic Meas., Inc., 1017 N. Third St.jI<), 

Cal 
602-253-6104 

Palo Alto, Ward-Davis Assocs., 3921 t.. Bayshore 
415-968-7116 

Pasadena, Ward-DavisAssocs., 770 S.Arroyo Pkwy., 
213-684-2840 

San Diego, Ward-Davis Assocs., 3442 Hancock St., 
714-297-4619 

Colo Denver, Hytronic Meas., Inc., 4940 East 39th Ave., 
303-388-4081 

Conn Chester, Feder Inds., Inc., Ferry Rd.,203-526-9513 
Fla Ft. Lauderdale, W.A. Brown & Assocs., 3039North-

Ga 

III 

Ind 

east 32nd Ave., 305-564-8000 
Ft. Walton Beach, W.A. Brown8oAssocs.,18Chelsea 

Dr., 904-243-6424 
Orlando, W.A. Brown & Assocs., Box 513, 305-425-

5505 • 
Tucker, W.A. Brown & Assocs., 1590 Cooledge Rd., 

N.W" 404-939-1674 
Northfield, Torkelson Assocs., 464 Central Ave., 312 

446-8450 
Indianapolis, Torkelson Assocs., 3512 Rockville Rd., 

317-244-7867 
Kans Overland; Palatine Engrg. 515., Inc., 7520 West 

Md 
63rd St., 913-262-5643 

KenSington, Electronic Mktg. Assocs., 11501 Huff 
Ct., 301-946-0300 

Mass Lexington, Vewell Elctrn. 515., Inc., 9 Meriam St., 
617-861-8620 

Mich Southfield, S. Sterling Co., 21250 10 & 1/2 Mile Rd., 
313-357-3700 

Minn MinneapoliS, Torkelson Assocs., 4820 West 77 St., 

Mo 

NM 

NV 

612-920-1046 
St. Louis, Palatine Engrg. Sis., Inc., 2050 Woodson 

Rd., 314-426-7055 
AlbuquerQue, Hytronic Meas., Inc., 204 San Pablo, 

S.E .. 505-268-3941 
Elmont, Crane & Egert Corp., 146 Meacham Ave., 

516-488-2100 
New Hartford, KLM Assocs., 1 Nouvelle Pk., 315-

735-8525 
New York, European Elctrns., Inc., 41 E.ast4Znd :it., 

212-682-5343 
N. Syracuse, KLM Assocs., 201 S. Main St., 315-

458-6214 
Palmyra, KLM Assocs .. 8 Bear Hi II Dr., 315-597-

9776 
NC, Winston-Salem, W.A. Brown 8< Assocs., 1108 Burke 

St., 919-725-5384 
Ohio Cleveland, S. Sterling Co., ~27 Mayfield Rd., 216-

442-8080 
Dayton, S. Sterling Co., 2673 Culver Ave., 513-298-

7573 
Okla Tulsa, Applied Science Assocs., 7966 East 41st St.,., 

918-627-6199 

Pa 

Tex 

PER·PHI 

King of Prussia, Electronic Mktg. Assocs., 210 
Goddard Blvd., 215-265-1600 

Philadelphia, Electronic Mktg.Assocs.,215-248-50SO 
Pittsburgh, S. Sterling Co., t2 Parkway Ctr., 412-

922-5720 
Dallas, Applied Science Assocs., 3707 Rawlins St., 

214-526-8316 
Houston, Applied Science Assocs.,6218Westheimer, 

713-781-1441 
Utah Salt Lake City, Hytronic Meas., Inc., 2022 S. Main 

Wash 
Wise 
EXP: 

St., 801-466-4924 
Bellevue, Delta Mark, 16325 Phantom Lake Way 
Milwaukee, Torkelson Assocs., 414-933-2989 
NY, New York, Takachiho Koheki Co., Ltd., Pan 

American Office Bldg., 212-682-8557 
FO R: Can, Calgary, Alb., ROR Assocs., Ltd., 805 5th St., 

S.W., 403-265-6470 
Can, Montreal, Que., ROR Assocs., Ltd.,330Caven

dish Blvd., 514-482-8430 
Can, Ottawa,Ont., ROR Assocs., Ltd., 1320 Carling 

Ave., 613-722-6531 
Can, Scarborough, Ont.,. ROR Assocs.. Ltd., 21 

Rolark Dr., 416-291-7121 
• PHILCO-FORD CORP.,C & Tioga Sts., Philadelphia, Pa. 19134, 

Til: 215· 443.eG00 ..... " ...................... " ..... " ...... "Pgs. 1692, 1693 
Ala Huntsville, Philco-Ford Corp., 4116, 3322 Memorial 

Cal 
Pkwy., S,W" 205-881-1515 

EI Segundo, 999 N. Sepulveda Blvd., 213-772-6221 
San Bernardino, 808 E. Mill St., (714) TU 9-4435 

Colo Colorado Springs, Medalion Bldg., 303-632-3559 
DC Washington, 815 Connecticut Ave., N.W .. 202-298-

Fla 
Haw 
Mass 
NJ 
NV 
Ohio 
Okla 

, 7800 
Cocoa Beach, 1325 N. Atlantic Ave., 305-783-1380 
Honolulu, 1210 Auahl St., Tel: 507-022 
Burlington, 2nd Ave., 617-272-1600 
Red Bank, 103 E. Front St., 201-747-0016 
Rome, 1919 Black River Blvd., 315-336-8200 
Dayton, Talbott Tower, Ste. 1406, 513-223-7215 
Oklahoma City, 6401 Tinker Diagonal, (405) PE 2-

6877 
PHILIPS BROADCAST EQUIP. CORP., Government Sys. Div., 11 

Park PI., Paramus, N.J. 07652, Tel: 201-265-7300; 
Dir. of Mktg: W.L. Portugal ' 

PHILIPS ELCTRN. INSTRS., 750 S. Fulton Ave., MI. Vernon, 
N,V.l0550, Sis. Mgr: R. Rude 

- - - - ............ Advertisement- ................ ... 
All Noreleo ElectroniC Measuring Apparatus 
(T & M), is available with immediate delivery 
from stock-Oscilloscopes, Meters,PulseGen
erators, Transistor Curve Tracers, Low Fre
quency Measuring Systems and instrumenta .. 
lion Recorders. 

PHILIPS ELCTRNS. INDS., LTD., 116 Vanderhoot Ave., Toronto 
17, Ont., Can., Tel: 416-425-5161; 515. Mgr: E. 
Batler 

PHILIPS ELMET CORP., Lisbon Rd., Box 1041, Lewiston, Me. 
04240, Tel: 207-784-5478; Sis. Mgr: J.D. Hix 

PHILIPS METALONICS, Div. Philips ElecVPharma Ind. Corp., 
888 ,5. Columbus Ave., MI. Vernon, N.V. 105SO, 
Tel: (914) MO 4-4500; 515. Mgr: R.M. Klein 

* PHILLEX tri perchlorethylene-Phillips Mfg. Co. 
PHILLIPS MFG. CO., 7334 N. Clark St., Chicago, III. 60626, Tel: 

312-338-6200; Sis. Mgr: G.W. Vines 
PHILLIPS PROCESS CO., INC., 192 Mill St., Rochester, N.V. 

14614, Tel: 716-232-1825; Sis. Mgr: W.U. lieib 
* PHILLSOLV perchlorethylene-Phillips Mtg. Co. 
PHILMORE MFG. CO., INC., 130-01 Jamaica Ave., Richmond Hill, 

N,Y., Tel: (212) HI 1-5000; 515. Mgr: J. Granat 
PHILWAV PRODS., INC., 701 Virginia Ave., Ashland, Ohio44805, 

Tel: 419-322-1587; 515. Mgr: J.W. Miller 
• PHIPPS PRECISION PRODS., 7641 Densmore Ave., Yan Nurs, 

Calif. 91406, Tal: 213·785-3109; Sis. MI~ T. Halkel ........ FSC 
No. 07741 ........................ " ....................... " .. " ............ " ....... Pg. 2309 

Ariz Phoenix, Gramer & Go., 110 W. Camelback Rd., 
602-279-1231 

Cal Escondido, Sullins Co., Box 561, 714-744-0125 
• Los Altos, Nickerson-Gray Assocs., Inc., Box 127, 

415-941-5777 , 
, Los Angeles, WEB Elctrn. Assocs., Box 45734, 

213-671-8297 
• Palo Alto, Nickerson-Grey Assoc., Inc., Box" 11295, 

415-326-0152 
• Torrance, WEB Elctrns., 18039 Crenshaw,213-323-

8678 
Fla Orlando, W.R. Lehman Co.,Box20275,305-841-4901 
Ind Bloomington, D. Steffen & Assocs., 415 E. Fourth 

St. 
Md Bethesda, Mount & Co., 4853 Cordell Ave., 301-

652-4845 
Mich Plymouth, Romarc Co., Box 257, 313-455-0300 
Mo Kansas City, R.J. Deane, 10825 McGee 
NH Manchester, Engineering Assocs. of New England, 

319 Lincoin St., 603-623-7294 
NV Huntington, Andrews & Andrews, 14OE. Main St., 

516-692-8686 
Ohio Cleveland, D. Steffen 8< Assocs .. 904 East 222nd St., 

216-261-5055 
• Dayton, D. Steffen & Assocs., 1201 Hempstead Rd., 

(513) 293-3145 
Tex Ft. Worth, Dyna-Reps., Box 5154, 817-246-4621 
" Houston, Dyna-Reps., 6400 Southwest Frwy., 713-

782-0311 
Utah Salt Lake City, Peirce Bowthorpe Agency, 143 South 

4th E., 801-326-8173 
Wash Bellevue, Farwest AgenCies, Box 805, 206-747-1515 
EXP: Cal, Beverly Hills, Intercontinental AViation, Box 

1705,213-274-7578 • 
FOR: Can, Ottawa, Ont., Communications Sys., 

333.347 Catherine St., 613-235-8700 
~ . 
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_P_HO ....... P_L_A ___________ ... _______________ .MANUFACTURERS. SALES O~FICES' TRADE NAMES ••• 

*PHOENICIAN SERIES catv equipment - Kaiser Catv 
PHOENIX MATERIALS CORP., p.O. Box 39, Forbes Road, Pa. 

l5633, Tel: 412-837-9500; 515. Mgr: J.C. Cramer 
PHOENIX PRECISION I NSTR; CO., 3803 North 5 St., Philadel

phia, Pa., Tel: (215) BA8-7417; 515. Mgr:H.K. Blume 
PHOENIX TRANSFORMER CO., 1818 E. Madison, Phoenix, Ariz. 

85034, Tel: 602-254-9.747; 515. Mgr: L.C. Middleton 
..... FSC No. 05126 

* PHON-O-MATtC reporting sYs.-Notifier Co. 
*PHONE MASTER inductive pickup for hearing aWs - Radioear 
*PHOSBLACK steel phosphating & blackening process - Mac
Dermid Inc. 
*PHOSPHOTEX phosphating processes - Mac()ermid Inc. 
* PHOSROC high temp. wire-Cerro Wire & Cable Co. 
PHOTO CHEMICAL PRODS. OF CALIFORNIA, INC'., 1715 Berke

ley, Santa Monica, Calif. 90404, Tel: 213-393-9761; 
515. Myr: J.S. Clavell ..... FSC No. 16843 

PHOTO-CRYSTALS, 605 Prairie St., St. Charles, 111.60114, Tel: 
(312)JU 4-3813; Sls.Mgr: WA. BaileY 

*PHOTO-LUX back illuminated panels - Photo Chemical Prods. 
*PHOTO-OPTIC fiber optic sensors - Dolan-Jenner Industries 
PHOTO RESEARCH CORP., 3000 N. HollYwood· Way, Burbank, 

Calit., Tel: 2D-849-6017; Sis. Mgr: R. Lattin 
PHOTO-SDNICS, INC.,820 S. Mariposa St., Burbank, Calif;, Tel: 

213-849-6251; Sis. Mgr: D. Lassiter 
PHOTO TECHNICAL PRODS., INC., Sub. Ehrenreich Photo 

Optical, Inc., 623 Stewart Ave., Garden City, N.Y., 
Tel: 516.248-5200; Mktg. Mg,: S. Held 

*PHOTO-WRINLAY photo-contact markings - Photo Chemical 
PHOTOBELL CO., INC., 12M East 22nd St., New York, N.Y. 

10010, Tel: 212-674-2121; 515. Mgr: A. Edelman 
..... FSC No. 08776 

PHOTOCIRCUITS CORP., 31 Sea Cliff Ave.,Glen Cove, N.Y. ll542, 
Tel: (516) OR 6-8000, TWX: 516-671-3155; V.P.SIs: 
A.P. Kingsbury ...... FSC No. 04191 

*PHOTOCOM modulator - James Electronics Inc. 
* PHOTOCORDER photo digital recorders -Adtrol Elctrns., Inc. 
*PHOTOFAB small parts - Magnetics, Inc. 
*PHOTO FACT tech. servicing data - Sams, Howard W. & Co. 
;. PHOTOFLiJOROMt I t:K photoelectric fluorometer - Coleman 

Instrs. 
* PHOTOFORMING photo-chemical etching - Hamilton Precision 

Metals 
PHOTOLOGIC CO., 3704E. Walnut Ave., Orange, Cal if. 92667, Tel: 

714-538-7977; 515. Mgr: R. Arnold 
PHOTOMATION, INC., 280 Polaris Ave., MI. View, Calif. 94040, 

Tel: 415-967-8992; Pres: R.W. Heimsoth 
PHOTOMECHANISMS DIV., INC., Sub. LogEtronics, Inc., 15 

Stepar PI., Huntingtoo Sta., N.Y. 11746, Tel: 516-
423-4411; Sis. Mgr: W.L. Kacin ..... FSC 13824 

* PHOTOMOD photocell-lamp module-Clairex Elctrns., Inc. 
*PHOTOPEN digital curso~ positioner - Sanders Assoc., Inc. 
*PHOTO~ll<l::.~ photoelastlmetnc eqUIP. - Automation Inds. 
PHOTOSYSTEMS CORP., 52 Newton Plaza,Plainview, N.Y .1l803, 

Tel: 516-694-6677; 515. Mgr: P.A. $perin 
PHOTOVOLT CORP., 1115 Broadway, New York, N.Y., Tel: 212-

989-2900; Sis. Mgr: p. Merrett 
PHOTRON INSTR. CO., 6516 DetrOit Ave., Cleveland, Ohi044102, 

Tel: 216-281-7020; Sis. Mgr: N.H. Fayerweather ..... 
FSC No. 02020 

- - - - - - - ... Advertisement- - - - - - -
Single and multi-channel oscillographs and 
systems. General purpose recorders displaya 
continuous presentation of voltage or current 
measurements in permanent formi a new 
concept in instrument design allows continuous 
recording of either current or voltage: AC 
peak-AC RMS-DC. Solid-state electroniCS, 
miniature-modular constructed,combinecom
pactness with high performance and high 
reliability. Photron deSigns and manufactures 
recording equipment to customer specifications. 

PHYSICAL ELCTRN. LABS., 1185 O'Brien Dr., Menlo Pk.,Calif., 
Tel: 415-323-9092; Pres: R,A. Craig ..... FSC 23954 

PHYSICAL SCIENCES CORP., 312-314 E. Live Oak Ave;, Arcadia, 
Calif. ·91006, Tel: 213-445-26!l, TWX: 910-582-
3215; Vice Pres: D.o. Allen ..... FSC No. 16151 

* PHYSIO/SENTINEL cardiac monitor - Mennen-Greatbatch Eletrn 
*PICABO NO communications splice - Amp Inc. 
* PICCO 6000 SERIES resins - Pennsylvania Ind. Chemical Corp. 
* PICCOOIENE resins - Pennsylvania Ind. Chemical Corp. 
* PICCOLASTIC RESINS polystyrenes' Pennsylvania Ind. Chern. 
* PICCOLYTE ALPHA resins - Pennsylvania Ind. Chemical Corp. 
* PICCOPALE resins - Pennsylvania Industrial Chemical Corp. 
* PICK-A-STRIP outlet box-Waber Elctrns., Inc. 
PICKARD & BURNS ELCTRNS., 103 Fourth Ave., Waltham, Mass. 

02154, Tel: 617-894-8100, TWX: 710-324-1726; Sis. 
Mgr: H. Gershanoff ..... FSC No. 89244 

PICKERING & CO., INC., 101 Sunnyside Blvd., Plainview, N.Y., 
Tel: (S16)OV 1-0200; 515 .• Mgr: T .Donohue; FSC 83550 

PICKERING & CO., INC., Industrial/Military Prods. Div., 101 
Sunnyside Blvd., Plainview, N.Y. !l803, Tel: 516-
681-0200 

PICKETT INDS., INC., P .0.Box 1515,Santa Barbara, Calif. 93102, 
Tel: 805-963-3501; Sis. Mgr: H. Edmondson 

PICD CRIMPING TOOLS CO., 9832 Jersey Ave., Santa Fe Springs, 
Calif. 90670, Tel: 213-723-2150; Pres: O.E. Smiley 
..... FSC No. 29268 . 

PIca ELCTRNS., INC., 316 W. First St., MI. Vernon, N.V. 10550, 
i d; 914-699-5514i Sis. iVigr: joN. ~weeney 

*PICO-PACpower supply - Pulse Engineering, hic. 
*PICOLINE delay lines - JFD Electronics Co. 
* PICOMM coordinate meas. machine-Potter Instr.Co., Inc. 
• PICONIC5, INC., 220 Boston Rd., N. Billerica, Mass. 01862, Tel: 

617 ·663-4862; Sis: Mgt:J. Neenan ...... F5C No. 26618 .... Pg. 742 
Ala Huntsville, NBS, Inc., Box 1343, 205.-881-3175 
Cal Los Angeles, Brooks & Day, Inc., 10700 Ventura 

Blvd., 213-877-3357 
Santa Clara, Ruby 515. Co., Box 487, 408-243-1694 

3078 

Colo 
Fla 

III 

Iowa 

Mo 
" 
NY 

Ohio 
Pa 

Tex 
Wash 

EXP: 

FOR: 

Oen"e(, Ruby 515. Co., 1200 SiAlton, 303-755-1714 
Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd St., 

305-584-5952 
Winter Haven, NBS, Inc., Bo)( 2147,813-293-5003 
Chicago, J. Popp Sis" 5719 W. Chicago Ave., Tel: 

261-7423 
Cedar Rapids, H. Brown Sis. Co.,3400 Indian Rd., 

S.E., 319-366-0635 
Kansas City, H.Hanson Co.; 7916 Paseo St. 
St. LouiS, Harris-Hanson· 'Co., .2814 S. 'Brentwood 

Blvd., <3(4) MI 7-4350 
Huntington, Regulus Inds. 515., 7 High St., 516-271-

7966 
Utica, Micro-Component 51 S., Box 263, Tel: 733-2460 
Cincinnati, G&H 515. Co., Box 37416, 513-761-6185 
Lansdowne, W.F. Satterthwaite, 237 N. Lansdown 

Ave" 215-623-5100 
Dallas, Texport Co., 2411 Farrington, 214-631-6270 
Seattle, R. Johnston Co., Inc., 1011 Northeast 69th 

St., 206-524-5170 
NY, New York, Machine & Prods. Co., 52 Wall 

St., 212-944-4370 
NY, New York, C. Tennant Sons & Co., 100 Park 

Ave., 212-679-1300 
Can, Scarborough, Ont., Lake Engrg. Co., Ltd., 123 

Manville Rd., Tel: 751-5980 
- - - - - - - -Adverti semeni- - - - - - - -
Specializing in microelectronic inductors and 
transformers, -we offer fixed and tunable de
vices ranging in sizes smalJer than transistor 
dice to as large as 1/3 To-5 can volume. Ex
tended tuning range units give 10:1 tuning 
range. Our devices are ·considered the most 
stable in the industry irregardless of size, 
Present applications include sattelites, mil
itary i-f amplifiers, ,minature' transmitters. 

*PICOTRIM capacitors - Voltronics Corporation 
*PIELEFORK piezoelectric tunina fork - Murata Mfg. en.; I t~. 
*PIERCE-GRIP clinch nuts - Republic Steel Corporation 
*PIEZITE ceramic crystal - Endevco Corp. 
PIEZO CRYSTAL CO., 100 "K" St., Carlisle, Pa. 17013, Tel: 717-

249-2151; Gen'l. Mgr: W. Wilson ..... FSC No. 74306 
• PIElO TECHNOLOGY, INC., Diy. W. Kidde & Co., Inc., P.O. Box 

7877, Orlando, Fla. 32804, Tel: 305·425·1574, TWX: 810·850· 
4136; V.P. Sis: D.l. Elles .... ;.,.FSC No. 25120 ...... Pgs. 1110, 1111 

Cal Millbrae, Melvin Sis. Co" ll3 EI Camino Real, 
415-697-6922 

Sepulveda, R.L. Assocs., Box 2255, 213-782-7826 
Conn Stratford, G. Rosen Co .. Inc" 194 Plymouth St., 

Fla 

III 

203-375-5456 
Miami, J.J; Smith & Assocs., Inc., P.O. Box 573, 

305-374-6784 
Winter Pk., J.J. Smith" Assocs., Inc., Box 460, 

305-644-4316 
Chicago, T .B. Hunter Assocs" 5653 W. I rvi ng Pk. 

Rd .. 312-777-2500 . 
Iowa Des MOines, KSW Assocs., 3831 43rd St., 515-279-

Md 
9235 

Baltimore, C.O. Emrich, RollingRd.& WilkensAve., 
301-747-8343 

Mass Natick, G. Rosen Co., Inc., 563 Worcester Rd., 617-
655-22!l 

Mich Southfield, G & H 515. Co., 24001 Southfield Rd., 

Mo 

NY 

313-341-5744 
Kansas City, KSW Assocs., 7546 Troost Ave., 816-

363-5651 
Buffalo, Bowser & Sapecky, Inc., 4541 Main St., 

716-839-4170 
Dewitt, Bowser & Sapecky Assoc., 4317 E. Genessee 

St., 315-446-5920 
MelVille, Gemini Eletrns., 900 Walt Whitman Rd., 

516-271-1881 
Poughkeepsie, Bowser & Sapecky Assoc., Box 1684, 

914-452-5730 
NC Greensboro, L & 0, Inc., Box 7234, 919-292-3201 
Ohio Cincinnati, G & H Sis. Co., Box 37416, 513-761-

Pa 
6185 

Jenkintown, ARA Elctrns., 301 York Rd., 215-887-
5250 

Tex Dallas, Stevens 515., Box 34493, 214-241-3645 
FOR: Can, Montreal, Que., B. Manis Assoc., 6600 St. 

Urbain St., 514-274-8271 
*PIEZOTRON converter - Kistler Instrument Corp. * PIG-TAILOR prod, aid machine- Bruno-New York Inds. ~orp. 
*PIGGY wire connectors - Thomas & Betts Co. 
*PIGGY-BACK switches - Switchcraft Inc. ' 
*PIGGYBACK MODULES plug-in counter access. - Micro Elect. 
*PIK-KEEPER keeps pick always handy - Duotone Company 
*PILL 023308 - EMC Technology, Inc. 
*PILOT B scintillator - Pilot Chemicals, Inc. 
PILOT CHEMICALS, INC., 36 Pleasant St., Watertown, Mass. 

02172, Tel: (617) WA 4-5445; Prod. Mgr: H. Novitch 
*PILOT F scintillator - Pilot Chemicals Inc. 
*PILOT M scintillator - Pilot Chemicals, Inc. 
*PILOT 'y scintillator - Pilot Chemicals, Inc. 
*,PIN SAVER'pin straightener, connector-Air-O-Tronics Prods. 
PINKERTON ELECTRO-SECURITV CO., Div. Pinkerton' s,lnc.,61 

Sutton Rd.,Webster,Mass.01570, Tel: 617-943-1518; 
Sis. Myr: R.J. O'Connor 

• PIN LITES INC., 1275.Bloomfield AYe.,Fairfield, N. l. 07006, Tel: 
201 ·226-7724; Sis. Mgr: B. A. Bundy .............. PI5. 1198, 1802 

Fla Hobe Sound, R.F. Vande Weghe Assocs., Box 808, 
305-546-5041 

PINTREX Din feeding machinery" C. E. M. Co. 
PIONEER ELECTRIC & RESEARCH CORP., 743 Circle Ave., 

Forest Pk" III. 60130, Tel: 312-771-8242; 515. Mgr: 
J.W. Bullock 

PIONEER ELCTRN. CORP .. No. 15-5 4-Chome, Ohmori-Nishi, 
Ohta-Ku, Tokyo, Japan 

• Trade Name-Se. Mfr. Listing 

PIONEER FOOT SWITCH CO.,3720 N. New England Ave., Chicago, 
III. 60634, Tel: (312) MU 5-3119; Pres: S. Mack 

• PIONEER MAGNETICS INC., 1745 Berkeley 51., Santa Monica, 
Calif; 90404, Tel< 213 • 393-0136; Sis. Mg~ H. Kohnen ........ F5C 
No. 08676 ....... ; .................... ; .....•........ ; ........ Pgs. 795, 1466, 2062 

Ala Huntsville, Kemp Engrg. Co., 4306 Governors Dr., 
205-837-4304 

Cal Menlo Pk., Frauman Assocs., Bo)(969,415-322-8461 
Colo Littleton, Hilleary Assocs., 2552 Ridge Rd.,303-794-

4279 
III Chicago, Audio Sound Sis. (;0.,.2535 Ashland Ave., 

312-528-8422 
Mass Newton, Daner-Buchler Assoc., 684 Commonwealth 

Ave., 617-969-4650 
Mich Detroit, Elias Eletrns., 26817 W. Seven Mile Rd., 

3l3-255-2111 
NM Albuquerque, Hilleary Assocs., 3llWashington, 

S.E.,505-265-7631 
Ohio Dayton, L.C. Immel, 3130 Far Hills Ave., 513-299-

9381 
Pa Jenkintown, Stein Instrumentation Corp.i413 Johnson 

St;,215-885-2370 
EXP: NY, New York, Frathom Co., Inc., 220 East 44th 

St., (212) MU 7-9390 
*PIP muttichan.lel analyzer - Victoreen, Inc. 
*PIPIX fiber optic crt's - Litton Industries 
*PITRAN transistors - Stow Laboratories, Inc'. 
*PIXIE pOSition indicator tube - Burroughs Corporation 
* PLACOVAR permanent-magnet alloy - Hamilton PreciSion Metals 
*PLANAR BONDING ribbon cable mfg.-Berkshire Tech. Prods. 
• PLANET IN5TR., INC., 1521 Progress Rd., Ft. Wayne, Ind. 46808, 

Tel: 219·483·8194, TWX: 810·332·1419; Sis. Mgr: R Burkett 
....... .FSC No. 13883 .......................................................... Pg. 1752 

Cal Van N"ys, E.E. Enterprises, 5901 Noble Ave., 213-
787-5360 

Fla Ft. Lauderdale, Sunbeam Elctrns., Box 23040, In-
dustrial Airpark, 305-565-3311 

III Chicago, Magnuson Assocs., 5639W.FuliertonAve., 

Ind 
312-'622 6322 

Ft. Wayne, McDonald Sis. Co., 227 S. Cornell Cir., 
219-745-9214 

Mass Bedford, F.R. Lesser, Box 241, 617-275-7558 
Minn St. Paul, Magnuson Assocs., 1246 West 7th St., 612-

NJ 

NY 

Tex 

227-8495 
Summit, R,A. Potter Assocs.,64Woodland Ave.,201-

277-0220 
New York, Ellis-Haber Corp., 2315 Broadway, 

212-799-4040 
Rochester, Elcom Sls.,lnc., Box 9112, 716-244-

1960 
Dallas, Southwest Elctrn.lnds., 183 Meadows Bldg., 

214-363-1671 
FOR: Can, Ottawa, ant., E. Whittaker Supply, Ltd., 42 

Howden Ave., 613-224-1221 
*PLANETGEAR coutlters - Haydon Switch & Instrument, Ir',e. 
* PLANETOR wood boring bits- Price & Rulzebeck 
* PLANT-CENTRAL prod. inventory control- Weltronic Co. 
*PLASMA CHROMATOGRAPH Listrumellt chemical analysis -

Franklin GNO Corporation 
PLASMADYNE, Div. Geotel, Inc., 3839 S. Main, Santa Ana, Calif. 

92707, Tel: 714-545-7171; Sis. Mgr: E.W. Pettibone 
*PLASMALLOY spray powders & materials - Plasmadyne 
*PLASMATRON spray Sys. & access. - Plasmadyne 
*PLAST -A-FLEX type nmc - Plastic Wire & Cable Corp. 
*PLASTEX polyvinylchloride insulation - Simplex Wire & Cable 
*PLASTI-BOND terminals - Amp Inc. 
*PLASTI-CAL laminated decal - Meyercord Co. 
*PLASTI-GRIP terminals & splices - Amp Inc. 
*PLASTt-GROMMETS nuts -Illinois Tool Works, Inc. 
*PLASTI-METAL laminated metal foil - AnChor Plastics Co. 
*PLASTI-PLUG$ plastic hole plUgs - Illinois 1001 WorkS, Inc. 
*PLASTI-RING SHAFT RETAINERS '0" rings for grooved shafts-

Illinois Tool Works,lnc. 
*PLASTI-RIVETS rivets - Illinois Tool Works, Inc. 
*PLASTI-SUPPORTS shelf supports-Illinois Tool Works, Inc. 
* PLASTI-TAGS color-coded tag markers- Seton Name Plate 
PLASTIC ASSOCS.,INC.,60 Init> Dr., Inwood, N.Y .ll696, Tel: 212-

327-5600; 515. Mgr: A. Tonnesen 
PLASTIC CAPACITORS, INC., 2620 N. Clybourn Ave., Chicago, 

111.60614, Tel: 312-348-3735; Sis. Mgr: r. Brown 
.. ... FSC No. 99120 

PLASTIC WIRE & CABLE CORP ., Sub. Triangle .Inds" Inc., E. 
Main St., Jewett City, Conn. 06351, Tel: 203-376-
44!l; V.P. Mktg: J.T. Daly 

* PLASTIC ON capacitors-Condenser Prods. Corp. 
*PLASTI LEASE mold release agent -Ram Chemicals Mfg., Co. 
'KPLA~IINIII:. laKUMMl:.1 ~ grommets - IllinOIS 1001 vvorKs,lnc. 
• PLASTOID CORP., 42·61 24th 51., Long Island City, N. Y. 11101, 

Tel: (212) 5T 6-6200; Sis. MgI: W. Grant ........................ Pg. 2964 
Cal Vernon, Plastoid Corp. of Calif., 2150 East 25 St., 

Md 
213-583-0744 

College Park, Shiplett-Warrington Assocs., Box 373, 
301-864-5757 

Mass Waltham, Impact Sis. Co., 223 Crescent St" 617-

Mo 
NY 

NC 

Pa 

Tex 

893-2850 
Clayton, Mertens Co., Box 11661, 314-721-0058 
Great Neck, Improved DeSign Prods., Inc., 310 

Northern Blvd., 516-466-5552 
Greensboro, K.D. Brown & Co" Box 9231, 919-288-

2651 
Bryn Mawr, J.F. Orsi Assocs., Box 346, (215) LA 

5-6212 
Richardson, Vista Engrg .. Assocs., 717 S. Centra! 

Expwy., (214) AD 5-4547 
*PLASTURBO blower wheels - Mamco Corp. 
PLAT ENGRG. CO., 518 Ryers Ave., Cheltenham, Pa.19012, Tel: 

215-379-4900; 515. Mgr:J. Polin 

~~%~%t8t,PII~g~; ~d8k~~~~:~~.- ~~~i rCi~J~~:tiJ~~ .C8f836, 
Tel: 201-925-3600; Sis. Mgr: G. KanKowski 
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• •• including Federal Supply Codes (FSC) where available 

* PLATULAR heat exch. surfaces-Janitrol Aero Div. 
*PLAXIAL coaxial & harness - United-Carr Inc. 

• PLAXIAL CABLE DEPARTMENT, United·Carr, Inc., 70 Jaconnort 
St., Newton Highlands, Mass. 02161, Tel: 617·527-6438, TWX: 
710·335-1168; Mgr: G. Smiley" ... " .. " ....... , ...... , ""Pgs. 888, 889 

(Refer to Cinch Elctrns. Group for Sales Office Information) 
*PLAZMA-BEAM refining equipment - Materials Research Corp. 
PLECTRON CORP., Overton, Neb. 68863, Tel: 308-987-2416; 515. 

Mgr: M. Meyer 

• PLESSEY AIRBORNE CORP.,1414 Chestnut Ave., Hillside, N. J. 
07205, Tel: 201 ·688-0250, TWX: 71()'985-4667; Sis. Mgr: 
J. Feuer.. ...... FSC No. 81039 ..................... ,Pgs. 1048, 1048, 2310 

Ariz Scottsdale, J.T. Aldrich Co.,Box1299,602-945-8589 
Cal Monterey Pk., Bushnell Controls & Equip. Co., 113 

Avondale Ave. 
San Francisco, Electro Pacific Sis., 2524 Franklin, 

415-776-8582 
Van Nuys, Plessey Airborne Corp., 5430 Van Nuys 

Blvd., 213-981-8770 
Conn Middletown, Mancib Co., Box 467, 203-347-5629 
Fla Orlando, F. Fausett & Co., Inc., 711 N. Magnolia 

Ga 
Ave., 305-424-0701 

Smyrna, F. Fausett & Co., Inc., Box 278, 404-436-
5169 

Mass Burlington, Mancib Co., Middlesex Tpke., 617-272-

NJ 

NY 

NC 

9450 
Palmyra, Control Equip., Inc., 315 Market St., 609-

829-1447 
River Edge, Allison Control, Inc.,954Kinderkamack 

Rd. 
Buffalo, T ek-SI 5., Inc.,3994 Seneca St., 716-675-1212 
Fairport, Tek-Sls., Inc.,1157 Fairport Rd., 716-381-

8110 
Greensboro, F. Fausett & Co., Inc., 318 S. Eugene 

Ohio Cleveland, E.E. Bock & Assocs., 18838 Canyon Rd., 

Pa 

Tex 

216-331-8212 
Pittsburgh, Process Engrg. Co., Box 10464, 412-516-

2242 
Dallas, Carey & Assots., Inc., 725 Preston Forrest 

Shopping Center, 214-361-6234 
Houston, Carey & Assocs., Inc., 3315 West 12th St., 

713-869-3623 
San Antonio, Carey & Assocs., Inc., 6633 N. Broadway 

II Seabrook, Bates Engrg. Co" Box 172 
PLESSEY ELCTRNS. CORP" 170 Finn Ct., Farmingdale, N.Y., 

11735, Tel: 516-694-7377; 515. Mgr: B.R. Erde 
*P LEXIGLAS acrylic sheet - Port Plastics, Inc. 
*PLEXIGLAS sheets & molding powder - Kohm & Haas ~o, 
*PLOTAMATIC x/y recorder - Bolt Beranek & Newman, Inc. 
• PLUG·IN INSTRUMENTS, INC. - See' Rosemount Plug·ln, Inc. 
*PLUG-IN PANEl LITE bi-pin indicator light - Sylvania Elect. 
* PLUG-N-PROBE probe, test- Air-O-Tronics Prods., Inc. 
* PLUG STAT temp. switch-Control Prod" Inc. 
* PLUG-O-MA TIC battery chargers- Fedtro, Inc. 
*PLUS-C glass & Quart piston trimmers - JFD Electronics Co, 
*PLUS SEAL fluorocarbon seal - Shamban W. S. & Co. 
*PLYCON harness systems - Methode ElectroniCS, Inc. 
PLYMOUTH RUBBER CO., INC., Canton, Mass. 02021, Tel: 

617-828-0220, TWX: 617-828-4546; Sis. Mgr: F.E. 
Harris, Jr. 

*PLYO-DUCT wiring - Methode ElectroniCS, Inc. 
PNEU-HYDRO VALVE CORP., 52 Horse Hill Rd., Cedar Knolls, 

N.J., Tel: 201-538-7200; Sis. Mgr: G.T. Stern 
*PNEU-THERM pneumatic-temp. transducers - Dynamic Controls 
* POCKET -PROBE PYROMETER heat meas. device - Electronic 

Development Labs., Inc. 
* POCKETSCOPE oscilloscope - Meas. Control DeVices, Inc. 
POCO GRAPHITE, INC., Subs. Union Oil Co. of Calif., P.O. Box 

1524, Garland, Tex. 75040, Tel:214-272-1584, TWX: 
910-860-5099; Sis. Mgr: T .M. Todd 

PODGOR, JOSEPH CO., INC., 7895 Browning Rd., Airport Cir. 
Industrial Pk., Pennsauken, N.J., Tel: (609) NO 3-
7878; Sis. Mgr: F.C. Kline 

PODGOR, JOSEPH E. CO., INC., P.O. Box 1714, Philadelphia, Pa. 
19105, Tel: (215) VIA 5-7878; 515. Mgr: F. Kline 

*POGO connectors - Pylon Company, Inc. 
*POKE-HOME contacts - Bunker-Ramo Corp. 
POLACOAT, INC., 9750 Conklin Rd., Blue Ash, Ohio 45242, Tel: 

513-791-1300; Sis. Mgr: L.M. Heath ..... FSC 13186 
*POLAR PATH gyro magnetic compass sys. - Bendix Corp, 
POLARAD ELCTRNS. INSTRS., Polarad Elctrn. Div" 34-02 

Queens Blvd., Long Island City, N.Y. 11101, Tel: 
(212) EX 2-4500, TWX: 710-582-2512; 515. Mgr: 
G. Arzt ..... FSC No. 82199 

* POLARFLEX prot. coating - Western Coating Co. 
* POLARIZING SCREWLOCKS connector locking ~evice- Con

tinental Connector Corp. 
POLAROID CORP., 549 Technology Sq., Cambridge, Mass. 02139 
POLLAK, JOSEPH CORP" 195 Freeport St" Boston, Mass. 02122, 

Tel: 617-282-9550; Sis. Mgr: HA MacDonald; FSC 
No. 77326 _ 

*POLY-C capacitor - General Electric Co. 
*POLY-UAP diallyl Phthalate molding compoundS- U.~.I"'OlymerIC 

*POL Y-GLIDE board cover - Shamban W. S. & Co. 
*POL Y-LOK polyethylene compound - Superior Continental 

*f~~Cy~~JHp:;%~~~~it~dBJr~~:('fab~iC ~~se) - u.o. PolymerIC 
* POL Y-TREA T CHECK INK ink markings -Independent Ink, Inc. 
*POLYCYCLE motor-generators - General Electric Co. 
*POLYDYNE speed drives - General Electric Co. 
*POLYENVIRON CABLE ASSEMBLIES coaxial cable - Electronic 
POLYGON SERVICES, LTD., Acme Oiv., 50 Northline Rd., 

Toronto 16, Ont., Can., Tel: 416-755-3301; Sis. Mgr: 
A.E. Shaw 

* POL YGUIDE clap laminates - Electronize!i Chemical Corp. 
*POLYKEN pressure sensative tape - Kendall Co. 
*POLYKON projection sys. - HLC Mfg. Co., Inc. 
* POL YLAB educational inst. package - Meas. Control Devices 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASTER 

POLYMER CORP., 2120 Fairmont Ave., Reading, Pa. 19603, Tel: 
215-929-5858, TWX: 215-390-5221; Sis. Mgr: R.E. 
Barthold ..... FSC No. 83616 

- - - - - - - -Advertisement- - - - - - - -
Nylons, Fluorocarbons, cross-linked poly
styrene and Acetal stock shapes, fabricated 
or sintered parts for electrical and mechanical 
components. Filled nylons, molding resins; 
non-conductive ferromagnetic plastiC mate
rials; copper-clad dielectric materials; plastic 
powders for integral insulation applied by 
heat fusion processes. 

*POLYMET ag silver/plastiC alloy - Polymer Corp. 
*POL YPENCO polystyrene parts, polycarbonate stock shapes, 

acrylic cast rod and acetal shapes-Polymer Corp. 
POLYPHASE INSTR.CO.,126E. Fourth St., Bridgeport, Pa. 19405, 

Tel: 215-279-4660; V.P .Sls: R.H.Simmons; FSC 98330 
* POLYPLANAR wafer thin loudspeakers - Era Acoustics Corp. 
*POL YPORE porrous plastic materials - Polymer Corp. 
*POLYSEAL machines - General Electric Co. 
*POLYTEl insulated tubes - British Insulated Callender's 
*POLYVOLT lighting controls - General Electric Co. 
* POL YWELD weldable tubelet P.C. -Advanced Circuitry 
• POMONA ELCTRNS. CO., INC., 1500 E. Ninth St., Pomona, Calif. 

91766, Tel: 714·623·3463, TWX: 910·581·3822; Sis. Mar: 
C. W. Musarra." .. ",FSC No. 05276 """"" .. ",."""""Pgs. 932·975 

Ariz Phoenix, H.A. Moore Sis. Co., Box 7245, (602) CR 

Cal 
4-0060 

Beverly Hills, Intercontinental Aviation Services, 
Inc., Box 1705,213-274-7578 

La Selva Beach, Belchamber & French, 308 Playa 
Blvd., 408-688-3281 

Palo Alto, p. Nurches Co., 999 Commercial St., 
(415) DA 6-7842 

Pasadena, P. Nurches Co., 2396 E. Foothill Blvd., 
213-681-8957 

San Gabriel, A.J. Rissi Sis. Co.,1817S.San Gabriel, 
Blvd., 213-283-7614 

Colo Aurora, AES, Inc., 12891 E. Nevada Cir., (03) EM 
6-0208 

Conn W. Haven, R.s. Reiss Assocs., 70 Jessie Dr., (203) 

Ga 

III 

Ind 

WE 3-8542 
Atlanta, V A McCorvey Co., 2187 Briarcliff Rd., 

N.E., 404-636-2502 
Chicago, W.M. Linz Assocs., Inc., 4001 W. Devon 

Ave., (312) MU 5-6060 
Indianapolis, Blind & Assoc., Inc.,1635N.GentAve., 

317-635-6291 
Mass Sharon, R.S. Reiss Assoc., 199 E. Foxboro, (6171 

SU 4-3439 
Mich Grand Rapids, p. Lohse & Co., 221 Graceland St., 

N,E., 616-361-9252 
Minn Minneapolis, Northern States Sis. Co., 1109 West 

Mo 

NY 

78 1/2 St., 612-866-3468 
Bridgeton, Clemenson-Lal'rabee Co., 2725 Beloit 

Dr., 312-539-7171 
Kansas City, Clemenson-Larrabee Co.,3709-A Sum

mit, 816-931-0657 
New York, J. Weber, 2700 Henry Hudson Pkwy.,212-

546-8306 
Ohio Cleveland, P. Lohse & Co., 537 Richmond Rd., 216-

Pa 

SC 

Tex 

381-7788 
Hilliard, P. Lohse & Co" 5090 Mengel La., 614-

876-4394 
Philadelphia, D.S. Linz, 238 Shelmire St., (215) 

ES 9-0734 
GreenVille, V. Avis McCorvey Co., Box 5185,Sta.B, 

803-244-6254 
Dallas, Techno As sacs., Box 20544, (214) FL 7-

9213 
Wash SeaUle, R.K. SQuibb, Inc., 655 N.E. Northlake PI., 

206-632-2450 
FOR: Can, Downsview, Ont., Electronetic Sys., Ltd., 62 

Alness St., 416-636-3673 
Can, Montreal, Que., Electronetic Sys., Ltd., 6420 

Victoria Ave., 514-737-2744 
Can, Vancouver, B.C., A. Deskin 515. Corp .. 1641 

Venables St., 604-253-6396 
* POP RIVETS blind lasteners- USM Fastener Co. 
POPPER & SONS, INC.} 300 ParkAve.,S.,New York, N.Y. 10010, 

Tel: 212-b74-5500; Sis. Mgr: H.P. Leighton 
* PORAL air cleaners - Carbone Corp. 
*PORCELAIN MOULD AID lubricant - Houghton & Co. 
PORCELAIN PRODS. CO., Div. Clarken Co., 225 N. Patterson 

St., Carey, Ohio 43316, Tel: 419-396-2211; V.P. 
Mktg: C.R. Guthridge 

* PORPHIL machined tungsten parts- Philips Metalonics 
*PORT -A-TAK portable tachometer - Strandberg Eng. 
* PORT -O-REEL cable reel-Industrial Elec. Reels, Inc. 
PORT-O-VOX ENTERPRISES, CORP, 130West57th St., New York, 

N.Y. 10019, Tel: (212) CI6-1880;Pres:W.C.Merrili 
*PORT PILOT direction finder - States Electro,)ics Corp. 
PORT PLASTICS, INC., 8037 E. Slauson Ave., Montebelio, Calif. 

90640, Tel: 213-685-6200 
*PORTA-KALL P. a. systems - Loge Electronics 
PORTA-PACK wire markers - Brady W. H. Co. 
PORTABLE ELECTRIC TOOLS DIV., 1200 E. State St., Geneva, 

111.60134, Tel: (312) CE 2-2500; Sis. Mgr: R. Melius 
*PORTAMETRIC portable measuring Instrument - Electro 

Scientific Industries, Inc. 
• PORTCHESTER INSTR. CORP., 114 Wilkins Ave., Port Chester, 

N. Y. 10573, Tel: (914) WE 9-8900, TWX: 914-937-5080; Sis. 
Mlr: J. Simmonds ..... ",FSC No. 01880 .. """ .. "."" .. " .. "".Pg. 1691 

Ala Hunt~~;~:~i~3~9~ighSmith Co., Holiday Office Ctr., 

Alas Anchorage,' Hoffer Enterprises, 129 Fifth Ave. 
Cal Millbrae, Melvin 515. Co., 113 EI Camino Real,415-

697-6922 

Fla 

III 

PLA·POT 

N. Hollywood, Brooks & Day, Inc., 10700 Ventura 
Blvd •• 213-877-3357 

Orlando, J.L. Highsmith Co., 4437 Edgewater Dr., 
305-293-5202 

Chicago, P .G.M. Component Sis., Inc., 5642 W. 
Diversey Ave., 312-622-8183 

Mass Winchester ,S.C. Hooker, Inc., 2 Winchester PI.,617-

Mo 

NY 

NC 

Ohio 

Tex 

Va 

729"5482 
St. Louis, G •• ixman Engr. Co., 8160 Stanford St., 

314-725-5219 
Huntington, COB Enterprises, Inc., 675 W. Jericho 

Tpke., 516-692-5200 
Syracuse, Syracuse Tech. Reps., Box 47, 315-488-0222 
Charlotte, J.L. Highsmith Co.,3733 Monroe Rd., 704-

333-7743 
Dayton, B.E.K. Assocs., 330 Salem Ave., 513-944-

0040 
Dallas, Scott Technical Sis., Box 30324, 214-352-

7698 
Richmond, J.L. Highsmith Co" 5003 Brook Rd., 703-

266-2060 
EXP: NY, New York, lindor Int'l. Corp., 10 East 40th St., 

212-685-6740 
FOR: Can, Ottawa, Ont., E.G. Lomas, Ltd., 227 Laurier 

Ave., W.,613-232-7106 
Can, Vancouver, B.C., Bowtek Elec. Co., Ltd., 444 

Dunsmuir St., 604-685-4628 
PORTER, H.K. CO., INC., Electrical Div., Porter Bldg., Pitts

burgh, Pa .. Tel: 412-391-1800; Sis. Mgr: E.B. Scruggs 
PORTER, H.K., INC., 74 Foley St., Somerville, Mass. 02143, 

Tel: 617-776-8200; V.P. Mktg: H.M. Webster ..... 
FSC No. 77428 

* PORTRONIC professional portrait cameras - Coleman Engrg. 
* POS-O-GRIP overrunning clutch - Zero-Max Co. 
* POSI-CRIMP terminals & connectors-Positive Connector 
*POSISTOR positive tc thermistor - Murata Mfg. Co., Ltd. 
POSITIVE CONNECTOR, A Teledyne Co., 304 Seymour Ave., 

Derby, Conn., Tel: 203-735-7831; Vice Pres: R.M. 
Combs 

*POSITROL injection system - Electrovert Inc. 
• POSITRONIC INDS., INC., 1906 S. Stewart, Springfield, Mo. 

65804, Tel: 417 • 883·3434; Sis. Mar: J. T. Gentry " ... "".Pg. 931 
Cal Los Altos, Parsons Co., One FirstSt.,415-941-4745 
Fla Melbourne, CES Assocs., Box 1152, 305-254-2183 
III Palatine, Mills Rendell, 520 N. Robberson,312-358-

Ind 
7895 

Bloomington, D. Steffen & Assocs" 415 E. Fourth 
St., 812-339-4131 

Mich Grand Rapids, Elko Sis. Corp., 3119 Midland Dr., 

NJ 

NY 

616-949-1451 
Marlton, Cluett Sis. Assocs., 43 E. Main St., 609-

983-2154 
Glen Covel J. Kunze Assocs., 29 Jefferson St., 516-

671-2376 
Ohio Cleveland, D. Steffen & Assocs., 904 East 222nd St., 

Tex 

216-261-5055 
Dayton, D. Steffen & Assocs., 1201 Hempstead Rd., 

513-293-3145 
Dallas, Blai r Engrg. Sis., 10034 Monroe St.,214-352-

2556 
POSSIS MACHINE CORP .,825 Rhode Island Ave., 5., Minneapolis, 

Minn., Tel: 612-545-1471; Div. Mgr: M.L. Mullin 
POST ELCTRN. PRODS., 12 Lothrop St., Beverly, Mass. 01915, 

Tel: 617-922-5005; V ~. Mktg: H.G. Ryan 
*POSTLlTE indicator light - Drake Mfg. Co. 
*PQT HOOK panel mounts - Waters Manufacturing, Inc. 
POTTER AERONAUTICAL CORP., U.s. Rte. 22, Union, N.J., Tel: 

201-686-3010; Sis. Mgr:W.O.Chrusch ..... FSC 83475 
• POTTER & BRUMFIELD, Diy. American Machine & Foundry Co., 

1200 E. Broadway, Princeton, Ind. 47570, Tel: 812·385-5251, 
TWX: 812·291-4125; Sis. Mgr: D. Morrow"" .. "FSC No. 77342 
.. "" ....... " ..... ,."." .... " .. ".".,.", .... ""."", .. , ... ,, ,.",Pgs. 2311·2319, 2763 

Ariz Phoenix, Howe & HO'Ne SiS., Inc., 4109 North 18th 

Cal 
St., 602-264-7971 

Los Altos, E. Recht Assocs., 900 N. San Antonio 
Rd., 415-941-0336 

Los Angeles, Black & Strong,lnc.,1728S.LaCienega 
Blvd., (213) UP 0-9191 
San Diego, Black & Strong, Inc., 444 Olive St., 714-

298-4711 
Colo Denver, R.G. Bowen Co., Inc., 1440 S. Santa Fe, 

303-722-4641 
Conn Canaan, G.M. Hathaway Elctrns., Inc., Box 191, 

Fla 

Ga 

III 

Ind 

Ky 

La 

203-824-7215 
Orlando, Irby & Connolly, Inc., Box 6034B, 305-

423-8270 
Atlanta, Cartwright & Bean, Inc. of Ga., 3223 Cain's 

Hill PI., N.W., 404-237-2273 
Chicago, Balhorn & Welch, Inc., 1925 N.Harlem Ave., 

312-889-5011 
LaGrange Pk., Bierhaus Sis., Inc., 1013 East 31st 

St., 312-354-5100 
Ft. Wayne, R.O. Whitesell & Assocs., Inc., 203 W. 

Wayne St., 219-743-4411 
Indianapolis, R.O. Whitesell & Assocs., 6620 E. Wash 

ington St., (317) FL 9-5374 
Louisville, R.O. Whitesell & Assocs., Inc., 3620 

Lexington Rd., 502-893-7303 
Metairie, Cartwright & Bean, Inc. of Tenn., Box 

73336, 504-834-8312 
Mass Arlington, G.M. Hathaway Elctrns.,lnc., 1-11 Mystic 

St., 617-646c1380 
Mich Benton Harbor, R.O. Whitesell & Assocs., Inc., 303 

Fidelity Bldg., Tel: 927-2041 
DetrOit, Hilltronics, Inc., 13720 Puritan Ave., 313-
342-3242 

Minn Minneapolis, A.J. Warner Co., 4921 34th Ave., 5" 

Mo 
612-729-7371 

Clayton, L.R. Harry & Assocs., Inc., 7603 Forsyth, 
(314) PA 7-6123 
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Grandview, L.R. Harry.& Assocs" Inc" Box 588, 
816-763-3634 

NJ Cherry Hill, J.W. McCoy, 300 Marlton Pike, HA 8-
3444 

Englewood, J.A. Rudy & Assoc •. , 409 Grand Ave., 
201-567-5880 - . 

NM Albuquerque, C.T. Carlberg & Assocs., 2611 Quincy 
St .. N.E .. 505-265c1579 

NY Buffalo, R.F. Lamb Co., Inc .. 1865 Kenmore Ave., 
716-874-4900 

Clay, J.F. Harm & Assocs" Inc' l 1952 Boxford 
Cir., 315-699-2342 

Endicott, J,F. Harm & Assots" Inc., Box 21, (607) 
PI 8-8565 

Latham, T. Carse Sis. Co., Inc., Box 71, 518-785-
5844 

Rochester I R.F. Lamb Co., Inc., 63 Norcrest Dr 0' 
716-544-5580 

NC Charlotte, Cartwright & Bean, Inc. of Ga., 625 
Harwyn Dr .. 704-537-7965 

Ohio Cincinnati. R.O. Whitesell & Assocs., Inc .. 1172 
Galbraith,513-521-2290 

Cleveland, Scott Elctrns .. Inc., 1836 Euclid Ave., 
216-861-2626 

Columbus, Scott Elctrns., Inc., 79 E. State St., 614-
228-2313 

Dayton, R.O. Whilesell & Assocs., Inc.,. 4133 S. 
Dixie Ave., 513-298-9546 

Okla Tulsa, Components, Inc., Box 50277, (918) LU 3-
9149 

Pa Allentown, Beil & Whitaker, Inc., 1303 N. Troxell 
St., HE 4-5220 . 

Camp Hill, Beil & Whitaker, Inc., 849 Foxcroft 
Dr., 717-233-1254 

Harrisburg, Bel & Whitaker, Inc., 5610 Akron Dr., 
717-652-0184 

Pittsburgh, Scott Elctrns" Inc., 507 Liberty St., 
412-471-5233 

Reading, Beil & Whitaker, Inc., 3623 Jacksonwald 
• A,'~C., 215--H?-261C 

Tenn Memphis, Cartwright & Bean, Inc. of Tenn., 560 
S. Cooper St .. 901-276-4442 

Tex Dallas, J.B. Guenther, Inc., 4533 N. Cental Expwy., 
214-528-6286 

Houston, J.B. Guenther, Inc" Box 55525, 713-468-
0232 

Utah Salt Lake City, R.G. Bowen Co., Inc., 1380 W. North 
Temple, 801-364-4632 

Va Alexandria, Potomac Elctrns., Inc.,604Montgomery 
St., Tel: 836-1630 

Alexandria, Potter & Brumfield/604 Montgomery St., 
Tel: 836-1630 

Richmond, Potomac Elctrns., Inc., Box 3705,703-
275-0411 

Wash Seattle, R. Johnston Co .. Inc., 1011 Northeast 69th 
St., 206-524-5170 

Wise MilwaUkee, EA. Dickinson, & Assocs., Inc., 3612 
N. Green Bay Ave., 414-264-1080 

EXP: NY, New York, AMF Int'I., 261 Madison Ave., 212-
687-3100 

FOR: Can, Guelph, Ont., Potter & Brumfield, 135 Oxford 
St., 519-822-0390 

Can, Montreal, Que., Aeromotive Engrg. Prods., Ltd 
1700 Montee De Liesse, 514-332-1020 

Can, N. Vancouver, B.C .. C.L. Thompson, Ltd .. 3115 
Lonsdale Ave .. 604-987-9388 

Can, Weston, Ont., F. Eakin, Ltd., 9 Milvan Or., 
416-741-7485 

Can, Winnipeg, Man., C.L. 'Thompson, Ltd., 1440 
Erin St., 204-783-0848 

POTTER CO., 464 Central Ave., Northfield, III. 60093 
POTTER CO., Sub. Potter-Englewood Corp.,500W. FlorenceAve., 

Inglewood, Calif. 90301, Tel: 213-678-2651, TWX: 
910-328-6138; Sis. Mgr: D. Flowers ..... FSC 19781 

POTTER INSTR. CO., INC., E. Bethpage Rd., Plainview, N.Y., 
Tel: 516-694.9000, TWX: 510-224-6485; Sls.Mgr: 
W,P. Sharpe 

* POTTERMETER flowmeter - Potter Aeronautical Corp. 
* POUR··LAY corrosion proof cement - Sauereisen Cements Co. 
* POW-R-MA TE cord/light reels-Aero-Motive Mfg. Co. * POW-R-MATIC cable reels- Aero-Motive Mfg. Co. 
* POW-R-MITE cable reels-Aero-Motive Mfg. Co. 
* POW-R PAC converter, rectifier-,Price & Rutzebeck 
* POW-R-SAFE tool testers- Multi-Amp Corp. 
* POWER COMMANDER battery charger - RIL Elctrns., Inc. 
POWER COMPONENTS, INC., Box 421, Scottdale, Pa. 15683, 

Tel: 412-887-6600; Sis. Mgr:B.C.Hill ..... FSC 18041 
POWER CONTROL CORP" P.O. Box 11432,Pittsburgh,Pa.15238, 

Tel: 412-782-3120; Sis. Mgr: M.H. Wainwright, Jr. 
POWER CONVERSION PRODS., INC., 42 East St" Crystal 

Lake, III. 60014, Tel: 815-459-9100; 515. Mgr: 
C.F. Seyer 

• POWER DESIGNS, INC., 1700 Shames Dr., Weslbury, N. Y. 
11590, Tel: 516· 333-6200, TWX: 510·222·6561; Sis. Mgr: 
H. Goldslein ........ FSC No. 98095 .......................... Pgs. 2064-2071 
Ala HuntSVille, E.G. Holmes & Assoc;, 4862 Governors 

Dr., W .. 205-837-6900 -
Cal Burlingame, Dynamic Assocs"lOl1-ECadiliacWay, 

415-344-2521 
L~$ "'\r:;::::!:::z# DYiiumic ';55u\;.::..# 51% W. Washington 

Blvd., 213-933-5833 
Colo ·Denver. Hytronic Meas., Inc., 1295 S. Bannock St., 

(303) PE 3-3701 
Conn New Haven, H.J. Schuft Co .. 965 Dixwell Ave .. (203) 

UN 5-1365 
Fla Orlando, E.G. Holmes & Assoc .. 3161/2 S. Bumby, 

305- C H 1-2128 
Ga Chamblee, E.G. Holmes & Assoc .. 3667 Clairmont 

Rd., 404-451-6161 

3080 

--------~~~----~-I III Chicago.L.F. Green & Assocs .. 5218 W. Diversey 
Ave .. 3.12-286-6824 

Md Silver Springs, QED Eletrns., 880 Bonifant St .. 301-
588-8134 

Mass NewtonVille, H.J. Schuft Co., 815 Washington St" 
617-527-5304 

Mich DetrOit, H. Teplitz & Cp., 26847 Grand River Ave., 
313-537-9058 

Minn Minne'lPolis, L.F. Green & Asspcs .. 3037 Central 
Ave .. N.E .. 612-781-1611 

NJ, Camden, QED Eletrns., 2916 Federal St .. 609-365-
2470 

NY Mt. Vernon. QED Elctrns .• 500 Nuber Ave .. 914-
698-2200 

SyracuSe, Ossmann Instrs., Inc" 101 Pickard Dr., 
315c454-2461 

NC Greensboro,E.G. Holmes & Assoc., 430W.Friendly 
St., (919) BR 2-0855 

Ohio Cleveland, H. Teplitz & Co., 39-45 Mead.owbrook 
Blvd., 216-371-2044 

Dayton, H. Teplitz & Co .. 3718 Salem Ave .. 513-
277-9178 

Okla Tulsa, Applied Science Assocs., 7966 East 41 St .. 
918-627-6199 

Tex Dallas, Applied Science Assocs .. 3707 Rawlins 
St., 214-526-8316 

Houston, Applied Science Assocs., 5716 Southeast 
Frwy., 713-781-1441 

Wash Seattle, Showalter-Judd, Inc., 1806 5. Bush PI .. 
206-324-7911 

EXP: NY, NeW York, Rocke Int'I., 13 East 40th St., (212) 
MU 9-0200 

FOR: Can, Calgary, Alb., R-O-R Assocs., 805 5th St., 
S.W .. 403-265-6470 

Can, Don Mills,Ont., R-O-RAssocs .. 1470 Don Mills 
Rd .. 416.-444-4403 

Can, Montreal, Que.,R-0-RAssocs.,3330Cavendish 
Blvd .. 514-482-8430 

Can, Ottawa, Ont .. R-O-RAssocs .. 1320 Carlina Ave .. 
613-722-6531 . 

• POWER DESIGNS PACIFIC, INC., Miranda Ave., Palo Allo, Calif., 
Tel: 415·321·6111, TWX: 910·373·1251 ........ Pgs. 2064-2071 

POWER ELCTRNS. CO., 5701 Savoy La., Houston, Tex. 77036, 
Tel: (713) SU 2-7200; 515. Mgr: W.F. Mayfield 

POWER ENGRG. & EQUIP. CO., INC., 1826 213th St., Torrance, 
Calif. 90507, rei: 213-328-6677, TWX: 910-349-6659; 
Sis. Mgr: C.R. Lever 

• POWER INC., 12809 Eagle Ridge Dr., Burnsville, Minn. 55378, 
Tel: 612·890·1360; Sis. Mgr: D. L. Carlson ........ FSC No. 25441 
............................................. " ... "" ... "." ........... " ..... " ... " ........ ,"Pg. 2063 

POWER INSTRUMENTS, INC., 7352 N. 'lawndale Ave., Skokie, 
III., Tel: 312-676-2300; Sis. Mgr: A.L. Svanascini 

• POWER/MATE CORP., 163 Clay St, Hackensack, N. J. 07601, 
Tel: 201 ·343·6294, TWX: 710·990·5023, 515. Mgr: J. Rogers 
, ....... FSC No. 23934 ........................ "''',, ..... , ........... Pgs. 2072·2079 

Cal Cupertino, Power Data, 10601 S. Sunnyvale Saratoga 
Rd., 408-257-3100 

Los Angeles, Black & Strong, Inc., 1728 S. La 
Cienega Blvd.. 213-870-9191 

San Diego, Black & Strong, Inc., 444 Olive St., 
714-298-4711 

Colo Littleton, Hilleary Assoc., 2552 Ridge Rd.,303-794-
4279 

Conn Hamden, Instrument Consultants, Inc .. 2381 Whitney 
Ave .. 203-248-4174 

Fla Ft. Flauderdale, Nine Assoc .. Box 23830, 305-584-
6999 

Idho Idaho Falls, Hilleary Assoc .. Zenith 7777 
III Chicago, K.W. Meyers Co., 7256 Touhy Ave., 312-

774-6440 
Ind Indianapolis, K.W. Meyers Co., 3512 Rockville Rd., 

317-243-6681 
Kans Mission, Technical Mktg. Assoc., 5827 Outlook, 

913-831-2888 
Mass Waban, Instrument Consultants, Inc" Box 25,617-

969-9881 
Mich Southfield, Twin Region Elec. 515., 29563 North-

western Hwy., 313-358-4480 
Minn Minneaoolis •. K.W. Mevers Co .. 4725 Excellsior 

Blvd .. 612-920-7080 
Mo St. Louis, Technical Mktg. Assoc .. 2050 Woodson 

Rd.. 314-427-3600 
N.I Mnrri<;town. Gravdon-Sherman. Inc .• 230 Madison 

Ave., 201-538-9246 
NM Alamogordo, Hilleary Assoc., Enterprise 777 

AlbUDueroue. Hillearv Assoc., 311Washington,S.E .. 
505-265-7631 

Las Cruces,'Hilieary Assoc., Enterprise 777 
NY Fayetteville; Graydon-Sherman" Inc" Davis Bldg., 

315-637 -9861 
Great Neck, Graydon-Sherman; Inc .. 516-487-9696 

Ohio Cleveland, Twin' Region Elec. Sis .. 21010 Center 
Ridge Rd .. 216-331,7650 

Dayton, Twin Region Elet.Sls;,3864Kettering Blvd'., 
513-434-8000 

Pa Pittsburoh. Twin ReQion Elec. Sis •• 201 Penn Center 
tllvd .. 412-824-1120 

Yeadon, Graydon~Sherman, Inc., 835 Connell Ave .. 
215-664-7316 

Tex EI Paso, Hilleary Assoc., 8888 Dyer, 915-751-5491 
Utah Salt Lake City, Hilleary Assoc .. Zenith 7777 
Va Annandale, Nine Assoc., Box 328, 703-256-9105 
Wash Seattle. Instrument SpeCialists; Inc" 5950 6th Ave., 

S .. 206-767-4260 
FOR: Can, Tononto, ant .. Oat.comp, Ltd., 1477 Eglinton 

Ave .. W .. 416-789-5732 

* Trade Name-See Mfr. Usting 

MANUFA'CTQRERS' SAI.ES OFFICES' TRADE NAMES ••• 

- - - - - - - -Adv~rtisement- - - - - - - -
Call or write factorY or rep. for free catalog 

lis\ingthousandscof standardmodules from 0 to 
400 volts, up to '25 ,amps, in ,~iri;\)te and dual 
models. All supplies are cOl]1pletely short 
circuit proof, are fully repajrable, use top 
uality' components, and are rated for 7loC 
ambient operation. Many models shipped same 
day. 

*POWERCMOD power supplies - Powert.c ..' , 
·"POWEK-O-MAIIC.60 saturable reactor control - tllue M ~Iect. 
"POWEK-O-MAI n; 70 proportiOning control - tllue M~lectric 
*POWERcPAC transistors - Motorola Semiconductor 
*POWER PAK generators, generator sets - Winpower Mfg. Co. 
*POWER-PLUG phone plugs - Switchcraft Inc. 
POWER SOURCES, Div. Technical Operations, Inc., South Ave., 

Burlington, Mass. 01803, Tel: 617-272-2000; Gen'l. 
Mgr: R.R. Smyth 

• POWER SYSTEMS INC., 4023 Del ReyAve., Venice Calif. 90291, 
Tel: 213·870-4582, Sis. Mgr: R. F. Bouton ." .. ", .... " .... Pg. 2084 

Ariz Scottsdale, Ar/Tec, Box 727 
Cal Redwood City, Long & Assoc., 505 Middlefield Rd., 

Fla 
Mass 
Minn 

415~369-3324 
San Diego, B. Gorman, 4476 Tivoli St./ 
Melbourne, C.E.S. Assoc., Box 1152,305-254-2183 
Lexington, K.C. Stevens & Co." Inc., Box 24 
Minnetonka, T .H. AyreAssoc., 509 Eden Prarie Rd., 

612-935-2191 
Ohio Dayton, M. Meacham, 137 Lakeview Dr., 513-433-

Tex 

Va 

2511 
San AntoniO, H.amilton Assoc., 3018 Shady Springs, 

512-341-5821 
Annandale, J. Hopkins Assocs., 4520 Starr Jordan 

Dr" 703-280-2086 
Wash Seattle, Instrumentation & Eng. Sis. Co., 13313rd 

Ave. Bldg., (206) MU 2-1123 
*POWER/VAC circuit interrlJrtprc:; - r.Pl1pr?l! EleGtr!~ Ct}. 
*POWERBUS laminated bus bars - Flexible Circuits Inc. 
'1'OWERCOMP silicon devices - Power Components Inc. 
POWERCUBE CORP., 214 Calvary St., Waltham, Mass. 02154, 

Tel: 617-924-1758, TWX: 710-327-9216; 515. Mgr: 
N. E. Chapman 

*POWERDIAL scr power control - Lutton Electronics Co. 
* POWERELL cable reel-Industrial Elec. Reels, Inc. 
* POWERFORMER dri-type transformers -Jefferson Elec. 
*POWERHOUSE ultraviolet lamp - Black Light Products 
* POWERHOUSE speakers, tapes, noise filters~ Fedtro, Inc. 
* POWERLINE outlet box- Waber Elctrns., Inc; 
'1'OWERSTAT variable transformers - Superior Electric Co. 
• POWERTEC DIV., Airtronics, Inc., 9168 DeSolo Ave., Chatswortll, 

Calif. 91311, Tel: 213·882·0004; Sis. Mgr: J.Ling ........ FSC No. 
24429 ." ..................................... " .... " .... , ... , ............... Pgs. 2080,2083 

Cal Los Altos, Richards Assocs., Bo)(280,415-941-3226 
Colo Englewood, PLS Assocs., 7895 E.Prentice,303-771-

0140 
Mass Needham, Garrettson Co., Inc., 10 Kearney Rd.,617-

NM 

NY 

Pa 

Va 

449-2640 
Albuquerque, PLS Assoc$;, 4200B.5ilver Ave.,S.E., 

505-255-2330 
Williston Pk., Garrettson Co., Inc., 99 HilisideAve., 

516-747-6610 
Philadelphia, Garrettson Co" Inc., 92':'14 Masland 

St., (215) HO 4-2275 
Arlington, Airtronics, Inc .. 1611 N. Kent St., 703-

525-4476 
Wash Bellevue, A. Smith Co., 405 166 S.E.,206-746-6770 

*POWERTEMP temperature control systems - Koblcon Lorp. 
*POWERTRAN power supply modules - Ferrotran Electronics 
* POWERTRONac power supplies-Industrial Test Equip. Co. 
*POWR-RIB resistors - Ohmite Manufacturing Company 
*POXY-GARD epoxy compounds - Sterling Varnish Co. 
POXYLUBE, INC.,541 S. Webster Ave., Indianapolis, Ind. 46219, 

Tel: 317-359-5407; 515. Mgr: L.M. Vaughn 
FSC No. 06666 

'1'RECIFIX A 7mm cooeetors - American Corporation 
'1'RECIFIX AA 7mm connectors - American Corporation 
PRECISE ELCTRNS., Div. Designatronics, Inc., 76 East 2nd St., 

Mineola, N.Y., Tel: 516-741-7070 
*PRECISE-OHM precision resistors - Precision,'lnc. 
PRECISION APPARATUS, Div. Dynascan Corp., 1801 W. Belle 

Plaine, Chicago, ill. 60613, Tel: 312-327-7270; Sis. 
Mg,,~. Dunn 

PRECISION ARC CO" INC., 785 Woodend Rd., Stratford, Conn. 
06497, Tel: 203-378-7397; Sis. Mgr: J.W. Andrews 
..... FSC No. 36231 

• PRECISION ELCTRN. COMPONENTS, LTD., 19 HafisRd., Toronlo, 
ant., Can., Tel: 416·249·7103, TWX: 610492·1341, 515. Mgr: 
H. F. Walter .. " ....... " ......... " ..................... , .. , ....... ", ................. Pg. 2490 

Ala HuntSVille, Powertronics, Inc" Box 3384, 205-852-
6347 

Ariz Scottsdale, Mercury Engrg. Sis., Box 3130,602-945-

Cal 

Fla 

III 

1927 
Cupertino, Deere Elctrns., Inc., 20440 Town Center 

La., 408-257-3040 
Van Nuys, Penwarden Assocs., 14547 Titus St.,213-

.782-4920 
SI.Petersburg, Component Sis. Co., Box 9545, 

813-360-7460 
Chicago, J.R. Sis. Eng., Inc., 7132 N. Harlem Ave., 

312-774-8550 
Iowa Cedar Rapids, J.R. 515. Eng., Inc., 3550 Cottage 

Grove. Ave., 319-365-5259 
Kans Kansas City" Impala, l'nc.,3i41 Merriam La., 913-

831-3933 
Mass Longmeadow; Bahr Sis. C<>., 91 Woodsley Rd., 413-

567-3488 
Mich Birmingham" Component/Insulation Corp., 610, N. 

Woodward Ave" 313c641.1449 

eem/1969 



· .• including Federal Supply Codes (FSC) where available 

Mo 

NY 

NC 

Hazelwood, Impala, Int., 47 Village Sq. Shpg. Ctr., 
314-831-3933 

Buffalo, R.W. Jackson Co., Inc., 4446 Main St., 
716-839-0200 

Pt. Washington, P.D .Aaron Assocs., 60 Richards Rd., 
516-767-8480 

Raleigh, Powertronics, Inc., 2454 Medway Dr., 919-
834-6941 

Ohio Cleveland, Comp./lnsulation Corp" lq235 lJetroit 

Pa 

Tex 

Ave., 216-521-3570 
Fairview Village, R.H. Hilderbrand, Box 166, 215-

247-6225 
Pittsburgh, J.W. Kight, Inc., 4 Longfellow Rd., 412-

781-8303 
Ft. Worth, W.P. Fralia Co., Box 12625, 817-738-

2394 
Wash Bellevue, H,s. Thorpe Co., Box 1117, 206-454-0667 

PRECISION ELCTRNS. CO., 427 Plain St., Marshfield, Mass., 
Tel: 617-834-6671; Pres: K,A. Williams 

PRECISION ELCTRNS., INC., 9101 King Ave., Franklin Pk., III. 
60131, Tel: 312-678-5350; Sis. Mgr: W. Stow 

PRECISION ELCTRNS., INC., 1 Di Tomas Ct., Amityville, N.Y., 
Tel: 516-598-2300; Sis. Mgr: J. Salit ..... FSC 13483 

PRECISION, INC., 3415-48th Ave., N., Minneapolis, Minn. 55429, 
Tel: 612-588-9441; Sis. Mgr: E.N. Honebrink 

PRECISION INSTRUMENT CO., 3170 Porter Dr., Palo Alto, Calif. 
94304, V.P. Sis: J.V. Shane ...... FSC No. 09269 

• PRECISION LAMP ENGINEERS, 25 Wayland St., San Francisco, 
Calif. 94134, Tel:415·333·5466; Sis. Mgr: H. McGill, Jr ... Pg. 1803 

• PRECISION MECHANISMS CORP., 44 Brooklyn Ave., Westbury, 
N. Y. 11590, Tel: (516) ED 3·5955; 515. Mgr: L. N. Canick ...... . 
FSC No. 08127 .................................................................. Pg. 2671 

Cal N. Hollywood, Components Sis. Calif., Inc., 11484 
Oxnard St., 213-980-3400 

Mass LeXington, Components Sis. Corp., 1644 Mass-

NY 
achusetts Ave., (617) VO 2-1633 

Hartsdale, Components 515. Corp., 221 E. Hartsdale 
Ave., (914) SC 5-1050 

Rochester, A & 0 Devices, Inc., 830 Linden Ave., 
716-586-8033 

• PRECISION METAL PRODS. CO., 41 Elm St., Stoneham, Mass. 
02180, Tel: 617·438·3650, TWX: 710·393·0113; 515. Mgr: 
R. A. Degnan ........ FSC No. 86577 .......................... Pgs. 976, 132~ 

Ariz Scottsdale, J. Osborn Assocs., Box 968, 602-948-

Cal 
0501 

Glendale, Dewco Sis., Inc., 6915 San Fernando Rd., 
213-849-6101 

Colo Denver, McLoud & Raymond Co., 2151 S. Grape St., 

Fla 

III 

Ind 

Md 

303-156-1589 
Orlando, W.R. Lehmann Co., Box 20275, 305-841-

4901 
Chicago, Rusz Sis. Co., 7740 Ardmore, (3121 NE 1-

7322 
Ft. Wayne, B.F. Hamsher Co.,418 E.Berry St., 219-

432-1164 
Baltimore, Moler-Eader Assocs., 320 Hillen Rd., 

(30ll VA 5-1130 
Mass W. Concord, Sales Engrg. Co., Baker Ave., (6171 va 

2-7320 
Mich Lathrup Village, R.C. Nordstrom &Co.,Box32,313-

444-4417 
Minn Minneapolis, F. Peterson Co., Box 8409,612-927-

Mo 
NJ 

4453 
St. Louis, J.J. VondraS&Co., Box 10121,314-837-0645 
Haddonfield, Moler-Eader Assocs., Box 240, (609) HA 

8-2440 
NY Rochester, R.P. Kennedy Co., Inc., Box 8417, 116-

271·6322 
Rockville Centre, Willgold Elctrn. 515.,100 N. Village 

Ave .. (516) RO 4-4022 
Ohio Cleveland, R.G. Sidnell & Co., Inc., 14701 Detroit 

Ave., 216-221-1313 
T ex Dallas, Engineers Int'l. Co., Box35601, 214-352-2666 
Wash Seattle, W.J. Stulgis Co., Inc., 608 W. Crockett St., 

(206) AT 2-7870 
• PRECISION PAPER TUBE CO., 1033 S .. Noel Ave., Wheeling, III. 

60090, Tel: 312·537-4250; Vice Pres: R. C. Ellis .......... Pg. 1587 
PRECISION SCIENTIFIC CO., Sub. GCA Corp., 3737 W. Cortland 

St., Chicago, III. 60647, Tel: 312-227-2660, TWX: 
910-221-3122; Sis. Mgr: J.W.Black ... FSC No. 48619 

PRECISION SENSORS, INC., P.O. Box 297 , Trumbull,Conn.06611, 
Tel: 203-377-3773, TWX: 710-453-2069; Sis. Mgr: 
J.S. Baldyga ...... FSC No. 14314 

PRECISION SPECIALTIES, INC., P.O. Box 118, Pitman, N.J. 
08071, Tel: 609-589-0815; V,P. Sis: R.G. Drysch 

PRECISION STANDARDS CORP., P.O. Box 8361, San Marino, 
Calif. 91108, Tel: 213-795-7172 ..... FSCNo. 24847 

PRECISION SYSTEMS DIV., 1183 Chesapeake Ave., Columbus, 
Ohio 43212, Tel: 614-488-0771; Gen'l. Mgr: V.L. Bell 

• PRECISION TIMER CO., INC., 400 Wesley Ave., Westbrook, Conn. 
06498,Tel: 203·399·6253; Sis. Mgr: A. B. Hunicke .... Pg. 1050 

Ala Birmingham, M G Elctrns. & Equip. Co., Inc., Box 
2308,205-328-4525 

Cal San FranciSCO, Lebell-Warren AS50CS" Box 246, 
415-593-7688 

Fla Miami, Ludlum Assocs. Co.,Boxp37,305-885-3611 
III Chicago, Claude Booth & Assocs., Inc., 1921 N. 

Harlem Ave., 312-237-7910 
Ind Ft. Wayne, Hoemig :)15, Co., J4U!:I tSutier (';t., 21'.1-

473-6913 
Minn Minneapolis, F.B. Hill Co" 6110 Excelsior Blvd., 

619-929-6727 . 
Mo Kansas City, M.E. Bettis Co .• , 37b6 Broadway, (816) 

,La 1-0772 
NJ S. Orange, 5imberkoff Sis" Inc., 71 Valley St., 201-

763-7900 
• PRECISION TUBE CO., INC., Church Rd. & Wissahickon Ave., 

N. Wales, Pa. 19454, Tel: 215·699·5801, TWX: 511).66.1·8427; 
Sis. Mgr: J. P. Johnson ........ FSC No. 82413 .................. Pg. 2965 

Ala Huntsville, Theall Corp., Box 3122, 205-852-1525 
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Ariz 
Cal 

Colo 

Fla 
Ga 

III 

Mass 

Minn 

Mo 

NJ 

NC 

Ohio 
Okla 

Pa 

Tenn 

Tex 

Va 

Scottsdale, Fryco, Box 464 
LaCanada, R.B. Dahl, 1931 Orchard,213-79O-6111 
Van Nuys, C.W. Swift& Assocs., 15235 Burbank Blvd., 

213-873-4778 
Denver, Walter Eng, Assoc., 880 Bonnie Brae 

Blvd., 303-777-5585 
Maitland, Theall Engrg. Sis, Co., Box 922 
Atlanta, D.W. Slavin Co., 3127 Randolph Rd., N.E., 

404-938-1677 
Elmwood Pk.,H.G. Pretal, Inc., 7716 W. North Ave., 

312-453-3380 
Burlington, Tri Tek, Inc., 165A Bedford St., 617-

272-4550 
St. Paul, Morlock & Assocs., 2148 Carter Ave., 612-

645-2303 
St. Louis, Crowley-Dunkel & Assocs., 2200 S. 

Brentwood Blvd., 1314) WO 2-7657 
Morristown, Graydon-Sherman, Inc., 230 Madison 

Ave., (20ll JE 8-9246 
Charlotte, S.M. Clarke Co., 2044 Sherwood Ave., 

704-376-8262 
Toledo, Clifford Elctrn. Sales Co., Box 81 
Tulsa, M. Daggett, Jr. & Assoc., 4580 E. 50th St., 

(918) NA 2-3743 
Havertown, Massey Assocs., 1325 W. Chester Pke" 

(215) SU 9-2320 
Chattanooga, Materials Engrg., Box 8244, 615-622-

2094 
Dallas, M. D.aggett, Jr. & Assocs., 5934 Royal La., 

(214) FL 7-1256 
Houston, M. Daggett, Jr. & Assocs., 4007 Bellaire BI 

MO 8-1712 
Richardson, Lawrence Sis. Co., Box 1038, 214-235-

5504 
Fairfax, Schibley Assocs., 10604 Warwick Ave., 

703-591-3008 

* PREFCOAT meas. system - Ohmart Corp. 
PREFERRED ELCTRN5., INC., Main Line Dr., Westfield, Mass. 

01085, Tel: 413-568-2301; Sis. Mgr: P .A. Muto 
PREFORMED LINE PRODS. CO., 5349 St. Clair Ave., Cleveland, 

Ohio 44103, Tel: 216-881-4900; Sis. Mgr: M.Lekson 

PREIS, H.P. ENGRAVING MACHINE CO.,651 U.S. Hwy. 22, Hill
Side, N.J. 07205, Tel: 201-686-7736; Sis. Mgr: M.H. 
Preis 

* PRE1S-PANTO engraving machines-Preis, H.P. Engraving 
Machine Co. 

PREMAX PRODS. DIV., Chisholm-Ryder Co., Inc., Highland & 
College Aves., Niagara Falls, N.Y., Tel: 716-285-
9186; Pres: M.C. Llop ..... FSC No. 74183 

• PREMIER METAL PRODS. CO., Div. Sunshine Mining Co., 337 
Manida 51., Bronx, N. Y. 10474, Tel: 212·991·6600; 515. Mgr: 
B. Klinger ........ FSC .No. 02954 ............................................ Pg. 585 

Cal Menlo Park, Straube Assocs., 483 Willow Rd., 415-
323-2476 

San Gabriel,A.J. Rissi Co., 1817 S.San Gabriel Blvd., 
213-283-7614 

Colo Denver, Stevenson Co., 1642Sheridan Blvd.,303-244-

Conn 
Fla 
Ga 
III 

7960 
Meriden, Lavin Assocs., Box 921, 203-237-5527 
Orlando, Atcheson & Adams, Box 2171, 305-424-9491 
Decatur, Atcheson & Adams, Box 877 
Chicago, Ellinger S.ales Corp., 6580 Northwest Hwy., 

312-763-1570 
Kans Overland Park, Penzner Assocs., Inc., Box 6264, 

La 
Md 

913-381-0004 
New Orleans, G.V. Peck Co., Box 8087, 504-282-1553 
Baltimore, E-K-P Assocs., Inc., 1626 Forest Park 

Ave.,301-747-317U 
Towson, Leff Sales Assocs., 408 York Rd.,301-823-

0774 
Mass Need~:4~~~6 Lavin Assocs., Inc., Box 223, 617-

Mich 

Mo 

NJ 

NY 

NC 

Ohio 

Okla 
Pa 

Tenn 

Tex 

Utah 

Wash 
EXP: 

Dearborn, Astro Sales Co., 23810 Michigan Ave., 
313-565-2100 

Hazelwood, Penzner Assocs./ 400 Brooks La., 314-
731-4334 

Pennsauken, Left sales Assoc., 5900 Westfield Ave., 
609-663-4025 

Camillus, Callahan-Ferguson Co., 107 Greenhedge 
Dr •• HU 8-5518 

Great Neck, Harris & Aldrich Sales, Inc.,320 North
ern Blvd., 516-466-4122 

Manlius, Callahan-Ferguson Co., 117 Fayette St., 
315-682-9301 

Mt. Vernon, D. Sonkin Assocs.,10 Fiske PI., (914) 
MO 8-9809 

Greenboro, Atcheson & Adams, Box 9085, 919-272-
6838 

Cleveland, M. Roth Sis. Co., 678 S. Green Rd., 216-
382-9090 

Tulsa, G.V. Peck Co., Box 15671, (918) LU 5-5853 
Doylestown, E-K-P Assocs., Inc., 344 W. Court St., 

215-345-1523 
Easton, E-K-P Assocs., Inc.,1901 Washington Blvd., 

215-252-6373 
Knoxm~~7~~~~10n & Adams, Maloney Rd., Rte.1I3, 

Dallas, G.V. Peck Co., 210 Casa Linda Plaza, (214) 
DA 8-3511 

Houston, G.V. Peck Co., 5757 Bellaire Blvd., (713) 
MO 4-1435 

Salt Lake City, Stevenson Co., Box 17495,801-277-
2515 

Seattle, W.r... Wood. Inc., Box 46046, 206-935-9400 
NY, Plainview, Emec, Inc., 160 Terminal Dr., (516) 

WE 1-3700 

PRE·PRI 

• PREMIER MICROWAVE CORP., 35 New Broad St., Port Chester, 
N. Y. 10573, Tel: 914·939·8900, TWX: 914-937·5080; Sis. Mgr: 
J. Simmonds ........ FSC No. 15870 .................................... Pg. 1691 

Ala Huntsville, J.L. Highsmith Co., Holiday Oftice Ctr., 
205-881-3294 

Alas Anchorage, Hoffer Enterprises, 129 Fifth Ave. 
Cal Millbrae, Melvin Sis. Co., 113 EI Camino Real,415-

697-6922 
Torrance, Brook & Day, 3706 West 225 St., 213-373-

2309 
Conn W. Harttord, S.C. Hooker, Inc., 60x.369, 203-223-

Fla 

III 

Mass 
Mo 
NY 

NC 

Ohio 

Tex 
Va 

8800 
Orlando, J.L. Highsmith Co., 4437 Edgewater Dr., 

305-293-5202 
Chicago, P .G.M. Component 515., Inc., 2842 N. 

Sheridan Rd., 312-281-2112 
Winchester, S.C. Hooker, Inc., 617-729-5482 
St. Louis, G. Fixman Engrg. Co., 8160 Stanford St. 
Huntington, COB, Inc., 675 W. Jericho Tpke., (51b) 

MY 2-5200 
Syracuse, Syracuse Tech Reps., Box 47,315-488-022 
Charlotte, J.L. Highsmith Co., 3733 Monroe Rd" 704-

333-7743 
Dayton, B.E.K. Assocs., 330 Salem Ave., 513-278-

1343 
Dallas, Scott Technical Sls.,Box30324,214-352-7698 
Richmond, J.L. Highsmith Co., 5003 Brook Rd., 703-

266-2060 
EXP: NY, New York, Lindor Int'l. Corp., 10 East 40th St., 

(212) MU 5-6740 
. FOR: Can, Ottawa, Ont., E.G. Lomas, Ltd., 21 Laurier, 

W., 613-232-7106 
*PREP/LAP welding machines - TaYlor-Winfield Corp. 
* PREPKROMATIC gas chromatograph - Nester/Faust Mfg. Corp. 
*PRES-BOND gasketing types - Pres-On Products 
PRES-ON PRODS., 39 Factory Rd., Addison, III. 60101, Tel: 312-

543-9466; Sis. Mgr: T. Cummins 
* PRESENTATION telegraph key - Vibroplex Co., Inc. 
• PRESIN CO., INC., Trap Falls Rd., Shelton, Conn. 06484, Tel: 

203 • 929·1495; 515. Mgr: E. Hans .................................. Pg. 1051 
Cal Los Angeles, Tucul Engrg., 6402 Crenshaw Blvd., 

213-750-0338 
San FranciSCO, Electro Pacific 515., 2524 Franklin St., 

415-776-8582 
Conn Shelton, Presin Co., Inc., Trap Falls Rd., 203-929-

III 

Md 

1495 
Chicago, A.S.&H. Assocs., 6272 W. North Ave.,312-

237-2343 
Towson, Kraft Elctrn. Sis., Inc., 510 Woodbine Ave., 

301-828-5838 
Minn Minneapolis, Wenco Sls" Inc., 7728 Morgan Ave., 

NY 
5.,612-866-3639 

Mt. Vernon, D. Sonkin Assocs., 10 Fiske Pl., 914-
668-9809 

Syracuse, Lightstone Corp., E. Molloy Rd., 315-
454-3209 

Ohio Chagrin Falls,J.KilroyCorp.,Box365,216-338-5123 
Pa Newtown Sq., Holdsworth & Co., Box 298, 215-338-5123 
Tex Seabrook, Stolle-Hamilton Co., 1108 Meyer Rd., 713-

474-3155 
* PRESS-t-CELL pressure indicator- Fischer & Porter Co, 
*PRESS-ON compression tap - Pen U.lion Electric 
*PRESS-TO-TEST indicator light - Drake Mfg. Co. 
*PRESSEX epoxy preform powder - Mansol Ceramics CoOl,lnc. 
PRESSTEEL CO., 9705 E. Garvey Ave., EI Monte, Calif. 91733, 

Tel: 213-283-1225; Pres: W.H. Mead .... FSC 89669 
* PRESSWELD work benches, tables- Presstell Co. 
* PRESTEST self testing indo lights-Cutler-Hammer, Inc. 
PRESTOLITE WIRE & CABLE DIV., P.O. Box 649, Pt. Huron, 

Mich. 48060, Tel: 313-985-6131, TWX:313-985-S529; 
Dir. of Sis: V.R. SteinmeYer ..... FSC No. 88945 

PRESTON SCIENTIFIC, INC., 805 E. Cerritos Ave., Anaheim, 
Calif. 92805, Tel: 714-776-6400; Sis. Mgr: B. Spear 

PRESTOSEAL MFG. CORP., 37-12 l08th St., Corona, N.V.IU6S, 
Tel: 212-457-5566; Sis. Mgr: L.M. Brody 

*PREST RACE recording chart paper - Gubelman Chart 
Division 
PRICE BROTHERS, INC., 1025 W. North Ave.,Chicago,llI. 60622, 

Tel: 312-337-0700; 515. Mgr: M.D. Cloud 
• PRICE ELECTRIC CORP., E. Church & 2nd Sis., Frederick, Md. 

21701, Tel: 301·663·5141, TWX: 710·862·0901; Sis. Mgr: 
B. R. Reeder ........ FSC No. 82415 .................................... Pg. 2320 

Ala Huntsville. WA Brown & Assoc .. lnc .. 1314 Buford 

Cal 
St .. N.W .. 205-539-6884 

Hollywood. Westaironics, Inc., 1800 N. Highland, 
213-466-6201 

San Jose, Componelics, Inc., 138 North 4th St •• 408-
297-5970 

Colo Denver. Hamilton Electro Sis .. 3010 W. Alameda. 

Fla 

III 

Md 

303-934-5508 
Ft. Lauderdale. WA Brown & Assoc .. Inc .. 3039 

Northeast 32nd Ave .• 305-564-8000 
Orlando. W.A. Brown & Assoc., Inc., 222 Weber 

Ave .. 305-425-5505 
Chicago, Whitmore Assoc., Inc., 535 N. Michigan 

Ave .. 312-321-1503 
Towson. J-H Eletrn. Sis. Co .• Box 6844,301-825-

4441 
Mass Waltham. Selmark Assoc., Inc., 195 West St •• 617-

899-8110 
M;ch Detrnit. R.C. Merchant & Co .. Inc .• 18411 W. 

Mo 

NJ 

McNichols. 313-535-6000 
St. Joseph. R.C. Merchant & Co .• Inc .• 505 Pleasant 

St., 616-983-7378 
St. Louis. R.B. Stahlhut. 12760 Post Oak Rd •• 314-

725-7793 
E. Orange, Engineering Sis. Corp.,263CentraIAve.( 

201-674-6505 
NY N. Massaoeaua. C.B. Hopkins Co" 3 N. Utica Ave., 

516-796-0066 
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PRI-PYR 

NC 

Rochester. Reed Ektrns •• Inc" 2815'Monroe Ave., 
716-253-3246 

Vestal, Reed Elctrns., Inc., Box 187, Vestal Pkwy., 
E •• 607-748-7391 

Winston-Salem. W.A. Brown & Assoc .. lnc .. 44OWest 
End Blvd •• 919-725-5384 

Ohio Cleveland, C.A. Robinson Co .• Inc •• 4225 Mayfield 

Pa 

Tex 

Rd .• 216-381-9049 
Davton. C.A. Robinson Co •• Inc •• 11 W. Monument 

Bldg •• 513-222-0832 
Ambler. Griffin-Campbell. Inc .• 25 Skippack Pike. 

215-646-7535 
Ft. Worth. W.P. Fralia Co., Inc., Box 12625, 817-

827-1233 
Wash Seattle, Blair Hirsh Co., 4013 leary Way, N.W., 

206-783-3423 
EXP: NY. New York. Frathom Co .• Inc .• 202 East 44th 

St.,212-687-939O 
FOR: Can. Toronto, DnL, TRW Elctrn. Comps., Ltd., 

PRICE & RUTZE~~tK~'il':!r:Bo~d3b~I~~J~~;W(alif., Tel: 415-
582-3062; Pres; J.D. Rutzebeck 

PRIESTER, H.E. CORP., 250 Station Plaza, Hartsdale, N.Y. 10530, 
Tel: (914) SC 3-4815; Sis. Mgr: H.E. Priester 

* PRIMAX soldering guns- Roche, Paul C. Co., Inc. 
• PRIMO CO., lTD., 1-25, 6-chome, Milaka-shi, Tokyo, Japan, Tel: 

(0422) 43-3121; Sis: Mgr: M. Nomura .............................. Pg. 556 
III Chicago, 530W Surf St., 312-472-6142 

* PRIME AllOY solder- Michael, Claude, Inc. 
*PRIMEWIRE premium alum. welding wire - Ail-State Welding 
*PRINCETON cameras - Burke & James 

• PRINCETON APPLIED RESEARCH CORP., P.O. Box 565, Prince
ton, N. J. 08540, Tel: 609 - 924-6835; Sis. Mgr: B. Lubow ........ 
FSC No. 17047 .................................................................... Pg. 1471 

Ala HuntSVille, Technical Assocs., Inc., Box 4088, 205-

Cal 
881-8494 

Anaheim, Princeton Applied Research Corp., 905 
N. EIJc::lid Aile.; 714-635-6710 

Burlingame, Princeton Applied Research Corp.,1299 
Bayshore Hwy., 415-347-0786 

Colo Denver, F.Y. Gates Co., Inc., 1930 S. Navajo, 303-
761-0591 

Conn Guilford, Princeton Applied Resch. Corp., Box Q, 
203-453-5443 

Fla Orlando, Technical Assocs., Inc., 2319 E. South St., 
305-424-5681 

III La Grangel Bard Assocs., Inc., La Grange Industrial 
Park, 312-354-0660 

Ind Indianapolis, Bard Assocs., Inc., 4000 Meadows Dr., 
317-547-3113 

Kans Leawood, Poly-Onies, Inc., 4434 We3t 90th Terr., 
913-648-4173 

Md Bethesda, Princeton Applied Res. Corp" 4922 St. 
Elmo Ave., 301-652-0010 

Mass Cambridge, Princeton Applied Research Corp., 17 
Dunster St., 617-491-6800 

Mich Detroit, WKM Assocs., 1474 E. Outer Dr., 313-892-
2500 

Minn Minneapol is, Bard Assocs., Inc., 4640 West 77th St., 
612-866-1700 

Mo Hazelwood, Poly-Onics, Inc., 47 Village SQ. Shpg. 
Ctr., 314-837-0597 

NM AlbuQuerquel F.Y. Gates Co" Inc., 2631 Texas,N. 
E., 505-298-1875 

Ohio Cleveland, WKM Assocs., 6741 Ridge Rd., 216-

Pa 

SC 

Tex 

885-5616 
Dayt~%_~~~ Assocs., 5335 Far Hills Ave., 513-

Pittsburgh, WKM Assocs., 90 Clairton Blvd., 412-
892-2953 

Spartanburg, Technical Assocs., Inc., Box 5583, 
803-585-3864 

Houston, Noakes Engrg., 2128 W. Alabama St., (713) 
JA 9-6213 

Irving,Noakes Engrg., Box 968, (214) BL 5-0441 
Utah Salt lake City, F.Y. Gates Co., Inc., 455 E. Fourth 

St., 801-359-1101 
Wash Seattle, AVionics Liaison, Inc., 6770 Perimeter Rd., 

5" 206-767-3870 
FOR: Can, Montreal, Que., Radionics, Ltd., 195 Graveline 

St., 514-735-4565 
Can, Ottawa, Ont., Radionics, Ltd" 376 Churchill 

Ave., 613-728-4624 
Can,' Quebec, Que., Radionics, Ltd., 3062 Blvd, 

Quatre-Bourgeois, 418-651-5845 
Can, Vancouver, B.C., Radionics, Ltd., 2182 West 12 

Ave., 604-732-7317 
Can, W. Toronto, Ont., Radionics, Ltd., 505 Eglinton 

Ave., 416-483-7191 
PRINCIPAL MFG. CORP., 2701 Gardner Rd.,Broadview,III., Tel: 

312-681-4850; Sis. Mgr: R. Seul 
PRINCO INSTRS., INC., Industrial Pk., Southampton, Pa. 18966, 

Tel: (21s) El 5-1500; Sis. Mgr: D.R. Hall .•••.• 
FSC No. 48620 

PRINTACT RELAY DIV., Executone, Inc., 47-37 Austell PI.,long 
Island City, N.Y. lllOI, Tel: (212) EX.2-4800; Div. 
Mgr: J.A. Richards 

PRINTED CIRCUiTS, INC., 7800 Computer Ave., Minneapolis, 
Minn. 55435. Tel: 612-927-;6Rl, TWX: 910-5:6-
2852; Sis. Mgr: P.T. Millunzi ..... FSC No. 22637 

PRINTlOID, INC., 10-10 44th Ave., long Island City,N.Y.l1101, 
Tel: 212-361-1770; Sis. Mgr: J. Wodiska 

*PRINTOR component marking eQuip. - Protronic Industries,lnc. 
* PRITCHARD photometers-Photo Research Corp. 
PRO-CHEM, INC., 16530 j)roadway Ave., Cleveland, Ohio 44137, 

Tel: 216-663'-6618; Sis. Mgr: J. Brillhart 
*PROB-A-LARM capacitance level detector - CompuDyne Corp. 
PROBESCOPE CO., INC •• 211 Robbins la., Syosset, N.Y. 11790 
*PROBOTROl liquid contact probe - Autocon Industries, Inc. 
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------------~----------I PROCEDYNE CORP., 221 Somerset St., New Brunswick, N.J. 
08903, <Tel: 201-249-.8347; Sis. M!lr: R. Stalfin 

*PROCESS 87-0 marking & finishing panel process - Panel
graphic Corp. 

PROCESS & INSTRS.CORP .,1943Broadway,Brooklyn, N.Y.11207, 
Tel: 212-452-8380; Sis. Mgr: J. Greenspan 

*PROCESS W 2 panel illuminating process - Coastal Dynamics 
PRODElIN, INC., Box 131, Hightstown, N.J., Tel: 609-448-2800; 

Sis. Mgr: J.H. levergood ••••• FSC No. 94661 
PRODUCTS FOR RESEARCH, INC., 57 N. Putnam St., Danvers, 

Mass. 01923, Tel: 617-774-3250; Sis. Mgr: M.R.Cole 
* PROFESSIONAL transistor & diode test equip.-Components 
* PROFICORDER profile gage-Bendix Corp. 
PROFilE ElCTRNS., INC., P.O. Box 314, Concord, N.H. 03301, 

Tel:.603-224-2556; Sis. Mgr: A.W. Wright 
* PROFllOMETER indicator - Bendix Corp. 
PROGRAM ElCTRNS. CO., 1733 W. End Ave., New Hyde Park, 

N.J. 11040, Tel: 212-991-7484; Sis. Mgr: T. Baron 
..... FSC No. 06521 

*PROGRAMATIC programmer - Program Electronics Co. 
* PROGRAMMA 101 desk-top computer-Olivetti Underwood 
PROJECTS UNLIMITED, INC .. , 1926 E. Siebenthaler Ave., Dayton, 

Ohio 45414, Tel: 513-278-4244, TWX: 810-459-1970; 
Sis. Mgr: G. Gianopulos ..... FSC No. 04597 

*PROLINE voice & music transmission system - Kah'l Research 
*PROLOG automatic programming sys. - Continentall:.lectronics 
* PROLOID radar-augmentation device-Micronetics Div. 
* PROMATIC timers- General Cootrol Co. 
* PRONG-lOCK rings-Waldes Kohinoor, Inc. 
* PRO NORM fuses-Carbone Corp. 
* PROPEllON coolant - 1MB Heeger, Inc. 
* PROTECT/ALERT alarm system- Executone, Inc • 
*PROTECTOX precious metal electrolytic - Technic, Inc. 
PROTO TOOL CO., Div. Pendelton Tool Inds., Inc., 2209 Santa 

Fe Ave., los Angeles, Calif. 90054, Tel: 213-589-
3311, TWX: 910-321-4180; Sis. Mgr: P.I. Keables 

*PROTO MAKER printed circuit lab - Epec Industries 
*PROTOPLATER precious metals plater - Enec Inrlllc;trle5 
PRulUIYPE TRANSFORMER CORP.,545 N.Arlington Ave., E. 

Orange, N.J. 07017, Tel: 201-672-2400; Vice Pres: 
H.J. Gaynor ••••• FSC No. 05853 

PROTRONIC INDS., INC" 2415 S. Manchester Ave., Anaheim, 
Calif., Tel: 714-635-9310; Sis. Mgr: G.E. Woods 

* PROXI-RANGER proximity detector - Digitrol Sys., Inc. 
*PROXI-TRONdetector - Automation Devices Inc. 
*PROXSWITCH proximity switch -R. B. Denison, Inc. 
PRYOR MARKING PRODS., 21 E. Hubbard, Chicago, III. 60611, 

Sis. Mgr: J. Asta 
*PUFTRIM trimmer capacitor - Premier Microwave 
PULSE ENGRG., INC., 560 Robert Ave.,SantaClara,Calit. 95050, 

Tel: 408-248-6040, TWX: 910-338-0114; Sis. Mgr: 
D.T. Kennedy ••••. FSC No. 01961 

PULSE TECHNIQUES, INC., 1411 Palisade Ave., W. Englewood, 
N.J. 07666, Tel: 201-837-2575; Sis. Mgr: W;O. 
Summerlin 

* PULTEC equalizers, filters & amplifiers-Pulse Tech., Inc. 
* PUMPSIClE circulating cooler-Jersey Tech. Consultants 
PURE CARBON CO., INC., 441 Hall Ave., St. Marys, Pa. 15857, 

Tel: 814-834-1573; Sis. Mgr: J.M. Clark 
* P UREBON carbon-graph ite - Pure Carbon Co., Inc. 
PUREGAS EQUIP. CORP., Div. General Cable Corp., 1445 Strongs 

Rd., Copiague, N.Y., Tel: 516-888-8000; Sis. Mgr: R. 
Dale 

*PURSE-LOGK ties - Illinois 1001 Works, Inc. 
* PUSH POST terminal- Grayhill, Inc. 
*PUSH-PUSH lever switches - Switchcrait Inc. 
PYCO, INC., 604 E. lincoln Hwy., Penndel, Pa.19047, Tel: 215-

757-3704; Sis. Mgr: T.E. Wehr 
*PYCOPACK thermocouple wire -PYCO, Inc. 
* PYGMY connector - Bendix Corp. 

• PYLE-NATIONAL CO., Connector Div., 1334 N. Kostner Ave. 
Chicago, III. 60651, Tel: 312·342-6300, TWX: 312-222-9008 
Sis. Mgr: C. Currie ........ FSC No. 49367 .................... Pgs. 978, 979 

Ala Birmingham, Glenn Assoc., Inc., 1034 South 23rd 

Ark 

Cal 

St., 205-328-5876 
Little Rock, C.H. Stout, Inc., 2207 Cantrell Rd., 

501-374-8201 
Irvine, Pyle-National Co., 17462 Armstrong Ave., 

714-540-9620 
San Diego, PYle-National CO" 2840 Adams Ave., 

714-283-2575 
San FranCiSCO, pyle-National CO' I 210 Ryan Way, 

415-589-4002 
Colo Denver, pyle-National Co., 758Wyandot St.,303-222-

Fla 

Ga 

III 

Inri 

la 

Md 

Mass 

Mich 

Minn 

Miss 

2638 
Miami. Glenn Assoc •• Inc .• 4711 Southwest 8th St., 

305-446-6406 
Orlando, Glenn Assoc., Inc., 680 Fairvilla Rd., 305-

293-7482 
Atlanta, Glenn Assoc., Inc., 172 Simpson St., N.W., 

(404) JA 2-4906 
Broadview, Pyle-National Co., 2700 Roosevelt Rd., 

(12) MA 6-4021 
IndianaDolis. Pvle-National Co .. 3925 N_ College. 

OW LI 5-1450 
New Orleans, C.H. Stout, Inc., 3901 Ulloa St., 504-

486-3707 . 
ShreveDort. C.H. Stout.lnc .• 409Fairfield BldQ.,31R-

425-5485 
Baltimore, Pyle-National Co., 403 East 25th St.,301-

467-3404 
Wellesley, Pyle-National Co., 471 Washington St., 

617-237-1428 
DetrOit, Pyle-National Co., 23235 Woodward Ave., 

313-545-5350 
Minneapolis, Pyle-National CO' I 7710 Computer Ave., 

612-922-2442 
Jackson, C.H. Stout, Inc., 130 Southwest St., 601-

354-4326 

* Trade Name-Se'e Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

Mo 

Neb 
NJ 

NY 

Hazelwood, pyle-National Co .,400 Brookes la.,314-
731-1226 

Kansas City, Pyle-National Co., 3800 Summit, 816-
531-4636 

Omaha, Pyle-National Co., 4202 F St.,402-733-7472 
Camden, Pyle-National Co., 519 Federal St., 609-

966-1015 
Ft. lee, Pyle-National Co.; 2337 lemoine Ave.,201-

944-6364 
SYracuse, Pyle-National Co., 202 Arteriel Rd., 315-

463-3694 
Ohio Cincinnati, Pyle-National Co., 1243 Tennessee Ave" 

513-242-2323 
Cleveland, Pyle-National Co.,1836 EuclidAve.,(216) 

MA 1-6894 
Okla Tulsa, J.W. Dodge Co., 2406 East 14th PI., 918-

Ore 

Pa 

SC 

936-4416 
portland, pyle-National Co., 215 S,E, Morrison, 

503-236-3511 
Pittsb~rgh, pyle-National Co., 239FourthAve.,412-

471-3193 
Greenville, Pyle-National Co., Ste. 1715, Daniel 

Bldg., 803-239-9365 
T enn Memphis, C.H. Stout, Inc., 715 M & M Bldg., (9011 

Tex 

Va 

JA 6-7601 
Dallas, J. Morgan Co., Inc., 6434 Maple, (214) Fl 

8-Wi 
Houston, J. MorganCo., Inc., 614 Kipling St., C7l3) 

JA 2-4361 
lubbock, J. Morgan Co., Inc., Box 1678, (806) SW 

5-4133 
San Antonio,J. Morgan Co.,lnc.,5108 Broadway ,512-

824-4712 
Bon Air, J.H. Thrower Co., 10155 Merrimac Rd., 

703-272-3660 
Mclean, J.E. Marks, 1300 Old Chain Bridge Rd., 703-

356-6460 
Wa5:' SeciLl.lt:, FyJ~-i~atjonaj CO' I 31.2.3 Eastlake Ave., E., 

206-329-2122 
Wisc Milwaukee, Pyle-National Co., 711 W. Capitol Dr .. , 

414-562-6680 
EXP: III, Westchester, Subent Co., 715 Norfolk 
FOR: Can, Calgary, Alb., Pyle-National (Canada) Ltd., 

Box 46, Tel: 242-5619 
Can, Clarkson, Ontol Pyle-National (Canada) Ltd., 

2560 S. Sheridan Way, Tel; 274-3471 
Can, Montreal, Que., Pyle-National (Canada) Ltd., 

3540 Frobisher St., Tel: 731-3896 
Can, Vancouver, B,C., Pyle-National (Canada) Ltd., 

1533 W. Pender, Tel: 684-0725 
Can, Winnipeg, Men., pyle-National (Canada) ltd., 

800 Jefferson Ave. 
PYLON CO., INC., 51 Newcomb St., Attleboro, Mass., Tel: 617-

222-3726; Sis. Mgr: R.M. Pozzo; FSC No. 18,59 
* PYR-A-LARM fire detection equip.-Pyrotronics, Inc. 
* PYRAMID PADS opaque stamp pads-Independent Ink, Inc. 
*PYRANOL capacitor & dielectric material- General ElectricCo. 
*PYRANOl TRANSFORMER elect. transformer -General Electric 
*PYRE-Ml varnishes - E. I. Dupont Denemours & Co., Inc. 
*PYREX borosilicate glasses - Corning Glass Works 
* PYRO pyrometers - Pyrometer Instr. Co., Inc. 
PYRO ElEC., Muskin Rd., Walkerton, Ind. 46574, Tel: 219-586-

3144; Gen'l. Mgr: O.M. Siede 
*PYRO-SCANNER temperature monitor - Alnor Instrument Co. 
*PYROCERAM glass-ceramics - Corning Glass Works 
*PYROCON surface temp pyrometer - Alnor Instrument Co. 
PYROFERRIC-lllINOIS, INC., 200 Madison St., Toledo, 111.62468, 

Tel: 217-849-8050; V.P. & Sis. Mgr: E.T. Brooks 
PYROFERRIC - NEWYORK,INC.,BronxBlvd.at216th St., Bronx, 

N.Y .10467, Tel: 212-654-3930 

• PYROFllM CORP., 60 S. Jefferson Rd., Whippany, N. J. 07981, 
Tel: 201 - 887-8100 TWX: 710-986-8220; Sis. Mgr: J. A. Cook 
........ FSC No. 03888 ........................................................... Pg. 2412 

Ala Huntsville, Technical Mktg., Inc., Box 1001, 205-
534-2487 

Ariz Scottsdale, Bennewitz Assocs., 532 Brown Ave. 
Cal los Angeles, E. landa Co., 2288 Westwood Blvd. 

Mt. View, Winco, Inc., Box 881 
Colo Denver, Bennewitz As'socs., 2801 E, Colfax Ave. 
Fla Orlando, G.F. Bohman Assocs., 7040 lake Ellenor 

Ga 
III 
Mri 
Mass 
Mich 
Minn 
Mo 

NJ 
NM 

NY 

Dr. 
Marietta, Technical Mktg., Box 1152, 404-435-0079 
Park Ridge, Compar Midwest, 2 Talcott Rd. 
Bethesda. ARA Elec .• 7805 Old Georgetown Rd. 
Watertown, P.J. Engrg. Sis., Box 212 
Royal Oak, Satullo Co., 4514 N. Woodward 
Minneapolis, Technical Assocs., 6121 Excelsior Blvd 
Raytown, R.R. Burton Sis. Co., Inc., 9915 East 63rd 

St., 816-358c5370 
Madison, A.L. Livera & Assocs., James Bldg. 
Albuquerque, BennewitzAssocs., 9720 E. Candelaria, 

N.E. 
Rochester, Ossmann Component Sls" 39Saginaw Dr. 
Roslyn Hgts., A.L. livera & Assocs., 275 Warner 

Ave. 
Syracuse, Ossmann Component Sis., 132 Pickard 

Bldg. 
Vesta!, C:;:;mJ:iil COiTiiJonerlt Sis.,l9Vi 'v'estai Pkwy., 

E. 
NC Greensboro, Technical Mktg., Inc., Box 6664 
Ohio Cleveland, Satullo Co., 16801 Euclid Ave. 

Pa 
Tex 

Wash 
EXP: 
FOR: 

Dayton, SalulloCo., 2801 Far Hills Ave. 
Jenkintown, ARA Elctrns., Inc., ~301 York Rd. 
Dallas, ,Hillman Enterprises, 3505 Turtle Creek, 

214-521-9907 
Bellevue, R. Over Sis., Box 593 
Conn, Stamford, Dage'Corp., 757 Main St. 
Can, Montreal, Que., Electrodesigll, Ltd., 9124 St. 

Lawrence Blvd. 
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• •• includiilg Fedaral Supply Codes (FSC) where available 

*PVROFUZE ·wire, ribbon, braid, foil, granules, discs, tubing 
Sigmund Cohn Corp. 

* PYROMARK refractory coatings- Tempil Corp. 
*PYROMATIC temp control (non-indicating) - Alnor Instrs. Co. 
*PYROMEG hi megohm resistors - Pyrofilm Kesistor· (;0. 

PYROMETER.INSTR. CO., INC., 234 Industrial Pkwy .. Northvale, 
N.J. 07647, Tel: 201-768-2000; Sis. Mgr: R.C.Ayers 
..... FSC No. 49424 * PYROMICA high temP. mica-Acim Paper Co. 

*PYROSEAL carbon film resistors - pyrotllm Kesistor Lo. 

*PYROT AC hi-temp alarm - Alnor Instrument Co. 
*PYROTEL infrared pyrometers - Milletroll, Inc. 
*PYROTEMP curtain of light - Electronic Control Corp. 
* PYROTRAK magnetic tape- Lash Labs. 
*PYROTROLLER electronic temp control - Alnor Instrument Co. 
PYROTRON thermometer, thermocouple, smoke recorder
PYROTRONICS,INC., Sub. Baker Inds., 2343 Morris Ave.,Ullion, 

N.J. 07083, Tel: (201) MU 7-8000; 515. Mgr: E.D. 
Bierwirth 

*Q-FASTE.NE.KS closure - Illinois 1001 WorkS, Inc. 
*Q-LINE lumped constant delay line-(;olumbia(;omponents(;orp. 
"QHT transformers - General Electric Co. 
"QPL MASTER DIRECTORY productdirectory.- Johnson Research 
'llQR rotary fastener - Tridair Industries 
* QR all products - Quartz Radiation Corp. 
"QSR electronic capacitors - General Electric Co. 
* Q-T cylinders- Airmatic Valve, Inc. 
* Q200 metal & plastic degreaser-6arco Chemical Prods. Co. 
Q.V.s., INC., 20 North 15th St., E. Orange, N.J., Tel: 201-673-

3996; Sis. Mgr: F.D. Fogle ..... FSC No. 89280 
* QUAD-DRILL four spindle drill- Excellon Inds. * QUAD-O-DYN hydraulic seal- Minnesota Rubber Co. 
* QUAD-O-STAT hydraul ic seal- Minnesota Rubber Co. 
* QUAD-X hydraulic seal- Minnesota Rubber Co. 
* QUADRAMATIC nlc four spindle drill- Excellon Inds. 
"QUADRAPHASER transformer - States Co •. 
* QUADRASTATE controls-Adams Rite Mfg. CO. 
QUAKER ELCTRNS" Box 215, Hunlock Creek, Pa.18621, Tel: 717-

256-3477 
QUALIDYNE CORP., 3.99 Tahoe Way, Santa Clara, (;alit. 9bU41, 

VJ'. Mktg: H.W. Gebhardt 
QUALITY DOCUMENTS CO., 18 Hamilton St., Bound Brook, N.J. 

08805, Tel: 201-356-8168 
QUAM-NICHOLS CO .. Marquette Rd. at Prairie Ave., Chicago, III., 

Tel: (312) HU 8-5800; Sis. Mgr:W.Johns; FSC 74199 

• QUAN·TECH LABS., INC., 43 S. Jefferson Rd., Whippany, N. J. 
07981, Tal: 201·887-5508, TWX: 710-986-6251; Sis. Mil: 
J. F. Freeman ........ FSC No. 13048 .................. , ..... pp. 1467·1470 

Ala H"ntsvill~, R. Attaway Co., 900 Bob Wallace Ave., 

Cal 
205-534-2811 

Los Altos, J. Stone & Assocs., 330 Second St., (415) 
WH 8-4563 

Pasadena, A-F Sis. Engrg., Inc., 94 S. Los Robles 
Ave .. (213) MU 1-5631 

Colo Denver, J.F. Hurlbut Co., 2240 S. Adams St., 303-
756-2046 

Conn Milford. Vector Sales, Inc., Box 87, (203) TR4-2112 
Fla Orlando, R. Attaway Co., 57 E. Robinson St., 305-

III 

Ind 

Md 

Mass 

Minn 

NJ 

NY 

NC 

424-9983 
Chicago, K.W. Meyers Co., 7256 W. Touhy Ave., 

312-774-6440 
Indianapolis, K.W. Meyers Co., 3512 Rockville Rd., 

, 317-243-6681 
Silver Spring, Paddock-Joslow Co., Box 192, 301-

589-6554 
Belmont, Vector Sis., Inc., 774 Pleasant St., 617-

489-1400 
Minneapolis, K.W. MeyersCo.,4725 Excelsior Blvd., 

612-920-7080 
Saddle Brook; L & M Assocs., 511 Victor St., 201-

843-8700 
Brentwood, L&M Assoc. Engrg, Reps., Inc., 7 

Mayflower Ct., 516-231-8363 
N. Syracuse, Lindgren Assocs" 605 Palmer Dr., 

(315) GL 8-3113 • 
Winston-Salem, RADCO, 614 Nissen Bldg., 919-722-

9671 
Qhio Cincinnati, Components, Inc" 11820 Knollsprings 

Pa 

Tex 

Ct .. 513-721"2997 
Cleveland, Components, Inc., 7461 N. Linden La., 

216-842-2737 
Andalusia, L & M Assoc., 965A Bristol Pike, 215-

639-3100 
Dallas, True Technology Co., 12016 Fieldwood La., 

214-239-7741 
Wash Seattle, J.K. Dooley Co., Inc., 411U ::lone Way, N" 

(206) ME 2-1618 ., 
EXP: NY, New York, S. Ginsbury, Ltd., 72 West 45th St., 

(212) MU 7-3213 
FOR: Can, Montreal, Que., Atlas Instr, Corp" 3333 

Cavendish Blvd .. (514) HU 9-8495 
Can, Ottawa,. Ont., Atlas Instr; Corp., 34Z 1/2 

Elgin St .. (613) CE 3-9471 . 
Can, Toronto, Ont., Atlas Instr. Corp., Ltd., 50 

Wingold Ave., 416-781-6174 
QUANTATRON, Teledyne Co., 1631 Tenth St .. Santa Monica,~alit. 

90404, Tel: (213) EX 3-9631, TWX: 910-343-6872; 
Dir. Mktg: K.W. Mills ..... FSC No. 14402 

"QUANTICHEM analyzer - Milton Roy C? 

• QUANTUM DEVICES CORP., ·15 W. Main SL, Berlenfle", N. J. 
07621, Tel: 201 ·385-9600; Sis. Mgr: H, 'Jarecki ........ PI, 1631 

"QUARTZ-Q coil dope - Millen James Mfg. Co. Inc. . 
QUARTZ RADIATION CORP., 1275 Bloomfield Ave., Fairfield, 

N.J. 07006, Tel:201-228"4200;5Is. Mgr:W.W.Guptili 
QUARTZ & SILlCE, 8 Rue 0 Anjou, Paris.se, France, Tel: 265-

1736, TWX: 65296 SUi, Paris-
QUARTZITE PROCESSING, INC., 6 Holyoke St., Malden, Mass. 

02148, Tel: 617-322-1380;. Sls.Mgr: P.S. Yanotsky 

SEE PAGE 352 TO GET YOUR CDPY OF THE RADIO-ELECTRONIC MASTER 
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QUEENSBORO TRANSFORMER & MACHINERY CORP., 115-25, • ConshohOCken, RBM Controls, Railroad & End Sts., 
. 215-825-06~5 15th Ave., College Point, N.Y., Tel: 212-461-5552; 

Sis. Mgr: K. Simon 
* QUICK-CLIP plastic cable holder - Transcon Mfg. Co. 
* QUICK-CONNECT terminals -Arkeles Switch ~oip. 
~~ICK:-FELT self-sticking felt - BradyW. H. Co •. 
!'9llICK-LABELS pressure-sensitive labels - Brady W. H. Co. 
"QUICK-SCAN test & measuring instruments - Taylor Instr. 

Div. Sybron Corp. 
* QUICK-SEE record album files - Kersting Mfg. Co. 
* QUICK-WEDGE screwholding screwdrivers-Kedman Co. 
"QUICK CONNECT thermal relay - G-V Controls Inc. 
"QUICKLIGHT solid carburizer - Houghton & Co. 
"QUIET -TYPE transform.rs - General Electric Co. 
QUIETROLE CO., P.o. Box 2607, Kennedy St. Sta., Spartanburg, 

S.c. 29302 . * QUIETRON fundamental oscillator-Alpha Inds., Inc. 
* QUIK-SERT transistor & i.c. sockets- Barnes Corp. 
~UINDAC supervisory control system - Quindar Electronics 
"QUINDALARM alarll] monitoring system - Quindar Electronics 
QUINDAR ELCTRNS;' INC., 60 Fadem Rd .. 5pringfield,N.J.07081, 

Tel: 201-379-7400; Sis. Mgr:J.s. Tennant; FSC 18708 
"QUINDETTE supervisory control system - Quindar Electronics 
"QUINT POINT screw - Eaton Yale & Towne, Inc. 
*QWIK-TAB Quick CQ,lIlect termi Ilals - AccurateElectronics Corp. 
* RAC air conditioner-Airflow Co. 
*R.A.E. cases - Scientific International Marketing. Inc. 
R-COLUMBIA PRODS. CO., INC., 2008 St. John's Ave .. Highland 

Pk., III., Tel: 312-432-7915; Sis. Mgr: E. Smith 
• RBM CONTROLS, Distributor Mktg. Section, Essex Inl'l., 3501 

W. Addison 51., Chicalo, 111.60618, Tel: 312·463-7400, TWX: 
91()'221·5466; Sis. Mgr: C. E. Dunderman ........ Pp. 2226-2236 

Tenn Nashville, Essex Wire Corp •• 6525 Rolling Fork 
Dr., 615-356-2510 

Tex Dallas. RBM Controls.2801PierceSt.,214-339-9333 
EXP: NY, New York, Raburn Agency, 4.l1 Greenwich, 

212-966-2130 
FOR, Can. Montreal. Que .. Electrodesign. Ltd .• 9124 St. 

Lawrence Blvd., 514-389-5914 
·(Standard Catalog Controls Reps.> 

Cal Los Anoeies. P.F. Wiley Co .. 1632 Silverlake Blvd •• 
213-663-8028 

Colo Englewood, TransDynamics. Inc .. 3401 S. Bannock 

Ga 

III 

St •• 303-761-0455 
Atlanta. Hollingsworth & Still. 3098 Piedmont Rd .. 

N.E .. 404-261-5838 
Chicago. RBM Controls. 3501 W. Addison St •• 312-

478-9151 
Mass Wellesley Hills. M. Scott Co .• 336 Washington St., 

617-235-0102 
Mich Berrien Springs. RBM Controls,. 100 Tudor Rd •• 

NY 
616-471-7721 

New York, Raburn Agencies, Inc., 431 Grenwich St., 
(212) WO 6-2130 

Ohio Dayton. RBM Controls. 2077 Embury Park, 513-

Tex 
277-8964 

Dallas. RBM Controls. 2801 Pierce St., 214-339-
9333 

FOR: Can. Montreal, Que., Electrodesign, Ltd., 9124 St. 
Lawrence Blvd •• 514-389-5914 

RC-95, INC.,9 East 38th St., New York, N.Y. 10016 

Cal Corona, Essex Int'I., Inc., 14296 East 6th, 714-737- • RCL ELCTRNS., INC., 700 South 21st St., Il1Iington, N. J. 07111, 
3511 Tal: 201 ·374-3311, TWX: 710·999·551,; Sis. Mlr: J. Jacobs 

Los Angeles,. P.F. Wj'ley Co., 1632 Silverlake, 213- ........ FSC No. 01686 ............... pp. 1166,2417·2421,2768,2769 
663-8028 Ala Huntsville. Bostick Assocs .. Box 4165. 205-881-3677 

Colo Denver, Transdynamics, Inc" 3401 S. Bannock,303- Alas Anchorage, Hoffner Enterprises, 129 5th Ave. 
761-0455 . 'Ariz Scottsdale. Dorton Enterprises. 132 E. Stetson Dr., 

Fla Orlando, Hollingsworth & Still, 1010 Executive Dr., 602-946-6213 
~5-841-1b3l Cal Alhambra. N.W. Riedel & Co •• 2215 W. Valley Blvd., 

Ga Atlanta. Hollingsworth & Still, 3098 Piedmont Rd., (213) CU 3-7694 . 
404-261-5838 Colo Denver, Waugaman Assocs., 2785 N. Sueer Blvd., 

III Chicago, Essex Int'I., Inc., 3501 W. Addison, 312- 303-255-5000 
478-9151 Conn N. Haven. Kitchen & Kutchin.lnc .. 22 Broadway. 

Ind Logansport, Essex Int'I., Inc.,131 Godfrey, 219-753- 203-239-0212 
7521 Fl. Clearwater. G.F. Bohman Assocs .. 1665 Magnolia 

Kans Leawood, Polyonics, Inc .• 4434 West 90th Terr., Dr .. 813-446-2991 
913-648-4173 " PomDano Beach. G.F. Bohman Assocs .. 2350 North 

Mass Wellesley Hills; M. Scott Co., 20 Walnut, 617-235- east 39th St., 305-943-4429 
0102 • Orlando, G.F. Bohman Assocs., 7040 Lake Ellenor 

Mich Berrian Springs, Essex Int'I., Inc., 100 Tudor, 616- Dr .. ·305-855-ll274 
473-4811 III Chicago, Gassner & Clark Co., 6644 N. Western 

Minn MinnZla221i,slC.E,s70sex Int'I., Inc., 3230 E. Hennepin, Ave .. (312) RO 4-61~1 
u <-JJ ~ Ind Indianapolis. L.M. DeVoe Assocs .• 4010 Washington 

Mo 

NJ 

NY 

NC 

Hazelwood, Polyonics, Inc., 4343 Duncan, 314-371-
2616 

St. LouiS, Essex Int'l., Inc., 47 ViliageSQ.,314-837-
0597 

Hackensack, Essex Int'I., Inc., 199LeePI.,lOl-487-
9272 

DeWitt. Essex Int'l., Inc •• 4623E.Genesee,315-446-
0800 

Charlotte, Hollingsworth & Still, 6717 WOOdstock, 
704-523-3327 

Ohio Cleveland, Essex Int'I., Inc., 4500 Willow Pkwy., 

Ore 

Pa 

216-641-7550 . 
Dayton, Essex Int'l.,Inc.,2077 EmburyPk.,513-277-

8964 
Portland, Earl & Brow, l041 ~uthwest 58th,503-

292-9145 
Conshohocken, Essex Int'l., Inc., Railroad & End 

St., 215-825-0635 
Tenn NashviUe, Essex International, Inc.,6S25 Rolling 

Tex 
Fork,615-356-2510 

Dallas, Essex Int'I., Inc., 4924 Greenville. 214-369-
6541 

Wash Seattle, Earl& Brown,4221stAve.,W .. 206-284-1121 
• RBM CONTROLS DIV., Essex Inl'l., Inc., 131 GOdfrey, Logansport, 

Ind. 46947, Tal: 219·753-7521, TWX: 219·732-11235; V.P. Sis: 
W. T. Hopkins .......................................................... Pp. 2226·2236 

Cal Los Angeles. P.F. Wiley Co., 1632 Silverlake Blvd •• 

Cnln 

Fl. 

Ga 

III 

Mass 

Mich 

Minn 

Mo . 
NJ 

NY 

NC 

Ohio 

Pa 

213-663-8028 
Enolewood. TransDvnamics. Inc .. 3401 S. Bannock 

St •• 303-761-0455 
. Orlanilo. Hollingsworth & Still. 1010 Executive 

Ctr. Dr •• 305-241-5401 
Atlanta. Hollingsworth & Still. 3098 Piedmont Rd •• 

N.E .. 404-261-5838 
Chicago, RBM Controls, 3501 W. Addison St., 312-
. 478~9151 
Wellesley Hills,- M. Scott Co., 336 Washington·St., 

617-23SCQI02 
Berrien Springs, RBM 'Controls, 100 Tudor ·Rd •• 

616-471-7721 
Minneapolis; RBM Controls, 3230 E. Hennepin. 612-

331-6370 
St.loilis. Essex Wire Corp., 4343 Duncan St;' 
St. Louis. RBM Controls; 5959 St. Louis Ave., 314-

382-9000 
Hackensack, RBM Controls, 199 Lee PI., 201-487-

9272 . ' 
DeWitt, RBM Controls, 4623 E. Genesse St., 315-

446-0800 
'Cnarlotte, Hollingsworth & Sti1I,6717WoodstockDr ., 

704-523-3327 
ClevelanS. RBM' Controls, 4500 Willow Pkwy •• 216-

641-7550 . 
Davton. RBM Controls. 2077 Embury Park Rd· .. 513-

277-8964 
Broomall. Essex Wire Corp .. Box 184,215-825-ll635 

Blvd .. (317) AT 3-1395 
Kans Olathe. Technical' Reps., Inc., 809 Sheridan Cir .. 

Md 

(913) ST 2-3775 
Wichita, Technical Reps., Inc., 6814 Farmview La., 

(316) MU 2-4140 . 
Towson, Burgin-Krell Assocs., Inc., 1600 White 

Oak Ave., 301-661-1120 
Mass Lexington. Kitchen & Kutchin, lric •• 17 Waltham St., 

(6171 VO 2-8230 
Mich Farmington, A.K. Davis Co., 22725 Orchard Lake 

Rd .. 313-474-8300 
Minn Minneapolis, L.F. Murphy & Assocs., 730 Chicago 

Mo 

NJ 
NY 

Ave .. 612-333-4511 
Minetonka, T .H. Ayre Assocs., 5509 Eden Prairie 

Rd., 612-935-2191 
Hazlewood, Technical Reps .. Inc., 7049 Laupher La •• 

La .• (314) JA 1-1000 
Haddonfield, T .A.I.,138 HaddonAlie.,(609) UL4-3011 
MineQla, Comtronics Assocs., 1551 Franklin Ave., 

(516) PL 1-8966 
Rochester, W.H. Zimmerman, "Inc., 3100 Monroe 

Ave .. (716) LU 6-4450 ' 
Syracuse, W.H. Zimmerman, Inc., 112 DeWitt St., 

(31s) GR 4-4889 
Ohio Akron. A. Natalino Assocs., 209 Harmony Hills, 

Ore 

Pa 

Tex 

Va 

216-666-1447 
Portland. Almac/Stroum. 888 S. Canyon Rd •• 503-

292-3534 . . 
Pittsburgh. A. Natalino Assocs., 530 6th Ave .• 412-

281-8283 
Dallas. Allied Comps .. Inc .• 10464 E. Northwest Hwy. 

214-348-6660 
Houston. Allied Comps .• Inc •• 6400 Westpark Dr .. 

713-782-5406 
Lynchbur~, Burgin-Kreh Assocs •• Inc .• 2600 Me

morial Ave. 
Wash Seattle. Almac/Stroum, 621 S. Michigan St •• (206) 

PA 3-7310 
FOR: Can. Montreal, Que., S.C. Hooker. Ltd .. 144 Ronald 

Dr .. 514-488-9114 
Can •. Toronto. Ont .. S.C. Hooker, Ltd •• 2602 St. 

Clair'. W .. 416-767-7725 

RDF CORP., 23 Elm Ave., Hudson, N.H.03051, T~I: 603-882-5195, 
TWX: 710-228-1882; Sis. Mgr: F.C. Stempel ..... 
FSC No. 02009 

RdF WEST, 9371 Kramer Ave., Westminster, Calif. 92683, Tel: 
714-893-6593, TWX: 910-346-6372; Sis. Mgr: F.C. 
Jones ...... FSC No. 26995 . 

* RDK graphic re~orders - Argonaut Assocs., Inc. 
REF DYNAMICS, Div. Universal Oil Prods~ Co .. 393 Jericho 

Tpke.,· Mineola, N.Y. 115011 Tel: 516-742-8400, 
TWX: 510-222-6323;5Is. Mgr: A.R. Willis, Jr. 
. ; •• ,. FSC No. 86735 

REM-TRONICS, INC., 192 Central Ave .. 5ilverCreek,N.Y.14136, 
Tel, 716-934-2692 . 
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• Rf AMPLIFIER CO,; Box 14r;Lake Gravt, N. Y. 12845, Til: 516 Cal Pasadena, Luscombe Eoigrg;Co., 610 5;· Arroyo III . MI. ProsPect, Cain & Co;; l203·lronwood Dr.,312-
724-1831; Sli. Mar.,W. Jail_A ...................................... Pa. 1~&! I't<wY.,213-684-2000.' . 253-3578 . . . . . 

Cal Orang .. Smith & Assocs., SOl Central Tower, 714- .. ;, San Mateo, Luscombe ·Enorg. Co:, 220 E. Third Md Hyattsville, Cain & Co.,. 7515 Annapolis Rd., 301-

MIl 
541-2629· Ave.,415-342-70.57. 459-6400··' 

Silver Springs, Zenatronix Assocs.,904World8Idg., Fla St. Petersbur!!!. Naeco Assocs., In~;,lSOl-84thAve;, Mass· Melrose, Cain & Co., 45 Essex St., 617-.665-8601} 
301-5811-5611 . N.,81J:.5l7-3149 ,. . rtJ ·S. Amboy, Cain &. Co., 'Box 261, 201-127~1900 

Riverdal .. Comp-Tech, Box SO, 201-835-0332 Haw Honolulu, Pacific Factors, Inc., 1204 Waimanu St. NM Alamagordo, A.L,s. Elctrns., Box 1498, S05-437-rtJ 
NY Lynbrook, Comp-Tech, Box 384, 516-593-2628 III Elmhurst, W.L. Cunningham & Assocs., 435.Addison 6708, . Syracuse, Tesco, 2002 Teall' Ave., 315-463-4566 Ave.,312-832-Q905·· Albuquerque, A.L,s; Eletrns., Box 11626,505-268-

- - - - - - - • -Advertisement- - - - - - - -
RFA's lineofultra-rniniaturebroadbanddoubly 

·balanced mixers and IF hybrids cover the 
frequency range of 0.2 to 1500 MHz. These 
miniature .models housed in a TO-33 case are 
the smallest known and their low profile makes 
them completely compatible transistors and 
microcircuits commonly used in high density 
packaging. These mixersfeaturegreaterthana 
thousand to one bandwidth, extremely lowcon
version efficiency, high isolation, and low 
spurious products. Complementingtheminature 
line is a lineofhighperformante standard 
size mixers, hybrids and quadrature hYbrids. 

RF COI.4MUNICATIONS, INC., 1680 University Ave., Rochester, 
N.Y .14610, Tel: 716-244-5830, TWX:51D-253-7469; 
Sis. Mgr: N.E. Garman ..... FSC No.14J04 

RF COMMUNI~TL~~::r~7t~.~~~~~~~e~~:;uW:;'~~Jfto~i~r; 
716-244-5830, TWX: 510-,253-7469; 515. Mgr: R.J. 
Hesselberth ..... FSC No. 14304 

• RF INTERONICS, INC., 100 Pine Alit Dr., Bay Shorl, N. Y. 11706, 
Til: 516·231·8400; SII. Adm: M. Kaufman ........ FSC No. 136!~ 
................................................................................................. Pi. i30ii 

Ala Huntsville. R. Attaway Co .. 900 Bob Wallace Ave .. 
S.W .. 205-534-2811 

Ariz Phoenix. Toward Engrg. Assoc .. Box 15268 Arcadia 
Sta .. 602-955-3193 

C~I L~s Ai'i;clcs, Rc~ Asswc., 1645 S. Lg Cieiiaga 
Blvd .. (213) CR 4-8485 

Millbrae, Melvin Sales, 113 EI Camino Real,415-
697-6922 

DC Washington. Mechtronics Sales. 7600 Georgia Ave .. 
N.W., 202-291-6004 

Fla . Melbourne. Tech-ReD Assoc .• Box 2095. 305-723-
9140 

St. Petersburg. Tech-Rep Assoc .. Box 8218. 813-
391-0008 . 

Ga Jonesboro, Tech-Rep Assoc., Box 955,404-753-0111 
III Chicago, Carlson Elctrn. Sales, .7448 N. Harlem 

Ave .. 312-774-0277 
Mass Newton Higland, Brook/Richter, 348 Lake Ave., 

617-244-6969 . 
Mlnn Minneapolis, Carlson Elctrn. Sis. Co., 2500 39th 

Ave .. N.E .. 612-788-4111 
Mo St. Louis. Edemco. Inc •• 2605 S. Hanley Rd .. 314-

647-5505 
NY Great Neck. Trionic Assoc •• 320 Northern Blvd., 

516-466-2300 
Rochester, W.A. Franklin 515., 179 Hillary Dr., 

716-889-~9 
Syracuse, W.A. Franklin Sales Corp., 2 Standish 

Terr .. 315-446-1120 
Whitesboro. W.A. Franklin 515 .• 42 Glenridge Rd .. 

315-736-5356 
Ohio Cincinnati. J.O. Olsen. Inc .. 5539 Stokeswood Ct •• 

·513-922-2176 
Cleveland, J.O. Olsen, Inc., 16201ShakerBlvd.,216-

752-5444 
Dayton, RoM. Kaiser & Co .. 1435 Delynn Dr., 513-

885-2238 
Pa Cheltenham, Arnold Assoc., Inc .. 528 Ryers Ave., 

21'i-742-0600 
Pittsburgh. J.O. Olsen, Inc .. 104 Elatan Dr., 412-

279-25SO 
To. Dalla •. Robel'l Sis .. 9704 Lanward Dr .. 214-348-

4283 
Wash Seattle. J.J. Backer Co., Box 9077. 206-283-6470 

- - - - - - - -Advertisement- - - - - - - -
Radio frequencY interference filters and ca
pacitors, ranging jrom subminiature types to . 
large. high current. high voltage filter as
semblies. Signal line, telephone, and tele
type filters. Fikers conforming to MIL-F-
15733£ FL series. Complete, in-house cap
ability for MIL type and high reliability 
filters, Including clean rooms, humidity con
trols, NASA solderers, and ultra-modern fa
cility. 

RF.SYSTEMS,INC.,155 King St.,Cohasset,Mas.s.02025, Tel: 617-
383-1200; VJ'. 515: J.E. HaY~S ..... FSC No. 24854 

- - - - - - - -Advertisement- • - - - - - -
R F Systems'total antenna capability includes 
reflector antennas for radar, telemetry, tropO 
and communications; yagi antennas for all 
applications. Contract and speCification work 
is. undertaken as well as standard products. , 
A complete line of antenna products for CATV. 
Ciiiiimeicial al~ 'iiiiliUli"desigiis iii,ill iii,uih.iiit 
categOries. - ............................. --- ........ _-

RFD, INC., 1501. W. Cass St., Tall1l>a, Fla. 336Q6, Tel: 813-253-, 
0637; Sis. MgT: R.R. Carbonell 

• RFL INDS., INC., Communication, DiY., PowtrvHle Rd. Boonton, 
N. J. 07005, Tel: 201 ·334-3100, TWX: 710-987-9352; Pm: 
E. S. SlIbu.., ................................ : ...... , ........ pp. 147a, 1473, 2791 

Ariz Scottsdale, Portis & Assocs., Inc., 132 E. ·Stetson 
Dr.; 602-947-4379 
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NM 
Ore 

Tex 

Albuquerque, Stepco, 5102 Grand Ave.;505-256-9893 9600 
Pol'lland, Tarbel.1 Communications, Inc.;UooSouth- NY Livel'pool, Cain & Co., 324 First St. iI'j,315-457-

west 6th Ave., 503-228-4111· 4871 
EI Paso, Slepco, 1035 E. Side Rd" 915-772-5274 Palmyra, KLM Assocs., 8 Bea,HiII Dr."~15-597-
Irving, Kemco, Inc., BOx 998, 214-253-6740 9776 ' 

Utah Salt Lake City, Cannon Eng'rg. &515. Co., 168 East NC Winston Salem, Theall Corp., Bo~ 11435,919-725-
9th 5.,801-328-3205 ,. 9932 

Va Arlington, Naeco Assocs., Inc., 1925 N. Lynn St., Ohio Columbus, Cain & Co., 2485 Lipton Rd.,614-861-2119. 
703-524-4551 Pa Bala Cynwyd, Cain & Co., 1 Bala Ave. Bldg., 215-

• RFL INDS., INC., Components DiY., Powtrville Rd. Boonton, N. J. 664-3797 
07005, Tel: 201·334-3100, TWX: 7t0-987-8352; Sis. MIfl Tex Dallas, Cain & Co., 8609 Nortl!west Plaza 0, .. 214-
E. IIaueIt .................................................... pp. 1472, 1473, 2791 369-3797 

Mass Farmington, Keyco Assocs.,lilc., Box 357,203-677- Wash Seattle, Paratech, Box 5427, 206-784-6447 
. 1111 RHO ENGRG. CO., 2234 Colby Ave ... Los Angeles, Calif. 90064 

NY Great Neck, RIC Elctrns., 310 Noo'thern Blvd., 516- RIL ELCTRNS .. INC,,- Str.eet Rd. at 2nd St. Pike, Southampton, Pa. 
487-9311 18966, Tel: (215) EL 5-1361; 515. Mgr: D.G. Shylan 

Vt Brandon, RFL Inds., Inc., 802-247-6811 R.I. METPRO, INC., 139 Jefferson Blvd., Warwick, R.I. 02888, 
• RFL INDUSTRIESb INC., Instrumentstifln Div., PowtrviUe Rd., Tel: 401-463-8200; 515. Mgr: J.C. Murphy . 

BOonloll, N. J. 070 5, Tel: 201 ·334-3100, TWX: 7,0-987-8352; • RLe ELeTRNS., INC., 25 Martin PI., Port Chester, N. Y. 10573, 
V.P. MIdil J. M.Janlcke ........................... pp, 1472, 1473, 2791 Tel: 914·937-477,0; Sis. Mar: A. 9orck ........ FSC No. 12598 ....... . 

Ala Huntsville, Space Engrg. 515., Inc .. 4306 Governors ................................................................ ~ ..................... Pp. 1706, 1707 
Dr., S. W" 205:.s37-606O Ala Huntsville, Reynolds&Assocs.,lnc.~904Bob Wallace 

HollyWOod, Instruinents for Meas., Inc.,3455 Ca- Ave .. 205-536-1941 
huenga Blvd.; 213-469-1641 Cal Mt. View,IFM-North, 2269 E. Middlefield Rd., 415-

Mt. View, I FM-Noo'th , 2269 Old Middlefield Way, 961-2828 ' 
415-961-2828· Orange, Smith &Assocs" Central Tower, 714-541-

San Diego, Instruments for Meas., Inc.' 5606 EI 2629 
Cajon Blvd., 714-583-1972 Fla Eau .~5a~,i.e2'7_R3e2Oyn50IdS & Assocs., Inc., BQX 111043, 

Washington, RFL Inds·., Inc., 1629 '1<" St., N.W" 202- oN 

Cal 

DC 
~ ,2~-~759 ~ ". • __ .... . ~. Ft. Lauderdale, Reynolds & Assocs.,lnc.,161South-
vrlalluu, oJpact: I:ollyry. ';)I~., HlC., '1'1'1 vvuuaCOCK 1'i.0 west i5ih Ave., jUS';'5Bi-66li 

305-841-2271 Orlando, Reynolds & Assocs., Inc., Box #8877, 
III Chicago, Marsland Assocs., Inc., 6699 N. Lincoln 305-424-3836 

·Ave., 312-676-1100 Ga Atlanta, Reynolds & Assocs., Inc., 175 W. Wieuca 
Des Plaines, Marsland Assocs., Inc., 100 Executive Rd .. N.E., 404-252-5360 

Ind IndianapoliS, MarslandAssocs.,lnc.,3734Carroliton III Des Plaines, Marsland Assocs., Inc., 1000 Executive 

La 
Ave .. 317-924-3568 Way, 312-298-2620 

Slidell, Space Engrg. Sales, Inc., 2938 S. Palm Dr., Ind Indianapolis, MarslandAssocs.,lnc.,3734 Carrollton 
504-643-7065 AVe., 317-924-3568 

Mass Needham Hgts., C.owperthwait & Brodhead, 570 Hill- Mass Cochituale, Micronic Assocs., Box 11162, 617-653-
side Ave., 617-444-9410 . , 8229 

Mich Farmington, Carter, McCormic& Peirce,lnc.,23995 Minn Minneapolis, Marsland Assocs., Inc., 231 N. Edge-
Freeway Park Dr., 313-477-7700 wood Ave., 612-545-4481 

Minn Minneapolis, Marsland Assocs.,231 N. Edgewood Mo ·Florissant, Marsland Assocs.,lnc.,looSt.Francois, 
Ave., 612-545-4481 .. 314-831-0015 

Mo Florissant, Marsland Assocs., Inc., Box 567,314- Tex Dallas, Spacetronics Co., 4515 Prentice St., 214-
831-0015 368-1215 

NY Latham. L-Tron CorD.. Box 114. 518-785-5032 Va Fairfax, Sohibley Assocs., Inc., 10604 Warwick Ave., 
Skaneateles. L-Tron CorD .. Box 147.315-685-6172 703-591-3008 
Greensboro, Space Engrg. 515.; Inc., 2509 Lake Shore RMS ELCTRNS., INC., 50 Antin PI., Bronx, N.Y., Tel: (212) 

Dr., 919-299-0987 TY 2-6700; 515. Mgr: A.A. Fink 

. 
NC 

Ohio Cleveland, Carter, McCormic & Pierce, Inc., 3691 RMS ENGRG., INC" 486 14 St., N.W .. Atlanta, Ga. 30318, Tel: 
Lee Rd., 216-921-1360 404-87Joo5l57; 515. Mgr: G.L. Dillon ..... FSC 18016 

Dayton, Carter, McCormlc & Pierce, Inc., 3406 N. • RO ASSOCS., INC., 3705 Haven Ave., Menlo Pork, CaIH. 94025, 
Main St., 513-278-5873 Te~ 415' 322·5321, TWX: 910-378-5929; Sis. MI': R. H. Okeda 

Pa Pittsburgh, Cal'ler, Moormic & Peirce, Inc., 201 ........ FSC No. 24230 ...................................... Pgs. 537, 2086-2088 
Penn Center Blvd., 412-824-3760 Cal Los Angeles, Cairns Engrg. 515. Co., 6151 W. 

Tex Houston, Scientific 515. Co., 6400 Westpark Dr.,' Century Blvd., 213-670-1700 . 
713-781-2711 San FranciSCO, Artwel Elec., Inc., 1485 Bayshore 

Wash Seattle, Dewar & Assocs., 6361 First Ave., S., Blvd .. 415-467-1880 
206-763-2233 Mass Brighton, Techmar Assoc.,18 Bothwell Rd.,617-782-

• RFL INDS., INC., Thermocontral DiY., Boonton, N. J. 07005, Tel: 
201 • 334-31OO,TWX: 710-987-8352 ...... !'p. 1472, 1473,2791 

Cal Altadena, D. Wagner & Assocs., Box 485, 213-681-
4060 

Burlingame, J.E.Striker Co.,1l19 HOWard Ave.,415-
342-1425 

DC Washington, RI'L Inds.,.lnc" 1629 'K"St .. N.W.,202-
223-1759 . 

III l,ake Zurich, Branum Sls.Co.,Box516,312-438-2356 
Mass Needham Hgts., COwPerthwait & Brodhead, 570 Hill-

Mo 

rtJ 

NY 

side Ave., 61.1-444-9410 
St. Louis, A,F. Gliedt Assocs.,10869 Spring Garden 

Dr., 314-868-7445 
Boonton, RFL Inds., Inc., Powerville Rd., 201"334-

. 3100 
Ca~e:~Ja, ~-Tron Corp., Owahgena Terr.,315-655-

Latham, L-Tron CorP.,' Box. 114, 518-785-5032 
. Skaneateles!, L-Tron Corp., Box l~l, 315-685-6172 

Ohio Medina, Mc:.nanefManufacturers I~ep •• 3633 Trails 

Pa 
End Dr .. 216-725-4283 

Philadelphia, MCW, Inc., 709 W. Atlantic Ave., 215-
228-7459 

wash Seatt:6!-~;r& Assocs., 6361 Fi rst Ave., 5., 206-

• RHG ELeTRNS. LAB., INC., 94 Mllbar Blvd., Farminldale, N. Y. 
11735, Tel: 516·694-3100 ........................... , .... Pp. 1695-1704 

Ala Huntsville, Cain & Co., 5020 Regina Way, 205-859-

Cal 
Hijiit~mt:, The.aJi Curp., Box 312Z; 2Q5-652-1525 
Los Altos, Cain & Co., 175 5. San Antonio Rd., 415-

948-6533 . 
Los Angeles, Cain &. Co., 522 S. Sepulveda Blvd., 

213-476-2251 . 
San Diego, Cain & Co".3595 MI. Acadia Blvd., 714-

278-1031· . , 
Colo Boulder, A.L,s. Elctrns .. 1932111th St.,303-447-2436 
Fla Maitland, Theal.1 CorP., 245 S. Maitland Ave., 305-

647-4469 

* Trade Name-Bee Mfr. Listing 

Mo 

NJ 

Pa 

Tex 

Va 

2244 
St. Louis, Ozark Elctrn. rtKtg., Inc., 2573 Woodson 

Rd., 314-423-7200 
lodi, Engineered Prods., Inc., 28 Essex St., 201-

845-6668 . 
Devon, Emlen-Peterson Co., 237 Lancaster Ave., 

215-687-3535 
Dallas, Compar Southwest, 8609 N.W. Plaza Blvd., 

214-363-1526 . . 
Houston, Compar Southwest, 5751 Bellaire Blvd., 

713-667-3420 
Arlington, Gans-Fryling, Inc., 2030 16th St .. N,,703-

527-3262 
Wash Bellevue, A,.Smith Co., 405 166SE St., 206-746-6770 
FOR: Can, Toronto, Unt., Il.H. McGregor, Box 156, Sta. 

"H",416-699-5521 
*RP E~Z KLEEN AIR FILTER air filter - Research Products 
*RP INDUSTRIAL FILTER air filter - Research Products Corp. 
*RP MULTI-VELOCITY air filter - Research Products Corp • 
*RPM regulated power module - ACDC ElectroniCS, Inc. 
RS ELCTRNS. CO., 795 Kifer Rd., Sunnyvale. Calif. 94086 
* RX plastic molding compounds- Rogers Corp. 
RACAL COMMUNICATIONS, INC., 8440 Second Ave., Silver 

Sitring, Md., Tel: 301-587-8515; 515. Mgr: J.D. 
Reid ._. FSC No. 23386 

~~ic ~~~:!~~~nemaif~r1e;ite~to,!'1at~r~mlmg~r~~~slPfes * RADAR-EYE detector alarm - Pinkerton Electro Security Co. 
RADAR RELAY, INC., Div •. Teledyne, Inc., 1631 10th 5(., Santa 

Monica, Calif. 904011, 1:el: 213-393-963I; TWX: 
910-343-6872; Pres: W.C. Arrasmith ... FSC 00712 

*RADECTOR'survey meter - Victoreen; Inc •• 
*RADELIN x-ray screens, pitosphor,- U. S. Radium Corp; 
RADIANT LAMP CORP., 199 BankSt.,Hightstown,.N.J., Tel: 609-

448-4000; Sis. Mgr: R.H. Graham 
RAOIATION DEVICES CO" P.O. Box 84SO, Baltimore, Md.21234, 

515. Mgr': P .E. Benson 
RADIATION DYNAMICS, INC., 1800 Shames Dr .. Westbury Ind. 

Pk., Westbury, N.Y. 11590, Tel: 516-334-3990; 
Sis. Mgr: R.L. Malnati 

11m/19M 



• •• includinl Federal Supply Codes (FSC) where available 

RADIATION, INC., Microelectronics Div"P .0, Box 37, Melbourne, 
Fla. 32901, Tel: 305-727-5412, TWX: 510-959-6195; 
515. Mgn W.R. Weir 

RADIATION SYSTEMS, INC., 1755 Old Meadow Rd., McLean, Va. 
22101, Tel: 703-893-5500, TWX: 710-833-9896; 515. 
Mgr: R.M. Phillips 

*RADIFLEX 300 x-ray inspection system - Torr Labs., Inc. 
*RADIFLUOR 360 x-ray inspection system - Torr Labs., Inc. 
RADIO COMMUNICATION CO., INC.,1020 E. Land PI., Milwaukee, 

Wisc., Tel: 414-272-1161; 515. Mgr: EA. Blanchard 
RCA, Defense Elctrn. Prods., Marne Hwy 0' Moorestown, N.J. 

08057, Tel: 609-963-8000, TWX: 609-365-5939; Mgr. 
Mktg. Adm: W.P. Davison ..... FSC No. 02769 

• RCA ELCTRN. COMPONENTS, 415 South 5th St., Harrison, N. J 
............ ..................................................... ................... Pgs. 1474-148 

Cal Hollywood, 6363 Sunset Blvd., 213-461-9171 

Colo 
DC 
Fla 
Ga 
III 
Ind 

Los Altos, 4546 EI Camino Real, 415-948-8996 
San Diego, 7969 Engineer Rd., 714-279-0420 
San Francisco, 343 Sansome St., 415-956-4818 
Denver, 2785 N. Speer Blvd., 303-433-8841 
Washington, 1725 'K" St., N.W., 202-337-8500 
Riviera Beach, 2828 Broadway St., 305-842-1577 
Atlanta, 14 Executive Pk. Dr., N.E_, 404-634-6131 
Des Plaines, 446 E. Howard Ave., jll-~u-uO:n 
Indianapolis, 501 N. LaSalle St., 317-635-9000 
Indianapolis, 2511 East 46th St., 317-546-4001 

~ass ~::~~~~ ~~1~:: ~g~'~;,~~t.,6~rl~~~4~mo 
Mich 
Mo 
NJ 

Lathrup Village, 28840 Southfield Rd., 313-353-9770 
Kansas City, 7711 State Line, 816-363-1720 
Camden, 605 Marlton Pike, 609-428-4802 
Maplewood, 2075 Millburn Ave., 201-485-3900 

NY Syracuse, 731 James St., 315-474-8221 
Ohio Cleveland, 1621 Euclid Ave., 216-579-0880 

Tex 
Dayton, 224 N. Wilkinson St., 513-461-5420 
Dallas, 210-C Court T err., 214-351-5361 
Houston, 2727 Allen Pkwy., 713-529-7601 

Wash Seattle, 2246 Fi rst Ave., 5., 206-622-8350 
Minn Minneapolis, 6750 France Ave., 5., 612-929-0676 
EXP: NY, Harrison, International Mktg., Box 270, 201-

485-~900 
FOR: Can, Montreal, Que., 1001 Lenoir St., 514-933-7551 

RCA SERVICE CO., Div. Radio Corp. of America, Camden, N.J. 
08101, Tel: 609-963-8000, TWX: 609-662-5872;V.P. 
Mktg: W.F. Tait 

RADIO CORP. OF AMERICA,Broadcast/i.. Communications Prods. 
Div' l Front & Cooper Sts' l Camden, N.J., Tel: 609-
963-8000; Div. V.P: J. Taylor 

RADIO CORP. OF AMERICA, Technical Prods. Service Dept., 
Bldg. CHIC-225, Cherry Hill, Camden, N.J. 08ll0, 
Tel: 609-963-8000; Sis. Mgr: B.L. Grossman 

RADIO ENGRG. LABS., 29-01 Borden Ave., Long Island City, N.Y., 
Tel: (21Z) ST 0-2100, TWX: 1l0-5H2-2558; Sis. Mgr: 
M.V. Burridge ..... FSC No. 77633 

RADIO FREQUENCY CO.,INC.,50Park St., Medfield, Mass. 02052, 
Tel: 617 -7 62-4900 

• RADIO FREQUENCY LABS. INC. - See RFL Inds. Inc. 
.... KAUIU \.:IKAut.!:l lamlllatiOns - I tlomas (\( ::lKlllner", Inc. 
XKAUIUUYNt. receivers, towers, etc. - Western \"'011 &. t.lect. 
*RADIOEAR hearing aids & accessories - Radioear t;orp, 

• RADIO MATERIALS CO., Div. P. R. Mallory & Co., Inc., 424 
W. Bryn Mawr Ave., Chicag., III. 60646, Tel: 312 - 478·3600 
TWX: 312-222·9028; Sis. Mgr: R. Merrill .......................... Pg. 67S 

Ala HuntSVille, Components Sales Corp., Box 899, 205-
539-6973 

Ariz Phoenix, J, Berman Co., 2101 W. Shangri La Rd., 

Cal 
602-944-3361 

Burlingame, W .C. Stafford, 801 Mahler Rd., 415-697 
6766 

Inglewood, J. Berman Co., 8295 S. LaCienega Blvd., 
213-618-1281 

La Mesa, J. Berman Co., Box 453,714-583-6457 
Conn Meriden, H. Lavin Assocs., Inc., Box 921, 203-237-

Fla 

III 

La 

5527 
Ft. Lauderdale, Components Sis. Corp., 1270 South

west 14th Ave., 305-5,j-5900 
Orlando, Components Sis. Corp .. Box 14523, 305-

277-1510 
51. PetersburQ. Comoonents 515. Corp .. Box 9545. 

813-360-7460 
Chicago, R.D. Merritt, 4242 W. Bryn Mawr Ave., 

312-478-3600 
New Orleans, G.V. Peck Co., 4771 Spain St., 504-

282-1553 
Mass Needham, H, Lavin Assoc., Inc., 52 Pickering St., 

617-444-3446 
Minn St. Paul, Rhode Elctrn. Sales, 2510 East 7th Ave., 

NJ 
NY 

612-777-8197 
Marlton, J. Kornberger I Box 218, 609-428-4050 
Manhasset, F. Spellman Co., 1295 Northern Blvd., 

(516) MA 7-3399 
Syracuse, N.J. Matchuk Co., 4312 W. Genesee St., 

315-488-3251 
Ohio Cincinnati, A.C. Wahl & Assocs., inc., Box 15220, 

513-821-3270 
Columbus, A.C. Wahl & Assocs., Inc., 1153 Trent

wood Rd., 614-486-7719 
Dayton, A,C. Wanl & Assocs., Inc., 2122 Mershon 

Ave., 513-252-0961 
N. Olmstead, A.C. Wahl & Assocs., Inc., 24232 

Maria La., 216-777-2899 
Okla Tulsa, G.V. Peck Co., Box 15671, 918-585-2853 
Ore Portland, Earl & Brown Co., Inc., Box 25408, 503-

Tex 
292-9145 

Dallas, G.V. Peck Co., 210 Casa Linda Plaza, 
(214) DA 8-3511 

Houston, G.V. Peck Co., 5757 Bellaire Blvd., (713) 
MO 4-1435 

SEE PAGE 352 TO GET YOUR COpy OF THE RADIO-ELECTRONIC MASTER 

Wash Seattle, Earl & Brown Co., 422 First Ave.,W., (206) 
AT 4-1121 

EXP: Ind, Indianapolis, P.R. Mallory Int'I., 3029 E. Wash-
ington St., (317) ME 6-5353 

FOR: Can, "Toronto, Ont., P.J. Heenan, Ltd., 1200n-

RADIO-MATIC 0~liJ:~~RIt11,611Y/;~;9169 Ramsey Ave., Hillside, 
N.J., Tel: 201-687-0929; Sis. Mgr: J.A. Silva 

*RADIOMETER COPENHAGEN elect. test equip. - London Co. 
* RADIOPAGE wireless pager- Miles Reproducer Co. 
RADIO RESEARCH CO" 189 Mt. Pleasant Ave., Rockaway, N.J., 

Tel: 201-627-1754; Sis. Mgr: A.W. Adler 
RADIO SPECIALTY MFG. CO., 2023 Southeast 6th Ave., Portiand, 

Ore., Tel: 503-232-8123; Sis. Mgr: K.C. Johnson 
RADIOEAR CORP .,375 Valley Brook Rd., Canonsburg, Pa.15317, 

Tel: 412-941-9000 
RADIX WIRE CO., 26260 Lakeland Blvd., Cleveland, Ohio 44132, 

Sis. Mgr: C. VerMerris 
*RADOCON radialio,"l dose illdicator - Victoree;l, Inc. 
*RADOLARM level indicator - Thomas Ind. Automation Ltd. 
* RADOX radio remote control- Barrett Elctrns Corp, 
*RADTRAC trating sys. - Canoga Electronics Corp. 
RAE CO., INC. 3725 East 13th St., Indianapolis, Ind. 46201, Tel: 

31 -638-6443; Sis. Mgr: J. Brown 
RAE MOTOR CORP., Box 51H, Mc Henry,lIl. oUUSO, lei: ~lS-j~S-

35QO; Sls.,Mgr: E.K. Hansen 
RAFEC ELCTR~S., Bo~ 566, Temple City, Calif, 91780, Tel: 213-

285-4078; Sis. Mgr: R.A. Hergert 
RAGEN PRECI~ION IN~S., INC., 9 PoreteAve., N.Arlington, N.J, 

07032, Te'l: 201-997-1000; Sis. Mgr: W.J. Saunders 
RAM CHEMICALS MFG. CO" INC., SUb. Whittaker Corp., 210 E. 

Alondra Blvd., Gardena, Calif. 90247, Tel: (213) 
FA 1-0710; Sis. Mgr: R.M. Simpson 

RAILWAY COMMUNICATIONS, 9351 East 59th St., Raytown, Mo. 
64133, Tel: 816-353-2100; Sis. Mgr: E.E. Tuel 
..... FSC No. 18410 

RAM METER, INC., 1100 Hilton Rd., Ferndale, Mich. 4H220, 1 el: 
(313) LI 7-1000; 515. Mgr: R.M. Whalen 

*RAM-ROO zener diodes - Motorola Semiconductor 
RAMA CORP., 39651 Esplanade St., San Jacinto, Calif. 92383, 

Tel: 714-654-7351; Sis. Mgr: H.N. Olafson 
*RAMANEL polyester enamel - Ram Chemicals Mfg., Co. 
*RAMASET epoxy enamel - Ram Chemicals Mfg., CPo 
RAMCOR, INC.,270 E. Pulaski Rd., Huntington, N.Y. 11743, Tel: 

516-271-4000, TWX: 516-421-4085; 515. Mgr: G. 
Sullivan 'M" FSC No. 09449 

RAMM RECTIFIER CO., INC.,340 Coster St., Bronx, N.Y. 10474, 
Tel: 212-991-4200; Sis. Mgr: T. Mendel 

RAMNEY INDS. CORP., Box 585, Farmingdale, N.J. 07727, Tel: 
201-681-0101; 515. Mgr: B.M. Van Vliet 

*RAMP-CONICAL washer - illinois Tool Works, Inc. 
RAMSAY ENGRG. CO., 707 N. Anaheim Blvd., Anaheim, Calif. 

92805, Tel: 714-774-5511; Pres: S.P. Ramsay 
*RANCHO flexible cord - Western Insulated Wire 
RANDAM ELCTRNS., INC., 3091 Shadycrest Dr., Cincinnati, 

OhiO, Tel: 513-522-3322; Sis. Mgr:J.L.Hummeldorf 
...... FSC No. 13182 

RANDOLPH PRODS. CO., 12th St., Carlstadt, N.J.07072, Tel: 201-
438-3700; Sis. Mgr: J. Randolph ..... FSC No. 77672 

RANTEC DIV., Emerson Elec. Co., 24003 Ventura Blvd., Cal
abasas, Calif. 91302, Tel: 213-347-5446, TWX: 910-
494-1218; Oir. Mktg: D. Wells 

RAPID ELECTRIC CO,,1300 Herschell St., Bronx, N.Y .10461, Tel: 
(212) TA 8-2200; Sis. Dir: W.K. Walther 

RAPID SPECIAL TIES CO" 327 W. Huron St., Chicago, III, 60610, 
Tel: 312-337-1440; Sis. Mgr: E.M. Tate ... FSC 01079 

* RAPID-SYN stepping motors - Computer Devices Corp, 
*RAPID SYSTEM punched tape, automatic testers & wiring sys.
* RAPIDAPTOR Quick change tool sys. - Kingmann-White, Inc. 
* RAPIDOGRAPH marking inks-Koh-I-Noor, Inc. 
* RAPPLIQUE heat sealing machine- Tilermatron 
*RAPROMATIC camera - Spedcor ElectroniCS, Inc. 
*RASCORE SYSTEMS radar scoring systems - Sanders Assoc. 
RASON MFG. CO., 73 Wortman Ave., Brooklyn, N.Y.11207, Tel: 

(212) NI 9-8000; Sis. Mgr: J. Liebman 
RATELCO,INC.,610 Pontius Ave., N.,Seattle, Wash.98109, Tel: 

206-6240-7770; Sis. Mgr: p. Burton 

- - - - - - - -Advertisement~ - - - - - - -
Ratelco chargers give precise, automatic, 
maintenance free float battery charging for 
any unattended battery powered equipment in
cluding: microwave, communications, tele
metering, data processing, supervisory con
trol, standby engine starting, emergency light
in9, fire alarms, SWitchgear, railroad ser
vice, marine. Write or phone for literature, 

* RA TlO-BAR pantograph ratio desigll- Gorton Machine Corp. 
*RATIO-SCOPE pyrometer - Milletron, Inc. 
*RAU-SIK tubing, profiles & parts - Rehau Plastiks, Inc. 
*RAUCHOPRENE flexible cord - Western Instllated Wire 
*RAUCLAIR flexible tubing - Rehatl Plastiks, Inc. 
• RAULAND, Div. Zenith Radio Corp., 5600 W. Jarvis Ave., Chicago, 

III. 60648, Tel: 312·647-8000; Sis. Mgr: T. M. Sn.w ........ FSC 
No. 49928 .............................................................. Pgs. 1200, 1201 

• RAVEN ELCTRNS., INC., 101 W. Alameda Ave., Burbank, Calif., 
Tel: 213 - 849·7747; Sis. Mgr: A. Chianello ........ FSC N •• 26176 
.................................................................................................. Pg. 1705 

Va Arlington, Raven Elctrns., 6300 15th Rd., N., 705-
534-8329 

RAWAY BEARING CO., INC., 141 Chrystie St., New York, N.Y., 
Tel: (212) WA 5-8150; Pres: A. Baskin; FSC 86715 

RAWCO INSTRS., INC., P.O. Box 1286, Ft. Worth, Tex.70101, 
Tel: 817-926-7185 ..... FSC No. 05372 

RAWN CO., INC., Box 9, Spooner, Wi sC. 54801, Tel: 715-635-2324 
* RAY-D-TEC detection & monitoring instrs.-American Nuclear 
* RAY-DUCER towed transducer- Research Mig. Corp. 
RAY-O-VAC CO., Div. Electric Storage Battery Co., 3310 

UniverSity Ave., Madison, Wise. 53705 

RAO-RAY 

RAY PRODS., INC_, 703 S. Palm Ave., Alhambra, Calif. 91803, 
Tel: 213-289-6175; 515. Mgr: D. Howard 

- - - - - - - -Advertisement- - - - - - - -
'MICRON-AIRE" Dust Free Hoods, Dry Boxes, 
Fume Hoods, Desiccant Cabinets and other 
MICRON-AIRE CONTAMINATION CONTROL 
EQUIPMENT. Plexiglas welding enclosures, 
test cylindel's and chambers. Free-Blown 
hemispheres to 81 diameter. Plastic fabrica
tion, ",acuum forming, Literature available. 

RAY PROOF CORP" Keeler Ave., Norwalk, Conn. 06856, Tel: 
203-838-4555; 515. Mgr: E.S. Kesney 

* RAY WEIGH scale- Ohmart Corp. 
RAYBESTOS-MANHATTAN, INC., 61 Willett St., PassaiC, N.J • 

07055, Tel: 201-473-2000, TWX: 201-471-6087; Sis. 
Mgr: R.B. Park ..... FSC No. 49944 

RAYBESTOS-MANHATTAN,INC., Plastic Prods. Div., Manheim, 
Pa., Tel: 717-665-2211, TWX: 717-420-4540 ..... 
FSC No. 92582 

RAYBOND ELCTRNS., INC" Div. Willcox & GibbS, 930 Washing
ton St., NorWOOd, Mass. 02062, Pres: D. Racoosin 

RAYCHEM CORP., 300 Constitution Dr., Menlo Pk., Calif. 94025, 
Tel: 415-324-3333, TWX: 910-373-1728; Sis. Mgr: 
R.E. Gesell ..... FSC No. 06090 

RAYCLAD TUBES, INC., 300 Constitution Dr., Menlo Pk., Calif. 
94025, Tel: 415-324-3333, TWX: 910-373-1728; 515. 
Mgr: R.E. Gesell 

*RAYFOAM L & RAYFOAM NF dielectric materials - Rayclad 
Tubes 

*RAYLAY light co,1trolled relay - Solid State Electronics 
RAYLINE, INC., 80 E. Old Country Rd., Mmeola, N.Y.llSO', 

Tel: (Sib) PI 2-5353; Sis. Mgr:J.Lorper;FSC 21030 
* RAYMASTER all light source equip-Gates, G.W. & Co., Inc. 
* RAYMER tuners, amplifiers, receivers- Trutone Elctrns. 
*RAYMIKE x-ray thickness gage - General Electric 
RAYMOND ENGRG.,INC" 217 Smith St., Middletown, Conn., Tel: 

203-347-5611, TWX: 710-428-7944; V.P. Mktg: J. 
Lombardo 

*RAYOLIN NF jacket compound - Rayclad Tubes 
RAYONIC CORP., 1934 E. Hagert St., Philadelphia, Pa.19125, Tel: 

215-634-6970; Sis. Mgr: B. Cole 
*RAY~I:..AL plastiC Sealing - KayllOnd t.lectrorucs, inC. 
RAYTHEON CO., Communications & Data Processing Operation, 

1415 Boston Providence Tpke., Norwood, Mass. 
02062, Tol:617-762-6700, TWX: 617-762-6664; Mktg. 
Mgr; H. Bannon 

RAYTHEON CO., Government Mktg., 141 Spring St., LeXington, 
Mass. 02173, Tel: 617-862-6600; V.P. Mktg: W.T. 
Welsh 

• RAYTHEON CO., Indust,ial Comps. Oper., 465 Centre St., Quincy, 
Mass. 02169, Tel: 617 -479-5300, TWX: 710-337-6879; Mldg. 
Mgr: P. R. Keeler .......................................... Pg. 1176, 1199, 1634 

Cal Inglewood, 2930 W. Imperial Hwy., 213-757-0251 
• San Carlos, 120 EI Camino Real, 415-593-1021 
DC Washington, 1000 Sixteenth St., N.W., 202-638-5200 
III Des Plaines, 3158 Des Plaines Ave., 312-296-6677 
Md Glen Burnie, 104 Roesler Rd., 301-761-0450 
Mass Waltham, 130 Second Ave., 617-899-8080 
NJ Englewood, 475 S. Dean St., 201-567-4911 
Ohio Dayton, 333 W. First St., 513-223-8128 
Tex Dallas, Stemmons Tower W" Ste. 609,214-631-3745 
EXP: Mass, LeXington, Raytheon Overseas, Ltd., 141 

Spring St., 617-862-6600 
FOR: Can, Waterloo, Ont., Raytheon Canada, Ltd" 400 

Phillips St., 519-745-6831 
RAYTHEON CO., Microwave & Power Tube Div., 141 Spring St., 

Lexington, Mass. 02173 
RAYTHEON CO" Oxnard Facility, 4347 Raytheon Dr., Oxnard, 

Calif. 93030, Tel: 805-488-4411 
RAYTHEON CO., Semiconductor Operation, 350 Ellis St., Mt. 

View, Calif. 94040, Tel: 415-968-9211, TWX: 910-
379-6445; Sis. Mgr: W.S. Peters 

• RAYTHEON COMPUTER, 2700 S. Fairview St., Santa Ana, Calif. 
92704, Tel: 714 - 546-7160, TWX: 910-595-1570; Gen'l. Mgr: 
A. S. Huson ........................................................ .. ... Pgs. 796-798 

Ala Huntsvi lie, Currie Aerospace Assoc. , Box 1424,205-

Ariz 

Cal 

Colo 

Conn 

Fla 

ill 

Ind 

Md 

Mass 

Minn 

536-5650 
HuntSVille, Raytheo,l Computer, Holiday Ottice Ctr., 

205-881-2844 
Phoenix, Hilleary Assocs., 3033 N. Central, 602-

266-3671 
EI Monte, Ravtheon Computer, 9550 Flair Dr., 213-

443-7181 
Los Altos, Cain & Co., Inc., 175 S. San Antonio Rd., 

415-948-6533 
Sunnyvale. Raytheon Computer. 363 S. Taaffe. 408 

736-2286 
Littleton. Hillerary Assocs .. 2552 Ridge Rd., 303-

794-4279 
Hamden, J & J Assocs., 965 Dixwell Ave., 203-624-

7800 
Thompsonville, J & j Assocs., 29 Carriage Dr'l 

203-749-4421 
Orlando, Currie Aerospace Assoc., Box 13229, 305-

855-0843 
Chicago, Systems Engrg. Assoc" 5505 N. Meflard, 

312-774-1452 
Indianaoolis. SYstems EnQrQ. Assoc .• lOlO East86th 

St., 317-846-2593 
Si Iver Spring, RaytheonCornputer , 1316 Fenwick La., 

301-581-9110 
Silver SorinQ. L.G. White & Co .• 1110 Fidler La., 

301-585-3141 
Burlington, Raytheon ComPtiter, Box 184,617-272-

1636 
Waltham. J & J Assocs .. 225 Crescent St .. 617-899-

0160 
Minneapolis,. SYstems Engrg. Assoc.,8633 Harrison, 

5 .. 612-881-6386 
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_R_A_Y '_R_E_O~ ___________ I _______________ IMANUFACTURERS' SALES OFFICES' TRADE NAMES 

Mo 

NJ 

NM 

NY 

Kansas City, Harris-Hanson Co" 7916 Paseo St" 
816-444-9494 

St. Louis, Harris-Hanson Co., 2814 S. Brentwood 
Blvd •• 314-962-9895 

Ft. Lee, K.E. Hughes Co., Inc., 2175 Lemoine 
Ave., 201-944-1600 

AlbUQuerQue, Hilleary Assocs,,311 Washington, S.E" 
505-265-7631 

liverpool. Cain & Co .. Inc .. 324 First St .. 315-437-
2933 • 

New York. K.E. Hughes Co .• Inc .. 212-695-0082 
Ohio Cleveland, Dataron. 7016 Euclid Ave .. 216-391-8421 
Pa Philadelphia, Denco-Data Engrg., Inc., 500 E. God-

Tex 
frey Ave .. 215-725-9000 

EI Paso, Hilleary Assocs., 8888 Dyer St" 915-751-
5491 

Ft. Worth, Carey-Wolf Co., 3327 Winthrop Ave., 
817-738-1702 

Houston, Carey-Wolf Co., Box 60338, 713-643-2114 
Houston, Raytheon Computer, 6420 Hillcroft, 713-

771-4449 
Wi sc Waukesha, System s Engrg. Assoc., Box 526, 414-782-

3388 
EXP: Mass, Lexington, Raytheon Int'I., 141 Spring St" 

617-862-6600 
RAZDOW LABS., INC., 377 Fifth St., Newark, N.J. 07107, Tel: 

201-484-2400; Sis. Mgr: R.J. Schmitt 
*RE-CI RK-IT circuit breaker - Heinemann Electric Co. 
* RE-COIL coaxial cable- Miller, L.C. Co. 
RE-EL CIRCUITS, INC" 172 Gordon Ave., Totowa Boro, N.J. 

07512, Tel: 201-271-1800; V.P. Sis: G. Snedecor 
REA MAGNET WIRE CO., INC., 3600 E. Pontiac St., Ft. Wayne, 

Ind. 46806, Tel: 219-743-8022, TWX: 810-332-1411; 
V.P. Sis: M.J. Pastrick 

REACH ELCTRNS., INC., P.O. Box 308, LeXington, Neb. 68850, 
Tel: 308-324-4608; Pres: K.H. Wycoff 

REACTOR CONTROLS, INC., P.O. Box 427, Oak Ridge,. Tenn., 
Tel: 615-482-1426; Pres: J.C. Gundlach 

*REACTOSPEED variable speed motor control - Autocon I nds. 
*REACTROL regulator - General Electric Co. 
* REAL-AL dacron mat-Acme Chemical & Insulation Co. 
* REALI-SLIM ball & roller bearings-Kaydon Engrg. Corp. 
*RECOCO part counting sensor - Dynamic PreciSion Controls 

Corp. 
RECORA CO" INC., Box 68, Powis Rd., St. Charles, III. 60174, 

Tel: (312) JU 4-3000; Pres: J. Luckey .. FSC 12098 
*RECORD-MATIC automatic record album selector - DuotoneCo, 
RECOTON CORP., 46-23 Crane St., Long Island City,N.Y.11101, 

Tel: (212) EX 2-6442; Sis. Mgr: p. Wish 
RECTlCO, INC., 20 Village Pk. Rd.,Cedar Grove,N.J. 01009, Tel: 

201-239-6464; Sis. Mgr: F .W. Sandler 
RECTICON CORP., 730 E. Elm St., Conshohocken, Pa.19428, Tel: 

215-828-2421; Sis. Mgr: E.H. Pappas 

• RECTIFIER COMPONENTS CORP., 124 Albany Ave., Freeport, 
N. Y. 11520, Tel: 516· 868'()470; Sis. Mgr: E. H. PolI.eek ........ 
.................................................................................. : .............. Pg. 2581 

III Chicago, Lightner Assoc., Inc., 6322 N. Milwaukee, 
Gl2l SP 4-1500 

Chicago, M & 5 Sis. Co., 4750 N. Milwaukee, 312-
545-1771 

Mich DetrOit, Koehler-Pasmore Co., 25245 Five Mi Ie Rd., 
313-532-8804 

Minn MinneapoliS, Mark Sis. Co., 908 West 46th St., 612-
825-0911 . 

NJ Haddonfield, Gray-WiliiamsAssocs.,8 E. Mt. Vernon 
Ave., 609-429-5300 

Mountainside, H.G. Richter, Inc., b08 Sherwood PkWY 
(20ll AD 3-4615 

Ohio Dayton, Whelan Corp., 2975 Far Hills Ave.,513-298-
9997 

RECTIFIER ENGRG. & SUPPLY CO., INC., 8754 Big Bend Blvd., 
St. LouiS, Mo. 63119, Tel: 314-968-0303, TWX: 
910-760-1653; Sis. Mgr: F.A. Waelterman ..... 
FSC No. 18228 

RECTOR ENGRG. & PLASTICS CO., 318 Randolph PI., N.E., 
Washington, D.C., Tel: 202-462-1208; Sis. Mgr: 
C. Rector 

RED DEVIL MFG. CO., INC., 1416 N. Ogden Ave., Chicago, III. 
60610, Tel: 312-642-5161; Pres: M. Kassnel 

*RED EYE infra-red pyrometer - Milletrorl, Inc. 
*RED-HAT controls & valves - 'Automatic Switch Co. 
RED LAKE LABS., INC., 2971 Corvin Dr., Santa Clara, Calif., 

Tel: 408-739-3034, TWX: 910-339-9241; Sis. Mgr: 
J.Y. Saunders 

*RED LINE thermal relav - G-V Controls Inc. 
RED POINT CORP., 105 W. Spazier Ave., Burbank, Calif. 91503, 

Tel: 213-842-4895; Sis. Mgr: R.P. Craig 
R~D SEAL ELECTRIC CO., 3835 West 150th St., Cleveland, Ohio 

44111, Tel: 216-941-3900 
REDCOR CORP., P.O. Box 1031, Canoga Pk., Calif. 91304, Tel: 

213-348-5892, TWX: 910-494-1228; Pres: E .R. Borg
ers ..... FSC No. 14991 

*REDI-BAR cultured quartz - Howard Aiken Im!s. 
REDINGTON COUNTERS, INC., DU Addison Kd., Windsor,Conn., 

Tel: 203-688-6207; Sis. Mgr: T. Nelson 
REDMAN ELCTRNS. CORP., P ,0. Box 72, Thompsonville, Conn. 

06082, Tel: (203) RI 5-8024; Sis. Mgr: E. Tavidian 
REED SWITCH DEVELOPMENTS CO., INC., 34 Lincoln Ave., 

Greewich, Conn. 06830, Tel: 203-661-9410; Pres: 
j.5. Hammond 

*REEDAC switches - Grigsby-Barton Inc. 
*REEDLAYS relay - Computer Components Inc. 
*REEL-PAC conduit - Simplex Wire & Cable Co. 
*REEL-PIPE conduit - Simplex Wire & Cable Co. 
REEVE ELCTRNS., INC., 601-EEM-West Lake St., Chicago, III. 

60606; Tel: 312-726-9755; Sis. Mgr: M.A. Boaz 
* REEVELEC heating equip. - Reeve Elctrns., Inc. 
* REEVES mech. variable-speed drives- Reliance Elec. Co. 
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• REEVES·HOFFMAN DIV., Dyn.mies Corp. of America, 400 W 
North St., Carli.le, Pa. 17013, Tel: 717·243-5929; V.P. Sis' 
J. D. Harlin ........ FSC No. 82567 .......................... Pgs. 1128, 112!i 

Ala HuntSVille, Yaung & Lawrence, 2907 Governors Dr., 

Cal 

Fla 

III 

Md 

205-539-6575 
Arcadia, A.M. Wood Co" Box I-A, 213-283-1201 
Santa Clara, L & M Engrg., 2620 TheAlameda, 408-

243-6661 
St. Petersburg, Young & Lawrence, 300 31st St., N., 

813-894-0026 
Winter Park, Young & Lawrence, 601 N. New York 

Ave., 305-641-6929 
Chicago, PGM Sales, Inc'., 5642 W. Diversey, 312-

622-8183 . 
Baltimore, R.F. Assocs.,663O Balti more Nat' I. Pike, 

301-747-O111 
Mass Wakefield, H.C. Jappe Co., 137 Water St., 617-245-

NJ 

NY 

9359 
Ridgefield, G.M. Moch Co.,595Broad Ave., 201-945-

0080 
New York, G.M. Moch Co., (212) BR 9-6758 
Syracuse, Midstate Research Sis, 327 Wellesley Rd., 

(315) GR 8-8314 
Ohio Cincinnati, Tri-State Mktg., Inc., 1717 Section Rd., 

Pa 

513-631-5060 
Cleveland, Tri-State Mktg., Inc., 25000 Euclid Ave., 

216-731-9207 
Philadelphia, Eastern Components, 1349 W. Chelten

ham Ave., (215) WA 7-6262 
Tex Garland, Carter Assocs.,lnc., Box87,214-276-7151 

REEVES INSTR. DIV., Dynamics Corp. of America,E. Gate Blvd., 
Garden City, N.Y. 11530, Tel: 516-746-8100, TWX: 
510-222-4191; Pres: J.B. Straley ..... FSC 50222 

REEVES SOUNDCRAFT, Div. Reeves Inds., Inc.,15 Great Pasture 
Rd., Danbury, Conn. 06810, Sis. Mgr: C. Berman 

REFLECTONE, INC., 580 Sylvan Ave., Englewood Cliffs, N.J. 
07632, Tel: 201-567-0222; V.p. Mktg: G. Seiden 

*REFlECTOSCOPE lIltrasonic testing equipment - Automation 
Industries 

REFLEX CO~!TROLS CORP., 15 StZP.:4i rl., ::uiitiiii;ituil Sta., N''''''I 
Tel: (516) HA3-4433; Pres: H.M. Moskwik; FSC 13601 

* REFRACTOSYN angle detector - H H Controls Co., Inc. 
*REFRETRAN osciilator- Dynamic Precision Controls Corp. 
*REGAL battery valves - Lunkenheimer Co. 
* REGAL numbering machines-Bostitch 
*REGATRAN laboratory power supply - Electronic Meas. 
REGENCY ELCTRNS., INC., 7900 Pendleton Pike, Indianapolis, 

Ind. 46226, Tel: 317-547-3581; V.P.Sls. Mgr: A. 
Harling 

REHAU PLA5T1KS, INC., 50-22 49th St" WoodSide, N.Y. 11377, 
Tel: (212) 5T 4-5785; Sis. Mgr: K.W. Loeb 

REICHHOLD CHEMICALS, INC., 525 N. Broadway, White Plains, 
N.Y. 10602, Tel: (914) WH 8-6200, TWX: 914-
997-1708; Sis. Mgr: R.T. Urich 

REITER, F. CO., 3340 Bonnie Hill Dr., Hollywood, Calif., Tel: 
213-462-2913; Pres: F. Reiter 

*REJAFIX marking machines - Popper & SOlls,111C. 
REK-O-KUT DIV., Koss Elc!rns., Inc., 2227 North 31st St., 

Milwaukee, Wisc. 53208, Tel: 414-444-9442; Sis. 
Mgr: G. Cornehls 

*REK-SYN synthetic rubber - HouglltOll & La. 
REL-QUAL ASSOCS., 18 Hamilton St., Bound Brook, N.J. 08805, 

Tel: 201-356-8168; Pres: C.H. Garrod-. 
RELAY SALES,INC.,604 Danley Dr., Ft. Myers, Fla. 33901, Tel: 

813-936-8171; Pres: A. Fradono 
RELAY SERVICE CO., 1310 N. Pulaski, Chicago, III. 60651, Tel: 

Gl2) AL 2-2700; Sis. Mar:C.H.Badger ... FSC 97927 
RELAY SPECIALTIES, INC., 3 Godwin Ave., Fair Lawn, N.J. 

07410, Tel: 201-791-3208; Sis. Mgr: J.G. Sauer 
RELAYS, INC., 162 West 83rd St., New York, N.Y. 10024, Tel: 

(212) TR 3-4500; Sis. Mgr: S.H. Hartley; FSC 97927 
RELCO PRODS., INC., 5594 E. Jefferson Ave., Denver, Colo. 

80237, Pres: RA. Ruehle ..... FSC No. 14454 
RELCOM, 2329 Charleston Rd., MI. View, Calif. 94040, Tel: 415-

961-6265, TWX: 910-379-6979; Sis. Mgr: J.B.Coch
rane ••••• FSC No. 27956 

*RELI-ACON connectors - Methode Electronics, Inc. 
*REU-ALOK test panel & eiector/lock compo - Methode Elctrns. 
*RELI-APAC wiring system - Methode ElectroniCS, Inc. 
*REU-APLUG plug-in header - Methode ElectroniCS, Inc. 
*RELIA-TAC contacts - Bunker-Ramo Corp. 
* RELIABLE MAILERS boxes-Corrugated Paper Prods" Inc. 
* RELIALAB environmental rooms - Tenney Engrg.,"lnc, 
RELIANCE DIV., EatOll Yale & Towne, Inc., 25 Charles Ave., 

S.E., MaSSillon, Ohio 44646, Tel: 216-832-1511, 
TWX: 216-445-9004; Gen'l. Sis. Mgr: J.L. Knott 
..... FSC No.72800 . 

RELIANCE ELECTRIC CO.,24701 Euclid Ave., Cleveland, OhiO, 
Tel: 216-732-7000, TWX: 216-486-5630; Sis. Mgr: 
E.G. Orahood 

* REMACO all prods.-Research Mfg. Corp. 
REMBAR CO., INC., 67 Main St., Dobbs Ferry, N.Y. 10522, Tel: 

(914) OW 3-2620; Sis. Mgr:T.R.Dunham .. FSC 15726 
*REMBRANDT cameras - Burke & James 

• REMEX ELCTRNS., Div. Ex·Cell·O Corp., 5250. W. EI Segundo 
Blvd., Hawthorne, Calif. 90250, Tel: 213·772·5321, TWX: 
910·325·6219; Sis. Mgr: W. C. Kiichli. ..... FSC No. 16550 .... Pg. 799 

Ala HuntSVille, Reynolds, & Assocs., Inc., 904 Bob 
Wallace Ave., 205-536-1941 

Colo Denverl D.E. Bond Assocs.! 2149 S, Clermont St.; 
303-756-1234 

Conn W. Hartford, Instrument DynamiCS, Inc., 345 N, 

Fla 
Main St" 203-233-5503 

Eau Gallie, Reynolds & Assocs., Inc., Box 1043, 
305-127-3205 

Ft. Lauderdale, Reynolds & Assocs., Inc., 161 South
west 75tb Ave" 305-581-6611 

Orlando, Reynolds & Assocs., Inc., Box 8877,305-
424-3836 

* Trade Name-See Mfr. Listing 

Ga 

III 

Ind 

Iowa 

Kans 

Md 
Mass 

Mich 

Minn 

Mo 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Wash 

Wisc 

Atlanta, Reynolds & Assocs., Inc., 175 W. Wieuca 
. Rd., N.E.,404-252-5360 . 

Chicago, Systems Engrg. Assocs., 5505 N. Menard 
Ave., 312-774-1452 

Indianapolis, Systems Engrg. Assocs., 1010 East 86th 
St" 317-846-2593 

Cedar Rapids, Engineering Services Co., 1026 Third 
Ave., S.E.,319-366-1591 

Prairie Village, Engineering Services Co., 7924 .. A 
State Line, 913-649-4000 

Wheaton, K-G Elctrns., Inc.,Box2025,301-946-4055 
Wakefield, Instrument Dynamics, Inc" Wakefield 

Industrial Pk., 617-245-5100 
Farmington, Carter, McCormic & Peirce, Inc" 

23995 Freeway Pk. Dr., 313-471-7100 
Minneapolis, Systems Engrg. Assocs., 8633 Har

rison, 5.,612-881-6386 
St. Louis, Engineering Services Co" 6117 Vernon 

·Ave .. 314-,726-2233 
Albuquerque, D.E. Bond Assocs., Box 11331, 505-

247-3442 
Great Neck, H.J. Krasner Assocs., 33 Great Neck 

Rd., 516-487-0690 
Rochester, Ossmann In5tr5.,lnc.,3100 Monroe Ave., 

716-586-0380 
Syracuse, Ossmann Instr., Inc., 101 Pickard Dr 0' 

315-454-2461 
Vestal, Ossmann Instrs., Inc., 1901 Vestal Pkwy., 

607-785-9947 
Wappinger Falls, Ossmann Instrs., Inc., Box 207 f 

914-297-1777 
Greensboro, Reynolds &Assocs.,lnc.,412W.Market 
St., 919-275-3725 
Cleveland, Carter, McCormic & Peirce, loc.,.3691 

Lee Rd., 216-921-1360 
Dayton, Carter, McCormic & Peirce, Inc., 3406 N. 

Main St., 513-278-5873 
Pittsburgh, carter, McCormic ,& Peirce, hie., 201 

Penn Center Blvd., 412-824-3760 
Wayne, Emien-Peterson Co., ..14 WestAve.,215-687-

3535 
EI Paso, D.E. Bond Assocs., Box 12293,915-532-

4048 
Houston, A. Barnes Co., 3230 Mercer St., 713-622-

362D 
Richardson, A. Barnes Co., Box 709, 214,235-4541 
San Antonio, A. Barnes Co., 0416 Petroleum etr., 

512-828-1323 
Seattie, R.H. Drake Assocs., Inc., 6133 Maynard 

Ave., 5.,206-763-2755 
Waukesha, Systems Engrg. Assocs., 420 W. Ravens

wood Hills Cir., 414-422-1560 
- - - - - - - -Advertisement- - - - - - - -
REMEX - Photocell Punched Tape Readers 
and Spoolers, liThe Standard of tile Industry.1I 
Complete range of speeds to 1000 chair jsec. 
Discrete and/or integrated circuits for a wide 
range of control and amplifier configurations. 
Unidirectional and bidirectional. 15000 hour 
Quartz lamp, Fiber optic distributor and cell 
face plate." Automatic comp'ensation available 
for tapes from opaque to 7ff/o transparent. 
Reader/Spooler and Spooler models available 
with reels from 4 5/8" to 10 1/2" diameter. 
Major products also include position displays 
for machine tools, photocell transducers and 
electronic control system 5. 

*REMI connector - U. S. Components, Inc. 
REMLER CO., 2101 Bryant St., San Francisco, Calif. 94110, Tel: 

415-824-3435; Sis. Mgr: H.A. Greene ... FSC 77748 
*REM5ELAIRE blowers and fans - American Airflow Corp. 
• REMVAC COMPS., INC., 37·55 61st St., WoodSide, N. Y. 11377, 

Tel: (212) TW 9-6100 ............................................ Pg •• 2321, 2770 
RENBRANDT, INC.,6 Parmelee St., Boston, Mass., Tel: 617-

445-8910; Sis. Mgr: M. Rogers;FSC No. 99934 
RENCO ELCTRNS.,INC.,240-1 Old Country Rd., Hicksville, N.Y. 

11801, Tel: (516) WE 8-0022; Sis. Mgr: I. Morse ..... 
FSC No. 14778 

*RENEWATRON fuses - McGraw - Edison Company 
* RENOVEX film cleaning solution - Neumade PrOds. Corp. 
RENTAL ELCTRNS. CORP., 15203 Frederick Rd., Rockville, Md. 

20850, Tel: 301-424-2333; Sis. Mgr: D.R. Lightner 
• REON RESISTOR CORP., 155 Saw Mill River Rd., Yonkers, N,. Y. 

10701, Tel: (914) YO 5·9850, TWX: 710·560'()015; SI •• Mgr: 
R. DeVito ................................................................................ Pg. 2491 

Ala HuntSVille, Orbe, Inc., Box 114164, 205-881-8230 
Ariz Scottsdale, EI-Kap Sales, 7050 E; Moreland St., WH6-

Cal 
2457 

Millbrae, Melvin Sis., 113 EI Camino Real, Tel: 
697-6922 

Santa Monica, EI-Kap Sales,2808Santa Monica Blvd., 
213-451-9881 

Colo Englewood, Cummings & Assocs., 4772 S. Kalamath 
St., 303-789-3449 

Conn New Haven, Gerber Sales, 29 Whalley Ave. 
Fla Orlando, Orbe, Inc., Box 7777, 3Q5-424-0978 

III 

Ind 

Md 

Mass 
" 
Mo 

NY 

St. Petersburg, Orbe, Inc., 300 31st St., N., 813-
894-0687 

Chicago, Ropek, Cahill, Inc., 5439 W. Division St., 
312-2B7-72n 

Ft. Wayne, Tri-State Mktg., Inc" 3220 Broadway, 
219-456-3567 

Rockville, Be-Mar Assoc., 120 Derwood Cir., 301-
762-8880 

Springfield, Gerber Sales, 24 Maple Ct. 
Waltham, Gerber Sales, 176 Second Ave. 
Kansas City, M.E. Bettis Co., 3706 Broadway, (816) 

LO 1-0772 
Bronx, LRC Assoc" 2616 Jerome Ave., CY 8-8964 

eem/1969 



· •• includinl Federal Supply Codes (FSC) where available 

Ohio Cincinnati, Tri-State Mktg., Inc., 1717 Section Rd., 
513-631-5060 

Pa Philadelphia, Be-Mar Assoc., 7217ARisingSunAve., 
215-728-6333 

Tex Dallas, Stasco, 13310 Spring Grove Ave., 214-239-
5054 

Wash Seattle, Electronic Sales Corp., 5600 California Ave., 
S.W., WE 2-0330 

• REPUBLIC ADVANCED SYSTEM TECHNOLOGY GROUP, 9754 
Deering St., Chatsworth, Calif. 91311, Tel: 213·341·9200; Sis. 

RE~~B ~c ~t'lafRN:'i~S;S~~N~~~~?5 ·B;~ad·H·~ii~;;;iid~;·H!.~in~~O 
ton, N.Y., Tel: (516) CH 9-1414; Mktg. Dir:C. Haltof 
..... FSC No. 95750 

• REPUBLIC ELCTRNS. CORP., 176 East 7th St., Paterson, N. J. 
07524, Tel: 201 ·279·0300, TWX: 710·988·5908; Sis. Mgr: 
W. Eisenberger ........ FSC No. 93958 .................................... Pg. 688 

Ariz Tucson, Hamilton Reps., Inc., 9800 N. Oracle Rd., 

Cal 
602-297-2279 

Mt. View, Repex, 2015 Lahtam St., 415-324-1339 
Pico Rivera, Westrep, 9519 Telegraph Rd., 213-691-

2600 
Fla Maitland, Geartner Assocs., 2101 Mohawk Trail, 

III 

305-647-4000 
Miami Beach, Geartner Assoc" Inc., 350 Lincoln 

Rd., 305-531-0200 
Chicago, Ropek & Cahill, 5439 W. Division St., 312-

287-7292 
Kans Leawood, Vasen Sis. Co., 8005 Ensley La., 816-842-

Md 
1760 

Rockvi lie, Rothenheber & Co., Inc., 14211 Chester
field Rd., 301-929-3388 

Mass Belmont, Vector Sis., Inc., 774 Pleasant St., 617-
489-1400 

Mich Lathrup Village, R.C. Nordstrom & Co., Box 32, 
313-444-4417 

Minn Hopkins, Hamilton Grayden & Flemmer ,Inc., Hamil-

NJ 

NM 

NY 

NC 

Pa 

ton Rd., 612-941-1120 
Paterson, Mucon Corp" 176 East 7th St., 201-279-

0300 
Riverdale, Camp-Tech 515.,53 RiverviewT efr .,201-

835-0332 
AlbUQuerque, Hamilton Reps., Inc., 2515 Genii. 

Bra~ley N. E., 505-296-2803 
Lynbrook, Comp-Tech 515., Box 384, 516-593-2628 
Manlius, A.L. Perkins Co" Kinloch Plaza, 315-682-

5005 
Charlotte, J. Rudisill Assocs., Inc" Box 4245, 704-

377-6901 
Warminster, Argus Assocs., Inc" Box 68, 609-966-

0770 
Tex Dallas, Stevens Sis., Box 34493, 214-241-2574 
Wash Seattle, Allied AgenCies, 1818 Westlake, N., 206-

284-4082 
REP~BLlC FOIL, INC., Aluminum Sub. 01 National Steel Corp., 

55 Triangle St., Danbury, Conn. 06810, Tel: 203-
743-2731, TWX: 710-456-2439; V.p • Mktg: P .B. Baker 

REPUBLIC LENS CO., INC., 31 East 169th St., Bronx, N.Y., Tel: 
(212) CY 3-2790; Gen'l. Mgr: J. Lurie; FSC 98669 

REPUBLIC STEEL CORP., P.O. Box 6778, Cleveland, Ohio 44101, 
Tel: 216-574-7100; V.P. SIs: EA. Murray 

* RES resistors- Priester I H.E. Corp. 
RESALAB, INC., 4000 Campbell Ave., Menlo Park, Calif. 94025, 

Tel: 415-323-2442; Pres: H.G. Heard .... FSC 21454 
RESDEL CORP., P.O. Box 2171, Rio Grande, N.J., Tel: 609-522-

5643; 515. Mgr: J.F. Diettenderter ..... FSC 30791 

- - - - - - - -Advertisement- - - - - - - -
Centrifugally cast epoxy tubing, with or 
without filters, for electrical and mechanical 
applications. Cast in lengths of 51 incheswith 
no taper inside or outside, Some ofthe present 
applications are encapsulating and potting 
forms, stand-ofts, connecting links, spacers, 
insulators, bolt and cooling holesor wi re ducts 
in castings. 

RESDEL ENGRG. CORP., P.O. Box 2400D,Pasadena,Calif. 91105, 
Tel: 213-799-9161, TWX: 910-588-329l; 515. Mgr: 
HA. Schmidt ••••• FSC No. 10412 

RESEARCH ENGRG. DIV .,12 Manheim Rd., Box 128, Essex Fells, 
N.J. 07021, Tel: 201-226-6325; Sis. Mgr: E.J. Steffens 

RESEARCH, INC., P.O. Box 6164, Minneapolis, Minn. 55424, 
Tel: 612-941-3300, TWX: 612-292-4066; Sis. Mgr: 
J.M. Law ..... FSC No. 09327 

RESEARCH INDUSTRIAL LABORATORY OF ELCTRNS.--See 
RI L Elctrns., Inc. 

RESEARCH MFG. CORP., P.O. Box 6056, San Diego,Calif. 92106, 
Tel: 714-297-2997; 515. Mgr: R.B. Heyer; FSC 11420 

RESEARCH PRODS. CORP., 1015 E. Washington, Madison, Wisc. 
53701 

RESIN FORMULATORS CO., Div. E.V."Roberts & Assocs., Inc., 
9601 Jefferson Blvd., Culver City, Calif., Tel: 213-
870-9561, TWX: 910-340-6363; Sis. Mgr: p. Van
Amburgh 

RESINITE CORP. DIV., Precision Paper Tube Co., 1047 S. Noel 
Ave., Wheeling, III. 60090, Tel: 312-537-4250 

• RESISTANCE PRODS. CO., 914 South 13th St., Harrisburg, Pa. 
171 04, Tel: 717· 236·5081, TWX: 510·650-4920; Sis. Mgr: 
E. A. Roden ........ FSC No. 77764 ...................................... Pg. 2422 

Ariz Phoenix, B & G 515., Box 7116, 602-264-4761 
Cal Daly City, R. Del Bucchia&Assoc.,15Southgate 

Ave., 415-756-8414 
Huntington Pk., A A Dowers Co., 2918 E. Florence 

Ave .. 213-582-5105 
Los Angeles, LJG Inds., 1720 Pontius Ave., 213-472-

8902 
Colo Denver I Walter Engrg. Assoc./ 880 Bonnie Brae 

Blvd., 303-777-5585 
Conn Wolcott, Selmark Assocs., Box 6243, 203-879-2478 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 

Fla 

Ga 

III 

Iowa 

Kans 

Md 

Mass 

Mich 

Minn 

Mo 

NY 

NC 

Ohio 

Pa 

Tex 

N. Miami Beach, World Wide Prods., Inc., Box 429, 
Tel: 945-3960 

Tampa, World Wide Prods., Inc .. Box 7102,813-227-
5051 

Winter Park, World Wide Prods., Inc., Box 1301, 
305-645-2475 

Decatur, World Wide Prods., Inc., Box 1106, Tel: 
284-7500 

Chicago, Bauman & Bluzat, Box 364 Northtown, 
312-761-3630 

Cedar Rapids, Engineering Servs. Co., 1026 3rd Ave., 
S.E., 319-366-1591 

Prairie Village, Engineering Servs. Co., 7924-A 
State Line, 913-649-4000 

Glen Burnie, Faion LotI. & Co., Box 534, 301-744-
4611 

Waltham, Selmark Assocs., 181 West St., 617-899-
8110 

Lathrup Village. R.C. Nordstrom & Co., Box 32, 
313-444-4417 

St. Paul, Wagner Compo Consultants, 542 S. Snelling 
Ave., 612-698-0331 

St. Louis, Engineering Servs. Co.,6717VernonAve., 
314-726-2233 

Mt. Vernon, Cooper-Simon Co., 7 W. Broad 5t.,914-
699-5400 

Syracuse, Nycom, Inc., 2002 Teall Ave., 315-437-
8343 

Ashville, World Wide Prods .. Inc., Box 8430, 704-
252-7092 

Cincinnati, J.O. Olsen Co .. 5539 Stokeswood Ct., 513 
922-2176 

Cleveland, J.O. Olsen Co .. 16201 Shaker Blvd., 216-
752-5444 

Springfield, H.S. Stobbs, 2709 Northbourne Dr.,513-
255-4023 

Philadelphia, Martin Elec. Co., 6741 North 13th St., 
215-927-5858 

Pittsburgh, Lowry-Dietrich Co" 90 Clairton Blvd., 
412-892-2992 

Dallas, MMS Comps., 10303 Carry Back Cir., 214-
357-6893 

Houston, MMS Comps., 6306 Schevers St., 713-645-
3581 

Wash Seattle. D. Smith Sis. Co .. 2320 North 45th St.. 206-
623-3160 

EXP: NY, Westbury ,Minthornelnt ' I.Co.,lnc.,2200Shames 
Dr., 516-334-3303 

FOR: Can, Calgary, B. Lord&Assoc.,6116 Lloyd Crescent 
Tel: 249-0420 

Can, Cooksville, Ont., Anbak Sis. Canada, Ltd.,3208 
Lenworth Dr., 416-625-1061 

• RESISTORS, INC., 5226 West 26th St., Chicago, III. 60650, Tel: 
(312) OL 2·7555; Sis. Mgr: M. Bryans .............................. 1'&. 2423 

Cal Los Angeles, W.S. Harman Co., 6118 Venice Blvd., 

III 

213-937-1460 
Palo Alto, W.W. Tompkins & Co., 2875 Middlefield 

Rd., (415) DA 6-7940 
Evanston, C.J. Saberson, Inc., Box 1108,312-274-

9668 
Iowa Cedar Rapids, JR Sis. Engrg., 3316 Rosewood Ct., 

N.E., (319) EM 5-2864 
Kans Overland, Penzner Assocs., Inc., 5600 West 95th St., 

(913) DU 1-0004 
Mass Needham, White Sis. Co., 1211 Highland Ave., 617-

NJ 

NY 

444-3676 
Moorestown, A,A. Foley Assocs., Box 155,609-663-

4545 
Buffalo, W.J. Wall, 220 DelawareAve., 716-856-9272 
New York, M. Symon, 550 Fifth Ave.,(212)JU 6-7771 

Ohio Wicklitte, W.J. Brauer & Assocs., Inc. t Box 305, 
216-943-0601 

Tex Garland, Whiteside Sis. Co., Box 22,(214) BR 6-8382 
Wisc Milwaukee, Honkamp Sis. Co., 11120 W. Ruby St., 

414-463-2530 
*RESISTRON level controller - Thomas Ind. Automation Ltd. 
*. RESON-A TOR resonant reed - Meson Elctrns. Co., Inc. 
*RESONET synthetic resin finish - Houghton & Co. 
*RETRAFLEX stretchable cable - NRA Inc. 
REUTER-STOKES, Electronic Components, Inc., 18530 S. Miles 

Pkwy., Cleveland, Ohio 44128, Tel: 216c475-3434; 
Sis. Mgr: T .B. Fleming 

* REV-LOCK reverse locking clutches-Formsprag Co. 
* REV-O-MA TIC control s - Applied Technology Corp. 
* REV-TROL reversing controls- Electrol Co., Inc. 
*REVALON tubing - Revere Copper & Brass, Inc. 
REVERE COPPER & BRASS, INC.,230 Park Ave., New York, N.Y. 

10017, Tel: 212-689-6800, TWXL 212-867-5192; Sis. 
Mgr: R.M. Lake, ..... FSC No. 50627 

REVERE CORP. OF AMERICA, Sub. Neptune Meter Co., 845 N. 
Colony Rd., Wallingford, Conn. 06492, Tel: 203-269-
7701, TWX: 710-476-3197; Sis. Mgr: G.W. Grace 
••••• FSC No. 50625 ! 

*REVTROL electronic finger - Electronic Control Corp. 
REX RHEOSTAT CO., 149 Babylon Tpke., Roosevelt, N.Y. 11575, 

Tel: (516) FR 9-1030; Sis. Mgr: E. Abrahamson 
*REXO printers, dryers, backgrounds, etc. - Burke & James 
*REXOLITE dielectric materials - Port PlastiCS, Inc. 
• REYNOLDS IN OS., INC., P.O. Box P·850, Marina Del Rey, Calif.' 

90291, Tel: 213·823-5491; V. P. Sis: G. E. Sheridan ........... . 
........................................................................................ Pgs. 980, 981 

Mass Stow, Musello Assocs., Box 125, 617-369-5900 
*REZOSOL resin finish· Houghton & Co. 
*RF-PLASMA COl L sputtering systems - Varian Associates 
*RFA mixer hybrids - RF Amplifier Company 
*RHINO-HIDE cable - Pacific Electricord Co. 
* RHO-VO voltage rf')ulators- Rho Engrg. Co. 
RHODE ISLAND INSULATED WIRE CO., 50 Burnham Ave., 

Cranston, R.I. 02910, Tel: 401-726-0700; Sis. Mgr: 
G.R. Dubois 

REO· RISK 

RHODES, M.H., INC.,30 Bartholomew Ave., Hartford,Conn. 06101, 
Tel: 203-522-4265; Sis. Mgr: C. Bryan ••••• FSC 79919 

RICHARDS, ARK LAY S. CO., INC., 1 Winchester St., Newton 
Highlands, Mass. 02161 

*RICHAROSON-ALLEN dc substations - American Rectifier Corp. 
RICHARDSON CO., 2640 Lake St., Melrose Pk., III. 60160, Tel: 

(312) FI 4-4300 ••••• FSC No. 85665 
RICHCO PLASTIC CO., 5825 N. Tripp Ave., Chicago, III. 60646, 

Tel: 312-539-4060; 515. Mgr: C. Richardson 
RICHLAND GLASS CO., INC., Richland, N.J. 08350, Tel: 609-691-

1697; Sis. Mgr:F .R. Barrale 
RIEDON AVIONICS, INC., Sub. On Mark Engrg. Co., 7932 Haskell 

Ave., Van Nuys, Calif. 91406, Tel: 213-873-3464, 
TWX: 910-321-3013; Sis. Mgr: P. Robinson ••.•• 
FSC No. 15584 

RIEMER, DAVID CO., INC., Box 112, N. Miami Beach, Fla. 33160, 
Tel: 305-949-2471 • 

RIESTER & THESMACHER CO., 1526 West 25th St., Cleveland, 
Ohio, Tel: 216-241-0154; Pres: C.D. Burt 

* RIGHT ANGLE thermocouple - Nanmac Corp. 
* RIGID 800 air dielectric rigid line-Prodelin, Inc. 
*RIGIDAMP structural damping material - Barry Controls 
*RIGIMESH filter medium - Pall Corporation 
RIKER VIDEO, 100 Parkway Dr., 5., Hauppauge, N.Y. 11787, 

Tel: 516-543-5200; Sis. Mgr: A. Jacobowitz 
*RIM i.lstrument module system - Princeton Applied Research 
* RIMLOCK diamond blades- Felker Mfg. Co. 
* RING-GUN assembly tool- Waldes Kohinoor, Inc. 
* RING-JECTOR assembly tool- Waldes Kohinoor, Inc. 
* RING-MASTER intercom equip.-S~lvania Elec. Prods., Inc. 
* RING-MOUNT assembly tool- Waldes Kohinoor, Inc. 
* RING-O-MAT assembly tool- Waldes Kohinoor, Inc. 
* RINGTONE intercom equip.-Sylvania Elec. Prods., Inc. 
*RINSITE rinsing additive - Oakite Products 
• RIPLEY CO., INC., 1 Factory St., Middletown, Conn. 06457, Tel: 

203·346·6677; Sis. Mgr: R. S. Clark ...... FSC No. 82742 .... 1'&. 1276 
Ariz Scottsdale, C. Hower & Co., 431 N. Winfield Scott 

Cal 

Fla 

III 

Ky 

Plaza, 602-947-4204 
Buena Pk .. A.W. Nash Co., 8560 Roland St., 714-

521-6192 
Miami Beach, Geartner Assocs., 350 Lincoln· Rd., 

305-531-0200 
Orlando, Geartner Assocs., 2101 Mohawk Trail, 

305-647-4000 
Chicago, S.C. Blaker Co .. 6416 N. Central Ave .. 

312-774-8252 
Louisville, Scott Elctrns .. Inc .. 366 Francis Bldg., 

502-583-3220 
Mass Welleslev Hills, M. Scott Co., 336 Washington St .. 

617-235-0102 
Mich Detroit, Hilltronics, Inc .. 13720 Puritan Ave., 313-

NJ 
~Y 

342-3242 
Willingboro, A & C Assocs., Box 585, 609-877-5616 
Buffalo, Application Specialists, Inc., 4548 Main St., 

716-839-2243 
Great Neck, F. Tylinski Co., Inc., 338 Northern Blvd. 

516-466-9070 
Rochester, Application SpeCialists, Inc., 3700 East 

Ave., 716-586-6226 
Syracuse, Applications Specialists, Inc., 1719 Teall 

Ave., 315-437-2813 
Ohio Cincinnati, Scott Elctrns., 9505 Montgomery St., 

Pa 
Tex 

513-791-2513 
Cleveland, Scott Elctrns .. 1 nc .• 1836 Euclid Ave .. 216-

861-2626 
Columbus, Scott Elctrns .. 79 E. State St., 614-228c 

2313 
Davton. Scott Elctrns., 517 Hulman Bldg .. 513-223-

2652 
PittsburQh. Scott Eletrns .• 313 Empire Bldg., 412-

471-5233 
Gladwyne, A & C Assocs .. Box 67,215-642-9222 
Ft. Worth. W.P. Fralia Co .. Box 12625,817-738-

2394 
*RIPPLE ROUND anodes - Alpha Metals Inc. 

• RISK, GEORGE, INDS., INC., 672 15th Ave., Columbus, Neb. 
68601, Tel: 402·564-2777, TWX: 910·626·0950; Sis. Mgr: 
D. Risk .......................................................... Pgs. 2582, 2771·2773 
Ariz PhoeniX, Hyer Elctrns. Co., 301 W. Indian School 

Cal 
Rd., 602-264-0291 

Los Angeles, C.E. Holmes Co., 107 North Ave. 64, 
213-256-2255 

Redwood City, Woodworth Co., Box 2165, 415-365-
0252 

Colo Englewood, Hyer Eletrns .. Co., 7895 E. Prentice Ave., 

Fla 

Ga 

III 

Ind 

303-771-5285 
Ft. Lauderdale, Beacon Elctrns., Box 10212,305-

564-4298 
Maitland, Beacon Elctrns., Box 1278, 305-647-3498 
Atlanta, Beacon Elctrns., 2285 Peachtree Rd., N. 

E., 404-351-3654 
Chicago, G.M.Cole Co., 6514 W. Higgins Rd., 312-

774-3535 
Huntington, D. Steffen & Assocs., 737 N. LaFontaine 

St., 219-356-5124 
Iowa Cedar Rapids, J. Vrbik Co., 2818 A Ave., N.E., 

319-365-0461 
Mass SCituate, G.E. Morton Co., 161 Summer St., 617-

545-0155 
Mich Ferndale, Shalco, Inc., 23529 Woodward Ave., 313-

547-4771 
Grand Rapids, Shaleo, Inc., 5364 Kimball Ave., 

S.E., 616-243-7607 
Minn Minneapolis, M. Franklin Co., 4820 Minnetonka Blvd., 

Mo 

NM 

612-920-8014 
St. Louis, Aerotronics, Inc., Box 6236, Lambert 

Field,314-426-406O 
Albuquerque, Hyer Elcrrns. Co., 210 La Veta Dr., 

N.E., 505-265-5767 

3087 



RIS· ROS 

NY Bronx, A & M Assocs., Ltd., 1119 Grant Ave", 212-
538·2930 

Schenectady, Madison Overseas, Inc., Box 660, 518:-
372-5841 

Syracuse,Naylon Elec. Co., 1718 Erie Blvd.' 
NC Jamestown, Beacon Elctrns. Assoc., Box 503, 919-

454-1010 . 
Ohio Cleveland, D. Steffen & Assocs., 21877 Euclid Ave., 

216-261-5055 
Dayt513~93:t3:~5n & Assots., 3130 Far Hills Ave., 

Pa Paoli, T. Griffin Co., 46 Darby Rd., 215-647-1550 
Pittsburgh, G. S. Poot Co., 809WainwrightDr.,412-

561-4125 
Tex Richardson, -C. Hoffman Assoc., 777 S. Central 

Expwy., 214-235-3600 
Utah Salt Lake City, Hyer Elctrns. Co., 445E.Second, 5., 

801-363-6773 
Wash Bellevue, Ray Over 515. Box 593, Tel: 454-4551 
EXP: NY,Schenectady, Elbar Elctrns. Corp., 433 Liberty 

St. 
FOR: Can, Burlington, Ont" Arbell Equip. Co" Box 215, 

416-634-9408 
. * RIV-O-SEAL self-sealing fasteners-Abscoa Inds. 

RIVERBANK LABS., Dept. of Engrg., p.O. Box 65, Geneva, III. 
60134, Tel: 312-232-2207 

* RIVERTONE record accesories- American Phono-Tall, Inc. 
RIXON ELCTRNS., INC., 2120 Industrial Pkwy., Silver Spring, 

Md. 20904,Tel: 301-622-2121, TWX: 301-622-2292; 
515. Mgr: J. White ..... FSC No. 00433 

- - - - - - - -Advertisement- - - - - - - -
"[HE DATA COMMUNICATIONS PEOPLE" 
Rixon manufactures a wide variety of reliable, 
economical, and efficient data sets for both 
private line and dial facilities operating at 
speeds up to %00 bps, mani' SeW compatible. 
Rixon time and frequency divi sion multiplexers 
sicr!ifk::!r!tJy ~edt.:cc t!1C cast af data C-lJlHIIIUlli
cations. Also synchronizers and data entry de
vices. 

*RMB bearings - landis & Gyr Iinc. 
*R-OHM resistors l diode array - Toyo Electronics Industry Corp. 
ROANWELL CORP., 180 Varick St., New York, N.Y., Tel: 212-989-

1090, TWX: 212-640-4791; Sis. Mgr: H.W. Clark 
ROBACK CORP., Huntingdon Valley, Pa.19006, Tel: (215) OR 6" 

4000 
ROBBINS & MYERS, INC., 1345 Lagonda Ave., Springfield, OhiO, 

Tel: 513-323-6461, TWX: 513-324-5961; Sis. Mgr: 
R.G.Arlt 

• ROBERTSHAW CONTROLS CO., Aero Oi •. , 1·71S. at Stringtown 
Rd., Columbus, Ohio 43216, Tel: 614·875·2351, TWX: 810-
335·2560; Dir. Mktg: A. D. Unetic ........ FSC No. 80311 ............. . 

···Ariz·piio~~i~;·sii;;ii~;·~Kah~·c~:;·Bo~·"i58~~60f!2~~~ l8~~5 
Cal Anaheim, Robertshaw Controls Co., 1601 S. Man-

chester Ave., 714-774-8410 
Fla Ft. Lauderdale, W.C. Smith, 2000 Northeast 26th 

Dr .,305-564-1477 
Ga Atlanta, Robertshaw Controls Co., 3349 C Hamilton 

Blvd., S.W., 404-762-5548 
III Elk Grove Village, Robertshaw Controls Co., 190 

Gordon St., 312-569-2200 
Mass Springfield, Robertshaw Controls Co., 24 Wayside 

St., 413-734-8410 
Mich Detroit, Robertshaw Controls Co., 13333 Puritan 

Ave., 313-272-5000 
Mo Maryland Hgts., Robertshaw Controls Co., 11645 

Adie Rd., 314-432-1260 
NJ Paramus, Robertshaw Controls Co., 600 Industrial 

Ave., 201-265-6670 
Ohio Clevel'and, Robertshaw Controls Co., 6116 St. Clair 

Ave., 216-391-0530 
Wash Seattle, C.B. Parsons, 5319 Fourth Ave., 5., 206-

762-7373 
ROBERTSHAW CONTROLS CO., Aeronautical & Instrument Div., 

Santa Ana Frwy. at Euclid Ave., Anaheim, Calif., 
Tel: 714-535-8151, TWX: 714-776-179O;.Sls. Mgr: 
D.E. Burrows ••••• FSC No. 00543 

ROBERTSHAW CONT RO LS CO .,Fulton Sylphon Div .,Box 400, 
Knoxvi lie, Tenn. 37901 

ROBERTSON INSTR. CO., 1760 W. First St., Azusa, Calif. 91702, 
Tel: 213-334-3101; Pres: H.L. Robertson 

- - - - - - - -Advertisement- ------
R.I.C. Now owns all Mfg., sales & patent 
rights to the former compallYs, (Hycon Elec
tronics, Inc., Molectronic Corp., Hymac Corp,) 
Past customers of these companies may obtain 
service and information d i reet from Robertson. 
Step-Motor pulse counters,nonexplosive,High 
speed, Count ratio to requirements. Servo
readouts patented Decimal indication. Mech
anical Counters, with Decimal indi'cators. 
Probes, Knobs', Counter Wheels & indexing as
semblies available. 

----------------------------1 Redwood City, Logan Sis. Co.,· 463 Brewster Ave., 
415-369-6726 

Conn Hamden, J.F. Kerrigan & Co.,Box 5385, 203-288-

Fla 

III 

Ind 

Ky 

2200 
OViedo, Conley-May Assocs., Inc., Box 668, 305-365c 

3283 
Pompano Beach, Conley-May Assocs.,lnc., 721 South 

east 6th Terr., Tel: 943-8284 
Chicago, Electro-Comp Sis., Inc., 5129 W. Devon 

Ave;, 312-763-3636 
S. Whitley, Warner, Kesler & Assoc., Box 338, 219-

723-5353 
Louisville, Ovic International, Inc., Box 7447,502-

583-6391 
Minn Minneapolis,R.W. Marshall Co., 6106 Excelsior 

Mo 

NY 
" 
Ore 

Pa 

Tex 

BI.vd., 612-929-0457 
Kansas City, K & M Sis. Co.,Ste. 500 Davidson Bldg., 

816-471-1355 . 
Huntington, C.R. Mayer Co., Box 152, 516-921-7876 
Rochester, J.P. Scanlon Co., 51 Blbomtield PI., 716-

473-7553 
Portland, J.V. BeLusko Co., 2355 N.W. Quimby St., 

503-222-4279 
Narberth, SA. Jeffries, Inc., 105 ForrestAve.,215-

664-8500 
IrVing, Space Elctrns. Corp., Ste. 409, Irving Bank 

Towers, 214-631-0905 
FOR: Can, Ottawa, Ont., E.G. lomas, ltd., 227 Laurier 

Ave., W., 613-232-7106 
ROBINTECH, INC.,3310 Vanowen St., Burbank, Calil. 91504, Tel: 

213-849-7181, TWX: 910-498-2217; Sis. Mgr: D.J. 
Lauro ..... FSC No. 26624 

*ROBOT autoseque.lce cameras, temers, recorders, oscilloscope 
cameras, stroboscopes - Heintz, Karl, 

ROBOT INDS., INC., 7041 Orchard, Dearborn, Mich. 48126, Tel: 
(13) Tl6-2623; Sis. Mgr: F.J. Osuch 

*ROBOT MONITOR water quality data acq. sys. -Schneider Instr. 
*ROBOTESTER tester - Spedcor Electronics, Inc. 
ROGOTRON CORP., 21300 iivesL 8 iviiie Rei., DetrOit, Mich. 48219, 

. Tel: 313-444-1444; Sis. Mgr: R. Lachner; FSC01519 
ROCHE, PAUL C. CO., INC., 11 Park PI., New York, N.Y.I0007, 

Tel: 212-227-8288; 515. Mgr: R. Humphrey 
ROCHESTER INSTR. SYSTEMS, INC., 275 N. Union St., Rochester, 

N.Y. 14605, Tel: 716-325-5120 
* ROCKBESTOS wire & cable - Cerro Corp. 
* ROCKETTE rocker oper. switches-Culter-Hammer,lnc. 
ROCKLAND INSULATED WIRE & CABLE CU., INC., 36 Main >t., 

Haverstraw, N.Y. 10927, Tel: 914-429-3103; Sis. Mgr 
E. Kigler ..... FSC No. 12111 

• ROCKLAND LABS., INC., Box 57, Tappan, N. Y. 10~83, Tel: 914· 
359·1818; Sis. Mgr: S. N. Thanos ...................... Pgs. 1307, 1481 

Cal Palo Alto, Peninsula Assocs., 1447 E. Bayshore, 
415-322-1803 

Conn Wilton, Lindgren Assocs., Box 61, 203-762-8114 
Md Wheaton, Eastronies, 2401 Blueridge Ave., 301-942-

2363 
Mass Waltham, Broger Instr. Sis. Co., Inc., 223 Crescent 

St., 617-891-8045 
NY Huntington Sta" Lindgren Assocs., Box 473, 516-

261-7937 
Pa Fairview Village, Acromatix Assocs., Inc.t Box 271, 

215-279-0377 
Wash Bellevue, Peninsula Assocs., 10220 N.E. First la., 

(206) GL 4-2401 
ROCKWELL ENGRG. CO., 2125 E.st 45th St., Indianapolis, Ind. 

46205, Tel: 317-251-9453; Pres: H.R. Rockwell 
..... FSC No. 94008 

* ROCKZONE power cables-Cerro Wire & Cable Co. 
RODALE ELCTRNS., INC., 603 Chestnut St., Garden City, 

N.Y. 11530, Tel: (516) CH 8-5050; 515. Mgr: W. 
Lyons •••••• FSC No. 16111 

* RODAN indicator tubes - Okaya Elec. Inds. Co., ltd. 
RODDA CO., INC., 1005 Martin Ave., Santa Clara, Calil. 95051, 

. Tel: 408-244-4564; Sis. Mgr: LN. Rodda; FSC 26086 
RODE, INC.,5 GreenSt.,Woburn, Mass. 01801, Tel: 617-933-3580; 

Sis. Mgr: H. Doiron •••• FSC No. 02737 
RODELCO, 356A Commack Rd., Deer Park, N.Y.11729, Tel: 516-

643-5110; Sis. Mgr: M. Villano 
* ROE capacitors - Priester I H.E. Corp. 
ROESCH, DOUGLAS COMMUNICATIONS,INC.,2727 San Fernando 

Rd., Los Angeles, Calif. 90065, Tel: (Z13) CA 2-0286; 
515. Mgr: R. Roesch 

ROGAN BROTHERS, INC., 8031 N. Monticello Ave., Skokie, "'-
60076, Tel: (312) OR 5-1233; Sis. Mgr: J.J. Rogan 

ROGERS CORP., Rogers, Conn. 06263, Tel: 203-774-9605, TWX: 
710-448-0094; 515. Mgr: W.A. HaYes, Jr. 

ROHDE & SCHWARZ SALES CU. (U.>.A.), INC., III LeXington 
Ave., PassaiC, N.J. 07055, Tel: 201-773-8010; Sis. 
Mgr: R. Fel~t 

ROHDEN MFG. CO.,Div. TRW,lnc.,4630 N. Lamon Ave., Chicago, 
111.60630, Tel: 312-777-4600; Sis. Mgr: G.K.Wilson 

ROHM & HAAS CO., Independence Mall West, Philadelphia, Pa., 
Pres: F.O. Haas 

ROHN MFG, CO., 6718 W. Plank Rd., Peoria, III. 61601, Tel: 309-
637-8416, TWX: 309-697-1488; Sis. Mgr:RAKleine 
..... FSC No. 18580 

ROBICON CORP., Plum Industrial Pk., Pittsburgh,Pa.15239, Tel: * ROL-PAK rings- Waldes Kohinoor, InC'. 
412-327-7000; Sis. Mgr: N.Altman ROLA DIV., Muter Co" 21010 Miles Pkwy., Cleveland, OhiO, Tel: 

ROBINS DATA DEVICES, INC., Sub. Robins Inds. Corp., 15-58 216-475-9200; Sis. Mgr: W.N. Chapman 
127th St., Flushing, N.Y. 11356, Tel: 212-445-7200; ROLATAPE, INC., 1301 Olympic Blvd., Santa Monica, Calif. 90404 
Sis. Mgr: K.E. Rhines ROLLAN ELECTRIC CO., 8233 S. Princeton Ave., Chicago, III. 

ROBINS ELCTRNS.--See Multitech Data Prods., A Multitech Co. * ROLL-A-FLEX laboratory furniture-Blickman, 5., Inc. 
ROBINSON-HALPERN CO., 5 Union Hill Rd., W. Conshohocken, *ROLL-A-MAZE air filter - North American Rockwell Corp. 

Pa. 19428, Tel: 215-825-1300, TWX: 510-660-8416; * ROLL-FLO air filter-Cambridge Filter Corp. 
Sis. Mgr: M.R. Garber ...... FSC No. 12400 * ROLOCON rolling contact sliprings- Meridian Lab., Inc. . 

• ROBINSON·NUGENT, INC., 800 East 8th SI., New Albany, Ind. * ROLTITE x-ray clips-Upson Tools, Inc. 
47150, Tel: 812·945·0211, TWX: 810·355·2912; Pres. S. C. ROMAC ELCTRNS., INC., 48-01 25th Ave., Long Island City, N.Y., 
Robinson .................................................................................. Pg. 977 Tel: 212-721-2222; Pres: M. Bloomberg 

Cal Arcadia, A.M. Wood Co., Box 1-A, 213-283-1201 *ROMAN BRONZE naval brass - Revere Copper & Brass, Inc. 

------~------~--~----. 3088 • Trade Name-See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

ROMAR PLASTICS, INC., 1311 E.Main St., St. Charles, III., 
Tel: 312-584-6571; 515. Mgr: C.W. Peterson 

ROME CABLE, Div. Cyprus Mines Corp., Rome, N.Y., Tel: 315-
337c3000, TWX: 510-243-9732; Sis. Mgr: G.A.Brodock 

* RONDEC SFRR Ii. micro min. screen machine-Podgor, J.E. 
RONSON METALS CORP., 55 Manufacturers PI., Newark, N.J. 

07105, Tel: 201-624-1380; Pres: L.V. Aronson Ii. 
ROSAN, INC., 2901 W; Goast Hwy., Newport Beach, Cali!. 92663, 

Tel: 714"548-5533, TWX: 714-642-1342; Sis. Mgr: 
R. Fraser 

*ROSCO screwdrivers & hand tools - Rosenberg Bros. & Co. 
ROSEMOUNT' ENGRG, CO., 4900 West 78th St., Minneapolis, 

Minn:, Tel: 612-927-7711, TWX: 612-292-4136; 515. 
Mgr: U.M. Suliivan .••• f>C No. 04214 

• ROSEMOUNT PLUG·IN, INC., Componenl Sis., 1416 Lebanon 
Rd., Nashville, Tenn. 37210, Tel: 615·244·1330, TWX: 810· 
371·1699; Sls.Mgr: P. Kelso .......................................... Pg. 2085 

- - - - ~ - - -Advertisement~ - - - - - - -
Write for complete technical and price in
formation on modular hardware for electronic 
equipment, standard and special printed circuit 
boards, DC regulated power supplies and spe
cial fabrication of your deSign. Also send for 
information on Instrumentatioil line. 

ROSEMOUNT PLUG-IN, INC., Instrumentation Sis., 4900 West 
78th St., MinneapoliS, Minn. 55435, Tel: 612-292-
4136; 515. Mgr: L. Martin 

ROSENBERG BROTHERS & CO.,100 Landing Ave., Smithtown, N.Y. 
11787, Tel: (516) AN 5-2200; Sis. Mgr:R.Rosenberg 

ROSENTHAL CHINA CORP., Technical Ceramic Div., 411 East 
76th St., New York, N.Y. 10021, Tel: 212-249-1400; 
515. Mgr: E.B. Wiest 

*ROSITE R, GCD & TA inorganic cold molded compounds-
Rostone Corp. 

'ROSITE 2050 phenolic, mineral filled, cold molded -
*ROSITE 2150 melamine, cold molded, arc quenching - Rostone 
*ROSITE 3250 glass reinforced polyester - Rostone Corp. 
*R051TE 3450 polyester - Rostone Corp. 
• ROSS ENGRG. CORP., 11915 Shadybrook, Saratoga, Calif. 95070, 

Tel: 408·253·1572; Pres: H. C. Ross ............................ Pg. 2322 
Ariz Phoenix, Maydwell & Hartzeli., 120 South 29th St., 

602-275-7644 
Cal San FranciSCO, Maydwell & HartzeJl 1 870 Tennesee 

St., 415-826-6900 
Ore Portland, Maydwell & Hartzell, 2318 N.W. Vaughn 

St., 503-226-1441 
Wash Seattle, Maydwell & Hartzell, 1216 Poplar PI., 

5.,206-323-1270 
Spokane, Maydwell & Hartzell, East 1325-35th Ave., 

509-624-1962 
ROSS ENGRG. DIV., Midland-Ross Corp., P.O. Box 751, New 

Brunswick, N.J. 08903, Tel:. 201-249-1040; Dir. 
. Sis: W.J. Murray . . 

*ROSS FINE LINE depth recorders - Ro" Laboratories, Inc. 
ROSS LABS.,INC.,3138 Fairview Ave., E., Seattle, Wash. 98102, 

Tel: (206) EA 4-3950; Sis. Mgr: H. Pollack 
• ROSS, MILTON CO., 511 Second SI. Pike, Southampton, Pa. 

18966, Tel: 215·355·0200, TWX: 510-667·1702; Sis. Mgr: 
R. J. McGonigaL ... FSC No. 07047 .................. Pgs. 1228, 2583 

Ariz Phoenix, Southwest Engrg., 8341 North 7th St., 602-
944-1521 

Cal Anaheim, L & M Sis., 2404 S. Redwood Dr., 714-
774-0492 

Hawthorne, D. Weaver & Assocs., Inc., 4350 W. 
Broadway, 213-679-3355 

Hollywood, Heim & Smolen,3360 Barham Blvd.,(2l3) 
HO 2-7357 

Mt. View, Daniels-Padgett Assocs., 2620 Bayshore 
Frontage Rd., 415-969-1700 

Santa Clara, Nova Tronix Co., 1659 ScottBlvd.,408-
243-9530 

Conn New Canaan, J.E. Drake Co., 129 Oenoke La., 203-
966-2580 

Norwalk, Eastern Tech. Sis., Box 122,203-846-9133 
Ind Indianapolis, McNabb-Brase & Assocs., 4002 Mead-

ows Dr., 317 -545-8167 
Kans Mission, Inland Assocs., 6047 Howe Dr., 913-362-

2366 
Md Rockville, Bemar Assocs., Inc., 120 Derwood Cir., 

301-762-8880 
Mass Wellesley, R.P. Mahan Co., 572 Washington 5t.,617-

237-1040 
Minn Minneapolis, K.L. Tannehill, Inc' l 7800 Computer 

Ave., 612-927-5681 . 
Minneapolis, M. Westlund Assocs" ~51b-Uth Ave., 

5.,612-869-0027 
~J Riverton/. Given Assocs., Box 183, 609-82.9-.7249 

Wayne, liT Assocs., Inc" tsox 12;,), ~lb-(j1-JqqlJ 
NY Scarsdale, Bassin' Technical Sis. Co" '52 Fayette 

Rd., 914-723-3334 
Valley Cottage, LRC Assocs., Box 114, 212-298-

8964 
Pa Newtown, Walch Co., Box 261, 215-968-3989 

Southampton l M. Ross Co., 511 Second St. Pike, 
215-355-0200 

rex Dallas, Delzell & Evans Assocs., Box 35093, (214) 
FL 1-1839 

Dallas, A.G. Muller, Box 8011, 214-368-6713 
Richardson, P.J. Scanlon, Inc.,Box70,214-231-4661 

Wash Seattle, F,W. Aurich Co., 2601 Gilman Ave., W.,206-
284"5561 

Seattle, Electronic SIs. Corp., 5600 California Ave., 
S.W.,206-932-0330 

Seattle, R. Merritt Co., 1320 Prospect St., 206-682-
7337 

FOR: Can l Ajax/Ont., Munro Elctrn. Components, Ltd., Box 
147, 416-942-2191 

R09TONE CORP., Rte. 52,S., Lafayette, Ind. 47902, Tel: 317-
474-2421; Sis. Mgr: J.R. Jamison 

eem /1969 



• •• mCludl1ll flderal Suppl, Codes (FSC) whare milabla 

*ROTA-CRIMP crimping tools - Amp Inc. 
ROTARY CO., INC., 1746 Dale Rd."Buffalo, N.Y .14225, Tel: 716-

894-4425; Sis. Mgr: W. Weiss ••••• FSC No. 79735 
* ROTASWITCH incremental shaft encoder - Disc Instrs., Inc. 

• ROTATING COMPONENTS, Diy. lomument S,stems Corp., 15S.~ 
Fiflll Ave., Bar ShOll, N. Y. 11706, Tel: (516) MO 6·8500, TWX: 
516·666·7047; Sis. MJI: G. F. Bruning ........ fSC NO. 02598 ....... . 
................................................................ Pp. 1260·1263, 1754-1761 

Ala Hazel Green, Grady Duckett Sis. Co., Box 537, 

Cal 
205-828-3475 

Burbank, Shephard-Stern Co., 4109 W. Burbank 
Blvd., 213-849-6671 

Conn Milford, Todino Engrg. Sis., Inc., Bo~ 402, (203) 

Fla 

Ga 

III 

Ind 

Md 

TR 4-6643 
Miami, Grady Duckett Sis. Co., Box 310, Uleta Br., 

305-947-3974 
Tampa, Grady Duckett 515. Co., Box 15215,813-876-

5295 
Allanta, Grady Duckett Sis. Co., Box 29067, 404-

451-3529 
Chicago, E. Schmeichel Co" 5968 W. Chicago Ave., 

(12) ES 8-2070 
Ft. Wayne, Tech Line Co., 2512 East Dr .. 219-484-

5751 
Towson, J H Elctrn. Sis. Co., Box 6844, (301) VA 

5-4440 
Mass Needham Hgts., Todino Engrg. Sis. Co., Box 201, 

NY 

NC 

(617) HI 4-7925 
Fayetteville, M.P. Andrews, Inc., 315-637-3144 
Huntington, Andrews&Andrews, Inc., 140 E. Main St., 

516-692-8686 
Greensboro, Grady Duckett Sis. Co., Box 22002, 

919-273-4617 
Ohio Dayton, Midwest Mktg. Assoc., 137 Lakeview Or. 

Pa 
513-433-2511 

Havertown, Lundy Assocs., 224 Wickford Rd., (215) 
HI 9-2211 

Tex Dallas, Solid State Sis. Co.,Box20054,214-352-4485 
EXP: NY, New York, Milano Brothers, 250 West 57th St., 

(212) CI 6-3210 
*ROTATRIM potentiometer - Painton Group of Companies 
*ROTAVAC vacuum seal - Vacuum Industries, Inc. 
*ROTEL transmitter -Industrial Electronics Corp. 
* ROTEX label makers & embossing tapes - Chartpak Rotex 
ROTEX DlV., Avery Prods. Corp., 215 West 131st St., Los Angele 

Calif. 90061 
* ROTO-CAM disc clutches-Formsprag Co. 

~~J~o~W~l~gg~~~s~Yf8~s-- ~~i~n~~a~~g~~~Ct~~C Co. 
* ROTOCON mercury sliprings- Meridian Lab., Inc. 
* ROTODOME radar antenna - Dalmo Victor 
ROTOH METERS, INC., 46 Prospect St., Yonkers, N.Y., Tel: (914) 

YO 3-5900; Sis. Mgr: J.J. Wilentchik 
ROTOLITE SLS. CORP., P.O. Box 7G,Stirling, N.J. 07980, Tel: 

201-647-1040; Sis. Mgr: L,A. Nelligan 
*ROTOPAK 80 variable speed drive - Precision Specialties Inc. 
*ROTOPULSER rotary tra,lSducer - Allis Louis Co. 
* ROTOPULSER transducer- DYnapar Digital Center 
ROTOR CLIP CO" INC., 1323 Randall Ave., Bronx, N.Y. 10474, 

Tel: 212-329-0400; Sis. Mgr: R. Slass 
*ROTOSIL fused silica - Amersil,lnc. 
* ROTOSTAT controls-Adams Rite Mfg. Co. 
*ROTOTRAN rotary transformer - Data Technology,lnc. 

Wash 

EXP: 

FOR: 

Seattle, Allied Agencies, 1818 Westlake, N.,206-284-
408Z 

NY, New York, A. Auriema, Inc;, 85 Broad St" Z12-
269-1750 

Can, Hamilton, Ont., Aerovox Canada, Ltd., 416-
545-5893 

Can, Montreal, Que., Mcintyre Agencies, Ltd., 514-
731-9617 

Can, North Vancouver, B.C.,C.L. Thompson, Ltd., 
604-987-9388 

Can, Winnipeg, Man., C.L. Thompson, Ltd., 204-783-
0848 

• ROTRON INC., Pacific DiY., 1912 W. Burbank BIYd., Burbank, 
Calif. 91506, Tel: 213·849-7871 . __ ................... Pgs. 1264-1275 

* ROUGHOMETER measuring instr.- Marduth Prods. 
ROUND HILL ASSOC., INC., 325 Hudson St., New York, N.Y., Tel: 

(ZI2) CA 8-6600; Sis. Mgr: L. London 
ROVETIINSTRS., 238 West St., Annapolis, Md. 21401, Tel: 301-

932-8800; Sis. Mgr: A. BelenskY 
*ROVING ROSTRUM port. public address - Chamberlain Mfg. Corp. 
• ROWAN CONTROLLER CO. - See Eleclronic MeasuremenlS Diy. 
ROWE ENGRAVERS, 68 Union Ave., Clifton, N.J.07011, Tel: 201-

773-7776; Sis. Mor: p. Rosefield 
• ROWE INDS., INC., 1702 Airport Hwy., Toledo, Ohio 43609, Tel: 

419·729-3951, TWX: 810442·1734; Sis. Mgr: T. L Rlc~!f:! 
....... .FSC No. 82878 .............................................................. PI. 983 

Cal Anaheim, L & M Sis., Box 6255, 714-774-0492 
.. Fremont, H,I(. Foraker Co" Box 1325,415-657-2213 
Mass Wakefield, Rowe Inds., Inc., P.O. Box 452, 617-246-

NJ 

NY 

NC 

0415 
Cherry Hill, Quality Components, Box 586,609-428-

6266 
Wayne, G.T. Assocs., Inc., Box 1233, 201-839-0444 
Pittsford, L.G. Taggart Assocs., Box 304, 716-381-

3380 
Charlotte, B. Henry Assoc., Box 6097,704-375-8958 
Winston-Salem, Dula Assocs., 3389 Nottingham Rd., 

919-723-4205 
.. .. .. .. .. .. .. -Advertisement- ........... .. 
Rowels Corona Free, Hi-Voltage connectors, 
lead/cable assemblies, molded terminations 
and bulkhead feed-thrus are Widely used at 
sea level and Hi altitude in commercial, 
military and industrial applications such as: 
Radar-Display Systems - R.F. - Lasers -
Accelerators - X-Ray - Infrared - Power 
Supplies -Coaxial, Triaxial, Twinaxial,single/ 
multiple contact types plusothersareavailable 
in almost any size and configuration. Rowe 
designs to your applications. See Page .. 983 

ROY, MIL TON CO., 5000 Park St., N., P.O. Box 12169, St. 
Petersburg, Fla. 33733, Tel:813-544-2581; Sis. Mgr: 
A.W. Lubbers 

*ROYAL wire, cable, cords, cord sets - ITT Wire & Cable 
* ROYAL BLUE speakers-Permoflux Corp. 
ROYAL INDS., Engineered Prods. Div., 2040 E. Dyer Rd., 

Santa Anat Calif. 92705, Tel: 714-540-3210, TWX: 
910-595-1592; Sis. Mgr: G. Rau 

ROYAL INDS., Tetrafluor Div., 2051 E. Maple Ave., EI Segundo, 
Calif. 90245, Tel: 213-772-1323, TWX:910-348-6697; 
Pres: E .M. Young ..... FSC No. 07128 

* ROYAL YORK phonographs- Major Elctrns. Corp. 
* ROYALITIC electrolytic capacitor -Industrial Condenser Corp. 
ROYCO INSTRS., INC., 141 Jefferson Dr., MenloPk .. Calif. 94025, 

• ROTRON, INC., Hasbrouck La., WDDdstock, N. Y. 12498, Tel· Tel: 415-325-7811 . 
914·679·2401, TWX: 510·247.9033 ................ Pgs. 1264-12j~ ROYLYN, INC., 620 Paula Ave., Glendale, Calif. 91201, Tel: 

Ariz Scottsdale, Fryco, Box 460, 602-945-3281 213-245-8521, TWX: 910-497-2063; Sis. Mor: B. 
Cal Burbank, Rotron/Pacific, 1912 W. Burbank Blvd., Hill .. _ FSC No. 86831 

213-849-7871 ROYTRON, Litton Automated Business Sys., 31 Styertowne Rd .. 
MI. View, Rotron/Pacific, 2680 Bayshore Frontage Clifton, N.J. 07012, Tel: 201-773-8100; Sis. Mgr: 

Rd ... 415-328-6633 D.P. White 
Colo Denver, Gossard & Assocs., 12159 W. Dakota Dr., RUBATEX CORP., Bedford, Va. 24523, Tel: 703-586-2611, TWX: 

303-985-0602 703-586-1002; 515. Mgr: C.R. Thaxton 
Conn Bridgeport, Circuit Sis., 1126 Fairfield Ave., 203- *RUBBON fluxless solder - All-State Weldi"g Alloys Co., Inc. 

335-0637 *RUBRGLAS silicon rubber - Multi-Flex Seals, Inc. 
Fla Orlando, G.F. Bohman Assocs., 7040 Lake EIIenor, *RUBROHM silicon rubber - Multi-Flex Seals, Inc. 

Dr .. 305-855-0274 *RUBRSEELS switch boots - Multi-Flex Seals, Inc. 
III Chicago, Gassner & ClarkCo.,6644N.WesternAve., RUBY CHEMICAL CO" 68 McDowell St., Columbus, Ohio 43216, 

312-764-6121 Tel: (614) CA 1-3055; Sis. Mgr: D.F. Baker 
Kans Shawnee Mission, Thomas & Modrcin, Box 189,913- *RUBYFLUID soldering flux, paste - Ruby Chemical Co. 

432-2131 . *RUGGED SEAL panel meters - Simpson Electric Co. 
Mass Lexington, Circuit Sis., One Millitia Dr., 617-861- *RULON reinforced teflon - Dixon Corp. 

0567 *RUSH wire strippers - Eraser Co .. Inc. 
Mich Southfieldl Carrier & Gable, Inc., 15565 Northland *RUSH wire stripping - Wybar Electronics, Inc. 

Dr .. :1l3-444-8980 • RUSH WIRE & STRIPPER DIY. - See Eraser Co: Inc. 
Minn Minneapolis, E.C. Elctrn. Sis., 10108 Abbott Ave., RUSSELL, BURDSALL & WARD BOLT & NUT CO., Pt. Chester, 

5.,612-888-4626 N.Y. 10573, Tel: (914) WE 9-6000; Sis. Mgr: T. 
Mo Hazelwood, Thomas & Modrcin, Box 545, 314-838- Toby .",,'FSC No. 77659 

6446 RUSSELL INDS.,INC,,96Station Plaza, Lynbrook, N.Y .11563, Tel: 
NJ Springfield, F.F. Sylvester Assoc., Box 207, 201- 516-887-9000; Sis. Mgr: H. Russell .... FSC 24324 

376-3324 * RUST-BAN protective coatings- Humble Oil & Refining Co. 
NY Great Neck, F.F. Sylvester Assoc., 260 Northern *RUST VETO rust preventives - Houghton & Co. 

Blvd" 516·487-6447 • RUSTRAK INSTR. DIY., Gulton lods., Inc.,Municipal Airport, 
NC Charlotte, A.E. Over, 3723 Country Ridge Rd., 704- Manchester, N. H. 03103, Tel: 603-623-3591, TWX: 710-220· 

366-8601 1878; SIs. Mlr: R. Phillips. ....... FSC No. 14869 .............. Pg. 1573 
Ohio Cincinnati, F.J. Campisano &. Assoc., Box 11043, Ala HuntSVille. W,A. Brown & Assoc., Inc., 1314 Buford 

513-662-1616 St .. N.W .. 201;-~%-R1Q'l 
Cleveland, Components, Inc., 7461 N. Linden La., Alas Anchoral!e, ARVA, Inc" Box 759, 907-272-5231 

216-842-2737 Ariz Scottsdale, E.V. Roberts & Assoc .. Inc .. 77 3rd 
Okla Oklahoma City, Ammon & Champion, Box 12274, Ave., W., 602-947-7695 

405-942-8222 Cal Culver Cltv. E.V. Roberts & Assoc .• Inc .• 9601 
Tulsa, Ammon & Champion Co., Box 4682, 918-627- W. Jelterson Blvd .. '213-870-9561 

7670 • Palo Alto, E.V. Roberts & Assoc., Inc., 800 San 
Bala-Cynwyd, B.R. Roome, 211 Ford Rd., 215-66~ Antonio Rd" 415-324-1671 ' Pa 

4337 Il ~n Oipnn. E V Rnhp.rtc:. & A"c;.nr. . 4'l1Q 10th 51' 
Tex Dallas, Ammon & Champion Co., Box 35263, 214- 714-281-7691 

357-8441 Colo Denver. Williams Assoc .. ,Inc .. 4971 Jackson St .. 
Houston, Ammon & Champion, 601 Westbury Sq., 303-388-4391 

113-729-1233 Conn Hartford. Gibson Eimrg. Co .. Inc .. 203-247-6919 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASlER 

ROT·S·lO 

Fla Ft. Lauderdale, W,A. Brown & Assoc., Inc., 3039 
N.E. 32nd Ave" 305-564-8000 ' 

" Orlando. WA Brown &: Assoc .• 'Inc •• 222 Weber 
Ave .• 305-425-5505 

Ga Tucker. W.A. Brown & Assoc .• Inc._ pjq() Cooledae 
Rd .. N.W" 404-939-1674 

Haw Honolulu. X-Ray & Medical Eauip .. Inc .. 1157 S. 
King St. 

111 Chicaoo. Warner Instr. & Sis. Co .. 6548 W. Hioains 
Ave .• 312-631-6778 

Ind Ft. Wayne, Scott Elctrns., Inc;, 41S E. Berry St .. 
?1Q-741-1<;&h 

• IndianaDolis. Scott Elctrns .• Inc .. 1327 N. Penn-
sylvania St., 317-635-8951 

Kans Wichita. Aero-Hill Sis .. Box 1312, 316-267-7167 
Kv Louisville. Scott Elctrns •• Inc., 366 Francis Bldg., 

<,02-<;&3-3220 
Mass Norwood. Gibson Engro. Co .• Inc .. '90 Broadway. 

617-769-3600 
Mlch Detroit. L.H. Dickelman Co .. 13331 Puritan Dr., 313-

273-0806 
Minn Minneaoolis. Heimann Co .• 5603 Lvndale Ave .. 5 .. 

612-827-5457 
NJ Wood-Ridge. Podeyn & Schmidt, 207 Hackensack St., 

NM 

NY 

NC 

201-438-2780 
AlhuouerolJp.. Williams Assoc .• Inc .• 420 Washinaton. 

S.E .. 505-255-1638 
Great,Neck. Podevn & Schmidt. 420 Northern Blvd .. 

516-487-1173 
Rochester I Ossmann Iflstrs., Inc., 3100 Monroe Ave., 

71h-<;&I\-01l!O 
Syracuse.Ossmann Instrs .. lnc., 101 Pickard Dr., 

311;-4'i4-2461 
Vestal Park. Ossmann Instrs .. 1901 Vestal Pkwv .• 

E .. 607-785-9947 
Wappingers Falls, Ossmann Instrs., Inc .. 122 E. Mai 

St .. 914-297-7777 
Winston-Salem, W.A. Brown & Assoc., Inc., nOB 

St., 919-725-5384 
Ohio Cincinnati, Scott Elctrns., Inc., 9505 Montgomery 

Ore 

Pa 

Tex 

Rd., 513-791-2513 
Cleveland, Scott Elctrns., Inc., 1836 Euclid Ave., 

216-861-2626 
Columbus, Scott Elctrns., Inc., 81 E. State St., 614-

228-2313 
Dayton, Scott Elctrns., Inc., 517 Hulman Bldg., 513-

223-2652 
Portland, ARVA, Inc., 2035 Southwest 58th Ave., 503-

292-8762 
Monroeville, Whitaker Controls, 607 Laurel Dr .. 

412-371-6220 
Newtown Sa., Holdsworth & Co., Inc., SSmedley La., 

215-356-8550 
Dallas. Kemp Engrg.'Co;, Inc .. Box 20251, 214-357-

6663 
Houston, Kemp Engrg. Co., Inc., 6001 Gulf Frwy., 

713-928-5426 
San AntoniO, Kemp Engrg. Co" Inc., 114 W. Glen

view, 512-732-4883 
Utah Salt Lake City, Williams Assocs., Inc., 2469 S. 

Va 
Main St., 801-466-8709 

Alexandria, W.A. Brown & Assoc., Inc., 325 First 
St., 703-836-1800 

Wash Seattle, ARVA, Inc., 1320 ProspectSt.,206-622-0177 
Wise Meauon; Automation Engrg. Co.; Inc., 12740 N. River 

Rd., 414-242-1520 
FOR: Can, Montreal, Que., Arva. Inc" 3330 Cavendish 

Blvd., 514-482-S.30 
Can, Ottawa, Ont.,Arva,lnc.,1320CarlingAve.,613-

722-6531 
Can. Scarborough, Ont., R-O-R Assocs., Ltd., 21 

Rolark Dr., 416-291-7121 
Can, Vancouver, Arva, Inc" 1624 W. Third Ave., 

604-736-6377 
*RUSTRIPPER rust remOVi"9 compound - Oakite Products 
* RUTILCON ceramic capacitors- Taiyo Yuden Co., Ltd. 
RUXTON ELCTRNS. CO., 2420 N. Rosemead Blvd., S. EI Monte, 

Calif., Tel: 213-444-0023; Sis. Mgr: R.C. Sherbahn 

• RYE INDS., INC., 125 Spencer Pl., Mamaroneck, N. Y. 10543, 
Tel: 914· 699-0080; SiS., Mer: C. H. David ........ FSC No. 10544 
. ............................................................................ : ................. , .... Pg. 982 

Cal Los Angeles, Marshank Sis. Co., 7422 Melrose Ave., 
213-938-2591 

Colo Colorado Springs, Norris & Co.,915 Cheyenne Bh;d., 
303-685-9319 

Haw Honolulu, Av-Tronic Sis., 825 Keeaumoku St. 
III Chicago, W.J. Doyle Co., 2600 W. Touhy Ave., (312) 

BR 4-6685 
Kans Overland Pk., Penzner Assocs., Inc.,Box4362,(913) 

DU 1-0004 ' 
Mass Cohasset, Montague Assocs., 404 Jerusalem Rd., 

617-383-0634 
NY Lynbrook, Bittan Assocs., Inc., 381 Sunrise Hwy., 

516-593-3833 
NC Charlotte, Clymer Enterprises, Inc., 1605 Chatham 

Ave., 704-376-5951 , 
Ohio Columbus, H.H. Seay Co., 1350 Crestwood Ave.,614-

235-0265 
Ore Portland, Van Voorhees Assocs., 4415 N.E. Sandy 

Blvd., 503-287-6633 
Pa Havertown, J. Mustico Co., 206 Bewley Rd., (215)HI 

6-1961 
RYERSON, J.T. & SON, INC., 2558 West 16th St., Chicago, III. 

60608, Tel: (312) RO 2-2121, TWX: 312-265-1460; 
..... FSC No. 52660 

RYTRON CO" INC ... 7303 Lankershim Blvd., N. Hollywood, Calif. 
91605, Tel: 213-875-0170; 515. Mgr: 0.5. Shaw ..... 
FSC No. 01592 

*5-10 microphone - Vega Electronics Corp. 
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S&A·SAN 

S & A ELCTRNS., INC., 202 W. Florence St., Toledo, OhiO, Tel: 
417-693-0528; ,Sis. Mgr: p. Wilson 

SSD SYSTEMS,INC .. 9O Rome St., Farmingdale, N.Y.l173S, Tel:, 
(516) MY 4-5484, TWX, 510-224-6420; Sis. Mgr: 
A. Schneider ..... FSC No. 15678 

*SSG chemicals - MaliinckrOdt Chemical Works 
*SCR REACTOSPEED, variable speed motor control - Autocon 
* SCS'1 soldering flux- Farrelloy Co. 
*SON cOltrol cable -ITT Wire & Cable 

• SECS, INC., 19·58 38th St •• Loriglsland City, N. Y. 11105, T.I: 
212·832-4545, TWX: 710-582·2605; Sis. Mil': A. Palatlella ....... . 
FSC No. 23266 ..........................•...........................•............. p.. 1234 

Ala Huntsville, International Scientific, 614 Madison 
Ave., 5 .. 205-536-9686 

Cal Burbank, Sees of Calif., Inc .. 121 W. Linden Ave .. 
213-843-4525 

Fla N. Palm Beach, Trainor 515., Inc., Lakeview Bldg., 

III 

Md 

305-844-9191 
Chicago, Actronic 515. Eng., 4150 Milwaukee Ave., 

312-286-1031 . 
Towson, Trainor Sis., Inc., 210 W.PennsylvaniaAve., 

3OH28-1137 
Mass S. Natick, W. Beaver Assoc., 41 Indian Bridge Rd., 

611-655-1529 
Mich Plymouth, M. Soditch, 9440 Marlowe, (313) GL 3-

4438 . 
Minn Hopkins, Beta Engrg.,l28JacksonAve.,N.,612-938-

Mo 

NJ 

NY 

2551 
St. Charles, Buse 515 •. Co., 608 S. Main St., 314-124-

6661 
Haddonfield, Trainor Sis., 30 Haddon Ave, 609-

428-1440 
Dobbs Ferry, Vallin Assocs., 59 Appleton PI., (914) 

OW 3-l571 
Liverpool, George Corp., 215 Fairmont Ave., 315-

451-1188 
Ohio Cleveland, K. Stahre, 24100 Lakeshore Blyd., 216-

261-6668 
Tex Dallas. Jacobson Co .. Box Q70'. ma) FM 1_7~S14 

FOR: Can, Montreal, Que.;' Alstol C~: Ltd.;'2325 Na~t;I; 
514-741-5334 . 

• S & E I MFG., 18800 Parthenia St., Northridge, CaiN. 91324, 
Tel: 213·348-4111, TWX: 910-493-1252; Sis. Mil': J. Schlenka 
........ FSC No. 24152 .................................................. Pgs. 690, 691 

Cal Los Altos. Parsons Co .• One FirstSt .. 415-941-4745 
Conn Glastonbury, Barton Assocs., 343 New London Tpke., 

III 

NY 

203-633-9417 . 
ChicaQo. Ropek-Cahill, Inc .. 5439 W. Division St .. 

312-287-7292 
Hempstead, Kahgan Comps. Corp .. 556 Peninsula 

Blvd .. MU 4-1727 
Ohio Davlon. L. Berberich & Assoc .. 4130 Linden Ave .. 

Pa 
513-252-9981 

Philadelohia. Duncan Assocs .. 5452 Charles St .. 
215-744-6110 

Tex Ft. Worth. Dyna-Reos. 3304 S. Pecan. 811-246-4621 
• Hp)lstoD D,Yna-Reqs .. BoX 36523. 713-227-8326 

5 F D LABS.,INC.,~~OI<ahWayAve.,union,ll.J, 01083, Tel: 201-
687-0250, TWX: 201-687-0333; 515. Mgr.: R.A. Lee 
...... FSC No. 21255 

SKG ASSDCS., INC., 206 Eustis St., Boston, Mass., Tel: 611-442-
3300; Sis. Mgr: D.C. Brayshaw , 

*SL chemicals - Mallinckrodt Chemical Works 
*SME seleetive metal etch prlicess - Motorola Semiconductor 
*SMK all products - Showa Musen Kogyo Co., Ltd. 
SNC MFG. CO., I NC.(, P.O. Box 470, Oshkosh, Wise. 54901, Tel: 

414-231-/310; 515. Mgr: V.H. Young 
* S.R.c. capacitors-British Radio .Elctrns" Ltd 
SRC DIV., Moxon ~Ictrns. Corp., 2399 Pontius Ave., Los Angeles, 

Calif: 90064, Tel: 213-477-4573, TWX: 910-342-
6345; Mktg. Mgr: J.E. Heyer ..... FSC No. 22623 

*S-R-4 strain aaaes - BLH Electronics. Inc. 
S & S OPTICAL CO., INC., 1812 Stellhorn Rd" Ft. Wayne, Ind. 

46805, Tel: 219-148-1955; 515. MIIr: A.C. Stein, Jr. 
SSCO STANDARDS LAB., INC.; 12800 Northend Ave., DetrOit, 

Mich. 48237, Tel: 313-398-2100; 515. Mgr: J.D. 
Ghesquiere 

STM CORP., 2904 Chapman St., Oakland, Calif. 94601, Tel: 415-
532-6313, TWX: 910-366-7365; Pres: R.F. Gregori 
..... FSC No, 99392 

*SWTL transmiSSion lines - ~urtace (;onduction, Inc. 
*SABER dc static adi. sod. drives - Allis Louis Co. 
* SABER 3200 de motor speed control-AlliS, Louis Co. , * sAc air conditioner -Airflow Co. 
* SAF-T-CHLDR dogreaser-Colonial Alloys Co. 
* SAF-T -CUT grinding wheel. Aveo Bay State Abrasives 
* SAFE~PAK solid-state controlling device - Gems Co., Inc. 
*SAFE-T -KLIP test clip -Industrial Devices, Inc. 
*SAFE-T -KORD test cord - Industrial Devices, Inc. 
*SAFE-T -LINE rubbertubing -Shamban W. 5 •. & Co. 
* SAFE-T -MIKE ac motor start capacitor - STM Corp. * SAFE-T-OHM ground detector-Ander.son, W.E., Inc. 
* SAFE-T-TAGS valve & switch 'markers- Seton Name Plate 
*SAFETYMASTER refrigeration Iiroducts - Muelier Brass Co. 
*SAFETY-VALVE heat limiters -McGraw-l:.dison (;ompany 
* SAFE-VUE smoke candles- Hill, E. Vernon, Inc. 
SAFEWAY HEAT ELEMENTS, INC., Middlefield St., Middletown, 

Conn. 06457, Tel: 203-346-6601, TWX: 710-42S-1655; 
515. Mgr: C.I<. Gensler 

SAG HARBOR INOS., INC., Bayview St., Sag Harbor, N.Y. 11963, 
Tel: 516-125-0440; 515. Mgr: S.A. Milier 
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- - - - - - - -Advertisement- - - - -- -
In addition to Hi-Rel coils for minimum 
outgaSSing, S.H. makes custom fabricated bob
bins of Kapton and/or teflon for the industry 

. and also custom ·stripping of close tolerance 
miniature leads for iumpers and coils. 

MANUFACTURERS -SALES OFFICES' TRADE NAMES ••• ------------------------, • SAGE ELCTRNS. CORP., Box 3926, Rochester, N. Y. 14610, Tex Dallas, Stasco, 13310 Spring 'Grove Ave., 213-239-
5054 Tel: 718·586-8010, TWX, 5.10·254-2861; Sis. Mil': R. C. Greene 

........ FSC No. 00213 .............................................. Pp. 2424, 2425 
Ala Birmingham, F,C. Nickerson Co., Inc.,U48Cheyenn 

Blvd" 205-853-3181 . 
Ariz Phoenix, Hecht-Henschen & Assocs.,Box21166,602-

215-0635 
Cal Los Angeles, M.A. Stolaroff Co., Inc.,4622W. Siausen 

Ave., 213-295-7181 
San Mateo, J. Pyle Co., 1611 Borel PI., 415-349-

1266 
Colo Denver, Sol Assocs., 11481 West 29th PI" 303-

238-1807 
Conn Milford, T esco, Inc., 132 New Haven Ave., (203) 

TR 4-6643 
Fla Ft. Lauderdale, F.C. Nickerson Co.,lnc.,611 N'orth

west 13rd Terr., 305-524-4331 
Tampa, F.C. Nickerson Co •• Inc" 4513 S. Camerson 

Ave" 813-833-4321 , 
Ga Decatur, F .C. Nickerson Co., Inc., Box 33185, 404-

371.-1515 
III Chicago, J.G. Twist Co.,lnc.,5222W.DiverseyAve., 

312-777-2250 
Ind Angola, Southern Sales Co., 105 Lakeshore Dr.,219-

665-3961 
Indianapolis. Southern Sis. Co., 6216 Carrollton 
, Ave .. 317-253-3359 

Kans MiSSion, Technical Mktg. Assoc., Inc.,58210utlook, 
913-'831-2888 

Ky Louisville, Southern Sales Co., 212 Republic Bldg., 
502-583-6902 

Md Baltimore, McCourt Co., Inc., 28 W. Pennsylvania 
Ave .. 301-823-3455 

Mass Needham Hgts.,Tesco, Inc., Box 201, Kearney Rd., 
617-444-1925 

Mich Detroit, D. Poulin Co" 17222 E. Warren Ave., 313-
886-4990 

Kentwood, D. Poulin Co., 1635 Pembroke Dr., S.E" 
616-452-7408 

Miiiii St. r<lu~, E. M~lii.is & Assu.-;s., lii(;.,3158 r~. DUllic1p 
St., 612-484-8541 

Mo St. Louis, Technical Mktg. Assocs., 2050 Woodson 
Rd .. 314-421-3600 

NY Liverpool, Reed Elctrns., 229 W.Woodland Dr.,315-
4759 

New York, E. Glass Assocs., 250 West 51th St., 212-
586-8440 

Rochester, Reed Elctrns., Inc., 2815 Monroe Ave., 
716-413-2167 

Vestal, Reed Elctrns., Inc., Vestal Pkwy., E., 607-
748-7391 

NC Kinston, F.c. Nickerson Co.,lnc.,lOOlParrottAve., 
919-527-4911 

Ohio Dayton, W.J. Brauer & Assocs., Inc., Box 3085, 

Pa 

SC 

Tex 

513-426-1692 
Wickliffe, W.J. Brauer & Assoc., Inc., Box 305, 

216-943-0601 
Ardmore, W.I<. Metz, Box 309,215-649-3966 
Pittsburgh; W.J. Brauer & Assoc., Inc., Box 8466, 

412-921-3213 
Greenville, F.C. Nickerson Co., Inc., Rte. 6,Salters 

Rd., 803-242-5259 
Dalias, Solid State Sales Co., Box 20054, 214-352-

2601 
Wash Seattle, Electronics 515. Corp.,5606CaliforniaAve., 

S.W., 206-932-0330 
WiS~ Waukesha, J.G. Twist Co., Inc., 540 Catskill Rd ... 

414-786-6330 
FOR: Can, Agincourt, Ont., Electromechanical Prods., 

Markham Rd., 416-293-7011 

SAGE ELCTRNS. CORP., Micromagnetics Prods., Box 3926, 
Rochester, N.Y. 14610, Tel: 716-586-8010, TWX: 
510-254-2861 

SAGE INSTRS., INC., 2 Soring St., White Plains, N.Y. 10601, 
Tel: 914-949-4121; 515. MIIr: J. Schwartz 

SAGE LABS.,INC., Instrument Div., 14 Huron Dr., Natick, Mass. 
~:~~ .T~~jl~~!-653-0844, TWX: 710"346-0390; 515. 

*ST. JAMES screwdrivers - Rosenberg Bros. & Co. 

ST. MARYS CARBON CO., 1939 State Rd., St.'Marys, Pa, 15857, 
Tel: 814-434-2844; 515. Mgr: E,W.Smith 

SAKI MAGNETICS, INC., MCA, Inc. Co., 1649 12th St., Santa 
Monica, Calif. 90404, Tel: 213-393-9861; 515. MIIr: 
M. Merrick 

* SAL-MET flux- LMB Heeger, Inc. 
* SALI insulating bushings - Adalet Mfg. Co. 

• SAMARIUS, INC., 300 Seymour Ave., DarbJ Conn. 06418, Tel: 
203· 735-7405, TWX: 710-451·2495; Sis. Mar: R. C. H.rtz ........ 
FSC No. 18065 ...................................................................... p .. 2500 

Cal Los Angeles, Halbar Assocs., 1805 W. Third St., 
213-381-8283 

Colo Littleton, Simpson Assocs., 8000 5. Kendall Blvd., 
303-798-8439 

Iowa Cedar Rapids, Sneider 515. Co., 2042 Franklin Ave., 

Md 

Mass 
Mo 
NJ 

NY 

319-362-4410 
Silver Spring, Globe Assocs., 8121 Georgia Ave., 

301-587-0060 
Ac;ton, NEECCO, 100 Main St., 617-263-7566 
St. Louis, Boweng, 10414 Oak Ave., 314-429-1321 
Englewood Cliffs, Power Conversion & Control Co., 

Box 1251, 201-569-0015 
Syracuse,- Midstate Resch., Inc., 327 Wellesley Rd., 

Tel: 478-8314 
Ohio' Cleveland, M. Roth Sis., 678 S. Green Rd., 216-382-

9090 
P<i Media, W. Reeves Assocs., Inc., 2973 N.Providence 

Rd., 215-566-6109 

• Trade Name-See Mfr. Lt.t11111 

FOR: 'Can, Scarborough, ,Ont., Banke Elctrns.,. Ltd., 167 
Warden Ave., 416-751-7484 

SAMPSON ELCTRN. PRODS. DIV .,22445. Western Ave., Chicago, 
Ill. 60608, Tel: (312) VI 7-6363, TWX: 312-265-l384; 
Sls.MQr,'J. Aischuler 

SAMS, HOWARD W. & CO"INC •• 4300 West 62 St;,.lndianapolis, 
· Ind,'46268, Tel: 311-291-3100; Dir. 515: T .V.Surber 
*SAMTRAC tracking sys. - Canoga Electronics Corp. I 

• SAN FERNANDO ELEC. MFG. CO., 1501 First St., San Fernando, 
Calif, 91341, Tel: 213 365-9411, rwX:213-764-5963; Sls. 
Mar: L. R. Smlth ........ FSC No. 98733 ............................... .1, .. 689 
Ariz Tucson, Ruby Sales Co., Box 11277, 602-294-0762 
Cal San Fernando, RubySalesCo.,Box511,213-361-1201 
• Santa Clara, Ruby Sales Co., Box 481, 408-243-1694 
Colo Denver, Ruby Sales Co., 1200 S.Alton,303-755-1714 
Conn Stamford, Dage Corp., 757 Main St., 203-324-3123 
• Stratford, G. Rosen Co., Inc., 194 Plymouth St.,203-

Fla 

III 

Ind 

Md 

375-5456 
Clearwater, Perrott Assoc.,lnc.,Box4532,813-531-

5513 
Orlando, Perrott Assocs., Inc., 1607 Forsyth Rd., 

305-275-1132 
W. Palm Beach, Perrott Assocs., Inc., 1515W. Lake 

Dr., 305-961-1770 
Park Ridge, San Fernando Elec., Box 391, 312~763-

2255 
Park Ridge, H. Wyeth, Box 391. 312-763-2255 
Huntington, San Fernando Elee" Box 184,219-356-

1391 
Baltimore, Hamilton Electro, 8809 Satyr Hill Rd., 

301-668-4900 
Mass Natick, G. Rosen Co., Inc., 563 Worcester Rd., 617-

655-2211 
Minn St. Paul, Smith Engrg. Assoc., 2278 Como Ave., 

NJ 
NY 

612-646-4851 
Cherry Hill, F. Tiole, Box 279, 609-667-0800 
Rochester, Fowler-Beach' Corp., 3700 East Ave., 

ii6-5Bo .. 0468 
Ohio Cleveland, R.G. Sidnell & Co .. Inc., 14701 Detroit 

Ave., 216-221-1313 
Dayton, R.G. Sid nell & Co., Inc., 3400 S. Dixie Dr., 

. 513-293-1194 .. 
Tex Dallas; Ruby Sales Co., Box 9894, 214-827-6630 
Wash Seattle, B. Hirsh Co., 4013 Leary Way, N.W., 206-

183-3423 
EXP: NY, Ogdensburg, Whittaker Elctrns., Ltd., Ogdens-

burg Bridge Bldg. 
FOR: Can, Ottawa, Ont., Whittaker Elctrns., Ltd., 42 

Howden Ave., 613-224-1221 
Can, Roxboro, Que., Whittaker Elctrns., Ltd., !lox 

216, 514-683-3621 
'Can, Weston, Ont., Whittaker Elctrns., Ltd., 1885 

Wilson Ave., 416-247-7454 
SAN-EI INSTR. CO., LTD., Enoki Bldg" 2-chome 223-2 Nishi

Okubo, Shiniuku-ku, Tokyo 160, Japan 
*SANDAC 200 programmable comm. processor - Sanders Assoe. 
SANDERS ASSDCS., INC" Daniel Webster Hwy., 5" Nashua, N.H. 

03060, Tel: 603-885-6660, TWX: 710-228-1894; 515. 
Mgr: P. Sipe ..... FSC No. 94111 

SANDERS ASSOCS., Inc., Data & .Display Dept., Dani.el Webster 
Hwy., 5., Nashua, N.H, 03060, Tel: 603-885-5827, 
TWX: 710-228-1896; Sis. Mgr: T. Burgess .... FSC 
No. 94117 

SANDERS .ASSOCS., INC., Data 5ys. Div" Daniel Webster Hivy., 
S., Nashua, N.H. 03060, Tel: 603-885-4211, TWX: 
710-228-1896; 515. Mgr: R. Valicenti ..... FSC 94117 

SANDERS ASSOCS., INC" Flexorint Prods. Div., Grenier Field 
Manchester, N.H. 03103. 515. Mgr: N. Kingston 

SANDERS ASSDCS., INC., Ocean 5ys. Div., Simon St., Nashua, 
N,.H.0306O, Tel: 603-885-6629, TWX: 710-228-6954; 
51s. Mgr: R. Crisp ..... FSC No. 94117 

SANDERS NUCLEAR CORP., 95 Canal St., Nashua, N.H. 03060, 
Tel: 603-885-2230, TWX: 710-228-1894; 515. Mgr: 
N. Van Dine 

SANDS, LEO G. & ASSOCS.,INC.,250 Park Ave., New York, N.Y., 
Tel: 212-661-8997; 515. Mgr: L.G. Sands 

• SANGAMO ELECTRIC CO., Capacitor Div., P.O. Box 128, Pickens, 
S. C. 29671, Tel: 803·878·6311, TWX: 810-397·2496; Sis. Mil': 
W. C. Ba~es ........ FSC No. 00853 .......................................... Pg. 692 

Ariz Scottsdale,. EI-Kap Sis. Co., 7050 E. Moreland St., 

Cal 

Fla 

III 

602-946-2457 
Santa Monica, EI-Kap Co., 2808 Santa Monica Blvd., 

213-451-9881 
Sunnyvale, Sangamo Elec. Co., 155 San Lazaro Ave., 

408-739-0500 . 
Miami, J.,J. Smith & Assocs., Box 537,305-374-5184 
Winter Pk .. J.J. Smith & Assoc" Inc., 935 Orange 

Ave .. 305-644-4316 
Melrose Pk., Sangamo Elec. Co.,1400Winston Plaza, 

312-344-3275 
Mass Braintree, Sangamo Elec. Co., 817 Washington St., 

617-848-0532 
Mich Detroit, D.E. Poulin Co., 17222 E. Warren Ave., 

313-886-4990 
Minn Minneapolis, S. Clothier Co" 7400 Lyndale, 5" 612-

869-3231 . 
NJ 

NY 

Cherry Hill, Sangamo Elec. Co., 1103N.KingsHwy., 
609-661-4848 

DeWitt, Sangamo Elee. Co., Box 6, 315-446-2299 
Elmont, F.E. Schmitt Co., 311 Meacham Ave., 516-

431-8150 
Ohio Columbus, Sangamo Elec. Co., 1646 W. Lane Ave., 

Ore 

Tex 

614-486-1508 
Portland, C.K. Shanks & Assocs., Box 25375, 503-

292-5656 
Dallas, R.E. Nesbitt Co.; 2930 Merrell Rd.,214-357-

4601 
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•.. including Federal Supply Codes (FSC) where available 

Houston, R.E. Nesbitt Co., 4208 Mt. Vernon, 713- * SCENADAPTER oscilloscope adapter - Optical Elctrns., Inc. 
528-3811 * SCENOSCOPE 3-D oscilloscope-Optical Elctrns .• lnc. 

FOR: Can, Port Credit, Ont., D.R. Beattie, ltd., 2104 ,. SCHAUER MFG. CORP., 4516 Alpine Ave., Cincinnati, Ohio 
Clarkson, 416-822-4414 45242, Tel: 513·791·3030; 515. Mgr: S. E. Wright ...... Pg. 2585 

*SANITAIRE air purificatio,l fixtures - Atlantic Ultraviolet Corp. Co:'! I Mt Vip.w. G.B. Ellis Co .. 2425 LeQilorn St.. Tel: 
• SANKYO SEIKI MFG. CO., LTD., 17-2, 1-Chome, Shimbashi, 967-5531 

Minato-Ku, To~, Japan, Tel: 591-8371; 515. Mgl: T. lijima • Pasajena, F. Huddleston Assocs., 408 S. Rosemead, 
............................................... ................. ......... .. .. Pg. 1753 213-681-3751 

SANTA BARBARA RESEARCH CENTER, 75 Coromar Dr., Goleta, r.nln Enalewoorl. Cumminas & Assocs .. 4472 Kalamath 
Calif. 93017 SI.. 303-789-3449 

SANTA FE MFG. co., 2343 Jerome Ave.,Bronx,N.Y .10468, Tel: Conn Meriden. H. Lavin Assocs" Inc., Box 921, Tel: 237~ 
(212) lU 4-8900; 515. Mgr: V.,J. Sarrica 5527 

SANWA ELEC_INSTR_CO. LTD .. Dempa Bldg.2 Chome Sotokanda, Fla Orlando. Floyd Fausett & Co .. Inc., 711 N. Magnolia 
Chiyoda-Ku, Tokyo, Japan Ave. 

* SAPHIRITE blast nozzles - Diamonite Prods. Mfg. Co. Ga Smvrna_ Flovd Fausett & Co .. Inc .. Box 278.404-
SARA SCIENTIFIC CO., P.O. Box 321, San Francisco,Calif. 94101, 436-5169 

Tel: 415-421-3172; 515. Mgr: S. Fishman III Chicago. Ellinger 515. Corp .. 6580 N. Northwest 
SAREX CORP., 1001 Roosevelt Ave., Carteret, N.J. 07008, Tel: Hwv .. 312-763-1570 

201-969-2440; 515. Mgr: R. Baker Inrl F. Wayne. J. Winkelhlech. 1214 Forest Ave. 
SARKES TARZIAN, INC., Semiconductor Div.,415 N.ColiegeAve., Iowa Clarion. D. SharD. 309 Fourth Ave_. S.E. 

Bloomington, Ind. 47402, Tel: 812-332-1435, TWX: Mass Needham, H.lavin Assocs., Inc., 52 Pickeri,lg 
810-351-1384; 515. Mgr: F. Lucas ... _. FSC 84970 St., Tel: 444-3446 

SARTRON, INC., 114 N. Main St., Newberg, Ore. 97132, Tel: 503- Mich Detroit. Butchart-Rathaburg & Assoc., Inc., 16637 
538-3191, TWX: 503-531-7030; 515. Mgr:J.W.Johnson E. Warren Ave .. 313-882-1717 

* SATELLITE thin film tooling-Allen-Jones Elec. Corp. Mo St. Louis. E. Rea, 4969 Bancroft, Tel: 352-2027 
SATURN ELCTRNS, CORP .,3111 Benton St., Garland, Tex" Tel: NY Buffalo. J.M. Glass Co .. 220 Delaware. 716-856-

(214) BR 6-7104; 515. Mgr:R.Routsong ... FSC16481 9272 
*SATUROL solvent detergent - Oakite Products "Woodside. D_F_ Tobias & Co .. lnc_. 49-0131st Ave .. 
SAUEREISEN CEMENTS CO., IbO Gamma Dr., Pittsburgh, Pa, 212-726-4551 

15238, Tel: 412-781-2323; Sis. Mgr: G.W. Read Ohio Cleveland. J.~. Olsen Co .. 16201 Shaker Blvd .• Tel: 
SAVANT ENGRG., INC., 825 N. Second St., St. Charles, Mo. 7,2-,444 

63301, Tel: 314-291-5205; Sis. Mgr: J. Schroy p" Elkins Park. K_B_ Erdman Co .. 7906 Montaomerv 
* SAWCA T circular saws - Black & Decker Mfg. Co. Ave_. Tel: 224-1833. 
• SAWYER INOS., INC., 5445 Peck Rd., Arcadia, Calif. 91006, Tel:· Pittshurah. EA. Snefsky. 104 Elatan Dr .. Tel, 179-

213 - 442-5981, TWX: 910-587-3534; Gen'l. Mgr: J. J. Marino 2550 
....... .FSC No. 18098 , ..... , ................................................ Pg. 1762 It Pittsburgh I R.A. StOlle, 1843 Mayde!! St" Tel: 241-

Cal Arcadia, Transco Motor Mfg., Inc., 5445 Peck Rd., 8391 
213-442-5981 SC Greenwood. D_ Hawthorne. Stony Point Hwy .. Tel: 

Lafayette, Persons & Assocs., 32 Diablo Rd., 415- 753-3104 
283-3760 Tex Dallas, J.Y. Schoonmaker Co., Inc., 2995 Ladybird 

III Chicago, Ellinger 515. Corp" 6580 Nortilwest Hwy., La .• 214-357-8481 
312-763-1570 SCHAVITZ ENGRG., U.S. Rte. 130 & Union Ave., PennsaUken, 

NJ Livingston, Transco Prods,r Inc., 89 W.N. Field Rd" N.J. 08110 
201-992-1796 *SCHENCK balancing machines - Schenck Trebel Corp. 

Ohio 

Teaneck, Budd-Tronics, Inc., 71 Grayson PI., 201- SCHENCK TREBEL CORP" 120 FinnCt_, Farmingdale, N.Y .11735, 
837-1660 . Tel: 516-694-7965; Sls.iy1gr: N. Vetsch 

Middletown, Transco Prods., Inc., Box 129,513-423- SCHENECTADY CHEMICALS, INC., P.O. Box 1046, Schenectady, 
0332 N.Y. 12301, Tel: 518-346-8711; 515. Mgr: A.C .sheals 

Newtown, Transco Prods., Inc., Box 255, 215-968- SCHERMA, F.A. MFG. CO., INC.,424Broome St., New York, N.Y. 
2911 10013, Tel: (212) WA 5-2077; 515. Mgr: M. Scherma 

Pa 

Tex Ft. Worth, Carey-Wolf Co.,BoxI2425,817-738-1702 ..... FSC No. 05612 
SAWYER RESEARCH PRODS., INC., 35400 lakeland Blvd., SCHINDLERS,195 Greenfield Ave., Los Angeles, Cali •. 9U049, 

Eastlake, Ohio 44094, Tel: 216-942-8747; V.P. SIs: Tel: (213) GR 2-0146 
D.P. Larsen SCHIRMER NATIONAL ALARM CO., 100 Portiand Ave., Bergen-

SAXONBURG CERAMICS, INC., 1045 Oliver Bldg., Pittsburgh, field, N.J. 07621, Tel: 201-385-1200; Sis. Mgr: 
Pa. 15222 . R. Zapernick 

*SAXONY transistor radios - Trans-Aire Electronics, Inc. *SCHJEl-BOND adhesive tape - G. T. Schjeldahl Co. 
• SAXTON WIRE & CABLE DIV., 215 N. Rte. 303, Congers, N. Y. *SCHJEL-CLAD copper clad - G. T. Schjeldahl Co. 

10920, Tel: 914 - 268-6846; 515. Mgr: M. Kleiner ........ Pg. 2961 SCHJELDAHL, G,T. CO., Electrical Prods. Div., Box 170, North-
Cal los Angele" L. Gould, 3391/2 N. Gardner, 213- field, Minn. 55057, Tel: 507-645-5633, TWX: 910-

463-3123 565-2180; Sis. Mgr: E.,J. Beavan 
Oakland, Sinclair Elctrns., 1085 Clarendon Cres- SCHLUMBERGER OVERSEAS GMBH,c/o E.F. Assocs., Inc., 211 

cent,415-451-3428 Park Ave., Scotch Plains, N.J. 07076, Tel: 201-
Conn Hartford, J. Colavecchio, 122 Grant, 203-52-0596 322-6471; 515. Mgr: G.B. Egert 
Fla Pompano Beach, D. King l 1630 Southeast 3rd St" * SCHMIDT tension meters-Electromatic Equip. Co, 

305-941-4067 SCHNEIDER INSTR. CO" 8115 Camargo Rd., Madeira, CinCinnati, 
III 
NY 

Chicago, D. Abo, 6211 Kenmore St., 312-262-1718 Ohio 45243, Tel: 513-561-6803 
Flushing, I. Gudin, 156-34 71st Ave., 212-591-5030 SCHOEFFEL INSTR. CORP., 24 Booker St., Westwood, N.J.07675, 
Philadelphia, L. Feinstein, 1601 Griffith St., (215) Tel: 201-664-7263; Bus. Mgr: DA. Keller 

CU 9-4893 SCHONSTEDT INSTR. CO., 1775 Wiehle Ave., Reston, Va. 22070, 
Pa 

Tex Ft. Worth, T. Davis, Box 16038, (817) AX 2-3332 Tel: 703-471-1050; 515. Mgr: M. Wickman 
* SCAleD tempswitch - Wavetronics Inds'l Inc. 
SCAICO DIV., 211 Warren St., W. Pittston, Pa.18643, Pres: H.M. 

Real ..... FSC No. 00906 
SCALA RADIO CORP., 1970 Republic Ave., San Leandro, Calif. 

94577, Tel: 351-3792; Sis. Mgr: B. Zucconi 
SCAM INSTR. CORP., 7401 N. Hamlin Ave., Skokie, 111.60076, 

Tel: 312-675-2500, TWX: 910-223-3606; Sis. Mgr: 
G.p. Mitchell ..... FSC No. 04585 

* SCAN-LINE minature instrumentation - Fischer & Porter Co. 
* SCANAFAX recording paper -International Scanatron Sys. 
• SCAN BE MFG. CORP., 1161 Monterey Pass Rd., Monterey Pk., 

Calif. 91754, Tel: 213 - 264-2300, TWX: 910-321-4336; Sis 
Mgr: J. Rose ........ FSC No. 18677 .......................... Pgs. 586, 587 

Cal Los Anaeles. Premmco. 5470 Val ley Blvd., 213-222-

Fla 

III 

0167 
Menlo Park. McKnight Co., Box 36, 415-325-2844 
Orlando, Perrott Assocs., 1607 Forsyth Rd., 305-

275-1132 
Chicago, J.C. Angel Co., 2743 W. Peterson Ave_, 

312-878-0653 
Kans Wichita. $imoson Enterorises, 3809 W. Port Dr., 

316-943-0502 
M"ss Wellesley. R~P. Mahan Co .. 617-237-1040 
Minn St. Paul. H. Cullen & Assocs .• 1595 Selby Ave., 

612-646-7372 
NY Great Neck, Krasner Assocs., 33 Great Neck Rd., 

116-487-0690 
Whitesboro, KlM Assocs., 9 HollYWOOd Dr., 315-

736-2450 
Ohio Akron, A. Natalino Assocs., 209 Harmony Hills, 

• SCHRACK ELECTRICAL SALES CORP., 1140 Broadway, New York 
N. Y. 10001, Tel: (212) MU 3-0790; 515. Mgr: H. Siegell ......... . 
.................................................................................... Pgs. 2324, 2325 

Ariz Phoenix, Electronic Mfg'S. Consultants, Inc' 1 1112 

Cal 
W. Mission La., 602-997-8049 

San Carlos, Lebell, Warren & Hickey, Inc., Box 246, 
415-493-7688 . 

Sherman Oaks, R.S. Hopkins Co., 15016 Ventura Blvd 
213-788-5501 

Colo Colorado Springs, Electronic Mfg'S. Consultants, Inc 
1619 N. Royer, 303-636-5131 

Conn Milford, P.R. Sturgeon COor IIlC.,1l7 ~roadSt.,lOj-

Fla 

Ga 

III 

874-6080 
Ft. Lauderdale. Soroch Sis. Co" Inc" 3520 W. 

Broward Blvd., 305-587-3792 
Winter Pk" Soroch 515 •. Co., Inc., Box 850 
Atlanta, V. Avis McCorvey Co., 2187 Braircliff 

Rd., N.E., 404-b,b-Z!lUZ 
Chicago, Actronic Sis. Engrg., Inc., 4750 N, Milwau

kee Ave" 312-286-1037 
Kans Wichita, M.E. Bettis Co., 423 N. Fountain, 316-685-

Md 
7441 

Silver Soring, H.R. Sieber Co., 1005 Bonitant St., 
301-589-9110 

Mass Chestnut Hi-II, P.R. Sturgeon CO,I Inc., 13JU Boylston 

St .. 617-734-7710 
Mich DetroitI' Alpha Assocs., Inc" 20441 J,Couzens Hwy" 

313-935-5200 
Mo Kansas City, M.E. Bettis Co., 3706 Broadway, 816-

SAN-SCI 

Sodus, A.E. DeCew Agency, Inc., 27 State St., 315-
483-3261 

Ohio Dayton, R.P. Calhoun & Assocs., 40 Soutbmoor 

Tex 
Cir., 513-299-4144 

Dallas, Unidyne, 4350 N. Central Expwy., 214-824-
0900 

Houston, Unidyne, 5700 SavOY La., 713-782-0218 
FOR: Can, Toronto, Ont" Data Compo Elctrns., Ltd" 1477 

Eglinton Ave., W_,416-789c5732 . 
SCHWEITZER, PETER J. DIV., Kimberly Clark Corp., Lee, Mass. 

01238, Tel: 413-243-1000, TWX: 413-243-2121; 515. 
Mgr: D.L, Kahl, Jr. 

SCIAKY BROS., INC., 4915 West 67th St., Chicago, III. 60638, Tel, 
(312) PO 7-5600, TWX: 910-224-3809; Sis. Mgr: W. 
Farrell ...... FSC No. 53610 

SCIENTIFIC ADVANCES, INC., 1400 Holly Ave., Columbus, Ohio 
43212, Tel: 614-294-5436; Gen'l. Mgr: C.J. Easton 

• SCIENTIFIC-ATLANTA, INC., Box 13654, Atlanta, Ga. 30324, Tel: 
404 - 938-2930, TWX: 810·766-4912; Sis. Mgr: L. E. Stanley 
........ FSC No. 10110 .............................................................. Pg. 588 

Cal los Altos, 960 N. San Antonio Rd., 415-941-1616 
" Pasadena, 1000 E. Walnut Sl., 213-796-1616 
Fla Satellite Beach, Box 2516,305-773-1817 
Md Bladensburg, 5801 Annapolis Rd., 301-779-151.\ 
Mass Buriington,S7 Terrace Hall Ave. 
NJ Edison, Rte. 27, Parsonage Rd., 201-549-0515 
Ohio Troy, 205 E. Franklin St., 513-335-4714 
Tex Dallas, Frito-Lay Tower, 214-357-1855 
Wash Seattle, Showalter-Judd, Inc" 1806 S. Bush Pl a ,206-

324-7911 
FOR: Can, Montreal, Que., Radionics, Ltd" 8230 Mayrand 

St., 514-739-5517 
Can, Ottawa, Ont., Radionics, Ltd., 376 Cllurchil! 

Ave" 613-728-5533 
Can, Willowdale, Ont., Radionics, Ltd., 4938 Yonge 

St., 416-222-3261 
(Optima Enclosures Representatives) 

Ala Huntsville, Gentry Assocs., Inc., 2109 W. Clinlon 
Ave., 205-536-5306 

Ariz Phoenix, Hytronic Meas., Inc., 1017 N. Third St., 

Cal 
602-253-6104 

Los Altos" Scientific-Atlanta, Inc' l 960 N. San 
Antonio Rd., 415-941-1616 

Pasadena, Scientific-Atlanta, Inc., 1000 E. Walnut 
St" 213-681-0278 

Colo Denver, Hystronic Meas., Inc., 4940 East 39th Ave., 

Fla 

Ga 

III 

Ind 

Md 

Mass 
Mich 

Minn 

Mo 

NJ 

NM 

NC 

Ohio 

Ore 

Tex 

Utah 

Wash 

FOR: 

303-388-4081 
Orlando, Gentry Assoes., Inc., 550 N. Bumby Ave H 

305-841-7740 
Atlanta, Gentry Assocs .. Inc., Box 13513,404-233-

3816 
Rosemont, Cozzens & Cudahy, ,Inc., 9501 W. Devon 

Ave .. 312-825-1144 
Indianapolis, Cozzens & Cudahy, Inc" 647 Mulford 

Ct" 317-244-2456 
Bladensburg, Scientific-Atlanta, Inc., 5801 Annapo Ii s 

Rd .. 301-779-1515 
Lexington, Zieea, Inc., 18 Muzzey St., 617-861-8300 
Royal Oak, Cozzens & Cudahy, inc., 127 Edmund 

St .. 313-585-5159 
Minneaoolis, Cozzens & Cudahy,lnc., 7710 Computer 

Ave., 612-920-1022 
Edmundson, Cozzens & Cudahy, Inc., 10534 Natural 

Bridge Rd., 314-423-1234 
Edison, Scientific-Atlanta, Inc., Parsonage Rd" 

Rte. 27, 201-549-0515 
Albuquerque, Hytronic Meas., Inc., 205 San Pablo 

S.E" 505-268-3941 
Burlington, Gentry Assocs., 116 E. O'Neal Ave" 

Inc .. 919-227-2581 
Medina, Cozzens & Cudahy, Inc., 735 S. Court St., 

216-725-5660 
Hillsboro, Showalter-Judd/Inc., 1445N.E.Arringtoll 

503-648-6372 
Ft. Worth, CareY-Wolf, Zerbe Co., 3327 Winthrop 

Ave" 817 -738-1702 
Houston, Carey-Wolf, Zerbe Co" Box 60338, 713-

643-2114 
Salt Lake City, Hytronic Meas., Inc., 2022 S. Main 

801-466-4924 _ 
Seattle, Showalter-Judd, Inc., 1806 S. Busll PI., 

206-324-7911 
Can, Montreal, Que., Radionics, Ltd" 195 Graveline 

St., 514-735-4565 
Can, Ottawa, Ont .. Radionics, Ltd., 376 Churchill 

Ave" 613c 728-4624 
Can. Quebec, Que., Radionics, Ltd., 3062 Chemin 

des Quatre-Bourgeois, 418-651-5845 
Can, Toronto, Ont" Radionics, Ltd., 505 Eg\illton 

Ave., WoO 416-483-7191 
12th Ave., 604-732-7317 

Can, Vancouver, B.C., Radionics, Ltd., 2182 West 

• SCIENTIFIC COLUMBUS, INC., 1035 W. Third Ave., Columbus, 
Ohio 43212, Tel: 614 - 291-4681; Sis. Mgr: E. J. Gleibs .......... .. 
.................................................................... Pgs. 2586, 2842, 2843 

Ala Huntsville, Reynolds & Assoc., 111c., 904 BobWallace 
Ave .20,-"6-1941 

Ark little Rock. Greoory/Salisbury & Co .. ll1c .• 500 E. 
Markham, 501-375-1383 

Cal Glendale. W.K. Geist Co .• 1205 Air Way, 213-245-
561c0772 216-666-1447 Q~nl 

Pa 
Tex 

Newton So .. Kautholz Assoc .. Box 227.215-356-5000 St. Louis, M.E. Bettis Co" 9103 Bessemer, 314- • Los Anaeles. Ki rk-Nemeth Co .. 415Wall St.. 213-
Dallas. Techno Assocs., 2324 Shorecrest Dr., 214- 429--2099 624-3651 

357-9213 NJ Nutley, S, Glassman Assocs" 326 Hillside Ave" 201- " San FranCiSCO, G.E. Honn Co., 171 King St., 415-
Wash Seattle. Associated Ind_. 3711 5_ Hudson St.. 206- 667-0653 781-7352 

723-5600 . Trenton. F. Kriegner Sis. Co" 1602 Pennington Rd., Fla Eau Gallie, Reynolds & Assoc" Inc. , Box 1043, 
SCANIVALVE, INC., Box 20005, San Diego, Calif. 92120, Tel: 609-882-6330 305-727-3205 

714-283-0010; 515. Mgr: J.C. Pemberton NY Glen Cove., S. Glassman Assocs., 28 Prestwick " Ft. Lauderdale, Reynolds & Assoc., Inc., 161 South 
* SCANOMARK digital encoders - Leupold & Stevens IIlStrs., Inc. I ______ T.e.rr •• ,;.,5.1.6-.6.7.6-.1.03.9 _________ 1 ______ w.e.st.7.5.th.A.v.e..;.,.3.05.-.5.81.-.66.1.1 _____ _ 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASTER 3091 



_SC_I._S_E_L ____________ ,. _____________ ---.MANUFACTURERS. SALES OFFICES' TRADE NAMES ••• 

Orlando, Reynolds &. Assoc., Inc., Box 8877, 305- SCOTT ELCTRNS. LABS., P.O. Box 8474, Universal City,Calif. 
424-3836 91608, Tel: 213-762-6993; Sis. Mgr: H.F. Wilson 

Ga 

II! 

Ind 

La 

Atlanta. Revnolds &. Assoc .. Inc .. 175 W. Wieuca 
Rd., N.E .. 404-252-5360 

Glen Ellvn. J.T. Becker Assoc .• 799 Roosevelt Rd .. 
312-858-1911 

Indianapolis, Utility &. Industrial Prods.,lnc.,3925 N. 
College Ave;, 317-924-3607 

Baton Rouge, Gregory/Salisbury & Co., Inc., Box: 
U26, 504-342-2873 

New Orleans, Gregory/Salisbury &. Co., Inc., 805 
S. Front St., 504-524-5207 

Holliston, M.J. Fein &. Co .. Inc .. 93 Stagecoach Rd .. 
617-326-2546 

.... - - - - ... -Advertisement ...... - - ........... 
Scott's minature tranSistorized, "high volt
age-low current DC-DC power supplies· have 
been designed to meet the high voltage require
ments of: geiger tubes, photomultiplier tubes 
photometric instruments, ioni zaUon chambers, 
scintillators, . radiac detectors, infra red 
detectors etc. Special units can be built for 
your specialized requirement's. 

Mass 

Mich Detroit, M.F. Knaus Co., 3U7 W. McNichols Rd., SCOTT INSTR, LABS, Div. H.H. Scott, Inc., 111 Powdermill Rd., 
313-341-8686 Maynard, Mass. 01754, Tel: 617-897-8801; Sis. 

Minn Minneapolis. Electrical Jobbers Eauip .. Inc., U2 Mgr: E,G, Dyett, Jr ...... FSC No. 80468 
Glenwood Ave .. '612-377-7904 * SCREW LAUNCHER screw holding driver - Vaco Prods. Co. 

Miss Jackson, Gregory/Salisbury &. Co., Inc., Box 9767, r> SCRIMTEX reenforced paper - Mosinee Paper Mills Co. 
(60ll EM 2-1671 ~ SCRUGUN screwdriver-Black &. Decker Mfg. Co. . 

NY Scarsdale, M.J. Fein &. Co., Inc., Box 28, 914-472- SCULLY-JONES CO,,5240 Belmont Rd., Downers Grove,III.60515, 
1100 Tel: 312-969-5333; Mgr: S. Kolarich 

Charlotte. R.W. Chapman &. Co .. Box 4430, 704-375 ~E EYELETS eyelets - USM Fastener Co. NC 
4495 . r> SEA-AIR marine radio - Brelonix, Inc. 

Media, Systems Control Assocs .. 10 S. Orange St., SEACOR, INC., 598 Broadway, Norwood,N.J.07648, Tel: 201-768-
215-565-2077 6070, TWX: 710-991-9758; Sis. Mgr: M. Fink 

Pa 

Pittsburgh, Muller Harper&'Assocs.,lnc.,Box 11147, *sEAL-OFF air valves &. cylinders - Taylor-Winfield Corp. 
412-931-6460 ~EAL-PAC transformer - General Electric Co. 

Memphis, Gregory/Salisbury &. Co .. lnc.,Box6166, SEAL-PEEL, INC., 775 Stephenson Hwy., Royal Oak, Mich.48073, 
901-948-0496 Tel: 313-588-1055; Sis. Mgr: F. Evans 

Tenn 

Tex Dallas, R. Kreager Co., 9230 Cliffmere Dr., 214- ~ SEAL-STOP electroplating stopoff-Seal-Peel, Inc. 
348-3521 *SEALCAP glass &. quart piston trimmers - JFD Electronics Co. 

Houston. E. Smith Sales Co .. 7007 Gulf Frwy .. 713- *SEALCOR aluminum rod - All-State Welding Alloys Co., Inc. 
649-5756 SEALECTRIC SWITCH &. RELAY CO., 6025 N.KeYstone,Chicago, 

Va Falls Church, Mark-Lund Assoc., 2828 Mary St., III. 60646, Tel: 312-539-3108; Pres: E.M. Paradise 
703-560-8400 

Wash Seattle, Sperry Co., Box 6868, 206-932-1101 
FOR: Can, Vancouver, B.C., Canadian Dynamics, 8264 St. 

• SCIENTIFIC DA¥l°s~%fb.;/,O~iNs:6fv\~tionBlvd., EI Segundo, ,. .. It, t1in"AII: '1" .. 1_ "'"'1 t!"f" ACO"" TlIIV_ '"'' .,~C' ~"ft'"' I!'I_ 

.. ;;' E~'GP;~s~;·',":.~,~,~,~,:,~~~,~: .. :: .... :.~~.~:.,.~.::~~~.~~::p;: 801' 
Ala Huntsville 50S, 200 W. Court 5q., 205-539-5131 
Ariz Phoenix, horson Co., 2505 E. Thomas Rd., 602-

Cal 

Colo 

Fla 
Ga 
III 

La 
Md 
Mass 
Mich 

Mo 
NJ 
NM 

NY 

Pa 

Tex 

956-5300 
Anaheim; 50S, 1360 S. Anaheim Blvd.,213-865-5293 
Sunnyvale, 50S, 505 W. Olive, 408-736-9193 
Englewood, Thorson Co" 300 E. Hampden Ave.,303-

789nl481 
Orlando, 50S, 1080 Woodcock Rd., 305-841-6371 
Atlanta, 505,2964 Peachtree Rd., N.W., 404-261-532 
Des Plaines, 505,2720 Des Plaines Ave., 312-824-

8147 
Metairie, 50S, 7809 Airline Hwy., 504-721-9172 
RockVille, 50S, 12150 Parklawn Dr., 301-933-5900 
Wellesley, 50S, 20 Walnut St., 617-237-2300 
Southfield, SDS, 17500 W. Eight Mile Rd., 313-353-

7360 
St. Louis, 50S, 4367 Woodson Rd., 314-423-6200 
Hackensack, 50S, 190 Moore St., 201-489-0100 
Albuquerque, Thorson Co., 5921 Lomas PI. Blvd., N, 

E., 505-265-5655 
New 7~~:~b~DS, 1301 Avenue of the Americas, 212-

Rochester, 505,637 Panorama Trail, W., 716-586-
1500 

Ft. Washington, 50S, 1260 Virginia Dr., 215-643-
2130 

Pittsburgh, 50S, Seven Pkwy • .center, 412-921-3640 
Dallas, 50S, 8383 Stemmons Frwy., 214-637-4370 
Houston, 50S, 3411 Richmond Ave., 713-621-0220 

FOR: Can, Ottawa, Ont., Scientific Data Sys., Inc., 864 
Lady Ellen PI., 613-722-8387 

SCIENTIFIC INDS., INC., 15 Park St., Springfield, Mass. 01103, 
Tel: 413-732-6233; Sis. Mgr: A.G. Couch 

• SCIENTIFIC INT'L. MKTG., INC., P. O. Box 181, Springhouse, Pa. 
19477, Tel: 215·646·1713; Sis. Mg!: R. N. Ridgewell .. Pg, 589 

Cal Los Angeles, Mann&. McGruder ,5670WilshireBlvd., 
213-934-1146 ' 

San FranCiSCO, Morse Assocs., 1721 Chestnut St., 
415-567-6871 

Kans Overland Pk., Palatine Engrg. Sis., 7520 West 63rd 

Md 
St., 913-262-5640 

Silver Spring, R. Davies Assocs., 11215 Oak Leaf 
Dr., 301-593-4900 

Mass Newton Centre, Daner-Buchler, Inc., 684 Common-

Mo 
NJ . 

wealth Ave., 617-969-4650 
St. Louis, palatine Engrg. Sis. 
Glen Rock, R.L. Ringer Co., Box 114, 201-444-1434 
Palmyra, Control Equip., Inc., 315 Market St., (215) 

WA 3-1661 
Ohio Dayton, G. Systems Sis., Inc., 329 Grants Trail, 

513-433-2347 
SCIENTIFIC MEAS., INC .. 9701 N. Kenton, Skokie, 1I1.6d076, Tel: 

312-475-1730; Sis. Mgr:R.A. Karlin 
SCIENTIFIC RESEARCH INSTRS. CO., 700 Turner Rd., Richmond, 

Va. 23225, Tel: 703-276-7140; Sis. Mgr:R.W.Brown 
* SCINTI-KIT scintillation probe - Nuclear Equip. Chemical 
*SCINTIBLOC scintillator-photomultiplier - Quartz et Silice 
SCINTILLONICS, IN.c., P ,0. Box 701, Ft. Collins, Colo. 80521, rei: 

303-482-4752; Sis. Mgr: R.N, Shilling 
SCINTREX, INC., Sharpe Instrs. Uiv" John Glenn Dr., Amherst 

Industrial Pk., Buffalo, N.Y., Tel: 716-634-1180; 
Sis. Mgr: A.H.s. Pickburn 

*SCOPAC scope conditioner - Wanlass Instruments 
*SCOPE numerical measuring sys. - Ferranti-Packard Ltd. 
SCOPE, INC., 1860 Michael Faraday Dr., Reston,Va. 22070, Tel: 

703-471-5600, TWX: 710-833-1178; V.p. Mktg. &. 
Contracts: V. Brigida 

* SCOTSMAN vapor degreaser-PhilJips Mfg. Co. 

3092 

• SEALECTRO CORP., 225 Hoyt St., Mamaroneck, N. Y. 10543 
Tel: 914· 69B·5600, TWX: 710·566·1110; Sis. Mg!: M. E. Robic 
........ FSC ND. 98291 ............................................ Pgs. 802, 987·98 

Ariz Phoenix, R.A. Strassner Co., 55 E. Thomas Rd., 

Cal 

Colo 

Fla 

Haw 

III 

La 

6,,2 .. 217-3921 
Los Altos, RA. Strassner, 885 N. San Antonio Rd" 

415-949-7995 
Los Angeles, R.A. Strassner, 3003 Glendale Blvd., 

213-666-4040 
Littleton, Regan &. Assoc., 1449 W. Littleton Blvd., 

303-794-6477 
Ft. Lauderdale, Steele Tech. Sis., 320 Southwest 

75th T err., 305-587-9454 
Winter Pk., Steele Tech. Sis., 2106 Woodcrest Dr., 

305-647-1304 
Honolulu, P. Hanson Co .• , Halekauwi la St., 808-510-

484 
Chicago, R. Diethert Co., 2030 W. Montrose Ave., 

312-561-7627 
Chicago, Scientific Sis. Co" 7132 N. Harlem Ave., 

312-775-7595 
New Orleans, G.V. Peck, 4771 Spain St., 504-282-

1553 
Mass Concord, Sis. Engrg. Co., Baker Ave.,611-369-3943 
Mich Farmington, Carter, McCormic &. Peirce, 23995 

Freeway Pk., 313-477-7700 
Grand Rapids, Elko Sis. Corp., 3119 Midland Or., 

S.E., 616-949-1451 
Grosse Pointe Woods, Elko Sis. Co., 970 N. Oxford 

Rd" 313-884-7893 
Minn Minneapolis, ,Hasse & Assoc., 3825 York Ave., N., 

Mo 

NJ 

NY 

NC 

612-588-0551 
Kansas City, R.W. Farris Co., 1715 BaltimoreAve., 

(816) HA 1-1751 
Maryland Hgts., Box 1428, 314-432-3780 
St. Louis, Scientific Sis" 1760 S. Brent Wood, 314-

968-1133 
Lodi, Engineered Prods .. 28 Essex St., 201-845-

6668 
Mount Vernon, Friedman-Smith Sis., 519 S. Fifth 

Ave., 914-664-4866 
Syracuse, IA: Hotze, 112 DeWitt St., (315) GR 9-

6641 
Gastonia, R. Oiethert Co., 903 E. Second Ave., 704-

865-3771 
• Ohio Cleveland, Carter, McCormic &. Peirce, 3691 Lee 

Rd., 216-921-1360 
Columbus, McFadden Sis. Co .. 150 E. Broad St., 

(614) CA 1-3363 
Dayton, Carter, MeCormic &. Peirce, 3406 N. Main 

St., 513-278-5873 
Okla Tulsa, G.V. Peck Co" Box 15671, 918-585-5853 
Pa Narberth, SA. Jeffries, 105 Forrest Ave., 215-

Tex 

664-8500 
Pittsburgh, Carter, McCormic &. Peirce, 201 Penn 

Center Blvd., 412-824-3769 
Dallas, G.V. Peck, 210 Casa Linda Plaza, 214-328-

3511 
Houston, G.V. Peck, 5757 Bellaire Blvd., 713-664-

1435 
Wash Allied IIgencies, 1818 Westlake, N., (206) AT 4-4082 
Wisc Waukesha, R. Diethert Co., 217WisconsinAve.,414-

547-6575 
FOR: Can, Hamilton, Ont., White Radio, Ltd., 392 Wilson 

St., 416-522-1364 
Can, Montreal, Que., White Radio, Ltd.,3300Caven-

dish Blvd., 514-482-8091 
EALED AIR CORP., 179 Goffle Rd., Hawthorne, N.J. 07506 

*SEALNUT seals-silicon rubber - RFL Industries, Inc. 
SEALOL, INC., Warwick Industrial Pk., PrOVidence, R.I. 02905, 

Tel: 401-781-4700, TWX: 401-944-1475; Sis. Mgr: 
H.F, Greiner ..... FSC No. 77842 

SEALS EASTERN, INC" 7 Peach St., New Shrewsbury, N.J. 07724 
* SEALTITE film storage cabinets-Neumade Prods. Corp. 

• Trade Name-See Mfr. LIsting 

• SEALTRON CORP., Diy; KDf Corp., 188 Reading Rd. at Amity, 
Cincinnati, Ohio 45215, Tel: 513·821·7444, TWX: 810-461· 
2551; Sis. Mg!: K. C. Neal... ..... FSC N~. 97814 ...... Pg. 990, 991 

Ariz PhoeniX. Southwest Enara. Co .. 8341 N. Seventh 51.. 

Cal 
602-944-1521 

Fremont, Special Metals Supply, Inc.,Box 1352,415-
656-5511 

Los Angeles, Elsner RamboCo.,2526HyperionAve., 
213-664-2928 

Conn Branford, W. McCoy Co., 892 Main St., 203-488-

Fla 

III 

2012 
Ormond Beach, Technical Prods. Sis, Co., Box 667; 

904"677-1771 
Chicago, O. Dolin Sis. Co., 3525 W. Peterson Ave .. 

31.2-588-3738 
Kans Overland Pk., Pertzner Assoc., Inc., Box 4362, 913-

Md 
Mass 
Mich 

NJ 
NY 

381-0004 
Lutherville. Daniel. Inc .. Box 124. 301-825-3330 
Clinton, W. McCoy Co .. 306 Water St., 617-365-9254 
Birminghm, Component/Insulation Corp., 810 N. 

Woodward. 313-644-0087 
Riverdale, Adamo Sis., Box 29, 201-839-4463 
Buffalo, Canavan-Scanl.on Assoc .. 564 Ellicott Sa .. 

Bldg., 716-852-1122 
Syracuse, Canavan-ScanJon Assoc., Box 142, East

wood Sta .. 315-463-9161 
Ohio Cleveland, Component/Insulation Corp" 14235 De-

Pa 

Tex 

troit Ave .. 216-521-3570 
Glenside. Daniel &. Co .. 231 S. Easton Rd .. 215-887-

0550 
Pittsburgh, J. Kight Co., Inc .. 4 Longfellow Rd., 

412-781-8304 
Richardson, Technical Prods. Sis. Co., 777 S. Cen

tral Exowv .. 214-231-6506 
Wash Seattle, J.K. Dooley Co .. Inc., 4110 Stone Way, N" 

206-632-1618 
EXP: Conn, Stamford, Dage Corp., 757 Main St., 203-324-

3123 
*SEALVAC fittings &. conoectors - Ultek Div . 
*SEASPACE oceanography apparatus - ESB Inc. 
SEA5iROivl MFG. Cu., ii~C., iOi Sonora Ave., Giendaie, Gaiif. 

91201, Tel: 213-245-9121, TWX: 910-497-2271 ..... 
FSC No, 86928 

SECO ELCTRNS. CORP., 1001 2nd St., 5., Hopkins, Minn. 55343, 
Tel: 612-935-6963; Sis. Mgr: J.W, Bosiger 

SECODE ELCTRNS., 908 Dragon St., Dallas, Tex. 75207 
SECON METALS CORP., 7 Intervale St., White Plains,N.Y. 10606 
* SECOTON architectural coating- Dennis Chemical Co. 
SECURITY ELCTRNS. CO., INC., 5424 North 95th St., Kansas 

City, Kans., Tel: 913-299-9620; Sis. Mgr: D. Smith 
SEDCO SYSTEMS, INC., 130 Schmitt Blvd., ~armingdale, N.Y. 

11735, Tel: 516-694-7440; Sis. Mgr: I. Bardash 
..... FSC No. 24587 

*SEE-SAW image correlation tubes - ITT Electron Tube Oiv, 
SEED EL.cTRNS. CORP., 9 Cypress Or., Burlington, Mass.01803, 

Tel: 617-272-5171; Sis. Mgr: S. Feldman 
*SEEL BOLTS hardware - Multi-Flex Seals, Inc. 
*SEEL LOCK WASHERS hardware - Multi-Flex Seals, Inc. 
*SEEL NUTS hardware - Multi-Flex Seals, Inc. 
*SEEL RIVETS hardware - Multi-Flex Seals, Inc. 
*SEELSKREWS hardware - Multi-Flex Seals, Inc. 
*SEEZAK aluminum chassis - Aracon Electronics, Inc. 
• SEG ELCTRNS. CORP., 2589 Pitkin Ave., Brooklyn, N. Y. 11208, 

Tel: 212 • 277·3770; Sis. Mgr: J. B. Lightstone ........ FSC No. 15858 
.................................................................... , ............... Pgs. 1308, 1309 

Ariz Phoenix, Southwest Engrg., 8341 North 7th St .. 602 

Cal 

Fla 
III 

944-1521 
Arcadia, Marland Enterprises, Box 101, 213-681-

9440 
Los Altos, H. Stout Assocs., 200 Third St., 415-

948-3265 
Casselberry, Fact-Tronics, Box 745, 305-838-5607 
Chicago, Audio Sound Sis., 2535 N. Ashland Ave., 

312-528-8422 
Ind Ft. Wayne, D. Flanagan,2512 East Dr .,219-484-5751 
Mass Waltham, Russell Eng. Sis., 181 West St., 617-899-

Mo 

NJ 

NY 

Ohio 
Tex 
Va 

6618 
St. LouiS, PEM Sis. Co .. 9537 Lackland Rd., (314) 

HA 7-7200 
Cherry Hill, Bittech Eng. Co., Box 795, 215-265-

7890 
New York, E. Glass Assocs., 250 West 57th St., 212-

586-8440 
Rochester, Reed Elctrn., Inc., 2815 Monroe Ave., 

(716) GR 3-2767 
Vestal, Reed Elctrns., Inc., Box 187, 607-262-0275 
Dayton, EMA, Inc., Box 191, 513-433-2800 
Houston, Unidyne, 5700 Savoy La., 713-782-0218 
Annandale, J. Hopkins Assocs., 4520 Starr Jordon 

Dr" 703-280-2086 
SEGAL, EDWARD, INC" 132 Lafayette St., New York, N.Y .10013, 

Tel: 212-966-3935; Sis. Mgr: R.V. Garretson ..... 
F5C No. 05107 

*SEISCORD geophysical cable - Mark Prods., Inc. 
*SEISMIPHONE transducer, ground vibration - Walter Nold Co. 
*SEISMITRON apparatus, rockfall detection - Walter Nold Co. 
SEL-REX CORP., 75 River Rd., Nutley, N.J. 07110, Tel: 201-

667-5200; Sis. Mgr: 5.S.Wilson 
SELAS CORP. OF AMERICA, Box 200, Dresher, Pa.19025, Tel: 

(215) MI 6-6600; Gen'l. Sis. Mgr: R. LeMay 
*SELECT -A.SPEDE dc ad;' spd. drives - Allis Louis Co. 
*SELECTADATA selective tape reader - Friden, Inc. * SELECTEST SUPER 50 multi~ter-.connolly &. Co., Inc. 
*SELECTO BRUSH grove selecting with brush - Duotone Co. 
*SELECTRIC input/output typewriter - IBM Corp. 
*SELE.cTROCHROMER chrome plating console - Selectronics Ltd. 
*SELECTRODIZOR anodizing console - Selectronics Ltd. 
*SELECTROL float operated control - Autocon Industries, Inc. 
SELECTRONS, LTD., 116 East 16th St., NewYork,N.Y., Tel: (212) 

CA 8-6800; Sls.Mgr: M. Rubinstein; FSC No. 13929 

eem{l969 



• •• IDcludlnl Fedelll Supply Cad .. (FSC) l1li111 available SEL· SHA 

*SELECTROTORCH soldering & welding torch - Selectronics Ltd. · Forest Hills, Semtech Corp., 116-55 Queens Blvd .. 
, Albuquerque, A.L.s. Elctrns., 209 San Pablo, S.E., 

*SELEMBRAKE electric brake - American Rectifier Corp. 212-263-3115 505-268-9600 
"SELF"EXTRUDING EX fasteners - IllinoiS Tool Works, Inc. · Snyder, Bowser & Sapecky,4541 Main St., 716-839- NY Great Neck, Eastern Instrumentation, 300 Northern 
SELF-ORGANIZING SYSTEMS, INC., 3121 Benton, Garland, Tex. 4170 

" 
Blvd .. 516-466-9505 

15040, Tel: (214) BR 6-9481; Sis. Mgr: D.O. Lawhon NC Charlotte, A~. Over, 3123 Country Bridge Rd., 104- Syracuse, Tesco Assocs., 2002 Teall Ave.,315-463-
- - - - - - - -Advertlsement- - - - - - - - 366-8601 4566 
S.O.S. manufactures 'tHEMTRoN" (trade- Ohio CinCinnati, H. Peters, 4865 Duck Creek Rd., 513- Ohio Dayton, T echnitron, Inc.,' 1250 W. Uorothy La. 
mark) reed relays which offer proven reliabi- 381-1625 Pa Philadelphia, Eastern Instrumentation, 613 Chelten-
ity, smaller size, and maximum versatility. · Cleveland, Scott Elctrns., 1836 Euclid Ave .. (216) ham Ave., (215) WA 1-6269 
Over 80 stocked items mean a better selection TO 1-2626 " N. Olmsted, Technitron, hic., 23203 Lorain Rd., 216-
and faster delivery. The smallest 'tHEMTRON' Utah Salt Lake City, Arrowhead Sales Corp., 1966 West 734-0960 
reed relay series occupies less P J:.. space 6255,5.,801-481-3444 Pa Philadelphia, Eastern Instrumentation, 613 Cheken-
than a dual in-line.I.C. package, canbedriven Wash Bellevue, Western Tech. Sls.,Box 902,206-454-3906 . ham Ave., (215) WA 1-6269 
by an I J:.., and has SPST -NO contacts rated FOR: Can, Ottawa, Ont Whittaker Elctrns.,Ltd.,42Howden Pittsburgh, Technitron, Inc., 114 Spring Grove Rd • 
at 4VA. Write or call S.O.s. for a brochure Ave., 613-224-1221 Tex Dallas, J,A, Green & Co., 1118 EnVOY Ct., (214) ME 
that describes all the 'tHEMT RON"reed relays. Can. Roxboro, Que., Whittaker. Elctrns., Ltd., Box 1-1450 
...................... _ ..... _- .. ------- 216.514-683-3621 " Houston, J,A. Green & Co.; 3400 Montrose, Rm.llO, 

SELL-TRONIC PRODS. CO., INC., 138 31St Rd., Flushing, N.Y. Can, W. Vancouver, B.C .. Whittaker Elctrns., Ltd., 113-526-2959 ' 
11354, Tel: 212-886-4163 1144 Millstream Rd., 604-926-3411 Va Richmond, Eastern Instrumentation, Inc., Ross Bldg., 

• SEMBO diSilenser cathodes - Semicon Assocs., Inc. . Can. Weston. Ont., Whittaker Elctrns., Ltd., 1885 Ste. 601, 103-644-6622 
SEMI ALLOYS, INC., 20 N. MacQuesten Pkwy., MI. Vernon, N.Y. Wilson Ave .. 416-241-7454 • SERVO DEVELOPMENT CORP., 2 Willis Ct., Hicksville, N. Y. 

10550, TWX: 710-562-0128; Sis. Mgr: E.J. Pian "SEN-TEK infrared detectors - Euclid Electric & Mfg. 11802, Til: 516·681-4343, TWX: 510-221·1844; SIs. Mar: 
"SEMI-CONDUCTOR MOUNTING· KEPS fasteners - Illinois Tool SENCORE, INC., 426 S. Westgate Dr., Addison, III. 60101, Tel: A. Douatll"."."FSC No. 13068 .............. " .. " ................ " .. 1'1. 2672 
SEMICOA, 940 S. Alax Ave., City of Industry, Calif. 91744, Tel: 312-543-1140; Sis. Myr: D. Multerer Cal Los Angeles, Dyna Sis. Co" Box 6151, (213) AN 8-

213-965-2496; Sis. Mgr: M. Kalatsky * SENS-PAK solid-state controlling device- Gems Co •• Inc. 1175 
SEMICON ASSOC., INC., P.O. Box 832, LeXington, Ky. 40501, * SENSIMATIC accounting machine-Burroughs Corp. Colo Denver, p,P. Robbins & Assacs., 1621 Orchard Dr., 

Tel: 606-255-2446; Sis. Mgr: M. Miller; FSC 12520 *SENSIPAK plug-in logic modules - Struthers-Dunn, Inc. (03) HA 9-2835 
SEMICON. INC., 10 North Ave., Burlington, Mass. 01803, Tel: * SENSIPHONES headphones-Superex Elctrns. Corp. Fla Orlando, Duay Enterprises, 1515 Ensenada Dr •• 

611-212-9015. TWX: 710-326-1919; Sis. Mgr: W.L. "SENSITAK dry reed hybrid modules - Struthers-Dunn Inc. (305) CR 1-3296 
Kelley _. FSC No. 11961 • SENSITIVE RESEARCH INSTRUMENTATION - S .. Sinpi Co., III Chicago, Ryan & Assocs., 71-32 N. Harlem Ave., 

- - - - - - -Advertisement- - - - - - - Instrumentation DIY. 
Ind 

312-715-5111 
New products -- 1, 3, 5 & 10 watt zeners -- "SENSITRON reSistors - Delta Semiconductors Indianapolis, Garland ''Red'' Graham Assocs., 5462 
1, 2, 4 & 6 amp in-line bridges -- 1,2,3 & * SENSOMATIC presses-Weldotron Corp. East 40th St., 311-547-3259 
5 amp aXial lead rectifiers -- diodes for SENSOR CORP" 91 Indian Field Rd., Greenwich, Conn. 06830, Kans Mission, T echOical Mktg. Assocs., 5821 Outlook, 
voltage multipliers. Tel: 203-661-5600; Sis. Myr: G. Mardwinkin (913) TE 1-2888 - - ................ ------------- SENSOR PRECISION INDS., INC., 29 Janes Ave., Medfield, Mass. Minn Hopkins, Beta Engrg. Co., 128 Jackson Ave., N., 

SEMICONDUCTOR CIRCUITS, INC., 163 Merrimac St., Woburn, 02052, Tel: 617-237-0604 612-938-2551 
Mass. 01801, Tel: 611-935-5200; Sis. Mgr: A.R. • SENSOR TECHNOLOGY, INC., 7118 Gerald An., Van NUJI, CIlif. Ma St. Louis, Technical Mktg. Assoc., .2050 Woodson 
Shallow 91408, Til: 213·781·2154; Sis. Mil: F. Helm .................. 1774 Rd., (314) HA 1-3600 

SEMICONDUCTOR DEVICESIJ INC., 1353 E. Edinger St., Santa Cal Escondido, B. Randle, Box 2065, Rte. 2, 714-145.- NJ Collingswood, K. Randall Co., 250 HaddonAve.,6O'I-
Ana, Calif. 921 5, Tel: 714-541-9401; Sis. Mgr: 8108 854-3323 
R. Burchart ..... FSC NP. 12102 Fla St. Petersburg, Orbe, Inc., 4110 Central Ave., 813- . Hackettstown, EAC Assocs., Box 413, 201-852-5987 

• SEMIKRON INTERNATIONAL, INC., P.O. Box 323, Scarsdale, 894-0687 NM Alamogordo, p.p. Robbins & Assocs., 2201 10th St., 
N. Y. 10583, Tel: 914 • 725-2529; SIs.. Mil' R. Waltal .... PJ. 2587 III Park Ridge, L. Phinney, 1504 N. Hoffman, 312-825- 505-437-2910 

Cal Los Angeles, Kittleson Co •• 416 N. La Brea Ave., 5296 NY Great Neck, EAC Assocs., 55 Northern Blvd" 516-
213-933-7371 Mass Lexington, J,E. Boeing, Box 5, 611-862-2500 466-9798 · Mt. View, Kittleson Co., 2680 Bayshore Frontage " Worcester, W. Porter Sis., Box 591, 611-157-1263 . Ohio Dayto~§oC & 0 Assocs., 41 W. Whipp Rd., 513-434-
Rd •• 415-326-1410 Mich Southfield, G & H Sls.,24001Southfield Rd.,313-3S8-

III Chicago, Ropek-Cahill, Inc., 5439 W. Division St., 1910 Tex Dallas, Thorson Co., 7100 Carpenter Frwy., (214) 
312-281-1292 NJ Metuchen, Bonn Assoc., Box178, 201-549-9573 ME 1-5440 

NJ Ridgewood, Ballou, Inc., Box 306, 201-444-6990 NY DeWitt, Bowser & Sapecky Assoc., 4311 E. Genesse Wash Seattle, Thorson Co., 1767 15th Ave., S., (206) EA 
Ohio Cleveland, Martin-Rettger, Inc., 11955 Shaker Blvd., St ... 315-446-5920 5-5000 

216-791-8787 · ljreat NeCk, t-recsuman tsrlck ASSOC., one W. I err. *SERVO/DRAULICS servo control systems - Knapton Assoc. 
Tex Houston, Brance-Krachy, Box 1724, 113-225-6661 Rd" 516-467-1142 • SERVO-PAX min. servo modules - Gap Instr. Corp. 

SEMIMETALS, INC., 112 Spruce St., Westbury, N.Y. 11590, Tel: Ohio Cincinnati, G & H Sis., 7215 Market PI., 513-761- SERVOSPEED electronic motor controls - Electro-Devices, Inc. 
516-333-8400, TWX: 510-222-8810; Sis. Mar: M. 6185 • SERVO·TEK PRODUCTS COMPANY, 1086 Goffle Rd., Hawthorne, 
Leavitt Wash Seattle, Fleehart & Sullivan, 3826Woodland Pk.Ave., N.l. 07506, Tel: 201·427-3100; SIS. Mar: J. L. Ouffy ........ fSC No. 

* SE·MIFLEX A cryogenic transfer line - Vacuum Barrier Corp. 206-633-4969 83555 .......................................................................................... 1763 
SEMIMETALS, INC., Western Div.,405 National Ave., MI. View, "SENSORY wrench - Dresser Industries, Inc. Cal Van Nuys, Servo-Tek of Calif.,6741 Sepulveda Blvd., 

CaUf. 94040, Tel:415-968-9359, TWX:910-379-6974; SENSORY, INC., 1 Kennedy Rd., Morris Plains, N.J. 07950, Tel: (213) ST 6-0690 
Sis. Mgr: M. Leavitt 201-538-7661; Sis. Mgr: R. Petrak ian Fla Clearwater, Servo-Tek Procis. Co., 1855 Gulf-to-Bay 

*SEMITRANS vokage suppressor - Semikron International SENSORY SYS., INC .. P.O. Box 2071, Costa Mesa., Calif. 92626 Sale~~v~rt~~~;~.l~o., 19 FI int St., (617) PI 4-~MIT RON semiconductors - Semitronics Corp. • SENSOTEC pressure transducers - Scientific Advances, Inc. Mass 
5 MITRO NICS CORP., 265 Canal St., New York, N.Y. 10013, Tel: "SENTINEL disc pack - General Electric Co. Inf. Devices Dept. 

SERVO METER C6~~82 Industrial; E., Clifton, N.J. 01012, Tel: (212) CA 6-5400 *SENTINEL generator -lsotopes.A Teledyne Co. 
* SEMI TUNG tungsten powder - Semicon Assocs •• Inc. * SENTINEL portable alarm-Johnson-Williams Prods. 201-713-0414; Sis. Mgr: J.L. Diegnan 
"SEMS memory SYS. - Electronic Memories. Inc. "SENTRILINE filters-couplers, rf - .Bird Electronic Corp •. SERVONIC DIV., Gulton Inds., Inc., 1644 Whittier Ave., Costa 
"SEMSTAK memory stacks - Electronic Memories, Inc. SENTRON, INC .. P.O. Box 70, Danbury, Conn., Tel: 203-744-6311 Mesa, Calif. 92626, Tel: 714-642-2400, TWX: 714-
• SEMTECH CORP., 652 Mitchell Rd., Newbury Palk, Calif. 91320 * SENTRONIC load cells - Thwing-Albert Instr. Co. 642-1346; Sis. Mgr: J. Prebicin ..... FSC No.95564 

~~~J~~ ':!~~.:e ~~ .. ~~~.:~.:.~~.~~.~~.~ .. ~.~~.~:.~ K~5; • SENTRY-LITE lighting equip. emergency - Hobby & Brown SERVOTRONICS, INC.,l901 Union Rd., Buffalo, N.Y. 14225, Tel: 
SEQUENTIAL INFORMATION SYSTEMS, INC., 66 Saw Mill River 716-633-5990, TWX: 110-523-1855; Sis. Mgr: F.J. 

Ala HuntMi~~~2~:p .• lnc., 3322 S. ~emorial Pkwy., 205- Rd" Elmsford, N.Y .10523, Tel: 914-592-8810, TWX: Illig ._ FSC No. 12119 
110-567-1209; Sis. Mar: K.B. Kannard; FSC 16858 SERVWELL PRODS. CO., 16309 Friend Ave., Cleveland, Ohio 

Ariz Phoenix, Dubblar Assoc .. 3030 North 7th St •• 602- "SERiES 900 rf signal generators - LogiMetrics Div. Slant/Fin 44137, Tel: 216-663-9024; Sis. Mar: S.J. Winters 
277-9139 • SERIES-DELAY 2-terminal delay ~ Neill Engrg. Co. ..... FSC No. 86949 

Cal Chatsworth. PDQ Elctrns., 9559 Irondale St •• 213- -lSERVA-BENCH vibration isolati.1g work table - Barry Co,lIrols SETCHELL-CARLSON, INC., New Brighton, St. Paul, Minn. 55112, 
882-0550 . *SERVA-LEVL vibration control system - Barry Controls Tel: 612-633-3131; Sis. Mgr: H.B. Christian, Jr. · Mt. View, PDQ Elctrns., 2680 Bayshore Frontage *SERVICE-MESSENGER dead-end antenna fitting - Preformed SETON NAME PLATE CORP., 592 Boulevard, New Haven, Conn. 
Rd., 415-964-2100 Line Products Co. 06519, Tel: 203-172-2520, TWX: 203-112-0101; Sis. · Palo Alto. Semtech Corp •• 941 E. Charleston. 415- Mgr: G. Goodhart 
328-8025 • SERVO CORP. OF AMERICA, 111 New Soulb Rd., Hicksville, N. Y. • SETONCALS foil name plates - Seton Name Plate Corp. · San Diego, AD Elctrns., 1969 Engineer Rd •• 1l4-218- 11802, Tel: 516·938-9700, TWX: 510-221·1872; SII. Mar. *120 - data display SYS. - Sanders ASSOCiates, Inc. 
9260 R. J. Shlloff ........................................................................ 1'1. 1708 SEVEN ASSOCS., INC., S68 San Xavier Ave., Sunnyvale, Calif. 

n San Jose, Weatherbie Elctrns •• lnc., 1280 North 4th Cal Inglewood, L & M Engrg., 9911 Inglewood AVe.,213- 94086, Tel: 408-736-9488; Sis. Mgr: R. Hendricsen 
St •• 408-297-9550 618-5409 * SEVEN-O chem~callY inert wrappings - Mosinee Paper Mills 

Conn Suffield, Westwood Assoc •• 1584 North St., 203-668- " Santa Clara, L & M Engrg., 2620 The Alameda, 408- SEVER-HALL, I Cot 463 Brewster Ave., Redwood City, Calif. 
5333 243-6661 94063, Tel: 415-369-8234; Sis. Mgr: P.J. Severino 

Fla Melbourne, Hanson Assoc., Inc., Box 26,305-727- Colo Boulder, A.L.s. Elctrns., 1932 14th St., 303-447- SEVERNA DIV., Bunker-Ramo Corp., 45 Glenwood PI., E. Orange, 
7474 2436 N.J. 01011, Tel: 201-616-2288; Sis. Mgr:W.M. Young 

Ga Atlanta, ReP., Inc., 1483 Monroe Dr" N~ .. 404- DC Washington, Eastern Instrumentation, Inc., 2600 Vir- SEXTON CAN CO., INC" 31 Cross St., Everett, Mass. 02149, 
876-1591 ginia Ave., 202-333-8880 Tel: 617-381-2500, TWX: 110-348-0474; Sis. Mar: 

III Chicago, Carlson Elctrn. Sis •• 7448 N. Harlem Ave., Fla Clearwater, Brennan Assocs., lnc., Box 5006, 813- CA. Whitman 
312-774-0277 446-5006 *SIIAKEPROOF fasteners - Waldom Electronics Inc. · La Grange. Semtech Corp., 140 N. La Grange Rd., III Chicago, Berndt Assocs., Inc., 6414 W .i:lelmont Ave., SHAKEPROOF DIV .. Illinois Tool Works, Inc., St. Charles Rd., . 
312-352-3221 312-283-0713 Elgin, 111.60120, Tel: 312-141-7900, TWX:910-251-

Ind Indianapolis, Scolt Elctrns" 1327 N. Pennsylvania Kans Olathe, Technical Reps., Inc., 809 Sheridan Cir., 3364; Sis. Mgr: R.W. Stoecklein ...... FSC 18189 
Ave" (317) ME 5-8951 913-182-3115 

Ky Louisville. Scott Elctrns.,366 Francis Bldg.,(5021 JU " Wichita, Technical Reps., Inc.,6814 Farmview La., • SHALLCO,INC., Hilhwa, 301, S., Smithfield, N. C. 27577, Tel: 
3-3220 316-682-4140 919·934-3135; Pre .. I. S. ShaliclOss ........ fSC No. 28057 ........ 

Md Baltimore. Stemler Assocs., 6701 Whitestone Rd" Md Baltimore, Eastern Instrumentation, Inc., 1002 Ing- ...................................................................................... PJa. 572, 1709 
301-944-8262 leside Ave., (3011 RI 4-3615 Cal EI Segundo, Westec Elctrns., 504 Main St.,213-322-

Mass Waltham, Westwood Assocs., 181 West St., 617- Mass Needham, Addelco Corp., 56 Pickering St., 617- 1561 
891-7810 444-4154 Colo Englewood, Vinson Assocs., 3600 S. Lincoln, 303-

Mich Farmington, A.K. Davis. 22725 Orchard Lake Rd., Mich DetrOit, Technitron, Inc., 13651 Grand River Ave. 189-2203 
313-414-8300 Ma Florissant, Technical Reps., Inc., 525 St. FranCOiS, Kans Shawnee MiSSion, Thomas & Modrlcin,545O Buena 

Minn Minneapolis, S. Clothier Co., 1400 Lyndale Ave., SOl 314-838-9100 Vi sta Dr •• 913-432-2131 
612-869-3231 NJ Red Bank, Eastern Instrumentation, Inc., 201-842- Mass Brockton, Forsbeni Sales, 125 Perkins Ave., 617-

NJ Hillsdale. M. Klein Assoc., Box 92. 201-664-8711 4242 522-6300 
NY DeWitt, Bowser & Sapecky, 4317 E. Genessee St., NM Alamagordo, A.L.s. Elctrns., Box 1498, 505-431- Mlnn MinneapoliS, Technical Assocs., Inc •• 6121 Excelsior 

(315) GI 6-5920 6708 Blvd., 612-929-6721 . 

SEE PAGE 35210 GET YOUR COPY OF THE RADlo-mCTROlI1C MASTER 3093 



SHA- SIG .. ., MANUFACTURERS' SALES OFFICES • TRADE NAMES ••• 

NY 

NC 

Baldwin, . B.B. Tayldr Corp., Zi70 Grand Ave., 
516-223-8000 

Smithfield, Byrd.& aarDour Sales, 619-A S. Third 
St., 919-934"8136 

Ohio Cincinnati, A.C. Wahl & Assocs., Box 15220,513-

Pa 
821-3270 

Fairvie'!i Vilfage, Danco.' CorP., Germantown' Pike 
& QuarryHall Rd., 1l5~275-2600 

• SHALLCROSS, E. Preston SI., Selma, N. C. 27576, Tel: 919 
965-2341, TWX: 510-920-0740; Sis. Mg~ J. B. Swertfeger ...... . 
FSC No. 54294 ....... , ........... , .... Pgs. 1482, 1483, 2426, 2427 

Cal Hawthorne, Westec Elctrns., Inc., 14125 Inglewood 

Conn 
Fla 

III 

Kans 

Md 

Mass 

Ave., 213-772-4479 
Los Altos, Weste, Elctr.ns., Inc., 110 First St.,415-

327-5850 
N. Haven,. Forsberg Sls.,22 Broadway,.203-239-5111 
OViedo, Conley-May Assocs., Inc., Box 668,305-365-

3284 . 
Chicago, Berndt Assocs., loc.,6414 W. BelmontAve., 

312-283-0713 
Leawood, H.C. Heyde Co., 9221 Wenonga Rd., 913-

649c8628 
Bethesda, Warren MOUR! Co;, 7135 Old Georgetown 

Rd., 301-657-9312 
Broc~1~~' Forsberg 51.?, 646 Summer St., 617-522-

Minn Minneapolis, Technical Assocs.,lnc.,6121 Excelsior 

NY 

NC 

Blvd., 612-929-6721 
GreaJ8~i;20 ERA, Inc., 330 Great Neck Rd., 516-

Rochester, F. Young Assocs./'S55 Winton Rd., N., 
716-48H555 

Smithfield, Byrd & Barbour Sis., Inc., Box 30, 919-
934-8136 , 

Ohio CinCinnati, A.C. Wahl & Assocs., Box 15220,513-

Tex 
821-3270 

Dallas, Dunbar Assocs., Inc., Box 30511, 214-239-
7151 

Wash Seattle, ,Westec Elctrns., Inc' l Box 66521, Burien 
Branch,206-243-7070 

EXP: vvisc, iViiiwaukee, I,;HJl,;A,4201, North 27th St" 414-
442-7800 

FOR: Can, Rexdale,Ont.,Aero Sls.Engrg.Co., Four Racine 
Rd., 416-249-9139 

SHAMBAN, W.S. & CO., 11543 W. Olympic Blvd., Los Angeles, 
Calif. 90064, Tel: 805-498-4521, TWX: 910-336-
1261 ..... FSC No. 97820 

SHANDA LABS., INC., Div. G. Callahan & Co., Inc., Box 24, 
Closter, N.J. 07624, Tel: 201-768-1209; Pres: M 
Sanzari 

SHANNON LUMINOUS MATERIALS CO., 7356 Santa Monica Blvd., 
Hollywood, Calif., Tel: 213-876-2660; P.A: I. Bear 

*SHARPE headphones - Scintrex Inc. 
SHARPE INSTRS., Div. Scintrex, Inc;,Creekside Blvd., Amherst 

Industrial Pk., Buffalo, N.Y .• 14150, Tel: 716-634-
8333; Vice Pres:.K.L. Malick 

* SHARPSHOOTER conical antenna- Trio Mfg. Co. 
*SHEARITE hand tools - Amp Inc, 
• SHELLY ASSOC., INC., 111 Eucalyptus Dr., EI Segundo, Calif. 

90245, Tel: 213 -322·2374, TWX: 910-348-6683; Sis. Mgr: 
K. J. Luskin ........ FSC No. 00303 .......................... Pgs. 1202, 1203 

Ariz Scottsdale, EI-Kap Sis., 7155 E. Thomas Rd., 602-

Cal 
946-2457 

Burlingame, Com par-San FranCiSCO, 1817 Sa}! Shore 
Hwy., 415-347-8244 

Del Mar, McKim Enterprises, 1812 Sante Fe, 714-
755-1757 

EISegundo, Shelly Assocs., III Eucalyptus Dr .,213-
322-2374 

Colo Denver, Gossard & Assocs., 12159 W. Dakota Dr., 
303-985"0602 

Conn Farmington, R. Perron & Co~{ 10 Briarwood Rd., 

Fla 

Ga 

III 

Md 

203-673-4825 
Trumbull; R. Perron & Co., 36 Louis St., 203-268-

9631 
Melbourne, Tech-Rep Assocs., Box 2095,305-723-

9140 
St. Petersburg, Tech-Rep Assocs., Box 8218, 813-

391-0008 
Atlanta, Ridge Instr., 3094 McCully Dr., N.E .. 404-

939-1554 ' 
Jonesboro, T ech-RepAssocs., Box 955,404-753-0111 
Westchester, Edemco, Inc., 9870 Derby La., 312-

569-2340 
Kensington, T. Projector, 3304 Edgewood Rd., 301-

933-0833 
Mass Norwood, R. Perron & Co., 159 Morse St., 617-762-

8114 
Mich Berkley, R.A. Hartwick Assocs., Box 1204,313-549-

1160 
Minn Minneapolis, G.E. Arneson & Co., 4900 Viking Dr., 

Mo 

NH 
NJ 

612-920-2086 
N. Kansas City, Edemeo, Inc., 1520 Taney St., 816-

421-8400 
St. Louis, Edemco, Inc., 2605 S. Hanley Rd., 314-

647-5505 
Dover, R. Perron & Co., 1 Elm St., 603-142-2321 
Harrington Pk., Metro Tech. Sis., 39 BluefieldAve., 

----..... ~----------------I Pa 

Tex 

Wayne, Em len~Peterson .Co., 34WestAve.,215-687-
3535 

Ft. Worth, DynaCReps, Bo>< 5154, 817-246-4621 
Houston, Dyna~Reps, 6400 Southwest Frwy., 113-

782-0311 
Wash sellevue, FarwestAgencies, Box 805, 206-747.-1515 
FOR: Can, Downsview, Ont.,KaytronicsEngrg.,1001 Finch 

Ave., W., 416-~-5511 
Can, Montreal, Que", Kaytronics £ogr9.,5800 Monk

land Ave., 514-487-3434 
SHEPARD DIV., Vogue Instr. Corp., 480 Morris Ave., Summit, 

N.J. 07901, Tel: 201-273-5255, TWX: 710-984-7989; 
Sis. Mgr:L. Tischler 

• SHEROLD CRYSTAL PRODS. GROUP, Tyeo Labs., Inc., 1510 
McGee TrfWy., Kansas City, Mo. 64108, Tel: 816 - 842-9792, 
TWX: 910-771·2181; Pres: H. W.Buckman .................... Pg. 1131 

Ariz Phoenix, Sherold Filters, 3102 North 29th Ave., 

Cal 

Fla 

III 

Ind 

602-253-5145 
Diampnd Bar, K' Son, 22739 Happy Hollow, 714-595-

8600 
Palo Alto, Nor Cal Assoc., 999 Commercial,415-328-

6616 
Winter Park, Manufacturer's Reps., Box 12, 305-

671-7100 
Chicago; D. Dolin Sis., 3525 W. Peterson Ave., 312-

588-3738 
Fto' Wayne, Whitesell Assoc., 272 Central Bldg.,219-

743-4411 
Indianapolis, Whitesell Assoc., 6691 Washington St., 

317-359-5374 
Mass Lexingtoh, Circuit Sis., One Militia Dr., 617-861-

0567 
Mich Southfield, Whitesell Assoc., 25100 Evergreen Rd., 

313-358-2020 
Minn MinneapoliS, S. Clothier Co., 7400 Lyndall Ave., ~., 

NJ 
612-869-3231 

Cherry Hill, Barrett Assoc., 140 Barclay Ct.,.609-
429-1551 

NY Vallev Cottane. LRC A"oc,. Box 114. 'P_?QS!_RO~' 
Ohio Dayton, Whitesell Ass~c., 4133 S. Dixie Ave:, si:i-
Pa 

298-9546 
Pittsburgh, Whitesell Assoc., 201 Penn Center Blvd., 

412-242-0100 
SHERWOOD ELCTRN. LABS., INC., 4300 N. California Ave., 

Chicago, III. 60618, Tel: (312) IR 8-7300; Sis. Mgr: 
A.B. Fields 

SHIBADEN CORP. OF AMERICA, 58-25 Brooklyn-Queens EXjlwy., 
Woodside, N.Y. 11377, Tel:212-898-1261, TWX: 710-
582-2495; Sis. Mgr: A. Autote ..... FSC No. 30940 

* SHIELD arc welder - Lincoln Elec. Co. 
*SHIELD-KON grounding sheath connectors - Thomas & Betts Co. 
*SHIELDED JAX phone jacks - Switchcraft Inc. 
* SHIELDFLEX shielding materials - Magnetic Metals Co. 
SHIELDING CORP., 345 New Albany Rd., Morrestown, N.J.08057, 

Tel: 609-235-7800, TWX: 710-897-0661; Sis. Mgr:J. 
J. McDevitt 

* SHIELDING MICRODAINT resistive paints- Micro-Circuits 
* SHIELDMU shielding materials -'Magnetic Metals Co. 
SHIGOTO INDS.,INC .. 350 Fifth Ave., New York, N.Y. 10001, Tel: 

212-695-0200; Sis. Mgr: M.N. Rubin 
SHIPLEY CO., INC .. 2300 Washington St., Newton, Mass. 02162, 

Tel: 617-969-5500; Sis. Mgr: C.L. Newton 
SHO RATE flowmeter - Brooks Instrument Div. * SHOPCRAFT elec. power tools- Portable Elect. Tools Div. 
* SHOPMATE elec.power tools-Portable Elect. Tools Di.: 
• SHOWA MUSEN KOGYO CO., LTD., 5-5, 6·chome, Togoshi, 

Shinagawa-ku, Tokyo 141 Japan, Tel: 783--1171 .......... Pg. 2776 
*SHOWCASE -PUSHBUTTON switches - Switchcraft Inc. 
* SHRINK-FIT tubing- Dielectric Materials Co. 
* SHRINK-TlTE tubing - Dielectric Materials Co. 
SHUR-LOK CORP., 1300 E. Normandy PI.,Santa Ana, Calif. 92711, 

Tel: 714-547-8891, TWX: 910-595-1544; Sis •. Mgr: 
F.W. Rohe ...... FSC No. 97393 

*SHUR-TAB fasteners - Shur-Lok Corporation 
*SHUR-TORQ fasteners - Shur-Lok Corporation 
SHURE BROTHERS, INC.,222 Hartrey Ave., Evanston, 111.60204; 

Tel: 312-328-9000, TWX: 910-231-0048; Sis. Mgr: 
C.L. McCabe ..... FSC No. 54715 

SHU RITE METERS, 428 Chapel St., New Haven, Conn.06508, Tel: 
203-787-5824; Sis. Mgr: E. Ericson 

*SI FE MAG steel tape - Thomas & Skinner, Inc. 
SIBLEY CO., Haddam, Conn. 06438, Tel: 203-345-4523; Sis. Mgr: 

H.R. Roffmann, Jr. 
* SIDE-CAP air filter - Cambridge Filter Corp. 
* SIDE-CARB air filter-Cambridge Filter Corp. 
* SIDE-FLO air filter - Cambridge Filter Corp. 
* SIDELOCK air filter- Cambridge Filter Corp. 
SIEMENS AMERICA, INC., 350 Fifth Ave., New York,N.Y. 10001, 

Tel: 212-564-7674; Sls~ Mgr: D. Kobes 
SIEMENS AMERICA, INC., Measuring Instrs. Div.,350 Fifth Ave., 

New York, N.Y. 10001, Tel: (21V. LO 4-7674; Div. 
Mgr: Dr. Tuchscheerer 

SIEMENS AMERICA, INC., Power Equip. Div., 350 Fifth Ave., 
New York, N.Y. 10001; Sis. Mgr: H. Stadlbauer . 

SIEMENS AMERICA, INC., Telecommunications Div., 350 Fifth 
Ave., New York, N.Y. 10001, Tel: (212) LO 4"7674; 
Sis. Mgr: D. Seidel 

201-768-8495 ! SIERRA ELEC., Div. Sola Basic Inds., 15100 S. Figueroa St., 
Gardena, Calif. 90247, Tel: 213-321-1000 ..... FSC 
No. 11419 

NY Fayetteville, R.P. Kennedy Co., Box 54,315-637-
9531 

Hyde Park, R.P. Kennedy CO'I Greentree Dr., N., 
914-471-4430 

Massapequa Pk., Metro Tech. Sls.,103 Pinewood La., 
506" 798-1066 

Rochester, R.P. Kennedy Co., Box 8417, 716-271-
6322 

Ohio Dayton, Berberich & Assocs., 4130 Linden Ave., 513-
252-9981 . 

Fairview Pk., Compar-Ohio,Box4791,216-333-4120 

----------------------------1 

• SIERRA ELCTRN. OPERATION, 3885 Bohannon Dr., Menlo Pk., 
Calif. 94025, Tel: 415- 322·7222, TWX: 910·373-1282 .......... .. 
................................................................................ Pgs. 1692, 1693 

(Refer to Philco Ford Corp. for sales office information) 
SIFCO METACHEMICAL, Div. Steel Improvement & Forge Co" 

935 East 63rd St., Cleveland, Ohio 44103, Tel: 216-
881-8600, TWX: 810-421-8464; Sis. Mgr:J.N.Popely 

*SIGHTMASTER refrigeration products - Mueller Brass Co, 

• Trade Name - Se. Mlr. Listing 

• SIGMA INSTRS., INC., 170 Pearl St., Braintree. Mass. 02185, 
Tel: 617 - 843-5000, TWX: 617·848·0532; Pres:J. J.Moran ...... 
.................. , ........................................... , ......... Pgs. 2326,. 2327,2777 
Ariz Phoenix, Toward Engrg.Assocs.,Box 15268,Arcadia 

Cal 
Sta., 602-955-3193 

San Mateo, MeCarthYcKelly & Assots., Inc., 279 N. 
Bay Shore Blvd., (415), 01 2-8351 

Van Nuys, Penwarden Assocs" Inc" 14547 Titus St" 
213-782-4920 

Colo Denver, Williams Assocs., 4971 Jackson St., 303-
388-4391 

Conn Milford. Sigma Instrs .. Inc., 75 Boylston St.,203-

Ga 

III 

Ind 

777-5593 
Orlando, Estes Assocs., Inc., 629 N. Lake Barton 

Rd., 305-277-1510 
Dec'atur, Estes Assocs., Inc., 533 Decatur Federal 

Bldg., 404-373-8266 
Des Plaines, Sigma Instrs" Inc., 3158 Des Plaines 

Ave., 312-296-5595 
Indianapolis, L.M .DeVoeCo,,4010Washingtoll Blvd., 

317-283-1395 
Kans Mission, Technical Mktg. Assocs., Inc., 5827 Out-

Md 
look,913-831-2888 

Silver Spring, Aeron Assocs., 880 Bonifant St., 301-
588-4047 

Mass Braintree, Sigma In5tr5" Inc., 170 Pearl St" 617-
843-5000 

Mich Farmington, W.R. Hummon & Assocs., Box501,313-
474-0661 

Minn St. Paul, Rhode Elctrn. Sis., 2510 East 7th Ave., 

Mo 

NJ 

NM 

NC 

612-777-8197 
St. LOUiS, Technical Mktg. Assocs., 2050 Woodson 

Rd., 314-427-3600 
Cherry Hill, Sigma Instrs., Inc., Box 341, 609-

795-0505 
Paramus, Sigma Instrs.,lnc., 299 Forest Ave.,201-

262-6800 
AlbUQuerque, Williams Assocs.,lnc.,420Washington 

St .. S.E. 505-255-1638 
F.3.yette'.':!!c, H.C. Joh:.~on ,'\gcilcl;:s, lnG., Cox 2:15/ 

315-637-9595 
New York, Sigma Instrs., 212-244-8833 
Rochester I H.C. JohnsonAgencies,lnc.,lll Mt.Hope 

Ave., 716"232-2688 
Williamsville, H.C. Johnson AgenCies, Inc. t Box315, 

716-632-7880 
Charlotte, D.G.W., Inc., Box 6096, 704-334-7090 
Winston-Salem, D.G.W., Inc., Box 5316, 919-723-4205 

Ohio Cleveland, J.C. Hofstetter Co., 742 Kenbridge Dr" 

Ore 

Tex 

216-449-0944 
Dayton, J.C. Hofstetter Co., 3605 N. Dixie Dr., 513-

278-6721 
Portland, Seatronics, ~nc., 6415' S.W. Canyon Ct., 

503-292-8887 
Richardson, P .J. Scanlon Co., Inc., Box 70, 214-

231-4661 
Utah Salt Lake City, Williams Assocs., Inc., 2461 S. 

Main St., 801-466-8709 
Wash Seattle, Seatroriics, Inc., 5931 Fourth Ave., S., 

206- 725-4328 
WVa S. Charleston, TalismanCo., Box8702,304-346-9862 

• SIGMA INT'L.INSTRS., Di •• Sigma Instrs., Inc., 88 Marsh Hill Rd., 
Orange, Conn. 06477, Tel: 203·795-4711 .. , ............... Pg. 1484 

Ariz ~cottsdale, t.:. Hower & {.:o., I)ox lbl.l,oUL-1J4J-4LU4 
Cal Los Angeles, P.F. Wiley Co./ Inc., 16)2 ~ilverlake 

Blvd., 213-663-8028 
Colo Denver, ElectrO-Rep, Inc., 1051 S. Platte Kiver 

Ilr., JIJ>-I'!4~LHLl 
Conn Middletown, Dittman & (lreer, Inc. , tsox 7/jO,20J-

346-9606 
Fla Orlando, W.K. Lehmann La., tiox LOLlS, 30S-841-

Ga 
III 

Kans 

Ky 

Md 
Mass 

Mich' 

Minn 

Mo 

NJ 

NM 

NY 

Ohio 

'Ore 

Pa 

49tH 
Smyrna, F. Fausett"& Co., Box 278,"404-436-5169 
Chicago, Gassner &. Clark (,;0., 6644 N. Western 

Ave., 312-764-6121 
Olathe, Technical Reps., Inc. r 809 Sheridan Cir" 

(913) ST 2-3775 
Wichita, Technical !{eps., Inc., 6814 t-armview La., 

moi MU L-414U 
Louisville, !:)cott I:.lctrns., )44 t-rancls tsld9., !;lOZ-

583-3220 
LutherVille, Daniel & Co., Box 124,301-825-3330 
Newton Highlands, Brookdale/Richter t.ngrg., Inc., 

348 Lake Ave., 617-<44-6969 
Berkley, G. Peters Assoc., 3347 Coolidge Hwy., )13-

5b4-6>L5 
Minneapolis, R.J. Sis. £ngrg., Inc., Box 6172,612-

9<2-14<S 
Hazelwood, Technical Reps., Inc., 7049 Laupher La., 

(314) JA !-l000 
WestfieJd, G.H. Birchall Assoc., Box 84,lOl-lJ2 

3600 
Albuquerque, Electro-Rep, Inc.t 1415 Kicflmond Ur., 

N.E., 505-<56-1749 
Larchmont, U.t-. Masin {.:O'I Inc" 140 tsoston I-'ost 

Rd., 914-834-7500 
Rochester, H.C. Johnson Agencies, Inc., 111 Mt. 

Hope Ave., 716-<><-<688 
Cincinnati, Scott I::.lctrns., Inc., 9,O~ Montgomery 

Rd., 513-791-2513 
Cleveland, Scott Elctrns., Inc., 1836 Euclid Ave., 

216-861-2626 
Columbus, Scott Elctrns., Inc., 19 E. State St., 614-

228-<3jj 
Dayton, Scott Elctrns., Inc., 517 HulimanBldg.,S13-

223-2652 
Portland, Shaffer &. Nelson, Inc., 1001 S.I::.. Water 

Ave., 503-234-7431 
Paoli, Stitzer Assoc.i 24 State Rd., 215-644-5500 

eem/1969 



•.• including Fed.ral Supply Codes (FSC) where available, 

Pittsburgh, !)cott I:.lctrns., Inc., jlJ I:.mpire t)ld9., * SIGNAPOINT post terminations-ACI, Inc. 
41l-471-Sd3 SIGNATECTION, INC., 225 Crescent St., Waltham, Mass. 02154, 

SC Greenwood, F. Fausett & Co., Stony Pt.,803-451- Tel: 617-894-5671; Sis. Mgr: P.J. Costigan 
7847 SIGNATRON, INC., 594 Marrett Rd., LeXington, Mass. 02173, Tel: 

Tex Dallas, J.B. Guenther, Inc., 4533 N. centralloxpwy., 617-862-3365; Sis. Mgr: R.L. Murphy 
lI4-Slij-blijb SIGNETICS CORP., 811 E. Argues Ave., Sunnyvale, Calif. 94086, 

Houston, J.B. Guenther, Inc., Box 55525,713-408- Tel: 408-739-7700, TWX: 910-339-9220; Sis. Mgr: 
0232 D. Winstead 

Utah Salt Lake City, tlectro-Kep, Inc., 11ijU !louth ijth, *SIL-FOS brazing alloy _ Handy & Harman 
W .. 801-487-1401 'SILASTIC rubbers & adhesives - Dow Corning Corporation 

FOR: Can, Toronto, Ont., Sigma instrs., 5~ ~ix Point Kd. *SILASTO SEAL sealants - Midsil Corp. 
Wash Seattle, Shaffer & Nelsoll, Inc., 314 Northeast 72nd *SILASTOMER silicone rubbers - Midsil Corp. 

(lUb) LA J-Ubb4 *SILCAD battery - Yardney Electric Corp. 
n Spokane, Shaffer & Nelson, I nc., Box 3343 * SILCOBEST wedges, hi-temp. -Insulating S~apes, Inc. 

SIGMA SYS. CORP., 3163 Adams Ave., San Diego, Calif. 92116, ~!ll LCUKU bU brazing alloys - Western (;old I> Platinum Co. 
Tel: 714-283-3193; Sis. Mgr: T. Stewart *SILENCERS - electronic display-type calculator - Monroe,lnt'l. 

SIGMA SYS. CORP., ASI Co., 1703 Oak Lawn Ave., Dallas, Tex. *SILENT SENTRY tone encoder-decoder-AlphaElectronicServs. 
75207, Tel: 214-747-8325, TWX: 214-899-9050; Sis. * SILFARED infrared filter - Metavac, Inc. 
Mgr: R.E. Morgan *SILFLO brazing alloys - All-State Welding Alloys Co., Inc. 

• SIGNAFLEX controllers & recorders-Bailey Meter Co. *SILGAR tube - Alpha Components Corp. 
• SIGNAFLO SYSTEMS flat wiring sys.-ACI', Inc. *SIUC-O-NETIC relays - Heinemann Electric Co. 
SIGNAL ANALYSIS INDS. CORP., Saicor, 12 Di Tomas Ct., *SILICON 'CHISSO" silison products - Chisso Corp. 

Copiague, N.Y. 11716, Tel: 516-691-8080; Sis. Mgr: SILICON TRANSISTOR CORP., E. Gate Blvd., Garden City, N.Y. 
E. Levine 11530, Tel: (516) PI 2-4100, TWX: 510-221-8258; 

- - - - - - - -Advertisement- - - - - - - - Nat'l. Sis. Mgr: J. Robinson 
SAICOR OFFERS unique product solutions to *SILICONE RR silicone rubber coated sleeving - Sufi ex Corp. 
real time signal proceSSing requirements. SILICONE SEALS, INC" 3694 Milwauee Ave., Chicago, III. 60641, 
Products i.lclude real time speetrumanalysers, Tel: 312-182-3787; Sis. Mgr: L.E. Brown 
correlators, digital filters,digital integrators, SILICONIX, INC., 1140 W. Evelyn Ave., Sunnyvale, Calif. 94086, 
spectrum displays and related signal process- Tel: 408-245-1000, TWX: 910-339-911b; Sis. Mgr: 
ing devices. Applications include ASW,Sonar, L, Lynberg ...... FSC No. 17856 
Radar, Vibration, Medical and Geophysical. * SILICOTRIG scr trigger - Bergen Labs., Inc. 
- - - - - - - - - - - - - - - - - - - - - - SILLCOCKS-MILLER CO., 350 W. Parker Ave., Maplewood, N.J. 

*SIGNAL CYPHER access control - Continental Instruments Corp. 07040, Tel: 101-762-6171; 9s. Mgr: J.F. Herslow 
*SIGNAL GUARD trallsformer - James Electronics Inc. * SILOHM resistors, vari.stors-Carbone Corp. 
SIGNAL INDICATOR CORP., 42 Stewart Ave., Brooklyn, N.Y. * SILPAINT conduclive coating - Fansteel, Inc. 

11237, Tel: (112) HY 7-5010, TWX: 211-366-5410; *SILPOX conductive paste - Starnelics Co. 
Sis. Mgr: E. Greene ..... FSC No. 96311 SIL TRONICS, INC., Electro-Machining Div., 140 Pennsylvania 

• SIGNAL TRANSFORMER CO., INC., 1 Junius St., Brooklyn, N. Y. Ave., Oakmont, Pa. 15139, Tel: 412-818-7003; Sis. 
11212, T.I: 212·498·5111; Sis. Mgr: E. Pol.n ...... FSC No. 08779 Mgr: S.B. Green 
...................................................................................... Pgs. 2880·2889 SILVER, G.H. & ASSOCS .. INC., P.O. Box 11, Newlonville, Mass. 
SIGNAL/TE, INC., 1933 H.ck Av •. , N.ptun., N. J. 01753, T.I: 02160, Tel: 617-332-7747; Sis. Mgr: G.H. Silver 
201 - 775·2490, TWX: 201-775-2255; Sis. Mgr: J. H. Moor ...... 
................................................................................ Pgs. 1804, 1805 

Ariz Phoenix, Williams Assocs., 1110 E. McDowell, 

Cal 

Colo 

Fla 

III 

Ind 

Ky 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

Utah 

Wisc 

EXP: 

FOR: 

602-254-6085 
Anaheim, Rep Assocs., 1744 W. Lincoln Ave., 714-

818-1344 
Los Altos Rep Assocs., 175 S. San Antonio Rd., 

415-984-7771 
Los Angeles, Rep Assocs., 1645 S, La Cienega 

Blvd .. 113-274-8485 
Sunnyvale, Tech Mktg. Assocs., 355 W. Olive Ave., 

408-736-3687 
Denver. Williams Assocs., 4971 Jackson St" 303-

388-4391 
Tampa, Cain & Co., 3111W. Kennedy Blvd.,305-421-

3460 
Chicago, J.G. Twist Co., 5222 W. Diversey Ave., 

312-777-1150 
Ft. Wayne, R.O. Whitesell & Assoc., Central Bldg., 

Rm. 271, 119-743-4411 
Indianapolis, R.O. Whitesell & Assoc.,6620 E. Wash

ington St., 317-359-5374 
Louisville, R.O. Whitesell & Assoc., 3620 Lexington 

Rd., 502-893-7303 
Baltimore, Component Sales, Inc., 7 Church La., 

301-484-3647 
Brighton, Techmar Assocs., 18 Bothwell Rd., 617-

781-1144 
Benton Harbor, R.O. Whitesell & Assoc.,303 Fidelity 

Bldg., 616-917-2041 
Southfield, R.O. Whitesell& Assoc., 25100 Evergreen 

Rd., 313-358-2020 
St. Paul, E. Melius & Assocs., Inc., 3758 N. Dunlap 

51.. 612-488-7193 
Clayton, L.R, Harry & Assoc., Inc., 7603 Forsyth, 

314-727-6123 
GrandView,. L,R. Harry & Assoc., Inc., Box 588, 

816-763-3634 
Wayne, Maloy Stagnitti & Co., 7 Abbot Rd., 201-224-

6911 
AlbuquerQue, Williams Assocs., 3221 Silver Ave., 

S.E., 505-255-1638 
Liverpool, Advanced Components, Inc., 119 Luther 

Ave .. 315-472-7886 
Charlotte, B, Henry Assocs., 1043 Providence Rd., 

704-375-8958 
Cincinnati, R.O. Whitesell & Assoc., 1172 W. Gal

braith, 513-521-2290 
Cleveland, R.O. Whitesell & Assoc., 21139 Lorain 

Ave., 216-333-1585 
Dayton. R.O. Whitesell & Assoc .. 4133 S. Dixie Ave .. 

513-298-9546 
Pittsburgh, R.O. Whitesell & Assoc., 101 Penn Ctr. 

Blvd., 412-242-0100 
Dallas. J.B. Guenther. Inc., 4533 N. Cenlal Expwy., 

114-518-6186 
Houston, J.B. Guenther, Inc., Box 55525,713-468-

0232 
Salt Lake City, Williams Assocs., 1461S.Main,801-

466-8709 
Waukesha, J.G. Twist CO.,54OCatskill Rd.,414-786-

6330 
NJ, Union City I Alton Co.,3214 BergelllineAve.,201-

865-4080 
NY, New York, Metropolitan Overseas SUppy Corp., 

468 Park Ave .. 5 .. 112-686-2120 
Can, Scarborough, Ont., Lake Engrg. Co., Ltd., 

123 Manville Rd., 416-751-5980 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

- - - - - - - -Advertisement- - - - - - - -
G.H. Si Iver & Assoc. manufacture WIDGET 
Welders, a line of Precision TlG Welding 
EQuipment. Joining and Hermetic Sealing of 
thin metals 001 11 to .250 11 for instrument and 
aerospace applications. Units range from 
simple manipulators, prototype welding labs, 
to automatic stations. Welded applications 
include: Bellows, switch cases, gyroscope 
parts, relay cases, pressure transducers, 
tloats and valves. 

• SILVER BEAUTY chargers- Triple-A Specialty Co. 
*SI LVER CROWN SYS navigation/communicationeqpt. - King Radio 
• SILVER MICROPAINT conductive paints- Micro-Circuits Co. 
* SILVER-SHIELD silver & nickel plated copper-Int'l. Wire 

Prods. Corp. 
*SILVER-STED silver plated copper ribbon - Steel Heddle Mfg. 
*51 LVERCAL silver-zinc battery - Yardney Electric Corp. 
*SILVERCAP capacitor - Del Electronics Corp. 
* SILVERFILM capacitor -Industrial Condenser Corp. 
*SILVERFLEX high-temp. frayless sleeving - Sufi ex Corp. 
*sILVERLI,~E sYllchros - Clifton 
*SILVERSLICK metallic tubing - Republic Steel Corporation 
51 MCO LEATHER CO., INC., 1800 Daisy St., Chattanooga, Tenn., 

Tel: 615-614-3331; V.P. Sis: R.C. Crates 
*SIMCONEX silicone based insulation - Simplex Wire& Cable Co. 
* 51 MILUX plastic prods. - Sillcocks-Miller Co. 
SIMMONDS PRECISION PRODS., INC" Rockingham Rd., Bellows 

Falls, Vt. 05101, Tel: 801-463-4576, TWX: 710-227-
0714; Sis. Mgr: J.M. Corliss 

SIMONDS SAW & STEEL, Div. Wallace-Murray Corp., Intervale 
Rd., Fitchburg, Mass., Tel: 617-343-3731; Gen. Sis. 
Mgr: p. Scott ..... FSC No. 54940 

* SIMPLATROL magnetic clutches & brakes - Hobbs Mfg. Co. 
SIMPLATROL PRODS. CORP., 675 Plantation St., Worcester, 

Mass. 01605, Tel: 617-791-6308; Gen. Mgr: H. 
Peterson ..... FSC No. 07384 

SIMPLEX WIRE & CABLE CO., 79 Sidney St., Cambridge, Mass. 
02139, Tel: 617-547-9000; Sis. Mgr: E.F. Galvin 

• SIMPSON ELEC. CO., 5200 W. Kinzie St., Chicago, III. 60644, 
Tel: 312·379·1121; Sis. Mgr: M. Bu.hring .................... Pg. 1485 

Ala Huntsville, Cartwright & Bean, Box 5166,105-852-
7670 

Cal Burlingame, W.J. Purdy Assocs., 770 AirportBlvd., 

Colo 

Conn 

DC 

Fla 

Ga 

Haw 
iii 

415-347-7701 
Monrovia, Simpson Sis., 232 W. Maple Ave., 213-

359-8132 
Sacramento, W.J. Purdy Assocs., 4110 Stillmeadow, 

916-481-0971 
Denver, R.G. Bowen CO' I Inc., 1440 S, Santa Fe, 

303-712-4641 
Milford, P.R. Sturgeon Co., Inc., 117 Broad St., 103-

874-6080 
Washington, S.K. Macdonald, Inc., 3308 14th St., N. 

W.,201-265-3938 
N. Miami Beach, Cartwright & Bean, 20100 North

east 25th Ct., 305-945-1962 
Orlando, Cartwright & Bean, 601 N. Fern Creek 

Ave" 305-425-8284 
Ormond Beach, Cartwright & Bean, 779 John Ander

son Dr., 305-677-3480 
Atlanta, Cartwright & Bean, 3213 Cain's Hill PI., 

N.W.,404-137-2273 
Honolulu, Earl Assocs., 1638 Kona, Tel: 949-6953 
Chicago, Simpson Elec. Co., 5200 W. Kinzie St" 

312-379-1l11 

Ind 

Iowa 

Kans 

La 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NM 

NY 

NC 

Ohio 

Ore 

Pa 

Tenn 

Tex 

Utah 

Wash 

Wise 

EXP: 

SIG-SIN 

Indianapolis, Thomas & Sukup, Inc., 1060 East 54th 
St., 317-251-4574 

Ottumwa, N.W. Kathrinus & Co., 417 W. Fourth St., 
515-O84-6110 

Kansas City, N.W. Kathrinus & Co., 1336 S. Boeke 
St., (913) AD 6-4108 

Metairie, Cartwright & Bean, 7010 MagnoliaCt.,504-
887-5225 

Baltimore, S.K. Macdonald, Inc., 5500 Hartford Rd., 
301-254-3380 

Chestnut Hill, P.R. Sturgeon Co., Inc.,1330Boylston 
St., 617-734-7710 

Detroit, R.C. Merchant & Co., Inc., 18411 W. Mc
Nichols Rd., (313) KE 5-6000 

St. Joseph, R.C. Merchant & Co., Inc., 505 Pleasant 
St .. 616-983-7378 

Minneapolis, M. Foster Co., Inc., 228 S. Cedar Lake 
Rd., 612-374-1612 

Raytown, N.W. Kathrinus & Co., 7713 Crescent, Tel: 
358-3933 

St. Louis, N.W. Kathrinus & Co., 1427 Brentwood 
Blvd., (314) WO 2-5627 

Palisades Pk., Simpson Sis., 521 Third St.,201-944-
7733 

Albuquerque, C.T. Carlberg & Assocs., 2611 Quincy 
St., N.E., 505-265-1579 

Great Neck, Simpson Instr. Sis. & Serv., 130 Cutter 
Mill Rd., (516) HU 1-3103 

N. Syracuse, L,D, Allen, Inc., 426 S. Main St., 315-
458-7470 

Tonawanda, L.D. Allen, Inc., 232 Dekalb St., 716-
694-2130 

Charlotte, Cartwright & Bean, 625 Harwyn Dr., 704-
537-7966 

Raleigh, Cartwright & Bean, 1016 Belfast Dr., 919-
834-8106 

CinCinnati, Baehr Greenleaf & Assocs., 9505 Mont
gomery Rd., 513-891-3827 

Cleveland, Baehr Greenleaf &Assocs.,14700 Detroit 
Ave., 116-221-9030 

Columbus, Baehr Greenleaf & Assocs., Box 5722, 
614-486-4046 

Xenia, Baehr Greenleaf & Assocs., 3350 Maplewood 
Dr .. 513-426-5485 

Portland, Earl & Brown Co., Inc., 1041 Southwest 
58th Ave., 503-191-9145 

Philadelphia, S.K. Macdonald, Inc., 1531 Spruce St., 
(115) KI 5-1105 

Pittsburgh, S.K. Macdonald, Inc., 7805 McKnight 
Rd., 412-366-1643 

Memphis, Cartwright & Bean, 560 S. Cooper St., 
901-276-4442 

Dallas, J.Y. Schoonmaker Co., Inc., 2995 Ladybird 
La., 214-357-8481 

Houston, J.Y. Schoonmaker Co., Inc., 6001 Gulf 
Frwy., (713J WA 6-9510 

San Antonio, J.Y. Schoonmaker Co" Inc., 107 Win
netka, 512-342-0251 

Salt Lake City, R.G. Bowen Co., Inc., 1380 W.N. 
Temple, 801-364-4632 

Seattle, Earl & Brown Co., Inc., 422 First Ave" 
W., 206-284-1121 

Milwaukee, EA. Dickinson & Assoc., Inc., 3611 
N. Green Bay Ave., 414-264-1080 

III, Chicago, International Amarex, Inc., 400 W. 
Madison, 311-332-0646 

SINCLAIR MFG. CO.,Chartley, Mass.02712, Tel:(6l7l CA 2-7440; 
Sis. Mgr: J.C. Sinclair ..... FSC No. 08518 

SINCLAIR RADIO LABS., INC., 675 Ensminger Rd., Tonawanda, 
N.Y., Tel: 716-874-3081; Sis. Mgr: E.M. Johnson 
..... FSC No. 26614 

SINCLAIR RADIO LABS., LTD., 122 Rayette Rd., Maple, Ont., 
Can., Tel: 416-889-8800; Sis. Mgr: W.M. Peace 

* SINCOS static control swilches- Farmer Elec. Prods. Co., Inc. 
* SINE FERRO transformer - North Electric Co. 
* SINEVERTER static inverter - Power Sources 
*SINGALARM alarm - Autocon Industries, Inc. 

• SINGER CO., Diehl Div., Finderne Ave., Somerville, N. J. 08876, 
Tel: 201 ·725-2200, TWX: 710-480-9325; Sis. Mgr: S. D. Jaffe 
....... .FSC No. 17771 ............................. , .............. ,Pgs. 1764, 1765 

Cal Los Angeles, Halbar Assocs., 1805 West 3rd St., 
213-387-8283 

Colo Englewood, Transdynamics, Inc., 3401 S. Bannock 

Fla 

III 

Ind 

Md 

St., 303-761-0455 
St, Petersburg, Tech-Rep Assocs., Inc., Box 8218, 

813-391-0008 
Chicago, Balhorn & Welch, Inc., 1915 N. Harlem 

Ave,,13i2) TU 9-5011 
Ft. Wayne, G & H Sis. Co., Inc., 100 W. Main St., 

219-744-3072 
LutherVille, East Coast Liaison, Inc., Box 243, 

301-251-1288 
Mass Waltham, Cirolia LeBlanc Sis. Co., 976 Main St., 

(6l7l TW 3-2742 
Mich Southfield. G & H Sis. Co .. 14001 Southfield Rd. 
Minn Hopkins, Hamilton, Grayden & Flemmer, Hamilton 

NY 
Rd .. 612-941-1120 

Great Neck. E.R.A .. lnc .. 330 Great Neck Rd .. 516-
482-9320 

Ohio CinCinnati, G & H Sis. Co., 7115 Market PI., 516-

Tex 

761-6185 
Novelty, G & H Sis. Co., 13690 Fox Hill Dr., 216-

99l-l020 
Dalias, V.J. Sykes Assocs., Inc., 13333 N. Central 

Expwy., (214) AD 5-5289 
Wash Mercer Island, Transdynamics, Inc., Box 128, (206) 

AD 2-1094 

3095 



SIN-SLO MANUFACTURERS' SALES OFFICES' TRAGE NAMES ••• 

• SiNGER CO.,lnsIrumantalioQDiY.,915 Pemblilke St., Bridgeport, Mo Hazelwood, Pivan Englg, Co., 400 Brookes cDr., Moe Hazelwood, Thunderbird Engrg. Sls.&Serilices,lnc., 
Conn. 06608, Tel: 203 - 366-320,1, TWX: .710453·3483; West 314-731-JOOO e 400 Brookes Dr., 0l4)epE 1-4343 
Coast Facility, Gartsch Opar., 3211 &. La. Cienege BIvII.,.~ eNJ ' Roseland, Gawler-KnoopeCo.iI4 BeaufortAve.,201- NJ Florham Pk., l.McFa4den, 4 -Rever Dr., 201-377-
Angeles, Calif. 90016, Tel: 213 - a71!-2761 , TWX: 213·836-0466; 226-4545 6014 
Sis. Mar: M. Scheraga ........ FSC No. 16665 ....... , .. Pp. 1486-1498 NY liverpool, NACO' Elctins. Corp., 119 luther Ave., " Westmont, Moler-Eader Assocs., 212 Haddon Ave., 

Ala Huntsville, J.l. Highsmith & Co.; 3322 S. Memorial 315-474-7481 609-428-2440 . " , 
Pkwy., 205-881~3294 · Poughkeepsie, ~ACO Elctrns. Corp., 14 lori St., NY DeWiU, F .W, Taylor Co., inc., 4455 E. Genesee St., 

Ariz Phoenix, Williams Assocs., Inc., 1110 E. McDowell 914-462-2730 315-446-0422 
Rd., 602-254-6085 · Rochester, NACO,Elctrns. Corp., 74 Park Ave., 716- NC Burlington, Technical Mi<tg" Inc., Box314,919-584-

Cal Palo Alto, Ward/Davis Assoc., 3921 E. Bayshore; . 244-4720 6955 
415-968-7116 · Utica, NACO Eletrns. Corp., 2631 Edgewood Rd., Ohio Cleveland, Satullo Co;, 16801 Euclid Ave., IV 6-2800 · Pasadena, Ward/Davis Assoc., 770 S.ArroyoPkwy., 315-732-1801 

, 
Dayton, Satullo Co., 2801 Far Hills Ave., 513-293-

I 213-684-2840 NC Burlington, Gentry AssocS'., Inc;,116E.O'NeaIAve., 7061 · San Diego, Ward/Davis Assocs.i 3442 Hanco.ck St., 919-227-2581 Tex Ft. Worth, Dyna-Reps, '200e S. Grants la., (817)., 

Colo 
714-297-4619 Ohio Worthingtoli, Ohio Instr. Co., 505 Whitney Ave., PE 2-6621 

Denver, Williams Assocs., Inc., 4971 Jackson St., 614-885-0743 " Houston, Dyna Reps.,lnc., 6400 S.W. FreewaY,(81n 
303-388-4391 Ore Portland, ARVA,.lnc., 2035 Southwest 58th Ave., SU 2-0311 

Conn New Haven, Instrument Consultant,lnc.,2381 Whitney 503-292-8762 Wash Seattle, Weslec Eletrns., Inc., 144 Southwest 153rd 
Ave., 203-248-4174 Pa Richboro, Gawler-Knoop Co., Box414,215-925-755O St.. 206-243-7070 

Fla Orlando, J.l. Highsmith & Co.,2543Industrial Blvd., Wash Seattle, ARVA, Inc., 1320 'Prospect St., 206-622-' ~XP: NY, New York, W.O. Blood Co., 38 Pearl St., 212-
305-293-5202 0177 344-0210 

III la Grange, Bard Assocs., Inc., laGrange Industrial Wisc Brookfield, Pivan Engrg. Co., 3640 Mountain Dr., FOR: COn, Hamilton, Ont., Simmonds Aerocessories of 
Park,312.354-066O . 414-781-7166 Canada,637 Parkdale Ave., N., 414-547-1248 

Ind Indianapolis, Bard Assocs., 4000 Meadows Dr.,317- SINGERcGENERAL PRECISION, INC., Keariott Oiv., 12690 Elm- *SKYVAlVE SERIES valves - Victor Controls 
547-3113 wood Ave., N.W., Cleveland, Qhio 441ll, Tel: 216- SKYWAY MAGNETlC:t637 Isis Ave.,lnglewood,Calif.90301, Tel: 

Kans Shawnee Mission, S. Sterling Co., 6045 Marway, SINGER-GEN~~A(24~R~ti~a~: Ri~c~ei~~=~~XGroup, 1150 
213-678 959; Sis. Mgf: J. Grudziadz 

913-432-0555 SLATER ELECTRIC, INC., 45 Sea Cliff Ave., Glen Cove., N.Y., 
Md RockVille, Burlingame Assocs., 1749 Rockville Pike, McBride Ave., liUle Falls, N.J. 07424, Tel: 201- Tel: (516) OR 1-7900, TWX: 516-671-3815; Sis. 

301-427-1255 256-4000, TWX: 710-988-5700; Sis. Mgr: IN. Quigley Mgr: L. LeBow 
Mass Wahan, Instrument Consultant, Inc., 81 Wyman St., SINGER-GENERAL PRECISION, INC., LibrascoPe Group, 808 • SLAUGHTER CO., Moore & Hailey Sis., Ardmore, Okla. 73401, 

617-969-9881 Western Ave., Glendale, Calif. 91201, Tel: 213-245- Tal: 405· 223-4773, TWX: 405-223.&832 ........ FSC No. 05611 
Mich Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd., 8711, TWX, 910-497-2266; Vice Pres: R.O. Vaughan .................................................................................... 1'1$. 1500, 1501 

313-357-3700 * SINTABRITE tumbling shapes- Dixon Sintaloy, Inc. - - - - • - - -Advertisement- - - - - - " -
Minn Minneapolis, Bard Assocs., 4640 West 77th St., * SINTABUR tumbling shapes- Dixon Sintaloy, Inc. Manufacturers of Test Equipment •• .Insula-

612-866-1700 * SINTAHONE tumbling shapes- Dixon Sintaloy, Inc.· tion Testers ••• Cable and Harness Testers ••• 
Mo St. louis, S. Sterling Co., 11734 lackland Industrial * SINTAlOY sintered parts- Dixon Sintaloy, Inc. Megohmmeters ••• Stroboscopes .•• Coil and 

Dr.,314-542-3636 ' SlPPICAN CORP .. Box 139, Marion, Mass. 02738 Winding Testers •• .Automatic Test Systems ... 
NM Albuquerque, Williams Assocs., Inc., 420 Washington * SIROMETER tachometer- Dri-Clave Corp. For Production and Engineering. 

S.E., 505-255-1638 SITCO ANTENNAS, 10330 N.E. Marx St .. Portland, are. 97220, ................ --------------
&1\1 Mt. Veiiiuii, Bi.itliiiYiiiiif: A5itu ... ~., ill!,;., 51Q S. Fuiton Tel. 503-253-2000; Si~. iviyr: G. Beriiner SLEE ii .. iERi\iATiONA,L, iNC.., 8010 u.~. HWY.1JU, Pennsauken, 

Ave., 914-664-7530 SITTLER CORP., 18 N. Ada St., Chicago, III. 60607, Tel: 312-713- N.J. 08110, Tel: 609-663-3848; Sis. Mgr: M. Martin · Rochester, J.D. Ryerson Assoc., Box 8369, 716-442- 4616; Sis. Mgr: E,P. Seweryn *SlEEV-SCRU fastener - Pylon Company, Inc. 
1900 * SIX-PAK portable dimming sys. - Davis Elctrns. Corp. *SlENDYNE microphone ~ Shure Brothers, Inc. · Syracuse, Burlingame Assocs., Inc., E. Molioy Rd., *SIX/TEN electron beam system - Sloan Instruments Corp. SlEPIAN, ARTHUR & CO., P.O. Box 2127, Noble Sta., Bridgeport, 

· 315-454-2408 *"68 & l' EYElETING SYSTEM.eyelets& feed machine - Stimpson Conn., Tel: 20,3-366-5294; Sis. Mgr: M.l. Madow 
Syracuse, J.D. Ryerson, Box 1400, 716-473-3706 *620 stand alone d,splay sys. - Sanders ASSOCiates, Inc. *SLIM-CAPS capaCitors, fixed, ceramic - Republic Electronics 

NC Charlotte, J.l. Highsmith & Co., 3733 Monroe Rd., *6000 display. data recorder - Sanders Associates,lnc. ' *SliM-LINE connectors - Switchcralt Inc. 
704-333-7743 "!>IX-WINt; & ~X~t.~ bolts & nU\s - H.-:.hear ~orp. * SLIM-TRACK chassis slides- Barnes Engrg. Co. 

Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd., 216- SJOBERG, C. & SON, INC., 415 Station St., Cranston, R.I. 02910, *SLlMEX slimicides -·Houghton & Co. 
442-8080 Tel: 401-461-8220; Sis. Mgr: C. Sjoberg, Jr. * SllMllNE fixed module handle- Hartwell Corp. · Dayton, S. Sterling Co., 2673 Culver Ave., 513-298- ............ - - -Advertisement- .. - - - .. - - *SlIMSERT INSERT insert - Rosan, Inc. 
7573 We specialize in the development and manu- .* Sll MTRAN profile transformers - Era Elec. Corp. 

Pa Bala Cynwyd, Burlingame Assocs., 1 Belmont Ave., facture of. terminals, "Little Gem" connector .* SLIP-SYNC automatic synchronizer - Chadwick-flelmuth Co., 
215-835-2080 .. clips, strain reliefs, etc. together with the *SlO-SPEED gear motor - Sterling Electric Motors, Inc. · Pittsburgh, S. Sterling Co., 2 Parkway Ctr., 412- machines,and dies for applying. Special ter- *SLO .. SYN synChrO,lous/steppfng motors, indexers, translators, 
922-5720 minals and related hardware will bedevelaped -The Superior Eleetric Co. 

Tex Houston, A. Barnes Co., 3230 Mercer St., 713-622- to your satisfaction,·or to your· specifications • SLOAN CO., 7704 San Fernando Rd., Sun Valley, Calif. 91352, 
3620 if our stock items do not meet your require- Tel: 213·875·1123; Sis. Mgr: H. D. Monlgomery ........ FSC No. · San AntoniO, A. Barnes Co., ~106 Petroleum I:Sldg., ments. Requests for samples, catalogs, and 08717 ........... , ............................................................ Pgs. 1806-1809 
512-828-1323 quotations are invited. . Cal Palo Alto, R.A. Banks Sis. Corp., 1029 Corporation · Richardson, A. Barnes Co., 740 S. Sherman St., .... - .. - - ....... _--- .. ---- ........ Way, 415-964-4464 
214-235-4541 SKINNER ELECTRIC VALVE DIV., Skinner Precision 'Inds., Inc., Colo Denver, Electronic Sis., Inc .. Box 220ll, 303-771-

Utah Salt lake City, Williams Assocs., 2469 S. Main St., 95 Edgewood Ave., New Britain, Conn., Tel: 203- 6300 . 
801-466-8709 225-6421, TWX: 203-225-2591; V.P. Mktg: A.H. Conn Wetnersfield, Com/Pak, Box 37, 203-563-4784 

Va Richmond, J.l. Highsmith & Co., 5003 Brook Rd., Nichols "Q' FSC No. 81978 Ga Atlanta, V. Avis McCorvey Co., 2187 Briarcliffe 
703-266-2060 SKINNER POL YNOIO DIV., 95 Edgewood Ave., New Britain, Conn. Rd., N.E., 404-636-2502 

Wash " Seattle, R,s. Drake Assoc., Inc., 6133 Maynard Ave., 06050, Tel: 203-225-6421, TWX: 203-225-2591; V.P. III Chicago, Engineered Sis. Co., Inc., 4738 N. Hariem 
5., 206-763-2775 Mttg:A"H. Nichols Ave., 312-867-8434 

FOR: Can, Downsview, Ont., A. Crawford Assocs., Ltd., 65 * SKINNY MARIE outlet box-Waber Elctrns., Inc. · St.louis, Florence & Meyer, Inc., 8650A Airport 
Martin Ross Ave., 416-636-4910 .* SKINNY MilTON outlet box- Waber Elctrns., Inc. Rd., 314-521-6800 

Can, Montreal, Que., A. C'rawford Assocs., ltd., * SKINSUlATED circuitry-Waber Elctrns., Inc. Kans Wichita, Florence & Meyer, Inc., 2900 Woodland, 
1285 Hodge St., 514-747-9849 .* SKIPPER 565-750 marine radiotel-phone - Benmar Div. (316l n: 8-7226 

Can, N. Burnaby, B.C., A. Crawford Assocs., Ltd., *SKIT RACK plastiC brush ski ~urface - Felton, S,A, & Son Co. la Baton Rouge, TexportCo.,1766Belirose 
5901 E. BroadWaY, 604-291-7161 SKOTTIE ElCTRNS~ Div. SUnshine Mining Co., Archbald, Pa. Md Rockville, Biechler Assocs., 822 Baltimore Rd., 301-

Can, Ottawa, Ont., A. Crawford Assocs., Ltd., 376 18403, el: 717-876-1686, TWX: 510-656-2979 ..... 762-6210 
Churchill Ave., 613-725-1288 FSC No. 02690 · Towson, Biechler Assocs .. 202 W. Pennsylvania Ave .. 

(Ballantine Operation Reps. Only) SKURKA ENGRG. CO" 4002 N. Mission Rd., los !\ngeles, Calif. 302-825-2222 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton Ave., 90032, Tel: 213-221-6113;..Sls. Mgr: W.L. Stockstill Mass Neednam, Com/Pak, 14 Oak St., 617-444-1259 

205-534-9771 ..... FSC No, 95270 . Mo Kansas City, Florence & Meyer. Inc., 406 West 
Alas Anchorage, ARVA, Inc., Box 759, 907-272-5231 *SKV LIGHT searchilght - Electro-Optical Systems 34tn St .. 816-561-7282 
Ariz PhoeniX, T .l. Snitzer Co., 15 North 40th PI., 602- * SKY-TIE bus drop cable clamps-Adalet Mfg. Co. NM Albuquerque, Electronic Sis., Inc., 209 San Pablo, 

273-1673 • SKYOYNE, Rivar Rd., P1I~ Jervis, N. Y. 12771, Tel: 914 - 856· S.E., 505c256-3663 
" Cal Del Mar, T .l. Snitzer Co., lI50 Camino Del Mar, 5241, TWX: 510·260·1249; Sis. Mgr: B. MacCallum ........ FSC No. NY DeWitt, C.W. Florino·& H.R. Murray, Inc., 6585 

714-454-2191 74284 ...... ; .......... ; ...................................................................... 1'1. 590 Kinne Rd., 315"446-5555 · los Angeles, T .L.Snitzer Co., 9005 Exposition Blvd., Ariz ScoUsdale, Runyon Co., 6825 E. Thomas, 602-947- · . New York, E. Glass ASSOCS.i 250 West 57th St., 
213-836-6170 .5711 212-586-8440 · Palo Alto, T .L. Snitzer Co., 1020 Corporation Way, Cal Hawthorne, Westec Elctrns., Inc., 14125 Englewood Ohio Cleveland, M. Roth Sis. Co., Inc., 678 S. Green Rd., 
415-968-8304 Ave., 213-772-4479 216-382-9090 

Conn New Haven, H.J. Schult Co., 965 Dixwell Ave., 203- . los Altos, Westec Eletrns., Inc., Box ll97 Pa .Narbertn, Biechler Assocs., Box 414, 215-667-1827 
865-1365 Colo Denver, Crump Co., 1971 West 12th Ave;, 303-534- Tenn MemphiS, TexportCo.,5118Park Ave., 901-363-4160 

Fla' Orlando, Gentry Assocs., ,Inc., 550 N. Bumby Ave., 5183 Tex Dallas, T export Co .. 2411 Farrington ,St., 214-631-
305-841-7740 Conn Branford, J,E. Boeing Co., Inc., Box 151, 203-488- 6270 

Ga Atlanta, Gentry Assocs., Inc., Box 13513, Sta. K, 8301 · Houston, T export Co" 8811 Gaylord St., 713-464-
404-874-4661 Fla Orlando, Technical Mktg., Inc., 1511 E. Robinson 2828 

III Chicago, Pivan Engrg. Co., 3535 W. Peterson Ave., St., 303-424-8531 Utah Salt lake City, Electronic .Sls., Inc., 445 East 2nd 
312-539-4838 Ga Marietta, Technical Mktg., Inc., Box ll52,404-435- S.,801-355-5327 

Ind Indianapolis, Pivan Engrg. Co., 8545 Northerest 0079 Wash Seattle, D. Miller Sis. Co.,. Inc., 2323 North 45th 
Ct" 317-253-1681 III Chicago, E. Magnuson Co., 3341 W. Ir,viM Park Rd., St" 206-632-7070 

Iowa Cedar Rapids, Pivan Engrg. Co;, 4403 First Ave., JU 8-2613 FOR: Can, Ottawa, Ont .. Whittake~ Elctrns .. 42 Howden 
S.E" 310-365"6635 Kans Prairie Village, Th~nderbirdEngrg. Sales & Senice, Ave .. 613-224-1221 

Kans Mission, Plvan Engrg. Co., 5920 Nail Ave.,913-722- 4014A West 95th St., (913) NI 2-7220 Can, Roxboro, Que., Whittaker Elctrns., Box 216, 
1030 . Wichita, Thunderbird Engrg. Sis. & Services, Inc" 514-683-3621 

Md Rockville, Gawler-Knoop Co" 1751 Rockvi lie Pike, 7707 E. OSie, 316-684-3941 Can, W. Vancouver, B.C. Whittaker Elctrns., 1144 
301"427-3950 Md BaltimQre, Moler-Eader Assocs., 320 Hillen Rd., Millstream Rd .. 604-926-34ll 

Mass NewtonVille, H.J. Schult Co., 815 Washington St., 301-825-1130 ' , Can, Weston, Ont" Whittaker Eletr"s., 1885 Wilson 
617-527-5304 Mass lexington, JoE,. Boeing Co., Inc., 18,MuZley St.,617- Ave.,416-247-7454 . , 

Mich Ypsilanti, Ohio Instr. Co., 8928 Nottingham Dr., 862-2500 SLOAN INSTRS. CORP., ~35 E. ,Montecito St., Santa Barbara, 
313-76Hl77 Mich Royal Oak, Satullo Co., 4514N.Woodward,J06-2375 Calif. 93103, Tel: 805-963-4431; Mktg; Mgr: W.B. 

Minn Minneapolis, Pivan Engrg. Co" 3307N.Highway 100, Minn ,St. Paul, Engineering Prods. Assocs., 2119 Grand Spargur 
612-537-4501 Ave., 612-698-5531' '!' SLOW-SWITCH cushioned-starting device- Neill Engrg. Co. 

-• Trade Name-See Mfr. Llst11\8 eem I 1969 



• •• including Federal Supply Codes (FSC) where available 

* SL YVER-C LAD batteries - C & D Batteries' 
SMALL MOTORS, INC., SUb. Sigma Instrs., Inc" 2076 Elston 

Ave., Chicago, III. 60614 
SMALLWOOD, S.G., LTD., 391-397 King St., E., Kitchener, Ont., 

Can., Tel: 519-745-9583; Sis. Mgr: S.G. Smallwood 
SMITH, A.O. C{)RP., Electric Motor Div., 531 North 4th St., 

Tipp City, Ohio 45371 

- - - - - - - -Advertisement- - - - - - - -
A uniQ,ue line of instruments, components and 
accessories to assist the RFIjEMC engineer 
in complying with MI L-I-618lD,MI L-I-1691OC, 
MIL-STD-826A and MIL-STD-461. Transient 
generators, audio power sweep generators, 
LlSNs, current probes, isolation transformers, 
EMI power meters, feed-thru capacitors, EMI 

SLY· SON 

Wash Seattle, R. Johnston Co., Inc., 1011 Northeast 69th, 
206-524-5170 

EXP: Conn, Stamford, Dage Corp., 757 Main St., 203-324-
3123 

FOR: Can, Montreal, Que.1 Anbak Sis. Canada, L1 DOl Box 
101, 514-453-6375 

Can, Cooksville, Ont., Anbak 515. Canada, Ltd.,3208 
Lenworth Dr .. 416-625-1061 

• SMITH, HERMAN H., INC., BI2 Snediker Ave., Brooklyn, N. Y. filters and wave filters. SOLID STATE RADIATIONS, INC., 2261 S. Carmel ina Ave., Los 
Angeles, Calif. 90064, Tel: 213-478-0557 11207, Tel: 212·272·9400, TWX: 212·763·8070; Sis, MlI: - - - - - - - - - - - - - - - - - - - - -

S. Fleischman ................................................................ Pg •. 993·995 *SOLAR MIL pvc tubing - Dearborn Wire & Cable Co. SOLID STATE SCIENTIFIC, INC., Moritogomeryville, Ind. Park, 
MontgomerYVille, Pa. 18936 Cal Los Angeles, E.E. Strassner Co., 3121 Los Feliz Blvd *SOLAR SHRINK heat shrink tubing-Dearborn Wire & Cable 

San Carlos, E.E. Strassner Co., 601-03 County Rd. SOLAR SYSTEMS,INC.,8241 Kimball Ave., Skokie, 111.60076, Tel: SOLIDSTATE CONTROLS, INC., 600 Oakland Pk.Ave.,Columbus, 
Colo 
III 
Ind 
Haw 
Md 

Denver, Koether-Cox Co., 1327 S.lnca St. 312-676-2040, TWX: 910-223-3642; Sis. Mgr: R.L. Ohio 43214, Tel: 614-263-1886; Pres: J.N. Holscher 
- - - - - - - - -Advertisement- - - - - - - -
SCI specializes in static inverters and com
pletely uninterruptible power systems ranging 
from 1/2 to over 100 KVA single and three 
phase, for providing transient .. free,completely 
no-break power to critical instrumentation 
and computer loads. Long, reliable experience 
as "state-of-the-art" leader in wide range of 
highly selective industries concentrated in 
utilities, Oils, chemicals, pipelines. process 
industries. 

Chicago, J.J. McBride Sales Co., 6054 Touhy Ave. Bachner 
Indianapolis, Schroeder-Loomis, 810 East 64 St. *SOLAR TEMP teflon tubing - Dearborn Wire & Cable Co. 
Honolulu, Earl Assocs., Box 2845 *SOLARTRON electrollic test equipment - Marconi Instruments 
Silver Spring, M.F. Taylor Co., 9431 Georgia Ave. *SOLATRON regulator - Sola Basic Industries 

Mass Needham, Coakley, Boyd & Abbett, Inc., 1424 High- SOLATRON ENTERPRISES,421 E. Beach Ave .. Inglewood, Calif. 
land Ave. 90302, Pres: D.s. Rathje 

Mich 
Minn 
Mo 

Ferndale, Shaleo, Inc., 23529 Woodward Ave. *SOLCUT soluable cutting oil - Houghton & Co. 
MinneapoliS, C.R. Gibb Co., 1311 West 25th St. * SOLDER-ETTE soldering iron - Fedtro, Inc. 
St, Louis,Lowell,Kangas&Assoc.,lnc.,CreveCoeur *SOLDERETTE wavesolder unit - Electrovert,lnc. 

Sta., Box 26 *SOLDERFORMS solder preforms - Kester Solder Co. 
NY N. Syracuse, L.D. Allen, Inc., Box 205 *SOLDERPAINT solder - Kester Solder Co. 

Yonkers, J. Brown Assocs., 207 Rosedale Rd. SOLIO CONTROLS, INC., 6112 West 14th St., Minneapolis, Minn. 
Ohio 
Ore 
Pa 

W. Richfield, N. Bear Corp., 3435 Streetsboro Rd. 55416, Tel: 612-544-8941; Sis. Mgr: K.M. Lampert *SO LIST RAND terminals & splices - Amp Inc. 
Portland, D.H. Burcham Co., 510 Northwest 19th St. *SOLlI).D polythylene dielectric - Superior Continental Corp. SOLITRON DEVICES, INC., Transistor Div., 1171 Blue Heron 

Rd., Riviera Beach, Fla. 33404, Tel: 305-848-4311, 
TWX: 510-952-6676; Sis. Mgr: R.L. Schoonover 

Philadelphia, D.E.S. Component Sis. Co., 4733 N. SOLID POWER CORP .. 440 Eastern Pkwy., Farmingdale, N.Y. 
Marshall St. 11735, Tel: 516-694-2883; Sis. Mgr: J. Robinson 

Pittsburg, M. Wolfson, 201 Penn Center Blvd. *SOLID MIX system - Perkin - Elmer Corp. • .... FSC No. 21845 
Tex 
EXP: 

Dallas, McKinney Sales Co., 1303 Chemical St. • SOLID STATE ELCTRNS. CORP., 15321 Rayen 51., Sepulveda *SOLO-PHONE headphone amplifier - Shure Bros. Inc. 
*SOLO SOCKET sockets - Milton Ross Co. NY, New York, Morhan Export Co., 458 Broadway Calif. 91343, Tel: 213·894-2271; Sis. Mgr: E. Y. Politi ........ FS 

FOR: Can, Toronto, Ont., Atlas Radio Corp., Ltd.,50Win- No. 11911 ....................................... Pgs. 2323, 2792, 2793, 292 *SOLU BRIDGE solution conductivity illstrument - Beckma,l 
Instruments, Inc. gold Ave. Cal Palo Alto, G. Laine, Inc., 825 San Antonio Rd., 

SMITH, JUDSON A. CO.,Boyertown,Pa.19512, Tel: 215-367-2021; 415-328-1717 *SOLU CHEK electrical conductivity meters - Beckmanlnstru. 
*SOLU METER electrical L1struments for measuri.19 certain 

characteristics of liquids & solutions - Beckman I nst. 
515. Mgr: R.W. Poole III Chicago, PGM Components Sis., Inc., 5642 W. Di-

SMITH-MEEKER ENGRG. CO., 157 ChambersSt.,NewYork,N.Y., 
Tel: (212) WO 4-5510 

* SMITTY lolding hex wrench set- Hunter Tools 
*SMOOTH-ON cements - Smooth-On Inc. 

SMOOTH-ON, INC., 1000 Valley Rd., Gillette, N.J. 07933, Tel: 
201-647-5800; Vice Pres: G.T. Morse 

*SNAIL connectors - Pylon Company; Inc. 
*SNAP-E-LOCK MIL circular connector - Viking Industries, Inc. * SNAP-LOCK limit switches - National Acme Co, 
*SNAP-LOCK MIL circular connector - Viking Industries, Inc. 
SNAP-ON TOOLS CORP., 8120 28th Ave., Kenosha, Wisc. 53140, 

Tel: 414-654-8681; Sis. Mgr: G.H. McCreery ••••• 
FSC No. 55719 

* SNAP-OUT aluminum tower - Up-Right Scaffolds 
* SNAP-PAK rings-Waldes Kohinoor,lnc. 
*SNAP-WRAP modular plate assembly - Bunker-Ramo Corp. 
* SNAPIT electro-mech. specialties - Cable Elec. Prods., Inc. 
*SNAPTROl composition carbon, single turn variable reSistor -

CTS ElectroniCS, Inc. 
* SNIFFER detector -Johnson-Williams Prods. 
*sO-HOT heater - Therm-O-Lab Corp. 
*SOD transistors - SoJitron Devices, Inc. 
*SODECO counters - Landis & Gyr,lnc. 
*SOFTEX softening compounds - Houghton & Co. 

• SOLA ELEC. DIV., Sola Basic Inds., 1717 Busse Rd., Elk Grove 
Village, III. 60007, Tel (312) HE 9·2800, TWX: 910·222·2858; 
51 •• Mlr: S. Speltz ................ .. ..... PiS. 20B9·2091, 2879 

Cal Mt. View, Sola Elec., 380 Logue, 415-961-7573 
Colo Oenver, Electronic Camp. Sis., 4783 S. Quebec St., 

Fla 

Ga 

Ind 

303-771-6200 
Winter Park, Millar-Hutto Assoc., Inc., 501 Park 

Ave., N., 305-647-7407 
Allanla, Millar-Hutto Assoc., Inc., 3110 Maple Dr., 

N.E., 404-261-6160 
Indianapolis, Giles Agency, 5930 Gladden Dr., 317-

253-0910 
Kans Mission, Halgin Sls.,5460 Buena Vista,913-722-2441 
Md Silver Spring, N. Kronstadt Assoc., Inc., 817 Silver 

Spring Ave., 301-585-6141 
Timonium1 Towson Engrg. Sis. Service,1931 Green

spring Dr., 301-252-5610 
Mich Oetroit, R.C. Merchant & Co., Inc., 18411 W. Mc-

Mo 

NJ 

NM 

NC 

Tex 

Utah 

Va 
Wisc 

Nichols Rd., 313-535-6000 
St. Joseph, R.C. Merchant & Co., 505 Pleasant St., 

616-983-7378 
Clayton, Halgin Sis., 201 S. Central St., 314-721-

4415 
Cherry Hill, N. Kronstadt Assoc., Inc., 105 Chapel 

Ave., 609-662-2958 
Haddonfield, Sola Elec., 232 Kings Hwy., E., 609-

428-2311 
Albuquerque, Electronic 'Component Sis" 209 San 

Pablo, S.E, 505-256-3663 
Raleigh, Millar-Hutto Assoc., Inc., N. Hills Office 

Mall, 919-787-9564 
Dallas, R.E. Nesbitt Co., 2930 Merrell Rd.,214-357-

4601 
Houston, R.E. Nesbitt Co., 4208 Mt. Vernon, 713-

528-3811 
Salt Lake City, Electronic Component 515., 44BOCa

mille Dr., 801-278-6044 
Lynchburg, Towson Engrg. Sis. Ser., Box 1104 
Milwaukee, W.M. Braun, 5401 N. Hollywood Ave., 

414-332-1040 

*SOLAR enlargers, copy stat1ds, voltage regulators, cameras, 
etc. - Burke & James 

*SOLAR COAT vl.1yl glass tubing - Dearborn Wire & Cable 
SOLAR ELECTRONICS CO., 901 N. Highland, HollYwood, Calif. 

90038, Tel.: 213-462-0806; Sis. Mgr: A.T .Parker .... 
FSC No. 13222 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

NH 

Pa 

Tex 

versey Ave., 312-622-8183 
Manchester, Eng. Assoc. of New England, 319 

Lincoln St., 603-623-7294 
Philadelphia, WF Assocs., Box 8821, (215) KI 6-

4121 
Dallas, J.Y. Schoonmaker & Co., Inc., Box 20840, 

(214) FL 7-8481 
- - - - - - - -Advertisement- - - - - - - -
Send for descriptions, specifications and cat
alogs describing standard solid state modules 
which include Choppers (30 types), Signal 150-
lators, Relays, Frequency Sensitive Relays, 
DC Amplifiers, FreQmeters, FM Discrimina
tors, Mixers, Phasemeters, Osci lIators-Crystal 
& Tuning Fork, Voltage Controlled Oscilla
tors, Voltage-lo-Frequency Converters, Ana
log-to- Digital Converters, Pressure Trans
ducers, multiplexers, and miniature FMTele
meters. 

Other components available include Reed Re
lays/ Light Controlled Relays, Miniature 
Transformers, Torodial Inductors, Trans
former Solid State Relays and Inductor De
cade Substitution Boxes. ' 

SOLVERE, INC., 1902 W. Chestnut, Santa Ana, Cali!. 92703 
SOLVERE, INC., Sub. Vernitron Corp., 2440 W. Carson St., 

Torrance, Calif. 90501, Tel: 213-328-2504, TWX: 
910-349-6250; 515. Mgr: J.T • Robertson ••• FSC 14984 

* SOMALUX solder flux-American Circuit-tronies Corp. 
* SOMCO projection lenses-Infrared Inds., Inc. 
SOMERSET RADIATION LAB .,1 NC .,2060 North 14th St., Arl ington, 

Va., Tel: 703-525-4255; Sis. Mgr: K. Schomaker 
• .... FSC No. 28921 

- - - - - - - -Advertisement- - - - - - - -
Subminiature DIODE SWITCH covers 1.0 
to 18.0 GHz instantaneously. Fastest WAVE
GUIDE SWITCH: X440 switches in 100-pico
seconds. Lowest-cost X-band waveguide switch 
X402 at $60.00 each. Complete line of STEP
RECOVERY DIODE MULTIPLIERS, 100 MHz 
to 18.0 GHz. Solidstate dividers, limiters, 
phase shifters, oscillators( detectors, am
plifiers, frequency references. AVALANCHE
DIODE 9.0 GHz OSCILLATOR. 160-MHz 
STROBE and LIGHT TRANSMITTER. 

SOMOFAX ultrasonic systems - Automation Industries Inc. 
*SON-TECTOR ultrasonic detector - Techsonics 
* SONAC ultrason controls - Delavan Mfg. Co. 

Units are designed for aerospace, mi litary SONEX, INC., 20 E. Herman St., Phi ladelphia, Pa.19144, Tel: 215-
and industrial applications. Phone, wire or 843-6400, TWX: 710-670-6372; Sis. Mgr: R.A. Fur-
write our sales engineering department for stein 
immediate information,catalogsandquotations *SONIC manual punch press - Strippit 
on standard and custom specifications. *SONITE cement - Smooth-On Inc. 
- - - - - - - - - - - - - - - - - - - - - *SONITRON ultrasonic equip. - Advanced Patent Technology,lnc . 

• SOLID STATE PRODS. CO., Diy. Unitrode Corp., 1 Pingree st. *SONIZON ultrasonic test equpt. - Magna!lux Corp. 
Salem, Mass. 01970, Tel: 617 • 745·2900, TWX: 710·347·022 * SONO-CAD nickel-cadmium battery - Sonotone Corp. 
........ FSC No. 08732 .............................................. Pgs. 2588, 258 ~ONO-PROBE amplifier - Advanced Electronics Inc. 

Ariz Scottsdale, Carter Assocs., Inc., Box 99,602-947- * SONO-RANGER level indicator - Digitrol Sys.( Inc. 
4355 SONOBOND CORP., Sub. Aeroprojects, Inc., 310 E. Rosedale 

Cal Los Angeles, Black & Strong, Inc., 1728 S. La Ave., West Chester, Pa., Tel: 215-696-4710; Sis. 
Cienega Blvd., 213-870-9191 Mgr: D.D. Kirkpatrick 

San Mateo, G.C. Woempner Co., 2040 Pioneer Ct., * SONODUR hardness tester - Branson Instrs. Co. 

Colo l,fttl:t;;:~~~!~n Assocs., Inc., 8000 S. Kendall ~~SN8~nEura~1{sDJln~~n~la~h~~~o~~g~se~S~St~·mation Inaustrtes 
Blvd., 303-798-8439 *SONOFLUX magnetic particle equipment - Automation Industries Inc. 

Conn N. ~~~~i39~~t;~:n & Kutchin, Inc" 22 Broadway, rs~~~5~~~x~~~~~t~~n~ri~igl~tii~ls~~~~rp~ :t~:g:;;::ig~"j~0:sl~1~s 
Fla Clearwater I Perrott Assocs.( Inc., Box 4532,813- *SONOGEN cleaners & d,e'greasers - Branson I nstruments Co. 

531-5513 * SONORAY flaw/thickness tester - Branson Instrs. Co. 
Orlando, Perrott Assocs., Inc., 1607 Forsyth Rd., *SONOSOLDER soldering equipment - Sonobond Corp. 

305-275-1132 * SONOTITE piezoelectric ceramic - Linden Labs., Inc. • 
W. Palm Beach, Perrott Assocs., Inc., Box 6271, • SONOTONE CORP., Battery Div., Dept. Bl0, P.O. Box 200, Elms· 

305-967-1770 ford, N. Y. 10523, Tel: 914·592·9600, TWX: 710·567·1217; 
III Chicago, Carlson Elctrn. Sis. Co .. 74B8 N. Harlem, Sis. Mlr: E. F. Murphy .......................... ,Pgs. 2092, 2093 

312-714-0271 Cal Daly City, R. DelBucchia & Assocs., 15 Southgate 
Kans Mission, Technical Mktg. Assocs., 5827 Uutlook, Ave., 415-756-8414 

(913) TE 1-2888 Huntington Pk., A.A. Dowers Co., 2918 E. Florence, 
Md Lutherville, J.R. Daniel & Co., Inc., Box 124, 301- 213-582-5105 

825-3330 Colo Denver, Brown Technical, 130 5. Yarrow St., 303-
Mass LeXington, Kitchen & Kutchin, Inc., 17 Waltham St., 233-0863 

617-862-8230 III Chicago, Whitmore Assocs., Inc., 535 N. Michigan 
Minn MinneapoliS, S. Clothier Co., 7400 Lyndale Ave., Ave., 312-321-1503 

S.,612-869-3231 Ind Angola, Southern Sis. Co., 105 Lakeshore Dr., 219-
St. LouiS, Technical Mktg. Assocs., 2050 Woodson 665-3961 , 

Rd., 314-427-3600 Indianapolis,Southern Sis. Co.,6216 Carrollton Ave., 
Mo 

NY Ithaca. B. Dean,lnc., 714W.ClintonSt.,607-272-2187 317-253-3359 
Woodbury, Technical Elctrns., Inc., 335 Crossways Ky Louisville, Southern Sis. Co., 212 Republic Bldg., 

Pk. Dr., 516-921-9393 502-583-6902 
Ohio Cleveland. Gibson Elctrns. Mktg. Co., 26100 Brush Mass Reading, C.E. Godfrey Co., Box 68, 617-944-2230 

Ave., 216-731-8330 Mich Grosse Pointe Pk., Associated Factory Agents,1347 
Dayton, Gibson Elctrns. Mktg. Co., '5335 Far Hills Audubon, 313-886-1669 

Pa 
Ave.,513-434-786O Minn St. Paul, CountrYman, Wagner & Behnen Co .. 1955 

GlenSide, J.R. Daniel & Co., Inc .. 2315. E.aston Kd., University Ave., 612-645-9151 
215-887-0550 Mo Kansas City, H.A. Roes & Co., 2601 Cherry, 816-

Tex Dallas, Solid State Sis. Co., Box 20054,lI4-35l-44~ 221-0866 
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SON- SPE 

NM 

NY 

Tex 
Va 

Albuquerque, Bowden Engrg" 2633 Texas, N.E.,S05-
299-0473 . ' .. 

Fayetteville, MoP. Andrews Co., 319 Mott Rd., 315-
637-6405 . 

Pittsford, 0 . .1. Hurley,.Box.26, 7l~586-6159 
Hurst, Edmar Tech. Sis. Co., Box 818,817-282-5561 
Arlington./. Perrott Engrg. Labs., 1020 N. Fillmore 

St .. 103-528-5861' . 
Wash ~tt~~~:Z~Wbb, Inc.,655N.E •. Northlake PI., 

Wisc Oak Creek, Erdman Sls_ Co., 6312 South 27th St., 
414-761-2120 

FOR: Can, Niagara Falls, Ont." CleYite Burgess, ·Ltd., 
. 415 Buttrey St. ., I 

SONOTONE CORP., Electronic Prods. Diy., Elmsford, N.Y.I0523, 
Tel: 914-592-9600, TWX: 914-592-8361; Sis. Mgr: 
R.I. Mahler . 

*SONDWELD welding equipment - Sonobond Corp. 
*SONY tape recorders, & access. - Supe,scope, 
.1l0RENSEN OPERATION, Rartheon Co., Richards Ave., Norwalk, 

Conn. 06858, Tel: 203 - 838-6571, TWX: 710-468-2940; Ady. 
Mar: P. Greaney ........................................................ pp. 2099-2108 

Ala HuntSVille, BCSAssocs.,lnc.,Z317 Bob WaliaceAve., 
S.W" 205-534-1648 

Alas Anchorage, Arco, Inc., Box.759, 907-Z72-5231 
Ariz Phoenix, Barnhill Assocs., 4900 E.lndian School Rd., 

Cal 
602-959-2115 

Palo Alto, Ward-Davis Assocs., 3941 E. Bayshore, 
415-968-7116 . 

Pasadena, Ward-DaYisAssocs., 770 S.Arroyo Pkwy., 
213-684-2840 

San Diego, Ward-Davis Assocs., 3442 Hancock St., 
714-297-4619 

Colo Denver, Barnhill Assocs., 1110 S. Sheridan Blvd., 
303-934-5S05 

Conn Hartford, Instrument )lssacs., Inc., 234 Nklrphy Rd., 
203-525-9367 

Fl. Orlando, BCS Assocs., Inc" 940 N. Fern Creek Ave., 
305-843-1510 

Hun Homi!u!w, Eail Asso~s., :ii~./16J3KUiiiiSt.,8Q8-996-
953 

III Chicago, Pivan Engrg. CD., 3535 W. Peterson Ave., 
312-539-4838. . 

Ind Indianapolis, Pivan Engrg. Co., 8545 Northcrest Ct., 
317-253-1681 

Iowa Cedar Rapids, Pivan Engrg. CD., 4403 First Ave., S. 
E., 319-365-6635 

Md KenSington, Electronic Mktg. Assocs., 11501 Huff Ct., 
301-~0300 

Mass Arlington, Instrument Assocs., Inc., 30 Park Ave., 
617-648-29Z2 

Mich Southfield, S. Sterling Co., 21250 10 1/2 Mile Rd., 
313-357-3700 

Minn Minneapolis, pivan Engrg. CD., 3203 N.Highway 100, 
612-537-4S01 

Mo St. LouiS, S. Sterling Co .• , 11734 Lackland Industrial 
Dr., 314-542-3636 

NJ Eatontown, Sonco, 42R Monmouth Rd., 201-542-1441 
Union, SBM Assacs., Inc.,1519 Stuyvesant Ave., 201-

687-8737 
NM . Albuquerque, Barnhill Assocs., 827Pennsylvania,N. 

E., 505-265-7766 
NY PlainView, SSM Assocs., Inc., 528 Old Country Rd., 

51~433-1421 
PleasantVille, SSM Assocs., Inc., 28 Hobby St.,914-

769"1811 
Rochester, SBM Assocs., Inc., 800 Linden Ave., 716-

381-8330 . 
Syracuse, SSM Assocs.,lnc.,l38 Pickard Blvd.,5858 

E. Malloy Rd., 315-454-9377 . 
NC Gr~ensboro, BCS Assocs., Inc., 1039 E. Wendover 

Ave., 919-273-1918 
Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd., 216-

442-8080 
Dayton, S. Sterling Co., 2673 Culver Ave., 513-298-

7573 
Ore Portland, ARVA, Inc., 2035 Southwest 58th Ave., 

503-292-8762 . 
Pa Camp Hill, Sonco, Park PI. Office Bldg., 717-761-

0577 
King of Prussia, Sonco, 107 Town Center Rd., 215-

265-3250 
Pltt~Z2!~1~' Sterl ing Co., No.2, Pkwy. Center ,412-

Tex Houston, Barnhill Assocs., 3810 Westheimer, 713-
621-0040 . 

Richardson, Barnhill ASSDes.,·S07B Bishop St;,214-
231-2573 

. Wash Seattle,ARVA, Inc., 1320ProsPectSt.,206-622-0177 
Wise, Brookfield, Pivan Engrg. Co., 3640 Mountain Dr., 

414-547-5131 . . 
EXP: Mass, LeXington, Raytheon Co., 141 S!iring St., 617-

862-6600 
FOR, Can, Montreal, P .Q., Megatronix, Ltd., 3300 Cav

endish Blvd., 514-488-0404 
Can, Ottawa, Ont .. Megatronix, Ltd., 739B Ridgewood 

Ave .. 613-731,3860 
Can, Toronto, .ont., Megatronix, Ltd., 1800 Avenue 

Rd .. 41~783-3329 
Can, Vancouver, B.C., ARVA, Inc .. 1624 W. Third 

Ave., 604-736-6377 
• SORE"SON LIGHTED CONTROLS, INC., 530 Oakwaod Ave., W. 

Hartfonl,Conn.06110, Tel: 203 - 236<3267, TWX: 710-425.0034; 
51$. Mar: W. T. SDrensDn .......... : ................................. : .......... 1810 

SOSTMAN, HoE. & CO" 347 E. Lincoln Ave., Box 60, Cranford, 
.N.I. 07016, Tel: 201-272-57SO; Sis. Mgr:R.W.Coxson 

*SOUND CONTROL CENTER mixers, adapters, audio accessor-
Ies - Switcheralt Inc. . ' 

*SOUND DIRECTOR sound columns - Argos Products Co. 
*SOUNDSERVO compresser limiter -.Vega. Electronics Corp. 
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MANUFACTURERS· SALES OFFICES· tRADE NAMES ••• 

------------------------. SOUTH SHORE. METAL PRODS., INC., 88-90 Allen Blvd., Farm- SPARTA MFG. CO., Oover,OhIo.44622,.Tel: 216-818-8751; Sis. 
, . ioydal., N.Y. 11735,' Tel: .51~Z411-3322; Sls_ Mor: Mor: H.F. Bur,kholder 'N" FSCNo. 02107 

A.G. Bauer '. SPARTON CORP., ElectronicsOlv., 2400 E .. Ganson St., Jackson, 
- - - - - - - -Advertisement- - - - - - - - Mieh.Ij~202 ..... FSC No; 82268 '. 
S,s. offers. a stock size line of deep drawn SPARTON 50UTHWI;STiINC., 9621 Coors. R<f;, N.W., Box 1784A, 
cans trimmed to customer's length require- Albuquerque, N.M. 87103, Tel: S05-898"1150, TWX, 
ment at· no extra cost. Will also produce 505-243-8368; Contract Adm: L.A. Sullivan 
sPecial sizes and shapes complete with mount- SPAT RON , INC .. 715 S. Riiymond Ave., Alhambra, Calif. 91803, 
ing brackets, studs, etc. - mumetal and other ·Tel: 213-283-8831; Pres: J.R. Singleton 
shielding typeenclosuresare r!'9ularly shipped. SPAULDING, FIBRE CO., Monogram Industry,: 310 Wheeler St., 
TaDe control drilling and machining available Tonawanda, N.Y. 14150, Tel: 116-692.2000, TWX: 
for panel boards, plug in strips, etc. Quality. 71.6-530-1535; V J'. Mktg:,E.C. Leitz 
control program to MIL-I-45208. SPEAR COMPUTERS, INC., Sub. Becton, Dickinson: & Co., ·335 
-'-. - - - - - ----.--------- Bear Hili Rd., Waltham,· Mass. 02154, Tel: 617-

SOUTHERN AVIONICS CO., 5055 Belmont, Tex. 71706, Tel: 899-4800; SIs. Mgr: JJ'. Foley 
713-833-8633; Sis. Myr: J.B. Goodhue * SPEC STAT temp. SWitch-Control Prod., Inc. 

SOUTHERN ELCTRNS. CORP., ISO W. Cypress Ave., Burbank, * SPECIALAIRE dust free cabinet- Torit Corp. 
Calif. 91S02 SPECIALTIES MfG. CO., 8821 Fenkell, DetrOit, Mich.48238, Tel: 

• SOUTHFIELD ElCTRNS., DiY. Comlel Corp., 21250 10V. Mile 313-931-1484; Sis. Mgr .. C.G. Bender 
Rd., Southfield, Mich. 48075, Tel: 313 - 352-2627, TWX: 810- SPECIALTY CONNECTOR CO., INC., 3560 Madison Ave., In-
232-4936; Sis. Mill H. Moulds .............................. P,. 1502-1504 dianapolis, Ind. 4622.7, Tel: 317-787-6368; Sis. Mgr: 

Ala Huntsville, Gentry Assocs., Inc., 2109 W. Clinton, J.M.Sayre ..... FSC No. 24931 
205-534-9771 SPECIAL TV WAVEGUIDE CORP., 82 Cambridge St., Burlington, 

Cal . Glendale, W.K. Geist Co., 1Z05 Airway, 213-245- Mass., Tel: 617-272-0801; Sis. Mgr: A.R. Hawes 
~SOl . . 

San Jose, W.K. Geist Co., 7267 Bark La., 415-968- • SPECIFIC PRODUCTS, 1237 S. Shamrock Ave.; Monrovia, Calif. 
1608 . ' 91016,Tel: 213 - 359-6636; Sis. Mill J. Van Gross ........ Pg; 756 

Fla Orlando, Gentry Assocs., Inc.,5SO N.BumbY, 305- Cal Downey, Wieler & Co., 10842 S. Paramount Blvd., 
841-7740 (213) TO 1-9223 

Ga Atlanta, Gentry Assacs., Inc., Box 13513, Sta. K, Sunnyvale, Wieler & Co., 405 S. Sonnyvale, 408-
404-233-3816. 736-6098 

III Des Plaines, Marsland Assoc., Inc., 1000 Executive Mass LeXington, W.M. Hague Co., 10 Muzzey St., 617-
Way, 312-298-2620 862-5700 

·Ind Indianapolis, Marsland Assoc., Inc.,3734Carroliton NJ Ridgewood, Data-Rep Assocs., 1250 E. Ridgewood 
Ave., 317-924-3568 Ave., 201-445-5389 

Md Silver Spring, Brimberg Assocs.,814 Thayer Ave., NY Huntington Sta., Data-Rep Assoc., Box 164, 516-423-
301-588-7790 7677 

Mass Brookline, Moody-Carlson Assoc., 23 Harvard St., Pa Norristown, Data-Rep Assoc.,Box349,215-279-8Z10 
617-267-0161 . Tex Dallas, Vidal Elctrns.,3403 High Bluff Dr., 214-

Mh,;il SuuihTieiu, S. Steriing Co" 21250 1G liZ iviiie Rd., 241-4491 

Mlnn 313-357-3700 Va Anna7nOd3-aI2eL'~9in1e05AssIlCS., Inc., 7753 A2 Pa.triot Dr., 
Minneapolis, Marsland Assoc., Inc., 231 N. Edge- :>0 

wood Ave., 612-545-4481 * SPECO sPeakers, capacitors, test equill., Intercoms, phono 
Mo St. Louis, S. Sterling Co., 11734 Lakeland Ind'i. arms, cartridges, earphones-Components S!iec. 

Dr., 314-542-3636 SPECTRA-ELECTRONICS, INC., 923 N. San Antonio Rd;, Los 
NY Buffalo, R.F. Lamb Co., Inc., 1865 Kenmore Ave., Altos, Calif. 94022, Tel: 415-948-4998; Sis. Mgr: 

716-874-4900 F.I. McCarthy 
Kingston, R.F. Lamb Co., Inc., 17 John St., 914- *SPECTRA-FLEX flat ribbon· cables' - Spectra-Strip Corp. 

338-8833 *SPECTRA-INK marking ink - Spectra~Strip·Corporati.n 
Rochester, R.F. Lamb Co., Inc., 63 Norcrest Dr., SPECTRA-PHYSICS, INC., 1250 W. Middlefield Rd., MI. View, 

7l~544-5580 Calif. 94040, Tel: 415-961-25SO, TWX: 910-379-
SyraCllse, R.F. Lamb Co., Inc., E. Molloy Rd., 315- 6941; SIs. MGR: R. Stark 

454-2469 SPECTRA-STRIP CORP.,. P.O. Box 415, Garden Grove, Calif. 
NC Burlington, Gentry.Assocs:, Inc.,116E.O'NeaIAve., 92642, Tel: 714-892-3361, TWX: 910-596-1314; Sis. 

919-227-2581 Myr: F .W. Hanna 
Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd., 21~ *SPECTRA-TEMP flat ribbon cables· Spectra-Strip CO'P. 

442-8080 *SPECTRA-TWIST flat ribbon cables - Spectra·Strip Corp. 
Dayton, S. Sterling Co., 2673 Culver Ave., 513-298- SPECTRAL OYNAMICS CORP. ·OF SAN DIEGO, P.O. Box 671, 

7573 San Diego, Calif. 9211Z, Tel: 714-278-2S01, TWX: 
Pa Pittsburgh, S. Sterling Co., 2 Parkway Ctr., 412- 910-335-2022; Sis. Mgr: W.H. Hawkins, Jr ...... 

884-5515 FSC No. 20227 
Tex Dallas, True Tech., 12016 Fieldwood La.,214-239- SPECTRAN ELCTRNS. DIV., Novatronics, Inc., P.O •. Box 878, 

7741 . Pompano Beach, Fla. 33061,Tel:305-942-52OO, TWX: 
Wash Seattle, R.s. Drake Assoc., 6133 Maynard Ave., 510-9~9878; Sis. Mgr: J.A. Cianciarulo 

5.,206-763-2155 * SPECTRASCAN'750 gas analyzer- Granville-Phillips Co. 
SOUTHWEST PRODS. CO., 1705 S. Mountain Ave., Monrovia, • SPECTROl ELCTRNS. CORP., 17070 E. Gale Ave., City cit Indu. 

Calif., Tel: 213-358-0181 ..... FSC 110. 81376 by, Calif. 91745, Tel: 213 - 964-8565, 1WX: 910-564-1314; 
SOUTHWEST TECH. PROOS. CORP., 219 W. Rhapsody, San MkII. M ... : T. A. stengleid ........ FSC No. 02111 .. Pas. 2492-2497 

Antonio, Tex. 78216, Tel: (512) 014-3140; Sis. Mgr: Ala Huntsville, Technical Mktg., Inc., Box 1001, 205-534-
D. Meyer . 2487 

SOUTHWIRE CO., 4 Fertilla St., Carrollton, Ga. 30117, Tel: 404- Ariz Phoenix, Brooks, Feeger Assn., 4710 North 16th 
832-6311; V J'. Sis: J.H. Grilfin St., 602-264-6536 

SPACE CRAFT, INC", 8620 S. Memorial Pkwy., HuntSVille, Ala. Cal San Diego, Transdynamics, Inc_, 3108-SthAve., 714-
35802, lei: Z05-881-1611, TWX: 510-579-2234 ..... . 298-8215 
FSC No. 17981 . San FranciSCO, W.I. Purdy Co., 31Z-7th St., 415-

SPACE DIVERSITY SYSTEMS, Box 167, Totowa, N.J. 07512, Tel: 863-3300 
. . 201-271-1800;. Sis. Mgr: B. 5oedecor Colo Denver, Brooks, Feeser Assn., 1309 S. Inca St., 

SPACE POWER ASSOCS., INC., 161 Brielle Ave., Staten Island, 303-744-3301 
N.Y •. 10314, Tel: 212-448-4172; Sis. Mgr: E.L. Conn .New Haven, Kitchen & Kutchin, Inc., 22 Broadway, 
Alestra _ .. FSC No. 21854 203-239-0212 

.spACE PRODS" INC~ 6631 Sarnia Ave., Long Beach, Calif. 90805, DC Washington, Mechtronics Sis., Inc., 7600 Georgia 
Tel: (21:1) NE ~6161; Sis. Mgr: R.Rubley; FSC 10012 Ave~ N.W., 202-Z91-6OO4 

*SPACE SAVER panel meter - Dixson, Inc,' Fl. Largo, .Iechnical Mktg., Inc., Box 237, 813-446-
*SFACIO MICRO DRAFTER dralting machine - Straube Industries 6192 
*SPADE-LOK terminal - Ami> Inc. Orlando, Technical Mktg., Inc., 1511 E.· RobinSon, 
• SPAR ELCTRNS., INC., 7969 Enginee, Rd., San O1ap, Calif. 305-424-8531 

92111, Tel: 714 - 279-1641; $Is. Mill R. J. McNaul ................ Ga Marietta, Technical Mktg., Inc., Box 1152, 404-435-
............................................................. , ................ : ..... pp. 2110, 2111 0079 

Ariz Scottsdale, Inter-Mountain Scientific Co., 8650 E. III Chicago, Knoblock & Assacs., 4902 'Tollview Dr., 
Montebello Ave., 602-~2447 312-392-8586 

Cal Palo Alto, p. Nurches Co., 999 Commercial St., Ind Ft. Wayne, R.O. Whitesell & Assocs" Inc.,· 272 
415-32~7842 . Central Bldg., 219-743-4411 

Pasadena, p. Nurches Co., 2396.E. Foothill Blvd., Indianapolis, R.O. Whitesell & ASSDes., Inc.,662OE. 
213-681-8957 Washington St., 317-359-5374 

Mass Needham Hgts;, C. Lueders & Co., Box 161, 6U- Iowa Cedar Rapids, J. Vrbik Co., 2818 ''A" Ave., N.E., 
449-8345 319-365-0461 

Mo St.Louis, R.D. Sebright & CD., 7120 W. Florissant Kans Wichita, Aerotronles, Inc., Box 11026, Washington 
Ave., 314-261-0055 Sta.,316-264-7925· 

NJ S. Orange, SimberkoffSls., Inc., 71 Valley St., 201- ICy Louisville, R.O. Whitesell & Assocs., Inc., 3620 
763-7900 Lexington Rd., S02-893-7303 

Ohio Cleveland, C.H. Dolluss,. Jr. & Co., 2801 Payne Md Baltimore, Mechtronics Sis., Inc., 606 Edmondson 
. Ave" 21~771-1270 Ave., 301-744-6403 

Pa Pittsburgh, G.5. Root & Co., 809 Wainwright Dr., Mass LeXington, Kitchen & Kutchin, Inc., 17 Waltham St., 
412-561-4125 617-862-8230' 

Tenn Memphis, A. Engelman. Co., Box 12091, 901-458- Mich LathruP Village, R.c. Nordstrom & Co., Box 32, 
. 6263 313-444-4417 

Tex Houston, Blacketer O'.Rourke Assocs., Box 36844, Minn Minneapolis, F.B. Hill Co., 6110 Excelsior Blvd., 
713-782-6837 612-929-6727 • 

Wash Seatt!~(zComptronics, 3Z2O. 16th Ave., W., 206-284- Mo St. Louis, Aerotronic$, Inc., Box 6236, Lambert 
_ Field, 314-42~6O . 

• Trade Name-See Mfr. lAsting .' eem/1969, 



· •. including Federal Supply Codes (FSC) where available 

NJ Haddontield,Sunday-O-Brien,15PotterSt.,609-429- *SPEED CYCLE drive - Sterling Electric Motors, Inc. 
4013 * SPEED GRIP fasteners - Tinnerman Prods., Inc. 

NM Albuquerque, Brooks, Feeger Assn., 1238 Ortiz, S. * SPEED NUT fasteners - Tinnerman Prods., Inc. 
E., 505-268-4387 *SPEED SERTS inserts and studs - Tridair Industries 

NY Lynbrook, Bittan Assocs., Inc., 381 Sunrise Hwy., *SPEED-TROL drive - Sterling Electric Motors, Inc. 
516-593-3833 ~ ~PI:.I:.U~LI:J( stepper motor speed control- I Ii< 1 ~ontrols 

Syracuse, I.A. Hotze Co., Inc., 112 DeWitt St., 315- *SPEEDIAL motor speed control - Lutron Electronics Co. 
479-6641 * SPEEDIVAC all prods.- Edwards High Vacuum Can., Ltd. 

NC Greensboro, Technical Mktg., Inc., Box 6664, 919- * SPEED MASTER color analyzer - Electronic Sys. Engrg. Co. 
274-2570 * SPEEDPUNCH punched card equip.-Uptime CorP. 

Ohio Cincinnati, R.D, Whitesell & Assocs" Inc., 1172 W. *SPEED RACE hf remote controlled radio - Racal Communications 
Galbraith,513-521-2290 * SPEEDREADER punched card equip.- Uptime Corp. 

Cleveland, R.O. Whitesell & Assocs., Inc., 21139 * SPEEDTRDL motor speed control- eBC Inds., Inc. 
Lorain Ave., 216-333-2585 *SPEER RESISTORS resistors - Airco Speer Electronic Camp. 

Dayton, R.O. Whitesell & Assocs .. Inc., 4133 S. • SPELLMAN HIGH·VOLTAGE ELCTRNS. CORP., 1930 Adee Ave., 
Dixie, 513-298-9546 Bronx, N. Y. 10469, Tel: 212 • 547·0306; Sis. Mgr: S. M. Skeist 

Okla Oklahoma City, Ammon & Champion Co., Box 12274, ...................................................................................... Pgs. 2094-2097 
405-942-8222 *SPEMCO H-H switches - Specialties Mfg. Co. 

Tulsa, Ammon & Champion Co., Box 4682, 918-627- SPENCER-KENNEDY LABS., INC., 1320 Soldier's Field Rd., 
7670 Boston, Mass. 02135, Tel: 617-254-5400; Sis. Mgr: 

Pa Pittsburgh, R.F. Clark Co., 10511 Lindberg Ave., D. Lemire ..... FSC No. 88887 
412-242-9500 SPEREX CORP., 2239 Pontius Ave., Los Angeles, Calif. 90064, 

Tex Dallas, Ammon & Champion Co.,628 Blanton Towers, Tel: 213-478-1541; Sis. Mgr: R.M. Frazer 
214-357-8441 SPERRY ELCTRN. TUBE DIV.,Sperry Rand Corp., Gainesville, 

Houston, Ammon & Champion Co., 11514 Burdine, Fla., Tel: 904-372-0411; Sis. Mgr: D.L. Davis ..... 
713-729-1233 FSC No. 08696 

Utah Salt Lake City, Brooks, Feeger Assn., 253 Rio SPERRY MARINE SYS. DIV., Sperry Rand Corp., Rte. 29 N.& 
Grande,801-359-2427 Hydraulic Rd .. CharlotteSVille, Va. 22901, Tel: 703-

Wash Mercer Island, Transdynamics, Inc., 7834 Southeast 973-3371, TWX: 510-587-5463; Sis. Mgr: L.W. Gibson 
32nd St" 206-232-1094 ..... FSC No. 03956 

Wisc Milwaukee, Mueller Elctrns. Sis., 10721 W. Capital SPERRY MICROWAVE ELCTRNS. DIV., Sperry Rand Corp., 
Dr., 414-464-4210 Box 4648, Clearwater, ~Ia., lei: ijU-ij~~-'I'IIl, 

FOR: Can, Montreal, Que., Aeromotive Englg. Prods., TWX: 813-855-4505; Sis. Mgr: F.J. Lavelle 
Ltd., 887 Montee DeLiesse, 514-747-4781 SPERRY RAND CORP., Univac Div., P.O. Box 8100, Philadelphia, 

Can, Toronto, Ont" Aeromotive Engrg. Prods., Ltd., Pa, 19101 
1912 A Ave. Rd., 416-783-4288 SPIVEY, JAMES S.,INC., P.O. Box 6298, Washington, D.C. 20015, 

*SPECTROLINE ultra violet eQuipment,etc. - Black Tel: 202-363-1580; Sis. Mgr:J.S.Spivey .. FSC05071 
Light Eastern *SPHER-O-DYNE microphone - Shure Brothers, Inc. 

*SPECTROMET spectrometer - Baird-Atomic Inc. *SPHINCTER sockets - Pylon Company, Inc. 
*SPECTROSIL synthetic fused quartz - Thermal Amer. Fused Co. *SPI FLAME combustion safeguard controls - Sensor Precision 
*SPECTRUM diamond lapping compounds - Penn Scientific *SPI SCAN flame detectors - Sensor Precision Industiries 

Products Co., Inc. *SPI-TECTOR infrared detector - Sensor Precision Industries, 
• SPECTRUM INSTRS., INC., Box 474, Tuckahoe, N. Y. 10707, *SPI TELL annunciators - Sensor Precision Industries, Inc. 

Tel: (914) SP 9-8111; Sis. Mgr: J. Ericksen ........ Pgs. 1310, 1311 *SPI WELD welding equipment - Sensor Precision Industries 
• SPECTRUM TECHNOLOGY, INC., Bldg. 240, Santa Barabara Air· '" SPIN-PIN prod. aid machine-Bruno-New York Inds. Corp. 

port, P.O. Box 368, Goleta, Calif. 93017, Tel: 805· 964-7791; * SPI N WI NDER bobbin winder - Gorman Machine Gorp. 
Sis. Mgr: R. Land .................................................... Pgs. 1132, 1133 * SPIR-D-FOAM foam dielectric cable c Prorlelin, Inc. 
Cal Los Angeles, Halbar Assocs., 1805 W. Third St., * SPIR-O-GUIDE elliptical waveguide-Prodelin, Inc. 

213-387-8283 * SPIR-O-LINE air dielectric cable-Prodelin, Inc. 
San Mateo, G.C. Woempner Co., 2040 Pioneer Ct., * SPIR-O-LOK connectors-Prodelin, Inc. 

415-349-6316 *SPIRACEL battery - Yardney Electric Corp. 
Colo Boulder, B. Marsh & Assocs., 1842 Canyon Blvd., * SPIRAFIL II semi-rigid cable-Phelps Dodge Elctrn. Prods. 

303-443-1749 *SPIRAKORE transformer - General Electric Co. 
Conn Milford, Todino Engrg. Sls.,Box 402, 203-874-6643 *SPIRAL WRAP spiral-cut polyethylene, rulan, nylon & teflon 
Fla Orlando, Buchanan & Abrams Assoc., Box 6026, -lCD/RALLY 

305-423-8995 * SPIRAL WRAP cable wrapping mat'I.-lcore Electro-Plastics 
Kans Wichita, M.E. Bettis Co., 423 N. Fountain, 316-685- *SPIRALWEAVE cable - Okonite Co. 

7441 *SPIRAP wire & cable binding - Amp Inc. 
Mass Needham Hgts., TodinoEngrg. Sis., 50 Kearney Rd., *SPIROBAND wire/cable harness - Electrovert, Inc. 

617-444-7925 SPIROL PINS spring pins - C.E.M.Co. 
Mo Kansas City, M.E. Bettis Co., 3706 Broadway, 816- *SPLIT BALLBEARING ball bearings - MPB Corporation 

561-0772 * SPLIT SECTOR spectrometer tube - Veeco Instrs" Inc. 
St. Louis, M.E. BettiS Co., 9103 Bessemer Ave., *SPOOLARC spooled wire - All-State Welding Alloys Co., Inc. 

314-429-2099 *SPORTSMAN lanterns & flashlights - Ray-O-Vac Co. 
NY HickSVille, Salsbury Assocs., 331 W. John St., 516- *SPORTSMAN depth finders - Ross Laboratories, Inc. 

938-1080 *SPOTCHECK dye penetrant test - Mag,Jaflux Corp. 
Syracuse, Nycom, Inc., 2002 Teall St.,315-437- * SPOTLITE indicator light- Line Elec. Co. 

8343 SPRAGUE ELECTRIC OF CANADA,L TD.,l0 Bertal Rd., Toronto, 
NC Charlotte, AI Over Co., 3723 Country Ridge Rd., Ont., Can., Tel: 416-766-6123, TWX: 610-491-1541; 

704-366-8601 Sis. Mir: W.M. O'Meara 
Ohio CinCinnati, Luebbe Sis. Co., 2649 Erie Ave., 513- • SPRAGUE ELEC. CO.,481 Marshall St., N. Adams, Mass. 01247, 

871-4211 Tel: 413·664-4411, TWX: 413-663·3581; V.P. Sis: N. W. Welch 
Cleveland, Luebbe Sis. Co., 1010 Euclid Ave., 216- ........ FSC No. 56289 ............................................................... Pg. 693 

775-1700 Ala Huntsville Sprague Elec. Co., (Oper,) WX 4000 
Dayton, Luebbe Sis. Co., Box 224, Dubel Sta., 513- Ariz Phoenix, Sprague Elec. Co., 3550 N. ~entral Ave., 

252-2200 602-279-5435 
Sheffield Lake, Luebbe Sis. Co., 269 Thelma Or., Los Angeles, Sprague Elec. Co., 12870 Panama ,t., 

216-734-4242 213-870-0161 
Pa Phi ladelphia, KVA Sis. Co., 7208 Rising Sun Ave., Cal Burlingame, W.J. Purdy of Calif., 770 Airport Blvd., 

215-728-5802 415-347-7701 
Tex Dallas, Texas Avionics Co., 4515 Prentice St., 214- • Sacramento, Sprague Elec. Co., 213-391-0611 

368-3566 Colo Denver, Sprague Elec. Co., 5670 l:..tvansAve.,303-
*SPECULAG silver plating bath - Conversion Chemical Corp. 756-3611 
• SPEDCOR ELCTRNS., INC., 70·31 84th St., Glendale, N. Y. Conn Trumbull, Sprague Elec. Co., 935 White Plains lid., 

11227, Tel: 212·894-8100 .................... Pgs. 1204, 1205, 1780 203-261-2551 
Conn Meriden, Abbott - Allison, Inc., Box 467,203-237- DC Washington, Sprague Elec. CO.,3900WisconsinAve., 

NJ 

NM 

NY 

Ohio 

Pa 
Tex 
Va 

9232 N.W., 202-244-6006 
Caldwell, Garten Assoc., 375 Passaic Ave., (20ll Fla Clearwater, Sprague Elec. Co., 1439 Gulf to Bay 

CA 6-7800 Blvd., 813-446-0466 
Albuquerque, Aztec Enterpri ses, 5206-B Constitution III Schiller Pk., Sprague Elee. Co., 9950W. Lawrence 

Ave., 505-268-6421 Ave., 312-678-2262 
New York, Frathom Co., 202 East 44 St., 212-687- Ind Indianapolis, Sprague Elec. Co., 2511 East 46th St., 

9390 317-54b-4911 
New York, Sylvan Ginsbury, 72 West45St.,(212) MU Mass Newton, Sprague Elec. Co., 343 Washington St.,617-

7-3213 969-7640 
Rochester, J.D. Ryerson Assoc., Box 8369, 716-442- " N. Adams, Sprague Elec. Co., 481 Marshall St., 

1900 413-664-4411 
Dayton, Electro-Enterprises, 2621 Mardon Dr.,513- Mich Ann Arbor, Sprague Elec. Co., 259Collingwood,313-

426-6071 761-4080 
Chalfont, Kastle Assoc., RD #1, 215-348-4466 • Detroit, Sprague Elec. Co., Enterprise 7498 
Irving, Noakes Engrg., Box 968, 214-255-0441 Minn MinneapoliS, HMR, Inc., 9 East 22nd St., bI2-335-
Falls Church, Jay Co., 2914 Annandale Rd., 703-534- 7734 

7800 Mo St. Ann, Sprague Elec. Co., 500 Northwest Plaza, 
'Wash Seattle, Associated Inds., 3711 S. Hudson St., (206) 314-291-2500 

PA 3-5600 NJ Cherry Hill, Sprague Elec. Co., 1050 N. Kings Hwy., 
*SPEECH-O-METER cleft palate trainer - Vega Electronics Corp. 609-667-4444 
*SPEED-AIR-BONDS insulating varnishes - Sterling Varnish Co. NM Albuquerque, C.T. Carlberg & Assocs., Box 3177, 
* SPEED CLAMP fasteners- Tinnerman Prods., Inc. Sta. 0, 505-265-1579 
* SPEED CLINCH fasteners- Tinnerman Prods., Inc. NY Eastchester, W. Rutt, Inc., 475 White Plains lid., 
* SPEED CLIP fasteners- Tinnerman Prods., Inc. 914-779-4100 

-----------------------SEE PAGE 352 TO GET YOUR COPY OF THE RADIO·ELECTRONIC MASTER 
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New York, Sprague Elec. Co., 50 East 41st St., 212-
679-1195 

Winston-Salem, Sprague tlec. \';0., 928 tsurke :x.., 
919-722-5151 

Ohio Chagrin Falls, Sprague I:.lec. Co., 24 N. Main :.t., 

Pa 
Tex 

216-247-6488 
Cincinnati, Sprague Elec. Co., Enterprise 3 .. 8805 
Dayton, Sprague·Elec. Co.,224LeoSt.,513-223-9187 
Philadelphia, Sprague Elec. Co., 215-467-5252 
Richardson, Sprague Elec. Co., First !::Sank &. -I rust 

Bldg., 214-235-1256 
Wash Seattle, Sprague Elee. Co" 4601 Aurora Ave" N., 

206-632-7761 
*SPRAY ADHESIVE pressure sensitive adhesive - III. Bronze 
SPRAYON PRODS., INC., Industrial Supply Div., 26300 Fargo Ave., 

Bedford Hgts., Ohio 44146, Tel: 216-292-7400; Sis. 
Mgr: D.s. Powers 

SPRENGNETHER, W.F .INSTR.CO.,INC.,4567 Swan St., St. Louis, 
Mo., Tel: 314-535-1682; Pres: R.F. Hautly 

SPRING CITY ELECTRICAL MFG. CO., Hall & Main Sts., Spring 
City, Pa. 19475, Tel: 215-948-4000; Sis. Mgr: M. 
Kanter 

* SPRING-O-MATIC cable reel-Industrial Elec. Reels, Inc. 
SPRINGER AIRCRAFT RADIO CO., RR4I 2, Box 98, Shelleyville, 

Ind., Tel: 317-835-7757;- Sis. MilO E.W. Springer 
*SPRINGTER sockets - Pylon Company, Inc. 
*SPRINGTITE screw & helical washer assy. - Eaton Vale & Towne 
SPRUCE PINE MICA CO., INC., 108 Greenwood Rd.,Spruce Pine, 

N.C. 28777, Tel: 704-765-4241; Pres: E.H. Farnam 
..... FSC No. 16037 

*SPUTTOMETEK monitor - Materials lIesearch ~orp. 
* SPYRALINE solder package- Rayline, Inc. 
*SQ.-LINE thick-strip transmission line technique - Kevlin Mfg. 
*SQUADCAL hf manpack radio - Racal Communications 
*SQUARE CUT bnc connector type - Bendix Corp. 
SQUARE 0 CO., 205 S. Northwest Hwy., Park Ridge, III. 60068, 

Tel: 312-774-9200; Pres: M.P. Kartalia 
* SQUARETRIM trimming potentiometer- Weston Components 
SQUIRES-SANDERS, INC., Martinsville Rd., Liberty Corner, N.J., 

Tel: 201-647-3200; Dir. Mktg: R.A. Powell ..... 
FSC No. 26857 

*STA-CISE diode test process - Motorola Semiconductor 
*STA-FAST fasteners - Shur-Lok Corporation 
*ST A-KON terminals - Thomas & Betts Co. 
* STA-LINE bag paper - Mosinee Paper Mills Co. 
*STA-LOK bearing nuts & lockwashers - Shur-Lok Corporation 
*ST A-PUT lubricants - Houghton & Co. 
* STA-PUT pushback wire-Consolidated Wire & Assoc. Corps. 
STA-TlTE MFG. CO.,P .0.Box "G",S.Hwy., LeXington, Mo. 64067, 

Tel: 816-259-4323; Sis. Mir: A.W. Settle 
*sTA-VO-TROL voltage regulator - General Electric Co. 
STA-WARM ELECTRIC CO., INC., 116 N. Chestnut St., Ravenna, 

Ohio 44266, Tel: 216-296-6461; Sis. Mgr: E.Littrell 
..... FSC No. 56403 

* STAB-COAT insulating coating-American Components, Inc. 
* STABELEX capacitor -Industrial Condenser Corp. 
*STABIL-GLOW furnaces - Blue M Electric Co. 
*STABIL-THERM ovens - tllue M I:.lectlic ~o. 
STABLE DYNAMICS CORP., 8098 Engineer Rd., San Diego, Calif. 

92111, Tel: 714-277-8656 ..... FSC No. 28117 
*STABILINE automatic voltage regulators - Superior Electric 
*STABILITE laser - Spectra-PhYSiCS, Inc. 
*STABILITE resistors - Stackpole Components Co. 
*ST ABLOHM reSistance wire - California Fine Wire Company 
*STACK-LITE lamp displays - Pinlites, Inc. 
STACKBIN CORP., P.O. Box 434, Pawtucket, R.I. 02862, Tel: 

401-722-1600; Sis. MilO R.D. Moore 
STACKPOLE CARBON CO., Carbon Div., Stackpole St., St. Marys, 

Pa. 15857, Tel: 814-834-1521, TWX: 510-693-4511; 
Sis. Mgr: D,R. Dobson ..... FSC No. 78488 

• STACKPOLE CARBON CO., Electronic Comps. Div., St. Marys, Pa. 
15857, Tel: 814·834-1521, TWX: 510-6934511; Sis. MgI: 
H. A. Wiliiams ........ FSC No. 78488 .................................. pg. 2432 

Ariz Scottsdale, Dorton Enterprises, Inc., Box 1297,602-

Cal 

Fla 

III 

Ind 
Mass 
Mich 

946-6575 
Los Angeles, Black & Strong, Inc., 1728 S. LaCienega 

Blvd .. 213-870-9191 
San Carlos, Melchior Assocs., Inc., 820B Cherry St., 

415-591-7383 
San Diego, Black & Strong, Inc., 444 Olive St., 714-

298-4711 
Orlando, Technical Mktg., Inc., 1511 E. Robinson 

Ave., 305-843-2500 
Chicago, A,A, Woods & Assocs., Inc., 5511 W. Mont-

rose Ave., 312-283-7400 
Bloomington, R.E. Riggs, Box 846, 812-339-6166 
Winchester, S.C. Hooker, Inc., Box 352, 617-729-5482 
Birmingham, J.E. Vollmer ,Jr .,31516 Robinhood.Dr., 

313-644-3571 
Minn Minneapolis, HMR, Inc., 9 East 22nd St., 612-335-

Mo 

NY 

NC 
Pa 

7734 
Grandview, L.R. Harry & Assocs., Box 588, 816-

763-3634 
Buffalo, R.W. Mitscher Co., 496 Ellicott Sq. Bldg., 

716-854-2517 
Fayetteville, D.N. Rogers, 51 Ely Dr.,315-446-4540 
New York, Sprung/Nussbaum, Inc., 254 West 31st 

St., 212-565-1820 
Raleigh, J.O. Nagle, 3~08 Horton St., 919-828-0575 
Oreland, Brown-Frederick & Assocs./lne.,SS Penn

sylvania Ave., 215-887-1325 
St. Marys, C.A. Hammer, 684 Maurus St., 814-834-

1437 
Tenn Nashville, J.N. Smith,. 2508 Stones River Ct., 615-

Tex 

Va 

883-2220 
Dallas, M.N. Herbst, 7733 Indian Springs Rd .. 214-

239-2497 
Virginia Beach, C.J. Bludau, 3100 Basin Ct., 703-

464-9039 
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_ST_A_-_ST_A ____________ • _______________ .MANUFACTURERS. SALES OFFICES' TRADE NAMES ••• 

Wash Seattle, ElectrQnic Sis. Corp., 5606 California Ave., 
S.W.,206-932-0330 

FOR-: Can, Toronto, Ont., Canadian Stackpole, Ltd" 550 
Evans Ave., 416-255-2373 

STACKPOLE CARBON CO., Magnet Div., Kane, Pa.16735, Tel: 
814-837-7000, TWX: 510-695-8360; 515. Mgr: D.R. 
Dobson ...... FSC No. 78488 

• STACKPOLE COMPONENTS CO., P.O. Box 14466. Raleigh, N. C. 
27610, Tel: 919 - 828-6201, TWX: 510-928-0520; Sis. Mgl: 
C. F. Robisonoo ...... FSC No. 78488 ........................ Pgs. 2778-2780 

Ariz Scottsdale, Dorton Enterprises, Inc., Box 1297,602-

Cal 

Fla 

III 

Ind 
Mass 
Mich 

946-6575 
Los Angeles, Black & Strong, Inc.; 1728 S. LaCienega 

Blvd., 213-870-9191 
San Carlos, Melchior Assocs., Inc.,820B Cherry St., 

415-591-7383 
San Diego, Black & Strong, Inc., 444 Olive St., 714-

298-4711 
Orlando, Technical Mktg., Inc., 1511 E. Robinson 

Ave., 305-843-2500 
Chicago, A.A. Woods & Assocs., Inc., 5511 W. Mont-

rose Ave., 312-283-7400 
Bloomington, R.E. Riggs, Box 846, 812-339-6166 
Winchester, S.C. Hooker, Inc., Box352, 617-729-5482 
Bi rmingham, J.E. Vollmer, Jr" 31516 Robinhood Dr., 

313-644-3571 
Minn Minneapolis, HMR, Inc., 9 East 22nd S;.,612~335-

Mo 

NY 

NC 
Pa 

7734 
Grandview, L.R. Harry & Assocs.,: Inc., Box 588, 

816-763-3634 
Buffalo, R.W. Mitscher Co., 496 Ellicott Sq. Bldg., 

716-854-2517 
FaYetteville, D.N. Rogers, 51 Ely Dr.,315-446-454O 
New York, Sprung/Nussbaum, Inc., 254 West 31st 

St., 212-565-1820 
Raleigh, J.~. Nagle, 3508 Horton St., 919-828-0575 
Oreland, Brown-Frederick & Assocs., Inc.,8B Penn

sylvania Ave., 215-887-1325 
St. Marys, CA. Hammer, 684 Maurus St., 814-834-

1437 
Tenn Nashville, J.N. Smith, 2508 Stones River Ct., 615-

Tex 

Va 

883-2220 
Dalias, M.N. Herbst, 7733 Indian Springs Rd., 214-

239-2497 
Virginia Beach, C.J. Bludau, 3100 Basin Ct., 703-

464-9039 
Wash Seattlez Electronic Sis. Corp., 5606 California Ave., 

S.W.,206-932-0330 
FOR: Can, Toronto, Ont., Canadian Stackpole, Ltd., 550 

Evans Ave., 416-255-2373 

• STACO, INC., 2240 East 3rd St., Dayton, Ohio 45403, Tel: 513 -
253-1191, TWX: 513-944-0432; Sis. Mgl: D. R. Switzer ........ FSC 
No. 83008 ..................................................... : ........................ Pg. 2893 

Alas Anchorage, R. Merritt Co., Box 171 
Ariz Scottsdale, C.T. Carlberg& Assoc.,45 W. FirstAve., 

602-946-8654 
Cal Orange, West, Inc., 1 Union Bank Sq., 714-547-0861 
Colo Arvada, Arrowhead Sales, 6460 Brentwood, 303-798-

0319 
Conn Waterbury, CoakleY, Boyd & Abbett, 6 Gaywood Dr., 

Fla 

Ga 

III 

Ind 

203-756-8766 
Winter Park, Millar-Hutto Assoc., Inc., 210 Park 

Ave., N., 305-647-1707 
Atlanta, Millar-Hutto Assoc., Inc" 3110 Maple Dr., 

N.E.,404-261-6060 
Skokie, Saffro & Assocs., 3736 Dempster St., (312) 

JU 8-0905 
Ft. Wayne, R.O. Whitesell & Assoc., 203 W. Wayne 

St., 219-743-4411 
Indianapolis, R.O. Whitesell &Assoc.,6620 E. Wash

ington St., 317-359-5374 
Kans Leawood, Poly-Onics, Inc .. 4434 West 90th Terr., 

Ky 

La 

Md 

913-648-4173 
Louisville, R.O. Whitesell & Assoc., 3620 Lexing

ton Rd., 502-893-7303 
New Orleans, Texport Co., 411 S. Murat, 504-486-

6810 
Landover Hills, Eastern Components, Inc., 6200 

Annapolis Rd., 301-322-1412 
Mass Needham, Coakley, Boyd & Abbett, 1424 Highland 

Ave., 617-444-5470 
Mich Benton Harbor, R.O. Whitesell &Assoc.,303 Fidelity 

Bldg., 616-927-2041 
Southfield, R.O. Whiteseli & Assoc.,25100 Evergreen 

Rd., 313-358-2020 
Minn MinneapoliS, C. Gibb Co., 1311 West 25th St., (612) 

Mo 

NM 

NY 

NC 

FR 7-1200 
Hazelwood, Poly-Onics, Inc., 47 Village Sq. Shop. 

Ctr .,314-837-0597 
Albuquerque, C. T. Carlberg & Assoc., 2611 QuincY 

St .. N.E., 505-265-1579 
Buffalo, R.F. Lamb Co., 1865 Kenmore Ave., 716-

874-4900 
Kingston, R.F. Lamb Co., 259 Fair 5t., 914-338-8833 
Rochester, R.F. Lamb Co., 63 Norcrest Dr., 716-

544-5580 
Syracuse, R.F. Lamb Co., E. Molloy Rd., 315-

454-2469 
Valley Stream, Levison Sis. Co" 5 Sunrise Plaza, 

(516) LO 1-9696 
Raleigh, Millar-Hutto Assoc., Inc.; N.Hilis Off. Mall, 

Rm. 134, 919-787-9564 
Ohio Cincinnati, R.O. Whitesell & Assoc., 1172 W. Gail-

Ore 

3100 

braith Rd., 513-521-2290 
Cleveland, R.O. Whitesell & Assoc., 21139 Lorain 

Ave.,.216-333-2585 
Dayton, R.O. Whitesell & Assoc., 4133 S. Dixie .Ave., 

513-298-9546 
Portland, R. Merritt Co., 2035 Southwest 58th Ave. 

Pa 

Tex 

Utah 

Wash 

Philadelphia, Eastern Camps., Inc;, 1349 Cheltenham 
(215) WA 7-6362 

Pittsburgh, R.O. Whitesell & Assoc., 201 PennCtr. 
Blvd., 412-242-0100 

Dallas, Texport Co., 2411 Farrington, 214-631-6270 
Houston, Texport Co., 8811 Gaylord, 214-464-2828 
Salt Lake City, Arrowhead Sales, 1966 West 6255, S., 

801-298-2751 
Seattle, R. Merritt Co., 1320 Prospect St., 206-682-

7337 
STACOR CORP., 285 Emmet St., Newark, N.J. 07114 
STAFFALL, INC., 1 Woodland St., PrOVidence, R.I~02908, Tel: 

401-351-8282; Pres: A.A. Crivellone ... FSC 27494 
* STAHLASTIC control boxes & cable tray - Stahlin Brothers 
STAHLIN BROTHERS, INC., 500 Maple St., Belding, Mich. 48809, 

Tel: 616-794-0700; Sis. Mgr: K.G.Aylsworth 
STAINLESS, INC., 3rd St., N.Wales, Pa. 19454, Tel: 215-699-4871; 

515. Mgr: H.J. Guzewicz FSC No. 98227 
* STAIRWAY-TYPE tower sections- Up-Right Scaffolds 
STAKE FASTENER CO., 1710 Potrero Ave., S. EI Monte, Calif. 

91733, Tel: 213-443-4703; Pres: J.N. Dupree ..... 
, FSC No. 12324 

STALWART RUBBER CO.,371 Northfield Rd., Bedford, Ohio 44146, 
Tel: 216-232-1500, TWX: 810-421-2270; Sis. Mgr: 
A.L •. Aldridge 

*STAN integral weight & balance sys. - Fairchild Camera 
STANCIL-HOFFMAN CORP., 921 N. Highland Ave., Hollywood, 

Calif. 90038, rei: 213-464-7461; Dir. IViktg: S.S. 
Harris ...... FSC No. 89178 

STANCOR. Essex Int'I., Inc., 3501 W. Addison St., Chicago, III. 
60618, Tel: 312-463-7400, TWX: 910-221-5466; 515. 
Mgr: P.J. Toia 

* STANCOTE insulated wire-Standard Wire & Cable Co. 
*STANDARD ARROW direction fj"ders - States Electronics Corp. 
*STANDARD BINNACLE direction finder - States Electronics 
STANDARD CABINET CO., INC., 392 Minnisink Rd., Totowa,N.J. 

07512, Tel: 201-256-2200; Sis. Mgr: A.D. Beugless 
STANDARD CONDENSER CORP., 1065 W. Addison St., Chicago, 

!I!. 6IJ6!3; Te!: 312-327-5'1'10; S!~. Mgr: R.T. McLea,-; 
..... FSC 97419 

STANDARD CONTROLS, INC., 2401 S. Bayview, Seattle, Wash. 
98144, Tel: 206-723-1705, TWX:910-444-2164; Mktg. 
Mgr:.E.L.Balyeat ..... FSC No. 13624 

STANDARD CRYSTAL CO.,1l05S.Fremont Ave.,Alhambra,Calif. 
91803, Tel: 213-284-4176; 515. Mgr: J.B. Fisher 

STANDARD ELEC. MFG. CO.,Haddon Ave., W.Berlin, N.J. 08091, 
Tel: 609-767-0207; Pres: HA. Cohen 

STANDARD ELEC. TIME CORP .,89 Logan St.,Springfield,Mass. 
01101, Tel: 413-732-1141; Sis. Mgr: C.W. Butter
worth ..... FSC No. 56631 

STANDARD ELCTRNS. CO., Div. Gulton Inds., Inc., 3012 West 77th 
St., Chicago, III. 60652, Tel:312-718-4222; Sis. Mgr: 
C.L. Scheirman ..... FSC No. 11872 

STANDARD ELCTRNS. CORP., Box 677, Freehold, N.J. 07728, 
Tel: 201-446-7611; Sis. Mgr: W.H. lillger 

STANDARD GLOVE CO. OF N.J., 27 Haynes Ave., Newark, N.J. 
07114, Tel: 201-248-6674; Sis. Mgr: C. DeJonge 

• STANDARD GRIGSBY CO., Dept. A., 920 Rathbone Awe., Aurora, 
III. 60507,Tel: 312 - 897-8417, TWX: 910-232-3138; Sis. Mgr: 
J. A. Udisches ............................................. ; .......... Pgs. 2782, 2783 

Cal San Mateo, L.H. Harris Co., 204 E. Hillsdale Blvd., 
415-341-2909 

Van Nuys, Penwarden, 14547 TitusSt.,213-782-4920 
Conn New Haven, Gerber Sales Co., Inc., Box 2917, 203-

Fla 

Ind 

Iowa 

Md 
Mass 

Mich 

Minn 

Miss 
NJ 

NY 

NC 
Ohio 

Ore 

Pa 

Tenn 
Tex 
Wash 

777-6279. . 
Orlando, Irby-Connolly, Inc., Box 6034B,305-423-

8270 
Angola, Southern Sis. Co., 105 Lakeshore Dr., 219-

665-3961 
Bloomington, Temco, Inc., 118 S. Rogers St./ 812-

332-3377 
Indianapolis: Whitesell & Assoc., 6620 E. Washjng

ton 51.,317-359-5374 
Cedar Rapids, Electronic 515. Co., 1310 Hertz Dr., 

319-364-4342 
Bethesda, Mount & Co., 4853 Cordell, 301-652-5612 
E. Longmeadow, Gerber Sis. Co., Inc.,Box447,413-

525-3059 
Waltham, Gerber 515. Co., Inc., 176 Second Ave., 

617-891-8040 
Farmington, Carter, McCormic & Peirce, 23995 

Freeway Pk. Dr., 313-477-7700 
St. Paul, R.G. Ragon, Inc., 1136 W. Larpenteur, 

612-488-6634 
Meridian, Herron Assocs., Box 3008, 601-482-1878 
Mt. Lakesl Components for Elctrns" 60 Midvale 

Rd., 201-334-2921 
Buffalo, McDonough & Assoc., 4541 Main St., 716-

839-2044 
DeWitt, Bowser & Sapecky, 4317 E. Genesee St.,315-

446-5920 
Raleigh, ·Mount & Co., Box 17365, 919-787-8731 
Cincinnati, Whitesell & Assoc., 1172 W. Galbraith, 

513-521-2290 
Cleveland, Carter, McCormic & Peirce, 3691 Lee 

Rd., 216-921-1360 
Dayton, Whitesell & Assoc., 4133 S. DixieAve.,513-

298-9546 
Portland, D.G. Weber Co.,306Weatherly Bldg.,503-

234-7671 
Amber. Humes-Quinlan Co., 242 E. Butler, 215-646-

7250 
Pittsburgh, Whitesell & Assoc., 201 Penn Ctr. Bldg., 

412-242-0100 
Chattanooga, Herron Assoc., Box 1521,615-698-4188 
Dallas, Engineers Int'l., 6409 Maple, 214-352-2666 
Seattle, D,G. Weber Co., 403 Maritime Bldg., 206-

623-5990 

* Trade Name-See Mfr. Listing 

STANDARD 'LOCKNUT & LOCKWASHER, INC., 2725 Tobey Dr., 
Box 26245, Indianapolis, Ind., Tel: 317-898-2260; 
515., Mgr: T. Donahue ..... FSC No. 78507 

.STANDARD MEMORIES, INC., 15130 Ventura Blvd., Sherman 
Oaks, Calif. 91403 

STANDARD PNEUMATIC MOTOR CO., Box 745, Whittier, Cali!. 
90608, Tel: '213"698-8715, TWX: 213-685-6433~ 515. 
Mgr: D.R. Feese 

STANDARD PRECISION, Div. ECI, 4105 W. Pawnee, Wichita, 
Kans. 67203, Tel: 316-942-3241; Gen'l. Mgr: F.J. 
Grigware ...... FSC No. 06278 

STANDARD RECORD MFG. CO., 11411 CU(llPston St., N. Holly
wood,Calif. 91601, Tel: 213-877-5651; 515. Mgr: 
J.A. Pinto .",. FSC No. 13403 

STANDARD RECTIFIER DIV., American Micro Devices, Inc., 2200 
S. Fairview, Santa Ana, Calif. 92704, Tel: 714-546-
5002; 51 s. Mg r: J. Canto 

STANDARD RELAY CORP., 40 Dale St., Pinelawn, N.Y. 11735, 
Tel: 516-694-4436; 515. Mgr: H. Berger 

STANDARD SCREW CO., Stanscrew Fasteners, 2701 Washington 
Blvd., Bellwood, III., Tel: (312) LI 4-3500, TWX: 
910-234-2076; Sis. Mg" T .R. Veech 

STANDARD-THOMSON CORP., Aircraft Div., 152 Grove St., 
Waltham, Mass. 02154, Tel: 617-894-7310; V.p. 
Gen'l. Mgr: R.F. Tallini ..... FSC No. 78493 

STANDARD WINDING CO., Div. Ovitron Corp., 44-62 Johnes St., 
Newburgh, N.Y. 12550, Tel: 914-561-1541; 515. Mgr: 
K. Drake 

• STANDARD WIRE & CABLE CO., 3440 Owerland Awe., Los Angeles, 
Calif. 90034, Tel: 213 -870·9231, TWX: 910-340-6758; Sis. Mgr: 
M. E. Harris ........ FSC No. 04946 ...................................... Pg. 2967 

Ariz Phoenix, Standard Wire & Cable Co., Box 14707, 
602-272-0571 

Cal Los Angeles, Standard Wire & Cable Co., 3440 
Overland Ave., 213-870-9231 

Palo Alto, Standard Wire & Cable Co., 644 Emerson 
St., 415-328-3082 

Fla Madeira Beach, Tech Rep Assocs., Box 8218/813~ 
391-0008 

Mduuurllf:, iech Rep Assocs., Box t.OIJ" jU;-123-
9140 

Ga Jonesboro, Tech Rep Assocs., Box 955, 404-753-
om 

III Chicago, M.Q. & Assocs., 6713 N. Oliphant Ave., 
312-714-8844 

Md Baltimore, R. Water Assoc.,]I)U9 VictoriaAve.,JOl-
655-1565 

Mass S. Attleboro. Tap Eletrn. Sis. Co., 48 Howarth Ave" 
617-701-6849 

Mich Berkley, Russco Asso,., Inc., 2837 Coolidge Hwy., 

Mo 

NJ 

NY 

RI 

313-399-3920 
St. Louis, R.F. Carlson Co., 8721 Manchester Rd., 

314-961-4484 
Moorestown, Electrical Components, 355 Crider St., 

609-235-3012 
New York, S. Glick & Sons, 1328 Broadway, 212-

947-2393 
Plainview, Active Reps. Co., 449 S. Oyster Bay Rd., 

516-931-3535 
Pawtucket, Standard Wire& Cable Co.,637 Armistice 

Blvd .. 401-723-1180 
Wash Bellevue, Standard Wire & Cable Co., 10701 North 

east 4th Ave., 206c454-0995 
Wise Oak Creek, Erdman Sis. Co.,6312 South 27th St., 414-

761-2120 
* STANDCO tachometers, freq. meters & time meters - Sticht, 

Herman H. Co., Inc. 
* STANFLEX cable & cord-Standard Wire & Cable Co. 
STANFORD APPLIED ENGRG.,340 Martin Ave., Santa Clara, 

CaUt. 95050, Tel:408-243-9200, TWX:910-338-0132; 
Sis. Mgr: W.R. Bjorge ..... FSC No. 23880 

STANFORD INTERNATIONAL, Box 266, San Carlos, Calif.94070, 
Tel: 415-591-0339; Sis. Mgr: F. Dobbs 

*STANGARD fixed & variable capacitors - JFD Electronics (;0. 

STANLEY INDUSTRIAL COMPONENTS DIV., Stanley Works, 
ForestVille, Conn., Tel: 203-582-9541; 515. Mgr: F. 
R. Downs, Jr. 

STANLEY INDUSTRIAL HARDWARE DV., Stanley Works, New 
Britain, Conn. 06052, Tel: 203-225-5111; 515. Mgr: 
R.L. Steen 

STANLEY TOOLS, New Britain, Conn. 06050, Tel: 20,-225-,111; 
Sis. Mgr: C.L. Lohmeyer ..... FSC No. 78525 

STANPAT PRODS., INC., 366 Main St., Pt. Washington, N.Y. 
11050, Tel: 516-883-8400; 515. Mgr: F. Nolan ..... 
FSC No. 15711 

* STANSCREW fasteners - Standard Screw Co. 
STANTON MAGNETICS,INC., Terminal Dr., Plainview, N.Y. 11803 

Tel: (516) OV 1-0200; Nat'l. Sis. Mgr: G.P. Petetin 
• STANTRON, Div. Wyco Metals Prods., P.O. 80x 9158 V. C., 

N. Hollywood, Calif. 91609, Tel: 213 - 875-0800, TWX: 910-499-
2177; Sis. Mgr: L. Turner ........ FSC No. 06514 ................... Pg. 591 

Ala Huntsville. Murphy & Cota, 904 Bob Wallace Ave., 
205-536-9121 

Ariz Phgenix, Sheller-Kahn, Box 1587, 602-258-7893 
Cal Oakland. F.W. Moulthrop, 1530 East 12th St., (415) 

AN 1-7676 . 
San Dieoo. J. Colbert. 2501 Via Viesta. 714-454-1500 

Colo Denver. McLoud & Raymond. Box 22044. (303) SK 

Fla 

Ga 
Haw 

III 

Md 

Mo 

6-1589 
Orlando. Murphy & Cota, 712 W. Vassar Ave .. 305-

424-2167 
Atlanta, Murphy & Cota, 586 Armour Cir., N.E. 
Honolulu. Hat Kom Hawaii. Inc .. 630 Piikoi St.. 

Tel: 506-875 
Chicaoo. Burndt Assocs .• 6414 W. Belmont Ave .. 

312-283-0713 
Bethesda, A.RA. Eletrns .. 4928 S. Elmo Ave., 301-

657-2585 
St. Louis,R.J. Throckmorton Sales Co., 1042 N. 

C lav, 314-964-4555 

eem/1969 



• •. includinl Federal Supply Codes (FSC) where available 

NH 

NJ 

NM 

NY 
NC 

Hampton. E.M. Assoc .. Woodbury Bldg •• 603-926- *STELLITE metal-cutting tools - Union Carbide Corp. 
8510 * STELOC stopnuts-Abbott Screw & Mfg. Co. 

Mt. Lakes. Components for Elctrns., Box 176, STEMCO CONTROLS, Div. Essex Wire Corp" P.O. Annex 1007, 
(201) DE 4-2921 Mansfield, Ohio 44903, Tel: 419-884-1311; Sis. Mgr: 

Albuaueraue, Shefler-Kahn. 408 Pennsylvania. S.E.. R.H. Stevens ..... FSC No. 93410 
505-265-7077 *STENAFX electronic stenci Is - Litton Industries 

Alden, Rayelco Elctrns., Box 560, 716-937-7487 * STEP-SERVO stepping motors-Bergen Labs., Inc. 
Winston-Salem, Murphy & Cota, 1106 Burke St., *STEPCON CONTROLLER stepping motor controller-Automation 

919-724-0750 Development Co. 
Ohio Dayton, AShby Assoc,4130 LindenAve,513-224-0561 *STEPCON MOTOR _ stepping motor - Automation Dev. Co. 
Tex Dallas, Blackburn Assoc., Box 20073, (214) FL 1- *STEPSERVO DRIVER stepping motor driver·SummitEngrg.Corp. 

9991 *STEREO CENTRAL remote control unit - Scintrex Inc. 
Wash Seattle, J.K. Dooley, 4110 Stone Way, N .. (206) ME * STEREO-FONES headphones- Permollux Corp. 

2-1618 * STEREO-MAGIC auto stereo-Waber Eletrns., Inc. 
• STANWYCK WINDING DIV., San Fernando Elec. Mfg. Co., Inc., *STEREOSTAR/ZOOM microscope - American Optical Corp. 

137 Walsh AYe., Newburgh, N. Y. 12550, Tel: 914·561·3360; * STEREOTONE diamond styli -Aldshir Mfg. Co., Inc. 
Sis. Mgr: N. Slanwyck .. """FSC No. 78526 ........................ Pg. 743 *STERILSHIELD dust-free work space - Baker Co., Inc. 

Ariz Tucson, Ruby 515. Corp., Box 11277,602-294-0762 * 5TERLINE clean room tables- Edcraft Inds., Inc. 
Cal San Fernando, Ruby Sis. Corp., Box 511,213-361- *STERLING radios, antennas, converters - Tenatronics Ltd. 

1201 STERLING BOLT CO., 5401 W. Roosevelt Rd.,Chicago, 111.60650, 
Santa Clara, Ruby 515. Co., Box 487, 408-243-1694 Tel: 312-656-6500; 515. Mgr: J.M. Hirtenstein 

Colo Denver, Ruby 515. Corp., 1200 5. Alton, 303-755· STERLING ELEC. MOTORS, INC., Sub. Lionel Corp., 5401 Tele-
1714 graph Rd., Los Angeles, Calif. 90022, Tel: 213-723-

Conn Stamford, Dage Corp., 757 Main St., 203-324-3123 6211; 515. Mgr: R.H. Jorgensen ..... FSC No. 57524 
Ind Ft. Wayne, MacDonald 515. Corp., 227 S. Cornell • STERLING INSTR., DiY., Designatronics, Inc., 76 E. Second St., 

Cir., 219· 745-4214 Mineola, N. Y. 11501, Tel: 516·741·7070, TWX: 516·222·5889; 
Huntington, Ruby 515. Corp., Box 184, 219-356-7391 Sis. Mlr: J. J. Baron .. , .... ,FSC No. 14519 .......... Pas. 1766, 1767 

Mass Needham, Coakley, Boyd & Abbett, Inc" Box 248, Ala Birmingham, TeChnical Mktg" Box 5971,205-871-
617-444-5470 5431 

Minn St. Paul, Smith Engrg. Assoc., 2278 Como Ave., Ark Little Rock, Component Parts, 2821 N. Grant, (501) 
612-646-4851 MO 3-7911 . 

NJ Camden, C. Rifici, 2956 E. Octagon Rd. Cal Burlingame, J. Logan & Assocs., 801 - D Mahler, 
Cherry Hill, F. Tiole, Box 279, 609-667-0800 415-697-0224 
Clifton, A. Favatella, 23 East 7th St. • Northridge, S~erling W. Coast, 18141 Napa St., 213-
Sadd Ie River, p. Kraengel, 16 Ackerman Rd. 349-6563 

NY E. Northport, H. Friedman, 21 Caravan Dr., 212- Conn Orange, R.W. Hatfield & Co., Box 844,203-878-9980 
789-9585 Fla St. Petersburg, Orbe, Inc., 4110 Central Ave., 813-

New York, L. Alexander, 322 West 72nd St. 894-0687 
Rochester, ABW Agents,815SibleyTower Bldg., 716- Ga Marietta, Technical Mktg., Inc., Box 1152,404-435-

546-8061 0079 
Ohio Dayton, Midwest Mktg. Assoc., 137 Lakeview Dr., III Hinsdale, J.D. Allyn Co., 419 S. Bruner St., 312· 

513-433-2511 325-0495 
Tex Dallas, Ruby Sis. Corp., Box 9894, 214-827-6630 Ind Ft. Wayne, G&rl 515., Box 2268, 219-744-3072 
Wash Seattle, Blair Hirsh CO' I 4013 Leary Way, N.W., Kans Wichita, Florence & Meyer, 2900 Woodland Ave., 

206-783-3423 (316) TE 8-7226 
FOR: Can, Ottawa, Ont., Whittaker E.lctrns., Ltd., 42 Md Hyattsville, C .E. Brewer Co" 301-927-2998 

Howden Ave., 613-224-1221 Mass Wobu9r3n,,_zR3,W4 • Hatfield & Co., 3 School St., 617-
Can, ROXboro, Que., Whittaker Elctrns., Ltd., Box J. £ 

216,514-683·3621 Mich Southfield, G-H 515., 24001 Southfield Rd., 313-358-
Can, Weston, Ont., Whittaker Elctrns., Ltd., 1885 1910 

Wilson Ave., 416-247-7454 Minn St. Paul, Cahill Assocs., 3000 Hudson Rd., 612-739-
STAR ENTERPRISES, p.O. Box 1098, Cowell, Mass. 01853, Tel: 8445 

617-692-4842 IVIU Of;!rKeIY, t"lorence Ot lVIeyer, OO,UA AirpOrt KC" 

STAR EXPANSION CO., Pleasant Hill Rd., Mountainville, N.Y. (314) JA 1-6800 
10953, Tel: 914-534-2511; Pres: H.P. Stern "ansas ~Ity I r IOrence &. Meyer I 4Ub VV. j4 ~t" UHoJ 

STAR PORCELAIN CO., 71 Muirhead Ave., Box 1267, Trenton, cu !-ll~1. 
N.J. 08638, Tel: 609-392-3154; 515. Mgr: CA. Lawton NY Syracuse, Rep Tech, Inc., 5858 E. Malloy Rd., 315-

STAR RELAYS, INC., Kanatifalls Ranch, Rte. 2, Box 504, Wash- 454-2445 
ougal, Wash. 98671 NC Greensboro, Technical Mktg., Box 6664, 919-274-

STAR STAINLESS SCREW CO., Box 222, Totowa, N.J.07512, Tel: 2570 
(201) CL 6-2300; 515. Mgr: A.R. Strike ' ~hio CinCinnati, G-H 515., Box 37416, 513-761-6185 

*STAR transistors - Motorola Semiconductor Novelty, G-H 515.,13690 Fox Hill Dr.,216-247-4446 
STARK ELCTRN. INSTRS., L TD.,180 Station St.,Aiax, Ont., Can., Pa Paoli, Representation, Inc., Box 300, 215-696-8903 

Tel: 416-942-2121; Ind'i. Mktg. Mgr: C.G. Bell Tex Dallas A G M ell r Co Box 8011 2143686713 
*STARLINE amplifiers, distribution - Jerrold Electronics Corp, tUK: ",an, uorvai, ll~e"e lecn'llron A.ssoc's./ 1'0"1 LaJoie 
STARNETICS CO .. P.O. Box 9308, N. Hollywood, Calif. 91609, Ave., 515-844-6895 

Pres: A. Jennings STERLING MFG. CO., 2880 Detroit Ave., Cleveland, Ohio 44113, 
STARRETT, L,s. CO., 1-165 Crescent St., Athol, Mass. 01331, Tel: 216-781-7171; 515. Mgr: G. Cull 

Tel: 617-249-3551, TWX: 617-249-4040; Pres: D.R. • STERLING TRANSFORMER CORP., 510 Driggs AYe., Brooklyn, 
Starrett N. Y. 11211, Tel: 212·7824200; Sis. Mgr: P. Odessey " .. ,,,,,, 

STATE LABS, INC., 215 Park Ave.,S., New York, N.Y. 10003, Tel: """""""""""""""""""""""'" """""""""""""""""Pgs. 2890, 2891 
(212) OR 7-8400, TWX: 212-867-6996; Sis. Mgr: Cal Palo Alto, Mauldin Co., 441 California Ave., 415-
L. Farrar ..... FSC No. 07983 326-5291 

STATES CO.,19 New Park Ave., Hartford,Conn., Tel: 203-233-6232 " Van Nuys, Timco 515., 16024 Sherman Way, 213-781-
STATHAM INSTRS., INC., 12401 W. Olympic Blvd., Los Angeles, 7370 

Calif. 90064 III Itasca, English 515., 411 Oak St., 312-773-9449 
* STATIC MIXER non-rotating mixer-Kenics Corp. Md Silver Spring, Globe Assots., 8121 Georgia Ave., 
*STATICLOTH special fabric material· I,lterelectronics Corp. 301-587-0060 
* STATICMASTER static eliminators- Nuclear Prods. Co. Mass Newton, Anelco, Inc.,430 Lexington St., 617-332-4547 
STAUFFER CHEMICAL CO., Silicone Dept., 299 Park Ave., New NJ Cherry Hill, S. Auerbach, 1759 Country Club Rd., 

York, N.Y .10017,515. Mgr: F.C. Janda 609-428-7977 
STAVER CO., INC., 41 N. Saxon Ave., Bay Shore, N.Y. 11706, NY RockVille Centre, Willgold Elec. Sls.,100N.Viliage 

Tel: (516) MO 6-8000; 515. Mgr: J.B. Lazarus Ave., (516) RO 4-4022 
*sTED-COAX nat braiding ribbon - Steel Heddle Mfg. Co. STERLING VARNISH CO., Haysville Borough, Sewickley, Pa. 
*STED-TAB narrow-strip wire - Steel Heddle Mfg. Co. 15143, Tel: 412-741-5432; Pres: C,.H.Cook 
* STEDIVOL T ac voltage reg. - Kelk, George, Ltd. STETTNER-TRUSH, INC., 67 Albany St., Cazenovia, N.Y. 13035, 
STEEL HEDDLE MFG. CO., 2100W.Allegheny Ave., Philadelphia, Tel: 315-655-8141; 515. Mgr: P.M. Kip 

Pa. 19132, Tel:(215)BA8-2460, TWX: 215-569-8887; - - - - - • - -Advertisement- • - - - - - -
Sis. Mgr: F .E. Justice, Jr. Ceramic disc trimmer capacitors: Glass and 

!Ss~1~RRa1~r~~~i~n~{~~~~t~lferk~:~r& ~J!ler Corp. 
*STEHEDCO general company trademark· Steel Heddle Mfg. 
• STELLARMETRICS, Aydin Co., 416 E. Cola st., Santa Barbara, 

Calif. 93102, Tel: 805·963·3566, TWX: 910·334-1187; Sis. Mgr: 
J. W. Thomason ,,, .. ,,,,,, .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Pgs. 2794, 2795 

Ala HuntSVille, Kemp Instrs.,lnc.,4306 Governors Dr., 
Cal EI Segundo, Stellar metrics, 999 N. Sepulveda Blvd., 

Fla 

Md 

213-322-9484 
Orlando, Truex Assocs., Inc., 3165 McCrory PI.,305-

841-8931 
Gaithersburg, Data Time, Inc., 12600 Viewside Dr., 

301-982-6132 
Mass Andover, Telemetry Sys. Engrg., 93 Main St., 617-

Tex 

EXP: 

475-4086 
Dallas, Kemp Engr9. Co., Inc., 2618 Manana Dr., 

214-357-6663 
Houston, Kemp Engrg. Co., Inc., 6001 Gulf Frwy., 

713-928-5426 
NY, New York, Hen ley & Co., Inc., 202 East 44th 

St., 212-986-5544 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIO-ELECTRONIC MASTER 

ceramic tubular trimmer capacitors:Ceramic 
H.F. components: Switches: Mylar-polycarb
bonate-paper & electrolytic capacitors: Popu lar 
values in stock for immediate shipment. 
Special ceramic parts of all types made to 
YOllr specs. Complete modules for selective 
tuning also available. 

• STEVENS-ARNOLD, INC., 7 Elkins St., S. 8oston, Mass. 02127, 
Tel: 617·268·1170 """" """""""""" """""""""""""""Pg. 2921 

- - - - - - - -Advertisement- - - - - - - -
Stevens-Arnold has Sales Engineering Rep
resentatives in principal cities of the United 
States and Canada. For immediate referral 
to your nearest representative, please call 
collect, 617-268-1170, and 'ask for 'Customer 
Service·. See our advertisement on page 
2921. 

Foreign Representatives in Australia, 
Benelux Countries, France, Germany, India, 
Israel, Sweden, and Switzerland. 

STA· STO 

STEVENS, GEO. MFG. CO., INC.,6001 N.KeYstoneAve., Chicago, 
111.60646, Tel: 312-588-1300, TWX: 910-221-5139, 
515. Mgr: J. Stevens 

STEVENS PRODS., INC., 128 N. Park St., E. Orange, N.J. 07019, 
Tel: 201-672-2140; 515. Mgr: J. Thomson 

STEVENSON BROTHERS & CO., 110 Race St., Philadelphia, Pa. 
19106, Tel: (215) MA 7-0760; 515. Mgr: F. Fenimore 

STEVENSON ENGRG. & MFG. CO., 3102 Southwest 87th Ave .. Box 
25070, Portland, Ore. 97225, Tel: 503-292-9201; 
Pres: J.D. Stevenson 

STEWARD, D.M. MFG. CO., East 36th St., Box 510, Chattanooga, 
Tenn. 37401, Tel: 615-624-9055; 515. Mgr: R.N. 
Palmquist ..... FSC No. 36795 

STEWART ENGRG. CO .. 467 Bean Creek Rd., Santa Cruz, Calif. 
STEWART -HALL CHEMICAL CORP., 222 Washington St., Mt. 

Vernon, N.Y. 10553, Tel: 914-668-6300; 515. Mgr: 
P.R. Sbarra 

STEWART-WARNER MICROCIRCUITS, INC., 730 E. Evelyn Ave., 
Sunnyvale, Calif. 94086, Tel: 408-245-9200, TWX: 
910-339-9210; 515. Mgr: G.S. Linseth 

• STICHT, HERMAN H. CO., INC., 27 Park Pl., New York, N. Y 
1 0007, Tel: 212·732·8163; Sis. Mgr: A. H. Volker """PI. 1499 

Ala Birmingham, J. Spader Co., 2805 Crescent Ave., 
205-879-1366 

Cal Los Angeles, C.L. Repp Co., 12121 Wilshire Blvd .. 
213-477-4475 

San FranCiSCO, Pacific Coast Instr .Co.,1l6l Folsom 
St. 415-621-1753 

Fla Ft. Lauderdale, Ward Engrg. Co., Inc., 1718 North 
east 28 Dr ., 305-564-4883 

Jacksonville, Ward 'Engrg •. Co., Inc., 2727 Phyllis 
St., 305-388-7656 

Orlando, Ward Engrg. Co., Inc., 7040 Lake Ellenor 
Dr., 305-851-0725 

Ga Atlanta, Hooker Reid Co., Box 11754,404-237-9385 
III Chicago, Murphy & Dickey, 537 S.DearbornSt.,312· 

427-7953 
La New Orleans, Mid-South 515. Co., Inc., 4414 Cal-

liope St., 504-822-3030 
Md Towson, T .H. Closs Co., 21 W. Pennsylvania Ave., 

301-825-4445 
Mich Berkley, G.R. Peters Assoc., 3347 Coolidge Hwy., 

313-564-6325 
Minn Minneapolis, Volco Co., 831 S. Sixth .St., 612-336· 

Mo 

NY 

NC 

6631 
St. Louis, C.O. Leaver Co., 2800 S.Brentwood Blvd., 

314-968-1500 
Buffalo, R.F. Lamb Co., 1865 Kenmore Ave., 716-

874-4900 
Latham, T. Carse 515. Co" Inc., Box 71, 518-785-

5844 
Rochester, R.F. Lamb Co., 63 Norcrest Dr., 716-

342-8967 
Syracuse, R.F. Lamb Co., Box 28, 315-454-2469 
Matthews, W.K. Hile Co., Inc., Box 1015, 704-847-

9125 
Ohio Cincinnati, Beedle Equip. Co., 6900 Silverton Ave., 

Ore 

Pa 

513-793-0140 
Cleveland, Martin-Rettger, Inc., 11955 Shaker Blvd., 

216-791-8787 
Portland, J.L. Kearns Co., Inc., 6055 N.E. Glisan St., 

503-236-1165 
Bala-Cynwyd, Wistex, One Belmont Ave., 215-839-

7086 
Pittsburgh, R.F. Clark Co., 10517 Lindberg Ave., 

412-242-9500 
Tex Houston, Brice Co., 1402 Dunlavy, 713-526-3197 
Wisc Milwaukee, M.F. Jacobs Co., 4160 N. Oakland Ave., 

414-962-7070 
*STIKON temperature sensor - RDF Corporation 
STIMPSON CO., INC., 74 Franklin Ave., Brooklyn, N.Y. 11250, 

Tel: (212) UL 5-3131; 515. Mgr: J. Larson 
• STODDART ELECTRO SYSTEMS, 2045 W. Rosecrans Ave., Gar· 

dena, Calif. 90249, Tel: 213·770·0270, TWX: 910·346-6334; 
Sis. Mgr: D. T. Black",,,,,,FSC No. 78591 """",,,,,,,,,,,,,, .. Pg. 1710 

Ala HuntSVille, Gentry Assoc., 2109 W. Clinton Ave., 

Cal 
" 
Fla 

Ga 

III 

205-534-9771 
Los Altos, Cleland & Co., Box 58, 415-948-9439 
Los Angeles, Cleland & Co., 1263 Westwood Blvd., 

213-477 -0551 
Orlando, Gentry Assoc., Inc., 550 N. Bumby Ave., 

305-841-7740 
Atlanta, Gentry Assoc., Inc., Box 13513, Sta. K,404-

874-4661 
Addison, R.E. Stemm, Inc., 17W480 Lake St., 312-

279-2440 
Minn Minneapolis, R.E. Stemm, Inc., 2713 Lyndale Ave., 

NC 

Va 

5.,612-822-8404 
Burlington, Gentry Assocs., Inc., 116 E. O'Neal 

Ave .. 919-227-2581 
Bellaire, Martin Assocs., Box 1002, 713-468-3877 
Dallas, Martin Assocs., Inc., Box 64513, (214) 

FL 8-3704 
Fair~4~0 Stoddart Electro Sys., Box 1020,703-534-

EXP: Cal, Los Angeles, Nis;ho Pacific Corp., 643 S. 
Grand St., 213-627-7691 

NY, New York, Radiotronix Communications Labs., 
Inc., 741-745 Washington St., 212-255-8900 

FOR: Can, Clarkson, Ont., D.R.Beattie, Ltd., 2104 Broms-
grove Rd., 412-274-3445 

STOELTING, C.H. CO., 424 N. Homan Ave., Chicago, III. 60624, 
Tel: (312) SA 2-3833; 515. Mgr: J. Heger, Jr ...... 
FSC No.5 7800 

*STOLEC switches -Inter-Market, Inc. 
STONE INDUSTRIAL CORP., Tubular Prods. Div., 900 Franklin 

St., N.E., Washington, D.C., Tel: 202-832-5000 
STOP COMPONENTS, INC., 100 Commercial St., Freeport, N.Y. 

11520, Tel: 516-868-0142; Sis. Mgr: p. Terone ..... 
FSC No. 29399 
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STO-SYL 

----------------------------1 
MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

*STOP FREEZE heater tape - Dearborn Wire & (;able STRUTHERS-DUNN,. INC., Lamb's Rd., Pitman, N.J. 08071, Tel: 
• STOW LABS., INC., 182 Barton Rd., Stow, .Mass. 01775, Tel: 609-589-7500, TWX: 510-686-7510; Sis. Mgr: R.L. 

617 - 562-9347; Sis. Mgr: G. Doering .............................. Pg. 2591 . Hellmund ..... FSC No. 78290 
Ala Huntsville, 20th Century Mktg., Inc.; 2603 Artie St. • STRUTHERS ELECTRONICS CORP., Railroad P!., Mamaroneck, 
Ariz Scottsdale, Compar Rocky Mountain, 60x1607, 602- N. Y. 10543, Tel: 914 - 698-3000 ...................... Pgs. 1658-1659 

947-4336 STUART, MATTHEW & CO., 3650 Dyre Ave., Bronx, N.Y. 10466, 
Cal Burlingame, Compar San Francisco, 1817 Bayshore Tel: 212-994-7000;Pres: R. Pfeffer 

HWY'/415-347-8244 *STUDIO MIXMASTER mixers, adapters, audio accessories -
Glendale, Compar Los Angeles, Box 1923,213-245- Switchcraft, Inc. 

1172 *STUDIO SOUND CONTROL CENTER mixers, adapters, audio 
Colo Englewoodl Compar Rocky Mountain, 300 E. Hampde, accessories - Switchcralt Inc. 

Ave., 303-781-0912 . STURDILITE, Plainwell, Mich. 49080, Tel: 616-685-6400; 515. 
Conn N. Haven, Forsberg 515., Inc., 22 Broadway, Tel: Mgr: T.J. Fink 

239-5111 * STURGES storage batteries - Electronic Batteries, Inc. 
Fla Clearwater, W.B. Wimberly Co., 532 S. Ft. Harrison STURTEVANT, P.A. DIV of Dresser Inds.,lnc.,Addison,III.60101, 

Ave" 813-446-7072 Tel: (312) TE 4-2000; Sis. Mgr: L. Sturtevant ..... 
Orlando, WJ!>. Wimberly Co., 500 S. Osceola Ave. FSC No. 58332 

III Park Ridge, Compar Midwest, 2Talcott Rd., 312-692- * STYLIST panel meter - API Instrs. Co. 
4125 * STYROFLEX semi-rigid cable- Phelos Dodge Elctrn. Prods. 

Kans Mission l Technical Mktg. Assoc., 58270utiook,913- SUBMINIATURE INSTRS. CORP., 3236 Kansas Ave., Riverside, 
831-2888 Calif. 92507, Tel: 714-684-7133; Sis. Mgr: J.F. 

Md Timonium l Barnhill & Assocs., Inc., 1931 Green- Shea 
spring Dr., 301-252-5610 SUCKLE CORP'I Suckle & National Hwys., Pennsauken, N.J.08110, 

Mass Winchester, Blake Assocs .. 7 Lowell Ave.,617-729- Tel: 609-665-9100; Sis. Mgr: R. Suckle . 
7890 * SUFLEX capacitors - British Radio Elctrns., Ltd. 

Mich Detroit, S. Greiner Assocs., 15318 Mack Ave., 313- SUFLEX CORP., 33-40 57th St., Woodside, N.Y. 11377, Tel: 212-
882-7570 639-5530; Mfg. Mgr: W.J. Dwyer 

Minn Hopkins, Beta Engrg. Corp., 128 Jackson Ave., N., *SUGAR CUBE miniature circulator - Melabs 
612-938-2551 *SUHL I & II integrated circuits - :;ylvania folectric prodS, Inc. 

Mo St. LouiS, Technical Mktg. Assoc., 2050 Woodson *SULFOL lubricant - Houghton & Co. . 
Rd., (314) HA 7-3600 *SU LZER oscillators - AustrO.l, Inc_ 

NJ Beverley, Barnhill & Assos., 1306 COoPer St.,609- * SUMMATIC digital integrator- Nester/Faust Mfg. Corp. 

NM 
877-1350 . SUMMIT ENGRG. CORP" Box 115, Bozeman, Mont. 59715, Tel: 

Albuquerque, Compar Rocky Mountain, 2129 San 406-587-8941; Sis. Mgr: J.W. Drain 
Mateo Blvd., N.E., 505-265-1020 *SUMTRON flashtube spectroscopic - Xenon Corp. 

NY Ithaca, B. Dean, Inc., 714 W. Clinton St., 607"272- SUN CAPACITORS,2554 Lawrence, Chicago, III. 60625, Tel:312-
2187 561-4975; 515. Mgr: W. Timmings 

Noponsit, Andrew-Douglas Corp., 222 Beach 145th SUN DIAL & PANEL CORP., P.O. Box 326, Caldwell, N.J. 07006, 
St., 212 .. 474-6000 Tel: 201-2211-4334; P!'I?S~ C. Lokker •••• FSC 999!1 

Ohio Cieveland,:;. Sterling Co., 5827 Mayfield Rd., 216- SUN ELECTRIC CORP./lnstrument Oiv., 6323Avondale,Chicago, 
442-8080 III. 60631, Tel: 312-631-6000, TWX: 910-221-2928; 

Day toni S. Sterling Co., 2673 Culver Ave., 513-298- Sis. Mgr: R.L. Esvang ..... FSC 82386 
7573 SUNAIR ELCTRNS.,INC.,3101 Southwest3rd Ave., Ft. Lauderdale, 

Pa 
Tex 
Va 
Wash 

Pittsburgh l S. Sterling Co., No.2 Pkwy. Fla., Tel: 305-525-1505; Oir. of Mktg: H.T. Thorsen 
Richardson, Texelec, Inc., Box 1209,214-235-3821 ..... FSC No. 12338 
Lynchburg, Barnhill & Assocs., Box 1104 SUNB,EAM ELCTRNS., Div. J. Oster Mfg. Co" Box 8364, Ft. 
Seattlel R. Johnston Co., Inc., 1011 Northeast 69th Lauderdale, Fla. 33310, Tel: 305-565-3311 

St .. Tel: 524-5170 SUNBEAM EQUIP. CORP., 212 Mercer St., MeadVille, Pa. 16335, 

- - - - - - - -Advertisement- - - - - - - -
!itow Laboratories' PITAAN 'is a 'pressure
sensitive transistor (size: TO-46 can) capable 
of producing a full Z volt linear output tor 
inputs as low as r H20 differential pressure 
or 1/2 gram pOinUorce,wilhoutampliticalion 
(Model PT -2/3). Small Size, high output and 
fast response account for its wide acceptance 
in industry and the bia-medical field. Typical 
applications include: accelerometers, blood 
pressure and flow sensors, high-speed weighing 
equipment, microphones (high intenSity) and 
fluidic monitors. Quantity prices now available 
make the PIT RAN a candiadate for many pro
duction applications. Modelswilh linear ranges 
of up to 40 psi are currently on hand; higher 
ranges will become available periodically. 

Tel: 814-336-1131; 515. Mgr: G.J.Heisler .. FSC 99234 
SUNBEAM VACUUM TECHNOLOGY CORP., 49 Pollard St., N. 

Billerica, Mass. 01862, Tel: 617-663-3494; Sis. 
Mgr: C.E. Hayes 

SUNSHINE SCIENTIFIC INSTRS., INC., 181U urantAve.,Philadel
phia, Pa., Tel: (215) OR 3-5600; Sis. Mgr: A. Stiles 

• SUPER AERO FIBRE vulcanized fibre-Bal, William Corp. 
• SUPER AERO LAN high density polyetelene- Bal, William Corp. 
*SUPER AEROFlEX linear polyethylene - Anchor Plastics Co. 
*sUPER-BAND catv equipment - American Electronic Labs. 
)t' SUPt." C folded trame solenOids.., Uormeyer Inds. 
*SUPER CHAMP hand tool - Amp Inc. 
* SUPER 0 folded frame solenoids- Oormeyer Inds. 
*SUPER-FLEX cable - Pacific Electricord Co. 
*sUPER-K capaCitors, fixed, ceramic - Republic Electronics 
*SUP!:.I<-LAG renewable fuses - McGraw-l::.dison·(;ompany 
*SUPER MAX-C glass & quart pistontrimmers-JFD ~Iectrollics 
*SUPER-N high efficiency delay lines - Kappa Networks, Inc. 

- - - - - - - - -- - -- -- - -- -- - * SUPER NIMS nuclear instrs.- Elron, Inc.. 
~UP~K PKt:.P, HI-"" I.:.iKI:.t.N, HI-.... ' KI:.U stenCil rllms - Ulano 

STOW MFG. 6~~:7A~~~ear St., Binghamton, ~.Y. 13902, Tel: 

* STRADFORD stereo prods. - Trutone Elctrns., Inc. 
*STRAINRITE ceramic products - Star Porcelain Co. 
STRAINSERT CO./ 24 Summit Grove Ave., Bryn Mawr ,Pa. 19010, 

Tel: 215-525-0685; Pres: A.U. Kutsay 
*STRAINTEL transmitter -Industrial Electronics Corp. 
STRANDBERG ENGRG. LABS., INC., 1001S. Elm St., Greensboro, 

N.C. 27406, Tel: 919-274-0121; Sis. Mgr: C.F. 
Strandberg, Jr. 

*STRAPON temperature sensor - RDF Corporation 
*STRAPPING wire/cable harness - Electrovert Inc. 
* STRA TE-BREAKS prescored substrates- Coors Porcelain Co. 
*STRATO-THERM splice & terminal - Amp Inc. 
STRAUBE MFG. CO" Box 69, Waynesboro, Pa. 17268, Tel: 717-

762-7101; Pres: T .F. Byrne 
STRAZA INDS., Div. Ametec, Inc., 790 Greenfield Or., EI Cajon, 

Calif •. 92022, Tel: 714-442-3451, TWX: 910-331-
1162; Gen'l. Mgr: J. Straza ..... FSC No. 03024 

*STREAMLINE copper tube - Mueller Brass Co. 
*STRESSCOAT stress analysis coating - Magnaflux Corp. 
*STRESSTAPE pre-stressed tape packs - Kinelogic Corp. 
• STRING BEAN outlet box- Waber Elctrns., Inc_ 
*sTRIP-LOK self locking screw - Long-Lok Corp. 
*STRIP PACK terminal boards - Elgin Electronics Inc. 
* STRIPALL thermal, wire stripper - Kinetics 
*STRIPE-OMATIC wire marking machines - Geartronics Corp. 

i • STRIP MASTER wire stripper-Ideal Inds., Inc. 
I STRIPPIT, Div. Houdaillelnds., Inc., Akron, N.Y. 14001, Tel: 

716-542-4511; Dir. of Mktg:A.L.Stern .... FSC 80651 
*STROBED COINCIDENCE coincidence module - E. G. & G., Inc. 
* STROBEXstrobe light, Chadwick-Helmuth Co., .Inc. 
STROBllTE CO., INC., 75 West 45 St., New York, N.Y. 10036, 

Tel: (212) CI 5-7911; Sis. Mgr: R. Andersen 
STROM COMMUNICATIONS CORP., 10th & Walnut Sts., Chester, 

Pa.19013, Tel: (215) TR 4-0363 
STROMBERG DATAGRAPHICS, INC., P.U. tlox 2449,,.n Uiego, 

Calif. 92112, Tel: 714-298-8331, TWX: 910-335-2058; 
Sis. Mgt: J.p. l'iIIitfield ..... FSC No. 05037 

STRONG ELEC. CORP., Box 1003, Toledo, Ohio 43601, Tel: 419-
248-3741; Mktg. Mgr: N.E. Alexander ... FSC 58250 

*STRONGSET all purpose solder - All-State Welding Alloys Co. 
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*SUPER-PRO communications receivers - Hammarlund Mfg. Co. 
• SUPER Q varactor diodes- MSI Elctrns., Inc. 
*SUPER/REG voltage regulators - Trio Laboratories, Inc. 
*SUPER VII vacuum sys. - Vacuum Industries, Inc. 
* SUPER SHOCK BIL T MAILERS boxes- Corrugated Paper Prods. 
• SUPER-SPEED milling machine-Gorton Machine Corp. 
• SUPER T laminated solenoids- Dormeyer Inds. 
*SUPER 30 press type machine tools - Strippit 
*SUPER WEE-DUCTOR shielded inductors - Nytronics, Inc. 
*SUPER WEE-WEE-DUCTOR shielded inductors - Nytronics,lnc. 
* SUPER X rewinders- Neumade Prods. Corp. 
* SUPERCAP electrolytic capacitors - United Electronic MIg. 
*SUPERCHROME tv distribution amplifiers - Delta Electronics 
*SUPERCON electrical" con.1ectors .. Superior Eledric Company 
*SUPERECTOR h.p. ratchet wrench - Williams, J.H. & Co. 
SUPEREX ELCTRNS. CORP., 4-6 Radford PI., Younkers, N.Y., 

Tel: 914-965-6906; Sis. Mgr: C. Ray 
*SUPERFOHM transmission line - Superior Insulated Wire Corp. 
*SUPERGEE accelerometer - American Chain and Cable Co. 
*SUPERGYROrate gyro - American Chain and Cable Co. 
SUPERIOR CARBON PRODS., INC., 9115 George Ave.,Cleveland, 

Ohio, Tel: 216-883-4880; Sis. Mgr: T.E. Liebert 
SUPERIOR CIRCUITS, Oiv. Elcor Chemical Corp., 2821 Ladybird 

La., Dallas, Tex. 75220, Tel: 214-358-4183; Sis. Mgr: 
G. McNeal 

SUPERIOR CONTINENTAL CORP., P.O. Box 489, Hickory, N.C. 
28601, Tel: 704-328-2171, TWX: 510-934-1495; SIs, 
Mgr: J. English ..... FSC No. 06120 

• SUPERIOR ELEC. CO., 1000 Middle 51., Brislol, Conn. 06010, 
Tel: 203 - 582-9561, TWX: 711)..454-0682; V.P. Sis: I. S.Louden 
FSC No. 58474 .............. Pgs. 986, 1768-1770, 2098, 2894-2896 

Cal Redwood City, 645 Marshall Ct., 415-369-8203 
.. Van Nuys, 14663 Titus St., 213-t86-3626 
Ga Atlanta, Box 20841, Airport Br., 404-766-5638 
III Glen Ellyn l 799 Roosevelt Rd., 312-858-2960 
Md College Pk., 7100 Baltimore Ave., 301-277-3235 
Mass WeliesleyHills,6 Abbott Rd./ 617-237-0750 ' 
Mich Dearborn, 13530 Michigan Ave., 313-582-5225 
Mo Kirkwood, 10726 Manchester Rd., 314-966-5066 
NY New York,250 Park Ave., 212-986-7930 

Rochester, 672 Panorama Trail, W. / 716-381-9210 
Ohio Cleveland, 124 W. Washington St., 216-723-1515 

• Trade Name-Se. Mfr. Listing 

Pa Ft. Washin9ton, Ft. Washington Industrial Pk., 215-
248-3537 

Tex Dallas, 317 Meadows Bldg., 214-368-4688 
FOR: Can, Toronto, Ont., American Superior Elee. Co., 

Ltd.,38 Torlake Crescent, 416-255-2318 
SUPERIOR ELCTRNS. CO., Div. Aiken Inds./ lnc.,474Getty Ave., 

Clifton, N.J., Tel: 201-478-5400, TWX: 710-989-
7051; Sis. Mgr': P.R. Cagney 

SUPERIOR FLUX & MFG. CO., 1536 St. Clair Ave., Cleveland, 
Ohio 44114, Tel: 216-781-9373; Pres: B.J.Garfinkel 
...... FSC No. 87618 

SUPERIOR INSULATED WIRE CORP., Box 188, Stony POint, N.Y. 
10980, Tel: 914-942-1433; Sis. Mgr: J.T. Miller 

• SUPERIOR MFG. & INSTR. CORP., 36-0120111 Ave., Long Island 
City, N. Y. 11105, Te.l: 212 - 932-1800, TWX: 711)..582'2626; 
Sis. Mgr: T. Grieco ............................................................... Pg. 2673 

Fla Orlando, Essco Engr. Sis., 1013 Ensenada Dr., 305-
275-0680 

Md Towson, D. Trainor, 210 W. PennsylvaniaAve.,301-
828-1737 

Mo St. Louis l Manufacturing 515., 1023 Woodbine Dr., 
(314) WO 2-3247 

NH Rindge l A. T. Clarke, Box 57, 603-899-6662 
NY Pt. Washington, Electro-Rep, 1170 Pt. Washington 

Blvd'l (516) PO 7-7890 
SUPERIOR STEATITE I> CERAMIC CURP., 83-91 W. Forest Ave .. 

Englewood, N.J. 07631, Pres: T. Church 
SUPERIOR SWITCH CO., 1001 W. Broad St., Richmond, Va. 23220, 

Tel: 703-355-1447; Sls.Mgr: W.R. McAlister 
SUPERIORSWITCHBOARD& DEVICESDIV .,Union Metal Mfg.Co., 

Box 590, Canton, Ohio 44701, Tel: 216c455-5358; 
Sis. Mgr: W.V. Lofdahl 

SUPERIOR TUBE CO., Box 191, Norristown, Pa. 19404, Tel: 
215-275-2070, TWX: 510-660-6410; Sis. Mgr: W.C. 
Hanna 

*SUPERJUSTABLE adjustable wrench - Williams, J_H_ & Co. 
* SUPERMITE portable potentiometer - Thermo Electric Co. 
*SUPERNUT caotive nut - National Radio Co., Inc 
*$UPERRENCH open end & box wrencnes - Wllilams, J.H. & Co. 
*SUPERSAFE 1130 non corrosive solder Ilux - Superior Flux & MIg. 
SUPERSCOPE, INC.,8150 Vineland Ave., Sun Valley, Calif. 91352, 

Tel: 213-767-9750; Sis. Mgr: P A Markoff 
• SUPERSEAL toroid coating - Carstedt Res., Inc. 
* SUPERSIL transformer cores- Carstedt Res., Inc. 
*SUPERSOCKET socket wrenches - Williams, J.H. & Co_ 
*SUPRAMESH filter medium - Pall Corporation 
*SUPRAMICA ceramoplastics - Mycalex Corp. of America 
*SUPRASIL fused quartz - Amersil, Inc. 
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Pk., III. 

60035, Tel: 312-831-9330; Sis. Mgr: J. Lyncit 
* SURE-LOK electrical contact- National Connector Corp. 
*SUREFIRE plastic cleaner & scratch removing compound -

Ameraee-Esna Corp. 
* SUREFIRE high voltage test equip.- Ferranti Elec., Inc. 
* SURF ANALYZER surface meas. indicator -Clevite Corp. 
* SURF INDICATOR surface meas. indicator -Clevite Corp. 
SURFACE CONDUCTION, INC., 1501 Broadway, New York, N.Y., 

Tel: 212-244-8620; Pres: T. Hafner 
*SURFAX wetting agents - Houghton & Co. 
* SURGISTOR surge protector - Wuerth Prods. Corp. 
* SURGITRON surge protector - Wuerth Prods. Corp. 
*SURMETIC plastic package zener diodes - Motorola Semi. 
*SURMETIC 20 plastic package zener diodes - Motorola 'emi. 
*SURMETIC 30 plastic package zener diodes - Motorola Semi. 
*SURMETlC40 plastic package zener diodes - Motorola Semi. 
*sURPRE,~ANT wire products -ITT Wire & Cable 
*SUS-TENSION film processing hangers - Lektra Labs., Inc. 

*SWAPTOPS work surfaces - Workplace Systems, Inc. 
* SWEEP-SYNC automatic synchronizer-Chadwick-Helmuth 
*SWEMAR sweeper marker - leader Instruments, Corp. 
SWEO ASSOCS., INC., 465 Convention Way, Redwood City, Calif. 

94063, Tel: 415-369-2555; 515. Mgr: EA Sweo 
*SWIDGET slide switch -' COlltinental Wirt' Electro.1ics Corp. 
*SWIDGET, Jr. slide switch - Conti.le,ltal Wirt Electro.lics Corp. 
• SWING ARC downdraft bench - Torit Corp. 
• SWING BLADE rotary wire stripper - Carpenter Mfg. Co., Inc. 
SWING-O-LITE, INC" 13 E. Moonachie Rd., Hackensack, N.J. 

07601, Tel: (20ll 01 2-5887; Sls.Mgr: W. Rosen 
*swING-WA switches, panelboards - General Electric Co. 
*SWINGRIG antenas - Video Industries Co. 
SWISS JEWEL CO., Lafayette Bldg., Philadelphia, Pa., Tel: (215) 

WA 5-2867; Sis. Mgt: P .N. Steel, Jr. 
SWITCHCRAFT, INC., 5555 N. Elston Ave_, Chicago, 111.60630, 

Tel: 312-774-1515, TWX: 910-221-5199, 515. Mgt: 
C.J. Schultz ..... FSC No; 82389 

*SWITCH LINE switches - Electro-Mech. Components, Inc. 
SWITCHMASTER CORP., Electronic Center, Mt. Carmel, III. 
*SWITCHMAT switches - Recora Co., Inc. 
* SWIVLTOP screw drivers- Moody Machine Prods. Co., Inc. 
*SYLGARD reSins - Dow Corning Corporation 
SYLVANIA ELEC. PRODS.,INC.,W.M.Chace Co. Div., 1600 Beard 

Ave., Detroit, Mich. 48209, Tel: 313-842-7400; 515. 
Mgr: W.J. Tait 

SYLVANIA ELEC. PRODS., INC., Chem. & Metallurgical Div., 
Towanda, Pa. 18848, Tel: 717-265-2121; Mktg. Mgr: 
J,s. Kratz 

SYLVANIA ELECTRIC PRODS., INC., Commercial Elctrns. Div., 
Burlington Rd., Bedford, Mass. 01730, Tel: 617-275-
0300; Sis. Mgr: T. Shepherd 

SYLVANIA ElEC. PRODS., INC., Electronic Tube Div., Seneca 
Falls, N.Y. 13148, Tel: 315-568-5881; V.P. Mktg: 
W.T. Buschmann 

• SYLVANIA ELEC. PRODS., INC., Miniature Lighting Prods., Esles 
SI., Ipswicll, Mass. 01938, Tel: 617 - 356-4311, Sis. Mgr: 
R. E. Smilll ........................ ; ....................................... Pgs. 1812-1815 
Cal Los Angeles, 6505 E. Gayhart St., 213-723-5371 
Ga Atlanta, 2115 Sylvan Rd .. S_W., 404-762-1781 
III Melrose Pk., 2001 N •. Cornell Ave., 312-345-0100 
Mass Salem,60 Boston St., 617-745-4500 
NJ Teterboro, 1000 Huyler St., 201-288-9484 

eem/I969 



.•. including Federal Supply Codes (FSC) where available 

Ohio 
Pa 
Tex 
Wise 

Cleveland, 4848 West 130th St., 216-267-6800 
Philadelphia, 4700 Parkside Ave., 215-477-5000 
Dallas, 13555 Inwood Rd., 214-239-8171 
Milwaukee, 10721 W. Capitol Dr., 414-463-7300 

- - - - - - - -Advertisement- - - - - - -
Sylvania miniature lamps include pilot lights, 
panel lights, indicator lights, cartridge lights, 
annunciator lamps, telephone switchboard 
lamps, sub-miniature lamps, individual and 
strip sackets and related hardware used in 
a" host of consumer industrial technical and 
scientific applications where a small light 
source with long-life and high reliability is 
a basic reQuirement. Sylvania: Where new 
ideas are brought to light. 

SYLVANIA ELEC. PRODS., INC., Parts Div., 12 Second Ave., 
Warren, Pa.16365, Tel: 814-723-2000; Sis. Mgr: F. 
A. Martin ..... FSC No. 94991 

SYLVANIA ELEC. PRODS., INC., Photolamp Div., 730 Third Ave.,. 
New York, N.Y. 100l7, Tel: 212-551-1000; V.P. 
Mktg: R.B. Martenson . 

• SYLVANIA ELEC. PRODS., INC., Semiconductor Div., 100 Sylvan 
Rd., Woburn, Mass. 01801, Tel: (617) WE 3-3500; Sis. Mgr: 
F. Flood .............................................................. Pgs. 2592, 2593 

Cal Burlingame. ISU Adrian Rd .. 415-697-3500 

DC 
Los Angeles, 6505 E. Gayhart St., 213-723-5371 
Washington, 1120 Connecticut Ave .. N.W .. 202-337-

6600 
Fla Orlando, 1010 Executive Center Dr., 305-841-4301 
Ga Atlanta, 2U5 Sylvan Rd., S.W., 404-766-3633 
III Melrose Park, 2001 N. Cornell Ave., 312-345-0100 
Mich Dearborn, 10800 Ford Rd., 313-582-8754 
Minn Minneapolis, 2211 E. Hennepin Ave., 612-331-9363 
NJ Teterboro, 1000 Huyler St., 201-288-9484 
NY Cami Ilus, 5700 W. Genesee, 315-67Z-3Ul 
Ohio DaVlon. 333 W. First St .• 513-223-6227 
Pa Philadelphia,4700 Parkside Ave., 215-477-5000 
Va Springfield, 6610 Electronic Dr., 703-354-3100 

SYLVANIA ELEC. PRODS., INC., Sylvania Elctrn. Sys., 40 Sylvan 
Rd., Waltham, Mass. 02154, Tel: 6l7-894-8444; Sr. 
V.P: R.L. Shelter ..... FSC No. 11293 

SYLVANIA ELECTRIC PRODS., INC., Sylvania Entertainment 
Prods., 700 Ellicott St., BataVia, N.Y. 14021 

SYLVANIA ELEC. PRODS., INC., Ultronic SYs. Uiv., Box 315, 
Moorestown, N.J. 08057, Tel: 609-235-7300; Sis. 
Mgr: p. Hernan 

SYLVANIA LIGHTING PRODS., Sylvania Elec. Prods., Inc., Syl
vania Lighting Clr., Danvers, Mass.01923, Tel:b17-
777-1900 

SYMBO CO., 7609 Orchard Ave., N., Minneapolis, Minn. 55429, 
Tel: 612-827-5521; Sis. Mgr: D.J. Helm 

SYMBOLIC DISPLAYS, INC., U88 N. Batavia St., Orange, Calif. 
92667, Pres: W.J. Lang 

~YJ1,~'blKgl~1Br8g\tm~~gT~~d. St~~~~, D4ai8 ~~cr~no~vg:.: IS~,' 
New York, N.Y. 10016, Tel: 212-889-6800; Sis. Mgr: 
S.R. Seltzer 

*SYNCAL hf manpack radio - Racal Communications 
*SYNCH-LAK synchronizing control system - Sequential Inf. 
*SYNCHRO-LECTRIC laboratory viscometer - Brookfield Eng. 
*SYNCHRO REEDAC switches - Grigsby-Barton Inc. 
* SYNCHRON ac timing motors - Hansen Mfg. Co., Inc. 
*SYNCHROPULS x-ray pulse unit - Comet Company 
SYNCOR PRODS. CO., INC., 44 Eastern Ave., Box 51, Malden, 

Mass. 02148, Tel: 6l7-322-7160; Sis. Mgr: S. Prost 
- - - - - - - -Advertisement- - - - - - - -
FUSED QUARTZ FABRICATIONS 
FLASSBLOWING & PRECISION MACHINING 
CLEAR AND OPAQUE FUSED QUARTZ 
TUBING--ROD--INGOT--PLATE IN STOCK 

SYNCRO CAPACITOR CORP., HickSVille, Ohio 43526, Tel: 419-
542-2711, TWX: 810-490-2550; V.p. Mgr: R. Longs
worth 

- - - - - - - -Advertisement- - - - - - -
$yncro Capacitor Corporation makes dry elec
trolytic capacitors only and serves the OEM's 
in the Industrial,l:.ntertainmentand Instrument 
Industries exclusively. Please furnish complete 
specifications when requesting quotations and/ 
or samples. Write for catalog listing wide 
range of standard types. We also specialize 
in custom-built units. 

*SYNCROVERTER chopper & relays - Amer. Chain & Cable Co. 
* SYNCTRON photoflash equip. - Electro Powerpacs Corp. 
* SYNKOTE wire insulation - Plastoid Corp. 
SYNTHANE CORP., 12 River Rd., Oaks, Pa. 19456; V.P. SIs: 

C.L. Johnson 
* SYNTHAR capacitor -Industrial Condenser Corp. 
* SYNTHERM wire insulation - Plastoid Corp. 
* SYNTHINOL hook lIP wire - Consolidated Wire & Assoc. Corps. 
*SYNTHITE varnishes - John C. Dolph Co • 

SYL-TAC 

III Hinsdale, Syntron Chicago Sales Co., 119 E. Ogden - - - - - - - -Advertisement- - - - - - - -
DIGITAL FREQUENCY COUNTERS ranging 
from simple 12.4 MHz frequency meters 
($395) to fully automatic microwave counters 
with range to 40 GHz. 

Ave., 312-325-3250 
Ind Indianapolis, Syntron Indianapolis Sales Co., 1010 N. 

Beville Ave., 3l7-638-0718 
Md Baltimore, Syntron Baltimore Sales Co., 902 Leeds 

Ave., 301-247-0300 
Mass Brookline Village, Syntron Boston Sales Co., 248 DIGITAL VOLTMETERS from simple 3-digit 

($395) DVM's to .011. multi meters. Cy~ress St., 6l7-734-l740 
Mich Detroit, Hilltronics, Inc., 13720 Pur itan Ave., 313-

342-3242 
Minn St. Paul, Northport Engrg., Inc., 2027 Grand Ave" 

DIGIT AL PANEL METERS for digital readout 
of frequency, DC, AC, or current. 

612-698-3841 
Mo St. LouiS, F.A. Waelterman Co.,S754 Big Bend Blvd., ANALOG COMPUTERS in desktopdesignfrom 

a 10 amplifier ($2,750) suit case model to 
120 amplifier machines with digital logic and 
electronic address. 

314-968-0303 
NJ Pennsauken, A. Wetterhahn Co.,4420 Crescenl Blvd., 

NY 

NC 

Ohio 
Tenn 

Tex 

Wash 

WVa 

Wisc 

609-662-16U 
Rochester, J. Lazor Assocs.,lnc., 39 Saginaw Dr., 

716-473-8337 
Yonkers, Syntron New York Sis. Co., 570 Yonkers 

Ave., 914-968-2414 
Charlotte, Syntron Carolina Sales Co., 3127 South 

Blvd., 704-523-1941 
Brecksville, A. Nace Co., Inc., Box 156, 216-526-4323 
Nashville, Syntron Nashville Sales Co., 719A - 17th 

Ave., S., 615-256-2429 
Dallas, Syntron Dallas Sales Co., 2013 1/2 Young 

St., 214-747-4328 
Houston, Syntron Gulf Coast Sales Co., 1915S.Shep

herd Dr., 713-522-2577 
Seattle, Syntron Seattle SalesCo.,14443Ambaum Rd., 

S.W., 206-243-6250 
Hurricane, Syntron Pittsburgh Sales Co., Box 116, 

304-727-6791 
Milwaukee, Syntron Milwaukee Sales Co., 3904 W. 

Vliet St., 414-342-6010 

TIME CODE GENERATORS/READERS includes 
compact generator/reader ($1,495), a digital 
clock ($675), portable battery-powered gen- . 
erators, and high precision units for sophis
ticated timing use. 

SYSTRON-DONNER CORP" Alpha Div., 460 RolandWaY,Oakland, 
Calif. 94621, Tel: 415-635-2700 

SYSTRON-DONNER CORP .. Analog Div., One Systron Dr., Con
cord, Calif. 94520, Tel: 415-682-6161 

SYSTRON-DONNER CORP., Data Products Div., One Systron 
Dr., Concord, Calif. 94520, Tel: 415-682-6161 

SYSTRON-DONNER CORP" Datapulse Div., 10150 W. Jefferson 
Blvd., Culver City, Calif. 90230, Tel: 213-836-6100 

SYSTRON-DONNER CORP .. Measurements Div .. One Systron 
Dr., Concord, Calif. 94520, Tel: 415-682-6161 

SYSTRON-DONNER CORP" Microwave Div., 14844 Oxnard St., 
Van Nuys, Calif. 91409, Tel: 213-786-1760 

*T -BAR multi-contact switches & relays - Electronic Controls 
• SYNTRONIC INSTRS., INC., 100 Industrial Rd., Addison, III. * T-CELL electrochemical timers- Bergen Labs., Inc. 

60101, Tel: 312 - 543·6444, TWX: 910·651-2191; Sis. Mgr: *"T" HEAD hand tool- Amp Inc. 
P. Evans ........ FSC No. 99409 ............................................ Pg. 1207 *T -SERT self locking screw - Long-Lok Corp. 

Cal Arcadia, A.M. Wood Co., Box l-A,213-283-1201 *T -SPOT thermoelectric - EG & G, Inc. 
Menlo Pk., Frauman Assocs., Box 969, 415-322- TA MFG. CORP., Dayco Co., 4625 Alger St., Los Angeles, Calif. 

8461 90039, Tel: 213-245-3748, TWX: 910-497-2065; Sis. 
Conn New Canaan, W. Couch, U5 Bald Hill Rd., 203-966- Mgr: J.L. Fargo ..... FSC No. 84971 

4630 TAC TECHNICAL INSTR. CORP., Scotch Rd., Mercer Airport, 
DC Washington, Massey Assocs" 1 Thomas Cir., N.W., Trenton, N.J. 08628, Tel: 609-882-2894; Sis. Mgr: 

202-628-1023 W.I. Shepley 
Fla St. Petersburg, Massey Assocs., Box 13577, 813- '*TC-l touch activated switch - Wild Rover Corp. 

347-6183 TOC DIV., Chu Assocs., P.O. Box 365, Littleton, Mass.01460, 
Winter Pk., Massey Assocs., Box 1201, 813-855- Tel: 6l7-456-3374 

4510 TDK ELCTRNS. CO., LTD" 14-6 2 Chome Uchi-Kanda, Chiyoda-
III Northfield, Torkelson Assocs., 540 W. Frontage Rd., Ku Tokyo, Japan, Tel: 03-256-6111; Sis. Mgr: Y. 

312-446-8450 Ohtoshi 
Ind IndianapoliS, T orkel son Assocs., 3512 Rockville Rd., *lOS televisio.l display system - Data OJ sc., Inc. 

3l7-244-7867 TE CO., 515 E. Montecito St., Santa Barbara, Calif. 93103, Tel: 
Mass Norwood, S. Pierce, Inc., 24 Linden St., 6l7-762- 805-966-7136; Sis. Mgr: F. Grover 

3164 TFR transistor float rectifier - Warren Communications 
Minn Minneapolis, Torkelson Assocs., 4820 West 77th St., * T .I.P. economy dies - Templet Inds.} Inc. 

612-920-1046 T -M VACUUM PRODS., Warrington & Rowland, Riverton, N.J. 
NJ Union City, Bressler Assocs., 4808 Begenline Ave., 08077, Tel: 609-829-2000; Sis. Mgr: J.G. Seiter 

201-864-9577 TMC SYSTEMS (ARIZ,l,INC., 930 West 23rd St., Unit 26, Tempe, 
Pa Havertown, Massey Asspcs., 1325 W. Chester Pike, Ariz. 85281, Tel: 602-967-7874, TWX: 910-950-1943; 

215-789-2320 Sis. Mgr: D.R. Robinson ..... FSC No. 22929 
EXP: NY, New York, Sylvan Ginsbury, Ltd., 72 West 45th * TP-I00 degreaser fluid- Barco Chemical Prods. Co. 

St./212-687-3213 *TPD transistor power pack - Warren Communications 
* TPG timing pulse generator - Adtrol Elctrns" Inc. 

• SYRACUSE ELCTRNS. CORP., P.O. Box 566, Syracuse, N. Y. *TR-4 finish over silver - Kings Electronics Co. 
13201, Tel: 315 - 4884911 .......................................... Pg. 1052 *TR-5 finish - Kings Electronics·Co. 

Ariz Scottsdale, C. Hower & Co., 431 N. Winfield Scott TRF,INC., 5265 Port Royal Rd., Springfield,Va.22151, Tel: 703-
Plaza, 602-947-4202 451-5131; Sis. Mgr: K.G. Johnson, Jr. 

Los Angeles, I, Nizam, Box 25662, 213-395-2637 '*T RT transistor ringing-talk generator - Warren Communications Cal 
Conn W. Hartford, Hale-Forden Assocs., 1245 Farmington • TRW INC., ELECTRONICS GROUP - See IRC 

Fla 
III 

Ind 

Minn 
Miss 
Mo 

NJ 

NY 

Pa 

Ave.,203-521-5620 TRW CAPACITOR DIV" 112 W. First St., Ugallala, Neb. 6n!>:J, 
Orlando, G.W. Fenton, Box 7387, 305-423-5720 Tel: 308-284-3611, TWX: 910-620-0321; 515. Mgr: 
Chicago, Automation Equip., 6645 N. Oliphant Ave., A.C. Elles ..... FSC No. 844U 

312-631-9673 TRW ELCTRNS" !l00 Glendon Ave., Los Angeles, Calif. 90024 
Angola, Southern Sis., 105 Lakeshore Dr., 219-665- TRW INSTRS., 139 Illinois St., EI Segundo, Calit. 90245, Tel: 213-

3961 535-0854, TWX: 910-348-6676; Sis. Mgr: M.W.Jacobs 
Lakeville, Caco, Inc., Box 517,612-469-2171 TRW SEMICONDUCTORS, INC., 14520 Aviation Blvd., Lawndale, 
Meridian, Herron Assocs., Box 3008 Calif. 90260, Tel: 213-679-4561, TWX: 910-325-6206 
Kansas City, Kay Sis. Co., 4049 Pennsylvania, (816) T & TCONTROLS CO.,INC.,Boxl71, Media, Pa. 19063, Tel: (215) 

BA 1-8586 LD 6-8270; Sis. Mgr: M.P. HaYes 
Ridgefield, Hy-Rel Elctrns., 753 Bergen Blvd" 

201-945-7511 
Baldwinsville, Scibetta Reps., 7484 River Rd., 315-

652-7324 
Ardmore, Rothenheber & Co., 53 Cricket Ave., 215-

642-6911 
Pittsburgh, Trymac Co., 201 Penn Center Blvd.,41Z-

823-8400 
Tenn Chattanooga, Herron Assocs" Box 1521, 

- - - - - - - -Advertisement- - - - - - - -
T & T Controls-Solid state temperature 
controls in a wide variety of types I capacities 
and configurations. Standard controllers in
corporate proportional SCR power output with 
either platinum resistance/thermistor orther
mocouple sensing elements. T & T Controls 
can manufacture specialized sub components, 
controllers or systems designed to your re
quirements. Write for complete catalog or 
outline your requirements which will receive 
our prompt attention. 

Tex Dallas, J. Earl Smith, 1353 Chemical St., 214-631-
1727 

Wisc Mequon, Automation Equip. Co., 6645 N. Oliphant 
Ave., 414-242-1520 

• SYNTRON DIY., FMC Corp., 264 Lexington, Homer City, Pa. * SYSTEM-MATE rack housing-Computer Dynamics, Inc. 
15748, Tel: 412 - 479-8011, TWX: 412-585-9417; Sis. Supv: *SYSTEM VII vacuum sys. - Vacuum Industries, Inc. • IT ELCTRNS., INC., P.O. Box 180, Culver City, Calif. 90230, Tel: 
H. D. Wood ................................................................ Pgs. 2594-2600 SYSTEMS ELCTRNS., INC., 9801 Walford Ave., Cleveland, Ohio 

Ala Birmingham, Syntron Birmingham Sales Co., 2U7 44102, Tel: 216-651-8208; Sis. Mgr: E.F. Bedford 
Lester L., 205-822-1900 SYSTEMS ENGRG. LABS.INC.,P.O.Drawer9148,Ft.Lauderdale, 

Cal Los Angeles, C.E. Holmes Co., 107 North Ave. 64, Fla. 33310, Tel: 305-587-2900, TWX: 510-955-9825; 
213-256-2255 Sis. Mgr: J.H. Geers 

San Carlos, Melchior Assocs., Inc., 820B Cherry SYSTEMS ENGRG., LTD" Grouse Creek, Utah 84313, Tel: 801-
St .. 415-591-7383 747-3228; Sis. Mgr: J. Fussek 

Colo Denver. Williams-Assocs •• 4971 Jackson St., 303- SYSTEMS RESEARCH LABS.,INC., 7001 Indian Ripple Rd., Dayton, 
388-4391 Ohio, Tel: 513-426-6000; Mktg. Mgr: R.J. McGowan 

Orlando, W.R. Lehmann Co., 1010 Executive Center *SYSTRAC data acquiSition system - Systron-Donner Corp, 
Dr., 305-841-4901 SYSTRON-DONNER CORP., One SYstron Dr., Concord, Calif. 

Fla 

Ga Atlanta, Syntron Atlanta Sales Co., 3130 Maple Dr., 94520, Tel: 415-682-6161, TWX: 910-481-9478; Sis. 
N.E., 404-237-1984 Mgr: J.R. Cunningham ..... FSC No. 068U 

SEE PAGE 352 TO GET YOUR COpy OF THE RADIO-ELECTRONIC MASTER 

213 - 870-6001; Sis. Mgr: J. F. Sodaro ........ FSC No. 07766 ........ 
.................................................. .. ....................... Pgs. 1312, 1313 

Cal Culver City, Sodaro Co., 3753 Robertson Blvd.,213-
838-5272 

*TT SERIES tiny trim delay lines - Kappa Networks, Inc. 
* TA POT slidewire potentiometer - Howell Instrs., Inc. 
*T AS-GUN heat guns - Sigma Systems Corp. 
TABEN RECORDINGS,221 Rock Hill Rd"BalaCynwyd,Pa.19004, 

Sis. Mgr: L. Fuller 
T ABET MFG. CO., 1336 Ballentine Blvd., Nortolk, Va. 23504, Tel: 

703-622-1973; Sis. Mgr: H.D. Burton 
*lABaN quick-terminals - Malea Mfg., Co. 
* TACHLITE tachometer-stroboscope - Power Instrs' l Inc. 

3103 



TAC-TEC MANUFACTUREIIS • SAtES OFFICES· TRADE NAMES ••• ------------------------.---. TACHTRONIC INSTRS.,INC.,l5OO N. Front St., New Ulm, Minn. Ore Portland, W.c. Wells Co., 6055 ti.E. Glisan,(503) 
56Cl13, Tel: 507-354-3105, TWX: 910:-565-2251; 51,S. BE 5-2437 • 

NY Syracuse. J.K.Savage, 124 Kinne Rd., 315-682-6663 
Wllite Plains, 'E. Nachman Assoc.; 37 Park Cir;, 

, Mgt: S. Mesraubian ..... FSC No. 14404 Tex Dallas" Techno Assocs .. Box 20544, (214) FL 7-! * TACTIC all prods.-,Tae Technicallnstr.Corp. '9213 
TAFFET ELCTRNS" INC.,. 27-01 ,Brooklyn-Queens EapwY., W. *TARGIT inertial ,reference platform - American Chainand Cable 

Woodside, N.Y. 11377, Tel: (212) RA 1-3500; Sis. TASK CORP" P.O. Box3999,Anaheim;Calif. 92805, Tel: 714-774-

914-946-2477 . 
Ohio Cleveland. Midwest Sis. Co., 3219 West ll7 St., 216-

941-2700 
Pa Pittsburgh, R.F. Clark Co., 10517 Lindberg Ave., 

412-242-9500 . MIIr: I. Taffet ..... FSC No. 81849' 3100, TWX: 910-591-1165; ,Sls.M9r: W. Buckley 
TAIYO ELCTRNS. CORP;, 5-1, TOQoshi 6cChome, Shinagawa- ..... FSC No.09284 Dallas, Teaport Co., 2411 Farrington St., (214),ME Tex 

Ku, Tokyo, Japan, Tel: 786-2000; Sis. Mgr: M.Hagita *TASKOTE'wire -Revere Corp. of America 
TAIYO YUDEN CO" LTD •• 15-11, 6-Chome,Soto-Kanda,Chiyoda- • TAURUS CORP., Academy Hill, Lambertville, N. J. 08530, Tel: 

, ku, Tokyo, Japan, Tel: 833-5441; Sis. MIIr: M.Nagai 808-397-2390; Sis. Mar: J. D. Kreul8r ........ F5C No. 04013 .. 1'1- 803 

1-6210 .. 
Utah Salt Lake City. Cannon Engrg .• Sis. CD., 768 East 

• TAKEDA RIKEN IND. CO., LTD., 1-32-1 Asahi-cho, Nerima-ku, Cal Los Angeles, R.R. Sweet, 11150 Tenn Ave., 213-477-' 
, Tokyo 176 Japan, Tel: 930-4111; Prod. IIIktg. Mar: T. Kazamaki 4517 

9th St., 801-328-3205 
Wash SeatUe,.H,' LeVinson Co., 1211.E. Denny Way, 206-

323-5100 . 
......................................... : ........................................................ Pg. 1505 .. Pasadena, Scientific Sis., 8()x 5324, SY 1-3778 

TALK-A-PHONE CO., 5013 N. Kedzie Ave., Chicago, III. 60625, Conn New Haven, Forsberg Sis., 203-239-5111 
TECH-MASTER CORP., 633-33 98 PI., Forest Hills, N.Y.llJ74, 

Tel: (212) TW 7-7428; L. Lazoff 
Tel: (312) KE 9-1100; Sis. Mgr: D.F. Kagan ..... Fla Clearwater, Brennan Assocs. 211 EWingAve.,813-
FSC No. 59078 446-S006 

TALL CO.,l58S. TerraeeAve., "-'t. Vernon, N.Y.I0SSO, Tel: (914) III Norridge, Gianaras Sis., 7051 W. Wilson Ave., 312-
MO 8-0388; Pres:J. Tall 174-4600 

TECH-NEON, Industrial Eletrns., 16th Ave. & F St., S. Belmar, 
N.J. 07719, Tel: 201-681-0492; Sis. Mgr: R. Melis 

* TECH.NI-CUBE decimal counting module- Techmetric Co. 
TECH-OHM ELCTRNS .. INC., 36-ll 33rd' St •• long Island City, 

N.Y.ll106, Tel: 212-786-2274; Sis. MIIr:B.E.Futch 
..... FSC No. 02642' 

T ALLY CORP" 1310 Mercer, St., Seattle, Wash. 98109, Pres: R.C. Ind Ft. Wayne, Hoemig Sis., BuUer Ct., 219-483-6913 
Dubois Mass Brockton,Forsberg Sis., 646 Summer St., 617-522-

*TALLYMASTER adding - subtraeting machines - Vietor 6300 TECH SERVo INC., 5451 Holland Dr.,Beltsville, Md. 20705, Tel: 
301-474-2900; Sis. Mgr: D. Church Compto,meter Corp. NJ Cherry Hill, H,s. Bancroft Corp., Rockhill Rd.,(6091 

*T AN-O-MITE capacitors - Ohmite Manufacturing ConTPany UL 4-8000 TECH SPRAY~ 2113 West 3rd St., Amarillo, Tex. 79106, Tel: 806-
J72-7931; Sis. Mgr: D. pavek *TANCO FOCUSED SOUND sound column deSign - Argos Prods. • Ft. Lee, K. Hughes Co., 2175 Lemoine Ave., 201-

TANDBERG OF AMERICA, INC., 8 Third Ave., Pelham, N.Y. 944-1600 
Tel: (914) PE 8~0172; Sis. Mgr: R.I. Bowman, Jr. NY Hauppauge, Box 193,212-227-5816 - - - - - - - -Advertisement- - - - - c - -

*TANDEMOL rolling oils - Houghton & Co. Ohio Wickliffe, W.J. Brauer Assoc., Inc., 29029 Euclid TECH SPRAY manufaetures aerosol sprays 
*T ANKTROL pressure operated control - Autocon Industries Ave.,216-943-0601 for various technical fields. Special spray 
TANNOY <AMERICAl, LTD" 1756 Ocean Ave., Bohemia, N.Y. Pa Pittsburgh, W.J. Brauer Assoc., Inc., Box 8466, cleaners, spray lubricants, and others for tne 

11716, Tel: 516-567-0770; Sis. Mgr: A.F. Hill 412-921-3213 follOWing fields: Telephone, Computer, Office 
• TANSITOR ELCTRNS., INC., West Rd., Bennington, VI. 05201, Tex Houston, R. Clarke, Box 13231, 713-526-4908, Machine, Avionics, Radio & TV;, Industrial, 

Tel: 802·442-5473, TWX: 710-360-1782; Sis. 'III: R. M. Ander- TAYLOR CORP., Sub. Alco Standard Corp., Valley Forge, Pa., Broadcast. 'Relay contact cleaners, plastic 
san., ...... FSC No. 05079 ........................................................ 1'1- 694 Tel: 215-666-0300, TWX: 215-666-0659; V.p. Mktg: safe cleaners. acrylic coatings. Our develop-

Ala HuntSVille, 20th Century Mktg., 2603 Artie St.,'205- J.W. Pool ..... F5C No. 78696 ment department is always interested in new 
361-1~% . TAYLOR ElEC" INC., Fisher Rd., Howell, Mich. 48843, Tel: problems in the lield. 

Ariz Phoenix. Hecht, Henschen & Assocs •• 3825 North 517-546-0450; Sis. Myr: B. Taylor ..... FSC 15008 - - - - - - - - - - - - - - - - - - - - - • 
39th Ave .. 602-949-0144 TAYLOR INSTR. PROCESS CONTROL DIV., Sybron Corp., 95 TECH-TAC, INC., 4924 Elsinore, Orange, Calif. 92667, Tel: 714-

Cal Arcadia. Ash Wood Co __ Box lA: 213-2R3 ... 1201. Art'!~~ St .. RQ{:heste!'; ~.y. 14601, Te!: 716-235- 633-2471; SIs. Mgr:? Hatfie!d 
Los Altos. Pritchard & Haney Co •• Box 102. 415- 5000, TWX: 716-235-4893; Sis. Mgr: R.B. Reynolds TECHFORM LABS .. INC., 707 S. Hampton Dr., Venice, Calif., 

961-8218 ..... FSC No. 59310 Tel: 213-396-4219; Sis. My.: J,A. Woolf 
OViedo, Conley-May Assoc., Box 668, 305-365-3283 TAYLOR MILLWORK & STAIR CO., INC., 1305 West 132 St., • TECHMAR CORP., 2232 S. Cotner Ave., Los Angeles, Calif. 90064, 
Chir.aoo. J.R. sales Enoro.Co .. 7132 N.Harlem Ave.. Gardena, Calif. 90247, Tel: (213) FA 1-27SO Tel: 213 - 478-0046; Sis. Mar: A. R. Rader ........................ 1'1- 592 

Fla 
III 

312-774-8550 TAYLOR-WINFIELD CORP., 1052 Mahoning Ave., N.W., Warren, Fla Clearwater, R.F. Willett Co., 1260-A S. Highland, 
Iowa Cedar RaDids. J.R. Sis. Engrg .. 3550 Cottage Grove Ohio 44482, Tel: 216-399-8861, TWX:810-436-2657; 813-446-0075 

Ave., S.E .. 319-365-2864 Sis. Myr: l.J. Murto TECHMETRIC CO .. 2449 Harding Ave., Redwood City, Calif. 
Kan< Leawood, Polv-Onics. Inc .• 4434 West 90th Terr.. *TAYLORON pheno'lic laminates - Port Plastics, Inc. 94062, Tel: 415-365-2545; Sis. Mg" D.E. Hanson 

Md 
(913) NI 8-4173 *T AYP-AIR airborne taper pin - Amp Inc. TECHNI-RITE ELCTRNS" INC., 65 Centerville Rd.,Warwick,R.I. 

Towson. BurQin-Kreh Assoc •• Inc •• Box 9787.301- * TEACH-R-MATIC teaching machines- Cisin, Harry G,-Pub. 02886, Tel: 401-737-2000; Sis. MIIr: E.V. Pizzuti 
661-1120 TEAI.E MACHINE CO., INC., p.O. Box 936, Rochester, N.Y. TECHNI-TOOL,- INC .. 1216 Arch St., Philadelphia, Pa. 19107, 

Mass Lexington. J.E. Boeing ,Co., Inc., 18 Muzzey St., 14603, Tel: (7l6) CH 4-6700, TWX: '510-253-2344; Tel: (215) LO 8-4457; Sis. Mgr: W. Bezar 
617 862 2500 Sis. Mgr: S. Travis - - - - - - - -Advertisement- - - - - - - -

Mich Southfieid, 5: Sterling Co., 21250 - 10 1/2 Mile KII., * TEALESOCKET set screws- Teale Machine Co. TEC.HNI-TOOL, INC. - A Single'Source for 
313-357-3700 • TEe MAGNETICS, 12117 Slauson AWl., Santa Fe Sprlnp, calif. Today's - And Tomorrow's Technical Tools 

Minn St. Paul. H.A. Cullen & Assocs •• 1595 Selby Ave" 90670, Tel: 213 - 699-0565; Sis. Mil: L. H. Wilman ..... ".FSC No. and Products. ,Immediate delivery available 
612-646-7371 18482 .. " .... " ..... "." ........ " ... """ ... ", ... " ... "" .............. " .... ,, .. " ... Pg. 2272 on the following Lines: Vigor,Utica,Dimalloy, 

Cherry Hill. H. White Co .. Inc .. 801 W. Marlton Ariz Scottsdale; Comoar Rocky Mt •• 84 W. First St" Huntor, X-Acto, E.T .M., Claussldeal,Xcelite, 
Pike. (609) HA 8-2304 602-947-4336 Wilton, Vaco, American Beauty, Luxo, An-

Albany. Com par Albany, Inc., 6 Highland Ave., 518- Cal Mt. View. Winco Sis., 1901 E. Middlefield Rd., 415- gelica, Ungar, Starlite. Foredom, Beau-Tech, 
489-7408 961-8510 Ednalite, and many more. WRITE OR CALL 

Valley Cottage. L.R.C. Assoc .• Box 114. 212-298- " N. HollyWood, Brooks & Day, 10700 Ventura Blvd., FOR OUR FREE CATALOG. 

NJ 

NY 

8964 213-877-3357 - - - - - - - - - - - - - - - - - - - - - -
Ohio Akron. A. Natalino Assocs., 209 Harmony Hi lis, Colo Englewood. Compar. 300 E. Hampden Ave .• 303-781- TECH NIBIL T CORP., 905 Air Way, Glendale, Calif. 91201, Tel: 

216-2,3-8136 0912 ' 213-849-3171; Sis. Mgr: B.P. Cox ..... FSC No. 13625 
Dallas., Titan Reps .. Inc .. 6434 Maple Ave •• (214) Fla Oviedo. Conlev Mav Assoc .• Box 668. 305-865-3520 *TECHNIC GOLD SAVER gold recovery units - TechniC, Inc. 

FL 1-9760 III Chicago. Engineered Sis., Inc" 4738 N. Harlem TECHNIC, INC.,P .0. Box 965, PrOVidence, RJ. 02901, Tel: 401-
Wash Seattle. B. Hirsh Co .. 4013 Leary Way, N.W .. 206- Ave .. (312) UN 7-8434 W:i-.t~~~ TWX: 401-944-1455; Sis. Mgr: A.M. 

783-3423 M.o< loxinolon. J.E, Booina. Bnx ,. 617-862-2'i00 ' 
EXP: Wisc. Milwaukee. 1.1. ~ron & Assocs., 829 N. Minn St. Paul. R.G. Ragon. 1136 W. LaroenteurAve •• 612- TECHNICAL ACCESSORIES CO., Rt. lot Raymond Rd.,Princeton, 

Marshall St .. (414) BR 6-8515 488-6634 N.J.0854O. 
FOR: Can, Montreal. Que., Kaytronics Engrg.,S800 Monk- NJ Teaneck, Electra-Mac Assoc •• 1258 Teaneck Rd., TECHNICAL APPLIANCE CORP., One Taco St., Sherburne, N.Y. 

land Ave., 514-487-3434 201-837-4262 13460, Tel: 607-674-2211, TWX: 710-670-1737; Sis. 
* TANTAGLAS metal to glass seal- Fansteel, Inc. NM Albuquerque, Compar, 2129 San Mateo Blvd., N.E., Mor: J. Severinsen ..... FSC No. 78702 
*TANTALYTIC capacitors - General Electric Co. 910-989-1659 TECHNICAL DEVICES CO., 11242 Playa Ct., Culver City, Calif. 
TAPE-ATHON CORP" 523 S. Hindry Ave., Inglewood, Calif.. NY Syracuse, Canavan-Scanlon Assoc •• 23EasternAve., 90230, Tel: 213-870-3751; Sis. Mor: N. Kirk ..... 

Tel: 213-678-5445; Sis. Myr: W. Rubin '315-463-9161 FSC No. 04772 
*TAPE-DEX tape transports - Beltronix Systems, Inc. NC Bethania, Candor Co •• Inc., 919-924-1480 TECHNICAL MATERIEL CORP., 700 Fenimore Rd., Mamaroneck, 
* TAPE-MASTER contour milling machine- Gorton Machine Ohio, Cleveland. Components. Inc .• 7461 N. Linden La.. N.Y .10543, Tel: 914-698-4800, TWX: 710-566-1100; * TAPE RECO HEAD CLEANER recorder head cleaner- Elec- 216-842-2737 Sis. Mgr: W.L. Deans ..... FSC No. 82679 

tronic Chemical COI'I>. Tex Dallas. Blackburn Assoc., Box 20073, 214-351-9991 TECHNICAL SERVICE CORP., 2618 South 4th St., Louisville, 
* TAPERLOCK connector - Phelp& Codge Elctrn. Prods. Corp. Wash SeatUe. Allied Agencies. 1818 Westlake N_. (206) KY. 40208, Tel: 502-636-1496; Sis. Mgr: M.R. Snead 
• TAPESWITCH CORP. OF AMERICA, 320 Broad Hollow Rd., Farm- AT 4-4082 ..... FSC No. 99222 

inldale, N. '1(. 11735, Tel: 516· Jl94.6312; Mktg. Mil: R. W. TECH-ETCH, INC., 10 Industrial Park Rd., Hingham, Mass.U2U4J, TECHNICAL TAPE CORP., 1 Le Fevre La., New Rochelle, N.Y. 
Sedllck " ........ " ..... " .......... """" ..... " ......... ""." .......... " ..... ",, ... Pg. 2764 Tel: 617-749-0993; Sis. MIIr: R. Gurwitch 10801, Tel: (914) BE 5-1000; Sis. Mgr: J.G. Shuman 

Tex 

Cal Los Angeles, Monitor Sis. Co., 1064 S. Holt St., • TECH LABS., INC., Bergen & Edsall Blvds., Palisades Pk., N. J •• TECHNICAL WIRE PRODS., INC., 129 Dermody St., Cramfonl, 
213-652-7939 07650, Tel: 201·944-2221, TWX: 201·947-4730; Sis. Mil: N. J. 070)6, rei: 201·272-5500, TWX: 710-996-5951; Sis. 

Colo Colorado Springs,Electronic Mfrs. Consultants, Inc., G. J. Van Baann" .... "FSC No. 83332 ... " .. " ..... ""." ......... Pg. 2785 Mar: E. SteeL .. ".FSC No. 07700 " ..... ,,, .... ,, .. ,,,, .. ,, .... ,, ...... p .. 1235 
Box 503, 303-636-5131 Ala Huntsville, 20th Century Mktg., 902 Bob Wallace Ariz Phoenix. Williams Assocs .. 1110 E.McDowell Rd .. 

E. Point, p. Hayden & Assocs., Box 331, (404) PO Ave., S.W., 205-536-1596 602-254-6085 
6-0261 , Ariz Scottsdale, Portis & Assoc., Box3109, 602-945-4379 Cal Los Angeles. EI-Com Sis. Co .. 3600 Motor Ave .. 

Chicago, Audio Sound Sis. Co., 2531 N.Ashland Ave., Cal Los Angeles, Elsner-Rambo, 2526 Hyperion Ave., 213-870-4707 
312-528-8422 213-664-2928 " Menlo Park. J.5. Heaton. 3695 Haven Ave •• 415-

Indianapolis, R.M. Crandall & Assocs., 4225 E. • Redwood City, Held & Mollard, Inc., 1494 Oddstad 369-4671 
Kessler Blvd., 317c251-78oo Or., 415-369-.4871 Colo Denver. Williams Assocs ... 4971 Jackson St., 303-

Mass Braintree"Bordewieck Engrg. Sis. Co., 221 Grove Conn Cheshire, E. Lane, 393 Spring St., 203-272-6081 388-4391 
St., 617-843-0845 DC Washington, Arco Engrg. Co., 1000 Sixteenth St., Conn Stratford. G. Rosen Co .• 194 Plvmouth St .• 203-

Mich Grosse Point Pk., J.L. Miner Assocs. Co., 15318 N.W" 202-393-5991 375-5456 
Mack Ave., 313-886-5878 Fla Winter Park, Spartak, Inc., 1320 Minnesota Ave., 5;, Fla Clearwater. Willett Assos •• 126O-A S. Highland 

Minn Minneapolis, J.E.M. Anderson Co., 5231 Humbolt Tel: 644-3023 ' Ave .. 813-446-0075 
Ave., S., 612-823-6459 III Chicago, Ryan & Assoc., 7132 N. Harlem, 312-775- III Chicago, J.C. Angel.&Co., 2743 W. Peterson Ave., 

Kansas Cliy, Fleming & Co., 3021 Main St., (816) . 5U7 312-878-0653 . 
PL 3-0111, Ind Ft. Wayne, Hoemig Sis. Co., 3405 Butler Ct., 219- Md Baltimore. R.D. Miller. Box 6232. 301-488-6561 

St. Louis, G. Fixman Engrg. Co.,8160StanfordAve., 483-6913 ,Mass Natick, G. Rosen Co., Inc., 563 Worcester Rd., 
314-725-5219 , Mass Waltham, Selmark Asoc., Inc., 195 Wesi St., 617- 617-655-2211 

W. Caldwell, Peterson-Rudnick Assocs" Box 822, 899-8110 Minn St. Paul. Bonament Hevda Co .• 3830 Rustic PI.. 
(20ll CA 6-4363 Mlnn . Minneapolis, R.J. Siedare Assoc., 4724 42nd Ave., 612-484-8531 

Brooklyn, P~erson-Rudnick Assocs.,364 Lincoln PI., N., 612-533-2294 ' .', NM Alhuauer.ue. Williams Assocs .. 420 Washington. 
(212) ST 9-9585 Mo St. Charles, M.L. Seyllert & Assoc., 901 Jefferson 505-255-1638 

Ohio Cleveland, Midwest Sis. Co.,'3219 Weslll7th St., St.,314-723·1185 NY Great Neck. Trionlc Assocs .• 320 Northern Blvd .. 
(216) WI 1-2700 . NJ Haddonfield, F.W. Churchill, Box 43, 609-429-1871 516-466-2300 

~-----------~--~----------

Ga 
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NY 
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..• including Federal Supply Codes (FSC) where available 

Syracuse, CaW. Flaring & H.R. Murray, Inc., 6585 Minn Minneapolis, L.F. Murphy Assoc., 730 Chicago Ave., 
Kinne Rd., 315-446-5555 612-333-4511 

Webster, J, C. Mayer, Box 66, 716-244-1100 NJ Wayne, R, Horne Assoc., 2282 Hamburg Tpke., 201-
Ohio Akron, A. Natalino Assocs., 209 Harmony Hills 835-7400 

Rd .. 216-666-1447 NY Buffalo, J,M, Glass Assoc" 220 DeLaware Ave" 
DaYlon, A. Natalino Assocs., 333 W. First St., 513- 716-856-9272 

221-.~nn2 Ohio Auroa, EMA, Inc., Box 275, 216-247-4488 
Po Newtown So .. Kaufholz Assocs .. Box 227,215-356- " Dayton, EMA, Inc., Box 191, 513-433-2800 . 

5000 Pa Narberth, Biechler Assocs" Inc., Box 414,215-667-
Pittsburoh. A. Natalino Assocs .. 530 Sixth Ave .. 412- 1821 

281-8283 Tex Ft. Worth, W.P. Fralia Co., 6100 Camp BOWie Blvd., 
Tex Dallas, Corwin Assocs., Inc .. Box 18112,214-348- 817-738-2394 

4623 Wash Seattle, C.L, Keeve Mktg. Assoc., tsox IUHf, ,Ub-

Utah Salt Lake City, Williams Assocs .. 2461 S. Main St., 542-5889 
801-466-6709 TECHNOGRAPH, INC" P.O. Box 5316, Ardmore Sta., Winston-

Wash Seattle, G.M. Gillett & Assocs., Box 99035, 206- Salem, N,C" Tel: 919-723-0167; Pres: H.L, Shortt 
284-3344 TECHNOLOGICS, INC./P.O. Box 667, Ormond Beach, Fla.32074, 

FOR: Can, Port Credit, ant., O.R. Beattie, Ltd., 1260 Tel: 904-677-9511, TWX: 610-851-0305; Sis. Mgr: 
Lakeshore Rd .. E .. 416-274-3445 J.E. Francey * TECHNIMA TIC receiver & transmitter sys.- Technical Mat'l. TECHNOLOGY INSTR. CORP., 850 Lawrence Dr., Newbury Park, 

• TECHNIPOWER, iNC., Benlus Center, Ridgefield, Conn. 06877, Calif. 91320, Tel:805-498-2151, TWX:91O-336-1265; 
Tel: 203·438·0333, TWX: 710-450·3631; Sis. Mgr: I. Pumroy Mktg. Mgr: H.W. Bauer ..... FSC No. 99957 
........ FSC No. 13850 .............................................. Pgs. 2112, 2113 TECHNOLOGY/VERSATRONICS, INC., 506 S. High St., Yellow 

Cal Pasadena, Luscombe Engrg. Co., 610 S. Arroyo Springs, Ohio 45387, Tel: 513-761-7365, TWX: 
Pkwy" Zl3-684-2000 810-450-2620 

San Mateo, Luscombe Engrg. Co., 220 E. Third TECHRON CORP " 20 Simmons St., Boston, Mass.02120, Tel: (6l7l 
Ave., 415-342-7057 HI 5-2150; Pres: G. GanHan 

Colo Englewood, Aztec Enterprises, 3385 S. Bannock St., TECHSONICS, P ,a. Box 251, EI Prado, N.M. 81529, Tel: 505-
303-761-0101 758-4555; Sis. Mgr: J.C. Freeman 

Conn Meriden, Abbott-Allison Co., Box 461, (203) BE 7- • TEDFORD CRYSTAL LABS., INC., 4914 Gray Rd., Cincinnati, Ohio 

Fla 

Ga 
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9232 45232, Tel: 513·542·5555, TWX: 810·461·2476; Sis. Mgr: W. A. 
Orlando, Floyd-Fausett & Co., Inc., 711 N. Mag- Chidester .................................................................. Pgs. 1134, 1315 

nolia Ave., 305-424-0701 *TEE-JAY video test equipment - Telemet Co. 
Smyrna, Floyd-Fausett &Co.,Box278,404-436-5169 *TEFLON fluorocarbon plastiCS, finishes, insul'ating matlls 
Chicago, Crest Assocs., 7001 N. Clark St.,312-274- - E.I, Dupont Denemours & Co., Inc. 

2640 TEIKOKU TSUSHIN KOGYO CO., 335, Nishi-Nakamachi, Aza 
Kans Mission, Technical Mktg. Assocs., 5827 Outlook, Kariyado, Kawasaki-sh.i, Kanagawa Pret., Japan, 

(913) TE 1-2888 Tel: Nakahara (044) 42-3111; Sis. Mgr: M. Murakami 
Md Baltimore, Whitcomb Assocs., 730 Deepdene Rd., TEKNA PRODS. CO" 62 St. Paul St., Rochester, N,Y •. 14604, Tel: 

(301) TU 9-1245 716-232-1291; Sis. Mgr: C.G. Kling ..... FSC 24227 
Mass N, Andover, Abbott-Allison Co" Box 96, 617-245- TEKNI-LABELS CO,,8160 Orion, Van Nuys,Calif. 91406, Tel: 213-

0250 782-9901; Sis. Mgr: R.G. Andrew 
Mich Livonia, Chandler Assocs" 32401 W, Eight Mile - - - - - - - -Advertisement- - - - - - - -

Rd,,313-476-5800 Manufacturer of the Micrajust Model 20, 
Minn Minneapolis, R.J, Sales & Engrg., 7100 S. France a dependable, rigidly built, attractively finish-

Ave.,612-922-1425 ed, inexpensive, manually operated screening 
Mo St. Louis, Technical Mktg, Assocs., 2050 Woodson jig, it features lightning fast setup with high 

Rd.,. 314-427-3600 precision. Most useful for screening resists 
NJ Ridgewood, Instrumentation Sales Co., Box 403, for etching and plating electronic printed cir-

(20ll GI 5-5210 cuits, for screening panels and resists lor 
NM Albuquerque, Aztec Enterprises, 3202 Candelaria panel etching and for general screening of 

Rd .. N.E., 505-345-3441 terminal boards, parts and components. Pro-
NY Fayetteville, R.P. Kennedy & Co., Inc., Box 5b, (315) vides means for turning out work of the 

NE 1-9531 highest preCision at a faster rate, using pre-
Hyde Park, R.P 0 Kennedy & CoOol Inc., Green Tree sent oersonnel and facilities. An experienced 

Dr 0,914-229-2269 screen operator will require no retraining or 
Rochester, R.P. Kennedy & Co., Inc' l 39 Saginaw additional instruction to operate Micrajust. 

Dr., (716) BR 1-6322 - - - - - - - - - - - - - - - - - - - - -
Ohio Cleveland, Chandler Assocs., 9101 Brookpark Rd., *TEKS fasteners -Illinois Tool Works, Inc. 

216-661-9835 • TEKTRONIX, INC., Oregon Corp., P.O. Box 500, Beaverton, Ore. 
Pa New Britain, Kastle Assocs., 434 E. Butler Ave., 97005, Tel: 503-644-0161, TWX: 503·291·6805; Sis. Mgr: 

215-348-4466 K. Wiliiams ........ FSC No. 80009 .................................... Pg. 1510 
SC Greenwood, Floyd-Fausett & Co., Stoney POint,919- Ala Huntsville, 3322 S. Memorial Pkwy., 205-881-2912 

274-7760 Ariz Scottsdale, 7045 E. Camelback Rd., 602-946-4273 
Tex Houston, Scientific Sis. Co., 6400 Westpark Dr., Cal Alhambra, 1525 S. Garfield Ave., 213-576-1601 

713-181-2711 .. Concord, 2339 Stanwell Cir., 415-667-8350 
Richardson, Scientific Sales Co., 777 S. Central .. Orange, 1722 E. Rose Ave., 114-633-3450 

Expwy., (214) AD 1-6541 .. Palo Alto, 3750 Fabian Way, 415-326-8500 
Wash Seattle, Associated Inds., Inc., 3711 5, Hudson St., • San Diego, 6150 Mission Gorge Rd., 714-283-6225 

(206) PA 3-5600 " San Jose, 1725 De La Cruz Blvd., 408-296-3010 
FOR: Can, Montreal, Que., BRH Assocs., Ltd., 6338 Vic- .. Santa Barbara, 1310 Santa BarbaraSt.,805-963-1848 

toria Ave., 514-733-5331 .. Van Nuys, 16930 Sherman Way, 213-987-2600 
Can, N, Vancouver, B.C" BRH Assocs., Ltd., Box Colo Denver, 2120 S. Ash St., 303-157-1249 

69,604-985-6221 Conn E. Hartford, 809 Main St., 203-289-8695 
Can, Ottawa, Ont., BRH Assocs., Ltd., 1300 Carling .. Stamford, 125 Strawberry Hill Ave., 203-325-3817 

Ave"613-728-0113 Fla Ft. Lauderdale, 1871 W, Oakland Pk. Blvd., 305-
Can, Willowdale, ant., BRH Assocs., Ltd., 184 Finch 581-0221 

Ave" W., 416-223-4008 .. Orlando, 1010 Executive Center Or.,305-841-2382 
TECHNIQUES, INC., 235 Jackson St., Englewood, N.J. 07631, Tel: Ga Atlanta, 1680 Tullie Cir., N.E., 404-633-0344 

201-569-5900; Sis, Mgr: L.a. Silvan III Hinsdale, 119 E. Ogden Ave., 312-325-3050 
*TECHNISTRIP AU gold stripper - Technic,lnc. Park Ridge, 400 Higgins Rd., 312-825-6666 
TECHNITRON ASSOCS., LTD" 769 Lajoie Ave., Dorval, 760,Que. Ind Indianapolis, 3937 N, Keystone Ave., 317-546-2408 

Can., Tel: 514-631-6859; Sis. Mgr: E. White Kans Mission, 5845 Horton, (913) HE 2-1003 
TECHNITRON CO.,213l/2-42nd St., NewportBeach,Calif.92660, Md Lutherville, 1526 York Rd., 301-825-9000 

Tel: (714) TU 9-1204; Sis. Mgr: D. Trempala .. Rockville, 1500 E. Jefferson, 301-427-0700 

• TECHNO·COMPONENTS CORP., 7803 Lemona, Van Nuys, Calif. 
91405, Tel: 213·781-1642, TWX: 910·495·2015;· Sis. Mgr: 
D. Parmaley ........ FSC No. 17826 ..................... , .... Pgs. 2498, 2499 

Ariz PhoeniX, Southwest Engrg., 8341 North 7th St., 602-

Cal 

Colo 

Fla 

III 
Ind 

Iowa' 

Md 

Mass 

944-1521 
Los Angeles, EI sner-Rambo Coo,'2526 Hyperion Ave., 

213-664-2928 
Menlo Park, McKnight Co., 115 Spruce Ave., 415-

325-2844 
Denver, I.W. Strong & Assocs., 110 Yuma, 303-744-

1351 
Ft. Lauderdale, Oak Electro/Netics Corp., 1040 Bay

view Dr., 305-563-2681 
Palatine, R.L. Hanna Co" Box 202, 312-358-3940 
Ft. Wayne, ~enze 515. Co., bOlO Lower Huntington 

Rd,,219-747-5616 
Cedar Rapids, Midland Engrg. Sis. Assoc .. 3326 

Rosewood Ct., N.E,,319-366-6109 
Baltimore, Biechler Assocs., 7353 Yorktowlle Dr., 

301-825-8222 
Rockville, Biechler Assocs.,822Baltimore Rd.,301-

762-6210 
Belmont, Vector 51 s.,lnc., 114 Pleasant St., 611-489~ 

1400 
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Mass Waltham, 244 Second Ave., 617-894-4550 
Mich LanSing, 6425 5, Pennsylvania Ave., 517-393-5280 

Southfield, 22132 W. Nine Mile Rd., 313-358-3122 
Minn Edina, 4930 West 77th St., 612-920-1660 

Minneapolis, 7515 Wayzata Blvd., 612-545-2581 
St. Louis, 119 N. Harvey, (314) JA 4-0900 Mo 

Nev 

NJ 
NM 
NY 

Las Vegas, 5128 W, Char leston Blvd., 103-870-8201 
Springfield, 964 S. Springfield Ave., 201-379-1670 
Cherry Hill, 909 Kings Hwy., N., 609-667-4333 
Albuquerque, 1258 Ortiz Or., S,E" 505-268-3373 
Buffalo, 965 Maryvale Or., 716-633-7861 
Endwell, 3214 Watson Blvd., (607) PI 6-8291 
Poughkeepsie, 12 Raymond Ave., 914-411-3620 
Roslyn Hgts., 125 Mineola Ave., (516) HT 4-2300 
Syracuse, E. Molloy Rd. & Pickard Or., 315-455-

6666 
NC Greensboro, 1011 Homeland Ave., 919-274-4647 
Ohio Cleveland, 5562 Pearl Rd., 216-884-6558 
" Dayton, 3309 Office Park Dr., 513-293-4175 

Worthington, 12 W. Selby Blvd., 614-688-4040 
Tigard, 8645 S,W. Center Ct., 503-639-7691 
Bala-Cynwyd, 126 Presidential Blvd., N., (215) TE 

are 
Pa 

Tex 

9-3111 
Monroeville, 3834 Northern Pike, 412-351-3345 
Dallas, 2600 Stemmons Frwy., (214) ME 1-4560 

TEe-TEL 

Houston, 3723 Westheimer, (713) NA 2-8141 
San Antonio, 8031 Broadway, (512) T A 6-0686 

Utah Salt Lake City, 65 West 2950 5., 801-484-8501 
Va Alexandria, 6000 Stevenson Ave., 103-151-6096 

Hampton, 1310 Todds La., 703-626-4020 
Wash Seattle, 410 Baker Blvd., (206) CH 3-2494 
Wise Milwaukee, 2421 N. Mayfair Rd., 414-416-6850 
FOR: Can, Downsview, Ont., Tektronix Can" Ltd., 1111 

Finch Ave., Woo 416-638-6404 
Can, Montreal, Que" Tektronix Can., Ltd., 5050 

de Sorel St., 514-731-3761 
Can, Ottawa, Ont" Tektronix Can., Ltd" 2SA North

side Rd., 613-828"5171 
Can, Vancouver, B.C., Tektronix Can., Ltd., 21S0 

W. Broadway, 604-736-0265 
*TEL-EYE solid state alarm sensor - Autocon Industries, Inc. 
TEL-INSTR. Elctrns, Corp" 728 Garden St.,Carlstadt, N.J.07012, 

Tel: 201-933-1600; Sis. Mgr: E.W. Brinkerhoff ..... 
FSC No, 92606 

• TEL LABS., INC., 1050·1060 Second St., Manchester, N. H • 
03102, Tel: 603 - 625·8994, TWX: 710·220·1844; Sis. Mgr: 
G. Steady ........ FSC No. 94322. . ........................ Pgs. 2428, 2429 

Ala HuntSVille, Young & Lawrence Assoc., 2907 Gov-

Cal 
ernors Dr .. 205-539-6515 

Mt. View, Daniels-Padgett Assoc" 2620 Bayshore 
Frontage, 415-969-1700 

San Diego, Dorado Elctrns., Inc., 6692 Bonnie 
View Or., 714-234-2034 

Van Nuys" Dorado Elctrns., Inc., 13615 Victory 
Blvd., 213-873-4124 

Colo Denver, Daniels-PadgettAssoc., 2185 N. Speer Blvd., 
303-433-1181 

Conn Madison, A & M Eletrn. Rep., Inc., Ailene Dr., 203-

Fla 

III 

Md 

245-1031 
Fl. Lauderdale, Young & Lawrence Assoc., 415 E. 

Broward Blvd., 305-563-6717 
St. Petersburg, Young & LawrenceAssoc.,300 Bldg., 

Ste. 336, 813-894-0026 
Winter Park, Young & Lawrence Assoc., bOl N. 

New York Ave .. 305-641-6929 
Highland Pk., Feller Assocs' l 3065 University Ave' l 

312-433-3646 
Towson, K. Randall Co., 200 Washington Ave., 301-

823-1970 
Mass Needham. A & M Elctrn. Rep., Inc .. 1492 Highland 

Ave., 617-444-8170 
Mich Southfield, Weschler Elec. Corp .. 28165 Greenfield 

Ave., 313c358-469O 
Minn St. Paul, Cahill Assocs., 3000 Hudson Rd., 612-739-

NJ 

NY 

8445 
Collingswood, K. Randall Co., 250 HaddonAve.,609-

854-3323 
Saddle River, Biltan Assocs., Inc' l Box 154 
Lynbrook, Biltan Assocs., Inc., 3S1 Sunrise- Hwy., 

516-593-3833 
Red Hook, Ossmann Compo Sis., 77 Kelly Rd., 914-

297-7773 
Rochester I Ossmann Compo SI s.,39 Saginaw Dr ./716-

442-3290 
Syracuse, Ossmann Compo Sis .. 132 Pickard Bldg .. 

315-454-4477 
Vestal, Ossmann Compo Sis., 1901 Vestal Pkwy., EO/ 

607-785-9949 
Ohio Cleveland, Weschler Elec. Corp., 4250 West 130th 

Tex 

St .. 216-251-4609 
Dayton, Weschler Elec. Corp., 1700 Needmore Rd., 

513-274-6972 
Dallas, Unidyne, Inc .. 4350 N, Central Expwy .. 214-

824-0900 
Houston, Unidyne, Inc., 5700 Savoy La., 713-782-0218 

EXP: NY, New York, B. Freudenberg, Inc .. 50 Rockefeller 
Plaza, 212-157-91300 

FOR: Can, Montreal, Que., J.G. Weiss Co .. 5725 Monkland 
Ave., 514-489-6887 

* TEL-TRU manometers, psychrometers - HHI, E. Vernon, Inc. 
TELAUTOGRAPH CORP., 8700 Bellanca Ave., Los Angeles, 

Calif, 90045, Tel: (213) OR 4-2690; Sis. Mgr: J.H. 
McDaunold 

*TELADATA data transmitter receiver - Friden, Inc. 
*TELAN generator - General Instrument Corp. 
TELCOLAB CORP ,,405 Lexington Ave., New York, N.Y. 10017, 

Tel: 212-697-9566; Sls.Mgr:B.V.Molday; FSC05601 
* TELE-BEAM tv projector - Kalart Co" Inc. 
TELE COIL CO" INC., 2733 Saunders St., Camden, N.J. 08105, 

Tel: 609-365-1311; Pres: S. Feldman 
TELE-OYNAMICS, Div, AMBAC Inds., 5000 ParksideAve"Phila

delphia, Pa.19131, Tel: (215) TR 8-3000, TWX: 110-
610-0128; Sis. Mgr: J. Familetti ..... FSC No. 98853 

* TELE/SENTiNEL cardiac monitor- Mennen-Greatbatch Eletrns. 

• TELE·SIGNAL CORP., Div. Singer Co., 250 Crossways Pk. Dr., 
Woodbury, N. Y. 11797, Tel: 516·921·9400; V.P. Mktg: 
F. W. Siegrist... ..... FSC No. 10241 ................................... Pg. 757 

Cal Sunnyvale, G. Vought, 1613 Kalispell Ct., 408-736-
3194 

Haw Pearl City, C,M. Packard, 1549 Kuahaka St., Tel: 
458-100 

Mass Framingham Centre, C.p. Pappas, 1 Birchmeadow 
Cir.,617-899-4728 

NJ Cherry Hill, T ,H. Noe, 1060 Kings Hwy., 609-662-
3119 

NY Blossvale, F.W •. Siegrist, Rural Rte. 1,315-337-
5610 

Okla Midwest City, T,R. Campbell, 108 Brightside, 
405-737-2555 

Tex Dallas, W.M. Bigger, Meadows Bldg., ZI4-JOl-"a 
Va Arlington, A,R. Richter, 2400 Wi Ison Blvd., 703-

524-5885 
FOR: Can, Ottawa, ant., A.M. T ele-Signal, Ltd., Box 4084, 

Postal Sta. E., 613-731-5490 
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_T_EL_-_T_E_N ____________ 1 _______________ • MANUFACTURERS' SALES OFFICES·' TRADE NAMES ••• 

- - - -,- - - "Advertisement- - - - - - - - *TEtESCAN complet~ telemetry systems'- Autocon Industries 
Tele-Signal designs, manufactures and mar- * TELESCRIBER elctrn; handwriting - Telautograph Corp. 

kets a .proprietary line of all solid state, *TELESTEP remote control systems - Autocon Industries, lne. 
state oLtheart, modular, custom engineered *TELETROL complete telemetry systems - Autocon Industries 
and standard production, Digital and Analog TElETRONICS, INC., 760 N. Main St •• Orange. Calif. 92667, 
Voice FrequencyTelecommunicationsand Data Tel: 714-532-1044; Sis. Mgr: F. Klein 
Systems and equipment modules for long dis- *TELETRONIX leveling ampiifier - United Recording Electronics 
tance telegraph, telephone and datatransmiss- TELETYPE CORP .,5555 Touhy Ave., Skokie,itl.60076. Tel: 312-
ion over wire lines, radi<>and satellite relay 676-1000, TWX: 910-223-3611; Dir. Mktg: D.F. 
media. Its Data Systems Division provides Corkle ..... FSC No. 59433 
a total system management for major com- * TELEVAC vacuum meas. instrumehtation - Fredericks Co. 
munications program. Tele-Signal servesWorfd *TELEVER lever switches - Switchcraft Inc. 
Wide markets, either through company owned * TELEVEX diamond styli-Aldshir Mfg. Co •• Inc. 
and staffed offices or engineering sales rep- *TELEVISION TUBE CADDY tube carrier - Argos Products Co. 
resentatives serving 'al,1 branches of the MiI- TELEX COMMUNICATIONS DIV., 9600 Aldrich Ave., 5 •• Minn-
itary, Commercial Common Carriers and eapolis, Minn. 55420, Tel: 612-884-4051; V.P.Mktg: 
Public Utilities. Basic equipment and systems, J. Arrington 
widely used in commercial and defense com- TELLER. HUGO P., INC., 41 East 42nd St •• New York, N.Y. 10017 
munications systems,which meet CCI R,CCITT TELONIC ENGRG. CO., Div. Telonic Inds •• Inc., Box 277. Laguna 
and DCA performance specifications include Beach. Calif., Tel: 714-494-9401, TWX: 910-596-
Voice fre!luency·Telegraph Carrier (VFTC) 1320; Mktg. Mgr: R.T. Campbell ..... FSC 11882 
and Voice Channel Carrier (VCC) multiplex TELONIC INDS •• INC., Telonic Instrs. Div., 60 N. First Ave •• 

systems and equipment, Signal Conditioning in- Beech Grove, Ind. 46107. Tel: 317-787-3231. TWX: 
cluding Start/Stop, Synchronous and Alternate 810-341-3202; Sis. Mgr: E. Greeson 
Mode Rege,nerators, SeriaHo-Parraliel Con- TELREX COMMUNICATION ENGRG. LABS., Asbury Park, N.J. 
verters. Speed Converters. Error Proteetion 07712, Tel: 201-775-7252; 515. Mgr: R. Ercolino 
Systems, Timing Recovery Systems,FreQuency *TELTRAC antenna sys. - Canoga Electronics Corp. 
Correeted C 10cks,Analog to Digital Converters, • TELVAC INSTR. CO., 18531-E Vantura Blvd., Tarzana, ,Calif. 
Solid State Relays,DigitalinterfaceEQuipment, 91358, Tal: 213 - 881-2826; Sis. Mill: C. 8aldrick ...... 1'1. 2834 
Voice Line Conditioning, Telephone Termina- * TEM/GUIDE coaxial/waveguide components - N~H Microwave. 
tion and Signaling Equipment. Voice Diversity TEM-PRES RESCH. DIV., Carborundum Co., 1401 S. Atherton 
Combiners, Speech Privacy Equipment. Trans- St •• State College, Pa. 16801, Tel: 814-237-7631; 
mission Test and Measuring Equipment and Mktg. Mgr: E.P. Lunghofer 
Systems. Radiation-Free Signal Distribution! *TEM-L1NE mixers. couplers, hybrids - Sag~ Labs. 
Patching Systems and Special Low/High Level TEM TEX TEMPERATURE SYS. & CUMPONENTS, 5619 Dyer St •• 
Interface Equipment,RemoteSupervisoryCon- Dallas, Tex. 75206. Tel: 214-361-7108; 515. Mgr: 
trol and Tel"metering Systems. Specialized E.D. Nichols 
Telephone Systems and Order WireFacilities. *TEMAR generator - General Instrument Corp. 
- - - - - - - - ------------- * TEMP-ALERT temp. monitor & alarm-Neill Engrg.Co. 

* TELE-TEMP temp. indi~atl}rs - T.& T Contre!s Ce., Inc. * TEMP- CUARD th~imGstat5- DCiles, Fi"Ciiiklill Cu. 
*TELECHROME video broadcast equipment - Telemet Co. *TEMP-PLATE temp. indicating labels - William Wahl Corp. 
TELECORD video tape elay~r American 5 stems Inc * TEMP-R-GLAStefion coated fiberglas-Conn. Hard Rubber Co. 
TELECTRO SYSTEMS CORP:. 96-18 43rl Ave •• Corona, N.Y.. * TEMP-R-TAPE teflon tape- Conn. Hard Rubber Co. 

Tel: 212-651-8900; Sis. Mgr: H.Sussman; FSC30040 * TEMP TENDOR temp. controllers-API Instrs. Co. 
TELEDATA. INC., 98-05 2l7th St., Queens Village, N.Y. 11429, *TEM'PCOR magnetic steel laminations - Tempel Steel Co. 

Tel: 212-479-0099; Pres: S. Feldman TEMPEL STEEL CO •• 5353 N. Elston Ave., Chicago, III. 60630. 
• TELEDYNE RELAYS, Teledyna Ca., 3t55 W. EI Selundo Blvd., Tel: 312-282-9400 

Hawthorne, Calif. 90250, Tel: 213-679-2205; Mktg. Mgt; M. Field TEMPERATURE ENGRG. CORP., 1 Tempcor Blvd., Riverton, 
.................................................................................... Pgs. 2328, 2329 N.J.08077. 

Ala Huntsville. Bostick & Assocs .• Box 4165. 205-881- TEMPIL CORP •• 132 West 22nd St., New York, N.Y .1001l, Tel: 
3677 212-675-6610, TWX: 212-640-54~8; 515. Mgr: E.J. 

Ariz Phoenix. Dubblar Assocs., 3030 North 7th St .. 602- Schlueler 
277-9739 * TEMPIL PELLETS pellets- Tempil Corp. 

Cal San Mateo. G. Woemener Co .• 2040 Pioneer Ct.. * TEMPILAQ coatings - Tempil Corp. 
415-349-6316 * TEMPILSTIK crayons - Tempil Corp. 

Colo Denver. Bennewitz Assocs., 280 E. Colfax Ave., TEMPLEMAN. D.R. CO •• 8 Park St., Plainville, Conn. 06062, 
303-399-1135 , Tel: 203-747-2709; Sis. Mgr: D.R. Templeman, Jr. 

Fla Winter Pk., Kirkwood & Assocs •• 935 Orange Ave., TEMPLET IND •• INC., 201 E. Bethpage Rd., Plainview. N.Y. 
305-645-2220 11803, Tel: 516-694-7780; Sis. Mgr: H.R. Twergo 

III Chicago, B. Anderson & Assoc.,5969N.Elston Ave., *TEMPL£X photo polymer plates - E. I. Dupont Denemours 
312-774-8989 • TEMPO INSTRUMENT INC., E. Bethpage Rd., Plainview, N. Y. 

100 Indianapolis, J. Ihrig, 539 Turtle Creek, South Or.. 11803, Tal: 518 - 694-4400, TWX: 51O-22~421; Ind. Div. Sis. 
317-787-0197 Mgr: H. White; Mil. Div. Sis. Mlr: H. Pinta ........ FSC No. 07031 

Md Silver Soring. Rep-tron. Inc .• Box 1347. 301-588- ......................................................................................... ; ........ Pg. 1053 
6933 (Industrial Prods. Div.) 

Mass Burlinaton. Tritek.lnc .• 165A Bedford St .. 617-272- Cal Los Angeles, Wasco Elctrns •• Inc., 815 Morage Or., 
4550 . 213-476-1931 

Mo St. Louis. Pem Sis. Co., 9537 Lackland Rd., (314) Colo Denver, Nelson Co., Inc .• 1294 S. Bannock, 303-
HA 7-7200 733-5528 

NJ Eatontown. C.D. Stalker. 42 Monmouth Rd .. 201-542- Conn Meriden, Electro-Prods. Sales Co., Box 92,203-235-
6884 4040 

NM Albuaueraue, Bennewitz & Assocs .. 9720 Candelaria, III Northfield, Aerol Assocs., 466 Central Ave., 312-
NeE .. 505-298-6775 446-6486 

NY Mt. Vernon, Friedman-Smith Elec., 519 S. Fifth Ave. Kans Wichita, Aerol Assocs •• 6631 E. Kellogg, 316-683-
(914) MO 4-4866 7421 

Syracuse, I.A. Hotze Co .• 1I2 DeWitt St .. (315) Md Baltimore. Stemler Assocs., 6707 Whitestone Rd., 
GR 9-6641 301-944-8262' 

Ohio Columbus, Electronics Mktg. Corp., 814 W. Third Mass Waltham. Electro-Prods. Sales Co., Box 121.617-
Ave .. 614-299-4161 899-1570 

Tex Dallas, Solid StateSls. Co., Box 20054, (214) FL 2- Minn Anoka, Aerol Assocs., Box 230, Rte.1.612-336-4240 
2601 Mo St. Louis, R.E. Kennedy Co •• 12025 Manchester Rd., 

Wash Bellevue. B. Waddell Co .. Box 1051. Tel: 822-0211 314-965-7650 
FOR: Can. Montreal. Que .. A. Deskin 515 .. '1565 Louvain NY Brooklyn, Alto Assocs., Box 211, Midwood Sta •• 212-

St., W .. 514-384-1420 253-6295 
TELEDYNE SYSTEMS CO •• Control Sys. Div •• 200 N. Aviation " Great Neck.' Aerol Assocs., Box 692. 516-487-9650 

Blvd., EI Segundo, Calif. 90245, Tel: 213-675-7111, " Syracuse, Carlen Reps •• 3650 James St .. 315-437-
TWX: 213-647-5147; Dir. Mktg. J.P. Kemmer ..... 2921 
FSC No. 98571 Ohio Dayton. Dynel Co., Box 7, Centerville Brch •• 513-434-

TELEDYNE TELEMETRY CO •• DynaPlex Div •• P.O. Box 341, 6467 
Princeton. N.J. 08540. Tel: 609-452-2550, TWX: Pa' Paoli. Stemler Assocs., Box 711. 215-644-3477 
510-685-2379; Sis. Mgr:.J.H. Carpenter. Jr. Tex Houston, Southland Eng.&Sls., Inc.,5810Schumacher 

TEL,EFUNKEN SLS. CORP •• South St., Garden City, N.V:1l530. La" 713-782-45,15 
Tel: 516-741cI390; Sis. Mgr: B.Jacobs ... FSC 24972 " Richardson, Southland Eng. & Sales, Inc., Box 765. 

* TELEMARK digital encoders - LeuPold & Stevens Instrs .. Inc. 214-231-23l3' 
TELEMET CO., 185 Dixon Ave., Amityville.N.Y .11701, Tel: 516- wash Mercer Island, McLaren & Assocs •• 7419 Southeast 

541-3600; Sis,. Mgr: H.M. Holzberg 24th St., 206-232-5164 * TELEMEJRICS telemetry decommutation e!luip.- Lear Siegler (Military Prods. Div.) 
* TELEMIKE telephone recorder- Miles Reproducer Co. Ala Huntsville Rep Inc 8100 5 Memorial Pkwy 
*TELEMOTE remote control of radio. - Secode I:.lectronics 205-881-9270 ",' •• 
TELEPHONE COMPONENTS. INC .. 9 Norfolk Or., Northport, Cal' Los Altos. Wasco Elctrns. Co., Inc., Box 58, 415-

N.Y.1l768, Tel: 516-757-1826; 515. Mor: P.Costa. 948-9349 
TELEPHONE DYNAMICS CORP ., 1333. Newbridge Rd., N. Bell- Los' Angeles, Wasco Eletrns. Co., Inc., 815 Morage 

more, N.Y., Tel: (516lCAh9870;Sls.Mgr:L. Young Or •• 213-476-1931 
TELEPRODUCTS, INC., 351 New Albany Rd., Moorestown, N.J. • 'Santa Monica. Tempo West. 1753 Cloverfield Blvd •• 

08057, Tel: 609-235-6227; 515. Mor:-W. Cubbage 213-393-0520 
*TELEPUNCH data converter - General Instrument Corp. Colo Littleton, Simpson Assocs., 8000 S. Kendall Blvd., 
• ,TELEQUIPMENT, LTD., Sub. TektrOnix, Inc., P.O. BOI 500, ' 303-798-3439 

Beaverton, Ora. 97005, Tal: 503 - 644-0181, TWX: 503-291·6805 Conn Essex, Aerol Assocs., Inc •• Box 146, 203-767"1647 
.. , .. ; .....•........•........... " ................................................................ Pg. 1510 " Waterbury, Astro-Tek Assocs., Inc., 49 ,Lavenworth 

(Refer to Tektronix. Inc. for sales office information.> St .. 203-753-4129 
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Fla 

Ga 

III 

Orlando, AerodyneEngr~. & Sales Co., Box 17057, 
305-295-4440 .-

Atlanta, Rep,lpc., 1483 Monroe Or •• N.E •• 404-876-
1591 

Northfield, Aer~1 Assocs;, 466 Central Ave., 312-
446-6486 

Kans Wicl1ita, Aerol Assocs .. 6631 E. Kellogg. 316-683-
7421 ' .. 

Md Baltimore, Stemler Assocs. & Co., Inc., 6707 White
stone Rd., 301-944~8248 

Mass Lexington, Astro-Tek Assocs., Inc., Box 401, 611-
862-6424 

Mich DetrOit, ABM Sales, Inc., 10116 Puritan Ave •• 313-
862-1300 

Minn Anoka, Aerol Assocs., Inc., Rte. 2; 612-421-0751 
Mo St. L3f:!7~~5~::socs •• lnc •• 34N.BrentwoodBlvd •• 

NJ 

NM 

NY 

Cherry Hill, Stemler Assocs. & Co., Inc •• Box 287. 
609-966-4070 

Albuquerque, Bowden Engrg. & Sales Co., 2631 - 35 
Texas, N.E •• 505-299-0473 , 

Massape!lua, C.B. Hopkins. Box 192.516-796-0066 
Syracuse, Carlen Reps., 3650 James St., 315-437-

2921 
Woodbury; Technical Eletrns., 335 CrOSSWayS Pk. 

Or" 516-92l-9393 
Ohio Dayton, Dynel Co., Box Centerville Branch, 513-

Pa 
Tex 

434-6467 
Paoli, Stemler Assocs •• Inc., Box.711,215-644-3477 
Richardson. Texelec, Inc., 2500 Little Creek Or., 

214-0235-3821 
Wash Mercer Island, McLaren Assocs.'& Co •• 7419South-

east 24th St •• 206-232-5164 
TEMPO TV PRODS. CO •• P.O. Box 4156, Sylmar, Calif. 91342, 

Tel: 213-367-1811 
"TEMPORELL high temp. ,encapsulatng compd. - Daylen Co. 
TEMPRESS RESCH. CO •• 980 University Ave., Los Gatos, Calif. 

95030, Tel: 408.-356-8151; Mktg. Mgr: K.J. Worthen 
.......... - .. -Advertisement- ............ -

1 empress precision miniature bQnding 
and scribing tools are widely used as produc
tion tools in the semiconductor industry. 
Tempress process machines and optical sys
tems are used inmanyothe~industriesaswell. 

* TEMPROX heat proximity -Ircon, Inc • 
*TEMPRUF temperature compensated spring -JohnChatilionSons 
* TEMPSICLE bath-circulator -Jersey Tech. Consultants 
*TEMPTEL transmitter - Industrial Electronics Corp. 

'n~~~~; ~~mS~I~~r~~~~ §%nS::"'~a: ~~\?t~~~S5~~~~rm .. 
, 549-2283, TWX: 910-595-1521; 515. Mgr: D. DeHaven 

.• .... FSC No. 18123 * TEMTROL power controller-Power Control Corp. 

TEN BOSCH'T~i: ~~~'f~:r=.e~~·M~~~~~a;!~~~';'c~.~s~~~~ 
*TENAC adhesive lubricants - Houghton & Co. 
TENATRONICS. LTD •• 3001 Chester Ave .. Cleveland, Ohio44114, 

Tel: 216-781-7136; 515. Mgr: D. Velotta 
* TENITE cellulosic &, polyolefin plastics-Eastman Chem. Prods. 
TENNA MFG. CO •• INC.,Sub. TennaCorp.,19201 Cranwood Pkwy., 

Warrensville Hgts., Ohio 44122, Tel: 216-475-1400; 
Sis. Mgr: D. Blech 

*TENNA-TUBE wall-thru - Javex Electro"ics 
TENNELEC.INC •• P.O. Box 0, Oak Ridge. Tenn.378:J(J, Tel: b15-

483-8404; 515. Mgr: F.M. Gagnon 
TENNEY ENGRG •• INC •• 1090 Springfield Rd., Union, N.J. 07083, 

Tel: 201-686-7870, TWX: 710-985-4725; Mktg. Mgr: 
R.H. Brown ..... FSC No. 38213 

.. - .......... -Advertisement- ............ .. 
Environmental and Space simulation equip
ment-aU sizes to meet extreme specifications. 
Standard units include TENNEY JR. bench 
model; TH models of temperature humidity 
chambers. STR models combine altitude,tem
perature and humidity. Space simulators 
feature pressure of 1-10 torr, cryogenic heat
Sinks, EnvironmertaJ Rooms and Incubators. 

TENOR CO., INC., 17020 W.Rogers Or., New Berlin. Wisc. 53151, 
Tel: 414-782-3800; 515. Mgr: R. Turnbull 

* Tt:NSAFLEX backing mat' I. computer tape - Memorex Corp. 
* TENSI-TESTER 150 &. WW30 tester - Aerodyne Control s 
* TENSILE-FLEX high flex cOPPer alloy-Int'l. Wire Prods. Corp. 

n,ENSIONUTS flat nuts - C.E.M. Co. 
*TENSn:RON instruments measuring. recording & control Tensi-

tron,lnc. . . 
TENSITRON, INC •• ,P.O. Box 185, Dept. EEM, Harvard, Mass. 

01451, Tel: 617-456-3511 . 
- - - - - - - -Ad ... rtisement- - - - - - -
Tensitron makes a complete line of instru
ments for the measurement, recording and 
automatic control of tension. Check wire 
tensions .during coil winding, cable {ensions 
during insulating; measure the tension of foils 
and insulators while winding electriccol1dens
ers. A complete line of new force trans
ducers from the world's most sensitive low 
force load cell using bonqed strain gages to 
heavy duty cells. Engineering. cooperation 
cheerfully given. 

• TENSOLlTE, Diy. Carlisi. Corp., W. Main St., Tarrytown, N. Y. 
10591, Tel 914·631.2300, TWX: 711):.567·1202; V.P. Sis: 
G. W. H.ller ........ FSC No. 92607 ........................ " ............ Pg. 2988 

Ariz Scottsdale, Carter Assoc •• , Inc .. Box 94, 602-947-
4355 , 

Colo Denver, C.F .L. Co .. 1391 S.lnca St., 303-777-4381 
Conn Canaan. Hathaway Eletrns .. lnc •• Ducillo BldQ .. 203-

824-7721 

" eel!':{1969 



•.• includil1& Federal Supply Codes (FSC) where available 

DC Washington, Massey Assocs" 1 Thomas Cir., N.W., 
202-628-1023 

III Chicago, J. Golten Co., Inc., 4319 W. Irving Pk. Rd., 
312-725-7870 

Mass Arlingtonl Hathawa.y Elctrns" Inc" 7-11 Mystic St., 
6J7 -646-1380 

Mo St. Charles, Buse Sis. Co., 212 Second St., 314-724-
6667 

NY Rochester, J, lazor Assocs.,lnc./39 Saginaw Dr" 
716-473-8337 

Pa Ambler, Griffin-Campbell, Inc .. 25 Skippack Pike, 
215-646-7535 

Tex Dalias, Blackburn Assocs .. Box20073,214-351-9991 
Wash Bellevue, Farwest A"encies, 12410 Southeast 32nd 

St.. 206-747-151> 
FO R: Can, Toronto, Ont., Canada Wire & Cable Co .. Ltd., 

Postal Sta. "R", Tel: 421-0440 
*TENULINE rf att~nuators - Bird Electronic Corp. 
* TERA-OHMMETER insulation resis. tester - Rohde & Schwarz 

Sales Co. 
TERADO CORP., 1068 Raymond Ave., St. Paul, Minn., Tel: 612-

646-2868; Sis. Mgr: D. Munson 
TERADYNE,INC.,183 Essex St., Boston, Mass. 021ll, Tel: 617-

426-6560, TWX: 710-321-1055; 515. Mgr: A. 0' Arbel
off 

*TERE-CAST polyester casting compounds - Sterling Varnish Co. 
*TERE-GARD polyester compounds - Sterling Varnish Co. 
*TEREVAR varnishes - Sterling Varnish Co. 

*TERMALINE rf loads & wattmeters - Bird Electronic Corp 
*TERMALUM terminals & splices - Amp Inc. . 
*TERMASHIELD ferrules or splices - Amp Inc. 
*TERMI-BLOK tab terminal junction block - Amp Inc. 
*TERMI-FOI L terminals - Amp Inc. 
*TERMI-GRID interconneclion sys. - Amp Inc. 
*TERMI-PLATE connectors - Amp Inc .. 
*TERMI-POINT wiring system - Amp Inc: 
*TERMI-TWIST connectors - Amp Inc. 
*TERMINYL terminals & splices - Amp Inc. 
*TERRASTAR amphibious vehicle - Lockheed Aircraft Servo Co. 
• TEST EQUIP. CORP., P.O. Box 20215, Dallas, Tex. 75220, Tel: 

214: 357-6271, TWX: 910·8614101; Sis. Mgr: J. Bough ....... . 
........................... ...... ............... . ........... Pgs. 1506, 1507 

Ariz Phoenix, R.A. Mayes Co., 4747 North 16th St., 
.602-279-5243 

Cal Cupertino, W.K. Geist Co., Box 746,415-968-1608 
Glendale, W.K. Geist Co., 1205AirWay, 213-245-9501 

Colo Broomfield, R.A. Mayes Co., Box 314,303-421-0706 
Conn Hamden, J & J Assocs., 953 Dixwell Ave., 203-624-

7800 
Fla Orlando, Gra-Mar ,Inc., 3113 Lawton Rd., 305-841-

2330 
Md Greenbelt, J.E. Cuesta & Co,8501 Glendale Rd.,301-

552-1200 
Mass Waltham, J & J Assocs., 225 Crescent St., 617-899-

0160 
Mien Detroit, Electro Enterprises, 10745 Morang Dr., 

313-886-2281 
Minn Minneapolis, Heimann Co., Inc., 5603 Lyndale Ave., 

5., 612-827-5457 
NM Albuquerque, R.A. Mayes Co., 8016 Zuni Rd., S.E., 

505-265-7989 
NY Great Neck,lndustron Assocs., 300 Northern Blvd., 

516-487-2620 
Ilion, RJC Assocs., 294 2nd St., 315-724-6111 
Liverpool, RJC Assocs., 219 Oakridge Terr., 315-

457-3220 
Ohio Cleveland, Electro Enterprises, 335 East 200th St., 

216-486-7040 
Dayton, Electro Enterprises, 2621 Mardon Dr., 

513-426-6071 
Pa Pittsburgh, Electro Enterprises, 201 Penn Ctr • Blvd., 

412-371-8497 
Valley Forge, J.E. Cuesta & Co., 215-265-5800 

Tex Dallas, RA. Mayes Co., Box 1021, 214-235-3043 
EXP: NY, NewYork,AmericanCommercial/212 Fifth Ave., 

212-646-1590 
NY, New York, European Elctrns., 41 East 42nd St., 

212-682-5343 
* TEST-GLO circuit tester -Ideal Inds., Inc. 
TESTING EQUIPMENT & SUPPLIES CORP., 6 Huron Dr., Natick, 

Mass. 01760, Tel: 617-653-5950; Sis. Mgr:A.Greene 
* TEST LEAD CADDY test aid -Air-O-Tronics Prods., Inc. 
*TESTPAK computer testing procedure - Computer Methods Corp. 
* TETCO speed recorder-Electric Tachometer Corp. 
*TETRA-KLOTH glass fabric - Royal Industries 
*TETRA-KOTE teflon coating process - Royal Industries 
*TETRA-PAD bearing pads - Royal Industries 
*TETRA-VERITHIN teflon tubing - Royal Industries 
*TETRALON reinforced teflon - Royal Industries 
*TETTEX measuring bridges - Landis & Gyr,lnc. 
*TEVCO BRAND plast. ins. wire & cable - Carol Cable Co. West 
TEXAS CRYSTALS DIV., Whitehall Elctrns., 1000 Crystal Dr., 

Ft. Myers, Fla. 33901, Tel: (813) WE 6-2109, TWX: 
510-951-7638; Sis. Mgr: L. Melpignano •• FSC 13454 

TEXAS INSTRS., INC., P.O. Box 6015, Dallas, Tex. 75222, Tel: 
214-238-4660, TWX: 214-231-1492; Sis. Mgr: H. 
Elliott ..... FSC No. 96214 

• TEXAS INSTRUMENTS INCORPORATED, Advanced Circuit Board 
Dept., Box 5303, M. S. 979, Dallas, Tex, 75222, Tel: 214" 238. 
2903 ........................................................................ Pgs. 1714, 1715 

• TEXAS INSTRUMENTS INCORPORATED, Components Group, Box 
5012, Dallas, Tex. 75222, Tel: 214·2384861 .... Pgs. 2602·2619 

Ala HuntSVille, 3313 Memorial PkwY.,S.W.,205-881-4061 
Ariz Phoenix, 2535 W. Camelback Rd., 602-279-5531 
Cal Hollywood, 1800 N. Argyle Ave., 213-466-7251 

Inglewood, 5005 W. Century Blvd., 213-673-3943 
Palo Alto, 230 California Ave., 415-326-6770 
San Diego, 4185 Adams Ave., 714-284-1181 
Santa Ana, 1505 East 17th St., 714-547-6506 

Colo Denver, 2186 S. Holly St., 303-757-8548 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTER 

Conn Woodbridge, 300 Amity Rd., 203-389-4521 
DC Washington, 1875 Connecticut Ave., N.W., 202-234-

Fla 

III 
Mass 
Mich 
Minn 
NJ 
NY 

9320 
Orlando, 618 E. South St., 305-422-9894 
St. Petersburg, 3151 Third Ave., N., 813-898-0807 
Chicago, 5901 N. Cicero Ave., 312-286-1000 
Waltham,60 Hickory Dr., 617-891-8450 
Southfield, 15565 Northland Dr., 313-357-1703 
Edina, 7615 Metro Blvd., 612-941-4384 
Springfield, 25 U.S. Highway 22, 201-376-9400 
Endicott, Box 87,607-785-9987 
Fishkill,167 Main St., 914-896-6793 
New Hyde Park, 4 Nevada Dr., 415-488-2200 
Syracuse,6563 Ridings Rd., 315-463-9291 

Ohio Cleveland, 22035 Chagrin Blvd., 216-751-2600 

Pa 

Tex 
Wash 
FOR: 

Day ton, 3300 S. Dixie Dr., 513-298-7513 
Jenkintown, Benjamin Fox Pavilion, Foxcroft SQ" 

215-885-3454 
Houston, 3609 Buffalo Speedway, 713-526-3268 
Seattle, 5801 Sixth Ave., 5 .. 206-762-4240 
Can, Richmond Hill, Ont., 280 Centre St., E .. 416-

889-7373 
TEXAS INSTRS., INC., Control Prods. Div., 34 Forest St., 

Attleboro, Mass. 02703, Tel: 617-222-2800, TWX: 
617-222-1259; Mktg. Mgr: B.O. Haun, Jr ...... FSC 
No. 82647 

TEXAS INSTRS. INC., Industrial Prods. Div., P.O. Box 66027, 
Houston, Tex. 77006, Tel: 713-526-1411 

TEXAS MICROELECTRONICS,1220 Majesty, Dallas, Tex. 75247, 
Tel: 214-638-4070; Sis. Mgr: A.H. Menelee 

• TEXSCAN CORP., 2446 N. Shadeland Ave., Indianapolis, Ind. 
46219, Tel: 317·357-8781, TWX: 810·341·3184; Sis. Mgl: 
R. Shevlot... .... .FSC No. 23042 ........................... Pgs. 1508, 1509 

Ala HuntSVille, Theall Corp., 3614 Ayers Dr., N.W .. 

Cal 
205-852-1525 

Los Angeles, RF Assocs., 1621 Pontius Ave., 213-
478-1586 

Palo Alto, RF Assocs.,800SanAntonio Rd.,415-327-
5531 

Colo Boulder, A.L.S. Elctrns., 193214th St.,303-447-2436 
Conn Hamden, Instruments Consultants,lnc.,2381 Whitney 

DC 

Fla 

III 

Ind 

Ave., 203-248-4174 
Washington, Eastern Instrumentation, 2600 Virginia 

Ave., N.W .. 202-333-8880 
Maitland, Theall Corp., 245 S. Maitland Ave., 305-

647-4469 
LaGrange, Bard Assocs., 40 N.Beach Ave.,312-354-

0660 
Indianapolis, Bard Assocs., 4002 Meadows Dr .,311-

547-3113 
Kans Overland Pk., Impala, Inc., 6917 West 76th St., 913-

Md 
648-6901 

Baltimore, Eastern Instrumentation, Inc., 1002 Ingle
side Ave., 301-744-3675 

Mass Waban, Instruments Consultants, Inc., 81 Wyman St., 
617-969-9881 

Mich Ypsilanti, Micro Sales Corp., 650 Greenlawn, 313-
482-1229 

Minn Minneapolis, Bard Assocs., 7700 Morgan Ave., S., 

Mo 

NJ 

NM 

NY 

NC 

612-866-I 700 
Hazelwood, Impala, Inc., 47 Village Sq. Shop. Ctr., 

314-831-5454 
Nutley, Eastern Instrumentation, Inc., 518 Franklin 

Ave .. 201-661-2000 
Red Bank, Eastern Instrumentation, 201-842-4242 
Albuquerque, A.L.S. Eletrns., Box 11626,505-298-

2575 
Great Neck, Eastern Instrumentation l Inc., 350 

Northern Blvd., 516-466-9505 
N. Syracuse, KLM Assocs., 201 S. Main St.,315-458-

6214 
Palmyra, KLM Assocs., 8 Bear Hill Dr., 315-597-

9776 
Whitesboro, KLM Assocs., 9 Hollywood Dr., 315-

736-2450 
Raleigh, Technical Mktg. Assoc., 5100 N. Glen Dr., 

919-787-7244 
Ohio Cleveland, Micro Sis. Corp .. 2000 Lee Rd.,216-371-

0522 
Dayton, Micro Sis. Corp., 1250 W. Dorothy La.,5!3-

298-3033 
Pa Philadelphia, Eastern Instrumentation, Inc., 613 

Cheltenham Ave .. 215-927-6269 
lex Dallas, Dannemilier-Smith,lnc.,2712W.Mockingbird 

La., 214-357-8249 
Houston, Dannelmiller-Smith, Inc., 5760 Rice Ave., 

5., 713-668-4461 
San Antonio, Dannemiller-Smith~ Ine d 7077 San 

Pedro, 512-341-1356 
Va Richmond, Eastern Instrumentation, Ross Bldg., 

703-644-6622 
Wash Seattle, Dewar & Assocs., 6361 First Ave., 5., 206-

763-2233 
EXP: Ind, Indianapolis, Texscan Tech. Prods., 4610 N. 

Franklin Rd., 317-545-6481 

• TEXSCAN MICROWAVE PRODS. CORP., 4610 N. Franklin Rd., 
Indianapolis, Ind. 46226, Tel: 317 • 545·6481, TWX: 810·341· 
3184; Sis. Mgr: F. Baier ...................................................... Pg. 1314 

Ala Huntsville, Theall Corp., Box 3122, 205-852-1525 
Cal Los Angeles, RF Assocs., Inc., 1621 Pontius Ave., 

213-478-1586 
Palo Alto, RF Assocs., Inc., 800 San Antonio Rd., 

415-327-5531 
Colo Boulder, A.L.S. Eletrns.,193~ 14th St.,303-447-2436 
Conn Hamden, Instrument Consultants, Inc., 2381 Whitney 

Ave., 203-248-4174 
DC Washington, Eastern Instr., 2600 Virginia Ave., N.W., 

202-333-8880 
Fla Maitland, Theall Corp., Box 922, 305-647-4469 

TEN·THE 

III Northfield, Torkelson Assocs.,540 W.FrontageRd., 
312-446-8450 

Ind Indianapolis, Torkelson Assocs.,3S12 Rockville Rd., 
317-244-7867 

Kans Overland Pk., Palatine Engrg. 515., 7520 West 63rd 
St .. 913-262-5643 

Md Baltimore, Eastern Instrumentationt 1002 Ingleside 
Ave., (3011 RI 4-3675 

Mass Waban, Instrument Consultants, Inc., Box 25,617-
969-9881 

Mich Ypsilanti, Micro Sls.Corp.,650Greenlawn,313-482-
1229 

Minn Minneapolist Torkelson Assocs" 4820 West 17th St., 
612-920-1046 

Mo St. Louis, Palatine Engrg. Sis., Inc., 2050 Woodson 
Rd., 314-426-7055 

NJ Nutley, Eastern Instrumentation, 201-661-2000 
Red Bank, Eastern Instrumentation, 201-842-4242 

NM Alamogordo, A.L.S. Elctrns., Box 1487, 505-437-
6708 

AlbUQuerque, A.L.S. Elctrns., Box 11626, 505-268-
9600 

NY Great Neck, Eastern Instrumentation, 300 Northern 
Blvd., 516-466-9505 

New Hartford, KLM Assocs., 1 Nouvelle Pk., 315-
735-8525 

N. Syracuse, KLM Assocs., 201 S. Main St., 315-
458-6214 

Palmyra, KLM Assocs., 8 Bear Hill Dr., 315-597-
9776 

NC Raleigh, Technical Mktg. Assocs., 5100 N. GlenDr., 
919-787-7244 

Ohio Cleveland, Micro Sis. Corp., 2000 Lee Rd., 216-
371-0522 

Dayton, Micro Sis. Corp., 1250 W. Dorothy La., 
513-298-3033 

Pa Philadelphia, Eastern Instrumentation, 613 W.Chel-
tenham Ave., 215-927-6269 

Tex Dallas, Dannemiller-Smith, Inc., 2720 W. Mocking-
bird La .. 214-357-8249 

Houston, Dannemiller-Smith, Inc., 5760 Rice Ave., 
5., 713-668-4461 

Utah Salt Lake City, A.L.S. Elctrns., 3385 South 2770, 
E., 801-467-1703 

Va Richmond, Eastern Instrumentation, Ross Bldg., 703-
644-6622 

Wash Seattle, Dewar & Assocs., 6361 First Ave., S., 206-
763-2233 

Wisc Milwaukee, Torkelson Assocs., 414-933-2989 
* TEXTOLITE laminated plastics- General Electric Co. 
TEXTOOL PRODS., INC., 1410 Pioneer Dr., Irving, Tex. 75060, 

Tel: (214) ME 1-5585; Sis. Mgr: T. Fry 
*THE BIG LOOK instruments - General Electric Co. 
* THEODOSYN optical encoder - Dynamics Research Corp. 
THER ELECTRIC & MACHINE WORKS, 17 S. Jefferson St., 

Chicago, 111.60606, Tel: (312),FR 2-9855; Sis. Mgr: 
E.R. Ther 'M" FSC 92168 

*THER-MONIC heating equipment - Taylor-Wintield Corp. 
* THERAPEUTIC VALUE rent a tv set-Sylvania Elec. Prods. 
* THERM-AL coated fiberglass - Acme Chemical & Insulation 
*THERM-CAPACITOR temperature compensatil19 capacitors -

Interelectronics Corporation 
* THERM-O-DUCT thermocouple material- Thermology, Inc. 
THERM-O-DISC, INC., Box 1538, Mansfield, Ohio44907, Tel:419-

756-5911; Sis. Mgr: R.W. Clancy 
THERM-O-LAB CORP., 6940 Farmdale Ave., N. Hollywood,Calif. 

91605, Tel: 213-875-0105; Sis. Mgr: R.L. Weible 
*THERM-O-SCOPE pyrometer - Milletron,lnc. 
* THERM-O-TEK thermocouple ref. junctions- Thermology, Inc. 
* THERM-O-TRAN pyrometers- Thermology, Inc. 
*THERM-O-TRON soldering - I rindl Products, Ltd. 
THERMAL AMERICAN FUSED QUARTZ CO., Rte. 202 & Change 

Bridge Rd., MontVille, N.J., Tel: 201-334-7770; Sis. 
Mgr: J.F. von Sternberg 

THERMAL CONTROLS, INC., 75 Rutgers St., BelleVille, N.J. 
07109, Tel: 201-759-7474; Sis. Mgr: J. Riley 

m~~~t I~~~~~RI~L ~~~g~ io~'lI02l,7A~cSh~s~~i'K!~~~'!:6~uhl° 
THERMAL SYSTEMS, INC., 13920 S. Broadway, Los Angeles, 

Calif., Tel: (213) FA 1-4350, TWX: 91U-046-6774; 
Sis. Mgr: T. Hynes •••• FSC No. 11417 

THERMAL WIRE & ELCTRNS. CORP., Keelers Bay, S. Hero, 
Vt. 05486, Tel: 802-863-6811, TWX: 710-227-6940; 
Sis. Mgr: M.G. Ziter ••••• FSC No. 13042 

*THERMALL electronic heating eQuipt. - W. T. LaRose & Assocs. 
• THERMALLOY CO., 8719 Diplomacy Row, Dallas, Tex. 75247, 

Tel: (214) ME 7·3333, TWX: 910·8614410; Sis. Mgr: B. Thompson 
........ FSC No. 13103 ............................................................ Pg. 2628 

Ala Huntsville, Young & Lawrence Assoc., 2907 Gover-
nors Dr., S.W., 205-539-6575 

Ariz Phoenix, G~r-Wic Co., 3530 E. Indian School Rd., 
602-266-4461 

Cal N. Hollywood, Galaxie Sis. Int'l., 1930 Wilshire 
Blvd., 213-483-0910 

Colo Denver I Lindberg Co. , 2654 S. Krameria, 303-757-
6489 

Conn Thomaston, Nelson & Schoonmaker, Box 179-203-
283-5959 

Fla Ft. Lauderdale, Young & Lawrence Assoc.,41St:.. 
Broward Blvd., 305-563-6717 

St. Petersburg, Young & Lawrence Assoc., 300 31st 
St., N., 813-894-0026 

Winter Park, Young & Lawrence Assoc., 601 New 
York Ave., N., 305-647-6929 

III Chicago, Berndt Assocs., Inc., 6414 W. Belmont 
Ave., 312-283-0713 

Ind Ft. Wayne, R.O. Whitesell & Assoc., Wayne & 
Harrison Sts., 219-743-4411 

Indianapolis l R.O. Whitesell & Assoc., 6620 E.Wash
ington St., 317-359-5374 
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Iowa 'Cedar Rapdis, Engineering Serv. Co., 1026 Third 
Ave., S.E.., 319-36~1591 

Kans Prairie Village, Engineering Serv. Co., 7924A State 
Line, 913-649-4000 

Ky Louisville, R.O. Whitesell & Assoc., 3620 Lexington 
Rd., 502-893-7303 

Baltimore; Doss Elctrns., 6660 Security Blvd., 301-
944-1900 

Mass Arlington, Nelson & Schoonmaker, Box 189, 617-
643-5454 

Mich Benton Harbor, R.O. Whitesell&Assoc.,303Fidelity 
Bldg., 616-927-2041 

Southfield, R.O. Whitesell&Assoc.,'5100~vergreen 
Rd., 313-358-2020 

Minn Minneaoolis, Wenco Sis., 7728 Morgan Ave., S.~ 
612-866-3639 

Mo ' St; Louis, Engineering Serv. Co., 6717 Vernon, 314-

NJ 

~Y 

NC 

726-2233 
Cherry Hill, J. McCoy, 300 Marlton,(609) HAS-3444 
Englewood, J.A. Rudy & Assoc., 409 Grand Ave., 

201-567-5880 
Clarence, Rep Tech, Inc., Box 156, 716-684-6250 
Syracuse, Rep Tech, Inc., tlox 'Ill, 31~-4!14-UI61 
Greensboro, Reynolds & Assocs., Inc., 412 W. 

Market St., 919-275-3725 
Ohio Cincinnati, R.O. Whitesell & Assoc., 1172 W. Gal-

Pa 

braith,513-521-229O 
Cleveland, R.O. Whitesell & Assoc., 21139 Lorain 

Ave., 216-333-2585 
Dayton, R.O. Whitesell & Assoc., 4Ll3 ~. Uixie 

Ave .. 513-298-9546 
Pittsburgh, R.O. Whitesell & Assoc., 201 Penn 

Center Blvd .. 412-242-0100 
Tex Garland, Carter Assocs., Box 87, 214-276-7151 
Utah Salt Lake City,Arrowhead Sls.,1966West ~~South, 

801-487-3444 
Wash Seattle, R, Johnston Co" 1011 Northeast 69th St., 

206-524-5170 
FOR: Can, Montreal, Que., A. Deskin Sis. Corp., 1565 

Louvain .t., W., 514-384-1420 
Can, Toronto, Ont., A. Deskin Sis. l.:orp., 18 ~ix 

Point Rd., 416-239-4329 
Can, Vancouver"ts.t;., A. lJeSkm ::>15. l,;orp., 1M1 

Venables St" 604-253-6396 
*THERMASPLICE splice for shielded wire - Amp Inc. 
• THERMATAB temperature indicating stickers-Camwil, Inc. 
THERMATRON, Div. Willcox & Gibbs, Inc., 1040 Ave. of The 

Americas, New York, N.Y. 10018, Tel: 212-565-7900; 
V,P. SIs: P.8. Black 

THERMAX WIRE CORP .. 32-02 Linden PI., Flushing, N.Y.l1354, 
Tel: 212-939-8300, TWX: 710~581-6581; Sis. Mgr: 
R.R. Prusak .; ... FSC No. l2!114 

• THERMCOAT CO & COL cement - Omega Engrg., Inc. 
• THERMCOAT HT adhesive & elec. insulator - Omega Engrg. 
• THERMCOAT KIT insulation & cement kit-Omega Engrg., Inc. 
• THERMCOAT SL silicone lacquer- Omega Engrg., Inc. 
*THERMETRICS heat rate transducers, thermocouples, 

thermowells & assy. - Exotic Materials, Inc. 
"lHERMETTE thermal relay - G - V Controls Inc. 
*THERMI-BLOK tab terminal iunction block - Amp Inc. 
*THERMI LINEAR output devices - Yellow Springs Instruments 
*THERMI STEMP instruments - Yellow Springs Instrument Co. 
• THERMICA synthetic mica- Molecular Dielectrics, Inc. 
• THERMIT thermal analyzer- T & J Controls Co"lnc. * THERMO-ALARM temp, alarms - Magic Elec. Devices, Inc. 
THERMO ELECTRIC CO., INC.,10q Fifth St., Saddle Brook, N.J. 

07662, Tel: 201-843-5800, TWX: 710"990-5108; Pres: 
P .F • Walter ..... FSC No. 99195 

THERMO ELECTRON CORP., 85 First Ave., Waltham, Mass. 
02154, Tel: 617-894-8700; Pres: G.N. Hatsopoulos 

*THERMO F varnishes - Sterling Varnish Co. 
, *THERMO-MARKERS temperature monitoring labels - Brady 

W.H.Co. 
• THERMO SPOT temp, stabilizier/tester - EG & G, Inc. 
THERMO SYSTEMS, INC., 2500 Cleveland Ave., N.,St.Paul, Minn. 

55113, Tel: 612-633-0550; 515. Mgr: B.G. Dolven 
*THERMO-TECTOR protection systems - General Electric Co. 
• THERMO-TIP soldering equip. -Ideal Inds., Inc. 
*THERMOBOND varnishes, - Sterling Varnish Co. 
*THERMOCAL temperature calibration - Procedyne Corp. 
*THERMOCON surface temp pyrometer - Alnor Instrument Co. 
• THERMODOT radiometers -Infrared Inds., Inc. 
*THERMODUR varnishes - Sterling Varnish Co. 
*THERMOFIT TOOL heating devices - Rayclad Tubes 
*THERMOFIT ZAP GUN infrared heating devices - Rayclad Tubes 
*THERMOGELS insulators - Sterling Varnish Co. 
*THERMOGUN hot air 'blower - Rayclad Tubes 
THERMOLAB CORP .,6940 Farmdale Ave., N. HollYWOOd, Cali! .. 

91605, Tel: 213-875-0105; Sis. Mgr: E.R. Hall 
*THERMOLAIN ceramiC products - Star Porcelain CO. 
*THERMOLASTIC heating element - Cox & Company, Inc. 
THERMOLOGY, ,INC .. 2558 W. Middlefield Rd., Ivl. View, Cali!. 

94040, Tel: 415-968-2600; Sis. Mgr: D.A. Peterson 
*THERMOMATIC print machine - Rotolite Sales Corp. 
* THERMOMEL T temperature indicators- Markal Co. 
*THERMOMETAL bimetal - Engelhard Minerals & Chemical 
*THERMOPAD plastic package power transistors- Motorola Semi. 
*THERMOPATCH heating element - Cox & Company, Inc. 
*THERMOPOXY varnishes & compounds - Sterling Varnish Co. 
• THERMOPLATINUM FG thermOCOuPle wire- Electric Therm-

ometers, Inc. 
*THERMOPLAZ thermally conducting encapsulant - Daylen CO. 
*THERMORAD wire and' cables - Rayclad Tubes 
• THERMOSCAN radiometers -Infrared Inds., Inc. 
TH,ERMOSEN, INC., 375 Fairfield Ave., Stamford, Conn. 06904, 

Tel: 203-324-6125; Gen'l. Mgr: N.H. Magida ..... 
FSC No. 00438 

*THERMOSHEET heating element - Cox & Company, Inc. 
*THERMOSPOT welding equipment - W. A. Walters, Inc. 
• THERMOSWITCH temp. controls - Fenwal" Inc. 
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,MANUFACTURERS' SALES OFFICES • TRADE NAMES ••• 

----------------------------1 *THERMOTAPE heating element. Cox & Co., Inc. Wisc Waukesha, Systems Engrg.Assoc.,Box 526, 414-782-
*THERMOTECH coli forms & components- Thermotechlnds.,lnc. ' 3388 
• THERMOTECH heat detector- Notifier Co. EXP: NY'. New York. MaChine & Prods., 52 Wall St" 212-
• THERMOTEC~ COIL FORMS & COMPONENTS DIV., 1202 So~~ 944-4370 

5th st., Hopllins, Minn. 55343 ............................ pp. 1237·1242 FOR: Can, Montreal, Que., Radionic., ~td., 195 Graveline 
Ariz Tucson, Hamilton Reps., Inc., 9800 N. Oracle Rd., St., 514-735-4565 ' 

602-297-2279' Can, Ottawa, Ont., Radionics, Ltd., 376 Churchill 
Cal Burbank. Secana Co .. 1613 W. Burbank Blvd .. 213- Ave., 613-728-4624 

849-6848,' Can, Quebec, Que., Radionics, Ltd., 3062 Blvd. 
San Carlos. B. Provence, Box 963,,415-591-6715 Quartre-Bourgeois, 411-651-5845 

Cnnn W, Hartford. D. Kellev.28Whitina La .. 203-233-0870 Can. Toronto, Ont.; 505 Eglington Ave., W., 416-
III ChlcaQo. J. Robinson & Assoc .. 1721 W. Division 222-3261 ' , 

St" 312-252-3400 Cani Vancouver, B.C. Radionics,Ltd.,2182West 12th 
Des Plaines, 3158 Des Plaines Ave., 312-824-4129 Ave" 604-732-7317 
Ft. Wayne, R. McCampbell, 3715 Nokomis Rd., 219- *THICK-PANEL phone jacks - Switchcraft Inc. 

747-9696 • THIN-COOL low profile blower - Engonics Engr,g. 
Iowa Des Moines. F. Wilcox Co., Inc .. Boxl056.515-255- * THIN-SHELL needle bearings - Kaydon Engrg. Corp. 

8416 *THINISTOR thermistor - Victory Engineering Corp. 
Mt. Sterling'. M.F. Eubank Sis .• Box 402, 606-498- *THINLINE ,.050 direct card - G. T. Schieldahl Co. 

5709 *THINLINE capacitors, fixed, ceramic - Republic Electronics 
Baltimore, R.G. Matarazzo. 322 S • .Eden St., (3011 *31 pulse generators - Chronetics, Inc. ' 

EA 7-1'l1l7 THOMAS & BETTS CO., 36 Butler St., Elizabeth,N.J. 07206, Tel: 
Mich Detroit. G. Hall, 10432 W. McNichols Rd., (313) UN 201-354-4321, TWX: 201-354-6621; Sis. Mgr: J.D. 

4-1368 ' Parkinson ._ .. , FSC No. 59730 
Farmington, L. George, 32500 Grand River Ave., THOMAS ELCTRNS.,INC., 100 Riverview Or .,Wayne, N.J.07470, 

313-474-1505 Tel: 201-696-5200, TWX:}10-988-5836; Sis. Mgr: 
Minn MinneapoliS, B. Houlihan, 6030 Wayzata Blvd., M. Chater ..... FSC No. 01052 

612-545-2538 THOMAS INDUSTRIAL AUTOMATION, LTD., Electronics Ctr., 
St. Louis. D.A.James. 71160aklandAve •• (314)MI 4- Deansgate La., Timperley, Cheshire, England, 

0411 Teli 061-AL T 5555; Sis. Mgr: D.G. Gregory 
Bloomfield, A.J. Orsi & Assocs., 39 Lackawanna THOMAS INSTR. CO., Rte. 1, Phoenix, N.Y. 13135, Tel: 315-

PI" 201-743-1940 695-5134; Sis. Mgr: S.M. Thomas 
Manhasset. Kaelber & Mack. Inc .. 75 Plandome Rd.. THOMAS & SKINNER, INC., 1100 East 23rd St., Indianapolis, Ind. 

(516) MA 7-6620 46205, Tel: 317-923-2501, TWX: 810-341-3301; Sis. 
Rochester, P. Schumacher, Box 8399, 716-235-2135 Mgr: C,E, Scalf .... FSC No. 83833 ' 
Greensboro. Manufacturina Sis. Co .. Box 20005. THOMSON ELECTRIC CO.,INC.,Sub. Thomson-Houston,50Rock-

919-274-2474 efeller Plaza, New York, N.Y. 10020, Tel: 212-245-
Ohio Maple Hgts., J. Barto, 17090 Broadway Ave" 216- 3900; Sis. Mgr: E.L. Stern 

6!>3-6595 THOMSON ELEC. WELDER CO" INC" 161 Plea •• nt St., LYnn, 
Ore" Portland, C,E. Riggs, Inc., 422 Northwest 8th Ave., Mass. 01901, Tel: 617-592-7710; Sis; Mgr: D.A. 

503-226-3286 Belforte 
Tex Dallas, M. Gillett, 5635 Yale Blvd., (214) I:.M 3-0101 THOR ELCTRNS. CORP .,741 Livingston St., Elizabeth, N.J.07201, 

Ind 

Kv 

Md 

Mo 

NJ 

NY 

NC 

Wisc Milwaukee. V. Ove.1348 North 37th 51.. 414-342- Tel: 201-354-2420; Sis. Mgr: M. Schwartzberg 
7220 *THORENS turntables - Elpa Marketing Ind., Inc. 

• THERMOTECH INDUSTRIES INC., 1202 South 5th St, Hopkins, *THORKOM plastic circular connector - Viking Industries, Inc. 
Minn. 55343 .......... , ................ , .. , .. , .... , .......... , .......... Pgs. 1237·1242 3M CO., 3M Center, St. Paul, Minn. 55101, Tel: 612-733-1110 

(Refer to Thermotech Coil Forms & Components Div. for 3M CO.,DM&SDiv.,5178Crookshank Rd., Cincinnati, Ohio 45238, 
sales representatives.) Tel: 513-922-0941, TWX: 513-577-1316; Sis. Mgr: 

• THERMOTECH PLASTICS CO., 1202 South 5th St, Hopllins, Minn. O.T. Shird 
55343 .................................................... , ................... Pp. 1237·1242 • 3M COMPANY, Instrument Products - See Insttument Products 

(Refer to Thermotech Coil Forms & Components Div. for * THRU-WAY fast connect terminal- Doran Mfg. Co. 
sales representatives,) *THRULINE rf wattmeters - Bird Electronic Corp. 

THERMOTRON CORP .,937Washington Ave., Holland, Mich.49423, THWING-ALBERT INSTR. CO., 10960 Dutton Rd., Philadelphia, 
Tel: 616-396-3553, TWX: 810-292-6164; Sis. Mgr: Pa. 19154, Tel: (215) NE 7-0100; 515. Mgr: T. Roach 
K.L: Dadd *THY-MO-TROL motor control- Generall:.lectric Go. 

*THERMOTEL temperature indicators - General Electric Co. *THYAC survey meter - Victor .. n, Inc. 
*THERMOTERM noise sources - Maury Microwave Corp. *THYRITE dielectric or resistance material - General Electric 
THERMOTRONIC DEVICES, INC., Forest & Hector Sts., Con- • THYROCHRON digital med. computer-Harworth Mfg. Co. 

shohocken, Pa. 19428, Tel: 215-828-4190; Sis. Mgr: *TI-CO wire strippers & stripping brushes - Thomas Instr. Co. 
H.L. Swanson * TI MITE timer -Paragon Elec. Co., Inc. 

*THERMOWIRE heating element - Cox & Company, Inc. *TI-SHIELD coloring,anti-gallingprocess,name plates - HI-~near 
THETA INDS., INC., Box 392, Great Neck, N.Y .11022, Tel: 516- TlA ELEC. CO., 178-M Alexander St" Princeton, N.J. 08540, 

627-4140; Sis. Myr: R. Snyder Tel: 609-921-2880 ..... FSC No. 14776 
• THETA INSTR. CORP., Fairfield, N. J. 07006, Tel: 201·227· TICKLE, ARTHUR ENGRG. WORKS, INC., 21 Delevan St., 

1700, TWX: 71Q.734-4331; Sis. Mil': F.Abate ........ Pp. 1512·1515 Brooklyn, N.Y.l123l, Tel: (212),MA 5-4200; Sis. 
Ala Huntsville, Technical Assocs., Box 4088,205-881- Mgr: N,P, Harvey 

8494 *TIGER CASSETTE cassette tape & tape recorders - Cassettes 
Ariz Phoenix, R.A. Mayes Co., 4747 North 16th St., 602- *TIGER-POWER dry ~tteri~s - Electronic Hames Co. 

279-5243 *TIGER-TUF power, Ind. maintenance brushes - Felton,S.A.& Son 
Colo Broomfield, R.A. Mayes Co., Box 9,303-466-6311 TILDEN TOOL MFG. CO., INC., 209 Los Molinos, San Clemente, 
Conn E. Hartford, Measurement Equip. Co., Box 8192, Calif. 92672, Tel: 714-492-1168; Pres: C. Tilden 

203-528-8192 * TIMATCH connector - Times Wire & Cable Co; 
Orlando, Technical Assoc., 2319 E. South St., 305- *TIMATRON time indicator - Thomas I,ldustrial Automation Ltd. 

424-5681 TIMBER-TOP, INC., 199 N. Main St., Freeport, N.Y., Tel: (516) 
Chicago. SYstems Engrg. Assocs., 5505 N. Menard FR 9-0850; Sis. Mgr: W.E. Fischer ..... FSC 06173 

Ave., 312-744-1452 - - - - - - - -Advertisement- - - - - - - -' 
Indianapolis, SYstems Engrg. Assocs., 1010 East TTl's SYNC LAMPS are the ONLY Quick-

86tn'St.,317-846-2593 releaSing, self-locking and INSTANT NULLING 

Fla 

III 

Ind 

La Slide I, Technical Assocs., Inc., Box 731,504-288- SYNCHROCLAMPS! Their INTEGRAL STOPS 
7122 permit component mounting and nulling (tech-

Md " Silver Spring, Paddock Joslow Co., Box 192, 301- nlques that can save 7'1'/. OR MORE of the 
588-7866 mounting and nulling time!l. ,SYNC LAMPS 

Mass Wakefield, Measurement Equip. Co., 591 North Ave., meet the MAXIMUM MIL SHOCKANDVIBRA-
617-245-4870 TlON: 2000 1t-lbs/2000 cps! They also have 

Mich Farmington, Anderson Elctrns. Co., 30785 Grand the LOWEST INSTALLED COST of any type 
River Ave., 313-476-9161 of clamp! A size and style for ANY size 

Minn Minneapolis, Systems Engrg.Assocs.,8633 Harrison component and ANY application!! 
5 .. 612-881-6386 - - - - - - - - --------------

St. Louis, Ozark Elctrn. Mktg;, Inc., 2573 Woodson • TIME-DELAY renewable fuse-Chase-Shawmut Co. 
Rd.,314-423-72oo TlME-O-MATIC, INC., P.O. Box 8S0, Danville, III., Tel: 217-

Fairfield, Theta Instr. Corp., 22 Spielman Rd., ,01- 442-0611; Sis. Mgr: W.A,'Mureiko 

Mo 

NJ 
227-1700 * TI ME-PAK solid-state controlling device - Gems Co., Inc. 

Albuquerque, R.A. Mayes Co., 8016 Zuni Rd.,S.E.. TIME SHARE PERIPHERALS CORP., p.O. Box 361, Wilton, 
505-265-7989 Conn. 06897, Tel: 203,762-3348; Sis. Mgr: T. 

NM 

Hartsdale, Comoonent Sis. Co., 221 E. Hartsdale Meier ..... FSC No. 29258 
Ave.,914-725-0800 TIME SYSTEMS CORP .,265 Whismao Rd., Mt. View,Calit. 9404U, 

Ohio Cleveland, Twin Region Elctrn. Sis., 21010 Center Tel: 415-961-9321; Sis. Mgr,: R.L. Manildi 

NY 

Ridge Rd., 216-331-7650 *TIMEFAX NDA electroserisitiverecording paper - Litton Inds; 
Dayton, Twin Region Elctrn. Sis., 3864 Kettering *TIMELOK time delay contactors & relays' ~ Euclid Electric 

Blvd., 513-434-8000 *TIMEMARK electrosensitive recording paper - Litton Inds. 
Pittsburgh, Twin Region Elctrn. SiS., 201 Penn Ctr. • TIMES WIRE & CABLE, Dlv. Int'l; Silver Co., 358 Hall Ave., Pa 

Blvd., 412-824-1120 Wallingford, Conn. 08492, Tel: 203 ·269·3381, TWX: 7111-476-
Spartanburg, Technical Assocs., Inc.,Box5583,803- 0783; V.P; Sis: R. W. Burton .... ""FSC No. 07145 .. " ...... Pg. 2969 

585-3864 Ariz Scottsdale, Dorton Enterprises, Inc., Box 1297,602-
Dallas, R.A. Mayes Co., 13333 N. Central Expwy., , 946-6213 

214-235-3043 Cal Fullerton, Westrep, !lox 569 A, (714) TR 9-4090 
EI Paso, R.A. Mayes Co., 915 Enterprise 750 Colo Littleton,Elcom, 2340 W. Main St .. 303-798-8481 

Utah Salt Lake City, R.A.MayesCo.,(8011Enterprises 750 Conn Hamden, J.F. Kerrigan & Co., Box 5385, (203) AT 8-
Wash Mercer Island, McLaren & Assocs., 7419 Southeast 2200 

SC 

Tex 

24th, 206-232-5164 Ga Decatur, L.C. Estes Assoos .. Box 4071, 404-373-8266 

• Trade Name-See Mfr. lAsting eern/l969 



• •• including Federal Supply Codes (FSCl where available 

Kans 

Md 
Mich 

Minn 

NY 

NC 

Ohio 

Pa 

Tex 

Wash 

Overland Pk., Penzner Assoc., Box 4362 (913) DU 1- I: 
0004 ' 

Towson, J-H Elctrn. 515., Box 6844, (30lJ VA 5-4440 ' 
Lathrup Village, Sheridan Assots., Inc., Box 128, 

313-358-3333 
Minneapolis, Scott Elctrn. 515.,5209 West 60th St., 

(612) WA 9-2985 
Rochester, J.p. Scanlon Co., 51 Bloomfield PI., 

rn6) GR 3-1553 
Winston-Salem, D.G.W., Inc., Box 5316, (919) PA 3-

4205 
Cincinnati, Sheridan Assots., Inc., Box 37646, 513~ 

161-5432 
Cleveland, Sher idan Assocs., Box 8226, 216-231-9145 
Ft. Washington, Precision Elctrns., Inc., Box 18, 

Ft, Washington Industrial Pk., (215) M16-8383 
Dallas, Ammon & Champion Co., Box 35263, (214) 

FL 1-8441 
Houston, Ammon & Champion Co., Box 35552, (713) 

PA 9-1233 
Seattle, Seatronics, Inc., 59314th Ave., 5.,206-125-

4328 

NY 

Pa 

SC 

Tex 

Syracuse, Labtronic5, Inc. t 130 Pickard Bldg., 315-
454-9314 

Westbury, F & F Assocs., 461 Old Country Rd., 
516-334-1160 

King of Prussia, Letronix, 251 W. DeKalb Pk., 215-
265-1020 

Spartenburg, Technical Assocs., Inc., Box 5583, 
803-585-3864 

Ft. Worth, A. Barnes Co., (811) CR 4-2891 
Houston, A. Barnes Co., 3230 Mercer St., (113) 

NA 2-3620 
Richardson, A. Barnes Co., 140 S. Sherman, (214) 

AD 5-4541 
San AntoniO, A. Barnes Co" 0416 Petroleum etr., 

(512) TA 8-1323 
Wash Seattle, R. Drake Assocs., 6133 Maynard Ave., S" 

206-163-2155 
Wise Waukesha, Systems Engrg. Assoc., Box 526, 414-

182-3388 
• TOHOKU METAL INOS., LTD., No. 13·10, 7·chome, Ginza, 

Chu .. ku, Tokyo, lapan, Tel: Tokyo 542·6171; Sis. Mgr: K.Suzukl 
......................................................................................... Pg. 1236 

*TINI-D JAX ohone jacks - Switchcralt Inc. *TOKIN all products - Tohoku Metall,]dustries, Ltd. 
*TINI-EXTENSION JAX phone jacks - Switchcrait Inc. TOLEDO COMMUTATOR CO.,Owosso,Mich.48807, Tel:511-125-
*TINI-JAX phone jacks - Switchcrait Inc. 8192; 515. Mgr: E.R. Bisard 
*TINI-PLUG phone plugs - Switchcralt Inc. TOLEDO SCALE CO., Div. Reliance Elec. Co., 5225 Telegraph 
*TINI-TEE adapters - Switchcralt Inc. Rd., Toledo, Ohio 43612, Tel: 419-418-5811, TWX: 
TlNNERMAN PRODS., INC., Department 16, P .0. Box 6688, Cleve- 419-319-0284; Sis. Mgr: W.E. Jenkins 

land, Ohio, Tel: 216-141-9300, TWX: 810-421-8678; * TONE PAK signal devices- Lee Electric, Inc. 
V.p. 515: E.E. Griger * TONG TEST tong test ammeter - Columbia Elec. Mfg. Co. 

• TINSLEY - See Southfield Electronics *TONOTRON direct view storage tube - Hughes Aircralt ~o. 
TINSLEY LABS., INC., 2448 - 6th St., Berkeley, Calif. 94110, Tel: *TOP TAINERS tube clamps - top retaining - Birtcher Corp. 

415-843-6836, TWX: 910-366-7315; Mktg. Mgr: R.J. TOPATRON, INC., P.O. Box 967, Costa Mesa, Calif. 92627, Tel: 
Johnson 114-549-1111; Sis. Mgr: L. APpleman ... FSC 21403 

*TINTAC orgallic coatillg - Conversion Chemical Corp. 
*TINTILLATE Ii.] plating bath - Conversion Chemical Corp •• TOPAZ, INC., 3802 Houston St., San Diego, Calif. 92110, Tel: 
* TINY L molded chokes-Aladdin Eletrns. 714·2974815; Sis. Mgr: C. R. Carter ....... .FSC No. 06049 ........ 
• TlNY-L shielded inductors - Aladdin ElctrnsjSkyborne ........................... . ......... Pgs. 2118, 2119 
*TINY-T miiliature P.c. board relays - Electronic COlltrols Ala Huntsville, J.L. Highsmith &. Co" Holiday Ottice 
*TlNY-SWITCH oush button switches - Switchcralt Inc. 205-881-3294 
*TINY TIM connectors - Bunker-Ramo Corp. Alas Anchorage, Arva, Inc., Box 159, 901-212-5231 
*TINYLITE indicator light - Drake MIg. Co. Ariz Phoenix, Williams-Assocs., Inc., 1110 t. McDowell 
*TlNYMAG relays - Torwico ElectroniCS, Inc. St., 002-254-6085 
*TINYMAX transformers - Torwico Electronics, Inc. Cal Palo Alto, Ward-Davis Assocs., Inc., 3921 E. Bay-
* TIP-OVER switch-Waber Elctrns., Inc. shore Dr., 415-968-1116 
* TIPlT mercury switches~ Durakool, Inc. Pasadena, Ward-Davis Assocs., Inc., 770 S. Arroyo 
*TIPPTRONIC industrial electronic controls - Integrated Dev. Pkwy .. 213-684-2840 
*TlREX cord and cable - Simplex Wire & Cable Co. San Diego, Ward-Davis Assocs., Inc., 3442 Hancock 
*TITAN batteries - General Battery & Ceramic Corp. St., 614-291-4619 

*TITAN radios-stereos - Automatic Radio Colo Dtnver, Williams-Assocs., !nc., 4971 Jackson St., 
TITAN TOOL SUPPLY CO., INC., 68 Comet, Buffalo, N.Y. 14216, 303-388-4391 

Tel: 116-873-9901; 515. Mgr: T. Kahn Conn Hartford, Instrument Assocs., Inc., 234 Murphy Dr., 
* TI TANITE tempered glass- Lancaster Glass Corp. 203-525-9,61 
* TITANIUM SUBLIMA TlON PUMP vacuum pump - Granville- Fla Orlando, J.L. Highsmith & Co., Box 1835, 305-29,-

Phillips Co. 5202 
TlTCHENER, E.H.&CO.,8 Tilchener PI.,Binghamton, N.Y. 13902, Haw Honolulu, Earl Assocs., 1638 Kana St., 808-949-6953 

Tel: 607-112-1161, TWX: 510-252-1985; Sis. Mgr:J. III Chicago, Pivan Engrg. Co., 3535 W. Peterson Ave., 
Acke"man ..... FSC No. 78169 312-539-4838 

TlTEFLEX, INC., Hendee St., Springfield, Mass. 01104, Tel: (413) Ind Indianapolis, R.O. Whitesell & Assoc., 6620 E. Wash 
RE 9-5631; Dir. of Mktg: R.P. Dominic ington St., 311-359-5314 

*TITELITE indicator light - Drake MIg. Co. Iowa Cedar Rapids, Pi van Engrg. Co., 4403 First Ave., 
, * TlTES washered locknuts-Jacobson Mfg. Co., Inc. S.E., 319-365-6635 

*TtTRAN transistors - Stow Laboratories, Inc. Ky Louisville, R.O. Whitesell & Assoc., 3620 Lexington 
* TI TRION automatic titrator - Coleman Instrs. Rd., 502-893-1303 
i.'f-LiTE bi-pin indicator light - Sylvania Electric Prods. Md Bethesda, Bartlett Assocs.-, 7979 Old lieorgetown 
• TOBE DEUTSCHMANN LABS., 550 Turnpike St., Box 74, Canton, Rd., 301-656-3001 

Mass. 02021, Tel: 617·828-3366 .................................... Pg. 695 Mass Arlington, Instrument Assocs., 30 Park Ave., 611-
TOCCO DIV., Park-Ohio Inds., Inc., 3800 Harvard Ave.,Cleveland, 648-2922 

Ohio 44105, Tel: 216-341-2300; Mktg. Mgr: H.B. Mich Benton Harbor, R.O. Whitesell & Assoc .. 303 Fidelity 
Osborn, Jr ...... FSC No. 44522 Bldg., 016-921-2041 

• TODD ELECTRIC CO., INC., 20 Harrison Ave., Yonkers, N. Y. Southfield, R.O. Whitesell & Assoc., 25100 Ever-
10705, Tel: 914·963·8850; Sis. Mgr: A. L. Paul.. ...... FSC No. green Rd., 313-358-2020 
08004. ...... .. .................... Pg.2897 Minn Minneapolis, Pivan Engrg. Co., 3301 N. Highway 100, 

Ohio Dayton, Instrumentation Sys., Inc., 3481 Office Pk. 612-531-4501 
Dr., 513-293-8095 Mo Hazelwood, Pivan I:.ngrg. l,;o., 400 tsrookes Ur., j14-

131-3000 
• TODD PRODS. CORP., 28 Laurel St., Hicksville, N. Y. 11801, NM Albuquerque, Williams-Assocs., Inc., 420 Washing-

Tel: 516 • 822·0784; Sis. Mgr: A. L. Karp ............ Pgs. 2114-2116 ton St., S.E., 505-255-16,8 
Ala Huntsville, Technical Assocs., Inc., BoxA088, 205- Ohio Cincinnati, K.O. Whitesell & Assoc., llU W. lial-

881-8494 braith, 513-521-2290 . 
Ariz Tempe, F.Y. Gates Co., Inc., 3300 S. Mill Ave., Cleveland, R.O. Whitesell & Assoc., 21139 Lorain 

602-966-5441 Ave., 216-333-2585 
Cal Canoga Pk.( Todd Prods. Corp., 23394 Sandalwood Dayton, K.O. Whitesell &. Assoc.,IHjj~. UIXle ~t., 

St., 213-346-5451 513-298-9546 
Los Angeles, Product Data Co., 1141 S. Robertson Ore Portland, Arva, Inc., 2035 Southwest 58th Ave., 503-

Blvd., 213-278-3356 292-8162 
San Carlos, Electronic Eng. Assoc., Ltd., 1293 NC Charlotte, J.L. Highsmith & Co., Box 9361, 104-333-

Laurel St., 415-593-2189 1143 
Colo Denver, F.Y. Gates Co., Inc., 1930 S. Navajo, 303- Pa Pittsburgh, R.O. Whitesell & Assoc., 201 Penn 

161-0591 Center Blvd., .412-242-0100 
Conn Ha.mden, Applied Meas., Inc., 2531 Whitney Ave., Wayne, Bartlett Assocs., 130 W. Lancaster Ave., 

203-288-5288 215-877-1011 
Fla Orlando, Technical Assocs" Inc., 2319 E. South Tex Bellaire, R. Martin Assocs., Box lOOl, 7lJ-£lb8-

St., 305-424-5681 3871 
III Chicago, Systems Engrg. Assoc., 5505 N. Menard Utah Salt Lake City, Williams-Assocs., Inc., 2469 S. Main 

Ave., 312-714-1452 St., 801-466-8109 
Ind Indianapolis, Systems Engrg. Assoc., 1010 East Va Richmond, J.L. Highsmith & Co., Box 9225, 103-

86th St., 311-846-2593 206-20bO 
Md Silver Spring, R. Davies Assocs., 11215 Oak Leaf Wash Seattle, Arva,lnc., 1320ProspectSt.,lOb-bl2-0171 

Dr.,301-593-4900 Wisc Milwaukee, Pivan Engrg. Co., Box 431, 414-541-5131 
Mass Acton, Applied Meas., Inc.,86 Hayward Rd.,611-263- FOR: Can, Ottawa, Ont., Whittaker Elctrns., Ltd., 4< 

2166 Howden Ave., 613-224-1221 
Mo Kansas City, Harris-Hanson Co., 1916 Paseo St., TOPFLIGHT CORP .,160 East 9th Ave., York, Pa.11404, Tel: 117-

816-444-9494 843-9901, TWX: 510-651-4849; Mktg. Dir: P.F. 
St. louis, Harris-Hanson Co., 2814 S. Brentwood Masterson 

Blvd., 314-962c9895 *TOPKOTE' dead front process - Penn Keystone Corp. 
NJ Woodcliff Lake, F & F Assocs., 58 Arcadia Rd., * TOPLOK locknut-Jacobson Mfg. Co., Inc. 

201-718-6101 TOPPER MFG. CO., INC., 889 Northern Blvd., Great Neck, N.Y. 
NM Albuquerque, F.Y. Gates Co., I nc., 263lT exas,N.E., 11023, Tel: 516-466-3889; 515. Mgr: F. Greil 

__ ~ ___ 50_5_-2 .. 9_8-_1_8_15 ___________ t*TOPSEAL screw, bolt, nail with sealing washer- Townsend Co. 

SEE PAGE 352 TO Gll YOUR COpy OF THE RAOIO·ELECTRONIC MASTER 

TlM- TOR 

TOR, INC., P.O. 60x 8, Irwindale, Calif. 91106, Tel: 213-334-
4901; 515. Mgr: B.E. Bourke ..... FSC No. 15951 

* TORBAl submin. toggle switches - Torsion Balance Co. 
TORELCO INC., 51 Smith St., Box 108, IrVington, N.J. 01111, Tel: 

201-314-8641; 515. Mgr: R. Hi lIebrand ..... FSC 26108 
TORIT CORP., 1133 Rankin St., St. Paul, Minn. 55116, Tel: 612-

698-0391; 515. Mgr: F.R. Chase ..... FSC No. 60342 
* TORK-O-STAT overload coupling-Zero-Max Co. 
*TORMAX stepping motors - IMC Magnetics Corp. 
TORNGREN, C.W. CO., INC., 236 Pearl St., SomerVille, Mass. 

02145, Tel: 611-666-3250; 515. Mgr: K.A. Casavant 
TOROIDAL COMPONENTS CO., 1314 E. Walnut St., Pasadena, 

Calif., Tel: 213-195-1123; Partner: J. Ul1Isko 
• TOROTEL, INC., 13402 South 71 Hwy., Grandview, Mo. 64030, 

Tel: (816) SO 1·6314, TWX: 910-777·7037; Sis. Mgr: R. Osborne 
.... .FSC No. 07388 ........................................ Pgs. 744-746, 2898 
Cal Los Altos, Parsons Co., One FirstSt.,415-941-4145 
II Pasadena, F. Huddleston Assocs., Inc., 408 S. Rose-

mead Blvd., 213-081-3151 
Fla Clearwater, li.r. Bohman Assoc., 100, MagnOlIa, 

813-446-2991 
Orlando, G.F. Bohman Assocs., 1040 Lake Ellenor 

Dr., 305-855-0214 
Pompano Beach, G.F. Bohman Assoc., 2350 Northeast 

29th St., 305-943-5529 
III Chicago, Gassner & Clark, 6644 N. Western Ave., 

312-164-6121 
Kans Wichita/ Florence & Meyer, Inc., 2900 Woodland, 

(316) TE 8-1226 
Mass Weston, J.J. Goode Assocs., 44 Ledgewood Rd., 

611-235-3900 
Minn St. Paul, H.A. Cullen & Assoc., 1595 SelbY Ave., 612-

646-1311 
Mo Kansas City, Florence & Meyer, Inc., 406 West 34th 

St .. (816) LA 1-1282 
St. Louis, Florence& Meyer ,lnc.,8650AAirport Rd., 

31'1-521-6800 
NY DeWitt, E.W. Hoyer, Box 51, (315) GI 6-3523 

Huntington Sta., N.L. Pitch & Assoc., 900 Walt 
Whitman Rd., 516-421-9800 

NC Charlotte, A.E. Over, 3123 Country Ridge Rd., 704-
366-8601 

Ohio Cleveland, R.G. Sidnell & Co., Inc., 14101 Detroit 
AVe., 216-221-1313 

Dayton, R.G. Sidnell & Co., Inc., 3300 S. Dixie Dr., 
513-293-1194 

Pa Philadelphia, Jadelectronics Assocs., lnc., Box 5735, 
(215) GL 5-3355 

Pittsburgh, R.G. Sidnell & Co., Inc., 1001 Wood St., 
412-242-1416 

Tex Dallas, Norvell Assocs.., Inc., Box20219,(214)FL 7-
6451 

Houston/ Norvell Assocs., Inc., 6440 HiHcrott Ave., 
113-114-2568 

FOR: Can, Markham, Ont., Wilson Enterprises, 19 Abcr-
corn Rd., 410-291-1289 

* TOROYD coil winding machines- Universal Mfg. Co., Inc. 
*TORQLlNER coil lorms - Cambridge Thermionic 
*TORQUE-PEAK clutch assembly - Standard Pneumatic Motor Co. 
* TORQUE TABLE dynamometer - Lebow Assocs., Inc. 
*TORQUE -TROL pulselite - Electronic Control Corp. 
TORQUE/TRONleS, 168 S. San Gabriel Blvd., San Gabriel, Calif. 

91716, Tel: 213-285-4503; Sis. Mgr: F.H. Low 
- - - - - - - -Advertisement- - - - - - - -

Hysteresis Synchronous Motors 

TorQue Tronics now builds the best Hyst 
Snyc motor since specializing sizes 1/2 to 5 
inches Dia. 

*TORQUE WATCH measuring instr. - Waters Manufacturing 
*TORQUETEL transmitter -Industrial Electronics Corp. 
• TORR LABS., INC., 2228 CoIner Ave., Los Angeles, Calif. 90064, 

Tel: 213·477-1224, TWX: 213-490-3972; Sis. Mgr: V. E. DeLucia 
........ FSC No. 21621 .............................................. Pgs. 2330, 2331 

Cal Fremont, H.K. Foraker Co., 4606 Porter St., 415-
651-2213 

III Chicago, S.A.R.G.E., Inc., 1915 N.Harlem Ave.,312-
237-9525 

Lake Bluff, Vico Assocs., 323 Moffett Rd., 312-234-
. 8468 
Lake Forest, Vico Assocs., 775 N. Bank la.,312-

234-8282 
Northbrook, Vico Assocs., 3009 White Pine Dr .,312-

272-9208 
Ind Ft. Wayne, S.A.R.G.E., Inc., Box 2624, Sta. 0, 219-

422-1617 
NJ Haddonfield, M & S Assocs., Inc., 31 Tanner Rd., 

609-429-1055 
Ohio Cincinnati, S.A.R.G.E, Inc., 4201 Victory Pkwy., 

513-75l-1313 
Tex Dallas, CTR, Inc., 11252 Leo La., 214-241-3546 

*TORR SEAL resin - Varian Associates 
TORRINGTON CO., Box 1008, Torrington, Conn. 06790, lei: 20,-

482-4441; Sis. Mgr: C.R. ter Kuile 
TORRINGTON MFG. CO., 100 Franklin Dr., Torrington, Conn. 

06190, Tel: 203-482-4422, TWX: 110-439-2343; Mktg. 
Mgr: C.C. Hussey ..... FSC No. 00399 

*TORRLlTE SERIES xenon Ilashtubes - Torr Labs., Inc. 
TORSION BALANCE CO.,35 Monhegan St., Clifton, N.J. 01013, Tel: 

201-413-6900; Sis. Mgr: C.T. Kasline ..... FSC60418 
• TORWICO ELCTRNS., INC., Rte. 70, Lakewood, N. I. 08701, Tel: 

201 - 364-1800, TWX: 201·363·1611; 515. Mgr: A. F. Marsh .... 
FSC No. 02640 ............................................. Pgs. 748, 749, 2899 
Cal Tarzana, R. Capell Co., 183161/2 Ventura Blvd., 213-

981-2233 
Con"n Stratford, G. Rosen Co" Inc., 194 Plymouth Sl.,203-

375-5456 
Fla Orlando, Gra-Mar, Inc., 3113 Lawton Rd., 305-841-

2330 

3109 



TOR·TRA 
Md Baltimore, Shiplett-Warrington Assocs., Box 6789, 

301-823-8759 
Mass Natick, G. Rosen Co., Inc., 563 Worcester Rd., 617-

Mo 

NJ 
NY 

655-2211 
St. Charles, Buse Sis. Co., 322 McDonough, (314) 

RA 4-6667 
Oaklyn, TAl, 116 White Horse Pike, 609-854-3011 
Fayetteville, H.C. Johnson Agencies, Inc., Box 215, 

(315) NE 7-9383 
Great Neck, Trionic Assocs., Inc., 320 Northern 

Blvd., 516-466-2300 
Rochester,H.C. Johnson Agencies, Inc., 111 Mt. 

Hope Ave., (716) HA 6-1090 
SchenectadY, H.C. Johnson AgenCies, Inc., Box 86, 

Brandywine Sta., (518) FR 4-5901 
Williamsville, H.C. Johnson Agencies, Inc., 8 Los 

Robles St., 716-632-7880 
Ohio Cleveland, Norco Industrial Sis. Corp., 3441 W. 

Brainard Rd., 216-831-5191 
Tex Dallas, Bellingham Sis. Co., 1002 Burlington Ave., 

(214) WH 2-6595 
*TOUCH/DIAL intercomm. sys. - Action! Systems Co. 
*TOUCH/DIAL hands-Iree communication - Conn. Con sol. Inds. 
TOUCH-PLATE ELECTRO-SYSTEMS, INC., 16530 Garfield Ave., 

Paramount, Calil. 90723 
TOUCHMA5TER LABS., 6750 SelmaAve., Hollywood,Calil. 90028, 

Tel: 213-466-6664; Gen'l. Mgr: F. Schmitthenner 
TOWER MFG. CORP .,158 Pine St., PrOVidence, R.I. 02903, Tel: 

401-331-2380; Sis •. Mgr: L.J,Shatkin '" FSC 87930 
TOWNSEND CO., Cherry Rivet Div., p.O. Box 2157, Santa Ana, 

Calif. 92707, Tel:714-545-5511, TWX:91O-595-1500; 
515. Mgr: D.J. Sauser ..... FSC No. 11815 

TOWNSEND, CO., Fabricated Prods. Div., W. Newton, Pa. 15089, 
Tel: 412-872-6200, TWX: 710-789-3880; Sis. Mgr: 
J. Stargle 

TOWNSEND CO., TRS Div., 530 West St., Braintree, Mass. 02185, 
Tel: 617-848-3500; 515. Mgr: E. Dockendorff 

• TOWSON LABS., INC., 1400 Taylor Ave., Baltimore, Md. 21204, 
Tal • .1n1 .'A'Ii.I;;?nn. CI& u,. •• ,.. w a .. rh ..... , t,'1!",.. "1_ .1'1111""" 

.:.~:.-.. ~:.: ..... ~~.~ .. =:.~.=~ .. ~:=: . .'::.~:: .. ~: .. ~~.:,.~~~:.~.~:.::::::::~.:~.:.:.Pc:~i07 
Mass Lexington, W.M. Hague Co., 10 Muzzey St., 617-

NJ 
Tex 

862-!HOO 
Ridgewood, Hansen Assocs., Box 339, 201-652-7055 
Dallas, Texas Avionics Co., 4515 Prentice St., 214-

31>8-3566 
• TOYO COMMUNICATION EQUIP. CO., LTD., Toranomon Bid,., 

15 Shiba·Toranomon, Minato·ku, Tokyo, Japan ........ " .. Pg. 1135 
Fla Orlando, Piezo Technology, Inc., 2400 Diversified 

Way, 305-425-1574 
• TOYO ELCTRNS. INDUSTRY CORP., 21, Sain Misosaki·cho 

Ukyo-ku, Kyoto 615, Japan, Tel: 075·311·2121; Sis. Mar: 
K. Yamamoto .................................... " ..... "." .......... Pgs. 2430, 2431 

TRA-CON, INC., 55 North St., Medford, Mass. 02155, Tel: 617-
391-55SO; Sis. Mgr: A. Swartz 

* TOX-EX gas alarms & indi'cators - Erdco Engrg. Corp. 
*TOYOCOM all products - Toyo Comm. Equip. Co., Ltd. 
*TRA-BOND adhesives - Tra-Con,lnc. 
*TRA-CAST potting compounds - Tra-Con, Inc. 
*TRA-DUCT conductive adheSives - Tra-Con,lnc. 
* TRAC air conditioner-Airflow Co. 
* TRACE-MASTER milling machine-Gorton Machine Corp. 
*TRACER presence detector - Singer General Precision Inc. 
*T RACMASTER drafting machines - Universal Drafting Machine 
• TRACOR, INC., 6500 Tracor La., Austin, Tex. 78721, Tel: 512· 

926·2800, TWX: 910·874-1372; Mktg. Oir: C.D. Anderson ..... : .. 
......... ; ................................... ,., ............... " ......... , ....................... Pg. 1511 

Ala HuntSVille, Tracor, Inc., Ste. 83,HolidayOlliceCtr., 
205-881-8170 

Ariz Phoenix, Brooks Feeger Assn., 4710 North 16th 

Cal 
St" 602-264-6536 

Los Angeles, General Technology Corp., 9610 
Bellanca Ave" 213-670-5544 

Colo Denver, Brooks Feeger Assn., 1309 S. Inca 5t.,303-

Md 
744-3301 

RockVille, Tracor, Inc., 627 Lolstrand La., 301-
762-7070 

Mass Waltham, Technical Enterprises, 181 West St., 617-

NJ 

NM 

NY 
Ore 

891-5300 
Union, Tracor, Inc., 1551 Oakland Ave., 201-946-

1631 
Albuquerque, Brooks Feeger Assn., 12380rtiz,S.E., 

505-268-4387 
New York, Tracor, Inc., 2 PennPlaza,212-563-1S00 
Hillsboro, Showalter-Judd ,lnc.,1445 N .E.Arrington, 

S03-648-6372 
Wash Seattle, Showalter-Judd,lnc., 1806:;. ~ush Pl., 

206-324-7911 
* TRACTORADIO tractor radio-ATR Elctrns., Inc. 
*TRADAR retail transaction terminal - General Electric Co. 
TRAID CORP., 777 Flower St., Glendale, C.alif. 91201, Tel: 213-

247-3000; Sis. Mgr: R.W. King ..... FSC No. 07694 
*TRAILBLAZER welders - Miller Electric MIg. Co. 

• TRAK MICROWAVE CORP., 4726 Kennedy Rd., Tampa, Fla. 
33614, Tel: 813·884-1411, TWX: 810·876'()644; Sis. Min 
G. W. Marshall ........ FSC No. 12855 ...................... Pas. 1712, 1713 
Ariz Phoenix, R.A. Mayes Co., 1>02-279-5243 
Cal Los Angeles, RF Assocs., 1621 Pontius Ave., 213-

478-1586 
Palo Alto, RF Assocs., 800 San Antonio Rd., 415-

327-5531 
Colo Denver, R.A. Mayes, 303-421-0706 
Md Baltimore, Doss Elctrns .. 6660 Security Blvd., 301-

944-1900 
Mich Ypsilanti, Micro Sis. Corp., 650 Greenlawn, 313-483-

NJ 

NM 

3110 

1229 
Matawan, McCloskey Assoc., 22 Marc Dr .,201-566-

71>07 
Albuquerque, R.A. Mayes Co., 8016 Zuni Rd., S.E., 

505-265-7989 

NY Tuckahoe, Rotondi Assocs., 11> Fisher Ave., 914-
961-4338 

Ohio Cleveland, Micro Sls~ Corp., 2000 Lee Rd., 216-371-

Tex 

Utah 
Va 
FOR: 

0522 
Dayton, Micro Sis. Corp., 1250 W. Dorothy La .. 513-

298-3033 
Dallas, RA. Mayes Co., 214-235-3043 
EI Paso, R.A. Mayes Co., Enterprise 7SO 
Salt Lake, RA. Mayes Co., Zenith 750 
Vienna, Doss Elctrns., 703-938-9018 
Can, Montreal, Que., Compollentics, Ltd., 6420 

Victoria Ave .. 514-737-2744 
TRANS-AIRE ELCTRNS., INC., 85 Denton Ave., New Hyde Pk., 

N.Y. 11040, Tel: 516-328-1300; Sis. Mgr: H. Sandler 
TRANS/CIRCUITS,INC., Transitron Co., 3509 CarlYn Spring Rd., 

Falls Church, Va. 22041, Tel: 703-481-6405 
*TRANS-EYE trans. pilot light - Shelly Associates 
*TRANS-I-SWiTCH switches - Saec Tool Co. 
*TRANSI-THERM heating equipment - Versa-Tronics 

~\'ltJlJs~~rrJI~a~~~~V ci.~r~~;~~r:cf~;;Ic'i80~ps. Corp. 
TRANS-SONICS,INC., P.O. Box 326, LeXington, Mass.G2173, Tel: 

617-272-1000, TWX: 710-332-1635; Sis. Mgr: E.M. 
Colbert ..... FSC No. 09306 

TRANS-TECH, INC., 12 Meem Ave., Box 457, Gaithersburg, Md. 
2071>0, Tel: 301-948-3800; Sis. Mgr: E.T. Fleming 

*TRANSCAP capacitor - Erie Technological Products 
• TRANSCO MOTOR MFG. INC.";" See Sawyer IndS. IRe. 
• TRANSCO PRODS., INC., 4241 Glencoe Ave., Venice, Calif. 

90291, Tel, 213·391·7291, TWX, 91()'343·6469; Sis; Mer, 
M. Sawyer, Jr ......... FSC No. 82152 ........ : ......................... Pg. 1711 

Ga Doraville, Transeo Prods., Inc., 3093 Wanda Woods, 

NJ 

Ohio 

Pa 

Tex 

Dr .. 404-436-7544 
Livingston, Transco Prods., Inc., Box 566,201-992-

1796 
Middletown, Transco Prods.,lnc.,Box129,513-423-

0332 
Newtown, Transco Prods.,. Inc., Box 255, 215-968-

29u 
Ft. Worth,' Carey-Wolt Co., Box 12425, 817-738-

1702 
" Houston, A.M.F. Houston, Box 60338, 713-643-2ll4 

*TRANSCOPE oneumatic transmitter. recorder - Taylor Instr. 
TRANSCON MFG. CO., 2655 Perth St., Dallas, Tex. 75220, Tel: 

214-357-8301; Sis. Mgr: J. Clifford ... FSC 24618 
TRANSCRIBER CO., INC .. Attleboro Industrial Pk., County St., 

Attleboro, Mass. 02703, Tel: 617-222-3525; Sis. 
Mgr: B. Butterworth 

TRANSDUCER CONTROLS CORP., 737 N. Dodsworth, Covina, 
Calif., Tel: 213-331-0917; Mktg. Mgr: A.A. Istord 

TRANSDUCER SYSTEMS, INC., Easton 8. WY'lIldotte Rds., Willow 
Grove, Pa. 19090, Tel: 215-657-0655; Sis. Mgr: B. 
F. Drill ...... FSC No. 28022 

- - - - - - - -Advertisement- ~ - - - - ~ -
TSI's ultra reliable all electronic solid state 
proximity Key Keyboard is the latest in state
of-the-art-keyboards, available with multiple 
output keys. For periphaJ equipment applica
tions use TSI transducers to measure velocity', 
proximity, RPM, angle position or torque. 

TRANSDUCERS, INC.,ll971 E. Rivera Rd., Santa Fe Springs, Calif. 
90670, Tel: 213-693-2711, TWX: 910-586-1899; Sis. 
Mgr: R.E.Nordstrom ..... FSC No. 23796 

*TRANSFEROMETER rf unit - Alford Mfg., Co. 
TRANSFORMER DESIGN, INC. OF MILWAUKEE, 7377 ·North 76 

St., Milwaukee, Wisc., Tel: 414-353-8017; Pres: 
R.B. Lesgold ..... FSC No. 04799 

• TRANSFORMER·ELECTRONICS CO., P.O. Box 910, Boulder 
Industrial Park, Boulder, Colo. 80~02, Tel: 303·442·3837, TWX: 
91()'94O·3246; Sis. Mgr: J. R. Zorna .................... Pgs. 2120·2125 

Ala Huntsville, Col-Ins-Co., Box 4246, 205-53.9-1771 
Cal Inglewood, C.W.Fowler Co., 9911 Inglewood Ave., 

213-678-5211 
Menlo Park, C.W. Fowler Co., 845 Oak Grove Ave., 

415-322-5374 
Colo Boulder, C.W. Fowler Co .. 1345 Spruce St., 303-

449-2141 
Conn E. Hartford, Measurement Equip. Co., Box 8192, 

Fla 
Ga 

Ind 

Iowa 

Kans 

Mass 

Mo 

NM 

NY 

NC 

Ohio 

Pa 

203-528-8192 
Orlando. Col-Ins-Co" Box 13189, 305-423-7615 
Marietta, Col-ins-Co., Inc" 200 Carrington Way, 

404-422-8327 
Ft. Wayne, Communications lngrs., '1HS t:.. tserry 

St., 219-743-9866 
Cedar Rapids, Engineering Servs. Co., 1026 3rd 

Ave., S.E., 319-366-1591 
Prairie Villag'e, Engineering Servs. Co., 7924A State 

Line, 913-1>49-4000 
Wakefield, Measurement Equip. Co., 591 North Ave., 

617-245-4870 
St. Louis,lngineering ~ervs. Co., 6/11VernonAve., 

(314) PA 6-2233 
Morristown, Graydon Sherman, Inc., 230 Madison 

Ave .. 201-538-9246 
Westwood, Clarfield-Stollmack Assoc., 175 West

wood Ave., 201-666-89&9 
Albuquerque, C.W. Fowler Co;, 9000 Menual BlVd., 

N.E.,505-299-7676 
Fayetteville, Graydon Sherman, Inc., Davis Bldg" 

315-637-9861 
Winston-Salem, Col-ins-Co., Box 5597, 919-765-

3650 
Dayton, J.e. Hofstetter Co.,3330 S. Dixie Ave., 

513-298-0662 
Medina, J.C. Hofstetter Co;, 5168 Valley View Or., 

216-241-4880 
Yeadon, GraydOh ~herman, ,Inc" 811 (.;onneJl Ave., 

(215) MO 4-7316 

* Trade Name-See Mfr. ListIng 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

Tex Dallas, R.R. Thomas Co., 8616 Northwest Plaza Dr., 
214-363-8591 

II Houston, R.R. Thomas CO.,4031Ilroadway, 71]-644-
2369 

Va Annandale, Nine Assocs., 7753 Patriot Dr., 703-256-
9105 

Wash Bellevue, C.W. Fowler Co., 845 106th Ave., N.E., 
(206) GLA-8600 

EXP: NY, New York, Machine & Prods. Co., 52 Wall St., 
212-944-4370 

TRANSFORMER MFRS" INC., 7051 W. Wilson Ave., Chicago, III. 
60656, Tel: (312) SP 4-4600, TWX: 910-221-5223; 
515. Mgr: R.s. Fenton 

TRANSFORMER TECHNICIANS, INC.; 4447 W. Armitage Ave., 
Chicago, III. 60639, Tel: 312-276-3110; Sis. Mgr: 
A. Werner ..... FSC No. 96253 

* TRANSHEA T FURNAC E cant. belt-type furnace - BTU Engrg. 
* TRANSI-SCOPE oscilloscopes- Mea.s. Control Devices, Inc. 
T RANSIDYNE~GENERAL CORP., 462 S. Wagner Rd., Ann Arbor, 

Mich., Tel: 313-663-9329; 515. Mgr: H. Uiamond 
*TRANSIPACK power conversion equipment - Industrial 

Instruments Ltd. 
*TRANSIPADS mounting pads - Milton Ross Co. 
*TRANSISTAR chemicals - Mallinckrodt Chemical Works 
*TRANSISTOR CLIP transistor 8. diode clips - Birtcher Corp. 

• TRANSISTOR ELCTRNS. CORP., Box 6191, Minneapolis, Minn. 
55424, Tel: 612·941·5737, TWX: 910·576-2860; Sis. Mer: 
A. V. Klizas." ..... FSC No. 07137 .......... "." ..... Pgs. 804-806, 1811 

Ariz Tucson, Hamilton Reps., Inc., 9800N. Oracle Rd., 
602-297-2279 

Cal Burbank, Weightman & Assocs., 1226 W. OliveAite., 
2l3-849-7711 

• Menlo Park, McKnight Co., 115 Spruce Ave., 415-
325-2844 

Fla Orlando, W.R. LehmannCo.,1010 ExecutiveCtr.Dr., 
305-841-4901 

I II Chicago, Lincoln, Hodges 8. Assoc" 5875 N. Lincoln 
Ave., 312-561-8440 

Ind Ft. Wayne, G8.H Sis. Co .. Box 2268,219-744-3072 
Kans Mission, Technical Mktg. Assoc.,58270utlook,(913) 

TE 1-2888 
Md Towson, Burgin-Kreh Assoc., Inc., Box 9787,301-

661-1120 
Mass Braintree, Bordewieck Engrg. Sis. Co., 221 Grove 

St., (6171 VI 3-0845 
Mich Southfield, G 8. H Sales Co., .24001 Southlield Rd., 

313-358-1910 
Minn Hopkins, Hamilton,GraYden& Flemmer ,'lnc.,Hamil-

ton Rd., 612-941-1120 
Mo St. Louis, Technical Mktg. Assoc., Inc., 20SO Wood-

son Rd., 314-427-3600 
NM AlbUQuerque, Hamilton Reps., Inc., 2515 General 

Bradley, N.E., 505-296-2803 
NY Albany, Com par Albany, Inc., 6 Highland Ave., 518-

489-7408 
• Endwell, Compar Albany, Inc., 530 Verna Dr., 607-

723-8743 
II Fairport, Compar Albany, Inc., 42 Winding Brook 

Dr., 716-271-2230 
" Mt. Vernon, Friedman-Smith Elctrn. Sis. Co., 519 

South 5th Ave., (914) MO 4-4866 
II N. Syracuse, Compar Albany, Inc., 319 Wells Ave., 

W .. 315-471-3356 
Ohio BreckSVille, A. Nace Co .. Inc., Box 156, (216) JA 

6-4323 
• Cincinnati, G 8. H Sales Co" 7215 Market Pl., 513-

761-6185 
'" Dayton, A. N,ace, Inc" Box 93, Riverdale $la., 513-

577-8215 
Galion, A. Nace Co., Inc., Rte. 3, 419-41>8-71>41 

Ore Portland, Seatronics,lnc.,1>415S.W .CanyonCt.,503-
292-8887 

Pa Fairview Village, Danco Corp., Box 245,215-275-
21>00 

Pittsburgh, A. Nace Co., 1725 Washington Rd., 412-
561-3544 

Tex Dallas, Jacobson Co., 8609 N.W. Plaza Dr., (,14) 
EM 3-7584 

Va Lynchburg, Burgin-KrehAssoc.,lnc.,2600 Memorial 
Ave., 703-845-5600 

Wash Seattle, Seatronics, Inc., 59314th Ave., 5,,206-767-
4330 

FOR: Can, St. Laurent, Que., Willer Engrg. 8. Sis., 1179 
Decarie Blvd. 

Can, Toronto, Ont., Willer Engrg. & Sales, 1800 
Avenue Rd., 416-783-3373 

T RANSITESTO R tester - British Physical Labs. 
* TRANSITRACK meas, sy~. - Transducer Controls Corp. 

• TRANSITRON ELCTRN. CORP., 168·182 Albion St., Wakefield, 
Mass. 01880 ........... " .... " ........... " .... Pas. 1632, 1633, 26~0·2625 
Ariz Scottsdale,77 3rd Ave., W., 602-945-0771 
Cal IngleWOOd. 3402 W. Century Blvd .. 213-673-0100 
• Palo Alto, 3921 E. Bayshore, 415-961-1954 ' 
Fla Orlando, 22 W. Lake Beauty Dr .. (305) CH 1-4526 
III Oak Park, 6641 W. North Ave., (312) VI 8-5556 
Kans Prairie Village, 2210 West 75th St., (913) EN 2-61>40 
Md Baltimore.11ll Park Ave .• 301-728-5885 
Mass Wakefield, 168-182 Albion St., 617-245-51>40 
Mich Detroit, 15800 W. McNichols Rd., 313-838-5884 
Minn Minneapolis, 4660 West 77th St., 612-927-7923 
NY Larchmont, 22 Boston Post Rd., 914-834-8000 
• Poughkeepsie, 2 La Grange Ave., 914-452-5250 
• Syracuse, 5858 E; Molloy Rd., 315-454-4492 
Ohio Day ton, 3430 S. Dixie Dr., 513-293-6896 
Pa King 01 Prussia, 580 Shoemaker Rd., 215-242-3995 
Tex Dallas. 3300 W. Mockingbird La .• (214) FL 7-9448 
Wash Seattle, 2633 E. Lake Ave., (206) AE 5-6777 
FOR: Can, Toronto, Ont" 1229 Q.ueellsway, (416) CL 9-5461 
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· •• includin& Federal Supply Codes (FSC) where available 

• TRANSITRON ELCTRN. CORP., Pr.cision Connector Div., .~44 
Addison SI., E. Boston, Mass., Tel: 617·569·1300; Sis. M&r: 
A. Octavio ................................................................................ p&. 992 

Cal Los Angeles, M.A. Stolaroff Co., 4622 W. Slauson 
Ave., 213-295-7781 
Palo Alto, W.W. Tompkins & Co., 2815 Middle

field Rd., 415-326-1940 
Colo Denver, Barnhill Assocs., 1170 S. Sheridan Blvd., 

Fta 

III 

Ind 

303-934-5505 
Palm Beach Garden, Industrial Elctrns. Assoc., 

Box 12444,305-848-8686 
Oak Park, Wasson-Gallagher, Inc., 1024 North 

Blvd" (312) CO 1-1511 . 
Angola, .Electronic Sis. Assocs" Box 207, 219-665-

6329 
Mass W. Concord, Sales Engrg. Co" Baker Ave., 617-

369-3943 
Mirm Minneapolis, R,J. Siedare Assocs., 4724 Forty-

NY 

NC 

Second Ave., N" 612-533-2294 
Huntington, C.R. Mayer Co., Inc" 2 Bittersweet 

PI., 516-921-1876 
M.:lnIiLLC;. A.L. Perkins Co .. Kinloch Plaza. 315-682-

5005 • 
Charlotte, B. Henry Assocs., Box 6097, 704-315-

8958 
Ohio Columbus. Mullican & Mathias Co" 20ll Riverside 

Pa 

Tex 

Dr., 614-486-2976 
Ambler I Griffin-Campbell, Inc., 25 Skippack Pike, 

215-646-7535 
Richardson, E. CoaleSls.Co.,324N.Central Expwy., 

214-231-5856 
TRANSLAB, INC.,. 4740 Federal Blvd., San Diego, Calif. 92102, 

Tel: 714-263-2246; Sis. Mgr: E.C. Guerri 
• TRANSMAGNETICS INC., 134-25 Northern Blvd., Flushing, N. Y. 

11354, Tel: 212·539·2750, TWX: 710·582·2472; Sis. Mgr: 
S. D. GoldschmidL ..... FSC No. 17755 .......................... .. ....... .. 

Cal 
....................................... Pgs. 808, 809, 1054, 2674-2677 

Encino. Cardinal Assoc., 16024 Ventura Blvd., (2UJ 
CA 9-1316 

Mich Dearborn. Villani & Pitcher, 20203 Ann Arbor Trail, 
313-581-5600 

Mo St. Louis. G. Fixman, 8160 Stanford Ave., (314) PA 
5-5219 

NY Flushing, Transmagnetics, Inc., 134-25 Northern 
Blvd •• 212-539-2750 

Syracuse, Nycom, Inc., 2002 Teall Ave" 315-437-
8343 

Va Annandale. Nine Assoc., Box 328, 703-256-9105 
EXP: NY, New York, Machine & Prods., 52 Wall St., 212-

944-4370 
FOR: Can, Montreal, Que., Electrodesign, Ltd., 9124 

St. Lawrence Blvd., 514-389-5914 
• TRANSTECTOR SYS., Div. M & T Chemicals, Inc., 3025 W. Mission 

Rd., Alhambra, Calif. 91803, Tel: 213·283·9278; Sis. Mil': 
R. Od.nber& ........ FSC No. 30992 .......... , ........................... Pg. 2786 

Cal Burlingame, Campbell & George Co., 840 Mahler 

Fla 

Ga 

Rd., 415-697-2965 
Glendale, Compar Los Angeles, 434 W. Colorado 

Blvd., 213-245-1172 
Orlando, G.F. Bohman Assoc., Inc., 7040 Lake 

Eleanor Dr., 305-855-3964 
Atlanta, Hooker Reid Co., Inc., Box 11754, 404-237-

9385 
Mass Boston, Electrical Apparatus Co., 1200 Soldiers 

Field Rd., 617-782-7440 
Minn Minneapolis, J. Lee Co., 4241 Toledo Ave., 5.,612-

Mo 

NY 

920-1!i25 
St. LouiS, Ozark Elctrn. Mktg., Inc., 2573 Woodson 

Rd •• 314-423-7200 
Great Neck, F. Tylinski Co., Inc., 338 Northern 

Blvd •• 516-466-9070 
Syracuse, Midstate ReSCh. Sis., Inc., 327 Wellesey 

Rd., 315-476-0541 
Ohio Fairborn/ Technical Assoc., Inc., 16 S. Broad, 513-

Pa 

Tex 

878-2484 . 
Philadelphia. Naudain Assocs., 1032 Suburban Sta. 

Bldg., 215-564-3194 
Dallas, Glidden Engrg. & Equip. Co., 8609 North

west Plaza Dr., 214-363-6539 
TRANSVAC ELCTRNS., 270 Newtown Rd., Plainview, N.Y. 11803, 

Tel: (516) MY 4-8690; Pres: A. Hoffer; FSC 15884 
TRANSYSTEMS ELCTRN. CO •• 2200 Central Rd., Ft. Lee, N.J. 

07024, Tel: 201-947-7648; Sis. Mgr: N. Fine 
*TRANTRACER transistor tester - Desco Mfg., Co. 
* TRAV-ELECTRIC power inverters- Terado Corp. 
*TRAYPAK ic chip carrier - Engineering Consultants, Ltd. 
*TREMEND lug - Buchanan Electrical Products Corp. 
*TRENDOMATIC process chromatograph sys. - Beckman Instrs. 
TRENT, INC., 201 Leverington Ave., Philadelphia, Pa. 19127 
TREPAC CORP. OF P.MERICA, 30 W. Hamilton Ave., Englewood, 

N.J. 07631. Tel: 201-567-3810, TWX: 201-567-4977; 
Sis. Mgr: H. Trenner ..... FSC No. 15414 

- -' - - - - - -Adverti sement- - - - - - - -
'SOLID STATE ELECTRONICS FOR TELE
COMMUNICATIONS" Transistorized and Solid 
State Telegraph Keying Relays Teleprinter 
Magnet Drivers and Automatic MotorControls 
Transistorized Tone Operated and TimeDelay 
Relays Transistorized TELETYPE/Computer 
Interfaces & Repeaters DATATONE - Tone 
Transmitters & Tone Receivers for TELE
TYPE, Selective Calling, S~itching & Control 
(AM & FSK) - Filters - D.C. to A.C. Frequency 
and Voltage Regulated Inverters. 

lRESCO, INC., 3824 Terrace St., Philadeophia, Pa. 19128 
*1 RI-BAND 3-band antenna - I elrex l:ommunication 
*TRI-BEAM u.v. ray generators - Western Coil &. t:..lectricall:o. 
*T RI-CAR6 counter - Packard Instrument Co" Inc. 
*TRI-CARRIER wafer carrier M Tri-Poil1t Illdustries,lnc. 
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*TRI/CLAD converters - General Electric Co. 
*TRI-CLAD laminates - Tri-Point 1.1dustries,lilc. 
TRI-DEX CO., 2146 E. Main St., Visalia,Calif., Tel: 209-732-7415; 

Pres: K.B. Howard 
TRI-EX TOWER CORP •• 7182 Rasmussen Ave;, Visalia, Calil. 

93277, Tel: 209-732-8383; Sis. Mgr: C.C. Blyleven 
....... FSC No. 10258 

* TRI-PAC battery charger- Electronic Camps. Corp. 
*TRI-PAC v-ri.lgS, o-ri.1gS, back-up rll1gS - Tri-Poi,lt 1.1ds. 
*TRI-PHASE welding machines - Taylor-Winfield Corp. 
*TRI-PLATE strip line transmiSSion prods. - Sanders Assoc. 
TRI-POINT INDS., INC., One Teflon Way, Commack, N.Y.ll725, 

Tel: 516-543-1600; Sis. Mgr: P .F. Leaper 
* TRI-POWER diesel brush - Stackoole Carbon Co. 
* TRI SOLVADENE degreaser - Colonial Alloys Co. 
TRI-STATE ELCTRNS. CORP., Broadway & Jetterson Sts., 

Camden, N.J. 08104. Tel: 609-365-6884; Sis. Mgr: 
L.R. Mehr ..... FSC No. 18197 

TRI-TECH OF FLORIDA. INC •• 3190 Tyrone Blvd., Box 12729, 
St. Petersburg, Fla. 33710, Tel: 813-345-0105; Pres: 
R.D. Maller 

TRI-TRONICS CO., 619 Enterprise Dr., Oak Brook, III. 60521, 
Tel: 312-654-3255; Pres: W.J. Ahlswede 

TRI- TRONICS LABORATORY. INC., P.O. Box 338, Euless, Tex. 
76039, Tel: 817-267-1366; Sis. Mgr: J.D. Mattox 
..... FSC No. 07048 

TRIAC ELCTRN. SYS •• INC., 330 Glenwood Ave., Bloomfield, N.J. 
07003, Tel: 201-743-7985; Sis. Mgr: S. Walpow 

TRIAD DISTRIBUTOR DIV., Litton Inds., Inc., 305 N. Brianl St., 
Huntington, Ind. 46750, Tel: 219-356-6500, TWX: 
810-333-1532; Sis. Mgr: P .N.Cook ..... FSC No. 16741 

*TRICLAD soldering tips - Adcola Products 
TRICO FUSE MFG. CO., 2948 North 5th St., Milwaukee, Wisc., 

Tel: 414-264-3410; Sis. Mgr: E.G. Masek; FSC 78801 
TRICON MFG.CO.,2325 Wisconsin Ave.,Downer Grove,lIl. 60515, 

Tel: 312-964-2330; Sis. Mgr: F.L. Schwab 
TRICRAFT PRODS. CORP., ll24 W. Newport, Chicago, III. 60657, 

Tel: 312-935-5383; Sis. Mgr: A. Klancnik 
TRIDAIR INDS •• Fastener Div., 3000 W. Lomita Blvd., Torrance, 

Calif. 90505, Tel: 213-775-7151, TWX: 910-347-6239; 
Sis. Mgr: D.R. Duncan ..... FSC No. 29372 

*TRIFOIL alumiilum foil- Tri-Poi,ll Industries, Inc. 
*TRIG-R-HEAT soldering guns - Wall Mfg. Co. 
*TRIGAC analog converters '- Singer-General Precisioll, Inc. 
*T RIGARO common chamber - Joslyn Electronic Systems 
*TRILON tfe products - Tri-Point Industries/Inc. 
* TRIM TIP porous point pen - Carters Ink Co. 
*TRIMIT potentiometer - !journs, Inc. 
• TRIMM INC., 400 W. Lake 51., Libertyville, III. 60048, Tel: 312· 

362·3700; Sis. Mgr: P. A. BottorfL.FSC No. 81812 .. Pgs. 573, 996 
Cal Los Angeles, Trimm, Inc., 1226 S. Atlantic Blvd., 

213-261-9176 
Palo Alto, J.M. Assocs., 415 Cambridge, Ste. 5, 

415-327-1260 
Colo Westminster, Electro-Tek Sis., Inc., Box 395, 303-

429-5305 
Conn Wallingford, R. McGregor, Inc., 77 Bayberry Dr., 

Fla 

Ga 

III 

Ind 

203-269-5816 
Winter Park, Millar-Hutto Assocs., Inc., Box 1509, 

305-647-7407 
Atlanta, Millar-Hutto Assocs., Inc., Box 12137, 

Northside Sta., 404-261-6160 
Libertyville, Trimm, Inc., 400 W. LakeSt.,312-362-

3700 
Ft. Wayne, Paul Sales Co., 3501 Fairfield Ave., 

219-744-0589 
Mich Ferndale, Shalco, Inc., 23529 Woodward Ave., 313-

547-4771 
Grand Rapids, Shalco, Inc., 5364 Kimball Ave.,S.E., 

616-243-7607 
Minn Minneapolis, Kirkeby & Assocs., Inc., 8212nd Ave., 

Mo 

NY 

NC 

Ore 

Pa 

Tex 

N" 612-377-3239 
Bridgeton, Larrabee-Fontaine Co., 2725 Beloit Dr., 

314-739-6851 
Kansas City, Larrabee-FontaineCo.,3709-ASummit, 

816-931-0657 
New York, H.F. Smith, 259 West 14th St., 212-242-

2398 
Raleigh, Millar-Hutto Assocs., Inc., Box 17173, 919-

787-9564 
Portland, J.W. Eckersley Co., 3150 S.W. Hamilton 

St., 503-246-3183 
Havertown, J. Mustico Co., 206 Bewley Rd., 215-

446-1962 
Dalias, Techno Assocs., Box 20544,214-357-9213 
NY, New York, Rocke Int'l. Corp., 13 East 40th 

St., MU 9-0200 
EXP: III, LibertYVille, Trimm, Inc., 400 W. Lake St. 

*T RIM POT potentiometer - Bourns, Inc. 
TRINDL PRODS., LTD., 1807 S. Clark St., Chicago, III. bUblb, 

Sis. Mgr: RA. Tucker 
*TRINSEEL terminals - Tri:"Point Industries, Inc. 
*TRINWELD welding rods - I rindl Products, Ltd. 
*1 RIO/LAB electronic voltmeters - T rio Laboratories, Inc. 

TRA·TRU 

Ohio Cleveland, Carter, McCormic & Peirce. Inc., 3691 

Pa 

Lee Rd., 216-921-1360 
Dayton, Carter, McCormic & Peirce, Inc., 3406 N. 

Main St., 513-278-5873 
Pittsburgh, Carter, McCormic & Peirce, Inc., 201 

Penn Ctr. Blvd., 412-824-3760 
Roslyn, VPI, 1316 Clarke Rd" 215-659-8483 

Tenn Bristol, Candor Co" Inc., 615-764-6215 
lex Dallas, Norvell Assocs., Inc., 10210 Monroe Dr., 

Va 

(214) FL 7-6451 
Houston, Norvell Assocs.,lnc., 6440 Hillcraft Ave., 

713-774-2568 
Charlotte,svilte, Candor Co., Inc., 413 Burwick Ct., 

703-973-3789 
Wash Bellevue, Cane-T OPP Co., Inc., 13547 Southeast 26th 

St" 206-746-5750 
TRIO MFG. CO •• Griggsville, III. 62340, Tel: 217-833-2395; Sis. 

Mgr: W. Bradshaw 
TRIO-TECH, INC. OF CALIF., 2435 N. Naomi St., Burbank, Calif. 

91504, Tel: 213-846-9200, TWX: 910-498-2709; Sis. 
Mgr: J. GUY 

TRION, INC., 1000 Island Ave., McKees Rocks, Pa.15136, Tel: 
412-331-3300; V.P. SIs: F.H. Ford .... FSC 95802 

* TRIONIC fuse-Chase-Shawmut Co. 
*T RIPAD chip-onMchannel mounting method - Motorola Semi. 
TRIPLE - A SPECIALTY CO., 5750 West 51st St., Chicago, III • 

60638, Tel: 312-458-7200; Pres: G. Raymond 
* TRIPLE C solvents, lubricants - Pro-Chem, Inc. 
* TRIPLE CUTTER masonry, drills- Tilden Tool Mfg. Co., Inc. 
*TRIPLEMATIC mixing, metering, dispenSing mach. - Hardman 
• TRIPLETT ELECTRICAL INSTR. CO., 280 Harmon Rd., Bluffton 

Ohio 45817, Tel: 419·358·5015, TWX: 810-490-2400; Sis. Mgr 
N. A. Triplett ........................................................................ P&. 1516 

Ariz PhoeniX, Shefler-Kahn Co., Box 1587,602-258-7893 
Cal Los Angeles, J. Berman Co., 8295 S. La Cienega 

DC 

Ga 

Haw 
III 

Ind 

Blvd., 213-678-1281 
San FranciSCO, Moulthrop Polack & BenSinger, 165 

Eleventh St., 415-863-1880 
Washington, Massey Assocs., Inc., 1 Thomas Cir., 

202-628-1023 
Atlanta, Millar-Hutto Assocs., Inc., 3110 Maple Dr., 

N.E., 404-261-6161 
Honolulu, B. Kolans & Co., Box 2098, Tel: 8ll-628 
River Forest, G. Petitt Co., Inc., 349 N. Ashland 

Ave., 312-369-8940 
Ft. Wayne, W.W. Bieberich, 801 Leesburg Rd., 219-

742-8468 
Kans Overland Pk., T .L. Dowell Co.,6007West 94th Terr., 

913-649-6069 
Minn Minneapolis, Heimann Co., 5603 Lyndale Ave., S., 

NY 
612-821-5451 

DeWitt, F.W. Taylor Co., Inc., 4455 E. Genesee, 
315-446-0422 

Long Island City, D.F. Tobias Co., 48-15 31st Ave., 
212-726-4551 

Ohio Cleveland, C.H. Dolfuss, Jr. & Co.,21D8 Payne Ave., 

Pa 

RI 

216-771-1270 
Havertown, Massey Assocs., Inc., 1325 W. Chester 

Pike, 215-789-2320 
Pittsburgh, G.S. Root & Co., 809 Wainwright Dr., 

412-561-4125 
Lincoln, Adams-McGregor, Inc., 66 Lakeview Rd., 

401-726-1300 
T ex Dallas, Lund & Co., 2616 Manor Way, 214-358-4335 
Wash Seattle, J.J. Backer Co., 221 W. Galer St., 206-283-

6470 
FOR: Can, Toronto, Onl., L. Finkler, Ltd., 2 Tycos Dr., 

416-781-5231 
Can, Winnipeg, Man., C.M. Robinson AgenCies, Ltd., 

1550 Erin St., 204-714-1855 
* TRIPOWER selenium rectifiers - Electro Standards Labs., Inc. 
TRISH ENERGETICS, W. Bare Hill Rd., Harvard, Mass. 01451, 

Tel: 617-456-3909; Sis. Mgr: J. Yarlott 
*TRIXIE nixie tube transistor driver - Burroughs Corporation 
* TROL AID control cleaner - Chemtronics, Inc. 
* TROL-KING ac-dc motor speed control- Seco Elctrns. Corp. 
*TROLEX rotary selector switches - CTS Electronics, Inc. 
*T ROLLEY PHONE industrial carrier telephone - Femco, Inc. 
TROMPETER ELCTRNS •• 8936 Comanche Ave.,Chatsworth,Calif. 

91311, Tel: 213-882-1020, TWX: 910-494-1210 ..... 
FSC No. 14949 

- - - - - - - -Advertisement- - - - - - -
1. Quality coax{ triax and patching, com
plete with associated mating connectors. 2. 
Coaxial matrices and multi-pole, multi-throw 
switches used for interface and programming 
of data systems: Trompeter Electronics spe
cializes in low noise coax, triax and twinax 
cable patching and switching, complete with 
associated connectors. A large variety of 
metal-.insulated and all metalpanelsareavail
able for immediate delivery. Special con
nectors and adapters can b~ madeto your needs. 
Complete turnkey switching systems also a
vailable to handle all types of low and high fre-

• TRIO LABS., INC., 80 DuPont 51., Plainview, N. Y. 11803, Tel: quency signals. 
516·681·0400, TWX: 510·221·1861; S:s. Mgr: J. R. Crawford - - - - - - - - - - - - - - - - - - - - --
........ FSC No. 00638 ............................................................ Pg. 2109 *TRON fuses & fuseholders - McGraw-Edison Co. 

Cal N. Hollywood, 3dbm, Inc., 7424 Greenbush Ave., *TRONA chemicals - American Potash & Chemical Corp. 
213-875-0876 TRONIC CORP., Box 247-~, Belmont, Calif. 94002, Tel: 415-593-

Fla Casselberry, Fact-tronics, Inc., Box 745, 305-838- 1487; Sis. Mgr: M. Mead 
5607 *TRONIC-HOLD chaSSiS, harness board holder - Flotron Inds. 

Md Laurel, VPI, 1300 Mistletoe Rd., 301-776-3030 *TROUBAOOR turntable sYstem - Empire Scientific Corp. 
Mass Burlington, Research Instrs., Inc., 87 Terrace Hall TRU-CONNECTOR CORP., 245 Lynnfield St., Peabody, Mass., Tel: 

Ave., 617-272-1800 617-532-0775, TWX: 710-347-6683; Sis. Mgr: R.F. 
Mich Farmington, Carter, McCormic & Peirce, Inc., Hoff ..... FSC No. 92180 

23995 Freeway Pk. Dr., 313-477-7700 *T RU-DIAMOND metal lath - Republic Steel Corporation 
NY Baldwin, B.B. Taylor Corp., 2270 Grand Ave., (516) *TRU-GLIDE chassis slide - Jonathan Mfg., Co. 

BA 3-8000 *TRU-ROTA pulse generators & transducers - Trump-Ross Ind. 
NC Bethania, Candor Co., Inc., 919-924-1480 * TRUARC rings, tools & gages - Waldes Kohinoor, Inc. 

3111 



TRU- U.S.c. 

TRUCO, INC., Truco Engrg. Co. Div., P.O. Box 95, Simsbury, 
Conn. 06070 

*TRUCOTE flux coated silver rod _ All-State Weldin, Alloys Co. 
*TRUE-COLOR ANTENNAS tv antennas - Color/Craft Antenna 
* TRUKROL dynamometer-Bear Mf,. Co. 

TRUMP-ROSS INDUSTRIAL CONTROLS, INC., 265 Boston Rd.; 
Billerica, Mass; 01862, Tel: 617-667-9679 

* TRUSONIC wireless microphone-Automatic Clerical Sys. 
TRUTONE ELCTRNS., INC., 14660 Raymer St., Van Nuys, Calif., 

Tel: 213-873-5751; Sis. Mgr: M.N. Leventhal 
• TRYGON ELCTRNS., INC., 111· Pleasant Ave., Roose.velt, N. Y. 

11575, Tel: 516 - 378-2800, TWX: 510-225-3664; Sis. Mgr: 
L. J. Torn ........ FSC No. 09206 .................... Pgs. 1517,2127-2131 

Ala Huntsville, WA. Brown & Assocs., 1314 Buford 
St., N.W., 205-539-6884 

Ariz Phoenix, Moxon Elctrns., 15 North 40th Pl., 602-

Cal 
273-7363 

Los Angeles, Moxon Elctrns. Corp., 2311 Pontius 
Ave., (213) BR 2-9311 

San Diego, Moxon Elctrns. Corp" 2054 Garnet, 
714-274-6525 

San· Mateo, Moxon Elctrns. Corp., 15 41st Ave., 
415-345-7961 

Colo Denver, Bond Assocs;, 2149 S. Clermont, 303-756-
1234 

Conn W. Hartford, Instrument DynamiCS, Inc., 345 N. 

Fla 

Ga 

III 

Ind 

Md 

Main St., 203-233-5503 
Ft. Lauderdale, WA. Brown & Assocs., 3039 North 

east 32ndAve., 305-565-3885 
Ft. Walton Beach/ W.A. Brown & Assocs., 18 

Chelsea Dr., 904-243-6424 
Orlando, WA. Brown & Assocs., 222 Weber Ave., 

305-425-5505 
Tucker, W A. Brown & Assocs., 1590 Cooledge Rd., 

N.W., 404-939-1674 
Chicago, Marsland AssocS., 6699 Lincoln Ave.,312-

676-1100 
Indianapolis, -Marsland Assocs., 3734 Carrollton, 

317-924-3568 
Silver Spring, Brimberg Assots., 814 Thayer Ave" 

30l-588-ltw 
Mass Wakefield, Instrument DYnamics, Inc" Wakefield 

Industrial Pk., 617-245-5100 
Mich DetrOit, Anderson Elctrns" 19471 James Couzens 

Hwy., (313) 01 2-7133 
Minn Minneapolis, Marsland Assocs., 231 N. Edgewood 

Mo 

NJ 

NM 
NY 

NC 

Ave., 612-545-4481 
Florissant, Marsland Assocs., 100 St. Francis St., 

314-831-0015 
Cherry Hill, Moxon Eletrns., 40 Coles Ave., 609-

667-5005 
Albuquerque, BondAssoc., Box 11311,505-247-3442 
Albany, JA. Reagan, 6 Highland Ave., (518) HE 6-

9649 
Binghamton, JA. Reagan, 52B Crestmont Rd., (607) 

RA 3-9661 
Greenvale, B.D. Aaron Co., 55 Northern Blvd.,(516) 

MA 1-0630 
New Hartford, JA. Reagan, 41 Woodberry Rd.,(315) 

RE 2-3775 
Rochester, J.A. Reagan Co., 891 Monroe Ave., 

716-473-2115 
Winston-Salem, W.A. Brown & Assocs., 1108 Burke 

St., 919-725-5384 
Ohio Cleveland, Micro Sales Corp., 2000 Lee Rd" 216-

Tex 

371-0522 
Dayton, Micro Sales CorP., 1250 W. Dorothy La., 

513-298-3033 
Dallas, Dannemiller·Smith, Inc.( 10050 Monroe La., 

214-357-8249 
Houston, Dannemiller-Smith, Inc., 5760 Rice Ave., 

713-668-4461 
San AntoniO, Danemiller-Smith,lnc.,7071San Pedro, 

512-341-1356 
Wash Seattle, J.K. Dooley Co., 4110 Stone Way, N., (206) 

ME 2-1618 
FOR, Can, Ottawa, Ont., Whittaker Eletrns., Ltd., 42 

Howden Ave., 613-224-1221 
Can, Roxboro, Que., Whittaker Elctrns., Ltd.( 

Box 216, 514-683-3621 
Can, Weston, Ont., Whittaker Eletrns., Ltd., 1885 

Wilson Ave., 416-247-7454 
Can, Vancouver, B.C" Whittaker Elctrns., Ltd., 1144 

Millstream Rd., 604-926-3411 
TRYLON, INC., Elverson, Pa. 19520, Tel: 215-942-2981; Sis. Mgr: 

G. Yoder ..... FSC No. 79614 

------------------------1 
Minn 

Mo 

NJ 

NM 

NY 

Ohio 

Tex 

Wash 

FOR, 

TUCKER 

Minneapolis, Marsland Assocs" 231 N. Edgewood 
Ave" 612-545-4481 

Florissant, Marsland Assocs., 100 St. Francis St., 
314-831-0015 

Cherry Hill, Moxon Elec" 40 Coles Ave., 609-667-
5005 

Albuquerque, D.E. Bond Assocs., Box 11331. 505-
247-3442 

Albany, J.A. Reagan Co., 6 Highland Ave., (518) 
HE 6-9649 

Binghamton, J.A. Reagan Co., Inc., 52B Crestmont 
Rd" (607) RA 3-9661 

Greenvale, B.D. Aaron & Co .• 55 Northern Blvd" 
(516) MA 1-0630 

New Hartford, J.A. Reagan Co" Inc., 41 Woodberry 
Rd" (315) RE 2-3775 

Rochester, JA_ Reagan Co" 891 Monroe Ave" 716-
473-2115 

Cleveland, Micro Sis., 2000 Lee Rd., 216-371-0522 
Dayton, Micro SalesCorp.,1250W. Dorothy La., 513-

298-3033 
Dallas, Dannenmiller-Smith, Inc" 10050 Monroe, 

214-357-8249 
Houston. Dannemiller-Smith. 5760 Rice Ave., 713-

668-4461 
Seattle, J.K. Dooley Co., 4110 Stoneway, N" (206) 

ME 2-1618 
Can, Ottawa, OnL Whittaker Elctrns .• 42 Howden 

Ave .. 613-224-1221 
Can, Roxboro, Pierrefonds, Whittaker Elctrns .. Box 

216, 514-683-3621 
Can, Weston, Ont., Whittaker Elctrns., 1885 Wilson 

Ave., 416-247-7454 
Can, W. Vancouver, B.C" Whittaker Elctrns" 1144 

Millstream Rd., 604-926-3411 
ELCTRNS. CO., 326 Kirby St., Garland, Tex. 75040, 

Tel: (214) BR 2-3404; V.P. Sis: G.J. Freund 
- - - - - - - -Advertisement- - - - - - - -
Tucker Electronics sells and services all 
typf'~ of r:nmmt:>t't.:!;J.! ~.!"!d ~!!1t~ry test e~:..::p
ment. Complete calibration laboratory with 
NBS traceability. Stock includes wide variety 
of overhauled and calibrated equipment such 
as TektroniX 530/540 series OSCilloscopes. 
Hewlett Packard 6OM, 608A/B/C/D, 612A, 
620A, 623B generators. Hewlett Packard 524B/ 
C/D counters and plug-ins. Hewlett Packard 
400D/H and 410B voltmeters. General radio 
874 series coaxial items, unit oscillators and 
bridges. Stoddart, measurements, weston and 
many other types stocked. We also stock 
military test equipment such as TS-510A/U, 
TS-497B/U, SG-13, SG-l, MD-83. 
Write· or call for. test equipment catalog or 
calibration Quotation, We also buy and trade 
quality used equipment. 

*TU-WIRE fluorescent dimmer - Lutron Electronics Co. * TUBE-O-MAliC valve-Airmatic Valve, Inc. 
TUR-BO JET PRODS. CO., INC., 5025 N. Earle St., Rosemead, 

Calif. 91770, Tel: 213-283-5191; Gen'l. Mgr: CA. 
$prowl 

*TUCHSWITCH solid state limit switch - R. B. Denison, Inc. 
*-1 Ut.:K pressure sensitive tapes - I echmcal I ape I.;orp. 
* TUF .. TIES wire & cable ties- Transcon Mfg. Co. 
*TUF-E-COATspray-on teflon - Sham ban W. S. & Co. 
*TUF-E-NUZ teflon wool and string - Shamban W. 5. & Co. 
*TUF-STUF special copper base alloys - Mueller Brass Co. 
*TUFF TITE screw,bolt nail undercut washer head - Townsend Co. 
*TUFFLITE wire insulated - Tensolite Insulated Wire Co.,lnc . 
• TUNG-SOL INC. - See Wagner Electric 
*TUNGAR rectifying apparatus - General Electric Co. 
* TUN-O-LUBE tuner cleaner - Chemtronics, Inc. * TUNER-TONIC tuner cleaner & lubricant- Electronic Chemical 
*TUNNEL -5 mining power supplies - American Rectifier Corp. 
*TURBO electrical sleeving - Port Plastics, Inc. 
*TURCITE plastic bearing material - Sham ban W. S. & Co. 
*TURCON tfe material - Shamban W. S. & Co. 
*TURNGUATE rotary switches - Subminiature Jnstruments,Corp. 
TURNER MICROPHONE CO., 909 17th St., N.E., Cedar Rapids, 

Iowa 52402, Tel: 319-365-0421; Sis. Mgr: T .H. Moss 
* TURNLIGHT flashlight dry batteries- Leclanche SA. 
*TURNlOK lighting connectors - Pass & Seymour, Inc. 
*TUSEAL solvent pump -Baron-Blakeslee, Inc. 
*TUTORETTE record players - Audiotronics Corp. 
* TV LIFE-SAVER surge protector-Wuerth Prods. Corp. 
* TVEHICLE tv stands-Sylvania Elec. Prods., Inc. 

• TRYMETRICS CORP., SUb. Trygon Elctrns., Inc., 204 Babylon *TWEEZER - WELD welding .equipment - Federal Tool 
Tpke., Roosevelt, N. Y. 11575, Tel: 516 - 37B-2800, TWX: 510- *TWENTY ITWENTY epoxy adheSive - Allaco Products, Inc. 
225-3664; Sis. Mgl: L. J. Torn ............................................ Pg. 1517 TWIN CITY METALSEAL, INC., 825 llth Ave., S.E., Minn-

Cal 

Ariz Phoenix, Moxon Elctrns.;)5 North 40th PI., 602- eapolis, Minn. 55414, Tel: 612-331-1700; Sis. Mgr: 
273-7363 H.G. Knight 

Los Angeles, Moxon Elctrns., 2311 Pontius Ave., TYCO INSTRUMENT DIV., 16 Hickory Dr., Waltham, Mass.02154, 
213-272-9311 Tel: 617-891-4700; Sis. Mgr: R.B. Turner 

San AntoniO, Dannemiller-Smith, 7077 :San Pedro, *TWIN-COM intercom - Bogen Communicatiofls Div. 
512-341-1356 *TWIN-JAX phone jacks - Switchcraft Inc. 

San Diego, Moxon Elctrns., 2054 Garnet, 714-274- *TWIN LIGHT circuit indicator light - Sylvania Electric Prods. 
6525 *TWIN-PHONE pho,1e system - Bogen Communications Div. 

San Mateo, Moxon Elctrns., 15 41st Ave., 415-345- *TWIN-PLUG phone plugs - Switchcraft Inc. 
7961 * TWINCONE conical fiberglass stripping wheels - Carpenter 

III 

Colo Denver. D.E. Bond Assocs .• 2149 S. Clermont. 303- *TWIN POT potentiometer - Bourns, lnc. 
756c1234 . * TWINTRON af resonator - H.B. Engrg. Corp. 

Chicago, Marsland Assocs., 6699 Lincoln Ave.,312- *TWINS multiple device transistors - Motorola Semiconductor 
676-1100' *TWINSLEEVE TUNER matching network - Alford Mfg. Co. 

Ind Indianapolis, Marsland Assocs .. 3734 Carrollton 241-0 potting and encapsulating - Allaco Products, Inc. 
Ave.,317-924-3568 *260 multi-testers - Simpson Electric Co. 

Md Silver Spring, Brimberg Assocs" Inc., 814 Thayer 263-3F imcreQnated paner - Cottrell Paper Co. 
Ave .. 301-588-7790 *TWO-WAY locknut - MacLean Fogg Lock Nut Co. 

Mich Detroit, Anderson Elctrns., 19471 James Couzens * TWISTON hole saws-Black & Decker Mfg. Co. 
Hwy., (313) 01 2-7133 *TWYSTRON microwave amplifier - Varian Associates 

------~~--~----------I 3112 * Trade Name See Mfr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

*TY-HUKKI classifier - W.S. Tyler Co. 
*TV-LEVEL screening machine:" W. Sc TYler CO. 
*TY -RAP cable ties and clamps - Thomas & Betts Co. 
*TY-ROCK screening machine - W. S. Tyler Co. 
*TY-ROCKET screening machine - W. S. Tyler Co. 
*TY-SIFTER sifting machine - W.S. Tyler Co. 
*TY-SPEED screening machine - VI.S. Tyler Co. * TYCLIP wire markers - Tyton Corp. of America 
* TYGRIP wire markers- Tyton Corp. of America 
TYLAN CORP., 4203 $pencer St., Torrance, Calif. 90503, Tel: 

213-370-352,1, TWX: 910-344-6420; Sis. Mgr: W.R. 
Cummings ..... FSC No. 14260 

TYLER, W.s. CO. THE, 8200 Tyler Blvd., Mentor, Ohio 44060 
* TYMETER clocks, computers- Pennwood Numechron Co. 
*TYPE C solvent applied decal - Meyercord Co. 
*TYPE G cement applied decal - Meyercord Co. 
* TYPER line printers - Shepard Div. 
TYPHOON AIR CONDITIONING CO., 505 Carroll St., Brooklyn, 

N.Y. 11215, Tel: (212) UL 8-0800; V.P. Sis: E.G. 
50ergy 

*TYPOTRON direct view storage tube - HugheS Aircraft Co. 
*TYPROJECTOR teletype projector - Bolt Beraoek & Newman 
*TYTEX batteries - ESB Inc. 
* TYTON cable binding sys.-Ideal-Hellermann Can., Ltd. 
TYTON CORP. OF AMERICA, 46 Liberty St., Brainy Bora Sta., 

Metuchen, N.J.08841, Tel: 201~549-5030; Prod. Mgr: 
H.Il. Braden 

* UCAR metal & ceramic coatings- Union Carbide Corp. 
*UHP ultra high purity metals - Alpha Metals, Inc. 
UID ELCTRNS. CORP., 4105· Pembroke Rd., Hollywood, Fla. 

. 33021, Tel: 305-981-1211; Mgr: M. Cohen 

- - - - - - - -Adverti sement- - - - - - - -
UIO offers industry's most complete line of 
slide, rocker I and ilium i nated switches - over 
60 basic types. UID's switches are manu
factured under U.S. patent numbers 3,072, 
757 and 3,309,485. All switches are U.L. 
listed ranging from 1 amp AC, to 6 amp AC. 
S"ldci lug, ·w"Yii"i; wraii ai·,J l.niIlLt:u lOin;uii 
available on every switch. Molded triggers 
and rocker knobs are available. in various 
sizes and decorator colors. UlD also manu
factures printed ci rcuit tube sockets, power 
transistor sockets, and automobile antenna 
connectors. 

UMC ELCTRNS. CO., Beau Motor Div., 462 Sackett Point Rd., 
North Haven, Conn. 06473, Tel: 203-288-1731; Sis. 
Mgr: J.W. Raines ..... FSCNo. 12089 

U.O.P .INSTRS. DIV., GreenWich, C9nn.06830~ Tel: 203-531-8400, 
TWX: 710-579-2924 ..... FSC No. 70152 

UPPCO, INC., 900 S. Des Plaines, Chicago, III. 60607, Tel: (312) 
HA 7-4805; Sis. Mgr: D. Swin 

• U.S. CAPACITOR CORP., 2151 N. Lincoln St., Burbank, Calif. 
. 91504, Tel: 213 - 843-4222, TWX: 910-498-2222; Sis. Mgl: 

D. G. Wolford ........ FSC No. 16546 ........ Pgs. 696-699, 1316, 1317 
Ala Huntsville, Rep, Inc., 3322 S. Memorial Pkwy., 

20~-881-9270 
Ariz Phoenix, Jarko Assocs., 2032 North 27th Ave., 602-

Cal 
" 
Colo 

Fla 

Ga 

III 

Md 

272-2684 
Inyokern, D. Stanton Elctrns., Box 48, 714-317-6701 
Santa Clara, Cal-Tronix, Inc., 916 DiGiulio Ave.,408-

296-1366 
Denver, Brown Tech., 130 S. Yarrow St., 303-233-

0863 
Orlando, Orbe, Inc., Box 7117, 305-424-0978 
St. Petersburg, Orbe, Inc., 4110 Central Ave., 813-

894-0687 
Atlanta, Rep, Inc., 1483 Monroe Dr., N.E., 404-876-

1591 
Rosemont, L. Bacher & Assoc., 9690 W. Allen Ave., 

312-678-1820 
Glen Burnie, F. Lott & Co., Box 534, 301-744-4611 

Mass Needham Hgts., Hatch Assocs., 32 Kearney Rd., 617-
444-3310 

Minn Minneapolis, Technical Assocs., 6121 Excelsior 

Mo 

NJ 
NY 

Blvd., 612-929-6721 
St. Charles, Kuhlman Assocs., 306 McDonough St., 

314-291-1150 
IrVington, E,F. Alber,64 Unron Ave., 201-375-7458 
Liverpool, Advanced Components, 119 Luther Ave., 

315-472,7886 
Pt. Washington, P.O. Aaron Assoc., Box 511, 516-

767-8480 
Ohio Columbus, McFadden Sis., 150 E. Broad St., 614-

Tex 
221-3363 

Richardson, Branum Sis., Incol 747 Sherman St., 
214-231-6148 

Wash Bellevue, H.s, Thorpe Co.,Box 1117,206-454-0667 
• U.S. COMPONENTS INC., 1320 Zerega Ave., Bronx, N. Y. 10462, 

Tel: 212 - 824-1600, TWX: 710-593-2141; Sis, Mgr: L. E. Harrod 
........ FSC No. 97954 .................................................... Pgs. 997-1001 

Ala Huntville, Young & Lawrence Assocs., 2907 Gover-
nors Dr., S.W. 

Ari7 Phoenix. Gramer & Co .. 110 W.Camelback Rd. 
Cal Mt. View, Winco, Box 881 

Colo 
Fla 

Haw 
III 

Pica Rivera, Westrep, 9519 Telegraph Rd. 
Littletown, Regan & Assocs., 1449 W. Littleton Blvd. 
St. Petersburg, Young& LawrenceAssocs.,30031 St. 

N. 
Winter Pk., Young & Lawrence Assocs., 601 N. New 

York Ave. 
Honolulu. B. Kolans & Co .. Box. 2098 
Chica"o. PGM Camp. Sis., Inc_, 5642 W.Diversey 

Kans Shawnee Mission, Thomas & Modrcin ·Assocs .. 5450 

Md 
Buena Vista Dr. 

Baltimore, Hamilton EI.ectro Sis., 8809 Satyr Hill 
Rd. . ... 

College Pk., Hamilton Electro Sls.,4915NiagaraRd. 

eem/1969 



••• including Federal Supply Codes (FSC) where available 

Mass 

Mich 

Minn 
Mo 

NJ 
NY 

Ohio 

Ore 
Pa 

Tex 
Va 
Wash 
FOR: 

E. Longmeadow. Cirellia Leblanc Sis. Co., 459 
Parker St. 

Waltham, Cirolia Leblanc Sis. Co., 976 Main St. 
Birmingham. Component/Insulation Corp., 610 N. 

Woodward Ave. 
Minneapolis, Hasse & Assocs., Box 7707 
Hazelwood, Thomas & Modrcin Assocs., 47 Village 

Sq. 
Madison. A.L. Livera Assocs., 4 Green Village 
Buffalo, R.W. Jackson Co., Inc., 4446 Main St. 
Favetteville. R.W. Jackson Co •• Inc .. Box 295 
Roslyn Hgts., L. Livera Assocs., 275 Warner Ave. 
Cleveland, Component/Insulation Corp., 14235 De-

troit Ave. 
Dayton, W.J. Brauer Assocs., Box3085,Overlook Br. 
Wickliffe, W.J. Brauer Assocs., Box 305 
Portland. Earl &'Brown CD" 2041 Southwest 58th 
Philadelphia, C.H. Newson & Assocs" 711 Bethlebem 

Pike 
Pittsburgh, W.J. Brauer Assocs., Box 8466 
Dallas. Elcom, Box 20313 
Charlottesville, Candor CD., 413 Berwick Ct. 
Seattle, Earl & Brown CD., Inc., Box 9285 
Can. Montreal, Que" A. Deskin Sis. CD., 1565 

Louvain St. W. 
Can. Rexdale. Ont .. A. Deskin Sls .• 1I0 W. Humber 

Blvd. 
Can, Toronto, Ont., B. Gidden, 78 Six Point Rd., 

416-239-4329 
Can. Vancouver. B.C .. A. Deskin Sis., 1641 Venables 

St. 
U.s. DIELECTRIC, INC.,16 Fantasia Dr., Worcester, Mass. 01604, 

Tel: 617-754-5316; 5Is.Mor: R.J. Romeo 
U.S. ELCTRNS. CORP., 321 Orient Way, Lyndhurst, N.J. 07071, 

Tel: 201-438-2400; Sis. Mgr: S. Horbach 
U.s. MAGNETIC TAPE CO., Sub. Wabash Magnetics, Inc., P.O. 

Box 128, Huntley, III. 60142, Tel: 3~2-669-5181, 
TWX: 910-651-1800; V.P. Mktg: R.W. Keipper 

U.S. POLYMERIC, INC., 700 E. Dyer Rd.,SantaAna, Calif. 92707, 
Tel: 714-549-1I01, TWX: 910-595-1I30; Sis. Mgr: 
J.J. Sewell 

U.s. RADIUM CORP., 170 E. Hanover Ave., Morristown, N.J. 
07960, Tel: (20ll JE 9-4000, TWX: 710-986-7433; 
Sis. Mor: R.C. Woodward 

U.s. SWITCH CORP., Sub. Westport Dev. & Mfg. Co., Inc., 351 
Boston Post Rd., Milford, Conn. 0b460, Tel: 203-
878-6871, TWX: 710-462-0448; Sis. Mor: J. Arnold 
..... FSC No. 96429 

• U.S. TERMINALS fNC., 7502 Camargo Rd., Cincinnati, Ohio 
45243, Tel: 513·561-8145, 1WX: 810-461·2290; Sis. Mil': 
G. Stepp ........ FSC No. 12615 .............................. pp. 1002, 1003 

Ala Hazel Green, Grady Duckett Sales Co., Box 537,205-
828-3475 

Ariz Phoenix, Gramer & CD., 1I0 W.Camelback Rd,,602-

Cal 
279-1231 

Palo Alto, Airsupply Co., Office 207 ,Towns&Country 
Village, 415-326-4186 

San Diego, Airsupply .Co., 5555 Mildred St., 714-
298-1I21 

Santa Monica, Airsupply Co., 2230 Michigan Ave., 
213-451-5711 

Conn Madison, A & M Elctrn .. Reps., Inc.,Ailene Dr., 203-
245-1031 

Fla Miami, Grady Duckett Sales Co •• Box 310, Uleta 
Brch.,305-947-3974 

Ta'%_~29~y Duckett Sales Co" Box 15215, 813-

Ga Adanta, Grady Duckett Sales Co., Box 29067,404-
451-3529 

III Chicago, J R Sis. Engrg., Inc., 7132 N.Harlem Ave., 
312-774-8550 

Ind Marion, O.H. Bromberg & Assocs., Inc., 1723 Over-
look Dr., 317-664-5384 

Iowa Cedar Rapids, J.R. Sales Engrg., Inc., 3550 Cottage 
Grove, S.E., 319-365-5259 

Kans Mission, Halgin Sales, 5460 Buena Vista, 913-722-

Md 
2441 

Hyattsville, L.D. Lowery, Inc., 6200 Annapolis Rd., 
301-773-4977 

Mass Needham, A & M Elctrn. Rep., 1492 Highland Ave., 

Mo 
NJ 

NY 

NC 

617-444-8170 
. Clayton, Halgin Sales, 201 S. Central, 314-721-4415 

Nutley, E. Nachman Assocs., 326 HilisideAve.,201-
667-0653 

Syracuse, Airsupply Co., 6443 Ridings Rd., 315-
463-8531 

White Plains, E. Nachman Assocs.,37 Park Cir., 914-
946-2477 

Greensboro, Grady Duckett Sales Co., Box 22002, 
919-273-4617 

Ohio Cincinnat, O.H. Bromberg & Assocs" 561 Reading 

Pa 

Tex 

Rd., 561-381-5728 
Broomall, L.D. Lowery, Inc., 2801 W. Chester Pike, 

215-356-5300 
Harrisburg, L.D. Lowery, Inc.,1501Allison St., 717-

233-0917 
Dallas, J. Morgan Co., Inc., Box 35887, (212) FL 8-

2431 
Houston, J. Morgan Co., Inc., 614 Killing, 713-522-

4361 
Lubbock, J. Morgan Co., Inc., Box 1678,806-795-4133 
San Antonio, J. Morgan Co., Inc., Box 6481, 512-

222-2535 

USM FASTENER CO., Div. USM Corp., 510 River Rd., Shelton, 
Conn. 06484, Tel: 203-735-3391, TWX: 710-451-3734; 
Pres: R.C. Rives 

UBER GRAFIC INSTRS., Box 4, Palo Alto, Calif. 94302, Tel: 
415-327-4732; 515. Mgr: D. Kroener 

"UINIPULSER single decade counter - Durant Digitallnstruments 
ULANO PRODUCTS CO., INC., 210 East 86 St., New York, N.Y. 

10028, Tel: 212-628-7960; 515. Mgr: M.U. Prince 
"ULANO, RUBYLITH & AMBERLITY masking film -U lana Prods. 
ULTEK DIV., Perkin-Elmer Carpi .. Box 10920, Palo Alto, Calif. 

94303, Tel: 415-321-4117, TWX: 910-379-6442; Sis. 
Mgr: R.H. Yarbrough ..... FSC No. 14937 * ULTIMETER meter-relay-APllnstrs. Co. 

"ULTIPOR filter medium - Pall Corporation 
ULTRA AUDIO PRODS., Box 921, Beverly Hills, Calil. 90213, 

Tel: (213l CR 6-2726; Pres: O. Berliner 
UL TRA CARBON CORP., P.O. Box 747, Bay City, Mich. 48706 
* ULTRA/CLEAN flow clean room equip.- Edcraft Inds., Inc. 
ULTRA-COURTlAND MFG. CORP., 153 Pearl St., Paterson, N.J. 

07501, Tel: 201-274-1115; Sis. Mgr: N. Gunter 

.... - - - .... -Advertisement- - - - - - .... 
Our engineering dept. is at your disposal 

for any type o( CRT display in any type of 

~r;:ero ~~?ISPS~~~: ~~:~ P'~~~i~~lea f~~: d;: 
vice utilizing ACRT; contact: Mr, Norman 
Gunter V. Pres. 

"ULTRA-FLEX flat flexable cable - Lane Industries 
"ULTRA-MITE connectors - Bunker-Ramo Corp. 
"U L T RA-TAC contacts - Bunker-Ramo Corp. 
* ULTRAFLEX adjustable speed drives-Cutler-Hammer, Inc. 
"ULTRAMAT for tubing & pipe testers - Republic Steel Corp. 
"ULTRASIL fused quartz - Amersil, Inc. 
ULTRASONIC APPLIANCES OF AMERICA, INC., 121 W. Sunrise 

Hwy., Lindenhurst, N.Y. 1I757, Tel: 516-884-7099; 
Sis. Mgr: J. Clime . 

"ULTRASONIC DISTANCE METER water depth gage-Automation 
Industries Inc. 
ULTRASONIC MACHINING CO., 266 West Ave., Long Branch, 

N.J. 07740, Pres: E. Kuboosh 
* ULTRAVERTER uhf to vhf converter -Blonder-Tongue Labs. 
• ULTRONIX, INC., 461 North 22nd 51., Grand Junction, Colo. 

81501, Tel: 303·242·0810, TWX: 911).928-6965; Sis. Mil" 
J. Brandfas ........ FSC No. 05347 .................. pp. 701, 2434-2440 

Ala Huntsville, NBS, Inc., Box 1343,205-881-3175 
Ariz Scottsdale. Mercurv Enara. Sales. 6843 E. Latham • 

Cal 
602-945-1927 

Los Altos, E. Landa Co., Box 639, 415-948-0788 
Los Angeles, E. Landa Co., 2288 Westwood Blvd., 

213-272-9525 
Colo Arvada, Arrowhead Sis., 6460 Brentwood, 303-798-

0319 
Conn W _ Hartford. Imoact Sales Co., Inc., Box 448, 203-

Fla 

Ga 

III 

Ind 

Kv 

Md 

Mass 

Mich 

Minn 

Mo 

NJ 

NY 

Ohio 

Pa . 
Tex 

Utah 

521-1221 
Ft. Lauderdale, NBS, Inc., 4150 Southwest 23rd 

St., 305-584-0650 
Orlando, NBS, Inc.,2813PrimroseCt.,305-423-4856 
Marietta, NBS, Inc., 893 Church St., N.W., 404"422-

6067 
Chicaao. J.C. Anael & Co .. 2743 W. Peterson Ave" 

312-878-0653 
Ft. Wayne, R.O. Whitesell & Assoc .• Central Bldg .. 

Rm. 272, 219-743-4411 
Indianapolis. R.O. Whitesell &Assoc.,6620E.Wash

inaton St .. 317-359-5374 
Louisville. R.O. Whitesell & Assoc., 3620 Lexington 

Rd" 502-893-7303 
Baltimore, Compar Chesapeake, 7 Church La .. 301-

484-5400 
Waltham, Impact Sales Co .• Inc .. 223 Crescent 

St .. 617-893-2950 
Benton Harbor, R.O. Whitesell& Assoc.,303 Fidelity 

Bldg., 616-927-2041 
Southfield. R.O. Whitesell & Assoc., 25100 Ever

. areen Rd .. 313-358-2020 
Minneapolis;5. ClothierCo .. lnc., 7400 LyndaleAve .. 

5.,612-869-3231 
St. Louis, Ozark Elctrn. Mktg., Inc., 2573 Woodson 

Rd .. 314-423-7200 
Springfield, F.F .Sylvester Assocs .. 649Morris Ave .. 

201-376-3324 
Fayettville, R.P. Kennedy Co., Box54,315-637-9531 
Great Neck. F.F. Svlvester Assocs .. 260 Northern 

Blvd., 516-487-6447 
Hvde Park. R.P. Kennedv Co .• Green Tree Dr .• N .. 

914-229-2269 
Rochester, R.P. Kennedy Co., 39 Saginaw Or., 716-

271-6322 
Cincinatti. R.O. Whitesell & Assoc .. 1I72 Galbraith, 

513-521-2290 
Cleveland. R.O. Whitesell & Assoc .. 21139 Lorain 

Ave .. 216-333-2585 
Dayton, R.O. Whitesell & Assoc., 4133 5.DixieAve., 

513-298-9546 
Hilltown, F. Hause Assocs., Box 144, 215-343-2125 
Pittsburgh, R.O. Whitesell & Assoc., 201 Penn Ctr. 

Blvd .. 412-242-0100 
Dallas, Blackburn Assoc., Inc., Box 20073,214-351-

9991 
Salt Lake City, Arrowhead Sis., 1966 West 6255, 5., 

801-298-2751 
Wash Bellevue, Airsupply Co., 10806 N.E. Eighth St.,206- W h B II A 5 ·th C 4051665 E 206 746 6770 

454-7922 E~P: C~n~:~mford~bage °Corp., 757 Main St.,-203:324-
u.s TESTING CO., INC., 1415 Park Ave., Hoboken, N.J. 07030, 3123 

Tei: 201-792-2400; Sis. Mor: A.F. Maxfield FOR: Can, Markham, Ont., Wilson Enterprises, 96 Aber-
USM CORP .. Gear Sys. Div .. 81 Bay State Rd., Wakefield, Mass. corn Rd., 416-297-1289 

01880, Tel: 617-245-4900, TWX: 710-347-1393; Sis. "ULVAtiTO - 6 fully automated h.v. coater - Japan Vacuum Elec • 
... ___ .Mo_r:.A ••• V ••• F.itz.w.a.te.r •. '.'h.'.' F.SC_.NO ••• 0.ll.5.7 ____ 1 "ULVION PUMP sputter ion pump - Japan Vacuum Engineering 

SEE PAGE 352 TO GET YOUR COPY Of THE RADIIJ.ELECTRONIC MASTER 

U.S.C.·UNI 

UNDERWOOD ELEC. & MFG. CO., INC.,148 South 8th Ave., May
wood, III. 60153, Tel: (312) MU 1-2970; Sis. Mgr: 
R.G. Futterer 

UNEX LABS., INC., 321 Newburyport Tpke., Hathorne, Mass. 
Tel: 617-774-3300; Gen'l. Mgr: J.O. Woodbridge 

* UNECAP electrolytic capacitors - United Electronic Mfg. Corp. 
"UNELCO capacitors - Underwood Electric & Mfg. Co., Inc. 
UNGAR, Div. Eldon Inds., Inc., 233 E. Manville St., Compton, 

Calif. 90220, Tel: 213-774-5950; Sis. Mgr: W.L. 
Nebrenz 

• UNHOLTZ-DICKIE CORP., 3000 Whitney AVI., Hamden, Conn. 
06518, Tel: 203·288-3358; Pres: J. A. Dickie ........ FSC No. 15580 
.. .............................. " ........................................... " ..... pp. 1248, 1249 

Ala HuntSVille, W.A. Brown & Assocs., Inc., 1314 Buford 

Cal 
St .. N.W., 205-539-6884 

Redondo Beach, Unholtz-Dickie COrD., 1926 S. Pacific 
Coast Hwy., 213-378-9418 

Conn Hamden, W.W. Jarowey Co., Box6164,203-288-3010 
Fla Ft. Lauderdale, W.A. Brown & Assoc., Inc., 3039 

Ga 

III 

Ind 

Northeast 32nd Ave., 305-564-8000 
Ft. Walton Beach, W.A. Brown & Assoc., Inc., 18 

Chelsea Dr., 904-243-6424 
Orlando, W.A. Brown &Assoc.,lnc.,222Weber Ave., 

305-425-5505 
Tucker, W.A. Brown & Assoc., Inc., 1590 Cooledge 

Rd., N.W., 404-939-1674 
La Grange, Bard Assocs., Inc., Shawmut at Beach 

Ave., 312-354-0660 
India3{'f~~~1_~t[~ Assocs.,lnc., 4000 Meadows Dr., 

Kans Wichita, Aero-Hill Sls~, 1635 Garland, (316) AM 7-
7167 

Mass Waltham, W. Jarowey Co., 235 Bear Hill Rd., 617-
899-3449 

Mich Farmington, Anderson Elctrns., Inc., 30785 Grand 
River Ave., 313-476-9161 

Minn Minneapolis, Bard Assocs., Inc., 4640 West 77th St., 

NM 

NY 

NC 

Tex 

Va 

612"866-1700 
.Albuquerque, Electronic Enterprises,5206Constitu

tion Ave., N.E., 505-256-1585 
Las Cruces, Electronic Enterprises, Box 116,505-

524-0126 
Fayetteville, R. Augat, Box 54, (315) NE 7-9531 
Hyde Park, J.G. Paulson, Green. Tree Dr., N., 914-

229-2269 
N. Merrick, Space-Tronics, Inc.,HDS Merrick Ave., 

<S16) TN 8-1800 
Rochester, R.P. Kennedy Co., Inc., 39 Saginaw Dr., 

716-271-6322 
Winston-Salem, W.A. Brown & Assoc., Inc., 1I08 

Burke St., 919-725-5384 
Dallas, Wright Industrial Prods. Co., 5619 Dyer St., 

214-361-7108 
Alexandria, W.A. Brown & Assoc., Inc.,325 First St., 

703-836-1800 . 
Newport News, W.A. Brown & Assoc., tnc.,82 Huxley 

PI .. 703-245-8272 
• UNI BLITZ elec. photog. shutters - Velmex, Inc. 
* UNI-BUS bus duct-Cutler-Hammer, Inc. 
"uNI-JUST flYing, write/read head - Bryant Computer Products 
• UNI LEX electromagnetic actuators - Velmex, Inc. 
"UNI-PAC receptacle - Methode Electronics Inc. 
* UNI SLIDE mech. slide assemblies- Velmex, Inc. 
UNI-TRAN SEMICONDUCTOR CORP., 1 Charles St., W. Orange, 

N.J. 07050, Tel: 201-731-9531; 515. Mgr: R. Cox 
"UNIBLOC plastic package transistors - Motorola Semiconductor 
UNIBRAZE CORP., 455 Knollwood Rd., White Plains, N.Y. 10603, 

Tel: 914-428-3441; Sis. Mgr: G. Brucks 
"UNICAL calibration systems - Procedyne Corp. 
*UNICERAM fixed ceramic capacitors - JFD Electronics Co. 
"UNI-CHECK cable tester; tester - C,E. Cox Co. 
"uNI-CORE leak-pruf acid filled core solder - Alpha Metals Inc. 
"UNI-CURVE thermistors - Fenwal Electronics, Inc. 
* UNICOAT insulation coating - Bacon Inds., Inc. 
• UNICUT wire marker - Tyton Corp. of America 
* UNICUT N insulating sleeves - Tyton ·Corp. of America 
* UNI-ORILL Single spindle drill- Excellon Inds • 
*UNIOEC digital (si"gle decadel counter - ENM Company * UNIDYNE microphone - Shure Brothers Inc. 
• UNIFORM TUBES, INC., Collegeville, Pa. 19426, Tel: 215 - 489· 

7293, TWX: 510-660·6107; Sis. MIl: R. L. Buffington .... p .. 2970 
Cal Los Altos, Marketek, Inc., One First St., 415-941-

0882 
Pasadena, F.J. Lacke, 425 E. Green St., (213) MU 

1-9534 
Colo Denver, Crump Co., 2785 N. Sueer Blvd., 303-433-

6485 
Conn Meriden, J. Anderson, 166 Converse Ave., 203-269-

Fla 

Ga 
III 

Ind 

1812 
Melbourne, Hanson Assocs., Inc., Box 26, 305-727-

7474 
Roswell, E. Rushin Co., Box 486, 404-993-6498 
Schiller Pk., Chicago O'Hare Aerospace Ctr., 4849 

Scott St" 312-671-2717 
Indianapolis, Thomas & Sukup, Inc., 2060 East 54th 

St., 317-251-4574 
Kans Mission, FUSion, Inc., 5827 Outlook Ave., 913-262-

1I21 
Mass Seekonk, J. Murphy,30 Sunset Dr., (617) SO 1-7153 
Mich Dearborn, Villani-Pitcher, Inc., 20233 Ann Arbor 

Trail, 313-371-4600 
Minn Hopkins, Applied 515. Engrg. Co., 12401 Minnetonka 

NY 

NC 

Blvd., 612-935-3491 
Brooklyn, F. Scott, 82 79th St., 212-836-8719 
Fairport, L. Bagley, 88 Nettlecreek Rd., 716-377-

2059 
Thomasville, Powertronics, Inc., Box 403, 919-476-

4257 
Ohio Cleveland, R.A. Reich Co., 21010 Center Ridge Rd., 

216-331-0541 

3113 



UNI-UNI 

Ore Portland, C.K. Shanks &; AssOcs., 3176 Southwest 
87th Ave., 503-292-5656 

Tex Dallas, R.W. Mureen Co., Box 28082,214-369-7561 
EXP: NY, New York,.Ad Auriema, Inc., 85 N. Broad St. 

Po, Reading, J.J. Mahler, Box 457 
*UNI LAY-21 stranded conductor, bare or plated - Hudson Wire Co 
*UNIPLEX microphone - Shure Brothers, Inc. 
*UNIPLEX single point ·suspension - American Chain and Cable Co 
• UNIMAX SWITCH, Dlv. Maxson Elctms. Corp., Ives Rd., Wallin,· 

ford, Conn. 08492, Tel: 203· 269-8701, TWX: 710-476-1387; 
. V.P. M"", A. J. Schweilzer ........ FSC No. 80207 .............. PJ. 2787 

Ala Huntsville, Rep, Inc., 3322 S. Memorial Pkwy., 205-

Cal 
881-9270 .. 

Los Alios, Ewing-Foley, Inc.,900 N.SanAntonio Rd., 
415-941-4525 

Los Angeles, M.A •. Stolarolf Co., 4622 W. Slauson 
Ave., 213-295-7781 

Colo Denver, Hytronic Meas., Inc., 4940 East 39th Ave., 
303-388-4081 

Conn Bloomfield, Zaslow ~Is., 6 Newberry Kd., lUJ-l4l-

Fla 

Ga 

III 

Ind 

7781 
OViedo, Conley-May. Assocs., Inc., W. !lroadway, 

305-365-3283 
Pompano Beach, Conley-May Assocs., Inc., 721 

Southeast 6th T err" 305-943-8284 
Atlanta, Rep, Inc., 1483 Monroe Dr., N.E., 404-876-

1591 
Chicago, Wasson-Gallagher, 312-261-7517 
Oak Park, Wasson-Gallagher, 1014 N. !loulevard, 

312-383-6572 
Marion, O.H. Bromberg & Assocs., Inc., 1723 Over

look Dr., 317-664-5384 
Iowa W. Des Moines,J.D.lrvine&Assocs.,1900Prospect, 

Md 
515-279-2206 

Silver Spring, L.G. White & Co" Inc., 880 Bonifant 
St., 301-585-3141 

Mass Lowell, Zaslow Sales Co., Inc., 339 Middlesex St., 
617-458-8452 

Northboro, Zaslow Sales Co., Inc., 371 Howard St" 
6!1-393-81~U 

Mich DetrOit, S. Greiner Assoc., 15318 Mack Ave., 313-
882-7570 

Minn Minneapolis, Jos-Co.Sls.Engr.,6621SouthcrestDr., 

Mo 
NM 

NY 

NC 

61Z-927-5858 
St. Louis, Hill & Co., 915 Buder Bldg.,314-621-1818 
Albuquerque, Hytronic Meas., Inc., 205 San Pablo, 

S.E., 505-268-3941 
OceanSide, Technical Liaison Corp., 3095 Lawson 

Blvd" 516-764-9003 
Sodus, A.J.. DeCew Agency, Inc., 27 State St., 315-

48J..4061 
Winston-Salem, L .G. White & Co., Inc .. 1020 Brook

town Ave., 919-725-3612 
Ohio CinCinnati, O.H. Bromberg & Assoc.,lnc.,561 Read-

ing Rd., 513-381-5728 
Medina, J.C. Hofstetter Co., 5168 Valley View Dr., 

216-241-4880 . 
Okla Tulsa, Southland Eng. & Sis., Inc., 6740 South 66th 

E. Ave., 918-622-4846 
Ore Portland, A.L. Polich, Inc., ·5940 S.W. Hood Ave., 

503-246-5451 . 
Narberth, L.G. White & Co., Inc., 100 Essex Ave., 

215-664-650'5 . 
Pa 

Tenn MemphiS, Ransom Sis. Co., 4230 Highway 51 ~., 
901-332-0036 

Tex Houston, Southland Engrg. &. Sales,5810 Schumacher 
La., 713-782-4575 . 

Richardson, Southland Eng. & Sis., Inc., 7n ~. 
Central Expwy.,l14-l31-lj(j 

Utah Salt . Lake City, Hytronic Meas., Inc., 2022 S. Main 
St., 801-466-49l4 

Wash Bellevue, N.R. Schultz Co., 309 112th Ave., N.~., 
206-454-5224 

FOR: Can, Burlington, Ont., Motion Control Dev" Ltd., 
1254 Plains Rd., 416-637-Cf.l69 

UNIMETRICS, INC., 39 Werman Ct.,· Plainview, N.Y. H803, Tel: 
516-694-9171; Pres: M. Shaniro 

UNIMOLD CASTINGS,74 Tracey Rd., Huntingdon Valley, Pa.19006, 
Tel: WI 7-3615; Sis. Mgr: S. Simmons 

UNION CARBIDE CORP., Carbon Prods. Div., 270 Park Ave., 
New York N.Y.loo17 

UNION CARBIDE CORP., Chemicals & PlastiCS, 270 Park Ave., 
New York, N.Y .10017, Tel: 212-551-4941; Sis. Mgr: 
HoP. Henriques 

UNION CARBIDE CORP., Consumer Prods. Div" 270 Park Ave., 
New York, N.Y. 10017, Tel: 212-551-2345; Mgr: R.J. 
Price ..... FSC No'. 61637 

• UNION CARBIDE CORP., Electronics Div., Componenls Dept., 
Bu 5928, Gnenville, S. C. 29606, Tel: 803 • 963-7421, TWX: 
810-287·2536 .............................................................. pp. 702, 703 

Ala HuntSVille, Powertronie Assocs.,Box3384,Z05-539-
0876 

Ariz Scott~i~'¥!7:~~5"s" Assocs .. Inc., 201 W. First St., 

Colo 

Fla 

III 
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Mt. View. Union Carbide Corp .. 2680 Bayshore 
Frontaoe Rd .. 415~969-939O 

San Diego, Black & Strong.4440IiveSt .. 714-298-4711 
Whittier. Union Carbide .Corp .. 701 E. Whittier Blvd •• 

213-698-8077 
Denver. Lindberg Co •• 2654 S. Krameria St., 303-

757-6489 
Orlando. Compar of Fla .. Inc .. Box 13109.305-855-

3964 
Pompano Beach,Compar of Florida,lnc·.,2350 North

east 29th Pl., 305-943-5529 
Chicago, D. Dolin Sis. Co., 3525 W. Peterson Ave .. 

31Z-588-3738 
Chicago, Union Carbide, 120 S. Riverside Plaza, 

112-822-7024 

MANUFACTURERS' SALES: OffiCES' TRADE NAMES ••• 

----~------~--------------I New York, E.C.Sniith & AsSocs., 60 East 4Znd St., Ind Indianapolis, L.M. DevoeCo.,4010Washington Blvd., 
317-283-1395 . 

Md Lutherville, Daniel & Co., Box 124, 301-825-3330 
Mass Needham HQls .. Union Carbide Corp .. 300 First 

Ave., 617-444-540~ 
Mich Detroit, R.C. Merchant Co., 18411 W. McNichols 

. Rd., 313-535-6000 ' 
Minn Minneapolis, S. Clothier Co., 7400 lyndale Ave., 5 •• 

Mo 

. NJ 

NM 

NY 

NC 

612-869'-3231 
St. Louis. Harris-Hanson Co •• ' 2814 S. Brentwood· 

Blvd.,314-647-435O • 
Wavne. Union Carbide Corp .. 1341 Hamburg Tok., 

201-696-2710 . 
Albuquerque. B"rn~i11 Assocs., 6101 Anderson St., 

S.E .. 505-265-7766 
Syracuse, I.A. Hotze Co., Inc.; 112 DeWitt St., 315-

479-6641 . 
Raleigh. Powertronic Assocs., 2454 Medway Dr .. 

919-834-6947 
Thomasville. Powertronic Assocs., Box 403, 919-

476-4257 
Ohio Cincinnati. Baehr. Greenleaf & Assocs .• lnc .. 9505 

Montoomery Rd .. 513-891-3826 
Cleveland. Union CarbideCorD •• 1l901MadisonAve •• 

216-221-0600 . 
_ Okla Oklahoma City, Ammon & Champion Co., Box 12274, 

40~-942-8222 . . 
Ore 

Pa 

sc 
Tex 

Beaverton. Arneson Assocs .• 200 N.E. Canyon Rd., 
503-646-3416 

Glenside. Daniel & Co., 231 S. Easton Rd .. (215) 
TU 7-0550 

Greenville. Union Carbide Corp .. Box 5928,803-963-
7421 

Dallas, Ammon & Champion Co., Box 35263, 214-
357-8441 

Wash Seattle, Arneson Assocs., 5950 Sixth St., 206-762-
7664 

UNION CARBIDE CORP., Electronics Div., Crystal Prods. Dept., 
8888 Balboa Ave .. San Diego. Calif. 92123 

UNION CARBIDE CORP., Electronics Div., Semiconductor Dept., 
8888 Balboa Ave., San Diego, Cam. 92123 

UNION CARBIDE CORP., Materials Systems Div., 1020 W. Park 
Ave .. Kokomo, Ind. 46901, TWX: 810-269-1919· ..... 
FSC No. 80357 

UNION CARBIDE CORP., Materials Sys. Div., Coatings Serv., 
1245 S. Main St., Indiananolis, Ind" Tel: 317-241-
2311; Sis. Mgr: T .C. McGeary 

UNION CARBIDE ELCTNS., Semiconductor Dept., 8888 Balboa 
Ave., San Diego, Calif. 92123, Tel: 714-279-4500, 
TWX: 910-335-1221; Mktg. Mgr: J.p. Paris 

UNION DIESEL ENGINE CO.,p .0.Box 1737, Oakland, Calif. 94604, 
Tel: 415-532-7070 ..... FSC No. 78986 

UNION INSULATING CO., Box B, Parkersburg, W. Va., 26101" 
Tel: 304-422-4571; Sis. Mgr: T .E. Graham III 

• UNION SWITCH & SIGNAL - Sea Westinlhouse Air Brake Co., 
Aerospace Dept. 

UNIQUE WIRE WEAVING CO., INC., 759 Ramsey Ave., HillSide, 
N.J. 07205, Tel: 201-688-4600; Sis. Mgr: R.J. Sage 

*UNIPOLE antena - Andrew Corporation 
*UNIQUICK screw driver -Illinois Tool Works,lnc. 
*uNI-SON sonic energy cleaners - BendiX Corporation 
* UNISCAN chromatogram scanner - Nester/Faust Mfg. Corp. 
* UNISEAL seif"sealing fasteners-Abscoa Inds. 
* UNISEC optical angle reading device- Gurley. W. & L.E. 
*UNISET epoxy compounds - Amico" Corporation 
*UNISET selector switch - Durant Digita~ Instruments 
* UNISORB machine mounts- Felters CO. 
*UNISPHERE microDhone - Shure Brothers Inc. 
*UNISWITCH push button switches - Switchcralt Inc. 
*UNISYSTEM electro-mechanical counter - Durant Digitallnstrs. 
UNIT PROCESS ASSEMBLIES, INC., 53-15 37th Ave., Woodside, 

N.Y. 11377, Tel: 212-899-9090; Sis. Mgr: S.s. Como 
• UNITED AIRCRAFT CORP., EleCtranics Components Div., Trevose, 

PI. 18047, Tel: 215·355·5000, TWX: 510-667·1717; Sis. Mar: 
J. D'Aquila ................................................................ Pp. 2630-2633 

UNITED AMERICAN METALS DIV., Anchor Alloys, Inc., 970 
Meeker Ave., Brooklyn, N.Y., fel: (212) ~I 2-1U9O; 
Sis. Mgr: D. McCann 

UNITED COMPUTER CORP .. 930 Wesl 23rd St., Unit 8, Tempe, 
Ariz. 85281 

UNITED CONTROL CORP., Sub. Sundstrand Corp., Redmond, 
Wash. 98052, Tel: 206-885-3711, TWX: 910-449-
2860; Pres: J.E. Navarre ..... FSC No. 97896 

UNITED CONTROL WINSTON DIV., 6711 S. Sepulveda Blvd., Los 
Angeles, Calif. 90045, Tel: 213-670-3305; Sis. Mgr: 
B.W. Thompson ..... FSC No. 17774 . 

• UNITED DETECTOR TECHNOLOGY, 1732 21st St, Santa Monica, 
Calif. 90404, Tel: 213 ·393-3785; Sis. Mill: P. H. Davis .. PI. 1775 

Cal Los Angeles, Griot Assocs., 3002 Midvale Ave.,213-
474-1587 

Palo Alto, Griot Assocs., 560 San Antonio Rd., 415-
327-3996 

Colo Denver, Space Sys. Sis. & Engrg., 280 Columbine 
St" 303-388-9225 . 

Conn Stamford, Northeast Assocs., 415 Pepper Ridge Rd., 

Fla 

Ga 

III 

Mass 
Minn 
NJ 

NM 

203-329-0012 
Ft. Lauderdale, Beacon Elctrn. Assoc., Inc., Box 

10212, 305-564-4Z98 
Maitland, Beacon Elctrn. Assoc .. Inc., Box 1278, 

305-647-3498 . 
Atlanta, Beacon Elctrn. Assoc.,lnc.,Box29201,404-

636-7526 
Chicago, Brooks Engrg. Co., 227 E. Walton PI.,31Z-

944-1277 
Marblehead, Northeast Assocs.,Box31,617-595-100 
Stillwater, Brooks Engrg. Co .. Box 60, 612-439-7222 
Summit, E.C. Smith & Assocs .. 797 SpringfieldAve., 

201-273-8881 . 
Albuquerque, SpaceSYs.SIs;& Engrg.,1401 ValenCia, 

S.J.., 505-255-8716 

• '1.Tade .Name rsee Mfr . .lAsting 

NY 
212-682-689D. . 

Rocheste.r, E;;C, Smi,h & Asspcs., 941 Granite B:dg., 
116-565-5090 . ..'... , 

Jamestown, Beacon Elttrn. Assocs" Inc., Box 503, NC 
919-454-101D . 

Tex Dallas, Space SYs. Sis. 8. Eng., 8383 Stemmons 
Frwy., 214-631-1740 . . 

'Utah Bountiful, Space Sy.s. Sis. & Eng., Box 89, 801-295-

Va 
,6464. . 
Falls Church, Jay Co., 2914Annandale Rd., 703-534-

, 7800 
UNITED ElEC. CPNTROLS CO., 8SA School St., Watertown, 

Mass. 02172, Tel: (6171 WA 6-1000, TWX: 617-
092-2445; Sis. Mgr: A.W. Reis; Jr ..... FSC 88234 

UNITED ELCTRN. MFG. CORP., 542 39th St., Union City, N.J. 
07087, Tel: (20ll UN 5-4452; Pres: C.M. Walt 

UNITED ELCTRNS. CO., 42 Spring St., Newark, N.J. 07104, Tel: 
201-484-6300; P.res: M.T. Gasparik ..... FSC 79026 

UNITED MINERAL & ·CHEMICAL CORP .,129 Hudson St., New 
York, N.Y .10013, Tel: 212-966-4330 

• UNITED PRODS. CO., 451 S. Jellerson St., Oranle, N. J. 07050, 
. Tel: 201 ·676·7200; Sis. Mill: J. G. Wilson ....... " ............. i'g. 747 

UNITED RECORDING ELCTRNS. INDS., 11922 Valerio St., N. 
Hollywood, Calif. 91605, Tel: 213-764-1500; Mktg. 
Dir: R. Hertenstein ..... FSC No. 29455 

UNITED REFINING & SMELTING CO., 3700 N. Runge Ave., 
Franklin Park, III. 60131, Tel: 312-455-8800; Sis. 
Mgr: B. Sims .. 

UNITED RESEARCH LABS .. 681 Fifth Ave" New York, N.Y. 10022, 
Tel: (212) PL 1-4660; Sis. Mgr: A. Adams 

UNITED SENSOR & CONTROL CO., 85 School St., Watertown, 
Mass. 02172, Tel: 617-296-1000; Sis. Mgr: T.M. 
Farrell ..... FSC No. 88234 

UNITED SHOE MACHINERY CORP., 140 Federal St., Boston, 
Mass. 02107 

UNITED STATES .STEEL CORP .,525William Penn PI., PiUsburgh, 
Pa.15230, Tel: 412-391-2345 

UNITED SYSTEMS CORP., 918 Woodlev Rd·., Dayton, Ohio 4S403, 
Sis. Mgr: L.A. Lebowitz 

UNITED TELECONTROL ELCTRNS .. INC., 3500 Sunset Ave., 
Asbury Pk., N.J. 07712, Tel: 201-988-0400; Sis. 
Mgr: R.F. Herter ..... FSC No. 07450 

• UNITED TRANSFORMER CO., Div. TRW, Inc., 150 Varick St., 
New York, N. Y.l0013, Tel: (21~1 AL 5-3500, TWX: 710-581· 
2722 ........ FSC. No. 80223 .......................... Pp. 752, 1318, 2900 

Ariz Scottsdale, Carter Assocs., Inc .. Box 94,602-947-

Ark 

Cal 

4355 
Magnolia. J.Y. Schoonmaker Co., Box 247, SOl-234-

3778 . 
HollYwood. Westairpnics AssOC .• 1800 N. Highland 

Ave .. 213-466-6201 
Los Altos, Recht Assocs., 175 S. San Antonio Rd., 

41 S-941-0336 
Los Angeles. E.E. Strassner, 312~ los Feliz Blvd., 

213-666-1511 
Conn New Haven, Gerber Sis. Co., Inc .. 31 Broadway, 

Fla 

Ga 

III 

203-177-6279 
Winter Park. Millar-Hutto Assoc .. Inc., 210 Park 

Ave .. N .. 305-647-7407 
Atlanta, Millar-Hutto Assoc., Inc .. 3110 Maple Dr., 

Chic~gt-.A~~~~~e61~~ocs., 535 N. Michigan Ave., 
312-321-1503 

Iowa Cedar Rapids, Lorenz Sis., Inc., 320-30th St.,S.E., 

Md 
319-366-0774 

Hvattsville. L.D. lowery. Inc .. 6200 Allnapolis Rd" 
301-773-4977 

Mass Waltham, Gerber Sis. Co .. Illc .. 176 Second Ave .• 
617-891-8040 

Minn MinneaDolis. F.B. Hill Co .. 6110 Excelsior Blvd .• 

Mo 

NJ 

NY . 
Ne 

612-929-6727 
Clayton. l.R. Harry & Assoc .• Inc .. 7603 Forsyth. 

314-727-6123 
GrandView, l.R. Harry & Assoc., Inc., Box 288, 

816-763-3634 
Bellmawr. D.G. Sales, 392 Flanders Rd., 609-667-

5454 
Ithaca. B.Dean,lnc., 714W.Clinton St.,607-272-2187 
Mineola, Comtronic Assocs., 1551 Franklin Ave., 

~16-741-8966 
Raleioh. Millar-Hutto Assoc .. lnc •• Box 17173. 919-

787-9564 
Ohio Dayton. Bek Assocs .. lnc., 1700 Needmore Rd.,513-

Pa 

Tex 

278-1343 
Broomall. L,o. Lowery. Inc., 2801 W. Chester Pike, 

215-356-5300 
Pittsburgh, G.s. Root & Co., 809 Wainwright Dr., 

412-S61-4125 
Dallas. J.Y. Schoonmaker Co .. Inc .. 2995 Ladybird 

La., 214-357-8481 
Wash Seattle, J.J. Backer Co .. 221 W. Galer St., 206-283-

6470 ' 
FOR: Can. Agincourt. Ont •• A.C. Simmonds & Sons, Ltd .. 

285 Yorkland Blvd' •• 416-445-91U 
UNITEK CORP /Weldmatic Div., 1820 S. Myrtie Ave., Monrovia, 

Calif. 91016, Tel: 213-358-0123, TWX: 910-585-
3236; Div. Mgr: W.H. Street, Jr. 

* UNITHERM unit heaters-Clarage Fan Co. 
*UNITIZED electric motors - General Eleclric Co. 
*UNI-TORQUE locknut - MacLean Fogg Lock NUl Co. 
* UNITRACK circuit card -Calabro Plastics 

• UNITRODE CORP., 582 Pleasant·SI;, Watertown, Mass. 02172, 
Tel: 617·926-0404, TWX: 71Q.327-1296; Sis, Mlr: G. Berman 
" ...... FSC No. 12969 ................................ "pp. 1716, 2634-2637 

Ala HuntSVille, Compar Southern, 904 Bob Wallace Ave., 
205-539-8476 

Ariz Scottsdahi, Compar Rocky Mt.., 84 W. Fi '51 St., 
602-947-4336 

eem/l969 



•• includlnl Federal Supply Cades (FSC) whlll8 available 

Cal 

Colo 

Conn 

Fla 

Kans 

III 

Md 
Mass 

Mich 

Minn 

Mo 

NM 

NY 

NC 

Ohio 
" 

Pa 
Tex 

Wash 

EXP: 

FOR: 

Burlingame, Compar San FranCiSCO, 1811 Bayshore 
Hwy., 415-347-8244 

Glendale, Compar Los Angeles, 434 W. Colorado 
Blvd., 213-245-1172 

Englewood, Com par Rocky Mt.,300 E. Hampden Ave., 
303-781-0912 

Hamden, Compar New England, 2359 Whitney Ave., 
203-288-9276 

Clearwater, Compar Florida, 1665 Magnolia, 813-
446-2991 

Orlando, Compar Florida, 7040 Lake Ellenor Dr., 
305-855-3964 

Pompano Beach, Compar Florida, 2350 Northeast 
29th St., 305-943-5529 

Shawnee Mission, Compar Midwest, 6045 Montway, 
913-432-6333 

Park Ridge, Compar Midwest, 2 Talcott Rd., 312-
692-4125 

Lutherville Daniel & Co .. Box 124, 301-825-3330 
Newton Highlands, Com par New England, 88 Needham 

St., 617-969-7140 
Southfield, Compar Midwest, 21250 10 1/2 Mile Rd., 

313-357-5369 
Minneapolis, Compar Twin Cities, Box 8095, 612-

922" 7011 
St. Louis, Com par Midwest, 11734 Lockhaood Industrial 

Dr., 314-542-3399 
Albuquerque, Compar Rocky Mt., 2125 San Mateo 

Blvd., 505-265-1020 
Albany, Compar Albany, 6 Highland Ave., 518-489-

7408 
Endwell, Com par Albany, Box 135, 607-723-8743 
Fairport, Compar Albany, 42 Winding Brook Dr .. 

716-271-2230 
N. Syracuse, Compar Albany, 319 Wells Ave., W .. 

315-471-3356 
Woodbury, Compar New York, 335 Crossways Pk. 
Dr., 516-921-9393 
Winston-Salem, Com par Southern, 1106 Burke St" 

919-723-1001 
Fairborn, Com par Ohio, Box 338, 513-878-2631 
RockY River, Compar Ohio, 19500 Center Ridge 

Rd., 216-333-4120 
GlenSide, Daniel & Co., Box 3, 215-887-0550 
Dallas, Compar Southwest, 8609 N.W. Plaza Blvd., 

214-363-1536 
Houston, Compar Southwest, 5757 Bellaire Blvd., 

713-667-3420 
Seattle, Compar Northwest, 6133 Maynard Ave., 

S .. 206-763-1711 
Conn, Stamford, Dage Corp., 757 Main St., 203-324-

3123 
Can, Downsview, Ont.,Kaytrol1ics Ellgrg./ 1001 Finch 

Ave., W .. 416-638-5511 
Can, Montreal, Que" Kaytronics Engrg,,5800 Monk

land Ave., 514-487-3434 

• UNITRODE CORP., Microwave Div., 582 Pleasant St., Watertown, 
Mass. 02172, Tel: 617 - 926-0404, TWX: 710-327-1296 ........... . 
.......................................................................... Pgs. 1716, 2634-2637 

Ala Huntsville, Com par Southern, 904 ~ob wallace Ave., 
205-539-8476 

Ariz Scottsdale, Compar i{ocky Mt., H4 W. ~irst :.t.,bIll-

Cal 
947-4336 

Burlingame, Compar san FranCiSCO, 1811 ~ayshore 
Hwy., 415-347-8244 

Glendale, (;ompar Los Angeles, 'Ull W. l"olorado 
Blvd .. 213-245-1172 

Colo Englewood, Compar Rocky Mt .. 300 E. Hampden 
Ave., 303-781-0912 

Conn Hamden, Compar New England, 2:$57 Whitney Ave., 

Fla 
203-288-9276 

Clearwater, Compar Florida, 1665 Magnolia, 813-
446-2991 

Orlando, Compar Florida, 7040 Lake Ellenot Dr., 
305-855-3964 

Pompano tseaCh, \,;ompar t-londa, lj!)U Northeast 
29th St., 305-943-5529 

Kans Shawnee MiSSion, Compar Midwest, 6045 Mortway, 

III 
913"432-6333 

. Park Ridge, Compar Midwest, 2 Talcott Rd., 312-
692-4125 

Md Lutherville, Daniel I> Co., Box 124, 301-825-3330 
Mass Newton Highlands, Gompar New t:.ngland,H8Needham 

St., 617-969-7140 
Mich Southfield, Compar Midwest, 2125010 112 Mile Rd., 

313-357-5369 
Minn MinneapoliS, Compar Twin Cities, Box 8095, 612-

Mo 

NM 

NY 

NC 

922-7011 
St. Louis,Compar Midwest,1l734 Lockhand Industrial 

Dr., 314-542-3399 
Albuquerque, !";ompar KOCk.y Mt., lJ."~ ~n Mateo 

Blvd., 505-265-1020 
Albany, Compi'r Albany, 6 Highland Ave., 518-489-

7408 
Endwell, Com par Albany, ~ox 13~, bIl7-7LJ-HI4j 
Fairport, Compar Albany, 42 Winding Brook Dr., 

716-271-2230 
N. Syracuse,.Compar Albany, 319 Wells Ave., W., 

315-471-3356 
Woodbury, Compar N.Y., 3:$5 Crossways Pk. ur., 

516-921-9393 
Winston-Salem, Compar Southern, 1106 Burke St., 

919-723-1001 
Ohio Fairborn, Compar Uhio, lSox J'%, ,jj-H/H-lb31 
Pa GlenSide, Daniel & Co., Box 3, 215-887-0550 

Tex 

ROCkRd.~1J~:s£':~rt6 OhiO, 19500 Center Ridge 

Dallas,. (;ompar :wuthwest, 8bO\) N.W. Plaza tslVd., 
214-363-1536 

SEE PAGE 352 TO GET YOUR COPY OF THE RADIII-ELECTRONIC MASTER 

UNI-VVC 

Houston, Compar Southwest,5757 Bellaire Blvd., 713- • UNIVERSAL VOLTRONICS, 27 Radio Circle Dr., MI. Kisco, N. Y. 
667-3420 10549, Tel: 914 - 241-1300; Sis. Mgn B. Ressler ..... ".FSC No. 

Wash Seattle, Compar Northwest, 6133 Maynard Ave., ~., 14225 ... "" ................................................... Pgs. 1519, 2136, 2137 
206-763-1711 Ala Huntsville, Reynolds & Assocs., 904 Bob Wallace 

EXP: Conn, Stamford, Dage Corp., 757 Main St., 203-324- Ave .. 205-536-1941 
3113 Cal Inglewood, C.W. Fowler Co., 9911 Inglewood Ave., 

FOR: Can, Downsview, ant., Kaytronics Engrg., 1001 Finch 213-678-5211 
Ave., W., 416-638-5511 " Menlo Pk., C.W. Fowler Co., 845 Oak Grove Ave., 

Can, Montreal, Que., Kaytronics Engrg., 5800 Monk- 415-322-5374 
land Ave., '14-'IlS/-:l4J4. Colo Boulder, C.W. Fowler Co., 1345 Spruce,303-449-2141 

.. UNITRON, Div. Electric Machinery Mfg. CD •• 1624 N. First SI., Conn Hamden, Instrument Consultants, Inc., 2381 Whitney 
Garland, Tex. 75040, Tel: 214 - 276-8591, TWX: 910-860-5195; Ave., 203-248-4174 
Sis. MI': W. L. Ford """"""""""""""""""""""""Pgs. 2132-2135' Fla Eau Gallie, Reynolds & Assoc., Box 1043, 305-727-

Cal Los Altos, Cain & Co., 175 S. San Antonio Rd., 415- 3205 

Fla 

III 

Mass 
NJ 
NY 

948-6533 " Ft. Lauderdale, Reynolds & Assoc., 161 Southwest 
Los Angeles, Cain & Co., 15720 Ventura Blvd., 213- 75th Ave., 305-581-6611 

783-4700 Ga Atlanta, Reynolds & Assoc., 175 W. Wieuca Rd., 

San ~~~~1t31ain & Co., 3595 Mt. Acadia Blvd .. 714- III ~~;~:,4-~~~:53:'yers Co., 7256 W. Touhy Ave., 
Orlando, Gra-Mar, Inc., 3113 Lawton Rd., 305-841- 312-774-6440 

2330 Ind Indianapolis, K.W. Meyers Co .. 3512 Rockville Rd., 
Mt. Prospect, Cain & Co., 1203 Ironwood Dr., 312- 317-243-6681 

253-3578 Mass Waban, Instrument Consultants, Inc., Box 25,617-
Melrose, Cain & Co., 45 Essex St., 617-665-8600 969-9881 
S. Amboy, Cain & Co., Box 261, 201-727-1900 Mich Detr03'1·t.r_8T38ec~7n3it2r40n Instr., 13657 Grand River Ave., 
Little Neck, Cain & Co., 253-16 Northern Blvd.,212- :l 

428-3636 Minn Minneapolis, R.J. Sis .. Box 6172, 612-922-1425 
Liverpool, Cain & Co./ 324 First St. , 315-437-2933 NJ Morristown, Graydon Sherman, Inc., 230 Madison 

Dhio Columbus, Cain & Co .. 2485 Lipton Rd., 614-861-2119 Ave., 201-538-9246 
Pa Bala-Cynwyd, Cain I> Co., Une ~ala Ave. ~Idg., ll,- NM Albuquerque, C.W. Fowler Co., 9000 Menaul Blvd., N. 

664-3797 E., 505-299-7676 
*UNIT RON gamma radiography machines - Automat,on IndS. NY Flushing, Graydon Sherman, Inc., 13-68 198th St., 
UNITRON INSTRUMENT CO., 66 Needham St., Newton Highlands, (212) HU 7-9696 
UNITY ELCTRNS., Div. Cathedral of Tomorrow, 107 Trumbull Ohio Dayton, Technitron Instr., 1250 W. Dorothy La., 

St., Elizabeth, N.J. 07206, Tel: 201-351-4200, TW X: 513-298-9964 . 
710-741-5888; Vice Pres: R.A. Cone "N. Olmsted, Technitron Instr., 23203 Lorain Rd. 

*UNIVERSAL AUDIO prof. audio eouipment - United Recording 216-734-0960 
Mass. 02161, Tel: 617-969-8600; Sis. Mgr: H. Keys Pa Pittsburgh, Technitron Instr., 114 Spring Grove Rd., 

UNIVERSAL AUTOMATIC CORP., 2064 S. Mannheim Rd., Des 412-371-1231 
Plaines, III. 60018, Tel: 312-296-6181; Sls.Milr: " Yeardon, Graydon Sherman, Inc., 835 Cornell Ave., 
W.O. Moyer (215) MO 4-7316 

UNIVERSAL CIRCUITS, INC., 13305 Industrial Pk. Blvd., Minn- Va Falls Church, Jay Co., 2914 Annandale Rd., 703-534-
eapolis, Minn. 55427, Tel: 612-544-8432; Sis. Nigr: 7800 
A.F. Legun . Wash Bellevue, C.W. Fawley Co., 845106th Ave.,206-454-

* UNIVERSAL clips- Mueller Elec. Co. 8600 
UNIVERSAL DRAFTING MACHINE CORP" 5200 Richmond Rd., UNIVERSAL X-RAY PRODS.,INC.,1l40N.WesternAve .. Chicago, 

Bedford Hgts., OhiO, Tel: 216-292-7550; Pres: 111.60622, Tel: 312-276-4487; Sis. Nigr: M. Moss ..... 
H. Little ...... FSC No. 44146 FSC No. 62360 

UNIVERSAL ELECTRIC CD., 300 E. Main St., Owosso, Mich. UNIVERSITY LABS.,INC.,733AllstonWay,Berkeley,Calif.94710 
48867, Tel: 517-725-7174, TWX:.51O-444-1170; Dir. Tel: 415-848-0491; Sis. Mgr: H.A. Berger 
Mktg: A.E. Kerscher . UNIVERSITY SOUND, Div. LTV Ling Altec, Inc., 9500 W. Reno, 

UNIVERSAL ELCTRNS. CU., 172U 22nd ~., ~nta Monica, Calil. Box 26105, Oklahoma City, Okla. 73101, Tel: (405) 
90404, Tel: 213-393-9219 SU 9-1220, TWX: 405-789-0402; V.P. Sls:J.Pacconi 

• UNIVERSAL INSTRS. CORP., 139 E. Frederick St., Binghamton, * UNIVOLT coolant-dielectric- Humble Oil & Refining Co. 
N. Y. 13902, Tel: 607 -772-1710 ...................... Pgs. 2156, 2157 *UNIWATT plastic package transistors - MotorolaSemiconductor 

Cal Glendale. C. Michael. Inc .. 703 W. Ivv 51.. 213- UP-RIGHT SCAFFOLDS, Div. Up-Right, Inc., 1013 Pardee St., 
245-9631 Berkeley, Calif. 94710, Tel: 415-843-0770, TWX: 

Newoort Beach. Universallnstrs.Corp .. 4540Campus 415-891-9272; Sis. Mgr: R.L. Esken 
Dr .. 714-549-1388 *UPD SERIES - computerized digitizer - Data Tech.lOlogy 

Fla Clearwater, MacGregor Assocs., Inc., Box 1711, *UPDATING DISCRIMINATOR discriminator module - E.G.&.G. 
813-446-7310 UPSON TOOLS, INC., P.O. Box 4750, Rochester, N.Y.14612, Tel: 

Coral Spring, MacGregor Assocs., Inc., Box 8300, 716-663-5373; Sis. Mgr: H.H. Velepec ..... FSC 78996 
305-972-1924 UPTIME CORP., 8455 E. Prentice, Englewood, Colo. 80110, Tel: 

Ga Lilburn, MacGregor Assocs.,lnc.,Box327,404-938- 303-771-1230; Sis. Mgr: D,A. Strawn 
0681 *UPTRACK uphill plastic ski surface - Felton, S,A. & Son Co. 

Chicaao. Solid State Elctrns. of III.. Inc .. 1921 N. *URESOLVE stripping solvent - Amico" Corporation 
Harlem Ave .. 312-889-8033 * URESOLVE urethane solvent- Dynaloy, Inc. 

Rollina Meadows. Universal Instrs. Corp., 3750 * URESOLVE PLUS silicone solvent-Dynaloy, Inc. 
Industrial Ave .. 312-394-3380 *URETHANE SEAL COAT electrical elect. insulator -CRC Chem. 

Indianapolis. Hofferberth Machinery Co .. 1111 East USECO,Div. Litton Ind" 13536 Saticoy St., Van Nuys, Calif. 91409, 

III 

Ind 

Mn 
54th St., 317-253-5842 Tel: 213-873-3520, TWX: 910-495-1700 

Silver Sorina. Oakmont Enara .. 99 Eldrid Dr .. 301- UTAH ELCTRNS .. Div. Utah American Corp., 1124 E. Franklin 
622-2100 St., Huntington, Ind., Tel: 219-356-5800; 515. Mgr: 

Manchester, Universal Instrs. Corp., 5 Hayward St.. T. Pyle 
603-669-6500 * U-TILE-MU shielding tiles-Amuneal Mig. Corp. 

Binghamton. Universal Instrs. Corp., 137 E. Fred- UTICA TOOL CO., INC., Cameron Rd., Orangeburg, S.C. 29115, 
erick St .• 607-772-1710 Tel: 803-534-7010, TWX: 810-664-2460; Sis. Mgr: 

Charlotte, MacGregor Assocs., Inc" 2501 Starbrook J.R. Buffer 

NH 

NY 

NC 
Dr .. 704-364-2308 *UTILI-SPLICE connectors - Amp Inc. 

Raleigh, Universalinstrs.Corp.,N.HillsOtticeMall, *UTILI-TAP power cable - Amp Inc • 
919-782-1436 *UTILI-TENSHUN connectors - Amp Inc. 

Ohio Davton. Hofferberth Machinery Co .. 3127 Encrete UTILITIES SERVICE CO., P.O. Box 627, Allentown, Pa.1Sl05, 
La .. 513-299-7236 . . Tel: 215-434-9541; Gen'l. Mgr: E.J. Danko ..... 

l~~: g~I,I~s~wS~~~~~t~.oFl~~l:n~~r':[ .. len~~;~\r~~?Jfe~r:i UTILITY CO~~~~I~:~~~ SYS .. INC., P.O. Box 188,Essington, 
Plaza, (212) PL 7-9130 Pa., Tel: 215-521-1050; Sis. Mgr: J.H. Carpenter ,Jr. 

FOR: Can, Montreal, Que .. Willer Engrg. & Sis., 1179 *UTILIZED AUDIO industrial pager - Femco, Inc. 
DeCarie Blvd., 514-747-9316 *UTI LOGIC integrated circuits - Signetics Corp. 

Can, Toronto, Ont .. WilierEngrg.& Sis., 1800 Avenue UTRAD CORP., Div. Litton Inds., 305 N. Briant St., Huntington, 
Rd .. 416-783-3373 Ind., Tel: 219-356-7100, TWX: 219-356-0715; Sis. 

UNIVERSAL MFG. CO., INC., 1168 Greve St., Irvington, N.J. Mgr: M.R, Lee ..... FSC No. 04386 
07111, Tel:. 201-374-9800; Sis. Mgr: U. Rachner 'UN FLAME SAFEGUARD interlock systems & controls 

* UNIVERSAL mobile antenna fittings-K-W Engrg. Works Thomas A. Edison 

f;l!N~lYll~_L ~~~JS.H~~~~~.;illiiO'rf.~~~k5i.: ~~~f~~~ Wisc. : t~~\t ~~~~f;~~~:~~~~~~:~v~ir~~~;r Inc. 
53403, Tel: 414-637-2527 * V-TIP valve- Vernay Labs. 

*VBS voiceband selector - Moore Assocs, Div. 
• UNIVERSAL RELAY CORP., 42 While St., New York, N. Y. 10013, *V4 vacuum systems - Materials Research Corp. 

Tel: 212 - 925-6900, TWX: 710·581-4461; Sis. MI': S. Soloway * VG switch - Vitramon,lnc • 
....................................................................................... " ......... Pg. 2332 * VK ceramic capacitor - Vilramon, Inc. 

UNIVERSAL SHELLAC & SUPPLY CO.,INC.,540 Irving Ave., *VLC flat ribbon cables - Spectra-Strip Corp. 
Brooklyn, N.Y. Tel: (212) HY 7-1772; Pres:A.C Kitter *VM-lerrous metals _ Harmon. Lichtenstein Co. 

UNIVERSAL TECHNOLOGV CORP., 107 New St., Pittston, Pa. V-M CORP., 305 TerritQrial Rd., Benton Harbor, Mich. 49022, 
*UNIVERSAL THRED SEAL thread seal - ShambanW. S.& Co. Tel: 616-925-8841, TWX: 616-925-3557; Mktg. Mgr: 
UNIVERSAL TOROID COIL WINDING, INC., 1190 Grove St., M.B. Cain 

Irvington, N.J., Tel: 201-374-2030; Gen'l. Mgr: *VRC valves, gaskets & seals-Vacuum Res. Mfg. Co. 
U. Rachner ..... FSC No. 17637 *VR30 flowmeter, Cox Instrument 

UNIVERSAL TRANSISTOR PRODS., Div. Link, 380 Oak St" * VS variable speed - Reliance Elec. Co. 
Copiague, N.Y. 11726, Tel: (516) MY 1-8055; Sis. *V-S-P polyethylene insulation - Simplex Wire & Cable Co. 
Mgr: A.Il. Kott ..... FSC No. 05380 * VVC semiconductor capacitor - Computer Diode Corp. 

----~~~~------------I 3115 



Look in the 
Green Section 
for 
Products and' 
their Manufacturers 

Tell them 
you found \them 

in III 



• 

lPrn@ @(!!JCSLf 
@ornrnCSLf@rnw 
use it to locate 
information 
quickly 

The eem Product Index and Directory pinpoints any electronic product and 
the manufacturers making it. The index refers you to the manufacturer's 
catalog pages in eem. If a manufacturer does not have catalog pages, the 
Product Index refers you to the ,Manufacturers' Directory (Yellow Sec
tion) where you will find the manufacturer's name, address, phone num
ber, key personnel and local Sales Offices. 

RESISTORS, DISC-ALSO SEE RESISTORS 
BY MATERIAL TYPE 

Ae~:,:x B~=rd,l~a:!le~,ill,e,,,~,~~,:~,,,,,,,,,,,.,,,,.,,,,P 2065 
Aero,ox COl'll., Bmank Plallt, 1100 Cbestnllt St., 

Fil~::kCa::p~~ifil;ii"47tii'AYI:;""""""""""""."p 2065 
Lilli Isl •• d City, M. Y •................................... ".p 1516 

IRC, Ile'L 4111 Marlll Broad, Pbilldllphil, P •.... p 2135 
I'Jrofilm Resister Ce., IDe., 3 Siddle Rd., 

Cedar IInllls, N. I. 
Wl!1wyn Intematiolal, Inc., 811 Sharol, Dr., 

Westlake, Dhio 
Constanta Co. of Canada Ltd., 280 Regina Ave., 

Montreal, Que., Can. 
Metayac, Inc. 45-68 162nd St., Flushing, N. Y. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Welwyn Electric, ltd., Bedl inton, Northumberland, Eng. 

USE THE PRODUCT DIRECTORY - GREEN 'SECTION 

Tell them you saw it in eem 



VXS-VAR 
"VX SUPER REFRACTORY crucibles, boats - Western Gold 
* VY porcelain capacitor - Vitramon, Inc. 
"VAC ION pumps - Varian Associates 
VAC-OHM ELCTRNS. CO., P.O. Box 444, Haddontield,N.J.08033, 

Tel: 609-428-0001; Sis. Mgr: N. Williams ..... FSC 
No. 27690 

"VAC SORB pumps - Varian Associates 
* VAC-TlTE BOX circular polyethylene boxes - Clover Inds. 
* VAC-U-LOK valve entrance/exit- High Vacuum Equip. Corp. 
*VAC-U-SEL current rectifiers - General Electric Co, * VACAP variable vacuum capacitors - Oolinko I5t Wilkens, Inc. 
VACAP CORP., 1905 Summit Ave., Union City, N.J. 07087, Tel: 

201-867-6630; Sis. Mgr: L. Dolinko 
VACCO ELCTRNS., 10350 Vacca St., S. EI Monte, Calif. 91733, 

Tel: 213-283-0331, TWX: 910-587-3441; Sis. Mgr: 
G. Kay 

VACO PRODS. CO., 510 N. Dearborn St., Chicago, 111.60610 
* VACOMBO kits - Vaco Prods. Co. 
*VACPAC vacuum equipment - Hull Corp • 
• VACTEC, INC., 2423 Northline Industrial Blvd., Maryland Hgts., 

Mo. 63042, Tel: 314- B72·8300; Sis. Mgr: M. D. Levy ...... Pg. 1776 
Cal Encino, King-Way Assocs.,17100 VenturaBlvd.,213-

788-4124 
Santa Barbara, E.B. Schwerin/ 4922 La Gama Way, 

805B967-7317 
Conn Madison, A & M Elctrn. Reps., Ailene Dr.,203-245-

III 

Ind 
Kans 

Mass 

Mich 

Minn 

NY 

Ohio 

Pa 

Tex 

1031 
Chicago,.T.B. Hunter Assocs., 5653 W.lrving Pk. 

Rd., 312-777-2500 
Ft. Wayne, Tech Line,2512 East Dr., 219-484-5751 
Shawnee Mission, W. Robinson & Assoc., Box 466, 

913-262-!374 
Needham, A & M Elctrn. Reps., 1492 Highland Ave., 

6!7a444-8170 
Detroit, H.D. Mysing, 18450 W. McNichols Rd.,313-

537-5460 
Minneapolis, M. Foster CO" 228 S, Cedar Lake Rd., 

612-374-2612 
St. LouiS, f.A. W"eltei"iTi<:\i" 8754 8ig Seiid e:v~" 

314-968-0303 
Syracuse, C.W. Beach, 120 Ramsey Ave., 315-446-

9587 
'Cleveland, E.C. Frost Co" 30650 Pine Tree Rd., 

216-83H442 
Willow Grove, Tech Parts, 81 Old York Rd., 215-

659-1788 
Dallas. Allied Components, Box 38009,214-348-6660 
Houston, Allied Components, Ste. 288, Westport Dr., 

713a782-5406 
Utah Salt Lake City, Arrowhead Sis. Corp., 1966 West 

6255, S" 801-298-2751 
Va Lynchburg, Royelec Elctrns., Box 254, 703-846-71l7 
Wash Seattle, Blair Hirsh Co., 4013 Leary Way, N.W.,206-

783-3423 
Wisc Cedarburg, T.s. Hunter Assoc., Williams Dr., 414-

377-5536 
EXP: Mass, Plainville, Teknis, 617-695-3591 
FOR; Can, Montreal, Que., Ben-Manis Assoc., 2690 

Pit field Blvd., 514-336-4500 
VACTRIC CONTROL EQUIP., LTD., Garth Rd., Morden, Surrey, 

England, Tel: DERwent 6644; 515. Mgr: G.I. Boult 
VACTRONIC LAB. EQUIP .,INC., 21 Monmouth Ct., E. Northport, 

N.Y .1l731, Tel:(516JANI-26bO; Sis. Mgr: K. MorriS 
"VACULOY oxide free bar solder - Alpha Metals, Inc. 
*VACUMETTE resistor - ContLle,ltal Wirt Electro,lics Corp. 
VACUUM BARRIER CORP., 4 Barten La., Woburn, Mass. 01801, 

Tel: 617-933-3570; Sis. Mgr: W.A. Miller 
VACUUM CERAMICS, INC., 15 E. Main St., Cary, III. 60013, Tel: 

312-639-2186; Sis. Mgr: E. Skwarlo 
VACUUM EQUIP. DIV., Norton Co., 160 Charlemont St., Newton, 

Mass. 02161, Tel: 617-332-5800; 515. Mgr: J.J. Flood 
VACUUM INDS., INC., Sub. GCA Corp., 34 Linden St., Somerville, 

Mass. 02143, Tel:617-666-5450; Sis. Mgr:J.H .Durant 
VACUUM PRODS., INC., 25 Dock St., Mt. Vernon, N.Y.I0550, 

Tel: 914-664-7330; Sis. Mgr: G.D. Frank 
VACUUM RESEARCH MFG. CO., 3100 Crow Canyon Rd., San 

Ramon, Calif. 94583, Tel: 415-837-7241; 515. Mgr: 
N.A. Carter 

* VAL-90 thermostat- Valvende Labs. 
VALCOR ENGRG. CORP" 365 Carnegie Ave., Kenilworth, N.J., 

Tel: 201-245-1665, TWX: 710-996-5976; 515. Mgr: 
M. Maslow 

VALID DATA CORP"24002 Long Valley Kd., Calabasas, Callt. 
91302, Tel: 213-348-9363; Sis. Mgr: P. Pohl 

VAll DYNE ENGRG. CORP., 18819 Napa St., Northridge, Calit. 
91324, Tel: 213-886-8488; Sis. Mgr: M.J. Kopp 

VALOR INSTRS., INC" 13214 Chrenshaw Blvd., Gardena,.Calif. 
VALPEY CORP., 1400 Highland St., Holliston, Mass. 01746, Tel: 

617-429-4322, TWX: 710-346-6700 
VALPEY-FISHER CORP., 1015 First St., Holliston, Mass. 01746, 

Tel: 617-429-4392, TWX: 710-346-6700; Sis. Mgr: R. 
O. Ross ..... FSCNo. 79066 

*VALUBEL audible signals - Wheelock Signals, Inc. 
VALVERDE LABS., 60 .Main St., Oakfield, N.Y .14125, Tel: 716-

948-3251; 515; Mgr: F .0. Betters ...... FSC No. 04800 
*VAM air variable capacitors - JFD Electronics Co. 
*VAMP visual system - Singer General Precision Inc. 
*VAMP radiation area monitor - Victoreell, Inc. 
"VAN DE GRAAFF electrostatic generators - High Voltage E,)g. 
VAN WATERS & ROGERS, P.O. Box 3200, San FranCiSCO, Calif. 

94ll9, Tel: 415-467-2600, TWX: 415-393-7480; 
Corp. Scientific Apparatus Mgr: H.T. Rudow 

• VANGUARD ELECTRONICS, Div. Wyle Labs, 930 W. Hyde Park 
Blvd., Inglewood, Calif. 90302, Tel: 213 - 678-7161, TWX: 910-
328-6126; Sis. Mgr: G. McHale ...... FSC No. 03550 .... Pgs. 750, 751 

Ala Huntsville, J&B Elec. & Radio Elec. 825B.Wheeler, 
205-539-5156 

Ariz Phoenix, Howe & Howe Sales, Inc., Box 10497, 602-
264-7971 
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MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

------------------------. Cal Cuppertino, Deere Elctrns., Inc., 20440 Town etr. 
La., 408-257-3040 

Inglewood, Liberty Eletrns., 339 S. Isis Ave., Tel:. 
678-8111 

San Diego, D. Allen Co., 7969 Engineer Rd., 714-
278-9250 

Iowa Cedar Rapids, Reid Assocs.,.526 MNB.Bldg., 319-

Md 
362-6302 " 

Baltimore, J&B Elctrns., Inc., 5 N. Howard St.,301-
539-3835 

Mass Norwood, T. Crawford & Sens, Box 264, 617-762-
6878 . 

Minn MinneapoliS, F. PetersonCo.,4501 Minnetonka Blvd" 

NJ 

NY 

612-927-4453 
Ft. Lee, R.T. Reid Assocs., 530 Main St., 201-944-

9323 
Rochester I Marchese-Davi 5 Assocs., 97 Park Ave., 

716-442-9120 
Tex Dallas, Blackburn Assocs., Box20073,214-351-9991 
Wash Seattle, W.J. StulgiS Co., Inc., 608 W. Crockett St., 

(206) AT 2-7870 
VANGUARD RELAY CORP., 225. Cortland St., Lindenhurst, N.Y. 

1l757, Tel: 516-884-5000; Sis. Mgr: B.S •. Gilman 

- - - - - - - -Advertisement- - - - - - -
VANGUARD manufactures an extensive line 
of general purpose relays and time delay 
modules co'vering a broad spectrum of in
dustrial applications. Relay types from 1 to 
4 poles and 2 to 20 amps. Models include 
open, plug-in, enclosed, printed circuit use, 
antenna, sensitive and contactor. Time de
lay relays are plug-in, enclosed units with 
solid state timing circuit and relay output, 
with some models available from stock. All 
VANGUARD products are quality ellgineered 
and produced, competitively priced with de
pendable deliveries. Full literature available 
UlJon rt;que::.i.. 

VANTON PUMP & EQUIP. CORP" 201 Sweetland Ave., HillSide, 
N.J. 07025, Tel: 201-688-4120; 515. Mgr: G. Ryan 

* VAPALLOY vapor-deposition alloy-Hamilton Precision Metals 
* VAPODYNE vapor phase cooling - Thomson Elec. Co., Inc. 
*VAPOR-TEMP temperature/humidity chambers.- Blue M ~Iect. 
* VAPOR WRAPPER corrOSion preventing papers- Daubert Chern. 
* VAPOTRON vapor phase cooling - Thomson Elec. Co" Inc. 
VAR-LAC-OID CHEMICAL CO., 666 S. Front St., Elizabeth, 

N.J., Tel: 201-289-3630; 515. Mgr: I.E. Behrman 
VARADYNE, INC., 1805 Colorado Ave., Santa Monica, Calif. 

90404, Tel: 213-394-0271, TWX: 910-343-6856; Sis. 
Mgr: R. Cote 

*VARAX ac line conditioner - Wan lass Instruments 
* VARI-FINE motor controllers-Waber Eletms" Inc. 
• VARFLEX CORP., 514 W. Court St., Rome, N. Y. 13440, Tel: 315-

336-4400; Sis. Mgr: J. H. Finnegan ........ FSC No. 79074 .. Pg. 1588 
Cal Burlingame, Western Fibrous Glass Prods., 1590 

Rollins Rd., 415-692-2010 
Los Angeles, Electrical Spec. Co., 2820 East 12th 

St., 213-269-9511 
Los Angeles, Western Fibrous lilass Prods. (,;0. , 

1410 W. Olympic Blvd., 213-387-5201 
S. San Fr.ncisco, Electrical Spec. Co., 213 E. Harris 

Ave.,415-589-9611 
Colo Denver, Ward Elec. Su~ply Co., 1909 Blake St., 

Ga 

III 

Ky 

303-222-3541 
Chamblee, Prehler Electrical Insulation, 603U Peach 

tree Rd., 404-451-4266 
Chicago, Prehler Electrical Insulation, 2300 N. 

Kilbourn Ave., 312-384-6100 
Louisville, E & H Elec. Supply Co., 804 S. Fifth St., 

502-587-0991 
Mass Nahant, F.H. Hart, lI5 Pond St., 617-581-0381 
Minn St. Paul, Prehler Electrical Insulation, 935 Bush 

Mo 
NY 
Ohio 

Pa 

Tex 

Ave.,612-776-20ll 
St. LouiS, E.P. Gund, 2551 W. Dodier, 314-241-8645 
Carle PI~ W.R. Murphy, Box 177,516-333-6122 
Cleveland, Prehler Electrical Insulation, 12200 

Brookpark Rd., 216-267-2650 
Philadelphia, Martin Elec. Co., 6741 North 13th St., 

215-927-5858 
Pittsburgh, E.B.Beach Co., Verona Rd., 412-242-0400 
Dallas, Electrical Supply Corp., 2201 Laws St.,214-

741-1651 
it FOR: Can, Toronto, Ont" Electric Insulation & Fibre Co., 

Ltd., 24 Mendota Rd., 416-251-1174 
• VARI-L CO., INC., 207 Greenwich Ave.,Stamford, Conn. 06904, 

Tel: 203 - 323·2176, TWX: 710-4743369; Sis. Mgr: J. H. Kiser 
........ FSC No. 05375 .......................................... Pgs. 1714, 1715 

Ala Huntsville. 20th Centurv Mktq .. 902 Bob Wallace 
Ave .. S.W .. 205-536-1596 

Ari7 Scott!=idale. Bennewitz Assocs .. 532 N. Brown Ave •• 

Cal . 
Colo 

Mass 

NM 

NY 

602-947-7379 
Los Altos. Parsons Co .. One FirstSt..415-941-4745 
Los Angeles, J.C. SimOli Co., 5478 Wilshire Blvd., 

WE 9-2366 . 
San Jose. J.H. Kiser. 5608 Harvard Or .• 408-266-

4340 
Denver. Bennewitz Assocs., 2801 E. CofaxAve.,303-

399-1132 
Waltham. Electronic Comos.& Servs .. 611 Trapelo i 

Rd .• 617·894-6921 
AlbUQuerQue. Bennewitz Assocs .• 9720 Candeliaria 

Ave .. 505-299-8651 
Hicksville. Salsbury Assocs .• 331 W. John St .. 516-

938-1080 
I rvinqton. H'. SiJprentz Co .. 126 Deertrack La .. (914) 

LY 1-7970 
Rochester. JA. Gehrs Assoc .. lnc .• 410 N.Goodman 

St .. 716-473-2330 

* Trade Name-See Mfr. Listing 

Ohio Cincinnat.i. Luebbe Sis. Co .. 2649 Erie Ave .. 513-
871-4211 

'* Dayton, Ashby Assoc., Inc., 4130 Linden Ave., 513-
252-5627 

Pa Warminster. ArQus Assoc •• Inc .. Box 68. 215-
675-4!3l 

Tex Dallas. Texas AvionicsCo .. 4515PrenticeAve .• (214) 
EM 3-6324 

Va Alexandria. Gordon Assocs .. 244 BurqessAve .• 703-
548-9502 

Wash Seattle, D. Smith Sis. Co., 2320 North 45th St .. 206-
633-3160 

FOR: Can. Montreal. Que., Electrodesign, Ltd., 9124 St., 
Lawrence Blvd., 514-389-5914 
- - - - - - - -Advertisement- - - - - - - -
Vari-L's line of solid-state frequency con
trol devices has been giving the utmost in 
reliability to various precision measuring and 
control instruments for 15 years. The new 
Z-Match series of wideband transformers, 
doubly balanced mixers. hybrids, power di
viders and doublers is rapidly achieving the 
same wide acceptallce. Small size and flexible 
approach to design challenges in RF, VHF, 
and UHF impedance matching devices may be 
the answer for your own difficult project. 

VARI-LIGHT CORP., Sub. Polacoat, Inc., 9770 Conklin Rd., 
Cincinnati, Ohio 45242, Tel: 513-791-6330; Pres: 
D.H. Baltzer 

VARI-OHM ELCTRNS., INC., 65 Brightside Ave., E. Northport, 
N.Y. ll73l, Tel: 516-757-7220; 515. Mgr: J. Barker 

* VARI-PAK solid-state controlling device-Gems Co., Inc. 
"VARI-POWER-LiTE tube, tv camera pick-up - Electronic Homes 
* VARI-VAC metering valve- Vactronic Lab. Equip" Inc. 
* VARIABLE LEAK regulator - Granville-Phillips Co. 
* VARIABLE SCALE data reduction instr. - Gerber Scientific Instr 
VARIAN A~~~~R.AP"H, .• Rec~r~e; ~;~~~., p,OO .!'1it~~~I~.~~., 

VWc:lIlIl.U \or,t:t:I\/ \ordili. ""1:,)70, • t:1; "tJ.:r7J7-~"tUU 

TWX: 910-385-6301; 515. Mgr: R.H. Thompson 
VARIAN ASSOCS.,61l Hansen Way, Palo Alto, Calif., Tel: 415-

326-4000, TWX: 910-373-1731 ..... FSC No. 99313 
VARIAN ASSOCS., Analytical Instrument Div., 611 Hansen Way, 

Palo Alto, Calif. 94303, Tel: 415-326-4000, TWX: 
910-373-1731; 515. Mgr: H.E. Gauthier 

VARIAN ASSOCS., Radiation Div., 6ll Hansen Way, Palo Alto, 
Calif. 94303, Tel: 415-326-4000; 515. Mgr:R.Lavine 

VARIAN ASSOCS., Traveling Wave .Tube Div., 61l Hansen Way, 
Palo Alto, Calif. 94303, Tel: 415-326-4000, TWX: 
910-373-1731; 515. Mgr: W. Luebke ..... FSC 99313 

VARIAN ASSOCS., Vacuum Div., 61l Hansen Way, Palo Alto, 
Calif. 94303, Tel:415-326-4000, TWX:9IO-373-1731; 
Mktg. Mgr: M. McGarr 

• VARIAN DATA MACHINES, 2722 Michelson Dr., Irvine, Calif. 
92664, Tel: 714 - 833-2400, TWX: 910-596·1358; Sis. Mgr: 
H. Slover ............................................................................ I ..... Pg. 814 

Cal Los Altos, 4940 EI Camino Real, 415-968-9996 
• Santa Monica, 216 Pica Blvd., 213-392-4871 
Conn Vernon, Vernon Professional Ctr., Rte. 30, 203-

646-2550 
Fla Ft. Lauderdale, 2601 E. Oakland Pk. Blvd" 305-

. 563-3297 
III Park Ridge. 205 W. Touhy Ave., 312-692-7184 
Mass Waltham, 400 Wyman St., 617-899-6072 
Pa Fi. Washington, Box 291, 215-643-2355 
n Pittsburg, Greater Pittsburg Airport, Main Terminal 

Bldg., 412-246-9163 
Tex Houston, 3939 Hillcraft, 713-781-0105 
Va Alexandria. 714 Church St., 703-836-1101 

VARIAN INDUSTRIAL MICROWAVE OPERATION, :l01 Industial 
Way, San Carlos, Calif. 94070, Tel: 415-592-1221, 
TWX: 910-376-4893; 515. Mgr: H.C. Warner 

*VARICAP capacitors - TRW SemiCo,lductors Illc. 
* VARICON electrical contact- Elco Corp. 
*VARICORD/MICROCORD recorders - Photovolt Corp. 
VARIED INDUSTRIAL PRODS., INC., 445 Fifth Ave., Paterson, 

N.J. 07514, Tel: 201-279-2334; 515. Mgr: M.Nemeth 
"VARILINE variable delay line - Columbia Components Corp. 
* VARILOK electrical contact- Elco Corp. 
"VARIOGON phase shifter - Nilsen Mfg., Co. 
* VARIPAK printed circuit card cage - Elco Corp. 
* VARIPATE interconnecting sys. - Elco Corp. 
* VARITOR elec. variable inductor - Data Delay Devices 
*VARITRIM capacitors - Voitronics Corporatioll 
VARO GENERAL, Garland Bank Bldg., Garland, Tex. 75040, 

Tel: 214-272-1571; Pres: J.G. Smith ... FSC 83003 
VARO, INC., Electrokinetics Div., 402 E. Gutierrez St., Santa 

Barbara, Calif. 93101, Tel: 805-963-2055, TWX: 
805-442-7200; Mktg. Mgr: D. Worden; FSC No.02101 

.VARO, INC., Electron Devices DiY., 2203 Walnut St., Garland, Tex. 
75040, Tel: 214 - 272·3561, TWX: 910-860·5194; Sis. Mgr: 
C. M. Wood ........ FSC No. 27777 ...................................... Pg. 2918 

- - .. - - - - -Advertisement- - - - - - - -
ARE YOU WORKING IN THE DARK? Varo 
can help you sei;! the light. Our Electron 
Devices Division has a complete line of Image 
IntenSifier and Infra-red Converter Tubes for 
every low light level application. Whether your 
requirement is for a simple Image COl1verter, 
a straight through Image Intensifier, or the 
more complex variable magnification Image 
I ntensifiers, the Electron Devices Division can 
fill your needs. 
I f our present production does not meet your 
needs, our Engineering Group can develop a 
tube to your specific requirements. 

VARO, INC., Microcircuits Prods. Div., 900 N. Shiloh Rd., Gar
land, Tex. 75040, Tel: 214-272-3571, TWX: 910-860-
5186; Mktg. Mgr: J.H. Moore 

eem/1969 



· •• Includllll Federal Supply Codes (FSC) w\1ere available 

VARO, INC., Power Controls Div., 725 E. Walnut St" Garland, 
Tex. 75040 

• VARO, INC., Semit:onductor DiY., 1000 N. Shiloh Rd., Garland, 
Tex. 75040, Tel: 214·272-4551, TWX: 910-860·5194: Sis. Mill: 
H. Hess .................................................................................... PI. 2629 

Cal Los Angeles, Corcoran Assocs., Box 45897, 213-
823-2425 

Palo Alto. R.A. Banks Sis. Corp .. 1029 Conoration 
Way. 415-964-4464 

Colo Denver, J.F. Hurlbut Co., 2240 S. Adams St., 303-
756-2046 

Conn North Haven, Kitchin & Kutchin, Inc .. 22 Broadway, 

Fla 

III 

Ind 

203-239-0212 
Orlando. Buchanan & Abrams Assoc •• Inc .• Box 602b·. 

305-423-8995 
Lombard, Olson Sales Co .. 1005E.WashingtonBlvd., 

312-&27-3502 
Indianapolis, Technical Reps" Inc •• 400 Meadows 

Dr., 317-546-4%7 
Mass Lexington, Kitchen & Kutchin, Inc., 17 Waltham 

St .. bl7 -8b2-823O 
Mich Dearborn, Villani-Pitcher, 20233 Ann Arbor Trail, 

313-271-4600 
Minn Minneapolis. L.F. Green Assoc .. 6225 University 

NJ 

NY 

Ave .. N.E .. 612-781-lbll 
Ridgewood,lnstrumentation Sales Co., 170 E. Ridge

wood. 201-445-5210 
Ithaca, B. Dean, Inc., 714 W. Clinton St., 607-272-

2187 
Ohio Dayton, J.C. Hofstetter Co., 3300 S. Dixie Dr., 

513-298-0662 
Medina, J.C. Hofstetter Co .. 5168 Valley View Dr., 

21b-241-488O 
Ore Portland. C.K. Shanks & Assoc ... 3176 Southwest 

87th Ave .. 503-292-5656 
Tex Garland, Whiteside Sis. Co., Box 22, 214-276-8382 
Utah Granger. J.F. HurlbutCo •• 3817 West 3280 5 .. 

801-299-4321 
Va Annadale. T. Davis Marketers. Inc .• 4210 Daniels 

Aye 703-941-2313 
• VARO, INC., Shtlc Jio .. r DiY., 1600 Dallas N. Pkwy., Plano, Tex. 

75074, Tel:214- 231·5111, TWX: 910-860-5640; Ind'l. Sis. Mil': 
P. J. Thompson, Mil. SIs. M"" C. L. PlJlle ........ FSC No. 24039 
...................................................................................... pp. 2138, 2139 

III Mt. Pleasant, B.D. Johnson, 215 E. Prospect Ave .• 

NJ 

Tex 

312-259-8100 
MountainSide, H.J. Lutz, 185 Chipmunk Hill, 201-

232-4256 
Plano, p. Garlington, 1600 Dallas N. Pkwy., 214-

231-5111 
VARO OPTICAL, INC., 215 E. Prospect Ave., Mt. Prospect, 

III. 60056, Tel: 312-259-8100; Mktg. Mgr: E. Wood 
*VAROID variable toroid - Vanguard Electronics 
* VAROTAL television lenses-Albion Optical Co"lne. 
* VARSOL solvent cleaner- Humble Oil & Refining Co. 
VAT RON solvent - Baron-Blakeslee, Inc. 
*VECO VAMP meter protector - Victory Engineering Corp. 
* VECOR tape acces. & microphones - Vidaire Elec. Mfg. Corp. 
*VECTOR telemetry products - United Aircraft Corporation 
VECTOR DEPT .OF NORDEN,Div.UnitedAircraftCorp., Trevose, 

Pa.19047 
VECTOR DIV" United Aircraft, Southampton, Pa.18966 
*VECTOR DYNAMICS dc motor controls - Parzen Research, Inc. 
• VECTOR ELCTRN. CO., INC., 12460 Gladstone Ave., Sylmar, 

CaIH. 91342, Tel: 213·365-9661. TWX: 910-496-1539: Sis. 
M"" F. L HIII ........ FSC No. 82893 ........................ Pgs. 593, 1006 

EXP: Cal, Santa Monica, Trans-World Trade, Box 1037 
• VECTOR ENGRG. INC., 58 Brown Ave., Sprinlfield, N. J. 07081, 

Tel: 201· 379-7600, TWX: 710-983-4448: Gen'l. Mv. W. H. Collins 
........ FSC No. 14813 .............................................. Pgs. 2140, 2141 

Cal Menlo Park, Straube Assocs" 483 Willow Rd., 415-
323-2476 

Conn Meriden, Abbott/Allison Co., Box 467,203-237-9232 
Fla Orlando, E C A Assocs., 711 N. Magnolia Ave" 305-

Md 

NJ 

NC 

424-0701 
Silver Soring, L.G. White & Co., Inc., 1110 Fidler 

La., 301-585-3141 
Ridgewood, Instrumentation Sis. Co., Box 403, GI 

5-5210 
Winston-Salem, L.G. White Southern, Box 2356,919-

725-3612 
Pa Narberth, L.G. White, 100 N. Essex, 215-664-6505 

• VECTOR INDS., A Teledyne Co., 821 San Antonio Rd., Palo Alto, 
Calif. 94303, Tel: 415 - 327-2955, TWX: 910·373·1770: Sis. Mil': 
J. L Monlillo ........ FSC No. 24022 .................................... Pe. 1717 

Cal Encino, Cain & Co., 15720 Ventura Blvd., 213-.783-

Fla 

III 

Md 

4700 
Los Altos, Cain & Co., 175 S. San Antonio Rd., 415-

948-6533 
San Diego, Cain & Co., 3595 1\,\. Acadia Blvd., 714-

278-1031 
Mailiand, Cain & Co., 2523 Chippewa Trail, 305-

644-2366 
MI. Prospect, R.F. Forlaw, 1203 Ironwood Dr.,312-

253-3578 
Baltimore, Engineering Assocs., 1406 Shoemaker 

Rd., 301-825-2385 
Mass Burlington, Tritek, Inc., 165A Bedford St., 617-272-

NJ 
4550 

Wayne, Maloy, Slagnitti & Co., 7 Abbott Rd., 201-
696-3747 

NY Liverpool, Cain & Co., 324-lst St., 315-457-4871 
Ohio Columbus, Cain & Co., 2485 Lipton Rd., 614-861-

2119 . 
Pa 

Tex 

Bala-Cynwyd, Cain & Co., One Bala Ave. Bldg., 
215-664-3797 

Dallas, Cain & Co., 8609 Northwest Plaza Dr., 214-
369-2897 

EXP: NY, New York, Machine & Prods. Co., 52 Wall St., 
212-944-4370 

SE£ PAGE 352 TO GET YOUR COpy OF THE RADIO-RECTRONIC MAStER 

*VECTOR VANE 3- dimensional wind sensor - Meteorology 
Research 

• VECTRON LABS., INC., 146 S.lIlck St., Shmford, Conn. 06902, 
Tel: 203· 324-9225: Sis. Mill: A. I. Clllllhi... ..... FSC No. 27802 

VAR-VEN 

""ELVET VERNIER dial drive - National Radio Co., Inc. 
VEMALINE PRODS. CO., 455 W. Main St., Wyckoff, N.J. 07481, 

Tel: 201-891-3200, TWX: 201-337-4500; Sis. Mgr: 
L. Petersen ._. FSC No. 08730 

.................................................................................................. PI. 1136 VENNER ELCTRNS., LTD., Kingston By-Pass, New Malden, 
Surrey, England, Tel: 01-942-2442; Sis. Mgr: D.R. Cal Los t:::I~~_~~;£~~oenduve, Inc., 7407 Melrose 

" Palo Alto, Fetty/Schoenduve, Inc., 253 Town & 

Colo 
Country Village, 415-321-7041 

Loveland, Kelley Enterprises, 336 East 4th St., 303-
667-1316 

Conn Milford, Westwood Assocs.,135CherrySt.,203-878-

III 
8528 

Park Ridge, RF Specialists, 118 W. Higgins Rd .. 
312-698-2044 

Mass Waltham,Westwood Assocs., 181 West St., 617-891-

NJ 

NY 

7810 
Woodcliff Lake, F & F Assocs., 58 Arcadia Rd" 

201-778-6767 
Westbury, F & F Assocs., 461 Old Country Rd .. 

516-334-1160 
Ohio Fairborn, Com par-Ohio, Box 388, 513-878-2631 
• Fairview Park, Compar-Ohio, Box 4791, 216-333-

Pa 

Va 

4120 
Newtown SQ •• Holdsworth & Co., Inc., Box 298, 

215-356-8550 
Falls Church, Jay Co., 2914 Annandale Rd., 703-534-

7800 
Wash Seattle, Paratech, 2208 N.W. Market St., 206-784-

6447 
* VECTROSCOPE color tv tester- Lettrotech, Inc. 

*VEDET vechical detectors - Ferra"ti-Packard Ltd. 
* VEE CAL ceramic capacitor - Vitramon, Inc. 
*.VEE JEM ceramic chip capacitor- Vitramon, Inc. 
VEECO INSTRS., INC., Terminal Dr., Plainview, N.Y.11803, Tel: 

(516) OV 1-8300; Sis. Mgr: J. Rivlin ..... FSC 00124 
*VEEDER-DECADE decade counters - Veeder-Root 
• VEEDER·ROOT, 70 Squnt St., Hartford, Conn. 06102, Tel: 203 • 

527·7201; Sis. M"" S. Struble ........ FSC No. 79142 ........ PI. 1055 
Cal Glendale. 1049 Grand Central Ave .. 213-245-8421 
• Placentia, Western Automation, Inc" Box 116, 114-

Ga 
III 

Md 
Mass 
Mich 

Minn 
NJ 
NY 

525-0273 
Atlanta,3224 Peachtree Rd., N.E., 404-233-6203 
Chicago. Clarkson Engr .Co., 5518W. Lawrence Ave .. 

312-288-2314 
Des Plaines. 455 State St .. 312-824-0188 
Lutherville. 126 Othoridae Rd .. 301-539-7018 
Danvers. 29 Andover St .. 617-774-6110 
Birmingham. Electro-Mation Assocs., 1137 Cole St., 

313-564-6517 
Detroit. 648 Eastland ProfeSSional Bid ... 313-372-

2220 
Minneaooli •. 2401 West 66th St .. 612-866-4811 
E. Orange. 51 Lincoln St., 201-673-2660 
Brooklyn. Wendel Elec. Co., 191 Greenpoint Ave .. 

212-389-3686 
Rochester, Ossman Instr., Inc., 3100 Monroe Ave., 

716-586-0350 
Rochester. Veeder-Root. 100 Aliens Creek Rd •• 

716-244-0500 
Syracuse, Ossman Instr., Inc., 101 Pickard Dr., 

315-454-2461 
Vestal, Ossman Instr., inc., Vestal Pkwy., E., 601-

T8~9947 
Wappingers Falls, Ossman Instr .. lnc .. 60x207.914-

297-7777 
~hio C inci nnati. 5725 Dragon Way. 513-271-6200 

CinCinnati, J.W. Murray & Assocs., Inc., 3985 Race 
Rd., 513-662-1616 

Pa · 
SC 

Tex 

Cleveland. MoM. Haley Co., 6364 Pearl Rd., 216-
884-8460 

Cleveland. Veeder-Root. 12417Ceader Rd .• 216-462-
2634 

Glenside. 139 S. Easton Rd .. 215-887-0708 
Philadelphia, Penn-Dellnstr.Sls.,lnc., 709 Bethelhem 

Pk., 215-247-7389 
Pittsburgh, Bollinger& Bradford. Box 8088,412-561-

2340 
Greenvi lie, Spartanburg Hwy., Box 1845,803-242-

5733 
Dallas, 9711 Broken Bow Rd .. 214-747-5483 
Houston. Durlam Assoc .• 12714 Cobblestone, 713-

468-4000 
FOR: Can. Toronto, Onl., 26 Fieldway Rd., 416-239-3094 

* VEETUBE sPectrometer tube - Veeco Instrs., Inc. 
VEGA ELCTRNS. CORP .. 2115 De La Cruz Blvd., Santa Clara, 

Calif. Tel: 408-243-9777; Nat'l. Mgr: C. Wilkinson 
• VEGA PRECISION LABS., INC., 239 Maple Ave., Vienna, VI. 

22180, Tel: 703·938-8300: Pres: D. F. Gumb ........ FSC No. 23115 
.................................................................................... pp. 1718, 1719 

EXP: NY, Huntington, H.H. Munsey Co., Inc., Box 236, 
516-423-4824 

VELMEX, INC., Box 78, Holcomb, N.Y .14469, Tel: 315-657-6151; 
Sis. Mgr: J.C. Evans 

- - - - - - - -Advertisement- - - - - - -
Series A 1000 UNILEX Electromagnetic 

Actuator optimizes the magnetic circuit and 
mechanical coupling to produce mi llisecond 
time range linear motion in either direction. 
Force 8 oz., stroke 1/8". Pulsed voltages for 
fast operation ar.e approximately 10 X rated 
continuous DC voltages. Continuous power 
consumption 3 watts: Size less than 1" cube. 

*VELCO communication systems, eqUipment, compo,lents, .. 
Virginia Elctrns. Co., Inc. 

*VELOSTAT volume conductive plastics-Custom Materials 
VELONEX, Div. Pulse Engrg., Inc., 560 Robert Ave., Santa Clara, 

Calif. 95050, Tel: 408-244-7370, TWX: 910-338-0114; 
Sis. Mgr: D. Crepeau 

Ollington 

• VENT·RAK, INC., 525 S. Webster AYe., Indianapolis, Ind. 46219, 
Tel: 317 • 359-5407; Sis. Mill: L. M. Vauehn ........ FSC No. 06666 
.................................................................................................... PI. 594 

Ala HuntSVille, Young & lawrence Assoc .. 2907 Gov-
ernors Dr., S.W" 205-539-6575 

Ariz Phoenix, R.A. Mayes Co •• 4747 North 16th St., 602-

Cal 
279-5243 

Burlingame, Dynamic Assocs., 1011 E. Cadillac 
Way, 415-344-2521 

Los Angeles. Dynamic Assocs .. 2500 S. La Cienega 
Blvd •• 213-933-5833 

Colo Broomfield, R.A. Mayes Co .. Box 9,303-466-6311 
Conn Waterbury, CoakleY, Boyd & Abbett, 6 Gaywood Dr., 

Fla 

III 

Ind 

Md 

Mass 

Mich 
Minn 

Mo 

NJ 
NM 

NY 

Ne 

Ohio 

Okla 

Tex 
Wash 

FOR: 

203-75b-8766 
Winter Pk.. YounG & Lawrence Assocs .. 601 N. 

New York Ave .. 305-647-6929 
Chicago. R.M. Krueger Co .. 5755W.lrving Park 

Rd., 312-282-8444 
Indianapolis, Thomas & Sukup, Inc .. 2060 Easl541h 

9: . 117-2~1-4~74 
Bethesda. G. Rosen & Assocs .• Inc .. 9501 Wadsworth 

Dr., 301-365-5113 
Needham, Coakley, Boyd & Abbett, Inc .• 1424 High

land Ave .. 617-444-5470 
Royal Oak, M. VOgt, 2817 Bamlet Rd., 313-549-3355 
Minneapolis, Hasse & Assocs., 3825 York Ave .. 

N.612-588-0551 
St. Louis, Lowell-Kangas & Assoc., Creve Coeur 

Sto., 314-647-1111 
Glen Rock. R.L. Ringer Co .• Box 114.201-444-1434 
AIb\JauerQue, R,A, Mayes Co., 8016 Zuni Rd., S.E .. 

505-265-7989 
Syracuse. R.L. Ringer Co .. c/o Rep-Tech. Inc .. 

Pickard Bldg .. 315-454-0761 
Charlotte, Missiletronics. Inc., 1321 E. Morehead 

St .• 704-334-3994 
Cleveland, Components Eng. Co .. 7461 N. Linden 

La .. 216-842-2737 
Tulsa. T .J. Ray Co •• 8514 East 31st PI., 918-627-

1515 
Bellaire. R. Martin Assocs .. Box 1002. 713-468-3877 
Seattle. Electronic Sis. Coro .. Box 6535.206-932-

0330 
Can. Montreal, Que., Electronic Mktg. Co" Ltd •• 

3600 Barclay Ave., 514-739-8052 

*VENTENDER automatic ventilati"g equip. - Integrated Dev. Co. 
VENTRON CORP., Metal Chemicals Div., Congress St., Beverly, 

Mass. 01915, Tel: 617-922-1875, TWX: 617-927-
1103; V.p. Mktg: J.R. Relick 

VENTRON ELCTRNS. CORP ., Controls Div., Materials Oiv.,P .0, 
Box 529, Bradford, Pa. 16701, Tel: 814-362-3586, 

, TWX: 510-695-5110; Mktg. Mgr.-Controls Div: L,D. 
Morehouse; Materials Div: C. Smith 

VENT RON INSTRS. CORP., Magnion Div., 144 Middlesex Tpke., 
Burlington, Mass. 01803, Tel: 617-272-5200; Sis. 
Mgr: R,s. Locke 

• VENTURA Patents - Permavolt Transformers, Inc. 

• VENUS SCIENTIFIC, INC., 399 Smith St., Farminldale, N. Y. 
11735, Til: 516·293-4100; Sis. Mill: P. D. Blckwlth .............. .. 
...................................................................................... pp. 2142, 2143 

Ariz Temple, F.Y. Gates Co., Inc., 3300 S. Mill Ave., 

Cal 
6QM66-5441 

Menl:lf-~1~Shiell Assocs., 1205 Middle Ave., 

Pasadena, Advanced Techniques, 3760 Edgeview Dr., 
213-351-9160 

Colo Denver, F.Y. Gates Co., Inc., 1930 S. Navajo, 303-

Fla 

Ga 

III 

Md 

761-0591 
Orlando, Physimetrics, Inc., mWoodcock Rd.,305-

841-4956 
Atlanta, Physimetrics, Inc .. 3376 Peachtree Rd., N. 

E., 404-237-8278 
Northfield, Torkelson Assocs., 540 W.Frontage Rd., 

312-446-8450 
Crownsville, Tomco Sis. Co., Long Point on Severn, 

301-849-2401 
Mass Needham, Addelco Corp., 56 Pickering St,,617-444-

4754 
Mlch Farmington, A.K. Davis Co., 22725 Orchard Lake 

Dr., 313-474-8300 
Minn Minneapolis, Torkelson Assocs., 4820 West 77th St., 

Me 

NM 

NY 

NC 

612-920-1046 
Flor~~~l~~acturers Sis. & Service, Box 656, 

AlbUQuerque, F.Y. Gates Co., Inc., 2361 Texas.N.E., 
505-298-1875 

Greenvale, B.D. Aaron & Co., 55 Northern Blvd., 
516-621-0630 

Schenectady, N.W. Alexander & Assoc., Box 2013, 
518-377-0581 

Raleigh, Physimetrics, Inc., 3500 Six Forks Rd., 919-
787-9265 

Ohio Dayton, F ,L. Ohmer & Assoc., Box 2013, 513-434-

Pa 

Tex 

1454 
New Britain, Kastle Assocs., 434 E. Butler Ave., 

215-348-446& 
Richardson, P.J. Scanlon Co., 724 S. Sherman St., 

(214) AD 1-4661 
Utah Salt Lake City, F.Y. Gates Co., Inc., 455 E. Fourth 

S.,801-359-1101 

3119 



VEN·VID 

Wash Bellevue, Peninsula Assocs., 10220 N.E. First La., 
(206) GL 4-2401 

EXP: NY, New York, Sylvan Ginsbury, Ltd., 72 West 
45th St., (212) MU 7-3213 

FOR: Can, Montreal, Que., Electrodesign, Ltd., 9124 St. 
Lawrence BI,vd., 514-389-5914 

*VERO-A-RAY lamps & lighting fixtures - Lear Siegler, Inc. 
* VERITRAK process control instrumentation - Motorola 

Instrumentation & Control, Inc. 
VERITRON WEST, INC., 20245 Sunburst St., Chatsworth, Calif. 

91311, Tel: 213-341-7770, TWX: 910-494-1212; Sis. 
Mgr: C. Reese 

*VERITOR potentiometric &. resistance measuring insts.-tiiddle 
*VERITRAK process control instrumentation - Motorola, Inc. * VERNAC meas. instr. -Infrared Inds., Inc. 
* VERNA TONE plastic mufflers- Vernay Labs. 
VERNAY LABS., E. South College St., YeliowSprings,Ohio 45387, 

Tel: 513-767-7261; Sis. Mgr: S. Pomeranz 
*VERNISYN, INCRESYN, ROT05YN magnetic encoders-Data Tecn. 
VERNITRON, Electrical Comps., P .0, Box 878, Norwalk, Conn. 

06852, Gen'l. Mgr: A. Pini 
• VERNITRON CORP., 59 Cenlrsl Ave., Farmingdale, N. Y. 11735, 

Tel: 516· 694-5002, TWX: 510·224-6890; Sis. Mil: S. Wexler 
........ FSC No. 10651 .......................................... Pgs. 811·813, 1771 

Cal Los Angeles, Halbar Assocs" 1805 W. Third St" 
213-387-8283 

Colo Littleton, Hilleary Assocs" 2552 Ridge Rd" 303-794 
4279 

Conn North Haven. Kitchen & Kutchin. 22 Broadway, 203-
239-0212 

Fla St. Petersbur •• Orbe.lnc .• 4410 Central Ave .• 813-
894-0687 . 

III Chicago, D. Dolin Sis. Co., 3525 W. Peterson Ave., 
(312) JU 8-3738 

Md Laurel. W.C. Joiner. 8712 Gravstone La .• 301-725-
8292 

Mass Lexington. Kitchen & Kutchin, 17 Waltham St., (617) 
VO 2-8230 

Mich Lathrup Village, R.C. Nordstrnm Cry.; Rryx 32, 313-
564-6128 

Minn Minneapolis, F. Peterson Co,,4501 Minnetonka Blvd., 
612-927-4453 

Mo Hazelwood, Thunderbird Engrg. Sis. & Servs., Inc., 
400 Brookes Dr" <3(4) PE 1-4343 

Ohio Dayton. Rixan Assocs., 5752 Wadsworth Rd" (513) 
BA 2-0011 

Pa PhiladelPhia, A.C. Lanson. 720 Selmer Rd., (215) 
OR 7-1224 

Tex Ft. Worth, W.P. Fralia, Box 12625,817-738-2394 
Wash Seattle. R. Johnston Co •• 1011 Northeast 69th St" 

(206) LA 4-5170 
• VERNITRON CORP., Control Camps. Div., 1742 S. Crenshaw Blvd., 

Torrance, Calif. 90501, Tel: 213·328·2504, TWX: 910-349-6250; 
Sis. Mar: A. Menil .... Pgs. 811·813, 1771,2679-2681,2683·2686 

(Refer to Vernitron Corp. for sales office information.> 
• VERNITRON CORP., Diailal Prods. Div., 59 Central Ave., Farm· 

inldale, N. Y. 11735, Tel: 516·694-5002, TWX: 510-224-6890; 
Sis. Mil: F. Bowser .................... PIS. 811-813, 1771, 2679·2681 

(Refer to Vernitron Corp. for sales office information.) 
• VERNITRON CORP., Magnetic Technoloay Div., 21001 Kitlridge 

st., Canop Pk., Calif. 91303, Tel: 213·887·7700, TWX: 910-
494-1217; Sis. Mgr: B. Selbach .... Pgs. 811-813,1771,2679-2681 

(Refer to Vernitron Corp. for sales office information.> 
• VERNITRON CORP., Motor Prods. Div., 50 Gazza Blvd., Farm· 

inldale, N. Y. 11735, Tel: 516·694-5002, TWX: 510·224-6890; 
Sis. Mv. S. WexI8l ...................... Pgs. 811·813,1771,2679·2681 

(Refer to Vernitron Corp. for sales office information) 

• VERNITRON ELECTRICAL COMPONENTS, Beau Prods. Div., 117 
Union Ave., Laconia. N. H. 03246, Tel: 603·524-5101, TWX: 
710·364-1843; Sis. Mil: R. K. Arboaast .............. Pgs. 1004, 1005 

Ala Montgomery, S.K. Wallace Assocs., Inc., 1871 Grove 
Hill La., 205-262-20U 

Ariz Phoenix, R.A. Mayes Co., 4747 North 16th St., 602-

Cal 
279-5243 

Culver City, Feldman-Roberts & Assocs., 9724 
Washington Blvd .. 213-870-5973 

Los Altos, R.A. Strassner Co., 885 N. San Antonio 
Rd., 415-948-3334 

Los Angeles, R.A. Strassner Co., 3003 Glendale 
Blvd., 213-666-4040 

Colo Broomfield, R.A. Mayes Co., Box 9,303-466-6311 
Conn Farmington, R. Perron & Co., Inc., 10 Briarwood 

Fla 

Ga 

III 

Rd., 203-673-4825 
Trumbull, R. Perron & Co., 36 Louis St., 203-

268-9631 
Lutz, S.K. Wallace Assocs .. lnc., Box 67,813-949-

1817 
Miami, S.K. Wallace Assocs., Inc., 3U5 Northwest 

81st Terr., 305-691-1654 
Atlanta, S.K. Wallace Assocs., 715 Flamingo Dr., 

404-753-8463 
Chicago, G. MeL. Cole Co., 6514 W. Higgins Rd., 

312-774-3535 

------------------------1 Mo 

NH 
NJ 

NM 

NY 

NC 

Kansas City, K & M 515. Co., 1627 Main St., 816-
471-1355 

Dover, R. Perron & Co., 1 Elm St., 603-742-2321 
Cherry Hill, E.s. Component Sis., 314 Columbia 

Blvd., 609-667-5341 
Livingston, Murray Co., 25 W. Northfield Rd., 

201-992-0520 
Albuquerque, R.A. Mayes Co., 8016 Zuni Rd.,S.E., 

505-265-7989 
Alexander, B.H. Tollefson Assoes., Inc., Bo)( 247, 

716-591-1219 
E. Syracuse, B.H. Tollefson Assocs., Inc., Box 147, 

315-463-4507 
Jackson Hgts., C. Landis Sis. Co., 34-28 80th St., 

212-458-7900 
Rochester, BoH. Tollefson Assocs., Inc., 110 Allen 

Creek Rd., 716-271-4141 
W. Winfield, BoH. Tollefson Assocs., Inc., 315-822-

5647 
Kernersville, S.K. Wallace Assocs., Inc., Box 526, 

919-993-3993 
Matthews, S.K. Wallace Assocs" Inc., Box 215,704-

847-9262 
Ohio Cincinnati, Scott Elctrns., Inc., 9505 Montgomery 

Pa 

Rd., 513-791-2513 
Cleveland, Scott Elctrns" Inc., 1836 Euclid Ave., 

216-861-2626 
Columbus, Scott Elctrns., Inc., 79 E. State St., 614-

228-2313 
Dayton, Scott Elctrns., Inc., 517 Hulman Bldg., 513-

223-2652 
Philadelphia, H. LewiS Co., 1801J.F.KennedyBlvd., 

215-567-2068 
Pittsburg, Scott Elctrns., Inc., 313 Empire Bldg., 

412-471-5233 
Tenn Memphis, S.K. Wallace Assocs., Inc" 5960 Brier-

Tex 
dale Cove, 910-682-2281 

Houston, R.A. Mayes Co., 6710 Mullins Dr., 713-
664=4670 

Richardson, R.A. MayesCo.,Boxl021,214-235-3043 
Wash Seattle, D. Miller Sis. Co., 2323 North 45th St., 206-

632-7070 
FOR: Can, Scarborough, Ont., Banke Elctrns., Ltd., 767 

Warden Ave., 416-751-7484 
• VERO ELCTRNS. INC., 176 Centrai Ave., Farmingdale, N. Y. 

11735, Tel: 516·694-6550, TWX: 510·224-6425; V. P. Gen'l. 
Mv. W. J. O'Donnell .............................................................. P,. 595 

Ala Huntsville, J & B Assocs., 825 B Wheeler Ave., 
205-539-5156 

Cal Los Angeles Dyna Sis. Co., Box 6757,213-268-1175 
Conn Milford, To~ino Engrg. Sis., Box 402, (203) TR 4-

DC 
Fla 
III 

Ind 
Md 

Mass 

Neb 

NJ 

NY 

Tex 

6643 
Washington, J&B Assocs., ENterprise 1-6049 
Winter Park, J & B Assocs., Box 577, 305-831-2666 
Chicago, Actronics Sis. Engrg., Inc., 4750 N. Mil-

waukee Ave., 312-286-1037 
Ft. Wayne, McDonald Sis. Co., 227 S. Cornell Cir. 
Baltimore, J & B Assocs., 5 N. Howard St., 301-539-

3835 
Needham Hgts., T odino Engrg. Sales, 50 Kearney 

Rd., (617l HI 4-7925 
Lincoln, Marketing Assocs., Box 53938, 402-434-

5244 
Ft. Lee, K.E. Hughes, 2175 Lemoine Ave., 201-944-

1600 
Rochester, Reed Elctrns., 2815 Monroe Ave., <7(6) 

GR 3-2767 
Vestal, Reed Elctrns., Box 187,607-748-7391 
Dallas, Elcom, 2616 W. Mockingbird La., (214) 

FL 2-5006 
*VEROBOARD wiring board - Vero ElectroniCS, Inc. 
*VERORACK P.C. card frames - Vero Electronics Inc. 
* VERS-A-WIND winding drives- Hobbs Mfg. Co. 
* VERSA CUTTER cut-off machines - Foster & Allen, Inc. * VERSA FEED take-off machines- Foster & Allen, Inc. 
* VERSA GEAR change gear timer - Foster & Allen, Inc. 
* VERSA-LOCK matv device lock - Blonder-Tongue Labs., Inc. 
*VERSA-PROBE micro grid dipper - Versa-Tronics * VERSA-PROX proximity switch - Electro Prods. Labs., Inc. 
*VERSA STORE core memories - Varian Data Machines 
*VERSA-TENNA antennas - Versa-Tronics 
VERSA-TRONICS, 3016 Deer Pass Rd., Marengo, III. 60152, Tel: 

815-568-8628; Sis. Mgr: J.S. Naber 

- ...... - - ... - -Advertisement- - .............. ... 
Electronics Prototype and circuit develop
ment and consulting; Vacuum tube and solid 
state. Versa-Tenna's for VHF and UHF, 
first in instant magnetic mounts. Tunable 
HF-VHF-monopoles. Versa-Probe, micro
dipper UHF-VHF resonance detector (use as 
G.O.O,) Solid-State stimulators & diathermy. 
Portable and special stroboscopic lights. 

Oak Park, Wasson-Gallagher, 1024 North Blvd.,312- * VERSA FRAME solid state logic modules - Design Prods. CorP. 
383-6572 * VERSAMOUNT BRACKETS card guides - Calabro Plastics 

Ind Ft. Wayne, Scott Elctrns., Inc., 124 W. Washington *VERSAPAC miniature industrial relays - Hart-Advance Relay Di 
St., 219-743-1586 * VERSATAP matv tap offs - Blonder-Tongue Labs .. Inc. 

Indianapolis, Scott Elctrns., Inc., 1327 N. Pennsyl- *VERSILUBE silicone lubricant-General Elec. Co. 
vania St., 317-635-8951 VERSITHERM, INC., 51 Toledo St., Farmingdale, N.Y., Tel:516-

Iowa Ft. Dodge, Heimann Co., Inc., 236 lth Ave., N., 694-6363; Sis. Mgr: S.H. Lamston 
515-576-2374 *VERSITOR portable potemtiometers and bridges - Biddle, James 

Ky Louisville, Scott Elctrns., 334 Francis Bldg., 502- *VERTSIPORT vertical support - Milton Ross Co. 
583-3220 VESTAL MODERN DESIGN CORP., Vestal Pkwy., E., Vestal, 

Md Silver Spring, G.B. Pearlman Assocs., 2815 Shanan- N.Y .13850, Tel:607-785-9901; Sis. Mgr: E.D.Conner 
dale Dr.,301-572-4477 • VmER, A. R., CO., P. O. Box 143, Rebersburg, Pa., Tel: 814· 

Mass Norwood, R. Perron & Co., 159 Morse St., 617-762- 349-5461; Sis. Mv. A. R. Vetter ...................................... Pg. 2162 
8114 * VI/LAM plastic overlays - NIP Co., Inc. 

Minn Minneapolis, Heimann Co., Inc., 5603 Lyndale Ave., * VI/SCAN record/reproduce Sys;- Himmelstein, S. & Co. 
5.,612-827-5457 *VI-TlTE bolted lug - Pen -Union Electric 

----------------------------. 3120 • Trade Name-See Mlr. Listing 

MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 
VIATRAN CORP., 1720 Military Rd., Buffalo, N.Y. 14217, Tel: 

716-874-3330; Sis. Mgr: D. Joslyn 
* VIBRA-FORK resonant reed - Meson Elctrns. Co., Inc. 
*VIBRA-MOUNT vibration absorbing, non-skid felt pads - GAF 
VIBRA SEAL CORP .,2832 E. Grand Blvd., DetrOit, Mich. 48211, 

Tel: (313) TR 1-5130 
* VIBRA-SONIC ultrasonic cleaners - Dri-Clave Corp. 
*VI BRA-TEL sYS. - Robertshaw Controls Co. 
VIBRAC CORP., Alpha Industrial Park, Alpha Or., Chelmsford, 

Mass., Tel: 617-256-6581; Sis. Mgr: C. Johnson 
" ... FSC No. 09609 

*VIBRACHOPPER dc driven solid state chopper - Solid State 
*VIBRAKRIMP solderless terminals & .co,lOectors - Waldom 
*VIBRAKRINP vibration resistant terminal - ETC Inc. 
*VIBRAMIKE optical displacement measuring device-Agac-Derri-

tron, Inc. 
*VIBRAMITE velocity pick-up - MB Electronics 
*VIBRASWITCH monitoring - Robertshaw Controls 
* VIBRO-FLO epoxy coating powders-Armstrong Prods. Co. 
* VIBRO-FLUIDIZER fluidized-bed coating eQuip.-Armstrong 

Prods. Co. 
* VIBRO-KEYER keying unit - Vibroplex Co., Inc. 
*VIBROGROUND ground resistancetesters-Associated Research, 
VIBROPLEX CO., INC., 833 Broadway, New York, N.Y., Tel: 

(212) AL 4-4828; Sis. Mgr: J.A. La Hiff; FSC 74408 
*VIBROTEST megohmmeters - Associated Research, Inc. 
*VIBROT RON transducer - United Control Corp. 
*VICD anten,lilS - Video Industries CQ. 
VICTOR COMPTOMETER CORP., Business Machines Group, 

3900 N. Rockwell St" Chicago, III. 60618, Tel: 
312-539-8210; V.p. Mktg: V.J. Ford .... FSC 63002 

VICTOR CONTROLS, Div. Victor EquiP. Co., 2336 Auburn Ave., 
Sacramento, Calif. 95821, Tel: 916-482-9884; Sis. 
Mgr: J. Hunt 

VICTOR, R.F. & MICROWAVE CO., 38 W. Water St., Wakefield, 
Mass. 01880, Tel: 617-245-4472; Sis. Mgr: G.P. 
Victor ..... FSC No. 00416 

ii viCIiij(ttN INSTRUMENT DIV., Victoreen Inc., 10101 Woodland 
Ave., Cleveland, Ohio 44104, Tel: 216·795·8200, TWX: 810-421· 
8287; Mktg. V. P: W. A. McCarthy ........ FSC No. 63060 ...... Pg. 2441 

(Component Sales Reps,) 
Colo Denver, Waugamall Assocs., Inc., 2785 N. Speer Rd., 

303-255-5000 
III Westchester, W.G. Brouillette & Assocs., 9855 W. 

Roosevelt Rd., 312-345-6500 
Mich Detroit, ABM Sis., 10116 Puritan Ave., 313-862-

NY 

NC 

1300 
New York, Victoreen Instr. Co., 18 E. Eightieth St., 

212-744-7646 
Rochester, W.H. Zimmerman, Inc., 3100 Monroe 

Ave., 716-586-4450 
Syracuse, W .H. Zimm ermann, Inc" 112 DeWitt St., 

315-474-4889 
Charlotte, A.E. Over Co., 3723 Country Ridge Rd., 

704-366-8601 
Ohio Cleveland, R.G. Sid nell Co., 14701 Detroit Ave., 216-

Pa 

Tex 

221-1313 
Dayton, R.G. Sid nell Co., Inc., 3300 S. Dixie, 513-293 

1194 
Fairview Vi lIage, Danca Corp., Box 245, 215-275-

2600 
Pittsburgh, R.G. Sid nell Co., Inc., C. Thomas, 1029 

Wood St" 412-242-1476 
Dallas, Southwest Elctrns., 621 The Meadows Bldg., 

214-363-1671 
Houston, Southwest Elctrns., 1405 S. Post Oak Rd" 

713-621-3760 
Wash Seattle, Seatronics, Inc., 5931 Fourth Ave., 5., 206-

767-4330 
FOR: Can, Downsview, Ont., Kaytronics Engrg., 1001 Finch 

Ave., W., 416-638-5511 
Can, Montreal, Que., Kaytronics Engrg., 5800 Monk 

land Blvd., 514-487-3434 
(Nuclear Instruments Sales Reps,) 

Cal Inglewood, C.W. Fowler Co., 9911 Inglewood Ave., 
213-678-5211 

Menlo Park, C.W. Fowler Co., 845 Oak Grove Ave., 
415-322-5374 

Colo Boulder, C.W. Fowler Co., 1345 Spruce, 303-442-

Ga 

III 

Md 

8566 
E. POint, Victoreen Instr., 862 Brookdale Ave.,404-

577-2736 
Mt. Prospect, Contemporary SCience, Inc., Box 205, 

(312) C L 5-3793 
Adelphi, Victoreen Instr., 9709 24th Ave., 703-548 

8446 
Mass N. Attleboro, F .J. M Assoc., Box 468, 617-699-7070 
NJ Freehold, Victoreen Instr., 3 Schanck St., 201-431-

NM 
1297 

Albuquerque, C.W. Fowler Co., 9000 Menaul Blvd., 
N.E" 505-299-7676 

Ohio Cleveland, Victoreen Instr" 10101 Woodland Ave., 

Tex 
216-795-8200 

Houston, Victoreen I nstr., 7302Redding Rd.,(713)PR 
4-9135 

Wash Bellevue, C.W. Fowler Co., 845-106th Ave., N.E., 
206-454-8600 

FOR: Can, Montreal, Que., Radioflics, Ltd., 195 Graveline 
St., 514-735-4565 

Can, Ottawa'6~~t.;28~.u'i~nics, Ltd., 376 Churchill Ave., 

Can, Toronto, Ont., Radionics, Ltd., 505 Eglintofl 
Ave., W" 416-483-7191 

VICTORY ENGRG. CORP., 128 Victory Rd., Springfield, N.J., 
Tel: 201-379-5900, TWX: 710-983-4430; Sis. Mgr: 
S. lovin h'" FSC No. 83186 

VIDAIRE ELCTRNS. MFG. CORP., 150 Buffalo Ave., Freeport, 
N.Y .11520, Tel: 516-623-6696; Sis. Mgr: M. Shapiro 

eem/1969 



• .; includilll Federal Supply Code. (FSC) whBfl available 

VIDCOM ELCTRNS., INC., 118 West 57th St., New York, N.Y. 
10019, Tel: (212) CI 5-6969, TWX: 710-581-2893; 
Pres: C.R. Fine 

• VIDCOR CO., INC., 1251 W. EI Segundo Blvd., Gardena, Calif. 
90247, Tel: 213·757-0119; Sis. Mill': l. J. Jones ........ FSC No. 
No. 09436 .............................................................................. 1'1. 1167 

Cal Mt. View, Repex, 2015 latham St., 415-969-9200 
Mass Norwood. R. Perron & Co., Inc., 159 Morse St., 617-

762-8114 
Minn Hopkins, Hamilton, Grayden & Flemmer, Hamilton 

NY 

Pa 

Rd., 612-941-1120 
Bayside, W. Jay Assocs., Inc., 23-25 Bell Blvd.,212-

229-0150 
Philadelphia, Naudain Assocs" 1032 Surburban Sta. 

Bldg., 215-564-3194 
EXP: Cal, Beverly Hills, Intercontinental Aviation Servs., 

Inc., Box 1705, (213) CR 4-7578 
VIDEO INDS. CO., 45 Brick Oven Rd., Pt. Chester, N.Y.I0573, 

Tel: 914-939-4919; 515. Mgr: D. Weinberg 
VIDEO RESEARCH CORP., 761 N. Washington St., RockVille, Md. 

20850, Tel: 301-762-5999; Sis. Mgr: V. Ratner 
"VIDEOCRON lenses - Cosmicar Optical Co .. Ltd. 
VIDEON CORP., 140 E. Main St., Huntington, N.Y. 11743, Tel: 

516-427-6285 
* VIDIGAGE thickness tester - Branson Instrs. Co. 
"VIDISSECTOR camera tubes - ITT Electron Tube Div. 
VIEW lEX, INC., Veteran's Memorial Hwy." Broadway, Holbrook, 

N.Y. 11741, Tel: (516) IT 9-6600; Sis. Myr: M.R. 
Abrams 

"VIGILTROl safety switch-high level alarm - Autocon Inds.lnc. 
VIGOR TOOL CO., Div. Jadow, B. &. Sons, Inc., 53 West 23 St., 

New York, N.Y. 10010, Tel: (212) YU 9-5522; Sis. 
Mgr: H.c. Jadow 

VIKI NG INDS •• INC., 21001 Nordhoff St., Chatsworth, Cal if" Tel: 
213-341-4330, TWX: 910-494-2094; Sis. Mgr: D. 
Dunn ••••• FSC No. 05574 

• VIKING MODULES, INC., 223 Cresconl SI., Wallham, Ma ... 
02154, Tel: 817 • 891·7898; Sis. Mgr: A. WaiH .... Pgs. 2144, 2145 

Cal Inglewood, C.W. Fowler Co., 9944 Inglewood Ave., 
213-678-5211 

Menlo Pk., C.W. Fowler Co., 845 Oak Grove Ave., 
415-322-5374 

Colo Boulder, C.W. Fowler Co., 13455pruceSt.,303-449-
2141 

Mass Burlington, New England Tech. Sis., 7 Cypress Dr., 
617-212-0434 

Mich Detroit, Technitron Instrs., Inc., 13657 Grand River 

NJ 

NM 

Ave., 313-838-7324 
Ridgewood, Data-Rep Assocs., Box 645, 201-447-

0660 
Scotch Plains, Data-Rep Assocs., Box 361,201-322-

6471 
Albuquerque, C.W. Fowler Co., 9000 Menaul Blvd., 

N.E.,505-299-7676 

Cal Burlingame, Peters-deLaet, Inc" 1606 Rollins Rd., 
415-697-1800 

Hawthorne, Peters-deleat, Inc., 13845 S.Hawthoroe 
Blvd., 213-772-4226 

Colo Denver, Peters-delaet, Inc., 1536 Wynkoop St., 303-

Fla 

III 

Ind . 
Ky 

Md 

534-6188 
Daytona Beach, V. Panel CorP., 211 N. Ridgewood 

Ave., 904-25S-6313 
Chicago, Tab Prods. 01 III., 5151 N. Harlem Ave., 

312-631-2515 
Ft. Wayne, A.A. Billian Co., Box 2046, 219-743-6124 
Indianapolis, A.A. Billian Co., Box 20289,317-253-

3134 
louisville, A.B. Crock, Inc., 2416 Frankfort Ave., 

502-896-6611 
Silver Spring, M.l. Counce II Assocs., Inc., 721 

Ellsworth Dr., 301-587-1755 
Mass Boston, Tab Prods. Co. of Boston, 1020 Commonwealth 

Ave., 617-734-4130 
Mich Grand Rapids, A.A. Billian Co., 260 Keeler Bldg., 

NJ 
N.W., 616-454-3245 

Ridgewood, Hansen Assocs,., Box 339, 201-652-7055 
Trenton, Sutherland Sis. Co., Box 451,313-676-7232 

Ohio Cincinnati, A.B. Crock, Inc., 8286 Winton Rd., 513-

Ore 

Pa 

Tex 

521-5040 
Cleveland, A.B. Crock, Inc., 21670 Center Ridge 

Rd., 216-333-1300 
Columbus, A.B. Crock, Inc" 81 E. State St., 614-

221-4888 
Dayton, A.B. Crock, Inc., 33 Stratford Ave" 513-

223-7777 
Portland, Peters-delaet, Inc., 5937 N.Greeley Ave., 

503-285-7703 
Jenkintown, Hilliard Assocs., Inc., Old York Rd. 

at Noble Sta., 215-884-6100 
Dallas, Peters-delaet, Inc" 415-697-1800 
Houston, Peters-deLaet, Inc., 415-697-1800 

• VIRTIS CO., INC., Rte. 208, Gardiner, N. Y. 12525, Tel: 914· 
255-5000; I'TIS: C. E. aender .............................................. 1'1. 1520 

"VISAlERT annunciator - CompuDyne Corporation 
* VISCOFll M capacitor -Industrial Condenser Corp. 
* VISCONATOR viscosimeter-Fischer &. Porter Co. 
*VISCOSEL process mounted instrumentatiol1 - Brookfield Eng, 

~~A~Y~~'t~~~sM~'N'5~~G~ :nf~.:· 6~dt1~~~~~·Hwy., Malvern, 
Pa. 19355, Tel: 215-644-1300, TWX: 510-668-8944; 
515. Mgr: J.R. Curley 

• VISHAY RESISTOR PRODS., DiY. Vishay InlertechnololY, Inc., 
63 Lincoln Hwy., Malvern, PI. 19355, Tel: 215 • 644-1300, TWX: 
51Q.688·8944; Sis. MIf: J. R. Cu~ey .............................. 1'1. 2433 

Ala Huntsville, Space Engr. 515., Inc., Box 5208, 205-
837-6060 

Ariz Scottsdale, E.J. Foley & Assoc., 3840 N.JokakeDr., 
602-945-2665 

NY Huntington Sta., Data-Rep Assots., Box 164, 516 ... 423- Cal EI Monte, Western Controls, 2630 Seaman Ave., 213-
7677 443-9376 

N. Syracuse, MetriCS, 201 S. Main St.,315-458-4090 • San Carlos, Melchior Assocs., 820B Cherry St" 415-
Ohio Dayton, Technitron Instrs., Inc., 1250 W. Dorothy la., 591-7383 

513-298-9964 Colo Littleton, Regan & Assocs., 1449 W. Littleton Blvd., 
N. Olmsted, Technitron Instrs., Inc., 23203 lorain 303-194-6477 

Pa 
Rd., 216-734-0960 Conn N. Haven, Compo Rep. Assocs., 14 Bowling Green 

Norristown, Data-Rep Assocs., Box 349, 215-279- Ave., 203-239-9762 
8210 Fla Clearwater, W.B. Wimberly Co., 532 S. Ft. Harrison 

Pittsburgh, Technilron Instrs., Inc., 114 Spring Ave., 813-446-1072 
Grove Rd., 412-371-1231 • Orlando, W.B. Wimberly Co., SOO S. Osceola, 305-

Tex Dallas, Preceptron, Inc., 11422 Harry Hines,2l4- 425-3083 
241-3143 III Chicago, Technical Devices, Inc., 6416 N. Central 

Houston, Preceptron, Inc., Box 12064, 713-488-5435 Ave., 312-774-8252 
Va Falls Church,Jay Co.,lnc.,2914AnnandaleRd.,703- Kans MiSSion, Technical Mktg. Assoc., 5821 Outlook, 

534-7800 (913) TE 1-2888 
Wash Bellevue, C.W. Fowler Co" 845 106lh Ave., N.E., Md Towson, J.A. Dougherty Sales Co., 320 Hillen Rd., 

206-454-8600 301-823-0431 
VIKING WIRE CO., INC., Shelter Rock Rd., Danbury, Conn. 06810, Mass Needham, Compo Rep. Assocs., 1116 Great Plain 

Tel: 203-744-4600, TWX: 710-456-1217; Sls.Mgr:S. Ave., 617-444-2484 
J. Warschauer Mich Detroit, H..S. Lohmann (,;0./ 19JZb W. McNicholS 

"VIKOM printed circuit connector - Viking Industries, Inc. 313-535-6144 
*VIM leather packings, belts - Houghton & Co. • Oak Park, W. Spenser Co., 21500 Greenfield Rd., 
"VIM oils - Houghton & Co. 313-398-8005 
"VINYlGlOS B vinyl coated sleeving - Suflex Corp. Minn Minneapolis, Pinkney & Assocs., 957 WinnakaAve., 
* '\II P' pocket pagers - Research Electronics Inc. N., 612-544-3628 
*VIP interlinked polyethylene - Southwire Co. Mo St. Louis, Technical Mktg. Assoc., 2050 Woodson 

: ~{~,~,nrci~N;.nc~:nw.~::a~3~8T~i~ibr ~t~!u~ th~~h, NJ unio~~it~I:~~:'I!;3~ocs., 4808 Bergenline Ave., 
Va. 22042, Tel: 703· 56Q.65OO; Sis. Mill': J. Dawson ........ FSC (20ll UN 4-9577 
No. 96473 .............................................................................. 1'1. 1007 NY E. Aurora, Harries & Kershaw, 15 Canterbury la" 

Cal N. Hollywood, Biztek Co., 10639 Riverside Dr .,213- 716-652-1221 
766-4890 • Fayetteville, Harries & Kershaw, 110 Fayette Cir., 

San Gabriel, F. Shaw Co., Box 266, 213-662-45;6 315-637-9871 
11\ Elm~~~~~:w~lovac Sis. Co., 1126 North 16th St., II V{eb~t:~6~~~6;65 & Kershaw, 216 Shorewood Dr., 

Ind Indianapolis, Hoster Assocs., 1621 West 75th PI. t Ne Greensboro, Space Engrg. Sales, Inc" 2509 Lake-
317-547-5230 shore Dr., 919-299-0987 

Mass Chelmsford, Techcom Assocs., Box 71,617-256-3431 Ohio West Lake, Welwyn Int'I., 811 Sharon Dr., 216-871-
Minn St. Paul, Forcey Machine Tool Sis., 445 Endicott 8900 . 

Bldg. on 4th St., 612-222-1600 Pa Devon, B. & A. Assocs., 237 lancaster Ave., 215-
NJ leonia, Megatone, Inc., 240 Grand Ave., 201-944- 688-5173 

NY 
2212 T ex Dallas, Texas AVionics Co., 4515 Prentice St., (214) 

liverpool, Megatone, Inc., 202 Woods Path Rd.,315- EM 8-3566 
652-8273 • Seabrook, Stolle-Hamilton, 1108 Meyer; (713) GR 

Roslyn Hgts., Travco Assocs.,lne., 142 Mineola Ave., 4 .. 3155 
516-487-9666 Wash Seattle, H. Levinson Co., 1211 E. Denny Way, 206-

Tex Dallas, Texas Avionics Co., 4515 Prentice St., 214- 323.5100 
363-6324 Utah Salt lake City, Applied Engr. Prods. Co., 6375 

Utah Salt lake City, Arrowhead Sis. Corp., 1966 West Emigration Canyon, 801-364-4942 
6255,5.,801-298-2751 "VISI-DIAl dial assy. - Theta Instrument Corp. 

EXP: NJ, R. Lee, World Trade Organization, Box 352 "VISI-GUARD lightning & electrical surge protector - Joslyn 
• VIRGINIA PANEL CORP., Box 1106, Waynesboro, Va. 22980, Electronic Systems 

Tel: 103·942-8378; Sis. Mill': J. E. Taylor, Jr ................. PI. 1008 "VISI-MAG splicing equip., mag tapec Magnecessories 
Ariz Phoenix, Howe & Howe Sis., Inc., 4109 North 18th "VISICATOR display device - Bowmar Instrument Corp. 

St., 602-264-7971 "VIStCOM visual readout devices - Metatronics Mfg. Co. 
________________________ 1 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO-ELECTROItIC MASTER 

VIC·VOL 

"VISICORDER recording oscillograph - Honeywell Test Instrus. 
"VISIONICS night vision systems - Electro-Optical Systems 
*VISIPRINTER oscillograph digital recording access.- Honeywell 
VISTACO, INC., 222 Wisconsin Ave., lake Forest, III. 60045, Tel: 

312-234-2400; Sis. Mgr: R.A. Winter 
* VISTAL translucent ceramic-Coors Porcelain Co. 
~.ISTAVIEW meters -British Physical labs. 
"VISTEX felt in piece - GAF Corporation 
VISUAL ElCTRNS. CORP., 356 West 40th St., New York, N.Y. 

10018, Tel: 212-736-5840, TWX: 710-581-2810; Sis. 
Mgr: R. Kuhl 

VISUAL ElCTRNS. lABS., Audio Div.,40 N.Daisy Ave., Pasadena, 
Calif. 91l07, Tel: 213-795-9111, TWX: 910-588-3292; 
Mgr: M.M. Brown ...... FSC No. 15933 

VISUAL INSPECTION PRODS., 112 Central Ave., Lynn, Mass. 
01903, Tel: 617-595-2366; Pres: R.T. Borck 

"V IT Al gear engine oils - Houghton & Co. 
VITALITY BULBS, lTD., Beetons Way, Bury Saint Edmunds, 

Suffolk, England, Tel: 0284-2071; 515. Mgr: F.l. 
Richmond 

*VITAVOX speakers, 110rl15 & drivers - Ercolla Corp. 
VITRAMON, INC., P.O. Box 544, Bridgeport, Conn. 06601, Tel: 

203-268-6261, TWX: 710-450-3640; Sis. Mgr: F.J. 
Stevens 

"VITREOSll fused silica and fused Quartz· Thermal Amer. 
Fused Quartz Co. 

"VITRO lAIN ceramic products - Star Porcelain Co. 
*VIX-SYN rubber packings & 1'0" ring~ - Houghton & Co. 
VIZ MFG. CO., 335 E. Price St., Philadelphia, Pa. 19144, Tel: 

215-844-2626; Sis. Mgr: D.B. Strasburger 
VlCHEK PLASTICS CO., Middlefield, Ohio 44062, Tel: 216-632-

8011; Sis. Mgr: D.R. Butler 
VOAK ENGRG. CO., INC" 129 A St., Upland, Calif. 91786, Tel: 

714-982-5538; Sis. Mgr: AS. Voak 
*VOCAL-AMPS voice amplificatiQ,l sys. - Bagel! Commu lications 
• VOCALINE CO. OF AMERICA, INC., Bristol Molar TImer Div., 

Coulter St, Old Saybrook, Conn. 06475, Tel: (203) EV 8-3414; 
Sis. Mill': G. W1l1is ........ FSC No. 02771 ............................ Pg. 1022 

Cal los Angeles, C.E. Mello Co" 213-626-9159 
Fla Winter Park, Steele Tech. 515., 305-647-1304 
11\ Chicago, J. Golten Co., 312-725-7870 
Mass W. Concord, Sales Engrg. Co., 617-369-3943 
Minn Minneapolis, Jos-Co. Sis., 612-927-5858 
Mo Independence, Wells-White Co., 816-257-2091 
.. St. louis, Wells-White Co., 314-726-2511 
NJ Haddonfieldl Boenecke-Hile, Inc., 609-429-7449 
NY Buffalo, Canavan-Scanlon Assoc., 716-852-1122 

Rochester, Canavan-Scanlon Assoc., 315-463-9161 
Rockville Ctr., Willgold Elctrn. Sis., 516-764-4022 
Syracuse, Canavan-Scanlon Assoc., 315-463-9161 

NC Charlotte, R.W. Chapman &. Co., 704-375-4495 
Ohio Fairbron, Technical Assocs., Inc., 513-878-2484 

Rocky River, Technical Assocs., 216-333-0035 
T ex Dallas, Koch Engrg. & Sis., 214-369-5136 

VOGUE INSTR. CORP., 31 Commercial St.,Plalllview, N.Y .11803, 
Tel: 516-938-9500, TWX: 510-221-1894; Sis. Mgr: 
J. Jones 

"VOICE DIRECTOR portable p.a. system - Argos Products Co. 
*vOICE-LINE voice transmissiOil system - Kahn Research 
"VOICE OF MUSIC phonographs, tape recorder, high fidelity 

sound equipment-V-M Corp. 
"'VOICEPLEX hearil1g protector - Kahil Kesearch Labs., Inc. 
VOKAR PRODS" INC., 2801 S. State St., Ann Arbor, Mich. 48104, 

Tel: 313-668-6908; Sis. Mgr: R.G. Dailey 
"VO l-O-FlO gas flowmeter - National Instrument laboratories 
~Pl-U-METER flow calibrator - Brooks Instrumnet Div. 
* VOlDICON a to d converter line - Adage, Inc. 
VOLKERT STAMPINGS, INC., Sub. Stanley Works, 222-34 96th 

Ave., Queens Village, N.Y., Tel: (212) HO 4-8400; 
Pres: W.H. Wishart 

- - - - - - ... -Advertisement- - - ... - - - -
Volkert is the preferred source for small, 
intricate, high-volume stampings from thin
gage beryllium copper, copper alloys, steels, 
glass-sealed alloys and clad materials. Write 
for illustrated literature detailing the story of 
Volkert's engineering, tooling and production 
capabilities. 

"VOLT -PAC variable transformers - Get;eral Electric Co. 
"VOlTEl transmitter -Industrial Electronics Corp. 
VOLT EX CO., INC., 115 Marine St., Farmingdale, N.Y. 11735, 

Tel: (516) CH 9-2336; 515. Mgr: N. Rothenberg 
"VOlTROl constant voltage transformer - Acme Electric Corp • 
• VOlTRON PRODS., INC., 403 S. Raymond Ave., Pasadena, Calif. 

91101, Tel: 213·681·2751, TWX: 910·588·3288; Sis. Mill': 
M. Walker ........ FSC No. 80117 .............................. Pls. 1521·1523 

Ala Huntsville. W.A. Brown Assoc .• 1314 Buford St., 

Cal 
N.W .. 205-536-8393 

lOM Beach. Kirk-Anderson Co .• 666E.OceanBlvd., 
213-436-9756 

Conn New Haven, Edcom, Inc .. 965 DixweIIAve .. 203-624-

Fla 
7291 

Orlando. W.A. Brown & Assoc .• 222 Weber Ave .. 
305-425-5505 

Iowa Cedar Rapids. Enoineerin. Servs. Co .. 1026 Third 
Ave., S.E" 319-366-1591 

Kans Prairie VitiaQe.EnQineerina Servs. Co .• 7924AState-

Md 
Ii ne. 913-649-4000 

Landover Hills. EasternComos .. 6200Annaoolis Rd .• 
301-322-1412 

Mass Newtonville. Edcom. Inc .. 815 Washin.ton St .. 617-

Mo 

NJ 
NY 

969-9110 
St. Louis. EnClineerillQ Servs. Co .• 6117VernonAve .• 

314-726-2233 
Ridaewood. Ballou. Inc .• Box 306 
latham, l-Tron Corp., Box 114, 518-785-5032 
New York. Ballou. Inc .• 212-964-4640 
Rochester, l-Tron Corp., 14 Thorn~on Rd., 716-

436-4410 
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Skaneateles. l-Tron Corp .. Box 147,315-685-6172 Kans Over,land Pk., T .l. Dowell, Inc., 6007 West 94th • Tampa, ,F.C. Nickerson: Co., InC •• Box 13126,813" 
NC Winston Salem. W.A: 'Brown Assocs •• 1108 Burke Terr .. 913-649-6069 833-4321 

St .. 919-725-5354 NM Albuquerque, Bennewitz Assoc .. Inc., 9720 Can- Ga Decatur, F.C. Nickerson Co., Inc., 1244 Clairmont 
Ore Beaverton. Arneson & Assoc .. 200'N.E. Canyon Rd., delria, N.E.,505-298-6775 Ave.,404-:m-1575 

503-646-3416 NC Raleigh, AJ3. Andrews, Co., Box 2627, 919-833-5565 III Chicago, Mi,dwest Elctrn. Sales, 5707W. DivisionSt., 
Pa Philadelphia. Eastern Camps •• 1349W. C'heltenham Ore Portland, C.K. Shanks ,& Assocs.,3104Southwest87th 312-626-0030 

Ave .. 215-927-6262 Ave., 503-292-5656. 100 FortVille, W. Orykos, 243 Noel la., 317-485-5758 
Dallas. V.J. Sykes Assoc •• 13333 N. Central Expwy., Tex Addison, Parvin Sis. Co., Addison Rd .. 214-363-6822 Kans MisSion, Inland Assocs., 6047 Howe Dr., (913) EN Tex 

214-235-5289 WAHL, WilliAM CORP., 1001 Colorado Blvd., Santa Monica, 2-2366 
Wash Seattle; Arneson & Assoc •• 5950 .Sixth Ave .. S.. Calif. 90404, Tel:213-451-9711, TWX:910-343-6867; Md RockVille, Rothenheber & Co ... 14211 Chesterfield 

206-762-7664' Sis. Mgr: W. Wahl Rd., 301-929-3388 
VOL TRONICS CORP., West St., Hanover, N.J,07936, Tel:201-887- - - - - - - - -Advertisement- - - - - - - - Mass Quincy, Adams-Mc Gregor ,Inc., 46 Pearl St .. 617-

1517, TWX: 710-986-8253; Sis. Mgr: R.J. Newman TEMP-PLATE temperature recording decals 472-7550 
FSC No. 18736 are Widely used in electronics,. aerospace and Mich' .Detr04·360't, J.M. Thorpe Co., 640 Hidden la., 313-884-

- - - - - - - -Advertisement- - - - - -- - related industries formeasurementoltemper-
TRIMMER CAPACITORS WITH NON-ROTAT - atures in difficult to instrument areas. Sizes Minn Minneapolis, C.R. Gibb Co., 2400 Hennepin Ave., 
ING PISTONS by Voltronics Corporation are are as small as 3/16" and prices start at 612-377-1200 
stable -- OUTPUT IS UNAFFECTED BY $1.10 each. These parts are self-adhesive, NJ Bergenfield, H. Gray Assocs., 20 Foster St., 201-
VIBRATION linear to within a 1~., with no encapsulated for protection, and are accurate 384-3643 
capacitance reversals, have long life and to f 1'Y" Pastel indicators turn black upon NY liverpool, Advanced Comos., Inc., 119 luther Ave .. 
HIGH Q. Standard range or extended range exposure to indicated temperature and ,are 315-472-7886 
(3 times normal) units available. New line irreversible. Ohio Cleveland, Electro-Com, 8761 Snow Rd., (216) TU 
pf CONCENTRIC RING AIR TRIMMERS a- - - - - - - - - - - - - - - - - - - - - - - 6-2404 
vailable with non-rotating piston for highest WAKEFIELD ENGRG., INC., Teal & Audubon Rds., Wakefield, • Dayton, Eleetro-Com,5055N.MainSt.,513-278-4797 
Q 'very high frequency applications. Mass. 01880, Tel: 617-245-5900, TWX: 710-348- Pa Ardmore, Rothenheber &,Co., 53 Cricket Ave.,(215) 
- - - - - - - - - - - - - - - - - - - - -, 6713; Sis. Mgr: W.C. Plouffe ..... FSC No. 05820 MI 2-6911 

VOlTRONICS" INC., 7746 W. Addison St., Chicago, III. 60634, WAKMANN WATCH CO., INC., 15 West 47th St., New York, N.Y. • Pittsburgh, Electro-Com; 201 Penn Ctr. Blvd., 412-
Tel: 312-625-1779; Sis. Milr: G.R. Glorch ..... FSC 10036, Tel:<2121 JU 6-1750 241-5717 
No. 16509 WAlCO ElCTRNS. 'CO., Div. Walco-linck Corp., 1234 State Rl lincoln, Adams-McGregor, Inc., 66 lakeview Rd., 

* VOlTSENSOR ,voltage comparator-Calif. Elctrn. Mfg. Co. HwY. i146, Clifton, N.J. 07013 401-726-1300 
*VOlUMAX.controlier peak - CBS L~bs. WAlD SOUND,ll131 Dora St., Sun Valley, Calif. 91352 SC GreenVille, F.C. Nickerson Co., Rte. 6 Sakers Rd., 
*VORlOC II ils - Cubic Corp. WALDEN ElCTRNS. CORP., 223 Crescent St., Waltham, Mass. 803-242-5259 
*VOTER COINCIDENCE coincidence module - E. G. & G .. lnc. Tel: 617-899-0510; Sis. Mg,: W.F. Santelmann, Jr. Tex Dallas, R. Nesbitt Co., 2930 Merrell Rd., 214-357-
* VU-POINT displays for mach. tools - Remex Elctrns. .. ... FSC No. 23482 , 4601 
*VUEMASTER refrigeration products - Mueller Brass Co. WAlDES KOHINOOR, INC., 47-16 Austel PI., long Isl~nd City, Wash Seattle, Do Miller Sis., 2323 North 45th St., (206) 
*VUFINDER antennas,log-periodic - Jerrold Electronics Corp. N.Y. 11101, Tel: 212-392-3100, TWX:71D-582-2647; ME 2-7070 , 
VULCAN ElEe.,ITT lamp Div.,88 Holten St., Danvers, Mass. Sis. Mgr: J.F. Gearing WAllACE & TIERNAN, INC., 25 Main St .. Believille,N.J. 07109, 

01923, Tel: 617-774-1130; Sis. Mgr: J.W. Michaels • WALDDM ElCTRNS., INC., 4833 west 53111 St., Chicaao, III. Tel: (2011 Pl 9-8000; Sis. Mgr: A.C. Adams 
*VUlCOID vulcanized fibre,- Budd Company &0&32, T.I: 312·585-1212; SIS. Mar: M. C. V.scovi ........ FSC No. *WAllBRAND soldering irons & soldering pencilS - Wall MI •• 
*\iijLCOiii resin treated vuic. h.re-Iluad Co. 82219 .......................................................................................... 1009 WAllER CORP., Ridgefield Box 340, Crystal Lake, III., Tel: 
*VYlEX laminate insulation,- Berkshire Technical Products Inc. Ariz Phoenix, B-G Sis. Co., Box 7116, 602-264-4761 815-459-6510, TWX: 910-634-3351; Sis. Mgr: W. 
*VYNA-KOTE vinyl adhesive, - Spectra-Strip Corporation Ark EI Dorado, D. Bellew Sis., Inc., 418 Maple Hill, 501- Sherwood 
• WABCO·WESTINGHOUSE AIR BRAKE CO., SIGNAL & COMMUNI 863-8325 

,CATIONS DIV.-S .. Westinghouse Air Brake Co., Aeraspace Dept Cal InglO'f'ood, Ungar Sis. Corp., 317 Glasgow Ave., 213-
"WJH hermetic sealed receptacles-AMP, Inc. 678-5371 
WER INDUSTRIAL CORP., 3036 Alt Blvd., Grand Island, N.Y. .. Menlo Park, Straube Assocs.,483 Willow Rd., 415-

14072, Tel: 716-873-2080; Sis. Milr: H,G; SPriggs 323-2476 
W.l,s. STAMPING CO., 3292 East 80th St., Cleveland,Ohio 44104, Colo Boulder, straube Assocs., Box 1649,303-443-8600 

Tel: 216-271-5100; Sis. Mgr: G.C. Wick Fla N. Miami, Winfield Elctrns. Sis., 666 Northeast 
W.& M. MFG. CORP .,,187lafayelle St., New York, N.Y. 10013, 125th St., 305-751-5566 
, Tel: WA 5-2252; Pres: P.. Machtinger Ga Allantal Winfield Southeast Co., 2991-0 N. Druid 

WAAGE ElEC., INC., 820 ColfjU( Ave., Kenilworth, N.J. 07033, Hitls Rd., N.E.,404-636-3023 
Tel: 201-245-9363; Sis. Mgr: C.W. Frantz III Chicago, ,Ellinger Sis. Corp., 6580 N. Northwest 

• WABASH MAGNETICS INC. -S .. New Products En&ineerinllnc. Hwy., 312-763-1570 
WA~ASH MA~:1~1~~~~:~iii,.~~~8j~~z9~~~m;' ~~~.s~~~~: p ChiC~~;~5~!::~ Sis. Corp., 5787 N. Lincoln Ave., 

Boyd Ind Indianapolis, J.W. Merritt & Co., 2525 Knollwood Dr., 
WABASH MAGNETICS, INC., Hi-Voltage Uiv., 1375 Swan St., 317-291-9674 

Huntington, Ind. 46750; Tel: 219-356-8300, TWX: Iowa Clarion, Ellinger Sis. Corp., 309 Fourth Ave., S.E., 
219-356-Q648; Sis. Mgr: P .C. Ross 515-532-3218 

WABASH METAL PRODUCTS CO., INC., 1569 Morris St., Box la Metairie, D. Bellew Sis., Inc., 3017 0 18th St., 504-
298, Wabash, Ind. 46992, Tel: 219-563-1184; Sis. 833-6496 
Mgr: C.N. Brown Md Baltimore, E-K-P Assoc., 1626 Forest Park Ave., 

WABER ElCTRNS., INC., 2000 N. Second St., Philadelphia, Pa., (lOll RI 7-3170 
, Tel: <2151 NE4-3200; Sis. Mgr:A.Goldman; FSC 22012 Mass Wellesley Hills, l. Cole, Inc., 318 Weston Rd., 617-

• WACLlNE, INC;, DIY. Simmonds P~lsion Prods., 35 S. Sa!~ 237-1260 , 
Ciair St., Dalton, Ohio 45402, T.I: 513·224-8921, TWX: 81~ .. Stoughton, l. Cole, Inc., 357 Walnut St., 617-344-
459-1741; SIS. Mar: J. H. Am.ndl ....... FSC No. 94816 ............ 2809 
... Ai~ .......... H~~ts~.iii~~ .. T.e;;ii.~.i~~i ... Mkiii:.; .. in~~; .. 9~B0~5~~I~~~ii .. W. ~~~~~Id, l. Cole, Inc., 1295 Elm St., 413-

Cal 
Dr., 205-534-2487 Minn Minneapolis, C.R. Gibb Co., 1311 West 25th St., 

Fullerton, Westreo ,626 W. Commonwealth Ave., 213- 612-371-1200 
691-2600 Mo St. louis, Ellinger Sis. Corp., 4969 Bancroft, (314) 

Palo Alto, R.A. Banks Corp., 1029 Corporation Way, Fl2-2027 
415-964-4464 NY DeRuyter, l-5-M Assoc., Inc., 218 E. lake Rd., 

Conn Meriden, Lavin Assocs., Box 921, 203-237-5527 315-662-3296 
Fla Orlandp, Technical Mktg., Inc., 1511 E. Robinson " Hamburg, l-5-M Assoc., Inc., 54 Puritan Pl., 716-

St., 305-42H531 649-8380 
MarieUa, Technical Mktg., Inc., Box 1152,404-435- " HewleU, J. Kirshbaum Co., 1533 Peninsula Blvd., 

0079 (516) FR 4-0111 
Ga 

III Chicago, Carlson Elctrn. Sales, 7448 N. Harlem Ave., " Phelps; l-5-M Assoc .. Inc., Orchard Pk., 315-548-
312-774-0277 4891 

Mass Needham, Lavin Assocs., 52 Pickering 51.,617-444- NC Raleigh, Winfield Southeast Co., 4909 Carteret Dr., 
3446 919-787-2841 

Minn Minneapolis, Murphy AJsocs., 730 Chicago Ave.,612- Ohio Cleveland, Marlow Assocs., 1500 S. Green Rd., 
333-4511. 216-381-9300 

NY Forest Hills, J. Miller Co" One Continental Ave., Ore Portland, J.V. Belusko Co., 2355 N.W. Quimby St., 
212-263-4446 503-222-4279' 

Syracuse, Lenard Co., 132 Burnett Ave., 315-479- Pa Doylestown, E-K-P Assoc., Inc., 334 W. Court St., 
9191 215-345-1523 

Ohio Cleveland, Components, Inc., 7461 N. linden la., " Easton, E-K-P Assoc .. Inc., 1346 spring Garden 
216-842-2737 Rd .. 215-252-6373 

Pa Narberth, lundy, Assocs., Box 523, 215-677-5735 Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd .. 214-357-
WADSWORTH ELECTRIC MFG. CO., INC., 20 West 11th St;, 4601 

COVington, Ky. 41012, Tel: 606-431-0900; Sis. Mgr: " Houston, RoE. Nesbill Co., Box 66821, 713-528-3811 
H.C; Morrison , Utah Morgan, Straube Assocs., Highlands Box 316, 801-

• WAGNER ELEC. CORP., Tunl·Sol Div., 630 W. MI. Pleasant Ave., 829-6448 
Uvinptan, N. J. 07038, Tel: (201) WY ,2·1100, TWX: 710.984- * WAlKIE-RECPRDAll conference reeorder- Miles Repro-
4865; Sis. Mar: J. Emaus .................................................................. ducer Co. 
........................ pp. 1206,1816, 1817, 2117, 2626, 2627, 2815 WAlKlRT CO., 1032! S. la Cienega, los Angeles, Calif. 90045, 

Ariz Scottsdale, Bennewitz Assoc., Inc., 532 N. Brown Tel: 213-776-0323, TWX: 213-670-5108 
Ave., 602-'147-7379 *WAll CLOTH sound absorbent-Acoustone Corp. 

EI Segundo, Wagner Elec. Corp., 610lairoort St., • WALL MFG. CO., P.O. Box 3348, Kinston, N. C. 28501, T.I: 81~. 
213-322-0708 527-4186; Sis. Mar: F. A. Hlld.brand .............................. p .. 283. 

S. San Francisco, Wagner Elec. Corp., 219 Shaw Cal Gardena, Osborne & Bidwell, Inc., 225 E. Redondo 
Rd., 415-588-6908 Beach Blvd., 213-770~300 

Colo Denver, Walter-Power . Assocs., 880 Bonnie Brae Conn Wallingford! Adams-McGregor, Inc., 77 Bayberry 
Blvd., 303-777-5585 Dr., 20j-Z69-5816 

Elk Grove Village, Wagner Elee. Corp., 1700 Elm- Fla Ft. lauderdale, F.C. Nickerson Co., 611 North-III 
hurst Rd., 312-439-1810 west 73rd Terr., 305-524-4331 . 

3122 • Trade Namo- See lIItr. U.tIn, 

- - - - - - - -Advertisement- - - - - - • -
AM-FM TUNERS/AM-FM IF AMPlIFIERS/ 
MULTIPLEX Individual Modules-or"a Com
plete Chasis, assembled and fully pre-aligned. 
All products DESIGNED, SOLD and SERVICED 
in U.s.A. Produced in our own factory inJapan. 
Quality minded. Competitively priced 

WALTERS, W.A.,INC., 7713 S. Western Ave., Chicago, III. 60620, 
Tel: 312-778-2141; Sis. Milr: E. O'Malley 

* WAMETCO hydraulic presses - Wabash Metal Prods. Co., Inc. 
WANDEL & GQl TERMANN/TEl-COM, 6 Great Meadow la., 

Hanover, N.J. 07936, Tel: 201-887-8700, TWX: 710-
986-8255; Sis. Mgr: D.E. Foreman 

• WANG LABS., INC., Dept. 6·AC 836 North St., Tewksbury, MaA. 
01876, T.I: 617·851-7311, TWX: 710.343-6769; Prod. MkI&. 
Mar: F. W. Ch.n ........ FSC No. 06763 ...................................... 815 

Ala Birmingham, Wang labs., Inc., 747 Highland Ave., 
205-595-0694 

Ariz Phoenix, Bishop Enterprises, Box S378,602-265-8747 
Cal Beverly Hills, Wang labs .. 489 S. Robertson Blvd., 

213-278-3232 
Burlingame, Wang labs., Inc., 1799 Old Bayshore 

HwY., 415-692-0584 
los Angeles, Wang labs., Inc., 5250 W. Century 

Blvd., 213-776-2985 
Sacramento. Wanq'Labs. Inc .. 916-489-7326 
San Diego, Wang labs., Inc., Box 9295, 714-234-

5651 
Santa Barbara, Wang labs., Inc., 805-962-6112 

Colo Aurora, Bishop Enterprises,lnc.,126 Del MarCir., 
303-364-7361 

Conn Hartford, Wang labs., Inc., 203-223-7588 

Fla 

Ga 

III 

Ind 

N. Haven, Wang labs., Inc., 385 State St., 203-
288-8481 

Ft. Lauderdale, Wang labs., Inc., 2455 Sunrise 
305-563-8458 

Orlando, Wang labs .. Inc., 1000 Woodcock Rd., 305-
841-3691 ' 

Tampa, Wang Labs., Inc., Box 18318, 813-877-6590 
Atlanta, Wang labs., Inc., 3512 Chamblee-Dunwoody 

Rd., 404-457-6441 , 
Atlanta, Wang labs., ,Inc., 1645 Tullie Cir., N.E .. 

404-633-6327 
Chicago, Wang labs., Inc., 6832 W. North Ave .. 

312-889-2254 
Morton, Wang labs., Inc., 356 E. Hazelwood, 309-

674-8931 
Indianapolis, Measurement Instrs.,lnc .. 1635N.Gent 

Ave., 317-631-0909 
Iowa Rembrandt. Wang labs .. Inc .. 712-286-5578 
La Metairie, Wang labs., Inc., 7809 Airline Hwy., 504-

Md 
729-6858 

Baltimore, Wang labs.,lnc.,6800 loch Ravens Blvd., 
301-821-8212 

Silver Spring,Wang labs., Inc., 7961 Eastern Ave., 
301-588-3711 . 

Mich Dearborn, Measurement Instrs.,lnc.,l4217 Michigan 
Ave., 313-278-4744 

Grand Rapids, Measurement Instrs .. lnc.,822Cherry 
St .. S.E .. 616-454-4212 

Midland, Measurement Instrs., Inc., 1361/2 Town
send St., 517-835-7300 

Minn Bloomington, Wang labs;, Inc., 9001 Bloomington, 
Frwy., 612-881-5324 

'IIiss Jackson,Wang labs., Inc" Box 12111, Colonial Sta., 
601-982-1721 " 

.1ID1.1'169 



••. including Federal Supply Codes (fSC) where available 

Mo 

Neb 

Nev 
NJ 

NM 

NY 

NC 

Ohio 

Okla 

Pa 

Tenn 

Tex 

Va 

Wash 

WVa 

Wise 

FOR: 

C layton, Wang Labs., Inc" 200 S. Bemiston Ave" 
314-727-0256 

Kansas City, Wang Labs.! Inc.! 1024 Locust St., 
816-421-0890 

Omaha, Wang labs .. Inc" 3555 Farnam St., 402-
341-6042 

Reno, J. Lakey Co., 1685 Chaska PI., 702-322-4692 
Kenilworth, Wang labs., Inc., Wilk Bldg" 730 Blvd., 

201-241-0250 
Albuquerque, Bishop Enterprises, Inc., 1805 San 

Pedro, N.E .. 505-255-9042 
Latham, Wang Labs' l Inc., 3 Hoffman Dr., 518-

463-8877 
Loudonvi lie, Wang Labs., Inc., 12 Delucia T err " 

518-463-8877 
New York, Wang Labs., Inc., 342 Madison Ave.,212-

682-5921 
Rochester, Wang Labs.,lnc .. Box8388, 716-381-5440 
Greensboro, Wang Labs., Inc., 2820 Lawndale Dr., 

919-288-1695 
CinCinnati, Measurement Instrs.,lnc.,338 Ridgeway, 

513-531-2729 
Cleveland, Measurement Instrs., Inc., 19115 Detroit 

Rd., 216-333-6611 
Columbus, Measurement Instrs.,lnc., 2074Arlington 

Ave., 614-488-9753 
Oklahoma City, Wang Labs., Inc., 5225 N. Shartel 

St., 405-842-7882 
Tulsa, Wang Labs .. Inc., 4835 S. Peoria, 918-747-

0018 
Haverford, Wang Labs., Inc., 354 Lancaster Ave., 

215-642-4321 
Lancaster, Wang Labs., Inc., 34A S. West End Ave., 

711-397-3212 
Pittsburgh, Measurement Instrs" Inc., 908 Perry 

Hwy., 412-366-1906 
Knoxville, Wang Labs., Inc., 409 Union Ave., 615-

524-8648 
MemphiS, Wang Labs., Inc., 1331 Union Ave., 901-

272-7488 
Oak Ridge. Wang Labs .• Inc .. 615-482-3040 
Austin, Wang Labs., Inc., 825 East 53 1/2 St., 

512-454-4324 
Oallas. Wan, Labs .. Inc .• 6400 N. Central Expwy. 

at University Blvd .• 214-361-4351 
EI Paso, Bishop Enterprises, Inc., 8888 Dyer St., 

915-772-4111 
Ft. Worth. latham OffiCe Machines. 730 N. Sylvania 

817-834-1433 
Houston, Wang Labs., Inc., 2244 Holcombe Blvd., 

713-668-0275 
Newport News, Wang Labs., Inc., Box 1714, 703-817-

5535 
Richmond, Wang Labs., Inc., 3318 W. Cary St., 

703-359-6320 
Seattle, H.M. Rosen Office Machines, 2008 Third 
Ave., 206-622-2466 
Charleston, Measurement Instrs., Inc.,1216Quarrier 

St., 304-344-9431 
Madison, Wang Labs., Inc.,139 Lakewood Blvd., 608-

244-9261 
Can, Calgary, Alb., Wang labs. (Canada) Ltd., 700 

9th St., 403-266-1804 
Can, Montreal, Que., Wang Labs. (Canada) Ltd., 

3333 Cavendish Blvd., 514-482-0737 
Can, Ottawa, Ont .. Wang Labs. (Canada) Ltd., 880 

Lady Ellen PI., 613-728-4445 
Can, Toronto, Ont., Wang Labs. (Canada) Ltd., 335 

Bay St., 416-364-0327 
Can, Vancouver I Ont., Wang Labs. (Canada) Ltd., 111 
W. Hastings St., Baxter Bldg., 604-685-2835 

• WAN LASS ELEC. CO., Industrial Prods. DiY., 1540 E. Edinger Ave., 
Santa Ana, Calif. 92707, Tel: 714·546·8990, TWX: 910·595 
1526; 515. Mgr: N. Mehl ...................................................... Pg. 2148 

Ala Huntsville, Gentry Assocs., Inc., 2109 W. Clinton 

Cal 
Ave., 205-534-9771 

Palo Alto, O'Donnell Assocs" Inc" 1955 'Ell EI 
Camino Real, 415-327-9260 

Torrance, OIDonneli Assocs., Inc., 18053 Crenshaw 
Blvd., 213-323-9243 

Colo Denver, Space Sys. Sales & Eng" 280 ColumbineSt., 
303-388-9225 

Conn Milford, P.R. Sturgeon Co., Box 170,203-874-6080 
Fla Melbourne Beach, Gentry Assocs., Inc., 304 Oak St., 

Ga 

III 

Ind 

Iowa 

Kans 

Ky 

Mass 

Mich 

305-773-3411 
Orlando, Gentry Assocs.,lne., 550 N. Bumby Ave., 

305-841-7740 
St. Petersburg, Gentry Assocs., Inc., 4152 49th 

Ave .• S .. 813-867-7820 
Atlanta, Gentry Assocs., Inc., Box 13513, Sta. '\(11, 

404-874-4661 
Chicago. Balhorn & Welch,lnc., 1925 N. Harlem Ave., 

312-889-5011 
Ft. Wayne, R.O. Whitesell & Assoc., 203 E. Wayne 

St., 219-743-4411 
Indianapolis, R.O. Whitesell & Assoc., 6620 E. 

Washington St .. 317-359-5374 
Cedar Rapids, Balhorn & Welch, IIlC., Box 1521, 

319-363-9970 
Kansas City. Poly-Onics, Inc., 4434West 90th T err., 

(913) NI 8-4173 
Louisville, R.O. Whitesell & Assoc., 3620 Lexington 

Rd., 502-893-7303 
Chestnut Hill, P.R. Sturgeon Co., 1330 Boylston 

St., 617-734-7710 
Benton Harbor, R.O. Whitesell & Assoc., 303 

Fidelity Bldg., 616-927-2041 
Southfield, R.O, Whitesell& Assoc.,25100 Evergreen 

Rd., 313-358-2020 

SEE PAGE 352 TO GET YOUR COPY OF THE RAOUI·ELECTRONIC MASTER 

Minn 

Mo 

NM 

NY 

NC 

Ohio 

Pa 

Tex 

MinneapoliS, L.F. Murphy & Assocs., 730 Chicago 
Ave., 612-333-4511 

HazelWOOd, Poly-Onics, Inc., 47 Village Sq. Shpg. 
Ctr., (314) TE 7-0597 

Albuquerque, Space Sys.& Sls.& Eng.,1401 ValenCia, 
S.E •• 505-255-7058 

Clay. J.F. Harm & Assocs .. lnc., 7952 Boxford 
Cir., 315-699-2342. 

Endicott, J.F. Harm & Assocs., Inc., Box 21, (607) 
PI 8-8565 

Mt. Vernon, D. Sonkin Assocs., Inc., 10 Fiske PI., 
914-668-9809 

Burlington, Gentry Assoes., Inc., 119 N. Ireland, 
#5.919-227-2581 

Cincinnati, R.O. Whitesell & Assoc., 1172 W. Gal
braith,513-521-229O 

Cleveland, R.O. Whitesell & Assoc., 21139 Lorain 
Ave., 216-333-2585 

Dayton, R.O. Whitesell & Assoc .• 4133 S. Dixie 
Ave .. 513-298-9546 

Philadelphia. M.C.W .. Inc., 109 W. Atlantic St., 
(215) BA 8-7459 

Pittsburgh, R.O. Whitesell& Assoc.,201 Penn Center 
Blvd., 412-242-0100 

Dallas. W. ReeseAssoc .. 3130 SpringWood,214-339-
4280 

Houston. W. Reese Assocs .• 2400 W. Loop, S .. 713-
621-3134 

Utah Bountiful, Space Sys. Sis. & Eng., Box 89, 801-

Va 
295-6464 

Springfield, E-Tech Corp., 6615 Backlick Rd., 703-
451-6500 

Wash Seattle. Electronic Sis. Corp .• 5606Calif.Ave.,S.W., 
206-932-0330 

• WAN LASS ELEC. CO., Instrs. Div., 1540 E. Edinger AVI., Santa 
Ana, Calif. 92707, Tel: 714· 546·1811, TWX: 910·595·1526; 
515: Mar: R. E. Cruml.y ........ fSC No. 25635 ................ Pg. 2149 

Ariz Phoenix, O'Halioran Assocs., 3030 North 7th St. *56 
Cal N. Hollywood, O'Halioran Assocs .. 10700 Ventura 

Blvd., 213-871-0173 
Conn Bridaeoort. Technical Instrs .. 575 Broad St .. 203-

368-4582 
Kans Leawood, Leemark Engrs., Inc., Box 6175,913-648-

0124 
Mrl Silver Sorino. R. Davies Assocs .. 11215 Oak Leaf 

Or .. 301-593-4900 
Mass Wilmington, Technical Instrs., Inc., 122 West St., 

617-944-3930 
Mich Detroit, AndersO!1 Elctrns. Co.! 19411 J, Couzens 

Hwy .. 313-342-7133 
Mo St. Louis. Leemark Enars .• Inc .. 9623 St. Charles 

Rock Rd., 314-423-8700 
NJ Ridgewood, Engel & Assocs., Inc., 210 S. Broad St., 

201-444-1400 

• WAN LASS ELEC. CO., Special Prods. Div., 2175 S. Grand Ave., 
Santa Ana, Calif. 92705, Tel: 714·546·8990, TWX: 910·595· 
1526; Sis. Mar: N. R. Mehl .............................................. Pg. 2147 

Cal Palo Alto l O'Donnell Assocs., 1955 1'8" EI Camino 
Real. 415-327-9260 

Torrance, O'Donnell Assocs., 18053 Crenshaw Blvd., 
213-323-9243 

Colo DenvR~e~P:fo":l'_~~l:?Jf4 & Engrg .. 5810 West 38th 

Conn Milford, P.R. Sturgeon Co., 117 Broad St., 203-874-

III 

Inrl 

Iowa 

Ky 

Mass 

Mich 

Minn 

NM 

NY 

Ohio 

Pa 

Tex 

Utah 

Wash 

6080 
Chicago, Balhorn & Welch, Inc., 1925 N. Harlem 

Ave., 312-889-5011 
Ft. Wavne. R.O. Whitesell & Assoc .. 203 W. Wayne 

St.. 219-743-4411 
Indianapolis, R.O. Whitesell & Assoc.,6691 E.Wash

ington St., 317-359-5374 
Cedar Rapids, Balhorn & Welch, Inc. , Box 1521, 

319-363-9970 
LOUisville, R.O. Whitesell & Assoc., 3620 Lexington 

Rd" 502-893-7303 
Chestnut Hill, P.R. Sturgeon Co., 1330 Boylston St., 

617 -734-7710 
Benton Harbor. R.O. Whitesell & Assoc .. 303. 

Fidelity Bldg., 616-927-2041 
Southfield, R.O. Whitesell & Assoc., 25100 Ever

green Rd .• 313-358-2020 
Minneaoolis. L.F. Murohv & Assoc .. 730 Chicaao 

Ave., 612-333-4511 
Albuquerque, Space Sys. Sis. & Engr., 1401 Valencia, 

S.E., 505-255-7058 
Clav. J.F. Harm & Assoc .. 7952 Boxford Cir .. 315-

699-2342 
Endicott. J.F. Harm & Assoc., Buffalo St., Box 21, 

607-748-8565 
Mt. Vernon, David Sonkin Assoc., 10 Fiske PI.,914-

M&-9R09 
Cincinnati, R.O. Whitesell & Assoc., 1172 W. Gal

braith,513-521-229O 
Cleveland. R.O. Whitesell & Assoc., 21139 lorain 

Ave .• 216-333-2585 
Dayton. R.O. Whitesell & Assoc., 4133 S.DixieAve., 

513-298-9546 
Philadelphia, M.C.W" Inc .. 709 W. Atlantic St.,215-

228-7459 
Pittsburgh. R.O. Whitesell & Assoc .. 201 Penn Ctr. 

Blvd., 412-242-0100 
Dallas, W. Reese Assoc., 3543 Rio Grande Cir., 

214-339-4280 
HOllston, W. Reese Assoc .. 2400 W. Looo. S .. 713-

621-3134 
Salt Lake City, Soace Sys. Sis. & Engr .. 1380W. 

North Temple, 801-322-5045 
Seattle, Electronic Sis. Corp., 621 S. Michigan St., 

206-767-3160 

WAN-WAT 
WARCO MFG. CO., 7601 Page Ave., St. LouiS, Mo. 63133, Tel: 

314-726-2511; Sis. Mgr: J,S. White 
• WARD LEONARD, Sub. Riker Corp., 31 South St., Mt. Vernon, 

N. Y. 10550, Tel: 914·664-1000, TWX: 914-6994997; V.P. 
MIrtg. D. V. JaNis ........ FSC No. 63743 .......................... Pg. 2354 

Ala Huntsville, Massey Assocs., Inc., Box 3361, 205-
852-0991 

Ariz Phoenix, Gramer & Co., 110 W. Camelback Rd., 

Cal 
602-279-1221 

Arcadia, Ward Leonard, 9 Morlan PI., 213-446-6516 
Millbrae, Melvin Sis. Co., 113 EI Camino Real,415-

697-6922 
N. Hollywood, Brooks & Oay, Inc., 10700 Ventura 

Blvd .. 213-817-3357 
Colo Denver, lindberg Co., 2654 S. Krameria, 303-757-

6489 
Conn Cromwell, Ward Leonard, 544 Main St., 203-347-7443 
Fla Jupiter, Massey Assocs., Inc., Box 871 ,305-746-4591 

III 

Ind 

St. Petersburg, Massey Assocs., Inc., Box 13577, 
813-347-6183 

Winter Park, Massey Assocs., Inc., Box 1201,305-
855-4510 

Niles, Ward Leonard, 7544 W. Oakton St., 312-631-
3553 

Indianapolis, Schroeder & Loomis, 714 East 65th 
St., 317-251-4571 

Iowa Des MOines, KSW Assocs., 3831 43rd St., 515-279-

Md 
9235 

Hagerstown, Ward Leonard Metal Film Div., Box 
1827,301-739-8722 

Mass Framingham, Ward Leonard, 418 Union Ave., 617-
872-4836 

Mich DetrOit, S. Greiner Assocs., 15318 Mack Ave., 313-
882-7570 

Minn MinneapoliS, S, Clothier Co., Inc., 7400 LyndaleAve., 

Mo 

NJ 

NM 

NY 

NC 

S" 612-869-3231 
Kansas City, KSW Assocs., 7546 Troost Ave" 816-

363-5651 
St. Loui 5, KSW Assocs., 2319 Hampton Ave., 314-

781-6111 
Pennsauken, Ward Leonard,6021 ManSion Blvd.,609-

662-0200 
Albuquerque, Data Handling Co., 209Sal1 Pablo,S.E., 

505-268-0928 
Williamsville, Ward Leonard, 5459 Main St., 716-

634-4300 
Charlotte, J.L. Highsmith & Co., 3733 Monroe Rd., 

704-333-7743 
Ohio Cincinnati, Ward Leonard, Box 8086, 513-961-7771 

Cleveland, Ward Leonard, 1463 Warrensville Ctr. 
Rd., 216-382-8444 

Tenn KnOXVille, E.E. Rule, Box 533, 615-525-9919 
Tex Dallas, W. Reese Assocs., 3543 Rio Grande Cir., 

Va 

214-339-4280 
Houston, W. Reese Assocs., 2400 W. Loop,S., 713-

621-3134 
Annandale, T. Davis Marketers, 4210 Daniels Ave., 

703-941-2313 
Wash Seattle, Seatronics, Inc., 5616 4th Ave., S .. 206-767-

4330 
WARD PRODS. CORP., Edson St., Amsterdam, N.Y. 12010 
WARNECKE ELECTRON TUBES, INC., 175 W. Oakton St., Des 

Plaines, III. 60018, Tel: 312-299-4436; Sis. Mgr: 
F. Voltaggio,Jr ...... FSC No. uno 

WARNER ELECTRIC BRAKE & CLUTCH CO., Beloit, Wise., 
Tel: 815-389-3771; Sis. Mgr: J.F. Gibney 

WARREN COMMUNICATIONS, Sola Basic Inds., Newtown Rd., 
littleton, Mass. 01460, Tel: 617-486-3575, TWX: 710 
347-0650; Sis. Mgr: D.E. Ingram .... FSC 39314 

WARREN COMPONENTS CORP .,P .0.Box848, Warren,Pa.16365, 
Tel: 814-723-6200; Sis. Mgr: M. Sears 

WARSAW COil CO., Box 389, Warsaw, Ind. 46580, Tel: 219-267-
6041; Sis. Mgr: T. Joyner 

WARWICK PRODUCTS CO., 7909 Rockside Rd., Independence, 
Ohio 44131, Tel: 216-524-4404 

WAS 3000 acoustic noise generator - Wyle Labs. 
'WASP plate connector sys. - Malco Mfg., Co. 
• WATCO elevator cabs-Watson Mfg. Co., Inc. 
WATERBURY PRESSED METAL CO" 407 Brookside Rd., Water

bury, Conn. 06720, Tel: 203-756-8891; 515. Mgr: 
W. Olmsted ..... FSC No. 08082 

WATERBURY PRESSED METAL CO., Parts Div., 407 Brookside 
Rd., Waterbury, Conn. 06714, Tel: 203-756-8891; 
Sis. Mgr: W.H. Armstrong 

WATERMAN INSTR. CORP., 400 S. Warminster Rd., Hatboro, 
Pa. 19040, Tel: (215) OS 2-7440, TWX: 510-665-6752; 
Sis. Mgr: p. Laterman 

WATERS CO., Div. Flo-Tronics, Inc., Box 529, Rochester, Minn. 
55901, Tel: 507-282-3866; Sis. Mgr: p. Nelson 

• WATERS MfG., INC., 533 Boston Post Rd., Wayland, Mass. 
01778, Tel: 617·358·2777, TWX: 710·346-1287; Sis. Mgr: E. C. 
Smith ........ FSC No. 96403 .................................... Pgs. 2502, 2503 

Cal Los Angeles, Elsner-Rambo Co., 2526 Hyperion Ave., 
213-664-2928 

Colo Denver, Franklin Sis. Co., 2149 5. Clermont, 303-

Fla 

III 

751-0734 
Ft. Lauderdale, Sproch Sis., Inc., 3520 W. Broward 

Blvd., 305-587-3792 
Chicago, Berndt Assocs.,lnc.,6414W. BelmontAve., 

312-283-0113 
Mass Waltham, Impact Sis. Co .. Inc., 223 Crescent St., 

617-893-2850 
Minn Minneapolis, F. Peterson Co., Box 8409,612-927-

Mo 

NJ 

4453 
St. Louis, Ozark Elctrn. Mktg .. Inc., 2573 Woodson 

Rd., 314-428-5313 
Roseland, Gawler-Knoop Co., 14 BeaufortAve.,201-

226-4545 
S. Orange, Sirr:berkoff Sis., Inc o , 71 Valley St., 201-

763-7900 

3123 



_W_Al_-_W_E_L ___ --_______ • ______ ---------.MANUFAC1URERS' SALES OFFICES' TRADE NAMES .•. 

Ohio Dayton,H. Teplitz & Co., 3718 Salem Ave., 513- Conn Hamden, J & J Assocs., 953 Dixwell Ave., 203-624- *WEE-FILminiature filter - Nytronics, Inc. 

Tex RiCh~~J~~:\.xelec, Inc., 2500 Little Creel< Dr., Fia Ft. ~erdale, W.A. Brown & Assocs., Inc., 3039 ~lty~d~r.ii!I::'i~ir~fg:.:r:;~n~Ytronics,lnc. 
214-235-3821 Northeast 32nd Ave .. 305-564-8000 *WEE-WEE-DUCTOR shielded inductors - Nytronics, Inc. 

EXP: Mass, Wayland, C.H. Reed, 533 Boston Post Rd., • Ft. Walton Beach, W.A. Brown & Assocs., Inc., 18 *WEECOIL components, transformers, chokes, inductors -
617-358-2777 Chelsea Dr., 904-243-6424 Wei is Electronics, Inc. 

FOR, Can, Willowdale, Ont., F.P. Taylor, Ltd., 12 How.ard • Orlando, W.A. Brown & Assocs., Inc" 222 Weber *WEEN propulsion systems - Mobil Electronics, Inc, 
Dr.,416-222-6924 Ave., 305-425-5505 *WEG INSERTS threaded inserts - Roylyn Inc. 

*WATERTITE moisture resistant rubber insulation - Okonite Co. Ga Tucker, W.A: Brown & Assocs.,lnc., 1590 Cooledge • WEINSCHEL ENGRG. CO., INC., Box 577. GaithersbullI, Md. 
WATKINS JOHNSON CO., 3333 Hillview, Palo Alto, Calif. 94304, Rd., N.W., 404-939-1614 20760, Tal: 301·948-3434, TWX: 710-828-9705; S/$. MIlS: 

Tel: 415-326-8830, TWX: 910-373-1253; Sis. Mgr: III ChicaQo, Carter Elctrns., Inc" 7203 S. Western .R. BuII.n, G. Winkler ........ FSC No. 93459 ...................... PI. 1529 
W.H. Robinson ..... FSC No. 14482 Ave .. 312-776-1601 Ala Huntsvillel BCS Assocs" 2317 Bob Wallace Ave., 

WATKINS-JOHNSON CO., Stewart Div., MI. Hermon Rd., Santa Ind Indianapolis. Carter Elctrns" Inc., 6333 Hollister S.W./ 205-534-1648 
Cruz, Calif., Tel: 408-438-2100, TWX:910-598-4403; Or., 317-293-0696 Cal Anaheim, Blair Assocs., 421 N. BrookhurstSt., 114-
Sis. Mgr: CoC. Billat ..... FSC No. 14482 Kans Leawood, Poly-Onics, Inc., 4434 West 90th Terr.,. 635-1350 

WATLOW ELEC. MFG. CO., 12001 Lackland Rd., St. LOUiS, Mo. 913-648-4173 Los Altos, J. Stone & Assocs., 330 Main St., 415-
63141, Tel: 314-432-4600; Sis. Mgr: L. Desloge, Jr. Mass Waltham, J & J Assocs., 225 Crescent St., 617-899- 948-4563 
..... FSC No. 79221 0160 Colo Auroral Bishop Ellterprises/ 126 Del Mar Cir.,303-

~4I~N~~H!."~({:]TN~~~~'r~~IO; ~~;~i~e~::'v!,s, N.Y., Tel: Mich Detr3~~-8~~~~ssocs., Inc., 1474 E. Outer Dr., Fla orla~:::7~~s Assocs., 940 N. Fern Creek Ave., 
716-484-0171; Sis. Mgr: L.P. Blanchard; FSC 64056 Minn Minneapolis, Carter Elctrns .. Inc .. 2401 West 66th Tel: 843-151'0 

*WATTCHER rf monitor lalarm - Bird Electronic Corp. St .. 612-869-3261 III Rosemont, Cozzens & Cudahy, Inc.,9501 Devon Ave., 
*WATTS record cleaning eouip. - Elpa Marketing Ind" Inc. Mo Hazelwood. Poly-Onics, Inc., 47 Village Sq. Shpg. 312-825-1144 
WAUKESHA MOTOR CO., W. St. Paul Ave., Waukesha, Wise. Ctr.,314-837-0597 Ind Indianapolisl Cozzens & Cudahy, Inc., 44 Kirk Dr., 
*WAVE FORMS test instruments - United Recording Electronics NJ Nutley, Eastern Instrumentation, Inc., 518 Franklin 317-244-2456 
*WAVEFORM EDUCTOR signal averager-Pri,lCeto.,Applied Res. 201-661-2000 La Slidell, Noakes Engrg., Box 940, 504-529-3012 
• WAVEFORMS, United Recordin, Elctrns. Inds., 11922 Valario St, NM Albuquerque, Brooks Feeger Assn.,12380rtiz,S.E., Md KenSington, Electronic Mktg. Assocs., 11501 Huff 

N. Hollywood, Calif. 91605, Tel: 213·764-1500; Sis. Mar: A. E. 505-268-4381 Ct.,301-946-0300 
BJlIS ........ FSC No. 96304 .................................... pp. 1530, 1531 NY Great Neck, Eastern Instrumentation, Inc., 350 Mich Royal Oaks, Cozzens & Cudahy, Inc., 127 Edmund St., 

Cal Costa Mesa, Gillingham Assoc., 2253 Fountain Way, Northern Blvd" 516-466-9505 313-585-5159 
E., 714-642-6793 • Liverpool, NACO Elctrns. Corp., 119 Luther Ave., Minn Minneapolisl Cozzens & Cudahy, Inc., 7710 Computer 

Cupertino, W.K. Geist, Box 746, 415-968-1608 315-474-1481 Ave./ 612-920-1022 
Glendale, W.K. Geist, 1205 Airway, 213-245-9501 • PoughkeepSie, NACO Elctrns. Corp., 14 Lori St., Mo Edmundson, Cozzens & Cudahy, Inc., 10534 Natural 
Santa Rosa, CoMark Co., Box 2086, 707-544-1044 914-462-2130 Bridge Rd., 314-423-1234 

III Chicago, K.W. Meyers Co., 7256 W. Touhy Ave., • Rochester, NACO Elctrns. Corp., 74 Park Ave .. 716- NJ Ridgewood, G.C. Engel & Assocs., 210 S. Broad St., 
312-774-6440 413-4169 (2011 GI 4-1400 

Mass Braintree, Bordewieck Eng. Sis., 221 Grove St.,617- • Utica, NACO Elctrns. Corp .. 2631 Edgewood Rd.. NM Albuquerque, Bishop Enterprises, 1805 San Pedro, 
843-0845 315-732-1801 N.E./ 505-255-9042 

Minn Minneapolis, K.W. Meyers Co.,4725 ExcelSior Blvd., NC Winston-Salem, W.A. Brown & Assocs., Inc., 1108 NY Fairport, Naco Elctrns. Corp., 99 Havest Rd., 116-
6!2-92~~ 1C8C Burke St., IjllJ-ot2!t-~tl4 2404 ... 4720 

Mo 

NM 
NY 

Pa 

Kansas City, Harris-Hanson, 7916 PaseD, 816-444-
9494 

St. Louis, Harris-Hanson, 2814 S. Brentwood Blvd., 
314-647-4350 

AlbUQuerque, ALS Elctr~s'l Box U626, 505-268-9600 
Great Neck, Industron Assocs., 300 Northern Blvd., 

516-487-2620 
Philadelphia, W-F Assocs., Broad & Chestnut, 215-

546-4121 
T ex Dallasl E,L, Wilks Co., Box 34466, 214-242-5321 

• WAVELINE INC., 80x 718, W. Caldwell, N. J. 07006, Tel: 201 • 
226-9100, TWX: 201-226-5558; Gen'l. Mar: R. H. Koenia-.Pc. 1720 

Cal HollyWOod, IFM-South, 3455 Cahuenga Blvd., 213-
469-1641 

Mt. View, IFM-North.22690IdMiddiefieldWay,415-
961-2828 

Colo Denver, D.E. BMd Assoc., 2149 S. Clermont St., 

Fla 

Ga 

III 

303-156-1234 
Ft. Lauderdale, Beacon Elctrn. Assn., Box 10212, 

305-564-4298 
Maitland, Beacon Elctrn. Assn., Box 1278,305-647-

3498 
Atlanta, Beacon Elctrn. Assn., 2285 Peachtree Rd., 

N. E .. 404-351-3654 
Highland Park, Feller Assocs.,3065University Ave., 

312-433-3646 
Kans Wichita, Simpson Enterprises, Box 18066,316-943-

Md 
0502 

Timonium, Billis Sis. Co., llO Gorsuch Rd., (301) 
CL 2-0719 

Mass Bedford, Reptron, Inc., 110 Great Rd,,617-275-8585 
Mo Kirkwood, Simpson Enterprises, Box 3873, (314) 

NJ 

NM 

NY 

NC 

YO 5-11l5 
Cherry Hill, Billis Sis. Co .. 14 Galway La., (609) 

HA 8-3651 
Roseland, Gawler-Knoop Co., 14 Beaufort Ave., 201-

226-4545 
AlbUQuerque, D.E. Bond Assocs., Box 11331, 505-

247-3442 
New York, Gawler/Knoop Co., 212-344-2997 
New York, Pantronics, Inc., 500 FifthAve.,212-244-

2855 
Utica. B.D. Hummel Co" 2224 Maynard Ave .. 305-

736-7821 
Jamestown, Beacon Elctrn. Assn., 305 Greenway 

St .. 919-454-1010 
Ohio Cleveland, E.C. Frost Co., 30650 Pine Tree Rd., 

Tex 
216-831-1442 

Dallas, Spacetronics Co .. 4515 Prentice St., (214) 
EM 8-1215 

EXP: NY, New York, Sylvan Ginsbury, Ltd., 72 West 45th 
St., (212) MU 7-3213 

FOR: Can, Weston,Ont.,BeecheyEnterprises,3218Weston 
Rd., (416) CH 4-8051 

Ohio Cleveland, WKM Assocs., Inc., 6741 Ridge Rd., , Liverpool, Naco Elctrns. Corp., 119 Luther Ave., 
216-885-5616 (315) GR 4-7481 

Dayton, WKM Assocs., Inc., 6085 Far Hills Ave., .. New Yorkl G.C. Engel & Assocs" 212-732-0001 
513-298-7203 • Poughkeepsie, Naco Elctrns. Corp" 14 Lori St., 914-

Tulsa, Brooks, Feeger & Puckett, Inc .. Box 15656, 462-2730 
918 .. 835-7942 .. Utic~ENa2~018Eol1ctrns. Corp.,2631 Edgewood Rd.,(31S) 

Philadelphia, Eastern Instrumentation, Inc., 613 K 
Cheltenham Ave., 215-927-6269 NC Greensboro, BCS Assocs., 1039 E. Wendover Ave., 

Pittsburob, WKM Assocs., Inc" 90 Clairton Blvd., 919-273-1918 
412-892-2953 Ohio Medinal Cozzens & CudahYI Inc., 735 S. Court St., 

Euless, Brooks, Feeger & Puckett, Inc., Box 429, 216-125-5660 
817-283-4684 Pa King of Prussia, Electronic Mktg. Assocs.,210God-

Okla 

Pa 

Tex 

Friendswood, Brooks, Feeger & Puckett, Inc., Box dard Blvd., 215-265-1600 
50,713-482-7536 Tex Irving, Noakes Engrg.,1006N.Britain,214-255-0441 

Utah Salt Lake City, Brooks Feeger Assn" 535 South 2nd Wash Seattle, J.K. Dooley Co., Inc., 4110 Stone Way, N., 
St., 801-359-2427 . (206) ME 2-1618 

Alexandria, W.A. Brown & Assocs., Inc., 325 First WEIR ELCTRNS., LTD" Durban Rd., Bognor RegiS, Sussex, 
St., 703-836-1800 England, Tel: Bognar Regis 5991; Sis. Mgr: R.E. 

Newport News, W.A. Brown & Assocs., Inc .. 82 Stephens 
Huxley PI .. 703-245-8272 WElTER MANN ELCTRNS., 4549 North 38th St., Milwaukee, Wisc. 

Va 

Wash Seattle, R.s. Drake Assocs., Inc" 6133 Maynard 53209, Tel: 414-444-5097; Pres: R.R. Weitermann 
Ave .. S .. 206-725-2700 WEKSLER INSTRS. CORP .,195 E. Merrick Rd., Freeport, N.Y., 

FOR: Can, Don Mills, Ont., R-O-R Assocs., Ltd., 1470 Tel: 516-623-0100; Sis. Mgr: E.T. Oettinger; FSC 
Don Mills Rd" 416-444-4403 64467 
- - - - - - - -Advertisement- - - - - - - - WELCH RELAY DIV., Glassco-Ward-Davis, 1871 S. Orange Dr., 

WAVETEK--Complete line of rugged, eco- Los Angeles, Calif. 90019, Tel: (213) WE 3-.9541, 
nomical, General .Purpose Test Equiment for TWX: 910-321-3942; Sis. Mgr: C.F. McKee ..... 
bench or rack. VCG Function Generator line FSC No. 22490 
from .1 ~Hz to 5 MHz and 1000: 1 freouency WELCH SCIENTIFIC CO" 1300 N. Linder Ave.,Skokie,llI. 60076, 
ratio. Voltage and Freouency Meters with Tel: 312-677-0600; Sis. Mgr: J.A. Lendino 
differential potentiometrio null balance, Gen- WELCO /NOS., INC., 9027 Shelf Ave., CinCinnati, Ohio 45236, 
eral Purpose Sweep Generators from .5 to Tel: 513-891-6600, TWX: 810-461-2594; Sis. Mgr: 
300 MHz. IF, VHF, UHF Sweep Generators W. Reed 
for domestic and foreign TV channels. IF 'WELD PANEL shielded enclosure - Amerind - MacKissic Inc. 
distribution amplifiers for production stations. *WELD POWER weldi"g eouipment - Sore"sen Operatio., 
Dual-channel Pulse Samplers for accurate *WELDANPOWER generator, engine driven-Lincoln Elec. Co. 
high-freouency waveformdisplaY.PhaseMeter WELDOTRON CORP., Sensomatic Div., 907 Frelinghuysen Ave., 
line from 5 Hz to 1 MHz and 5000: 1 amplitude Newark, N.J. 07114, Tel: 201-824-4545; Prod. Mgr: 
ratio. Many units available with manual and/ J. Krasny 
or digitally programmable mndes. *WELDRAWN welded-and-drawn tubing - Superior Tube Co. 

WELEX ELCTRNS., Div. Halliburton CO'I Box 986, Silver $pring, 
WAVETEK, Indiana, Inc., 3000 ShelbY St., Indianapolis, Ind. 26206, 

Tel: 317-783-3221; Sis. Mgr: R.L. Welsh 
WAVETRONICS INDS., INC., 211 Warren St., W. Pittston, Pa. 

18643, Pres: H.M. Real 

Md. 20910, Tel: 301-589-52ll; Sis. Mgr:C.W.Steppe 
.. ~. FSC No, 11145 

*WELL-TEK ALLOY spec. etched & formed alum. cathode loil -
Wellington Technical Industries, Inc. 

WAYNE-GEORGE CO" Div. Itel< Corp., Christina St., Newton, 
Mass, 02161, Tel: 617-969-7300, TWX: 710-335-
6783; Sis, Mgr: J. MacKenzie ...... FSC No. 06130 

• WAYNE KERR - Sae Southfield Electronics 
*WEARITE special copper base alloys - Mueller Brass Co. 
• WEARON extruded plastic parts - Maynard Plastics, Inc. 
*WEATHER-WATCH faa tweb receiver -ElectronicServices,Inc. 
*WEATHERPAD insulating materials - GAF Corporation 
WEBBER MFG. CO., INC., Box 211, 8634 Brookville Rd.,lnd-

ianapolisl Ind. 46206, Tel: 317-357-8681; Sis. Mgr: 

WELLCOR, INC., 1214-18 N. Wells St., Chicago, III. 60610, Tel: 
(312) DE 7-1814; Sis. Mgr: S.N. Grode 

*WELLER general line-WelierElectricCorp. 

• WELLER INDUSTRIAL PRODS. DIV., Weller Elec. Corp., 100 
Welleo Rd., Easton, Pa. 18042. Tel: 215 - 258-5371; V.P. Sis: 
W. Binder ................................................................ pp. 2836, 2837 

Cal Menlo Park, Straube Assoc., Inc., 483 Willow Rd., 
415-323-2416 

• WAVETEK, 904S Balboa AYe., San Diego, Calif. 92123, Tel: 714· R.C. Webber ..... FSC No. 01271 
Van Nuys, Penwarden Assoc., Inc., 14547 Titus St., 

415-782-4920 
279-2200, TWX: 910·335-2007; Sis. Mar: T. G. Kurtz ........ FSC * WEBLOX nonwoven fabrics - Kendall Co. 
No. 23338 ................................................................ Pgs. 1532-1549 * WEBLOY nonwoven fabrics-Kendall Co. 

Ala HuntSVille, W.A. Brown & Assocs., Inc .. 1314 Buford • WEBRIL nonwoven fabrics - Kendall Co. 
St .. N.W .. 205-536-8393 WEBSTER ELEC. CO .. INC., $to-Rite Industry, 1900 Clark St., 

Ariz Phoenix, Brooks Feeger Assn., 4710 North 16th Racinel Wise. 53403, Tel: 414-633-3511; Sis. Mgr: 
St .. 602-264-6536 H.C. Stacey 

Cal Palo Alto, Ward/Davis Assocs .. 3921 E. Bayshore, WEBSTER MFG. CO., 317 Roebling Rd., S. San FranciSCO, Calif. 
415-968-7116 94080, Tel: 415-589-0120, TWX: 415-872-1384; Sis. 

Pasadena, Ward/Davis Assocs .. 770 S.Arroyo Pkwy., Mgr: RoC. Wilde ..... FSC .No. 14767 
213-684-2840 WECKESSER CO., INC., 4444 W. Irving Park Rd., Chicago,lII.. 

San Diego, Ward/Davis Assocs., 3442 Hancock St., 60641, Tel: 312-282-8621>, TWX: 312-265-1322; Sis. 
714-291-4619 Mgr: RoE. OwYer ..... FSC No. 95987 

Colo Denver, Brooks Feeger Assn., 1309 S. Inca St.,303- *WEDGE-LOCK shelving & racks - Republic Steel Corporation 
744-3301 "WEE-DUCTOR shielded inductors - Nytronics, Inc. 

3124 • Trade Name-See Mfr. Liatlna 

Colo Boulder, Straube Assoc., Inc., Box 1649,303-443-

Ind 
8600 

Indianapolis, LM. Oevoe Co., 4010 Washington Blvd., 
317-283-1395 

Mass Needham, CoakleY, Boyd & Abbett, Inc., 1424 High-
land Ave., 617-444-5470 

Minn Minneapolis, D.A. Schultz Co., 801 Southeast 8th St., 

NY 
612-339-7701 

Great Neck, F. Tylinski, 338 Northern Blvd., 516-
466-9070 

Syracusel Carlen Reps., 206 E. Genesee St.,315-422-
6155 

Wash Seattle, R. Johnson Co., Inc., 1011 Northeast 69 St., 
206-524-5170 

eem/1969 



· •• includin& Federal Supply Codes (FSC) where available 

WELLINGTON TECH. INDS., INC., Film & Foil Div., 55 Honeck 
St., Englewood, N.J. 07631, Tel: 201-567-2620; Sis. 
Mgr: C. Schumacher 

Wisc Oak Creek, M.Q. & Assocs., 6312 South 27th St" 
414-761-2120 

FOR: Can, Downsview, Ont.,Kaytronics Engrg.,lOOl Finch 
WELLS ELCTRNS., INC., Components Div., 1701 S. Main St., 

S. Bend, Ind., Tel: 219-288-4651; Sis. Mgr: R.B. 
Larson ..... FSC No. 14329 

Ave., W., 416-638-5511 
Can, Montreal, Que" Kaytronics Engrg.,5800Monk

land Ave., 514-487-3434 

- - - - - - - -Advertisement- - - - - - - -
EQuipment Division makes precision min
ature welding, soldering, and bonding equip
ment and accessories formodule,thinfilm,in-

leg rated circuit, and printed circuit board 
use, Plastics Division supplies electronics 
industry with stock encapsulation shell.s, IIG 
carriers, and does custom molding of very 
small insert molded thermoset and thermo
plastic parts. Components Division manufac
turers the Weecoil line of miniature variable 
inductors, Mil Grad I.F. Transformers,Micro-

miniature R.F .Chokes subminiature I.F, Trans
formers, and LIC filters. 

WEST COAST ELECTRICAL MFG. CO., 233 West 116th PI., 
Los Angeles, Calif., Tel: (213) PL 5-1138; Sis. 
Mgr: W.E. Seal ...... FSC No. 81823 

~EST COAST RESEARCH CORP., P.O. Box 25061, Los Angeles, 
Calif. 90025, Tel: (213) GR 8-8833; Gen'l. Mgr: 
H.M. Spivack 

WEST INSTRUMENT CORP., Sub. Gulton Inds., Inc.,3860 N. River 
Rd., Schiller Pk., III. 60176, Tel: 312-678-6400; Sis. 
Mgr: H.B. Koenen 

* WESTACH electric tachometers - Westberg Mfg. Co. 
WESTAMP, INC., 1542 15th St., Santa Monica, Calif. 09404, Tel: 

213-393-0401; Pres: R.I. Henszey ..... FSC 12745 
WESTBERG MFG. CO., 3400 Westach Way, Sonoma, Calif. 95476, 

Tel: 707-938-2121; Sis. Mgr: R.R. Westberg 
* WESTCOAT prot. coating - Western Coating Co. 
WESTERN COATING CO., Box 598, Royal Oak, Mich. 48073, Tel: 

(313) JU 8-3311; Sls.Mgr: G. Otte 
WELLS ELCTRNS., INC., Equipment Div., 1701 S. Main St., S. WESTERN COIL & ELECTRICAL CO.,215 State St., Racine, Wisc. 

53403, Tel: 414-632-4741; Sis. Mgr: W.T. Lewis 
WESTERN ELCTRN. INOS., 72 N. Broadway, Yonkers, N.Y. 

10701, Tel: 914-969-5888; Sis. Mgr: S. Hellman 
WESTERN ELCTRN. PRODS. CO.,107 Los Molinos, San Clemente, 

Calif., Tel: 714-492-4677; Sis. Mgr: A.P. Schreiber 
..... FSC No. 13988 

Bend, Ind. 46623, Tel: 219-288-4651; Sis. Mgr: H. 
F. Shultz " .... FSC No. 14329 

WELLS ELCTRNS., INC., Plastics Uiv., llUl >. MaIO >t., >. 
Bend, Ind. 46623, Tel: 219-288-4651; Sis. Mgr: 
A.R. Midili ..... FSC No. 14329 

WELLS, GARY CO., 90 Nepperhan Ave., Yonkers, N.Y., Tel: (9141 
GR 6-8333; Sls.Mgr: A. Baker 

* WELMEGOX high value resistors- WeJwyn Elec., Ltd. 
* WELMET metal film resistors-Welwyn Elec., Ltd. 

- - - - - - - -Advertisement- - - - - - - -
Thermal Wire Strippers assure freedom tram 
nicked and cut wire strands. Six models 
available for both prototype and production 
line operation. Strips Teflon as well as lower
melting plastic insulation such as vinyl, poly
ethylene, nylon, dacron, rayon, etc. Used on 
finest stranded wire as well as large coaxial 
cable without any adjustment. Also available 
are automatic measuring wire and tubing cul
ters as well as coaXial cable strippers. 
Immediate delivery. Ask tor catalog, 

WELSH, W.H. CO., INC., 2241 Indiana Ave., Chicago, III. 60616, 
Tel: 312-225-5454; Sis. Mgr: C.L. Matthews 

"WEL TEK welding. soldering & bonding equip. -Wells Electronics * WEL TRONARC arc welder - Weltronic Co. 
WEL TRONIC CO., 19500 W. Eight Mile Rd" Southfield, Mich. 

48075, Tel: 313-444-4880; Sis. Mgr: L.R. Broniak 

• WELWYN CANADA LTD., Box 2484, London, Ont., Canada, Tel: 
519· 451·9490 .................................................................... Pg. 2442 

WELWYN ELECTRIC, LTD., Bedlington, Northumberland, Eng., 
Tel: BEdlington 2181; Comm. Dir: R. Steven 

WESTERN ENGRG. ASSOCS., 13101 Rose Ave., Los Angeles, 
• WELWYN INTERNATIONAL, INC., 811 Sharon Dr., Westlake, Ohio Calif. 90066, Tel:213-398-2986; Sis. Mgr:C. Vaughan 

44145, Tel: 216·871·8900, TWX: 810427·9125; Sis. Mar: • WESTERN GEAR CORP., Electro Prods. DiY., Dept. E, 75 W. Green 
A. Asken ................................................................................ Pg. 2442 St., Pasadena, Calif. 91101, Tel: 213·796·4395, TWX: 213·639· 

Ariz Tucson, Ruby Sales Corp., Box 11277, 602-294-0762 6541; Mkt&. Mgr: G. A. Nikas ............................................ Pg. 1772 
Cal Fremont, H.K. Foraker Co., Box 1325,415-657-2213 Ariz Phoenix, J.C. Agee Assocs., Box 7273,602-955-6383 
.. Torrance, Web Elctrn. Assoc., 18039 Crenshaw Colo Denver, Franklin Sis. Co., 2149 S. Clermont, 303-

Blvd., 213-323-8676 757-1371 
Colo Denver, Ruby Sales Corp., 1200 S. Alton, 303-755- Conn Bloomfield, laslow Sis. Co., Inc., 6 Newberry Rd., 

1714 203-242-7781 
Fla N. Miami, Mark Elctrn. Sales Co., Box 291, (305) DC Washington, Western Gear Corp., 15 & New York 

III 
WI 7-~080 Aves., N.W., 202-783-3948 

Chicago, Lightner Assocs., lnc., 6322 N. Milwaukee Fla Maitland, D & E Assoc., 2031 Chippewa Trail, 305-
Ave., 312-774-1500 644-3039 

Md Baltimore, B. White & Co., Inc., 7 Church La., 301- III Chicago, Croydon Elctrns., Inc., 1915 N. Harlem 
484-5400 Ave" 312-237-4343 

Mass Waltham, Cirolia, LeBlanc Sales Co., Inc., 976 Main Mass Northboro, Zaslow 515. Co., Inc., 371 Howard St., 
St.,. 617-893-2742 (6171 EX 3-8150 

Minn Minneapolis, R.W. Marshall Co., 610b Excelsior Mich Farmington, Carter-McCormic &Peirce,lnc.,23995 

Mo 
NY 

Pa 

Blvd., 612-929-0457 Freeway Pk. Dr., 313-477-7700 
St. Louis, Boweng, 10414 Oak Ave., 314-429-7327 Mo Bridgeton, F.R. Krabbe & Assoc., Box 776, (314) 
Jamaica, S-J Sales Assocs., Inc., 148-05 Archer PE 9-6817 

Ave" 212-291-3232 NJ Teaneck, Electra Mec Assocs., 1258 Teaneck Rd., 
Ardmore, W. Dugger Co., 412 E. Spring Ave., 215- 201-837-4262 

649-0889 NY Buffalo, H.H. Cardozo, 3871 Harlem Rd., 716-834-
Tex Ft. Worth, W.P. Fralia Co.,Box 12625,817-738-2394 3377 
Wash Bellevue, Farwest Agencies, 12410 Southeast 32nd Rochester, A. lissler,3700 East Ave., (716) LU 6-

St., 206-747-1515 6226 
WEMS, INC., 4650 W. Rosecrans Blvd., Hawthorne, Calif. 90252 Syracuse, H.H. Cardozo, 1719 Teall Ave., 315-437-
WEN PRODS" INC .. 5810 Northwest Hwy., Chicago, III. 60631, 2813 

Tel: 312-763-6060; Sis. Mgr: D.D.Peel ... FSC11103 Ohio Cincinnati, Components Engrg. Co., 11820 Knoll-
WENDELL FABRICS CORP., 1220 Broadway, New York, N.Y. springs, 513-721-2997 

10001, Tel: (212) LA 4-1322; Sis. Mgr: W. Atkins Cleveland, Components Engrg. Co., 7461 N. Linden 
WENDON CO., INC., 17 Irving Ave" Stamford, Conn. 06902, Tel: La., 216-842-2737 

203-348-6271; Sis. Mgr: D. Bosak ..... FSC 04155 Tex Dallas, Stasco, 13310 Spring Grove Ave., 214-239-
WENESCO, INC., Box 303 Northtown Sta., Chicago, 111.60645, Tel: 5054 

OW BE 5-5405; Sis. Mgr: B. Lowe Wash Believue,J. ~indlay (;0., 1UZJ/ Mam>t.,(ZUbJ(;L q-
* WESCHE motors IS. slip rings- Welco Inds., Inc. 5200 
* WESCO solenoids- West Coast Elec. Mfg. Co. WESTERN GOLD & PLATINUM CO., Sub. Wilbur B. Driver Co., 
• WESCO ELECTRICAL CO., INC., 27 Olive St., Greenfield, Mass. 525 Harbor Blvd., Belmont, Calif. 94002, Tel: 415-

01301, Tel: 413·7744358; Sis. Mar: J. R. DeSanly ....... .FSC No. 593-3121, TWX: 415-594-8855; Sis. Mgr: H. Mason 
12673 ........................................................................................ Pg. 70~ WESTERN INSULATED WIRE CO., 2425 East 30th St., Los An-
Ariz Phoenix, Technical Sis., Inc" 6240 North 34th Ave., geles, Calif. 90058, Tel: 213-587-7103; Sis. Mgr: 

602-274-7848 B. Drolet "M' FSC No. 79277 
Cal 

Fla 

Ga 
III 

Md 

Van Nuys, Dorado Elctrn. Reps., 13615 Victory • WESTERN RESERVE ELCTRNS., INC., 1243D Euclid Ave., Cleve· 
Blvd.,213-873-4124 land, Ohio 44106, Tel: 216·791·5112; Dir. of Mktg: F. H. Sawonik 

Orlando, F.Fausett&Co.,lnc., 711N.Magnolia Ave., ........ FSC No. 13913 ................ ; ............................... Pgs. 1550, 1551 
305-424-0701 Cal Los Angeles, Cesco, 6151W. Century Blvd., 213-670-

Smyrna, F. Fausett&Co.,lnc.,Box278,404-436-5169 1700 
Chicago, M.Q. & Assocs., 6713 N. Oliphant Ave., III Chicago, Midwest Eletrn. Sis., 5707 W. Division St., 

312-774-8844 312-626-0030 
Baltimore, Callas Elctrns., Inc., 6409 Frederick Minn Minneapolis, Wenco Sis., 1728 Morgan Ave., S~, , 

Ave.,301-744-7711 612-866-3639 
Mass Boston, P.J. Engrg. Sis. Co., 372 N. Beacon St., Mo Kansas City, Florence & Meyer, Inc., 406 West 

NJ 

NY 

Pa 

Tex 
Va 

617-783-0510 34th St., (816) LO 1-7282 
Cherry Hill, Quality Comps. Co., Box 583, 609- NM Albuquerque, A.L.S. Elctrn., Box 11626 

428-6266 NY DeWitt, E.W. Hoyer Assocs., Box 51, 315-446-3523 
Madison, A.L. Livera & Assocs., Inc., 2 Green Tex San Antonio, D. Ashcraft, 8515 Dudley Dr., 512-344-

Village Rd., 201-377-3220 8069 
Roslyn Hgts., A.L. Livera & Assocs., Inc., 275 Wash Bellevue, Cane-Jessup Co., Inc., Box 250, 206-454-

Warner Ave" 516-484-1276 0691 
Pittsburgh, Lowry Dietrich Co., 90 Clairton Blvd" Wisc Waukesha, Midwest Elctrn. Sis., 1317 Garfield Ave., 

412-892-2992 414-542-5129 
Irving, Lee Sis. Co., 2838 Posey Dr., 214-255-5043 WESTERN SEMICONDUCTORS, INC., 2200 S. Fairview St., 
Salem, F. Fausett & Co., Inc., 1338 Pulaski St., Santa Ana, Calif. 92704, Tel: 714-546-5716, TWX: 

703-389-6669 714-546-2250; Sis. Mgr: R. Malliet 

SEE PAGE 352 TO GET YOUR COPY OF THE RADlO·ELECTRONIC MASTEl 

WEL-WES 
WESTERN SKY IND., 21300 Cloud Way, Hayward, Calif. 94545, 

Tel: 415-783-0600; Sis. Mgr: R.L. Henderson ..... 
FSC No. 04169 

WESTERN TECHNICAL ASSOCS., Box 727 ,Miraleste,Calif. 90733 
WESTERN TECHNOLOGY, INC., National Technology, Inc., 220 

W. Central, Santa Ana, Calif., Tel: 714-546-6186; 
Sis. Mgr: W.A. Kammins 

WESTERN TELEMATlC, INC., 5507 Peck Rd., Arcadia, Calif. 
91006, Tel: 213-442-1862; Sis. Mgr: R. Holtorf 

WESTERN TRANSFORMER CO., P.O. Box 945" Tijeras, N.M. 
87059, Tel: 505-282-3118; Sis. Mgr: J. Keulen 

* WESTIME time-shared compo sys.- Western Teiematic, Inc. 

• WESTINGHOUSE AIR BRAKE CO., Aerospace· Dept., Swissvale 
Post Office, Pittsburgh, Pa. 15218, Tel: 412·242·5000; Sis. Mar: 
T. C. Schroeder ............................................. Pg. 1210, 2334-2348 

Cal Los Angeles, C.E. Holmes Co., 107 North Ave. 64, 
213-256-2255 

San FranCiSCO, Hunter Assocs., 252 Fox Plaza,415-
626-8576 

Colo Denver, Franklin Sis. Co., 2149 S. Clermont Ave., 
303-757-1371 

Conn Meriden, H. Lavin Assocs., Inc., Box 921, 203-237-

Fla 

Ga 

III 

Ind 

5527 
Ft. Lauderdale, F.C. Nickerson Co.,lnc.,611North

west 73rd T err., 305-524-4331 
N. Palm Beach, E. Furey, Box 14022,305-848-2037 
Tampa, F.C. Nickerson Co., Inc., Box 13126,813-

833-4321 
Decatur, F.C. Nickerson Co., Inc., Box 33185, 404-

377-1575 
Chicago, Berndt Assocs.,lnc.,6414W.BelmontAve., 

312-283-0713 
Crystal Lake, Marian Supply Co., Edgewood Rd., 

815-459-3371 
Ft. Wayne, W.W. Bieberich, Inc., 801 Leesburg Rd., 

219-432-2537 
Kans Wichita, M.E. Bettis Co., 423 N. Fountain, 316-685-

Md 
7441 

Baltimore, Component Sis., Inc., 7 Church La" 
301-484-3647 

Mich Birmingham, OEM Sis. Co., Box 68,313-647-1172 
Minn Minneapolis, F.B. Hill Co., 6110 ExcelSior Blvd., 

Mo 

NJ 

NY 

612-929-6727 
Kansas City, M.E. Bettis Co., 3706 Broadway, 816-

561-0772 
St. LOUiS, M.E. Betti s Co., 9103 Bessemer Ave., 314-

429-2099 
Haddonfield, Sunday-O'Brien, Inc., 15 Potter St., 

609-429-4013 
Albany, T. Ferguson Sis. Co.,lnc., 1654Central Ave., 

518-869-0405 
DeWitt, T. Ferguson Sis. Co., Inc., Box 126,315-

446-3330 
Jamaica, S-J 515. Assocs.,lnc.,l48-05ArcherAve., 

516-291-3232 
Rochester, T. Ferguson Sis. Co., Inc., Box 3893, 

716-482-7757 
Williston Park, Garrettson Co./ Inc., 99 Hillside, 

516-747-6610 
Ohio Cleveland, R.G. Sidnell Co., Inc.,14701DetroitAve., 

216-221-1313 
Dayton, R.G. Sidnell Co., Inc., 3300 S. Dixie Dr., 

513-293-1194 
Wickliffe, W.J. Brauer & Assoc., Inc., Box 305, 

216-943-0601 
Pa Lansdowne, W.F. Satterthwaite, Box 191,215-623-

5100 
SC GreenVille, F.C. Nickerson Co., Inc., Rte. 6,Saiters 

Rd., 803-242-5259 
Tex Dallas, Scott Tech. Sis. Co., Box 30324, 214-352-

7698 
EI Paso, McNicol, Inc., 811 N. Estrella St., 915-

566-2936 
Wash Seattle, Associated Inds., 3711 S. Hudson St., 206-

722-3347 

• WESTINGHOUSE ELEC. CORP., Components & Materials, 3 Gate· 
way Center, Pittsburgh, Pa.15230, Tel: 412·255·3800; Sis. Mar: 
E. V. Clarl<e, Jr ........................................................... Pg. 1208, 1209 

Ariz Phoenix, 1102 North 21st Ave., 602-254-5231 
Cal Compton, 18020 S. Santa Fe Ave_, 213-636-0111 
• Los Angeles, 600 St. Paul Ave., 213-482-9660 
• Sunnyvale, Bldg. 73, Hendy Ave., 408-735-2191 
Conn Hartford,360 Market St., 203-249-5792 
DC Washington, 1625 K St" N.W., 202-628-8843 
Fla Orlando. 1010 Executive c.tr. Dr., 305-425-4511 
Ga Atlanta, 1299 Northside Dr., N.W., 404-351-5200 
III Chicago, 105. Riverside Plaza, 312-416-7200 
Ind Ft. Wayne, Anthony Wayne Bank Bldg.,219-742-0221 
• Indianapolis, 1560 Stadium Dr" 317-632-3301 
Md Baltimore, 1055 Taylor Ave., 301-828-5400 
Mass Boston, 800 Boylston St., 617-542-0600 
Mich Detroit, 5757 Trumbull Ave., 313-872-7010 
• Grand Rapids, 281 Leonard St., 616-456-1531 
Minn Minneapolis, 3501 S. Highway 100, 612-927-6551 
Mo Kansas City, 1215 West 12th St., 816-421-7122 
• St. Loui s, 411 North 7th St., 314-421-6991 
NJ Newark, 67 Evergreen PI., 201-465-2473 
NY Johnson City, 4301 Old Vestal Rd., 607-729-2258 
• Mineola,1501 Franklin Ave., 516-248-9800 
• Rochester, 711 Exchange St., 716-232-4380 
Ohio Cleveland,55 Public Sq., 216-241-7600 
• Dayton, 1306 Farr Dr., 513-461-3720 
Pa Philadelphia, One Decker Sq., 215-878-1300 

Pittsburgh, Box 1017,412-255-3800 
Tex Dallas, 8400 John Carpenter Frwy., 214-631-2811 

Houston, 507 Dallas Ave., 713-224-7791 
Wash Seattle, 3451 E. Marginal Way, S., 206-622-0808 
Wisc Milwaukee, 538 N. Broadway Ave., 414-276-1800 
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WES1INGFtOUSE ELEC. CORP., Defense Prods., p.O. &x 2211t, 
, Pillsburvh, Pa.15108,·Tel:41Z-255-3800; Sis. Mgr:' 

, " H.D. EllrQ<! , , 
.WESTINGHOuSt ElEe. toRP •• EIeCIrDnlc Tllbi DiY •• 'p;O; IIIIx 

284. Elmira. N., ,Y. 14902. Ttl, 807·73"7951;" MkfI. Mar: 
, L Glint ................ : ............. : .................................. ; .... Pgs. 2916. 2917 

WESTINGHOUSE ElEC. CORP., Environmental Sys. PePt.,4300 
'36th St;,S.E.,Grand Ra!>ids,Mich. 49508, Tel, 616-

,949-1050; Sfs. Mgr, l. BIQet.scher 
WESTINGHOUSE ElEC. CORP., General Control Diy., Buffalo, 

N.Y., Tel: 716-631-2440; MUg. Mgr: W.J.Brown 
WESTINGHOUSE ElEC. CDRP., Industrial Equip. Div., Weldin~ 

PePt., P.O. Box '300, Sykesville, Md. 21784, Tel, 
301-787-2800; M<tg; Mgr: A. Valente 

:WESTINGHOOSE ,ElEC. CORP.,' Industrial Gr<>uP, Box 868, 
, Pittsburgh, Pa. 15230 
WESTINGHOUSE ElEC. CORP., Industrial Plastics Div., 1585, 

lebanon School Rd., W. Mifflin, Pa. 15122, Tel, 
412-Z56-3971; Sis. Mgr: J.A. Bente' 

WESTINGHOUSE ElEC. CORP., Lamp Div., Parts Sis. Dept., 
1 Westinghouse Plaza, Bloomfield, N.J. 07003, Tel, 
201-465-3242; Sis. Mgr: R.M. Harris 

• WESTINGHOUSE ELEC. CORP., Relay·lnstl1lment DiY., Plane • 
0II1IJi SIs .. Newark, N. J. 07101, Tel: 201 ·821-9000; MkII-

M~~ J. M. :=Qh.;;;;; .. i:nO .. B~;:j; .. f~;.sa~i~gs; .. 20s::3'!~451~ 
• Huntsville, Electro-Tech, Inc., 106 Jordan la.,Z05-

Ariz 
Ark 
Cal 

539-3718 
Mobile, Two Office Park Bldg,.,Ste. Z10, 205-344-4373 
Phoenix, 2200 N. Central, 602-Z58-72ll 
Little Rock, 103 W. Capital St .. 501-376-3462 
Bakersfield, Z14 Bernard St .. 805-3Z7-7633 
City ofComrnerce,6252T elegraph Rd., 213-685-9420 
Compton, 18020 S. Santa Fe Ave., Z13-638-7781 
Emeryville, 5815 Peladeau St., 415-652-3770 
Fresno, Z608 California Ave., 209-264-S091 
los Angeles, 600 St. Paul Aye., 213-482-9660 
long Beach, Miller Magnetics, 1730 Canal Ave., 213 

437-0934 
los Angeles, Dyna Service Co., 1020 S. Atlantic BlVd., 

213-268-8531 
los Angeles, Metermaster, 5646 Vi IIson St., 213-685-

, 4340 ' 
Palo Alto, Kierlulf/Metermaster, 3969 E. Bayshore 

Rd., 451-968-6292 
Riverside, 3723 Tibbett St., 714-682-6551 
Sacramento, Box 15Z08, 916-922-7071 
San Diego, 1365 Sixth Ave., 714-234-4651 
San Diego, Kierluff/Metermaster, 8797 Balboa Ave., 

714-278-2200 
San FranciSCO, One Maritime Plaza, 415-392-5353 

~OIO ~uennn:eV~I~5 :!~r·5tJ~ve~:~~::.812~-735-2191 
Conn Hartford,36O Market St., 203-249-5792 

DC 
Fla 

~a 

Haw 
Idaho 
III 

Ind 

Middletown, Mancib Co .. Randolph at Rte. 9, 203-347 
5629 

Washington, 1625 K St., N.W .. 202-628-8843 
Jacksonville, 841 Miami Rd., 9114-356-58ll 
Miami, Box 694, 305-634-5461 
Orlando, Box 20513, 305-841-3421 
Orlando, Electro-Tech, Inc., 307 27th St., 305-423- ' 

5589 
Tampa, 5444 Bay Center Dr., 813-876-5141 
Albany. Box 532. 912-436-0144 
Atlanta, 1299 Northside Dr., N.W.,404-351-5200 
Atlanta, Electro-Tech, Inc., 3020 Commerce Way, , 

404-767-8761 
Honolulu, Box 2321, 808-574-581 
BOise, Box 8263,208-344-2502 
Aurora, 77 S. Broadway, 312-897-4293 
Chicaoo, 10 S. Riverside Plaza, 312-461-7200 
Chicago, Meter Makers, Inc., l1ll W. Armitage 

Ave .. 312-549-5252 
Danville, 603 N. Gilbert St., 217-442-1901 
Peoria, 915 N. Adams St., 309-673-0754 
Rockford 212115th St., 815-398-3591 
Evansvilfe,403 S. T~ird Ave., 81Z-415-714b 
Ft. Wayne, 727 S. Clinton St., 219-742-'0221 
Hammond, 6355 Indianapolis Blvd., 219-844-9400 
Indianapolis, 1560 Stadium Dr .. 317-632-3301 
S. Bend, 2015 Western Ave., 219-287-1051 

Iowa Cedar Rapids, 210 Dows BldO., 319-366-0781 
• , Davenport,l531 W. River Dr., 319-323-2761 

Kans 
Ky 
la 

Me 
Md 

Des MOines, 1011Zth St., 515-283-2081 
Wichita, Box 967,316-591-3411 
louisville,l941 Bishop la., 502-459-5440 
Baton Rouge, 440 3rd St., 504-348-5759 
New Orleans, Box 19657,504-486-6141 
New Orleans,lndustriallnstrs. Works, 3305 Tchou

pitoulas St., 504-895-5621 

~':;'~~~~~'a~"m~~.;t7~~1-~~1 
Bakimore, Instrument Specialties, Inc., 3100 Wash

ington Blvd., 301-644-0200 ' 
Towson, 1055 Taylor Ave., 301-828-5400 

Mass Boston, Prudential Tower Bldg., 617-542..0600 
Burlington, Mancib Co., A St. at Middlesex Tpke.; 

617"272-9450 ' ' 
Spri~gfield, Box 1611. 41}.734-4936 
Worcester,3 Rockdale St., 617-853-2680 

Mich Delroit, 5751 Trumbull Ave., 31:i-871:7010 
• Ferndale, Ram Meter, Inc., llOO Hilton Rd., 313-547 

1000 ' 
Grand RaPids, 281 ~eonard, N.W., 616-459-_ 
Jackson, 71SW. Michigan Ave., 517-787-3630 
Saginaw, 4855 State St., 517-793-5100 

Mlnn Duluth,330 S. First Ave., E.; 218-727-1541 
Minneapolis. 3501 S. Highway 100, 612-927-6551 

Miss Jackson, Box 2168, 601-354-2373 ' 
Mo Kansas City , I2l5 WeS/. 1ZthSt., 8.16-421"7122, 
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~:..nt 
NJ . 
NM 
~Y 

NC 

Dhio 

Okla 

Ore 

Pa 

SC · Tenn · 
Tex 

St. Louis, 4ll North' 7th St .. 314-421-6911 Mass BoslJln, SOO,Boyrston·SI.i 611-542-0600 
Butte, 949 S. Montana St., 406-792-2301 Mich <. DetrOit, 5757 Trumbull Ave.; 313-872-7010 
Omaha, 117 North 13th St., 402~345-8700 • Grand Ra!>ids, 281 leonard St;, 616-456-1531 
E. Orange, 67 Evergreen PI., 201-465-0222 MIM Minne .... lis. 3501 S. tii.l!wav ,100. 612-921-6551 
Newark, Byram Labs .. 5355. Orange Ave., 201-375- Mo Kansas City. 1215 West 12th St .. 816-421-7122 

3198 • St. louis, 411 North 7th St., 314-421-6991 
Albuquerque, 5301 Central Ave., N.E .. 505-265-6647 NJ Newark. 67 Ever.reen PI.. 201-465-0222 

~:M:r.', )~~r~:se:;q~villt'~~820 ~v ~f~~:, r~h~~nlli~11v~~,~~_~$Blii729-2258 
Buffalo, Electricallnstr. Labs., Inc., 932 Hertel Ave • Rochester •. 711 Exchange St .... 716-232-4380 

, 716-876-0880 • Syracuse, 4030 New Court "d., :J.15-463-9581 
Glendale, A & 0 Electricallnstrs. Co., 73-07 88th Ohio Cincinnati, 7710 Readiog 'Rd., 513-475-7400 

St;, 21Z~27sc6516 ' • Cleveland, Illuminating Bldg., 216-579-2174 
Great Neck, A &,M lnstr .,Inc., Community Dr., 516- " Da'llon.1306 Farr Dr •• 513-461-3720 

487-0330 Pa Philadelphia, One Decker sq., 215-878-1300 
Mt. Vernon, Electricallnstr. Servi~e,lnc., 25 • Pitt<huroh. Bn. 1017. 412-2~~-3800 

Dock St.,914-699-9717 Tex Dallas. 8400 John CarDenter Frwy .. 214-631-28ll 
New York, 200 Park Ave .. 212-692-32ll , , • ' Houston. 507 Dallas Ave .. 713-Z24-7791 , 
0lean,309 i;:xchange Nat'l. Bank Bldg., 716-372-0040 Wasil Seattle. 19 W. Harrison Ave •• 206-623-7001 
Rochester; 711 Exchange St., 716-232-4380 Wisc Milwaukee, 731 N. Jackson, 414-276-1800 
Syracuse, 4030 New Court Rd., 315-463-9581 WESTINGHOUSE ElEC. CORP., Specialty Elctrns. Div., 7800 
Vestal, Box 148, 607-729-2258 SuSQuehanna St., Pittsburgh, Pa. 15221, Tel: 412-
Watertown, 32 The Arcade, 315-788-2071 256-7303 
Charlotte, 2001 W. Morehead St., 704-377-3471, WESTINGHOUSE ElEC. CORP., Specialty Metals Div., R.D.1I2, 
Charlotte, Electro-Tech,lnc., 5141 Belhaven Blvd.. ,Box 45, Blairsville, Pa. 15717, Tel,412-459-9400; 

704-392-7451 Sis. Mgr:J.F. Fleming , 
Greensboro, 1020 E. Wendover Ave., 919~273-555i WESTINGHOUSE ElEC. CORP., Specialty Transformer Div., 
Raleigh, Box 10386, 919.834-4375 P.O. Box 231, Greenville, Pa.I6125, Tel: 412-981-
Akron,l58 E. Voris St., 216-376-2171 1611; Sis. Mgr: J. BasistaiJr. 
Cincinnati, 7710 Reading Rd.,513-475-7400 WESTINGHOUSE ElEC. INT'l. CO., ZOO Park Ave.,. New York, 
Cleveland,55 Public Sq., 216-579-2121 N.Y •• Tel: 212-692-3211; Gen'l. Mgr: W.l. Borden 
Cleyeland, Weschler Elee. Corp., 4250 West l30th WESTLAKE PLASTICS CO., 133 W. lenni Rd., lenni, Pa.19052, 

St .. 216-251-4609 Tel: (Z15) Gl HOOD, TWX: 215-459-1025;Sls. Mgr: 
Columbus, 940 Williams Ave., 614-294-5261 W.F. Noonan, Jr. 
Da'llon, 1306 Farr Dr.; 513-461-3720 WESTLINE PRODS" 220 S. Rose St., los Angeles, Calif. 90054, 
Toledo, 245 Summit St., 419-248-6681 Te" (213) MA 7-Z641; Sis. Mgr: M.A. Conteras 
Youngstown, 246 W. Wood St., 216-744-8911 WESTMORELAND PLASTICS CO., 135 Gertrude St;, Latrobe, 
Oklahoma City, 1Z0 N. Robinson St., 405-528-29ll Pa., Tel: 412-539-1612; 515. Mgr: E.R. Hatfield 
Tulsa! 915 Enterprise Bldg,; 91.R-56"{...3191 • WIrt:mIUl:nnue:UAIC"I' t. ~II"'UO 113'_ r • .,t ... _ ..... _--
Eugene, 1345 Olive St., 503-342-3083 i WESTON coiiPciNENTs DiV::'Yi;-';;~';ld~hba/d, PI. 
Medford, Box 1487,503473-1845 18403, Ttl: 711· 876·1500, TWX: 717-770-2919 ........ FSC No. 
Portland, Bo. 12265, 503-224-4200 84271 ............................................... ; ........................ Pgs, 2504, 2505 
Allentown, Box 59, 215-432-6841 Ala HuntSVille, Rep, Inc." 8100 S. Memorial Pkwy., 
Bala Cynwyd, One Decker Sq., 215-878-1300 205-881-9270 . 
Erie, 1107 Hess Awe., 814-452-4867 Ariz Scottsdale, Vinson Assocs., Inc., 44 E. Indian School 
Johnstown, 107 Station St., 814-288-1559 Rd .. 602-947-7371 
Philadelphia, Sunshine ' Scientific Instr., Inc., 1810 Cal Monterey Pk'., Weston Inslrs., Inc., 736 Monterey 

Grant Ave., 215-673~5600 Pass Rd., 213-Z68-9271 
Pittsburgh, Bo;c 1017,412-255-3800 • Redwood City, Held & Mollard, Inc., 1494 Oddstad 
Pittsburgh, Cameradlo Co., 1121 Penn Ave., 412-391- Dr .. 415-369-4871 

4000 Colo Enolewood, Vinson Assocs., Inc., 3600 S. Lincoln 
Wilkes Barre,267 N. Pennsylvania Ave .. 717-825-7337 St., 303-789-2203 
Willamsport, 202 Basin St., 717-322-6183 Fla Orlando, Scott" Assocs.,10lO txecutive t:tr. ur., 
Columbia, 1710 Gervais St., 803-256-1511 305-841-4840 ' 
Greenville, 292 Pleasantburg Bldg., 803-232-5695 Ga Atlanta, Rep, Inc., 1483 Monroe Dr., 404-8,76-1591 
Chattanooga,305 Provident Bldg., 615-267-4361 ' III Chicago, Whitmore Assocs., Inc., 535 N. Mi,chigan 
KinOsPort, 433 E. Center St., 615-247-5167 Ave., 312-321-1503 
Knoxville, 808 Campbell Ave., S.E" 615-52Z-8101 Md Silver Spring, QED Elctrns., Inc., 880 Bonifant St., 
MemphiS, 1520 First National Bank ~Idg., 901-526- 301-588-8134 

8546 Mass leXington, Weston Instrs., Inc., 17 Hartwell Ave., 
NashVille, 110.21st Ave., 5" 615-242-3505 617-861-8950 
Amarillo,502 Amarillo Bldg., 301 Polk St.,806-372- Mich DetrOit, Weston Instrs., Inc., 17700 W. McNichols 

3Z59 , Rd., 313-532-5546 
Beaumont. 1103 Beaumont Savings Bldg .. 713-838- Minn St. Paul, R.G, Ragon, Inc., 1136 W. Larpenteur Ave., 

6333 . 612-488-6634 
Corpus Christi, Corpus Christi State Nat'l. Bldg., Mo Kansas City, R.R. Burton Sis. Co., 7546 Troost Ave., 

512-883-9236 (816) JA 3-7865 
Dallas. 8400 John W.Carpenter FrwY.,214-631 ... 2811 • St. Louis, R.R. Burton Sales Co., 10414 Oak Ave., 
EI Paso, 300E. Main St., 915-542-1744 314-429-7327 
EI Paso, Border Machinery Co., 1710 E. PasianoDr., NJ Camden, QED Eletrns., Inc., 2916 Federal St., 215-

915-533-7565 925-8711 
Houston,507 Dallas Ave., 713-Z24-7791 NM Albuquerque, Vinson Assocs., Inc., 2329 Wisconsin, 
Hooston, D.H. Daslliell ,Co., 6161 Wasllington Ave., N,E .. 505-298-7442 

713-869-4878 NY MI. Vernon,'QED Elctrns., Inc., SOO Nuber Ave., 
lubbock, Box 6399, 806-792-2811 914-968-2Z00 
Odessa,300 N. Jackson St., 915-337-1822 NC Charlolle, J.l. Highsmith & CO .. ,3733 Monroe Rd., 
'San Antonio, 201 N. St. Mary's St., 512-223-9181 704-333-7743 

Utah Salt lake City, 1680 S, Redwood Rd., 801-486-8751 Ohio Dayt05~'_W298eslJl_15n11Instrs .. Inc., 3300 S. Dixie Dr .. 
Va Richmond, 4000 W. Sroad St., 703-649-9061 u 

Roanoke, Box 2547, 703-342-8925 Pa Pittsburgh, Westonlnstrs., Inc., 875 Greentr .. Rd., 
Wash Seattle, 19W. Harrison, 206-623-7001 412-922-4545 

Spokane, Box 2987, 509-535-3521 Tex Dallas, Kemp Engrg. Co., 2618 Manana Dr., (Z14) 
WVa Bluefield, 704 Bland St., 304-325-7215 Fl 7-6663 .. · Charleston, 1204 Kanwha Blvd., E .. 304-346-9606 Wash Seattle, Weston Instrs., Inc., 314 First Ave., W., 

Fairmont,10th & Beltline, 304-363-0400 206-282-3388 
Huntington, 1029 7th Ave., 304-529-7146 • WESTON·HATBORO - See EMR·HatbolG 
Wheeling, Box 431, 304-232-4100 WESTON HYDRAULICS, Div. Borg-Warner CQrp., 7500 Tyrone 

Wise Appleton, 315 W. Wisconsin Ave., 414-739-2313 Ave., Van Nuys, Calif., Tel: 213-781-4000, TWX, 
Mailison, Box 3099, 6Q8-257-4511' . 910-495-1726; Sis. Mor:D.G.Sherman ..... FSC 79294 
Milwaukee; Box 1207, 414-276-1800 WESTON INSTRS. DIV., Weston Instrs., Inc., 614 Frelinghuysen 
Milwaukee, Taylor Elec. Co., 4080 N. Port Wash- Ave .. Newark, N.J. 07114 

ington Rd., 414-964-4321 WESTON I NSTRS., INC" Weston-lexington Div.,17 Hartwell Ave., 
• WEmNGHOUSE ElEC. CORP~ SemiconduCl9I DiY., VeunawaiJd, lexington, Mass. 02173, Tel: 617-861-9000, TWX: 

h. 15697, Tel: (412) WA 5-7272, TWX: 412-679-2783; Sis. 710-326-0596; Sis. Mgr:RJi. Leeman .... FSC ll84Z 
Mar: N. F. Speal ............................................ : ......... Pgs. 263t-2658 WESTON MAGNETICS, 14617 Keswick Ave., Van Nuys, Calif., 

Ala Huntsville. 87 Holiday Office Ctr .. 205-881-2591 Tel: 213-78Z-1974;Sls.Mgr:W.D.Stone ... FSC05934 
Ariz Phoenix, 2200 N. Central Ave .. 602-258-72ll • WESTON-TRANSICOll, Weston Components DiY., Worenlel, PI, 

.. Cal Compton, l8O~ S. Santa Fe Ave .. Z13-636-0111 19480, Til: 215·277·1300, TWX: 510-880-0132; OIr, MIIII: 
• Lo. Anaeles. 600 St. Paul Ave .. 213-482-9660 L Ellinpr .... , .. :FSC Na. 82886 .............................................. 2678 
• Sunnyvale; 'Bldg .. 73, Hendy Ave .. 408-735-2191 Ariz Scottsdale, Runyon Co., 6825 E. Thomas, 602-947-
Colo Denver, 55 W. Fifth Ave .. 303-534-8121 5711 

'Conn Hartford,36O Market St., 203-249-5792 Colo Denver, Peterson Co.,4949ColoradoBlvd.,303-33~ 
DC Wasllington, 1625 K St .. N.W .. 202-628-8843 5434 
Fla Orlando, 1010 Executive Ctr. Dr., 305-841-3421 Flo Orlando, Aerodyne Engrg., Box 17057,305-295-4440 
Ga Atlanta,' 1299 "Northside Dr .. N.W. 404-351-5200 III Chicago, Whitmore Assocs.;' 535 N. Michigan Ave., 
III Chicago, IDS. Riverside Plaza, 312:.\16-7200 312-,321-1503 
.. Rockford, 21211Sth St.,,815-398-3591 Md Baltimore, T .W. Sprecher, 1423 Horberson Rd .. 301-
Ind Ft. Wayne, AnthonyWayne Sank Bldg.,219-742..o221 Mo 744-2679 
~ :;:1~~=!~Sio~!i:;uAV~~ 3Oi:~:t:ll cla~l/en,.co. Engrg. Co.,8003 Forsyth,314-721-

* Trade Name-Bee Kh-. LUting 1IIR/1969 



· .• including F.d.ral Suppl, Codes (FSC) wh.r. availabl. 

NJ Cherry Hill, J.C. Miller, 801 Pennsylvania Ave" 
609-429-7668 

Pt. Pleasant, F .C. Hel ies,800 South St., 201-899-0298 
NY Webster, G. Giocondo, 1476 Schlegel Rd., 716-872-

5480 
Ohio Dayton, A,H, Baier Co., 3300 S. Dixie Dr., 513-298-

Pa 

Tex 

9897 
Willoughby, A.H. Baier Co., 4399 Industrial Pkwy., 

216-946-6080 
Worcester I Weston-Transicoil, Trooper Rd., 215-

277-1300 
Richardson, J. Tennison, 777 S. Central Expwy 0,214-

231-98ll 
Utah Salt Lake City, Peterson Co" 521 W. Fourth, N., 

801-355-7464 
WESTRONICS, INC., SUb. Tracor, Inc., 3605 Me Cart St., Ft. 

Worth, Tex. 76ll0, Tel: 817-926-2621; Sis. Mgr: 
S.T. Holub . 

• WESTWOOD tools - Waldes Kohinoor, Inc. 
* WETCAl jet engine tester - Howell Instrs., Inc. 
WHARFEDALE, Div, British Inds. Co., Westbury, N.Y.ll590, Tel: 

(516) ED 4-7450; Sis. Mgr: L.J.Epstein ... FSC 08279 
WHARTON UNITOOLS,8-10 Lake St., Moosup, Conn. 06354, Tel: 

(203) LO 4-2254; Sis. Mgr: R.H. Rich 
WHEELABRATOR CORP., Wheelabrator Div., 1478 S. Byrkit St., 

Mishawaka, Ind. 46544, Tel: 219-255-2141; V.P .SIs: 
L.J. Kohlmeyer 

WHEELER LABS., INC., 122 Cutter Mill Rd., Great Neck, N.Y. 
ll021, Tel: 516-482-7876; Pres: H.L. Bachman 
..... FSC No. 13073 

• WHEELOCK SIGNALS, INC., 273 Branchport Av •. , Long Branch, 
N. J. 07740, Tel: 201 ·222·6880, TWX: 201·222·7091; Sis. Mill: 
C. C. Appl.gat. ..... .. ........ Pg. 2333 

Ala Huntsville, Bostick & Assocs., Box 4165, 205-881-
3677 

Ariz Scottsdale, Portis & Assoc" 132 E. Stetson, 602-

Cal 
945-4925 

Palo Alto, Wheelock Signals, Inc., 230 West 40th 
Ave .. 415-967-4938 

Pasadena, Wheelock Signals, Inc., Box 2724, 213-
799-5452 

Conn Wethersfield, COM/PAK, Box 37, 203-563-4784 
Fla Orlando, Gra-Mar, Inc., 3113 Lawton Rd., 305-

Ga 
III 

841-2330 
Atlanta, Bostick & Assocs.,Box28378,404-252-1958 
Chicago, Electro-Comp Sis" 5129W. Devon, (312) 

RO 3-3636 
Iowa Cedar Rapids, J.R. 515. Engr., 3550 Cottage Grove 

Mass 
Minn 
Mo 

NJ 

NY 

Ave., S.E., 319-365-5259 
Needham, Com/Pak, 14 Oak St., (617) HI 4-1259 
Mound, Macnamara Assocs" Box 38, 612-472-4919 
St. Louis, Richter Equip. Co., 9567 Page Blvd" 

(314) HA 7-0990 
Camden, J.N. BarrettAssoc" Inc.,812 Federal,(609) 

EM 5-2680 
Ithaca, B. Dean, Inc., 714W.Clinton,(607)AR 2-2187 
Newark, B. Dean, Inc .• 220 Elmwood Ave. 
Queens Village, F.T. Battista Co.,223-46 Hempstead 

Ave., 1Zl2) GR 9-3550 
Ohio Dayton, Midwest Mktg. Assocs., 137 Lakeview, 513-

433-2511 
Tex Dallas, Ruby Sis. Corp., Box 9894, 214-827-6630 
Utah Salt Lake City, Cannon Engr. & Sis., 2250 East 17th 

St., 801-485-9253 
Wash Kirkland, R.R. Chase & Assocs., 12422 68th Ave., N. 

E. 
FOR: Can, Port Credit, Ont., Leonard Elec., 1008 Range-

view Rd., 416-274-3454 
~VHI KLI,LAU rlUlOlzeo Deo coatmg sys. - t"'olymer I,...orp. 

• WHIRLPOOL MIXERS chemical agitators- Standard Elec. Mfg. 
* WHIRLWIND wire brushes-Black & Decker Mfg. Co. 
WHISTLER ELCTRNS.,I NC .,8613 Yolanda Ave., Northridge,Calif. 

91314, Tel: 213-349-7100; Sis. Mgr: H.C. Hunt 
..... FSC No. 18617 

* WHIT screen press- Etchomatic, Inc. 
WHITAKER CABLE CORP., 1301 Burlington St., N. Kansas City, 

Mo. 64ll6, Tel: 816-471-4640; Sis. Mgr: C.J. Owen 
• WHITE DOT pumice cleaner - Etchomatic, Inc. 

, WHITE ELECTROMAGNETlCS, INC., 656 Lotstrand La., Rock
ville, Md., Tel: 301-424-2900; Sis. Mgr: D.R.J. White 

WHITE INSTRS" INC" P .0.Box698,Austin, Tex. 78767, Tel: 512-
892-0752; Sis. Mgr: W. Robertson ..... FSC 03945 

WHITE METAL ROLLING & STAMPING CORP., 443 Park Ave., 
5., New York, N.Y. 10016 

WHITE, 5.5. INDUSTRIAL, Div. Pennsalt Chem. Corp., 201 
East 42nd St., New York, N.Y. 10017 

WHITEWATER ELCTRNS., INC., 136 W. Main St., Whitewater, 
Wise., Tel: 414-473-5700; V.P. Sis: R. Grenn 

WHITMAN SADDLE MFG. CO.,In-strumentCase Div., 1725 Powers 
St., Cincinnati, Ohio 45223, Tel: 513-541-3223; Sis. 
Mgr: S. Erhardt 

• WHITMOR WIRE & CABLE CORP., 13161 Sh.rman Way, Unit 8, 
N. Hollywood, Calif. 91605, T.I: 213·764-6296; Sis. Mgr: J. J. 
J.rago ........ FSC No. 15851 ....................... . ..... Pg. 2971 

WHITNEY BLAKE CO., 1565 Dixwell Ave., New Haven, Conn., 
WHITNEY METAL TOOL CO., 2833 Hultman Blvd., Rockford, III. 

6ll01, Tel: 815-962-30ll; Sis. Mgr: G. Plumb 
WHITSO, INC., 9330 Byron St., Schiller Pk., III. 60176, Tel: 312-

678-5200, TWX: 312-678-2672; Gen'l. Sis. Mgr: 
A. Paloian ..... FSC No. 92825 

WHITTAKER CORP .,9229 Sunset Blvd., Los Angeles,Calif. 90069, 
Tel: 213-274-0771, TWX: 213-273-4192 

• WHITTAKER CORP., Gencom Div., 80 Expr.ss St., Plainvi.w, N. Y. 
11803, T.,: 516·433·5900; Sis. Mgr: F. Belasco ........ FSC No. 
24053 .................................................................................. Pg. 1954 

Ala Huntsville. PhYsimetrics. Box 4108, Farley Sta .. 
205-881-4965 

Ariz Phoenix, Q'Halloran Assocs. , 4747 North 16th St., 
602-277-3223 
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Colo 
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N. Hollvwood, O'Halloran Assocs" 10700 Ventura 
Blvd., (213) TR 7-0173 

Palo Alto, O'Halloran Assocs., 3921 E. Bayshore, 
(415) DA 6-1493 

Denv3"O:d5~:~~~d Assoc., 2149 S. Clermont St" 

Orlando, Physimetrics, 999 Woodcock Rd.,305-841-
4956 

Atlanta, Physimetrics, Inc., 3376 Peachtree Rd., N. 
E" 404-261-8720 

Chicago, Carter Elctrns" 7203 S, Western Ave., 
312-776-1601 

Indianapolis. Carter Elctrns .. 6333 Hollister Dr .. 
OW AX 3-0696 

BeltSVille, C.E. Snow Co., 10442 Baltimore Ave" 
301-345-2211 

Needham, Addelco Corp., 56 Pickering St.,617-444-
4754 

Farmington, Carter, McCormic & Peirce, 23995 
Freewav Pk. Dr., 313-477-7700 

Minneapolis, Carter Elctrns" 2401 West 66th St., 
612-869-3261 

E. Orange, Friedman Assocs., 110 Halsted St., 201-
673-2500 

Albuaueraue. D.E. Bond Assocs •• lst National Bank 
Bldg. E. 505-255-7634 

Favetteville, M.P. Andrews,lnc.,319Mott Rd., (315) 
NE 7-3144 

Charlotte, Physimetrics, lnco! 500 E, Morehead St" 
704-372-3179 

Cleveland, Carter, McCormic & Peirce, Inc., 3691 
Lee Rd., 216-921-1360 

Dayton, Carter, McCormlc & Peirce, Inc., 3406 N. 
Main St., 513-278-5873 

Beaverton, N.R. Schultz Co., Box 156, 503-646-1345 
Ambler, C.E. Snow Co., 258 N. Main St., 215-646-

9451 
Pittsburgh, Carter, McCormic & Peirce, Inc., Penn 

Center Bldg. #1. 412-824-3760 
Tex Dallas. Southwestern EMrQ. & Eauio, Co" 6300 N. 

Central Expwy" (214) EM 3-6501 
Houston, Southwestern Eng, & Equip. CO.,4242 Rich~ 

mond Ave .. 713-666-2313 
Wash Bellevue, N.R. Schultz Co" 305-112th Ave., N.E" 

206-454-5224 
WHITTAKER CORP., Industrial Prods. Div., 12838 Saticoy St., 

N, Hollywood, Calif. 91605, Tel:213-765-8211, TWX: 
213-273-4192; Sis. Mgr: D.T. Kerr ..... FSC 79318 

WHITTAKER CORP., Instrument Systems Div., 9601 Canoga Ave., 
Chatsworth, Calif. 913ll 

*WHIZ-LOCK locknut - MacLean Fogg Lock Nut Co. 
WIDE RANGE ELCTRNS. CORP., 12100 Dorsett Rd., Maryland 

Hgts., Mo., Tel: (314) HE 2-6103; Pres: O. Rauhut 
*WIDE-VUE panel meters - Simpson Electric Co. 
~IDf:.. WINDOW lam inations - I homas & )kjnner, Inc. 
*WIDGET welder· Si Iver, G.H. & Assoc" Inc. 
WIEGAND, EDWIN L. CO., Div. Emerson Elec. Co., 7705 Thomas 

Blvd., Pittsburgh, Pa. 15208, Tel: 4l<-242-M()0, 
TWX: 710-664-4449; V.P.lnd. Div: W.S. Eyth ..... 
FSC No. 65586 

-tWIG~O-FLEX tube connector ~ E.B. Wiggins, Illc. 
WIGGINS, E.B., INC., 5000 Triggs St., Los Angeles, Calif., Tel: 

213-269-9181, TWX: 910-321-3573; Sis. Mgr: W.R. 
Martin ..... FSC No. 79326 

*WILBRAZE brazing alloys - Wilkinson Co. 
*WILCLEAN hand cleaner - Amerace-Esna Corp. 
*WILCO all products - Engelhard Minerals &Chemicals 
WILCO CORP., 4030 W. Tenth St.,lndianapolis,lnd.46222, Tel: 

317-244-2516 
-AWllCOLOY E copper spring material ~ Engelhard Minerals 
and Chemical Corp. 
• WILCOX PRODS. CO., Sub. Thermotech Inds., Inc., 1202 South 

5th St., Hopkins, Minn. 55343, Tel: 612·938·7671; Sis. Mgr: 
E. Ostergard .... .. .............................................. Pg. 1237·1242 

Ariz Tucson, D.V. Hamilton, 9800 N. Oracle Rd., 602~ 
297-2279 

Cal Burbank, Secana Co., 1613 W. Burbank Blvd., 213-
849-6848 

San Carlos, B. Provence, Box 963, 415-591-6715 
'Conn W. Hartford, D. Kelley, 28 Whiting La., 203-233-0870 
Fla St. Petersburg, Thermotech Ind., 3200 Tyrone Blvd., 

813-347-2191 
III Des Plaines, D. Anderson, 3158 Des Plaines Ave., 

312-824-4129 
Chicago, J. Robinson & Assoc" 1721 W. Division 

St., 312-525-3400 
Ind Ft. Wayne, R. McCampbell, 3715 Nokomis Rd., 219-

747-9696 
Iowa Des Moines, F. Wilcox Co., Inc., Boxl056,515-255~ 

8416 
Ky Mt. Sterl lng, M.F. Eubank Sis. Co., Box 402, 606-

498-5709 
Md l:Saltlmore, K. Matarazzo, J'Lt. ), I:.den ~t" UUl) I:.A 

7-3907 
Mich Detroit, G. Hall, 10432 W. McNichols Rd., (313) UN 

4-1368 
Farmington, L. George, 32500 Grand River Ave., 

313-474-1505 
Minn Minneapolis, W.J, Houlihan,6030Wayzata Blvd.,612~ 

545-2538 
Mo St. LouiS, D,A.James, 7116 Oakland Ave., 1314) MI 4-

04ll • 
NJ Bloomfield, A.J. Orsi, 39 Lackawanna PI., 201-743-

7940 
NY Manhasset, Kaelber & Mack, Inc., 75 Plandome Rd., 

(516) MA 7-6620 
Rochester, P. Schumacher, Box 8399, 716-235-2123 

NC Greensboro, C .5. Woods, Box 20005,919-274-2474 
Ohio Maple Hgts'l J. Bartoj 17090 Broadway Ave., 216-

663-6595 

Ore 

WES· WIR 

Portland, C.E. Riggs, Inc., 422 Northwest 8th Ave., 
503-226-3286 

lex Dallas, M. Gillett, 5635 Yale Blvd., (214) EM 3-0107 
Wisc Milwaukee, V. Ove,1348 North 37th St., 414-342-7220 

*WI LD ONE amplifier - Wi Ider Engineering Products 
• WILD ROVER CORP., Herb.rt Av •. , Closter, N. J. 07624, T.I: 

201 ·768·8436; Sis. Mgr: E. W. Catanzaro ...................... Pg. 2788 
WILUI:.K I:.NliKli. PKUU::i., 11) Kedzle, (;hicago, III. 6U61Z, rei: 

312-826-6161; Pres: R. Wilder 
WILDER MFG. CO., INC" Mechanic St. & Erie R.R., Pt. Jervis, 

N.Y. 12771, Tel: 914-856-5188; 51 s. Mgr: W.H. Derse 
WILKENS, ALWIN FR., INC., Rte. 22, Pawling, N.Y., Tel: 914-

855-6440; Pres: A.F. Wilkens 
WILKINSON CO., 310ll Agoura Rd., Westlake Village, Ca. 91360, 

Tel: 213-889-0050; Sis. Mgr: SA. Krampach 
WILL SCIENTIFIC, INC., 39 Russell St., Rochester, N.Y. 14603, 

Tel: 716-271-8200; Sis. Mgr: C.E. Waits 
*WllLAB lab furniture - Wi II ScientifiC, Inc. 
WILLIAMS, J.H. & CO., United Greenfield Div. of TRW, Inc., 

400 Vulcan St., Buffalo, N.Y. 14207, Tel: 716-875-
3200, TWX: 710-522-1747; 515. Mgr: W. Woodbury 

WILLIAMSON DEVELOPMENT CO., 317 Main St., W., Concord, 
Mass., Tel: 617-369-9607; Sis. Mgr: C.R. Clarke 

WILMAD GLASS CO., INC., Buena, N.J.08310, Tel:609-697-3000; 
Sis. Mgr: A. Pyne 

• WILMINGTON CONTROLS DIV., Led.x, Inc., 111 S. Nelson Rd., 
Wilmington, Ohio 45177, Tel: 513·382·0987; Sis: Mgr: J. Milota 

.. .... FSC No. 81840 ................................................ Pgs. 2743·2746 
Ariz Phoenix, Barnhill Assocs .• 4900 E. Indian School 

Cal 

Fla 

III 

Rd" 602-959-2115 
Palo Alto, T estco, 941 Charleston Rd., 415-326-5320 
Palo Alto, Testco. 941 Charleston Rd,,415-326-5320 
Torrance. OIDonnel1 Assocs .. 18053 Crenshaw Blvd., 

213-321-6541 
Clearwater, W.B. Wimberly Co., 532 S.FLHarrison 

Ave .. 813-446-7072 
Orlando. W.B. Wimberlv Co .. 500 S. Osceola. 305-

425-3083 r 
Lombard, C. Strain, 1028 Cherry La., 312-627-7696 

Kans Prairie Villaqe. Thunderbird Enqrq. Sis. & Servs., 
Inc" 4014-A West 95th St" 913-642-7220 

Wichita, Thunderbird Tech. 515. & Servs" Inc., 7707 
E. Osie, 316-684-3941 

Mass Lexington, K.C. Stevens & Co.,Box24,617~862-1812 
Mich Lathrup Villagre, R.C. Nordstrom & Co., Box 32, 

313-444-4417 
Minn Minnetonka, T .H. Ayre Assocs., Inc., 5509 Eden 

Mo 

NJ 

NM 

NY 
NC 

Prairie Rd., 612-935-2191 
Hazelwood. Thunderbird Enqrq, Sis .• 400 Brookes 

Dr" 314-731-4343 
Nutley, Falk-Baker Assocs .. 382 Franklin Ave .. 

201-661-2430 
Albuquerque, Barnhill Assocs.,827 Pennsylvania, 

N .E .. 505-265-7766 
LiveroooL L Garner, Box 56. 315-625~ 7911 
Raleigh. A.B. Andrews Co .. 333 Fayetteville St., 919-

833-5565 
Ohio Dayton, Dynel Co., Box 7, Centerville Brch., 513-

Pa 
Wash 
Tex 

434-6467 
Philadelphia, V.S. Malta, Box 4007. 215-836-5122 
Seattle. Testco. ll4 Boeing Fld .• (206) RO 2-8220 
Dallas, Thundebird Tech. Sis. & Servs .. Inc" 5526 

Dyer 214-368-3064 
WILTRON CO., 930 E. Meadow Dr., Palo Alto, Calif. 94303, Tel: 

415-321-7428; Sis. Mgr: W.E. Jarvis; FSC No. 20944 
WINATIC CORP., 409 Commerce Rd., Vestal, N.Y. 13850, Tel: 

607-748-1518; Sis. Mgr: R.W. Severson 
WINCHESTER ELCTRNS. DIV., Litton Inds., Main & Hillside Aves., 

Oakville, Conn. 06779, Tel: 203-274-8891, TWX: 
710-478-3394; Mktg. Mgr: P. Robichaud ... FSC 10118 

* WINCO generatorsl motors, dynamotors - Dyna Technology 
WINEGARD CO., 3000 Kirkwood St., Burlington, Iowa 52601, Tel: 

319-753-0121, TWX: 319-390-18ll; 515. Mgr: J.S. 
Ridge 

WINPOWER MFG. CO" 1207 First Ave., E., Newton, Iowa 50208, 
Tel: 515-792-1301; Dir. of Mktg: R. Brewer ..... 
FSC No. 66127 

"'WINSCO transducers - Genisco Technology 
WINSLOW TELE-TRONICS, 1000 First Ave., Asbury Pk., N.J. 

07711, Tel: 201-775-6100, TWX: 710-723-8625; Sis. 
Mgr: M.F. Mylott ..... FSC No. 66150 

WINTRISS CONTROLS, Div. Tyeo Labs., Inc., 10 Vandam St., 
New York, N.Y. 10013, Tel: (212) CH 2-0105; Sis. 
Mgr: B. Wels 

WINTRON CO., INC., 9759 Rush St.,S.EI Monte, Calif. 91733, Tel: 
213-283-6951 ..... FSC No. 11603 

WINZELER MFG. & TOOL CO., 7355 W. Wilson Ave., Chicagr, 
III" Tel: 312-867-7971; Sis. Mgr: J.H. Winzeler, Jr. 
..... FSC No. 09109 

WIRE CLOTH ENTERPRISES, INC., 130-132 Gamma Dr., R.I.D.C. 
Industrial Pk. Pittsburgh, Pa. 15238, Tel: 412-781-
1390; Sis. Mgr: R.C. Kyle 

* WIRE-DIAL terminal attached machines - Kent Corp. 
*WIRECENTER semi-automatic wiring mach. - Hughes Aircraft 
*WIRECENTER wire locating and terminating by numerical control 

-Hughes Aircraft Co. 
WIRECRAFT PRODS., INC., Rte. 9, W. Brookfield, Mass. 01585, 

Tel: 617-867-3155; Sis. Mgr: R. Arsenault ..... 
FSC No. 24868 

• WIREMOLD CO., Hartford, Conn. 06110, T.I: 203·233·6251; 
Sis. Mgr: W. E. Parks ........ FSC No. 79725 ............ Pgs. 1010, 1011 

Ala Birmingham, H.G. Hanson, 9820 Redcliff Rd., 205-
836-8474 

Ark Little Rock, J. Greene, 2312 Cantrell Rd., (SOil 
FR 4-9398 

Cal los Angeles, Airey~ Thompson Co" 2324 E. Hunter 
St., 213-627-3844 

San Francisco, F.W. GraYI 2450 17th St.,415~626-
2219 
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Denver, R.B. Schumann, 1366 Garfield St., 303-534-
1058 

Farmington, E.W. Selnau, 23 Tanglewood Rd" 203-
673-4979 

Washington, T.J. Pugh,550122nd Ave.,202-296-3669 
Tampa, J.D. Whetsell, Box 16066, 813-988-5860 
Decatur, R.L. Pace, 5169 Covington Rd., (404)BU4-

3354 
Chicago, A.J. Massey, 20 N. Wacker Dr., (312) 

ST 2-7850 
Boston, R.T. Bennett, 10 High St., (6m HA 6-5693 
Detroit, M.F. Frazier Co., 17610 W. McNichols Rd., 

(313) KE 5-0840 
Minneapolis} H.G. Schendel, 3746 Cedar Ave., S'l 

(612) PA 2-2226 
Kansas City, VA Meier, 5335 N. Jackson, (816) GL 

2-9076 
St. Louis, A.F. Tubbesing, 10315 Golterman Dr .,314-

842-2455 
Jersey City, P.F. McGovern, 172 Belmont Ave., (201) 

HE 3-5869 
Babylon, A.C. Bradbury, Box 176, (516) JU 7-2318 
Elmira, R.C. Hill, 107 Foster Ave., (6071 RE4-5406 
New York, P.F. McGovern, 11-15 Park PI., (212) 

BE 3-3328 
Syracuse, H,s. Putz, 230 Marian Dr., (15) HO 8-

1593 
Charlotte, H.M. Short, Box 9243, 704-372-3460 
Chagrin Falls, R.E. Horn, 7021 South St., (216) SU 

1-5135 
Cinc121:~~5~.J. Wirtz, 2 William Penn House, 513-

Oklahoma City, Wynne Snoots Co., 3213 Northwest 
54 Cir., (405) VI 2-811B 

Portland, D.A. King, 1220 S.W. Stark St., (503) CA 
8-1990 

Doylestown, A.B. French, 19 Walnut St., 301-825-
1305 

Glenmore, W .A. Gibson, II1,Box 212, R.D .1, 215-469-
0453 

GlenSide, R.B. French, 231 S. Easton Rd., (215) TU 
7-0964 

Pittsburgh, W. Si man, 6334 Phi II ips Ave.i 412-421-
9491 

Dallas, W. Snoots Co., 2515 Clarence St., (214) HA 
8-5108 

Salt lake City/ D.E. Blomqui·st, J21:l W. ~econdl ~.' 

801-363-3838 
Wash Seattle, Strohecker, Inc., 2207 First Ave" S., (206) 

MA 3-0357 
Spokane, W.O. Beach, 307 Hyde Bldg., (50,) MA 4-

2518 
WIRING SERVICES CO., 17281 Eastman St., Santa Ana, Calif. 

92705, Tel: 714-540-8590; Gen'l. Mgr: B.N. Brown 
WISCO DIV., ESB, INC., 1222 18th St., Racine, Wisc. 55403, Tel: 

414-632-2771; Sis. Mgr: A.F. Ransweiler 
WISS, JANNEY, ELSTNER & ASSOCS., 330 Pfingsten Rd., North

brook, III. 60062, Tel: 312-272-7400; Sis. Mgr: 
J.R. Janney 

WITTEK PRODS. CO., 14750 Keswick St., Van Nuys,Calif. 91405, 
Sis. 'Mgr: R. Wittek 

* WIZARD time delay switch ~ Ewing Prods., Inc. 
WOLFSON, P.J. CO., INC., 150 Broadway, New York, N.Y. 10038, 

Tel: (212) CO 1-2913; Sis. Mgr: R. Wolfson 
*WONDERSHAFT antennas, fiberglass c C/P Corp. 
WOOD, C.N. MFG. CO., Rte. 332 East, Newtown, Pa. 18940, Tel: 

215-968-4268; Sis. Mgr: R.W. Deaves 
- - - - ...... -Advertisement- .. - - - - .. -
T ransducers-E lectrical output signal pro
portional to applied force or displacement. 
Load Cells: 2 Ibs. thru 2 million Ibs. In
stallation accessories & system instrumenta
tion. Design and manufacture special cells 
to suit your requirements. Custom gaging, 
calibration, and repair of all strain gage load 
cells. We solicil your reQuirements for in
strumentation components: Short run precision 
machined parts, assemblies, panels. 

WOOD ELECTRIC CORP., Danvers Industrial Pk., Rte. One, 
Danvers, Mass. 01923, Tel: 617-174-6900, TWX: 
710-347"0888; Sis. Mgr: D.E. Patton 

WOOD, N. COUNTER LABORATORY, INC., 1515 East 53rd St., 
Chicago, III. 60615, Tel: (312) FA 4-1114; FSC94986 

- .. - - - .. - -Advertisement- - - - - .. -
N. Wood Counter Laboratory, Inc. is a 

manufacturer and designer of gasfilled/ metal 
wall proPQftional and GM radiation detector 
tubes. Excellent characteristics are due to 
purification of gases and filling procedures, 
techniques developed over 20 years during 
which N. Wood has been a supplier to major 
university and government research labor
atories. Standard counters from 1/4" to' 46" 
active are adapted in design to widely diverse 
purposes. 
We deSign counter tubes as components for 
portable instruments. Cali collect to inquire. 

WORCESTER PRESSED STEEL CO., 101 Barber Ave., Worcester, 
Mass. 01606, Tel: 617-853-6000; Sis. Mgr: T.N.U. 
MacRae ..... FSC No. 79435 . 

WORKMAN ELCTRN. PRODS., INC., Box 3828, Sarasota, Fla. 
33578, Tel: 813-955-4241; Sis. Mgr: S. Workman 

WORKPLACE SYSTEMS, INC.,370 Commercial St., Manchester, 
N.H, 03101, Tel: 603-622-3727; Sis. Mgr: R.V .Curtin 

WORLD MAGNETICS, INC., Sub. Fairchild Camera & Instr. Corp., 
215 N. Pike St., Charlotte, Mich. 48813, Gen'l. Mgr: 
W. Moehring 
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MANUFACTURERS' SALES OFFICES' TRADE NAMES ••• 

----------------------------1 WORNER ELCTRN. DEVICES, Rankin, III. 60960, Tel: 217-397-
4555; Sis. Mgr: D.Swanson 

"WRAP-A-WIRE wire_wrap terminals - Maleo Mfg., Co. 
WRIGHT COMPONENTS, INC., 5019 South St., Clifton Springs, 

N.Y .14432, Tel: 315-462-2010, TWX:510-250-2593; 
Sis. Mgr: W.C. Dunn .; ... FSC No. 16180 

WRIGHT, G.F. STEEL & WIRE CO" 243 Stafford St., Worcester, 
Mass., Tel: 617-754-6824; Sis. Mgr: W.H. Carlson 

WRIGHT RADIO CO., 224 Beaver Dam, Scituate; Mass. 02066, Tel: 
617-545-4874 

*WRINLAY PROCESS markings for elect. panels - Photo Chemical 
*WRITE-A-LONG writing display unit - ~traube Industries, Inc. 
* WRITE-aN-IT labeling tape- Labelon Corp. 
WROUGHT WASHER MFG. CO.,2252S.Bay St., Milwaukee, Wisc., 

Tel: 414-744-07Jl, TWX: 910-262-3101; Sis. Mgr: 
W.F. Borges ..... FSC No. 79807 

WUERTH PRODS. CORP., 1931 Pembroke Rd., Hollywood, Fla. 
33020, Tel: 305-923-1105; Sis. Mgr: R.C. Wuerth 
..... FSC No. 15369 

WURLITZER CO., Electronics & Defense Prods., N. Tonawanda, 
N.Y. 14120, Tel: 716-693-2500; Sis. Mgr: W.C. 0' 
Hern ..... FSC No. 80122 

'liWYBAR component lead forming - Eraser Co., Inc. 
WYBAR ELCTRNS., INC., Oliva Dr., Box 109, Syracuse, N.Y., 

Tel: 315-454-3237; Sis. Mgr: F.C. Dell 

• WYCO METAL PRODS., 6914 Beck Ave., North Hollywood, Calif. 
91609, Tel: 213·875·0990. TWX: 910-499-2177; Sis. Mgr: 
L. Turn.r ........ FSC No. 06519 .............. . ......... Pg. 591 

Ala Huntsville, Murphy & Cota, 904 Bob Wallace Ave., 
205-536-9121 

Ariz Phoenix, Sheller-Kahn, Box 1587, 602-258-7893 
Cal Oakland, F.W. Moulthrop; 1530 East 125th St., 

(415) AN 1-7676 
San Diego, J. Colbert, 2501 Via Viesta, 114-454-

1500 
Colo Denver, McLoud & Raymond, Box 22044, (303) 

SK 6-1589 
Fla Orlando, Murphy & Cota, 712 Vassar Ave.,305-424-

L16i 
Ga Atlanta, Murphy & Cota, 586 Armour Cir., N.E. 
Haw Honolulu, Har Kom Hawii, Inc., 630 Piiko St., Tel: 

506-875 
NH Hampton, E.M. Asso:s., WOJdbury Bldg., 603-926-

8510 
NJ Mt. Lakes, Components for Elctrns., Box 176, (201l 

DE 4-2921 
NM Albuquerque} Shefler-Kahn, 408 Pennsylvania Ave., 

S.E., 505-265-1077 
NC Winston-Salem, Murphy & Cota, 1106 Burke St.,919-

724-0750 
Ohio Day ton, Ashby Assocs., 4130 Linden Ave" 515-224-

0561 
Tex Dallas, Blackburn Assoc" Box 20073, (2141 FL 1-

9991 
Wash Seattle, J.K. Dooley, 4110 Stone Way, N., (206) 

ME 2-1618 
WYLE LABS., 128 Maryland St., EI Segundo, Calif. 90245, Tel: 

(213) OR 8-4251, TWX: 910-348-6283; Pres: F .S. 
Wyle ..... FSC No. 06712 

WYRCO PROJECTS, INC., Forsythe Ave., Owego, N.Y. 13827, 
Tel: 607-687-3950; Sis. Mgr: T. Coonradt 

X-ACTO PRECISION TOOLS, INC., 48-41 Van Dam St., Long 
Island City, N.Y. 11101, Tel: 212-392-3333; Sis. 
Mgr: D. Gluck 

*X-1SA speaker system ~- Karlso,l Researcil & Mfg, 
*X-aLENE cross linked polyethylene cable - Okonite Co. * X PERT complete line of typing supplies - Carters Ink Co, 
* X-PROOF cable reels - Aero-Motive Mig. Co. 
* X-TRACT -0 fuse adapter removers- Trico Fuse Mfg, Co. 
*X-T RUBE plastic-coated steel tubing - Republic Steel Corp, 
*X-TRU-COAT plasti,-coated steel pipe - Republic Steel Corp. * X-VAR paint strippers- Fidelity Chemical Prods. Corp. 
*X-Y-Z JOYSTICK CONTROLS controls -Bowmar Instr. Corp. 
XC ELITE, INC., Thorne & Bank Sts., Orchard Pk., N.Y. 14127, 

Tel: 716-662-4461; Gen'l. Sis. Mgr: F. Davis 
*XELA scissors and knives - Mathias Klein & Sons. 
*XENOLITE arc lamp sys. - Christie Electric Corp. 
XENON CORP., 39 Commercial St., Medford, Mas,. 02155, Tel: 

617-395-7634; Sis. Mgr: C.R. Panico 

- - - - - - - -Advertisement- - - - - - - -
Xenon Corp. specialist in the generatioll of 
light, manufactures light sources from min
ature tubes ,for computers to giant helical 
flasrltubes for high pO'Nered lasers. Dye laser 
pulsers with matching tubes are just one of 
the many systems and sub-systems manufac
tured by xenon. Flashtubes with pulses in 
the 10 microsecond rejoin with 700 nanosecond 
rise times can be purcnased from 'Stock along 
with aircraft beacons, studio lights etc: 

* XETEX test eouip.-Alban Elctrns. I 
*XPEDITE shoe machinery brushes - Felton, S.A. & Son Co. 
XTALONIX PRODS., Div. Harshaw Chemical Co., 1215 Chesa-

peake P.ve., Columbus, Ohio 43206, Tel: 614-488-
5915; Sis. Mgr: J.R. Chabria 

*y cores - Thomas & Skinner, Inc. 
Y. T. & T; CORP., P.O. Box 306, Roslyn Hgts., N.Y.ll577, Tel 

516-621-0050; Sis. Mgr: B. Yelsey ... FSC 21878 
"Y ANKEE SAFETY CORD· fleXible cord - Plastic Wire & Cable 
YARDNEY ELEC. CORP., 40-52 Leonard St., New York, N.Y. 

10013, Tel: (212) WO 6-3100, TWX, 710-581-6211; 
Mktg. Dir: A. Leparulo ..... FSC No. 87362 

• YASKAWA ELEC. AMERICA. INC., 100 Bliss Dr., Oak Brook, lit. 
60521, Tel: 312' 654-3950 ............................................ Pg. 2682 

NY New York, 200 Park Ave.,.212-986-0084 
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• YEISER LABS., 881 West 18th St., Costa Mesa, Calif. 92627, 
Tel: 714· 548·2458; Sis. Mgr: J. Yeisor .......................... Pg. 1574 

III Chicago, L.F. Green & Assoc., 5218 W. Diversey 
Ave., 312-286-6824 

Mass Newton Centre, Daner Assocs., Inc., 684 Common-
wealth Ave., 617-969-4650 

Wash Seattle, Arva, Inc., 1320 Prospect St., 206-622-0177 
EXP: NY, NeW York, Yeiser Labs., 750 Third Ave" 212-

986-2244 
"YELLOW HANDLE crimping lools - Amp Inc. 
YELLOW SPRINGS INSTR. CO., INC., Components Div., EEM, 

P.O. Box 279, Yellow Springs, Ohio 45387, Tel: 
513-761-7242; Sis. Mgr: R. Schiff 

*YEW measuring instruments - Yewtec Corp, 
YEWTEC CORP., 1995 Palmer Ave., Larchmont, N.Y. 10538, 

Tel: 914-834-3550, TWX: 710-566c ll04; Sis. Mgr: 
R.lmamura 

• YOKOWO MFG. CO •• dD •• No.5, 7·chome, Takinogawa, Kita·ku, 
Tokyo, Japan ............................................................................ Pg. 542 

YORK ELCTRNS.,104 South 4th St., BrookIYIl,N.Y.1l2ll, Tel: 
(212) EV 7-7110 

YORK METAL PRODS., INC., 34-20 12th St., Long Island City, 
N.Y., Tel: (212) YE 2-3660; Pres: A.Bisnoff 

YORK, OTTO H. CO.,INC.,6Central Ave., W. Orange, N.J. 07052, 
Tel: 201-677-3000; Sis. Mgr: E.W. Poppele 

YORK WIRE CO., Box 982, Clifton, N.J. 01014, Tel: 201-472-8200; 
Sis. Mgr: R.G. Frick 

* YOUNG BROTHERS indo ovens & dryers- Feco 
YOUNGWOOD ELCTRN. METALS, INC., 301 N. Fifth St., Young

wood, Pa. 15697, Tel: (412) WA 5-7254; Pres: R.A. 
Domin 

* YTTRALOX transparenl ceramic- General Electric Co. 
~.:ANGLE measuring instrument - Acton Labs •• Illc. 
*Z-TRON nigh-frequency dielectric materials - Polymer Corp. 
ZAGAR, INC., 24000 Lakeland Blvd., Cleveland, Ohio 44132, Tel: 

216-131-0500; Sis. Mgr: J.P. Mrsnik 
• ZARING INOS., INC., Box 477, Carmel, Ind. 46032, Tol: 317 • 

846·2571; Sis. Mgr: W. S. Zaring ........ FSC No. 18510 ............. . 
.......................... .... . ............... Pg •• 753, 2901 

iiiJ Ho-Hu-Kus, u.J. risilt:!r Cu., 50 rrdllidin Tj)~~., 
201-652-0090 

ZEHNTEL, INC., 1450-6to St., Berkeley, Calif .. 94710, Tel: 415-
527-5440; Sis. Mgr: W.L. Martin 

ZEISS, CARL, INC., 444 5th Ave., New York, N.Y. 10018, Tel: 
212-736-6070; Sis. Mgr: S.C. Monson 

ZELTEX, INC., 1000 Chalomar Rd., Concord, Calif. 94520, Tel: 
415-686-6600, TWX: 910-481-9471; Sis. Mgr: K. 
Rutherford ..... FSC No. 17850 

*ZEN-GARD high power transient suppressor - Motorola Semi. 
ZENITH CONTROLS INC" 830 West 40th St., Chicago, III. 60609, 

Tel: 312-247-6400; Sis. Mgr: V. Helford 
ZENITH OPTICAL LAB., 138 Palisade St., Dobbs Ferry, N.Y. 

10522, Tel: (914) OW 3-3377; Sis. Mgr: M.N. Hoffman 
• ZENITH RADIO CORP. - See Rauland DiY. 
• ZENRAD CONTROLS CO., 1575 A.P.S., Santa Barbara, Calif. 

93103, Tel: 805·965-4996; SI •• Mgr: A. J. Radford ........ Pg. 1056 
NJ Lodi, Engineerd Prods., Inc., 28 Essex St., 201-

845-6668 
NY Huntington, Motor Control Corp., Box 223, 516-427-

8786 
- - - - - - - -Advertisement- - - - - - -
ZENRAD Controls Company manufactures 
multifunction servo switches and I.C. com
patible stepPing' motors. These devices are 
P,c. card file mounted with displays and logic 
to permit low priced systems that monitor 
and control up to several hundred inputs. 
Motor Control Corporatioll, subsidiary, makes 
X-Y-Z digital positioning equipm~nt. 

ZEPHYR MFG. CO., 201 Hindry Ave., Inglewood, Calif. 90301, 
Tel: (213)· OR 8-4331; Sis. Mgr: WA. Burns ..... 
FSC No. 67179 

ZERO MFG. CO., P .0.Box509,1I21 Chestnut St., Burbank, Callt., 
Tel: 213-846-41"', TWX: 910-498-2237; Sis. Myr: M. 
S. Huffman ...... FSC. No. 98376 

ZERO-MAX CO., 2845 Harriet Ave., S.,Minneapolis, Minn. 55408, 
Tel: 612-827-5521; Sis. Mgr: R.A. Rood .... FSC 15128 

ZETA LABS., INC., 616 National Ave., Mr. View, Calif. 94040, 
Tel: 415-961-9050; Sis. Mgr: H.Bielefeld; FSC 31260 

• ZEUS INDUSTRIAL PRODS., INC., 195 Nassau St., Princeton, 
N. J. 08540. Tel: 609·9244450, TWX: 510·685·9291; Pres: 
R. O. Hoyt .............................................................................. Pg. 1589 

ZEUS GENERA TOR CO.,12435Euclid Ave., Cleveland, Ohio 44106, 
Tel: 216-791-7255; Mktg. Servs: J.D. Bodrock 

ZEVA ELECTRIC CORP., 11 Park PI., New York, N.Y. 10007, 
Tel: (212) BA 7-8288; Sis. Mgr: H. Ottmar ..... 
FSC No. 19223 

ZIERICK MFG. CORP" Radio Circle, Mt. KiSCO, N.Y. 10549, 
Tel: 914-666-2911; Sis. Mgr: F. Salazar 

ZIMS MFG. CO., 26 Paine Ave., IrVington, N.J. 07111, Tel: 201-
372-3650; Pres: D.C. Zimmermann 

ZIPPERTUBING CO., 13000 S. Broadway, Los Angeles, Calif. 
90061, Tel: 213-321-3901, TWX: 910-346-6713; Pres: 
W.A. Plummer 

ZIRCOA, Zirconium Corp. of America, P.O. Box 39217, Solon, 
Ohio 44139, Tel: 216-248-0500, TWX: 216-098-
5427; Sis. Mg,: A.C. Buchta ..... FSC No. 15118 

*ZIRCQA ... CAST zirconia castable - 'LlrCOlllum t..orp. or Amenca 
ZONIC TECH. LABS., 965 N. Bend Rd., CinCinnati, Ohio 45224, 

Tel: 513-541-6943; Sis. Mgr: E. Brooks 
ZOOMAR, INC., 55 Sea Cliff Ave., Glen Cove., N.Y. 11542, Tel: 

(516) OR 6-1900; Sis. Mgr: W. Steuer 
ZOPHAR MILLS, INC" 112-130 26th St" BrooklYIl, N.Y. 11232, 

Tel: (212) SO 8-0907; Sis. Mgr: L.E. Mayer 
ZURN INDS., Haysite Reinforced Plastics Div., 12th & Plum St., 

Erie, Pa. 16512, Tel: 814-452-3221; Sis. Mgr: F.G. 
Strasser 

*ZYGLO fluorescent penetrant test.- Magna-flux Corp. 
*ZYNOXEL battery - Yardney Electric Corp. 



electronic engineers master 

DIRECTORY OF SALES REPRESENTATIVES 

consisting of ... 

ALPHABETICAL SECTION 
An alphabetical listing of 2,000 independent sales representatives selling the types of 
products listed in eem - with their branch offices. I ncludes address, telephone and TWX 
numbers for main offices. 

GEOGRAPHICAL SECTION - Page 3224 
Main office listings arranged alphabetically within each state and city, with phone and 
TWX: numbers .. Listings also include: 

• Branch office addresses, phone and TWX 
numbers. Branch offices are also listed 
geographically with a cross-reference to the 
main office listing for complete information. 

• Types of accounts served. 
• Facilities and services. 
• Number of salesmen. (Parentheses 

indicate number of salesmen who 
• Manufacturers represented. are engineers.) 

This is the most complete list available of independent sales representatives selling 
electronic equipment, components and materials. 

ALPHABETICAL SECTION 

A 
ABM Sales, Inc., 10116 Puritan Ave., Detroit, Mich., (313) UN 2·1300. 
AB&T Sales Corp., 3311 Olney·Sandy Spring Rd., Olney, Md., (301) 924-

4976. Branch Offices: Baltimore, Md.; Philadelphia, Pa. 
AD Electr. Co., 7969 Engineer Rd., San Diego, Cal., (714) 278·9260. 
A·E·S Inc., 12891 E. Nevada Circle, Aurora, Colo. (303) 366·0208. 
A·F Sales Engrg., Inc., 94 South Los Robles Ave., Pasadena, Calif., (213) 

681·5631. TWX: 910·588·3761 
ARA Elctrn., Inc., 301 York Rd., Jenkintown, Pa., (214) TU 7·5250, Branch 

Office: Bethesda, Md. 
AR/TEC, Inc., Box 727, Scottsdale, Ariz., (602) 947·6304 

910·444·2022, Branch Offices: Portland, Ore., Anchorage, Ala. 
ARVA, Inc., 1320 Prospect St., Seatt:e, Wash. Branch Offices: Anchorage, 

Alas.; Portland, Ore. 
Aaron B. D. & Co., 55 Northern Blvd., (516) 621·0630 
Aaron D. Assoc. Box 511, Port Washington, N.Y. (516) 767·8480, TWX: 510· 

223·0810 
Abbott Inst. & Engrg. Co., 1736 Westwood Blvd., Los Angeles, Calif., (213) 

474·5310 
Abbott·Allison Co., Inc., Box 467, Meriden, Conn., (203) 237·9232, Branch 

Office: Box 96, N. Andover, Mass. 
Abbott·Gordon Assoc., 3939 Wicks Ave., Seaford, N. Y., (516) 781·5256, 

Branch Office: Teaneck, N. 1. 
ACE Assoc., S.W. 153rd St., Seattle, Wash., (206) CH 4·9391 
Acromatix Assoc., Inc., Box 271, 3118 Germantown .Pke, Fairview Village, 

Pa., (215) 279·0377 
Adams & Assoc., Inc., Box 9256, Greensboro, N.C., (919) 272·6838, Branch 

Offices: Orlando, Fla.; Decatur, Ga.; Knoxville, Tenn. 
Adams·McGregor Inc., 66 Lakeview Rd., Lincoln, R.I., (401) 726·1300, 

Branch Offices: Wallingford, Conn.; Quincy, Mass. 
Addelco Corp., 56 Pickering St., Needham, Mass., (617) 444·4754, TWX: 

617·444·1931, Branch Office: New Haven, Conn. 
Adelman·Pinz Sales Corp., 570 Yonkers Ave., Yonkers, N.Y., (914) 423·4747 

Adtek Assoc., 201 Town and Counlry Village, Palo Alto, Calif., (415) 323· 
5414 

Aeroconomy Agency, 1079 Lexington Ave., Schenectady, N.Y. (518) 372·8426 
Aerol Assocs., Inc., 400 Jericho Tpke., Jericho, N.Y., (516) 822·0800, TWX: 

510·221·1847, Branch Offices: lorrance, Calif.; Essex, .Conn.; Arlington, 
Va.; Northfield, III.; Wichita, Kansas; Baltimore, Md.; Braintree, Mass.; 
Anoka, Minn.; Clifton, N.J.; Jericho, L.I., N.Y.; Avon Lake, Ohio; Cin· 

cinnati, Ohio; Southampton, Pa.; ·New Cumberland, Pa.; Dallas, Texas. 
Aerospace Sales Corp., 12140 So. Atlantic Ave., Lynwood, Calif., (213) 537· 

1856 

Aertronic Assoc., Inc., 5899 Hubervill.o Ave., Dayton, Ohio (513) 253·8144, 
Branch Office: Ruffsdale, Pa. 

Agress, M. C., 891 Fulton St., Valley Stream, N.Y. (516) 825·8955 
Airep Elctrn., Inc., 6300 N. Central, Dallas, Tex., (214) 363·5291, Branch 

Offices: Houston, Tex.; San Antonio, Tex. 
Alderson W. Co. Inc., 8548 Washington Blvd., Culver City, Calif., (213) 

UP 0·9286, TWX: 910·340·6354 
Allen Assoc., 55 W. 1st Ave., Scottsdale, ,Ariz., (602) 946·4903 
Allen D. Co., 7969 Engineer Rd., San Diego, Calif., (714) 278·9250 
Allen, R. W:Box 7142 Sta., "Coo, Atlanta, Ga., (404) 233·2361 
Allgood Assoc., 1621 Centinella Ave., Inglewood, Calif., (213) 776·5820 

TWX: 910·328·6195, Branch Offices: Mt. View, Calif.; Albuquerque, N.M. 
Allied Components Inc., 10464 E. Northwest Hwy., Dallas, Tex., (214) 348· 

6660, TWX: 910·861·4925, Branch Office: H,ouston, Tex. 
Allied Enterprises Inc., 7281 Pearl Rd., Cleveland, Ohio, (216) 234·2606 
Allied Northwest Machine Tool Corp., 3525 SE 17th, Portland, Ore., (503) 

234-7513 
Almac/Stroum Eletrn., 5811 6th Ave., S., Seattle, Wash., (206) 763·2300, 

TWX: 910·444·2067, Branch Office: Portland, Ore. 
Andco Sales Engrg., Inc., 10 E. School House La., Philadelphia, Pa., (215) 

VI 4·9100, Branch Office: Chevy Chase, Md. 
Anderson B. & Assoc., Inc., 5969 N. Elston Ave., Chicago, III., (312) 774· 

8989, TWX: 910·221·5036, Branch Offices: Minneapolis, Minn.; Ft. 
Wayne, Ind. 

Anderson Elctrn., Inc., 30785 Grand River Ave., Farmington, Mich., (331) 
476-9161 

Anderson 1. B. Co., Inc., 59 E. Spring St., Columbus, Ohio, (614) 221·6385 
Anderson J. E. M. Co., 5231 Humboldt Ave., S., Minneapolis, Minn., (612) 

823·6459 
Anderson/Kruse Assoc., Box 1225, Canoga Park, Calif., (213) 341·3020 
Andrew·Douglas Corp., 222 Beach 145 St., Neponsit, N.Y., (212) 474·6000 
Andrews & Andrews, Inc., 140 E. Main St., Huntington, N.Y., (516) 692· 

8686, Branch Office: Englewood, N.L 
Andrews A. B. Co., 1401 Branch Banking & Trust Co. Bldg., Box 2627, 

Raleigh, N. C., (919) 833·5565, Branch Office: Miami, Fia. 
Andrews, M. P., Inc., 319 Matt Rd., Fayetteville, N. Y., (315) 637·3144, 

6405, TWX: 710·545·0242 
Angel J. C., & Co., 2743 W. Peterson, Chicago, III., (312) 878·0653 TWX: 

910·221·5688 
Anger Assoc., Inc., 13126 Michigan Ave., Dearborn, Mich., (313) 584·9853, 

Branch Offices: Chicago, III.; Lakewood, Ohio; Dayton, Ohio 
Ansell Engr., Co., 816 Thayer Ave., Silver Spring, Md., (301) 588·42.22 
Antle·Smith Sales, Box 20361, Dallas, Tex., (214) 357·7279 
Appell L. W., Co., Inc., 11 Warren St., New York, N.Y., (212) WO 4·4255 

eem /1969 For Additional Information See Geographical Listing, Page 3224 3213 
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Appleton H., Co., 136 San Fernando Rd., Los Angeles, Calif., (213) 225· 
5611, TWX: 910·321·4155, Branch Offices: Scottsdale, Ariz.; San Diego, 
Calif.; San Mateo, Calif.; Denver, Colo.; Orlando, Fla.; Elmhurst, III.; 
Mission, Kan.; Glen Burnie, Md.; Needham, Mass.; Minneapolis, Minn.; 
Pine BrQok, N.J.; RQchester, _ N.Y.; 'Cleveland, Ohio; Pittsburgh, Pa.; 
Wynnewood, Po.; Fort Worth, Tex.; Salt Lake City, Utah 

Applied Science Associates, 3707 Rawlins, Dallas, Tex., (214) 526·8316 
Branch Offices: Tulsa, Okla.; Houston, Tex. 

Arenstrup F. G. Co;, 250 Hudson Rd., Sudbury, Mass., (617) 443·2992 
Arnold Assoc., Inc" 2 Ryers Ave., Cheltenham, Pa" (215) 742·0600, Branch 

Office: Arlington, Va. , 
Arrowhead Sales Corp., 1966 W. 6255 S., Salt Lake City, Utah, Branch 

Offices: Arvada, Co19., Albuqueque, N. M. . 
Ash W. J., & Assoc., 4110 Templar Rd., Toledo, Ohio, (419) 474·1313 
Ashby G. L., Assoc., Inc., 4130 Linden Ave., Dayton, Ohio, (513) 252·5627 
Atkind I., 821 Burman Ave., Trotwood, Ohio, (513) 837·4750 
Au!!~~! F. W., & Co., 3601 Gi!man Ave., W., Seattle, Wash., (206) 284·5561 

IVY ... : 910·444·1333. Branch Offices: San Bruno, Calif.; Portland, Ore. 
Audio Sound Sales Co., 2535 N. Ashland, Chicago, III., (312) 528·8422 
Automatic General Elee., Sales, Inc., 6550·E Troost Ave., Kansas City,Mo., 

(816) 333·8206, Branch Office: Richardson, Tex. 
Automation Sales, Inc., Box 448, Huntington, N.Y., (516) 692·6207 
Avionies Liaison, Inc., 6770 Perimeter Rd., S., Seattle, Wash., (206) RO 

7·3870; TWX: 910·444·2013 
Aymond Co., Inc., Box 64917, 4340 N. Central Expy., Dallas Tex., (214) 

827·8043, Branch Office: Bellaire, Tex. 
Aztec Enterprises, Inc., 3202 Candelaria Rd. NE, Albuquerque, N.M., (505) 

345·3441, Branch Office: Englewood, Colo. 

B 
B. & A. Assoc., 237 Lancaster Ave., Devon, Pa., (215) MU 8·5173 

BCS Assoc., Inc., 940 N. Ferncreek Ave., Orlando, Fla., (305) 843·1510, 
TWX: 810·850·0185, Branch Offices: Huntsville, Ala.; Greensboro, N.C. 

B. E. K. Assoc., 1700 Needmore Rd., Dayton, Ohio, (513) 278·1343 
BFA, 1309 S. Inca, Denver, Colo., (303) 744·3301, Branch Offices: Phoenix, 

Atil_; A!h:I.!~!!e!'!;~e, !'!.M.; TU:5i, Okhs., Euiess, Tex.; Friendswood, Tex.; 
San Antonio, Tex. 

B & W Assoc., B St., Burlington, Mass., (617) 275·9177 
Bach, P., Elec., 1233 N.W. 12th Ave., Portland, Ore., (503) 227·2173, 

Branch Office: Bellevue, Wash. 
!lach Sales Corp., 78 Wellington Rd., Garden City, N.Y., (516) 741·0570 
Backer J,. J., Co., 221 W. Galer, Seattle, Wash., (206) AT 3·6470, TWX: 

910·444·1646 
Baehr·Greenlea' & Assoes., Inc., 14700 Detroit Ave., Cleveland, Ohio, (216) 

221·9030, Branch Offices: CinCinnati, Ohio, Co:umbus, Ohio, Xenia, Ohio 
Bahr Sales Co., 91 Woodsley Rd., Longmeadow, Mass., (413) 567·3488 
Baier, A. H. Co. & Assocs, 4399 Industrial Pkwy., Willoughby, Ohio, (216) 

946·6080. Branch Office: Dayton, Ohio 
Salhom & Welch, Inc., 1925 N. Harlem Ave., Chicago, III., (312) 889·5011. 

Branch Office:, Cedar Rapids, Iowa 
Ballard, T. Co., Inc., 556 Clay, S~n Francisco, Calif., (415) 781·1781 
Ballou, Inc., 51 N. Broad St., Ridgewood, N.J., (201) 444·6990 
Bangh; C. R., 524 W. O. W. Bldg., Omaha, Nebr., (402) 341·4232 
Banks, R A.. Sales Corp., 1029 Corporation Way, Palo Alto, Cal., (415) 

964·4464, TWX: 910·379·6498 
Bard Assocs. Inc., la Grange Industrial Park, La Grange, III., (312) 354· 

0660, TWX: 910·683·1894. Branch Offices: Indianapolis, Ind.; Minne· 
apolis, Minn. 

Barnhart, L. E., 1003 Gunka Rd., Jacksonville, Fla. (305) 725·5226 
Barnes; A. Co., 740 S. Sherman St., Richardson, Texas, (214) 235·4541. 

TWX: 910-867·4170. Branch Offices: Houston, Tex., San Antonio, Tex. 
Barnhill & Assoes., Inc., 1931 Greenspring Dr., TimonIum, Md., (301) 

252·5610. Branch Office: Lynchburg, Va. 
Berrett, J. N. Assocs. Inc., 812 Federal St.; Camden, N.J., (609) 365·2680, 

TWX: 710·891·7379 ' 
Berron, W J. Co., 1406 S. Grand Ave., Los Angeles, Calif., (213) 748·6191 
Barstow & Doran, Inc., 1406·011 S. Grand Ave., Los Angeles, Calif., (213) 

749·0438 
Barton, C. K. Assocs. Inc., 343 New London Tpke., Glastonbury, Conn. 

(203) 633·9417. Branch Office: Auburndale, Mass. 
Bassett & Moore, 12045 Magnolia, No. Hollywood, Calif., (213) 769·7201. 
Bassin Technical Sales Co., 52 Fayette Rd., Scarsdale, N.Y., (914) SC 

3·3334 
Beacon E!ec. Assoes., P.O. Box 1278, Maitland, Fla., (305) 647·3498. 

Branch OUlces:' Ft. Lauderdale, Fla.; Atlanta, Ga., Jamestown, N.C. 
Bear, N. Corp., 3435 Streetsboro Rd., West Richfield, Ohio, (216) 659·3331, 

Branch Office: Dayton, Ohio. 
Beedle Equip. <:'0., 6900 Silverton Ave., Cincinnati, Ohio, (513) 793·0140 
Beamer Engrg. Co., Ft. Washington, Pennsylvania, (215) MI 6·8440, TWX: 

510·661·1654. Branch Offices: New York, N.Y.; Springfield, N.J.; Buffalo, 
N.Y.; Fayetteville, N.Y.; Severna Park, Md. 

Beil & Whitaker, Inc., 3623 Jacksonwald Ave., Reading, Pa., (215) 779· 
2610. Branch Offices: Allentown, Pa.; Harrisburg, Pa. 

Belfer, W., 387 6th St., San Francisco, Cal., (415) 781·0392 
Be!!, J. W., 601 S. Vermont Ave., Los Angeles, Calif., (213) 388·7104 
Bennewill Assoc., Inc., 9720 Candelaria NE, Albuquerque, N.M., (505) 

298·6775, TWX: 910·989·0610. Branch Offices: Denver, Colo.; Scottsdale, 
Ariz. 

Benson Engrg. Co." 9884 Monroe Dr., 'Dallas, Texas, (214) FL 2·7541. 
Branch Offices: Wichita, Kans.; Shawnee Mission, Kans. 

Berg, S., Inc., Box 4500, Pittsburgh, Pa., (412) 923·1911. 
B"lianLAssoc .• 1024 Garden Place, Baldwin, N.Y. (516) BA 3·6298. Branch 

Office: Allentown, Pa. 
Berman, J. Co., Inc., 8295 S. laCienega 'Blvd., Inglewood" Calif., (213) 

678-1281, TWX: 910·328-6184. Branch Offices: Phoenix, Ariz.; laMesa, 
Calif. 

Bermann. M. Sales, 8631 E. Prairie Rd., Skokie, Ill., (312) 675·3740 . 
Berndt Assoes., Inc., 6414 W. Belmont Ave., Chicago, 1/1., (312) 283·0713, 

TWX: 910.221·2515. Branch Office: Ft. Wayne, Ind. 
Berthold Sales Co., 4411 Maple Ave., Dallas, Texas (214) 526·8329 
Bettan, M. Sales Inc., 77·15 164th St., Flushing, N.Y. (212) 657·6659 
Bettis, M. E. Co., 3706 Broadway, Kansas City, Mo., (816) LO 1·0772. 

Branch Offices: Wichita, Kan.; St. Louis, Mo. 
Bialek, S. Assoes. Inc., 42·15 Crescent St., Long Island City, N.Y., (212) 

786·5562 

Bieberich, W. W. Inc., 801 leesburg Rd., Fort Wayne, Ind., (219) 432·2537 
Biechler Assocs. Inc., Box 414, Narberth, Pa., (215) 667·1827, TWX: 510· 

662·4844. Branch Offices: Rockville, Md.; Towson, Md. 
Bishop Enterprises, Inc., 126 Del Mar Circle, Aurora, Colo., ,(303) 364·7361. 

Branch Offices: Albuquerque, N.M.; Phoenix, Ariz.; EI Paso, Tex. 
Bittan Assocs, Inc., 381 Sunrise Hghwy., Lynbrook, N.Y., (516) 593·3833, 

TWX: 510·225·8429. Branch Office: New York, N.Y. 
Biztek Co., Inc., 10639 Riverside Dr., Toluca lake, Calif., (213) 766·4890. 

Branch Offices: San Francisco, Calif.; Scottsdale, Ariz. 
Black & Strong, Inc., 1728 S. la Clenega, Los Angeles, Calif., (213) 870-

9191, TWX: 910·340·6369. Branch OffIce: San 'Diego, Calif. 
Blaker, S. C. Co., 6416 N. Central Ave., Chicago, III., (312) 774·8252 
Blind & Assocs. Inc. 1635 N. Gent Ave., Indianapolis, Ind., (317) 635·6291 
Boeing, J. E. Co., Inc., 18 MUlle, St., lexington, Mass., (617) 862·2500. 

Branch Ofllce: Branford, Conn ' 
Bohlig, C. E. Co., Box 16095, Minneapolis, Minn., (612) 922·7011 
Bollinger & Bradford, Box 8088, Pittsburgh, Pa., (412) 561·2340 
Bolton A L. Co., 1174 Chestnut St., Menlo Park, Calif., (415) 322·6244 
Bonn Assocs. Inc., 266 lake Ave., Metuchen, N.J., (201) 549·9573 
Booth, C. & Assoc. Inc., 1921 N. ,Harlem, Chicago, III., (312) 237·7910 
BOrdewieck Engrg. Sales, 221 Grove St., Braintree, Mass., (617) 843·0845. 
Bowen, R. G., Co., Inc., 1440 S. Sante Fe, Denver, Colo., (303) 722·4641, 

Branch Office: Salt Lake City, Utah. 
Braddock Assoc., Box 305, Haddonfield, N.J., (609) 429·0087. Branch 

Office: ,Bowie, Md. 
Bragar, N Co., Inc., 1060 Broad St., Newark, N.J., (212) 622·4300. 
Bradley Assocs. Corp .. 130 Van Cortlandt Ave., Bronx, N.Y., (212) 549· 

8500, TWX: 710·593·6505 
Brandt, E. W. Co., Box 538, San Rafael, Calif., (415) 454·0840 
Branam Instr. Co., 2137 Second Ave., Seatt!e, Wash., (206) 622·7320, 

TWX: 206·032·333. Branch Office: Portland, Ore. 
Branum Sales Co., Box 516, Lake Zurich, III., (312) 438·2356 
Branum Sales, Inc., Box J, Richardson, Texas, (214) 231·6148 
Brase, W. T. Co., Box 5011, Fort Wayne, Ind., (219) 483·1656 
Brauer, W. J. & Assocs. Inc., Box 305, Wickliffe, Ohio, (216) 943·0601. 

Branch Offices: Dayton, Ohio; Pittsburgh, Pa. 
Braun, W. M. & Assocs. Inc., 316 E. Silver Spring Dr., Milwaukee, Wisc., 

(414) 332·1040 
Brede, H W. Co., Inc., 689 Greenvale·Glen Cove Rd., Glen Head, N.Y., 

(516) 676·4900. Branch Office: Syracuse, N.Y. 
Brennan Assocs, Inc., 208 Carlson Bldg., Bellevue, Wash., (206) 454·9332, 

TWX: 910·443·2319 ' 
Bressler Assoes. Inc., 4808 Bergenllne Ave., Union City, N.J., (201) 864· 

9577 
Bressler, J. Inc., 4808 Bergenline Ave., Union City, N.J., (201) 864·9577. 

Branch OffIce: New York, N.Y. 
Bresson J. Assoc., 107 Forrest Ave., Narberth, Pa., (215) TE 9·6770. 

TWX:' 215·667·0557. Branch Office: Elkridge, Md. 
Breuer, R E. Co., Inc., 1 Bantow Rd" Great Neck, N.Y., (516) 466·3030, 

TWX: 510·223·0886 
Brimberg A~oc. Inc., 814 Thayer Ave., Silver Spring, Md., (301) 588·7790, 

TWX: 7HY-825·9625 
Brogan Assoes. Inc., 80 Urban Ave., Westbury, N.Y., (516) 333·6683, TWX: 

510.222.4555. Branch Offices: Rye, N.Y.: Totowa, N,J.; Waltham, Mass.; 
Conshohocken, Pa.; Bethesda, Md.; Syracuse, N.Y.; Rochestar, N.Y. 

• Brooks & Day 10700 Ventura Blvd., N. Hollywood, Cal., (213) 877.3357. 
Brothers & Cdnneen Assoc., 6302 Lincoln Ave., Baltifore, Md., (301) 764· 

7189. Branch Office: Springfield, Pa. 
Brouillette, W. G. & Assoc. Inc., 9855 Roosevelt Rd., Westchester, III., 

(312) 345·6500. 
Brown.Frederick & Assocs. Inc., 88 Penna Ave., Oreland, Pa., (215) 887·1325 
Brown, I. Co., Inc., 401 Kingston Ave., Brooklyn N.Y., (212) 493·1379 
Brown H R Sales 3400 Indian Rd., Cedar Rapids, Iowa, (319) 366·0635. 
Brown: J." Eictrn S~les Reps. Inc., 207 Rosedale Rd., Yonkers, N.Y., (914) 

779·3330. Branch Offices: Rochester, N.Y.; Brooklyn, N.Y. 
Brown' & Morrison, Box 4307, Cha,lott~, N.C., (704) 333·0774, Telex 

575·5nO 
Brown, W. A., & Assoes, Inc., 222 Weber Ave., Orlando, fla., (305) 425· 

5505, TWX: 810·850.0146. Brench OffIces: Ft. lauderdale, Fla.; Hunts· 
vi'le, Ala.; Winston·Salem, N.C.; Tucker, Ga.; Ft. Walton Beach, Fla.; 
Alexandria, Va.; Newport News, Va. 

Bruno, L. D, Co., Box 2044, Kettering Br., Dayton, Ohio, (513) 434·1847 
Brust C K., Box 182, Mt. Clemens, Mich., (313) 463·7386 
Bryer:Assocs., Box 35841, Dallas, Texas, (214) 351·4350 
Buchanan & Abrams Assocs. Inc., Box 6026, Orlando, Fla., (305) 423·8995 
Budd.Tronics Inc., 71 Grayson PI., Teaneck, N.J., (201) 837·1660 
Buerger Co., Inc., 33 Limekiln Pke., Glenside, Pa., (215) 887·5030. Branch 

Offioes: E. Meadow, N.Y.; Pittsburgh, Pa. . 
Bullock & Bullock, 934 Boiliyana Rd" HillsborouRh, C~"f.,. (415) 342·3848 
Burcaw Co & Assoc., 18236 W. McNichols Rd., DetrOIt, MIch. 
Burgin.Kr~h Assocs, Inc., Box 9787, Towson, Md., (301) 661·1120, TWX: 

710·862·0878. Branch Office: Lynchburg, Va. 
Burgoyne W. E., 7001 N. Clark St., Chicago, III., (312) 465·2112 
'lurke E' F Inc, 5010 Mavfield, Cleveland, Ohio, (216) 382·3646 
3ur'l~gaine' Assocs. Ltd., 510 S. Fulton Ave., Mount Vernon, N.Y., (914) 

664.7530, TWX: 710·562·0105. Branch -Offices: Rockville, Md.; Bala 
Cynwyd, Pa.; Syracuse, N.Y.; Waltham, Mas~. . 

Burton, R. R., Sales Co., Inc., 1016 BaltImore Ave., Kansas CIty, Mo. 
(816) 471·2850 

Buse Sales Co., 214 N. 2nd St., St. Charles, Mo., (314) 739·1613, TWX: 
910·760·1720 

c 
CDH Associates, 18075 Ventura Blvd., Encino, Ca!lf., '(213) 345·1644. 
C & L Sales Co., Box 159, Denton, Texas, (817) 387·8000. 
Cady, J. F., 1485 Bayshore Blvd., San Francisco, Calif., (415) 467·8656. 
:ain & Co., 15720 Ventura Blvd., Encino, Cal., (213) 783·4700. Branch 

Offices: Los Altos, Calif.;' San Diego, Calif.; Mt. Prospect, Ill.; Hyatts· 
ville, Md.; Melrose, Mass.; Little Neck, N.Y.; Liverpool, N.Y.; Bala·Cynwyd, 
Penna.; Dallas, Texas; Columbus, Ohio; South Amboy, N.J.; Tampa, Fla. 

Callahan·Ferguson Co., 107 Greanhedge D'r., Camillus, N.Y., (315) 488.5518\ 
Calhoun, R. P., & Assocs., Bo~ 2275, Dayton, Ohio, (513) 299·4144. 

Branch Office: Cleveland, Ohio. 
Camber, M., 1700 York Ave., New York, N.Y., (212) 369·4222. 
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Campbell & George Co., 840 Mahler Rd., Burlingar'1e, Calif., (415) 697·2965. 
Branch Office: Sacramento, Calif. ' 

Cambell, H. D., 3827 Stone Way N., Seattle, Wash. (206) 643·1200. 
Campion Sales Co., Box 396, Addison, Texas, (214) 239·9196. 
Campisano F. J., & Assocs., Box 11043, Cincinnati, Ohio, (513) 662·1616. 

TWX: 810·461·2578. Branch Office: Indianapolis, Ind. 
Cane Technical Sales, Inc., 555 E. Boston Post Rd., Mamaroneck, N.Y., 

(914) 698·4411. 
Candor Co., Inc., Bethania. N.,C., (919) 924·1480. 
Capell, R., Co., Box 723, Tarz,ana, Calif., (213) 987·2233. 
Carbone Assocs., Box 181, Little Falls, N.J., (201) 256·9191. 
Carduner Sales Co., Jericho Tpke., Westbury N.Y., (516) 333·8170., TWX: 

510·222·6356., 
Carey·Wolf Co., Box 12425, Fort, Worth, Texas, (817) PE 8·1702, TWX: 

910·893·5072. Branch Office: Houston, Texas. 
Carlson Elctm. Sales, 7448 N. Harlem Ave., Chicago, III., (312) 774·4812, 

TWX: 910·221·5017. Branch Office: Minneapolis, Minn. 
Carmine, F. S., Co., 14 Knickerbocker Dr., Newark. Dela., (302) 368·7603. 
Carrier & Gable, 15565 Northland Dr., Southfield, Mich., (313) 444·8980. 
Carse, T., Sales Co., lnc., Box 71, Latham, N.Y., (518) 785·5844. 
Carter J., Assoc., 2600 W. Olive Ave., Burbank, Calif., (213) 843·3292, 

TWX: 910·498·2235. 
Carter, McCormic & Peirce, Inc., 23995 Freeway Park Dr., Farmington, 

Mich., (313) 477·7700, TWX 810·242·2986. Branch Offices: Cleveland, 
Ohio; Dayton, Ohio; Pittsburgh, Pa. 

Cartwright & Bean, Inc., 560 S. Cooper St., Memphis, Tenn., (901) 276· 
4442. Branch Offices: Huntsvrle, Ala.; Miami Beach, Fla.; Orlando, Fla.; 
Ormond Beach, Fla.; Atlanta, Ga.; Metairie, La.; Charlotte, N.C.; Raleigh, 
N.C. 

Cascade Chapter of ERA, 4206 Rainier Ave., Seattle, WaSh., (206) 723·5150 
Cathey, R. E., Co., 200 Garrison St., Denver, Colo., (303) 238·1506. 
Central Assoc., Inc., 44 N. Dean St., Englewood, N.J., (201) 568·0808. 

Branch Office: Plainview, N.Y. 
Cerf, A., & Co., 512 Bloomfield, Ave., Caldwell, N.J., (201) 226·2263. 

Branch Offices: Ellicott City, Md.; Willow Grove, Pa.; Hillsdale, N.J. 
Chamberlin, H. A., Hascom Field 'Air Terminal, Bedford, Mass., (617) 274· 

0044. 
Champion, E. T., & Assocs., 4828 Main St., Skokie, III., (312) 676·3960. 
Champlin, D., Co., Inc., 12347 lake City Way N.E., Seattle, Wash., (206) 

EM 2·0401. 
Chapman, C., & Co., 301 E. 10th Ave., Hialeah, Fla., (305) 885·4681. 
Chapman, R. W., Co., Box 4430, Charlotte, N.C., (704) 375·4495. 
Chilcote Sales Co., 2940 W. Lincolnshire, Toledo, Ohio, (419) 536·6606. 
Christie, S. D., Assocs., Inc., 175 Fifth Ave., N.Y., N.Y., (212) 674·9010. 
Church, L. F., Co., 655 Folsom St., San Francisco, Calif., (415) 781·1897. 
Churchill, F. W., 50 Upland Way, Haddonfield, N.J., (609) 429·7871. 
Clagett Engrg. Sales Co.,' 420 Ellis Ave., Rockford, III., (815) 965·4555. 
Clancy, J., & Co., Inc., Box 269, Anllola, Ind. (219) 665·2561. 
Clare Elctrn., 24431 Oak Hill Dr., Cleveland, Ohio. 
Clarfield·Stolimack Assocs., 175 Westwood Ave., Westwood, N.J., (201) 

666·8989. 
CI,ark, R. F., Co., 10517 Lindberg Ave., Pittsburgh, Pa., (412) 242·9500. 
Clark Sales Co., Box 708, Cleveland, Ohio, (216) 991·2000. Branch Office: 

Chagrin Falls, Ohio. 
Cleland & Co., 1263 Westwood Blvd., Los Angeles, Calif., (213) 477·0551, 

TWX: 910·342·6883. Branch Office: los Altos, Calif. 
Clemenson· Larrabee Co., 3709A Summit, Kansas City, Mo., (816) 931·0657. 

Branch Office: Bridgeton, Mo. 
Closs, T. H., Co., 21 W. Penna., Ave., Towson, Md., (301) 825·4445. 

Branch Office: Beltsville, Md. 
Cluphf, S., & Assocs., 1268 W. Nevada PI., Denver, Colo. (303) 744·6329. 
Coakley, Boyd & Abbett, Inc., 1424 Highland Ave., Needham, Mass., (617) 

444·5470. Branch Office: Waterbury, Conn. 
Cohn & Shane, Inc., 1323 Venice Blvd., los Angeles, Calif., (213) 388·9374. 

Branch Offices: Menlo Park, CaIiL; Phoenix, Ariz.; Bellevue, Wash. 
Colavecchio, V., 14 Daffodil La., Cos Cob, Conn., (203) 869·3945. 
Cole, G. MsL., Co., 6514 W. Higgins Rd., Chicago, III., (312) 774·3535. 

Branch Office: Madison, Wis. 
Col·lins·Co., Inc., Box 13189, Orlando, Fla., (305) 423·7615, TWX: 810· 

850·0134. Branch Offices: Huntsville, Ala.; Marietta, Ga.; Winston Salem, 
N.C. 

Collins Carlson Hempe lectroreps, Inc., Box 10719, Kansas City, Mo., 
(816) GL 3·3203. Branch Offices: Des Moines, Iowa; E. St. Louis, III. 

Colucci, R.A., Co., 230 Mineola Blvd., Mineola, N.Y., (516) 746·0397. 
Commercial Plastics & Supply Corp., 2200 Vantage, Dallas, Texas, (214) 

631·8170. TWX: 73·2532. 
Compar Albany, Inc., 6 Highland Ave., Albany, N.Y., (518) 489·7408, TWX: 

710·441·8224. Branclt Offices: Endwell, N.Y.; Fairport, N.Y.; N. Syracuse, 
N.Y. 

Compar Chesapeake, Inc., 7 Church La., Baltimore, Md., (310) 484·5400, 
Compar New England, 88 Needham St., Newton Highlands, Mass., (617) 

969·7149, TWX: 710·335·1686. Branch Office: Hamden, Connecticut. 
Compar New York, 335 Crossman Pk. Dr., Woodbury, N.Y., (516) 921·9393, 

TWX: 510·221·2170. 
Com par Philadelphia, 15 Potter St., Haddonfield, N.J., (609) 429·0679, 

TWX: 710·896·0679. 
Compar Rocky Mountain, 84 W. First St., Scottsd,ale, Ariz .. (602) 947·4336, 

TWX: 910·950·1293. Branch Offices: Albuquerque, N.M.; Englewood, Colo. 
Compar Southwest, 8609 N.W. Plaza Dr., Dallas, Texas, (214) 363·1526, 

TWX: 910·861·4249. Branch Office: Houston, Texas. 
Compar Twin Cities, Box 16095, Minneapolis, Minn., (612) 922·7011. 
Componentflnsulation Corp., 14235 Detroit St., Cleveland, Ohio, (216) 521· 

3570. Branch Office: Birmingham. Mich. 
Component Marketers, Inc., 151 Valley Rd., Montclair, N.J., (201) 746·6717. 

Branch Office: Teaneck, N.J. 
Components for Elctrn., Inc., 60 Midvale Rd., Mountain Lakes, N.J., (201) 

TWX: 710·987·8395. 
Components, Inc., Box 50277, Tulsa, Okla., ,(918) 583·9149. 
Components Inc., 7461 N. Linden La., Cleve!and, Ohio, (216) 842·2737, 

TWX: 810-427·9151. Branch Office: Cincinnati, Ohio. 
Components for Indus., 416 Franklin St., Fayetteville, N.Y., (315) 637·9601. 
Components Sales Calif.; Inc., 11484 Oxnard St., N. Hollywood, Calif., (213) 

980·3400, TWX: 910·499·2174. 
Components Sales Corp., 221 E. Hartsdale Ave., Hartsdale, N.Y., (914) 

725·1050. Branch Office: Lexington, Mass. 
Comptronics 3220 16th Ave. W., Seattle, Wash., (206) AT 4-4842, TWX: 

910·444·1638. 

Comtronic Assoes., 1551 Franklin Ave., Mi,neola, N.Y., (516) PI 1·8966. 
Connors, Inc., 2241 Stacey Dr., Denver, Colo., (303) 428·1575. 
Conover, C. E., & Co., Inc., 333 Passaic Ave., Fairfield, N.J. (201) 288· 

1400, TWX: 710·734·4342. Branch Offices: Framingham, Mass.; Corn· 
well Hgts., Pa.; E. Farmingdale, N.Y.; Miami Springs, Fla. 

Conover, l. C., Assocs., Chester Springs, Penna., (215) 827·7261. 
'Conrow Co., 3300 Wyoming, Kansas City, Mo., (816) 531·6065. 
Control Equip. Co., Inc., 3166 Maple Dr., N.E .. Rm. 134, Atlanta, Ga. 

(404) 237·1688. Branch Offices: Birmingham, Ala.; Daytona Beach, Fla., 
Memph is, Tenn. 

Control Equip. Co., 265 Cross Rd. Sq., Salt Lake City, Utah, (801)· 487· 
7741. 

Control craft Co., 211 Main St., W. Chicago, III., (312) 653·4010. 
Cook' X·Ray Co., Box 10105, lampa, Fla., (813) 839·5561. Branch Office: 

Largo, Fla. 
Cooper Clement Assoc., 835 Glenside Ave., Wyncote, Pa., (215) 548·5450. 
Cooper, H. D., Co., 7634 N. Eastlake, Chicago, III., (312) 274·5566. 
Costello, Little & Co., 8737 Venice Blvd., Los Angeles, Cal., (213) 870· 

5951. Branch Offices: Palo Alto, Calif.; Dallas, Texas; Aylesbury, Bucks. 
E~ , 

Countryman Assocs. Co., 1821 University AVe .• Ste. 220 South, SI. PaUl, 
Minn., (612) 645·9151, TWX: 910·563·3564. 

Covert & Newman Co., 310A, 300 Mt., lebanon Blvd., Pittsburgh, Pa., (412) 
563·0303. 

Cowperthwait & Brodhead, 570 Hillside Ave., Needham Heights, Mass., (617) 
444·9410. 

Cozzens & Cudahy, Inc .. 9501 W. Devon Ave., Rosemont, III., (312) 825· 
1144, TWX: 910·253·1820. Branch Offices: Medina, OhiD,; Indianapolis, 
Ind.; Royal Oak, Mich.; Minneapolis, Minn.; St. Louis, Mo. 

Craft Assocs. Co., Box 11716 Atlanta, Ga., (404) 237·2282. Branch Offices: 
Huntsville, Ala.; Maitland, Fla. 

Crane & Egert Corp., 146 Meacham Ave., Elmont, N.Y., (516) 488·2100, 
TWX: 510·223·0417. 

Crest Assocs., Inc., 7001 N. Clark St., Chicago, III., (312) 274·2640. 
Crockett Engrg. Co., Box 47287, Dallas, Texas, (214) ME 7·6120. 
Crockett Sales Co., 2204 Griffin, Dallas, Texas. (214) 748·8209. 
Cuesta, J. E., & Co., Inc., Vailey Forge, Pa., (215) 265·5800, TWX: 510· 

660·1484. Branch Office: Greenbelt, Md. 
Cuilen, H. A., & Assocs., 1595 Selby, St. Paul, Minn. (612) 646·7371, TWX: 

910·576·2740. 
Cummings & Assocs., 4772 So. Kalamath St., Englewood, Colorado, (303) 

789·3449. 
Cunningham, W. L., & Assocs., 435 Addison, Elmhurst, III., (312) 832·0905. 

D 
DB Assocs., Inc., 3307 Erie Blvd., Dewitt, N.Y., (315) 446·0220. Bra,nch 

Offices: Buffalo, N.Y.; Syracuse, N.Y. 
o & 0 Engrg. Co., Inc., Box 1800, Wichita, Kansas, (316) AM 4·7358, 

TWX: 910·741·6916. Branch Office: Dailas, Texas. 
Dage Corp., 757 Main St., Stamford, Conn., (203) 324·3123, TWX: 710· 

474·2490. 
Dailey, R. G., Co., Inc., 2801 S. State, Ann Arbor, Mich., (313) 668·6908. 
Dahlin Assoc,., Box 2375, Dallas, Texas, (214) 521·2939. 
Dal·Tech Devices, Inc., 366 N. Broadway, Jericho, N.Y., (516) 433·7448. 
Dannemiller·Sn;ith, Inc., Box 20956, Dallas, Texas, (214) 357·8247, TWX: 

910·861·4534. Branch Office: Houston, Tex. 
Darbury Corp., 437 Cherry St., W. Newton, Mass., (617) 244·2053, TWX: 

710·325·6758. 
Darger Co., 211 S. 2nd W., Salt Lake City, Utah, (801) 355·2873. 
Darnold, D. H., Box 582, Downers Grove, III., (312) 969·7612. 
Data Engrg. Corp., 777 S. Central Exp., Richardson, Texas, (214) 231·4846. 

Branch Offices: Houston, Texas; Tulsa, Okla.; San Antonio, Texas. 
Data·Rep Assoes., Inc., Box 645, Ridgewood; N.J., (201) 447·0660. Branch 

Offices: Huntington Sta., N.Y.; Norristown, Pa. 
Datacom Assocs., Box 4321, San Fernando, Calif., (213) 367·9111. 
Daugherty, F. A., Co., 6025 Mayfield Rd., Cleveland, Ohio, (216) 449·1122. 

Branch Office: McMurray, Pa. 
Davidson Assoes., Inc., 2920. Nebraska, Santa Monica, Cal., (213) 451.5761, 

TWX: 910·343·6869. 
Dean, B., Inc., 714 W. Clinton, Ithaca, N.Y., (607) 272·2187, TWX: 510· 

255·5876 
Dearie, J. P., Co., 239 Boulevard, Mountain Lakes, N.J., (201) 344·4848. 

Branch Offices: Philade!phia, Pa.; Syracuse, N.Y. ' 
DeBeck Assocs., Inc., 2119 Grand, St. Paul, Minn., (612) 690·1557. 
DeCew, A. E., Agency, Inc., Box F, Sodus, N.Y., (315) 483·3261. 
Deere Elctn., Inc., 20440 Town Center La., Cupertino, Cal. (408) 257·3040. 
Del Bucchia, R., & Assocs., 15 Southg,ate Ave.,· Ste. 225, Daly City, 

Calif., (415) 756·8414. 
Delaney, H. R., Sales, 78 Sweetbriar Dr., Apt. 6, Clark, N.J., (201) 382· 

7643. 
Delta Sales Inc., 1407 N. Illinois St., Indianapolis, Ind., .631·4136. 
Denoo Inc.,· Data Engrg. Co., 500A E. Godfrey Ave., Philadelphia, Pa., 

(215) 725·9000, TWX: 710·670·9394. 
Denning Assoc., Box 491, Wakefield, Mass., (617) 245·4986. Branch Office: 

E. Orange, N.J. 
Deskin, A., Sales Corp., 1565 louvain St. W., Montreal, Que., Canada, 

(514) 384·1420, TWX: 610·421·3793. Branch Offices: Toronto, Ont., Can.; 
Vancouver, B.C., Can. 

Detwiler, l. K., 443 Broad St., Newark, N.J., (201) 621·9080. 
DeVoe, L. M., Co., 665 E. 61st St., Indianapolis, Ind., (317) 257·1227, 

TWX: 810·341·3284. 
DeVos·Prinz Sales Corp., 1819 E. Kenilworth, Milwaukee, Wisc., (414) 

272·0356. 
Dewar & Assocs., 6361 First Ave. S., Seattle, Wash., (206) 763·2233. 
Dewco Sa'es, Inc., 6915 San Fernando Rd., Glendale, Calif., (213) 894· 

6101, TWX: 910·498·2223. Branch Office: Palo Alto, Calif. 
DiBlasi, J., Assoc., Inc., 14 Vanderventer Ave., Port Washington, N.Y., 

(516) 767·0470. 
Dickelman, l. H., Co., 13331 Puritan St., Detroit, Mich., (313) 273·0806. 

Branch Office: C·eveland, Ohio. 
Diethert, R.,Co., Inc.,~ 2030 W. Montrose Ave., Chicago, III., (312) 561· 

7627, TWX: 910·221·2916. Branch Offiices: Waukesha, Wisc.; Gastonia, 
N.C.; Indianapolis, Ind. 
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DII·Gaw SALES REPRISENTATIVES "DIRECTORY~ Alphabetical 

Dillon Stevens & Co., 1610 S. Bonnie Btae St., Los Angeles, CaUf., (213) 
747·9221. Branch Office: Burlingame, Calif. 

D!pro, Inc., 115 Progress Pkwy., Maryland Hghts, Mo., (314) 432·3780; 
Director, M., Assocs" 115·62237 St., Elmont, N.Y., (516) 285·6823. 
Ol .. rslfled DevIces, Box 241,-K1ng Of Prussia, Penna., (215) 265·7925. . 
Dolfuss, C. H.,. Jr., & Co., 2108 Payne Ave., .Cleveland, O~io, (216) 771· 
, 1270. Branch Office: Dayton, Ohio. ,. ' 
Dorado Elctrn." Inc., 13615 Victory Blvd., Van Nuys, Calif., (213) 873·4124. 

TWX: 910·495·1803. Branch Office: San Diego, Calif. . . . 
Dorton Enterprises. Inc.,. Box 1297, Scottsda!e, Arit., (602) 946·6213. 
Doss Elctrn., Inc., 6660. Security Blvd., Baltimore Md., (301) 994.1900, 
. TWX: 710·862·9162. Branch Offices: Vienna, Va.; Saverna Pt., Md. 

Dougherty, J. A., Sales Co., 320 Hillen Rd., Towson, Md .• (301) 823·0431. 
. Douglas, C H., 1110 S. Brentwood Blvd., St. Louis, Mo. 
Dowell, T. L., Inc., 7208 W. 60th, Overland Park, Kans., (913) 649.6069. 

Bredch OffIces: DIS Moines, IoWa; St. louis, Mo. 
Dowers, A. A., Co., 2918 E. Florence Ave .• Huntington Park. Calif •• (213) 

582·5105, TWX: 910·321·4275. Br. Offices: Daly City, Calif.; Phoenix, Ariz. 
Doyle, W. J •• Co., 7426 N. Wastern.Ave., Chicago. III.; (312) 274·6685 
Drake, R. S .• Assocs., Inc., 6133--Maynard Ave. S., Seattle, Wash .• (206) 
'·763·2755,' TWX: 910·444·2030 
Drew, B., & Assocs., 6712 Centril Ave., St. Petersburg, Fla., (813) 345· 

0181. 
Drury, D. W., Co., 16621 Mark Twain. Detroit, Mich., (313) 836·3732. 
Duckett, G., Sales Co., Box 29067, Atlanta, Ga •• (414) 451·3529. ,Branch 

Offices: Greensboro, N.C.; Miami, Fla.; Huntsville, Ala.; Orlando, Fla. 
Dudek, R. C .• & Co., Inc., 10546 W, Pico Blvd., Los Angelas, Calif., (213) 

836·0335, TWX: 910·340·6435, Br. Offices: Palo Alto, Calif.; Portland, Ore. 
Dynamic Assoes . ./LeasaMetric, Inc., 2500 S. La Cienega Blvd., Los Angeles, 

Calif., (213) 837·0123. Branch Office: Burlingame. Calif. 
Dynamic Sales Co .• Box 834, Red Bank, N.J., (201) 747·5353. 
DynaSales Co •• 5331 E. Olrmpic Blvd .• Los Angeles. Cal •• (213) 268·1175. 
DynaRep Tech. Services. 5070 Lee Hghwy., Arlington, Va., (703) 536·5088. 

E 
;:.;., 'nc., 14Q6 Shoemaker Ro., Baitimore, Md., (~Ol) 82!)a2385. Branch 

Offices: District of Columbia; Phi!adelphia, PI. 
E. C. I. Oil •• Eastern Componanta. Inc •• 1349 W. Cheltenham An., Phlla. 

delphia. Pa., (215) 927·6262 •• ranch Office: Lendover Hills. Md. 
E. E. Enterprl_, Inc., 5901 Nobl. A .... Yan Nuys, Calif., (213) 787·5360. 

TWX: 910·495·1759. . 
E. E. Specialists, Inc;. Box 956 Acton, Mass., (61n 259·9200.. 8ranch 

Office: Brlsto!. Conn. 
E. R. A., Inc" 330 Great Neck Rd., Great Neck, N.Y., (516) 482·9320, 

TWX: 510·223·0836 
Earl Assoes, 1638 Kona St., Honolulu, Hawaii, (808) 949·6953. 
Earl & Brown Co •• Inc., 422 First A ... W •• Seattle, Wash. (206) 284·112l. 

Branch Office: Portiand, Ore. 
East C~st Liaison, Inc., Box 243, Lutherville, Md., (301) 252·1288. 
Eastronies, 2401 BI.ueridge Ave .• Wheaton, Md., (301) 942·2363. 
Eckersley, J. W., 3150 S. W. Hamilton St., Portland, Ore., (503) 246·3183. 
Edcom, Inc., 815 Washington St., Newtonville, Mass., (617) 969·9710, 

TWX: 710.-335·6767. Branch Office: New Haven, Conn. 
Egllert Eng. Assoc., 801 Welch Rd.· Ste. 214. Palo Alto, Calif., (415) 

326·1387, TWX: 910·373·1278. 
Egert S. 5., Co., Inc., 146 Meacham Ave., Elmont, N.Y., (516) 488·2255, 

TWX: 510·223·0417 
Eicher·Richards Co.,2727. N.E. Blakeley St., Seattle, Wash., (206) LA. 3· 

7888. 
Electric Sales Corp .. 9 E .. 22nd St., Minneapolis, Minn., (612) 335·7734, 

TWX: 910·576·2755. ' 
Electrical Apparatus Co., Int., 1200 Soldiers Field Rd., Boston, Mass., 

(617) 782·7440. 
Electrical Components, Inc., 355 Crider Ave., Moorestown, N.J., (609) 

235·3012. ' 
Electro Comp Sales, Inc., 5129 W. DellOn Ave., Chicago, III .• (312) 763· 

3636, TWX: 910·221·5674. I 
Electro Sales' Assoc., 851 E. 222 St.. Cleveland .. Ohio. (216) 261.5440. 

Branch Offices: Dayton,Ohio; Detroit, Mich.; Pittburgh. Pa. 
Electro·Mation Assoes., 1137 Cole St., Birmingham,' Mich., (313) 564·6517. 
Electro·Mechanical Insts., ·Inc., 1388 E. Walnut St., Pasadena, Calif., (213) 

681·2748. 
Electro·Plast. Inc., 2 Radnor Station Bldg., Radnor, Pa., (215) MU 8·5581. 
Electronic Apparatus Co., Box 7403, Minneapolis, Minn., (612) 588·1752. 
Electronic Components & Serves., 611 Trapello. Rd., Waltham, Mass., (617) 

894-6921. \ 
Electronic Devices & Controls Co., 1016 ·Black Horse Pike, Glendora, N.J., 

(609) 939·2200. 
Electronic Fasteners Co., 10 Center Pillce, Yonkers •. N.Y., (914) 423·2900. 
Electr. Mfgrs. Consultants, Inc., 1619 "N. Royer, Colorado Springs, Colo., 

(303) 636-5131. Branch Offices: Scottsdale, Ariz.; Salt Lake City, Utah. 
Electronic Mlltg Assoes., 11501 Huff Ct., Kensington, Md., (301) 946-0300, 

TWX: 710·325·9645. Branch Office: King of Prussia, Pa. 
Electronic Rep. Assoc., 600 S. Michigan Ave., Chicago, ilL, (312) 427·0100. 
Electronics Mktg. Assoes., Box 5199, San Mateo, Cal. (415) 341·6666. 
Elliott C. P., Co., 6617 Delaware St., Denver ,Colo., (303) 255·2844. 
Elliot. G., Inc., 13615 Victory Blvd .• Van Nuys, Calif., (213) 873·6862. 
Elliott, L., Co., Inc., Box 428, Missouri City, Texas. (713) 499·1571. 

Branch Offices: Addison, Texas; Kansas City, Mo. 
• Ellis D., Co., 123 N. Marengo, Pasadena, Calif., (213) 681·9108. 

Ellls·Haber·Ramp Corp.. 2315 Broadway, New York. N.Y.. (212) 799·4049. 
Ellis, G. B., Sales Co., 2425 Leghorn, Moutain View, Calif., (415) 967·5531. 
Elsner·Rambo Co" 2526 Hyperion Ave., Los Angeles, Calif., (213) 664·2928, 

TWX: 910·321-4257. . . 
Emlen·Peterson Co" 34 West Ave., Wayne, Pa., (215) 687·3535. 
Engel G. C.. & Assocs •• i Inc.. 40 W. Ridgewood Ave.. Ridgewood. N,J •• 

(201) 444·1400. TWX: 10.988-5611. Branell Office: Hatboro, Pa, 
Engelbretson, W .• Co., 906 .Ottawa Ave., -.St. Paul, Minn., (612) 222·2338. 
Engle, K. D., Co., Inc., 3621 W. DellOn AVe., Chicago, III., (312) 539·1820, 

TWX: 910·221·5351. Branch Office: Indianapolis. Ind. 
Engelman, A. Co., Box 12091, Memphis, Te.nn., (901) 458·6263. 
Engineered prods., Inc., 28 Essex St.) Lodi, N.J., (201) 845·6668. 
Engineered Sales Co., Inc., 4738 N. Harlem, Chicago; III .• (312) 867'8434, 

TWX: 910·221·0223. 

,Eng!neer!ng Assocs, Inc •• 2912 Sta~ley, Fort Worth, Texas. ". 
Engmeenng Safes Assoes., Box 544, Scottsdale, Ariz •• (602) 945-5781. 
Engln_ing Se"l_ Co •• 6717 Verllon A .... St. LoUiS, Mo., (314)7'26·2233. 

Brench Offlcas: Prairie Village, Kan.; Cedar Rapids. lowe. 
Equipment Sales Co.. Inc.. Box 5396. Hamden,' Conn., (293) 248-5581. 

Branch Offices: Bedford, Mass.; Cooperstown, N.Y. . 
Erdman, K.' B., ,Co., fnc;, 7906Montgomilry Ave., Philadelphia. Pa., (215)-

CA 4·1833. . 
Erde·Haviland, 333 Hempstead Ave., Malverne, N.Y., (516) 599·6500. 
Erlanger Sales Co" 4217 W. Jefferson Blvd .• Los Angeles, Cal.if., (213) 

731·2238. . 
Ernest. R. D .• 12818 Puriten Ave., Detroit. Mich .• (313) UN 1·7311. 
Eschner & Keranen, Inc., 20 N. Wacker Dr., Chicago, III., (312) 236·1533 . 
Estersohn Assocs., Inc .• 541 Willow Grove. Pa., (215) 657·1414. 
Ewing·Foley, Inc., Box 1107, Los Altos, Cal. 

F 
FacHronles. Box 745. Casselberry, Fla .• (385) 838·5607. 
Fairbanks. H. J., Co., Box 124, Wynnewood, Pa .• (215) 642·5816. 
Fairlane Elctm .• Inc., Box 335 Long Valley, N.J., (212) 691·2530. 
Falck, F. W •• Co., Box 1733 La Jolla, Calif., (714) 233-3341. . 
Falk-Baker Assocs., 382 Franklin Ave •• Nutl.,. N.J., (201) 661·2430. 
Fara, R .• Assocs •• 1295 Northern. Blvd., Manhasset. N.Y., (516) MA 7·6428. 

Branch Office: Cranford, N.J. 
Farris, R. W •• Co., Inc., 1715 Baltimore. Kansas CII;J, Mo., (816) 421·1751. 

Brench Offioe: Maryland Hghts.. Mo. 
Fausett. F •• & . Co .. Inc., Box 278. Smyrna, Georgia. (404) 436-5169. Branch 

Offices: Orlando, Fla.; Sa:em. Va.; Gr._od, S.C.; Memphis. Tenn. 
Featherstone Saies Co., Box 726, Sunnyvale, Calif., (408) 734·2663. 
Fedotin, L. 5.. 3680 Dorset Dr., Dayton,Ohio, (513) 275·9345. 
Feinberg J. L •• Assoc., Inc., 33 Shirley La., New London, Ct. Branch Office: 

Reading. Mass. 
Feldman. G., Assocs., 523 Norton P'kway, New Haven, Conn. (203) 776·7843. 
Feldman. H. Co., Box 66367, Los Angeles, Calif., (213) 870·5973. 
reiiuie, i. E., to., inc., Box i28, Goieta, tal., (805) 96+5811. 
Ferguson, T., Sales Co., Inc., Box 3893, Rochester, N.Y •• (716) 482·7757. 

; Branch Office: DeWitt, N. V. 
Ferris, F. R. Co .• Box 42067, Los Angeles, Calif., (213) 254·6161 
Fetty/Schoenduve Inc., 7407 M.lrose A .... Los Ang,llS, Calif., (213) 651· 

4050. TWX: 910·321·2385. Branch Office: Palo Alto, Calif. . 
Fieldtec, Inc., 4242 Campus Dr.. Newport Beach, Calif., (714) 540·4000. 

Branch Office: Palo Alto, Calif. ' 
Finlay Sales Co., Inc .• 45 North Broad St., Ridgewood, N.J., (201) 652·0088 
Fish Assocs.. 149 Roosevelt Dr., Utica, N.Y., (315) 732·1008. Branch 

Office: Rochester, N.V. . •. 
Fisher Sales, Inc., 4820 W. 77th St.. Minneapolis, Minn .• (612)920·6577, 

TWX: 910·576·2712 - _ 
Fisher, S. Sales Corp., 161 Cedar La., Teaneck, N.J., (201) 836·6661 
Fishman Assocs., 2060 E. 54th St., Indianapolis, Ind .• (317) 251·2401 
Fistell, H. Mfg. Rep., 1812 S. Halsted St., Chicago. III., (312) HA 1·6563 ' 
Fitz, L. R. Co., 6038 N. Newburg Ave., Chicag., III .• (312) 631·5488 
Fitzsimmons Assoes. Inc., 6774 N. W. Hghwy, Chicago, III., (312) 775·6990 
Fixman, G. Engrg. Co., 8160 Stanford Ave., St. Louis, Mo. 
Flaxman, E. Co., 52 James Ct., Glenview, III., (312) 729.1880 
Flora, J. M. Inc., 165 W. Liberty. Plymouth, Mich., (313) 453·4296 
Florence & Meyer, Inc., 406 W. 34th St., Kansas City, Mo.. (816) 561· 

7282, TWX: 910·771·3058. Branch Offices: Berkeley. Mo;; Wichita, Kan. 
Floring, C. W. & Murray, H. R. Inc., Box 11, Syracuse, N.Y., (315) 446-

5555. Branch Office: Webster, N.Y. 
Foley, A. A., Assoes., Box 155, Moorestown, N.J., (609) 663·4545. 
Forsberg Sales, 646 Summer St.. Brockton, Mass., (617) 522·6300, TWX: 

710·345·0194. Branch Office: N. Haven, Conn. 
Foster, M., Co., Inc., 228 S. Cedar Lake Rd., Minneapolis, Minn., (612) 

FR 4·2612 
Franklin. R E. Co., 3007 S. Post Oak Rd., Houston, Texas, (713) 621·5861 
Franklin Sales Co., 2149.S. Clermont, Denver. Colo. . . 
Franklin. W. A. Sales Corp •• 2 Standish Terr .• Syracuse, N.Y. (315) 446· 

1120, TWX: 710.541·0433. Branch Offices: Rochester. N:Y.; Whitesboro. 
N.Y. . 

Frauman Assocs.. Box 969. Menlo Park. Calif.. (415) 322·8461, TWX: 
910·373·1166 

Frederick & Meily Corp., 1601 S. Hanna St., Fort Wayne, Ind., (219) 
745·2461 ' 

Freed, L. & Co., Box 417. Larchmont, N.V., (914) TE 4·6510 
Freeman, L. C. & Assoc., 484 Bloomfield Ave., Montclair, N.J. 
Friedman Assocs. Inc., 119 Halsted St., E. Orang., N.J., (201) 673-2500. 

Branch Office: Garden City, N. Y. 
Friedllllln·Smlth Electrn Sales Inc.. 519 S. 5th A ... , Mt. Vernon, N.Y., 

(914) 664·4866 
Fuller, L. C. Jr., & Co., 32 Rittenhouse Pl., Ardmore, Pa.; (215) MI 2·2468 
Furman, C. W. Co., Box 4208, Charlotte, N.C. 

G & H Sales Co., Box 37416. Cincinnati, Ohio, (513) 761·6185. TWX: 
513·577·1239. .Branch Offices: Novelty Ohio; Indianapolis Ind.' Fort 
Wayne Ind.; Southfield Mich.; Louisville, Ky. ' 

Gallagher. Co., 15 Ritchie A~., Cincinnati. Ohio, (513) 761·1288. 
Gans·Fryllng, Inc., 2030 16th St. N.o., Arlington, Va., (703)· 527·3262 
Gardner, R. M. Co., 26940 Lyndon St., Detroit, Mich., '(313) KE 1·1658 
Garrettson Co. I~c., 99 Hillside Ave., Williston Park, N.Y., (516) 747· 610, 

TWX: 510·222-4232. Branch Offices: Philadelphia, Pa.; Needham, Mass. 
Garten. L. & Assocs., 375 Passaic Ave., Fairfield. N.J., (201) 226·7800, 

TWX: 710·734·4348. Brench Office: Abington, Pa. 
Gassner & Clark Co., 6644 N. Western Ave., Chicago, III.; (312) 764-6121. 

TWX: 910·221-0107 . 
Gates. A. W., 60 Ansailli Rd., Manchester, Conn. . , 
Getee, F. Y. Co., Inc., 455 E. 4.S., Salt Lake City, Utah,. (801) 359-1101. 

Branch Offices: Albuquerque, N.M.; Denver, Colo.; Temp •• Ariz. 
Gawler·/(noop Co., 14 Beaufort Ave., Rose:and, N.J., (201) CA6.4545. 

Branch Qffi_: Richboro, Pa.; Rockville, Md. 
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Gay, G. J. Inc., Box 124, BrockJH)rt, N.Y., (716) 637·3162. Branch Ollices: 
Fulton, N.Y.; Willoughby, Ohio; Marlton, N.J. 

Geartner Assocs. Inc., 350 Lincoln Rd., Miami Beach, Fla., (305) 531·0200. 
Branch Office: Maitland, Fla. 

Gee Assoes. Inc., 14474 Oickens St., Sherman Oaks, Calif., (213) 788·5961 
Geist, W. K. Co., 1205 Air Way, Glendale, Calif.,(213) 245·9501. Branch 

Office: San Jose. Calif. 
Gentry Assoes. Inc., 550 N. Bumby Ave., Orlando, Fla., (305) 841·7740, 

TWX: 810·850·0136. Branch Offices: Huntsville, Ala.; Burlington, N.C.; 
St. Petersburg, Fla.; Melbourne Beach. Fla.; Atlanta, Ga. 

George, J. W. & Chase, T. S., 2903 Montfichet In., Winter Park, Fla., (305) 
671·5954. Branch Office: Pinellas Park, Fla. 

Gerber Sales Co., Inc., 176 Second Ave., Waltham, Mass., (617) 891·8040, 
TWX: 710·324·1937. Branch Offices: New Haven, Conn.; Longmeadow, 
Mass. .' 

Gianaras Sales; 7051 W. Wilson Ave., Chicago, III., (312) 774·4600, TWX: 
910·221·5223 

Gibb, C. R. Co., 1311 W. 25th St., MinneapoliS, Minn., (612) 377·1200 
Gilbert, J. M. Ca., 131 E. 70th St., Kansas City, Mo. . 
Gilbert Sales Assoc., 70 Glenwood Rd., Ridgewpod, N.J., (201) GI 4·2604 
Gillett, G. M., & Assocs., Box 99035, Seattle, Wash., (206) 284·3344. 
Gilway Sales Co., Box 584, Newburyport, Mass., (617) 465·7568 
Ginsbury, S. ltd., 72 W. 45th St., New York, N. Y., (2~2) 687·3213 
Gislason Sales, Inc., 617 Case Bldg., Rochester, N.Y., (716) 454·4741, 

TWX: 510·253·2932 . 
Glass, E. Assoc., 250 W. 57th St., New York, N.Y., (212) JU 6·8440 
Glassman, S. Assoc. Inc., 28 Prestwick Terr., Glen Cove, N.Y., (516) 676· 

1039. Branch Office: Nutley, N.J. 
Glidden Engrg. & Equip. Co., 8609 Northwest Plaza Dr., Dallas, Texas, 

(214) 363·6539. Branch Office: Houston, Texas 
Golten, J. Co. Inc., 4319 W. Irving Park Rd., Chicago, III., (312) 725·7870 
Goode, J. E. Sales Co., 325 W. Huron, Chicago, III., (312) MI 2·2022 
Goode, J. J. Assoc., 44 ledgewood Rd., Weston, Mass., (617) 235·3900 
Goory Sales Co., 19555 Henry Rd., Cleveland, Ohio, (216) 331·2055 
Gaudy, W. H. Assocs., Box 70, Centerport, N.Y., (516) 271·8830 
Graham, W. Assoc., 610 latham Dr., Wynnewood, Pa., (215) 649·3027/9822 
Gramer & Co., 110 W. Camelback Rd., Phoenix, Ariz. 
Grant Sales Co., 1415 S. Second St., Minneapolis, Minn., (612) 332·6955 
Gray, H. Assoc. Inc., 20 Foster St., Bergenfield, N.J., (201) 384·3643, TWX: 

710·991·9772 
Gray & Reed Assocs. Inc., 9 Dunford St., Huntington Sta., N.Y., (516) 

GE 3·3333. Branch Office: Westfield, N.J. 
Graydon·Sherman, Inc., 230 Madison Ave., Morristown. N.J., (201) 538·9246, 

TWX: 710·541·0241. Branch Offices: Fayatteville, N.Y.; Great Neck, N.Y.; 
Philadelphia, Pa. 

Greene, D. Organizatlan, Inc., Box 290, Bedford, Mass., (617) 275.6400, 
TWX: 710·326·1644 7 

Green, J. A. Co., 7118 Envoy Ct., Dallas, Texas, (214) 631·7450. Branch 
Offices: Kouston, Texas; Tulsa, Okla. 

Green, l. F. & Assots., 5218 W. Diversey Ave., Chicago, III., (312) 286· 
6824. Branch Offices: Minneapolis, Minn.; Waukesha, Wlsc. 

Greenleaf, H. Co., 20412 Center Ridge Rd., Cleveland, Ohio, (216) 333· 
5480. Branch Office: Cincinnati, Ohio 

Gregory, G. Assoc., 7 Erie Or., Natick, Mass., (617) 235·9070. Branch 
Office: Cheshire, Conn. 

Griffin·Campbell, Inc., 25 Skippack Pike, Ambler, Pa., (215) 646·7535 
Griffin, T. Co., 46 Darby Rd., Paoli, Pa., (215) 647·1550 
Grimm, Siegel Assocs. Inc., 246 Clifton Ave., Clifton, N.J., (201) 773·5010 
Gross, H. R. & CO" Box 4607, Clearwater, Fla., (813) 446·6649 
Grossman, H. Assocs., 519 S. Fifth Ave., Moun!t Vernon, N.Y. 
Grossman Sales Co. Inc., 339 Auburn St., Auburndale, Mass., (617) 527· 

7753 
Guenther, J. B. Inc., 4533 N. Central Expwy., Dallas, Texas, (214) 528· 

6286. Branch Office: Houston, Texas 

H 
H. A. F. Spectrum Assocs. Inc., 35 Broadfield Rd, New Rochelle, N.Y. 

(914)' NE 2·3800 
H K Sales Inc., Box 2087, Menlo Park, Calif., (415) 369·6244 
HMR, Inc., 9 E. 22nd St .. Minneapolis, Minn., (612) 335·7734, TWX: 910· 

576·2755 
HRC Assocs., 390 Plandome Rd., Manhasset, N.Y., (516) 627·4644, TWX: 

510·223·0821 
Hahn Sales Co., Box 52798, Baton Rouge, La., (504) 356·2596 
Haight, F. H., Co., 3212 Eastlake Ave., E. Seattle, Wash. 
Halinton, H. Engrg. Assts. Inc., 6418 N. Central Ave., Chicago, III., (312) 

763·2131 
Hamilton, Grayden & Flemmer, Inc .. ~amilton Rd., Hopkins, Minn., (612) 

941·1120, TWX: 910·576·2861 
Hammond Assocs., 34 Lincoln Ave., Greenwich, Conn., (203) 661·9410 
Hanna, R. l. Co., Box 202, Palatine, III., (312) 358·3940 
Hansen Assoes. Inc., 215 Brookside Ave., Ho·Ho·Kus, N.J., (201) 652·7055 
Hansen, C. A., 1406 S. Grand Ave., los Angeies, Calif., (213) 748·6191 
Harmon, W. S. Co., 6118 Venice Blvd., los Angeles, Calif., (213) 937·1460, 

TWX: 213·937·3438 
Harris & Aldrich Sales, Inc., 320 Northern Blvd., Great Neck, N.Y., (516) 

466·4122 
Harris, B. Co., 3440 Overland Ave., Los Angeles, Calif., (213) 870·9231, 

TWX: 910·340·6758. Branch Offices: Palo Alto, Calif.; Bellevue, Wash.; 
Phoenix, Ariz. 

Harris, S. A. Co., 945 Great ~Iain Ave., Needham, Mass., (617) 444·4780 
Harris·Hanson Co., 2814 S. Brentwood Blvd" St. louis, Mo., (314)' 962· 

9895, TWX: 910·760·1650. Branch Office: Kansas City, Mo. 
Harriss, l. H. Co., 204 E. Hillsdale, San Matea, Calif., (415) 341·2909 
Hart, F. H., 114 Pond St., Nahart, Mass., (617) 581·0381 
Hasco, 8940 Ellis, los Angeles, Calif., (213) 870·6664 
Hasse & Assacs. Inc., 3825 York Ave. N., MinneaJH)lis, Minn., (612) 588· 

0551 
Hatch, E. B. Co. Inc., 43 Upham St., Melrose, Mass., (617) 665·0055 
Hatfield, R. E. Co., 2680 lititz Pk., Neffsville, Pa., (717) 569·2621 
Hayden, P. Assoc.,Bax 90668, East Point, Ga., (404) 766·0261. Branch 

Offices: Huntsville, Ala.; Riviera Beach, Fla'. 
Hays Co., Inc., 777 S. Central Expwy, Richardson. Texas, (214) 231·1426 
Heaton, J. S. Co., Box 2087, Menlo Park, Calif., (415) 369·4671, TWX: 

910·378·5415 

Hecht, Henschen and Assocs. Inc., 2435 E. University Dr., Phoenix, Arii., 
(602) 275·4411, TWX: 910·951·0635. Branch Office: Palo Alto, Calif. 

Heffernan, H. J. Co., 1123 N. Irving St., Arlington, Va., (703) 522·6666. 
Branch Offices: Hicksville, N.Y.; Fort Washington, Pa. 

Heim & Smolen, Inc., 3360 Barham Blvd., Hollywood, Calif., (213) 462· 
7357, TWX: 910·321·4042 

Heimann Co., Inc., 5603 lyndale Ave. S., Minneapolis, Minn. (612) 827·5457. 
Branch Office: Fart Dodge, la. 

Heller Freedman Assoes., Box 391. Ardmore. Pa., (215) 649·3679 
Heller Freedman Assoc., Box 293, Timonium, Md., (301) 252·4780 
Helmor Co., 217·18 48th Ave., Bayside. N.Y., (212) BA 4·5361 
Henberger, J. C .. Co., 3661 Voltaire St., San Diego, Calif., (714) 223·7114. 
Hendrickson, W. A. Co., 766 Country Way, No. Scituate, Mass., (617) 545· 

0652 
Henriks, R. E. & Assocs., 4900 Double Dr., EI Monte, Calif., (213) 442· 

1820, TWX: 910·587·3433 
Henry B. Assoes., 1043 Providence Rd., Charlotte, N.C., (704) 375·8958, 

TWX: 810·621·0515. Branch Offices: Winston Salem, N.C.; Metairie, lao 
Herrick, G. l. Co., 845 Canterbury, Westlake, Ohio, (216) 871·8855. Branch 

Office: Cincinnati,. Ohia L 
Herrmann, C. Assoc., Box 1179, Palo Alto, Calif., (415) 322·4561. Branch 

Office: Pasadena, Calif. 
Hevner, D. S. Co., 1528 Spring Mill Rd., Gladwyne, Pa. 
Heyda, B., Co., 3830 Rustic Place, St Paul, Minn., (612) 484·8531. 
Hicks, W. M. Inc., 4 Spruce Drive, Roslyn, N.Y., (516) 627·6150 
Highsmith, J. L. & Co., 3733 Monroe Rd., Charlotte, N.C., (704) 333·7743. 

Branch Offices: Huntsville, Ala.; Orlando, Fla.; Richmond, Va. 
Hilderbrand, R. H., Fairview Village, Box 166, Montgamery, Pa., (215) 247· 

6225, TWX: 510·660·0985 . 
Hill & Co., 915 Buder Bldg., St. louis, Mo., (314) 621·1818 
Hill, F. B., Co., 6110 Excelsior Blvd., Minneapolis, Minn., (612) 929·6727, 

TWX: 910·576·2924 
Hill·Blare, Inc., 4570 Campus Dr., Newport Beach, Calif., (714) 546·9030 
Hill·Gray Assocs. Inc., 2 Salt Creek la., Hinsdale, III., (312) 325·4810 
Hilliard Assocs. Inc., Box 186, Abington, Pa., (215) 884·6100 . 
Hilltronics Inc., 13720 Puritan Ave., Detroit, Mich., (313) 342.3242, TWX: 

810·243·4069 
Hirsh, B. Co., 4013 Leary Way, N. W., Seattle, Wash., (206) 783·3423 
Hitchcock, E. R. & Assoc., 1629·K St. NW, Washington, D.C. (202) 296· 

6899 
Hoemig Sales Co., 3405 Butler Court, Fort Wayne, Ind., (219) 483·6913 
Hoffman .. C. Assoes. Inc., 777 S. Central Exp., Richardson, Tex .. , (214) 

235·3600, TWX: 910·867·4727 
Holden, H. A. Inc., 1208 Harmon PI., Minneapolis, Minn., (612) 336·5353 
Holdsworth & Co., Inc., Box 298, Newtown Square, Pa., (215) 356·8550, 

TWX: 510·662·9028 
Holmes, C. E. Co., 107 North Ave., los Angeles, Calif., (213) 256·2255, 

TWX: 910·321·3937 
Holmes, E. G., & Assoc:., 4185 Clairmont Rd., Chamblee, Ga., (404) 451· 

6161. Branch Offices: Orlando, Fla.; Huntsville, Ala.; Greensboro, N.C. 
Homsher, B. F. Co., 418 E. Berry St., Fart Wayne, Ind., (219) 432·1164 
Honkamp Sales Co, 11120 W Ruby Ave., Milwaukee, Wisc., (414) 463·2530 
Honn, G. E. Co. Inc., 171 King St., San Francisco, Calif., (415) 781·7352 
Hooker, S. C. Inc., 2 Winchester PI., Winchester, Mass., (617) 729·5482, 

TWX: 710·348·1067. Branch Office: W Hartford, Conn. 
Hotze, I. A. Co., Inc., 112 Dewitt St., Syracuse, N.Y, (315) 479·6641, 

TWX: 710·541·1572 
Hapkins, R. S. Ca., 15016 Venture, Sherman Oaks, Calif., (213) 788·5501 
Houser Assoc. Inc., 188 Water St., Perth Amboy, N.J., (201) 442·3159 
Howe & Howe Sales Inc., 4109 N. 18th St., Phoenix, Ariz., (602) 264·7971. 

TWX: 910·951·1308 
Hoyt Sales Corp., 440 Barell Ave., Carlstadt, N.J., (201) 935·0045 . 
Huddleston, F. Assoes. Inc., 408 So. Rosemead Blvd., Pasadena, Calif., 

(213) 681·3751. TWX: 910·588·3785 
Hughes, K. E. Co. Inc., 2175 lemoine Ave., Fort Lee, N.J., (201) 944·1600, 

TWX: 710·991·9785 
Hughes, R. S. Co. Inc., 5301 E. Sheila St., los Angeles, Calif., (213) 

268·2501. Branch Offices: las Angeles, Cal.; San Diego, Cal.; Mountain 
View, Cal.; Berkeley, Cal.; Seattle. Wash. . 

Humes·Quinlan Sales Co., 242 E. Butler Ave., Ambler, Pa., (215) 646·7250, 
TWX: 510·661·1585 

Hundley Co. Inc., 3282 Fletcher Dr., los Angeles, Calif., (213) 255·7111. 
Branch Office: San Francisco, Calif. 

Hunt Assocs. Inc., Box 98, Cherry Hill .. N.J., (609) 428·6666. Branch 
Office: Towson, Md. 

Hunter, T. B. Assoes., 5653 W. Irving Park Rd., Chicago, III., (312) 777· 
2500. Branch Office: Cedarburg. Wis. 

Huntoon, V. J. Assocs. Inc., 908 Belmont Ave., Springfield, Mass, (413) 
788·8516. Branch Office: Newton, Mass 

Hurlbut, J F. Co., 2240S. Adams St., Denver, Colo., (303) 756·2046. 
. Branch Office: Granger, Utah 
Hutmacher, R. R., Assoc., Inc., 6668 Northwest Hghwy, Chicago, III., (312) 

NE 1·3248. TWX: 910·221·5561. . 
Hyde Elctrn. Co. Inc., 888 S. Lipan St., Denver, Colo., (303) 936·3456 
Hyer Assocs., Inc., 8101 E. Prentice Ave., Englewoad, Colo., (303) 771· 

5424, TWX: 910·935·0706. Branch Offices: Albuquerque, N.M.; Tempe, 
Ariz.; Salt lake City, Utah 

Hy·Rel Elctrn. Sales Co. Inc., 753 Bergen Blvd., Ridgefield, N.J., (201) 
945·7511, TWX: 710·992·8970 

Hytronic Measurements, Inc., 4940 E. 39th Ave., Denver, Colo., (303) 
388·4081, TWX: 910·931·2597. Branch Offices: Albuquerque, N.M.; 
Phoenix, Ariz.; Salt lake Ci~, Utah 

IBl Engineering & Sales, 219 Preston Royal, Dallas, Texas, (214) 363·2921. 
Branch Offices: HoustOn, Texas; Austin, Texas; New Arleans, la.; Tulsa, 
Okla.; Shawnee Mission, Kans.; Albuquerque, N.M. 

I F M-North, 2269 Old Middlefield Way, Mt. View, Calif., (41!i) 961·2828. 
I F M-South, 3455 Cahuenga Blvd., Hollywood, Cal. 
I T M Assoes., 80x 385, Sudbury, Mass., (617) 443·8414 
Ingber. l. K., 842 Commonwealth Ave., Newton Centre, Mass., (617) 332· 

8574. 
Inland Assoes., 6047 Howe Dr., Mission, Kans., (913) 362·2366. Branch 

Offices: Creve Coeur, Mo.; Boulder. Cola. 
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Interdom, 4570 Campus Or., Newport Beach, Calif., (714) 546·9030 
Instrument Assocs. Inc., 30 Park Ave., Arlington, Mass., (617) 648·2922, 

TWX: 710·389·0464. Branch Offices: Hartford, Conn.; Natick, Mass. 
Instrument Consultant, Inc., Microwave DiY., Box 25, Waban, Mass., (617) 

969·3372. Branch Office: Hamden, Conn. 
Instrument Consultant, Inc., Box 25, Waban, Mass., (617) 969·3372. Branch 

Office: Hamden, Conn. 
Instrument Dynamics Inc., Wakefield Ind. Pk., Wakefield, Mass., (617) 

245·5100, TWX: 710·348·0428. Branche Office: W. Hartford, Conn. 
Instrument lab. Inc., 934 Elliott Ave. W., Seattle, Wash., (206) AT 3·5850. 

Branch Office: Portland, Ore. 
Instrument lab., 1323 W. 130th St., Gardena, Calif., (213) 770-0650. 

Branch Office: Palo, Alto, Calif. 
Instrument Sales Corp., 221 E. Hartsdale Ave., Hartsdale, N.Y., (914) 

725·0800. Branch Office: lexington, Mass. 
Instrumentation Sales Co., Box 403, Ridgewood, N.J., (2011 445·5210, TWX: 

710-988-5609 
Instrument Specialists, Inc., 1109 Central Ave .. Glendale, Calif. (213) 

245.9404, TWX: 910-497·2086. B .. nch Offices: Santa Clara, Cal.; San 
Diego, Cal.; Seattle, Wash. 

Interstate Marketing Assoc., Box 487, Woodland Hills, Cal., (213) 883· 
7606, TWX: 910·494-1239. Br. Offices: Phoenix, Ariz.; San Diego, Calif. 

J 

JD Inds., 226 Faust la .. Houston, Texas, (713) HO 5·8278 
J. H. Elctn. Sales Co., Box 6844, Towson, Md., (301) 825·4440, TWX: 

710·232·1816. Branch Offices: Cherry Hill, N.J.; Poughkeepsie, N.Y. 
J & J Assoes. Inc., 225 Crescent St., Waltham, Mass., (617) 899·0160, 

TWX: 710·324·6356. Branch Offices: Hamden, Conn.; Thompsonville, Conn. 
J. R. Sales Engrg, Inc., 7132 N. Harlem Ave., Chicago, III., (312) 774· 

8550, TWX: 910·221-1370 
Jackson Elctn. Sales Corp., 71 Valley St., So. Orange, N.J., (201) 763· 

7900, TWX: 710·999·5517 
Jackson, R. W. Co. Inc .. 4446 Main St .. Buffalo. N.Y., (716) 389.0200 

Branch Office: Fayetteville, N.Y. 
Jacobs, M. F. Co., 4160 N. Oakland Ave., Milwaukee, Wisc., (414) 962-7070 
JADElectronics Assocs. Inc., Box 5735, Philadelphia, Pa., (215) Gl 5-3355. 

Branch Office: Greenbelt, Md. 
Janse, E. A. Assocs., 892 Worcester St., Wellesley, Mass., (617) 235-1623 _ 
Jay Co. Inc., 2914 Annandale Rd., Falls Church, Va., (703) 534-7800 
Jeffries, S. A., Inc., 105 Forrest Ave., Narberth, Pa., (215) 664-8500. 

Branch Offices: Pittsburgh, Pa.; B,altimore, Md.; Washington, D.C. 
Jensen Inst. Co., 1919 Beverly Blvd., l()s Angeles, Calif., (213) 388-9525. 

Branch Office: San Francisco, Calif. 
Jewett Co.,. 13111 Ventura Blvd., N. Hollyw()od, Calif, (213) 789·8103, 

TWX: 910·499·2196 
Jobe & Co., 2508 Grenoble Rd., Richmond, Va., (703) 282-6508. Branch 

Offices: Baltimore, Md.; NorfOlk, Va.; Roanoke, Va. 
Johnson Assoc., Inc., 471 Washington St., Wellesley Hills, Mass., (617) 

235-3977. Branch Office: Stony Creek, Conn. 
Johnson Assocs., 5455 Wilshire Blvd., los Angeles, Calif., (213) 934-0700. 

Branch Office: Palo Alto, Calif. 
Johns()n, H. C., Agencies, 111 Mt. Hope Ave., Rochester, N.Y., (715) 232· 

2688. Br_ Offices: Williamsville, N.Y.; Fayelteville, N.Y.; Ballston lake, N.Y. 
Johnson, J_ P. Co., Box 8162, 3535 Dell Trail, Chattanooga, Tenn_, (615) 

624-4128 
Johnson, N. Sons, 2801 Far Hills Ave., Dayton, Ohio, (513) 298-0011 
Johnston, R., Co., Inc., 1001 Northeast 69th St., Seattle Wash., (206) 524-

5170, TWX: 910-444-2258 
Jones, D. K. & Assocs_, 2026 Maryland Ave., Baltimore, Md., (301) 752-

0577_ Branch Office: Philadelphia, Pa. 
Jones, W. M .. Co., Box 5490, Towson, Md., (301) 823-5721, TWX:' 710-

232-1838. Branch Offices: Maple Shade, N.J.; Atlanta, Ga.; Orlando, Fla. 
Jordan, E. H. & Assocs. Inc., 2024 Glen Dr., Jackson, Mich., (51n 782-

0694. Branch Office: Indianapolis, Ind 
J()Seph Assocs., 6 Grace Ave., Great Neck, N.Y., (516) HU 7-9395 
Jubell Assoc., 23760 Miles Ave., Cleveland, Ohio, (216) 662-2884. Branch 

Office: Dayton, Ohio 

K 
KlS Assoes., Inc., 387 Passaic Ave_, Fairfield, N.J .. (201) 228·2525. Branch 

Office: New York, N.Y. 
K & M Sales Co., 1627 Main St., Kansas City, Mo., (816)471·1355. 
KSE, Inc., Box 35184, Dallas, Texas, (214) 352-8431 
KaDeli Sales Assocs., 6134 Milwaukee Ave., Chicago, III., (312) 774-6815. 
Kaelber & Mack Inc., 75 Plandome Rd., Manhasset, N.Y., (516) 627-6620_ 

Branch Office: Wakefield, Mass. 
Kagan, H. Assocs., 18 Tilghman Dr., Wayne, N.J., (201) 684-7682. Branch 

Office: Jamaica, N.Y. 
Kahgan Sales Corp., 556 Peninsula Blvd., Hempstead, N.Y., (516) 538·2300 
Kahsar, F. E. Sales, Inc., 5229 Glenway Ave., Cincinnati, Ohio, (513) 471-

9011. Branch Office: Hudson, Ohio 
Kantenberger Co., 1900 Chamber of Commerce Bldg., Houston, Texas, 

(713) 2,23·3637. Branch Office: Dallas Texas 
Kasrel. J., Sales, 7341 South Kingston Ave., Chicago, IIi., (312) 955-5246. 
Kaub, H. & Co., 4970 Jackson St., Denver, Colo., (303) 399-1520 
Kaufholz Assocs., Box 227, Newtown Sq., Pa., (215) 356·5000. Branch 

Office: Baltimore, Md. 
Kay Sales Co., 2600 Grand Ave., Kansas City, Mo., (816) 221-8586 
Kearns, J. l. Co., 6055 N. E. Glisan St., Portland, Ore., (503) 236-1165 
Keefe Elctn. Sales, 15 S. Haddon Ave .. Haddonfield, N.J., (609) 429-4650. 
Keene Sales Co.,-156 Broad St., lynn, Mass., (617) 595-1001 
Kelley Enterprises, 336 E. Fourth St., loveland, Colo., (303) 667-1376. 

Branch Office: EI Paso, Texas 
Keller Ind. Prods., Inc., 70 Mt. Hope Ave., Rochester, N.Y., (716) 546-

4313. Branch Offices: Buffalo, N.Y.; Syracuse, N.Y. 
Keller, l. W., & Assocs., 1680 Newbridge Rd., N. Bellmore, N.Y., (516) 

78~.2826. Branch Offices: Bayside, N,Y.; Flushing, N,Y.; Edison N.J. 

Kelly·Schmitz·Winkeler Assocs" 7546 Troost Ave., Kansa.s City, Mo., (816) 
363·5651. Branch Offices: St. Louis, Mo.; Des Moines, Iowa 

._ Kemco, Inc., 2520 W. Irving Blvd., Irving, Texa', (214) 637·0163, TWX: 
214-253-0952. Br. Offices: Houston, Texas; Wichita, Kans.; St_ Louis, Mo. 

Kemp Engrg. Co., Inc., 2618 Manana Dr., Dallas, Texas, (214) FL 7·6663. 
Branch Offices: Houston, Texas; St. loUis, Mo_; Huntsville, Ala. 

Kencar Coo, Bo 6770, Fort Worth, Texas, (814) 923·4476 
Kennedy Engrg. Inc_, 6713 N. Oliphant Ave., Chicago, III., (312) 631·8,283, 

TWX: 910-221-5282 
Kennedy, R. P. Co., Inc., 39 Saginaw Dr., Rochester, N.Y., (716) 271·6322 

Branch Offices: Fayetteville, N.Y.; Hyde Park, N.Y. 
Kent Assocs., 40 W. Deerhaven Rd., Mahwah, N.J., (201) 327-7878 
Kerrigan,. J. E. Co., 5933 W. Madison St_, Chicago, III., (312) 379-4030 
Key Representation, Box 523, Wilmington. Cal., (213) 549·1770, Branch 

Offices: Scottsdale, Ariz.; L()S Altos, Cal.; Boulder, Colo, 
Keyco Assocs., Box 357, Farmington, Conn., Branch Office: Needham-. Mass_ 
Kilfoil, J. F, Co., 9415 Montgomery Rd., Cincinnati, Ohio, (513) 791·6151. 

Branch Office: Ft. Wayne, Ind. 
. Kilroy, J, Corp., Box 365, Chagrin Falls, Ohio, (216) 247·8997 

Kimberly-James, 1422 Chestnut St., Philadephia, Pa., (215) lO 3·6761. 
King Engrg. Co., 15720 Ventura Blvd., Encino, Cal., (213) 981-0161. 

Branch Offices: San Mateo, Calif.; Phoenix, Ariz.; La Jolla, Calif. 
Kirsch Sales Co., 107 Wabash Ave., laFontaine, Ind., (317) 981-2801 
Kirsh, P. l. Assoc_, 223 Windemere Rd., Rochester, N.Y., (716) 288·0705 
Kitchen & Kutchin, Inc., 17 Waltham St., lexington, Mass_, (617) 862-8230, 

TWX: 710-326-0597. Branch Office: No. Haven, Conn. 
Kittleson C()., 416 N. La Brea Ave., l()S Angeles, Calif., (213) 933-7371, 

TWX: 213·937-0239. Branch Office: Mountain View, Calif. 
Kirkeby, 82!-2nd Ave .. N., Minneapolis, Minn., (612) 377-3239. 
Kleker, J. H. Co., 177 Sunset Ave., Glen Ellyn, III., (312) 469·2297 
Klicpera, M. F., Box 2668, Houston, Texas, (713) 747-3868. Branch Offices: 

Dailas, Texas,; Tulsa, Okla. 
Knight, W_ B., Co., Inc .. Box 400, Inglewood Calif., (213) 678-4711, TWX: 

910-328-6116. Branch Office: Phoenix, Ariz. 
Knoblock & Assocs. Inc., 4902 Tollview Dr., Rolling Meadows, III. 
Koch Engrg. & Sales Co., 309 Meadows Bldg., Dallas, Texas, (214) 369·5136 
Koenlg·Myers Assoc. Inc" 5500 Buena Vista Dr., Shawnee Mission, Kans., 

(913) 432·8300. Branch Offices: Bridgeton, Mo,: Atlantic, Iowa 
Koessler Sales Coo, Inc., 2010 W. Burbank, Burbank, Calif., (213) 849·5716. 

Branch Office: Phoenix, Ariz. 
Koether-Cox Coo; 1327 S. Inca St., Denver, Colo., (303) 733-5561 
Kosowicz, F., 2 Madsen Rd., W. Hartford, Conn. 
Kraft Elctrn. Sales, Inc., 510 Woodbine Ave., Towson, Md., (301) 828-5838 
Krasner, H. J. Assocs. Inc:, 33 Great Neck Rd., Great Neck, N.Y., (513) 

487-0690, TWX: 510-223-0823 
Kriegner Sales, 1602 Pennington Rd., Trenton, N.J., (609) 882-6330. 
Krotozyner, J M., 420 Market St., San Francisco, Calif., (415) 982-4636. 
Krueger, R. M_, 5755 W. frving Park Rd .. Chicago, III., (312) 282-8444. 
Ksander, G., Co., Box 803, Danville,. Calif ... (415) 837-4669. 
Kubrick, D., 456 S_ Franklin St., Hempstead, 1.I., N.Y., (516) IV 3·7230. 
Kunze, J., Assoc., 29 Jefferson St., Glen Cove., N.Y., (516) OR 1·2376. 

L 
l·C·A Sales, Inc., 76 Main St., Tuckahoe, N.Y., (914) WO 1·4700. Branch 

Offices: Ardmore, Pa.; Annandale, Va. 
l & M Assoc., 511 Victor St., Saddle Brook, N.J., (201) 843-8700. Branch 

Offices: Andalusia, Pa.; Brentwood, N.Y. 
l & M Sales, 2404 S. Redwood Dr., Anaheim, Calif., (714) 774-0492. 
lSM Assocs., Orchard Pk., Phelps, N.Y., (315) 548-5891. Branch Offices: 

DeRuyter, N.Y.; Hamburg, N_ Y. 
la Moree, C. D., 2433 Birkdale St., Los Angeles, Calif., (213) CA 5-5666_ 

Branch Office: Berkeley, Calif. 
labronics, Inc., 130 Pickard Bldg., Syracuse, N.Y., (315) 454-9314. Branch 

Offices: North Tonawanda, N.Y.; Kingston, N.Y. 
lackrilz & Quehl, 3691 lee Rd., Cleveland, Ohio, (216) 561-6660. Branch 

Office: Cincinnati, Ohio. 
Laird Equip. CG., 1029 Twining Rd., Dresher, Pa., (215) 824-8198. 
lake, H. G., Co., 1521 N. Main St., Dayton, Ohio, (513) 277·8181. Branch 

Office: Cincinnati, Ohio. 
lamb, R.F., 1865 Kenmore Ave .. Kenmore, N.Y., (716) 874-4900, TWX: 710· 

522·1808. Branch Offices: Rochester, N.Y.; Syracuse, N.Y.; Kingston, N.Y_ 
lancer-Kneeland, Inc_, 359 Main St., Haverhill, Mass., 373-1313. 
landa, E., Co., 2288 Westwood,Los Angeles. Calif., (213) 272·9525, TWX: 

910·342·6343. Branch Office: los Alios, Calif. 
landfear Enterprises, Box 68, Nutley, N.J., (201) 657-2900. 
landis, C., Sales, 34·28 80th St., Jackson Heights. N.Y., (212) 485-7900. 
lanphear, W. R., 4031 Stanaway N., Seattle, Wash., (206) 633·4900. 
lanzendorf, O. G. Co., 513 Cumberland Ave., Syracuse, N_Y. (315) 472·4195. 
laub Engineering, Box 8 - 466 Central St., Northfield, III., (312) 446-4166. 
laub N. J., Co., 3749 W. Broadway, Minneapolis, Minn., (612) 588-4663_ 
lavin H., Assocs., Inc., Box 921, Meriden, Conn., (203) 237-5527. Branch 

Office: Needham, Mass. 
lawrence Sales Co., Box 1038, Richardson, Texas, (214) 235-5504. TWX: 

910-867-4715. 
lawson, R., Assocs., Box 206, Wenonah, N.J., (609) 468-5115. 
lazarus, N., 80-43 190th St., Jamaica, N.Y., (212) HO 5-2573. 
lazor, J., Assocs., Inc_, 39 Saginaw Dr., Rochester, N.Y., (716) 473·8337. 

Branch Offices: Syracuse, N.Y.; Buffalo, NY. 
leban, A. D., Assocs., 218 lloyd la., Philadelphia, Po., (215) 642-9047. 
lebell-Warren Assocs., Box 246; San Carlos, Cal., (415) 593·7688. 
ledbetter, Box 528 Encino, Calif., (213) 789-8115, TWX: 213-783-3345. 
lee Assoc., Inc., 200 E. Marks, Orlando, Fla., (305) 241-4445, TWX: 810-

850-0105. Huntsville, Ala.; Winston-Salem, N.C.; Rockville, Md. 
lee, Ltd., Bethania, North Carolina, (919) 924-8245. 
lee, J., Co., 4241 S_ Toledo Ave., Minneapolis, Minn., (612) 920·1525. 
leemark Engineers, Inc., Box 6175, leawood, Kansas, (913) NI 8-0124. 

Branch Office: St. louis, Mo. . 
lee· Noonan Co., 4575 West 77th St., Minneapolis, Minn., (612) 920·7851. 
leff Sales Assocs., 5900 Westfield Ave., Pennsauken, N.J., (609) 663-4025. 

Branch Offices: Somerville, N.J.; Towson, Md_ 
legg, R., Box 25327, Portland, Ore., (503) 292-8824, TWX: 910-464-1520. 
leser, J. W., 4408 W. Jefferson Blvd., los Angeles, Calif., (213) 731-4173. 
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Lesser, F. R., Box 241, Bedford, Mass., (617) 275-7558. 
LEtronix, 251 W. DeKalb Pike, King of Prussia, Pa., (215) 265·1020. 
Levinson, H., Co., 1211 E. Denny Way, Seattle, Wash., (206) 323·5100, 

TWX: 910-444·2154. 
Levison Sales Co, Inc., Box 242, Valley Stream, N.V., (516) 561·9696. 
Lewis, H., Co., 1801 J.F. Kennedy Blvd., Philadelphia, Pa., (215) LO 7·206&. 

Branch Office: Willow Grove, Pa. 
Lichtenstein Sales. 1226 Franklin Circle, Atlanta, Ga., (404) 634-0798. 
Lieberman, H., Sales Co., Box 66216, Houston, Tex., (713) 526·3431. Branch 

Offices: Richardson, .Texas; Metairie, La. 
Lienau Assocs, Inc., 11411 Amherst Ave., Wheaton, Md_, (301) 949·6464. 

Branch Offices: Philadelphia, Pa..; New Britain, Pa. 
Lightstone, Pickard Bldg., E. Molloy Rd., Syracuse, N.V., (315) 454·3209. 
Lincoln, Hodges & Assocs .. , 5875 N. Lincoln Ave., Chicago, III., (312) 

561·8440. Branch Office: Waukesha, Wisc. 
Lindberg Co., 2654 S. Krameria St., Denver, Colo., (303) 757·6489, TWX: 
810·931-2579. 
Linz, D. S., 238 Shelmire St., Philadephia, Pa., (215) 379-0734. 
Linz, W. M., 4001 W. Devono Ave., Chicago, III.. (312) 685·6060. 
Little,S., Co., Box 308, East Point, Ga., (404) 761·5353. 
Littrell Western Sales, Inc., 3121 E. Twelfth St., Los Angeles, Calif., (213) 

AN 1-0164. Branch Office: San Francisco, Calif. 
Lobdell Sales Co., Candlewood Lake Rd., Brookfield, Conn., (203) 775·2253. 
Loeb, E. R., Co., Box 3643, Milwaukee, Wisc., (414) 964-2~55. 
Logan, J., & Assoes., 801 Mahler Rd., Suite D, Burlingamel Calif., (415) 

697 -6100, TWX: 910-375-3382. . 
Logan & Logan Co., Box 4, Redwood City, Calif., (415) 365·1303. 
Lohmann, R. 5., Co., 19326 W. McNichols, Detroit, Mich., (313) 535-6144. 
long & Assots., Inc., 505 Middlefield, Rd., Redwood City, Calif., (415) 

369-3324, TWX: 910·378-5429. 
Lowell-Kangas & Assoc., Box 4116, Overland Park, Kans., (913) TU 8-3200. 
Lowry Dietrich Co., 90 Clairton Rd., Pittsburgh, Pa., (412) 892-2992. Branch 

Offices: Cleveland, Ohio; Dayton, Ohio; Detroit, Mich. 
Lowery, L. D., Inc., 2801 W. Chester Pike, Broomall, Pa., (215) EL 6·5300. 

Branch Offices: Hyattsville, Md.; Harrisburg, Pa. 
luce, R. P., & Co., Inc., 30 Locust Ave., Berkeley Hghts., N.J. (201) 

464-6440, TWK: 710-984-7965. Branch Offices: New Hyde Park, N.V.; 
Philadelphia, Po.; Baltimore, Md. . . 

Lund & Co., Box 35566, Dallas, Texas, (214) 358·4335. Branch Off,ce: 
Houston, Texas. 

Luscombe Engrg., Co., 610 S. Arroyo Pkwy., Pasadena, Col., (213) 684-2000, 
TWX: 910-588·3285. Branch Offices: San Mateo, Calif.; Phoenix, Ariz. 

Lynch, T., Co .. 1125 Singingwood Drive, Arcadia, Calif., (213) 355·1753. 
Lynch-Gentry Assocs., Inc., Box 13248, St., Petersburg, Fla., (813) 347·5131. 
Lynn & Brooks 3055 Wilshire Blvd., Los Angeles, Calif., (213) 382·2255. 

Branch Offices: San Francisco .. Calif.; P'ortland, Ore. 

M 
MGR Products, Inc., 26 Duffy Pl., San Rafael, Calif., (415) 454-5214, 
M & S Assocs., Inc., Box 185, Haddonfield, N.J., (609) 429·7055. Branch 

Office: Sellersville, Pa. 
M Q & Assocs., 6713 N. Oliphant, Chicago., III., (312) 774·8844. Branch 

Office: Oak Creek, Wis. 
MacDonald, B. C., & Co., 1265 Research Blvd., St. Louis, Mo., (314) 993· 

2833. Branch Offices: Kansas City, Kans.; Wichita, Kans.; Little Rock, Ark. 
MacDonald, S. K., Inc., 1531 Spruce St., Philadelphia, Po., (215) KI 5-

1205. Branch Offices: Washington, D.C.; Pittsburgh, Pa.; Baltimore, Md. 
Madison Overseas, Inc .. 433 Liberty St., Schenectady, N.V., (518) 372·5841. 
Magnuson Assoc., 5639 W. Fullerton Ave., Chicago, III., (312) 622·6322, 

TWX: 910·221·5239. Branch Office: St. Paul, Minnesota. 
MagUire, J. A., & Co., 726 Cooper St., Camden, N.J., (609) 966-3118, TWX: 

710-891·7081. Branch Offices: Baltimore, Md.; Plainfield, N.J.; Winston
Salem, N.C. 

Mahan, R. P., Co., Inc., 572 Washington St., Wellesley, Mass., (617) 
237·1040. Branch Offices: Watertown, Conn,; Newtwon. Conn. 

Maher Engrg. Co., 13 Broadway, Des Plaines, III., (312) 824·2124. Branch 
Ollice: Mt. Clemens, Mich. 

Maher, F., Sales Co., 175 Brookside Rd., Newington, Conn. (203) 247·7474. 
Magnuson, E., Co., 3347 W. Irving Park Rd., Chicago, III., (312) 588·2613. 
Malta, V. S., Co., Box 4007, Philadephia, Po., (215) 836-5122. 
Mandell, H. Co., Box 24, Revere, Mass., (617) 289-3787. Branch Office: 

Hamden, Conn. 
Manhattan Sales Co., 17 East 16th St., New Vork, N.V., (212) 242·8262. 
Manufacturing Assocs, ·1738, Colorado, Santa Monica, Calif., (213) 479·8884. 

Branch Office: Palo Alto, Calif. 
Mark Elctrn., Sales Co., Box 291, N. Miami, Fla., (305) 947·5080. 
Marketek, Inc., One First St., Los Altos, Calif., (415) 941-0882, TWX: 910· 

370-7969. -
Mark·Lund Assocs., 2828 Mary St., Falls Church, Va., (703) 560-8400. 
Markman Co., 4142 Lankershim ,Blvd., N. Hollywood, Calif., (213) 877·3368. 
Marlow Assocs., Inc., 1500 S. Green Rd., Cleveland, Ohio, (216) 381·4500. 
Mars Sales Tronics, 220 Jericho Tpke., Mineola, N.V., (516) 741-1270. 
Marsey Sales, Inc., 206 Park Ave., Rochester, N.V., (716) 442·9700. 
Marsh, J. W., 4216 W. Jefferson Blvd., Los Angeles. Calif., (213) 732·0145. 
Marshall, R. W., 6106 Excelsior Blvd., Minneapolis, Minn., (612) 929-0457. 
Marshank Sales Co., 7422 Melrose Ave., Los Angeles, Calif., (213) 938-2591, 

TWX: 213-937 ·2789. 
Marsland Assocs., Inc., 1000 Executive Way, Des Plaines, III., (312) 755· 

1309, TWX: 910-233-4022. Branch Offices: Indianapolis, Ind.; Florissant, 
Mo., Minneapolis, Minn. 

Martigs,lnc., 5741 N.E. Glisan St., Portland, Ore., (503) 232·1949. 
Branch Office: Seattle, Wash. 

Martin Electric Co., 118 Valley Rd., ArdmOre, Pa., (215) 649-6332. 
Martin·Rettger, Inc., 11955 Shaker Blvd., Cleveland, Ohio, (215) 791·8787-. 
Martin, R., Assocs., Inc., Box 1002, Bellaire, Texas, (713) 468-3877, TWX: 

910·881·3680. Branch Office: Dallas, Texas. 
Massey Assots., #1 Thomas Circle, NW, Washington, D.C., (202) 628-1023. 
Massey Assocs, Inc., 1325 W. Chester Pike, Havertown, Po., (215) 789·2320. 

Branch Offices: St. Petersburg, Fla.; Maitland, Fla. 
Masin, O. S., Inc., 140 Boston Post Rd., Larchmont, N.V., (914) 834-7500. 
Mates, H., 5508 Hobart St., Pittsburgh, Pa., (412) 421-8998. 
Mauer Co., Inc., 3308 Noyes St, Evanston, III., (312) 869-1644. 
Mauldin Company, 437 California Ave., Palo Alto, Calif., (415) 326·5291. 

Maydwell & Hartzell, Inc .. 870 Tennessee St .. San Francisco, Calif., (415) 
826-6900, TWX: 415-393·9157. Branch Offices: Phoenix, Ariz.; Los 
Angeles, Calif.; San Diego, Calif.; Seattle.; Wash, Portland, Ore. 

Mayer, C. R., Co., Inc., Box 152, Huntington, N.V., (516) 921-7876. 
Maynard Sales Co., 158 Express, Dallas, Texas, (214) 742·2384. 
Maytnier, D. M., 2510 Gross Point Rd., Evanston, III., (312) 475·4334. 
McBride, J. J., Sales, Inc., 6054 Touhy Ave., Chicago, III., (312) 775·1080. 
McCarthy· Kelly, 279 N. Bayshore Blvd., San Mateo, Calif., (415) 343·8748. 
McCorvey V. Avis, Co., 2187 Briarcliff Rd. N.E., Atlanta, Ga., (404) 

636-2502. 
McCoy, Box 20, Cherry Hill, N.J., (609) 428·3444. 
McDavitt Sales Corp., Box 308, Drexel Hill, Pa., (215) 544·2588. 
McDonald Sales Co., Box 2848, Ft. Wayne, Ind., (219) 745·9214. 
McDonough, J., Assoc., Inc., 4541 Main St., Buffalo, N.V., (716) 839·2044. 
McFadden Sales, Inc., 150 L Broad St., Columbus, Ohio, (614) 221-3363, 

TWX: 810·482·1623. 
McKay Assoc., 60 Park PI., Newark, N.J., (201) 642·3930. 
McKeown, R., Co., Inc., 99 Dorsa Ave., Livingston, N.J., (201) 992·0700. 

Branch Offices: Trumbull, Conn.; New Vork, N.V. 
McKinney, J. F., Sales. 1303 Chemical, Dallas, Texas, (214) 631-9450, TWX: 

810·861·4232. Br. Offices: Metairie, La.; Tulsa, Okla.; Bellaire, Texas. 
McKnight, G. R., Co., Inc., 115 Spruce Ave., Menlo Park, Cal., (415) 325· 

2844, TWX: 910·373·1172. 
McMillian Elctrn., 16679 S.W. Maple Circle, Lake Oswego, Ore., (503) 636· 

6257. 
McSweeney, F. J., 4123 N. Keystone, Indianapolis. Ind., (317) 547·2112. 
McTaggart, L. J., Assocs., 2451 Wehrle Drive, Buffalo, N.V .. , (716) 634· 

2030. Branch Office: Grand Island, N.V. 
Measurement Technology, Inc., 295 Northern Blvd., Great Neck, N.Y., (516) 

482-3500, TWX: 510-223-0846. 
Measurement Equip. Co., Inc., 591 North Ave., Wakefield, Mass., (617) 

245·4870, TWX: 710·348·6717. Branch Office: E. Hartford, Conn. 
Measurements Unlimited, Inc., 529 Shoemaker Rd., Elkins Park, Pa., (215) 

224·1663. Branch Offices: Hicksville, N.Y.; East Orange, N.J. 
Mech·Elec Sales Co .• Inc., 16 S. Main, Medford, N.J., (609) 654·8209. 
Melchior Assocs., Inc., 820B Cherry, San Carlos, Cal., (415) 591-7383, 

TWX: 910-376·4404. 
Melius, E., & Assocs., Inc., 3758 Dunlap St., N., St. P.aul, Minn., (612) 

484·8541, TWX: 910·563-3672. 
Melvin Sales Co., 113 EI Camino Real, Millbrae, Calif., (415) 697·6922, 

TWX: 910·375·3832. 
Memac Sales Co., Inc., 4740 N. Austin Ave., Chicago, III., (312) 545·1033. 
Merchant, R. C., & Co, Inc., 18411 W. McNichols Rd., Detroit, Mich., (313) 

535-6000. Branch Office: St. Joseph, Mich. 
Merican, J. C., 546 Anchor Dr., Joppa, Md., (301) 679·6969. 
Merritt, J. W., 2525 Knollwood Dr., Indianapolis, Ind., (317) 291·9674. 
Merritt, R. Co., 1320 Prospect St., Seattle, Wash., (206) 682-7337, TWX: 

910-444-2022. Branch Offices: Anchorage, Alaska.; Portland, Ore. 
Metro Technical Sales Corp., 103 Pinewood La., Massapequa Park, N.V., 

(516) 798·1066. Branch Office: Harrington Pk., N.J. 
Metropolitan Sales Co., 110 Jericho Tpke., Floral Park, N.V., (516) 328·0120. 
Metrorep. Inc., Box 782, Freehold, N.J., Branch Offices: New Vork, N.V.; 

Washington, D.C. 
Meussdorller R., 13441 Ventura, Sherman Oaks, Calif., (213) 788-0771. 
Meyer, Ross '& Fleming, 113 Tenth St., San Francisco, Cal., (415) 431·0652. 
Meyers, K. W., Co., 7256 W. Touhy Ave., Chicago, III., (312) 774-6440. 

Branch Offices: Minneapolis, Minn.; Indianapolis, Ind. 
Michael, C., Inc., Box 666, Glendale, Calif .. (213) 245·8401, TWX: 910· 

497·2089. Branch Offices: Mountain View, Calif.; San Diego, Calif.; 
Farmingdale, N.V.; Dallas, Texas; .Phoenix, Ariz. 

Michaelson, B. L., Co., 1053 Arlington, Dr., Xenia, Ohio, (513) 372·5496. 
Branch Office: Cleveland, Ohio. 

Mid·Eastern Assocs., Inc., 1759 Country Club Dr., Cherry Hill, N.J. 
Midland Elect. Co., 2125 Superior Ave., Cleveland, Ohio, (216) 861·3200. 
Mid·Lantic Chapter Electr. Rep. Assoc., 315 Harrison Ave., Glenside, Pa., 

(215) TU 4·0139. . 
Midstate Research, Inc., 327 Wellesley Rd., Syracuse, N.V. Branch Off,ce: 

Marietta, N.V. 
Midwest Elctrn. Sales., 5707 W. Division St., Chicago, III., (312) 626·0030, 

TWX: 910·221·5247. Branch Offices: Waukesha, Wisc.; Indi.anapolis, Ind.; 
Cedar Rapids, Iowa. 

Miller & Dietz Co., 2122 Meetinghouse Rd., Cinnaminson, N.J., (609) 
829·9291. Branch Office: Vork, Pa. 

Miller & Miller, Box 36, Grosse lie, Mich., (313) 386·0900. 
Miller. B., Box 72, Little Neck, N.V., (212) 229·4673. 
Miller, L G., Co., Inc., Box 929, Henderson, Texas, (214) 657·5049. 
Miller, G. L, Assoc., 47 Birchwood Park Dr., Jericho, L.I., N.V. (212) 

586-4780. Branch Office: Stamford, Conn. 
Miller, H., Sales' Co., 4087 Meadowbrook, Cleveland, Ohio, (216) 321·3900. 

Br,8nch Offices: Sabina, Ohio; N. Madison, Ohio. 
Miller, J., Co., 1 Continental Ave., Forest Hills, N.V., (212) 263-4446. 
Miller, R. S., Box 1185, Torrance Airpt., Torrance, Calif., (213) 326·1610. 
Mills, T. M., Co., 13 Tanner St., Haddonfield, N.J., (609) 429-1005. 
Mills, W 5., 2 Wilburtha Rd., Trenton, N.J., (609) TU 2-41/1. 
Milsk, R., Co., 19375 James Couzens Hwy., DetrOit, Mich., (313) 342-6660. 

Branch Offices: Grand Rapids, Mich.; Indianapolis. Ind. 
Minthorne IntI., 2200 Shames Dr., Westbury, 1.1., N.V., (516) 334·3303. 
Minthorne, R. M., 6565 S.W. Macadam Ave., Portland, Ore., (503)·246·4556. 
Mitchell, C. H., Co., 18531 Ventura Blvd:, Tarzana, Calif., (213) 881·2626. 
Mitscher, R. W., Co., Inc., 496 Ellicott Sq. Bldg., Buffalo, New York, (716) 

854·2517, TWX: 710·522·1225. Branch Offices: Virginia Beach, Va.; 
Raleigh, N.C.; Fayettesville, N.V.; Pittsford, N.V.; Nashville, Tenn.; 
Salt Paint, N.V. 

Mach. G. M .• Co., 595 Broad Ave., Ridgefield, N.J., (201) 945-0080. Branch 
Office: New Vork, N.V_ 

Moler·Eader Assocs., Box 240, Haddonfield, N.J., (609) 428·2440. Branch 
Office: Baltimore; Md. 

Montague Assocs., 404 Jerusalem Rd., Cohassat, Mass., (617) 383·0634. 
Montgomery Bros., Inc., 1831 Bayshore. Burlingame, Calif.. (415) 697-6500. 

Branch Offices: Los Angeles, Calif.; Portland, Ore.; Seattle, Wash.; Salt 
Lake City, Utah; San Diego Calif. 

Montgomery, J. L., Inc., 24001 Southfield. Rd., Southfield, Mich., (313) 
358-2616. 

Moore, E. A., Assocs., Box 871, Aiken, S.C., (803) 648-4100. Branch 
Office: Ocala, Fla. 

Moore, H A., Sales Co., B,ox 7245, Phoenix, Ariz., (602) 274-0060. 
Moore Sales Co., 401 Margaret W., Detroit, Mich., (313) 883-0218. 
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Morehouse, R., 2609 Ave., Brooklyn, N.Y., (212) 375·0567. 
Morgan C. T., Co., Inc., 500 Maple St., Hathorne, M~ss., (617) 774·3215. 

Branch Office: Waterville, Me. I 
Morhan Exporting Corp., 458 Broadway, New York, N.Y., (212) 925·1257. 
Morrl$·Cunnlngham & Assocs., Inc., 720 East 65th St., Indianapolis, Ind, 

(317) 255·2458. Branch Offica:· Fort Wayne, Ind.' . 
Morse Assocs., 1721 Chestnut St., San francisco,Calii., (415) 567·687l. 
Morse,. I., Sales, 150 BroadWay, New York, N.Y .. (212) CO 7·2913. 
Morton, G. E., 161 Summer St.,Scituate, Mass., (617')545·0155. 
Moss, G., Elctrn., Inc., Drawer "J", Greeley, Colo., (303) 353·1452. 

Branch Offices: Denver Colo.; Albuquerque, N.M. . 
Moulthrop, F. W., & Assocs., 1530 E. 12th St., Oakland, Calif., (415) 

261·7676, TWX: 910·366·7206. 
Moulthrop, Polach & Bensinger, Inc., 165 11th St., San Francisco, Calif., 

(415) 861·6958. 
Mount, W., Co., 7735 Old Georgetown Rd., Bethesda, Md., (301) 657·9312, 

TWX: 710·824·0090. Branch Office: Jenkintown, Pa. -
Moxon Elctn., Corp., 2311 Pontius Ave., Los Angeles, Calif., (213) 272·9311, 

TWX: 910·342·6345. Branch Offices: San Diego, Calif.; San Mateo, Calif.; 
Hackensack, N.J.; Cherry Hill, N.J.; Phoenix, Ariz. 

Moyer·Johnson Co., 220 Haddon Ave., .Haddonfield, N.J. Branch Office: 
Annandale, Va. 

Muir, D., 2909 N. Lake Ave., Altadena, CaI.,-(213) 681'2516. 
MuUlngan & M.thfas, 2011 Riverside Dr., Columbus, Ohio, (614) 486·2976. 
Millvin & Co., 3843 E. Colorado Blvd., Pasadena, Calif. (213) 681·4591. 
Mureen, R.W., Co., 5523 Dyer St., Dalias, Texas, (214) 369·7561. Branch 

Offfce: Houston, ·(exas. 
Murphy & Cota, 586 Armour Circle, NE, Atlanta, Ga., (404) 875·2525. Branch 

Offices: Greensboro, N.C.; Huntsville, Ala.; Orlando, Fla.; Winston·Salem, 
N.C. 

Murphy &,Dickey, 537 S. Dearborn St., Chicago,lIl., (312) 427·7953. 
Murphy, L F., & Assoc., Inc., 730 Chicago S., Minneapolis, Minn., (612) 

333·4511. TWX: 910·576·3417. 
Murray, T. F., & Assoes., 4421 Riverside, Burbank, Cal., (213) 849·6497. 

Branch Office: Santa Ana, Cal. 
Murray C., 25 W. Northfield 'Rd., Livingston, N.J., (201) 992·3169. Branch 

Office: Newton, Pa. 
Mustico, J. Co., Box 624, Havertown, Pa., (215) HI 6·1961. 
My~iS. f:. E., & Suf., 5D4 Loudermon tlldg., St. Louis, Mo., (314) 621-2743. 

N 
N.B.S., Inc., 4150 S.W. 23rd St., Fl. LaUderdale, Fla., (305) 584·0650. 

Branch Offices: Winter Haven, Fla.; Huntsville, Ala.; . Marietta, Ga. 
NLR Assoc., 31 Round Top Rd., Warren, N.J., (201) 647·3390. 
N.P.N. Assocs., Inc., 522 E. Putman Awe., Greenwich, Conn. (203) 869·4955. 
Nace, A, Co., Inc., Box 156, Brecksville, Ohio, (216) 526·4323, TWX: 810· 

427·9161. Branch Offices: Dayton, Ohio; Galion, Ohio; Pittsburgh, Pa. 
Naco Eletrn., 119 Luther Awe., Liverpool, N.Y., (315) 474·7481 TWX: 710· 

541·0439 Branch Offices: Rochester, N.Y.; Utica, N.Y.; Poughkeepsie, N.Y. 
Natafino, A., Assocs., 209 Harmony Hills, Akron, Ohio, (216) 666·1447, 

TWX: 216·666·1200. Branch Offices: Dayton, Ohio; Pittsburgh, Pa. 
Nationa.1 Sales Dev. Co., 676 Stratford Rd,. Baldwin, N.Y., (516) BA 3·0038. 
Naudain Assocs., 1032 Surburban Sta. Bldg., Philadelphia, Pa., (215) 564· 

3194. Branch Offices; Lutherville·Timonium, Md.; lynchburg, Va. 
Near, Inc., 99 Highland Ave., Somerville, Mass., (617) 776·2262. 
Needler Sales Co., Sta. C.' Box 2407, Fort Wayne, Ind., (219) 447·2123. 

Branch Office: Indianapolis. Ind. 
Neff, J. R., 5349 Hedgerow Dr., Indianapolis, Ind., (317) 546·5824. 
Nelson Co., Inc., 1294 So. Bannock, Denver, Colo., (303) 733-5528. 
Nelson, W. K., ·Co., 807 13th Ave., S., Minneapolis. Minn., (512) 333·7203. 
Nemeth, E., Assocs., 13·08 Morlot Ave., fair lawn, N.J., (201) 797·7500. 
Nesbitt, R. E., Co., 2930 Merrell Rd., Dallas, Tex., (214) FL 7·4601. Branch 

Office: Houston, Texas. 
New England Component Sales,. Box 656, Newton Lower falls, Mass., (617) 

969·9523. 
N.Y, Chapter of Eletrn. Rep. Assoc., Box 357, Pine Brook, N.J. 
Newman·Krause Co.,. 5451 W. Lawrence, Chicago, III., (312) 736·6800. 
Newson, C. H., & Assocs., Inc., 627 Bethlehem Pike, Phllidelphia, Pa., 

(215) 248·3377. Brench Offices: Baltimore, Md.; Washington, D.C. 
Nickerson, F. C., Co., Inc., Box 33185, Decatur, Ga., (404) 377·1575. 

Branch Offices: Tampa, Fla.; Kinston, N.C.; Birmingham, Ala.; Ft. 
Lauderdale, Fla. . 

Nolan, J. J.; 314 W. Sparks St., Philadelphia, Pa., (215) 924-1595 
Nordstrom R. C., & Co., Box 32. lathrup Village, Mich., (313) 444·4417, 

TWX: 810·232·4928. 
Norman, H C., Sales, Box 5185, Sta B, Greenville, S.C., (803) 244·6254 
Normell Assoc., 10 Day St., Newton, Mass .. (617) 969·5478. 
Northeast Engrg., Inc., 3013 Dixwell Ave., Hamden, Conn., (203) 248·4481. . 

Brench Offices: Danvers, Mass.; Manhasset, N.Y. 
Northern States Sis, 1109 W. 78.1f.z St., Minneapolis, Minn., (612) 866-3468. 
Northwest Sales & Engrg. Svc.,. 809 Terminal Sales Bldg., Seattle, Wash., 

Branch Office: San Francisco, Calif. 
Northwestern Agencies, Inc., 4130 lst Ave., South, Seattle, Wash., (206) 

MA 3·8882. Branch Office: W. Linn, Ore. 
Norton, J., 60 Midvale Rd., Mt. Lakes, N.J., (201) 334·2921, TWX: 710· 

987·8395. 
Norvell Assocs., Inc., 10210 Monroe Dr., Dallas, Texas, (214) 357·6451,. 

TWX: 910· 861·4512. Branch Office: Houston, Texas. 
"urehes,P., Co., 2396 E. Foothill Blvd., Pasadena, Calif., (213) 681·8957. 

Branch Office: Palo Alto, Cal. 

o 
OEM Sales Co .. Box 68, Birmingham, Mich. 
O.E.M. Seles Co., Inc., Box 55232, Indianapolis, Ind., (317) 545·1267. 

Branch Offices: Florissant, Md.; South Bend, Ind. 
O'Oonnell Assoc., Inc., 18053 Crenshaw BI., Torrence, Cal., ·(213) 323·9243. 

Branch Office: Palo Alto, Calif. 
O'Halloran Assocs., 10700 Ventura Blvd., N. HollyWOod, Calif., (213) 877· 

0713, TWX: 910·499·2190. Branch Offices: Palo Alto, Calif.; San Diego; 
Calif.; Phoenix, Ariz.; las Vegas, Nevada. 

O'Hare, B., 4952 Wynnefield Ave., Philadelphia, Pa., (215) 473·3654. 

Ohio Assoc •. , Box 728, Lima, Ohio, (419) 646·3495. . \ 
Ohio Instr. Co., The, 505 Whitney Ave" Worthington. Ohio, (614) 885·0743. 

Branch Office: Ypsilanti, Mich. " 
Olander, R., Box 1485, Burbank, Cal., 213) 843·5200, TWX: 910·498·2720 
Olsen, J. a., Co., 16201 Shaker Blvd., Cleveland, Ohio, (216) 752·5444. 

Branch Offices: Cincinnati, Ohio; Pittsburgh, PI. . 
Onyx, W. M., Co., Box 4,Mattydale, N.Y., (315) 479·6561, Branch Office: 

DeWftt, N.Y. 
Orbe, Inc, 4110 Central Ave., St. Petersburg, Fla., (813) 894·0687, TWX: 

8.10·863;0370. Branch Offices: Orlando, Fla.; lauderhill, Fla. 
Ormsby, S., Sales Co., 7-121 Catina St., New Orleans, La. 
Osborne & Bidwell, 17525 S. Broadway, Gardena, Calif;, (213) 770·0300 
Ossmann Component Safes Corp., 39 Seglnaw Dr., Rochester, N. Y .,(716) 

442·3290, TWX: 510·253·7685. Brench Offices: Syracuse, N.Y.; Vestal, 
N.Y.; Red Hook, N.Y. 

Oszman, E.W., 932 W. Montana Ave., St. Paul, Minn., (612) 488·1811. 
Ozark Elctrn. Mktg., 2573 Woodson Rd., St. Louis, Mo., (314) 423·7200 

p 

P. J. Engrg. Sales, 360 No. Beacon St., Boston, Mass., (617) 783·5010 
PlS Assocs., Inc., 7895 E. Prentice Ave., Englewood, Colo., (303) 771·0140. 

Branch Offices: Albuquerque, N.M.; Phoe"ix, Ariz. 
Pacent Engrg. Corp., 300 Northern Blvd., Great- Neck, N.Y., (516) 482·4678. 
·Pacific Elec. Sales Co., 140 S.E. 28th Ave., Portland, Ore., (503) 235·4137. 
Packard Assocs., Inc., Box 20825, Dallas, Texas, (214) 357·5713. 
Paddock·Joslow Co., Inc., Box 192, -Silver Spring, Md., (301) 589·6554. 
Pan· Tech Engrg., Box 22491, Houston, Texas, (713) 666·0248. Branch 

Offices: Arlington, Texas; Baton Rouge, La. 
Paragon Sales Co., IllS. 22nd St .. Philadelphia. Pa.; (215) 563·7060 
Paratech, 2208 N.W. Market St.,· Seattle, Wash., (206) 783·3900, TWX; 

910·444·2002. 
Par·Neli Sales Co., 1135 Bustleton Pike, Feasterville, Pa., (215) 357·7230. 

Branch Office: Reisterstown. Md. 
Parsons, C. B., & Co., 5319 4th Ave. 5., Seattle, Wash., (206) 762·7373. 
Paston·Hunter Co, Inc., 2002 Teall Ave., Syracuse, N.V., (315) 437-2992. 
Patterson, W. S., Co., Inc., 5604 N. Western Ave., Chicago, "I., (312) 271· 

3774, TWX: 910·221·3029 
Pattis, B., Co., 4761 W. Touhy Ave., Lincolnwood, III., (312) 679·1000. 

Branch Office: Cleveland, Ohio. 
Paul Sales. Co., 3501 Fairfield, fort Wayne, Ind., (219) 744·0589. 
Pearson M., & Co., 1860 S. Acoma, Denver, Colo., (303) 744·2323, TWX: 

910·931·0494. B~anch Office: Salt Lake City, Utah. . 
Pearson, R. T., Sales, 1125 Old York Rd., Abington, Pa., (215) 887·0186 
Peck, G. V., Co., 210 .Casa Linda Plaza, Dallas, Texas, (214) DA 8·3511. 

TWX: 910·861·4148. Branch Offices: New Orleans, La.;· Tulsa, Okla.; 
Houston, Te ... s. 

Peddlers Unltd., 641 N. Minnesota Ave., Glendora, Cal., (213) 963·5868 
Peirce, G. H., 715 Camp St., New Orleans, La., (504) 522·18.88. 
Pelletier, M. J., 403 Napco Ave. N., Minneapolis, Minn., (612) 332·4369 
Penwarden Assoc., 14547 Titus, Van Nuys, Calif., (213) 782·4920, TWX: 

910·495.1729. 
Perkins, A. L., Co., Kinlock Plaza, Manlius, N.Y., (315) 682·5005. 
Perron, R., & Co., Inc., 159 Morse St., Norwood, Mass., (617) 762-8114, 

TWX: 710·336·6347. Branch Offices: Trumbull, Conn.; Farmington, Conn.; 
Dover, N.H. 

Peters R. W., Co., 630 E.222, Cleveland, Ohio, (216)261·2330. 
Peters, J., 10031 W. Lisbon Ave., Milwaukee, Wise., (414) 463-9660. 
Peters-de Laet, Inc., 1606 Romns Rd., Burlingame, Calif., (415) 697·1800. 

Branch Offices: Hawthorne, Calif.; Portland, Ore.; Seattle, Wash., Sacra· 
mento, Calif.; Denver, Colo.; Salt Lake City, Utah; Spokane, Wash. 

Peterson, A. H., Seles, 3647 W. 62nd St., Chicago, III., (312) 735·0846. 
Peterson, F., Co., 4501 Minnetonka Blvd., Minneapolis, Minn., (612) 927 ... 

4453, TWX: 910·576·2835. 
Pelerson·Rudnick Assocs., Box 822, West Caldwell, N.J.; (201) 226·4363. 

Branch Office: Brooklyn, N.Y. 
Pettigrew, R. S., & Co., Inc., 10 N. Main St., West Hartford, Conn., 

(203) 233·8533. Branch Office: W. Newton, Mass. 
Petitt, G. Co. Inc., 349 Ashland Ave., River Forest, II., 369·8940. Branch 

Offices: East Peoria, III.; Pewaukee, Wisc. 
Pfeiffer, W. E., 615 Stutsman St" Council Bluffs, Iowa, (712) 322·8280 

Branch Office: Council Bluffs, Iowa 
Phister Equip. Co. Inc., ,922 Federal Reserve Bank Bldg., Cincinnati, Ohio, 

(513) 421·3850 
Piedmont Equip. Co. Inc., Box 10037, Charlotte, N.C., (704) 334·6823 
Pinkney, 957 Winnetka Ave. N., Minneapolis, Minn., (612) 544·3628 
Piper Assocs. Inc., 10 Haven St., Dover Mass., (617) 449·1144. Branch 

Offices: S. Duxbury, Mass.;· framingham, Mass. 
Pivan Engrg. Co., 3535 W. Peterson Ave., Chicago, III., (312) 539·4838, 

TWX: 910·221·0177. Branch Offices: Indianapolis, Ind.; Cedar Rapids, la.; 
Mission, Kans.; Minneapolis, Minn.; Hazelwood, Mo.; Brookfield, Wisc. 

Plageman, L. C., 3334 Meyer PI., Cincinnati, Ohio, (513) '621-1678 
Plasencia, J. Inc., 521 Fifth Ave., New York, N.Y., (212) 867·8084 
Podeyn & Schmidt, Box 174, Woodridge, N.J., (201) 438·2780. Branch 

Office: Great Neck, N. Y. " 
Podolny, J. H. Co., 5912 Penn Ave., Pittsburgh, Pa., (412) 441-0800 
Polacheck, C. S., 4027 N. Downer Ave., Milwaukee, Wisc., (414) 964-5565 
Polich, . A. L., Inc., 5940 S.W. Hood, Portland, Ore., (503) 246·5451-

Branch Office: Seattle, Wash 
Poly·Onics, Inc., 4434 W. 90 Terr., Leawood, Kans., (913) NI 8·4173, TWX: 

910·749·6479. Branch Office: Hazelwood, Mo. 
Porter Co., 17000 Ventura Blvd., Encino, Calif., (2Ia) 788-2350 
Positive Consultants, Inc., Box 453, Bellmore, N.Y., (516) 221·2262. Branch 

Office: Freeport, N. Y. 
PoHer. N. Assocs., 191 Shotwell Rd., Woodstock, N.Y., (914) OR 9·6074 
PREMMCO/PH, 3351 59th St., long Beach, Calif., (213) 636.9205. Brench 

Offica: Alameda, Calif. 
Pro Marketing Corp., 451 E. 5.8th Ave .. Denver, Colo., (303) 266·2571 
Pugh, C. L. & Assocs. Inc., 2144 Riverside Dr., Columbus, Ohio, (614) 

486·9678. Branch Offices: Pittsburgh, Pa.; Berea, Ohio 
Puleo Elctrn. Inc., 39 Hutcheson PI., Lynbrook, N.Y., (516) 599·4875 
Punt, W. R. Co., 66 So. Tyson Ave., Floral Park, N.Y.· , 
Purinton, R., Inc., 11 Muzzey St., lexington, Mass., (617) 862-8300, TWX: 

71 0·326·0524 
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Pyle, J. Co., 1611 Borel PI., San Mateo, Calif., (415) 349·1266, TWX: 
910·374,2354 

Q 
Q.E.D. Elctrn Inc., 500 Nuber Ave., Mount Vernon, N.Y., (914) 664·0080, 

TWX: 710·560·0014. Branch Offices: Camden, N.J.; Silver Spring, Md. 
Quad!ron Assocs. Inc., Box 306, Lombard, III., (312) 627·6800 
Quick, H. L. Co., 8167 LaJolia Shores, LaJolla, Calif., (714) 459·7006 

R 
RDP Instr. Inc., 999 Commercial St., Palo Alto, Calif., (415) 328·6666. 

Branch Offices: Los Angeles, Calif.; San Diego, Calif. 
REP, 5 Sadore La" Yonkers, N.Y., (914) 793·4200 
R F Assocs. Inc., 1621 Pontius Ave., Los Angeles, Calif., (2l3) 478·1586, 

TWX: 910·342·6884. Branch Office: Palo Alto, Calif. 
RJC Assocs., 219 Oakridge Terr., Liverpool, N,Y" (315) 457·3220 
R·J Sales & Engrg., 7100 S. France Ave., Minneapolis, Minn., (612) 922· 

1425, TWX: 910·576·3411 
R, L., Assocs., 14401 Gilmore St., Van Nuys, Calif., (213) 782·7826, TWX: 

910·495·1733 
R. L. Assocs., Box 2255, Sepulveda, Calif., (213) 782·7826, TWX: 910· 

495·1733 
Radco Co., 310 W. Fourth St., Winston Salem, N.C., (919) 722·9671 
Ragon, R. G. Inc .. 1136 W. Larpenteur Ave., St. Paul, Minn., (612) 488· 

6634, TWX: 910-563-3736 
Randall, K. Co., Box 100, Collingwood, N.J., (609) 854-3323. Branch 

Office: Towson, Md. 
Ranson, Wallace, I1SV2 E. 4th St., Charlotte, N,C., (704) 334-4244 
Ray, T. J. Co., Box 45191, Tulsa, Okla., (918) 627-1515 
Raymarg, Box 515, Santa Clara, Calif., (408) 248-5199 
Reagan, J. A. Co., Inc., 6 Highland Ave., Albany, N.Y., (518) 489.4777, 

TWX: 710·441·8224. Branch Offices: New Hartford, N. Y.; Binghamton, 
N.Y.; Rochester, N.Y.; Syracuse, N.Y. 

Recht Assocs., 900 N. San Antonio Rd., Los Altos, Calif., (415) 941·0336 
Ridgway Assocs. Inc., 9420 W. Foster Ave., Chicago, ,III., (312) 992-2150. 

Branch Office: Minneapolis, Minn. 
Reed Electrn. Inc., 2815 Monroe Ave., Rochester, N.Y., (716) 473·2767, 

TWX: 510-253-3246. Branch Office: Vestal, N.Y. 
Reichold Assocs., 14 Weston St., S.E., Grand Rapids, Mich., (616) 459·4445 
Reid Assocs. Inc., 526 Merchants Nat'l. Bank Bldg., Cedar Rapids, Iowa, 

(319) 362-6302 
Reidy, K. Assocs., Box 1062, Acton, Mass., (617) 263·7146 
Reiss, R. S. Assoc., 70 Jessie Dr., W. Haven, Conn., (203) 933·8542. 

Branch Office: Sharon, Mass. 
Reizes, H. N., 1473 Sylvia La., East Meadow, N.Y. 
Rep Assocs., 1645 S. LaCienega Blvd., Los Angeles, Calif., (213) 274·8485. 

Branch Office: Anaheim, Calif. 
Repex, Box 807, Mountain View, Calif., (415) 969-9200, TWX: 910-379·6477 
Representatives Corp., 10 High St., Boston, Mass., (617) 426-0541. Branch 

Office: Bethany, Conn. 
Research Instr. Inc., 87 Terrace Hall Ave., Burlington, Mass., (617) 272·1800 
Retzloff, W. A. Co., Box 1786, San Antonio, Texas, (512) LE 3·7839 
Reutlinger, R. W. & Assoc., 1755 Big Hill Rd., Dayton, Ohio, (513) 293-

2155, TWX: 810·459·1756 
Reynolds & Assocs. Inc., Box 1043, Eau Gallie, Fla., (305) 727-3205, 

TWX: 510-959·6003. Branch Offices: Huntsville, Ala.; Ft. Lauderdale, Fla., 
Orlando, Fla.; Atlanta, Ga.; Greensboro, N.C. 

Ribble, C. H. Co., Inc., 31 Di Carolis Ct., Hackensack, N.J., (201) 342·2602 
Richards Assocs., 900 San Antonio, Los Altos, Calif., (415) 941·3226 
Richardt, J. W. Co., Rt. 46, Pine Brook, N.J., (201) 227-0600. Branch 

Office: Whippany, N.J. 
Richter, H. G. Inc., 608 Sherwood Pkwy, Mountainside, N.J., (201) 233· 

4615, TWX: 710-997·9581. Br. Offices: Fayetteville, N.Y.; Clearwater, Fla. 
Rider, W. N., Co., 6211 Denton, Dallas, Texas, (214) 357-2246 
Ridley, Assocs., Box 370, Williams Bay, Wisc., (414) 245·5543 
Riedel, M. W. & Co., 2215 W. Val:ey, Alhambra, Calif., (213) 283·7694, 

TWX: 910·589·3375. Branch Offices: Delmar, Calif,; Palo Alto, Calif.; 
Riggs, C. E. Inc., 422 Northwest 8th, Portland, Ore., (503) 226-3286. 

Branch Offices: Seattle, Wash.; Spokane, Wash. 
Riley & Petchell Sales, Inc., 16515 Schoolcraft Ave., Detroit, Mich" (313) 

838·9100. Branch Office: Buchanan, Mich. 
Ringer, R. L., Co., Box 114, Glen Rock, N.J., (201) 444-1434 
Ripley, R., 11040 Goodrich Circle, Minneapolis, Minn., (612) 881-8282 
Rissi Sales, 1817 S. San Gabriel Blvd., San Gabriel, Cal., (213) 283·7614 
Roberts, P. V., 247 Pelhamdale Ave., Pelham, N.Y., (914) 738-2710 
Roberts Ass.ocs., 1624 Souvenir Dr., Clearwater, Fla., (813) 447-3712 
Roberts, E. V. & Assocs. Inc., 9601 W. Jefferson Blvd., Culver City, Calif., 

(213) 870-9561, TWX: 910-340-6363. Branch Offices: Palo, Alto, Calif.; 
Scottsdale, Ariz.; San Diego, Calif. 

Robertson, E. B. Inc., 1339 Plowman Ave., D.alias, Texas, (214) 942·8486, 
TWX: 910-861·4357. Branch Office: Houston, Texas 

Robinson, C. A. Co., Inc., 5010 Mayfield Rd., Cleveland, Ohio, (216) 381· 
9049. Branch Office: Dayton, Ohio 

.. Robinson, R. H. Co., Box 368, Coventry, Conn., (203) 742·7323. Branch 
Offices: Norwood, Mass., Grafton, Vt. 

Roburn Agencies, 431·435 Greenwich St., New York, N.Y., (212) 966·2130 
Rockford Controls Ohio, 2077 Embury Pk. Rd., Dayton, Ohio, (513) 274-1911, 

TWX: 810-459-1983. Br. Offices: Cleveland, Ohio; Pittsburgh, P.a. 
Rocke Int'!. Corp., 13 East 40th St., New York, N.Y., (212) 689-0200. 

Branch Offices: Bruxelles, Belgium; Surrey, England; Paris, France; 
Munchen, Germany; Rome, Italy; Copenhagen, Denmark; Madrid, Spain; 
Lisbon, Portuga I; Tokyo, Japan; Stockholm, Sweden; San Jose, Costa Rica; 
Bogota, Colombia; Sao Paulo, BraZil; Mexico, D.F., Mexico: Caracas, 
Venezuela; Manila, Philippines 

Rockford Controls Co., 21 W. 181 Hill Ave., Glen Ellyn, III. 
Rockwell Engrg. Co., 2143 E. 45th St., Indianapolis, Ind., (317) 251·9453 
Roes, H. A. & Co., 2601 Cherry, Kansas City, Mo., (816) 221·0866 
Rogell Assocs., Inc., Box 797, Norwalk, Conn., (203) 853-4141 
Root, G. S. & Co., 809 Wainwright Dr., Pittsburgh, Pa., (412) 561·4125 
Ropek·Cahill, Inc., 5439 W. Division St., Chicago, III., (312) 287·7292, 

TWX: 910-221-5219 
Rosen, G., 9501 Wadsworth Dr., Methesda, Md., (301) 365-5113 

Rosen, G. CD., Inc., 563 Worcester Rd., Natick, Mass" (617) 655·2211, 
TWX: 710-386-5983. Branch Office; Stratford, Conn. 

Ross; D, H. Co., 534 EI Camino Real, San Carlos, Calif., (415) 591.441,1, 
TWX: 910·376·4392 

Roth, M., Sales Co., 678 S. Green Rd., Cleveland, Ohio, (216) 382·9090 
Rothenheber & Co., Inc., 53 Cricket Ave., Ardmore, Pa., (215) 642·6911. 

Branch Office: Rockville, Md. 
Rouzer Sales Co., 2355 Louisiana Ave., MinneapOlis, Minn., (612) 544-3145 
Rowland, E. W. Assocs., 90 West St., New York, N.Y., (212) 964-7188 
Royelec Elctrn. Rep., 605 Krise Bldg., Lynchburg, Va., (703) 846-7117 
Rudisill, J., Assoc. Inc., 1225 Harding PI., Charlotte, N.C., (704) 377-6901 
Runyon, Co., Inc., 6825 E. Thomas, Scottsdale, Ariz., (602) 947·5711, TWX: 

910-950·1290. 
Rush, C. B., 1830 W. Olympic Blvd" Los Angeles, Calif" (213) 388·7111 
Rushin, E. Co., Box 486, Roswell, Ga., (404) 993-6498 
Rutt, W., Inc., 475 White Plains Rd., Eastchester, N.Y., (914) 779·4100 
Ryaby Assocs., 38 Wall St., Passaic, N.J. Branch Office: Ocean Beach, N.J. 
Ryan & Assocs., Box 48086, Chicago, III.. (312) 775-5717 
Ryan Assocs., 60 Roger Dr., Port Washington, N.Y., (516) 767·7958 
Ryerson, 1. D., Assoc. Inc .. 1672 Monroe Ave., Rochester, N.Y., (716) 

442-1900, TWX: 510·253-0293. Branch Office: Syracuse, ·N.Y, 
Rywel Sales, Inc" 100 N. Village Ave., Rockville Centre, N.Y., (516) 764· 

2666. Branch Office: New York, N.Y. 

s 
S.A.M. Assocs Inc., 150-08 87th Ave., Jamaica, N.Y., (212) 658·8881 

Branch Office: Wayne, N.J. 
SBM Assocs. Inc., 800 Linden Ave., Rochester, N.Y., (716) 381·8330, TWX: 

510·253·6145. Branch Offices: Union, N.J.; Pleasantville, N.Y.; Plainview, 
N. Y.; Syracuse, N, Y. 

S·J Sales Assocs, Inc., 148·05 Archer Ave., Jamaica, N.Y., (212) 291·3232, 
TWX: 710·582·2635 

Sol Assocs., Box 15096, Denver, Colo., (303) 238-1807 
5 & 5 Assocs., Inc., Boro Line Rd., King of Prussia, Pa., (215) 265·3450. 

Branch Offices: Bethesda, Md.; Baltimore, Md. 
STEPCO, Inc., Box 9836, EI Paso, Texas, (915) 772-5274 
Saffro & Assocs., 3736 Dempster St., Skokie. III., (312) JU 8·0905 
Saftier, P. Assoc., Inc., 157 W. 57th St., New York, N.Y., (212) 247·3855, 

TWX: 710-581-5887. Branch Office: Pittsford, N.Y. 
Sales Engrg. Co., Baker Ave., W. Concord, Mass., (617) 369-3943. Branch 

Office: Hartford, Conn. 
Sales, Gene F. Co., 4750 N. Milwaukee Ave., Chicago, III., (312) 545-5562. 

TWX: 265·1496 
Salsbury Assocs. Inc., 331 W. John St., Hicksville, N.Y., (516) 938-1080 
Sanford, L. C., 1994 Kansas Ave. N.E., St. Petersburg, Fla., (813) 525-4553 
Satterthwaite, W. F. & Co., Box 191, Lansdowne, Pa., (215) 623-5100 
Satullo Co., 4514 N. Woodward, Royal Oak, Mich., (313) 549·3910. Branch 

Offices: Cleveland, Ohio; Dayton, Ohio; Pittsburgh, Pa. 
Sawtelle, C. E., 2068 E. Maplewood Ave., Abington, Pa., (215) OL 9-0742 
Saxon, C. W. & Assocs., Box 517, EI Segundo, Calif., (213) EA 2-2111 
Scanlon, p. J. Co., Inc., 724 S. Sherman St., Richardson, Texas, (214) 

AD 1·4661, TWX: 910·867·4713 
Scanlon, R. B., Co., 10 Halliwell Dr., Stamford, Conn., (203) 325-2718 
Schaal, Four A St., Burlington, Mass., (617) 272·3250, TWX: 710-332-0246 
Scheffler, C. Co., 1133 Navajo Trail, Indianapolis, Ind., (317) 253-6337 
Schibley Assocs. Inc., 10604 Warwick Ave., Fairfax, Va., (703) 591·3008. 

Branch Office: Cherry Hill, N.J. 
Schlemmer, 1172 W. Galbraith Rd., Cincinnati, Ohio, (513) 522-8340. 
Schmeichel. S. Co., 5968 W. Chicago Ave., Chicago, 111.; (312) 378·2070 
Schmidt & Assocs., 1419 Deveraux Dr., Dayton, Ohio, (513) 293-6652 
Schmidt, C. H., 16405 W. 8 Mile Rd., Detroit, Mich., (313) BR 3-8500 
Schmitt, F. E. Co., Inc., 311 Meacham Ave., Elmont, N,Y. (516) 437·8150 
Schmitz Bros., Inc., 82 st. Paul St., Rochester, N.Y., (716) 546-7628 
Schoeffler, F., 6912 E. Horseshoe Rd., Scottsdale, Ariz., (602) 948-3470. 
Schomburg, E. J. Co., 3100 Monroe Ave., Rochester, N.Y., (716) 586-0725 
Schoonmaker, J Y. Co., Inc., Box 20840, Dallas, Texas, (214) 357-8481. 

Branch Offices: Magnoli.a, Ark,; San Antonio, Texas, Houston, Texas 
Schroeder & Loomis, Inc., 714 E. 65th St., Indianapolis, Ind., (317) 

251-4571, TWX: 810-341·3296 
Schroeder Sales, 2084 Noble Rd" Clevetand, Ohio, (216) 268-3636 
Schuft, H. J. Co., Inc., 815 Washington St., Newtonville, Mass., (617) 

527·5304, TWX: 710-335·6767. Branch Office: New Haven, Conn. 
Schulz, E. A. Co., 721 Sherwood Dr., Indianapolis, Ind., (317) 255-1993 
Schultz, N. R. Co., Box 159, Belleview, WaSh., (206) 454-5224. Branch 

Office: Beaverton, Ore. 
Scientific Sales Corp., 7132 N. Harlem Ave., Chicago, III., (312) 775·7594. 

Branch Offices: Indianapolis, Ind.; Minneapolis, Minn.; St. Louis, Mo. 
Scott, M. Co., Inc., 20 Walnut St., Wellesley Hi:ls, Mass., (6l7) 235·0102 
Scott, G. G. Co., 6 W. Stuart Dr., Glen Cove, N.Y., (516) 676·2088 
Seatronics Inc., 5616 4th Ave. S .. Seattle, Wash., (206) 767·4330, TWX: 

910-444·2073 
Seay, H. H. Co., 1350 Crestwood Ave., Columbus, Ohio, (614) 235-0265 
Sebright, R. D. & Co., 7120 W. Florissant, St. Louis, Mo., (314) 261·0055 
Seco Inds., Inc., 87·66 150th St., Jamaica, N,Y., (212) 297-1135. Branch 

Office: East Brunswick, N.J. 
Segel, C. Co., Box 106, Newtonville, Mass., (617) 969·6900 
Segel, H. P., 386 Washington St .. Brookline, Mass., (617) 232·7525 
Sencor, Inc., 2222 Glendale St., Phila., Pa., (215) 342·0223, TWX: 710-

670-7570. Branch Office: Syosset, N.Y. 
Shaffer, G. Co., 16530 Greenview Rd., Detroit, Mich., (313) 535-8448 
Shalco, Inc., 23529 Woodward Ave., Ferndale, Mich., (313) 547·4771, TWX: 

810-232·1514. Branch Office: Grand Rapids, Mich. 
Shannon Assocs., One First St., Los Altos, Cal., (415) 941·2217 
Sharp, F. R. Co., Inc., 12417 Cedar Rd., Cleveland; Ohio, (216) 647·8744. 

Btanch Offices: Cincinnati i Ohio; Middleville, Mich.; Dayton, Ohio 
Shaw, R., Co., 2831 Hampton Ave., St. Louis, Mo .. (314) 647-8866 
Shaw, S. A. Co., Inc., 361 Central Park Ave., Yonkers, N.Y. 
Sheffer, J W. Co., 4609 Old Frederick Rd., Baltimore, Md., (301) 233-0606 
Shefler-Kahn Co., Inc., 2017 N. 7th St., Phoenix, Ariz., (602) 258·7893, 

TWX: 910-951-0659. Branch Office: Albuquerque,. N.M. 
Shelby, T. & Co. Inc., 17 S. Walnut, New Bremen, Ohio (419) 629·6511 
Shelmar Eletrn. Corp., BDx 254, Glenside, P •. , (215) 885-0800 
Shelps, G .. A. Co., Box 254, Glenside, Pa., (215) 885-0800 
Shephard·Stern Co., 4109 Burbank Blvd., Burbank, Cal., (213) 849-6671, 

TWX: 910·498·2208 
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Sheridan Assocs. Inc., 'Box 37646, Cincinnati, Ohio, (513) 761·5432, TWX: 
810·461·2670. Branch Offices: Cleveland, Ohio; Dayton, Ohio; Lathrup 
Village, Mich.; St. Louis, Mo.; Pittsburgh, Pa. 

Shields, W. D. Co., Box 9093, Pittsburgh, Pa., (412) 471·6946 
Shiell, T. J. Assocs., Box 504, Menlo Park, Calif., (415) 323·6404 
Shoemaker, Frame, 1800 N. Argyle, Hollywood, Cal., (213) 464·3019 
Shprentz, H. Co., 126 Deertrack La., Irvington, N.Y., (914) 591·7970 
Siclari, V., 949 51st St., Brooklyn, N.Y., (212) GE 6·4567 
Sidnell, R. G. & Co .. Inc., 14701 Detroit Ave., Cleveland, Ohio, (216) 

221-1313. Branch Offices: Dayton, Ohio; Pittsburgh, Pa. 
Siff, R. G., 22 Oxford Ave., Dayton Ohio, Branch Office: Sarasota, Fla. 
Silvers, M M. & Assocs., 4403 Sheridan Rd., Chicago, III., (312) 561-7300 
Simberkoff Sales, Inc., 71 Valley St., S. Orange, N.J., (201) 763-7900, 

TWX: 7l0~99-5517. Branch Offices: Lockport, N.Y.; Kenmore, N.Y.; 
Syracuse, N.Y.; Albany, N.Y.; Philadelphia, Pa_; Arlington, Va. 

Simplex West Inc., 2901 E. Val Verde Crt., Compton, Calif., (213) 774-3170. 
. Branch Offices: San Francisco, Calif.; Seattle, Wash_ 

Simpson Enterprises, Box 18066, Wichita, Kans., (316) WH 3·0502. Branch 
Office: Kirkwood,Mo. , 

Sinili-Johnson, Inc., 817 Douglas St., Redwood City, Cal., (415) 365·6263, 
TWX: 910-378-5427 

Sinclair Elctrn., 1085 Clarendon Crescent, Oakland, Calif., (415) 451-1835 
Sir Sales Inc., 35 Powerhouse Rd., Roslyn Heights, N.Y., (516) MA 1-7485. 

Branch Office: Yonkers, N.Y. 
Slater,R R. Co., 713 Terminal Sales Bldg., Seattle, Wash., (206) 622-3860. 

Branch Office: San Francisco, Calif. 
Siubin, L. & Co., 2305 Fairmount Ave., Philadelphia, Pa., (215) CE 6·2072 
Smith Co., Box 85, S. Orange, N.J., (201) 763,1770' 
Smith, A. Co., 405 166th S.E., Bellevue, Wash., (206) 746-6770 
Smith, D. Sales Co., 2320 N. 45th St., Seattle, Wash., (206) ME 3-3160 
Smith, D. & Assoc., Inc., 32 S. River St., Aurora, III., (312) 896-0828 
Smith, H. P., 224 W. Franklin Ave., Minneepolis, Minn .. (612) 335-8911 
Smith, H. F., 259 W. 14th St., New York, N.Y., (212) CH 2-2398 
Smith, J. E. Co., Inc., 1353 Chemical, Dallas, Texas, (214) 631·1727. 

Branch Office: Houston, Taxas 
Smith, J. J. & Assocs. Inc., Box 460, Winter Park, Fla., (305) 644·4316. 

Branch Office: Miami, Fla. 
Smith, L, 219 Pitney PI., Morristown, N.J., (201) 267·3151 
Smith, M. }{., iJit" 16D5 Chatham Ave., Chariotie, N.C., (704) ~72·i026. 

Branch Offices: Birmingham, Ala.; Chamblee, Ga.; Ft. Lauderdale, Fla. 
Smith, O. H., Co., 5255 N. Lawler, Chicago, III., (312) 286-4476 
Smith, R., Co., 59 Verndale St., Brookline, Mass., (617) 277-0017. Branch 

Office: W. Hartford, Conn. 
Snitzer, T L. Co., 9005 ExpOSition Blvd., Los Angeles, Calif., (213) 836· 

6170, TWX: 910·340·6768. Branch Offices: Cupertino, Calif.; Del Mar, 
Calif.; Phoenix, Ariz. 

Snow, C. E. Co., 10442 .. Baltimore Ave., Beltsville, Md., (301) 345·2211. 
Branch Offices: Ambler, Pa.; Ft Lauderdale, Fla. 

Snyder, L. G. Co., 1418 N. Highland Ave., Hollywood, Calif., (213) 469-
6278 

Snyder Sales Co., 102 S. Washington St., Hinsdale, III., (312) 323-9191 
Sodaro Co., 3753 S. Robertson Blvd., Culver City, Calif., (213) 383-5272 
Somers, J. F. Ca., 527 S. Main St., Geneva, N.Y., (315) 789-2238 

Branch Office: Gibsonia, Pa. 
Somner, W. L. Co., Inc., Box 82, Shreveport, La., (318) 422-929l. Branch 

Offices: Tinsley, Miss.; Brookhaven, Miss.; Houma, La.; Metairie, La.; 
Odessa, Texas; Pampa, Texas; Houston, Texas; Corpus Christi, Texas; 
Tu'sa, Okla. . 

Sonkin, D. Assocs., Inc., 10 Fiske PI.,Mt. Vernon, N.Y., (914) MO 8·9809. 
Sosine, E. H., Co., 3618 39th Ave. W., Seattle, Wash., (206) 283-9017 
Southland Engrg.' & Sales Inc., 5810 Schumacher La., Houston, Texas, 

(713) 782,4575. Branch Offices: Richardson, Texas; Tulsa,· Okla. 
Southwest E:ctrn. Inds. Inc., 621 Meadows. Bldg., Dallas, Texas, (214) 

EM 3·1671. Branch Offices: Houston, Texas; Tulsa, Okla. 
Southwest Scientific Co., 912 Marguerita Ave., Santa Monica, Calif., (213) 

870-8332. Branch Office: San Mateo, Calif. 
Southwestern Controls, Box 22351, Houston, Texas, (713) MO 6-2801. 

Branch Offices: Dallas, Texas, Tulsa, Okla. 
Space Age Sales Co., Box 35625, Dalias, Texas, (214) 357-5714 
Space Engrg., 491 N. Los Robles Ave., Pasadena, Calif., (213) 681·4421, 

TWX: 213·449·3456 
Spacetronies Co., 4515 Prentice S~., Da!!as, Texas, (214) 368.1215 
Speairs, M. Co., 3881 S. Hills Clr., Fort Worth, Texas, (817) 923·4657. 

Branch Offices: Dallas, Texas.; Houston, Texas; San Antonio, Texas; New 
Orleans, La. 

SpeCtrum Sales~ 14106 Ventura Blvd., Sherman Oaks, Calif., (213) 788-9911 
Spellman, F. Co., 1295 Northern Blvd., Manhasset, N.Y., (516) MA 7-3399, 

TWX: 510-223-0812 
Spenser, W. Co., 21500 Greenfield Rd.,. Oak Park, Mich., (313) 398-8005. 

Branch Office: Windsor, Ont. Canada 
Spivey, T. Co., Inc., Box 12321, Houston, Texas, (713) 649-1221 
Springel Sales Co., 325 N. Franklin St., Philadelphia, Pa., (215) WA 5-7831. 
Sproch Sales, Inc., 3520 W. 8roward Blvd., Ft. Lauderdale, Fla., (305) 

587 -3792. Branch Office: Tampa, Fla. 
Sprung·Nllssbaum, Inc., 254 W. 31st St., New York, N.Y., (212) 565·1820, 

TWX: 710-581·6116. 
Squibb, R K., Inc., 655 N.E. Northlake PI., Seattle, Wash., (206) 632·2450. 
Stahl, W. C., Box 262, Marlton, N.J., (609) 983'1122. 
Stampress Camp., Inc., 834 Linden Ave., Rochester, N.Y., (716) 381·2620. 
Stein Instrumentation, 413 Johnson St., Jenkintown, Pa., (215) 885-2370. 
Stang Sales Corp., 271 Columbus Ave., Tuckahoe, N.Y., (914) 779-6868. 
Stemm, R. E., Inc., 17W480 Lake St., Addison, III., (312) 279-2440. Branch 

Office: Minneapolis, Minn. 
Sterling, S., Co., 21250 10112 Mile Rd., Southfield, Mich., (313) 357-3700. 

Branch Offices: Cleveland, Ohio; Dayton, Ohio; Pittsburgh, Pa.; Park 
Ridge, III.; St. Louis, Mo. 

Stevens, A. E., Trailer Estates, Box 6066, Bradenton, Fla., (813) 755-7654. 
Stevens, K .. C., & Co., Inc., Box 24, Lexingtonl Mass., (617) 862-1812. 
Stevens Engrg., 5306 W. Lawrence Ave., Chicago, III., (312) 725·4400. 
Stickel-McAllister, 4357 Melrose, Los Angeles, Calif., (213) 665·6621. 
Still, P., 9415 Old Bonhomme Rd., St. louis, Mo., (314) 993-2077. 
Stinson Assocs., 227 Haverford Ave., Narberth, Pa., (215) MO 4-5511-2 
Stobbart, A. J., 4980 State Rd., Drexel Hill, Pa., (215) 259-3881. i 
Stolaroff, M. A., Co., 4622 W. Slauson Ave., Los Angeles, Calif., (213) 

295·7781, TWX: 213·296·1053. 
Stone, J., & Assoc., 330 Second St., Los Altos, Calif., (415) 948-4563. 

TWX: 910-370-7953. 

Stone, J. L., lIO Terrace Circle, Dewitt, N.Y., (315) 446·5127. 
Stone, R. R., & Assoes., Inc., Box 47, Mentor, Ohio. Branch Office: Dayton, 

Ohio. 
Stras~ner E. E., Co., 3121 Los Feliz Blvd., Los Angeles, (213) 666-15lI, 

TWX: 910-321-4468. 
Strassner, R. A., Co., Inc., 3003 Glendale Blvd., los Angeles, Cal., (213) 

666-4040, TWX: 910-321-3990. Br. Offices: Los Altos, Calif.; Phoenix, Ariz. 
Stratton, C. H., 7720-A Stenton Ave., Philadelphia, Pa., (215) 247-7869. 
Striker, J. E., Co., 1319 Howard Ave., Burlingame, Cal., (415) 342·1425. 
Sturdy, R. H., Co., Inc., 204 Worcester St., Wellesley Hills, Mass., (617) 

235·2330, TWX: 710-383-6519. 
Sturgeon, P. Ro, Co., Inc., 1330 Boylston St., Chestnut Hill, Mass., (617) 

734-7710. Branch Office: Milford, Conn 
Sunday-O'Brien, 15 Potter St_, Hadonfield, N.J., (609) 429-4013, TWX: 

710-896·0679. 
Surratt, S., Mfgrs. Sales, 231 Cedar St., Jackson, Tenn., (901) 442·3623 
Swedgal, 258 Broadway, New York, N.Y., (212) WO 2-5485. 
Swenson, E. V .. & Assocs., 1112 Talbott Tower, Oayton, Ohio. 
Swinke, W. F. & Assocs., 3014 Colfax St., Evanston, III., (312) 248-4343. 
Sylvester, F. F., Assocs., 649· Morris Ave., Springfield, N.J., (201) 376· 

3324, TWX: 710·983-4439. Branch Office: Great Neck, N.Y. 
Sykes, V. J., 13333 N. Central Expwy., Dallas, Texas, (214) 235-5289. 
Systems Engrg., 8633 Harrison S., MinneapoliS, Minn., (612) 881·6386. 
Systems Engrg. Assoes., Box 526, Waukesha, Wise., (414) 782·3388. 
Systems Engrg. Assoes., 5505 N. Menard Ave., Chicago, III., (312) 774·1452. 
Systems Engrg. Assoes., 1010 E, 86th, Indianapolis, Ind., (317) 846·2593. 

T 
TAW Assocs., 4455 Ventura Ave., Sherman Oaks, Calif., (213) 784-2765. 
TESCO Assocs., 2002 Teall Ave., Syracuse, N.Y., (315) 463-4566. 
TIBY Co., 2245 Warrensville Center Rd., Cleveland, Ohio, (216) 371-5335. 

Branch Offices: Dayton, Ohio; Ferndale, Mich. 
TMC Sales Corp., 2465 lemoine Ave .. Fort Lee. N.J. 
TUCUL ~ngrg., 6402 Crenshaw Blvd., los Angeles, Calif., (213) 750-0338. 
Tak Instruments Assocs., Box 226 Palisades Park, N.J., (201) 944·3337. 
Talbe Co., Inc.,. 19 Sylvan Ave., Englewood Cliffs, N.J., (201) 947-5038. 

Branch Offices: Dayton, Ohio; Des Plaines, III.; Stamford, Conn.; Bing
hamton, N.Y.; Monsey, N.Y.; Hollywood, Fla.; Maitland, Fla. 

Talbot Assoes., Inc., 11 Cleveland PI., Springfield, N.J., (201) 376-9570. 
Talcomp Co., Inc., 19 Sylvan Ave., Englewood Cliffs, N.J., (201) 947·5038. 
Tauber, W., Co., 151 Fayette Blvd., Syracuse, N.Y., (315) 446-7094. 
Taylor, B. B., Corp., 2270 Grand Ave., Baldwin, N.Y., (516) 233-8000, 

TWX; 510-225·7504. 
Taylor, D. A., 2019 Hudson Ave., Rochester, N.Y., (716) 342-8881. 
Taylor, F. W., Co., Inc., 4455 E. Genesee St., Dewitt, N.Y., (315) 446·0422. 

- Taylor, J. A., Sales, 5410 Julmar Dr., Cincinnati, Ohio, (513) 471-5750. 
Taylor, M. F., Co., Inc., Box 111, Silver Spring, Md., (301) 589-4002. 

Branch Offices: Birmingham, Ala.; Casselberry, Fla.; Winter Haven, Fla.; 
Marlton, N.J.; Baltimore. Md.; Charlotte, N.C.; Camp Hill, Pa.; Phila
delphia, Pa. 

Teamwork, Inc., 2646 Andjon Dr., Dallas, Texas, (214) 352·7747. 
Tec Sales, 9906 Chicago Ave. S., Minneapolis, Minn., (612) 884·1180. 
Tech Marketing Assocs., 355 W. Olive Ave., Sunnyvale, Calif., (408) 736· 

3687, TWX: 910·339·9227. 
Tech·Rep Assoes., Inc., Box 2095, Melbourne, Fla., (305) 723·9140. Branch 

Offices: St. Petersburg, Fla.; Jonesboro, Ga. 
Tech-Ser, Inc., Box 3255, Burbank, Calif., (213) 846·9631, TWX: 910-498-

2709. Branch Offices: Mt. View, Calif.; San Diego, Calif.; Dallas, Texas. 
Technical Assoc., Box 388, Fairborn, Ohio. Branch Office: Rocky River, Ohio. 
Technical Assoes., Inc., 2319 E. South St., Orlando, Fla., (305) 424·5681. 

Branch Offices: Huntsville, Ala.; Spartanburg, S.C. 
Technical Elctrn., Inc., 335 Crossways Park Dr., Woodbury, N.Y., (516) 921· 

9393, TWX: 516·221-2170. 
Technical Enterprises, 181 West St., Waltham, Mass., (617) 891-5300. 
Technical Instruments, Inc., 122 West St., Wilmington, Mass .. (617) 944· 

3930. Branch Office: Bridgeport, Conn. . 
Technical Marketing Assocs., Inc., 2050 Woodson Rd., St Louis, Mo., (314) 

427-3600, TWX: 910-765-0938. Branch Office: Mission, Kans. 
Technical Marketing, Inc., 1511 E. Robinson, Orlando, Fla., (305) 843·2500., 

TWX: 810-850-0161. Branch Offices: Birmingham, Ala.; Huntsville, Ala.; 
Cocoa Beach, Fla.; Ft. Lauderdale, Fla.; Hallandale, Fla.; Largo, Fla.; 
SI. Petersburg, Fla.; Marietta, Ga. 

Technical Sales, 1485 Bayshore Blvd., San Francisco, Calif., (415) 467·1434. 
TechnlSales Co., 3820 E. Colorado Blvd., Pasadena, Calif., (213) 792·5111. 
Technical Sales Co., Inc., 4619 W. Marginal Way, S.W., Seattle, Wash., 

(206) 523·4063. 
Telhnicraft Co., 7028 Ridge Ave., Philadelphia, Pa., (215) IV 3·4700. 
Technitron Instr., Inc., 23203 Lorain Rd., North Olmstead, Ohio, (216) 

734-0960, TWX: 810·421-8694. Branch Offices: Dayton, Ohio; Detroit, 
Mich.; Pittsburgh, Pa. 

Techno Assocs., 2324 Shorecrest Dr., Dallas, Texas, (214) 357·9213_ 
Tek-Rep, Inc., 1075 Rockville Pike, Rockville, Md., (301) 762-7777. 
Tek·Sel, Inc., 440 No. Midland Ave., Saddle Brook, N.J., (201) 791-5545, 

_TWX: 710-988·2288. , 
Temco, Inc., 118 S. Ragers St., Bloomington, Ind., (812) 332·3377. 
Teplitz, H., & Co., Inc., 3718 Salem Ave." Dayton, Ohio, (513) 277-9178. 

Branch Offices: Cleveland, Ohio; Detroit, Mich. 
Test Equip. Sales, 4447 N. Bodine St., Philadelphia, Pa., (215) 329-1822. 
TESTCO, Room 219 Admin. Bldg., Boeing Field, Seattle, Wash., (206) 

RO 2·8220, TWX: 910-444-2148. Branch Offices: Palo Alto, Calif.; 
Fullerton, Calif. 

Texas Avionics Co., 4515 Prentice St., Dallas, Texas, (214) 368-3566. 
Texas Sales Rep. Co;, 3311 Montrose Blvd., Houston, Texas, (713) 523-1675. 
Texport Co., 2411 Farrington, Dallas, Texas, (214) 631-6270, Branch Offices: 

Houston, Texas; Memphis, Tenn.; Baton Rouge, la. 
Thal-Mor Assoc., 3232 Encrete La., Dayton, Ohio, (513) 298-9939. 
Thomas & Modrcin Assoes., Inc., 5450 Buena Vista Dr., Shawnee Mission, 

Kans., (913) 432·1231. Branch Offices: Hazelwood, Mo.; Marion, Iowa. 
Thomas & Sukup, Inc., 2060 E. 54th St., Indianapolis, Ind., (317) 251-

4574, TWX: 317-635-8075. 
Thompson, J. F., Coo, 322 Riverside Dr., Ormond Beach, Fla., (904) 677-

2298. Branch Office: Jensen Beach, Fla. 

3222 For Additional Information See Geographical Listing,Page 3224 eem /1969 
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Thompson, R. W., Assocs., Inc., 4135 EI Camino Way, Palo Alto, Calif., 
(213) 677·6104. Branch Office: I nglewpod , Calif. 

Thornwell, E. A., 1537 Howell Mill Rd. N.W., Atlanta, Ga .. (404) 351·6535. 
Thorpe, J. M., Co., 640 Hidden La., Detroit, Mich., (313) 884·4360. 
Thorson Co., 6824 Melrose Ave., Los Angeles, Calif., (213) 937·0790, TWX: 

910·321·4024. Branch Offices: Palo Alto, Calif.; Seattle, Wash.; San Diego, 
Calif.; Denver, Colo.; Phoenix, Ariz.; Dallas, Texas; Santa Ana, Calif.; 
Houston, Texas; Albuquerque, N.M. 

3 DBM, Inc., 7424 Greenbush Ave., N. Hollywood, Calif·., (213) 875·0876, 
TWX: 910·499·2670. 

Thro Industrial Sales Co., Box 7244, Kansas City, Mo., (913) 362·2533. 
Titan Reps, Inc., 6434 Maple Bldg., Dallas, Texas. (214) 357·8266. 
Tobias & Co., Inc., 49·01 31st Ave., Flushing, N.Y., (212) 726·4551. 
Todino Engrg. Sales, Inc., 50 Kearney Rd., Needham Hghts, Mass., (617) 

444·7925, TWX: 710·325·0126, Branch Office: Milford, Conn. 
Toneline Mfg. Co., 1812 S. Halsted, Chicago, III., (312) CA 6·6114. 
Tools for Electronics, Box 173, Waltham, Mass., (617) 894·7080. 
Tower Sales Engrg. Co., 550 Fifth Ave., New York, N.Y., (212) 246·7611. 
Townsend Technical Sales, Box 265, Saratoga, Calif., (408) 252·3478. 
Travco Assocs., Inc., 142 Mineola Ave., Roslyn Hghts., N.Y., (516) 621·3223. 
Tri·State Marketing, Inc., 1717 Seetion Rd., Cincinnati, Ohio, (513) 631· 

5060, TWX: 810-461·2697. Br. Offices: Cleveland, Ohio; fort Wayne, Ind. 
Trier, J. S., & Assoc., 2906 Fairchild Apron, Torrance Municipal Airport, 

Torrance, Calif., (213) 326·1385. 
Trinkle Sales Inc., 500 N. Kings Hwy., Cherry Hill, N.J., (609) 667·3500, 

TWX: 710·892·0749. 
Truex Assoes., Inc., 3165 McCrory Pl., Orlando, Fla., (305) 841·8931.' 
Tudor, J. A., & Assocs., Inc., 2605 Western Ave., Seattle, Wash., (206) 

682·7444. Branch Offices: Portland, Ore.; Spokane, Wash.; Eugene, Ore. 
Twist, J. G., Co., 5222 W. Diversey Ave., Chicago, III., (312) 777·2250, 

TWX: 910·221·1313. Branch Office: Waukesha, Wise. 
Tylinski, f., Co., 338 Northern Blvd., Great Neck, N.Y., (516) 446·9070. 

u 
Ungar Sales Assoes., 317 Glasgow Ave., Inglewood, Calif., (213) 678·5371. 
United Export Corp., Box 147, South Bend., Ind., (219) 282·2375. 
Universal Components, Box 112, Kenilworth, N.J. 

v 
VPI Assocs., 130001 Mistletoe Rd., Laurel, Md., (301) 792·7631, Branch 

Offices: Farmingdale, N.Y.; Roslyn, N.Y.; Abington, Pa. 
Val·Skol Sales, Inc., 10515 Margate Terr., CinCinnati, Ohio, (513) 793·4082. 

Branch Offices: Cleve.and His., Ohio; Indianapolis, Ind.; Columbus, Ohio; 
ft. Wayne, Ind. 

Varrelman·Gorman Co., Box 206, Livingston, N.J., (201) 922·2505. Branch 
Office: Liverpool, N.Y. 

Vaughn, G. H., 2366 E. Foothill Blvd., Pasadena, Calif., (213) 681·4511. 
Vaux, G, 320 Caversham Rd., Bryn Mawr, Pa., (215) LA 5·4517. 
Venn, R. W., Co., Route 2, Box 660, Lake Villa, III., (312) 39.5·5353. 
Vereb, S. J., & Assoc., Box 4424, Cleveland, Ohio, (216) 271·2066. 
Verter Sales Co., 2352 E. 66th St., Brooklyn, N.Y., (212) 444·3880. 
Vidal Elctrn. Co., 3403 High Bluff Dr., Dallas, Texas, (214) 241·4491. 
Vignola, C .. A., Assoc., 2611 Schell ridge Rd., Jefferson City, Mo., (314) 

635·1023. Br Offices: Kansas City, Mo.; St. Louis, Mo.; Bellevue, Neb. 
Villani.Pitcher, Inc., 20233 Ann Arbor Trail, Dearborn,Mich., (313) 271·4600, 

TWX: 810·221·7003. . 
Vines & Co., Box 1025, Denver, Colo., (303) 825·4471. 
Vinson Assocs .• Inc., 3600 S. Lincoln, Englewood, Colo., (303) 789·2203, 

TWX: 910·933·0187. Branch Offices: Albuquerque, N.M.; Scottsdale, Ariz. 
Vogt, M., 2817 Bamlet Rd., Royal Oak, Mich., (313) 549·3355. 
Valente, D., & Assoc., 2440 Eaglehurst, Toledo, Ohio, (419) 882·2830. 
Vrbik, J., Co., 2818 A. Ave. N.E., Cedar Rapids, Iowa, (319) 365·0461. 

w 
WC Sales, Inc., Box 109, Easton, Pa., (215) 252·8300. 
WKM, 6741 Ridge Rd., Cleveland, Ohio, (216) 885·5616, TWX: 810·421·8453 
WKM, 90 Clairton Blvd., Pittsburgh, Pa .. (412) 892·2953, TWX: 710·667·4858 
WKM, 1474 E. Outer Dr., Detroit, Mich, (313) 892·2500, TWX: 810·243·4110 
WKM Assocs., Inc., 5335 Far Hills Ave., Dayton, Ohio, (513) 434·7500. 
Wadsworth Mfg. Assocs., Inc., 183 Buckley Rd., Liverpool, N.Y., (315) 

652·2865. Branch Offices: Atherton, Calif.; Pacific Palisades, Calif.; 
Chicago, III.; Liverpool, N.Y.; Plainview, N.Y.; Williamsville, N.Y.; 
Eddystone, Pa.; Richardson, Texas. 

Wagner, D. Assoc., Box 485, Altadena, Calif., (213) 681·4060. 
Wahl, A. C., & Assoes., Inc., Box 15220, CinCinnati, Ohio, (513) 821·3270, 

TWX: 513·571·1068. Branch Offices: Cleve:and, Ohio; Columbus, Ohio; 
Dayton, Ohio; Evansville, Ind.; Indianapolis, Ind.; Richmond, Ind. 

Waldman Assocs., 1094 W. Evelyn Ave., Sunnyvale, Calif., (408) 245·2500. 
Waldrip, Blankenburg, 7650 Chippewa Rd., Brecksville, Ohio, (216) 526·1100 
Wall Assocs., Box 195, DeWitt, N.Y., (315) 446·4100. 
Wallace & Wallace, 1206 Maple Ave., Los Ange:es, Calif., (213) 747·0401. 
Wallace, S. K., Assoc., Inc., Box 67, Lutz, Florida, (813) 949·1817. Branch 

Offices: Montgomery, Ala.; Miami, Fla.; Tampa, Fla.; Atlanta, Ga.;' 
Kernersville, N.C.; Matthews, N.C.; Memphis, Tenn. 

Walsh, J. V., & Assocs., Box 59 Teaneck, N.J., (201) 836·5700. 
Walter, Box AN, Los Altos, Cal., (415) 941·3141, TWX: 910·370·7458. 
Ware, J. A., & Assoc., 301 W. G St., San Diego, Calif., (714) 232·8578. 

Branch Office: Phoenix, Ariz 
Warner, A. J., Co., 4927 34th Ave. So., Minneapolis, Minn., (612) 729·7371. 
Ward/Davis Assocs., 770 S. Arroyo Pky., Pasadena, Calif., (213) 684·2840, 

TWX: 910·588·3755. Branch Offices: P'alo Alto, Calif.; San Diego, Calif. 
Warriner, D. A., Instr. Sales & Svc., 7920 Zimple St., New Orleans, La. 

Branch Office: Metairie. La. 
Wasson·Galiagher, 1024 N. Boulevard, Oak Park, III. 
Waugaman Assocs., 2785 N. Speer BlVd., Oenver, Colo., (313) 255·5000. 
Webb, H. R., Assoc., Box 13201, Orlando, Fla., (305) 855·5257. 
Wells, W. C., Co., 6055 N.E. Glisan, PGrtland, Ore., (503) 235·2437. 

Web Elctrn. Assocs., 18039 Crenshaw Blvd., Torrance, Calif., (213) 323·8676. 
Weber, J. L., 8150 Westfield Blvd., Indianapolis, Ind., (317) 255·4117. 

Branch Offices: Seattle, Wash.; Spokane, Wash. 
W11e~7J. L., Agen,y, 8150 Westfield Blvd., Indianapolis, Ind., (317) 255· 

Weber, J., 2700 Henry Hudson Pkwy., Bronx, N.Y., (212) 546·8306. 
Weeton, W. E., Co., Box 77 Needham Mass .. (617) 444·1012. 
Weightman & Assoc., 1226 W. Olive., Burbank, Calif., (213) 849·7711. 

Branch Office: Menlo Park, Calif. 
Weinberg, M., 1122 E. Clivden St., Philadelphia, Pa., (215) 549·1122. 
Weinreich, G., 11554 E. Northwest Hwy., Dallas, Texas, (214) 321·2800. 
Weiss, W. W., & Associates, 1780 Broadway, New York, N.Y. 
Weller Elctrn. Sales, Inc., Box 212, Worthington, Ohio, (614) 885·7819. 
Wes·K Assocs., 5917 Noble Ave., Van Nuys; Cal., (213) 989·3070, TWX: 

910·495·1770. 
Wenca Sales, 7728 M(}rgan Ave. S., Minneapolis, Minn., (612) 866·3639. 
Westaironics, Inc., 1800 N. Highland Ave., Hollywood, Calif., (213) 466· 

6201, TWX: 910·321·4226. 
West, J., 6747 N. Octavia Ave., Chicago, III., (312) 763·3500. 
Wesrep Corp .• 339 S. Robertson Blvd, Beverly Hills, Calif., (213) 655·9784. 
Wetterhahn, M., Co., Inc., 4420 Crescent Blvd., Pennsauken, N.J., (609) 

662·1611, TWX: 710·892·0762. Branch Office: Towson, Md. 
Wheelock, C. F., & Assoc., Inc., Box 1290, Birmingham, Ala., (205) 595· 

1172, TWX: 810·733·4481. Branch Offices: Fairhope, Ala.; Huntsville, Ala. 
Wheeler, R. J., Griggs·Midway Bldg., St. Paul, Minn., (612) 644·9557. 
Whelan, 2600 Far Hills Ave., Dayton, Ohio. Branch Office: Waterford, Pa. 
Whitcomb Assocs., 730 Deepdene Rd., Balimore, Md., (301) 889·1245, TWX: 

202·737·0763. Branch Office: Washington, D.C. 
White & Co.,777 N. First St., San Jose, Calif., (408) 292·8229. 
White, B., & Ga., Inc., 7 Church La., Baltimore, Md., (301) 484·5400. 
White, H. J., Co., Inc., 302 W. Marlton Pk., Cherry Hill, N.J .. (609) 428· 

2304. Branch Office: Towson, Md. 
White, L. G., & Co., Inc., 1110 Fidler La., Silver Spring, Md., (301) 

585·3141, TWX: 710·825·9535. Branch Office: Winston·Salem, N.C. 
White, L. G., Keystone, Inc., Box 246, Narberth, Pa., (215) MO 4·6505, 

TWX: 215·667-3949. 
White Sales Co., Inc., 20 Chestnut St., Needham, Mass., (617) 444·3676. 

Branch Office: Berlin, Conn. 
Whitehead, J. F., Co., Box 177, Guilford, Conn., (203) 453·3855. 
Whitesell, R. 0., & Assocs., 6691 E. Washington St., Indianapolis, I,nd., 

(317) 359·5374, TWX: 317·635·9766. Branch Offices: ft. Wayne, Ind.; 
Louisville, Ky.; Benton Harbor, Mich.; Southfield, Mich.; Cincinnati, Ohio; 
Cleve:and, Ohio; Dayton, Ohio; Pittsburgh, Pa. 

Whitmore Assocs., Inc., 535 N. Michigan, Chicago, III., (312) 321·1503. 
Branch Offices: Minneapolis, Minn.; Fort Wayne, Ind. 

Whitney, M. E., Assoes., 1400 N. Uhle St., Arlington, Va., (703) 524·5642. 
Widdekind, M. K., Co., Inc., 815 W. Ewing, Seattle, Wash., (206) 284·8020. 
Wieler & Co., Box 708, Downey, Calif., (213) 861·9223. Branch Office: 

Sunnyvale, Calif. 
Wild, J. J., Inc., 400 Jericho, Tpke., Jericho, N.Y., (516) 921·7100; 

Branch Offices: 'Laurel, Md.; Needham, M.ass.; Ramsey, N.J.; Hastings·on· 
Hudson, N.Y.; Southampton, Pa. 

Wiley, P. f., Co., 1632 Silverlake Blvd., Los Angeles, Calif., (213) 663· 
8028, TWX: 910·321·4166. 

Wilkinson, R. L., Inc., 707 Stevenson La., Towson, Md., (301) 377·7800. 
Branch Office: Glenside, Penna. 

Wilks, E. L., Co., Box 34466, Dallas, Texas, (214) 242·5321. 
Willgold Elctrn. Sales Corp., 100 N. Village Ave., Rockville Centre, N.Y., 

(516) 764·4022. ' 
Willams·Assocs. Inc., 4971 Jackson St., Denver, Colo., (303) 388·4391, 

TWX: 303·292·3249. Branch Offices: Salt Lake City, Utah; Albuquerque, 
N.M.; Phoenix, Ariz. 

Williams, H. R. Assocs. Inc., Box 344, Ridgewood, N.J .• (201) 444·5392. 
Branch Office: Weirsdale, Fla. 

Williams, J. Assocs., Box 2644, Califon, N.J., (212) 691·2430. Branch 
Office: New York, N.Y. 

Willoughby·Fowler·Wright, Box 486, Richardson, Texas, (214) 235·3664 
Wimberly, W. Co., 532 s. fort Harrison, Clearwater, Fla., (813) 446·7072. 

Branch Office: Orlando, Fla. 
Winfield Eletrn. Sales Co., 666 N. E. 125th St., N. Miami, fla., (305) 

751·5566 TWX: 810·848·8772. Branch Office: Atlanta, Ga. 
Winslow, D.' Co., 24 California St., San Francisco, Calif., (415) 982·8644 
Winslow, E. A., 206 Nortli CI.ay Ave., St. Louis, Mo., (314) 965·5880. 

Branch Office: Kansas City, Mo. 
Wolff, A L., Co., 2485 Huntington Dr., San Marino, Calif., (213) 793·9149 
Wood, A. M., Box l·A. Arcadia, Calif., (213) 283·1201, TWX: 910·589·3368 
Woods, G. E. Assocs. Inc., 2415 S. Manchester Ave., Anaheim, Calif., (714) 

633·9370. Branch Offices: Los Altos, Calif.; San Diego, Calif. 
Wright Engrg., 180 E. California Blvd., Pasadena,. Calif., (213) 681·2651, 

TWX: 910·588·3753. Branch Office: Los Altos, Calif. 
Wyborny Sales Co., Box 17070, Dallas, Texas, (214) 381·4645 
Wyncote Inslrumentation, 365 E. Butler Ave., Ambler, Pa., (215) 643·2440 

y 
Yale Assocs., Cherry Valley Rd., Gilford, N.H., (603) 293·2285 
Yarbrough Sales Co., 5808 Monterey Rd., Los Angeles, Calif., (213) 254· 

5101, TWX: 910·321·3577 
Yarussi, E. P. Co., 312 Rockfield Rd., Pittsburgh, Pa., (412) 221·4676 
Young, F. Assocs., 555 Winton Rd. N., Rochester, N.Y., (716) 482·1555 
Yount, J. Co., Box 17270, Dallas, Texas, (214) 391·4125 

z 
Zak & Assocs. Inc., 230 S. Bemiston, St. Louis, Mo., (314) 727·8559 
Zang, H. C. Agency, 64 Prairie Ave., Buffalo, N.Y., (716) 877·3677 
Zaslow Sales, 6 Newberry Rd., Bloomfield, Conn., (203) 242·7781, TWX: 710· 

425·5418. Branch Offices: Milford, Conn.; Lowell, Mass.; Northboro, Mass. 
Zimmerman, W. E. Co., 15443 Cabrito Rd., Van Nuys, Calif .. (213) 787·4240 
Zimmerman, W. H. Inc., 112 DeWitt St., Syracuse, N.Y., (315) 474·4889, 

TWX: 7J()'541·1572. Bcanch Office: Rochester, N.Y. 
Zlowe, L. Co., Inc., 16 North Central Ave., Hartsdale, N.Y" (212) MU 

7·7282 
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electronic engineers master 

DIRECTORY OF SALES REPRESENTATIVES 

GEOGRAPHICAL SECTION (For alphabetical listing see pages 3213·3223) 

Main office listings arranged alphabetically within each state and city, with phone and 
TWX numbers. Listings also include: 

• Branch office addresses, phone and TWX 
numbers. Branch offices are also listed 
geographically with a cross-reference to the 
main office listing for complete information. 

• Types of accounts served. 
Facilities and services .. 

• Number of salesmen. (Parentheses 
indicate number of salesmen who 

• Manufacturers represented. are engineers.) 
This is the most complete list available of independent sales representatives selling 
electronic equipment, components and materials. 

GEOGRAPHICAL SECTION 

ALABAMA 
Birmingham 
CONTROL··EQUIPT. co., INC. (See Atlanta, Ga.) 
NICKERSON, F. C. CO., INC. (See Decatur, Ga.) 
SMITH, M. K. INC. (See Charlotte, N.C.) 
TAYLOR, M. F. CO., (See Silver Springs, Md.) 
TECHNICAL MARKETING, INC. (See Orlando, Fla.) 
WHEELOCK, C. F. & ASSOC., INC., Box 1290, (205) 

595·1172. TWX: 810·733-4481. 
Branches: P.O. Box 515, Fairhope, Ala., (205) 928-
9892; 2809 Newby Rd. SW, Huntsville, Ala., (205) 
539-0631. 
Factories: Allenair; Atkomatic Valve; Cross Mfg.; 
Gresen Mfg.; Houdaille Hydraulics; Post Electrn.; 
Rex Hanna Co.; Tuthill Pump Co.; Veeder-Root; 
Versa Prod.; Young Radiator. 
Selling To: * I. Salesmen: 4 (eng 4) 
Services: Warehouse 

Huntsville 
BCS ASSOCS., INC. (See Orlando, Fla.) 
BROWN, W. A. & ASSOCS., INC. (See Orlando, Fla.) 
CARTWRIGHT & BEAN, INC. (See Memphis, Tenn.) 
COL-INS-CO., INC. (See Orlando, Fla.) 
CRAFT ASSOCS. CO. (See Atlanta, Ga.) 
DUCKETT, C. SALES CO. (See Atlanta, Ga.) 
GENTRY ASSOCS., INC. (See Orlando, Fla.) 
HAYDEN, A. ASSOC. (See EastPoint, Ga.) 
HIGHSMITH, J_ L. & CO. (See Charlotte, N.C.) 
HOLMES, E. G. & ASSOCS. (See Chamblee, Ga.) 
KEMP ENGRG. CO., INC. (See Dallas, Texas) 
LEE ASSOC., INC. (See Orlando, Fla.) 
MURPHY & COTA (See Atlanta, Ga.) 
N. B. S. INC. (See Ft. Lauderdale, Fla.) 
REYNOLDS & ASSOCS., INC. (See Eau Gallie, Fla.) 
TECHNICAL ASSO·CS., INC. (See Orlando, Fla.) 
TECHNICAL MARKETING, INC. (See Orlando, Fla.) 
WHEELOCK, C. F. & ASSOC. (See Birmingham, Ala.) 

Fairhope 
WHEELOCK, C. F. & ASSOC. (See Birmingham, Ala.) 

Montgomery 
WALLACE, S. K. ASSOC., INC. (See Lutz, Fla.) 

ALASKA 

Anchorage 
ARVA, INC. (See Seattle, Wash.) 
MERRITT, R. CO. (See Seattle, Wash.) 
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ARIZONA 
Phoenix 
BFA (See Denver, Colo.) 
JACK BERMAN CO., INC. (See Inglewood, Calif.) 
BISHOP ENTERPRISES, INC. (See Aurora, Colo.) 
COHN & SHANE, INC. (See Los Angeles, Calif.) 
DOWERS, A. A. CO. (See H,untington Park, Calif.) 
GRAMER & CO., 110 W. Camelback Rd. 

Factories: Ackerman Engravers; Acton Labs.; 
Adams, F. P. Co.; Amco Engrg.; Bowmar Inst.; 
EEMCO Div.; Hysol Div.; Industrial Elctrn. Engrs.; 
NIP Co.; National Beryllia Corp.; Shaw Insulator 
Co.; Sparta Mfg.; Technology Inst.; U.S. Com
ponents; U.S. Terminals; Victory Engrg.; Ward 
Leonard Elec. 
Selling To: * I. Salesmen: 3 (eng 2) 

HARRIS, B. CO. (See Los Angeles, Calif.) 
HECHT, HENSCHEN AND ASSOC., Inc., 2435 E. Uni· 

versity Dr., (602) 275-4411. TWX: 910-951..0635. 
Branch: 3997 E. Bayshore Rd., Palo Alto, Calif., 
(415) 969·3131. 
Selling To: * M,D,1. Salesmen: 5 (eng 2) 
Services: Warehouse 

HOWE & HOWE SALES INC., 4109 N. 18th St., (602) 
264-7971. TWX: 910-951-1308. 
Factories: APM Hexseal; Chicago Miniature Lamp; 
Daven Co.; ETC Terminals; Goe Engrg.; Insulectro; 
Philco Ford; Potter & Brumfield; Sealol; Thermal 
American Fused Quartz; Thermolab; Vanguard; 
Viking Ind.; Virginia Panel; Weckesser Co.; Zero 
Mfg. Co. 
Selling To: * M,D,1. Salesmen: 3 (eng I) 

HYTRDNIC MEASUREMENTS, INC. (See Denver, Colo.) 
IFM-SOUTH (See Hollywood, Calif.) 
INTERSTATE MARKETING ASSOC. (See Woodland 

Hills, Calif.) 
KING ENGRG. CO. (See Encino, Calif.) 
KNIGHT, W. B. CO., INC. (See Inglewood, Calif.) 
KOESSLER SALES CD., INC. (See Burbank, Calif.) 
LUSCOMBE ENGRG. CO. (See Pasadena, Calif.) 
MAYDWELL & HARTZELL (See San Francisco, Calif.) 
MICHAEL, C. INC. (See Glendale, Calif.) 
MOORE, H. A. SALES CD., Box 7245, (602) 274-0060. 

Factories: Jontz Mfg. Co.; E. F. Johnson; Littel
fuse, Inc.; Lowell Mfg. Co.; Marden Electrn.; 
Mercury Elctrn.; J. W. Miller Co.; Pomona Elctrn.; 
Sprag~e Prod. Salesman: 1 
Selling To: * A,D,1. Services: Warehouse 

MOXON ELCTRNS. CORP. (See Los Angeles, Calif.) 
O'HALLORAN ASSOCS. (See N. Hollywood, Calif.) 
PLS ASSOCS., INC. (See Englewood, Colo.) 
SHEFlER-KAHN CO., INC., 2017 N. 7th St., (602) 

258-7893. TWX: 910-951-0659. 
Branch: 408 San Mateo Blvd. N.E., Albuquerque, 
N. Mex., (505) 265-7077. 
Factories: Alpha Wire; Bobrick Aero Missile Prod.; 
Budd-Polychem Div.; Fusite Corp.; Hydra Elec. Co.; 
Jensen Mfg.; Kulka Elec.; Ohmite Mfg.; H. H. 
Scott; Triplett Electrical Inst. 
Selling To: * A,M,D,I. Salesmen: 6 (eng 2) 
Services: Warehouse 

(For alphabetical listing see page 3213) 

SNITZER, T. L. CO. (See Los Angeles, Calif.) 
STRASSNER, R. A. CO., INC. (See Los Angeles, Calif.) 
THORSON CO. (See Los Angeles, Calif.) -
WARE, J. A. & ASSOC. (See San Diego, Calif.) 
WILLIAMS-ASSOCIATES, INC. (See Denver, Colo.} 

Scottsdale 
AR/TEC, INC., Box 727, (602) 947-6304. 

Factories:. Andersen Labs.; Avanti R&D; Circuit 
Structures; D-Cemco; Electrro-Mech Comp.; Ex
cellon Ind.; Giannini Voltex; Kleer-Vu Ind., Inc.; 
L. Frank Markel & Sons; Macronetics; Multisonic 
Sys.; National Wire & Cable; Pacific ReSistor; 
Power Sys.; Precision Arc; Product Improvement; 
Protronics Ind.; Sonobond; Sturdilite Prod.; TMC 
Sys.; Torkon Fastener; Transformer Engr.; Wells 
Elctrn.; Whistler Elctrn. Salesmen: 2 
Selling To: * M,D,1. Services: Warehouse 

ALLEN ASSOC., 55 W. 1st Ave., (602) 946-4903. 
Factories: Affiliated Mfg.; Ace Engrg.; Danex; 
Electro Materials; Hughes Welders; Integrated 
Circuit Engrg.; Metex Corp.; Moorlee Mfg.; Speed 
Feed Sys.; Tenney Engrg.; Transistor Automation. 
Selling To: * I. Salesman: 1 (e·ng I) 
Services: Repair 

APPLETON, H. CO. (See Los Angeles, Calif.) 
BENNEWITZ ASSOCS., INC. (See Albuquerque, N.M.) 
BIZTEK CO., INC. (See Toluca Lake, Calif.) 
CDMPAR ROCKY MOUNTAIN, 84 W. First St., (602) 

947-4336. TWX: 910-950-1293. 
Branches: 2129 San Mateo Blvd., N.E., Albu
querque, N.M., (505) 265·1020. TWX: 910-989-
1659; 300 E. Hampden Ave., Ste. 401, Englewood, 
Colo., (303) 781-0912. TWX: 910-933·0183. 
Factories: Acopian; Bissett-Berman; Coron; Denes 
Co.; Eagle Signal; Electro Materials Corp.; Elec
tronized Chemicals Corp.; Deutsch Filtors; Hath
away Instr.; Microdot; N. E. Instr.; Paktron; 
Powercube; Signetics; Stow Labs.; Tec Magnetics; 
Unitrode. Salesmen: 4 (eng 4) 
Selling To: * M, I. Services: Warehouse 

D0:If3~ ENTERPRISES, INC., Box 1297, (602) 946-

Factories: Automatic Elec.; Carstedt Res.; Cir
cuitronics; Continental Device; Electro Techniques; 
Electronic Measurements; Fenwal Elctrn.; G-V 
Cont.; General Time; HFS Mfg.; Infinetics, Inc.; 
International Electro Exchange; Midwec Corp.; 
Orange County Nameplate; Omtronics Mfg.; Pre
ferred Elctrn.; Paris Precision Prod.; RCL Elctrn.; 
Stackpole; Tachtronics Inst.; Times Wire & Cable 
Div. 
Selling To: * 0, I. Salesmen: 3 (eng 2) 

ELECTR. MFGRS. CONSULTANTS INC. (See Colorado 
Springs, Colo.) 

EN~~_~~~ll~G SALES ASSOCIATES, Box 544, (602) 

Factories: Associated Res.; Associated Testing 
Labs.; Atlas Chemical Ind.;. Axion Corp.; Burnes 
and Towne Inc.; C & K Components; Eldre Com
ponents; Eraser Co.; Essex Wire; Film Micro
elctrn.; Gordos Corp.; Magnecraft Elec.; Poly
phase Inst.; United Aircraft; Wells Elctrn. 
Selling To: * M,D,1. Salesman: 1 (eng I) 
Services: Warehouse, Display Area 
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SALES REPRESENTATIVES DIRECTORY - Geographical 
KEY REPRESENTATION (See Los ADleles, ,Calif.) 
ROBERTS, E. V. & ASSOCS. (See Culver City, Calif.) 
RUNYON CO., INC., 6825 E. Thomas, (602) 947·5711. 

TWX: 910-950·1290. 
Factories: Advance Circuits; Barry Contls.; Dy
namic Inst.; Electra/Midland Corp.;, Glasseal 
Prod.; Glenalr; Glentronics; Hopkins Engrg.; Iso
film Inti.; Joy Mfg.; National Connector Corp.; SR 
Engrg.; G. T. Schjeldahl Co.; Scott Elctrn.; Sky
dyne, Inc.; Voltronics Corp.; Wabash Magnetics; 
Weston. Services: Warehouse, Mailing List 
Seiling To: * M,D,I. Salesman: 1 (eng 1) 

SCHOEFFLER, F. ASSOCS., 6912 E. Horseshoe Rd., 
(602) 948-3470. 
'actorles: Clcoil Corp.i.. Elctron. Specialty Co.; 
Electro Film; Microtran !;o. 
Seiling To: * I. Salesman: 1 (eng 1) 

VINSON ASSOCS., INC. (See Englewood, Colo.) 

Tempe 
GATES, F. Y. CO., INC. (See Salt Lake City, Utah) 
HYER ASSOCS. INC. (See Englewood, Colo.) 

ARKANSAS 
LittleRock 
MacDONALD, B. C. & CO. (see St. louis, Mo.) 

Magnolia 
SCHOONMAKER, J. Y. co. (See Dallas, Texas) 

CALIFORNIA 
Alameda 
PREMMCO/PH (See Long Beach, Calif.) 

Alhambra 
RIEDEL, M. W. & CO., 2215 W. Valley, (213) 283-

7694. TWX: 910-589-3375_ 
Branches: 1812 Santa Fe, Delmar, Calif., (714) 
459-6473; 941 E. Charleston Rd., Palo Alto, Calif., 
(415) 327-5652. 
Factories: American Camp.; Andersen labs.; Aztec 
Elctm.; Columbia Technical Corp.; International 
Electro Exchange; Mlcrofab, Inc.; Phelps Dodge 
Elctm. Prod.; Physical Sciences; R.C.L. Elctrn.; 
Sanders Assocs.· Voak Engrg. 
Selllni To: * M,b,1. Salesmen: 7 (eng 3) 
Services: Warehouse 

(See Advertisement This Page) 

Altadena 
MUIR\.D., 2909 N. Lake Ave., (213) 681-2516. 

SellDg To: * A,D,I. 
Services: Warehouse, Technical Service 

WAGNER. D. ASSOC., Box 485, (213) 681-4060. 
Factor .. s: Ajax Condenser; Alpha Camp.; Artted 
Co., Inc.; Clad-Rex Div.; Connector Corp.; Digital 
Inst.; Flight Sys.; Greenray Ind.; Marvel Elctm.; 
M.C'!. Eletm.; Metric Engrg.; Neshamlny Trans
former; Oaktron Ind.; Oven Ind.; Piezo Crystal 
co." Plastic Ware; RFl Ind.; Stampede, Inc. 
Sellnr; To: * M,I. Salesmen: 3 (eng 3) 
Services: Mailing Listings 

Anaheim 
L & M SALES, 2404 S. Redwood Dr., (714) 774-0492. 

Factories: Crimpco Engrg.; Device Seals, Inc.; 
Diversified Elctm.; Elmag Corp.; Optomechanlsms, 
Inc." Milton Ross Co. 
Sell ng Ta:* M,D,I. Salesmen: 2 

REP ASSOCS. (See Los Angeles, Calif.) 
WOODS, G. E. ASSOCS., INC., 2415 S. Manchester 

Ave., (714) 633·9370. 
Branches: 1184 Los Altos Ave., los Altos, Calif., 
(415) 941-3343; Box 11308, San Diego, Calif., 
(714) 279-7120. 
Factories: Crest Ultrasonics Corp.; Dexon/• Inc.; 
Flotron Ind.; Headway Res.; Henes Mfg.; Mughes 
Alrcraftj Kleer-Vu Ind.; Product Improvement; 
Protromcs Ind.; Sonobond Corp.; Tekform; G. E. 
Woods Co. Services: Warehouse, Direct Mall 
Selling To: * I. Salesmen: 5 (eng' 5) 

Arcadia 
L Y~~~'t7~3. co., 1125 Singingwood Drive, (213) 

Factories: Dictation Prod'L Dow-Key Co.; Electra 
Corp.; Erie Technological I'rod.; Gentec Inc.; I E 
Mfg.; Oneida Elctm Mfg.; Pageant; Rola Div.; 

, Tele-Cassette; Telephone Dynamics Corp. 
Seiling To: * 0,1. _ 

WOOD, A. M. CO., Box I-A, (213) 283-1201. TWX: 
910-589·3368. 
Factories: E-l-Hook Test Prod.; Langevin Div.; 
Robinson-Nugent; Reeves-Hoffman; Syntronic 
Instr.; Tansltor Elctrn.; Westport Dev. & Mfg. Co. 
Seiling To:* M,D,I. Salesmen: 4 (eng 3) 

Atherton 
WADSWORTH MFG. ASSOC., INC. (See Liverpool, N.Y.) 

Berkeley 
HUGHES, It S. CO., INC. (See Los Angeles, C~lif.) 
LA MOREE, C. D. (See los Angeles, Calif.) , 

Beverly Hill. 
WESREP CORP., 339 S. Robertson Blvd., (213) 655-

9784. 
factarles: Apache Ceramics; Dial Prod.; National 
Laminating Mfg.; Sauerelsen Cements; Thermo-
flex. ' 
Selllnr; To: * M, I. Salesmen: 4 (eng 3) 
Services: Warehouse, Direct Mall Adv. 

Burbank 
CARTER, J. ASSOC., 2600 W. Olive Ave., (213) 843-

3292. TWX, 910-498-2235. 
Factories: Electro VOice; Electrovert; JFD Elctrn.; 
Javelin Elctm:.i McMartin Ind'j. Mercury Elctm.; 
Daktron Ind.; I rlad Dlstr.; VPI vari-Prod. 
Seiling To: * A,D. Salesmen: 4 
Services: Warehouse 

KOESSLER SALES CO., INC., 2010W. Burbank, (213) 
849-5716. 
Branch: 4614 N. 7th St., Phoenix, Ariz., (602) 
264-4031. 
Factories: Audio Access.; Audio Devlce~; R. T. 
Bozak Mfg.; Elpa Marketing Inds.; Mcintosh 
Audio; Mcintosh lab; Magnecord Dlv.-Telex; Mor
tronlcs'b Picker-Briggs; Telex Acoustics Prods.; 
Viking Iv.-Telex; Womer Elctrn. Devices. 
Seiling To: * A,D,I. Salesmen: 4 
Services: Warehouse 

(S6e Advertisement This Page) 
M~~~l49j: F. & ASSOCS., 4421 Riverside, (213) 

Branch: 1624 E. Maywood Ave., Santa Ana, Calif., 
(714) 836-5911. 
Factories: ACI Inc.; A. Ansley Mfg.; Digital Sen
sors Inc. 
Sell(nr; To: * I. Salesmen: 5 (eng 4) 

OLANDER, R. & co., Box 1485, (213) 843-5200. 
TWX: 910-498-2720. 
Factories: American Astrlonics; Computer Meas
urements; Ferranti Etec.; Ferranti-Packard, Ltd.; 
Greibach Inst.; Neweli Ind.' NJE; Sparton South
west; Texas Inst.; Universal Ad·Yu Elctrn.; Xetex 
Elctrn. Services: Repair, Warehouse 
Seiling To: * A,M,1. Salesmen: 28 (eng 8) 

'(Burbank) CALIFORNIA 

M. W. RIEDEL & CO: 
REPRESENTATIVES 

TECHNICAL SALES STAFF 
STOCKING FACILITIES 
PREMIUM PRODUCTS 

Cables Delay Lines Resistors 
_ Coatings Pofentiometers Switches 

Connectors Relays Transformers 

M. W. RIEDEL & CO. 
2215 W. Valley BlVd., Alhambra, Calif. 91803 
TWX 910-589-3375 • Phlln, (213) 283-7694 

BRANCH OFFICES 
CALIFORNIA 

1812 Santa fe, Del Mar • (714) 459-8473 
, 141 E. Charleston Road' Suite 10 

Palo Alto, calif. 94303 
(415) 327-5852 

Manufactura,. Reps in 
SOUTHERN CALIFORNIA 

SOUTHERN NEVADA 
ARIZONA 
HAWAII 

5.",'..., 
DISTRIBUTORS, INDUSTRIALS 
ELECTRONIC MANUFACTURERS 

GOVERNMENT AGENCIES 

Main OfRce 
2010 W. Burbank Blvel_ 
Burbank, Calif. 91506 
Phone: 213·849-5716 

Brandl Offic. 
4614 North Seventh Street 

Phoenix, Arizona 85014 
~one: 602.264-4031. 
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,CALIFORNIA (Burbank) 'SALES REPRESENTA fIVES'~IRECTORY --- Geo9r~phiccd 
SHEPHARD-5TERN W., 4109 Burbank Blvd., (213)' 

849·6671. TWX: '910-,198.2208. 
Faetarles, Amperex Elctrn; Better Coli & Trans
fOrmer; Continental-Wlrt Elclrn.; Electronic' Res.; 
Lenox-Fugle, Elctrn.; /:ofational Tel-Tronlcs; Rayonlc 
Tube' Co.; Rotating Components; TDK ·Elclrn. 
Seiling To: * 0,1.. . Salesmen, 3 (eng 3) 
Services, Warehouse 

TEcH-SER, INC., Box 3255, (213) 846,9631. ,TWX: 
910-498-2709. '. ' 
Branches, 477 Castro St., Mountain View, Calif., 
(415) 969-9020. TWX: 910-379-6495,Box U1544, 
Sail Diego, Calif., (714) 222-1121, '102,10 Monroe 
Dr., ,Dallas, Texas, (:214) 358.2504 .. 
Fa.ctorles: Basic Cefamics Inc., J. G. Biddle; Bur
roughs, Computer Logic; Dytro Corp., Electronic 
Res. Assocs., Lorlin Ind., Modular Clrcultsl RC-95, 
Inc., Redcor corp.; Rohde·& Schwarz Sales, Slg
natron Corp.; 'Trio-Tech, Inc.; Wall Eletrn.; Zel-. 
tex Inc. 

'selling To, * M,I. Salesmen, 10 (eng 9) 
Senices: Repair, Warehouse, ModificatiOn Capa-
bility . 

WEIGHTMAN & ASSOC., 1226 W. Olive, (213) 849~ 
7711; . 

'Branch: 120 Santa Margarita Ave., Menlo Park, 
Calif., (415) 385-2885. " 
Factories: Borg-Warner Thermoelec.; Bourns, Inc.; 
BTU Engrg.; Chicago Dynamic Ind.; Comco Sup
ply; J. FI.uke Mfg.; Johanson Mfg.; Parker Inst.; 
PreclslonSys.; Stevens·Arnold, Inc.; Transistor 
Elctrn.; USM Corp, 
Selling To, * I. Salesmen: 9 (eng 4) 

(See A~vertisement Page 8225) 

Burlingame 
CAMPBELL & GEORGE CO., 840 Mahler Rd., (415) 

:;~~~~~\331 T St., Sacramento, Calif., (916)' 

::~i:~;!; Eagle Signal Div.; Firing Circuits; Fur
nas Elec.; Healy·Ruff Co.· Heinemann Elec.; Lex.
ington Elec.; Sola Elec. blv.; Transtector Sys. 
Selling To, * .M,D.1. Salesmen: 5 (eng 5) 
Services, Warehouse 

DILLON STEVENS & CO. (See Los Angeles, Calif.) 
DYNAMIC ASSOCS.,/LEASEAMETRIC, INC. (See Los 

Angeles, Calif.) 
LOGAN, J. & ASSOCS., 801 Mahler Rd., Suite D, 

(415) 697-6100. TWX, 910·375-3382. 
Factories: APM·Hexseal, Central Transformer; 
Com pac Engrg.; Consolidated Wire Corp.; Controls 
Switch Div.; CTS Corp.; CTS-Knights; Dickson 
Elctrn.; Gowanda Elctrn"h Griffith Plastic Prod.; 
IERC Div.· IRC Div.; Met ode Elctrn.; Phaostron; 
Potter co:; Sterling I nst. 
Seiling To, * M'~J" Salesmen,S (eng 3) 
Services, Direct Mall 

MONTGOMERY BROS., INC., 1831 Bayshore, (415) 

:~~~~~~~; 4800 District Blvd., Los Angeles, Calif., 
(213) 589-6321, 1632 N.W. Johnson St., Portland, 
Ore. (503) 223-4197· 911 Western Ave., Seattle, 
Wash., (206) 624·7297; Box 6079, Salt Lake City, 
Utah, (801) 484·8871; 3530 Addison st., San. 
Diego, Calif., (714) 224-4513. 
Factdrles, AquaMatic, Athena Cant.; Badger Meter 
Mfg. Co.; Chromalox, Inc.; CommerCial Filters 
Corp.; Cycle-Dyne, Inc., Gelman Inst. Co.; Gr~en
berg Elec"1 Kanthal Corp.; Matt MetallurgIcal 
Corp.; Pac fic Chroma lox; Pereny Equip.; Sta
Warm Elec.; Weco Division; L. Wiegand, Zeston. 
Selling To: * M,D,I, Salesmen: 30 (eng 5) 
Services, Warehouse 

PETERS-DE LAET, INC., 1606 Rollins Rd., (415) 

g;~~~~~~; 13845 S. Hawthorne Blvd., Hawthorne, 
Calif., (213) 772-4226; 5937 North Greeley, Port
land Ore., (503) 285-7703; 1703 Nagle PI., 
Seatile, Wash., (206) 322-2215; 910 15th St., 
Sacramento, Calif., (916) 442-0769; Hilton Office 

Bldg., ·Denver, 'Colo., (303) 255-2171, 323' W. 
1410, South, Salt Lake City, Utah, (801) 484-7649; 
11 Sout~ Jefferson; Spokane, Wash., (509) 624-
0137. , 
Factories: Avdel Corp.; Bic, InC'.; Budwlg, Mfg., 
Cole-Hers.e.e; 0 & B Elctrn.; ETC, Inc., Electrovert, 
lAC.; li:ore Prod.; Marson· Fasteners Corp.; Molex 
Prod. Co., 3M Co.; Tyton·· Co., Virginia Panel; 
,Wik-It Elctrn. Services: WareOOuse 
Selling To: * M,I. 'Salesmen: 20 

ST~i~~~' J. E. CO., 1319 Howard Ave., (415) 342' 

Factories: Calif. Etching Corp:; Circuit Structures 
Lab.; Clark Crystal Corp., D·Cemco, Inc.; Eastron 
Corp.; Flight Sys., Inc.; Gre~nray Ind.; Metric 

, Engr. Co., Oven Ind.; Plastic Ware, R F Lind. 
I Selling To, * A,M, I. Salesmen: 2 (en~ 2) 

Canoga Park 
ANDERSON/KRUSE ASSOC., Box 1225, (213) 341· 

3020. 
Factories, American Monarch; Dorann Co.; Hoag· 
land Instr:; Kessler·ElliS Prod.; Printact Relay 
Dfv.· Staffall. 
seUlng To: * 0,1. Salesmen: 2 (eng 2) 

Compton 
SIMPLEX WEST INC., 2901 E. Val Verde Ct., (213) 

774-3170, 
Branches, 1255 Post St., San Francisco, Calif., 
(415) 673-~873; 2450 Sixth Ave. S., Seattle, 
Wash., (206) 623·0123. 
Factories, S. H. Couch Co.; PLM Products; Sim
plex Wire & Cable Co. 
Selling To, * 0,1. Salesmen: 8 (eng 1) 
Services, Warehouse 

Culver City 
ALDERSON, w. ca. INC., 8548 .Washington Blvd., 

(213) UP 0·9286. TWX: 910-340-6354. ' 
Factories, Argos Prod.; California Chassis; Federal 
Sign & Signal~ Jensen Mfg. Div.; J. Millen Mfg., 
Perma-Power Co., Trippe Elctrn., Turner Micro
phone. 
Selling To, * A,M,D,I. Salesmen: 4 (eng 1) 
Services: Warehouse 

SODARO CO., 3753 S. Robertson Blvd., (~13) 838-
5272. 
Faciories, 'Digital Elctrn.; Electrospace Corp.; T T 
Electrn. 
Selling To, * I. Salesmen: 2 (eng 2) 

ROBERTS, E. V. & ASSOC., INC., 9601 W. Jefferson 
Blvd., (213) 870-9561. TWX, 910·340·6363. 
Branches: 800 San Antonio Rd., Palo Alto, CaUf., 
(415) 324·1671; 77 Third Ave. W., Scottsdale, 
Ariz., (602) 947-7695, 4379 30th St., San Diego, 
Calif., (714) 282-7691. 
Selling To, * M, I. Salesmen: 12 (eng 12) 
Services, Repair, wareho1use, Direct Mail Facility 

Cupertino 
DEERE ELCTRN., INC" 20440 Town Center La., 

(408) 257-3040;. . • 
Factories, Hughes; Inti. Elctrn. Ind., Inc.; DIviSIon 
of Call Ins Industries, Inc.;' Kelvin Assoc., Pre
cision Elctrn. Co.; Qliest Elctrn. Dev., Standard 
Condenser; Vanguard Elctrn. 
selllng To: * ·M,D,I. Salesmen': 2 (eng 1) 
Services, Warehouse 

SNITZER, T. L. CO. (See Los Angeles, Calif.) 

Danville 
KSANDER, G. C'!.'j Box 803, (415/ 837-4669. 

selling To: * M,D,I. Sa esmen, 2 (eng 1) 

DalyOity 
DEL BUCCHIA R. & ASSOC., 15 Southgate Ave., Ste. 

225 (415) 756-8414. 
Faciorles, Alco Elctrn .• , Irad Inc.: Jackson Elec.: 

PORTER COMPANY 

17000 Ventura Boulevar,d 
Encino, California 91316 
Telephone 213 788-2350 

component sales and engineering representatives' 

;'\ 

3226 (For alphabetical listing see palte 3213)" , 

Keystone Elctrn.;Kings Elctrn.;'Mercu,.yElctrn.; 
Resistance Prod. Co:, Sonotoile'Corp.. . ., 
Selling roo *. M;D,I.salesman,~. ,(eng 1) 

DOWERS, A. A. CO: (See Huntington Park, Calft.) 

DelMar 
RIEDEL, M. W. CO. (See Alhambra,Calif.) 
SNITZER, T. 'L. CO. (See Los Angeles, Calif;) 

oowney 
WIElER & CO., Box 708, (213) 861-9223. 

Branch: 405 So. Sunnyvale 'Ave., Sunnyvale, Calif., 
(408) 736-6098. . . 
Factories: Acoplan Corp.; American Elctrn. Lab.; 

'Cabtron Corp.;. Control Logic; Dalmo Victor, Dy
Ironics, GPS Inst.; Measurement. Cant. Devices; 
Mlracle·HiII Elctrn.; Program Elctrn., Specific 
Prod., Star Parts Co.; Time Sys. 
Selling To, * M,1. Salesmen: 4 (eng 4) 
Services, Repair, Warehouse 
I 

EI Monte 
HE~~'~~20~' T~l9Al~~ggj:3:~g~ Double Dr., (213) 

Factories: Cermetron Corp., de Haart Inc.; Electro
glas, Inc.; Electro Materials ,Corp., Navan, Seml-
metals; South Bay Tech.; Taft-Peirce Mfg. . 
Selling To, * M, I. Salesmen, '2 (eng 1) 
Senices: Sales oryly 

EI Segundo 
SAXON, c. W. & ASSOC., Box 517, (213) EA 2-2111. 

Factories: Ceramaseal; Concord, Cooke Vacuum; 
Radio Camp.; Rowe Industries, Technical Camp.; 
Whitso. Services: Warehouse_ 
Soiiing 10:* M,I. Salesmen, 4 (eng 4) 

Encino 
CDH ASSOC., 18075 Ventura Blvd., (213) 345·1644. 

Factories: Acton Lab., Elctrn. Measurements; 
Fairchild Cant., Kinetic Technology. 
Selling To:* M,I. Salesmen: 3 (eng 3) 
Services: Repair 

CAIN & CO., 15720 Ventura Blvd., (213) 783·4700. 
Branches, 175 S. San Antonia Rd., Los Altos, 
Calif., (415) 948-6533; 3595 Mt. Acadia Blvd., 
San Diego, Calif., (714) 278-1031; 1203 Iron· 
wood Dr., Mt. Prospect, III., (312) 253-3578, 7515 / 
AnnapOlis Rd., Hyattsville, Md., (301) 459·6400, 
45 Essex St., Melrose, Mass., (617) 665-8600; 
253·16 NOrthern Blvd., Little. Neck, N. Y., (212) 
428-3636, 324 First St., liverpool, N. Y., (315) 
457·4871; Bala·Cynwyd, Penna., (215) 664-3797· 
8609 Northwest Plaza Dr., Dallas, Texas, (214\ 
369·2897, 2485 lipton Rd., Columbus, Ohio, (614) 
861-2119, P. O. Box 261, South Amboy, N. J., 
(201) 727-1900; 3112 W. Kennedy Blvd., Tampa, 
Fla., (813) 876-1233. 
Factories, Alto Scientific Co.; General Atronics, 
Hylectronics, Physical Eletrn. Labs.; Raytheon Com
puter; RHG Elctrn. Lab; Sperry Microwave Elctrn. 
Div.; Unitron; Vector/Teledyne. 
Selling To, * M,I. Salesmen, 25 (eng 25) 

KING ENGRG; CO., 15720 Ventura Blvd., Ste. 608, 
(213) 981·0161. ; 
Branches, 525 S. Grant, San Mateo., Calif., (415) 
342·9645; 5045 N. 12th St., Phoenix, Ariz., (602) 
266·3485; 2260 Calle Frescota, La Jolla, Calif., 
(714) 459·7444. 
Factories: Advanced Dev.; Airpax Elctrn., Dynamic 
Sys. Elctrn.; Electronic Assocs.; Federal Scientific' 
Corp.; litton Memory Prod. Div.; Memory Tech
nology; Sanders Assocs., Sanders Data Storage, 
Trl-Data, Inc. 
Selling To, * A,M,D,1. Salesmen, 7 
Services: Warehouse, Sales 

LEDBETTER ASSOCS., Box 528, (213) 789-8115. 
Factories, Display Controls; Dynamic Controls; 
Engineered Magnetics Div.; W. & L. E. Gurley, 

'Luminator, Struthers-Dunn. 
Selling To, * M,I. Salesmen,S (eng 5) 

PORTER, 171100 Ventura Blvd., (213) 788-2350. 
Factories: Aero Res .. Inst., APM Hexseal; Fifth 
Dimension; Heinemann Elec.; MonrOVia Inst. ' 
Selling To, * M,1. Salesmen: '4 (eng 3) 

(See AdvertisementThUi Page) 

Fullerton 
TESTCO (See Seattle, Wash.) 

Gardena 
INSTRUMENT LAB., 1323 W. 130th St., (213) 770-

0650. 
Branch: 644 Emerson, Palo Alto, Calif. ' 
Factories, Conax Corp.;' Electro-Mechano; Jones 
Motrola Corp., L. H. Marshall, Pillar Corp., 
Slaughter Co.; West Inst: Services, Repair 
Selling To, * M,D,I. Salesmen: 5 (eng 2)-, 

OSBORN & BIDWELL, INC., 17525 S. Broadway, 
(213) 770-0300. 
Factories, Alpha Metals, Duotone Co., Globe. 
Elect. Mfg.; Integrated Motor' Cant.; Interna
ti.onal Rectifier;. Judson Res. & Mfg.; J. W. MiMer 

eem/1969 



SALES REPRESENTATIVES DIRECTORY - Geographical 
Co.; Minneapolis Speaker Co.; Philmore Mfg. Co.; 
Randolph Ind.; Russell Ind.; S & A Elctrn.; Uni· 
versity Sound; Vaco Prod.; Wall Mfg. 
Selling To: * A,M,D, I. Salesmen: 4 
Services: Warehouse 

Glendale 
DEWCO SALES, INC., 6915 San Fernando Rd., (213) 

849·6101. TWX: 910·498·2223. 
Branch: 3240 Hillview Ave., Palo Alto, Calif., 
(415) 321·2950. TWX: 910·373-1743. 
Factories: Fairchild/Du Mont; G·Y Cant.; Ideal 
Precision Meter; Jac·Par; PMP Precision Metal 
Prod.; Richco Plastics; Tech·Trans; Thermalloy. 
Selling To: * M,I. Salesmen: 4 (eng 4) 
Services: Mfg. Repair 

GEIST, W. K. CO., 1205 Air Way, (213) 245·9501. 
Branch: 7267 Bark La., San Jose, Calif., (415) 
968·1608. 
Factories: A. D. Data 3ys.; Brookdeal of America; 
Computer Prod.; Computer Telephone; Data Inst.; 
Datascan; Eppley Lab.; Gibbs Mfg. & Res.; Lock· 
heed Elctrn.; London CO'i H. H. Scott, Inc.; 
Signal Analysis Ind.; Scientific Columbus; Stable 
Dynamics; Test Equipt. Corp.; TRF, Inc.; Wagner 
Digital Elctrn.; Waveforms; Wayne Kerr Corp. 
Selling To:* M,I. Salesmen: 3 (eng 3) 
Services: Repair, Warehouse, Mailing facilities & 
Mabile Bus. 

INSTRUMENT SPEC.IALISTS, 1109 S. Central Ave., 
(213) 249·9404. TWX: 910·497·2086. 
Branches: 2359 De La Cruz Blvd., Santa Clara, 
(408) 244·1505. TWX: 910·338·0121; 1909 State 
St., San Diego, (714) 232·2017; 5950 6th Ave. S., 
Seattle, Wash., (206) 767·42bO. TWX: 910·444· 
1636. 
Factories: Burr·Brown Res.; Darcy Ind.; Data 
Royal Corp.; Datum, Inc.; Daymarc Corp.; EG&G, 
Inc.; J. Fluke Mfg. Co.; NH Res.; North Atlantic 
Ind.; PEMCO; Teradyne, Inc.; Yarian Electro· 
graphics Div. Services: Repair 
Selling To: * M,I. Salesmen: 16 (eng 16) 

MI8ro~~§7.~08~~C" Box 666, (2"13) 245·8401. TWX: 

Branches: 2634 Frontage Rd., Mountain View, 
Calif., (415) 326·6884; 7990 Engineer Rd., San 
Diego, Calif., (714) 278·2102; 195P Central Ave., 
Farmingdale, N. Y., (516) 293·4120. TWX: 510· 
224·6486; 2607 Andjon, Dallas, Texas, (214) 358· 
4401. TWX: 910·861·4934; 15 N. 40th PI., Phoe· 
nix, Ariz., (602) 273·7376. 
Factories: L. B. Allen Co.; American Electrical 
Heater; Avtron; Bausch & Lomb; Beauchaine 
Sales Corp.; Bruno·New York Ind.; By·Buk Co.; 
Cerro Sales; Clauss Cutlery; Colbert Die Cast Co.; 
Contact Inc.; Crown Ind. Prod.; Dee Elec.; Dia· 
mond Tool & Horseshoe; Division Lead Co.; 
William Dixon; DuMaurier Co.; Edsyn/. Electric 
Soldering Iron Co.; Engineering & E ctrn. De· 
vices; ETM; Fidelity; General Electric; Hammel 
Riglander & Co.; Handy & Harman; Heller; Hexa· 
can Elec.; Hunter Tools; Hysol of Calif.; Ideal 
Ind.; Johnson Mfg.; Kester Solder; Kimberly 
Clark Corp.; Kinetics Corp.; M. P. Kirk; London 
Chemical; Linemaster Switch; Luxo Lamp Corp.; 
MacDonald & Co.; Master Appliance; Menda 
Scientific; Multicore Sales; Plato Prod.; Ruby 
Chemical; Superior Flux & Mfg.; Swiss American 
Precision Imports; Ungar Electric Tools; Utica 
Tool Co.; Waage Elec.; Weller Elec.; Xacto Pre· 
cision Tools; Xcelite. -
Selling To: * M,1. Salesmen: 20 (eng 6) 
Services: Repair, Warehouse 

Glendora 
PEODLERS UNL TO., 641 N. Minnesota Ave., (213) 

963·5868. 
Factories: Hallmark Metals; Marquardt Ind. Prod.; 
Microdot Magnetics. 
Selling To: * M, I. Salesman: 1 (eng 1) 

Goleta 
FENOLE, I. E. CO., INC., Box 12~. (805) 964·5811. 

Factories: AGM, Inc.; Astro·Geo·Marine. 
Selling To: * M,1. Services: Warehouse 

Hawthorne 
PETERS-DE LAET, INC. (See Burlingame, calif.) 

Hillsborough 
BULLOCK & BULLOCK, 934 Boiliyana Rd., (415) 

342·3848. 
Factories: Berkeley Dynamics; CarteSian, Inc. 
Selling To: * I. Salesmen: 2 (eng 2) 

Hollywood 
HElM & SMOLEN, INC., 3360 Barham Blvd., (213) 

462·7357. TWX: 910·321·4042. 
Factories: Imetra, Inc.; Melray"Mfg.; Milton Ross; 
National Beryllia Corp.; Oberg Mfg.; Philco·Ford; 
Precision Phenolics; Quartz Products; Secon 
Metals; Steel Ind.; Stewart Stamping; Sibley Co.; 
Yitta Corp. 
Selling To: * I. Salesmen: 4 (eng 4) 

IFM . SOUTH, 3455 Cahuenga Blvd'. 

Factories: Associated Testing; Atec, Inc.; Baird· 
Atomic; CML, Inc.; Hyperion Ind.; K & M Elctrn.; 
RFL Ind.; Ragen Precision Ind.; Techni·Rlte 
Elctrn.; Texas Inst.; Waveline, Inc. 
Selling To: * M,1. Salesmen: 5 (eng 5) 
Services: Warehouse, Mailing Campaigns 

SHOEMAKER, FRAME & ASSOCS., 1800 N. Argyle, 
(213) 464·3019. 
FACTOllIES: Spray Prod. Services: Warehouse 
Selling To: * D. Salesmen: 2 

SNlf::~2A. G. CO., 1418 N. Highland Ave., (213) 

Factories: AYA Elctrn. & Machine; Dow·Key Co.; 
E. U. Naybor, Lab.; High Energy, Inc.; James 
Elct.rn.; Keystone Carbon Co.; Pak·Tronics; Penn 
ReSistor: P. M. F. Elctrn. 
Selling To: * M,D, I. Salesmen: 2 (eng 2) 
Services: Test Lab. 

w~s6~~~~g~~cfw~~~io~:~f'4~26~ighland Ave., (213) 
Factories: Crystalonics; Harowe Servo Contr.; 
Hi·Spec Elctrn.; Price Elec.; Sanders Assoc.; 
United Transformer. 
Seiling To: * M, I. Salesmen: 3 (eng 3) 

Huntington Park 
DOWERS, A. A. CO., 2918 E. Florence Ave., (213) 

582·5105. TWX: 910·321·4275. 
Branches: 15 Southgate Ave., Daly City, Calif., 
(415) 756·8414; 305 E. Indian School Rd., Phoe· 
nix, Ariz., (602) 264·4761. 
Factories: Kings .Elctrn.; Resistance Prod.; Sana· 
tone. Services: Warehouse 
Selling To: * M,D,t. Salesmen: 6 (eng 4) 

Inglewood 
ALLGOOD ASSOCS., 1621 CentinellaAve., (213) 776· 

5820. TWX: 910·328·6195. 
Branches: 2680 Bayshore Frontage Rd., Mountain 
View, Calif., (415) 961·9686; 1623 Eubank St., 
N.E., Albuquerque, N. Mex., (505) 296·6600. 
Factori,es: Aertech Ind.; Applied Elctrn.; Brand 
Rex Div.; Colbuk Div.; Conductron; Fairchild MW; 
Gianinni·Yoltex; Keltec; Melabs; New London 
Instr.; Quantatron; Radar Relay; Sensor Sys. 
Selling To: * M,D,I. Salesmen: 6 (eng 6) 

BERMAN, I. CO., INC., 8295 S. LaCienega Blvd., 
(213) 678·1281. TWX: 910·328·6184. 
Branches: 2101 W. Shangri La Rd., Phoenix, Ariz., 
(602) 944·3361; Box 453, LaMesa, Calif., (714) 
583·6457. 
Factories: Allied Control; Amperex Elctrn.; British 
Ind.; Bud Radio; Circuit Technology; Clarostat 
Mfg.; Dialight Corp.; Elco Corp.; Harman.Kardon; 
JBT Instr.: Jerrold Elctrn.; Koss E.lctrn.; Littelfuse; 

(Los Altos) CALIFORNIA 
Phalo Gorp.; Quam·Nichols; Radio Materials; kay· 
theon Co. Div.; Shure Bros.; Shurite; Systron' 
Donner; Triplett Elec. Inst. 
Seiling To: * A,M,D, I. Salesmen: 15 

KNIGHT, W. B. CO., INC., Box 400, (213) 678·4711. 
TWX: 910·328·6116. 
Branch: Box 11394, Phoenix, Ariz., (602) 264· 
3578. , 
Factories: Allen·Bradley; All Star Prod.; Ammon 
Inst.; Components; Genisco Technology; General 
Ind.; McCoy Eletrn.; H. W. Sams & Co.; Solitron 
Devices· ... Stancor Elctrn.; Wakefield Engrg. 
Selling 0: * M,D,I. Salesmen: 8 (eng 5) 

THOMPSON, R. W. ASSOCS. (See Palo Alto, Calif.) 
UNGAR SALES ASSOCS., 317 Glasgow Ave., (213) 

678·5371. 
Factories: Ducati;lmtra Corp.; Rosenthal; Stand· 
ard Radio; Ungar Elec. Tools, Inc.; United 
Mineral & Chemical; Waldom Elctrn. 
Selling To: * 0, I. Salesmen: 3 (eng 1) 
Services: Repair, Warehouse 

La Jolla 
FALCK, F. W. CO., Box 1733, (714) 233·3341. 

Factories: Electro Connective Sys.; HiTemp Wires; 
ITT Jennings; Key Ind.; Precise Metal Prod.; 
Rotaco; Spatron Inc. 
Selling To: * M,1. Salesman: 1 (eng 1) 

KING ENGRG. 'CO. (See Encino, Calif.) 

QUJ~::70~6. L. CO., 8167 La Jolla Shores, (714) 

Selling To: * M,D,I. Salesman: 1 (eng 1) 

Lamesa 
BERMAN, I. CO., INC. (See Inglewood, Calif.) 

Long Beach 
PREMMCO/PH, 3351 59th St., (213) 636·9205. 

~~~~~~95~406 Lincoln Ave., Alameda, Calif., (415) 

Factories: Ectron Corp.; Heli·Coil Corp.; James 
Elctrn.; Micro·Measurements; Molly Co.; Photo· 
lastic, Inc.; USM Fastener Co.; Warren Fastener. 
Selling To: * M,I. Salesman: 8 (eng 2) 

Los Altos 
CAIN & CO. (See Encino, Calif.) 
CLELAND & CO. (See Los Angeles, Calif.) 
EWING·FOLEY, INC., Box 1107. 

Factories: Aladdin Elctrn.; Carter Motor Co.; 
C & K Components; Curtis Dev.; Hunter Tools; 
Int. Rectifier; Oaktron Ind.; Panduit; Rhodes, 

Northern California 
components represen· 
tatives. Four Sales 
Engineers giving you 
prompt, competent, 
technical service on a 

select group of 
compatible lines. 

"Selling with 
Technical 
Competence" 

Aero Research 

Amelco Semiconductors 

Gulton Industries 

IMC Magnetics 
! 

IRC-Div. TRW 

Landis & Gyr (So de co) 

Potter & Brumfield 

UTC - Div. TRW 

Branches: San Diego, Calif., ZE 2·2010; Phoenix, 
Ariz.. EN 1252. 900 N. SAN ANTONIO ROAD· LOS ALTOS, CALIFORNIA 94022 • PHONE (415) 941·0336 
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CALIFORNIA (Los Altos) SALES REPRESENTATIVES DIRECTORY - Geographical 

EWING'FOLEY, INC. (Cant.) Selling To: * M,I. Salesmen: 2 (eng 1) 
M. H., Inc.; Unimax Switch; Valpey·Fisher Corp. 
Selling To * M,D, I. Salesmen: 3 

KEY REPRESENTATION (See Los Angeles, Calif.) 
LANDA, E. CO. (See Los Angeles, Calif.) 

Services: Repair, Warehouse, Direct Mail 
SHANNON ASSOCS., One First St., (415) 941-2217. 

Factories: Digitran; Lear Siegler; L. A. Miniature 
Prod.; Oak Electronetics; Whittaker. 
Selling To: * M,D,I. Salesman: 1 (eng 1) 

MARKETEK, INC., One First St., (415) 941·0882. 
TWX: 910·370-7969. STONE, J: & ASSOC., 330 Second St., (415) 948-4563. 

TWX: 910-370-7953. Factories: Federal Stampings, Inc.; Joy Mfg.; 
Prestoli!e Div.; Sanders Assocs.; Uniform Tubes. 
Selling To: * M,1. Salesmen: 2 (eng 2) . 
Services: Warehouse 

RECHT ASSOCS., 900 N. San Antonio Rd., (415) 
941·0336. 
Factories: Aero Res.; Amelco Semiconductor; 
Gulton Ind.; IMC Magnetics; IRC Div.; Landis & 
Gyr; 'Potter & Brumfield; UTC. 

Factories: Aertech; Anadex Inst.; Applied Micro· 
wave Lab.; Caber Elctrn.; Custom Materials; Doric 
Scientific; Dynage,' Inc.; F A M Engrg.; M. G. 
Microwave; Micro Inst.; Microwave Elctrn.; 
Peninsu:a Microwave Lab.; Quan Tech. Labs.; 
Weinschel Engrg.; Zehntel. 
Selling To: * M,1. Salesmen: 3 (eng 3) 

Selling To: * M,D, I. Salesmen: 4 (eng 4) 

STRASSNER, R. A. CO. (See Los Angeles, Calif.) 
WALTER ASSOCS., INC., BOX AN, (415) 941-3141. 

TWX, 910-370-7458. (See Advertisement Page 3227) 

RICHARDS ASSOCS., 900 San Antonio, .(415) 941-
3226. 

Factories: Ace Engrg.; Danex Corp.; Micro·Tel; 
Nelco Microwave; Omni Spectra; Rodda Co.; Wal· 
tronic; leta Labs. 

Factories: AmericanSeniiconductor; Balco Ca· 
pacitors; Gralex Ind.; Hycal Engrg.; Inca Engrg.; 
Powertec: Transducers Inc. 

Selling To: * M, I. Salesmen: 4 (eng 3) 
Services: Repair, Warehouse, Direct Mail 

(See Adv~rti8ement This Page) 

WALTER ASSOCIATES, Inc. 

. 'a's Microwave 
Northern Caliform ent specialists. 

ent and Compon Nation's 
Instrum. _ R presenting the 
Walter ASSOCiates, Inc.. e 

leading lines. stocks to better serve our 
Waltronic Sales: Large 

customers. C \'f 
. AN Los Altos, a I . 

Post Office BoX /TWX 910-370-7458 
(415) 941-3141 
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-AMCO 
AMELCO 
AMERICAN-MICRO-SYSTEMS 
DEFIANCE P. C. BOARDS 
DIODES INC. 
POTTER & BRUMFIELD 
SOLID STATE PRODUCTS 
STACKPOLE CARBON 

Los Angeles 
Office: 
1728 S. La Cienega Blvd. 
Los Angeles, Calif. 90035 
Tele: (213) 870·9191 

San Diego 
Office: 
444 Olive Street 
San Diego, Calif. 92103 
Tele: (714) 298-4711 
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3228 (For alphabetical listing see page ,3213) 

WEIGHT ENGRG. (See Pasadena, Calif.) 
WOODS, G. E. ASSQCS., INC. (See Anaheim, Calif.) 

Lynwood 
AEROSPACE SALES CORP., 12140 So. Atlantic Ave., 

(213) 537·1856. 
Factories: Delru Co.; Equi-Tech; Isotronics;Ken

. tucky Metals; National Moldite Co.; Penn Key-
stone; Printex. . 
Selling To: * I. Salesmen: 2 (eng 1) 

Los Angeles 
ABBOTT INST. & ENGRG. CO., 1736 Westwood Blvd., 

(213) 474-5310. 
Factories: Alfa Crystal; J. Chatillon & Sons; 
Dynasil; Engis Equipt.' Co.; Lenox Instr.; Ther
monetics; peschel Instr. 
Selling To: * I. Salesmen: 2 (eng 2) 

APPLETON, H. CO., 136 San Fernando Rd., (213) 
225-5611. l'WX: 910·321·4155. 
Branches: Box 727, Scottsdale Ariz., (602) 947-
6304; 7969 Engineer Rd., San biego, Calif., (714) 
278-9260; Box 226, San Mateo, Calif., (415) 
344-3066; 2149 S. Clermont St., Denver, Colo., 
(303) 757-1371; Box 14205,Orlando, Fla., (305) 
277-2857; 663 Fairview Ave., Elmhurst, III., (312) 
279-5681; 6047 Howe Dr., Mission, Kan., (913) 
362-2366; Box 534, Glen Burnie, Md., (301) 
744-4611; 14 Oak St., Needham, Mass., (617) 
444·1259; 6121 Excelsior Blvd., Minneapolis, 
Minn., (612) 929·6721; Rte. 46, Pine Brook, N. J., 
(201) 227·0600; 410 N. Goodman St., Rochester, 
N. Y., (716) 473·2230; 6510 Farnsworth Dr., Cleve
land, Ohio, (216) TU 5-1324; 814 Wainright Dr., 
Pittsburgh, Pa., (412) 341·6611; Box 124, Wynne
wood, Pa., (215) MI 2·5816; Box 16040, Fort 
Worth, Texas, (817) AX 2-1065; 143 S. 4th East, 
Salt Lake City, Utah, (801) 328·8173; 2 Tycos Dr., 
Toronto, Canada. 
Factories: California Wire & Cable; Dynatronic 
Cable .Engrg.; L F. Markel & Sons; National Wire 
& Cable. 
Selling To: * A,M, I. Services: Warehouse 

BA~R~r' W. J. CO., 1406 S. Grand Ave., (213) 748-

Factories: Memcor Div.; Redgray Ind. 
Selling To: * M,D,I. Salesmen: 2 
Services: Warehouse 

BARSTOW & DORAN, INC., 1406-08 S. Grand Ave., 
(213) 749-0438. 
Factories: Comm Ind.; Gold Line Connector; James 
Elctrn.; Kepro; Midland Inter.; Mosley Eldrn.; 
Pioneer Elctrn.; Quincy Prod.; Regdon Corp.; 
Rush Engrg.; Sound Craft Sys.; Swing 0 Lite; 
Terada Corp. Services: Warehouse 
Selling To: * A,M,D,I. Salesmen: 5 

BELL, J. W., 601 S. Vermont Ave., (213) 388-7104. 
Factories: Newage Ind.; Numberall Stamp & Tool 
Co.; Portland Company; Sonicor Inst. 
Selling To: * A,M,1. Salesmen: 3 (eng 1) 

BLACK & STRONG, INC., 1128 S. La Cienega, (213) 
870·9191. TWX: 910·340·6369. 
Branch: 444 Olive St., San Diego, Calif., (714) 
298-4711. 
Factories: Amco Engrg.; Amelco Semicpnductor; 
American Micro·Sys.; Defiance Printed Circuit; 
Diodes, Inc.; Potter & .Brumfield; Solid State 
Prod.; Stackpole Division. Salesmen: 8 (eng 8) 
Selling To: * M,D,I. Services: Warehouse 

(See Advertisement This Page) 

CLELAND & CO., 1263 Westwood Blvd., (213) 477-
0551. TWX: 910-342-6883. 
Branch: Box 58, Los Altos, Calif., (415) 948-9349. 
Factories: Giannini·Voltex; Precision Cable & 
Assembly; Sivers Lab; Stoddart Electro Sys'; 
Technical Plastics; U. S. Dynamics. 
Selling To: * M,I. Salesmen: 3 (eng 3) 

COHN & SHANE, INC., 1323 Venice Blvd., (213) 
388-9374. 
Branches: 1245 Rosefield Way, Menlo Pk., Calif., 
(4151325.9091; 3822 W. Belmont, Phoenix, Ariz., 
(602 934·6027; 3001 Hunts Point Circle, Bellevue, 
Wash., (206) 454-7581. 
Factories: Approved Prod.; Eaton Yale & Towne; 
Murphy Ind.; Realflex Prod.; Universal Tool & 
Stamping; Upland Ind. 
Selling To: * D. Salesmen: 12 (eng 2) 
Services: Warehouse 

COSTELLO, LITTLE & CO., 8737 Venice Blvd., (213) 
870·5951. 
Branches: 575 Middlefield Rd., Palo Alto, Calif., 
(415) 321-3745; 2653 Tarna Dr., Dallas, Texas; 
Chiltern. House, Oxford Rd., Aylesbury, Bucks, 
Eng., Aylesbury 4778. 
Factories: Collectron; Computer Peripherals; Con
cord Control; Datacraft; Digital Devices; Elgin 
Electronics; General Design; Ikor; Mac Panel; 
Hixon Electrn.; Texas Instr. 
Selling To: * I. Salesmen: 5 (eng 5) 

DILLON STEVENS & CO., 1610 S. Bonnie Brae St:; 
(213) 747-9921. 
~~~~~~;2~33 Mahler Rd., Burlingame, Calif., (415) 

Factories: Clauss Cutlery Co.; Devcon Corp.; Hex· 
acon Elec.; Utica Tool Co.; Weiler Brush Co. 
Seffing To: * D.' Salesmen: 5 (eng 1) 
Services: Warehouse 
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DUDEK, R. C. & CO., INC., 10546 W. Pica Blvd., 
(213) 836-0335. TWX:' 910.340-6435. 
Branches: Box 11199,_ Sta. A, Palo Alto, Calif., 
(415) 321-2430, Box 'hj83, Portland Ore: 
Factories: Gries Reproducer Co., Penn Engineer
Ing & Mfg.; Positive Connector Co.; Spyraflo, Inc., 
Wen co Mfg. Co., Zagora Gear Prod. 
Selling To: * M,D,I. Salesmen: 7 (eng 2) 
Services: Warehouse 

DYNAMIC ASSOCIATES/LEASEAMETRIC, INC., 2500 S. 
La Clenega Blvd., (213) 837·0123. 
Branch: 1011 Cadlilac Way, Burlingame, Calif. 
Factories: AVCO, Calma, Chassis Trak, Datatron; 
DIgltec; Kruse Starke· MlcroTest, Monsanto 
Electrn. Inst.; Newport Labs.; Optlmatlon; Power 
Designs; Statham Inst.; Sturdilite Prod.; Theta 
Inst.; United Sys. 
Selling To: * M,I. Salesmen: 6 (eng 6) 
Services: Repair, Warehouse 

DYNASALES CO., 5331 E. OIJIIIPlc Blvd., (213) 268-
1175. 
Factories, Barnes Corp.; Co-Ord Switch; I.B. Inst.; 
MillI-Swltch, Photomechanlsms; Servo Dev.; Vera 
Elctm. Services: Warehouse 
Selling To: * M,I. Salesmen, 4 (eng 3) 

(See Advertisement This Page) 

ELSNER-RAMBO CO., 2526 Hyperlon Ave., (213) 
664·2928. TWX, 910.321-4257. 
Factories, Billey Elec.; Branson Corp.; Lundey 
Assoc., Penta Labs.; Sealtron Corp.; Tech Labs.; 
Techno-Components; United Elctrn.; Waters Mfg. 
Selling To: * M,D,I. Salesmen, 2 (eng 1) 
Services, Warehouse 

ERLANGER SALES CO., 4217 W. Jefferson Ave., (213) 
731-2238. 
Factories: All Channel Prod.; Andl Antenna De-. 
Signs; Eico Elctm. Inst., Fiberglass Inc.; Hltachl
Maxell Inc'l Jersey Specialty; Mellotone; Maxell 
Batteries; Konette USA; Trans' Atlantic Elctm.; 
Vokar Prod. 
Selling To,.* A,D. Salesmen, 3 
Services, Billing Service, Warehouse, Display 

FELDMAN, H. CO., Box 66367 (213) 870-5973. 
Factories, Barker Prod. sales; Enterprise Dev.; 
Hamilton Hall; Lectrotech; Weller Elec. 
Selling To: * D. Sale,smen: 2 
Services: Warehouse 

FERRIS, F. R. CO., Box 42067, (213) 254-6161. 
Factor,: Orbit of Calif. Salesmen, 5 
Selling To: * M,I. Services: Warehouse 

FETTY/SCHOENDUVE INC., 7407 Melrose Ave., (213) 
651-4050. TWX, 910-321·2385. 
Branch: 253 Town & Country Village, Palo Alto, 
Calif., (415) 321-1041. TWX, 910-373·1189. 
Factories: Acromag, Inc., Clevite/Piezoelec. Div.; 
Electronic Specialty; Giannini; Hart/Advance Re
lay Dlv., Haydon Switch & Inst.,.'ndustrlal Elec· 
tronetics Corp.; Metra Inst., Micro Radionlcs, 
Inc., Phllamon Labs.; Philco-Ford; Pickering & 
Co.; Structural Tech.; Superior Mfg. & Inst.; Vec
tron Labs.; Victory Eng. 
Seiling To: * 0,1. Salesmen: 7 (eng 7) 

HANSEN, C. A., 1406 S. Grand Ave., (2131748-6191. 
Factories, Kell Engrg. Prod.; Kepro C rcult Sys.; 
R-Columbia Prod. 
Seiling To: * 0,1. Salesmen: 2 (eng 2) 

HAr~g~,J'x: S218~37?~1~8~enice Blvd., (213) 937-

Factories, Advance Ross Elctrn.; Alr·O·Tronics 
Prod.; Anchor Plastics Co.; Carter Precision Elec.; 

, E.M.C. Plastics Dlv.; Gavitt Wire & Cable DIY.; 
G.E.· Grigsby-Barton; Hobson Bros.; Lab-Tronlcs 
Prod.; Mel-Rain Corp.; Millen, J. Mfg.; Resistors; 
~~~~r~ Mfg.; Ty-Gar Mfg·;S:":'~~~u~x"~s~~ 
Selling To: * I. Salesmen: 2 (eng 1) 

HARRIS, B. CO., 3440 Overland Ave., (213) 870-9231. 
TWX, 910-340-6758. 
Branches: 644 Emerson St., Palo Alto, Calif., 
(415) 328-3082; 10701 N.E. 4th Ave., Bellevue, 
Wash., (206) 454'()095, Box 14707, Phoenix, Ariz., 
(602) 272-0571. 
Factories: Autac, Inc.1 Lynn Eletrn.; Mohawk Wire 
and Cable; Poly Cable; Rockland Insulated Wire 
and Cable; Spargo Wire Co., Standard Wire Co.; 
Thermatics. Services, Warehouse 
Selling To,* A,M,D,I. Salesmen: 15 (eng 2) 

(See Adverti8ement This Page) 

HASCO, 8940 Ellis, (213) 870·6664. 
Factories, R. D. Brew &., Co.; Fredericks Co.; 
Industrial Refrigeration; Vacuum Res. 
Seiling To: * M,I. Salesmen: 2 (eng 2) 
Services: Repair, Warehouse 

HOLMES, C. E. CO., 107 North Ave., (213) 256-2255. 
TWX, 910-321-3937. 
Factories, Cal-R; Electro-Mechanical Inst.; Elec· 
Trol; Hamlin; Pennsylvania Elctm. Tech.; Phlllps
Elmet; G. Risk Ind.; Syntron Dlv.; Thermonelics; 
Vacuum Ceramics; WABCO. 
Selling To: * M,D,I. Salesmen, 5 (eng 2) 

HUGHES, R. S. CO:, INC., 5301 E. Sheila St., (213) 
268·2051. 
Branches, 346 N. State College Blvd., Los An
geles, Calif., \714) 639·4444; 3606 Midway Dr. 
San Diego, Ca If., (714) 224-2431; 620 National 
Ave., Mountain View, Calif., (415) 961-3700; 2802 
Eighth St., Berkeley, Calif., (415) 841-0522; 6520 
Sixth Ave. S., Seattle, Wash., (206) 767-4463. 

DYNASALES COMPANY 
5331 E. Olympic Blvd. 

los A':1geles, Calif. 90022 
(213) 268·1175 

"ale, Engineering Repre,entatives 
for Ini;tr~ments lmd Systems· 
for California and Arizona 

test equipment, sockets 
servo and photo instruments 
programming systems 

DYNASERVICE COMPANY' 
1020 S. Atlantic Blvd. 

los Angeles, Calif. 90022 
{213) 268-8531 

Electronic Distributor. 
for components. sockets 
breadboards. enclosures. 
test eqpt., meters 
power supplies 

Send for new catalOg 

THE BUCKY HARRIS COMPANY 
fOR WIRE & CABLE 

Whatever your needs in Wire & Cable- - The Bucky Harris Company 
will serve you promptly! 

DIRECT FACTORY REPRESENTATIVES 

FOR 
MOHAWK WIRE & CABLE 
THERMATICS, INC. 
ROCKLAND INSULATED WIRE & CABLE, INC. 
SPARGO WIRE COMPANY 
STANDARD WIRE COMPANY OF PROVIDENCE 
AUTAC, INC. 

THE BUCKY HARRIS COMPANY SPECIALIZES 

EXCLUSIVELY IN WIRE & CABLE PRODUCTS 
Technically oriented engineers can help you with your 

Wire & Cable requirements. 

CALL _ • WRITE • • _ TWX • • • TELEX 

BUCKY HARRIS COMPANY 
Phone (Area Code 213) 870·9231 
TWX 910·340·6758 TELEX 65·3423 

Affiliated with Standard Wire & Cable Company 

See EEM Catalog Page #2967 . 
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HUGH~S., R. S. co., INC. (Can!.) 
Factories: C·lec Plastics; Carmer Ind.; Crown 
Prod.; Conap, Inc.; Danca; Ou Pont; Electronized 
Chemicals Corp.; Formica Corp.; Garlock; General 
Electric; IJV. l. Gore & Assocs., Inc.; Halocarbon 
Ptod.; A. l. Hyde Co.; Jaco Corp.; loctite Corp.; 
Permacel; Saunders Corp.; Sperex Corp.; Trimflex. 
Selling To: * M,1. Salesmen: 10 (eng 3) 
Services: Warehouse 

HUNDLEY CO., INC., 3282 Fletcher Dr., (213) 255. 
7111. 
Branch: 754 Natoma· S!., San Francisco, Calif., 
(415) 552-3414. 
Factories: Bliss/Eagle Signal; Ebert Elctrn.; Gem
co Electric; Healy Ruff Co.; Lexington Elec. 
Prod.; Photoswitch Oiv.; Winko Matic Signal. 
Selling To: * 0, I. Salesmen: 8 (eng 4) 
Services: Repair, Warehouse, Engineering 

JENSEN INST. CO., 1919 Beverly Blvd., (213) 388-
9525. 
Branch: 429 Bryant St., San Francisco, Calif. 
Factories: Ellison Div.; Jo Bell Prod. Inc.; Lume
nite Elctrn.; Mercqid; Moeller Ins!.; Scan Inst. 
Selling To:* M,D,I)' Salesmen: 7 
ServiceS': Warehouse 

JOHNSON ASSOCS., Ste. 1800, 5455 Wilshire Blvd., 
(213) 934·0700. 
Branch: Ste. 414, 260 Sheridan Ave., Palo Alto, 
Calif., (415) 327-1700. 
Factories: Avco Everett Res. Labs.; Carson Labs.; 
Electro Powerpacs; Eltek Corp.; Glass Craft Inc.; 
Holobeam; Karl Lambrecht Corp.; Laser Optics; 
Pacific Photometric Inst.; Seed Elctrn.; University 
Labs. Inc. Services: Repair 
Selling To: * M,1. Salesmen: 3 (eng 3) 

KEY REPRESENTATION, Box 523, Wilmington, P.O., 
(213) 549-1770. 
Branches: 45 W. First Ave., Scottsdale, Ariz., 
(602) 946-7458; Box A,1211, Los Altos, Calif., 
(415) 941-2127; 1842 Canyon BI., No. 103, 
Boulder, Colo., (303) 443-1749. 
Factories: Barry Instr.; Digitran; G-l Inds.; I-M-C 
Transducers & Tel.; IntI. Microwave; IT1 Jen
nings; KMS Engrg.; Oak Elctrns.; Telemetry 
Assocs. Services: Warehouse 
Seiling To: * M,1. Salesmen: 6 (eng 4) 

(See Advertisement This Page) 
KITTLESON CO., 416 N. La Brea Ave., (213) 933-

7371. TWX: 213-937-0239. 
Branch: 2680 Bayshore FrOntage Rd., Mountain 
Yiew, Calif., (415) 326-7410. 
Factories: Comtronix-Microtech Div.: DynamiGs 

KEY REPRESENTATION 

KEY SPECIFYING INFLUENCE 

in the electronics OEM 

PROOUCT·L1NE SPECIALISTS in 
• R-F & Microwave Components, Assemblies 

• Sensors, Instrumentation, Process Control 
• Electronics Production Equipment & Materials 

FIELD SALES OFFICES serving: 
• Los Angeles I San Diego I Nevada 
• San Francisco I Peninsula Area 
• Pacific Northwest I Alaska 
• Denver I Boulder I Salt Lake City 
• Phoenix I Albuquerque I EI Paso 
• Dallas I Houston / New'Orleans 

PROMOTIONAL ACTIVITIES 
• Trade-Show participation 

• Mailing list 
• Distinctive "Mr. KEY" Symbol 
• Frequent literature mailings 
• Promotional Pieces: data charts, etc 
• Catalog Binders, Data Sheets 
• News Letter, "Key Notes" 

FACILITIES AND SERVICES (Los Angeles) 
• Warehousing Space (600 sq_ ft) 

• 24-hour telephone; FAX 
• Literature Production Equipment 
• Addressing Equipment 

KEY 
REPRESENTATION (213) 549·1770 

23400 Avalon Blvd, Wilmington (L. A. County) Calif. 
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Res.; Eastron Corp., S. Himmelstein. & Co.; Infra
Red Ind. Sys. Div.; Parzen Res.; Saturn Elctrn.; 
Semlkron IntI.; Spencer-Kennedy Labs.; Stop 
Camp. Inc.; Tyco Inst. Div.; Wade Co.; Warnecke 
Electron Tubes. 
Selling TO: * M,1. Sale.smen: 4 (eng 4) 

LA MOREE, C. D., 2433 Birkdale St., (213) CA 5-
5666. 
Branch: 2210 4th St., Berkeley. Calif., (415) 
TH 1-0601. 
factories: Bentley Harris Mfg. Co.; Brown Bridge 
Mills; Conolite Corp.; Dilectrix; Dow Corning; 
Haysite Corp.; Hope Webbing Co.; A .. L Hyde; 
Jordan Mfg.; Masonite; Macallen Mica; N. J. 
Woodfinishing; Owens Corning Fibreglas; Permacel 
Tape.; Sterling Varnish. 
Selling To: * A,M, I. 
Services: Warehouse, Fabrication 

LANDA, E. CO., 2288 Westwood, (213) 272-9525, 
TWX, 910-342-6343. 

:~:~~:88.0~~/i~~~_~}O.7~~s9. Altos, Calif., (415) 
Factories: Arvin Frequency Devices; Babcock Re
lays; Barden Co.' Columbia Components Corp.; 
Fenwal Elctrn.; Microsonics; Nationa,1 Connector; 
Parko Elctrn.; Pyrofilm Resistor Corp.; Robin
tech: Sensing Sys.; UOP Inst. 
Selling To: * 0,1. Salesmen: 10 (eng 10) 
Services: Warehouse 

LESER, J. W. CO., .4408 W. Jefferson Blvd., (213) 
731-4173. 
Factories: Defiance Machine & Tool; Popper & 
Sons, Inc. Services: Repair, Warehouse 
Selling To: * M,D,1. Salesmen: 3 

LITTRELL WESTERN SALES, INC., 3121 E. Twelfth 
St., (213) AN 1-0164. 
Branch: 1325 Egbert Ave., San Francisco, Calif., 
(415) 822'5595. 
Factories: Balcrank Div.; Bernard Engraving; 
Dahlstrom Mfr.; H. Davies Molding; Diebel Mgr. 
Co.: G C Elctrn.; S. S. White. Salesmen: 6 
selling To: * A,M,D,1. Services: Warehouse 

LYNN & BROOKS, 3055 Wilshire Blvd., (213) 382-
2255. 
Branch: 1485 Bayshore Blvd., San Francisco, 
Calif., (415) 467-3100; 48 S.W. Second, Port
land, Ore. (503) 227-7412. 
Factories: Jet Line Prod., Inc.; Killark Mfg. Co.; 
Union Insulating Co.; R. C. Winthrop, Ltd. 
Selling To: * 0, I. Salesmen: 7 
Services: Use Public Warehousing 

MARSH, J. W. CO., 4216 W. Jefferson Blvd., (213) 
732-0145. ' 
Factories: Alliance Mfg.; Audio Book Co.; Hepp
ner Mfg.; Merit Coil and Transformer Corp.; 
Sonotone; Y-M Corp. 
Selling TO:* A,D,I. Salesmen: 5 

MARSHANK SALES CO., 7422 Melrose Ave., (213) 
938-2591. 
Factories: A.K.G.; AMD Elctm.; Bauer Elctrn.; 
Bogen Communications Div.; Calcon Mfg.; D. 
Clark Co.; Concord Comm. Sys.; Crown Inti.; 
Elite Elctrn.; Metal Works; Recoton Corp.; Rye 
Ind.; Tandberg of America. 
Selling To: * A,D. Salesmen: 3 
Services: WarehOuse, Repair on Tandberg only 

MAYDWELL & HARTZELL (See San Francisco, Calif.) 
MONTGOMERY BROS., INC. (See Burlingame, Calif.) 
MOXON ELECTRONICS CORP., 2311 Pontius Ave., 

(213) 272-9311. TWX: 910-342-6345. 
Branches: 2054 Garnet St., San Diego, Calif., 
(714) 274-6525. TWX: 910-335-1236; No. 15 41st 
Ave;, San Mateo, Calif., (415) 345-7961. TWX: 
910-374-2355; 151 Hackensack Ave., Hackensack, 
N.J., (201) 343-9490. TWX, 710-990-5130; 40 
Coles Ave., Cherry Hill, N.J., (609) 665-5444; 
15 N. 40th PI., Phoenix, ,Ariz., (602) 273-7363. 
Factories: Alfred Elctrn.; Astrodata/Comcor; Beck
man Ins!.; Blrtcher Corp.; Crescent Technology; 
Data Equip.; Dartex/Div. Tally; Datatotal, Inc.; 
ITT Inst.; Frequency Engrg.; Marconi Inst.; 
Matrix; Philco-Ford Corp.; Rantec; SRC/Div. 
Moxon Elec.; Tally Corp.; Trygon/Trymetrics; 
U1tronic Sys.; Yideo Sys. 
Selling To: * M,1. Salesmen: 27 (eng 5) 
Services: Repair 

RDP INSTRS. INC. (See Palo Alto, Calif.) 
R F ASSOCS., INC., 1621 Pontius Ave:, (213) 478-

1586. TWX: 910-342-6884. 
Branch: 800 San Antonio Rd., Palo Alto, Calif., 
(415) 327-5531. TWX: 910-373-1223. 
Factories: Advanced Microwave Labs., Alford 
Mfg. Co.; C-Cor Elctrn.; De Mornay Bonardi Div.; 
Energy Sys.; General Microwave Corp.; Lorch 
Elctrn.; Microphase Corp.; Microwave Assocs.; 
Nelson-Ross Elctrn.; Sage Elctrn.; Texscan Corp.; 
TRAK Microwave Corp. 
Selling To: * M,I. . Salesmen: 6 (eng 6) 
Services: Repair, Warehouse 

REP ASSOCS., 1645 S. LaCienega Blvd., (213) 274-
8485. 
Branch: 1744 W. Lincoln Blvd., Anaheim, Calif., 
(714) 828-1344. 
Factories: American Zettler, Inc.; Hi Vacuum 
Elctrn.; Hudson Lamp Co.; Inso Elctrn. Prod.; 
KSC Semiconductors; RF Interonics; Signalite. 
Selling To:* M,1. Salesmen: 3 (eng 3) 
Services: Warehouse 

'RUSH, C. B. & ASSOCS., 1830 W. Olympic Blvd., 
(213) 388,7111. 
Factories: ArnieIElctrn.: Cambridge Scientific; 

(For alphabetical listing see page 3213) 

Commercial Plastics; ~eneral Cant. CO_,Multi
flex Seals; E. H. Titchener Co. 
Selling To: *. M,D,I. Salesmen: 4 (eng 3) 

SNITZER, T. L. CO., 9005 Exposition Blvd., (213) 
836-6170_ TWX: 910-340-6768. 
Branches: 10320 Saratoga-Sunnyvale Rd., Cuper
tino, . Calif., (408) 257-8333. TWX: 910-338-0212; 
1150 Camino Del Mar, Del Mar, Calif_, (714) 454-
2191; 15 N.40th PI., Phoenix, Ariz., (602) 273-
1673. . 
Factories: Business Info. Technology; Century 
Elctrn. & Inst.; Chronetics;Cimron Div.; Cun
ninghamCorp.; Eldorado Elctrn.;. Elgar Corp.; 
Emcor-Borg-Warner; Guildlinelnst.; Hallmark 
Std.; Interdyne Co.; McLean Engrg. Labs.; PRO 
Elctrn.; Polarad Elctrn. Inst.; Sierra Elctrn.; 
Singer Co.; Telonic Inst. & Engrg. 
Selling To:* M,I. Salesmen: 11 (eng 11) 

STICKEL-McALLISTER, 4357 Melrose. (213) 665-6621. 
Selling To:* A,D,I. Salesmen: 4 (eng 1) 
Services: Repair, Warehouse 

STOLAR OFF, M. A. Co., 4622 W. Slauson Ave., (213) 
295-7781. 
Factories: ASM Corp.; Brown Engrg.;Custom 
Elctrn.; Electronic Devices, General Resistance; 
G. V. Contls.; Parelco; Sage Elctrn.; Specialty 
Connector; Transitron-Precision Conn.; Unimax 
Switch. 

. Selling To: * 0,1. Salesmen: 4 (eng 4) 
STRASSNER, E. E., Co., 3121 Los Feliz Blvd" (213) 

666-1511. TWX: 910-321-4458. 
Factories: Calabro Plastics, Inc.; Components 
Corp.; Koiled Kords; Kulka Elec.; H. H. Smith; United 
Transformer; Whitney Blake Co.; Miconics Ind. 
Selling To: * A,M,D,1. Salesmen: 5 
Services: Warehouse 

STRASSNER, R. A., Co., Inc., 3003 Glendale Blvd .• 
(213) 666-4040. TWX 910-321-3990. 
Branches: 885 N. San Antonio Rd., Los Altos, 
Calif., (415) 948-3334. TWX 910-370-7954, 55 
E. Thomas Rd., Phoenix, Ariz., (602) 277-3921. 
Factories: Airflow Co.; Astrodyne, Inc.; Beau
chaine & Sons, Inc.; Control Knobs, Inc.; Electro
Fiberoptics; ITT-Jennings Div.; National Union 
Elec.; Plastic CapaCitors; Sealectro Corp.; Zenith 
Transformer Co. Services: Warehouse 
Selling To: * M,D, I. Salesme.n: 8 

TUCUL ENGRG. CO., 6402 Crenshaw Blvd., (213) 
750:0338. 
Factories: Automation Prod. Mfg.; Chadwick-Hel
muthCo.; HH Controls, Industrial Solid ,State 
Controls; JMR Elctrn.; L.A.B. Mfg.; M.T.1. Instr.; 
Poly OptiCS; Practical Automation; Presin Co.; 
Techno Prod.; Tenor Co.; Thermosen, Inc.; Truco. 
Selling To: * M,1. Salesmen: 2 (eng 2) 
Services: Warehouse 

THORSON CO., 6824 Melrose Ave., (213) 937·0790. 
TWX 910-321-4024. 
Branches: 2443 Ash St., Palo Alto, Calif., (415) 
321-2414. TWX: 910-373-1226; 1767 Fifteenth 
Ave. S., Seattle, Wash., (206) 325-5000. TWX: 910-
444-2187; 444 Olive St., San Diego, Calif., (714) 
298-8385. TWX: 910-335-2011; 300 E. Hampden 
Ave., Denver, Colo., (303) 789-1841. TWX: 910-
933-0183, 2505 E. Thomas Rd., Phoenix,.; Ariz., 
(602) 956-5300. TWX: 910-951-0653; 7700 Car
penter Freeway, Dallas, Tex., (214) 631-5440. 
TWX: 910·861·4423; 2114 N. Broadway, Santa 
Ana, Calif •• (714) 547-6206. TWX: 910-595-1541; 
3312 Marqullr·t, Houston, Tex., (713) 621-0990. 
TWX: 910-881-3707, 5921 Lomas Blvd. N.E., Al
buquerque, N.M., (505) 265-5655. TWX: 910-989-
1174. . 
Factories: Applied MagnetiCS Corp.; Automatic 
Business Systems, Div. Litton Indus.; Autronics 
Corp.; Avantek Corp.; ChronoLog Corp.; Cogni
tronics Corp.; Conic Corp .. ; Control Data Corp.; 
Genisco Technology Corp. Data Div.; Inland Motor 
Corp.; Information Control Corp.; Microwave 
Elctrn. Corp.; Sage Labs., Inc.; Scientific Data 
Systems, Inc.; Sequential Information Systems. 
Selling To: * I. Salesmen: 22 (eng 22) 

(See Advertisement Page 3231) 

WALLACE & WALLACE, 1206 Maple Ave., (2U) 747-
0401. . 
~actories: Bendix; C/P Corp.; Conant Labs; Con
tex, Inc.; Cush Craft; Oolinko & Wilkens; Elec
tronic Measurements; Geo Space Corp.; Goldsman 
Co.; InjectoralJ Elctrn.; E. F. Johnson Co., E. A. 
Lindgren & Assoc.; Telephone Camp.: Tri-Ex 
Tower, Yibroplex Co.· Services: 'Warehouse 
Selling To: * M,D,1. Salesmen: 4 (eng 1) 

WILEY, PAUL F., CO., 1632 Silverlake .. Blvd., (213) 
663-8028. TWX: 910-321-4166. . 
Factories: Augat. Inc.; Electro-Miniatures; Elm
wood Sensors; Fairchild Controls; Girard-Hopkins; 
Int'l. Instrs. (S. Cal., S. Nev. only); ITT Gr~mar; 
Landis & Gyr, Inc.; Sarkes Tarzian Inc., Sigma 
Instrs.: Switchcraft Inc. 
Selling To: * 0,1. Salesmen: 6 (eng 4) 

(See Advertisement Page 3231) 

YARBROUGH SALES CO., 5808 Monterey Rd., (213) 
254-5101. TWX:' 910-321-3577. 
Factories: Algo/Hamilton Elctm.; Amuneal Mfg.; 
Automatic Locking Devices; Bead Chain Mfg., 
Ceram Corp.; Custom Camp.; Fusite Corp.; Kenyon 
Elctrn., Lee Spring Co.; Pekay Tool Co. I PeJlfacs. 
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Inc.; Rectangular Tube Co.; Sexton Can; Sight· 
master Corp.; Sphere Co.; Stevens Paper Mills; 
Superior Steatite & Ceramic; Thermal Wire & 
Elctrn.; Zierick Mfg.; Zophar Mills. 
Selling Te:* M,1. Salesmen: 3 
Services: Wareheuse 

Menlo Park 
BOLTON, A. l. CO., 1174 Chestnut St., (415) 322-6244. 

Factories: AMF Alexandria; Lumatrol Co.; Madl 
Ind.; Sievers Assoc. 
Selling To: * M, I. 

COHN & SHANE INC. (See Los Angeles, Calif.) 
FRAU MAN ASSOCS_, Box 969, (415) 322-8461. TWX: 

910-373-1166. 
Factories: ASM Corp.; Brushless Motors Elctrn.; 
Capitol Machine & Switch; Columbia Components 
Corp.; Connor-Winfield Corp.; Cook Elec.; Electro
Mec Instr.; Hopkins Engrg.; Lectrohm Inc.; Mag
netic Shield Div.; Metex Corp.; Motorola Compo· 
nent Prods. Div.; Pioneer Magnetics Inc.; Solid 
Power Corp.; Syntronic Instr.; Vibrac Corp. 
Selling To: * M,D,I. Salesmen: 2 (eng 1) 

SALES, H. K., INC., Box 2087, (415) 369-6244. 
Factories: Benjamin Elctrn. Sound; Calcon Wire; 
Marantz, Inc.; Pioneer Elctrn.; Stanton Magnetics; 
Superscope, Inc. 
Selling To: * A. Salesmen: 2 
Services: Warehouse (some lines only) 

HEATON, J. S., Co., Box 2087, (415) 369-4671. TWX: 
910-378-5415. . 
Factories: Dale Elctrn.; Electro Connective Sys.; 
Electronic Res.; Filters & Capacitors; Hitemp 
Wires Div.; N. E. Instr.; Parelco; Technical 
Wire Prods.; Vitramon. 
Selling To: * I. Salesmen; 4 (eng 1) 

McKNIGHT, G. R., CO. INC., 115 Spruce Av~., (415) 
325-2844. TWX: 910·373-1172. 
Factories; Accuride Div.; Ammon Instr.; Branson 
Corp.; Computer Components; E S· C Elctrn.; 
Fenwal Elctrn.; Fenwal Inc.; GM Nameplate; 
J B Elctrn. Transformers; Janco Corp.; Licon Div.; 
Midwec Corp.; NCI Capacitor Div.; Omega Elec. 
Div.· Q C I Corp.; Scanbe Mfg.; Techno-Compo
nents Corp.; Transistor Elctrn.; TRW Crystal Plant. 
Selling To: * M,D, I. Salesmen: 4 (eng 4) 
Services: Warehouse, Industrial Design 

SHIELL, T. J. ASSOCS., Box 504, (415) 323·6404. 
Factories: Applied Peripheral Sys.; Gamma Ma· 
chining Co.; Lee Richard Co.; Micom Corp.; Moser 
Jewel; Post Elctrn. Prod.; Precision Prod. & Con
trols; Staver Co.; Siks Mfg. Co.; Venus Scien-
tific. Services: Warehouse 
Selling To: * M,D,1. Salesmen: 2 (eng 2) 

WEIGHTMAN & ASSOC. (See Burbank, Calif.) 

Millbrae 
MELVIN SALES CO., 113 EI Camino Real, (415) 

697·6922. TWX: 910·375-3832. 
Factories: Airborn, Inc.; Cambion; Industro Trans
istor Corp.; Croven, Ltd.; Filtaire; Ovenaire; 
Piezo Technology; Portchester Instr.; Premier 
Microwave; Reon Resistor; R. F. Interonicsj 
Stettner·Trush, Inc.; Ward Leonard Elec. 
Selling To: * I. Salesmen; 2 (eng 1) 

Mountain View 
ALLGOOD ASSOCS. (See Inglewood, Calif.) 
ELLIS, G. B. CO., 2425 Leghorn, (415) 967-5531. 

Factories: Custom Cable & Cord; Jan Hardware 
Co.; Kresky Mfg.; Schauer Mfg.; Wright Mfg. 
Selling To: * M,D,I. Salesmen: 3 (eng 2) 
Services: Repair, Warehouse 

HUGHES, R. S. CO., INC. (See Los Angeles, Cali!.) 
IFM-NORTH, 2269 Old Middlefield Way, (415) 

961·2828. 
Factories: Associated Testing Labs.; Atec, Inc.; 
Beta Inst.; CML, Inc.; Hyperion Ind.; Incre-Data 
Corp.; Inst. Prods. 3M; Melcor Elctrn.; RFL Ind.; 
RlC Elctrn.; Waveline. 
Selling To: * M, I. Salesmen: 2 (eng 2) 
Services: Repair, Warehouse 

KITTLESON CO. (See Los Angeles, Calif.) 
MICHAEL, C. INC. (See Glendale, Calif.) 
TECH·SER., INC. (See Burbank, Calif.) 
REPEX, Box 807, (415) 969-9200. TWX: 910-379· 

6477_ 
Factories: Airflyte Elctrn.; Artisan Elctrn.; Biocom 
Inc.; Computer Devices; Electric Thermometers; 
Electronic Devices; Gaylord Rives Co.; Grant 
Pulley & Hardware; Hytek Corp.; IMC Magnetics; 
Industrial Devices Inc.; K&M Elctrn.; Lenox Fugle 
Elctrn_; Lion Research; Loyola Ind.; Magnuson 

~~~risr~ rn~~rey Inst.; Maxwelke~~~ci:n'Ware~g~;~ 
Selling To: * 0,1. Salesmen: 5 (eng 4) 

Newport Beach 
FI ELDTEC, INC., 4242 Campus Dr., (714) 540-4000. 

~~~~~h: Box 11794, Palo Alto, Calif., (415) 321-

Factories: Aero Vac Corp.; Aquarium Sys., Inc.; 
Cryolab Div.; Envirco; Genarco, Inc.; Heraeus· 
Engelhard Vacuum; High Vacuum Equip.; Hot· 
pack; Redford; T·M Vacuum Prod.; Thomson Elec. 
Welder; Vacuum Inst. ' 
Services: Repair Salesmen: 3 (eng 3) 

Hill-BLARE, INC., 4570 Campus Dr., Ste. 8, (714) 
546-9030. 
Factories: Associated Res., Inc.; Sherwood Elctrn. 
Labs.; Thermolyne Corp. 
Selling To: * A,M,D. Salesmen: 4 
Services: Repair, Warehouse 

INTERDOM, INC., 4570 Campus Dr., Ste. 8, (714) 546-
9030. 
Factories: Empire Scientific; Frazier, Inc.; Sher· 
wood Elctrn. labs., Inc. 
Selling To: * A. Salesmen: 4 
Services: Repair, Warehouse 

North Hollywood 
BASSETT & MOORE, INC., 12045 Magnolia, (213) 

769·7201. 
Factories: Antenna Specialists; Astatic; Atlas 
Sound; Auricord; Bussmann Mfg.; CTS Knights; 
Cornell Dubilier Elctrn.; Controlonics; Gertsch; 
IRC, Inc.; Lowell Mfg.; Nova-Tech Elctrn.; Martel 
Elctrn.; Pace Comm.; Standard Components; Utah 
Elctrn.; Westinghouse Elec. 
Seiling To:* A,D,1. Salesmen: 4 
Services; Warehouse, Showroom 

BROOKS & DAY INC., 10700 Ventura Blvd., (213) 
877·3357. 
Factories: Angstrohm Precision, Inc.; Film Micro
elctrn.; Hi-G; Monolithic Dielec.; Piconlcs; Pre
mier Microwave; Semlcon; Tee-Magnetics; Tresco. 
Selling To: * M, I. Salesmen: 5 (eng 3) 
Services: Warehouse, Distributor Branch 

COMPONENTS SALES CALIF., INC., 11484 Oxnard St., 
, (213) 980·3400. TWX: 910-499·2174. 

Factories: Computer Instr.; Delta-Corders; Digi
tronics; Invac Corp.; IKL, Inc.; Instrumentation 
Technology Corp.; Millitest; Precision Mecha
nisms. 
Selling To: * M, I. Salesmen: 4 (eng 4) 

JEWETT CO., 13111 Ventura Blvd., (213) 789·8103. 
TWX: 910·499·2196. 
Factories: Abrams Ins!.; Microwave Devices Div.; 
Damon Engrg.; Gombos Microwave; Hastings
Raydist; In!'l. Scientific Ltd.; Olektron Corp.; 
Roanwell. 
Selling To: * M, I. Salesmen: 3 (eng 2) 

M~I!Js~~N CO., 4142 Lankershim Blvd., (213) 877· 

Factories: BSR; Dynaco; Fanon; GBC; 101; IEC; 
Motorola; Play tape; H. H. Scotti' Tenna; Walco. 
Selling To: * A,D. Sa esmen; 4 (eng 2) 
Services: Warehouse 

10 REGIONAL OFFICES 

22 GRADUATE ENGINEERS 

CnfJ'",eell-t"'9 

~gak4 

R~1I-e4e~~e4 

1632 SILVER LAKE 
BOULEVARD 
LOS ANGELES, 
CALIFORNIA 90026 

Aerospace, Electronic, Electromechanical, 

Microwave & Telemetry Equipment 

Computer Peripheral & 

E_D_P. Associated Equipment 
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CALIFORNIA (North Hollywood) SALES REPRESENTATIVES DIRECTORY -Geographical 

O'HALLORAN ASSOCS., 10700 Veiltura Blvd., .(213) 
877·0173. TWX: 910·499·2190. 
Branches: 3921 E.Bayshore Dr .. Palo Alto, Calif., 
.(415) 326·1493, 415·969·9144; ,3270 Midway 
,Dr., San Diego, Calif., (714) 224·2824;4747 No. 
16th St., Phoenix, Ariz., (602) 277·3223; las Vegas, 
Nev., Enterprise 1·5084.' 
Factories: Adtec Labs,; Beckmanlnst.; Boa~ton 
Elctrn.; EMI; Gencom Div.; Hitachi Millimeter; 
Hughes Aircraft; Narda" Microwave; Norelco! 
.f~;IIfeSse~l;ct~~.; Panasonic Oscilloscopes; Products 

Selling To: * M, I. Salesmen: 11 (eng 11) 
Services: Repair, Warehouse, Direct Mail, Show· 
room, Seminars. 

3 DBMINC., 7424 Greenbush Ave., (213) 875·0876. 
TWX: 910·499·2670. 
Factories: Anaren Microwave; Applied Res.; Caber 
Elctrn.; E&, M Labs.; FAM Engrg.; Frequency 
Sources; OKIEletrn.; Relcom; Trio Labs. 
Selling To: * M,I. Salesmen: 2 (eng 2) 

Oakland 
MOULTHROP, F.' W. ASSOCIATES, 1530 E. 12th St., 

(415) 261·7676. TWX: 910·366·7206. 
Factories: Alpha Wire; Dialight Corp.; Diodes, Inc.; 
Elco Corp.; Electrovert; Electra/Midland; Federal 
Screw; J8T Inst.; Magnecraft; Stantron. 
Selling To: * A,M,D,1. Salesmen: T 
services: Warehouse 

SINCLAIR ELCTRN. ASSOCS., 1085 Clarendon Cres· 
cent, (415) 451·1835. 
Factories: Gold Line Connector, Inc.; Hammarlund 

NORTHERN CALIFORNIA • NEVADA 

TECHNICAL MARKETING 

AOTEK 
ASSOCIATES 

201 TOWN AND COUNTRY VILLAGE 

PALO ALTO, CALIFORNIA 94301 

TELEPHONE (415) 323·5414 

E!r~ 

Mfg.; Marden Elctrn.; Mosley 'Elctrn.; Pearce· 
Simpson; Saxton Prod.; Thurow Elctrn.; Tristao 
Tower Co.; Unimetrics; Vakar Prod.; Ward Prod . 
Selling To: * D. Salesman: 1 
Services: Warehouse 

Pacific Palisades 
WADSWORTH MFG. ASSOC. (See Liverpool, N.Y.) 

Palo Alto 
ADTEK ASSOCS., 201 Town and Country Village, 

(415) 323·5414. 
Factories: Allen Avionics; Ballastran; Bendix Mo· 
saic; Mark Prod. 
Selling To: * M,D,1. Salesmen: 2 (eng 1) 
Services: Application Engineering 

(See Advertisement This Page) 
BANKS, R. A., SALES CORP., 1029 Corporation Way, 

(415) 964·4464. TWX: 910·379·6498. 
Factories: Barnes Corp.; Isotronics; J'onathan 
Mfg.; Marin Controls Co.; Semcor Div.; Sloan Co.; 
Thermal Sys.; U. S. Terminals; Varo, Inc.; Wac· 
Line. 
Selling To: * M,D,1. Salesmen: 3 (eng 3) 

(See Advertisement This Page) 
COSTELLO, LITTLE & CO. (See Los Angeles, Calif.) 
DEWCO SALES, INC. (See Glendale, Calif.) 
DUDEK, R. C. & CO., INC. (See los Angeles, Calif.) 
EGBERT ENG. ASSOC., 801 Welch Rd., Ste. 214, 

(415) 326·1387. TWX: 910·373-1278. 
Factories: Edclilf Inst.; Electro Dev. Corp.; Kine· 
logic; Monitor Sys.; Standard Contls. 

Salesmen: 2 (eng 2) 
FETTY/SCHOENDUVE, INC. (See Los Angeles, Calif.) 
FIELDTEC, INC. (See Newport Beach, Calif.) 
HARRIS, B. CO. (See Los Angeles, Calif.) 
HECHT, HENSCHEN & ASSOCS. (See Phoenix, Ariz.) 
HERRMANN, C. ASSOC., Box 1179, (415) 322·4561. 

Branch: 1245 E. Walnut St., Pasadena, Calif., 
(213) 681·5111. 
Factories: Advanced Technology & Sys.; CHA 
Ind.; Durasonics Corp.; Int'l. Sales. Assoc.; Sloan 
Inst.; Vacuum Equip .. Comp.; Vacuum Products. 
Services: Repair, Warehouse Salesmen: 3 (eng 3) 

INSTRUMENT LAB. (See Gardena, Calif.) 
JOHNSON ASSOCS. (See los Angeles, Calif.) 
MAULD1N COMPANY, 437 California Ave., (415) 

326·5291. 
Factories: Alpha Data· Argonaut Assocs.; Astro· 
Metrix Corp.; Coast COil; Electronics Specialty, 
Electronics Div.; Exact Elctrn.; Ferritronics ltd.; 
Greibach Inst./· Medistor Inst.; Riedon Avionics; 
Sterling Trans ormer; Time Sys. 
Selling To: * M,I. Salesmen: 4 (eng 4) 
Services: Repair 

MFG. ASSOCS. (See Santa Monica, Calif.) 
NURCHES, R. CO. (See Pasadena, Calif.) 
O'HALLORAN ASSOCS. (See N. Hollywood, Calif.) 
RDP Inst., Inc., 999 Commercial St., (415) 328·6666. 

Branches: 1338 S. AUantic Blvd., los Angeles, 
Calif., (213) 263·9441; Box 10449, San Diego, 
Calif., (714) 224·3521. 
Factories: Advanced Measurement Inst.; Bio· 
Medical Elctrn.; California Inst.; Intronics; Kevlin 
Mfg. Co.; Semiconductor Circuits; Sherold Crys· 
tals; Velonex. 
Selling To: * M,I. Salesm,en: 4 (eng 3) 
Services: Minor Repairs 

R. F. ASSOCS., INC. (See Los Angeles, Calif.) 
RIEDEL, M. W. & CO. (See Alhambra, Calif.) 
ROBERTS, E. V. & ASSOCS. (See Culver City, Calif.) 
TESTCO (See Seattle, Wash.) 
THORSON CO. (See Los Angeles, Calif.) 
WARD/DAVIS ASSOCS. (See Pasadena, Calif.) 

SERVING NORTHERN CALIFORNIA 

3232 

R. A. BANKS SALES CO,RPORATION 
Specializing in Electronic Packaging and Components 

1029 CORPORATION WAY 

415·964·44.64 

PALO ALTO, CALIFORNIA 

TWX 910·379·6498 

. (For alphabetical listing see page 3213) 

THOMPSON, R. W. ASSOCS" INC., 4135 EI Camino 
Way, (213) 677·6104. 
Branch: 5005 W. century Blvd., Inglewood, Calif., 
(213) 677·6104. 
Factories: Amperex Elctrn.Corp.; Berkeley Nu· 
cleonics; Datametrics, Inc.;' Digital Automation; 
Hammarlund Mfg.; Kicksort, Inc.; LeCroy Re· 
search Sys.; Ludlum Measurements; Maxi·Switch 
Co.; NationaL I nst. labs.; Nuclear Measurements; 
Princeton Gamma Tech; SCience Accessories; 
Spacetac; Tedford Crystal labs.; Underwriters 
Safety Device Co. 
Selling To: * M, I. Salesmen: 3 (eng 1) 
Services: Direct Mail 

Pasa(1ena 
A·F SALES ENGRG., INC., 94 South los Robles Ave., 

(213) 681·5631. TWX: 910·588·3761. 
Factories: Airtron; Beta Inst.; Coherent Radia· 
tion Labs.; Control Prod.; Electro·Optics Assocs.; 
Jan Hardware; Kaye Scientific; lancaster Glass; 
laser OptiCS; Maxwell labs.; Optic·Elctrn.; PEK, 
Inc.; Quan·Tech Labs.; Thomas Elctrn.; Tropel. 
Selling To: * M, I. Salesmen: 3 (eng 3) 

ELECTRO·MECHANICAl INSTS., INC., 1388 E. Walnut 
St., (213) 681·2748. ' 
Factories: Dynamic Inst.; Northfield Precision 
Inst.; Phenotron Corp.; Superite Gear & Inst.; 
Wilmore Elctrn. 
Selling To:,* M,1. Salesmen: 2 (eng 2) 

ELLIS, D. CO., 123 N. Marengo, (213) 681·9108. 
Factories: Alco Elctrn. Prod.; Alcoswitch; World 
Magnetics. 
Selling To: * A,M,D,1. Salesmen: 2 (eng 2) 

HERRMANN, C. ASSOC. (See Palo Alto, Calif.) 
HUDDLESTON, F. ASSOCS., INC., 408 So. Rosemead 

Blvd., Ste 10, (213) 681·3751. TWX: 910·588·3785. 
Factories: Canseat Corp.; Caton Inds.; Chemelec, 
Inc.; Grayhill; Grayhill·Moltronics; Omtronics 
Mfg.; Schauer Mfg.; Torotel. 
Selling To: * M,D,1. Salesmen: 5 (eng 2) 

LUSCOMBE ENGRG. CO., 610 S. Arroyo Pkwy., (213) 
684·2000. tWX: 910·588·3285. 
Branches: 330 E. Third Ave., San Mateo, Calif., 
(415) 342·7057. TWX: 910·374·2866, 222 W. 
Osborn Rd., Phoenix, Ariz., (602) 274·1542. 
Factories: American Aerospace; Analogic; Data 
Device Corp.; Industrial Test Equip.; Northern 
Precision labs.; Patwin Eletrn.; Technipower, Inc.; 
Trump·Ross. Services: Repair, Warehouse 
Selling To: * M,I. Salesmen: 12 

MUlVIN & CO., INC., 384.3 E. Colorado Blvd., (213) 
681·4591. 
Factories: Aerot¥onic Assocs.; Textool Prod. 

, Selling To: * A,M,D,I. Salesmen: 2 (eng 1) 
Services: Repair, Warehouse 

NURCHES, P. CO., 2396 E. Foothill Blvd., (213) 
681·8957. 
Branch: 999 Commercial St., Palo Alto, Calif., 
(213) 326·7842. 
Factories: Austron, Inc.; F. W. Bell, Inc.; Buck· 
eye Stamping; Coto·Coil Co.; Electronic C~ntro 
Inc.; Gordos Corp.; Integrated Circuit Elctrn.; 
Pomona Elctrn.;Spar Elctrn.; Transistor Devices; 
Western Elctrn. Prod. 
Selling To: * M,D,1. Salesmen: 5 (eng 5) 
Services: Warehouse 

SPACE ENGRG., 491 N. los Robles Ave., (213) 681· 
4421. TWX: 213·449·3456. 
Factories: Condor Ind.; Eagle Signal Div.; Eastern 
Rotorcraft; RTA Prod.; Rogers Corp. 
Selling To:* M,I. 
SerYices: Application Engineering 

TECHNISALES CO., 3820 E. Colorado Blvd., (213) 
792·5111. 
Factories: Discon Corp.; Electro·Craft Corp.; Elec· 
tro Products Labs; Kinelogic Corp.; Machinery 
Electrification. 
Selling To: * M,D,1. Salesmen: 2 

VAUGHAN, G. Ii. CO., 2366 E. Foothill Blvd., (213) 
681·4511. 
Factories: Accurate Elctrn.; fastscan Sys.; Heat 
Sys.; Infinetics, Inc.; Northeast Scientific Corp.; 
Shandon Scientific; Waters Corp. 
Selling To: * M,I. Salesmen: 2 (eng 2) 
Services: Repair 

WARD/DAVIS ASSOC., 770 S. Arroyo Pky., (213) 
684·284&,·TWX: 910·588·3755. . 
Branches: 3941 E. Bayshore, Palo Alto, Calif., (415) 
968·7116. TWX: 910'379·6935; 3442 Hancock St., 
San Diego, Calif., (714) 297·4619. TWX: 910·335· 
2006. 
Factories: Beckman Inst.; Dana labs.; Datapulse; 
Data Technology; Kennedy Co.; Micom, Inc.; Mid· 
western Inst.; Philbrick/Nexus Res.; Singer Co.; 
Sorensen Prod.; Systron·Donner; Topaz, Inc.; 
Wavetek. 
Selling To: * M,I. Salesmen: 25 (eng 21) 
Services:, Repair, Stock Philbrick/Nexus, Soren· 
sen & Systron·Donner 

WRIGHT ENGRG., 180 E. California Blvd., (213) 
681·2651. TWX, 910·588·3753. 
Branch: 175 S. San Antonio Rd., Los Altos, Cal., 
(415) 941·4405. 
Factories: Airborne Inst. Lab.; Ampar Div.; 
Anzac Elect.; Bielski Memory Sys.; Diamond An· 
tenna & Microwave; Electro/Data; Microwave 
Prod.; Minax Devices; Shepard Lab.; Wayne· 
George; Wiltek, Inc. . 
Selling To: * M,I. Salesmen: 6 (eng 5) 
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SALES REPRESENTATIVES DIRECTORY - Geographical (San Gabriel) CALIFORNIA • 

Redwood City 
LOGAN & LOGAN CO., Box 4, (415) 365-1303. 

Factarles: Lektrostat Corp.; Major Elctrn.; S & A 
Elctrn. 
Seiling To: * A,D. Salesman: 1 

LONG • ASSOCS., INC., 505 Middlefteld Rd., (415) 
369·3324. TWX: 910·378-5429. 
Factories: Automation Dev.; Barber-Colman; CEA', 
Delevan Elctrns.; Dexon; Fredericks; Genera 

--, Time; Hurst; Portescap; Thomas Elctrns; Tromp
eter Elctrns. 
Selling To: * M,D,I. Salesmen: 4 (eng 4) 
Services: Warehouse, Demo Room, Printing Plant, 
Pro jectiCHl Eqpt., Conference Rooms 

(See Advertisement This Page) 

SI~~~i~H,r:~:N'91~~78_~~ruglas ~t., (415) 365· 
Factories: Action Sys.; B&K Mfg.; Blonder 
Tongue Labs; Bomar Crystal Co.; BSR McDonald; 
Electronic Pub.; Enterprise Dev.; Harmon Kardon; 
Int'!. Wire & Cable Co.; Jensen Mfg.; Lance An· 
tenna Corp.; Loral Distb. Prod.; Merit Coil & 
Trans. Corp.; Micro-Ohm Corp.;. Pickering & Co.; 
Precision Apparatus Inc.; Rek-u-Kut Dlv.;' Terada 
Co.; Texas Inst.; Turner Co.; Weller Elec.; Work-
man Elctrn. Inc. Senlces: Warehouse 
Selling To: * A,D,I_ Salesmen: 4 (eng 2) 

Sacramento 
CAMPBEll & GEORGE CO. (See Burlingame, Calif.) 
PETERS-DE LAET, INC. (See Burlingame, Calif.) 

San Bruno 
AURICH, F. W. & CO. (See Seattle, Wash.) 

San Carlos 
LEBELL-WARREN ASSOCS., Box 246, (415) 593-7688. 

Factories: Barry Controls; Beede Electrical Inst.; 
Birtcher corp"kChicago Condenser Corp.; Electro
Mechanisms; ulka Elec.; Precision Timer Co.; 

i~~:f:rm~~ci:o~ales; H. H. S:~~lc!~~''M:ITr~t~ 
Seiling To: * M,D,I. Salesmen: 3 (eng~) 

ME~~:31.0~S~1~:3~~:.20B Cherry, (415) 591-

Factories: Gulton Ind.; Hansen Mfg.; Hevi-Duty 
Elec.; Hutson Optical; stackpole Carbon; Syn
tron Co.; Thomas & Skinner; Vishay Resistor 
Prod. ServiCes: Warehouse 
Seiling To: * 0,1. Salesman: 1 (eng 1) 

ROSS, D. H. CO., 534 EI Camino Real, (415) 591-
4411_ TWX: 910-376-4392. 
Factories: Augat Inc.; Bud Radio; Comar Elec.; 
Electro-Mechanical Inst.; E.M.C. Plastics Div.; 
Fisher Radio; Gavitt Wire & Cable; Gremar Inc.; 
Memcor Component; SWitchcraft; TACO Dlv.; 
United Audio; Weckesser. 
Seiling To:* A,D,I. Salesmen: 8 (eng 3) 
Services: Warehouse 

(See Advertisement This Page) 

San Diego 
AD ELCTRN. CO., 7969 Engineer Rd., Ste. 106, (714) 

278-9260. -
Factories: Continental Device; CTS; National Wire 
& Cable .. Parelco, Inc.; Semtech_ 
Selllllg10: * I. Salesmen: 4 (eng 2) 

ALLEN, D. CO., 7969 Engineer Rd., Ste. 106, (714) 
278-9250. 
Factories: ADC Elctrn.; Electro Cube; Fesco; 
Kelvin; Vanguard Elctrn. 
Selling To: * I. Salesmen: 3 (eng 2) 

APPLETON, H. CO. (See Los Angeles, Calif.) 
BLACK & STRONG, INC. (See Los Angeles, Calif.) 
CAIN & CO. (See Encino, Calif.) 
DORADO ELCTRNS. INC. (See Van Nuys, Calif.) 
HUGHES R. S. Co., Inc. (See Los Angeles, Calif.) 
HENBERGER, J. C. CO., 3661 Voltaire St., (714) 223-

7114. 
Factories: Amerace-ESNA; Browning, Mfg.;, Bu
chanan Elec. Prod.; Cobehn, Inc.; Electro-Dy
namics, Div.; Helland Torq Tender; Philadelphia 
Gear Corp.; Solar, Div.; Veeder-Root. 
Seiling To:* M,D,I. Salesman: 1 (eng 1) 
Services: Warehouse 

IFM-SOUTH (See Hollywood, Calif.) 
INSTRUMENT SPECiAliSTS (See Glendale, Calif.) 
INTERSTATE MARKETING (See Woodland Hills, Calif.) 
MAYDWELL & HARTZELL (See San FranCiSCO, Calif.) 
MICHAEL, C. INC. (See Glendale, Calif.) -
MONTGOMERY BROS., INC. (See Burlingame, Calif.) 
MOXON £lCTRNS. CORP. (See Los Angeles, Calif.) 
O'HALLORAN ASSOCS. (See N. Hollywood, Calif.) 
RDP INSTRS. INC. (See Palo Alto, Calif.) 
ROBERTS, E. V. & ASSOCS. (See Culver City, Calif.) 
TECH-SER, INC. (See Burbank, Calif.} 
THORSON CO. (See Los Angeles, Calif.) 

WARD/DAVIS ASSOCS. (See Pasadena, Calif.) 
WARE, J. A. & ASSOC., 301 W. G St, (714) 232-8578. 

Brancb: 1400 North 32nd St;, Phoenix, Ariz., (602) 
273-7309. 
Factories: Anaconda, Metal Hose Div.; Crouse
Hinds Co,; Hunt Elctrn.; E. F. Guth Co.; Moldcast 
Mfg. Co.; Par Light Dlv.; Paramount Ind., Inc.; 
Prescollte Dlv. ' seiling To: * D. 

WOODS, G_ E. ASSOCS., INC. (See Anaheim, Calif.) 

San Fernando 
DATACOM ASSOCS., Box 4321, (213) 367-9111. 

Factories: Calif. 5ys. Components; Chalco Engrg_ 
Corp.; Mil Assocs., Inc.; Instr. Components. 
Seiling To: * M,I. Salesmen: 2 

San Fra1Jcisco 
BAlLARD I. CO., INC., 556 Clay, (415) 781-1781. 

Factories: Dormeyer Ind •• \ Mack Elec_ Devices; 
Muckle Mfg. CO'l Quicks Iver Prod. Co.; Sonar 
Radio; Waber Elcnn. 
Selling To: * 0,1. Salesmen: 3 (eng 1) 
Services: Repair, Warehouse 

BELFER, W., 387 6th St., (415) 781-0392. 
Selling To: * -A,D. Salesmen: 2 (eng 1) 
Services: Warehouse 

BIZTEK CO., INC. (See Toluca Lake, Callf_) 
CADY, J. F_, 1485 Bayshore Blvd., (415) 467-8656. 

Factories: Bodine Elec. Co.; Stearns Elec. Corp. 
CHURCH, L. F. CO., 655 Folsom St., (415) 7B1-1B97. 
, Factories: DeBothezat Fans Dlv., Ward Leonard 

Elec. Services: Warehouse 
Selling To: * M,D,I. Sallsman: 1 (Ing 1) 

HONNLG. E. CO., INC., 171 King St., (415) 781-7352. 
Facmries: Adalet Mfg.; Beta Corp.; Economy 
Cable Grip C'o.; Gladding Ceramic Insulator Co.; 
Haria Corp.; Llghtalarms Elctrn.; Mlnerallac 

-Elee.; Nlfe, Inc.; P.L.M. Prod.; P.S.I. Prod.; 
Remke; ScientifiC Columbus; States Co. 
Selling To: * D. Salesmen. 5 (eng 3) 
Services: Warehouse -

HUNDLEY CO., INC_ (See Los Angeles, Calif.) 
JENSEN INSTR. CO. (See Los Angeles, Calif.) 
KROTOlYNER, J. M., 420 Market St., (415) 982-4636. 

Factories: Autotron, Inc.; Carbon Engrg.; Line
master Switch Corp. 
Seiling To: * M,D,I. Salesman: 1 

LITTRELL WESTERN SALES (See Los Angeles, Calif.) 
LYNN & BROOKS (See Los Ahgeles, Calff.) 
MAYDWELL & HARTZELL, INC., 870 Tennessee St., 

(415) 826-6900. TWX: 415-393-9157. 
Branches: 120 S. 29th st'l Phoenix, Ariz., (602) 
275-7644; 6400 Corvette St't Los Angeles, Calif., 
(213) 685-6310; 30 South 3th St., San Diego, 
Calif., (714) 233-6661· 2318 N.W. Vaughn St., 
Portland, Ore_, (503) 226-1441; 1216 Poplar PI. 
S., Seattle, Wash., (206) 323-1270. 
Factories: Elastimold Dlv.; Kearney Co.; Kuhlman 
Elec.; Power Conversion Products; Ross Engrg.; 
sufterlor-continental. 
~:~I:.~O~~r:h~';~{ Salesmen: 17 (eng 8) 

M~1~ba:fSS & FLEMING, 113 Tenth St., (415) 

Factories: Acoustone; Argos; Audio Devices; Audio 
Dynamics Corp:,i David Clark Co.; Electro-Voice; 
Fanon; HI Lo; "herwood. ' 
Seiling To:* A,D,I. Salesmen: 5 (eng 1) 
Services: Warehouse _ 

MORSE /\SSOCS., 1721 Chestnut St., (415) 567,6871. 
Factor"s: Acoustlca Assocs.· Agac-Derrltron; 
American Elctrn.; Chadwick-He'mutli; Conn. En
vironmental R. & D.; Dlscon. 
Selling To: * M,I. Salesman: 1 (eng 1) 

MOULTHROP, POLACH & BENSINGER, INC., 165 11th 
St., (415) 861-6958. 
Factories: Antennacraft; Cornell Dubilier Eletrn.j 
Datak Corp.- Dutrex Ind.; Essex Wire; Falrchlla 
Contls •• , J. Millen Mfg. Co.; Sarkes Tarzlan; Stan
cor· Tr plett Elec. Inst. 
seJilng To: * D,I. Salesmen: 3 (eng 1) 

NORTHWEST SALES & ENGRG. SVC. (See Seattle, 
Wash.) 

SIMPLEX WEST INC. (See Compton, Calff.) 
SLATER, R_ R. CO. (See Seattle, Wash.) 
TECHNICAl SALES ASSOCS.; 1485 Bayshore Blvd., 

(415)467-1434. 
Factories: AKG Microphones· Aerotron· Chem
tronlcs; Columbia Elctrn. Cables; Four{ay Ind.; 
Oxford Elec.; Perma Power; Temple Sound; Texas 
Crystals. 
Selling To: * A,D. Salesmen: 2 
Services: Warehouse 

WINSLOW, D. CO., 24 California St., (415) 982-8644. 
Factories: Danca. 
Sellinl To: * D,I. Salesmen: 2 

San Gabr;el 
RI~~~_m~~ CO., 1817 S. San Gabriel Blvd., (213) 

Factories: Aerovox; Austincraft, Co.; Barker & 
Williamson; Daburn Elctrn. & Cable; G/L Tab 
Books; Gowanda Elctrn.; Pausan Co.· Pomona 
Elctrn_!. Premax, Prod.; Premier Metal Prod.; Su-
perex .,Ictrn. , Services: Warehouse 
Seiling To: * D,I. Sales,!,ln: 3 

DAVID H. 

534 EI Camino Real 

SanCarloa 

California 9~70 

591"'"11 
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CALIFORNIA (San Jose) SALES REPRESENTATIVES DIRECTORY - Geogrflphical 

San Jose 
GEIST, W. K., CO. (See Glendale, Calif.) 
WHITE & CO., 777 N. First St., (408) 292-8229. 

Factories: Cablemaster Sis.; Eckel Ind.; Heat-Sys. 
Ultrsonics; E. A.' Lindgren; Northwest Scientific; 
Planprint. , Services: Repair 
Selling To:* A,M,l,Medical. ' 

San Marino 
w~'{Jg. A. L. co., 2485 Huntington Dr., (213) 793-

Factories: Ferber Assocs.; Physiological Training 
Co.' Ward Assocs. 
selling To: * Medical. Salesmen: 2 (eng 2) 

San Mateo 
APPLETON, H. CO. (See Los Angeles, Calif.) 
ELECTRONICS MKTK. 'ASSOCS.; Box 5199, (415) 

341·6666. 
Factori,es: Amertest; Bell Furniture Mfg.; Bogen 
Comm.; Bowman Elctrn.; Dabilrn Elect. & Cable 
Corp.; Grado Labs., Inc.; Indl. Devices; Javelin 
Elctrn.;J.B.L. Inti.; Recoton Corp.; Robins Ind.; 
Sarex Corp.; Superex Elect.; Toujay-Multicube. 
Selling To: * A,D. Salesmen: 2 

HARRISS, L. H. CO., 204 E. Hillsdale, (415) 341-
2909. 
Factories: Antronic Corp.; Antenna Designs Corp.; 
Bell PA Prod.; Cornish Wire; I.E. Mfg.; N.T.T. 
Sales; Planet Capacitors; Seco Elctrn.; Semi
tronics; Standard-Grigsby Co,,; Utah Elcun. 
Selling To: * 0,1. lSalesmen: 2 (eng 1) 
Services: Warehouse 

KING ENGRG. CO. (See Encino, Calif.) 
LUSCOMBE ENGRG. CO. (See Pasadena, Calif.) 
McCARTHY-KELLY & ASSOC., 279 N. BayshOre Blvd., 

(415) 343-8748. 
Factories: R. A. Boehm Co.; International Inst.; 
Lear Siegler; Seco Eletrn.;' Sigma Inst.; Simpla
trol Prod.; Wer Industrial. 
Selling To: * M,D,I. Salesmen: 3 (eng 3) 

MOXON ELECTRNS. CORP. (See Los Angeles, Calif.) 

PYMbJ7g35~~1l Borel Pl., (415) 349-1266. ,TWX: 

Branches: Cedar Engrg.; Cermetek, 'Inc.; Collins 
Radio Co.; Duncan Elctrn.; Electronic Arrays; 
General Resistance; GuHon Ind.; Sage Elctrn.; 
Warnecke Electron Tubes. ' 
Selling To: * I. Salesmen: 2 (eng 2) 

SOUTHWEST SCIENTIFIC (See Santa' Monica, Calif.) 

San Rafael 
BRANDT, E. W., Co. Box 538, (415) 454-0840. 

Factories: Adler Mfg.; Dyna Co.; Sansui Elctm. 
Selling To: * A. Salesman: 1 
Servi,ces: Warehouse 

MGR PRODS., INC. 26 Duffy Pl., (415) 454-5214. 
Factories: BASF Tapes; Lectracal; Penta Labsl; 
View-Ali. I 

Selling To: * A,I. Salesmen: 3 (eng 2) 

Santa Ana 
MURRAY, T. F. & ASSOCS. (See Burbank, Calif.) 
THORSON CO,. (See Los Angeles, Calif.) 

Santa Clara 
INSTRUMENT SPECIALISTS (See Glendale,Calif.) 
RAYMARG, Box 515, (408) 248·5199. 

Factories: Alac, Inc.; Anchor Alloys, Inc.; Con· 
trolonics Corp.; Electronic Cooling Devices; 
lonetics Corp.; Larsen Elctrn.; Radio Specialty 
Mfg.; Techform Labs.; Torsion Balance Co. 
Selling To: * 0,1. Salesmen: 2 (eng 1) 
Services: Warehouse, Selective Direct Mail 

, Santa Monica 
DAVIDSON A~SOCS., INC., 2920 Nebraska, (213) 

451-5761. TWX: 910·343·6869. 
Factories: Automation Oev. Co.; Control Data; 
Globe Ind.; Herley Ind.; Hutson Corp.; Intrex 
Syst., Inc.; Magtrol, Inc.; Machine Components 
Corp.;H. K. Porter Co.; Power Inst., Trojan 'Ind. 
Selling To: * M,D,I. Salesmen: 4 (eng 4) 

(See Advertisement This Page) 
MANUFACTURING ASSOCIATES, 1738 Colorado, (213) 

479·8884. 
Branch: 770 Welch Rd., Rm. 166, Palo Alto, Calif, 
(415) 323'()295. 
Factories: American Radar Components; Applied 
Engrg. Prods., EMC Technology; E·Z Way Prods., 
Gabriel Elctrn.; Horton·Angell Co.; Meca Elctrn.; 
Washington Aluminum. 
Selling To: * I. Salesmen: 4 (eng 3) 
Services: Warehouse 

SOUTHWEST SCIENTIFIC CO., 912 Marguerita Ave., 
(213) 870·8332. 
Branch: 800 Polhemus Rd., San Mateo, Calif., 
(415) 345-0885. ' 
Factories: British Radio Elctrn.; Janis Res.; 
Magnion Div., Milletron Inc., Rawson Elect'l 
Inst., Simtec Ltd., United Technical Corp. 
Selling To: * Medicine, Research 
Services: Repair Salesmen: 2 (eng ,2) 

P /A blankets the California and Arizona 
components market with two on-the-spot 
sales offices serving both distributors and 
industrial accounts. A livewire rep organ
ization for a select group of principals I 

PENWARDEN ASSOCIATES INC. 

14547 Titus Street, Van Nuys, California 
213 ST 2-4920, TR 3·4130' 

DAVIDSON ASSOCIATES INC. 
SOUTHERN' CALIFORNIA SALES ENGINEERS 

If you have a design problem involving electro·mechanical devices, our 

staff of graduate engineers can assist you. We have 22 years experience 
in the application and sales of ele.ctrical equipment. Motors and 
other servo system electro·mechanical components, an, our specialty. 

ELECTRO-MECHANICAL COMPONENTS AND SYSTEMS 
• Actuators • Dynamometers • Motors • Pumps • Stroboscopes 
• Angle Indicators • Fans • Motor Speed Controls. Rate Generators· Tachometers 
• Blowers • Frequency Dividers. Optics • Recorder Drives· Timers 
• Brakes • Gearmotors • Positioning Devices • Servo Motors • Torque Meters 
• Clutches • Ie Testers • Pots, Motorized • Servo Systems • Variable Speed Drive's 
: Cooling Equipment. Meter Relays • Power Supplies • Stepper Motors • Waveguide Devices 

2920 NEBRASKA AVE., SANTA MONICA, CALIFORNIA 451-5761 
3234 (For alphabetical listing see page 3213) 

Sara(oga 
TOWNSEND TECHNICAL SALES, Box 265, (408) 252-

3478. 
Factories: Couch Ordnance, Kahn & Co., Meca 
Elctrn.; Mills Resistor Co.; N·H' Microwave; 
Printact Relay Div.; Tek Wave, Inc., Washburn. 
Selling To: * M.1. Salesmen: 2 

Sepulveda 
R. L. ASSOCS., Box 2255, (213) 782-7826. TWX: 

910-495·1733. 
FlIctories: Airborn, Inc.; Communications Prod. 
Div.;Control Switch Div., General Reed Co.; 
Utah Elctrn.; Victor Elec. Wire & Cable; Vol· 
tronics Corp.; Whale Elctrn. 
Selling To: * M,I. Salesmen: 4 (eng 4) 

Sherman Oaks 
GEE ASSOCS., INC., 14474 Dickens St., (213) 788· 

5961. 
Factories: Dorsett Elctrn.; Elcor, Inc., Fairchild 
Cont. Services: Warehouse 
Selling To: * M,I. Salesmen: 3 (eng 3) 

HOraK~i!~le~; taft~j! ijigt~~ v~~.~ur8;'n(~~a~) i~9:~5~~B 
Inst;;Hansen Mfg., Protective Controls, Schrack 
Elec. Sales. 
Selling To: * I. Salesman: 1 (eng 1) 

MEUSSDORFFER R. & ASSOC., 13441 Ventura, (213) 
788·0771. 
Factories: Barber-Colman Co.; Dayton Superior 
Pfod.; Eectro-Mel Ind.; Hermaseal; Zero·Max. 
Selling To: * I. Salesmen: 2 (eng 2) 
Services: Repair, Warehouse 

SPECTRUM SALES CO" 14106 Ventura Blvd., (213) 
788·9911. 
Factories:.Aemco Divn., Midtex; Controls Res.; 
Giannini-Voltex; Magnafile; Western Magnetics. 
Selling To:* A,M,I. Salesmen: 3 (eng 2) 

TAW ASSOCS .. 4455 Ventura Ave., (213) 784·2765. 
Factories: General Astronics; lonetics Corp. 
Selling To: * M,D,I. Salesmen: 2 (eng 1) 
Services: Warehouse. 

Sunnyvale 
FEATHERSTONE SALES CO., Box 726, (408) 734-2663. 

Factories: Gibbs Special Prod.; Hamilton ,Hall, 
Javex Elctrn.;. Jayell Mfg. Co., Midland Int'l. Corp., 
Perry·Bri~gs Co.; Royal Radio Corp.; SPEMCO. 
Selling To: * A,D,I. Salesmen: 2 
Services: Warehouse 

TECH MARKETING ASSOCS., 355 W. Olive Ave., (408), 
736·3687. TWX: 910·339·9227. 
Factories: Borg·Warner Con!.; Data-Control Sys.; 
RdF Corp; RdF/West; Signalite; Tele·Dynamics. 
Selling To: * M. Salesman: 1 (eng 1) 

WALDMAN ASSOCS., 1094 W. Evelyn Ave., (408) 245-
2500. 
Factories: Anaren Microwave; Arvin Frequency 
Devices; E & M Labs, Electrac, Fre.quency 
Sources; Microsonics. 
Selling To: * M,I. Salesmen: 2 (eng 1) 

WIELER & CO. (See Oowney, Calif.) 

Tarzana 
CAPELL, R. CO., Box 723, (213) 987·2233. 

Factories: ,Caddock Elctrn., Component Res.; 
Digilog Elctrn., Gentronics, Hamby, Quest Elctrn. 
Dev., Torwico Elctrn. 
Selling To: * M ,I. Salesmen: 3 

MITCHELL, C. H. CO., 18531 Ventura Blvd., (213) 
881·2626. 
Factories: Integrated Elctrn., Mura Corp.; Peter· 
sen Radio Co., Telvac Inst. Salesmen: 3 
Selling To: * 0,1. Services: Warehouse 

Toluca Lake 
BIZTEK co., INC., 10639 Riverside Dr., Ste. 103, 

(213) 766·4890. . 
Branches: Box 3091, Scottsdale, Ariz., (602) 
945-5781, Box 321, San Francisco, Calif., (415) 
421-3172. 
Factories: Commander Labs.; Coretronics; Datak; 
Electro·Science Lab., Fossman Co.; Glenmarc 
Mfg.; Hi-Grade Alloy, Virginia Elctrn.; Weltek 
Elctrn. " 
.Selling To: * M,D,I. . Salesmen: 4 (eng 3) 
Services: Warehouse, Direct Mail 

Torrance 
AEROL ASSOCS., INC. (See Jericho, New York) 
MILLER. R. S. CO., Box 1185, (213) 326·16-10. 

Factories: Clayton Mfg. Co.; Milcon Hinge Corp., 
Romilco Corp.' Spactronics Co. 
Selling To: * ivI; I. Salesmen: 4 (eng 2) 
Services: Warehouse, Mfg. Representatives 

O'DONNELL ASSOC. INC., 18053 Crenshaw Blvd., (213) 
323·9243. TWX: 910-346-6732. 
Branch: 1955 "B" EI Camino, Real, Palo Alto, 
Calif., (415) 327·9260. " 
Factories: -{:arborundum Co., Cherry Electrical 
Prod., Duramark, Inc., Guardian Elec.; Hill Elctro., 
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SALES REPRESENTATIVES DIRECTORY - Geographical (Denver) COLORADO 

Ledex Inc.; Reeves Inst.; Self-Organizing Sys.; 
Walden Elctrn.; Wanlass Elec. 
Seiling To: * M,D,I. Salesmen: 5 (eng 5) 

TRIER, J. S. & ASSOC., 2906 Fairchild ~pron, Tor
rance Municipal Airport. (213) 3?6-1385. 
Factories: Dodge Machine Co.; Gorman Machine 
Corp.; International Dynamics. 
Selling To: * M.1. Salesmen: 3 (eng 3) 
Services: Repair, Warehouse, D;splay Rooms & 
Labs. 

WEB ElCTRN. ASSOCS., 18039 Crenshaw Blvd., (213) 
323-8676. 
Factories: Coilform Co.; Phipps Precision Prod.; 
Quality Transformers; Welwyn Int.; Wilco Corp. 
Seiling To: * M,I. Salesmen: 3 (eng 3) 

Van Nuys 
DOR~DO ELCTRN. INC., 13615 Victory Blvd., (213) 

873-4124. TWX: 910-495-1803. 
Branch: 6692 Bonnie View Dr., San Diego, Calif., 
(714) 234-2034. 
Factories: Dorado-Cal Corp.: Fairchild Con!.; In
dustro Transistor; International Circuit Tech.; 
Stewart Warner Microcircuits; Superior Circuits 
Corp.; Union Carbide Elctrn.; Vanguard Elctrn.; 
Vitramon Inc.; Wesco Elec. 
Selling To:* M,D,I. Salesmen: 8 (eng 7) 
Services: Direct Mail 

E. 7~7_~~J:_R~Wi:E~1J~~5_1~~~~ Noble Ave., (213) 
Factories: E-Tronics; Eldre Components; Indiana 
General; Maurey Inst.; Planet Inst.; Tachtronics 
Inst.: Vogue Inst. 
Selling To: * M,I. Salesmen: 4 (eng 4) 

(See Advertisement This Page) 
ELLIOTT, G., INC., 13615 Victory Blvd., (213) 873-

6862. 
Factories: Mullisonic Corp.; Nova Elec.; Parabam; 
Raytheon; Senflex; Scionics; Texas Inst. 
Selling To: * M,I. Salesmen: 3 (eng 3) 
Services: Warehouse 

PENWARDEN ASSOC., 14547 Titus, (213) 782-4920. 
TWX: 910-495-1729_ 
Factories: Curtis Development: Drake Mfg.; Foster 
Transformer; Globe-Union; Hurst Mfg.; McGill 
Mfg.; Nucleonic Prods.; Precision Elctrn.; Sigma 
Inst.; Standard Grigsby. 
Selling To: * M,D,I. Salesmen: 5 (eng 5) 

(See Advertisement Page 8234) 

R. L. ASSOCS., 14401 Gilmore St., (213) 782-7826. 
TWX: 910-495-1733. 
Factories: Airborn, Inc.; Control Switch Div.; 
Communication Prod. Div.; General Reed Co.; 
Hamilton-Hall Resistor; Utah Elctrn.; Vollronics: 
Victor Electric Wire & Cable; Whale Elctrn. 
Selling To: * M,I. Salesmen: 4 (eng 4) 

WES·K ASSOCS., 5917 Noble Ave., (213) 989-3070. 
TWX: 910-495-1770. 
Factories: Ceramics Tech.; Dictograph Prod.; 
Kelvin; Int'l Components; Mid-Continent Lab.; 
Vamistor Corp.; Western Gold & Platinum. 
Selling To: * A,M, I. Salesmen: 3 (eng 3) 

ZI~~~:~1O~' W. E. CO., 15443 Cabrito Rd., (213) 

Factories: Electronic Cooling Devices; General 
RF Fittings; Torsion Balance. 
Selli~g To: * M,I. Salesmen: 3 (eng 3) 
Services: Warehouse 

Woodland Hills 
INTERSTATE MARKETING ASSOC., Box 487, (213) 

883-7606. TWX: 910-494-1239. 
Branches: 3803 E. Thomas, Phoenix, Ariz., (602) 
275-5157; 4440 Rainier Ave., San Diego, Calif., 
(714) 283-7519. 
factories: Aavid Engrg.; Alrco-Speer; Cal-R; ESC; 
General Semi.; LRC; MIAL; Nytronics; Phoenix 
Transformer; SSS, STM; Varadyne; Vari-L: 
Selling To: * A,M,D,I. Salesmen: 6 (eng 6) 
Services: Warehouse 

COLORADO 
Arvada 
ARROWHEAD SALES CORP. (See Salt Lake City, Utah) 

Aurora 
A-E-S, INC., 12891 E. Nevada Circle, (303) 366-0208. 

Factories: Atlas Publ.; Consolidated Wire; C/P 
Corp.; Cush/Craft Corp.; Electronical Chemical; 
Heeger, Inc.; L.M.B.; Marden Elctrn.; Newcastle 
Fabrics; Perma Power; Pomona Electrn.; Private 
Telecomm.; Rayline; Sonar Radio; Terado; Ward 
Products. 
Seiling To: * A,M,D,1. Salesmen: 2 (ehg 1) 

BISHOP ENTERPR ISES, INC., 126 Del Mar Circle, 
"C", (303) 364-7361. 
Branches: 1805 San Pedro, N. E., Albuquerque, 
N.M., (505) 255-9042; 2929 E. Thomas, Ste. 127, 
Phoenix, Ariz.t (602) 265-8747L 8888 Dyer, Ste. 
412, EI Paso, ex., (915) 755-33/7. 

Factories: Atec; California Instr.; T. L. Faul 
Assocs., Inc.; General Resistance; Kruse-Storke 
Elctrn.; Landis & Gyr; Spatial Data Sys.; Vema; 
Wang Labs., Inc.; Weinschel Engrg. 
Seiling To: * M,1. Salesmen: 7 (eng 4) 
Services: Repair 

Boulder 
INLAND ASSOCS. (See Mission, Kansas) 
KEY REPRESENTATION (Los Angeles, Calif.) 

Colorado Springs 
ELECTR. MFGRS.' CONSULTANTS, INC., 1619 N. 

Royer (303) 636-5131. 
Branches: 6633 E. Palo Verde, Scottsdale, Ariz., 
(602) 946-6350; 511 E. 7th S., Salt Lake City, 
Utah, (801) 467-6738. • 
Factories: Cramco Solder Alloys; Elec. Soldering 
Iron; GC Electrn.; New Jersey Semi; Power Comp.; 
Precision Thermometer Instr. Co.; Printact Dlv.; 
Schrack Elect. Sies.; Taurus Corp.; Technology; 
Tingstol; Transcriber; Vigor Dlv. 
Selling To: * 0, I. Salesmen: 3 (eng 1) 
Services: Warehouse, Stocking 

Denver 
APPLETON, H. CO. (See Los Angeles, Calif.) 
BENNEWITZ ASSOC., INC. (See Albuquerque, N.M.) 
BFA, 1309 So. Inca, (303) 744-3301. 

Branches: 4710 N. 16th St., Phoenix, Ariz., (602) 
264-6536; 1238 Ortiz, S. E., Albuquerque, N. M., 
(505) 268-4387; 3216 E. 21st St., Tulsa, Okla., 
(918) 936-5295; Box 429, Euless, Texas, (817) 
267-1505; Box 50 Friendswood, Texas, (713) 
482-7563; Box 16065, San Antonio, Texas, (512) 
828-0164. 
Factories: American Std.; Aero Research Inst.; 
Analogic; Astrodata; Bolt Beranek & Newman; 
Bourns; Cimron Div.; DATALOG Div.; Digitran; 
Electronic Enclosures; Entex; Esterline-Angus 
Instr.; Incre-Data Corp.; Interdata; Microdot, Inc.; 
Midwestern Instr.; Precision Instr.; Spectrol 
Electrn.; Systems Res.; Tally Corp.; Tracor; 
Wavetek; Wyle Sys. Services: Repair 
Selling To:* M,D,1. Salesmen: 14 (eng 8) 

BO~~~46:i. ~el~~;'01~~'28~440 S. Santa Fe, (303) 

Branch: 1380 W. N. Temple, Salt Lake City, Utah, 
(801) 364-4632. 
Factories: Atlantic Semiconductor; Bu1 Radio; 
Cornell Dubilieri. Dialight; Essex Wire; Methode 
Electrn.; J. W. Miller; Potter & Brumfield; Rohn 
Mfg.; Simpson Elec.; Siancor Electrn.; Wakefield 
Engrg. 
Selling To: * 0,1. Salesmen: 4 

CATHEY. R. E. CO., 200 Garrison St., (303) 238-1506. 
Factories: Edison, Thos. A. Ind.; Grayhill; Grayhill 
Moldtronics; Reliance Insl. Mfg.; Sensor Preci-
sion Ind. Services: Warehouse 
Selling To: * M,D,I. Salesman: 1 (eng 1~ 

CL¥r~~3i9. & ASSOCS., 1268 W. Nevada PI., (303) 

Factories: Andrea Television; Bell & Howell· 
Oelrich Publ.; Uniled Audio Prod. ' 
Selling To: * A. Salesmen: 2 

CONNORS, INC., 2241 Stacey Dr., (303) 428-1575. 
Factories: Aerovox; Astatic; IRC Inc.; Interna
tional Rectifier; Raytheon; Seco; Tenna; Thordar
son-Meissner; Waldom; Weller; Xcelite. 

~:~~ifes~ow~r:ti~use Salesmen: 3 

ELLI OTT, C. P. CO., 661 Delaware St., (303) 
255-2844. . 
~~~:~~s: Automatic Switch; Sieriing Elee. 

Seiling To: * 0,1. Salesmen: 2 (eng 2) 
FRANKLIN SALES CO., 2149 S. Clermont. 

Factories: Cambridge Scientific Ind.; Capitol 
Machine & Switch Co.; Chicago Dynamics Ind.· 
COlform-Div.; Easl Moline Metal Prod.; Electo 

Flex Heat; Electro-mech; Fiddletone; Harowe 
Servo Contls.; Hengsller Numerics; Hurst Mfg.; 
Kester Solder; Melcom; National Wire & Cable; 
Parelco; Parker Inst.; Saki Magnetics..-
Selling To: * M,D,I. Salesmen: 2 

GATES, F. Y. CO., INc.. (See Salt Lake City, Utah) 
GORDON MOSS ELECTRNS., INC. (See Greeley, Colo.) 
HURLBUT, J. F. CO., 2240 S.Adams St., (303) 

756-2046. 
Branch: 3817 W. 3280 South St., Granger, Utah, 
(801) 299-4321. . 
Factories: American Zettler, Inc.; Barnes Engrg.; 
Boonton Elclrn.; Computer Logic; Cunningham 
Corp.; Eleclronic Molding Corp.; Elron Elelrn. 

, Ind.; G-L Ind.; G-V Contls.; General illumination; 
IRA Sys.; Kepco; MIAL, USA; Quan-Tech Labs.; 
Varo. 
Seiling To: * M,I. Salesmen: 2 (eng 2) 

HYDE ELECTRN. CO., INC., 888 S. Lipan st., (303) 
936-3456. 
Factories: Abbey Elctrn.; Alliance Mfg.; Dynaeo; 
Erie Technological; Greibach Inst.; Hammarlund 
Mfg.; IEC; Lafayette. Radio Electrn.; Omni Spectra 
Inc.; Oxford Transducer; Resistor Wholesalers; 
Sonotone; Soundolier; Symphonic Radio & Elec.; 
Texas Crystals; UOP Inst. 
Selling To: * A,D,I. Salesmen: 3 (eng 2) 
Services: Warehouse, Direct Mail 

HYTRONIC MEASUREMENTS, INC., 4940 E. 39th Ave., 
(303) 388-4081. TWX: 910-931-2597. 
Branches: 1017 N. Third St .. Phoenix, Ariz., (602) 
253-6104; 205 San Pablo S.E., Albuquerque, N.M., 
(505) 268-3941; 2022 S. Main St., Salt take City, 
Utah, (801) 466-4924. 
Factories: Aerovox Corp.; Airborne Inst.; Alco 
Elctrn. Prod.; AMPEl< Corp.; API Inst.; Atohm 
Elclrn.; Datapulse; De Mornay Bonardi; E.G.&G.; 
Elctm. Engrg.; B. F. Goodrich; Int'j Rectifier; 
Kings Elctrn. Co.; Marconi Inst.; Minco Prod.; 
Phalo Corp.; Phelps Dodge Elctrn. Prod'i Philbrick/ 
Nexus Research; Power Designs; Raaar Design; 
Unimax Switch; IMdar Corp. 
Selling To: * M,D,I. Salesmen: 8 (eng 4) 
Services: Repair, Warehouse 

KAUB, H. & CO., 4970 Jackson St., (303) 399-1520. 
Factories: Eaton, Yale & Towne; Electric Prod.; 
Euclid Elec. Mfg.; Ikor Inc.; Machinery Electri
fication Inc.; Marathon Elec. Mfg.; Reuland Elec.; 
Seco Elclrn.; Telemotive Div.; Zero-Max. 
Seiling To: * 1. Salesmen: 3 (eng 1) 
Services: Warehouse 

LINDBERG CO., 2654 S. Krameria St., (303) 757-
6489. TWX:910-931-2579. 
Factories: Collins Radio; Cushman Elctrn.; Hltemp 
Wires; IMC; Kelvin; Panduit Corp.; Thermalloy 
Co.' Union Carbide-Kemet. 
seiling To: * 0,1. Salesmen: 3 (eng 3) 

NELSON CO., INC., 1294 S. Bannock, (303) 373-5528. 
Selling To: * 0,1. 

PEARSON, M. & CO., 1860 S. Acoma, (303) 744-2323. 
TWX: 910-931-0494. 
Branch: 288 Canyon Rd., Salt Lake City, Utah, 
(303) 744-2323. TWX: 910-931-0494. 
Factories: Amperex Elctrn.; North American 
Philips. Services: Warehouse 
Selling To: * A,I. Salesmen: 5 (eng 1) 

PETERS-DE LAET, INC. (See Burlingame, Calif.) 
PRO MARKETING CORP., 451 E. 58th Ave., (303) 

266-2571. . 
Selling To: * D. Salesmen: 3 (eng 1) 

Sol ASSOCS, Box 15096, (303) 238-1807. 
Factories: Barber-Colman Co.; Gudeman Co.; 
Gullon Ind.; Industro TranSistor; Klllco, Inc.; 
Sage Elctrn.; Standard Elctrn.; Transformer Tech-
nicians; WacLine. Services: Direct Mail 
Selling To: * M,D,I. Salesman: 1 

THORSON CO. (See Los Angeles, Calif.) 
VINES & CO., Box 1025, (303) 825-4471. 

Factories: Barker PrOd.; Graphite Prod.; Kedman 
Co.; Knapp Mfg.; Moody Machine Prods.' S & A 
Elctrn.; Twin Specialty Oil cO'I' Unival Corp.; 
Wald Sound. Serv ces: Warehouse 
Seiling To: * A,D,I. 'Salesmen: 2 

Electronic Manufacturers Representatives 

WESTERN SPECIALISTS IN TECHNICAL 
PRODUCT REPRE~ENTATION 

5901 NOBLE. AVE., VAN NUYS, CALIFORNIA 
787-5360 

TWX 910-495-1759 / 

SALES AND ENGINEERING REPRESENTATIVES 
FOR CALIFORNIA AND ARIZONA 
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COLORADO (Denver) SALES REPRESENTATIVES DIRECTORY - Geographical 

WAUGAMAN ASSOCS, INC., 2785 N. Speer Blvd., 
(303) 255-5000. 
Factories: ACDC Elctrn.; Andersen labs.; Borg
Warner Thermoelectrics Dept.; \Clevite Corp.; 
Defiance Printed Circuit Corp.;' Diodes Inc.; 
Duncan Elctrn.; Foster Transformer; Glasseal 
Prod.; Gordos Inc.; KSC Semiconductor; M. S. 
Transistor; Magnecraft Elec.; RCl Elctrn.; G. T. 
Schjeldahl Co.; Silicon Transistor; Stewart· 
Warner Microcircuits; TRW Capacitor Div.; TRW 
Elctrn. Diy,.; Victoreen I'nst. 
Selling To: * 0,1. Salesmen: 2 (eng 2) 

WllLlAMS-ASSOCS, INC., 4971 Jackson St., (303) 
388-4391. 
Branches: 1110 E. McDowell Road, Phoenix, Ariz., 
(602) 254-6085; 420 Washington St. S.E., Albu
querque, N.M., (505) 255-1638. TWX: 910·989-
0622; 2469 S. Main St., Salt lake City, Utah, 
(801) 466·8709. 
Factories: Burr-Brown Res.; Cohu Elchn.; Cramer 
Div.; Dale Elctrn.; Globe Ind.; Hastings·Raydist; 
Rustrak Inst.; Sierra Elctrn.; Signalite, Inc.; 
Singer Co.; Systron·Donner; Varian Assoc.; 
Whittaker Corp. 
Selling To: * M,D, I. Salesmen: 10 (eng 7) 
Services: Repair, Warehouse 

Englewood 
AZTEC ENTERPRISES, INC. (See Albuquerque, N.M.) 
COM PAR ROCKY MOUNTAIN (See Scottsdale, Ariz.) 
CUMMINGS & ASSOCS., 4772 S. Kalamath st., (303) 

789-3449. 
Factories: Circuitronics; Electronic Res.; Electro 
SWitch; E-T-A Prod.; Howard Ind.; Hudson lamp; 
Hy-Gain Elec.; Moody Machine Prod.; Regency 
Electrn.; Reon Resistor. 
Selling To: * 0,1. Salesman: 1 (eng 1) 

HYER ASSOCS., INC., 8101 E. Prentice Ave., (303) 
771-5424. TWX: 910·935-0706. 
Branches: 3300 S. Mill Rd., Tempe, Ariz., (602) 
275·7524. TWX: 910-950-4691; -130 Alvarado N.E., 
Albuquerque, N.M., (505) 265-5961. TWX: 910-
989-1679; 1425 S. 2nd W., Salt lake City, Utah, 
(801) 487-7747. TWX: 910-925·5607. 
Factories: Applied Measurements; Astroscience; 
Cober Elctrn.; Dumont Oscillograph labs.; EG&G 
Inc.; Electro/Data; E & M labs.; Fairchild Micro
wave; Fairchild Inst.; Field Emission; Gulton 
Ind.; Industrial EI,ctrn. Eng.; Maxwell labs.; 
Microdyne Corp.; NJE; PEe; Pneumafil Corp.; Radix 
Telemtry; Geo. Risk Ind.; Sippican Corp.; Stellar
metrics; TRG Microwave Div.; TRG Electro-Optics 
Div.; University labs. Services: Repair 
Selling To: * M, I. Salesmen: 7 (eng 5) 

PLS ASSOCS., INC., 7895 E. Prentice Ave., '(303) 
771-0140. 
Branches: 4200 B Silver Ave., S.E., Albuquerque, 
N.M., (505) 255-2330; 901 W. McDowell Rd., 
Phoenix, Ariz., (602) 258-0067. 
Factories: Avtel Corp.; Daytronic; Digi·Data; 
Electronic Measurements Div.; Fairchild Contrls.; 
Keltec Fla.; Kilovolt Corp.; Kistler Inst.; lebow 
Assocs.; McLean Engrg. Labs.; Micro-Power; 
Microwave/Sys.; PRO Elctrn.; Pacific Measure
ments; Powertec; Reccor Corp.; Spencer-Kennedy 
labs.; Texas Inst., Inc.; Weston Inst.; Wiltron. 
Selling To: * I. • Salesmen: 3 (eng 3) 

VINSON ASSOCS., INC., 3600 S. Lincoln, (303) 
789-2203. TWX: 910-933-0187. 
Branches: Box 3295, Sta. 0, Albuquerque, N.M., 
(505) 298-7442. TWX: 910·989-1170; 44 E. Indian 
School Rd., Scottsdale, Ariz., (602) 947-7371. 
TWX: 910·950·1288. 
Factories: Airpax Elctrn.; American Comp.; ASM 
Corp.; Barry Controls; Beckman Inst.; Callins 
Ind.; CEA Div.; Control Switch Div.; Datatron, 
Inc.; Durant Mfg.; Henes Mfg.; Heraeus-Engel
hard Vacuum; Hy-Cal Engrg.; IERC; Inst. for 
Industry; MM Elctrn. Enclosures; Neff Inst.; Ray 
Proof; Sandefur Engrg.; Sparton Southwest; 
Statham Inst.; Struthers-Dunn, Inc.; Weldmatic 
Div.; Weston-Compo Div. 
Selling To: * M,1. Salesmen: 5 (eng 4) 

Loveland 
KELLEY ENTERPR ISES, 336' E. Fourth St., (303) 

667-1376. 
Branch: 5432 Vancouver St., EI Paso, Tex., (915) 
751·3843. 
Selling To: * M,1. Salesmen: 2 (eng 2) 

CONNECTICUT 
Berlin 
WHITE SALES CO., INC. (See Needham, Mass.) 

Bethany 
REPRESENTATIVES CORP. (See Boston, Mass.) 

Bloomfield 
ZASLOW SALES CO., INC., 6 Newberry Rd., (203) 

242-7781. TWX: 710-425-5418. 
Branches: 49 Clark St., Milford, Conn., (203) 

A skilled force of experienced graduate engineers and salesmen 
covering all of New England and New York State_ Specialists in 

environmental .test equipment; sensing, indicating, recording and 
control systems; and digital data acquisition systems and compo
nents. When you want competent men offering complete coverage 
- call Equipment Sales. 

/ 

• OHices In New Ha.on, Boston, COopo,.town 

~.~ EQUIPMENT SALES CO. INC. g P.O. BO~ 5396 3013 Dixwell Ave .• Hamden. Conn. 06518 (203) 248-5581 

E!r~1 
3236 

ELECTRONIC 
REPRESENTATIVES 

ASSOCIATION 

MANUFACTURER'S 
AGENTS 
NATIONAL ASSOCIATION 

(For alphabetical listing see page 3213) 

878-1094; 339 M:ddlesex St., Lowell, Mass., (617) 
458-8452; 371 Howard St., Northboro, Mass;, (617) 
393-8150. , 
Factories: Artisan Elctrn.; Electro-Therm, Inc.; 
Franke Gear Works; Harowe Servo Cont.; Helical 
Prod.; Humphrey; Ingraham Co.; Langevin Dlv.; 
Leecraft Mfg.; Mailrey Instr.; Malon Motor & 
COil; Ogden Mfg.; Power Contrl.; Standard Inst.; 
Unimax Switch; Western Gear. 
Selling To: * A,M,D,1. Salesmen: 6 (eng 6) 
ServiCeS: Sales Office 

Branford 
BOEING, J.E. CO., INC. (See Lexington, Mass.) 

Bridgeport 
TECHNICAL INSTRUMENTS (See Wilmington, Mass.) 

Bristol 
E. E. SPECIALISTS, INC. (See Acton, Mass.) 

Brookfield 
lOBO ELL SALES CO., Candlewood lake Rd., (203) 

775-2253. Services: Warehouse 
Selling To: * 0, I. S~lesmen: 2 (eng 1) 

Cheshire 
GREGORY, G. ASSOC. (See Natick, Mass.) 

Cos Cob 
COLAVECCHIO, V., 14 Daffodil la., (203) 869-3945. 

Selling To: * M, I. Salesman: 1 (eng 1) 

Coventry 
ROBINSON, R. H. CO., Box 368, (203) 742-7323. 

Branches: 1420 Providence Highway, Norwood, 
Mass., (617) 762-3511; Grafton, Vt., (802) 869-
3656. 
Factories: Brand Dielec.; Brand-Rex Div.; Electro 
Circuits; JPM Co.; Quinn-Berry Div.; G. T. 
Schieldahl Co. 
Selling To: * M,1. Salesman: 5 (eng 1) 

E. Hartford 
MEASUREMENT EQUIPMENT (See Wakefield, Mass.) 

Essex 
AEROl ASSOCS., INC. (See Jericho, New York) 

Farmington 
KEYCO ASSOCS., INC.,Box 357. 

Branch: 1329 Highland Ave., Needham, Mass., 
(617) 449·2600. ' 
Factories: Clark Crystal Co.; Coale Photo Prod.; 
Flight Svs.; Greenray Ind.; Inland Elctrn.; Mandex 
Mfg.; Metric Engrg.; National Semiconductors; 
Oven Ind.: Paktron Div.; Protective Controls; RFl 
Ind.: Senflex. 
Selling To: * M,D,1. Salesmen: 2 
Services: Warehouse, Direct Mail 

PERRON, R. & CO., INC. (See Norwood, Mass.) 

Glastonbury 
BARTON, C. K. ASSOCS., INC., 343 New London 

Tpke., (203) 633-9417. 
Branch: 440 lexington St., Auburndale, Mass., 
(617) 332-2021-
Factories: Branson Corp.; Braun Tool & Instr.; 
CTS-Knights; Carter Mfg.; Columbus Elec. Mfg.; 
Hopkins Engrg.; Janco Corp.; Jones Motrola; 
Marco-Oak Ind.: Panduit. 
Selling To:* M,D,I. Salesmen) 3 (eng 2) 
Services: Warehouse 

Greenwich 
HAMMONI) ASSOCS .. 34 Lincoln Ave., (203) 661.-9410. 

Factories: Coto-Coil Co.; Hamlin; Reed Switch Dev. 
Selling To: * I. Salesman: 1 

N.P.N. ASSOCS., INC., 522 E. Putman Ave., (203) 
869·4955. . 
Factilries: Auricord Inc.; Develco Inc.; Elec-Trol 
Inc.: Gauss Electrophysics; Saki Magnetics. 
Selling To: * A,M,1. Salesmen: 2 (eng 2) 

Guilford 
WHITEHEAD, J. F. CO., Box 177, (203) 453-3855. 

Factories: Electro-Craft Corp.; H & M Magnet 
Wire; Kanthal; Saxonburg Ceramics. 
Selling To: * I. Salesmen: 3 (eng 1) 

Hamden 
COMPAR NEW ENGLAND (See Newton Highlands, 

Mass.) 
EQUIPMENT SALES CO., INC., Box 5396, (203) 248-

5581. 
Branches: Bedford, Mass., (617) 275·7730; 
Cooperstown, N. Y., (607) 547-8968. 
Factories: AvcoElctrn. Div.; Chadwick-Helmuth 
Co.; Oalmo Victor; Diamond Power _ Specialty· 
Glentronics; Kahn & Co.; MB Elctrn.; Marshall 
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SALES REPRESENTATIVES DIRECTORY - Geographical (Eau GalJie) FLORIDA 

Res. & Dev.; Schaevitz Engrg.; Special Operations; 
Spectrolab; TEAM Corp.; Tenney Engrg. 
Seiling To: * M,I. Salesmen: li (eng 5) 
(See Advertisement Pages 8286, 8250) 

MANDELL, H. CO. (See Revere, Mass.) 
J. & J. ASSOC., INC. (See Waltham, Mass.) 
INStRUMENT CONSULTANTS INC. (Sae Waban, Mass.) 
NORTHEAST ENGRG., INC., 3013 Dixwell Ave., (203) 

248·4481. 
Branches: 5 Elm St., Danvers, Mass., (617) 774-
3010; 124 Trumbull Rd., Manhasset, N. Y., (516) 
365-9633. 
Factories: Aircraft Porous Media, Inc.; Cox 
Insts.; Environmental Control Sys.; Gems Co.; 
General Oceanology; Glassco Inst.; Industrial 
Hydraulic Div.; Mectron Ind.; Planet Prod.; H. E. 
Sostman & Co.; Spectral Dynamics; Technology/ 
Versatronics; Televac Div.; Tescom Corp. 
Selling To: * M,I. Salesmen: 7 (eng 7) 
Services: Engrg. Assistance 

Hartford 
INSTRUMENT ASSOCS., INC. (See Arlington, Mass.) 
SALES ENGRG. CO. (See W. Concord, Mass.) 

Manchester 
GATES, A. W., 60 Ansaldi Rd. 

Factories: Magnus Organ Corp.; G. Hobbs Inc. 
Selling To: * A,D. Salesman: 1 

Meriden 
ABBOTT-ALLISON CO., INC., Box 467, (203) 237-9232. 

Branch: Box 96, N. Andover, Mass., (617) 245-
0250. 
Factories: AM & F; MF Elctrn.; MagnetiC Shields; 
Robicon; Skan.A-Matic; Spedcor Elctrn.; Techni
power; Tranducer Controls. 
Selling To: * M, I. Salesmen: 3 (eng 3) 
Services: Mailing Lists 

LAVIN, H. ASSOCS., INC., Box 921, (203) 237-5527. 
Branch: Box 223, Needham, Mass., (617) 444-3446. 
Seiling To: * M,D,1. Salesmen: 6 (eng 6) 

Milford 
STURGEON, P. R. CO. (Se~ Chestnut Hill, Mass.) 
TOO I NO ENGRG. SALES. (See Needham Hgts., Mass.) 
ZASLOW SALES CO., INC. (See Bloomfield, Conn.) 

New Haven 
ADDELCO CORP. (See Needham, Mass.) 
EDCOM, INC. (See Newtonville, Mass.) 
FELDMAN, ASSOCS., 523 Norton P'kway, (203) 776-

7843. 
Factory: Eastern Insulated Wire Dlv. 
Selling To: * I. 

SCHUFT, H. J. CO., INC. (See Newtonville; Mass.) 
FORSBERG SALES (See Brockton, Mass.) 
GERBER SALES CO., INC. (See Waltham, Mass.) 
KITCHEN & KUTCH IN, INC. (See Lexington, Mass.) 

Newington 
MAHER, F. SALES CO., 175 Brookside Rd., (203) 

247-7474. 
Factories: Audio Designs; Dexter C~emical; Deltex. 
Selling To: * A,D. Salesmen: 2 (eng 2) 
Services: Warehouse 

New London 
FEINBERG, J. L. ASSOC. INC., 33 Shirley La. 

Branch: 114 Eaton St., Reading, Mass., (617) 
944-1510. 
Factories: Control Corp.; Nobex Div.; Panel Gra
phic Corp.; Tower Mfg.; Truco, Inc.; Victor 
Electric Wire & Cable. 
Selling To:* M,D,I. Salesmen: 2 (eng 2) 
Servl,ces: Warehous.e 

Newton 
MAHAN, R. P. CO. (See Wellesley, Mass.) 

Norwalk 
ROGELL ASSOCS., INC., Box 797, (203) 853-4141. 

Factories: Mosaic Fabrications Div.; Sippic.,n. 
Seiling To: * I. Salesman: 1 (eng 1) 

Stamford 
DA~fo'~~:~496~7 Main St., (203) 324-3123. TWX: 

Factories: Allied ContI.; Americon Corp.; Barnes 
Corp.; BllIey Elec.; Bundy Elctrn.; Chu Assocs.; 
Contronix-Mlcrotech; Crystalonics; Dielectric Prod. 
Engrg.: Digital Devices; Ele'ttronautics; Energy "
Sys.; Engelmann Microwave; Ferrotec; Intronics; 
LRC Elctrn.; Merrimac Res. & Dev.; Metcom Inc.; 
Mica Corp.; Microtech; Microwave Prod. Group; 
N. E. Inst. Co.; Nuclear Tube; Omega La.bs; pyro
illm Resistor: Quantatron; Ray PrOof Corp.; San 
Fernando Elec. Mfg.; Scanwell Labs.; Sealtron 
Corp.; Sol id State Prod.; Spectron' Stanwyck 
Winding; Tachtronic Inst.; Trans-TeCh; Ultronix, 
Inc.; Unltrode. Services: Warehouse 
Sellmg To: * M,I, saleslllen: 7 (eng 7) 

MILLER, G. e. ASSOCS. (See Jericho, N. Y.) 
SCANLON, R. B. CO., 10 Halliwell Dr., (203) 325· 

2718. 
Factories: Gowanda Elctrn.; Hisonic Inc.; Mereco 
Prod. Div.; Morris & Broms Inc. 
Selling To: * 0, I. Salesman: 1 (eng 1) 
Services: Office 

TALBE CO., INC. (See Englewood Cliffs, N. J.) 

Stony Creek 
JOHNSON ASSOC., INC. (See Wellesley Hills, Mass.) 

Stratford 
ROSEN, G. CO., INC. (See Natick, Mass.) 

Thompsonville 
J. & J. ASSOCS., INC. (See Waltham, Mass.) 

Waterbury 
COAKLEY, BOYD & ABBETT (See Needham, Mas,S.) 

Trumbull 
McKEOWN, R. CO., INC. (See Livingston, N. J.) 
PERRON, R. & CO., INC. (See Norwood, Mass.) 

Wallingford 
ADAMS·McGREGOR INC. (See Lincoln, R. I.) 

Watertown 
MAHAN, R. P. CO. (See Wellesley, Mass.) 

W. Hartford 
HOOKER, S. C. INC. (See Winchester, Mass.) 
INSTRUMENT DYNAMICS INC. (See Wakefield, Mass.) 
KOSOWICZ, F., 2 Madsen Rd. 

Factories: Aero·Guardian Contrls; M. H. Rhodes 
Inc.; Rogan Bros. 
Seiling To: * M,D, I. Salesmen: 2 (eng 1) 

PETTIGREW, R. S. & CO., INC., 10 N. Main St., (203) 
233·8533. 
Branch: 950 Watertown St., Newton, Mass., (617) 
969-5770. 
Factories: Ceramics I nt'l. , Div.; Clevepak; Fair-Rite 
Prod. Corp.; Furane Plastics Corp.; Hamilton 
PrecIsion Metals Div.; Malco Mfg. Co.; Mayfair 
Molded Prod.; Mideast Aluminum Corp.; Phila. 
Insulated Wire; Quality Comp.; Troy Tool Prod.; 
U.O.P. Norplex. 
Selling To: * I. Salesmen: 6.(eng 5) 

SMITH, R. CO. (See Brookline, Mass.) 

West Haven 
REISS, R. S. ASSOC., 70 Jessie Dr., (203) 933-8542. 

Branch: 199 Eo Foxboro St., Sharon, Mass.,'(617) 
784·3439. 
Factories: Elpa Marketing; Game Ind.; JBL In!.; 
Leader Ins!.: Mellotone; Monarch Int.; Pomona 
Elctrn.; RMS Elect.; Worner Elect. 
Selling To: * A,D,I. Salesmen: 2 (eng 1) 

DELAWARE 
Newark 
CARMINE, F. S. CO., 14 Knickerbocker Dr., (302) 

368·7603. 
Selling To: * A,D. Salesman: 1 

DISTRICT OF COLUMBIA 
Washington 
E.-A. Inc. (See Baltimore, Md.) 

HITCHCOCK, E. R. & ASSOC., 1629-K St. N.W., (202) 
296·6899. 
Factories: Barry Contls. Div.; Churchill Corp.; 
New England Trawler Equip. Co.; Phillips-Foscue 
Corp.; Scott Paper; Vibro Dynamics Corp. 
Selling To: * M,I. Salesmen: 3 
Services: Local Stock 

JEFFERIES, S. A. INC. (See Narberth, Pa.) 
MacDONALD, S. K. INC. (See Philadelphia, Pa.) 
MASSEY ASSOCS., INC., #1 Thomas Circle, N.W., 

(202) 628-1023 , 
Selling To: * A,M,D,I. Salesmen: 3 

(See Advertisement This Page) 
METROREP, INC. (See Freehold, N.J.) 
NEWSON, G. H. & ASSOCS. (See Philadelphia, Pa.) 
WHITCOMB ASSOCS. (See Baltimore, Md.) 

FLORIDA 
Brandenton 
STEVENS, A. E., Trailer Estates, Box 6066, (813) 

755-7654. 
Factory: United Technical Publications Inc. 
Seiling To: * D. Services: Consultation Sales 

Casselberry 
FACT-TRONICS, Box 745, (305) 838-5607. 

Factories: Datascan; General ReSistance; N-H 
Res.; Optical Elctrn.; MetroPhysics; SEG Elctrn.; 
Siemens America; Trio Labs. 
Selling To: * M, I. Salesmen: 2 (eng 2) 
Services: Repair 

TAYLOR, M. F. CO., INC. (See Silver Springs, Md.) 

Clearwater 
GROSS, H. R. & CO., Box 4607, (813) 446-6649. 

Sellmg To: * M,D,1. Salesmen: 4 (eng 2) 
Services: Repair, Warehouse, Direct Mail 

RICHTER, H. G., INC. (See Mountainside, N.J.) 
ROBERTS ASSOCS., 1624 Souvenir Dr., (813) 447-

3712. 
Factories: Metrotech Inc.; Teltron Inc. • 
Selling To: * M, I, Television Stations, Radio 
am/FM Stations. . Salesmen: 2 (eng 2) 

WIMBERLY, W. B. CO., 532 S. Fort Harrison, (813) 
446-7072. 
Branch: 500 S. Osceola St., Orlando, Fla., (305) 
425-3083. 
Factories: Adams & Westlake' Conrad·Missimers; 
Dearborn Elctrn.; Electric Indicator Co.; Electro
Mechanisms; Equlpto Enclosure Sys.; General 
Semiconductors; Grant Pulley. & Hardware; Haf
strom Technical Prod.; Ledex, Inc.; Licon Div.; 
Parelco, Inc.; Stow Labs.; Technical Devices; 
Vishay Resistor Prod.; Wakefield Engrg. 
Seiling To: * M,D, I. Salesmen: 3 (eng 3) 
Services: Direct Mall 

(See Advertisement Page 8238) 

Cocoa Beach 
TECHNICAL MARKETING, INC. (See Orlando, Fla.) 

Daytona Beach 
CONTROL EQUIPT., CO., INC. (See Atlanta, Ga.) 

Eau Gallie 
REYNOLDS 8. ASSOCS., INC., Box 1043, 727-3205. 

TWX: 510·959-6003. 
Branches: 904 Bob Wallace Ave., Huntsville, Ala., 
(205) 536-1941; 161 S.W. 75th Ave., 'Ft. Lauderdale, 
Fla., (305) 581-661.~i. Box 8877, Orlando, Fla., (305) 
424-3836: 175 W. YVleuca Road, N.E., Atlanta, Ga., 
(404) 252-5360; 412 W. Market St., Greensboro, 
N.C., (919) 275-3725. 
Selling To: * M,D, I. Salesmen: 5 (eng 5) 
Services: Direct Representation 

Representing Manufacturers in the Electronics Industry 

MASSEY ASSOCIATES, INC. 
NO. 1 THOMAS CIRCLE, N.W. 

Washington, D.C, 20005 

Telephone Area Code (202) 628·1023 

eem/1969 * A (Audio), D (Distributor), I (Industrial-OEM), M (Military) 3237 



FLORIDA. (Ft.' Lauderd~le) , SALES REPRESENTATIVES, DIRECTORY~ Ge,grpphic;al 

Ff~,Lauderda/e 
BEACON £LEC. ASSOCS. (See Maitland, Fla.) 
BROWN,W. A. ASSOCS., INC. (S.e Orlanda, Fla:) 
N.B.S.INC., 4150S.W. '23rd St., \305) 584,Q650; 

Branches: Box 1343, Huntsvil e,Ala., (205) 881· 
3175, Box 2147, WlRter Haven Fla., (305) 423-
4856, 893 Church St., N.W., Marietta, Ga~A404) 
422-6067. " - ' 
factories: Acton ,labSoj, Alco, American ,Elctrn. 
Labs., A.M.F. Elect. t'rod. Co." C.T.S. Corp.; 
C.T.S. Knights Co., Electro-Connective Sys., Inc., 
Electronic Specialty Co.;Hlternp Div., Gulton Data 
Sys., Keystone Carbon, Korry Mfg.; Printed Cir
cuits; Ultronix. 
Seiling To: * M,I. Salesmen: 4 (eng 4) 

NICKERSON, F. C_ CO,, INC. (See Decatur,Ga.) 
REYNOLDS & ASSOCS., INC. (See Eau Gallie. Fla.) 
SMITH, M. K., INC. (See Charlotte, N.C.) 
SNOW, C. E. CO. (See BeltSVille, Md.) 
SPROCH SALES INC., 3520 W. Broward Blvd., (305) 

587·3792. ' 
Brancll: Box 1186, Tampa, Fla., (813) 935-6876. 
Factories: Autotron Inc., Boker Mfg." C/P Corp., 
Chemtronics Inc., Electro Voice Inc., Int'l.' Wire 
,&, Cable Co., linear Sys.; National Tel Tronies, 
Perry'Briggs Co., Sencore Inc., TA Mfg., Tape 
Athon Corp., Waters Mfg. 
Seiling To: * A,D I. Salesmen: 2 (eng 1) 
Services: Direct Mailing 

TECHNICAL MARKETING, INC. (See Orlando, Fla.), 

Ft. Walton Beach 
BROWN, W. A. & ASSOCS., INC. (See Orlando, Fla.) 

Hallandale 
TECHNICAL MARKETING, INC. (See Orlando, Fla.) 

Hialeah 
CH::~:81.c.iw:' 5~f524~01 E. 10th Ave., (305) 

Factories: Carol Cable, Empire Tube Sales, Taylor 
Tape Co., U. S. Eletrn. Prod. Salesmen: 4 
Seiling To: * D. Services: Warehouse 

'... 

Jacksonville 
BARNHART; 1. E., 1003 Gunka Rd., (305) 725-5226. 

selliug To: * A,D,I. ,Salesman: 1 

Jensen Beach 
THOMPSON, J. F. CO. (See Ormond Beach, Fla.) 

Largo 
COOK X·RAY CO. (See Tampa, Fla.) 
TECHNICAL MARKETING, INC. (See Orlando, Fla.) 

Lauderhill 
ORBE, INC., (See St. Petersburg, Fla.) 

Lutz 
WALLACE, s. K. ASSOC., INC., Box 67. (813) 949-

1817. ' 
Branches: 1871 Grove Hill La. Montgomery, Ala.; 
3115 N.W. 81st Terr., Miami, Fla., 11010 Carroll
wood Dr., Tampa, Fla., 715 Flamingo, orB Atlanta, 
Ga., Box 526, Kernersville, N.C., ox 215, 
Matthews, N.C., 5960 Brierdale Cove, Memphis, 
Tenn. ' 
Factories: Aerovox Corp.; Antenna craft,' Beau· 
chaine & Son, Bowman" Consolidated W re Co., 
Hamlin Inc., HOllingsworth, Lowell, Martel, Elctrn., 
Mellowtone, Mercury E, Ictrn~ Merit Trans, former, 
Ohmlte, Sonotone Inc., Talk-A·Phone. 
Seiling To: * A,M,D,I. ' Salesmen: 7 (eng 3) 

Maitland 
BEACON £lEC. ASSOCS., Box 1278, (305) 647-3498,' 

Branches: BOI 10212, Ft. Lauderdale, Fla., (305) 
564.4298; 2285 Peachtree Road N.E., Atlanta, 
Ga., (404) 351·3&54, BOI 503, Jamestown, N.C., 
(919) 454·1010. 
factories: Aerotronics Assocs.t. Analoglc, ACDC 
Elctrn.; Barnes, Betatronix, CMC; Dynlsco; Dy· 
tronics, E- & M Labs., Electronic' Contrls., Exact 
Elctrn., George Risk Ind., General Monitors; 
Greenray Ind.; ISO Film Int'I.; JUlie Research 
Labs.; Kooltronic Fan Co.' NUS Corp.; Ruska 
Instr.; Symbolic D:splays, Inc.; Teledyne Telem
etry; United Detector Tech.; Wave line. 

MASSEY ASSOCS., iNC. (See Havertown, Pa~) 
TA~BE CO", INC. (See ~nglewood Cliffs, N.J;) 

Melbourne 
TECH REP ASSOC., INC. (See Madei~a Bch., Fla.) 
TEC'H-REP ASSOCS., INC., Box 2G95J. (305) 723·9140. 

Branch.5: BOl 8218., Madeira Deh .. , St. Peters
burg, fill., (813) 391-Il008; Box 955, Jonesboro, 
Ga., (404) 753-0111. ' , 
Factories, Ceramic Magnetics, Chemplast, Con
necting Devices; Diehl Div., Engelmann Micro· 
wave, Fairchild Cants., Harowe Servo Controls; 
ITT/Jennings; Larago Etctrn.; MM Elctrn. En· 
closures, Monitor 'Products, Phaostronlnst., RF 
[nteronics, Robinson Elctrn.; Rosan, Scheldl: Semi· 
conductor Products, Shelly Assocs., Standard 
Wire & Cable, Stewart·Warner Microcircuits, 
Vernitron ,Signal Data Conversion. 
Seiling To:* M,D,I. Salesmen, 3 (eng 3) 
Services: Direct Mail 

Melbourne Beach, 
GENTRY ASSOCS" INC. (See OrlandD, Fla.) 

Miami 
ANDREWS, A. B. & CO. (See Raleigh, N.C.) 
DUCKETT, C. SALES CO. (See Atlanta, Ga.) 
SMITH, J. J. ASSOC., INC. (See Winter Park, Fla.)' 
WALLACE, S. K: ASSOC., INC. (See lUtz, Fla.) ! 
Miami Beach 
CARTWRIGHT & BEAN, INC. (See Memphis, Tenn.) 
GEARTNER ASSOCS., INC., 350 Lincoln Rd., (305) 

531·0200. , , 
Branch; 2101 Mohawk Trail, Maitland, Fla., (305) 
647-4000. 
Factories: Allied Contrls. Co.; Conductorlab; Con
tinental Wire, Crystalonlcs, Eldema, Electrical 
Ind'i ETC Inc., GraYhllll Inc.; Grayhill Mold· 
tronlcs, Indiana Genera; Memcor; Microdot, 
Mlctrotran, Technltrol" Times Wire & Cable. ' 
Selling To: * A,M,D,I. Salesmen: 7 (eng 3) 
Servlc,es: Warehouse, Direct Mail 

Seiling TD: * A,M,D,I. Salesmen: 7 (eng 7) 
HollywOJ),d Services: ,Repair, Warehouse ' " MJami Springs 

CRAFT ASSOCS. CD. (See Atlanti, Ga.) CONOVER, C. E: & CO., INC. (See Fairfield, N.J.) 
'TALB~ CO., INC. (See Englewood Cliffs, N.J.) GEARTNER ASSOCS., INC. (See Miami Beach, Fla.) 

------------~--------------------------------------__,.N.Miami 

4f? 
W. A. BROWN & Associates. Inc. 

222 WEBER AVE., ORLANDO, FLA. 32803 
325 FIRST ST., ALEXANDRIA, VIRGINIA 22314 

1590COOLEDGE RD., ,TUCKER, GEORGIA' 30083 
J314 BUFORD ST., N.W., HUNTSVILLE, ALA. 35801 
, 1108 BURKE ST., WINSTON-SALEM, N. C. 27101 

3039 N.E. 32nd AVE., FT. LAUDERDALE, FLA. 33308 
18 CHELSEA DR., N.E., FT. WALTON BEACH, FLA. 32548 
82 HUXLEY PLACE, NEWPORT NEWS, VIRGINIA 23606 

Gngineel'ing Repl'e6entative~ 
Our 21 st Year! 

W. Ben Wimberly Company 
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CLEARWATER 
113446-7W2 

\ 
- ORLANDO 

305 42W083 

(For alphabetical listing see page 3213) 

MARK ELCTRN. SALES CO., Box 291, (305) 947-5080. 
Factories: Connolly & Co., Dakota, Engrg.; Delta 
Coils Inc:.i Electronic Crystal!,; Magnecraft Elec.; 
National lilrcults, Omtronics Mfg., Plastic Capaci
tors; Telcor Elctrn.; Welwyn Inti. 
Selhng To: * M,D,I. Salesmen: 2 
Services: Direct Mail 

WINFIELD £LCTRN. SALES CO., 6&& N.E. 125tll St., 
(305) 751·55&&. TWX:81 0·848-8772. 

'Branch: 29910 N. Druid Hills Rd. !'U:., Atlanta, 
Ga" (404) 636-3023. TWX: 810-751-3325. 
Factories: D. Clark Co.; Columbia Wire; Deltrol 
Cant., Drake Mfg., Elco ElectrDnlc Inst.;, Fanon 
Elctrn. Inst., Fisher Radio, North American Philips, 
North Electric; Oaktron Ind., Pickering, J. Pollok 
Co., Rartheon; Sprague Prod., Thordarson·Meiss-
nerj, Umted Audio. Services: Warehouse 
Seling To: * A,D,I.' Salesmen:' 6 (eng 2) 

Ocala 
MOORE, E. A. ASSOCS, (See Aiken, S. C.) 

Orlando 
ADAMS & ASSOCS., INC. (See Greensboro, N. C.) 
APPLETON, H. CO: (See Los Angeles, Calif.) 
BCS ASSOCS., INC., 940 N. Ferncreek Ave., (305) \ 

843-1510. TWX: 810-850'()185. 
Branches: 2317 Bob Wallace Ave., SW, Huntsville, 
Ala., (205) 534-1648. TWX; 810-72&-2109; 1039 
E. Wendover Ave., Greensboro, N. C., (919) 273· 
1918, TWX: 510·925-1173. 
Factories:, BLH Elctrn., Burr·Brown Res., Cohu 
Elctrn.; Datapulse, J. Fluke Mfg., Kruse-Starke 
Eletrn., Microwave Assocs., Optlmation, Philco
Ford, Raytheon; Robinson-Halpern; Sangamo Elec., 
Spectral DynamiCSj' Teradyne, Umted Sys.; Varian 
Assocs., Weinsehe Engrg. 
Selling To: * M,I. Salesmen: 11 (eng 10) 
Services; Repair, Warehouse, Calibration 

BROWN, W.' A. & ASSOCS., INC., 222 Weber Ave., 
(305) 425·55·5. ,TWX: 810·850-014&. 
Branches: 3039 N.E, 32nd Ave., Ft. Lauderdale, 
Fla., (305) 564-8000\ 1~14 Buford St., N,'W" 
Huntsville, Ala., (205, 539-6884. TWX: 810·726· 
2114; 1108 Burke St., Winston-Salem, N. C., (919l 
725-5384; 1590 Cooledge Rd., Tucker, Ga., (404 
939·1674, 18 Chelsea Dr., N.E.,Ft. Walton Beach, 
Fla., (904) 243·6424; 325 First st., Alexandria. 
Va., (703) 836·1800. TWX: 710-83,,-9813; 82 
Huxley PI., Newport News, Va., (703) 245·8272. 
FactorilS: Amelco Semiconductor, Applied Mlcro
'wave Elelm.; B.B. & N.; Birtcher Corp.; Brush 
Inst., Chronetics; Data West; Datalog DiY., Litton 
Ind., Data General; Dee Electric, Co.; Delta De
sign; DeMornay·Bonardi; Digi-Data Corp.; Elgar; 

eem/1969 



SALES REPRESENTATIVES DIRECTORY - Geographical (St. Petersburg) FLORIDA 

.Emcor; Ferroxcube; G-L Ind.; Genlsco Technology; 
Gilmore Ind., A. W. Haydon Co., Hughes Aircraft, 
Incre Data, Lear Siegler, Litton Encoder Div., 
Lockheed Elctrn., McLean Engrg. Labs., Micom, 
Microdot Inc., Monterey Res. Lab., Neff Inst., 
New England Inst, Non-Linear Sys., Phelps Dodge 
Elctrn., Philbrick/Nexus Res., Price Elec., Rustrak 
Inst., Sandefur Engrg. Co.; Trygon Elctrn.; Un· 
holtz-Dickie Corp.; Vitramon; Voltron; Wavetek; 
We1dmatic Div. . 
Selling To:* M,D,I. Salesmen: 17 (eng 17) 
Services: Repair, Warehouse 

(See Advertisement Page 3238) 

BUCHANAN &. ABRAMS ASSOCS. I NC., Box 6026,. 
(305) 423-8995. , 
Factories: APM-Hexseal Corp.; Cedar Engrg. Co., 
Century Fasteners, Control Switch Div.; Curtis 
Development & Mfg.; Del Elctrn.; Electrical Plas· 
tics;' Electro SWitch, Fusite Corp., General Reed 
Co., Heyman Mfg., International Components 
Corp., Magnetika Ind., Varo. 
Selling To: * M, I. Salesmen: 2 (eng 1) 

CARTRIGHT & BEAN, INC. (Memphis, Tenn.) 
COL·INS·CO., INC., Box 13189, (305) 423·7615. TWX: 

810· 850·0134. 
Branches:' Box 4246, Huntsville, Ala., (205) 
539·1771, 200 Carrington Way, Marietta, Ga., 
(404) 422·8327, Box 5597, Winston·Salem, N. C., 
(919) 765·3650. 
Factories: Aero Res. Inst., J. G. Biddle Co., 
Elctrn. Engrg. Co., Fenwal Elctrn., Krohn·Hite, 
Memory Technology; NJE; Technical Prod. Co., 
Transformer Elctrn., Whittaker Pace; Zero Mfg. 
Selling To: * M,I. Salesmen: 5 (eng 5) 
Services: Repair, Warehouse 

(See Advertisement This Page) 

DUCKETT, C. SALES CO. (See Atlanta, Ga.) 
FAUSETT, F. & CO., INC. (See Smyrna, Ga.) 
GENTRY ASSOCS., INC., 550 N. Bumby Ave., (305)' 

841·7740. TWX: 810·850·0136. 
Branches: 2109 W. Clinton Bldg., Huntsville, Ala., 
(205) 534·9771. TWX: 810·726·2220, 116 E. O'Neal 
Ave., Burlington, N. C., (919) 227·2581, 4152 
49th Ave. S., St. Petersburg, Fla., (813) 867·7820, 
304 Oak st., Melbourne Beach, Fla., (305) 773· 
3411, Box 13513, Sta. K, Atlanta, Ga., (404) 
233·3816. 
Factories: Acopian Corp., Alford Mfg., Alfred 
EIctrn., Automated Measurements, Ballantine 
Labs, Caber Elctrn., Cunningham Corp., Data 
Technology, Dorne & Margolin, Dumont Oscillo· 
scope, Eldorado Elctrn.; General Microwave, 
Melabs, Omni Spectra, Scientific·Atlanta, Stod· 
dart Electro Sys., Telonic Inst. & Engrg., TRG, 
Inc.; Wanlass Elec., Watkins· Johnson. 
Selling To: * M.I. Salesmen: 6 (eng 5) 
Services: Stocking Rep. for 2 Companies 

HIGHSMITH, J. L. & CO. (See Charlotte, N. C.) 
1I0LMES, E. G. & ASSOCS. (See Chamblee, Ga.) 
JONES, WM. W. CO., INC. (See Towson, Md.) 
LEE ASSOC., INC., 200 E. Marks, (305) 241·4445. 

TWX: 810.850-0105. 
Branches: #5 Traylor Island, Huntsville, Ala., 
(205) 539·0761, 825 Burke St., Winston·Salem, 
N. C., (919) 765-7677, 12250 Wilkins Ave., Rock
ville, Md., (301) 949·4800. TWX: 710·828·9690. 
Factories: Airborne Inst. lab., Astrodata, Austron, 
B&K Inst., Calma Company, Computer Logic, 
Darcy Ind., Data Disc, Inc., DI/AN Controls, 
Interdata, IRA Sys., James Elctrn., Marconi 
Inst., Marshall Res. & Dev., MatriX, MB Elctrn., 
Midwestern Inst., Monsanto, M. P. Odell, Optron 
Corp., P E M CO, Physio·Control Corp., Rowan 
Ind., Siemens America Inc., Texas Inst., Zeltex. 
Selling To: * A,M,1. Salesmen: 9 (eng ·8) 
Services: Repair, Warehouse, Limited Stock 

MURPHY & COTA (See Atlanta, Ga.) 
ORBE, INC. (See st. Petersburg, Fla.) 
REYNOLDS & ASSOCS., I NC. (See Eau Gallie, Fla.) 
TECHNICAL ASSOCS., INC., 2319 E. South St., (305) 

424·5681. 
Branches: Box 4088, Huntsville, Ala., (205) 881· 
8494, Box 5583, Spartanburg, S. C., (803) 585· 
3864. 
Factories: A. D. Data Sys., Atec, California I nst., 
Electro OptiCS Assoc., Electronic Assoc., Ferranti· 
Packard, Guildline ltd., Hallmark Std., Keithley 
Inst., Nelson·Ross Elctrn., Princeton Applied 
Res., Techni·Rite Elctrn., Theta Inst. 
Seiling To:* M,I. Salesmen: 4 (eng 3) 

TECHNICAL MARKETING, INC., 1511 E. Robinson, 
(305) 843·2500. TWX: 810·850·0161. 
Branches: Box 5971, Birmingham, Ala., (205) 871· 
5431, Box 1001, Huntsville, Ala., (205) 534·2487, 
Box 866, Cocoa Beach, Fla., (305) 632·1150, Box 
10196, Ft. Lauderdale, Fla., (305) 563·8585, Box 
127, Hallandale, Fla., (305) 563·8585, Box 237, 
Largo, Fla., (813) 446·6192, Box 13196, St. 
Petersburg Fla., (813) 446-6192, Box \ 1152, 
Marietta, Ga., (404) 435·0079, Box 6664, Greens· 
boro, N. C., (919) 274·2570. 
Factories: ACS Ind., Allied Control Co., Circuit 
Technology Inc., Glentronics inc., Haydon Switch 
& Inst., Hermetic Seal Corp., Humphrey Inc., 
Integrated Circuit Elctrn.; Intersil Inc., Micro 
Devices CorR., Micro Semiconductor Corp.; Mil· 

waukee Transformer, Motorola Com. & EIctrn., 
Philadelphia Insulated Wire, Pyrofilm Resistor, 
Rubber Teck Inc., Sahagen Ind. Inc., Skydyne, 
Spectral Elctrn., Stackpole Carbon Co., UOP 
Inst., Viking Ind., WacLine Inc. 
Selling To: * M, I. Salesmen: 12 (eng) 5) 

TRUEX ASSOC., INC., 3165 McCrory PI., (305) 841· 
8931. 
Factories: B & F Inst., Bemco, Inc., Davidson 
Optronics, Deltron; Diamond Antenna & Micro· 
wave, EMR·Hatboro, Energy Sys., FKS, Frequency 
Elctrn., Micromega, Bunker·Ramo Corp., Northern 
Precision labs., Preston Scientific, SteJlarmetrics, 
Trans·Sonics, Wyle Labs. 
Selling To: * M, I. Salesmen: 2 (eng 2) 
Services: Direct Mail 

(See Advertisement This Page) 
WEBB H. R. ASSOC., Box 13201, (305) 855·5257. 

Factories: Colonial Gasket, Electrocal, Electro· 
. Flex Heat, Jan Hardware, G. A. Keats, Micro 

Computer Prods. 
WIMBERLY W. B. CO. (See Clearwater, Fla.) 

Ormond Beach 
CARTWRIGHT .. BEAN, INC. (See MemphiS, Tenn.) 
THOMPSON, J. F. CO., 322 Riverside Dr., (904) 677· 

2298. 
Branch: N. Indian River Dr., Jensen Beach, Fla., 

(305) 287-0198. . 
Factories: Alliance Mfg., Antennacraft Co., Calcon 
Mfg., Consolidated Mdse., Erie Technological 
Prod., Game Ind., Hudson Lamp Co., McMartin 
Ind., Oneida Elctrn., Oxford Transducer, Philmore 
Mfg., Robins Ind., Specialties Mfg., Standard 
Kollsman Ind., Superex Elctrn., Ward Prod. 
Selling To: * A,D, I. Salesmen: 2 (eng 2) 

Pinellas 
GEORGE, J. W. & CHASE, T. S. (See Winter Park, 

Fla.) 

Riviera Beach 
HAYDEN P. ASSOC. (See E. Point, Ga.) 

St. Petersburg 
DREW. B. & ASSOC., 6712 Central Ave., (813) 345· 

0181. 
Factories: Dormeyer Corp., Webcor. 
Selling To: * D. Salesmen: 2 
Services: Warehouse 

GENTRY ASSOCS., INC. (See Orlando, Fla.) 

TRUEX 
associates, :inc. 

ELECTRONIC 
REPRESENTATIVES 

IN FLORIDA 

~1. TRUEX & 
DON KIEffER 

PROVIDING PROVEN 

PERSONAL INSTRUMENTATION 

SALES TO THE 

INDUSTRIAL & AEROSPACE 

INDUSTRIES 

3165 McCRORY PLACE 
ORLANDO, FLORIDA 32803 

305 - 841-8931 

E!r~ 

COL-INS-CO., INC. 

Huntsville 
Phone: 205·539·1771 
NORWOOD NUTTING 

JOAN ALBRIGHT 

New Orle.ns 
Phone: WX 1116 

SOUTHEASTERN REPRESENTATIVE 
P.O. BOX. 13189 

ORLANDO, FLA. 32809 
TWX: 810 - 850-0134 

eri) 

Winston Salem 
Phone: 919·765-3650 

JIM BATCHELOR 

The Best 

MARlEnA 

Phone: 404·422·8327 
MAX GUTHRIE 

Orlando Main Office 
Phone: 305·423·7615 

TOM COLLINS 
LUCILLE COLLINS 
CHARLIE TINDAL 
WARREN DIEHL 

HENRIETTE .GARRISON 
JESSIE HUNTLEY 

EILEEN HILL 

INSTRUMENT A. nON 0 SYSTEMS • COMPONENTS 
tor 

AIRBORNE • LAB • TEST 
OUR 13TH YEAR 

PROCESSING 

eem/1969 * A (Audia), D (Distributor), I (lndustrial·OEM), M (Military), 3239 



. FLORIPA (S!. Peter:s~urg). 
, " .".j, -',-,". ',' - -. ,." .", -, 

LYNCH-GENTRtASSOC., INC., Box 13248; (813) 347.-
5131. . 
Factories: H,Upot Diy.; Georator.Corp.; TMC Sys. 
saIDng To.* M,I. .salesmen: 2 (eng 1) 
Services: Warehouse . 

MASSEY ASSOCS., INC. (See Havertown, Pa.) 
ORBE. INC., 4110Central Aye., (813) 894-0687. TWX. 

810-863.0$70. . 
Branches: Box 1777, Orlando, Fla. (305) 425-
9004: 4431 N.W. 13th Ct., Lauderhill, Fla., (305) 
584-4749. . . . 
Factories: Accurlde; Babcock Relays Div.: Brad
ley Semiconductor: C"omponents, Inc.; Control 
Syst. Res.;· Dlscon Corp.; Duncan Elctrn.; Elec
tronic Res.; Reon ReSistor Corp.; Sensor Tech
nololY; Sterling Inst. Diy.; .U.S. Capacitor Corp.; 
United Aircraft Corp.; Yernitron Corp. 
Seiling To: * A,M,D,I. Salesmen: 3 (eng 3) 

SANFORD, L. C. ASSOCS., 1994 Kansas Ave. N.E., 
(813) 525-4553. • I 
Factories: Advanced Devices Lab.: Radar Devices. 

floyd fausett & co., inc. 
P.o. BOX 278 SMYRNA, GEORGIA 30080 

Telephone (404) 436-5169 

• 5 SALES ENGINEERS ••• 
WITH 78 YEARS EXPERIENCE 

Taking the nation's best electronic com
ponents to the South's best accounts 
since 1946 
• capacitors 
• Crystals 
• Digital Readouts .0 Electronic En.closures 
• Indicator Lights 
• Meters, Panel & Control 
• Motors, F.H.P. 
• P. C. Boards 
• Potentiometers 
• Power Supplies; AC, DC 
• Resistors 
.• Semiconductors 
• Switches; Co~x, Lever,. Pushbutton'· 
• Transformers . 
• Wire 

Branch Olliee. 
Orlando, Fla Greenwood," S. C. 

""m, YL E!rS'~' ..... 
MEMBER 

1I0ur14 

"Registered Professional Engineers 

3240 

SALES .. REPRESENTATIVES :.DUtEc,TORY,--. QeoSfaphical 
.• saUingTo:* 0,1 ... ·sal""U; 1 (eng 1) 

sarvlces: Repair, Warehouse· . , 
TECHNiCAL· MARKETING, INC. (See ·Orlando, Fla:) 
TECIi-REP ASSOCIATES, INC. (Sea Melbourne, Fla.) 

Sarasota 
SIFF, R. G. & ASSOC., INC. (See Dayton, Ohio) 

Tampa 
. '\ 

COOK X-RAY CO., Box 10105, (813) 839-5561. 
~~~~6~617 lions Club Rd~, Largo, Fla., (813) 

Factories: Eureka X-Ray Tube' H. G. Fischer & 
, cO'I' R •. A. Fischer & Co.; R. 1. Lindquist & Co.; 

Wo f X-Ray Corp. Services: Repair 
Seiling To: * D. Salesmen: 2 

NICKERSON F. C. CO., INC. (See Decatur, Ga.) 
SPROCH SALES, INC. (See· Ft. Lauderdale, Ela.) 
WALLACE, S. K. ASSOC., INC-. (See Lutz, Fla.) 

Welrsdael 
WILLIAMS H. R. ASSOCS., INC. (See Ridgewood, N.J.) 

Winter Haven 
N. B. S. INC. (See Ft. Lauderdale, Fla.) 
TAY\.OR, M. F. CO., INC. (See Silyer Spring, Md.) 

Winter Park 
GEORGE, J. W. & CHASE, T. S., 2903 Montfichet Ln., 

(305) 671-5954. 
Branch. Box 423, Pinellas Park, Fla., (813) 544-
4348. 
Factories: Acme Scientific CO'i. Hermes Plastics: 
P. A. sturtevant Co.; New nermes Engraving 
Machinet· Ocala saw & Tool Corp. '., 
Selling 0.* M,I. Salesmen: 2 

SMITH, J. J. & ASSOCS., Box 460, (305) 644-4316. 
Branch. Box 573, Biscayne Annex, Miami, Fla., 
(305) 374-6784. . .. 
Factories. Advance Circuits, Inc'l Bussco Engrg.; 
Croven Ltd.; Elco corp'I' Fllta ret Inc.; J.F.D. 
Elctrn. Co.; Jefferson W re & CaDle; Keystone 
Elctrn.; ovenaire'l Sangamo Elec.; Star-tronlcs. 
Salling To. * M,. Salesmen. 2 
Services: Direct Mail 

GEORGIA 
Atlanta 
ALLEN} R. W., Box 7142 Sta. "C", (404) 233-2361. 

Faclorles. Alax Elec.; Alloy Engrg.~ Lake Shore 
E~~~~rd ~I;~.gan Oven; sanford Iller; Ward 

Seiling To. * M,D,I. Salesman.: 1 (eng 1) 
BEACON ELEC. ASSOes. (See Maitland, Fla.) 
CARTWRIIIHT • BEAN, INC. (See MemphiS, Tenn.) 

CONTROL EQUIP. CO:z iNC., 3166 Maple ·Dr., N.E., 
Rm. 134, (404)23,-1688. 
Branches. Box 6044, Birmingham, Ala., (205) 879-
8211; Box 1857, Daytona Beach, Fla., (904) 252-
7086; Box. 18535, MemphiS, Tenn., (901) 324-4525. 
Factories. Automatic Timing & Contls.; Beta 
Corp.i. conax Corp.!. Chemcon; Crescent Ins. Wire 
&CaQle; DeZurlk I.;orp.; A. H. Emery Co.; Farris 
Engrg.· ITT/Barton Instr.; ITT/Hammel-Dahl; 
Johns-Manville; Precision Prod. & Contls.; Rob
ertshaw Contls. Co.; Transmation. 
Selling To:* M,D,I. . Salesmen: 5 

, .,', ", '. '. ..; : 

CRAFT ASSOCS. CO.t-Box 11716, (404) 237-2282. 
Branches, Box 1053, HuntsylIle, Ala., (205) 837-
0221; Box 986, Maitland. Fla., (305) 645-2242. 
Factories: Avtrbn Mfg., Inc.; Cambridge Sys.; Con
solidatedAlrborne Sys.; Custom Component 

. Switchl!$; Ideal-Aetosmlth, lnc.; Ideal Elect. & 
Mfg.;· Leach Corp.;R-1 Controls; Rosemouqt 
Engrg.; Thermo-Sys. 
Seiling To:* M,D,I; Salesmen. 4 (eng 4) 

DUCKETT, II. SALES CO;, BOI 29087, (404) ~1-3529. 
Branches, Box 22002, Greensboro, N.C., (919) 
273-4617; Box 310 Uleta Bra •. Miami, Fla., (305) 
947-3974; Huntsville, Ala:r. (404) 451-3529; Or- "' 
lando, Fla., .(404) 451,35211. 
Factories: Bristol Co.; Ctystek; nel Erctrn.· Dis
con Corp.; ElectroYert; Electro Circuits; Jersey 

, Specialty; JFD Elctrn.(. Licon Diy.; Mallory Contls.; 
Mura CorP:i Specla ty Connector; Syncro. Ca
pacitor; U. Ii. Terminals; ·Yaro, Inc. 
Selling To, * M,D,I.Salesmen: 5 
Services: Warehouse, Mailing 

IIENTRt ASSOes., INC. (See Orlando, Fla.) 
JONES, WM. M. CO., INC. (See Towson, Md.) 
LICHTENSTEIN SALES. CO., 1226 Franklin Circle, 

N.E., (404) 634'()798. • . . 
FaelDrles: B &B Elctrn. Prod.; Magnetic Media; 
Shakespeare Corp. Services: Direct Mail 
Seiling To: * A,D. Salesman: 1 (eng 1) 

MC~0:~fo2.Y' A. CO., 2187 Briarcliff Rd. N.E., (404) 

Factories! Cleveland Elctrn.; Diamonlte; Dow Key; 
Electrical, Plastics; Johnson Elec. Coi~ Lectro
tech; Line Masterj. Pomona; Schrack; liloan. 
Sellina: To. * M,D, • Salesmen. 3 (eng 2) 

MURPHY & COTA, 586 Armour Circle, N.E., (404) 
875-2525. 
Branches: Box 6365, Greensboro, N.C., (919) 
288-1923; 904 Bob Wallace Ave.r •• S.W., Hunts
ville, Ala. (205) 539-8476· 712 w. Yassar St., 
Orlando, Fla., (305) 424-2407; 1106 Burke St., 
Winston-Salem, N.C., (919) 723-1001. . 
Selling To. * A;M,D,I. salesmen. 10 (eng 5) 
Services: Warehouse 

REYNOLDS & ASSoCS., INC. (See Eau Gall/e, Fla.) 
THORNWELL, E. A., INC., 1537 Howell Mill Rd., 

N.W., (404) 351-6535. / .. 
FactorIes: Borden Metal Prod.' Helical Line Prod.; 
Knopp, Inc.; Lapp Insulator; MOloney Elec.;.Radl-
atlon, Inc. sarvices: Warehouse 
seiling To: * 0,1. salesmen: 3 (eng 1), 

WALLACE, S. K. ASSOC., INC. (See Lutz, Fla.) 
WINFIELD ELCTRN. SALES CO. (See N. Miami, Fla.) 

Chamblee 
HOLMES, E. II. • ASSOC., 4185 Clairmont Rd., (404) 

451-6181. . 
Btanches: 3161h S. Bumby St., Orlando, Fla., 
(305) 241-2128; 4862 Governors' Dr., W., Hunts
ville, Ala., (205) 837-6900; 430 W. Friendly Ave., 
Greensboro, N.C., (919) 275-0897. 
Factories:· Cimron Dfv.· Barnes Engrg.; Data 
Royal; . Heraeus Englehard Vacuum; Falrchlld/EMC; 
Fairchild Microwave Prod.; Hydro Prod.; ITT, Indl. 
Prod.; Inland Contls.; Micro Power; Multimetrlcs; 
Narda Microwave Corp.; NQrthern· Scientific; Red
cor Corp.; Power Designs; Systron Donner. 
S~lIing To. * M,D,I. Salesmen. 7 (eng 7) 

(See Advertisement This Page) 
SMITH, M. K. INC. (See Charlotte, N.C.) 

"-------...... -...;..---..... Decatur 

Chamblee-4185 Clairmont ·Road 
Phone 451-6161 Area Code 404 

FLORIDA Orlando-3161/. S. Bumby Street 
Phone 241-2128 Area Code 305 

ALABAMA ~~~~!V~;~~~2 A~~~erC".:'~!' f;~ve, w. 
NORTH Greehsboro-430 W. Friendly Ave. 

CAROLINA Phone 275-0897 Area Code 919 

·(For alphabetical· listing see page 3213) 

ADAMS & ASSOC., INC. (See· Greensboro, N.C.) 

NI~~f_~~~: F_ c. CO., INC., Box 33185, (404) 

Branches: Ball 13126. Tampa, Fla., (813) 833-
4321; 1001 Parrott Ave., Kinston N.C., (919) 
527-4911; BOI 9679, Birmingham, Ala., (205) 853· 
2352; 611 N.W. 73rd Ter_, Ft. Lauderdale, Fla., 
(305) 524-4331. 
Factories: American Feldmuehle. American Zettler; 
Daburn Elects.; Dyonics, Inc.; Elec-Trol; Film' Ca
pacitors; Grayilne, Inc.: Gavin Inst.; Hughes 
Aircraft· Inti. Elctm.; Kappa Networks: Llttel
fuse; Microminiature TechnololY; Microtran Co.; 
Midwest Audio Corp.; Milwaukee Resistor Co.·; 
Muirhead Inst.Ltd.; Sage Elects. Corp.; ·Skottle 
Electrn.; Yacuum Ceramics, Inc.; Vitrohm Elctm.; 

. WABCO; Wall Mfg.; Whale Elctrn.; Xcellte, Inc. 
Seiling To:* A,M,D,I. Salesmen. 5 (eng 5) 
Services: Sales Servo Engr. 

East Point 
HAYDEN P. ASSOC., Box 90668, (404) 766-0261. 

Branches: 512 Lanier. Rd. S.W., Huntsville, Ala., 
(205) 536-0857; BolC 9688, Riviera Beachl Fla. 
Factories: . Bomar Crystal Co.; Gramer Ha Idorson 
Elctrn.; Leader Inst.· Penn Resistor; Tape-
switch Corp.; Yaco Prod. Sarvlces. Ware~o~se 
Seiling To. * A,D. Salesmen. 5 

LITTLE; S. CO., Box 308, (404) 761-5353 •. 
~~rle:,o~r:h~~se Salesmen. 3 (eng 1) 
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SALES REPRESENTATIVES DIRECTORY - Geographical (Chicago) ILLINOIS 

Jonesboro 
TECH·REP ASSOCIATES, INC. (See Melbourne, Fla.) 
TECH REP ASSOC., INC. (See Madeira Bch., Fla.) 

Marietta 
COL·INS·CO., INC., (See Orlando, Fla.) 
N. B. S., Inc. (See Ft. Lauderdale, Fla.) 
TECHNICAL MARKETING, INC. (See Orlando, Fla.) 

Roswell 
RUSHIN, E. CO., Box 486, (404) 993·6498. 

Factories: American Time Prod.; Anderson Power 
Products; Auto·Valve; Bergen Wire Rope' Co.; 
Brand·Rex Div.; Forbes & Wagner; NSK Corp.; 
Uniform Tubes. 
Selling To: * M,D,I. Salesmen: 2 (Eng 2) 

Smyrna 
FAUSETT, F. & CO., Box 278, (404) 436·5169. 

Branches: 711 N., Magno'ia AYe., Or'ando, Fla., 
(305) 424-0701; Greenwood, S.C.; Memphis, Tenn., 
1338 Pulaski st., Salem, Va., (703) 389'6669. 
& Switch Co.; Carter Motor; Equipto Enclosure 
Sys.; Freed Transformer Co.; International Inst.; 
Patwln Elctrn.; Petersen Radio; Technipower, Inc.; 
Vogue Inst. Corp.; Wesco Elec. 
Selling To: * M,D,I. Salesmen: 5 (eng 3) 
Services: Warehouse, Direct Mail 

(See Advertisement Page 32.1,.0) 

Tucker 
BROWN, W. A. & ASSOCS., INC. (See Orlando, Fla.) 

HAWAII 
Honolulu 
EARL ASSOC .• 1638 Kana St., (808) 949·6953. 

Factories: Amphenol; Antenna Specialists: BSR 
(USA); Elpa Mktg. Ind.; Harman Kardon; Jerrold 
Elctrn.; Kahn Res. Lab.; Lear Jet Ind.; P. R. Mallory 
& Co.; Mercury Record Corp.; Midland Int.; Perma 
Power Co.; Positive Connector Co.; Radio Spe· 
cialty Mfg. Co.; Raytheon; Reeves Soundcraft; 
Setchell Carlson,lnc.; Simpson Elec.: H. H. Smith, 
Inc.; Sorensen; Stancor Elctrn.; Tenatronics Ltd.; 
University Sound; Worner Elctrn. Devices; Waters 
Conley Co. Services: Warehouse Limited 
Selling To: * A,D. Salesman: 1 

ILLINOIS 
Addison 
STEMM, R. E.17W480 Lake St., (312) 279·2440. 

Branch: 2713 Lyndale Ave. So., MinneapoliS, 
Minn., (612) 822·7404. 
Factories: Aerometric Div.; Autotron, Inc.; F. W. 
Belli Cycle Equip. Co.; Data Inst.; Datascan, Inc.; 
Digital Devices Div.; Information Displays; Mec· 
hanics for Elctrn.; Monroe Elctrn.· Ray Proof 
Corp.; Sippican Corp.; Stoddart E{ectro Syst.; 
Taber Inst.; Transducer Syst.; Watkins·Johnson 
Selling To:* M,D,I. Salesmen: 5 (eng 4) 
Services: In·House facilities for Seminars & 
Workshops; Marketing Studies & Promotional Aids 
by Staff ' 

Aurora 
SMJ~~.'o~'8.& ASSOC., INC., 32 ~. River St., (312) 

Factories: Amperex Elctrn.; Bio·Medical Elctrn.; 
Brown Engrg.; Megatrol corp.; Permafilter, Diy.; 
Solid Contls.; Testone Elctrn.; Trl·Tronics; Venus· 
Esterbrook. Services: Warehouse 
Selling To: * D, I. Salesmen: 3 (eng 2); 

Chicago 
ANDERSON, B. & ASSOCS., INC., 5969 N. Elston Ave., 

(312) 774·8989. TWX, 910·221·5036. 
Branches: 4660 W. 77th St., MinneapOlis, Minn., 
(612) 922·7400. TWX: 910·576·2450.; 5324 Kyle 
Rd., Ft. Wayne, Ind., (219) 747·0402. 
Factories: Chicago Dynamic Ind'l IMC Magnetics; 
JFD Elctrn.; Johanson Mfg.; KelVin; Landis & Gyr,; 
Litton; Magtrol; Parelc~j. Parkerj Printed Motors; 
Teledyne; Texas Inst.; wakefiela. 
Seiling To: * I. Salesmen: 6 (eng 6) 
Services: Warehouse 

ANGEL, J. C •• CO., 2743 W. Peterson, (312) 878· 
0653. TWX: 910·221·5688. 
Factories: ADC Prod.; Cambridge Thermiorii'c; 
Chemical Micro Milling; Dahlstrom Mfg. Corp.; 
Electric Terminal; Hughes Aircraft; Omega Elec.; 
Physical Sciences; Protronlc Inc.; Quality Name 
Plate; R. B. & W. Power Metal Parts; Scanbe Mfg.; 
Technical Wire Prods.; Ultronix. 
Selling To: * D, I. Salesmen: 5 (eng 2) 
Services: Direct Mail 

. \ (See Advertisement This Page) 

ANGER ASSOCS., INC. (See Dearborn, Mich.) 
AUDIO SOUND SALES CO., 2535 N. Ashland, (312) 

528·8422. 
Factories: Dentronics; Ecco Elctrn.; Fullmer 
Elctrn.; K & M Eletrn.; L·Tran Engrg.; MCG 
Elctrn.; Micro·Ohm; Pioneer MagnetiCS; Spar 
Elctrn.; Tapeswitch Corp.; Tele·Pro Ind.; Terra 
Corp.; Transmagnetics; United Mineral & Chemi· 
cal. Services: Warehouse 
Selling Ta: * A,M,D,I. Salesmen: 4 (eng 3) 

BALHORN & WELCH, INC., 1925 N. Harlem Ave., 
(312) 889·5011. TWX: 910·221·5368. 
Branch: Box 1521, Cedar llapids, Iowa, (319) 
363·9970. , 
Factories: Diehl Div.; Elesco Ind.; Intellux; 
Maurey Inst.; Nytronics; Potter & Brumfield; 
Roanwell; Wan lass Elec. Services: Engineering 
Selling To: * M,D,I. Salesmen: 7 (eng 7) 

, BERNDT ASSOC., INC., 6414,W. Belmont AYe., (312) 
283·0713. TWX: 910·221·2515. 
Branch: 605 Ft. Wayne Bank Bldg., Ft. Wayne, Ind., 
(219) 743·1844. 
Factories: Control Data; IMC Magnetics; Shall· 
cross .. Stewart·Warner Microcircuits; Thermalloy; 

Jay 

WABCO Signal & Comm. Div. 
Selling To: * A,M, I. Salesmen: 4 (eng 4) 
Services: Engineering 

BL:~~:, S. C. CO., 6416 N. Central A,ye., (312) 774· 

Factories: Bean Rubber Mfg.; Bradley Semi· 
conductor; Crane Elctrn.; Extrudapak; Kidco, Inc.; 
f'rotolab; Ripley Co.; Robinson Camp.; 'Valor 
Elctrn.; Valor Inst. 
Selling To:* A,M,I. Salesmen: 2 (eng 2) 

BOOTH, C. & ASSOC., INC., 1921 N. Harlem, (312) 
237·7910. , 
Factories: Brockway Pressed Metals; Communi· 
cation Prod.; Consolidated Prod.; Elctrn. Circuit 
Assoc.; Phelps Dodge Elctrn. Prod.; Poly Cable; 
PreciSion Timer; Thermatics. 
Selling To:* M,I. Salesmen: 2 

BU~rl~~NE, W. E., 7001 N. Clark St., (312) 465· 

Factories: Aerovox; Metachem Resins; F.;A. 
Scherma Mfg. Co. 
Seiling To: * I. Salesmen: 2 

CARLSON ELCTRN. SALES, 7448 N. Harlem AYe., 
(312) 774·4812. TWX: 910·221·5017. 

co. 
N AVE.jCHICAGO, ILLINOIS 60645 

UPtown 8-0653(TWX: 910·221·5688 
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CARLSON ElCTRN. SALES (Cant.) 
Branch: 2500 39th Ave. N.E., Minneapolis, Minn., 
(612) 788-4111. 
Selling To: * M,D,I. Salesmen: 6 (eng 3) 
Services: Warehouse, Direct Mail 

COLE, G. Mcl. CO., 6514 W. Higgins Rd., (312) 
774-3535. TWX: 910-221-2929. 
Branch: 150 S. Marquette, Madison, Wis., (608) 
244-1623. 
Factories: Argos Prods. Co.; Barker & William
son, Bureau of Engraving; Continenta.I·Wlrt 
Eletrn.; Drake Mfg.; Hallicrafters; Russell Ind.; 
Sarkes Tarzian; Swing-O·Lite; Ungar Elec. Tools. 
Selling To: * 0,1. Salesmen: 6 (eng 1) 
Services: Warehouse 

COOPER, H. D., 7634 N. Eastlake, (312) 274-5566. 
Selling To: * I. 

CREST ASSOC., 7001 N. Clark St., (312) 274·2460. 
Factories: Data Device; Electronic Contls.; Modu· 
tec, Inc.; Patwin Elctrn.;· Technipower. 
Selling To: * M,D, I. Salesmen: 3 (eng 2) 

DIETHERT, R. CO., INC., 2030 W. Montrose Ave., 
(312) 561-7627. TWX: 910-221-2916. -
Branches: 217 Wisconsin, Waukesha, Wisc., (414) 
547-6575; 903 E. 2nd St., Gastonia, N.C., (704) 
865-3771; 5420 N. College, Indianapolis, Ind., 
(317) 255·6169. 
Factories: Electronized Chemicals; Instrument 
Specialties; JBL Corp.; Lake Center Ind.; Neff
Perkins Co.; Northwest Plastics; Sealectro Corp.; 
J H. Winn Co. Services: Warehouse 
Selling To: * I. Salesmen: 8 

DOYLE, W. J. CO., 7426 N. Western Ave., (312) 
274·6685. 
Factories: Buckeye Stamping; Computron, Inc.; 
Rye Ind.; Tenna Corp.; Thurow Elctrn.; Utah 
Elctrn. 
Selling To. * A,D,I. Salesmen: 2 

ELECTRO COMP SALES, INC., 5129 W. Devon Ave., 
(312) 763-3636. TWX: 910·221·5674. 
Facrories: Aladdin Elctrn.; Cimastra Div., Fusite 
Corp.; Hamilton Precision Metal; National Beryl· 
lin.: Saxonberg CeramiCS; 3M Plastiform.' 
Selling To: * I. Salesmen: 3 (eng 3) 

ELECTRONIC REP. ASSOC., 600 S. Michigan Ave., 
(312) 42HHOO. 

ENgJ~_~~~~~ ~~~S9~g:2J~.~22f.38 N. Harlem, (312) 
Factories: Bliss-Gamewell; Helical Prod.; Hi·G; 
Jonathan Mfg.: Kappa Networks; L. A. Miniature 

Prod.; D. P. Moss'nian; Photologic; Relay Co. of 
America; Riedon Avionics; Sloan Co.; Tec-Mag
netics Div. 
Selling To: * M, I. Salesmen: 3 (eng 3) 

ENGLE, K. D. CO., INC., 3621 W. Devon Ave., (312) 
539·1820. TWX: 910-221-5351. 
Branch: 5072 E. lOth St., Indianapolis, Ind., 
(317) 356-3001. . 
Selling To: * I. Salesmen: 4 

ESCHNER & KERANEN, INC., 20 N. Wacker Dr., (312) 
236-1533. 
Factories: Exmet Corp.; Gettig Engrg.; Metallized 
Prod.; Ohio Carbon Co.; Technical Flurocarbons 
Engrg.; Trimflex Corp. 
Selling To: * 0,1. Salesmen: 2 (eng 2) 

FISTEll, H. MFG. REP., 1812 S. Halsted St., (312) 
HA 1-6563. 
Factories: Electronic Strobe Light, lambert Mfg.; 
lowenthal Mfg.; R. A. Moog Co.; Naren. Ind. Inc.; 
Tonellne Mfg.; Veda Enterprises. 
Selling To: * D. 

FITZ, L. R. CO., 6038 N. Newburg Ave., (312) 631· 
5488. 
Factories: Delavan Mfg.; G. K. Heller Corp'j Ray-
tek, Inc.; Welco Ind. Services: Warenouse 
Selling To: * 0,1. Salesme.n: 3 (eng 2) 

FITZSIMMONS ASSOCS., INC., 6774 N.W. Hghwy., 

?a~~~rr:~-6~~~io Book Co., Audio Devices; Bell 
P.A. Corp.; VM Corp. 
Selling To: * A,D. Salesmen: 2 

GASSNER & CLARK CO., 6644 N. Western Ave., (312) 
764-6121. TWX: 910-221-0107. 
Factories: Dow Key; Dickson; DuMont; Kilovac; 
Hitemp; International Inst.; Microwave Assoc.; 
Perkin Elmer; RCl; Rotron Mfg. Co.; Star 
Tronlcs; Torotel; Viking; Vltramon; Voltronics. 
Seiling To: * M,D,I. Salesmen: 6 (eng 3) 

(See Advertisement This Page) 
GENE F. SALES CO., 4750 N. Milwaukee Ave., (312) 

545·5562. 
Factories: Bead Chain Mfg.; General Mfg.; lundey 
Assocs.; Wileo Corp. 
Selling To: * M, I. Salesman: 1 (eng 1) 

GIANARAS SALES, 7501 W. Wilson Ave., (312) 774-
4600. TWX: 910-221·5223. 
Factories: Davis Elec.; Euphonics Corp.; General 
Inst.; Nytronics Inc.; Oxford Elec.; Taurus Corp.; 
Transformer Mfgrs. 
Selling To: * I. Salesmen: 4 (eng 2) 

------------...... ----., GOlTEN, J. CO., INC., 4319 W. Irving Park Rd., 
(312) 725-7870. 

Gassner & Clark Co. 

Professional representation 
for ranking component 
manufacturers to 
midwest OEM accounts 
& industrial distributors 

6644 N. Western Ave. 
Chitago, Illinois 60645 
Phone: (312) 764-6121 
Teletype: 910-221-0107 

3242 

Factories: Astatic Corp.; Brevel Prod.; Bristol 
Motors; Electrical Ind.; Electrical Plastics; In
dustrial Mica; Motron Elec. Mfg.; National Ce
ramic; National Moldite; Penntube Plastics; Tape 
Cable; Tensolite Insulated Wire. 
Selling To: * I. Salesmen: 4 (eng 4) 

GOODE, J. E. SALES CO., 325 W. Huron, (312) 
MI 2·2022. 
Factories: Aro Ind.; Austin Inst.; Bel Fuse Co.; 
C·F Networks, Inc.; Dialight Corp.; Industrial Cir
cuits; Mectronics Ind.; Saratoga Ind.; Sherold Fil-
ter Div. Services: Warehouse 
Selling Ta: * M. Salesmen: 3 (eng 3) 

GREEN, L. F. & ASSOCS., .5218 W. Diversey Ave., 
(312) 286·6824. 
Branches: 6225 University Ave. N.E., Minneapolis, 
Minn., (612) 781-1611; 830 Plateau, Waukesha, 
Wlsc., (414) 786-2180. 
Factories: Airborne Inst. Lab.; Burr·Brown Res.; 
CML Inc.; Century Elctrn. & Inst.; Digltronics 
Corp.; General Resistance; Micom Inc.; Millivac 
Inst.; Ne!son-Ross Elctrn.; Power Designs; Rohde 
& Schwarz Sis.; Standard Memories; Telex Comm. 
Div. 
Selling To: * A,M,D,I. Salesmen: 8 (eng 6) 

(See Advertisement Page 3243) 
HALINTON, H. ENGRG. ASSTS., INC., 6418 N. Cen

tral Ave., (312) 763·2131. 
Factories: Birtcher Corp.; Esico; Globe Plastics; 
Hysol Corp.; Mica Corp.; Selectrons ltd. 
Selling To: * I. Salesmen: 3 (eng 2) 
Services: Warehouse, Billing 

HUNTER, T. B. ASSOCS., 5653 ·W. Irving Park Rd., 
(312) 777-2500. 
Branch: Rte 2, Cedarburg Wis., (414) 377-7040. 
Factories: Aerovox Hi·Q; Alliance Mfg.; American 
Plastic Prod. Div.; Carborundum; Croven; Filtaire; 
Ovenaire; Quality Components; Rola piv.; Stewart 
Stamping; Vactec Inc. 
Selling To: * I. Salesmen: 4 

HUTMACHER, R. R. ASSOC.. INC., 6668 Northwest 
"wy., (312) NE 1-3248. TWX: 910·221·5561. 

Factories: Bogen Comm. Div.; Coleman Cable & 
Wire Co.; IRC Div.; Jerrold Elctrn.; Robins Ind.; 
Shure Bros.; Oxford Transducer; Soundolier; Tand· 
bere of America. 
Selling To: * A,D,I. Salesmen: 5 (eng 3) 

J. R. SALES ENGRG., INC., 7132 N. Harlem Ave., 
(312) 774·8550. TWX: 910'221-1370", 
Factories: Aavid Engrg.; Bulova Watch Co.; Harris 
Mfg.; ITT Jennings; Precision Elctrn. Comp.; Soli· 
tron Devices; Tansitor Elctrn; Victory Engrg. 
Selling To: * M,1. Salesmen: 3 (eng 3) 
Services: Direct Mail 

KADELL SALES ASSOCS., INC., 6134 Milwaukee Ave., 
(312) 774·6815. 
Factories: Mura Gorp.; Pac Elctrn.; Ramsgafe. 

(For alphabetical listing see. page 12111 

Selling To: * A,M,D,l.·Salesmen: 3 (eng 3) 
Services: Warehouse 

KASREL, J. SALES AGENCY, 7341 S. Kingston Ave., 
(312) 955-5246. . 
Factories: Bennett Mfg.; Champion Paint Co.; 
Collis Co.; Schaefer Brush Mfg. Co.; Spartan 
Saw Works. Services: Warehouse 
Selling To: * D. Salesmall: 1 

KENNEDY ENGRG., INC., 6713 N. Oliphant Ave., (312) 
631-8283. TWX: 910·221-5282. 
Selling To: * 0.1. Salesmen: 2 (eng 2) 
Services: Coli Engineering Service 

KERRIGAN, J. ·E. CO., 5933 W. Madison St., (312) 
379·4030. 
Falltories: Bardes Corp.; Reynolds Foundry & 
Mfg. Corp.; Underwriters Safety Device Co. 
Selling To: * I. Salesman: 1 (eng 1) 

KRUEGER, R. M. CO., INC., 5755 W. Irving Park Rd., 
(312) 282·8444. 
Factories: Augat; Burton-Rogers Co.; Chassis 
Trak; Metex Corp.; Technical Devices; Ventrak. 
Selling To: * M,D,I. Salesmen: 3 (eng 2) 

LINCOLN, HODGES & ASSOCS., 5875 N. lincoln Ave., 
(312) 561·8440. 
Branch: 217 Wisconsin Ave. Waukesha, Wlsc. 
Factories: Burgess Switch Co.; Deltrol Contls.; 
Dimco·Gray Co.;. Electro-Cube; Grigsby-Barton; 
Hamlin, Inc.; Kessler·Ellis Prod.; Pic-Air, Inc.; 
Transistor Elctrn. 
Selling To: * 0,1. Salesmen: 3 

lINZ, W. M. ASSOC., INC., 4001 W. Devon Ave., 
(312) 685-6060. 
Factories: Electro-Voice, Inc.; Electronic Chemi
cal; Hy Gain Elctrn.; Kraeuter & Co.;, lloyd's 
Elctrn.; Perma Power; Pomona Elctrn.; Turrett 
Elctrn.; Ward Prod.; Wen Prod. 
Selling To: * A,M,D,I. Salesmen. 4 

McBRIDE, J. J. SALES, INC., 6054 Touhy Ave., (312) 
775-1080. 
Factories: 0 M Semiconductor; Forbes & Wagner; 
FotoFab Parts; Hunter Tools; Orrtronics, Inc.; 
S & A Elctrn.; H. H. Smith; Staver Co.; Trans 
Atlantic Elctrn.; Unimetrics. 
Selling To: * A,D,I. Salesmen: 3 

MAGNUSON ASSOC .• 5639 W. Fullerton Ave., (312) 
622-6322. TWX: 910-221·5239. 
Branch: 1246 W. Seventh· St., St. Paul, Minn., 
(612) 227-8495. TWX: 910-563·3554. 
Factories: Bristol Co.; Dow Corning Corp.; Elec
tronic Res. Assocs.; Helipot Div.; Industrial 
Elctrn. En·grs.; International Elctrn. Res.; Master 
Specialties Co.; PI~net Inst. 
Selling To: * M,I. Salesmen: 9 (eng 4) 
Services: Warehouse 

MAGNUSON, E. CO., 3347 W. Irving Park Rd., (312) 
588-2613. 
Factories: Green Inst.; Lockheed Elctrn.; Mech· 
metals Corp.; Skydyne, Inc. 
Selling To: * M,I. Salesmen: 2 (eng 1) 

MEMAC SALES CO., INC., 4740 N. Austin Ave., (312) 
545-1033. 
Factories: American Elec. Cable; Barron Controls 
& Relay; Battery Corp.; Bel Fuse, Inc.' Com
ponents; Dictograph Products; Industro Transis
tor'l U.S. Thermo·Plastics; Wilbrecht Elctrn. 
Sellng To: * A,M,I. Salesmen: 3 (eng 3) 
Services: Warehouse 

MEYERS, K. W. CO., 7256 W. Touhy Ave., (312) 
774·6440. 
Branches: 4725 Excelsior Blvd., Minneapolis, 
Minn., (612) 920-7080; 3512 Rockville Rd., In
dianapolis, Ind., (317) 243-6681. 
Factories: Alban Elctrn.; Alford Mfg. Co.,. Boonton 
Elctrn.· J. G. Biddle; Christie Elec.; Marconi 
Inst.; Monsanto; Power/Mate Corp.; .PRD Elctrn.; 
Quantech Labs.; ··Universal Voltronics; Waveforltls 
Selling To: * I. Salesmen: 5 (eng 5) 

MIDWEST ELCTRN. SALES, 5707 W. Division St., 
(312) 626·0030. TWX: 910-221-5247. 
Branches: 1317 Garfield Ave., Waukesha, Wis., 
(414) 542·5129; 5462 E. 40th St., Indianapolis, 
Ind., (317) 547-3259; 2042 Franklin Ave., N.E., 
Cedar Rapids, Iowa, (319) 362-4410. 
Factories: Associated Testing Labs.; CMC, Com
puter Measurements; Cober Elctrn.; Curtis Inst.; 
Electrovert, Inc.; E.T.A. Products, Co.; Fenwal 
Elctrn.; Kepco, Inc.; Measurements, Inc.; H. H. 
Scott; Wall Mfg.; Western Reserve Elctrn. 
Selling To: * M,I. Salesmen: 6 (eng 5) 
Services: Repair, Warehouse 

M Q & ASSOC., 6713 N. Oliphant, (312) 774-8844. 
Branch: 6312 So. 27th St., Oak Creek, Wis., (414) 
761-2120. 
Factories: Alrflyte Elctrn.; Bowmar Inst.; Dytron
ics Div.; Electro Fiberoptics; Hill Elctrn.; Standard 
Wire & Cable; Technology Instr.; Wesco Elec. Co. 
Selling To: * M,I. Salesmen: 2 (eng 1) 
Services: Engineering 

MURPHY & DICKEY, 537'·S. Dearborn St., (312) 427· 
7953. 
Factories: R. B. Annis Co.; Columbia Elec. Mfg.; 
Constant Voltage Corp.; Esterline Angus Div.; 
Norcross Corp.; Radiation Inc.; Ranarex Dept.; 
H. H. Sticht Co. . 
Selling To: * I. Salesmen: 3 (eng 3) 

NEWMAN-KRAUSE CO., 5451 W. Lawrence, (312) 
736-6800. 
Facrories: Agastat Div.; Barber Colman Co. .._ 
Selling To: * M, I. Salesmen:· 3 (eng 3) 

PATTERSON, W. S. CO •• INC .• 5604 N. Weslern Ave .. 
(312) 271-3774. TWX, 910·221-3029. 



SALES REPRESENTATIVES D.EClORY - Geographical (Chif?ago) ILLINOIS 

Factorles:"Alirfcord Oorp.;-Collins 8. Hyde; Eldema 
Corp.; Gold Line Co.; Heyboer Transformers; 
North Elee.; Planet Mfg.; F. W. Sickles Div. 
Seiling To: * M,I. Salesmen: 3 (eng 2) 

PETERSON, A. H. SALES, 3647 W. 62nd St.,(312) 
735·0646. 
Seiling To: * A,D. Services: Repair, 'Warehouse 

PIVAN ENGRG. CO'l 3535 W. Peterson Ave., (312) 
539-4838. TWX: ~10·221·0177. -
Branches: 8545 I'lorthcrest Ct., Indianapolis, Ind., 
\317) 253·1681; 4403 lSt Ave., S.E., Cedar Rapids, 
a.; (319) 365·6635; 5920 Nail Ave., Mission, 

Kansas, (913) 722·1030; 3307 N. Highway 100, 
MinneapoliS, Minn., (612) 537·4501; 400 Brookes 
Dr., Hazelwood, Mo., (314) 731·3000; 3640 Moun· 
tain Dr., Brookfield, Wisc., (414) 547·5131. 
Factories: BLH; Ballantine; Beckman·Eid; Dana; 
IRA Systems; Interdata; Lebow; Midwestern Inst.; 
Pacific Meas" j Precision Inst.; Simul'ators; Soren· 
sen Dlv.; Ta Iy; Topaz; Varian Aerograph Div.; 
Varian Electrographic Div.; Vidar. 
Selling To: * M, I. Salesmen: 16 (eng 16) 
Services: Repair, Warehouse 

RIDGWAY ASSacS., INC., 9420 W. Foster Ave., (312) 
992·2150. 
Branch: 4901 Garfield, Minneapolis, Minn., (612) 
825·9059. 
Factarles: Bytrex, Inc.; Dynamics Res.;' Holt 
Inst.; Houston Inst.; Janus Cont.; Pacific Electro 
Magnetics; Wyle Labs. 
Salling To: * I. Salesmen: 3 (eng 3) 
Services: Repair 

ROPEK·CAHILL, INC., 5439 W. Division St., (312) 
287·7292. TWX: 910·221·5219. 
Selling To:* I. Salesmen: 3 (eng 3) 

RYAN & ASSOCS., Box 48086, (312) 775·5717. 
Factories: Coto·Coil Co.; Jaeo Elctrn.; K & B Elee. 
Prods.; Regdon Corp.; Tech Labs.; Truco, Inc. 
Selling To: * M,I. Salesmen: 2 

SCHMEICHEL, E. CO., 5968 W. Chicago Ave., (312) 
378·2070. 
Factaries: American Comp.; Bartlett-Emery Inst.; 
Bel·Tronics Corp.; Blackhawk Networks; Collins 
Radio Comp., Diceon Elctrn., ,Dolinko & Wilkens, 
Electro.technlquesL· Elpac, Inc., Hillburn Relay, 
Northern Engrg. abs., Power Comp.; Rotating: 
Comp.; Standard Rectifier; United Elctrn., Wes· 
coil Co. Inc. 
selling To: * M, I. Salesmen: 3 (eng 3) 

SCIENTIFIC SALES CORP., 7132 N. Harlem Ave., (312) 
775·7594. 
Branches: 5555 N. Tacoma Ave., Indianapolis, 
Ind., (317) 253-4606, 5100 Edina Industrial Blvd., 
Minneapolis, Minn. (612) 941·2215, 1760 S. 
Brentwood, St. Louis (314) 968-1133. 
Factories: Bourns Instr. Diy.; Control Equip. 
Corp_; Cunningham & Co., Datacraft, Digitran, 
Ferrantl·Packard; General Design, Narda Micro
wave; Phllco-Ford; Pollak-Scan, Quinn Assocs.;, 
Sangamo, Sierra, Taco, Vermont Res., Watkins-
Johnson. , 
Selling To:* M,D,1. Salesmen: 6 (eng 6) 'I 

Service: Repair, Design Service . 
SILVERS, M. M. Assocs., 4403 Sheridan Rd., (312) i 

561·7300. I 

Factaries: Armacost Prod., Faria Corp., Unival. ! 

Selling To: * D. Salesmen: 3 ; 
SMITH, O. H. CO., 5255' N. Lawler, (312) 286-4476 •. 

~a:t~t'~~~d.Geller Mfg., Grommes'Precison, Par-: 

selling To: * A,D,I. Salesmen: 3, 
STEVENS ENGRG., 5306 W. Lawrence Ave., (312); 

725-4400. Services: Repair, Warehouse, 
Selling To: * I. Salesmen: 6 (eng 4) , 

SYSTEMS EN6RG. ASSOCS., 5505 N. Menard Ave.,' 
(312) 774-1452. 
Factories: Analog Devices Inc.; Atec Inc.; Cal. 
Inst.; Clmron Div.; Computer Comm.; Elctrn. 
Assoc., Flo-Tron; S. Himmelstein; Ind. Electro
netlcs Corp.,; Info Inst.; Matrix Corp.; Micro 
Test, Peripheral Equip., Remex Elctrn.; R.I'. 
Comm.; Robins Data Devices; Sangamo Elee.; 
Shepard Labs.; Techni·Rite Elctrn.; Theta Inst.; 
Todd Prod.; Transducers Inc. 
Selling To: * M,I. Salesmen: 10 (eng 10) 
Services: Repair, Warehouse 

(See Advertisement This Page) 
TONELINE MFG. 1812 S. Halsted, (312) CA 6-6114. 

Factories: ElectroniC Strobe Light, Lowenthal 
Mfg. 

TWIST, J. G. CO., 5222 W. Dlversey Ave., (312) 
777·2250. TWX: 910·221·1313. 
Branch: 540 Catskill Rd., Waukesha, Wis., (414) 
786·6330. 
Selling To: * I. Salesmen: 8 (eng 6) 

WADSWORTH MFG. ASSOC., (See Liverpool, N.Y.) 
WEST, J., 6747 N. Octavia Ave., (312) 763·3500. 

Factories: Hy·Gain Elctrn., Linear Sys.; Regency 
Elctrn.; Shepherd Ind. 
Seiling To: * D. Salesmen: 2 

W~IJ~P:O~.ASSOCS., INC., 535 N. Michigan, (312) 

Branches: 7710 'Computer Ave., Minneapolis, 
Minn., (612) 926·2855; 3139 Fairfield Ave., Fort 
Wayne, Ind. (219) 744-2317. 
Factories: Advance Circuits; Elctrn. Res.; Price 
Elec.; Sanders Assoc.; Sonotone Corp.; United 
Transformer, Weston Inst. 
Selling To:* M,D,I. Sale~men: 5 (eng 4) 

"complete engineering 

stall plus ... 

calibration and 

SYSTEMS 
ENGINEERING 
ASSOCIATES 

service lacilities.'" 

CHICAGO 
INDIANAPOLIS 
MINNEAPOLIS 

· .. 5505 NORTH MENARD AVENUE (312) 774-1452 

ILWAUKEE 

Manufacturelr8' 
Represe~ative . 

••. 1010 EAST 86TH STREET 

• •• 8633 HARRISON SOUTH 

• .. P.O. BOX 526 (WAUKESHA) 

Two Independent Divisions with ·SEPA. 
RATE SALESMEN Faithfully Serving 
Industrial, Educational,and Distributor 
Accounts with Instruments and Com. 
ponents. 

(317) 846·2593 

(612) 881:6386 

(414) 782·3388 

ILLINOIS 
INDIANA 
WISCONSIN 
IOWA 
KENTUCKY 
MINNESOTA 
NORTH & SOUTH 

DAKOTA 

rraveling a Men 

Our 19th Year of 
COMPLETE ENGINEERING SERVICE 
* Ofjices in Chicago, Minneapolis and Milwaukee 

• MAIN OFFICE: 5218 W. Diversey Ave., Chicago 60639 • !'hone (312) 286·6824 
* BRANCH OFFICE: 6225 University Ave. N.E., Minneapolis 55421 • Phone (612) 781·1611 

* BRANCH OFFICE: 830 Plateau. Waukesha 53186 • Phone (414) 786·21·SO , , , 

aem/1969 * A (Audio),D (Distributor), I, (lndustrial·OEM), . M (Military), 3243 
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ILLINOIS (D~sPlaines) SALES REPRESENTATIVES DIRECTORY -Geo9raphic~1 

Des Plaines 
MAHER ENGRG. CO., 13 Broadway, (312) 824-2124. 

Branch: 36664 Suffolk St., Mt. Clemens, Mich., 
(313) 345-4424. ' 
Factories: Avco Corp.; Conrad-Messimers Co.; 
Lockheed Sys.; M. B. Elctrn.; Mechanical Tech- / 
nology; Optron Corp.; Trio-Tech, Inc.; Marshall 
Res. & Dey. Services: Repair 
Selling To: * A,M,I. Salesmen: 5 (eng 4) 

MARSLAND ASSOCS., INC., 1000. Executive Way, 
(312) 775-1309. TWX: 910-233-4022. 
Branches: 3734 Carrollton Ave., Indianapolis, 
Ind., (317) 924-3568; Box 567, Florissant._ Mo., 
(314) 831-0015; 231 N. Edgewood Ave., Minne
apolis, Minn., (612) 545-4481. 
Factories: Burns & Towne; Shadwick-Helmuth Co.; 
Data ContI. SYS;j Emcor-Borg Warner Corp.; Flow 
Corp.; Hy-Cal t.ngrg.; Krohn-Hite; Ling Elctrn.; 
Monterey Res. Labs.; RFL Ind.; RLC Elctrn.; 
Team Corp.; Tenney Engrg.; Time Sys.; Trygon
Trymetrics, Wayne George Co. 
Selling To: * A,M,D,I. Salesmen: 7 (eng 7) 

TALBE CO., INC. (See Englewood CliffS, N.J.) 

Downers Grove 
DARNOLO, D. H., Box 582, (312) 969-7612. 

Factories: Ledu Lamp Corp.; R-Columbia Prod.; 
Talk-A-Phone; Workman Elctrn. Prod. 
Selling To: * A,D,I. Salesmen: 2 
Services: Repair 

Elmhurst 
APPLETON, H. CO. (See Los Angeles, Calif.) 
CUNNINGHAM, W. l. & ASSOCS., 435 Addison, (312) 

832-0905. 
Factories: Cushman Elctrn.; Melabs; Moore 
Assocs.; RFL Ind.; Rycom Instr.; Secode Elctrn. 
Selling To: * I. Salesmen: 4 (eng 4) 

'Services: Associated Repair Facilities 

E. Peoria 
PETITT, G. co., INC. (See River Forest, III.) 

E. St. Louis 
COLLINS CARLSON HEMPE LECTROREPS, INC. (See 

Kansas City, Mo.) 

Evanston 
MAUE'R co., INC., 3308 Noyes St.; (312) 869-1644. 

Factories: Ithaco; Julie Res. Labs; Lear Siegler; 
Mid-Eastern Ind.; Motorola Precison Prod.; Penn 

• Cet It From 

Airborne Pro,d.; Statham Inst. 
Selling To: * I. Salesmen: 2 (eng 2) 
Services: Repair 

MAYTNIER, D. M. CORP •. , 2510 Gross Point Rd., 
(312) 475-4334. ' 
Factories:. American Thermostat Corp.; H. Davies 
Co.; Hotwatt, Inc., Moldcast Prod.; D. A. Mur
ray Co.; Nordec, Inc.; R. N. Ind.; Stlll·Man Mfg; 
Trigometer, Inc.; Vacuum Die Casting; Western 
Optics. 
Seiling To: * I. Salesmen: 6 (eng 3) 

SWINKE, W. f. & ASSOCS., 3014 Colfax st., (312) 
248-4343. 
Factories; Automation Comp.; Foster Transform
er Co.; Hunt Corp.; Milwaukee ResistOr Co.; 
Moorlee Mfg. Co.; Radio Wire Mfg. 
Selling To: * M,I. Salesmen: 2 (eng 2) 
Services: Office Space 

Glen Ellyn 
KLEKER. J. H .• 177 Sunset Ave., (312) 469-2297. 

Factories; Frazier, Inc.; Metalworks, Inc.; Mlcro
tran Co., Inc.; Necomb Audio Prod. 
Seiling To: * A,M,D,I. Salesman; 1 (eng 1) 

ROCKFORD CONTROLS CO., 21 W. 181 Hill Ave. 
Selling To: * 0,1. Salesmen: 5 (eng 5) 

'Services: Repair, Warehouse 

Glenview 
FLAXMAN, E. co., 52 James Ct., (312) 729-1880. 

Factories: Audiophonics; Dixson,. Inc.; H; H. Eby 
Co.; Eby Sales Co.; Cramer Coil Co.; G'rand 
Transformer, Inc.; Int'l Elctrn.; Pen Resistor; 
Seco Elctrn.; Telvac Inst. 
Seiling To: * 0,1. Salesmen: 3 (eng 2) 
Services: Warehouse 

Hinsdale 
HILL-GRAY ASSOCS.,2 Salt Creek Lane, (312) 325-

<f810. 
Factories: APM Hexseal; A. Ansley Mfg.; Bliley 
Elec.; B.R.O.T. Inc.; Caton Ind.; Central Trans
former; Chemelec Prod.; Dialight Corp.; Dialtron 
Corp.; Electrovert; Grayhill; Grayhill Moldtronics; 
Indl. Timer; Leecraft Mfg. Co.; Line Elec.; Mag
nuson Engrs.; Pamotor; Permanent Magnet Co.; 
Seastrom Mfg.; Waber Elctrn. 
Seiling To: * M,D,I. Salesmen: 5 (eng I) 

SNYDER SALES CO., 102 S. Washington St., (312) 
323-9191. 
Factories: Beckwith Elec.; Continental Wire and 
Cable Div. 
Seiling To: * 0,1. Salesmen: 2 

George Pet-itt Co.lne. 
Full Coverage: Illinois, Wisconsin 

MANUFACTURERS REPRESENTATIVE; 
Serving Wholesale and Industrial Accounts 

349 Ashland Ave., River Forest, III. 
PHONE: FOrest 9-8940 
Chicago Phone: COlumbus 1-0342 

GEORGE PETITT 
ROSINE PETITT 

PAT PATTERSON 
DALE KOOPMAN 

CHARLEY BISHOP 
WALLY PHILLIPS 

GEORGE SANGWIN 
NORM FULLER 

BOBBE LONDON 

Phones: 312 COlumbus 1-7517 
312 EUclid 3-6572 

TWX: 910-228-3321 

er~ 

WASSON-GALLAGHER 
SERVING INDUSTRIALS and INDUSTRIAL DISTRIBUTORS 

MANUFACTURERS REPRESENTATIVES 

ROY GALLAGHER 
WALLY WASSON 
TOM WARD 

3244 

SUITE 104 
1024 NO. BOULEVARD 

OAK PARK, ILLINOtS 60301 

TERRITORY: NO. ILLINOIS, IOWA, & WISCONSIN 

(For alphabetical listi.ng see page 3213) 

La Grange 
BARD ASSOCS., INC., La Grange Industrial Park, 

(312) 354-0660. TWX; 910-683-1894. 
Branches: 4000 Meadows Dr., IndianapOlis, Ind., 
(317) 547-3113; 4640 W. 77th St., Minneapolis, 
Minn., (612) 922-8233. 
'Factories: B&K Instr.; Exact Elctrn.; Fairchild 
Inst.; GenlscQ Tech.; LAB Corp.; Lorch Elclrn.; 
Micro Instr.; Philips Elctrn. Inslr.; Princeton Ap
plied Res.; Singer Metrics; Telonic; Texas Instr.; 
Thermotron; Unholtz-Dickie Corp. 
Selling To: * M,I. Salesmen: 10 (eng 10) 
Services: Repair, Warehouse 

Lake Villa 
VENN, R. W. CO., Rte. 2, Box 660, (312) 395-5353. 

Factories: AMI; Electro Materials Corp.; Engi
neered Technical Prod.; Mechanization Assocs.; 
Philps-Elmet; Plastic Molding Div. 
Selling To: * I. Salesman: 1 (eng I) 

Lake Zurich 
BRANUM SALES CO., Box 516, (312) 438-2356. 

Factories; Aero Prod.; Aero Res. Instr.; Clark 
Crystal; Consolidated Ohmic Devices; Greenray 
Ind.; Metric Engrg.; Monrovia Instr.; Oven Ind.; 
Rama Indl. Heater; RFL Thermocontrol. 
selling To: * M,I. Salesmen: 2 (eng 2) 
Services: Direct Mall 

Lincolnwood 
PATTIS, B. co .. 4761 W. Touhr Ave., (312) 679-1000. 

Branch: 3535 Lee Rd., Cleveland, Ohio, (21&) 
752-0225. 
Factories: Ef:M-Electronic Engineers Master; 
Electronic Products Magazine; Radio Electronic 
Master; . United Cost Service; United Pricing 
Services. 

Salesmen: 9 

Lombard 
QUADTRON ASSOCS, INC_, Box 306, (312) 627-6800 

Factories: ICS, Inc.' Loyola Ind.; Mack Elec De
vices; Pickering & Co.; Spectra-Strip Corp.; USM. 
~elling To: * M,D,I. Salesmen: 2 (eng 2) 

QUADTIION ASSOCS., INC. (See Chicago, III.) 

Mt. Prospect 
CAIN & CO. (See Encino, Calif.) 

Northfield' 
AEROL ASSOCS., INC. (See Jericho, N.Y.) 
LAUB ENGINEERING, Box 8, 466 Central St., (312) 

446-4166. 
Factories: Ad-Yu; Aerotherm; Co.ntrol Data; EG&G; 
Eppley Lab.; Epsco; Integrated Circuit Meas. 
Corp.; Measurement Control Devices; Medistor; 
Probescope; Ragen; Siumberger. 
Seiling To: * M,I. Salesm~n 1 (eng 1) 

Oak Park 
WASSON-GALLAGHER 1024 N. Boulevard_ 

Factories: Beauchaine & Sons; Gudeman Co.; 
Gulton Inds.; Ingraham Co.; Mohawk Cabl, & 
Wire; Printed Circuitsi Specialty Connectors; Su
perior ReSistor; Transltron Elec./· Unimax SWitch. 
Seiling To: * 0,1. Sa esmen: 4 (eng 2) 

(See Advertisement This Page) 

Palatine 
HANNA, R. L., CO., Box 202, (312) 358-3940. 

Factories: Adcraft Deca Is; Dry Screen Process; 
General Semiconductor; Gudebrod Bros. Silk Co.; 
Hudson Lamp Co.; Mills Resistor; Rollan Elec.; 
Techno-Components_ 
Selling To: * M,D,I. Salesman: 1 (eng 1) 

Park Ridge 
STERLING, S. CO. (See Southfield, Mich.) 

River Forest 
PETITT, G, co., INC., 349 Ashland Ave., 369-8940. 

Branches: Avondale Dr., East Peoria, III., (309) 
699-3301; 928 E. Wisconsin Ave., Pewaukee, 
Wisc., (414) 691-1142. 
Factories: Alliance Mfg. Co.; Blonder Tongue 
Labs.; British Ind.; Capitol Machine & Switch; 
Essex Wire Corp.; Harman Kardon; International 
Wire & Cab lei J.B.T •. Inst.; Langevin; Triplett 
Elec. Inst.; Umversity Sound. 
Seiling To:* A,M,P'II. Salesmen; 8 (eng 2) 
Services: Repair, vva.rehouse 

(See Advertisement This Page) 
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Rockford 
CLAGETT ENGRG. SALES CO., 420 Ellis Ave., (815) 

965·4555. 
Factories: Chelsea Fan & Blower, Hevi-Duty Elec.; 
Kinney Elec. Mfg., Solar Light Mfg.; J. H. Spauld· 
ing; Zenith Contls. 
Selling To: * M,D,1. Salesman: 1 

Rolling Meadows 
KNOBLOCK & ASSOCS., INC., 4902 Tollview Dr. 

Factories: Chester Cable Co., Keystone Carbon 
Co., Spectrol Elctrn.; D. M. Steward Mfg.; York 
Elctrn. 
Selling To: * M,D,1. Salesman: 1 

Rosemont 
COZZENS & CUDAHY, INC., 9501 W. Devon Ave., 

(312) 825·1144" TWX: 910·253-1820. 
Branches: 735 S. Court St., Medina, Ohio, (216) 
725-5660, 647 Mulford Court, Indianapolis, Ind., 
(317) 244-2456, 127 Edmund St., Royal Oak, 
Mich., (313) 585-5159; 7710 Computer Ave., 
Minneapolis, Minn., (612) 920-1022. TWX: 910· 
576-2740: 10534 Natural Bridge Rd .. St. Louis, 
Mo. (314) 423-1234. Telex: 314-044-7353. 
Fae/ories: Computer Automation; Darcy, Data 
Royal; Daymarc Corp.; Graphic Sys.; Fluke Mfg.; 
Kruse-Storke Elctrn_ Corp., Litton Encoder; Mar
quette Elctrns.; Microwave Elctrns.; Optima, 
Redcor Corp.; Siliconix, Teradyne, Weinschel 
Engrg. 
Selling To: * M, I. Salesmen: 14 (eng 14) 
Services: Repair, Warehouse 

Skokie 
BERMANN. M. SALES, 8631 E. Prairie Rd., (312) 

675-3740. 
Factories: Ameco; Endeco; Easy-Up; Game Ind.; 
Kepro Circuit Sys.; Mercury Elec.; Newtronics; 
Era Acoustics; H. W. Sams. 
Selling To: * A,D. Services: Direct Mail 

CHAMPION, E. T. & ASSOCS., 4828 Main St., (312) 
676-3960. 
Factories: Goldline Connector; Leader Inst.; Mil· 
wau~ee Resistor. 
Selling To: * A,M,D,I. Salesmen: 2 
Services: Warehouse 

SAFFRO & ASSOCS., 3736 Dempster St., (312) JU 
8-0905. 
Factories: Beede Elect. Inst.; Consolidated Dist.; 
Guildline Inst.; Hallmark Stds., Staco, Inc.; Ster
ling Mfg.; United Mineral & Chem., Vacuum 
Prorl.: Vari-Ohm. 
Selling To: * A,M,D,I. Salesmen: 4 (eng 3) 
Services: Repair, Warehouse 

W. Chicago 
CONTROLCRAFT co., 211 Main St., (312) 653-4010. 

Factory: Post Elctrn. 
Selling To: * I. Services: Repair 

Westchester 
BROUILLETTE, W. G., & ASSOC., INC., 9855 Roose

velt Rd., (312) 345-6500. 
Factories: Angstrohm PreCision, Cleveland Elctrn., 
Hoagland Instr.; Magnetic Shield Div.; Olympic 
Controls Corp.; PCA Elctrn., Victoreen Instr. 
Selling To: * I. Salesmen: 2 (eng 1) 

INDIANA 

Angola 
CLANCY, I. & CO., INC., Box 269, (219) 665·2561. 

Selling To:* A,D,1. Salesmen: 2 

Bloomington 
TEMCO INC., 118 S. Rogers St., (812) 332·3377. 

Factories: Breyer Molding; Carbon City Prod. Co.; 
Hobson Bros.; Leyse Aluminum; Madison Kipp 
Co.: TRW Inc. 
Selling To: * 1. Salesmen: 3 (eng 2) 

Evansville 
WAHL, A. C. & ASSOC., INC. (See CinCinnati, Ohio) 

Fort Wayne 
ANDERSON, B. & ASSOCS. INC. (See Chicago, 111.) 
BERNDT ASSOCS., INC. (See Chicago, 111.) 
BIEBERICH, W. W. INC., 801 Leesburg Rd., (219) 

432·2537. 
Factories: Ceramics Int'l; Delevan Elctrn.; Deltrol 
Contr.; Drake Mfg., Isotronics, J. B. T. Inst.; 
James Elctrn.; Milwaukee ReSistor; Plastic Ca
pacitors; Shurite Meters; Triplett Elec. Instr.; 
W~BCO. 
Selling To: * M,D,1. Salesmen: 2 

(See Advertisement Thi? Page) 

BRASE. W. T. CO., Box 5011, (219) 483-1656. 
Factories: National Coil Co., York Tape & Label. 
Selling To: * M,1. Salesmen: 2 (eng 1) 

FREDERICK & MElLY CORP., 1601 S. Hanna St., (219) 
745·2461. 
Factories, American Zettler, Arjay Mfg. Co., EI· 
Rad Mfg. Co., Electri Cord, Hamilton·Hall Mfg., 
Leyse Aluminum, Malco Mfg. Co., Mandex Mfg., 
Mid-West Coil & Transformer;' Nax; Tingstol. 
Selling To: * I. Salesmen: 2 
Services: Direct Mail 

G. & H. SALES CO. (See Cincinnati, Ohio) 
HOEMIG SALES CO., 3405 Butler Court, (219) 483· 

6913. 
Factories: Blonder·Tongue Labs.; Easy-Up; Eico 
Electronic Inst., Electro-Sonics; Electrovert, Licon 
Div.; .Lowell Mfg.; Perma-Power Co., Pic Design 
Corp.; Taurus Corp.; Tech Labs.; Reeves sound· 
craft. 
Selling To:* A,M,D,I. Salesmen: 2 (eng 1) 

HaMSHER, B. F., CO., 418 E. Berry St., (219) 432· 
1164. 
Factories: Chemtronics, Chicago Miniature Lamp; 
Clarostat Mfg., Electric Soldering Iron; Guardian 
Elec. Mfg.; Irish Magnetic Tape; Kulka Elec.; 
J. W. Miller; NTT Sales; Precision Metal Prod.; 
Triad Dist. Div.; Utah Elctrn. 
Selling To:* A,M,D,1. Salesmen: 2 

KILFOIL, J. F. CO. (See CinCinnati, Ohio) 
McDONALD SALES CO., Box 2848, (219) 745-9214. 

Factories: Harowe Servo Conts.; Bodnar prod.; 
Curtis Inst.; Planet Inst. 
Selling To:* M,I. Salesmen: 2 (eng 2) 

MORRIS'CUNNINGHAM & ASSOC" INC. (See Indian
apolis, Ind.) 

NEEDLER SALES CO., Sta. C, Box 2407, (219) 447-
2123. 
Branch: Mapleton Sta., Box 88153, Indianapolis, 
I nd., (317) 255-8056. 
Factories: Bartlett Mfg.; Clarostat Mfg. Co.; Gen· 
eral Inst.; Guardian Elec.; Ren Elctrn.; Skottie 
Elctrn. 
Selling To; * M,I. Salesmen: 2 

PAUL SALES CO., 3501 Fairfield, (219) 744·0589. 
Selling To: * M,D,I. Salesmen; 3 (eng 1) 

TRI'STATE MARKETING, INC. (See CinCinnati, Ohio) 
VAL·SKOL SALES, INC, (See CinCinnati, Ohio) 
WHITESELL, R. O. & ASSOC. (See Indianapolis, Ind.) 
WHITMORE ASSOCS., Inc. (See Chicago, 111.) 

Indianapolis 
BARD ASSOCS., INC. (See La Grange, III.) 
BLI NO & ASSOCS., INC., 1635 N. Gent Ave., (317) 

635-6291. 
Factories: British Ind. Corp.; Carpenter Mfg.; 
Computron, Inc.; Consolidated Wire Co.; Electro
Voice, Inc.; Keystone Elctrn.; Stanton Magnetics; 
G. Stevens Mfg. Services: Direct Mail 
Selling TD; * A,M,D,1. Salesmen: 2 

CAMPISANO, F. J. & ASSOCS. (See Cincinnati, Ohio) 
COZZENS & CUDAHY, INC. (See Rosemont, 111.) 
DELTA SALES, 1407 N. Illinois St., (317) 631·4136. 

FactDries; Ablestick Adhesive; Antenna Designs, 
Inc.; Birnbach Radio Co.; Components Specialties; 
Borden Chemical; Cramer Div.; Diamond Electrons; 
Industro Transistors; Infrared Inds., Inland Test· 
ing Labs.; Phalo Wire & Cable; Power Instr.; 
Powertron Div.; Ramney; Robicon;-Specialty Con
nectors; Statham Instr.; United Mineral & Chemi· 
cal Services. 
Selling To: * A,M,D,I. Salesmen: 4 
Services: Warehouse, Direct Mail 

DeVOE, L. M. CO., 665 E. 61st St., (317) 257·1227. 
TWX: 810-341-3284. 
Factories Amphenol; centra lab; Littelfuse; RCL 
Corp.; Sigma Inst.; Union Carbide Elctrn; Weller. 
Selling To: * 0,1. Salesmen: 7 (eng 5) 

Serving Parts Jobbers 
and Manu!aeterers in 
Indiana and Kentucky 

2 
Sellesmell 

(Indianapolis) INDIANA 

DIETHERT, R. CO., INC. (See Chicago, III.) 
ENGLE, K. D. CO., INC. (See Chicago, III.) 
FISHMAN ASSOCS., 2060 E. 54th St., (317) 251-2401. 

Factories: Acoustone; Clevite; Electro; J. B. 
Lansing; Norelco; PreCision; Sonar; Tenatronics. 
Selling To: * A,D. Salesman; 1 (eng 1) 
Services: Warehouse . 

G. & H. SALES CO. (See Cincinnati, Ohio) 
JORDAN, E. H. & ASSOCS., INC. (See Jackson, Mich.) 
MARSLAND ASSOCS., INC. (See Des Plaines, 111.) 
McSWEENEY, F. J. & ASSOCS., 4123 N. Keystone, 

(317) 547·2112. 
Factories: Ampex; Columbia Elctrn. Cables; Mos
ley Elctrn.; Soundolier; Ungar Elec. Tools Inc.; 
University Sound. Services: Warehouse 
Selling To: * A,D,I, Salesmen: 2 

ME:9~~1~7l: W. & CO., 2525 Knollwood Dr., (317) 

Factories: Finney Co.; Harman-Kardon, Inc.; 
Superex; Waldom Elctrn.; Delta Int'l.; Telephone 
Dynamics. 
Selling To: * A,D, I. Salesmen: 

MEYERS, K. W. CO. (See Chicago, III.) 
MIDWEST ELCTRN. SALES (See Chicago, 111.) 
MILSK, R. CO. (See Detroit, Mich.) 
MORRIS·CUNNINGHAM & ASSOC., INC., 720 E. 65th 

St., (317) 255·2458. 
Branch: 4425 Maple Terrace Pkway., Fort Wayne, 
Ind., (219) 485-3612. 
Factories: Automatic Mfg. Div.; Daven Div.; Elco 
Corp.; Better Coil & Transformer; Jensen Mfg. 
Div.; Sampson Co.; F. W. Sickles Div.; P. Smith 
Inc.; Turner Co. 
Selling To: * M,1. Salesmen: 4 (eng 4) 

NEEDLER SALES CO. (See Ft. Wayne, Ind.) 
NEFF, J. R., 5349 Hedgerow Dr., (317) 546-5824. 

Se ling To:* M,I. Salesman: 1 
O.E.M. SALES CO., INC., Box 55232, (317) 545-1267. 

Branches: 101 Lafayette Bldg., South Bend, Ind., 
~~~:~6~~~-7419; Box 252, Florissant, Mo., (314) 

Factories: Balseal Engrg.; Bergen Wire Rope Co.; 
E.T.C. Irc.; Microdot Inc.; Nylok Co., Div.· USM; 
Simonds Machine. 
Selling To: * I. Salesmen: 3 (eng 1) 

PIVAN ENGRG. CO. (See Chicago, 111.) 

RO~~l.'ikk3. ENGRG, CO., 2143 E. 45th St., (317) 

Factories: Automatic Timing & Controls; Standard 
Inst.; Weston Inst. 
Selling To: * I. Salesman: 1 (eng 1) 
Services: Repair, Warehouse, Modification 

SCHEFFLER, C., 1133 Navajo Trail. (317) 253·6337. 
Factories: American Tape Duplicators; Certron 
Corp., Craig Prod.; Duotone; Dynaco; Fasco; 
Hudson Lamps; Int'l. Elctrn.; Indu.trial Devices; 
Loral Dist. Prod.; Mura; Oxford; Philmore; Roberts 
Elctrn.; S & A Elctrn.; Sansui; United Audio 
Products. 
Selling To: * A,D. salesmen: 2 

Sc~~~m~. M~O~~~3Jr'~29~~4 E. 65th St., (317) 

Factories; Alladin Elctrn.; Electra Corp.; Ham
marlund Mfg.; Hughes Aircraft; IRC; I.T,r. 
Jennings; Millen Mfg.; Union Carbide Co.; United 
Mineral & Chemical; Vanguard Elctrn. Tools; Ward· 
Leonard., Services: Sales Only 
Selling To: * M,D,1. Salesmen: 4 (eng 1) 

SCIENTIFIC SALES CORP. (See Chicago, III.) 
SCHULZ, E. A .. 721 Sherwood Dr., (317) 255-1993. 

Factories: Astatic Corp.; Robins Elctrn.; Sherwood 
Elctrn. Labs.; Workman Elctrn. Prod. 
Selling To:* A,D,I. Salesmen: 2 

SYSTEMS ENGRG. ASSOCS., 1010 E, 86th St., (317) 
846·2593. 
Factories: Analog Devices Inc.; Atec Inc.; Cal. 
Inst.; Cimron Div.; Elctrn. Assoc.; Flo-Tron: S. 

Manufacturers' Representative 

Ft. Wayne Transit Bldg. 
801 Leesburg Rd. 

Ft. Wayne, Ind. 46808 
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INDIANA (Fort Wayne) S~LES REPRESENTATIVES DIRECTORY - Geographical 

SYSTEMS ENGRG. ASSOCS. (Con't.) 
Himmelsteln, Ind.' Electronetics Corp.; Kistler 
Inst. Corp.; Matrix Corp.; Micro Test; Peripheral 
Equip.; Remex Elctm.; R. F. Comm.; San~amo 
Elec.; Shepard Labs.; Teehni·Rite Eletrn.; Theta 
Inst.; Todd Prod.; Transducers Inc. 
Selling To: * M,I. Salesmen: 10 (eng 10) 
Services: Repair, Warehouse 

THOMAS & SUKUP, INC., 2060 E. 54th St., (317) 
251-4574. 
Factories: Alpha Wire; Amperex Elctro.; Chassis
Trak/Vent·Rak; Pamotor, Inc.; Simpson Elec.; 
Switchcraft; Uniform Tubes. 
Selling To: * A,M 0,1. Salesmen: 5 (eng 3) 
Services: Warehouse, Direct Mall 

VAL-SKOL SALES, INC. (See CinCinnati, Ohio) 
WAHL, A. C. & ASSOCS., INC. (See CinCinnati, OhiO) 
WEBER, J. L. AGENCY, 8150 Westfield Blvd., (317) 

255·4117. ' 
Factories: Holly COil; Indium Corp.; Nibot Corp.; 
UID Elctrn, 
Seiling To: * I. Salesmen: 5 (eng 3) 

WHITESELL, R. O. & ASSOCS., 6691 E. Washington 
St., (317) 359·5374. 
Branches: Central Bldg., Fort Wayne, Ind., (219) 
743·441; 3620 Lexington Rd., Louisville Ky., (502) 
893-7303; 303 Fidelity Bldg., Benton Harbor, 
Mich.. (616) 927·2041: 25100 Evergreen Rd., 
Southfield, Mich., (313) 358·2020; 1172 W. Gal· 
braith, Cincinnati, Ohio, (513) 521·2290: 21139 

IOWA 

Covering 
, NEBRASKA 

'serving the conlJloftelli ptlrta mallujaclurers 
with thorough "ovpruge 0/ jobbers 

tlnd int/Ilslrinls. 

2818 A A~e. N.E .• Cedar R"pid5, Iowa 52402 • Phone (319) 365-0461 

Lorain Ave., Cleveland, OhiO, (216) 333-2585; 4133 
S. Dixie Ave., Dayton, Ohio (513) 298-9546; 201 
Penn Center Blvd., Pittsburgh, Pa., (412) 242"0100. 
Selling To: * M,I. Salesmen: 18 (eng 16) 

(See Adv. This Page, 3254, 3275) 

LaFontaine 
KIRSCH SALES, 107 Wabash Ave., (317) 981-2801. 

Factories: Chicago Condenser Corp.; Co-Tronlcs; 
lonetics; Ramsgate, Inc.; Wilco Corp. 
Seiling To:* A,M,D,I. Salesman: 1 (eng 1) 

Richmond 
WAHL, A. C. & ASSOC., INC. (See Cincinnati, Ohio) 

South Bend 
o. L M. SALES CO., INC. (See Indianapolis, Ind.) 
UNITED EXPORT CORP., Box 147, (219) 282-2375. 

. Factories: Accurate Parts; American Grea,se Stick 
Co.; Arno Adhesive Tapes; Atlas Press Co.; Badger 
Fire Extinguisher Co.[ Inc.; Barker Engrg.; Chan
nellock, Inc.; ClauslOg Div.; Cornwell Quality 
Tools; Covel Mfg. Co.; Delta Electric Div.; Electro 
Engrg. Prod.; Elkhart Brass Mfg.; Esmay Prod. 
Inc.; Fastener Corp.; Gast Mfg.; Huffman Mfg.; 
Kal Equip. Co.; King Bee Mfg.; King Elctrn. Mfg.; 
Marvel Ind., Inc.; Midwest Tool & Cutlery Co.; 
Milwaukee Tool & Equip.; National Fire Hose; 
Piqua Machine & Mfg.; Plymouth Products; Quality 
Tools Corp.; Rank Electrical Ind.; Saylor Beall 
Mfg.; Shavex Corp.; Sullair Corp.; Toolkraft harp.; 
Tuthill Pump Co.; Uni-Motlve Chassis Parts; Valco 
Guitars, Inc.; Wells Mfg. Corp. 
Selling To:* 0,1. Salesmen: 6 (eng 1) 

IOWA 
KOENIG-MYERS ASSOC. (See Shawnee Mission, Kans.) 

Cedar Rapids 
BALHORN & WELCH, INC. (See Chicago, III.) 
BROWN, H. R. SALES CO., 3400 Indian Rd. S.L, 

(319) 366-0635. 
Branches: Atohm Elctrn.; Anderson Labs.; Brush 
Inst.; Clevlte Corp.; Digitran Co.; General Inst. 
Corp.; High Vacuum Elctrn.; Keystone Carbon; 
Mepco; Philips Elect. Equip. Ltd.; Piconics;' SR 
Engrg. 
Selling To: * M,D,I. (Salesmen: 2 (eng 1) 

ENGRG. SERVICES CO. (See st. Louis" Mo.) 
MIDWEST ELCTRN. SALES (See Chicago, III.) 
PIVAN ENGRG. CO. (See Chicago, III.) 
REID ASSOCS., INC., 526 Merchants Nat'l. Bank 

Bldg., (319) 362-6302. 
VRBIKJ J_ CO., 2818 A. Ave. N.E., (319) 365-0461. 

Factories: American Magnetics Corp.; Blifey Elec.; 
Centra lab; ETC, Inc.; Electro Assemblies; General 
Inst.; E. F. Johnson Co.; Spectral Elctrn. 
Seiling To: * 0,1. Salesmen: 2 

(See Advertisement This Page) 

Council Btu"s 
PFEI FFER, W. E., 615 Stutsman St., (712) 322-8280. 

Branch: 1001 So. 6th St., Council Bluffs, Iowa, 
(712) 322-2539. 
Factories: Deltrol Cant.; Grayline. 
Seiling To: * M,D,I. Salesmen: 4 
Services: Warehouse 

Des Moines 
COLLINS CARLSON HEMPE LECTROREPS, INC. (See 

Kansas City, Mo.) 
DOWELL, T. L., INC. (See Overland Park, Kans.) 

RO BERT O. WHITESELL 
AND ASSOCIATES 
fOR SERVICE BECOMING TO YOU
YOU SHOULD BE COMING TO us, 

OFFICES IN 
INDIANAPOliS • FT WAYNE • OETROIT • 
BENlON ~j\RBOR • CLEVELAND • DA'fTON 
• CINCINNATI· PITTSBURGH· LQUISVILLE 

CONTACT 

R. O. WHITESEll & ASSOCIATES. INC. 
6691 E. Washington, IndIanapolIS, Ind. 46219 

(for alphabetical listing see page 3213) 

KELLY·SCHMITZ-WINKLER ASSOCS. (See Kansas 
Ci/:y, Mo.) 

Fort Dodge 
HEIMANN CO., INC. (See Minneapolis, Minn.) 

Marion 
THOMAS & MODRCIN ASSOCS., INC. (See Shawnee 

Mission, Kans.) 

KANSAS 

Kansas City 
MACDONALD, B. C. & CO. (See St. Louis, Mo.) 

Leawood 
LEEMARK ENGINEERS, Box 6175, (913) NI 8-0124. 

Branch: 9623 st. .Charles Rock Rd., St. Louis, 
Mo., (314) 423-8700. 
Selling To: * M,I. Salesmen: 3 (eng 3) 

'POLY-ONICS, INC., 4434 W. 90 Terr., (913) NI 8-4173. 
TWX: 910-749-6479. 
Branch: 47 Village Sq. Shopping Ctr., Hazelwood, 
Mo. (314) TE 7-0597. TWX: 910-760-1708. 
Factories: Advanced Microwave Labs; Alfred 
Elctrn.; Avantek; CTS Corp.; Data General; Elec
tronic Assocs.; Industrial Elctrn., Engrs.; In
strument Flight Res.; McLean Engrg. Labs.; Narda 
Microwave; Parker Inst.; Princeton Applied Res.; 
Staco, Inc.; Tansitor Elctrn.; Wanlass Elec.; 
Wavetek. 
Selling To:* M,D,I. Salesmen: 4 (eng 2) 
Services: Repair 

Mission 
APPLETON, H. CO. (See Los Angeles, Calif.) 
INLAND ASSOCS., 6047 Howe Dr., (913) 362-2366. 

Branches: 453 N. Lindbergh, Creve Coeur, Mo., 
(314) 993-0301; 1136 Pearl St., Boulder, Colo., 
(303) 442-1336. 
Factories: Automatic Metal Prod.; Bel Fuse Inc.; 
Dodge Ind.; Electronic Modules; Fairchild Cont.; 
IMC Magnetics; Kurman Inst.(. Magnetics Inc.; 
National Wire & Cable; Norp ex Dlv.; Physical 
Sciences Corp.; Milton Ross Co.; Sanders Assocs.; 
Scientific Advances; Wall Mfg. 
Selling To: * M,D,I. Salesmen: 3 (eng 3) 
Services: Warehouse 

PIVAN ENGRG. CO. (See Chicago, III.) 
TECHNICAL MARKETING ASSOCS., INC. (See St. 

Louis, Mo.) 

Overland Park 
LOWELL-KANGAS & ASSOC., INC., Box 4116, (913) 

TU 8 3200. Services: Direct Mail 
Selling TO: * A,D, I. Salesmen: 4 

DOWELL T_ L. INC., 7208 W. 80th, (913) 649·6069. 
Branches: 3300 Williams, Des MOines, Iowa, (515) 
266-1283; 4753 Titan Ct., st. Louis, Mo., (314) 
892-2859. 
Factories: Alliance Mfg. Co.; Allied Cant. Co. Inc.; 
Augat, Inc.; Clarostat Mfg.; Electro-Voice; Quam
Nichols; H. Sams Co.; Swltchcraft, Inc.; Triplett 
Electrical Instr.; Vaco Products. 

Salesmen: 6 

(See Advertisement Page 3247) 

Prairie Village 
ENGRG. SERVICES CO. (See St. Louis, Mo.) 

Shawnee Mission 
BENSON ENGRG. CO. (See Dallas, Texas) 
IBL ENGRG. & SALES (See Dallas, Texas) 
KOENIG-MYERS ASSOC., INC., 5500 Buena Vista Dr., 

(913) 432·8300. 
Branches: 2721 Beloit Dr., Bridgeton, MO'L (314) 
739-1655; 307 Linn St., Atlanta, Iowa, (7b) 243-
3342. 
Factories: Accurate Spring Mfg.; AKG Microphones 
Div.; Atlas Sound; Barker Proas.; Bell PIA Prods.; 
Chicago Miniature Lamp Works; Columbus Elec. 
Mfg.; Drake Mfg.; Heeger, Inc.; Mosley Elctrn.; 
Regency Elctrn.; Shepherd Ind.; Talk-A-Phone; 
Unimetrics, Inc.; Wilco Corp. 
Selling To: * A,D,I. Salesmen: 4 (eng 1) 

THOMAS & MODRCIN ASSOCS., INC., 5450 Buena 
Vista Dr., (913) 432-2131. 
Branches: 47 Village Sq., Hazelwood, Mo., (314) 
838-6446; 890 17th Ave" Marion, Iowa, (319) 377-
6261. 
Factories: Beede Elect. Inst.; Cambridge Th'er
mlonics; Equipto Elctrn.; Fenwal Elctrn.; G V 
Contrls.; Hamlin Inc.; Hammarlund Mfg.; JFD 
Elec.; Kings Elctrn.; Line Elec.; Memcor; Metex 
Corp.; Panduit Corp.; Rotron Mfg.; Stancor Elect.; 
Western Microwave. ' 
Selling To: * 0,1. ~ Salesmen: 6 (eng 6) 

(See Advertisement Page 3247) 
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SALES REPRESENTATIVES DIRECTORY -Geographical (Baltimore) MARYLAND 

Wichita MAINE 
AEROLASSOCS., IIllC. (See Jericho, New York) 
BENSON ENGRG. co. (Dallas, Texas) 
BETTIS, M. E. CO.-'(See Kansas City, Mo.) 
o & 0 ENGRG CO., INC., Box 1800, (316) AM 4-7358. 

TWX: 910-741-6916. " 
Branch: Box 8433, Dallas, Texas, (214) EM 8-
3544. 
Factories: Astropolymer Labs.; Flexible Metal 
Hose Mfg.; Glassco Instr.; Gorn Corp.; Nash 
Conts. Services: Warehouse 
Selling To: * I. Salesmen: 6 (eng 5) 

fLORENCE & MEYER, iNC. (See Kansas City, Mo.) 
KEMCO, INC. (See Irving, Texas) 
MACDONALD, B. C. & CO. (Se'e St. Louis, Mo.) 
SIMPSON ENTERPRISES, Box 18066, (316) WH 3-0502. 

Branch: Box 3873, Kirkwood, Mo., (314) YO 5-
1115. 
Factories: Airborne Inst. Labs.; Alford Mfg.; 
B. F. Goodrich Co.; Custom Materials; E & M 
Labs.; Fenwal Inc.; Laboratory for Elctrns.; Omni 
Spectra; Roback Corp.; Scan be Mfg. 
Selling To: * M, I. Salesmen: 2 (eng 2) 

KENTUCKY 
Loui$ville 
G. & H. SALES CO. (See Cincinnati, Ohio) 
WHITESELL, R. O. & ASSOCS_ (See Indianapolis, Ind.) 

LOUISIANA 
Baton Rouge 
HAHN S~LES CO., Box 52798, (504) 356-25~6 .. 

Factories: Athena' Cants.; Electro-Applications; 
Electro-Mechano; C. S. Gordon Co.; Green Inst.; 
Hastings-Raydist; Nurnberg Thermometer; poW 
Ind. Services: Repair, Warehouse 
Selling To: * 0, I. Salesmen: 3 

PAN-TECH ENGRG. CO. (See Houston, Texas) 
TEXPORT CO. (See Dallas, Texas) 

Houma 
SOMNER, W. L. co., INC. (See Shreveport, La.) 

Metairie 
CARTWRIGHT & BEAN, INC. (See Memphis, Tenn.) 
HENRY, B. ASSOCS. (See Charlotte, N. C.) 
LIEBERMAN, H, SALES CO. (See Houston, Texas) 
McKINNEY, J. F. SALES CO. (See Dallas, Texas) 
SOMNER, W. L. CO., INC. (See Shreveport, La.) 
WARRINER, D. A. INSTR. SALES & SVC. (See New 

Orleans, La.) 

New Orleans 
IBL ENGRG. & SALES (See Dallas, Texas) 
ORMSBY, S. SALES CO., 7121 Catina St. 

Factories: Bauer Div.; Columbia Elctrn. Cables; 
E-Z Way; GBC-CCTV; Glidelite; Keystone Elctrn.; 
Premax: Utah; Waber.' 
Selling To: * A,D,I. Salesmen: 3 (consultant 1) 

PECK, G, V. CO. (See Dallas, Texas) 
PEIRCE, G. H., 715 Camp st., (5041 522-1888. 

Selling To:* M,D,I. (Sa esmen: 2 (eng 1) 
Services: Repair, Warehouse ' 

SPEAIRS, M. CO. (See Ft. Worth, Texas) 
WARRINER, D. A. INSTR. SALES & SVC., 7920 Zimple 

st. 
Branch: Box 73339, Metairie, La., (504) 888·0345. 
Factories: The Bastian-Blessing C(}.; Beach Pre
cision; Deltron, Inc.; Dynasonics corp.; Jordan 
Valve Div.; National Engrg. Prod.; Solon Mfg.; 
Universal Fluid Dynamics; Versa Prod.; Vicurt. 
Selling To: * D, I. Salesmen: 2 (eng 2) 
Services: Repair, Warehouse 

Shreveport 
SOMNER, W. L. co., INC., Box 82, (318) 422-9291-

Branches: Box 145, Tinsley, Miss., (601) 746-4765; 
Box 2, Brookhaven, Miss., (661) 833-6341; Box 
14, Houma, La. (504) 879-3348: Box 9205, 
Metairie, La., (504) 834-0865: Box 631, Odessa, 
Texas, (915) 337-5531; Box 2454, Pampa,Texas, 
(806) MO 4-7469: Box 15364, Houston, Texas, 
(713) WA 8-3751; Box 2524, Corpus Christi, Texas, 
(512) 884-3922: Box 45272, Tulsa, Okla., (918) 
NA 2-0616. 
Factories: Allis Chalmers Mfg.: Aeroquip; Gaso 
Pumps: Goulds Pumps; Marlow Pumps; Minne
apolis-Moline Engines: Pulsation Engrg. Stabiliz
ers; Roper Rotary Pumps; Tulsa Pumps. 
Selling To: *' D. Salesmen: 28 (eng 12) 
Services: Repair, Warehouse 

Waterville 
MORGAN, C. T. CO., INC. (See Hathorne, Mass.) 

MARYLAND 
Baltimore 
A. B. & T. SALES CORP. (See Olney, Md.) 
AEROL ASSOCS., INC. (See Jericho, New York) 
BROTHERS & CONNEEN ASSOC., 6302 Lincoln Ave., 

(301) 764-7189. 
Branch: 131 Harned Rd., Springfield, Pa., (215) 
KI 3-8641-
Factories: Amperex Elctrn.; Bogen Comm. Dlv.: 
Calcon Mfg,: Electro-Voice; Magnecord: Memcor 
Components Div.: Metal Works Inc.; Telex: Viking. 
Selling To: * A,D,I. Salesmen: 6 

COMPAR CHESAPEAKE INC., 7 Church Lane, (301) 
484-5400. TWX: 710-862-0860. 
Selling To: * M,D. Salesmen: 2 

DOSS ELCTRN_. INC.. 6660 Security Blvd., (301) 
944-1900. TWX: 710-862·9162. 
Branches: 1638 Irvin St., Vienna, Va., (703) 
938-9018: 19 River Dr., Severna Pk., Md., (301) 
647-8459. 
Factories: Acopian; Aertech; Amlabs; Arra; H. H. 
Eby Co.: Raytheon Semiconductors; RCL Elctrn.; 
Thermalloy: Trak Microwave. 
Selling To: * M,D,I. Salesmen: 4 (eng 3) 

E-A, INC., 1406 Shoemaker Rd., (301) 825-2385. 
Branches: District of Columbia, (202) 783-7319; 
Philadelphia, Pa., Enterprise 6229. 
Factories: Ace Mfg.: Ainslie Corp.: Alford Mfg.; 
Alto Scientific: Avantek, Inc.; B. F. Goodrich; 
Electro Science Ind.; Hitachi, Ltd.; Measurement 
Technology: M-O Valve Co.; Micro-Tel; Micro
wave/Sys.; Ryka ScientifiC; Valley Microwave; 
Vector Ind. 
Selling To: * M,I. Salesmen: 3 (eng 3) 

JEFFRIES, S. A. INC. (See Narberth, Pa.) 
JOBS & CO., INC. (See Richmond, Va.) 
JONES, D. K. & ASSOCS., 2026 Maryland Ave., (301) 

752-0577. 
Branch: 6520 Rising Sun Ave., Philadelphia, Pa., 
(215) 342-3990. , 
Factories: Carpenter; Contact: Hollis Engrg.; 
James Elctrn.: Macdonald & Co.; Magnetic Shield: 
Midtex/Aemco Div.; Mitronics, Inc.; Saxonburg 
Ceramics. 
Selling To: * I. Salesmen: 3 (eng 3) 

COMPONENT SPECIAI.ISTS 

IN APPI.ICATION 

ENGINEERING 

SALES ENGINEERING 

AND MARKETING 

MISSOURI 

KANSAS 

SO. ILLINOIS 

IOWA 

NEBRASKA 

KANSAS CITY OFFICE: 
5450 Buena Vista Dr. 
Shawnee Mission, Kansas 
913 - 432-2131 

BRANCH OFFICES: 
Marion, Iowa 319/377-6261 
St. Louis, Mo. 3.14/838-6446 

\~ ROB'T L. WILKINSON, INC. E!r~ Marlceting :Components • Industrial,;O.E.M. 
Industrial Distributors 

AREA COVERED 

Maryland, Washington, D. C., 

Virginia, Southern New Jersey, 

Eastern Pennsylvania, Delaware 

ROBERT L. WILKINSON 
TELEPHONE 

Area Code (301) 377-7800 
707 STEVENSON LAN E 
BALTIMORE, MD. 21204 

EDWARD F. WILBUR 
B ranch Office 
TELEPHONE 

Area Code (215) 424-8400 
P.O. BOX 215 

GLENSIDE, PA. 19038 

.....,.....) Thomas L. Dowell Company, Inc .• ....,.....) 
7208 W. 80th St., Overland Park, Kansas 66204 • 913-649-6069 

MANUFACTURERS REPRESENTATIVES 
COVERING ALL MARKETS IN THE ELECTRONICS INDUSTRY 

NEBRASKA 

KANSAS 

Branch Office: 
St. Louis, Missouri 314-892-2859 • 

IOWA 

MISSOURI - SO. ILLINOIS 

Des Moines, Iowa 515·277·2183 
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MARYLAND '(Baltimore) \ SALES REPRESENTATIVES DIRECTORY - Geographical 

KAUJH,OLZqsOC. (See Newton Sq., PI.) 
,"uc;t, R; P; .. co., INC. (See Berkele, HgIIts., N.I.) 
MAClI8NALlI, S. K. INC. (S8e PhIladelphia, Pi.) 
MAGUIRE, J. A; .. CO. (see Camden, N.J.) 

Greenbelt 
CUESTA, I. E ... CO., INC. (See valley Forge, PI.) 
JADELECTRONICS ASSOCS, (See Philadelphia, Pl.) 

MOLER-FADER ,ASSOCS, (See Haddonfield, NJ.) Hyattsville 
NEWSON, G. H ... ASSOCS. (See, Philadelphia, Pa.) '- CAIN .. CO. (See EncIno, Calff.) 
S. & S. ASSOCS., INC. (See King Of Prussia, Pa.) LOWERY, L. D., )NC. (See Broomall, Pa.) 
SHEFFER, J. W. CO.; 4609 Old Frederick Rd., (301) 

233-0606. ,.' 
. Factories. Oak Mfg. Co.; McCoy Elctrn.; Hart
Advance Relay Dlv. 
Sellinl Ta. * M,D,I. 

TAYLOR, M. F. CO., INC. (See Sliver Spring, Md.) 
. WHITCOMB ASSOCS., 730 Deepdene Rd., (30i>' 889- ' 

1245. 
Bnnch. ,WashIngton, D.C., (202) 737.1)763. 
Factories. Aptron; Argonaut Assocs., Inc'L Auto 
Data· Balle~ Co.' . Baird-AtomIc; . Dalmo victor; 
Exotic MaterIals; Monroe Elctrn.; Northeast ScIen
tifiC, RadIo Frequency; Technlpower, Inc. 
Selhng To.* M,I,Research. Salesmen. 2 (eng 2) 
ServIces. Repair 

WHIT..E~ B. & CO., INC'l j Chut'th La., (301) 484-
54uu. TWX: 7l0-862.1)~60.· 
Factories: Deutsch/Flltors Ind. Prod.' Fenwal 
Elctrn.; Flltron co.t· Freed Transfcrmer Co.; Inte~
dyne; Philco-Fordi ele Coil Co.; Wakefield Engrg.; 
Welwyn IntI.; Whltso, Inc. 
Salling To. * M. Salesman: .2 

WILKINSON, R. L. (See Towson, Md.) 

Beltsville 
CLOSS, T:H. CO. (Sea Towson, Md.) 
SNOW, c. E., 10442 Baltimore Ave., (301) 345·2211. 

Branches: 258 N. MaIn st., Ambler, Pa., (215) 
224-2626'j 3109 N.E. 25th St., Ft. Lauderdale, 
Fla. (305 566-5751. 
seiling To:* M,I. Salesmen: 8 (eng 8) 

Bethesda 
ARA ELCTRN., INC. (See lenklntown, Pa.) 

_ BROGAN ASSOCS., INC. (See westbury, N.Y.) 
, MOUNTl W.,CO:1 7735 Old Georgetown Rd., (301) 
. 657-11312.'TWA: 710·824-0090. . 

Branch: 700·6 Fox Pavillion, lenkintown, Pa., 
(215) TU 6.1)383. ' 
Factories: Gulton Industries Inc.; Hughes Aircraft; 
Marklte Corp.' MIcrodot· Shallcross Mfg.; Texas 
Inst.; Thermatics Inc.; -Torotel; WIre Suoply Co. 
Selling To: * M,D,I. Salesmen. 6 (eng 3) 
Servlcas: Warehouse 

ROSEN, G ... ASSOC., INC., 9501 Wadsworth Dr. 
(301) 365·5113. 
tactorle.: Barzilay Co.; BSR·MeDonald; ChassIs· 
Trak; BL Int'4 Langevin; Russell In~:i Stanton 
Magnetics; Vent·Rak. Services. warehouse 
Seiling To. * A,D,I. Salesmen: 2 

S. & S. ASSOCS., INC. (See King of Prussia, Pa.) 

. Bowie 
BRADDOCK ASSOC. (See Haddonfield, N.J.) 

Chevy Chase 
ANDCO SALES ENGRG., INC. (See PhiladelphIa, Pa.) 

Elkridge 
BRESSON, J. ASSOC. (See Narberth, Pa.) 

Ellicott City 
CERF, A. & co. (See Caldwell, N.J.) 

Glen Burnie 
APPLETON, H. CO. (See los Angeles, Calif.) 

Joppa 
MERICAN, J. C., 546 Anchor Dr., (301) 679-6969. 

Factories: Carl Cordover Co.; AudloVllx Corp.;. 
Game Ind'l Jayell Mfg.; Phllmore Mfll:lPloneer 
Elect.; T~AC; Telecassette Corp.; lelephone 
DynamIcs. . 
Seiling To: * A,D. Salesmen: 2 

Kensington 
ELECTRONIC MKTG. ASSOCS., 11501 Huff Ct., (301) 

946-0300. TWX: 710-825-9645. 
Bnnch: 210 Goddard Blvd., King of Prussia, Pa., 
(215) 265-1600'J510) 6(10·3130. 
Factories: Alfre Elctrn'l Computer Measurements; 
Dana labs.' Data TecnnolGO; J. Fluke. Mfg.; 
Intei'dau; IRA Sys.; Kennedy Co.; Melabs; MIcro 
Test; Microwave Elctrn.; Narda Microwave· Phil
brick/Nexus. Res.; Reaction Inst.; Rentronlx; 
Rutherford Div.; Sorensen; Varian Assocs.; Wein. 
schel Engrg. 
Seiling To. * A.M,l: Salesmen: 18 (eng 18) 
ServiCes: RepaIr, wanhouse 

LandQ.ver Hills 
E. c. I. Dlv. (See PhiladelphIa, PI.) 

Laurel 
VP~6~~~X': '~~~:a:gg&. Mistletoe Rd., (301) 712-

Bnnches: 139 Florida St., Farmingdale, N.Y., 
(518) 894-1919. TWX: 510-224·8424; 1318 Clarke 
lid. Rosl,n, Abington, Pa., (215) 659-8483. 
Fac~rles. Control Elctm.; Keltec Fla .• ; RF Comms.j 
KMC SemIconductor; Mlcro·Power, Inc.; Mlcrolab, 
FXR; Western MIcrowave Labs. 
Seiling To, * M,I. Salesmen: 5 (eng' 3) 

WILD, J. I. INC. (See Jericho, N.Y.) 

Lutherville 
EAST COAST LIAISON, Box 243, (301) 252·1288. 

Seiling To. * M,I. Salesmen: 2 (eng 1) 
Servlcls, Direct Mail 

Lutherville-Timonium 
NAUDAIN ASSOCS. (See PhiladelphIa, Pa.) 

Olney 
AB&T SALES CORP., 3311 Olney·Sandy Spring Rd., 

(301) 924-4976. 
8nnches. 1334 Halstead Rd., Baltimore, Md., 
(301) 668-5692; 8921 Turton Dr., Philadelphia, 
Pa;, (215) HO 4-8921. 
Factories, Acoustone; Dynaco; Gamber-Johnson; 
Harman·Kardon; Pageant; Pritec; Tape·Athon; Uni-
versity Sound. ' Services. Direct Mail 
Seiling To. * A,D. Salesmen: 3 (eng 1) 

Reisterstown 
PAR-NEIL SALES CO. (See Feasterville, Pa.) 

Rockville 
BI ECHLER ASSOCS., INC. (See Narberth, Pa.) 
BURLINIIAME ASSOes., (See Mognt Vernon, N.Y.) 
GAWLER-KNOOP CO. (See Roseland, N.I.) 
LEE ASSOC., INC. (See Orlando, Fla.) , 

ELECTRONIC .COMPONENTS AND MATERIALS 
RE,.RESENTlNG: 

AmerlCllll MOllllnh 
Brand-Rex Diy., American Enka Corp. 
Davis & H_phlll 
Electronic Specialty Co. 
Elmwood SenSors, Ine. 
Enllineered Wire & cable 
The Metal Etching Company 
MIe-LIn, Company 
Siemens America, Inc. 

SERVING: 
Delaware 
District of Columbia 
Maryland 
Vlmnla 

BALTIMORE, MARYLAND 21212 5716 York Road Phone: 301-433-2613 
WINSTON-SALEM, N. C. 27101 440 West End Blvd. Phone: 919-723-5980 
CAMDEN, N. J. 08102; 726 Cooper St. Phones: 609-966-3118--215-627-1670 
PLAINFIELD. ~. J. 07060 . 705· Park Avenue Phone: 201-754-6400 

'3248 (For alphabetica! listinl see page. 321 ;) 

ROTHENHEBER & CO., INC. (See Ardmore, Pa.) 
TEK-REP, 1NC., 1075 Rockville Plke1J301) 762·7777. 

Factories: Astro-8pace, Labs; lIourns' Colburn·. 
Inst.; Computer Prod.; Contlnenlal Device Corp.; 
Control Equlpt. Corp.; Electro Fab; Electronic 
Counters; Incor, Inc.; Klst~r Inst.; M.ldwestern 
Inst.; Nanofast; Qatron Corp.; Sonax; Whistler 
Elctm. Seiling To: *A,M,I; 

Severna Park 
BEEM,ER ENGRG. co. (See Ft. Washington, Penn.) 
DOSS ELCTRNS., INC. (See Baltimore, Md.) 

. Silver Spring 
ANSELL ENGRG., 816 Thayer Ave., (301) ~88·4222. 

FactorIes: Cabtron; Central Transformer: Dor
meyer Ind.; Electro Connective Svs.;· Electrovert; 
lonetics; Llttelfuse; L. A. MIniature Prod.; Tru 
Connector. 
Selllni to:* M,D,I. Salasmen: 2 (eng 2) 

BRIMBERG ASSOCS., INC., 814 Thayer Ave., (301) 
588-7790. TWX: 710·825-9625. 
FactorIes. Amerlcon Corp.; Avco Elctm. Div.; 
Datapulse; Ferrotec; Enclosure Corp.; Hallmark 
Stds.; Holt Inst. Labs.; Loglmetrlcs DiV.; LTV·Llng 
Elctm.; MerrImac Res. & Dev.· Microwave Dev. 
Labs.; MaCarr, Inc.; Polarad detrn. Inst.; Team 
Corp.; Tenney Engrg.; Trygon/Trymetrlcs;; Wayne 
Kerr Corp. Services: Repair 
Seiling To: * M,I. Salesmen: 8 (eng 6) 

PADDOCK·JOSLOW CO. Box 192, (301) &89-6554. 
Factories: Agnew Higgins; Barnes Corp.; Biddle, 
J. G.: Boonton Elctrn.; ElectronIc· Control Svs.; 
Faul-Coradi; Interstate Elttrn.; Mlcon Inc.; MYR 
Corp.; Quan Tech Labs; Theta Inst.; Trompeter 
Eletrn. Services: 'Repair (mInor) 
Selling To.* M,D,I. Salesmen. 4 (eng 3) 

Q. E. O. ELCTRNS., INC. (See Mt. Vernon, N. Y.) 
TAYLOR, M. F. CO. INC., Box 111 (301) 589-4002. 

Branches: 2328 3rd Way N.E., Birmingham, Ala., 
(205) 853-3673· ··Box 458, Casselberry, Fla., (305) 
838-0821; 940 lake Elbert Dr., Winter Haven, Fla., 
(813) 294·2941; Box 23, Marlton, N .. J., (215) 
622.1)383: 9500 Buckhorn Rd., Baltimore, Md., 
(301) 668·9054; 1224 Dresden Dr. W., Charlotte, 
N. C., (704) 537·4878; 9 Richland La., Camp HIli, 
Pa., mn 233·3112; 10811 Kelvin\.Ave., Phila· 
delphia, Pa., (215) 622·0383; 201 penn Center 
Blvd., Pittsburgh, Pa. (412) 823·8400. 
Factories. Jensen Mfg. Div.; Kurz-Kasch, Inc.; 
Loral Dist. Prod.; Mercury Elctrn.; Newcomb AudIo 
Prod.; North AmerIcan PhillIps; Pickering & Co. 
Inc.; H. H. SmIth, Inc.; Turner Co.; Ungar Olv.; 
Vella Elctrn.; Vldalre Elctrn. Mfg.; Wen Prod., Inc. 
Selling To: * A,M,D,I. Salesmen: 10 (eng 1) 
Servicas: Warehouse 

W~~J:31~i. Gi~?·hJ~~5.9~~~~ FIdler La.,. (301) 
Bnnch: 1014 Brookstown Ave., Wlnston·Salem, 
N. C., (919) PArk 5·3612. . 
Factories. Amco Engrg.· Burroughs, ECD; Blrtcher 
Corp.; Christie Elec.; Data DevIce Corp'j Deltron 
Corp.; Digitronics; G·V Conts.; HartrAdvance; 
Inv3c Corp.; Unlmax SwItch. 
Selling To: * M,I. Salesmen: 8 (eng 8) 
Services: Warehouse, DIstrIbutor 

Timonium 
BARNHILL & ASSOC., INC., 193111reenspring Or., 

(301) 252·5610. 
Branches: 2713 Green Hill La., Lynchburg, Va., 
(703) 384-2062; 1306 Cooper St., Beverly, N. J., 
(609) 877-1350. 
Seiling To: * M,D.I. Salesmen: 7 (eng 2) 
Services. DIrect Mall 

(See Advertisement Page 8249) 
HELLER FREEDMAN ASSOC., Box 293, (301) 252-4780. 

Factories: ACS Ind., Inc.: Applied Engrg. Prod.; 
Clalrex Elctrns. Inc.; Cosmo Plastics' Defiance 
CIrcuit; Delta SlUIliconductors; Engonlc Engrg.; 
Gordos Corp.:. HI·G; Inter·Technlcal Grp.; .Int'l 
Compo Corp.; Merrimac MagnetIcs; TEC MagnetIcs; 
Thorn-AEI Radio Valves .. Tubes. 
Seiling To:.* M,I. sale~men: 2 (eng 2) 

Towson 
BI ECHLER ASSOCS., INC. (See Narberth, Pa.) 
BURGIN-KREH ASSOCS" INC., Box 9787, (301) 661-

1120. TWX: 710-862.1)878. 
Branch: 2600 MemorIal Ave., Lynchburg, Va., 
(703) 845·5600. Services: DIrect Ma" 
Seiling To. * M,D,I. Salesmen: 4 (eng 4) 

CLOSS, T. T.} 21 W. Penna. Ave., (301) 825·4445. 
Bnnch: 113.52 Maryland Ave., Beltsville, Md., 
(301) 474-8800. 
Factorias: Artisan Elctrn.; Computer Inst.; Control 
Data Corp.; Fenwal, Inc.; Semcor Dlv.; H. H. 
Stir-ht: Trent, Inc. 
Salling To: * M,D.1. Salesmen: 3 (eng 3) 
Services: Fenwal Modification Center ' 

DO~2~~N:Ji; J. A. SALES CO., 3.20 Hillen Rd., (301) 

Factories: AmerIcan-Micro Sys.; American Pre
cIsion Ind.; Delevan Elctrn~; DIckson Elctrn.; 
ElectroniC Crystals; KIngs Elctl'll.; . Stewart· 
War~.r MIcrOCircuIts; Vishay Intertech,,. . 
Selling To: * M,D,I. ., SaleSme?: 2 (eng 1) 

elm/1969 



SALES REPRESENTATIVES DIRECTORY - Geographical (Auburndale) MASSACHUSETTS 

HUNT ASSOCS., INC. (See Cherry Hill, N. J.) 
J. H. ELCTRN. SALES CO., Box 6844, (301) 825-4440. 

TWX: 710-232-1816 . 
. Branches: Box 686\ Cherry Hill. N. J., (609) 665-

6142; Box 123, Poughkeepsie, N. Y., (914) TR 6-
4936. 
Factories: Metcom. Inc.: Price Elec.: Sar~es Tar
zian; Sillconix; Scott Elctm.; Times Wire & Cable. 
Selling To: * M,1. Salesmen: 6 (eng 3) 

JONES. W. W. CO .. INC., Box 5490, (301) 823·5721. 
TWX, 710·13?-1838. 
Branches: 2317 E. South St., Box 6004B. Orlando, 
Fla., (305) 424·6298, 2666 Redding Rd. N.E .• 
Atlanta, Ga .. (404) 261-8275; 332 S. Forklanding 
Rd .. Maple Shade, N. J .• (609) 662-0480. 
Factories: Arnold Magnetics Corp.: Black & Web
ster; Custom Components; Diceon Elctrn.: Dvnamic 
Gear; Holex, Inc.; Int'l. Eletm. Res.; Magnetlco; 
Nu Tron Elctrn.: Scientific Advances; Tepro of 
Fla.: Torsion Balance. 
Selling To: * M,D,1. Salesmen: 7 
Services: Warehouse 

KRAFT ELCTRN. SALES, INC., 510 Woodbine Ave., 
(30]) 828-5838. 
Factories: Display Devices: Hitemp. Div.; Hu~hes 
Aircraft; Presin Co.; Primec Corp.; Sunbank 
Elctro. Services: W.,ehouse 
Selling To: * M.D.1. Salesmen: 2 (eng 1) 

LEFF SALES ASSOCS. (See Pennsauken, N. J.) 
RANDALL, K. CO. (See Collingswood, N. J.) 
WETTERHAHN, M. CO. (See Pennsauken, N. J.) 
WHITE, H. J. CO., INC. (See Cherry Hill. N. J.) 
WI~~~~~~~: R. L. INC., 707 Stevenson, La., (301) 

Branch: Box 215. GlenSide, Pa., (215) 424-8400. 
Factories: Dale Elctrn.; Globe Ind.; Rocker Sole
noid; Timber Top: Truco. 
Selling To: * M,D,1. Salesmen: 3 (eng 2) 
Services: Warehouse 

(See Advertisement Page 8247) 

Wheaton. 
EASTRONICS, 2401 Blueridge Ave •• (301) 942·2363. 

Factories: A. D. Data Sys.; Baldwin-Kongsberg 
Co.; Bio-Medical Elctm.; Decitek; Dressen-Barnes; 
Dynamic Sys.; Edwin Ind. Corp.; Nova Elec. Corp.; 
Rockland Labs; Spatial Data Sys.; Vega Elctrn. 
Selling To: * M, I. Salesmen: 2 (eng 2) 

1I~~~~64~~:OCS., INC., 11411 Amherst Ave., (301) 

Branches: 15034 Carter Ave., Philadelphia, Pa., 
(215) HO 4-8148;. 160 Pueblo Rd., New Britain, Pa., 
(215) 345-1691. 
Factories: Audio Dynamics; Automatic Radio; 
British Ind.; D. Clark Co.; Eico; Fisher Radio 
Corp.; International Rectifier; Oaktron Ind.; 
Robins; 80notone; Soundolier; Stancor. 
Services: Warehouse 
Selling To: * A,D, I. Salesmen: 7 

MASSACHUSETTS 
Acton 
E. E. SPECIALISTS, INC., Box 956, (617) 259·9200. 

:J;;~h: 281 Vera Rd., Bristol, Conn., (203) 584· 

Factories: AGAC·Derritron Inc.; Associated Test· 
ing Labs.; Aul Inst.; Cabtron Corp.; Computer 
Guild Inc.; Dynage; Hughes Aircraft; M. P. 
O'Dell Co.; Protronic Ind.; Ragen Precision Ind.; 
Roback Corp.; Universal Ad·Yu Elctrn.; White 
Electromagnetics. 
Selling To: * M, I. (Salesmen: 5 (eng 4) 

REIDY, K. ASSOCS., Box 1062, (617) 263-7146. 
Fastories: American Aluminum; Dart Nameplate & 
label Co.; Dura Process Co.; M M Elctrn; Enclo· 
sures; Master Etching Corp. 
Selling To: * I. Salesmen: 2 (eng 1) 

Arlington 
INSTRUMENT ASSOCS., INC., 30 Park Ave., (617) 

648·2922. TWX: 710·389-0464. • 
Branches: 234 Murphy Rd., Hartford, Conn., (203) 
~~~2~367; 15 Erie Dr., Natick, Mass., (617) 235-

Factories: Anadex Inst.; Astrodata; Bio-Medical 
Res.; Bolt, Beranek & Newman; B&T Sys.; Cintra 
PhYSics Int'l. Co.; CLC Rentals; Computer Periph
erals; Dana Labs.; Data Device; Electro Optics 
Assocs.; Incre·Data; IRA Sys.; Union Carbide 
Corp.; Kruse-Storke Elctrn.; Medical Technology; 
Micom; Physio·Conti. Corp.; Precision Inst.; 
Raytheon; Tally Corp.; Topaz, Inc.; Varian Assocs. 
Selling To: * A,M,I. Salesmen: 15 (eng 11) 
Services: Repair, Warehouse, Calibration 

Auburndale 
BARTON, C. K. ASSOCS., INC. (See Glastonbury, 

Conn.) 
GROSSMAN SALES, 339 Aubum St., (617) 527·7753. 

BARNHILL & 
ASSOCIATES, 

INCORPORATED 

Marketers 0/ Electronic Components 
& Sub Systems 

• Serving Original Equipment 
Manufacturers & Distributors 

• Covering the Mid-Atlantic 
Regions 

CORPORATE HEADQUARTERS 
',,-

1932 GREENSPRING DRIVE 
Timonium, Maryland 2109& 
Telephone: (301) 252-5610 

Branch Offices: 
Philadelphia, Pennsylvania 
Telephone: (609) 877-1350 

• 
Lynchburg, Virginia 
Telephone: (703) 384-2062 

Combining Marketing & Engineering 
Expertise Since 1952 

eem /1969 * A (AudiO); D (Distributor), I (Industrial·OEM), M (Military), 3249 



MASSACHUSETTS (Bedford) SALES REPRESENTATIVES DIRECTORY- Geographical 

Bedford 
CHAMBERLIN, H. A., Hanscom Field Air Terminal, 

(617) 274·0044. 
Factories: Antenna Specialists; CTS Knights; 
Culver Elctrn. Sales; Hunter Tools; Nova·Tech; 
Pace Comm. 
Selling To: * A,D, I. Salesmen: 3 

EQUIPT SALES CO., INC. (See Hamden, Conn.) I 
GREENE, D. ORGANIZATION, INC., Box 290, (617) 

275·6400. TWX: 710·326·1644. 
Factories: Birtcher Corp.; Dressen-Barnes Elctrn.; 
Hill Eletrn.; Sunbeam Eletrn.; Triad Transformer 
Corp.; Utrad Corp. 
Selling To: * 0,1. Salesmen: 3 (eng 2) 

LESSER, F. R., Box 241, (617) 275·7558. 
'Selling To: * M,D,I. Salesman: 1 (eng 1) 

Boston 
ELECTRICAL APPARATUS CO., INC., 1200 Soldiers 

Field Rd., (617) 782-7440. 
Factories: Curtis Dev. & Mfg.; General Conti.; 
Heinemqnn Elec.; Norbatrol Elctrn.; Precision 
Products & Contls.; Rundel Comp.; Sensitak Inst.; 
Struthers-Dunn; Transteetor Sys. 
Selling To: * A,M,D,I. Salesmen: 7 
Services: Direct Mail 

P. J. ENGRG. SALES CO., INC., 360 No. Beacon St., 
(617) 783-0510. 
Factories: Ceramaseal Inc.; Delevan Elctrh.; pyro
film Resistor; Wesco Electrical. 
Selling To:* M,I. Salesmen: 5 (eng 1) 
Services: Warehouse, Mail ' 

REPRESENTATIVES CORP., 10 High St., (617) 426-
0541. 
Branch: Bethany, Conn., (203) 393-0024. 
Factories: ,Arr-Les, Switch; Auto-Swage, Electro
flex Heat; Maxi Switch; Stemco Controls; TOC 
Div.; Tia Electric Co., Underwriters Safety De
vices. 
Selling To: * I. Salesmen: 3 (eng 2) 

Braintree 
AEROL ASSOCS., INC. (See Jericho, N.Y.) 
BORDEWIECK ENGRG. SALES CO., 221 Grove, St., 

(617) 843-0845. 
Factories: Acromag; Central Transformer; Clairex 
Elctrn.; Electronics. Missiles & Comm.; Firing 
Circuits; General Equipt. & Mfg.; Georator; Imtra 

! 

Corp.; Knox Elctrn.; Life Inst.; Magtrol: ,Mara
thon; National Sonics; PCA Elctrn.; Pickering & 
Co.; ,Tapeswitch Corp.; Transistor Elctrn. 
Selling To: A,MjD,I. Salesmen: 4 (eng 4) 
Services: Warehouse 

Brockton 
FORSBERG SALES,646 Summer St., (617) 522-6300. ' 

TWX; 710-345-0194. 
Branch: 22 Broadway, N. Haven, Conn., (203) 
239-5111. 
Factories: Chester Cable Co.; Dorsett Eletrn.; 
Electro Connective Sys.; General RF Fittings; 
Hughes Aircraft; I.T.T.-Jennings; Kappa Networks; 
Mutron Corp.; Shallcross Mfg.; Taurus Corp.; 
Viking Ind., Inc. Services: Warehouse 
Selling To: * M,I. Salesmen: 5 

Brookline 
SEGEL, H. P. INC., 386 Washington St., (617) 232-

7525. 
Factories: Brown Engrg.; Bud Radio, Inc.; Chicago 
Switch; Freed Transformer; Grand Transformers; 
Russell Ind. 
Selling To: * M,D,I. Salesmen: 3 (eng 1) 
Services: Warehouse, Display Room 

SMITH, R. CO., 59 Verndale St., (617) 2.77-0017. 
Branch: 188 Brewster Rd., W. Hartford, Conn., 
(203) 523-0512. 
Selling To: * A.D. Salesmen: 3 

Burlington 
B & W ASSOCS., B street, (617) 275-9177. 

Factories: Applied Magnetics; Automatic Metal 
Prod.; B&W Cable; Crane Elctrn.;, Microwave 
Filter, Times Wire & Cable. 
Selling To: * M,I. Salesmen: 3 (eng 3) 

RESEARCH INST., INC., 87 Terrace Hall Ave., (617) 
272-1800. 
Factories: Ampex; Anaren Microwave; Beta Inst., 
Bissett-Berman; Coleman Engrg.; Kaye Scientific; 
Maryland Telecomm.; Solar Div.; Trio Labs. 
Selling To: * M,I. • Salesmen: 2 (eng 2) 

SCHAAL ASSOCS. INC., Four A St., (617) 272-3250. 
TWX, 710-332-0246. 
Factories: Barry Contrls.; Fairchild Hiller, Jona
than Mfg.; Raychem Corp.; Rayclad Tubes. 
Selling To: * M,D,I. Salesmen: 10 (eng 5) 
Services: Warehouse 

A skilled force of experienced graduate engineers and salesmen 
covering all of New England and New York State. Specialists in 

environmental test equipment; sensing, indicating, recording and 

control systems; and digital data acquisition systems and compo
nents. When you want competent men offering complete coverage 
- call Equipment Sales. 

~.~ EQUIPMENT SALES CO. INC. 
• omce, ;n New He .. n, Bo,ton, Coop."town 

, _ P.O. Box 5396 3013 Dixwell Ave .. Hamden. Conn. 06518 (203) 248-5581 

32.50 

ELECTRONIC 
REPRESENTATIVES 

ASSOCIATION E!r~llit_ MANUFACTURER'S 
AGENTS 
NATIONAL ASSOCIATION 

(For alphabetical listing see page 3213) 

Chestnut Hill 
sT~;~_~~~b.P, R. co., INC., 1330 Boylston St., (617) 

Branch: Box 170, Milford, Conn., (203) 874-6080. 
Factories: C'E Elctrn., H. Davies Molding; Genisco 
Technology Corp., E. F. Johnson Co.; Midwec 
Corp., Pamotor, Ihc.; Physical Sciences Corp.; 
Simpson Elec.Co.; Tepro of Fla.; Wanlass 
Elec. Co. 
Selling To:* M,D,I. Salesmen: 5 (eng 4) 
Seryices: Warehouse 

Cohasset 
M~~1~~UE ASSOCS., 404 Jerusalem Rd., (617) 383· . 

Factories: CBC Ind.; E-Z Way Prod.; Hy-Gain' 
Elctrn.; Regency Elctrn.; Rye Ind.;, Shepherd Ind. 
Selling To: * A,M,D, I. Salesmen: 2 

Danvers 
NORTHEAST ENGRG. INC. (See Hamden, Conn.) 

Dover 
PIPER ASSOCS., INC., 10 Haven St., (617) 449-1144. 

Branches: Box 21, S. Duxbury, Mass., (617) 
rl1jf~9'i-4~?9. JUniP,e' La., Framingham, Mass., 

Factories: Atlas Sound; Audio Dynamics Corp.; 
Avid/P M & E, Canon U.S.A.; D. Clark Co.; CM 
Labs; GBC CCTV Corp.; Martel/Uher; MohaWk 
Wire & Cable; Nexus, Soundolier, Inc.; TelePro, 
Vega; Video Comp., Western Magnetics. 
Selling To: * A,D, I. Salesmen: 3 
Services: Direct Mail 

E. Longmeadow 
GERBER SALES CO., INC. (See Waltham, Mass.) 

Framingham 
CONOVER, c. E.& CO., INC. (See Fairfield, N.J;) 
PIPER ASSOCS., INC. (See Dover, Mass.) 

Hathorne 
MORGAN, C. T., CO., INC., 500 Maple St., (617) 

774-3215. 
Branch: Ridge Rd., Waterville, Me., (207) 873· 
4972. 
Factories: Athena Contls., Atkins Technical; 
Conax Corp.; Coulter Eletrn.; Met-L-Chek Co.; 
Nuclear Chicago; Parker Res., Raytek. 
Selling To,... M, I. Salesmen, 4 (eng 4) 
Services: Warehouse 

Haverhill 
LANCER-KNEELAND, INC., 359 Main St., 373-1313. 

Factories: Communication Prod., Electro Fibre
optics, Electro-Mechanisms; Engineered Wire & 
Cable; Phelps Dodge Elctrn. Prod.; Technology 
Inst., Teleproducts, Inc. 
Selling To: * M,D,I. Salesmen: 2 

Lexingfon 
BO:J~_~50k E. CO., INC., 18 Muzzey St., (617) 

Branch: 225 Montowese St., Branford, Conn., 
(203) 488-8301. 
Factories: A.C.I., Inc., Ballastran, Defiance Cir
cuit, Digital Sensors, Electric Indicator, Film 
Capacitors, Hi-G, Inc.; Skydyne; Tansitor Elctrn.; 
Tec Magnetics, Vitramon. 
Selling To: * M,D, I. Salesmen: 5 (eng 2) 

(See Advertisement Page 3251) 
COMPONENTS SALES CORP. (See Hartsdale, N.Y.) 
INSTRUMENT SALES CORP. (See Hartsdale, N.Y.) 
KITCHEN & KUTCHIN, INC., 17 Waltham St., (617) 

862-8230. TWX, 710-326-0597. 
Branch: 22 Broadway, No. Haven, Conn., (203) 
239-0212. 
Factories: Airflyte Eletrn.; Ameleo Semiconductor; 
Ammon Inst.; Babcock Elctrn.; Industrial Elctrn. 
Eng.; Marshall Ind., Nytronics, Pareleo Elctrn.; 
RCl Elctrn.; Solid State Prod.; Spectrol Elctrn.; 
Vernitronj Varo; 
Selling To: * M,D, I. Salesmen: 7 (eng 5) 

RICHARD PURINTON, INC., 11 Muzzey St., (617) 
862-8300. TWX, 710-326-0524. . 
Factories: Amphenol Div.; North Elec.; Oak Co.; 
Texas Inst. 
Selling To: * 0, I. Salesmen: 7 (eng 7) 

STEVENS, K. C, & CO., Box 24, (617) 862-1812. 
FactOries: ACS Ind., Bramco Cont. Div.; Data
total Inc.; Ledex, Miniclutch Co.; National Union 
Elctrn.; Power Sys., Walden Elctrn.; Wilmington 
Cont. Div. 
Selling To: * M,D,I. Salesmen: 2 (eng 2) 

Longmeadow 
BAHR SALES CO., 91 Woods ley Rd., (413) 567·3488. 

Factories: Airco Speer Elctrn.; Gavitt Wire & 
Cable; Precision Eletrn.; Triwec Transformer; 
\Virecraft Prod. Services: Warehouse 
Selling To: * A,M,D,1. Salesmen: 3 (eng 1) 

eem 11969 



SALES REPRESENTATIVES DIRECTORY - Geographical (Northboro) M!,SSACHUS{:TTS 

Lowell 
ZASLOW SALES CO., INC. (See Bloomfield, Conn.) 

Lynn 
KEENE SALES CO., 156 Broad St., (617) 595-1001. 

Factories: Antronie Corp., Eby Sales, Electra 
Corp., Fairchild Recording Equipt.; Jersey Spe
cialty; Loral Distributor Prod., McMartin Ind.; 
Midland Inti., Mueller Elec.; Oaktron Ind., Reco
ton Corp.; South River Metal Prod.; Tech Spray. 
Selling To: * A,D,1. Salesmen: 3 (eng 2) 

Melrose 
CAIN & co. (See Encino, Calif.) 
HATCH, E. B.CO., 43 Upham St., (617) 665-0055. 

Factories: Kester Solder; uma Elec. Equipt. 
Selling To: * 0,1. Salesmen: 3 (eng 2) 
Services: Sales Office Only 

Nahart 
HART F. H., 114 Pond St., (617) 581-0381. 

Factories: Varftex Corp.; Varflex Sales Corp. 
Selling To: * I. Salesmen: 2 (eng 2) 
Services: Engineering 

Natick 
INSTRUMENT ASSOCS., INC. (See Arlington, Mass.) 
GREGORY, G. ASSOC., 7 Erie I)r., (617) 235-9070. 

Branch: Cheshire, Conn., (203) 272-5040. 
Factories: Airborne Inst. Lab.; Alto Scientific Co.; 
Boonton Elctm.; Energy Sys.; Holt Inst. Labs., 
Microwave Elctrn. Corp.; Monsanto Elctm. Inst.; 
Polarad Elctm., Weinschel Engrg. 
Selling To: * I. Salesmen: 6 (eng 4) 

ROSEN, G. CO., INC., 563 Worcester Rd., (617) 
655-2211. TWX: 710-386-5983. 
Branch: 194 Plymouth St., stratford, Conn., (203) 
375-5456. 
Selling To: * A,M,D,1. Salesmen: 5 (eng 4) 
Services: Warehouse 

Needham 
ADDELCO CORP .. 56 Pickering St., (617) 444-4754. 

Branch: New Haven, Conn. 
Factories: Accutronics; American Elctrn. Labs.; 
Bar-Ray Prod.; Beckman Inst.; C·COR Elctrn.; 
COHU Elctrn.: Daytronic Corp.; EMI/Whittaker 
Corp.; Ferranti-Packard Ltd.; Kistler Inst.; Lebow 
Assocs., Optimized Devices, Pacific Photometric 
Inst.· Sage Lab., Scientific Engrg. & Mfg.; Servo 
Corp:; Telonic Inst.; United Control: Venus 
Scientific; Seifert X-Ray; Westinghouse Elec. 
Selling To: * A,M,D,1. Salesmen: 5 (eng 5) 
Services: Repair, Warehouse 

APPLHON, H. CO. (See Los Angeles, Calif.) 
COAKLEY, BOYD & ABBETT, INC., 1424 Highland Ave., 

(617) 444·5470. 
Branch: 6 Gaywood Dr., Waterbury, Conn., (203) 
756-8766. 
Factories: Argos Prod. Co.; Borden Chemical, 
Chassis-Trak. Inc.; Chicago Dynamic Ind., Inc.; 
Connector Corp.; Easy·Up, Inc.; Eimac, Div.; 
Electro Prod. Labs., Enterprise Dev. Corp.; Hud
sonlamp, Int'l. Elctm. Sales; Inti. Wire & Cable 
Co., JFD Elctrn. Co.; Kulka Elec. Corp.; Petersen 
Radio, Quam-Nichols; H. H. Smith: Staco, Inc.; 
Stanwyck Winding, Talk-A-Phone; Turner, Varian 
Assocs.; Vent-Rak; Weller Elec., Xcelite. 
Selling To: * A,M,D,1. Salesmen: 9 (eng 3) 
Services: Warehouse 

GARRETTSON CO., INC. (See Williston Pk., N. Y.) 
HARRIS. S. A. CO., 945 Great Plain Ave., (617) 

444-4780. 
Factories: Centralab; Columbia Elctrn. Cables; 
Harman Kardon; Master Appliance; Par-Metal 
Prod.; H. W. Sams, Shure Bros., Ungar, UTC. 
Selling To: * A,D,1. Salesmen: 4 (eng 2) 
Services: Warehouse 

KEYCO Assbcs., INC. (See Farmington, Conn.) 
LAVIN, H. ASSOCS., INC. (See Meriden, Conn.) 
WEETON, W. E., CO., Box 77, (617) 444-1012. 

Factories: Adar; Astrosystems, Calma, Chalco, 
Data·Ram; Foto-Mem; Gen. Kinetics, Honeywell; 
Monitor Sys., Vermont Res. 
Selling To: * M,1. Salesmen: 2 (eng 2) 

WHITE SALES CO., INC., 20 Chestnut St., (617) 
444-3676. 
Branch: Box 122, Berlin, Conn., (203) 224-0423. 
Factories: Adams & Westlake, Autotron; Barber
Colman, Hamlin; Inter·Market; line Elec., Post 
Elctrn. Prod., Reed Switch Dev., Resistors; 
Simmons Fastener. 
Seiling To:* M,I. Salesmen: 3 (eng 2) 

(See Advertisement This Page) 
WILD, J. J., INC. (See Jericho, N. Y.) 

Needham Heights 
COWPERTHWAIT & BRODHEAD, 570 Hillside Ave., 

(617) 444-9410. 
Factories: Automatic Timing & Contls. Inc.: 

J. G. Biddle Co.; Instruments, Inc.; RFL Ind.j 
Trent, Inc. 

Newton Lower Falls 
Selling To: * M,D, I. Salesmen: 3 (eng 2) 
Services: Repair, Standard Lab. 

NEW ENGLAND COMPONENT SALES, Box 656, (617) 
969-9523. 

TODINO ENGRG. SALES INC., 50 Kearney Rd., (617) 
444-7925. TWX: 710-325-0126. 
Branch: 132 New Haven Ave., Milford, Conn., 
(203) 874-6643. 
Factories: Electro-Mech Camp.; Elpac, Inc.; 
General Inst.; Gulton Ind.; G-V Contls., Inc., 
Kelvin, New Product Engrg.; Rotating Camp.; 
Sage Elctrn., Scionics, Varo, Inc. 
Selling To: * 0,1. Salesmen: 3 (eng 3) 

Newburyport 
GILWAY SALES CO., Box 584, (617) 465-7568. 

Factories: Aerospace Knob Co.; General Sensors, 
Kessler Ellis Prod., Sun Dial and Panel Corp., 
Stake Fastener Co., Valor Inst.; Video Color 
Corp.; Western Indicator Co. 
Selling To: * M,1. Salesmen: 2 (eng 1) 
Services: Warehouse 

Newton 
HUNTOON, V. J. ASSOC., (See Springfield, Mass.) 
NORMELl. ASSOCS., 10 Day St., (617) 969-5478. 

Factories: Intellux Inc.; Inter-Technical Grp. Inc.; 
Lear Siegler Inc.; Monolithic Dielectrics; Tech-
nitrol; Thermosen. Services: Warehouse 
Selling To: * I. Salesmen: 2 

Newton Centre 
INGBER, l. K~ CO., INC., 842 Commonwealth Ave., 

(617) 332·8574. 
Factories: Advance Stamping Co.; Electro Science 
Labs., Kurz-Kasch, Inc.; RB&W Industrial PlastiCS 
Prods., Steel Inds., Inc.; SwissTronics. 
Selling To: * A,M,D,I. 

Newton Highlands 
COMPAR NEW ENGLAND, 88 Needham St., (617) 

969-7140. TWX: 710-335:1686. 
Branch: 2357 Whitney Ave., Hamden, Conn., (203) 
AT 8-9276. 
Factories: Amicon Corp'l Components, Inc.; Caron 
Corp.; Denes; Eagle ~ignal; Electro Materials 
Corp.; Electronized Chemical Corp.; Fillors, Inc.; 
Frequency ElectroniCS, Hecon Corp., Helipot Div., 
Judd Wire Div., Kilovac Div., Paktron, Signeties 
Corp.; Unitrode Corp. 
Selling To: * I. Salesmen: 6 (eng 5) 
Services: Warehouse 

MEMBE.R 

ENGINEERING 

BERLIN, CONN. 06037. 
P.O_ BOX 122 

203 • 224-0423 

Factories: Jan Hardware Mfg., Printact Relay 
Div.; Scientific Components; Tekna Prod.; United 
Mineral & Chemical. 
Selling TO: * 0,1. Salesmen: 2 

Newtonville 
EDCOM, INC., 815 Washington St., (617) 969-9710. 

TWX: 710-335-6767. 
Branch: 965 Dixwell Ave., New Haven, Conn., 
(203) 624-7291. 
Factories: Aetna Mfg.; Angstrohm PreciSion; Elec
trovert; EMC Technology, Equiplo Elctrn.; Indus
trial Contls.; Lenape Equip., McCormick Auto
matics; Radar Design; Rowe Ind.; Slliconix; 
Statham Inst., Technibill, Texas Crystals, Voltron 
Prods .. 
Selling To: * M, I. Salesmen: 5 (eng 5) 
Services: Repair, Warehouse 

SEGEL C. CO., Box 106, (617) 969-6900. 
Factories: Dialight, Dialtron, Littlefuse; Micro-
tran. Services: Warehouse 
Selling To: * M,D,I. Salesmen: 3 (eng 2) 

SCHUH, H. J. CO., INC., 815 Washington St., (617) 
527-5304. TWX: 710-335-6767. 
Branch: 865 Dixwell Ave., New Haven, Conn., 
(203) 865-1365. 
Factories: Bec~man Inst., Conrad-Missimers; Data 
Technology, Elgar Corp.; ITT/Ind. Prod.; Itron 
Corp.; Power Designs, Rohde & Schwarz, Siliconix; 
Singer/Ballantine Labs.; Statham Inst. 
Selling To: * I. Salesmen: 6 (eng 6) 
Services: Repair, Warehouse 

Norwood 
PERRON, R. & CO., INC., 159 Morse St., (617) 

762-8114. TWX: 710-336-6347. 
Branches: 36 Louis St., Trumbull, Conn., (203) 
268-9631; 10 Briarwood Rd., Farmington, Conn., 
(203) 673-4825; 1 Elm St., Dover, N. H., (603) 
742-2321. 
Factories: Beauchaine; Beede; Dormeyer; Indus
trial Condenser, Kepco, Mini-Sys.; l. A. Miniature 
Prod.; Magnecraft; Measurements; Melcor; Multi
Circuits; Shelly Assocs.; Siliconix Inc.; Vidcor. 
Selling To:* 0,1. Salesmen: 8 (eng 6) 

ROBINSON, R. H. CO. (See Coventry, Conn.) 

Northboro 
ZASLOW SALES CO., INC. (See Bloomfield, Conn.) 

REPRESENTATIVES 

NEEDHAM, MASS. 02192 
20 CHESTNUT STREET 

617 • 444-3676 
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MASSACHUSETTS (N.Andover) 

With a S,taff 
of Technically 

Competent Sales 
Enginaers Who: 

1. Help !customers with 
their applications 

2. Communicate complete 
data of actual customer 
requirements 

3. Sell "specials" as well 
as "standards" 

4. Open new accounts 
5. Develop existing ac

counts 
6. Sell creatively and con

structively ... in C!d~ 
dition to 

7. Taking orders and ac
cepting commission 
checks 

The record of our own 
growth and the marked in
crease in business of prin
cipals who had been repre
sented in New England 
before coming to us 
PROVES WE'RE DOING 
SOMETHING RIGHT ... 
like working hard and in
telligently. 
Some of our principals are 
established blue chips; 
others are relatively new: 
distinguished by outstand
ing engineering and qual
ity of product. We look for
ward to new customer and 
principal relationships 
where"excellence, initia
tive, and integrity are key 
parameters. 

lei 
P. O. Box 25 

Instrument 
Consultants, 
Inc .. 

Waban, Massachusetts 02168 
'(617) 969-9881 

3252 

2351 WhitneyAve. 
Hamden, Connecticut 06518 
'(203) 248-4174 

SALES REPRESENTATIVES DIRECTORY - Geographical 

N.Andover 
ABBOTT·ALLISON co., INC. (See Meriden, Conn.) 

N. Scituate 
HENDRICKSON, w. A. CO., 766 Country Way, (617) 

545·0652. 
Factories: Blonder·Tongue Labs,; Calcon Mfg.; 
Cornell-Dubilier Elctrn.; Fidelitone; IRC, Inc.; 
Mercury Elctrn.; J. W. Miller Co.; RF Sys.; Sana
tone Corp.; Turret Elctrn.; UXL. 
Selling To: * 0, I. Salesmen: 2 (eng 1) 
Services: Warehouse, Mailing 

Quincy 
ADAMS-McGREGOR INC. (See Lincoln, R. I.) 

Reading 
FEINBERG, J. L. ASSOCS. (See New London, Conn.) 

Revere 
MANDELL, H. co., Box 24, (617) 289·3787. 

Branch: Box 5473, Hamden, Conn., (203) 248· 
7441. 
Factories: Br~dford Components; Dilectron; Hepp
ner Mfg.; lifinois Condenser; Inelco; Mel·Rain; 
National TeHronics; U.I.D. Elctrn.; Wilco; 
Woodward-Schumacher Elec. 
Selling To: * I. Salesmen: 3 

Scituate 
MORTON, G. E., 161 Summer St., (617) 545-0155. 

Factories: Hoyt Electrical Inst.; George Risk Ind.; 
S & 0 Metal Co.; Gary Wells Co. 
Selling To:* M,D,I. Salesmen: 2 (eng 1) 
Services: Warehouse ' 

Sharon 
REISS, R. S. ASSOC. (See W. Haven, Conn.) 

Somerville 
NEAR. INC., 99 Highland Ave., (617) 776-2262. 

Factories: Amatom Elect. Hdwe.; Cleveland 
Elctrn.; Davis Elec.; Glasseal Prod.; Grigsby-Barton 
Inc.; Irish Tape; Quality Transformer. 
Selling To: * 0, I. Salesmen: 2 

S. Duxbury 
PIPER ASSOCS., INC, (See Dover, Mass.) 

Springfield 
HUNTOON, V. J. ASSOCS. INC., 908 Belmont Ave., 

(413) 788·8516. 
'Branch: 272 Centre St., Newton, Mass., (617) 
244·5871. TWX: 710·335-0619. 
Factories: ADC Prod.; Dexon Inc.; Electro-Mech 
Inc.; General Semiconductors; M. S. Transistor; 
F. W. Sickles; Standard Condenser; Sturdilite 
Prod. Services: Direct Mail 
Selling To: * M,D, I. Salesmen: 3 (eng 2) 

Sudbury 
ARENSTRUP, F. G., 250 Hudson Rd., (617) 443-2992. 

Factories: Chem-Fab; Crystal Engrg.; Debcin Co.; 
Indium Corp. 
Selling To: * M,1. Salesmen: 2 (eng 1) 

I T M ASSOCS., Box 385, (617) 443-8414. 
Factories: Applied Perhipheral Sys.; Clary Corp.; 
Computer Prod.; General Devices; HB Engrg.; 
Milgo Elctrn.; Qatron Corp.; RF Comm. 
Selling To: * M, I. Salesmen: 2 (eng 2) 

(See Advertisement This Page) 

Waban 
INSTRUMENT CONSULTANTS, INC., Box 25, (617) 

969-9881. 
Branch: 2381 Whitney Ave., Hamden, Conn., (203) 
248-4174. ' • 
Factories: B '& K Inst., Inc.; Cunningham Corp.; 
Datapulse; Julie Res,. Labs.; Krohn·Hite Corp.; 
Matrix Div .• , Power/Mate Corp.; Precision Std.; 
Sangamo E e,c.; ,Singer Metrics; Svstron·Donner 
Corp.; Universal Voltronies Corp.; Zeltex. 
Selling To:* A,M,I. Salesmen: 5 (eng 5) 
Services: Repair, Warehouse 

(See Advertisement This Page) 
INSTRUMENT CONSULTANTS, INC. MICROWAVE DIV., 

Box 25, (617) 969-3372. 
Factories: EMC; Empire Devices; Engelmann 
Microwave Co.; LogiMetries; Microdot; Micro
wave Technology Labs.; Panoramic Div.; Systron 
Donner Corp.; Texscan Corp. " 
Selling To: * M,D, I. Salesmen: :i (eng 3) 
Services: Repair, Warehouse 

Waltham 
BURLINGAME ASSOCS., LTD. (Se~ Mt. Vernon, N.Y.) 
BROGAN ASSOCS., INC. (See Westbury, N. Y.) 
ELECTRONIC COMPONENTS & SERVCS., 611 Trapello 

Rd.; (617) 894-6921. 
Factories: Baird-Atomic; F. W. Bell; Buckeye 
Stamping Co.; Dytronics Co.; Nanmae Corp.; 
Sprague Elec.; Vari·L Corp. 
Selling To: * M,D,1. salesmen: 3 (eng 1) 
Services: Repair, Warehouse I 

GERBER SALES CO., INC., 176 Second Ave., (617) 
891-8040. TWX: 710-324-1937. 
Branches: 31 Broadway, New Haven, Conn., (203) 
SP 7-6279; 26 Maple Ct., E. Longmeadow, Mass., 
(413) LA 5-3059. 
Factories: Aerovox; Aleo$Witch; Alpha Wire Corp.; 
Amperex Eletrn.; Chicago Miniature Lamp Works; 
Duncan Elctrn.; IMC MagnetiCS Corp.; 'Millen 
Mfg.; Sarkes Tarzian; Standard·Grigsby; United 
Transformer. Services: Warehouse 
Selling To: * M,D, I. salesm2n: 10 (eng 10) 

(See Advertisement Page 3253) 
J & J ASSOCS., INC., 225 Crescent St., (617) 899-

0160_ TWX: 710-324-6356. 
Branches: 953 Dixwell Ave., Hamden, Conn., (203) 
624-7800; 29 Carriage Dr., Thompsonville, Conn., 
(203) 749·4421. 
Factories: Chroneties, Inc.; Cimron; Enclosure 
Corp.; Hybrid Sys.; Inet Power; K&M Elctrn.; 
Kennedy Co.; Microdyne Inst.; Raytheon Com
puter; Teledyne Telemetry; Test Equipt.; Wavetek. 
Selling To: * M,1. Salesmen: 6 (eng 6) 
Services: Repair 

TECHNICAL ENTERPRISES, 181 West St., (617) 891-
5300. 
Factories: Atec, Inc.; Austron, Inc.; Nus Corp.; 
Si,erra Elctrn. Oper.; Traeor, Inc. 
Selling To:* A,M,I. Salesman: 1 (eng 1) 
Services: Repair 

TOOLS FOR ELECTRONICS, Box 173, (617) 894-7080. 
Selling To: * A,M,D,1. Sal.esmen: 5 (eng 2) 
Services: Repair, Warehouse 

Wakefield 
DENNING ASSOCS., Box 491, (617) 245-4986. 

~~~~~h: Box 475, E. Orange, N. J., (201) 673-

Factories: Carstedt Res.; Permanent Magnet Co.; 
Infinetics, Inc.; Del-Val Plastics. 
Selling To: * I. Salesmen: 2 (eng 2) 
Services: Sales Office 

INSTRUMENT DYNAMICS INC., Wakefield Ind. Pk., 
(617) 245-5100. TWX: 710·348·0428. 
Branch: 345 N. Main St., W. Hartford, Conn., 
(203) 233-5503. 

associates 

HF-SSB COMMUNICATIONS 
EQUIPMENT Ii TERMINALS 
DATA PRINTERS 
REMOTE CONTROL & 

INDICATION 
DATA TRANSMISSION,' AC-
, QUISITION & RECORDING 
INSTRUMENTATION 

MULTIPLEXING & 
AID CONVERSION 

OEM EQUIPMENT MODULES 

BOX 385 SUDBURY, MASS. 01776 617 - 443-8414 

Covering New England in ••• 
Creative R&D and Equipment Sales to the teehhical· 

sP!lcifying levels of large electronic system primes and 

Government groups. Graduate application·type engineers 

working at the problem solving levels. 

John Newitt 

Richard Quintal 

(For alphabetical listing see page 3213) eem/19,69 



SALES .. REPRESENTATIVES DIRECTORY - Geographical (Dearborn) MICHIGAN 

Factories: Amco Engrg.; Automated Measure· 
ments; Beckman Inst.; Burroughs Corp.; Data 
Disc Inc.; E-H Res. Labs.; Landis & Gyr Inc.; 
Micro Inst.; Microlab/FXR; Philbrick/Nexus Res.; 
Powercube Corp.; Preston Scientific; Remex 
Elctrn.; Sippican Corp.; Spellman High Voltage 
Elctrn.; Tri-Data Corp.; Trygon Elctrn. 
Selling To: * M,I. Salesmen: 8 (eng 8) 
Services: Repair 

KAELBER & MACK INC. (See Manhasset, N;Y.) 
MEASUREMENT EQUIPT. ·CO., INC., 591 North Ave., 

(617) 245-4870. TWX: 710·348·6717. 
Branch: Box 8192, E. Hartford, Conn., (203) 528· 
8192. 
Factories: ACDC Elctrn.; Burr·Brown Res.; CM'; 
Edo·Western; Jerrold Elctro.; Printed Motors; 
Sage Labs.; Theta Inst.; Transformer Elctro.: 
Westero Microwave Labs.; Whittaker Inst. 
Seiling To: * M,I. Salesmen: 5 (eng 4) 
Services: Warehouse, Direct Mail 

Wellesley 
JANSE, E. A., ASSOCS., 892 Worcester St., (617) 

235·1623. 
Factories: A & M Inst.; American Elctrn.; Deltron, 
Inc.; Dynacool Mfg.; Midwest Circuits; Sanders 
Assocs.; Ultra·Courtl~nd Mfg. 
Selling To: * M,I. Salesmen: 3 (eng 1) 

MAHAN, R. P., 572 Washington St., (617) 237-1040. 
Branches: Hopkins Rd., Watertown, Conn., (203) 
274·2363; Box 506, Newtown, Conn., (203) 426-
5910. 
Factories: Abrams Inst.; Borg·Warner; Conductor· 
lab; Dzus Fastener Co.; Erdle Perforating; Holex, 
Inc.; Kent Corp.; l. Frank Markel & Sons; Poly· 
phase Inst.; Milton Ross; Scanbe Mfg.; Western 
Elec. 
Selling To: * I. Salesmen: 5 

Wellesley Hills 
JOHNSON ASSOC., INC., 471 Washington St., (617) 

235·3977. 
Branch: 121 Thimble Island Rd., Stony Creek, 
Conn. 
Factories: Barker & Willaimson; Chicago Etching: 
Colorado Hickok; Empire Scientific; Hallicrafters 
Co.; Hickok Electrical Inst.; Milwaukee Resistor; 
New Tronics Corp.; Pearce Simpson Co.; Sher· 
wood Elctrn.; Superex Elctrn. 
Selling To: * A,M,D,I. Salesmen: 7 (eng 4) 
Services: Warehouse 

SCOTT, M. CO., INC., 20 Walnut St., (617) 235·0102. 
Factories: British Ind.; Bogen Comm.; Electro· 
Voice Inc.: Eico Elctrn. Inst.; Erie Technological 
PrOd.; Essex Wire Corp.; Gray Hill Inc.; Grayhill 
Moldtronics Inc.; 'Int'I. Rectifier; Kings Elctro.; 
North American Philips; Pickering & Co., Inc.; 
Telex Comm. 
Selling To: * A,M,D,I. Salesmen: 8 (eng 4) 

ST~~~~33~. ~Vl)fOilJ~3~·3.lgt9.worcester St., (617) 
Factories: Analogic Co.; Collins Radio; Controls 
Res.; Coral Magnetics; Dynamics Res.; Electronic 
Arrays, Inc.; Matrix Science; Mite Corp.; Poly· 
Optics, Inc.; Pulse Engrg. 
Selling To: * M,D,I. Salesmen: 3 (eng 3) 
Services: Direct Mail 

W.Concord 
SALES ENGRG. CO'I Baker Ave., (617) 369·3943. 

Branch: Hartforo, Conn., (203) 247·4015. 
Factories: Bristol Co.; Guardian Elec. Mfg.; MSL· 
Howard Ind.; Molex Prod. Co.; P. M. P. Co.; 
Sealectro Corp.; Transitron; Vocaline Co.; Wake· 
field Engrg. Services: Direct Mail 
Selling To:* M,D,I. Salesmen: 6 (eng 6) 

W.Newton 
DARBURY CORP., 437. Cherry St., (617) 244·2053. 

TWX: 710·325·6758. 
Factories: Clifton Precision Prods.; Litton Com· 
puter Prod. Services: Repair, Warehouse 
Selling To: * M,I. Salesmen: 2 (eng 1) 

PETTIGREW, R. S. & CO. (See W. Hartford, Conn.) 

Weston 
GO~~5~39~O. J. ASSOC., 44 Ledgewood Rd., (617) 

Factories: Alberox Inc.; Cambridge Scientific Ind.; 
Kavlico; Torotel., . 
selling To: * M,I. Salesmen: 2 (eng 2) 

Wilmington 
TECHNICAL INSTRUMENTS, INC., 122 West St., (617) 

944·3930. 
Branch: 575 Broad St., Bridgeport, Conn., (203) 
368·4582. 
Factories: Blackstone Ultrasonic; Advanced Tech· 
nology & Sys.; Crimpco Engrg.; Eubanks Engrg.; 
Henes Mfg. Co.; Instrumenta,ion Amplifiers & 
Supplies; Ingersoll Prod.; McLean Engrg. Labs.; 
Optic·Aire Sys.; Sandifur Engrg.· Tyco; Valid 
Imagineering; Wan lass Elec.; Watkfns; Weldmatic 

Unitek. Services: Repair 
Selling To: * I. Salesmen: 8 (eng 5) 

Winchester 
HOOKER, S. C., INC., 2 Winchester PI., (617) 729· 

5482. TWX: 710·348-1067. 
Branch: Box 369, W. Hartford, Conn., (203) 233· 
8000. 
Factories: Bulova Watch Co.; Caddock Elctro.; 
H. H. Hilton; Minerva Elctrn. Ind.; Potter Co.; 
Premier Microwave; Stackpole Carbon; Tapecon; 
Voltronics. 
Selling To: * A,M,D,I. Salesmen: 4 (eng 4) 

MICHIGAN 
Ann Arbor 
DAILY R. G. CO., 2801 S. State, (313) 668·6908. 

Faciories: Amos Molded Plastics; Atlas Plastics; 
Camfield Fiberglass Plastics; G. Morrall Corp •. ; 
Quick PlastiCS; Vermilion Foam Prod. 
Selling To: * I. Salesmen: 3 (eng 1) 

Benton Harbor 
WHITESELL, R. O. ASSOCS. (See Indianapolis, Ind.) 

10 
SALES 

ENGINEERS 
serving O.E.M. 

and distl'ibutol's 

Birmingham 
COMPONENTS/INSULATION (See Cleveland, Ohio) 
ELECTRO-MATI ON ASSOCS., 1137 Cole St., (313) 

564-6517. 
Factories: Associated ·Res.). Inc.; Communication 
Measurements; Coroing I>lass; Delavan Mfg.; 
Dlscon Corp.; Dolan·Jenner Ind.; Electro Prod. 
Labs.; Indikon Co.' Infrared Conti. Sys.; Jordan 
Contls.; Lion Res. Corp.; Nuclear Chicago; Seneca 
Falls Machine; Veeder Root. 
Seiling To: * M,D,I. Salesmen: 4 (eng 3) 
Services: Repair, Warehouse 

OEM Sales Co., Box 68. 
Factories: J. C. Dolph; GPS Inst.; Newark 
Brush Co.; Vacuum Ceramics, Inc. 

Salesman: 1 

Buchanan 
RILEY & PETCHELL SALES, INC. (See Detroit, Mich.) 

Dearborn 
ANGER ASSOCS., INC., 13126 Michigan Ave., (313) 

584·9853. 
Branches: 10926 S. Western Ave., Chicago, III., 

6er~!~e~!,les co., INC. Cf) 
, Waltham, Mass. I E. Longmeadow, Mass. 

176 Second Ave. 24 Maple Court 
(617) 891·8040 (413) 525-3059 

I New Haven, Conn. 
29 Whalley Ave. 
(203) 777-6279 

MANUFACTURERS' REPRESENTATIVES COVERING All NEW ENGLAND 

eem/1969 * A (Audio), D (Distributor), I (lndustrial·OEM), M (Military), 32~13 



MICHIGAN (Dearborn) SALES REPRESENTATIVES' DIRECTORY - Geograp.hic,al 

ANGER ASSOCS. (Con't.) . 
(312) 233-2214; 21139 Lorain Rd., Lakewood, 
Ohio, (216) 333·4180; 3605 'N. Dixie Dr.,' Dayton, 
Ohio, (513) 278-8311. 
Factories: Agac-Derritron; Alpha ScientificL Avco ' 
Corp., Tulsa Div.; Bethlehem Corp.;, tsarnes 
Engr!!.; Edwinlnd.; Geotel; Granville-Phillips; 
Hastmgs-Raydist; , Ideal-Aerosmith; Llbrascope 
Div.· Link Group; Texas Inst. 
selling To: *. M,D,1. Salesmen: 6 (eng 6) 

VILLANI-PITCHEI!. INC., 20233 Ann Arbor Trail,. (313) 
271·4600. TWA: 810-221·7003. 
Factories: Bourns, Inc.; Chicago Miniature Lamp; 
Licon Div.; PIC Design; Varo, Inc.; Zero Mfg. 
Selling To:* M,D,I. Sal,esmen: 2 (eng 2) 
Services: Warehouse 

Detroit 
ABM SALES, 10116 Puritan Ave., (313) UN 2-1300. 

Factories: Eldema; E. F. Johnson; Langevin; Merit 
Coil & Transformer· Mura Corp.; Reeves Sound
craft; Sprague Prod.; Vlctoreen Inst.; University 
Sound. Services: Warehouse 
Selling To: * A,D, I. Salesmen: 3 (eng 2) 

BURCAW CO. & ASSOCS., 18236 W. McNichols Rd. 
Factories: Audio Devices; Beede Electrical Inst.; 
Bell PA Prod.; CTS Knights; Dale Elctrn.; Ham
marlund Mfg.; International Wire & Cable; Jerrold 
Elctrn.; Lowell Mfg.; Meson Elctrn_; Rockford 
Special Furniture; Sightmaster Cord. 
Selling To: * A,D,I, Commercial Sound 

Salesmen: 3 
'DICKELMAN, L. H. CO., 13331 Puritan St., (313) 

273-0806. 
Branch: 28829 Chagrin Blvd., Cleveland" OhiO, 

~a~~~r?;i;lgl~red Cont.; Carlyle Johnson Machine; 
Farmer Elec. Prod.; Gordos Corp.; Helwig Carbon 
Prod.; Landis & Gyr, Inc.; Lee Spring' co.; Rus-
track Inst. Services: Warehouse 
Selling To: * 0,1. Salesmen: 4 (eng 2) 

(See Advertisement This Page) 
DRURY, D. W., 16621 Mark Twain, (313) 836-3732. 

Selling To: * I. Salesmen: 2 (eng 2) 
Services: Development 

ELECTRO SALES ASSOC. (See CleVeland, Ohio) 
ERNEST, R. D. ASSOCS. INC., 12818 Puritan Ave., 

(313) UN 1-7311. 
factories: Betatronics; Bliss-Eagle Signal; R. B. 
Denison, Inc'j Edon Ind. Prod'i. Electro-Mechano; 
Fast Heat Mrg.; Montgomery IVlfg.; D. P. Moss
man· Photomation. 
selling To: * 0,1. Salesmen: 5 (eng 3) 
Services: Repair, Warehouse 

GARDNER, R. M. CO.) 26940 Lyndon St., (313) 
KE 1-1658. _ _ 
Factori,es: Continental Wire & Cable Corp.; Kulka 
Elec.; Mercury Elctrn.; Tork Time Cont. 
Selling To: * M,D, I. Saleslnan: 1 

HILLTRONICS, INC., 13720 Puritan AYe., (313)342· 
3242. TWX: 810-243-4069. 
Factories: Agastat DiY.; Augat, Inc.; Baslhr Elec.; 
Burroughs; Curtis Dey.;: E-T-A Prod.; Clairex 
Elctrn.; E(ectro Switch; Fenwal Elctrn.; General 
Radio; Mueller Elec.; Potter & Brumfield; Ripley 
Co.; Syntron Co.; United Mineral & Chemical; 
Vitramon. Services: Warehouse 
Selling To: * M,D,1. Salesmen: 4 (eng 3) 

LOHMANN, R. S. CO., 19326 W. MCNichOlS, (313) 
535-6144. 
Factories: Custom Components; J F· 0 Elctrn.; 
Sentry Mfg.; Skottie Elctrn.; Slater Ele,c.; Vishay 
Resistor Prod. 
Selling To: * M,D,1. Salesma.: 1 

LOWRY DIETRICH CO. (See Pittsburgh, Pa.) 
MERCHANT, R. C. & CO., INC., 18411 W. McNichols 

Rd., (313) 535-6000. 
Branch: 505 Pleasant St., st. Joseph, Mich., (616) 
983-7378. , 
Factories: All Star Prod.; Centralab; Diallght; 
Kemet Div.; Littelfuse; Pamotor; Phalo Corp.; 
Simpson Elec.; Sola Elec_; SWitchcraft, Inc. 
Selling To: * A,M,D, I. Salesmen: 6 (eng 5) 

MILSK, R. CO., 19375 James Couzens Hwy., (313) 
342·6660. 
Branches: 200 N. Division Ave., Grand Rapids, 
Mich., (616) 451-0615: 2511 E. 46th St., Indian· 
apolls, Ind., (317) 546·5468; 212 Republic Bldg., 
Indianapolis, Ind., (502),585·4880. 
Fa&tories: Aerovox Corp.; Astatic Corp.; Atlas 
Sound Div.; Eico Elctrn" j JFD Elctrn.; Kurz·Kasch; 
Lectrotech; McMartin nd.; Howard W. Sams; 
Soundolier; Ungar Elec. Tools; Waber Elctrn. 
Selling To: * A,D,I. Salesmen: 10 
Services: Warehouse 

MOORE SALES CO. 401 Margaret W., (313) 883·0218. 
Factories: Alrad corp.l· Erie Technological Prod.; 
Graylock Elctrn.; In ernational Elctrn. Sales; 
Micro-Com Elctrn.; Parker Metal Goods; Securo· 
Guard Eletrn.; Vokar Prod. 
Selling To: * A,D. Salesman: 1 

RILEY & PETCHEll SALES, INC., 16515 Schoolcraft 
Ave., (313) 838-91 ~O. 
Branch: 401 Chippewa St., Buchanan, Mich., (616) 
695-6356. 
Factories: Barker Prod.; Bauer Elctrn.; Bogen 
Comm.; Calcon Mfg.; Concord Comm.; Dynaco, 
Inc.; Electro-Voice; Fleetwood; Gamber-Johnson; 
Krylon; Magnacord; Metal Works; Mosley Elctrn.; 
S&A Eletrn.; Telex Corp.; Viking Tape Recorders. 

T O. WHITESELL 
AND ASSOCIATES 

,3254 

fOR SERVICE BECOMING TO YOU
YOU SHOULD BE COMING TO US I 

OFFICES IN 
INDIANAPOLIS • fT WAY"IE • O£TROIT • 
BENTON HARBOR • CLEVELAND • DAYTON 
• CINCINNATI • PITTSBURGH • LOUISVilLE 

CONTACT 

R. O. WHITESelL & ASSOCIATES. INC. 
6691 E. Washington, Indianapolis, Ind. 46219 

E!r~ MEMBER OF THE MICHIGAN CHAPTER 

L. H. Dickelman Company 

DETROIT, MICHIGAN 48227 
13331 Puritan Ave. 
313-273-0806 

CLEVELAND, OHIO 44122 
28829 Chagrin Blvd. 
216~831"1039 

(For alphabetical listing· see page' 3213) 

Selling To: * A,D,1. Salesmen: 3 (eng 1) 
Ser.vices: Direct Mail 

SC~~lf-i5g6. H. CO., 16405 W. Eight Mile Rd., (313) 

Factories: American Radionic; Ardmore Prod.; 
Beckley Perforating; Engelhard. Minerals & Chem
ical; Heppner Mfg.; C. O. Jelliff Corp.; Positive 
Connector; Resol Mfg.; Rodney Metals; Turbo 
Cast Ind. 
Selling To: * A,M,1. 'Salesmen: 3 (eng 1) 
Services: 1200 sq. ft. office space . 

SHAFFER, G. CO., 16530 Greenview Rd., (313) 535· 
8448. Services: Warehouse 
Selling To: *.0,1. Salesman: 1 (eng 1) 

TECHNITRON INSTRS., INC. (See N. Olmstead, Ohio) 
THORPE, J. M. CO., 640 Hidden Lane, (313) 884-

4360. 
Factories: Bud Radio, Inc.; Bureau of Engraving; 
Dynage, Inc.; Mem.cor Div.; Regray Ind.; Scanbe 
Mfg.; Triad Div.; Wall Mfg. 
Selling To:* 0,1. Salesmen: 2 (eng 1) 

TEPLlTZ, H. & CO. (See Dayton, Ohio) 
WKM ASSOCS., INC., 1474 E. Outer Dr., (313) 892-

2500. TWX: 810-243-4110. 
Selling To: * M,1. Services: Repair 

Farmington 
ANDERSON, ELCTRN., INC., 30785 Grand Rive.r Ave., 

(313) 476·9161. , 
Factories: Bytrex; Cipher Data Prod.; Data Device; 
Datasean; Doric SCientific; Eldorado Elctrn.; Flo· 
Tron; General ReSistance; Information Inst.; Lock· 
heed Elctrn.; Measurement Control Devices; 
Schaevitz Engrg.; Tenney Engrg.; Theta Inst.; 
Trygon Elctrn.; Trymetrics; Unholtz·Dickie. 
Selling To: * M, I. Salesmen: 2 (eng 2) 

CARTER, MeCORMIC & PEIRCE, INC., 23995 Free
way Park Dr., (313) 477-7700. TWX: 810,242-2986. 
Branches: 3691 Lee Rd., Cleveland,Ohio, (216) 
921-1360; 3406 N. Main St., Dayton, Ohio, (513) 
278-5873. TWX: 810·459-1613; 201 Penn Center 
Blvd .• Pittsburgh, Pa., (412) 824-3760. 
Selling To: * M,I. Salesmen: 10 (eng 6) 
S~rvices: Repair 

Ferndale 
SHALCO, INC., 23529 Woodward Ave., (313) 547· 

4771. TWX: 810-232-1514. . 
Branch: 5364 Kimball Ave. S.E., Grand Rapids, 
Mich., (616) .243-7607. 
Factories: Alpha Wire; H. H. Eby Co.; Electrovert; 
Frazier, Inc.; IRC; James Elctrn.; Kulka Elec. 
Corp.; LPS; Lora I Dist. Prod.; Newcomb Audio 
Prod.; Norelco; Risk Ind_; H. H. Smith; Thordarson 
Meissner; Trimm, Inc. 
Selling To: * A,D,I. Salesmen: 3 (eng 3) 

TIBY CO. (See Cleveland, Ohio) 

Grand Rapids 
MILSK, R. co. (See Detroit, MiCh.) 
REICHOLD ASSOCS., 14 Weston St. S.E., (616) 

459·4445. 
Factories: Douglas Randall; Filtron Inc.; Hi-Temp 
Wire; Hamlin Inc.; .Milwaukee Transformer; Pho
Tronics; Scot Inc. 
Selling To: * M,D, I. Salesmen: 2 

SHALCO, INC. (See Ferndale, Mich.) 

Grosse lie 
MILLER & MILLER, Box 36, (313) 386·0900. 

Factories: Bodine Elec.; Hilliard Corp.; Miniclutch 
Co.' Uppco Inc. 
selling To: * 0, I. Salesmen: 2 (eng 2) 

Jackson 
JORDAN, E. H. & ASSOC., INC., 2024 Glen Dr., 

(517) 782-0694. 
Branch: 6811 Grosvenor PI., Indianapolis, Ind., 
(317)' 632-3321. 
Factories: Connector Corp.; Electrical Utilities 

• Co.; Microwave Devices Div.; TRW Elctrn. Com
ponents Div. 
Selling To: * A,M, I. Salesmen: 3 (eng 2) 

Lathrup Village 
NORDSTROM, R. C. & CO., Box 32, (313) 444.4417. 

TWX: 810-232-4928. 
Factories: Bramco Controls; Comar Elec.; Ledex; 
Paktron; Precision Metal Prod.; Resistance Prod.; 
Spectrol Elctrn.; Texas Inst.; Vernitron Corp. 
Selling To: * M,D,I. Salesmen: 3 (eng 2) 

SHERIDAN ASSOCS., INC. (See CinCinnati, Ohio) 

Middleville 
SHARP, F. R. CO., INC. (See Cleveland, Ohio) 

Mt.C/emens 
BRUST, C. K., Box 182, (313) 463-7386. 

Factories: American Dynamics; Armament Camp.; 
Dumont Aviation; Linco Prod.; Microplus; Stand-
and Armaments.. Services: Warehouse 
Selling TO: * M,D, I. Salesmen: 4 (eng 4) 

MAHER ENGRG. CO, (See D~s Plaines, III.) 
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SALES REPRESENTATIVES DIRECTORY - Geographical 

Oak Park 
SPENSER, W. CO., 21500 Greenfield Rd., (313) 398· 

8005. 
Branch: 3238 Curry Ave., Windsor, Ont., Canada, 
(519) 969-1332. 
Factories: Control Knobs; Grand Transformers; 
Grayline; Industrial Devices; Metallics, Inc. 
Selling To: * A,M,D,I. Salesmen: 4 (eng 2) 

Plymouth 
FLORA J. M. INC., 165 W. L;berty, (313) 453-4296_ 

Factories: Amplivox; Barzilay; Broadmoor; Cer
tron; Concord; Garrard; JBL; Multicore; Perm a
power; Raytheon; Robins; Sherwood; Shure; 
Sonar; Wharfedale. 
Selling To: * A,D,I. Salesmen: 5 (eng 2) 
Sarvices: Warehouse, Direct Mail 

Royal Oak 
COZZENS & CUDAHY, INC. (See Rosemont, 111.) 
SATULLO CO., 4514 N. Woodward, (313) 549·391.0. 

Branches: 16801 Euclid AYe., Cleveland, OhIO, 
(218) 486·2800; 2801 Far Hills Ave., Dayton, Ohio; 
530 Sixth Ave., Pittsburgh, Pa., (412) 931-5200. 
Factories: J. G. Biddle; Compu Dyne; Conrad 
Missimers; Electronic Modules Corp.; Equipto 
Elctrn.· Green Inst.; Hastings Raydist; Kepco; 
lewis Engrg.; Erik A. Lindgren & Assoc.; London 
Co.; Magnecraft; Midwestern Inst.; Monsanto Co.; 
Neff Inst.; Pyrofllm Resistor; Skydyne. 
Seiling la: * M,I. Salesmen: 5 (eng 2) 
Services: Repair, Warehouse 

VOGT, M., 2817 Bamlet Rd., (313) 549-3355. 
Factories: Audio Designs & Mfg.; Chassis-Trak; 
Fairchild Recording Equipt.; Gotham Audio Corp.; 
Int'!. Electro-Magnetics; Pulse Techniques; Poxy
Lube, Inc.; Scully Recording Inst.; Vent·Rak, Inc. 
Selling la:* A,M,D,I. Salesman: 1 (eng 1) 
SerYices: Warehouse 

St. Joseph 
R. C. MERCHANT & CO., INC. (See Detroit, Mich.) 

Southfield 
CARRIER & GABLE, INC., 15565 Northland Dr., (313) 

444-8980. 
Factories: Aerovox; Rotron. 
Selling To, * I. Salesmen: 3 (eng 2) 

G. & H. SALES CO. (See CinCinnati, Ohio) 
MONTIIOMERY, J. L., INC., 24001 Southfield Rd., 

(313) 358-2616. 
Factories: Better Coil & Transformer; CTS Corp.; 
Chicago Switch Div.; Circuitron; Diodes Inc.; 
Keystone Carbon; National Semiconductor; Rogan 
Bros.; Stewart-Warner; Wakefield Engrg. 

Salesmen: 3 
ST~~M~G, S. CO., 21250 10112 Mile Rd., (313) 357-

Branches: 5827 Mayfield Rd., Cleveland, Ohio, 
(216) 442-8080; 2673 Culver Ave., Dayton, Ohio, 
(513) 298-7573; No. 2 Pkwy. Center, Pittsburgh, 
Pa., (412) 922-5720; No. 2 Talcott Rd., Ste. 32, 
Park Ridge, III., (312) 775-7883; 11734 Lackland 
Industrial Dr., St. Louis, Mo., (314) 542-3636. 
Factories: Ampex; Alfred; Beckman; Baldwin
Lima-Hamilton; Century; Cohu; Curry-McLaughlin 
& Len; Dana Lab; Data Disc; Daytronic; Delta 
Design; DVAn; Dlgitronics; Ellis; Flow; Ingersoll; 
Industrial-Electronetics; Invac; Kennedy; Lebow; 
ling; . Microdot; Potter Aeronautical; Power In
struments; Pyro; PRD; Reaction Instruments; 
Sorensen; Singer Metrics (EMC Empire, Panora
mic, Gertsch, Sensitive Research); Texas Instru
ments; Time/Data; Thermotron; United Systems; 
Varian/Data; Watkins-Johnson; Wayne Kerr. 
Selling To: * A,M,D, I. (eng 20) 
Services: Repair 

WHITESELL, R. O. & ASSDCS. (See Indianapolis, Ind.) 

Ypsilanti 
OHIO INSTR. CO. (See Worthington, Ohio) 

MINNESOTA 
Anoka 
AEROL ASSOCS., INC. (See Jericho, N.Y.) 

Hopkins 
HAMILTON, GRAYDEN & FLEMMER, INC., Hamilton 

Rd'l (612) 941-1120. TWX: 910-576-2861. 
Sel ing To: * M,I. . Salesmen: 3 

Minneapolis 
ANDERSON, B. & ASSOCS., INC. (See Chicago, III.) 
ANDERSON, J. E. M. CO., 5231 Humboldt Ave. S., 

(612) 823-6459.· . 
Selling To: * A, 0, I. Salesmen: 2 (eng 1) 
Services: Repair, Warehouse, Direct Mall 

APP~ETON, H. CO. (See Los Angeles, Calif.) 
BARD ASSOCS., INC. (See La Grange, III.) 

BOHUG, C. E. CO., Box 16095, (612) 922-7011. 
Selling To: * M,D,1. ,Salesmen: 2 (eng 2) 

CARLSON ELECTRONIC SALES (See Chicago, III.) 
COM PAR TWIN CITIES, Box 16095, (612) 922-7011. 

Selling To: * M,D,1. Salesmen: 2 (eng 2) 
COZZENS & CUDAHY, INC. (See Rosemont, III.) 

EL~m~~s:,L~~0~~~~27595. E. 22nd st., (612) 335-

Selling To, * I. Salesman: 1 
ELECTRONIC APPARATUS CO., Box 7403, (612) 588-

1752. Services: Repair 
Selling To, * I,Research .. Labs. Salesman: 1 (eng 1) 

FI~~~~. %}I;S!1l1~g76_~~1~. W. 77th St., (612) 920· 

Factories: Bogen Comm.; Certron Corp.; Electro
Voice; Garrar~j Int'l. Rectifier; Jerrold Elctrn.; 
Lowell Mfg.; m6gnecord; Multicore; Telex Comm. 
Dlv.; Thordarson Meissner; Viking; Wharfedale. 
Selhng To: * A,D,I. Salesmen: 3 
Services: Warehouse 

FOSTER, M. CO., INC., 228 S. Cedar Lake Rd., (612) 
FR 4-2612. 
Factories: Astatic Corp.; Augat, Inc.; Bourns; 
Chicago Dynamic Ind.; Kurz-Kasch; Littelfuse; 
Nytronlcs; Pamotor; Phalo Corp.; Quam-Nichols; 
Sfmpson Elec.; Swltchcraft; Vactec; Weckesser 
Co.; Wood Elec. Services: Warehouse 
Selling To: * A,M,D,1. Salesmen: 5 (eng 1) 

GIBB, C. R. CO., 1311 W. 25th St., (612) 377-1200. 
Selling To: * A,D,I. Salesmen: 4 

GRANT SALES CO., 1415 S. Second st., (612) 332-
6955. 
Factories: Controls Co.; Ronk Elect. Ind. 
Selling To: * I. Salesman: 1 (elll! 1) 
Services: Warehouse 

GREEN, L. F. ASSDes. (See Chicago, III.) 
HMR, INC., 9 E. 22nd St., (612) 335-7734. TWX: 

910-576-2755. 
Selling To: * A,M,D,1. Salesmen: 6 (eng 5) 

HASSE & ASSOCS" INC., 3825 York Ave., N. (612) 
588-0551. 
Factories: Anderson Labs.; Chassis-Trak; Crate
Rite; Eastern Air Devices; Film Capacitors; MM 
Elctrn Enclosures; Markite Corp.; Omtronics Mfg.; 
Sealectro; Senflex; U. S. Components; Vent-Rak; 
Vitramon. 
Selling To: * I, Salesmen: 3 

HEIMANN CO., 5603 Lyndale Ave. S., (612) 827-5457. 
Branch: 236 7th Ave. N., Fort Dodge, Iowa, (515) 
576-2374. 
Factories: Audio Devices; Beauchaine & Sons; 
Birtcher Corp.; Carter Precision Elec.; Clairex 
Elctrn.; Cornish Wire; Edal Ind.; Hallmark Std.; 
JBT Inst.; JFD; Life Inst.; National Tel-Tronics; 
Roback; Rustrak Inst.; Triplett; Weston-Lexington 
Div.; Weston & Stack. Services: Warehouse 
Seiling To: * A,M,D,I. Salesmen: 7 (eng 2) 

HILL, F. B. CO., 6110 Excelsior Blvd., (612) 929· 
6727. TWX: 910-576-2924. 
Selling To: * 0,1. Salesmen: 4 (eng 1) 

HOLDEN, H. A., 1208 Harmon Pl., (612) 336-5353. 
Factories: Helwig Carbon Prod.; Insulation Mfgs.; 
Potter & Rayfield. 
Seiling To: * I. Services: Warehouse 

KIRKEBY & ASSOCS., INC. 821-2nd Ave. N., (612) 
377-3239. 
Factories: ,Acoplan; Acra Electric; Digital Inst.; 
Electronic Devices; IRD; Mechanical Prod.; Princo; 
Trimm, Inc.; Ward Leonard Elec.; West Inst. 
Corp.; Xcelite. Services: Warehouse 
Selling To:* D,I. Salesmen: 3 (eng 1) 

LAUB, N. J. Co., 3749 W. Broadway, (612) 588-4663. 
Factories: Antenna SpeCialists; Carl Cordover Co.; 
Hickok Electrical Inst.; Petersen Radio; Stan cor. 

LEE, J. CO., 4241 S. Toledo Ave. (612) 920-1525. 
Factories: CTS Knights; Gefco Mfg. Corp.; Hudson 
Lamp Co.; Luxo Lamp Corp.; D. Riemer Co.; 
Transistor Sys.; Wald Sound. 
Selling To: * 0,1. Salesmen: 2 (eng 1) 
Services: Warehouse, Direct Mailing 

LEE-NOONAN CO., 4575 W. 77th Sh (612) 920-7851. 
Factories: American Saw & Mfg.; Atlas Ind.; 
Buchanan Electrical Prod.; Carlon Prod.; ITT 
Blackburn; John I. Paulding; Victor Specialties. 
Selling To: * D, I.' Salesmen: 3 (eng 1) 
Services: Warehouse 

MARSHALL, R. W. CO., 6106 Excelsior Blvd., (612) 
929-0457. 
Selling To:* A,M.I. lialesmen: 3 (eng 2) 

MARSLAND ASSOCS., INC. (See Des Plaines, III.) 
MEYERS, K. W. CO. (See Chicago, III.) 
MURPHY, L. F. & ASSOC., INC., 730 Chicago S., 

(612) 333-4511. TWX: 910-576-3417. 
Selling To: * I. Salesmen: 4 

NEbSON & SON, 4005 W. 65th St., (612) 920-3414. 
Fac10ries: Globe Inds.; Groov-Pin Corp.; Rhodes, 
M. H., Inc. 

NELSON, W. K., 807 13th Ave. S., (612) 333-7203. 
Factories: Bendix Corp.; Farrand Cants. 
Selling To: * I. Salesmen: 4 (eng 3) 

NORTHERN STATES SALES CO., 1109 W. 78112 St., 
(612) 866-3468. Services: Warehouse 
Selling To: * A,M,D,I. Salesmen: 3 (eng 1) 

'PELLETIER, M. J. CO., 403 Napco Ave. N., (612) 
332-4369. 
Factories: Barrett Mfg.; Chase & Sons; Elec'l 

(St. Paul) III!INNESOTA 

Fittings; lisco Corp.; Midwest Elec. Prods.; 
Whitney Blake Co. Services: ,Warehouse 
Selling To: * 0, I. Salesmen: 3 (eng-I) 

PETERSON, F. CO., 4501 Minnetonka Blvd., (612) 
927-4453. TWX, 910-576-2835. 
selling To:* M,D,I. Salesmen: 2 (eng 1) 

PINKNEY & ASSOCS., INC., 957 Winnetka Ave. N., 
(612) 544-3628. 
Factories: Dresser Controls; Dynisco Div.; Ester
line Angus Dlv.; Fairchild Environmental Sys.; 
Halmar Elctrn.; Magnetic Products Oper.; Py
rometer Inst.; Vishay Resistor Prod. 
Selling To: * 0,1. Salesmen: 2 (eng 2) 
Services: Repair 

PIVAN ENGRG. CO. (See Chicago, III.) 
R-J SALES & ENGRG., 7100 S. France Ave., (612) 

922-l425. TWX, 910-576-3411. 
Factories: Computer Inst.; Oaven Co.; Hamlin 
Inc.; IntI. Inst.; UID; Universal Voltronics; Tech-
nipower. Services: Warehouse 
Selling To: * M,D,1. Salesmen: 2 (eng 2) 

RIDGWAY ASSOCS., INC. (See Chicago, III.) 
RIPLEY, R. & ASSOCS., 11040 Goodrich Circle, (612) 

881-8282. 
Factories: Acoustone; Columbia Elctrn Cable; 
Component Specialties; cornell-Dubilier'r Easy-Up; 
Eico; EI-Rad Mfg.; Robins Ind.; Unger E ec: Tools. 
Selling To: * A, M, 0,1. Salesmen: 2 

ROUZER SALES CO., 2355 Louisiana Ave. N., (612) 
544-3145. 
Factories: American Switch; Apex Wire & Cable; 
Circle F Ind.; Eastern Ins. Wire; Ettco Wire & 
Cable; ExCel Wire & Cable; Gem. Elec. Mfg.; 
Holub Ind.; Steelduct; M. Stephens Mfg. 
Selling To: * 0,1. Salesmen: 2 
Services: Warehouse 

SCIENTIFIC SALES CORP. (S'ee Chicago, Iii.) 
SMITH, H. P. CO., 224 W. Franklin Ave., (612) 

335-8911. 
Factories: S. H. Couch Co.; Heinemann Elec.; 
Voltron Prod. 
Selling To: * I. Salesman: 1 

STEMM, R. E., INC. (See Addison, III.) 
SYSTEMS ENGRG. ASSOC., 8633 Harrison S., (612) 

881-6386. 
Factories: Analog Devices Inc.; Atec Inc.; Cal 
Inst.; CEA Div.; Cimron Dlv.; Computer Comm.; 
Elctrn. Assoc.; Flo-Tron; S. Himmelstein; Ind. 
Electronics Corp.; Info Inst.; Matrix Corp.; 
Micro Test; Peripheral Equip.; Remex Elctrn.; 
RF Comm.; Sangamo Elec.; Shepard Labs.; Technl
Rite Elctrn.; Theta Inst.; Todd Prod.; Trans-
ducers Inc. Services: Repair, Warehouse 
Selling To: * M,I. Salesmen: 10 

TEC SALES, 9906 Chicago Ave. S., (612) 884-1180. 
Factories: All-tronics; Artisan Elctrn. 
Selling To: * M, I. Salesman: 1 (eng 1) 

WARNER. A. J., 4927 34th Ave. S., (612) 729-7371. 
Factories: Buckeye Stamping Co.; Carter Motor 
Co.; Clarostat Mfg.; Electro Products Labs.; 
General Inst.; Photomation, Inc.; Potter and 
Brumfield; Soundolier, Inc. 
Selling To: * A,D,I, Salesmen: 3 

WENCO SALES, INC., 7728 Morgan Ave. S., (612) 
866-3639. 
Factories: Beede/Elec. Inst. Co.; Bulova Watch 
Co.: Chicago Min. lamp; ETA Products; Geanini 
Voltex; Gordo~ Corp.; IMC MagnetiCS; Licon; 
Presin Co.; Thermalloy Co.; Tri Point Ind. 
Selling To: * M,D,I. Salesmen: 2 (eng 2) 

WHITMORE ASSOCS., INC. (See Chicago, III.) 

St. Paul 
COUNTRYMAN ASSOCS. CO., 1821 University Ave., 

Ste. 220 5., (612) 645-9151. TWX: 910-563-3564. 
Factories: Aleo Elctrn.; Capco Capacitors; Busseo; 
Elco; Elctrn. Molding; Elctrn. Specialty; Electro
vert; Genisco; Electro Connective Sys.; Hill ' 
Eletrn.; Industrial Tech.; Infinetics; Michigan 
MagnetiCS; Mossman-Elliott; National Radio; Paci
fic Resistor; Philamon; Prlmec; Sonotone; Sun
bank; Systems Enclosures; Thermal Circuits; 
Ting&tol; ,Varadyne; Voltronics. 
Selling To: * M,D,I. Salesmen: 4 (eng 1) 
Services: Warehouse, Direct Mailing 

CULLEN, H. A. & ASSOCS., 1595 Selby, (612) 646· 
7371. TWX, 910-576-2740. 
Factories: Acme Elec.; Acton Labs; Admiral Cants. 
Inc.; Bowmar Inst.; Gulton Ind.; JPM Co.; Jarry 
Eletrn.; Memcor; Scan be Mfg.; Technology Inst.; 
Tansitor Eletrn.; Torotel. 
Selling To: * M,I. Salesmen: 3 (eng 3) 

DeBECK ASSOC., INC., 2119 Grand, (612) 690-1557. 
Factories: Accutronics; Astra-SCience; Chronolog; 
Craig Sys.; Canoga Elctrn.; Digital Devices; In
formation Displays; Kato Engrg.; librascope Dlv. 
Selling To: * I. Salesman: 1 (eng 1) 

ENGELBRETSON, W. CO., 906 Ottawa Ave., (612) 
222-2338. 
Selling To: * A,D,I. Salesmen: 2 (eng 1) 

HEYDA, B. CO., 3830 Rustic PI., (612) 484-8531-
Factories: Amco Eng.; Barnes Corp.; Controls 
Res.; Control Switch Div. CCA; Mac Panel; Tech
nical Wire Prod. 
Selling To: * M,D,I. Salesman: .1 

MAGNUSON ASSOC. '(See Chicago, III.) 
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MINNESOTA (St. Paul) 

In 
St. Louis 

Wichita 

IT'S 

~BVSE 
·SAL~S yeo. 

"* For 
Aggressive 

Sales and Service 
of 

Electronic Compon~nts 
Hardware • Wire & Cable 

• 
P.O. Box 68 

214 North Second St. 

3256 

St. Charles, Missouri 
• 63301 

• 
Phone~; 

314·725-6667 
314 - 739·1613 

• 
TWX: 

910 - 760-1720 

SALES REPRESENTATIVES DIRECTORY - Geographical 

MELIUS, E. & ASSOCS., INC., 3758 Dunlap SI. N., 
(612) 484-8541. TWX: 910-563-3672. 
Factories: Assoc. Test Labs; Atohm;, Barry Con
trols; Continental-Wirt; Jeffers,Speer; Jonathan 
Mfg.; Metex Elec.; Molex Prod.; Richco Plastics; 
Rowe Ind.; Sage Elec.; Signalite; Struthers-Dunn. 
Selling To: * M,I. Salesmen: 3 (eng 2) 
Services: Warehouse, Direct Mail 

OSZMAN, E. W., 932 W. Montana Ave., (612) 488-
1811. 
Factoriu: Jersey Specialty Co.; Temple Sound 
Equipment; Tri-Ex Tower Corp.; Workman Elctrn. 
Prod. 
Selling To: * D. Salesman: 1 

RAGON, R. G., INC., 1136 W. Larpenteur Ave., (612) 
488-6634. TWX: 910-563-3736. 
Selling To: * 0,1. Salesmen: 5 (eng 4) 
Services: Warehouse 

Wheeler, R. J., Griggs-Midway Bldg., (612) 644-9557. 
Factories: Hotpack Corp.; Kewaunee. 
Selling To: * I. Salesmen: 2 

MISSISSIPPI 
Brookhaven 
SOMNER, w. L. co., INC. (See Shreveport, La.) 

Tinsley 
SOMNER, w. L. co" INC. (See Shreveport, La.) 

MISSOURI 
Berkeley 
FLORENCE & MEYER, INC. (See Kansas City, Mo.) 

Bridgeton 
CLEMENSON-LARRABEE CO. (See Kansas City, Mo.) 
KOENIG·MYERS ASSOC., (See Shawnee Mission, Kans.) 

Creve Coeur \ 
INLAND ASSOCS. (See Mission, Kansas) 

R. W. FARRIS CO •• INC. 
1715 Baltimore Avenue 
Kansas City, Mo. 64108 
Harrison 1·1751 A.C. 816 

DIPRO. INC. 
115 Progress Parkway 

P.O. Box 1428 
Maryland Heights, Mo. 63042 

432.3780 A.C. 314 

E!r~ 
CONCENTRATED AN.Q 

EXPERIENCED COVERAGE 
in the 

"HEART OF 
MIDWEST AMERICA" 

SERVING THE DISTRIBUTOR 
AND MANUFACTURER 

(For alphabetical listing see page 3213) 

Florissant 
MARSLAND ASSOCS., INC. (See Des Plaines, III.) 
O. E. M. SALES CO., INC. (See Indianapolis, Ind.) 

Hazelwood 
PIVAN ENGRG. co. (See Chicago,III.) , 
POLY-ONICS, INC. (See Leawood, Kans.) 
THOMAS & MODRCIN, (See Shawnee Mission, Kans.) 

Jefferson City 
VIGNOLA, c. A. ASSOC., 2611 Schellridge Rd., (314) 

635·1023. 
'Branches: 9807 Drury, Kansas City, Mo., (816) 

763·3578; 10371 San no is, SI. Louis, Mo., (314) 
542·4991; 1508 Bellevue Blvd., Bellevue, Neb., 
(402) 734-1134. Services: Warehouse 
Selling To:* A,D,I. Salesmen: 4 (eng 1) 

Kansas City 
AUTOMATIC GENERAL ELECTRIC SALES, INC., 6550-E 

Troost Ave., (816) 333-8206. 
Branch: Box 1006, Richardson, Texas, (214) 235· 
3577. Selling To:* M,D,I. 

BETTIS, M. E. CO" 3706 Broadway, (816) LO 1-0772. 
Branches: 423 N_ Fountain, Wichita, Kan., (316) 
MU 5·7441; 9103 Bessemer, SI. Louis, Mo., (314) 
HA 9-2099. 
Factories: Antenna Specialists; Astatic Corp.; 
Bliley Elec.; CTS Knights Crystals; Clauss Cutlery; 
Controlonics; Milli-SWitCh'h Reon Resistors; Gar· 
rett Elecl. & Cable;' Sc rack Electrical Sales; 
Seco Elctrn; Taylor Elec.; Torrington Mfg.; Tri-Ex 
Tower; Union Switch & Signal; Varo Inc. 
Selling To: * M,D,I. Salesmen: 5 (eng 3) 

BURTON, R. R. SALES CO., INC., 1016 Baltimore 
Ave., Rm. 312, (816) 471·2850. 
Factories: ADC Prod.;CTS Knights; Daven Div.; 
Gulton Ind.; Nytronics; Weston Insl. 
Selling To: * I. Salesmen: 2 (eng 1) 

CLEMENSON·LARRABEECO., 3709A Summit, (816) 
931-0657. 
Branch: 2725 Beloit Dr., Bridgeton, Mo., (314) 
739-6857. 
Factories: Argos Products; Dynascan Corp.; ERA 
Acoustics; Fedtro; Luxo Lamp; MCI; Peerless 
Telerad; Perm a-Power; Pomona Elctrn.; Trimm, 
Inc.; Trutone Elctrn.; TUrret Elctrn. 
Selling To: * A,D,1. Salesmen: 2 

COLLINS-CARLSON·HEMPE-LECTROREPS, INC., Box 
10719. ' 
Branches: 4121 75th 51., Des Moines, Iowa; 
No.6 Bank Sq., E. SI. Louis, 111. I 
Factories Ampex; Antennacraft; Cornell-Dubilier; 
Fanon Elctrn; Game Ind.; I. E. Mfg.; Merit Coil; 
Recoton Corp.; Sencore Inc.; Weller Elec.; Work
man Elctrn. 
Selling To: * A,D. Salesmen: 3 (eng 3) 

CONROW CO., 3300 Wyoming, (816) 531-6065. 
Factories: Chelsea; Eagle Signal; Fenwal; Mack· 
worth Rees; Oven Sys.; Photoswitch; E. L. Wie· ' 
gand. Services: Warehouse 
Selling To: * M,D,1. Salesmen: 4 (eng 1) 

ELLIOTT, L. CO., INC. (See Missouri City, Tex.) 

FA:~~~i7:j. W. CO., INC., 1715 Baltimore, (816) 

Branch: Box 1428, Maryland, Hghts., Mo., (314) 
432-3780. Services: Representative 
Selling To: * A,D,I. Salesmen: 6 (eng 2) 

(See Advertisement This Page) 

FLORENCE & MEYER, INC., 406 W. 34th SI., (816) 
561-7282. TWX: 910·771-3058. 
Branches: 8650A Airport Rd., Berkeley, Mo., (314) 
JA 1·6800. TWX, 910,760·1625; 2900 Woodland, 
Wichita, Kan., (316) TE 8-7226. 
Factories: Alpha Wire; Bourns,lnc.; Dickson 
Elctrn.; Dynisco; Electronic Res.; Midwec; Micro
dot, Inc.; National Semiconductor; Sloan Co.; 
Staco, Inc.; Sterling Inst.; Terada; Torotel; 
Viking Ind. 
Selling To: 0,1. Salesmen: 4 (eng 4) 

GILBERT, J. M. CO., 131 E. 70th St., 
Factories: Electro Mechan9 Co.; Electro Products 
Lab.; Elmwood Sensors; Force Ltd.; United Elec· 
tric Contls.; Vulcan Elec.; Zero Max Co. 
Selling To: * I. Salesman: 1 (eng 1) 

HARRIS-HANSON CO. (See St. Louis, Mo.) 
, Selling To: * D,I,Consumer Products. Salesmen: 3 

Services: Warehouse 
K & M SALES CO., 1627 Main SI., (816) 471·1355. 
KAY SALES CO., 2600 Grand Ave., (816) 221·8586. 

Factories: Continental-Wirt 'Elctrn.; Curtiss Inst.; 
E.T.M. Corp.; M.I.A.L Inc.; Quality Transformers; 
Rayonic Corp.; Syracuse Elctrn. 
Selling To: * M,D,1. Services: Warehouse 

KELLY·SCHMITZ·WINKELER ASSOCS., 7546 Troost 
Ave., (816) 363·5651. 
Branches:, 2319 Hampton Ave., St. Louis, ,Mo., 
(314) ST 1·6111; 3831 43rd'St., Des MOines, Iowa, 
(515) CR 9·9235. 
Selling To: * D,1. Sal,esman: 4 (eng 4) 
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SALES REPRESENTATIVES DIRECTORY - Geographical (Beverly) NEW JERSEY 

ROES, H. A. & CO., 2601 Cherry, (816) 221·0866. 
Factories: Conant Labs.; Dow·Key CO.j. Electrical 
Plastic; Industrial Elec. Hardware; ·B·T Inst.; 
E. F. Johnson; J. W. Miller Co.; New·tronlcs; 
Ohmlte Mfg.; P & M E Dlv.; Rlchco Plastics; 
Sonotone Corp.; Womer Elctm. 
Salline To: * A,M,D,1. Salesmen: 4 (eng 3) 

THRO INDUSTRIAL SALES CO., Box 7244, (913) 362· 
2533. 
Factories: Armstrong Prod.; Brevel Prod.; Cherry 
Electrical Prod.; Oelta Gear Co.; ENM Co.; Fasco 
Ind.; Truheat Corp. 
Selling To: * 0,1. Salesmen: 2 

VIGNOLA, C. A. ASSOC. (See Jefferson City, Mo.) 
WINSLOW, E. A. (See St. Louis, Mo.) 

Kirkwood 
SIMPSON ENTERPRISES (See Wichita, Kan.) 

Maryland Hgts. 
DIPRO, INC., 115 Progress Pkwy" (314) 432-3780. 
FARRIS, R. W. CO., INC. (See Kansas City, Mo.! 

St. Charles 
BUSE SALES CO., 214 N. 2nd St., (314) PE .·,.,3. 

TWX: 910·760·1720. 
Factories: Tensollte; HloG; Torwlco; Dlgltran; 
Lockheed; Star·Tronics; Matrix. 
Selling To:* M,D,I. Salesmen: 3 

Services: Warehouse 

(See Advertisement Page 8256) 

St. Louis 
AEROL ASSOCS., INC. (See Jericho, N.Y.) 
BErtlS, M.E. CO. (See Kansas City, Mo.) 
COZZENS & CUDAHY, INC. (See Rosemont, III.) 
DOUGLAS, C. H., 1110 S. Brentwood Blvd. 

Factories: Duncan Elec.; Glenn PaCific; Meter 
Devices Co.; Sorge I Elec. 
Selling To: * 0,1, Electrical Contractors & Utili· 
ties. Salesmen: 2 (eng 2) 

DOWELL, T. L., INC. (See Overland Park, Kans.) 
ENGINEERING SERVICES CO., 6717 Vernon Ave., 

(314) 728-2233. 
IIranches: 7924A State Line, Prairie Village, Kan., 
(913) 649·4000; 1026 3rd Ave. S.E., Cedar Rapids, 
Iowa, (319) 366·1591. 
Factories: Carborundum; Conap Inc.; Cook Elec.; 
General Inst.; Genisco Technology Corp.; Grana 
Ind.; Harowe Servo Contls.; Joy Mfg.; Korry Mfg.; 
Lectro Magnetics; Magnetic Shield Div.; Melcor 
Elctrn.· Moorlee Mfg.' Thermalloy; Transformer 
Elctm.; Voltron Prod.; Weldmatic Div.; S. S. White 
Ind. Dlv. Services: Warehouse 
Selling To: M,1. Salesmen: 7 (eng 5) 

FIXMAN, G. ENGRG. CO., 8160 Stanford Ave. 
HARRIS·HANSON CO., 2814 S. Brentwood Blvd., 

(314) 962·9895. TWX: 910·760·1650. 
Branch: 7916 Paseo St., Kansas City, Mo., (816) 
444.9494. TWX, 910·771·2160. 
Selling To: * M,I. Salesmen: 7 (eng 6) 
Services: Repair 

HILL & CO., 915 Buder Bldg., (314) 621·1818. 
Selling To: * I. Salesmen: 2 

KELLY.SCHMITZ.WINKELER ASSOCS. (See Kansas 
City, Nlo.) 

KEMCO INC. (See Irving, Texas) 
KEMP ENGRG., CO. INC. (See Dallas, Texas) 
LEEMARK ENGINEERS INC. (See Leawood, Kan.) 
MACDONALD, B. C. & CO., 1265 Research Blvd., 

~~~~g::;~8llSouthwest Blvd., Kansas City, Kan., 
(913) AD 6·7434; 1402 W. Douglas, Wichita, Kan., 
(316) AM 7·9978; 507 E. Markham, Little Rock, 
Ark., (501) FR 6·6331. 
Factorles: Beryllium Corp.; Black Drill; Briney 
Mfg.; Busch Co.; Cadillac Stamp Co.; Cmclnnati 
Milling; Davis Div.-Giddlngs & Lewis; Detroit 
Broach; Detroit Reamer & Tool; Dixie Tool; 
Eclipse Dlv.-lliinois Tool; Excello·Bryant Dlv.; 
Excello·Robbins Dlv.; Federal Products; Goddard, 
& Goddard; Hell·Coil Corp.; Hellos; Michigan Wire 
Cloth; Oilite; Ready Tool; Ren Plastics; Rock of 
Ages; SandVik' "Coromant"; Schaefer Machine; 
Scherr·Tumico; Severance Tool; Sierra Machine; 
Thurston; UniVersal Engineering; Van Keuren Co.; 
Wheel Trueing Tool; Zephyr Mfg. Co. 
Selli'll To: * M,D, I. Salesmen: 12 
Services: Repair, Warehouse. 

MYERS, R. ,E. & SON, 504 ,Loudermon Bldg., (314) 

~~~~:i:; . Circle F Ind.; Ideal Ind.' Mlnerallac 
Elec • Precision' Cants.; Radix Wire; M. H. Rhodes. 
Selling To: * 0,1. Salesmen: 2 (eng 1) 

OZARK ELCTRN. MKTG INC., 2573 Woodson Rd., 
(314) 423·7200. 
Selling To: * I. Salesman: 1 (eng 1) 

SCIENTIFIC SALES CORP. (See Chicago, III.) 
SEBRIGHT, R. D. & CO., 7120 W; Florissant, (314) 

261'()o55. 
Factories:' Acromag; Bruce Ind. Contls.; Del 
Elctrn.; Spar Elctrn. 
Sellin\! To: * M,D,I. Salesman: 1 (eng 1) 

SHAW, R. CO., 2831 Hampton Ave'l (314) 647·8866. 
Selling To:* A. Sa esman: 1 (eng'l) 

SHERIDAN ASSOCS., INC. (See Cincinnati: Ohio) 
S. STERLING CO. (See Southfield, Mich.) 
STILL, P., 9415 Old Bonhomme Rd., (314) 993-2077. 

Factories: Hitchlner Mfg.; Molex Prod.; Stampings 
Inc. 
Seiling To: * A,I. Salesman: 1 (eng 1) 

TECHNICAL MARKETING ASSOCS:, INC., 2050 Wood· 
son Rd., (314) 427·3600. TWII: 910·765-0938. 
Branch: 5827 Outlook, Mission, Kans., (913) TE 
1·2888. TWX: 910·743·6858. 
Factories: Alpha Ind.; Atohm; Glasselal; Sage; 
Sigma Inst.; Schejeldahl; Solid State Prod.; Tech· 
niPowert· Transistor Eletrn.; Zero Mfg. Co. 
Selling 0: * M,I. Salesmen: 4 (eng 4) 
Services: Warehouse 

VIGNOLA, C. A. ASSOCS. (See Jefferson City, Mo.) 
WINSLOW, E. A., 206 N. Clay Ave., Rm. 201, (314) 

965·5880. 
Branch: 1217 Linwood Blvd., Kansas City, Mo., 
(816) 753·7924. 
Factories: Anchor Elec. Div.; National Acme. 
Selling To: * 0, I. Salesmen: 2 
Services: Warehouse 

lAK & ASSOCS., 230 S. Bemlston.! 1314) 727-8559. 
Selling To: A,M,D,I. sa esmen: 5 (eng 5) 
Services: Repair, Warehouse 

NEBRASKA 
Bellevue 
VIGNOLA, C. A. ASSOC. (See Jefferson City, Mo.) 

Omaha 
BANGH, c. R., 524 W. O. W. Bldg., (402) 341·4232. 

Factories: Automatic Switch; Duncan Elee.; Flint 
Steel; Insul·8·Corp.; Knopp, Inc.; Memco Mfg.; 
Meter Devices; Moloney Elec.; Rochester Inst. 
Sys.j Solid State Controls. 
Sel"ng To: * I. Salesmen: 2 (eng 2) 

NEVADA 
Las Vegas 
O'HALLORAN ASSOCS. (See N. Hollywood, Calif.) 

NEW HAMPSHIRE "
Dover 
PERRON, R. & CO., INC. (See Norwood, Mass.) 

Gilford 
YALE ASSOCS., Cherry Valley Rd., (603) 293·2285. 

Factories: Oynasll Corp'i Kollmorgen; Link Dlv.; 
National stathamia· Numencal ContI.;, Rock of Ages 
Corp.; l. S. S rrett· Symbar !';orp.; Webber 
Gage Div.; Wild Heerbrugg Inst.; Gordon Yale 
Assocs. Services: Repair, Engineering 
Selling To: * "1,1. Salesmen: 5 (eng 4) 

NEW JERSEY 
Bergenfield 
GRAYI _ H. ASSOC., INC'L 20 Foster St., (201) 384· 

364;1. TWX: 710·991·9172. 
Factories: ASM Corp.; Alrco Sp~er Elctm.; Collins 
Radio; Elpac Camp.; General Semiconductors; 
Jan Hardware Mfg.; Laser Optics; Northem Engrg. 
Labs.; Silicon Transistor; Specialty Connector; 
Technical Elctm. Dist.; Thermal Sys.; Victory 
Engrg.; Wall Mfg. 
Selling To * M,O,I. Salesmen: 4 (eng 2) 
Services: Warehouse, Mailing 

(See Advertisement This Page) 

Berkeley Heights 
LUCEI R. P. & co., ,INC., 30 Locust AVe., (201) 

484.&440. TWX: 710·984-7965. 
Branches: 1300 Jericho Tpke., New Hyde Park, 
N.Y., (516) 437·4550. TWX: 710·984-7985; 8717 
Patton Rd., Philadelphia, Pa., (215) 884·8385. 
TWX: 710·984-7965; 19 E. 21st St., Baltimore, 
Md., (301) 752·8200. TWX: 710·984-79&5. 
Factories: Airllyte Elctm.; Autronlcs Corp.; 
Bendix Corp.;' Birtcher Corp.; Cedar Engrg. Dlv.; 
Electro.Mechanlsms; Helical Prods.; Landis & 
Gyr; Lee Contls.; NSK Corp.; Parker·Hannltin; PCA 
Elctm.; SKF Inds.; Taylor Devices; Zero Mfg. 
Selling To:* M,D,I. Salesmen: 9 (eng 6) 
Services: Warehouse 

Beverly 
BARNHILL & ASSOCS., INC. (See Timonium, Md.) 

harald gray assacla .... s. I"c.· 

Engineering Oriented, Manufacturers' 
Representatives Serving OEMs and Distributors in the 

New York. New .Jersey. 
Metropolitan Area 

20 Foster Street, Bergenfield, N. J. 07621 
N.Y.-212 BRyant 9-3766 

N.J.-201-384-3643 
TWX 710-991-9772 
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NEW JERSEY (Caldwell) SA,LES REPRESENTATIVES DIRECTORY - Geographical 

Caldwell 
CERF, A. & co., 512 Bloomfield Ave., (201) 226· 

2263. 
Branches: Ellicott City, Md., (301) 46.5·1493, 
Willow Grove, Pa.,' (215) 657-0282, Hillsdale, 
N.J., (201) 391·2039 .• 
Factories: Benjamin Elctrn., Bussman Mfg. Div., 
Enterprise Dev. Corp., ERA, Euphonics, Grundlg 
Elctrn., Lectrotech, Lowell Mfg. Co., Norelco, 
Superior Insulated Wire Corp., Terado Co., 
Transcriber Co., Weller Elec. 
Selling To: * A,D. Salesmen: 4 
Services: Newsletter & Memo Book 

Califon 
WILLIAMS J. ASSOCS., Box 264A, (212) 691·2530. 

Branch:' 55 Morton St., New York, N.Y., (212) 

~i~i~~i~~; Falrlane Eletrn., Leader Inst., Space 
Age Microcircuits. Services: Direct Mail 
Selling To: * D,I. Salesman: 1 (eng 1) 

Camden 
BARRETT, J. N., ASSOCS., INC., 812 Federal St., ' 

(609) 365·2680. TWX: 710·891·7379. 
Factories: Aerovox, Bendix Semiconductors, Eldre 
Components, Hartzell Elctrn., Sherold Crystals, 
Walbern Devices, Wheelock Signals. 
Selling To: * 11'1,0,1. Salesmen: 2 

MAGUIRE, J. A. & CO., 726 Cooper St., (609) 
966·3118. TWX: 710·891-7081. 
Branches: 5716 York Rd., Baltimore, Md' l (301) 
433·2613; 705 Park Ave., Rm. 212, Plainfield, 
N.J., (201) 754·6400; 440 West End Blvd., Win' 
ston·Salem, N.C., (919) 723·5980. 
Factories: American Enka Corp., Davis & Hemp· 
hill· Electronic Specialty, Electro·Sonics, EII11· 
wood Sensors, Engineered Wire & Cable, Forbes 
& Wagner, Metal Etching Corp., Siemens America. 
Selling To: * M,D, I. Salesmen: 8 (eng 3) 
Services: Warehouse 

(See Adv. This Page, 3248, 3260, 3272) 
Q. E. O. ELCTRNS., INC. (See Mt. Vernon, N.Y.) 

Carlstadt 
HOYT SALES CORP., 440 Barell Ave., (201) 935-
0045. 
Factories: Cartriseal Corp., Clements Mfg.; D. B. 
Flower Mfg., Imperial Metals Co., Peer Bearing 

Co.; Phoenix Elec. Mfg., Pure Carbon Co., Surface 
Finishes 'Co.; Technical Components Co. 
Selling To; * I. Salesmen: 3 (eng 2) 
Services: Manufacturers/Reps. 

Cherry Hill 
HUNT ASSOCS., INC., Box 98, (609) 428·6666. 

Branch: 19 W. Pennsylvania Ave., Towson, Md., 
(301) 828·4408. , 
Factories: Alpha Metal, Argus Engrg., Clmron; 
Hexacon Elec. 
Selling To: * I. , Salesmen: 3 (eng 2) 

J. H. ELCTRN. SALES CO. (See Towson, Md.) 
McCOY, 1., Box 20, (609) 428·3444. 

Factories: Air Pax Elctrn.; Patwin Elctrn.; Potter 
& Brumfield. 
Selling To: * M,D,I. Salesmen: 2 (eng 2) 

MID·EASTERN ASSOCS., 1759 Country Club Dr. 
Factories: Continental Connector; Flltron Co.; 
Sterling Transformer; Stewart·Warner Micro-
circuits. Services: Direct Mall 
Selling To:* M,D,I. Salesmen: 2 (eng 2) 

MOXON ELCTRNS. CORP. (See Los Angeles, Calif.) 
SCHIBLEY ASSOC., INC. (See Fairfax, Va.) 
TRINKLE SALES, INC., 500 N. Kings Hwy., (609) 

667-3500. TWX, 710-892·0749. 
Factories: Nortronics Co.; Perma Ppwer Co.; 
Quam Nichols Co.; Raytheon; Sprague Prod.; 
Swltchcraft; Thordarson Meissner. 
Selling To,* D,I. Salesmen: 7 (eng 5) 
Services: Warehouse, Direct Mall 

, WHITE, H. J. CO., INC., 302 W. Marlton Pk., (609) 
428·2304. 
Branch: 320 Hillen Rd., Towson, Md., (301) 

'828·6373. ~ 
Factories: American Radionic; Electronic Res.; 
ESC Corp.; Ideal Precision Meter, STOP, Inc., 
Tansitor Elctrn. 
Selling To: * I. Salesmen: 3 

Cinnaminson 
MILLER & DIETZ CO., 2122 Meetinghouse Rd., (609) 

829·9291. 
Branch: 303 G Queensdale Dr., York, Pa. , 
Factories: R B Dennison Co.; Fast Heat Element 
Mfg., Gemco Elec., Industrial Solid State Contls.; 
Joy Mfg.; Photomation, Inc.; Tenor Company. 
Selling To: * M,D.1. Salesmen: 4 (eng 3) 
Services: Factory Rep. 

ENGINEERING REPRESENTATIVES 

Instruments & Systems 

COMPETENT PROFESSIONAL REPRESENTATION 
FOR 'QUALITY MANUFACTURERS 

a leader since 1964 

ELECTRONIC COMPONENTS AND MATERIALS 
REPRESENTING: 

American Monarch 
Brand-Rex Dlv., American Enka Corp. 
Davis & Hemphill 
Electronic Specialty Company 
Elmwood Sensors, Inc. 
Engineered Wire & Cable 
The Metal Etching Company 
Siemens America, Inc. 

SERVING: 
Eastern Pennsylvania 
South 1ersey 

CAMDEN, N. J. 08102 726 Cooper St. Phones: 609-966-3118~215-627-1670 
PLAINFIELD, N, J. 07060 705 Park Avenue Phone: 201-754-6400 
BALTIMORE, MARYLAND 21212 5716 York Road Phone: 301-433-2613 
WINSTON-SALEM, N. C.27101 440 West End Blvd. Phone: 919-723-5980 

3258 (For alphabetical listing see page 3213) 

Clark 
DELANEY, H. R. SALES, 78 SWeetbriar Dr., Apt. 6, 

(201) 382-7643. 
Factories: Core·Tronies; Fair·Rite Prod:, General 
Magnetic; Jamestown Plastics; U.S. Magnet & 
Alloy Corp. 
Selling To: * M,1. Salesman: 1 (eng 1) 

Clifton· 
AEROL ASSOCS., INC. (See Jericho, N.Y.) 
GRIMM, SIEGEL ASSOCS., INC., 246 Clifton Ave., 

(201) 773·5010. 
Factories: American Machine & Foundry Co.; G·v 
Contls., Inc.; Micro Devices Corp., Rundel Com
ponents, Inc.; Struthers·Dunn, Inc. 
Selling To:* M,D,1. Salesmen: 4 (eng 4) 

Collingswood 
RANDALL, J<. CO. Box 100, (609) 854·3323. 

Branch: 200 Washington Ave., Towson, Md., (3.01) 
823·1970. 
Factories: Ammon Inst.; Churchill Corp.; Dexon; 
Glentronics; Hammarlund Mfg., High Energy; 
Multi·Flex Seals; Relay & Control; Servo Dev., 
Tel Labs.; Transformer Technicians. 
Selling To:* A,M,I. Salesmen: 3 (eng 3) 

Cranford 
RAY FARA ASSOCS. (See Manhasset, N.Y.) 

East Brunswick 
SECO INDS., INC. (See Jamaica, N.Y.) 

East Orange 
DENNING ASSOCS. (See Wakefield, Mass.) 
FRIEDMAN ASSOCS., INC., 110 Halsted St., (201) 

673·2500. ' 
Branch: 174 Wetheril Rd., Garden City, N.Y., (516) 
PI 6·5199. 
Factories: Associated Res.; American Optlcai; 
B & F Inst.; Beckman; Bytrex Dlv.; Cohu Elctrn.; 
Delta Design; Gencom Div.; Hughes Electron; 
Microdot. 
Selling To: * M,i. Salesmen: 5 (eng 4) 
Services: Repair, Warehouse 

(See Advertisement This Page) 

MEASUREMENTS UNLIMITED (See Elkins Pk., Pa.) 

Edison 
KELLER, L. W. & ASSOCS. (See N. Bellemore, N.Y.) 

Englewood 
ANDREWS ,& ANDREWS, INC. (See Huntington, N.Y.) 
CENTRAL ASSOC., 44 N. Dean St., (201) 568·.0808. 
:~~~8:ol1 Commercial St., Plainview, N.Y., (516) 

Factories: Alfred Elctrn.; DeMornay·Bonardl; E & 
M Labs.; Electrochrome; Electro/Data; Jerrold 
Elctrn.; Measurement Control Devices; Micro· 
wave/Sys.; Structural Tech. 
Selling To: * ·A,M,1. Salesmen: 5 (eng 3) 

Englewobd Cliffs 
TALBE CO., INC., 19 Sylvan Ave., (201) 947·5038. 

Branches: 5899 Huberville Ave., Dayton, Ohio, 
(513) 253·5351; 640 Murray La., Des Plaines, 
III., (312) 956·0316; 38 Barmore Dr., Stamford, 
Conn., (203) 322·6570; 45 Washington St., Bing
hamton, N.Y., (607) 723·3521· 60 Route 59, 
Monsey,' N.Y., (914) 352·6422; 4401 Roosevelt St., 
Hollywood, Fla., (305) 981-7225; 2031 Chippewa 
Trail, Maitland, Fla., (305) 647-8744. 
Factories: KDI Prep is ion Prod.; Pho·Tronics; Poly
Scientific Corp.; Stanford Applied Engrg.; SAE-Ad
vanced Packaging; Teller Ind.; Fredericks Co. 
Selling To: * M,I. Salesmen: 9 (eng 7) 

TALCOMP CO., INC., 19 Sylvan Ave., (201) 947·5038. 
Factories: Amuneal Mfg.; Lerco Co., Inc., Triad 
Transformer; Triad Dist. Div.; Utrad Corp. 
Selling To* D,I. Salesmen: 8 (eng 7) 

Fairfield 
CONOVER, C. E. & CO., INC., 333 Passaic Ave., 

(201) 228·1400. TWX: 710·734·4342. • 
Branches: 83 Concord St.) Framingham, Mass., 
(617) 872·3524; 2800 Bnstol Pke.: Cornwells 
Hgts., Pa., (215) 637·0707. TWX, 510·667·1611; 
55 Central Ave., E. Farmingdale, N.Y., (516) 293· 
9332; 5247 N.W. 36th St., Miami Springs, Fla., 
(305) 887·7443. 
Factories: Parker Seal; Resistoflex Corp. 
Services: Warehouse 

GARTEN, L. A. & ASSOCS., 375 Passaic Ave., (201) 
226·7800. TWX: 710-734·4348. , 
Branch: 947 Old York Rd., Abington, Pa., (215) 
927-120.0. 
Factories: Airborne Inst. Lab.; Dynamic Sys. 
Elctrn.; Edwin Ind.; Elgar Corp.; Holt Inst. Labs.; 
Lavoie Labs.; Micro Inst: Co.; Microdyne Inst.; 
Pacific Electro Magnetics Co.; Rohde & Schwarz; 

eem/1969 



SALES REPRESENTATIVES DIRECTORY - Geographical (Mahwah) NEW JERSEY 

spencer·Kennedy Latis. sirvlcis: Repair 
Sellinl TI: * I. salesmen: 8 (eng 8) 

KLS ASSOes., 387 Passaic Ava., (201) 228-2525. 
Branch: 332 E. 84th St., New York, N.Y., (212) 
233-4849. 
Factories: Argus Engrg'L California Sys. Camp.; 
Datatron, Delta Design, tederal Tool Engrg., Non 
Linear Sys., Shepard Labs., Stellarmetrlcs. 
Seiling To * M,I. . ... Salasmen. 4 (eng 3) 
Servlcas. Repair, Spare Parts Stock 

Fairlawn 
NE~~~~500~' ASSOCS., 13-08 Morlot Ava., (201) 

Factarlas. Mamco Corp., Varied Indl. Products. 
Selllna: To: * I. Salasman: 2 

Fort Lee 
HUGHES, K. E. CO~ INC., 2175 Lemoine Ava., (201) 

944-1600. TWX: ,10-991·9785. . 
Factories: Clary Corp., Computer Inds.· Can· 
nectlcut Technical, Diversified Numeric APpllca. 
tlons, Eiasco; Emcor, McLean Ena:ra:. Labs., Parker 
Inst .. , Raytheon Computer, Taurus, Vera Elctrn. 
Seiling To. * M,I. salesmen. 3 (eng 3) 
Services: Warehouse, Mall List 

TMC SALES CORP., 2465 Lemoine Ava. 

Freehold 
METROREP, INC. Box 782, (212) WO .... 2000. 

Branch: New York, N.Y., (212) WO .... 2000, Wash· 
Ington D.C., ENterprise 1·3223. 
Factories. American Crown, E. L. Hearn Co., 
Stanford I nt' I. 
Sellina: To:* A,M,D,I. . Salesmen: 2 (eng 2) 
Services: Repair, Warehouse 

Glendora 
ELECTRON IC DEVICES & CONTROLS CO., 1016 Black 

Horse Pike, (609) 939·2200. 
Factories: Aquatronlcs, Electronics Corp., Fair· 
child Contls., Taber Inst. 
Seiling Ta:*. M,DWI. 
Services: Repair, arehouse 

GlenRock 
RINGER, R. L. CO., Box 1141 (201) 444·1434. 

Factories: Calabro Plastics, Chassls-Trak, Com· 
ponents Corp•l· Green Inst., Nlfe, Inc., Poxylube, 
Scientific Int'. Marketing, Vent·Rak. 
Seiling To: * I. Salesman: 1 (eng 1) 

Hackensack 
MOXON ELCTRNS. CORP. (See Los Angeles, Calif.) 
RIBBLE,/ C. H., CO., ·INC., 31 DI Carolls Ct., (201) 

342·~602. . 
Factories: Anderson Power Prod., Delavan Mfg. 
Co., Dohrman Inst., Eafle Signal,i Fast· Heat Ele· 
ment, Gemco Industria Conti., I;eneral Elec. 
Selling To: * I. Salesmen: 8 (eng 7) 
Servlcas: Repair, Warehouse,' Panel Dept. 

Haddonfield 
BRADDOCK ASSOC., Box 305, (609) 429-0087. 

Branch: 80x 875, Bowie, Md., (301) 262-0741. 
Factories: Austln·Craft Co., Barco, Inc., Cush 
Craft, Gold Line Connector, Graphic Elctm'L!,erb 
Kreckman, Milwaukee ReSIstor, National .... dlo, 
Olektron. 
Selling TD: * I. Salesman: 1 (eng 1) 

COMPAR PHILADELPHIA, 15 Potter St., (609) 429· 
1526. 1WX: 7100896-0679. 
Factories: Denes Co.' Electronlzed Chemicals 
Corp'i Electro Material. Corp., Judd Wire DiY., 
Signetics Corp. 
Selling To: * M,I. Salasmen: 2 

CHURCHILL, F. W. 50 Upland Way (609) 429-7871. 
Factories: Hamilton Hall Res •. , Marvel Elec., Rola 
Div., Tech Labs. selling To: * A,I. 

K'~~~RN. SALES CO., 15 S. Haddon Ava., (609) 

Factories: Alberox Corp., Ansan Tool & Mfr., 
Boker's, Inc., Chester Cable Corp'i., Clmco Wrre 
& Cable Co.· Merit Screw Machine .. rod., Pierce· 
Roberts Rubber, Risdon Mfg., Southern Elctrn.; 
Voltube Corp. 
Sailing To: * I. Salesmen: 2 

M & S ASSOCS., INC., Box 185 (609) 429-7055. 
Branch: Box 267, sellersvl~le, Pa., (215) BA 
9-7575. 
Factories: Astrocom Elctrn.· Duffers Assocs., 
Electro-VOice, Electronic Precision Circuitry, 
Goldsman, GultOn Ind., MM Elctm. Enclosures, 
TDX Corp., TRW( Inc., Torr Labs. 
Selling To: * MI . Salesmen: 6 (eng 3) 
Services: Stockmg Reps. 

MIL~L:r. M. CO~ 13 Tanne.r st., (609) 429-1005. 
FllGUll'les: Hu es Connecting bevfces; Glenalr, 
Inc.' Hltemp v. 
Selll ... To.* M,I. Salesman: 1 (eng 1) 

MOLER·EADER ASSOCS., Box 240 (609) 428·2440. 
Brancb: 320 Hillen Rd., Bal\lmore, Md., (301) 
825·1130. 
Factorlas. F.A.E. Inst., Hitachi, Industrial Deo 

Ylces, Leader Insl, Line EUlil.,· Precision Mebil 
Prod.; Skydyne, Inc. Services: Warehouse 
Seiling To:* M,D,I. Salasman: 3 (eng 3) 

MOYER·JOHNSON CO. 220 Haddon Ave. 
Branch: 4900 Regina Dr., Annandale, Va. 
Factories: Bud Radio, Inc., Cardinal Control; Elpa 
~~~., Fairfax Ind., Industrial Devices, Sharpe 

Sailing To: * A,D,I. Salesmen: 3 
SUNDAY·O'BRIEN, 15 Potter st., (609) 429-4013. 

1WX: 710-896-D679. 
Factories: Components, Inc.' Energy Conversion 
Devices, Freed TransfOrmer Co., Interdyne, Spec:
tral Elctrn., Trlmflex, US&S DiY., Wakefield Eng. 
Seiling To: * M,D,I. . Salesmen: 2 

Harrington Park 
METRO TECHNICAL SALES (See Mass. Pk., N.Y.) 

Hillsdale 
CERF, A. & co. (See C.aldwell, NJ.) 

HoHoKus 
HANSEN ASSOCI., INC., 21! Brookside A,a., (201) 

6112·7055. 
Factories: Atec, Dynamics Inst., Eletrn.I. Assoc., 
Elctrn. Engrg.) Electronic. Measurements!. Ikor, 
NH R~s., Nuclear Corp., Towson Labs., vlrglna 
Panel, Zeltex. 
selling Ta:* M,D,I. Salesmen: 4 (eng 4) 
Services: Repair, Warehouse 

(Se6 Ad1lertisement This Page) 

Kenilworth 
UN IVERSAL COMPON ENTS, Box 112. 

Factorlas: Matsunaga Mfg., Mltaka Meders; 
Mulon Micro Switches. 
Selling To: * I. Salesmen: 6 (eng 3) 
Samees: Custom Modifications . 

Lavalette 
RYABY ASSOCS. (See Passaic, N.J.) 

U"/e Falls 
CARBONE ASSOCS., Box 181, (201) 256-9191. 

Factories: Electronic Applications· KCB Ind., 
London Chemical, Phoenix Data'l Tilton Rack Co. 
Sellina: To: * M,I. Sa esmen: 2 (eng 1) 

Uvlngston 
McKEOWN R. CO., 99 Dorsa Ave., (201) 992-0700. 

Branches: 12 Juniper Rd., Trumbull, Conn., 233 
Broadway. New York, N.Y. 
Factorlas: Chicago Printed String, Connecticut 
Hard Rubber, Cottrell Paper, Dow Corning, 
Eleetra Insulation, Fiber Mfg., General Elec., 
Glastlc Corp.' Hess, Goldsmith & Co., Inmanco, 
Inc.; National Vulcanized Fibre, Permacel Tapes, 
Owens·Cornlng Fiberglas, Potter & Rayfield, Ray· 
clad Tubes, Ine.(. Rogers, suflex, Sterling Varnish 
Co.' Tar Heel M ca Co. 
Set/ina: TO: * A,M,D,1. Salesmen: 6 
Services: Warehouse, Technical 

MURRAY CO., 25 W. Northfield Rd., (201) 992·3169. 
Branch: Box 253, Newtown, Pa., (215) WO 8·2497. 
Factories: ASSOCiated Ceramics & Technology, 
Beauchaine & Sons, Brand Rex Dlv.; Columbus 
Elec. Mfg., Dana Elec., ITI Elctrn., Gordos Corp., 
Malco Mfg., Mohawk Mfg., Philway Prod. 
Selling To: * A,M,I. Salesmen: 3 

VARRELMAN-GORMAN CO., Box 206, (2011 992·2505. 
Branch: Box 387, Liverpool, N.Y., (315 458-4774. 
Factories: Alrtron, American Eletrn"1 Bendix Corp., 
Capitol Machine & Switch Co., Co leetron Corp., 
Circuit Technology, Dormeyer Ind.i· Electralab, 
Plrgo:'r North AmerIcan Printed Clrcul , Stamplngs, 
Inc.; hermax Wire, Welch Relay Div. 
Sellml To: * M,I. Salesmen: 5 (eng 4) 

Lodl 
ENGINEERED PROD., 28 Essex st., (201) 845·6668. 

Factories: Bergen Labs., Bonner Vawter, Com· 
puter Mechanisms, Icon Corp., M.F.E., M. F. 
Elctrn., Magnafile, North Hills Elctm,' R. O. 
ASSOCS .• " Sealectro, TSI, Vema Ind., Ie Sys. 
Selling a: * M,I. Salesmen: (eng 3) 
Services: Repair, Warehouse 

Long Valley 
FAIRLANE ELCTRN., INC., Box 335, (212) 691·2530. 

Sellllll To: * I. Salesman: 1 (eng 1) 
, Services: Repair 

Maple Shade 
JONES, Wm. W. CO., INC. (See Towson, Md.) 

Mahwah 
KE~l78~SSOCS., 40 W. Deerhaven Rd., (201) 327· 

Flctarles: Chenango Graphics, Robina Ind. 
Sailing To: * M,I. salesman: 1 (eng 1) 

Computer Peripherals 

Data Systems Equipment 
& 

Instruments 

215 Brookside Avenue 
Hohokus, New Jersey 

,(201) 652·7055 
(212) 947.0379 

BONN ASSOCIATES, Inc. 
Branch offices located in 

Philadelphia, New York City 
and on Long Island 

An aggressive, hard·hiUing, dynamic team of . 
ten professional salesmen backed uP. by' market 
research. Five fully staffed divisions create 
sales in the electronics, military, industrial and 
commercial markets. 
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NEW Jf;RSEY (Marlton). SALIS .REPRISENTAJlVIS· DIRECTORY ~GEtQgraphical 

Marlton 
GAY, G. J., INC. (See .Brockton, N.Y:) 
STAHL W. C., Box 2~2 . (liOg) 983·1122. 

factories: U.S. 'Mle Cq.; Midstate Bol.t &1. N~t Co. 
Inc.' Perseverance Iron Fdy. 
seliing To: * I. . Salesman. 1 (eng 1) 
Services: Warehouse, Custom Mfg. 

TAYLOR, M. F. CO., INC. (See Sliver Springs, Md.) 

Medford 
MECH·ELEC SALES CO., 16 S. Main, (609) 654·8209. 

Factories: Acme Chemicals & Insul.; American 
Circuit·Tronics; AnchOr Plastics; Audiosears 
Corp.; AVID Corp.; Bond Rubber Corp.;. Carolina 
Narrow Fabric; Fasco' Ind.; Gener~1 .Ind.; HUPf. 
Corp.; IXL Mfg.; Moldex, Inc.; Rogate Ind;;' Sea· 
A·Metic, Inc'L Secon Metals Corp.; entron 
Elctrn.; Wells ~Ictrn. . 
Selling To: * A,M,I. Salesmen: 3 (eng 2) 

Metuchen 
BONN ASSOCS., INC., 266 Lake Ave., (201) 549·9573. 

Factories: American Elctrn. Labs.; Communication 
Elctron.; Conrad·Mlssimer; Electro Mechanisms; 
Energy Sys.; Gulton Ind.; Halllcrafters; Hyperlon 
Ind.; Inet Power; Johanson Mfg.; Monterey Res.; 
RMS Engrg.; Spectral Dynamics; Winslow Tele· 
Tronlcs. ". . . . 
Semnll To: * M.I. ~alesm .. ". 9 (eng 7) 
Services: Warehouse, Duplicators-Direct Mall 

(See Advertisement Page 8259) 

Montclal, 
COMPONENT MARKETERS, INC., 151 Valley Rd., (201) 

746·6717 •. 
Branch: 571 Sunderland Rd., Teaneck, N. J., (201) 
TE 6·9595. 
Factories, Barker Prod. Co.; BSR USA .ltd.· Datak 
Corp'.; IMC Magnetics; Mercury Record; Murdock 
Corp.· Nortronics Co.; Packard·Berman Sales; 
Rockford Special Furniture; H. H. Scott; Telv8c 
Inst. Services: Warehouse 
Selling To: * A,D,I. Salesmen: 5 

(See Advertisement This Page) 

FREEMAN, L. C. & ASSOC., 484 Bloomfield Ave. 
Factories:DAICO; Elctrn. Stds.; Gen'l RF Fittings. 
Selling To: * M,D, I. Salesmen: 2 (eng 2) 
Services, Repair, Warehouse 

Moorestown 
ELECTRICAL COMPONENTS, INC., 355 Crider Ave., 

(609) 23503612. 
. Factories: Electromagl1etlc Prod. Corp. Hamilton 

Precision Metals; Mullard, I~c.; Sprague Elec.; 
Standard. WJre &. Cable; Westmghouse. 
Selling To: * M, I. Salesmen: 2 (eng 2) 
Services: Warehouse .' 

FOLEY. A. A. ASSOCS., Box 155, (609) 663·4545: 
Factories, Cox & Co.; Eastron Corp.; E·T·A Prod. 
Co.; Pyroferric Co.; Resistors, Inc.; Rohn Mfg.; 
SSD Sys.; Spaulding Towera; Winegard. 
Seiling TO: * M.D, I. Salesmen: 2 (eng 1) 

Morristown 
GRAYDON·SHERMAN, -INC., 230 Madison Ave., (20" 

538·9246. TWX: 710·541·0241. 
Branches: Davis Bldg:.> Fayetteville, N'Y'L (315) 
ME 7·9861. TWX: 710·~41·0241; Great NecK, N.Y., 
(516) 487·9696; Philadelphia, Pa., (215) MO 4· 
7316. 
Factories: Applied MagnetiCS Corp.; Hughes Air· 
craft; KMC Semiconductors· NM Microwave; 
Omni Spectral Inc.; Power Mate Corp.; SlIlIconix; 
Universal Volnonics; Viking Ind. 
selling To: * M,I. Salesmen. 10 (eng 10) 
Services, Warehouse 

SMitH, L., 219 Pitney PI., (201) 267·3151. 
Factories: General Devices; Zimmer Machine. 
Seiling To: * M, I. Salesman: 1 (eng 1) 

Mountain Lakes 
COMPONENTS FOR ELCTRN; INC., 60. Midvale Rd., 

(201) 334·2921. TWX: 710·987·8395. . 
Factories: Carter Precision Elec.; Grant Pulley & 
Hardware; Grigsgy·Barton; Methode Elctrn.; Stand
ard Grigsgy; Stantron Div. 
Selll.ng To: * A,M,I. Salesmen: 4 (eng 2) 

DEARIE, J. P. CO.; 239 Boulevard, (201) 334·4848. 
Branches: 1434·5 land Title Bldg., Philadelphia, 
Pa,} (215)' 563·181BJ 3001 James St., Syracuse, 
N. T., (315) 463·450,. 
Factories: Air·Vac Eng.; Electrovert Inc.; Heller 
Ind.; Kinatechnlcs; Panel Cont. Corp.; Redguro 
Corp.-MTI; Western Elctrn. Prod. Co. 
Selling To: * I. Salesmen: 10 (eng 9) 

NORTON. J .• 60 Midvale Rd., (201) 334-2921. TWX: 
710-987·8395. 
Factories: Carter Preci~lon EleC:'j Grant Pulley & 
Hardware; Grigsby-Olarton; methode Elctrn.; 
Standard Grigsby; Stanuon Div. 
Sell1ng To:* A,M,I. Salesmen, 4 (eng 2) 

J.A. 1It1l9Uil*t lilt' e,. 
, 

ELECTRONIC COMPONENTS AND MATERIALS 
REPRESENTING: SERVING: 

American Monarc~ . All N ortb Jersey 
Brand-Rex Dlv., American Enka Cor". 
Davis & Hempbill 
Electronic Spedalty Co. 
Engineered Wire & Cable 
The Metal Etebing Company 
Mlc·L1n Company 
Siemens America, Inc. , 

PLAINFIELD, N. J. 07060 705 Park Avenue Phone: 201-754-6400 
CAMDEN, N. J. 08102 726 Cooper St. Phones: 609-966-3118-215-627-1670 
BALTIMORE, MARYLAND 21212 5716 York Road Phone: 301-433-2613 
WINSTON-SALEM, N~ C. 27101 440 West End Blvd. Phone: 919-723,5980 

COMPONENT MARKETERS, INC. 
(Formerly· Fields & Simon Sales C~.) 

, Rep: Barker Products - Molded Audio Cables 
Clevite - Headphon~s 
Oatak - Instant 'Lettering 
Nortronics Co., Inc. - Magnetic Recording HeC\ds aM Accessories 
Telvac - Oryx Soldering Irons .and Tools 

- Salas force of five _ office staff. two _ 26' years experi· 
ence representing top lines in No. New Jersey and Metro. 
politen New York • Direct mail and warehouse facilities. 

151 Valley Road, Montclair, N. J. 07042 
Teleph,ones, New Jersey- 201· 746·6717·6718 • \ New York - 212-WO 2·3318 

• 

32.60 
- ; 

,(For a,~phabetical listing see page 32131- . 

Mountainside ' 
RICHTER, H. G. INC.,. 608 Sherwood Pkwy., (201) 

233-14615. TWX: 710:.997·9581. 
. Branches: 50 Foxcroft" Fayetteville, N.V., (315) 

637·6713; 2318 Nash st.; Clearwater, Fla., (813) 
446·5631.· . .. 
'FactAlrles, Adronlcs; American Plastlc'raft; Illinois 
Tool Works, Paktron Dlv.; JPM Co.; Oak Mfg. Co. 
Dlv.; Panelgra~hlc; TRWE. . 
Selhng To: * 0,1. Salesmen, 7 (eng 5) 

Newark 
BRAGAR! N. co., 1060 Broad St., (212) 622·4300. 

Factories: Automatic Timing & Controls; Compu· 
dyne; Conax; Glenn PacifiC; Pillar; West Inst. 
Selling To: * I. Salesmen: 8 (eng 8) 
Services: Warehouse 

DETWILER, L. K.,I 443 Broad St., (201) 621·9080. 
Factories: Brandywine Fibre Prod.; Case Bros.; 
Chase·Foster, Inc.;. Hayslte Corp.;' Macallen ·Co.; 
Rhopac, Inc.; Stone Paper Tube Co", Wisconsin 
Porcelain. 5alesmen: 4 

McKAV ASSOCS., 60 Park Place, (201) 642·3930. 
Factories: Consolidated Cont.l. Ebbert Engrg.; 
Gemco Elec.; Hampden Engrg.; !\Blek Co.' States. 
Selling To:* ·D,I,Ed~cational. .Salesmen: 3 (eng 1) 

Nutley 
FALK·BAKER ASSOCS., 382 Franklin Ave., (201) 

,661·2430. TWX, 710·989·1478. 
Factories: Bestcraft Prod.; Electronics; Ledex; 
Mepco; MIAL USA; Whitewater Elctrn. \ 
Selling To: * A,M,D,I. Salesmen: 3 (eng 3) 
Services: engineering 

GLASSMAN, S. ASSOC., INC. (See Glen Cove, N.V.) 
lAND FEAR ENTERPRISES. Box 68, (201) 667·2900. 

Factories: Brand·Rex Dlv.: Gruenberg Elec.; Lash 
Labs.; TeHnst. Elctrn.; Walden Elctrn. 
Selling To, * M,1. Salesman: 1 (eng 1) 

Palisades Park 
TAt< INSTRUMENTS, Box 226, (201)944·3337. 

Factories: Avco·Elctrn.; Elln Dlv.; Resalab, Inc. 
Selling To:* M,I. Salesman: 1 (eng 1) 
Services: Repair 

Passaic 
RVABV ASSOCS., 38 Wall St. 

Branch: 2 W. Cove, Ocean Bch. Lavalette, N.J. 
Factories: Micromeritlcs Inst.; 'racuss!!1 Elctrn. 
Selling To: * M,I. Salesmen. 2 (eng 2) 
Services: Repair 

Pennsauken' 
LEFF SALES, 5900 Westfield Ave., (609) 663-4025. 

Branches: 14 E. Main St., Somerville, N.J., (201l 
725·9470; 408 York Rd., Towson, Md., (301 
823·0774. . 
Factories: Astrodyne, Inc.; Borg·Warner Thermo· 
electrics; Electro·Mechanical Inst", General Cont.; 
Inresco; Midway Mfg.;' National liircuits; Plastic 
Capaci.tors; Positive connector,' Premier Metal 
Prod.; Semiconductor Prod. Sa esmen: 5 (eng_ 2) 
Services: Warehouse Seiling To: * M,I. 

WETTERHAHN, M. CO., INC., 4420 Crescent Blvd., 
W09) 662·1611. TWX: 710·892·0762. 
13~~~h: 10~ York Rd., Towson, Md., (301) 825· 

Factories: Amuneal Mfg;l Atlantic Laminates; 
Automation Comp.; C & M Corp.; Coli Specialty 
Co.; Continental Wlrt Elctrn.; Elpac, Inc.; Electro· 
Circuits; Electronic Pla.stics Corp.; Gardiner 
Solder Co.; General Illumination; Kurman Inst.; 
Magnetic Core Corp.; Oxford Elec.; Rayonlc, Inc.; 
Robintech, Inc.; Syntron Co. Salesman: 5 (eng 2) 
Selling To: * 0,1. Services: Warehouse 

/' 

Perth Amboy 
HOUSER ASSOC., 188 Water St., (201) 442·3159 . 
. Factories: Corbin-Farnsworth; Cormet labs.; Smith 

Kline Inst. Services: Repair 
Selling To: * I. Salesman: 1 

Pine Brook, 
APPLETON, H. CO. (See Los Angeles, Calif.) 
N.Y. CHAPTER OF ElCTRN. REP. ASSOC., Box 357. 
RICHARDT, J. W. CO., Rt. 46, (201) 227·0600. 

Branch: Box 267, Whippany, N.J., (201) 227-0518. 
Factories: 3M Corp.; Cincinnati Fan & Ventilator; 
Eyelet Tool; Henry Radio; Lenox· FUgle; National 
Wire & Cable; Technical riIIaterial. 
Seiling To: * M,D,!: salesmen, 4 (eng 4) 
Services, Repair, warehouse . 

; 

'Plainfield 
MAGUIRE, J. A. & CO. (See Camden, New Jersey) 

Ramsey 
WILD,- 1. J., INC: (See Jericho, N~Y.l 
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Red Bank 
DYNAMIC SALES CO., Box 834, (201) 747·5353. 

Factories: Canoga Elctrn.; Dynasciences; Lltton
Pot. Diy.; Teledyne Tele. 
Selling To:* M,I. Salesmen: 3 (eng 3) 
Services: Mall Service 

Ridgefield 
HY.REL ElCTRN. SALES CO., INC., 753 Bergen Blvd., 

(201) 945·7511. TWX: 710·992·8970. 
Factories: Babcock Relays; Contr~ls Co. of Amer· 
ica; Doran Mfg.; JMR Elcvn.; logltek Inc.; Molon 
Motor & Coil; Relay Service Co.; Rotamec Inc.; 
Syracuse Elctrn. 
Seiling To:* A,M,D,1. Salesmen: 3 (eng 3) 

MOCH, G. M. CO., 595 Broad Ave., (201) 945·0080. 
Branch: New York. N.Y., (212) 279·6758. 
Factories: Elmwood Sensors; ITT Gremar; lRC 
Elctrn.· Omega Elec.; TMrmolab Corp.; Reeves· 
HOffma'n Div.; United Mineral & Chemical. 
Selling To: * M,D,I. Salesmen: 4 (eng 3) 
Services: Warehouse 

Ridgewood 
BALLOU INC. 51 N. Broad St., (201) 444·6990. 

Factories: 'Cole Inst.; Firing Circuits; General 
Control; Heinemann Elec.; Interelctrn.; E:. V. 
Naybor labs.; power Conversion Prod.; PrecIsion 
Switch' Semikron Int'l.; Voltron Prods. 
Selling' To: * M,D,I. Salesmen: 6 (eng 3) 
Services: Direct Mail 

DATA.REP ASSOCS., INC., Box 645, (201) 447·0660. 
Branches: Box 164, Huntington Sta., N.Y., (516) 
423.7677; Box 349, Norristown, Pa., (215) 279· 

~i~fciries: Californ ia I nst.; Computer Power Sys.; 
Comtronlx.Mlcrotech; Dranetz Engrg.; Gilmore 
Ind.' Gulton Data·Sys.; I·Tel, Inc.; Medlstor Inst.; 
MVR' Corp.; Northeast Scientific; Pacific Meas· 
urements· Radiometer; Schlumberger; Simulators; 
Specific Prods.; Time Sys.; Viking Modules. 
Selling To: * A,M,1. . Salesmen: 4 (eng 4) 
Services: Repair 

(See Advertisement This Page) 
ENGEL, G. C. & ASSOCS. INC., 40 W. Ridgewood 

Ave., (201) 444·1400. TWX: 710-988·5611. 
Branch: Box 425, Hatboro, Pa. 
Factories: Advanced Measurement Inst.; Anadex 
Inst.; Astro·Metrix; Beckman Inst.; Data·Control 
Syst.; DataWest Corp.; Incor; Kruse·Storke Elctrn.; 
L. D. V. Electro Science Ind.; Midwestern Inst.; 
Philips Elctrn. Inst.; Wanlass Elec.; Weinschel 
Engrg. . Services: Repair 
Selling To: * M, I. Salesmen: 6 (eng 6) 

FINLAY SALES, 45 North Broad St., (201) 652-D088. 
Factories: Argos Prod.; Avanti R&D; E·Z Way 
Prods.; Fisher·Berkeley Corp.; Hallicrafters Co.; 
'Konel Elctrn.; Linear Syst.; Metropolitan Agen· 
ciesj Pearce·Simpson; Racon. 
Seiling To:* A,M,D. Salesmen: 5 (eng 1) 

GILBERT SALES, 70 Glenwood Rd., (201) GI 4·2604. 
Factories: Electronic Calls; Glasseal Prod. Co.; 
Universal Prod. 
Selling To:* M,I. Salesmen: 3 (eng 2) 

INSTRUMENTATION SALES CO., Box 403, (201) 445· 
5210. TWX: 710·988·5609. 
Factories: American Astrionics; Christie Elec.; 
Information Cant.; Newport Inst.; Sequential 
Info. Sys.; Spellman High Voltage Elctm.; Tech· 
nipower, Inc.; Tyco Inst. Div.; Varo, Inc.; Vector 
Engrg. Services: Warehouse 
Selling To: * M, I. Salesmen: 4 (eng 4) 

(See Advertisement This Page) 
WILLIAMS, H. R. ASSOCS., Box 344, (201) 444·5392. 

Branch: Box 247, Weirsdale, Fla., (904) 753·2239. 
Selling To:* I. Salesmen: 4 

Roseland 
GAWlER·KNOQP co., 14 Beaufort Ave., (201) CA 6· 

4545. 
Branches: Twining Ford Rd., Richboro, Pa., (215) 
WA 5·7550; 1751 Rockville Pke., Rockville, Md., 
(301) 427·3950. 
Factories: Applied Microwave Lab.; Ballantine 
Labs.; Beckman Industrial Ins.; Bolt Beraneck; 
Fairchild Electro·Metrlcs; Measurements Div.; 
Melabs; Microwave Elctrn.; Texas Insts.; Waters 
Mfg.; Wavellne. Services: Repair 
Selling To:* M,I. Salesmen: 9 (eng 9) 

(See Advertisement Page 8262) 

Saddle Brook 
L & M ASSOC., 511 Victor St., (201) 843·8700. 

Branches: 965A Bristol Pke., Andalusia, Pa., (215) 
632·0600; 7 Mayflower Ct., Brentwood, N.Y., (516) 
231·8363. 
Factories: Alban Elctrn.; Alford Mfg.; Baird· 
Atomic, Inc.; J. G. Biddle Co.; Continental Device; 
Henes Mfg.; Hughes; Marconi Inst.; Micom; 
Quan·Tech Labs.; Trompeter Elctrn. . 
Selling To: *. M,I. Salesmen: 4 (eng 4) 
Services: Repair, WarehOUSe 

TEK·SEL, INC., 440 No. Midland Ave., (201) 791· 
5545. TWX: 710·988·2288. 
Factories: Bruce Ind. Cant.; Chadwick·Helmuth 
Co.; Conic Corp.; Daytronic Corp.; Ircon, Inc.; 
Kistler Inst.; Lebow Assoc.; LingAltec; Ling 
Elctrn. Div.; Robinson·Halpern; Semco, Inc.; 
Team Corp.' 
Selling To: * M,1. Salesmen: 3 (eng 3) 

Somerville 
LEFF SALES ASSOCS. (See Pennsauken, N.J.) 

So. Orang~ 
JACKSON ELCTRN. SALES CORP., 71 Valley St., (201) 

763·7900. TWX: 710·999·5517. 
Factories: Texas Crystals; V·M·P, Inc., Weltron. 
selling To: * A,M,D,I. Salesmen: 17 (eng 9) 
Services: Warehouse 

SIMBERKOFF SALES, INC., 71 Valley St., (201) 
763·7900. TWX: 710·999·5517. 
Branches: 35 Niagara St., Lockport. N.Y., (716) 

434.4426; 284 Edgewood Ave., Kenmore, N.V .. · 
(716) 834·8119; 58 Homeland Rd., No. Syracuse, 
N.Y., (315) 458·5469; 37 Parkwood st, Albany, 
N.Y., (518) 438·0437; 1021 Levick St., Phila., Pa., 
(215) 743·2512; 1031 E. Phil·Ellena St., Phila., 
Pa., (215) 224·1905; 420W Arlington Towers, 
Arlington, Va., (703) 525·5898. -
Factories: Aerovox Corp.; Flotron Ind'i. Goe 
Eng.; Jensen Mfg.; Kulka Elec. Corp.' Magne· 
craft Elec. Co.; Penn·Tran Corp.; Phalo Corp.; 
Howard W. Sams & Co.; Sarkes·Tarzian, Inc.; 
Sherwood Elctrn. Labs.; Shure Bros., Inc.; SNC 
Mfg. Co.; Spar Elctrn., Inc.; Waters Mfg .• Inc. 
Selling To: * A,M,D,I. Salesmen: 17 (eng 9) 

SMITH CO., Box 85, (201) 763-1770. 
Factories: Anderson & Sons, Inc.; Automatic 
Locking Devices; Bentley·Harris Mfg.; Computer 
Crafts; De·Sta·Co Corp.; Robicon Corp. 
Selling To: * I. Salesmen: 4 (eng 3) 

\ 

Springfield 
BEEMER ENGRG., CO. (See Ft. Washington, Penn.) 

ELECTRONIC MANUFACTURERS REPRESENTATIVES 

:D..A...rr'.PJ....-REl? 
ASSOCIATES, INCORPORATED 

NEW YORK 
P.O. BOX 164 

HUNTINGTON STATION, N. Y. 
(516) 423·7677 

NEW JERSEY 
P.O. BOX 645 

RIDGEWOOD, N. J. 
(201) 447·0660 

EASTERN PENNSYLVANIA 
P.O. BOX 349 

NORRISTOWN, PA. 
(215) 279·8210 

INSTRUMENTATION 
SALES CO. 

SELLING 
Sophisticated system components and instrumentation to 
Industry, Military and Research facilities in the Metropolitan 
New York area. 

Four (4) Outside Sales Engineers 
STAFF OFFICE: 

170 E. Ridgewood Avenue, Ridgewood, N. J. 

For full information, 
contact: 
Jack D. Morrison 
Sales Manager 
P. O. Box 403 
Ridgewood, N. J. 07451 

N. J. Phone: 201·445·5210 
N. Y. Phone: 212·695·4269 
TWX: 710 . 988·5609 
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utatian 
In this business a worthwhile reputation 

is made of many things -like wide and long experience, 
specialists who know your need, dependable products, 
,unusually good service ... but mostly it is built (and 
earned) . by a company conscience. 

GAWLER -KNOOP has a company conscience 
and the assets that go with it, in depth. Test it, 
and see all the value that doesn't appear on 
the bill. 

End Use & test Equipment 
from simple voltmeter probes to total 
systems - including a complete array 
of test instruments, recorders, counters 
standards - fqr all requirements. 

Sophisticated OEM Components 
including tubes, amplifiers, microwave 
components, power supplies, attenu
ators, custom devices. 

... _-.-_ ............ _-..... _---.....•••• 
we seruite' 

• Repair and calibra- • 2 company planes 
tion facilities to speed service 

• Equipment demon-
strations • Product information I 

• Experienced field and application data 
engineers to advise you mailed regularly 

WRITE US OR CALL for data on specific equipment, 
application assistance, consultation, prices, delivery, 
free demonstration. No obligation at any time. 

'1 GKI gawler-knoop CO. 
qK serves New York, Long Island, New Jersey, Penn~ 
sylvania, Maryland, Delaware, Virginia; West Virginia 
and the District of Columbia. 

NEW JERSEY-NEW YORK AREA 
14 Beaufort Avenue 

Roseland,N.J.07068 
TEL. (N.Y.) 212:344-2997 

(N.J.) 201:226-4545 

WASHINGtON, D.C. AREA 
1751 Rockville Pike 

Rockville, Md. 20852 
. TEL. 301:427-3950 

PHILADELPHIA AREA 
Box 414 . 

Richboro, Pa. ·18954 
TEL. 215:925-7550 

BALTIMORE AREA 
807 E. Seminary Ave. 
Towson, Md. 21204 

(For alphabetical listing see page 3213) 

SYLVESTER, F.F. ASSOC., 649 Morris AYe., (201) 
376-3324. TWX, 710-983-4439. 
Branch, 260 Northern Blvd'L Great Neck, N.Y., 
(516) 487-6447. TWX, 710-98~~39. 
Factories, Chicago Miniature Lamp Works; CTS 
Knights; Licon Diy.; Plastic Capacitors; QCI; 
Rotron; Texas' Inst.; Ultronix; Youngwood Elctrn. 
Metals. Services, Direct' Mail 
Selling To,* M,D,I. Salesmen, 6 (eng 5) 

TALBOT ASSOC.! 11 Cleveland PI., '.(201) 376-9570. 
Factories: AtlantiC Casting & Engrg.;. Bad,er 
Alloys, Inc.; Morris Bean & Co.; Certified Casting 
& Engrg.; Delta Microwave; Eaton, Yale & Towne, 
Inc.; Hamilton Foundry; Hitchiner Mfg.; Interstate 
Drop Forge Co.; Northern Malleable Iron Co.; 
Piad Precision Casting Corp.; Progress Found
ries; Shell Cast Corp.; Steel Ind.; Swedish 
Crucible Steel Co. Salesmen: 8 (eng 8) 
Services: Manufacturers Reps. -

Teaneck 
ABBOTT-GORDON ASSOC. (See Seaford, N.Y.) 
BUDD-TRONICS, 71 Grayson PI., (201) 837-1660. 

Factories: Beta Inst.; Kaye Scientific; Meltronlcs, 
Inc.; J. Pollak Corp.; Thomas Elctrn.; Transco 
Motor Mfg.; Warnecke Electron Tubes. 
Selling To: * M,D,I. Salesmen: 2 (eng 2) 

COMPONENTS MARKETERS, INC. (See MO.ntclalr, N.J.) 
FISHER, S. SALES, 161 Cedar La., (201) 836-6661. 

Factories: Jersey Specialty Co.; Loral Dist. Prod.; 
Motorola; Mosley; Raytheon;. Rohn-Towers;Su· 
perex; Utah-Loud Speakers. 
Selling To: *A,D. Salesmen: 4 (eng 2) 
Services: Warehouse, Direct Mall 

WALSH, J. V. & ASSOCS., Box 59, (201) 836-5700. 
Factories: Glchner Mobile Sys.; Insaco, Inc.; 
Shielding Corp. 
Seiling To, * M,I. Salesmen: 2 (eng 1) 

Totowa 
BROGAN ASSOes., INC. (S88 WestbUI'J, N.Y.) 

Trenton 
KRIEGNER SALES CO., INC., 1602 Pennington Rd., 

. (609) 882-6330. 
Factorjj,s, Heineman Elec.; Hardman; Monitor 
Controller; Schrack Elec.Sales; U.S. Terminals. 
Selling To, * M,D,I.. Salesmen: 3 (eng 2) 

MILLS, W. 5., 2 Wllburtha Rd., (609)TU 2-4111. 
Factories, Diamonlte Products Mfg .. ; QCI Corp.; 
D. M. Steward Mfg. Selling To: * M,I. 

Union 
SBM ASSOCS., INC. (See Rochester, N.Y.) 

Union City 
BRESSLER ASSOes., INC., 4808 Bergenllne Ave., 

(201) 864-9577. 
Factories, American Monarch Corp.; Chicago 
Switch DiY.; Danex Corp.; James Elctrn., Inc.; 
Llttelfuse, Inc.; Magnetic Shield Diy.; Metex 
Corp.; Syntronlc Inst.; Pamotor, Inc.; Vishay Re-
sistor Prod. Services, Direct Mail 
seiling To: * I. Salesmen: 5 (eng 4) 

BRESSLER,' J. J., INC., 4808 Bergenllne Ave., (201) 
864-9577. 
Branch, New York, N.Y., (212) 695-3727. 
Factories: Amperex Eictrn.; Antenna Specialists; 
B&K Mfg.; Erie Technological Dist.; Llttelfuse; 
J. W. Miller; Precision Apparatus; Tenna Corp. 
Selling TO: * A,D. Salesmen: 5 (eng 1) 
Services, Direct Mail 

(See Adverti8ement Page 8268) 

Warren 
NLR ASSOCS.I .31 Round Top Rd., (201) 647;3390. 

Factories, Maplewood Elctrn. 
seiling To, * A,M,I. Salesmen: 4 (eng 4) 

Wayne 
KAGAN, H. ASSOCS., 18 Tilgham Dr., (201) 684-7682. 

Branch: 150-08 87th AYe., Jamaica, N.Y. 
Factories, ALA Ind.; Electro Windings & Camp.; 
Hampden Mfg.; Technltrol. 
Selling To: * I. Salesmen, 2 (eng 2) 

S. A. M. ASSOCS., INC. (See Jamaica, N.Y.) 

Wenonah 
LAWSON, R. ASSOCS., Box 206, (609) 468-5115. 

Factorles~ Eastern Air Devices; Electro-Flex Heat; 
Northern Precision Labs.; Vlbrac Corp. 
Selling To:* M,I. - Salesman; 1 

West Caldwell 
PE~~=~?N-RUDNICK ASSDCS., Box 822, (2~). 22 .. 
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Branch: 364 Lincoln PI., Brooklyn, N.Y. (212) 
789·11585. 
Factories: American Semiconductor; Bartlett Mfg.; 
Ecco Elctrn. Camp.; Hoyt Elect. Inst; E. Stan· 
wyck Call; Marvel Elec.; Precision Resistor; 
Sampson Co.; Vanguard Relay. 
Seiling To: * M,D,I. Salesmen: 4 (eng 2) 

(See Advertisement This Page) 

Westfield 
GRAY & REED ASSOCS., INC. (See Huntington Sta., 

N.Y.) 

Westwood 
CLARFIELD·STOLlMACK ASSOCS., 175 Westwood 

Ave., (201) 666-8989. 
FactorIes: Dearborn Elct"!.'j Enercon; I.M.C. Mag· 
netlcs' McCoy Elctrn.· Maurey Instr.· Prlntad 
Circuit; Transformer Elctrn.; Trlrldge Corp. 
selling To: * D,1. Salesmen: 2 (eng 2) 
Services: Warehouse 

Whippany 
RICHARDS, J. W. CO. (See Pine Brook, N .. ) 

Wood-Ridge 
PODEYN & SCHMIDT}. Box 174J (201) 43802780. 

Branch: 420 Normem Blva., Great Neck, N.Y., 
(516) 487-1173. 
Factories: Aladdin Elctm.i, Aladdin Controls Dlv.; 
Carter Potantlometers; nope Power Supplies; 
Metra Inst.; Rustrak Inst. 
Salling TD: * M,D.I. Salesman: 4 (eng 4) 
Servlcas: Repair, Warehouse 

NEW MEXICO 
Albuquerque 
AZTEC ENTERPRISES, INC., 3202 Candelaria Rd., 

(505) 345-3441. 
Branch: 3385 S. Bannock, Englewood, Colo., (303) 
761·0101. 
FactDries: Curtis Instr.; Data Tech.; Dlgltronlcs; 
Eldorado Elctrn.; Genlsco Tech.; Houston Instr.; 
Invac; Keithley Instr.; Krohn·Hlte; Kullte Semi
conductor Prod.; Omnltect Parabam; Schaevltz 
Engrg.; Shepard Labs.; Tecnnlpower; Zeta Res. 
Seiling TD: * M.. Salesmen: 3 (eng 3) 

ALLGOOD ASSOCS. (See' Inglewood, Calif.) 
ARROWHEAD SALES CORP. (See Salt Lake City, Utah) 
BFA (See Denver, Colo.) 

BENNEWITZ ASSOC., INC., 9720 Candelaria NE, Sta 
C (505) 298·6775. TWX: 910-989·0610. 
Branches: 2801 E. Colfax Ave., Denver, Colo., (303) 
399·1132. TWX, 910-931·2665L 532 N. Brown Ave., 
Scottsdale, Ariz., (602) 94/-7379. TWX, 910· 
950-0082. 
Factories: Alfred Elctrn.; Alpha Ind.; Chester 
Cable; Chomerlcs, Inc.; Genisco/Components Dlv.; 
J.F.D. Elctrn.; MagnetiC Shield Div.; Narda Micro
wave; Photoclrcults; Pol orad Elctrn.; Printed 
Motors; Prodelln, Inc.; I'Yrofilm Resistor; Sonex; 
Teledyne Relays; Thunder Scientific; Watkins 
Johnson' Western Microwave. 
selling 'rD: * M,I. Salesmen: 5 (eng 5) 

BISHOP ENTERPRISES, INC. (See Aurora, Colo.) 
COMPAR ROCKY MOUNTAIN (See Scottsdale, Ariz.) 
GATES, F. Y. CO., INC. (Sae Salt Lake City, Utah) 
GORDON MOSS ELCTRNS., INC. (See Greeley, Colo.) 
HYER ASSOCS., INC. (See Englewood, Callt) 
HYTRONIC MEASUREMENTS, INC. (See Oenver, Colo.) 
IBL ENGRG. & SALES (See Dallas, Texas) 
PLS ASSOCS., INC. (See Englewood, Colo.) 
SHEFlER-KAHN CO., INC. (See Phoenix, Ariz.) 
THORSON CO. (See Los Angeles, Calif.) 
VINSON ASSOCS., INC. (See Englewood, Colo.) 
WILLIAMS-ASSOCIATES, INC. (See Denver, Colo.) 

NEW YORK 
Albany 
COMPAR ALBANY, INC., 6 Highland Ave., (518) 489-

7408. TWX: 710-441-8224. 
Branches: BDX 135, Endwell, N.Y., (607) 723-8743; 
42 Winding BroDk Dr., Fairport, N.Y., (716) 271· 
2230; 319 Wells Ave. W., N. Syracuse, N.Y. 
(315) 471-3356. 
'actories: Bissett-Berman; Bliss Gamewell; Com
par Corp.; Denes Co.; Electro Materials COQl.; 
Electronized Chemicals Corp.; Hathaway Inst.; 
!:tecon; Tansitor Elctrn.; Transistor Elctrn. 
Selling TD: * M,I. Salesmen: 3 (eng 3) 
Services. Warehouse, Direct Mail 

It loyal )lousrs 
.' Df irrsslrr ... 

BOB RESKER 
New Jersey Sales Engineer 

RITA C. BAKER 
I nside Sales 

Executive Secretary 

4808 Bergenline Avenue 
Union City. New Jersey 07087 

(201) UNion 4·9577 
NY: (212) OXford 5·3727 

eem/1969 * A (Audio), D (Distributor), I (lndustrial·pEM), M (Military), 

(Albany) NEW YORK 

valorous electronics 
manufacturers' representatives, 
were established in 1947 as 
a single organization to better 
champion the causes of both 
distriliutors and original 
equipment manufacturers in 
theJlefs of New York 
and Northern New Jersey. 

PAUL EPSTEIN 
New Jersey Distributor Sales 
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REAGAN, I. A. INC., 6 Highland Ave., (518) 489· 
4777. TWX: 710·441·8224. 
Branches: 52B Crestmont Rd., Binghamton, N;Y., 
(607) 723·9661; 41 Woodbury Rd., New Hartford, 
N.Y., (315) 732·3775; 891 Monroe Ave., Rochester, 
N.Y., (716) 473·2115; 236 Erie Blvd. E., Syracuse, 
N.Y., (315) 471·7274. 
Factories: Burr Brown Res.; Burroughs Corp.; 
Clary Corp.; Computer Power Sys.; Cohu Elctrn.; 
Del Eletrn.;Fairehild/Eletrns.; Inst. for Industry; 
Ingersoll Prod.; McLeam Engrg.; Signetics/Meas· 
urement Data; Trygon/Trymetrics. 
Selling To: * M,I. Salesmen: 5 (eng 5) 
Services: Repair, Warehouse, Direct Mail 

(See Advertisement This Page) 

SIMBERKOFF SALES INC. (See So. Orange, N.J.) 

Baldwin 
BERLIANT, 1024 Garden Place, (516) BA 3·6298. 

Branch: 437 7th St., Allentown, Pa., (215) HE 5· 
9696. 
Factories: Component Specialties; Computrain; 
Dow·Corning; Ed·Berl Prod.; Hiker Corp.; lackson 
Audio Prod. Services: Warehouse 
Selling To: * 0,1. Salesmen: 4 (eng 2) 

NATIONAL SALES DEV. CO., 676 stratford Rd., (516) 
&A 3·0038. Salesmen: 3 (eng 1) 

TAYLOR, 'B. B. CORP., 2270 Grand Ave., (516) 233· 
SOOO. TWX: 510·225·7504. 
Factories: American Elec.; Duncan Elctrn.; Indus· 
trial Elctrn. Eng.; IERC·lnt'l Elctrn. Res.; Shall· 
cross Mfg.; SHALLCO, Inc.; Trio .Labs., Inc. 
Selling To: * I. Salesmen: 4 (eng 4) 

Ballston Lake 
IDHNSON, H. C. AGENCIES (See Rochester, N.Y.) 

Bayside 
HELMOR co., 217·18 48th Ave., (212) BA 4·5361. 
KELLER, L. W. & ASSOCS. (See N. Bellmore, N.Y.) 

Bellmore 
POSITIVE CONSULTANTS, Box 453, (516) 22i·2262. 

Branch: 527 Atlantic Ave., Freeport, N.Y., (516) 
623·5028. • 
Factories: Automatic Thread Cont. Corp.; Biotex 
Inc.; Beryllium Mfg.; Concept Ind.; Connectors; 
Gramercy Machine Corp.; lem Grinding Co.; Nor· 
rich Plastics; Vitra Inst. & Elec. 
Selling To: * M,1. Salesmen: 3 (eng 2) 

Binghamton 
REAGAN, I. A. CO., INC. (See Albany, N.Y.) 
TALBE CO., INC. (See Englewood Cliffs, N.I.) 

Brentwood 
L. & M. ASSOC. (See Saddle Brook, N.I.) 

Brockport 
GAY. G. I. INC.; Box 214, (711'\) 637·3162. 

Branches: Box 11, Fulton, N.Y., (315) 592·7184; 
35347 Ridge Rd., Willoughby, Ohi!}; Box 34, 
Marlton, N.I., (609) 424·3543. 
Factories: A.L.A.. Ind.; Alcon Metal Prod.; Ad· 
vance Ross Elctrn.; Avid Corp.; Bestcraft Prbd.; 
Cartex Corp.; Cletron; W. N. Denier & Sons; 
Display Devices; Faco Metal Prod.; Gavin Inst.; 
Kel·Art Plastics; Leyse Aluminum; Light Metals; 
Thermold Corp.; TRW, Inc.; Wilkenson Mfg. 
Selling To: * I. Salesmen: 4 

Bronx 
BRADLEY ASSOCS., 130 Van Cortlandt Ave. W., (212) 

549·8500. TWX: 710-593·6505. 
Factories: Computer Prods.; Dytro Corp.; Elcor; 
Hugle Ind.; Inland Controls; Inland Motors; In· 
tellux; Invac Corp .. ; loy Mfg.; Mesa Co.; Sono· 
bond. 
Selling To: * M,1. Salesmen: 3 (eng 3) 

WEBER, J., 2700 Henry Hudson Pkwy., (212) 546· 

~i~rorles: Cornish Wire; Keystone Elctrn.; Mid· 
dletown Mfg.; Pomona Elctrn. 
Selling To: * M,D,I. Salesmen: 2 

Brooklyn 
BROWN, I. ELCTRNS. (See Vonkers, N.Y.) 
BROWN, I. CO., 401 Kingston Ave., (212) 493·1379. 

Factories: Atlas Sound; Cleveland Elctrn.; Federal 
Sign & Signal' W. A. Holman Corp.; Ideal Wire 
Prod. 'Corp.; Mellotone; Orrtronics; Tenatronics, 
Ltd.; Workman Elctrn. Prod. 
Selling To: * A,D. Salesmen: 3 

MOREHOUSE, R., 2609 Ave. R., (212) 375·0567. 
Factories: Metal Dynamics Corp. 
Selling To: * I. Salesman: 1 

PETERSON·RUDNICK ASSOCS. (See W. Caldwell, N.I.) 
SICLARI, V., 949 51st St., (212) GE 6·4567. 

Selling To:* I,Medical Salesman: 1 (eng 1) 
Services: Repair, Consultant 

VERTER SALES, 2352 E. 66th St., (212) 444·3880. 

db 
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associates, inc. 

DAVE KADUSHIN • BEN AULDE 

10 Years Experience Serving Upstate New York 

INSTRUMENTS I SYSTEMS 
/ENGINEERED COMPONENTS 

SYRACUSE: 
315-446-0220 
P.O. Box 14, DeWitt, NY 13214 

.J. A. REAGAN CO., Inc. 

6 HIGHLAND AVENUE • ALBANY, N. Y. 12205 • 518 489-4717 

(For alphabetical listing see page. 3213) 

Factories: American Circuit.Tronics; Ii.E.C.; Cam· 
Craft Automatics; L H Frost; Globe Plastics; 
lavex; Sanford Miller; Newcastle Fabrics; Pioneer 
Camp.; Profile Elctrn.; David Riemer; Tab/Gerns· 
back; Texas Crystalsl Vorktown Machine; Zeva 
Elec. "ervices: Warehouse limited 
Selling To: * A,M,D,I. Salesmen: 2 

Buffalo 
BEEMER E~GRG., CO. (See Ft. Washington; Penn.) 
DB ASSOCS., INC. (See Dewitt, New York) 
CONOVER, C. E. & CO., (See Fairfield, N.I.) 
JACKSON, R. W. CO., INC., 4446 Main st., (716) 

839·0200. 
Branch: Box 295, Fayetteville, N.V., (315) 637· 
3851. . 
Factories: Aeronautical Elec.; American Elee. 
Cable; Aireo Speer Elctrn. Comp.; Franklin Fibre· 
Lamitex Corp.; Prec.ision Elctrn.; stop Comp.; 
UOP Inst.; U.S. Compo 
Selling To: * M,D,I. salesmen: 2 

KELLER IND. PRODS., INC. (See Rochester, N.V.) 
LAZOR, I. ASSOCS., INC. (See Rochester, N.V.) 
McDONOUGH, I., 4541 Main St., (716) 839·2044. 

Factories: General Inst.; Morton Elctrn.; Standard 
Grigsby. 
Selling To: * A,1. Salesmen: 6 (eng 1) 

MCTAGGART:! L. la.2451 Wehrle Dr., (716) 634·2030 .. 
Branch: 783 vv. River Pkwy., Grand Island, N.V. 
Factories: AMD Elctrn.; Chemlronics; Electro· 
home Ltd.; International Wire & Cable; New· 
comb Audio Prod.; Sencore Inc.; Telephone Dy· 
namics; Utah Eletrn. 
Selling To: * A,D. Salesmen: 2 

MITSCHER, R. W. CO., INC., 496 Ellicott Sq. Bldg., 
(716) 854·2517. TWX: 710·522·1225. 
Branches: 3100 Basin Ct., Virginia Beach, Va., 
(703) 464·0500; Box 10541, Raleigh, N.C., (919) 
828·0575; 51 Ely Dr., Fayetteville, N.Y., (315) GI 6· 
4540; 22 Latchmere Ct., Pittsforo, N.Y., (716) 381· 
9115; 2508 Slones River Ct., Nashville, Tenn., (615) 
883·2220; Route 82, Salt POint, N.V., (914) 266· 
5975. 
Factories: Ameleo Semiconductor, Bliley Elec.; 
carter Motor Co.; Comar Elec.; Eldema; Electro· 
Sonics; Hickok Elec. Inst.; International Reclifier; 
E. F. lohnson; Littelfuse; Molon Motor & ·Coil; 
Stackpole; Stancor Elctrn.; Tepro Elec.; Ther· 
malics. 
Selling To: * A,M,D,I. salesmen: 14 (eng 8) 

ZANG, H. C. AGENCV, 64 Prairie Ave.,' (716) 877· 
3677. 
Factories: Hevi Duty Elec.; lody Mfg.; Struthers 
Dunn. Services: Warehouse 
Selling To: * M, 0, I. Salesmen: 4 

Camillus 
CALLAHAN-fERGUSON co., 107 Greenhedge Dr., (315) 

488·5518. 
Selling To: * A,D. Salesmen: 2 

Centerport 
GOUDV, W. H. ASSOCS., Box 70, (516) 271·8830. 

Factories: Landis & Gyr; Monolithic Dielec.; Terra. 
Seiling To: * M,I. Salesman: 1 (eng 1) 

Cooperstown 
EQUIPT. SALES co., INC. (See Hamden, Conn.) 

De Ruyter 
LSM ASSOCS. (See Phelps, N.V.) 

Dewitt 
DB ASSOCS., INC., 3307 Erie Blvd.; (315) 446·0220. 

Branches: Buffalo, N.Y., (716).835',6186; Syra· 
cuse, N.Y. 
Factories: Adage; B & K Instr.; Chronetics; Cober 
Elctrn.; Ferrotec; General Resistance, Krohn·Hite; 
Ling Eletrn.; LogiMetrics; Microwave Dev. Labs· 
Precision Instr.; Spectral Dynamics; Spellman 
Hi·Vollage Elec.; United Systems Corp . 
Selling To: * A,1. Salesmen: 2 (eng 2) 

(See Advertisement This Page) 

FERGUSON, T. SALES CO., INC. (See Rochester, N.V.) 
ONXY, W. M. CO. (See Mattydale, N.Y.) 
STONE, I. L., 110 Terrace Circle, (315) 446·5127. 

Factories: Duall Plastics; Oak Labs.; Phoenix 
Gage; Staffall, Inc.; Worcester Automatic .Machine. 

Salesman: 1 
TAVLOR, F. W. CO., INC., 44.55 E. Genesee St., 

(315) 446·0422. 
Factories: A C S Ind.; Chicago Miniature lamp 
Works; 'Electro Mechanical Inst.; Hollingsworth 
Solderless Terminal; Kulka Elec.; Skydyne, Inc.; 
Switchcraft, Inc.; Triplett Elec. Inst. Co. 
Selling To: * M,D,I. Salesmen: 4 (eng 2) 

WALL ASSOCS., Box 195, (315) 446·4100. 
Selling To: * M,1. . Salesman: 1 
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Eastchester 
Run, W., 475 White Plains Rd., (914) 779-4100. 

Factories: Sprague Elec.; Sprague Prod. 
Selling To:* 0,1. Salesmen: 3 (eng 1) 

East Meadow 
BUERGER CO., INC. (See Glenside, Pa.) 
REIZES, H. N_, 1473 Sylvia La. 

Factories: Wharfdale BIC; Newcomb Audio Prod. 
Selling To: * A,D,I. Salesmen: 2 
Services: Warehouse 

Elmont 
CRANE & EGERT CORP., 146 Meacham Ave., (516) 

488·2100. TWX: 510-223-0417. 
Factories: Autotron; CBMI; Computer Measure
ments Co.; Daymarc; Deltron; Electronic Arrays; 
Pastoriza; Philbrick/Nexus; H. H. Scott; Teradyne, 
Trio·Tech, Inc. 
Selling To: * M,D, I. Salesmen: 7 (eng 7) 
Services: Repair, Warehouse 

(See Advertisement This Page) 
DIRECTOR, M., 115-62 237 St., (516) 285-6823. 

Factories: Finney Co., M. A. Miller Mfg.; United 
Elctrn. Mfg., U.X.L Corp. 
Selling To: * A,D. Salesmen: 2 
Services: Warehouse, Direct Mail 

EGERT, S. S. CO., INC., 146 Meacham Ave., (516) 
488-2255. TWX: 510-223-0417. 
Factories: Carborundum Co., Continental-Wirt 
Elctrn., Dielectric Sys.; Mark Prod., Micro Science 
Assocs.; Oxford Elec.; Rayonic. 
Selling To: * M,D, I. Salesmen: 6 (eng 6) 
Services: Repair, Warehouse 

SCHMln, F. E., 311 Meacham Ave., (516) 437-8150. 
Factories: Bliley Elec.; Continental-Wirt Elctrn.; 
Esse Wire Corp.; Hurst Mfg_; E. F. Johnson Co.; 
Sangamo Elec_; Shure Bros. 
Selling To:* A,D,I. Salesmen: 5 (eng 2) 
Services: Warehouse 

Endwell 
COMPAR ALBANY, INC. (See Albany, N.Y.) 

Fairport 
COMPAR ALBANY, INC. (See Albany, N.Y.) 

Farmingdale 
MICHAEL, C., INC. (See Glendale, Calif.) 
VPI ASSOCS., INC. (See Laurel, Md.) 

Fayetteville 
ANDREWS, M. P., INC., 319 Molt Rd., (315)637· 

3144. TWX: 710·545-0242. 
Selling To:* M,D,1. Salesmen: 8 (eng 3) 
Services: Direct Mail 

(See Advertisement This Page) 
BEEMER ENGRG. CO. (See Ft. Washington, Penn.) 
COMPONENTS FOR INDUSTRY, 416 HanKlin St., (315) 

637-9601. 
Factories: Accuride Co.; Avco Instr. Div., In· 
strulab, Inc., JFD Elctrn.; Marshall R&D Corp., 
MB Elctrn.; Optron, Scientific Advances. 
Selling To: * M,I. Salesmen: 2 (eng 2) 

GRAYDON-SHERMAN, INC. (See Morristown, N.J.) 
ROBT. W. JACKSON COo, INC. (See Buffalo, N.Y.) 
JOHNSON, H. C. AGENCIES (See Rochester, N.Y.) 
KENNEDY, R. P. CO., INC. (See Rochester, N.Y.) 
MITSCHER, R. W. CO., INC. (See Buffalo, N.Y.) 
RICHTER, H. G., INC. (See Mountainside, N.J.) 

Floral Park 
METROPOLITAN SALES CO., 110 Jericho Tpke., (516) 

328-0120. . 
Factories: Audio Dynamics Corp., American Tape 
Duplicators, Benjamin Elctrn. Sound, Certron 
Corp.; Tape Services_ Services: Warehouse 
Selling To: * A,D,1. Salesmen: 4 (eng 1) 

PUNT, w. R. CO., 66 So. Tyson Ave. 
Factories: Du Co Ceramics; Flexo Wire Div., Huse 
Liberty Mica; Niemand Bros. 
Selling To: * A,M,D,I. Salesmen: 6 (eng 2) 

Flushing 
BrnAN, M. SALES, INC., 77-15 164th St., (212) 

657-6659. 
Factories: Calcon Wire; Cordover Elctrn.; Galaxy 
Elctrn.; HyGain Antenna Prod.; Jm Elctrn., Mag
necord; Monarch Elctrn. Int'l.; Telex Acoustics; 
University Sound;' TRI EX Towers, Viking Tape 
Recorders. . Services: Warehouse 
Selling To:* A,D,I. I Salesmen: 4 

KELLER, L. W. ASSOCS. (See N. Bellmore, N.Y.) 
TOBIAS & CO., 49-01 31st Ave., (212) 726-4551. 

Factories: Empro Mfg.,· J-B-T Inst.; Shurite 
Meters, Triplett Electrical Inst., Vamistor. 
Selling To: * A,M,D,1. Salesmen: 3 (eng 1) 
Services: Repair, Warehouse 

Forest Hills 
MILLER, J. CO., 1 Continental Ave_, (212) 263-4446. 

Factories: Dynamic Components Corp.; Farmer 
Elec. Prods_ Co., Inc.; Queen~boro Machiner.y 
Corp.; Wacline, Inc. Semces: Direct Mall 
Selling To: * A,M,D, I. Salesmen: 3 (eng 2) 

Freeport 
POSITIVE CONSULTANTS, INC. (See Bellmore, N.Y.) 

Fulton 
GAY, G. J., INC. (See Brookport, N.Y.) 

Garden City 
BACH SALES, 78 Wellington Rd., (516) 741-0570. 

. Factories: Acoustech; Koss Elctrn.; Revox Corp., 
Rek-O-Kut. 
Selling To: * A. Salesman: 1 (eng 1) 

FRIEDMAN ASSOCS., INC. (See E. Orange, N.J.) 

Geneva 
SOMERS I. F. CO., 527 S. Main St., (315) 789-2238_ 

Branc~: 1221 Woodhlll Dr., Gibsonia, Pa., (412) 

442-3616. 
Factories: AEI Telecomm., Audlosears Corp.; Jet 
Line Prod.; Plastic Wire & Cable Corp •. 
Selling To: * A,D, I. Salesmen: 2 (eng 2) 

Glen Cove 
KUNZE, J. ASSOC., 29 Jefferson St., (516) OR 1-2376. 

Factories: B.G. Labs., Gem Inst.; I.T_T_ Federal 
Labs, Melcor Elctrn.; Positronics Ind_, Parzen 
Res.; Transdyne Corp. 
Selling To:* M,D,I. Salesman: 1 (eng 1) 

SCOTT, G. C. CO., 6 W_ Stuart Dr., (516) 676-2088. 
Factories: Amerind, Inc.; Chem-Fab Corp., Dow· 
Key Co.; Emporium Specialties_ 
Selling To:* M,I. • Salesmen: 2 (eng 2) 

Glen Head 
BREDE, H. W. CO., INC., 689 Grel!nvale·Glen Cove 

Rd .. (516) 676-4900. 
Branch: 712 State Tower Bldg., Syracuse, N.Y., 
(315) 471-3441. 
Factories: Clifton Precision Prod., Litlon Com· 
puter Prod. 
Selling To: * 0, I. Salesmen: 3 (eng 2) 

IN UPSTATE NEW YORK 
CALL 

MARTIN P. ANDREWS, INC. 

ELECTRONIC 
ENGINEERING 

M. P. Andrews 

J. D. Buswell 

P. E. Dittman 

C. P. Dixon 

R. K. McCreery 

J.J.Skelly 

R. S. Stott 

T. E. Walsh 

Aggressive representation for quality 
manufacturers of COMPONENTS 
and INSTRUMENTATION in UPSTATE 
NEW YORK. 

MARTIN P. ANDREWS INC. 
Marion Andrews McCreery Pres. 315·637-3144 

, 637-3145 
Fayetteville, New York 637·6405 

TWX 710·541-0401 

ELECTRONIC INSTRUMENTATION 
C'OMPUTERS • MEDICINE • AUTOMATION • INDUSTRiAlS 

7 sales engineers • complete sales1>romotion and mailing service cover· 
ing Metropolitan New York, Northern New Jersey, Fairfield County, Conn. 

TEL. 516 488·2100 TWX 510 223·0417 
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NEW YORK (Grand Island) 

Grand Island 
McTAGGART, L. J. ASSOCS. (See Buffalo, N.Y.) 

Great Neck 
BREUER, R. E. CO., INC., 1 Barstow Rd., (516) 
. 466·3030. TWX: 510-223-0886. 

Factories: Advance Ross Elctrn.; Aeronautical 
Elec.; Connector Corp.; Croname, Inc'i_ Electrical 
Windings; Ensign Dlv.; Lenz Elec. Mfg.; New
Berg Leather Prod'l Quam-Nichols; Syncro
Capacitor; Telefunken :;ales. 
Selling To: * I. Salesmen: 5 

E. R. A., INC., 330 Great Neck Rd., (516) 482·9320 •• 
TWX: 510·223·0836. 
Factories: ADC Prod.; Barry Contls.; Cambridge 
Thermionic; Churchill Corp.; Dexon, Inc.; Micro
wave Assocs.; National Semiconductor; Singer 
CO.-Dlehel Div .. ; .star-Tronics. 
Selling To: * A,M,D,I. Salesmen: 11 (eng 8) 

GLASSMAN, S. ASSOC., INC., 28 Prestwlck Terr., 
(516) 676-1039. 
Branch: 326 Hillside Ave., Nutley, N.J., (201) 667-
0653. 
·Factories: Audio Accessories Inc.; Current Inc.; 
Del Electm.; Edal Ind.; General Reed Co.; 
Polyphase Inst.; Schrack Elec. Sales. 
Selling To: * A,M,D, I. Salesmen: 3 (eng 2) 

GRAYDON·SHERMAN, INC. (See Morristown, N.J.) 
HARRIS & ALDRICH SALES, INC., 320 Northern Blvd., 

(516) 466~4122. 
Factories: EBY Sales Co.' Electro Mechanical 
Instr.; Master Appliance; philmore Mfg.; Premier 
Metal Prod.; Waber Elctrn. 
Selling To: * 0,1. Salesmen: 3 (eng 1) 

KRASNER, H. ASSOCS., INC., 33 Great Neck Rd., (516) 
487·0690. TWX: 510·223·0823. 
Factories: ACDC Elctrn.; Accutronlcs; Cabtron 
Corp.; Data Technology; Elgenco, Inc.; Houston 
Inst.; Illumination Ind.;. Peripheral Equip.; Remex 
Elctrn.; Scanbe Mfg.; united Telecontr.ol; WEMS. 
Selling To: * M, I. Salesmen: 3 (eng 3) 
Services: Repair • 

JOSEPH ASSOCS., 6 Grave Ave., (516) HU 7·9395. 
Factories: Fourjay Ind.; Marathon Broadcast 
Sales; McMartin Ind.; Metrotech Corp.; Mueller 
Elec. 
Selling To: * A,D,1. Salesman: 1 

_
MEASUREMENT 
TECHNOLOGY 

I INCORPORATEO 

• . 295 Northern Blvd. 
Great Neck, New York 11021 

(516) 482·3500; (212) 895·7177 

MTlis an aggressive new team of old 
hands ... top·notch professionals with 
a proven record of success and cus· 
tomer satisfaction ••• averaging over 
12 years each of design and applica· 
tions experience in electronic instru
ments and systems. 

iJ~ Serving all industrial 
and technical facilities in 

metropolitan New York, Long Island, 
Westchester, and northern New Jersey 

INNEWYORK: 

Bert Rudofsky, BEE 
Len Buchholtz, BS, Physics 

'IN NEW JERSEY: 

Leon Seldin, BEE, MSEE 
SteveOber, BSEE, MBA 

FOR EXPERT, PROFESSIONAL 
FIELD ENGINEERING 
Call. (516) 482·3500, (212) 895·7177 
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MEASUREMENT TECHNOLOGY INCii 295 Northern 
BlVd., (516) .482-3500. TWX: 51 ·223·0846. 
Factories: AII·Tronics; Autodynamics; Automated 
Environmental Sys.; Brush Inst.; Burns & Towne . 
Sys.; Clmron 01 ... ; Cipher Data Prod.; Datacraft 
Corp.; Exact Elctrn.; Flow Corp.; Itron Corp.; 
Ling Elctrn:; Logimetrics; Nelson-Ross Elctrn.; 
Newport Labs.; Redcor Corp.; Semiconductor 
Circuits Inc. Services: Repair 
Selling To: * M,I. Salesmen: 5 (eng 5) 

(See Advertisement This Page) 

PACENT ENGRG. CORP., 300 Northern Blvd., (516) 
482-4678. . 
Factories: American Rotors; Ammon Inst.;. Ballas
tran Corp.; Lamination Specialties; Moloney Elec.; 
Pellfacs, Inc.; Tepro Elec.; Tepro of Fla.; Viking 
Wire Co. Services: Warehouse 
Selling To: * A,M,D,I. Salesmen: 3 (eng 2) 

PODEYN & SCHMIDT (See Woodridge, N.J,) . 
SYLVESTER, F. F. ASSOCS. (See Springfield, N.J.) 
TYLiNSKI, F., 338 Northern Blvd., (516) 466·9070. 

Factories: Douglas Randall'h Electro Switch; Fork 
Std.' Grayhlll, Inc.; Gray ill Moldtronics; Hill 
Elctrn'l National Radio; Ripley Co.; Weller Elec.; 
Wood ~Iec. 
Selling To: * M,D,I. Salesmen: 6 (eng 4) 

Greenvale 
AARON, B. D. & CO., INC., 55 Northern Blvd., (516) 

621·0630. 
Factories: Bausch & Lomb; Conductron Corp.; Cold
spring Instr.; Curtis Inst.; EG & G Inc.; General 
Microwavej I C Metrics Inc.; Microwave Prod.; 
Trygon/Trymetrics. 
Selling To:* M,D,I. Salesman: 3 (eng 3) 

Hamburg 
LSM ASSOCS. (See Phelps, N.Y.) 

Hastings On Hudson 
WILD, J. J., INC. (See Jericho, N.Y.) 

Hartsdale 
COMPONENTS SALES CORP., 221 E. Hartsdale Ave., 

h9r~~c~~5-~g~0. Massachusetts Ave., LeXington, 
Mass., (617) 862-1633, 
Factories: Difitronics; Dressen·Barnes Elctrn.; 
Electro Mec nstr.; Globe Ind.; Patwln Elctrn.; 
Power Inst.; PreciSIon Mechanisms; Theta Inst. 
Services: Sales Salesmen: 6 (eng 6) 

INSTRUMENT SALES CORP., 221 E. Hartsdale Ave., 
(914) 725-0800. 
Branch: 789 Massachusetts Ave., LeXington, 
Mass., (617) 862-1633. 
Factor·ies: Wagner Digital; Whittaker Corp. 
Selling To: * I. Salesmen: 6 (eng 6) 
Services: Sales 

ZLOWE, L. CO., INC., 16 North Central Ave., (212) 
MU 7-7282. . 
Factories: Dyna 
Res.; Vytec. 
Selling To: * A. 

Hempstead 

Co.; E-Z Way Prod.; Rectllear 

Salesmen: 2 (eng 1) 

KAHGAN SALES CORP., 556 Peninsula Blvd., (516) 
538-2300. 
Factories: Amperex Elctrn.; Astatic Corp.; Bel 
Fuse; Bulova Elctrn.; Computer Diodes; Ferrox
cube Corp.; Hopkins Engrg.; lEI. 
Selling To: * 0, I. Salesmen: 8 (eng 5) 
Services: Warehouse 

KUBRICK, D. CO., 456 S. 1', ranklin St" (516) 
IV 3-7230. 
Factories: Acme lite Prod.; Beltronix Sys.;Ken
wood Mfg.; S. & A. Elctrn.; V.P.I. Vari Prod.; 
Wen Prod. 
Selling To: * A,D,1. Salesmen: 3 

Hicksville 
SALSBURY ASSOCS., INC., 331 W. John St., (516) 

938·1080. 
Factories: American; Applied Res.; Control Equip.;. 
Discon Corp.; Ferrotec Inc.; MicrO-Power, Inc.; 
Microwave Devel. Labs.; Ryka Scientific; USM 
Corp.; VARI-L Co. . Services: Direct Mail 
Selling To:* M,1. Salesmen: 3 (eng 3) 

HEFFERNAN, H. J. CO. (See Arlington, Va.) 
MEASUREMENTS UNLIMITED (See Elkins Pk., Pa.) 

Huntington 
ANDREWS & ANDREWS, INC., 140 E. Main St., (516) 

692·8686. 
Branch: 44 N. Dean St., Englewood, N.J.,. (201) 
569·8800.. Services: Warehouse 
Sellillg To: *M,I. salesmen:.3 (eng 2) 

AUTOMATION SALES, INC., Box 448, (516) 692·6207. 
: Factories: Automated Computer EntrySys.; Auto
. mated Production; Cable Machinery; Chuxco; 

(For alphabetical listing see page 3213) 

, 
Controlamation; Electronic Tab Serv.; Stone Key 
R&D; Tek Com.; Viva Industries. 
Selling To: * 0,1. Salesmen: 2 (eng 1) 

MAYER, c. R. CO., INC., Box 152, (516) 921·7876. 
Factories: American Elec. Cable; FKS Comm.; 
Frequency Elctrn.; Hardman, Inc.; Mid-Eastem
Ind.; Precision Connector Div.; Robinson-Nugent; 
TlA Elec.; Wakefield Engrg. 
Selling To:*. M,O,1. Salesmen: 4 (eng 3) 

Huntington Station 
DATA·REP Assoes., INC. (See RidgeWOOd, N. J,) 
GRAY & REED ASSOCS., INC., 9 Dunford St., (516) 

GE 3·3333. 
Branch: 626 Hillcrest Ave., Westfield, N. J., (201) 
233·6116. 
Factories: Addington Lab.; Ad·Yu Elctrn.; Aertech 
Ind.; C.D.I., Inc.; Eastern Microwave; E.I.P. 
Labs; EMC Technology, Inc.; Hitachi; Keltec 
Fla.; Kinetic Technology; M-G Microwave; Micro
Now Inst.; M·O Valve Co.; Narda Microwave 
Corp.; Peinsula Microwave Labs.; R.F.D., Inc.; 
Werlatone, Inc. Services: Sales Office 
Selling To: * M,1. Salesmen: 4 (eng 3) 

Irvington 
SHPRENTZ, H. co., 126 Deertrack La., (914) 591-

7970. 
Factories: Ablestik Adhesive; Arvee Engrg; De
velopment Assocs. Contrls.; W. H.' Ferwalt, Inc.; 
IB Inst.; Inso Elctrn. Prod.; Larson. Inst.; linear 
Networks; T. B. Moore Co.; Parabam, Inc.; 
Spectrum Inst.; Tidewater Technological. 
Selling To:* M,I. Salesman: 1 (eng 1) 

Ithaca 
DEAN, B.. INC., 714 W. Clinton, (607) 272-2187. 

TWX: 510·255-5876. 
Factories: American Technical Ceramics; Com· 
ponents Inc.; Coors Porcelain; Grayhill, Inc.; 
Industrial Timers; N. England Inst.; Solid State 
Prod. Inc.; Union Carblde/Elctrn.; United Trans
former Co.; Varo, Inc.; Wheelock Signals. 
Selling To:* M,D,1. Salesmen: 5 (eng 4) 
Services: Warehouse 

Jackson Heights 
LANDIS, C. SALES co., (212) 458·7900. 

Factories: Beauchaine & Sons; Glidelite Ind.; Seco 
Elctrn. 
Selling To: * A,D. • Salesman: 1 

Jamaica 
KAGAN, H. ASSOCS. (See Wayne, N. J.) 
LAZARUS, N., 80-43 190th St., (212) HO 5·2573. 

Factories: Fedco Prod.; A K Elec.; Hickory Ind. 
Selling To: * .I. Salesmen: 3 (eng 3) 
Services: Warehouse 

S. A. M. ASSOCS., 150·08 87th Ave., (212) 658·8881. 
Branch: 18 Tilghman Dr., Wayne, N. J. 
Factories: Applied Design Co.; Chicago Dynamic 
Ind.; Goldsman Inc.; Milwaukee Transformer; 
Printact Relay Div.; Technitrol. 
Selling To:* A,M,D,1. Salesmen: 3 (eng 2) 
Servic.es: Warehouse 

S-J SALES ASSOCS. INC., 148·05 Archer Ave" (212) 
291·3232. TWX:. 71 0-582·2635. 
Factories: CTS Corp.; HH Eby Co. Inc.; Hamilton
Hall ReSistor; Phaostron Inst.; Quality Trans
former; Solitron Devices; STM CapaCitor; UID 
Elect.; Wabco Relays. 
Selling To: * I. Salesmen: 10 (eng 7) 
Services: Warehouse 

SECO IND. INC., 87-66 150th St., (212) 279-1134. 
Branch: 44 Lansdown Rd., Eas{ Brunswick, N. J., 
(201) 257-9117. 
Selling To: * 0,1. Salesmen: 4 (e~g 4) 

Jericho 
AEROL ASSOCS., INC., 400 Jericho Tpke., (516) 

822-0800. TWX: 510·221-1847. 
Branches: 2920 Columbia St., Torrance, Calif.; 
63 N. Main St., Essex, Conn.; 2400 Wilson Blvd., 
Arlington, Va.; 466 Central Ave., Northfield, 111.; 
6631 E. Kellogg, Wichita, Kans.; 2926 E. Cold 
Spring la., Baltimore, Md.; 216 Burroughs .Rd., 
Braintree Mass.; Rte. 1, Box 230, Anoka, Minn.; 
34 N. Brentwood Blvd., st. Louis; 730 CI!fton 
Ave., Clifton, N. J.; 400 Jericho Tpke., Jencho, 
L. I., N. Y.; Box 21, Avon Lake, Ohio; 5522 
Alomar Dr., CinCinnati, Ohio; 474 Thurston Rd., 
Rochester, N.Y.; 80 Second St. Pke., Southampton, 
Pa.; 74 Pleasantview Terr., New Cumberland, Pa.; 
6115 Denton Dr., Dallas, Texas. 
Factories: Aeroflex Labs.; Aerospace Sys.; Allied 
Res. Assocs.; Arvin Sys.; American Std.; Bobrick 
Aero Missile Prod.; Canadian Car; Deutsch Co.; 
Electro-Form, Inc.; Fairchild Contls.; Haydon 
Switch & Inst.; ·lnt'l. Electro Exchange; MM 
Elctrn. Enclosures; Panel Contl~.; Pr.lce Elec.; 
Pulsation Contls.; Purolator; pyronetlcs;pyro
tector; Rocker Solenoid; Rovalco Contls.; Rubber 
Teck; Sonex; Tectron; Tempo Inst.; Transport 
Dynamics. 
Selling To: * M, I. Salesmen: 32 (eng 29) 
Services: Deal in Service 
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DAL·TECH DEVICES INC." 366 N. Broadway, (516) 
433·7448. 
Factories: Anzac Elctrn.; Atlantic Microwave; 
Ampar; Filmohm Div.; Lundy Elctrn. & Sys.; Minax 
Devices; Mullard; Royal Microwave Div.; Solitron 
Microwave; TRF, Inc. 
Selling To: * I. Salesmen: 3 (eng 2) 
Services: Stocking Rep. 

MILLER, G. E. ASSOC., 47 Birchwood Park Dr., (212) 
586·4780. 
Branch: 28 Knollwood Ave., Stamford, Conn. 
Factories: Micro·Comm.; Minneapolis Speaker; 
Mortronics; Perry·Briggs Corp.; Pioneer Elctrn.; 
Tandberg of America; Tape·Athon Inc.; Tiutone 
Elctrn. 
Selling To: * A, I. Salesmen: 2' 

WILD, J. J., INC., 400 Jericho Tpke., (516) 921·7100. 
Branches: ·380 Main St., Laurel, Md., (301) 776-
7670; 570 Hillside Ave., Needham, Mass., (617) 
444-2366; Box 300, Ramsey, N. J., (201) 327· 
4244; Box 266, Hastings·on-Hudson, N. Y. (914) 
963-3803; 80 Second SI. Pike, Southampton, Pa., 
(215) 357-6645. 
Factories: Analogic; Bliley Elec.; Chrono-Log; Cog
nltronlcs; Concord Cont.; Datamark; Digi·Data; 
Digital Devices; General Design; Indiana Genl.; 
Infotechnics; Mac Panel; Milgo Elctrn.; Sanders 
Assocs.; Texas Inst.; Ultronic sys. Salesmen: 8 

Kenmore 
LAMB, R. F. CO., INC., 1865 Kenmore Ave., (716) 

874·4900. TWX: 710-522-1808. 
Branches: 63 Norcrest Dr., Rochester, N. Y., 
(716) 544-5580; Picard Bldg., E. Molloy Rd., 
Syracuse, N. Y. (315) 454-2469; Box 661, uptown 
Sta., Kingston, N. Y., (914) 338·8833. 
Factories: Agastat Div.-ESNA; Delta Design; EG&G; 
Esterline Angus; Fenwal; Hallmark Standards; 
Ircon Inc.; Potter & Brumfield; H. Sticht Co. 
Selling To: * 0, I. Salesmen: 9 (eng 7) 
Services: Repair, Warehouse 

SIMBERKOFF SALES, INC. (See So. Orange, N. J.) 

Kingston 
LABRONICS. INC. (See Syracuse, N. Y.) 
LAMB, R. F. Co., INC. (See Kenmore, N. Y.) 

Larchmont 
FREED. l. & CO., Box 417, (914) TE 4-6510. 

Factories: Gavitt Wire & Cable; Sterling Mfg.; 
William Tell Woodcrafters; Wirecraft Prod. 
Selling To: * I. Salesmen: 3 (eng 2) 

MASIN, O. F., INC., 140 Boston Post Rd., (914) 
834·7500. TWX: 710-566·1106. 
Factories: Computer Components; Electronic Spe
Cialty; International Insts.; Life Inst.; Metal Works 
Inc.; Pickering & Co.; Switchcraft. 
Selling To: * 0,1. Salesmen: 4 
Services: Representatives 

Latham 
CARSE. T. SALES CO., INC., Box 71, (518) 785·5844. 

Factories: Delavan Mfg.; Hurst Mfg.; Partlow 
Corp.; Potter & Brumfield; States Co.; Stich! Co.; 
Vap-Air Div.; Western Electro·Mechanical Co.; 
Williamson Dev. Selling To: * I. 

Little Neck 
CAIN & CO. (See Encino, Calif.) 
MILLER, B., Box 72, (212) 229-4673. 

Factories: United Transformer. 
Selling To: * I. Salesman: 1 

Liverpool 
CAIN & CO. (See Encino. Calif.) 
NACOELCTRN. CORP., 119 Luther Ave., (315) 474· 

7481. TWX: 710·541·0439. 
Branches: 74 Park Ave., Rochester, N. Y., (716) 
244·4720: 2631 Edgewood Rd., Utica, N. Y., 
(315) 732-1801; 14 Lori St., Poughkeepsie, N. Y., 
(914) 462-2730. 
Factories: Amco; Ballantine; Beckman; C.M.C.; 
Cimron Div., LSI; Dumont Labs.; E& M; Fel; 
Kepco; Kruse-Storke; Mec.; Polarad; Tyco Labs; 
Wavetek; Weinschel Eng. 
Selling To: * M, I. Salesmen: 4 (eng 4) 
Services: Repair, Warehouse 

RJC ASSOCS., 219 Oakridge Terr., (315) 457-3220. 
Factories: Accutronics; Airborne Inst. lab.; Beck
man Inst.; Dynage, Inc.; Micro Inst.; Optical 
Elctrn.; Rohde & Schwarz; Spencer-Kennedy Lab. 
Selling To: * M,1. Salesman: 1 (eng 1) 
Services: Direct Mail 

WADSWORTH MFG. ASSOC., INC., 183 Buckley Rd., 
(315) 652-2865. 
Branches: 71 Parker Ave., Atherton, Calif., (415) 
321·3619; 15920 Temecula St., Pacific Palisades, 
Calif., (213) 454-4313; 1229 Jarvis Ave., Chicago, 
III., (312) 274·0601; 183 Buckley Rd., Liverpool, 
N. Y., (315) 652-2865; 35 Stauber Dr., Plainview, 
N. Y., (516) 433-3559; 12 Jamstead Ct., Williams
ville, N. Y., (716) 634-8650; 1106 E. 8th St., 
Eddystone, Pa., (215) 876·8462; 201 S. Dorothy 
Dr., Richardson, Texas, (214) 231·5971. 

Factories: Beckwith Carbon Corp.; Carler Products 
Corp.; Ceramic Magnetics; Continental Devices 
Corp.-Special Products; Diamomite Inc.; L & 0 
Inc.; Quality Components; Monolith Inc.; Warren 
Components Corp.; Western Scientific Inc. 
Selling To: * I. Salesmen: 11 (eng 6) 
Services: Warehouse 

WARRELMAN-GORMAN CO. (See Livingston, N. J.) 

Lockport 
SIMBERKOFF SALES, INC. (See So. Orange, N. J.) 

Long Island City 
BIALEK, S. ASSDCS., INC., 42-15 Crescent St., 

(212) 786-5562. 
Factories: Anderson Elctrn.; Foster Transformer 
Co.; Rola Div.; Standard Condenser; Winatic. 
Selling To: * A,M, I. Salesmen: 3 (eng 2) 

Lynbrook 
BITTAN ASSOCS., INC., 381 Sunrise Hghwy., (516) 

593·3833. TWX: 510-225-8429. 
Factories: Alco Elctrn. Prod.; Bramco Contls.; 
Custom Circuit; Electroid; Integrated Circuit 
Elctrn.; Keystone Carbon; Rye Ind.; Spectrol 
Elctrn.; Tel labs.; Ungar Elec. Tools; Vitramon; 
Western MagnetiCS. 
Selling To: * A,M,D,1. Salesmen: 7 (eng 3) 

PULEO ELCTRN., 39 Hutcheson PI., (516) 599·4875. 

Malverne 
ERDE·HAVILAND ASSOCS., INC., 333 Hempstead Ave., 

(516) 599·6500. 
Factories: GBC CCTV Corp.; Irish Elctrn. Ent.; 
Plastoid Corp.; Setchell Carlson. Services: Repair 
Selling To: * A,D,I. Salesmen: 2 

Mamaroneck 
CANE TECHN ICAl SALES, INC., 555 E. Boston Post 

~~~to~!~~ ~~~~~~~. Time Prod.; Automation Dy-
namics; F. W. Bell; Bourns, Inc.; Columbia Res. 
Labs.; E. I. DuPont; Dytronics Co.; Control Data. 
Selling To: * M,I. Salesmen: 4 (eng 4) 

Manhasset 
FARA, R. ASSOCS., 1295 Northern Blvd., (516) 

~:an~j,~42f5 Alden St., Cranford, N. J., (201) 
272-5510. 
Factories: Agastat Div.; Central Transformer; 
Electro Mechano; Holtzer Cabot; Judson Bigelow; 
Redington Counters. 
Selling To: * M,D,1. Salesmen: 4 (eng 4) 

HRC ASSOCS., 390 Plandome Rd., (516) 627·4644. 
TWX: 510-223-0821. 
Factories: Ansley Mfg. Co.; Daven·Div.; Dynage; 
Elec·Trol, Inc .. ; Fairchild Contls. 
Selling To: * A,M. Salesmen: 3 (eng 3) 

KAELBER & MACK, 75 Plandome Rd., (516) 627-6620. 
Branch: 37 Hillcrest Rd., Wakefield, Mass., 
(617) 245-9359. 
Factorie., Amer. Elec. Heater; Dale Elctrn.; 
DE Wire Fab; Industrial Devices; Thermal Wire 
& Elec.; Thomas & Skinner; Wilcox Prod. 
Selling To: * M,D,I. Salesman: 5 (eng 3) 

NDRTHEAST ENGRG., INC. (See Hamden, Conn.) 
SPELLMAN, F. CO., 1295 Northern Blvd., (516) 

MA 7-3399: TWX: 510-223-0812. 
Factories: Central Resistor Corp.; Eldema Div.; 
Jensen Mfg.; Mel·Rain Corp.; P. R. Mallory 
CapaCitor; Radio Materials. 
Selling To: * A,M,D,1. . Salesmen: 2 (eng 1) 

Manlius 
PERKINS. A. l. CO .. Kinlock Plaza, (315) 682-5005. 

Factories: Dialight; Ideal Precision Meter; Lee-
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craft Mfg.; Microtran; RepublicElctrn. 
Selling To: * M,D,1. Salesmen: 2 (eng 1) 

Marietta 
MIDSTATE RESEARCH, INC. (See Syracuse, N. Y.) 

Massapequa Park , 
METRO TECHNICAL SALES CORP., 103 Pinewood La., 

(516) 798-1066. 
Branch: 39 Bluefield Ave., Harrington Pk., N. J., 
(201) 71)8-8495. . 
Factories: Astrodyne; Computer Inst.; Connecticut 
Ind. Elctrn.; Cu Tronics; E-Tronics; Inter·Market; 
Shelly Assocs.; Sunbeam Elctrn. 
Selling To:* A,M,D,1. Salesmen: 3 (eng 3) 
Services: Warehouse 

Mattydale 
ONYX W. M. CO., Box 4, (315) 479·6561. 

Branch: 101 Pickwick Rd., DeWitt, N. Y., (315) 
446·7930. 
Factories: J. H. Ambrose; C. M. Hathaway Engrg. 
Lab.; Hydro Molding Co.; Inter-Lakes Bases; Man· 
dex Mfg. Co.; C. Sjoberg & Son; TA Mfg. 
Selling To: * A,M,I. Salesman: l' (eng 1) 

Mineola 
COLUCCI, R. A. Co., 230 Mineola Blvd., (516) 

746-0397. 
Factories: Penntube PlastiCS; Philadelphia In· 
sulated Wire; Potter Co.; Spectron Glass & 
Elctrn.; T & F Fluorocarbon. 
Selling To: * M,D,1. Salesmen: 2 (eng 1) 

COMTRONIC ASSOCS., 1551 Franklin Ave., (516) 
PI 1-8966. 
Factories: Amelco Semiconductor; Atohm Elctrn.; 
Bulova Watch Co.; Components Inc.; Hart Advance 
Relays; R. C. l. Elctrn.; United Transformer. 
Selling To: * M,D, I. Salesmen: 6 (eng 6) 

MARS SALES TRON ICS, 220 JericilO Tpke., (516) 
741-1270. 
Factories: Allied Decals; Audiophonics; American 
Plasticraft; Brown Engrg.; Chatham Nameplate; 
General AutomatiC; lonetics; Keyston; North 
American Alloy; Star-A-Elec.;Superior ReSistor; 
Trans·Tek; Xexex Corp. 
Selling To: * A, I. Salesmen: 5 (eng 3) 

Monsey 
TAI.BE co., INC. (See Englewood Cliffs, N. J.) 

Mount Vernon 
BURLINGAME ASSOCS. LTD., 510 S. Fulton Ave., 

(914) 664-7530. TWX: 710·562·0105. 
Branches: 1749 Rockville Pike, Rockville, Md., 
(301) 427·1255. TWX: 710·828-0784; 1 Belmont 
Ave., Bala Cynwyd, Pa., (215) 835·2080. TWX: 
510-662·5685; E. Molloy Rd., Syracuse, N. Y., 
(315) 454·2408. TWX: 710'541·0445; 7 Wellington 
St., Waltham, Mass., (617) 894·1955. TWX: 710· 
324·0687. 
Factories: Beco; Cambridge Elctrn.; Computer 
Automation Inc.; Control Sys. Res.; Dat~ Graphics; 
Data Royal; Dytro, Inc.; EMC Inst. Inc.; Electro· 
lab; Federal Scientific; General Microwave; 
Gertsch Dept.; Lorch Elctrn.; Lorch/Adret; Multi
metrics; NJE Corp.; Neff Inst.; Ray Proof Corp.; 
Singer Co.-Metrics Div.; Standard LogiC; Systron
Donner Corp.; Techni-Rite Elctrn.; Texas Inst. 
Selling To: * M.1. Salesmen: 25 (eng 25) 
Se.rvices: Repair 

FRIEDMAN-SMITH ELCTRN. SALES, INC., 519 S. 5th 
Ave., (914) 664-4866. . 
Factories: APM-Hexseal; Digilog Elctrn.; Electro· 
Techniques; ETC Inc.: Microtek Elctrn.; Sealectro; 
Teledyne Relays; Torsion Balance Co.; Transistor 
Elctrn.; Truco; Whitso. 

Selling To: * 0,1. Salesmen: 4 (eng 4) 

(See Advertisement This Page) 
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A Personalized Sales Engineering 
service for Industrials and Distribu
tors in Metropolitan New Xork and 
Northern New Jersey for over aquar
ter century 

IF YOUR MARKETS ARE 
SOPHISTICATED, YOU NEED 

SOPHISTICATED REPRESENTATION 
THIS IS WHERE IT IS. 
Mt. Vernon. N. Y.-500 Nuber Avenue (914) 664-0080 
Camden. N.J.-2916 Federal Street (215) 925-8711 
Silver Spring. Md.-880 Bonifant St. (301) 588-8134 

AND WHO IT IS. 
Twenty-one people. experienced. competent, trained' people. Fifteen 
senior engineers with extensive design as well as sales experience. 
thorough marketing ability. top flight applications engineering capa
bility. 

Sales last year? In the multi-millions. Principals: Beckman Instru
ments. Inc .. Burr-Brown Research Corp .• Chronetics. Inc .. Data 
Technology Corp .. Dynamics Research Corp .• Equipto Electronics 
Corp.. Isofilm International. Mil/ivac Instruments. Inc.. Power 
Designs. Inc.. Printed Motors. Inc.. Signetics Corp.. Siliconix. 
Inc .• Weston Instruments. Inc. Top-drawer. people and products. 
Communications: concise. thorough. meaningful. frequent_ Pro
motion: QED Quarterly. 7000 plus circulation; regular mailings; 
'participatory and independent advertising. 

Representation: an extension of your best sales engineer_ 

Energy: fantastic. 

TOMORROW'S SALES TODAY -AND TOMORROW, 
QED builds. Markets-where customers. your customers. think QED 
first-because they know QED will help whenever. wherever. h.ow
ever it can. and help effectively as it so often has. Sales-because 
. QED understands the products .it sells. understands them technically 
as engineers. and \lnderstands applications for them and not only the 
usual applications,' And QED understands the. customer's problem. 
lives with it. helps with its solution. 

QED sells now-really sells-and prepares tomorrow's sales today. 

QED Knows. Serves. Sells the mid-Atlantic region. 

(For alphabetical listing see page 3213) 

GRO~SMAN, H. ASSOCS., 519 S. Fifth Ave. 
Factories: Picot-Mi.chael Procedes; Transtech Co.; 
Zolomatics. Services: Repair, Warehouse 
Selling To: *. A,M.D.1. Salesmen:.2 (eng 2) 

Q.E.D. ELCTRN., INC.,. 500 Nuber Ave., (914) 664-
0080. TWX: 710-560-0014. 
Branches: 2916. rederal st, Camden, N. J., (215) 
925-8711. TWX: 710-891-7Q71; 880 Bonifant St., 
Silver Spring, Md., (301) 588-8134. TWX: 710-
825-0073. 
Factories: Beckman Inst.; Burr-Brown Res.; 
Chronetics; Data Technology; Dynamics. Res.; 
Equipto Elctrn.; General Resistance; Hallmark 
Std.; Isofilm Int'I.; Micro Inst.; Millivac Inst.; 
Power Designs; Printed Motors; Signetics Corp.; 

\ Silicon ix, Inc.' Weston Inst. 
Selling To: * 1",1. Salesmen: 16 (eng 16) 
Services: Repair, Stocking 

(See Advertisement This' Page) 

SO=~I::98~9. ASSOCS., INC., 10 Fiske Pl., (914) 

Factories: Augat, I nc.· Aztec Elctrn.; C & K 
Camp.; Electro-Mechan{cal Inst.; Griffith Plastic 
Prod.; Litton-Data Sys.; Practical Automation; 
~:~!~~ ~:~~' .,prod.; Presin Co.; Rifa Prod.; 

Selling To: * M,D, I. Salesmen: 3 

(See Advertisement This Page) 

N. Bellmore 
KELLER, L. W. & ASSOCS. INC., 1680 Newbrldge 

It'd., (516) 785-2826. 
Branches: 35-12 205th St., Baysid. e, N. Y., (516) 
785-2826; 25·40 Union St., Flushing, N. Y., (516) 
785-2826; 32A Woodedge Ave., Edison, N. J., 
(516) 785-2826. 
Factories: Arista Enterprises; Antennacraft; Com
ponent Specialties; Dictation Prod.; EBY; N.T.T.; 
New-Tronlcs Corp.; Pace Comm.; Sencore; Tele
phone Dynamics· U.T.C. Sound. 
Selling To: * A,b,l. Salesmen: 5 (eng 1) 
Services: Warehouse 

New Hartford 
REAGAN, I. A. CO., INC. (See Albany, N. Y.) 

New Hyde Park 
KENNEDY, R. P. CO., INC. (See Rochester, N. Yo) . 
LUCE~ R. P. & fO. (See Berkeley Hghls, N. I.) 

New Rochelle 
H. A. F. SPECTRUM ASSOCS., INC., 35 Broadfield Rd., 

(914) NE 2-3800. 
Factories: Control Logic; Data Device; Depend
able Printed Circuits; Flexible Prod.; Frequency 
Sources; Gibbs Mfg. Corp.; Megadyne; Pneumafil 
Design Enclosures; Transitron. 
Selll"g To: * M,I. Salesmen: 4 (eng 4) 
Services: Repair, Warehouse, Mailing 

New York 
APPELL, L. W. CO., INC., 11 Warren St., (212) 

WO 4-4255. 
Factories: Columbian Vise; Eklind Tool; Slaymaker 
Lock; Taylor Chain; Ungar ElectriC; Xcelite, Inc. 
Selling To: * D. Salesmen: 4 

BEEMER ENGRG. CO. (See Ft. Washington, Pa.) 
BITTAN ASSOCS., INC. (See Lynbrook, N. Y.) 
BRESSLER, I. I., INC. (See Union City, N. I.) 
CAMBER, M., 1700 York Ave., (212) 369-4222. 

Factories: General Inst. Corp.; Merit Coil & 
Trans.; Nytronics; Owasar Devices. 
Seiling To: * A,M,I. Salesmen: 2 

CHRISTIE, S.D. ASSOCS., INC., 175 Fifth Ave., 
(212) 674-9010. 
Factories: Atlantic India Rubber Co.; Chicago 
Rivet & Machine; Great Lakes Screw Corp.' 
Hindley Mfg. Co.; Kendale Ind.; Midwest Sintered 
Prods. Services: Repair 
Seiling To: * 0,1. Salesmen: 3 

ELLIS-HABER-RAMP CORP;, 2315 Broadway, (212) 
799-404.0. 
Factories: Raven Eletrn.; Video Color. 
Seiling To: * 0,1. Salesmen: 4 (eng 4) 

GINSBURY, S. LTD., 72 W, 45th St.,'(212) 687-3213 • 
Factories: Arnold Engrg. Co.; Balantlne Labs.; 
C-Cor Elctrn.; Clairex; Clinton Elctrn.; DynamiC 
Res. Corp.; Electro Prod. Labs.; General Micro
wave; Hoffman Prod.; Houston Elc!rn.; Lavoie Lab. 
Div.; McCoy Eletrn.; Measurements, Div.; Methode 
Elctrn.; Milwaukee ReSistor; Radio Res.; Solar 
Sys.; Specific Prod.; Syntronics;. Technitrol ·Inc.; 
Telemet Co.; Thomas Elctrn.; Waveline. 
Selling To: * M,I. Services: Warehouse 

GLASS. E. ASSOC., 250 W. 57th St., (212) JU 6-8440. 
Factories: American Camp.; Gulton Ind.; Eletrn. 
Plastics; Gudeman; Mierotran, National CapaCitor; 
Sage Elctrn.; Sloan Co.; Stanaard Elec. 
Seiling To: * M,D,I. Salesmen; 3 (eng 3) 

KLSASSOCS. INC. (See Fairfield, N. J.) 
MANHATTAN SALES, 17E. 16th St., (212) 242-8262. 
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Factories: Fostoria·Finnon, Inc'l Holub Ind., 
North American Elec. Lamp Co.; ~tocker & Yale. 
Selling To:* 0,1. Salesmen, 4 
Services: Warehouse 

McKEOWN, R. CO., INC. (See Livingston', N. J.) 
METROREP, INC. (See freehold, N. J.) 
MOCH, G. M. CO. (See Ridgefield, N. J.) 
MORHAN EXPORTING, 458 Broadway, (2:12).925·1257. 

Factories: Ampex ·Stereo Tape· B & K Inst.; 
Benjamin Elect. Sound; Courier Comm.; Dynascan, 
Freed Transformer; Grommes Precision; Irish 
Tape Co., Precision Apparatus; H. H. Smith; 
Tung-8ol. Services, Warehouse, Shipping 
Selling Ta: * A,M,D, I. 

MORSE, I. SALES, 150 Broadway, (212) CO 7·2913. 
Factaries, Electro·Mel Ind.; Eng. & Elctrn. De· 
vices; Hunter Tools; ImtroCorp.; M. & M. Metal 
Prod.; Phil more Mfg.; Nenco Elctrn. 
Selling Ta:* 0,1. Salesmen: 3 (eng 2) 
Sef!ices: Warehouse 

PLASENCIA, J'j INC.t, 521 Fifth Ave., (212) B67·8084. 
Factories: Alma ~ngrg.; Alliance Mfg. Co.; Ball 

. Bros. Res. Corp.; F. W. Bell, inc.; Califone 
Roberts Elctrn., Div.; Dytronics Co.; Galaxy 
Elctrn .. • Marathon Prod.; Packard Bell Elctrn.; 
Riker Video Ind.; Sinclair Radio Labs.; Superior 
Continental; Technical Appliance; Tapecaster 
Elctrn. 
Selling To: * M,D, I. Salesmen: 2 (eng 2) 

ROBURN AGENCIES, INC., 431·435 Greenwich St., 
(212) 966·2130. Services: Warehouse 
Selling To,* A,M,D,I. (all export) 

ROCKE INT'L. CORP., 13 E. 40th st., (212) 689·0200. 
Branche.: 53·55 Rue de l'Ete, Bruxelles, Belgium; 
Tetra Pak House, Lower Richmond Rd., Richmond, 
Surrey, England; 22 Avenue Emile Zola, Paris, 
France; Franz·PruHer·Strasse 15, BOOO Munchen, 
Germany; Via Ennio Quirino Visconti, Rome, 
Italy; Copenhagen Ind. Centre, Holbergsgade 14, 
Copenhagen K, 'Denmark; General Peron, Madrid, 
Spain; Rua da Emenda 66, Lisbon, Portugal; Box 
1502, Tokyo Central, Tokyo, Japalt; Nybohovsgrand 
56, Stockholm S.V., Sweden; Central America Hq., 
Box 300, San Jose,' Costa Rica; Apartado Aereo 
No. 20654 Bogota D.E. No.2, Colombia; Avenida 
Sao Joao 1086, Sao Paulo, Brazil; Alvaro Obregon 
No. 189, MeXICO 7, D.F. Mexlco'l Apartado Cor· 
reos 13378 Caracas, Venezue a; Box 3298, 
Manila, Phll{PPines. Selling To:* A,D,i. 

ROWLAND, E. W., 90 West St., (212) 964·7188. 
Factories: B·W Controller.; Precision Prod. &. 
Contls. 
Selling To, * 0,1. ' ,Salesmen: 2 (eng 2) 
Services: Engineering (application) 

RYWEL SALES, INC. (See Rockville Centre, N. Y.) 
SAFTLER, P. ASSOCS., INC., 157 W. 57th St., (212) 

247·3855. TWX: 710·581·5887. 
Branch: 67 State St., Pittsford; N. Y., (716) 381· 
2828. 
Factories: All Star Prod.; Buckeye Stamping; 
Chicago Switch; J. Fluke Mfg.; General In'd.; 
Korry Mfg.; Lion Cords; McGregor Elctrn'. Ind,; 
Molex Prod.; Richco Plastic Co.; Sightmaster 
Corp.; Solar Mfg.; Sonotone. 
Selling To: * I. Salesmen, 5 (eng 3) 

SMITH, H. F., 259 W. 14th St., (212) CH 2·2398. 
Factories: Drake Mfg.; Katolight Corp.; Trill\m. 
Seiling To: * A, M,D, I. Salesmen: 3 (eng 1) 

SPRUNG·NUSSBAUM INC., 254 W. 31st st., (212) 
565·1820. TWX: 710·581·6116. 
Factories, Alcon Metal Prod.; Bradford Inds.; 
Diodes Inc.; Electra/Midland; Modutec; Nytronics 
Inc.j Stackpole Carbon Co.; Wllson·Hurd Inc. 
Selhng To: * A,M,D,I. Salesmen: 4 (eng 4) 

SWEDGAL, M., 258 Broadway, (212) WO 2·5485. 
Factories: Jackson Bros.; May Precision Com. 
selling To: * A,M,D,I. Salesmen: 3 (eng 1) 
senices: Warehouse 

TOWER SALES ENGRG. CO., 550 Fifth Ave., (212) 
246·7611. . 
Selllnll To: * I. Salesmen: 2 (eng 2) 

WEISS W. W. & ASSOCS., 1780 Broadway. 
Factories: Fuji Elec.; Izumi Precision; K A Elctrn. 
Seiling To: * I. Salesmen: 5 (eng 3) 
Services: Repair, Warehouse 

WILLIAMS, J. ASSOCS. (See Califon, N. J.) 

Neponslt 
ANDREW·DOUGLAS CORP., 222 Beach 145 St., (212) 

474-6000. ' 
Facb!rles: Jones·Motrola; Kurman Inst.; Penn· 
sylvania Elctrn. Tech.; Photomation; Pomona 
Elctm.; Stow Labs. Services: Warehouse 
Seiling To:* M,D,1. Salesmen: 2 (eng 1) 

N.Syracuse 
COMPAR ALBANY, INC. (See Albany, N. Y.) 
SIMBERKOFF SALES. INC. (See So. Orange, N. J.) 

Pelham 
ROBERTS, P. V. CO., 247 Pelhamdale Ave., (914) 

738·2710. 
Factories: Engineered Sinterlngs & PlastiCS; 
H & R Plastics Div.; Micromelt Casting; Simonds 
Steel Div. 
Seiling To: * I. Salesmen: 2 (eng 2) 

Phelps 
LSM ASSOCS., Orchard Pk., (315) 548·4891. 

Branches, 218 E. Lake Rd., De Ruyter, N. Y., (315) 
662·3296; 54 Puritan PI., Hamburg, N. Y. (716) 
649·8380. 
Factories: Blonder Ton~ue Labs; Centra lab; Elec· 
trovoice Inc.; J. W. Miller Co.; Motorola; Perma 
Power Co.' Pickering & Co.; Robins Ind.; 
Soundoller Inc.; South River Metal; Telex Comm.; 
Waldom Electronics. 
Selling To: * A,D. Salesmen: 3 

Pittsford 
MITSCHER, R. w. co., INC. (See Buffalo, N. Y.) 
SAFTLER, P. ASSOC., INC. (See New York, N. Y.) 

Plainview 
CENTRAL ASSOC., INC. (See Englewood, N. J.) 
SBM ASSOCS., INC. (See Roche~ter, N. Y.) 
WADSWORTH MFG. ASSOC., (See Liverpool, N. Y.) 

PI~asantville 
SBM ASSOCS., UtC. (See Roches~er, N. Y.) 

Port Washington 
AARON, P. D. ASSOCS., Box 511, (516) 767·8480. 

TWX: 510·223·0810. 
Factories: Automatic Metal Prod.; Berkshire Elec. 
Cable; Hughes Aircraft; Isotronlcs; Marstan 
Elctrn.; Precision Elctm. Com.; Tingstol; TRW 
CapaCitor Div.; U. S. CapaCitor. 
Selling To: * 0, I. Salesmen: 5 (eng 3) 

01 BLASI, J. ASSOC., INC., 14 Vanderventer Ave., 
(516) 767·0470. . 
Factories, Airpax Elctrn,; Control Knobs; J. Millen 
Mfg.; Par Ind.; Tranco. 
Selling To: * M,D, I. Salesmen: 4 (eng 2) 

RYAN ASSOeS., 60 Roger Dr" (516) 767·7958. 
Factories: Esson Elctrn.; Hammond Mfg.; Matrix 
Engrg.; Pandult Corp.; Synvo Corp. 
Seiling To,* M,D,I. 'Salesmen: 3 (eng 2) 

Poughkeepsie 
J. H. ELCTRN. SALES CO. (See Towson, Md.) 
NACO ELCTRN. CORP. (See Liverpool, N. Y.) 

Red Hook 
OSSMANN COMPONENT SALES. (See Rochester, N. Y.) 

Rochester 
APPLETON, H. CO. (See Los Angeles, Calif.) 
BROGAN ASSOCS., INC. (See Westbury, N. Y.) 
BROWN, J. ELCTRN. (See Yonklers, N. Y.) 
FERGUSON, T. SALES CO., INC., Box 3893, (716) 

482·7757. 
Branch: Box 126. DeWitt, N. Y. (315) GI 6·3330. 
Factories: ADC Prod.; Inc.; Agasbt; Barry Contls.; 
Electro-Craft; Electro Switch; Icore; Midwest 
Circuits; Omega. Services:. Warehouse 
Selling TO:* M,I. Salesmen: 5 (eng 3) 

FISH ASSOCS. (See Utica, N .. Y.) 
FRANKLIN, W. A. SALES CORP. (See Syracuse, N. Y.) 
GISLASON SALES, INC., 617 Case Bldg., (716) 454· 

4741. TWX: 510·253·2932. 
Factories: Electro Cube, Inc.; Hi·Grade Alloy 
Corp.; Humi Seal Div.; Industrial Mica Div.; 
L. Frank Markel & Sons; Milwaukee ReSistor; 
Permavolt Transformers; Permonite Mfg.; Positive 
Connector Co.; Rathbone Corp.; Spln·Rite Corp. 
Selling To: * I. Salesmen: 3 (eng 1) 

-- , 
• NOW 

JQHNSON, H. C. AGENCIES, INC., 111 Mt. Hope 
Ave., (716) 232·2688. 
Branches: RD 3, Ballston Lake, N.Y., (518) 882· 
6321; Box 215, Fayetteville, N. Y .• (315) 637·9383; 
Box 315. Williamsville, N. Y., (716) 632·7880. 
::~~~~s~ow~r!'li~use . Salesmen: 6 (eng 3) 

KEk~~~~rr.' PRODS., INC., 70 Mt. Hope Ave., (716) 

Branches: 126 Pearl St., Buffalo, N. Y., (716) 852· 
~~~~d1:;,50 James St., Syracuse, N. Y., (315) 

Factories: A & A Mfg.; Allied Witan Corp.' 
Bowles Engrg.; Carlyle J,ohnson Machine Co.; 
Custom Component SWitches; Continental Hy· 
draullcs Div.; Delta Power Hydraulic Co.· Fair' 
child Hiller Corp.; Hannilln Press Co.: Lear 
Siegler Inc.; Marquette Metal Prods.; 'Parker 
Hannifin Corp.; Westinghouse Elec. 
::~~~:o:ar!house Salesmen: 4 (eng 3) 

KEr7~~::2l' ". CO., INC., 39 Saginaw Dr., (716) 

Branches: Box #56, Fayetteville, N. Y., (315) 
637·9531; Green Tree Dr., N., Hyde Park N. Y. 
(914) 229·2269. ' , 
Factories: Aladdin/Magnetics; Associated Testing 
Labs.; Bowmar Inst.; Fenwal Elctm.; Ferroxcube· 
FHtron; ·Grigsby·Barton; Hamlin'l Modutec· Pre: 
cision Metal; Technlpower; U tronix; Unholtz· 
Dickie; Whittaker. ' Services: Stocking 
Selling To:* I. Salesmen, 4 (eng 3) 

(See Advertisement This Page) 

KI~~~:Ojri5.L. ASSOC., ,223 Windemere Rd., (716). 

Factories: Electrical Utilities Co.; Hitemp Wires 
~I=~. J::JJ~ Mfg. Co.; Ottawa Rubber; Tuttle 

Selling To:* I; Salesman: 1 (eng 1) 
LAMB, R. F. CO., INC. (See Kenmore, N. Y.) 
LAZOR, J. ASSOCS., INC., 39 Saginaw Dr., (716) 

473·8337. . 
Factories: Carborundum; Mosaic Div.; Syntron 
Div.; Tensollte Ins. Wire Div.; Adirondack Wire 
& Cable. Services: Warehouse 
Selling To; * 0, I. Salesmen: 3 (eng 3) 

MARSEY SALES, 206 park Ave., (716) 442·9700. 
Factories. Alpha Wire; B'ud Radio; Empire Sci en· 
tific; Hammarlund Mfg.· Kurz·Kasch, Inc.; Merit 
Coil & Transformer; Sefchell.Carlson; Turner Co. 
~:~rle:'0W~F:h~ulse Salesmen, 3 (eng 1) 

NACO ELCTRN. CORP. (See Liverpool, N. Y.) 
OSSMANN COMPONENT SALES CORP.. 39 Saginaw 

Dr., (716) 442·3290. TWX: 510·253·7685. 
Branches: 132 Pickard Bldg." Syracuse, N. Y., 
(315) 454-4477 •. TWX: 710·541·1522; 1901 Vestal 
Parkway, E..., Vestal, N. Y., (607) 785·9949. TWX: 
510·252·198 ; 77 Kelly Rd., Red Hook, N. Y., 
(914) 297·7773. 
Factories: Avantek, Inc~; Babcock Relays; Beede 
Elec. Inst.; Curtis Dev.; Deltron; Inc.; Fairchild 
Contls.; Hellpot Div.; Industrial Elctrn. Eng.' 
Microlab/FXR; Pyrofilm Resistor Co.; Sibley Co.;· 
Tel Labs Inc.; Vemallne Prods.; Western Micro· 
wave Labs. 
~:~rc~s~ow;re~oluse Salesmen: 6 (eng 4) 

REAGAN,' J. A. CO., INC. (See Albany, N. Y.) 
REED ELCTRN., INC., 2815 Monroe Ave., (716) 473· 

2767. TWX: 510·253·3246. 
~~;~~h: Vestal PkWy. L, Vestal, N. Y., (607) 748· 

Factories: Amperex Elctrn.; ASM Corp.; Duncan 
Elctm.; Electronic Com.; Elctrn. Enclosures; ,Globe 
Ind.; Helical Prod.; IERC; Jonathan Mfg.; Micro· 

Three Offices to Serve You Better 
R. p~ KENNEDY CO., INC. R. P. KENNEDY CO., INC. 

39 Saginaw Drive 
Rochester, N. Y. 14623 

Tel: 716-271-6322 
BOil KENNEDY RoN {jRAN~LE 

P.O. Box 56 
Fayetteville, N. Y. 13066 

Tel.: 315-637-9531 
BOil AUGAT 

R. P. KENNEDY CO., INC. 
-Green Tree Drive, North 

Hyde Park, New York 12538 
Tel.: 914-229-2269 

JOHN PAULSON 
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NEW, YORK mochester) SALES REPRESENTATIVES DIRECTORY ~ Geographical 

REED ElCTRN., INC. (Con't.) , ' 
wave Assoc.; Int. Microwave!:. Muirhead Inst.; 
Phelps·Dodge Elctrn. Prod. 0.; Pricll Elec;; 
Sage Elctrn. Div.; 1'ransistor Devices. 
Seiling To:. A,M,I. salesmen, 4 

RYERSON, J. D. ASSOC. INC'L 1672 Monroe Ave., 
(716) 442-1900. TWX: 510·z53·0293. 
Branch: Box 1400, Syracuse, N. Y., (315), 656· 
7419. ' 
Factories. Cal-Power Corp.' Daytronlc Corp.; 
Fairchild Instr:( Gertsch; Ini'!. light; Merrimac 
Res. & Dev.; microwave Cavity Labs.; Motorola, 
Inc.l· N H Resi/' Nuclear Corp.; Pastoriza Elctrn.; 
Rad x Elctrn.; enon Corp. 
Selling To: * A,M,I. salesmen. 4 (eng 4) 
Services. Repair ' 

SBM ASSOCS., INC., 800 Linden Ave., (716),381-
8330. TWX: 510-253-6145., ' 
Branches: 1519-A Stuyvesant Ave., Union, N. J., 
(201) 687-11737. TWX: 710·985-4720; 28 Hobby 
St., Pleasantville, N. ,Yo (914; RO 9·1811. TWX: 
710-572-2193' 528 Old Country Rd., Plainview, 
N. Y., (516) 433-1421; 138 Pickard Bldg., 5858 E. 
Molloy Rd., Syracuse, N. Y., (315) 454-9311-
Factories. Astrodata; Automated Measurements 
Corp.; Boonton Elctrn.; Dana labs.; E-H Res. 
Labs.; Eldorado Elctrn.; J_ Fluke Mfg.; IRA Sys.; 
Incre-Data; Kay Elec. Co.; Kennedy Co.; Micro 
Test Corp.; Optimation; RF COInm., Inc.;, Ray
theon Co.; Tally Corp:;, Technlbilt Corp'l Varian 
Electrographlcs Dlv.; varian Aerograph ulv. 
Selling To. * M,D,I. Salesmen. 10 (eng 10) 
Services. Repair 

SCHMITZ BROS., 82 St. Paul St., (716) 546·7628. 
Factories: Atlas Asbestos Co.; Bentley·Harris 
Mfg.; Chase-Foster; J. C. Dolph Co.; Electrical 
Plastics Corp.' I Potter Co. Services: Sales 
Selling To. * • Salesmen: 3 

SCW6~7~~~' E. J. CO., 3100 Monroe Ave., (716) 

Factories. Columbus Elec. Mfg.; Oak Mfg. Co.; 
Planet Mfg. Services: Warehouse 
Selling To. * M,I. Salesman: 1 

STS~J.~~~g. COMPS. INC., 834 Linden Ave., (716) 

Seiling To. * I. Salesmen: 3 
TAYLOR, D. A, CO., INC., 2019 Hudson Ave., (716) 

342-8881. Factories: Tyton Corp, 
Selling To: * M,D,I. Salesman: 1 (eng 1) 

YOUNG, F. ASSOCS., INC., 555 Winton Rd. N" (716)' 
482-1555. 
Factories: Circuit Wise, Electro Magnetic Radi
ation labs.; Flexible Circuits; General Precision 
labs.; Inso Electronic Prods.; Microsonics; Shall· 
cross Mfg.; Solid State Scientific; Sys. Enclosures; 
Technitrol. , 
Selling To.* M,I. Salesmen: 3 (eng 2) 

ZIMMERMAN, W. H., INC. (See Syracuse, N.Y.) 

Rockville Centre 
RYWEL SALES, 100 N. Village Ave., (516) 764-2666_ 

Branch. New York, N.Y. 
Factorlas. Caddock, Elctrn.; DaVies Molding. 
Selling To.* A,M,D,I. salesmen. 2 (eng 1) 

(See Advertisement This Page) 
WlllGOlD ElCTRN. SALES CORP., 100 N. Village 

Ave., (516) 764-4022. ' 
Factories. Bristol Motor; Brown Engrg.; Bud Radio; 
Chomerlcs; Comar Elec.; Glenair; Hermetic Seal; 
Premax Prod.; Precision Metal Prod.; Sterling 
Transformer; Turner Microphone; Underwriters 
Safety Dey. 
Selling To. * 0,1. Salesmen. 4 (eng 2) 

Roslyn 
HICKS} w. M'l INC:! 4 Spruce Dr., (516) 627-6150. 

Factories: A & N Corp.; National Rivet & Mfg. 
. Co.· Troyonlc Co. 
selhng To. M,I. Salesman: 1 (eng 1) 
Services. Warehouse, Mailing 

Roslyn Heights 
SIR SALES, 35 Powerhouse Rd., (516) MA 1-74a5. 

Branch: 102 Shore View Dr., Yonkers, N.Y., (914) 
WO 1-4446. .' 
Facto,r/es. American Geloso;, Audioyox Corp.; Dict· 
O-Tape·I' Dyn Assoc. Imp.; ,Easy-UPI' Electro,voice'l Fasco nd.; Game Ind.; L.M.B.-Heeger Co.; Marte 
Elctrn.; On Guard, Corp.; Presodlal Corp.; Quick 
Mount Corp.; Verltas Elctrn.; Wald Sound Corp. 
Selling To:* A,D,I. Salesmen: 4 (eng 3) 
Services. Warehouse 

TRAVCO ASSOCS., 142 Mineola Ave., (516) 621·3223. 
Factories. Applied Dynamics; Georator; Magtrol; 
Norbatral Elctrn.; Sonex; Virginia Elctrn. 
Selling To: * M,I. salesmen: 3 (eng 3) 
Services. Repair 

Rye 
BRIIGAN ASSoes., INC. (See WestbulY, N.Y.) 

Salt Point 
MITSCHER, R. W. co., INC. (See Buffa'lo, N.Y.) 

Scarsdale 
BASSIN TECHNICAL SALES CO., 52 Fayette Rd., (914) 

SC 3-3334_ 
Factories. Artisan Elctrn.; Compac Engrg.; Eastern 
Dynamics; Electro-Mech Camps.; Kessler-Ellis 
Counters; Meca Elctrn; Valor. 
Seiling To. * M,D,I. 
Services: Warehouse, Direct Mail 

Schenectady 
AEROCONOMY AGENCY, 1079 lexington Ave., (518) 

372-8426. 
Factories: B.E.C. Inc.; Dayan Mfg.; 011 Center 
Res.; J. P. Smith Co. 
Selling To. * M,D,I. Salesman: 1 (eng 1) 

MADiSON OVERSEAS, INC., 433 Liberty St., (518) 
372-5841. 
Factories: American Components, Inc.; Autotronlcs; 
Adar Assocs.; Applied Microwave Dynamics; Cad
dock Elctrn.; Compton Ind.; Denes Co., Eastron 
Corp.; Electrol; Flair Elctrn.; Industnal Elec
tronics; Hlmega Co.; Klnemotlve; lenox Fugle 
Elctrn.; Nutron Elctrn.; Procedyne Corp.; Pace 
Setter Prod.; RF Amplifier; Renco Corp.; RFD; 
Robinson Spicer Elctrn.; Sensor Technology. 
Seiling To. * M,D,1. Salesmen: 6 (eng 2) 
Services: Warehouse 

Seaford 
ABBOTT-GORDON, 3939 Wicks Ave., (516) 781-5256: 

Branch: 628 W. Englewood Ave., Teaneck, N.J. 
(201) TE 6-3876. 
Factories. APW CO; Courtesy Circuits Ind.; C'ramer 
Call; EastronL Gentronlcs; Industrial Condenser; 
Intermares loo.; N.P.C. Elctrn.; Skottle Elctrn. 
Seiling To:* 0,1. , Salesmen. 2 

Sodus 
DeCEW, A. E. AGENCY, INC., Box F, (315) 483-3261. 

Factories: Astrosys.; Inc.; ConSOlidated Contls.; 
Cramer Diy.; Detroit Coil Co.; Electronic Contls.; 
Harrel; Hipotronlcs; Northern Precision labs.; 
Schrack Elec'i_ Unimax Switch Dlv.; Velonex Div. 
Seiling To: * M,I. ,Salesman. 4 (eng 3) 
Services. Repalrbwarehouse, Distributorship, 
AE9 Distributor Iv. 

OUR 10th YEAR 

INCORPORATED 
, rlact.o.ru 

Direct' Contact • Industrials and 

Metropolitan New York· Northern New/erBe,. 

eprese nta five 

100 NORTH VILLAGE AVENUE ~. ',' ;:'\ 
ROCKVILLE CENTRE, L. I., N. Y. 11571 

AREA ,516 ROckville Centre 4-2666 
ONLY QUALlTY COMPONENTS FOR THE INDUSTRY 

3270 (Por alphabetical listing see page 3213)/ 

Syosset 
SENCOR, INC. (See Philadelphia, Pa.) 

Syracuse 
BREDE, H. W. CO., INC. (See Glen Head, N.Y.) 
BROGAN ASSO,CS_, INC. (See Westbury, fU.) 
BURLINGAME ASSOCS., LTD. (See Mt. Vernon, N.Y.) 
DB ASSOCS., INC_ (See 'Dewitt, ".Y.) 
DEARIE, J. P. CO. (See Mountain Lakes, N.J.) 
FLORING, C. W. & MURRAY, H. R., INC., Box n, 

(315) 446·5555. ," ' 
Branch: Box 66, Webster, N.Y. (716) CH 4-1100. 
Factories. Airpax; Americon; Camblon; G-V Contls'l Hughes; I,T.T. Wire & Cable; SUnbank; Technlca 
Wire Prods. . 
Selling To: * 0,1. Salesmen. 5 (eng 3) 

FRANKLI!'l W. A. SALES CORP., 2 Standish Terr., 
(315) 446·1120. TWX. 710-541-0433. 
Branches: 179 Hillary Dr., Rochester, N.Y., (116) 
889-4849; 42 Glenridge Rd., Whitesboro, N. Y., 
(315) 736-5460. 
Factories. Bridgeport Insulated Wire; Continental
Wirt Elctro.; General Inst.; Industrial Elctrn. 
~fg~~eE\ct~~C~~~iga~lr:.d.; Raytheon; Rola Div.; 

Selling To. * A,M,I. Salesmen., 3 (et:!,g 2) 

(See Advertisement Page 3271) 

HOTZEl I. A. CO., INC., ll2 Dewitt St., (315) 47&-
6641. TWX: 710-541-1572. 
Factories: Birtcher Corp:; Computor Circuits; Con
trols Co.; Elctrn Devices, EMC' Technology; Kidco 
Inc.; Penntube PlastiCS; Sealectro; Spectral 
Elctrn.; Teledyne; Union carbidej. Zero Mfg. 
Selling To:* 0,1. Sa esmen: 3 (eng 2) 

KEllER IND. PRODS., INC. (See Rochester, N.Y.) 
LAMB, R. F. CO., INC. (See Kenmore, N.Y.) 
LABRON ICS, INC., 130 Pickard Bldg., (315) 454-9314. 

Branches: 3568 Moyer Rd., North Tonawanda, N.Y., 
(716) 695-1001; 24 Arnold Dr., Kingston, N.Y., 
(914) 338·1604. 
Factories: Analog Devices, Inc.; Atec, Inc.; F. W. 
Bell, Inc.; Brush Inst.· California Inst.; Columbia 
Res. labs.; Doric; Equ(Pto Elctrn.; Jerrold Elctrn.; 
Julie Res. labs.; Keltec Florida; Microdot Inc.; 
North Atlantic Ind.; PRO Elctrn. Inc.; Toda Prod. 
Selling To: * M, I. salesmen. 4 (eng 4) 

lANZENDORF O. G. CO., 513 Cumberland Ave., 
(315) 472·4195. 
Factories: Associated American Winding Machin· 
ery; Carlton DeSign & Mfg.; Eraser Co.( E,lectrlc 
Soldering Iron; Hampden, ,Mfg.; Magnetic Core; 
W~bar Elctrn. Div. . 
Selling To. * A,M,I. Salesman. 1 

lAZOR J. ASSOCS., Inc. (See Rochester, N.Y.) 
LlGHTSTONE CORP., Pickard Bldg., E. Molloy Rd., 

(315) 454-3209. 
Factories: American Elctrn. labs.; Anzac Elctrn.; 
Applied Res.· Electromagnetic Technology Corp.; 
Electro Impulse lab.; Hyperion Ind.; Measurement 
Technology; NanoFast;, Practical Automation; 
Presin Co.; Sage labs.; Schlumberger; Sonex, Inc. 
Selling To: * M,I. Salesman. ,1 (eng 1) 

MIDSTATE RESEARCH, INC. 327 Wellesley Rd. 
Branch. 1845 Otisco lake Rd., Marietta, N.Y. 
636·8308. 
Factories: Augat Inc.; Canford Mfg.; Cooper, J. 
& Sons; D-Cemco; Reeves Hoffman Div.; Samarius 
Inc.; Transtector. 
Seiling To: * M,D, I. Salesmen. 3 

OSSMANN COMPONENT SALES. (See Rochester, N.Y.) 
PASrON-HUNTER, 2002 Teall Ave., (315) 437-2992. 

Factories, Amperex Elctrn.; Astatic Corp.; Atlas 
Sound; Calcon Wire; Hallicrafters; Harman,-Kar· 
don; Irish Tape; Jerrold Elclrn.; Krylon, 'Inc.; 
North American Philips Co.; Quam Nichols; 
Sprague Prod. Co. 
Seiling To: * A,D,I. Services. Warehouse 

REAGAN, J. A. CO., INC. (See Albany, N.Y.) 
RYERSON; J. D. ASSOC., INC. (See Rochester, N.Y.) 
SBM ASSOCS., INC,. (See Rochester,N.Y.) 
TAUBER, W. CO., 151 Fayette Blvd., (315) 446-7094. 

Factories. Antennacraft Co.; Computron; Inc.; 
Consolidated Wire; CTS Knights: Hamilton-Hall, 
Inc.(. Hy-Gain Elctrn.;' Kenwood Elctrn.; Midland
Int'.; Sonar Radio; Talk-A-Phone Co.; Waber 
Elctm. _ Services: Warehouse 
Selling To. * A,D, I. Salesmen: 2 

TESCO ASSOCS., 2002 Teall Ave., (315) 463-4566. 
Factories:, Arra; Inc.: C-Cor Elec,; Dico; Herley 
Ind.; RF Amplifier; Servo Corp.; Statham Inst.; 
Telonic Engrg.; Telonic Inst. , 
Selling To. * M,I. salesman: 1 (eng 1) 
SerVices: Repair, Direct Mail 

ZIMMERMAN, W. H. INC., 112 DeWitt St., (315) 
474·4889. TWX: 710-541·1572. 
~:~50:100 Monroe Ave., Rochester, N.Y., (716), 

Factories: AirBorn Connectors Dlv.; Centralab; 
Industrial Condenser; Neshamlny, Transformer 
Co.; Phaostron Inst.; RCl Elctrn.; Secon Metals 
corw; Victoreen Inst.; Welch Allyn" Inc; 
~:~~~ow~r~bo~se Salesmen: 3(eng 3) 
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Tuckahoe 
L-C-A SALES, INC., 76 Main St., (914) WO 1-4700. 

(914) WO 1-4700. 
Branches: 32 Rittenhouse PI., Ardmore, Pa., (215) 
GR 7-2725; 3505 Epsilon PI., Annandale, Va., 
(703) 560-9485. 

. Factories: Blonder-Tongue Labs.; Computron Inc.; 
Electrohome Ltd.; Hudson Lamp Co.; IMF Prods.; 
Int'l. Wire & Cable; Oxford Transducer; PM & E 
Div.; Sherwood Elctm. Labs.; Spectra-Strip Corp.; 
Talk-A-Phone Co.; Worner Elctm. Devices. 
Selling To: * A,D,I. Salesmen: 8 (eng 3) 
Services: Warehouse 

STANG SALES, 271 Columbus Ave., (914) 779-6868. 
Factories: Bogen Comm.; Eico Elctrn. Inst.; Grado 
Labs.; JBL In!'l.; Lowell Mfg.; Recoton Corp.; 
Robins Ind.; United Audio Prod. 
Selling To: * A,D. Salesmen: 4 (eng 1) 

Tonawanda 
LABRONICS, INC. (See Syracuse, N.Y.) 

Utica 
FISH ASSOCS .. 149 Roosevelt Dr .. (315) 732-1008. 

Branch: 2111 East Ave., Rochester, N.Y., (716) 
244-5428. 
Factories: American Elec. Heater; Argus Engrg. 
Co.; Federal Tool Engrg.; Gardiner Solder Co.: 
Hunter Ind.; Simonds Machine. 
Selling To: * M,D,1. Salesmen: 2 

NACO ELCTRNS. CORP_ (See Liverpool. N.Y,) 

Valley Stream 
AGRESS, M_ c., 891 Fulton St., (516) 825-8955. 

Factories: Contemporary Elctrn.; Electric Tach
ometer; Gaylord-Rives; Impectron; Int.ermark Ind.; 
New England Trans. 
Sold To: * I. Salesman: 1 (eng 1) 

LEVISON SALES CO., INC., Box 242, (516) 561-9696. 
Factories: Beede Electrical Inst.; Chicago Dial 
Co.; III. Condenser Sales.; Multi-Flex Seals; Staco, 
Inc.; Staver Co. 
Selling To: * 0,1. Salesmen: 4 (eng 2) 

Vestal 
OSSMANN COMPONENT SALES. (See Rochester, N.Y.) 
REED ELCTRNS., INC. (See Rochester, N.Y.) 

Webster 
FLORING, C. W. & MURRAY, H. R., INC. (See Syra

cuse, N.Y.) 

Westbury 
BROGAN ASSOCS .• INC_. 80 Urban Ave., (516) 333-

6683. TWX: 510-222-4555. 
Branches: 22 Purchase St., Rye, N.Y., (914) 967-
2612: 780 N. River View Dr., Totowa, N.J., (201) 
256-0174; 69 Hickory Dr .. Waltham, Mass., (617) 
894-3250. TWX: 710-324-0192; 107 W. Ridge 
Pke., Conshohocken, Pa., (215) 825-0510; 4709 
Montgomery La., Bethesda, Md., (301) 652-4300; 
202 Arterial Rd., Syracuse, N.Y. (315) 437'2988; 
4074 ThurstDn Rd., RDchester, N.Y., (716) 328-
2351. 
Factories: Cipher Data Prod.; Colorado Inst.; 
Computer CDmmunications; Computer Mgt.;Coro
metrics Medical. Sys!.; Data Comm. Sys.; Data 
General; Datum, Inc.; Information Displays; In
fotec; Link Div.: Litton Ind.; Magna-Head Div.; 
Magnetic Recording Sys.; Peripheral Data Ma
chines; Perspective, Inc.; Roytron Div.; Sangamo 
Elec.; Standard Memories. 
Selling To: * I. Salesmen: 20 (eng 20) 
Services: Limited Service Facilities 

CARDUNER SALES CO., Jericho Tpke., (516) 333-
8170. TWX: 510-222-6356. 
Factories: Audio Devices; British Ind.; Electro-
Voice; IRC. Services: Warehouse 
Selling To: *A,D. Salesmen: 5 (eng 2) 

MINTHORNE INTERNATIONAL CO., INC., 2200 Shames 
Dr., (516) 334-3303. 
Factories: Allied Control; Alltronics; Antenna 
Specialists; Ballistic Control; Beaver Labs.; Chi
cago Dynamics; Brach; H. Dietz; Dolinko & Wil
kens; Elctm. Enterprises; Elctm. Transistor; 
EPCO; Federal Elctrns.; Galaxy Elctms.; Gold Line; 
C. S. Gordon; Gramer Halldorson; Hallett Mfg.; 
Hamilton-Hall; Hansen Mfg.; Hartford Battery; 
Hartman Marine; 'Haydon Tubes; Hurst Mfg.; 
Int'l. Graphite & Electrode; JeffersElctrns.; JFD 
Elctrns.; K-R Tubes; Kemtron Electronics; Key
stone; Lampkin Labs.; Lewis & Kaufman; Marshall 
Elc\ms.; Mechanical Engraving; Metrotek Elctms.; 
Moseley Antennas; National Union Elctrns.; Nu
clear Associates· New Hampshire Microwave· 
Norplex; On Guard; Pace Comm.; Pageant Needles; 
Pennwood Numechron; Perry Briggs; Philmore 
Elctrns.; Quick-Mount; Radiation Material Corp.; 
Radio Condenser; Regency Elctrns.; Resistance 
Prods. Co.; SoB Mfg.; Saxton Wire & Cable; 
Semlcon; Severance Tool Ind.: Sheppard Ind.; 

Space Power Assocs.; Spark-O-Matic; Speer Car
bon; Steri-Dri Elctrns.; Telephone Components' 
Teletone; T. C. Thompson; Thordarson Meissner: 
Transcom; Tri-Ex Towers; U.S. Semcor· Weiler: 
Zeus Generators. " 
Selling To: * A,M,D,I. Salesmen: 67 (eng 22) 
Services: Warehouse, Export 

Whitesboro 
FRANKLIN, W. A. SALES CORP. (See Syracuse, N.Y.) 

Williamsville 
JOHNSON, H. C. AGENCIES. (See Rochester, N.Y.) 
WADSWORTH MFG. ASSOC. (See Liverpool, N.Y.) 

Williston Park 
GARRETTSON co., INC., 99 Hillside Ave., (516) 

747-6610. TWX: 510-222-4232. 
Branches: 92-14 Masland St., Philadelphia, Pa., 
(215) 464-2275. TWX: 510-222-4232; 10 Kearney 
Rd., Needham, Mass., (617) 449·2640. TWX: 510-
222-4232. 
Factories: Avtel Corp.; Computer Devices Corp.; 

Epsco, Inc.; Filtron Co.; Gamewell Co.; Gladding 
Keystone Corp.; Maine Res. Co.; North Elec. Co.; 
Reeves Inst. 
Selling To: * I. Salesmen: 6 

Woodbury 
COMPAR NEW YORK, 335 Crossman Pk. Dr., (516) 

921-9393. TWX: 510-221-2170. 
Factories: Denes Co.; Electronized Chemicals 
Corp.; Electro Materials; Hathaway Inst.; Power-
cube; Unitrode. Services: Sales Office 
Selling To: * M,I. Salesmen 8 (eng 5) 

TECHNICAL ELCTRN. INC., 335 Crossways Park Dr., 
(516) 921-9393. TWX: 516-221-2170. 
Factories: Computer Circuits Corp.; Circuit Tech
nology; Energy Conversion Devices; Film Capaci
tors; International Comps.; Seal-A-Matic Inc.; 
Solid State Prods. Inc.; Tempo Inst. 

~:~~rle~os~e~'6itic; Salesmen: 4 (eng 4) 

Woodstock 
POTTER, N., 191 Shotwell Rd., (914) OR 9-6074. 

Selling To: * I. ' Salesmen: 4 (eng 1) 

UPSTATE NEW YORK 

FOR SELLING 

COMPONENTS 
TO 

I N· 0 U S T R I A LS 
IT'S THE 

w. A. FRANKLIN SALES CORP. 
Main Office in SYRACUSE 

2 Standish Terrace, Syracuse, N. Y. 13224 
Phone: 315 - 446-1120 • 315 - 446-2246 

TWX -710-541-0433 

Branch Office 
in 

ROCHESTER, N. Y. 

Branch Office 
in 

UTICA, N. Y. 
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I '. 
NEW. YORK (yonker,s) . SALESREPRESENTATIVESPIRE~IORY __ Gttographical 

Yonkers 
ADELMAN-PINZ SALES CORP., 570' Yonkers Ave.,. 

(914) 423-4747. . ." 
I'ictorles: Acoustonei Audio Originals; . Elctm. 
Publ.; Jensen Mfg., Dlv.; Lenk; Pickering &. CO'i 
Scientific Audio Elctm.; SoundoUer; Standaro 

. Radio. . Services: Warehouse 
Selling To: * A,D,I. . Salesmen: 3 (eng 1) 

BROWN, J. ELCTRN .. SALES REPS; INC., 207 Rose
dale Rd., (914) 779·7330. . 
BranChes: 151 Rawlinson Rd., Rochester,N. Y., 
(716) 266-2728; 217 Neck Rd., Bklyn., N.Y., (212) 

~:~i!~!:; Columbia Elctrn. Cable; Dynamic Inst.; 
Eico; Game Ind.; Gibbs Special Prod.; Gralfter 
. Haldorson; Industrial DevlcesJ IRC; Oaktron Ind.; 
Parker Metal Prods.; H. H. limUh; Yamaha Int'l. 
Seiling To: * A,D.' Salesmen: 3 (eng 1) 
Services: Warehouse 

ELECTRONIC FASTENERS CO., 10 Center Place, (914) 
423:2900. 
Factories: Atlantic Spring Pin; Southern Screw. 
Seiling To: * I. . Salesmen: 2 (eng 1) 
Services: Warehouse 

REP. 5 Sadora. Lane-Suite L-M, (914) 793-4200. 
Factories: Fleetwood Furn. Co.; Harman Kardon; 
Jerrold ElctrniJ' M. idland l.nt'l.; ·O'Sullivan .Ind.; 
Sarex Corp:; nlted TeHronics. 

\ Seiling To: * A,D. . . . Salesmen: 4 
'SHAW, S. A. CO., INC. 361 Cemral Park Ave. 

Factories: Alliance Mfg'i.,Carbonne.au Ind.; Maes
tro Corp.; Philco-Ford; llIIality Compo 
Seiling To: * 0; I. Salesman: 1 (eng 1) 
Services: Warehouse .. 

SIR SALES, INC., (See Roslyn Heights, N.Y.) 

NORTH CAROLINA 
BethanIa 
CANDOR CO. INC., (919) 924-1480. 

Factories: Anderson Power Pro~'l Barber-Colman; 
Cambion; Chomerics;Deering Milliken; Compo· 
nents; Electra/Midland Corp.; . Hi-G· Hopkins 
Engrg.; Kearfott-General PreciSion; Nattonal Con
nector; Poly-Sclentific-Lltton; G. T. Schjeldahl; 
Stewart Warner Microclrcuitsl Vltramon. 
Seiling To.* M,D,I. :salesmen: 4 (eng 4) 
Services: Warehouse 

LEE, LTD., (919)924-8245. . 
Factories: . Brad Thompson Ind.; Cerac, ,Inc.; 
Deltron, . Inc.; Kahn & Co.· Laser Nucleonics;' 
Meipar! Inc.; Penn Engrg. & Mfg. cor.p.; Spyrafio, 
Inc.l· Tnermal Dynamics Corp ... Wells Elctrn. 
Sell ng Ta: * M,I. lialesman: 1 (eng 1) 

Burlington 
GENTRY ASSOCS., INC. (See Orlando, Fla.) 

Charlotte 
BEEMER ENGRG.: CO. (See Ft. Washington, Penn.) 
BROWN & MORRISON Box 4307, (704) 333·0774. 

Factories: Automatic Timing &. Controls; Hynes 
Elec. Heating; Kinney Vac. Div. . 
Seiling To: * I. Salesmen: 4 (eng 4) 

CARTWRIGHT & BEAN, 'INC. (See Memphis, Tenn.) 
CHAPMAN, R. W. Box 4430, (704) 375-4495. 

Seiling To: * b,l. Salesmen: 8 (eng 8) 
FURMAN, C. M. CO.LBox 4208. 

Factories: Airmaster Corp.; Big Beam; Fairmount 
Tools; ~riffolyn Co.; Hamco Dlv.; King Elec. 
selling To: * D. . lIalesmen: 2 

HENRY, B. ASSOCS., 1043 Providence Rd., (704) 
375-8958. TWX: 810-621-0515. . 
Branches: 1020 Ilrookstown Rd., Winston Salem, 
N.C., (919) 723-3069i' 241. Phosphor Ave.; Me
tairie, La., (504) 831- 931. 
Factories: Ballcock Eletrn.; IMC' Magnetics; Kent 
Corp.; Precision Connector Dlv.; Samariu~ Eletrn.; 
Signalite· Solid State P~od.; E. H. Tltchener; 
Trans/Circuits· Waterbury Co. 
Seiling TiI:* 1.1,0,1. Salesmen: 5 (eng 5) 

HIGHSMITH, J. L. & CO., 3733 Monroe Rd., (704) 

~~:~!~:; 3322 S. Memorial PkWY:, Huntsville, 
Ala., (2051 881-3294; 2543 Industrial Blvd., 
Orlando, Fa.,. (305) 293-5202; 5003 Brook Rd., 
Richmond, Va., (703) 266-2060. 
Factories: ·Ace Engrg. & Machine Co.; Boonton 
Elctm'l Business Info. Technology, Control Eqp_; 
Elgar liorp.; Federal Scientific Corp.; Frequency 
Engrg. Labs.; Globe Ind.; Grayhlll; Houston Inst.; 
Kepco,lnc.; Lorch Elctrn.; Philips Elctrn. Inst.; 
Singer Co.; Time Sys.; Topaz. . 
Selling To: * M,D,I. Salesmen: 8 (eng 8) 
Services: Repair 

(See Advertisement This Page) 

. PIEDMONT EQUIP. CO., Box 10037, (704) 334-6823. 
Factories: Cleveland Hardware; Eberhard Hard-

ELECTRONIC COMPONENTS AND MATERIALS 
REPRESENTING: 

Amerieaa Mouarch , 
Davis & HemphUl . 
EledrODlc: SpedalCy. Company 
Elmwood Sensors, Inc:. 
Enlllneered Wire & Cable 
The Metal Etching Company 
M1e-LIn Company 
Penntube PJastia Company 
Siemens Ameriea, Inc:. 

. SERVING: 
North Carolina 
South Carolina 
Eastern Tennessee 

WINSTON-SALEM, N. C. 27101 440 West End Blvd. Phone: 919-723-5988 
BALTIMORE, MARYLAND 21212 5716 York Road Phone: 301-433·2613 
PLAINFIELD, N. J. 07060 0705· Park Avenue Phone: 201-754-6400 

... CAMDEN, N. J. 08102 726 Cooper st. Phones. 609-966-3118-215-627-1670 

ware; Hanson Drills; Parrish • Steel!.. Southeo 
Rivets and Fasteners. Services: warehouse 
Selling To: * 1. • Salesmen: 3 

RANSON, WAUACE & CO., INC., 116lh E. 4th St:, 
(704) 334-4244. '. . . 
Factories: J. G. Biddle Co.; Conax Corp.; Este.r
line Angus Inst.; General Transducer;. QuiOdar 
Elctrn.; weston Inst; \ 
Selling To: * 0,1. . Salesmen:. 2 (eilg 2) 

RUDISILL, J., 1225.Harding Pl., (704) 377-6901. 
Factories: Acopian; AJ!astatDiv.; Columbus Elec. 
Mfg.; Control Knobs; 1>ale Elctrn.; Gordos Corp.; 
Hitemp Dlv.; Sensitak Inst.; Struthers-Dunn; 
Technitrol. 
Selling To: * M,D,I. Salesmen: 9.(eng 2) 

SMI1'H, M. K., 1605 Chatham Ave;, (704) 372-1026. 
Branches: 3258 Cahaba Heights Rd., Birmingham, 
Ala., (205) 967r30801 5375 New Peachtree Rd.; 
Chamblee, Ga.; (404} 457-1931; Box 8847, Ft. 
Lauderdale, Fla., (305) 524-0955. . 
Factories: Benjamin Elctrn. Sound. Corp.; Clevite 
Corp.; Dynascan corp." Electro-VolceJ. Inc.; Kraeu
ter Tools; TelePro nd.; Tenna liorp.; Waber 
Elctrn. Services: Warehouse 
Selling To: * A,D,I. Salesmen: 5 

TAYLOR, M. F. CO., INC. (See Silver Springs, Md.) 

Gastonia 
DIETHERT, R. CO., INC. (See Chicago, iii.) 

Greensboro 
ADAMS & ASSOCS., INC., Box 9256, (919) 272-6838. 
. Branches: Box 877, Decatur, Ga. "(404) 288-1799; 

Box 2171, Orlando, Fla., (305) 424.9491; Maloney 
Rd., Rte. 3, Knoxville, Tenn. (615) 577-4241. 
Factories: Blonder-Tongue Labs.; Eby Sales; Int'l. 
Rectifier; Inti. Wire & Cable; Midland Inti.; 
Perma-Power; Planet Mfg.; Premier Metal Prod.; 
Utah Elctrn. 
Selling Ta: * A,D,I. Salesmen: 5 

BCS ASSOCS., INC. (See Orlando, Fla.) 
DUCKETT, C. SALES CO. (See Atlanta, Ga.) 
HOLMES, E. G. & ASSOCS. (See Chamblee, Ga.) 
MURPHY & COTA (See Atlanta, Ga.) 
REYNOLDS' & ASSOCS., I NC. (See Eau Gallie, Fla.) 
TECHNICAL MARKETING, INC. (See Orlando, Fla.) 

Jamestown 
BEACON ELEC. ASSOCS. (See Maitland, Fla.) 

Kernersville 
WALLACE, S. K. ASSOC., INC. (See Lutz, Fla.) 

Kinston 
NICKERSON, F. C. CO., INC. (See Decatur, Ga.) 

Matthews 
WALLACE, S. K. ASSOC., INC. (See Lutz, Fla.) 

Raleigh 
ANDREWS, A. B_ & CO., 1401 Branch. Banking and 

Trust Co. Bldg., Box 2627, (919) 833-5565. 
Branch: 1408S. Bayshore Dr., (305) 377-2522. 
Factories: Amperex; BliSS-Eagle', Bramco; Chat
ham Elctrn.; Comar Elee.; Fa. Transformer; 
Grigsby-Barton; Ledex; MIAL; Nat'l Tel-Tronicsj 
Sinclair Radio Labs"b D.M. Steward Mfg." Tedforo 
Crystal Labs.; Van or Coil; Wagner E ec.; Wil-
mmgton CQntrols. . 
Selling To:* M,D,I. Salesmen: 6 (eng 4) 

CARTWRIGHT & BEAN, INC. (See MemphiS, Tenn.)' 
MITSCHER, R. W. CO., INC. (See Buffalo, N.Y.) 

Winston-Salem 
BROWN, W. A. & ASSOCS., I~C. (See Orlando, Fla.) 
COL-INS-CO., INC. (See Orlando, Fla.) --------------------------.,----------1: HENRY B. ASSOCS. (See Charlotte, N.C.) 

JAMES L. HIGHSMITH & COMPANY 
TECHNICAL. SAL.ES REPRESENTATIVE 

IN THE SOUTHEAST 

~ Ll~~VOO© 00 ~ ~~ 
G$ @l!!J!;l [;)l!!J$GIroIE$$g 

WE OFFER 

• 21 YEARS OF PROVEN SALES AND' 
MARKETING EXPERIENCE, 

• KNOWLEOGE Of MARK.fT AREA 

• AGGRESSIVE COVERAGE 

• RePUTATI~ FP.~ DEPENDABILITY 

CHARLOTTE. NORTH qAROLINA 
nSI MON ROE ROAO 

1'04' aaa·7743 

HUNTSVIL.L.E, AL.ABAMA 
aUI SOUTH MEMORIAL PARKWAY 

'20111 111'-82 •• 

ORL.ANDO, FL.ORIDA 
2t14' INDUSTRIAL. BOULEVARD 

(3011 U3,\U02 

RICHMOND. VIRGINIA 
BOOa BROOK ROAD 

(708) 2.e-2080 

3272 (For alphahetlcal IIstlRg see page 3213) 

LEE ASSOC., INC. (See Orlando, Fla.) 
MAGUIRE, J. A. & CO. (See Camden, New Jersey) 
MURPHY & COTA (See Atlanta, Ga.) 
RADeO CO., 310 W. Fourth St., (919) 722·9671. 

FactOries: Associated Testing labs.; Baird AtomiC; 
CML Inc.; Control Logic; Jerrold Elctm.; Nanofast 
Corp.; Quantech Labs.; Whlre Electromagnetic; 
Weston Inst. 
Selling To: M,I. Salesman: 1 (eng 1) 

WHIT~, L.G. & CO., INC. (See Sillier Spring, Md.) 

OHIO 
Akron 
NATALlNO, A. ASSOCS., 209 Harmon, Hills, (216) 

666,1447. 
Branches: 333 W. 1st St., Dayton, Ohio, (513) 
223-5002; 530 Sixth Ave.j Pittsburgh, Pa., (412) 
281-8283. . '0'.

Factories: Central Transfonher; Control Switch 

eemJl.'69 



SALES REPRESENTATIVES DIRECTORY - Geographical (Cincinnati) OHIO 

Div.; RCL Elctrn.; Scanbe Mfg. Corp.; Tansitor 
Elctro.; Technical Wire Protrs. 
Selling To: * M,D,1. Salesmen: 3 (eng 3) 
Services: Warehouse 

Avon Lake 
AEROL ASSOCS., INC. (See Jericho, New York) 

Berea 
PUGH. C. L. & ASSOCS., INC. (See Columbus, Ohio) 

Brecksville 
NACE, A. co., INC., Box 156, (216) 526·4323. TWX: 

810-427-9161. 
Branches: Box 93, forest Park Br., Dayton, Ohio, 
l513) 277-8215. TWX: 810-459-1733; Route 3, 
Galion, Ohio, (419) 468-7641; 1725 Washington 
Rd., Pittsburgh, Pa., (412) 561-3544. 
Factories: Allied ContI. Co.; Augat, Inc.; Daven 
div.; Hopkins Engrg.; Mag-Con Engrg.; Minco 
Prod.; Stevens-Arnold; Syntron Div.; Transistor 
Elctrn.; United Aircraft. 
Selling To:* M,I. Salesmen: 4 (eng 3) 

WALDRIP, BLANKENBURG & CO., 7650 'Chippewa 
Rd., (216) 526-1100. 
Factories: Atkins Technical; W. C. Dillon & Co.; 
Esterline-Angus Inst. 
Selling To: * I. Salesmen: 6 (eng 6) 

Chagrin Falls 
CLARK SALES CO. (See Cleveland, Ohio) 
KILROY, J. CORP., Box 365, (216) 247-8997. 

Factories: Acromag, Inc.; Amer-Std.; Hurst Mfg.; 
Inland Contrl.; Inland Motor Corp.; Jordan Contls.; 
Magtrol; Presin Co.; Syracuse Elctrn.; United 
Elec. Contrls. 
Selling To: * M,D, I. Salesmen: 2 (eng 2) 

(See Advertisement Page 3274) 

'Cincinnati 
AEROL ASSOCS., INC. (See Jericho, New York) 
BAEHR-GREENLEAF & ASSOCS. (See Cleveland, Ohio) 
BEEDLE EQUIP. CO., 6900 Silverton Ave., (513) 793-

0140. 
Factories: Adams & Westlake; Christie Labs.; 
CompuDyne; Decca; R. B. Denison; Esterline 
Angus: Magnetics, Rayson Engrg.; H. H. Sticht: 
Struthers-Dunn; Vulcan Elec.: Weksler Inst. 
Selling To: * M,D, I. Salesmen: 2 (eng 2) 

CAMPISANO, F. J. & ASSOCS., Box 11043, (513) 
662-1616. TWX; 810-461-2578. 
Branch: 3453 Nolen Dr., Indianapolis, Ind., (317) 
291-4066. 
Factories: Aerovox; Alliance Mfg.; Aura Mfg.: 
Core-Tronics; Del Elctro.: Evans; Fair-Rite Prod.; 
Holyoke Wire & Cable; Rola Co.; Rotron. Inc. 
Selling To: * M,D, I. Salesmen: 4 (eng 2) 
Services: Direct Mail 

COMPONENTS INC. (See Cleveland, Ohio) 
G & H SALES CO., Box 37416, (513) 761-6185. 

Branches: 13690 Fox Hill Dr., Novelty, Ohio, (216) 
338-1122; Box 71, Indianapolis, Ind., (317) 637-
5048: Box 2268, Fort Wayne, Ind., (219) 744-
3072; 24001 Southfield Rd., Southfield, Mich" 
(313) 358-1910: Box 18178, Louisville, Ky., (502) 
239-1162. 
Factories: Babcock Relays; Diehl Div.; General 
Inst.; Hamlin, Inc,.: MetHode. 
Selling To: * M,D,1. Salesmen: 8 (eng 8) 
Services: Warehouse 

GALLAGHER CO., 15 Ritchie Ave., (513) 761-1288. 
Factories: Anzac Elctro.: Bentley Harris Mfg.: 
Electro-Connective Sys.; Gems Co.; Hitemp Wires 
Co.: Kings Eletro. 
Selling To: * M, I. Salesmen: 4 (eng 3) 

GREENLEAF, H. CO. (See Cleveland, Ohio) 
HERRICK, G. L. CO. (See Westlake, Ohio) 
KAHSAR, F. E. SALES, INC., 5229 Glenway Ave., (513) 

471-9011. 
Branch: 47 W. Case, Hudson, Ohio, (216) 655-6808. 
Factories: Crufoot Gear Corp.; Karman Rubber; 
Midtex-Aemeo: National Circuits; Penn Eng. & 
Mfg.: Plastic Ware Inc.; Russell-Gasket: Triad 
Transformer, Co.; Utrad Transformer, Co. 
Selling To: * 0,1. Salesmen: 3 (eng 1) 

KILFOIL, J. F. CO., 9415 Montgomery Rd., (513) 
791-6151. 
Branch: 5225 New Haven Ave., Ft. Wayne, Ind., 
(219) 749-0113. 
Factories: Airco/Speer Eletrn.: American Semicon· 
ductor; Cimastra Div. 
Selling To: * I. Salesmen: 3 (eng 1) 

LACKRITZ & QUEHL (See Cleveland, Ohio) 
LAKE, H. G. CO. (See Dayton, Ohio) 
OLSEN, J. O. CO. (See Cleveland, Ohio) 
PHISTER EQUIPT. CO. INC., 921 Federal Reserve 

Bank Bldg., (513) 421-3850. 
Factories: Bergen Wire Rope; Joy Mfg. Co.: 
Zippertubing. 
Selling To: * M,I. Salesmen: 2 (eng 2) 

PLAGEMAN. L. C., 3334 Meyer PI., (513) 621-1678. 
Selling To: * A.M,D,1. Salesmen: 3 (eng 3) 

SCHLEMMER, 1172 W. Galbraith Rd., (513) 522-8340. 
Factories: Atkins Technical, Inc.; J. Chatillon & 
Sons; W. C. Dillon: Fast Heat Element Mfg.: 
Fiske Assocs.; Frost Eletro.; W. L. Gore & Assoc.; 
Gulton Ind.; Hif'3m Jones Eletro.: Ircon, Inc.: 
Lafayette Quality Prod.; Reotemp Inst.: Ruska 
Inst.: Western Elctrn. Prods.: West Inst. 
Selling To: * M, I. Salesmen: 3 (eng 2) 
Services: Repair, Warehouse 

SHARP, F. R. CO., INC. (See Cleveland, Ohio) 
SHERIDAN ASSOCS., INC., Box 37646, (513) 761-

5432. TWX, 810-461-2670. 
Branches: Box 8226, Cleveland, Ohio, (216) 237-
9145; Box 423, Dayton, Ohio, (513) 277-8911: 
Box 128. Lathrup Village, Mich., (313) 358-3333; 
Box 3997, Jennings Sta., St. Louis. Mo., (314) 
524-4800; 201 Penn Ctr. Blvd., Pittsburgh, Pa., 
(412) 243-6655. 
Factories: American Precision Ind.; Bendix/ 
Mosaic: Burr-Brown Res.: NJE: CTS Knights; 
Electric Indicator; Fabri-Tek, Inc.; Helipot !iV.; 
IERC Div.; Microwave Dev. Labs.; Pneumafil C rp.: 
Rotamec; Pulse Engrg.; Times Wire & C ble: 
Vitramon. Services: Warehouse 
Selling To: * M,1. Salesmen: 14 (eng 12) 

TAYLOR, J. F. SALES, 5410 Julmar Dr., (513) 471-
5750. 
Factories: Cleveland Vibrators; Debothelat Fans: 
Jetstream Sys.; Liberty Machine: Youn~ MchV. 
Selling To: * M,D,1. Salesmen: 3 (eng 3) 

TRI-STATE MARKETING, INC., 1717 Section Rd., 
(513) 631-5060. TWX: 810-461-2697. 
Branches: 25000 Euclid Ave., Cleveland, Ohio, 
(216) 731-9207. TWX; 810-421-8550: 3220 Broad
way, Fort Wayne, Ind., (219) 456-3567. TWX: 
810-332-1517. 
Factories: Aladdin Elctrn.; Consolidated Prod.; 
Flexible Prod.: Grant Pulley & Hardware; Indiana 
General: New England Inst.; Reeves-Hoffman Div.; 
Reon Resistor Corp.; Stewart-Warner Microcir
cuits; Thermatics, Inc.: E. H. Titchener & Co. 
Selling To: * M,D,I. Salesmen: 7 

VA}9~~g~82~ALES, INC., 10515 Margate Terr., (513) 

Branches: 12417 Cedar Rd., Cleveland Hts., Ohio, 
(216) 462-2822: 3556 Luewan Dr" Indianapolis, 
Ind., (317) 926-5063; Box 13088, Columbus. 
OhiO, (614) 878-7212; 510 Ft. Wayne Bank Bldg., 
Ft. Wayne, Ind., (219) 742-9122. 
Factories: APM-Hexseal Corp.; Burton-Rogers Co.; 
Curtis Dev. & Mfg. Ga.: Industrial Timer Corp.; 
Pandu it Corp. 
Selling To: * M,D, I. Salesmen: 5 (eng 2) 

(See Advertisement This Page) 

VAL·SKOL SALES, INC. 

eem /1969 

10515 MARGATE CINCINNATI, OHIO 45241 

QUALITY REPRESENTATION FOR QUALITY PRODUCTS 
SERVING 

FORT WAYNE OFFICE 
TEL: 742-9122 

INDIANA 

~IANAPOLIS OFFICE ___ ~ 
TEL: 926-5063 

OHIO KENTUCKY 

CINCINNATI OFFICE 
TEL: 793-4082 
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OI-lIO,(Cincinn_ti) $A,LESREPRESENTATIVES "DIRICTORY-- Geographical 

WAHL, A. C., & ASSOCS., INC., Box 15220, (513) 
821-3270. TWX:, 513·577·1068. . . 
Branclles: 24232 Maria lii~ .Cleveland, Ohio, (216) 
777·2899; 1153 Trentwooa Rd., Columbus" Ohio, 
(614) ,486·7719; 2122 Mershon Ave., Dayton, 
Ohio, (S13) 252·0961; 1825 Bellemeade Ave., 

. Evansville, 'Ind., {812} 477·0154; 510 N. Sadlier 
Dr., Indianapolls, Ind., (317) 353·2921; 5 North 
Drive, Spring Grove Hgts., Richmond, Ind., (3.17) 

~:~:~i~~': Cin·Tran; Datascan Inc.; Gulton liI,d.; 
KMC Semiconductor Co.; Matteson Transformers; 
P. R. Mallory; Shallcross Mfg.; Simmons Fastener. 
selling,To,*, M,I. Sal,esmen, 4 (eng 3) 

WHITESELL, R. O. & ASSDCS. (See Indianapolis, Ind.) 

Cleveland 
ALLIED ENTERPRISES INC., 7281 Pearl I!d., (216) 

,234·2606.' . 
Factories: Elmwood, Sensors; Hotwatt; Norwalk 
Thermostat; Still·Man Mfg. ' 
Selling To; * 0,1. Salesman: 1 (eng 1) 

APPLETON, H. ·CO .. (See Los Angeles, Calif.) 
BAEHR·GREENLEAF & ASSOCS., INC., 14700 Detroit 

Ave., (216) 221·9030. 
Branches: 9505 Montgomery Rd., Cincinnati, Ohio. 
(513) 891.3826; Box 5722, Columbus. Ohio. (614) 

486·4046; 3aSO Maplewood Dr.. Xenia, 'Ohlo; 
(513},426-5485. . . .' ' " , 
factories: Acme Elec.; CTS, C. P. Clare; Clare 

. Electro·Seal; Clare·Pendar; Cutl~r Contr~ls; Elco; 
Holyoke, Wire & Cable; IReDlv.; Roblnson·Kal· 
pern; Simpson Elee.; Ungar DiY.; I,Inion Carbide. 
Selling To: * M,D,I. Salesmen: 7 (eng 7) 

(See Advertisement This Pag,e) 

BURKE,E. F. INC., 5010 Mayfield, (216) , 382·3646, 
Factories; Alnor' Instr. -Co.; Boline Div.·Binkley 
Co.; Corning Class Wor~s; Harper ,Elec. ,Furnace; 
Royal Elec. Mfg.; U.S. Safety Trolley,. 
Selling To; * 0,1.. Salesmen: ·2 (eng I) 

CAUIOUN, R. P. & ASSOCS. (See Dayton, Ohio) 
CARTER, McCORMIC & PEIRCE, (Farmington, Mich.) 
CLARE ELCTRN., 24431 Oak Hili Dr. ' 

Factories: Flair Elctm.; QPl; Seastrom Mfg. 
Selling To;* M,D,I. 'Salesmen: 2 (eng 2) 

CLARK SALES CO., Box 708, (216) 991·2000. 
Branch: 16830 Park Circle Dr., .Chagrin Falls, 
Ohio, (216) 543·9848. .' 
Factories: Accurate Elctrn.; Brand Dielectrics; 
Brand·Rex 9iv.; Mohawk Mfg. 
Selling To,"* I. Salesmen: 2 (eng I) 
Services: Warehouse , . . , , '. 

-------------------__. COMPONENT/INSULATION CORP., 14235 Detrpit Ave., 
(216) 521·3570. ' 

BAEHR, 
GREENLEAF 

·Ie 
ASSOCIATES, 
INC. 

e'ectric.' enginee,s 

component speci.li.fs 

CLEVELAND 44107 
Phone 216 221.9030 
14700 Oelroil Ave. 

CINCINNATI 45242 
9505 Monlgomory Road 
Phone (513) 891·38:26 

DA YTON 45385 
3350 Mapl."'ood Drive 
~enia. Ohio 
Phone Daylon (5 I 3~ 426·5485 

COLUMBUS 43221 
P. O. Box 572:2-
Phone (614' 486-4046 

Branch: 610 N. Woodward Ave., Birmingham, 
Mich., {313} 644"()087. ' 

I Selling To: * A,M,D,I. Salesmen; 4 {eng 2} 
COMPONENTS iNC., 7461 N. Linden La., {216} 842· 

2737. TWX: 810·427·9151. 
Branch: 11820 Knollsprings, Cincinnati, Ohio, 
(513) 721·2997. ' 
Factories: Birtcher; Chass·Trak; Davis Elec.; De· 
fiance Circuit; Dow Key; H. Eby Co.; Electrofilm; 
Fairchild Contr.; Gulton Ind.; Gudeman; Harbour 
Ind.; Hi G; Janco; Omtronics Mfg., Panelgraphic; 
Quan Tec Labs.; Rotron Mfg.; Texas Instr.; Wac· 
line; Western Gear. 
Selling to: * M,D,I. Salesmen: 2 (eng I) 

DAUGHERTY, F. A. CO., 6025 Mayfield Rd., {216} 
449·1122. 
Branch: 112 Oakwood Rd., McMurray, Pa., (412) 
941·6473. 
Factories: Atlas Sound Corp.; Fisher Radio Corp.; 
Reeves Soundcraft; Regency Elctrn., United Audio 
Prod.; Utah Elctrn.; Wen Prod. SaleSmen: 5 
Selling To: * A,M,D,I. Services: Warehouse 

DICKELMAN, L. H. CO. (See Detroit, Mich.) 
DOL FUSS, C. H., J. R. & CO., 2108 Payne Ave., (216) 

771·1270. 
Branch: 1700 Needmore' Rd., Ste. 305, Dayton, 
Ohio, (513) 275·4831. 
Factories: Aerovox Corp.; Triplett Elec. Inst. Co.; 
JBT Inst.; Rola Div.; Solid State Scientific; Net· 
work Elctrn. 
Selling To: * A,M,D,I. Salesmen: 5 (eng 1) 

ELECTRO SALES, 851 E •. 222 .St., (216) 5440. 
Branches; Overlook Br., Box 3122, Dayton, Ohio, 
(513) 426·5551; 10745 Morang Dr., Detroit, Mich., 
{313} 886·2280; 201 Penn Center Blvd., Pitts· 
burgh, Pa, {412} 371·9449. 
Factories: Analog Devices; B&K Inst., Beckman 
Inst.; Columbia Res. Labs; Data 'Control Sys.; 
Dranetz Engrg. Labs; Dynamic Sys. Elctrn.: Elcor 
Div. of Welex; Electronic Assoc., Inc.; General 
Oceanology; Itron Corp.; Kaman Nuclear; Krohn· 
Hite; Lesametric; MVR Corp.; Memory Technology; 
Shepard Labs.; Spectral Dynamics Corp.; Standard 
Memories; Taber Div. Teledyne; Wayne George. 
Selling To: * M,1. Salesmen: 4 (eng 4) 
Services: Warehouse 

GOORY SALES CO" 19555 Henry Rd., (216) 331·2055. 
Factories: Drake Mfg.; Mayer, G. J. Co.; Norlake 
Mfg.; Vulcan Elec. 
Selling To: * M,D, I. Salesman: 1 (eng I) 

GREENLEAF, H. CO., 20412 Center Ridge Rd., (216) 
333·5480. 

MAIN OFFICE: 

THE JERRY KILROY CORPORATION P. O. Box 365 
Chagrin Falls, Ohio 
Tel: 2160247-8997 

Stands for: 216-,338-5123 

3274 

C covering OEM, process control & nuclear facilities in N. Ohio &. W. Pa, 

o over 19 years ,serving this territory 
N national memberships: ERA, IEEE, ISA &. MANA 

T technical liaison by graduate E.E.'s, Iicensed'Prof. Eng!s 

R Reps with vim, vigor, vitality, plus VOLUME sales 

o . offering regional Marketing Managerial services 

L local trade show participation ' 

5 SPECIALIZING in industrial & automation CONTROL 

Ch'agrin Falls, 9hio PiHsburgh, P'a. 

;' (For alphabetical listing see page 3213)" 

" 

Branch: .4315 Simcala., Cincinnati, Ohio, (513) 
661·0969. ", " 
Factories: C~Je Hersee; .Comar Elec.; Electro 
Switch; Ferro Magnetics; General. Cable; Patton 
MacGuyer Co.;' Phillips Prod. Co.; Tower Mfg.; 
Triangle Connector; Underwriters Safetv. Devlee. 
Selling To; * I. Salesmen: 5 {eng 4} 

JUBELl ASSOC.,' 23760 Miles Ave" (216) 662·2884. 
Branch: Box 2277, Kettering Sta., Dayton, Ohio, 
{5I3} 299·4321. . 
Factories: Asco Wire & Cable Co.; BEC Pressure 
Contls.; Carol Cable Co.; Electron, Inc.; Miller 
Elec., Protective Contls. Inc.; Premier Mfg.; 
Revcor, Inc.; M. H. Rhodes; UP?CO, Inc. ' , 
Selling To: * 0,1. Salesmen: 3 {eng 3} 

LACKRITZ & ,QUEHL, 3691 Lee Rd., {216} 561-6660. 
Branch: 8474 Winton Rd., Cincinnati, Ohio, (513) 
522·0655 .. 
Factories: ! Kulka Elec.; Toshiba America, Inc. , 
Selling To:* 0,1. Salesmen: 6 

LOWRY DIETRICH CO. {See Pittsburgh, Pa.} 
MARLOW ASSOCS., INC., 1500 S. Green Rd., (216) 

381·4500. 
Factories: Birnbach Co.; Bud Radio; Russell Ind.; 
Semitronics; Waldom Elctrn. 
Selling To, * M,D,I. Salesmen: 3 (eng 1) 

MARTIN'RETTGER, INC., 11955 Shaker Blvd., (216) 
791·8787. 
Factories: Atlantic Transformer Div.; B.E. C.; 
Johnson Mold & Mfg.; Kemco Div.; Kurz & Root 
Co.; Mackworth Rees: Meaker Co.: Semikr,on Int'l.; 
Skirpan Elctrn.'; States; H. H. Sticht Co.; Tren· 
ton Transformer Corp.; TruHeat Corp.; Western 
Electro'Mechanical Co. 
Selling To: * D,L Salesmen; 2 (eng 2) 

MICHAELSON, B. L. CO., {See Xen!s, Ohio} 
MIDLAND ELECT. CO., 2125 Superior Ave.," (216) 

861·3200. 
Factories: APM Hexseal: Anderson Power Prod.; 
Appleton Elec.; Arrow H & H; Allen Bradley; W. H. 
Brady: Buchanan Elec.; Bussmann: Chase Shaw· 
mut; Crouse Hinds Co,: Durakool: G. E.; Hoffman 
Engrg.; iTE Circuit Breaker, Industrial Timer; 
Jefferson Electric Co.; Kellems Co.; Linemaster; 
Marathon Fuse Blocks; Mercoid; Micro Switch; 
National Acme; Okonite; Panduit; SuperiorElec.; 
Sylvania Lamps; Thomas & Betts; Western In· 
sulated Wire. Serl/ices: Warehouse 
Selling To: * I.. Salesmen: 12 {eng 2} 

MILLER. H. SALES CO:, 4087 Meadowbrook, {216} 
321·3900. 
Branches; Rt. I, Sabina, Ohio, {513} 453·2240. 
Factories: Acoustone, Inc.; Finney Co., Game 
Ind.; Hy·Galn; Lectrotech; Monarch; Recoton; 
Squires·Sanders; Workman. 
Selling To; * A,D. 
Services: Warehouse 

Salesmen: 3 

OLSEN. J. 0., 16201 Shaker Blvd.; (216) 752·5444. 
Branches: 5539 Stokeswood Ct.. Cincinnatih Ohio, 
(513), 922·2176; 104 Elatan Dr., Pittsburg , Pa., 
(412) 279·2550. . 
Factories: Amaton Elctrn. Hrdwr.; Clarostat Mfg., 
Consolidated Wire & Assocd.; Coto·Coil Co.; Dix· 
son, Inc.; E·T·A Prod.; Fabricast, Inc.; General 
Illumination; Kappa Networks; Komak, Inc., Kry· 
Ion Dept.; Microtran Co.; National Tel·Tronlcs; 
Philadelphia Insulated Wire; PIC Design; RF In· 
teronics; Resistance Prod.; Schauer' Mfg.; Trom· 
peter Elctrn.; Waber Elctrn., Xcelite. 
Selling To: * A,D,I. Salesmen: 8 {eng 3} 

PATTIS, B. CO. (See Lincolnwood, III.) 
PETERS, R. W. CO., 630 E. 222, (216) 261·2330. 

Factories; Antronic Corp.; Empire Scientific; 
Gefco. Mfg.; Gamber·Johnson· Int'1. Elctrn. Sales; 
Keystone Elctrn.: Kenwood Mfg.; Quietrole Co.; 
Rheem/Roberts Elctrn.; Sherwood Elctrn. Labs; 
Ward Prod. 
Selling To: * A,D,1. Salesmen: 2 
Services: Repair, Warehouse, Direct Mail 

ROBINSON. C. A., 5010 Mayfield Rd .• (216) 381·9049. 
Branch: 11 West Monument Bldg., {513} 222·0832. 
Factories: ADC Products 'Div.; Autotron, Inc.; Dele· 
van Eletrn.; A. W. Haydon; Keystone Corp.; Price 
Elec.; Quality Name Plate; Sessions Clock. 
Selling To; * M,I. Salesmen: 4 

ROCKFORD CONTROLS OHIO; INC. (See Dayton, Ohio) 
ROTH. M. SALES. 678 S. Green Rd., (216) 382·9090. 

Factories: Astatic; B & K; Centra lab; Fanon; JFD; 
Premier; Raytheon; Rockford Special Furniture, H. 
H. Scott, Superior; Tenna; Thordarson; Meissner; 
Weller. 
Selling To: * ,A,D,I. Salesmen; 3 {eng 3} 

SATULLO CO. (See Royal Oak, MiCh.) 
SCHROEDER SALES CO., 2084 Noble Rd., (216) ,268· 

3636. 
Factories: Altec Lansing; BSR Ltd.; Benjamin 
Elctrn. Sound; Commercial Music Service; Grado 
Labs.; Koss Elctrn.; Lahti of Ann Arbor; Langevin; 
Mcintosh Lab.; Perry·Briggs; Telex Comm. Di~; 
Vega Elctrn. Services, Repair, Warehouse 
Selling 'to: * A,1. Salesmen: 3 

SHARP, F. R., 12417 Cedar Rd., (216) 647·8744. 
Branches: 1720 Section Rd., Cincinnati, Ohio, 
(l>l3) 351.50911 Deep Lake Rd .• Rte 3, Middleville; 
Mich., (61G) 7~5·9279; 349 W. First St., Dayton, 
OhiO, (513) 222·1732. 
Factories: .,Amtron, Inc.; 
Prod. Labs:· Missimers. 
,SlIlIing To: * I. 

C.M]:., Inc.; Electro 
Services: Stocking', 

Salesmen; 6 (eng 4) 
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SALES REPRESENTATIVES DIRECTORY - Geographical (Lima) OHIO 

SHERIDAN ASSOCS., INC. (See Cincinnati, Ohio) 
SIDNEll, R. G & CO., INC., 14701 Detroit Ave .• 

(216) 221-1313. 
Branches: 3300 So. Dixie Dr., Dayton, Ohio, (513) 
~~~:mt 1007 Wood St., Pittsburgh, Pa., (412) 

Factories: BTU Engr.: Carborundum Co.: Chester 
Cable Co.: Deltona Transformer: Elec-Trol Reed 
Relays: Electro Science Labs.: Electronic Meas
urements: Glasseal Prod.: Hughes Aircraft: Mag
netics Inc.: Memcor Oiv.: San Fernando Elec. 
Mfg.: Torotel; Victoreen Inst.: Wabco Relay. 
Selling To: * M,D,I. Salesmen: 5 (eng 3) 

S. STERLING CO. (See Southfiield, Mich.)' 
TEPLITZ, H. & CO., INC. (See Dayton, Ohio) 
TIBY CO., 2245 Warrensville Center Rd., (216) 

371-5335. 
Branches: 1960 N. Main, Dayton, OhiO, (513) 
277-3822: 380 Hilton Rd., Ferndale, Mich., (313) 
547-3550. 
Factories: Airborne Inst. Lab.: Bay Labs.: Brook
deal of America; Consolidated Ohmic Devices: 
Develco, Inc.: Measurements: Micro-Now Inst.: 
Naniloa Corp.: Nelson-Ross Elctrn.: Pacific Photo
metric Inst.: Viatran Corp. 
Selling To: * M, I. Salesmen: 2 (eng 2) 

TRI-STATE MARKETING, INC. (See CinCinnati, Ohio) 
VEREB, s. J. & ASSOC., Box 4424, (216) 271-2066. 

Factories: Adams & Westlake: Allis Chalmers: 
BW Controller: lundell Controls: RAE Motor. 
Services: Repair, Warehouse Salesmen: 2 (eng 2) 

WKM ASSOCS., INC., 6741 Ridge Rd., (216) 885-
5616. TWX: 810-421-8453. 
Factories: Analogic Co.: Beckman Elctrn. Inst. 
Div.: F. W. Bell: Datapulse: Deltron, Inc.: Dumont 
Oscilloscope lab.: Genisco Technology: Hallmark 
Std., Inc.: North Atlantic Inds.: Princeton Applied 
Rsch.:Rentronix, Inc.: Sangamo Elec.; Systron
Donner: Tally Corp.: Varian Aerograph: Vidar 
Corp.: Wavetek, Inc. Services: Repair 
Selling To: * M,I. Salesmen: 7 (eng 7) 

WAHL, A. C. & ASSOCS., INC. (See CinCinnati, Ohio) 
WHELAN CORP. (See Dayton, Ohio) 
WHITESELL, R. & O. ASSOCS. (See Indianapolis, Ind.) 

Cleveland Heights 
VAL-SKOL SALES, INC. (See CinCinnati, Ohio) 

Columbus 
ANDERSON. J. B., 59 E. Spring St.. (614) 221-6385. 

Factories: Dalton Gear: Dynamic Gear. 
Selling To: * M,D,I. Salesmen: 3 

BAEHR-GREENLEAF & ASSOCS. (See Cleveland, Ohio) 
McFADDEN SALES, INC., 150 E. Broad St., (614) 

221-3363. TWX: 810-482-1623. 
Factories: Bliley Elec.: Components Inc.: E. F. 
Johnson Co.: lenz Elec.: Sealectro Corp.: U. S. 
Capacitor. 
Selling To: * A,M,D,1. Salesmen: 7 (eng 2) 

MULLIGAN & MATHIAS CO., 2011 Riverside Dr., 
(614) 486-2976. 
Factories: American Elctrn labs.: American 
Zettler: Amperex Elctrn.: Bartlett Mfg.: Better 
Coil & Transformer: Ferrox Cube: GM Nameplate: 
Ideal Precision Meter: PCD Div.: Transitron 
Elctrn.: Wakefield Engrg. 

PUGH, C. L. & ASSOCS., INC., 2144 Riverside Dr., 
(614) 486-9678. 
Branches: 512 Crestline Dr., Pittsburgh, Pa., (412) 
~~~:~m: 143 Milton St., Berea, Ohio (216) 

Factories: All Tapes: Amperex: Avid; BASF; Buss
mann: Craig: Electro Voice: Jayell: Mellotone: 
Nova Tech: Sams; Spemco: Tenatronics. 
Selling To: * A,D. Salesmen: 4 

SEAY, H. H., 1350 Crestwood Ave., (614) 235·0265. 
Factories: Buckeye Stamping Co.: Chicago Con
denser Corp.: Electrical Windings; Elctrn. Chemi
cal Corp.: Heeger, Inc.: C. E. Hess Enterprises: 
Mueller Elec.: Universal Supply. 
Selling To: * A,D,I. Salesman: 1 

VAl-SKOL SALES, INC. (See CinCinnati, Ohio) 
WAHL, A. C. & ASSOCS:, INC. (See CinCinnati, Ohio) 

Dayton 
AERTRONIC ASSOC" INC., 5899 Huberville Ave., 

Dayton, Ohio, (51~) 253-8144. 
Branch: Box 128, Ruffsdale, Pa., (419) 547-6600. 
Factories: Beam Tube Corp.: Microwave Elctrn.: 
Precision Power Ind.: Thiem-Transrex. 
Selling To: * M,D,1. Salesmen: 3 (eng 3) 

ANGER ASSOCS., INC. (See Dearborn, Mich.) 
ASHBY, G. L., 4130 Linden Ave., (513) 252·5627. 

Factories: Aero Mechanism: AMF, Inst.; Applied 
Magnetics: Canoga Video Sys.· Coleman Engrg.: 
Conductron: Hadron: Infrared {nd.; laser Optics: 
Litton Applied Tech.; Motorola Precision .Instr.: 
Philco Ford: Warnecke. 
Selling To: * M,I. Salesmen, 7 

BAIER, A. H. CO. (See Willoughby, Ohio) 

B'1~43~' ASSOC., 1700 Needmore Rd., (513) 278-

Factories: Carter Mfg.: Gorn Corp.: IMC Mag
netics: Premier Microwave: United Transformer. 
Selling To: * M,I. Salesmen: 4 (eng 2) 

BRAUER, W. J. & ASSOCS. (See Wickliffe, Ohio) 

BR4U3~~i8h. D. CO., Box 2044, Kettering Br., (513) 

Selling To: * M, I. Salesmen: 2 (eng 1) 
CALHOUN, R. P. ASSOCS., Box 2275, (513) 299-4144 

Branch: 19355 Detroit Ave., Cleveland Ohio 
(216) 221-0450. ' , 
Seiling To: * M,D,1. Salesmen: 2 (eng 1) 

CARTER, McCORMIC & PEIRCE, INC. (See Farming-
ton, Mich.) 

DOlFUSS, C. H., JR. & CO. (See Cleveland, Ohio) 
ELECTRO SALES ASSOC. (See Cleveland, Ohio) 
FEDOTIN, L. S., 3680 Dorset Dr., (513) 275-9345 

Factories: Connecticut Telephone & Elec.· Elec
tronic TranSistors: Globe Ind.; Jan Ha'rdware 

~:fti~gMa/o~e;ra~. Elec. Salesman: 1 

JO~~i_~~i1~' & SONS, 2801 Far Hills Ave., (513) 

Factories: American Coil Spring: Auto-Valve· Deer
field Mfg.: Deerfield Screw Machine Prod.:' Dyna
therm, Inc.: H & H Tube & Mfg.: Quinn-Berry 
Corp.: H. W. Ruge. 
Selling To: * I. Salesmen, 2 

JUBEll ASSOC. (See Cleveland, Ohio) 
LAKE, H. G. CO., 1521 N. Main St., (513) 277-8181 

Br~nch: 8486 Concord Hills Circle, CinCinnati, 
OhIO, (513) 891-0313. 
Factories: Auburn Plastics: Bellofram Corp.: Chi
cago Gasket: Deerfield Mfg.: Delta Die Castings: 
Haveg Industries: latronics Corp.: Melray Mfg.: 
Perfection Spring & Stamping. 
Selling To: * I. Salesmen: 2 (eng 1) 

lOWRY DIETRICH CO. (See Pittsburgh, Pa.) 
NACE, A. CO., INC. (See Brecksville, Ohio) 
NATALI NO, A. ASSOCS. (See Akron, Ohio) 
NEAL BEAR CORP. (See West Richfield, Ohio) 
ROBINSON, C. A., INC. (See Cleveland, Ohio) 

RE~:}~~~~~, T~X;M81~_4~~~Pi56.1755 Big Hill Rd., 
Factories: Blocksom & Co.: Davison Chemical 
Div.: Naran Prod.: Ochard Corp.: Vanpak Prod. 
Selling To: * M,I. Salesmen: 14 (eng 12) 

ROCKFORD CONTROLS OHIO, INC., 2077 Embury Pk. 
Rd., (513) 274-1911. TWX: 810-459-1983. 
Branches; 19001 Villaview Rd., N.E., Cleveland, 
Ohio, (216) 531-4841: 3550 laketon Rd., Pitts
burgh, Pa. (412) 731·4600. 
Factories: Duncan Elctrn.: General Magnetic' Gor
dos Corp.: Harowe Servo Cants.: H. H. Hilton, 
Inc.: Instrumentation & Conti. Sys.: Fifth Dimen
sion; Licon Div.; Paktron Div.; Struthers~Dunn; 
Tepro of Fla.: Tri-Tronics. 
Selling To: * M,D,I. Salesmen: 6 (eng 4) 

SC~6~~T & ASSOC., 1419 Deveraux Dr., (513) 293-

Factories: AerovoxCorp.: J-B-T Inst.: Parelco, Inc. 
Selling To: * M,D. Salesman: 1 (eng 1) 

SHARP, F. R. CO., INC. (See Cleveland, Ohio) 
SHERIDAN ASSOCS., INC. (See Cincinnati, Ohio) 
SIDNEll, R. G. CO., INC. (See Cleveland, Ohio) 
SIFF, R. G. & ASSOC., INC., 22 Oxford Ave. 

Branch: 14 N. Washington Dr., Sarasota, Fla., 
(213) 388-3798. 
Factories: Ace Elctrn. Assoc.: Airco Elctrn. Camp.: 
Bradley Semiconductor: CentraJab-Div.: Centra lab 
Semiconductor: Delta Coils: Emerson & Cuming: 
Gudeman: Gulton Ind.: Hammarlund Mfg.: Joy 
Mfg.: Microtan Co.: Phaostron Inst. & Elctrn.: 
Sage Elctrn. 
Selling To: * M. Salesmen: 2 (eng 2) 

SATULLO CO. (See Royal Oak, Mich.) 
S. STERLING CO. (See Southfield, Mich.) 
STONE, R. R. & ASSOC., INC. (See Mentor, Ohio) 
SWENSON, E. V. & ASSOCS., 1112 Talbott Tower. 

Factories: Avien, Inc.: Cooke Engrg.: Dynatech 
Coro.; Electro Engrg. Works: Flow Corp.: Unair 

Design Corp.: Magnetika Power Conversion: 
Micom, Inc.: Spectran/Novatronks: United ContI.: 
Val cor Engrg. 
Selling To: * M, I. Salesman: 1 (eng 1) 

TAlBE CO., INC. (See Englewood Cliffs, N.J.) 
TECHNITRON INSTRS., INC. (See N. Olmstead, Ohio) 
TEPLlTZ, H., 3718 Salem Ave., (513) 277·9178. 

Branches: 3945 Meadowbrook Blvd., Cleveland, 
Ohio, (216) 371-2044: 26847 Grand River Ave., 
Detroit, Mich., (313) 537·9058. 
Factories: American Optical, Data Inst. Div.: 
EG&G: Electro-Mechanisms: Film Microelctrn.: 
Micro Devicesj Microwave Assocs.; Polaradj 
Power Designs: RMS Engrg.: Ray Proof: Rayseel: 
Waters: Wiltron. 
Selling To: * M,I. Salesmen: 3 (eng 3) 

THAL-MOR ASSOC., INC., 3232 Encrete la., (513) 
298-9939. 
Factories: Consolidated Controls Corp.: Eagle 
Signal: Gemeo Elec. Services: Warehouse 
Selling To: * 0,1. Salesmen: 4 (eng 1) 

TrBY CO. (See Cleveland, Ohio) 
WAHL, A. C. & ASSOC., INC. (See Cincinnati, Ohio) 
WHELAN CORP., 2600 Far Hills Ave. 

Branches: Box 231, Waterford, Pa.: Cleveland, 
Ohio, (216) 442-8340: Pittsburgh, Pa., (412) 
361-1020. 
Factories: Aero Res. Inst.: Axel Elctrn.: Farmer 
Elec.: Inet Power: Intronics: ITT·Jennings; Mag· 
netic Windings: Solitron Devices: United Elec. 
Contls. 
Selling To; * M,D,1. Salesmen: 3 (eng 2) 

WHITESELL, R. O. & ASSOCS. (See Indianapolis, Ind.) 
WKM ASSOCS., INC., 5335 Far Hills Ave., (513) 

434-7500. 
Factories: Beckman Recorder Div.: F. W. Bell: 
Data Pulse: Dellron: Dumont labs.: Fairchild 
Electrometrics: Hallmark Stds.: North Atlantic: 
Princeton Applied Research: Sangamo: Systron/ 
Donner: Tally Corp.: Varian: Vidor; Wave-Tek. 
Selling To: * M, I. Salesmen: 2 (eng 2) 
Services: Repair, Warehouse 

Fairborn 
TECHNICAL ASSOC., INC., Box 388, 

Branch: 19500 Center Ridge Rd., Rocky River, 
Ohio, (216) 333-0035. 
Factories: Airpax Elctrn.: Bristol Motors: Can· 
solidated Contls. Corp., G-V Controls Inc.: Globe 
Ind.: Helical Prod.: Markite Corp.: Micro Science. 
Selling To: * M,I. Salesmen: 4 (eng 4) 

Galion 
NACE, A. co., INC. (See Brecksville, Ohio) 

Hudson 
KAHSAR, F. E. SALES, INC. (See Cincinnati; Ohio) 

Lakewood 
ANGER ASSOCS., INC. (See Dearborn, Mich.) 

Lima 
OHIO ASSOCS., Box 728, (419) 646-3495. 

Factories: Amidon Assocs.: Ava Connectors· 
Babcock: Calvert-English Electric: E. T. Clegg 
Co.: Contex, Inc.: Cushcraft: Epsilon Code Course 
Records: Gam Elctrn.: Gentec: Heights Mfg.: 
Kr~ckman: ~ausan Mars: Polyphase: 73 Magazine: 
"Village-TWIg". 
Selling To: * M,D, I. Salesmen: 3 

OBERT O. WHITESELL 
AND ASSOCIATES 
fOR SERVICE BECOMING TO YOU
YOU SHOULD BE COMING TO US! 

OFfiCES IN 
INDIANAPOLIS • FT WAYNE • DETROIT • 
BENTON HAR80~ • ClEVELAND -. DAvrON 
• CINCINNATI • PITTSBURGH • LOUISVILLE 

CONTACT 

R. O. WHITESELL & ASSOCIATES. INC. 
6691 E. Washington, Indianapolis, Ind. 46219 
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OHIO (Medina) SALES, REPRESENTATIVES DIRECTORY --Geographical 

fllobett fll. s,tone 
and c71ssociates 

Incorporated 
Technical Sales Rep,.esentatio~ 

ROBERT R. STONE 
& ASSOCIATES, INC. 

P. O. BOX 47, MENTOR, OHIO 44060 
METROPOLITAN CLEVELANQ 

Area Code 216·946·6766 

DAYTON, OHIO 
333 W. First St .• Dayton, Ohio 45402 

513 BAldwin 8·7422 
Se,.ving: Ohio, W. Penn., W. Va. 

SHAW INSULATOR COMPANY 
Precision molding and insert work 
in Transfer, Compression and In
jection molding. 

DOHRMAN INSTRUMENTS COMPANY 
E. P. Controls Div. -I 
Precision Temperature Controls for 
g::~~~f~i:~. uses in plastic~olding 

COUCH ORDNANCE, INC. I 
Miniature & sub'miniature relays -
mil specs. 
Rotary & crysta I can type. 

CONTINENTAL WIRE CORP. 
Producer of specialty wire, cable, 
multi-conductor cable for all tem
peratures and special applications 
as well as standard types and kinds. 

GIBSON ELECTRIC CO. 
Electrical contracts & contact as
semblies. 
Precious & semi precious metals. 

KAPITOL MAGNETIC CORP. 
Transformers and Magnetic Devices 
quality Engineered. 
From Microminiature to 15 KVA. 

Consdentious Sales Cove,.age 
Sacked by 20 Years Expe,.ience 

~-----------------------------~ 

For twenty-three years ... 

"-

Medina 
COZZENS & CUDAHY,' INC. (See Rosemont, III.) 

Mentor 
STONE, R. R. & ASSOC., INC., Box 47, 

Branch: 333 W. First St., Dayton, Ohio, (513) 
228-7422. 
Factories: Continental Wirt; Couch Ordnance; 
Dohrman Inst.; Gibson Elec.; Kapitol Magnetic; 
Shaw Insulator. ' 
Selling To: * I. Salesman: 

(SeeJAdvertisement This Page) 

New Bremen 
SHELBY, T. & CO., 17 S. Walnut, (419) ;629-6511. 

Factories: ,Chicago Miniature Lamp Works; Con
cord Elctrn.; Enterprise Dev.; Electron Corp.; 
J. W. Miller Corp·.; United Mineral and CheMical. 
Selling To: * 0,1. Salesmen: 3 
Services: Warehouse 

N.Madison 
MILLER, H. SALES CO. (See Cleveland, Ohio) 

Novelty 
G. H. SALES CO. (See Cincinnati, Ohio) 

N. Olmsted 
TECHNITRON INST., INC., 23203 Lorain Rd., (216) 

734-0960. TWX: 810-421-8694. 
Branches: 1250 W. Dorothy La., Dayton, Ohio, 
(513) 298-9964; 13657 Grand River Ave., Detroit, 
Mich., (313) 838-7324; 114 Spring Grove Rd., 
Pittsburgh, Pa., (412) 371-1231. 
Factories: Alford Mfg. Co.; Amco Engrg. Co.; Bolt, 
Beranek & Newman; Cimron Div.; Control Sys. 
Res.; Data Technology Corp.; Davidson Elctrn. 
Dev.; Dynamic Instrumentation; Exact Elctrn; J. 
Fluke Mfg.; Intercontinental Inst.; Microlab/FXR.; 
Optimation, Inc.; Physio Control; Servo Corp.; 
Techni-Rite Elctrn.; Viking Modules; Volumetrics; 
Weldmatic Div.; Zeltex, Inc. 
Selling To: * M,I. Salesmen: 6 (eng 6) 

,Symbol of a reputation .. 

. for integrity * . Quality and Service 

in 

OH 10 
Sales and Engineering Services to. ' .. 

Industry ... 

Government. * Electronic Distributors 

~ NEAL BEA~<o .. o.mo. 
, ' I 

NORTHERN OHIO OFFICE. 3435 STREETSBORO RD .• WEST RICHFIELD, OHIO 44286 

~ TE;;";16 659-3331 I' 'V-'" 
SOUTHERN OHIO OFFICE. 1563 E. DOROTHY LANE· DAYTOIII, OHIO 45429 

~EL: 513 29V ,E!9 
3276 (For alphabetical listing see page 3213) 

Rocky River 
TECHNICAL ASSOC., INC. ,(See Fairborn, Ohio) 

Sabina 
MILLER, H. SALES CO. (See Cleveland, Ohio) 

Toledo 
ASH, W. J., 4110 Templar Rd., (419) 474-1313. 

Factories: COPE; W. F. Curlee Mfg.; Gemco Elec.; 
Heinemann ~Iec.; Hendrix Wire & Cable; I.T.T. 
Jabsco Pump; Lapp Insulator; Preformed Line 
Prod. Services: Sales Only 
Selling To: * 0,1. Salesman: 1 (eng 1) 

CHILCOTE SALES CO., 2940 W. Lincolnshire, (419) 
536-6606. 
Factories: Electra Corp.; Fasco Industries, Inc.; 
Hammarlund Mfg. Co.; Hudson Lamp Co.;' Rawn. 
Selling To: * D. Salesmen: 2 

VOLENTE, D., 4240 Eaglehurst, (419) 882-2830. 
Factories: Ace Engrg. & Machine; Allee. Corp.; 
Elctrn. Enclosures; Jonathan Mfg.; Kooltronic Fan 
Co.; Metex Corp.; Micron Gear Co. 
Selling To: * I.' Salesman: 1 

Trotwood 
ATKIND, I., 821 Burman Ave., (513) 837-4750. 

Factories: Automatic Coil; Elmag Corp.; Freed 
Transformer. 
Selling To: * M. Salesmen: 2 (eng 1) 

Westlake 
HERRICK, G. L., 845 Canterbury, (216) 871-8855. 

Branch: 2209 Losantiville Rd., Cincinnati Ohio, 
(513) 351-4441. 
Factories: A.T.M. Plastic; Continental Wirt Elctrn.; 
Industrial Elctrn, Hardware; Jenny Ind.; Mold 
Rite Plastics; Positive Te,minal & Connector; 
Sea cor; Tingstol; Victor Elec. Wire & Cable. 
Selling To: * I. Salesmen: 3 

West Richfield 
BEAR, N. CORP., 3435 Streetsboro Rd., (216) 659-

3331. TWX: 810-427-9100. 
Branch: 1563 E. Dorotily La., Dayton ,Ohio, (513) 
299·3566. TWX, 810-459-1848. 
Factories: Alpha Wire; Antenna Specialists Co.; 
Argos Products Co.; Bourns; Electro Cube; 
Electrovert; Holtzer Cabot; Jensen Mfg. Div.; 
Kulka Elec.; Littelfuse; M & W Mfg.; Merit Coil 
& Transformer; New Product Engrg.; Pamotor; 
Parker Inst.; H. H. Smith; Switchcraft; Syncro 
Capacitor; Viking Ind. 
Selling To: * A,M,D,I. Salesmen: 9 (eng 4) 

(See Advertisement This Page) 

Wickliffe 
BRAUER, W. 1. & ASSOCS., INC., Box 305, (216) 

943-0601. 
Branches: Box 3085, Overlook Br., Dayton, Ohio, 
(512) 426-1692; Box 8466, Pittsburgh, Pa., (412) 
921-3213. 
Factories: Beede Elec. Inst.; Berkshire Elec. 
Cable; Circuitronics; Electrical Utilities; National 
Transformer Resistors, Inc.; Sage Elctrn.; Taurus 
Corp.; U. S. Components; Vacuum Ceramics. 
Selling To: * M,1. Salesmen: 3 
Services: Mailing Facilities 

Willoughby 
BAIER, A. H. CO., 4399 Industrial Pkwy, (216) 

946-6080. 
Branch: 3300 S. Dixie Dr., Dayton, OhiO, (513) 
298-9897. 
Factories: Basler Elec.; Cambridge Thermionic; 
ElectrO-Craft; Fenwal Elctrn.; Ferranti-Packard; 
Glenair; Grayhill; Joy Mfg.; Weston-Transicoil Div. 
Selling To: *A,M,D,I. Salesmen: 6 (eng 3) 
Services: Warehouse 

GAY, G. J., INC. (See Brockport, N.Y.) 

Worthington 
OHIO INST. CO., 505 Whitney Ave., (614) 885-0743. 

Branch: 8928 Nottingham Dr., Ypsilanti, Mich., 
(313) 484·0778. 
Factories: Ballantine Labs.; BCD Co.; Birtcher 
Corp.; Chrono-Log Corp.; Electro/Data Inc.; 
Fisher-Akin Co.; Kahn Res. Labs.; Marconi Inst.; 
Nova Elec. Mfg.; Philips Elctrn Inst.; Schlum
berger overseas GMBH; Solartron Elctrn Grp.; 
Technibilt: Twinco·. Services: Repair 
Selling To: * M, L Salesmen: 2 (eng 2) 

WELLER ELCTRN. SALES, Box 212. (614) 885-7819. 
Factories: Bauer; Blonder-Tongue; GBC; 101; John
son Elctrn.; MWI; f'halo; Precision Elctrn.; Ray
theon; Setchell-Carlson; South River; Turner. 
Selling To: * D. Salesmen: 3 (eng 1) 
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SALES REPRESENTATIVES DIRECTORY - Geographical 

Xenia 
BAEHR-GREENLEAF & ASSOCS_ (See Cleveland, Ohio) 
MICHAELSON, B. L. CO., 1053 Arlington Dr., (513) 

372·5496. 
Branch: 3617 Lee Rd., Cleveland, Ohio, (216) 
921-8850. 
Factories: Delavan Mfg. Co.; Deltron, Inc.; Dolan
Jenner Ind.; Dryco Prods.; Electran Mfg.; Goring 
Kerr, Inc.; Hecon Corp.; Williamson Dev. 
Selling To:* M,D,I. Salesmen: 2 (eng 2) 
Services: Repair, Warehouse 

OKLAHOMA 
Tulsa 
APPLIED SCIENCE ASSOCS. (See Dallas, Texas) 
BFA (See Denver, Colo.) 
COMPONENTS, INC., Box 50277, (918) 583-9149. 

Selling To:* M,D,1. Salesmen: 3 (eng 3) 
Services: Warehouse 

DATA ENGRG. CORP. (See Richardson, Texas) 
GREEN, J. A. CO. (See Dallas, Texas) 
I BL ENGRG. & SALES (See Dallas, Texas) 
KLlCPERA, M. F. (See Houston, Texas) 
McKINNEY, J. F. SALES CO. (See Dallas, Texas) 
PEC'K, G. V. CO. (See Dallas, Texas) 
RAY, T. J. CO., Box 45191, (918) 627-1515. 

Services: M,D, I. ' Salesman: 
SOMNER, W. L. CO., INC. (See Shreveport, La.) 
SOUTHLAND ENGRG. & SALES. (See Houston, Texas) 
SOUTHWE,ST ELCTRNS. INOS. (ee Dallas, Texas) 
SOUTHWESTERN CONTROLS (Houston, Texas) 

OREGON 
Beaverton 
SCHULTZ, N. R. CO. (See Belleview, Wash.) 

Eugene 
TUDOR, J. A. & ASSOC., INC. (See Seattle, Wash.) 

Lake Oswego 
McMILLAN ELCTRN., 16679 S.W. Maple Circle, (503) 

636·6257. 
Factories: American Elctrn. Labs.; Certron Corp.;. 
Crown Inl'l.; Detak Corp.; ERA Acoustics; In
jectorall Elctrn.; Jayell Mfg.; Midland Int'l.; Stan· 
ford Inl'l.; Trutone Elctrn. 
Selling To: * A,M,D. Salesmen: 2 (eng 1) 

Portland 
ALLIED NORTHWEST MACHINE TOOL CORP., 3525 

S.E. 17th, (503) 234-7513. 
Factories: Brown & Sharpe; Elox;Feliows Gear; 
Fellows Plastic Machines; Federal Prod.; Fosdick; 
R. T. Gilman; Hammond; Jones & Lamson; 
Niagara; Pee Mess; Portage Double Quick; Sheldon. 
Selling To: * I. Salesmen: 2 
Services: Warehouse 

ALMAC/STROUM ELCTRNS. (See Seattle, Wash.) 
ARVA, INC. (See Seattle, Wash.) 
AURICH, F. W. & CO. (See Seattle, Wash.) 
BACH, P. ELECTRIC, 1233 N.W. 12th Ave., (503) 

227-2173. 
Branch: Box 631, Bellevue, Wash., (206) 454-8694. 
Selling To: * D. 

BRANOM INSTRS., CO. (See Seattle, Wash,) 
DUDEK, R. C. & CO., INC. (See Los Angeles, Calif.) 
EARL & BROWN CO., INC. (See Seattle, Wash.) 
ECKERSLEY, J. W. CO" 3150 S.W. Hamilton St., 

(503) 246-3183, 
Factories: Alliance Mfg.; American Elec. Heater; 
Cleveland Elctrn.; Couch Ordnance; Gold Line 
Connectors; Heeger, Inc.; Mura Corp.; Pearce
Simpson; Positive Connector Co.; Tenna Corp.; 
Thurow Elctrn.; Trimm, Inc.; Vantage Prod. 
Selling To: * M,D, I. Salesman: 1 

INSTRUMENT LAB., INC. (See Seattle, Wash,) 
KEARNS, i. L. CO., 6055 N,E. Glisan St." (503) 

236-1165, 
Factories: Columbia Elec. Mfg. Co.; Green Inst. 
Co.; Midl'and Std. Inc.; Moisture Register Co.; 
Norton Electrical Inst.; Photomation Inc.; Post 

Elctrn. Prod. Inc.; PreCision PrOd. & Contls. Inc.; 
H. H. Sticht Co.; C. F. Warrick Co. 
Selling To: * I. Salesmen: 2 (eng 1) 
Services: Consulting Engr, E.E. 

LEGG, R. CO., Box 25327, (503) 292-8824. TWX: 
910-464-1510. 
Factories: Beckman Inst.; Carol Cable Co.; 
Columbus Elec.; CTS Corp.; CTS Knights, Inc.; 
California Resistor; Dexon, Inc.; Instrulab; 
Measurement Control Devices; New Products 
Engrg.; Primec Corp.; Siemens America Inc.; 
Technology/Versatronics; Vanguard Elctrn. Tools; 
Wabash MagnetiCS. Services: Warehouse 
Selling To: * A,D,1. Salesmen: 4 (eng 2) 

LYNN & BROOKS (See Los Angeles, Calif.) 
MARTIGS INC., 5741 N,E. Glisan St" (503) 232-1949. 

Branch: 442 Central Bldg., Seattle, Wash., (206) 
MA 3-6622. 
Factories: In-Val-Co.; Research Contls.; Fair-
Child; Deltron; Data-Master. Services: Repair 
Selling To: * M,D,1. Salesmen: 4 

MAYDWELL & HARTZELL. (See San Francisco, Calif.) 
MERRITT, R, CO. (See Seattle, Wash.) 
MINTHORNE R. M. CO" 6565 S.W. Macadam Ave., 

(503) 246-4556. 
Factories: Akro Mils Inc.; Carl Cord over & Co.; 
Dutrex Ind.; Eby Sales Co.; Electra Corp.; Finney 
Co.; Game Ind.; Jersey Specialty Co.; Kits Ind.; 
Milwaukee Resistor; Monarch Elctrn. Int'l.; New
castle FabriCS; Perma Power Co.; Robins Ind.; 
Superex Elctrn.; Televac Inc,; Wright Steel & 
Wire Corp. Services: Warehouse 
Selling To: * A,M,D, I. Salesmen: 2 

MONTGOMERY BROS., INC. (See Burlingame, Calif.) 
PACIFIC ElEC. SALES CO., 140 S.L 28th Ave., (503) 

235-4137. 
Factories: Heyman Mfg.; Industrial Devices; Jakel 
Motors; Miller Elec.; Synthane Corp. 
Selling To: * 0, I. Salesmen: 2 
Services: Warehouse 

PETERS-DE LAET, INC. (See Burlingame, Calif.) 
POLICH, A. l., 5940 S.W. Hood, (503) 246-5451. 

Branch: 2636 Thorndyke Ave. W., Seattle, Wash. 
Factories: Agastat Div.; Mektron; Nicad Div.; 
Ratelco; Unimax Switch Div.; Veeder Root. 
Selling To: * I. Salesmen: 4 (eng 3) 
Services: Warehouse 

RIGGS, C, E. INC., 422 N.W. 8th, (503) 226-3286. 
Branches: 314 Second Ave. S., Seattle, Wash., 
(206) 623-5707; Box 77, Opportunity Br., Spo
kane, Wash., (509) 624-7554. 
Factories: Associated American Winding Machin
ery; Carolina Narrow FabriC; Gardiner Solder; 
Haysite Div,; Macallen Co.; l. Frank Markel & 
Sons; Niemand Bros.; N. J. Wood Finishing Co.; 
Sterling Varnish; Westline Div. 
Selling To: * 0, I. Salesmen: 5 
Services: Ware~ouse 

TUDOR, J. A, & ASSOC., INC. (See Seattle, Wash.) 
WEBER, D. G., 516 S.E. Morrison, (503) 234-7671. 

Branches: 911 Western Ave., Seattle, Wash., 
(206) 623-5990; 303 W. 15th Ave., Spokane, 
Wash., (509) 624-3908. 
Factories: Air-Vac Engrg.; Astatic Corp.; J. W. 
Davis & Co.; Delevan Elctrn.; Electrical Ind.; 
Erdco Engrg.; General Reed; James Elctrn.; KLH 
Res. & Dev.; Kurz-Kasch, Inc.; Merit Coil & 
Transformer: Midtex, Inc.; Rawn Co.; Raytheon; 
Sprague Prod.; Standard Grigsby; Utah Elctrn. 
Selling To: * A,D, I. Salesmen: 4 (eng 2) 
Services: Warehouse 

WELLS, W. C., 6055 N.E. Glisan, (503) 235-2437. 
Factories: linemaster SWitch; Midwest Elec. 
Prod.; Nat'l. Acme. 
Selling To:* 0,1. Salesman: 1 (eng 1) 

W. Linn 
NORTHWESTERN AGENCI ES. (See Seattle, Wash.) 

PENNSYLVANIA 
Abington 
GARTEN, l. A. & ASSOCS. (See Fairfield, N. J.) 
HILLIARD ASSOCS., INC., Box 186, (215) 884-6100. 

Factories: Bristol Co.; Circuit-Wise, Inc.; Elco 
Corp.; Electronic Modules; Gavitt Wire & Cable; 
Virginia Panel. 
Selling To: * M,D,1. Salesmen: 4 (eng 1) 
Services: Warehouse, Direct Mail 

PEARSON, R. T., SALES, INC., 1125 Old York Rd., 
(215) 887-0186. 
Factories: Arrow Mfg.; Comel Int'l.; Gates Albert, 
Inc,; Industrial Mica; Iseli Co.; liverpool Ind.; 
Mel-Rain Corp.; Radio Wire Mfg.; Tower Mfg.; 
Tyler Sales; Victor Elec. Wire & Cable; Water
bury Co. 
Selling To: * I. Salesmen: 2 (eng 2) 

SAWTELLE, C. E., 2068 E. Maplewood Ave., (215) 
OL 9-0742, 
Selling To: * 0, Salesmen: 3 

VPI ASSOCS" INC, (See Laurel, Md.) 

(Cheltenham) PENNSYLVANIA 

Allentown 
BElL & WHITAKER, INC. (See Reading, Pa,) 
BERLIANT ASSOCS. (See Baldwin, N. Y.) 

Ambler 
GRIFFIN-CAMPBELL, INC., 25 Skippack Pike, (215) 

646-7535. 
Factories: Axel Elctrn.; Electralab, Inc.; NCI, 
Inc.; North American Printed Circuit; Precision 
Connectors Div.; Price Elec.; Sessions Inc.; 
Tensolite Insulated Wire Co. 
Selling To:* M,D,I, Salesmen: 3 

HUMES-QUINLAN SALES CO., 242 E. Butler Ave., 
(215) 646-7250. TWX: 510-661-1585. 
Factories: Holyoke Wire & Cable Corp,: Nytronics, 
Inc.; Peerless Molded PlastiCS; Standard Grigsby; 
Thomas & Skinner. 
Selling To: * I. Salesmen: 3 

SNOW, C. E. CO. (See Beltsville, Md.) 
WYNCOTE INSTRUMENTATION CO., 365 E. Butler 

Ave., (215) 643-2440. 
Factories: Analog Devices; Fifth Dimension; 
Magnetico; Pastoriza Elctrn.; Varadyne. 
Selling To: * M, I. Salesmen: 3 (eng 3) 
Services: Repair 

Andalusia 
l. & M. ASSOC, (see Saddle Brook, N. J,) 

Ardmore 
FULLER, l. C., JR" & CO., 32 RittenhOuse PI., 

(215) MI 2-2468, 
Factories: Electro-Pacific, Inc.; Hafstrom Tech
nical Prod" Inc.; Nine Mile Enterprises. 
Selling To: * I. Salesman: 1 (eng 1) 

HELLER FREEDMAN, Box 391, (215) 649-3679. 
Factories: ACS Ind.; Applied Engrg, Prod.; Clairex 
Elctrn.; Cosmo PlastiCS; Defiance Circuit: Delta 
Semiconductors; Engonics Engrg.; Gordos Corp.; 
Hi-G; Inter-Technical Grp.; Int'l. Camp Corp.; 
Merrimac Magnetics; Tec MagnetiCS; Thorn-AEI 
Radio Valves & Tubes. 
Selling To: * M, I. Salesmen: 2 (eng 2) 

L-C-A SALES, INC, (See Tuckahoe, N, Y.) 
MARTIN ELECTRIC, 118 Valley Rd., (215) 649-6332. 

Factories: Acopian Corp.; Atlantic Semicon
ductor; Del Elctrn.; Penntube Plastics; Severna 
Div.; Varflex. Services: Direct Mail 
Selling To:* M,D,1. Salesmen: 2 (eng 2) 

ROTHENHEBER, 53 Cricket Ave., (215) 642-6911. 
Branch: 14211 Chesterfield Rd" Rockville, Md., 
(301) 929-3388, 
Factories: Dearborn Elctrn.; General Semi.; 
Grand Transformers; Hotwatt; Pennsylvania 
Elctrn., Tech.; Power ContI.; Quality Camp.; 
Republic Elctrn.; Skinner Precision Ind.; Stemco 
Contls.; Syracuse Elctrn.; Thermal Circuits; 
Wall Mfg, 
Selling To: * I. Salesmen: 3 (eng 2) 

Bala Cynwyd 
BURLINGAME ASSOCS. (See Mt. Vernon, N. Y.) 
CAIN & CO. (See Encino, Calif.) 

Broomall 
LOWERY, l. D., INC., 2801 W. Chester Pke" (215) 

EL 6-5300, 
Branches: 6200 Annapolis Rd., Hyattsville, Md., 
(301) 773-4977; 1501 Allison St., Harrisburg, 
Pa" (717) 233-0917. 
Factories: Corning Elctrn, Prods,; Dialight Corp.; 
Eletrn. Specialty; Erie Tech. Prods.; A. W. 
Haydon: Industrial, Condenser; Kulka Elec.; Lee
craft Mfg.; J. Millen Mfg.; Pamotor, Inc.; Phalo 
Corp,; United Transformer; Varo; Wood Elec. 
Selling To: * M,D,1. Salesmen: 12 (eng 4) 
Services: Warehouse 

Bryn Mawr 
VAUX, G" 320 Caversham Rd., (215) LA 5-4517, 

Factories: Harris Mfg.; Pereny Equip. 
Selling To: * M,1. Salesman: 1 (eng 1) 

Camp Hill 
TAYLOR, M, F. CO., INC. (See Silver Springs, Md.) 

Cheltenham 
ARNOLD ASSOCS., 2 Ryers Ave,; (215) 742-0600. 

Branch: 5076 Yorktown Blvd., Arlington, Va., 
(301) 828-7666. 
Factories: Atohm Elctrn.; Carborundum Elctrn.; 
Elctrn. Controls; Microtran; R. F. Interonics; 
Voltronics. Services: Direct Mail 
Selling To: * M,D, I. Salesmen: 4 (eng 2) 
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PENNSYLVANIA (Chester Springs) SALES REPRESENTATIVES DIRECTORY - G~ographical 

Chester Springs 
CONOVER, L: C. ASSOCS., (215) 827-7261. 

Factories: Com·Pak-Ett Mfg.; Dyna Mfg.; Economy 
Cable Grip; Glowtex Lighting; Jody Mfg.; Knupp 
Inc.; Lidseen of N. C.; Lutron Elctrn.; Norwell 
Mfg.; Rapid Elec.; Winders & Geist. 
Selling To: * 0,1. Salesmen: 3 

Conshohocken 
BROGAN ASSOCS., I NC. (See Waterbury, N. Y.) 

Cornwe/ls Heights 
CONOVER, C. E. & CO., INC. (See Fairfield,N. J.) 

Devon 
B. & A. ASSOCS., 237 Lancaster Ave., (215) MU 8-

5173. 
Factories: Acromag, Inc.; American Camp.; 
Barnes Corp.; Beede Electri,cal Inst.; Dormeyer 
Ind.; Precision Specialties; Vishay Resistor Prod. 
Selling To: * M,D,I. Sal.esmen: 3 (eng 3) 

Dresher 
LAIRD EQUIPT. CO .. 1029 Twining Rd., (215) 884-

8198. 
Factories: Cadillac Stamp Co.; Electromark Corp.; 
Kwikmrk Inc.; New Hermes Engraving Mch. 
Selling To: * M,I. Salesmen: 3 (eng 2) 
Services: Warehouse 

Drexel Hill 
McDAVITT SALES CORP .. Box 308, (215) 544-2588. 

Factories: Agastat Div.; Applied Motors Inc.; 
Barber-Colman Co.; Firing Circuits. 
Selling To: * 0,1. Salesmen: 2 (eng 2) 

STOBBART, A. J., 4980 State Rd., (215) 259,3881. 
Selling To: * A,D,I. Salesman: 1 (eng 1) 

Easton 
wc SALES, INC., Box 109, (215) 252-8300. 

Factories: Aerospace-Nylok; United States Radium; 
Vema line Prod. Services: Warehouse 
Selling To:* M,I. Salesmen: 4. (eng 2) 

Eddystone 
WADSWORTH MFG. ASSOC. (See, Liverpool, N.Y.) 

Elkins Park 
MEASUREMENTS UNLIMITED INC., 529 Shoemaker 

Rd., (215) 224-1663. 
Branches: 11 Sleepy La., Hicksville, N. Y., (516) 
735-2432; 19 N. Harrison St., East Orange, N. Y., 
(201) 671-0100. 
Factories: Arvin Freq. Devices; Boonton Elctrn.; 
Eckel Corp.; Greibach Inst.; Krohn-Hite; MTI Inst. 
Selling To: * A,M,1. Salesmen: 3 (eng 3) 
Services: Repair 

Fairview Village 
ACROMATIX ASSOCS., INC., Box 271, 3118 German

town Pke., (215) 279-0377. 
Factories: Atec, Inc.; Chadwick-Helmuth; Colo· 
rado Video; Control Data; Dohrmann Instr.; 
J. Fluke Mfg.; Intrex; Marconi Television; Matrix; 
North Atlantic Ind.; Nova Electric Mfg.; Optima
lion; Physio-Conlrol; Rockland Labs.; Scionics; 
Signal Res. Services: Repair 
Selling To: * A,M,I. Salesmen: 3 (eng 3) 

Feasterville 
PAR-NELL SALES CO., 1135 Bustleton Pke., (215) 

357-7230. 
Branch: 69 Main St., Reisterstown, Md., (301) 
833-6444. 
. Factories: American Electric Healer; Atlas Con
nector Technology; Bomar Crystal Co.; Eastern 
Reproduction; Graphtex; Hamby Corp.; Hermelic 
Seal; Int'l. Eleclro Exchange; IRC; J. W. Miller; 
Minneapolis speaker!. Nortronics Co.; Planet Sales; 
Sippican; Sonar Rad 0; Sonobond. 
Selling To: * 0,1. Salesmen: 4 (eng 1) 
Services: 'Warehouse-Limited 

Ft. Washington 
BEEMER ENGRG. CO., (215) MI 6-8440. TWX: 510· 

661-1654. 
Branches: 122 E. 42nd St., New York, N. Y., (212) 
964-5057; Cleveland PI., Springfield, N. J., (201) 
376-9570; 67 Oakgroye Dr., Buffalo, N. Y., (716) 
632-4363; 108 Dawley Rd., Fayetteville, N. Y., 
(315) 446-5197; Box 916, Severna Park, Md., (301) 
647-1840; 4307 Emory La., Charlotte, N. C., (704) 
364-0975. 
Factories: Amplex Div.; Halogen Insulator & Seal; 
Haskel Engrg. & Supply; Metallized Carbon; 
Plastic & Rubber Products; LD.1. Div.; Tec Seal; 
United Aircraft Prod. Services: Warehouse 
Selling To: * I. Salesmen: 15 (eng 4) 

HEFFERNAN, H. J. CO. (See Arlington, Va.) 

Gibsonia 
SOMERS, J. F. CO. (See Geneva, N. Y.) 

Gladwyne 
HEVNER, D. S. co., 1528 Spring Mill Rd. 

Factories: Ajax Hardware; Cleveland Elcl'rn.; Cord 
Sets, Inc.; Dixie Wire Co.; Louvre Lux Co.; Per
fection Elec. Prod. 
Selling To: * I. Salesman: 1 

Glenside 
BUERGER CO., 33 Limekiln Pke., (215) 887-5030. 

Branches: 1359 Oak La., E .. Meadow, N. Y., (516) 
IV 5-6228; 19.32 Elmbrook La., Pittsburgh, Pa., 
(412) 276-3122. 

Factories: Baron-Blakeslee; Chemcut Corp.; Colight; 
Consul Mutoh; Eastman Kodak; H & M Mfg; Heller 
Tool; Hydra-Elec.; Infra-Red Sys.; Ramyr Mfg.; 
Robertson Photo-Mechanix; United Scientific. 
Selling To: * I. Salesmen: 3 (eng 2) 
Services: Repair, Warehouse 

MID-LANTIC CHAPTER, Electr. Rep. Assoc., 315 
Harrison Ave., (215) TU 4-0139. 
Selling To: * A,M,D,1. 

SHELMAR ELCTRN. CORP., Box 254, (215) 885·0800. 
Factories: Ark-Les Switch; Hudson Lamp; Kanthal. 
Selling To: * A,D,1. Salesman: 1 
Services: Warehouse 

SHELPS, G. A. CO., Box 254, (215)· 885-0800. 
Factories: Ark-Les Swilch; Hudson Lamp; Kanthal. 
Selling To: * 0,1. . Salesman: 1 

WILKINSON, R. L., INC. (See Towson, Md.) 

Harrisburg 
. BElL & WHITAKER, INC. (See Reading, Pa.) 

LOWERY, L. D., INC. (See Broomall, Pa.) 

Hatboro 
ENGEL, G. C. & ASSOCS. INC. (See Ridgewood, N. J.) 

SAMU[l I, MA~D~NAlD, IN~, 
1531 Spruce st., Philadelphia, Pa. 19102 • Other offices: Pittsburgh, Baltimore, Washington, D.C. 

MANUFACTURERS' REPRESENTATIVES 

over 30 YEARS service 
to MANUFACTURERS. INDUSTRIALS 
GOVERNMENT. DISTRIBUTORS 
Territory: Pennsylvania. New Jersey 
Delaware. Maryland. Virginia 
West Virginia • District of Columbia 

3278 (For alphabetical listing see page 3213) 

Havertown 
MASSEY ASSOC., INC., 1325 W. Ches.ter Pke., (215) 

789-2320. 
Branches: 801 79th st. S., SI. Petersburg, Fla., 
(813) 347-6183;304 Lake Ave., Maitland, Fla., 
(305) 855-4510 . 
Factories: ·Ace Engineering & Machine Co.; J-B-T 
Inst., Inc.; Metex Corp.; Nytronics, Inc.; Omni
Spectra; panelgraphic; Quest Elclrn. Dev.; Pre
cision Tube Co.; Semi-Conductor Concepts; Shurite 
Meters; Syntronic Inst.; Triplett Elec. Inst.; 
Vamistor. 
SeilIng To: * M,D,1. Salesmen: 6 (eng 4) 

MUSTICO, J. CO., Box 624, (215) HI 6-1961. 
Factories: Ava Elctrn. & Machine; Datak Corp.; 
Electro Prod. Labs; Elec-Trol, Inc.; Trimm, Inc. 
Selling To: * A,D,1. Salesmen: 2 (eng 1) 
Services: Warehouse 

Jenkintown 
ARA ELCTRN. INC., 301 York Rd., (215) TU 7-5250. 

Branch: 7805 Old Georgetown Rd., Bethesda, 
Md., (301) 657-2585. 
Selling To:* M,I. Salesmen.: 4 (eng 4) 

MOUNT, W. CO. (See Bethesda, Md.) 
STEIN INSTRUMENTATION CORP., 413 Johnson St., 

(215) 885-2370. 
Factories: American Standard; Consolidated Ohmic 
Devices; Electro Oceanics; Luminetics; Pioneer 
MagnetiCS; PPM, Inc.; Preston ScientifiC; Renco 
Corp.; Schaevitz Engrg.; Setra Sys.; United Tele
control Elctrn. 
Selling To:* M,I. Salesmen; 2 (eng 2) 
Services: Repair, Warehouse, Direct Mail 

King of Prussia 
DIVERSIFIED DEVICES, Box 241, (215) 265-7925. 

Factories: Applied Peripheral Sys.; Bielski Mem· 
ory Sys.; Computer Prod.; Dictograph Prod.; EMP 
Elctrn.; Gralex Ind.; Mastech Inc.; OptiCal Elctrn. 
Selling To: * M,1. Salesman: 1 (eng 1) 

ELECTRONIC MARKETING. (See KenSington, Md.) 
LETRONIX, 251 W. DeKalb Pke., (215) 265·1020. 
Factories: American Machine & Foundry; Aritech 
Corp.; Baldwin·Lima-Hamilton; C.G.S.; Darcy Ind.; 
Dynamic Precision Contls.; Elcor, Inc.; Electro
Numerics; Exact .Elctrn.; Flow Technology; Itron 
Corp.; Lockheed Elctrn.; Texas Inst. 
Selling To: * M,I. Salesmen: 3 (eng 2) 

S & S ASSOCS.,. Bora Line Rd., (215) 265·3450. 
Branches: 7720 Wisconsin Ave., Bethesda, Md., 
(301) 654-1434; Baltimore Md., (301) 828-8097. 
Factories; Aeromelrics; Astrosys.; C E A, Div.; 
Electro-Nuclear Labs.; Gamco Ind.; General Micro
wave Corp.; Houston Inst., Div.; Incre-Data Corp.; 
Information Displays; Julie Research Labs; Mar
coni Inst.; Microdyne Inst.; Nelson·Ross Elctrn.; 
Omnilec Corp.; Statham Inst. 
Selling To: '" M,1. Salesm"i!n: 7 (eng 6) 
Services: Repair, Warehouse, Calibration Facility 

Lansdowne 
SATTERTHWAITE, W. F., Box 191, (215) 623-5100. 

McMurray 
DAUGHERTY, F. R. CO. (See Cleveland, Ohio) 

Montgomery County 
HILDERBRAND, R. H., Fairview Village, Box 166, 

(215) 247-6225. TWX: 510-660-0985. 
Factories: Airco Speer Elctrn. Camp.; Coil craft, 
Inc.; Cincinnati Milling Machine; Precision 
Elctrn. Compo 
Selling To: * I. Salesmen: 2 (eng 2) 

Narberth 
BIECHLER ASSOCS., INC., Box 414, (215) 667-1827 .. 

TWX: 510-662-4844. 
Branches: 822 Baltimore Rd., Rockville, Md., 
(301) 762-6210. TWX: 710-828-0089; 202 W. 
Pennsylvania Ave., Towson, Md., (301) 825-8222. 
TWX: 710-232-1850. 
Factories: Babcock Relays; Digitran Co.; Duncan 
Elctrn.; Electronic Hardware; Frequency Elctrn.; 
Industrial Elctrn. Engrs.; "Kilovac" High Vac
uum Elctrn.; Microsemiconductor; Silicon Tran
Sistor; Sloan; Staco; Techno Components; Union 
Carbide. 
Selling To: * M,D,I. Salesmen: 4 (eng 4) 

BRESSON, J., 107 Forest Ave., (215) TE 9-6770. 
Branch: 5600 Main St., Elkridge, Md. 
Factories: Centralab Electr. DiV.; Electra-Midland; 
General Inst.; Phaostron Instr. & Electr.; Solitron 
Devices. Services: Direct Mail 
Selling To: * I. Salesmen: 6 (eng 3) 

JEFFRI ES, S. A., 105 Forrest Ave., (215) 664-8500. 
Branches: 530 Sixth Ave., Pittsburgh, Pa., 391-
1100; 500" Overcrest Rd., Baltimore, Md.; 
1029 Vermont Ave., N.W., Washington, D.C., (202) 
737-7733. . 
Factorie~: American Magnetics Corp.; B. E. C. 
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Inc., Cole Inst.· Electronic Chemical Corp., 
Elmag Inc., Litte(fuse, Robinson-Nugent, Sealec
tro, Seastrom Mfg., United Mineral & Chemical, 
Whitso Inc. 
Selling To:* M,D,I. Salesmen: 8 (eng 5) 
Services: Warehouse, Sales Engineering 

STINSON, 227 Haverford Ave., (215) MO 4-5511·2. 
Factories: Antenna specialistsi/' Cornell-Dubilier, 
eTS Knights, Motorola, Mur ock Co., Reeves 
Soundcraft. Services: Warehouse 
Selling To:* A,D,I. Salesmen: 3 (eng 1) 

WHITE, L. G., Keystone Inc., Box 246, (215) 
MO 4-6505. 
Factories: Amco Engrg., Birtcher Corp., Christie 
Elec., Coleman Engrg., Control Data, Oeltron, 
Inc., Digitronics Corp., Enercon, G-V Controls, 
Invac Corp., Unimax SWitch, Vector Engrg., Whit
taker Corp. 
Selling To: * M,D,I. Salesmen: 3 (eng 3) 

Neffsville 
HATFIELD, R. E., 2680 Lititz Pke., (717) 569-2621. 

Factories: Butler Aviation Int'l., Howell Elec. 
Motors. 
Selling To: * I. Salesmen: 2 (eng 2) 

New Britain 
LIENAU ASSOCS., INC. (See Wheaton, Md.) 

New Cumberland 
AEROL ASSOCS., INC. (See Jericho, N. Y.) 

Newton 
MURRAY CO. (See Livingston, N. J.) 

Newtown Square 
HOLDSWORTH & CO., INC., Box 298, (215) 356-8550. 

TWX: 510-662-9028. 
Factories: Addington Labs., Electromagnetic Info. 
Processing Labs., Elctrn. Measurements; Jerrold 
Elctrn., Kinetic Technology, Modutec, Rustrak 
Inst. Services: Repair, Warehouse 
Selling To: * M,I. Salesmen: 3 (eng 3) 

KAUFHOlZ ASSOCS., Box 227, (215) 356-5000. 
Branch: Box 6232, Baltimore, Md., (301) 488-
6561. 
Factories: Chicago Miniature lamp Works, Drake 
Mfg., Harmonic Drive Div., Janco Corp., Licon 
Div.; North Electric Co., Ramsey Contls.; Scanbe 
Mfg.; Technical Wire Prod. 
Selling To: * M,D,I. Salesmen: 5 (eng 3) 
Services: Direct Mail 

Norristown 
DATA-REP ASSOCS., INC. (See Ridgewood, N. J.) 

Oreland 
BROWN·FREDERICK, 88 Penna Ave., (215) 887·1325. 

Factories: Gowanda Elctrn., Semicon, Inc.; Stack
pole Carbon; Stackpole Components, TRW Capa
citor Div. 
Selling To: * 0,1. Salesmen: 2 (eng 2) 

Paoli 
GRIFFIN, T. CO., 46 Darby Rd., (215) 647·1550. 
. Factories: APM-Hexseal Corp.; Autotron, Inc.; 

F. W. Beli; Buckeye Stamping Co.; Clark Crystal 
Co.; Dytronics Co.; W. L. Gore & Assocs.; Green
ray Ind., Gruenberg Elec.; Hastings-Raydist; Jet
tron Products, Metric Eng., Oven Ind.; Parabam. 
Selling To: * A,M,D,I. Salesmen: 7 
Services: Sales Office 

Philadelphia 
A. B. & T. SALES CORP. (See Olney, Md.) 
ANOCO SALES ENGRG. INC., 10 E. School House La., 

(215) VI 4·9100. 
Branch: 4700 Davidson Dr., Chevy Chase, Md., 
(301) 654-6065. 
Factories: Amerkind-MacKissic; Chomerics, Inc.; 
Denes Co.; Hopkins Engrg.; Microwave Filter, 
Terra Corp. 

DEARIE, J. P. CO. (See Mountain Lakes,· N. J.) 
DENCO INC.-DATA ENGRG. CO., 500A E. Godfrey 

Ave., (215) 725-9000. TWX: 710·670·9394. 
Factories: Computer Automation, Digital Inst., 
Dynage, Inc., Electronics Arrays; Electronic 
Assocs., International Computer Prod.; Memory 
Technology; Microsonicsi Peripheral Equipt., 
Raytheon Computer, Stanaard Memories; Vermont 
Res. Corp.; WEMS; Zeltex. Services: Repair 
Selling To: * M,1. sal~smen: 3 (eng 3) 

E.-A. INC. (See Baltimore, Md.) 
E. C. I. DIV., Eastern Components, Inc., 1349 

W. Cheltenham Ave., (215) 927·6262. 
Branch: 6200 Annapolis Rd., Landover Hilis, 
Md., (301) 322·1412. Services: Distributor 
Selling To: * M,D,1. Salesmen: 5 (eng 5) 

ERDMAN, K. B. CO., INC., 7906. Montgomery Ave., 
(215) CA 4·1833. 
Factories: Albany Prod.; Cambridge Thermionic; 
CEM Co.; DZUS Fasteners; HAN·DEE Spring & 
Mfg., Krvlon, Long-Lok, PIC Design, Schauer Mfg. 
Selling To: * M,D,I. Salesmen: 4 

(See Advertisement This Page) 

GARRETTSON CO., INC. (See Williston Park, N. Y.) 
GRAYDON·SHERMAN, INC. (See Morristown, N. J.) 
JADElECTRONICS ASSOCS., INC., Box 5735, (215) 

Gl 5-3355. 
Branch: Box 115, Greenbelt, Md., (301) 474·8161. 
Factories: Amatom Elctrn. Hardware; Angstrohm 
Precision, EMC Technology; Electric Indicator; 
Electronic Moldings, Electro·Science Labs.; Fusite 
Corp.; National Semiconductors, Ltd.; Torotel. 
Selling To:* M,D,I. Salesmen: 3 

JONES, D. K. & ASSOCS. (See Baltimore, Md.) 
KIMBERLY·JAMES, INC., 1422 Chestnut S., (215) 

LO 3-6761-2. 
Factories: ARCO. CapaCitor Co.; Nippon Coil Co., 
Talyo Denki Co. 
Selling To: * I. ,Salesmen: 162 (eng 88) 
Services: Repair, Warehouse 

LEBAN. A. D., 218 Lloyd La., (215) 642-9047. 
Factories: Loral Dist. Products, RMS Elctrn.; 
Sonora Corp. of America; Tube Mfg. Corp. 
Selling To: * D. Salesman: 1 

LIENAU ASSOCS., INC. (See Wheaton, Md.) 
LEWIS, H. CO., 1801 J. F. Kennedy Blvd., (215) 

LO 7·2068. 
Branch: 210 Red Barn Rd., Willow Grove, Pa., 
(215) OL 9·0704. 
Factories: Audiophonics Corp.; Consolidated Wire; 
Duosonic Corp., Dynavox Corp.; Fedtro, Inc.; Hamil
ton Hall, Irish Tape, Lance Ind.; Injectorall, 
N. T. T. Sales Corp.; Resisco Corp., Saratoga 
Ind.; SwingoLite; Tab Books, Waber Elec.; Wald 
Sound; Ben Wolfe Radio. 
Selling To: * A,D,1. Salesmen: 3 
Services: Modified 

LlNZ, O. S., 238 Shelmire St., (215) 379-11734. 
Factories: Barker & Williamson, Cornish Wire 
Co., Hammarlund Mfg.; Hy Gain Elctrn.; Keystone 
Elctrn.; Kraeuter; Metra Elctrn.; Pomona Elctrn.; 
Semitronics, Tech Spray; Ward Prod. 
Selling TO: * M,D,I. Salesman: 1 (eng 1) 
Services: Warehouse 

lUCA, R. P. & CO., INC. (See Berkeley Hghts., N. J.) 
MacDONALD, S. K., INC., 1531 Spruce St., (215) 

KI 5·1205. 
Branches: 217 Riggs Bank Bldg., 3308 14th St., 

N.W., Washington, D.C., (202) 265·3938, 5500 
Harford Rd., Baltimore, Md., (301) 254·3380, 
7805 McKnight Rd., Pittsburgh, Pa. (412) 366· 
2643. 
Factories: Aztec Sound Corp., Centralab; Consoli
dated Dist.· Eldema Corp.' Gramer·Halidorson 
Elctrn., Lockheed Elctrn., Ohmite Mfg.; Premax 
Prod. Co., Shure Brothers; Simpson Elec., H. H. 
Smith. 
Selling To: * A,M,D,I. Salesmen: 10 (eng 6) 

(See Advertisement Page 3278) 

MALTA, V. S. CO., Box 4007, (215) 836-5122. 
Selling To: * A,M,D,I. Salesmen: 2 (eng 2) 

NAUDAIN, 1032 Suburban Sta. Bldg., (215) 564-3194. 
Branches: Box 1, Lutherville·Timonium, Md., (301) 
252·5378; Box 254, Lynchburg, Va., (703) 846· 
8044. • 
Factories: Chemelec Prod.; Curtis Dev. & Mfg.; 
Electro Switch Corp.; Grayhlll, Inc., Grayhill 
Moldtronics; Haveg Ind., Industrial Timer, Jan 
Hardware Mfg., Panciuit Corp.; Relcoa, Specialty 
Connector. 
Selling To:* M,D,I. Salesmen: 6 (eng 6) 

NOLAN, 1. J., 314 W. Sparks St., (215) 924·1595. 
Factories: Electrical Windings; Javex Elctrn., 
Mellotone Fabrics, Mohawk Wire & Cable Co. 
Selling To: * A,D,I. Salesmen: 2 (eng 1) 

NEWSON, c. H. & ASSOCS., INC., 627 Bethlehem 
Pke., (215) 248-3377. 
Branches: Baltimore, Md., EN 9-3355, Washing· 
ton, D.C., EN 1·3355. 
Factories: Bulova Watch Co,;, Circuitron, Inc.; 
Flight Connector; General Inst.; Kent Corp.; 
L. Frank Markel & Sons, Mossman-Elliott Corp.; 
U. S. Compo 
Selling To: * I. Salesmen: 4 

O'HARA, B., 4952 Wynnefield Ave., (215) 473-3654. 
Factories: A. D. C.; Acoustech; Bozak, Grado, 
Koss; Rek-O·Kut. 
Selling To: * A. Salesman: 1 

PARAGON SALES, 111 S. 22nd St., (215) 563-7060. 
Factories: Amperex Elctrn.; AstatiC Corp.; Brad· 
ford Comp.; Chicago Magnet Wire, Connecticut 
Mfg.; Miller Elec.; Universal Circuits. 
Selling To: * I. Salesmen: 3 (eng 2) 

SENCOR, INC., 2222 Glendale St., (215) 342-0223. 
TWX: 710·670-7570. 
Branch: 131 Eileen Way, Syosset, N. Y., (212) 
445·5670. 
Factories: A & M Inst.; Allard Inst.; Canrad 
PreCision Ind.; Edcliff Inst.; Keltron Corp.; Orbit 
Inst. Corp.,. Quasar Microsys., Stable Dynamics; 
Systron-Donner; Tachtronic Inst.; West Amp, Inc. 
Selling To: * M,I. Salesmen: 4 (eng 4) 

It's a case of 
total marketing! 

sales engineering · sales 
promotion · direct mail 
design · missionary sales · 
complete sales service 

. (etIneJ1!J.~~ . 
7906 Montgomery Avenue, Elkins Park, Philadelphia, Pa. 19117 

PHONE (215) CA 4-1833 
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SIMBERKOFF SALES, INC. (See So. Orange, N. J.) 
SlUBIN, 1., 2305 Fairmont Ave., (215) CE 6·2072. 

Factories: Fenotec; Kenyon Elctrn.; Microwave 

fo"r':iierN~~ac~ Inc.; Parametric ~~~vic~~~nS7anreTi;~"s~ 
Selling To: * M,I. Salesmen: 3 (eng 3) 

SPRINGEL SALES CO., 325. N. Franklin St., (215) 
WA 5·7831. ' 
Factories: CaiComR; Crest Prods.; Mercury Elec. 
Prods.; Miller Elec; 
Selling To: * I. Salesmen: 2 (eng 1) 
Services: Warehouse, Showrooms 

STRATTON, C. H., 7720,A Stenton Ave., (215) 247-
7869.' Selling To.: * I. 
Factories: Simmons Fastener Corp. 

TAYLOR, M. F. CO., INC. (See Silver Springs, Md.) 
TECHNICRAFT, 7028 Ridge Ave., (215) IV 3-4700. 

Factories: Barbour Stockwell Inst.; Couch Ord
nance Div. ESB; Ebert Elctrn:; General Automatic; 
Halmar Elctrn.; ,Impact-O-Graph; Lake Shore Elec.; 
Madison Labs.; 'Torq Engred Prod.; Virginia 
Elctrn. Services: Repair, Warehouse 
Selling To,: * M,D,I. (eng 2) 

TEST EQUIP. SALES CO., 4447 N. Bodine St., (215) 
329-1822. 
Factories: Conrad'-Missimers; Cox Inst.; Tech
nology/Versatronics; Varo; Whittaker. 
Selling To: * M,I. Salesmen: 4 (eng 1) 
Services: Repair ' 

W. C. SALES INC. (See Easton, Pa.) 
WEINBERG, M-" 1122 E. Clivden St., (215) 549-1122. 

Factories: Bogen Comm.; Coleman Cable & Wire· 
Four·Jay; Midland Int'l.; O'Sullivan Ind.; Packard 
Bell. 
Selling To: * A,D,I. Salesmen: 5 (eng 2) 

Pittsburgh 
APPLETON, H. CO. (See Los Angeles, Calif.) 
BERG, S,' INC., Box 4500, (412) 923-1911. 

Facto""es: Barksdale Valves; Circle Seal Prod.; 
G. W. Dahl Co.; High Pressure Equip.; Maxon 
Premix Burner Co.; Norton-Aire Co.; Sprague 
Engrg. Corp. Services: Warehouse 
Selling To: * I. Salesmen: 3 (eng 3) 

BOLLINGER & BRADFORD, Box 8088, (412) 561-2340. 
Factories: Ampex Corp.; Associated Res.; Electro 
Prod. Labs.; Esterline·Angus Inst.; Royson Engrg.; 
Veeder-Root, Elctrn. Controls; Whittaker Corp. 
Selling To: * I.' Salesmen: 2 (eng 2) 

BRAUER, W. J. & ASSOCS., INC. (See Wickliffe, Ohio) 
BUERGER CO., INC. (See Glenside, Pa.) 
CARTER, McCORMIC & PEIRCE, INC. (See Farming

ton, Mich.) 
CLARK, R. F. CO., 10517 Lindberg Ave., (412) 242-

9500. 
Factories: Adams & Westlake; Beau Motor Div.; 
Bramco Contls. Div.; Datascan; R. B. Denison; 
Elctrri. Corp.; Industrial Elctro. Engrs.; Industrial 
Timer Corp.; Magnetics, Inc.; Robert Shaw Con
trols; Spectrol Elctrn.; Struthers-Dunn. 
Selling To: * M,D,I. Salesmen: 6 (eng 6) 

COVERT & NEWMAN CO., 31OA, 300 Mt. Lebanon 
Blvd., (412) 563-0303. 
Factories: Cambion; Components, Inc.; Cornell
Dubilier; CB Corp.; Electro Switch Corp.; Grayhill, 
Inc.; Hunter Tools; IRC, Inc.; Moldtronics, Inc.; 
Parker Inst.; Stancor. Services: Direct Mail 
Selling To: * D,I. Salesmen: 2 

ELECTRO SALES ASSOC. (See Cleveland, Ohio) 
JEFFRIES, s. A. INC. (See Narberth, Pa.) 
LOWRY DIETRICH, 90 Clairton' Rr., (412) 892-2992. 

MATES, H., 5508 Hobart St., (412)421-8998. 
Factories: American Phono-Ton: BEC: CBC Ind.: 
Chemtronics; Dictation Prod.; Telephone Dy
namiCS; United Elctrn.; Vevitas flctrn. 
SeliingTo: *A,D. 

MacDONALD, S. K., INC. (See Philadelphia,pa.) 
NACE, A. CO., INC. (See Brecksville, Ohio) 
NATALI NO. A. ASSOCS. (See Akron, Ohio) 
OLSEN, J. O. CO. (See Cleveland, Ohio) 
PODOLNY, J. 1-1., 5912 Penn Ave., (412) 441-0800. 

Factoties: Commercial Plastics; Drake Mfg.; Mul
ticore Sales; Mura Inst. 
Selling To: * A,D,I. Salesmen: 4 
Services: Wa rehouse 

PUGH, C. L. & ASSOCS., INC. (See Columbus, Ohio) 
ROCKFORD CONTROLS OHIO, INC. (See Dayton, Ohio) 
ROOT, G. S., 809 Wainwright Dr" (412) 561-4125. 

Factories: Aerovox Corp.; Automatic Radio; Daburn 
Elctrn. & Cable; Hurst Motors; I.M.C.; J-B-T Inst.; 
Reeves Soundcraft; Risk, Geo. Ind.; Rola Mfg.; 
Spar Eltcrn.; Triplett Electrical Inst.; United 
Transformer. 
Selling To: * A,D,I. Salesmen: 3 

SATULLO CO. (See Royal Oak, Mich.) 
SHERIDAN ASSOCS., INC. (See Cincinnati, Ohio) 
SIDNELL, R. G. & CO., INC. (See Cleveland, Ohio) 
SHIELDS, w. D. CO., Box 9093, (412) 471-6946. 

Selling To: * I. Salesmen: 2 (eng 2) 
Services: Warehouse 

S. STERLING CO. (See Southfield, Mich.) 
TAYLOR, M. F. CO., INC. (See Silver'Springs, Md.) 
TECHNITRON INSTRS., INC. (See N. Olmstead, Ohio) 
WKM ASSOCS., INC., 90 Clairton Blvd., (412) 892-

2953. TWX: 710-667-4858. 
Factories: F. W. Bell; Beckman Inst.; oatapulse; 
Deltron; Dumont Electron Tube Div.; Dumont 
Oscilloscope Lab.; Fairchild Controls; Fairchild 
Electrometrics; GeniscoTechnology; Hallmark 
Stds.; North Atlantic Ind.; Princeton Applied 
Res.; Sangamo Elec.; Systron-Donner; Tally; Varian 
Aerograph; Vidar Corp.; Wavetek, Inc. 
Selling To: * M, I. Salesmen: 7 (eng 7) 

WHELAN CORP. (See Dayton, Ohio) 
WHITESELL, R. O. Be ASSOCS. (See Indianapolis, Ind.) 
YARUSSI, F. P., 312 Rockfield Rd" (412) 221-4676. 

Factories: Bogen; Electra; Hammarlund; Hudson 
Lamp Co.; Koss Elctrn.; Quam Nichols; Tele-
funken; ,Texas Crystals. . . 
Selling To: * A,D,I. Salesmen: 2 (eng 2) 
Services: Limited Warehouse 

Radnor 
ELECTRO·PLAST, INC., 2 Radnor Station Bldg., (215) 

MU 8·5581. 
Factories: C/P Corp.; Economy Tooling & Insulat
ing Prod.; Gibson Elec.; Haveg Ind.; Wiggins 
Plastics· Wood-Plastics. 
Selling 'roo * I. Salesmen: 3 (eng 2) 
Services: Sales & Engnr. Office 

Reading 
BElL Be WHITAKER, INC., 3623 Jacksonwald Ave" 

(215) 779-2610. 
Branches: 1303 N. Troxell St., AllentOWn, Pa., 
(215) 434-5220; 5610 Akron Dr., Harrisburg, Pa., 
(717) 652-0184. 
Factories: Acopian Technical; Alpha Wire; Am
perex Elctrn.; Clarostat Mfg.; JFD Elctrn.; Littel
fuse; Potter & Brumfield Div.; Setchell-Carlson. 
Selling To: * M,D, I. Salesmen: 5 
Services: Warehouse 

Branches: 316 Marion Bldg., Cleveland, Ohio, 
(216) 781-1855; 333 W. First St., Rm. 160, 
Dayton, Ohio, (513) 223-6042; 600 Michigan Bldg., 
Detroit, Mich., (313) 961-4540. 
Selling To: * ·M,I. Salesmen: 4 (eng 4) 

(See Advertisement This Page) Services: Warehouse 

BElL & WHITAKER, INC. 
SERVINC ONLY EASTERN PENNSYLVANIA (Exclusive of Philadelphia Areal 

COMPREHENSIVE SELLING AND MERCHANDISING IN A 

E!r~ 

3280 

GROWING INDUSTRIAL AREA 

DISTRIBUTORS OEM INDUSTRIALS 

T. H •. B~ILi Reading J. F_ WHtTAKER, Bethlehem 

G. S.REED, Harrisburg· J.L. SCHMIDT, Allentown 

R. D. HORTON, Camp Hill 

Main Ofll~e: 3623 Jacksonwald Avenue, Reading P •• 

Phone: 215-779-2610 Zip 19606 

(For alphabetical . listing see page 3213) 

Richboro 
GAWLER·KNOOP CO., (See Roselan.d, II.J.) 

Ruffsdale 
AERTRONIC ASSOC., INC. (See Dayton, Ohio) 

SellersviUe 
M. & S. ASSOCS., INC. (See Haddonfield~. N.J.) 

Southampton 
AEROL ASSOCS., INC. (See Jericho, N.Y.) 
WILD, J. J. INC. (See Jericho, N.Y.) 

Springfield 
BROTHERS & CONNENN ASSOC. (See Baltimore, Md.) 

Valley Forge 
CUESTA, J. E., (215) 265-5800. TWX: 511i-660-1484. 

Branch: 8501 Glendale Rd., Greenbelt, Md., (301) 
552-1200.' , 
Factories: Arvin Frequency Devices; Bytrex, Inc.; 
Columbia Res. Lab.; Computer Ind.; Conic Corp.; 
Datacraft; Digital Logic; Ferranti Elee.; EMCOR 
Div.; Kooltronic Fan; lear Seigler; ling Elctrn.; 
Mid-Eastern Elctrn.; Redcor Corp.; RCA Magnetic 
Prod.; Sangamo Elec.; Spartan Southwest; Spec
tral Dynamics; Test Equip. Corp. 
Selling To; * M, I. ' Salesmen: 9 (eng 8) 
Services: Repair, Warehouse 

Waterford 
WHELAN CORP. (See Dayton, Ohio) 

Wayne 
EMLEN-PETERSON, 34 West Ave .. (215\ 687-3535. 

FactOries: Diamond Elctrn. Div.; Electron Tech
nology; General Computers; L.A. Miniature Prod.; 
Magnuson Engrs.; Remex Elctrn. Div.; RO Assoc.; 
Shelly Assoc. 
Selling To: * M,I. Salesmen: 2 

Willow Grove 
CERF, A. & co. (See Caldwell, N.J.) 
ESTERSOHN, 541 Davisville Rd., (215) 657-1414. 

Factories: Jerrold Elctrn.; Mura Corp.; Super· 
scope, Inc.; Temple Sound; United Audio. 
Selling To: * A,D. Salesmen: 7 
Services: Direct Mail 

LEWIS, H. CO. (See Philadelphia, Pa.) 

Wyncote 
COOPER CLEiVlENT ASSOC., 835 Glenside Ave., (215) 

548-5450. " 
Factories: Electro Assemblies; Grigsby Barton; 
Scot Inc.; Worcester Pressed Aluminum. 
Selling To: * M,I. Salesman: 1 (eng 1) 

Wynnewood 
APPLETON, H. CO. (See Los Angeles, Calif.) 
FAIRBANKS, H. J. CO., Box 124, (215) 642-5816. 

Factories: Accurate Elctrn.; Avon Gear & Eng.; 
GM Nameplate Inc.; HJ Elctrn. Seal; JB Elctrn. 
Transformers; Nassau Corp.; National Wire & 
Cable; Pioneer Corp. 
Selling To: * M, I. Salesman: 1 

GRAHAM, W. ASSOC., 610 Latham Dr., (215) 649-
3027/9822. 
Factories: Adler Mfg. Co.; Mercury Record Corp.; .. 
N.A. Philips Co.; Sansui Elctrn. 
Selling To: * A,D. Salesmen: 2 

York 
MILLER & DIETZ ,CO. (See Cinnaminson, N.J.) 

RHODE ISLAND 
Lincoln 
ADAMS·McGREGOR, 66 Lakeview Rd., (401) 726-1300. 

Branches: Box 353, Wallingford, Conn., (203) 
269-5816; 46 Pearl St., Quincy Mass., (617) 
472-7550. 
Factories: Datak Corp.; Essex Engrg.; Galaxy 
Elctrn.; Int'l. Prod.; J·B·T Inst.; Mosley Elctrn.; 
Shurite Meters;' Triplett Elctrl. Inst.; Tri·Ex 
Tower; Waber Elctrn.; Wall Mfg. 
Selling To: * D,I. Salesmen 3 

SOUTH CAROLINA 
Aiken 
MOORE, E. A. ASSOCS., Box 871, (803) 648-4100. 

Branch: Box 672, Ocala, Fla. 
Factories: Oynage Inc.; Int'l. Sleel; Microwave 
Assocs.; Trump-Ross Ind.; Controls. 
Selling To: * M,I. Salesman 1 (eng .1) 
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SALES REPRESENTATIVES DIRECTORY - Geographi~al 

Greenville 
NORMAN, H. C. SALES CO., Box 5185, Sta.' B, (803) 

244-6254. 
Factories: Datak, EICO, Keystone Elctrn., Mlnne· 
apolis Speaker, Soundolier, Inc" Superex Elctrn. 
Selling To: * A,D. Salesman: 1 

Greenwood 
FAUSETT, F. & CO., INC. (See Smyrna, Ga.) 

Spartanburg 
TECHNICAL ASSOCS., INC. (See Orlando, Fla.) 

TENNESSEE 
Chattanooga 
JOHNSON, J. P. CO., Box 8162, 3535 Dell Trail, (615) 

624-4128. 
Selling To: * 0,1. Salesman: 1 (eng 1) 

Jackson 
SURRATT, S. MFGRS., SALES AGENCY, 231 Cedar St., 

(901) 422-3623 Services: Warehouse 
Selling To: * A,D. Salesmen: 7 

Knoxville 
ADAMS & ASSOCS., INC. (See Greensboro, N. C.) 

Memphis 
CARTWRIGHT & BEAN, INC., 560 S. Cooper St., (901) 

276-4442. 
Branches: Box 5266, Huntsville, Ala., (205) 852· 
7670, 20100 N,E. 25th Ct., N. Miami Beach, Fla., 
(305) 945-2962, 601 N, Fern Creek Ave., Orlando, 
Fla., (305) 425·8284, 779 John Anderson Dr., Or· 
mond Beach, Fla., (904) 677-3480, 3223 Cain's 
Hill PI., N.W., Atlanta, Ga., (404) 237·2273, Box 
7336, Metairie, la., (504) 887·5225, 625 Harwyn 
Dr., Charlotte, N. C., (704) 537-7965, 1016 Belfast 
Dr., Raleigh, N. C., (919) 832·7128. 
Factories: Bud Radio'k Centralab Elctrn., Chicago 
Miniature Lamp Wor s, Dialight Corp" Mueller 
Electric, Ohmite Mfg., Phalo Corp., Potter & 
Brumfield, Radio-Electronic Master, Simpson Elec., 
Switchcraft, TRW Elctrn. 
Selling To:* A,M,D,I. Salesmen: 14 
Services: Warehouse 

CONTROL EQUIPT, CO., INC. (See Atlanta, Ga.) 
ENGELMAN, A. CO., Box 12091, (901) 458·6263. 

Selling To: * A,D,I. Salesman: 1 (eng 1) 
TEXPORT CO. (See Dallas, Texas) 
WALLACE, S. K. ASSOC., INC. (See Lutz, Fla.) 

Nashville 
MITSCHER, R. W. co., INC. (See Buffalo, N.Y.) 

TEXAS 
Addison 
CAMPION SALES CO., Box 396, (214) 239-9196. 

Selling To: * A,D,I. Salesmen: 
ELLIOTT, L. CO., INC. (See Missouri City, Texas) 

Arlington 
PAN·TECH ENGRG. co. (See Houston, Texas) 

Austin 
IBL ENGRG. & SALES (See Dallas, Texas) 

Bellaire 
AYMOND CO., INC. (See Dallas, Texas) 
MARTIN, R. ASSOCS., INC., Box 1002, (713) 468· 

3877. TWX: 910-881-3630. 
Branch: 2626 W. Mockingbird La., Dallas, Texas, 
(214) 358-3704. 
Factories: ACDC Elctrn., Chassis Trak/Vent Rak, 
Inc., Hallmark Stds., Krohn·Hite, Medistor Inst., 
RdF, RdF·West, Signal Analysis Ind., Spellman, 
Stoddart Electro Sys., Texas Inst., Topaz, Trans-
ducers. Services: Repor 
Selling To: * M,1. Salesmen: 2 (eng 2) 

McKINNEY, J. F. SALES CO. (See Dallas, Texas) 

Corpus Christi 
SOMNER, w. L. co,, INC. (See Shreveport, La.) 

Dallas 
AIREP ElCTRN., 6300 N. Central, (214) 363·5291. 

Branches: 4901 Richmond Ave" Houston, Tex., 
(713) 621-0955, 6936 San Pedro, San Antonio, 
Tex., (512) 828·1488. 
Factories: Aertech Ind., Boonton Eletrn., Chro
netics, Dytronics, Fairchild Instr., Holt Instr" 
Hughes/Torrance, Jerrold, Kepco, Kruse-Storke, 
Pacific Measurements, P E K. 
Selling To, * M,I. Salesmen: 5 (eng 4) 
Services: Repair, Direct Mail, Company Airplane 

ALLIED COMPONENTS, INC., 10454 E. Northwest 
Hwy., (214) 348·6660. TWX: 910-861-4925. 
Branch: Ste. 288-6400 Westpark Dr., Houston, 
Texas, (713) 782·5406. TWX: 910·881-3741. 
Factories: Bourns, Chemical Micro Milling; Digi· 
tran, -Elec-Trol, Electronic Specia:ty, Filtron, 
Gulton Ind., Hamlin, Ind. Gen" Joy Mfg" Magnetic 
Metals, Moog Inc., Olympic Prod.; Penntube 
Plastics: Vactec, Viking Ind. 
Selling To: * M,D. Salesmen: 8 (eng 4) 

(See Advertisement This Page) 

ANTLE-SMITH SALES, Box 20361, (214) 357-7279 
Selling To: * A, D. Salesmen: 2 (eng 1) 

APPLIED SCIENCE, 3707 Rawlins, (214) 526·8316. 
Branch: 7966 E, 41st St., Tulsa, Okla., (918) 
NA 7-6199; 6218 Westheimer, Houston, Texas, 
(713) 781-1441. 
Factories: Ampex, Century, Film Microelectrn.; 
General Precision Sys., Honeywell, Integrated 
Circuit Instr., Monsanto Elctrn., Philbrick/Nexus 
Res., Power Designs, Preston SCientific, Sigma 
Sys. Servh:es: Repair, Warehouse 
Selling To: * M, I. Salesmen: 6 (eng 6) 

AYMOND, 4340 No. Central Expy" (214) 827·8043. 
Branch: Box 1064, Bellaire, Texas, (713) 666-
1804. , 
Factories: Babcock Relay Div., Dale Elctrn., 
Equipto Elctrn" Globe Ind., Janco Corp., Micro
dot, Potter, G. T. Schjeldahl. . 
Selling To: * M,D,1. Salesmen: 4 (eng 2) 

BENSON ENGRG. CO., 9884 Monroe Dr. (214) FL 
2-7541 
Branches: 519 S. Broadway, Wichita, Kans., (316) 
262-697H 6900 W. 80th St., Shawnee MisSion, 
Kans., (913) 648·2843. 
Factories: Bound Brook Bearing; CEM Co" Inc.; 
Delta Spring Co.: Dixon Corp., Marlin Rockwell 
Div., Roller Bearing Co., W-L Molding Co. 
Selling To: * M,D,1. Salesmen: 6 (eng 6) 

BERTHOLD SALES, 4411 Maple Ave., (214) 526·8329. 
Factories: Fanon Elctrn. Ind., Federated Ind., 
Gavin Instr., Loral, Luxo Lamp, N T T Sales, 
Perma-Power Co., Tenatronies ltd. 
Selling To: * A, D. Salesmen: 4 
Services: Warehouse 

BRYER-ASSOCS., Box 35841, (214) 351-4350. 
Factories: Dean Brothers Pumps, Grayloc~ Hanki
son Corp., In-Val-Co, Sundstrand·Denver "orp. 
Selling To: * M,I. Salesman: 1 (eng 1) 
Services: Direct Mail 

(214) ME-7-6120 P.O. BOX 47287 DALLAS, TEXAS 75247 
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APPLICATION ENGINEERS 

Serving our customers and principals in 
Ar.kansas, Louisiana, Oklahoma, Texas 

QUALITY • DEDICATION • SERVICE 

* A (Audio), D{Distributor). I (Industrial-OEM), M (Military). 

(Dallas) TEXAS 

an established . 
Image ... 

"Eighteen years of 
continuing Service and 

Product Orientation 
to the Manufacturers and 

Customers whom we 
Serve - in behalf 

of the principals 
whom we represent!" 

E!r~ 
BOURNS, INC., TRIMPOT® DIV. 
THE DIGITRAN CO. 
ElEC-TROl, INC. 
ELECTRONIC SPECIALTY CO. 
FlLTRON CO., INC. 
GUlTON INDUSTRIES, INC. 
HAMLIN, INC. 
INDIANA GENERAL CORP. 
INTERDYNE CO .• INC. 
MAGNETIC METALS CO. 
MOOG, INC. 
PENNTUBE PLASTICS CO. 
PHllA. INSULATED WIRE CO. 
RCl ELECTRONICS, INC. 
SANDERS ASSOCIATES 
VACTEC, INC. 

in the southwest ... 

ALLIED 
COMPONENTS INC. 

10464-66 E. Northwest Hwy. 
Dallas, Texas 75238 

Tel: 214/348-6660 TWX: 910/861-4925 

BRANCH OFFICE 
Suite 288 - 6400 Westpark Dr. 

Houston, Texas 77027 
Tel: 7131782-5406 TWX: 9101881-3741 
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TEXAS (Dallas) sALES REPRESENTATIVES DIRECTORY··-·Geographical 

CAIN & CO. (See Encino, Cali!.) 
COMMERCIAL PLASTICS & SUPPLY CORP., 2200 Van

tage, (214) 631-8170. 
Factories: General Electric; Rohm & Haas. 
Selling To: * D. Salesmen: 3 
Services: Warehouse 

COMPAR SOUTHWEST, 8609 N.W. Plaza Dr., (214) 
363-1526. TWX: 910-861-4249. 
Branch: 5757 Bellaire Blvd., Houston, Texas, (713) 
667-3420. 
Factories: Denes Co.; Eagle Signal; Electro Mate
rials; ETC, Inc:; Fairchild Contls.; Filtors; Hatha
way Instr.; Hecon Corp.; Kollsman Motor; Pak
tron; Raytheon; RO Assocs.; Signetics; Solid 
State Prod. 
Selling To: * I. Salesmen: 3 (eng 2) 

COSTELLO, LITTLE & CO. (See Los Angeles, Calif.) 
CROCKETT ENGRG. CO., Box 47287, (214) ME 7-6120. 

Factories: Affiliated Mfgrs.; Axion Corp.; Beckman 
Inst.; Birtcher Corp.; Coherent Radiation Labs.; 
Eldorado Elctrn.; Field Emission Corp.; Micro 
Inst.; Philips Elctrn. Inst.; Watkins-Johnson Co.; 
Wells Elctrn. Services: Repair, Warehouse 
Selling To: * I. . Salesmen: 3 (eng 3) 

(See Advertisement Page 3281) 

CROCKETT SALES CO., 2204 Griffin, (214) 748-8209. 
Factories: Electro Voice; Jersey Specialty; Ray-
theon; Terina Corp. Services: Warehouse 
Selling To: * A,D,1. Salesmen: 4 

D. & O. ENGRG. CO., INC. (See Wichita, Kansas) 
DAHLIN ASSOCS., Box 2375, (214) 521-2939. 

Factories: Elco Tool & Screw Corp.; III. Precise 
Casting Co.; Lewis Spring & Mfg.; National Rivet 
& Mfg.; Pollak Corp.; Presto lite Wire & Cable; 
Wellman Dynamics. 
Selling To: * I. Salesmen: 3 (eng 1) 

DANNEMILLER-SMITH, INC., Box 20956, (214) 357-
8247. TWX: 910-861-4534. 
Branch: 5760 Rice Ave., Houston, Tex;, (713) 668· 
4461. TWX: 910-881-2710. 
Factories: Alford Mfg.; Cabtron Corp:; Cipher
Data· Fairchild Contls. Div.; Intronics; Ira Sys.; 
Neff'lnst.· PPM, Inc.; Reaction Inst.; Tally Corp.; 
Texscan; 'Trygon Elctrn.; Trymetrics; Ultronic 
Sys.; Varian Assocs.; Vermont Res. 
Selling To: * M,1. Salesmen: 5 (eng 5) 
Services: Repair 

GLIDDEN ENGRG. & EQUIP. CO., 8609 Northwest 
Plaza Dr., (214) 363-6539 
Branch: 7728 Longpoint Rd., Houston, Texas, 

V.~~~r?:;;lt~~·robe Inst.; Chicago Dynamic Ind.; 

, Electro Mech Camp.; E N M Co.; Fifth Dimension; 
Heinemann Elec.; Kin Line .Inc.; Meson Eltcrn.; 
Monitor Controller; LibertyContls.; Sanford Mill
er; Transformer Engrs.; Transtector Sys. 
Selling To: * M,D, I. Salesmen: 3 (eng 3) 

GREEN, J. A. CO., 7118 Envoy Ct., (214) 631-7450. 
Branches: 3400 Montrose Blvd., Houston, Texas, 
(713) 526-2959. Box 3209, Tulsa, Okla., (918) 
742-4657. 
Factories: ADC Prod.; Borg-Warner Thermoelectric; 
Clark Crystal Corp.; Emcor; Gavitt Wire and Ca
ble; Greenray Ind.; Hughes Aircraft; Kilovolt; 
McLean Engrg. Lab.; Metric Engrg; Oven Ind.; 
Servo Corp.; Spencer-Kennedy lab.; Stevens
Arnold. Services: Repair. Warehouse 
Selling To: * A,M,D,1. Salesmen: 4 (eng 4) 

. GUENTHER, J. B. INC., 41f33 N. Central Expwy., 
(214) 528-6286. 
Branch: Box 55525, Houston, Texas, (713) 
468·0232. 
Factories: Alco Elctrn. Prod.; P.ugat, Inc.; Cimas
tra Div.; Consolidated Wire; Fusite Corp.; C. T. 
Gamble Ind.; Hurst Mfg.; Int'l. Inst.; M H & W 
Int'l.; Potter & Brumfield; Planet Mfg.; Sarkes 
Tarzian; Signalite. 
Selling To: * M,D,1. Salesmen: 5 (eng 1) 

(See Advertisement This Page) 

IBL ENGRG & SALES, 219 Preston Royal, Ste. 6, 
(214) 363-2921. 
Branches: 3403 Audubon #4. Houston,· Texas, 
(713) JA 3-8360; 1903 W. 34th Street, Austin, 
Texas, (512)GL 2-2064; 14.72 Calhoun St., New 
Orleans, La., (504) 895-4793; 5149 E. 31st St., 
Tulsa, Okla., (918) WE 6-6305; 6630 Dearborn 
Dr. Shawnee Mission, Kans., (913) 292-1374; 
429 Buena Ventura PI., N.E., Albuquerque, N.M., 
(505) AX 8·2575. 
Factories: Bielski Memory Sys.; Computer De
vices; Digitronics; Greibach Inst.; Liberty Ind.; 
Phoenix Data; Research Inst.; Uthe Technology; 
Wagner Digital. 
Selling To: * M, I. Salesmen: 11 (eng 11) 

KSE, INC., Box 35184, (214) 352-8431. 
Factories: Co-Tronics; Crystal-X; Electro-Flex 
Heat; Fabrico Mfg.; Fabrite Metals; Fa-Mac Enter
prises; General Plastics; Mafab, Inc.; Morrell 
Corp.; Moxness Prod.; Navan Prod.; Porth Plas
tics; Precise of Calif.; Seal Bag Co.; D. M. 
Steward Mfg.; Wilshire Foam Prod.; Wylie & 
Green Co. Services: R&D 
Selling To: * A,M,1. Salesmen: 2 (eng 1) 

KANTENBERGER CO. (See Houston, Texas) 
KEMP ENGRG., 2618 M~nana Dr., (214) FL 7-6663. 

- , 
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4533 N. CENTRAL EXPRESSWAY 

DALLAS, TEXAS 75205 

PHONE 214/ 528-6286 

Representative 

P.O. BOX 55525 

HOUSTON,TEXAS 77055 

PHONE 713/468.0232 

ELECTRONIC APPLICATION ENGINEERS 
J4 ~a'esmen with a combined experience 

~f over J 25 years ;n e/ectron;c components 

-," __ ",210 Casa Linda Plaza, Dallas, Texas 75218' 214- 328-3511 

5757 Bellaire Blvd., Houston, Texas 77036 • 713 - 664-1435 

P_O. Box 15671, Tulsa, Oklahoma 74115 • 918 - 585-5853 

P_O. Box 8087, New Orleans, La. 70122 • 504 - 282-1553 

SERVICE IS OUR MOST IMPORTANT PRODUCT 

(For alphabetical listing see page 3213) 

Branches: 6001 Gulf Frwy., Ste. C101, Houston, 
Texas, (713) 928-5426; 10702 Manchester Rd., 
St. Louis, Mo., (314) 968-0300; 4306 Governors 
Dr.. Ste. N, Huntsville, Ala., (205) 837-4304. 
Factories: Aerometrics; Alcor, Inc.; Astrosystems, 
Inc.; B .& F Inst.: Borg·Warner Conlls. Co.: Bv
trex; Canoga Elctrn;; Dynisco Div.; Edcliff Inst.; 
Flow Technology; General Resistance; Hughes Air
craft; Isofilm Int'l.; Metrophysics; Pioneer Mag
netics; Rustrak Inst.; SEMCO, Inc.; Systron-Don
nero Techni-Rite Eletrn.; Teledyne Telemetry Co.; 
Weston-Archbald; Weston Inst; Weston .Newar.k. 
Selling To:* M,D,1. Salesmen: 10·(eng 10) 
Services: Warehouse 

KLlCPERA, M. F. (See Houston, Texas) 
KOCH ENGRG. & SALES CO., 309 Meadows ~Idg, 

(214) 369-5136. 
Factories: ACI Inc.; Arthur Ansley Mfg.; Bristol 
Motors; Digital Sensors, .Inc.; Columbia Techni
cal Corp.; General Ind.; Marvel Elec.; Orbit Inst.; 
Thermatics, I nco Services: Warehouse 
Selling To: * M,1. Salesmen: 2 (eng 2) 

LUND & CO., Box 35566, (214) 358·4335. 
Branch: 3827 Richmond Ave., Houston, Texas, 
(713) 665-3440: Services: Warehouse 
Selling To: *A,M,D,1. Sales!"en: 5 

MARTIN, R. ASSOCS., INC. (See Bellaire, Texas) 
MAYNARD SALES CO., 158 Express, (214) 742-2384. 

Factories: Antenna Specialists; JBL Inl'l.; IFD 
Elctrn.; Koss Elctrn.; J. W. Miller; MelTotone, 
Inc.; Oxford Transducer Co.; Phalo Corp.; Robins 
Ind.; Terada Corp. Services: Warehouse 
Selling To:* A,D,1. Salesmen: 4 

McKINNEY, J. F. SALES CO., 1303 Chemical, (214) 
631-9450. TWX: 910-861·4232. 
Branch: Box 1026. Bellaire, Texas. (713) 665-
3653; Box 3958, Tulsa, Okla, (918) 622-2967; 
2012 Condon Ave., Metairie, La., (504) 887-1723. 
Selling To: * A,M,D,1. Salesmen: 10 (eng 10) 
Services: Warehouse 

MICHAEL, C. INC. (See Glendale, Calif.) 
MUREEN, R. W. CO., 5523 Dyer St., (214) 369·7561. 

Branch: Box 7205, Houston, Texas, (713) 861· 
1277. Services: Warehouse 
Selling To: * M,1. Salesmen: 3 (eng 2) 

NESBITT, R. E., 2930 Merrell Rd., (214) FL 7-4601. 
Branch: 4208 Mt. Vernon, Houston, Texas, (713) 
528-3811. 
Factories: Centra lab; C. P. Clare & Co.; Chester 
Cable Corp.; Clare-Pendar, Inc.; Cramer Div.; 
Daven Div.; E. F. Johnson Co.; Eldema Corp,; 
Sangamo Elec.; Sola Elec.; Stancor; Technical 
Devices. Services: Warehouse 
Selling To:* M,D,I. Salesmen: 6 

NORVELL ASSOCS., INC., 10210 Monroe Dr., (214) 
357-6451. TWX: 910-861-4512. 
Branch: 6440 Hillcroft Ave., Hoyston, Texas, (713) 
774-2568. TWX:. 910-881-2560. 
Factories: Burr-Brown Res.; California Microwave; 
Helipot Div.; ~ndustrial Elctrn. Engrs·.; Int'l. Sci
entific Ltd.; Powercube Corp.; Superior Circuits 
Div.; Torotel; Trio Labs.; Vitramon. • 
Selling To: * M. Salesmen: 6 (eng 6) 
Services: Warehouse 

PACKARD ASSOCS., INC., Box 20825, (214) 357-5713. 
Factories: Beede Elee. Inst.; Berkshire Elec. 
Cable; Connolly & Co.; Hiram Jones Elctrn.; 
Peerless Elec. Prod.; Plastic CapaCitors; Tingstol. 
Selling To: * M,D,1. Salesmen: 2 (eng 2) 
Services: Warehouse 

PECK, G. V. CO., 210 Casa Linda Plaza, (214) DA 8-
3511. TWX: 910-861·4148. 
Branches: Box 8087, New Orleans, La., (504) 
282-1553; Box 15671, Tulsa, Okla., (918) 585-
5853; 5757 Bellaire Blvd .. Houston. Texas, (713) 
664·1435, TWX: 910·881-5534. 

(See Advertisement This Pa,qe) 

RIDER. W. N. CO., 6211 Denton, (214) 357-2246. 
Factories: Delran Fastener Div.; Humphrey Inc.; 
Laminated Shim Co.; Yardney Elec. Corp. 
Selling To: * M,D,I. Salesman: 1 (eng 1) 

ROBERTSON, E. B. INC., 1339 Plowman Ave., (214) 
942-8486. TWX: 910-861-4357. 
Branch: 4101 San Jacinto, Houston, Texas, (713) 
329-3797. 
Factories: Applied Engrg. Prod.; Bentley Harris 
Mfg.; Burndy Corp.; Ceramaseal Inc.; Giannini 
Voltex; Icore Electro·Plastics;Modutec Inc.; 
Stanford Applied Engr.; Sunbank Elctrn.; S. S. 
White Co. Services: Warehouse 
Selling To: * 0,1. Salesmen: 3 (eng 2) 

SCHOONMAKER, J. Y., Box 20840, (214) 357·8481. 
Branches: Box 247, Magnolia, Ark., (501) CE 4-
3778; Box 5299, San Antonia, Texas. (512\ 01 2-
0251; Box 26036, Houston,.Texas, (713) 926-9510. 
Factories: A. C. S. Ind.; Associated Res.; Birn
bach Radio; Chemelec Prod.; Clarosta! Mfg.; 
Cornell·Dubilier Elctrn.; Electro·Craft Corp.: GPS 
Inst.; Magnecord/Viking; Pamotor Inc.; M. H. 
Rhodes, Inc.; Simpson Elec.; Telex Acoustics 
Prods.; United Tran~former. 
Selling To: * A,M,D, I. Salesmen: 6 (eng 1) 
Services: Warehouse 

SMITH, I. E., 1353 Chemical, (214) 631-1727. 
Bra~ch: Box 20487, Houston, Texas, (713) 667-
6900. 
Factories: Cleveland Elctrn.; Columbus Elec.; 
Da.burn Elctrn. & Cable; Eastern Reproduction; 
Laminaire Corp.; McCormick A~tomatics; Nuclear 
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SALES REPRESENTATIVES DIRECTORY - Geographical (Houston) TeXAS 

Corp. of America; Ohmite Mfg:; Sonco Eng.; 
Syracuse Elctrn.; Taylor Elec.; Techni·Tool; 
Wenesco. SerVices: Warehouse, Direct Mail 
Selling To:* A,M,D,I. Salesmen: 3 (eng 1) 

SOUTHWEST ElCTRN. IND., INC., 621 Meadows 
Bldg., (214) EM 3·1671-
Branches: 2015 S. Lakewood, Tulsa, Okla., (918) 
TE 5·2481; 1405 S. Post Oak Rd., Houston, Texas, 
(713) 621·3760. Services: Mail 
Selling To:* M,D,I. Salesmen: 4 (eng 1) 

(See Advertisement This Page) 

SOUTHWESTERN CONTROLS '(See Houston, Texas) 
SPACE AGE'SALES CO., Box 35625, (214) 357·5714. 

Factories: lonetics Corp.; Mandex Mfg.; Transcon. 
Selling To:* M,D,I. Salesman: 1 (eng 1) 

SPACETRONICS, 4515 Prentice St., (214) 368·1215. 
Factories: Allen Avionics; American Corp.; Ap· 
plied Microwave Lab.; E & M Labs.; EMF Sys. 
Inc.; Epsco, Inc.; Olektron Corp.; RLC Elctrn.; 
Waveline. Services: Warehouse, Direct Mail 
Selling To: * M,1. Salesmen: 2 (eng 2) 

SPEAIRS, M. CO. (See Ft. Worth, Texas) 
SYKES, V. J. ASSOCS., INC., 13333 N. Central 

Expwy., (214) 235·5289. 
Factories: Airmaster Div.; Alpha Camp.; Castall 
Res. Lab.; Chomerics, Inc.; Ericsson Centrum, 
Inc.; Gould Marathon Battery Co.; Intra·Connec· 
tions; Locus, Inc.; Masterite Ind.; Mauratron, 
Inc.; Microdot MagnetiCS; Monroe Elctrn.; Singer 
Co.; Tobe Deutschmann Labs.; Voltron Prods.; 
Wood Elec. 
Selling To: * M,I. Salesmen: 3 (eng 3) 

TEAMWORK, INC., 2646 Andjon Dr., (214) 352·7747. 
Factories: American Coldset; Automark; Black· 
stone Ultrasonics; BTU Engrg.; Dynatech; Ewald 
Inst.; Precision Sys.; Rejafix Marking; Sippican. 
Selling To: * M,D, I. Salesmen: 2 (eng 1) 
Services: Repair, Warehouse 

TECHNO, 2324 Shorecrest Dr., (214) 357·9213. 
Selling To: * M,D,I. Salesmen: 5 (eng 4) 
Services: Warehouse, Direct Mail 

TEXAS AVIONICS, 4515 Prentice St., (214) 368·3566. 
Factories: Applied Res.; EMC Technology' FAM 
Engrg.;. B. F. Goodrich Sponge Prod.; Sage'Labs.; 
Sanders Assoc.; Telonic Engrg.; Telonic Inst.; 
Vari·L Co.; Vishay Resistor Prod. 
Selling To: * M,I. Salesmen: 3 (eng 3) 
Services: Repair 

TEXPORT CO., 2411 Farrington, (214) 631·6270. 
Branches: 8811 Gaylord, Houston, Texas, (713) 
464·2828; 5118 Park Ave., Memphis, Tenn., (901) 
~~~:g~~~: 1766 Bellrose, Baton Rouge, La., (504) 

Factories: Alpha Wire; Amelco; Axel; Cedar 
Engrg.; Electronic Mold; Hill MagnetiCS; Int'I. 
Rectifier; James Elctrn.; Kelvin, Maurey Inst.; 
Monitor Prod.; Sloan. Services: Warehouse 
Selling To: * A,M,D,1. Salesmen: 9 (eng 1) 

THORSON CO. (See Los Angeles, Calif.) 
TECH·SER, INC. (See Burbank, Calif.) 
TITAN REPS, 6434 Maple Bldg., (214) 357·8266. 

Factories: Firing Circuits, Inc.; Furnas Elec.; ITT 
Jennings; Nothelfer Windings Labs; PMF Elec.; 
Power Semiconductors; Tansitor Elctrn.; UOP 
Norplex; Voltron PrOd. 
Selling To: * 0,1. Salesmen: 2 (eng 1) 

vlg:~'4m:RN. CO., 3403 High Bluff Dr., (214) 

Factories: Advanced Microwave Labs; Narda Mi· 
crowave Corp.; Polarad Elctrn. Inst.; RFD, Inc.; 
Rohde & Schwarz Sales Co.; SAKI MagnetiCS, Inc.; 
Specific Products; TRG Div. 
Selling To: * A,M,I. Salesmen: 3 (eng 3) 
Services: Warehouse, Direct Mail 

WEINREICH, G. & ASSOCS., 11554 E. Northwest 
Hwy., (214) 321·2800. 
Factories: Aladdin Elctrn.; American Elctrn. Labs; 
Amacoil Machinery Co.; Baker Inst., Inc.; Bruce 
Ind.; Clare·Electroseal; CP Elctrn.; Die·Mate Corp.; 
Edal Ind.; Electric Soldering Iron; Elctrn. Res. 
Assocs.; Film Capacitors; Lundell Controls; Multi· 
Flex Seals; Pickering & Co.; Rayonic Corp.; Tri· 
con Brazing Alloys. 
Selling To: * I. Salesmen: 2 (eng 1) 
Services: Warehouse, Company Airplane 

WILKS, E. L. CO., Box 34466, (214) 242·5321. 
Factories: Argos Prod.; Conant; Hudson Lamp; 
Johnson·aire SCA; Kaar Elctrn.; Premax; Quam· 
Nichols; Superior Insulated Wire; Turner; Uni· 
metrics; United Ind.; Waber Elctrn.; Ward Prod. 
Selling To: * A,D,I. Salesmen: 3 (eng 1) 
Services: Warehouse 

WYBORNY SALES CO., Box 17070, (214) 381·4645. 
Factories: BelarElctrn.; Bell PA Prod.; Fourjay 
Ind.; Kenwood Elctrn.; Panasonic UTR/CCTV. 
Selling To: * A, I. Salesmen: 3 (eng 2) 
Services: Warehouse,.Engineering 

YOUNT, J. C. CO., Box 17270, (214) 391·4125. 
Factories: Electro,Voice; .Forbes and Wagner; Hud· 
son Lamp Co.; J. Millen Mfg.; Lowell Mfg.; Solar 
Textiles Co.; UID Elctrn. 
Selling To: * I. Salesmen: 2 
Services: Warehouse, Direct Mail 

Denton 
C & L. SALES CO .. Box 159, (817) 387·8000. 

Selling To: * A,D,1. 
Services: Warehouse 

EI Paso 

Salesmen: 2 (eng 1) 

BISHOP ENTERPRISES, INC. (See Aurora, Colo.) 
KELLEY ENTERPRISES (See Loveland, Colo.) 
STEPCO, INC., Box 9836, (915) 772·5274. 

Factories: American Meter Co.; ASCO; ATC; Mag· 
netrol, Inc.; Melotron Corp.; Moore, S. & Co.; 
RFL Ind.; Schuttle & Koerting Co. 
Selling To: * M,D,I. Salesmen: 3 (eng 2) 

Euless 
BFA (See Denver, Colo.) 

Fort Worth 
APPLETON, H. CO. (See Los Angeles, Calif.) 
CAREY·WOLF CO., Box 12425, (817) PE 8-1702. TWX: 

910·893·5072. 
Branch: Box 60338, Houston, Texas, 77060, (713) 
643·2114. TWX: 910·881·2575. 
Factories: Alfred Elctrn.; API Inst.; F. W. Bell; 
Bryant Computer Prod.; Datacraft Corp.; Fre· 
quency Engrg. Labs.; Interstate Elctrn.; Ling 
Elctrn. Diy.; Potter Inst.; Raytheon Computer; 
RMS; Semiconductor Circuits, Inc.; Scientific· 
Atlanta; Team Corp.; Spectral Dynamics Corp.; 
Tenney Engrg.; Transco Prod.; Zeltex. 

ENGINEERING ASSOCS., INC., 2912 Stanley. 
Factories: Dixie Wire Corp.; FASCO Ind.; Perfec· 
tion Elec. Prod.; Spaulding Fibre. 
Selling To: * M,D,1. Salesmen: 3 (eng 3) 
Services: Warehouse 

KENCAR CO., Box 6770, (814) 923·4476. 
Factories': Anocut Engrg.; Automation Devices; 
B&W Precision Prod.; Cycle·Dyne, Inc.; Electro· 
static Equip.; Quality Tool Works; Regal Div. 
Selling To: * M,I. Salesman: 1 
Services: Sales 

SPEAIRS, M., 3881 S. Hills Cir., (817) 923·4657. 
Branches: Dallas. Texas, (817) 261·0001; Houston. 
Texas, (713) 923,7616; San Antonia, Texas, WX 
2233; New Orleans, La., WX 3161. 
Factories: Coleman Engrg.; DASA Corp.; Dytro 
Corp.; Electrac, Inc.; Elgenco; Fairchild Contls.; 
Fisher·Akin; Hyperion Ind.; Infotec, Inc.; Measure· 
ment Specialties Lab.; Midwestern Inst.; RC·95; 
Shielding Corp. 
Selling To: * M, I. Salesmen: 2 (eng 2) 

Friendswood 
BFA (See Denver, Colo.) 

Henderson 
MILLER, E. G. INC., Box 929, (214) 657·5049. 

Factories: Decker Corp.; E. F. Assocs.; Elcor, Inc.; 
Frequency Elctrn.; General Oceanographic; Har· 
rei, Inc.; Ida lee Elctrn.; E. A. Lindgren & 
Assocs.; Photobell Co.; Powertronic Equip. Ltd.; 
TRF. inc. 
Selling To: * M,D. Salesman: 1 (eng 1) 

Houston 
AIREP ELCTRNS., INC. (See Dallas, Texas) 
ALLIED COMPONENTS, INC. (See Dallas, Texas) 
APPLIED SCIENCE ASSOCS. (See Dallas, Texas) 
ARNOLD BARNES CO. (See Richardson, Texas) 
CAREY·WOLF CO. (See Ft. Worth, Texas) 
COMPAR SOUTHWEST (See Dallas, Texas) 
DANNEMILLER·SMITH, INC. (See Dallas, Texas) 
DATA ENGRG. CORP. (See Richardson, Texas) 

FR:~f;~~/' E. CO., 3007 S. Post Oak Rd., (713) 

GLIDDEN ENGRG. & EQUIP. CO. (See Dallas, Texas) 
GREEN, J. A. CO. (See Dallas, Texas) 
GUENTHER, JOHN B., INC. (See Dallas, Texas) 
IBL ENGRG. & SALES (See Dallas, Texas) 
JD INDS., 226 Faust La., (713) HO 5·8278. 

Facto~les: Paneline, Inc.; Pro·Tech. 
Selling To: * I. Salesman: 1 (eng 1) 

KANTENBERGER CO., 1900 Chamber of Commerce 
Bldg., (713) 223·3637. 
Branch: 711 Reverchon Dr., Dallas, Texas, (214) 
337·5363. 
Factories: Control Data; Digital Conti. Sys. Div.; 
Supervisory Conti. Div. 
Seiling To: * I. Salesmen: 2 (eng 2) 

KEMCO, INC. (See Irving, Texas) 
KEMP ENGRG. CO., INC. (See Dallas, Texas) 
KLlCPERA, M. F., Box 2668, (713) 747·3868. 

Branches: 1201 Castle St., Dallas, Texas, (214) 
RI 2·2515; 1554 N. Marion St., Tulsa, Okla., (918) 
9·5956. 
Factories: Carter Motor Co.; Continental·Wirt 
Elctrn.; ETA Prods. of America; Peterson Radio; 
Talk A Phone Co.; Ungar Elec. Tools; Waldom 
Elctrn - Inc.; Wen Products Co. 
Selling To:*M,D,I. Salesmen: 4 
Services: Warehouse 

LIEBERMAN, H. SALES, Box 66216, (713) 526·3431. 
Branches: 1112 Woodland Way, Richardson, Texas, 
(214) 231·6698; 4912 Gregoire St., Metairie, La., 
(504) 888·4703. 
factories: Aerovox; American·Geloso, Inc.; Com· 
ponent Specialties, Inc.; Electronic Specialty Co.; 
Hammarlund Mfg. Co.; Hi·Tron Co.; Hickok Elec· 
trical Instr. Co.; Jantz Mfg. Co.; Judson Res.; 
Pilot Radio & TV Corp.; RMS Elctrn.; TAB Books; 
Technical Assoc. Services: Warehouse 
Selling To: *A,Q,I. Salesmen: 4 (eng 1) 

LUND & CO. (See Dallas, Texas) 
MUREEN, R. W. CO. (See Dallas, Texas) 
NESBITT, R. E. CO. (See Dallas, Texas) 
NORVELL ASSOCS., INC. (See Dallas, Texas) 
PAN·TECH ENGRG. CO., Box 22491, (713) 666·0248. 

Branches: 600 Ave. H. East, Arlington, Texas, 
(817) 261·4111; 5524 Loring, Baton Rouge, La., 
(504) 344·2791. 
Factories: Computer Inst.; Davis Inst.; Gilmore 
Ind.; Ohmart Corp.; Reliance Inst.; Solidstate 
Contls.; Transmation; Texas Inst. 
Selling To: * M,I. Salesmen: 6 (eng 4) 
Services: Repair, Warehouse 

PECK, G. V. CO. (See Dallas, Texas) 
ROBERTSON, E. B., INC. (See Dallas, Texas) 
SCHOONMAKER, J. Y. CO. (See Dallas, Texas) 
SMITH, J. E. CO., INC. (See Dallas, Texas) 
SOMNER, W'. L. CO., INC. (See Shreveport, La.) 
SOUTHLAND ENGRG. & SALES INC., 5810 Schumacher 

La., (713) 782·4575. 
Branches: 777 S. Central Exp., Richardson, Texas, 
(214) AD 1·2373; 6740 S. 66th East Ave., Tulsa, 
Okla., (918) 622·4846. 
Factories: Adams & Westlake; Autotron; Deutsch 
Filtors; Howard Ind.; MSL Steel; Omega Elec. 
Div.; Sodeco; Technibilt Corp.; Tempo Inst.· 
Thermosenj Unimax Div. I 

Selling To: * M,D,1. Salesmen: 3 (eng 3) 
Services: Warehouse 

SOUTHWEST ELCTRNS. INDS., (See Dallas, Texas) 
SO¥l~l~ESTERN CONTROLS, Box 22351, (713) MO 6· 

Branches: 1804 N. Industrial Blvd., Dallas, Texas, 
(214) HI 2·6266; 3726 S. Peoria, Tulsa, Okla., 
(918) RI 2·3883. 
Factories: Detroit COils; Dillion Weighing Sys.· 
Fenwal; Vulcan Elec. Services: Warehouse 
Selling To: * 0, I. Salesmen: 7 (eng 5) 

SPEAIRS, M. CO. (See Ft. Worth, Texas) 

Serving .Aircraft, 
Research, Geo

'physical, Indus
trials with Na-

SOUTHWEST ElECTRONIC INDUSTRIES, INC. 

tionally Known 
Components and 

Instrumentation. 
electronic 
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to industry ARKANSAS, LOUISIANA, 

OKLAHOMA, TEXAS 
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TEXAS (Houston) SALES REP.RESENTATIVES DIRECTORY - Geographical 

SPIVEY, T. CO. INC., Box 12321, (713)649-1221-
Factories: Alco; Audio Devices; .columbia Elctrn. 
.cables; Eby Sales; Harman·Kardon; Jerrold; Sen-· 
core, UTAH. -
Seiling To: * A,D. Salesmen: 3 

TEXAS SALES REPRESENTATIVES!CO., 3311 Montrose 
Blvd., (713) 523-1675. 
Factories: American Elctrn. Labs.; Auth Elec.; 
Channel Way Inds.; Chelsea Fan & Blower. 

TEXPORT CO., (See Dallas, Texas) 
THORSON CO. (See Los Angeles, Calif.) 

Irving 
KEMCO, INC., 2520 W. Irving Blvd., Ste. 203, (214) 

637-0163. 
Branches: 6440 Hillcroft, Ste. 409, Houston, 
Texas, (713) 771-1291; 6115 E. 13th St., Wichita, 
Kansas, (316) MU 4-8224; 6050 Brown Rd., 
Strother Bldg., Rm. 7, st. Louis, Mo., (314) 
524-0820. 
Factories: Data Devices; Data Prods. Sales Corp.; 
Dynamic Sys. Elctrn.; Information Displays; 
Mergenthaler Linotype; Micro-power; Omega·T 
Sys.; Perspective; RFL Ind.; Watkins-Johnson. 
Selling To: * I. Salesmen: 5 (eng 5) 
Services: Warehouse 

Missouri City 
ELLIOTT L. CO., INC., Box 428, (713) 499·1571-

Branches: 701 N. Dooley, Addison, Texas, (214) 
AD 9-8533; 437 Law Bldg., Kansas City, Mo., (816) 

¥!c~~~ti;,' Airmatic Valve; All Plastics Molding; 
American Metal Forming; Continental Elec.; Doerr 
Elec.; Dynamatic Div.; E+M Co.; Eagle Signal 
Co.' Fansteel Metallurgical; Insul-8; Kepner Prod.; 
Lecor Contls.; Mini-Op; Nelson EI.ec.; Parr Mfg.; 
Rae Motor Corp.; Rotary Ram; Universal Silencer 
Corp.; Ward Leonard Elec. . 
Selling To: * A,M,O,1. Salesmen: 8 (eng 4) 
Services: Warehouse 

Odessa 
SOMNER, W. L. co., INC. (See Shreveport, La.) 

Pampa 
SOMNER, W. L. CO., INC. (See Shreveport, La.) 

. Richardson 
AUTOMATIC' GENERAL ELEC. SALES, INC. (See Kan

sas City, Mo.) 
BARNE!i, A. CO., 740 S. Sherman St., (214) 235-

4541. TWX: 910-867-4710. 
Branches: 3230 Mercer St., Houston, Texas, (713) 
622-3620. TWX; 910-881-2624; 0416 Petroleum 
Ctr., San AntoniO, Texas, (512) 828-1323. 
Factories: American Microystems, B.LT.; Barnes 
Engrg., Burroughs; Cohu; Computer Industries; 
Control LogiC; Data Disc; Data Royal, Delta De
sign; Peripheral Equip.; Remex; Singer·Empire; 
Trompeter Elctrn. 
Selling To: * M, I. Salesmen: 9 (eng 8) 
Services: Repair, Warehouse 

BRANUM SALES, INC., Box J, (214) 231·6148. 
Factories: Avanti R&D, Inc.; California Chassis; 
Cush·Craft; Lectrotech; Mura Corp.; Polvtronic 
Comm.; Rawn Co.; Specialties Mfg.; Switchcraft; 
Triad Transformer. 
Selling To: * A,M,D,1. Salesmen: 5 (eng 1) 
Services: Warehouse, Mailing 

DATA ENGRG., 777 S. Central ExP., (214) 231-4846. 
Branches: 2120 S. Post Oak Rd .. Houston, Texas, 
(713) 622-2820; 4580 E. 50th St., Tulsa, Okla., 
(918) 622·3753; 411 E. Martin St., San Antonio, 
Texas, (512) 226·4342. 
Factories: Beckman Inst.; Data General Corp.; 
Digi·Data Corp.; Houston Inst.; Information Stor· 
age; Nelson·Ross Elctrn.; Non-Linear Sys.; PRO 

[Ictrn.; Redcor Corp.; Texas Inst.; Weston-Rotek. 
Selling To: * M, I. Salesmen: 7 (eng 7) 
Services: Repair, Warehouse, Training Laboratory 

HAYS CO., 777 S. Central Expwy., (214) 231-1426. 
Factories: Colorado Hickok; Electrovision Ind.; 
Kilovac; Piezoelectric Div.; Printed Motors, Inc.; 
Varo Time & Frequency Prod. 
Selling To: * I. 'Salesmen: 2 

HOFFMAN, C, ASSOCS., INC., 777 S. Central Exp., 
(214) 235·3600. TWX: 910·867-4727. 
Factories: Angstrohm Precision; .Barker & William
son; Eastron Corp.; Electro/Data; Electro Im
pulse Lab.; Risk Ind.; Skottie Elctrn.; Valpey
Fisher; Wells Elctrn. 
Selling To: * M,D, I. Salesmen: 3 (eng 2) 
Services: Warehouse 

LAWRENCE SALES CO., Box 1038, (214) 235-5504. 
TWX: 910-867·4715. 
Factories: Atmar Engraving; Dynamic Gear; Pre
cision Tube; General RF Fittings. 
Selling To: * I. Salesman: 1 (eng 1) 
Services: Warehouse 

LIEBERMAN, H. SALES CO. (See Houston, Texas) 
SCANLON, P. J. CO., INC., 724 So. Sherman St., 

(214) AD 1-4661. TWX: 910-867-4713. 
Factories: Alpha Metals; Bendix; Coors Porcelain 
Co.; DelevanElctrn.; Esna/Agastat; Electrovert; 
Fortin Laminating; Hexacon Elctrn.;. Microwave 
Assoc.; Metex Elctrn.; Sigma Inst.; Statham 
Inst.; Weldmatic/Unitek. 
Selling To: * M,D,1. Salesmen: 6 (eng 4) 
Services: Repair, Warehouse 

(See Advertisement This Page) 

SOUTHLAND ENGRG. & SALES (See Houston, Texas) 
WADSWORTH MFG. ASSOC. (See Liverpool, N.Y.) 
WILLOUGHBY-FOWLER·WRIGHT, ASSOC., Box 486, 

(214) 235·3664. 
Factories: Aberdeen Co.; Benco Television Co.; 
Eraser Co.; Jensen Mfg.; Pak·Tronics; Quality 
Prod.; S & A Elctrn.; Sigma Ind.; Telvac Inst.; 
Vari·Prod. 
Selling To: * A,M,D,1. Salesmen: 3 

San Antonio 
AIREP ELCTRNS., INC. (See Dallas, Texas) 
ARNOLD BARNES CO. (See Richardson, Texas) 
BFA (See Denver, Colo.) 
DATA ENGRG. CORP. (See Richardson, Texas) 
RETZLOFF, W. R. CO., Box 1786, (512) LE 3-7839. 

Factories: Kepro Circuit Sys., Quiek Mt. Mfg.; 
Vaco Prod. Selling To: * M,D,I. 

SCHOONMAKER; J .. Y. CO. (See Dallas, Texas) 
SPEAIRS, M. CO. (See Ft. Worth, Texas) 

UTAH 
Granger 
HURLBUT, J. F. CO. (See Denver, Colo.) 

Salt Lake City 
APPLETON, H. CO. (See Los Angeles, Calif.) 
BOWEN, R. G. CO., JNC. (Denver, Colo.) 
ELECTR. MFGRS. CONSULTANTS, INC. (See Colorado 

Springs, Colo.) 
ARROWHEAD SALES CORP., 1966 W. 6255 South. 

Branches: 6460 Brentwood, Arvada, Colo., (303) 
798·0319, Box 243, Albuquerque, N.M., (505) 
268·9706. 
Factories: Automatic Metal Prod.; Electronic 
Memories; E.S.C. Elctrn., Fortin Laminating; Hun· 
ter Ind.; Keystone Eletrn.; Industrial Timer; Line 
Ele~.; Midwest Circuits; Raytheon Semi; Rogan 
Brothers: Semtech; Staco; Tyton; Vactec. 
Selling To: 0,1. Salesmen: 4 (eng 2) 

P.J. SCANLON COMPANY, INC. 
Concentrated Coverage of. 

Texas, Oklahoma, Arkansas, and Louisiana 

Seven Sales Engineers calling on OEM's 

Industrials and Distributors 

ELECTRONIC COMPONENTS • ELECTRICAL EQUIPMENT 

E!r~ 
724 South Sherman Street • P. O. Box 70 • Richardson, Texas 75080. 214 AD 1-4661 

.3284 (FDr alphabetical listing see page 3213) 

CONTROL EQUIP. CO., 265 Cross Rd. Sq., (807) 
487-H41- . 
Factories: Alnor Inst.; Automatic Timing & 
Contls.; Automatic Switch; Conoflow Corp.; 
Eclipse Fuel Engrg.; Hankiso)1 Corp.,. Hays Corp., 
Magnetrol; Ohmart Corp.; Partlow Corp.; Research 
Controls Div.; Schutte & Koertlng. 
Selling To: * M,D, I. Salesmen: 4 (eng 1) 
Services: Warehouse 

DARGER CO., 211 S. 2nd W., (801) 355-2873. • 
Factories: Amprobe Inst.; Barns Air King Corp.; 
Cox & Co,; Pol)'ken Tape; Swivelier; Wakefield 
Lighting; Zinsco Elect. 
Selling TO: * D. Salesll1en: 2 (eng 2) 

GATES, F. V. CO., INC., 455 E. 4 s., (801) 359-1101. 
Branches: 3300 S. Mill -Ave., Tempe, Ariz., (602) 
96&-5441; 1930 S. Navajo St., Denver, Colo., 
(303) 761-0591; 2631 Texas, N.E., Albuquerque, 
N.M., (505) 298-1875_ 
Factories: Fairchildl' Fairchild-DuMont Tube Div.; 
Frequency Engrg. ab.; Hughes; Mcintosh Lab.; 
Measurements Corp.; Medistor Inst.; Monsanto; 
Princeton Applied Res.; Technibilt Corp.; Triplett 
Electrical Inst.; Venus Scientific; Zero Mfg. 
Selling To: * 0, I. Salesmen: 4 (eng 4) 

HYER ASSOCS., INC. (See Englewood, ColO,) 
HYTRONIC MEASUREMENTS, INC. (See Denver, Colo.) 
MONTGOMERY BROS., INC. (See Burlingame, Calif.) 
PEARSON, M. & CO. (See Denver, Colo.) 
PETERS-DE LAET, INC. (See Burlingame, Calif.) 

. WILLlAIYIS-ASSOCS., INC. (See Denver, Colo.) 

VERMONT 
Grafton 
ROBINSON, R. H. CO. (See Coventry, Conn.) 

VIRGINIA 
Alexandria 
BROWN, W. A. & ASSOCS., INC. (See Orlando, Fla.) 

Annandale 
L-C-A SALES, INC. (see Tuckahoe, -N.V.) 
MOYER-JOHNSON CO. (See Haddonfield, N,J.) 

Arlington 
AEROL ASSOCS., INC. (See Jericho, N,V.) 
ARNOLD ASSOCS., INC. (See Cheltenham, Pa.) 
DYNA REP TECHNICAL. SERVICES, 5070 Lee Hghwy., 

(703) 536·5088. . 
Factories: Applied Peripheral Sys.; Communica
tion Assocs., Control Sys. Res., Decca Survey 
Sys., Geo Space; Hughes Aircraft; Kinelogic, 
Vitro Labs. 
Seiling To:* A,M,1. Salesmen: 3 (eng 3) 

GANS·FRYLlNG, 2030 16th St. N., (703) 527-3262. 
Factories: Bryant Computer Prod.; CML Div., 
Chalco Engrg., Computer Device~; Dranetz Engrg. 
Labs; Electro Dev.; Lion Res.; NH Res.; Pastorlza 
ElctrniJ' R. O. Assocs.; Servonics, Signal Analysis 
Ind.j elonex Div. Services: Repair 
Selhng To: * M.1. Salesmen: 3 (eng 2) 

HEFFERNAN, H. J., 1123 N. Irving St., (703) 522·6666. 
Branches: 111 Old Country Rd., Hicksville, N.Y., 
(516). 433·5418; Box 346, Fort Washington, Pa., 
(215) VE 6-4411. 
Factories: Allied Sys.; Base Ten Sys.; CALMA-C:o., 
Chrono-Iog; Cooke Engrg.; Data-Ram; Epsco; Inter
Computer Elctrn.; Irtronics; MONITOR Sys., Roy
tron; Singer; Western Magnetics. 
Selling To: * A,M,I. Salesmen: 4 (eng 4) 

SIMBERKOFF SALES, INC. (See So. Orange, N.J.) 
WHITNEV, M, E. ASSOCS_, INC., 1400 N. Uhle St., 

(703) 524-5642. 
Factories: Concord Conti., Fittron, Ortronix, Roan
well. 
'Selling To: * M,D,I. Salesmen: 2 (eng .2) 

Fairfax 
SCHIBLEY, 10604 Warwick Ave., (703) 591·3008. 

BranCh: #1 Fellowship Rd., Cherry Hill, N.J., 
(609) 424-1894. 
Factories: Applied Res., Custom Materials; East
ern Microwave; Electromagnetic Radiation Lab; 
Electronic Components; Frequency Sources; Hy· 
lectronics Corp.; Pre.cision Tube; Relcom; RLC 
Elctrn.; Zeltex. Services: Warehouse 
Selling To: * M, I. Salesmen: 4 (eng 4) 

Falls Church 
JAY CO., INC., 2914 Annandale Rd., (703)534-7800. 

Factories: Addington Labs.; American Astrionics, 
Edal Ind.; Jasik Labs., Jerrold Elctrn.; Lavoie 
labs.; Maxwell Labs.; Microwave PrOD.; Sage 
Labs.; Scott Inst. Labs; Solid State' Scientific; 
United Detector Technology, Universal Voltronics; 
Vectron Labs. 
Selling To: * M,D,1. Salesmen: 4 (eng 4) 
Services: Repair, Warehouse 
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SALES REPRESENTATIVES DIRECTORY - Geographical 
I 

(Seattle) WASHINGTON 

MARK-LUND ASSOCS., 2828 Mary St., (703) 560-8400: 
Factories: Athena Contls.; Digital Elctrn.; ETA' 
Prod. Co.; Farris Chemicals; Gam Rad, Inc.; GAP 
Inst.; IB Inst.; Larson Inst.; Milletron; Reding
ton Counters, Saki Magnetics; Scientific Colum
bus; Taber Inst.; Televiso Elctrn.; Testing Ma-
chines. Services: Repair, Warehouse 
Selling TO: * M, I. Salesmen: 3 (eng 3) 

Lynchburg 
BARNHILL & iSSOCS., INC. (See Timonium, Md.) 
BURGIN-KREH ASSOCS., INC. (See Towson, Md.) 
NAUDAIN ASSOCS. (See Philadelphia, Pa.) 
ROYELEC ELCTRN, REP., 605 Krise Bldg" (703) 

846·7117. 
Factories: Ark-Les Switch, Bradford Comp., Dahl
strom Mfg., Insulating Fabricators, Lundey 
Assocs.; Molecue Wire, Rogan Bros., Vactec, Inc., 
von Weise Gear. 
Selling To: * A,M, I. 

Newport News 

Salesman: 1 (eng 1) 

BROWN, W. A. & ASSOCS., INC. (See Orlando, Fla.) 

Norfolk 
JOBS & CO., INC. (See Richmond, Va.) 

Richmond 
HIGHSMITH, J. L. & CO. (See Charlotte, N.C.) 
JOBE & CO., INC., 2508 Grenoble Rd., (703 282-6508. 

Branches: 2857 Greenmount Ave., Ballimore, Md., 
(301) 235-3502; 707 Medical Towers Bldg., Nor
folk, Ya., (703) 625-6643, 308 Second Street, 
S.W., Roanoke, Va., (703) 344-4997. 
Factories: R. P. Adams; Alnor Inst., Asco, Atko· 
matic Valve; Automatic Timing & Controls; Buell 
Engrg.; A. W. Cash Co.; Childers Prod.; Conoflow 
Corp., Dean Prod., D'Este; W. C. Dillon & Co., 
F. W. Dwyer Mfg., Economy Pump Co.; Electro
Devices, A. H. Emery Co.; Fairbanks-Morse Power 
Sys.; Farris Engrg.; Flexible Valve; Garden City 
Fan & Blower; Green Fuel Economizer Co.; Kaye 
& MacDonald; O. C. Keckley Co.; Kelly Machine & 
Foundry; C. M. Kemp Mfg.; Kopperma,n Ind.; King 
Engrg., La Favorite Rubber Co.; Magnetrol Valve 
Corp.; Marsh Inst.; Marshalltown Mfg., Maxon 
Premix Burner; Mercoid Corp.; Midland Ind., 
Modernair; Northern Blower; Reotemp Inst.; Skin
ner Solenoid Valve, Weksler Inst.; Trerice Co.; 
Victor Contls. Div.; Worcester Valve; Yarway Corp. 
Selling To: * M,D, I. Salesmen: 7 (eng 7) 

Roanoke 
, JOBS & CO., INC. (See Richmond, Va.) 

Salem 
FAUSETT, F. & CO., INC. (See Smyrna, Ga_) 

Vienna 
DOSS ELCTRNS., INC. (See Baltimore, Md.) 

Virginia Beach 
MITSCHER, R. W. co., INC. (See Buffalo, N.Y.) 

WASHINGTON 
Bellevue 
SCHULTZ, N. R. CO., Box 159, (206) 454-5224. 

Branch: Box 156, Beaverton, Ore., (503) 646-1345. 
Selling To: * M,1. Salesmen: 3 (eng 1) 
Services: Warehouse 

BACH P. ELECTRIC (See Portland, Ore.) 
BRENNAN ASSOCS., INC., 208 Carlson Bldg., (206) 

454-9332. TWX: 910·443-2319. 
Factories: 'Aztec Elctrns.; Applied Microwave, 
Brown Engrg.; Digi Data; Eldorado Elctrns.; Gen
eral Resistance; Mosaic Fabrication; N E J Corp.; 
Non Linear Sys., Preston Scientific. 
Selling To: * M. Salesmen: 2 (eng 2) 
Services: Sales 

COHN & SHANE, INC. (See Los Angeles, Calif.) 
HARRIS, B. CO. (See Los Angeles, Calif.) 
SMITH, A. CO., 405 166th S.E'i (206) 746-6770. 

Seiling To: * M, I. Sa esmen: 2 (eng 1) 

Seattle' 
ACE ASSOCS., 137 S.W. 153rd ST., (206) CH 4-9391 

Factories: AII-Tronics; CCA Electrn., Cleveland 
Elctrn.; Hunt Corp.; R. F. Communications; 
Standard Elctrn. 
Selling To: * M,D,I. Salesmen: 2 (eng 1) 

ALMAC/STROUM ELECTRN.. 5811 6th Ave., S., 
(206) 763-2300. TWX: 910-444-2067. 
8ranch: 8888 S.W. Canyon Rd., Portland, Ore., 
(503) 292-3534. TWX: 910-464-6105. 
factories: Beckman Instr.; Clarostat Mfg.; Del
trol Controls; Dialightv' Elco, Litton Ind., RCL 
Eletrn.; Texas Instr.; aco Prod.; Zero Mfg. Co. 
~::~i~~s~~:re~~se Salesmen: 8 (eng 8) 

ARYA, INC., 1320 Prospect st., (206) MA 2-0177. 
TWX; 910-444-2022. 
Branches: 2035 S.W. 58th Ave., Portland, Ore., 
(503) 292-8762; Box 759, Anchorage, Alaska, 
(907) 272-523t. 
Factories: Amco Engrg.; Atec, Inc., Ballantine 
Labs.; Birtcher Corp.; California Instr.; Century 
Elctrn., Cohu Elctrn.; Data Equip.; Data Royal, 
Daytronic; Dynisco; E-H Research Labs.; Hallmark 
Stds.; Incre-Data Corp,: Jerrold Eletrn.; Lock
heed Elctrn.; Polarad Elctrn. Instr.; PRO Elctrn.; 
Precision Instr.; Raytheon Co.; Rustrak Instr.; 
Sierra Elctrn.; S R C Div.; Teehni-Rite Elctrn.; 
Topaz. Services: Repair 
Selling To: * M,I. Salesmen: 4 (eng 2) 

AVIONICS LIAISON, INC., 6770 Perimeter Rd., So., 
(206) RO 7-3870. TWX 910-444-2013. 
factories: Analog Devices; Cedar Engrg., Fairchild 
Instru., Krohn-Hite; Princeton Applied Res.; 
Semiconductor Circuits; Sonex; Yalor Instru. 
Selli,ng To: * I. Salesmen: 2 (eng 2) 

AURICH, F. W. & CO., 3601 Gilman Ave. W. (206) 
284-5561. TWX: 910-444-1333. 
Branches: 861 West San Bruno, San Bruno, Calif., 
(415) 588-1599. TWX: 910-444-1333; 3601 Gliman 
W., Seattle, Wash., (206) 284-5561, 7816 N. In
terstate, Portland, Ore., (503) 222-1754. 
Factories: AD'I"; Air World Mig.; A,malco: AubUrn 
Mfg.; Barker Prod.; Bliss-Gamewell; Briscoe Mfg.; 
Bronson Hinge; Component Mfg. Service; Crane 
Plastics; Eberhard Mfg.; Electronic Applications, 
Electric Terminal; Flexible Circuits; Flay Tag & 
Mfg., Globe PlastiCS; Greenfield Components; 
Groov Pin; JIB Elctrn.; Latronics; National Rivet 
& Mfg.; Precision Shapes; Prestol; Process Gear, 
Rlchco Plastic; Milton Ross; Seastrom Mfg.; 
Soc-Pro; Southeo; W. Ga. Mills: Widder. 
Selling To: * M,O, I. Salesmen: 7 (eng 3) 
Services: Warehouse 

BACKER, J. J. CO., 221 W. Galer, (206) AT 3-6470. 
TWX: 910-444-1646; SA'vlces: Warehouse 
Selling To: * A,M,D,1. Salesmen: 7 (eng 2) 

BRANOM INSTR. CO., 2137 Second Ave., (206) 622-
7320. TWX: 206-032-333. 

~~~~~~~5.60f~x~'~03~j~~h~.ortland, \lre., (503) 
Factories: Brooks Instr.; Conoflow Corp.; Eagie 
Signal; Ebert Electrn.; Hallikainen Inst.; Hays 
Corp.; Ideal Aerosmith, Jamesbury Corp,; King 
Engrg., King Nutronics, Liquidometer; Marsh 
Instr., Mercoid Corp.; Rochester Inst.; Seegers 
Inst.; Taylor Inst., West Inst.; Weston Inst. 
Yarway Corp. Servicps: Repair 
Selling To: * M,D, I. Salesmen: 13 (eng 7) 

CArio~~LL, H. D., 3827 Stone Wa, N., (206) 643-

Factories: R. B. Denison Mfg.' Hart-Advance Re
lay Div.; Marathon Special Prod., Marco-Oak Mfg.; 
McGraw-Edison; Mackworth G. Rees div.; Oak 
Mfg. Co.; Stahlin Bros, Inc.: Switchmaster. 
Selling To: * 0,1. Salesmen: 2 (eng 1) 
Services: Warehouse 

CASCADE CHAPTER OR ELECTR. REP., 4206 Rainier 
Ave., 5., (206) 723-5150. 

CHAMPLIN, D. CO., INC." 12347 Lake City Way N.E., 
(206) EM 2-0401. 
Factories: Audio Originals; Barker Prod.; BenJa
min Elctrn. Sound; Delwvn: Dynaco: JBL Int'l.; 
J. B. Lansing Sound; Mellotone; Stanton Mag
netics; Sunn Musical Equip. 
Selling To: * A,D, I. 
Services: Warehouse 

Salesmen: 2 

COMPTRONICS, 3220 16th Ave. W., (206) AT 
4-4842. TWX: 910-444-1638. 
Factories: API Instr., Accuride; Astrodata, Com
puter Logic; l. R. Graham & Co.; Hall Instr. 
Labs.; Marine Advisers, Molecu-Wire; Philips 
Elctrn. Instr.; Shepard Labs.; Spar Elctrn.; Va
mistor Corp., Voltronics. 
Selling To: * M,I. Salesman: 1 (eng 1) 
Services: Repair 

DEWAR, 6361 First Ave. S., (206) 763-2233. 
Factories: Airborne Inst. Lab,; Anadex Inst.; Baird 
AtomiC; CEA; Clark Crystal Corp., Colburn Corp., 
Dalmo; Douglas Microwave; Dytro Corp.; EG&G; 
Elgar Corp.; General Atronics: Greenray In1.; Inst. 
for Ind.; Kilovolt; Metric Engrg.; Optimax Corp.; 
Oven Ind.; Radiometer Inst.; RFL Ind., Redfora 
Corp.; Texscan; White Electromagnetics. 
Selling To: * M,L Salesmen: 2 

DRAKE, R. 5., INC., 6133 Maynard Ave. S., (206) 
763-2755. TWX: 910-444-2030. 
Selling To: * I. Salesmen: 4 (eng 4) 

EARL & BROWN, 422 First Ave. W., (206) 284-1121. 
Branch: 2041 S.W. 58th, Portland, Ore., (503) 
292-9145. 
Factories: Alco Elctrn.; Antenna SpeCialists: Bud 
Radio; Harmon Kardon; Jerrold Elctrn.; P. R. 
Mallory; J, W. Miller; Nortronics, Phalo Corp.; 
Regency Elctrn.; H. H. Smith Inc.; Stancor 
Elctrn.; RBM; RMC; Setchell Carlson; Simpson 
Elec.; University Sound. 
Selling To: * A,D, I. Salesmen: 5 (eng 2) 

EICHER-RICHARDS CO., 2727 N.E. Blakeley St., 
(206) LA 3-7888. 
A & M Inst.; Adams & Westlake; Amprobe Inst.; 
Associated Res.; B & K Div.; Control Sys.; Cramer 
Div.; Electronics Corp. Div.; Mid-Eastern Elctrn.; 
Robertshaw Controls Co.; Sensitak Inst.; Simpson 
Elec.; Stromberg Prod,; Struthers-Dunn: Telsco 
Ind.; Trent, Inc.; Triplett Electrical Inst.; West
ern Electro-Mechanical; Weston Inst. 
Selling To: * M,D, I. 
Services: Repair, Warehouse 

GILLETT, G. M., Box 99035, (206) 284·3344. 
Factories: Astro Dynamics; Astrodyne; Borg-Warner 

Thermoelec.; Computer Inst.; Electro Magnetics 
Measurements; Filion Co.; Lorch-Adret Corp., 
Lyn-Tron; National Cathode Corp.; Pickering & 
cO'I' Transmagnetics; Technical Wire Prod. 
Sel ing To: * M,I. Salesman: 1 

HAIGHT, F. H. CO., 3212 Eastlake Ave. E. 
Selling To: * A,M,D,J. Salesmen: 3 (eng 2) 
Services: Warehouse 

HIRSH, B. CO., 4013 Leary Way, N.W., (206) 783-
3423. Selling To: * M,D,1. 

HUGHES, R. S. CO., INC. (See Los Angeles, Calif.) 

IN~iR3~~l5~~ LAB., INC., 934 Elliott Ave., W., (206) 

~~~~~:8l316 S.E. 7th Ave., Portland, Ore., (503) 

Factories: B.I.F. Ind.; J. G. Biddle; Can ax Corp.; 
Davis Emergency EqUIp.; Kato Engrg. Co. 
Selling To: * 0, I. Salesmen: 9 (eng 9) 
Services: Repair, Warehouse 

INSTRUMENT SPECIALISTS (See Glendale, Cali!.) 
JOHNSTON. R. CO.. INC., 1011 Northeast 69th, 

(206) 524-5170. TWX: 910-444-2258. 
Factories: Bendix Semiconductor Div.; Day-Ray 
Prod.; Dickson Elctrn.; Hitemp Div.; Parker Inst.; 
Potter Brumfield Div.; H. H. Scott; Solid State 
Prod.; Vilramon. Services: Warehouse 
Selling To: * A,M,D,1. Salesmen: 5 (eng 3) 

LANPHEAR. W. R., 4031 Stoneway N., (206) 633-4900, 
Selling To: * A,D,1. Salesmen: 4 (eng 2) 
Services: Warehouse 

LEVINSON, H. CO., 1211 E. Denny Way, (206) 323-
5100. TWX: 910-444-2154. 
Factories: Alfred Elctrn.; B & K Inst.; Boonton 
Elctrn.: Datapulse; Data Technologv Corp,; FACT 
Sys.; Kepco; Lear Siegler; Amelco Semiconductor 
Dlv.; Teledyne, Inc.; Best Electrics Div.; Diploh
matic Div.; Electro-Cube, Inc.; Globe Industries 
Div.; TRW, Inc.; Gordos Corp.; JFD Electronics 
Co.; Hart-Advance Relay Div.; Oak Manufacturing 
Co.; Microtran Co., Inc.; Microwave Electronics 
Div.; Teledyne, Inc.; Vis hay Intertechnology, Inc. 
Selling To: * I. Salesmen: 3 (eng 3) 
Services: Warehouse 

MARTIGS, INC. (See Portland, Ore.) 

ELECTRONIC MANUFACTURERS REPRESENTATIVES 
FOR THE PACIFIC NORTHWEST TERRITORY. 

COMPLETE COVERAGE OF ELECTRONIC PARTS 
DSTBRS., O.E.M., INDUSTRIAL AND HI-FI DEALERS. 

Five experienced sales engineers 

1320 PROSPECT ST. SEAnLE, WASH. 98109 
MU 2·7337 TWX 910-444-2022 

ANCHORAGE, ALASKA 
BRANCH OFFICES 

• PORTLAND, OREGON 
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WASHINGTON (Seattle) 

MAYDWEll & HARTZEll (See San Francisco, Calif.)' 
MERRITT, R. CO., 1.1320. Prospect St., (206) 682·7337. 

TWX: 910·444·2022. . 
Branches: Box 759. Anchorage, Alaska, (907) 
BR 2·9393, 2035 S.W. 58th Ave., Portland. Ore., 
(5b3) 292·8762. 
Factories: AKG; ACS, Amm(ln Inst., Audio Devices, 
Aztec Sound: Boker Mf~. Co., Calcon; Chicago 
Dynamics, Digilog, EICO,. Graphic Elctrn.,. Hi· 
tachi, I.R.C., I.E.R.C., ITT Jennings, Krylon, 
Mosley, Oxford, Rockford, Sansui; Staco;Switch· 
craft; Trusonic, United Audio Prod. 
Selling To: * 0, I. Salesmen: 5 
Services: Repair, Warehouse 

(See Advertisement Page 3285) 

MONTGOMERY BROS., INC. (See Burlingame, Calif.) 
NORTHWEST SALES & ENGRG. SVC., 809 Terminal 

Sales Bldg. 
Branch: 420 Market St., San Francisco, Cal., 

~~~~~rris~·91r~in Frequency Devices, Fusite Corp., 
K and H Ind., life Inst., Lundey Assoc., Nitto 
Elec., Vikoa, Inc. 
Selling To: * 0, I. Salesmen: 4 (eng 4) 

NORTHWESTERN AGENCIES, INC., 4130 1st Ave. 
South. (206)' MA 3·8882. 
Branch: 3950 S. Elmran, W. linn, Ore., CA 4·5007. 
Factories:. Amprobe Inst., Atlas Sound Equip.; 
Bogen Comm. Div., Carlon Plastic Conduit Co., 
Carter Motor Co., Cornell·DubiJier Elec. Co., Heine· 
mann Elec. Co., ITT Wire & Cable Div., Perry· 
Briggs Co., Shure Bros. Co., Sola Elec. Co., 
Sonar Radio, Weller Elec. 
Selling To: * A,D, I. Salesmen: 5 (eng 3) 
Services: Warehouse 

PARATECH. 2208 N.W. Market St., (206) 783·3900. 
TWX: 910·444·2002. 
Factories: Alford Mfg., Alto Scientific, Air·Anzac, 
Cipher Data Prod., Dynamic Sys., EDO Western, 
Kevlin Mfg., McMartin Ind., Microlab/FXR, Mi· 
crowave Assoc., MKS Inst., Optical Elctrn., 
Pastoriza, Rayproof; Resalab, RHG Elctrn. labs.;' 
Sage labs.; Western Microwave Labs., Transistor 
Devices. 
Selling To: * M,I. Services: Warehouse 

PARSONS, C.B. & CO., 5319 4th Ave., S., (206) 
762·7373. 
Factories: Automatic Elec.; Autotron, Cole Inst.; 
Curtis Dev. & Mf~., Detroit Coil, Electro Switch; 
G·V Controls: ITT Gen. Contls. Inst., Industrial 
Timer; Kessler·Ellis Prod.; Robertshaw Contls. 

TORONTO VANCOUVER 

1565 Louvain St. West 
Montreal 11, Quebec 

PH: (514)384·1420 TWX 610-421-3793 

Telex 01·2544 

BRANCHES: Toronto, Vancouver 

Facilities: 

2 Warehouses (Mtl. & Vane.) 
Salesmen 

Direct-Mail 
Order Desk 

ELECTRONI(: COMPONENT REPS. 

32'S!) 

TO . OEM, INDUSTRIAL' & 
GOVERNMENT ACCOUNTS 

SALES REPRESENTATIVES DIRECTORY - Geographical 

Selling To: *. M,D,1. 
Services: Warehouse' 

Salesmen: 2 (eng 1) 

POLICH, A. L.. INC. (See Portland, Ore.) 
PETERS·DE LAET, .INC. (See Burlingame, Calif.) 
RIGGS, C. E. INC. (See Portland, Ore.) 
SEATRONICS INC., 5616 4th Ave., S., (206) 767· 

4330. TWX, 910·444·2073. . 
Factories:. Agastat Div., Barber·Colman;BLH 
Elctrn.; Fenwal, Inc.; Genisco Tech.; B.F. Good· 
rich, Grayhill, Inc., Lectromagnetics, Inc., Pan· 
duit ·Corp., Philamon Labs., Sigma Inst.:. Telonic 
Engrg., Transistor Elctrn., Times Wire. & Cable 
Co.; Victoreen Inst., Ward Leonard Elee.; Wire Co. 
of America. 
Selling 10:* M,D,I. Salesmen: 6 (eng 5) 
Services: Repair, Warehouse 

SLATER, R. R. CO., 713 Terminal Sales Bldg., (206) 
622·3860. 
Branch: 420 Market St., San. Francisc.oi, CA 9·4111. 
TWX: 415·392·9154. , 
Factories: Arvin Frequency Devices, Fusite Corp., 
Life Inst.; Lunday Assoc.; Nitta Elec.; Vikoa. 
Selling To: * I. Salesmen: 4 (eng 4) 

SIMPLEX WEST INC. (See Compton, Calif.) 
SMITH, D. SALES CO., 2320 N. 45th St., (206) 

ME 3·3160. . 
Factories: Aerovox Corp., Airtron; Allied ContI., 
Co.; Cinch Elctrn. Grp., Cinch Monadnock, Con· 
tact, Inc.; Dit·MCO., Frazier, Inc.; Grant Pulley 
& Hardware Co., Resistance Prod.; B. K. Sweeney; 
Ucinite Co., Webster Elec. Co. 
Selling To: * A,D,I; Salesmen:'4 (eng 2) 
Services: Warehouse 

SOSINE, E. H., 3618 39th Ave. W., (206) 283·9017. 
Factories: Goring·Kerr; Hasa Prod.; Kollmorgen 
Color Sys.; Westline Prod. 
Seiling To: * M,D,I. Salesman: 1 (eng 1) 

SQUIBB, R. K. INC., 655 N.E. Northlake Pl., (206) 
632·2450. 
Factories: Fidelitone; Gavin Inst.; Guardian Elec. 
Mfg., Keystone Elctrn., Kings Elctrn.; Mercury 
Elctm.; Ohmite Mfg., Petersen Radio Co.: Po· 
mona Elctrn.; Reeves Inst. Div., Sonotone, Staco. 
Selling To: * M,D,1. Salesmen: 2 (eng 1) 
Services: Direct Mail 

TECHNICAL SALES CO. INC:, 4619 W. Marginal Way 
S.W., (206) 523·4063. 
Selling To:* M,D,1. Salesmen: 2 (eng 2) 
Services: Repair, Warehouse, Direct Mail 

TESTCO, Room 219 Admin. Bldg., Boeing Field, 
(206) RO 2·8220. TWX: 910·444·2148. 
Branches: 941 Charleston Road, Palo Alto, Cal., 
(415) DA 6·5320. TWX: 910·373'1728, 4341 W. 
Commonwealth Ave., Fl>lIerton, Calif., (714) 521· 
1842. 
Factories: Automated Specialties, Bowmar Inst., 
Chelton Ltd.; Grigsby·Barton, Hamlin, Inc., Ledex, 
Inc" Litton Encoder Div., Smiths Ind. Ltd. 
Selling To: * M,I,Airframe Salesmen: 5 (eng 5) 

T"ORSON CO. (See los Angeles, Calif.) 
TUDOR, 1. A .. & ASSOC., INC., 2605 Western Ave., 

(206) 682·7444. 
BrancMs: 14 N.E. Tillamook, Portland, Ore. (503) 
288·5154, N. 1413 DiviSion, Spokane, Wash., 
(509) 327·3328, 1257 W. 6th Ave,; Eugene, Ore., 
(503) 344·9212. 
Factories: Allen·Bradley Co., Anchor Mfg.; Auto· 
matic Timing & Controls, Fairbanks Morse, 
Glenn Pacific; Healy·Ruff Co.; Insul·8·Corp.; 
Rauland Elee., Sprague Elec., Telemotive, Div. 
Selling To: * 0, I. Salesmen: 10 (eng 7) 

WEBER, D. G. CO. (See Portland, Ore.) 
WIDDEKIND, M. K., 815 W. Ewing, (206) 284·8020. 

Factories: Argos Prod., Audio Inst.; Blonder. 
Tongue Labs.; Canon U.S.A.; Clevite Brush: Co· 
lumbia Wire; Fanon Elctrn. Ind., Freed Trans· 
former; Marco·Oak Ind.;. McCoy/Delta·F, Millivac 
Inst.; National Tel·Tronlcs; Oak/Electro/Netics' 
Oaktron Ind., Sarkes·Tarzian, Scala Antennas; 
SIgma Ind., Tandberg of America, Tape·Athon; 
Telephone Comp., Turner Microphones; Video' 
Comp., Waber Elctrn. 
Selling To:* A,D,I. 
Services: Warehouse 

Spokane 

Salesmen: 4 (eng 2) 

P'ETERS:DE.LAET, INC. (See Burlingame, Calif.) 
RIGGS, C. E. INC. (See Portland, Ore.) 
TUDOR, J. A. & ASSOC., INC. (See Seattle, Wash.) 
WEBER, D. G. CO. (See Portland, Ore.) 

WISCONSIN 
Brookfield 
PIVAN ENGRG. co. (See Chicago, III.) 

Cedarburg 
HUNTER, T. B. ASSOCS. (See Chicago, III.) 

Madison 
COLE, G. McL. CO .. (Se,e Chicago, III.) . 

Milwaukee 
BRAUN, W. M;& ASSOCS., INC., 316 E. Silve, Spring 
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Dr., (414) 332·1040. 
FactorIes: Hevi·Duty Elee., Mackworth. Rees; Sola 
Elec., Daniel Woodhead. 
Selling To: * 0,1. Salesmen: 3 

DeVOS·PRINZ SALES CORP., 1819 E. Kenilworth, 
(414) 272·0356. . . . 
Factories: ETC Inc., American Zettler, westlake 
Insulated Wire. 
Selling To: * I. Salesmen: 3 (eng 2) 

HONKAMP SALES CO., 11120 W. Ruby Ave., (414) 
463·2530. 
Factories: Grand Ind. Inc.; l.llinois Condenser 
Sales, Life Inst., Methode E.ctrn.; Re.sistors. 
Selling To: * 0,1. Salesmen: 2 (eng 1) 
Services: Sales 

lA~~~~i07~: F. CO., 4160 N. Oakland Ave., (414) 

Factories: ASSOCiated Res.; Columbia Elec. Mfg., 
H. H. Sticht Co.;. Vibroscope, Inc. 
Selling To: * 0, I. Salesman: 1 (eng 1) 

LOEB, E. R. SALES CO., Box 3643, (414) 964·2155. 
Factories: Mercury Elctrn., Sonic Ind., Toshiba 
America, Inc. 
Selling To: * A,D. . Salesman: 1 
Services: Repair,Warehouse 

PE~~~5: W.· J., 10031 W. Lisbon Ave., (414) 463· 

Factories: Acme Screw Co.; Allied Decals, Inc.; 
Barwood Mfg.; Gries Reproducer; Jacobson Mfg., 
Noble & Westbrook. 
Selling To: * I. Salesmen: 2 

PO~~~.~~~~: C. S., 4027 W. Downer Ave., (414) 

Selling To: * I. salesman: 1 

Oak Creek 
M. Q. & ASSOCS. (See Chicago, III.) 

Pewaukee 
PETITT, G. CO., INC. (See River Forest, III.) 

Waukesha 
DIETHERT, R. co., INC. (See Chicago, III.) 
GREEN, l. F. & ASSOCS. (See Chicago, III.) 
LlNCOLN,HODGES & ASSOCS. (See Chicago, III.) 
MIDWEST ELCTRN. SALES (See Chicago, 111.) 
TWIST, 1. G. CO. (See Chicago, III.) 
SYSTEMS ENGRG.ASSOCS., Box 526, (414) 782·3388. 

Factories: Analog Devices, Inc., Atec, Inc.; Cal 
Inst., Cimron Div. Computer Comm., Elctrn. 
Assoc.; Flo,Tron; S. Himmelstein; Ind. Electro· 
netics Corp.; Info Inst.; Matrix Corp.; Micro Test, 
Peripheral Equip., Remex Elctrn., R.F. Comm., 
Robins Data Devices, Sangamo Elec.; Shepard 
Labs, Techni·Rite Elctrn.; Theta Inst.; Todd 
Prod.; Transducers, Inc. 
Selling To: * M, I. Salesmen: 10 (eng 10) 
Services: Warehouse 

Williams Bay 
RIDLEY ASSOCS., Box 370, (414) 245·5543. 

Factories: Gavitt Wire & Cable, Tensulco; Waters 
Metals, Wirecraft Prod. 
Selling To: * I. Salesman: 1 (eng 1) 

. BELGIUM 
Bruxelles 
ROCKE INT'L. CORP. (See New York, N.Y.) 

BRAZIL 
Sao Paulo 
ROCKE INT'L. CORP. (See New York, N.Y.) 

CANADA 
Montreal 
DESKIN,' A. SALES CORP., 1565 Louvain st. W., (514) 

384·1420. TWX, 610·421·3793. 
Branches: 78 S.ix Point Rd., Toronto, Ont., Can., 
(416) 239·4329. TWX, 610·492·2554,' 1641 Ven· 
abies St., Vancouver, B.C., Can., (604) 253·6396. 
TWX: 610·922·5036. 
Factories: Aeronautical Elec. Co.; Airtron Div., 
APM·Hexseal Corp., Atohm Elctm.; Com pac 
Engrg.; Control·Knobs; Dearborn Elctrn.;. Elec· 
tronic Devices, Giannini·Voltex; Lundey Assocs.; 
Nylon Molding, Precision Metal Products; Power 
Semiconductors; Robintech; Rowan Controller; 
Tech Labs.; Teledyne Relays, Inc., Thermalloy Co. 
Ltd.; Times Wire & Cable Div.; Tru Connectors 
Corp., Uniroyal Indl. Prod.; U.S. Components, Inc. 
Selling To: * M.1. . Salesmen: 7 
Services: Warehause 

(See Advertisement This P~ge) 
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PRODUCT GUIDE 
Complete catalog data on all I RC resistors 

and potentiometers 

PRECISION FILM RESISTORS 

Pages 
2379-2382 

Premium and economical T-O styles, micromin ia
ture types, molded and conformally coated de
posited carbon and metal fi lm resistors. 

IRC BURLINGTON DIVISION OF TRW INC. 

Pages 
2383-2385 

PRECISION WIREWOUND RESISTORS 
Military and commercial types in a variety of lead 
and lug configurations. Also miniature precision 
wirewounds. 

IRC BOONE DIVISION OF TRW INC. 

PRECISION AND SEMI-PRECISION 
METAL GLAZE RESISTORS 

Page 
2386 

Thick-film stability in styles for military, industrial 
and commercial applications. 

IRC BOONE DIVISION OF TRW INC. 

GENERAL PURPOSE RESISTORS 

Page 
2387 

Complete coverage of all your carbon compOSition 
needs, plus molded wirewound types. Packaging 
for automation . 

IRC PHILADElPHIA DIVISION OF TRW INC. 

Page 
2388 

HIGH-TEMPERATURE POWER RESISTORS 
Fireproof inorganic construction in a variety of 
sizes, ratings and lead configurations. 

IRC BOONE DIVISION OF TRW INC. 

Pages 
2389,2390 

POWER WIREWOUND RESISTORS 
Tubular, flat , adjustable, ferrule , tapped and stack
ing styles. Variety of mountings and brackets. 

IRC BOONE DIVISION OF TRW INC. 

.4" , Pages 
2391-2393 

SPECIAL APPLICATION RESISTORS 
Automotive, appliance, high-frequency, and high
voltage types. Strips and concentric discs. 

IRC BOONE DIVISION OF TRW INC. 

Pages 
2474-2479 

TRIMMING POTENTIOMETERS 
Widest selection of rectangular, square, round 
and cube styles for military, industrial , and low
cost needs. Choice of infinite resolution Metal 
Glaze or precision wirewound elements. 

IRC ST. PETERSBURG DIVISION OF TRW INC. 

Pages 
1172,2480,2481 

MULTI-TURN POTENTIOMETERS 
All sizes from V2 -inch through 1 V2 -inch diameters. 
Three to twenty turns. REVODEX® dials. 

IRC ST. PETERSBURG DIVISION OF TRW INC. 

ElECTRONICS~RW 
GROUP ' . J ® 

1100 Glendon Avenue, los Angeles, Calif. 90024 


